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YPOBHSIX OpraHu3alMy >KUBOTO, HA4YMHAs C MOJIEKYJSIPHOTO MW 3aKaHYMBas
ouocgepubiM. OOBEKTaMU U3yUeHUsT OMOJOTHH SBIISIOTCS KUBbIE OPTaHU3MBI, UX
CTPOEHUE U KU3HEACATEIBHOCTh, MX MHOT0OOpa3ue, MPOUCX0KICHHUE, IBOJIOLIHS
Y paclpeeIeHUe JKUBbIX OPraHU3MOB Ha 3eMIIe.

OO6miast GuoJsiorusi M3y4yaeT 3aKOHbI HCTOPUYECKOTO U WHAMBUAYATHLHOTO
pPa3BUTHSI OPraHU3MOB, OOIIME 3aKOHBI )KM3HU U OCOOCHHOCTH, XapaKTEpHbI JIs
BCETO JKMBOI'O HA IJIAHETE, a TAKXKE UX B3aUMOJICMCTBUE C OKPYKAIOIIECH CPEAO.

buonorust sABnsieTCSA OAHOM W3 OCHOBONOJIATAIOIIMX HAYK O JKHA3HU, a
BJIaJICHHE OHMOJOTMYECKHUMH 3HAHUSIMH — OJHHUM W3 HEOOXOAUMBIX YCIOBUH
COXpaHEHUS )KU3HU Ha TUIaHETeE.

BckpbiBaeMble OHo0rne 00beKTUBHBIE 3aKOHOMEPHOCTH KMBOW MPUPOIbI
— BaKHEHIIas COCTaBHAs 4acTh COBPEMEHHOI'O €CTECTBO3HaHHUA. buosornueckue
3HAHMS CIIYXKaT OCHOBOW NPHUKJIAJHBIX HAyKH M JAKOT 3HAHUS, SBISIOMIMXCSA
(GyHIaMEHTOM B IOHUMaHMM OOIIE3KOJOTHYECKUX MPOOJeM IUIAHEThI, OCHOB
IPUPOAOOXPAHHOM JIESITENIBHOCTH, a TaKXKe TeX JIOKAIbHBIX 3KOJOTMYECKHUX
npo0sieM, KOTOpble TOCTOSSHHO BO3HUKAIOT B  IPOU3BOJCTBEHHO—OBITOBON
NeATEIbHOCTH YEJIOBEKA, YTO B 3HAYUTEIBHON CTEIIEHU OKA3bIBAET BO3JICHCTBHUE HA
cpeny oburtanus u [lpupoay B Lieiaom.

B mocobun mpuBOAATCS IOMOJHUTENBHBIE CIIPABOYHBIE M TEOPETHUECKHE
MaTepHuabl, KOTOpble HEOOXOJUMO M3YYHUTh M KCIOIB30BaTh MPHU MOJATOTOBKE K
IPAKTUUECKUM 3aHSATUSM M BBIMOJIHEHUSI CAMOCTOSITENIbHBIX padoT; MPUBOASTCA
3alaud Mo pazjaenaMm kypca. [IpuBoguMblii B TOCOOMM TEOPETUYECKUN U
CIIPABOYHBIN MaTepuan HeOOXOAUM JUIsl MOATOTOBKU K MPAKTUYECKUM 3aHATUAM U
JUTSL BBITIOJTHEHUSI CAMOCTOSITENIbHOM paboThl.

Hacrosimee mnocoOue mnpeaHa3HAu€HO JUIsi OpPraHU3ALMH TPAKTUYECKUX
3aHIATHM W CaMOCTOSITENIbHOW palbOThl CTyJEHTa MO YYEeOHOW JUCIUTIIMHE
«buosorus.

IIpakTHyeckne  3aHATHUS, HEOOXOAUMBI, 4YTOOBI  OOydarouIuecs
CaMOCTOSITENIbHO M3YYMJIM TEOPETUUYECKHI MaTepuan U MOATOTOBUIM COOOILEHUS

1o MpeajaraéMbiM K CBOOOJHOMY OOCYXKJIEHHIO y4E€OHBIM BOMpOCaM, MPH 3TOM
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CJIeyeT CAaMOCTOSITEIbHO MPOAHAIIM3UPOBATh U CUCTEMATU3UPOBATH MOTYUYECHHYIO
uH(OpMAITUIO, CAeNaTh BBIBOMABI. Ha MpakTUYECKHWX 3aHATHIX KaXKIbIH BOIPOC
paccMaTpuBaeTcs, OOCYXKIAeTCsl, YTOYHSIOTCS BCE KIIOYEBbIE MOMEHTHI U
OCHOBHBIE MOJIOKEHUS.

CamocrosiTeibHasi padoTa mpeacTaBisieT co0Oil BBIMOJHEHUE 3aJaHUN U
COCTaBJICHHE OTYeTa. ITy paboTy OOydYarOIIMIICS BBIMOJIHSET BO BHEAYJIUTOPHOE
Bpems. llpemonaBaTtenb MOPOBOJUT KOHCYJIbTAllMM, YCTAHABJIMBAET CPOKHU
BBITIOJTHEHUS KaXKJ0TO U3 3a/IaHUM, KOHTPOJIUPYET MPABUIBHOCTh UCIIOIHEHUS U

OLICHUBACT UX.

PA3JIEJI | BUOJIOTUS - KOMILIEKC HAYK O J)KUBOM ITIPUPOJIE

BUOJIOI'MYECKUE 3HAHUA U UX POJIb B PA3BBUTHUU OBILLIECTBA



Buonocus — cosoxynnocmu Hayk o x#cueou npupooe, MHO2000pazuu
BLIMEPUUX U HbIHE HACENAIOUUX 3eMII0 HCUBLIX OPAHUIMAX
U UX NPUPOOHBIX COOOUECBAX.
buonorus n3yyaer KU3Hb, U MPEACTABISIET COOON COBOKYITHOCTh 3HAHHM O
YKUBOTHBIX, PACTEHUSIX U MUKPOOpPraHU3MaX, BCKPBHIBAET 3aKOHOMEPHOCTHU JKU3HU
Y Pa3BUTHUA )KUBBIX OpraHu3MoB. Ha3BaHNe HAyKH MPOUCXOAUT OT IBYX FPEUYECKUX
cioB: bios (6uo) — >cu3Hb... — B CIOXKHBIX CIIOBaX YKa3bIBA€T HA OTHOIICHUE
JaHHOTO CIIOBAa K YKHM3HHU, JKU3HCHHBIM Tporeccam, + 10g0S — Hayka, yueHwe,
3HaHue. JlaHHOe MOHATHE SBISAETCA, B KAKOW TO, Mepe aOCTPaKTHBIM, TaK Kak
IPUBECTU TPOCTOE, YETKOE OIPEACIICHUE KU3HU KaK PEabHO CYIIECTBYIOIIETO
SBJIEHUS TIOKAa HE B COCTOSHHUUM HHU OuWoOJIOrH, HU (GUIOCOPBI, MOCIEIHUE
ONPEEIISIOT KU3Hb KaK 0cO0y10 (hOpMY CYIIECTBOBAHUS U ABUKEHUS MATEPUH.
XKuoii Mup cioxeH U pa3HooOpa3zeH. UeaoBeK 4acTh 3TOTO MHpa, €ro
BO3HMKHOBEHUE B IPOLUIOM U CYLIECTBOBAHUE CETOJIHS HEBO3MOXHO MPEICTABUTH
B OTPBIBE OT BCErO >KMBOTO Ha IuiaHeTe. HakorieHne 3HaHU O )KUBOW NIPUPOJE,
UX UCMOJIb30BaHUE 00ECIEUMUIIN HE TOJIBKO 3JIEMEHTAPHOE BbIKMBAHUE YEIOBEKA B
JOUCTOPUYECKUU TEpUOJ, HO U CHOCOOCTBOBAIM pa3BUTUIO OOILIECTBA OT
NEPBOOBITHOTO YEJIOBEUECKOTO CTajla J0 COBPEMEHHOHM HuBWIM3auuu. B Hame
BpeMsl Pa3BUTHE U YIiIyOJieHWe OMOJIOTMYECKMX 3HAaHMM MX CBSI3b C MPaKTUKOM
npuoOpeTaeT BcE Ooblliee 3HAUCHHE 17151 BEDKMBAHUS YEJIOBEUECTBA B Oy IylIEM.
MHoroo6pa3ue (GopM JKHU3HM HACTOJBKO BEJIMKO, 4YTO COBPEMEHHas
OHoJorus MNpencTaBisieT cOO0M KOMIUIEKC HAayK, 3HAYMTENIBHO OTIUYAIOUIUXCS
OJIHa OT JPYTOid, HO UX BCEX OOBEIUHSIET TO, UTO, BCE OHU CBA3AHBI C U3YUCHUEM
KUBOTO, TOJUYMHSIONIETOCS OJHUM M TEeM € 3aKkoHaM oOpa3oBaHUsl U
cyluecTBOBaHMs. Bce Ononornyeckue Hayku TECHEMIIMM 00pa3oM MPUHAIJIEKAT K
€IMHOMY KOMIIJIEKCY €CTECTBEHHBIX HAyK M CBSI3aHbl C (PU3UKOH, XHUMUEH,
MaTeMaTHUKOW, Teojiorued, reorpadueit. buonmormyeckue 3aKoHBI U SIBICHUS
MOJYUHSAIOTCS CTPOIMM MaTeMaTHYECKUM 3aKOHOMEPHOCTSIM.
OcHoBHas 3a1aya OMOJIOTUU — IIMPOKOE PACIIPOCTPAaHEHHE OMOJIOTHUYECKUX

3HAHUW, ONPENEIICHHE BEPHBIX MATEPUAIMCTHYECKUX NPEACTABICHUU O
.



3apOXKJICHUH KU3HU Ha 3€MJle, MECTE YEJIOBEKa M APYIMX >KMBBIX OPIaHH3MOB B
npupoae, ux B3auMocBs3u. CoxXpaHEHUE KadecTBa >KU3HU, MPUPOJHOU CpEIbl,
CBEICHUE K MHUHUMYMY HETaTUBHBIX  IIOCJICACTBUH  IPOU3BOJICTBEHHO-
XO3AMCTBEHHOW JEATEIBbHOCTH, OXpaHa 3J0pOBbs HACEIEHUS IUIAHETBI U
COXpaHEHHUsi BceX (OpM KHM3HM Ha HEHW CTAaHOBUTCS JI€JIOM HE TOJBKO
CHELMATUCTOB — OMOJIOTOB, HO U KaXXJOTO YeJIOBEKa HE3aBUCUMO OT CQEpHI €ro

poecCHOHANTEHOM eI TEIEHOCTH.

BBIJIAIOIIMECS YUEHBIE —- BUOJIOTH U UX BKJIAJ JIJIS1
CTAHOBJIEHHUSA U PA3BUTUS BUOJIOTMYECKHUX 3HAHUI

Kapn Jlunneii (1707 — 1778 22.), — mBeaCKUi HaTypaucT. Poauics B cembe
CEIBCKOrO CBAIICHHUKA. [locime OKOHYaHWs TMMHa3WM MOCTYNWII B YHHUBEPCUTET
cHauazia B ropoae JlyHne, a mosxe B Y1caie, HaMepeBasiCh MOJIyUYUTh MPOPECCHIO
Bpaua. B 23 roma Havan mnpenojaBaTh B KAadyeCTBE IOMOIIHMKA OJHOTO W3
podeccopoB YHUBEPCUTETA.

B 1732 r. BecHOil MO 3aaHuI0 YTCAJIbCKOTO HAy4YHOIOo OOIIeCTBa
uccienoBan npupoay Jlammangum — ceBepHoM yacth  CKaHIMHABCKOIO
NOJIyOCTpOBa, TrAe cobupan B Tropax oOpas3ibl pacTeHud u MuHepanoB. Ilo
Bo3BpamieHun K. JIuHHeW Hamewatanm CBOW NepBbIM Tpyd — KHUry «®diopa
Jlannmanaun», nponposkas padotaTe B yHuBepcuteTe. s mosydeHus y4€HOU
CTETNIEHHU, YTOOBI UMETh BO3MOXKHOCTh YMTATh JIEKIIMH, OH BBIHYKJIEH OBbLI MOeXaTh
B ['O/utananio U1 MOJy4eHUsl CTENEHN TOKTOPAa MEAUIMHBIL. Yepe3 HECKOJIBKO JIET
K. JIunHeW BepHynCcs Ha POAUHY HE TOJBKO JOKTOPOM MEAWIMHBI, HO U
OOTaHUKOM C €BPOMNEHCKUM HMMEHEM, YCIICBIIMM HW3/1aTh 3a TPAHUIIEH HECKOJIHKO
KHUT, TPUHECIINX EMY CJIaBY.

Bravane Xu3Hb Ha POAMHE OKa3alach MOJIHOW JIMIIEHWW, HO MOCTEIEHHO
Hanagunack. K. JIunneit nomyunn kadenpy B yHuBepcuTeTe B YIicase, MOSBUIUCH
CTYI€HTBbl, €My OTOBCIOJly HPHUCBUIAIIM KOJUIEKIMH PpPACTEHUNM U KUBOTHBIX.
[TocTeneHHO MOJIOION HATYPAJIMCT MEPECTaN 3aHUMAThCS BPaueOHON MPaKTUKOM.

B 1749 r. Bpmmuia ero kumra «BemecrBa B MeauIuHE», Te OBUIM OIMCAHBI
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M3BECTHBIC ABTOPY JIEKAPCTBEHHbIC PACTEHUSI, U3TOTOBJICHUE U3 HUX JIEKAPCTB U
o0nacTd MX TMPUMEHEHHs. bBOJBIIMM YyCIEXOM TOJb30BAINCH €ro KHHUTH O
BpaueOHOM mnuTaHuu W ruruene. K. JIlunned ObuUT m300perareneM TEpPMOMETPA,
KOTOPBIN U3BECTEH MO/ HEBEPHBIM Ha3BaHUEM «TepMomMeTpa Llenbcusy.

Emé crynentom K. JlunHe coOupan pacTeHus, H3y4daad UX, OTH U
JaJbHEUIIINE UCCIIEIOBAHUS MTO3BOJIMIIA €MY BIOCJIEICTBUU HANKCATh 3HAMEHUTYIO
paboty «Cucrema mnpupoab» (yud€HoMy ObUIO Bcero 28 JeT, MNpUuueéM
nepeusaaBaiach padorta 12 pa3). Bech pacturenbHbiii Mup ObuT pasnenéH Ha 24
Kjlacca, Kiaccel — Ha mnopaaku. Crenyer npu3Harth, 4YTO 3Ta  CUCTEMA
KJaccu(ukanmy He OblIa COBEPUIEHHOM, TaK KaK B OJMH KJIacC MONAaJIN PacTEHUs
HE SIBJISIIOLIMECS POJCTBEHHBIMHM, a CXOJIHbIE JIHIIb MO BHEIIHUM MPU3HAKAM.
Cucrema kinaccupukaud OblIa HMCKYCCTBEHHOW, HO, Oyay4d NPUPOKIEHHBIM
kinaccudukaropom, K. JIuHHEH, caM BHOCHII MOIMpPABKH, MepeMeInias pacTeHUus u3
KJIacca B KJIacC, OT 3TOr0 OHA HE YJIy4IIWIach, XOTS U MPOCYIIECTBOBAJIA HE OJIUH
necsaTok jeT. OIHaKo MpHU BCEX HEAOCTATKaX €€ HEHHOCTh 3aKJII0YaIach B TOM, YTO
OHa I03BOJIsIa pa300paThCsi B TOM OTPOMHOM MHOT000pa3uu BUJIOB, KOTOPOE YXKe
OBLIIO U3BECTHO HAYKE.

K. JIunne#t nepBbIM BBEJI B HAYYHBIN 00MX0/] OMHAPHYH) HOMEHKJIATYPY —
Hay4YHOE€ HAaMMEHOBAHME UBOTHBIX U PACTEHUN, — KOTOpasi CBOAUTCA K TOMY, 4TO
KOKIOMY BHUAY SKMBOTHOTO WJIM PACTEHHS JAETCS TOJNBKO OJHOMY €My
CBOMCTBEHHOE HAYYHOE Ha3BaHHE, COCTOALIEE M3 ABYX CJIOB: POJAOBOE HA3BaHUE
(MMs CyIIeCTBUTENIBLHOE) U BUI0BOTO (00BIYHO MpuiaraTeiabHoro). Hazpanue Buja
MOCTOSTHHO, HE MOKET ObITh 3aMEHEHO JIPYTHM U MPHU ONMUCAHUU BUJI IOJKEH OBITh
Ha3BaH UMEHHO TakK, a HE MHaye. J[Ba BUJa B OAHOM pOJE 3TOM HE MOTYT HOCUTh
OJIHO Ha3BaHUE, pa3HbIe POJbI TAK)KE HE MOTYT HOCUTh OJIHO Ha3BaHue. BBenenue
OMHApHOW HOMEHKJIATYPhl YCTPAHUIIO HEBEPOSTHYIO MyTAHUILY, KOTOpask 10 3TOTO
cymectBoBaina. [lIBenckuii HaTypamuCT, COCTAaBUB KJIACCU(PUKAIIUIO KUBOTHBIX U
pacTeHui, BIOCIEACTBUM OOBEIUHUI CXOXHE POJbI B OTpsiibl M Kiacchl (Y
JKUBOTHBIX — IIIECTh KJIACCOB), XOTS MPHU 3TOM Takke He m30exan omudoK (Bcex

JKHUBOTHBIX, OTKJIaAbIBAOIIIHUX ﬂﬁua N IOKPBITBIX IICPBIAMU, OTHEC B KJacc HTI/ILI).
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K. JIunHel He TONBKO COCTaBUJ KiIacCU(UKAIMIO, HO U BBEN B OHONOrMYECKYIO
HAYyKY, YTO JI0 HETO HUKOMY M3 YYEHBIX — HATypaJUCTOB HE YaBajoCh.

K. Jlunnenn 3amemun MHO20 00wiux NPUHAKOE Yy Ue106€KO0OPA3ZHbIX
00e3bAH U Uen08eKa, NOIMOMYy O00beOUHU]l UX 6 O0O0HYy ZpPYyHny, HA36a4]l eé
«npumamamuy  («KHA3bAMUWY),  NOCMAGUE UX 60 21aAgy  Kiacca
Maekonumarouwiux. [Ipyu 5TOM OH He cuMTal YelloBeKa KPOBHOU POIHEN 00€3bsHbI,
a MPOCTO HAXOJMWJI MEXAY HUMH OOJIBILIOE CXOACTBO.

K. JIunnelt He ObUT HBOJIIOIIMOHUCTOM, HO U HE OBbUI SPBhIM IOCJIEI0OBATEIEM
LIEPKOBHOTO YY€HHS O COTBOPEHUM >KMUBOTHBIX M pacTeHud. OH cyuTan, 4To
COBPEMEHHBIE BHJIbI HE CO3/1aHbl OOrOM — OHHM MOPOXKAEHBI MPUPOIOH, HO
UCXoAHbIe (OPMBI TPEIKOB, U3 KOTOPBIX 00pa3oBalMCh OTpPsiAbI, co3lai Oor, u
YHUCJIO 3TUX COTBOPEHHBIX BUIOB paBHO116 mo yuciy otpsanoB. Kpome O6uosoruu
K. JIuHHe#l 3aHUMAaIICd W3YyYEHUEM MUHEPAJOB, PYyH, MAJICOHTOJOTHUEH; K HEMY
npueskanu st oOydeHHs OTOBCIOy, B TOM uwmciie U u3 Poccum (arrecrar,
BbIJIaHHbIM Kapnom Jlunneem, nomyuni craBmuii B koniie XVIII B. mpodeccopom
MockoBckoro ynusepcurera AGoHuH).

Anexcanop Onygpuesuu Koeanesckuu (1840 — 1901 22.) — pycckwuii
ambOpuoior. Baaoumup Ouyppuesuu Kosanesckuit (1842 — 1883 22.) — pycckuii
najeoHToJIor U reoJior. bparesi KoBaneBckue poIUIIUCh B CEMbE IMOMEIIMKOB
BureOckoili ryboepHuu. 3a ux pabOTOl BHUMATEIBHO CIEIWJ 3HAMEHUTHIN
AHIIMUACKAN HaTypanucT Yapnw3 J[apBUH, UX HAy4dHBIE TPYAbl UMEJIU OTPOMHOE
3HaY€HUE sl 00OCHOBAHMS €r0 YUEHUSI.

Crapmmii Opat Mo HACTOSIHMIO O THa MOCTYNnui B MHCTUTYT HMH>KEHEPOB
nyTe cooOIIeHus, MIaAmui o0y4ancss B IIKOJIC, TOTOBUBIIEH IOPUCTOB U
YUHOBHHUKOB-aIMUHUCTPATOpOB. ONHAKO TAra K W3YYEHUIO XUBOWU MPUPOABI Y
Anekcannpa OnydpueBnya OblIa CTOJIH BEIMKA, YTO, HAPYIIUB BOJIO OTIA, OH
OCTaBUJ HMHCTUTYT U Tepemél Ha eCTECTBEHHOE OTIEeJIeHHE (PU3UKO-
MatemaTudeckoro ¢akynaprera [leTepOyprckoro yHuBepcuTeTa.

A.O. KoBaneBckuii, uzyyass paHHUE CTaJuU PA3BUTHUSL 3apOJABIIIEH CaMbIX

pPa3JIUYHBIX JKUBOTHBIX, BBIABWJI Yy 3apOJBIIIEH CXOJCTBO, JOKa3bIBAIOIIEE
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€IMHCTBO MPOUCXOXKJICHUS U POACTBEHHYIO OJIM30CTh, €r0 UCCIECTOBAHUS TTOMOTIIU
YCTAaHOBUTh POJACTBEHHBIE CBSI3M MEXKIY pa3JIMYHBIMU TPYINIAMH >KUBOTHBIX,
MOKA3aTh KOHKPETHBIE ITyTU Pa3BUTHUS )KUBOTHOTO MUPA.

B.O. KoBajieBCkuii — T€HUAJIbHBIM NAJIEOHTOJION — CAMOYYKa, OJIMH H3
nocnenoBateneil yuenus: JKopxka KroBbe. OH BHEC B MAJIEOHTOJOTHID MHOIO
HOBBIX HJieii. B TO Bpems 3Ta Hayka 3aHMMaJIaCh B OCHOBHOM JIMIIb ONKHCAHUEM
MCKOIIA€MbIX OCTAaHKOB MBOTHBIX. M3ydass KOCTM HMCKOMAEMbIX >KHUBOTHBIX, OH
noKaszajl, KakuM oOpa3oM HYKHO HUX H3ydaTh, YTOObl BOCCTAHOBUTH 110 HUM
VCTOPHUIO Pa3BUTHUS KUBOTHBIX.

N3yuas nHaiinennsle Kopkem KroBpe kocTH mpenka Jiomaaud aHXUTEPHS,
yu€HbI cymen Bocco3aarh ero obOnuk. B 1873 r. Beimuia mepBas pabota
B.O. KoBaneBckoro 06 aHXUTEpUU U APYTUX OpeaKax Jiomaau. JTta padoTa Oblia
IpeJCcTaBlIeHa UM B KauecTBe AuccepTauuu B [lerepOyprckuii yHUBEpPCUTET, A€ B
1875 1. OH MoJy4yusa CTeneHb Maructpa. B 00iacTu maneoHTONOTUH TeHUATBHBIM
PYCCKHI YYEHBIN — CaMOYy4Ka CAENaNl PAJl 3aMEYaTEIbHBIX OTKPBITHIA.

Hccnenosanus B.O. KoBajieBCKOTo NOATBEPKAAIH 3BOJIOLMOHHYIO TEOPHUIO
Y.P. JlapBuHa, Kkpome TOro, OBLJIO yCTAHOBJIEHO, 4YTO OTHOCHUTEIbHAs
1eIecOo00pa3HOCTh  CTPOEHUS OpraHM3Ma  BbIpaOaThIBaeTcsi B CBSI3U  C
OnpenenéHHbIMUA  YCIIOBUSIMU cpenbl. JlocTuraercss Takas LeJIeco00pa3HOCTb
pa3HbBIMU MYTAMH — TJIyOOKUMHU M HENNIyOOKUMHU HM3MEHEHUSMH B CTPOEHUU
OpraHu3Ma. ITO OCHOBHOE IOJIO)KEHHE B MMAJICOHTOJIOTUH HOCUT HAa3BaHUE 3aKOHA
KoBanesckoro. IIpumensis ero meron, yu€énele EBpomnbl n CeBepHOl AMEpPHKH,
MPOJOJKAs MOMCK HMCKONAEMbIX OCTAHKOB, BOCCTAHOBHWJIM TOYTH TMOJHOCTBIO
POJIOCIIOBHYIO JIOILIA/IN.

Bce mnaneonromornueckue Ttpynsl B.O. KoBameBckoro HamucaHel 3a
rpanuneii, 7o Bo3BpaiueHus B llerepOypr. HecmoTpsi Ha MX BBICOKYIO OILICHKY
YU.P. JapsunoMm, B Poccum TOro BpeMEHM HE NOHUMAIM UX 3HAYCHHS,

reoJIOTUYCCKUC TPYAbl TAKKC HC HAXOAUJIU ITPHU3HAHUA.
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MupoBas ciaBa mpunuia K Y4YEHOMY YKE€ IIOCJIE€ CMEpPTH, KOrja €ero
MpU3HAIKM 3aMedaTelbHbIM MpojoipKaresneM yuenus Y. JlapBuHa W reHUAbHBIM
OCHOBATEJIEM HOBOW HAaYKH — 3BOJIFOIIMOHHOMN NAJICOHTOJIOTHH.

Hnoa Hnouu Meunuxoe (1845 — 1916 22.) —pycckuii OuOIOT — METUK
(matosyor u Mukpoobuosor). Okonuus B 19 et XapbKOBCKHUI YHUBEPCUTET U UMES
y)K€ K 3TOMY BPEMEHHM HECKOJbKO IMEYaTHBIX paboT, MEPBYIO U3 KOTOPBHIX OH
Hanucan Oyayuu emé ydeHukoM rumHaszuu, .M. MeuHuKkoB yexan mpoaoiKaTh
oOpazoBanue 3a TpaHunied. B 1867 r. mo Bo3BpalleHUHM NPUBE3 HECKOJIBKO
Hay4YHbIX PabOT M TOTOBYIO AMCCEPTALHIO, OH 3aIlUTHI €€ B ITOM XK€ roay B
[lerepOyprckom yHuBepcutere. Bckope 3a BbIJAIOIIMECS HWCCIEAOBAHUS OH
noy4yui ot AkaneMun Hayk npemuro umMmenu Kapna bapa.

B 1869 rony N.M1. MeyHHKOB BHOBB €IIE€T 3a I'PAHUIly, TaK KaK IJIABHBIM
oOpa3oM  3aHMMAEeTCsi  W3YYEHUEM  3apOJBIIIEBOIO  Pa3BUTHUS  MOPCKHUX
0€CI03BOHOYHBIX, OOUTAIOMINX B TEMIBIX MOpsx. .M. MeuHHUKOB OKOJIO TpUALIATH
et apyxun u corpyaHuudan ¢ A.O. KopanmeBckum, paboTaBIIUM B TOM K€
HalpaBJICHUW, WX CIPABEIJIMBO HA3bIBAIOT CO3JATEISIMU  3BOJIOLHUOHHON
AMOPHUOJIOTHH.

B nmanemeiimem, Oymyun mnpodeccopom HoBopoccuiickoro yHUBEpCUTETa
(Tak Ha3zbIBaJICS B TO BpeMsi OJIECCKUl YHUBEPCUTET) U BIIOCIENCTBUM B MTanuu B
ropoge Meccune (1883 r.) M.W. MeyHuKOB NpOJOKMI paboTy Haa TEOopHeH
darommrosa. Ilo pe3ynbraramMm CBOMX MCCIEAOBAHHI OH HaIlKCal MHOTO HAyYHBIX
cTaTed, OMyOJIMKOBAaHHBIX 3a TpaHUIEW U B PYCCKUX KypHaiaX, HECKOJbKO
HAay4YHBIX ¥ OOIIECTBEHHOJOCTYMHBIX KHHUT, MOMYJISPUUPYIOMINX OHOJIOTMYECKUE
3HaHUA, «ITIOJbl O MNPUPOAE», «ITIOJbl ONTUMH3Ma», «COpOK JEeT HUCKaHUus
pPalMOHAIBHOTO MUPOBO33PEHUS» U JIP.

B 1888 r. JIyu Ilactep — oquH U3 co3nareneiit MUKPOOMOJIOTHN — MPUTIIACHIT
N.N. MeunukoBa B cBol HHCTUTYT B [lapuxke, rae B cnennanbHO CO3AAHHOW IS
HEro J1abopaTopuu u3y4yal MHOTIOYUCIEHHBIE BOMPOCHI OaKTEpUOJOTHH U
3apa3Hbple 0O0JIE3HW, BBI3bIBAEMbIE BO3OyAHWTENAMH TH(A, UyMbI, XOJEPHI.

3anuMaics OH H BOommpocaMu MpOMJICHUA JKH3HM 4YCJIOBCKA, CUHUTasA, UYTO
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NPEXKICBPEMEHHAs CTAPOCTh — PE3YJIbTAT NOCTOSIHHOTO OTPABJIEHUS OpPraHU3Ma
STOBUTHIMU BeriecTBaMu (TokcuHamu). V.M. MedHHKOB peKOMEHI0BaI OOPOTHCS
CO CTapYECKUMU M3MEHEHUSIMU C MOMOIIBIO MUIIEBOTO PEXKUMA U yNOTPEOIATh B
NUOly OCOOBIM BHUJ MPOCTOKBAIIM, KOTOPBI yTHETAIONIE JACHCTBOBal Ha
KHUIIIEYHBIX MUKPOOOB.

Knumenm Apkaovesuu Tumupsazee (1843 — 1920 22) ponuics B
[lerepOypre B aBopsiHCKoM ceMbe. B 1860 r. cram CTyAeHTOM €CTECTBEHHOIO
OTJICJICHHS (bU3HKO-MaTEMATUYECKOTO dakynbTeTa [TeTepOyprckoro
YHUBEPCUTETA, ITOCIE OKOHYAHHUsI, KOTOPOro Bblexad B l'epmanuto u PpaHuuio,
MOCTOSIHHO TIepee3Xkasi M3 CTpaHbl B CTPaHy B CBA3M C T€M, 4TO pabdoTal B
nabopatopusax xumuka [1.D. beptno, ¢usuonora X.b. bByccenro, ¢dusuka
I'.P. Kupxroda, ¢puznonora u ¢pusmka - cozgaTenst METOIa CIIEKTPaJIbHOTO aHAIN3a
['.JI. l'ensmrombua, nocetun Y.P. lappuna B AHrimu B ero umeHuu JlayH, mis
00CYXJIeHHsI pe3yJIbTaTOB CBOMX PalboT.

[Io Bo3Bpamenun K.A. TumupsseB Hauan mnpenomaBaTb B MoOCkBe B
[IeTpOBCKOM CENBCKOXO3AMCTBEHHOM aKaJeMHWHM, HAa3BAHHOM BIIOCIIEIACTBUU €T0
uMeHeM. [loznnee ctan npodgeccopom MOCKOBCKOTO YHUBEPCUTETA.

bynyun ropssuuM CTOPOHHUKOM W MOCJEA0BATEIIEM JAPBUHOBCKOTO YUYECHUS
em€ B CTyJeHYeCKUue Trofbl U B AanbHeumeMm K.A. TuMupsizeB omyOIMKoBal psif
Hay4HbIX paldOT, TJe MOAYEPKHBAT 3HAYEHUE DSBOJIOLUMOHHOM TEOpUU IS
BBISICHEHUS TIPUPOABl HACJIEICTBEHHOCTH M 00pa3oBaHusi ¢GopM y pacTeHUM.
MMeHHO »TUM JAOKHA 3aHUMATHCS, MO €ro MHEHMIO, 0co0asi Hayka O >KU3HU
pacteHusi — (U3MOJIOTUS PACTECHUM, KOTOPOHM OH U TOCBSATUI BCIO CBOIO
JTAIBHEUIITYIO )KU3Hb.

B pesynbrare uccnenoBanuii K.A. TuMHpsA3€B BBISICHUI POJIb COJHEYHOTO
CBETa B CO3/JaHUU PACTCHHEM OPTaHMYECKOTO BEIIECTBA; YCTAHOBHII, YTO HAanOoJIee
CHJIBHO TOTJIOLIAIOTCS JyYd KPAacHOTO U HECKOJBKO ciabee CHHE-(PHOJIETOBOTO
CIEKTpPA; BBISICHWII, YTO XJIOPO(MUIUT HE TOJBKO MOTJIOIAET CBET, HO U XUMHUYECKH
ydacTByeT B mpolecce (POoToCcMHTE3a, Ha KOTOpbIN 3aTpaunBaercs Bcero 1-3 %

MOTJIOIIEHHOM PACTEHUEM COJIHEYHON DHEPTUM.
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I'maBas Hayunas 3acamyra KA. TumwupszeBa 3akioyaercsa B
JI0Ka3aTEIbCTBE TOTO, YTO BEIWYAWIIMNA 3aKOH MPUPOJBI — 3aKOH COXPaHEHUS
HHEPTUU — PACIPOCTPAHSIETCS U Ha MPOIecC POTOCUHTE3A, a CIIeOBATEIBHO, U Ha
XKUBYIO TIpupoly. OCHOBBIBASICh HA MPUHLUINAX JAPBUHU3MA, OH OOBSCHWUI, YTO
3eNEHBIM I[BET pacTeHUH — 3TO 3aKOHOMEPHBINH pe3yJbTaT MPUCIIOCOOICHUS
pacTeHui B Tpoliecce HBOJIIOIUU (€CTECTBEHHOrO OTOOpa), TaK Kak TOJIBKO Te
pacTeHusi, KOTOphIe MOTJIHM IOTJIONIaTh HaumOosiee OoraThie DHEPrUed KpacHbBIC
JIy4Yd, BBIKUJIN.

K.A. Tumupazee enepsvie na Bcepoccuiickoii eévicmasxke ¢ Huocnem
Hoezopooe (1896 2.) opcanuzoean oemoncmpauuio onvimos, NOKA3bl8AIOULUX,
KaKum o00pazom npoucxooum RUmMAHUE PACMEHUU, 01 IMOU uyeau 0wl
nocmpoen eezemayuoHHvlil O0omuk. Tpagunus MyOIUYHOM W HATJISIIHOU
JIEMOHCTPALIUH OIBITOB COXPAHWIACH 10 CHUX TOP.

OrpoMHO€ BIIMSIHUE Ha PA3BUTHE PYCCKOW arpOHOMUYECKOW HAyKH OKazalia
KHUTa «3emienenue M (U3UOJIOTUSI PACTEHUI», ATOT TPYH HE YTpaTH CBOEH
1eHHOCTH W HbiHEe. Ocobo mpuMeuaTenbHa B Hel riaBa «bopbba pacTeHmil
3aCyXOi», Tlie€ MOKa3aHa poOJib BOJbI B JKU3HU PACTCHHS, MPAKTHUYECKUE MEPHI
O0pBKOBI C 3aCyXOH, KOTOPBIC MOJYYHJIA HIMPOKOE PACTIPOCTPAHEHHUE B MPAKTUKE
CEJILCKOTI'0 XO35MCTBA.

Hean Bnaoumuposuu Muuypun (1855 — 1935 22.) ponwics 27 ceHTsAOps
1855 r. B nepeBne Jlonroe IlpoHckoro ye3aa psizaHcKoil ryOepHUU B 0OeHEBIIIEH
CEMbE MEJKOMOMECTHBIX JABOPsiH. C paHHEro JeTCTBa OH YBJEKAJICS MPUPOJIOH,
paboTamMu B cajly U OTOPOJI€, BhIpAIMBAaHUEM Pa3JIMUHBIX PACTCHUHN, HACTOJIBKO
CUJIBHO, 4YTO IOpOM He 3amedan octanbHOro. llocie okonuanus IIpoHckoro
YE3IHOTO YUWJIMIIA TOCTynuid B Ps3aHCKyl0 THUMHa3MIO, U3 KOTOPOW ObLI
UCKJIIOYEH 3a HEMOYTeHUE K nupektopy. CieayeT OTMETUTh, YTO HE UMeEs J1axKe
cpenHero oOpa3oBaHus, MyTEM caMOOOPa30BaHUs OH MOJYUYUII TIIyOOKHE 3HAHUS B
ouonorun. [onroe Bpemsi goctwkenus WM.B. Mwuuypuna He mnpu3HaBad B
Hay4YHBIX Kpyrax, HO mocie peBoitonuu 1917 roma ero ucciieioBaHus MOIY4YUIIN

MpU3HAHUE U TTOJIEPKKY rOCyaapCTBa.
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Bcro cBoro xku3Hp MBan Biangumuposud xui v padoran B ropoae Koznose
TamboBcko#t ryoepuuu (B 1932 roay nepeumeHoBaH B MUUYYpUHCK), JHUIIb OJUH
p3 oH coBepuml noe3nky no Cpeanell Poccun aisi 03HAKOMIJIEHHS ¢ COCTSIHUEM
IIJIOT0BOJICTBA.

N.B. Muuypux ObU1 opuzanamopom — co3iaTejeM HOBBIX COPTOB IIO0BO-
ArOAHBIX KyJIbTyp. OH coO31all CBBIIIE TPEXCOT COPTOB LIEHHEHIIMX COPTOB
pa3HOOOpa3HbIX pacTeHuil, Takux Kak ['pyma bepe 3umHsAs MwuuypuHa, BUIIHS
Kpaca Cesepa, s6monu benbduép-kuraiika, Ilenun madpanusii, Kanmuib-
kutaiika, [lapmen 3uMHuN 3070TOM M aAp. MM Obimm pa3paboTaHbl METOBI,
KOTOPBIE TOMOTAIOT CO3/1aBaTh HOBbIE (POPMBI PACTEHHH, XOTS U 10 HETO XOPOIINE
copTa BBIBOAWIM, HO A0 Mu4ypHHa HUKTO HE CO3Jaj] 3amMeyaTelibHbIE CIOCOOBI
ITOJTyYEHHSI HOBBIX COPTOB.

B.1I. Muuypun  BHeEC  LEHHBIM BKJaJ B  M3y4€HUE  Ipolecca
HACIICCTBEHHOCTM M W3MEHYMBOCTH oOpraHu3sMoB. llomywyas HOBbBIE copta
KYyJBTYPHBIX PACTEHHM, OH 3apaHee IUIAHUPOBAJ UX CBOWMCTBA. YUEHBIM YKA3bIBAI
Ha OIPOMHYIO pOJIb YCJIIOBUM BHEIIHEH CPElbl HA OPraHU3M PAacTeHUM, yTBEpKIas,
YTO UX U3MEHEHHE BIICYET 32 COOOW COOTBETCTBYIOIIME U3MEHEHHS B OpraHU3ME.
Takue usmeHenus, no MmHeHuro 1.B. MuuypuHa, MOryT riepenaBaTbCsi IOTOMCTBY,
eciu TUM OOMEHa BEIIECTB B OpraHu3Me riiy0oko u3MeHEH. MM Takxke ObLIO
YCTAaHOBJIEHO, YTO U3MEHEHUS MEPENAIOTCA MOTOMKAM JIMIIb B TOM CIIy4ae, €Clin
BHEIIIHUE YCJIOBHUs BIIMSIOT HAa HEro B ONPEACIEHHBIM IEPUOJ €ro pPa3BUTHS.
Haubosniee miacTUYHbI pacTeHHUs B MOJOJOM BO3pacTe W THOPUAHBIE PACTEHHS
(moJyYeHHbIE MYTEM CKpPEIIMBAHUS Pa3HbIX COPTOB WM AaXe BUIO0B). MHOro jier
IpA  ITOM, B.11. MuuypruH  pyKOBOACTBOBAJICSA  HEBEPHOW  TEOpHUEH
aKKJIMMaTHU3allUU, IITUPOKO PACIPOCTPAHEHHOMN B T€ TOJIbI (COTJIACHO ATOM TEOpHH,
LICHHBIE I0’KHBIE COPTAa MOKHO YCIICIIHO BBIPAILIMBATh HA CEBEpE, IPUBUBAS UX HA
MOpO30YyCTOMUYMBbIE MMO/BOM). BrocnencTsuu, yOenMBIIUCH B HEMPABHIBHOCTU

ATOM TEOPHH, OH CTaJl pabOTaTh B JPYTrOM HANPABIICHUU.

15



PabGotei MuuypuHa [anu BO3MOXXHOCTh MOHSTh, YTO MPHUCIOCOOICHHUE

pPacCTEHUN K YCIIOBUSIM OKPYXKAIOIIECH CpPEelbl €CTh MPOLECC, TECHO CBS3aHHBIA C

HHAWBUIYAJIBbHBIM PA3BUTHCM PACTCHUAI.

CTPYKTYPHASI OPTAHU3AIIASA )KUBOM ITPUPO/IbI

Kuszne — cnocob cyuecmeosaHusl OomiKpbinivlx CJHONCHOOP2AHU30O6AHHbBIX

cucmenm, CHOCOOHBIX
CAMOBOCHPOU3BOOCMBY.

K camoopearnuzayuu u

IMPU3HAKH U CBOUCTBA )KUBOI'O

KHUBbIC CUCTEMbI

Hexcusasn npupooa

Xumuyeckuii cocmas

Oco0eHHOCTH XMMHUYECKOI'0 COCTaBa >KMBOW MaTepuu
— Bcero 90 anemeHTOB™.

MakpoanemenTsl (98 %)

H, O,C, N, S, P, — (buoduibHbIe).
MuxkpoasiemeHTHI (2%0)

K, Na, Ca, Mg, Fe, CI.

VYibtpamukpoanementsi (0 0,02%)

Zn, Cu, I, F, u ap.

XUMHUYECKUE 3JIEMEHTHI BXOST B COCTAB!
HYKJIEMHOBBIX KUCHOT (10 1-2%), 6enkoB (no 10 —
20%), mununos (m0 1-5%), yriaeBomoB (okoso 2%),
AT® u 1pyrux MUHEpaabHbIX KUcioT (1o 0,1 —
0,5%), MuHepanbHBIX conelt (10 1,5 %).

3emnasn kopa (maccosvie %)

O —47,1%; Si — 27,6 %; Al — 8,8%; Fe
—5%; Ca— 3,5%; Na —2,6%; K —
2,5%; H-0,15; C - 0,1%;, ocmanvuwvie
—10 -2 u menee.

Bo3zoyx ammocgepwi (%6 0b6vema):

N — 78%; 02 — 20%;

Ar —0,9%; CO2 -0,03 %, ocmanvhbix
MUHUMATbHBLE KOTUYEeCMEA.
Tuopocghepa

H20, pacmeopwi coneti (6 ocnosnom Na,
Mg) — Bceeo 0,1% om scezo 0b6véma
800bl.

Obmen sewecms

OOMeH BellecTB B OpPraHu3Me; KpyroBopoT Ha
Ka4eCTBEHHO BBICOKOM YpPOBHE, MPOLIECCHI
ACCHUMMWJISIIIAY ¥ TUCCUMUIISIINH.

Kpyzoeopom eewyecms c ux
mMemamoppozom npu yiacmuu
@uzuueckux azenmos, nepeHoc
sewecmea ¢ NOMowbIo PusuyecKux
a2eHmos, Xumuyeckue peakyuu 6
npupooe, usMeHeHue azpe2amHtozo
cocmosAnus 6e3 KauecmeenHo20 usmeHe-
HUL.

CamosocnpouzeedeHue

CamoBocnpon3BeieHIE (PENPOAYKIIUS) — pa3-
MHOEHHE, BOCIIPOM3BOJICTBO 0C00EH TOTO K€ BHJIA.

He xapaxmepno

Hacneocmeennocmo

Ilepenayda mpu3HAKOB IOTOMKaM 4epes3 IeHbI B
mouekynax JIHK, PHK.

He xapaxmepno

H3zmenuusocmo

Wzmenenue renoB B JIHK (PHK) noz nefictBuem
BHYTPEHHUX U BHEIIHUX (PaKTOPOB — CIIOCOOHOCTH
opraHu3Ma npruoodpeTaTh HOBbIE IPU3HAKU U CBOMCTBA

Obvexmbpl USMEHSIOMCSL ¢ MeYeHUem
epemenu nod oeticmauem Gaxkmopos
BHeUIHell CPeobl, HOBblE CBOUCMBA U
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npu u3menennu ouomatpuirsl JJHK (PHK). Bosspar k
IPEXKHEMY COCTOSTHHIO TeHa HEBO3MOXKEH,
NpUOOpeTEeHNE AaHATIOTUYHOTO TPU3HAKA
OCYLIECTBIISCTCS MO IEUCTBUEM BHELIHEN CPELIbI
yepe3 KaueCTBEHHO HOBOE MpeoOpa3oBaHue
OMOMAaTPHIIBI C COXpPaHEHHEM B HEW MPEHKHUX
npeoOpa30BaHUIA.

NPUSHAKU, NOAGNAIOWUECS NPU IMUX
UBMEHEHUSX CBA3AMbI C USMEHEHUEM
azpecamuo2o coCMosHUsL u/uiu opmol,
CMPYKMYPbl UIU MO20 U OPY2020
00HOB8PeMeHHO, be3 nepexooda Cucmemol
6 KauecmeeHHO HOB80e COCMOsHUE.
ObpamHubwlil nepexod 6 6o bUUHCTNGE
Cyuaes8 8603MONCEH, NPedCHUE
UBMEHEHUsI He COXPAHAIOMCAL.

Pocm

Poct — yBenmueHue pa3smMepoB opraHu3ma, CBsI3aHO C
YBEJIMUEHUEM UHUCIIA AJIEMEHTOB, CO3JIaHHBIX CAMUM
Oopranu3MoMm. Pa3zBuTHE KUBBIX OPraHU3MOB
00yCIIOBJICHO BOBHUKHOBEHUEM Y HETO HOBBIX
KauecTB (IIpoIecCchl OHTOreHe3a U (PrtoreHes3a).

Pocm — ysenuuenue pazmepos 3a cuem
000a8seHUs HeKOMOpPo20 KOIU4ecmea
MAKUX J4ce WU OPYeUX 2NeMeHMO8 U3
sHewHel cpeovl. Pazsumue —
UBMeHeHue Pu3ULecKux, XUMUYECKUX,
DUBUKO-XUMUYECKUX NAPAMEMPOS.

Pazopasicumocmso

PaznpaxuMocTb — u30upaTesibHas peakus
OpraHu3Ma Ha U3MEHECHHE BHEIIHEW U BHYTPEHHEH
CpeJbl.

Omeemnoe Oeticmaue cuil pusuyeckoll,
XUMUYECKOU NPUPOODL,
HeuzOupamenvhoe.

Jluckpemnocmo

JIMCKPETHOCTh — CTPYKTYPHO-(DYHKIIMOHAIbHOE
€IMHCTBO KMBOTO OpraHU3Ma, OCHOBA
YIOPSA0YCHHOCTH, OCHOBA CaMOOOHOBIICHHUS, BCE
YaCTH KOTOPOT'O TECHO CBSI3aHBI M B3aUMO3aBUCHMBI,
TEM CaMbIM CO3/1aETCsl UHAUBUAYAIbHOCTD.

Huckpemnocmos — mamepus
npeocmasiena 8 guoe
NPOCMPAHCMBEHHBIX 000COOICHHbIX
yacmuy eeuecmsa pasHoeo yposeHs,
obadarom KauecmeeHHO UHOU
npUpoOoU 83aUMOCBA3U U
83AUMO3ABUCUMOCITIU.

Camopezynsayus

Camoperynsius (aBTOPETyIsLus) — MoAIep:KaHnue
IIOCTOSIHCTBA BHYTPEHHEW Cpeibl, XUMUYECKOIO
COCTaBa OpraHu3Ma U MHTEHCUBHOCTH T€UECHHUS
(U3HOIOTMYECKUX MPOIIECCOB.

He xapaxmepno

Pummuunocmo

PUTMUYHOCTB — NEPUOANYECKNE U3MEHEHUS
MHTEHCUBHOCTU (PU3NOJIOTUYECKUX (PYHKIIUN
OpraHu3Ma, HallpaBJeHa Ha NMPUCIIOCO0IEHHE K
OKPY’KaIOIIIEeH cpesie uepe3 CoryiacoBaHue PyHKIUH
OpraHusma, T.e. uAET npucrnocoOIeHne K
MEHSIOLIUMCS YCIOBHSIM CYILIECTBOBAHUS (pazIuyHbIe
PUTMBbI aKTUBHOCTH OPraHU3MOB U JIp.).

Pummuunocmo — kocmuyeckue,
niaHemapHvle, CYymoyHvle U3MEHeHUS.
Cmena spemen 2o0a, OHs U HOYU,
NPUIUBHL U OMIUBLL U M.O.

9H€p203a6uCMMOCWlb

DHEpro3aBUCUMOCTb — KUBbIE OPIraHU3MbI, OTKPBIThIE
JUISL IOCTYIUJIEHUS DHEPTUH CaMO-PETYIUPYIOIIUECS
CHUCTEMBI, IEPBOMCTOYHH-KOM PHEPrUU Ha 3emiie
sBisiercs — CoJI-HeUHasi SHEPTHSL.

He xapaxmepno

Hanuuue obonouxu

Hanuuue obonouxu, komopas omoensem dHcugvie
Op2aHUu3Mbvl Om OKpydHcaioujeli cpeosl, obec-nedusaem
3awumy OJisl OpeaHU3Ma u 0OMeH ¢ OKpyxcarouelt
Ccpeooll ewecmaom U dSHepeuell.

He xapaxmepno
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YPOBHU OPI'AHU3AIIUU KUBOI'O
YPOBHEBAS OPTTAHU3AIIUA ) KUBOU ITPUPO/AbI

Yposeno

Cucmema

Onpedenenue u npumep

Muxpomup

Monekyabl
JHK u PHK

PHK — conepxwutcs Bo Bcex opranusmax (3
BUJa), B BUPYCaxX COJEP>KUTCS MHPOpMAIH-
onHas PHK; JIHK — comepxurca BO Bcex
OpraHUu3Max KpOME BUPYCOB.

Kiaerka

— OJIHOKJIETOYHBIE OpTraHu3Mbl  (TIpOKapu-
OTBI ¥ DYKAPUOTHI);
— OTJIETIbHBIE KJIETKM B COCTaB€ MHOIO-

KJIETOYHBIX ()OPM KHU3HHU.

Maxkpomup

Tkanb

COBOKYITHOCTh KJIETOK, BBIMOJHSIOMIUX B
OpraHu3Me€ OAMHAKOBYIO (PYHKIUIO (MBbI-
II€YHAsl, HEpPBHAs TKaHb).

Opran

COBOKYITHOCTh TKaHEW O0Opa3ylolux OT-
JICNBHYIO CHCTEMY, BBITIOJIHSIONIYIO B Opra-
HU3ME ONpeNeaCHHYI0 QYHKIINIO WK QYyHK-
1uu (Koxka, cepaie).

Opranusm

Oco0b, UHIUBUIYYM, KUBOE€ CYIIECTBO, JItO-
Oast )KuBas 1EJIOCTHAs CUCTeMa (3KUBOTHOE,
pacTeHue, MUKPOOPTaHHU3M).

Honmyasiumst

CoBOKYIHOCTH 0c00€i 0 HOTrO BUja, 00a-
JAIMMX OOMMM TeHOPOHAOM U 3aces-
IOMMX YacTh apeaja BHUAA, pPa3MHOXKAro-
IIyrocs MyTéM CBOOOIHOTO CKpEUTUBAHUS
MEXTy CO00M (CTast BOJIKOB, PO muén).

Bun

OcHOBHasl eIWHUIIA W3MEPCHHSI B MUPE
KUBOTO (TaKCOH) — COBOKYIHOCTb TOMYJIsi-
I, KOTOPBIE HACIICACTBCHHO CXOIHBI MEXK-
Iy co00i 110 MOP(OJIOTHIECKUM, (HU3HUOJIO-
THYECKUM, OHMOXUMHUHYCCKHM TIpU3HAKAM,
CBOOOJTHO CKPEIIMBAIOIINECS MEXITY COOOi,
JAIONIUX ILIOJOBUTOE IMOTOMCTBO, MPHCIIO-
COOJICHHBIX K OIpPEICAEHHBIM YCIIOBUAM
CYIIICCTBOBAHMS M 3aHHMAIOIIUE OIpee-
JEHHYIO TCPPUTOPUIO — apeaj (Juma cepi-
LEBUIHAS; 3as11 OCJISK, 3as1] pycaK).

buonenos
(coob1IecTBO)

COBOKYIHOCTh TOMYJIALIMI pPa3HbIX BHUIOB
JKUBBIX OPraHU3MOB, HACEISIOUIUX OIpeJie-
JEHHBIM Y4aCTOK 3€MHOM MOBEPXHOCTU WIIH
BOJIOEM M CBSI3aHHBIE MEXKTy COOOM BeIecT-
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BEHHBIMU U DHEPIreTUYECKUMH CBSI3SIMU.
buoreoneno3* | COBOKYITHOCTh Ha HM3BECTHOM IPOTSHKCHUU
(COBOKYNMHOCTB | 36MHOI IIOBEPXHOCTH OJAHOPOJHBIX ITOYBEH-
OMoOlEeH03a M | HO-KJINMATHYECKUX YCIIOBHM M JKUBBIX Opra-
onoromna) HU3MOB (OTKpbITasi OWOKOCHas cHCTEMa,
COCTOSIIAs U3 )KUBOIO U HEXKUBOI'O BELIECT-
Ba), UMeEIoIIas crenu(uKy B3auMOACHCTBUS
clarapmux €€ KOMIIOHEHTOB H OIpene-
JNEHHBIM THUI OOMEHAa BELIECTBOM U 3HEp-
rHei, Kak MeXay coOOH, Tak U C JPYTUMHU
O0BEKTaMU U SBICHUSIMU TIPUPOJIBI, UITU 3TO
KOCHCTEMa B TIpaHUIaxX (UTOIEHO3a
(cTemb, TYHIIpA, TUCTBEHHBIH Jiec, 00JI0TO).

Meramup buocgepa O6omouka 3emiu B Tpeneniax, KOTOPOU
CYILLIECTBYET KU3Hb.

Ipumeuanus:
*buoreoueHo3 — onpeaeacHue MPUMEHNUMO TOJIBKO K Ha36MHBIM DKOCHCTEMAM;

buoron — ONPEACHEHHBIA YYaCTOK 36MHOU ITIOBEPXHOCTU CO CBOMCTBEHHBIMU
€My  IOYBEHHO-KJIMMATUYECKUMH  YCIIOBUSAMH,  BEAYIIHI
KOMITOHEHT OMOT€O0IeHO3a.

Buoueno3 — COBOKYIHOCTH IIOIYJISILMM Pa3HbIX BHUIOB JKUBBIX OpPraHU3MOB,
HACEJISIIOIIMX OMNPENCIEHHBIA y4aCTOK 3€MHOM TMOBEPXHOCTH H
CBSI3aHHBIX MEX]y COOOW BEIIECTBEHHBIMH W YHEPTeTHUCCKUMU

CBA3sMMU.

OCHOBHOM ITPUHIIUII OPTAHU3AIIMHA )KUBOTI'O

Mup xuBOTO ClIOkKEH U pa3HOoOOpa3eH. OHa U3 TJIABHBIX €r0 0COOEHHOCTEMH
— cucmemnocmsp. CucTeMa ONPEIEIAETCS KAaK YIHOPSJOYEHHOE MHOXECTBO
B3aMMOCBSI3aHHBIX, B3aUMOJICUCTBYIOIIUX OSJEMEHTOB, MPOSIBISIOMIMXCS KAk
LETIOCTHOE MO OTHOIICHUIO K BHEIIHEN cpee. [I[puHIMn CUCTEMHOCTH XapakTepeH
JUTSL BCETO JKUBOTO: OT dJeMEHTapHbIX HocutTenel xku3Hu (Monekyn JJHK u PHK),
KJIIETKH, OpraHu3Ma, OuoreHoza, — Ouocdeppl. B Ouosormu mnoHsTHE

«Ouosornyeckasl CUCTeMa» OTHOCUTCS K OpPraHu3My (KJIETKE), MOMYJISIUU, BUIY
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omorieHo3y (cooOmiecTBy), a Takxke K OuoreoreHozy u Omocdepe. Ilocneanue
MPEACTABIAIOT COOOW HEpa3pbIBHOE EAMHCTBO KUBOIO M HEXHBOTO, BMECTE
COCTaBJISIIOT OMOKOCHYIO cucTeMy. /[ Mupa KMBOTO XapakTepHa UepapXUYHOCTh
1 MHOTOYPOBHEBHOCTb.

JIrobast xKuBasg cucTeMa COCTOUT U3 OTACIIbHBIX KOMIIOHEHTOB, KOTOpPbHIE B
CBOIO O4Yepellb TaKKe MPEJCTABISAIOT CO0OM CUCTEMy, HO yXe 0ojee HHU3KOTro
YPOBHSI OpraHu3auny. /(i KUBOW CHCTEMBI XapaKTEPHBI: CTPOIrO OIpEAECIEHHAs
CTPYKTYypa, (QYHKIMH, ONpEIeTEHHbIC B3aUMOJEHCTBUA CO cpemoi. [[ns »KuBbIX
CUCTEM XapaKTepHa OCOOCHHOCTh: ABE (Wi Oosiee) CUCTEMBI (KOMIIOHEHTHI),
COCTaBJICHHbIC BMECTE OIpEICIEHHBIM 00pa3oM, O00pa3ylOT HOBYIO €IUHUILY,
CUCTEMY, CBONCTBAa KOTOPOM HE aJJUTUBHBI M HE MOTYT OBITb OMHCAHBI Kak
MpPOCTasi COBOKYITHOCTb CBOMCTB COCTAaBJISAIONINX. TO €CTh C MOBBIIIEHUEM YPOBHS
OpraHu3allid >KUBBIE CHUCTEMbl MPUOOPETAIOT HOBBIE CHCTEMHBIE CBOMCTBA,
OnpeIeNIEHHbIC UHTETPATUBHBIE KAYECTBA, HE MPUCYIIUE €€ KOMIIOHEHTaM.

Bcé xuBOe BelecTBO MPECTaBISIET COOOM COBOKYITHOCTH KHUBBIX CHUCTEM
pa3IMYHOM CTEMEHU CIOKHOCTU M OpraHu3ald — TakCOHOB (Tped. taxis —
MOPSIZIOK, B OMOJIOTUM JIEJICHWE OCYILECTBIISICTCS Ha BUJIbI, POJAbI, CEMEUCTBA,
OTPSZIbl, KJIACCHI, THUIbI, KOTOPbIE U €CTh TAKCOHOMUYECKUE €IWHUILIbI). Bceskas
JKUBasi CUCTEMa KaK KOMIIOHEHT, 4acTh 0oJiee IIMPOKON CUCTEMBI MOIIMHSACTCS
3aKOHaM (DYHKIIMOHUPOBAHUS U PA3BUTUA TMOCHeAHEH, €€ CHUCTEMHBIM U
WHTETPATUBHBIM TPEOOBAHMSIM, OJHAKO KaXKIbI COCTABISIOMIUNA KOMIIOHEHT
MOXET OKa3aTh 3HAUUTEJIbHOE BJIMSIHUE HA OCTaJbHbIE KOMIIOHEHTHI CHUCTEMBI, B
KOTOPYIO OH BXOJMT, a IOPOM U ONPEAEIATh CBOMCTBA BCEH CUCTEMBI. PeaibHOCTH
TAKCOHOMHYECKHX EJIMHUI] JIOKa3aHa psSAOM HccienoBaresei, Hampumep, B.U.
KpemsinckuM, Ha GOJIBIIIOM UCTOPUYECKOM M COBPEMEHHOM MaTepHalie.

KuBoil MHp — 3TO CJOXKHO HMEPAPXU3UPOBAHHAS MO «BEPTUKAIN» M IO
«TOPU3OHTAIIN» CHUCTeMa OMOJOTHYECKUX OOBEKTOB U WX CBs3eil. buomornueckwii
O0OBEKT peajieH, peajlbHbl M BCE TAKCOHOMHYECKHE EIUHHUIIBI KaK OOBEKTUBHO
CYILIECTBYIOIIIME, CJIEIOBATENIbHO, peallbHbl WU YPOBHU JKHMBOTO. B monb3y

PCAIBHOCTU JKHUBBIX CHCTEM TI'OBOPUT CICAYIOMICC: KaXXaasd HW3 HHX 06H3}18€T
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IPOCTPAHCTBEHHBIMH  XapaKTEPUCTUKaMH,  COOCTBEHHBIM  OHOJIOTUYECKUM
BpEMEHEM (HampuMep, BPEMEHEM KU3HH OJHOTO MOKOJEHUS B MOMYJSLHH, WIH
YHUCJIOM COOBITUH pOXAEHUN — rudenu). bonaee BbBICOKOOPraHU30BAHHBIM JKMBBIM
CHUCTeMaM TMpHCYyIIe OoJiblliee COOCTBEHHOE BpEMs, MOITOMY OHHM 3HAYUTEIIHHO
cTaOuiIbHEE U yCTOMYMBEE 110 OTHOLLIEHUIO K (PaKTOpaM BHEIIHEHN cpeapl.

C TOYKM 3peHHs] CHUCTEMHOrO IMPHUHIIMIA, >KU3Hb IPEACTABISAET COOOU
CUCTEMY CUCTEM, B KOTOPOW HaOJI01aeTCs HE NapajlIesIbHOE, a MOCIEI0BATEIbHOE
COUYETaHUE, YTO II03BOJIIET €M OPraHU30BaThCS MO MPHUHLIMILY HEPAPXUUYECKOU
nogunHEHHOCTU. Kaxnpiii 0oJjiee BBICOKMN YpOBEHH OKAa3bIBAET HAIPABIISIOLICE
BO3JICCTBHE HAa HIDKEIEXKAIIUWA, TMOJUUHSIET €ro cede, CBOMM (DYHKIHUAM,
npeodpaszyeT ero, MOpoXkJaeT B KOMIIOHEHTaX 3TOrO YpPOBHS HOBBIE CBOMCTBA,
KOTOpbIE MM HE MNPUCYIIM B HM30JMPOBAHHOM cOCTOSHMU. Takum oOpaszoMm, B
KUBBIX  OOBEKTAaX  CYIIECTBYET  HMEpPapXWUYECKUH  KOHTPOJIb,  KOTOPBIH
OCYILIECTBIISIETCS TIOCPEICTBOM MPSIMBIX U OOpaTHBIX CBA3€H. DTO JBYCTOpPOHHEE
B3aMMOJICUCTBUE MEXIY BBICIIMM W HU3IIAM YPOBHEM HEpPapXUU €CTb OJHO W3
IJIABHBIX, CHEUU(PUUECKUX OTIMYUN OMOJIOTUYECKUX HEpapXUil — BO3MOKHOCTb
OCYULIECTBJIEHUSI KOHTPOJIA, YTO B HEKUBBIX CHUCTEMax HE HAONIOAAETCS WIH
BBIPAKEHO 3HAYUTEIBHO MEHBIIIE.

HMeromasicss B MUpE )KMBOT'O MEPAPXUs, CTYNIEHYATOCTh YPOBHEN MO3BOISAET
3a/1aTh BONPOC OO0 WX KOJMYECTBE, U O TOM, YTO OHH MPEACTABIAOT coOoii? B
MOCJIETHUE TOJBI BBIAEISIOT CIEAYIOIINE YPOBHHA OPraHU3alu )KUBOTO:

- moaekyaapuutit yposens (/[HK, PHK);
- K1emkas;

- MKaHb, OP2aH;

- opeanu3Mm;

- nonyaayus;

- 6uUo;

- Ououenos (cooouwecmeo);

- buozeouenos™,

- buocghepa*

[Tocnennue nBa — OwoIrleHO3 W Omocdepa, — B OTIUYHE OT OCTaJIbHBIX,

MPECTABIISAIOT CO00M HEpa3phIBHOE €IMHCTBO KHUBOTO U HEKUBOTO KOMIIOHEHTOB,
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HE paccMaTpuBalOTCa Apyr 6e3 npyra. B HuUX MHTErpupoBaHbl CBA3M OMOLIEHO3a
(COBOKYMHOCTH BHJOB) ¢ BHelIHe cpenoil. buocdepa mnpencraBuser coboit
BBICIIMK ypOBEHb OpraHM3allMy >KMBOM Marepuu Ha IuiaHere 3emust. OmHako
BJIMSIHUE >KMBOI'0 BEILECTBA PACIPOCTPAHSIETCS U HA KOCMOC, UIMEHHO OJjarojaps
KUBBIM opraHuzmaM sHeprus CoJHIa MpeBpamaeTcs B 3€MHYI0, YTO MO3BOJIAET
TOBOPUTH O )KU3HU KaK O JIEUCTBEHHOM T€OXMMHUUYECKOM cuiie. JKuBble OpraHU3MBbl
OKa3bIBAIOT BJIMSHUE HA XUMUIO MMOYTH BCEX AJIEMEHTOB, TEOXUMUYECKUE QYHKIUH
YKUBOT'O MHOTOOOpa3Hbl, K HUM OTHOCSITCS CJIETYIOIIHE:

- 2a306as (BCe OPTraHU3MBI MOTJIOMIAIOT PA3IMYHbIE ra3bl, B TOM uncie COy);

- Kucnopoonasn (3enéHple pacteHus BeIISISIOT O));

- okucaumenvhaa (0aKTEpUM OKUCISIIOT HEOPraHUYECKHE BEIIEeCTBa,
npeodpasys ux);

- Kanvyuesasa (BOJOPOCIH, OAKTEpUM M JIPYTHE BBIICISAIOT U3 MOPCKOU
BOJABl  YIJCKUCIBIA KaJbLMHA, TEM CcaMbIM [OAJEp)KUBasg OajaHC
COEJIMHEHU KaJIbLIUSI B IPUPOJIE);

- 60CCIAHOGUMENbHAA (OakTepus ~ BOCCTAHABIMBAIOT  Pa3JIMYHbIC
HEOPTraHWYECKHE BEIIECTBA, TPEBPAILlasi UX B HOBbIE COCUHEHUS);

- paspyuieHue Op2aHu4ecKux COCOUHEHUU 00 NPOCMbIX OPZAHUYECKUX
coeounenui (0akTepuu U TpuodsI);

- goccmanogumesnibHoe pasznoxcenue (0aKTEpUU pasjaraloT OpraHU4ecKue
BEILECTBA O HEOPTaHUUYECKUX COETUHEHHN );

- Memaooausm (Bce )KUBbIE OPTaHU3MBI).

BceoxBaThIBaloIyl0 MaHOpaMy >KM3HU HEBO3MOXKHO TMOJIYYUTh, HU3ydas
TOJIbKO KakKOW-IMOO OJMH WM HECKOJBKO YpOBHEW KuBoro. TOJbKO HX
COBOKYITHOCTb, JIMAJIEKTUYECKOE €/IMHCTBO, MPOTUBOPEYUBOCTD,
JONOJHUTENBHOCTh,  MOAYAHEHHOCTh WU CONOJYMHEHHOCTH  MO3BOJISIIOT

npeaACTaBUTh CUCTEMY KU3HHU B LICJIOM.

YPOBHU OPT'TAHU3ALIMU ) KUBOT'O
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Yposenw

Cucmema

Xapaxkmepucmuka

MoJieRyJaspHbIT

MoJiexyJibl
JHK u PHK

YrpaBisOT BCEMU MPOLIECCAMU JKU3-
HEJICSITEIbHOCT OpPraHW3MOB: MEpe-
JTAl0T  HACJEJICTBEHHYIO HMH(MOpMa-
U0, PETYJIUPYIOT OOMEH BEIIECTB,
00eCIeunBaOT CUHTE3 U pacraj Ouo-
MOJIMMEPOB (MOJUCAXapUI0B, OCIIKOB,
munuaoB). JIHK — peny6aumnupyercs,
PHK =er.

Kiaerounbiia

Kaerka

XapakTepHbl BCE€ NPU3HAKU KUBOTO;
byHKUMOHANBHAS W CTPYKTypHas
eIUMHUIA SKMBOTO OpraHu3Ma, — ca-
MOpETYJIMpYIOIass ¥  CaMOBOCIIPO-
W3BOJISIIIASICA J)KUBAsl CUCTEMA.

TkaneBbIl

Tkauu :KuBOrO
OpraHusmMa

[Ipoucxomar BaKHEUIIHWE MTPOLECCHI
KU3HEJCITEIIBHOCTA OpPraHu3Ma, COC-
TOAT W3 OJMHAKOBBIX CTPYKTYPHBIX
€IUHUII, — KJICTOK, 1 MEKKJICTOUHOI'O
MIPOCTPAHCTBA, BBIMOJHAKOT OJUHAKO-
BbIe (DYHKIIMY B COCTABE TKAHM.

Oprannbii

Opransl
KMBOT0
OpraHmsma

OCyIIECTBISAIOT BCE IMPOLECCHl KU3-
HeJlesITeIbHOCTH opranu3ma. CocTosT
U3 OJIHOM MJIM HECKOJIbKMX TKaHEH,
BBITIOJTHSIOT OMpeaesIéHHbIe (QYHKITUU
(penKo 0JHYy) B OpraHu3Me.

OpranusMeHHbIH

Opranmnsm

XapaKkTepHbI BCE MPU3HAKU KUBOTO —
LEJIOCTHAs CHUCTEMa OpraHoB ISt
BBITIOJTHEHUS Pa3HbIX (DYHKIUNA, BBIC-
TYNaIUX KaK HE3aBUCUMOE €IUHOE
[IEJIO€ II0 OTHONICHUIO K BHEIIHEH

cpene.

HomyasiuuOHHBIH

Homyasiumst
JKHMBBIX
OpPraHu3MoB

COBOKYIHOCTh  0COO€H  MMEIOLIUX
MOP(POPHU3NOIOTHIECKOE  CXOJICTBO,
00BEIMHEHHBIX POJICTBEHHBIMU CBSI-
35IMU, 3aHUMAIOIAs OMNpPeNeIEHHYIO
4acTh apeaia BUJa, IJIe UAYT DJIEMEH-
TapHBIC SBOJIIOIMOHHBIE TIPeodpaso-
BaHUS.  ODJIEMEHTAapHas  €IUHUIIA
ABOJIIOINH.

BunosBoii

Bua

CoOBOKYITHOCTh 0COO€M CXOAHBIX IO
CTPOCHHIO, UMEIOIINX O0IIee Mpouc-
XOXJICHHE, CBOOOJHO CKpeIrBaro-
IIUXCS MEXIY COOOM, MarIuX IUIo-
JIOBUTOE€ TIOTOMCTBO, HWMEIOT OJIUH
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KApUOTHUII, TPOSIBISIOMINE CXOJHOE
MOBEJICHHE, 3aHUMAIOLINX OIpe/e-
JIEHHBIN apeal.

buonenornueckui Bbuounenos Coo0O0IIeCTBO PACTUTEIIBHBIX M KH-
(coo0mIecTBO) | BOTHBIX OPraHU3MOB, B3aMMOCBSI3aH-
HBIX Pa3JIUYHBIMU CBSI3SIMHU, OKa3bIBa-
IOIIKUX JIPYT Ha JApyra B3auMHOE BIIU-
SITHUE, 3aHUMAIOUIUX OJHY TEpPPUTO-
PHIO WA AKBATOPHIO.

buoreo- Buoreoneno3* | YcroilunBas, caMoperyivpyromasics
HEeHOTHYeCKU I (COBOKYMHOCTH | CUCTEMA, HAaxoJsllascsi B KOHKPET-
OMoIeH03a U | HBIX YCJIOBUSIX OMOTOIA, B KOTOPOM

ouorTomna) OpraHM3Mbl HEPa3pbIBHO CBSI3aHBI C

ONpPENCIIEHHBIM YYaCTKOM CyIIHd B
€UHBIA TPUPOJIHBIA KOMILUIEKC, MPO-
UCXOJUT MaJjblii KPyrOBOPOT BELIECT-
Ba U SHEPTUU JAHHOU YKOCHUCTEMBI.

buocdepubiii Bbuocgepa CBoeobOpa3Hast o0osiouka 3emiu, 00-
«Cdepa pa3oBaHHas COBOKYITHOCTBIO JKHBBIX
KUSHID OpPraHM3MOB HIDKHEW YacThIO aTMOC-

dbepbl, BEpXHUM CII0eM JIUTochepsl 1
Bcel  rumpocdepoit.  Ilpoucxomut
OOJBIIION KPYTOBOPOT BEIIECTBA U
SHEPIuM.

COCTABJIAIOINIME BUOT'EOLIEHO3A

Heoicugoui komnonenm Kueoit komnonenm
Buoronm (dKOTOI) — YYacTOK CYyIIH C buora (coobmecTBo, OMOIICHO3) —
onpenenéHHbIMA a0MOTHYECKUMH  (haK- COBOKYITHOCTh OPTaHNU3MOB
TOpaMH TPOCTpaHCTBa (penbed, Temrie- HaCEJSAOMUX OUOTOTI.
patypa, 1ou4sa, KJMMat U T.J.), OlpeJe-

JISIT ¥ BIMSIET Ha OUOTY.

CAMOOPI'AHM3AIUA ’KUBBIX CUCTEM HA PA3HBIX YPOBHSAX
OPTAHU3AIIUU ’KUBOI'O
CAMOOPI'AHM3AIUA BOAHBIX CUCTEM
K BOIHBIM 3KOCHMCTEMaM B HACTOSIIEE BPEMS OTHOCAT MOPS, OKEaHBbI, PEKH,

03€pa, OoyioTa Mpyabl, TOA3EMHBIE 03€pa M PEKH, TO €CTh BCE T€ MPHUPOJHBIC
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OOBEKTHI, TJI€ MEHTPAITBHOE MECTO 3aHMMaeT Bojaa. JKU3Hb 3apoauiiachk B BOJIC H
CYIIECTBYET B HEW MOHBIHE B CaMBIX pa3HOoOpa3HbIX ¢opmax. Bce BomHBIC
OpraHu3Mbl, ’KUBOTHBIE, PACTEHHUS, BOJIOPOCITH, OAKTEPUU OTIMYAIOTCS OT TeX, KTO
KUBET Ha cyme. Y BCEX HHX pa3BWINCh MPHUCIOCOOICHHS, IO3BOJISIONINE
JIBUTAThCS, ABIIIATH, pa3MHOXKATCsl B Bojie. Bo/la HaMHOTO IMJI0THEE BO3AyXa, MOJ
BOJIOM MaJI0 CBETa, & C YBEIMYCHUEM TIIIyOMHBI €r0 CTAHOBUTCS BCE MEHbIIE U
MeHbllle (Ha mryouny 200 mMeTpoB CBET HE NPOHHMKAET BOOOIIE), MHOW, YeM B
BO3JIYIIIHOM CpeJie, TeTUIOBOM OanaHc, pe3kux KosieOaHUW TeMIepaTyphl B BOJIE HE
HaOI01aeTCsl.

PaccmarpuBasi BOgHBIC 3KOCHCTEMBI M MX CaMOOPTAHHM3AINI0, HEOOXOIUMO
YUUTHIBATH CJIEAYIOIIEE: MEXIYy HAa3eMHON W BOJHOM 3KOCHCTEMOW HET PE3KHX
YETKO OYEPUYCHHBIX TPAHUIL;, CYIIECTBYET MHOYKECTBO KUBBIX OPTaHU3MOB, KU3Hb
KOTOPBIX B Pa3HOM CTENEHHU CBSI3aHA U C BOJHBIM, M C Ha3€MHBIM MpeObIBAHHUEM
(MJIGKOTIMTAIOMINE, MTHIIBI, MOJUTFOCKUA, aM(pUOUM, PENTUIIUU, HEKOTOpPhIE PHIOHI,
MIPECMBIKAIONINECS, MHOXECTBO HACEKOMBIX, Pa3JIMYHBIC PACTCHHS, BOJOPOCIIH,
MUKPOOPTaHU3MBI U T.J.). DTH *KUBbIE CYIIECTBA BBIXOJAT U3 BOJIbI, HAXOATCS Ha
Cyllle KaKoe-TO, MyCTh JaKe HEMPOIODKUTEIHHOE BPEMs, YTO HE MPOTHBOPECUUT
X o0pa3y JKM3HH, a TAKKE OPraHU3MbI, KOTOPbIE MOJHUMAIOTCS HA TIOBEPXHOCTh
BOJIbI 32 BO3JYXOM ISl JBIXaHUS, CUUTAIOTCS BOAHBIMU oOuTatensimu. [lorTtomy,
paccMaTpuBas CaMOOpPTaHU3AIMIO BOJHOM DKOCHUCTEMBI, TaK WJIA HWHAYE
3aTparuBaeTCs W Ha3eMHas DKOCHUCTEMa, KOTOpash MOXET HaXOAUTHhCS OYEHb
JlaJieko OT MepBoM, 1 HaoObopoT. Ha moOepexxbe MOpsi B 4achl OTJIMBa 0OCHIXaeT
y3Kas, MIAPUHONM B HECKOJBKO JIECATKOB M COTHH METPOB (0 HECKOJbKHX
KWJIOMETPOB) TI0JI0Ca, Ha3bIBaeMasi JUMOpPaIblo, KOTOpas OOWUJILHO HaceleHa
KUBBIMH  OpraHW3MaMH, KOTOpbIE WIpPalOT HEMAJIOBAXHYIO pPOJb W B
CYIIIECTBOBAHUH HA3eMHOW KOCHCTEMbI. JKUBOTHBIE CyIIM HAXOSAT 3/1€Ch IHIILY.
N3BecTHO, YTO HEKOTOpHIE BHJBI PHIO OCTAIOTCS Ha OEpery IMocie OTJIMBa JIs
METaHUs HWKpBI, KOTOpas OyIeT pa3BUBAThCI BO BIAKHOM Tiecke. Mopckue

yepernaxy OTKJIaAbIBAIOT sIIla B MOKPBIN MECOK Ha Oepery, BHE 30HBI MPUIIHBA.
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Mopsi 1 okeaHbl, T.€. BC€ BOAHBIE HKOCHCTEMbI HACEJIEHbI OT MOBEPXHOCTHU
n0 camoro aHa. JKu3Hb €CTh M Ha TIyOMHE OKEAaHCKUX BIAJWH B JECATh —
OJIMHHAIATh THICAY METpPOB, rae nasineHue pocturaetr 1000 armocdep, B
MOBEPXHOCTHBIX BOJaX, B TEIIBIX OSKBATOPUAIBHBIX MOPSX, IO JICASHBIM
MOKPOBOM APKTHKH, y MOOEpekbs AHTaApKTUIbI, B COJIEHBIX 03Epax Adpuku. B
HACTOSIIIIEE BpEMsl TNPAKTUYECKH OE3KU3HEHHBI T€ BOJHBIE OOBEKTHI, TJe
3arpsi3HEHUE BOJIbI KpaifHE BBICOKO.

[ToBepxHocTh MupoBoro okeaHa BMeCTE€ C NPHUIATOYHBIMU MOPSIMU
cocTaBisteT okoao 3600 MimH. kKM%, a 06BéM 1,37 Miupa. M°, TakuM oOpasoM Ha
MaTEPUKOBYIO OTMEJb U3 OOIIeH TUIOIa u MHUpPOBOTO OKeaHa MPUXOAUTCS OKOJIO
27 MIH. KM,

B cooTBeTCTBMM C€ OSTUM [eI€HHEM OKeaHa Ha YacTh JeJSIT U €ro
«HaceneHnuey. [Ipexne Bcero, IemsAT OKeaH Kak cpeay OOMTaHUs Ha JBE OCHOBHBIC
YaCcTH: BOJHYIO Maccy mejaruanib (mo-rpeuecku Pelagos — otkpeiToe Mope) U JTHO
OeHTasb; HACEISAIONINE €ro OPraHNU3MBbI IETIST Ha TMellarnuyecKue U OEHTOCHBIE (UITH
JIOHHBIC), a MOCJICAHNE Ha JIUTOpabHbIe (rpedeckoe Litus — Oeper), OaTHaabHbBIC
(rp. Bathus — rirydokuit) u abuccanbhbie (rp. Abyssos — Mopckas riryOouHa).

Jlutopanb — y3Kag dYacTb MOPCKOTO TMOOEPEeXbs, MEPUOTUICCKU
OKa3bIBAIOIIASICS HAa BO3ayXe Onmaromaps npuinBaM-oTiinBam. Cymnepautopanib (Tp.
Supra — cBepxy, CBBIIIE) 30HA, KOTOPOW JTOCTHUTAIOT TpHOOH W OpBI3TH, HO
3acenéHHas Mopckumu opranuzmamu. CyOnuTopanb 30HA, PaCHOJIOKEHHAs
ryoxke jutopanu (o 200 M rayOuHBI), BCErla MOKpPHITa BOJOW, OPTraHU3MBI,
Hacensomue e€, — CcyOnuTopajbHble. 3a HIDKHIOK TpPaHUIy CyOJIUTOpau
NPUHUMAIOT HWXKHIOK TPAaHMUIY PACHpPOCTpAHEHHsS pacTeHuid. Jlutopans,
CYIEpJIUTOpaib U CyOIUTOpalib HAMOOJEee «3aCeNCHBD) XUBBIMH OpTraHHU3MaMHU.
’KuBotHble, obuTaronue Ha rayouHax okojo 200 M, mpuOOpPETarT HEKOTOpHIE
YepThI TIyOOKOBOJIHBIX, MHOT/IA 37I€Ch BCTPEYAIOTCS U TITyOOKOBOJIHBIE KUBOTHBIE.
dayHy 3T0i YacTH JIHA HA3bIBAIOT TIceBI0a0MCccabHOM (Tp. PSeudos — okHbIi).

OCHOBHBIE 3aKOHOMEPHOCTH pacnpe/ejeHUs *KU3HU B MOPSIX U 0KeaHaX

Pacunenenue cxknona MOPCKO20 OHa
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CYIIPaJIUTOPaIb

30Ha YNINKOH-
THHEHTAJIb-
HBIX
BOJI0EMOB
(MaTepukoBoe JUTOPAITH
IJ1aTo)

aMbIi BBICOKMM YPOBEHb BOJIbI B IPUJIVB

0 ™M riryOMHBI

cyonuTopaib

30Ha oayurearnaib
MaTepPUKOBOI0

CKJIOHA oaruaib

30Ha
J0XKA-
CKJIOHA abuccainb

ccoIreciiarualib

10863 M — MmakcuMaIbHAA U3BECTHAS IIyOMHA

Emé rmy0sxe pacnosioxkeHa 0aThalib ¢ 0aTHaIbHOM (DayHO, Iepexoasiei B
abuccaib. ['paHUIIbI 3TH YCIOBHBI, OJIHA 30HA IJIABHO MIEPEXO/UT B JIPYTYIO.

Hacenenue mnemarmanmm B BEpPTUKAIBLHOM HAMpaBICHWW JACIAT Ha TPHU
OCHOBHBIC 30HBI: 30HY, OCBEIIACMYI0 B JOCTATOYHOM KOJUYECTBE IJISI PA3BUTHS
pPaCTUTENbHBIX OpraHu3MoB (dB(oTryeckyro He Oosnee 200 M), CyMepeuHyIO 30HY
(muchorrueckyro mpumepro 1o 1000-1500 m, uroraa mo 2000 M) 1 TEMHYIO 30HY
(aoTrueckyr0 MpOCTHpAETCS OO JHA). DTH 30HBI HA3bIBAIOT COOTBETCTBEHHO
nejaruaib, OaTurenaruaib u abuccaib. MUPOBOI OKeaH JCNAT Ha IPUOPSKHYIO U
OKEaHWYECKYIO YaCTH; MepBasi COOTBETCTBYET KOHTHHEHTAIBHON CTYIICHH, BTOpas
Oatranu u abuccau.

CocTaB pacTHTEIBHBIX W JKMBOTHBIX OPTaHM3MOB, OOHWTAIONIUX B MOPE,
MPECHBIX BOAAX W B BO3AYIIHOHW Cpelle, CHIIBHO pas3In4yacTcs, IPH 3TOM MBI HE
y4UTHIBaeM OakTepuu. Pa3nuuHO M COOTHONICHHE MEXITY MacCOW KHUBOTHBIX U

pacTteHur Ha cyuie u Mope. Ha cyme macca 3ej€HOM PacCTUTEIIbHOCTA B THICAYH
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pa3 TMPEeBBIIIAET MACCy KUBOTHBIX, a B MOpe (M BOOOIIE B BOJHOM cpefe) macca
YKUBOTHBIX MIPEBBIIIAET MACCY PACTEHUI, XOTSA U HE TaK 3HAYUTEIIBHO.

XapakTrep «3eiaéHoi TpaHchOpMallUM COJTHEYHON SHEPIHuu» B MOPE HHOM,
yeM Ha cyiie. OCBEmEHHOCTh MOBEPXHOCTH MOPS 3aBUCUT OT MHOTMX HPUYUH:
reorpauyeckoil MIMPUHBI MECTa, CE30Ha Troja, OOJAaYHOCTH, KOJMYEeCTBAa U
cocTaBa Biaru B armMocdepe. B pa3HbIX MOpSX KOJIMYECTBO CBETA, MPOHUKAIOIIETO
HA OAHY M Ty X€ IJIyOMHY, HEOAMHAKOBO, YTO CBA3aHO C KOJHMYECTBOM
B3BEIICHHBIX YaCTUIl B BOJAE (CECTOH) KaK >KUBBIX (OMOCECTOH — BOJOPOCIH U
JKUBOTHBIC), TaK M HEKUBBIX (aOMOCECTOH, KOTOPBIA JIETUTCS HA MUHEPATbHBIA 1
JETPUT — OCTAHKU JKMBBIX OpraHu3MoB). KoauuecTBo cBeTa, MPOHUKAOIIETO MO
IOBEPXHOCTh MOps, W TiayOMHA, Ha KOTOPYIO OH MPOHHUKAET, U ONPEIEIIseT
pa3BUTHE B BOJIC PACTUTEIBHBIX OpraHu3MoB (Tabmma 1).

Ha cyme OIHOKIETOYHBIE BOJOPOCIH COCTaBIIIOT HUYTOXHYK 4YacThb
o011el pacTUTENBHON MacChl, @ B MOPE UMEHHO OHU COCTABJISIOT IJIABHYIO Maccy.
BoaHast pacTUTEnbHOCTH OBICTPO BBIEAAETCS KUBOTHBIMH, HO U OBICTPO
BOCCTAaHABIIMBACTCA, B OTIWYME OT OOJBIIMHCTBA pacTeHuil cymu. Ha cyme
pacTUTENbHbBIE  OPraHU3Mbl  HEJOMCIOJB3YIOTCS  JKUBOTHBIMH,  [O3TOMY
OpPraHUYECKOE BEIIECTBO HAKAIUIMBAETCSA, TEM CaMbIM BBIXOJAUT U3 000poTa
OpPraHUYECKOro BelecTBa. B Mope oTmuparoniue pacteHus Ju00 pacTBOPSIOTCA,
100 MOETA0TCS KUBOTHBIMU U MPAKTUYECKH HE HAKAIUIMBAIOTCA.

B Boje m B MOpCKMX BOJax OOMTAIOT TOJIBKO HU3IIHWE PACTEHUS, XOTS
BCTpeyaroTcss W 1BeTKoBble (HemHorum Ooisbiie 30 Bugon). IlpencraBurenu
LBETKOBBIX PACTEHUM MPEICTABISAIOT COOOH BTOPUYHBIX BBICEJIEHIEB C CYIIH B
Mope (BTOPUUYHOBOJHOMOPCKHE), TOJOOHO MOPCKUM MJIEKOMHUTAIOIINM, BTOPUYHO

3aBOEBABIIMM MOPCKYIO cpeny (Tabnuia 2).

Tabmura 1.

IIpoHukHOBeHHME JyUeil cBeTa BriIy0Ob MOpH
(ceBepHas yactb TUxoro oxeana)

\ I'iryOuna, m \ Opranusmbl, HaceJasOIIHE CI0H
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0 — moBepx- | OUTOIUTAHKTOH, TUIABAIOIINE BOJOPOCIH (Capracchl), «IHCTHS»
HOCTb MOpsI | BOJIOPOCIICH, TPHUKPEIJIEHHBIE K JOHHOW TOBEPXHOCTH, YaCTH
BOJIHBIX PACTCHHIA, JIS)KAIUE WIM HECKOJBKO TPUITOTHUMAIOIIINECS
HaJ BOJIOM.
200 [Ipenen pacTUTEILHOM )KU3HHU B OKEaHE Tonbko
1000 @doromnactuHka 4yepHeer uepe3 80  MUHYT | )KMBOTHBIE, B
DKCIIO3HITIH TOM YHCIIE U
1700 doTOoMmIaCTUHKa HE TEMHEET Ja)xe Iocie JBYyX | MHKpoopra-
9JaCOB DKCIO3UITAN HU3MBI
4200 ITonnast TeMHOTa
Mopckoe
JTHO
Tabnuna 2.

BCTpe‘laeMOCTL Pa3HbIX KJIaCCOB paCTeHl/Iﬁ B MOp€, ITIPECHBIX BOolax

U B BO3AYIIHOI cpene (Bcero 33 kiacca)

KuByT TOIBKO B
Mope

KuByT 1 B Mope,
U B IIPECHON BoJe

KuByT TOJIBKO B
NPECHOU BOJe

KuMByT TOJIBKO B
BO3JYIIHOHM cpee

5 (15 %)

10 (30 %)

3 (9 %)

15 (46 %)

B Hacrosiee BpeMs BOAOPOCIM HACENSIIOT HEOOO03pUMBIE BOIHBIC
MPOCTPAHCTBA OKEAHOB M MOpeH, pek u 03€p. Bomopocnu — apeBHenine
MPEACTABUTENN KUBOTO, BOSHUKIIM COTHH MUJUIMOHOB JIET TOMY Ha3ajl. braromaps
MOCTOSHCTBY YCJOBHUM >XM3HM B BOJHOW CpeAe, B KOTOPOM OHU BO3HHUKIU U
MEPEKUIU 1IEJIbI€ TE€OJIOTUYECKHE 3MOXU, OHM COXPAHWINCh 0 HaIllMX JTHEH B
dbopmax, Malio OTIIMYAIOIIUXCS OT MepBOHaYaIbHBIX. OCHOBHOM cpefioil oOuTaHus
BOJIOpOCIIEH SIBIISIETCSI BOJIa, OHM BCTPEYAIOTCSI U B MPECHOBOJHBIX, U B MOPCKUX
BojoéMax ((UTOIIIAHKTOH, (PUTOHEHCTOH, (PUTOOEHTOC), OJJHAKO MHOTHE BHJIbI
MPUCIIOCOOMINCH K JKM3HU Ha CYIIIE€, B YCIOBHUSAX MOCTOSHHOTO WJIM BPEMEHHOIO
YBIQXHEHHS, CpPEU HHUX pa3IUM4aroT Ha3zeMHbie (a’po(PUTOH) M TTOYBEHHBIC
Bogopociu (purodnadon). EcTe BUABI, amanTUpOBABIIMECS K SKCTPEMaTbHBIM
YCIIOBUSIM BHEIIHEW Cpebl; BOAOPOCIM TOPSIYUX HCTOYHUKOB (TEPMOQHUTOH),

cHera u Jpja (Kpuo(UuToH), CONEHBIX 03P, TAe KOHIIEHTpalus cojieit jocturaet 30
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% (ramoduToH), W W3BECTKOBOro cyOcTpaTa (kambiedunsl). Bomopocnn dacto
BCTYNAIOT B CUMOHO3 C PACTEHUSIMU, )KUBOTHBIMU, HACEKOMBIMHU.

B pacrnipocTpanenuu pacteHuit B Mope (1a U B JIFOOOM BOJHOM cpelie), Mo
CPAaBHEHHUIO C CYIIEH, MUMEIOTCS XapakTepHble OCOOEHHOCTH. PacTeHus nparoT
KapTUHY Oo0jiee PaBHOMEPHOIO TOPHU3OHTAILHOIO pacIpe/elieHus, HEXeTu Ha
Cyllle, YTO CBSI3aHO C HEPABHOMEPHOCTBIO pACIpPENECICHUS B BOJE CBETa M
pPacTBOPEHHBIX MMHEPAIBHBIX COJIeH, OTCYTCTBHEM (hakTopa HEAOCTATOYHOU
BJIQKHOCTH, MEHBIIEH aMIUIUTYAOW KOJIeOaHUs TeMmIepaTyp U OTCYTCTBUEM
OTpULATEIBHBIX Temueparyp. Mopckue pacTeHus (M BOJOPOCIH B TOM YHCIIE)
pacnpeneneHsl  0ojee pPaBHOMEPHO, YE€M >KMBOTHBIE, TaK KaK HEO0OXOIHUMbIE
IIUTATENbHBIE PECYPCHI: YIJIIEKUCIBIM I'a3, CBET U MUHEPAJIbHBIE BEILIECTBA — TAKKE
pacnpeneneHbl paBHOMEpPHEE, 4YeM IHUTATENbHbIE BEUIECTBA JMJIA >KUBOTHBIX.
PacTenus cnabee )KUBOTHBIX pearupyroT Ha U3MEHEHUS TEMIIEpaTyphbl

C HepaBHOMEPHOCTBIO INPOHUKHOBEHHMs JIydyel pPa3HOM JJIMHBI BOJHBI B
TOJIIY BOJBI CBA3aHO SIBJICHWE BEPTUKAJIbHOM 30HAJBHOCTH W MpeoOIiaaromen
OKpPAacKW >KMBOTHBIX M pacTeHuil. JKHWBOTHbIE YacTO OBIBAIOT OKpAIICHHI B
JOTIOJTHUTENbHBIA 1BET K TOM YacTH CIEKTpa, KOTOpas MPOHHMKAET Ha JAHHYIO
r1yOuHy, B pe3yJbTaTe Yero MpUOOPETaIOT 3allUTHYI0 OKpacKy, KaxyTcs
He3aMeTHbIMU. B BepxHMX TOpPU30HTAX >KMBOTHBIE yYalle Bcero OypoBaTo-
3eJICHOBATOI0 LIBETa, IIy0Xe — KpacHble, Ha OOJbLION TiyOuHE — 4Y€pHbIE WU
JUIUTMEHTUPOBaHbl (JIMIIEHBI OKpacku). Bopopocianm Takke MEHSIOT IBET C
rIyOMHOM — ¢ 3e1€HOM Ha Oypylo, 3aTeM Ha KPAacHYI0. Y pacTEeHUM OKpacka Urpaer
B JAHHOM CJy4yae HE 3alllUTHYIO POJib, a MPUCHOCOOMTEIbHYIO K HAWIyYIlIEeMYy

WCITIOJIb30BAHUIO COOTBETCTBYIOIINX Jyuel CrieKTpa /it poTocuHTe3a (Tadnuimas).

Cxema eepmuKkanvno2o pacnpeoenenus 0OHHOU PACHMUMEebHOCHU

“TIpUJIMB
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0 12,3
16 4,5,6

20 7-8,9,10

OTJIUB

40 11

1 — smmepomopgpui; 2 — knoooghopa, 3 — ¢ykyce; 4 — Pelvetia; 5 — Carallia;
6 — @uanocnaduxc, 7.— namunapus caxapuas, 8 — namunapus naivuamas, 9 —
Alaria (kpacuwie); 10 — Agarum (xkpacuvlie u nypnypogvle azcaposvie); 11 —
Heopeyumuc; 12 — makpoyumuc; 13 — baepanxu.

Tabawna 3

IIpoHukHOBeHMe JIy4eil cBeTa Briry0b Mops
(ceBepHasi yactb TUX0ro oxkeana)

I'myouna, m YacTu cnnexkTpa U JJIMHA BOJIHBI
JKénmotii, 6000 A 3enénviii, 5300 A Tonyoou, 4800 A
0 100 100 100
5 18 35 26
10 1,8 16 7,8
15 0,53 7,6 3,9
20 0,27 5,7 2,3
30 0,012 0,12 0,082
B mpomecce  ¢uioreHeza - OpraHu3Mbl  OBOJIOIMOHUPOBAIUA  OT

OJHOKJICTOYHBIX MW KOJIOHHAJBHBIX K MOIIHBIM,

TUTaHTaM,

JOCTHUI'aIOIIINM

HCCKOJIbBKHUX

JCCATKOB

METpOB

CJIOXKHO OpraHU30BAHHBIM

JIJIUHBL. Y

BBICOKOOPTaHM30BaHHBIX IPEACTABUTENCH HAONIONAeTCsl Hayalo HEKOTOpOi
BHYTpeHHel auddepeHunanuu Tena Ha «TKaHW» (HACTOALIMX TKaHe y
BOJIOPOCJIEN HET): MOKPOBHYIO, aCCHMWISILIMOHHYIO, 3alacarollyto, TPOBOIAILYIO,
MexaHudeckyro. Takum oOpazoM, y BOJOpOCied HMeeTcs JBa KOHTPACTHBIX
NoJiroca  opranm3anuu. Ha omgHOM  oHHU

npeaACTaBJICHbl TMPHUMHUTHBHBIMHU
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OJTHOKJIETOYHBIMH ¥ KOJOHHAJIBHBIMU (GopMamMu M OJU3KH K MPOCTEHIINM
KUBOTHBIM (XJIOpEJJIa), Ha JAPYTOM — MHOTOKJIETOYHBIMH, MHOT/Ia TUTAaHTCKUMHU
dbopmamu (mamuHapus) ¢ AUbGEepeHITMPOBAHHBIM TEJIOM (TaJIOM, WU CJIOCBUILIE),
KOTOpO€ KaK ObI UMUTHUPYET OpraHbl PACTEHUH.

CoBpeMeHHass Hayka [MpeArojaraeT IPOUCXOXKJIECHUE BOJOPOCIEH OT
XKryrukoBeix — Flagellatae — oHOKIIETOYHBIX OpPraHM3MOB, KUBYIIUX B BOJC H
CHAaOXEHHBIX OJHMM WIM JABYMs KryTukamu (opranbl aBwxeHus). Cpenu
MPEAICTaBUTENICH KT'YTUKOBBIX BCTpPEYAIOTCS XJIOPOMUIIOHOCHBIE (aBTOTpO(dHbIE
OpraHU3MBbl), KOTOPBIE CTOAT ONHM3KO K pacTeHUsSM, JIpyrue (OeCIBETHBIC) CTOST
OJIMKE K KUBOTHBIM.

Bonopocnu otHocsTesa k 10 oTaenam u3 1ByX HapCTB:

1) Cunesenéunie — Cyanophyta;

2) Kpacusie (barpsuku) — Rhodophyta;

3) [upodurossie (Aunodurossie) — Pyrrophyta (Dinophyta);

4) 3onotucteie — Chrysophyta;

5) lnatomossie - Bacillariophyta (Diatomea);

6) XKénrozenénnie — Xanthophyta;

7) Bypsie — Phaeophyta;

8) DerieHoBbie — Euglenophyta;

9) 3enénrie — Chlorophyta;

10) Xapossie — Charophyta.

[lepBbIii OTHEN OTHOCUTCS K LAapcTBY IIpokapuoT, ocTrambHble — K LAPCTBY
DYKapHoT.

Bonopociu ycTpoeHbl mOpolle, 4YeM pAacTEHUsl, BMECTO JIMCTHEB Yy HHX
BBIPOCTBI, HAaNOMHHAIOMIKE (OpMON JHCThs. BMecTo KopHell — puzouibl —
BBIPOCTBI, C TTOMOIIBI0O KOTOPBIX OHU MHPHUKPEIUISIOTCA K JHY WM KOpHSM. Bcee
BOJZIOPOCIIA COZIEpKAT XJIOPOPWILT W THUTAIOTCS aBTOTPO(GHO, HO HEPEIKO HX
OKpacKa 3aMacKMpOBaHa JIPyrMMU NMUrMeHTaMu. Teno Bojopociei, Kak U Ipyrux
HUBIIUX PACTCHHUH, IMEHYIOT TaJLIOMOM, TIOCKOJIbKY OHO He TudQepeHInpoBaHO

Ha HaCTOAIMEC OpraHbl W TKaHH. BereratuBHbIC KJIETKM TajlJIoOMa CHapy»xKu
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ITOKPBITHI TBEPAOU CTEHKOM, COCTOSIEN M3 LEJUII0I03bl U MEKTUHOBBIX BELIECTB.
Hepenako HapyXHasi MOBEPXHOCTh KJIETOYHOM CTEHKM OJETa CIH3BI0 WIIHU
MHKPYCTHpPOBaHA KpeMHe3EMOM. L[{UToriasma 3anoHIEeT BCIO OJIOCTh KIETKU WA
pacnoyio)keHa NOCTeHHO. OJIHa KpyIlHas WIH HECKOJbKO MEJKHX BaKyoJen
3a0JIHEHBI KJIIETOYHBIM COKOM. B KJI€TKe HaXOAUTCSA OJHO WM HECKOJIBKO SIAEP U
xpoMatodopbl (IJIaCTHABI), COAEpX AIIMe MUTMEHThI, KOTOophle 10 (opme
pa3HooOpa3Hbl (IJIACTUHYATHIC, CIUPAJIbHBIC, 3€PHUCTHIC, JIEHTOYHbIC U T.1.). B
xpoMaTtodopax y HEKOTOPBIX W3 HHUX PAaCHOJIOKEHbl OETKOBbIE Teblla —
MAPEHOUIbI, BOKPYT KOTOPBIX OTKJIAJBIBAIOTCS 3alacHble MUTATEIbHBIC BEIIECTBA
B BHJIE€ Kpaxmajia Wik OJIM3KOro K Hemy yrieBoga. Kpome kpaxmaia, B KauecTBe
3aMacHbIX BEIIECTB MOXXET 00pa3oBaThcsi Macio. ¥ CuHe3eJIEHbIX BOAOPOCIei
HeT 0(pOPMJICHHOIO siAPA (MPOKAPHUOTHI), KAK U XPOMATO(OPOB, U O0OBIYHBIX
JJIA APYTUX BaKyOJIeH.

300J10TH BBIJIENSIOT 65 KJ1acCOB YKMBOTHBIX, 00beIMHEHHBIX B 11 THmoB. Bee
11 TUNOB >KMBOTHBIX — KOPEHHBIE OOMTATENIM MOPS, TaKXKe€ KaK M BCE HU3IIUE
TPYNIBI XOPAOBBIX (000JIOYHUKOB, MOJTYXOPJOBBIX U OeCUepEenHbIX JaHIIETHUKOB).
TonbKo yeThIpe Kilacca MO3BOHOYHBIX PAa3BUIIUCH BHE CBOEH MPapOAUHBI — MODS,
cpeny OECrO3BOHOYHBIX B TAKOM K€ MOJOKEHUHM HAXOMSTCS HACEKOMBIE U MOYTH
Bce naykoobpasusie. Umeercs 8 kiaccoB (13 %) sxuBotHbix u 18 (55 %) pactenuii
YyKJIBIX MOPCKOH BOJE.

HeonuHakoBa BCTpEYaeMOCTh TE€X WJIM WHBIX TPYII >KUBOTHBIX B MOPE,
MIPECHOM BOJIE U B BO3AYIIHOMU cpefe (Tabnuiia 4).

Ha nHe o0uTaloT OJHOKJIETOYHBbIE OpraHu3Mbl — popamuHudepsl (B
OCHOBHOM B MOp€, pEIKO B TMpecHOW Boje), uH(Py30opuu (B OCHOBHOM
MIPECHOBOJIHBIE O0UTaTeNn), TYOKH (B MOpe U IpecHoi Boje). Husiue u Beiciime
YEpBU — OOUTAIOT MPEUMYIIECTBEHHO Ha JIHE BOJOEMOB, KHIIIEYHOTIOJIOCTHBIC (Ha
JTHE — TIOJIMIIBI, B TOJIIE BOABI — Meny3bl, CUPOHOPOPHI KTEHO(OPHI), MITAHKH,
YJICHUCTOHOTHUE, MOJUIIOCKH, TOJIOBOHOTHE, WIJIOKOXXKHE, XOpAOBbIE M3 Kiacca
acIUANi, JAHIICTHUKWA, HEKOTOphle pbIOB. B  TodIme BOABI BCTPEYAOTCS

MNPAaKTHYCCKN BCC BBINICHA3BAHHLIC IIPCACTABUTCIIN XHBOTHOTO MHpA, K HHM
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N00aBISAIOTCS MHOTOYHCIEHHBIE BUABI pbrIO000pa3Hbix (Oomee 16000 BuIOB),
am(puOun (KUBYT TOJIBKO B MPECHOM BOJIE), PENITHIINHU (3MEH, YePEIIaxu), ITHITHI U
MJICKOTUTAIOIIHE.
Tabmuua 4
BceTrpedyaemocTh pa3HbIX KJIACCOB *KUBOTHBIX B MOP€, IPECHBIX BOIAX

U B BO31YIIHOM cpefe (Bcero 63 kiacca)

Mecto obuTanus Bcero kimaccos
B ocHOBHOM >XHBYT B MOpe 7
JKuByT TONBKO B MOpE 31
JKuByT B IpecHO 1 MOPCKOM BOJE 14

B ocHoBHOM JKUBYT TOJIBKO B HpGCHOﬁ BOAC

B 0OCHOBHOM >XMBYT B BO3AYIIIHOU CpeAe

JKMBYT TOJBKO B BO3YIIHOM Cpelie

W W W N

JKuByT BO Bcex TpEX cpenax

MPABUJIA MEXJIYHAPOJHOH HOMEHKJIATYPbI
IMPU OIMTUCAHUU TAKCOHOB
Cucremarnka — BaKHEHIIass OTpaciib OMOJIOTUHU, 0€3 KOTOPOH HEMBICIUMO

pa3BUTHE TEOPETHUECKON M AKCIIEPUMEHTaIbHOM Ouosnoruu. [IpusuiernpoBanHoe
MOJIOKEHUE CUCTEMATUKH OOBSICHAETCS CTOAIIMMU Tepe]] Hel 0COOBIMU 3a/1adyaMH,
OT PEeIIECHUs] KOTOPHIX 3aBUCUT CaMO CYIIECTBOBAHUE OMOJIOIMYECKOTO 3HAHUSI.
IlepBasgd U3 HUX— ONMMCAHUE BUJIOB >KUBOTHBIX U PACTCHUM, HACEJSIOIIUX
Hallly TUIAHETY, Paclpe/ieICHue UX B POJCTBEHHBIE TPYMIIBI: POJbI, CEMENCTBA U
nanee. Bropas — pacnpeneiieHue pPOACTBEHHBIX TPYII >KUBBIX OPraHU3MOB B
TaKOM TOPSAKE, B TAKOW CHCTEME, KOTopasi Obl OTpakajia UCTOPUIO Pa3BUTHUS MUPA
JKUBOTO, JJIMBIIYIOCSI COTHU MWJUIMOHOB U MUJLIHApAbI JieT. Takum oOpasom,
BBICIIIAS. M KOHEYHAs LEJIb CHCTEMATUKHU — IPUBECTHU B ONPEACIEHHBIN NOPSAOK, B

JErKy0 JUisi 0003pEHUs] U CPaBHHMYIO Ha BCEX YPOBHSIX M BO BCEX 3BEHBAX
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CHCTEMY, KOTOpasi OXBaThIBajia Obl HE TOJBKO HBIHE KHUBYIIUE , HO U UCKOIAaeMbIe
BUJIbI )KUBOTHBIX U PACTCHUIA.

Ha coBpeMeHHOM 3Tane pa3BUTHs OMOJIOTMYECKON HAYKH OCOOEHHO BayKHO
IPEICTaBUTh PEANbHBIM XOJ HBOJIOUWUA KOHKPETHBIX TPYII OPraHU3MOB,
YCTaHOBUTB XOJ UCTOPUYECKOIO PA3BUTHUS TaHHOM I'pYMIbl, BBISCHUTh YaCTHBIE U
o0111e 3aKOHOMEPHOCTH Pa3BUTHSL, €TI0 JBUKYLIUE CUJIBI U TEMIBl. DTO IO3BOJIUT
POTHO3UPOBATh JANBHEHIINNA XOJl SBONIOIMHM W, BO3MOXHO, BIHUSATH Ha HETO,
yOBICTpSAE WM 3aMeIJisAs METOJaMHU CEJIEKIUMOHHO-TeHEeTHYecKol mpakTuku. C
Jpyroi CTOPOHBI, CUCTEMaTHKa MpHU3BaHA OICHUTHh CTENEHb 000COOJEHHOCTU U
TaKCOHOMHUYECKYIO IIEHHOCTh OTJEIBHOCTE — KOMIIOHEHTOB BH/Ia, POAa U T.JI.

OcHOBHasl TPYAHOCTh B pabOTE CHUCTEMATHKOB OMNPEIENSAECTCS OTPOMHBIM,
HEUCUEPHaeMbIM U TOCTOSHHO MOMOJHSIOUIMMCS pa3HOOOpa3ueM MHupa >KHUBOTO,
KaXXJ0ro MPEeACTaBUTENS] KOTOPOTO MPUXOAUTCS M3ydaTb U CUCTEMATHU3UPOBATh.
370 pazHooOpa3ue CBSA3aHO, B IIEPBYIO OUEPEb, C PA3HOOOPA3HEM YCIOBUN KUZHU
— MECTOOOUTaHMI{, BO-BTOPBIX, B PE3yJbTaTe CEICKIMOHHO-TEHETUIECKONH pabOThI
CO3/1al0TCS HOBBIE BUJIbl PACTEHUM, )KUBOTHBIX M1 MUKPOOPTIaHU3MOB.

B kauecTBE OCHOBHOT'O TaKCOHA — MEPBI OPTaHHUYECKON MPUPOABI — MPHHST
BUJ. YUYEHHE O BHJIE€ UMEET OIPOMHYIO, MHOTOJIETHIOIO MCTOPHIO, HACHIIICHHYIO
ocTtpoil 00pb0OOIl MPOTUBOPEUUBBIX B3MIANOB. JlUCKyccHs O pealibHOCTH BUIA
uMesa Bcerja o0meOnoIornyeckoe 3HaueHne U He Obljla MPeIMEeTOM HWHTEPECOB
TOJIbKO CHUCTEMAaTHKOB, OTpaxkasi OOprOy IyX MHUpPOBO33pEHHUH, BYX KOHIIETLUN
pa3BUTHSA TIPUPO/IBI: MaTepUaTUCTHIECKOMN u KpearmoHUCTHIECKON
(MaeanMCTUYECKON).

K.A. TumupsizeB omnpeaensieT CyIIHOCTh BHAA CIEAYIOIMHUM 00pa3oMm:
«CI10BO BHJI B MPUMEHEHUH K OpraHM3MaM MMEET, OYEBHUIHO, BA 3HAYCHUS, U OT
HESICHOTO  Pa3lUyusl JIBOMCTBEHHOCTHM OSTOM TOYKM 3pEHHUS MPOUCXOIAT
OECKOHEUYHbIE HEAOpPa3yMEHMsT M pasHorjacus Y4EéHbIx». TakuMm o0pazowm,
cormacHo K.A. TumupsizeBy BUJ HMEET ABOWCTBEHHYIO NPUPOLY M JTOJIKCH
paccMaTpuBaThCS B JIBYX aCHEKTaX: B ACHEKTE JIOTUYECKOT0, YUCTO (POPMATHHOTO

IIOHATUA KakK COBOKYITHOCTDb TOXIACCTBCHHBIX ocobeit u B ACIICKTC
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OMOJIOTUYECKOTO, ECTECTBEHHOMCTOPUYECKOTO TOHSATHS Kak OCHOBHas (dopma
MIPOSIBJICHHSI XOJ1a ABOJIFOITMOHHOTO TIPOIlecca M CYIECTBOBAHMS CaMOW JKH3HHU.
buonornueckuii BUI MPEACTABICH MHOKECTBOM 0COOCH ¥ TOIMYJIALNNA, KAKUM-TO
o0pa3oM pa3nuyarImxcs MexXay coooi. [loaTomy Omomornyeckuii BUII, C OHOM
CTOPOHBI, TIPEJCTABIIACT COOOW OTAECTHPHOCTH M B 3TOM CMBICIE IEIBHOCTH, C
JPYTOM CTOPOHBI — KOMILJIEKC Pa3IMyaromuXcsi UHANBUAYYMOB U momyisiuil. C
OJTHOM CTOPOHBI, BUJ — MUCKpETHass 000COOJEHHAs OTIpaHWYCHHAs CIWHHIIA, C
Ipyrol — XapakTepU3yeTcsi OTHOCUTEIbHBIMU (ITOJBKHBIMH) TpaHHUIIAMH.
buonornyecknii BUI Kak OTAEIBLHOCTh, 000COOJIEHHAs B SKOHOMUU TPHUPOJIHI,
OTHOCHUTEJIHHO TTOCTOSTHHA ¥ OJTHOBPEMEHHO IMPEACTABISIET COOOM ATaIl Pa3BUTHS.

dopMaIbHO-IOTUYECKOE TPEJICTaBlIieHHe O BHJIe OoJee MpocToe, 4YeM
CCTECTBEHHOMCTOPHUYECKOE.  bHomormdyeckoe ®  CIOXHOE  pa3HooOpaswme
OTJIEJILHOCTEW MPUPOJBI OPTaHU3YETCS B JIETKO O0003pUMYIO CHUCTEMY Ha OCHOBE
3aKOHOB 3JIeMeHTapHON JOTUKU. CyTh (OpMalbHO-JIOTHYECKON Kiaccuukanuu
COCTOMT B TOM, YTO BCE MHOT0OOpa3ve >KUBOTO OTPAXKAETCSA KaK OTBJICUCHHBIC
oOpa3bl OCHOBHBIX JKM3HEHHBIX (OpM: JiepeBa, KyCTapHUKa, IKUBOTHOTO,
36MHOBOJHOTO H T.O. B 3TOM cilydae MOXXHO YK€ TOBOPHTh O KaKOH-TO
Kiaccudukaimu, mo KpaitHel Mepe, €€ sJeMeHTax, Kak 00 OJHOM W3 BapHUaHTOB
dhopMaTbHO-JIOTHIECKON KITaCcCU(DUKAIIUH.

dopMaTbHO-TIOTHYECKOE  TPEACTABICHHWE O  BHIE  Bcerga  OyaeT
aOCTpaKkTHBIM, KaK aOCTPAaKTHO TMOHSATHE O JIOMIATU WU T€OMETPUYECKOM TeJe.
OOmiee mpenacTaBieHHe O JIOMIATW JAIOT 300JI0TH, OHO CKJIAIBIBACTCS B HAIEM
MIPEICTABJIICHUHA KaK a0CTPAaKTHOE, TaK KaK HE BKIIIOYAET ONMUCAHWUE KOHKPETHOM
jomaau: e€ MacTh, BO3pacT, IKCTepbep U T.A. BC€ 3TO CBsA3aHO C dJeMEHTapHO-
JIOTUYECKAM METOJOM KaK Ha4YaJIbHBIM METOJIOM B TIPOIIECCe TO3HAHUS, MPUIEM
MO3HABATENIbHBIE BO3MOKHOCTH 3TOTO METOJIa OTPAHUYCHBI.

Y. JapBuH moaxoauT K mpobiieMe BUa, OCHOBBIBASICh HE HA aOCTPAKTHBIX
(hOpMaITbHO-JIOTHYECKUX OTIACIBHOCTSX, a Ha IPUPOJTHO-UCTOPUUSCKHX, TTpEIIaras

Hay4HO-(GUI0CcO(CKOE Ompe/eeHne, Ha MEePBhIN B3I Kaxylleecs HECKOIbKO
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CyObeKTUBHBIM: «Bua ecTh HEe YTO MHOE, KaK Pe3KO BBIPAKEHHAs U MOCTOSTHHAS
Pa3HOBUIHOCTbY.

Takum o0pa3oM, ciegyeT pas3inyaTh JBa NPUHUUIHAIBHBIX MOAXOAa K
npobiieMe BUa.

[Tpu popmanbHO-IOTUYECKOM MOAXOAE ONpPENETICHUE BUAA NPOCTOE: BUJ —
COBOKYIIHOCTb  TOXKIECTBEHHBIX  OCOO€H, MpakTUYECKHM  HEpa3INuUMBIX.
Pa3ymeercs, TOXKIECTBO 3/1€Ch CIEAYET MOHUMATh KaK YCIOBHOE U OTHOCUTEIBHOE.
Takoe omnpezenenne NOAXOAUT AJisi OOIIEH OpUEHTAIMM B €CTECTBEHHOM MPUPOJE
U B IIPAKTUYECKOI paboTe celeKnoHepa, O0TaHMKa, 300J10Tr4a.

OnpeneneHue BuAa KaK €CTECTBEHHOMCTOPUYECKOTO SIBICHHUS IMPUPOJIBI
IpEeJCTaBIsIeT ropa3ao 0oibiire TPyAHOCTH. CyIIeCTBYIOT AE€CATKH ONPEeICHUN
BHUJIda, HO HHM OJHO HE MOXET OBITh MPU3HAHO HCYEPHBIBAOIIUM U
obmenpuzHadHbIM. OHO U3 Haubosee u3BecTHhIX MpuHaIekuT B.JI. KomapoBy
(1949): «Bua ectb COBOKYNMHOCTh IMOKOJIEHUH, MPOUCXOIAIIUX OT OOLIETo MpeiKa
U TI0J] BIIUSIHUEM Cpelibl U OOPBHOBI 3a CYyHIECTBOBaHWE 000COOIEHHBIX OTOOPOM OT
OCTaJbHOI'O MHpPA JKUBBIX CYHIECTB, BMECTE C TEM BUJ €CTh ONPECIIEHHBIN Tall B
IpoLIecCE€ 3BOJIOLMM». B OoTiMuYMe OT TaKCOHOB 0OJiee BBICOKOTO pPaHra BHJIbI
XapaKTEepU3yIOTCsl OOIMIHOCTHIO CTPOEHUSI OPTaHOB U CYIIECTBOBAHHUEM B MPHUPOJIE
BHE 3aBUCHUMOCTH OT HAILEro CO3HAHUS U JESTENIbHOCTH CHUCTEMAaTUKOB. Takum
o0pa3oM, BHJl — OCHOBHAsl €AMHUIIA U3MEPEHHUS (TAKCOH) B MUPE KUBOU MPUPOJIBI.
Bun — oObekTuBHBIM (akT NpUpoAbl, TOTAA Kak Jpyrue TakCOHbI (pOibl,
CEeMENCTBa U T.J.) — PE3yJIbTaT JEATEIbHOCTH CHUCTEMAaTHKOB MO CO3JAHMIO WM
YHOPSAJOYECHHUIO OOIIEH CUCTEMBl HA OCHOBE OLICHKM W CONOJYMHEHHUS MPU3HAKOB
UX TaKCcaluu U CyOOpAHHALIUY.

Hepapxuueckan cucmema Knaccuukayuu
TakcoHBI OpPraHM4EeCcKON MPUPOIbI (B MOPSIKE COMOTINHEHNS )

Cucmemamuxa pacmenuu.

Buo (species) — cosokynHocmb modicOecmeeHHblx 6
OCHOBHOM OUACHOCMUYECKUX NPUSHAKOE 0CODELL.

Poo (genus) — cosoxkynnocms O1U3KOPOOCHMBEEHHBIX BUOOS.
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CewmeiictBo (familia) — coBokymHOCTE OIM3KOPOACTBEHHBIX POJIOB.

[MTopsimok (0rdo) — COBOKYITHOCTh OJIM3KUX CEMEHCTB.

Knacc (classis) — 00beauHsIeT CX0HbIC TTOPAIKH.

Otnen (divisio) — BKkIIIOYaeT CXOHbIE KIACCHI.

[lapcTtBo (regnum) — BKJIFOYAET OTACNBI 1O TMPHHIHUIY CXOJCTBA CTPOCHHUS H

BBITIOJIHAEMBIX (DYHKIIMI OOJIBIINX TPYII OPraHU3MOB, UMEET MOJUDETUTHIECKOE

IMPOUCXOKICHHC.

Bce pacTCHuA TOAPAa3ACIAI0OT HAa HU3IMIKMC W BbICHIHC. Huzmme wnmeror

INPUMHUTHUBHOC CTPOCHHUC, HX TCJIO HC PACYWICHCHO Ha COCTAaBHBIC YaCTU H

MpCACTAaBJICHO CJIOCBHUIIIAMU.

K Hu31mum PACTCHUAM OTHOCHATCH:

- OakTepuu;
- BOJOPOCIIH;
- TpUOBL;

- JTUIIAHHUKHA.

Briciime pacTCHUA HMCIOT B KAa4YCCTBC COCTABHBIX KOMIIOHCHTOB KOPCHD,

creOelb U JINCTh.

K BbICIINM PACTCHUAM OTHOCHTCH:

- MX{d (3aHUMAIOT TPOMEXKYTOUHOE TMOJOKEHHWE MEXIy HUBIIUMU H

BBICIIMIMU PACTEHUSIMH);

- MAMIOPOTHUKOOOPA3HBIE;

- TOJIOCEMEHHEIC;

- HOKPBITOCECMCHHBIC.

Tabmuna 5

OcHoBHasi cxeMa COBPEeMEHHOI HOMEHKJIATYPbI

B CUCTEMATHKE ) KUBOTHBIX:

OCHOBHBIE €TUHUIIEI

I[OHOHHI/ITCHBHLIC CAMHUIIBI

Bun (species)

[ToxBu (Subspecies)

Pox (genus)
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Cemeticto (familia) -
Otpsx (ordo) [TomoTpsiz (subordo)
Knacc (classis) IMonxmacc (subclassis)
Tun (phylum) IMoarun (subphylum)
[{apctBoO (regnum) [Toxmapcreo (subregnum)
Haouapcmeo (umnepus) — evicuiaa mMAaAKCOHOMUYECKAA e€OUHUUA

(umnepus Ilpoxkapuomul, umnepus Jykapuomut)
JlonoJIHUTENbHBIE €IUHUIIBI MPUMEHSIOTCS B CUCTEMAaTUKE >KMUBOTHBIX IS

ooJiee TouHOM MU dhepeHIaIud OPraHu3MOB.
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PA3JIEJI || KUIETKA - EAMHULA )KUBOI'O

YYEHMUE O KJIETKE

Knemxa — snemenmapnas sxcueas cucmema u OCHOBHAA CIMPYKMYPHO-
@DYHKYUOHANbHAS eOUHUYA BCEX IHCUBLIX OPSAHUIMOS.

Kietka — ocHOBHasl €IMHUIIA KU3HU, KOTOpasi paboTaeT A MOJAepKaHus
CBOCH CTPYKTYpbl U HYKJIA€TCS B MPUTOKE CBOOOIHOW 3Hepruu. Yepe3 KIETKU
MPOUCXOJUT JIBMXKCHHE BEIECTBA M YHEPTUHU, YTO MOHUMAETCS KaK MOTPEOHOCTh
KMBOTO OpraHu3Ma B MHIIE, BojAE, Bo3ayxe. Ha ypoBHE KIETKM 3TH MOTOKHU
COTJIACOBAHHO B3aMMOJICMCTBYIOT KaK YpE3BbIYAHO CJIOKHAS IEMb XUMUUYECKUX
peakiuii, MpeACTABISIIONMX CO000M KIeTouHbIH oOMeH BemiecTB. Ilporeccs
KUBHEJEATECNIbHOCTY Ha JII0OOM ypOBHE OT KJIETOYHOTO 10 OuochepHOro
BBITIOJIHAIOT OJHY W Ty € (YHKIMIO, a UMEHHO MPEBpAIllalOT MUTATEIbHbIC
BEII[ECTBA, SHEPTHUIO U UHPOPMALIMIO B YBEITUYUBAIOILYIOCS MAacCy KJIETOK, OTXOJIbI
KU3ZHEJEATEIBHOCTU U TEILIO.

Bc€ wmHOrooOpasue KJIETOK MOXXHO TMPEACTaBUTh Kak pa3HooOpasue
IYKAPUOTUYECKUX W TMPOKAPUOTUYECKHX, TIEPBbIE OTJIUYAIOTCA OOJIBIIUM
pazHooOpa3ueM, uyTo 00YCIIOBJIEHO (YHKIIMOHUPOBAHHUEM HX B COCTaBE »KUBOTO
OpraHu3Ma WJIM CaMOCTOSATENIbHBIM CyllecTBOBaHUEM. [IpokaproTHYECKUE KIIETKH

(GaxTepun) yCTPOCHBI MPOCTO.

Pa3znHooOpa3ue 3yKapuoTHYeCKHX KJIETOK

Pacmumenvhole Kiemku:

1, 2 — mapeHXuMHBIC

3 — U3 majIMcagHoON TKaHU

4 — kyeTKa cocyaa

5 — KJIeTKa CUTOBUIHOU TPYOKH
6 — KJIeTKH MEXaHNYeCKON TKaHU
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Knemku mMno2oxkiemounvix 3cueommubix:
1 — afLEeKIIeTKa

8 u 10 — HepBHBIE KICTKH

9 — ocTeoruT (KOCTHAS TKAHb)

11 — xyIeTKa r1aKON MBIIIIIBI

12 — cnepmaTo30u;g

13 — nerkouuT

Ilpocmenwiue

14 — améba

15 — cyBoiika (kiacc nndy3zopuii)
16 — »BryeHa 3enéHas

CTpoeHue :KHBOTHOI U PACTUTEIbHOM KJIETOK

1 — simpo ¢ XpPOMATUHOM U SIAPHITIIKOM
2 — I TOIIa3MaTHIecKass MeMOpaHa

3 — KJIeToYHas CTeHKA

4 — azmonecMma

5 - mepoxoBarasi MUTOIJIa3MaTHIECKasl CETh
6 — rmajKas nUTOIUIa3MaTUYECKast CETh
{ — MUHOILIMTO3HAS BAaKyOJlb

8 — anmmapart ["onbxu

9 — n3ocoma

10 — *upoBbIE BKIIOUCHHUS

11 — neHTpHOIH

12 — muTOXOHIpUS

13 — mompruOGOCOMBI

14 — Bakyosb

15 — xnopormiact

Hpoxapuomuttecxaﬂ Knemka

1 — xneToyHasi CTeHKa

2 — HapyXHas [UTOIIa3MaTU4YecKkas MeMOpaHa
2 3 — CTONKU MeMOpaH

4 — xpomocoma (koubiieBast moJiekyia JJHK)

. 95 —mMme3ocoMa (pe3epB HAPYKHOU
[IUTOTIA3MATUIECKON MEMOpPaHBbI)

6 — Bakyonu

7 — KTYTUKHU

8 — BIIIUMBaHKME HAPYKHOW ITUTOTUIA3MATHICCKOM
MeMOpaHbl

9 - pubocoma

o

il

LT—— uwu»wmm.l‘m..m.‘ T
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CTpoeHne HEKOTOPbLIX OPraHou/i0B 1 KOMIIOHCHTOB KJIETKHU

buonozuueckan memopana

Mo3zauunas Mooeb ouono2UYecKoll
MemopaHvl

1 — Oeaku

2 — CJIOW JIUIMUJIOB, COCTOSIIMH W3 JIBYX
PSI0B MOJIEKYJT

Annapam I'onvoscu

Cmpoenue annapama I o16001cu
1 — my3bIpbKHU
2 - IUCTEPHBI

Mumoxonopus
Cmpoenue mumoxonopuu

1 — HapyxHast MemMOpaHa;

2 - BHYTPEHHsISI MEMOpaHa,

3 — pubocoma,

4 — xonprieBas moiekyna JJHK,
5 - TpaHyJa-BKIIOYEHUE

OOMeH BelIeCTB W MOpeBpalleHue HHepruu B KieTke. [lmactuueckuii u
JHepreTHYecKuii 0OMeH (LUK KpeOca u OalaHC YHEPTUH B KIICTKE)
Mexanusm yuxkna Kpeoca.
a—T10/ITOTOBUTENBHBIN 3Tal;
0—TIKOIN3
6 — ITUKJI TPUKApOOHOBBIX KUCIIOT;

2 — AbIXaTCJIbHAaA LICIIb
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Modgekyast JJHK U PHK

Cmpoenue nykneomuoa

A0THCTOE
OCHOBAHHE

anenny,
W TYBHWH, Jil
— CIOKCH-
HH UNTOIHN puboia ®ochopHan
HIH THMHH KHCAOTA

Mampuya Hobas wens  Yaactok Momekynsl JJHK ¢

KOMIUICMCHTAPHBIM COCAN-

HCHHUCM HYKIICOTHOAOB pPa3-

HBIX IIeNen

Cmpoenue u cmpykmypa monexkyaot /IHK

° 1ffl o Qs a - CTPYKTypa MOHOHYKJICOTH/IA;
H H H
N7 |
o | 1 f i _ o
R R 0 oOpa3oBaHHE TMOJMMEPHON IIENHU
OH % h =P—0-—C: g SHAH
" N JIHK 13 MOHOHYKJIEOTHUIOB;

hH H

o=f-o-cu._, cuwwe § - OOPA30BAHME BOJOPOAHBIX CBS3EH

OH HoOH

3}

H

I MEXIY OCHOBAHUAMM  IapajllelIbHBIX
0=P—0—---
o nenei JTHK;

2 — CIpyKTypa  JIBYXLEHNOYEYHOU

JORRP° 0- CTPYKTypa CHUMPAILHOH MOJIEKYJbI

- nyxnenoveunon JJHK

—I_[E I—

Cunmes (pennuxayusn) monexynvt JJHK
cmapas yeno

N
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HoOeble yenu

cmapole yenu

Cmpykmypa 6enxa

Yposnu cmpyxkmypnoit opzanu3sa-

uuu Oenka u opmuposanue eco

cmpyKkmyp

mar
CrnMpasu

cMeleHHe _l (3,6 ocrarxa)

spomvocn 1,54 X@ ____________

Ha 00TaToK |

a- o.— cmpykmypa,

0 — B — cmpykmypa;

6-MPEeMUYHOU,

BHUL COOKY

R-rpymmst c-uemeepmudHou
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Ilepeoaua ungpopmayuu om /[HK k pubocomam

3*

yumonaama
pubocoma
CUHME3UPOCAHHAA MOIeKYla benKa

buocunmes 6enka na pubocomax

Hanpaenenue 08UICEHUA
KO/IOHbI Mmanaa cyoveounuua ubocomul

>
5%- xoney — AVT-I[AT-AVT-AYVI[-TAA YI[V-IIVT-YYT-YTI[-ITY — 3*-koney

oonvuan cyoveounuya

Mem-ape-mem-une-acn-cep /

pacmyuiana nOIUNEnmuoHana yens obpazoeanue nenmuoHoul yenu
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Cunme3 nonunenmuoHoll yenu

YUYACTKH mpancnopmnuoit PHK

A, b, B, I' — y4acTKi KOMILUIEMEHTapHOTO
COCAMHEHUS] BHYTPU OJIHOM IIETIOYKH
PHK;

JI — y4acTOK (aKTUBHBIN IIEHTP) COEJIUHE-

HHUSI C aMMHOKHCJIOTOM;
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E — y4acTOK KOMIIJIEMEHTAPHOIO COEIM-HEHUS C MOJIEKYJIOW MAaTPUYHOU —

PHK (undopmaiinonHoir).

Cmpyxkmypa mpancnopmuou PHK

a 6
YHacToOK _______..-’(
CBA3LIBAHMA

AMHHOKHCAOTEL

a — o0Opa3oBaHHUE BOIOPOJI-

S

HBIX CBSI3€M MEXAY Yy4acT-

AKNEenTOpEAA 5 e aknenTopaan
meTId T

KaMu MoJiekyisl m — PHK;

P A 06 — o00bEéMHas CTpyKTypa
r c’n/f LY

mpancnopmnoi PHK.

nerns,
cojepxaman
AHTHKOLOH

AHTHKOIOH

Cmpykmypa aunuoa
a — CTPYKTypa JINIH]IA;

0 nonsapHas
0=P—OH 2071064 < .

| |
CHp CHp HenoaApHble
CHz CHa Xe0Ccmbl <

CHz CHz j

0 — CTpyKTypa JUIIMIHOIO MOHOCIOS; L
CTPYKTYypa JIUIUIHOTO OUCIION T-T-I-soma - _-_

—_ - - =
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JHEPTETUKA KJIETKH

Moanexyna adeaunmpugocghama.

OHeprus, MOJy4eHHAs: OT BHEIIHETO UCTOYHU-
Ka, 3alacaeTcsi B BHJE BBICOKOIHEpPreTHYEC-
KHX CBsized Mexny (ochaTHBIMU TpyIIIAMHU.

AT® nerko otna€t cBou ¢ochaTHbIC TPYIIIBI

BOJAE WM JPYrdM MOJIEKyJaMm, [O3TOMY
ABIIIETCS HEOOXOJUMBIM M HE3aMEHHMbBIM [OCPEIHUKOM JJIsi IEepeHoca

XUMHUYECKOMN OHCPI'HUH.

Ilomok JHep2uu uepes Hcuesvle OP2AHUIMbL

KUCAOQPOA,
6Guomacco

P ,.;»),/ ATP “\\

S ATP e,
¥ il q\f\\

2
7 ’* L
: .

a n

;

|

M

(|

AbIXQHU@

-

#  XUBOTHbIS
\

e

\-._;ADP &:','é:""'
pabora .
= CO,; H,0

ey .'.xs g
W/ 1494

L

':'ef;!AO Tenao Tenao

mmml— 10MOK Y2N€POOA 6 PACMEHUAX | =l — NOMOK y2NEPOOd 6

IHCUBOMHDBIX , — NOMOK 9HepaUuU
I[BI/I)KGHI/IG BCHICCTBA YCPC3 KIICTKU HU OpPraHUu3Mbl ITOHUMACTCA Kak
HOTpC6HOCTB OpraHu3mMoB B IIMIIC, BOAC, BO3AYXC U YJAAJICHHHU OTXOIOB.

JIBrokeHMEe DHHEPruM MNPAKTUYECKU OIIYTUTh HEBO3MOXHO. Ha xierounom
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ypoBHE 00a 3TH TOTOKa COTJIACOBAaHHO B3aWMOJEWCTBYIOT B YpE3BBIYAIHO
CJIOXKHOM CETH XMMHYECKHUX pPEaKUUi, KOTOpas COCTABIISIET KJIETOYHBIH OOMEH
BeulecTB. [Iponeccel xu3HeneATebHOCTH Ha JII0OOM ypoBHE OT Omocdepsl 10
OTHEIIbHOW KJIETKM BBINOJHAIOT OJHY M Ty XK€ 3aJady — IPEBpallaloT
NUTaTEJIbHbIE BEIIECTBA, SHEPTHUIO U MH(OPMALIMIO B YBEIMUHUBAIOILYIOCS MacCy

KIJICTOK, OTXOJAbI )KXU3HCACATCIIBHOCTHU U TCILIO.

®OTOCHMHTE3
dmanwt npoyecca

1. B 3en€HBIX JTHUCTHIX C NOMOIILIO
SHEPrUM CBETA U3 YIJIEKHUCIIOrO ra3a

H BOJbI 06p33y€TC5I OHCPIrCTHUICCKHU

0 Yekucasiiras

COt 60raTBIe YIHGBOI[BI U BBIACIACTCSA
v e

H,0

) oo KUCIIOPOI.

Kucaopoa

2. BHauayie B MOJIEKyJiaX MMUTMEHTa KBAaHT CBETa «BO30YXXJIaeT» OJHMH W3
JJIEKTPOHOB

OcHosnoe cocmosHue

3axeam ¢pomona

Bo3zbyacoénnoe cocmosanue

3. ®OTOH wWCYe3aeT, €ro DHHEPrus IMEpPeBOAWT OAWH W3 JIICKTPOHOB
MOJIEKYJIbI TIMTMEHTa Ha 0oyiee BBICOKYIO opOutanb. «Bo30yxaEHHbBIN
AJIEKTPOH CYIIECTBYET MPUMEPHO 5 HaAaHOCEKYHJ (5 X 10790). Ecnn 3a 310 Bpems
€ro PHEeprusi He MEePeXOIUT AajbIlIe MO IENH MOJIEKYI-TpaHCPOopMaTOpPOB, TO
OHa wWcImyckaeTcs B Buue (myopectieHiiud. OTpBIB 3JIEKTPOHA OT MOJEKYIIbI

MUTMEHTA — BOXKHEHIIIMH 11ar B mpeoOpa3oBaHUU SHEPTHUH.
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) BosbyxaeHHoe
COCTOsIHVEe

,< \ Bo3byxAeHHOe >
A5, COCTOSIHVE

/ aoccr
OTpbIB SAEKTPOHA

;O
I3
g g @ OT XAOPODUAAG /—\
22
3
. 88
®oToH et :

®ortoH X
OCHOBHOE fount QcHoBHO®
COCTOSsIHNE COCTOSIHWE

4.3a cuér 3axBata OHHEpruu (GHOTOHA «BO3OYKIEHHBIN» AIIEKTPOH
MpUOOpPETACT BOCCTAHOBUTEIIbHYIO MOIIHOCTH Okoyio I B. Monekyna nurMeHTa
OTAAET JTOT DJIEKTPOH B ILENb IIEPEHOCUYUKOB, a CaMa OKHUCIAETCsS, HO
HeHafoaro. OHa OBICTPO BOCCTAHABIMBAETCS C IOMOIIBIO MOJIEKYJT —

napTHEpoB. [loTepsABIIMII SHEPTUI0 SBJIEKTPOH BO3BPAIIAECTCS K MOJIEKYJIE

IIMIMCHTA.

PeakumoHHbI LeHTp
®oroH 5.Mouekyibl MUrMeHTa (PyHKIIHO-

%‘ o
O CBETOCOBMPAIOLLAS

0 0 QHTEHHA
@ ‘&O AHTCHHBL.

HUPYIOT HE 110 OJIMHOYKE: OHU Op-

raHW30BaHbI B CBETOCOOHPAIOIINE

MOAEKYAbI MUrMEHTA

6. B aucThsX 3eN€HBIX pacTEHU BCE KOMIIOHEHTHI (POTOCHHTETUYECKOTO

ammapara CTPOro  YIOPSZIOYEHHO PAaCHoJIOKeHbl B MeMOpaHax  OCOOBIX

BHYTPHUKIICTOYHLIX 4YaCTHUI] — THIIAKOHUJOB.
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MEMBPAHA TUAAKOMAA

Cset Ceer NADP*

5 + NADPH
MNepBryHbLIM akuenTop

MepBrYHbBIA AKLENTOP IAEKTPOHA

BASKTPOHA

— SLD g - —r
s 2 i
Llenb nepeHoca 3] Llenb nepeHoca
BAEKTPOHA S BAEKTPOHA
8
o

®orocuctemalll

7. Bo30yXIE€HHBI JJCKTPOH Tepemaércs IO  IIEMOYKEe  MOJICKYIT
TpaHC(hOPMATOPOB, HA KaXJIOM IIary OTJaBas 4acTh HSHEPrud Ha paboTy Mo
MIEPEHOCY MPOTOHOB Yepe3 MeMOpaHy. MHade ToBops, SHEPTHUsS HAKAIUTMBACTCS B
dbopMe MeMOpaHHOTO TOTEHIMANa, C MOMOIIBI0 KOTOporo oOpasyerca ATO.
Kpome Toro sHeprusi HakarmiMBaeTcs B MOJIEKYJIAX €IIE OAHOTO SHEPTETUUYECKOIO

BemectBa — NADPH — u ucnonb3yeTcs Jj1s1 CHHTE3a Caxapos.

UATONAA3IMA

/@6%030—1 ,S-Tpmcboccboa\ ( Co,

AAD
( Kopﬁol(cw\mposanme)
CATGJ P,G(Hepcu““ ) ( 3-q>oc¢or/\muepor)

¥
C Tprosogocoar ) C BOCCTOHOBAeHMe) ATD 3H* (S
~

\__/

CuHtes
Caxapossl |

N XX}
] ,
Hzo/\ N
2H" + %0,
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IMPEOBPA30OBAHUE SHEPTUH B )KWUBOTHOM KJIETKE

Oépazoeanue npomoHHO20 NOMEHUUANIA 8 MUM OXOHOPUAX HCUGOMHBIX
AH; — cyocmpam
ObIXaHus A — npodykm

Humo3sonw
CybeTparTs! AbIXAHUS

e
Membpara
MUTOXOHADPMM

AT ‘/16‘

KQ _A+HO

, )
A e «
Liutoxpom ¢ j

Q. i
][
H,0

A L
M¢fHaP0a>

 BHyTpeHHee npocTpaHcTBO : )
‘ MUTOXOHAPUM VR

o o oand

Opranuszauus AbIXaTeJbHOU HEnmu

Hecnocobuble kK (OTOCHHTE3Y KJIETKM >KUBOTHBIX U YEJIOBEKa IOJY4aroT
SHEPrUI0 W3 MHUIIY, KOTOPOU SIBIIsIETCA OMOMacca pacTeHH Wiau Ouomacca JIpyrux
KUBBIX CYIIECTB NUTAIOMIMXCS pPACTEHUSMU, WIM OCTaHKU JIIOOBIX JKUBBIX
opranu3MoB. [lurarensHbie BemecTBa (OENKHU, KUPHI, YTIAEBOIbI) MPeoOpazyroTCs
YKUBOTHOM KJIETKOM B OrpaHUYEHHBI HAO0OP HU3KOMOJIEKYJISPHBIX COCIUHEHHMN —
OPraHWYECKUX KHCIJIOT, IIOCTPOCHHBIX M3 AaTOMOB YIJIEpOAa, KOTOpPBIE uepes
MIOCPEACTBO CHEUUAIBHBIX MOJIEKYJSIPHBIX MEXaHU3MOB OHH OKHUCHSIOTCS /10
YIJEKHUCIOThl U BOJIbI, C OCBOOOXK/IEHUEM SHEPIHH, KOTOpas aKKyMyJupyercs B
dopMe DIEKTPOXUMHUYECKOW PA3HOCTH TMOTEHUMAJIOB Ha MeMmOpaHax W
ucnoaep3yercs 1 cuHTe3a AT® wim HanmpsAMYO JUIsl COBEPIIEHUS ONPEACIEHHBIX
BUJIOB PAOOTHI.

VY a3poOHBIX OPraHU3MOB OKHCIIEHUE YTIEPOAHBIX ATOMOB OPTaHUYECKUX
KHUCJIOT [0 YTJIEKMCIOrO Ta3a W BOJBI IPOTEKAET C IMOMOIIBIO KHCIOPOAA H
Ha3bIBAETCS BHYTPHUKJIETOUYHBIM JBIXaHUEM, IIPOXOsIIEe B

CHEUATN3UPOBAHHBIX YaCTULIAX — MUTOXOHApUX. TpaHcpopMmanus sHEpruu
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OKHCJICHUSI OCYIIECTBISIETCS (PepMEHTaMH, pACIOJIOKEHHBIMH B CTPOTOM
MOPSIZIKE BO BHYTPEHHUX MeMOpaHaX MUTOXOHIPHHA 3TH (DEPMEHTHI COCTaBISIOT
JBIXaTeNbHYI0 IIeMb W paboTal0T Kak TeHepaTophl, Cco37aBas pPa3HOCTh
AMEKTPOXUMUYECKUX TMOTEHIIMAJIOB Ha MeMmOpaHe, 3a CU€T KOTOPOH
cuntesupyetcss AT®, npuMepHO Tak, Kak 3TO MPOUCXOTUT Npu (HOTOCUHTESE.
Takum 00pa3oMm, B JKMBBIX KJIETKaX PEAM3YIOTCS JIBa TJABHBIX ITyTH
reHepanuu U pereHeparuu AT® — oxucioutensHoe GdochoprimpoBaHue
(mprxanuwe) u  QorodochoponunrpoBanue (MOTJIOLMIEHUE CBETa) — XOTA H
MOJIICP)KUBACTCS PA3HBIMU BHEITHUMU WCTOYHHUKAMHU DSHEPIHH, OJHAKO 00a
3aBUCAT OT PaOOTHI IEMOYECK KATATHTHYCCKUX (EPMEHTOB, MOTPYKEHHBIX B
MeMOpaHbl: BHYTPCHHHE MEMOpaHbl MUTOXOHJPHUH, THUJIAKOWIHBIE MEMOpPaHBI

XJIOPOITACTOB WJIH IJIa3MATHYECKME MEMOpPAaHbl HEKOTOPBIX OaKTEpUil.

| — NADH- Oe-
2uopozenasa
BHeLWHs I I — cyl{uuuam-Oe-

MembpaHa

MUTOXOHAP! zudpozel'la:)'a
Il —ybuxunony

i

&"W

A

I

...,‘

(1
‘ o‘o

il

masa

IV — yumoxpom
BHYTREHH:S
MembpaHa 0K0u0a3a

MUTOXOHAPI

cunmemasa
2JIEKMPOHO6

OBAACTb MATPUKCA npomonoe

u—

moxpom C-peoyK-

c_

V — H'- mpancnop-
mupyrowaa  ATD-
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PA3JIEJI I11. PASMHOKXEHUE U PASBBUTUE OPI'TAHU3MOB

PASMHOXEHUE

Pa3mHo)keHHMe —  CBOMCTBO JKHMBBIX OpPraHU3MOB  BOCIIPOM3BOJHUTH  ceOe
noAo0HbIX. CyIIeCTBYIOT JBa OCHOBHBIX €CIOCO0a pPa3MHOKeHUs — OecCIooe u
IIOJIOBOE.

becmnoJioe pazmHoKeHue

becrnionoe pa3MHOXKEHHE OCYIIECTBISIETCS IPU  Y4YacTUM  JIMIIb  OJHOM
pOIUTENBCKOW 0COOM M MpoucxoauT ©Oe3 obpasoBanus ramer. J[louepHee
IIOKOJICHWE Y OJHMX BHJOB BO3HMKACT W3 OJHOM WM TPYNIbl KIETOK
MaTEpPUHCKOI0 OpraHv3ma, y JpyruX BUAOB — B CIEHHAIM3UPOBAHHBIX OpraHax.
Paznmuuaror  cnenyromue cnocodobl  0ecmosioro pasMHOMKEHHMS:  JICJICHHE,
MIOYKOBaHUE, (hparMeHTALHMS], TOTUIMOPUOHUS, CHOPOOOPA30OBAHKE, BET€TATUBHOE
Pa3MHOKEHHE.

Becnonoe PaiMHO¥MEHWE:

1 — neneHue; 2 — LWIK30TOHWA; 3 — No4KoBaHWe; 4 — hparMeHTauUmWs;

S—BereTaTHBHOE PazMHOKEHWE] [ —-CI'ICI‘FICIGE paztBaHye.
JejieHue — crocod 0ecrnoaoro pa3MHOKEHHS, XapaKTEPHBII I OJJHOKIETOYHBIX
OpPraHMW3MOB, TPU KOTOPOM MAaTE€pPHHCKasi O0COOb JETUTCS Ha JBE WM OOJIbIee
KOJIMYECTBO JOYEPHUX KIETOK. MOKHO BBIIECIUTH: a) MPOCTOE OMHAPHOE JEJICHUE
(mpokapuoTsl), ©0) MUTOTHYECKOe  OuHapHOe  JeneHue  (mpocreinue,
OJTHOKJIETOYHBIE BOJOPOCIM), B) MHOKECTBEHHOE [I€J€HHE, WJIH IIM30TOHMIO
(MayISIpUMHBIN TUTA3MOAMM, TpumaHocombl). Bo Bpemsi nenenus mapamernuu (1)
MUKPOHYKJIEYC [JEIUTCS MHTO30M, MakKpOHYKJIeyc — amMuTo3oM. Bo Bpewms
MIM30TOHUU (2) criepBa MHOTOKPATHO MHUTO30M JEIUTCS SIIPO, 3aTEM KaXKJ0€ U3
JOYEPHUX SAEp OKpYXaeTcsl IUTOIUIa3MOW, U (HOPMHUPYIOTCSI HECKOJBKO
CaMOCTOSITENIbHBIX OPIraHU3MOB.

IMoukoBaHHe — croco0 OeCIoI0ro pa3MHOKEHHUS, IMPU KOTOPOM HOBBIE OCOOHU
o0pa3yloTcs B BHJI€ BRIPOCTOB Ha TeJe poauTenbckoi ocodu (3). Jlouepnue ocodu
MOTYT OTHEATHCS OT MAaTEPUHCKOW M TMEPEXOIUTh K CaAMOCTOATEILHOMY 00pasy
KU3HU (TUIpa, APOXIKH), MOTYT OCTaThbCA MPUKPEIUIEHHBIMU K HEH, 00paszys B
ATOM CJIy4yae KOJIOHUU (KOPAJIJIOBBIE MOJIUIIbI).
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®parmenTanus (4) — crocoO Oecroyoro pa3MHOXKEHHUsS, MPH KOTOPOM HOBBIC
ocoOu oOpasyrorcs u3 (¢parmMeHTOB (dacTeid), Ha KOTOphIE pacraaaeTcs
MaTepUHCKasi 0COO0b (KOJbYaThIe YepPBU, MOPCKUE 3BE3JIbI, CIIUPOTHpA, dJoes). B
OCHOBE (pparMeHTaIlNH JISKUT CIIOCOOHOCTh OPTaHU3MOB K pEereHEepaIiHH.

IMoamdMOpuonnss — crnocod Oecrnojioro pa3MHOXKEHUS, MPU KOTOPOM HOBBIC
ocoOu o0pasyroTcs u3 ¢pparMeHToB (YacTeil), Ha KOTOphIE pacrajgaeTcs YMOPHOH
(MOHO3UTOTHBIC OJIU3HEIHI).

BereratuBHOe pa3MHOKeHHEe — CTIOCO0 0ECIoIoro pa3sMHOXKEHUS, TIPU KOTOPOM
HOBBIE 0COOM OOpa3ylTCS WM W3 YacTell BEreTaTUBHOTO TeJla MaTePUHCKOMN
0co0U, WM M3 OCOOBIX CTPYKTYp (KOpHEBHUILE, KIyO€Hb W Jp.), CICIUAILHO
npeIHa3HAYCHHBIX IS 3ToU (popMbl pa3MHOKeHHUs. BereratnBHOe pa3MHOKEHHE
XapakTepHO [JII MHOTHUX TPYNN pPAacTeHWUH, HCIOIB3YyeTCsl B CaJIOBOJICTBE,
OTOPOJIHUYECTBE,  CEJICKIIMU  pAacTeHUH  (WMCKYCCTBEHHOE  BEreTaTUBHOC
pPa3MHOXEHUE).

BereraTtuBHbIi Cnoco0 BereraTHBHOI0 IMpumepsl
opraH Pa3MHOKeHUsI
Kopuesblie uepeHKku [[IunoBHUK, MaJIMHA, OCHHA, UBA,
OJTyBaHUYUK
Kopens

Bumns, cauBa, ocoT, 004K,

KopHesble oTnipeicku
CUPEHb

Jenenue KycToB @ii0KC, MaprapuTka,
IIpUMYyJia, PEBEHb

Hanzemubie yactu

CrebneBble UepeHKH Bunorpaz, cm UHa
mo0eros p baj, CMOPOUHA,
KPBDKOBHUK
OTBOIKHK KpbrKoBHUK, BUHOTpaAJI, YepemMyxa
Kopnesuie Crnapika, 6aMOyK, UpUC, JIAHBIIIT
Kny6enb Kaptodens, cenMUuHUK,
ITonzemusle yacTu TONMUHAMOYp
no0eros
JlykoBuna JIyk, 4ecHOK, TIOJbIIaH, THALIUHT
Knybnenykouiia I'mapunonyc, kpokyc
JIucr JIucToBble YEPEHKH beronwus, rmokcuHUs, KOJIEyC
Cnopooopa3zoBanme (6) — pasmHokeHune mocpeactsoM crop. Copbl —

CIEUAIM3UPOBAHHBIE KJIETKH, Y OOJIBIIMHCTBA BHUJOB 0O0pa3yroTcsi B OCOOBIX
OpraHax — CIHOpPAHTUSIX. Y BBICHIMX PacTEHUN 0O0pa30BAHUIO CIIOP MPEIIIECTBYET
MENO03.

KJIOHHpOBaHI/Ie — KOMINICKC MCTOAOB, HCIOJb3YCMBIX YCJIIOBCKOM  JJIA
MOJY4YCHUA TCHCTHYCCKH HWACHTHUYHBIX KON KJIeToK wian ocober. Kimon —
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COBOKYITHOCTh KJIETOK WJIM OCOO€H, MPOM3OIIEAIINX OT OOIIEro mpeaka MmyTeMm
Oecrosioro pa3MHOKeHUsI. B OCHOBe moiryueHust KJIoHa JIe)KUT MUTO3 (y OakTepuit
— MPOCTOE JIEIECHUE).

IMos10BOE pa3MHOKEHHE

1 __'_,_.,-'-"".' .
i :):\q___ -
‘\__‘_
e T
2 @ O
— o

Nonoesoe pazMHOXEHWE.

1 — wzoramus; 2 — reTeporamus,
3 — 0OBOTAMUA; 4 — KOHBHIMALUKA.

[TonoBoe pa3sMHOKEHHE OCYIIECTBISETCS TPH YYaCTUH JBYX POJIUTEIBCKUX
ocoOeil (MY>KCKOM M JKEHCKOI), y KOTOPbIX B OCOOBIX OpraHax oOpasyroTcs
CHEIUMaIN3UpPOBaHHbIE KJIETKH — ramernl. [lpomecc ¢opMmupoBaHus ramer
HA3bIBAECTCSI TaMETOTE€HE30M, OCHOBHBIM 3TallOM T'aMETOreHe3a SIBJSIETCS MEHo3.
JlouepHee TOKOJICHHE Pa3BUBACTCA W3 3UTOThI — KIIETKH, OOpa3oBaBIICIiCS B
pe3ynbTaTe CIUSHUS MYXXCKOU M KeHCKOM ramer. [Ipoiiecc ciusiHus MyKCKON U
JKEHCKOW TaMeT Ha3bIBaeTCs OMIoA0TBOPpeHrneM. OOs3aTeIbHBIM  CIICCTBUEM
MIOJIOBOTO Pa3MHOXEHUS SBIIICTCS MEPEKOMOWHAINS TeHETHISCKOTO MaTepuana y
JIOUEPHETO MTOKOJICHHUSI.

B 3aBUCMMOCTM OT OCOOEHHOCTEH CTPOEHHMSI TaMeT, MOXHO BBIICIUTH
cienyomye (popMbl  MOJIOBOr0 Pa3MHOKEHHMsI: H30TaMHI0, TE€TEPOraMHI0 U
OBOTaMHUIO.

H3oramus (1) — dhopma 1MoIoBoro pa3sMHOXKESHHUS, P KOTOPOH raMeThl (YCIOBHO
YKEHCKHE M YCJIOBHO MYXKCKHE) SIBJISIIOTCSI MOJBWXKHBIMU U HUMEIOT OJIMHAKOBBIC
MOPQOJIOTUIO U pa3MeEpPHI.

Iereporamus (2) — ¢opma MOJOBOTO Pa3MHOKEHUS, MPH KOTOPOH JKEHCKUE U
MYCKHUE TaMEThl SBIISTIOTCS TIOJIBM)KHBIMH, HO JKEHCKUE — KPYITHEE MYXKCKUX H
MEHEEe TOIBUKHBI.

Osoramus (3) — ¢opma oJI0BOrO Pa3MHOKEHHS, IIPH KOTOPOI KEHCKUE TaAMETHI
HETIOJBIKHBIC U 00Jiee KPYIHbIC, YeM MYXKCKHE TaMeThl. B 3TOM ciiydae sKeHCKue
raMeThl Ha3bIBAIOTCS SHIIEKJIETKAMM, MYKCKHE TaMeThbl, €CIIM UMEIOT KIyTHKH,
— CIepMAaTO30MAaMHU, €CJIM HE UMEIOT, — CIIEPMUSIMM.

OsBoramus XapaKTCpHa I OOJIBIIMHCTBA BUAOB JXHBOTHBIX H paCTeHI/If/'I.
HN3oramus u rereporamMust BCTPCUYAOTCA Y HCKOTOPLIX IIPUMUTHUBHBIX OPraHU3MOB

(Bomopociu). KpoMe BhINIENEPEUUCICHHBIX, Y HEKOTOPBIX BOJOPOCEH U IpruOOB
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UMEIoTCs (POPMBI Pa3MHOKEHUS, IPU KOTOPHIX MOJOBBIE KJIETKU HE 00pa3yroTcCs:
X0JIoraMusl M KoHbroranus. [Ipu xosoraMum npoucxouT CIUsSHUAE IPYT € IPyroM
OJTHOKJICTOYHBIX TaIlJIOWIHBIX OPTaHU3MOB, KOTOPBIE B IAHHOM CIIy4ae BBICTYIIAFOT
B ponu ramer. OOpa3oBaBIIasiCsl JUIUIOUAHAS 3Ur0oTa 3aTEM JIEIUTCS MEHO30M C
00pa3oBaHMEM YETHIPEX TAIUIOMIHBIX OpraHu3MoB. [Ipu kKoHbBIOTanUH (4)
IIPOUCXOJNT CIUSHUE COACPKUMOTO OTAEIBHBIX MAIJIOUIHBIX KJIETOK HUTEBUIHBIX
tajioMoB. [lo crnennanbHO 00pa3yromMMes KaHajlaM COJIEPKUMOE OJHOW KIIETKU
nepeTeKkaeT B JIpYyryro, oOpa3yercs AWIUIOWIHAS 3UTOTa, KOTOpas OOBIYHO MOCTE
IIEPUOJIA TTOKOS TAKXKE JEIIUTCI MEHO30M.

HUHAUBUAYAJIBHOE PASBBUTUE OPTAHU3MOB

Muto3. ®a3sl MUTO3a
Ipogaza

Ycnoervle obo3navenus

AO — a0epuas obonouka,

X —xpomocoma,

AK — aopviuiko;

11— nomoca (napot yenmpuone);
M — mukpompybouxu,

MII — membparHbvie ny3vipbKu

Ipomemadghaza

M — membpanvr (ocmamku s0epHoul 000104KU U
IHOONNAZMAMUYECKAS CeMb);
K — kxunemoxopwt xpomoconm.
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Memadghaza Anaghaza

OT - gpopmupyroweecs ocmamoutoe
menvye
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Humepdghaza 1

[ '4

<

Meiio3. Pa3bl Melio3a

Ilpoghaza 1

] —

Anagaza 1

ﬁ
_—

"“ i N
\a o

Memagpaza 1

;t%ﬁ

Jam \a"
i Y

Y

Tenogaza 1. Knemka denumcsn

Qe
s

A\

ahg"

i

Humepghaza 2. (Yosoenusn

S

—

Anacgpaza 2

.;;,;, %}

Hem)y—*llpogasa 2
Memaﬁaa*aZ/p

N

Tenogasa 2.
Knemka oenumcsa
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I'eHeTH4YecKas peKOMOUHALMS PH MEHIOTHYECKOM KPOCCHHIOBepe
Konwvrocayus peoyuupo8annpix 20Moa102UyHbIX XPOMOcom 6 npoghasze 1

C D
sfE=sEzzacE
C 0
E € d
¢ d
be3 KpPOCCHHIOBEPA C KPOCCHHIOBEPOM

:$====IIII =a.

d

¢ D
#--- L 1T
¢ d
BuBajieHT mocjie KpOCCHHIOBepa

AOYEPHUE K/IETKH I1OCJ/IE

HHEPBOI'O /IEJIEHUA
v .
c D c d C e O
et = ammRy #-lll
D c d ﬂc' d c d

JAOYEPHUE
KIIETKH
I1OCIIE
BTOPOI'O
JAEJIEHUA

D
col|col| cd| cd |CO||CO| |cD| |cD
ﬁ'“ ﬂlll ﬂ“ 0[][ It i
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I'eneTnyeckas pekoOMOMHANMS NPH CJAYYAHHOM PACXO0KACHUH
HEroMOJIOTHYHBIX XPOMOCOM

Bo3moorcnan opueHmayus Oueaienmoes 6 Memaduwe 1

Bapuanm 1

A3q4 - aqpe

[ | .

&N

bub B3k

} 1]

3 2
JTOYEPHUE K/JIETKH

Bapuanm 2
ALs4 nuu
1
18 2
L bub
g 1P

IIOCJIE IEPBOI'O AEJIEHHA,

.
.&-E%

i
X,
b

z
e
k|

Ae
‘. 1 56
2 puy
B
1] X
& IR
4
OYEPHHUE KJIIETKH
OCJIE BTOPOI o
JAEJIEHUA
? AR Ab 1
[ [
24 ‘=ﬂl ﬁﬂl 1,1
@ $ é
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Cxema 00pa3o06anus nonoewvIX KiemokK y Hcueomnuix u uenosexa (no
Mioumuyumnzy, 1963)

a — cnepmamo3ouo 0 — AllyeknemKa

Cnepmamoyum 1-20 Q
nopaoka

Oouum 1-20
nopaoka

Ilepsaa memadghaza meiioza
Konvrozayusa 20M0102UdHBIX XPOMOCOM

Ilepsoe nonapnoe

menvye

Cnepmamouyum 2-20
nopsaoka

Bmopas
Mmemadghaza

Mmeiioza
Cnepmamuowt
Bmopuunuvie

noJIApHbLE
mebua

Hiyexnemka

Cnepmamo3zouowt
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IMOPHOHAJIBHBIN ITall OHTOreHe3a
Cmpoenue auy

Knaccuguxayusa auy no cmpoenuio

TI'omoneyumapnoie Tenoney apuble Henmponeyumapnoie
- J\ J
~—
T'onobnacmuueckue aiiya Mepoonacmuueckue aiiya

Knaccuguxayusa auy no cnocoody opoonenusn

Tunwi Opoonenus
Ionnoe opobnenue (pasnomgproe u nepagnomeproe Yacmuunoe opobnenue

A
@auaﬂbHOQ cnupanvHoe ouname- deycuMﬁ &lCKOM' noeerHocm-\
pailvHoe mempudHoe oanvHoe HOoée
BO &K D
e ® & s
=
E O B O .
..,._:r
Tonomypus nseywka  MONMOCK ackapuoa  epebHesux J10COCh 80001100
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OcHoBHBIE cTaAMU SMOPHOHAJIBLHOIO pa3BuTus. OpraHoreHes

Cmaouu pazeumun 1aHyemHuKa

AHiiyexnemxa 2 bracmomepa 4 6racmomepa 32 6nacmomepa

Oépaszoseanue oceeozo KomMnieKca 0p2aHos
HepeHAsl NIACMUHKA
Xopoa
Mmezooepma

HMOOepMa
aKmooepma

Tunwt onacmyn:

a — paBHOMEpHas MOpyJa, 6 — paBHOMEpHasi CTepeoOacTyna, 6 — paBHOMEpHas
nenodnac-Tyna, & — HEpaBHOMEpHas Ieno0nacTyia, O — HepaBHOMEpHas

cTepeobiactyna, e — Iuckobatyna, e — IiaKyJa.
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Tunvr  2acmpynayuu:  3—MOpyJbHas  JeIaMHHALUSA,  W-KJIETOYHAs
JelaMUHaIus, K-MYJIBTHIIOISpHAs MUMMUIpauus, J -yHUIOJSIPHAs UMMUIPALIUS,
M-UHBaruHalus, H-3100Ns, 0-U3rn0aHus IJIaKyJIbl.

Cxema obpazoeanus mezooepmul

a — y IEpBUYHOPOTHIX,
0 — y BTOpPUYHOPOTBIX;
1 —skxToaepma,

2 — Me3eHXH1Ma,

3 — sHTOZACPMA,

4 (a) — TenoOnacT,

4 (0) — nenoMuyecKas Me3oepma
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PA3JIEJI IV. OCHOBBI 'EHETUKHA U CEJIEKIIUU

OCHOBbBI 'EHETUKHA

I'EHETUKA (rp. Genesis — IpOUCXO0XK/IEHNE) — HayKa O HACJIEICTBEHHOCTH
Y U3MEHYUBOCTH BCEX JKUBBIX OPTaHU3MOB

'enetnka wn3yyaeT oOIIME 3aKOHOMEPHOCTHM HACIEACTBEHHOCTH U
M3MEHYMBOCTH, «MEXAHU3M)» MEPEAAUYH MPU3HAKOB M CBOWMCTB U3 IOKOJICHHS B
MOKOJICHHE, U3YYaeT Npo0JieMy T'€Ha U MyTell BO3AEHCTBUSA HA HEro, mpodiemy
1ojia, MHAWBHUAYAJbHOIO PA3BUTHS OPTaHU3MOB U JIPYTHE BOIPOCHL. 3ajiaya
TeHETHKH COCTOUT B pa3pabOTKe MyTel U METO/I0B BO3/ICUCTBHUS HA TEHETUUEKHE
MPOIIECCHl M B PEIICHUU HA ATOM OCHOBE MPAKTUUYECKUX BOIMPOCOB CEIHCKOIO
XO35UCTBAa M MeAUIMHBI (0OpbOBI 3a 370pOBBE U JIONTOJETHE YENIOBEKa,;
MOBBIIIIEHNE TPOAYKTUBHOCTH PACTCHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB).

OcHo6Hble NOHAMUA 2EHEeMUKU

H3menuugocmy — OIHO U3 CBOICTB KMBOI'O OpraHU3Ma: CIOCOOHOCTH
npuoOpeTaTh HOBbIE CBOWCTBA W  TMPHU3HAKW; OBIBA€T  HACIEICTBEHHAs
(reHOTHUIIMYECKAs) U HEHACJIEACTBEHHAs (MapaTunuyeckas, MOIu(UKAIMOHHAS ).

Hacneocmeennocms — 0IHO U3 CBOWCTB KMBBIX OPraHU3MOB: CIIOCOOHOCTD
OpraHMW3MOB TEpelaBaTh CBOM CBOICTBA W MPU3HAKKM CBOMM IOTOMKaMm, 4YTO
oOecrieynBaeT MPEEMCTBEHHOCTh U CBSI3b B TMOMYMSIUAX MEXKIY pa3sHbIMH
MOKOJICHUSIMU; OJIMH U3 IJ1aBHBIX (haKTOPOB SBOJIIOIUH.

I'en — MarepuaibHBIA HOCUTENb  HACIEACTBEHHON  HHGpOpMAIUH
(omeMeHTapHasi CTPYKTypHas €AMHHUIIA HACIEACTBEHHOCTH. YYAaCTOK MOJICKYJIbI
JHK.

I'enom — KOMIUIEKC TEHOB, COJACpIKaIUiics B TaluIOWTHOM Habope
XPOMOCOM.

I'enomun — Bcsi TeHeTHYECKasi UHGOpMaIUs opraHu3Ma (WM reHeThudecKas

XapaKTCPUCTUKA OpTraHnu3Ma 110 OJJHOMY HJIN HCCKOJIbKUM U3y4aCMbIM J'IOI(ycaM).
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I'enogpono (nonynayu, 6uda.) — COBOKYHHOCTh T'€HOB, HUMEIOIIUXCA B
TEHOTHUIIAaX BCEX 0co0eH (B MOMYJISAIINU WU BUJE).

@enomun — 5mo COBOKYIHOCTh IPU3HAKOB W CBOWMCTB OpraHu3Ma,
ONpENENSIEMBbIX B3aUMOJICHCTBHEM TIE€HOTHUIA M BHEIIHEW CpeApl B IpoIEcCe
WHIUBUYAIbHOTO pa3BUTHS (MHA4Ye TOBOPS XapaKTEPUCTUKA  OTICIBHBIX
MPU3HAKOB U CBOWCTB OPTaHU3Ma) .

Mymayusa — W3MEHEHHE B HACIEICTBEHHBIX CTpykTrypax (reH, /JHK,
XpOMOCOMa, TeHOM). MyTanuu ObIBalOT: T€HOMHBIE (TIOJUILIOUIUS U SYIUIOUINA),
XPOMOCOMHBIE€ (MHBEPCUHU, NYIUITUKAIMU, TPAHCIOKAINH, JEJICIUU), T€HHbIC WU
TOYKOBBIE (TPAHC3UIMHU, TPAHCBEPCHUN).

OO6miast reHeTMKa B MPOIECCE CBOETO Pa3BUTHsI pa3/ieNiuiach Ha T'€HETUKY
YKUBOTHBIX, PACTCHUH, 3aTEM BO3HUKJIA TOMYJIAIIMOHHAS TE€HETHUKA, IIUTOTCHETUKA
Y LEJIBIA psii IPYTUX Pa3/IeIIoB.

Takum 00pa3oM, Bce BBINIECKa3aHHOE MOXKHO MPEACTaBUTh B BUIE MPOCTOU

Ta6JII/II_[BI, A€ OTPAKCHBI I'NTABHBIC ITOJIOKCHU:

HU3VYAET Hacneocmeennocmo orcuswix
OpP2aAHU3MO8

H3zmenuusocms dHcusvix opeanusmos
HAVYHBIE OCHOBAI Omkpoimusi, coenanuvle ¢ 1865 200a no
Ce200HAUHUL OeHb
OYVHIAMEHTAJIbHBIE T'enomun
THIOHATHA Denomun
Hacneocmeennocmo
H3menuusocmos
LI'en (Oomunanmmuulil, peyeccusHwiii)
Tenom
T'enoghono
3HAYEHUE Haiioenvr nymu nogviwernuss npooyKmueHocmu
HCUBOMHDBIX, PACMEHUU, MUKDOOD2AHUIMOB
Co3zoaromcest Jcusble Opeanu3mbl,
HeobXo0uMble 0I5l 4elo8eKa He
cyujecmayrowue 8 npupooe
U3zyuenue cenemuueckux oOonesnell, NOUCK
Memo008 OUASHOCMUKU U JleYeHUsl, CO30aHUe
JIeKAPCMBEHHbIX NPEenapamos OJisl UX J1eYeHUs.
IIEPCIIEKTHUBAI I'ennas unorcenepus

I'EHETHKA
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I'EHHAA HHKEHEPHA — pa3znen MOJICKYJISIpHOW OMOJIOTUN U TEHETUKH,

3aHMMAaIOLUNCS L[E€JICHAIIPABIICHHBIM KOHCTPYUPOBAaHUEM HOBBIX,

HCCYHICCTBYIOIIUX B IIPHUPOAC COYCTaHUU I'CHOB, C IIOMOIIBIO I'CHCTHYCCKUX H

OMOXMMHYECKHUX MCTOJ0OB

OcHoOBHbBIE 3Tanbl Pa3BUTUA I'CHCTUKH

T00(v1) Imanvl pazsumusi Vuénwuii (e)
(asmop omkpwvimusi)
1865 1. | Omxpvimue 3aKOHO8 HACIE00BAHUSL I. Menoenw
1869 . Omxkpovimue [JHK L. Muwep
1900 r. llosmopnoe omkpvimue 3aK0H08 K. Koppenc, 2. Yepmak,
Menoens I".0e @pu3z
1920- Co3z0anue XxpomMocomMHoU meopuu T. Mopean u e2o yueHuku
1930 rr. HACIeOCMBEHHOCMU
1940- OmKpoblmue 2eHemuyeckol poau M Yetiz, A. Xepuwiu
1952 rr. JIHK
1953 1. Omxpwvimue cmpykmypuol JIHK L. Yomcon,
®. Kpux
1964 r. | Pacwugposexa eenemuueckoeo kooa | M. Hupenbepe, I'. Kopana,
P. Xonu
1972 1. Paszpabomka memooos 11. bepe
pexombdbunanmuvix JJHK
1974 r. Knonuposanue ecena C Koan, A. Yane, I'. botiep
1975 r. Pazpabomxa memooos B. 'unbepm, A. Maxcanm,
cexeenuposanus J{HK ®. Cuneep
1977 1. Yemanoenenue cenemuueckoti C. Beucman
NpUPoOblL CepnoBUOHOKNIEMOYHOT
aneMuu Yenoeexa
1977 1. Poowcoenue buomexnonoeuu.
buonocuueckuii cunmes
comamocmamuna
1982 r. | Pazpabomka memo0os mpanceenesa
1990 r. Pooicoenue cennoti mepanuu




3AKOHbBbI HACJIEAJOBAHUSA I'. MEH/IEJISA (1865 I'.)
YC/IOBHBIE ObO3HAYEHHUA.

P — poautenbckue hopmbl

G — ramersl

F1 — ruOpuibl IEpBOTO MOKOJICHUS

F, — ruOpuabl BTOpOro MOKOJIECHUS

X — 3HaK CKpEeIIUBaHUS

| — 3Hak, TOKa3pIBAIOMIMI, YTO CIEAYIOLIEE TIOKOJCHUE IOMYyYEeHO MyTEM
CaMOOMBLIICHUS

A, a — mapa KOHTpPAacCTHBIX MPHU3HAKOB, MPU MOMOIIM KOTOPBIX pPa3IUYAIOT

poauTENbCKHUE (POPMEI.

Ilepeviit 3axon 2. Menoensa
(npasuno oomunuposanus, eOuHo0Opasus NEPeo2o NOKOIEHUR)

A — KENTHIN LIBET CEMSIH;

a — 3€JIEHBIN 1BET CEMSIH.

AA — rOMO3UTOTHBIN OPTaHU3M I10 IPU3HAKY A (JOMUHAHTHBIN)
aa — TOMO3UT'OTHBIM OpPraHu3M IO MPU3HAKY a (PELIECCUBHBII)
Aa — MOHOTE€TEpO3UTOTHBI OPraHU3M

P: Q AA X Jaa

/\

i ==\

Fi Aa; Aa; Aa; Aa
JKEITBIE JKEITHIE JKEITHIE JKEITHIE

Pacwennenus nem, éce cudpuovt (nomomKu) eOuHoo0o0pazHvl

Bmopou 3axon 2. Menoena (npasuno pacuienienus)

P (Fy): Q Aa X & Aa
G: A; ‘/a;\ A /a\
F: AA; Aa; Aa; a
XKEITHIE XKEITHIE KEITBIE 3eJI€HbIE
Pacwennenue uoém no cenomuny — 1 : 2 : 1 no gpenomuny — 3 : 1
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JAuruOpuanoe v noJurndOpuaHoe CKpenuBaHue

OBO3HAYEHME INTPU3HAKOB:

A — KEaThIi IBET CEMSIH;
a — 3eJIEHDBIH LIBET CEMSH;

B — rnaakas ¢gopmMa ropoiinHbI;
B — MOpIIMHHCTasA (POPMA rOPOLIMHBI.

Cxema CKpeuiueanun

Pooumenu u ux

Kénmeule kpyenvie

3enénvie mopujunucmele

2eHemuyeckan popmyna 20pOUIUHDL 20pOUIUHDL
(P) AABB? aaBB(}
I'amemut (G) AB; AB aB; aB
Bo3moosicnoe couemanue AaBB; AaBB; AaBB; AaBBs.
2enoe ¢ F;
Denomun F;
(BHELIHMH BU])
Bropoe ckpemuBanue (caMoonbLICHUE)
P: Q AaBB X 3 AaBB
G (rameTtnl)
V AB AB aB aB
8
AB AABB AABB ABBB AaBsB
JKénteie JKénTele rmaakue Kénteie JKénteie
TJIaKue IWENIN (G IWENIN(E
AB AABB AABB AaBsB AaBB
Kénteie JKEntpie MOPIIMHUCTBIE Kénrteie Keénrsie
rJIaKue rIaKue MOPIIHU-
HUCTBIC
aB AaBB AaBsB aaBB aaBB
Kénteie JKénteie rmankue 3enénble 3enénble
TIIaKue IWENI(E IWENIY(E
aB AaBsB AaBB aaBB aaBB
Kénteie JKEntpie MOPIIMHUCTBIE 3encHsbie 3encHsbie
rIaJKue rIaKue MOPIIHU-
HUCTBIC

[TosrydeHHBIN TEHOTUTT

OO0111e€ KOJIMYECTBO
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AABB

AABB

AaBB

AABB

AaBB

AaBB

aaBB

aaBs

aaBB

Htoro

OIFRLPINEFINPARFRPIDNDNIE

Kénteie rnankue (A..B...) =9 uacreii;
Kénteie MopiuHucThIe (A.. BB) — 3 yacruy;
3en€Hble rIagKkue (aaB...) — 3 yacTtu
3enéHble MOPUTMHUCTHIC (AaBB) — 1 gacTp
Hroro — 16 gacrei

[To penorumy 9 : 3 :3:1

HOBGI[GHI/IG KaXXIO0ro IIPpU3HAaKa OTACIBbHO!

dopma ropomuHbl (0e3 y4éTa OKpacku)

I'magxne 9+3=12
MopuuHucTBIE 3+1=4
OtHo1IEHNE 12:4=3:1

Oxpacka ropomuHsl 6e3 yaéra popmbi)

Kéntrie 9+3=12
3enéHrie 3+1=4
OTtHoOILIEHUE 12:4=3:1
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TFEHOTUIIMYECKASA U ®PEHOTUIIMYECKASA UBSMEHYUBOCTD
OCHOBHBIE TUIIbI UBMEHYUBOCTH

N3MeHYHBOCTh — ATO CBOWMCTBO JKMBOTO OpraHW3Ma MPHOOPETaTh B
OHTOTEHE3¢ HOBBIE MOPGOPYHKIMOHATBHBIE TIPU3HAKK H  OCOOCHHOCTH
WH/INBHUIYaJIBHOTO pa3BUTHA, OTINYAIOTIINECS oT POIUTENBCKUX.
CdopmupoBagimecs: HOBbIE TPU3HAKK MOTYT MOCTYXUTh OCHOBOU JJISI BOJIIOIIHH
BUJIA.

C 2BOJIIOIIMOHHON TOYKHU 3PEHUS Pa3IUYarOT JIBa BUA OMOJIOTHIECKOM
U3MCHUYMBOCTU:  HEHACJICACTBEHHYIO (TPYNIOBYIO) —  pasiuyusi  MEXIY
NOMYJISIUAMHA, STHOCAMU WJIM pacaMH, W HACIEACTBEHHYIO (MHAMBHUAYaJIbHYIO)

pa3Inurs MEXITY OCOOSIMU OJHOM MOITYJISILIUH.

QCHOBHBIE THIIBI HIMEHYUBQCTH

Henacneocmeennasn Hacnaeocimeennasn
Mooughukayuonnas, HeonpeoenénHHas, UHOUBUOYATbHAA
¢enomunuueckasn,
2pynnoeas
I'enomunuueckasn Humonnaazmamuueckasn
IHpoucxooum 6 xpomocomnom Ceazana ¢ usmenenuamue /[HK u PHK
annapame A0pa Ki1emkKu NACMUO U MUMOXOHOPUIL KI1eMKU

Mymauuonnasn Komounamuenasn CoomnocumenvHasn
Cesazana c usmenenuem Cesazana c nojiyuenuem Cesazana co ceolcmeom
CMpPYKmypbol C€H06 HOBBIX COUEMAHUI 2eH08, 2€HO06 GIUAMb HA d)Olel'
Xpomocom umernuwuxcs 6 poeanue ne 00H020, a 06yx
opzanuime oonee npusnaxkos

OI[Ha 4aCTb HU3MCHYMBOCTH OPraHU3MOB IIPOABIEACTCA TOJIBKO B BHJ/C

BApUALIMM TIPU3HAKOB, Jpyras 3aTparuBacT TEHETHYECKHM anmapaT. B cBsA3m ¢
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TUM TIOSBWINCH OMpeaeseHrus (HEHOTUITUYECKON, WM HEHACIECICTBCHHOU, M
T€HETUYECKOM, NN HACIICICTBEHHON U3MEHUYNBOCTH.

B 3aBHCMMOCTM OT TOro, IZ€ MNPOUCXOIAT HU3MEHEHUS B T'€HETUYECKOM
marepuane: B JHK sngpa xmerkun, wim opraHoumjgax LOUTOIJIA3MBbI KIETKH,
cogepxkamme  JHK  wunum PHK, pa3auyaloT  TE€HOTUIMYECKYID U
LUATOIJIA3MaTUYECKYIO U3MEHYMBOCTHU.

B 3aBrucumMocTu ot TOro, kakum odpazom npoucxonar ndmenenus JAHK sapa
KJIETKH, BBIIETSIOT MYTAallUOHHYIO, KOMOWHATHBHYIO M COOTHOCHUTEIBHYIO
W3MEHUYUBOCTH.

Henacaeacreennas (MmoaudukanuonHas, peHoTunuyeckas, onpeeiéHHas,
rpynIoBasi) U3MEHYUBOCTH MPU KOTOPOX Ha (hOPMHUPOBAHME TTPU3HAKA OKA3BIBAIOT
BJIUSIHUE TEHBI, TOJYYECHHBIE OT POAMUTEIECH, W YCIOBUA BHEIIHEW Cpenbl, B
KOTOPBIX peain3yeTcs TeHeThueckas HHGOpMaIus poaUTeIIeH.

JlucKpeTHbIe (KAYeCTBEHHBIC) MPHU3HAKU IOJTHOCTBbIO KOHTPOJIHUPYIOTCS
TEHOTHUIIOM, a BHEIIHSS CPE/la HA HUX HE OKa3bIBA€T HUKAKOTO BiMsAHUSA. K Takum
IPU3HAKaM OTHOCSTCs, HAIPUMEpP, TPYyIIAa KPOBHU YEIIOBEKA, OKpacka MLIEPCTH
KUBOTHOTO U T.II.

HenpepbiBHbIe WIHM KOJUYECTBEHHBIC MPU3HAKM B OOJBIIEH CTENEHU
HaXOJATCS IOJ BJIMSHUEM BHEIIHEH cpelabl. B 3TOM cilyyae Hacienayercs He
TOTOBBIM TMPU3HAK, OMNPEACHICMbIi T€HAMU TIE€HOTHUNA, a OMNPEACIEHHBIN THII
peakiuy reHoTHna (HOpMa peakiiu) Ha BO3/ICUCTBUE BHEITHEH CPEIbI.

Hopma peaknmum — BO3MOXHBIM pa3zMax (HEHOTHUINUYECKUX MPU3HAKOB
OpraHu3ma, ONpPEAECISEMbIX JIaHHBIM T'E€HOTUIIOM TIOJ] BIUSHUEM YCIIOBUU
OKPY>KAIOIIEH CPEBI.

[IpumepoM Moau(UKAIMOHHOW HW3MEHUYMBOCTH CIYXKUT pa3Has Qopma
JIMCTBEB Y BOJHOTO PACTEHUS CTPEJIOJUCTA: B BO3JyXE — B BUJIE HAKOHECUHUKOB
CTpeJ, Ha IOBEPXHOCTH BOJbI — YIUIOIIEHHBIE OKPYTJIbIE, B BOJE — TOHKHE
JUTMHHBIE U T.1.

CroiicTBa MOaU(pUKAUN:
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1. He nepeoatomcsa no nacieocmey, mak Kaxk Céa3amnvl co cneyugpuueckou
peaxyueil Op2anu3ma Ha 6IUAHUE OKPYHcalouell cpeobl.

2. Hocam maccoewtii xapakmep, Ha0awoarwmcsa y 001bui020 4ucia
ocobeil euoa 6 00uHaKogvlx yciaosusax. Onpedenénunvie UZMEHEHUs
MO2ym Oblmb U y OMOEAbHBIX 0CODell.

3. Coomeemcmeyiom ycnoeuam cpeovl U HOCAM NPUCHOCOOUMENbHbLI
xapakmep, ROGLIUAIOM  JMCU3ZHECHOUKOCMb U  CchocoOcmeyiom
8blIICUBAHUIO OCODell.

4. Iloooaromcesa cmamucmuueckoil 0opadomke, nO360110M OMOOPA3 UMb
U3MEHEHUs NPUSHAKA 6 6UOe GAPUAUUOHHO20 PAOA U 6APUAUUOHHOU
Kpueoiu.

IIpu QeHoTUNHMUECKOW W3MEHUYMBOCTM HACJIEICTBEHHBIA MaTepual B
M3MEHEHHs] He BKIoudaercs. OHUM KacarTCsl TOJIBKO KOHKPETHOTO WHJIMBUAA U
MPOUCXOMAT MO JeWcTBUeM (AaKTOPOB BHEMIHEW cpeabl. MoaudukanuoHHbIe
U3MEHEHUS] HE HACJIEIYIOTCSA, UMEIOT MPUCTIOCOOUTENIbHOE 3HAUEHHUE U SBIISIIOTCSA
CBOCOOpa3HOM peakiuel opranu3sMa Ha wu3MeHeHue (akTopoB cpennl. s
HBOJIIOIMM  HEoOXoJMMa HE IMPOCTO M3MEHUYMBOCTh, a  HacjeayeMmasi
U3MEHYMBOCTb 11 TOTO, 4YTOOBI PACHpPOCTPAHUTH (WJIM YHUYTOXKHUTH) B
MOMYJISIIAY TTOJIE3HBIE (MJIU BPEIHbIE) I BUJIa BOSHUKIITNE U3MEHEHHUSI.

HacnencrBeHHass WM3MEHYMBOCTh  (T€HOTHIIMYECKas, HeompeaeiacHHas,
WHJVMBUAYaJIbHAsl) — HACJIEJACTBEHHbIE W3MEHEHUS MPHU3HAKOB OpPraHu3Ma,
OTpeieIIeMbIC TEHOTUIIOM U COXPAHSIEMbIE B PsTy TTOKOJICHUH.

Ceoiicmea zenomunu4ecKkoi U3MEeHYUBOCHU:

1. Hacneocmeennvie uzmenenus nepeoaromcs no Hacieocmay.

2. Hacneocmeennvle uzmenenus HOCAM UHOUBUOYAIbHBIIL XaApaAKmep,

m. e. HAOIVOAIOMCA Yy OMOENbHBIX 0CODell.

3. Hacneocmeennvie usmenHeHus He a0eKeammvl yca08uUAM cpeobl, MOZyn
Obimb HelmpaNbHBIMU, 6PEOHBIMU U NOJE3HBIMU.

4. Hacneocmeennvle usmeHenus 603HUKAIOM CKAYKOOOPA3HO, CYYailHo,

mozym npueecmu K 06pa306auuro ocoﬁeﬁ, omJjinuarowiuxca om
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OCMAIbHBIX NO  KAKUM-MO NPU3HAKaAM, a 6HOC/1e0CmeUu K
dopmuposanuio HOBbIX U006, NONYAAUUIL UIAU 2UOEIU UBMEHUBUIUXCS
ocobeil.
KomOuHaTUBHAS H3MEHYMBOCTb — BAKHEHUIIWN HMCTOYHUK OTPOMHOIO
HACJIEICTBEHHOTO Pa3HO00pa3usl >KUBBIX OpPraHU3MOB. B OCHOBE JIEKUT TOJIOBOE
pa3MHOXKEHHe, Onaromapsi KOTOPOMY BO3HMKAaeT OTPOMHOE pa3zHooOpasue
reHoTumnoB. KomOnHaTHBHAs U3MEHUYUBOCTH TPUBOJUT K 0OPa30BaHUIO OTPOMHOIO
YHCJIa YHUKATBHBIX TEHOTUIIOB U (PEHOTUIIOB, TaK KaK YKMCIIO T€HOB Y OPraHU3MOB
HCUYUCTISECTCS ThICSYaMHU.
OcHOBHBbIE€ HCTOYHUKH KOMOUHATHUBHOI U3MEHYMBOCTH:
1. He3zasucumoe pacxosxcoenue Xpomocom 6 meiio3e npu co3peeaHuu
HO106bIX K/1€MOK;

2. Pekombunayusa 2eH06 npu KpoCcuHz08epe 6 nepeom OeleHuu meiosa,
m. e. 00pazoeanue KpoCCUH208EPHBIX XPOMOCOM;

3. Cnyuaiinoe couemanue 2eH08 MamepPUHCKO U OMUYOECKOU 2amem npu
ONn1000mMeEopenHuuU.

MyrauuMoHHass HM3MEHYUBOCTH (MYTAallMHM) — BHE3alHbIE, CTOMKHUE
€CTECTBEHHBIE WM BbI3BaHHBIE UICKYCCTBEHHO U3MEHEHUS T€HOTHUIIA.

MyTaHT — OpraHusM, HacJIEJACTBEHHO U3MEHEHHBIN B Pe3yJIbTaTe MyTallH.

IIpyunHBI MyTaLIMH.

1. Cnonmannwie omuoxku npu penauxkayuu /[HK u mpanckpunyuu PHK
6 K1emKax, HapyuwieHue pacxXoNcOeHUs XpomMocom NpU KiemouHoM
oejieHuu.

2. Mymauyuu nepeoaromcs no Hacieocmay.

3. Mymayuu mnenanpaenenvl, UZMEHUMbLCA, MOdcem J0daa Hacmo
2eHOomuna, umo 6e0ém K U3IMEHEHUI) HNPU3HaAKa 6 JII00bIX
HANpaeIeHUusX.

4. Mymayuu mo peokoe codvimue (vacmoma Mymayuii 3aéucum om

yucna 2eHoe: uem 0onabuie 2eHO06, mem ebluie uacmoma Mymauuﬁ) -

oona na 100000 — 1000000 zenoe.
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5. Mymayuu 3ampazuearom 6 OCHOBHOM peueccusHvie 2eHvl (Y
2emepo3uzom HAX00AMCA 6 CKPbIMOM COCHMOAHUU, YMO AGIACHICA
pe3epeom 01 HaAc1e0CMmEEeHHOU UMEHUUBOCHIU).

6. Oonu u me rxnce Mmymayuu mMo2ym 603HUKAMb NOEGHLOPHO.

MyTtanuu MOXHO  KJacCU(UIUPOBATH  CIEAYIOIMIMM  00pa3oM, XOTs

NPUHIIUIHATBHOW Pa3HUIIBI MEXKIY MYyTalUsIMH, OTHECEHHBIMH K TOW WJIM WHOM

IpyIIIE, HET, TAK KaK UX OOBEIUHSAIOT HCXO/sI U3 COOOpaKeHU y100CTBa.

Knaccugpurkayua mymayuii

1. ITo ceéoemy nponenenuio

Ilonesnwie Heumpanonuie
Bpeonwie Jlemanonule
IHonynemanohute
2. ITo xapaxmepy nposenenusn
JMomunanmupie Peyeccuenvie

3. 1o HAanNpae/l1eHUuI0 UIMEHEHUA NPU3HAKOG Y Oop2anu3ima

Hpamote Oopammnuie
Ilpueooam Kk omkKiI0OHeHUIO RPUSHAKOE OM Ilpueooam k noanomy unu wacmuu-
mMaK Ha3vléaemozo OUKo20 muna, Hauodo- HOMY 80CCHIAHOGIEHUI0 OUKO20 MU-
Jlee pacnpocmpanénnozo 6 npupooe (u3- na (oouuaswiue codaku no eHeul-
MEHeHUs 6 OKpAcKe HOPOK Ha 36epo- Hemy 6udy HANOMUHAIOM UX NPEOKOE
depmax npedcmaenaem xomoéounayuio 30 — 80JIK08).

Mymauuil, OuKue HOPKU UMEIOMm KOpuu-
Heeblll mex).

4. Knemku, 6 KOmopuix npou3owiiu Mymauyuu

Comamuueckue I'enepamuenoie
Ilpoucxooam e knemkax mena, Kpome Ilpoucxooam monvko 6 nOI06bIX
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nonoevix. Hacnedyrwomcea monvko npu KJIemKax u nepeoaromcsa nocieoyro-

becnonom pazmuodcenuu (ecmpeua- WUM HNOKONEHUAM HPU NOJI080M
Iomca 0coou y uenoseka u 'y Hcueom- pasmuodcenuu (00bUWIUHCIEBO MY-
HbIX, y KOMOpbIX Uueem 2143 mauyui).

paznuyen).

5. Mecmo HaxoxcoeHus 2eHemuueckozo mamepuana, 3ampoHymo2o
mymayuanu

Hoepnuie Humonnazmamuueckue
3ampazusaiom zenemuueckuit ma-
3ampazueatom xpomocomsl sdpa mepuan opeanoud08 YUMona3mol

(Mumoxonopuu, naiacmuowvt).

6. Hpu‘luﬂbl, eblzeaeuiue U3MEeHenun

Cnonmannule Huoyuupoeannuvie

ecmecmeenHble UCKycCmeernHble

7. Ilo cmenenu uzmeHeHUA 2EHEMUUECKO20 mamepuaia

T'ennvie Xpomocomnule I'enommnoie
H3mennrwm H3mensnom CHPYK- H3menenua konuuecmea
CHMPYKmypy mypy omoenbHbIX Xpo- XPOMOCOM 8 XPOMOCOMHbBIX
OMOeIbHbIX MOCOM (XPOMOCOMHDbBLE Habopax OP2aHU3IMO8,

2€HO086 nepecmpouku uiu ao- KpamHoe 2ana10UuOHOMY
oepayuu) 6 pesynioma- (Aynnoudusn) unu Hekpam-
me paspuleoe u Hoe 2anjoudHomy (auey-
60ccoeOUHeHUs naouous uau NOJUNIO-
uous)

Xpomocomnvie mymayuu

YcimoBHOE ‘ H3MeHeHne CTpYKTYpbl XpOMOCOMBI ‘ Haszsanue
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0003HaYeHne
ABBI'JIEeFGH HopmMmanbHbIii TOPSIOK TEHOB -
ABI'JIEeFGH HexBaTtka, BbIlaicHUE BHYTPEHHETO Henenus
ydacTka
BI'JIEeFGH YTpara KOHIIEBOrO y4acTKa Jlebumencu
ABBBI'JIEeFGH VY 1BoeHUE yyacTKa Jynnukanus
ABBFJ/IeEI'GH | IToBopor yuactka Ha 180° ¢ n3menenuewm | Ilepurientprdeckast
MO3UIIUU IEHTPOMEPHI WHBEpCHUs
AI'BB/IEeFGH oBopor yuacrka Ha 180° Ge3 [Tapanentpuueckas
WU3MEHEHHS TTO3UIUHU IIEHTPOMEPHI WHBEpCHUs
ABBI'JIEeFGH Permunpoxnas
MNOPGeR [lepemenieHue yyacTka Ha TPaHCIOKAIIHS
l HETOMOJIOTUYHYIO XPOMOCOMY
MNOI'JIEeFGH
ABBPGeR
ADEeFBCGH IIepemelnieHne reHOB B XpOMOCOME Hepenunpoknas
TPaHCIOKAITHS

® — [TI0JIOXKCHHUEC ICHTPOMEPHI B XPOMOCOME

OBILIME ITPEACTABJIEHUA O CEJIEKIIUU

CEJIEKIIUA (om nam. Selectio — omoop, evibop) — Hayka,
pazpabameiearouias  meopuu U Memoovl  CO30AHUA  HOBLIX U
YCOBEPUIEHCIMBOBAHUA  CYUWLECHBYIOWUX  HOPOO  HCUBOMIHbBIX, COPHOG
PacmeHuil u Wmammos MUKpOOpP2aHu3Moa8.

Hecmotpst Ha TO, 4YTO cCeylekuusi B TIEPEBOJE O3HAYAET «OTOOP»,
COJIep)KaHHWE CeJCKIIMM HE OrpaHUYUBACTCS TOJIBKO OTOOPOM.3BOJIIOIHUS
JIOMAIIIHUX PACTEHUWA W >KUBOTHBIX OTJIMYAETCS OT 3BOJIIOLMU >KUBOTHBIX M
pacTeHuld B NPUPOJAE, TaK KaKk B IMPUPOJHOU CpEeAe JAEUCTBYIOT 3aKOHBI
€CTEeCTBEHHOTO OTOOpa B IPOIECCe MPHUCIOCOOJIECHHUS OPraHU3MOB K YCIIOBHSIM
CylIeCcTBOBaHMs. J[oMaliHue >KUBOTHBIE W KYJIbTYPHBIC PACTEHHUS B MEHBILIEH
CTETICHU TTOJIBEPIKECHBI ACHUCTBUIO HEOIATOMPUSTHBIX YCIOBHM CpPEbl, TaK KaK B
OoJibllIe WM MEHBIIEHM Mepe HaXOJATCs IO 3alllUTOW  dYeJoBeKa.
Pa3zMHOXKEHHE, YHUCIEHHOCTh M TEHETUYECKHWNM COCTAaB IMOMYJALUNA JOMAIIHUX
JKUBOTHBIX U PACTEHUU PETYIUPYETCS YEIOBEKOM B IIPOLECCE MCKYCCTBEHHOIO

ot6opa. OCHOBHbBIE METO/IbI CEIEKIINU:
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— 0TOOpP HYXHBIX (DOPM C HY>KHBIM COYETAHUEM MTPU3HAKOB;

— ruOpuan3anus C LEJIbI0 BBIBEICHHS YCTOMUYMBBIX MOPOJ >KMBOTHBIX U
pacTeHM JUIs MOJIy4E€HUs TETEPO3UCHBIX THOPUIIOB IIEPBOTO MOKOJICHUS.

CoBpeMeHHas  celeKuus NPUMEHSET METOAbl  HHAYLHUPOBAHHOIO
MyTareHes3a (pagualiOHHOTO U XUMHUYECKOI0), 0COOEHHO B CEJIEKIIMH PACTEHUM.
Cenexknmsi Kak Hayka TECHO CBs3aHa C CHCTEMAaTHKOM, aHAaTOMMEM,
dbusnonorueii, buoxumuei, reorpadueii U IpyrumMu HayKaMu.

CenexuunonHas paboTa ¢ )KUBOTHBIMHU, PACTEHUSIMU U MUKPOOPTIaHU3MaMHU
UMEET CBOM OCOOEHHOCTH U CHenuuKy, OJHAKO, HECMOTPS Ha pPa3IUYUsI
MEPBOIO ATamna CEeICKIMOHHON paboThl, @ UMEHHO CKpPEIIUBAHUs, B JaIbHEUIIIEM
IPOBOJNUTCA HCKYCCTBEHHBIH OTOOp, MPOBEACHHE KOTOPOIrO aHAJIOTMYHO IS

JIOOBIX OPTaHU3MOB.

Tunbl 1 OCHOBHBIE NMPUHIMIIBI HCKYCCTBCHHOI'O 0T60pa

HckyccTBeHHbIi 0TOOP — croco0, ¢ TMOMOIIBIO KOTOPOTO Hapsiay ¢
rudpuan3aimeil 4YemoBeK co3Jal M CO3Aa€T BBICOKOMPOIYKTHBHBIE COpTa
KyJbTYPHBIX PACTEHHM W MOPOJIbI )KUBOTHBIX. MICKyCCTBEHHBIN OTOOP MPUMEHSIOT
U i1 MUKPOOPraHU3MOB. DTUM IMYTEM TOJYYEHBI LIEHHBIE IITAMMbI, HAIIPUMED,
MJIECHEBBIX TPUOKOB, BEIPAOATHIBAIOIINUX MEHUITUIUIUH U IPYTUEe aHTUOUOTUKH.

OcraBnsis  ayiga pa3MHOKEHHUSI  JIydllide  OCOOM  C  TIOJIC3HBIMH
XO3SIUCTBEHHBIMU Kay€CTBAMH, YEJIOBEK W3MEHSJ B HYXXHYIO CTOPOHY 4YacTOTY
BCTPEYAEMOCTH aJICJIEN B PA3MHOKAIOIICHUCS MOIMYJISLINY.

BriepBbeie orpomMHyr0 poJib 3TOTO Tporecca ormetwia Y. J[apsuH. BHavasie
ObL1 Oecco3HaTeNbHBIH O0TOOP (YK€ C JpPEeBHUX BpPEMEH): YEJIOBEK JIUIIb
COXpaHsUT I Pa3MHOXKEHHUS CaMbIX MOJIOYHBIX YKHBOTHBIX, 0oJiee SMIICHOCHBIX
KYyp, CaMbl€ YpPOXKaWHBIE WM pPaHHECHEIbIE OBOLIM, 3€pHOBbIE WM T.A. EmE B
JPEBHOCTU OBUIO IMOJMEUYEHO, UYTO KayeCTBO IOTOMCTBAa 3aBUCHUT OT KadyecTBa
ponuTenel, MOATOMY MMOJOUPATUCH JIYYIIHEe TPOU3BOJUTEIUMN, CKpPEIIUBAIN

HanmOoJIee MHTEPECHBIX ISl XO3SHUCTBEHHBIX IeJied U MPOU3BOJIUIN OTOOp B HX
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noToMcTBe. POAOCIIOBHBIE JIOMIAeH, HATPUMEDP, COCTABIISUIUCH €€ 6 ThICSY JIET
Ha3aj B Mexxaypeube Turpa u Edpara.

MeToaudeckuid 0T00p YesmoBek Hayaua BecTu ¢ koHua XVIII B. coznasas
HOBBIE TTOPO/JIbI JKMBOTHBIX U COPTA PACTCHUI MO 3apaHee HAMEYEHHOMY IJIAHY.
CozHarenbHO moOAOMpas Jig CKpPEHIMBAaHUS MCXOJHBIE Tapbl, OH IOJy4al
pa3HO0Opa3HbIi MaTepual B MOKOJEHUSAX, OTOMpan ocoOu ¢ Haubosee yJlayHbIM,
HY>XKHBIM €My COUYE€TaHUEM MPU3HAKOB.

Y. JlapBuH, BOIPEKH TOCIOJACTBYIOIIEMY B TOT MEPUOJ B HAYKE MHEHHIO O
HEU3MEHSIEMOCTH BHJIOB, JIOKa3ajl, YTO, BE/s LIE€JICHANPABICHHBIN O0TOOP, MOKHO
U3MEHATh BHUJIBl. YUeHHE 00 HMCKYCCTBEHHOM OTOOpE CTajJo0 TEOpPETUYECKON
OCHOBOU CEJIEKIIUU.

Ha ero ocHoBe pa3pa0oTaHbl METOJIbI CEJICKIIUM PACTEHUM, KUBOTHBIX U
MUKPOOPraHU3MOB, TO3BOJIAIOIIME CO3/1aBaTh MHOKECTBO LIEHHBIX COPTOB
Pa3JIMYHBIX CEJIbCKOXO3SIMCTBEHHBIX KYJIbTYp, MHOPOJ KUBOTHBIX M IITaMMOB
MUKPOOPTaHU3MOB.

Temmbl 3BOJIONNM, YNPABIIEMONW YEIIOBEKOM, ropas3io ObIcTpee, 4eM B
MPUPOAE. DTO CBI3aHO C TEM, YTO MCKYCCTBEHHbIN 0TOOP ropasao 3¢pdexruBHee
€CTECTBEHHOI0: YEJIOBEK COXPAHSET TOJBKO T€ OPraHU3Mbl, KOTOPHIE EMY HYXHBI,
a B TpUpojie OOJIBIIMHCTBO TOJIE3HBIX MYTAIUM JIUIIh HECKOJBKO YBEIUYUBAIOT
BEPOSTHOCTh BBDKUBAHUA U Pa3MHOXKEHUS. YacTo Mopobl JOMAITHUX JKUBOTHBIX,
MOJYYEHHbIEC 32 HEMHOTHE COTHH, & TO U AECATKH JIET, OTIUYAIOTCS JIpYT OT Apyra
3HAYUTENIHHO 0O0Jiee PEe3KO, YeM BHUJblI U Ja)Ke POJbl IUKUX KUBOTHBIX. Eciu Obl
takue GopmMbl OTOOpa HAIUIM MECTO B JUKOM COCTOSIHUM, TO OHU OBUIH OBl

OIINCaHbl KaK HOBBIC BHUBI.
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PA3EJI V. BUJ. MTPOUCXOKIEHUE )KU3HU HA 3EMJIE

OBOJIIOIMOHHOE YYEHUE

IIPEJICTABJIEHUA Ob SBOJIIOLIUH > KU3HH B UCTOPUH HAYKHU

He nayunvie

Cooepoicaujue omoenbHble HAYUHO-

000CHOBAHHbIE UOeU

Cmpoeo HayuHbvle 832140061

Penuzuosznwie
OBoJironysl  He-
BO3MOkHa, bor

co3fall BCE JKHU-
BBIC  CYyIIECTBa
TaKUMH, KaKUMH
MBIl WX BHIUM

ceiyac

Hoeanucmuueckue
(BUTATHM3M)

— IlpencraBneHuss JpPEeBHUX TPEKOB
(Apucrorenb, IMIEAOKI) O TOMOJIO-
TMYHBIX OpraHax™® >KUBBIX OpTraHW3-
MOB W I€JIECOOOpPa3HOCTH Pa3BUTHSI
KUBOTO;

— IlpencraBnenns Kapna JluaHes o
BO3MOYKHOCTH BO3HUKHOBEHUST HOBBIX
BUJIOB MyTEM rubpuausanuu (B oc-
HOBE — ITOBCEHEBHBIC HAOIIOICHUS O
MOJIYy4eHUH TUOPHUIOB B HCKYCCT-
BEHHBIX YCJIOBHUSIX: OCJIa U JIOIIATU —
MyJLIa U JIp.);

— Wnen Ommanyuna Kanra 06 usmen-
YHBOCTH BCETO MHpPA, B TOM YHCIIE U
BCET0 KHUBOTO;

— IpencraBnenus T'otdpuma Jleio-
HUI]a O Tpoleccax TpaHCcPopMaluu
dbopm pu
TTOMOIIIN BBICIITMX CHJT;

Pa3INYHbIX KHU3HHU

— «Teopust  karactpod»

JIeononbaa KioBne;

Kopxa

— 9BOHIOHI/IOHHBI€ MpeaACTaBJICHUA

Kana batucra Jlamapka (1809 r.).

Teopus »BOTIOLHH
Yapawza Pobepra
HapBuna u Anbdpena
Paccena Yomneca

(1859 r.).

*— 20Mmon02uuHble OpP2aHbl 6bLINOJIHAIOM 6 O0Op2anHuime 00Hy u my osce

dyukyuro y paznvix opeanuimos.
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Hay4unble npeacras/ienust 00 3B0JIIOIHH KUBOro B X1 X B.

IIPEJICTABJIEHUA Ob SBOJIIOLIUH 2 KHUBOI'O MHPA

XK. b. Jlamapka Y.P. [lapeun u A.P. Yonnec

Hputha usmerndueocmu, (I’IO}ZGJleHM}Z npus’HaKa)

— JlelicTBHE OKPYKAIOIIEN CPEIBL. — JlelicTBHE OKPYKAIOIIEH CPEJIBL.

I nasnas osudxcywas cuna 360110Yun

— CtpemiieHue JKMBBIX OpraHu3MoOB K | — EcTecTBeHHBIN 0TOOD.
CaMOCOBEPILIEHCTBOBAHUIO. — boprba 3a CYILIECTBOBAHME
(BHYTPHUBHIOBAS U MEXKBHJI0-Bas).

Mexanusm uzmenuueocmu

— ((pra)KHeHI/Ie)) WM «HCYHPAKHCHHUC) | — HN3MeHeHus BO3HHUKAIOT BHE3aII-HO,

OpraHoB [JIsl MPUOOPETEHUS WU YCT- CIIOHTaHHO, CIIy4YaiHo;
paHeHus MPU3HAKa, — IlpusHak mnposiBisieTcs cpazy B
— Ilpm3nak (ero KoJM4eCTBO) HaKam- IIOJIHOM MEpE;

JIMBACTCSA WM UCYE3aeT IOCTENEHHO B | — BoO3HUKaromue HM3MEHEHUS HEOIl-
3aBUCHUMOCTH OT («KEJIaHUs» OpPraHu3- penenéHHble, HelpeaCKa3yeMBble.
Ma;

— H3meHeHHe OpraHoB MNPOUCXOAUT B
COOTBETCTBHUM C <GKEIIAHUEM» Opra-
HH3Ma, TO €CTh CTPOIO ONpEAEIIEHHAsS
W3MEHYUBOCTh, (MpPaBUJIO  aJEKBaT-

HOCTH).
Ilepedaua o3HUKUWUX UBMEHEHUL NOCIEOVIOWUM NOKONEHUAM
— Bce Bo3HUKIIME MPU3HAKK TOJTHOCTRIO M | — [lepeada BO3HHUKIIETO MPHU3HAKA
00s13aTeIbHO nepearoTes BCEM | IIOTOMKaM IIPOMCXOJMT HE BCeraa
MIOTOMKAaM. (TTepuoIMYecKH MPU3HAK MCUe3a-eT,

a 3aT€M MOYET BHOBb IMPOS-BUTHCS
MOJHOCTBIO,  LEJIMKOM  4e-pe3
HECKOJIBKO TTOKOJIEHUM).

JIM3pynTHBHBIN, CeMeHHbIN U TPYNNOBOI 0TOOP — KaK (popmMbI
€CTeCTBEHHOI0 0T00pa

JAn3pynTuBHbIA 0TO0P (pa3pbiBalOIIUil 0TOOP) — 3TO OJHA W3 TJIABHBIX

dbopm ectecTBeHHOro otOOpa. B manHOM ciiydae otOupaercss HE OJIUH THII
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OTKJIOHEHHUS OT HOPMBI, a JIBa WU OOJIbIIIE. DTO MyTh APOOJIECHUS MTPEAKOBOTO BUIA
Ha JIOYCPHUE TPYNIIUPOBKHU, KaXJ1asi U3 KOTOPBIX MOKET CTaTh HOBBIM BUAOM. [Ipu
ATOM €JIMHBIA MPEXJe BHUJ paclagaeTcs Ha TPYNIUPOBKH (packl, (GOpMBbI),
oTiauYaronecss MoOp(OJIOTHYECKH, TIO BPEMEHH PA3MHOKCHHUS WA  Ke
npeanountacMoil nuiie. Hampumep, HEKOTOpbIE JOCOCEBBIE PHIOBI 00pa3yrOT B
o3épax ABe (QOPMBI: MEJIKYI0, IHUTAIOMIYIOCS MEJIKUMU pPakooOpa3HbIMH, U
KPYIHYIO, XUIIHYIO.

[IpuMeHSI0T AU3PYNTUBHBIA OTOODP, IIPU BBIBEACHUN MSCHBIX W MOJIOYHBIX
MOPOJ, POTaTOrO CKOTA, BEPXOBBIX U TSKEIOYNPSKHBIX JIOMIACH, PA3HBIX MOPOJ
co0aK U COPTOB KYJIbTYPHBIX PACTECHUH.

BoiensaioT ceMeHbIii M TPYNmoBoOil OTOOpP, KOrja IPEUMYIIECTBO B
Pa3MHOXXEHUU TMOJy4aloT HE OTIeNbHbIE OCOOHM, a BCs rpymnmna B eioM. Tak
BO3HHUKAIOT MPUCTIOCOOUTENIbHBIC YepPThl TPYIINIOBOrO IOBEICHHUS MYypaBEeWHUKA,
ITYETUHON CeMbH, TaOyHa KOTBITHBIX HJIM CTau 00€3bsH.

Hecmotps Ha TO, 4TO pa3Hble (OPMBI €CTECTBEHHOrO0 OTOOpa MOTYT
MIPUBOJIUTH K PA3HBIM, ITIOPOU K IPOTHUBOIIOJIOKHBIM PE3yJIbTaTaM, IIPUHIIHAI Y BCEX
OJIUH — BBIKUBAHHUE U OOJIbIIasi BEPOSITHOCTh OCTaBUTH MOTOMCTBO M3 HamboJiee
MIPUCITOCOOJICHHBIX K JAHHBIM YCJIOBUSM. ECTECTBEHHBINM OTOOP — €IMHCTBEHHBIN
HaIpaBJICHHBIM (PaKTOP SBOJIOIMH, CO3JAIOIIUMN TPUCIOCOOJCHHOCTh BHIOB K

BHCIITHWM YCJIOBHSIM.

CUCTEMATHUKA KAK OTPA’)KEHUE ITPOLECCA 3BOJIIOLIUHA
Hckyccmeennvie u ecmecmeeHHble CUCEMbl CUCH EMAMUKU
HCUB020.
[TonbITKN KiTacCUPUIIMPOBATH OECKOHEYHO MHOTOOOpa3HbI MUp pacTeHUI
Y JKUBOTHBIX MpEJIpPHUHUMAINCh €mE 3aqoiro a0 Hamed 3pel. Hampuwmep,
MHOTOBEKOBYIO HMCTOPHIO KJIACCHU(HUKAIUU MOXKHO TMOApPA3ACIUTh Ha YEThIpe
nepuoa.

Ilepuoa yrunurapHoii cucreMaTuku [lepBoiii pUHIUIT KiTacCH(PUKAIINHA —

pacnpeacicHuc HM3BCCTHBIX paCTeHI/Iﬁ N JKHMBOTHBIX B TIpPyHOIbl II0 HX
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XO035UCTBEHHOMY, TO €CTh YTUJIMTAPHOMY 3HAYEHUIO: CHEIOOHBIC, SIOBHUTHIC,
JIEKapCTBEHHbIC, TEKCTUJIbHbIC U T.lI. PACTCHUS; U JIOMAIIIHUE, JUKHUE, MOJIE3HbIE,
BpEJIHbIE, )KUBOTHBIC, MTHUIIbI, PIObI U T. A. OYEBUIHO, ATOT MEPHUO]I HAyajCsi B
caMOM Hayaje XO3SMCTBEHHOW JeATEIBbHOCTH YeJIOBeKa W ObUT  CaMbIM
JUIATEIbHBIM 3aKOHYMBIIAMCS JIMIIb B KOHIIE X VI B.

Ilepuoa uckyccTBeHHbIX cucTeM. OCHOBHOW MPHUHITUIT KJIacCU(PHUKAIIMKU —
O00OBEMHEHUE CXOMHBIX KMBOTHBIX W PACTEHUU MPEUMYIIECCTBEHHO IO OIHOMY,
IIPOM3BOJILHO B3ITOMY MOpdosorndeckomy npusHaky. Lesampnunuii (1519-1603)
BBIJICTINII B 0COOBIE KJIACChl IEPEBbSI U KYCTAPHUKHU, PACTCHUS C OJTHUM CEMEHEM B
IJI0/I€, PACTEHUSI, KOTOPhIE COAEPKAT HECKOJIBKO CEMSH B IUIOAE, U T.I.

BricmiuMm fgocTmkeHHEM B 3TOT TMEPHOJ SIBWJIACh cucTeMma pedopmaropa
cuctematusupytonieii 6oranuku u 3ooiorun K. Jlunanes (1707-1778). Bech
MHoOrooOpasHbIi Mup pactenuit K. Jlunei pa3zgenmn Ha 24 knacca. [IepBoie gecsath
kiaccoB cucrteMmbl K. JIMHHEs BBIJIETEHBI MO YHCIY THIYMHOK (OT OJHOM J10
JIECATH ), 1ajiee KJIacChl OTIUYAIUCh JIMOO KOJWYECTBOM ThIYMHOK (11-i kiacc — oT
11 mo 19 terumHOK, 12-i1 — 20 u OoJjiee THIYMHOK OKOJO II€CTHKA), JIMOO
PACIIOJIOKEHUEM THIYMHOK B IIBETKE, a TaKXK€ BBIJEICHBI KJIACCHI C Pa3HbIMU
BapUaHTAMHU CpAaCTaHUs THIYMHOYHBIX HUTEHW; PacTEHHSs, Y KOTOPBIX IbIJILHUKU
CPOCIIUCH cO cToJOMKOM (OpXuAHBIC); Ba KiIacca OJHOIOJBIX PACTCHHM, OJHO- U
JIBYJJOMHBIX PAacTEHUM, TOJMIaMHbIE pacTeHHs (Ha OJHOM pACTeHHH €CTh U
OJIHOTIOJIbIC, W JIBYTOJIbIE IIBETKH), M KJIacC TaWHOOpayHbIX pacTeHUd (y HHUX
OTCYTCTBYIOT LIBETKH).

OCHOBHOM HEJIOCTATOK JTUHHEECBCKOM CHUCTEMBI COCTOUT B TOM, UTO KaKIbIN
13 KJIacCOB OOBEIMHSICT BUIbI HA OCHOBAHHUH JIUIIIb OJHOTO IIPU3HAKA, HAIIpUMED,
yyciaa ThIYMHOK wid (GopMbl ux cpactanus. [loaToMy BuUIbI, 00BEAUHEHHBIC B
KJIACChl, XapaKTEPU3YIOTCSI HE HCTUHHBIM POJACTBOM IPOUCXOXKICHUS, a YHUCTO
CIIy4yallHbIM COBIAJIEHUEM OJHOTO W3 NPHU3HAKOB cTpoeHus 1Betka. C apyroit
CTOPOHBI, 3Ta CXE€Ma pPa3zbeIWHUIIA MHOTHUE BHUJIbI JEHCTBUTEIHHO POJICTBEHHEIE.
Hanpumep, 371akoBble — OJTHO M3 €CTECTBEHHBIX CEMEWUCTB, TaK KaK MUX CTPOCHHUE

CXOOJHO II0 MHOI'mM Ba)KHCHILIUM IIpU3HaKaM, HO YHCJIO0 TbBIYHHOK Yy
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IpeCTaBUTENEN pa3HbIX BUIOB 3TOTO CEMEWCTBA HEOJWHAKOBO. TakuMm 00pa3oM,
CTaHOBUTHCS MOHATHO, 4TO cuctema K. JInHHes — nuckyccTtBeHHas. Bo-nepBbix, B
Kjlaccax OOBEAMHEHBI TPYIIbl PACTEHUM, YacTO BOBCE HE CBSI3aHHBIE MEXIY
co00I0 POJICTBOM, a JHIIb CIy4allHbIM COBIIQJEHUEM OJHOIO Mpu3Haka. Bo-
BTOPBIX, MOCJIEIOBATEIBHOCTh KJIACCOB HUKAK HE OTPaXaeT MOCIEA0BATEIbHOCTU
pa3BUTHS MUPa PACTEHUH, €TI0 SBOJIIOIUIO.

Knaccudukanus >XUBOTHBIX OblIa TpPOBEACHA MOJOOHBIM 00pazoM H,
cleloBaTeabHO, Uil He€ Obuin mpucymu Te ke Hemgoctatku. Cam K. Jlunneit
OTUYETIMBO ce0€ MPEACTABIISIL, UTO €r0 CUCTEMA — «JTy4llasi U3 HCKYCCTBEHHBIX)» —
BPEMEHHA, OH IIOCTOSIHHO €€ COBEPIICHCTBOBAJ U BHOCHJI UCITPABIICHHUS.

Ilepyox  HaTypaJbHBIX, WIH eCTeCTBeHHbIX cucrem. IlepBas
€CTEeCTBEHHAsl CUCTeMa pacTeHuil Oblna omyOiaukoBaHa B 1789 roay A. XKrioccbe B
kaure «Poxapl pacteHuit». BmepBbie rpymnmbl pacTeHUil ObLIM OOBEAUHEHBI B
CEMEiCTBA HE M0 OJHOMY, a IO IEJIOW COBOKYIHOCTH NpHU3HAKOB. I[Ipruém
MPU3HAKU OTHOCWJIUCh HE K OJIHOMY, a K pasHooOpa3HbIM opraHaM. Ciy4aiiHoe
COBIIAJICHUE CTAHOBUTCSI MEHEE BEPOATHBIM, OJIHAKO HE BCETa BHEUIHEE CXOJCTBO
OTpaXkaeT JeUCTBUTENbHOE poACcTBO. Cuctema A. JXKrocche OTIIMYAETCA OT CUCTEM
JpPYTUX aBTOPOB TE€M, YTO MX OCHOBHAs LEIb — YCTAHOBUTH PA3IMUUS MEXKIY
BUJIaMU T€X BBIIETOB (POJOB, CEMEUCTB H JIP.), B KOTOPbIE OHU OOBEIUHSIINCH, UTO
COOTBETCTBOBAJIO KPEAIMOHUCTCKOMY MPEICTABICHUIO O BUAAX KUBOM MPUPOJIBI
KaK CO3/IaHHBIX aKTaMU TBOpPEHHs Bbicuiero cymecra. A. JKrocche BIepBbie 3a
BCIO HCTOpUIO Hayku, HauumHas ¢ Deodpacta (poawics B 370 r. mo H.D.),
CTpeMHJICd 0ObEIMHUTH BCE CEMENCTBA HA OCHOBE MPEEMCTBEHHOTO PAa3BUTHSA, TTO
BolpaxkeHn0 K.A. TuMmupsszeBa, «....pacloOJOXKHUTb PACTUTEIIbHBIA MHpP B P,
KOTOPBIM ObI BBIPA3UJ HaM T€ B3aUMHBIC OTHOIICHHUS, Ty HENPEPHIBHYIO IICIh,
KOTOPYIO TIPEACTABISIIOT >KUBBIE CYIIECTBA IS BHUMATEIbHOTO HCCIEI0BATENs
IPUPOJIBI».

[IpyHMn  ectecTBEHHOW KjacCU(UKAIMU, BIIEPBbIE peaTU30BAHHbBIN
A. Kroccre, ciocoOCTBOBAM MOSIBICHUIO 1I€JION CEPUM €CTECTBEHHBIX CHUCTEM, U3

HUX HauOoJiee 3HauuTelbHbl A. [lekanmons, Dumnuxepa, Pagoxunkoro. OaHako
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HU OJHA W3 HUX HE Jajla OTBET HA JBa OCHOBHBIX BOIPOCA: KAKOBBI MPHYUHBI
B3aMMOCBS3€M, OOLNIHOCTH MEXJy MHOTMMH BHUJAMH pPAacTeHWHl, pojaMu U
CeMENCTBaMM U KaKOBa MPHUUYMHA TeX MEPEXO0J0B MEXIAYy cemeiicTBaMu, Oiaroaaps
KOTOPBIM 3TH CEMEWCTBA MPEICTABIISIOT CO00M Kak Obl €IMHBIN PSII PA3BUTHA.

Ha »tu Bonpock! ObUI J1aH OTBET JIMIIB Tociie Toro, kak JK.b. Jlamapk (1744-
1829) chopmynupoBana TEOPUIO 3BOJIIOIMU OPTaHMYECKON Npupojasl. B Tpyne
«IIpoucxoxaeHue BUIOB» ObUI HAyYyHO JOKa3aH W IPOJAEMOHCTPUPOBAH Ha
pa3zHO00pa3HOM MaTepuase caMm (pakT IBOJIOIUHU U €€ IBIXKYIIUE CUIIBI.

OpomononHas teopusi Y. JlapBuHa oOkazajga OrpOMHOE BIIMSIHUE Ha
pa3BUTHE BCEl OMOJIOTMHM, TaK Kak ObUIO IOKAa3aHO, YTO BHJbI >KUBOTHBIX U
pacTeHHil He SBISIIOTCS. HEU3MEHHBIMHM, HECBSI3aHHBIMU Mex1y coboi. Ilocne
onyOnukoBanus pabor Y. JlapBuHa Hayanach pa3paboTka MHOKECTBa
HalpaBJIEHUI B OMOJIOTUH, B TOM YHCIIE U CO3/IaHUE CUCTEM.

[TocTpoeHne 00X CUCTEM CBSI3aHO C MPEIBAPUTEILHON BCECTOPOHHEN U
JeTanbHOU MpopaboTKOM OoJiee TPOOHBIX BBIIEIOB — poI0OB U cemelcTB. [loaTomy
OJIHa W3 3a7a4 COBPEMEHHOM HAyKH — HW3Y4YEHHUE IPOUCXOXKICHUS WU Pa3BUTHUA
MPUPOJIHBIX TPYII PACTCHUH U KUBOTHBIX, TpaHCHOPMAIUU KU3HEHHBIX (HOPM U
pacceneHus (3KCMaHCHs) POAOBBIX U CEMEHCTBEHHBIX TPYIIII.

B Hactosiee BpeMs NpHHSTAa cUCTeMa KiacCU(UKALKUKA OPraHUYECKOTO
MHUpa, OCHOBaHHasi Ha U3yYE€HHH €CTECTBEHHBIX 3aKOHOMEPHOCTEW, OJJTHAKO HEJb3s

C TOJIHOM YBEPEHHOCTBHIO CKa3aTh, YTO 3TO OKOHYATEJILHBIN U WJI€aJIbHBIN BapUaHT.

CUHTETHUYECKASA TEOPUSA 2BOJIIOIIUAN

CTAHOBJIEHUE Konen XIX Beka Hagano XX Beka.

OOPMUPOBAHMUE | — 30-50 rogsr XX Beka.

HAVYYHBIE — DBOJIIOIMOHHOE YYEHUE
OCHOBBI Y.P. JTapsuna — A.P. Yomeca;

— Pabotsl ABrycra BelicMana o 300J0ruu;

— ®. JIo6kaHCKOTO B 00J1aCTH T€HETUKHU;
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—9. Maiipsl B 00J1aCTH CUCTEMATUKH;

—I'". CuMIiicoHa mo maJ€OHTOJIOTHH.

- 9BOJII-OHI/IOHHaSI u IMOITYJIIIMNOHHAaA I'CHCTHUKA

C.C. YerBepukona (1926-1929 rr.);

— OopMypoOBKa OCHOBHBIX MOCTYJIATOB

H.H. Boposnmnossim (1978-1980).

COBPEMEHHOE | — BO3BHMKHOBEHHE U CTAaHOBJIEHUE TEOPUU MOJIEKYJIPHOU
COCTOSHUE U spoJironnu B 1970 r. Ha ocHoBe CTD;
[IEPCIIEKTUBbBI | — BO3HHMKHOBEHHME W  CTAaHOBJEHUE  MOJIEKYJAPHOU

OMOJIOTHH.

ITPOUCXO/K/IEHHUE JKU3HH HA 3EMJIE
I'MIMOTE3bl O BOBHUKHOBEHUWU KU3HU

COBPEMEHHAIE I'MIIOTE3bl NIPOUCXOXAEHUS KU3HU

HAYYHBIE

HE HAYYHBIE

['unore3a nmancnepmuu (abHoreHesa)— *KU3Hb 3aHECEHA Ha
3emmo wu3 Kocmoca B BHIOE TMPOCTBIX OPraHUYECKUX
MOJIEKYJI, KOTOpPbIE B JaJbHEUIIEM 3BOJIIOIMOHUPOBAIN U
MPEBPATUIIUCh B CIOKHOE OPraHUYecKoe, a 3aTEM B JKHBOE
BemiecTBo ((B.W. BepHaackuii)

['mnoTe3a cTalOHApHOIO COCTOSIHUS (OMOreHes3a)— >KHU3Hb
CyLIECTBOBajla BO BcenmeHHOM Bceria W MEPEHOCUTCS C
MJIAaHETHI Ha IJIAaHETY ¢ KOCMUYECKUM BEILECTBOM, Tomaaas
B MOAXOJSIINE YCIIOBHS CYIIECTBYET W Pa3BUBACTCS B HUX
(ITpeiiep, I1pmrorep, XIX B)

Kpeannonunsm —
’KU3Hb CO3JaHa

borom
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['unoTe3bl 0 cam03apoXkKACHUH KU3HU (abroreHesa)
— OMnenoks, Apucroreab V B A0 H.I. HU3 HEXHUBOrO
BEIIECTBA;
—I'umoTe3pl 0 camMoO3apOXACHUM JKU3HH W3 HEXKUBOUN
MaTepUu  OPraHUYECKOTO  TPOUCXOXKICHUS  (TPYIIBI
KUBOTHBIX, 3eMJys, Bo3ayxa) Omnposeprnu @.Pepam, JI.
[Tactep.
—Teopuss OMOXMMHYECKOW HBOJIIOIMU B  pe3yjbTaTe
bu3MUeCKUX W XHMHYECKHX TIPOILECCOB TMPEBpaIlECHUs
matepuu (A.W. Onapun, JI. Xonneitn XX B.).

HEOBXO/IUMBIE U TOCTAUOYHBIE YCJI0OBUA BOGHUKHOBEHUA
KU3HU HA IIVIAHETE (®PU3UYECKUE U XUMUYECKHUE)

O,Z[Ha HeOOJIbIIAs KEITas 3BC311a B ICHTPC 3BéSILHO-HJ’IaH€THOﬁ CHUCTCMBI U
HaJIMYMeE IUIaHEThI BOJINU3H B C(bepe ee I'PaBUTAIMOHHOI'O IIPUTAKCHUA

OHpGI[CJIéHHOe PaCcCTOAHUC OT 3BC3AbI A0 IINIAHCTHI, IIO3BOJIAIOIICC ITOAACPKUBATDh
TEILIOBOM M CBETOBOM PCKHUM Ha ITIOBCPXHOCTH IIJIAHCTHI

Macca mwragetsl = 1/20 maccsl CostHia

OpOurta muaHeThl — OJU3Kask K KpyroBou

N3nyyeHne TEeIIoBOK U CBETOBOM YHEPTHUU 3BE340M MPUMEPHO IMOCTOSHHO B
TE€YEHHE JUTMTEIBHOIO NEPUOJIa BPEMEHHU

Boz[a Ha IJIaHCTC HAXOAUTCS B JKUAKOM COCTOAHHUUN XM HAXOJHUTCA HAa ITOBCPXHOCTHU
IIJTAHECThI

Hanuure OnouapHBIX 37IEMEHTOB Ha IJIaHETE

BoccranoBurenpHas aTMocdepa MIaHeThbl

Crporo omnpeaenéHubie GU3NKO-XUMUUECKUE YCIOBUS HA MOBEPXHOCTH TIJIaHETHI
(atMocepHOE FIEKTPUUECTBO, PAIUOAKTUBHOE U3IIyYEHHE, KOCMHUYECKOE
U3JIy4EHUE, TEMIIEPATypa HE CIUIIKOM BBICOKAsi, PACTBOPEHHBIE B BOJIE
MUHEPAJIbHBIEC BEIIECTBA)

[TepBoHavYaIbHOE OTCYTCTBUE KAaKUX-THOO (POPM KU3HH HA TIAHETE
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TUIIOTE3A A M. ONIAPUHA M JI:x. XOJIJIEMHA (1924 —1929 rr.)

HAYYHBIE OCHOBBI I'NITOTE3bI

'

I'mnore3a kapouaHoro npoucxoxaeHuss Hepru .. MenjaeseeBa

HcciienoBanusi pycckux u 3apy0e:KHbIX YYEHBIX B 00J1aCTH Ie0JIOTUH,

Omnosiorum, reorpagum, reOXUMHHU U JPYTUX eCTECTBEHHBIX HAYK

9TAIBI ABMOTUYECKOM 3BOJIIOIIUU

Oran [Iponecchl, npoucxoAsIMe Ha COOTBETCTBYIOIIEM JTaIle

I O6pa3oBaHuEe OPraHMYECKMX MOHOMEPOB U3 HEOPTaHUYECKUX COCUHEHUN B
pe3yjbTaTe XUMHUYECKUX peakuui (Hampumep: GopMaibaerujia, yKCyCHOM

KHCJIOThI, MOYCBHHBI, I'NTMIICPHUHA, TJIFOKO3bI U T.H.)

1 O6pa30BaHHe OpPraHn4YC€CKUX OJIMT'OMCPOB B PE3YyJIbTaTC XHMHYCCKUX

peaxKuuii.

1l | OOpa3oBaHMe TUTaHTCKUX OPraHUYECKUX MAaKpPOMOJIEKYJ B pe3yJbTaTe

peakuui nonumepusanuu. PopMupoBaHUe KOALEPBATOB.

KOAIEPBATHAS KAILJIA

Koauepeam 000co01en om
6Heutnell om cpeovl
JIUNUOHOU NIIEHKOU

JURUOHASA
naénkKa
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CAMOOPI'AHU3ALIUA

Pacnao 0o omoenvnvix
MAKPOMOIEKY

YprnHeHue U yciodicrnenue ¢
noeésiuieHueém ycmoﬁlmeocmu

MAKPOMOJIEKY1bl
6 cocmaee
Koauepeama

uu 8 OKpyHcarouienl
cpeoe.

Qg ?D — omoenvHble




Yenosnvie obosznauenus:

1 — llocnowenue u3z oxpysscarowell cpeowl

HEeoOX00UMbIX Beulecms ¢ Ux

NOCAEOVIOWUM BKTIOUEHUEM 8 NPOYeCC NPeodPa3068aHUs Geuecmaa Kaniu.
2 — BovisedeHue npo0ykmoas peakyuu 3a npeoeivl Koayepsama.

% & — omoenbHble MAKPOMOJIEK)JIbL 8 KOayepsame ujiu 6 cpe()e.

IIPEOBPA30OBAHHE KOALIEPBATOB B IIPOBHOHTbBI

(I'unome3vt nPeodPA306AHUA HEIHCUBOI MAMEPUU 8 HCUBLE OP2AHUZMDbL)

l'unomesa llepsuunas cmpykmypa Cnocob opmuposanusi
npoOUOHMA U 803HUKHOBEHUE
HYKJIEUHOBBIX CIPYKMYD
l'onobuos CyOcTtpar mnomoOHbIN KiIeTKe, | B pe3ynbrare XUMHUYECKUX
(cyocmpamuas | BKIIOYAIONTUN O€JIKOBBIC | peakliuii BHYTpU CyOcTpa-Ta
eunomesda CcyOCTaHIIUM, CIOCOOHBIE K | MOSBWJIKCH HYKJICUHO-
A.U. Onapun) | aBrOoaTanmuzy, CTPYKTYp  C | OJJOOHBIE MOJIEKYJIBI.
T€HETUYECKUM KOJIOM HET.
l'enobuos Crpyktypa co cBoicTBamu | Bokpyr ce0s HYyKJIEHHOIO-
(cunomesa F€HETUYECKOro KO/a, CIoco0- | 1o0Has MaKpOMOJIEKyJia
«2071020 2eHa» | HA K CaMOpEryJsilud M caMmo- | co3halia onpeAeNnEHHYIO
/. Xonoetin) BOCIIPOU3BEACHUIO HYKJIe- | CyOCTaHIIMI0 U OTHACJINUIIACH
WHOTIOIOOHASI MAaKPOMOJIEKYJIA | OT OKPYIKAIOIICH CPEeIbI
Tonobuos + B crpykrypy noxinerouHoro | CoBMecTHas 3BOJIFOLUA
2eHOOUO03 npenkKa BXOAWIM CyOcTpar — | cyOcTpara—0enka ©u HyKJe-
(c mouku 3penusi | OCTKM W HYKICHHOIIOJOOHBIC | MHOTIOJOOHOH  MaKpoMoJIe-
MOJIeKYIAPHOL | MAKPOMOJIEKYJIbI KyJdbl B pE3yJbTaTe 4Yero
ouonocuu chOpMHUPOBATUCH npoou-
1980 2.) OHTBI.

HYKJIEMHOBBIE CTPYKTYPbI
(IIEPBHYHOCTb MOJIEKYJI THK HJTH PHK)

JIHK

PHK

CTPYKTVYPA

MouJiekyna COCTOUT U3 ABYX

‘ Monekyna COCTOUT U3 OAHOU LENOYKHU
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KOMILICMCHTAPHBIX HCIIOYCK ‘

YYACTHE B I[TPOLIECCE CUHTE3EA BEJIKA

Copepxutr uHpopMmanuio o crpyk-type | MHdopmanus o cTpyKType KOHK-
BceX OenKoB  opraHu3Mma; CHHTE3 | peTHoro oenka neperocutcs ot JHK ¢
HEOOXOJMMBIX OpraHu3My B JaHHBIN | yuactueM uHpopmarmonnoit PHK k
MOMEHT O€eJIKOB ocyulecTBisieTcs | pudbocomam, TpancroptHas PHK
MOCPEJICTBOM IMYTEM IMEpeHoca MH- | 00ECIeYMBAET TPAHCIIOPTU-POBKY
dbopmanmu ¢ momomsio PHK 1 cuHTe3a | aMHHOKHMCIIOT K MECTy CHHTE3a OeKa

COOTBETCTBYIOLIETO Oenka Ha | Ha pubocomHoi PHK

pubocoMax KJIETKH 4Yepe3 IMOCPEICTBO

moJsiekysn PHK.

B KAKMX OPTaHU3Max MPUCYTCTBYIOT

Bxoaut B cocTaB BCceX OpraHu3MOB Bxoaut B cocTaB BCceX OpraHu3MoOB, B
KpOM€ BUPYCOB (IIPOKapHOTHI U TOM YHCJIE U BUPYCOB, SBISACH B HUX
9YKapHOTHI) XPaHUTEJIEM HACIIEICTBEHHON UH-

(dopmanyy (BBITOIHSIOT Ty e
(YHKUHIO, KAKYIO UTPAET MOJIEKYJIa
JIHK B aykapuoTax u 6oJiee CI0KHO
YCTPOEHHBIX MPOKAPHOTAX).

AHTPOITIOJIOI'USA - HAYKA O YEJIOBEKE

Aumpononocus — Hayka, BCECTOPOHHE U3ydYaromas OHOJIOTHYECKYIO
NpUPOAY dUeloBeKa (TIOJIOKCHHE YeIIOBEKa B PNy OPTaHUYECKHX CYIIECTB,
MPOUCXOXKJICHUE 4YENOBEKa, JPEBHHE © COBPEMCHHBIE THUIBI  YEJIOBEKa,
MOP(OJIOTUYECKHE, TTOJIOBBIE U BO3PACTHBIE OCOOCHHOCTH YEJIOBEKA).

Anmponozenes — yueHue o MPOUCXOXKIECHUHN YeloBeKa (OJUH U3 Pa3IesioB
AHTPOTIOJIOTHH).

Aumponocouyuozene3 — y4YeHUE O TIPOUCXOXKIECHUU YETOBEYECKOTO
oO1ecTBa.

ITPOHUHCXOKJIEHHE H 3BOJIOIHA YEJIOBEKA

I[To Mepe pa3BUTHS TIPAKTUYECKOH JEATECILHOCTH HAKAIUIUBAMCh M
PaCIIMPSITUCh 3HAHUS JIFOJICH 00 OKPYXKAIOIEM MHUPE: O KUBBIX OPTaHU3MaX, B TOM
yuciae U 0 4enoBeke. [[0CTeNeHHO CIIOKWINCH CICIMAbHBIE HAYKH, W3Y4YaBIITNE
YeJIoBeKa, MPEXKIE BCEr0 WMH CTajd, MEAWIMHA H  (PapMakoJIOTHs, 3aTeM

CJIOKUJIAChb OTACJIbHAA HaYKa — aHTPOIIOJIOT'HA.
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COBPEMEHHBIE I'MITOTE3bI IPOUCXOXIEHUA YEJIOBEKA

[TpoGnemMoil BO3HUKHOBEHHSI Pa3BUTHS YEIOBEKA 3aHUMACTCS IETBIA Psi
HayK, U B YAaCTHOCTH AHTPOIIOJOTHA. B aHTpOMoNOruy BBIACIEHO IOHATHE —
AHTPOITOTEHE3, KOTOPBIM PaCCMATPUBAECT MPOLIECC BBIICIICHUS YEJIOBEKA U3 MHUpA
KUBOTHBIX. [IpouCXOXJeHHE dYeloBeKa paccMaTpUBAIOT Takxke Quiocodus,
TEOJIOTHSI, UCTOpHUS, MAIEOHTONOTHUs. B CBS3M C 3THUM CYIIECTBYET UEBIM Pl
Pa3JIMUHBIX TEOPUH, OOBSICHSAIONIMX BO3HUKHOBEHHE 4YEJIOBEKAa Ha 3emiie, Cpelu
HUX MOKHO BBIJIETTUTH CJIETYIONINE (OCHOBHBIE):

— TEOpHUsl TBOPEHUS (KPEalMOHU3M);

— T€OpHsI BHEIIHETO BMEIIATEIBCTBA;

— T€OpUsI IPOCTPAHCTBEHHBIX aHOMAJIUM;

— BBOJIFOIIMOHHAS TEOPHS.

Crnenyer OTMETHTh, YTO HECMOTPSI HM HA YTO HHU OJIHA U3 CYIIECTBYIOLIHUX
TUIIOTE3 MPOUCXOXKACHUS 4YeJoBeKa (B TOM YHUCJE W SBOJIOIMOHHAST TEOPHs) HE
SBJISIETCA CTPOrO JOKa3aHHOW. Y Ka)XXJ0il M3 HUX €CTh IUTIOCHI U MUHYCHI, O€bie
[IATHA W 3arajJiki, KOTOPBIE PACKPBIBAIOTCS ITOCTEIIEHHO M OYEHb MEJIEHHO. B
KOHEUHOM CYeTe, KpUTEpUil BbIOOpAa OTBETAa Ha TMOCTABJICHHBIA BOMPOC O
IIPOMCXOXKICHUU YEJIOBEKA SIBJIIETCA BEPAa UHAMBUAYYMA B Ty WUJIM UHYIO TEOPUIO.

PaccmoTpum KpaTKo MepBbI€ TPU TEOPHUHU NPOUCXOKACHUS YETOBEKA.

Teopus meopenusn (Kpeauuonusm)

HpeBHre 0au OOBSCHSUIM TMOSIBJICHUE YEJIOBEKA BIIMSHUEM Pa3IMUHbBIX
CBEPXBECTECTBEHHBIX CUJI. B Mudax u jgereHaax pasHbIX HapOJOB TOBOPUTHCS O
TOM, YTO YEJIOBEK IMOSBWICS B pe3yJibTaTe€ MPEBpPALIECHUS TOTO WU HHOIO
JKUBOTHOTO (MenBens, neib(puHa, 00e3bsiHbI) MO Bosie TBOpia B mojgoOHOE eMy
(TBop1ry) cymiecTBo.

Maunaiickasi sereHga roBopuT O TOM, 4To CBsToi OTIIENBHUK, MPU3BAI
JIBYX JIECHBIX 00€3bsiH, HAyUMUJI UX XOJUTh Ha 3aJHUX KOHEYHOCTSX, BO3/CIbIBATh

U ynoTpeOsaTh B MUILY XJeOHble 37aku. B pesynbrare cMeHbI muiy, padoThl B
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noJie, mpaBegHoro o0pas3a >KU3HHU, MOJIUTB 00€3bsIHBI H3MEHWINCh BHEIIHE: Y HUX
BBIITAJIA IEPCTh, OTHAIM XBOCTBI, OHU HAYUYWJIMCh PA3rOBAPUBATH.

Mecconoramckue MU(bI YTBEPKIAIOT, YTO OOTH IMOJ IPEIBOAUTEIHCTBOM
Mapnayka younu mpexHMX CBOUX MpaBuTeneil AO3y u ero keHy TuamaT, KpOBb
A03y cMelany ¢ TIIMHOM, U U3 HE€ BO3HUK IEPBBII UEIOBEK.

B jmomeammux [0 Hamero BpPEeMEHHM JPEBHEHHIUNCKUX PYKOIUCAX
TOBOPUTCSA, YTO B MHpE BiacTBoBan TpuyMBupar OoroB — IlluBa, Kpumna u
BuiHy, OHU 1 COTBOPHUIIM YETIOBEKA.

B xpuctuaHckoi penuruu npuHsATa Bepcus O00KECTBEHHOTO COTBOPEHHS
HeroBoii (SIxBe) Mupa U yenoBeka, MPUUYEM MY>KUMHA W KEHIIMHA CO3JaHbl W3
pasHbIX cyOCTaHIMN (My>KUMHA W3 TJIMHBL, a KCHIIMHA U3 pedpa MY>KUUHBI, YTO
NOJYEPKUBAET UX HEPABHOIIEHHOCTh YK€ B MPOUCXO0XKJIECHUH). KpeallmoHUCTHI B
OOJBIIMHCTBE CBOEM, XOTS M OTBEpPralOT »3BOJIOLMIO, HO OHHM MPHUBOJAT
HEoCropuMble (PaKThl B CBOKO MOJb3y. OHU CChUIAIOTCS Ha TOT (DaKT, 4TO Jlaxe
COBPEMEHHAs BBICOKOTOYHASI TEXHUKA HE MOYKET BOCIIPOU3BECTH 3PEHHE YEIIOBEKA,
TO €CTb HEBO3MOXXHO BOCIPOM3BECTU YEJIIOBEUECKUH TIJ1a3, OCOOEHHO CETYaTKy
(100 MUIMOHOB MOJIOYEK U KOJIOOYEK; HEHUTPOHHBIC CIIOHM, BbINMOJHsIOmUE 10

MUWJJIMAPJIOB ONEpaIii B CEKYHY).

Teopus enewinezo emeuwiamenvcmea

CorjnacHO 92TOM TeOpuUM TMOSIBJICHUE JI0JIeli Ha 3emje CBS3aHO C
JIEATEIIbHOCTHIO MHBIX UBWIM3ALMI. JTa Teopus B HauOojiee MPOCTOM BapUaHTE
CUMTACT JIIOJCH MPSAMBIMU MMOTOMKAMH WHOIUIAHETSH, IOMABIIMX Ha 3€MJII0 B
JIOMCTOpUYECKOe Bpems. bojiee cloXkHbIe BapuaHTbl TEOPUU  BHEIIHETrO
BMeEIIATEILCTBA MPE/IOIararoT:

— CKpelIMBaHWE MHOTUIAHETSH C MPpeIKaMHU JIFOJICH;

— MOPOXK/ICHHUE YEIOBEKA PAa3yMHOI'0 METO/IAMHU T€HHOW UHKEHEPUU;

— CO3/IaHHE MEPBBIX JIFOJICH TOMYHKYJISIPHBIM CIIOCOOOM;

— YIPaBIICHUE SBOJIOLMOHHBIM Pa3BUTUEM 3€MHOU KW3HU, B TOM YHUCIIE U

IBOJIIOIMEH YEJIOBEKa CUIIAMU BHE3EMHOTO CBEpXpa3yMa;
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— HBOJIIOLIMOHHOE Pa3BUTUE 3€MHOM XKU3HHU (M 4YEJIOBEKAa) MO MPOrpamme,
M3HAYaJIbHO 3aJ105)KEHHON BHE3EMHBIM CBEPXPAa3yMOM.

JIBe mocneaHue BepCUU MO CBOEH KOHIICNIMHM MOYTH HE OTIMYAIOTCS OT

KPEOLIMOHUCTUYECKUX TpeAcTaBieHnii. Kpome BbIIIEHA3BaHHBIX CYIIECTBYIOT U

npyrue, emeé Ooisiee (aHTACTUUECKHE THUIIOTE3bl aHTPOIOTEHE3a, CBS3aHHBIE C

TGOpI/Ieﬁ BHCHIHCTO BMCIIATCIILCTBA.

Teopus npocmpancmeeHHbIX AHOMATU

DOTa Teopus YTBEPXKIACT, YTO MaTepusi M DJHEPrusl SBISIOTCA HE
€CTECTBEHHBIMU 3JIEMEHTAMH MUPO3/IaHHUs], a JIUIIb TPOCTPAHCTBEHHBIE AHOMAJINH;
UJICAIBHOE IIPOCTPAHCTBO HE COACPKUT HU MATEPUM, HU DHEPIUU U COCTOUT U3
IIPOTOYACTHL], HAXOASUIUXCS B PABHOBECHOM COCTOSIHWM, HApYLICHHE 3TOTO
paBHOBECHS BEAET K BOSHUKHOBEHUIO JJIEMEHTAPHBIX YaCTULL.

Teopuss  mpoCTpaHCTBEHHBIX  aHoMaiuid (B janbHeimem  TIIA)
MIPEANOIIATaeT, YTO MUPO3JAaHNUE — 3TO CHUCTEMA, COCTOAIAs HE U3 ABYX, a4 U3 TPEX
MEPBUYHBIX JIEMEHTOB: MaTepHs, PHEPTUs U aypa. Aypa — 3T0 HHDOPMAITMOHHBIN
AJIIEMEHT MUPO3/IaHus, CIOCOOHAsI OKa3bIBaTh BIUSHHUE HA MATEPUIO U SHEPTHUIO, HO
OHAa 3aBUCHUT OT HUX, B3aUMOJEUCTBYs C HUMHU. B COBPEMEHHOM IMOHMMaHUMU €&
MOXHO CPaBHUTh C KOMIIBIOTEPOM, KOTOPBIA XpaHUT U oOpabaThIiBaeT
MHpOpMAIIMI0O M TPOCUUTHIBAIOIIUNA TUTAH Pa3BUTUS MaTEpPUAILHOIO MHUpa Ha
HECKOJIBKO 11ar0B BHEPEN.

Cucrema «Matepuss — OHepruss — Aypa» CTPEMHUTCS K IOCTOSIHHOMY
PaCIIMPEHUIO, YCIOXHEHUIO CTPYKTYpHOM OpraHudsanuvu, a Aypa SBISISCH
YIIPABJISIIOIIUM 3JIEMEHTOM CHCTEMBI, CTPEMHUTCS K CO3JaHUI0 pazyma. MIMeHHO
pa3yM MO3BOJSET IEPEBECTH CYIIECTBOBAHUE MATEPUM W DHEPrMM HA HOBBIU
YPOBEHB, '€ CYIIECTBYET HANPABICHHOE CO3HMIAHME. U3TOTOBJICHUE INPEAMETOB,
HE CYILIECTBYIOIIUX B IPUPOJE, U HUCIHOJIB30BAHUE DHEPIUMH, KOTOPYIO NPHUPOAA
XPAHUT B JJATEHTHOM COCTOSIHUU WJIM TPATUT BITYCTYIO.

CTOpOHHUKHM 3TOM TEOPUU HPUBOASAT B JOKA3aTEIbCTBO CBOEU THIIOTE3bI

ciaeayromme (1)aKTBI. IIo ux MHCHHIO, IICPBBLIC IIOIBITKHM CO3JdHHA pPasyMa
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MOSIBWIIKCH €llI€ B mo3aHeM Mme3030¢ (60 — 70 MWJITMOHOB JIET Ha3aj), Tak Kak y
HEKOTOPBIX BUIOB XHIIHBIX JUHO3aBPOB BAPYT CTAI OYE€Hb OBICTPO YBEIUYUBATHCS
MO3r. YCTaHOBJIEHO, YTO TaKHE€ JUHO3aBPbl MOIJIM OTJIMYATHCS CIOKHBIM
MOBEJAEHUEM, BO3MOXKHO, 3a00TUIIMCH O IOTOMCTBE, BEJIM CTAAHBIA 00pa3 )KU3HU U,
110 — MHEHUIO npusepkeHueB TIIA BnosgHe MOriy yepe3 HECKOJIBKO MHUJUIMOHOB
jger crath pa3ymHbiMU. Ho paspasuBmasics Ha 3emiue katactpoda (Kak
IpeAnojgaraercs MnajeHue OrPOMHOIO METEOpUTa) MOoryOusia BCEX IUHO3aBPOB,
no3ToMy Bc€ ObuIO HauaTo 3aHOBO. OnHako cropoHHUKU TIIA He cumrtaror Aypy
O0romM, OHa HE€ MOXET COTBOPUTH Pa3yMHOE CYIIECTBO. Aypa MOXET JHIIb B
pe3ynbTare CJIOKHBIX B3aUMOJCHCTBUI BBI3BATH K MKU3HM Takue (DAKTOpHI,
KOTOpBIE B JajbHEHIIEM MOTJIM Obl NPUBECTH K BO3HUKHOBEHHIO pasyma. TIIA
OOBSACHAET ATOT ClenyromuM odpa3oM. B cTpeMieHun yCloKHEHUS KU3HEHHBIX
dopM Aypa IpOCUMTHIBAET HAa HECKOJBKO IIAroB BIEPEN MEPCIEKTUBBI KaXKJI0TO
BO3HUKILETro BHUJa. Brlcokocnennaan3upoBaHHble U MO3TOMY OecrepCcreKTUBHbIE
BBIMUPAIOT, a TEM BHJIaM, Y KOTOPBIX UMEIOTCS MEPCIIEKTUBBI PA3BUTHS, TOMOTAET
npuoOpeTaTh U3MEHEHMs B 33/IaHHOM HAalpaBiIeHUH. Aypa TakuM 00pa3oM UMeeT
HHEPreTUYECKUd M /WM MaTepHUANIbHBIA IMOTEHUMAal, KOTOPBIA IO3BOJIIET €U
BHOCUTb W3MEHEHHUS B TI'€HETHYECKHE CTPYKTYpPhl M BbI3BIBATH Y OpPraHHW3MOB
3aJJaHHble MyTaluu. To €CTh, *KU3Hb OOYCIIOBJIEHAa HE TOJBKO OMOXUMHUYECKUMU
IpoleccaMi, HO U OCOOBIMU BOJIHOBBIMM SIBIICHUSIMH Ha CYOCTpPaTHOM YPOBHE.
WHaue roBopsi, 3TH ABJIEHUS MOTYT OBITh MaT€pUAIbHBIM 3XOM AypbI, 2 MOXET

OBITH 1 COMOU Aypoil.

Ecmecmeennonayunoe 060cnoganue HcugomHo20 RPOUCX0HCOCHUA
yenoeexa (360110 UOHHAA MeoPU)

VYV ManaillleB ¥ MHOTUX JPYTUX HAapOJOB MPOUCXOXKIACHUE YETIOBEKA XOTS U
CBSI3aHO C JEHCTBHEM CBEPXbECTECTBEHHBIX CHJI, HO HE OTPUIAETCS €ro KUBOTHOE
npoucxoxjaeHue. To ecTh JKMBOTHas TMPUPOJA YEJIOBEKAa M3BECTHA YXKE C
JIpeBHOCTU. HayuyHble MpeacTaBlieHUs] O MPOUCXOXKIECHUU YEJIOBEKA U3BECTHBI CO

BpeméH [IpeBHenn I'penun. B kaure Exkkiecuacra cka3aHO, 4YTO 4YEJIOBEK
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IpEJCTaBIsIeT caM Mo cede KMBOTHOE, TaK KaK YMHUPAeT TOYHO TaK Ke, KaKk U
ar060e Ipyroe KUBOTHOE. UeTOBEK IBIIUT U HE MMEET MPEUMYIIeCTBa Mepen
JOOBIM U3 HUX.

Manaiickuii antpononor Crozan Myiiailo CUMTAET, YTO MYKUHHBI U YKEHIIUHbI

Manaiickuii  antponosior Cro3aH Mynallo CUHATAET, YTO MYXKYUHBI H
YKEHIIUHBI MPOU3OIILIN OT Pa3HbIX MPeAKOB. XKeHIMHBI OT T0OpPhIX U CIIOKOWHBIX
MakaKk — pPe3ycoB, MYXYHMHBI — OT LIYMHBIX M 3700HBIX 0abywHOB. [losTOMy
TOoKTOp Myiaiio cuuTaeT ux pa3HbIMU OUOJIOTHYECKUMU BUJIAMHU.

B cucreMarnyeckoM OTHOIIEHUM COBPEMEHHBIM YEIIOBEK OTHOCUTCSA K
[IAPCTBY KWUBOTHBIX, IMOJALUAPCTBY MHOTOKJIETOYHBIX, THUIY XOPJOBBIX, MOJATHUITY
MO3BOHOYHBIX (YEPEMHBIX), KJAcCy MIICKOMHUTAIONMX (3Bepeii), MOJKIaccy
BBICIIINX, WJIM HACTOSIIIMX 3BEPEH, OTPSAAYy MNPUMATOB, MOAOTPSAY Y3KOHOCHIX
00e3bsIH, CEMEUCTBY JIIOJIEH, YeIOBEUECKOW TpUOe, poay YEIOBEK U BUAY UEIOBEK
pa3yMHBIi, TTOJIBU/I YEJIOBEK pa3yMHbIN coBpeMeHHbII — HOMO sapiens subspecies
sapiens. Takum 0Opa3oM, BHIHO, YTO YEIOBEUYECKAS «CAMOCTB)» IPOSBISCTCS
TOJIBKO HA CaAMbIX HU3KUX YPOBHSX UEPAPXUUECKON CUCTEMBI — CEMENCTBA, pPoJa, U
BHJIA.

UYenoBek, kKak U Jt000I JAPYyrod KUBOM OpPraHu3M, SIBISETCS MPOIAYKTOM
npuponbl, €€ TBopeHueM. Jlroau, He cBeaymue B OHOJOTHHM, CUMUTAIOT ceOs
«BEHIIOM TBOPEHHMS», MPOTUBOMOCTABISIIOT €€0sS MHUPY MPUPOJbI, 3TO SIBICHHUE

Ha3bIBaeTCs ompanoyenmpuszm _(rped. — omphalos — mymnok). AHTIHACKHIA

HAaTypaJIMCT W 3alIUTHUK hpuponasl J[xk. [lappemr roBopur o 4emoBEeKE Kak O
COBEPILIEHHOM CYLIECTBE, CTAaBUT Ha OAHY CTYyNeHb ¢ borom, a ¢ Ipyroil CTOpoHsI
— CPaBHMBAET C PBDKEHM KPBICOW, TaK KaK YEJIOBEK, KaK M KpbICa, BHOCUT XaoC U
paspyllieHre B IPUPOY, HapyIIaeT €€ paBHOBECHE.

Jlosiroe BpeMsl XpHUCTHAHCKas PEJUIMs YTBEpXKAajla CBOIO TOUYKY 3pEHUS,
0oposach ¢ MHAKOMBICIIMEM, KaCaIOLIEToCs YKUBOTHOTO MPOUCXOXKICHUS YeJIOBEKa.
CoMHEHHS BO3HHMKAJIM HAa OCHOBAaHUHM OIbITa OOBIAEHHON >KWU3HU (OoJie3HEl,
cTpoeHust Ttena u T.1.). CpeaHeBekoBblid yu€nblii Jlrounmmo Banunu (poausiics B

1585 rony, ka3uéHn B 1619 romy) B CBOMX TpyJax yTBEp KIaj, YTO MEPBBIC JIFOIU
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XOJWJIA Ha YETBHIPEX HOTaX, a 3aTe€M MEpellTd K XOKICHUIO Ha JBYX, TO €CTh OBbLI
yOexaEH, uTo oau npousonun ot 00e3bstH. B XV-XVII Beke uz Adpuku, Azun
U AMEpPUKH NYTEIIECTBEHHHMKH WM TOPrOBLBI CTajly IPUBO3UTH PAa3HbBIE BHJIBI
00€3bsH, B TOM YHCJIE U YETOBEKOOOPa3HBIX (IIMMIIaH3€, TOPUILI, OPAHTYTaHTOB),
y MHOTHUX JIIOAEH, B TOM YHCJIE WU CPEAHEBEKOBBIX YYEHBIX, COMHEHHUS B
PEIUTUO3HBIX YTBEPKICHUSX O 00KECTBEHHOM COTBOPEHHUH 4YesioBeKa eIié Oosee
ykpermmicsk. B cepeaune XVIII Beka Kapn JInHen mosiokun Ha4ano HaydyHOMY
MPEACTABIICHUIO O MPOUCXO0XKICHUU 4YeJoBeKa. B cBOel cucTeMaThke >KMBOTHOTO
mupa («Cuctema pupoib» — 1735 r.) OH MOMeCTHII YeaoBeKa B TPYIIy TPUMATOB
BMecTe C noayoOe3bsHamMu U oOe3bsiHamu. K.bropdon B 1766 romy Hammcan
HayyHYyl0 paboTy 00 OpaHryTaHre, rie mokasal e€ro CXOJCTBO ¢ yenoBekoMm. II.
Kamnep mokasan riry0okoe CX0JICTBO B CTPOEHHUU OCHOBHBIX OPIaHOB YEJIOBEKA U
*uBOTHBIX. @panuy3ckuii apxeoior XK. byme ne [lepra B 40 — 50 rogax XIX Beka
OOHapyX1JI KAMEHHbIE OpYIUsl IEPBOOBITHOTO YEJIOBEKA, )KUBILIErO B OJHO BpeMsI
C MaMOHTOM. OTH OTKpPBITUSA OIpoBepraiud OHOJEHCKHE XPOHOJOTUHU, OHH
BCTpEeTUIN OypHOE conpoTuBieHHE, U Toibko B 60-¢ rogel XIX Beka uzaeu
K. bymie ne [lepra Obi1n npu3Hanbl B Hayke. JKaH batuct Jlamapk nepBeIM nucail,
YTO YeJIOBEK MPOU30LIEN OT 00€3bSHOMOAOOHBIX MPEIKOB, KOTOPbIE MEPELUIH OT
Ja3aHbs MO JEPEBbSIM K XOXKICHHIO Mo 3emie. HoBwlii crocob mnepenBUKeHUs
BBICBOOOJIMI PYKH, M3MEHWJ CTOIMy, a CTagHblii o00pa3 XKU3HM MNPUBEN K
BO3HHKHOBEHUIO PEYH.

HaydHylo OCHOBY NpOMCXOKIEHUSI 4YeJIOBEKa BIEpBbIE a0Ka3an Yapib3
Hapsun B 1871 rogy B cBoéMm Tpyne «lIpoucxoxaeHue yenoBeka». Ero rimaBHas
U7esl COCTOsIa B TOM, YTO YEJIOBEK MMEET KMBOTHOE MPOUCXOXKJEHUE U OOLIETo
MpejKa ¢ HbIHE KUBYIIIUMH Y€JIOBEKOOOpa3HBIMU 00€3bsIHAMU.

N3yyass mpoMCXOXKACHUE YEJIOBEKAa, PAHEE M B HACTOSALIEE BpeMs YUYEHBIE
JIEJIal0T BBIBOJIBI, OCHOBBIBASACH HAa HAlJICHHBIX OCTaHKaX, KOTOPbIE B OOJIBIIMHCTRE

citydaeB (hparMeHTapHbl 1 HEMHOTOUHCJICHHBI.
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ITanbl CTAHOBJIEHHS YeJI0BeKa

Ilepgviit 3man — BO3HUKHOBEHHE IPEIKOB IPUMATOB. JlpeBHeumme
MPUMUTHBHBIE TIPUMAThl BO3HHMKJIM B KOHIIE MEJOBOTO IEPUOAA, MX MPEIKaMU
OBbUTM JpeBHEUININE TIAlEHTAPHBIE MIICKOMUTAIOIINE — HAOTEPUU. AHTPOIIOIOTH
CUMTAIOT, YTO NPEAKOBOW (OpMON TPUMATOB OBLJIO MaJIEHBKOE >KUBOTHOE
JOTPETUYHBIA TPENOK HACEKOMOSIHBIX THMA Tynmaud (pa3MepoM C KphICY),
BEIyIIUX TOJYIPEBECHbIA 00pa3 ku3HU. JlpeBHelIlMe NpuMaThl BO3HUKIN B
A3um, OTKyJla OHM paccenminch no Marepukam Craporo Cera u nepeOpaiuch B
CeBepnyto Amepuky. VIMEHHO NpuUMUTHBHBIE (POPMBI MPUMATOB (B YACTHOCTH
JIOJITOIISATOB) Al Ha4aJI0 UCXOAHBIM (popMam 06e3bsiH HoBoro u Ctaporo Caera.
BO3HUKHOBEHHE MPUMATOB MO JIaHHBIM IMAJICOHTOJOTMH MPUXOAMUTCS HA CPOK
npuMepHO 60 MHJIJTMOHOB JIET.

[Ipenkyn NPUMHUTHUBHBIX HACEKOMOSHBIX MIIEKONUTAIOIMINX BBDKUAIN B
YCIIOBUSIX TOCTIOJICTBA IMPECMBIKAIOIMIMXCSA OJjarojaps MUTAHUIO HAaCEKOMBIMHU.
[IpecMbikaromuyecs MOYTH HE YMNOTPEOSUIM B THILY HACEKOMBIX. Y JIPEBHUX
MJIEKOMTUTAIOIIMX OJiarosiapsi 3a00Te poauTeel MOTOMCTBO BKHUBAJIO B OOJIbIIIEM
KOJINYECTBE M MEHEE 3aBUCEJIO0 OT OKPYXKAIOLIEH Cpebl, KPOME TOTr0, IO MHEHHIO
MaJeOHTOJIOTOB, JIPEBHUE MJICKOTUTAIOIIME HUMEIH HEOOJbIINE pa3Mephbl Tela,
BEIIM CyMEpPEYHBIM WM HOYHOM 00pa3 >ku3HM. YacTh HACEKOMOSIHBIX Bejia
Ha3eMHBbIH 00pa3 >KU3HU, APYrue MPUCIOCOOUIIMCH K JKU3HU Ha JIEPEBBAX, UTO
MIPUBEJIO K U3MEHEHUSIM B CTPOEHUHU T€JIa U KOHEUHOCTEM.

HexkoTopble 13 HACEKOMOSIIHBIX CTaju MEPEABUTaThCS IPbIKKAMU, IIPU 3TOM
3a/IHME KOHEUHOCTHU CTalii OoJiee JJIMHHBIMU U MOIITHEE Pa3BUTHI, YeM NEepeaHuE, a
KOITH Ha MalbllaX 3aJHUX HOT CTajdu OeCloNe3HbIMH, OHU YKOPOTUIIHUCH,
VIUIOIIWINCh W TpeoOpazoBainch B HOrTH. Ha mnepenHux KOHEYHOCTSX OHU
OCTAJIMCh KOTTSIMHU, TaK KakK OBLIM HEOOXOIWMBI I TOTO, YTOOBI HEIIISATHCA 3a
BETKU MPHU MPBIKKAX.

VY npyrux ApeBHUX HACEKOMOSIHBIX MOCTEIEHHO MPOUCXOIMIN U3MEHEHUS

IATOYHOr0 OTAcClIa CTOIIbl, C OAHOBPCMCHHBIM pPA3BUTHCM XBATAaTCJIIbHBIX
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CIIOCOOHOCTEH IMepeHUX KOHEYHOCTEH, MaJbIlbl WX YJIMHWINCH IS JIyYIIero
3axBaTa BETBE W  BO3HUKHOBEHHUIO CIIOCOOHOCTH  OOJBINOrO  Majblia
IIPOTUBOMOCTABIISITHCSI OCTAIBHBIM, JJII TOTO, YTOOBI OXBAThIBAaTh TOHKHE BETBH.
Taxum 06pazom, chopMupoBaICs TOAOTPS TOATOISATOB (TEP3UOUIOB).

CriocoOHOCTh JepKaTh TEJIO B BEPTHKAIBHOM IOJOXKEHHH BBIPA0OTAIaCh
MOJT BO3JCHCTBHEM JPEBECHOrO0 o00pasza J>KWU3HH, AITO MPHBEIO K TOMY, YTO
YKPENujICS TO3BOHOYHBIM CTONO, TPOM30IIIa TEPEeCTPONKA MBI CIHHBI,
U3MCHWINCh (DYHKIMM HWKHHX M BEPXHUX KOHEUHOCTEW. JlmuHAa MOpbl
yKOpauuBaJiach, dyepen OKpyrsuics. [Ipoucxoaunu M3MEHEHHsS OpPraHOB 3pEHUS,
TaKk KaK HEOOXOAMMO OBLJIO TOYHO OPHEHTHPOBATHCS W IPABHIIBHO OICHUBATH
PacCTOSIHUS TIPU TIPBDKKAX, MOATOMY BO3HHKIIO CTEPEOCKOIMYECKOE 3pEHHE, 3a
Cu€T TepeMelIeHusl TJIa3 Ha JMIEBYI0 CTOPOHY deperna. JTO OBLIIO OTPOMHBIM
IBOJIIOIIMOHHBIM TTPHOOPETEHUEM JIOJITOIATOBBIX, 10 CPABHEHUIO C TMPEIKOBBIMH
dbopmamu mpumartoB. IIporpecc opraHoB 3peHHUs MPHUBENT K OCIAOJICHUIO POJIH
OOOHSIHHMSI, TIO CPAaBHEHHIO C HA3€MHBIMU KHBOTHBIMH.

Y  mOpenkoB NPUMHUTHBHBIX JPEBECHBIX IPUMATOB  BBIPAOOTAIUCH
npucnocoOseHns K  yasaHuto. l[lepegame W 3agHUME  KOHEYHOCTH — UX
CTCIIMATU3UPOBAIIMCH KaK XBaTaTellbHbIC. [lepenBuranuch OHU B paBHOW CTEICHU
KaK BEPTUKAIBHO, TaK M TOPU30HTAIBHO, IMOATOMY, IMOTOMKH JTOW TPYIIIBI
CTAaHOBWJIMCH BCE Oo0Jiee TMOXOKM Ha COBPEMEHHBIX 00€3bsH. XBaTaTeIbHBIC
CIIOCOOHOCTH KOHEYHOCTEH TIpMBEIM K TOMY, 4YTO HaydalW pa3BHBATHCS
CHCIMAbHBIC TNPUEMHUKHA OCSA3aTCIbHBIX pPa3ApaXCHUH B BHJE BBITYKJIBIX
OCSI3aTENIbHBIX TOAYIICUCK, TMOKPBITHIX JIMHUAMHA M y30paMu. Y uYejoBeKa H
00€3bsSIH TMaNWUIAPHBIMA y30paMH TOKPBITHl JIQJIOHM PYK W TIOJOIIBBI HOT.
JIBMKCHHSI )KMBOTHBIX CTAHOBHIIMCH CJIOKHBIMHM M Pa3HOOOPa3HBIMH, YTO MPUBEIIO
K Pa3BUTHI0O MOTOPHBIX YYacCTKOB Mo3ra. IIuTaHme HacEKOMBIMH JOTOJIHSIIOCH
pacTUTEIHHOU MUIICH, YTO 000TaIaI0 OpraHu3M Pa3HOOOPa3HBIMU BEIICCTBAMH,
a 9TO CTUMYJIMPOBAJIO YCIOKHEHUE M POCT 00bEMa MO3ra. DTa TpyIia IpuMaToB

Jlaa B Havaje majeoreHa BETBb Moryo0e3bsiH (JIEMypOB).
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Bmopoii sman — nosgnenue nacmoawyux ode3vaAH u npeoKog uenoseKd.
M3ydeHne MCKOMaeMbIX OCTAaHKOB JAPEBHUX 00€3bsSH U APEBHUX JIIOJCH MO3BOJISET
IPOCJIEIUTh BO3HUKHOBEHHUE XapaKTEPHbIX 0coOOeHHOCTEN uenoBeka. Mckonaemblie
HIMPOKOHOCHIE IpUMaThI ObLTH 0OHapyKEHbI UCKITFOUNUTEIBHO B
BepxHeMHUOILIeHOBbIX ciosax y Canra-Kpysza (Ilataronus, OxHas Amepuka).
HcxogHsiMu  ¢GopmMamMu Uil HUX OBUIM CEBEPOAMEPUKAHCKHE JOJTOMSATHI,
nponukmme B IOxHyto Awmepuky. [lupokxonoceie 00e3bsiHBI B AMepHKe
Pa3BUBAJIMCh COBEPIICHHO U30JMPOBAHO OT 00e3bsiH CTaporo cBera U B Mpoliecce
€CTECTBEHHOTO OTOOpa JOCTHUIIM BBICOKOTO YPOBHSI 3BOJIOIUH M CBOEOOpa3HOM
cnenuanu3auuu (uenkuii xBoct). HecMoTps Ha JOCTaTOYHO BBICOKHNA YPOBEHb
pa3BUTHA  aMEepUKaHCKUE 11e0ycoBble 00€3bsiHbl (K  KOTOPBIM  OTHOCST
COBPEMEHHYIO 00€3bsIHY KOATy) HE MOIJIM ObITh MPEIKAMH YEJIOBEKA.

OcTaHKM HUCKOMAaeMbIX HM3IIUX Y3KOHOCHIX 00€3bsH, KOTOpbIE U OBLIM
IpeJKaMH 4YelIOBeKa, B OOJBIIOM KOJMYECTBE BCTPEUAIOTCS B CIOAX M3 HUKHEIrO
oJIMroneHa, ImmoneHa u mercrtoneHa Craporo Cgera. HMckomaemelie
MapTBIIIKOBBIE, K KOTOPBIM OTHOCSTCS alluJUyM, OPEONUTEK, MAKAKH U ITABUAHBI,
ObUIM IIHMPOKO pacnpocTpaneHsl B EBpome, Aszuun, Adpuke. IlpoucxoxaeHue
o0e3psH Craporo CBera /10 CHUX MOp CHOPEH, CUUTAIM, YTO OHU MPOUCXOIAT OT
JeMYpPOB, OJIHaKO 00Jiee BEpOSITHO MPOUCXOXKIECHUE UX OT JoaronsaToB. [Ipeakosoit
dbopmoit st Gojiee MO3THUX YEITOBEKOOOPA3HBIX O0€3bSH M COOTBETCTBEHHO
TOMHUHHJT SIBISIETCS HWKHEE—OJIMIOLEHOBBIM MNPOIUIMONUTEK, MUMEHHO OT HETO
NOIIJIa JBOJIIONUS  «MajbIX YEJIOBEKOOOpPAa3HBIX 00€3bsiH» TUIla THOOOHOB,
IIPOMEXYTOUYHBIM 3BEHOM KOTOPOW SIBISETCS IUIMONMUTEK. J[pyrol BETBBIO
SBIISETCS  JIMHMSI ~ KPYNHBIX  HCKONAEMBIX  YEJIOBEKOOOpPa3HBIX  OOE3bsH,
MIPE/ICTABICHHBIX B MUOLIEHE CUBATUTEKOM, IPUOMUTEKOM U IPYTUMHU (popmMamu.

Tonpko B Crapom CBere HauuHasg C HWKHETO OJIMIOLIEHA, MaJCOHTOJIOTH
HaxOJISIT OCTAaHKH HCKOIIAeMBIX YEJIOBEKOOOpa3HbIX 00e3bsSH (IIprIokeHus 1,2).

MuoneH — nepuos pa3BUTHS BBICIIUX 00€3bsiH. MHOTOUHUCIEHHBIE OCTAaHKH
pa3HbBIX BHUJOB AaHTPONOMOP(HBIX M3BECTHBI W3 MHOLEHOBBIX OTJOXKEHUU B

EBpone, Uunuu, DxBatopuanbHoit Adpuku. Ux oOuiee HazBaHue IPUOMHUTEKU
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(IpeBHssL ApeBecHas aHTpornoMopdHas o0e3bsiHa, KHUBIIAsl B 3MOXY OJIUTOLICHA),
XOTSI HEKOTOPbIE U3 HUX HE ObUIM YUCTO JAPEBECHBIMU CYIIIECTBAMHU, TaK KaK y HUX
HEeT CHelUali3aliy K Opaxualuu (nepeosudicerue no 6emesim 0epedbes mobKo C
HOMOWbIO DYK, Nepexeamvledsi 6emeu mo OOHOU, Mo Opy20U pPYKOU, HO2U
npudcamovl K Hcusomy Jaubo 6vlmsAHymsl), U K TEPEABUKEHUIO IO 3eMJie Ha
YeThIpEX KOHEUHOCTSX. OHHM CUMTAIOTCS «reHepan3oBaHHOW» (opmoii. Cpenoit
oOuTaHus ISl HUX OBLT CyXO# JIECHOW OMOTOTI.

Jpuonureku — JIpeBHENInE aHTPOrIoMOp(HbIe 00€3bsIHbI, OY€Hb OJU3KHU K
appUKaHCKUM BBICIIUM 00€3bsHaM, a MO HEKOTOPHIM OCOOEHHOCTSIM OTJEIbHBIC
ux (popMbl Oosiee CXOAHBI C YEIOBEKOM, YEM COBPEMEHHBIE YEJIIOBEKOOOPA3HBIE.

XOopolIo ONHWCcaHO JABa BUAA JPUONUTEKOB: Jpuonutrek DOHTaHOBA U
npuonuTek JlapBHHOB. AHanM3 COXpaHUBIIUXCA KOCTeW ApuonuTeka POHTaHOBA
MPUBEI NAJEOHTOJIOTOB K BBIBOJY O TOM, OHU CXOJIHBI C KOCTSIMU HBIHE KHUBYIIIUX
KapJMKOBBIX MIMMIaH3e 0aHOOy, a OCTAaHKM CKEJIETOB JipuonuTeka JlapBuHOBa U
JPYTUX BUJIOB JIPUOTTUTEKOBBIX CXOAHBI CO CKEJIETaMU TOPUJLIBI U IIUMIIaH3E.

Tpemuit 3man — nosaenenue uenosexka. B 1934 — 1955 romax Obumm
HalifileHbl (parMeHTbl pa3HbIX BHUAOB YEJIOBEKOOOPA3HBIX O00€3bsiH, KOTOpHIE
UMEIOT MHOTO cXoJicTB ¢ denoBekoM. C 1924 mo 1949 ron B HOxHout Adpuxe
OBLITM MHOTOYHCIICHHBIE (hparMeHTapHbIE OCTAHKU MCKOIAeMbIX aHTPOMOMOP(HBIX
00€3bsH, MPUHAJICKAIINX BBICIIMM MpUMaTaM. DTHUX NPUMATOB OOBEIUHUIN B
OIHO TIOACEMEUCTBO AaBCTPAJIONMUTEKOBBIX (TpU poJa C TMATHIO BHUAAMHU).

ABCTD&HOHI/ITGK (FDC‘I. — IOKHas 0663]551Ha) — OPpAMOXOAANICC, HA3EMHOC, CTAAHOC,

MJICKOIIUTAIOIICE. OO6mee Ha3BaHHC HECKOJIbKHUX BHUI0OB JTPEBHUX

aHTporoMOop(HBIX 00e3bsH (TpuIoKeHue 3).

ABCTpaJONUTEKOBBIE OJM3KM MO CTPOCHUIO K a(pPUKAHCKUM BBICIIUM
o0e3bsiHaM, HO OHHM OJHOBPEMEHHO OOHApYXHBAIOT OOJIBIIOE CXOJCTBO C
YEJIOBEKOM, IO3TOMY HX OTHOCAT K CEMEHCTBY TOMHHHI. OTO CXOJICTBO:
MPUCIOCOOJIEHHOCTh K Ouneanu (mepeBKeHNEe Ha ABYX 3aJIHUX KOHEUHOCTSX), B

CTpOEHUU 3y0OB, OCOOCHHOCTSIX Yeperna.
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JIByHOras MoxojKa OTJIMYanach OT YEJIOBEYECKON M ObLIa HECOBEPIIEHHOM,
TaKk Kak CTPOCHHE Ta3a W OCAPEHHOM KOCTH OTIMYAETCS OT YEIIOBEUYECKHUX.
MoJsiouHblE U MOCTOSIHHBIE 3yOBbl aBCTPAIONUTEKOB CXOJHBI C YEIOBEYECKHUMHU.
Yepen napanTtpona (OOUH M3 BHIOB aBCTPAJIONMUTEKOBBIX) COYETAET B cede
IPU3HAKHU BBICIIMX 00€3bsiH U uenoBeka. [Iparnatusm BelpakeH c1a0o, MOJIHOCTBIO
OTCYTCTBYET NOJOOPOJOYHBIN BBICTYII, HO JINLIEBON CKEJIET MOIIHBIN U TOJICTBIM.

Takum oOpa3om, Ha AdpukanckoM MaTepuke B mepuoa oT 1 mo 4
MUJJIMOHOB JIET Ha3aJ OOUTAJIM CYIIECTBA, KOTOPBIE MO CIOCO0Y NEPEIBUKECHMUS
(Ouneanu), CTPOCHUIO 3yOOB OBLIM OMIDKE K JIIOJSAM, YeM K aHTIPONOMOP(HBIM
o0e3psiHaM, HO 1O ¢GopMe 3HAOKpaHa OHM Oo0Jiee CXOJHBI C IIUMIAH3E, YeM C
yenoBekoM. [1o 06béMy rosoBHOro Mo3ra (abconroTHast BenuuuHa npumepHo 500
— 700 cM’) OHH 3HAYHTEIBHO YCTyNaJld JIIOASIM M HEMHOTO NPEBOCXOIWIIN
COBPEMEHHBIX IMMIIAH3€ H TOPULTY (COOTBeTCTBEHHO 435 — 500 cm®). Macca Terma
uX ObUIa MEHbILE, YeM Macca Tejla COBPEMEHHBIX IIMMIIaH3€e M ropuwuisl. Ctomna
OblJJa CXOXa C YEJOBEYECKOH, HO KUCTh pyKH Obuta apxanyHoi. OHM UMEIH
CarruTajbHbIA rpeOeHb, HE UMEIN M0I00POI0YHOTO BBICTYIIA, HA JIUIE BbIIEIISICS
HaJOpoBHbIN Banuk. CymiecTBa MOTJM OOIIATBCA MEXKIY €000 € MOMOIIbIO
3BYKOBBIX CHUTHAJIOB B BHJI€ KPUKOB. 3HAaY€HHE HAXOAOK COCTOUT B TOM, YTO
aBCTPAJIONUTEKOBBIE 3aIOJIHAIOT MPOOET B LIETH CYIIECTB, BEAYIIEH OT )KUBOTHBIX
K JIIOASM, W TOBOPST B TOJIb3y MNpU3HaHUS AQpPUKM OpapoAMHON 4YelIOBEKa.

ABCTDEUIOHI/ITCKOBBIX BKJIIOUYAIOT B CEMEHUCTBO IT'OMHWHHU (BKJ’IIOLIaeT COBPCMCHHOI'O

yejgoBeKa M €ro  MPEAIIECTBEHHUKOB) B KauyecTBE  IMOJICEMEICTBa

ABCTPAJIOINMUTCKOBBIX.

Halinenneie BMecTe C aBCTPaJONUTEKOBHIMH Yeperna IMaBHAHOB HOCHIIH
CJIeNIbI CHUTBHBIX PACKAIBIBAIOIINX YAApOB, YTO TOBOPUT 00 OXOTE HA IMaBHAHOB C
MOMOIIIBIO JJTMHHBIX KOCTEM KOMBITHBIX. ABCTPAJIONMUTEKHA HCIIONIH30BATN B
KaueCcTBE YIapHBIX OpYyIUi IUIeYeBbIe, OCIpeHHBbIC W OOJIbIIEOEPIIOBhIE KOCTH,
KOJIIOIIUX — pora, a B Ka4eCTBE PEXKYIINUX IUIACTUH M CKPEOKOB JIOMATKH, KOCTH

HEOA M T.II.
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B 1959 romy Obin oOHapyXkeH depem CyIIEeCTBa, CXOJHOTO C
aBcTpajonuTekoM. [IpuHamIeXUT dYepenm MO OJHUM TNpPU3HAKAM MapaHTPOITY
(caruTTaNbHBIN TPEOEHb, MaJIble pa3MeEPbl KIBIKOB U PE3LOB, IUIOCKUN JIOO U T.1.),
10 JPYTUM — aBCTPAIONUTEKY (BBICOKMI CBOJ deperna, riryookoe HEOO U T.a.), HO
€CTb M MHOIO OCOOEHHOCTEH, pe3KO OTIMYAKLMX €ro OT JApYyrux
aBCTPAJIONIUTEKOBBIX, €r0 BHauaj€ BBIICIWIM B OCOOBIM POA — 3MHKAHTPOIL
CKyJ0BOl OTZAEN BUCOYHOM KOCTH HEOOBIYailHO XOpPOILIO Pa3BHUT, HMEKTCA
O0COOEHHOCTH B CTPOEHHUHM uepena. B Toxke Bpems TaM ke ObuIM HalJIeHbl OCTaHKH,
KOTOpbIE OTJIMYAINCh OT OCTAaHKOB 3HH/DKAHTpoma U ObLIM Oojiee CXOXKHU C
YEJIOBEKOM, KOTOpble Mo3xke B 1964 romy 0003HaUMIM Kak KOCHBIE OCTAaHKH,
npuHaIekaire sugy Homo habiis —«4uenoBex ymeblii».

B 1891 —1893 roay anarom u Bpau EBrenuii /{ro0ya Ha ocTpoBe fBa Hamén
OCTaHKU CYIIECTBa, IMOJYYMBUIETO Ha3BaHHE NUTEKaHTpon (reorpaduueckuit
BapuaHT 4YeioBeka npsmoxojsiero (Pithekos — oGe3wsiHa, antropos — 4esoBek),

OTHOCHUTCSA K apXaumponam. ITOT TCPMHUH BBEII B 6I/IOHOFI/IIO, a BIIOCJICACTBHH €T0

CTaJlu WCIOJIb30BaTh B aHTpornonoruud, Y. JlapBUH, KOTOpPBIA W BBIABUHYI
MPEANOJIOKEHNE, YTO MEXKIY 4YEJIOBEKOM U 00€3bsHOM KOI/Ia-TO CYIIECTBOBAJIO
NPOMeEIHCYMOUHOe 36€HO, HA3BAaHHOE HumeKanmponom. 3yObl pa3anyaroTcs I0
TUITY: KOPEHHbIE TOXO0XXM Ha 3yObl OpaHryTaHa, a MPEIKOpPEHHbIE Ha 3yObl
COBPEMEHHOIO UeJIOBEKa. EMKOCTh depena MO3rOBOTO OTAeNa MPHOIH3UTEIBHO
cocraBmsma 900 cm® (y COBpeMeHHOro dwenoBeka mnpumepro 1400 cm®). JIo6
MOKAThIN, MOX0X Ha JI0O muMman3e. CBOJ yepena HU3KUN, 3aThUIOYHBIN OTIEN
VIUIOIIEH CBEPXY, MOAOOPOAOK €1Ba 00o3HaueH. MimeeTcs HaAriIa3HUYHBIA BaJIUK
B ¢opme HaBeca. ['0710BHOM MO3T OIM30K K MO3TY UeJIOBEKa, HO MPUMHUTUBEH, TaK
KaKk JIoOOHas W3BWIMHA MEHEE pa3BuUTa, 4eM Yy uesioBeka. JIoOHas Kphllika
pacmoyio)keHa BBIIIE, TIa3HUYHAS MMOBEPXHOCTH JIOOHOW oM Oojee OTKphITa —
4yepTa, Pe3KO BBIPAKEHHAsl Y BhICHIMX 00€3bsiH. TemeHHas 707 MeHee Pa3BUTA,
yeM Yy 4esioBeKa. benpeHHas KOCTh HANOMHHAET YENOBEYECKYID IO CBOEMY

CTPOEHUIO U pa3MepaM, POCT cyiecTBa Obut mpumMepHo 165-170 cm.
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B wusBecTkoBBIX memepax okono IlekmHa B Hadanme 20-X romoB ObUIH
oOHapyxeHbl Oosiee 40 4aCTUYHBIX CKEJIETOB 0COOEH CHHAHTPOINOB — MY>KYUH U
KEHIIMH Pa3HOTO Bo3pacta. Y CHHaHTpoma uepen ObUl C MacCHBHBIMU
HAJTJIa3HAYHBIMA  BaJMKaM#, JO00 HU3KMH H TIOKAaTHIi, IOXOXX Ha Yepen
nUTEeKaHTpona. YemocT MacCUBHBIE, OA00POIKA HET, HOC IMIMPOKUNA U TIIIOCKUH.
MosroBasi mojiocTe OblJIa 00bEMHEE, YeM Yy MUTEeKaHTpona, oT 850 em® o 1220
cM°, 10 BO3BBIIICHHOCTH TEMEHHON OONACTH MO3I CHHAHTPONA MEPEXOIHBIH IO
OTHOUIIEHUIO K MO3TYy HeaHAepTajblla, HO 3a0CTPEH U OOpallléH BHU3, KaK U Yy
appuxkaHckux aHTpomnougoB. CuHIbHOE BBICTYNIAHHE BEPXHEW  UEIIOCTH
(mporHatvM3M) TOBOPUT O MPUMHUTHUBHBIX OCOOEHHOCTAX. CHHAHTPOIBI yMEIH
W3rOTaBIMBATh OPYIUsl TPYyAa, UYTO JOKa3bIBaeT (paKT TOrO, YTO UX PYKH OBLIU
CBOOOJIHBI, a MEPEBUTAIUCH OHM Ha JABYX HOrax. POCT CHHAaHTpOIOB, onpeacicéH
1o JITTMHE OeIPEHHOM KOCTH U COCTAaBIISUT Y MY>KUUH 162 cM, y xeHmH 152 cMm.

B 1907 romy okono ropoxaa I'eiimensOepr ObUTH OOHApPYKEHBI UYETIOCTH C
3y0aMM aHTPOIOUJA, TOJYUYUBILETO — 2eill0enb0epecKull 4en06eK, KOTOPbIi
obOnanan crneuupuueckuMU 4YepTaMu CTPOEHHUS YENIOCTeH, a CTpOoeHHE 3yOoB
MIOYTH HE OTJIMYAETCSA OT 3yOOB COBPEMEHHOI'O YEJIOBEKA. Y HEro KIIbIKA HE UMEIOT
KOHUYECKOW (HOpMBI, HE BBIAAIOTCA HAJ OOIIMM psIoM 3yOOB, JHACTEMbI
OTCYTCTBYIOT.

[IuTekaHTpONbl, CHHAHTPONBI TIEeHACNIBOEPICKUN YENOBEK U JApYyTHe
MPEACTaBUTEIM JTOTO BHUJA 4YeJOBEKAa OOBEIUHAIOTCS TOJ  Ha3BaHUEM
«apxaHTponbl» (crapsie roau). KocTHbIe OCTaHKM apXaHTPOIOB HM3BECTHHI W3
paHHero u cpenaHero IuieiicroueHa Asum, Adpuku u EBpombl (Mx Bo3pact

onpenensaror ot 1,9 muH. ;mer mo 360 Teic. net). Bce nepeuucienmnsvie

npeocmasumesiu_UCKonaemvix 20Munud _omuocamcsa_K_eudy Homo erectus —

Ye106€K bINPAMICHHbLI. Y BCEX apXHAHTPOIIOB MMEJIOCh BHICOKOE HAJOPOBHE U

MOIITHBIM HAATIa3HUYHBIM BallMK, IOKAThI JI00, HU3KHMA CBOJ Yeperna ¢
VIUIOMIEHHBIM  3aTBUIOYHBIM ~ OTJAEJIOM, CHJIbHBIM TPOTHATHU3M, OTCYTCTBHUE
noa00pOJIOYHOTO BBICTYNA HIDKHEW dYemrocTH. [loxomka Oblla  HECKOJIBKO

HEYKJIIOXKEH, TaKk KaK KOCTH Ta3a ObuiM cpociuuecs. CUMTAIOT, YTO HAJIWYUE
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HHJOKPAHOB CBHJIETEIBCTBYET O PAa3pacTaHUM KOPKOBBIX MOJIEH, PEryJIUPYIOIIMX
HamnpaBlIeHHbIE ABI)KCHUSA DPYK, Pa3BUTHE 30H, KOTOpbIE OOECIEUMBAIOT aHAIM3
CUTHAJIOB OT 3PUTEIbHBIX, CIYXOBBIX M TAaKTWJIBHBIX LIEHTPOB, YTO IO3BOJISUIIH
MO3Ty COBEPIICHCTBOBATh 3BYKOBYIO CHUTHAIM3ALUIO (WICHOPA3AEIbHOW peund He
OBLJIO, HO BO3MOKHO CYIIECTBOBAHUE OMPENEIEHHBIX CUTHANOB). [IuTekaHTpOIbI
YKUJIM TIEPBOOBITHBIM CTAJIOM, B KOTOPOM Pa3BUTHI ObUIM MHCTUHKTUBHBIE (HOPMBI
B3aMMOIIOMOIIN (MEXIy MaTepbio U €€ JeThbMH) OCO3HaHHBIC (HOPMBI BpSI JU
ObLTM  OOBIYHBI, TMPOSIBJSUIMCH JIMIIb B  YCIOBUSX OMNPEACIEHHBIX BUIOB
NEeATEIbHOCTH (OXOTa M 3allluTa OT BparoB). BOJBHBIX WM HEMOIIHBIX YJIEHOB
TPYIII IPOCTO OCTABIISIA HA IPOU3BOJI CYyAbOBI, HE OKa3bIBasi UM MTOMOIILIH.

[InrekaHTponbl paccenwIuch 1O BceM Marepukam (Craporo cBeTa,
IIPOHUKHYB J1ake Ha ocTpoBa OKeaHNU U MEPEKUB JIETHUKOBBINA MEPUO/, BBIMEPIH
B Adpuke u EBpomne c mosiBlieHHeM HeaHJepTaliblia, a Ha ocTpoBax OkeaHUU
npumepHo 100 ThIC. JieT Ha3aj ¢ NOSIBJICHUEM KpoMaHboHIAa. OCHOBHOM MPUYUHON
BBIMUpAHUS  NUTEKAHTPONA  AHTPONOJOTM  HA3bIBAIOT  KOHKYPEHILHIO  C
HEeaHAepTaJIbLIeM U KPOMaHbOHIIEM, KaK ¢ 00Jiee COBEPILIEHHBIMH BUJIaMHU.

Haxonka nuTekaHTpomna OblUIa HUCKIIOYWTEIBHO BAXKHOW, TakK Kak emié
panbie B 1848 rogy ObUTM HaleHBI HCKOTIAEMbIC uepena U GhparMeHThl CKeleTa
HEaHJIepTajblia, HO HEAHAEPTAJIbIIbl MEHEE MPUMUTHUBHBI 1I0 CBOEW OpraHU3alluH,
YeM MHUTEKAaHTPOIbl, TJIABHOE HEaHAEpPTajblbl IOYTH HE OTIMYAIUCH OT
COBpPEMEHHOro 4eyioBeka mo o0bEMy Mo3ra. Haxoaka nurekaHTpomna sBUIIACh
BOKHEUIIUM JI0Ka3aTeIbCTBOM TeOopuHu J{apBHHA O MPOMCXOKIECHUU YEIOBEKA OT
BBICIIUX 00€3bsH.

Crnenyrommii 3Tar aHTPOIIOI€HE3a CBSI3aH C MOSIBJICHUEM JIPEBHUX JIFOACH —
najeoantponoB. Ilaneoantponsl — 3T0 o0O0IIee Ha3BaHME HCKOMAEMbIX JIIOJEH,
KOTOpbIe 0oJiee COBEpIICHHBI, YeM apXaHTPOIbl, HO MEHEE COBEPILEHHBI, YEM
HeoaHTponbl. KOCTHBIE OCTaHKM MaIEOAHTPOIIOB M3BECTHBI W3 CPEOHETO H
no3aHero rieicroueHa EBpornbl, A3uu 1 AQpuku, BO3pacT HalJEHHBIX OCTAHKOB
natupyercss oT 250 mo 40 Thic. JeT (MO HEKOTOPHIM JaHHBIM CUHUTAIOT, YTO

MUTEKAHTPONbl BhIMepn 28 — 30 Thic. J€T Ha3ax), psj aHTPOIOJOTOB
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NPUIEPKUBACTCSI MHEHHUS, YTO TEPBbIE HEAHJEPTaIblbl MOSIBUIUCH HAMHOTO
paHbllIe NpUMepHO 1,5 MiTH. J€eT.

Ilepsvie nHaxo0Kku ocmanHkKoe naneoanmponoe (uepen) oOvliu coenaHvl 6
1848 200y ¢ I'uopanmapckoit kpenocmu. B 1956 200y oonapyymcunu uepen u
Kocmu naneoaumpona o6nu3z peku Heanoepmanw okxono /roccenvoopgha. Ilo
HA36AHUI0 PEKU IMOmM 6UO NATEOAHMPONOe Ovll Hazean Heanoepmanvyem. 1o
BPEMEHHU CYIIECTBOBaHUA U MOp(doJorndyeckuM (BHEIIHUM) OCOOEHHOCTSIM
BBIICJISIIOT JIB€ TPYIIbI HeaHepTaiblieB. Pannue »unu ot 1,5 MiIH. €T Ha3ad 10
nepuoAa OJEJACHEHUs, MO3JHUE MOSBWIMCH BO BpeMs JEAHUKOBOTO IEpUOJa
npuMmepHo 400 Teic. JeT Hazan. XapakTepHbl CIEAYIOINIME OCOOCHHOCTH:
BEPTUKAJIBHBIN TpOouIib JUIA, PEeAylHUPOBAHHBIM MOJOOPOJIOUYHBIA penbed
(monboposiok He chopMUpOBaCS B TOH Mepe, KOTopasi MPUCYIa COBPEMEHHOMY
YeJI0BEKY), 0oJiee MPOTrpecCUBHOE CTpOoeHUE 3yO0oB, 00bEM Mo3ra ot 1200 mo 1400
(moxomma 10 1600 cM®). V HUX GBUIO CHIBHO PA3BHTO HAIOPOBbBE, 3aTHIIOK CHKAT
C3a]11, JIMIIEBOE OTBEPCTHUE LIMPOKOE, HAIMUKE 3aTHIJIOYHOTO BaJIUKA U HEKOTOPHIC
JPYTUE YepThl OTJIMYAIOT UX OT COBPEMEHHOIO YeJIOBEKa. Y HHUX ObUIM XOPOIIO
Pa3BUTHl BEPXHUE KOHEYHOCTH, OHM OBUIM TMOJBMKHBI W MAHUIYJISLIMOHHbBIC
CIIOCOOHOCTH KHCTHM OO€cTeuMBaiM 3HAYUTENBbHBIA CHUJIOBOM 3axBar. Poct
HeBbICOKUHU (155 — 165 cMm), miieun mupokue, GU3NUeCKH CUIbHBIE, MPOTIOPIIUU
Tena ONM3KM K NPONOPLUSIM COBPEMEHHOIO YEJIOBEKAa, OJHAKO Telo ObUIOo
00uk000pa3Hoe, XOTS HEKOTOPbIE AHTPOIOJIOTH CYUTAIOT, YTO TAKUE OCTaHKH
MOIJIM MPUHAAJIeKaTh 00bHBIM. [Toxoaka Obljla HECKOJIBKO HEYKITIOKEH, TaK Kak
KOCTM Ta3za oOcTaBaluch emé€ cpocmmMucs. [lo MHEHUI0 aHTpOMOJOroB,
HeaHjiepTajel 00J1a1an peublo, X0Ts U HECOBEpIIIeHHOH (B (hopMme jemnera).

CnocoOHOCTh K WICHOPA3JeIbHOM peuH ONpenessieTCss CTPOCHHUEM TaKHX
CTPYKTYp Kak: 3aru0 KOpHS sI3bIKa B TOPTAHHYIO TOJIOCTh, YCHUJICHHE TOJIOCOBBIX
CBSI30K, pa3pacTaHve BHYTPb Kpa€B 4epHaJOBUAHBIX Xpsiieil ropranu. Hamuuue
BCETO BBILIENIEPEUHUCIECHHOTO CBUIETENBCTBOBAIO OBl 0 YETKON nauddepeHmanum
3BYKOB, TaK KaK BJBIXa€MbIil BO3IyX XOPOIIIO pa3Aesics Obl Ha BEPXHIOI CTPYIO

(HOCOBYI0) M HWXKHIOIO (pOTOBYI0). ITOABMIKHBIN SI3BIK TMO3BOJISIET MPOU3HOCHUTH
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pa3Hble 3ByKH 4ETKO (3yOHBIe, HEOHBIE, TyOHBIE). OJHAKO MACCHUBHBIC HUKHUE
YeJIIOCTH apXaHTPOIIOB U TMaJCOAHTPOIIOB CBUIETEIBCTBYIOT O TOM, YTO ObICTpas
CMEHa apTHKYJISIIMA ¥ IJIaBHOCTh peud Obuta HeBo3MokHA. [loaToMy
COBEpIIICHCTBOBAHMUE pPEUM CBSI3aHO HE TOJBKO C Pa3BUTHEM MO3ra, HO H C
MOCTETIEHHBIMA MOP(}OTOTHUESCKUMHU MTPEOOPa30BaHUSIMU JIMIIEBOTO CKETIETA.

VY HeaHjepTanblieB 0OHApYKUBAIOTCS TIEPBbIE€ KOCBEHHBIE CBHJIETEIHCTBA
COLIMAJIbHON OpraHU3allud, KOTOpHIE MPOSBHIMCH B CBHUIETENHCTBAX 3a00THI O
yjieHax KoyiekTuBa. OO 3TOM CBUIETENBCTBYIOT HEAHIEPTAIbCKUE TTOTpeOeHMs], a
Takke OOHapyXEHUS Ha KOCTSIX JIIOJEH 3apOoCIIuX IEPEIOMOB KOHEYHOCTEH.
[Toy4mBIIMii TpaBMy OXOTHHK HE MOT OBl BBDKHTH 0€3 TIOMOIIU APYTHX UYJICHOB
IpyNIbl, KOTOphlE XOTS Obl oOOecredyuBajid €ro MPONHUTAaHHE B TEUCHHUE
JUTUTETHHOTO BpeMeHu. Kpome Toro, ObutM 0OHapyXeHBbI KOCTH JIOJCH, BO3pacT
KOTOPBIX HA MOMEHT cMepTu cocTaBisil 40 — 50 neT, 3To ObUIH TIIyOOKHE CTApPUKH,
MPAKTUYECKA HE CIOCOOHBIE K TPYAY, HO BEpOSTHO, OOJaJaBIINE 3HAHUSMU U
HaBbIKAMHU B M3TOTOBJICHUU OPYIUI TpyZAa, MOSTOMY HX XU3Hb OblIa IIEHHA IS
YJIEHOB 00IecTBa. DTOT BHUJ YeJOBEKa ObUI XOPOIIO MPUCIOCOOJIEH K CYpPOBBIM
YCIOBUSIM OOWTaHHs B IMEPHOJ BEIUKOro oyiefieHeHus. OHU ObUIM UCKYCHBIMHU
OXOTHUKAaMHM, TaK KaK TOJIbKO JIOCTATOYHOE KOJIMYECTBO MsCa M TEMIIbIC MIKYPHI
JKUBOTHBIX MOTJIM OOECMEYUTh BBDKHUBAHHWE TPYIIbl (cocTosimer ux 20 — 25
YeJIOBEK Pa3HOro BO3PACTa) B XOJOIHOM KJIMMATe.

OCHOBHOIl TNPUYMHON BBIMUpPAHUS HEAHIEPTAIbIla, HECMOTPS Ha HX
IMPEKPACHYIO aJanTalfi0 K CYpOBBIM YCIOBHUSIM CpeAbl OOMTaHUSA aHTPOMOJIOTH
HA3bIBAIOT KOHKYPEHIIMIO C TIOSBUBIIMMCS KpOMaHBbOHIIEM, Kak ¢ Ooiee
COBEpIICHHBIM BUJOM. [10 X MHEHHIO, HECMOTPSI Ha JOCTaTOUHO OOJBIION 00BbEM
MO3ra, HeaHjaeprajel] ObUl He TaKk yMEH, €ro Mo3r ObLT He Tak THOOK, Kak y
JKUBILIETO C HUM OJIHOBPEMEHHO M Ha TEX JXE€ TEPPUTOPHUSAX TOSBUBIIUICS
KpoMmaHbOHeEI. KpoMaHbOHEI[ MOCTENEeHHO BBITECHUII HEAHJEPTAIbIa C JIyUIIUX
OXOTHUYBMX YTOAMNA B MeCTa, rie ObUIO Maslo JKMBOTHBIX, YTO CIIOCOOCTBOBAJIO
BEIMUPAHUIO TMaJICOAHTPONOB. B  00mIecTBe HeaHJepTaablleB, Kak BIPOYEM,

BCPOSATHO M IHUTCKAHTPOIIOB, a BIIOCICACTBHMHM M KPOMAaHBLOHIICB CYHICCTBOBAJI
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KaHHHOanu3M uiy antponogarus. O0 TOM CBUAECTENBCTBYIOT PACKOJIOTHIEC Yeperna
U PAaCKOJIOThIE BIOJIb OOOXKKEHHBIE KOCTH KOHEYHOCTEW, U3 KOTOPBIX H3BICUYEH
KOCTHBIM MO3r. M3-3a OTCYTCTBUS MUIM, BEPOSATHO, YHUCICHHOCTh TPYIIIbI MOTJIa
YMEHBIIATHCS U 110 3TUM MPUUUHAM.

[lo nmpyroit Bepcuu BbIMUpAaHUE HEaHAEPTAJbIEB B OOJBIIEH CTENEHU
CBSI3aHO C HECOBEPIIECHCTBOM POJIOBBIX MyTEH KEHIIHMH, TaK KaK UX Ta30BbI€ KOCTH
Obun cpocuiuecs. ['onoBa miuona Obla KpyMHAas, KOCTU MaTepH MpU pojax He
BCET/[a MOTJIM JI0OCTaTOYHO PACXOIUTHCS, TOITOMY THOENh MaTepu U peOEHKa Obliia
BECbMa BEPOSTHA, YMCIECHHOCTh HEAHJIEPTAJIbLIEB NMPAKTUUYECKU HE BO3pacrajia, a
YCIIOBUSI OKpy»Karomieil cpefpl ObuiM cypoBble. OOmias YUCIEHHOCTh BHJA,
HECMOTpsI Ha OrpoMHBIN apean obutanusi (EBpomna, bawxauii Boctok, Adpurka)
obuta HeOosbmiast, (mpuomusutenbHo 20000 Thicsy ocoOei), a HU3KUE TEMIIbI
Pa3MHOXKEHHUs, CIOCOOCTBOBAJIN BHIMUPAHHUIO HEAHIEPTAJIbIIEB.

[locnenHnii W3 WM3BECTHBIX 3TAllOB HBOJIIOIMM YEJIOBEKAa HAYalCsd, IO
MHEHMUIO aHTpomnoJoroB mnpumepHo or 200 mgo 100 Teic. ner Ha3zaxm ¢
BO3HMKHOBEHUEM HEOAHTPONOB (HEKOTOPBIE M3 COBPEMEHHBIX AHTPOIOJIOTOB
CUMTAIOT, YTO HEOAHTPONBI MOSIBUIMCH HAMHOIO pasblie Okoso 500 TteIC. JeT
Ha3aJl, HO OBUIM MAaJIOYMCIICHHBI, 3aHUMaJl HEOOJBIIYI0 TEPPUTOPHIO U OoJjee
paHHME OCTAHKHM II0Ka HE HalJeHbl), KOTOpble M ObUIM NPSAMBIMU MpEIKaMU
COBpeMEHHOro 4yenoBeka. [lepBble HaxoAku HeoaHTpomna ObuUia ciaenaHa B 1868
roxy B rpote Kpo-Manwon (Ha Tepputopun (ppaniry3ckoit npoBuHIMu JlOpaoHb),
OH TOJYYHJI Ha3BaHUE KPOMAHBOHEL. JTU OCTaHKU Hatupyrorca 38 — 40 Teic. jer
10 H.3. B mocnenHue roapl HalWeHbl OCTAHKM 4YeJIOBEKa, MPUHAJJIEKAILEro K
KpPOMaHbOHCKOMY TUIY UX JnatupytoT B 60 u 100 ThIc. 1€T 10 H.3. KpoMaHbOHIIBI
BIIOJIHE COOTBETCTBOBAJIM AHTPONOJOTHUYECKOMY THITY COBPEMEHHOTO YEJIOBEKa,
OTJIMYUS HOCWIA HE3HAUUTENIbHBIA XapaKTEP HECKOJBKO MEHEE BBICOKMH CBOJ
yepemna, CHJIbHee pa3BUTHI 3yObl, 00béM Mo3ra cocrtaBiser 1400 — 1500 cm’,
YentocTHOW amnmapaT KPOMaHbOHIIA MEHbIIE, YeM HEeaHJepTaliblia, MOoAOOPOI0K
XOpOILIO Pa3BUT, HAAIIA3HUYHBIA BAJIMK OTCYTCTBYET, HAATTIA3HUYHOTO CYXKEHUS

HCT, CBOA 4YCpcIia BBICOKHﬁ, JIOOHBIC A0JIM  XOPOIIIO PAa3BUThI, H3AINIHOC
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TEJNOCIOXKEHHE, TOHKHE KOCTU. CTOSHKM HEOAaHTPOIMOB OOHApYyXeHbl MO BCel
EBpone, uu Ilamupe, B Cpennerr Asuun, B Cubupu, Ha Kamuarke. ConumanbHas
OpraHu3alys KpPOMAaHbOHIIEB, BEPOSITHO, MaJl0 OTIMYAIach OT COLIMAIBHOM
OpraHu3allid HEaHAEpPTajblEB, HO BIOCIEACTBUM Yy HHUX IPOUCXOJUIIO
COBEPILIEHCTBOBAHUE U YCIIOKHEHUE OTHOIICHHM, 4TO MPUBENIO K (hOPMHUPOBAHUIO
BHAYalle poJa, a 3aTeéM U IUIEMEHU. buosorndeckas 53BOJIIOLHUS YEJIOBEKa
3aBEPLINIIACH, CPEAHIOID CKOPOCTBH ATOTO IPOLECCAa MOXKHO OLIEHUTH 10 CKOPOCTHU
YBEJIIMYECHHUS MO3Tra TOMUHU]I, KOTOpas cocTaBHIa 0Kojo 50 cm®, ma 100000 ser.

B 3T0OT nepuoj 4enoBeK pacceauics Mo BCEMY MHUPY, OCBauWBasl pa3IMyHbIE
npupoaHsie  ob0nactu. COBpEMEHHbIE  AHTPONOJIOTMUECKHE  HCCIEAOBAHUS
nokazanu, 4To ABcTpanusi 3aceneHa npumepHo 60-70 Teic. Jer Hazad, Kyna
KpoMaHbOHell monan yepe3 HMuponesmro. Ilpm 3tOoM Ha ocTtpoBe fIBa OH
CTOJIKHYJICSI C TUTEKAHTPOIIOM, KOTOPBIN HE BbIJEPAkKal KOHKYPEHILIMHU U BBIMED, a B
EBpone, mepenneit u LlenTpanbHOM A3uu ¢ HeaHAepTalblleM. AMepuka Oblia
3aceneHa mpuMepHo 12-15 Teic. ner Hazax depe3 Kwuran. UYepez Kamuatky,
UykoTKy 1 o beprHroBy MOCTy KpOMaHbOHEL Nonajl Ha AJICKY, 3aTEM OCBOMII
CeBepHyro Amepuky, notom llentpansHyto u FOxHyto. 3aceneHue AMepUKH
IPOJOJDKAIOCh B cpeaHeM 1-2 Teicsy Jier. JloKa3aTenpCTBOM 3TOr0 MYTH
3aceJieHUsl CIYKUT OJMHAKOBasi TEXHUKA W3TOTOBICHUS OpyAud Tpyla
(TeXHOJNOTUsl M3rOTOBJIIEHHE HOXEW Mo Bceld Amepuke uaeHTHYHa). Haxoaxu
OCTaHKOB HEOAHTPOIIOB CBUAETEIBCTBYIOT, YTO Yy HUX HAYMHAIOT MOSBIATHCS
pacoBbIi€ BapHaHTHI, YTO, OE€3YCIOBHO CBSA3aHO C BIMSHUEM YCIOBHM OKpYyXaromen
Cpellbl, TO €CTh TEX MPUPOIHBIX YCIOBUM, I/I€ MPOKUBAI YETOBEK.

Takum oOpa3oM, OCHOBHON OCOOEHHOCTHIO 3BOJIOLUMU YEJIOBEKA SIBIISETCS
YCWJICHHE XapaKTEpHOIO [JIsi YeJIOBEKa KOMIUIEKCAa MPU3HAKOB TOMUHHUIHOU

TpHuaabl: HPAMOX0NHCOCHUE, MAHUNYIAMOPHbIE CROCOOHOCMU PYKU, HADACMAHUE

MACCbl_M032a_U_YCII0HCHEHUE €20 _CMPYKmypovl_u_(yHKuuu. HpHMOXO)KI[eHI/IC

MPUBEJIO K TOMY, YTO MOCTENEHHO MPOU3OIIO CTPYKTYpHOE MpeoOpa3oBaHue
BEPXHUX M HWXKHUX KOHEYHOCTEHW, MO3BOHOYHOTO CTOJ0a, Ta30BOTO IOsCa,

IPYOHOM KIETKH, mnpornopuui Ttena. CHIbHOE pa3BUTHE TOJOBHOIO MO3ra,
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YBEIMYECHHE €ro MAacChl, pPa3BUTHE TepeaHed JIOOHOW M TEMEHHBIX JOJIEH,
pa3BUTHE peuYu BCE 3TO CIOCOOCTBOBAIO PA3BUTHUIO YHUKAJIBHOTO SIBIICHUSI —

YeJI0BEUECKOM IICUXUKH.

CoBpeMeHHAasi TeHeTHKA 0 BOSHMKHOBEHUH YeJIoBeKa (HeOaHTPOmA)

[Io Teopun BBICKa3aHHOW COBPEMEHHBIMM T€HETHKAMH IUTEKAHTPONbI U
HEaHJIEPTaJbLbl HE SIBISAIOTCS NPEIKaMU COBPEMEHHOIO YEJIOBEKAa, TaK KaK OHU
MPUHAJIEKAT K Pa3HbIM BUAAM, KPOME TOTO, SIBIISIFOTCS, BEPOSITHO, CECTPUHCKUMU
BETBSIMH B 3BOJIIOIMU. ['€HETHUUECKHE OTIMYMUS 3THX BUIOB YEJIOBEKA CIUIIKOM
Besmku. [1o 01HOM U3 BepcHil, BEICKa3bIBAEMBIX T€HETUKAMM, Y BCEX AHTPOIIOMIOB
KOI'JIa-TO CYIIECTBOBAJ OJMH OOIIMU NMpeAoK (B HACTOSILEE BpPEMs €ro OCTAaHKOB
[IOKa HE HAIJIM), KOTOPBIM M ObLI POJOHAYAJIBHUKOM BCEX HM3BECTHBIX BHUOB
aHTPOIIOM/IOB, a IHUTEKAHTPOIIbI, HEAHAEPTANbIbl WU KPOMAaHBOHIbI IMOSBUIIKCH
IIPaKTUYECKHA OAHOBPEMEHHO. CIIpaBeIlIMBOCTh THIIOTE3bl YCTAHOBUTH JIOCTATOYHO
CJIOXHO, TaK KaK MPOMEXKYTOUYHBIX 3BE€HbEB (BUI0B) MTOKA HE HAIILIH.

Hexons w3 2TOro IPEANONIOKEHUs, B HACTOSAIIEE BpEMs T'€HETUKHU
MPEANOJIONKUIN CIEAYIOIIYI0 CXEMY BO3HMKHOBEHHS COBPEMEHHOIO YEJIOBEKA
(KpOMaHBOHIIA B YACTHOCTH).

N3BecTHO, uTO y mpuMatoB (Bcex BHUJIOB muMIianze) 48 xpomocom (24
napbl, Ipu4€M 23 U3 HUX ayTOCOMBI U 2 — TOJIOBbIE XPOMOCOMBI), IPUUEM JBE
XPOMOCOMBI, COCTOSIIIME Kak Obl M3 COENMHEHHBIX IBYX Iap ayTOCOM, OYEHb
IIOXOKM Ha OJHY I[apy YeJIOBEUECKMX ayTocoMm. lHaue rosops, B pe3yibTrare
ONPEAECIEHHON MYTAIlMA ayTOCOMBI B MPOLECCE MEN03a CIy4YalHO COEIMHUIIUCH,
oOpa3oBaB OJIHy, TO €CThb IPOU30LUIA CIIOHTaHHAss XPOMOCOMHAas MyTalusl.
[Tono6GHBIE MyTallMU MPOUCXOASAT B KUBBIX OpPraHM3Max M B HACTOSIIEE BpeMmsl.
M3BectHo, uro JIHK mmMman3e U YeaoBeka HMeEET OOIIUMe, CXOJHBIE 10
NIEPBUYHON CTPYKTYpE TeHbI Ha (CXOACTBO MpUMeEpHO 92 %).

[Iponecc »BOMIOLNM MPEAKA COBPEMEHHOTO YEJIOBEKA MO MPEANOIOKEHHUIO

IFCHCTUKOB MOT' IIPOHUCXOAWUTH CJICAYHOIIUM O6p2130M. Ha IICPBOM O3TallIC B
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pe3ynbTare MyTallH, BEPOSTHO, IPOU3OLIEAIIECH MO AEHCTBUEM PATUOAKTUBHOTO
U3Ty4YEHUs, Y OJHOW U3 0co0eil B OTAenbHOU, (000COOIEHHON BEpOSITHEE BCErO
reorpau4yecky, TO €CTh M30JUPOBAHHOW BOJHBIMHU WJIM MHBIMHU TpErpajiaMu OT
JIpPYrUX TpyHHn 3TOro € BHJA) TpylIe MNPUMATOB MPOU3OLLIO CIUSHUE 2-X
xpoMocoM B ojiHy. [Ipu 3TOM y 3T0#1 0coOM OKa3anoch B reHOTUne 47 XpoMocoM.
HecMoTpst Ha TO, 4TO BEPOATHOCTH BBIKMBAHUS TaKMX MYTaHTOB HEBBICOKA U Y
HUX MOTYT BO3HHKHYTh FT€HETUYECKHE OTKIOHEHHS, YUCTO CIYyYalHO Takas 0COOb
OKazaJjiach JKM3HECTIOCOOHOM M J1a’ke OCTaBUJIA MOTOMCTBO (IIPU 3TOM B IMOJIOBBIX
KJIETKaX y He€ COOTBETCTBEHHO ObuIo 23 u 24 xpomocoMsl). TeopeTHuuecku, mpu
CKpEIIMBAaHUU MEPBOro MyTaHTa ¢ 47 XpOMOCOMaMHU C POJCTBEHHBIMU OCOOSIMHU,
UMEIOLIUMH JUIUIONIHBI Habop XpoMocoM (48 XpoMOCOM, B IOJIOBBIX KJIETKax
COOTBETCTBEHHO 1O 24), y moioBuHbI TOTOMKOB (F1), To ecTb y 50% n0ikHO OBLIO
ObITh 47, a y apyrux 50% moToMkKoB 48 XpoMOCOM (B COOTBETCTBHUM C 3aKOHAMU
IEHETUKH), B PEAIbHOCTH MX MOIJIO OBITh M MEHblIe, U Oonblie. B cieayromem
nokonennn (F,) ocobb ¢ 47 xpomocomamu MpH JaJbHEHIIEM CKpEIIMBAaHUU
ocobOeit B 3Tol 000CO0IEHHOM TpyIIie, HECMOTPSI Ha MOHWKEHHYIO TUI0JJOBUTOCTD
reTepo3uroTHeix ¢opm (mokosnenue Fi3) mo 3akoHy MeHnens na€r cieayrouiee
pacmierienue: 25 % motoMkoB OyayT umeth 46 xpomocom, 50 % — 47 xpomocom
u 25 % — 48 xpomocom. BepositHo dopmbl, umeromnre 46 XpoMocoM BHauase
ObUIM MaJIOYMCIICHHBI, YYUTBIBAs KOJUYECTBO JETEHBIIIEH POXKIAEMBIX CaMKOU
rOMUHUJ (Kak MpaBUio, Y CAMKU POXKIAETCs OJUH JETEHBIII NMPU KaXIbIX pojax,
JIBOMHS — PEJIKO), U 001Iee KOJIMYECTBO MOTOMKOB, KOTOPBIE MOTYT OBITh POXKACHBI
OJIHOM CaMKOW TOMHMHH]I 32 BECh PENPOAYKTUBHBIN nepuoa (8 — 10 moToMKoB), UX
HU3KYI0 BBKHMBAEMOCTh CTAHOBUTCS MOHATHO, IOYEMY YHCIEHHOCTh HOBOI'O BHJA
YyeloBeKa pociia MemiieHHo. Takum oOpa3oM, Bce TNEpBble MPEACTABUTENN
MIPEAKOBOM TPYNIbI ObUTA OJM3KMMHU POJCTBEHHUKAMU, a UX YUCJICHHOCTh Oblia
OYEHb MaJa.

['eHeTnKn TakKe yTBEPXKIAIOT, YTO IMEPBBIM YEIOBEKOM KPOMaHbOHCKOIO
Tuna Obula >keHIIMHA (Tak HaspiBaemas IlpaeBa). I'mmore3a ocHoBaHa Ha

OYCBU/JHOM CXOACTBC MUTOXOHAPHUAJIBHBIX I'€CHOB BCCX COBPCMCHHLIX n}o;[eﬁ (B
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OMOJIOTHH 3TO Ha3bIBACTCS BHESACPHON HACIEACTBEHHOCTHIO). OOBSICHAETCS TaKOe
CIENIYyIOIUMM: TMpU  OIUIOAOTBOPEHUU B  SAMIEKIETKE OCTAlOTCA  TOJIBKO
MUTOXOHJPUH MaTEpPH, MUTOXOHAPUU OTHA (HECKOJBKO IITYK, OOBIYHO 2-3
HaxXoJsIIMe B CIEpPMAaTO30MAE, U O0OECIeYMBAIOUINE €ro MOABMXHOCTh U
KU3HECTIOCOOHOCTh) B AMIIEKIETKY He momnajnaT. [loaTomMy cyuTaroT, 4TO
MPEIKOM BCEX KPOMAaHbOHIIEB ObUIA OJ[HA JKCHILMHA, XUBIIAs B AQpUKe OKOJIO
200 TBIC. TeT Ha3aa. DTa TUIIOTE3a MTOKa OOMIETTPUHATHIM (PaKTOM HE CUMTACTCS.
BepositTHo, y Apyrux rpymnn o0e3bsiH (BO3MOXHO, TOTO € CaMOro MpejKa,
KOTOpPBIA CTaJl POJAOHAYAJIBHUKOM KPOMAaHbOHIIA, HO JKUBIIUX OTAEJIbHON
IPYNION), BO3HHUKAIM Jpyrue MyTaldh, OHH CTald pPOJIOHAYAIbHUKAMU
NUTEKAaHTPOIIOB M HEaHAEPTAIbLEB (YUCIO XPOMOCOM Yy HEAHJIEPTAIBLEB IO
JAHHBIM COBPEMEHHOM T'€HETUKH — 48, HO IO CTPOCHUIO OHU OTIMYAIOTCS OT
XpPOMOCOM HIMMIIAH3€, YTO MOATBEPKAAECT IMPEANOIOKEHNE O TOM, YTO MYTALUU
BO3ZHMKAJIM PA3JIMYHBIE U IIPOLECC BOJIIOLUNU MPEAKOBBIX IPYIII YEJIOBEKa IIEN B
HECKOJIbKMX HampaBlieHHusX). Takod mpouecc B OHOJIOTMM HOCUT Ha3BaHHE

nauoagaliTanmu.
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Basicneiimuue pannenaneomuuexue CmMpoOAHKU 20MUHUO B0CHMOYHOU
Agpuku conpeodenvnvix meppumopuii. I — cucmema pugpmos, nyounnvie
paznomwr; Il — ouazu nauouen-niaeicmoyenoéckozo eyakanusma; I —
MeCmOHAX0 cOeHue PAHHENa1eomudecKux CmoaHoK.

B Hactosiiiee  BpeMsi  HEKOTOpPbIE  AHTPOIOJOTH  BBICKA3bIBAIOT

MNpCAINOJIOKCHUEC Ha OCHOBAHMU BHOBbBb HpOBeI[éHHI)IX I/ICCHGI[OBaHHﬁ, qTo

IMPOXKKUBABHIME HA OAHHUX U TEX K€ TCPPUTOPUAX HEAHACPTAIbIBI U KPOMAaHbOHIIbI
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MOIVIM CKpEIIMBAThCA IPYyr C JpyroM. B TEHOME COBPEMEHHOIO YEJIOBEKa
(eBpOIIEOUA0B U MOHIOJIOUAOB, HO y HEIPOMIOB MX HET) HAILIM I'E€HbI, KOTOpHIE
MPUCYTCTBOBAIM U y HeaHJepTanbleB. OIHAKO CYIIECTBYET W JPYrO€ MHEHUE
YUEHBIX, KOTOpPO€ COCTOUT B TOM, YTO OOIIME€ TE€HBl Yy KPOMAaHBOHIIEB U
HEaHJIEPTAJIbLIEB COXPAHUJIUCh OT HCTOPUYECKOTO IMpEelKa, a y HETrpOUAOB HX
POCTO HE OOHAPYXKWIIM, TaK KaK ATH T'€Hbl MOTJIM COXPAHHUTHCS Y OTICIbHBIX

wieMEéH A(QpPUKaHCKOTO KOHTHHEHTA, KOTOPBIX MHOTO.

BUOTHYECKHUE U ABUOTUYECKHUE ®AKTOPbI BOSBHUKHOBEHUSA
YEJIOBEKA

buomuueckue ghaxmopot

1. Bo3HUKHOBEHHE MPUMATOB B PE3yJIbTAaTe IBOJIIOIUNA MIICKOTTUTAIOIINX 60-
70 MJTH. JTeT Ha3a.

2. O0mecTBEHHBIN 00pa3 KU3HU MPEIKOB YEIOBEKa, NICKOMAEMbIX PUMATOB
(mepBOOBITHOE CTAMO).

3. 3ByKOBass CHTHAJIW3allHsl, CYIICCTBOBABIIAs W3HAYAIBHO B  CTajle
pUMaToB (Ha OCHOBE KOTOPOHM BIIOCIEJICTBUM BO3HHUKIA peYb B
pe3ysibTaTe NEPECTPONKHU PEUEBOro armnapara).

4. IneBHOl 00pa3 KU3HU NPUMATOB.

5. [TonHOE TIPAMOXOKICHHE MPH MEPEXO0e K HA3eMHOMY 00pa3y KH3HH.

6. Bo3HMKHOBEHHE CII0KHON MEPAPXUIECKON CTPYKTYpHI CTaJa pas3ieiieHue
GyHKIIUHA MEXIy dWICHaMH COO0OIIecTBa, KOTOPhIE B 3HAYMTEIIBHOM
CTEIIEHH OOYCIIOBJICHBI KOJIOTHYSCKOW O0OCTaHOBKOM, CIIOKUBIICHCS BO
BTOPOM MOJIOBUHE MUOILICHA.

/. BceaTHOCTh JIPEBHUX M COBPEMEHHBIX MPUMATOB, C CYIIECTBEHHBIM
npeobiajaHieM OEJIKOBOW MUINM B palMoHE (Msica MTHI, SHWIa TUTHII,

HACEKOMBIE, UX JTUYUHKH, SHIA U T.I1.).
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8.

9.

10.

11.

1.

OOunue pacTUTENbHOW WM >KMBOTHOW MHILIM Ha 3€MJie, B BUJE KOPEHBHEB,
MEJKUX YXUBOTHBIX, IS JOOBIBAaHUS KOTOPOH HEOOXOAMMBI XOTSI Obl
MPUMHUTUBHBIE OPYIUS TPY/Ia.

Bo3HUKHOBEHHE MONMACTPUYHOCTH (MHOXXECTBA OBYJSILUKA B TOAYy U
OTCYTCTBHE ONpPENENEHHOTO Ce30Ha crapuBaHus). BepostHO, 3TO
CBS3aHO C TEM, YTO MY’>KCKas 4acTh CTaJa MOIJIA OTCYTCTBOBAaTh Ha
MECTE CTOSIHKU JUIUTEILHOE BPEMSI.

[ToBbIlIEHHAsT CEKCYyaJIbHOCTh, IO CPABHEHUIO C APYTMMHU MpUMAaTaMH,
KOTOpasi HUCXOAHO OblJa CBSi3aHa C HEOOXOJUMOCTBIO TMOBTOPHBIX
CEKCyalbHbIX KOHTAKTOB, TaK KakK >KEHIIMHbI BEJIU OCEIJIBIA 00pa3

YKU3HH, & MY>KUHNHBI «KOYEBOI», CBA3AHHBIN C OXOTOM.
Hanuuwne xenckoro oprasma. IIpu npsAMoxoxaeHun Nociie CriapuBaHUs
criepma JIETKO MOIJIa BBIT€Yb U3 IOJIOBBIX ITyTEM CaMOK, CIIEJOBATEINIBHO,
HIaHC Ha omiofgoTBopeHun HU30K. CoryacHo rumnore3e JlecmoHnma
Moppuca BO3HUKHOBEHHE >KEHCKOTO Oprasma CrocoOCTBOBAJIO TOMY,
4YTO IIOCJIE IIOJIOBOTO aKTa caMKa OCTaBajach B TOPU30HTAIBHOM
MOJIOKEHUH, TIO3TOMY CliEpMa HE BhITEKala U3 MOJOBbIX MyTEH, IaHC Ha
OILIOIOTBOPEHUE BBICOK.

Abuomuuecxkue paxmopuoi
bimskoe 3aneranue K IMOBEPXHOCTHM YPAHOBBIX pPyd B BocTodyHOUN H
CeBepo-BocTounoit Adpuke, KOTOpble MOTJIM BBI3BATh MYyTallUd Yy

IIPUMATOB.

. 'nbenp qoMCTOPUUECKUX JIECOB, BOSBHUKHOBEHUE CaBaHH C TPABSIHUCTON U

KYCTapHHKOBOM PaCTUTEIbHOCTHIO.

. Hanmmnume ectecTBEHHBIX YKPBITHI B BUJIE NTELIEP, TPOTOB.

. Msrkuil TEMIbIA KIMMAT, CYIIECTBOBABIIMK B MEPUOJ HAYAJIBHOTO JTalla

ABOJIIONMH IPUMATOB, a BIIOCIEIACTBHH U YeJIOBEKa. ITO CIIOCOOCTBOBAJIO
WX pacCeJCHUIO, TIPH KOTOPOM €CTECTBEHHAs IPOCTPAHCTBEHHAS
U30JISIIUSL  CTIOCOOCTBOBAa BO3HUKHOBEHHUIO, OTOOPY W COXPAHEHHIO

MyTaluu B NOMYJIAIMIX MIpUMAaTOB.
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OBOJIIOLIMA YEJIOBEKA 1 OBE3bSH

IHonyoéesvanut Qobe3vanni JToou
CewmeiictBo | CeMeiicTBO Hlupokonocele Y3konocuwie CewmeiicTBO
noarondTos | JieMypoB | CemelictBo | CemeiicTBo | CemelicTBo | CeMencTBO CeMelCcTBO MOHT U/ h11{0)1 (S

UTPYHKOB LEMKO- | MapThIIIKO- | THJIO0ATH]T
XBOCTOB | OOpa3HBIX
r = E < A3uamckue Agppukanckue CoBpeMeHHbII
= S § < X
- 2 m = 5 ~ YEJI0BEK
T A O — — —~ — (]
SIS Q. = A 0 o 0 e
5 o> 2 B |z S = o
> /@ < 5 & o = = s
5 2 o R S|Q " =
g8 |EgEZ = | |3
= >E 3| o g = =
> 533 o
H = <
f f i
Kpomalfboueu
Haﬂeoaufnponbt
Apxanmponul

(homo erectus)

Homo habiles

Ascmpanonumexu
Hpuonumexu — i’

Hu3uue npumameor Buoicutue npumamor
TPAJ IPUMATOB




IBOJIOIHA YE/IOBEKA H OBE3bAH

ITABUAH I’1!/IBBOH OPAHI‘%’TAHI’

Me3zonumex

f

h

|

Ihuonumex

Cusanumex

T'ucanmonumex Mezanmpon

Yoaononumex  /Ipuonumex zepMTtCKuﬁ Pamanurex

I'OPUJIJIA HINMITIAH3E YEJIOBEK

PABYMIilI)IfI

Kpomanvoney (neoanmpon)

Heanoepmaneuy
(naneoanmpon Opeeuuf? 4e106€K)

Aecmpanpnumex —2%» IMTumexanmpon (apxanmpon)
(OpesHeitumuil uenosex)

I

JIpuonumex Ilpokonucyn JIpuonumex

nenPMcadcKuil 0apeUHOBCKULL

JIpuonumex ponmanosckuii

Ilponauonumex

AnudWmek/'

Oouwguit npedok?*— 00 nacmoauezo 6pemenu HACMOAWUIL 60RPOC OKOHYAMEIbHO He NPOACHEN
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OCHOBHBIE CTA/IHH 3BOJIIOIIHH YEJIOBEKA

Bpemsa Ilpusnaku, xapakmepuuie 0151 1100€i Cmaousn Ilpeocmasumenu Macca Pacnpocmpanenue
noseneHus anmponozenesa cpeou UuCKonaemvlx | mo32a, 2 no nianeme
npu3HaKa dopm
boiee [IpamoxoxaeHue Otnenenue BETBU ABCTpajonuTeK OkoJto Nunus, Adpuka
10 miH. ner TOMUHH]T 500
4,5-1,75 Hcrnonp30Banue pa3InyHbIX MIPEAMETOB [IpearomunuHas ABCTpaJIONHUTEK 500 - 750 Adpuka, Asus (?)*
MJIH. JIET
2 MJIH. JIeT HzroroBnenue opyauii [IpenromunuHas YenoBek yMembIi 750 Adpuxka
Pannune [lognepxanue orus. Peub npumuTuBHad, | [peBHelmue noau YenoBek 850-1100 | Adpuka, 3ananHas u
dopmbl —2,6 | cocTosimas U3 OTACTBHBIX BBIKPUKOB. [IpocThie (apxaHTpOTIIBI) IPSAMOXOJAINI Hentpansuas EBpona,
MJIH. JIeT; | (OPMBI KOJUIGKTUBHON AESITEIHLHOCTH. (muTexaHTpom) BocTtounas A3us,
pacuser - Nupone3us
600-800 TrIc.
JeT
Pannne JloObIBaHME OTHA, CJIOJKHBIE (bopmbl JpesHue noau Heannepranen o 1500 EBpomna, Adpuka,
¢op™mbl — 1,5 | KOJJIEKTUBHOMN JIEATEIbHOCTH (3aronHas (maneoHTpoIbI) Asus
MJIH. JIET; oxota). 3abora o OmmxHHX. Peup —
pacuBeT— | mpoABUHYTas ¢popMa Jierera
25040 ThIC.
JeT
Menee 40 Hacrosmas peus. Memuienue. MckyccTBo CoBpeMeHHbIE JII0In KpomanboHery Oxoio EBpomna, Adpuka,
TBIC. JIET (HEeoaHTpOIBI) 1400 Amepuka Asus,
ABcTpanus
Menee 10 Pa3BuTHe cenbckoro xo3aucTaa, CoBpeMeHHbIE 11011 1400 BcecseTHoe
TBIC. JIET

MPOMBINIJIEHHOT'O TPOU3BOCTBA, TEXHUKH,
HaYK{

*— 60NpPOC 0 mMecme 603HUKHO6EHUA U ooumanus PA3HbBIX U008 2OMUHUOO08 OCIAEMCA HEACHBIM U CROPHbBIM
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PA3JIEJI VI. 9QKOCUCTEMbI

OCHOBBbI 2KOJIOI'n1

YUYEHUE O BUOCP®EPE B.U. BEPHAJICKOTI'O (1926 r.)

I'PAHUILIBI BUOCPEPBI

YACTh
BUHOC®EPBI

I'PAHHI[bI, H KPATKAA XAPAKTEPHCTHKA

['eobuocdepa

[Ipoctupaercs OoT TBEPIOW MOBEPXHOCTH IIAHETHI JO CIIOEB
6azanbra. Ha cyme e riyoxke 3-4 kM (MakcuMmyM 6-7 KM) U
1-2 xM HIIKE THA OKeaHa; paclpOCTPAHEHUE KU3HU CBSI3aHO
C OIpaHUYCHHUSIMH IO TEMIIEpaType = 100°C (npu 80°C
paspymiarTcsi 6eIKoBbIe MOJIEKYJIbl. HaceneHa >kMBOTHBIMU,
pacTeHUsIMU, MUKPOOPraHU3MaMu

['uapobuocdepa

[IpocTrpaercs OT MOBEPXHOCTH O JAHA BOJOEMOB, KHBBIC
OpraHu3Mbl BcTpeyaroTcss Ha riayoune Oosiee 11000 m.
Bxmtouaer ¢orobuochepy — SpKO OCBEHIEHHBIN CIION
(MHTEHCUBHBIN (HOTO- U XEMOCUHTE3, HACEJIeHa KUBOTHBIMU
U  paCTUTEIBHBIMH OpraHW3MaMH, XEMOCHUHTETHUKAMH);
nucorodbuochepy — Bcerma cymepeunnlit cioit (o 1%
COJIHEUHOU WHCOJIAIMH, cIa0blii (OTOCHUHTE3, XEMOCHUHTE3,
HaceJIeHa B  OCHOBHOM JKMBOTHBIMH  OpraHU3MaMH,
MUHHAMAJIGHBIM KOJIMYECTBOM PACTHTEIBHBIX OPTaHU3MOB,
XEMOCHHTETHKaMM); adoToduochepy — ciioil abCoNOTHOM
TEMHOTBI, TA€¢ (OTOCUHTE3 HEBO3MOXKEH, MPUTEKAECT
XEMOCHHTE3, )KUBOTHBIE OPTaHU3MbI, XeMOCUHTETUKH.

Aspobobuochepa

[Ipoctupaercs OT MOBEPXHOCTH 3€MJIM — HWKHSASI TPAHUIIA;
BEPXHSISI TPAHUIIA ONIPEAEISAETCS O30HOBBIM CIIOEM 22-24 KM
OT  TOBEpXHOCTH  3JemuM.  HaceneHa  MOCTOSHHO
MUKPOOpPTaHU3MaMH, KUBOTHBIC W PACTEHUSI HAXOJIATCS B
TEUCHUU OIPEIEIEHHOTO MEpUuoJa BpeMeHU. Bele B
napabuochepy Ku3Hb MPOHUKAET CIy4alHO, OPTaHU3MBI B
HEW HE PA3MHOXKAKOTCH.




CTPOEHUE BUOC®EPHBI

T'eoouocgpepa + I'uopoouocgepa + Aypoouocgepa = buocghepa

T'eoouocghepa
Teppaduocdepa mutobuochepa
C TeppabrOHTaMU C JINTOOMOHTAMH

(cymra) (rmyOoKue c0u 3eMHOU KOPHI)

dburtochepa negocdepa runoreppabuochepa Ttemrypodbuochepa
C IeI00MOHTAMHU chepa chepa
(IpoCTpaHCTBO (mouBa u a’po0oB aHa’poOoB
OT TIOBEPXHOCTH o4YBOOOpa-
3eMJIH 10 3YIOIINE
BEPXYIIEK MOPO/IbI)
JIEPEBHEB
T'uopobuocghepa

MapuHoOuochepa akBabunocdepa
C MapUHOOMOHTAMU C akBaOHMOHTaMH
(MOpSI ¥ OKEaHBbI) (KOHTHHEHTAIBHBIC

Y TIPECHBIC BOJIbI)

Aapooboouocghepa

Tporobuochepa anpToOmochepa

C TPOIOOHMOHTAMHU C aJIbTOOMOHTaAMU
CJIOM OT BEPILHH JCPEBbEB CJIOM KpaiiHe

110 HanboJiee YacToro pa3psKEHHOMN
pacmoaoKeHus MUKPOOHOTHI

Ky4eBbIX 00JIaKOB
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KIACCUPUKALIUA BEHLIECTBA BUOC®EPBI

B.1. BEPHA/ICKOI'O

Bewecmeo ouocghepor

Xapaxkmepucmuka eeuiecmea ouocgepol

B.HU. Bepnaockozo

Kusoe BeniecTrBo

COBOKYIIHOCTh BCEX >KMBBIX OPraHU3MOB HACEJSIOIINX
IUIAHETY B  OMNPEACIEHHBIM TIE€OJIOTUYECKUH MEPHUO/T
(>kUBOTHBIE — O0Jiee 2 MJIH. BUJOB, pACTEHUS] — IPUMEPHO
500000 BumoB (99 % 3amacoB JKMBOTO BEIIECTBA),
MUKPOOPTaHU3MbI, BUPYCHI).

KocHoe BemecTBO

Bce HexuBble Tenma, oOpasymoomuecs B pe3ysbTare
IIPOLIECCOB, HE CBS3AHHBIX C JIEATEIIBHOCTBIO JKHMBBIX
OpraHU3MOB (MarMaTU4ecKue, MeTaMOppUUECKHe U
HEKOTOPBIE 0CaJOUHBIE MTOPO/IbI, BOJA, ra3bl).

Bbuorennoe BemecTBo

Bce mexuBbie Tena, oOpasyroniuecs B pe3ysbTaTe Ipo-
IIECCOB, CBS3AHHBIX C JEATEIHLHOCTHIO JKHBBIX OpPTaHHU3-
MOB: TIOTHOINHE XUBBIE OPTaHU3MBI U HEKOTOPHIC IPO-
TYKTBl WX JKU3HEJCATEIbHOCTH: COpOIICHHBIE pora,
IIEPCTh JKUBOTHBIX M TMP.; OCaJOYHBIC ITOPOJIBI:
W3BECTHSKU, MeJl, He(pTh, ra3, KaMEHHBIN YroJIb U JIp.

buoxocHoe COBOKYITHOCTh OMOKOCHBIX T€J, MPEJICTABISIIONIUX COO0M
BeLleCTBO pe3yJbTaT COBMECTHOW JIE€ATEIIbHOCTH >KUBBIX OpraHU3-
MOB U T€OJIOTUYECKUX MPOILIECCOB (MOYBBI, TOBEPXHOCT-
HbIE€ BOJIbI, TPU3EMHBIM COMl aTMOC(hepHOro BO3ayxa W
T.IL.).
PannoakruBHoe COBOKYITHOCTh BCEX €CTECTBEHHBIX PaAUOaKTUBHBIX
BeLEeCTBO BEIIECTB HAXOAIIUXCS Ha 3eMiie U B aTMocdepe.

PaccessHHBIE aTOMBI

ATOMBI XUMUYECKHUX IJIEMEHTOB, HAXOSIIUXCS HAa 3emile
u B 1penenax e€ armochepbl B MHUHHMAaIbHBIX
KOJIMYEeCTBaX (MHEPTHBIE Ta3bl — FeJIUi, aproH U JIpyTue).

BeniecTBoO
KOCMHYECKOTro
MPOUCXO0KAEHUSA

Kocmuueckas IIbLJIb, MCTCOPUTHI.
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®YHKIHUHU ) KUBOT'O BEHLIECTBA B BUOC®EPE

OYHKIUA

I[MPOABJIEHUE ®YHKIINN

BHCpFeTI/I‘-ICCKaSI

CBsi3pIBacT M 3amacaeT COJIHEYHYIO DHEPIUI0 B
OpPraHUYECKOE BEIIECTBO, KOTOPOE BIIOCIIEACT-BUU
pacceuBaercs npu noTpedIeHUH 17}
MUHEpaIU3allU 3TOT0 BELECTBA.

['a3zoBas

[lognepxuBaeT ©  U3MEHSAECT  ONPEACIEHHBIN
ra3oBBIM COCTaB Cpelibl OOMTaHUS U aTMOoc(epsl B
LICJIOM.

KoHuenTpanuonnas

«3axBaT» M3 OKpYyXKalollel cpeabl >KUBBIMU
OpraHu3MaMM M HAKOIUICHUE B HHUX AaTOMOB
OMOTEHHBIX XUMUYECKUX DJIEMEHTOB.

OKHUCIIUTEHLHO-
BOCCTAHOBUTEIbHASA

Oxuciienue )51 BOCCTAHOBJICHHC Pa3INYHBIX
BCIICCTB C ITIOMOIIBIO )KUBBIX OPI'aHU3MOB.

JlecTpyKimoHHas

Pa3py1ueHI/Ie opranudmMaMm H IIPOAYKTAMH HX
KHU3HCACATCIbHOCTH, B TOM YHCIC H IIOCJIC HUX
ruoean OpPraHrUYCCKOro 1 KOCHOIoO BCHICCTBA.

TpancniopTHas

[lepeHoc BemiecTB W SHEPrHUM B peE3yJbTare
aKTUBHOU (POPMBI IBHIKEHUSI OPTAaHU3MOB.

Cpenoobpasyrorias

[IpeoOpazoBanne (PUIUKO-XUMUYECKUX TapameT-
pOB cpenbl obuTaHus (CO3MaHUE MHUKPOKJIMMATA,
OYMCTKAa BO3yXa, YCWICHHE MHUTAHHUS TPYHTOBBIX
BO/JI, 3aIIIUTA [TOYB OT SPO3HH U JP.).

PacceunBarormas

[IpoTuBoMnONOK)KHASA KOHIIEHTPalMOHHOMN —
pacceMBaHME BELICCTB B OKPYXKAIOLIEH Cpene.
IIposBisgercs yepes TPOpUUECKYIO u
TPAHCIIOPTHYIO AEATEIBHOCTh OPraHU3MOB.

Nudopmanmonnas

Haxkomnenue KUBBIMU OpraHu3MaMu
omnpenenéHHo uHpoOpMAaIUMU, 3aKperyieHue e€ B
HACJICICTBEHHBIX  CTPYKTypax W  Iepeaada
MOCJIEAYIOIIUM ITOKOJICHUSIM.

buoreoxumuueckas
NEATEIILHOCTD YeJI0OBEKA

[IpeBpamenue u IEPEMEIICHNUE BCIECCTB
Oouocepbl B pe3ydabTaTe  MPOU3BOJICBEHHO-
XO3IHMCTBEHHOM AESITEIbHOCTH.
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3AKOHBI B.1. BEPHA/ICKOTI'O O ’KUBOM BEUIECTBE BUOC®EPbHI

3AKOH

®OPMVYIJIMPOBKA

[TOACHEHUA U [TPUMEP

3akoH (pU3UKO-
XUMHUYECKOTO €IMHCTBA
BelllecTBa OMochephl.

Bcé xuBoe BemecTBo
(U3UKO-XUMUYECKH
¢/IMHO.

Bce xuBble OpraHu3Mbl UMEIOT €IMHOE TIPOUCXOKICHUE U COCTOST
UX CXOMHBIX BemecTB. CTemeHb W pe3yibTaT BO3ACHCTBUS
BHCIIIHUX arpECCHUBHBIX areHTOB Ha OPTraHU3M 3aBHCHUT OT BPEMEHHU
JEHCTBHUS areHTa M YCTOMYMBOCTH K HEMY oOpraHu3ma. MBEBLIOo
HECKOJIbKO BBICYIIMBACT KOXKY 4YEJIOBEKa, a MHKPOOPTaHHU3MbI
IIOTHOAIoT.

3aKOH MOCTOSHCTBA
KOJINYECTBA 5KUBOTO
BellecTBa Ouochepsl

KonnuecTBo %KUBOTO
BelecTa ouocdepsl B
npejenax paccMaTpuBae-
MOTI'0 T'€0JIOTUYECKOTO
MEpUOAa OCTAETCS
MOCTOSIHHOM BEJIMYUHOM.

JKnBoe BemecTBO — 3HEPreTUUYECKU M XUMHUYECKHI IOCPEIHUK
Mexay CoJHLIEM M IMOBEPXHOCTBIO 3€MJIM, TaK KaK IOCTOSIHHO
MPOUCXOAUT OUOTEHHAsI MUTPALIUSI AaTOMOB B OMOT€OXUMHUUYECKOM
(reonoruueckom) KpyroBopore. IIpy BbBIMUpAHMHM OJHHMX >KHUBBIX
OpraHU3MOB NPOUCXOIUT OypHOE OOpa3zoBaHUE APYTUX, MPUUYEM
Macca MOSIBUBIIMXCS paBHAa Macce BbiMepiux. [locie BeIMUpaHus

JAWHO3aBPOB HAYAJICA PACHBCT MJICKOIIUTAIOIIMX.

CBOMCTBA BUOCDEPHI

CBOICTBO

Kparkas xapakrepucruka

LleaoctHOCTE M
JMCKPETHOCTh

Bce KOMITOHEHTBI TECHO B3aMMOCBSI3aHBI MEXKIY COOOM BEIIECTBEHHBIMH U JHEPTreTUYECKUMHU
B3aMMOCBSI3sIMU KOMIIOHEHTOB, O1arogapsi KpyroBopoTy BEIECTBA U SHETPUHU.

[lenTpannm30BaHHOCTH

HGHTpaJ'IBHoe 3BCHO — KNBOC BCIICCTBO.

Y CcTOMYMBOCTE U
caMOperysiius

buocdepa cnocoOHa BO3BpalIaThCsi B HCXOJAHOE COCTOSIHUE TaCUTh BO3HUKAIOIIME B HEH
BO3MYIUICHUS, CO37/aBA€MbIE€ BHEITHUMHU U BHYTPEHHUMU BO3JEHCTBUAMU OJIaroapss MexaHu3Mam
romeocrasa, noguuHsromumcs npuHuunaM Jle larense — bpayHa: npu 1eMCTBUM HA CUCTEMY
cul,

BBIBOIJAIIMX €€ U3 COCTOSHMS YCTOI;'ILII/IBOFO pPaBHOBCCHA, KOTOPOC CMCIIACTCA B

HaIpaBJICHUH, PU KOTOPOM 3((PEKT BHEITHETO BO3ICHCTBHS OCIA0IAETCS.




PurMuuHOCTB

PurmuuHOCTh pa3zButust Ouochepsl cBs3aHa C TOBTOPEHHUEM BO BPEMEHH TE€X WJIU MHBIX SIBJICHHM.
[IpupoaHbie pUTMBI UMEIOT pa3HbIe MPOJOJLKUTEILHOCTH (CyTOUYHBIE, TOJIOBbIE). PuTMuueckue
SABJICHUSI HE TMOBTOPSIIOT COCTOSIHUE NPHUPOAbl B HAYaJIbHOM COCTOSIHUM, MPOUCXOAST
Ka4ueCTBCHHBIC U3MEHEHUS B COCTOSIHIH MPUPOTHBIX 0OBEKTOB U SBJICHHM.

Kpyrosopor Bemectsa

MHorokpatHoe ydacTHE BELIECTB B Mpolieccax, MPOTeKaloumx B atMocdepe, naurocdepe u

(reosoru4ecKui, ruzpocdepe, B TOM YHCIIE U B CIOSIX, BXOIANINX B cocTaB buocdepsl, nBmxyias cuia KOTOpOro

OHMOJIOrMYeCKUiT™) — sHeprug CoiHIA, 4TO OOECHeurMBaeT HEHCUEPHAeMOCTh OTAENIBHBIX aTOMOB XHMHUYECKUX
JJIEMEHTOB.

OHepro3aBucuMocTh | buocpepa — otkpbiTas cucrema. CyliecTBOBAHHE OTKPBITOH CHCTEMBI HEBO3MOXKHO 0e€3

ITOCTYIUIEHUS U3BHE DHEPTUHU, OCHOBHAA JTOJIsI KOTOPOU — sHeprus CosHIa.

* — ¢ nossieHuem uen06eKa 603HUK AHMPONOZEHHBLIL KPY208opom (00men) seuiecme
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KPYT'OBOPOT BELLIECTBA B BUOC®EPE

BUOJIOTUYECKUM KPYTOBOPOT — KpyroBopoT BEIIECTB, JABMKYIIEH CHIIO
KOTOPOTO  SIBIISIETCSA  JACSTEIBHOCTD
’KUBBIX OPTaHU3MOB

SHEPI'HA COJIHLA
IHEP2UA XUMUYECKUX PeaKyuil

N

Pacmenus, mukpoopzanusmoi
asmo— u xemompogut (npooyuenmot)

nepeuyHoe OP2aHuiecKoe 6eywiecmeo
noznouwienue mpeoyenue
KuBoTHBIE
Mumnepanvnvie seuwgecmea, 60oa, (kKoncymenmul, 0empumodpazu)
Y2JIeKUCTIbLIL 2a3 U Opyzue 6MOpUYHOE OP2aHUYecKoe
npocmule eeuiecmea eeuiecmeo
pasnodcenue mpeonenue
v
Mukpoopzanuszmul
(pedyuenmot)

BHOTEOXHMHYECKHH KPYTIOBOPOT* — kpyzoseopom eewecma,
osuscyuient cunou KOmopozo
AGNAIOMCA IKIO2EHHbIE U IHOO02EHHbIE
2eonozuyecKue npoyecchwl.

SHEPIHA COJIHIIA
Maemamuueckue nopoowt (11)
oeticmeue 6HO6b OKA3aGUIUECA HA
HEnocpeocmeeHHo nogepxnocmu 3emnu

(pyowt, munepanst, 600a, 2azot)



Ilogepxnocms nnanemot
mazmamuyecxkue nopoowt (I)

u geuiecmea, evliuieouiue

Ha NOGEPXHOCHb 3emiu
(pyowi, munepanol, 600a, 2a3ol)

POUECChL 6bléempUuBaAHUA
nepenoca

Ocaodounwvie nopoowt
(uzeéecmuaku, mei, 2unc u m.o.)

memamopguzm
oeiicmeyiom: nogvluieHHoe 0asnenue,
noGvIUIEHHAA memnepamypa

Memamopghuueckue
nopoowvt (Mpamop)

nepennagka
oelicmeyiom
8blCOKOE Oasnenue,
8blCOKAsA memnepamypa

Maema

AHTPOITOTEHHBIH KPYTI'OBOPOT - kpyzoeopom eewjecms, 0suxncyuieii
CUNIOIl KOMOpOo2o AenAemca oes-
MmenbHOCmb Yel08eKa.

Yuacmue ¢ B Pacmenus, sicueommnoie
2€0J102U4eCKOM, — MUKPOOP2AHU3MBL,
ouonozuueckom Mazmamuueckue,
Kpyz08opomax - Memamopghuueckue,
0caoouHvle nOpoosvl
Jlutocgepa,
nepenoc c mecma oopazoeanus ruapocdepa,
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0J151 UCHOIb306AHUSA U atMocgepa
npeoopa306anus 4eno08eKom %
IIpooykmot neodx00umble
0N Hcu3HedeamenbHocCmu
yenoeeka
UCNOIb306aHUE
u npeoopazosanue
OmXxo00bl HcuzHedeameabHOCmU Yel06eKa
U NPOMBLULTIEHHO20 RPOU3BOOCH A
He3azpAasHAauwue ouocgepy 3azpAasHAOUUE
mMpPYOHO- U J1€2KOPA3N0HCUMDbLE ouocghepy
pasinodicenue 00 e paznazaiomces,
npocmulx euiecme J1U He2amueHo
ejusaom Ha
UKPOOP2AHU3MbL
Mukpoopzanuzmot
MuHepainbHbI€ BEIIECTBa, BOJA,
YTIIEKUCIBIN ra3 U Apyrue Onacnuie omxoonl

IIPOCTBIC BCIIICCTBA
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YYEHHUE O HOOC®EPE B.U. BEPHAJICKOI'O (1944 T.)

OCHOBHBIE IIPU3HAKH IIPEBPAIIIEHUA BUOC®EPBI B HOOC®EPY

[MPU3HAK [MPOSABJIEHUE ITPU3HAKA
Bo3spacranue KosinyecTBa | ['eoxumuueckast JESITENIbHOCTD YeJIoBeKa
MEXAHUYECKH W3BJIEKAEMOIO | CTAHOBUTCS ~ CpaBHUMOM B MacmTabax ¢
BEIIECTBA 3€MHOI KOPBI (POCT | OMONIOTMYECKUMHU U re0J0rM4eCKUMHU
I00BIYU MOJIE3HBIX | IPOLIECCAMH.

HCKOIIa€MBIX ).
MaccoBoe noTpedieHue | YCUIeHHe MposiBIEHUS MapHUKOBOro 3ddexra u

(cxkuranue) MpPoaAyKTOB ¢o-
TOCUHTE3a TMPOILIBIX T'e0JIO-
rMYecKuX BeKkoB (HedTH, rasa,

YIJIs ¥ TIp.).

r7100aJbHOE TTOTEIJICHHE.

PaccemBanue  oHeprum, B

OTJIMYHUE OT €€ HAKOIUICHUS B

DHepreTUUecKoe 3arpsa3HeHue onochepsl.

Ooumochepe 10  TOSBICHH

YeIIoBeKa.

OO6pazoBanue B Ouocdepe | Unér xummueckoe 3arpsizHeHuHe Ouochepbr —
OOJBINIMX  KOJHMYECTB  Be- | MCTAJLIM3AIUs, 3arpPsI3HCHUE TTPOMBIIIIICHHBIMU 1
IECTB,  paHee  OTCYTCT- | OBITOBBIMU OTXOJIaAMH.

BYIOIIUX (YUCTBIC METAJLIbI,
MJIACTMACCHI U JIP.).

Coznanne pgaxe B MHHH- | OMacHOCTh TEMJIOBOIO 3arps3HeHHst Ouochepsl u
MaJIbHbBIX KOJIMYECTBAX | OTXO/aMU SJICPHOM 3HEPTreTUKH.

TPaHCYPAHOBBIX  3JIEMEHTOB

(TuTyTOHMS U 1Ip.).

Pacmmpenue rpanull | Pa3zButne KOCMOHAaBTUKHM OOECTHEUMIIO BBIXOA
Hoocdeppl 3a TpeneiaMu | 4eloBeka 3a mpeaensl miuaHeTtel. Hoocdepa

3eMiIM B CBSI3M C HAay4dHO-
TEXHUYECKUM MIPOTPECCOM.

3aiMET B OyayiieM OOJbIliee MPOCTPAHCTBO, YEM
ouocdepa 10 MOSBJICHUSA YeloBeKa. Bo3MOXKHO
CO3JJaHUE HWCKYCCTBEHHBIX Ouocdep Ha Jpyrux
TTaHETax.
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INPAKTUYECKMUME 3ATAHUA

[Ipu BBITIOJIHEHUHM TIPAKTUYECKUX 33JlaHU HEOOXOIUMO H3YYHTHh YUECOHYIO
JUTEPATYPy U3 MPEUIOKEHHOTO CIKCKA, pa3peliaeTcs MoJb30BaHUE APYrod y4eOHOM,
CIIPABOYHOM, HAyYHOM MW  HAYYHO-TIOMYJISIPHOW  JaTeparypou. Jlomyckaercs
MCIIOJIb30BaHue MyOJMKauil B CpeACTBaX MacCcOBOW MH(OpMAINH, CBEICHUN U3 CETU
HNuTepHeT ¢ 0053aTeNbHOM CChITKON HA UICTOYHUK.

OOyuaromuiicss BBHITIONHSACT 3aJaHUs [0 TEMe, WCIONb3ys TEKCT JICKIUH,
y4eOHYI0 UM COPaBOYHYIO JIUTEpATypy M MaTepuaabl HACTOAIIETO y4eOHO-
Meroandeckoro mnocodus. [IpemomaBarens KOHTPOIMPYET BBIIOJHEHHE 3aJlaHUi U
MPOBOJIAT KOHCYJIBTAllMM IO WX BBINOJHEHHUIO. OTYET O BBITOIHECHUHU MPAKTUYECKHUX
3aJJaHUM BBITNIOJIHACTCS B IMMCbMEHHOM BHJAE U CHAETCsA mpenogasarenro. B oruére
JOMYCKAETCsl MCIOJIB30BAHUE CXEM, JHArpaMM, PUCYHKOB, HE MNPEAYCMOTPEHHBIX B

Tpe6OBaHI/I$IX 110 COTJIaCOBAHUIO C IIPCIIOAaBaTCIICM.

3AJIAHUE 1
PA3BHTHE H CTAHOBJIEHHE BHOJIOTHYECKOH HAYKH

1. Onpenenure claeAyrOIMe TEPMHUHBI. OHOJIOTHS, BHPYCOJIOTHS, 300JIOTHS,
AMOpuoJIOTUsi, OpUOIOTHUS, PHTOMOJIOTHUS, OOTaHMKA, OMOXUMMUS, STOJIOTHS,
Mopdoorus, PU3N0IOTHsI, KAPHUOJIOTHS, TTATHHOIOTHS.

2. B tabnuiry 3aHecuTe UMEHA yUYEHBIX—OUOJIOTOB, YKAXKUTE UX OTKPBITUS W/UITU

JOCTHXKCHMUA.

Yuénble — 0M0JIOTM M HX BKJIAJ B pa3BUTHE OMOJOTHYeCKOH HAYKH

No VYuénplii (rojipl Hayunble noctuxenus, BKiaa B pa3BUTHE
n/m JKW3HU, CTPaHa) OMOJIOTHYECKOM HAYKHU
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Memoouueckue ykazanusa K 6bIN0JIHEHUIO PAOOMDbL:
1. Ilepen BbIMONHEHUEM 3aJaHUS U3YUUTE TEOPETHUECKHUI MaTepual B yueOHOM,
HayYHOW M Hay4HO-TIONYJIIPHOW JIUTEpaType, a TakkKe HCHOIb3yilTe HH(OpMaIMIo,
pa3sMEIIEHHYIO B ceTh MHTEepHET.

2. Jlna ompeneneHUss TEPMUHOB U TIOHATUN, NOJB3YyHTECh Yy4eOHOW JIHTEpaTypoH,
OpUBEACHHON HUXKE, CIIOBAPSMHU, SHIUKIIONEANSIMMU.

3. B Tabnuiyy HE0OXOJUMO BHECTM MMEHA YYEHBIX (€CTECTBOMCIIBITATENECH, OMOJIOTOB)
TakUM 00pa3oM, 4TOObI 1OKa3aTh XOJ Pa3BUTHs OMOJIOIMYECKOIO 3HAHUS, JOCTUKECHUS
OMOJIOrMYeCKON HayKH HauMHas C JIPEeBHUX BPEMEH U 0 HAcTosllero BpeMmeHu. Eciu
UM, TOAbl JKU3HU YUYEHOro (Y4E€HBIX, €CTECTBOMCIIBITATENICl) HEBO3MOXKHO YKa3aTh
TOYHO (HampuMmep, ToAbl Ku3HU Y4€HbIX JlpeBHel ['peunn), ykaspiBaroT Bek. OreHKa
HAy4YHbIX JOCTHKEHUN y4eHbIX J[peBHEro Mupa MOXKET ObITh clieJlaHa B 000OIEHHOM
BHJIE.

4, C):[enaﬁTe BBIBOJI O BKJIIaAC KaXA0I'0 M3 yqéHBIX B Pa3BUTHC OMOJIOrNYECKOM HaYyKH.

3AJIAHME 2
IMTPOHCXOXIEHHE XH3HH

1. CoctaBbTe CXeMbl BO3HMKHOBEHHS MOJICKYJ: aMHHOKHCIJIOT, OeliKa, JIMIH/A,
YIJIEBOJIa — B pe3yJibTaTe aOMOTUYECKUX MPOIIECCOB.

2. B kauecTBe MCXOJHBIX KOMIIOHEHTOB HEOOXOJMMO HCIOJIb30BaTh: MPOCTHIC
BEIIECTBA, HEOPraHWYECKHE COEAMHEHUsI (ra3pl, COJIM, OCHOBaHWS, BOLY,
HEOPraHWUYECKUE KHUCIIOTHI, MIENO0UN). YKAXKUTE€ HCTOUYHUKUH OOpa30BaHUSI HMCXOIHBIX
KOMIIOHEHTOB.

3. CocTaBbT€ ypaBHEHUS M YKAXKUTE YCJIOBUS MPOTEKAHUS COOTBETCTBYIOIIHMX
peakiuii (Temrieparypa, 1aBjieHuE, KaTaIu3aTop, U3IyuyeHHe, SJIEKTPUIECTBO U T.1.).

4. Cnenaiite COOTBETCTBYIOIIHI BBIBOJI IO paboTe.
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3AJIAHME 3
OCHOBBI TEHETHKH H MATEPHAJIBHBIE OCHOBBI

HACUJIIEJICTBEHHOCTH

1. Ucnionb3ys TaOIMIly T€HETHYECKOT0 KOJa, PEIINTE 3a/laud MO MOJICKYJISPHOU

T'CHCTHUKC. HOMep BapuaHTa 3aJdaHusg OIIPCACIUTC II0 Ta6J'II/IHe, HpHBGI[éHHOﬁ B

IMPHUIIOKCHHUU.

2. Io 3agaue cnenaiite BeiBoA o ponu JJHK u PHK B nepenade nacneacTBeHHOM

uHdopmaIuu.
TEHETHYECKHH KOJ
TlepBriii BTopoii HykieoTH Tpernit
HYKJICOTHU y L'. A I— HYKJICOTHU

v OEH CEP THP 111C y
OEH CEP THP LIMC Y

AEN CEP CIOIl CIOIl A

AEN CEP CIOIT TPH I

L1 AEN I'1PO I'micC API’ Yy
AEN I'1PO I'ricC API Ll

AEN I'1PO I'1H API A

AEN I'1PO I'1H API r

A HAE TPE ACH CEP y
HAE TPE ACH CEP Y

HAE TPE AN3 API A

MET TPE AN3 API r

I BAA AAA ACII A4 y
BAA AAA ACIT I M Y

BAA AAA I'1y 111 A

BAA AAA 1y I'11 I

OBHEITPHHATBIE COKPAIIIEHHA HA3BAHHH AMUHOKHUCJ/IOT

| Cokpawenue \

Ha3zeanue

\ Cokpawenue ’

Ha3zeanue
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AMUHOKUC/ION bl AMUHOKUC]ION bl
®EH OEHUIIATAHUH ruc THCTH/IHH
JEH JEHITHH I'/TH I/TYTAMUH
HJIE H30JIEHIIHH iy I'TYTAMHHOBAA

KHCJIOTA
MET METHOHHH JIH3 JIH3HH
BAJT BAJIHH ACH ACITAPTHH
CEP CEPHH ACIT ACITAPTHHOBAA

KHCJIOTA
I1PO ITPOJIHH nuc IIHCTEHH
TPE TPEOHHH TPH TPHIITO®AH
AJIA AJIAHUH APT APTUHUH
THP THPO3HH ITH ITHITHH

1. B omgnon u3 nenouek Monekynsl JHK HykneoTuabl pacrionokeHsl B TaKoOu
nocnenoBarenbHocT:  TATAT'THUIII'AIAIII. KakoBa mociienoBaTelIbHOCTh
HYKJICOTUJIOB B JPyrod Ienoyke HTol Mojekyibl? KakoB cocTaB OEIKOBBIX
MOJIEKYJI, HOCTPOEHHBIX 110 3TOMY KOy ?

2. Ilonp3ysach T€HETUYECKUM KOJOM, OMPEAEIUTh, KAKHE aMHUHOKUCIOTHI KOJIUPYIOTCA
tpurietamu ['TT, AAT, LUTL, THI. ATI. AAA. Iloctpoiite Monekyny Oenka B
cootBerctBuM ¢ npuBeA¢HHbIMU Tpumuietamu (ITTAATTUTITHIATIAAA).
Ykaxure, KakoBa CTPpyKTypa BTOpou nenodku B monekyie JHK, xomupyromen
COCTaB MPUBEAEHHOTO OeKa.

3. Vuyactok reHa cocrout u3 ciaeaywomux HykiaeotuaoB: TTTTAIAIATITIIAT.
PacumdpoBate nocnenoBareabHOCTh aMUHOKUCIIOT B MOJIEKYJIE O€lKa, KOAUPYEMO
YKa3aHHBIM I'€HOM. YKa)XUTEe, KAKOBa CTPYKTypa BTOpoM 1enodku B mojekyie /JHK,
KOJAMPYIOIIEH COCTaB 3TOro Oeka.

4. benkoBas LIETIOYKA COCTOUT U3 CIEAYIOUUX AMUHOKHUCIIOT: BAIMH-JIEHIIMH-TUCTHINH-
cepuH-u30JeinH. KakoBa MOCiIen0BaTEIbHOCTh HYKJIEOTHIOB B COCTaBE TI'€HA,

KOJUPYIOILEro TaHHbIN O0eoK?
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5. B cocraB Oenka BxomuT 400 amuHOkHCHOT. OnpeAenuTb, KaKyl UIMHY HMEET
KOJIUPYIOIIUNA €Tr0 T€H, €CIIM PACCTOSTHUE MEXKYy JABYMSI HYKJICOTHJAMU B MOJIEKYJIC
JIHK cocraBmser 3,4 x 10 ~4 MEM?

6. Kak Oynyr peaymmunupoBathes Monekynasl JIHK npu crnemyromem cocrtase
HYKJICOTUJIOB B OJTHOM U3 MX LIETIOYEK:

a) TAATATAALIALI'THA;

0) HITALIITTAAILTTA;

B) AALITTTILIIATTAIL,.

[To oxHo# U3 1Ienoyexk (1Mo BaiieMy BbIOOPY) MOCTPOMTE MOJIEKYITY OelKa.

7. B kakoy mocinenoBaTeabHOCTH pacnonoxarcs Hykiaeotuasl JIHK, komremenTapusie
cnenyromiemy coctary: FALUTTAATLI TTATIIAI? IToctpoiite Monekyny Oenka
no npuseaéHHon nenouke JIHK wm ykaxure HazBanus amuHOkucioT. Kakue
M3MEHEHHUS TPOU30UAYT B COCTaBe Oelika, €CJIM MAThIN HYyKIeoTH A OyJeT 3aMeHEH Ha
npyroii (Harpumep, A)?

8. Ompenenuth Maccy TeHa, KOHTPOJHMPYIOMIETO 00pa3oBaHue OeKa, COCTOSIIETO U3
400 amuHOKHCIOT. 3BECTHO, UTO CpemHsis MOJIeKygpHas macca Hykiaeotuaa — 300
a.e.M.

9. OmpenenuTh TOCICTOBATEIHPHOCT AMHUHOKHCIOT B Hadayle IIEMOYKH OETKOBOM
MoJieKynbl, eciu oHM 3akomgupoBanbl B JIHK Tak: ATI I'TT" TTAI' TTT TTILI.
Onpenenurte Ha3BaHUS aMUHOKHUCIOT. Kakue HM3MeEHEHHs MPOU30HIYT B COCTABE
6enka, ecnu Tpetuit Hykiaeotua B JJHK oyner T'YA?

10. Yuactku monekynsl u-PHK umerot crienyromunii coctaB HyKJI€OTUIOB:

a) 'YHTAIHAATYHATTIIHIIAA;

0) TALII'YYITAAAAITAIIAA;

B) AHAYHALIIIYAITAALI'TIA.

VYkazarh TOPSJOK  pACIOJOKEHUS aMUHOKHCJIOT B  OEJIKOBOM  MOJIEKYIIE,

cuHTesupyemoint Ha »tux nuHopmanmonuasix PHK. Ykaxwure coctaB yuactka reHa B

135



mouniekyne JIHK, Ha koTopoil mocTpoeHa ojHa M3 LienoveKk (BbIOepuTe OAMH M3
BAPUAHTOB).

11. Kakyto nocneaoBaTelbHOCTh HYKJIeOoTH10B uMeeT Mojekyina PHK, o6pa3oBaBimasics

HA Y4aCTKax IeHa CO CIECAYIOUIMM PACIONIOKEHUEM HYKICOTHIOB:

a) {ITTHHI'TITTAI THTT;

0) HALUIATHUTTLTAIT;

B) HIIITATTUITIIIIAAT .

Kax usmenurcs crpykrypa ungopmannonusix PHK ecnu B kaxaom ydactke Oyaer
yAan€H BTOPOU, CEABMON U OJJTMHHAAATHIA HYKJICOTH/IBI.

12. Onpenenuth, kakue HykiaeoTuabl HU-PHK KoaupyroT aMHUHOKHCIOTHI O€IKOBOM
MOJIEKYJIbI B TAKOW MOCJIEI0BATEILHOCTH: @) BaJIUH — TJIMIKH — JICHIIUH — TUCTU]IVH;
0) TpeoHUH — TpunTopaH — CEpPUH — aJaHUH;, B) JIM3UH — METUOHUH —BaJIUH —
MPOJIMH; T) allaHUH — JIU3UH — JIM3UH — TPEOHUH. [loCTpoiiTe y4acTOK MOJIEKYJIbI
JHK, Ha xoTopom 3akoaupoBaHa uHpopmaius o 6enke (Bapuant Oenka nmo Bamemy
BBIOODY).

13. Yyacrok rena umen cienyronuii coctaB Hykiaeotunon: TI'T THIT LA T'AI' I'TT
TTT. Onpenenuth, KaK U3MEHUTCSI COCTaB KOAUPYEMBIX UM aMHUHOKHCIIOT, €CJIU O/
BIMSHUEM HOHM3UPYIOUIEH paJualiu: a) BBIOUT JECATHIA ClieBa HYKJICOTHUI; O)
BBIOUTHI 10, 11 1 12 HYKJICOTHIBL.

14. B cBsizM C «BBIPAKEHHOCTHIO» TEHETHYECKOrO0 KoJa Jirobasi aMUHOKUCIOTa B
OEJIKOBOM MOJIEKYJIE MOXKET OBITh 3aKOJAMPOBAHA HE OJHUM, a JBYMS — UYETHIPbMSI
pa3HbIMM  TpUIUIETaMH.  3aKOJUPYUTE  CIEAYIOUIYI0  MOCJEI0BATEIbHOCTh
AMHUHOKHCJIOT: JIN3UH — TUCTUAUH — CEPUH — TJIMIUH — TUPO3UH, UCIIOJIb3Ys OJIHH, a
3aTeM Jpyrue Tpuruietsl koaa. st omHoro u3 konoB mnocrpoute u-PHK, wu
cooTBeTCTBYIONMN eil yuactok JJHK.

15. TlonumenTuja COCTOUT W3 CIEAYIOMMUX JPYyTr 3a JAPYrOM PACHOJIOKEHHBIX

AMHMHOKHMCJIOT:. BaJIUH — aJIaHWH — I''TMIWH — JIM3UH — TpI/IHTO(l)aH — BaJIMH — CCPHH —
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rIyTaMuHOBasg Kuciota. Onpenenure BO3MOXHbIE CTpyKTypbl ydactka JIHK,
KOJUPYIOILIETO TaHHbIN NOJUIIENTH] (HE MEHEE TPEX BAPUAHTOB).

16. TlomumenTtuJ COCTOUT U3 CIEAYIOUUX JAPYyr 3a JAPYrOM pacIOJIOAKEHHBIX
AMHHOKHCJIOT: QJaHWH — LUHUCTEUH — TUCTUJHUH — JICUIIMH — METUOHWH — THPO3UH.
Onpenenute BO3MOXHbIE CTpyKTypbl yuactka JIHK, komupyromiero mgaHHBIN
MOJIMIIENITU/ (HE MEHee TPeX BapHaHTOB).

17. AcnapruH — ruiuH — (EHUIATAHUH — NPOJIMH — TPEOHUH — 3TO AMHHOKHCIIOTHI,
BXOJSIIME IMOCIEAOBATEIbHO B cocTaB nonunentuaa. Onpenennte BO3MOKHbBIC
cTpykTypbl ydactka JHK, komupyromiero JaHHbIA MOJUIENTHII (HE MEHEE Tpex
BAPUAHTOB).

18. TIlepsrie 10 amuHOKHMCIOT B uenu B wuHCynuHa: (eHWIaNaHWH — BaluH —
acMapruHoOBasl KUCJIOTA — TUCTUAWH — JEHIWH — [UCTEHH — T[JUIUH — CEPUH —
ructuaud. Omnpenenure BO3MOXHbIE CTpYKTyphl ydactka JIHK, komupyromero
JTAHHBIN MOIUNENTH1 (He MEHEE TPEX BapUAHTOB).

19. HavanpHbpIii y4acTOK Imenmu A WHCYJIWHA WPEACTaBICH CICAYIONIUMHU TATHIO
AMUHOKHUCJIOTAMU: TJIMUUH — H30JEHIMH — BaJMH — DJIIyTaMUH — TDJIyTaMHH.
Onpenenure BO3MOXHBIE CTpYyKTypbl yuacTtka JIHK, xomupyromero maHHbIN
MOJIUNENTH T (HE MEHEE TPEX BapUAHTOB).

20. B nenu puOOHYyKI€a3bl MOKETYJOYHON >KeNie3bl OJIMH U3 TENTUIOB HMEET
CIEAYIOIINE aMUHOKHCIIOTHI: JIM3UH — ACHIAPTHUHOBAs KHUCJIOTA — TJIMIUH — TPEOHUH-
acrmapruHoBasi KMCJI0Ta — TJIyTaMUHOBas Kuciota — nucrtend. Onpeaenure u-PHK,
YIPaBJISIONIYI0 CHHTE30M YKa3aHHOT'O TMOJUIIENTH 1A (He MCHEe TPEX BAPHAHTOB).

21. Ongna w3 nernel puOOHYKIIea3bl TOKETyI0YHON JKEJIe3bl COCTOUT W3 CIIEIYIONNX
14 aMUHOKHCIIOT: TIyTaMUH — TJIMIUH — aclapruHoBas KUCIOTa — MPOJUH —
TUPO3UH — BAJIMH — MPOJUH — BAJIUH — TUCTUJIUH — (PEHUJATaHUH — aclapruH —
alaHuH — cepuH — BanuH. Omnpenenure BO3MOXKHBIE CTPYKTypbl ydactka JIHK,

KOJUPYIOIIETO 3Ty YacTh e PUOOHYKIIea3hl (HE MEHEE ABYX BaApPHUAHTOR).
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22. OnHa U3 1enel IIIoKaroHa UMeeT CIEAYIOIMM MOPsSA0K aMUHOKHUCIIOT: TPEOHUH —
CEpHUH — acClapruH — TUPO3UH — CEPUH — JIU3UH - TUPO3UH. OnpeaenanuTe BO3MOKHOE
ctpoenue ydyactka JJHK, konupyromiero sty 4acTh LIeTH TIJIOKaroHa (He MeHee Tpex
BAPUAHTOB).

23. Yuaactok monekynsl JIHK, koaupyromuii 4acTe MonMmenTuaa, UMEET CIeIyolee
CTPOCHHUE: AIITATTTALIIIATT AA. Onpenenure MOCJIEAOBATEIBHOCTD
HYKJIEOTHI0B BO BTOopou nenouke moiekyisl JAHK, n-PHK u nocnenosarensHOCTD
AMHUHOKHCJIOT B MOJIUIIENTHE.

24. TTpu cunapome PanbKoHU (HapylieHHe 00pa30BaHUsI KOCTHOW TKaHU) Y OOJIBHOTO ¢
MOYOM  BBIJICTSIOTCS AMUHOKHUCJIOTBI, KOTOPBIM COOTBETCTBYIOT CJICAYIOIINE
tpurietel nHPopmanmonHot PHK: AVA, T'VII, AVI, YLA, YVI, VAY, T'VY,
AYY. Omnpenenure, cTpykTypy cooTBercTByromero ydactka JHK wu kakwue
AMUHOKUCJIOTHI BBIJICISAIOTCS ¢ MOYOU npu cuHApoMe DanbkoHU.

25. Y denoBeka, 00JILHOTO IMCTUHYpUEH (CoIepKaHuEe B MOY€e OOJIBIIIETO, YEM B HOPME,
Yycjia AaMUHOKHCIOT), C MOYOM  BBIACISIOTCS ~aMUHOKHCIOTBHI, KOTOPBIM
COOTBETCTBYIOT cliienyromue Tpuruietsl nHpopmanumonHot PHK: LIVY, I'VY, IIVT,
I'vr, YVUI, T'VII, AYA. Y 310poBoro 4ejioBeka B MO4Ye OOHApY>KMBAETCs aJlaHWH,
CEpHH, TNIyTaMUHOBAsI KUCJIOTa, TMUKUH. BhieneHne kKakux aMMHOKUCIOT C MOYOM
XapakTepHO Uil  OOJBHBIX €  UUCTUHYpHeH?  Hanummre  TpUIIETHI,
COOTBETCTBYIOIIME AMUHOKHUCIIOTAM, UMEIOIIIMMCSI B MOY€ 3JTOPOBOTO YEJIOBEKA.

26. Kak m3meHuTcs CTpykTypa Oenka, eclid W3 Kojaupyromero ero ydactka JJHK —
IFATAUTTATAAAT AL — ynanuth msITelid ¥ TPUHAALATHIN (CIIeBA) HYKICOTHU IBI?
27. Kakue wW3MEHEHHs MPOU3OUAYT B CTPOCHHHM Oefika, €Cli B KOIUPYIOIIEM €ro
yuactke JJHK — TAAIOAT'AITALUTAAL — mexny 10 u 11 BKIIOUEH HUTO3UH,
mexay 13 u 14 — TuMHUH, a Ha KOHIIE PSAJOM C TYaHHMHOM NpHUOaBUTCS €l OJUH

ryaHuH?

28. Yuactok Monekynsl JIHK, kogupyronuil noaunenTu1, UMEeT CIAEAYIONUN MOPSI0K

azotuctbix ocHOBaHU: AAAAALIIHATAT'ATATAAT'TAA. Bo Bpems penmkanuu
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TPETUH CJEBAa aJICHUH BbINald U3 uenu. Onpenenutb CTPYKTYpPY MOJUNIEHTHIHON
LenH, KoaupyeMon JaHHbIM yuacTkoM /JJHK, B HOpMe n rmocne BelageHus aieHuHa.

29. Yuactok 1enu Oeika BUpyca Ta0ayHOM MO3aMKH COCTOUT U3 CIIEIYIONINX
AMHUHOKHCJIOT: CEPUH — IVIMIUH — CEPUH — U30JIEUIIMH — TPEOHUH — MIPOJIMH — CEPUH.
B pesynbrate BoO3meiictBuss Ha u-PHK aszorucroir kucnoroir uwurosun PHK
npeBpaiaerca B ryanuH. OmnpenenuTh U3MEHEHUs B CTPOCHUU Oelika BUpyca Mmocie
Bo3aeicteusa Ha PHK a3zorucron kuciaoroil.

30. YerBEpThiii menTu] B HOPMAIBHOM TeMOIJIOOMHE (reMorioOMH A) COCTOUT W3
CIEAYIOINX aMUHOKHUCIIOT: BAJIMH — TMCTUAWH — JIEMUH — TPEOHUH — IPOJIUH —
JU3UH — T[JIOTAMUHOBAas KHUCJIOTa — JMU3UH. Y OOJBHOTO € CHUMIITOMOM
CIUICHOMETAJIMN TpU YMEPEHHOM aHEeMHH OOHAPYXUJIM CIEIYIONIUH cocTaB 4-T0
MEeNTUAA: BAIMH — TUCTHAWUH — JIEWIUH — TPEOHHMH — MPOJUH — JIM3UH —
MIIOTAMUAHOBASA KUCIO0Ta — Ju3uH. Onpeaenure usmenenus, npousomenmmue B JJHK,
KOAUpYIOMKA 4-W MenTua TeMorio0uHa T1ocjae MyTanud. Y OOJBHOTO ¢
CEpIIOBUIHO-KIIETOYHOM aHeMueW cocTtaB 4-TO0 TNenTuia: BaJIUH — TUCTUIWH —
JEUIIMH — TPEOHMH — MPOJUH — BAJIMH — TJIOTAMUHOBAs KHUCIOTa — JIM3HUH.
Onpenenure usMeHnenus, npouszowenmue B JHK, komupyromwue 4-ii mentun
reMorjgoOrHa, MPUBEAIINMI K 3a00JIEBaHHIO.

31. B yerBépTOM meNTHAE HOPMAIBHOTO TeMOrJIoOMHA A 6-1 W 7-9 TMO3UIMS
MPEACTABIICHA ABYMs OJWMHAKOBBIMM AMHUHOKHMCIIOTAMH: TIyTAMHUHOBAas KHUCJIOTA —

TIIyTaMUHOBAs KHUCJIOTa. Y Jpyrux ¢GopM reMOoriioOMHa MPOU3OIUIA CIETYIOIINe

3aMeLIeHNUs:
dopma remorioOuHa 6-s1 mo3uIIHsI /-5 TO3UTIUS
S Bazun ['myramuHOBas Kuciaora
C JInzun ['myramuHOBas KUCI0TA
G I'myramuHOBas KucioTa I ' muun
JxopoKkTayH I ;tyraMrHOBAsE KMCJIOTA JInzun

Onpenenmuts crpykTypy yuactkoB JIHK, koaupyromux 6-10 U 7-10 MO3ULHIO

4eTBEPTOTO MENTH 1A JJI BCeX MATH (POopM reMorioonHa.
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32. B Hacrosimiee BpeMsi U3BECTHO MHOTO peIKuX (OopM reMoriioonHa, y KOTOPBHIX B

pe3yJibTaTe MyTallli MPOU30ILIO 3aMEIIEHUE TOM WM MHOM aMHUHOKHUCIIOTHI B a-
nenu. Y remMoriioornHa TOpoHTO 5-s1 aMHMHOKHCIIOTA aJaHUH 3aMEHEHa acllapTUuHOM, Y
remornoOnHa Ilapwk 6-1 aMHHOKHMCIIOTAa ajJaHWH 3aMEHEHa aclapruHoM. Y
remornioonna HMuepnaken-okchopn 15-1 aMHHOKHMCIOTa TJIMLIMH —3aMEHEHA
acmapruom, y remorinouna I 16-s1 aMuHOKHCIIOTa JIEWIIUH 3aMEHEHa TIIOTAMUHOM.
Omnpenenute yuactok JIHK, konupyromuii 5-10 u 6-10 aMUHOKHCIIOTHI @ — Yenu, JJis
HOpPMaJIbHOTO reMorjioonHa A u jns  remorsnoounoB Toponto u Ilapuk.
Onpenenuts yuactok JJHK, koaupyrommii 15-10 u 16-10 aMUHOKHUCIIOTHI @ — yenu, y

HOPMAaJIbHOT'O T€MOTrJI00MHA U 'y 000MX NU3MEHEHHBIX.

33. B nienu 4 uHCyNIHMHA JIOMIATH aMUHOKHUCIIOTHI B MO3UIIUK 6-11 MMEIOT ClIeIyIOmniA

COCTAaB: UCTEUH — LIUCTENH — TPEOHHUH — TIMIMH — U30J€HIUH — [IUCTEUH. Y ObIKa B
ATOM LEnU 8- 10 MO3ULMIO 3aHUMAET AJIaHWH, 9-10 cepuH, 10-r0 BanuH. Onpenenurs
ctpoenne ywactka JIHK, xomupyroniero 3Ty 4acTe LENW HWHCYJIMHA y JIOIIAAU U

OBIKA.

34. HavanbHplli  y4acTOK 1Iienmd B uWHCynIMHA TpeactaBieH ciaeayrommmua 10

aMUHOKHUCIOTaMu: (eHWIAJJaHUH — BaJIMH — aclapruHBOAsl KUCJIOTa — TJIyTaMHUH —
TUCTUAUH — JIYUIUH — LUCTEUH — TJIMUMH — CE€PUH — TUCTUIUH. OnpenenuTb
KOJIMYECTBEHHOE COOTHOIIICHUE aJICHUH = TUMUH U TyaHuH + nuTo3uH B 1enu JJHK,

KOJUPYIOIIUNA 3TOT Y4aCTOK UHCYJIMHA.

35. NucynuH coctouT U3 A u B ueneu, Bkimovaromux 51 amuHokuciaoTy. OJHaKo,

COCTaB HMHCYJHWHA JIOIAAN, Oblka W OapaHa HECKOJIbKO OTJIMYeH. Yucio pasHbIX
AMUHOKHCJIOT B MOJIEKYJIE HHCYJIMHA 3TUX JKUBOTHBIX TMPUBEACHO HUXKE.
OnpenenuTh KOJUYECTBEHHBIE OTHONIEHUS aJ€HUH + TUMUH U T'YaHHH LIUTO3UH B

uenu JJHK, xogupyronieit MHCyIuH y BCceX TPEX BUAOB )KMBOTHBIX.

Uucao aMMHOKUCIIOT B MHCYJIMHE
AMWHOKHUCIIOTBI JKHBOTHBIX
OBIK OapaH JIOIIA]Th
BRs0Z000%051 4 5 3)
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Bamun

N3onennmna

Jlevn

denmnaTanug

Hpo3sun

CepuH

TpeonuH

JIusun

ApruHuH

I'uctunun

[uctenn

IIponun

Anauuu

OWFOINFPIRFRPREFPWOOWO| Ol
DN OINFPIFRLPINDNOOITIWO N A

I'myramun

WO WEFIOINIFPIFLPIFLPINDOW O | Ol

w
w

ACHapFHHOBaSI KHCJIOTa

36. HccnenoBanusi mokazaiu, 4to 34 % oOmero yuciaa HYKJICOTHIOB JaHHOU
unpopmarmonnon PHK npuxoautcs na ryanun, 18 % — Ha ypammi, 28 % —
uuto3uH u 20 % — Ha BamuH. OnpeaenuTe MPOUECHTHBIM COCTAaB a30THCTHIX
ocHoBaHui AByxiuenodyeuno JJIHK, cienkom ¢ KOTOpOW sIBISIETCS BbIIICYyKa3aHHAs
unpopmarmonnas PHK.

37. I3BeCTHO, dYTO pACCTOSTHUE MEXKIYy JABYMS COCEIHUMH HYKICOTHIAMHU B
criupasim3zoBanHoi mMoiiekyne JIHK, namepenHol B0 OCH CIMpaiu, cocTaBisieT 34
x 10 Mm. Kakyro anmHy MMEIOT T'€HbI, ONMPEAEISIONME MOJIEKYIYy HOPMAJIBHOTO
reMorIoOMHa, BKITIOUAromero 287 aMIHOKHUCIIOT.

38. Kakyro anuny umeer monekyina JIHK, konupyroniast ”HCYuH ObIKa, €CJIA U3BECTHO,
YTO MOJICKYJIa MHCYJIMHA OblKa uMeeT 51 aMUHOKHUCIIOTY, a PaCcCTOSHUE MEXITY
nByMst cocenarME Hykiaeotnaamu B JJHK pasro 34 x 10 .

39. YUeTBEpThIi MENTHA T'eMOTJIOOMHA BKIOYACT 8 aMUHOKHUCIOT. KonmdecTBeHHBIN
COCTaB MX B pa3HbIX opMax remMorjodnHa mpuBeaéH B Tabnuie Huxe. OnpenennuThb
KOJINYECTBEHHBIE OTHOILICHUS aJICHUH + TUMHUH U TYaHHH + IIUTO3UH B yYacTKE LN

JHK, xogupyromiem 4-i1 moaunenTua, 1js It GopM reMorioOuHa.

Ywncno aMUHOKHUCIIOT B TIETH/IE TeMOTIIO0HA
A | S | C | G | ikopmxrayn

AMWHOKHUCJIOTHI
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Banun 1 2 1 1 1
l'uctuanu 1 1 1 1 1
Jlenma 1 1 1 1 1
Tpeonun 1 1 1 1 1
ITponun 1 1 1 1 1
['mytamuHOBas 2 1 1 1 1
KHCJIOTa

JIn3zun 1 1 2 1 2
[munun 0 0 0 1 0

40. Pubonykiieasa mopKeIyI09HON Kejle3bl ObIka UMEET CIEAYIOIINA KOJIMYECTBEHHBIN

COCTaB aMHUHOKHUCJIIOT:

AMUHOKHUCIIOTHI KonmnuecTBo AMUHOKHUCIIOTBI KomnnuectBo
JIuzun 10 Tupos3un 5
['myramun 6 [{ucrenn 8
Tpeonms 10 I'myramuHOBas 7

KHCIIOTa

AnaHuH 12 Acnaprus 4
deHunnaaHuH 3 [Iposux 4
ApruHUH 4 Banun 8
Cepun 15 Jleiuu 2
AcnapruHoBas 12 ot 3
KHCIIOTa

I'uctnonu 4 H3onenuH 3
MeTnoHuH 4

OHpCI[GJ'II/ITB KOJIMYECTBEHHBIC COOTHOIIEHUS aJCHUH + TUMHH U I'yaHuH + OHUTO3UH B

yuactke nenu JIHK, kogupyromem pubonykieasy.

3AZJAHME 4
BHJI, ETO KPUTEPHH H CTPYKTYPA

Hean paGoThl: 3akpenuTh HA MpUMEpaxX 3HAHHUS O KPUTEPUSIX BUJA U €ro
CTPYKTYDE.

3agaHme: HUCHOJB3Yyd Marepuanbl y4eOHOM, HAydyHOU M HAyYHO-TIOMYJISIPHOU
JUTEPATyphl, COCTABUTH TAOJIUIIBIL:

Kpurepuu Buga
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[Tpuznakwu,

Kparkas xapakrepuctuka
ONPEIEISIOMIE BUJ

[Iprmepsr

Mopdonoruueckue

dusuonornueckue

I'eneTnueckue

buoxumuueckue

JKOJIOTUYECKHUE

I'eorpaduueckue

[To Tabnuie caenaiiTe BBIBOJ, KaKue KPUTEPUU HEOOXOJMMBI ISl ONPECICHUS

BHHOBOﬁ NMPUHAAJIC)KHOCTH KUBBIX OpFaHI/IBMOB?

Crpykrypa Buaa
[TprunHbI
Kpatkas O06benuHsIo- pH
@opMbI CYLIECTBOBAaHHUS BUIA yCTOWYHUBOC-
XapaKTEPUCTHKA | IIHE (PaKTOpPbI ™

OnauHOKO IPOXKUBAIOIIIAS
ocobp (oOpasyer mapy B
OpauHbIil mepuon).

[Tonynsauuu

ITonBuae!

[To Tabnuiie caenaliTe BBIBOJA, KakKOBa pPOJIb OCOOU, MOMYJSALMM U BUJA B

ABOJIFOIIMOHHOM TIpo1iecce?

3AJIAHUE 5

H3YYEHHE CTPOEHHS PACTHTEJIbHOH

H JKHBOTHOH KJIETOK 110 MHKPOCKOIIOM

eab padoThI: U3YUUT CTPOCHUE KJIETOK PACTEHWUWA W KUBOTHBIX OPraHU3MOB,

IIOKa3aTh MPUHIOUIINAJIIbHOC CANHCTBO UX CTPOCHUA.

Martepuajbl 1 000pyA0BaHMEe: KOXHUIA YCIIYH JIYKOBHUIIbIL, SMHUTEIUATBHBIC

KJICTKH M3 IIOJIOCTH PTa YCJIIOBCKA, MUKPOCKOII.

3ananue:
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1. IToagroToBUTH MaTepuai Ajisi MUKPOCKOTTMPOBAHUS PACTUTEIBHBIX U )KUBOTHBIX
00pas3IoB.

[ToaroroBka pacTUTEILHOIO 00Opa3Iia:

- OTHEIUTH OT YECIIyHM JIYKOBHIIBI KYCOUYEK NOKPBIBAIOIIEH €€ KOXHUUbBI H
IIOMECTUTE HA MPEAMETHOE CTEKIIO.

- HAaHECTH KaruTio ¢j1aboro BOJAHOTO pacTBOpa Ho/1a Ha mpenapar.

- HAKPBITh MPENapaTr MOKPOBHBIM CTEKIIOM.

IToaroroBka 06pasiia ’KUBOTHOU KIIETKHU.

- CHATb YalHOM JIOKKOW HEMHOTO CJIM3U C BHYTPEHHEW CTOPOHBI IICKH.

- IOMECTUTH CIIM3b Ha MPEIMETHOE CTEKJIO U TOJAKPACUTh pa30aBICHHBIMU B BOJIC
CUHUMM YECPHUJIAMH.

- HAKPBITh IIPEMNAPAT MOKPOBHBIM CTEKJIOM.

2. Paccmotperp 00a mpemnapaTa MO MHUKPOCKONOM. Pe3ynpTaThl CpaBHEHUS
3aHECTH B TAOJIUILY, B COOTBETCTBYIOUIUX MECTAX MOCTABBTE «+» UITU «-».

IIimoTHag knerounas
Knerku [Mutonna3ma Snpo IImactuael
CTEHKa
PacturennpHas
JKusoTtHas

CnenaiiTe BBIBOJ IO MPOBENEHHOM paboTe. B 4éM cX0aCTBO M paznuyue pacTUTEIbHBIX

H ) KUBOTHBIX OpFaHI/I3MOB?

TPEEOBAHHA K BBIIIOJIHEHHIO
OTYETA 110 IPAKTHYECKHM 3A/JAHUAIM
[lepen BbIMIOHEHHEM PAOOTHI CTYJEHT JOJDKEH MOJTYYUTh JOMYCK K padbore, Ms
ATOTO OH pacCKa3bIBaeT IMPENOJaBaTeNII0 I1eb, TMOPSJAOK BBHIMIOJIHEHUS pPadOThl U
MOKa3bIBACT MOJATOTOBJICHHBIC K 3aMOTHEHUIO TAOIHIIBI B TETpaau (WM HA OTACITHHOM

JIUCTE, €clid OTUET OYyJEeT BBHIMOJIHEH B BUJE Manku). B mpOTUBHOM ciyyae CTYJEHT HE
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JOIyCKAeTCsl K BBINOJHEHUIO paboThl. [locie BhiosHEHUs pabOThl MpEnojaBaTellb
MOJIIMCHIBACT MOJIyYCHHBIE B pabOTE pe3ybTaThl.

OT4€T 0 NMPAKTHUYECKOM 3aJaHUU BBINOJHACTCA B TETPAgU JUIS NPAKTHYECKUX
paboT (paspernraercss BHINOTHEHHE OTYETa HA OTAEIBHBIX JINCTAX, C MOCIEAYIOIUM HX
CIIMBaHMEM U OQOpPMIICHMEM B BHJAE OTHAEIbHOW mamku). B oTuére HEoOXoaumo
yKa3aTb Ha3BaHUE pabOThl, I€Jib, MOPSAOK BBINOJIHEHUS PAOOTHI, 3alOJIHUTH
COOTBETCTBYIOIIME TAOJMUIbl, HAPUCOBATh PUCYHKH M HA4YEpTUTh TpaduKH, caenarh
BBIBO/J] IO paboTe.

s npakthdeckoro  3amaHus  «llocTtpoeHune  BapuManMOHHOIO  psAga M
BAPUALIMOHHOM  KpUBOW»  OOydYaloIIMICS TOTOBUT  PACTUTENbHBIA  MaTepuai
CaMOCTOSATEIIBHO 110 3aJaHUI0 IIpenoaasareis. MccnenoBanHbil MaTepuall, JIMHEUKU U3
MUJUIUMETPOBOM OyMaru, CTYIAEHT CHA€T BMECTE C OTYETOM, JIUCThSI HEOOXOIUMO
BBICYLIUTH U IPOHYMEPOBATb.

[Tocne BbImoMHEHUST pabOTHl U COCTABJIECHUS OTYETA CTYACHT 3allIMILACT padoTy
ycTHO. Ecimm CTyZleHT HE BBIIOJHWI IPAKTUYECKUE 33aHMs, MPELyCMOTPEHHBIE

y‘lC6HBIM IJIAaHOM, OH HC JOITYCKACTCA K C1a4C 3auyéta 10 OMOJIOTHH.
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3AJAHUSA 1J151 CAMOCTOSATEJIBHOM PABOThBI

PEIHIEHHE '’EHETHYECKHX 34/JAY9
Pemenue mnpocTeHMX TIEHETUYECKUX 3a/ad I0Ka3bIBAE€T, KaKUM 00pazoMm
HacJIEAYIOTCS MPU3HAKH, KAKOBBI YCIIOBUS UX MIPOSBICHUS, KaKue IPpaBuia HEOOXOIUMO
3HaTh W YYUTHIBATH IIPU ITOJIYYEHHHM HOBBIX COPTOB PACTEHHWHW W IOPOJ >KUBOTHBIX.
IIpuMepbl pasinuyHBIX aUICJIEl TE€HOB M COOTBETCTBYIOLIUX JOMHUHAHTHBIX W

PEIIECCUBHBIX MMPU3HAKOB y YEJIOBEKA MIPUBEACHBI B TAOIHIIE.

ﬂOMMH(lHlMHble U peyeccuensle ajlielu U nPpU3HAKU y 4ejio6exKa

IIPU3HAK JIOMUHAHTHbIi PEITECCHBHBIH
[IsaTHUCTAs
Koxa Hopwma
Becnyuiku
Cenas npsiap Hopma
Bounocsl Brrommecs [Ipsimble
Hepbikue Pooxue
I'nmaza TemHubIe (Kapue) Caebie (senenvre,
roJjryoble)
I[InrmeHTanUs KOXH, HopmanbHas AnbOUHU3M (OTCYTCTBUE
BOJIOC, TJ1a3 MMUTMEHTAIUS MIUTMEHTAIUH)
3peHe bimzopykocts HopwmanbHoe 3peHue
Karapakra OTCyTCTBHE KaTapaKThl
Mouka yxa CBoOoHas ITpupocmas
Ckener (pocrt) KapaukoBocTh HopmaiibHblil pocT
MHoronajaocTtb HopwmanbsHoe unciio
[TampLsr Kopotkonanocts Hopma
CpailieHne naibleB Hopwma
A (Il rpynma) I rpynma
AHTUTEHBI KPOBU B (II rpyrma) I rpymma
Rh — daxrop ITonoxuTenbHbIN OtpuniaTenbHbIi

Jist pemieHust 3amad HEOOXOJMMO 3HAaTh OCHOBHBIE 3aKOHBI HACIEAOBAHUS
IIPU3HAKOB, 3HaTh CTATUCTUYECKUN XapaKTep HACJIeNOBaHUs IIPU3HAKOB, YTO O3HAYAET,
YTO MOJYYEHHbIE B 3KCHEPUMEHTE pEe3yJbTaThbl CKpeUIMBaHUA OyAyT TeMm OJInkKe K
TEOPETUYECKUM, UM 0OJIbIlIee KOJMUYECTBO IOTOMKOB OYJET MOIy4eHo B onblte. [Tocne
pa3bopa TUIOBBIX 337au OOYYAIOLIUICS BBINOJHAET CaMOCTOSITENIbHOE 3a/laHue I0

BapuaHTaM (HOMEp BapuaHTa OINpPEAEsSeTCs MO Ta0IuIe B COOTBETCTBUHU C MOPSIKOBBIM
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HOMEPOM CTYJCHTa B OKypHaie (CM. HIDKEe TaOJUIly), KOTOpOE BIIOCJCICTBUH

IpoBepsieTCsl IpenojaBaresneM. B caMocToATeNnbHYI0 padoTy BXOAST CJEAYIOLINE

3aJaHuA:

PELIEHHOM, €CITU TOJTyYeHa OI[EHKA HE HUXKE, YEM «YJIOBJIETBOPUTEILHOY ).

- perIeHue 3aa4i Ha MOHOTHOPHUIHOE CKPEIITUBAHNUE;

- peleHure 3aa9n Ha TUTHOpuaHOe (MOMTruOpUIHOE) CKPEIIMBaHNE;

- pCHICHUC 3aJa19H I10 HACJICAOBAHUIO IIPU3HAKOB, CHGHHéHHBIX C ITOJIOM,

- 3aJla4ya Ha aHaJIn3 pOI[OCJ'IOBHOﬁ, Hp@I[J'IO)KGHHOfI peoaaBaTcCiiCM,

- COCTaBJICHHUC MU aHAJIM3 pO,ZIOCJ'IOBHOﬁ CBOCH CEMBH.

IIo pe3yJjibTaTaM BbIITOJIHCHUA BaIIaHI/Iﬁ CTaBHUTCS OLICHKA (33,[13‘13 CUHNTACTCA

Tabauya nHomepos 3a0anuil 011 CamMoOCmOAmMeIbHO20 peuleHus

Ne 3aJa4iu I10 TEMC

<
ol % OcHoBbl reHeTukd U | Monorubpua- | Ju- u nonu- Hacrenosarne AHanus
= S| MaTepHasIbHbIC OCHOBBI | HOE CKPEIIH- rudpuiHOe [PH3HAKOB, pozo-
= HACJIEICTBEHHOCTH BaHHE CKpellMBaHHe CHEIUICHHRIX | oBHo
C I10JIOM
1 25 4 12 31 25
2 6 40 23 15 3
3 12 35 21 10 13
4 1 29 37 11 5
5 40 3 25 39 17
6 33 5 28 12 29
7 18 36 2 22 15
8 26 39 11 4 24
9 34 18 5 32 26
10 8 37 24 18 7
11 15 27 39 3 19
12 20 38 8 14 21
13 31 8 27 27 27¢e
14 9 34 15 29 8
15 22 10 32 21 11
16 14 28 36 9 16
17 38 2 17 30 27 1
18 3 32 20 24 1
19 10 26 38 17 9
20 36 1 29 20 30
21 4 33 16 28 4
22 13 30 6 16 278
23 5 22 34 19 6
24 23 6 14 37 22
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25 39 7 13 26 28
26 2 31 19 23 2
27 30 17 9 38 23
28 24 9 33 13 27a
29 7 25 18 34 10
30 35 12 22 1 27r
31 19 24 31 6 12
32 28 11 7 35 2706
33 37 13 30 25 14
34 11 23 4 40 18
35 32 14 26 5 20
36 21 15 40 2 *
37 16 20 3 33 *
38 27 16 35 8 *
39 17 21 1 36 *
40 29 19 10 7 *

* - 3aJaHus BBITAET npernogaBarciib, KaKk 1 B TOM CJIydac, €CJIU KOJINYCCTBO
BapPHUAHTOB OKAKCTCSI HCAOCTATOYHBIM.

SAHAYHU JIVTA CAMOCTOATEJ/IBHOI'O PELHIEHUA
34A/IAHHE 1
Memoouueckue ykazanusa 011 peuwteHus 3a0ay meme:

«OCHOBHbBIE 3AKOHOMEPHOCTH HAC/IeI0BAHUSA NIPU3HAKOB)

Ha ocHoBe 3HaHMA 3aKOHOMEPHOCTEW HaclleJOBaHHs HEOOXOJUMO BBINIOJIHUTD
cleayrolmiee:

1. ITpn kpaTKo# 3amucCH YCIIOBUSI T'€HETUYECKOM 3aJlauyd JOMHHAHTHBINA MPU3HAK
0003HauaroT MPOnUcHoi (A), a perecCuBHBIN — CTPOYHOMN OyKBOH (@) ¢ 0003HAUYECHHEM
COOTBETCTBYIOIIETO BapuMaHTa NpPU3HAKAa. ['€HOTMN oOpraHu3sMa, Yy KOTOPOTO
JOMUHAHTHBIM TpU3HAK, O€3 JOIMOJHUTENbHBIX YyKa3aHWl Ha €ero TroMO- WIH
reTepO3UrOTHOCTh B YCIIOBHH 3ajiaul, 0003Ha4aloT A? (3HaK BOMpOca 03HAYaeT, YTO B
XOJIe pelIeHHs 3aja4l HEOOXOJMMO YCTaHOBUTh N'€HOTHUII OpraHM3Ma B XOJ€ peLIeHUs
3a7aun). ['eHOTHI OpraHu3Ma C PEIECCUBHBIM IPH3HAKOM BCErJla TOMO3UTOTEH 10
peueccuBHOMY ajiento — aa. llpu3Haku, cuer€HHbIE ¢ TOJIOM, 0003HAYalTCsi B
cinydae X - CyeniéHno20 Hac1e006aHua Kax X! wm X°.

2. Beimucats TUMBI raMeT, 00pasyeMble OpraHu3MaMu C 3aJIaHHBIMU T€HOTUITAMH.

BeinuceiBasi BCe€ THUIIBI TaMET, HCO6XOJII/IMO INIOMHHTDB, YTO Yy OpraHu3ma, roMO3uroTHOro
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no ogHoMmy (AA) i HeckolbKuM (AA66cc) TeHaM, BCe TaMEThl OJAMHAKOBEI 110 3TUM

reéHaM, TaK KaK HECYT OJMH M TOT XK€ ajuiellb. B cilydae reTrepo3uroTHOCTH 10 OJHOMY

reny (Aa) opraHu3M oOpa3yeT JBa THIIa TaMeT, HECYIIUe pa3Hble €ro aJulellu.

Jluretepo3urotHeiid opranusMm (AaBe) oOpasyeT ueTeipe THMa ramer. B opranusme

oOpa3zyercs Tem OOJbIIE TUIOB TaMeT, Y€M [0 OOJIbIIEMY 4YHUCIYy TI€HOB OH

retepo3uroreH. O6Iee KOIMYECTBO TUIIOB TaMET PaBHO 2" , rJe N — YKCIIO TEHOB B

re€TEPO3UrOTHOM COCTOSIHUM.

3. BoinuceiBasi raMeThl IOMHUTE O 3aKOHE «YHUCTOTHD) FaMET, B COOTBETCTBHUHM C
KOTOPBIM KaX/1asi raMeTa HEeCET 110 OJHOMY M3 KaXKJIOM Iapbl aJuIeJIbHBIX T€HOB. TakuMm
o0pa3oM, B KaXXJOM KOHKPETHOM CJlly4ae B raMeTe [OJDKHO OBIThb CTOJIBKO T'€HOB,
CKOJIBKO MX HaXOJUTCS B JUINIOMIHOM OpraHU3ME.

MoHoruopuaHoe cKkpeluBaHue

1. Tlpu ckpenBaHUM SKEATHIX MBIIIEH MeXAYy co00il momydeHo moToMcTBO 1195
KENTHIX U 617 cepbix. Kakoe mOTOMCTBO U B KAKOM COOTHOIIEHUHU OyJET MOITYYEHO
OT CKPELIMBAHUSA KENTHIX MBILIEN C CEPBIMU?

2. Y tomaroB rulOpuabl F; MMEOT KpacHbI€ IUIOABI, HO IpPH CKPEIIMBAHUU HX C
pPaCTEHUSIMU, UMEIOIIMMHU KENTHIE TUIOJbI, B TOTOMCTBE MOSBISIOTCS PACTEHUs, KaK
C KPAaCHBIMM, TAK U C KENTBIMU TUI0JaMH. ONpEeNeINTe NX COOTHOLICHHUE.

3. Ilpu ckpemuBaHuU JBYX pAacTEHUH MUICHUIBI C BBICOKUM CTEOJEM B MOTOMCTBE B
MOTOMCTBE MOSIBUJIMCh OKOJIO Y4 KapiauKOBbIX. KakoB XapakTtep HacieI0BaHMS
BBICOTHI cTe0JIs1 y nieHuIbl? Onpeaennre TeHOTUIIB POAUTENCH.

4. Cenexuuonep nomyunsi 5000 cemsn tomara. 1210 pacTeHHii, BBIPOCIIHE U3 ITUX
CEeMsIH, OKa3aJuCh KapiauMKOBbIMH. Ormpenenure XapakTep HACIEAOBAaHUS BBICOTHI
pacTeHus, a Takke (EHOTUIIbI U TEHOTHIBl PACTEHUH, ¢ KOTOPBIX COOpaHbl ATH
CEMEHa.

5. VYV oBca paHHsS CIEJIOCTb JOMUHHUpPYET Haja mno3aHed. Ha ombITHOM ydacTke OT

CKpEIIMBaHUs MO3JHECIIENIOTO OBca ¢ rudbpumom F; momydeno 59789 pannecnenbix
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pactennii. CKOJIBKO NPUMEPHO MO3AHECIENBIX PACTEHUU BBIPOCIO HAa OIBITHOM
ydactke?

6. Camka MOpPCKOW CBUHKU C PO3ETOYHOU (BCKIOKOUEHHOM) IMIECThIO CKPEIIMBAJIACH C
IByMSl CaMIlaMM, W3 KOTOPBIX II€PBBIA HMMEN TJAAKYI0 IIepCTh, a Jpyrou
po3etounyto. OT mepBoro oHa mpuHecia 27 PO3ETOYHBIX U 25 TIAJKOMIEPCTHBIX
IIOTOMKOB, a OT BTOpPOro 35 po3eTouHbIX W |2 riIaaKkomEPCTHBIX IMOTOMKOB.
Onpenennre reHOTUIIBI POAUTENIEH.

7. Ha 3Bepodepme mnomydeH npuruion 675 Hopok. M3 Hux 501 HOpka wumeer
KOpuuyHEeBBIM Mex u 174 ronyboBaro-cepbiid. Onpenenure reHOTUNbl U (PEHOTUIIBI
POIUTENBCKHUX (HOPM.

8. MyuuHa-TipaBIlia, UMEBIINN TpEX OpaTheB M cecTép, ABOE W3 KOTOPBIX OBLIU
JEBIIAMH, JKCHWICA Ha JKCHIIMHE-TIpaBlle. Y HUX POJIWICS MallbUYMK-JIEBIIA.
Onpenenure reHOTUIIBI POAUTENEH.

9. V cympyros, crpajaliiux reMepajgonartued («KypuHas CcIEnoTa»), pPOAWICA
HOpMaJIbHBI peOEHOK. Ornpenenure XapakTep HacleAOBaHUS TeMEpajonaTHh U
TE€HOTHII POJIUTEIIEH.

10. B cembe y 3M0pOBBIX pOAMTENICH POIUIICS peOEHOK ¢ TMpU3HAKAMH OJHOW M3 GopM
araMmaryiooyJaMHeMuu (IOYTH MOJIHOE OTCYTCTBUE JTUM(ATHUECKOW TKaHU, OTEPs
uMMyHuTeTa). KakoBa BEepOsSTHOCTH POXKJICHUS 3J0POBOTO peOEHKA B 3TOM ceMbe?

11. Ilpu ckpemMBaHUM MEXKIy COOOM pacTEHUM JIBBUHOTO 3€Ba C MIMPOKUMH U Y3KUMHU
JUCTHSIMU BO BTOPOM MOKOJICHUU MOSIBISIETCS, KPOME UCXOJIHBIX THUIIOB, €IIE YaCTh
pacTeHUl C JIUCTBIMHM NIPOMEXKYTOYHOM MMpuHbL. Kak MAET pacuiemieHue BO
BTOPOM MOKOJICHUH U NTOYeMY?

12. KopoBa npuHecaa B OJUH OTEN MATh TENST (MIOPTTOPHCKAs TOpPOaa), B TOM YHCIIC
TEMOYKY KPAaCHOM MacTH, JIBYX OBIYKOB 4ajiol MacTH (CMeCh O€NBbIX U KPacCHBIX
BOJIOC) M JBYX TE&nmodek Oenod mactu. Omnpenenutre TE€HOTUNBI U MAacTH ObIKa U

KOPOBEI, OT KOTOPBIX POAUINCH 9TH TCIIATA.
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13.

14.

15.

16.

17.

18.

19.

Ha ¢epme mnpu pa3BeneHMHM XOXJAThIX YTOK BHYTPHUIIOPOAHO OKoJo 25 %
SMOPHOHOB THMOHET, a W3 BBUIYNUBIIUXCS YTAT BBIPACTAIOT XOXJIAThIE U
HOpMasbHble yTKH. Kak cieayeT pa3sBOAWUTH XOXJATBIX YTOK, YTOObI M30€XaTb
rudes moToMcTBa?

[Ipn ckpemumBaHUM PACTEHUM JIBBUHOIO 3€Ba, UMEIOIIMX KPACHBIE U PO3OBBIE
[BETKH, B IIOTOMCTBE NOSIBJISIOTCS PACTEHUs C KPACHBIMU M PO30BBIMHU LIBETKAMH, a
CKpELIMBAaHUE PO30BOIBETKOBBIX M OEJIOIBETKOBBIX PACTEHHH Na€T B MOTOMCTBE
pacTeHHs C PO30BBIMHM M pacTeHMsi ¢ OenbIMU LBeTKaMu. Kakoro mnoromctBa
ClIeyeT O0XHMJIaTh OT CKpPELIUBAaHUS MeEXAy CcoO0OM pacTeHuil C PpPO30BBIMU
IBETKaMH’?

[Ipu ckpemyBaHuK MEXIy COOOW CepbIX Kyp B MOTOMCTBE ObLIO moiyuyeHo 1488
oenbix U 4044 ceppix. KakoBbl (DEHOTHIIBI M T€HOTUIBI UCXOOHBIX MOPOJI, OT
KOTOPBIX MOJIYYEHBI CEPBIE KyPhI?

VY poauteneil, cTpajaroluX MHUOIUIETHEN (MEpUOAMYECKUE Mapaudu), POIUIICS
HOpMaJIbHBIN peOEHOK. Kakue neTH MOryT poJIuThCA B 3TOW CEMbE B JIaJbHEHIIEM,
U KaKOBa BEPOSATHOCTb POXKACHMSI OOJILHOTO U 310pOBOTO peOEHKa?

[Ipn ckpemmBaHMM NEruxX KPOJHMKOB CO CIUIONIb OKPAIIEHHBIMH IIOTOMCTBO
okazasioch nerum. B F, — 46 merux, u 16 co cnjomHoi okpackoil. CKOJBKO
IPUMEPHO TOMO3UTOTHBIX KPOJIUKOB B F;.

[Ipu ckpemyBaHuM MeXay cOOOM FOPHOCTAEBBIX KYpPHUIBI U IMETyXa MOIy4eHO 22
ropHocTaeBbiX, 10 u€pHbix 1 9 Genbix HBIUIAT. Kakux Kyp v meTyxoB HY>KHO OpaTh
1T CKpEIIMBAaHMsI, YTOOBI MOJYUYUTh TOJIBKO TOPHOCTAEBBIX LIBITUIST?

[Ipu ckpemMBaHuM MOPAXKEHHBIX TOJOBHEN pacTEeHUM OBca ¢ YCTONYMBBIM B F; Bce
pacTeHusi ObLIM YCTOMYMBHI K TOJIOBHE, a B F, momydyeno 634 nopaxaembix u 2002
YCTOMYMBBIX K TOJIOBHE pacTteHnil. Ornpenenure XapakTep HacleIOBaHUS

NPU3HAKOB U TEHOTUIIBI POJUTENCH ?
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20.

21.

22

23.

24,

25.

26.

21.

B xo3siicTBe Mpu CKpelMBaHUM YEPHBIX 0COOEH KpPYyMHOro poraToro CKoTa ¢
KpacHbIMU Toiry4eHo 321 uépHbix M 312 KpacHbIX NOTOMKOB. CKpenuBaHue
KpacHbIX ocoOel Mexay coO0M JaBajio TOJIBKO KPACHBIX, OOBSICHUTE PE3yIbTaThI.
[Tpu ckpemmBanuu MyX Apo30GUiIbl ¢ HOPMAJIBHBIMU KPBUIBSIMH MEXIy cO00# B
notomctBe U3 5347 myx 1338 ObuiM ¢ 3arHyThIMU BBEpPX KpbUlbsiMU. OTpeaesinTe
XapakTep HacIeIOBaHUS PU3HAKOB U TEHOTUIIBI POAUTENEH.

JIBe 4y€pHbIE CAMKHU MBIIIN CKPEIMBAIUCH C KOPUUHEBBIM camIloM. [lepBas camka B
HECKOJIbKUX MoMéETax fana 19 uépHeix u 17 KOpUYHEBBIX TOTOMKOB, a BTOpas — 33
4€pHbIX. Onpeaenure reHOTUIbI POIUTEIEN U IIOTOMKOB.

Ha 3Bepodepme ObUTO MOTYy4YE€HO MOTOMCTBO HOpOK: 148 Genbix, 154 uépubix, 304
KOXMHYPOBBIX (CBeT/Iasi ¢ YEPHBIM KpecToM Ha crnuHe). Onpenenure GeHOTUbl U
TE€HOTHUIIBI POJUTEIICH.

CkpenimBanue cepeOpUCThIX HOPOK C KOPUYHEBBIMHU BCETIa JAET KaK CepeOPUCTHIX,
TaK U KOPUYHEBBIX MOTOMKOB. [IpM BHYTPUIIOPOJHOM pa3BEACHUU KOPUUHEBBIX
HOPOK cepeOpUCThIE HUKOT1a HE TOSIBISIOTCS B MOoTOMCTBE. Kakoro moromcTBa u B
KaKOM COOTHOILIEHHUH CIEAYET 0KHUAATh OT CEpeOPUCTHIX HOPOK?

B napHukax oBoOIIECOBXO3a BbICaXEHa paccaga TomaroB. 31760 KycTOB 3TOM
paccagbpl MPUHECHH IUIOABI TPyIeBUAHONW (opmbl, a 95150 KycTOB — KpYIJIOW.
Onpenenure XxapakTep HacleAoBaHUS (OPMBI IIJIOJIOB Y TOMATOB U TE€HOTHIIBI
poauteneil. CKOJIBKO NPUMEPHO CPEIHN HUX F€TEPO3UTOTHBIX KYyCTOB?

JleTckas dopma amaBpoTHUYECKOM ceMmeiHoi nanotun Tei-Cakca HaciaeayeTcsl Kak
PEIECCUBHBIN MPU3HAK U 3aKaHYMBACTCS OOBIYHO CMEPTENbHBIM HCXOAOM K 4-5
ronam. [lepBoiii peOEHOK ymMep OT TOM OOJIE3HH B TO BpEeMs, KOT/a JOJKEH ObLI
poauThes BTopoi. KakoB puck poxaeHUs 00I5HOTO BTOPOTo pedbéHKa?

KeHiuHa ¢ cMHIAKTUIMEN (CpalleHUe MableB) BhIIUIA 3aMyX 3a HOPMAJIbHOIO
MYKUMHY. Y HUX POJAMJIMCHh HOPMaJbHBIE ChIH U JI0Yb U ChIH C CHHAAKTHiIHEH. Bee
POJICTBEHHUKHA MYKUMHBI OBUTM C HOPMaJbHBIMU TanbliamMu. Ompenenute

I'CHOTHIIbBI )KCHIIWHBLI U MYKYHHBI.
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28.

29.

VY d4enoBeka TeH JIMHHBIX PECHHI] IOMUHUPYET HaJl T€HOM KOPOTKUX PECHHUII.
XeHIMHa ¢ JJIMHHBIMU PECHHUIIAMH, Y OTLA KOTOPOMl OBUIM KOPOTKHE PECHULBI,
BBIIIIA 3aMYX 33 MYXYHMHY C KOPOTKMMH pecHUIIaMU. CKOJIBKO THIIOB TaMeT
oOpa3zyercs y My4rHbI? KakoBa BEpOSITHOCTh POXKICHUS B TAHHOW ceMbe peOEHKa
C JUIMHHBIMH pecHuamMu (B %)? CKOJBKO pa3HbIX TEHOTHUIIOB U ()EHOTUIIOB MOKET
OBITH CpEIIU JIETCH TAaHHOU CYIIPYKECKOM Maphl?

AHo(Tanemus (6e3riiazue) — 3To 00JE3Hb, 332 BOSHUKHOBEHHUE KOTOPOW OTBEUYaeT
JOMUHAHTHBIA T€H HEMOJHOTO JOUTHUPOBAHUS, JIOKAIM30BAaHHBIA B OJHOW U3 Map
ayrocoM. [Ipu 3TOM 0CcOOHM, MMEIOIIME TOMOJOMHUHAHTHBIA T€HOTHUII, CTPAJAIOT
OesrmasueM. [Ipy romMopenecCMBHOM TE€HOTHUIIE YEJIOBEK HMEET HOPMalIbHBIN
pa3Mep ria3Horo s0j0Ka, a oOyiajgaTesNb  TETEPO3UTOTHOrO  IEHOTHUIIA
XapaKTEpHU3yeTCsl HAIMYMEM YMEHBUIEHHOTO pa3Mepa riazHoro sbioka. Kakosa
BEpPOSITHOCTH MOSIBJICHUS JI€TeH ¢ aHO(PTaIbMUEH OT Opaka >KEHIIUHBI U MY>KYUHBI,

Ka}KI[Hﬁ N3 KOTOPBIX UMCCT FGTGpOBI/IFOTHHﬁ THIT?

30. ¥V pomureneii Il u IV rpynmsl kposu (1o cucteme ABO). ByayTt mu B cembe netu, He

31.

32.

33.

MIOXOKUE T10 TPYIIE KPOBU HA CBOUX POJIUTEIICH?

B mpobupky nomenieHo 40 camuoB apozodui ¢ reHotunom AA, 40 camios c
reHoTunoM Aa u 50 caMOk ¢ TeHOTUIIOM aa (JJaHHBIN I'eH HACJIeyeTCsl HE3aBUCUMO
ot nona). Kakum Oynier cooTHomeHne reHoTunoB B F; u F,?

N3BecTHO, YTO TeH JUIMHHBIX pEeCHUI] JOMUHAHTeH. OT Opaka KEHIIUHBI C
JUIMHHBIMU PECHHUIIAMU W MY>KYHHBI C KOPOTKHMMHU POAWIOCH 9 neteil, y 4 u3 Hux
PECHUIIBI OBLITU JITTMHHBIC, KaK y MaTepH, y 5 — KOPOTKUE, Kak y otma. Onpenenure
TEHOTUIBI POJIUTEIICH.
XenmnmHa ¢ TOHKUMU TyO0aMU BBIXOJHT 3aMYyK 32 MY>KUHHY C TOJICTBIMU I'yO0amH, y
OTI[a KOTOpOro ryonl ObutM TOHKHE. KakoBa BEpOATHOCTH POXKIACHUS B JaHHOU
ceMbe peOEHKa C TOHKMMH T'yO0aMH U CKOJIBKO Pa3HbIX T'€HOTHIIOB MOXKET OBITh

Cpeau NEeTeH NAaHHOM CYNPYKECKOW Iaphl, €CIIM M3BECTHO, YTO y YEJIOBEKAa IEH,
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00yCIaBIMBAIOUINIl TOHKHE T'yObl, PELIECCUBEH IO OTHOLIEHUIO K I'€HY TOJICTHIX
ry0?

34. Y MOpCKMX CBMHOK BHXpacTas LIEPCTh OIPEAEIAETCS JTOMUHAHTHBIM TE€HOM, a
rnajkas — pereccuBHbIM. CKpelBaHue BUXPACTHIX CBUHOK MKy co0oif nano 39
oco0ell ¢ BuxpacToi mepcTbio U 11 rmagkomeépcTHbIX )KUBOTHBIX. CKOJBKO cpenn
0c00ei, UMEIOIINX JOMUHAHTHBIA (PEHOTUII, JOJKHO OKa3aThCsl TOMO3UTOTHBIM 110
3TOMY MPU3HAKY?

35. Y MOpCKMX CBMHOK BHXpacTas LIEPCTh OINPEAEIAETCS JTOMUHAHTHBIM TE€HOM, a
rIajgKkas — pelecCUBHbIM. Mopckas CBHHKa € BHUXpPacToOdl WIEPCTHIO IpU
CKpEILUBAaHUU U 0COOBIO, 00Jaal0Ie TIaIKOM MIEepPCThIO, Jajia B MMOTOMCTBE 28
BUXPACTBIX U 26 MIaIKOIEPCTHBIX NOTOMKOB. ONpeeanTe TeHOTUIIBI POAUTENECH U
MTOTOMKOB.

36. Ha 3Bepodepme mosydeH mpuiuion B 225 HOpok. M3 Hux 167 uMer0T KOPUIHEBBIH
Mex U 58 HOpok roiayboBaTo-cepoi okpacku. OnpeaenuTe T€HOTHUIbI UCXOAHbBIX
(GopM, eciau HM3BECTHO, UYTO T'€H KOPUYHEBOM OKpPACKU JTOMUHHUPYET HaJ TE€HOM,
OTIPEICIISIOLIUM TOIyOOBATO-CEPBIN LIBET LIEPCTH.

37. bone3np Bunbcona (HapyuieHue oOMEHa MeIW) HACIEOyeTCsl Kak PeleCCUBHBIM
ayTOCOMHBIN npu3Hak. KakoBa BepOSTHOCTb POXKIEHUSA OOJBHBIX JAETEH B CEMbE,
ecJid oTell OOJIBbHOM, a MaTh 3/10pOBa U I€TEPO3UTOTHA IO ITOMY NMPU3HAKY?

38. OTcyTCcTBHE MaJbIX KOPEHHBIX 3yOOB HACIEIYETCsl KaK IOMUHAHTHBIM pPEelieCCUBHBIN
npu3Hak. KakoBa BEpOSTHOCTh POXKIECHUS JACTEH ¢ aHOMaIMEH, eclii 00a pOIUTEIS
reTEPO3UTOTHBI 110 3TOMY IPU3HAKY?

39. AnpOuHM3M (OTCYTCTBHME IWIMEHTAa B KOXE€ UM BOJIOCAX) — ayTOCOMHBIN
peliecCUBHBIA TpU3HAaK. B cembe, re OJuH U3 CYNPYroB allbOMHOC, a JAPYroif
HOpMAJICH, POJUJIUCH JIBYSWIIOBbIE OJU3HELbI, OJAUH W3 KOTOPHIX HOpMAaJieH, a
apyroii — anbOuHoc. KakoBa BepOSTHOCTb POXKACHUS CIEAyIolero peOEHka

aIbOMHOCOM?
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40. OnHa u3 (GopM TIIyXOHEMOTHI y JIIOJEH PpELECCHMBHA IO OTHOIIEHUIO K TEHY
HOpMaJIbHOTO  ciyxa. Kakoe moTromMcTBO ciegyer oOXujaaTh OT Opaka
TeTEPO3UIOTHBIX poauTeneii? KakoBbl TI'€HOTUIBI POAMUTENEH, €CIU POIUIICH
IIyXOHEMON peOEHOK OT HOPMAJIBbHOIO MYKUYMHBI M TTyXOHEMOW KEHITUHBI?

34A/IAHHUE 2
JAurudpuaHoe v NOJIUMruOpMaHOEe CKPeIMBAHUE

1. V TomaroB myprnypHas okpacka cTeOJsi JOMUHUPYET Haj 3€JIEHOM, a pacceUEHHbIE
JUCThbsI — HaJ LEJIbHOKpaHUMHU («kapTodenenuctHocTb»). Ilpu ckpemmBaHum
pacTeHMid TomaTra ¢ IypPIypHbIMH CTEONSIMMU U PACCEUEHHBIMU JIUCTBSIMH C
pacTEHUSIMU, UMEIOIMMHU 3€JIEHBIE CTEOIM U PACCEUEHHBIE JTUCThS, MOJMyuyeHOo 642
NypIypHBIX pacceu€HHbIX, 202 mypnypHbIX KapTodenaenucTHbix, 620 3en&HbIX
paccedeHHbIX U 214 3en€Hbix KapTodeneaucTHbiX. OObSICHUTE pe3yabTaThl.

2. XO03sIICTBO MOJIYYHIIO KJIAJKy TyTOBOTO HIEIKOMpsAa, U3 KOTOPOro BeiBenoch 12770
[OJIOCATBIX TYCEHMI], IUIETYIIMX >KENThle KOKOHBI, 4294 mojocaTeix ¢ OeiabIMU
KOKOHamMH, 4198 — OJHOIBETHBIX C KEITBIMH KOKOHAMH U 1382 OJHOLBETHBIX C
O0enpiMu KOKOHamu. Onpenenute (EHOTUIBI U T€HOTHUIBl TYCEHMI] POAUTEIHCKOIO
MTOKOJIEHHSI, OT KOTOPBIX MOTy4YeHa I'PEHa, U OKPACKy KOKOHOB.

3. Iocesna x&ntass MOPIIMHKUCTAs TOPOIINHA HEU3BECTHOTO MpoucxoxkiaeHus. Kakue

MOTYT OBITh CEMEHA Ha PaCTEHUHU TOpOXa, BHIPOCIIEM U3 3TOM rOPOIIUHBI?

4. ITpu ckpeuMBaHuU pacTeHui apOy3a, y KOTOPOTro pa3BUBAJIMCH JUIMHHBIE MOJOCATHIE
IUIOJBI, C PACTEHUSIMH, HMEKOIIMMH KpYIJIbIE 3€JIEHBIE IUIOABI, B IIOTOMCTBE
HOSIBJISIIOTCS PACTEHUSI C JUIMHHBIMU 3€JIEHBIMU M KPYIJIBIMU 3€JIEHBIMU IUIOJAMM, a
CKpEUIMBaHWE TIEPBOTO pacTeHus apOy3a C pacTeHHEM, HMEIOIIUM KpYTJjble
II0JIOCAThIE IUIOABI, MAa€T PacTEHUs C KPYTJIbIMH IOJIOCATBIMHM IIoJaMU. KakoBbl
TE€HOTHUIIBI BCEX POAUTENILCKUX pacTeHuit apOy3a?

5. CkpemmuBarorcs nBa opranusma ¢ renorurnamu AabbCCDdee x AaBbccDdEe.

KakoBa BepOsSTHOCTD MOSIBIICHUS opranu3ma ¢ renoturiom AabbCcDDEe?
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6. UepHbIil XOXJAThI METyX CKPEIIEH ¢ Takol ke Kypuueh. OT HUX MOITy4YEHBI JBE
KypHuLbl: Oypast xoxyaras u u€pHas 0e3 xoxia. OnpeneanTe reHOTUIIBI POJUTENCH.

7. Y TOMaroB KpacHas OKpacka IUIOJIOB JIOMUHHUPYET Haj >KENTOM, a HOpMajbHas
BBICOTA pACTEHUs HAJ — KapJIUMKOBbIM. lMmeroTcs copra KEATOIUIOAHBIA C
HOPMaJIbHOM BBICOTOM M KpPAaCHOIUIOJAHBIN KapiukoBbld. Kak nenecooOpasHee u3
ATUX COPTOB TMOJYYUTh HOBBIC: KPACHOIUIOJHBIE HOPMAJIbHBIE, >KEITOIIOAHBIC
KapaukoBble? Kakoil copT MOITy4YUTh Jierdye?

8. Pactenue nypmaHa ¢ myprypHbIMU IIBETKAMH U TIaJAKUMUA KOPOOOUYKAMH CKPEIIEHO C
pacTeHHEM, MMEIOIIMM NYypPHypHbIE ILBETKM M KOJIOUHME KOpOOOUYKH, Jallo B
MOTOMCTBE 3/8 MypIypHBIX KOIIOUHX, 3/8 MypIypHBIX TNIAJKHUX, 1/8 OenbIX KOIMHOUHX
u 1/8 Oenpix rnankux. OOBSCHUTE pPE3YNbTAT, €CIU KOJIOYHME KOpPOOOUYKU U
MypIypHbIE IBETKU — JOMUHAHTHbBIC IPU3HAKU?

9. Ilpu ckpemmBaHUHA MEXTy COOOM ABYX PACTEHUH THIKBBI, HIMEIOIICH OEIyI0 OKpacKy
U cpepruyecKyro popMy IJI0JI0B, OTYUEHbI CEMEHA, U3 KOTOPBIX B30OLLIO TOJIBKO JIBA
pactenusi. OqHO U3 HUX 0Ka3aJoCch ¢ OEIbIMU CPEPUUECKUMU TUI0JaMU, a APYToe — C
KENTHIMU U yITUHEHHBIMU. C KaKUMHU TUTOJJaMU MOTJIM OBl MOSBUTCS €1IE pacTEHUS
TBIKBBI, €CJIU OBI B30IILIO OOJIBIIE CEMSH?

10. [Ipn ckpemuBaHUU PACTEHUH 3EMISIHUKH C YCaMHd M PO30BBIMU ATOJaMHU B
NOTOMCTBE TMOSIBJISIFOTCSL pacTeHUss Oe3ychble C PO30BBIMU SFOJIaMU, C yCaMU U
KpPaCHbIMHU AroJaMHu. MOKHO JIM BBIBECTH M3 3TOr0 MaTepualia COpT 3€MIISTHUKH C
yCaMH ¥ pO30BBIMU SITOJJaMH?

11. Kapernazas >keHIIMHA-TIpaBIIa BBIILIA 3aMYX 32 MYXYHHY C TAKUM K€ ()EHOTHUIIOM.
VY Hux poauncs roiqyooriasplii peOEHoK-NeBma. Kakue netu MOryT MmOSIBUTHCS Y
HUX B JlaJibHEUIIIEM?

12. OGa poautenss ¢ KypuyaBbIMU BOJIOCAMH M BECHYIIKAMH, UX J10Yb UMEET MPSMbIC
BOJIOCAaMbl M 0€3 BECHYIIEK, J0Yb BBIILIA 3aMyX 3a IOHOLIY C Kyp4aBbIMH

BOJIOCAMU U BCCHYIIKAMM. Martb IOHOIIH C IIPpAMBIMHA BOJIOCAMH U oe3 BCCHYIICK.
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13.

14.

15.

17.

18.

19.

Kaknx pereli MOXHO OXHIAaTh B MOJIOJOM CEMbE, U KaKOBa BEPOSITHOCTh
MIPOSIBIICHUS TIPU3HAKOB?

OT ckpeumBaHus MEX1y cOO0M paHHECIIEIbIX PACTEHUH OBCA HOPMAJIbHOU BBICOTHI
nonydeHo 33558 moromkoB. M3 Hux okaszanoch 8390 rMraHTCKuUX pacTEeHUU H
CTOJIBKO K€ mno3aHecnenblx. ONpeaenure 4YUCIO0 TUTAHTCKUX I103IHECTIEIbIX
paCTECHUM.

brmm3opykuil JieBiia )KeHWICS Ha KEHIIMHE-TIpaBIIe. Y HUX POJMIIOCH § JIETEl: BCe
0JIM30pYyKHE, YacTh U3 HUX JICBIIM, YacTh IpaBiii. KakoBbl BO3MOKHBIE T€HOTHUIIBI
poauTenei?

[Ipn ckpenBaHuM NECTPOM XOXJIATOM KYpHUIBI C TaKUM >KE€ METYXOM OBbLIO
HOJy4YeHO 8 MOTOMKOB: 4 MECTPBIX XOXJIATHIX, 2 OenbIx 0e3 xoxja U 2 4Y€pHBIX
xoxaarelx. Omnpenenure XapakTep HacleOBaHUA MPU3HAKOB M TE€HOTHUIIBI
poauTene.

[Ipu ckpenmBaHUM XJIaMHIOMOHAJ, OHA U3 KOTOPBIX OblIa 3eJéHas C IJ1a3koM, a
apyras ské€nrasi 0e3 riazka, B MOTOMCTBE MOSBWIHCH CIEAYIOIIHE OCOOU: KENTas
0e3 rnaska, *enras ¢ IJ1a3koMm, 3enéHas 0e3 riaska, 3enéHas ¢ ria3skom. M3BecTHo,
YTO OT XJIAMHJOMOHAJ 3€JIEHBIX C TJa3KOM MOSIBISIOTCA TOJIBKO 3€JEHBIE C
IJIa3KOM, OT KEATbIX 0e3 Tha3ka — Toxke HeT paculeruieHus. OObsicHUTE
PE3YNbTATHI.

CkpemrBanue Byx 0a00o4eKk TYTOBOTO HIENIKOINpsIa, OJHA U3 KOTOPBIX Oenad, a
Apyras — ¢ MMUPOKON TEMHOM KaMOM Ha KPBUIbSX, JaJI0 B IOTOMCTBE I10JIOCATHIX U
CIUIOIIb OKPAIIEHHBIX (CBETJIBIX) TYCEHUI] U OenbiXx 0a004YeK, MPU STOM TMOJIOCATHIX
U CBETJIBIX T'yCEHHUI[ ObUIO MPUMEPHO MOpoBHY. KakoBO MOTOMCTBO, B KaKOM
COOTHOIICHUH CJIEIyeT OXUJATh OT CKPEIIMBAaHUS MEXIy co0oi 0Oabouek,
MOJIYYEHHBIX U3 000UX TUIOB I'yCEHUI]?

VY IymmcToro ropoiika myprypHble [BETKH JOMHHHUPYIOT Hajl O€NIbIMHU, BBICOKUN
POCT — HaJl KapJIMKOBBIM, 3eJIEHasi OKpacka 0000B — HaJl )KENTOM, KPYTJIbIE CEeMEeHa —

Haj yrioBaThiMH. Kakylo 4acThb MOTOMCTBA COCTaBAT MEXKIY COOOH pacTeHus ¢
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OeNbIMH LIBETaMH, BBICOKUM POCTOM, 3€IEHBIMU 000aMU U yIioBaTbIMU CEMEHAMU
OT T€TEPO3UTOTHBIX IO BCEM IMPHU3HAKAM pacTeHUM aymucToro ropomka? Kakyro

4acTh MOTOMCTBA OYAYT COCTaBIATh pacTeHus ¢ reHoturnom AABbCcDd?

20. Y ToMaToB BBICOKHI POCT TOMHHHUPYET HaJ KapIMKOBBIM, KpacHasi OKpackKa II0/I0B

21.

22.

23.

24,

25.

— HaJ KENTOM, KPYIrible IJIOABl — HAaA JUIMHHBIMU. [Ipu CKkpemmBaHUM BBICOKOTO
KpacHO- U KPYIJIOIJIOJHOTO PAaCTeHUs] TOMaTa C TakuM ke Mo (peHoTury Obuin
MOJIy4eHbl CEMEHA, W3 KOTOpPBIX B30LUIO TOJBKO OJHO. PacTeHue oxaszajioch
KapJIMKOBBIM KENTO - U JUIMHHOIUJIOMHBIM. BO3MOXHO 71 TIOSIBJIEHHE B MOTOMCTBE
apyrux (eHoturnoB, eciau Obl B3onUIM Bce cemeHa? Ecmu ga, TO KakoBa
BEPOSATHOCTH MOSIBJICHUS KaXA0T0 U3 (PEHOTUIOB?

CkpemmBatorcsi nBa opranm3ma ¢ renorurnom AAbbCCDdEe u aaBbCcDdEe.
KakoBa BepostHocTh mosiBieHus (¢enoruna A-BBC-D-ee wu renoruna
FFBBCCddEe?

B omHoit cembe, rae cynpyru ObUIM OJM30PYKMMH Kaperja3blMU IpaBIIaMHu,
POJIUJIICS CBIH C HOPMaJIbHBIM 3pEHHEM, roy0oria3bii jesiia. KakoBa BeposSTHOCTb
TOTO, YTO JIBa CJIEIYIONINX peOEHKa OYIyT MOX0KH HA MEPBOT0?

OT npuoOOPETEHHBIX XO3AUCTBOM YEPHBIX KOMOJBIX (0€3porux) >KUBOTHBIX
KPYIIHOTO POraToro CKOTa B TEYEHHE psaa JeT Obulo moiydeHo 1462 motomka.
Cpenu Hux okazanoch 384 porarbix U 366 KpacHBIX MXMBOTHBIX. B Kakom
KOJINYECTBE, U KaKHE >KUBOTHBIC MOSIBUIUCH B MOTOMCTBE MO JBYM IMpHU3HAKaM
(KOMOJIOCTB — POTaTOCTh, KPacHBIC — UEPHBIC)?

Kakass yacth moTtoMkoB oT ckpemiuBanus AaBbCc xAaBbCc 6yaer momHOCTBIO
FOMO3UTOTHA?

[TypnypHast okpacka IBETKOB JIYIIMCTOTO TOPOIIKa OMPEIETsETCs OJHOBPEMEHHO
HaJUYUEM B TEHOTHUIIE JJOMUHAHTHBIX ajljiesieil IByX TeHOB A U B, pacmnosyioKeHHbIX
B pa3HbIX XpoMocoMmax. Eciu XxoTs Obl OMH M3 3THX JABYX T'€HOB MPEICTABJICH
JUIIh  PEIECCUBHBIMH  aJICJISIMH, I[BETKM ObIBatoT OenbiMu. B nByx

LBETOBOJIUECKUX XO35IMCTBAaX, HE CBSA3aHHBIX JIPYr C APYrOM, JABHO YXKE Pa3BOIAT
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26.

217,

28.

29.

30.

0 OJIHOM YMCTOM JIMHUM AYIIMCTOTO TOPOIIKa ¢ OenbIMU 1BeTKaMu. Kakum mosxer
OBITH TOTOMCTBO OT CKPEIIMBAHUS 3TUX YUCTHIX JIUHUI?

B pesynbrare ckpeunuBaHus MYEIMHOW MATKU C TPYTHAMU OBUIO TOJYYEHO
nokonenue Fqi, rme camupl mmenu remotunsl AB, Ab, aB, ab, a camxu — AaBDb,
Aabb, aabb. Onpenemure renoTum poauTenei.

VY denmoBeka cBOOOJHAs MOYKa yXa JOMUHHUPYET HaJ HECBOOOJHOM, a TiIaJKui
MoI00POJIOK PEIIECCUBEH MO OTHOUICHHIO K MOAOOPOAKY C TPEYrOJbHOM SIMKOIA.
OTU TpU3HAKK HacleayroTcs He3aBucUMO. OT Opaka MyXYHHBI C HECBOOOAHOMU
MOYKOM yXa W TpPEYrojbHON SIMKOW Ha MOJ0OPOJKE W KCHIIMHBI, HUMEIOIIEH
CBOOOJHYI0O MOYKY yXa M IJIAJKUH NOAOOPOJOK, POJAWICS ChIH C TJIaJKUM
no00POIKOM U HECBOOOIHOM MOUKO#l yxa. KakoBa BepOATHOCTb POKICHUS B 3TON
ceMbe peOEHKA C TJIAJKUM MOJ00POAKOM B CBOOOAHOM MOYKOHM yXa; C TPEYTOJIbHOM
SIMKOU Ha mojoopojke (B %)?

VY yenoBeka MpaBOPYKOCTh JOMUHUPYET HAJ JIEBOPYKOCTBIO, a Kapuil LBET a3 —
HaJ roiayObiM. B Opak BCTymaroT Kaperiasblii My>KUMHa-IIpaBlla, MaTb KOTOPOTO
ObL1a roay0oria3oi M JEBIIOH, U ToxyOorias3as KeHUIMHA-TIpaBIIa, 0Tl KOTOPO
Obl1 sieBmia. CKOJNBKO pa3HbIX (EHOTHIOB MOXKET ObITh y uX aeredl? CKoJIbKO
Pa3HBIX TEHOTUIIOB MOXKET ObITh cpeau ux nerer? KakoBa BEpOATHOCTH TOTO, UTO y
ATOM Mapel poauTcs pedEHok-eBa (B %)?

YépHas okpacka HIEPCTH M BUCAYEE YXO y COO0AK JOMUHHUPYIOT HaJ KOPUYHEBOU
OKpackoi M crosiuuM yxoM. CKpeluBaluCh YHCTONOPOJHBbIE YEPHBIE COOAKH C
BUCSAYMMH YyIIaMH C co0akamMH, MMEIOIIUMHU KOPUYHEBYIO OKpACKy ILIEPCTH U
crostune ymu. ['mbpunbl ckpemmBanuch mexay coboi. Kakas wacte meHkoB F,
dbeHoTUNMYECKH NODKHA OBITh Moxoka Ha Tubpun F,? Kakas wacte rubpumos
JO0JKHA OBITh MOJMHOCTBIO romMo3urotHa? Kakas 4acTh IIEHKOB JOJKHA OBITh C
TF€HOTUIIOM, TOJIOOHBIM FeHOTUITY THOPUIO0B F;?

UéEpHasa okpacka y KOIIEK JOMHUHHUPYET HaJl NaJeBOM, a KOPOTKas LIEPCTh — HAJ

JUIMHHOW.  CKpeuIMBajIuCh YUCTOMOPOJHBIE TMEPCUACKUME KOWIKK  (4E€pHBIE
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31.

32.

33.

34.

35.

36.

JUIMHHOLIEPCTHBIE) C CHAMCKUMMHU (TajieBble KOPOTKOIIEPCTHBIE). [lomydueHHbIe

TUOpHUIBI CKPEIIMBAIUCh MEXay coOoil. KakoBa BeposTHOCTh mosyuyeHus F,

YUCTOMOPOJIHOTO CHUAMCKOIO0 KOTEHKA; KOTEHKA, (DEHOTHUIIUYECKHM IOXOKEero Ha

MEePCUJICKOTO; JUTMHHOIIEPCTHOTO NMajIeBOro KOTEHKA (BBIPA3UTh B YACTSIX)?

Kakas wacte motoMkoB oT ckpermmBanusi AABbCc xAaBbCC Oyner momHOCTBIO

TOMO3UTOTHA?

VY KpymHOro poraToro cKoTa reH KOMOJOCTH JOMUHHUPYET HaJ F€HOM POraToCTH, a

reH 4€pHOro I[BETa IIEpCTH — HaJ IeHOM KpacHoW okpacku. OOe mapbl I'e€HOB

HAXOJATCS B Pa3HbIX ITapax XpoMocoM. Kakumu okaxyTcs TeisTa, €ClIM CKpPECTUTh

repepo3UroTHHIX MO 00EUM MapaMm MPU3HAKOB Oblka U KopoBy? Kakoe moToMcTBO

CJIEyeT 0KHUaTh OT CKPEIMBaHUs UYEPHOIO KOMOJIOTO ObIKa, F€TEPO3UTOTHOTO O

o0enM mapam MPU3HAKOB, C KPAaCHOM poraToil KOpoBoii?

VY cobak 4€pHBIM LBET JTOMUHUPYET HaJl KO(PEHHBIM, a KOPOTKas WIEPCTh — HaJ

miHHOM. O0e maphel T€HOB HAxOJATCS B pa3HbIX Xpomocomax. Kaxoil mporeHT

YEPHBIX KOPOTKOIIEPCTHBIX IIEHKOB MOXHO OXHAATh OT CKPEIIMBAHHS JBYX

oco0ei, reTepo3UroTHHIX M0 000UM MpU3HAKAM?

OXOTHUK Kynui1 4€pHYIO CO0aKy ¢ KOPOTKOM MIEpCThIO (AOMUHAHTHBIE TPU3HAKH) U
X04eT ObITh YBEPEH, UTO OHA HE HECET I'€HOB JJIMHHOM IIEPCTH KOPEHHOTO LBETa
(peueccuBHble npusHaku). Kakoro maptHépa mo (eHOTUNy M TE€HOTHILY HaJo
noao0parh JJid CKpEIIMBaHUs, YTOObI MPOBEPUTHh T'€HOTHUI KYIJIEHHON cO0aku?
OtBeT oOoCHYHTE.

VY 4enoBeka IeH Kapux IJIa3 JOMUHHPYET HaJl F€HOM, ONPENEISIOIINM pPa3BUTHE

rojry0Oi OKpacku rias, a reH, 00yCclaBIMBaIOIIMNA YMEHHE Jy4lle BJIaJeTh MPaBOu

pPYKOH, mpeoliiajaeT HaJl T€HOM, OMPEICNAIOIUM pa3BUTHEM JeBopykocTu. O6e
napbl T€HOB PACIONIOXKEHbI B pa3HBIX XpoMocoMax. KakuMu MOryT ObITh I€TH, €CIIU

POJIUTENU UX T€TEPO3UTOTHBI.

DeHMIKETOHOYPEHHS (HECTIOCOOHOCTh OpraHu3Ma yCBanBaTh (heHUJIATAHUH) U OJHA

u3 Qopm arammarnoOyineHemMun (OOBIYHO cCMepTeNbHass 10 O-TH MECSYHOTO
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37.

BO3pacTa) HacleIyloTCs KaK ayTOCOTHBbIE peleccuBHbIe mpu3Haku. KakoBa
BEPOSITHOCTh POXKIAEHUS 3J0pPOBBIX J€Ted B cembe, IAe o00a poauTess
JTUTETEPOZUTOTHBI? Onpenenutsb BEPOSATHOCTD pOXKIACHUS OOJIBHBIX
(deHmIkeToHOypeHuen, rae oba poauTeNss TeTEpPO3UrOTHBI MO O0OMM Mapam
MIPU3HAKOB.

OnepEHHOHOTOCTh Yy Kyp (B MPOTHUBOMOJOKHOCTH TOJBIM) OIPEICISIETCS
JOMUHAHTHBIM T'€HOM. [OpOXOBHIHBIA TpeOEHb IJOMHUHUPYET HaJ MPOCTHIM.
Kakumu npusnakamu Oyayt oOnagaTh THOpUIHBIE (OPMBI, TMOIYYEHHBIE OT
CKPEILMBAHUSA KYp C TOPOXOBHUJIHBIMHU T'PEOHAMH, UMEIOIIMMU ONEPEHHBIE HOTHU, C
roJibIMM  KypamMHu, HWMEIOIMMH Tmpoctele rpeOHu. Ilpenmomaraercs, 4To

POOUTCIILCKHC 0COOM TOMO3HUTOTHEI IT0 YIIOMSAHYTBIM I'CHAM.

38. /IBa 4€pHBIX KPOJIMKA C KOPOTKOW MIEPCTHIO ITPU CKPEIMBAHUN JIPYT C IPYTrOM Jav

IBYX KpPOJIMKOB: YEpPHOrO C KOPOTKOM IIEpCThIO M  OHOro 0Oesoro

I[J'II/IHHOI]IépCTHOFO. OHpGI[GJII/ITG I'CHOTHIIBI pO,[[HTGJIGﬁ H IIOTOMCTBaA.

39. Ot ckpemuBanus OPOH30BBIX UH/IIOKOB C HOPMAJIbHBIM ONEPEHUEM OBLIO MOIYYEHO

14 wunmomatr: 8 OpOH30BBIX C HOPMAIbHBIM OIEpeHueM, 3 OpOH30BBIX C
BOJTHUCTBIM OINEpPEHUEM, 2 KPAaCHBIX C BOJHUCTBHIM ONEPEHHEM U JBa KPAaCHBIX C
HOpMaJbHbIM omnepeHreM. OOBIACHUTE pe3yJbTaThl, OMNPEACIUTE T'EeHOTHUIIbI

POIUTENEH.

40. ITnoasl TOMaToOB OBIBAIOT KPACHBIE U KENTHIC, IIaJKUE U MyIIUCThIe. ['eH KpacHOTo

[[BETa JOMUHAHTHBINA, T'€H MYIINCTOCTH — PELECCUBHBIN. [ €HbI HAXOIATCS B Pa3HBIX
xpoMocomax. Kakoe IOTOMCTBO  MOXHO  OXHAATh OT  CKPEIIUBAHUSA
reTePO3UTrOTHBIX TOMATOB C OCOObIO, TOMO3WUIOTHOM MO OOOMM pELECCHBHBIM
reHam? M3 cobpanHoro yposkas TomaToB okazanoch 36000 Kr riaagkux KpacHBIX,
12000 kr kpacHbIX MymUcThIX. CKOJIBKO B 001EM yposkae OyeT KENThIX TOMATOB,

€CJIU UCXOJIHBIA MaTepuas ObUT IUT€TEPO3UTOTHBIM?
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3A/IAHHE 3
HacienoBanne npu3HaKoB, CHEMJIEHHBIX C MOJIOM

1. YepenaxoBasi OKpacka, T.€. YEPEIOBAHHE YEPHBIX M JKENTBHIX IIATEH BCTPEYACTCS
TOJIbKO y KomeK. KoToB ¢ uepenaxoBoii okpackoil He ObiBaeT. OOBSICHUTE, IOUEMY.
(Uépnas okpacka — TOMUHAHTHBIN MPU3HAK.)

2. Ilpu ckpemmBaHuu O€NbIX Kyp € IOJIOCATBIMU NETYXaMM IOJIYYHJIM IOJOCATHIX
KypO4Y€K M IETYIIKOB. B manpHeWeM npu CKpemmBaHuy 3TOr0 TOTOMCTBA MEXKIY
co0oii momyueHo 594 nonocateix nerymka U 607 monocaTeiX U O€NbIX Kypouyek.
OOBbsacHUTE PE3yIbTATHI.

3. Ot omHO¥ mapbl Kyp 3a HEKOTOPBIA MPOMEXKYTOK BpeMEeHH ObUIO moiydeHo 140
LBIIIJIAT, U3 HUX 45 Kypouek, a ocTajbHble — NeTyIKH. OObSICHUTE, IOYEMY OT 3TOU
napsl B IOTOMCTBE ObLJIO HEPABHOE COUETAHUE TTOJIOB.

4.V asmarckoii mryuku (Aplocheilus) kopuuneBast okpacka ompenensercss reHom B, a
ronybas — b. I'en B moxer HaxomuThcs B X- U Y-XpoMOcOMax, a €ro ajuieib
HUKOTa He BcTpedaercs B Y- xpomocome. Eciu ckpemmBaeTcs: roiy0ast camka ¢
FOMO3UTOTHBIM KOPHUYHEBBIM CaMIIOM, TO Kakoe MOoToMcTBO Oyzaer B F; m Fy?
CaMkH y 3TOH akBapuyMHOU PBIOKU SABIISIIOTCS TOMOT'AMETHBIM I1OJIOM.

5. Camma gapo3oduibl ¢ KENTBIM TEJIOM M KOPOTKUMHU KPBUIbSIMH CKPECTUIIH C
CEpOTEIION IMHHOKPBUION caMkoi. B F; Bce MyXxu ¢ ceppIM TEJIOM U UNIMHHBIMU
KpbuibsiMU. B F, mnomydeHo 58 caMoOk ceppiX JUIMHHOKPBUIBIX M 21 cepas
KOPOTKOKpbLIas, 29 caMIoB CephIX JIMHHOKPBUIBIX, 11 CephIX KOPOTKOKPBLIBIX, 9
KENTHIX KOPOTKOKPBUIBIX U 32 KENTHIX ATUHHOKPBUIBIX. OOBICHUTE MOJIyYECHHBIE
pPE3yJbTaTHI.

6. PeneccuBHBI TeH JajdbTOHU3MA HaxoAWTCcs B X-xpomocoMme. OTen JeBYUIKH
CTpajaeT NaJdbTOHU3MOM, TOTJa KaK MarTb M BCE €€ MPEIKU pPa3nyaroT LBETa

HOpMaJIbHO. JIeByIlIKa BBIXOAMT 3aMyX 3a 3J0POBOT0 IOHOIIY. YTO MOKHO cKa3aTh
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00 ux OyIylIUX CHIHOBBAX U J04YepsAX (IpU YCIOBHUHU, YTO CHIHOBBS U JI0UYEPU HE
OyAyT BCTynaTth B Opak ¢ HOCUTEISIMU TeHa TeMOGUIHn)?

/.Y KOIlIEK pblKasi OKpacKa IIEPCTH OIpPENEIseTCs] JOMUHAHTHBIM T'eHoM B, a uépHas —
b. T'er B cuemen ¢ momom. [lpu ckpemmBanuy 4€pHON KOIIKA C PHIKUM KOTOM B
ITIOTOMCTBE BCE KOTHI YEPHBIE, & KOWIKHA — C YEPENaXxOBOM OKPACKOM (TpEXLIBETHBIE).
Kakue xotara OyayT nIpH CKpeIMBaHUM PhIKEH KOIIKU ¢ YEPHBIM KOTOM?

8. XKenckoe pacrenue ApEMBI, UMEIOIIEE y3KHUE JIUCThS, OMBUIAIOT MBUIBION MY>KCKOTO
pacTeHusl ¢ HOpMAJIBHBIMU JUCThAMU. B F1 )keHCKHe pacTeHnst UMEOT HOpMAJIbHbBIE
JIUCTBS, @ MYyXKCKHE — y3Kkue. Kakoe moJryduTcst MOTOMCTBO, €CJIM LIBETKU KEHCKUX
pacTeHuil F; ONbUIATh NBUIBLON MYKCKOTO PaCTEHUS, aHAJJOTHYHOT'O OTIIOBCKOMY?

9. V Kyp mojocaras OKpacka OINEpPEHHs OIpeaessieTcss JOMUHAHTHBIM reHoM B, a
yépHast — b. OT HeM3BEeCTHBIX KYPHIIBI M METyXa MOJyYeHBI UBIUIATA: 1/6 4€pHBIX
KypOueK C HOpMaJbHBIMH HOTaMH, 1/6 MOJOCAThIX METYHIKOB C HOPMaJIbHBIMU
Horamu, 1/3 mojocaThlX KOPOTKOHOTMX MeTymKoB. OmnpenenuTe (EHOTUIBI U
TE€HOTHUIIBI POJIUTEIICH.

10. My»xuMHa-1aIbTOHUK (LBETOBAs CIENOTA, IPU3HAK CIEIUIEH C MOJIOM) JKEHUJICS Ha
KEHIIMHE ¢ HOPMaJbHBIM 3PEHUEM, HO MMEBIIEH OTLA-IadbTOHUKA. MOXET U y
HUX POAMTCS J0Yb-NajdbTOHMK? KakoBa BEpOATHOCTh POXKACHHS IEPBBIX JIBYX
CBIHOBEW-aJIbTOHUKOB?

11. Oteny u ChIH — NAJBTOHUKHU, @ MaTh pa3jinyaeT I[BeTa HOpMaibHO. [IpaBuibHO 1
OyZeT cka3aTb, UTO B 3TOM CEMbE ChIH YHACJEIOBal CBOM HEIOCTAaTOK 3pPEHHS OT
orua?

12. Myxx4rHa ¢ HOPMAJIBbHON CBEPTHIBAEMOCTHIO KPOBH B3BOJIHOBAH M3BECTHEM O TOM,
YTO CEeCTpa €ro J>KEHbl pOoJWIa MajbyhKa-rTeMopuinka (MyX4WHa JTyMaeT o
3I0pOBbEe CBOMX Oynymmx pgereil). B kakoili mMepe Morjio Obl €ro YCIOKOUTH
COOOIIEHUE, YTO Cpeld POJCTBEHHUKOB €ro J>KEHbl MO MaTepUHCKOW JIMHUU

reMo( UKl HUKOT/Ia He Ha0Jro1anacey?
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13.

14.

15.

16.

17.

18.

19.

20.

Kakue netu moram Obl poauTbes OT Opaka MYXYHMHBI-TeMO(QWINKA C JKEHIIMHOM,
CTpajaromieil JaTbTOHU3MOM (2 B OCTAJIbHOM — MMEIOIIEH BIIOJHE OJIAaronoydHbIi
TE€HOTHI)?

Jloub adbTOHMKA BBIXOJUT 3aMY>K 3a CbIHA JPYroro JalbTOHUKA, IPUUYEM JKEHHUX U
HEBECTA pa3MyaroT BeTa HOpMaJibHO. Kakum OyzeT 3peHue y ux aereu?

Y MOJIOABIX UBIUIAT HET BHEIIHE 3aMETHBIX IOJIOBBIX INPU3HAKOB, a MEXIY TEM
HKOHOMUYECKH 11€71ecO00pa3HO YCTaHABIMBATH AJISl OYIyIUX METYIIKOB H KypOueK
pazIuyHble  pEeKUMBI  KOopmieHMs. Henp3s nm g BBIIBICHUS — Iona
BOCIIOJIb30BaThCSl TEM OOCTOATEIBCTBOM, YTO TE€H, ONPENEISIONMN UYEpHYIO U
psA0yI0 OKpacKy, HaX0AUTCs B X-XpOMOCOME, MPUYEM psidasi OKpacka JOMUHUPYET.
Paznuune Mmexny o0erMMM OKpacKaMHM CTAaHOBUTCS 3aMETHBIM Cpa3y K€ IOcCie
BBUIYIJIEHUS UBIUIAT. [[puMuTe BO BHUMaHHE, 4TO Y NTHI] F€TEPOraMeTHBIN Mo —
KEHCKUU.

ANbOMHU3M OIpeneNsieTcs] PEeLeCcCUBHBIM ayTOCOMHBIM T'€HOM, a reMo(uius —
PELECCUBHBIM I€HOM, CHEIUVIEHHBIM C MoJIoM. JKeHnrmHa-anb0uHOC, OTel KOTOpOi
ObLT reMO(PUIIMKOM, BBIXOJIUT 3aMy’K 33 HOPMaJbHOIO MY>KYMHY, OT€Ll KOTOPOTO
Obl1 anbOMHOCOM. KakoBa BEpOSTHOCTH POXKIECHHS B ATOM CEMbE MEPBBIX ABYX
CBIHOBEW HOPMAaJIbHBIMU?

Otenr U CblH B CeMbe — Kaperjasble reMO(pUIMKHA, a MaTh UMEET HOPMAaJIbHYIO
CBEPTHIBAEMOCTh KpPOBU M roiiyoornazas. MOXHO JM CKazaTh, 4YTO CbIH
yHAacJIeI0Bajl CBOM MPU3HAKU OT OTLA?

Ot maps! Myx apo3oduiasl morydeHo 210 moToMkoB, U3 HUX ToJibko 71 camer. Kak
3TO MOXHO OOBSICHUTH?

VY yenoBeka B Y-XpOMOCOME HAXOAUTCS T'€H, ONPEAECISIOIUN pa3BUTHE MTEPEIOHKN
MEXAY BTOPBIM M TPETbUM MaiblaMu Hor. Omnpenenute, Kakue OyayT MOETH U
BHYKU Y MY>KUUHBI C IEPENIOHKAMU MEKy MajbllaMd U KaKOBa UX BEPOSATHOCTH?

VY 4denoBeka ecTh HACJIEICTBEHHOE ajliepruyeckoe 3a00IeBaHne — reMOpparuyecKuit

AUaTe3, BBI3bIBACMBbIN PEUCCCMBHBIM I'CHOM. Annenu 3Toro resa HaxoaAaTCsa B Xwu
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21.

Y-xpomocomax. Ompenenure, KakuMu OyJIyT JE€TH M BHYKH, €CIIA POAMTENHU: Q)
MaTh U Bce €€ MPEeJIKU 30POBbI, OTEI] 00JIeH; 0) OTEI U BCE €ro MPEKH 3/I0POBBI, a
Math 00bHA?

[Ipu ckpemuBaHuKM KPaCHOTJIA3BIX MyX IPO30(IIIBI MEXTy COO0W B IMOTOMCTBE
Op0 mosydeHo 81 KpacHoriazas camMka W 79 KpacHOTJIa3blX W Oeroria3bix
camioB. Kakoro motoMcTBa cienyeT 0KHUJaTh OT CKPEIIMBAHMS CAMOK HMCXOJHBIX
MyXx ¢ OemormaseiM camiiomM? KpacHble TJla3a — JOMHUHAHTHBIN TpU3HAK, OeIbIe

rjasa — pCHeCCHBHBIfI ITPU3HAK, CHGHJ’IéHHBIﬁ C ITIOJIOM.

22.1lpn  CcKpemMBaHWM  KOIIKH, HWMEIOIIEH dYepemaxoByH0 OKpacKy IIepCTH

23.

24.

25.

26.

(TpEXUBETHBIE) C PBDKHUM KOTOM B HECKOJBKMX MOMETaX moiydeHo 18
yepenaxoBbiX U 14 pbikux Komek, 16 pekux U 17 u€pHbix koTOB. CKpelBaHue
YEepenaxoBOM KOIIKM ¢ YEPHBIM KOTOM aayio 10 yepenaxoBbIX U 13 ppDKUX KOIIEK,
11 peokux u 8 4€pHBIX KOTOB. OOBSICHUTE pE3yibTaT.

['mnomnasmus 3ManM HacleyeTcsl KaKk JOMHHAHTHBIM, CUEIUIEHHBIM C IIOJIOM
npu3Hak. B cembe, rie o0a poauTens crpagaiu 3TOM aHOMaIUEH, POJUIICS ChIH C
HOpMaJbHBIMU 3yOamu. Omnpenenautre BEpOSTHOCTh TOTO, YTO CJEAYIOIIME J1Ba
pebénka OyIyT C HOpMAJIbHBIMH 3yOaMHU.

['unepTpuxo3 omnpenensercss TEHOM, JeXaluMm B Y -xpomocoMme. KakoBsa
BEPOSATHOCTh POXKJEHUS peOEHKa C BOJIOCATHIMU YIIaMU B CEMbE, IJle OTel —
reMouIuK ¢ Tuneptpuxo3oM? PereccuBHBIM reH reMo@uink HaxoauTcs B X-
XPOMOCOME.

Kaperyaszas xeHIIMHA ¢ HOPMaJbHBIM 3PEHUEM BBIXOAMT 3aMyX 3a MY)KUHHY C
TaKUM K€ (PEHOTUNOM. Y HUX POAWICS TOdyOOrja3bli Maldb4MK C IBETOBOM
CJIIENOTON W Kaperiasas JeBOYKa C HOPMaJIbHBIM 3peHHEM. KakoBa BEpOSITHOCTB
POKJIEHUS TOIyO0O0Tr1a30ro MajJbyluKa C HOPMAJIbHBIM 3PEHUEM, €CIIU JAIbTOHU3M —
NPU3HAK, CUEIUIEHHBIN C MTOJIOM?

XenmmHua ¢ HOpMaJIbHBIM IIBETOM 3yOOB BBIILIA 3aMYX 32 MYXYHUHY C TEMHBIMU

3y0amu. Y HUX poawyiock 4 JE€BOYKM C TEMHBIMM 3y0aMU M 3 Majb4yuKa C
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HOPpMAJIbHBIM IIBETOM SY60B. OnpezleJmTe XAapaKTCP HACICAOBAHHA LBCTA SY6OB )41

TE€HOTHUIIBI POAUTENEH.

27. AraMMarioOyJIMHeMHs HacJeayeTcsl KaK pelleCCUBHBIN npu3Hak. OqHa u3 e€ dhopm

ONPENEISACTCS AYTOCOMHBIM T€HOM, Jpyras — JIeKaluM B X-XpOMOCOME.
Omnpenenure BEpOSTHOCTh POXKACHUS OOJBHBIX JIETCH B CEMbE, II€ M3BECTHO, YTO
MaTh FE€TEPO3UTOTHA IO OOOUM T'€HaM, a OTell 3J0POB U UMEET JIUIIb JOMUHAHTHbBIE

T'CHBI.

28. Y yenoBeka aTbTOHNU3M — PEIIECCUBHBIN, CIICTUIEHHBIN C IMOJIOM IIPU3HAK, a OJIMH U3

29.

BUJOB aHEMHM (TajacceMmusi) HacleAyeTcsi KaK ayTOCOMHBIA JIOMHUHAHTHBIH
npu3Hak. ['oMO3UToTH 1O TanacceMuu (OoJiblIasl TadacCceMus) OOBIYHO MOrUOAaroT.
XKenmmHa ¢ HopMaJIbHBIM 3pEHUEM, CTPaJaroIas Majloil TatacceMuei, B Opake co
3IOPOBBIM MYXXYMHOW, HO JalbTOHUKOM HMEET ChIHA-IaJbTOHUKA C JIETKOM
dopmoii Tanmaccemun. KakoBa BEpOSTHOCTb POXKIEHHUS CIEAYIOIIETO CblHA 0€3
AHOMAaJIMA?

['uneprpuxo3 nepenaércsa ¢ Y-XpoOMOCOMOM, a MOJUAAKTHINS (MHOTrONaioCTh) —
ayTOCOMHBIM JOMUHAHTHBIM MpHU3HAK. B cembe, re oTel MMeNl TUIepTpuxo3, a
MaTh — MOJUAAKTUIMIO, POAMIIACh HOpMaJibHas 104b. KakoBa BEpOSITHOCTH TOTO,

YTO CIAEAYIOIUNA peOEHOK OYAET C 00EMMHU aHOMATHSIMU?

30. V¥V ogHO# HOpMaNTbHOM CYIPYKECKOW Mapbl POJIUJICS ChIH-aTLOMHOC, CTpaJatonIuil

remMouiive, a B JaJIbHEHIIIEM TPHU JOYEpHU: OJHA aJTLOMHOC U JIBe 0€3 aHOMaJUH.

KakoBbI reHoTHIBI poauTeneii?

31. T'unepTpuxo3 ompeaeseTcss TEHOM, JISKAIUM B Y -XpOMOCOME, a oJiHa U3 (hopm

MXTHO032a SBJISIETCS PELECCUBHBIM, CLIETUIEHHBIM C IIOJIOM NMpHU3HAKOM. B cembe, rae
KEHILIMHA HOpPMajbHA, a MY)KYMHA C THUIIEPTPUXO30M, POIMICA MAJIBUYHUK C
NpU3HaKaMu uXTHO3a. OmnpenenuTe BEPOATHOCTh POKIAEHUS B ITOM CEMbBE NIETEU

0€e3 aHOMAaJIUH.
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32.

33.

34.

Y Hae3gHWKa MOPMOHHUEIUIBI CAMIIbl PAa3BUBAIOTCA MAPTEHOTCHETUYECKU U3 SIHII.
CkpeniuBane 4epHOTia30i CaMKU C KPACHOTJIa3bIM CaMIIOM B MEPBOM MOKOJICHUH
JIaJI0 YepHOTJIa3bIX Hae3JHUKOB. Kakue camilbl mosBsTes B F,?
JKeHmyHa-1anbTOHUK BBINIIA 3aMYyX 32 MYXKYMHY C BOJOCaTbIMH ymamu. Kakue
J€TH MOTYT POJIUTHCA Y HUX, €CJIM PELIECCUBHBIN T'€H JaJIbTOHNU3MA JOKAJIN30BaH B
X-XpoMOcOoMe, a I'eH BOJIOCAThIX yIIeH B — Y -XxpoMocoMme?

YEpHBIII TEMHOKOXXHM METyX C PpPO30BHUIHBIM T'PEOHEM CKpEHIEH C I0J0CATON
TEMHOKOXXEH KypHIleH, HMMEIOIIed IUCTOBUIAHBIA TpebdeHb. Cpenu UbIUIAT 12
MOJIOCAThIX TEMHOKOXHUX TeTyIIKa, 10 4EPHBIX TEMHOKOXHUX KypodeK U 4 4EpHbIe
Oenokokue Kypouku. Bce mplmuisita ¢ po30BUIHBIM IrpeOHeM. KakoBBI T€HOTHUIIBI

poautenen?

35. Y HEKOTOpBIX MOPOJ Kyp, TE€HBI, ONPEAEISAIONINE OETbIN IIBET U MOJI0CATYIO OKPACKY

36.

ONEPEHMUS, CLEIUICHBI C X-XpOMOCOMOM, MPHU 3TOM MOJIOCATOCTh JTOMUHUPYET HaJl
Oenoit okpackoi. ['ereporametHblii mon y Kyp — >keHckuil. Ha nrunedabpuke
OeJIbIX Kyp CKPECTUJIM € MOJOCATBIMU METYXaMHU U MOJYYHIH M0JIOCATOE ONIEPEHHE
KaK y METYIIKOB, TaK U Y Kyp. 3aTeM CKpPECTUJIN 0c00ei, MOIyYeHHBIX OT IEPBOrO
cKkpenuBaHud. beuto momydyeHo 594 mnonocateix netymka u 607 monocaTeix U
0enbix Kypouek. OrnpeaenuTe TeHOTUIIBI poauTeneit u motomcTBa B Fy u F.

['omo3uroTHasi camMmka apo30(HIibl ¢ KpaCHBIMH TJIa3aMH CKpelleHa ¢ Oesoriia3biM
caMIIOM (pelleCCUBHBIN MPU3HAK, CLEIUIEH ¢ 1mojioMm). KakoBa Oyner okpacka ria3 y
MOTOMCTBA OT BO3BPAaTHOI'O CKPEIIMBAHUS CAMKH MEPBOTO MOKOJEHUS C €€ OTLOM?

OT BO3BpaTHOTO CKPEIIMBAHUS camlla IIEPBOro MOKOJIEHUS C €ro MaTepbio?

37. JIBe mosocaTeie, IMEIOITHE TPEOCITKHA MTUITBI CKPEIICHBI M B TIOTOMCTBE JTaJId IBYX

38.

IBITUIST: TIOJIOCATOTO METYIIKA M HEMOJIOCATyI0 KypOUKy, HEe UMEIOITYI0 rpederka.
KakoBbl TeHOTHIIBI POAMTENEH W TOTOMCTBA, €CJIM M3BECTHO, 4YTO TeH B,
OMpENENSIOUUHN T0JI0CATOCTb, CLUEIJIEH C MOJIOM?

['eteposurotnas camka Jpo30iIbl C KpPAaCHBIMH TJla3aMH CKpelieHa C

KpacHOTJIa3bIM caMIOM (peueccuBHbIM mpu3Hak). KakoBbl (eHOTHUNBI OynyT y
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CaMIIOB U CaMOK B IEpBOM IOKoJIeHHH? KpacHble riaza — JOMUHAHTHBIA IPU3HAK,
Oenble I1a3a — peleCcCUBHBIN MPU3HAK, CHETUIEHHBIN C TTOJIOM.

39. V xaHapeek CUEIIEHHBIN ¢ 1ojoM reH B onpenenser 3en€Hyo oOKpacKy orepeHus, a
reH B — KOpu4HeByr0. Hannune X0xoJka 3aBUCUT OT ayTocomMHoro reHa C, a ero
OTCYTCTBHUE OT I'€Ha C. 3€JE€HOr0 XOXJaTOro caMia CKPEIIMBAIOT ¢ KOPUYHEBOU
caMkoi 06e3 xoxoiika. KakoBbl OyayT rnepBoe U BTOpOe MOKOJICHUS?

40. Y xaHapeek CLUEIUIEHHBIN ¢ 1oJIoM reH B onpezenser 3en€Hy0 OKpacKy ONnepeHus, a
r€H B — KOpUYHEBYI0. Hannmume xoxoika 3aBUCHT OT ayTocoMHOro reHa C, a ero
OoTCyTCTBHE — OT reHa ¢. O0a poautens 3enéHble W XoxJjaTele. B ux moromcrte
MOJIyYEeHBI: XOXJAaThld caMell M KOopu4yHeBasg 0e3 XoxoJjika caMka. OmnpenenuThb

T'CHOTHIIBI pOI[PITGJIGﬁ H IIOTOMCTBaA.

34TAHUE 4

AHAJIN3 POJOC/IOBHBIX

Knaccuueckuit meton I'. Menmens u T. Moprana He Bceria MOXKET OBITh
NPUMEHEH K AHAIN3Y HACIEIOBAaHUS TEX WIM HWHBIX [PU3HAKOB, HANPUMEp IMpHU
MQJIOYUCIICHHOM TIOTOMCTBE. B 3THX clly4asiX UCHOOJB3YIOT JPYrue€ METObI
FEHETUYECKOr0 aHalIu3a HalpuMep — TEHEAJIOTHYECKHUM, T.€. aHAIU3 HECKOJIBKHUX
MOKOJICHUM POJACTBEHHUKOB. DTOT METOJl IPUMEHSIIOT OOBIUYHO Y YEJIOBEKA, JOMAIITHUX
KABOTHBIX M HHOTJA pAacTeHui. B TreHeTMKe 4enoBeKa HCIOIB3YKOTCS U JIpyrue
METOJbI: OJU3HEIOBbIN, MMTOTCHETHUYCCKUN, OMOXHMHYCCKUN, MOMYJSIHOHHBIA U
oHTOreHeTHn4eCcKknil. C MOMOIIBI0 T€HEAJOTHYECKOr0 aHAJIN3a MOXHO OTBETUThH HA P
BOIPOCOB: KakoBa IMpUpOJa NpHU3HAKAa (HACJIEACTBEHHAs WJIM HET); YCTAaHOBUTH
XapakTep HacJeJOBaHUs TMpU3HAKa (JOMUHAHTHBIA WU PELIECCUBHBIM, ayTOCOMHBIM,
CHUETIEHHBIN C MTOJIOM, 3aBUCUMBIH OT Mojia | T.1.);

I'eneanornueckuii METOJ COCTOUT U3 ABYX 3TAIOB:

- coCTaBJsieTcs U rpadruecku n300paxkaeTcsi poJI0CIOBHAS;
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- POBEIUTCS TCHETUUCCKHUI aHATIU3 MTOJYyUYCHHBIX JaHHBIX.

Ha nepBom sTame paboThl OCYIIECTBIISIETCS COOP CBEJICHUI O CeMbe, HAUUHAS C
npoéanaa — WHAWBUA, IO OTHOIIEHHWIO K KOTOPOMY COCTaBIISETCS POJOCIOBHAS.
NunuBun MOXeT OBITh HOCHTENEM KakoTo-IuO0 TpW3Haka WM OOJbHBEIM. B
POJOCIOBHYIO BKJIIOUAIOTCSA BCE U3BECTHBIC POJICTBEHHUKHU KaK IO HUCXOJSIIECH JTMHUU
(meTu, BHYKH, MPAaBHYKH U T.J.), TAK W IO BOCXOMSIIECH (pOAUTEIH, AEIbI, TIpaacIbl,
0abymku, mpabadymku u T. 1.). Jletm ot omHmx pomutesneit (OpaThsi U CECTPHI)
Ha3bpIBalOTCS — cmOchbl. Kak mpaBuio, pojocioBHass coOupaercs IO OJHOMY WM
HECKOJIbKUM Mpu3HakaM. Uem O0JIblle MOKOJICHUH IT0Ka3aHO B POJAOCIOBHOM, TEM BBIIIIC
IIAHCHI HA TIOJTYYEHUE JOCTOBEPHBIX CBEJACHUNU. DTOT METOJI UCIIOJIB3YETCA sl padOThI
MEJIUKO-TCHETHYECKUX KOHCYJIbTAIlUM TPHU H3YYEHHHM HACJICIOBAaHHUS KaKOTO-JH00
MpU3HaKa (Hampumep, reHeTUUYECKOTO 3a00JIeBaHusl, UHBIX TEHETUYECKUX aHOMAJIM) B
psAIy TOKOJICHWH, €Cld W3BECTeH HOCUTENh mpu3Haka. s cOopa reHeTHuuecKoit
nH(pOpMAITUHU MMPOBOAT ONPOCHI, aHKETHPOBAHUE, MEIUIIMHCKHE 00CIICIOBaHUS YJICHOB
pona (BKJIIOYasi BCEX M3BECTHBIX pOACTBEHHUKOB). KpaTko 3amuchiBaloT Bce
HEO0OXOIMMBIC JTAaHHBIC O KaKJIOM 4JIeHe Poja, C 00s3aTeIbHBIM YKa3aHUEM €ro pOACTBa
M0 OTHOUIEHUIO K MPOOaHy, YKa3bIBAIOT (PaMUIIMIO, UMSI, OTYECTBO, AAThl POKICHUS U
cMepTd (yKa3bIBalOT TMPUYUHBI), HAIMOHAIBHOCTh, MECTO KHUTEIbCTBA CEMbU U
POJCTBEHHHKOB, NpPO(ecCHio, HalWyue XPOHHUYSCKUX 3a00J€BaHUN M HEKOTOPBIC
JpyTUe CBEICHUSI.

[TonydyeHHBbIE CBEAEHUS  MCIOJNB3YIOT JJIS  COCTaBJICHUS  TrpaduuecKoro

MU300paKeHHsI POJOCIOBHOM, TIPH 3TOM UCIIOJIB3YIOT CUCTEMY YCIOBHBIX 0003HAYEHUH:

O — )KeHIIMHA;
L] — My>X4unHa;
® B - o0yagarenyu MpU3HAKOB (WK OOJILHBIC);
OT0 - 6pax;

 /
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O, O — mpobawnz;

|
[ [
o O 0 O
1 2 3 4 — neTH, poKIEHHBIC OT OAHOTO Opaka (LU(PhI YKa3bIBAIOT

MOPAJIOK POKICHUS JIETEH;

Oio — OJHOANLIEBBIE OJIU3HELBL;

O O — nBysIiIeBbIC OJU3HEIIBL;

® [ - rerepo3urorHeie HOCUTEINH;

l, I| — MEPTBOPOKICHHBIE;

58,8, 0.&2.2% _ uocurem pa3HBIX AaHOMAJIMA M HMX COBMECTHOE
PUCYTCTBUE;

OF0 — 6IM3KOPOACTBEHHBIIT OpaK;

)Q,)ZK— YMEPJIU MOCIIE POKICHUSA;

@) l%, — OpaK My»X4HHBI C ABYMS KEHIIMHAMM,
I:l'ILV_ — OpaK JKEHILIUHBI C IBYyMSI MY>KUHMHAMH;

O(0O) — BHeOpavHbIE 1ETH;

o0111ee KOJIMUECTBO JIeTel (UeThIpe) 0e3 yKazaHus 1moJia WM MO0JI HeU3BECTEH.
aXJI0€ TIOKOJICHHE B POJIOCIOBHOM pacrojaraercs B OAHY CTPOYKY
(o0o3HayaeTCs cieBa pUMCKUMU ITUdpaMu)
I — mepBoe mnokosieHue (0aOyiiku, MpabalyIIKW, IEAYIIKUA, MPATCTYyIIKA —
POJIOHAYAIIbHUKH);

I — BTOpOE MOKOJIEHHUE;
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IIT — TpeTbe OKOIEHHE;

IV — geTBEpTOE MOKOJICHHUE;

V — nsT0€ MOKOJICHUE U T. 1.

Ecim B cembe wuMeEETCs HECKOJNBKO HACJIEACTBEHHBIX INPHU3HAKOB WM
HEJOCTaTKOB, B POJOCIOBHBIC BBOJATCS JOIMOJHUTENbHbIE 0003HAaYCHHUsS (HAIpUMeEp,
IPOTUBOMOJIOKHO HAIPABIICHHBIE IITPUXOBKHU, PA3HbIA LBET Kpyra WM KBaJapara,
0003HAYAIOIIEr0 HOCHUTENS MPU3HAKOB W T.A.). llpu BBEAEHUM JOMOIHUTEIBHBIX
0003HauYeHUN HEOOXOAUMO JIeNaTh CHOCKH C U YKa3aHUEM YCIIOBHOTO 0003HAUYEHHUS.

[Ipu aHanmu3e poAOCIOBHOM (peUIEHMM 3aJayd) HEOOXOJWMO BBISICHUTH THUII
HaCJIEeJ0BaHMs NpH3HaKa, 0003HAYEHHOTO TEMHBIM IBETOM JMOO MITpUXOBKOW. Ecium
IIPU3HAK C OJIMHAKOBOW YaCTOTOW BCTPEYAECTCS y MYXYMH M Yy JKCHIIUH — YWICHOB
JAHHOM POJOCIIOBHOM, 3TO CBUJIETEILCTBYET 00 ayTOCOMHOM THUIE HacinenoBaHus. [1pu
X — CHEIUIEHHOM pELECCMBHOM HACIEAOBAHWHM NPU3HAK IPOSBIIETCS Y JKCHILIHUH
ropaszio pexe, 4eM y MY>KUUH. Y MYXXYUH OH IIPOSABIISIETCS yepe3 nokosnenue. llpn Y —
CLEIIEHHOM HACIJIEIOBAHUM MPU3HAK MPOSBIAETCS U3 MOKOJEHUE B IMOKOJIEHUE TOJIBKO
0 MYXCKOM JIMHHM, 3TO TaK Ha3blBaeMoe Y-CHeIUIEHHOe (roJIaHapuYecKoe)
HacjaenoBanue. HacinenoBaHne 4YacTMYHO CHEIUIEHHOTO C IIOJIOM  PELECCHUBHOTO
MPU3HAKa MPOUCXOAMT CIEAYIOIUM 00pa3oM. AJUIeNId reéHa MOTYT ObITh PACTIOJIO0KEHbI
B X- u Y-xpomMocoMax. B oTimuyme OT ayTOCOMHO-PELECCHBHOIO HACIEAOBAHUS
IIPU3HAK, KaK MPAaBUIO, B POJOCIOBHOM MIPOSIBISAETCS Yy MOTOMKOB OJHOTO TOJIA, a
MMEHHO TOT'0, KOTOPBII HEC ATOT NPU3HAK.

Cunranoch, 4To Y-XpOMOCOMa COJEPKUT TOJBKO T'€HETHYECKHM HEAKTHBHBIC
ydyacTku. OHAKO, KaK YCTAHOBJICHO B MOCIIEHEE BPEMS, B HEW JIOKAITM30BAHO OKOJI0 20
I€HOB, B TOM YHCJIE T€HOB, OTBEYAKOLIUX 3a PA3BUTHE CEMEHHUKOB, KOHTPOIUPYIOLINX
MHTEHCUBHOCTb POCTA, ONPEAEISIONINX OBOJIOCHEHHE YIIHOM PpPaKOBUHBI, CPEIHHUX
¢dananr kuctu u Ap. llpu3Hak, TeHbl KOTOPOTO JIOKAJU30BaHbI B Y -XpOMOCOME,

Hepez[aéTc;I OT OTHAa TOJIbKO MaJIbYHUKaM.
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OcCHOBHBIE TPU3HAKK X-CUEIUIEHHOTO JIOMHUHAHTHOTO THUIIA HACIIEIOBAHUS
CIEeAyIOIIHeE:
- 00JIe3Hb BCTpEYAeTCs] Y MY)KUYMH U KEHIIWH, HO y >KCHIIHMH MPUMEPHO B JiBa pasa
qarnie, 4eM y My4HuH;
- OONMBPHOW MY)KUMHA mepenaéT MyTaHTHBIM ajuieb BCEM JodYepsM W HEe mepenacT
CBIHOBBSM, TaK KaK MOCJIEAHUE MOITYUYaIOT OT OTUA Y -XPOMOCOMY;
- OOJIbHBIC KESHIITUHBI TIEPEIAI0T MyTaHTHBINA aiienb 50 % CBOWX JeTeil He3aBUCUMO OT
1oJa;
- )KEHIIIUHBI B clTydae 00JIE3HU CTPaJal0T MeHee (OHM IeTePO3UTOTHBI), YEM MY>KUUHBI.
Ecnu npusHak oJlHOTO U3 poAuTENei MposiBIsieTcsl y OOJBIIMHCTBA TOTOMKOB B
Py TOKOJIEHUM, 3TO CBUAETEIBCTBYET O €T0 JOMUHAHTHOCTU. B citydae ecnu npusHak
MIPOSIBIIACTCS Y TIOTOMKOB, a Y pPOJUTENEH OTCYTCTBYET, OH SIBJISIETCS PEIIECCUBHBIM, TaK

KaK B IIPOTHUBHOM CJIy4dac Yy PeHECCCUBHBIX poauTeieil MosiBUJI0OCH Obl JJOMUHAHTHOE

MOTOMCTBO, Yero ObITh HE MOJKeET.

BrisicHUB TUIT HacjedoBaHUs IMPU3HAKA, HEOOXOIUMO YKa3aThb TM€HOTHUIIBI BCEX
YJIEHOB POJOCJIOBHOW C PELECCUBHBIMU IpU3HAKOM. B cimyyae X — CHEIIEHHOIO
HACJICIOBAHUS Cpa3y MOXKHO PAcCTaBUTh T'€HOTHUIIBI BCEX MYKXYUH B POJIOCIOBHOM B
COOTBETCTBHHM C UX (eHOTUTIOM. B nanbHeiemM npu BIICHEHUN T€HOTUIIOB OCTAJIBHBIX
YJIEHOB POJOCIOBHOM HYXHO PYKOBOJACTBOBATbCS TEM, UYTO NPU AyTOCOMHOM
HACJIEJIOBAHUH PELIECCUBHOE MOTOMCTBO MOJYYaET CBOU PELIECCUBHBIE aJIEAN OT 000UX
pOaUTENIeH, a PELECCUBHBIE POAUTEIN NEPENAI0 CBOM PELECCHUBHBIC aAJUIEIU BCEMY

MMOTOMCTBY.

KoHTpoJibHbIE 321241 HA aHAJHM3 POJIOCTOBHOI

1. [IpoBeauTe aHaINU3 POIOCIOBHOM, MPUBEAEHHON HA PUCYHKE.
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Pooocnosnas k 3aoaue 1.

2. IIpoBenuTe aHaIN3 POAOCIOBHOM, MPUBEAEHHON HA PUCYHKE.
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Pooocnosnas k 3aoaue 2.

3. IlpoBenuTte aHanu3 poJAOCIOBHOM, TPUBEIEHHON HA PUCYHKE.

|
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5 6 7 8 9|_ 10
-
11 o m OO
4 5 6 7 8 9

A

Pooocnosnas k 3a0aue 3.

4. TlpoBeauTe aHaIU3 POAOCIOBHOM, MPUBEIEHHON HA PUCYHKE

il I

0
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Pooocrosnas xk 3a0aue 4.

5. IIpoBenuTte aHaIM3 POIOCIOBHOM, IPUBEIEHHON HA PUCYHKE.
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Pooocrosnas x 3a0aue 5.

6. IIpoBenuTte aHanu3 poOCIOBHOM, TPUBEIEHHONW HA PUCYHKE.
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Pooocnosnas k 3a0aue 6.

7. IlpoBeaure aHAIU3 pOJIOCIOBHOM, TPUBEIEHHON HA PUCYHKE.

| O——=
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Il e—rm o—Od e O—i &—r o
1 |2 3 1« 5 61 7 8] 9 10
I & & 4 & 534 5 o
12 3 4‘ 5 6 7 8 9 |10
1V O o [
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Pooocnosnas x 3a0aue 7.

8. [Ipobany cTpamaer HOUHOM cienoToil. J[Ba ero 6para Takxke 00abHBL. [lo MuHUM OTIIA
npobaHja CTpajgaroluX HOYHOU cienoToi He Obu10. MaTh nmpobanga 6onbHa. J[Be
cecTpel M JBa Opara mMaTepu npoOaHma U UX JAETH 370poBbl. [lo mMaTepuHCcKoit
JMHUU W3BECTHO: O0alyIika 0oJibHA, JIEAyIKa 30pOB; cecTpa 6adyiiku OoibHA, a
Opat 370pOB; Mpajeayllika U €ro cectpa U Opar OOJBHBI, Tpamnpajeaylika, €ro
Opar, noub W JABa cblHa Opara OonbHbl. JKeHa mnpoOanma, €€ poaUTENH U
POJICTBEHHUKHU 310pOBbl. Omnpenennure BEpOsITHOCTh POXKICHUS OOJBHBIX JETEH B
ceMbe npobanja. [locTpoiiTe pogoCIOBHYIO.

9. IIpoGana — 3m0poBast KCHIIMHA, UMEET ABYX 3J0POBBIX OpaTheB, U JIBYX OpaTheB,
OONBHBIX aJbKANTOHYpUEH (BbIACICHHE C MOYOW TOMOTCHU3WPOBAHHOM KHUCIIOTHI).
Martpb npobanaa 370poBa M UMEET JBYX 3/I0POBBIX OpaTtheB. Otel mpobanaa 0osieH
AJbKAIITOHYPUEU M NPUXOIUTCS IABOIOPOJHBIM JSJEH CBOEU JKEHBI. Y HEro €CTh
310pOBbIe Opat U cectpa. babyiika mo auHUM OTIA ObLIa OOJIBHOW M COCTOsJIA B
Opake co CBOMM 370pOBBIM JIBOIOPOJHBIM OpatoM. balyiika u aeayiika npodbaHaa
M0 JIMHUM MaTepH 3/I0POBBI, OTEIl M MaTh JieJla TAKKe 370POBBI, TIPU ITOM MAaTh

NEAYIIKA TPUXOJIUTCS POJHOM CEeCTpod AemylIKu MpodaHia CO CTOPOHBI OTIIA.
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Onpenenutbs BEPOATHOCTh POXKJCHUS OOJBHBIX abKAaNTOHYpUEH JIeTed B CEeMbe
npoOaHja MpH YCIOBUHU, €CIM OHA BBIMJET 3aMyK 3a 3J0pPOBOIO MYXYHMHY, MaTh
KOTOPOTO CTpajajia aibkantonypueit. [loctpoiite ponocioBHyIO.

10. IlpoGanx — HOpMasibHAsl JKCHINWHA, WMEET IISITh CECTEP, JBE M3 KOTOPBIX
OJIHOSIMLIEBbIE OJIM3HEIBl, JABE — pa3HosWLEBble. Bce CECTpbl MMENM MO IIECTh
najblleB Ha pykax. Marte mnpobaHiga HOpMaidbHa, OTEll — IIECTUIAJIBIN
(momupaktunusi). Co CTOpOHBI MaTEpH BCE MPEAKU HOpMaJIbHBL. Y OTIA JIBa OpaTa u
YeThIpe CECTpbl — Bce MsATUmaibie. baOyiika mo AuHUM OTua mectunaias. Y Heé
ObLTM JIBE NIECTUMANIbIE CECTphl U OAHa mnsaTunaias. OnpeneauTe BEpPOSTHOCTDH
POXKJIEHUS B CEMbE MPOOAaH/A MIECTUIABIX JETEH MPHU YCIOBUU, €CIU OHA BBIMIET
3aMyX 32 HOPMaJIBHOIO MyX4HHY. [TocTpoiiTe poaocioBHytO.

11. TIpoGann ctpanaer A€rkoil Gpopmoil cepnoBUAHOKIETOUHONM aHemuu. Ero cympyra
3nopoBa. OHa uUMeeT N104b TaKkxke ¢ JErko (opmoil aHemuu. MaTth u 6aOynika
npobaHja CTpaxaiud ATOW ke (OopMON aHEMHHU, OCTalbHbIe — CHOCHI (OpaThsi U
cécTphl) MaTepu U €€ OTell 3J0POBBI. Y >KEHbl MpoOaHAa €CTh cecTpa, OoJbHas
n€rkoil opMol aHeMuu, BTOpas cecTpa ymepsia OT aHeMUU. MaTh M OTell >KEeHbI
npobanaa cTpaganu anemueil. Kpome Toro, u3BeCTHO, 4TO y OTIIA OBLIO ABa OpaTta u
cecTpa ¢ JErkoil GopMoil aHEMHUHU U YTO B CEMBE CECTPHI OTLIA IBOE AETEH yMEPIH OT
anemuu. OrmpenenuTe BEPOSTHOCTh JETEH C TKENOM ¢GopMON aHEeMHUU B CEMbE
Jouepu MpoOaHaa, €civ OHA BBIMAET 3aMyX 3a TaKOro MY)XYHMHY, Kak €€ OTell.
[TocTpoiite poIOCIOBHYIO.

12. TIpoGann 310poB, oTel mpobdanaa 00ICH AMUASPMOIN30M OYIIIE3HBIM (00pa3oBaHue
My3bIpeil npu TpaBMax). Matb 1 ero poACTBEHHUKH 370pOBHI. [[Be cecTprl mpobaHaa
3I0pOBBI, OJUH OpaT 6oJsieH. Tpu msii coO CTOPOHBI OTIA U MX JCTH 3I0POBBI, a TPH
IId U OJHA TETSA — OOJBHBI. Y OJHOTO OOJIBHOTO JSM OT IMEpPBOro Opaka €cCTh
OOJILHOU CBIH U 3/0pOoBas J0Yb, @ OT BTOpPOro Opaka — OOJIbHbIE ChIH U J104b. Y
BTOPOT0 OOJILHOTO SAU €CTh JBE 30POBbIE J0YEpHU M OOJBHOU ChIH. Y TPETHETO

OO0JILHOTO NI — JBa OOJIbHBIX ChIHA W JIB€ OOJbHBIE Aouepu. balyiika mo oTiy
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OoJIbHa, a JeaylIka 3J0pOB, 370pPOBBI OBLIM JBE CECTphl M JiBa Opara OaOyIIKH.
Onpenenure BEPOATHOCTh POXKICHUS OOJBHBIX NETeH B CeMbe IpoOaHaa MpU
yCJIOBUH, 4YTO OH BCTYNIUT B Opak co 3710poBoil xkeHuHou. IloctpoiiTe
POJIOCIIOBHYIO.

13. IIpobGanng — OonpHAs MO3KEUYKOBOW aTakchen (pacCTPOMCTBO COTJIACOBAHHOCTHU
MBIIII TIPU TPOU3BOJIBHBIX JBIKEHUSAX) xkeHimHa. EE cynpyr 3mopoB. ¥V Hux 6
ceiHOBe M 3 mouepu. OOuH CBHIH U OJHA JI0Yh OOJBHBI, OCTAIBHBIE — 370POBBI.
[IpoGann mMeeT 3A0pOBYIO cecTpy U TpEX OOJBHBIX OpaTheB. 310poBasi CeCTpa
3aMy>eM 3a 3JJ0POBBIM MYXYMHOW M MMEET 3/I0pPOBYIO J04Yb. Tpu OOJIbHBIX Oparta
npobOaHa *KEeHaThl Ha 3I0POBBIX KEHIIMHAX. B ceMbe nepBoro 6para Tpu 370pOBBIX
ChIHA W OJTHA 3/7I0POBasi J104b, B CEMbE BTOPOTO OpaTa ChIH M 0OJIbHAS J04Yb, B CEMbE
TPEThEro — JBa ChlHAa W TpHU Aouepu 3A0poBbl. Oten mpobanga OojieH, a MaTh
3nopoBa. KakoBa BepoOSTHOCTh MOABICHUS OOJNBHBIX JAETe y OOJIBHON nodepu
npobaHia, €clii OHA 3aMY>KeM 3a 37J0pOBbIM MYKuuHOM? [locTpoiiTe ponoCIOBHYIO.

14. TIpoGann ctpanaer AedeKTOM HOITEHM M KOJICHHOM YallleyKd, a ero Opar 310pOB.
OTOT cuHApPOM ObLT y OTLa MpobaH/a, a MaTh ObLIa 310poBa. [deayiika npodbanaa mno
JUHUM OTLA C CHUHIpOMOM, a 0Oalymika 3gopoBa. Otel mpoOaHga UMEET TPEX
OpaTheB M YETHIPEX cecTEP, U3 HUX JIBa OpaTa U JIBE CECTPhI C CUHAPOMOM. boibHOI
TS TI0 JIMHUUM OTIIA JKeHAT Ha 3JI0POBOM JKEHIIMHE M UMEET JIBYX J0uepeil U ChIHA.
Bce onm 370poBbl. Omnpenenute BEpPOSITHOCTh TMOSIBICHUS JETEd C CUHIPOMOM B
ceMbe TpoOaHaa, €clii ero cympyra He OyaeT cTpaaaTh NePEeKTOM M KOJCHHOH
yameyku. [ToctpoiiTe po10CI0BHYIO.

15. Tlpoananu3upyiite xapakTep HacAeJOBaHUSI CEMEHHOM SMUIIECTICUU B POJIOCIOBHOM.
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16.

Onpenenute

Pooocnosnas k 3a0aue 15.

XapakTep HacIeJIOBaHHUS

aHaapOyHeMun (CHIIBHO

CHMKCHA

KOHIEHTpAIUs aTbOyMHHOB — O€JIKOB — IPOTEHOUIOB) MO POIOCIOBHOM.
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Poc)oczzoeﬂa}z K 3a0aqe 16.

17. Ilpoananu3upyite XapakTep HACIEIOBAHUS CEMEMHON SMUIETICUU B POJOCIOBHOM.
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Pooocnosnas k 3aoaue 17.

18. Ilpoananu3upyiiTe, Kak HACIEMYETCS MPU3HAK «U30THYTHIN MU3HHEI] Y YEIOBEKa C

POIOCIOBHOM, MPUBEAEHHON HA PUCYHKE.
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Pooocnosnas k 3a0aue 18.
19. Omnpenenure XxapakTep HACIECOOBAaHUS W3BUTOM LIEPCTH y AWPOIIMPCKUX KOPOB
(«xkapakyJabCKUX) MO POJOCIOBHOM, €CIM XapakTep BOJOCSHOTO IIOKPOBa Yy

poaoHa4YaJIbHUKOB HCU3BCCTCH.
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Pooocnosnas k 3aoaue 19.

20. Ompenenure xapakTep HacleIOBaHHS OE3BOJIOCOCTH TeJla y TePHCEHCKHX KOpPOB,

MIPUBENEHHBIN B POJOCIOBHOM.
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Pooocnosnas k 3aoaue 20.

21. TlpoaHanu3upyiiTe pOAOCIOBHYIO JBYX CTPaJaloNIMX MO3’KEYKOBOM aTakcuen

IICHAT, POAUBIINXCS B OJJHOM IMOMETE OT HOPMaJIbHBIX pOI[I/ITeJIeﬁ.
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4 5 6
Pooocnosnas k 3a0aue 21.

22. Kak HaACJICAYCTCA Yy UYCIOBCKA IIPU3HAK «IMOYKA Ha MIICKE» HpCI[CTaBJIeHHHﬁ B

pomocioBHON? KakoBbl ObLTH poTOHAYATBHUKN?
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ITO()OCﬂO@Ha;Z K 3a0aue 22.

23. Onpenenure XxapakTep HACIEIOBAHUS NTPU3HAKA «MAJICHBKHUE I71a3a» B POJOCIOBHOM

YJCJIOBCKA.
I OTD
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Pooocnosnas k 3a0aue 23.

24. IlpoBenuTte aHaIU3 POIOCTOBHOM YEIOBEKA, MPUBEAEHHON HA PUCYHKE.
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Pooocnosnas k 3a0aue 24.

25. IlpobGann nMeeT Oemblif JIOKOH B BoJIocaxX, Opat mpobaHma O0e3 mokoHa. [1o muauM
OTIIa aHOMaJIMK He oTMeueHo. Marth npobana ¢ 6enpiM JJokoHOM. OHa UMeeT TPEX
cectép. JIBe cecTphl ¢ JOKOHOM, OJIHA 0€3 JIOKOHA. Y OJHOM u3 TETOK MpobdaHaa co
CTOPOHBI MAaTE€pPHU ChIH C JIOKOHOM U J04Yb 0€3 JIOKOHA, Y BTOPOM — ChIH U JI0Ub 0e3
nokoHa. Tperbs TETKa mMpoOaHIAa CO CTOPOHBI MaTepw O€3 JOKOHAa WMEET IBYX
CBIHOBEHW W OJIHY N104b Oe3 jokoHa. Jlea mpobOaHma 1o JUHUM MaTepu U JIBOC €TO
OpatbeB uMenu Oenble JIOKOHBI, a emé aBoe Obutm 0e3 JokoHOB. Ilpaagen u
npanpajne] TakkKe HMENd OCNbId JIOKOH Hamo jooM. OmnpeneauTs BEPOSTHOCTH
POXKICHUS JeTel ¢ OebIM JIOKOHOM HaJlo JOOM B ciydae, €ciid MpoOaH] BCTYIUT B

Opak co cBOEH JTBOIOPOTHOM CECTPOM, HMEIOIIECH 3TOT JOKOH.
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27. JlBe mectunanbie cectpbl MaprapeT ¥ MepHu BBIIUIM 3aMyX 32 HOPMAaJbHBIX
MyxxunH. B cembe Maprapet 65110 marepo neteit: Jxeiimc, Cycanna u 3By Obu1H
niecTUnayibiMu, Jiia u Pudapa — narunansivu. B cembe Mapu Oblia e JMHCTBEHHAS
noub JIkeliH ¢ HOpMallbHBIM cTpoeHueM pyku. OT mepBoro Opaka Jlxeiimca c
HOPMAaJIbHOW JKEHIMWHON poamiack Imectunanas godb Capa, oT BTOporo Opaka
TaK)K€ C HOPMaJIbHOM KEHIIMHON Y HETO OBLJIO IIECTh JACTEH: 0/IHA 104b U JIBA ChIHA
HOpMaJbHO NSATHMANbIC, ABE JOUYEPH U OJWH CBhIH — IIECTHIAJble. DJUia BHINLIA
3aMyX 32 HOPMAJIbHOTO MY>KUMHY. Y HHMX OBUIO JBa ChIHA M YETHIPE JI0UYEpU — BCE
nsTumnagbie. J[PBUIT JKEHWICS Ha HOPMaJIbHOW >KEHIWHE. EMUHCTBEHHBIN HUX CHIH
Yapip3 OKazayics MECTUNAIBIM. PUyapa KEHWIICS Ha CBOEH JBOIOPOJHOU CecTpe
JIxeiiH. JIBe ux qodepu U TpU ChIHA ObUIM TSATUIATBIMH. ONpeaenuTe BeposiTHOCTD
POXKICHHUSI IIECTUIABIX AETEH B CIIydasX:

a) Opaka HoOpMaIbHOU Aouepu JkeliMca ¢ oJHUM U3 ChIHOBEW Puuapya;

0) O6paka Capsl ¢ celHOM J[9BH A,

B) Opaka HopMmanbHOW poyepu JkeliMca C HOpPMajdbHBIM MY>KUMHOM  (HE
POJCTBEHHUKOM);

r) Opaka mecTunanoro cbiHa J>eliMca ¢ HOpMalbHON 10YEPbIO DIUIbI;

n) Opaka mectunagoil gouepu JIxkeiimMmca ¢ HOpPMaJdbHBIM MYXKUYMHOW (HE
POJCTBEHHHUKOM );

e) Opaka Yapnbza ¢ nouepwto J[xeitdH u Puyapna.

28. [Ipobanyg — 3mopoBast keHiuHa. E€ cecTpa Takxke 370poBa, a Ba OpaTta cTpajaror
TanbTOHU3MOM. Matb u oter; mpobanaa 370poBkl. UeThIpe cecTpbl MaTepH MpodaHa
3JIOPOBBI, UX MYXbS TaKkke 3A0pOBbl. O JABOIOPOJHBIX cHOCaX CO CTOPOHBI MaTepu
nmpoOaHa WM3BECTHO: B OJIHOM ceMbe OJMH OOJIbHOW OpaT, JABE cecTphl M Opar
3JIOPOBBI; B IBYX JIPYTHX CEMbSX IO OJHOMY OOJIBHOMY OpaTy M 1O OJHOM 370pOBOM
cecTpe; B 4UETBEPTOM ceMbe — OJHA 3J0poBas cecTpa. balymika mnpobaHaa co
CTOPOHBI MaTepHu 370poBa, nea 0oapHON. Co CTOpOHBI OTIa IpobOaHma OOJBHBIX

JAaJIBbTOHHU3MOM HE OTMCYCHO.
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29. [IpoGanyg u nmITh ero OpaTheB 370pOBBI. MaTh U oTell mpoOaHa riayxoHeMble. [[Ba
Isa1 UM TETKAa CO CTOPOHBI OTLA TOXe TiyXxoHemble. baOka u nmexg mo marepu
3nopoBbl. babka u neq mo oty riryxoHemble. baOka 1o OTIly UMEeT TITyXOHEMOTO
Opata W IBYX TUIyXOHEeMbIX cecTép. /lem mo oTmy mMeer nByx OpaTheB, OJUH W3
KOTOpPBIX 3J0pOB, JPYrod TIyXOHEMOH, M TIATh CECTEpP, JBE M3 KOTOPBIX
rIlyXxoHeMble. MaTh M OTel AEAYyIIKA CO CTOPOHBI OTILa 3/I0pPOBBI, MaTh U OTEIl
0a0yIIKK CO CTOPOHBI OTIIA TITYXOHEMBIC.

30. IIpoGang uMeeT HOpMaJIbHBIE TIO OKpacKe 3yObl. Y €ro cecTpbl 3yObl KOPUYHEBBIE.
VY marepu 3yObl KOpUYHEBBIE, Y OTL[a — HOpMaJIbHOU okpacku. CeMb cecTép Marepu
npo0OaHJa ¢ KOPUYHEBBIMU 3y0aMH, a YeTbIpe Opara — ¢ HOPMaJbHBIMU 3yOamH.
Opna TéTka mpobaHia 3aMyXKeM 3a MYKUYMHOW C HOpMaJbHOM OKpackoil 3yOoB. Y
HUX TPOE€ JETEW: 10Yb M ChIH C KOPUYHEBBIMH 3y0aMu H 104Yb C HOpMaJIbHBIMU. J[Ba
01 poOaHIa MO JIMHUM MATEPH KEHAThl HA KEHIIMHAX 0€3 aHOMAaJIMHU B OKPAacKe
3yOOB. Y 0IHOTO M3 HHX J[Ba ChIHA U JI0Yb, y APYTOro — JABE AOYEpHU U ChIH. Bce oHn
C HOpMaJIbHbIMU 3yOamu. KopuuHeBbie 3yObl uMen el npoOaHia no JMHUA MaTepu,
a 0alka Mo JIMHMM MaTepu MUMella HOpMalibHbIe 3yObl. JIBa Opara jgena 1o JIMHUU
MaTepu ¢ HOpMaJibHOM OKpackoil 3yooB. [Ipababyiika (MaThk Aea 1o JIMHUU MaTepH)
U nparnpabalyika (MaTh 3TOM NpadadyIIK1) UMEIU KOPUYHEBBIE 3yObl, a UX MYXbs
OBLTM C HOpPMaJbHOM OKpackod 3yOoB. Ompenenute, Kakue IETH MOTYT OBITh Yy
npobaHaa, €clii OH BCTYNUT B Opak C JKEHIIMHOM, TeTepO3UrOTHOM MO ATOMY

pU3HAKY.

Hocmpoenue pooocnoenoit cembu

1. ITocTpoiiTe poAOCIOBHYIO CBOEH CEMBH.

2. Omnpenenute, Kakue W3 MpU3HAKOB B Barelt ceMbe HacineayroTcss U KakoB

XapakTep HacneaoBaHus npu3HakoB. [I[pobanmiom cuntarh ceods.
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3. PaccmoTtpeTh HacnenoBaHue MpU3HAKa HE MEHEE YeM B YETHIPEX MOKOJCHUSX.
OnpenenuTh, Kakue MPU3HAKU MPUCYTCTBYIOT B Balllell ceMbE. IDTO MOXKHO
cAenaTtb € TOMOUIBI0 TaONMIlbl MpUBENEHHOW Ha crpanule 141 ydeOHMKa
MamonToBa C.I'., 3axapoa B.b. «O6mas 6uonorus». Ecnu B Bamelr cembe
HET HU OJIHOTO W3 MPUBOAMMBIX B TaOJHIC MPU3HAKOB, BHIOOpP MPHU3HAKOB
JieNaeT  IpernojiaBartesib MO y)Ke€  HMeEomieiicss  cocraBiieHHON — Bamu
POIOCIOBHOM.

4. BpiOop TmpU3HAKOB JellaeéM [0 CIEAYIONIeMYy MPUHIUITY: KOJIUYECTBO
PU3HAKOB JIBa, MPUYEM OAWH U3 CEMbHM OTIA, IPYrol — M3 CEMbH MaTepHu.
Hocurens npusHaka — oJMH M3 MPEIKOB Marepu U oTua (Oalyiika Wiu

JeTyIIKa WK 00a cynpyra).

34IAHHE 7
IIOCTPOEHHE BAPHAI[HOHHOT O PAJIA
H BAPHAITHOHHOH KPHBOH

Hear padorbl: O3HAKOMUTCA C 3aKOHOMEPHOCTAMH MOAU(PUKALIMOHHON
M3MEHYMBOCTH, METOJMKON TMOCTPOEHUS BapHAlMOHHOTO pslla W BapUaAllMOHHOU
KPHBO.

Marepuajbl 1 000pyA0BaHMeE: JIUCThSl JEPEBHEB, 371aKOBbIE TPaBbl, KOJOCHS
MIIEHUIBI, PKHU, TUIOABI M CEMEHA pPa3jIMYHbIX PACTCHUM, KOPHEIUIOALI U KIyOHU
pactennii (ot 50 go 100 o6pasuoB). st u3MepeHHs JIMHBI JUCTHEB, BBICOTHI
pacTeHul, JNIMHBI KOJIOca HEeoOXoauMa JMHEHKa, W3TOTOBJICHHAS M3 MUJUTUMETPOBOMN
oymaru. Ilnoawl, cemeHa, KiyOHe- W KOPHEIUIOABI lieJIecCOOOpa3Hee B3BEIIMBATH C
MMOMOIIIBI0 TEXHUYECKUX WM aHAJIUTUYECKUX BeCOB (B 3aBUCMMOCTH OT MAacChl
00BeKTA).

3ananue:
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1. 3mepbTe mamuny 70 nucTheB (KaxAbld JTUCT HEOOXOJMMO 3apaHee MPOHYMEpOBaTh,

MIPUKPENUB K YEpEIIKY OMPKY C HOMEPOM C MOMOUIBIO JIEHKOIIACTBIPS WM CKOTYA).

2. Onpenenutb Yuciao o0paslioB, CXOJHBIX MO PACCMAaTPUBAEMOMY MPHU3HAKY C YUETOM

KaCCOBbIX HMHTCPBAJIOB. Kaccoesurii unmepeai, yiacmku 00UHAKOBBIX pasmepos, HaA

Komopbule pa3oum eapuayuoHHblil pso.

3. Ha ocHoBe IMOJIYUYCHHBIX JAaHHBIX 3aIIOJIHHUTC Ta6J'II/IHLI.

4. IlocTpoiiTe BapualMOHHBIA pAJM, PACHOJOKHUB JHCThS B MOPSIKE BO3PACTAHUS UX

JUIUHBI.

5. IlocTpoiiTe BapHallMOHHYIO KPHUBYIO JUIMHBI JUCTHEB. I 3TOTO MO OCH abcCiucce

OTJIOKNTC 3HAYCHUA OTACIIbHBIX BCIWYMWH — AJIMHY JIMCTHLCB (C y‘—IéTOM JACICHUSA I10

KaCCOBbBIM HMHTCPBAJIaM V), a II0 OCH OpAuHAT — 3HAYCHHUA, COOTBCTCTBYIOLIHC

4acTOTE BCTPEUAEMOCTH Kaxkaoro mHrepBasia (N). CoeAMHUB TOUKHU TMEPECEUCHMUS,

MOJyYUM BapUallMOHHYIO KPUBYIO.

H3menenue JAJINHbBbI JINCTHEB

Howmep nucra

OTKJIOHEHHE OT
Jnuna nucta (cM) | cpeaHero («+» uiu
«-» B CM)

1

2

3 (mo 70)

BerpeyaemocTh BApHAHTHI

YacroTa BCTpeuaeMOCTH BapuaHThI (V)
(I7THBL B €M, € YUETOM JIETICHHUS T10
KacCOBBIM MHTEPBaJIaM)

Oomee unciao BapuanT (N)

6. CpaBHuTEe Kpasi U LIEHTP BapUallMOHHOW KPWUBOW M CHEJIalTe BBIBOJ: JIUCTh KaKOU

JUTMHBI (MUHUMAJIBHOM, CPEHEN MM MaKCUMAJIbHOW ) BCTPEUYAIOTCS Yalle.
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7. PaccumTaiitTe cpenHee 3HaueHHeE MpU3HAKa 1o Gopmyie:
M=>(v e n)/m,
rie:
V — 3HaYCHHUE BapUaAHTHI;
N — yacToTa BCTPEYaeMOCTH BapUAHTHI,
M — o0111ee YKCiI0 BapuaHT BapHALMOHHOTO Psa.
8. CnemaiiTe BBIBOJ O XapakTepe MOAM(PHUKAMOHHON H3MEHUYMBOCTH MpH3HAKA U
3aBUCUMOCTH TPeesioB MOAN(PUKAIIMOHHON N3MEHUYUBOCTH U OT BaXHOCTH JTaHHOT'O

IMpHU3HaKa B JKU3HCACATCIIbHOCTHU OpraHnu3Ma.
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