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Musiqisi Uzeyir Hacibaylinin,
sozlori DOhmad Cavadmndir.

Azarbaycan! Azarbaycan!

Ey gohroman 6vladin sanl Votoni!
Sondon 6trii can vermoyas ciimlo haziriz!
Sondon 6trii qan tokmoays climls gadiriz!
Ucrangli bayraginla mosud yasa!

Minlarls can qurban oldu,
Sinon horbs meydan oldu!
Hiiququndan kegon asgar,
Hara bir gohroman oldu!

Son olasan giiliistan,
Sons har an can qurban!
Sons min bir mohabbat
Sinomdo tutmus mokan!

Namusunu hifz etmayo,
Bayragini yiiksoltmoyo
Cimls gonclor miistaqdir!
Sanli Voton! Sanli Voton!
Azarbaycan! Azorbaycan!
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I. Ilpou3BoacTBo U moTpedsieHue B Ouochepe

IInTanune XUBBIX OpraHu3mMoB

Hagepnoe, Bam mpuxoamyioch HaON0[aTh, KaKk HEKOTOPHIE >KMBOTHBIE,
HanpuMmep, MypaBei, IayK, MyXa, MHOTHE JKyKH, 3Mes, Sllepula u Ip. Mo-
IyT OBICTPO MEPEIBUTATHCS IO 3eMJIe, CTBOJIAM JCPEBLEB MJIM 10 CTEHAM.
Smepuiia MoxeT KapaOKaThCs O CTeHaM Oyarogaps 0CoObIM BOJOCKOBH/I-
HBIM 00pa30BaHMIM Ha IMOIYNICYKAX HaJbLEB MOJ KOrTsMH. B pesynbprare
MCCIIEZIOBAHUH OBUIO YCTAHOBIIEHO, YTO MEXKIY MOBEPXHOCTHIO M 3TUMH 00-
Pa30BaHUSIMU BO3HHKAIOT JIEKTPOCTATUIECKHIE CHIIBL.

[lepenBmkenue SIIEpHUIBI O BEPTUKAIBHOH MOBEPXHOCTU SBISETCA
npucnocoOieHneM. JTO CBA3aHO CO CTPOCHHUEM OpraHM3Ma XHBOTHOTO, C
COIVIaCOBaHHOW pabOTOW OpPraHOB M CHUCTEM OpraHoB. Jliisi coracoBaHHON
paboThI MBI, CITYXKANUX Ul JBWKEHHS, KOCTEH, UTPAIOIIUX POJIb OMOPHI
Y HEPBHOM CHCTEMBI, KOHTPOJIUPYIOIICH MX paboTYy, 3aTpaunBaeTCs SHEPT U

* Otkyna xe O6epercst SHeprust, HeoOXOoMMAasT JJIs1 PAOOTHI BCEX STHX OPraHoB?

» Kakoii mporiecc o0ecrieunBaeT NMOCTYIUICHHE OOraThIX SHEPruel BEIIeCTB B
Oprasusm?

Ay OOGcynuTe CBOM CYK/ICHUS M OTBETHTE HA BOIPOCHI.

* Uro Takoe mutanue? Kakoe 3HaueHHe /17151 )KUBBIX OPraHU3MOB OHO UMeeT?

* Kax MOXHO crpynmupoBaTh OpraHU3MBbI 110 CIIOCO0aM MUTaHUS?

* KakoBbl CXOXKHE W OTIMYHUTEIILHBIE 0COOCHHOCTH IMPOIECCOB (POTOTPO(-
HOTO ¥ XeMOTPO(HOTO CIIOCOO0B MUTAHHUS?

* Kak mporcxonuT nmporecc MuTaHus y TeTepoTpOPHBIX OPraHU3MOB?

» Kak mpoucxomut npouecc numesapenusi? Kakue npucrnocobiaeHus umMe-
I0TCSl Y OPTaHU3MOB TSI 3TOT0?

Br1 3HaeTe, 9TO 1715 KaXKI0TO OMOJIOTHYECKOTO MPOIiecca, MPOUCXOSIIETO y

JKUBBIX OPTaHU3MOB, HEOOXOAMMA SHEPTUH. DTa YHEPTHUS MOCTABISAETCS 3a CUET
nuTaHus. Bce opranu3Mel 71 CBOEro CyIIEeCTBOBaHMS AOKHBI MUTaThes. [1u-
TaTeNlbHbIE BEUIECTBA MCIIOIB3YIOTCS JUIsl IIOCTPOCHUE OpPTraHu3Ma, o0ecredn-
BAIOT €r0 YHEPTrUYECKUM 3aMacoM JUJIsl POCT U Pa3BUTHUS, U B 1I€JIOM, 0Oecreun-
BAaIOT MPOJOJKEHHE KU3HEIEATEIbHOCTH.




[To croco0aM mHUTaHMs KUBbIE OPraHU3MBbl JENATCS Ha JIBE TPYMIIbI.
Kaxxgast u3 aTux rpymm, B CBOIO 0YEPE/Ib, ICTUTCS Ha 2 TPYIIIbL.

IIuTanue ;KUBBIX OPraHU3MOB
\J \J
ABTOTpO(HBIE 'ereporpodHbie
\J \J \J \J
dotoTpodHbIE XemoTpodHbIe Canporpodusie  [lapazurnueckue

B nipupoze HekoTopble OpraHu3Mbl MOTYT UTAThCsl KaK aBTOTPO(HO, TaK U reTe-

porpodHo. Takol crnoco® MUTaHUsI HA3bIBACTCSI MUKCOTPOMHBIM (3er1eHdas d621eHd,
Henexmec, MyXon06Ka u op.).

—

| DOTOCHHTE3HPYIONIME OPraHU3MBI HMEIOT XJIO-
. poduur. boNBIIMHCTBO U3 HUX TOTOBAT OpraHU-
‘ ‘; YyecKHe BElIeCTBA M3 YIVIEKMCIIOrO rasa W BOJBI

! | nox jeficTBUEM COJIHEYHOTO CBETa. JTOT CIOCOO
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' HMif, a TaKKe Y HEKOTOPBIX OakTepuii W TaKHX
HPOCTENIINX, KaK 3eleHas 9BIVICHA, BOIbBOKC.

XEMOCHUHTE3UPYIONIMMHU SIBISTFOTCS GAaKTe-
pun. OHM MCHIONB3YIOT SHEPTHIO XMMUYECKHX

p€aKkouun ajsi CUHHTE3a OpPraHNn4Y€CKHX BEIICCTB
N3 HCOPraHUYECKUX.

CarpoTpodbl MATAKOTCS TOTOBBIMU Opra-
HIUYECKMMHM BelIeCTBAMHU, HE NPHIMHSAA
Bpe/la XKHBBIM OpPraHM3MaM. Tako#t cmo- -
06 IUTAHUs XapaKTepeH s rpuboB H }
OaKTepul.

[lapa3uThl OOUTAIOT HA JKUBBIX OPraHM3-
Max. OHHM THTAIOTCSI, BBIICISIOT MPOIAYKTBI
oOMeHa BEIeCTB B OpraHM3Me XO03AWHa, BbI-
3pIBas GONIE3HU. DTOT CIIOCOO MUTAHUS BCTPE-
yaeTCs y BUPYCOB, OAKTEpHH, rpuOOB, pacte-
HUM ¥ JKABOTHBIX. BUPYCHI TaKKe NapasuTh-
PYIOT Ha KHBBIX OpraHM3MaXx.




VY 60bIIMHCTBA MHOTOKJIETEUHBIX KUBOTHBIX JAJISl YCBOEHUS NMUTATEIbHBIX
BEIIECTB IUIIEBAPUTEIbHBIE OpraHbl 0ObEAMHUBIINCH, 00pa30BaIl MHUIIEBA-
putenbHyo cucremy. IlocpencTBoM mUIIEBApUTEIBHONM CHUCTEMBI IOCTYyIa-
I0Iasl M3BHE IUIIA [IEPEBAPUBAETCS, INTATEIIBHBIE BEIIECTBA BCACHIBAIOTCS, a
HelepeBapeHHbIE OCTATKU MU YIAISIOTCA HAPYKY.

B mporecce nuieBapeHus Muila noasepraercad GU3NYeCKUM U XUMHUYEC-
KAM M3MEHEHUSAM U 0ojblIast 4YacTh MUTATEIbHBIX BELIECTB PACILEIUIACTCS 10
MEJIKMX YaCTHUIL JUIsl TOro, 4ToObl IPOMTH uepe3 MeMOpaHbl KieToK. Takue u3-
MEHEHMs IPOUCXOIAT MOCPEICTBOM MEXaHHYECKOTO M XMMHUYECKOIO INepeBa-
pUBaHUSL.

Ilpu mexanuueckom nuujeéaperuy THIIA TOABEPraeTcs (GU3NIECKUM H3Me-
HEHHSIM — U3MEJIBUCHHUIO ¥ CMAauMBaHUIO. Y MIIEKOIMTAIOLINX B 3TOM IIpolecce
Y4acTBYIOT 3yObl, y NTHIl — MYCKYJIbHBIH OTJEI KeNIyJKa, y PEYHOIO0 paka —
KPYIIHBIA OTHEN >KelyJaka U T.0. B 3ToM mponecce (pepMEHTbI MOXKHO CKa3aTb
HE Y4aCTBYIOT.

" YRR AT DA )
Depmenm nunaza TR
endb o i
a o P
i
& B a
Kanu macia @ %3 Monexynvt dcupHbIX KUCIOM U 2TUYepUHA
A mexanuueckoe nuujegaperue Xumuueckoe nuujesapenue A
K Pacwennenue numamensHwix seuyjecms J

Xumuueckoe nuwjesapenue 3aKIOUAETCS B PACIICITIEHMH KPYMHBIX MOJe-
KyJ ozt eiictBueM GepMeHToB. Pazmuuator Tpu GopMbl XUMHUECKOTO TIepeBa-
pUBaHUSL.

IInmeBapenne

v \J

MexaHndeckoe MUIIEBAPEHNE XHUMHYECKOE MUILEBAPEHUE
e \J ~a
[NonocTHOE NMuIIEBapeHue Mewmb6paHHOE Buytpukierounoe

\/ \ \
InrarenbHpie  BemiecTsa Ha noBepxHoctu Bop- ITocrynuBmine B
TIEPEBAPUBAIOTCS] BHE KIIET- TR TOROTD | i

KIIETKY MOJIEKYJIbI
INEREIAE] © RO IIUTATEIbHBIX BE-
(epMeHTOB MUTATEIb-
HBIE BEIECTBAa pac-
HIEIUIAIOTCS. Ha Ooliee

k. DepMeHTHI BBIIEIS-
I0TCSI 3@ IIpesieNbl Kile-
ToK. KpymnHble MOIEKyIbI
MUTATEeNIbHBIX  BEIIECTB
PACIIEIUISIOTCA 10 Mell-

IECTB PACIICILIs-
IOTCSI C TTOMOIIBIO
(hepMEeHTOB JH30-

5 MEJIKHE YacTULBL. DTO
KHX, CIIOCOOHBIX MPOWUTH com. Berpeuaercs
B KIIETKy. BcTpedaercs y HPOUCXOMNT, B OCHOB- GobIIMHCTE
MO3BOHOYHBIX M HEKOTO- HOM, Yy MO3BOHOYHBIX y "
PBIX OECIIO3BOHOYHBIX. U y HEKOTOpBIX Oec- ZRASPINELEDL

ITO3BOHOYHBIX.




B 3BONIOIMHM MHOTOKJIETOUHBIX XHBOTHBIX (DOPMUPYETCS edcmpanvHas
(Kuueunas) MOJOCTh, B KOTOPOW CO3MAIOTCS ONAarompHsTHBIC YCIOBHUS IS
JYYIIIero mepeBapuBaHusl MHIIH.

B cBsi3u ¢ XapakTepoM IHINYU y KUBOTHBIX B HEKOTOPBIX OpraHax BCTpeda-
€TCS PsI/T MPUCTIOCOOICHUIA.

VY KBIBOTHBIX UMEETCS MHOTO MPHUCIIOCOONICHU, CBA3aHHBIX C MUTAHHUEM.
VY HaceKOMBIX BCTPEYAIOTCS pa3HbIe TUIIBI POTOBBIX almaparoB. Y OONBIIMH-
CTBa MJICKOTIMTAIOUINX, MUTAIOMIMXCS TPyOON pacTHUTEIbHOW MUIICH, KUIIed-
HUK JJIMHHBIN, TIOBEPXHOCTh KOPEHHBIX 3yOOB CKJIaa4aras, )KeIyIOK COCTOHT
U3 HECKOJIBKMX OTJENOB. Y JKBAaUHBIX MapHOKOIBITHBIX JKEIYJOK COCTOUT U3
4eThIpEX Kamep: pydey, cemkd, KHUNCKA U Cbluye. DTU KUBOTHBIC BaXK[bI
KytoT eny. [Iporiouennas nuia BHayaie HakalIMBaeTcs B pyore u cetke. Bo
BpeMsI OT/IbIXA KHBOTHOTO 3Ta MHIA MOPIMSIMH BO3BPAIIAETCS B POTOBYIO IO-
nocTb. [Tocae MHOTOKpAaTHOTO MEPeKEeBBIBAHUS 3Ta MHUIIA TOCTYMAET B KHUXK-
Ky M CBIYYT, T/I€ [OCJI€ MMOBTOPHOTO MEpPEeBapUBAHUS MEPEXOJUT B KUIICYHHUK.
B kumie4HnKe nMpoomKaeTesl MpOLece MUIIEBAPSHHS H TIPOMCXOIUT BCACHIBA-
Hue. HenepeBapeHHbIE OCTAaTKHU MUILK YAAISIOTCS HApYXKy Yepe3 aHyc.

YenoBek U OOIIIMHCTBO JKUBOTHBIX HUMEIOT CXOHOC CTPOCHHEC IHIICBA-
PUTENbHON CUCTEMBI.

BrinuimTe COOTBETCTBYIOIIME OPTraHbl MUIIEBAPUTEIBHON CUCTEMBI U UX
(YHKIIMH, UCXO/IS U3 PUCYHKA, MPEICTABICHHOTO HIKE.

e

[Iutanue urpaer BaXKHEUIIYIO pPOJIb B KU3HU JKUBBIX OPraHU3MOB, I10-
CKOJIBKY SIBJISIETCS OTHAM U3 OCHOBHBIX YCJIOBHIM UX CYIIECTBOBAHHUS.
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1. Ha ocHOBe puCyHKa omnpenenure oprassl, ([~ N
COOTBETCTBYIOIIMEC NIEPESUMCIICHHBIM BapH-
aHTaM.

a. Opran, obecreurBaronui MEXaHUUYECKYIO
00paboTKy MUIIY;

b. Opran, BeIpaOaThIBAIONIHI KETUb;

c. Opran, BcachIBalOLINA BOAY, COIU U BH-
TaMUHBI;

d. Opran, y4acTBYIOIIMI B XUMHYECKOM Iie-
pEeBapUBaHUU KYPHHOTO SIAIIA;

e. OpraH, y4acTBYIOIIMI B MHUICBAPEHUU U
BBIPA0aTHIBAOIINI TOPMOHEI,

f. OpraH, yJacTBYIOIINIA BO BCAChIBAHUU OO0JTb-
HIMHCTBA BEIICCTB.

J

2. IlpoBenure uccienoBaHue 00 OpProHax HUINEBAPEHUSX KUBBIX Opra-
HHU3MOB, JIaHHBIX Ha PUCYHKE, U IOJTrOTOBBTE IPE3EHTALUIO, MOCBS-
IICHHYIO0 MEXaHU3MY Ipoliecca MHUILEBAPEHUsI.

8 N £ A Y4 N

3. BBI}ICHI/ITC, KaKHne HpI/ICHOC06J'IeHI/IH JJIA JIyHHICero nepeBapyvBaHus WA
BO3HUMKIJIN Y XOPAOBLIX U IMOATOTOBLTE IMMCbMEHHYTO IMPE3CHTAILUTO.
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I[LIXﬁHI/Ie JKHBbIX OPraHu3mMoB

Kucnopon, Hapsay ¢ NUTaTeTbHBIMH BEIIECTBAMH, SIBISCTCS Ba)KHEHIIUM
(baxTopoM Uil CyIIeCTBOBaHUS OOJBIIMHCTBA JKMBBIX OpraHu3moB. [lorio-
HIEHHBIN KHUCIIOPOJ| OKUCISIET MUTATelIbHbIE OpPraHUYECKHE BEIIECTBA, MpU
9TOM BBIJIEIISICTCS SHEPIHs. DTa SJHEPTUs B OCHOBHOM 3aTPauynBaeTCs Ha MPO-
TEKaHUe Pa3IUYHbIX (PU3HOIOTHUYECKUX MPOIIECCOB.

Kykwu, oOuTaromiye B )KapKux o0IacTsIX KpyImHEee CBOMX COPOAMYEH U3 XO-
JOJTHBIX pernoHoB. Kak BbI ymaeTe, ¢ 4eM 3TO CBSI3aHO?
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BrimonnuTe 3aanus mocie npoBeIeHHOTO UCCIIEIOBaHUS.
1. Kak xucnopon gocrasisiercs: K kietkaMm? C MMOMOIIBIO KaKUX OPraHOB
3TO MPOUCXOAUT?
2. CornacHo MepBoOM cxeMe 0ObSCHUTE, KaK MPOUCXOANUT Ta3000MEH Y KH-
BOTHBIX C JIETOYHBIM JIbIXaHUEM?
3. Iloka3zaHHBIX Ha BTOPOM PUCYHKE OMPEACIUTE CXOKHE U OTIMYUTEIIb-
HBbIC IIPU3HAKU JbIXaHUs Y )KUBBIX OPraHN3MOB.
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JIETOYHBIE F o JIETOYHEIE
ITy3BIPEKH KaIuUIAphI

KauJIApbL

OpraHoB




4. Ha npencTaBieHHBIX PUCYHKaxX HalUTe pa3ivuusi MEXAY >KUBOTHBI-
MU, CBSI3aHHBIE C MEXaHU3MOM IIpoliecca JIbIXaHusl. BriscHUTE, KaK IPOUCXO-
JIUT 3TOT MPOIIECC Y IaHHBIX )KUBOTHBIX.
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5. KakoBbI CXOXKHE U OTJIUYUTEIbHBIC YCPTHI AbIXaHUA Yy 9TUX JKHBOTHBIX?
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6. I[Touemy kuTOOOPA3HBIE MOTYT JIOJIBILIE HAXOMUTHCS 11071 BOZoi? OOoCHYiiTe
CBOMH OTBET.
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OnHOKJIETOYHBIE )KUBOTHBIE U OOJBILIAS YaCTh KJIETOK Y HEKOTOPBIX HU3IIMX
MHOTOKJIETOUYHBIX OCYIIECTBIISIOT HETOCPEICTBEHHBI T'a3000MEH C OKpy»Ka-
o1el cpenoil. Takue opraHu3MBbl JIBIIIAT TOBEPXHOCTHIO Tela.

a N [




ITo Mepe ycoKHEHUsI OPraHU3MOB BCE KJIETKH HE MOIIIM OCYIIECTBIIATH ra30-
00OMEH ¢ OKpyXaroIlel cpeoit HermocpencTBeHHO. [1o3ToMy U1 poTeKkaHus mpo-
1iecca AbIXaHus cTanu (OpMHUPOBAThCS ClieUalbHbIe OpraHel. Bl 3Haere, 4To y
YacTU XMBOTHBIX JbIXaHUE INPOMCXOMUT uepe3 Koxky. OJHako Al 3alUThl OT
BHEIIHUX BO3/ICHCTBUI OKpY>KaroIel cperbl GopMUpYIOTCs 00pa30BaHUs, HOKPbI-
BAIOIIME TEJIO0, HO 3TO CTAJI0 MOMEXOH Ul KOKHOTO JbIxaHus. [loaToMy u mosiBu-
JIMCh OPTaHbl JAbIXaHHS, TIOCTABIISIOIINE KUCIOPOL — KaOPBI, TpaxeH, JErkue. ITH
OpraHbl 00ECIIeUMBAIOT KHCIOPOIOM BCe KIETKH Tena. OKUCIeHHE OpraHmYeCcKuX
BEILIECTB B MUTOXOH/IPUSX DYKAPUOTHUECKUX KIETOK HA3bIBACTCS KAEMOYHbIM Obl-
Xauuem. YTICKUCIBIA Ta3, BBIASIAIOIIUICS B IPOLECCe KIETOUHOIO JbIXaHM,
yAaJIseTcs: Hapy»Ky 4epe3 OpraHbl JbIXaHuUsl.

JloctaBka KHcnoposa K TKaHAM M KJIETKaM M yJaJeHHe YITIEKHCIIOTOo rasa M3
HHX 4epe3 OpraHbl JbIXaHUS MIPOUCXOUT MOCPEACTBOM KPOBH. Y HACEKOMBIX Tra-
3000MEH MPOUCXOAUT HETOCPECTBEHHO uepe3 Tpaxed. KpoBb y HUX HEepeHOCHT
IMTaTeIbHbIE BELIECTBA, IPOIYKThl OOMEHA BEIIECTB M HE y4acTBYET B ra3000Me-
He. ApTepuanibHasi KpOBb 00pa3yeTcs B pe3ybTare ra3000MeHa MEKITy KPOBBIO U
OKpy’Karollel cpefoil B JEerkux M kabpax, a BEHO3Has KpOBb oOpasyercsi B
pe3ynbrare ra3000MeHa MEK1y TKAHEBBIMU KJIETKAMU U KPOBBIO.

Koorcnoe ovixanue TpOUCXOIUT Uepe3 BIAKHYIO KOKY U BCTPEUAETCsI, B OCHOB-
HOM, y HEKOTOpBIX dYepBel, ampuOumii. Takue >KMBOTHBIE OOHMTAIOT OOBIYHO BO
BJIQKHBIX MeCTax WM B Boje. [locTosSHHAS BIaKHOCTD KOKH OOECTIeUMBACTCS BbI-
JIETICHUEM CIIU3H U3 KOKHBIX JKene3. TakuMm 00pa3oM, NPy BIKHON KOoXe TPOHUK-
HOBEHHE KHCJIOPOJa B KPOBEHOCHBIE KAMWJUISIPBI U BBIIEIEHUE U3 HUX YIIIEKUCIIOTO
raza obrierdaercs.
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Cxema KOHCHO20 ObIXAHUA 00AHCOEB8020 Uepss

BoNbIMIMHCTBO KUBOTHBIX C JcabepHbiM Obixanuem UCTIONb3yI0T PACTBOPEH-
HBI B BOJIE KHCIIOPOA uepe3 >KaOpbl. Y HEKOTOPHIX KOJBYATHIX 4depBeil, 00ib-
IIMHCTBAa MOJUTIOCKOB, PaKOOOpa3HBIX, JIAHIICTHUKA W PbhIO KaOpbl CUUTAIOTCS
opraHamu JpIxaHus. Kpome TOro, IMUMHKM 3€MHOBOJHBIX TOXE JIBILIAT C IO-
MOIIBIO XKaop.



Kabps1 — 3T0 OpraHbl, 00pa30BaHHBIC U3 TOHKOTO SIUTEH, TECHO U TyCTO
NIPOHM3aHHBIE KPOBEHOCHBIMU KamuyuisipaMu. JKaOpbl MOTYT OBITH Kak Hapyk-
HBIMH, TaK U BHyTpeHHUMHU. HapyxHbie aOpbl 6axpoMyarsie, B BUJE BOJIOC-
KOB, IIPOCTUPAIOTCSI U3 OpPraHW3Ma BO BHEIIHYIOY cpeay. Y JIMYMHOK PbIO, 1BO-
SIKOJIBIIIIANIMX PHI0 M TOJOBACTHKA JISTYIIKA B HAYaJIbHBIA TEPUOJ Pa3BUTHS
JIBIXaHUE MTPOUCXOIUT Yepe3 HapyKHbIE KaOpbI.

VY JKUBOTHBIX C BHYTPEHHHMH >KabpamMu Ta3000MEH MPOUCXOAMT Yepe3 xKa-
Oepubie nenecTku. JKaOpbl y KPyIIOPOTHIX KMBOTHBIX M XPSIIEBBIX PHIO OTK-
PBIBAIOTCSI HAPYXKY JKAOCPHBIMH HICTSAMH, & Y KOCTUCTBIX PHIO OHH MPHKPHITHI
XKaOepHBIMHU KPBIIIKAMH.

(4’ Ha ocHoBe cxembl 00bSCHUTE MEXAHU3M JbIXaHHS Y PHIO.
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Mexanuszm sxncabeproeo Ovbixanus

Bo Bpemst npixanus, koraa xaOepHbIe KPBIIIKH 3aKPBIBAIOTCS, POT PHIOBI OT-
KpbIBACTCA W BOAA IMPOHUKACT 4YCPE3 POT. 3arem POT 3aKpPbIBACTCA, >1<a6eprIe
KPBIIIKA OTKPBIBAIOTCS M BOJIAa TIPOMBIBACT JKaOCPHBIN JICTIECTKH. B 3TO Bpemst
PacTBOpPEHHBIN B BO/E KHCIOpOa IyTeM muddy3uu MPOHUKAET B KPOBb depe3
KPOBEHOCHBIE KaMJIISIPBI KaOEPHBIX JITIECTKOB, a YIIIEKUCIBINA a3 MepexoIuT
B BOAY B IPOTHBOIIOJIOKHOM HallpaBJICHUMU. HaCBIIJ_IeHHaSI YIJICKUCIIBIM I'a30M
BOJIa YAJISIETCS HAPYKy MIPU PACKPBITHH XKaOSPHBIX KpbIIIeK. Tak 3aBepIiaeTcs
Hapy»KHOE JIbIXaHUE.

Tpaxetinoe Ovixanue. Bbl yxe 3Haere, 4To >KUBYIIHE Ha
CyIlI€ WICHHCTOHOTHE (TTayKOOOpa3Hble M HACEKOMBIE) UMEIOT
Tpaxen. ¥ HACEKOMBIX BO3IYX BXOJHT M BBIXOIUT M3 Teja ue-
pe3 IbIXaTeIbHbIC OTBEPCTHS CTUIMBI 10 2 B K&XKJIOM U3 00JIb-
[IMHCTBA TPYAHBIX U OPIONIHBIX YJICHUKOB (KpOME MEpPBOrO
TPYIHOTO M TIOCJTETHETO OpromrHOro). Bo3myx depe3 cTUTMBI
MIPOHUKAET B TPAXEH.




|

Tpaxeu pa3BeTBISIFOTCS M 00pa3ylOT ceTh TPyOOUCK BO BCEX OpraHax Tela.
BuyTpu TpyOOUYKM HAMOIHEHBI KUAKOCTHIO. ['a3000MeH MpOHCXOaUT Onaromaps
DTOM JKUTKOCTH.

'V HEKOTOPBIX WICHUCTOHOTHX (1ayKU U CKOPNUOHBL) UMEIOTCS CKJIauarhle Jier-
KHE 1 Tpaxeu. Y MayKoB OJlHA Mapa Tpaxei, a y CKOPIMOHOB — YEThIPE Mapbl, U KaxK-
J1ast Tpaxest OTKPBIBACTCA HAPY>Ky OTHUM JIbIXaTEIbHBIM OTBEPCTHUEM.

Vs

Ckraouamole nekue

O I/ICXOI[SI U3 IPCACTABJICHHOI'O PUCYHKA, BBIAICHUTC IMPHUYINHBI U3MCHCHUM
E B CTPOCHUU JICTKHUX. O6OCHyfITC BJIIMSIHUE DTHUX U3MCHCHUU Ha mnpouecc AbI-
E XaHus4.
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Cpeny 03BOHOUYHBIX JIETOYHOE JIBIXaHHE BCTPEUACTCS Y JABOSKOIBIIIAIINX
PBIO, MPECMBIKAOIINUXCS, TTHII, MJICKOTIMTAIOMNX U B3POCIBIX 3€MHOBOIHBIX.
[To mepe yBenwueHUs TOTPEOHOCTH OPTaHW3MOB B JHEPTHH, W3MEHSICTCS M
CTpocHHUE Jerkux. Takoe HaOmomaeTes qaxe y IpeIcTaBUTes e 0OIHOro Kiacca
JKUBOTHBIX. Y TTHUI[ B JBIXaHHHM YYaCTBYIOT TaKKe BO3AYIIHBbIC MeHIKU. O0beM
BO3JIYIIHBIX MEIIKOB Yy JICTAIOIIUX MTHII OTHOCUTEIBHO OOJIbIIIE, YeM Y HelleTa-
OIIIMX.
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Ilpoyecc ovixanus y nmuy

VY nTun B pe3yaprare ABOWHOTO JIbIXaHUS MCIOIb3YeTCsl O0IbIle KUCIOPO-
Jla U3 TMOMIoNaeMoro Bo3ayxa. Ecim miexkonuTaronime uenoib3yT 20-25%
Kuciopoaa, To ntuibl — 80—-90%.

B IMpoHeCcCe AbIXaHUs KHUCIOPOA IMOCTYNAaCT B KPOBb U JOCTABJIACTCA K
KJIETKaM.

JAbIxanue y pacTeHui

JpIxanue npoucxoauT U y pacreHuil. CTpyKTyphl, yepe3 KOTOpbie Mpo-
HCXOJIUT ra3000MeH, cleayomue:

— B pe3ynbrare OTKpbIBaHME M 3aKpbIBaHUE YCMbUy, HAXOASIIUXCS B
JUCTAX, MPOUCXOAUT Ta3000MeH. Y BOJAOPOCIEH YCTHHIIBI HE BCTPEYAIOTCS.

— Yeueguuku, ydacTByIOIue B Ta3000MeHe, HAXOAATHCA B CTBajaX MHO-
TOJICTHUX JICPEBbEB M KyCTapHUKOB. KieTku mpoOKH, U3 KOTOPBIX COCTOST
YeUeBUYKH, HEXKUBBIE. YeUueBUUKH OCYIIECTBIISIIOT Ta3000MEH B CTBOJIE.

— KopHu pacTeHunii, B OCHOBHOM JABIIIAT KUCIOPOAOM, COAEPKAIOIIUMCS
B MouyBe. Y OOJIOTHBIX PAaCTeHHMH AJIA OCYLIECTBIEHHUS ra3o00MeHa pa3BUBa-
IOTCs AbIXaTCJIbHBIC KOPHHU. B cBsa3u ¢ HEAOCTAaTKOM BO3JlyXa B IIOYBC, 3THU
KOPHH IIOJIy4aloT KUCIOPOA U3 BO3AYXa.

— JIpIxaHue sIBISETCS OJHUM M3 OCHOBHBIX (DU3MOJOTHYECKHUX MPOLECCOB,
MPOTEKAIOIMINX Y KUBBIX OpraHu3MoOB. [103TOMYy M3MEHEHHS B 3TOM IpOIIeCcCce
MOTYT IPUBECTH K OIIACHBIM ITOCJIEICTBHIM.

Kucnopox He yuacTByeT B mpolrecce JbIXaHHUsl OPraHU3MOB, KUBYIIHX 0e3
KHCIIOPOIHOM cpefie. DTO Ha3bIBACTCS aHA3POOHBIM JIBIXaHHEM.




© 1. Kaxnoe u3 JIBYX KOMHATHBIX PacTEHHH OBUIO HAKPBITO CTEKJISTHHBIM

KOJIITaKOM, IIpUYEM OJJTHO COACPIKAJIOCh B TCMHOTE, a ApyTroc — 11oa CBC-
ToM. YTtO HpOPI30ﬁ,Z[CT, €CJIM BHCCTU TOpAINYyHO JYYHUHY IIOA CTCKIISAH-
HBIN KOJIITaK KaXXJ10ro pacTcHu.
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2. Onpenenure COOTBETCTBHE:
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3. Ilepepucyiite cxemy B TeTpajb. K cTpenkam mpunuimre Ha3BaHUS CO-
OTBETCTBYIOILUX Ta30B.
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4. IloaroToBsTe MpE3EHTALMIO O MPHUCIOCOOICHUAX, BO3HUKIIMX CBS3U C
MONETOM, B JbIXaTENIbHBII CHCTEME Y JIETAIOUIUX HKHUBOTHBIX.



BobijesieHue y sKMBbIX OPraHU3MOB

@ B npouecce nuuesapeHus KPyIHHbIE MOICKY/Ibl OPraHUYECKUX BELIECTB,
MOCTYNAIONIME B OPTaHM3M B COCTABE MHWIIH, PACIIEIUISIOTCS O MEJKHX.
YacTb momyueHHBIX BEIIECTB yUYacTBYET B IOCTPOCHHUHU KIIETOK. [lpyras yacTb
MOZIBEPTaeTCsl TIOJHOMY DPACIICIUICHUIO B MPOIECCE YHEPreTUIeCcKOro oome-
Ha. OJJHAKO HEKOTOPbIE MPOAYKTHI PACIICIIIICHUSI OKA3bIBAIOTCSI HEHY>KHBIMHU
Opranusmy, 0ojee TOro HeKOTOPhIE U3 HHUX CTAHOBATCS SAOBUTHIMU. Kakum
o0pa3zoM opranusm u30aBisgeTcs OT Takux BemecTB? YTo 310 3a BemecTa?

PaCCMOTpI/ITC PUCYHKH U OTBETHTC Ha BOIPOCHI.

~
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» Kak MMPOUCXOAUT BBIBECACHUEC KOHCYHBIX MNPOAYKTOB KXHU3HECACATCIbHOCTH Y

pacteHuit?
* Kak nporcxouT BblAeNIEHUE Y IPOCTEHIINX KUBOTHBIX U YepBEi?
* Kak ynanstoTcst poAyKThl JKU3HEISSITENIbHOCTH Y YWIEHUCTOHOTUX KUBOTHBIX ?
* Kak nporcxoauT BblieNieHHE Y TO3BOHOYHBIX KUBOTHBIX?

................................................................................................e

* Kakue Opratbl COCTABJIAIOT BBIACIUTCIbHYIO CUCTEMY Y MJICKOHI/ITaIOH_[I/IX?




VYianeHne KOHEUHBIX NPOIYKTOB OOMeHa Be-
IIECTB U3 OpraHu3Ma Ha3bIBaeTcs evloeneHuem. JKu-
BbIE€ OPraHU3MbI UMEIOT pa3Hble OpPraHbl BbIICICHUSL.

BobinesieHue y pacteHuid. Y pacTeHUI HET CHELU-
QIBHBIX OPraHOB BbIIEICHUS. BOJIBIIMHCTBO pacTeHUi
yaasieT ra3000pa3Hble MPOIYKTHI BBIIETICHUS Yepes3 yc-
ThHLa. BBl 3HaeTe, 4TO BBIIENICHUE MTAPOB BOABI Yepe3
YCTbULIA Ha3bIBACTCS mpaHchupayueti. Y TaKUX pacTe-
HUM, KaK 3eMJISTHUKA W IIIEHUIA POUCXOIUT 2ymma-
yus — BBIIETICHUE Kareniek BoJbl. Bmecte ¢ Bomoit y
3TUX PACTEHMM YIAIAOTCS COMM W JIPYrHe BELIecTBa.
Hekrap u »¢upHble Macia, CHHTe3UpyeMble PacTeHH-
SIMH, TAKOKe SIBJIIOTCS MPOAYKTaMH BblaeneHus. Heko-
TOpBIE BPE/IHBIC BEIIECTBA HAKAIUIMBAKOTCS Y PACTEHUI
B KJIETOUYHOM COKE BAaKyoOJlel, a YAAIAIOTCS BMECTE C
JIMCTBSIMU BO BpeMs JiCcTomnaa. Yacts pacteHuii n3oas-
JII€TCsI OT HEeHY KHBIX BEILIECTB Yepe3 KOPHU.

Buioenenue nucmosimu

Boiiesienne y npocreidmx ;KMBOTHBIX. OOUTAOIIME B IPECHBIX BOAAX TaKHe
OJTHOKJICTOYHBIC, KaK OOBIKHOBEHHAsI aMme0a, 3eJieHast IBIIICHa U HH(Y30pHs-Tyhelrb-
Ka COJEpKaT B KJIETKAX COKPATUTENbHBIE BAKYOJIH. JTH BaKyOIN COOMPAIOT MPOIyK-
Thl BbleneHus. COKpaTUTENIbHbIE BAKYOIM MEPUOIMYECKU JIONAIOTCSA, U M3IUIIKA
BOZIbI C PACTBOPEHHBIMH B HEll BPEIHBIMH BELIECTBAMHU YAAJAIOTCS HAPYXKY 4depes3
MeMOpaHy Ki1eTkd. Takum 00pa3oM, BBIIENEHUE y MPOCTEHIINX CBA3aHO C PEry-

TS OCMOTHYECKOTO fAaBieHus u nuddysuei.

COKpamumeJibHas 6AaK)01b
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Buioenenue y ungpysopuu-mygenvku
MHOrokJeTo4Hnble 0ecro3BOHOYHDIE. FY6KI/I N KHIICYHOIIOJIOCTHBIC HEC
HUMCIOT CHCHUAJIBHBIX OPraHOB BBIACICHHSA. Onn YAQIAKOT MPOAYKTBEI BbIACIIC-
HUS Yyepe3 MOBEPXHOCTH Teja myTeM Auddy3un.



Y 1IUI0CKOTO YepBs TIaHAPHUU BBIICTUTEIIbHAS CHCTEMa npomoHeq-
puouanbHo2o TANA. Y TaKuX KUBOTHBIX MTAPEHXHMa COJCPKHT 3BE3149a-
ThIC KIJIETKH, KOTOPBIE COOMPAIOT KHMJKHE MPOIAYKTHI JKU3HEICATCIIb-
HOCTH. DTH KJICTKU CBSI3aHBI C PAa3BETBIICHHBIMHM KaHAJIbI[AMH, Yepe3
KOTOpbIC HEHY)KHBIC BEIIECTBA MOCTYIAIOT B KPYITHBIC BBIACIUTEIIb-
HBIC KaHAJIbl ¥ YIAISFOTCS U3 OpraHu3Ma.

VY J0XI€BOTO YepBS JKUAKHE MPOIYKTHI OOMEHA BEIIECTB yIaJls-
IOTCSI Yepe3 OpPraHbl BBIICICHUS — Memanehpuouu, KOTOpbie pa3Mera-
I0TCSI B CPE/THUX YIICHHUKAX (8 KA#COOM UleHuKe — no o0Hou nape). Bo-
POHKOBHIHAS YacTh MeTaHeDpHIus COOMpaeT KOHEUHBIE IMPOIYKTHI

0oOMEHa BEIIeCTB, a YUIMHEHHAs! TPyOOUKa BHIBOJUT UX HAPYXKY.
(m

PECHUYUHAA
B60pPOHKA Kanuuisap
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Buioenenue y dosicoegozo uepss

Y MOJUTIOCKOB Pa3BUTHI IOY- | )
KU, TIOXOKHE 10 CTPOCHHUIO HA '
MeTaHe(PUIUM  KOJIBYaTBIX
uepBeil. IIpomykTel BbIIETE-
HUS COOMPAIOTCS PECHUYHBI-
MH KJIETKaMH II0YeK, Jaiee
BBIBOJIITCSL 4epe3 KaHal B
MaHTHHHYIO MOJOCTh, U3 KO-
TOpOH  yIansroTcst Hapyky. Y Bvioenumenvhas cucmema mypaswsi
Haubosiee  pacHpOCTPAHEHHBIX
NpEACTABUTENCH WICHHCTOHOTHMX — HACEKOMBIX MPOIYKTHI BBIICICHUS yaams-
IOTCSL Yepe3 MaJbIIUTHEBbI COCYIbl. DTU CJIENO 3aMKHYThl€ Ha OJHOM KOHLIE
TpyOOUKH cOOMPAIOT HEHYKHbIE BEILECTBA U3 KPOBH U MEPEAAIOT UX B KHUILICU-
HUK. Kpome Toro, GyHKINIO BBIICTICHUS BBIMOIHSIOT TAKXKE U HCUPOGbLE Melb-
ya, pacrioIoKEHHBIE Ha CTEHKAX OpIOIIKA U Ha MOBEPXHOCTH BHYTPEHHHUX Opra-
HOB. [Iporiecc BbIIeNIeHNS y PEYHOTO paka OCYIIECTBISCTCS PACHOIOKEHHBIMH
B TOJIOBHO 4acTH MapHBIMU 3€JIEHBIMU JKEJI€3aMH, a Y TayKoOOpa3HbIX — Majlb-
MTUTHEBBIMU COCYIAMHU U CTICIIMATIbLHBIMU JKEJIE3aMHU.

BbiesieHue y mo3BOHOYHBIX. Y BCEX MMO3BOHOYHBIX KHUBOTHBIX OpraHaMu
BBIJICIICHUS SIBJISIFOTCS TIOYKH.

- Manvnuzueswi
cocyovl

\ "
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Q PaccmoTpute pucyHKH, CpaBHUTE CTPOECHUE MOYEBBIIETUTEIbHON CUCTEMbI
y Pa3HBIX I03BOHOYHBIX JKUBOTHBIX M HAWINUTE OTIMYHS.
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poloa 3eMHOBOOHOE nmuya yenosex
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Buioenumenvhule cucmemol Y PA3HblX OpcAHUIMOE

O TOM, YTO MOYKH BBITOJHSIOT BBIJCIUTEIBHYIO (DYHKITUIO, OBIIIO U3BECTHO
JTAaBHO, OJTHAKO MEXaHU3M ITOTO TIpoliecca ObLI U3yUYeH 3HAUNTEIBHO TO3KeE.

B cBsi3u co cpefoit obuTanus y MO3BOHOYHBIX MOSBUIIUCH OTIUYHSI B CTPO-
S€HUW OPraHOB BbIAENeHUs. Takue OTIIMYUS HAOIIOMAOTCS JaKe MEXKIY phiOa-
MH, KABYIIMMHU B MPECHOM M MOPCKOW Bojie. BenencTBrue Takux M3MEHEHUU
COXPAHSETCS MMOCTOSHCTBO BHYTPEHHEH JKUIKOW Cpefibl opraHu3mMa. Y 00Jib-
IIMHCTBA PBIO, KUBYIIUX B MPECHON BOJE, MOBEPXHOCTH Teja MOKpHITA 4e-
mryed. Cpena oOMTaHUS IS TaKUX PHIO UMEET TOHMKCHHOE OCMOTHYECKOE
nasienue. [loctynaromiast uepe3 xaOpbl U TOBEPXHOCTH TeJa BO/Ia BHIPABHUBA-
€T OCMOTHYECKOE JIaBJICHUE B OPTaHu3Me. DTH PhIObI HUKOTAA HE TBIOT BOAY U
BBIJICTISIIOT OOJIBIIIOE KOJIMYECTBO BOABI. [loTepro MUHEpaIbHBIX COJEH U3 opra-
HU3Ma OHU KOMIICHCHPYIOT MOTJIOMIEHHEM COJIeH U3 BOJIBI uepes3 KaOphl.

VY pbI0, KUBYIIUX B COJICHON BOJIE, OCMOTHYECKOE NTaBJICHHE B OpraHU3Me
HUXKeE, 4eM B Boje. [loaToMy y HUX MOXKET IPOU30UTH MOTEPSI BOJBI U3 Opra-
Hu3Ma. [1o 3Toit npuyrMHEe MOPCKUE PHIOBI TOCTOSTHHO MBIOT BOJY, BMECTE C KO-
TOPOH TOTJIOIIAOT MHOTO CoJici. M30BITOK COJel y HUX BBIJCIACTCS depes
JKaOpbI C MOMOIIIBIO CHEIUATBHBIX KJIETOK. OHM BBIJCISIIOT OUYEHb Majo MOYH.
Bonbias yacte aMMuaka y 3THX pbIO BBIIETSETCS Yyepes Kaophl.

Mopckas pviboa Ilpecnosoouas pviba
VY JKMBYIIMX Ha CyIIe OPraHU3MOB UMEIOTCS MPHUCIIOCOOICHUS, TIPEA0TBpa-
HarouuMe noTepro BojAbl. B CBSI3U € 3TUM HEKOTOpPbIE )KMBOTHBIE MOTYT JIOJIFOE
BpeMs 00X0auThes 6e3 moTpebiaeHus Bobl. Tak, HarpuMep, OKUCIECHUE KUPa B
ropOy BepOJII0/1a TPUBOIUT K 00pa30BaHUIO META0OINIECKON BOJIBI.



I[pyrHM HpI/ICHOCO6J'IeHI/IeM Y 5THUX XUBOTHBIX ABJIACTCA YAJIMHCHUEC ITOUCY-
HbIX KaHaJIbIICB, 06CCH€'-II/IB3.IOH_[I/IX O6paTHO€ BCaCbIBAHHUEC BOJBI. B utore YBC-
JIMYHUBACTCA KOJINYCCTBO BO3BpaH_IaeM0ﬁ B OpraHu3m BOJBI.

ApaBuiickast aHTHIONa OpHKC roy4aeT 80%
BOJIbI M3 MOTpeOIIsieMoit ruiw, a 14% cocrapis-
et Metabonnueckast Boaa. OHa HUKOT/a He TIoTe-
er. B cuipHyo jkapy TemiiepaTtypa Teja XKHUBOT-
Horo moBbimaerca ot 37°C mo 40°C. Korma
JKapa CliajaeT, TeMIiepaTypa Teja CHIKaeTcsl 10
37°C. Kpome Toro, Moua 3TOro >KMBOTHOTO MMe-
€T TIOBBIIICHHYIO KOHIIEHTPALIMIO CONIEH M3-32
YMEHBIIICHUSI TIOTEPH BOJIBI.

BBII[CJ'ICHI/IH O4YCHb BAXKHO I IIPOAOJLKCHUA JKU3HEACATCIbHOCTU OPraHn3-
MOB.

®

1. O6ocHyiiTe OTIMYUS B BBIJCICHUU Y OPTraHU3MOB, B 3aBUCUMOCTH OT
cpensl oOOuTaHus.

2. [Ipocmotpute Tabnuiy.

Bujg :xuBOTHOTO AazZEZZi:g;ZﬁL' IMoTepu BoABI
Peunoii oxyHb Ammuak ?
TloneBast MBIIIB MoueBuHa He6omnbime
AdprkaHcKHi cTpayc ? MunnManabHbIE

* BmecTo 3HaKkoB BOIIpOCa BIUIIMTE COOTBECTBYIOLIUE CIIOBA.
* Kakoe 3nauenue /1st BbIZCTICHUS IMEET MOYeBasi KUCJIoTa?
* Mcxons u3 maHHBIX TAONUIBI, KaKas CBSA3b HAOMIOMAETCS MEXKIY Cpe-
7101 OOMTaHUS ¥ MMPOAYKTAMHU BBIIEICHUS?
3.V rymkaHuuka notrpeOiieHHe BOAbl B OCHOBHOM OCYIIECTBIISETCS

METa0OJIMYECKUM MYTEM, a BBIACICHHUS IPOUCXOAUT C MOMOIIBIO
ucnopenus. [Iposenute nccrnenoBanue u 00bSICHUTE TPUUHHY.




Pa3mMHoOkeHHE KUBBIX Opranu3mMoB

@  Kusble opraHu3MbI MOTMGAIOT TIO PA3HBIM MPHYMHAM: B PE3ylbTaTe 60ph-

..................................e ceceees

1. Uro Takoe pa3MHOKEHHE M KaKOBHI €ro (hopmb1?
2.V KakuX OpraHu3MOB BCTPEYAETCS BETETaTUBHOE pa3MHOKEHHE?

3. Kakoii crioco6 pa3MHOXKEeHHE Y TUAPHI IPEACTAaBICHHOM pUCYyHKe? Y Ka-
KHX OPraHU3MOB BCTPEYACTCS TAKOU JK€ CIIOCO0 pa3MHOKEHHS?

ObI 3a MUILLY, TEPPUTOPHUIO, CAMKY, OT OoJie3Hel, crapoctu u Jp. Ho mouemy xe
UX KOJIMYECTBO HE MCCAKAET?

LY

w.

4. Yem ommyaeTcsl pa3MHOXKEHHUE Y NIPEJCTABICHHBIX HA PUCYHKE OpraHU3-
MOB? BrIICHHTE, KaK y HUX IIPOUCXOIUT Ipouecc pasMHokeHus? M3no-

JKUTC IMOJTYUYCHHBIC JaHHBIC.

N

.
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5. MBnoxuTe MeXaHu3m YCpCAOBaAHUA ITOKOJICHHI Y MYZKCKOI'O aITOPOTHHKA.

p




BaMm u3BecTHO, YTO pa3sMHOXKEHUE SBISIETCS OJHUM M3 OCHOBHBIX CBOWCTB,
MPUCYIIMX >KUBBIM OPraHM3MaM M OTIMYAIOIIMM UX OT HEKHMBOH mpupozasl. B
pe3ynpraTe pasMHOXKEHHs KOJIMYEeCTBO ocoOel yBennuuBaercs. PasMHoOxeHue
MIPHUCYIIE BCEM KMBBIM OPTaHU3MaM.

brnaronaps npoueccy pa3MHOXEHUS! CTAHOBUTCS BO3MOXKHBIM ITPOIOJDKEHHE
poza U nepeaaya NPU3HAKOB B PSAY TOKOJIEHHM.

e

JCIICHUEC C YYaCTHEM BYX IIOJIOBBIX KJIETOK
criopamu NapTeHOTeHE3
TIOYKOBaHHE JIBOWHOE OIIOAOTBOPEHHE
(hparmenTanys
[IN30TOHUS
BEreTaTUBHOE

Becnosoe pazMHoxkeHHe TPOUCXOANUT O€3 ydacTus TMOJIOBBIX KIeToK. [Ipu
BEreTaTHBHOM Pa3MHOKEHMH B 0Opa30BaHUU HOBOTO OpPraHM3Ma y4acTBYET OJI-
Ha 0CcOo0b (32 MCKIIIOYCHHEM INPUBUBKH). B pe3ynbrare Takoro pa3MHOKCHHS
HOBBII OpPraHU3M SIBJISIETCS HOCHTEJIEM IPU3HAKOB MAaTEPHHCKOTO OpraHH3Ma.
[TockombKy B 3TOM IMPOIECCE KIETKH 00pa3yloTCs MyTeM MHTO3a, 00pa30BaB-
mrasicst 0co0b TEHETHUECKH HE OTIMYAETCs OT MCXOMHOM. becmonoe pazmuoxke-
HUE COXpaHsIET MPHUCIOCOOIICHHOCTh OPraHW3MOB K HEH3MECHHBIM YCIOBHUSIM
CpeIbl, YKpPEIUIIeT poiib cTabmim3upyromero oroopa. Takas hopma pazMHOKe-
HUS UCHOJIB3YeTCs IS yBEJIIMYEHUs KoauuecTBa ocodei. CriocoObl BereTaTus-
HOIr0 Pa3MHOXCHHUA HUCHOJB3YIOT IJId PA3MHOXKCHUA MHOTUX LCHHBIX COPTOB
pacTeHHi. BONBIIMHCTBO OpPraHU3MOB, PA3MHOXKAIOIIUXCS OECIIONBIM ITyTEM,
CIIOCOOHEI Pa3MHOXKATLCA U ITOJIOBBIM ITYTEM.

FBecnonoe pasmnoocenue:

P> OBICTpBIiA CTTOCOO pPa3MHOKEHHS;

P He 00pa3yroTcs )KEHCKHE U MY)KCKHE TTOJIOBBIE KIICTKH;

P npoucxonuT 6e3 OIUIOOTBOPEHHUS;

P pasHooOpasre, B OCHOBHOM, HE MTPOSIBIIICTCS;

P> He UMEET CYIIECTBEHHOTO 3HAYCHHUS JIJISl BOJTIOIUH;

P 0coOH HEYCTONHUNBBI K MEHSIOIIUMCSI YCIIOBUSAM CPEJIbI.

ITon0BOE pa3sMHOKEHHE — 3TO Pa3MHOKEHHE, KOTOPOE MTPOUCXOIUT C ydac-
THEM TOJOBBIX KIETOK. Yarie BCEero mpH MOJIOBOM Pa3MHOKEHHH >KEHCKHE U
MYXCKHE TaMeThl 00pa3yroTcsi B MAaTEPHHCKOM M OTIIOBCKOM OpPTaHU3ME COOT-
BETCTBEHHO. Ha OCHOBE NMPU3HAKOB CXOJACTBA M OTIMYHUS MEKIY KCHCKUMHU U
MYXCKHMH TIOJIOBBIMH KJIETKaMH, BBIJIENISETCSI HECKOJIBKO THUIIOB TaMETOTeHe3a!




1. U302amus — raMeTbl OAMHAKOBOTO pa3Mepa CO KTy TUKAMH.

2. Anuzoeamusi — TaMEThI CXOJIHBI 110 CTPOEHUIO, HO OTIIMYAIOTCS IO pa3Mepy.

3. Ooeamusi — MyXCKHE€ TraMeTbl MEIIKHE, CO KTyTUKOM, KEHCKHE TaMeThl

KpYIIHbIE, O€3 )KI'yTHKOB.

3urora, oOpa3oBaBIIascs IOCIE OIUIOJOTBOPEHHUS, SBISETCSA HOCUTEIEM
NPU3HAKOB JBYX poauteneil. Ecau y MHOTMX OpraHu3MOB MPOUCXOIUT Kak Oec-
10JI0€, TaK U M0JIOBOE Pa3MHOXKEHHE, TO JUIsl TO3BOHOYHBIX KMBOTHBIX Xapak-
TEPHO TOJBKO MTOJIOBOE Pa3MHOKEHHE.

Ilonosoe pazmnodcenue:

P> [IPOMCXOUT C yJaCTUEM MYKCKHX M KEHCKUX I'aMeT;

P> y JKUBOTHBIX TaMeThl 00pa3ylOTCs B OCHOBHOM, MEMOTHYECKUM CIIOCO-

OoM JeNIeHts, a y pacTeHHH — ITyTeM MUTO3a U MeH03a;

P oOpasyercst 3Urora;

P> nocraBisieT MaTepua IS SBOIIOLUH;

P oOpazoBaBIInecss 0COOM MOTYT OBITh YCTOMYMBBIMU K YCIOBUSIM OKpY-

JKAIOLIeH CpeJibl;

P> MeUIEHHO IIPOTEKAIOLIUiA IpoLecce.

Pa3HOBHIHOCTH MOJIOBOTO Pa3MHOKCHHUS:

* Konvrozayusa — 3to nonoBoi mpouecc. Ocobu, y4acTByOIIKUE B 3TOM MPoO-
1ecce, He pasMHOXkaroTcs. OJJHAaKO B pe3yabrare 0OMEHa siiep MeX 1y KJIeTKaMU
HOSIBJISIFOTCS. HOBbIE KOMOMHAIIMY T€HOB.

* Pazmnosicenue 60 épemsa uepedo6anus nOKONEHUIl Y HEKOTOPBIX OIHOK-
JIETOYHBIX U CIIOPOBBIX PACTCHUH.

* [lapmenozene3 — ciocod MOJIOBOTO PA3MHOXKEHUS, IIPH KOTOPOM ITPOUCXO-
JUT pa3BUTHE OpPraHu3Ma U3 HEOIUIOJOTBOPEHHOW siilieKkieTKH. B muennHoin
CeMbE HOBOE ITOKOJIEHHE Pa3BMBAETCS KaK M3 OIIONOTBOPEHHBIX, TAK U M3 He-
OIJIOZIOTBOPEHHBIX ULl 3 0I1000TBOPEHHBIX ULl 00pa3yroTcst paboune mye-
JIbl ¥ HOBasl MaTKa, a U3 HEOIUIOAOTBOPEHHBIX SN[ — CAMIIBL.
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mamka (2n) pabouas nuena (2n)

* Pazmnoscenue 2onocemennvix pacmenuil. B ;xeHCKUX U MY>KCKUX TIHII-
Kax pa3BUBAIOTCS TMOJIOBBIE KJIETKU. B pesynbrare ombuIeHHs U OIUIONOTBOpE-
HUS 00Pa3yIOTCSl CEMEHA B KEHCKUX MIMIIKAX.

* /leoiinoe onnooomeopenue y yeemkoewvix pacmenuii. OJHUM U3 Xapak-
TEPHBIX MPU3HAKOB MOKPHITOCEMEHHBIX SBISETCS TOSBUBIIUICS B IBOJIOIUN
1BETOK. B pe3ynbprare ciusiHUS MYKCKHX TaMeT (CIEpMHUEB) C SHIEKIETKON U
LEHTPAJIbHON KIETKON B CEMSIIOYKE MEeCTUKA 00pa3yeTcs III0]] C CEMEHEM.



IMonoBoe pa3sMHOKEHME Y TO3BOHOYHBIX JKHBOTHBIX. JKeHCKHil w
MYXCKHE raMeThl pa3BHBAIOTCS B MOJIOBBIX JKele3ax. [locie ux ciusHus oOpa-
3yercsi 3urota. B pesysbrare JeieHus 3UuroThl 00pa3yeTcss MHOTOKJICTOYHBIH 3a-
POIBIII, KOTOPBIA pa3BUBACTCS BO B3pOCIyI0 0co0b. HecMOTpst Ha ouHAaKOBOE
MPOKMCXOXKICHUE MOJIOBOM CHCTEMBI, B PA3MHOXCHUHU MMO3BOHOYHBIX KUBOTHBIX
€CTh PsiJl OTIIMYUTEIBHBIX PU3HAKOB. CBSA3aHO ATO B IIEPBYIO 0YEPEIlb, C IBYMSI
dbopMamMH OIUIOOTBOPEHUS — HAPY)KHBIM M BHYTPEHHUM. Y MHOTHX BOJHBIX
YKUBOTHBIX TIPOMCXOMT HAPYKHOE OILIOJIOTBOPCHUE.

VY CyXOMyTHBIX YXHBOTHBIX MPOUCXOIUT BHYTPEHHEE OIUIONOTBOpPEHHE. Y
HUX TaKKe MPOSBIIIOTCS OTIIMYMTEIIbHBIC IPU3HAKU B pa3MHOXKeHHU. Hampumep:

P DMOpHOHANILHBINA TIEPUOJ] PA3BUTHS HAYMHAETCS BHYTPH MATCPUHCKOTO

OpraHu3Ma | MPOJO0JDKACTCS BHYTPH SHUI, OTIIOKCHHBIX B OKPYKAIOIIYIO
cpeny (nmuybsl, GOTLUUHCMBO NPECMBIKAIOWUXCS, SUYEKNA0YUUEe MIEKO-
numaiowue).

P DMOpHOHAJIBHBIN MEPUO]] Pa3BUTH HAYHMHACTCS B MATEPHHCKOM Opra-

HU3ME, a 3aKaHYMBACTCS MTOCIIC POXKICHUS BHE Tella MaTepH (CyMUaThlIii).

P DMOpHUOHAJIBHBIN MEPHOJT PA3BUTHUS MOJTHOCTHIO MPOXOUT BHYTPH MaTe-

PHHCKOTO OpraHu3Ma (IIaeHTapHbIe MICKOITUTAIOIIHE).

Hecmotpst Ha cyliecTBoBaHME pa3HbIX (HOPM OILIOAOTBOPEHUS, 00pa30BaB-
IIasCsl 3UrOTa JaeT Hauyajao HOBOMY OPraHHM3MYy, B TEM CaMbIM 00CCIICUYMBACTCS
pa3BUTHE CJICAYIOIIETO MOKOJICHHS.

TakuM 00pa3zoM, pa3MHOKEHHE SBIISCTCS BAKHEHIIIAM MPOIECCOM IS JKHU-
BBIX OPraHU3MOB, 00€CIICYMBAIONIIM BO3MOKHOCTD TIPOIOJDKEHHS POJIA.

® 1. Haiinure BapuaHThI C HEMPABHILHBIM COOTBETCTBHEM:

A) XBOIIT — TBUTHHUK IIBETKA B) muena — napreHorenes
C) nAryiika — BHyTpeHHee OIUIOJOTBOpeHne D) TUrp — mianeHTa

E) ameba — nenenue momonam

a)l;2 b)3;4 c)3;5 d)1;4 e)4; 4

2. CKOIIBKO TaMeT HEMOCPEICTBEHHO y4YaCTBOBAJIO B 0Opa30BaHUH OIHON
MaTKH, IByX pabo4ymX IMUell ¥ MATH CaMIOB B TUEIMHON ceMbe?

3. [lomenurech Ha TPyHmIbBl B COOTBETCTBUU C TEMaMH, MPEIIOKEHHBIMU
Hmxke. [logroroBeTe mpe3eHTanyu, NpoBeauTe o0cykIeHne u 0000ImTe
pe3yIbTaThl.

* becnosioe pasMHOKeHNE U €r0 (HOPMBI;

* [IpucniocoOeHus y pacTeHUH, pa3MHOMKAIOIIUXCS TIOJIOBBIM ITyTEM;

* Pa3MHOXKEHHE, MPOTEKAIOIIEE C YEPEAOBAHUEM MTOKOJICHU;

* [IpucriocoOeHnst Y TO3BOHOYHBIX KUBOTHBIX C HAPY)KHBIM OILIOIOT-
BOPCHHUEM;

* BHyTpeHHET0 OIJIO0TBOPEHUE U €r0 3HAYCHHE.




Pa3npakumMocTh KMBbIX OPraHU3MOB

@ Pactenne Mumo3a crmocoOHO MIHOBEHHO CBOpPAYMBATh JIMCThS MIPH JTYHOBE-
HUAW BETPA, MOBBIIICHUU TEMIIEPaTypbl, U3MEHEHUH WHTEHCHUBHOCTU CBETA.
[Ipu Bo3zmeiicTBUU Ha cTeOEIh 3TOTO PACTEHUS MPOUCXOAUT TTPOTHUBOIOIOK-
HBII Ipouecc.
)KI/IBOTHOC B [IOUCKEC IMUIIN BUIUT Bpara, MT'HOBCHHO 3aMI/IpaeT, a 3aTeM Hyc-
KaeTcst B OerctBo. ECTh 7M1 CXOACTBO MEXAy INPHUBEACHHBIMU IPHUMEpa-
mu? Kak MO’KHO Ha3BaTh 3TH MPOIIECCHI?

i N
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@) - KakoB MeXaHW3M OTBETAa Ha BHELIHHE PA3IPakKeHHs Ha NMPUMEPE JIMCTHEB
MHUMO3bI U OErCTBa aHTWJIONBI IPU BUJIE XUIITHUKA?
* CpaBHHUTE TIPOIIECChI: peduieke U pa3IpakuMOCTh. Pa3bsicHuTe, B UeM 3ak-
JIIOYAETCS CXOACTBO M PA3INUUs MEXKITYy HUMHU.
» Kakue n3MeHeHus: NpOUCXOIWIM B MPOLIECCE PA3APakKUMOCTH B CBS3H C
YCIIO)KHEHUEM CTPOCHHSI )KUBBIX OpraHU3MOB B Xoie 3Boormu? M3noxu-
T€ Pe3yJIbTaThl CBOET0 HCCICIOBAHMS.

Jlns cBOEro CyIiecTBOBAaHUS >KMBBIE OPIaHMU3MBI JOJDKHBI ONPEACICHHBIM
00pa3oM pearnpoBaTh Ha YCIOBHUS OKpPY’KalOIIEH Cpelbl, IPEeoJoIeBas MpersT-
CTBUSI, BO3HUKAIOLIUE [Iepe]l HUMU. B MPOTUBHOM Cily4ae OHU MPOCTO HE CMO-
T'YT BBDKUTD.

K mpumepy, n3 nomaBmux B IIyOOKOe 03epo Jroei Oosblile MIaHCOB yTO-
HYTb OKQ)XXETCS y TeX, KTO HE MOXKET IUIaBaTh.

Cy1ecTByomuye B HACTOSIIEE BPEMS KUBBIE OPTraHU3MbI MPUCITIOCOOMINCH
K YCJIOBHUSIM OKpYIKAroIIeH Cpeibl U MOATOMY CMOIIH BBDKHTH. CIIOCOOHOCTH
T000TO MPEACTAaBUTENS )KUBOM MPUPOIBI PearupoBaTh Ha Kakoe-Tubo pasnmpa-
KEHHE HAa3bIBACTCS pazopaxcumocmvio. Pa3znpakuMocTh ObIBa€T BHEUIHSS H
BHypeHssa. Eciu B KpoBH 4enoBeKa MOBBIIIAETCS YPOBEHb TOPMOHA TUPOKCUHA,
TO ydvamaercsi cepauebuenue. [IpuBeneHHbI mpuMep IEMOHCTPHPYET peak-
LMIO HAa U3MEHEHUE BHYTPEHHEH cpenbl opranni3Ma. Eciu 4enoBek HepBHUYACT,
TO y HEro B KPOBM MOBBIIIAETCA YPOBEHb aJpEHAIMHA. DTO MPOUCXOTUT O[]
BIMSTHUEM BHEIIHETO pa3ApakeHUs.



Pa3zgpaxumocts y pactenunid. HetpynHo HaOmonarh 3a pa3napakuMOCThIO
y pacTeHuil. Y pacTeHui Ha TIOJOKOHHUKE CTEOIHM ¥ JINCThS HAIPABJICHBI B CTO-
POHY COJIHEYHOIO CBETA, KOP3MHKA IOCOIHEYHHKA IIOBOPAYMBAETCS BCIEH 3a
CosHLIEM, JTUCThS MUMO3bI CBOPAYMBAIOTCS TIOCIIE IPUKOCHOBEHUS K HUM — BCE
9TO IPUMEPBI TPOIIU3MOB. Tpo- 2
nu3Mbl — 3TO HAIPABICHHbIE
JBUKCHHUS OPraHOB pPacCTEHUM
0[] BO3JIEMCTBUEM BHEIIHETO
dakropa. Y pacTeHHl MOXHO
OOHapyXUTh TPONU3MBI HE
TOJBKO II0 OTHOLIEHHIO K CBe-
Ty, @ TaKkK€ U B OTHOIICHUU
MOYBBI M HEKOTOPBIX XUMHUEC-
KHX BEWEeCTB. Y pPacTeHUs
Oapbapuc, Korma HacekoMoe J
IIPUKAcaeTcs K MbUIBHUKY, TO LBETOK Cpa3y e HaKJIOHAETCS U HaCEKOMOE OKa-
3BIBAETCS MTOJHOCTHIO OCHIIAHHBIM IBUIBLON. JIOBIS HACEKOMBIX HAaCEKOMOSI-
HBIMHM PACTEHMSIMH — 3TO TOXKE PE3YJbTaT pazapakuMocTH. CriepMaTo30U/Ibl
MXOB M IAalNOpPOTHUKOB IEPEIBUTAIOTCSI B CTOPOHY BEILECTB, BBIIEISIEMbIX
SIMIIEKIIETKOW. DTO MPUMEP TAKCHCa Y MHOTOKJIETOUHBIX PACTEHUH.

PackpbITe M 3aKpbITHE IBETKOB CBSI3aHO C M3MEHEHHEM HHTEHCHBHOCTH
CBETa U TeMIepaTypbl B TEUEHUE CYTOK. JTO CBSI3aHO C POCTOBBIMU JBHKECHU-
MU YalllEJIUCTUKOB W JICIECTKOB. J[pyroil NpUYMHON ABMKEHUH Yy PACTEHUN

ABJISIETCS U3MEHEHHUE KOJIMUYECTBA BOJbI B KJIETKAX.

Pa3npaskuMoCThb y 0/JHOKJICTOYHBIX OPraHU3MOB. B pesynbrare HalOmoze-
HUI HaJ OakTepusiMU OBbLIO BBIICHEHO, YTO KaK TOJIbKO OHHU IOYYBCTBYIOT IH-
11y, TO HAYMHAOT JBUTATHCS 110 HAIPABICHUIO K Hel. Eciin B Karuio ¢ npecHo-
BOJHBIMH amMe0aMH MOMECTHTh KPUCTAJUIMK ITOBAPEHHOW COJIM, OHM HAYHYT
BTSTUBATh JIOXKHOHOXKH, OJHAKO
€CJIM BMECTO COJIU PSIZIOM OKaXeTCs
numa — 6akTepuu, OJHOKIETOYHbIE
BOZIOPOCIIA, MEJIKHE MPOCTEHIINE,
Torga ameObl CTaHyT BBITATMBATH
JIO>KHOHOXKKH JJIsl UX 3axBara. 3elie-
Has 9BIVIEHA IUIABa€T C IOMOIIBIO
KryTuka. Ecnu oHa HaTkHeTcs Ha
IPENATCTBHE, TO BHAYaje OCTAHO-
BUTCS, 3aTE€M PA3BEPHETCS U YIUIbI-
BET B JPYrylo CTOpoHy. Takue oT-
BETHbIE PEAKIHMU Y OJHOKJIETOYHBIX U OOJBIIMHCTBA MHOTOKJIETOUHBIX
Ha3bIBAIOTCS makcucamu. TAaKCUChl — 3TO HAINIPABICHHBIE BUKEHUS OAHOKIIE-
TOYHBIX OPraHU3MOB WJIM OTAEIbHBIX KJIETOK MHOTOKJIETOYHBIX OPraHM3MOB
HOJ1 IeHICTBUEM OIPE/IECIIEHHOTO Pa3ApaXKUTEs.




PazapakuMocTh y MHOTOKJIETOYHBIX
OpPraHu3MoB. BOJBIIMHCTBO >KUBOTHBIX Be-
JeT aKTUBHBIA 00pa3 km3HH. Hambomee
CJIOJKHBIE JBMKCHHS MOXKHO OOHApyKUTh Y
MO3BOHOYHBIX XHBOTHBIX. OHH TPOSBISIOT
pa3sHoOOpa3Hble peakluu Ha Pa3IpakeHHUs.
Hampumep, ecim OCBETHUTH PHIO CHU3Y, OHH
HAYHYT IJIaBaTb Ha CIIMHEC.

BbI 3HaeTe, 4TO B OTIIMYHME OT MPOCTEUIINX (OIHOKIIETOUHBIX), Y OOJIBIIMH-
CTBa MHOTOKJICTOYHBIX JKHBOTHBIX Pa3IpaKMMOCTh Ha3bIBaeTCs Pe(ICKCOM U
YIIPABJISIETCS € MIOMOIIBIO HEPBHOM CUCTEMBI. Tak Kak y pa3iIM4YHbIX )KMBOTHBIX
pa3BUTHE HEPBHOM CHCTEMBI HEOAMHAKOBOE, UX PE(IICKCHI TAK)KE Pa3TUIHBbI.

BwMmecrte ¢ ycroHEHUEM CTPOSHHSI HEPBHOM CUCTEMBI YCIIOKHSIIOTCS U ped-
JIeKChl. Peakiiusi aHTHIIONBI Ha TTOSIBJICHUE XUIHUKA — 9TO CJIOXKHBINA yCIOBHBIH
pedurekc.

AKTHUBHOCTH OpTaHU3Ma MPOSBIISICTCS B BUJIC OTBETHOM PEaKIUK Ha pa3jpa-
JKCHHE TOCPEACTBOM pasapaxkumoctu u pedekcos. [lpu sToM mpoucxoaut
HPUCIIOCOONIEHHE OPraHu3Ma K MEHSIOIIUMCS YCIIOBHSM OKPYIKAFOIIeH Cpebl.

1. Pa3psicnure mpuuuHBI pocTa cTeONs pacTeHUH B CTOPOHY HCTOYHHMKA
CBETa, a KOpHEN — BIIYOb II0UBBI.

®

2. Mcxons U3 mepBoro pucyHka, cobaka He MOXKET JocTarh nuiry. Ha cre-
JIYIOIEM PHUCYHKE BHJIHO, UYTO BTOpAsl MOIBITKA OKa3ajlaCh YCIICIIHOM.
Kaxk BbI MOkeTe ATO 00BICHUTH?

3. Cobepute MaTepHal, MOCBSIIEHHbIN pa3HOOOpas3nio pedaeKcoB y
MM03BOHOYHBIX KHUBOTHBIX M IOJTOTOBBTE MIPE3EHTALIH.



HpOI/I?.BOI[I/ITeJ'II/I OpraHn4veCKuxX BeIeCcTB

D ObwuTaromye B IpUPOJIe OMPEISICHHbIE 0COON KUBBIX OPTaHU3MOB JKH-
BYT HE TIOOIMHOYKE, a TPYIMIaMu. Takue TPyMIbl BMeCcTe 00pa3yroT IPUPO-
HbIe cooOmiecTBa. B 3TuxX rpymnmax MeXmay opraHH3MamH M OKPYKAIOIIMMH
(hakTopamMu CyIIecTByeT MHOTO B3aWMOCBsi3ed. M3 HUX caMbIMH Ba)KHBIMHU
SIBJISIFOTCS TTUILIEBBIC CBSI3U.

1. Kak 00pa3yroTcsi mUIeBbie CBA3H?

2. Kakue opranm3mbl «IIEpeHOCST BEIIECTBA U3 HEXKUBOH MPUPOJIBI B KUBYIO?
3. Kak OHM OCYyLIECTBIISIIOT 3TOT IIEPEHOC?

4. Kak MOXXHO CrpynupoBaTh 3TH OpraHUu3Mbl?

Paccmotpute cxeMy B3auMOCBSI3€l MEXKy KUBBIMH OpPraHU3MaMH.
Pacnipenenure oprarusmel 1o rpynnaMm X u Y. M310XuTe IPUYHUHEL CO-
OTBETCTBYIOILETO BHIOOPA.

KHUCIIOPOJ
MIHTATEITbHBIC
’ | BEIIICCTBA | }

opran3y X

T

@ | ny6 || XJI0pesIa |©|6aKTepn;1 FHI/IeHI/I}I| @|1'IpOI/I3BOI[I/ITCJIB|

@ | CJIOH | @ |M0)I()KCBCJII>HI/IK|@| IIIaMITMHbOH | ®| 1'IOTp€6I/ITCJII> |

VYrepon sIBIsS€TCS OAHUM M3 OCHOBHBIX AJIEMEHTOB, BXOAAIIMX B COCTaB
MOJICKYJI OPraHUMYCCKUX BCUICCTB (6CJ'IKI/I, JIMIIKUJBI, YITICBO/JbI, HYKJICUHOBLIC
Kkucnotel, AT®) B KJIeTKax )KMBBIX OPraHU3MOB. MICTOYHMKOM yryiepozaa, BXO-
JSIIIIETO B COCTaB MOJIEKYJT OPIraHUYECKUX BEIIECTB, SBISIETCS YIVICKUCIbIN Ta3
Bo31yxa. [Ipu HOpMaNbHBIX YCIOBUSX B aTMOC(HEPHOM BO3IYXE COACPKHUTCS
0,03% CO,. B mpupozie yrieKucplii Ta3 MOCTOSHHO 00pa3yeTcsl B PE3yJbTaTe
IMPpOoHECCOB JbIXaHUA, THUCHHA OTMECPIINX OPraHu3MOB, MUHCPpAJIU3alluu Opra-
HUYECKUX BEIIECTB.




Kaxkum ke 00pa3om ero coyepkaHue B BO3AYyXe COXPAHAETCS OTHOCHTEIEHO

MOCTOSIHHBIM?

/

Atmoceprbiii CO,

AN

JomnonHute cxemy.

S e

HEKOTOpBIE )KUBOTHBIE ? HEKOTOpBIE OaKTepUH
Y Y
? ?

?

Bonburyro yacte cpeau Npou3BOAUTENEH OpraHMYECKUX BELIECTB COCTABIISA-
10T (DOTOCHHTE3UPYIOIIUE OPTaHU3MbI, KOTOPbIE YMEHBIIAIOT KOJIMYECTBO YIJIe-
KHCJIOTO I'a3a U MOBBIIIAIOT KOJIUYECTBO KHCIOpO/a B atMocdepe.

CBCT

|yrrexucneiiiras| +| Boma | —————> | rmmokosa |+| xmcmopon |

Asmompogpnvie 6axkmepuy CUHTE3UPYIOT HEOOXOAMMBIE MM OPraHHYECKHE
BEIIeCTBA U3 HeOpraHnyecknx. Takue OakTepuu AEJSITCS Ha JABE TPYMIIbL: (POTOT-
podsr (poTocuHTE3UpYIONIHE) U XeMOTPO(dbI (XemocuHTe3upytomme). orocun-
Te3Upyolre 0aKTepUH TakK ke, Kak U pacTeHHUs, OCPEACTBOM (DOTOCHHTE3A IIPO-
W3BOIAT OpPraHMYECKHE BeIIeCTBa. VICTOYHMKOM SHEPruMl ISl HHUX SBISETCS
COJHEYHBIN cBeT. OIHAKO OHU HE MMEIOT TAKUX CIEUUAIbHBIX OPraHOMIOB, Kak
XJIOpOTIAcThl. XJIOPOPHIUT y ATUX OaKTepuil pacrmonaraeTcsi CBOOOTHO B IIUTOII-
na3Me (IypITypHbIE U 3eJIeHbIe OaKTepUH) MM Ha (POTOCHHTE3YPYIOIINX MeMOpa-
Hax (umaHoOakTepun). YpaBHEHHS Ui (POTOCUHTE3UPYIOIUX OAKTEpUi, CUHTE-
3UPYIOLIMX OPraHMYECKOE BEIECTBO C UCIIOIb30BAaHUEM SHEPIHHU CBETA:



CBET
6CO,+ 12H,S ———> C.H O, (moko3a) + 6H,0 + 128 (nypnypreie baxmepuu)
xJsopoduiui

CBECT

6CO, + 12H, ———— C.H O, (tmoko3a) + 6H,O (senenvie baxmepu)

XJI0po LT

CBET
6CO, + 6H,0 —— > C H O, (mmoxko3a) + 60, (yuanobaxmepuu)
XJ0podUILI

Kak BuIHO M3 peakiuii, OakTepuu OTINYAIOTCA 10 UCIIOIb3YeMOMY MCTOY-
HUKY Bozopoza. [ToaTroMy myprypHbIe U 3eleHble OaKTEpUU HE BBIICISIOT CBO-
OomHBIN KUCIOpOX B Tporecce (GOTOCHUHTE3a, B OTIUYHME OT IUAHOOAKTEpHH,
Ha3bIBAEMBIX TaK)KEe CHHE-3€JICHBIMH BomopocisMmu. llmanoOakrepuu MOryT
KHUTh B 3arpSA3HEHHBIX OPraHMYECKUMH OCTaTKaMH BOJOEMaXx, TOTJAa KaK MHO-
T'H€ OPTaHU3Mbl B TAKHX YCJIOBHSIX CYIIECTBOBATh HE MOTYT.

Xemocunmesupyrowue dbaxmepuu NCTIONB3YIOT SHEPTHI0 XUMUYECKUX PEaK-
LU 17151 CHHTE3a OPraHUYeCKHUX BEIIECTB M3 HEOPTaHMUECKUX, HE HYXIasCh B
COJTHEYHOM SHEPTUH. XeMOCHHTE3UpyIonie OakTepun (CepoOaKTepuu, KeIe30-
Oakrepuu, HUTPUDUUUPYIOIIUE) CUHTE3HPYIOT OpPraHMYECKHEe BellecTBa 3a
CUET XMMHUYECKOW dTEPIrUH, BHIIEISIONICHCS BO BPeMsi OKUCIICHHSI HEOpraHude-
CKHUX BEIIECTB.

Aemompoghnuie scusomuuvle. OITHOKIETOUHOE TPOCTEHIIEE KUBOTHOE IBT-
JIeHa 3eJIeHas COACPXKUT B LuTorasMe 6osee 20-25 xpomarodopos. [lHeM 3Br-
JIeHbI cOOMPAIOTCS B XOPOIIO OCBEUICHHBIX y4acTKax Bojoema. B 3To Bpems y
HUX TPOUCXOIUT (OTOCHHTE3. DTOT MPOIECC MPOTEKAET U B KJIETKAX KOJOHH-
aJIbHOTO MPOCTEHIIIET0 BOIBBOKCA.

4 A (i

N

Benenas s62nena Boneokc

Pacmenus. B stom HapcCTBE IMMOAABJIAIOIICE OOJIBIIMHCTBO Hpe]:[CTaBI/ITCJIeﬁ
HMECCT XJ'IOpO(l)I/IJ'IJ'I, " CJICO0BATCIIbHO, OHU ABJIAIOTCA NPOU3BOAUTCIIAMU Opra-
HHUYCCKHUX BCHICCTB. HpOI/I3BeI[eHHBIe paCTCHUAMU OPraHUYCCKHE BCHICCTBA
CO3at0T OCHOBY MHUIIICBBIX I.ICHCfI JJIs1 BCEX )KMBBIX OPraHU3MOB.




MOALAPCTBO PACTEHUSA MECTO

MNPOTEKAHUSA
®OTOCHUHTE3A

Huszmue g Xpomarodop

™

Bonopociu
Boicuiue %

Moxoo6pa3sHsie XJioponJjact
[MamopoTHEKOOOpa3HBEIE

T'onocemeHnHbIe

ITokpeITOCceMeHHbIE

Kax n3BecTHO, CHHTE3 OpPraHMYECKUX BEIIECTB y PACTEHUW MPOUCXOAUT, B
OCHOBHOM, Ha CBETy. B TEeMHOTE 3TOT TpoIecC OBICTPO OCTAHOBIUBACTCS.
TonmbKO XeMOCHHTE3UPYIONNE OAKTEPUU CIIOCOOHBI CHHTE3UPOBATh OPraHUYEC-
KM€ BEIIEeCTBAa M3 HEOPraHMYECKNX B JIt000e Bpemst cyTok. Kucmopon, Bbiiemns-
IOLIUICS TIPOU3BOAUTEISIMA OPTaHUYECKUX COCIUHEHHM HEoOXOmuM JUIst
JIbIXaHUS JKUBBIX OPTaHU3MOB.

Pactenusi, cocTaBisionyie OCHOBHYIO YacTh MTPOU3OAUTENICH OPraHUYeCKIX
BEIIECTB B OMocdepe, SBISIOTCS HE3aMEHUMBI JIJISl IPOJIOIDKEHUS JKnU3Hb. CoX-
paHsis pacTeHUs, JIFOMU TeM CaMbIM 00ECIIeYMBaIOT CYIIECTBOBAHHE JKU3HU Ha
3emie.



@ 1. Pemure cnemyromue 3a1a4u:

a) CKOJIbKO TpaMMOB TJTFOKO3bI CHHTE3HPOBAJIOCh B Ipoliecce (OTOCHHTE-
3a [IPU HOPMAJIBHBIX YCJIOBHUSX, €CIH ObLIO ucnonb3oBaHo 44,8 1 CO, ?

b) Ecnu B mporiecce oTocuHTe3a OBUIO MCTIOIB30BAaHO 3 MOJIS BOJIBI, TO
ckonbko utpoB CO, 3a 3T0 BpeMs nomomaercs?

2. Kak BbI ymaere, Hy>)KHO JIM B CIIAJIbHE CTaBUTh Ha IOJOKOHHUKE pacTe-
Hus B ropuikax? [loscHuTe cBOM OTBET.

3. Uto 13 nepeunciIeHHoro B cXxeMe BepHO?

[N |—[ M |
'\\\\T ¢

L |« [ K |

1. L — mpou3BoauTenh OPraHNIecKuX BemecTB, M — moTpeOuTeb.
2. K MoxeT ObITh (POTOCHHTE3UPYIONIUM OPTaHU3MOM.
3. N He cHHTEe3UpYyeT OpraHnYecKre BeleCTBa, HEOOXOIUMBIE EMY.

A) tonbko 11 B) Tonbko 11
C) Tonbko | D)Iulll
E)yInll

4. Kietku ¢ XJIOpOIIacTaMH:
I. CiocoOCTBYIOT yBEIHMUEHUIO COZIEpKaHUS KUCIOpoaa B aTMocdepe.
II. I3BnekaroT SHEPTUIO U3 MUTATEIbHBIX BEIIECTB.
1. CtocoOCTBYIOT YMEHBIICHUIO COACPIKaHUS YIIEKUCIOrO ra3a B aT-
Mocdepe.
JIiis mpoTeKkaHus KaKuX MPOIIeCCOB HEOOXOIUM CBET?
A)tomexko I  B)Iulll C)Iull D)IIulll E)ronsko I

5. Vkaxute cnoco0 mMHUTaHWS B HApCTBaX, KOTOPBIM OTHOCSTCS JAHHBIM
HU)KE€ OPTaHU3MbI U OIPEIENINTE NPOU3BOJIUTENIECH NEPBUYHOIO OpraHH-
YECKOI'0 BELECTBA.




MexaHu3M OMOCHHTE3a 0eJIKa

@ Bonbuias yacTh BeMECTB, MOCTYMAONMX B OPraHU3M M3BHE, PACIIETUIAET-
cs1. YacTe MpOAYKTOB PAaCHICIUICHUS MCIIONB3YETCS Ha CMHTE3 CBOMCTBEHHBIX

opranus3my BemiecTB. OcTanabHasi 4acTh YIOBJIETBOPSAET YHEPreTUYECKUE ITOT-
pebHOCTH opranu3Ma. Brimmmte B cxeMy BMecTo X U Y COOTBETCTBYIOIINE TEP-

: MHUHBI. M3105)KUTE TO, YTO BaM U3BECTHO 00 ITUX MpPOIECCaX.

IIPOUCXOAUT Ha
pubocomax

® ®

1. Kak mponcxoant cuHTe3 OENKOB B KIIETKE?

2. Ha xakux CTpyKTypax KJIETKH IPOUCXOIUT peaiu3alus 3Toro npoiecca’?
3. I'ne maxomutcst nHGOpMAIKs O IEPBUYHON CTPYKType Oemka?

4. Yro o3navaer 3axonuposanHas B JIHK unpopmanms?

5. Kak nndopmarus gocraBisercs K pudbocomam?

6. Kak mpoucxoauT cCuHTE3 MOJIMIENTUAHON 11enu Ha pudbocome?

[Tporecc 6mocuHTE3a OeNKa MPOUCXOANUT C YIACTHEM OOJIBIIOTO KOJTHYECT-
Ba (pepMEHTOB M 3HAUYUTEIBHBIMH 3aTpaTaMu SHepruu. C STUM IPOIECCOM CBS-
3anbsl Mosiekynel JIHK, a HemocpenctBeHHoe ywactue npuHuMaroT u-PHK,
1-PHK, pubocomsl, amuaOokuciaoTel. B JIHK conepxutcst HaciaencTBeHHas WH-
dbopmarus B BUIE ONPEAeICHHON MOCIEI0BATEIbHOCTH HYKJICOTHIOB — T€HETH-
YecKOoro Kojaa. I'eHeTuueckuil Ko TPUIUIETHBIN: coueTaHhe U3 YEeThIPEX BHUJIOB
HYKJICOTHJIOB 110 TPH COCTABIISACT 4°=64.

MPOUCXOJMUT B A1Ipe  |-> —>| OwuocmHTE3 Oenka

AMMHOKHCJIOTA CoxpaienHoe AMMHOKHCJIOTA CoxpaieHnHoe
Ha3BaHHe Ha3BaHHUe
AnaHuH Ana Jleiinun Jleit
ApruHuH Apr Jlm3uH JIus
Acnaparux AcH MeTHnoHuH Mert
AcnaparuHoBas Acn [ponun IIpo
KHCJIOTA
Banun Ban Cepun Cep
Tuctnoun T'uc Tupo3ux Tup
I'munun T Tpeonun Tpe
[myramua Imu Tpunrodan Tpu
I'myramunoBas I'my DeHnnanaHuH Den
KHCJIO0Ta
W3onennnn Uine Iucrenn Iuc

Amurnoxuciomol — MOHOMEPbL benkos



II ocHoBaHue I
I ocHoBanme OCHOBaHHe

Y (A) (1) A(T) I (1)

Den Cep Tup Lluc Y (A)
vy e o e e 0O

Jleit Cep - - A (T)

Jleit Cep - Tpu I (T)

Jlei IIpo T'uc Apr Y (A)

Jleit IIpo T'uc Apr o (I)
oo Jleit IIpo I'mu Apr A(T)

Jleit IIpo I'mu Apr I' (ID)

Une Tpe AcH Cep Y (A)
O b Aet Co MO

Une Tpe JIuz Apr A (T)

Mert Tpe JInz Apr I' (1)

Ban Ana Actt T YV (A)
I Ban Ana Acn T'mn (@I

Ban Ana I'my I'mn A (T)

Ban Ana Iy I'mu I' (1)

AM”HOKuCﬂOmbI, coomeemcmeyroujue ceHemudecKkomy K'Ody 6 OpcaHUuImMax yKapuomoe

B tabnuue 3a ckobkamu ykaszansl Hykieotusl u-PHK, a B ckobkax — coot-

BeTcTBYOIIME HykIeoTuasl JTHK.

Ha ocHoBaHMM TaOIHIIBI MOYXXHO HAWTH COOTBETCTBYIOIIUE aMHUHOKHCIIOTHI
Ha IMEpeceuyeHuu TpexX HyKJIeoTHa0B. Hampumep, aMUMHOKHCIOTa TUCTUAMH
onpenensiercs: kogonom [{AY B u-PHK.

@

\
© [~ ol G)

N3 64 tpunneros Toapko 61 ucnonb3yercs ang koguposaHus 20 aMuHO-
KHUCI0T. [I0CcKOIbKY KOJIMYECTBO TPUILIETOB MPEBBIIAET YUCI0 aMUHOKUCIIOT,
KaXK7asi aMMHOKHCIIOTa MOXET KOJUPOBATHCS OJJHUM HJIM HECKOJIBKUMHU TPHII-
JeTaMHu.

Tpunnersl, He KOIUPYIOLUIME AMUHOKHCIOTBHI, CIyXaT CUTHAJaMH JUis
IpeKpalieHnst OMOCHHTEe3a OeNIKa U Ha3bIBAIOTCS CTONKOIOHAMH.



n-PHK YAA YAT YTA
JHK ATT ATII AT
Cmon mpuniemul 8 9yKapuomax

CunTe3 60onpIIMHCTBA OSTKOB HAUMHAETCS C y3HAaBaHUS (epMeHTaMu pruodo-
coM AYT-konona u-PHK. D1or Tpuruier, konupyomuili aMuHOKUCIOTY METH-
OHUH, Ha3blBaeTcs crapToBbIM. Ha nepBoM sTamne OGuocuHTe3a Oeka Mpoucxo-
JUT TPAHCKPUMIMS. DTOT IpoLecC NMPOTEKaeT B Ape Ha MATPULE OJHON LU
JHK. Bo BpeMs TpaHckpuniuy HHGOpMaLUs 0 EPBUYHON CTPYKType OIpese-
neHHoro Oenka nepenuckiBaetcs ¢ oqHou nenu JJHK na u-PHK.

X i
' aJICHUH onexyna JIHK i; o rI_II/ITOP,I/IH

7 " reH?2 red 3
L- THMUH, YpaLuII TryaHHH

TPUIIIETHL

Cunmesuposannvie u-PHK

CRBIDRNORONA

9 @ @ 6@ @ & e e om

CTapT TPAHCIIALIUSA

Yuacmeyrowue ¢ cunmese u-PHK
buocunmes denxa

JTHK { AAA T I'TA T'IA
TTT AI'T AT LII'T

u-PHK {AAA VIII] TYA TTIA

u-PHK depe3 snepHble NOPHI IEpEXOAUT B LUTOILIA3My. BHavane ona mpu-
coefuHseTCsl K Manoi uactune pubocomsl. [locie storo Oonbinas yacTuia
NPUCOCIUHAETCS K MaJOi 4acTULE.



TpaHcasiuys HaYMHACTCSI ¢ MPUCOCAMHEHHs YacTUI[ pUOOCOM K IIEpBOMY,
CHUHTE3UpPOBaHHOMY B sifipe, koHy U-PHK. B npucoenunennoit k u-PHK vactu
pubocoMbl ((PyHKIMOHAIEHOM IIEHTPE) MOTYT HAXOMWUTCS 1Ba Tpuruiera. [lep-
BbII TpumieT obecrneunBaer pacno3HaBanue koaa u-PHK, a Bropoit obecneun-
BAE€T €ro MPUCOECTUHEHHE K I[eMH. AMHUHOKHCIIOTHI, SIBJISIFOIIMECS MOHOMEpaMu
OETKOB, TPAHCIIOPTUPYIOTCS K pubocomam mipu nocpenandectse T-PHK. ITpu
KOMILJIEMEeHTapHOCTH KoaoBbIX TpuiietoB U-PHK ¢ T-PHK, mexny Humu B03-
Hukaet cBi3b. [locne npucoeaunenus, nocrasienHon T-PHKo#, amuHokucno-
THI K IIeTIOUKe, pubocoMa mepeMentaercs Bepe] Ha OAUH TPHUILIET. DTOT Mpo-
necc amurcs 1/5, 1/6 cekyHasl. B mporecce OTHOBpEMEHHO Y4YacTBYIOT
HECKOJIbKO pOOCOM U MOTYT IPUCOETUHUTH AMUHOKHUCIIOTHI K LIEMOYKE.

Bo Bpemst 6MocuHTe3a MOTUNENTUIHON TENH B KJIETKE YBEIHMUUBAETCS KO-
JIMYECTBO BOBI, @ YUCIIO CBOOOTHBIX AaMUHOKHUCIIOT YMEHBIIIACTCH.

TPAHCKPUIILIHS TpaHCIIALUA
I JHK — 2 n-PHK ———> Genok

(3n-1) H,0 (n-1) H,O
N — YKHCIO CHUHTE3MPOBAHHBIX AMHHOKHUCIOT. Byayuu sHI0TEpPMUYECKUM
MIPOIIECCOM, OH MPOUCXOTUT 3a cueT sHeprun ATO.

1. Pemure 3agayu:

a) B mpomecce Tpancisanum 6enka Beyienmiock S0 Moneit Boabl. CKOIBKO
TPaMMOB BOJIbI BBIACTHIOCH TMPH TPAHCKPHUIIIMH KOTUPYIOIIEH YacTH
reHa JaHHoro Oenka?

b) Monekymsipnasi mMacca komupyromeid yactu u-PHK pasma 180000
a.e.M. M3 CKOTbKUX aMHHOKHCIIOTHBIX OCTAaTKOB COCTOHUT 3Ta MOJIEKY-
na Genka?

®

2. IMokaxwuTe Ha rpaduKax U3MCHEHUE HUKECIICIYIONIMX TTOKa3aTeseH B X0-
ne OuocuHTe3a Oenka:
a) KOJIMYECTBO aMUHOKHCJIOT B IIUTOILIA3ME;
b) KOTMYECTBO aMUHOKHCIIOTHBIX OCTaTKOB B MOJIEKYJIe OeJKa;
C) KOJIMYECTBO MOJICKYJT BOJIBL;
d) KoJIMYEeCTBO MENTUHBIX CBA3CH;
€) 3aBUCUMOCTH KOJIMUYECTBa (DEPMEHTOB,YYaCTBYIOIIMX B OHOCHHTE3E,
OT BPEMEHH

3. Hagepture cxemy pacuieruieHusi O€JKOB, MOCTYIAIOMINX B OPTaHU3M U
MOJrOTOBBTE HEOOBIIYIO MPE3EHTALUIO.




AT® — UCTOYHMK IHEPIUM B KJIETKE

@ Jlns peanuzanuu pasHbiX GYHKIHI OPraHU3Ma KUBbIE CYIIECTBA TOTPEOIs-
: 10T nuiLy. [lurarenbHble BEIIECTBA PACXOAYIOTCS HE TOJLKO Ha POCT U Pa3BH-
THE, OHU TaKXKe HY>KHBI JJIs1 BOCIIPOU3BOACTBA SHEPTUU. DTH BEIIECTBA MOXKHO
CTpYMIIAPOBATH, KAK MOKA3aHO HIDKE:

: A. 110 IPOUCXOKIEHUIO B. no xumuueckomy cocraBy
: 1) pacturenpHoe 1) oprannueckue (OeNKu, )KUPBI, YIIEBOABL, BUTAMHHBI U Jp.)
: 2) )KUBOTHOE 2) HeopraHnndeckue (Boja 1 MUHEPATbHBIE COJIH)

C. o ¢pyHKIIMH
YTJIEBOJIBI
1) sHepreTuyeckas % JKUPBI

2) cTpouTeNbHAs Oenku
3) perynupyromast Boa
perympy MUHEpaIbHBIEC COIH
BUTAMHUHBI

Kakue u3 3THX BemecTB 00ECHEUMBAIOT OCHOBHBIC DHEPTETHUECKUE IOT-
pebHoCcTH opranu3ma’?

L5

O PaccMmoTpuTe mpeanoxeHHyr CXeMy M OTBEThTE€ Ha BOIpochl. O0obmuTe
OTBETHI ¥ U3TIOKHUTE UX.

90900 OIZEOROIO
B3 6 5 © @ ® ©

Cunre3 ATO SHEeprus

.

AJlD H,PO, AT®

M

OOO BHCP&I/IH
0030 NG sssese

O pcaknuuu, Tpe6y10ume 3aTpar SHEPTHUU

1. Ha 4ro 3arpaumBaercss SHEpPrusi, BBIACIAIOIIAACS MPU PacIlEIUICHUN
OpPraHUYECKUX BELIECTB B KJIE€TKe?



2. Kakosa ¢ynkius AT® B kinetke?
3. Kakas peakuus IpOMCXOIUT MPH Pa3pbIBE OJHON MaKpOIPru4ecKon CBs-
31 B Mosiekysie ATD?

4. Ha 4to TpaTuTCs 9HEprus, KoTopas BbLaesseTcs npu ruapoause ATD?

B mporecce oOmMeHa BenecTs, MPH BHITOTHEHUH OPTaHU3MAaMU KaKOW-JIN00
(GYHKIINH, KIETKH HCIOJNB3YIOT SHEPrHI0 XMMHUYECKHX CBSI3€H MUTAaTENIbHBIX
BenlecTB. [locTynuBiIne BHYTph BELIECTBA C KPYMHBIMU MOJIEKYJIAMH, MOCIIE
nepeBapuBaHus, MPOHUKAIOT Yepe3 MeMOpaHy B KJIETKY. DTH BelIecTBa OOraThl
sHeprueil xumuueckux cpszeit ( 1r Genka -17,6 xx, 1r xupa - 38,9x/x, Ir
yrieBona-17,6 k/[x). Jlns Toro, 4TtoOBl KIETKHM BOCHOIB30BAIUCH DHEPTHEH
MUTATENFHBIX BEIIECTB, HEOOXOAMMO 3Ty 3HEPrHI0 HPUBECTH B HPUTOTHOE
cocrosiare. Hocutenem takoi snepruu sipnsietcss ATO.

Monexynbl AT® BHYTpH KIETKH SIBJISIIOTCS MUCTOYHMKOM 3Hepruu. OpHako
KJIETKa Cpa3y HE MCIIOJIb3YeT BCIO dHEpruio. YacTh ero XpaHuTcs B MaKpOIPIU-
YeCKHUX CBA3AX MOJeKylbl AT®, mpuroqHoro kK UCHoab30BaHUIO B JIH000€ Bpe-
Ms. B kietkax AT® nocTostHHO TpaTUTCS U 3aHOBO 0Opa3yeTcsi.

AT® (apeno3unTpudochopHas KUCIoTa)
AJ1® (anenosunaudochopHas KUCiIoTa)
M® (apeno3uHMOHO(POCOpHAS [KHCTOTA

A>A A

MaKpO3pIrudecKas CBsi3b
=

\‘\PJ (e \ /
ageHuH pubosa

ocTaTKi opTohocdOpHON KUCIOTHI

AT® + H,0 5 AJI® + H,PO, + 40 k]l
AJI® + H,0 & AM® + H,PO, + 40 ]l
AT® + 2H,0 = AM® + 2H,PO, + 80 Kkl

Oo6pasyromasics pu pacuieruieHun AT®D oprodocdopHast kuciaora He Ha-
KaIUIMBAETCs B KJIETKAX, MOCKOJIbKY OHA 3aHOBO HCIIONIB3YETCsl Ha 00pa3oBaHue
Hocutenst 3Hepruu. 3anacoB AT® B mpimne xBaraer Ha 20-30 cokpalueHuil.
[TosTomy B paboTtaromieii Mpinine AT® cuHTe3upyeTCs HEMPEPhIBHO.

Cunte3 AT® y pa3HBIX OpraHU3MOB, XOTs, 00J1alaeT CBOEOOPa3HBIMU OCO-
OCHHOCTSIMH, UMEET OIMHAKOBYIO OOIIYIO CXEMY.




AT®+H,0
KHCIJIOPOJIHOE BIKEHI
JIBIXaHKE
6I/IOCI/IHTe3
0CCKHCIOPOIHOE
—_—
JIbIXaHHE AKTHBHBIN TpaHCIopT
Mﬁ HEepBHas B036y,E[I/IMOCTL
AJIO+H,PO,

Hano ormerur, 4to kaxkaast KJIeTka camMa CUHTE3UpyeT HeoOXOAUMoe el Ko-
anuectBo AT®. [Tockonbky Monekynsl AT® He nepexoasT U3 KIETKU B KIETKY
WIN U3 OJIHOTO OPTraHU3Ma B JIPYTOi.

@ 1. B moka3zaHHOl Ha cXeMe TCIn peaK]_II/Iﬁ nmpousonuyini UIBSMCHCHUSA B

cTpykrype dhepmenta II
I pepment
B

- 11 dhepment

CuHTe3 KaKHX BelecTB OyaeT HapylieH?

A)EuF B)KuF  C)rtomsko E D) tomsko F EYDuE

I
CO,+H,0
2. Ha kakux sTamax B IpeACTaB-
JIEHHON CXEME MOXKET IPOHUCXO0-

itk cuaTe3 ATD? ObocHyiite MneKorgITaIOIliee ACTCHNS
oTpe €.
(z ALCTE ](JHI)OI/I?,BOZ[I/ITCJ'IB)

OTBCTHI 1 HpCI[CTaBLTC Hnx.
nuima + O, £ \

3. Pemure 3agauu:

a) B mponecce pacmerenuss AT® no AM® BwIIeanioch 160KI[>K
sHepruu. CKombKo Moel oprodocdopHas KHCI0oTa 00pa3oBaioch B
3TOM Mporiecce?

b) Ecau B Mmonekynax AT® comepxutcs 4 Makposprudyeckue CBsizu, TO
CKOJIBKO MOJIEKYJ puO03bl BXOJUT B UX COCTAaB.



MexaHn3M JHEPreTUYECKOro ooMeHa

@ Kuerka, kak HaMMEHbIIAs CTPYKTYPHAs €AMHHULA CTPOCHHS GONIBIIMHCTBA

JKUBBIX OpraHU3MOB, COCTOMT M3 BOJABl. MHUHEpPAIbHBIX COJEH U
OpraHMYECKUX BeIleCcTB. B KieTkax >KUBBIX OpPraHM3MOB MOKET IMPOUCXO-
JIUTh CUHTE3 OpraHMuYecKux BemecTB. Kak BaM y»ke U3BECTHO, OCHOBY KJIETOK
COCTAaBJISIIOT OPTaHUYECKUE BEIECTBA - OEJKH, KUPbI, YIIIEBO/IbI,HYKICHHO-
Bbl€ KHCJIOTHI U BUTaMUHBI. B OCHOBHOM 3TH BEIIECTBA CHHTE3UPYIOTCS U
BKJIIOYAIOTCSI B KPYTOBOPOT BEIIECTB OpPraHU3MaMH, COIEPKAIIMMH XJIOPO-
¢win. OHM SBISAIOTCS IMPOU3BOJAUTEISIMA OpPTaHUYECKHUX BemiecTB. lere-
poTpodHBIE K€ OPraHu3Mbl, MMTAIOIINECS TOTOBBIMUA OPraHMYECKUMH Bellle-
CTBaMH, SBIISIOTCS TOTPEOUTEISIMUA ATUX BEIECTB.

Kakum ’xe XMMHMYECKMM NpEeBpAaIlCHUSM IOJBEPraeTcs HHEpPrust Xu-
MHUYECKHX CBSI3€ OpraHMYECKUX BELIECTB B opraHuzMe mnorpeduteneil? Ha
OCHOBE KaKOT0 MeXaHH3Ma OCYIIECTBISIETCS 3TOT mporecc?

@ PaccmotpuTte cxemy. e
OTBeTBTE HAa BONIPOCHI. b

Kpaxman
e I3 xakux JTaIloB COC- .
nodzomoeumeﬂbnbzu aoman

TOUT PaCILIEIUICHUE [0~ h ———— —— —
KOSBI? KanMGJl — 2NII0K03d | \
Z2IIUKOTTU3

* Ha uro tparurcs
SHEPrusl Ha ITHX
sTanax?

* CKOJIBKO PHEpruu 3art-
payuBacTCs Ha CHUH-
Te3 AT®D Bo Bpems
[IMKONIN3a?

* Cxonbko sHeprun ATO
3aTpayuBacTCsd Ha CUH-
Te3 AT® Bo Bpems
KHCJIOPOJHOTO MPOLEC-
ca pacieraeHus ?

* Ha uto Tparurcs >uep-
rUsl, 3aKJIOYeHHas B
MaKpO3PTUYECKUX CBsI-

351X Mosiekyia ATD? &

. +2ADF + 2H,PO, — 2C,H.O, + 2ATF + 2H,0
KUC‘JZODO()Hblu oman

603HUKHOBEHUE d1eKmpudec-
K020 nomernyuaia

osudicenue

ceeueHue

cxema oomena eseujecme




Bce kneTku 001a1a10T CIOCOOHOCTHIO CO3/1aBaTh M 3aracath SHepruto. Pac-
HICTUICHUE OPraHMYEeCKHX BEIIECTB C y4yacTueM (PepMEHTOB M 0Opa3oBaHHEM
SHEPTUU HA3BIBACTCS KIEMOuHbIM Obixanuem. B KieTkax >KMBBIX OpPraHM3MOB
SHEPrusl BBIACISACTCS B pe3yJibTaTe OECKUCIOPOAHOIO (aHadpOOHOI0) U KUCIIO-
poaHOTO (aPPOOHOTO) JILIXaHHUS.

KHUCIIOPOAHOE (a9p00HOE) JTbIXaHue

/

T OeckucioponHoe (aHadpoOHOE) IBIXaHHe
Ecnn IIpU paCHICIJICHUU OPraHUYCCKUX BCIIECTB B COCTABC NHUIIU KHCJIO-
PO/ HE MCTOJB3YETCs, TO TAaKOH MPOIecC HAa3bIBACTCS OCCKUCIOPOIHBIM JTbI-
xaHueM. B aTux mpomeccax y4acTBYIOT ()€pPMEHTHI, 0OecreyrBaloNIne pac-
HIEIIEHUE.

(bepMEeHTBI JbIXaHUs

JbIXaHUE > | MOJIOYHAsI KUCJIOTa |+ |AT® | + | BOZIA |

TJIFOKO3a

Pacmieruienre muTaTeNbHBIX BELIECTB, IPOUCXOISIINNA C ydacTHEM KHCIIO-
pona u GepMEeHTOB, TIPH KOTOPOM 00pa3yeTCsl SHEPTHUs, Ha3bIBACTCS KUCIOPOO-

HbIM ObIXAHUEM.
[JIFOK03a KHCIIOPOJT

| KI/ICJ'IOPO,I[HOC JABbIXaHUC |
e

|er1eKI/ICJILII‘/'I ra3| | BOJIA | | SHEpPrus |

'4‘ Kak mpoucXOIUT MpoIecc OKUCICHHS OPraHMYEeCKUX BEIIECTB — €IUH-
* CTBEHHBI MyTh MOJTYYEHHS SHEPTUH Y T€TEPOTPODHBIX OPraHu3MOB?

Bam mu3BecTHO, YTO Ha MOATOTOBUTEILHOM 3Tale ATOTO Ipolecca OeNnku
pACIIEIUIAIOTCA 10 aMUHOKHCIIOT, KUPBl — A0 TIIHMLEPUHA U JKUPHBIX KHUCIIOT,
YTJIEBOJBI — JI0 TUIOKO3bI, HYKJIEHHOBBIE KUCIOTHI — 10 HYKJICOTHIOB. Bhiaems-
IOIIAsICSI B HEOOJIBIIIOM KOJMUECTBE SHEPTUs pacCeUBaeTCs B BUE TEILIA.

['mroko3a sBISeTCS OCHOBHBIM HCTOYHHKOM SHEPIHHU IS KJIEeTKU. PaccmoT-
pPUM MeXaHM3M 3HEpreTHYeckoro ooMeHa Iioko3sl. beckuciaopoanoe paciien-
JICHHE TJIFOKO3bI — 3TO CIIOXKHBIN (hepMEeHTAaTUBHBIN npouecc. B peakuun moie-
KyJla TJIFOKO3bI PacILENIsIeTcsl A0 IBYX MOJIEKYJ HHPOBUHOTPATHOM KHCIOTHI
(C,H,0,). 3areM u3 NMPOBMHOIPAJHOM KHCIOTHI OOpasyeTCs MOJOYHAs
kucinora. CyMMapHOe ypaBHEHHE IOKa3aHO HUXKE:

120 x/{x sHeprun
B BHJIE TEILIA
CH,,0, +2AJI® +2H,PO,— 2C,H .0, + 2AT® +2H,0 +200 KH)<

80 x/I>x sHEprUM B
bopme ATD



[lockonpKy mIrOKO3a pacLIEIUIAETCs] HEMOMHOCTBIO, 3TOT MPOLIECC HA3bIBAETCS
HenonHvim pacujennienuem. ObpazoBanHast B 3toM mporiecce 200x/[x sHeprim, BbI-
JIeTIsieTCs TIOCTENEHHO, Yepe3 psl (PepMEeHTaTHBHBIX PEaKLUid. JTO MperoXpaHseT
KJIETKY OT TEIUIOBOIO IIoKa. OIHAKO HE BCsl SHEPIHsl, KOTOpast BBIIEISIETCS P [N~

KOIIM3€, TPEBPALAETCS B TEIUIOBYIO
sHepruro. Yactb ee 3arpayuBacTCs Ha K \
00pa3oBaHUE MAKPOIPTMUECKUX CBS- e

3ell. B pesynsrare n3z AJI® cunresupy- o)

ercst AT®. ¥V opraHu3MoB, KUBYILHX B \ e

OECKHUCIIOpOTHON Cpefie, SHEpPrust 00-
pasyercst TOJIBKO TAKUM ITyTEM.

Jns mporekaHusi mporecca Kuc-
7I0pOOH020 Obixanus Heobxomumo Ha- | H0
JMYKME HETMOBPEKICHHBIX MEeMOpaH B
MHTOXOH/IPHAX, BOIBI, MEMOpaHHBIX
(hepMEHTOB, MOJIEKYIISIPHOTO KHCIIO-
poma (O,), IEPEHOCUYUKOB DIIEKTPO-
HOB, OKUCITUTEJICH.

. — B
BuyTpu mMuTOXOHApPUI MPOUCXO- H,0 e to:mo amecTE
JIUT TUJIPOITU3 MOJIOYHON KUCIIOTBI: Bf:ﬂﬂgcgggl’nfgﬂepmﬁepm Inst: GMOCHHTE3a, [BHDKE-
HUsL, MEMOPaHHOIO TPAHCIOPTA,
C3H603 + 3H2O — ?)CO2 + 12H° K OUOJIFOMUHECIIEHIMU ™ /I

Ipespawenus snepeuu
OO0pa3yronuiicst BOIOPO TepSeT
9JIEKTPOH U BBIXOJUT U3 BHYTPEHHEH MeMOpaHbl HapyXy:
H’-e — H*

ONeKTPOH, OTOPBABIIUICS OT BOAOPOJA, IMPUCOEAUHSCTCS (C ydacTHEM
(depMeHTa OKcHIa3bl) K MOJEKYJIaM KHCIOPO/a, KOTOPBIM MPOHUKAET U3 OKpY-
JKarolei cpeibl B MUTOXOHAPUM M HaKallJIMBAaeTCsl Ha BHYTPEHHEH CTOpOHE
MeMOpaHbl KPUCT.

0% +2e— 0,

Takum oOpa3om, Ha MeMOpaHEe KPHUCT BO3ZHHKAET Pa3HOCTh MOTEHIIMAJTIOB
BCJICJICTBUE HAKOIUICHHUS ITPOTHUBOIIOJIOKHBIX 3apsI0B M0 00e CTOPOHBI MeMOpa-
Hbl. Korna 3Hauenue pasHoctu noreHuuanos gocruraer 200mB, no nporonHo-
My kanaiy pepmenta ATD cunTeTazsl H+ mpoToH nepexoauT Bo BHYTPh MUTO-
XOHJIpUU. B 3TO Bpemsi BBICBOOOXIAaeTCsl SHEPTHsi, KOTOpasi 3aTpaunBaeTcs Ha
cuare3 AT® uz AJI® u oprodochopHoii kucnoTsl. [IpoToH ke coenuusiercs ¢
KHCJIOPOJOM:

4H'+20, —2H,0+ O,

OOr1iee ypaBHEHHE KHUCTIOPOIHOTO 3Taria MOKHO 3aITUCaTh CIISIYIOIIMM 00pasoM:

2C,H0O, + 60, + 36ADF + 36H,PO, — 6CO, + 36AT® +42H,0 + 3/600\1{{[)1(

CyMMapHOe ypaBHEHHE YHEPIeTHUIECKOTO 1160 x/Iox 1440 x/]x
oOMeHa: TEILIO0 ATO

C,H,,0,+ 60, +38AJI® + 38H,PO, — 6CO, + 38ATD + 44H,0+2800 1]k

* Buoniomunecyenyus — C8eHeHUe HCUBLIX OP2AHUZIMOB




Ob6pazyromasicss ATD obecriednBaeT SHEPreTUYECKHE MOTPEOHOCTH KIETKH.
Oo6pazoBasmimecs AJI® u oprodocdopHas KHCIOTa BHOBb BO3BpAIIAOTCS B
MUTOXOHJIPHIO M BKJIIOUAIOTCA B ouepenHoil mpouecc. Hapymenue cuHTtesa
AT® B KJIeTKE MOXKET CTaTh MpUunHON e€ rubenu. Ho B HOpMe, y Bmagaromumx
B 3UMHIOIO CIIAYKY JKHWBOTHBIX, OoJbIasg 4acThb OHCPruur, BBIACAIOMIAACA U3
JKUPOBOH TKaHW BO BPEMsl SHEPreTHUECKOro 0OMEHa, MPEeBpalaeTcsi B TEIUIO-
BYI0 SHEPrut0. MOXKHO CKa3aTh, 4TO Y HUX HE MPOUCXOIUT cuHTe3 ATD.

SRR | 200/bx 80 1flx 120 Kl
KHCTIOPOTEOE 2600 KJ[x 1440 kJIx 1160 kI
A R B N T

© 1. 3anonnute Tabuy.

I'me nponcxonut mpomecc?
B kakoe Bpemst CyTOK IPOUCXOIUT?
Hcnonb3yeTcs Bo BpeMs npoliecca.
OOpa3yercst B pe3y/bTare mpolecca.

Y KaKkuX OpraHu3MOB IIPOUCXOTHUT?

X, Yuz?
X Y
A) CO, TIII0KO03a
B) rmokoza  CO,
C)H,0 CO,
D) cBer TJII0KO3a

3. Pemnre 3amaun:

©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000

HIEIUIEHUIO?

<

2. Yto B cXeMe MOKHO HaucaTh BMECTO CHMBOJIOB

(orocuHTe3

~ «—
O

JIbIXaHHE

N

SHEPIHs

a) Kakoe KoanuecTBO 3HEpruu BBIACIUTCS B BUAE TEIJia MPH MPOXOXKie-
HUU 16 MPOTOHOB Bogopoa uepe3 kaHal ¢pepmenta ATD-cuHTeTaspr?

b) Ha mpImeynyto AesTenbHOCTh B3pPOCION acKapuIsl OBUIO 3aTpavyeHo
160 k/I>x sHeprun. CKOIBKO IPaMMOB TIJIFOKO3bI TIPH ATOM TOJIBEPIIIOCH pac-



Mexanusm (pOoTOCUHTE3A

@ Bu yxe 31aere, uro CONHIE ABNAETCH MCTOYHHKOM YHEPIHH JUIS JKHBY-
IIMX Ha Hallell IUIaHeTe JKUBBIX OPraHU3MOB, a COJIHEYHAs YHEPIus aBTOT-
podHBIMU OpraHU3MaMH IPEBPALIAETCS B SHEPIUI0 XMMUYECKUX CBA3EH B Op-
TFaHUYECKUX COEAMHEHUsAX. VI3MEHeHne MHTEHCUBHOCTH COJIHEYHOW YHEPrUH
BJIMAET Ha mpouecc (porocunresa. Kakue xe eme (GpakTopbl BIMAIOT Ha CKO-
pocTb poTocuHTE3a?

¢y Ilposenute HCCIENIOBAHUE U TIOKAKUTE rPaQUUECKU BIMSAHHE HIKECICITY-
o1ux (HakTopoB HA CKOPOCTH (HOTOCUHTE3a, 0OOCHYWTE CBOU OTBETHI.

» Buympennue ¢haxmopuoi:

H

* IJI0AaAb (POTOCHHTEZUPYIOLIEH » Buewinue ¢hakmopuoi:
MIOBEPXHOCTH * KOJINYECTBO YTIIEKUCIIOTO ra3a
: * KOJIMYECTBO XJIOpOQHIIIa * TEIIO

* KOJIMYECTBO YCTHUI] B KOKHIIE JIUCTA * BOJIa U MUHEPAIbHBIEC COJIH

*  * KOJMYECTBO ()EpPMEHTOB * HHTCHCUBHOCTh CBETa

* JJINHA CBETOBOW BOJIHBI

CKOPOCTh CKOPOCTh CKOPOCTh
(orocuHTE3a (hotocuHTE3a (orocunTe3a
XJIOPOMUILIT TCILIO
co pod 25 35 o
2 (€%
CKOPOCTh CKOPOCTD
¢dorocunTe3a dorocunTesa

UHTCHCHUBHOCTH
CBC€Ta

CUHMI KpacHbIH
JIAHA

3es1eHbli CBETOBOM BOJIHBI

[Tpu Bo3pacTaHuyM KOHLEHTPAIMK YIJIEKHCIOrO ra3a U MHTCHCUBHOCTU CBETA
CKOpOCTh (DOTOCHHTE3a YBEIMYMBaeTCs. Uepe3 HEKOTOpOe BpEeMsl CKOPOCTh
nporecca crabmnusupyercs. [Iporecc yckopsieTcst 10 TeX Mmop, Moka TeMIiepa-
Typa He mocturter 25-35°C. Ilpu mocrienyronieM MOBBILIEHHH TEMIIEPATYpPhI
dorocuHTe3 OCIabeBaeT U MpEKpamaeTcs. Y 3eJIeHbIX PACTeHHI CKOPOCTh (o-
TOCHUHTE3a B MPUCYTCTBUH BUAMMOTO CBETA BHICOKA B KPACHOM M CHHEM CIICK-
Tpax CBeTa M cj1ada B 3€JICHOM U JKEJITOM CIIEKTpPaXx.




JlaBaiiTe paccMoTpuM MexaHu3M (orocwHTe3a. B Xjoporuiactax 3ToT mpo-
LIECC HAYMHACTCS Ha THJIAKOMIHOW MeMOpaHe TpaH, Ha KOTOPON HaXOAUTCS XJIO-
podmut. Ilox neiicTBHEM COIHEYHOTO CBETa MIEKTPOHBI B MOJIEKYJIaX XJIOPO(UII-
JIa IPUXOJAT B BO30YKIEHHOE cocTossHUEe. YacTh U3 HUX MOKUIAIOT CBOIO OpOUTY
U C IOMOIIBIO MOJIEKYJI-IIEPEHOCUHUKOB IEPEHOCATCS Ha HApYKHYI CTOPOHY
BHYTpEHHEI MeMOpaHbI. 37€Ch MEKTPOHBI CO3/IAI0T OTPULATETIHHBIN 3apsil.

Ha cBeToBo#i daze moj nelicTBUEM CBETa MPOUCXOIUT (HDOTOTU3 BOJIBI.
H,O—OH+H"
[TpoToHBI, OTHENUBIINECS OT MOJISKYJ BOJBI, BHYTPH THJIAKOUIHONH MeMO-

PaHBbI CO3/1AI0T MOJOKHUTEIBHBIN 3apsil. A THAPOKCUIbHBIE HOHBI OTAAIOT CBOU
3JIEKTPOHBI U MTPEBPAIAIOTCS B paIUKaJIbI:

OH —-e — OH°
Panukansl He MOTYT ocTaBaTbcsi CBOOOAHBIMU, OOBEAMHUBILUCE 00Pa3yloT
NOOOYHBINA NPOAYKT BOABI U (POTOCHHTE3a — KHCIOPOI.

YacTh KHCIIOpOJa UCTIONB3YyeTCs KJIETKOW Ha IMpOIecc JIbIXaHus, a JApyras
YacTh BBIJEISACTCSA B OKPYXKAIOILYIO CPELY.

40H—2H,0+0,

DIEeKTPOHBI XJIOPO(UIIIa U MPOTOHBI MOJIEKYJ BOJIBI CO3/IAI0T Pa3HOCTh MO-
TEHIIMAJOB 10 00e CTOPOHBI BHyTpeHHEWH meMOpaHsl. [Ipu mocTmkeHHn pas-
HOCTH MOTeHUHaaoB BeqnduHbl 200 MB (MWIIMBOJIBT) OTKPBIBAIOTCS MPOTOH-
HbIEe KaHaJbl MoJieKy1 GpepmenTa AT®-cunTeTa3a, BCTPOSHHBIX B THIAKOUIHYIO
meMmOpany. [Ipu mpoxoxieHust IPOTOHOB Yepe3 TH KaHAJbl CO3JaeTCs BHICO-
KUl ypoBeHb dHepruu. brnaromaps stomy, AP (agenozunnudpochopHbie ) u
optodochopusie (H;PO,) kucnoter coenunsisics, 06pazyior ATO.

Taxum 06pa3oM, Ha CBETOBOM (ha3e MPOUCKOINT:

* 00pa3oBaHUe MOJIEKYJISIPHOTO KHCIOPO/Ia;

 cunte3 AT®;

* 00pa3oBaHHE aTOMAapPHOT'O BOOPOJIA.

O6pazoBaBmecst AT® u atom Bo0opo/ia MPHHUMAIOT Y9acTHE B CHHTE3€
TIII0KO3bI TeMHOBOH (haze. Bogopoa tpancnoptupyercst 6maronaps — HAJID +
(HMKOTHHAMUAAIEHUHANHYKIeoTHA]OochaT):

H+ NADF® +2e¢—NADF - H

@ B cTpome xioporutacta comepKUTCs MATHYTIICPOTHBI MOHOCAXapH/] TIEHTO-
. 3a. Bo BpeMst poTocHHTE3a MPOUCXOAT PEBPAILICHUS 10 CIIEIYIOLICH CXeMe:

: [IpoBens uccnenoBaHue pa3bsCHUTE CXEMY.

CS—)Cé—)2C3_)C6_)C6H1206



B TemHOBOI# da3ze, B oTimune

oT cBeToBOM (a3pl, BO Bpems
¢ukcauun yrnepona ATF mpe-
Bpamjaercsi B ADF. A HAI®D"
oTmaet atomMbl Bomoposaa. Oba Be-
IIECTBA CHOBA BOBJIIEKAIOTCA B
mporuecc.

B temMHOTE KHMCITOpPOI HE BBI-
nenserca. C Bocxompom ConHua

K CTpoOMa XJiopoIjiacta

HAZI®"

HAJID-

o
i

2C,»C »cﬁleh

1

@ v LMK
KanpBuna

TeMHOBast (hasa

B0300HOBIsAeTCs cuHTe3 ATD 1 |8 .

obpazosanne HAJI® - H. 3arem |2 7 ATO
Bo306HOBNsIETCS (puKcarms yrie- | £ g / ? AT® curerasa
pona. s B E by

Peaxiust TeMHOBO# (asbl do- | & A0 NPOTOHHBIH Kanas
TOCHHTE3A. § (HYHH S
6CO,+24H— C.H, O +6H,0 H” OH
€ O —

/

O6miee ypaBHEHHE q)OTo-

CHHTEC3a.

Cxema npoyecca pomocunmesa

e B omiune oT OONIBIIMHCTBA PACTEHHUH, HCTIONbB3yomuX 1% momanaro-
el Ha HUX COJIHEYHOM SHEPrHuH, OAHOKJIETOUHAs BOAOPOCHH XJIOpEIIa
ucronb3yeT 12% CcoiHeYHOW SHepruM U (HOTOCHHTE3 Y HEee MPOTEKAaeT
obicTpee. [109TOMy KOCMOHABTHI Pa3MEIIAIOT €€ B KOCMHYIECKUX KOPAOIIsIX.

e I'mokxo3a (C,H,,0,), oOpasyromascs Bo Bpemsi (JOTOCHHTE3A, UIPAET
pOJIE MOHOMEpa IS 00Pa30BaHMsT HEOOXOAMMBIX PACTEHHIO OpraHMYecC-
KHX BEIIECTB. PacTeHNs ¢ IMOMOIIIBI0 KOPHEH MOTIONIAIOT U3 IIOYBEI PacT-
BOPCHHBIC B BOJIC MUHEPAJIbHBIC BemecTBa. YacTh STHX BEIIECTB AKTHBU-
pyet ¢epmMeHTHI. OcTaNbHBIC HCTIONB3YIOTCSI B CHHTE3¢ OCIKOB, TOPMOHOB
13 YIIEBOJOB, MOTYyYCHHBIX B Iporecce (oTocuHTe3a. B 3ToM mpomecce
OCHOBHYIO POJIb UTPAIOT HUTPATHI U CYIb(aThl. PacTUTEIbHBIC )KUPBI TaK-
K€ CHHTE3UPYIOTCS U3 YIJICBOJIOB.

® B pesynbrare ()OTOCHHTE3a OPraHU3MEI, COIEpPIKAIINE XJIOPODUILL,
[IPEBPAIIAIOT COJHEYHYIO SHEPrHIO B SHEPrHI0 XUMHUYECKHX CBsized. 3a
CUET ITHX BEMIECTB M BBIICIUBIIETOCS KHCIOPOAA JKUBBIE OPTraHU3MBI
MIPOJIOIDKAIOT CBOE CYIIIECTBOBAHHE.

IIpoxykTuBHOCTH hoTOCHHTE3A:

Ha 1 M? miomaay JucToBOW MOBEPXHOCTU CUHTE3UpYeETCs | T' yIIIeBOAOB

3a | yac.

g

m — Macca CHHTe-
3UPOBAHHBIX Opra-
HUYECKUX BEILECTB
(6 gqpamman)

m=s-t

s — miom@aae ¢o-
TOCHHTE3UPYOLIEH
THIOBEPXHOCTH JIHC-
Ta (6.)

N

t — Bpems, 3arpa-
yeHHoe Ha (oTo-
cHHTe3 (6 Yacax)




9 1. I3 mepeuncneHHOTO HIDKE BbIOepUTE Hambojee BaKHOE st
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CYLIECTBOBAHUS MBIIIIU B 3aMKHYTOM COCY/IE:
a) ceeToBble J1yun ComHia
b) BeIesIeHE TPU OTOCHHTE3E KUCIOPOIa PACTCHUEM
C) YMEHBIIIEHHE KOJIMUECTBA YIIIEKUCIIOTO ra3a pacCTeHUEM
d) BbIEJIEHHE YITIEKHUCIIOTO T'a3a MBIIIBIO BO BPEMS JIbIXaHUSI
f) obpa3oBaHue pacTeHHEM MaJIOrO KOJIMYECTBA OPraHUYECKHUX
BEILIECTB B Mpoliecce GOTOCHHTE3a

2. PaccTaBbTe Ha3BaHUS HCOPraHN4CCKUX COCI[I/IHCHI/Iﬁ BMECTO 3HAKOB BOIIPO-
ca. Pa3pscauTe C MMOMOIIBKO COOTBCTCTBYIOIIUX peaKI_II/Iﬁ MEXaHHu3M IIpPO-
OECCOB, ITOKa3aHHBIX Ha CXEMCE.

?

NV

¥ N

KHCJIOpOJ OpraHn4YeCKUC BCIICCTBA

» JIbIXaHHE

AJI® ———> XUMHUYECKUE PEAKIIMH —> HEOPraHUICCKHUE

4/ BC€IICCTBA

OpTaHN3MBI, ATD

MCHIOJIB3YFOLIIHE
JHEPTHIO

3. Ha nmxkecnenyromem rpaduke nokasaHa 3aBUCUMOCTb CKOPOCTH (POTOCHUH-
Te3a oT BpeMeHH. Kakoe u3 CyXIeHHi He COOTBETCTBYET rpaduxy?
a) B IpOMEXyTKe | B oYBe MOTJIO OBITH HETOCTATOYHO BOJBI
b) B mpomexytke Il comepkanue yriaekuc-
JIOTO ra3a MOIJIO HE MEHAThCS
¢) B mpomexyTtke III Morimo mpoucxomauTtsb
YMEHBIIIEHHE KOJMYECTBA COJHEYHOM

A CKOpOCTb ()OTOCHHTE3A

SHEPTUU \

d) B mpomexyTtke | B aTMocdhepy MOTIIO BbI-

JCIATHCS MAJIO KMCI0POa I 1II IO
4. Pemure 3aiayu:

a) B TemHOBOI#1 daze dpoTocuHTE3a MPOU30ILIO COSTUHEHHUE 48 MOJIEKYI BO-
JIOpOJia C YTIEeKUCIbIM ra3oM. CKOJIBKO MOJIEH TIIFOKO3bI IPH 3TOM 00pa-
30BaJIOCh?

b) B HOpManbHBIX YCIOBHSX B Tporiecce (OTOoCHHTE3a 00pa3zoBaioch 22,41
kucnopona. CKOIBKO JUTPOB YIJIEKHCIOro raza ObUIO 3aTpaueHo 3a 3TO
Bpems?

> BpeMsl



XeMOCHHTE3

@ AsrorpodHbIC OPraHU3MBI CHHTE3UPYIOT OPraHMYCCKHUE BEIECTBA U3 HEOP-
TaHUYECKUX.
Bcnomuure:
* Kak rpynmupyrorcs aBToTpodHBIE OPTaHU3MBbI?
* Eciu u3 cxeMbl yIanuTh CBET M XJIOPO(MWILI, TO elle KakKue W3MEHECHHUs
He00X0IMMO BHECTH B Hee?

| CBET | | BOJIa | | Co, |

\ \ \

| XJ10poduLI |

v v BBIIENIAETCS B
[0 | st

* Kakoii npouecc OyneT oTpakeH B 3TOH cxeMme IociIe BHECEHHs COOTBET-
CTBYIOIIIUX U3MEHEHUI?

HHTeHCMBHOCTH 00pa30BaHUsI OPraHUYECKUX BEIIECTB MOBBIIIACTCS B CBET-
JI0€ BpeMs CyTOK, TaK Kak mporecc (oTocuHTe3a mpoTekaeT Ha cBeTy. OgHako
U B TEMHOE BpPEMs CYTOK CHHTE3 OpPraHMYECKHX BEIIECTB HE MpeKpamniaercs. Bol
3HAeTe O CYIIECTBOBAHUHM OAKTEPHi, MCIIOIB3YIONUX SHEPTHI0 XUMHUYECKHX
CBSI3EH JUISl CUHTE3a OPTaHMYECKUX BEIIECTB. XEMOCHHTE3UPYIOIIUE OaKTepun
MOTYT OCYIIECTBJISITH CBOIO J€ITEIbHOCTh M THEM, H HOUBIO.

@ 1. Kakue 6GakTepun OTHOCSATCS] K XEMOCHHTE3UPYIOIINAM ?

¢ 2. YeM XEMOCHHTE3 OTIIMYAETCS OT POTOCHHTESA?

3. VI3 kakux peakiuii 3TH OaKTEPHUH MOTyYatoT UCTIOIB3YyEMYIO SHEPTHIO?
IIponecc xemocunTesa (ot rped. "chemiya" — xumusi, "synthesis" — coenu-
HeHHe) ObUT OTKPHIT pycckuM MukpoOuomorom C.B.Bunorpanckum B 1889—
1890 ronax. Takue GakTepun, Kak HUTPUPUIIUPYIOIIHNE, CEPOOAKTEPHH, JKETe-
300aKTeprH, BOAOPOIHBIE CHHTE3UPYIOT OpraHMYECKHE BEIIECTBA U3 HEOPTaHH-
YECKHX, UCIIOJNIb3Ysl SHEPTHIO, BBIICIHBIIYIOCS BO BPEMsi HEKOTOPBIX 3K30Tep-
MHUYECKUX peaKIMid. DTa SHEPTHUS BBIJCISETCS MPH OKUCIECHUN aMMHaKa, Cepo-
BOJIOPO/Ia, BYXBAJCHTHOTO JKele3a, BOAopoaa. Boma B HEKOTOPBIX BOIOEMax
HaCBIIIIEHa cepoBogopoaoM. ObuTarmme B TaKHX YCIOBUSX cepoOakTepuu
OKHCIISIFOT CEPOBOAOPO/I:




2H,S+0,—2H,0+258+Q
B nanbHeiimem cepobakTepun MOTYT OKUCIATH CBOOOJHYIO Cepy J10 cep-
HOMW KUCIIOTBI. JTa peakius dK30TepMudeckas (¢ evidenenuem menia).
25+30,+2H,0 —2H,S0,+Q
Oueprust (Q), BbIAETSAIOMAACS B KaXJIO0W M3 NMPUBEICHHBIX pEakluid Hc-

HOJIb3YETCsl HA CUHTE3 OPraHMUYECKUX BEILECTB U3 YIJIEKUCIIOro rasa.

OT XKU3HEIEATETPHOCTH TaKMX OaKTepuil, Kak BOJOPOJIHBIC U HUTPU(PHIIU-
py!olIye, 3aBUCUT IJI0JOPOJIHE OYBBI.

HexoTopbie 6akTepuu, oCyIIecTBISIONINE OECKUCIOPOIHOE paclielieHue,
CIOCOOCTBYIOT HAaKOIUIEHUIO B II0UBE BoAopoja. BonopoaHbie GakTepun B CBOO
ouyepeab OKHUCISAIOT 3TOT BOAOPOJA. Bwliensromascs B 3TOM peakuuu 3HEPIus
3aTpayrBaeTCs Ha CHHTE3 OPraHUYeCKUX BEUIECTB.

2H,+0,—2H,0+Q

Cxo’xue mpouecchl OCYHIECTBISIOTCS HUTPUPHUIUPYIOMUMHU OaKTepUsSIMU.
Otn GakTepuu SBIAIOTCS HanOojee BaKHBIMH CPEIH OPraHU3MOB, yYacTBY-
IOIUX B KPYroBOpOTE a3oTa. B Bojoemax M MmouBe HpU pa3iioKeHUU OEIKOB
BbIIETIsIeTCST aMMuaK. OJHN W3 HUTPUDUITUPYIONIHX OAaKTePHid OKHUCISIOT aM-
MUAaK J0 a30THUCTOM KHCIOTHI:

2NH,+30,—2HNO,+2H,0+Q
Jpyrue 6akTepun OKUCISAIOT a30THCTYH0 KMCIOTY A0 a30THOM:
2HNO,+0,—2HNO,+Q
Ot 6aKTepUu UTParOT BAXKHYIO POJIb B YBEJIMYCHUHU COACP)KAHUS HUTPATOB

B IIOYBEC, KPOMC TOI'0O, B pE€3yJIbTAaTC XCMOCHHTE3a OHH 06p33y10T OpraHN4YCCKHUC
BCHIICCTBA.

e N

Xemocunmesupyrowue dbaxmepuu




[TpeBpamieHre XeMOCHHTE3UPYIOIUMHI OAaKTEPUSMHU SHEPTUH HEOpraHude-
CKHUX COCIUHEHMH B HEPIMI0 XMMUYECKUX CBSI3€H B OPraHMYECKHX COEINHE-
HUI OCYIIECTBISIETCSl C IMOMOIIBIO TPYNIBI (PEPMEHTOB. Y 3THX OPraHHU3MOB
€CTh CBOE MECTO B MUUIEBBIX CBA3sIX. OpraHu3Mbl, CUHTE3UPYIOLIUE OpraHu-
YeCcKHe BeIleCTBA U3 HEOPraHWYECKUX, Ha3bIBAIOTCs npoayueHTamMu. Crenosa-
TEJIbHO, XEMOCHHTE3UPYIONINe OaKTePH OTHOCST K MPOIYLIEHTAM.

1. CpaBHI/ITe 10 HMXKXCIICPCUUCIICHHBIM B Ta6J'II/II_[C KpUTCpHUAM (bOTOCI/IHTC?:
1 XEMOCHUHTCE3.

Korna mpoucxonut?
Hcnonb3yemslie BenecTsa
[Tony4enHble BemecTBa

Kaxumu oprannzmamu
OCYIIECTBIICTCS?

2. [ToaroroBbTe MOKIAT HA TeMy: «Posb XeMOTpOhHBIX OaKTepHii B THIIE-
BBIX LEISIX».

3. [TocTpoiiTe TaOIMILY O pa3sTUYAIOIINXCA 0COOCHHOCTSIX HUTPUPUITUPYTO-
IIUX ¥ TeHUTPpUPHUIUPYIONUX OaKTepHHt.

Tembl 1J1 Ipe3eHTAUN

1. Mexanusm naacmuueckozo u I3Hepeemuiecko2o 0oMeHa y agmompo@Hsix
OpP2aHU3MOB.

2. Bzaumocssizu medxncoy Ouonocuteckumu npoyeccamu, npomexkaomumu 6
JHCUBBIX OP2AHUBMAX.

3. CpasnumenvHas Xapakmepucmura NAACmMU4ecko2o U dHepeemuieckoeo
obmena 6 Kiemke.

4. Ilpouzsooumenu u nompebumenu OpeaHuLeckux 8eujecms.




II. U3MeHYHMBOCTH Yy )KUBBIX OPraHU3MOB

Ce30HHAs U3BMEHYMBOCTD Y KUBBIX
opranu3moB. ®oTonepuoau3M

[Ipu3Haky 4eThIPEX CE30HOB Tojia HEOAWHAKOBHI. B pasHbIX reorpadude-
CKHUX paliOHaxX Halllel IUIAHEThl CE30HHBIE M3MEHEHMs pa3IudaroTcs Apyr OT
apyra. B Hamiell crpaHe Takue pa3iudMs MOXHO HAOJIONATh B TOPHBIX U PaB-
HHUHHBIX paifoHax. [Ipucnoco6neHus k ce30HaM roaa ObUTH MPUOOPETEHBI Opra-
HHM3MaMM Ha CBO€Hl TeppUTOpHU OOUTaHHUS.

* [ToueMy B ipupo/ie MPOUCXOAAT CE30HHBIE U3MEHEHUS?

» Kakoii ce3on Haubosee OaronpusTeH 1Jis )KUBBIX OPraHU3MOB?

Ha npusenenHbix ¢ororpadusx paznnaure U 00bsICHUTE IPUYUHY CE30H-
HBIX TIPUCTIOCOOICHHM.

/

.....................................45 ....@

N

~
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Bo BpeMs pe3kux Ce30HHBIX U3MEHEHHMH HaOI0Ja0TCs U3MEHEHUs B TIOBe-
JI€HUU U (PU3UOJOTMUYECKHUX MPOLECcCcax KUBBIX OpraHu3MoB. [Ipu nossieHun
TEMIEPATypPbl OKPYKAIOLIEH Cpebl U YBEIUYECHUU IIPOAOIKUTEIIBHOCTH CBETO-
BOT'O JIHSI IPOMCXOJUT YCKOpeHHEe (U3UOJIOIMYECKHX IPOLIECCOB U, HA00OPOT,
IIPY TIOHW>KEHUU TEMIIEPATypPbl U YKOPOUEHHUH CBETIIOI0 BPEMEHH CYTOK IIPOKUC-
XOAUT OcIabJIeHHe ITHX MPOILIECCOB.

BeCHA

» Haunnaercs cokoBrkeHue
Y pacTeHMid;

* PackpeIBatoTcs IUCTBA U
LIBETKU Y PACTEHUIA;

* Y HEeKOTOPBIX pacTeHHil 10
TIOSIBIICHNSI JIICTHEB
IIPOUCXOJUT IBETCHUE
(OpEeLIHUK, 0bXa);

» Bo3Bpainatorcs nepeneTHsle
TITULIBL,

* [osIBIISTIOTCST HACEKOMBIE;

* HaunHaercst THe310BaHuE
y ITHIL.

JIeTO

* 3aMeUIIOTCS
MPOIIECCHI POCTa y
pacTeHHUIA;

* [Ipexparaercs
Pa3MHOXKEHHE Y
MHOTUX [ITHLL;

* Bo Bropoii nonosu-
He JIeTa B IIOJaX
CEMEHAX PacTeHUI
HAKarINBaroTCs
3aracHble
IUTaTE/IbHbIE
BEIIECTBA

OCCHb

* Co3peBaroT OB,

* [Ipoucxoqur
JIUCTOIIA;

* YMeHbLIAETCS
KOJIMYECTBO HACEKO-
MBIX;

» ObpaszyroTcst
3UMYIOIIIE TIOUKH;

» Co3peBatoT GpyKTHI 1
CeMeHa;

* VieraroT nepeneTHbie
TITHIBL.

3UMa

* 3aMe IS IOTCS
MpoIecchl OOMEHa
BEIIECTB Y
OOJIBIIMHCTBA
OpraHU3MOB;

* Haunnaercs
COCTOSIHME 3UMHETO
IIOKOSI;

* BosHmkaer cocto-
stHUE (PU3HOIIOTH-
YECKOT'O TTOKOSI.



(4) [IpoBeauTe Mccae0BaHNe U BBISICHUTE KAaKUE TIPUCIIOCOOJICHNS BO3HUKAIOT
! Y TIEPEUMCIIEHHBIX HI)KE OPTaHU3MOB BO BPEMsI MOJIOTOBKH K 3UME U B COC-
TOSIHUM 3UMOBKH. Pa3HbI€ pacTeHUs; XOJIOJHOKPOBHBIE >KUBOTHBIE; MTHUIIBI,
©  MJICKOITMTAIOIIIHE.

IoaroroBka k 3uMe W 3MMOBKA y pacTeHWid. Y pacTeHUH B MepUOJI MO~
TOTOBKH K 3UME YMEHBIIIAETCSI KOJTUYECTBO BOJIBI U YBEIMUYUBACTCA KOIUYECTBO
caxapa. DTo IpeJ0TBpamacT ux 3amep3anne. OOMEH BEIeCTB 3HAYUTEIHHO I10-
HUkaeTcsi. B 370 BpeMsi HCTIONB3YIOTCS 3allaCHbIE KUPBI U YIJIEBOJIbI. Y OJIHO-
JIETHUX PACTEHUH 3allacHble MUTATEIbHbBIC BEIIECTBA HAKATUITMBAIOTCS B IUIOJAX
M CEMEHAX, a Y JIBYJICTHUX U MHOTOJICTHUX TPABSHUCTBIX PACTCHHUI — TAKXKE U B
KOpHEBHIIE, KITyOHsIX, TyKOBUIaX | T.I. [I03TOMY y OJHONETHUX TPaBSIHUCTBIX
pacTeHuil 3MMYIOT CEMEHA, Y JABYJETHUX TpaB B MEPBbIN I'0J pa3BUTUS — B OC-
HOBHOM, KOPHETUIO/IbI, & MHOTOJICTHHUE TPaBbI, KYCTAPHHUKH U JICPEBbS MPOBOJISAT
3UMOBKY B BHJIC€ BETETATUBHBIX U T€HEPATUBHBIX OPraHOB, CBOMCTBEHHBIX UM.

IToaroroBka K 3uMe M 3MMOB-

K2 X0JI0/IHOKPOBHBIX KHBOTHBIX. / & X \

[IpencraBuTenu Kiacca HaceKo-
MBIX TPOBOJIST 3UMOBKY Ha pPa3HbIX
cramusax pazputus. OT 3amep3aHus
9TUX XUBOTHBIX 3alUINACT YBEIH-

YCHUEC KOHUCHTpAllUW IIMICpHUHA B 83pociasi 0cobb
KJICTKaxX TeJa. F’ !
36MHOBOI[HBIG n IpECMbIKa- y '

TOIIIMECs B CBSI3M C 3aMe/IJICHUEM TPO-
[IECCOB JKU3HEEATEIHHOCTH C Hac-
TYIUICHHEM XOJIOJIOB BIIAJAlOT B
COCTOSIHME OLETICHEHHs — aHabMo3 KyKomka ~“:J 2ycenuya
(6036pawenue k drcusnu). K /

IHoaroroBka K 3umMe U 3UMOB-
KA TeILIOKPOBHBIX KHBOTHBIX. Cmaoduu paseumus 6abouxu

VY OTHI TPOUCXOAUT YBEIMYEHUE NEPHEBOTO MMOKPOBA, Y HEKOTOPHIX MEHS-
€TCs LIBET MepbeB. MHOTHE MTHUIIBI COBEPIIAIOT MUTPALIUH.

VY MIIEKOMMTAIOMNX TaKXKe Iepell 3MMOBKON yBEIMYMBACTCS TOJIIMHA BO-
JIOCSTHOTO TIOKPOBA. Y HEKOTOPBIX MJICKOIUTAIONINX MEHseTCs okpacka. Heko-
TOpbIE MIIEKOITUTAIOIINE (Medsedu, OapcyKu, emydue Mulili, HeKOMopble epbl-
3yHbl) BIAAAIOT B 3MMHIOIO CIITYKY. [Iporeccsl oOMeHa BEIIeCTB y HHUX BO
BpeMs CIITYKH 3aMeIIIOTCA. B TakoM COCTOSHUM MOTPEOHOCTh OpraHu3Ma B
BOJIC YJIOBJICTBOPSIETCSI 3a CYET pACLICIUICHHUS >KUpPA, HAKOIUIGHHOTO TIepen
crsiukoi. [Ipu monHoM pacmienienun 1 r xkupa Boigensiercs 1,1 r Boasl. Yactsb
MJIEKOTIMTAIOIINX, BEAYIINX aKTUBHBIN 00pa3 )KU3HU, COBEPIIAET MUTPALIHH.

@ HecmoTpss Ha OAMHAKOBYIO TeMIlepaTypy BO3/lyXa BECHOM U OCEHBIO B
OOJIBIIMHCTBE CIy4aeB, MPOIECChl, IPOTEKAIOIINe B OpraHiu3Me B 3T BpeMe-
Ha TO/1a, Pa3InYHbl. Pa3bscHUTE MPUUUHBI ATOTO SBICHHUS.




doTonepuoau3M. B OOJBIIMHCTBE ClTydacB CE30HHBIC M3MEHCHHS Y JKH-
BBIX OPTAaHM3MOB HAOIIOTAIOTCS TIPU U3MEHEHUH TeMrieparypbl. OTHaKO OCHOB-
HBIM perynxTopOM CEC30HHBIX CO6I>ITI/II71 ABJIACTCA OJIMHA CBETOBOI'O JIHA.

PeaKI_[I/DI OpI‘aHI/I3MOB Ha HpOI[OJDKI/ITCJIBHOCTB CBE€TOBOT'O OIHA HA3BIBACTCA
(boTONEPUOU3MOM.

YacTte pacTeHni IBETET NPHU JJTUHHOM JIHE BECHOH M JIETOM — 3TO JTTMHHO/I-
HEBHBIEC pacTeHUs. PacTeHus, IBETYIIINE OCEHBIO HA3bIBAIOTCS KOPOTKOTHEBHBIMHU.

I[JII/IHHO)_IHGBHLIE pacTenust KOpOTKO}.IHEBHLIe pacTenus

OpemHuk, rpad, ay0, Oemas akamus, 1Ba, XpusaHTema, TeOprHH, madppaH u ap.
IIIEHHMIIA, POXKb, IPOCO, TIMEHB, KeHad H JIp.

VY4uuThIBas TO, YTO JUIMHA CBETOBOT'O JHSI UTPAET OCHOBHYIO POJIb B PEryJIH-
POBaHMM CE30HHBIX SIBJICHHMH, YEJIOBEK MOKET KOHTPOJIHMPOBATH Pa3BUTHE MHO-
IMX OpraHn3MoB. IIpy yBennMYeHuu JUIMHBI CBETOBOI'O JHS C IOMOIIBIO UCKYC-
CTBEHHOI'O0 OCBELIEHHUS Yy pACTCHMH U3 YMEPEHHBIX IIMPOT JIMCTONAJ HE
MIPOUCXOIUT, Y HACEKOMBIX MPOJIOJIKAETCS pa3BUTHE, Y Kyp MOBBIIIACTCS SiiIe-
HOCKOCTb.

@ 1. OObsicHuTE TPUYUHY PA3HUIIBI B Pa3BUTHU PACTEHUSI.

15 yacoe oceewyenus 12 yacos oceewyenus

2. X0JI0[JHOKPOBHbBIE >KMBOTHBIE 3UMOI HE aKTHBHBI, HO OHH HE 3aMepP3aloT.
ITo kako#t mpuurHEe OHU HE 3aMep3aloT B xonoAa? PazbsicHuTe MpUUMHY
3TOTO SIBJICHUS.

3. Beiscaure 0COOEHHOCTH Pa3MHOXCHHA OPJIOB U HACCKOMOAIHBIX NTHUI U
CpaBHUTC UX IMPUYIUHBI.

4. [TpoBenute HaOMIOEHNE B MECTHOCTH, B KOTOPOI BBI XKHBETE, COOCPUTE
CBEICHHS O CE30HHBIX MPUCIIOCOOICHHSX Y OPraHU3MOB U MPE/ICTABBTE UX.

PacTennsa Hacexkompie TITrer MnekonuTaronme




@ Eme B panneit momomoctu Y.Jap-
BHH oOpamajq BHUMaHHE Ha MHO-
J)KECTBO PA3NUUUN MEXIY >KUBBIMU
opranuaMamu. Ero 3amHTepecoBasio
Takoe pa3HoOoOpa3ue Kak COpPTOB
KYJIBTYPHBIX PACTEHUH W MOPOJ KHU-
BOTHBIX, TaK U JAUKUX BUIOB pacre-
HUH U )KUBOTHBIX. B pesyinbrare cBo-
UX HCCIEAOBAHMM OH TpHUILENT K
TakOMy 3aKJIIOUYCHHIO, YTO IKUBBIE
OpraHu3Mbl H3MEHSIIOTCSI, B OCHOB-
HOM TIOJ BO3JICHCTBHEM OKpYXKa-
OIIed cpeAbl. YUeHbId MmocTapaics

Jar0TCs OTIIMYHUTCIbHBIC HpI/ISHaKI/I?

H3JIOKUTC UX.

MoaupuxkanmoHHAs U3MEHYNBOCTH

N t

IPUBECTU OOCTATOYHO JI0Ka3aTCJILCTB

JJI1 IOATBEPIKACHUSA CBOUX HpeHHOHO)KeHHﬁ. Bcee JKMBOTHBIC, ITIOKa3aHHBIC HA
PUCYHKEC, IMTPOU30OLIJIM OT AUKOI'O Typa. Hoquy K€ Y OTHUX KUBOTHBIX HaOJTIo-

* BersicHuTe MMPUYHHBI TOABJICHUSA OTJIMYUTCIIbHBIX IIPU3HAKOB Y paCTeHI/Iﬁ nu

p

Cocnul

-oo.-..-ooo...-.-oooo.-..-oooo..-‘»’

Hapyucco

Y./lapBuH B pe3yibTaTe HAOJIOICHUN M WCCIICIOBAHHUIA MPHIIET K BBIBO-
Jly, 4TO OPraHU3Mbl Pa3BUBAIOTCS B pe3yJIbTaTe B3aUMOJIECUCTBUS HACIIEICTBEH-
HBIX TPU3HAKOB U (PAKTOPOB CpeJlbl OOUTAHH. DTO CTAHOBHUTCS MPUYMHOMN 11

BO3HUKHOBCHHUSA PA3HBIX W3MCHEHHU.

H3menuusocmoio Ha3bpIBaeTCsl 00IIee CBOMCTBO OPraHW3MOB NPHOOpETAThH
HOBBIE TPU3HAKH WIH Pa3IMyus MKy ocobsimu onHoro Buna. Y./lapBuH BbI-
SICHWJI TIPUYHHBI U3MEHUYUBOCTH U BBIJICINII €€ (POPMBI:




N3MeHYnBOCTE

v

HaCJIC,I[CTBeHHaSI N3MCHYHMBOCTH

HenacnencreenHast (MoaudUKaHOHHAS)
M3MEHYUBOCTh

HenacnencrBennasi uiu MOIU(PUKANMOHHAA U3MEHYHBOCTH. /3BEeCTHO,
YTO Y 0CO0€i OHOTO BUA, KHUBYIIUX B PA3HBIX YCIOBHUSAX, IPOSIBISIOTCS HEKO-
Topele OTIMYMsA. Hampumep, KpoHa y pacTyimeill B jiecy COCHBI (hopMHUpyeTcs
TOJILKO HABEPXY, & Y COCHBI HAa OTKPBITOM MECTE Pa3BHBAIOTCS TaKXKe U OOKOBBIC
BeTBU. HecMoOTpsl Ha MpUHAIEKHOCTh K OJHOMY BHUAY, pacTEHUs, MpoU3pacTa-
IOIMe B ONArONpHUATHBIX W HEOJArONPHUSATHBIX YCIOBHSIX, OTIIMYAIOTCS IPYT OT
npyra. bermokoyanHas kamycTa He 0Opa3yeT KouaH IpH BhIpAIlMBaHUK B CTPaHax
¢ »kapkuM KnmumaroM. Ecim y OernbIx ruManaiickux KpOJIMKOB BEIOPUTDH IIEPCTh U
MIPWIOKUTH K 3TOMY MECTY JIe/I, TO Ha 3TOM MECTE BBIPACTET YepHask IEPCTh.

a e N

SUMANAUCKULL KPOTUK C
3AQUKCUPOBAHHBIM HA CRUHE TbOOM

o

@®opmupoBaHue pa3HbIX (EeHOTHNOB* y ocoOeil ¢ OAMHAKOBBIM TI'€HOTH-
noM™* 1oj BIMSIHMEM YCIIOBUH OKpY’Karolled Cpeabl Ha3blBAeTCs MoOUupuKa-
YUOHHOU usmeH4ugocmoio. HeTpynHO 3aMETUTh TaKyl U3MEHUUBOCTb Y KYyJIb-
TYPHBIX PACTEHHH, BHIpAIIMBAEMbIX YeJIOBEKOM. B motomcTBe, 006pa3oBaBIIeMCs
OT II0OETOB OIHOTO PACTEHUs, IOJIHOM UIEHTUYHOCTH He Habmonaercs. [lpuyn-
HAMU TaKOTO SIBJICHUS MOTYT OBITh pa3Has CTENEHb OCBELIEHHOCTH ITHUX pacTe-
HUH, BIMSHUE CTPYKTYPbI MOYBBI, 00ECIIEUEHHOCTh BOAOW M MHHEpalbHBIMU
BEIlIECTBAMM, HAJIMUUE COPHSAKOB U T.J. Takue U3MEHEHHs He 3aTparuBaroT re-
HOTHUII ¥ HE TIepeiarTcs mo HacuencTBy. [Ipenensr MmonudukannoHHONH U3MEH-
YMBOCTHU NPU3HAKA HA3bIBAETCS HOPMOU PeaKyuu.

* Denomun — COBOKYNHOCMb GHEWHUX U GHYMPEHHUX NPUSHAKOE OP2ANUIMA.
** [eHomun — cOBOKYNHOCHb 2€HO8, NOYYEHHBIX OM PoOumerell.




W3MEeHYMBOCTh KOJIMYECTBEHHBIX U KAYECTBEHHBIX MPH3HAKOB y OpraHu3-
MOB HE OIMHAKOBAa. Y KOpPOB YJOHHOCTb MOJIOKA 3HAYUTENILHO 3aBUCHUT OT KO-
audecTBa KopMa. JKHPHOCTh MOJIOKA HEBO3MOKHO IOBBICUTH, YBEIUYHBAs KO-
audyecTBO KopMa. OfHAKO Ha SKUPHOCTh MOJIOKA BIIMSET COCTaB KOpMa.
HaGnronenust mokasanu, 4To KOJIMYECTBO MJIM KA4eCTBO KOpPMa HE CMOTYT H3-
MEHHUTh OKpPACKy LIEPCTH >KUBOTHOTO. TOJIBKO, KaK y»e ObUIO CKa3aHO BBIIIE,
Ha NpUMepe ruMalaiickux KpoJIMKOB, Y KOTOPBIX IO JIeficTBHEM X0J10/1a BMeC-
TO O€Noil epcTH BeIpacTaeT YepHasi, MOXKHO yOeIUTbCs, YTO U OKpacka Iepc-
TH TOKE€ MOXET HU3MEHUThCA MOJ] BIMSHHEM BHEIIHUX (akTopoB. Takum obpa-
30M, KOJIMUYECTBO MOJIOKA Y KPYIHOTO pOraToro CKOTa UMEeT IUPOKYI0 HOPMY
peaKkiiy, a OKpacka IepCTH — Y3KYIO.

(4) Kaxk BbI gymaeTe, HOpMa peakiiy 3aBUCHUT TOJBKO OT YCIOBHH OKPY’KaOIICH
* cpenpl?

MoaudukanronHass U3MEHYMBOCTh TPU3HAKA B IPEIeIax HOPMBI PEaKIHH
o0pasyeT sapuayuonHslil psi0 TaHHOTO Tpu3HaKa. KakIbli 4ieH BapuariioHHO-
TO psiia Ha3bIBaeTCs BapuaHTOW. [locunTaB KOMMUYECTBO KaXKIOTO BapHaHTA, MBI
YBUIMM 4YTO, KOJMYECTBO BapHAHT CO CPEIHUMHU 3HAYCHHSIMH OOJbBIIE, YeM C
KpallHUMH B Hadajie U KOHIIC BapUAIIMOHHOTO psina. Ecimu mokas3ark 3T0 Ha Tpa-
¢duke, MONyYInUTCs BapualmoHHas KpuBas. lllupora BapuanmoHHOTO psifa 3aBH-
CHT W OT T€HOTHIIA.

4 N
I — pa3zmepsr
IT — gacrora BcTpeuaemMocTn
I
\H 3 7 15 25 23 13 9 5 Y,

Jist Toro, 4TOOBI HAUTH CpPE/IHEE 3HAUCHHE MPU3HAKA, IPUMEHSIETCS CICTY-
romast popmya:
Vo ZOVP)
n
M — cpenHee 3HaYCHUE
P — vyacTora BcTpeuaeMOCTH BapUaHThI
V — Bapuanra
> — 3HaK CyMMBI
n — o0I11ee KOJIMYECTBO BapUAHT
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OcobenHOCTH MOIM(PUKAMOHHON N3MEHYNBOCTH:
¢® HC UBMCHACT I'CHOTHUII,

* HE TIepeIaeTCs 10 HACIIECTRY;

* o0ecreynBaeT MpUCIoCcoOICHUE BUA,;

* IPOTEKAET MOCTETIEHHO;

* oOecrieunBaeT COXpaHEHUE BUJIA;

* IMEET IPYyMIOBON XapaKTep.

1. PaccMoTpuTe BapuallMOHHBIN Pl JUCTOBBIX IUIACTUHOK, W HAWIUTE
cpeaHee 3HaYeHUE MpU3HaKa.

-
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2. Hapucyiite rpaguk 3aBUCUMOCTH KOJIMYECTBA U KHUPHOCTH MOJIOKa
Yy KOPOB OT KOJIMYECTBA KOpMa.

3. JIByM KOpoBaM B OIMHAKOBOW CTEIIEHU YBEJIMYWINA KOJIMYECTBO KOP-
Ma. OJIHAKO KOJTMYECTBO MOJIOKA Y OJJTHOW KOPOBBI YBEIUYMIIOCH HE3-
HAYUTENbHO, B TO BpeMs, KaK y JPyrodl — B JOCTaTOUYHOW CTENEHHU.
OOBsICHUTE IPUYUHY 3TOTO SIBICHHUS.



MyTaIII/IOHHaH HacJIeaACTBCHHaA
H3MEHYINBOCTD

@ Bb1 yke 3Haete, uTo MOMM(UKAIMOHHAS W3MEHUYMBOCTh HE M3MEHSIET TEHO-
: . MOoKeT JIM M3MeHUThCs reHoTur? Kakne MPUYMHBI MOTYT Ha 3TO TOBIIUSTH?

@) PaccmoTpuTe pUCYHKH, HAlIUTE IPU3HAKH OTKIOHEHHUS OT HOPMBI U Pa3bsl-
CHMTE ITPUYMHBI TAKUX SIBIICHUM.

~

HacaeacrBennast usMmeH4uBoCcTh. Hecmotpst Ha To, uro Y./lapBuH u3y-
YUJI HACJIEJICTBEHHYIO M3MEHYMBOCTb, €My OBLIM HEW3BECTHHI NMPUYMHBI U

MEXaHU3M €€ BOSHUKHOBCHU .



OHaKO OH BBISBIII 3HAYUTENIBHYIO POJIb HACIEACTBEHHON M3MEHUYUBOCTH B
9BOJIIOLMN, U HEOJHOKPATHO OTMEYall, YTO M3MEHYUBOCThH 3aBUCUT HE TOJIHKO
OT BHEIIHUX YCJIOBUU. Y KUBYLIMX B OJUHAKOBBIX YCIOBUSAX U UMEIOIIUX O-
HUX U T€X e POAUTENEH 0CO0Ei MOTYT POSBUTHCS KaK MEJIKUE, TaK U Pe3KHe,
3HAYUTEILHBIC U3MCHEHHS.

M3MeHYMBOCTD, BbI3BaHHASI M3MEHEHHEM TI'€HOTHIIA, HA3BIBAETCS HACIeO-
CIMEEHHOI.

| HacieacTeeHHasi H3MEHYMBOCTD |

| MyTalMOHHAas |‘| KOMOWHATHBHAs |‘|K0pp€J‘I$[I‘I/lBHa}I(OOOIHOCI/IICJlH-IaSI)|
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Mymayuu SIBASIOTCA OIHUM W3 BHUJIOB
HACJIEICTBEHHON HM3MEHYMBOCTHU. [IpuumHOM
MyTalui SIBIAIOTCS KaKue-IMO0 H3MEHEHUS
B XpOMOCOMAaxX M reHax opranusma. Myrtanuu
WHOTZIa MOTYT OBITh MPHYMHOW OYEHb MeEJl-
KHUX Pa3Iu4uil, 4TO JJa’Ke He3aMETHBI. N

J

Mymayuu y pacmenuii

Hexoropele MyTanuy npuBOJAT K TAKMM 3HAYUTEIIBHBIM M3MEHEHUAM, 4TO
JIOAM MOTYT MX MCIOJB30BaTh Ul MOJy4EHHs HOBBIX COPTOB PAaCTEHUH HIIU
nopoj *HUBOTHBIX. K mpumepy, Tak ObUIM MOTy4eHbI KOPOTKOHOTas MOpoja
OBEll aHKOH, KOPOTKOHOrasl 1mopoja co0ak Takca, 3eMJSIHUKA ¢ SHIEBUIHOU
(opMoii TUCTHEB, 1€PEBbs C PACKUANUCTON U NUPAMHIAIBHOW KPOHOU U T.J.

[TonsATHe 0 MyTalusX BIEpBbIE B HAyKy BBEJ rojulaHACKui 6oraHuK ['roro
ne @puz. B momynsanuu pacTeHus 3HOTepa (OCIMHHUK) OH 0OHApY)WIT ocobei
C PE3KO OTIMYAIOUIMMHUCA 10 (GopMe JTUCTbIMHU. IIpHU3HAKKM TaKuX pacTeHUI
nepeaaBaaich NOTOMCTBY. Takue n3MeHeHus: O0TaHUK Ha3Ball Mymayusmu.

\_ J

Mymayuu y socusommwix




MyTanuust — 3T0 U3MEHEHHE I'eHOTHUIA 0] BIMAHUEM (DaKTOPOB BHELIHEH
WA BHYTPEHHEU Cpelbl. bOIBIIMHCTBO MyTallUi ABIIIOTCA BPEAHBIMU UL Op-
ranu3Ma. CyIlecTBYIOT U CMepTeibHble MyTanuu. Yalie BCcero Takue MyTaluu
ONPEACISIOTCS PeLeCCUBHBIMU TeHaMu. [1o XxapakTrepy U3MEHEHUl B TeHOTHIIE
MYTalMH ACIATCA HAa HECKOJIBKO BHUIOB.

Myrauun
XPOMOCOMHBIE TCHOMHBEIC TEHHEBIE
MYyTaluu MYyTaIluH MYyTaIluu

XpoMoCOMHBIE MyTaUMHU. DTU MyTallUU CBSI3aHbl C U3MEHEHUSIMU B CTPO-
eHuH xpomMocoM. OHU pa3HOOOPA3HBI U BBIABISIIOTCS 0]l CBETOBBIM MHKPOC-
KOIIOM.

Ecimm o6o03naunts mocnemoBatenbHOCTh reHoB kak ABCDEF, to sta
MOCIIEIOBATEIIBHOCTh H3MEHHTCS, €CIIM B XPOMOCOME TTPOU3O0IILIO:

1. YnBoenue yuactka: ABCCDEF

2. Bemmagenue yuactka: ABCEF

3. IToBopor yuactka Ha 180°: ABDCEF

4. OOMeH yJacTKaMH MeXTy HeTOMOJIOTHYHBIME Xpomocomamu: ABCDMK

I'enoMHbIe MyTaUMH. DTH MyTallM¥ IPOUCXOAAT B PE3YJIbTAaTE U3MEHEHUS
KOJIMYECTBa XpOMOCOM. Paznuuaror nBe pOpMbI TaKUX MYTAlUl: aHeyn1ouous
U NOAUNTOUOUS.

Aneynnouousi - 3T0 pOCT WIM YMEHBIICHHE KOJIMYECTBA XPOMOCOM Ha He-
CKOJIbKO enHUIl. HapymieHne HopMaIbHOTO PacXOXKACHUS XPOMOCOM TIPOUCXO-
JIAT BO BpeMs MIpoliecca Mero3a: Halnpumep, y JoAer ¢ cuHapomoM [layHa B
AIpax COMaTHYECKUX KJIeToK 47, a y mroneit ¢ cunapomom llepemesckoro-Tep-
Hepa B AJpax COMAaTUYECKUX KIIETOK 45 XpOMOCOM.

Tonunnouous — 3T0 yBEIMUEHUE B HECKOJIBKO Pa3 KOJIMYECTBA XPOMOCOM B
XpoMocoMHOM Habope. [lonummonaus MMPOKO pacmpocTpaHeHa CPear pacTe-
HUH. Y )KUBOTHBIX BCTPEYAETCS PEAKO. Y TpUILIOHIa HA0Op XpOMOCOM COCTaB-
nsiet 3n, y Terpamionja — 4n u T.1.

(4) B ApkrTuke u Ha anbIMICKUX TOPHBIX JIyrax MOJIMILUIOWIHBIE PACTEHUS Ya-
¢ mie BcTpevarorcs. HaiiinTe mpuyuHbI 5TOTO SBICHUS U 00CYIUTE HX.

I'ennble MyTanmuu. OTH MyTallMU Ha3bIBAIOT TAK)KE TOUKOBBIMH. VX HEBO3-
MOKHO OOHapYyUTh IO/l CBETOBBIM MHKPOCKONIOM. DTH MYyTallMU CBSI3aHBI C
n3meHeHueM Hykieotn1oB B JIHK. Ilpu namMeHnenuun nocnenoBaTebHOCTH HYK-
neortusoB B JIHK mensiercss nocienoBarebHOCT aMUHOKUCIIOT, YTO TIPUBOAUT
K CHHTE3y HOBOTO Oeyika. Bo MHOTHX ciydasiX MyTaHTHBINH I'€H TepsieT CBOIO




aKTUBHOCTH. Clie10BaTEeNIbHO, HE POUCXOAUT CHHTE3 cooTBeTcTBYrOmuKX PHK
u Oenka. ' eHHbIE MyTalluu NPUBOIAT K MOSIBIICHHIO HOBBIX aJIJIEIIeH, YTO Urpa-
eT OOJBIIYIO POJIb B DBOJIOLINH.

Comaruyeckue mytauuu. ComaTuyeckue MyTallui MPOUCXOISAT B HEKOTO-
PBIX COMATHYECKUX KIIETKAaX OpraHu3Ma. Y pPacTeHWH W )KHUBOTHBIX OHHU HE Tie-
penaroTces MoJIoBeIM IyTeM. Ho npu BereraTUBHOM pa3MHOKEHUU 3TH MyTallUN
MOTYT [I€PEIaBaThCs M0 HACIIECTBY.

ﬂ" MO0>KHO J11 BBI3BATh MyTaI[UU KCIIEPUMEHTAIBHBIM ITyTEM?
- B mHacrosiee Bpemsi CyHIECTBYIOT METO/IbI MOJYYCHHUSI HOBBIX MYyTallMd U
METOJIbl yBEJIWYeHHsI 4acToThl MyTauuil. Ilog nelictBueM nyueir PeHTrena,
HOHU3UPYIOLIUX JIy4el, TEMIEPaTypHOTO BO3JEUCTBUS, Ta30BOr0 PEKUMa, U3-
MEHEHHS BJIAXXHOCTU M JIPYrHX (PaKTOPOB MOBBIIIAETCS YacTOTa MyTauuid. B
Hacrosiiee BpeMsl MMOJ BIMSHHUEM PEHTTEHOBCKHX JIyuyed 4acToTy MyTaluil
MOXHO yBenu4uTh B 150 pas.

1. Kakoii HabOp XpOMOCOM COACPXKHTCS B KJIETKax JKCTa THOpUIA, TOY-
YCHHOI'O HpI/I OIIBIJICHUU OUILJIOUIHOI'O paCTCHI/ISI HI:UIBI.IOﬁ TCTpaHJIOI/II[-
HOro?

2. BI:IHI/II_HI/ITG 1N HA30BUTC HCKOTOpI:Ie MYTaI_II/II/I B y‘laCTKC XpOMOCOMBI, cC-
JIM TIOCJIEOBATEIHLHOCTE T€HOB B HEM 0003HaunTh Kak DEKMNL.

3. BoumuTe B TabIUIly COOTBETCTBYIOIIMNA CIIOCOO BEre€TaTUBHOTO Pa3MHO-
KEHHSI TSl COXPAaHEHHsI COMaTHYECKUX MYyTallHid.

3eMISTHAKA Vel
Poza ?
Y3ambapckas (uanka ?
ITepeit ?
Manuna ?

©00000000000000000000000000000000000000000000000000000000000000000




KomOuHaTMBHAsA U KOppeJasiTUBHAS
U3MEHYUBOCTH

@ Jletn omHUX poauTenieil OOBIYHO HE SBISIFOTCS] TOYHOM KOTIHEW HU CBOUX PO-

: JUTeNleHd, HU CBOMX OpathbeB u cecTép. Kak mo Bamemy, B 4eM puYuHa 3TOro?

Paccmotpute dororpaduu u 00bACHUTE NPUUUHBI Pa3IUIUA MEXAy On3-
HeIlaMH.

S

KaKI/IMI/I MOFYT 6]':>IT]':> OCHOBHBIC HpI/I‘II/IHBI BO3HHUKHOBCHHUA KOM6I/IHaTI/IBHOI71
U3MEHYUBOCTH?

N N
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Pasnosiiyesvie OnusHeywl

...........................................‘;

HacnencrBennas ©3MEHUYMBOCTh MPOSIBISIETCS HE TOJBKO B BUIE MYyTalLHid.
Bo Bpems 1mosioBOro pasMHOXKEHHUsI 00pa3ylOTCsl HOBbIE T€HHBIE U XPOMOCOM-
HbIe KOMOWHAIINHY, B PE3yJIbTaTe YETO Y MOTOMCTBA MPOSBIIAIOTCS HOBBIE TIPU3-
HaKU U CBOMCTBA. Takast N3MEHUYUBOCTb Ha3bIBACTCS KOMOUHAMUBHOLL.

B npoaze mepBoro AeieHus Meiio3a 00MEH yd4acTKaMu
MEK/Ty TOMOJIOTHYHBIMH XPOMOCOMaMH (KPOCCHHTOBEP)

IMpranHe! /
KOMOMHATUBHOM cnyqaﬁHoe PACXOKIACHUE XPOMOCOM K ITOJIFOCaM BO BPEMS

HU3MCHYHUBOCTHU \ JCIICHUA

KoMOHHATHBHAST M3MEHIUBOCTD SIBJISCTCS MCTOYHUKOM [UIsI CO3MaHMs Oec-
KOHEYHOTO MHOXKECTBA TCHOTUMOB M (heHOTHOB. OHA TMOCTABJISAET HEHUCCSKA-
eMBIil MaTepHuaJ st SBOMOIMH. Jlaxe eciu JOMyCTUTh, YTO Y YeTIOBEKa B KaxK-
J0W Tape TOMOJIOTHYHBIX XPOMOCOM pAcIojiaraeTcsi OfiHa Mapa auIeIbHBIX
[€HOB, TOT/Ia KOJMYECTBO BO3MOXKHBIX (DEHOTHIIOB COCTABUT 2%, a TEHOTHIIOB —
3%. TlocneaHee YKMCIO MPEBBIIACT KOJHMYECTBO KUBYLIHMX JiFoAei modutu B 20
pa3. OmHAKO YKCII0 TEHOB B XPOMOCOMax OOJIbIIe.

CilydyailiHasi BCTpeua raMeT Py OIUIOZ0TBOPEHUN




) Haiimure pasnu4us MEKIy ABYMs PACTEHUAMM CBEKIIbl HA PUCYHKax H I1O-
SICHUTE TPUYUHBI 3TUX Pa3THUUi.
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UY./lapBuH oOpaTwyI BHUMaHHE, 4TO Y OECHIEpCTHBIX coOaK HeIOopa3BUTHIC
3yOblL, y Toy0Oell ¢ onepeHreM Ha HOTrax MepernoHKH MEexAy manbiiamMu. OH He
CMOT' OOBSICHUTh NMPUYHMHBI MTOJOOHBIX SIBICHUN. B HacTosiiiee Bpems yxe u3-
BECTHO, YTO OJIMH I'€H MOXKET BIIHMATH HAa HECKOJIbKO MPH3HAKOB. 3HAYUT, TIPH W3-
MEHEHUH OJIHOTO T'€HAa MOXKET MEHSATHCS HECKOJIBKO MPU3HAKOB. Takasi M3MeH-
YUBOCTh Ha3bIBACTCS KoppenamusHou (coomunocumensvuou). Bcee (opmbl
HACJICJCTBCHHOW M3MEHUYMBOCTH CBSI3aHBI C I3MEHEHUEM T'€HOB HITH XPOMOCOM-
HOTO Habopa.

1. [Touemy y wuyenoBeka Ooumbine ¢(eHotunoB (3*), yeM TeHOTUIIOB?
OOBSACHUTD.

2. lHorna cooTHOCHUTEIbHAs M3MEHUUBOCTb 3aTPYyAHSET pabOTy Cellek-
[oHepa. BeIsicHUTE U M30KUTE MPUYUHBI TOJOOHON CUTYaIUH.

3. Paccmotpute pucyHku. 3aHecuTe B TETpaab (OPMBI U3MEHUYHMBOCTH
OpraHU3MOB.

4. TIpoananu3upyiTe BbICKA3bIBAHUS PA3HBIX YUEHBIX O HACJIEICTBEHHON
M3MEHYHUBOCTH U MTOATOTOBBTE MIPE3ECHTALUH.

.............................................................................@



1 O0OMeH BelecTn

@ Crnoxuble, MOCIEIOBATENHHO MPOMCXOJISIINE TPOIECCHI, TaKUe, KaK MOC-
TYIJICHUE BEIECTB U3 OKPYKAIOIICH Cpe/Ibl B OPraHU3M M UX PaclICIICHUE, a
: TaKKe yJalieHuEe U3 OpraHu3Ma HEeHY)KHBIX MPOJYKTOB OOMEHa Ha3bIBAIOTCS
: 0OMEHOM BEIIECTB.

OOMEH BEILECTB U SHEPTHH — OCHOBA )HU3HU. OpraHu3M MOCTOSHHO U3 OK-
py’Karolleil cpebl yCBauBaeT NMUTATEIbHBIE BELIECTBA, BOAY, KUCIOPOA U MU-
HEPAJIbHBIC COJIM M BBIJCIISACT HAPYKY YIJICKUCIIBIH Ta3, BOJIY, MOUYECBUHY H JP.
BEILECTBA.

* Kak mpoucxoaut oOMeH BEIIECTB y Pa3HbIX KUBBIX OPraHU3MOB?
* Kakue o61iue 3akOHOMEPHOCTH HAOJIIOAI0TCS B 3TOM Ipoiiecce?

OnumuTe, KaK MPOMCXOANT OOMEH BEIECTB Y )KUBOTHBIX HA PHUCYHKE.
* OOBsicHUTE pa3nuuus B 0OOMEHE BELIECTB Y PA3HBIX KMBOTHBIX.
* Crpynnupyiite o0mue 0COOSHHOCTH IpPOTEKaHUs 3TOro Iporecca y
Pa3HbIX JXHUBbBIX OPIraHU3MOB.
* Pe3ynbTaThl HCCIIeI0BaHM MTPEACTaBbTE YCTHO MIINM MHCEMEHHO.

N N

J L J
Bce xuBbIe OpraHu3Mbl, Ha4YWHasg C HpOCT61>’IHII/IX OpraHMu3MoOB, BKJIHOYasA
BBICIIMEC PACTCHUS U )KUBOTHBIX, PACTYT, Pa3BUBAIOTCA U pa3MHOKAIOTCA Omaro-
Japst IUTATEILHBIM BEIIECTBAM, KOTOPBIE TIOJIYYAI0T U3 OKPYIKAIOIIEH CPeJIbL.
Pactenus c IIOMOIIIBIO KOpHeﬁ BCACbIBAIOT M3 IIOYBLI BOAY WU MUHCPAJILHBIC
BENIecTBA. B JHCThAX MpoHMcXomuT mporecc GOTOCHHTE3a M 00pa3ylOTCs Opra-
HHUYECKHEC BCUICCTBA.
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B otnuune ot pacTeHuil, KUBOTHBIE MUTAIOTCSI TOTOBBIMU OPraHUYECKUMU Be-
IeCTBaMU (V21e800bl, JHcupbl, Oeilku), B OpraHax MHINEBAPCHUS TPOUCXOJISAT
IPOLIECCH] IepeBapUBAHMUSL.

OOMeH BelIecTB XapaKTepeH /I BCeX KUBBIX KIeTOK. OHAKO UMEIOTCs U OT-
JMYUTENBHBIE OCOOCHHOCTH. 3€JICHbIC PACTUTEIIHHBIC KIICTKU YCBAUBAIOT YTIIEKUC-
JIbIH Ta3, BBIICISIOT KUCIopo/l. JKuByIie Ha KOpHIX 0000BBIX pacTeHU KITyOeHb-
KOBbIe OaKTepuH, ycBauBas a30T M3 BO3/yXa, BBIIEISAIOT €r0 B BHJEC HUTPATOB.
Hekotopele GakTepun ycBaumBaioT cyiab(um Boaopoza, Beiersis cepy. Hecmotpst
Ha 3T0, 0OMEH BEILECTB MOAUMHSIETCA 00LUIMM 3aKkOHOMepHOCTAM. [Toka kieTka
JKHUBA, B KJICTKY HEMPEPHIBHO OCTYMAIOT U BBIIEIISIOTCS pa3Hble BEIECTBA.

BemecTBa, nmoctymnaromnye B OpraHusM, paclIeIUIsIOTCS, IPEBPAIIAsCh B yC-
BOsieMY10 KieTkamu ¢popmy. Poib hepMeHTOB B 0OMEHe BellecTB He3aMEHUMA.
®epMeHTB! — OCHOBHOM (haKkTOp /IS pacllleIuIeH s MUTaTeIbHbIX BellecTB. Bee
XUMHUYECKHE MPOLECCHI, IPOTEKAIOIIUE B OpraHU3Me, SBISAIOTCA PE3yIbTaTOM
oOMeHa BELIECTB M HHEPruH. BHYTpHKIETOUHBIM OOMEH BEIIECTB CUUTAETCS
NEPBOMCTOYHUKOM 00I1ero oOMeHa opranusMa. Tak Kak U3 paclICIUICHHbIX U
YCBOGHHBIX KJIETKOM BEIIECTB CHHTE3MPYIOTCS OCJIKH, XKHUPBI, YIIIEBOJIBI U HYK-
JIEMHOBBIE KUCJIOThI. DTU BEUIECTBA UCIIOJIb3YIOTCA MPH (POPMUPOBAHUH YaCTEN
kieTku. [lepuonnyecku B pacTymiux M 3peiibIX KJIeTKaxX HMCHOJIb30BaHHBIE MO-
JIeKyJbl 3aMEHSIOTCST HOBBIMH. IlocpeacTBoM oOMeHa BEIIECTB XMMHYECKUI
cocTaB U (opMa KJIETOK BCErja OCTAIOTCs CTaOmibHbIMH. OOMEH BEIEeCTB —
9TO HENOCPEACTBEHHO IIPOLECC MpeBpaleHus sHeprud. HopmansHoe npoTeka-
HUE 3TOr0 IPOLECCa 3aBUCUT OT TeMIepaTypsl. MI3MeHeHne TeMiepaTypsl BlU-
sIeT Ha CKOPOCTh JIAaHHOT'O MpolLiecca.

B cymnocTtH, 0OMeH BelecTB — LEeNoYKa CI0KHBIX OMOXUMHUYECKUX ITPOLIec-
COB, CMEHSIOLIMX JAPYT Apyra. OTH IPOLECCHI COCTOAT U3 HUKEIEPEUUCIIEHHOI O:

1. [Tornomnienne BEUIECTB U3 OKPYIKAIOLIEH Cpeibl;

2. Ucnonp30BaHue 3TUX BEUIECTB B OPraHM3ME U INpEBpallleHUuE B Jpyrue

BELIECTBA;

3. Beiienenue yacTy paclleIUIEHHBIX BEIIECTB B OKPYKAIOILYIO CPELYy.

OOMeH BelecTB B OpraHM3Me IPOMCXOJUT B TPeX OCHOBHBIX (hopmax u
HaInpaBJICHUAX:

1. OOt 0OMEH BEIIECTB;

2. [IpoMexyTOUHBIIT 0OMEH BEIIECTB;

3. OCHOBHO} W YHEPTETUIECKUIT OOMEH BEIIECTB.

[Ipoucxonsimue B OpraHu3Me peakUMH OKHUCIEHHSI Ha3bIBalOT MKAHEGbIM
ovixanueM. Ilpu 3TOM OcHOBY OOMEHa BELIECTB COCTABISIOT OKHUCIUTEIHHO-
BOCCTAaHOBUTEJIBHBIE ITPOLIECCHI.

[TpomexyTOUHBIE OOMEH BELIECTB — 3TO IMPEBpAIlleHHE OJHUX OpraHuyvec-
KHMX BEIIECTB B JPyrue, TO €CTh 3TO MPOLECC BHYTPUKIETOYHOI'O IIepeBapuBa-
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Huss. OCHOBHOW WMIJIM YHEPreTUYECKUiT 0OMEH — 3TO MOIYYeHUE HEOOXOIMMOM
OpraHu3My SHEPTUU U MPEBPAICHHE OJTHOTO BHJIA SHEPTHH B APYTOH.

B opranusme nuTanue B3aMMOCBSI3aHO C JIBIXaHUEM. DTH TPOLIECCHI COCTaB-
JISIFOT OCHOBY OOMEHa BEIIISCTB.

B xwuBO# mpupoie 0OMEH BEIIECTB HE MPOUCXOAUT Ha OJJUHAKOBOM yYPOBHE.
VY XOIIOIHOKPOBHBIX KUBOTHBIX (pblObl, 3eMHOB0OHbIE, NpecMblKarouuecs) 00-
MEH BEIECTB IPOTEKAeT MEIJICHHO. TemIepaTypa Teina y 3TUX )KUBOTHBIX 3a-
BUCHT OT TEMIIEPATYPBl OKPYIKAIOIIEH CPEIIbI.

VY TemIoKpOBHBIX JKUBOTHBIX (nmuysl u Miekonumaroujue) 0OMEH BEIICCTB
HPOUCXOIUT HHTCHCHBHO. Y ITHX JKMBOTHBIX TEMIIEpaTypa Tejia He 3aBUCHT OT
TEMIIepaTypbl OKPYKaIoMIel cpeabl. Y MTHIL JaXXe B MOPO3HYIO ITOTOAY TeMIIe-
parypa Tena He ObiBaeT HIKe 40°C. [TosToMy nake B ApKTHKE U AHTapKTHIE B
ar000e BpeMsi Tofa y NTHUIl U MJICKOIMHUTAIOIINX aKTHBHBIA 00pa3 »Hu3HU. BbI-
HOCJIMBOCTh JKUBBIX OPTaHU3MOB K Pa3iIMYHBIM (PaKTOpam Cpeibl 3aBHCUT OT
oOMeHa BeliecTB B ux opranuszme. OCHOBHAsI 4acTh XOJIOJHOKPOBHBIX JKHUBOT-
HBIX MPOBOJAT 3UMY B COCTOSIHUHM aHAO0HM03a. DTHU CIIOXKHBIC MPOIECCh PEeTyIU-
PYIOTCSI TOCPEICTBOM OOMEHa BEUIECCTB.

@1. Omnpenenure OpraHU3Mbl, OTMEYCH- — > B

Hble Ha cxeme cmpasa (A; B; C; D). o Tmma -
&
N310xHUTE CpaBHUTENBHYIO XapaKTe- ég) \\AA T EMHHepaJTBHBIe l E
pUCTHKY OOMEHa BEIIECTB Yy OJTHUX BelecTBa
D <«—— C
OpTraHHU3MOB.

1 0O, 2
MUIIA
2. PazbsicHHTE MEXaHWU3M  [POLIECCOB /r \

yKazaHHbIX ctpenkamu (1, 2, 3, 4). opranusM X opraumsm Y

ITogroroBnrTe Mpe3cHTal M0, IOCBA-
IICHHYIO Ipoueccam obMeHa BCIICCTB A\ CO /

y KUBOTHBIX X U Y.

3. CocraBpTe Tpaduk 3a- ,  KOIMIECTBO A KomadecTso
CBOOOHOTO a30Ta CBOOOIHOM CEpBI B
BHCHUMOCTH KOJIMYECTBA B BO3IyXe BO3ZIyXE

cBobomnoro azora(l) u
cepoi(2), obOpazyeMoro
KIIyOCHbKOBBIMU  Oax-
TEpUsIMH U cepoOaKTe- BpEMsI BpeMs
pussMH B IIpoLEcce > >
KHU3HEICSITCIBHOCTH, OT BPEMCHH.
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2 DakTOpbl, BIAUSIOIINE HA 00MEH BellecTB

@ B uem 3aKmOYAIOTCS MPHUMHBI Pa3THUMil B 0OMEHE BEIIECTB y PasHbIX
: OpraHu3MoB ?

'4) Paccmotpute pucyHku. OObsICHUTE IPUUMHY Pa3IMYUil MEXIY JTIOAbMH,
E HN3JI0KUTC OTBCTHI HA BOHpOCI)I.
:  * Kak Bimser 300poBbIii 00pa3 )KU3HU Ha OOMEH BELIECTB?
.« Kakue BaxkHbIe ()aKTOPBHI BIHSIOT HA MMPOTEKAHKUE 3TOTO Mporecca’?
S 2
: . J

@akTophl, BIUAIONINE HA OOMEH BEIIECTB, IPUCYTCTBYIOT KaK BO BHYTPEHHEH
cpezie opraHu3Ma, Tak U BO BHeIIHeH cpene. PaKkTopbl BHYTpEHHEH cpelbl He-
MOCPECTBEHHO BIMSIOT Ha OOMEH BELIECTB B OpraHu3Me. BimsiHue BHENIHUX
(baKTOpPOB MPOMCXOIUT KOCBEHHO. Hampumep, HapymieHrne oOMEHa BELIECTB B
OpraHu3Me MOCPEACTBOM YPE3MEPHOTO XOJI0Aa — 3TO BHEHIHUH (akTop. M3me-
HEHHS, TIPOUCXO/ISIIKE O] BIUSHUEM O0JIC3HEH, CYMTAIOTCS BHYTPEHHUM (hakK-
TopoM. BimsiHre GMoTHYecKuX, aOMOTHIECKUX W aHTPOTIOTEHHBIX (JaKTOPOB HA
OpraHu3M ObIBacT OJIATONIPHUATHBIM M HEOJIarONPHSTHBIM.
PaccmoTpum HeKoTOpBIe (haKTOPBI, BIUAIONIME Ha OOMEH BEIIECTB.
* [lumaHue Oxa3bIBaeT 3HAUUTEIILHOE BIMSIHUE Ha 0OMeH BeecTs. Eciu He
COOJIIOIAFOTCS. HUXKETICPEUYHCIICHHBIC TMPaBUIa B THTAHUH, HApPYyIIACTCs
nporecc 0OMeHa BEIIEeCTB:
» CyToYHasi HOpMa YHEPTUH, COJICPIKAIIAsACI B IHIIE, JODKHA ObITh T0CTa-
TOYHOM;
* [Ipuem GenKOB, )KUPOB M YTIEBOAOB JIOJKEH COOTBETCTBOBATH HOPME;
e [Iuma 10JDKHA COIepKaTh JIOCTATOYHOE KOJUYECTBO BCEX MPOIYKTOB IMTH-
TaHus (OCJKH, YIIIEBOIbI, JKUPBI).

* JlomkeH coOmonathes pexuM nutanus. CyTodHass HOpMa MUIIN JT0JDKHA
NPaBUWIBHO pacmpenenaThes. [IprueM MUIM J0JDKeH MPOUCXOIUTh B OMpejie-
JICHHBIC YaCHI.
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> OOMeH BellecTB HEOJMHAKOBBIH B pa3sHOM Bo3pacte. Hampumep,
YPOBEHb YCBOSIEMOCTH a30Ta 3aBUCHUT OT BO3PACTa, ACATEIBHOCTU U (PU3MOIIO-
T'MYECKOTr0 COCTOSTHUSI OpraHn3Ma.

VY nereit HaOMIOACTCS TTOIOKUTENBHBIN, @ y B3POCIBIX OTPHUIIATEIbHBIN Oa-
JaHC a30Ta. A30THUCTBIN OaslaHC OMNpeAeNsieTcs KOJIMYEeCTBOM YCBaWBAaEMOIo U
BBIJICJIIEMOT0 OpPraHU3MOM Oelka B TedeHue cyTok. M3 a3ora, comepikarerocs
B IMIIE, BEIYUTAIOT KOJIMYECTBO BbIIENAEMOro a3oTa. Eciiu KoluuecTBo a3ora,
MOCTYIAIOIIETO B OpPraHW3M, IIPEBBIIIAET BBIJCICHUE a30Ta, BO3ZHUKAET IOJIO-
JKUTEJIbHBIM a30THCTBIM OanaHC, a €CJIM MEHbIIE — OTPHULIATENIbHBIN a30THUCThII
6ananc. [Ipu ero paBeHcTBE IPOUCXOIUT paBHOBECHE a30TUCTOrO Oananca. Ilo-
3TOMY BpauH JUIsl IPOBEPKH 0OMEHA BEIIECTB U P MIOCTAHOBKE MarHo3a Mnpo-
BEPAIOT aHAJIHM3bl KPOBU M MOYM Ha COZEP)KaHHE OEIIKOB, )KUPOB, YIJIEBOIOB U
JPYTUX BEILECTB.

P BiusHue neHTpaibHON HEPBHOM CUCTEMBI HA OOMEH BEILECTB.

PerynupoBanue oOMeHa BEIIECTB IPOUCXOIUT IOCPEICTBOM BEreTaTUBHOM
HEepBHOM cucTeMbl. LleHTpanbHas HEpBHAs CHCTEMa PEryJlupyeT paboTy keme3
BHYTpEHHEH cekpeunu. ['OpMOHBI jkee3 BHYTPEHHEH CeKpeluu, B CBOIO OYe-
pellb, peryJupyroT I'yMOpaJbHBIM criocoOoM oOMeH BemiecTB. Ha oOMeH Be-
IIECTB TAK)K€ BIMIET KOJINYECTBO (pepMeHTOB. TakuMm 00pazoMm, peryssius Mnu-
IIeBapEeHUsI U OOMEHA BEIECTB OCYIIECTBISIETCS IOCPEICTBOM €IUHOTO HEWpO-
rYMOPajabHOI'O MEXaHU3Ma.

P ButamMHHBI 1 MUKPOAJIEMEHTHI UTPAIOT 0COOYIO POJIb B 0OMEHE BEIIECTB,
BBICTyMas Kak peryasTopsl. [Ipu HemocTaTke BATAMUHOB MTPOUCXOANUT HApyIIe-
HUEe oOMeHa BemiecTB. PaboTa ompeneneHHBIX OpPraHOB HapyIIaeTcsi, 4To, B
CBOIO OYepeib, IPUBOIUT K OOJIE3HSIM.

OpranusM HOCTOSIHHO HYXJAeTCsi B BUTAMHUHAX U MHKpossieMeHTax. [lpu
HENPAaBUJILHOM MUTAaHUH B OPTaHU3ME MPOUCXOIUT HEXBATKa BUTAMHHOB. JTO
Ha3bIBaCTCS eunosumamunozom. Opraan3my Heobxonumo 1o 40 BUIOB BHTa-
MuHOB. OJIMH BUTAaMUH HE MOXET 3aMEHUTh JApyroil. HexsaTka onHOro BuTa-
MHUHA MOXET MPUBECTH K OOJBIIIMM HAPYILICHUSM.

B nume kosmyecTBo BUTAMMHOB M MHMKPOAJIEMEHTOB JOJDKHO OBITH JOCTa-
TOYHO, YTOOBI YCBOEHHUE MMUTATEIIBHBIX BELIECTB U pa3BUTHE OPraHU3Ma MPOHCXO-
JINJI0O HOPMAJIBHO, MOBBIIIANACH YCTOMUMBOCTh K MH(PEKIMOHHBIM 3a00JI€BaHUSM.

P> JluTenbHBINA TOJION U KaXKAa PE3KO BIMAIOT HA OOMEH BEIIECTB. DTO CBA-
3aHO C HEPBHOM M TI'yMOpallbHOW peryisinueil. Hampumep, NOBBILIEHHOE WM
MOHMKEHHOE KOJMYECTBO IUIIOKO3bI B KPOBU MPHUBOAUT K BO3HUKHOBEHHIO
pa3nuuHbIX 3a0osieBaHud. OOHUM M3 3TUX 3a00JIEBaHUI SIBISETCA caxapHbili
Oouabem. 3a0oneBaHNe PE3KO BIUSET HA OOMEH BEUIeCTB B opranusme. [Ipu atom
KOJIMYECTBO BOJBI B KPOBH YMEHBIIACTCA (y6enuyusaemcs oCMomuyeckoe 0de-
Jlenue). ITO TPUBOAUT K HAPYIICHHWIO OOMEHa BEIIECTB, OPTaHU3M HE MOXKET
HOpPMaJIbHO (DYHKIIMOHUPOBATD.
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P Ha oOmeH BeliecTB BIMSIOT TAaKXKe BPEIHBIC BEIIECTBA, IMOCTYIMAIOUINE B
opranusMm. [Ipu yBennueHnn KoJu4YecTBa BPEJHbIX BEIIECTB B OpraHU3Me Hapy-
nraercs ooMeH BeecTB. Hanpumep, oTpaBinenue rpudbaMu, yKychl 3Med U s10-
BUTBHIX HACEKOMBIX, HEITPaBUIbHOE MCIOJIb30BAHME JIEKAPCTB U T.JI. IPUBOIAT K
HapyHIeHHI0 0OMeHa BemiecTB. MIHOTIa 3T0 MOKET CTaTh MPUIMHON CMEPTH Op-
raan3Ma. UpeamepHoe yrnorpeOieHue MUK TaKkKe BINAET Ha OOMEH BEIeCTB.

P DakTOpBI OKPYIKAIOIIECH Cpebl BIUSIOT HA OOMEH BEIIECTB, TaK KaK MO-
TyT IPUBOAUTH K OXJIAKICHUIO TEJa, COJIHEUHOMY yAapy, TEIIOBOMY yIapy U
np. KpomMe Toro, cuibHbIE CTPECChI, YCTaIOCTh, CIUPTHBIE HAMMUTKH, HAPKOTH-
YECKHE BEIIEeCTBA, KypEHUE CUTApeT M T.J[. TOKE BIHSIOT HA OOMEH BEIIECTB.

K

Ilepsas nomows npu mennogom yoape

P Taxume Oose3an kak CIIM], remaTtur, pak ¥ T.1. BIUSIOT HA OOMEH Be-
IIECTB Ha KJIETOYHOM YypoBHE. JKHM3HEICSITEIbHOCTh OpraHM3Ma OcCIalIseTcs
WU OCTAHABIIMBAETCS.

~

~

N

Buicvinanus na kooice y uenosexa, 6onvrozo CIIH/-om

~/
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P TloyI0KUTENIbHOE BIMSHHE Ha OOMEH BEIIEeCTB OKa3bIBACT HOPMaJIbHbIH
COH, OT/IBIX, CIIOPT, My3bIKa, IPUATHOE OOIIICHHUE U T.J. BCE 3TO BiMseT Ha *Ke-
Jie3bl BHYTPEHHEH CEeKpelUuu OpraHu3Ma, a OHU, B CBOIO OYEPEdb, MPSAMO WU
KOCBEHHO — Ha OOMEH BEILIECTB.

Y

®daxTopsl, BAUSIONINE HA OOMEH BEIIECTB, pa3HOOOPA3HbI 1 MHOTOYHUCIICHHBI.
[TosToMy Geperute cedst 1 OKpYKarOIUX OT HETATUBHBIX (PaKTOPOB.

@ 1. Pemwre 3amaum:

1. ITocunraiiTe KOIMYECTBO YHEPTHUHM, MOJIYIaeMOEe YEJIOBEKOM BMeECTE C
MHUHUMAIBHOW CYTOYHOW HOPMOM ITHIIIH.

2. Ecnu npu pacweruiennn 500 r yrieBoJoB IOIy4YEHHAsl SHEPIUs I0J-
HOCTBIO ObuIa Mcnosb30BaHa s cuHTe3a AT®, TO CKONBKO MOJb
AT®, B 3TOM city4ae MOKET ObITh CHHTE3UPOBAHO?

2. BersicHuTE NMpUUYNHY YBEIMUYCHHS 3a00JI€BA€MOCTU CaXapHbIM JUa0eTOM
CpeIu JII0JIE! U IIOATOTOBLTE IIPE3ECHTALUIO.

3. Uccnenyiite nmpuirHy BO3HUKHOBEHHS 3 OOJIC3HEH, CBS3aHHBIX C Hapy-
1IeHneM OeJIKOBOTO, JIMITUAHOTO U YIJIEBOJAHOTO 0OMEHa, a TaKkKe 00bsIc-
HUTE MEXaHU3Mbl BOSHUKHOBEHHUSI U CUMIITOMBI 3TUX OOJI€3HEN.

7
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eeeccccccccce

N3menennsi, mpoucxoasiiye B 00MeHe
BEIIeCTB

VY (paHIly3cKUX BEIIOCHUIICINCTOB, YYaCTBOBABIINX B COPCBHOBAHHSAX B
1988 romy, moce BeJIOroHKH OblUTa OOHApYKEeHa Ype3mMepHast c1adboCTh UKPO-
HOXHBIX MBI B pe3ynbrare wcciieoBaHuii ObUIO YCTAHOBIICHO, YTO BO
BpeMA 3-x HCACIBbHBIX COpeBHOBaHI/II\/JI B MMIIEBOM pAllMOHE CIIOPTCMCHOB KO-
JIMYECTBO OEJIKOB OLUIO HEAOCTATOUHBIM.

I " 7\

Oprannyeckye BelecTBa, COCTABIIAIONINE OCHOBHYIO YacTh YeNIOBEYECKO-
IO PalMoHa, SBJISIOTCS BKHEUIIIUM HCTOUHUKOM SHEPruu. SICHO, 4TO 3TH CO-
eIMHEHUS! BBIMOJHSAIOT MHOTHE BaXKHbIC (YHKLIMH B opranuime. B cBsi3u ¢
STUM, U3MEHEHHME KOJIMYECTBA THUX BEILECTB MPUBOIUT K THKEIbIM Ooe3-
HSIM B YEJIOBEUECKOM OpTraHU3Me.

Bcnomuute GyHKIMM OSITKOB. JTUHAOB U YTIIEBOJIOB.

* K xakum e1é nocnecTBUAM NpUBEAET OeIKOBast HEAOCTATOYHOCTh?

* K xakum nocieacTBusM NpUBEIET HEXBATKA OPraHUYECKUX BEIIECTB B
opraHuzme?

* UTO HY’>KHO MPEANPUHATH JUIsl IPEAYNPEKICHHS 3TUX HApYLICHUH?

Hapyumienusi yriieBogHoro o0MeHa. YTIJIEBOJbI COCTaBIISIFOT OCHOB-
HYI0 4aCTh IUIIK. B CyTOYHOM pannoHe KOJUYECTBO YITIEBOJOB IO CPaB-
HEeHUIOo ¢ Oenkamu ObIBaeT B 4—5 pa3za Gosnblie. B opranusme uenoBeka u3
MIPOAYKTOB TUCCUMUIISIIUU OEJIKOB U KMPOB TaKKe CUHTE3UPYIOTCS yTiie-
BOZbI. TOJIBKO IVIaBHBIM UCTOYHUK YTJIIEBOAOB — IIPOLYKTHI MUTaHUs. B ge-
JIOBEYECKOM OpraHHU3Me YIJIEBOJHBIH OOMEH COCTOUT M3 CIEIYIOIUX He-
Pa3pbIBHO CBSI3aHHBIX ITPOLIECCOB:
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1. IlepeBapuBaH¥e OCTYNHUBIINX C IMUIIEH B MHUIEBAPUTEIHLHYIO CUCTE-
MY YIJIEBOJIOB U BCAaChIBaHUE UX B KPOBb.

2. TlpeBpaiieHue ¢ MOMOIIBIO TOPMOHA WHCYJIWHA HEKOTOPOW YacTH
TJIFOKO3BI B TJIMKOTECH U HAKOILUICHUE €T0 B BHJIE 3araca.

3. JIuccuMUIISIIUS TIIFOKO3HI.

4. BzanmornpeBpalnieHust Tekco3 (6-yernepoonvie yenesoowt). B pesynbra-
T€ ATUX IMPOILIECCOB OPraHW3M B COOTBETCTBUU CO CBOMMH MOTPEOHOCTSIMH
CUTE3UPYET IPYTHE BUIIBI TEKCO3: GPYKTO3Y, TAIIAKTO3Y H JIp.

5. CHHTE3 TIIIOKO3BI U3 MPOYKTOB, HE HMEIOIIHUX YTIIEBOHYIO CTPYKTYPY
(enuyepun, Hekomopwvle AMUHOKUCIOMBL U OP. ).

BosHukaromue B 3THX Mpolieccax U3MEHEHHs TPUBOIAT K HAPYLICHHUIO yT-
neBogHOrO0 oOMeHa. [Ipu 3abosieBaHNM TTAHKPEATUTOM KOJMUYECTBO aMUJIa3bl,
BBIJICJIIEMON TTOJIKETYIOUHOM JKeNe30M, yMeHblaeTcsi. B pesynbrate Hapy-
I1aeTCsl TIepeBaprBaHUe Kpaxmasia v IIMKoreHa. Haxomsmmiicst oroe BpeMst
B KHIIEYHHUKE KpaxMall IPUBOIUT K Tporieccy Oposkenus. M3-3a 3Toro kuimed-
Hasl cpefla OKHCIsIeTCs. BiusHue KUCIIOW Cpeibl Ha PEelenTophl KUIICYHHUKA
MIPUBOJUT K pBOTE. Bo Bpems aToro 3aboneBanus HapymiaeTcsi pyHKIMs BHEII-
HEH CeKpery MOKETyI0UHON JKeJe3bl. ITO MPUBOAUT K HAPYIICHHUIO Tiepe-
BapUBaHUsI HE TOJIBKO YTJIEBOJIOB, a TAK)Ke OEIKOB U JIUITHIOB.

OCHOBHBIM TPHU3HAKOM HapyIIEHHsS MPOMEXKYTOYHOr0 OOMEHa YTJIEBOJOB
SBJISIETCA M3MEHEHHE KOHLIEHTpAIMK caxapa B KpoBu. Eciu KoHIeHTpauus ca-
Xapa B KpoBH BbllIe 6, 66 Mmmoin/1 (120 mr %) — 3T0 rUnepriaukeMusi, MEHbIIIe
3, 89 mmonws/n (70 mr %) — eunocnuxemus. Ilpu ciaumkom  OOJBIION
KOHIICHTPAIMH TITFOKO3bI B KPOBH, caXap BBIICISICTCS C MOYOH. DTO HAa3bIBACTCS
amoxozypuell. Takue N3MEHEHUS, XapaKTePHbI, B OCHOBHOM, JJIS TTATOJIOTHYEC-
KuX nporecco. OHaKO Ype3MepHOe YIOTpeOIeHHe caxapa, HePBO3HOCTb, TICH-
XO03MOIMOHAITBHOE HANPSDKEHUE TAKKE MOTYT MPUBECTH K (u3uonocudeckoll 2unep-

ZIIUKemMuu u 2iOKO3ypuu.
KOHYenmpayus caxapa (MMons/1)

VYnorpebnenne 3a KOPOTKHIA

MIPOMEKYTOK BpPEMEHHU OO0JIBIIIOTO 13,22 1—

KOJIMUECTBA Caxapa I10-PasHOMY 12,11 / I 6obHoi

BJIMSIET Ha KOHLEHTPALMIO caxapa 11,00 |— caxapHbIM AnabeToM

B KPOBH Y 3/I0POBBIX U OOJBHBIX 9,99 |—

monedt. C  wenbio  MpOBEACHUS 8.88 |— II cxperrast popma

OIBITa «CcaxapHas Harpy3Ka» y Ta- 7.77 auabera

KHX JIFOAeH uepe3 Kaxable 15 MuH 6,66 —

IIPOBEPSUIA KOJIMUECTBO caxapa. O VA .
#)  Oxapakxrepusyiite OTIBIT ’ 111 310poBBIi

«caxapHasi Harpy3ka» Ha OCHO- 444 = o quHOBeK

I BE IPEJCTaBIECHHOrO rpaduka. 15, 30, 45,60, 75

epems 6 MUH.
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Hapywenue nunuonozo oomena. IlepeBapuBanue JUIUI0B 3aBUCHT,
B OCHOBHOM, OT aKTUBHOCTH JIUIIA3bl, IPUCYTCTBYIOIIEH B COKE MOJIKETY-
JIOYHO >kese3bl. B 3TOM mpoliecce BaXKHYIO pOJib UTPAET TAKKE U JKETUb.
[ToaTomMy W3MeHEHHs, BO3HUKAIONME B (PYHKIMSIX ITHX JIBYX OPTaHOB,
BJIMSIIOT Ha MPOLIECCHI NTEPEeBapUBAHUS U BCACHIBAHUS JIUITH]IOB.

[lepeBapuBaHue U BcachIBaHUE KUPOB HAPYILIAETCS BO BPEMSI 3aKyTIOPH-
BaHMsI JKETYHOIO MPOTOKA, BOCHAJICHUS KETYHOTO IMMYy3bIps, HApYLUICHUU
KeIIeoTAeTCHUs, HH()EKITMOHHOTo renartuTa. [loroMy 4To BCachIBaHUE KH-
POB 3aBUCHT OT MPUCYTCTBUS B KUIIICYHOU CPEe HKETUHBIX KUCIOT. B cBszn
C BBIIICTICPEUUCICHHBIMUA HAPYIICHUSAMH Kall IPHOOPETAET cepoBaTO-OeIbIit
I[BET, TaK KaK B €r0 COCTaBe OOHAPY>KUBAIOTCS HE MOJIBEPIILINECS THAPOIU3Y
YKUPBI U OPTaHUYECKUE KUCIIOTHI.

Kumeunslit TyGepkynes, U3eHTEPHsl, SHTEPOKOIUT U APYTHE KUILICUHBIE
0O0JIe3HU MPUBOAAT K U3MEHEHUIO CIM3UCTON 000IOYKH CTEHKU KUIICYHUKA.
310, B CBOIO OYEpe/Ib, IPUBOIUT K HAPYIICHHUIO BCACHIBAHHS MIPOTYKTOB JIU-
MUAHOTO TUApoin3a. VIckitoueHne U3 paroHa >KupoB U JIUIHI0B HETPHUEM-
nemo. Tak Kak B 3TOM CiIydae YeJIOBEK He MOTyYaeT )KUPOPACTBOPHUMbBIE BH-
TaMUHBI ( A, D, E, K) 1 He3aMEHUMBIE )KUPHBIE KUCIIOTBI.

o

(3

Hapywenusa amunoxuciomnuozo oomena. Hapyenus aMUHOKHCIIOTHO-
ro oOMeHa AenATcs Ha 2 Tpymmbl: NpHOOpeTeHHbIe M HaclenCcTBeHHbIE. K
MIPUOOPETEHHBIM HAPYIIEHUSIM MOKHO OTHECTH (DaKTOpBI, CBS3aHHBIE C COC-
TaBOM MUIIM (HEXBAaTKa BUTAMUHOB M HEKOTOPHIX HE3AMEHUMBIX aMUHOKHC-
JIOT B IUIIE), C ocnabieHneM (YHKIMI MUIEBAPUTEIFHOM CUCTEMBI, HEKO-
TOpBIE OOJIE3HN YHIOKPUHHON CUCTEMBI, JUTMTENLHBIN TOJIO U T.1. HexBaTka
OJTHOM MJIM HECKOJBKMX HE3aMEHHMMbIX aMUHOKHUCIIOT TMPUBOAUT K oclale-
HHUIO OMOCHHTE3a 0elKoB. B 3TOM cilydae yBenMUMBAeTCS KOJIMYECTBO CBO-
OOITHBIX aMHUHOKHCIIOT B KpoBU. C MOYOH BBIIENSETCS MOBBIIICHHOE KOJH-
YECTBO AMUHOKHUCTIOT. Y KMBOTHBIX, B MHILE KOTOPBIX OTCYTCTBOBAIM OJHA
WM HECKOJIBKO HE3aMEHUMBIX aMHHOKHCIIOT, HaOJro1aack oo1mas ciabocTh
¥ HAPYIICHUsI HEPBHOM JIESTEILHOCTH.

o

HexBaTka B muine aMHHOKHCIIOTHI TPHITO(GAH MPHUBOIUT K CHIBHOMY
IIOXYJICHUIO, HEXBAaTKa JIU3UHA — TOJIOBOKPYKEHUIO M TOILHOTE, HEXBAaTKa
2UCTUOUHA — YMEHBIIICHUIO B KPOBH I'€MOTIIO0MHA.

o

v

Anbounuzm — 6071€3Hb, BOHUKIIAS B pe3yJIbTaTe HApyIIEHUs] aMUHOKHUC-
notHOTrO oOMeHa. [Ipu 3ToM 3a00IeBaHIN HApyIIAETCsl 00pa30BaHKE TUTMEH-
Ta B KO)KE, BOJIOCAX M Paly’KHOM 000JIOUKE TJ1a3: KOJKa U BOJIOCHI OBIBAIOT Oe-
JBIMH, TTIa3a — KpacHOBaThIMU. B HacTosiiee Bpemsi oOHapyskeHo Oonee 100
3a00JIeBaHMIA, CBS3aHHBIX C HACJICCTBEHHBIMH HAPYIICHUSIMA aMUHOKHUCIIOT-
HOTo OOMEHa.
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Hapywenue 6enkosozo oomena. B opranusme OeNKU MOCTOSHHO TMOJI-
BEPraroTCsl paclICIVICHUIO M 3aMEHSIOTCS HOBBIMU. Y PAcTYIIEro OpraHu3Ma
noTpeOHOCTh B Oenkax Oombiie. [Ipu Hapymiennn G6enkoBoro oOMeHa B opra-
HHU3ME MIPOUCXOJIT Cephe3HbIe OTKIOHEHHs. Ho B opranusme peaxo BcTpeya-
I0TCSI HapyIIeHHs OSIKOBOTO OOMEHa.

: : :

YMeHbIIeHHe KOJMUYECTBA MENCHHA B KEIYJOYHOM COKE 4acTO MPOHC-
XOJIUT B CBS3U C YMEHBIIICHHEM BBIICTICHUS COJITHON KHCIOTHI.

[Ipy HexBaTKe CONSHON KUCIOTHI 3aMEJIAECTCS MPOLECC MPEBPALLCHUS
BEIIECTB B MEMCHH. A 3TO NMPHUBOJIUT K HAPYIIEHUIO OEIKOBOrO OOMEHa.
HexBaTka ()epMEHTOB B >KEIyAKE U KMIIEYHHKE NPUBOAUT K HEMOJIHOMY
pacIIeIUICHUIO TTUTaTeNbHBIX BemiecTB. OO0buHO ycBamBaetrcs 90 % Oen-
KOB, IOCTYIMBILIMX B OpraHu3M. BeiiensemMoe ¢ KaloM KOJIMYECTBO a30Ta
ObiBaeT He Oonbuie 2,5r. [Ipu HapymeHnn OenkoBoro oOMeHa 3ta mudpa
BO3pactaeT 10 3r u Oosbire. M3MeHeHne cocTaBa OENIKOB MPUBOJHUT KO
MHOTUM 3a00sieBaHusIM. OCOOEHHO, €CJIM 3TO MPOUCXONUT y JIETEH: BO3HHU-
KaeT c1ab0yMue U paHHss CMEPTb.

1. O3HakoMbTECH € TpauKOM, U300pAKAIOIINM 3aBUCIMOCTh KOJTHYECT-
Ba yTJICBOJIOB B KPOBH OT BPEMCHH Y YEJIOBEKA, IPUHSBIICTO C ITHIIEH
MHOTO YTJIEBOJIOB. BBIpaznuTe cBOM MBICITH 00 3TOM UYeJIOBEKE.

KOJIMYCCTBO YTJIEBOJIOB B KPOBU
A

A

» BpeMs
2. [Nokaxure rpapuuecKyro 3aBUCUMOCTb OMOCHHTE3a OEJIKOB OT HEX-
BAaTKU B ITUIIEC HE3AaMEHUMbBIX aMUHOKHCIIOT.

3. HYTGM IMPOBCACHUA HUCCICIOBAHUMN Pa3bACHUTC NIIPUYUHY BJIWMAHHA aHa-
TOMHYECKOI0 M3MEHEHHUS CTEHOK KHMIIICYHHKA Ha JINIHIHBIN 0OMeH.
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AbuoTHYecKHe (PAKTOPbI, BIUSIONIHE HA
’KUBbIE€ OPraHU3MbI

@ UenoBek — kuBOI OpraHu3M. AGHOTHYCCKHE U OHOTHYCCKHE (PaKTOPBI Cpe-
: JIbl BIMAIOT HA €r0 JKU3Hb, KAK U Ha BCE JKUBOE.
* Kak, o Bamemy, BiusitoT abnotudeckue GpakTopbl Ha 3710POBBE JTHOACH?
(4) [IpuBeaute npumepsl BIMSHUS BbILIE HOPMBI CBETA, BIAXKHOCTH U TEMIIepa-
: Typbl Ha OPTaHU3MBI.

| Temmeparypa | | BiiaxHOCTh | | Cser |

K ocHOBHBIM abHOTHYEeCKMM (haKTOpaM OTHOCSATCS CBET, TEMIIEpaTypa, BIIax-
HOCTb U T.J1. DTN (DaKTOPBI UTPatOT OOJIBIIYIO PO B KH3HH )KUBBIX OPTAHI3MOB.

Temneparypa. Ha 3emie tremnepaTypHblii peskiMM B 3aBUCUMOCTH OT BPEMEHU
rojia, MECTHOCTH MeHsieTcsl Ho-pasHoMy. Hanpumep, B siHBape cpeHsist TeMnepary-
pa BO3yXa B 3aBUCUMOCTH OT pasHbIX reorpauuecKux 30H, MEHIETCS MEXIy
—40°C n +30°C. B nernumit nepuon temmeparypa Moxet ObITh Hibke 0°C 1 BbIe
40°C. Ha akBatope IEp)KUTCS OTHOCHUTEIBHO IMOCTOSIHHASI CPEIHSs TeMIleparypa
+25°-30°C. bbU10 YCTAHOBIEHO, YTO TIPU MOABEME B TOPhI TEMIIEPATYPA CHIKACTCSI
yepes kaxapie 100 m Ha 0,5°C.

Temmeparypa No-pa3HOMY BIIMSIET Ha JKW3HB JIFOJIEH, )KMBOTHBIX M PACTEHUI.
Harpumep, MOKHO OOHApYKHTh BIMSHHE TEMIIEpaTyphl HA TEUCHHWE OHTOTCHE3a,
HPOIOKUTEIBHOCTD SKU3HU, POXKAAEMOCTD Y )KUBOTHBIX U T.J.

B 3aBucuMocTH OT TeMIiepaTyphl TeNa >KUBOTHBIX JICIIAT HA X0NOOHOKPOGHbIX 1
MenioKposHbIX. Y XKOJIOITHOKPOBHBIX JKMBOTHBIX TeMIIEpaTypa Tejla 3aBUCHUT OT
TeMIepaTypbl BHEIHEH cpenbl. [103ToMy y HHX TeIUIOperyssiius M KU3HEHHBIN
PUTM TIPUCIOCOOJIEH K MEHSIOIIEMYCsl TeMIIEPaTypHOMY PEXUMY OKpY Karollen
cpenbl. Y TEIUIOKPOBHBIX KUBOTHBIX BBICOKAs MHTEHCHBHOCTH OOMEHA BEILECTB
CIIOCOOCTBYET TOJUICP/KaHUIO TIOCTOSTHHOM TeMITepaTypsbl Tella, a TakkKe He3aBHUCH-
MOCTH OT TEMITEPATypPbl OKPY>KAFOIIEH CPeIbl.

B nporiecce sBomonny y NTULI, MIEKONUTAIOIINX U JItofied 0Opa3zoBaHue Oosee
COBEpLIEHHBIX PETYIUPYIOIUX CHCTEM CIIOCOOCTBOBAJIO COXPAHEHUIO MOCTOSHHOM
TeMreparypsl Tena. JKu3HenesaTeIbHOCTh Y HUX IMPOIODKACTCS U TIPU MUHYCOBOM
TeMIieparype OKpy»xatorei cpenpl. OfHako pe3Kue mnepenajbl TeMIeparypbl BbI3bl-
BAlOT M3MEHEHUsI B (DM3UOJIOTMYECKUX MIPOLIECCax, IPOTEKAOIIUX Y OPraHU3MOB.

Bona. Boaa urpaer BaxHy10 poiib B KH3HEAEATEILHOCTH KHUBBIX OPraHU3MOB.
OHnHa sBIsIeTCS OCHOBHOW CpENOW ISl TMPOTEKaHWS OWOXMMHYECKUX DPEaKIni |
TJIaBHOM COCTABIISFOLIEH YacThIO LIUTOIUIa3Mbl. B opranu3me nurarenbHbIe BELECT-
Ba TPAHCIIOPTUPYIOTCS, B OCHOBHOM, B BOJIOPacTBOPMMOM Bujie. B opranusme o0-
MEH BO/IbI COCTOMT U3 JIByX IPOTHBOIOJIOKHBIX MPOIECCOB:

)



* IOCTYIJIEHUE BOJIBI B OPraHU3M;

* yJaJICHUE BOJIbI U3 OpraHu3Ma.

Boja noctynaer B ueiaoBeUeCKU OpraHu3M C MULIEH WU MUThEM. Y ajs-
eTcsl U3 OpraHu3Ma ¢ OCTaTKaMHM IUIIU, MOYOH, TOTOM U JbIxaHueM. Takum 00-
pa3oMm, B OpraHu3Me MPOMCXOIUT OOMEH BOBI, a Takke OOMEH APYTuxX Be-
mecTB. Boja B opraHmsMe MokeT OBITH B KHJIKOM W ra3000pa3HOM BHJIE.
JKuBbie opranu3mel 6e3 Bobl HE KUBYT. CHila BO3ACHUCTBUS BOJBI 3aBUCUT OT
ee KpyroBopora, pOpMbI pacrpesie]ieHus] U KOJIMYeCTBa MapoB B COCTaBE at-
Mocdepsl. Boma urpaer BaxHyto poib B Ouocdepe, hopMuUpyeT KINMAT,BO
BpeMs poTocuHTe3a moaBepraercs ¢oronusy, pacuiersiercs Ha woHsl OH™ u
H" urpaer ocHOBHYIO pPOJb NPU CHHTE3E OPraHUYECKUX coeauHeHui. s
COXPAHEHHUs 37J0POBbsl OPraHU3MOB, B BOJHOM Cpelie MPOUCXOIAT pa3IHyHbIe
nporeccel OH™ 1 H'. Boya perynmpyer MHOXKECTBO KHU3HEHHO Ba)KHBIX OMOXH-
MHUYECKUX U OMO(U3NYIECKHX MPOLECCOB B YEIOBEUECKOM OpPTaHU3ME.

OnHUM U3 OCHOBHBIX YCJIOBUM JIJIs1 3110POBbsI SIBJISIETCS. Ka4ecTBO BOAbL. [ 0BOps
0 KauecTBE BObI, NOAPA3yMEBAETCS €€ MPHUTOAHOCTD /ISl ONPEIEICHHBIX LENeH.
CreneHb 3arpsi3HEHHOCTH BOJAbl O3HAYaeT U3MEHEHUE €€ XMMUYECKOIo COCTaBa,
CIIOCOOHOCTh HAHOCHTH BPE OPraHW3My W BBI3BIBAaTh 3a00jeBaHus. OCHOBHOM
MPUYMHON 3arpsi3HEHUs] MOA3EMHBIX U HaJI3€MHBIX BOJ CIYXaT HEOUYHUILECHHBIE
OBITOBBIE, MTPOMBILIICHHBIE U CEJILCKOXO3SMCTBEHHBIE BOABL. B pesynbrare 3ar-
PSI3HEHUsI MEHSAETCS. MUHEPAJIbHBIN, OPraHUYeCKUi, OaKTepUOIIOTHUECKINA 1 OU-
OJIOTMYECKHUI COCTAB BOJIbI, YTO CO3/1a€T YTPO3Y VIS )KUBBIX OPraHU3MOB.

Cget. XXu3np uenoBeka kak ®uBoro cyuiectsa 3aBucutT ot Connua. Col-
HEYHbIE JIy4YU C TIOMOIIBIO 3PUTEIBHOIO aHAJIN3ATOPa OPUEHTUPYIOT YeIOBEKa
B npoctpancTBe. OHU BIUSIOT HA pabOTy IEHTPaIbLHONW HEPBHOU CHUCTEMBI, (Ho-
TOXMMUYECKHE MPOLECCHl B OpPraHU3Me, CyTOUHbIE PUTMbI, OOMEH BELIECTB U
T.1. YabTpaduonerossie 1ydu CoNHIIA YCKOPSIOT ACATEIHHOCTh SHAOKPUHHBIX
JKeJe3 YeJOBEeKa. YBEJIMYEHUE WM YMEHBIICHUE COJHEYHOW paJualud OTpH-
LIaTeJIbHO BIMAET HA 370poBhe. HexBarka cBeTa 3aTpyAHSET JIeUeHUE Y JII0Ieh
C CepACYHO-COCYAUCTHIM 3a00JI€BaHUAMH, a TAK)Ke TyOepKyJesa.

VBennueHue COJHEYHON paaualy OCiIa0iiseT HWMMYHHUTET, IOBBIIIACT
OMAaCHOCTh 00pa30BaHMs 3JI0KAYECTBEHHBIX OMyxojeil. Pa3Hble coenuHeHus,
o0pa3oBaHHbIE 0]l BO3/ICHCTBHEM CBETa, BIAXXHOCTH U TEIUIA, BIMAIOT HA aT-
Moc(epHOe JTaBJIeHHEe, BO3YLIHbIE TOTOKH, JIEKTPHUUECKHUE TPOLECCHl. JTH SIB-
JICHUS Yepe3 BO3IYIIHbIEC ()aKTOPHI BIUSAIOT HA )KUBBIE OPTaHU3MBI.

Bou10 BBISIBIIEHO, YTO U1 OpraHU3Ma yeioBeKa HanboJsee 01aronpusiTHHIMU
SBJISIIOTCSL YCIIOBHSL OKpY’Karomiel cpeibl npu temmeparype 18-20°C u Braxk-
HocTu Bo3ayxa 40-60%. [locraTouyHOE KOJIMUYECTBO KHCIOpPOJAA B Cpene, y ye-
JIOBEKa MOAHUMAET HACTPOCHUE, YBEITMUYUBAETCS pa0OTOCTIOCOOHOCTb.

[Torona BusieT Ha yelIOBEKA KaK B BUJIE OT/JIEIbHBIX KOMIIOHEHTOB, TaK U B
nenoM. M3meHeHne arMoc(epHOTO MaBJICHUS, CHIKAET HACBHIIICHHE KPOBH
KHCJIOPOJIOM U MEXaHWYECKH Pa3/IpakaeT HEPBHbIE OKOHYAHUS.

W3menenue B ompenereHHBbIX Mpejenax Tersa, BJIAXHOCTH U CBETa He
MEHSIeT COOTHOILIEHUE NOHOB U MOJIEKYJ B Bo3ayxe. [loaTromy B opranuszmMe He
MIPOUCXOAUT PE3KUX U3MEHEHUH.
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@ 1. Onpeennure COOTBETCTBUE U MOSICHUTE CBOM OTBET.

a) 3JI0KaYeCTBEHHBIE OITyXO0JIN

* TeMIeparypa b) nnpekuronHbIe 3a001€BaHM
* 3arpsI3HEHUE BOJIBI C) TEIUIOBOM yaap
* MOBBINICHHAS PaHAIIHS d) cepaedno-cocyaucThie 3a00IeBaHS

€) ocnabjeHre IMMYHHTETa

2. [ToaroTroBbTe MpE3eHTAIIMKM O HAPYIICHUSIX OOMEHA BEIIECTB O] BIIU-
SIHHEeM aOMOTHUYECKHX (haKTOPOB.

3. Ha :xu3HeneaTenbHOCTh KaKUX KMBOTHBIX W3MEHEHUE TEMIIEparypbl BO3-
JlyXa BBIIIIE HOPMBI OKaKeT Oonbiiee BiustHue? [losicHuTe CBOI BBIOOD.
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5 Hapyuienusi BbIciiell HepBHOM
NesiITeJIbHOCTH H UX TPeaynpeKIeHne

Qv HEKOTOpBIX AeTed gocturmmx 10-15 ser u crapiie, yBUAEHHOE U yCIIbI-
LIaHHOE HEe OCTaeTcsd B maMsaTH. HekoTopble U3 HUX, 3Hast OYKBbI, HE MOTYT
YUTaTh, 3alIOMUHATh YUCIIA U CUUTATH.

* [To xakuM mpuYuHAM 3TO HpoucxoauT? Uto OBl BB MOPEKOMEHIOBAIN
JUIs TIpeAynpexaeHus Takux ciaydaeB? C HapylIeHUeM JesTeNbHOCTU KaKuX
CHCTEM OPraHOB CBsI3aHbI 10100HbIE BPOXKICHHbIE OTKJIOHEHHS?

WHorna moau B pe3yiibTaTe MONTyYE€HHBIX TPABM TEPSIOT CIIOCOOHOCTH K
paccyxaeHusm. Pazdepure Mexanusmsbl 3Toro cocrostHus. [lomydennsie pe-
3yJIbTaThl 00CYJUTE B IPYIIIAX.

€
SRR

J

B pesynbrare MHOTOUHCIIEHHBIX YCIOBHBIX U O€3yCIIOBHBIX PE(IIEKCOB Yelo-
BEYECKHI OpraHu3M B3aUMOJIEHCTBYET C OKpyKaromieil cpemoil. IlomydeHHble
pas3pakeHus: aHaJU3HPYIOTCS B KOpe OONBLIMX IMOMyIIapuil TOJIOBHOIO MO3ra.
OCHOBOI CO3HATENBHOM IEATENBHOCTH YEIOBEKa B OOILIECTBE SIBIISIOTCS CIIOX-
HbIE TIPOIIECCHI, MPOUCXOSIINE B TOJIOBHOM Mo3re. MHorna Bo3HUKIINE H3MEHe-
HUSL B KOpe OOJNBIIMX MOMyIIapUi TOJOBHOTO MO3ra HAapyIIAOT KU3HEHHO BaXK-
Hble (yHKIMU oOpraHuzMa. OTO NPUBOAUT K CHIKEHHIO, WHOTAA TOJHOMY
JUIIEHUIO CIOCOOHOCTU K TPYIOBOM JiesiTenbHOCTH. [IporcxonsaT nmogoOHble sB-
JICHUS B CBSI3U C W3MEHEHUSMH, MMPOUCXOMSAIIMMH BO BHYTPEHHEH W BHEIIHEH
cpene.

Hanpumep, HekoTopble 3a00eBaHMsl, BPEAHbIE MPUBBIYKU, MaJlas MOJABUXK-
HOCTb, HEMPABUIBHOE MUTAHKE, SMOIIMOHAIBHOE HAIPsKEHUE, OOJIBIIOE KOJH-
4eCTBO MH(OPMAITH, TIOCTYIAOMIEH 32 KOPOTKHI MPOMEKYTOK BPEMEHH, IT0-
CTOSIHHOE HCIIOJIb30BAHUE AJIEKTPOHHBIX PECYPCOB (KOMIBIOTEP, MOOMIIBHBIH
TeaeoH U T. JI.) HapymaeT GYHKIIMU KOPbI TOJIOBHOTO MO3ra 4ejoBeKa. ITO BO
MHOTHX CITydasix BbI3bIBAET M3MEHEHUS W MPHUBOIAUT K HAPYIICHUIO BBICHICH
HEPBHOW IESTENBHOCTH.

..45 ceecscscecsceses
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[Ipoucxonsmme B 00IIeCTBE pa3HOIVIACHS, TaKKe BIMSIOT Ha BBICIIYIO
HEPBHYIO JIEATEIHHOCTh YeJIOBEKa. Tak Kak y JeTeil HepBHas cuCcTeMa MOJTHOC-
TBIO HE C(HOPMHUPOBAHA, ITH CUTYallMH HAa HUX OKA3bIBAIOT OOJIbIIIEE BIUSHHE.

4 )

\L

OTH U3MEHEHHUs HApYIIAIOT MPOILECCHl BO30YKICHHUS U TOPMOKEHHS B KOpe
OOJIBIIMX TONYIIAPUI TOJIOBHOTO MO3Ta. B pe3ynbrare y uenoBeka HapyIIaeTcs
COH, yCIIOBHBIE pedekchl, ocnabeBaeT maMsaTh U T.1. Eciu npuunHbl Hapye-
HUH BBIABISIOTCS BOBPEMS U Y€JIOBEK, CMEHUB OOCTaHOBKY, 00ecreuuT cede OT-
JBIX, TO 3TH HapyImIeHUs MOTYT mpoitu. MHorna 6e3 BpaueOHOrO BMeNIaTeb-
CTBa BBI3JIOPOBJIEHUE CTAHOBUTCS HEBO3MOKHBIM.

AJIKOTO0JIb, HAPKOTUKH, HUKOTHUH TAKKE SBIIAIOTCS NPUYMHAMM, Hapyllla-
IONTUMH pabOTy BBICIICH HEPBHOW JEATEIHLHOCTH YeloBeKa. Uepe3 IBe MUHYTHI
nocye ynoTpeOaeHus alKoroys OH MEPEeXOaUT B KpoBb. C KPOBBIO MEPEHOCUTCS
KO BCEM OpraHaM, B TOM YHCIJIE K KJIETKaM KOPbI OOJIbIINX MOJIyLIapuii TOJO0B-
HOTO MO3ra. DTO NMPUBOJUT K CEPHE3HBIM OTPUIIATEIILHBIM U3MEHEHUSIM B TIOBE-
JIEHNU YEJIOBEKA.
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KosmmuecTBo H3meHenusi, nponcxoasimue B YeJI10Be4eCKOM
aJIKOT0Jisl B KPOBH opraHusme
TepsieTcsi CAMOKOHTPOJIb, YEIIOBEK HE MOXKET
0,04-0,05% & L
JIOTHYECKH PacCyKAaTh.
0.1% HapyaeTcst KoHTpOIb Ha1 IBHKEHHSIMH, YEIIOBEK 03
()
’ MPUYIXHBI PAJIyeTCsl, BOJTHYETCS.
0,2% [IpoOyxnaroTcst HH3MEHHBIE HHCTHHKTHI.
0.3% HactymaeT ankoroibHOe OTyIEHHE, YEIOBEK, Oyaydn B
0
’ CO3HAHUM, HE MOHUMAET TOTO, YTO BUIUT U CIIBILINT.
0.4% TepsieT co3HaHHE, MOTPYKAETCS B COH, IPOUCXOAMUT
0
’ HETPOU3BOJILHOE MOYEHCITYCKaHHE.
0,6-0,7% YenoBek yMUpPaAET.

HukoTuH Taxxe CHIIbHO BIMSET Ha LIEHTPAJIbHYIO HEPBHYIO cucteMy. Kyps-
IIMe JII0U OBbIBAIOT HEPBHBIMM, Y HUX YXY/IIIAE€TCS MaMATh, APOXKAT PYKH. Y
TaKUX JIIOJIEH COCY/Ibl MO3ra CYXaroTcCsl, 0 3TOW MPUYKUHE B OpraHU3Me MpOouc-
XOJAT cepbe3Hble M3MEHEHUs. JKU3Hb KYPSAIIMX JI0JIeH YKOpaunuBaeTcCsl.

OaHMM 13 OCHOBHBIX YCJIOBHM HOpMajbHOW pabOThI BBICIIEH HEPBHOM Je-
ATEILHOCTH SIBIISIETCSI COOJIOIEHUE CyTOYHOro pexkuma. [Ipu 3Tom ycnoBuu y
yenoBeka (hOPMUPYIOTCS pa3HbIE YCIOBHBIE pedIeKChl. JTO, B CBOIO OYepe/b,
NPUBOJUT K PUTMUUYECKUM MPOLIEcCaM U MPEAYNpPexRAAeT YTOMIEHUE HEPBHOM

CHCTCMBI.

®

HOBBI DTOTIO.

1. HekoTtopsle eTu OBIBAIOT TPYOBIMH, & HEKOTOPBIE — OOMTUNBBIMU HITH
HeoOmuTenpHpIMUA. OO0bBsICHUTE OMOIOTrHUECKUE U OOIIECTBEHHBIE OC-

2. 3aHATHS] YMCTBEHHBIM TPYZOM B T€UEHHE JJIUTEIBHOTO BPEMEHH IIPU-
BOJST K M3MEHEHHSIM B BBICUIEHl HEPBHOM NEATEIBHOCTH YEJIOBEKA.
YTomieHrne HEpBHOM CHCTEMBI CTAHOBUTCSI PUYMHON HEBHUMATEIb-
HOCTH, YXYALICHUS MaMsITH U IpYruX HapylieHuid. YTto Obl BbI Mpen-
JIOKWIM JJI MPEAYNPERACHUS ITUX cOCTOSIHMI? COCTaBbTE CIHCOK.
OOBsacHNUTE MEXaHNU3MBbI IPEJOTBPAIIECHNS YTOMIIEHHUS.

3. [ToaroToBbTe mpe3eHTAMI0 00 HM3MEHEHHUSX B BBICIIEH HEPBHOMN

ACATCIIBHOCTU IO BJIMAHUCM HAPKOTHKOB.
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JIBHKEHME — 3TO 310POBbE

@ B onHOM U3 cTaphIX MOCIOBUI] TOBOPUTCS: «HeM CTOSITh, JIydllle CUIIETh,
YeM CUJETh, JIydllle JexaTb. Ho erie mydine ABUraThCs B CUASUYEM U JIeXkKa-
yeM cocTosiHUM». Kak Bbl Jymaere, 4To 3TO 03Ha4aer?

Kusnp — ectb ABmkeHune. HemoaqBMKHOCTh NPUBOAUT K OI€PEBEHENOCTH
MO3BOHOYHUKA, 0€3/ICHCTBUIO MBIIII] IIE€H, OXJIKICHUIO U TIOTEPE UyBCTBU-
TEIBHOCTHU B PyKax M HOTax M T.J.

() KaxoBa nosnb3a nBrxenust aist opranuzma? K kakum mocieacTBusiM Mpu-

BOAUT MaJlonoBMXKHOCTh? [IpoBeanTe ncciaenoBanue U OTBETHTE Ha BOII-

pocsl. [IpencraBere pesysbrar.

e

eeccccce

B nmpexHue BpeMeHa JIr0u, 111 TOTO YTOObI BEIKUTH, TPUMEHSUITH (U3H-
yeckuii TpyA. OHM UCKAJM IyTH, YTOOBI OCBOOOIUTHCS OT TSHKETION MBIIIEY-
HOU pabOTHI ¥ TOOMIIUCH 3TOTO.

B HACTOAICEC BpEMA C KaXKAbIM JTHEM YBEIHNYUBACTCA KOJIUYCCTBO TCX-
HUYECKUX CPEJICTB, 3aMEHSFOIINX WA O0JICTUAIOIINX MBIIICYHYIO paboTy.
(4} CocTraBbTe CIMCOK MPUOOPOB, OOJIETUAIOIINX MBIIICYHYIO paboTy Yelo-

: Beka. O0cyauTe Monb3y ¥ Bpea AJis OpraHu3ma.




B HacTtosmiee BpeMsi OONBIIMHCTBO JIIOACH KHUBYT B Toponax. JlepeBHu Tak-
e 00yCTpPOCHBI U YPOBEHb JKU3HHU B HUX TAaKOH, Kak B ropoje. Jloma cHaOKeHbI
KaHAJIN3alMOHHBIMUA M OTONMTENBbHBIMA CHCTEMaMM, FOpsSYeld M XOJOAHOM BO-
noi. ToproBble U XO3SHWCTBEHHBIE 00BEKTHI HAXOATCS TIOOIN30CTH, TPAHCIIOPT-
HBIE CpesCcTBa padoTaroT cTa0MIbHO. BBITOBAs TEXHHWKA OYEHb ITOMOTAET B JO-
MallHUX Jiesax. Bee Bece 3To BBI3bIBaCT MHOXKECTBO 3a00JI€BaHUH.

Ha 70-e cyTku noaHOM HEMOABUKHOCTH, pa3MeEpPhI CepaLa
ymenbmatorcs Ha 13—18%.

Kak Bbl 3Haere, BeIOpachiBaeMas M3 ceplua KpOBb MOCPEICTBOM COCY/I0B
MOCTYMAET BO BCE KIETKU Tesla. B kanuiuisipax CKOpOCTh KPOBH HAaMMEHBUIAS.
JIBIDKEHHIO KPOBH K CEPJILy CIIOCOOCTBYET COKpAIlleHHE CKENIEeTHBIX MbII. Ec-
JIM aKTUBHOCTB MBIIII YMEHbIIAETCSA MM MPEKPAIIAETCs, HACTylaeT KUCIOpPOI-
Hasl HEIOCTaTOYHOCTh M HEXBAaTKa IMUTATEJIbHBIX BEIECTB JUIsl TKAHEH U KJIETOK.

[Iporiecc ynmaneHusi KOHEYHBIX MPOTYKTOB OOMEHa W3 TKaHEH W OpraHOB
HapyIIaeTcsl MPU BO3SHUKHOBEHUM TMPOOJIIEMBI C KPOBOCHA0KEHHWEM KIIETOK H
TKaHed. DTO B CBOIO O4Yepe/b, NMPUBOJIUT K CHIXKEHHIO PabOTOCTIOCOOHOCTH
OpraHoB, a B KOHEUHOM HUTOre K Oone3HsM. B Takux ciywasx aprepuaibHOe
JaByieHue MoBbImaeTcs. Horaa B cTeHKaxX KPOBEHOCHBIX COCYJIOB HaKarlIuBa-
eTCsl AKUPOMOAOOHOE BEIIECTBO — XOJECTEpUH. B pe3yibTare mpocBeT cocyaoB
Cy’KaeTcs U pa3BUBAETCs aTepockiepo3. YacTo 3To 3a00yieBaHUE MMOpaXkKaeT KO-
POHApHBIE COCY/IbI CEpLIa.

be3 ¢usnyaeckoit Harpy3ku deroBedecKast )KU3Hb YKOPAUMBAESTCs HA
4 ropa. Ecin He 3aHMMAThCs (GU3MUIECcKOi paboTOM, PUCK MHCYIbTA U
CEePACUYHO-COCYIUCTBIX 3a00IeBaHNH YBETMIMBACTCS B 2 pasa.

OnHako BCTpeYaroIIUeCs Yy JIIOIEH CepledyHO COCYAUCTble 3a00saeBaHMsA
(creHokapaus, MH(APKT MHUOKapAa, WHCYAbT MU T.J.) CBSI3aHBl HE TOJIBKO C
yMeHbIlIeHHEeM (PU3N4eCKOH aKTUBHOCTH.

HepBHoe HampsikeHue, yBeIHMUEHHE MacChl Tesla, MEJIEHHOE OTpaBJIEHUE
OpraHu3Ma ajKorojleM U HHUKOTMHOM U Jp. TaKXKe MOXKET ObITb NPUYMHOMN
sToro. Kaxaplil 4yenoBek JokeH 3a00TUTHCSI 00 aKTUBHOCTH CBOMX MBIIIIII.

VY mogneid, BemymMX aKTHBHBIA 00pa3 KHM3HHU, 3aMeIseTCs
CTapeHue u MpoOIIEMBbI C JTUITHUM BECOM.
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UtoObI OBITH 370pPOBBIM, YEJOBEK JTOJKEH KaKABIH JEHb XOIHUThH IEHIKOM
HECKOJBKO KHUJIOMETPOB. UHCTBHIM BO3IyX, ABIKEHHE, MPABHWIBHOE NMHUTAHUE
OYeHb BaXHBIN (pakTop A pactymero nokoneHus. Hopmansasie GpyHKImm op-
raHusMma, TKaHEU U KIJIETOK 3aBUCST OT (1)I/ISI/I‘ICCKOI71 AKTUBHOCTH.

JIBmkeHHe HE TOJBKO YKPEIUISeT 3/I0POBBE, a TAKXKE CIIOCOOCTBYET 03710-
POBJICHUIO HCpBHOfI CUCTEMBI, YKPCIUIACT CUIIY BOJIM YCJIOBCKA. I[J'IH TOT'O 4YTO-
OBl OBITH 37I0POBBIM, TpeOyeTcs AyXoBHas cuia. Ha camom fnerne, cuia BOJH,
HEPBOB U NICUXHUKHU YKPEIUISIET CEPALIE M COCYIBI.

Takxum 00pa3zom, 9TOOBI OBITH 3I0POBBIMH, JIFOM JOJDKHBI IBUTAThCS. Yde-
HbIE MPUILIM K TaKUM pe3yJbTaTaM: 30poBbe denoBeka Ha 10 % 3aBucHT OT
HACJIICTBEHHOCTH, 5 % — oT BpaueOHO# momonty, 85 % — oT camoro ceds.
3HauYUT, 310pOBbE HAIlIe 3aBUCUT OT 00pa3a KU3HU.

@ 1. O6¢cyaure nocnoBuily: «be3 ucnonb3oBanus xene3o pxaseer». OObsic-

HUTC IPUYINUHY, [TIOUCMY CIIC HAIlIU IMPCAKHU IMPUIIIIN K TAKOMY BI:IBOI[}/'?

2. CobepuTte 1aHHBIE O CIIOPTUBHBIX KOMIUIEKCAX B IIPOKUBAEMOM paiio-
He. CocTaBbTE CIIMCOK Pa3HBIX CIOPTUBHBIX KPY’KKOB B 3TOM KOMII-
nekce. BelOpaB oJiMH M3 BUIOB CIOPTA, HAIUILUTE O €ro MoJb3e s
opraHmsma.

3. [loaroroBbTe Mpe3eHTaIuio Ha TeMy: «CIOpT — 3aJ10T 3J0POBbS».
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IIpaBUJIBLHBIN OTABIX

Kak ObI10 0TMEUEHO, OTHUM U3 BaXKHBIX YCIIOBUH IS 37I0POBbsI Opra-
HU3Ma sBIIETCA ABMKEHHUE. TONBKO OTABIX TOXKE UMEET BAXKHOE 3HAUCHHUE.

* B yem 3axitoyaercs mosb3a OTAbIXa Ul OpraHusma?

* Kak orapixator oprassi?

* Kak opranusoBaTh OT/bIX?

=
Y1006 OBITH 310POBBIM

(4) e B yeMm 3aKitoyaeTcsl B3aUMOCBS3b MEXKIY pabOTOW M OTABIXOM Kak OT-

: JICJIbHBIX OPTaHOB, TaK M OpraHu3Ma B IeJI0M?

e Onpenennre B3aUMOCBSI3U U IPEAOCTaBbTE PE3YJIbTATHL.

BoJIBIIMHCTBO OpPraHOB YeNOBEYECKOIO OpraHu3Ma 4yepeayloT padoTy c
OTIILIXOM. BBI 3HAKOMBI ¢ pabOTOM cep/iiia, MBIIII, HEPBHOW CHCTEMBI, OPTaHOB
MULIEBApeHUs U T.4. M3 3TOro MOXKHO CHENaTh TaKOW BBIBOJ, YTO OTABIX — He-
OTBbEMJIEMAsl YacTh JEATEIbHOCTH. be3 oTabixa HeT W 3740poBbi. [loTroMy uTO
6e3 oT/bIXa AEATEeIbHOCTh OpraHU3Ma HapyllaeTcs, Jake OBPEKAAt0TCsl opra-
HBI, TKaHU, KJIIETKU. B pe3yibTare BOZHUKAIOT pa3Hbie OOJIE3HU.
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Bo Bpemst yMmcTBeHHOro M (hpU3MYecKOro Tpyna BO30YXKIAIOTCS HEpPBHBIC
KJIeTKd. Ecim 3T BO30YKICHHUS TIPOIOIDKAIOTCS IOIAT0€ BPEMsi, aBTOMATHUCCKU
MPOHUCXOAUT TOPMOKEHHE JICATEILHOCTH HEPBHBIX KJIETOK, 1 OHU HE BOCTIPHHU-
MaloT pasJipakeHHe, TAKUM 00pa3oMm 3amiuiias ceOs ot rudenu. B Takux ciyda-
X, YMCTBEHHYIO U (PU3UUECKYI0 pabOTy HY)KHO NMPEKPATHTh JJIS TOTO, YTOOBI
BOCCTAaHOBHJIACH JICATEIBHOCTH KOPBI MOJTYIIAPHA TOJIOBHOTO MO3Ta M MBIIIIII.

OTxpIx enuTes Ha 2 BU/Ia: aKTHUBHBIN U TACCUBHBIN OT/IBIX.

Bo BpEMs aKTUBHOI'O OTJbIXa MBIIINBI U HEPBHASA CUCTEMA GBICTpee BOCCTa-
HaBJIMBAIOT CBOIO pabory. CBoumu ombitamu M. M. CeueHOB ycTaHOBWII, YTO
KOTJIa yCTaeT mpaBasi pyka, paborasi IEBOW PYKOH, MOXHO OBICTpee YCTPaHUTh
yTOMIIEHHE NpaBoi pyku. [Ipy yMCTBEHHOI ycTanocTu nepexoi Ha duzndec-
KW TPy IOCTaTOYHO OBICTPO MOKET BOCCTAHOBHUTH PabOTOCIIOCOOHOCTD.

HecmoTpst Ha 3TO, ecim J1a)ke OpraHu3M BOCCTaHABJIMBAET pabOTOCHOCOO-
HOCTb aKTHUBHBIM OTABIXOM, Yy YCJIOBCKA CCTh 6OJII)IHa${ HOTpe6HOCTB K OIHOMY
13 BUJIOB MTACCHBHOTO OT/bIXa — KO CHY. [IpaBMIIbHBIN peXUM CHA (B OHO U TO
KE BPEMsI JIOKUTHCS U MPOCHINATHCS) UMEET OTPOMHOE 0370POBUTEIBHOE 3HA-
yeHue. Hekoropeie mronu, 3ackimas AHeM Ha -2 yaca, yKOpauMBaiOT BpeMs
HOYHOTO CHAa. DTO HAHOCUT OOJBIION Bpel opraHuzMy. BockMu4acoBoil coH
Y/IOBJIETBOPSIET MOTPEOHOCTH YENIOBEKAa B MACCHBHOM OTABIXE. AKTHUBHBIN OT-
JIBIX, TTO3BOJISICT MCIIOJIB30BATh JJOCYT PALIMOHAIBHO. DTO OBIBACT B TOM CIIydae
3G PeKTHBHO, ecau paboTa pa3HBIX IEHTPOB HEPBHOH CHCTEMBI YeperyeTcs.
Hampumep, rmaxka 6enbsi TOMOTAeT YCTPAHUTh YMCTBEHHYIO YCTaJIOCTh. B TO
e BpeMsi, YTCHUE HAyYHOU JIUTEPATypbl HE MOXKET YCTPAHUTH YTOMIICHHE OT
YTEHUS IOJINTUYECKOMN JIUTEPaTyPBhI.

AKTHUBHBIN OTABIX ObIBaeT 3((HEeKTUBHBIM.

* €CJIM PE3KO OTJIMYAETCS OT MPUBBIYHON MPO(ECCHOHATBHON IS TENLHOCTH;

° ecJIi B paboTe 33/ICUCTBOBAHBI PA3HBIC MBIIIIIBI;

* YEpCAYIOTCA CTaAuU IMTAaCCUBHOTO U aKTUBHOT'O OT/JbIXA.

AKTHUBHBIN OTABIX:

ITaccuBHBIN OTABIX: * (uzMUecKre yIpaKHEHUsI

* YTCHUE * CHOPTHUBHBIE UTPBI

* IPOCMOTP TEJIEBUICHUS * Xomn0a

* CO3EpLAHKE IPUPOJIBI * pabora B cay

* IPOCMOTP KapTHH U Ap. * JIerKasi JOMalHsst pabo-
Ta U T.1.
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B oTabixe HCTCﬁ " IOAPOCTKOB IMPEANOYTCHUC OTAACTCA AKTUBHOMY OT/BIXY.

IMoapocTok

OpHako 3ayacTyro JIeTH U MOJIOJbIE JIOAM HE MOTYT TOYHO OIPE/IEIHTh,
YTO TAaKO€ HACTOSAMMNI OTIbIX. OHHM JyMaroT, 4TO J0JITOE MPOCHKMBAHKE Mepe]t
9KPAHOM KOMITBIOTEpA MJIHM TEJIEBU30pa, HIPHI HA IUIAHIIETE, B MOOMIIBHBIX Te-
nedoHax — Bce 3TO M ecTh OTABIX. OJHAKO M3BECTHO, YTO OTH TEXHUYECKHUE
Cpe/CTBa OTPULIATENILHO BIIMSIOT HA pa3Hble OpraHbl, B 0COOCHHOCTH Ha HEPB-
HYIO CUCTEMY U OpTaHbl 3pEHHUS.

WNuorna roBopAt: «YHenoBek oTabIXaeT, 4ToObI Jydie padoTaTey». «HemoBek
paboTaet, 4ToOBI OblIIa BOBMOXHOCTh OTJOXHYThHY». M3 3TOr0O ciexyer, 4To oT-
JIBIX HEOOXOIUM JIJISl 3aIIUTHI PA00TOCIIOCOOHOCTH. XOPOIIO OpraHW30BaHHBIN
OTIBIX Hapsly C YKPEIICHHEM 37I0POBbs U BOCCTAHOBJIEHHEM PabOTOCIOCO0-
HOCTH, NMPOOY’KAaeT MHOTO XOPOILINX YyBCTB, SBIAETCS MCTOUYHUKOM IOJIOXKHU-
TEJIBHBIX MOLHH.

®

1. [Touemy OTIBIX HA IPUPOJE CUUTAETCS JIydllle OT/AbIXa B ropoje? Oboc-
HYUTE CBOU CYXICHUS.

2. Hanmmmure scce 00 OpraHu3anuu CBOCTO OT/[bIXA.

3. CocraBbTe cnucoK obOyacTeil, Hanbosee OJAroNpHUsITHBIX IS OTIbIXA.
[Touemy BBI BRIOpaJIi IMEHHO 3TH MECTa JUIS OTAbIXa?

4. II1spKy cYNTAIOTCST BEChMa IOJIC3HBIMHU JJIA OTAbIXA. OGCYI[I/ITC HpHU4iH-
HbI TAKOI'O MHCHUA C APY3bsIMHU.

5. Kakoii OTJIbIX BBI CUMTAETE BPE/I-
HbIM? OGOCHYHTE CBOIl OTBET.




INMUAEMHOJIOTUSA U DMHAEMHOJIOTrHIEeCKHe
METOAbI

@ Brl 3HaeTe 4To B OMONOTHS IMEET pa3HbIe OTPACiIU. A Kakas HayKa H3ydaeT
MH(EKIMOHHbIE O0JIE3HNU, UX MIPUYHMHBI U IyTH 3aPaKESHUS?

Onudemuonozus N3y4aeT BOSHUKHOBEHUE U PACIPOCTPAHEHUE PA3IUYHBIX
3aboneBanuil cpenn ofei. OCHOBHBIME TEISIMU AMUACMHUOJOTHN SIBISICTCS
pa3paboTka mpoUIaAKTHIECKUX MEPOTIPUATHIA U 60pb0a ¢ O0Ie3HIMU.

Kax mroqu 60ponnch ¢ MHGEKITMOHHBIMH 00JIE3HSIMU B JPEBHOCTH U B Cpel-
Hue Beka? Kakue Mepbl OHU NpeaNpUHUMAH, 4TOObl n36exarh 6oseznu. Kak
BbI lyMaeTe, IoYeMy JIFOJSIM JeJIat0T IPUBUBKU?

IIpoBenuTe uccaen0BaHUE U U3JI0KHUTE OTBETHI HA BOIIPOCHI:

* Kakne Mepsl IpeAIPUHUMAIOTCS B HACTOSIIEE BPpEMs IS IIPEIOTBPALCHHUS
pacipoCTpaHeHus NUAEMHUNA?

+ Kakue neueOHbIe METOIBI IPUMEHSIOTCS BO BpeMsl MaHAeMHUA™*?

OnuaeMHoI0rus BO3HUKIIA ¢ IPEBHUX BPEMEH Ha OCHOBE HAOIIONEHUH 3a
pacnpocTpaHeHHeM HH(EKIMOHHBIX OOJe3HEeH M NMPAKTUYECKHX MEpOIpH-
ATHUH, TPOBOJUMBIX JIIObMU B O0pbOe ¢ Humu. Ha 3ape pa3BuTus yenoseuec-
KOro 00IecTBa MPUYMHONW BO3HMKHOBEHMS MH(PEKIMOHHBIX OOJNE3HEH JI0au
CUMUTAJIU IEUCTBUE 3JIbIX TOTYCTOPOHHUX CHIL

[TpakTrueckue npuemMbl TPOGUITAKTHKN M OOpbOBI ¢ MH(DEKITMOHHBIMU 00-
JEe3HAMM TNOITYy4MIM 3HAUUTEIbHOE pa3BUTHE B NEpUO] paboBIIaAEIbueCKOro
ctpos. Tak, B Erunre npoBommim 60ps0y ¢ 610XaMH, TpbI3yHAMH, TPOBOIIN
OCMOTp >KMBOTHBIX, KJIelIMEHUE )KepPTBEHHOT0 Msica. B Accupuu u BaBuinone 3a
2000-3000 meT o H.3. OTMEYAJIM CBS3b AMHIEMHUHN C KUBOTHBIMU. B 60pnbe ¢
AMHUIEMHUSIMHU MPAKTUKOBAIOCH yalleHHE OONBHBIX 32 TOPOACKYIO YepPTy, CKUTA-
HUe Bellel OOJBbHBIX M yMEpPIINX, YHUYTOKCHHE OCIIEeHBIX *KUBOTHBIX, yCTa-
HaBJIMBAJIMCH MapIIPYTHl U MOPSIIOK yXOJla HACEJICHUsI U3 MECTHOCTH, HeOaro-
HOJTY4HOM 10 320071€BaeMOCTH, IPUMEHSIIOCH 3aKPhITUE TPAHULL.

B Te BpeMeHa BO3HHUKIIO IBE TEOPHM MOSBICHHUS 3apa3HbIX Ooie3HEil.
CropoHHuk nepBoii Teopun ['unmnokpar cuutan, 4To NPUIMHON OOJIE3HEH sB-
JSeTCSl IPOHUKHOBEHUE B OPTaHM3M YeJIOBEKa 3JIOBOHHBIX MCHApPEHUH U OIl-
pENENeHHBIX BEUIECTB — HaXOAAIUXCA B 00n0TUCTBIX MecTax. OCHOBOINO-
JIO)KHUKOM HayKd 3nuaeMuonoruu cuurtaercs [mnmokpar. o Hamux gHei
jJouutn counHenus [unmokpara: «Cemp KHHT 00 snuaemMusx», «O Bo3myxe,
BOJIaX U MECTHOCTX» U Jp. Eme co BpemeHn ['unmnokpara moj cioBoM «3IHU-
JeMUsD TOHUMAJIM MaccoBbIe 3a00JIeBaHUS Cpenu Jrofed Kak MH(EKIHOH-
HOH, Tak U HeMH(DEKIMOHHON TpHupoabl. Bropas Teopus mpeamnonaraia, 4yTo

* [anoemus (om epeuy) - «pan» - yenviil, «0eMOC» — HaAPOO.



NPUYMHON Pa3BUTHS SMUJEMUM SBISETCS paclpoCTpaHEHUE KUBOTo Oojes3-
HETBOPHOTO areHTa CPeu JIoel. DTON TOYKH 3PEHUS MPUIACPKUBAIICS JIPEB-
Herpeueckuit prnocod Apucrorens (384-322 no u.3.). [locrossHHas auCKycC-
CUSl MEXAY CTOPOHHHKAaMH JBYX TEOpUH MOCIYXHJIAa OCHOBOW IS
JaTbHENUIIEro pa3BUTHS AUIEMHUOIOTHH.

Pa3zBute MHKpOCKONMHUYECKMX HcCCleqoBaHU HauumHas ¢ A.JleBeHryka
IpHUBEJIIO K BEIUKHM MHUKPOOMOJIOTMYECKHM OTKpBITHAM. VccienoBaHus
JI.ITacTepa, P.Koxa u ux yuennkoB Bo BTopoii nmonoBune XIX Beka npuBeiu K
pa3paboTKe MHOKECTBA MPaKTUYECKUX MeP B OopbOe ¢ 3apa3HbIMU 3a00ieBa-
HUSMH: COBPEMEHHAas JMAarHOCTHKA, MCIOJb30BaHHME NE3WMH(EKIUHU, pas3pa-
00TKa W BBEJEHHE B MIHUPOKYIO MPAKTUKY CTIETUPUIECKUX Mep MPOPUTaAKTH-
KM C TIOMOIIbIO BaKIIMH U CBIBOPOTOK H T.JI.

PazBuTHe 3n11EeMUOIOTUH IETUTCA HA CIEAYIONINE TEPHOIBI:

* HccieoBaHus [ Unmokpara u MHOTHX
[Tepuon no YUYEHBIX
OTKPBITHSI OaKTEePHiA * U3YyYCHUS psijia MHDEKIIMOHHBIX 3a00JICBaHHI
* M3YYCHUS DMHJIEMUH, BEI3BAHHBIX PSIOM
MH(EKINOHHBIX 3a00IeBaHUN

ITepssie 10 ner

M3ydYeHHs OaKTepHi * PETPECC SIMUIEMHOIOTUH
(xonen XIX — * hopMHpOBaHKe U pPa3BUTHE MUKPOOUOIOT I
Hayaino XX Beka)

[Nepuox Bo3poxIE-
Hust (XX BEK — COB-
PEMEHHBIN IIEPHUOL)

* TEOPETUIECKOE 000CHOBaHUE I ACMHOJIO-
' KaK HayKH

CoBpeMeHHBIH * pa3BUTHE SMUAECMHOIIOTHHN KaK 00IIen
HIEPUOJL MEIULIUHCKON HayKH

Jlnis n3yueHns 3aKOHOMEPHOCTEH pacTipocTpaHeHNsl HHPEKIIMOHHBIX 00J1e3-
HEl UCHOJB3YIOT COBOKYITHOCTh HECKOJBKHUX HCCIIEOBATEIbCKUX METOAMYEC-
KHUX IPUEMOB MJIM KOMIUIEKCHBIM AMUIEMUOJIOTUYECKUI METO/.




B paMKax SMUACMUOJIOTHYCCKOIO METOJa CYIICCTBYIOT CICAYIOIIHUE MCETO-
JUYCCKHUE IPUEMBI:

0000000000000 0000000000000000000 00

1. [loaroroBbre mpe3eHTanMu Ha Temy: «Camble W3BECTHbBIC IMaHJEMUU
YeJI0BEUYECTBAY.

2. OTMmeThTe 3a00JIeBaHuUs, KOTOPHIC HE IPUBOIST K SITUACMHUSIM:
1. manapus, 2. xonepa, 3. ousenmepus, 4. kopw, 5. KpacHyxa, 6. mybep-
Kkynes, 7. manaccemus, 8. eemogunus, 9. CIIH]], 10. epunn, 11. eacm-
pum, 12. Covid-19.
O6ocHyiiTe OTBET.

3. Ucnonezys nanusie BO3 (BcemupHO# opranuszanuu 31paBoOXpaHeHus),
MIPOBEIUTE MUCCIIEIOBAHUE, YTOOBI OTPENIEIINTh, KAKUE PETHOHBI TUIAHETHI
OoIree TIOIBEPIKEHBI 3a00JICBAHUIO XOJIEPOH B pa3HOE BpeMsi, U OOBSICHU-
T€, TIOYEMY.



NUcTrouynuku MHpEeKIUU U MEXaHU3M
3apameHus

@ Jlromu 3apakaroTcsi pa3HbIMU MH()EKIMOHHBIMU 3200JIEBAaHUSIMU U B TO K€
BpEeMsI CTAaHOBATCS NMPUYMHOW pactpoCTpaHEeHUs dTuUX Oone3Hel. YacTto oHU
JYMAIOT O TOM, KaK 3apa3uiauch. UTo OOBIYHO JIFOAU CUUTAIOT IPUYMHON 3apa-
xeHus1? Uto gaBisieTcss MCTOYHUKOM UH(EKIHn?
Hcmounuk ungexkyuu ectecTBeHHas cpesia Ui CyIIeCTBOBaHUS BO30yIu-
TEJIs, TI€ OH Pa3MHOXKAETCsl, HAKaIlJIMBAETCI.
OCHOBHbIE MCTOYHHKU MH(EKIMH: JIOIU, MPOCTEHUIINE U BBICIIUE >KUBOT-
HbIe, a0MOTHYECKHE (DAKTOPBI OKPYKAIOIIECH CPEIbL.
[Touemy BhIIIETIEpEUNCTICHHBIE IPUMEPHI CUUTAIOTCS] ICTOYHUKOM MH(EKIn?

Pazbepute Ha mpuBeneHHON cXeMe MyTH TNepeaayn Bo3Oynuteneil mHpek-
LUOHHBIX 00JIE3HEN M U3JIOKHUTE PE3yNIbTaThl aHAIN3A.

[lepenocunku:
ITepenocunku: CHHAHTDONHEIC ITepenocunku:
KOMapbI 1 MOCKHUTHI rpm3§nm* JIIKUE TPHI3YHBI
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3a00J1eBaHUS
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ITepenocumku: [lepenocunku:
[Tepenocunku: BIIn
MYXH KJIEI 1 OJI0XH

Mexanuzm nepedauu 6030youmesns — 3TO 3BOJIOLHMOHHO CIOKUBLINICS 3a-
KOHOMEpHBIN CIOCO0 MepeMenIeHus] BO30YIUTeNss OT UCTOYHHKA WH(PEKLINUU B
BOCIIPUUMYHBBIN OpraHU3M YeJIOBEKa MM KUBOTHOTO. DTOT MEXaHU3M peaju-
3yercs uepe3 3 craauu:

I. Beigenenue Bo30OyauTenst U3 3apaXeHHOTO OPTaHN3Ma;

I1. ITpeOriBaHMEe BO30YANTENS BO BHEIIHEH cpeie — BO3LyX, MUIIA, BOJAa U T.JI.

III. Bueapenue Bo30yauTenss B HOBBIM BOCIPHUUMYHUBBIM OpraHu3M u3

BHEIITHEN CPEIbI.
[lepenoc Bo30yauTENEH MPOUCKXOTUT YEPE3 ONPEACIICHHBIE ITyTH MIEPEIaun:
* BO3JIYIIHO-KAaMeJIbHBIN (TyOepKy€3, TpUNI, KOPb U JIp.);
* MUIIEBOM (Xo0Jiepa, OpromHoM TH(, TU3EHTEPHS, ALUTYP U 1p.);

* Cunanmponmvie epoi3yHbl (0m eped. CUH — emecme, AHMPONOC — 4el06eK) — epbl3yHbl, 0bumarowue

COBMECNIHO C Y€ell0BEKOM 6 €20 JHcuiuuiax uiu 60MU3U OM HUX.



* KOHTaKTHBIN (rpuOKOBbIe 32a00JIeBaHNUs, YECOTKA, OJIOXH U JIp.);
* TPAHCMHUCCHUBHBIM — C TIOMOIIBKO KPOBOCOCYIIMX HACEKOMBIX-TIEPEHOCUH-
KOB (MaJIsipuis, SHIIEPAIUT, CHITHOU TH( | 1p.)

B ObITOBOM TIOMEIIIEHUH 307I0TUCTBIN CTA(HIOKOKK MOXKET IPOXKHUTH 72

yaca, qudrepuiiHas majodka — 11 4yacoB, a BUpyC TpuIia — 10 4 4acoB.

@ 1. Beibepure npaBuIIbHbIC CYXKICHHS:

1. CITN /] moxeT mepenaBaTbCs BHyTPUYTPOOHO OT MAaTEPH IIIOTY.

2. Bo3nymHo — MbUIEBBIM IyTEM MNEPEJAlOTCsl YCTOHYMBBIE, JIUTEIBHO
COXPAaHSIOIIUE )KU3HECTIOCOOHOCTh BO BHEIIHEH cpelie MUKPOOPraHu3-
MBI, @ BO3IYIIHO — KaleJIbHbIM IIyTEM — HECTOMKHE BO BHEIIHEH cpefie
BO30yAUTEIN.

3. Bce 3a005eBanmst KpOBH MOTYT IEPEAaBATHCS PH IEPeTUBAaHUN KPOBU
oT G0JIBHOTO YeJI0BEKa 37J0POBOMY.

4. Bo30yaurenu 3a0oneBaHUN MOTYT MPOHUKATH 4Yepe3 KOXKY M CIU3UC-
ThIe 000JIOUKH.

5. UecoTOUHBIH K€l sIBJIsETCS NEPEHOCYUKOM 3a00JIeBaHMsI YEJI0BEKA.

2. Bribepure, 4TO HE ABISCTCS MPUINHON 3a00ICBAHMS Y JIFOJICH.
1. Jomamnss cobaka 3a00Jemna OeIeHCTBOM.
2. PeG&HOK e U3 OJTHOM TapesKu ¢ OOJIBHBIM MaJSPHEH.
3. CTyJieHT Toel Ha yJuIle TaMOyprep ¢ MsCOM.
4. Poibak cbes HEMIPOBAPEHHYIO PHIOY.
5. YenoBek, 0OJBHON aCTMOH KallIseT B METPO B CTOPOHY CTOSIIETO
psioMm.

3. MexaHU4YecKMMHU NEPEHOCUYNKaMH BO30yauTeNneil KUIIeYHbIX MHQEKIui
MOTYT OBITB:
A) KoMapsI
B) myxu
C) ey
D) 6roxu



BupycHsbie 3a00s1eBaHus

@ Kax u3BecTHO, BUPYCHI — 3TO OYEHb MAJNECHBKUE HEKIETOUHbIE (OPMBI
KHU3HHU. BONBIIMHCTBO BHUPYCOB SIBJISIFOTCS BHYTPUKJIETOYHBIMU MApa3uTaMH,
COCTOSIIIMMU U3 000JOUKH (Karcuaa), 00pa30BaHHOW U3 HYKICHHOBBIX KHC-
70T U OeNnKOBBIX MoJeKyl. OHM MPOSABIAIOT MPHU3HAKU YKUBOTO OpraHu3Ma
TOJILKO MOCJIE TIOTIAJ[aHMsI B ONPE/IeNIEHHbIE KJICTKU XO35MHA.

Kak BbI gymaete, kakue nH(MEKIMOHHBIE OOJIE3HU IS YeloBeKa HamOo-
Jiee OTIACHBI M KTO SIBJISIETCS BO30YIUTENIEM KaXXI0H 13 HHUX?

¢y 1. llonenureck Ha rpynnbl M NPOBEIUTE UCCIIETOBAHUE, 3allONHUTE Ta0-
JIMITY B COOTBETCTBUH C KAKUM-JIHOO BUPYCHBIM 3200JIEBAaHUEM.
[TpoBenure 00CyKAECHHE PE3YIBTATOB.

m 2. BeimonuuTe 3a1aHus

* 13noxuTe, 4TO BaM U3BECTHO O BUPYCHOM TI'EMaTUTE.

* OT™MeThTe 3200JICBaHUS HEPBHOM CHCTEMBI, BBI3BIBAEMBIC BHpyCaMH, U
IyTH 3apaKeHHUs.

* Mznoxure, yto Bam u3BecTHO 0 BIY 1 BhI3bIBacMoit um O0ose3nu — CITHU /I,

* M3nokuTe, 9T0 BaM M3BECTHO 00 MHQEKIUAX OPTaHOB JIbIXaTeIbHOU CHC-
TEMBIL.

[IpoxommenTupyiite Bamu uaeu o6 nanaemun XXI Beka — Covid-19

Cpenn nH(pEKIMOHHBIX 3a00JIC€BaHUI, caMble pacpOCTPaHEHHBIE - 3a00-
JeBaHMs, BbI3bIBaeMble BHpycaMu. 110 3MHAEMHONIOTHYECKHM XapaKTepUCTH-
KaM BUPYCHBIE 3a00J1€BaHUs AEIAT HA 2 TPYINIbl: AHMPONOHO3HbIE, TO €CTH TE,
KOTOPBIMHM 0OJI€ET TOJIKO YEJIOBEK (IIOJTMOMUENNT) U 300QHMPONOHO3HbIE —
KOTOpbIE MEPEAAIOTCS OT )KUBOTHBIX YEJIOBEKY (OEIIEHCTBO).
BupycHble 3a0osieBaHUsI MOTYT IEpEaBaTbCsl BO3IYIIHO-KalENbHBIM ITy-

TeM, IIPU KOHTAKTAX, Yepe3 MpeMEeTHI OOLIETo MOIb30BaHMs, €1y U T.1I.

ITockonbKy BHPYCBHI MOTYT MOpaXkaThb KJIETKM CaMbIX pa3HbIX OPIaHOB,
pa3InyaloT BUPYCHbIE 3a00JeBaHMs KOXKH, HOJIOBOI CHCTEMbI (BEHEpUYECKHUE
3a00/IeBaHus), AbIXAaTEIbHBIX IyT€H M OPraHOB JbIXaHUs (PECHHUPATOpHBIC 3a-
OosneBaHysl), KUIIEUHNUKA, IEUEHH, TJIa3 U JIp.

Bupychble 3a0051€BaHMsI KOKU — 3TO pa3IMyHbIC IIETYIICHUS KOXHU, JIH-
1I1a1, 3K3eMbl TOPAKEHUsI HOTTeH U BoJIOC.




3a0oeBaHus IEYCHH BUPYCHBIM T'eIIaTUTOM MPUBOAUT K HEKpO3y (OTMHUpa-
HUIO) IEUEHOUYHBIX KJIETOK U BbI3bIBaeTCs BUpycamu renaruta A, B, C, npuuem
JIBa TIOCJTICIHUX MOTYT I€pPEIaBaThCs U MOJOBBIM MyTEM.

[Tocne mepenecenus 3a00eBaHus, K HEKOTOPBIM BHPYCHBIM HH(EKIUAM Y
YeJI0BEeKa MOSBIIAETCS] YCTOMUMBBI UMMYHUTET, KOTOPBI MOXET OBbITh MOXKH3-
HEHHBIM WJIU CO BpeMeHeM Tpoiitu. Tak, mepebosieB B IETCTBE KPACHYXOH WIIH
KOPBIO, YETIOBEK OoIbIie He OoJieeT STUMH 3aboseBannssMu. HeoOxonnmo oTme-
TUTh, YTO B JETCKOM BO3pacTe BUPYCHBbIE 3a00JIEBaHHS TEPEHOCITCS TOpasio
JIerye U UMEIOT MEHbILIEe HETaTUBHBIX MOCIEICTBUI.

Hexkotopsie BupycHbie 3a0oneBanus, Takue kak CITM/I, Be3piBaembriit BUY,
OCTAIOTCSl HEM3JIEYMMBIMU U Ha CETOAHAIIHMUK neHb. COBpeMEeHHAss MeIuInHa
MOJKET JIUIIb 3HAYUTEITHHO 3aMEJTUTh Pa3BUTHE BUPYCA.

Haubomnee wacTo BcTpewaroTcsi OCTpble BUPYCHBIE 3a00JIeBaHUS, KOTOPBIC
MIPOTEKAIOT C BBIPAXXEHHBIMU CHMIITOMAaMHU MECTHOIO (IIOpa)KEHHE CIIM3HCTOM
000JIOUKH JIbIXaTeNbHBIX MyTeH) W OOIIEro Xapakrepa — MOBBIIICHHE TeMIlepa-
TypHl Tena, cnabocTh, 00U B CyCTaBaxX M MBIIIIAX, HN3MEHEHHE COCTaBa KPOBHU
u ap. Takue 3a60neBanus Ha3piBatoT OP3 wim OPB3 — ocTphie pecniupaTopHbie
BUpYCHBIE 3a0onieBaHusi (TpuII, HACMOpPK U Ap.). 3abomneBanume Covid-19,
BBI3BAaHHOE KOPOHABHPYCOM, TAKXKE OTHOCHUTCS K ITOMY THUITy 3a00JIeBaHMIA.
Otu 3a00eBaHUS 3aHUMAIOT TIEPBOE MECTO B MUPE TT0 MACCOBOCTH MOPAKCHHUS
monedi. OHM O4YeHb 3apas3Hbl, COIPOBOKIAKOTCS YMXAHWEM, 3aJ0KEHHBIM HO-
COM, HACMOPKOM, BOCIIAJIECHHEM HOCOIVIOTKHU U KalllJIeM.

JUig npeaoTBpaleHUs] SMUAEMUN, NTPUMEHSIOT NPOQPUIAKTUKY BHPYCHBIX
3a00J1eBaHM, OJTHOM U3 MEP KOTOPOIl SIBIISIETCS BAaKLIMHALIMSL.

JleueHue BUPYCHBIX 3a00J€BaHUI CBS3aHO C YKPEIUICHUEM HMMYHUTETA.
HecMmotpst Ha TO, 4TO aHTUOMOTUKY HE JACUCTBYIOT NPSIMO Ha BUPYCHI, UX MPH-
MEHEHHE CBS3aHO C MPEAOTBPALIECHUEM OCIIOKHEHHUI B pE3yJIbTare BUPYCHBIX
WHPEKINH.

@ 1. JlononHUTE MpeaIoKeHUs O BUpycax:

a) Bupycsl — ... hopMbI )KU3HH.

b) Bce BUpyCHI COCTOST U3 OEIIKOB H ...

c¢) Bce BUpyChl — BHYTPUKIIETOUHBIE ...

d) Bupycel renatura nopaxaroT KJIETKH ..., a Bupycel CIT1/{a — ...

e) ... otnocutcs kK OPB3.

f) BoABIIMHCTBO BUPYCOB MOXHO YBU/IETH TOJIBKO O] ... MUKPOCKOTIOM.

2. [ToaroroBbTe Mpe3eHTaNK HA TeMy: «BupycHbie 3a00eBaHus COBpe-
MEHHOTO YeJIOBEYECTBA U MYTHU OOPHOBI C HUMIY.

3. [ToarotoBeTe mpesentanuio o Covid-19 u myTax mpegoxpaHeHus: OT
3apakeHUs UMU.
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bakrepuanbHbie 3200/1eBaHUS

@ BaxrepuanbHble 3a00IeBaHMs CUNTAIOTCS HAHOOIEE PACIPOCTPAHCHHBIMH
cpenu HHPEKITMOHHBIX O0IEe3HEH.

Kak BbI qymaere, Kakue MUKPOOPTaHU3MbI BBI3BIBAIOT TPUIIIT U aHTHHY, TY-
OepKyIes 1 KOpb?

Hapucyiite Tabnuily B TeTpau, 3aNI0JTHUTE €€ M BRICKAKUTE CBOE MHEHHUE.

v v v v v

Opramubt Oprassl
HepBHas cucrema | ObIXaTeNbHOH | MHIIEBAPUTENHHON Kposb Koxxa
CHCTEMBI CHCTEMBI

Criucok OakTepualibHbIX 32001€BaHUI OTPOMEH: aHTUHA, CKapiiaThHa, TuQTe-
pusi, KOKITIONI, (papuHTUT, MCHUHTUT ((papuHTUT BBI3BIBACTCS BUPYCAMH, a Me-
HUHTHT - BUPYCAMH WM OJHOKJICTOYHBIMH OPraHU3MaMH), TaiiMOPHT, TyOepKy-
€3, CHOMpCKasl s13Ba, CTOJIOHSIK, YyMa, X0Jiepa, AU3EHTEpusl, OPIOIIHON TU( U JIp.

B pasButum 3aboneBaHuii, BBI3BAHHBIX OaKTEepHATbHON HH(]EKIMEH Bax-
HBIM SIBIISIETCS TO, YTO OAKTEPHH BBIIEISIOT 5161 (TOKCHUHBI), BBI3BIBAIOIINE BOC-
MAJUTEIFHYI0 PEaKIUI0 U MHTOKCUKAIMIO (OTPABJIICHUE) OpraHM3Ma, MOBPEK-
Jasi pasHble OpraHbl. DHOOMOKCUHbI — SIbl, KOTOPBIC BBIACISIOTCS IOCIE
rubeny U pa3pymeHus: KIeTok O0akrepuii. Hanbosee omacHBIM SIBISIETCS DHJIO-
TOKCUH MEHHMHTOKOKKA TPH 3a00JI€BAaHUM MEHUHTUTOM. JK30MOKCUHbI — SIIBI,
BEIJIETISIEMbIC OAKTEPUSIMU B TIPOIIECCE UX JKU3HENCATSILHOCTH (A TEepus).

OCHOBHBIM METO/IOM B JJMArHOCTHKE OAKTEpHUATbHBIX 3a00J€BaHUI ABIACT-
cs1 GaKTEpUOJIOTHIECKOE MCCIIEOBAaHHUE, TIPH KOTOPOM OT OOJIEHOTO OepeTcst Ma-
Tepua, coaepKaliii OaKTEpUU M 3aCEBACTCS Ha CIICIHAJbHBIC MUTATEIbHBIC
cpensl. [locne pocta xomoHuit Gakrepwii (okosio 48 4acoB), JaHHBIC OaKTEpUU
UACHTHQHUINPYIOTCS. BaXHOCTh 3TOr0 METO/Aa 3aKII0YaeTcs B TOM, YTO OIpe-
JIETUB KOHKPETHBIN BH]T OaKTEpUii, MOJKHO ITO100paTh COOTBETCTBYIONIUI aHTH-
OUMOTHK, ¥ HadaTh JedeHne. Kpome Toro, /Ui AMarHOCTHKH OaKTepHaIbHBIX WH-
Gexnuii  MCTIONB3yI0T ~ MHUKPOCKOIIMYECKOE  HCCIENOBaHUE OakTepwii |
CEepOJIOTUYECKOe UCCIIeIOBaHuE.”

* Ceponozuueckoe ucciedo8anue — GbisiIeHIe HATUYU AHMUMEN 6 CbleOPOMKe KPOBU K ONpeoeleH-
HOMY 8UOY anmuzeHa 8030y0umes.




OCHOBHBIM CpPEICTBOM MPOPMIAKTUKH OaKTepHaIbHBIX 3a00JICBaHUHN Y Ye-
JIOBEKA SIBIISIETCS MOBBILICHUE CAHUTAPHOM KYyJIbTYPbl HACEJIEHHsI, CBOEBPEMEH-
HOE€ BBISBIICHUE U JIeUeHUE OOJbHBIX, HOUICHHE MapieBbIX MOBSI30K MPH KOH-
TakTe ¢ OOJBHBIMHU, MBITBE PYK, OBOIIEH M (PPYKTOB, MPOTPABIMBAHUE MECT
0o0WTaHMS TIEPEHOCYNKOB COOTBETCTBYIONIMX 3a00JI€BaHMM, BaKIIMHAIIUS U JIP.

[Ipyn JsedyeHnn OakTepHabHBIX 3a00JCBAaHWN TIPUMEHSIOT BEIIECTBA,
MPEMATCTBYIONIME PAa3BUTHIO MHKPOOPTAaHM3MOB W JIaXKe YOHWBAIOIIME OTH
KJIETKH, - aHTUOMOTUKHU. [IepBblil MPUTrOAHBIN U1 KIMHUYECKOTO MPUMEHEHUS
aHTUOMOTHK TIEHUIMUTMH ObLT moaydeH B 1929 rony A.dnemunrom. Bo Bpems
II mMupoBoii BoOIHBI Onarojgaps NMPUMEHEHHIO MEHUIMUIMHA OBLIM CIIACeHbI
JKU3HU MHOTHX coyimaT. B Hacrosiiee BpemMs aHTUOMOTHUKH TTPUMEHSFOTCS IS
JIedeHUs 3a00JICBaHHMA YeTIOBEKa, KUBOTHBIX M pacTeHU. OJHAKO JTNTEIBHOE
NPUMEHEHUE MPUBOJAUT K TOSBICHUIO YCTOWYMBBIX K HUM ()OPM MHUKpOOpTa-
HU3MOB. [lo3TOMY BO BCceM Mupe MOAHMMAETCS BOMPOC 00 OTKa3e OT aHTUOH-
OTHKOB KaK OT JIEKAPCTBEHHOT'O CPEJICTBA.

@ 1. PaznenuTech Ha TPyNmbl: «HAUEHTH U «Bpauuy. [lomyuure 3amanus B
BHUJIC OTIPE/ICIICHHBIX OaKTepUaIbHBIX 3a00eBannii. Kakmas rpymma «ima-
LUEHTOBY» TMPEACTABISIET OMPEAEICHHON TpyNIe «Bpauvei’» CUMIITOMBI
«CBOETOY» 3a00JIEBaHNUs, a TPYIIa «Bpauyn» CTABUT JIUArHO3.

2. CocTaBpTe TabmuIy mo OakTepuadbHBIM 3a00JIEBaHUSM C YKa3aHHEM
CHUMIITOMOB, MTPO(MUIAKTUIECKAX MEP U METOJIOB JICUCHHUS.

3. BoibepuTe npaBuiibHbBIE CYKIECHUSA O OaKTEPUSX:

1. Ciopbl  HEKOTOpPBIX OakTepHii MOTYT BBIIEP)KAaTh KUIISTYCHHE WU
TeMmeparypy *kujakoro azora (—195°C).

2. bakTepuu He UMEIOT MEMOpPAHHBIX OPTaHOMIOB.

3. Bce GakTepun — rerepoTpodsl.

4. bakTepruy UMEIOT TUTUTOUIHBINA HA0Op XPOMOCOM.

5. BriepBble 6akTepuun o MUKpOCKONIOM yBued A.JleBeHryk.

6. baktepun mapoBugHONH (GOpPMBI — OAUMIIIBI, @ B BHUJIE MAJIOYEK —
KOKKH.
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3a0oJieBaHusl, BbI3bIBaeMbIe TPHOaMH

@ B nacrosimiee Bpems cpean MHPEKIIMOHHBIX 00JIe3HEH YacTO YIOMUHAIOTCS
U rpuOKOBbIe 3200JI€BaHNUS.

» Kakoe BpegHOE BO3/I€HiCTBHE HA YEIOBEKA OKA3hIBAIOT TPHOBI?

+ Kakue rpuOkoBbIe 3a001€BaHMs YeIOBEKa BaM U3BECTHBI?

Paccmotpute npeuioxkeHHsle poTorpapuu u ciesaiTe BEIBOABL:

» Kakoe oTpunarensHoe Bo3/eiiCTBHE Ha KUBBIE OPTaHU3MBI MOTYT OKa3bl-
BaTh I'puObI?

* Kakne nH(ekunonHble 3a001eBaHNs BBI3BIBAIOT IPUOBI y YenoBeka?

» Kak MoxHO yOepeubcs OoT 3Tux 6ose3Hen?

Bpen, KOTOpbIi 4emOBEeK MOXKET MOIYYUTh OT TPHOOB, MPOSBIAETCS B

BUJIC OTPABJICHUH WK 3a00JI€BaHUH.

1. Ompaenenue. S1noBUTHIC BElIECTBA, BhIpadaThIBA€Mble TPHOAMHU B MIPO-
recce oOMeHa BEUIeCTB, MOT'YT BbI3BaTh OTpaBJIeHHE. DT BELIECTBA HE pas-
PYLIAIOTCS IPY KUIISTYEHUN I 3aMOPAKUBAHUU.

2. Muxko3bt — 510 3200JI€BaHUs, BHI3BIBAEMbIC MTAPA3UTHUECKUMH TPUOaAMHU
y 4€JI0BEKa U )KMBOTHBIX. Yallle BCero napasuTsl MOCEISIIOTCS B KOXKE, HO MO-
I'yT TaK)Ke€ BCTPEYAThCsl U BO BHYTPEHHUX OpraHax.

Wnorna mpu 4pe3MepHOM MPUMEHEHHHM AHTHOMOTHMKOB BO3HMKAET IPUO-
KOBOE 3a0osieBaHue. B 9TO BpeMms MOSBISIIOTCS MEJKHME LIapooOpa3Hble KOXKHbIE
BOJIIBIPH, IMOKPACHEHHE, B HEKOTOPBIX CIIydasx THOMHBbIC BblaeneHUs. [pubok
MOYKET HaXOIWTHCS B TFOOOM MECTE YeIOBEYEeCKOro opraHu3ma. Berpewaercs vare

B ylIaX, HOCY, INIa3aX M Ha HEKHBIX YYaCTKAaX KOXKH.

l l :

Oonvicenue. Pa3BuBaeTcsl B aHTUCAHUTAPHBIX YCIIOBUSIX: PEAKOE MBIThE IOJIO-
BBI, OTCYTCTBHE YXOJIa 32 BOJIOCAMH, 3apaKeHUE BIIaMH. PacuechiBaHue Ips3HBIMU
HOI'TAMHA T'OJIOBBI ITPUBOJAUT K BOSHUKHOBCHHUIO Ha KOXKE T'OJIOBBI BOCIIAJIMTEIIBHBIX
paH. DT0 co31aeT OIaroNPUATHBIC YCIOBUS IS PAa3BUTHS IAPA3UTHIYECKUX IPUOKOB.




Poct rpubkoBbIxX 3a0051€BaHuUil CBS3aH C IIUPOKUM MPUMEHEHUEM aHTHOU-
OTHUKOB, 3arpsiI3HEHUEM OKpY’KaloIlel cpejibl, MOBBIIEHUEM paJualliOHHOTO
(oHa u 1pyrumu (hakTopaMu, OCIa0SIOIMMHU 3aIIUTHBIE CHIIbI OPraHUu3Ma.

1. Vcrionib3ysi AOTIOTHUTENbHBIE WCTOYHHKK WH(OpMAIMU, COCTaBbTE
TabJIMIly MO KJIaccaM SIIOBUTHIX BEIECTB, BBIACISAEMBbIX TpUOAMU U
MX BO3JEHCTBUIO HA OPTaHMU3M YeJIOBEKa.

®

2. YCcTaHOBUTE COOTBETCTBYIOLIME 3a001€BaHUS Ha OCHOBE cxeMbl. [loa-
TOTOBBTE MPE3CHTAIMIO 10 IpU3HAKaM BBIOPAHHBIX 3a00JIEBaHUN U
MepaM UX MPOPUIAKTUKY.

3. Haiinure oTBETHI Ha CIEAYIOIIME BOMPOCHI:
1. Kak BBl mymaete, moueMy CheTOOHBIE TPUOBI HENb3s YIOTPEOISTh
B OOJIBIIIOM KOJIUYECTBE?
2. Kakoii Tpub-mapasuT HCHONIB3YETCS B HAPOJHON METUIIMHE MPH
JICYCHUH paka?
3. [Touemy puUCK pa3BUTHUS MHKO30B Y JIIOJCH YBETUYHMBACTCS C BO3-
pacToM U 0COOCHHO BBICOK Tocie 60 meT?

0 00000000000000000000000000000000000000000000000000000000000000000000000000



3aboJ1eBaHMsl, BbI3bIBaeMble OJTHOKJIETOYHLIMHU
(mpocTeiMmMM) ;KUBOTHHIMH

@ Bau y’K€ M3BECTHBI HEKOTOpBIC OO0JIE3HU, BBI3BIBAEMBIC MPOCTEHITUMHU
JKUBOTHBIMH.

» Kakue 310 6osie3Hun?
» Kak OHHU BO3JICHCTBYIOT Ha OpraHu3m?

* UTto Ha10 nmpeAnpuHUMATh, 9YTOOBI 3AIIUTUTHCS OT ATUX 00JIe3HEH?

[IpocMoTpuTe U 3amoIHUTE TAOIULLY.

-
I[MpencraBurennb o '.ft_'(
- L ™4
- - =~
Bri3siBaeMoe
3a00J1eBaHNe
IIpuzHaku
3a001eBaHUs

[TyTu 3apaxeHus

[Tytu 3ammTs! OT
3apakeHNs

OI[HOKJ'ICTO‘-IHBIG JKUBOTHBIC MOTYT IMAPa3uTUPOBATH B PA3HBIX MCCTAaX. B
COOTBCTCTBUH C 3TUM, X MOKHO CTPYHNIIUPOBATH CICAYIOMIUM 06pa30M:

rapasuThl OPraHoB
MOYEIOJI0BOM
CHCTEMBI

MapasuThl B pa3HbIX HapasuThl rapasuThl B
TKaHAX KHIIIEYHUKA POTOBOIT MOMOCTH

3a60J’ICBaHI/Iﬂ, BBI3EIBACMBIC HpOCTCﬁH.IHMH JKUBOTHBIMHU, HA3BIBAKOTCA 1pO-
mo3003dmu. I[J'IH YCJIOBCKA XAPAKTCPHBI CICAYIOINHUC IIPOTO3003bI: aMC61/I33,
TPUIIAHOCOMO3, JICfIHIMaHHO3, .]'ISIM6J'II/103, MaJIsIpus, TOKCOILUIa3MO3.




Br1 yke 3HaeTe, 4To qu3eHTepHiiHas ameda OTHOCHUTCS K CAPKOJIOBBIM H 00-
pa3yerT sI3Bbl B TOJICTOM KUIIEUHUKE y uenoBeka. Llucta nuseHtepuitHoit ameObl
conepkuT 4 sinpa. Myxu MOTYT MEPEHOCUTh LUCTHI C UCIIPAKHEHUH OOJIBHOTO
4yeJIoBeKa Ha MUILY U pa3Hble npeameThl. [locie nmonagaHust B xKeryJ0uHO-KH-
IICYHBII TPAKT YeJIOBEKa, 000J0YKa IUCTHI PACTBOPSIETCS, KAKIOE SIPO ICTHT-
csl momoyiaM U o0pasyercss BocbMHUsAJEpHas ameba, U3 KOTOpoil oOpazyercs
8 TOYepHUX KIIETOK.

Marnsipust BCTpe4yaeTcsi B TPOIMMYECKHX U CyOTPOITMYECKUX CTpaHaX.
JKu3HEHHBIM LUK MaJspUMHOrO Mapa3uTa, KOTOPBIM OTHOCUTCS K
KJIACCY KOKUUAWM, JOCTATOYHO CIOKHBIA. OCHOBHBIM XO3SIMHOM BO3-
OyauTelnss MaJsipul — MAJSIPUIHOTO TUIa3MOIUs ABJseTcs Komap. B Te-
Jie MaJIIpUitHOTO KoMapa pojia AHodernec mpoxoauT noJiosas ¢aza pas-
BUTHs mapasuta. [IpomMeXyTOUHBIM XO3SMHOM SIBJISIETCS 4YEJIOBEK, B
OpraHu3Me KOTOpOro MpoTekaeT Oecrionas ¢gasza pa3BUTHA Mapa3uTa.

Mansipusi conpoBOXKAAETCAd MEPUOAMYECKUMHU NPUCTYIIAMH JIUXO-
paJIKH C MOBBIIICHHEM TeMmIepaTypsl 10 39-40°C, yBeandeHnem pazme-
POB TIEYEHH U cele3eHKH, aneMuel. CymecTByeT HeCKOIbKO (hopM 3To-
ro 3aboyieBaHus, HO CaMOW TSDKENOM M3 HUX SBISETCA TPONMYECKas,
KOTOpasi €KEroTHO YHOCHUT KM3HU COTEH ThICAY JIoJiel B cTpaHax Ad-
puKU U A3um, NIPEUMYLIECTBEHHO JIeTeil B Bo3pacTe o 1 10 5 jer.

Ha teppuropun AsepOaiimxana ¢ Hauama XX BeKa BCIBIXHYJO 5
snuaemuid Mansapun. [locnenHsas snuaemMus Mansipud HaOJIoanach B
1990-¢ romel. B Hacrosmee BpeMs Oiarogapst MpoPHIaKTUISCKUM Me-
pam ynajoch CBECTH JJO MMHUMYyMa Cllydad 3a00J1eBa€MOCTH Mallsipheit
B Halllel CTpaHe.

Jleiimmanno3 BeTpedaeTcst B CyOTPONMMYECKUX U TPOIUYECKUX CTpa-
Hax, B TOM 4uciie ¥ B A3zepOaiipkane. [lepeHocurkamu sIBISIFOTCS. CAMKH
MockuToB. Ilpn koxHOH (opme B MecTe yKyca BHadajge oOpasyroTcs
Y3€JIKH, U3 KOTOPBIX BIIOCIEICTBHUH OOpa3yrOTCsl HE3aKUBAIOLINE SI3BBI.
[Ipu BucHEepanbHOI™ (QopMe JieHIMaHr03a Yy OOJBHBIX HAOIIOMACTCS
BBICOKasi TEMIIEpaTypa, MOPaKaloTCsl Celie3eHKa, MeYeHb U JPYrue BHY-
TPEHHHE opraHbl. 3a0o0JieBaHUE, €CITU €r0 HE JICUUTh, OOBIYHO 3aKaHUH-
BAETCS JIETABHBIM UCXOAO0M.

* Bucyepanvhblil — 6HympeHHUll



Tpunanocoma, JeHIIMaHUS U JIAMOJINS OTHOCATCS K KJIAacCy JKI'yTUKO-
HocleB. IlepeHoCYMKOM TPUIIAHOCOMBI SBIISIETCA MyXa ye-ye. 3aboneBa-
HHE LIIMPOKO PaclpoOCTPaHEHO B TPOIIUUECKON 30He Adpuku. ITOT napa-
3UT 4Yepe3 KpOBb IPOHMKAET B CIIMHHOM M TOJIOBHOM MO3I, BbI3bIBas
COHHYO 00JI€3Hb, KOTOpasi IPOSBIISIETCS B BUJIE CUIIBHOI rOJI0BHOM 0oy,
JIMXOPaJKH, Ype3MEPHOI COHIIMBOCTH, JBUIATEIbHBIX HapylieHui. uo-
712 MOXKET IIPUBECTH K JIETaIbHOMY HUCXOJY.

JIamOmmo3zom dame Oonetor getw. llonBmwkHas dopma sMOIun
umeeT 4 maphl KTyTUKOB, PUCACHIBATEIBHBIN TUCK, C TIOMOIIBIO KOTO-
pPOTrO OHA MPUCACHIBACTCS K CIM3UCTON 000JI0YKE TOHKOTO KUIICYHHKA.
[TpoHuKas M3 TOHKOH KHUIIKHA B TOJICTYIO, JIIMOJIMN TEPSIOT CBOO TTOJ-
BIKHOCTh M TIPEBPAIIAOTCS B IIUCTHI, KOTOPBIC BBIICIISIOTCS BMECTE C
HCTIPaXKHEHUSIMHU.

Toxkcormiazma OTHOCUTCS K Kilaccy KOKCHI0B. OCHOBHBIMU XO3s1€Ba-
MU TOKCOILIA3M SIBIISIIOTCSl MPEACTABUTEIM CEMEHWCTBAa KONIAYbMX, a
MIPOMEKYTOUYHBIMU — Pa3HbIC BHJIBI TETNIOKPOBHBIX JKMBOTHBIX, B TOM
yucie 0. ToKcomazMo3 00bIYHO Y JIH0JIel poTekaeT Jierko. OHa-
KO JUIS 10712 OepeMEHHOM JKEHITUHBI ¢ TOKCOIIJIAa3MO30M, a TaKKe de-
JIOBEKA C ITOHUWKCHHBIM I/IMMYHI/ITCTOM aTa 60H63HB MOXKET HUMCETH
CepbE3HbIE TIOCIIEICTBUSI.

© 1. OrBerhTe HaA CIEIYIONINE BOPOCHL:

1. Tlouemy 3a00JI0YEHHBIE YYAaCTKH OYaroB MaJsIpUU OCYIIAIOT WIIU
OTPBICKUBAIOT HE(PTHIO?

2. Tlouemy OONBHBIX MaJApPHEN CTaBAT Ha JHCIAHCEPHBIH y4YeT B
TeueHue 3 JeT U 00CIeAYIOT MPH JIUXOpaaKe?

3. B HacTtosdmee Bpems ydYeHblE 3aHUMAIOTCS  pa3BEIECHUEM
TeHEeTHYECKH MOAU(DUIIMPOBaHHBIX KoMapoB. Kak BBl aymaere, Kakas
31ech 1enb? OOBICHUTE.

2. Ucnonw3ya otyetsl BO3 mo mansipuu, MOATOTOBBTE MPE3EHTAIMIO,
MOCBALICHHYIO 00ph0e ¢ Massipueil B Mupe.

3. YcraHoBUTE NyTH NPOHUKHOBEHMS MAPAa3UTUYECKUX MPOCTEHIINX B
OpraHM3M 4YeJOBeKa U MPe/ICTaBbTE B BUAE TAOIUIIBL.




3ap AKCHME MapasuTUICCKUMHU Y€PBIAMUA

@ .HIOI[I/I 0JIarOCKJIOHHO OTHOCSITCS K JOMAIITHUM XUBOTHBIM U CUHUTAIOT UX
CBOMMHU NPY3bIMU. OI[HaKO HE Hago0 3a0BIBaTh O ImpaBujiax MNOBCACHUSA I10
OTHOUIIEHUIO K )KUBOTHBIM.

[Touemy Ha ynuIle HEXENATETbHO TIAIUTh COOAK, KOMIEK WU e KylaTh-
Cs B BOJIOEMAax CO CTOsSiUEH BOJIOH, OMACHO €CTh HEJI0KApPEHHOE MSICO?

Kaxue meps! mpoduiakTHKy He0O0X0AUMO TTPEANPUHUMATE BO U30eKaHUE
reJIbMUHTO30B — 3apayKeHUs Napa3suTHUECKUMU YepBIMU?
Kakoli Bpell oprann3My 4enaoBeKa NPUHOCAT Mapa3UTUIECKHe YepBU?
Kakoe neueHne reabMUHTO30B HEOOXOAMMO MTPOBOIUTH?
) 3anosHuTe TAONUIly HA OCHOBE TIOJYYCHHBIX B MPEIbIAYIIHE TObI 3HAHUI
0 4epBsX — apa3uTax.

! 1

THUIIBI npeaACTaBUTCIIN

y v

[TapazuTnueckue 4epBU, B OCHOBHOM, OTHOCATCS K JIByM THUIIaM: IUIOCKHUE
U KpyTyIble (HEMAaTO/bl).

3aboeBaHys, BbI3bIBAEMbIC MMAPa3UTUUECKUMHU YEPBIMH, HA3bIBAIOT Iellb-
MUHTO3aMH. TepMUH TeJIbMHUHT (OT Tped. TeJIbMUHT — YepBb) ObLT BBeAeH [ UI-
IIOKpPATOM, KOTOPBIH MOAPOOHO OmMcal HEKOTOpbIe OOJIE3HHU, BbI3BAHHBIE Ia-
PasUTUYECKUMHU YEPBSIMH.

ITo yncmy GONBHBIX B MHUpE 3apa)KCHUS KUIIEYHBIMU I'eJIbMMHTO3aMH 3a-
HUMAIOT TPEThE MECTO. Y 4YellOBEeKa 3aperucTPUpPOBAHO Mapa3sUTHPOBAHHE
cBbie 250 BUIOB reIbMUHTOB. MEXaHU3M MaTOreHHOTo (BPEIHOI0) BO3ICH-
CTBHSI TEIBMUHTOB Ha OPTaHU3M JOBOJBHO pa3Ho0Opa3Hblil B nienom, napasu-
TapHbIe OOJIE3HU SABISIOTCS IPHYUHON 3a/IEPKKHU IICUXUIECKOTO U (PU3HUIECKO-
ro pa3BUTUS JIeTeH, CHUXXAIOT pPAaOOTOCIOCOOHOCTH B3POCIBIX JIHONEH.
BbI3bIBas amiepruzanuio opraHu3Ma, OHU CHHYKAIOT €0 CONPOTHBISAEMOCTh K
UH(EKIIMOHHBIM 3a00I€BaHUSIM.

CymiecTBoBaHME Mapa3UTHYECKUX YepBEH B OpraHuU3Me YejoBeKa MpOsiB-
JSIeTCS TI0 PSAY TPU3HAKOB.



Keaynoano-
3anop Ob6pasosanue YAOTHO CycraBHbIe U
KHIIEYHUKA Honoc 14308 B KHHICHHbIT MBbIIIEYHbIE 60U
KHIIeYHUKe CHHIPOM
Mosxer Mosker
TIPHBCCTH K MPOMCXOIUTH Bkenynake U | Bo3HMKAIOT BO BpeMs
HernpoxoaumocTu| Bblienenne N
B pe3ysibTaTe | KUIICYHHWKE MICT | JBHIKCHUS YepBeil B
KHIICYHNKA HKUIKHIX . o
. | BOCHaneHus | BOCHAJIUTENBHBIN | CYyCTABHOM YKHIKOCTH
U 3aKPBITHIO | HCTIPaYKHEHHIA y A
P — B TOHKOM porecc. 1 MBIIIIIAX.
IIPOTOKOB. KHIIIEYHUKE.
Hapymenue Ckpexer
Ajieprust AHemust Py P Hepso3nocts
CHA 3ydamu
IIposBisiercs
B pE3ylIbTaTe Pa3zBuBaercs B
. bIJIeIISIeMbIE
MIPOHUKHOBEHHMS GEED R V nereit o
KPYIHBIX MOJCKYIL | pa cpiparms TIpOGYK- MITQJIIIETO
4yepe3 CTCHKU SITOBUTHIC
4acTH JICHHE BO3pacTa
BOPCHHOK BCIIEJICTBHE BEIIECTBA
MUTATENbHbIX | BO BPEM:A IIPOSIBIIAETCS BO
PasIpaxCHHs 1 pemecrp | HOUHOIO CHA. BDEMSI CHA paszapaxaror
QISR P ’ HEPBHYIO CHCTEMY.
CITM3UCTON MapasuTOM.
KHIICYHUKA.

B 3aBucumocts ot [UKJIa pa3BUTUA U HYTefI pacupoCTpaHCHUs r€JIbMUHTOB

JeJIAT Ha 3 TPYIIIBL:

1. Konmaxkmmuuie 2enomunmeol. JIn1 HUX XapaKTEPHO BBIJCIECHUE 3PEIIBIX
WM IIOYTHU 3pEIIbIX SUL, KOTOPHIE HEMOCPEACTBEHHO 3apa3Hbl JJIs 4YeIOBEKa.
UenoBek 3apaxaercs yepe3 npeaMeTsl 00uxoaa u rpss3ubie pyku. K atoit rpym-
Tie, HalpuMep, OTHOCHUTCSI OCTPUIIA, BBI3BIBAIOIIAs YHTEPOOHO3.

2. T'eozenvmunmopl. XapakTepu3yIOTCS MPSIMBIM IHMKIOM pa3BHTHS, 0Oe3
MIPOMEXKYTOUHBIX X03s€B. [lapa3suTel 3TON TpyNIbl BHIACISAIOT HE3pETbIe siflla,
KOTOpBIE ONPEEIIEHHYIO YaCTh Pa3BUTHSI TOJKHBI IPOMTH B NIoYBE. JloCTUrHYB
MHBAa3MOHHOW (3apa3Hoi) cTaauM, Mapa3uThl MOMAJal0T B OPTaHU3M YEIOBEKa
paznuuHbIMU yTsiMH. K 310 rpynne, HaripuMep, OTHOCUTCS acKapuaa.

3. Buozenvmunmel. Vimeror Hanbosee CI0XKHBIM LUK Pa3BUTHS CO CMEHOU
x035eB. MoryT OBITh 3apa3HBIMU IS YEIOBEKA HA ONPEACICHHON CTaIHH pa3-
Butus. K 310l rpymnmne, HarpuMep OTHOCUTCS ObIYMIA 1IENI€Hb, BBI3BIBAIOIINMA Y
YeJI0BEKa TEHUAPUHXO03.

Hano ydecTts, 4To TSHKeCTh 3a001€BaHusI 3aBUCUT OT KOJIMYECTBA MApa3nuTOB,
MONABUIMX B OPraHU3M XO351MHa U €ro MHAUBUIYaJIbHON YyBCTBUTEIBHOCTH.

I'ebMUHTBI MOTYT OOUTATh y YeJIOBEKA IPAKTUYECKU BO BCeX opraHax. Bo
MHOTUX CJIy4asx JUIsl [TOMAJaHusl B ONPEICIICHHBI OpraH IeJIbMHUHTHI OCYIIEC-
TBISIIOT MUTPALMIO 110 KPOBEHOCHBIM COCYJaM WM HEMOCPEICTBEHHO YeEpe3
TKaHU MOTYT IIONACTh B APYTU€ OPTraHBbI.



MHorue uyepBU-NIapa3UThl MOTEPSIU CHOCOOHOCTH K CaMOCTOSITEIBHOMY
NEPEIBIKEHUIO, B 3HAUUTEIbHON MEPE YIPOCTUIIACh UX HEPBHAs cucTeMa. [l
YACPIKaHMA BO BHYTPCHHUX OpraHax y MHOI'MX M3 HUX HUMCHOTCA IMMPUCOCKU U
KPIOYKH. JIenTOUYHEBIC YCpBHU CITOCOOHBI IIorjiomiate IUTATCIBHBIC BCIICCTBA
BCEIl TOBEPXHOCTHIO TEIIA.

3a peaKuM MCKIIOUeHHEM OOJbHON YeIOBEK HEMOCPEICTBEHHOM OmacHOC-
THU JUI OKPYKAIOLIMX HE IPEJACTABIIAET, HO ABIIAETCSA UCTOYHUKOM pacIpocTpa-
HCHUS I'CJIBMHUHTOB BO BHCHIHIOIO CPEaY.

T'enpMUHTEI HpI/IO6peHI/I CIIOCOOHOCTH K JUINTEJIBHOMY CYIIECTBOBAHUIO B
opranusme yenoBeka. Hekotopeie 0coOH KMBYT A0 25 JeT M MOTYT AOCTHYb
TMTaHTCKHUX Pa3MEpOB.

Jlnst npouIakTUKK Te€IbMHHTO30B HEOOXOIMMO COOMIOATh B IEPBYIO
ouepellb JIMYHYIO TUTHEHY, 4 TAKXKE TUTUEHY ITUTaHUs.

JleueHne reILMUHTO30B IMPOBOAUTCA C UCIIOJIB30BAHHUEM KaK OAHOI'0O, TaK
1 HCCKOJIBKHX IMPOTUBOITIMCTHBIX JICKAPCTBCHHBIX MNPENAapaTOB, KOTOPLIC HA3-
HA4aeT Bpay I0CJIE TIIATEIbHBIX aHAJIM30B Ha BBISBICHUE NTAPA3HUTOB.

9 1. Boumure npu4MHbI CAEAYOUIMX HAPYIIEHUH IpU TeIbMUHTO3aX:

1) Gonu B cycTaBax a) B3/IyTHE

2) HENPOXOMMOCTb YKETYHBIX ITyTeH U KUILIEYHHKa  b) moHoc

3) BocniaJieHue KUIIEYHUKA C) MUTpanys 9epBen
4) KUIKHUH CTyI d) 3amop

2. IlpoBenute uccienoBaHue U OOOCHYWTE CBOM OTBETHI Ha CJIEIYIOLIHE

BOIPOCBL.

1. Kakue renbMUHTBI MOTYT BBI3BAaTh CYXOH NPOJOJDKUTEIbHBIN KallleIb
0e3 MPU3HAKOB MPOCTY/IbI?

2. [Toyemy mpH reJIbMUHTO3aX MOTYT HaOMIOIATHCS CHINb U 3y, KaK MpU
anepruun?

3. Kakue uepBu — mapasuTbl y JOeTel MOTYT BBI3BaTh 3yA B 00JIACTH
anyca?

3. HOI[FOTOBBTC CHGHH&HLHBIﬁ BBIITYCK CTCHIa3€Tbl C HWIIIIOCTPALUAMMU,
HOCBHII.[CHHBIfI HpO(l)I/IJIaKTI/IKC T'CJIbBMHUHTO30B U Pa3MCCTUTC HAa CTCHC B
KJacce.

©0000000000000000000000000000000000000000000000000000000000



3a0oJ1eBaHusl, BbI3bIBa€Mbl€e U
pacnpocTpaHsieMble 4JIeHUCTOHOTUMH

@ C JaBHUX BPEMCH JIFOJIX YCTAHABJIMBAJIU CETKHU B CBOUX KUJIAIIAX.

* JI;11 9ero oHM 3TO Jeaanu’?
* M3BecTHB M BaM 3a00JIEBaHUS, BBI3bIBAEMBIC M PACIPOCTPAHICMbIC
wyieHucronornmMu? Hazosure ux.

(4) CrpynmupyiTe MOKa3aHHBIX HA PHCYHKaxX WICHHCTOHOTHX. Ompenenure,
! Kakue U3 HUX ABJIIIOTCS BO30YIUTENAMH, a KaKhe — ePeHOCUNKaMU HH(EK-
 LMOHHBIX OOJIe3HEH YeIoBeKa?

PaCHpOCTpaHSIeMBIe YJIEHUCTOHOTMMH 3a00JIeBaHUs JACJATCA HAa ABE I'PYIIIIbI:

3a0oneBaHusi, pacpocTpaHsieMble

3a0oJ1eBaHMs, PACIPOCTPaHsIeMble
YICHMCTOHOTMMH H A0HOTHYeCKAMH

TOJBKO YJICHUCTOHOI'MTMH

(paxTopamu
ChInHOH TH(, MATSIPUSL, KEITast YymMma,
JIIXOpajKa TYyJSIpEMUS

M3BecTHBI BUPYCHBIE 3a00JI€BaHUS, PACHPOCTPAHAEMbIE YIEHUCTOHOTHMHU.
Bbonbmioit Bpex B pacnpoctpaHeHnn 3a0osieBaHni HaHOCAT Kiemu. OOuTas Ha
TeJe psiJia )KUBOTHBIX, KJICHIH BPEAAT U YEJIOBEKY, paclpoCcTpaHss HH(PEKINOH-
Hble 3a00sieBaHus. B Tene kiemeil pa3MHOXKAIOTCSA U COXPAHSIOTCS JJIUTEIbHOE
BpeMs BO30yIUTENN pa3HbIX OOJIE3HEH.



Pa3anunblie BHABLI
KJeniei

YecoTouHbIH KJIEL

NPOHUKASI B KOKY YEJIOBEKA, BBI3bI-
BA€ET YECOTKY.

YecoTka NposIBISIETCS CUIIbHBIM 3Y-
JIOM, OCOOCHHO B BEYEpHEE U B HOUHOE
BpeMs CYTOK. 3yJ1 IIPH YECOTKE BbI3bIBa-
€TCI HE MEXAaHWYECKUM OEUCTBUEM
KJIELIEH, a aJUIEpruYecKoi peakiye Ha
TIPOTYKTHI BBIICJICHHUS 3THX TTAPa3UTOB.

3apakeHUE YECOTKOM MPOUCXOIUT
NP OBITOBBIX KOHTAKTaX — Yepe3 O1eK-
1y, TIocTeNbHOE Oenbe U T.1. OCHOBHBI-
MU TIperaparamu JJIsl ISYeHHsT YECOTKH
SIBIISIFOTCSI CepHasi Ma3b U OCH3MIOEH30-
at, KOTOpBIE BTUPAIOTCS B KOXKY.

* [lepmamum — 6ocnanumensHvill npoyecc, NpomeKarowull 8 Koxce noo oelcmeuem @Qu3uyecKux,

XUMUYECKUX UNU OUONO02UYECKUX d)akmopog.



Bioxu sBISIOTCS MEPEHOCYUKAMHU PA3HBIX
OaKTepHii, BUPYCOB, MApa3UTHICCKUX YEPBEH U
MPOCTEHIINX, BBI3BIBAIOIIMX Oose3Hu. broxwu
00OUTAaIOT HAa TOBEPXHOCTH TeJia MTHII, MICKOITH-
TAIOMINX, JPYTUX XKHBOTHBIX, @ TAK)KE B MECTAX
ux oOutanus. OHU MUTAIOTCS KPOBBIO ATHUX JKU-
BOTHBIX. HeKoTOphIe BUJIBI MTOCTE BHICACHIBAHHUS
KPOBHU MOT'YT >KUTb 70 18 Mecsues.

B3pocineie OI0XH pacmpoCTPaHSIOT UyMy.
OO6wuTas B MEPCTH TPHI3YHOB, OHU MOTYT CTaTh
MPUYMHONW BOSHUKHOBEHUS U PACIIPOCTPAHEHHUS
snuaeMuii. biioxu sIBISIOTCS Takke MepeHOCUH-
KaMH BO30OYAUTENCH TyIIpEeMUH, CHOMPCKOM 513-
BbI, OpyIIesuIe3a, MPoKa3bl U IPYTUx 0OJIE3HEH.

Komapwb! pacnipocTpaHeHbl OT TyHIPHI 10
MyCThIHb. KOMapbl HMIparoT OCHOBHYIO POJIb
MpH 3apaXKCHUU MAJISIPUIHBIM Tapa3uToM. Ko-
Mapbl TaKXKe SBIFOTCS TIEPEHOCYMKAMU TYJISIpe-
MHH, Pa3HbIX BUIOB SHIC(DAIHTA, JTUXOPAJIOK U
Ip. Oone3He.

Mockutsl

Tak ke, Kak ¥ Y KOMapOB, OTIACHBIMH SIBJISI-
IOTCSI CaMKU U3-3a KpoBococaHusi. OHU MOTYT
pacupoCTpaHATh M BbI3bIBATH JIIAJIEMUN KOXK-
HOTO ¥ BUCIIEPAILHOTO (BHYTPEHHHX OPT'aHOB)
JIENIMaHU03a.




Bumin nepeHocat Bo30yAHUTENEH CHIMTHOTO
¥ BO3BPATHOTO TH(]A, BOJBIHCKOW JTHMXOPAIKH.
BosBparspiii THG mepemaeTcss oT OOJBHBIX
JIOJIeN 310pOBBIM TOJIBKO uepe3 Biie. Bo
BpeMsl pacyechIBaHHsI MECTa yKyca BIIM pa3-
JIABJIMBAIOTCSI U 4Yepe3 MOBPEKICHHYIO KOXKY
B OpraHuM3M YeJOBEKa MONaJaroT Mapa3uThl
W3 Tena BiIei. Takue BUIBI BIICH, KaK T'OJIOB-
Hasl BOIIb, IUIATSHAS BOLIb U JIOOKOBAsi BOIIb
SIBIISIFOTCSL SKTOMapa3uTaMH.

B nmepenarorcs OT 4yenoBeKa K YEIOBEKY IPU HEMOCPEACTBEHHOM
KOHTAKTE WJIH Yepe3 MpeaMeThl ObITa, ONexk Iy, mocTenbHoe Oembe. Oc-
HOBHBIMU CUMIITOMaMH TEIMKYJ€3a SIBISIOTCA KOXKHBIM 3yJ, JKEITOBa-
TO-0erble THUABI (SiiIa BIIel), mpuiInmiue K BoiocaM. Poct yncna 3apa-
KCHHI MMPOUCXOIUT BO BPEMs BOWH, CTHXHHHBIX OCICTBH, KOT/IA JIIOIN
YKUBYT B YCIIOBUSIX KpallHEH aHTUCAHUTAPUU.

Myxu

Myxu nepeHocsT okojao 70 BHJIOB MHK-
POOPraHNU3MOB, KOTOPBIE MOTYT BbI3BaTh pa3-
HbIE 3200JIeBaHUs, K IPUMEPY, TU3ECHTEPHIO,
OprouIHoit T}, X0sIepy, HOTUOMHUEIUT, AU(-
TEpHIo0, TyOepKyJie3, CHOMPCKYIO SI3BY, UyMY
U JIp.

[Toutn 3a 500 net g0 H.3. [eponoT mucan, YTo y ErUIEeTCKUX Kpe-
[I0B W MHcapeil Bceraa ObUTH TIATEIbHO BBIOPHUTHI T'OJIOBBI, YTOOBI
«..HMKaKasi BOIIb WM MHAs HEYMCTas TBAPh HE MOIJIA MPHUIICITUTHCS

K HHUM, KOIJla OHHU CIIy>KaTr ooram...»




Kak BugHO, KpOBOCOCYIIIME WICHUCTOHOTHE SIBISIOTCS MEPEHOCUUKAMU
pa3IMYHBIX 3a00JI€BaHUM Yy YeOBEKa M MOTYT BBI3bIBATh AJIEPTUUYECKYIO

peaxIuio B MecTax yKyca.
CobmroneHue mpaBuil JIMYHOW THTHUEHBI MO3BOJISIET CHU3UTH KOJIMYECTBO
UH)EKIUH.

@ 1. 3anonHUTE PUBEICHHYIO HIDKE TaOJINILY:

2. BrisicHuTe:

Kakwue ycnoBusi, 00pa3 »u3HH, XapakTep IpodecCHOHAIBHON esTeNb-
HOCTHU YEJIOBEKa MOTYT CIIOCOOCTBOBATh KOHTAKTAM UYEIOBEKA C YJICHHC-
TOHOTMMH, ¥ KAKUM 00pa30M MO>KHO MHHUMHU3HPOBATH 3TH PUCKH?

3. Vcrionb3yst MCTOUHUKH WH(POPMAIIIH, COCTaBbTE KAPTY pacrpeaesieHUs
OTIACHBIX TSI YEJIOBEKA WICHUCTOHOTHX IO pailoHaM A3epOaiiKaHa.

4. Onpenenure COOTBETCTBHE.

1. myxa a) MajsApus

2. 6moxa 0) ackapuio3

3. B B) IU3EHTEPUS
r) TyOepKyJIie3

n) nudrepus
) TyJsipemMus




bopr0a ¢ nHpeKIUOHHBIMHI
3a00/1eBAHUSIMU

@ [lo pasnuyHBIM NPUYMHAM YBEIMYMBAETCS KONMYECTBO psijia MHPEKIH-
OHHBIX 3a00JIEBaHMIA.

Jnst mpenoTBpanieHns HHOEKIMOHHBIX 3a00JIeBaHUI TPOBOISTCS Me-
pBI, HAIIPABJICHHBIC HA CHIDKEHUE WX KOJMYECTBA, @ B HEKOTOPBIX CITyYasX,
Ha ITOJTHOC YHUUYTOKEHUE BO30Y IUTEIICH.

* UTO HYHO JIe/1aTh, YTOOBI HE 3aPa3UThCS HH(DEKIIMOHHBIMUA OOJIC3HIMU?
* Ecii 4enoBek mbeT KUISTISHYI0 BOY, TO OT KaKMX 0O0JIe3HEH OH 3aIlrIIeH?

CrpynmupyiTe Bo30yauTeNe U IEPEHOCUNKOB OOJIC3HEH.

Brrsicaute, ¢ KakuMu O0JIE3HAMU CBSI3aHBI BO30YAUTENN U TIEPEHOCUUKH,
U KaKue Mepbl 00pbOBI HEOOXOIMMO TPEAITPUHUMATE?




MeponpusTisi 0 TPEJOTBPALICHHIO PACTIPOCTPAHEHUST MH(EKIIMOHHBIX
3a00J1eBaHM JAENATCS Ha 3 TPYIIIBL:
1. HanmpaBneHnHble Ha HICTOYHUK UH(EKIINN;
2. YCTaHOBJIEHHE MEXaHU3Ma 3apaKCHHUS;
3. HanpaBneHHble Ha BOCHPUMMYUBBIN OpPraHU3M — JIUI, KOHTAKTHPO-
BaBIIUX C UICTOYHUKOM HMH(DEKIIHH.

Mepomnpusitus,
HaITpaBJICHHBIC Ha
MCTOYHUK MH()EKIIUU

[TyTu 3apaxenus

Mexanuzm
3apayKEeHUs

Meponpusrus,
IIPOBOIUMEIE B
OTHOIIECHUH JIUII,
HAXOMBIINXCS B
KOHTaKTe ¢
HCTOYHUKOM
MHEKITIH

0

<
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oo o

o oo o

. CBOCBPEMCHHOC BBISBJICHHUEC UCTOYHUKA

WH(EKINH, TPaBUIbHAS 1 CBOEBPEMEHHAS
MIOCTAHOBKA AMArHO3a;

. ”HPOPMHUPOBAHHUE;
. M3OJISILINS;
. CAHHTApHO-BETEPUHAPHBIC MEPOIIPUSTHSI

(BbIsSIBIICHHE OOJIBHBIX HKHUBOTHBIX H JIP.).

. IMILEBAPEHNE;
. IbIXaHHE;

. KpOBB;

. gepe3 KOXKy.

. BBIZICJICHUC BO36y,I[I/ITCJ'I$I 13 3apaXCHHOI'0

OpraHu3Ma;

. COXpaHeHHe B OKpYXKaloIIei cpeze;
. IOBTOPHOE MTPOHUKHOBEHHUE B

BOCIIPUUMYMBBIA OPraHU3M.

. UX CBOCBPEMCHHOC BBIABJICHUC U

IMOCTAaHOBKA Ha Yy4€T,

. MEJIMLIMHCKOE HAONIOJCHNE 32 HUMH;

. OBICTpBIC TPOPIITAKTUICCKIE MEPOTIPUSATHS,
. I30JISITHUS;

. IPOBEJICHUE TIPOCBETUTEILCKUX PaldOT.

* OOcyanTe, U3 KaKMX 3TAllOB COCTOMT MEXaHHM3M 3apakeHUs HH(DEK-
IIUOHHBIMU 3200JICBAaHHSIMH.

Cy1iecTBeHHOE 3HA4YCHHE IS MPERyNPEeKICHUS 3a00JeBaHUN HMEeT
o0e3BpexuBaHe Bo30yauTeneit. JIist 3Toil e mpoBOISTCS CIeTy OIINe OC-
HOBHBIE MEPOIIPUSITHUSL:



Jesundextmst Crepwmzanus
OCYILETBIISIETCS
YHAYTOXKCHHE HogpegCTBOM
= 00paboTKH
BO30y/IMTEICH P
mapom, TOPSIYUM U
XUMHAYECKUMH U
e | s
51
rasamu u
Ipenaparamy. S ——
JIyYaMH.

Jle3anHCceKIus

YHHUYTOKCHUE
SKHABBIX
MEPEHOCYNKOB
BO30yIUTEICH
MHQPEKITHOHHBIX
3a00JI€BaHUH.

Bonbiioe 3nauenue 1i1st npeaynpexaeHus 3a001eBaHi UIMEIOT IIPUBUBKU.

9 1. lHorna fomaiiHye KOBpbI MPOTUPAIOT CMEChI0 CKUMUapa ( KUIKOCTh
W3 CMOJIbI COCHBI), KepocruHa U MbUTa. OOCyanTe, C KaKoW LENbI0 3TO

JACIacTCA.

2. Hora mpOTUB IPHI3yHOB UCIONB3YIOT ClienuaibHbIi Kiei. K kakoit
rpy1ie npo(UIaKTHIECKIX MEPOTIPUITHN MOKHO OTHECTH ITH
NecTBUS. YTOUHUTE, KaKue O0Ie3HH PACIIPOCTPAHSIOTCS TPbI3yHAMH.

3. Onpenenure, Kakue 0OJIE3HU MEPEHOCAT MBILIIH.




4. YcTaHoBUTE COOTBETCTBUEC:

a) YHUYTOXKCHHUE TPHI3YHOB
b) yauuroxxenue 610X

NEe3UHPEKIMS C) anmapar Jyisi BBICYIITUBAHUS
CTepHIIN3aLus d) Hox
JE3UHCCKINS €) KUTIsTYeHne

f) aspozomns

5. Cobepure marepuan o TOM, IPOTHB KaKUX 3a00JICBAHUN M C KAKOTO
BO3pacTa ACTAM ACIIAI0T IIPUBUBKU. HOI[FOTOBBTG MPE3CHTALNIO.

Tembl AJ151 Mpe3eHTALMT
u pedeparoB

1. Cmamucmuueckas ungopmayus 06 3nudemusix, yHecuwiux Hauboiee
SBHAYUMENbHOE KOIUYECTBO YelL0BEYECKUX HCUSHEIL.

2. Dnuoemuu 6 Azepbatiodicane, paiioHbl pacnpocmpanerust U npudUHbol

B03HUKHOBEHUAL.

3. Meponpusimusi, npedynpexcoaioujue 803HUKHOBEHUe INUOeMULL U HeoO-

XOOUMOCMb COONOOEHUS NPABUTL USUEHDIL.

4. 36160]166611-!14}!, 6bl3bleaembvle npocmedwumu HCUBOMHBIMU U nymu 3a-

wumasl om HUX.

5. OnacHnule supycol cospemennocmu (HINI, 3uxo, D6ona), vizvieaemvie

uUMU 3a001e8aHUS U NYMU 3AUUMbBL O HUX.
6. Muxo3bl u npudUHbL UX PACHPOCMPAHEHHOCTU.

7. FeJZbMan’lOS’bl, NPUYUHBL UX NOAGICHUA U NYMU UX YCMPAHEHUA.




II1. IBosIOIUsI OPraHMYECcKOro MUpa

ITajieoHTOJIOrMYECKHE T0KA3ATEILCTBA
MaKpoO3BOJIIOIHNHA

e

Kak n3BeCTHO, HOBbIE BHUJbI CO3JAIOTCSA B PE3yJIbTaTe MHUKPOABOJIIOLUU.
WHTepecHo, Kak BO3HUKIN O0Jiee KPYTHBIE, YeM BH/JI, TAKCOHOMUYECKHE €IH-
HUIIBI U KaKoM mporecc npuBen K ux ¢popmupoBanuio? Hapsay ¢ MukposBo-
JIIOLMEN B HCTOPUU PA3BUTHSA KUBBIX OPTaHU3MOB UMEJIO MECTO U MaKpO’BO-
JIFOLHSL.

PaccmoTpuTe pUCYHKH M HaliJUTE CXOACTBO IIPEICTaBICHHBIX JKUBOTHBIX
C HBIHE ’)KMBYIIUMH, OTMETHTE IIPU3HAKU CXOJCTBA U OTIINYHS.

..45 cesesesesnene

MakponsBosmonus, SBJISISICh HaIBUI0BON SBOJIOIMEH, TPUBETAa K BOZHUKHO-
BEHHIO 0ojiee KPYIHBIX, YeM BHJ] BHJ, TAKCOHOMHUYECKHUX €IMHUI. MakposBo-
JIOLUIO HEBO3MOXKHO HAOMIIOaTh HEMOCPEACTBEHHO, TAK KaK OHA ITPOMCXOAUT B
TEUEHHE JITUTEIHHOTO BPEMEHH.

MaxkponsBosmonusi, Kak 1 MUKPOIBOJIIOIHS, HOCHT TUBEPreHTHBIN Xapakrep,
KaK U MHKpO3BOJoIusl. OHa MOJATBEPIKIACTCS PSIOM HAYYHBIX JI0KA3aTeIbCTB.

Baxreimmmn 10Ka3aTenbCTBAMU SBISIOTCS OOHAPYKEHHBIE B TIPOIIECCE pac-
KOTIOK MCKOIAeMble OCTaTrku. VIcclemoBaHME OCTAaTKOB BBIMEPIINX OpPTraHW3MOB
MO3BOJISICT BBISICHUTD, KOTJIA M B KAKMX YCJIOBHUSIX JKHJIM 3TH OPraHM3MbI H KAKUM
00pa3oM COXPaHIINCh BUJIE UCKOIIAEMbIX OCTaTKOB J0 HAIINX JTHEH.

B pesynbrare majgeoHTONOTHYECKUX PACKOMOK OBUIM OOHApYy>KeHBI 3yObl,
YEIIOCTHBIC U Ta30BbIE KOCTH, KOTTH U JIPYT'He OCTAaTKU KUBOTHBIX. CpaBHUBAs
UX C COOTBETCTBYIOIIMMHU YacTSMHU TeJla HBIHE XHUBYIIUX >KUBOTHBIX, MOXHO
0OHApYXHUTb ONPECIICHHBIC OTIHYHSL.

[TaneonTONMOrMYECKHE 1OKA3aTEIbCTBA ACIATCS Ha CICAYIOIINE IPYIIIIbL:

B

Crparur- M30TOmHbe Ilepexonnpie | dDuoreHeTHYECKHE Hpeiic
paduuecKue (opmbl pAzbl KOHTHHEHTOB



1. Crparurpadguyeckue Joka3arejbcrBa. [lo oOHapyKEHHBIM U3 pa3HBIX
re0JIOTMYECKUX MEPUOIOB HCKOMAeMbIM OCTaTKaM ObIJIO BBISBIECHO, YTO B CaMbIX
JPEBHUX IUIaCTaxX 3€MHOMN KOPBI 3aKII0YEHBl OCTATKH TUIIOB O€CIIO3BOHOUHBIX, &
B MOCJIEAYIOIIMX — OCTaTKH THIIA XOPAOBbIX JKUBOTHBIX. B caMbIX BEpXHHUX ILjIac-
Tax 3emMiu 00HAPYKUBAIOTCSI OCTATKU COBPEMEHHBIX )KUBOTHBIX U PACTEHHH.

2. M3oTonHbIii. Bo3pacT 0cagouHbIX TOPHBIX MOPOJL OIPEAEIAETCS 110 BXOS-
OIMM B HX COCTaB paJMOAKTUBHBIM M3oTomnaM. [lepuon momypacnana paguoax-
THBHBIX BEIIECTB HE 3aBUCUT OT YCIIOBHW OKpyXkatomied cpenpl. [loatomy Bo3-
pacT IUIaCTOB 3€MHOM KOpBI YCTaHABIMBAETCS 110 KOJMYECTBY PaJNOAKTUBHBIX
BEILECTB B UX COCTaBe. DTUM METOJIOM ObUI OIIPEJIENICH BO3PACT IJIaHEThI 3eMJIs.

3. Hepexoaubie ¢opmsbl. [laneonromoramu ObLTH OOHAPYKEHBI OCTATKH
pPacTeHHH U >KMBOTHBIX, OTHOCAIIUXCA K Pa3HBIM I€OJOTMYECKHM IEPUOJAM.
Hekoropele U3 HUX CUMTAIOTCS NEPEXOAHBIMU (opMaMu. Tak, MOXKHO IpHUBEC-
THU CJIEAYIOLIUE IIPUMEPBI:

TpuaodUTHI — CUUTAIOTCS TIEPEXOIHBIMU (hOpPMaMHU
MEXKIy KOJbYaTbIMU YEPBSIMH U UICHHUCTOHOTHUMH.
OHM MMEIOT MHOT'O CXOJICTBA B CTPOEHHU YJIEHHUCTBIX
KOHEYHOCTEH, HEPBHOM CHUCTEMBI U OPTraHOB JIbIXaHUSI.
OnHako y TpUJIOOWTOB HA KaXJOM CETMEHTE MMelach
OJIHA TTapa KOHEYHOCTEH.

HxTnocrern — o0beIMHSIOT JIBE KPYIHBIE TAKCOHO- |
MHUYeckre rpymibl. OHU CYUTAIOTCS TEPEXOTHOM (op- =
MO MEXAy pblOaMH M 3eMHOBOJIHBIMH. Y HUX ObUI U
XBOCTOBOH IIJTABHUK, U KOHEYHOCTH. [Ipennomnaraercs, = 4
YTO y MOXOXHMX Ha HUX CTeromnepaloB UMEIHCh H
MPU3HAKH TIPECMBIKAIOIIUXCSL.

Hennodursl — nepexoaubie GopmMbl MEKAY BOIIO-
POCTISIMH U BBICHIMMH CIIOPOBBIMHU pacTeHusiMu. OHH
pociu Ha MoOEpekbe MOpEH, UMENT TPaBSHHUCTYIO
Wwin apeBoBUIHYIO (hopmy.. Hagzemnble yactu micu-
J0(hUTOB OBLIM MOKPBITH YEUTYHKaMH, a TIO3€MHBIC
HallOMUHAJIM KOPHEBHIIE ¢ puzouaaMu. Ha kokuie
nMenuch ycthuia. [Ipenmnonaraercs Hanuuue y HAX
[IOKPOBHOM, MEXaHNYECKON 1 MPOBOISLIEH TKaHEH.




ApxeonTepuKe — codeTan B ceOe MPU3HAKU [IPECMBI-
Karorxcsi ¥ vl [To Hanmario nepbeB, BIJIOYKH, 1IEB-
KU, TIOJTBIX KOCTEH, MPEBPAILICHUIO TIEPETHIX KOHEYHOC-
Tel B KPbUIbsI HAIOMUHAJ MTHLI, a M0 HAJINYHIO 3yOOB,
JUIMHHOTO PsiZ]a XBOCTOBBIX TTO3BOHKOB, OpIOIIHBIX pe-
0ep, HeCPOCIIMXCST KOCTEH CTOMBI OBLT TIOXOXK HA TIpec-
MbIKaronmxcsi. Kb rpyMHbl y HEro He ObLT Pa3BUT.
He ymeBmme nerarb apXeoNTEpUKChl, MOIIM  JIMIIIb

IUTAHUPOBATh C BETKH HA BETKY. B HacTosIiee BpeMsi apXEONTEPUKC HE CUUTACTCS
MPSIMO TTEPEXOIHOH (POPMOI MEXKTY THIIAMH U TIPECMBIKAIOIIIMFICSL.

HuocTpanueBus — nepexosaHas popMa MEXIy Ipec-
MBIKAIOIUMHUCS M MJICKONUTAIOIUMH. OTHU  SIIEPbI
MMeNH OOJBIIIe CXO/CTBA C MJIIEKOIUTAIOIIUMH B CTPO-
€HUM ueperia, MO3BOHOYHHMKA M KOHEYHOcTel. Kpome
TOrO, 3yObl 3THUX >KUBOTHBIX MOJPA3ACISUTINCh HA pe3-
LIbl, KJIBIKK U KOPEHHBIE.

4. ®uioreHernvyeckue psiabl. B pesyiabTare najeoHTOIOrMUECKUX PACKO-

MOK y4Y€HbI€ YCTAaHOBHWJIM (DPUIOTEHETHYECKUE PSABI JUII MHOTHX >KHBOTHBIX.
Hanpumep, BbineneHsl (UIOTEHETUYECKUE TPYMIBI CPEeIu KOMIBITHBIX, XHII-
HBIX, XOOOTHBIX, MOJUTIOCKOB 1 Jp. [Ipocneanm ¢unoreHeTHUeCKuii psi JIoma iu.
(4) PaccmoTpuTe pUCYHOK U CpaBHUTE MEpeHNE KOHEYHOCTH KUBOTHBIX B (pu-

JIOTCHCTHUYCCKOM Py JIOHIaIN.

QunoeeHemuieckutl psio 10uaou

TUNIapuoOH

MEPUTHUIIITYC
SOTHHITYC

N

COBpEMEHHAas

~

/

dunoreHeTrueckuii psy gomanu 0eu1 yeranosieH B.O.Kosanesckum. Crano
W3BECTHO, YTO MPEJIOK JIOMAJX BHAYale ObLI pa3MepoM C JIUCHILY, UMEI o S5
NaJbIIeB HA KOHEYHOCTSX. 3yObl, KaK Y TPABOSIAHBIX, ObUIH Oyrop4aroro THIIA.
JKuBoTHBIE, MepeABUTAsCH TPHDKKAMH, MTPSATATUCH B BRICOKOW Tpase. B mporiec-
Ce HBOJIIOLUU y HUX YMEHBIIWIOCH KOJMYECTBO MajblieB. K KOHIy HeoreHa
KJImMart crajl SaCYIHJ'II/IBI)IM, B pe3ynLTaTe Yero BbICOTaA paCTI/ITCJ'ILHOI‘O HOKpOBa

YMEHBIIINIIACh, TTUIINA CTaia Ooee CyXou U rpyooit.



B ycrioBHAX OTKPBITBIX CTENEN KUBOTHBIE MOTJIM CIACTUCh OT XWUIIHU-
KOB TOJIbKO OerctBoM. B pesynbraTe ecTeCTBEHHOTO 0TOOpA Y HUX YAJIUHU-
JUCh KOHEYHOCTH M YMEHBUIWIOCH KOJIMYECTBO MaJbLEB, YTO IMPUBEIO K
osicTpoMy Oery. B urore xopomo pazsuics III manew, a Il u IV cramu py-
TUMEHTApHBIMH. BBICTpBIN Oer MmpuBen W K YKPEIUICHHIO TO3BOHOYHHKA.
['py6as numia u3mMeHu1a HOBEpPXHOCTh 3y00B — OHU CTAJIU CKJIA{4aThIMU.

5. lpeiip marepuxoB. [10 MHEHUIO yUEHBIX, MATEPUKH MOCTOSIHHO CMe-
matotcs. [laneonronorn B AHTapKTHAEC OOHAPYKUIM MHOTO OCTATKOB JIHHO-
3aBpOB. DTO YKa3bIBa€T HA TO,4TO 3/1€Ch KOIJa-TO OBbLT TEIUIbId KiuMar. B pe-
3yAbTaTe CMELIEHHMsS MaTepUKOB KJIMMaT M3MEHWICA, M JYKUBOTHBIE CTaJIH
MUTPHPOBATH HA CEBEP. DTU CBUIETENILCTBA MTOKA3bIBAIOT, YTO MUP JKUBBIX CY-
LIECTB TPOLLIEJ JOJTHHA U UCTOPUYECKHUM IBOJIFOLIMOHHBIN IIyTh K CBOEMY CO-
BPEMEHHOMY BH/LY.

@ 1. BeisicHuTe, Kak MOKHO PacCuMTaTh BO3PACT IJIACTOB 3€MHOM KOpBI U
MAJIEOHTOIOTMYECKUX 0CTAaTKOB. [10Ar0TOBBTE Mpe3eHTALIUIO.

2. Ha pucyHKke mpeicTaBieHbl BO3MOKHBIC ITPEIKOBBIE (JOPMBI CHHETO KU-
ta. [TocTpolite (UIOTEHETUYECKUI PSJT U CPABHUTE U3MEHEHHUS, KOTO-
pbie npomom.]m Y 3TUX KUBOTHBIX B ITPOLIECCE 3BOJ'IIOI_[I/II/I

m\m
ﬁ@

3. Ha pucynke mnpenctaBiieHbl <«OKUBBbIC HCKomaembiey. [Ipu3Haku Kakux
TPYTII )KUBOTHBIX Y HUX TIPOSIBIISIFOTCS?

/

4. Kakre 0coOEHHOCTH JKMBOTHBIX MOXHO OTIPECIUTh Ha OCHOBE IMajCOH-
TOJIOTUYECKUX HAXOJOK MPEUMYIIIECTBEHHO YEIIFOCTHBIX KOCTEH, O3B0~
HOYHHWKA M KOCTeH KoHeYHOCTeH? O000IUTE CYKICHUS U TIOATOTOBLTE
MIPE3EHTALIHUIO.




IMOPHOJIOTHYECKHE I0KA3ATEJIbCTBA
MAaKPO03BOJIIOIUH

@ [Tocne nosiBiaeHus 3BoatoUMOHHOrO yueHus Y./[apBuHa MHOTHE yUeHbIE
MIPOBOJMJIM HOBBIE€ UCCIIEOBAHUS O BBISCHEHUIO CXOIHBIX U OTIIMYUTENb-
HBIX TPU3HAKOB Y OPTaHU3MOB, UCHOJB3Ysl HE TOJILKO MaJIEOHTOJIOTHYEC-
KHe, HO U Apyrue Marepuaibl. OJHUM U3 J0Ka3aTeIbCTB MAaKPO3BOJIOIIMU
SIBJISIETCSI CXOJICTBO B CTPOCHHH 3apOBIIICH.

Kakue mnokazarenbcTBa I SBOJIONMHA MOXET JIaTh YCTaHOBJICHUE
CXOZICTBA B CTPOEHUH SMOPHUOHOB?

Paznenurecy Ha rpynmel. PaccMoTpuTe mpeAcTaBI€HHbIE PUCYHKU M
HalUTE CX0XKHE MPU3HAKU HA KAK]IOM PUCYHKE.

........................................................................5

DMOPHOIIOTHS U3y4aeT 3apOJIBIIIEBOE PA3BUTHE OPraHU3MOB M TIPEIIOCTaB-
JISIET JI0Ka3aTenbcTBa 3BOMMONMU. Y. J[apBUH OTMeuan CBSI3b MEXIYy UHIAWBHITY-
AITBHBIM Pa3BUTHEM OPTaHM3MOB U MX HCTOPHUUYECKUM Pa3BUTHEM. DMOPHOIOTH-
YECKUE MCCIICIOBAHMUS BBISBIIIN CXOJICTBO OJHOKJICTOYHBIX ¥ MHOIOKJICTOYHBIX,
0eCr03BOHOYHBIX M TIO3BOHOYHBIX M 3apPO/IBIIIICH Pa3HBIX KJIACCOB IO3BOHOYHBIX.




PazBuTie Mo3BOHOUHBIX )KUBOTHBIX HAYMHACTCS C OTHOM KJIETKU — 3UTOTHI. 3a-
TEM B pe3ysbTaTe JeIeHU 3UroThl 00pa3yeTcsi MHOTOKJICTOYHBIA OJHOCTIOWHBIN

3apOIbII (6HaCI)Ha)- I[aJIB— 2 GnacTomepa 8 bimactomepoB 32 6ﬂaCT°Mep
HEMIee pa3BUTHE 3apOo/Iblla o . o
MPOUCXOUT KaK Yy KUIICYHO-

MOJIOCTHBIX W MPUBOAUT K OIIONOTBOPEHHAA 4 GiracTomepa 16 6macromepon
AifliekneTka

00pa30BaHUIO KHITICYHOM TIO-
JIOCTH U JIBYX CIJIOEB CTEHKH
TeJa Ha CTaJuu TacTPyJbl.
Manee dopmupyrorcs 3apo-
JIBIIIEBBIE JIUCTKH, KaK y dep-
BEH, IMO3KE — ITOXOXKHMM Ha
CepALe MyJIbCUPYIOLIUIA CO-
CyJl, KaK Y WICHHCTOHOTUX U
T.1. Hesanonro 1o Beixona u3
Adlia W pOXACHUA TIPOAR- raCpra Ha‘lﬂ cragus e]‘,‘[pyna
TISTFOTCS TIPU3HAKY BUJIA. N HCHPYIIHI J

buorenernyeckuii 3akoH. Bo Bropoil nosmoBuHe XIX Beka Hemeukue
yuenbie ©.Mrosuiep u D.I'ekkenb OTKPBUIN 3aKOH COOTHOIICHHSI OHTOTeHE3a
u ¢uioreHesa — OuoreHeTHYeckuii 3akoH. COrIacHO ATOMY 3aKOHY, Ka)aas
0CO0b B CBOEM MHJUBUIYaTbHOM Pa3BUTHHU MPOXOAUT KPATKOE UCTOPHUECKOE
pa3BuUTHE CBOEro BHIA. TO ecTh, OHTOreHEe3 eCTh KpAaTKoe MOBTOPEHHE
¢unorenesa™

OracTorenb __JKTONIepMa

HaYaJdBHast

Me3ozepMa

OpHct ['ekkens — HeMeLKUi y4eHbli U puitocod, aBTop Tep-
MUHA «IKOJIOTHs», Hammcal B 1868 roxy kuury «EctecTBeHHas
HUCTOPHUST MUPO3JAHUSD, B KOTOPOM CpaBHUWII 3apOJIbIILIEH Yelo-
BeKa, 00e3bsHbl M COOaKW. YUEHBIH, OMUpPasCh Ha CHEIAHHBIC
UM CXOKHE PUCYHKHU Pa3HBIX 3apOJIBIINICH, OTCTauBal HIen 00-
LIETO MPOUCXOKACHHS JaHHBIX OPraHU3MOB.

®pun; Mrojutep — Hemeukuil Harypanuct. MccnenoBanus
Mromiepa OTHOCSTCSI, B OCHOBHOM, K JJAPBUHU3MY, (DHUIIOTeHE3y
pacTeHui M KHMBOTHBIX. [lpyrue paGoThl yUEHOIO MOCBSILICHBI
AaHATOMUHM U 3MOPHOJIOTHH HU3MIMX MOPCKUX JKUBOTHBIX, B3a-
HMMOOTHOLLIECHUSIM HACEKOMBIX U LIBETOB.

* Onmozcene3 — nepuoo om 3ueonmvl 00 OUOIO2UHLECKOU cMepmiL.
** Quioeenes — UCMopuyeckoe pazeumue Op2aHusMos.
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PaccmotpuTe cxemy u pazdepure, Kak MPOUCXOIUT Pa3BUTHE.

BARA

Bo Bpewmst pa3BUTHS XOPIOBBIX BHAYaJle pa3BUBACTCS XOp/a M KaOepHbIC
KapMaHbI 1o 60kaM TIIOTKH. BHavane koHeuHocTel HeT. Hanmmuune sxabepHbIX
JIYT, OJTHOTO KpyTra KpOBOOOPAIIEHUS U KJIOAKH y BCEX 3apObIIICH, OJMHAKO-
BOE CTPOCHHME TIOUCK JIOKAa3bIBaCT UX 00IIee MPOMCXoXKIcHUe. B crucremarnye-
CKUX KaTeTOpHUsX CBEPXy BHHU3 CXOICTBO 3apojbliicii ymeHblaeTcs. Ocodu
OJIHOTO BHA MMEIOT OOJIbIIIE CXOICTBA, a 0COOM OJHOro THHa 00IamaroT 00-
Jiee MEHBIITUMHU CXOJHBIMHU MPH3HAKAMHU.

(’) Hcxons u3 npuBEIEHHBIX CXEM, HAWUTE OTIMYMUTEIbHBIC MPU3HAKU Ha
Pa3HBIX CTA/IUSAX PA3BUTHUS KUBOTHBIX.
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1. [Ipu3Haku CcXOACTBAa TOJIOBACTHKA H 2. JInunHKa MyXH:

pEIO: ° [I0X0Ka Ha YepPBs
* HAIHEHE XBocTa * HET KOHEYHOCTEN

* HaJIM4YMe TUIaBHUKA

« 5abpbI * HET KPBUIHEB

° IByXKaMEpHOE cepale °* TOJIOBA HE 0(1)OpMJIeHa
* OJIMH KPYT KPOBOOOPAICHHS

* OpraHbl OOKOBOW JIMHUU

* HAJIMYKE B [IOJIOCTU CEP/LIA TOJIBKO
BEHO3HOI KpOBHU

Pa3BuBas 6uoreHeTHYECKU 3aKOH TOCIE €ro OTKphITHs, Asekceit Huxo-
naeBud CesepuoB u MBan MBanoBuu llImanerayseH noka3aiu, 4TO B OHTOTe-
He3e MPOUCXOIUT MOBTOPEHHE MPU3HAKOB HE B3POCIBIX 0CO0EH MPEIKOB, a UX
3apoppiiieid. Takum o0pa3om, OMOTeHETHYECKHI 3aKOH, 00OCHOBBIBAsI CBS3U
MEXIy OHTOT€HE30M U (DUIOTeHE30M, MPEICTABISECT BaXXHEHUIINE TOKa3a-
TEJILCTBA DBOJIIOLUY.

© 1. Paccmotpute pasBuTHE NAHIETHUKA H
HalIMTe PU3HAKH, OTHOCSIIMECS K M03-
BOHOYHBIM JKUBOTHBIM.

2. PaccMoTpuTe mpoTalsIMi MAanopOTHHKA
U BBISIBUTE CXOJICTBO MAOPOTHUKOOOPA3HBIX
C TIpeIKOBEIME (hopMaMHu.

3. Cobepure nHbOpMAIIHIO O pa3HOOOPA3UU OHTO-
reHe3a y HACEKOMBIX M MPEJICTaBbTE ee.




CpaBHI’ITeJIbHO-aHaTOMI/I‘IeCKI/Ie
AOKa3aTeJIbCTBa MAaKPOIBOJIKINH

MoxxHo 1 CACJIaTb 3BOJIFONMOHHBIC BBIBOABI, U3YyYHMB BHYTPEHHCC CTPOC-
HUEC COBPEMCHHBIX JKHBOTHBIX ?

'4‘ Crenaiite 3BOTIOIMOHHBIE BHIBOJIBI, CPABHHUBASI CXOXKHUE TI0 CTPOSHUIO Opra-
HU3MBI JKUBYIIIE B HACTOSIIIIEE BPEMSI.

(A [Togenmurech Ha Tpynmbl U npoBeauTe uccienoBanue. OOBICHUTE OTIN-

YHUsl MEXAy OpraHu3MaMy Ha OCHOBE pUCYHKOB. OOcyauTe moiaydyeHHbIE

coodf

: pe3yJbTaThl.




OpHMM M3 J10Ka3aTeNIbCTB MAKPOABOJIOLUU SBISETCS CpPAaBHUTEIbHAS
aHaromusi. OHa CpaBHHMBAET OPraHbl U CUCTEMbl OPraHOB y KUBYLIUX B Ha-
CTOSLIECE BPEMS OPraHU3MOB U JE€JIA€T 3BOIIOLMOHHBIE BBIBOJIBI.

[Tpoecc Makpo3BOIIOLMH, KAK W MHUKPOAIBOJIOLHA, MIET IO IyTH
JMBEPreHIUH.

JluBepreHus 4acTto BCTpedyaeTcs y pOACTBEHHBIX BUJIOB M MPUBOAUT K
(OopMHPOBAHUIO TOMOJIOTHYHBIX OPTaHOB.

I'omonornunsie opranpl. Oprasbl, UMEOLIME *
OJIMHAKOBOE IMPOMCXOXK/IEHHE, HO BBIMOJIHSAIONINE
pasHble (YHKINH, HA3bIBAIOTCSI TOMOJIOTHYHBIMH.
Hanpumep, KOHEYHOCTH Ha3eMHBIX U BOIHBIX MJIe-
KOIMTAIOIINX, YCUKU TOpOXa M KOJIIOYKH KakTyca,
pyKa 4esioBeKa U KpbUIO JIETY4El MBIILH.

KOHBCpFCHHI/IH TAKIKEC XapaKTCpHa AJIsd 3TOro mpouecca.

Kongeprenumsi. CxoxeHHe MPU3HAKOB Yy Opra-
HU3MOB M3 Pa3HbIX CUCTEMAaTHYECKUX TPYII B PE3YIib-
TaTe CyIIECTBOBAHUS B CXOJIHBIX YCIIOBHSIX CpENbl Ha-

3bIBaeTCsl KOHBepreHuuen. Hampumep, akyinsl, uxTHo- )
3aBphl (MPECMBIKAIOUINECS), KUTHI (MJIEKOIUTAIOIINE)
UMEIOT CXOXKYIO ()OpMY Tella B pe3yiibTare OOUTaHUS B

BOJIHOU cpene. IlepenHue KOHEUHOCTH KpoTa M Mel-
BEJIKH TPHUCIIOCOONEHBI Al PhIThs MouBbl. CremoBa-
TECJIBHO, KOHBCpFCHI_II/ISI craljia HpH‘IHHOfI TIOABJICHU ST
AQHAJIOTMYHBIX OPTaHOB.

AHanoru4Hbie opranbl. Oprasbsl, pa3Hble 10
MPOMCXOXKACHUIO, HO BBINOJHSIIOMIME OJMHAKO-
ByIO (DyHKIMIO, Ha3bIBAIOTCS aHAJIOrMYHBIMU. [lo Q
BHEITHEMY By 3TH OpraHbl cxoxu. Hampumep,
KpbUTO 0a00YKM M KPBUIO MNTHUIIBI, TEPEAHUE KO-
HEYHOCTH KPOTa M MEJBEIKH, KOIIOUKU Oapbapu-
ca U TEpHa, YCUKH TBHIKBBI U Iopoxa HE HUMEIOT
OJIMHAKOBOE MpOUCXOXJeHHe. Kpbulo nruisl —
3TO KOHEYHOCTh, a KpbLIO 6ab0YKU — 3TO BBIPOCT 4”
KOXH. YCUKH ropoxa — 5TO BUJAOU3MCHCHHSA JIUC- 1
Ta, @ YCUKH THIKBBI — BUIOM3MEHEHHUS CTEOIS.



PynumeHTBI. Y HEKOTOPBIX B3pOCIBIX KUBOTHBIX UMEIOTCS Opra-
HBI, YTPATUBILHIE CBOIO (DYHKIIHIO, TO €CTh B BUJI€ OCTaTKOB. Takue op-
raHbl HA3bIBAIOTCS PyAMMEHTaMHU. Y KpOTa W ClENbIla Iia3a pyau-
MEHTapHbIC. Y KHTOB M HEKOTOPBIX MPECMBIKAIOIIUXCS KOCTU IOsica
3a/IHAX KOHEYHOCTEH COXPAaHWINCH B BHJE OCTAaTKOB, TO €CTh IPEBpa-
TWJIUCh B PYyJUMEHTBL. Y MIIEKOIUTAIOIIUX PYAUMEHTAPHBIM SIBIISIETCS
TPEThE BEKO.

4 1\

OCTaToK KOCTH Iosica
3aJJHUX KOHCYHOCTEH KUTa

Kpsuio
HeJeTaromen
TITHIBI KHBH

OcTaToK KOCTH
KOHEYHOCTH 3MEU

N

ATtaBu3Mbl. B nponecce pa3BUTHS JKMBBIX OpPraHM3MOB HMHOTIJA
pa3BUBAIOTCA PYAMMEHTapHbIE OpraHbl, HAIIOMHHAIOILINAE YEPThI
IIpeaKoB. JTo aTaBu3Mbl. Harpumep, y uenoBeka npu poxaAEHUN MO-
TyT IPOSIBUTHCS TaKUE MPU3HAKU, KaK XBOCTATOCTb, YpE3MEPHasl BO-
J0CaTOCTb.

9 1. OGocHyiite cyxnaeHue: «Y TIOKa3aHHBIX OPraHU3MOB HaOIIOTAeTCs
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@ 2. CocraBbTe TaOMUIy U pacnpenenuTe B Hel pacrenus. OO0CHYyITE cBOE
pelieHue.

-

KOJIIO4YKU Kakmyca ycuku eopoxa

3. OnpenenuTe aHAJIOTUYHbBIE OpraHbl:
A) YCUKH JIbIHA — YCUKH THIKBBI
B) xpbL10 TYyTOBOTO HIENKOMPSIa — KPBUIO TOIy0st
C) nepeHsisi KOHEYHOCTh TUTPA — KPBLIO OopJia
D) pyka gyenoBeka — KpbUIO JIeTy4el MBIIIN
E) rpynHbie HOTH TyCEeHHIIBI — KOHEYHOCTH TayKa

4. Cobepure ¥ mpoaHamu3upyute nHPOpMaImio 00 araBuU3Max M pPyAu-
MEHTaX Y KMBBIX OpraHu3MoB. [10ir0TOBbTE MpE3eHTAIIHIO.




COBpeMEHHaH CUCTEMAaTHUKA U 3BOJIOLIUA

@ CoBpeMeHHbIC CHCTEMAaTHYCCKHE TPYIINBI, OOBCNHSIOMIIEC PACTCHUS H XKH-
BOTHBIX, SABISIOTCA OTPaK€HHEM HBONIOLMHU. BCIIOMHUTE, Kakue eIUHHIBI
KJ1acCU(UKAIMK CYIIECTBYIOT B IapCTBAX PACTCHUN M KUBOTHBIX?

(4) Paznenurecs Ha 2 rpynmbl. CocTaBbTe KIACCU(DUKAITMOHHYIO CXEMY:

I rpymnimna - KOJIOKOJIBbYHK;

II rpynma - cepslii 3asu.

CocraBbTe cXeMbl KJIaCCH()MKAIIMH, CPABHUTE UX M HAWJNUTE CXOICTBO U
OTJIHYUSL:

Bbl yxe 3HaeTe, 4TO HAKOIUIEHHBIE O JKMBBIX OpraHM3Max CBEJICHUSI CHC-
TEMaTU3UPYIOTCS U YCTAHABIIMBAIOTCS POICTBEHHBIE CBSI3H MEXKITy HUMH.

Panee ObUIM CO3MaHBI pa3IMYHBIE CHCTEMbI KJIACCU(UKAIINN JKUBBIX CYIIECTB.
Hecmotps Ha T0, uto K.Jlunne# spisieTcst oqHUM U3 cO3/arelieil epBoi Hay4YHOM
KJTaccu(MKAINHU, €ro cucTeMarrka Obuta uckyccrBeHHoU. Kimaccndukarms K.JIun-
Hest ObLIa COCTABIICHA TOJIBKO HA OCHOBE BHEIITHUX MPHU3HAKOB. OH TPEIIOKII Clie-
JIYFOILIME €TMHUILIBI KITACCU(HUKALINN: BUII, POJI, OTPSIII, KJ1acc.

K.JIunHell noMecTr yenoBeka M 4eIoBEKOOOpa3HbIX 00€3bsH B OAMH OTPS.
Ho npu 5TOM OH yuuTBIBaJI HE POACTBEHHBIE CBS3U MEXKIy HUMH, a TOJIBKO JIHIIIb
BHEIIHEE CXOJCTBO.

Cosnas cucremartuky >kuBoTHbIX, JK.b.Jlamapk pazaennn nx Ha 14 knmaccos. OH
pa3MecTIII 3TH KJI1acChl IO CTENIEHN YCIOKHEHUsI Ha 6 cTynensx. Jlamapk Ha3Bai Ta-
KOM TIOJIXO] IPUHIMIIOM Tpajanu (ctyrneneid). U.JlappuH orMedan HeoOXOAMMOCTh
YUHTHIBATh TIPH KIaCCU(PUKAIMN OOLIHOCTh MPOUCXOXKICHUSI, POJICTBEHHBIC CBS3U
MEK/Ty TAKCOHAMH .

CoBpeMeHHas cucTeMaTuKa MPaBUIIbHO OTPayKaeT POACTBEHHBIE CBSI3H MEXKIY
pa3HbIMU TakcoHaMu. OHa YETKO MOKA3bIBACT POICTBEHHBIE CBSI3H MEXKIY BUAAMH,
BEIYIIIMMH CBOE IMPOUCXOXkJIEHHWE OT olriero npeaka. Haunnas ot poma, kaxmas
cHcTeMaTryeckas rpyrmna oObeIMHACT HIKECTOsIIME Tpymbl. Pa3BerBienus cuc-
TEMaTUYECKHUX TPYII HAIOMUHAIOT BETBU JAepeBa. Ecim B TakoM JiepeBe Tpu BETBU
— BUJIBI, TO B KOHEYHOM UTOI'€ OHU OOBCIUHSIOTCS B OOIIUIA CTBOJI — THII, OT/IE]L.

Pacrenus: KuBoTHbIE:
1IapPCTBO, OTJIEN, KJIace, HapCTBoO, THIL, KIACC, OTp:AL,
MOPSIJIOK, CEMENCTBO, PO, BUT CEMCHUCTBO, POJ, BUI.

* Taxcon — cucmemamuyeckas ez)uﬁuua.
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BUJI

CEMENCTBO
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B xauectBe mpumepa 00BbEIUHEHUSI CXOAHBIX BHUJOB B POJIBI MOXHO IPHU-
BecTH mpoBeaeHHbIe Y./ lapBruHOM HaOIIOIEHHS 32 raJlalaroCCKUMH BHIOPKaMHU.
Bo Bpems mpeObiBanusi Ha ["amamarocckux octpoBax Y.JlapBuH OOHapyKuiI
TPH pPOJa BBIOPKOB: JIPEBECHBIE, 3eMJISIHBIE U CJIaBKOBBIE.

-5H -G o

3eMJIIHBIE BBIOPKU KOPMSATCSI HA OTKPBITBIX IIPOCTPAHCTBAX, THE3A CTPOST
Ha 3emiie. J[peBecHbIEe BBIOPKU HAXOAAT IUILY HA JAEPEBbAX, FHE3[a CTPOAT Ha
3emsie. CllaBKOBBIE 3aHMMAIOT Pa3Hble MecTa OOWMTaHMs, THE3IATCS Ha 3eMIle.
OTUX OTULl OTJIMYAET APYr OT APyra MECTO U XapakTep MUTAHUSA, CTPOCHHE U
dopma kimroBa. YacTh M3 HUX MUTAETCS MUIIEH PACTUTENBHOIO (IpOoOsIuii
KITIOB), ApyTasi e 4acTh — MUILEH KUBOTHOTO MPOUCXOXKICHHS (XBaTaTEIbHBIN
u non0smmii KiroBel). HanpruMep, TOJICTHINA KITFOB Y OOJBIIOTO 3eMJISTHOTO BBIO-
pKa IPUCTIOCOOJIEH K PAacKajbIBaHUIO ceMsiH. KIIOB M pa3aBOCHHBIN SI3BIK Y
3eMJITHOTO KaKTyCOBOT'O BBIOPKA ITOMOTAlOT €My IMUTAThCsl HEKTAPOM LIBETKOB
KakTyca. [ISTIOBBI ApEBECHBI BBIOPOK IOJIOUT KOpY JaepeBa (monOsuit
KIIIOB), M C TIOMOIIBbIO KaKTyCOBOMW WTJIBI, 32)KaTOH B KIIFOBE, JOOBIBAET HACEKO-
MBIX M3-TI0J] KOPBI, TAK KaK HE UMEET JJIMHHOTO U JINIIKOT'O SI3bIKa, KAK JSITElL.

Bce BbIOpKM IPOM30LLIM OT OJHOTO MCXOAHOro Buja. VX mpenok uia Ha
marepuke. [Ipu paccenennn Ha ocTpoBax AT MTHULBI TOABEPIIIUCH ONPEIEICH-
HBIM U3MEHEHUSIM.

IIpuHIUIIEI COBPEMEHHOW CHCTEMATHKU:

* [Ipu co3gaHuMM €CTEeCTBEHHOW CHUCTEMbI KIACCHU()UKAIUH YYUTHIBAIOTCS
POACTBEHHBIE CBSI3U MEXAY HbIHE CYLIECTBYIOLIMMHU U BEIMEPILIMMHU BUJIAMU;

» Kimaccugukarnus pacTeHui 1 )KHBOTHBIX IIPOBOJIUTCS C yYETOM NPHU3HAKOB
B pa3JIMYHOM BO3pacTe;

* B cOBpeMEHHOH CHCTEMAaTHKE IIMPOKO HCIIONb3YETCSl CPaBHUTEIbHBIN
aHaJIM3 M3YYEHHS] XPOMOCOM y Pa3HbIX BHJIOB. DTOT METOJ UTPAET OCHOBHYIO
POJIb IIPY BBISICHEHUH POJCTBEHHBIX CBA3EH.




@ 1. Crpynmupyiite pacTeHus CoriacHO mpuHIMIaM knaccupukarpm K.JIuH-
Hest (YYUThIBas KOJMYECTBO THIYMHOK B I[BETKE) U COBPEMEHHOW CHCTE-
MaTUKU: MOoMam, Kanycmad, NOOCONHEYHUK, O00V8AHUUK, pend, Kapmo-
Genv, eacunex, 4epmononox, 6AKIANCaH, IYK.

2. PaccMOTpuUTE PUCYHOK U CTPYNITUPYHTE NTHILL IO POpME KITFOBOB.

e — ™
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3. [Moyemy cucremsr knaccudukauu 10 Y./lapsuHa He ObUTH YCTICIITHBI-
mu? [losicHUTE U TOArOTOBBTE MPE3ECHTALHIO.



HanpaB.ﬂeHm{ U IIYTH 3BOJIIOIAH

@ lcropudeckoe pa3BUTHE KU3HU HPOMCXOAMIO B HAIPABICHUH OT HPOCTO-
IO K CJIO’)KHOMY, OT HU3LIMX ()OPM K BBICIIMM. BBl TPHUCIOCOOIEHBI K CY-
LIIECTBOBAHUIO B ONPE/IETICHHBIX YCIOBUSAX CPE/Ibl, CJIEJOBATENbHO, OHU MPH-
oOpenu ompezaeneHHble npucnocodnenus. Kak mpoucxoamno mosiBIeHHE
TaKHUX MPUCTIOCOOTEHHIA?

Omnpexnenute MpuUCIocoOJICHNsT K pa3HbIM CpeJjaM OOWTaHHs Y OpTaHU3-
MOB, TTOKa3aHHBIX Ha PUCYHKE. BBIICHUTE M N3T0KNUTE IPUYHHBIL.

J

....................................................................................45 cesesssesnans

Jlis Toro, 4ToObl MOHATh, KaK MPOUCXOAUT IBOJIOLMOHHBIN Ipolecc B
NPUPOJIE, HY’)KHO ObUIO OMpENeINUTh INIaBHbIC HAIIPABICHUS U MYyTH HUCTOPH-
YECKOTO PA3BHUTHUS KU3HU. YUEHBIC NMPOAETAd ONpEeAeTeHHYI0 paboTy B
stoit obmactu. A. H.Cesepuos u W.U. IlImansrayzeHn onpeneiausiin, 4To 3BO-
JIOLMS IPOTEKAET IO JIByM HAIpaBJIEHUSIM -110 IyTH OHOJIOTMYECKOro Mpo-
rpecca 1 OMOJIOTHYECKOTO P perpecca.




DBOJIIOLIMOHHBIN MPOLECC MOCTOSHHO MPOUCXOAUT MOCPEACTBOM IPHUCIIO-
COOJICHHH KUBBIX OPraHU3MOB K YCIIOBHSIM OKpYysKatoieit cpessl. [Ipu n3mene-
HUU YCIIOBHM Cpeabl MPEKHUE MPUCTIOCOOJICHUS 3aMEeHsI0TCs Ha HoBbIe. [lo
3TOM NMPUYMHE HEKOTOPBIE BUJIBI IPOTPECCUPYIOT, @ HEKOTOPBIE MOJABEPTatOTCS

perpeccy.

BuosornyeckuM mporpeccoM Ha3bIBAalOT Pa3BUTHE BUAOB B Hall-
paBJIeHHMM UX IpoLBETaHHs. B 3To BpeMs yBeIMUMBAETCS KOJIMUYECTBO
oco0ell B MOMYJALMAX, PACHIUpAETCA apeanl OOUTaHUs, POXKIAEMOCTb
IPEBBIIAET CMEPTHOCTh. Paciupenne apeaia BO MHOTHX CIydasx Mpu-
BOJUT K MOSBICHUIO HOBBIX MOMyJsIMA. B Hacrosiee BpeMsi HEKOTO-
pbIe BHJIBI HAXOAATCS B COCTOSIHUM OMosIorudeckoro nporpecca. Hanpu-
Mep, MHOTHE€ HaCEKOMBbIE, KPYTJIbIe YEPBHU, 3al1Ibl, MBIIIN, KPBICHI U JIP.

Buosoruyeckuii perpecc — 3T0 MpoOIECC, MPOTUBOIOIOKHBIN OU-
oylorudeckomy mporpeccy. [Ipu 3ToM cMEPTHOCTH B MOMYJALUAX TIpe-
BBIIIAET POKIAEMOCTh, YMEHBIIIAETCS] KOIMIECTBO 0COO0EH BU/IA, YMEHb-
mraeTcs apean ooutanus. HekoTopblie BUIbI B pe3yJsibTaTe perpecca ucde-
3al0T. B HacTosiee BpeMsi YMCICHHOCTh MHOTHX KPYITHBIX MJICKOIIUTA-
IOIIMX (CIIOHBI, HOCOPOTH, OM30HBI M Jp.) coBceM Heboumbmas. Cpenn
pacTeHuil MIayHbl HAXOAATCS Ha TPaHU HcUYe3HOBeHMs. B mponecce uc-
TOPHUYCCKOI'0 pPasBUTUA KU3HU MHOI'MC BH/bI paCTeHI/Iﬁ 1 KUBOTHBIX
MICUE3JIH MOJTHOCTHIO.

Vuensie A.H.Ceseprios u M.M.IlIManberay3es yCTaHOBUIM TPHU IIyTH 3BO-
mouuu: apomopdo3, uauoaganTamnus, oOuas JereHeparms.

Apomop(o3. DTo KpyIHBIE SBOJTIOLNNOHHBIE U3MEHEHUS, KOTOPbIE MPUBO-
J9T K o0lIeMy HOJbeMy OpraHHM3alliH, MOBBILICHHUIO >KU3HEIEATeNbHOCTH. C
MOBBIIIEHHEM YPOBHSI OpPTraHH3allMyd OPTaHU3MBI MPHOOPETAIOT BO3MOKHOCTH
CYIIIECTBOBATh B HOBBIX YCJIOBHSX cpelibl oOuTanus. Takue opranu3Mbl mpuoo-
peTaloT 3HAYUTENBHOE MPEUMYIIECTBO B OOpHOE 32 CyIIECTBOBAHHE U BBIXOJSAT
u3 Hee MoOeINTENsIMH.

Haubonee BaxxHbie apoMOp(o3bl — MOsABIEHUE (POTOCUHTE3a, MHOTOKJIETOY-
HOCTH, TIPOIIECC MTOJIOBOTO PAa3MHOKEHHS, IPOU30ILIN B APXEHCKYIO 3py U IpU
nepexoje B [Iporepo3oiickyto 3py. Brixos )KMBOTHBIX Ha CyILy CBSI3aH C PSAOM
apomMop(}0o30B — BHyTpEeHHEE OIJIOJJOTBOPEHHE, MOSBICHUE JIETKUX, KOHEYHOC-
Tel, popMHupoOBaHHE KPHUIHEB.

[Mpumepamu apomMopdo30B y pacTeHH SBISIOTCS: 00pa3oBaHHE TKaHEH,
OpraHoB, pa3MHOKEHHE CIIOpaMH, CEMEHAMH, TBOMHOE OTUIO0TBOPEHUE.

@) - Kaxue apoMop(o3bl NPOU3OLIH Y MIECKONUTAIOMIMX U IITHL?

* BcrmomuuTe 1 3anummTe apoMopdo3b! y IBETKOBBIX PACTCHUH.

* Onpenenute apoMopdo3bl y TO3BOHOYHBIX JKMBOTHBIX B KPOBEHOCHOM
cucTeme.

W3noxuTe noaydeHHbIE pe3yIbTaThl.
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3CMHO-  ppecMBIKa- NOTULBI  MJIEKOIU-
BOJHBIC foLHecs TaIoIIUe

KPOGEHOCHL!}Z cucmema nO360HOYHbIX

B pesynbrare apomop}o30B poKaaeMoCTh B IOIMYJIALUSAX IPEBHIMIACT
CMEPTHOCTb. DTO MPUBOJUT K YBEJIMYCHHIO KosndecTBa ocobeit. C yBennueHu-
€M 4ucia ocobeil apean pacuIupsieTcs, a 3TO CTAHOBHUTCS MPUYHUHON Ui BO3-
HUKHOBEHHsI HOBBIX momyssinuid. CremoBaTenbHO, apoMop(o3bl NPUBOIAT K
Ouosnoruueckomy mporpeccy. B pesynabrare apoMop(o30B MOSBISIOTCS TaKHE

KPYITHBIC TAKCOHOMUYCCKUEC I'PYIIIIbI, KaK TUIIbI, OTACIIbI, KJIACCBhI.

Hanoanantanuu. B sToM nporiecce opraHn3Mbl IPHOOPETAIOT MIPUCTIOCOO-
JIeHUsS K cpelie OOUTaHus. DTH NPUCTIOCOOICHHS SBIISTIOTCSI MEJIKUMH JBOJTFOLIHU-
OHHBIMH U3MEHEHHsAMU. [IpuMepbl nanoaaanTanuii:

PHIObI IBETKH
© ©

®
Vnnowenue ghopmor mena, Hexmapnuxu, s¢huphvie macna, sprue
cmpoeHtue NiasHUKoS. Jenecmku u op.
IIYCTBIHHBIC PACTCHUS J10oAbI 1 CEMEHa
© ® O
“:Yi_."
ﬂl\ _j
|.II
O O O { @
IIpespawserue ucmoes 6 KONOUK, Obpaszosanie KonoueK, KpIouKos,

ltemyﬁku, 0ﬂuHHble KOpHU, CO4YHble Cme6./lu KpblIIbIULEK, ﬂemyqe}(*_
u mucmos, 3anacarowue 60()_)/.

* Jlemyuku obecneuusarom pacnpocmpaneHe nio008 u CeMsH HeKOMOpPbIX pACMeHul




[Tpumepamu nmoaganTalyy SBISIFOTCS: PEIOCTEPEraroNias OKpacka y sKu-
BOTHBIX, 3all[UTHAS] OKpacka, MUMHKpHSI, MACKUpOBKa. B pe3ynbrare uauoanar-
Taryu 00Pa3yrOTCS MEJIKHE TAKCOHOMUYECKUE TPYTIBI — BUIIBI, POJIbI, CEMEHCT-
Ba. Mnmoananraiys NpUBOAWT K YBEIWYEHUIO YHMCIA BHUJIOB, PACIIUPEHHIO
apeaia, yCKOpEHHIO BHI000pa30BaHMs, TO €CTh K OMOJIOTHUECKOMY IIPOrpeccy.

Oo0mas nerenepanus. B 3ToM npoiiecce NpoucXoauT yIPOIIEHUE CTPO-
€HUsl OPTaHU3MOB, BO MHOTHX CJIy4dasX HEKOTOPBIE OpraHbl MCUE3AI0T WIH
COXpaHSIOTCS B BUJE OCTATKOB. JlereHepaius 4acto BCTpedaeTcs y opra-
HU3MOB, BEAYIINX CUASUMN WIN MapasuTHUeCKuil obpa3 ku3Hu. B cBs3u ¢
Mapa3uTU3MOM y YEepBEil HEKOTOPbIE OPTaHbl MCUE3aI0T WM YIPOILAIOTCS.
Hanpumep, y ObIdbero 1enHs OTCyTCTBYIOT OpraHbl MUIICBAPUTEIBHON CUC-
TEMBbI, OpraHbl JIBHXKCHHUSI, YIIPOIlIEHa HepBHAsI cucTtema. HecMoTpst Ha Takoe
YIPOIIEHNE B CTPOCHUU MEPEUUCICHHBIX OPTaHOB, OPTaHbl PA3MHOXKECHHS Y
yepBeH-NIapa3suTOB OUYEHb XOPOILIO PA3BUTHI.

B cBsi3u ¢ mapazutuyeckuM o0pa3oM KU3HU y PACTEHHs MOBUJIIMKA HET
3eJICHON OKPacKH, IUCTHEB U KOpHEH. ITO pacTeHHE UMEeeT MPUCOCKH, oOec-
neynBaromue nuranue. [loBuinka HMHTEHCUBHO pa3MHOKaETCs. 3HAYUT, 00-
11ast IereHeparys Toxe MOKeT IPUBOIUTH K OMOJIOTMYECKOMY TTPOrpeccy.

B Hacrosiiee Bpemsi 1€ATE€IbHOCTh YEIOBEKAa MOMKET MPHUBOJUTH KAK K
OHMOJIOTHUECKOMY MPOTrpeccy, TaKk M perpeccy MHOrux BumaoB. OCHOBHOU
MIPUYMHON TAKOTO BIUSHUS SBJISICTCS HAPYLICHUE B3aUMOCBSI3EH MEXKITY KHU-
BOW MPUPOAON U OKPYXkaIIEH cpenoi. BcnomMHuTe MOsBIEHUE YCTOMYH-
BBIX (DOpPM B pe3yJIbTaTe MCIIOIH30BAHMS YEITOBEKOM XMMHUYCECKUX BEIIECTB
MIPOTUB HACEKOMBIX — BpeIUTENIEH, aHTUOMOTHKOB MPOTUB OAaKTEPHil, aKTHUB-
HOE pa3BUTHE CUHE-3€JIEHBIX BOJAOPOCIIEN B pE3yJIbTaTE CIIMBA CTOYHBIX BOJ.

e a

!

HMIMOA AN TalHs

\

W)
Jerenepanus Ly

N )
Cxema cooTHomeHnus nyreii 3posonun no A.H.CesepuoBy

Kasxplii KpyITHBIA TaKCOH TOSIBIIIETCS B pe3ysibrate apomopdosa. Tloc-
JIe 3TOT0 MPOUCXOAMUT OOJIBIIOE KOIMYECTBO uAnoadantauui. /lerenepamnus
B IIPOLIECCE 3BOJIIOLMH POUCXOTUT 3HAYUTEIBHO PEXKE.



@ 1. Crpynnupyiite BOZOpOCIM Ha PUCYHKE, HCCIEAyHUTe M TPE/ICTaBbTe
TIPU3HAKY TIPUCIIOCOOICHNSI, OOYCIIOBIIEHHOTO X OOMTaHHEM B TIIYOOKHX

CIIOSIX BOJIBL.

.i

T

2. CocTaBbTE CIMCOK MCYE3HYBIIMX B IIPOLECCE DBOJIIOLMN PACTEHUN U
JKUBOTHBIX U BBISICHUTE IIPUYMHBI UX UCUE3HOBEHMS.

3. Onpenenure NpU3HAKU UAMOAJANTALMY U JETEHEPALMK y apa3uTHyec-
KUX YepBei, 3aroaHuTe Tabauily (IpocTaBbTe + U —) U MPEJICTaBbTE €e.

Breramit
ICIICHb

DXHUHOKOKK

YemoBeueckas
acKapua

TleueHOUHBIIA
COCANBIIHK

CBUHOK
ICIICHb




Hcropuueckoe pa3BuTHe KU3HU HA 3emJie

Kak npoucxoanno uCTopuueckoe pa3BUTHE )KUBBIX OPraHU3MOB?
. Kak chopmupoBanuce COBpeMEHHbIE OpPTaHU3MBbI?

B pesynbrare uccieoBaHUi yueHbIE MPHUILUTA K BBIBOAY, YTO COBPEMEH-
HBbIE OPTaHU3MbI COPMHUPOBAIHMCH B TIPOIIECCE JTUTEITBHOTO UCTOPHUYECKOTO
Pa3BUTHSI HAYHMHAS C TIOSBJICHUS TICPBBIX KUBBIX CYIIIECTB.

) Vkaxure XapakTepHbIE OCOOEHHOCTH OPraHM3MOB, N300PaKEHHBIX HA PHU-
cyHke. [Ipu3Haku KakuX *KUBOTHBIX OHM MMEIOT, COXPAHWIUCH JIM OHU JIO
HaIIUX JHEH?

( N

af 2

s u3ydeHus BOSHUKHOBEHMsI M Pa3BUTHS KU3HU YYEHBIE PA3ACIINIIN
UCTOPUIO 3eMJIM Ha JJIUTENIbHbIE MPOMEXYTKH BpeMeHHU. M3 Hux cambie
JUIMHHBIE — DOHBI.

90H f opa h’ nepuon f TI)ICSI‘-IGJICTI/Ier CTOJICTUEC h

Bo3HUKHOBEHME KM3HU MPOM30IILIO0, BO3MOXKHO, 3,5—4 MIIpA JeT Ha3al.
[lepBbie %MBbIE OPraHU3MBbI OSABUINCH B BOJIE, 103K MPOU3O0ILEI BBIXOJ] HA
cyury. OTHUMH U3 TIEPBBIX PACTEHUH CYIIN OBUIN TCUIO(PUTEI.

BOJIOPOCITH E

eecccccccescccsccccccscccssccssccscccscccscccs s of BN

MOX000pa3HbIe

NCUIO(HUTHI >

TTOKPBITO-

TOJIOCECMCHHBIC
CCMCHHBIC



[TepBbIMU KUBOTHBIMH, BBIIISAIINMH Ha CYyITy, ObLIH YJICHUCTOHOTHE U
MoJuTiocku. [TaykooOpa3Hble CUMTAIOTCS IEPBBIMU KUBOTHBIMH CYIIIH.

Cpenu MMO3BOHOYHBIX TMEPBBIMH HA CYIIy BBIIUIA KHCTETIEPHIE PBIOBI.
VY ApeBHHX KHCTENEphIX PhIO, B OTIIMYKE OT COBPEMEHHOTO BHA - JIATHME-
pun, HapATy ¢ kadpamMu ObLTU U JIETKHUE.

3€MHOBOIHBIC

KHCTETIephIe PHIOBI i){ creromegalsl i

MIICKOITUTAKOIINEC

TTHULIBI

MPECMBIKAIOIIHUCCA

@ 1. I/ICHOJIL?)YSI TCOXPOHOJIOTHYCCKYHO Ta6J'II/II_Iy, YCTAaHOBUTEC COOTBCTCTBUC!

Apxeit h * 3aMKHYTasi KPOBEHOCHAsI CUCTEMa;

* XOpaa;
* MHOT'OKJIETOYHOCTE;

[Tporeposoi h * NIepBbIE MO3BOHOYHBIE CYIIIH;

* 3YKapHOTHI;

= . * poTOCHHTE3;
AICO030H h * IIOCJICHUH TUII LIAPCTBA KUBOTHBIX.

2. BeiOepure T0, YTO MOSBUIIOCH B MAJIEOTEHE:
BTOpasi CUTHAJIbHAS CUCTEMA, JIEMYPBI, YEJIOBEK, MApAIUTEK, NCKYCCTBEHHBIIH
0TOOp, OIOMAIIIHUBAHKE KMBOTHBIX, IPHOIUTEKH, KOI'TH, ITIOCKUE HOT'TH.

3. HaiiguTe npaBuiibHbBIN BBIXO/

“Gurepmn |,
ey

JIBOMHOE s
OIUIOJIOTBOPEHUE| X\

IIPOCTOC ACIICHUC

reTepoTpoHOE MUTAHUE
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orocunres | {
v

Xopaa |
e
XEMOCHHTE3




‘urHoLoRd
XI9HHOgX X199doll OMHOLEKO] |
xigHERdgoOMHHLIOdOIRI LogIToRd

*40LMQOIHdL HLOOHHOI'OMh OMHOMIIHON, "OITNONOJRH
QUIIOIRLAI o199doll U MMARI KOLOIKIIGKO] |
‘gooumorexianoadu sraadon ¥oroikdundop

SL-S9
‘UI9HIIOT
-KAOHHOWEY]

"XIIHHOIWOOOLIO1
-g00A¢ yurennHododulr Luroxonod]] ‘gorngorudL . 0LS o€ ~
edorrd kereloq ‘40091 ¢S ‘mmnromdor
ounedumiag ‘aodoms x1904£0dog€ OMHOEGOHNUHEOH OHXOWEOE KBOHOE0dLR] |
XI9HIIr0IAOHHOWEY OMHIEOHEIRI]]
‘9ruroxody
-goxuH1I0dOLIRI ‘
KoLoiBIrasol eroudon onHON g "019d XI191OUL00M | G¢ ‘HI9gooend],
XITHHOWQ) ouHedUWIag .
XHUIMEOLOBH ‘XUITIOIBLULIONOLIN X198do11 OMHALEKO] |
*QI9HhOHOEEOL
*QIIHHOWQD 0101 M IMHIOdOIIRI . €91~
QUINIOIBLALr BOLOIKIEKO] | "KoxumoieNanoadu | g6 ‘umiody 0€C
19HoHed100dnoRd OxodHU]T] KEXOHOLOEIIN
0410101190 | “eoxudolnooxde ouHIIGEO] |
"UIQLULIGLIO u®v
*9QI9HHOWQY 011901 . =
-QIINOMAOBH KOLOIBIEKO] | "XUIMIOIBLULIONOLIN | (), ‘UOLOLIIA
BoroisHed1o0dIoed M BOLOIKIEEO] | - o
XUIIEOLOBH U MULI XUIMEOLOeH ouHedodundod M
w
*gOMOOIIIION XUIOHOE0I0T 191IAdT o
“gd1O9INIQO0D AIIHILALHLORd OUIOHIW 101BEORI]] "doMoLuliedell ‘dOLKIOIOY | 7f ‘HOIOdIe | =
Q19HHOWAd=00 BOLoIAdundod ‘godAmorr :gorenndil X191L00aX OHHOIEKO] |
oHoIouodiHe ¢ “edrHAL U - 19~
goyorunoredroge u goxoLunondr I L9
BJIHeL EOLOIKIIAKOLl BHOIOOH G‘€T ‘HOIJOOH KeNOUOEOHURY]
- QMHOIAKO] | "XUIIOIBLUIIOMAITN U TIHLII O9LOOIID0_| - -~
omHON g "duw uiaHIroIMLIoRd
manHONodg00 KoroAdundogp | MHMIQO HIIHHOWAdEO00 1oeLodgondu dHW HIgHIIDLAL 81
-oed U YI9HLIOEM) "BMOdOLoh ouLudsed U QUHOLEKO[] | ‘HoIOULOdIHY
. 191 “HI'I 9 9LI0H
~gogudi o IOIHIN o Limerrorodin
4 ILIOHIIAL -
u uudardeg ‘unHaLded adun XIHLOgK ddun g 19copdonode u BHHIHIWEY 4 1edeog 19HOC

4 19c0pdonode 1 BHHOHINWEY

-mxrrovodu xu
u 19roudafy

M QUHBAER]

1ade

BIINIQR ],

uHEMY BULUudgced o10M9nudorou snnaxedro — vIIMIrQBL E&EQQFEHOEQ—.—QQNQQH




"XBWQOY0d € €109MMI9d XMMOOhHHEIdO OMHAILIONEH W

OI(TIT ‘OHXOWEOY "LOH MHEMX €0TOI) "SOHBIMNO oMHeg0osedQ() "IreeeH Lol IdIW 4 01r0MO 006£-009+ noxdere)] =

yoroemdoges NIrWag exdodurdegwog BeHLUAOILI[A “BHAT -EINOE I9NOLOMD duHegodHWdOd mn

"BOLORIMRHIREA — ¢ © ‘BOLOBMIHINA Q) sumedinonHoN ododoonie g ‘wodon XI9HROTEI0
yuHedocedgo oreney] ‘(Mudoregoneun ‘uudoryeg o19HAAIdAL U Q19HIIIE) BEQLHUOOLO( 00S€-006€ 0001

M BEQLHUOOWIX QUHOEOMMHMHEOY “Xidoohuroudexodin — xoroiy xiagdon suneaodundodp ‘OHMXOWEOY ~ gexouaxdy =

‘19dAINAdLO 919HROLAIN 9199doll KOLOIKIGKO] | 'IIHIIOLUKEHEOH HHEK 191OL)) m

=

"AmAod eH yudoneg wdog “XI9HIOAORY9Q MHLITON — oMgordox aradon 000 ~ o

XUIOHW [OX198 KoLoeIeronrad]| KOLOIKI'EKO] | "XITHhOHOFEOIIDAQ 19IIUL JITHEOHIO (HEMY %

‘19ouda oumuoroodu srgadon u 904 KOLOIKIKO] | ‘IINEMHBIO QI9HROLIINOIOHIN 00LZ noHHed ede) =
UIrdo0dorod QI9HROLIINOHIO — UMLAIN yoroiAdundog *dum UI9HIOgMN U UI9HAIRIULORd EBIONOS

S19HaIro1uLoed 919adoll KOLOIKIrGKO] | BH KoLoiKIdreedron IIwenHe1dO Q198K -odorod]]

‘yaroodoroa
x19dAQ 1 x19HoRdN XI9HOIrOE
oneedgootonn u aningeed soHdAq

-go(hud x1gouriredod OMHOIEKO] | G0N0 XITH¥AdeH
XITEOHULUX — OXKEOII € ‘(19HHg0Ned) 80110
x19HxAdeH xi9HHRgOcnIrRdoOHMIN orHRgOdUNdOD
-goungorudr onnoHedrooduoed soxoduyyy
“XITHROHOE€011099 Xmodow oninaeed oondAq

0L ‘umionndonoy]

Ak

©H 00QUd.I TOXI98 KOLIRIRIOITd |
*(LoMIr ‘91r90a10) doHelIdo U
(yomErogodiI ‘UONOORHHEXOW
‘pondodxo11) yoHerL ouHedodundop
"AMAS eH uuHALoRd rox1ag

"MHEBM.L HOHLOOY OUHOIEKO] |
"BMHUHROHOg£01 duHea0dMNdO X190 LU
— XITHROHOFEOII XITHIOOIIIOROdQ OMHOIEKO] |

09 ‘umiougordo

"XI9HI'UEOHARIIT

wdo¢ xmaurugogadr n xLonHEgRdL
QuHOIgKO] | ‘uordodorog
sunoHedroodoed soxoduyyy

"XIIHLOEIX XI9LOdOHLOOIIOR

x199doll QUHOIAKO] | "KUHEXIIY OIOHMAre0d gd0HRIdO
xuH K ouHedodunwdod u AmAd eH XUIOHOLOUHIIR

1 9OMOOIIIION — XITHLOEIK X19adon roxiag

0€ ‘mmronndAru)

"XITHHOWIOOIf0.I
‘POIMOgX ‘dONHUHIOJOIIRII OUHALEKO] |
‘uuHoLORd X19g0doLo XUmoMg

omAd eH ouHoHed100dIOR]

*g01re(POTI0IOLO — XIFHROHOHEOL XITHWAERH X198dom
ouHAIdBO] | "019d x19donoLoUM QUHOLEKO] | “(MLOON
urrown miradn xu) giad x19gomEdxX OMHIIEKO |
"XI990MLUII LOEIIORJ “MOKOHOIOHIW QUHOLEKO] |

09 ‘UUMOHOEDY]




IBOJTIOLMA Y€JI0BEKA

@  CymecTByioT NPOTHBOPEYHMBBIC CYHKICHHMS O MPOMCXOXKICHHH HETOBEKA.
[TomoOHBIE 0OBSICHEHHSI MO)KHO BCTPETUTH B (OIBKIOPE M OOBIYAsIX Pa3HBIX
HaponoB. ECTb MHOXXECTBO (paKTOB, MOATBEPIKIAIOLIUX, YTO UEIIOBEK MMEET
KHMBOTHOE INporcxoxaeHue. I1o onHUM mpencTaBieHusM, 4eJI0BEK — Pe3yib-
TaT 00)KECTBEHHOI'O aKTa, 110 APYI'MM — YEJIOBEK BBILIEN U3 MHUPA KUBOTHBIX
(>kuBOTHOTO IpoUCXOXKIeHUs). Kaxknas n3 CTOpoH cTapaercs J0Ka3aTb CBOIO
TOYKY 3peHus. Kak Bbl Jfymaere, 4To BEpHO?

Paccmotpute pucyHku. CpaBHHUTE CKEJIEThl 4Y€IOBEKa M JKUBOTHOTO M
HalauTe cXoxue ocooeHHoCTH. OOOCHYITE CBOE MHEHHE.

[lepBbie mpenoNOKEeHUsI O KUBOTHOM IIPOUC-
XOKIeHUU 4YelioBeka nosasuwianchk B XVII Beke.
Bnepseie K.JInHHEN nomecTun 4eiaoBeka B OT-
psaa npumatos. JK.b.Jlamapk BeICKa3an npeamno-
JIO)KEHUE O TOM, YTO YEJIOBEK INPOU30LIEN OT
00€3bsTHOTIOTOOHBIX TPEIKOB, TEPEHISIIINX OT
Ja3aHbs 10 JIEPEBBAM K XOKICHHUIO Ha 3eMIIe U
BEIYIUX CTATHBIA 00pa3 )Ku3HHU. B cBOEM Tpy-
ne «IIporucxoxaeHre 4eroBeka U MOJIOBOM OT-
o6op» (1871 r.) YU./lapBuH OTMETWII, YTO YeJIO-
BEK SIBJISIETCS IOCJIEJHUM 3BEHOM IIETIOYKH
ABOJIIOIMU U HA Pa3HBIX (paKTax MOIBITAICS 3TO J0Ka3aTh. O.DHrenbe B cBOEM
Tpyae «Ponb Tpyaa B mporecce mpeBpaiieHus 00e3bsHbl B yenoBeka» (1896 r.)
MOJATBEpAW ero cyxaenus. [lozaqHee ObLIO 10KAa3aHO, YTO PEIIAOIIYIO POJIb B
HBOJIIOLIMY YEJIOBEKA CHITPANIA COLMATIbHBIE (PaKTOPHI.

() Kax BbI cunTaere, Ha KAKOM OCHOBAHHH yYECHbIC HOATBEPXKNAIOT BAXKHYIO
poib Tpysaa B popmupoBaHun yenoBeka? OO0OCHyHTE CBOM MPEAOI0KEHHUS.

.........................................................................15 AR 600000
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YenoBek, Kak U BCe MJICKOIUTAIOIIHE, IMEET MBILICYHYIO Tuadparmy, Mied-
HbIE JKEeJIE3bl, YIIHBIC PAKOBUHBI, CIICIINAIM3UPOBAaHHBIE 3yOBl, IUIAIEHTY, TPH Ia-
pbI CIyXOBBIX KOCTOYEK, 7 IIEHHBIX MO3BOHKOB. BrIpaxaromye 4yBcTBa MUMHU-
YECKUE MBIl XapaKTepHbI JUIs 4eJI0OBEKOOOPA3HBIX 00€3bsIH U YEI0BEKa.

* BcnomHuTe Kakue sMoiuy ObIBAIOT y YeJIOBEKA U KaK OHU TPYIIHPYIOTCS.

ITo Mop¢omornuecKuM 1 aHAaTOMUYECKUM MPU3HAKAM CaMbIMH OJM3KHUMHU K
YEJIOBEKY JKUBOTHBIMH CYHMTAIOTCS YeIOBEKOOOpasHbie 00e3bsHbl. OO 3TOM
CBUJIETENILCTBYET CXOJCTBO TEJIOCIOXKEHUS, PEyLIMPOBAHHBINA XBOCT, IJIOCKHE
HOT'TH Ha TajbliaX, KOJINYECTBO PE3L0B, KIBIKOB U KOPEHHBIX 3y00B, IPOTHBO-
MTOCTaBJICHHBIA APYTUM TajbliaM OonbInol manen pyku, 12—13 map pedep, 56
KOIUUKOBBIX [TO3BOHKOB U JAPYTHe MPU3HAKH.

OO0e3bsiHaM TaKkKe CBOMCTBEHHBI 4 TPYIIBI KPOBH, @ TAaKXKE UyBCTBUTEIIb-
HOCTh K BO30OYJIUTESIM TaKuX 3a00ieBaHuil Kak, TyOepkynes, T, audrepus,
ocra, Tpul H T.A. bosboe cXoAcTBO UMEETCsI TaKKe M B XPOMOCOMHOM aIma-
pare. Hampumep, nociaenoBaTeNbHOCTH HYKJICOTUIOB B XPOMOCOMHOM
annapare IIUMIaH3e O0osee CXOIHBI ¢ yenoBeueckuMU. OJIHaKO He y BCex ue-
JIOBEKOOOPA3HBIX 00€3bsIH IPU3HAKU CXOJICTBA C UEJIOBEKOM OJJMHAKOBBIE.

'm600H — mIoCcKast TpyaHast KIIET-
Ka, CrIaXKeHHas opMa deperna

T 11 TUMIIaH3e — crpoenne uepera n
pasmep KoneuHocTe!




* Kakas u3 3Tux 00e3bsH Hanbosiee OJU3Ka K 4eIoBeKy?

Kakas u3 00e3bsiH OIKEe K YeJIOBEKY — OTHOCUTENIFHO TPYAHO CKa3aTh. Ho
ydYeHbIC MPENNoNaraT, 4YTO HIMMIIaH3e — HauOolee OJM3Kas K YEIOBEKY
o0e3bsiHa. OJJHAKO HU OJTHA M3 3TUX 00E3bsSIH HE CUUTACTCS HETOCPEIACTBEHHBIM
MIPEIKOM YETIOBEKa.

Mesx/1y 4enoBeKOM H YeTI0BEKOOOPA3HBIMU 00€3bsIHAMH CYIIIECTBYIOT KOPEHHBIE
ornuns. YenoBek, B OTIM4Ine OT 00€3bsIH, 00/1a/1a€T CIIOCOOHOCTRIO K KOJUIEKTHB-
HOI TpyaoBoi AestenbHocTH. O0nanast abCTPaKTHBIM MBIIUICHHEM, OH CO3JaeT U
UCIIOJIB3YET HOBBIE OPYIMS TPYIa. JBOJIOLHS YelIOBeKa OTpayKeHa U B CHCTEMATHKE.

Mecto COBPEMECHHOI'O YCJIOBECKA B CUCTEMATUKE

IapcTBo JKuBOTHEIE
Tun XopIoBbIe
Kuace MinekonuTaroume
OTpsin ITpumatsr
CeMelcTBO JIromn
Pon Yenosek
Bun UYenoBek pa3yMHBbII

1. JlonionHUTE NpEI0KEHUS:
1. K.JIunneit momecturn ...
2. K.b.Jlamapk BbICKa3aj NPEANOIO0KEHHUE ...
3. Y./lapBuH cyuTai...
4. ®@.DHrenspe qoKas3ail...

2. OnpenienuTe COOTBETCTBHUE:!

opaHryTan a) 12 map pebep
—_— b) pazmep 3amacThs
rub0oH ] C) CTpOEeHHE Ta3a
d) crnaxxennas ¢opma uepena
% €) TUIOCKasi TPyTHAsI KIeTKa

3. PaccmoTpuTe pa3zMephbl BEpXHUX KOHEYHOCTEH Ha PUCYHKE, U pacIipeie-
JIUTE KapTUHKU B MPaBWILHOM Topsizike. OxapakTepusyiTe ux mo Mop-
(hoJTOTHYECKUM OCOOSHHOCTSIM U ITOAITOTOBBTE MPE3ESHTAIIHUIO.




JBOJTIOLHUA YeJ0BEeKA. IMOPHOJIOTHYECKHUE
U CPABHUTEJIbHO-AHATOMUYECKHE
JA0Ka3aTeJIbCTBA

@ Cywectsytor pasanusble MOpoNOrHuecKue, (GU3NONOrHIecKue, 3MOpH-
OJIOTUYECKHE JO0KA3aTeIbCTBA, IEMOHCTPHUPYIOININE CXOICTBO YEIIOBEKA H HKHU-
BOTHBIX. Kakylo ke poib UrparoT 3MOpPUOJIOTHYECKHE U MOP(OIOTHYECKHE
JI0Ka3aTeNIbCTBA B U3YYEHUH UCTOPUYECKOTO Pa3BUTHsI YeloBeka?

¢y 1. Paccmorpute pucynku. Kakoit n3 sMOPHOHOB IIPHHATICHKUT YETOBEKY?
h

: C xakuMm >MOpHOHOM OH MMeeT Oousblie cxoiacTBa? B yeM mpuymHa 3TOTO
SIBJICHUS?

< e ®
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2. Crpynmupyiite pucynku. O60CHyiHTE CBOe MHEHHE.

OMOpHoIOrnIecKne CpaBHUTEIHHO-aHATOMUYECKIE




-
UYenoBek M MIJIEKOMUTAIONINE KUBOTHBIE UMEIOT CXOXHE Mopdosiornyec-
KHe, aHaTOMHYEeCKUe, PU3NOIOrHIecKre U SIMOPHUOIOTHIECKHUE OCOOCHHOCTH.
Co MHOTHIMH U3 HUX BBI YK€ 3HAKOMBI.
* BcriomuuTe, Kakue o01ie NpU3HaKky CYIIECTBYIOT MEX/Y YeJIOBEKOM U
MJIEKOTIUTAIOIIIUMH, B 0COOEHHOCTH, YEJIOBEKOOOPa3HBIMU 00e3bsHAMMU?
Amasuszmbl. ATaBU3MBI CBHUJICTEIBCTBYIOT O IPOHMCXOKICHUU YEJIOBEKa
OT KMBOTHBIX. MHOT/Ia POXKIAIOTCS JIIOJU, UMEIOIIME XBOCT, MHOTOCOCKO-
BOCTb, I'yCTOM BOJIOCSIHOM ITOKPOB Ha TEJ€, NOJBUKHBIEC YIIHbIE PAKOBUHBI U
T.1. OTO IPU3HAKU OTJAJICHHBIX NIPEIKOB.

® ®
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Pyoumenmsi. B npouiecce 3BOIIOLNMN YEIOBEKA HEKOTOPHIE OpraHbl MO-
TEpsUIM CBOE INEPBOHAYAIBHOE 3HAYEHUE M COXPAHWIUCh B HEAOPA3BUTOM
COCTOSIHMU. BBIIO BBISBIECHO, YTO Y YeJIOBEKAa UMEETCsl OOJIBIIIOE KOTUIECT-
BO PYJIUMEHTOB.




CpaBHeHHE YeJIOBEKa C MO3BOHOYHBIMU KMBOTHBIMH TOKA3bIBAET, YTO OH
chOpMUPOBAJICSI, TPOM/IS TUTEIBHBIN MyTh UCTOPUYECKOTO pa3BUTHsL. Bbl 3Ha-
eTe, 4TO YEJIOBEK MMeeT OOJIbIIIe CXOCTBA C MIICKOMHUTAIOIIMMU KUBOTHBIMU.

@ HOCMOTpI/ITC Ha KapTUHKY, CPABHUTC 3M6pI/IOHBI YCJIOBCKAa N ) XNUBOTHBIX

. M HAllIUTE CXOJCTBO.
: p — .
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[Ipu paccMoTpeHnN pa3BUTHUS 3aPOJIBIIICH YeTOBEKA U )KUBOTHBIX, OBLIO
OoOHapy)KEHO HaJMYhe CXOXKHX O0COOeHHOCTeH. UeloBeK Takke HaunHAeT
CBO€ pPa3BUTHE C OIUIOAOTBOPEHHOM SIMILIEKJIETKH — 3UTOThl. B pesynbrare
JpoOeHust 3UroThl 00pasyroTcs OnacTomMepsl, HOPMUPYETCS MHOTOKJIETOY-
HBII 3apozbii. Bo BpeMs pa3BUTHA 3apojblilia B IEPBBIA MecsI o0pazyercs
JIBYXKaMepHoe cepaue u 3 mapsl xkalbepHbIx mierneit. Kak y pbiO, pa3BuBaercs
ITy3bIPEBU/IHBIN TOJIOBHOM MO3I, a MO3KE — NEPENOHKU MEXy NaJIbLAMH, KIIO-
axa. [To Mepe pa3BUTHsI 3apOJIBIIIIA, Y HEr0 (OPMUPYETCSI OMYIIAPHS TOIIOBHOTO
MO3r'a, KOTOpbIE MOKPHIBAIOTCSI U3BWJIMUCTOM KOpoidl. Bo Bpemsi pa3BUTHSI Takxke
(dbopMupyercsi XBOCTOBOM OT/EN [M03BOHOYHMKA. YacTh €ro MO3BOHKOB PeAyIH-
pyercs, a Apyras 4acTb, COEIH-
HSSICh, 00pa3yeT KOIMYMKOBYIO
KoCcTb. Y 3—4 MecsuHOro mioaa
MMEETCSl BOJIOCSHOW MOoKpoB. Ho
[0 Mepe pa3BUTHS BOJIOCHI BbIIa-
JTAIOT U OCTAIOTCS IJIMHHBIE BOJIO-
Chl TOJBKO Ha rosoBe. Jlaxe y
LIECTUHEEIILHOTO 3apojblIna
MO>KHO OOHApYXHTh MHOTO MJIEU-
HbIX kene3. Ero cepaue umeer
BU TpYyOKH, KOTOpas COKparia-
ercs. [lo mepe pa3BuTust sMOpu-
OoHa (HOPMHPYIOTCS OCOOCHHOC-
TH, CBOWCTBEHHBIE YEIIOBEKY.

&




1. Beisicuure MNPUYHUHBI ITOABJIICHHUA ATaBU3MOB U PYJAUMCHTOB Yy YCJIOBC-
Ka U IOATOTOBBLTC MPE3CHTAIHIO.

2. BeiOepure pyauMeHTapHble IPU3HAKU YETIOBEKA:
3-e BEKO, MBIIIIIBI YIIIHOW PAaKOBUHBI, MIIEUHBIE JKeJI€3bl, KOIUHUK, 3yObl
MYJIPOCTH, POXKJEHHE OJU3HEIOB, KOCTH IUICYEBOrO IO0siCa, PEeIKUit
BOJIOCSTHOM TIOKPOB, KOCTH I'OJIEHH, KDOBEHOCHBIE COCY/Ib.

3. CpaBuute pucyHku. OmnpenenuTe MPU3HAKK CXOJCTBA U Pa3IUYuUs B
Pa3BUTHH, TIOJTOTOBBTE MTPE3CHTAIIH.

=\ /7

JJAHLCTHHUK YCJIOBCK

4. OnpenenuTe COOTBETCTBHE:

* CWIbHOE Pa3BUTHE MBIIII] YIIHOM paKo-
PYAUMEHT
BHHBI

* I'yCTOH BOJIOCSHOM IIOKPOB
ATABU3M * TPEThE BEKO
* CWJIBHOE Pa3BUTHE KIIBIKOB
* OTPOCTOK CIIETION KHMIIKH (AMIEHIUKC)
* HaJIM4UE XBOCTA

5. [loaroroBeTe pedepar Ha Temy: «Poib mocTukeHUi SMOPUOIOTHH B
M3YYCHUH UCTOPUIECKOTO PA3BUTHS YETIOBEKAY.



IBOJIONMSA YeJI0BEKA.
ITaneoHTOIOrNUECKHE T0KA3ATEJILCTBA

@ Dsomouuio yenoBeka (AHTPONOTeHe3) I0KA3bIBAET psijl pakToB. Paccmor-
pHUTE CXeMY U U3JI0KUTE CBOU CY>KICHUSL.

JpeBHuii mpeaok pasMepom

............I
‘\\\\

HapanuTeKku I
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OpaHTyTaH l JIPAOTIATEKU
/ \

ropujjia l IIUMIIaH3€ ' ABCTPAJIOIIUTCK
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YCJIIOBCK l

(4) Kakue ¢axTbl 10Ka3bIBalOT 3BONIONMIO yenoBeka? Kakas Hayka u3ydaeT
: HCKOIaeMble OCTAaTKH 4enoBexa? Kak Ha OCHOBaHMM OOHAPYKEHHBIX OC-
. TaTKOB JIOKA3bIBAIOT HBOJIFOIMIO YEJIOBEKA?

[Ipennomaraercsi, 9YT0 MPEAKH YEIOBEKA M YEIOBEKOOOPa3HBIX 00€3bsIH
B3JIM CBOE€ HAYaJl0 OT MEJIKUX HAaCEKOMOSIHBIX HMBOTHBIX B ME3030MCKON
spe. Onu ObuM BeesAHbIMU. Ho nx muity, B OCHOBHOM, COCTABIISUIM HACEKO-
mble. [lo31Hee 3TH KHUBOTHBIE Al Hadyalo MHOTMM BeTBsM. OfiHA M3 3THX
BETBEH JaJIa Hayaso MaparuTeKaM.

IMapanutexku. DTy IpeBHUE YETOBEKOOOpPa3-
HbIEe 00€3bsIHBI )KWIIM Ha TeppuTopru AdpHKH,
Azun u EBponbl. Bo Bpems packomok Obuin
HaMJIeHbl OCTATKH, MpHHAIexkaBmme uM. OHU
JIalii Ha4yajio TPEM BETBSIM: OpaHTyTaHaM, THO-
OOHaM M BBIMEPIINM APHOMUTEKAM.




Jpuonurexu. B cBs3U ¢ moxosoaHNuEeM KIIH-
MaTa B MaJICOICHC JICAHUKH, IMPOABUTAIOIIUECCA
Ha IOr, HauaJld YHUYTOXaTb jeca. CMeHa JiecoB
JyraMy 3aCTaBHJIa YEIIOBEKOOOPA3HBIX 00E3bsH
CITyCTUTBCSI C JIEPEBBEB M XOAUTH IO 3eMie. Y
JIPUOIMTEKOB, JKUBYIIUX B HEOTEHE, OpIaHEI
4 CIIyXa M 3peHHs XOpOUIo ObUIM pa3BUTHL. B cBs-
31 ¢ (opMUpOBaHUEM PYK OHU MOTJIH JIydIlIe
yIepKuBaTh B Opocath mpeaMeTsl. [Iponopim
TeJIa W3MEHWJIMCh, 00bEM MO3ra yBEIMYHJICS.
OHHM OTIMYAIUCHh Pa3BUTOM CHOCOOHOCTBIO K
opuentupoBke. lIpenamnonaraercsd, 4yTo ApHOIU-
TEKU JAaJIi HayaJlo TPeM BETBSAM: IIUMIIaH3€, TO-
pHILIE U aBCTPAJIONIUTEKY.

ABcrpajonureku®. OHM XWIM CTaAaMHU Ha
OTKPBITOM MECTHOCTH, ObLIH IUIOTOSAHBIMU. Y
ABCTPAJIONIUTEKOB 3aThUIOYHOE OTBEPCTHUE CIIBU-
HYJIOCh JIO IIEHTpa 4YepernHor KopoOku. O0bem
MO3Tra, TI0 CPABHEHHIO C COBPEMEHHBIMH YeIO0-
BEKOOOpa3HbIMK 00e3bsiHamMu ObLT OoubIe. [lo
HaWJICHHBIM KOCTSIM MOXHO TPEIIOJIOKHUTb,
YTO Y HHUX 3aJIHUC KOHCUHOCTH OBUIA Pa3BHUTHI
JydIIe.

€) VkaxuTe 0COOEHHOCTH, OTIMYAOLINE ABCTPAIOMHUTEKOB OT APYTHX
* 00€e3bsH.

W3 koctei KoHEeYHOCTEH, B OCHOBHOM, Ta30BbIE U OEIpEeHHBIE KOCTU OBbI-
au OoJiblIe MOX0KH Ha YejoBeueckrue Koctu. Hanuume mupokoro tasa Jio-
Ka3bIBaeT, YTO MUMEJIO MECTO NpsAMOXoxacHHe. CTpoeHue MepBoro najibla
BEPXHHUX KOHEYHOCTEH 00ecrednBaio XOPOIIyI0 XBaTaTeNlbHYI0 (YHKIIHUIO,
YTO TO3BOJISUIO UM HCIOJIB30BaTh OpYyAMs Tpyda U3 KaMHs U kocted. CTpo-
eHHe 3yO0B aBCTPATONHUTEKOB TAKXKE 0YE€Hb CXOHO C YEJIOBEYECKUMHU.

OOHapy)XeHHBIE Ha PAa3HBIX TEPPUTOPHSIX OCTATKH ABCTPAIONHUTEKOB
CBUJETEIbCTBYIOT, YTO CPEAU HUX OBLJIO MHOTO BUJIOB.

[Toxononanne B CeBepHoM U FOKHOM NOMyIIapusax yCIO0KHWIO KU3HEH-
HBIE YCJIOBHSI YeJIOBEKOOOPA3HBIX 00€3bsiH. Y HUX BO3HUKIM MpHCIIOCcO0Ie-
HUSI, TO3BOJISIONINE 3aIMIIATHCS OT HEONAronpHsTHBIX YCIOBUH Cpelibl, a
TaKKe OT APYTMX KUBOTHBIX. YacTh aBCTPAJIONMUTEKOB Ul 3aLUTHI CTala 13-
TOTaBJIUBATh OPYAUsS Tpy/Ja. Y UEHbIE Ha3BaJIU 3TY BETBb «UEJIOBEK YMEIIbII».

* Aecmpanonumex — australis (om nam.) — wochvlil, pitek (om epeu.) — obe3bsiHa.



HexoTopsie yueHble OTHOCAT «4YEJI0BEKA YMEIOr0»
K ApeBHeHmuM mrogsaM. OHM M3roTaBIUBAINA U3 PEd-
HOTO KaMHsl (TaJbKa) peXyllue W pyosimue opyaust
Tpyna. PanaHry naiableB y HUX ObUIM yIUIOIIEHBL. B
_ MOCTIEAYIONEM Pa3BUTUH OHU Ayl Havyajo JPeBHEH-
: ﬁﬂlHM JIFOISIM.

1. 3aBepinTe CXeMy U MOJATOTOBBTE MPE3CHTAIIMIO 00 YBOJIOIMH ITHX
OpraHU3MOB.

HapanuTex
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2. Beibepute TO, 4TO OTHOCUTCS TOJIBKO K YETIOBEKY YMEJIOMY:
* U3rOTOBJIEHUE OPYAUH TPy1a
* IPOTHBOIIOCTABIIEHUE MIEPBOTO MaJiblia APYTUM HallbliaM
* crenuanu3anus 3yooB
* [UIOCKUE (pajlaHru
* XOPOIIMH CITyX

3. YcraHoBuTe NpaBUIbHBIN BBIXOJI:

P IUMITIAH3E
OpaHTyTaH |

A
Hacexomosigaeie

MJICKOIIUTAIOMKUEC L / JPUOITHUTEK
napamnuTex
ropuiana




JpeBHeMINE JIFOAH

@ Ha xakue craguu paznenstor antponorene3? Kakue ocoOeHHOCTH OTIH-

YaJIi TIEPBBIX JIFOJICH OT 00€3bsiH?

CpaBHHTE CIEAYIOMUX IPUMATOB U ONPEIETUTE NX OTIMYUTENIbHbIE YEPTHL

OpaHryTaH h aBCTpaJ'IOHI/ITCKh ropujuia b

[Iporiecc BOSHUKHOBEHHSI YEJIOBEKA Pa3/IeIISAIOT Ha 3 ATama: JIpeBHEHIHE,

JPEBHUE U MIEPBbIE COBPEMEHHbIE JIIO]TH.

CYTCTBOBAJI ITOJIOOPOIOYHBII BBICTYII, U

Ilumexanmponsr — TIpOMe-
JKYTOYHAsI Tpynna Mexay 4eno-
BEKOM U o0e3bsiHamMu. OcTaHKH
OBLITM BIIEPBBIC HAMICHBI B A3UH
B 1891 rony Dxenom /[lrobya Ha
HWHJIOHE3UIICKOM OCTpoBe fIBa.
ITo3xe ux Haxomunu B EBpore,

Azum u Adpuxe. [lutekanrpo-
bl XOAWJIM Ha JIByX HOrax,
onupasch Ha najky. OHU HMe-
oM IpsAMyr0  ocaHkKy. Pocrt
MPSIMOCTOSIIIIUX TTUTEKAHTPOTIOB
coctaBisu1 170 cm. Haxn rimaza-
MU BBICTYTAJI HaJOPOBHBIN Ba-
muk. Ha HWKHEN 4entocTu oT-
MO9TOMY peub He ObLIa pa3BUTA.

JloGHbBIE U BUCOYHBIE JOJIHM MO3Tra ObUIH Pa3BUTHI JTy4Ile, YeM Y YeJI0BEKO-
00pa3HbIX 00e3bssH. Bemu crajubiid 00pa3 xu3Hu. [1oas30BaIMCE OTHEM H
KaMEHHBIMU OpPYJIUSIMU TpyJa (CBepiio, CKpeOok). Qe a1y OHU HE HOCHIIH,

SKWJIALL HE OBLIO.




Cunanmponsl — WX Ha3BaIU
«KATANCKUN YeJIOBEK», TaK KaK OC-
TaTKu OBbUIM HaWJCHBI BIIEPBHIC B
Kurae, BOmm3m Ilekuna B 1927—
1937. Mopdonoruueckne 0coOOCH-
HOCTH HAIlOMHUHAKOT MHUTEKaHTPO-
MOB, HO JIEBOE IOJIyIIApUe MO3ra
Pa3BUTO JIyYIlle, YEM ITPABOE.

WccnenoBanus JIOKa3bIBAIOT,
YTO JICBOE IMOJYIIAPUE Y CHHAHTPO-

na ObLIO JydIlle pa3BUTO, YeM Ipa-
BO€. DTO CBUJIETEILCTBYET O MPABOPYKOCTHU. 3yObl U HUXKHAS YEIIIOCTh ObUIN
KpynHbIMH. [TogOopomgouHblii BBICTYH OTCYTCTBOBAJI, 3HAUUT, pedb OTCYT-
crBoBasia. Ha 10y mmerncst Haarma3HuuHbld BeICTYN. [loib3oBanuch OraeM,
MOJACPKUBAIIA U COXPAHSIM €0, HOCWIN OJEXK Iy U3 IIKYp KUBOTHBIX. Hall-
JICHHbIE B MEIEPax IUIACThl MeIula CBUAETEIbCTBYIOT O TOM, YTO CHHAHTPO-
IIbl UCIOJIB30BAJIM 3TH IEIIEPhl B KauecTBe yOexHuIl. Y HUX ObUIM HHCTPY-
MEHTBI U3 KaMH$, pora U KOCTH.

Tetioenvbepeckuti yenosex. Octatku ObUIN
HaineHsl Buepssle B 1907 rogy B I'epmanun,
BOM3M ropona ['eiinensOepr. Ilo3xe nx Haxo-
JIAITH Takke B A3un 1 Adpuke. beuta HaiiieHa
HIDKHSISL YeNTIOCTh 0€3 MoJ00POI0YHOrO BhIC-
Tymna, 3yObl ObUIM KPYITHBIMH, HO CXOXHMH C
3y0aMu COBpEMEHHOro uenoBeka. OHH Toxe
M0JIb30BAJIMCh OTHEM, >KUIM cTajaMu. Jlpes-
HelImmMe JIoau ObUIM KaHHuOamamu. Moriau
MIUTAThCSI MACOM JIFOJIEN CBOETO XKe CTaja.

Azvixaumpon — Ha TeppuTOopun A3zepOai-
JUKaHa B A3BIXCKOW Ilemiepe, HaxoJsuieics B
XOII’)KaBEHCKOM pailOHE, CpEeAu HCKOIMAeMBbIX
OCTaTKOB Oblla HaWJeHAa HWKHEUEIIOCTHAS
KOCTb ITOTO YeJIOBEKa. A3BIXaHTPOIIBI TOXKE KH-
W CTaJaMu, T0Jb30BAIMCh OTHEM, HOCUIIN
OJICKIy W3 IIKYp XUBOTHBIX. M3roTaBiauBaiu
pasHbIe OpYJUs TPpyAa U3 KOCTEH W KamMHs. PackomKku T0Ka3bIBaIOT, YTO a3bl-
XaHTPOIIbI PAa3BOMIN OTOHb B 3€MJITHOM yTJIyOJICHUN.




@ 1. OHpCI[eJII/ITC CXOACTBO U pasjinvuvsg MCKAY HHUTCKAHTPOIIAaMU U CHU-
HaHTpOIIaMHU.
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2.Yto noka3pIBacT XOPOIIO pa3BUTas BUCOYHAS JIOJI1 Yy MMHUTEKAHTPO-
noB? K yemy mpuBeno pacrosioxeHue rjia3 B OJHON TJIOCKOCTH?
OO0ocHYyTE IPEANON0KEHHS U TIPEJICTABHTE HX.

3. CuHaHTpOMBI MOTJIM A00BIBaTH OTOHb. Kak BBl IymMaeTe, Kak OHU €ro
nony4danu? OO0CHYHTE CBOU MPEITOIOKECHHUS.

4 . YcTaHOBUTE COOTBETCTBUE:

OtHocsmecs kK poay Homo 3
He otHocsmuecs k poxy Homo 3

5. HaliguTe npaBUIbHBIN TTyTh.

a) a3bIXaHTPOI

b) apuonurex

C) CHHAHTPOII

d) IeiinenpOeprekuii uemoBek
€) MUTEKAHTPOII

f) aBcTpamonuTek

g) lKUMIaH3e

P

HIMMIIaH3€

P4 KpOMaHLOHeuh
o
p oo

aBCTpaJo-
MHUTEK

apromnex |

reraeb0epreKui
YEJI0BEK

MUTEKAaHTPOIT
OpaHT'yTaH

e
A




IlpeBHl/Ie H IIE€PBbIC COBPCMCHHDBIC JIKOAH

@ Yem ommMuaroTCs Apyr OT Apyra JOM, MokasaHHele Ha pucynkax? Ilo
KaKHM MpH3HAKaM HaOII01aeTCst OONbIIE OTIIHIHIA?

gt e
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Opyousi mpyoa Opegnetiuie2o
yenogeKd

dld

Opyoust mpyoa neanoepmansya

Ckenem Opegneuiuiezo
yenogexa

Cxenem neandepmansya

Yepen Yepen
OpegHetiuezo eaHOCDIMATOUa
yenosexa P Y




Heanoepmanvyvt — npeBHUE
momu. WX wuckomaemble OCTaTku
BIIEpBbIE ObLIM OOHapyxeHbl B Mc-
nanuu. B 1856 1. B nmonuHe peku
Heannep B I'epmanuu Obu1 0OHApY-
’KEH TIOJIHBIA CKeJeT HeaHAepTaslb-
na. Ilo3xke uxX HaXOmUIM B APYTHX
ctpaHax EBponbl u B Azuu. Poct
nocturan 155-165 cm, u3ruObl MO3BOHOYHMKA ObUTA CJTa00 pa3BUTHI, TIO-
3TOMY XOIWJIN HEaHIEPTAIbIbl HECKOJIBKO COTHYBIIMCh. OHM KUIIU TPYII-
namu 1o 50—-100 yenoBek, HOCUIIN OAEKY U3 IIKYP *KHUBOTHBIX, UCIIOIB30-
BaJIM ¥ MOIJIH JIOOBIBaTh OTOHB. VI3BMIIMH TOJIOBHOTO MO3ra OBLJIO MEHBIIIE,
YeM y COBPEMEHHOTO uesoBeka. JIoO ObLT HU3KHM, CKOIIEHHBINH, C CHIIBHO
Pa3BUTHIMU HaAOPOBHBIMU JTyTaMH, HIDKHSS YENIOCTh Y HEKOTOPBIX HE UMe-
Ja moabdopoaouHoro BhICTyma. OMHAKO B HEKOTOPBIX YENIOCTHBIX KOCTSIX,
HaMJIEHHBIX TIPU PACKOIKaX, IMOMAAI0TCS MOAOOPOAOYHBIC BBICTYIBI. JTO
yKa3bIBaeT Ha TO, YTO y HEaH/AEPTaJblIEB CYLIECTBOBAJIA 3a4aTOYHAsl PEYb, a
B HEKOTOPBIX CIydasix Jaxe BHATHas pedyb. MwutoxoHnapuaneHas JHK
ObUTa OueHb ONMM3Ka K COBPEMEHHOMY YENIOBEKY. Y HEaHJEepTaIbIEB CY-
IECTBOBAJIO pazzeieHue Tpyaa. Opyaust Tpyaa U3roTaBIMBAINCH U3 KaMHS
(OCTpOKOHEUHHK, pe3ell, CKpebio). My>KIrMHBI OXOTHIIMCH, KEHIIUHBI U Jie-
T coOHMpai CheJOOHbIE KOPHH, ceMeHa U Iuiofsl. Heanmepranbisl uc-
MIOJIb30BAJIM pa3Hble YOEKUINA, HO B OCHOBHOM, JKWJIM B Temepax. Muto-
xonapuanbHad [IHK HeanpepranbleB M COBPEMEHHOIO 4YEIOBEKA OYEHb
Omusku. [lepBble 3auaTky peTUruy NOSBUWINCH Y HUX. O/IHAKO OHU HE SIBIIS-
FOTCS IPSIMBIMU TIPEIKAMHU COBPEMEHHOTO YEJIOBEKa.

-
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IlepBbIMM COBpPEMEHHBIMHU JIIOIBMU Obl-
T KPOMaHBOHIIBI. BriepBble HMX HCKoma-
€Mble OCTaTKM OBUTH HaWJIeHBI B JCpEBHE
Kpomanbon Bo @pannuu. [1o3xe oHu ObuH
oOHapy>keHbl Takxke B A3uu, Appuku u As-
crpanuu. Ilo HaiineHHBIM oOcTaTKaM OBLIO
YCTaHOBJIEHO, YTO POCT y HUX jaocturai 180
CM, JI0O OBLIT MIMPOKUHA U MPSMOM, HAATIIA3-
HUYHBIA BalMK OTCyTCTBOBal. KpoMaHBOH-
1Bl 00JaaIy YWICHOPA3AeIbHON peublo, )KUIN B MMOCTPOSCHHBIX MU JKHU-
JWIIAX, CIIMBAINA OJIEXKIYy KOCTHBIMH HriiaMd. OHU PacIUCHIBAIN CTEHBI
nemep pUCyHKaMM, YKpalland OpyIaus TPyAd, M3TOTABIMBAIN Pa3HYIO
TJIMHSHYIO TIOCY 1Ty .

- J




VY KpOMaHBOHIIEB emie OOJbIe Hauyald Pa3BUBATHCS 3a4aTKU PEJIUTHH.
Onu npupyyaiu >KUBOTHBIX, 3aHUMANIHUCH 3eMIIeIeTIHEeM. Y HUX OTCYyTCTBOBAI
KaHHI/I6aJ'H/13M. Hpe;[nonaraeTc;I, YTO TMOSABUIIOCH CAMOITIOKECPTBOBAHUC paiu
cembu. OHHM 0Oeperaiy CTApUKOB, JKEHIIMH, JCTeH, YXaKUBAJIH 32 OOJbHBIMH.
B sBomronMm KpoMaHbOHIIEB MPe0OIagaIn COIMATbHbIE (PAKTOPHI.

S

BLISICHI/ITG, HaﬁﬂeHLI JI1 B A3ep6a171,u>KaHe CTOSAHKH KpOMaHBOHLIeB?

h g

: * Paboune WHCTPYMEHTHI a3bIXaHTPONOB OBUIM TIOYTH WIACHTUYHBI
: pabounM WHCTPYMEHTaM YeJIOBEKa yMeIoro, KuBIIero B Adpuke. Kak
: 9TO MOYKHO OOBSICHUTB?

: * Paccmotpute u cpaBauTe pororpaduun. Caenaite BHIBOIBI.

(7 =

Bce npoxuBaronivie Ha Hallel MIaHETe JIOJU OTHOCATCS K BUIY 4elo-
Bek pazymubiii (Homo sapiens). B pesynbrare mpucrnocoOJieHui K yCIOBH-
M OKpY’ Karollel cpeJpl Ha TEPPUTOPUH MPOKUBAHUA Yy JIIOAEH MOSBUINCH
pasnuuMs, 4TO MPHUBENIO K pa3JesIeHHI0 UX Ha pachl. B Hacrosiee Bpems
yUYeHbIe JIEJST BCEX Jito/iel Ha 3 OCHOBHBIE Pachl: €BPOIIEOUIHYI0, MOHTOJIO-
UJHYI0, 9KBaTOpUAJIbHYI0. B cocTaBe 3THX pac CyIIECTBYIOT Malble U CMe-
LIAHHBIE PaChI.




Eeponeoudnas paca

Hacenenune EBpombl, FOxHOM A3uu OTHOCHT-
¢l K 9TOM pace. M3-3a TOro, 4To y npejcraBuTeiei
STOM Pachl LBET KOXU CBETIbIA, UX HA3bIBAIOT
Tarke Oenoil pacol. EBporieonibl XapakTepusy-
IOTCS Y3KUM JIMLIOM, TOHKMM M YJUIMHEHHBIM HO-
COM, MATKMMH BOJIOCaMHU. Y JKHBYIIMX Ha CEBEpe
€BPOTICOHIOB IIBET KOXKHU CBETIICE.

Morizoroudnas paca

K »10i1 pace oTHOCHTCSI MECTHOE Hacee-
HUe AMepUKH, a Takke HaceneHune Cubupw,
HentpansHoif u Bocrounoit Azuu. Mx Ha3bI-
BAFOT TaKXKe JKeITOH pacor. OTINIar0TCs IIH-
POKHM W TUIOCKHM JIMIIOM, JKECTKHUMH, TpPS-
MBIMH BOJIOCAMH, Y3KUM Pa3pe3oM TJa3, HajH-
YUEM KOKHBIX CKJIaJIOK BOKPYT IJIa3.

Ixeamopuarvhas paca

B stoii pace BoiziensiroT 2 BeTBU: ah)pUKaH-
CKYI0 M aBCTpaJIMMCKYyr0. Y Tpe/cTaBuTeNen
3TOM packl LBET KOXU U [JIa3 YEPHBIH, IIHMPO-
KU1 U TJIOCKUI HOC, a TaK)Ke YepHbIE U Kypya-
BbIE BOJIOCHI (y aBCTPaJIMILIEB BOIHUCTBIC).

Taxoe rpynnupoBaHUe pac CUUTaeTCsl PEe3yJIBTaTOM MPHUCIIOCOOICHUH K YCIOBUSIM
cpenpl obuTanus. Hamprmep, y3kuii HOC COTpeBaeT BIBIXaeMBIN BO3MYyX, IUPOKUH 1
IUTOCKHAN HOC, HA00OPOT TpeoTBpaIaeT HarpeBaHne. KypuaBble BOJIOCHI 3alHIIAIOT
ronoBy oT Bpenubix Jydeid Comnua. CBemias koxka nomtouiaeT YO — jaydd, TeMHas
KO’Ka — Ha000pOT, 3aImIiaeT ot oomyuenus. HecMoTpst Ha 9Tu paznuuws , Bce JTI0IH Ha
Halllel TTaHeTe OTHOCATCS K OJIHOMY U TOMY 7K€ BUJTY - YEJIOBEK Pa3yMHBIH.

Craxem «Hem» pacosoil UCKAOUUMmeArbHocHu!



@ 1. Kakoe 3HaueHHe JJIs1 HEAHACPTAJIBIICB UMCEJIO HMCIIOJIB30BAHUEC OT Hs1?
PaSTJSICHI/ITC, l'[pH‘-IPIHOﬁ KaKux MOp(bOJ'IOI‘I/I‘ICCKI/IX H3MEHEHHUN CTallo
HCIIOJIB30BaHUEC OIHA B OBOJIOINHU YyeJioBeka?

2. JIonoMHUTE MPEII0KEHHUS, HCIIOB3YSl KIIFOUEBBIE CIIOBA:
a) KPOMaHBOHIIBI MIEPETH OT ... SBOJIIOLUH K ... SBOJIIOLINH.
b) popmupoBaHue 3a4aTKOB PEIIUTHH ..., ..., ... [IOSBUAJIHCH V...
C) 3a4aTKH WICHOPA3ACIbHON peYr BOZHUKIIA Y ...
d) mpaBOpYKOCTH U JIEBOPYKOCTh ObLIa yCTAHOBJICHA HA OCTAHKAX ...

CKOTOBOACTBO, COHHaJILHI:Iﬁ, 3CEMIJICACIINE, 6I/IOJIOFI/I‘ICCKI/II71, HCAHACPTAJIbIIbI,

KpOMaHbOHIIbI, CHHAHTPOIIbI.

3. HaiiguTe oTinuuns Mexy yepenaMy Ha PUCYHKE U YCTAaHOBUTE, KOMY
OHM IIPUHAJJIEKAT.

Tembl s npe3eHTanuu u pedeparon

1. ITaneonmono2uueckue 0oKka3amenbCmed 3800YulL.

2. Dmbpuonozuneckue 00Ka3ameibCmad 38010YUlL.

3. Ilepexoonvie hopmul, sncusywue 6 HACMOosUiee BPEMSL.

4. CpasHumenvbHo — AHAMoOMUYecKue OOKA3amenbCmed 800U,

5. Manvie u cmewannule pachoi.

6. Pacosas npunaonescnocms azepoaiioscanyes. Ilpuuunsl nosenenus xapax-
MEePHbIX NPUSHAKOS.

7. Dmanvl ucmopuyecko2o pazeumus 4eilo6eKd.

8. Jlocmudicenuss naneoHmosno2uu.

9. ocmuoicenus smbpuonocuu.




I'eHeTHKa — HayKa 0 HACJIEICTBEHHOCTH H
U3MEHYHUBOCTH.
MoHoruopuaHoe cKkpenuBaHue

@  !3BeCTHO, YTO NOTOMCTBO YKMBBIX CYIIECTB TOXOXKE HA CBOMX POAMTE-
neil. OgHaKo JONroe BpeMsl OCTaBaJIOCh HEM3BECTHBIM, KaK IEPEAAIOTCS
MIPU3HAKU B PsAY MOKOJICHUN. B pe3ynbrare MONTUX HayYHBIX MOMCKOB y4e-
HbIe HayaJlld OTKPBIBATh TAlHbBI HACJIEIOBAaHUS MPU3HAKOB U, HAKOHEIl, IO-
SIBUJIACh HayKa FeHeTHKa.

* Uto uzydaer reeruka’?

» Kak nepenarorcst npu3HaKy CIEAYOMEMY TOKOJIEHHUIO?

[IpoBeaute 0OCyk1eHIE HA OCHOBE BOIIPOCOB:

1) IToyueMy BHOBb BO3HMKILIUH OpraHU3M HE MOXO0X IOJHOCTBIO Ha PoO-
nurenen?

2) B yem npu4MHBI CXOJCTBA M PA3IMYUil Yy Bac ¢ pOJUTEIIMH, OpaThsi-

MU U cecTpamu’?

3) Iloxou i1 BB Ha OJIM3KUX POJICTBEHHUKOB?

4) [MoueMy IItOJIM BBITJISLASAT IO pa3HOMY?

Tu6pumm3anmio cranu u3ydats emie ¢ X VII Beka. B 1760 roxy Hemerkuit
6otanuk Mocud Kenbpelitep nepeHec mbUIbIly ¢ OAHOTO PacTEHHsI HA pacTe-
HHE JIPyroro copra Toro ke Buja. [lomyuyeHHOe HOBOE pacTeHHE COBMEIIAIIO B
cebe MPU3HAKK KKIOTO U3 POAUTEITHCKUX PACTCHUN. YUeHBIH HE CMOT 00BsI-
CHHUTb MOJYYEeHHBINH pe3ynbTaT. [lepBbiM, KTO CMOT OOBSICHUTH MPUYMHBI Ta-
Koro siBneHus, ctan I.Menzgens. Pabotel Menens oTanyanuch rimyOuHON u
MaTreMaTu4eckoi TouHocThIo. [Tomyuns oOpazoBanue Ha (pakyabTeTe MaTeMa-
TUKHU U OMosiory B BeHCKOM yHHBEpCHUTETE, OH CIIYXKHJI HACTOATENIEM B MO-

oot
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HacTeipe. B cany cBoero ab6arcTBa Menpens nposen cBbie 10000 onbiToB
0 CKPEIIUBAHHIO Topoxa. Pe3ynbTaThl ONBITOB yUeHBIH OoTOCHA podeccopy
MirouxeHckoro YHUBCPCUTETA Herem/l, OAHAKO HC IOJYYHJI IMOHUMAaHUA U
nonnepxkku. VccnenoBanust MeHenss OCTaBaIMCh HEW3BECTHBIMH 35 JIET.
Tonpko B 1900 romy 3axoHbl MeHiems1 ObIITH MIEPEOTKPHITHI.

I'perop Morann Mennuens — 4yenickuii OUOIor u
0O0TaHUK, CHITPAl BAXXHYIO POJIb B PA3BUTHU TIPEJIC-
TaBJICHUN O HACIEJCTBEHHOCTH, €T0 HA3BIBAIOT OT-
oM reHetukd. OH BIEpBBIE M3YyUWI 3aKOHOMEpP-
HOCTH HacJieI0BaHUs IPU3HAKOB.

* Kak BBl nymaere, Omaronmapsi HAIMUHIO KaKMX OCOOEHHOCTEH ropoxa
MeHnzens TpOBOIMI CBOM OIBITHI HA ’TOM pacTeHUN?

..........................................................45

VYcenex oTkpbITHIE Menaens obecrieunBaics yaauyHbIM BEIOOPOM 0OBEKTa
UCCIIEJOBAaHMs, TPABWIIBHOM ITOCTAHOBKOH 33Ja4H OT IIPOCTOTO K CIIOKHOMY .

OH Havas OMbITH O CKPEIIMBAHUIO PACTEHUII TOpOXa ¢ U3y4eHHs HacIe-
JIOBaHMS 0 OHOMY NIPHU3HAKY, a 3aTEM — 110 IByM U Oojee npusHakaM. [{is
0003Ha4YeHus1 TeHOB MeH 1eNb MPEeUI0KUIT UCTI0Ib30BaTh OyKBBI JJATHHCKOTO
asaBuTa.




Jlomunanmmuulii 2en onpenenseTr npeoOIagarouil MPU3HAK U ero MPOsBIie-
HHUE KaK B TOMO3UTOTHOM, TaK U B T€TEPO3UIOTHOM COCTOSHUH. JlOMUHAHTHBIH
reH 0003HavyaeTcs 3ariaBHON OyKBOH JIATHHCKOTO andaBUTa.

Peyeccusnuiii cen onpenensier MOAABISAEMbI MPU3HAK U €r0 MPOSBICHHE
TOJBKO B TOMO3UTOTHOM COCTOSIHWH. PerieccuBHbIN reH o0o3HavdaeTcs CTpoy-
HOU OyKBOM JIAaTHHCKOTO ajiaBuTA.

Kpome mepeuncieHHbIX, B TeHETHKE MPUMEHSIOTCS U JPyrHe TePMUHBI U
3HaKHU.

/E) — MY’KCKast 0cO0b

9 — JKEHCKasi 0co0b

Jlokyc — MEeCTOIOI0KEHNE TeHa B XPOMOCOME.
Annenvhvle 2envl — T€HBL, PACIIONOKEHHbBIE B UICHTUYHBIX JIOKYCaX TOMOJIO-
THYHBIX XpoMocoM. Hanpumep:

A A a
—o— —— ——
—— —e— ——
A a a

Tomosueomsl — 0coOM, AarOIIKAE TaMEThl OJHOTO TUTA (TEHOTHUITBI — AA U
aa), He JeJIIUEecs B TMOTOMCTBE NpPU CKPEIIMBAaHHH C OCOOBIO CXOTHOTO
TCHOTHUIIA.

T'emeposzuecomsi — 0cobm, 00pa3yronMe raMeTbl pa3HbIX THIOB (TEHOTHUIT —
Aa) pu CKpEeIMBaHUM ¢ 0COOBIO CXOHOTO T'€HOTHIIA.

@enomun — COBOKYITHOCTb BHEIIIHUX ¥ BHYTPEHHUX ITPU3HAKOB OpraHU3Ma.

T'enomun — COBOKYITHOCTh T€HOB OpraHU3Ma.

Pariantale(P) — ponuteabckuii (0T at. parentale)

Filiale(F) — nouepuuii (ot nar. filiale)

[TepBbiit 3akoH MeH 1€ Ha3bIBAlOT 3aKOHOM JIOMHHUPOBAHHUS U €IMHOOOPA3HSL.

Menzens 00HapYX WL, YTO MPH CKPEIIMBAHUN PACTEHHUH ropoxa C JKeIThI-
MU U 3€JICHBIMU CEMEHAMHU Yy BCEX ITOJIyYEHHBIX B PE3YJIbTATE 3TOr0 CKPEILHK-
BaHUsS PAacTEHUN ceMeHa ObLIU JKeNThIMU. 3HAUUT, BCE 0COOM MEPBOro MOKO-
J€HUs OJUHAKOBBHI II0 JaHHOMY IpU3HAKY. B 3TOM CKpemMBaHUU >KEITHII
LBET CEMSH — 3TO JOMMHAHTHBIN NPU3HAK, & 3€JEHBIM — PELECCUBHBII.

B nanpueiimem, moiy4yass IOTOMCTBO OT HMOJYYEHHBIX TMOPHIOB MyTeM
CaMOOTBUICHHUSI, YUCHBIA BEJ CTPOTHUH KOJUYECTBEHHBINH ydeT. Takum oOpa-
30M, MeHienb BHEC B HayKy THOPHIOJIOTHYECKHI METOA U3yUeHUsT HACIEH0-
BaHMs IPU3HAKOB — CKPEIIMBAHUE PA3JIMYAIOIIUXCS 110 OIPENEICHHBIM IIPU3-
HakaM POJUTENbCKUX (OpM M aHANU3 MOSABICHMSA ITHUX HMPU3HAKOB B DALY
MTOKOJICHUH.



(A) PaccMoTpuTe CXEMy M OTBETHTE Ha CIIEIY-

OIIHUE BOIIPOCHI:

H
» Kakoe moromcTBO 00pa3yercs mpu camo-
: OIBUICHUU TUOPUIOB, MOJTYUYEHHBIX B PE3yib-
:  Tare CKPEIIMBaHUU PACTEHHI TOPOXa C JKEIThI-
MH U 3€JIEHBIMU CeMeHaMu?

: * Kakum OyZeT COOTHOIIECHUE >KEITHIX U
. 3€JIEHBIX CEMSH BO BTOPOM MOKOJICHUU?

Bo BrOopoM TmoKoneHMH y pacTeHH Tropoxa
Menpaens Hacuutan 6022 xenteix 1 2001 3eneHbIX
CEMSH, UTO COCTaBsAET 3/4 KeNThIX U 1/4 3ejleHbIX
cemsH. CrieoBaTeIbHO, COOTHOIIICHHE JOMHHAHT-
HOTO U PEIeCCUBHOTO ()eHOTHUIIOB COCTABMIIO 3:1.

L

»)

(

()

CxofHble pe3ynbTaThl ObLIM MOJYUYSHBI U MPU U3yUYCHUH HacleI0BaHHS
JIpYTUX MPU3HAKOB. MeHienb yBUAEN, YTO B IOTOMCTBE THOPUIOB MIEPBOTO
ITOKOJICHUS IIPOMCXOAUT PACIIEIUICHUE U IPOSIBISIETCS CKPBITBIN IIPU3HAK.

Q %A Ya
J

YA ViAA | Y%iAa

Ya VaAa Vi aa

B utore MeHaenp BBIABUHYI BTOPOM 3aKOH — 3TO 3aKOH PaCULICIUICHHS

IIPU3HAKOB.

11 3akon MeHens (3aKOH paCIIEIUICHUS ): IPY CKPEIIIMBAHUH [TPH-
3HAK, HE TPOSIBUBIINICS B IIEPBOM ITOKOJICHUH(PEIIECCUBHBIN), MTPOSIB-
JISIETCS BO BTOPOM TIOKOJICHWH B COOTHOMIEHHH 3: 1.




AHanm3upymouee ckpemuBanue. Kak BUJIHO Ha cXeMe CKpELIMBaHMSI,
0CO0M C IOMHHAHTHBIM (DEHOTHT, MOTYT OBITHh KAK TOMO3HTOTHBIMBI, TaK U
reTepO3UTOTHBIMBL. B Takux ciydasx 1Jid orpe/ieseHusl TeHOTHIIAa y 0co0ei
C JIOMUHAHTHBIM (DEHOTHUIIOM HX CKPELIMBAIOT ¢ OCOOSMH C PELeCCUBHBIM
¢denorunom. Takoe ckpemyBaHue Ha3bIBaeTCS aHAIM3UPYIOKUM. Eciu B Ta-
KOM CKpPEIIMBAHUMU TNPOSBUTCS PELECCUBHBIM INPU3HAK, 3HAYUT, POJUTEID

nuMeeT I‘GTGpOSHI‘OTHBIfI T'CHOTHII.

P

X

Aa
*x

w i
1wl

Ananusupyiowee ckpewusanue

B HEKoTOpBIX Cllydasx JOMUHAHTHBIA TeH HE TPOSBIISETCS TIOHOCTHIO (He-
HIOJIHOE JIOMUHUPOBAHKE MM TIPOMEKYTOYHBIN XapaKTep HaCIIeJOBAHUsI), TOTA
COOTHOIIICHHE ¥ IO (DEHOTHITY, ¥ TI0 TeHOTHITY OyzieT ciemyrommm: 1:2:1.

%

OembIif meTyx

(aa)

METYX C TOILyObIM
OlEepeHHEM

<R

Oeblii
(aa)

(Aa)

ronx6on

YyepHasi KypHuLa
(AA)

KypHLa C rory0obM
ornepeHueM (Aa)

¢e

I‘OJI 6on YEePHBIA
(AA)

Henonnoe aOMMHMPOG(ZHue npu HACIe006aHUU




9 1. PacctaBbTe TEpMUHBI «TOMO3UTOTHBIN» U «T€TEPO3UTOTHBIN» BMECTO
TOYEK:

a) Y opranusma ¢ peleccCUBHbBIM MTPU3HAKOM T'€HOTHII ...

b) 'enotumn rubpuaos ....... s e .

¢) Y ocobeii ¢ JTOMUHAHTHBIM TIPU3HAKOM T€HOTHUIT MOXKET OBITH ... U ... .

d) l'enotun AA — ...

e) l'enorunt AaBbCec ...

2. OnHOTOHHAS 3eJeHas OKpacka Iofa apOy3a HaciemayeTcs Kak perec-
CUBHBII IIpu3HaK. Kakoe MOTOMCTBO IOIYYUTCS IPU CKPEUIMBAHUU
TFOMO3UIOTHBIX MOJIOCAThIX apOy30B ¢ OJHOTOHHBIMU?

3. Ha cxeme mokazaHbl TpynIIibl KPOBH jeTeid. OnpeaenuTe rpynmbl Kpo-
BU POJUTEIICH.

1 2 3 4

4. [IpumeHsisi 3aKOHBI HACJEICTBEHHOCTH, OOBSCHUTE CMBICI CJey-
IOIUX MOCTOBHIL: «BOTUOHOK BCe-paBHO CTAHOBHUTCS BOJKOM, JaKe
€CJIM €T0 BBIPACTHII YeloBek», «OT TpaBbl poAUTCs TpaBay, «Uto mo-
ceelllb, TO U MOKHEIIL» U T.JI.

5. Ot ckpemuBaHus TOMO3UTOTHONW KOMOJIOH (0e3poroii) KOPOBBI C Po-
raTbIM OBIKOM IOJIY4€HO TOJbKO Ge3poroe moromcTBo. Kakue dheno-
THIIBI U TEHOTHIIBI HMEIOT POJUTENN U TIOJTy4eHHbIE B F, motomkun?
be3pococmu (komonocms) domunupyem Hao poeamocmyio.




JAurnOpuaHoe u noJUruOpuIHoe
CKpelBaHue

@ Ilpu npoBeaeHHH MOHOTHOPUIHOTO CKPEIIMBAHUS MEH/IEb YCTaHOBHII

1. SIBIeHNE TOMMHAHTHOCTH;

aJIeNb U3 KaXkJ10M napbl ajuiesnen.

PAa BaKHBIX TCHETUYCCKUX 3aKOHOMepHOCTeI>'II

2. Pacmennienue no (eHOTHITY B COOTHOIICHHH 3:1 B MOTOMCTBE TIpH
CKpELMBaHUN THOPUIOB IIEPBOTO MOKOJICHHUS;

3. Hem3MeHHOCTb pEeleCCUBHBIX AJUIEIEH;

4. YucroTa raMeT, TO €CTh B KaXAYI0 raMeTy IOMNanaeT TOJIbKO OJUH

Oco0u OOBIYHO OTJIMYAIOTCSI HE TI0O OJTHOMY, a M0 HECKOJbKHM TpHU3HA-
kaMm. [losTomy B janpHeMIMX omnbiTax MeHenb NMpoBOJIWI CKPEIIMBAHUE
dbopM, pazTHUArONIUXCs 10 ABYM M OoJiee mpu3HakaM. Kak B Takux cirydasx
MOTYT TPOSIBUTH ce0s1 3aKOHBI MeHaemns?

»

BaHUU?

HOM CKpEeLIUBaHUU?

KHMX CKpEILMBaHUAX?

JuruOpuaHoe CKpenmBaHue — 310
CKpEIIMBaHNE POIUTEITBCKHX (HOPM, OT-
JMYAIOLIMXCS TI0 IByM TapaM Ipu3Ha-
KOB. MeHzens CcKpelnmBal pacTeHUs
ropoxa C KEITHIMU U IIAJIKUMU CeMe-
HAMH C PaCTECHUSIMH, UMEIOIIMH 3eJie-
HbIC U MOPILMHUCTBIE ceMeHa. B nep-
BOM MOKOJICHHH y THOPHUIIOB TIPOSIBH-
Jock equHooOpasue. Bee momydeHHble
ceMeHa OBbUIM KEJITBIMA U IIAIKAMU.
[Tpu camoonbUIEHNN TIOTYYEHHBIX THO-
pPUIOB B TOTOMCTBE IPOU3OILIO pac-
IIeIUIeHHE 10 ()EHOTUITY B COOTHOIIIE-
Hun:  9:3:3:1, a mno reHorumy
4:2:2:2:2:1:1:1:1.

ﬂ [Ipu npoBeneHNnN UcciIe0BaHKs OTBETHTE HA CIEAYIOLINE BOIIPOCHI:
* Uto 03HaYaeT TUTHOpUAHOE CKpeInBaHue?
* Briusitor nu Apyr Ha apyra ABa NpU3HaKa OpU AUTHOPUIHOM CKpeEIr-

» Kakum Oyzer cooTHoIIeHne o (GeHOTUITy ¥ TeHOTHUITY IIPU TUTUOPHUI-

* Uto 03HaYaeT MoIMruOpuaHOe CKpeluBanue?
* Ha ocHOBaHMU KaKuX 3aKOHOMEPHOCTEH HACIEAYIOTCS MPU3HAKH B Ta-

3enenvle \ /

MopujuHucmaole \

cemena copoxa cemena copoxa
(aabb) D 4483
'l F,(AaBb)

@®)

cnepmuu

b
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Hoaurnépuanoe ckpemusBanue. . MeHenb TpOBOIMI U TPUTHOPHI-
HOE CKpELIMBaHUE COPTOB TOPOXa, OTIIMYAIOLIUXCS IO TPEM Mapam ajulesieH.
B Takom ckpemyBaHUUM MPOSBHINCH OOIIME 3aKOHOMEPHOCTH HACIIEI0Ba-
Hus. Huke mokazana cxema TPUTHOPUAHOTO CKPEIIMBAHUS:

P AABBCC X aabbcc

AaBbCc

J171s1 IOy YeHus] TIOTOMCTBA BTOPOTO TTOKOJICHHsT F, TIPOBOIMIIOCH CKpeIrBa-

HHE THOPHUJIOB TIEPBOTO MOKOJIeHUs. [Ip 3TOM Kaxkiast 0coOb MOXKET 00pa3oBatTh 8
coptoB ramert. [Tonydennsie rametsr: ABC, ABc, AbC, Abc, aBC, aBc, abC, abc.

@ P 3anonnute pemietky [leHHeTa U onpenenuTe KOIUYECTBO KOMOMHA-

.

. L[Hﬁ, (I)CHOTI/IHOB 1 T'CHOTUIIOB B TPUT I/I6pI/II[HOM CKpCIIMBaHNU.

ABC ABc AbC Abc aBC aBc abC abc

ABC

ABc

AbC

Abc

aBC

aBc

abC

abc

AHanm3 pe3ynbTaToB MOJUTHOPUAHOTO CKPEIIMBAHUS MpUBEN MeHaemns
K OTKPBITHIO TPETHETO 3aKOHA — HE3aBUCHMOTO PACIIpPEICIICHUs TPU3HAKOB.
OnuH TpHU3HAK HE3aBUCHMO OT JpPYroro mepenaercs M3 IOKOJICHHS B
NoKoJIeHHe. JlaHHBIH 3aKOH BBINOJHSETCS TOJBKO B TOM Cllydae, KOrja
HeaJUleJIbHbIE ['eHbl HAaXOAATCSA B pa3HbIX Mapax FOMOJOTHYHBIX XPOMOCOM.
Hcxonss M3 3TOro 3akoHa, NpU JTUTHOPUAHOM CKpELIMBaHUU (PEHOTHII
Beryucisiercss no Qopmyne (3:1)?, tpurubpumHom — (3:1)°, moauruOpua-
HOM —(3:1)", a reHoTmm — (1:2:1)?, (1:2:1)%, (1:2: 1)~
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1. JloronmauTe mpaBmiio: (PEHOTHUI — PE3yJIbTaT B3aUMOJICHCTBUS T€HO-
THmna c ... [loscaure cBOii OTBET.

2. Aarnuiickuii reHeTuk P.IIeHHeT mpenokuil MCIoab30BaTh TAOIH-
1y 1Jis1 ONPENIETICHUsl COUETaHUsl AJUIENIbHBIX T€HOB. JlomoaHuTe re-
HOTHITBI B TIPEJJIOKEHHBIE TaOIHIIBI.

SR | A | a3 A | a
A AA A
a A

3. MeHpenb npeioKuil TUIIOTE3Y YUCTOTHI TaMeT, CYyTh KOTOPOH coc-
TOUT B TOM, YTO B KOKIYIO TaMETy TOMAIacT TOJIBKO 10 OJTHOMY aJ-
JIENTHOMY Te€HY M3 KaX/10i mapsl. MOYKHO JT IPUMEHHTH STy THIIO-
Te3y K MOJHUIIIONIHBIM opranu3Mam? OOOCHYHTE CBOU CYKIICHHUS.

4.Y Tomara KpacHbIil LBET
IUIOJIOB  TOMUHUPYET HaJ
KEINTBIM, a Kpyruas ¢popma —
HaJ TpymeBuaHoON. Mcromns-
3ysl CXeMy, IOJICUMTANTE:

A) KOIMYECTBO IUTETEPO3UTOT

B) xonmudecTBO TOMO3UTOT

C) KONMMYECTBO TETEPO3UIOT 110
OIHOMY TIPH3HAKY

D) xoimuecTBO KpacHBIX TUIOIOB

E) xonmn4ecTBO KeNThIX TII0I0B

F) konmnuectBo  pactenmii ¢
KPYTIIBIMU TIJI0AaMHU

G) KOIMYECTBO PACTEHHI C TPYIIEBUIHBIMU TUIOIAMHU.

5. 3agaya.

VY uyenoBeka anbOMHU3M (OTCYTCTBUE MUIMEHTA MEJIAaHWHA) U IPEUMy-
IIECTBEHHOE BJIAJICHUE JIEBOM PYKOM — pelieCCUBHBIC NPU3HAKH, HACIELY-
emble He3aBUCHMO. KakoBa BEpOSTHOCTb POXKICHUS peOEHKa C yKa3aHHBI-
MU IPU3HAKAMHU B CEMBE, II€ OAMH U3 POJUTENEH — IIpaBIla C HOpMaIbHON
NUTMEHTAIMe!, UMEIOLIHI TUreTepO3UrOTHBIN ITeHOTHII, a APYroi obsana-
€T PELeCCUBHBIM (DEHOTHIIOM I10 STUM IpU3HaKam?



CuerieHHOE HACJIeI0BAHUE

[Ipu3Haku, onpenensieMble HeAJIEIbHBIMU T€HAMH, PACTIOJIOKEHHBIMU B
pa3HbBIX Mapax T'OMOJIOTMYHBIX XPOMOCOM HACJEIyIOTCS HE3aBUCHUMO JIpyT
ot apyra. KonnuecTBo reHOB MHOTOKPATHO MPEBBIIIAET KOJTUYECTBO XPOMO-
coM. B o1HO# XpoMOCOME MOXKET pacronaraTbCs MHOTO FeHOB. be3ycioBHO,
YTO BCE 3TU I'€HbI HE MOTYT PaclpeesIThCs HE3aBUCUMO APYT OT ApyTa.

D

A B B a a A a b b

>

B b

» KakoBbl paznuuusi MEXIy MapamMu TOMOJIOTHYHBIX XPOMOCOM Ha TpHU-
BEICHHOMU cxeMe?
* K kakomy pacrono:xeHuro FTeHOB MO>KHO ITPUMEHHTH 3aKOHbI Meniers?

[IpoBeauTe ncciienoBaHue U OTBETHTE HA CIEAYIOIINE BOIPOCHL:

* Ecii pasHble napbl ajUIeNIbHBIX T€HOB PACIIONOXKEHBI B OJJHOU Iape Xpo-
MOCOM, TO TI0 KaKHM 3aKOHOMEPHOCTSIM OyIyT HACJIeI0BaThCs MPU3HAKH B
pAly TIOKOJICHUM ?

* YTO 03HauaeT sABJIEHUE CLETIJICHHOTO HACIeA0BaHUs?

B nawane mpommioro Beka, Mociie MEPEeOTKPBITUS 3aKOHOB MeHuens
T.I'Mopran 3auHTepecoBajcsi reHeTukoil. OOBEKTOM €ro ucciea0BaHui
cTaJla IJI0/]0Bask MylIKa Jpo3oduia.

Tomac I'ent Mopran — aMepuKaHCKUI OMOJIOT, OAWH W3
OCHOBOIIOJIO’)KHUKOB TEHETHKH, ObLT mpeacenarenem Ha VI
MextyHapoqHOM KOHIpecce IO IeHeTuke B ropoae Mraka
urrara Hero-Hopk (1932). 3a orkpsitie: «Poib XpoMocoM B
HacJIEACTBEHHOCTH» cTall jaypearoM HoOeneBckoil mpemun B
1933 rony.

@ Paccmorpute pucyHKH M HaluTe NpUYMHBI BbIOOpa MopraHom B Ka-
4yecTBE 00bEKTa UCCIIET0BAaHUN MYIIIKU IPO30(UIIBI.

g A

camey camka




* B 1abopaTopHBIX yCIOBHSX INIOJOBast MyIIKa yepe3 Kaxapie 10-15
JIHel 00pa3yeT HOBOE MOKOJICHHE;

* MImMeeT Mano XpoMocoMm;

* Mimeet MHOTO pa3iMyaromuxcs mno GeHoTumy Gopm.

[Ipu ckpemmBaHUKM TOMO3WTOTHBIX MYIIEK C CEPHIM TEIIOM W HOpMAllb-
HBIMH KPBUIbSIMH (JOMUHAHTHBIC TPU3HAKH) C MYIIKAMU C TEMHBIM TEJIOM U
PYIMMEHTAapHBIMH, TO €CTh HEJIOPA3BUTBIMH KPBUIBSIMH (pelleCCUBHBIC
NPU3HAKH) B TOTOMCTBE BCE MYXH OKa3aJIUCh CEPBIMH C HOPMAJIbHBIMHU
KPBUTBSIMU. 3HAYUT, IPOSBUIICS TIEpBbIN 3aKkoH Menaens. OQHaKo MpH CKpe-
NIMBAHUH TIOJTYYCHHBIX B TICPBOM MOKOJICHUU TE€TEPO3UTOTHBIX MYIIEK C pe-
IIECCHBHBIMH 110 000MM IMPH3HAKAM MYIIKAaMH KOJHYECTBEHHOE COOTHOIIIE-
HUE TIOTY4YCHHBIX IOTOMKOB HE COOTBETCTBOBAJIO 3aKOHAM MeEHesl.

CornacHo 3akoHaM MeHzenst, Ipy CKPEUIMBaHUN MYIIEK C JUTE€TEPO3H-
TOTHBIM T€HOTHUIIOM C OCOOSIMU C PEIIECCUBHBIMM MPU3HAKAMU B MOTOMCTBE
JIOJDKHBI OBITH TONMYy4eHBl 25% MYyIIEK C CEepbhIM TEJIOM U HOPMAaJIbHBIMH
KPBUIBAMH, 25% — ¢ cepbIM TEJIOM U PYAUMEHTAapHBIMU KPBUIbAMHU, 25% — ¢
TEMHBIM TEJIOM U HOPMAJIbHBIMH KPBUIBSAMHU, 25% — C TEMHBIM TEJIOM U pY-
JUMEHTAPHBIMHU KPBUTbsIMU. HO Takoe COOTHOIIEHHE HE MOIy4HiIoch. Pac-

MIEIJIEHUE B JEHUCTBUTEILHOCTHU

0Ka3aJIOCh CIICTYHOIIUM: alah XK
o P 1 b4 bb
41,5% — c cepbpIM TEJIOM U HOp-

MaJbHBIMU KPBUIbIMU
41,5% — ¢ TEMHBIM TEJIOM U PYy- cepoe Tero, a a
F, HopmaibHbIe
JUMEHTApHBIMU KPbUIbSIMHU; KpBUIBS
TEMHOC TC 0

8,5% — ¢ cepbIM TEJIOM | PyIH- — —~ pyanmMenTapHbie
MEHTAPHBIMU KPBUIbSIMHU;
8,5% — ¢ TEMHBIM TEIOM H

HOPMaJIbHBEIMH KPBUIbSAMHU.
IIpnynHOM TakKoro pacuerie-
HUA SBJIACTCA paCHOHO)KeHI/Ie HEC-
aJUIeJbHBIX T€HOB B OJHUX U TeX a ‘EE’
KE XPOMOCOMAX U, CIIEJOBATEIBHO, b bb
UX COBMECTHOE CIEIUIEHHOE Hac- :
nenoBaHue. Bcau 3To Tak, Torma t ‘l/ i ‘
KaK BO3HHMKAIOT 0COOU C HOBBIMHU 41.5% | 41.5% | 8.5% | 8.5%

KOM6HH&HH5[MH IIPHU3HAKOB, OTJIH-
YJaloMMUMHUCA  OT  POAUTCIIBCKUX

(1 7%)? Ananuzupyiowee ckpewjusanue opo3oghunst




WccnenoBanus  Iokasaju,
YTO MPUYMHON BO3HUKHOBEHHS
HOBBIX KOMOWHAIIMH SIBJISICTCS
o0MeH reHaMu (KpOCCHHTOBED),
MIPOUCXOMSAIINN BO BpeMsI KOHb-

FOTaIliX TOMOJIOTMYHBIX XPOMO-
coM B mpodasze mepBoro Jerne-
Hus Mero3a. Yacrora cOOBITHI
KPOCCHHTOBEPA 3aBHCHUT OT pac-
MOJIOKEHUsI TEHOB B XPOMOCO-
Max. Uem paneliie Apyr oT Apy-
ra pacroJOXeHbl TEHBI, TEeM
OoJpIlIe YacTOTa KPOCCHHTOBE-
pa. M3yueHne 3TUX IpOLIECCOB
IMO3BOJIMJIO CO3JaTh T'€HETHYEC-
KHE KapThl OPTaHU3MOB. Y Kak-
JIOTO  OpraHM3Ma  KOJIMYECTBO
TPYII CIETUICHUS PaBHO Tario-
HUTHOMY YHCITY XPOMOCOM.

Paboras BMecTe ¢ TaJaHTIN-
BBIMH COTPYIHUKAMH B 00JIaCTH
U3yUYEHUS] XPOMOCOM — IIUTOTe-
HETHKHU, MopraHy yaanoch pas-
rajatb MPUYUHBI HEOOBIYHOTO
COOTHOIIICHUS  TPU3HAKOB |
chopMyIHpOBaTE  XPOMOCOM-
HYIO TCOPHIO HACIEICTBEHHOC-
TH. OCHOBHBIE ITOJIOKEHHUS dTOMU
TEOPUU CIEAYIOIINE:

1. Pa3Hble reHbl MOTYT pac-
MoJIaraTbCs B OJHOM XPOMOCO-
Me. Kaxnas xpomocoma mipesc-
TaBIIsICT co0oii rpynmy
crerienuss reHoB. KoiandecTBo
TPYMIN CLUEIUICHUS Y TOMO3UTOT-
HBIX OPTraHU3MOB PAaBHO YHUCIY
XpPOMOCOM B TaluIOUIHOM Habo-
pe.

2. Kax el TeH B XpOMOCO-
M€ 3aHUMaeT ONpEeNEIECHHOE

B lb b B b B '3'3

Cxema nepexpecma xpomocom

A — comonoeuumnvle Xpocombl

B, C — nepexpecm xpomocom (kpoccunzoeep)
D — xpomocomvl, 0bMmensasuuecs ceHHbLMU

ywacmkamu
ne ﬂ .
HEeKpOMUYecKul
HOpMATbHOLU Jaucm
JAUCm s
s
1 - "'}Y{l\'
npocmoe coueemue COJICHOE coyeemie
°Bk b 6
Hesaoc HHbLL 3aocmpeémblu

iﬂpk Eﬂ(.\:

onyuleH bl 3nu()epfwuc HopmaJlean anudepmuc

6 55 O
HOp 5 blu

npodoxzeogambzﬁ
nio

D d
70 ’P

6bICOKULL BCX00 KAPIUKOBbILL 8CX00

71
M m

Hopmalbublil NAMHUCIT
aucm aucm

MECTO (JIOKYC); TeHBI B XpOMO- [ enemuyeckasn kapma momama (6ykeamu 06o3nayensl

COMax pPacIIOJIOKCHbBI JIMHEMHO.

2EHbl, uucj)pamu — MeCcmonoJjlodxHceHue 2€H06).




3. Mex Iy TOMOJIOTHYHBIMH XPOMOCOMaMH MPOUCXOIUT OOMEH aJlielb-
HBIMH F€HAMH.

4. PaccrosiHue MEX]ly T€HaMH B XPOMOCOME IMPSIMO MPONOPLUUOHAIBHO
YHUCIIy KPOCCUHTOBEpa MEXKIY HUMHU.

@ 1. Ompenienure 4nUCIO TPyl CHEIUICHUS Y muMIan3e (2n=48) 1 KypHIbl
(2n=78).

2. Mexny KakuMH F'€HaMH 4acTOTa KPOCCUHIOBEpa MUHHUMAaJjbHa?

A)AuV;anv A a

B)Aub;auB B b

C)KuD;kud

D)EuC;eunc C ¢
D d
E e
K k
v

3. Ilpu ckpenmBaHuu poOAUTENBCKUX (HOPM ObUIM MOITYy4EHBI THOPUIBI C
renotuniom CcDdEeKk. Hwmeercs mnonHoe OOMHUHUpOBaHHE, T'EHBI
cueruienbl. KpoccuHrosep He mnpousomien. Beimummure ramersl,
MIOJIy4YE€HHBIE NTPU CKPELIMBAHUU.

4. CornacHo cxeMme, paclojOKUTE Mapbl T€HOB B MOPSAAKE YBEIUYECHHS
crenenu cuerieHust mexxay Humu: AK; Ab; bD; bK. Tloscuute cBoii
OTBET.

A
b

o

©000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000



I'eHeTHKA MOJIA

B nanexom mpouuiom oJJHUM U3 BOIPOCOM, KOTOPBI HHTEPECOBAI JIHO-
Jiei ObUT BOIIPOC O TOM, KaKOM M3 pPOAUTENel urpaeT BaKHEHIIYI0 poib B
(dhopmupoBannu nojna y pedenka. OOBIYHO CUUTAIOCH, YTO OCHOBHYIO POJIh
Urpaer >keHIuHa. Yacto, Koraa noapsa poskKaaauch JeBOYKH, OOBUHSIINCH
U Jlayke Haka3bIBanuch Marepu. Kak Bbl ;ymMaere, Kakod U3 POIUTENEH UT-
paeT pelIaolIyIo PoJib B ONPEIEICHUHN o1a pedeHka?

[IpoBenure mccnenoBaHWE W ONpENENUTE, Kakas 0coOb UTPaeT polib B
OIIPEJEIICHUH 110714 y pa3HbIX OpraHu3MoB? [l OIy4eHus! OTBETOB IIPOBE-
IHTe 00CYKICHHUE.

¢ d
A

?

* OT yero 3aBUCUT MOSIBIIEHUE MAJIbYMKA WIH AEBOYKH?

* Kak onpenensiercs o y pa3HbIX )KUBOTHBIX ?

Ecmu paccmMoTpeTs XpOMOCOMHBIH HA00P MYIIKA JPO30(UITBI, TO MOKHO
YBHUJIETh, YTO 3 Hapbl XpOMOCOM (2yTOCOMBI) HE OTIMYAIOTCS Y CAMIIOB U ca-
MOK M TOJIBKO IO OJIHOM Mape HaOII0IAI0TCs OTIUYUS. DTO MOJOBBIE XPOMO-
COMBI. Y caMKu 3T0 XpoMocoMbl XX, y camia — XY. Takum oOpa3om, y ca-




MOK XpOMOCOMHBIN Ha0oOp B rameTax paBeH 3+X, a y camuon: 3+X u 3+V.
3HAUUT, T0JI ONpEIENAeTCs CaMI[aMU.

VY opranu3MoB C KEHCKON reTepOraMeTHOCThIO OTPE/IeICHHE T10J1a 3aBH-
CHUT OT SIMLIEKIIETKH.

Cpenu OpraHu3MOB BCTPEYAIOTCS U TaKHeE, Y KOTOPBIX B XPOMOCOMHOM
Habope y camMmok XX-XpOMOCOMBI, @ y CaMIIOB HET Y-XpPOMOCOMBI. XPOMO-
COMHBII Ha0Op y Takux camioB obo3Havaercst XO.

Y caM110B MO XpOMOCOMHBIN Habop: XX, a y camok: XO.




YV MeIOHOCHBIX MYes XpOMOCOMHLIﬁ Ha60p CaMOK 2H, a CaMIIOB n.

(4) Eme naBHO OBLTO M3BECTHO, YTO B PA3BUBAIOIIMXCS MOIMYJISIIIASIX MHOTHUX
: ’KMBOTHBIX M Y€JIOBEKAa COOTHOILIEHHE IOJIOB COCTaBIsAeT mpuMepHo 1:1.
: KaxoBbI IPUYHHBI 3TOTO SIBICHHS?

BceromuuTe, 4TO BBI 3HAETE O CLEIIEHHOM C IT0JI0M HacjIeI0BaHHHU.

[TonoBbIe XPOMOCOMBI OMPENETSIOT HE TOJIBKO MOJI Opranu3ma. B aTux xpo-
MOCOMax, TaK K€, KaK U B ayTOCOMax, UMEIOTCS TPyIIbl cUeIuieHus. Bol yxe
3HACTC, 4YTO 3THU I'CHBI, KaK W HACJICAOBAHUC HA3bIBAIOTCsA CHCIIJIICHHBIMHU C II0-
oM. Hampumep, depenaxoBasi OKpacka MIepCTH (YepeOBaHNEe YEPHBIX U KEll-
TBIX MATEH) BCTPEYACTCS TOJBKO y Komiek. KOTOB ¢ Takoi OKpackoil He ObIBacT.
Jonroe BpeMsi He MOIIH JaTh 00bsicHeHHE 3ToMY (hakty. [Tocne Toro, kak cTano
M3BECTHO O HACJIEIOBAHHHM, CIEIUICHHOM C IIOJIOM, 9Ta 3arajika Obljia pemieHa.
UepHasi okpacka MIEPCTH Yy KOIIEK OMpeNesseTcs] TOMHHAHTHBIM TeHOM B, a
pBDKasi — perieCCUBHBIM TeHOM b. JIaHHBIC TEHBI PACIIOIOKEHBI B X-XPOMOCOME.
BY-xpomocome 3T reHsl 0TCyTCTBYIOT. UepenaxoBasi OKpacka BOSHHKAET MPHU
coyeTaHuy renos Bb.
() YkaxuTe IponyIeHHbIE TCHOTHITH Ha CXeMe U O0BSICHUTE HEBO3MOXKHOCTh
MPOSIBJICHUSI Y KOTOB YEPEIaxOBOH OKPACKH MIEPCTH.

YepHble — ? UYepHbie — ?

of B

Peokne — ? Proxue — ?

ooo-.oo.oootooo.oooc

YepemaxoBbie — ?

Bb1 yxe 3HaeTe, 4To y 4YeroBeKa reMopuius (HECBEPTHIBAEMOCTh KPOBH)
HACJIEYeTCsl CIEIUIEHO ¢ TojoM. JlanbroHM3M (HECNOCOOHOCTh pa3iuyarh
KPaCHBIN U 3€JIEHBIN [[BETA) TAK)KE BBI3BIBACTCS PELIECCUBHBIM T€HOM, PACIIOO-
JKEHHBIM B X-XpoMocoMe. PeriecCHBHBIN MPU3HAK HE MPOSABISIETCA B TOM CIIy-
yae, KOrja B TeHOTHUIIE €CTh TOMOJIOTUYHAs! XpOMOCOMa X C HOpMaJbHbIM JIOMH-
HAHTHBIM T'€HOM. Y MaJIbYUKOB C pCeUeCCUBHBIM I'€HOM 00JIE3HD IIPOABJIACTCH,
MIOCKOJIBKY Y- XpOMOCOMA HE HECET I'€HOB, AJUIEJIBbHBIX 'eHaM B X-XpOMOCOME.




¢y Onpezennre, KakKO€ TOTOMCTBO OXKUJIAETCSA B CEMbE, IJI€ MaTh — HOCHUTEIb-
’
- HAIIa TeHa reMo(uiInu, a oTel| 310pOB.

MpimeyHasi aTpopust 'y 4eso-
Beka. JTta 00JIe3Hb CBsI3aHa ¢ 0Ciad-
JICHWEM MBI U MoTeper padoToc-
nocobHoctr. Takue OosbHBIE OOBIY-
HO He *)uBYT Oonbiie 20 net. [Tpuun-
HOU O0OJIe3HN SBISIETCS HECIOCO00-
HOCTb T'€Ha, pacloJIKEHHOTO B X-Xpo-
MOcoMe, 00eCIeunuTh CUHTE3 OAHOTO
u3 OenkoB MbII. [Tocne BeIsICHEHHS
MPUYHHBI 3TOW 00JIe3HH OBLIH TPEIII-
PHUHATHI ONIpe/IeJICHHbIC [Iaru B Harl-
paBJICHUU €€ JICUCHUSI.

Ecnu ananu3upyemble TeHBI JIO-
KaJIM3yIOTCS B TIOJIOBBIX XPOMOCO-
Max, TaKO€ HACIJIeJIOBAaHUE HA3bIBAIOT
CIIETUIEHHBIM ¢ ToJIoM. Mopras ¢ coT-
PYIHHKAMHU SKCIIEPUMEHTAIBHO J0-
Ka3zany, 4To X U Y-XpOMOCOMBI UMe-
IOT OTHOIIEHHE K OMNPEACNICHUIO TO-

na. [ToaToMy 3TH XpoMOCOMBI OBUTH Ha3BaHbI MOJIOBBIMU. Elie gaBHO ObLIO 3a-
MEUEHO, YTO COOTHOIIEHHUE CAMIIOB U CAMOK B MOMYJISALUAX MHOTUX >KMBOTHBIX
cocrasisieT 1:1. Ilon, KOTOpPBI MMEET OJMHAKOBBIE MOJIOBBIE XPOMOCOMBI, Ha-
3bIBAETCSl TOMOTAMETHBIM, Pa3HbIe — FeTePOraMeTHBIM. Y dYeloBeKa, 1po3odu-
JBl M psiia IPYTUX OPraHM3MOB FOMOTAaMETEH JKEHCKHi 1moj, y 6abouek, mpec-

MBIKAarOIIMXCs, IITHUIL — My>KCKOﬁ.

@

2. YCcTaHOBUTE COOTBETCTBUE.

* 110J1 OTIpeIeIIsAeTCS
caMIaMu

* [10J1 OTIPEACIIACTCS
caMKaMU

OO0BbsicHUTE BBIOOP OTBETOB.

©00000000000000000000000000000000000000000000000

IIbI 1 TCHOTHUIIBI IIOTOMCTBA.

1. Bemumute TraMcCThI, o6pa3yfoumec;1 B OpraHU3MC YCJIOBCKA, YUUTBI-
Bas KOJMYCCTBO U BUJIbI XPOMOCOM.

a) cTpayc

b) mmmnanze

C) JATYyIIKa

d) Tputon

€) rrop3a

f) TyTOBBI HIENTKOTIPSZ

3. MOFYT JIA TIOSAIBUTBHCA Ha CBET ACBOYKU C IMIPOSABJICHUEM )IaJ'IBTOHI/BMa?
IlosicHuTe OTBET. BHIMUIIINTE T€HOTHIIBI pO,I[I/ITeJ'ICI\/'I, a TaKXKe (1)CHOTI/I-




I'eneTrnka 4esioBeKa M MeIUIIHHA

@ !I3yucHue reHETHKH YCIOBEKA B [IEPBYIO O4epe/ib HEOOXOUMO ISl pasBH-
TUSI MEIMIIMHCKUX 3HaHui. M3-3a reHeTmyeckux HapymeHud okomno 15%
SMOpPHUOHOB TOTHOAOT ele A0 poxkAcHUs, 3% nereit — npu poxaeHuu, 3%
JIeTel yMUpPAIOT, HE JOCTUTHYB B3pOCIIOro Bo3pacta, 20% mnroaeil He BCTyma-
10T B Opak u 10% OpakoB — 6e3neTHbl. Kak mpoucxoast mogoOHbie Hapy1ie-
Husa? Kakyro posib pu 5TOM UTPAIOT MEPEUNCICHHBIC HIKE TPUYUHBI?
1. JIOMUHAaHTHOCTh WJIM PELECCUBHOCTh MPU3HAKA, a TAKXKE €ro ayToCOM-
HOE€ WJIU CLIETVIEHHOE C M0JIOM HAacJel0BaHUE;
2. XpOMOCOMHBIE UJIM T€HOMHBIE MyTallUH;
3. IlposiBieHnE TeHOTUIIA B 3aBUCUMOCTH OT YCJIOBUH OKPY’KaIOLIEH Cpeibl;
4. I'enHble MyTalMy, CBS3aHHBIC C HEJOCTAaTKOM CHHTE3a ()EPMEHTOB WIIH
TOPMOHOB.
[IpoBenuTe uccieoBaHUE U BBIACHUTE: MPUUYMHON BOSHUKHOBEHMS KaKHX

3a00NeBaHMi y YelloBeKa SBISIFOTCS M3MEHEHHUS B XPOMOCOMAaxX M Pacriolio-

JKEHHBIX B HUX I'eHax?

W3BecTHO HECKOJIBKO THICSY OOJIE3HEW YeTIOBEKa, BBI3BIBAEMBIX T€HETHUECKU-
MU OTKJIOHEHHUSIMH, HO TIOJTHOCTBIO U3yueHbl He Bce. [Ipuunnoil Takux 3abore-
BaHUU MOTYT OBITh KaK T€HHBIC, TAK U XPOMOCOMHBIE MYTallUU. DTH MyTaIlll
MOTYT IIPOUCXOUTH KaK B ayTOCOMax, Tak U B IOJIOBBIX XpoMocoMax. Iloato-
My Takue 3a00JieBaHHsI MOTYT UMETh ayTOCOMHO-AOMHHAHTHBIN THI HACIEI0-
BaHUs, KaK HallpUMep CUHIPOM Mapgpana, nonuoakmuaus u aymocomHo — pe-
LIECCUBHBIN TUI HACJIEOBaHUs, KaK HAIIPUMED, albOUHUM, (PEHUIKEeMOHYPUS.
O 3a60s1eBaHUSX YETIOBEKA, CIETIJICHHBIX C TOJIOM, OBLIO yXe CKa3aHO B Ipe-

JbIAyLIEN TEME.

Xpomocommnvie mymayuu MOTYT OBITH
CBSA3aHbl C U3BMEHEHUEM CTPYKTYpPBI XpOMO-
coM (pwc).

Hanpuwmep, npu aeneunn (yrpare) gac-
TH TSITOH XPOMOCOMBI y YelloBeKa HaOIro-
JaeTcst CUHAPOM Jledcena WIIA KOIIAYbETo
KpUKa, TPU HEKOTOPBIX TPaHCIOKAIUAX
(mepeHoc ydacTka XpOMOCOMBI) WM HH-
BepcHsiX (MIOBOPOT y4acTKa XpOMOCOMBI Ha

'Y

Pebenok ¢ cunopomom Jlexcena

180) mposBIsIOTCS OnpeaesieHHbIe (OPMBbI
JEUKO3a.




l'enomnvie mymayuu cBsi3aHbl ¢ U3MEHEHUEM KOJIMYECTBA XPOMOCOM B Ka-
puotune. Brl yxe 3Haere, uro cuHApPOM [layHa CBsi3aH ¢ HaJU4MEM JIMIIHEH
xpomocombl B 21-i1 mape, cunapom Ilatay xpomocomsl 13-if mape, a cuHaApOM
OnBapaca — ¢ 18 xpomocomoit. Takue MyTaluuu Ha3bIBAIOT MPUCOMUAMU.

Berpeuatorest Takke HapylIeHHsI, CBI3aHHbBIE C HEAOCTATKOM MM N30BITKOM
MOJIOBBIX XpomocoM. Harmpumep, mpu OTCYyTCTBHM B XPOMOCOMHOM Habope
JKEHIIUHBI OHON X-XpOMOCOMBI pa3BUBAETCS CUHAPOM Lllepewesckozo-Tephe-
pa, a Hanu4yue JuIHed X-XpoMocoMbl y My>k4uH (XXY) NPUBOAUT K CHHIPO-
My Knatinghenomepa.

e
Cunopom /layna
Ilpuyuna: Hanu4ue JMIIHEH Xpo-
MOCOMBI B 21-i mape .
Ilpusnaku: TIJIOCKOE JHILO, Y3KUI
paspe3 mia3, KOPOTKHE PYKH, HH3-
KU pOCT, YMCTBEHHAsI OTCTaJIOCTb.

eecececccccececee
Cunopom Illepewesckozo-Tepnepa

Ilpuuuna: oOTCYTCTBUE OIHOM
XpPOMOCOMBI B 23 miape.

Ilpusnaku: NposBIAETCS KEHCKUN
(eHOTHII, TIOCKOJIBKY B XPOMOCOM-
HOM Ha0ope COXpaHseTCs OHA
X-xpomocoma. OHaKo TOJIOBbIE
KeJie3bl Helopa3BUThL. Poct HEOOIb-
IIOM, YIIIN pacroioKeHbl HU3KO,
Pa3BUTHI KOKHBIC KPbLJIOBUIHBIC

CKJIAJKU 110 OOKaM IIIEH.




Cunopom Illamay
Ipuuuna: nanuuue numiHed 13 napsbl
XPOMOCOMBI.

Ipusznaxu: nedexTsl TIa3Horo 5010~
Ka, MO3TOBOTO M JIMIIEBOTO OT/EJIOB
yeperna, IMeperopoiok cepiia, Hapy-
LIEHHUs B MOYKaX, KUIIEYHHUKE, Opra-
Hax MoioBoi cucteMbl. OOBIYHO Ta-
K1e OOJIbHBIE HE JKUBYT OOJbIIE TOAa.

[Iporpecc MEIUIIMHCKOM T€HETHKH CIIOCOOCTBOBAN PAa3BUTHUIO JHATHOC-
TUKU HAcJIeZICTBEHHBIX 3a00JieBaHUM, MX MpPaBWIbHOMY JiedeHHto. Kpome
TOT'0, MEIUKO-TeHETHYECKOE KOHCYJIbTUPOBAHUE, PA3BUTOE BO MHOTHX CTpa-
HaX, B TOM YHMCJIC U B HAIIEH, CIOCOOCTBYET MPEAyIPEKISHUIO pacIpoCTpa-
HEHUS HaCJEeIACTBEHHBIX OoJie3HEH mpu ONM3KOPOJACTBEHHBIX Opakax. Ilpm
3aKJIFOYCHUN TaKUX OpakoB y MOTOMCTBA 3HAYUTEIHHO BO3PACTaeT BEPOST-
HOCTh TIPOSIBJICHUSI HACJIEICTBEHHBIX OOJIe3HEH W3-3a mepexojia BPEIHBIX
PELECCUBHBIX T€HOB B TOMO3UTOTHOE cocTosiHue. Hampumep, Tak gpeHoTu-
MUYECKU MpPOosBIIsIeTcs TanacceMus. bonee Toro, B Takux Opakax pokaaercs
NPUMEPHO B JIBa pa3a OOJbIlIe MEPTBBIX JeTei. B Meanko-reHeTHdecKux
KOHCYJIBTAIUSX BBISCHSAETCS POIOCIOBHAS Oy IyIIUX poaUTeNeil (reHeaaoru-
YecKoe JPEBO), HUCIOIb3YIOTCS IUTOI€HETUYECKHUEe, OMOXUMHUYECKHE METOIbI
uccnenoBanus. VIHOT1a XpOMOCOMHBIE HIJTH T€HHBIE HAPYIICHUS Y POUTENCH
(eHOTUITYECKH HE MPOSIBIIAIOTCA. Takue HapyIIeHUS MOTYT IMpPOSIBUTHCS B
OMU3KOPOACTBEHHBIX OpaKax.

Kpome Toro, B nepnos 6epeMEHHOCTH MOXKET OBITh MPOBEIECHA BHYTPH-
yTpoOHasi TUarHOCTUKA MOCPEJCTBOM aMHUOIICHTE3a: U3BJICUEHHE OKOJION-
JOJHON KHUIKOCTU Uil OMOXMMHMYECKOTO U LUTOTCHETHYECKOTO aHajH3a.
Yarmie Bcero aMHHUOIICHTE3 TIPOBOJIAT JUISI TOTO, YTOOBI yOSIUThCS, UTO Oy Iy-
il peOeHOK He MMeeT Takux 3abosieBaHuid, Kak cuHapoM JlayHa win
cunapoMm Onpapzca. OJHAKO C MOMOIIBIO 3TOIO0 METOJIa MOYKHO BBISBUTH
HECKOJIbKO COTE€H T€HETHYECKHX 3a00JeBaHUil, TaKUX KaK CEPHOBUIHO —
KJICTOYHAs] aHEeMHUS U JP.

Hano moMHUTH Takke ¥ O TOM, YTO PHCK BO3HMKHOBEHUS HACIICIACTBEH-
HBIX 3a00J1€BaHUs CBsI3aH C MyTareHHbIMU (dakTopamu. K Takum ¢akropam
OTHOCATCS: XUMHUYecKUe (ObITOBasi XMMHUs, HEKOTOpPbIE MHILEBbIE KpacUTe-
T, SIZIOXUMHUKATHI), THTEHCUBHBIE 2JIEKTPOMAarHUTHBIE KoJjeOaHus, OHoIo-
TMYECKHE MyTareHsl (BUPYChl, HEKOTOPBIE BUJIbI IPUBUBOK).




3a mocinegHue TOoAbl YBETUYWIOCHh KOJUYECTBO M'EHETUYECKUX H3MEHe-
HUH, MMaTOJIOTUH BO BpeMsi OEPEMEHHOCTH U TIOPOKOB Pa3BUTHA. ITO MOXKET
OBITH CBSA3aHO C YBEIMUYECHUEM KOJIMYECTBA MYTAareHOB B OKpY’KaroIlen cpe-
ne. Y‘-IGHBIC BBISICHUIIN, YTO B pGSYJ'II)TaTe BOSH@ﬁCTBHH NCTOYHUKOB I/ICKyC-
CTBEHHOM paJiialiiud Jake npu cobmonaernnn mep 3amuthl 0,05% HOBOPOXK-
IEHHBIX IeTell CTAaHOBIATCA HOCHUTEISIMH OOJNBHBIX IeHOB. CoMaTHYECKHUE
MyTalyH, BBI3BAHHBIC BIMSHUEM YCIOBUN OKPY’KAIOIIEH Cpebl, MOTYT IIPH-
BOJUThH K BOSHUKHOBEHHIO PAKOBBIX 3a00JICBaHUM.

I'ennvle Oonesnu BO3HUKAIOT HM3-32 MyTa-
U, U3MEHSIOIINX CTPYKTYPY OTIEIbHBIX
reHoB B Mosekyiie JIHK. Otu rensl naroso-
TMYECKUX MPU3HAKOB, SBISIOTCS aljIelis-
MU I'€HOB, KOTOPbIE KOHTPOJIIUPYIOT pa3BU-
THE HOpPMaJbHBIX IpU3HAaKoB. B Hacro-
SIIEE BPEMS y YEIOBEKa U3BECTHO CBBILIE
400 rennbix Oosne3Hed. OCHOBHOW MpUYHU-
HOW MPOSIBIICHUS STUX OOJIC3HEH SIBISICTCS
n3meHenust B mosiekyne JTHK.

boJsie3nn, cBsi3aHHbIE ¢ HAPYLIEHHEM 00MeHAa BellecTB

Hapywenus obmena yIieBOLOB CBSI3aHbI C
MyTalUsIMA T€HOB, KOHTPOJIMPYIOIIUX CHH-
Te3 (PEePMEHTOB, PACUIECTIJIAIOIINX MOHOCAXA-
punbl ¥ aucaxapuiabl. Pan takux 3aboneBa-
HUH CBSI3aH C HapyIIeHHEM pabdOThl HEPBHOU
cucTeMbl 1 MHOTuX opraHos. Hanpumep, 60-
ne3Hp Tesg-Cakca NpUBOAMT K pa3pyLICHHUIO
MUEJIMHOBBIX 000JIOYEeK HEpPBOB, YMCTBEH-
HOW OTCTaJOCTH, TOTEPE KOOPAMHALIMK JBH-
JKEHUH, UHOTZA K IIOJIHOM HENOABUKHOCTU U
HapyIIeHNIO (PyHKIMIT HEKOTOPBIX OPTaHOB.




Bozzeswu, C6sA3dHHble C Hapyuilenuem JUNUOHO20 0OMeEHA
eeuiecme, MOMNCHO pa3de.ilumb Ha 08e epynnasl:

1. Bone3nu, pa3BuBaromuecs u3-3a HAKOIUICHUS MPOAYKTOB

oOMeHa B KJIETKaX WM KPOBH;
2. Bone3Hu HEPBHOW CUCTEMBI U3-3a HAPYIICHUS JIMITUIHOTO
oOMeHa.

BornesHu, CBSI3aHHBIC C HApyuieHUEM AMUHOKUCTIONHO20 0OMeHa COC-
TaBJISTFOT HanOOoJIee OOIIMPHYO TPYIITY CPEIU TeHHBIX Oone3Hel. Harr-
puMep, PEHITKETOHYPHSI X THPO3UHEMUSL.

Hapywenus obmena sumamurog cmanogamcs PUIUHON pa3BU-
TUSL pasHbIX OonesHeil. Hampumep, 0one3Hh TOMOIMCTHHYPUS
MPUBOJUT K TIOBPEXKACHUSIM B HEPBHOW CHCTEME, 00pa30BaHUIO
TPOMOOB BHYTPH KPOBEHOCHBIX COCYIIOB, Ie(eKTaM XPyCTaJIHKA.

9 1. Ha ocHoBe Marepuana 3TOM U NMpeAbIIyIIUX TeM, paclpeaesIuTe TreHe-
THYecKre 0OJIE3HH YeNIOBEKA COTJIACHO MPUBEICHHON HUXKE CXEMeE:

Tunbl MyTanui
I'ennble XpOMOCOMHBIE I'enomHbIE

I/ICHOJIBS}’H JOITIOJIHUTCIIBHBIC HMCTOYHHKH PIH(bOpMaHI/II/I, BBIITUIINUTE
CHUMIITOMBI JaHHBIX 3a00/I€BaHUN U cnenaﬁTe BBIBOJbI O BJIMAHHH I'€CHOB
Ha OpraHbl 1 CUCTEMbI OPIraHOB B OPraHU3ME 4YCJIOBCKA.

2. Kakue renerndeckue 3a00JIeBaHUS YEIOBEKA HE MEPEIAIOTCS MTOTOM-
ctBy? OOOCHYHTE CBOI OTBET.

3. [logroroBeTe mpe3eHTanMo Ha TeMy: « COBpEMEHHBIE METOJbI Jeue-
HUS HACIIEACTBEHHBIX 3a00JIEBAHUINY.




I'eHoTHII KAK LEJIOCTHAA CHCTEMA

@ B pesynbTare M3yueHHs HACIEACTBEHHOCTH BBISCHHIIOCH, YTO T'€HEI
: MIOJIBEPYKCHBI MHOXKECTBEHHBIM BO3JICUCTBHUSIM. Pa3BuTHE MPU3HAKOB Opra-
: HE3MA IPOUCXOJIMT TI0]] BIMSHUEM B3aUMOJICHCTBUS MHOXKECTBA IEHOB.

* Kak ke BIUSIOT TaKue B3aMMOJICHCTBHSI TCHOB HA ()eHOTHUTI?
* BcriomuwnTe, kKakue Mpu3HAKKA 00s3aTETIHHO BCTPEYAIOTCS Y TOMyOeH ¢
OIEPEHUEM Ha HOTaX WK y OSCIIePCTHBIX COOaK?

PaccmoTpuTe pHUCYHKM M OIpENEauTe, YTO B CXEMaX CKPEIIMBAHUA
COOTBETCTBYET U HE COOTBETCTBYET 3akoHaM | .Mennens u T.Moprana.
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oeticmeusi 2eH08
CooTHoIIIEHUE CEephIX, YepHbIX U Oenbix KponukoB B F, cocraBiser

9:3:4, a kxpacHBIX U OEJIBIX IBETKOB TYIIMCTOrO ropoiika — 9:7.

B3anMocBsi3aHbI U COITIACOBAHBI KAK OMOXUMUYECKHE TIPOIIECCHI B KIIETKE,
TaK ¥ (PU3UOIOTHYECKUE MPOLIECCHI B 1IEJIOM Opranu3me. B nepByro ouepes,
ATO CBS3aHO C TE€M, YTO T'€HOTHII — 3TO CHCTEMa B3aUMOJICHCTBYIOIIMX TCHOB.

T'eneTnxn BBISICHUIIM, YTO BBaHMOHCﬁCTBHC MOXCT IMMPOUCXOOUTH KakK
MCIKAY aJUICIIbHBIMH, TaK U HCAJIJICJIIbHBIMU I'CHAMU, KOTOPBIC PACIIOJIOKCHBI
B Pa3HbIX JIOKyCaX KaK OJHHX, TaK U Pa3HBIX XPOMOCOM. XOTSI HEKOTOPBIC M3
ATHUX B3aUMOJCHCTBHUI MaJIO BIUSIOT Ha U3MEHEHHUE OMOpa3HO00pas3us, py-
rHe UMEIOT 0OoJbIIoe 3HaueHHe. VI3MeHeHne WiIM HCYEe3HOBEHHE HEKOTOPBIX
B3aMMOJICHCTBUI MOXKET PUBECTH K YHHUUYTOXKEHUIO OnopaszHooOpaszus. I1o
co3aaeT Mo0aIbHYI0 SKOJIOTHYECKYI0 Ipoliemy.



Menzens nosaras, 4YTo KaxAbli IPU3HAK KOHTPOJIUPYETCS OJHOM Mapou
alueNnbHbIX TeHOB. OJHAKO B pPE3yJbTaT€ MHOIOJETHHUX HCCIEJOBAHUNA H
OTBITOB OBLIO YCTAHOBJIEHO, YTO MPU3HAKH MOTYT KOHTPOJIMPOBATHCS JBYMS
u Ooee anmenbHbIMU TeHaMu. Eciu nmpu3HaK KOHTPOIUPYETCS HECKOIBKUMU
AJJIENAMU, TO TAKOE SIBIEHUE Ha3bIBAETCSI MHOYKECTBEHHBIM aJUIETIM3MOM.

He3aBucumo oT xosimyecTBa ajjiesiel, OnpeAessiolnX OJUH NpHU3HaK, B
JTUIIOUIHOM Habope OyAyT MpUCYTCTBOBATH JBa aJUIeIs, B TAINIOUIHOM —
ToJIbKO oauH. Ecnu oquH npusHak koHTposupyeres auiensmu C,, C,, C;, C,,
Cs ¥ T.4., TO y AMIJIOUIHBIX OPraHU3MOB MO>KHO BCTPETUTH B T€HOTHUIIAX CO-
yetanus aweneit: C,C,, C;C,, C,C; u np. B rarmongHom HabOpe COACpKUT-
s 0 OJHOMY aiuiento, Hanpumep, C,, C,, C; u ap.

VYV KpOJIMKOB IBET IIEPCTH KOHTpoJupyeTcs 4 pa3sHbiMu amensmu. [loc-
KOJIBKY MEX/Iy 3TUMH T'€HaM{ HET B3aUMOJICHCTBUS, Y JKUBOTHBIX HAOIIOAA-
eTcs 4 pa3HbIX (EHOTHUIIA.

Bcnomawnte rpynmel kpou y wenoseka: I, I, 111, IV. Onn onpenensroTcst
renamu A, B, O. 13 Hux rensr A u B nomuHanTHBI, TeH O — periecCUBEH.
Ecin A u B oka3pIBaroTCsA BMECTE, TO MPOSBISAETCS B3aUMOACHCTBAE T€HOB.
Bcero obOpa3syercst 6 reHOTUTIOB, 4 (heHOTHIIA.
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CKOJIBKO T€HOTHUIOB U (PEHOTUIIOB OYAyT UMETh JIETH, €CIIM MaTh IFeTepo-
3Ur0THA I10 BTOPOM I'pyIIIe, a y OTLA Y€TBEPTasi rpyIma KpoBH.

CocrtaBbTe cXxeMy U 0OOCHYHTE CBOI OTBET.

"A_‘ Bzaumooeiicmeue 2enos

: B resorune ressl MOryT B3auMozieiicTBoBarh. OO 3TOM BbI YKe UMeeTe TpeJic-
TaBJICHUE Ha IIPUMEPE Maphbl AJUIEIIBHBIX TEHOB, OJIMH U3 KOTOPBIX JIOMMHAHTHBIH, a
Jpyroil perieccuBHbI. OIHAKO HEAIENIbHBIE TEHBI TOKE MOTYT B3aMMOJIEHCTBO-
BaTb JIPyr C APyroM. B3anMMoAENCTBHMEM I'€HOB Ha3bIBAIOT CiIydad, KOLJA OAVH
NPU3HAK KOHTPOJIMPYETCS HECKOIBKMMM T'€HAaMH, W3BECTHBI CIIEIYIOLIUE THUIIbI
B3aUMOZICHCTBHS T€HOB: KOMILIEMEHTAPHOCTb, SIUCTa3 U MOJIMMEPUSL.




KommiiemenTapHocTb. KoMIUIEMEHTApHOCTD OINpENENseTCs] HeauIeIbHbI-
MU T€HaMH, BIMSIIOIIMMHU Ha Pa3BUTHE OHOTO MpHU3HaKa. PaccMoTpumM Hace-
JIOBAaHUE OKPACKM L[BETKA y JYLIUCTOro ropoiika. Eciu B reHoTHIIE pacTeHHs
COJIEPKUTCSL TOMMHAHTHBIN T€H TOJILKO M3 OTHOM aJlIeIbHOM Maphbl, TO IIBETKU
OymyT OenmbIMH, HO €CJIM JIOMHHAHTHBIE T€HBI M3 KaKIOH Maphl aJuleNneil oka-
JKYTCsl BMECTE, MOSIBATCSL KPACHBIE IIBETKU.

P: AAbb aaBB
66)11:16\ /6enme
AaBb
F.: KpacHeie
F,: AaBb » 4 Aabb » 2
AaBB > 2 9/16 AAbb>1 { 7/16
AABDb » 2 Kpacupie ~ 2aBB > 1 >geqp e
AABB > 1 aaBb » 2
4 reqgorumna agbb o
5 TEHOTHUIIOB

dnucra3. OauH U3 HeaUIeIbHBIX T€HOB MOXKET OCIIA0UTh ICHCTBHE APY-
roro. Takoe siBJIeHHE HA3bIBAIOT DMUCTA30M. Y KPOJIMKOB LIBET IIEPCTH OII-
penensercs AByMsl IapaMHy aJlJIeJIbHbIX T€HOB. 113 HUX OCHOBHBIM I€HOM OK-
packu sBisieTcst reH C, a pacrpejielleHHe OKPacKd KOHTPOJIHMPYETCS] TEHOM
A. Pe3ynpTaT NogydaeTcs CleayOIuM:

P: CCAA ccaa
cepbiit OenbIi
Kponm(\ / KPOJIHK
F: cepLII/I KpOJ'H/IK
F: CCAA—> 1 ccAA » 1
CCAa» 2 9/16 ccAa » 2 > 416
CcAA > 2 cepble ccaa - 1) Oembie
CcAa—»> 4 3 reHoTumna
4 regoruna
CCaa » 1 3/16
Ccaa » 2 YepHBIS
2 TEHOTHIIA

Hlonumepusn. SIBnsercs B3aUMOJEHCTBUEM HEAJJIEIBHBIX MHOKECTBEH-
HBIX TeHOB. [Ipryem cTeneHp NposBICHUS MMPU3HAKA 3aBUCHT OT KOJIMYECTBA
JIOMUHAHTHBIX TeHOB. Hanpumep, y yernoBeka 1BET KOXH KOHTpoiupyeTcs 4
napamu HeaJlJIeIbHbIX T'€HOB.
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Kax Buano n3 Tabmuupl, penorunuyecku 15/16 noxonenus F, nmeror nur-
MEHTHPOBaHHYIO KOXKY U 1/16 - HeNUIrMEHTUPOBaHHYIO KOXKY. B 3aBucHMOCTH
OT KOJIMYECTBA JOMHUHAHTHBIX T€HOB BO3HUKAET Pa3HUIIA B I[BETE KOKU.

Mnooscecmeennoe oeiicmeue 2ena (naeiiomponus). BaMm yxxe U3BECTHO
0 TPOSIBIEHUAX COOTHOCUTEIBHON M3MEHYMBOCTHU. [IpHumHON 3TOTO siBIIE-
HUSI CITY>KUT BJIIMSIHUE OJHOTO I'€Ha Ha MPOSIBIICHHE HECKOJIBKUX MPU3HAKOB.
Takoe MHOKECTBEHHOE JEHCTBUE T€HA HAa3bIBAETCS IIIEHOTPONUEH.

Takum 00pazom, pa3BUTHE MPU3HAKOB OPTaHU3Ma TPOUCXOAUT O BIIH-
STHIEM HE OTJICIbHBIX T€HOB, a OOJIBIIIOr0 KOJMYECTBA B3aUMOICHCTBYIOIINX

T'CHOB.

1. Y martepu IV rpynna xposu, a oren — rereposurora no II rpynne. On-

PEACTIUTE BOSMOKHBIC TCHOTHUIIBI U

(EeHOTHITBI IeTel B 9TOH CeMbe.

2. Yepnoro kponwuka (Ccaa) ckpectuiu ¢ cepsiM (CcAa). KakoB mporeHT

OeIBIX KpOJIMKOB B IIOTOMCTBE?

3. CocraBbTe OTBETHl Ha OCHOBe TaOuuibl. MHOrma mugpel MOryT

OTHOCHUTCA K IBYM CIIy4dasiM.

I'oMO3HUTrOTEI

2. obpasyer 1 copr
ramer

1. reHoTHII

5. OTpHIATENBHBIHN pe- | 6. OTpULaTeNbHbIH
3yc IV rpynma kposu | pesyc Il rpyrma kpoBu

I'eTepo3urorsl

3. obpasyer 4 copra

4. penorun
ramer

7. OTpHILIATEITHHBII 8. OTpUIIATETHHBIN pe-
pesyc I rpyrma kposu | 3yclll rpyrima kposu

4. CocTtaBbTe CXEMBbI HACJIE10BaHUS TPYIIIT KPOBH Y YEJIOBEKA, UCTIOIb3YSI

pa3HbIe KOMOMHAITIH.




I'eHeTHKAa M 3BOJIIOIIMOHHAS TCOPHUA

@ CoBpeMeHHbIC HAYYHBIC 3HAHUS IOATBEPIKIAIOT, YTO OCHOBY HACIIEC/ICTBEH-
HOW M3MEHYMBOCTH COCTABIIAIOT MyTalMu. [{oImycTum, NpOMCXOAUT CKPELIH-
BaHUE 0COOeH, UMEIOINX pa3Hble MyTalMu. B pesynbrare momyyarorcsi HO-
BbI€ TCHHBIE KOMOWHAIIMHU, 00pa3yloTcs HOBbIE TeHOTHIBL. OHU SIBIISIFOTCS
MEPBUYHBIM MaTe€pUaoM JJIsl SBOJIOLUH.
Kak npoucxoasr 3tu npoueccsl BHyTPH MOMYJISILIAN?

BcnoMHuTE OCHOBHBIE TOJIOKEHHWS ABOMIOIMOHHON Teopun Y.JlapBuHa.
9 Kak BbI MOXKeTE UX CBSI3aTh C 3aKOHAMH T'€HETUKN?

. DOBOMIOLMOHHASA TEOpUsl MONyuyWsa JanbHelinee pa3BuTHe Onaronaps

M3YUYEHHIO TEHETUUYECKUX IPOLIECCOB B MOIMYIIALUAX.

[lepBble mary B HarpaBJIeHUH CUHTE3a MEH/EIEBCKOW F€HETUKH U 3BOJIIO-
uuonHoi Teopun Y.lapsuna caenan C.C.YUersepukos. [onb3ysce HECT0XKHBI-
MU MaTeMaTHYECKUMH METO/IaMH, OH JI0Ka3aj, YTO PELiECCUBHBbIC MyTallUU B
MIPUPOAHBIX MOMYJISALUAX KUBOTHBIX HE HMCYE3al0T, MOTYT HAKaIUIMBaThCs B
CKpBITOM (T€TEepO3UIOTHOM) COCTOSIHUM M JIaBaTh MaTepuai JJisi H3MEHYHUBOC-
TH M €CTECTBEHHOTO 0TOOpA.

JleficTBUTENbHO, MyTallUh — 3TO MOCTOSHHBIM MCTOYHMK HACJIEACTBEH-
HOM M3MEHYMBOCTH. HacToTa BO3HMKHOBEHHUSI MyTallUid Y pa3sHbIX OpraHu3-
MOB pa3nuyHa. [I[pupoaHbie MOnyIsIe OBIBAIOT HACBIIICHBI CAMBIMHU Pa3HO-
00pa3HbIMU MYTalMsIMU, KOTOPbIE paclpoCTpaHsIOTCs Onarofapsi CKpelBa-
HUSM. BONBIIMHCTBO OPraHM3MOB I'€TEPO3UIOTHO MO MHOTMM TeHam. I[lpu-
YeM J0Ka3aHO, YTO I'eTePO3UTrOTHbIE OPraHU3Mbl UMEIOT OOJIBIIYIO MPHCIIO-
COOJICHHOCTb U JKU3HECTIOCOOHOCTB.

Takum 00pa3zoM, HECMOTPS Ha TO, YTO OOJIBIIMHCTBO MYyTallUi OKa3bIBa-
€TCsl BpEAHBIM B TOMO3UTOTHOM COCTOSTHUM, COXpPaHEHUE UX B T€HOTHIIE Ie-
TEPO3UTOT TOBBIIIAET BBDKHBAEMOCTh 0co0eil B momyssiun. C 1pyroi cro-
POHBI, MOJIE3HbIE MYTAIlUH MOTYT CLIOCOOCTBOBATh Pa3BUTHUIO IBOJIIOLMOHHO-
ro mpoiiecca.

I'eneTnyeckue mponeccsl B MOMYJALUAX yAAJIOCh MareéMaTHYECKH OXa-
pakrepusoBarh eme B 1908 romy. HezaBucumo apyr ot apyra mareMaTuk
Tondpu Xapau B Anrmu u Bpad Busbrensm BaiinGepr B I'epmanun cdop-
MYJIMpPOBAJIM 3aKOH MOMYJIALMOHHON TreHeTukdu. CoIvIacHO 3TOMY 3aKOHY,
9aCcTOTa TOMO3UTOTHBIX M T€TEPO3UTOTHBIX OPTaHU3MOB B YCIOBHSIX CBOOO/I-
HOTO CKpEIIMBAHHUS MPHU OTCYTCTBUU JaBICHHsI 0TOOpa U Apyrux (GaxTopoB
(MyTaum, MUTPAlUH U Jp.) OCTAETCS MOCTOSHHOM.

eesccccscccce

Ecmu JaHa 4acTOTa BCTPCHACMOCTH OJHOI'0 ajuiCjisi B HOIMYJISAIHUU, TO
YacCTOTY BCTPEYACMOCTH APYTOro ajuiejisi MOKHO pacCUUTaThb IO cnez[yfomeﬁ

bopmye:



p+o=1luw p’+2pq +q’
p —Hacmoma ecmpevaemocmu OOMUHAHMHO20 2eHA
q —Yacmoma peyeccuerHoco ceHa

3akoH Xapau-BaifHOepra BBITOTHIETCS MPH CIETYIONINX YCIOBHSIX:

1. Iomynsitiust AOKHA OBITH OOJBINON, YTOOBI 00ECIICUUTh CITyYaliHBIC
COYETaHUsI TCHOB,;

2. He n0mKHBI BO3HUKATH MYTAllUH;

3. He nomkeH mpoucXouTh €CTeCTBEHHBIH 0TOOD;

4. He nomxkHa MpOMCXOANTh MUTpAIHsi 0COOEH BU/a B IpyTUe MOIMYJIAIIUH.

B mpupoaHbIX YCIOBUSX 3TH YCIOBHUS HE COOJIOAAIOTCS, U OITOMY 3a-
KOH HE BBIIIOJIHAETCS.

PasHple momynsAuKM OHOTO BUJA MOTYT OBITh HACBHIIIEHBI PA3HBIMU MY-
TAHTHBIMU F'€HaMH, WIHM IPU3HAKaMU. JTO CBSA3aHO C HEOJMHAKOBBIMH YCIIO-
BUSIMH BHEIIIHEH cpeapl. ['eorpaduueckast wiy OMOIOTHYeCcKast M30JSIHS 3aK-
PEIUISET U YCUIIMBAET TEHETUYECKHUE PA3INYMS MEXY MOMYJSALUSIMU U CIIO-
COOCTBYET MUKPOABOJIIOLIMOHHBIM ITPOLIECCaM B MOIMYJISILIUSAX.

COBOKYITHOCTb T€HOB Y 0C00€i MOMyJISIuK, BUAA MIH APYTrOH CUCTEMa-
THYECKOH I'PYNITbI HA3bIBAIOT TeHO()OHIOM.

@ 1. Boibepure npaBuIbHbIE CYXJICHHS:

a) [lomynsoHHbIe BOIHBI HE U3MEHSIOT YaCTOTY T€HOB B MOITYJISALIUSAX.

b) I'enooHa BHOBE 00pa30BaHHON MOMYJSIIUMK OOJIbIle TeHO(OHAA Po-
JIUTEITLCKOM MOMYJISILIAH.

¢) HampaBieHHOE M3MEHEHHE YacTOTHI TEHOB B MOITYJIAIMAX 00YCIOBICHO
JIEHICTBUEM €CTECTBEHHOI'O 0TOOpA.

d) EcrectBenHbIi 0TOOP B MOMYJISALMAX AEHCTBYET B MOJIB3Y T'€TEPO3UTOT.

€) Bnm3Kopo/ICTBEHHOE CKpEIMBAaHUE B W30JMPOBAHHBIX IOIMYIIALMAX
MPUBOJUT K MOBBIIICHUIO )KM3HECTIOCOOHOCTH OPTraHU3MOB.

2. B nonynauuy 4enoBeka KOJIMYECTBO JIIOJEH C KapuM LIBETOM IJia3
cocraisieT 840, a ¢ royObM — 160. OnpeenuTe MPOIEHT TOMHUHAHTHBIX
TOMO3MIOT B IAaHHOH MOITYJIALUY.

3. B kpbicunoi nomnyssinuu 420 cepbix v 80 YEpHBIX KPBIC.

PaccunraiiTe 4acTOTy BCTpPEYaeMOCTH pelecCUBHONH Qopmbl (a) u
HPOLIEHT FeTEPO3UTOT JOMUHAHTHOM (hopMBI (A).

Tembl 119 pe3eHTANUI '
. vicmopus paseumiuil ceHemuKku.

2. Hacneocmeennwvie 3a001e8anus.
3. I'enemuxa u meouyuna.
4. Cunopom Ilamay kax XpomocoMHAsL AHOMATUSL.




V. OxpaHa 4 BOCCTAHOBJICHUE OKPYKAIOLIEH
cpeabl. B3auMoOTHOLIEHHSI OPraHU3MOB

Kak n Omotmdueckue (akTopbl, abHOTHYeCKUE (DAKTOPHI TAKIKE HMIPAFOT
! Ba)KHYIO POJIb BHYTPU IPHUPOIHBIX COOOIECTB. B coobuiecTBax Mexy Ku-
! BBIMH OpraHu3Mamu (OPMHPYIOTCS ONpEACICHHbIE B3aUMOCBs3H. V3MeHe-
: HHUE B3aMMOOTHOIICHUN MEXIY >KUBBIMU OpPraHM3MaMH MOXKET MPUBECTH K
: (hOpPMHPOBaHUIO HOBBIX MPHPOIHBIX COOOMIECTB. KakoBbl 3TH OTHOIIEHHs?
! Kakue H3MeHEeHHs B3aMMOOTHOLIEHHIH CO3/1al0T PKOTOTHUECKHE TPOOTIEMBI?

HBIMHU Ha PUCYHKe?

* KakoBbl 0COOCHHOCTH B3aMMOOTHOIIICHH Y JKUBBIX OPraHU3MOB, I10-
Ka3aHHBIX HA PUCYHKE?

* Kakyto posib B 00pa3oBaHUM IPUPOTHBIX COOOIIECTB UTPAOT B3aUMO-
OTHOIICHUS MEXTy )KUBBIMU OpTraHU3MaMu?

* K kakuM pe3yrsrataM MOTYT MPHUBECTH M3MEHEHHUSI B3aWMMOOTHOIIIE-

'4‘ » Kakue cBs3M CyLIECTBYIOT MEX]Yy >KMBBIMH OpraHHM3MaMU, IOKa3aH-
: HHH MEXIy KUBBIMHU OpraHu3Mamu?




B xaxq0oM mpUpoIHOM COOOIIECTBE MOTYT BCTPEUAThCS Pa3HbIe B3auMO-
OTHOILIEHUS] MEXIY KUBBIMU OPraHM3MaMU KakK Cpeau ocoOeil oJHOoro BUaa
(BHYTPUBHIOBBIE), TaK U MEXKIY OCOOSIMH pa3HbIX BUIOB (MEXBHUIOBBHIC).
OTH OTHOIICHHUS MPOSBISAIOTCS B O0pbOe 3a mHIIy, MecTo ooutanus u T.4. OT-
HOIIEHHSI MEKAY OCOOSIMU Pa3HBIX BUIOB MOTYT OBITh TOJIE€3HBIMHU (1), BPE-
HBIMH (B) WJIM HEUTPaATbHBIMH (H). MOXXHO MPUBECTH CIICAYIOIINE TTPUMEPHI
OTHOIIEHUI BHYTPU OJTHON IKOJIOTUYECKON CHCTEMBI: HACEKOMBIE, ITUTAIOIIH-
€Csl HeKTapoM IIBETKOB, ONBUISIOT UX,
U TEM CaMbIM MPHUHOCAT TIOJIB3Yy pac-
TeHusiM. Hekotopele TpuObl U BOIO-
pocCiaM KHMBYT COBMECTHO, 00pasys
TMmaiHukd. B Tene numaiHuka Mu-
1enui rpuda BcachIBaeT U3 MOYBBI BO-
Iy ¥ MHUHEpaJbHbIE COJIH, a BOIOPOC-
T WK TUaHOOAKTEPUN CUHTE3UPYIOT
OpraHM4ecKue BellecTBa. Takoe CoB-
MECTHOE CYIIECTBOBAHHUE MOJIE3HO JJIs1 K&KIOT0 U3 JABYyX opraHusmos (m). ['u-
0eJb OTHOTO W3 OPTaHW3MOB MPUBOAUT K rHOeNy uiaiauka. KiryOeHbKOBbIS
Oakrepun 1 6000BBIE pacTEHUs TaKKe UMEIOT B3aMMOBBITOTHBIC OTHOILICHHSL.
OT1u OakTepuu, ycBamBasi CBOOOTHBIA a30T M3 BO3MyXa, MPEBPAIAIOT €r0 B
JIETKOYCBOSIEMYIO Ul PacTeHUil (opMy, 00OTaIIaloT MOYBY a30TUCTHIMHU Be-
miectBamu. [loTpeGHOCTH pacTeHuil B a3oTe yaoBieTBopsieTcs. bakrepun, B
CBOIO OYepe/ib, MUTAIOTCS CUHTE3UPOBAHHBIMU PACTEHUSIMU B IIpoliecce (poto-
CHHTE3a OpPraHMYeCKHMH BEUIeCTBAaMU. TaKkue B3aMMOCBS3H HA3bIBAIOTCS CUM-
Ono30M.

Cpenut KHUBBIX OBIBAIOT TAK)KE B3aMMOOTHOIICHHS TIOJIE3HBIC IS OTHOH,
BpEIIHBIC JJIsl IPYTON CTOPOHEI.

Paccmotrpute mpencTaBieHHbIE Ha PUCYHKAaX MPUMEPHI B3aUMOOTHOIIIE-
HUH (I B) ¥ IPUBENUTE JIOTIOJTHUTEIBHBIC TPHUMEPBI.

B kagecTBe mpuMeEpOB B IKOJIOTUYECKON CHCTEME MOXKHO TIPUBECTH BpE/I-




HBIE JUUIsI 000MX CTOPOH (B B) KOHKYPEHTHBIE B3aMMOOTHOIICHHsI OOPHOBI 3a
CYIIECTBOBAHHE 3a OJIMHAKOBYIO MMIIY U YCIOBUS OOMTaHUs MEX1y OBLOW U
KO30H, TUTPOM H JIbBOM.

(1 H) — Takue B3aUMOCBS3U OBIBAIOT MOJIC3HBIMU /ISl OHOM M3 CTOPOH, a
JUIsL IpyTOl — HeHWTpasibHble (koMMeHcanu3M). Hanpumep, o yepessl, Jo-
IyXa MUMEIT KPIOYOUKU: LEIUIAACh K LHIEPCTH, OHU PACHPOCTPAHSIOTCS KH-
BOTHBIMH. {7151 BTOPOI CTOPOHBI 3TO HE UMEET HUKAKOTO 3HAUCHMUSL.

(B H) — AN OJHOM CTOPOHBI BPENHBIC, Ui JPYyrod — HEUTpalibHbIE B3a-
MUMOCBSI3M, Ha3bIBAIOTCSA — aMeHcaiu3M. CBETOIIOOMBBIC TPAaBbI, PACTYIIHE
1o/l KaKUM-TH0O0 JEepeBOM, YIHETAIOTCsA, B TO BPEMsSl KaK caMH Ha JIEPEeBO,
MOKHO CKa3aTbh, HUKAKOT'O BIIMSHUS HE OKa3bIBAIOT.

M

KOM i
—MCHCATH3M XHUITHUYECTRO

B3anMooTHOLIEHUST MKy
OpraHu3MaMHu

Heumpanuzy

Berpeuaromuecs cpeid )KHBOTHBIX T€ WM WHBIC Pa3IMYHBIC B3aHMMOOT-
HOIIICHHS TTPUBOAAT K 00pa30BaHUIO PUPOIHBIX COOOIIECTB. B KaXkaoM mpu-
POIHOM COOOIIECTBE 00Pa3yeTCsi MHOKECTBO B3aMMOCBSI3CH, UTO MPUBOIMT K
CTaOMIILHOCTH JTHUX CO000IecTB. 3MeHeHrne B3aMMOOTHOIIEHHUI CII0CO0-
CTBYET IMOCTENICHHOMY M3MEHCHHUIO TPYIITUPOBOK JKUBBIX OPraHU3MOB. B pe-
3ysabTare (OpMHUPYIOTCS HOBBIE COOOIIECTBA.

* Hetimpanusm — cnocod coemMecmHnozo cocywecmeosanus be3 Hanecenus 8peda opye opyey



OTCyTCTBHE HACEKOMBIX — OMBUIMTENICH HA OMPENEICHHON TEPPUTOPUH 03-
HaYaeT TaKkKe MCUYE3HOBEHHE ONBUTSIEMBIX UIMU PAaCTeHHU. B pesynbrare Bce 310
MPUBOJIUT K TOMY, YTO Ha 3TOM TEPPUTOPUH MPOUCXOJIST CEPbE3HBIE N3MEHEHHSI.

(4} » Kakne u3MeHeHus: Mpou30MIyT B T€X COOOIIECTBAaX >KUBBIX OpraHM3-
: MOB, B KOTOPBIX OTCYTCTBYIOT HACEKOMBIC-OBLTUTEN?
* Kakue Mepbl MOXKHO MPEANIPUHATE YIS MPEIOTBPAILICHHS TTOTOOHBIX H3-
: MeHeHui? OHH B3aUMOOTHOIIEHHS HE BIUSIOT HA U3MEHEHHE OHOpas3-
HOOOpa3us, B TO BpeMs Kak JIPyTHe UMEIOT OOJIBIIIOe 3HAYCHHE.
M3menenue mim yTpara HEKOTOPBIX B3aUMOOTHOIIIEHUH MOXKET CTaTh npu-
YUHOW pa3pylIeHuss OMopazHOoo0pa3us. A 3TO MPUBOAMT K II00ATBHBIM IKO-
JIOTUYECKUM TIpoOIeMaM.

@ 1. Crpynnupyiite B3aMMOCBSA3M MEKIY NPEICTABICHHBIMU B TaOIMIE
KUBBIMH opraHu3mMaMu. OO0CHYHTE U MPEJCTaBbTE CBOU PE3YIIBTATHI.

TomoBHS 1 Kny0eHbkoBbIC ObIYM LIETIEHb U
MIIEHNLIA 0OaKTepuu U ropox YeJIOBEK
ITonocnHOBHK 1 XonepHbIi BUOPHOH
I'pu6 u Bomopocis
OCHHA H YEJIOBEK

2. Kakue BHIIbI B3aMMOOTHOLIEHWI MOKa3aHbl Ha IMPEICTABICHHOM pH-
CYHKE U cxeme?

3. [IpnunHON KaKOW SKOJOTHYECKOW MPOOJIEMbI MOXKET CTaTh U3MEHEHHE
B3aMMOCBSI3€H, TIOKa3aHHBIX Ha cxeMe ? OTBET MOSCHUTE PUCYHKAMH.

pacCTeHUC I—)| JKHUBOTHOC |

!

OaKkTepun




Buopa3Hoo0pa3ue 1 MyTH ero COXpaHeHHsI

@ N3BecTHO, uTo Ha 3emite oouTaroT okoito 350 Thic. BUoB pacteHui, 100 ThiC.
Bu10B TpriooB, 3000 Bum0B OakTepuii. PacnipenenieHne 3THX KUBBIX OpraHU3MOB
B TIPHPOJIC TIPOMCXOINUT HE CITyJaliHbIM 00pa3oM. OHM JKUBYT B BHJIE COBMECT-
HBIX TPyIIL Bl 3HaeTe, 4TO TaKKe MPUPOIHBIC COOOIIECTBA HA3BIBAIOTCS OUOILIE-
Ho30M. Kak Ha3bIBacTCsl KOMILIEKC OMOIICHO3a €O cpefioii oouTanws? Kakum Ou-
OJIOTMYECKMM OOOOIIAIOIINM TEPMUHOM MOKHO 00O3HAUHTh pa3HbIe OHOIICHO-
3bl, pa3HOOOpa3Ke BUIOB M TEHHOTO COCTaBAa B 3THX COOOIIecTBax?

e00c0000000000000000

@) - llepeunciute KUBbIC OPTaHU3MbI, XaPAKTEPHBIC VIS KaKIOTO 3 Ou-
:  OIIEHO30B, MPEJICTABJIEHHBIX HA PUCYHKAX.

:  «OmnpenenuTte NPUYUHBI OOUTAHUS PTUX KUBOTHBIX B PA3HBIX YCIOBHAX
CpeIbL.

:  + BpIcHHTE, Kakue B3aMMOCBS3M CYIIECTBYIOT MEXIy OpPraHH3MaMH B
: 3THX IPYHITHPOBKaX?

buopaznoobpasue — o3HavyaeT pazHooOpa3ue oOUTAIONUX HAa 3eMIle KU-
BBIX OPI'aHU3MOB, a TAK)KE YCIOBUI UX OOUTaHMUSL.

PaznooOpasue BHIOB, MPOKMBAIOLINX HA OMPEAETICHHON TEeppPUTOPUH,
pas3Hble IPUPOAHBIE COOOIIECTBa, 00pa3yeMble MU, COCTaBIISIIOT OMOPa3HO-
oOpasue qaHHoi MecTHOCTH. bruonmornueckoe pasHooOpasue AETUTCs HA TPU
TPYIIIBL: TEHETUIECKOE, BHIIOBOE U Ouo2eoyeHomuyeckoe (IKOCUCTEMHOE).




buosnornveckoe pazHoobpasue

R

T'enemuyeckoe pasnoobpasue  Budoeoe paznoobpasue — Dxocucmemnoe paznoobpasue

T'enemuueckoe pasznoobpasue. IIposBIsSeTCS pa3IMUMsAMUA MEXKIY OCOOSMHU
BHYTPH OJIHOTO BHIA. ITO pa3HOOOpa3ue HaOIIOAETCsl BHYTPH JIFOOOTO BHUIA,
HO/IBU/IA U TIOIYJISALIMY.

Buooeoe pasnoobpasue. OTpaxkaeT OTIIMUKMS BUJIOB HA ONIPEICIICHHON MECT-
HOCTH WJIH B II€JIOM Ha 3eMII€.

Okocucmemnoe paznoodpaszue. IT0 pa3IMUUs HIKOCUCTEM Ha ONpPEAEICHHON
MECTHOCTH WJIM B TIeJIOM Ha 3emiie. YUcIo BUIOB, 00pa3yromux Jiro0oit Ouore-
OLICHO3, COCTABIISIET BUIOBOE Pa3HOOOpa3He ITOro OMOreoIieHO3a.

Ha 3emue BuoBoe pa3HooOpa3ue yMEHbBIIACTCS B HAIPABIEHUU OT SKBATO-
pa K moirocaMm. DTO 3aBUCHUT OT reorpadpuieckoil 0COOEHHOCTH TEPPUTOPHH, a
Takke abnorndyeckux (pakropos. B Tpormmueckux 30Hax Bctpevaercs 8000 Bu-
JI0B pacTeHui, a B TyHape — 500.

Ha 3emite cymiecTByIOT Takie OHOTeOneHO3bl, KaK TYH/pa, Taira, IHPOKO-
JIMCTBEHHBIE JIeCa, JIyTra, O0JIOTA, MyCThIHH | T.]I.

Kaxplii OuoreoreHo3 xapakTepuzyercs NMpUCYIIMMH UMEHHO €My BHJa-
M. Paznmimumst 1o reorpaduaeckuM 30HaM HanOoJee sIpKo BBIPAKAIOTCS pacTH-
TEITBHBIM TIOKPOBOM. A 3TO, B CBOIO OYE€pE/ib, COMPOBOXKIACTCS MU3MEHCHUEM
BUJIOBOTO COCTaBa KOHCYMEHTOB M peIyLICHTOB. B cocTaBe MOYBBHI B pa3HbIX
reorpaMYecKuX 30HaX TaKXKe HAOIIOIAI0TCS H3MEHEHHSI.

BHyTpu sK0CHCTEM UMEIOTCS BUJIbI, KOTOPBIE XapaKTEPHbI TOJIBKO IS OIIpe-
JIETICHHOW TEepPUTOPHU. DTO BHUIBI-OHIEMUKH. BuHjibl, MPOKUBAIOIIHE TONBKO HA
TEPPUTOPUH OHOM CTPAHBI, CYUTAKOTCS SHAEMUYHBIMU [T 3TOM CTPaHbI BUAMHU.

(4) BcnoMuuTe npumeps! BUI0B-3HAEMHUKOB A3epbaiiikaHa.
:  Bunosoe paszHooOpasue, INIOTHOCTh MOMYJIALMU M OMOMacca B KaKIOM
OmoreoreH03¢e OBIBAIOT PA3TUIHBIMHU.

IInomnocms nonynsiyuu — 3TO KOJUUECTBO OCOOEW BHJA HA EIUHHUILY
TUTOIIIA U WITU STUHUITY 00beMa.

Buomaccori HazpiBatOT 00IIee KOJUYECTBO OPraHMYECKOTO BEIIECTBA U
3aKJIFOYEHHOHN B HEM SHEPTUU Ha €UHHUILY TUIOLIA M UK 00beMa.




B »TMX rpynmupoBkax OuomMacca pacTeHHH, COCTaBJISIIOIIUX OCHOBY
MUIIEBHIX LeTnel, ObIBaeT HAMHOTO 0OJIbIIIE, YeM OMOoMacca KUBOTHBIX.

Mexny KOMIIOHEHTaMH OMOTEOIIeH03a MPOMCXOIUT KPYTOBOPOT BEIIECTB.
Jl1g KpyroBopoTa BEIIeCTB OCHOBHBIM HCTOUHUKOM 3Hepruu sipisiercst ComHIle.

-£

Jzec nmuya
- o
-4

KpyroBopoT BemiecTB BO3HMK Ha HauaJbHBIX dTAax BOSHUKHOBEHUS JKH3-
HU Ha 3eMJI€ M MOCTENEHHO YCJIOXKHsICS. [l mpoTekaHus 3Toro mpouecca B
Ka)XJI0W TPYIITUPOBKE HEOOXOIMMO HAIMYKME MPOIYLEHTOB — YKUBBIX OpPTaHU3-
MOB, CHHTE3UPYIOLINX U3 HEOPTaHUYECKUX BEIIECTB OPTaHUYECKUE BEIIECTBA;
KOHCYMEHTOB — KOTOPBIE€ COCTOSIT U3 IUIOTOSIIHBIX ¥ PACTUTEIBHOSAIHBIX )KUBOT-
HBIX, a TAK)KE PEIyLIEHTOB — K KOTOPBIM OTHOCSITCS MUKPOOPTaHU3MBbI, pacilen-
JSIOUINE OPraHUYECKHE BEIIECTBA 10 MPOCTHIX MUHEPAJIbHBIX BemiecTB. Hec-
MOTpSl Ha TO, YTO BCE€ IEPEUMCICHHBIE KOMIIOHEHTBHI NPUCYTCTBYIOT BO BCEX
OHOTeo1IeH03aX, BUOBOE U KOJIMYECTBEHHOE COOTHOIICHUE MX B Pa3HBIX MpU-
POIHBIX COOOIIECTBAX ObIBACT PA3IMUHBIM.

aBTOTpO(I)HLIe >| PacTHTENb- 3 TIJIOTOSIAHBIC
PaCTCHHUA HOSIJHBIC JKUBOTHBIC
\ XKHUBOTHBIC /
Y
OPTraHNYCCKHEC
OCTaTKHu

W3meHeHnst B KOJIMYECTBE BHUIOB CTAHOBSTCS MPUYMHOW W3MEHEHHs Ouore-
oreHo3a. MiHoria o/iH GHOTeoreHo3 3aMEHSIeTCSI IPYTHM, a B HEKOTOPBIX CITydasx
MOJHOCTBIO YHHYTOXaeTcsi. Ha M3MEHYMBOCTD TPHPOAHBIX COOOLIECTB OOJIBINE
BCETO BIIMSIOT QaHTPOIIOT€HHBIC (PAaKTOPBI.

(4)  [IpoBenurte wnccienoBaHWE O BIMSHUHM AHTPOIOTCHHBIX (DAaKTOPOB Ha
:  OmoJyormueckoe pasHooOpas3ue U MPEICTaBbTE PE3yIIbTATHI.

* BeHmoc — 0p2anu3Mbl, Hcusyuyue Ha oHe 6000ema



Hapymienne npupoaHbIX 3aKOHOB TpeOyeT YyCHWIIMH Ha MEXKIyHapOTHOM
YPOBHE, 3aIIUTYy HE TOJBKO OTJEIBHBIX IKOCHCTEM — JIECOB, JIyTOB, OOJIOT,
BOJIOEMOB U T.J., a TaKke Bcel ouocdepsl. [1o 3ammre npupoas! cocrasis-
I0TCS pa3HbIE MEXIyHAPOIHBIE JOKYMEHTHI.

@ 1. HOJIFOTOBBTC MPE3CHTAUI0, MOCBALNICHHYIO HAPYIICHUIO DKOJIOTHYCC-
KOT'O paBHOBCCHS IMPU UCYHC3HOBCHHUU KaKOTH O-HI/I6yZ[B KOMIIOHCHTa Ou-
OreoncHo3a, MpeACTaBJICHHOIO Ha CXEMEC.

buomon

nouea

EETIE JHCUBOM-
R0 Hble
2AHUZMbL

2. Bpennbie (akTopsl, BIUSIONIME HA OHOpa3HOOOpa3we 000N IKOCHC-
TEMBI:
a) YMEHBIIIEHHE PACTUTENILHOCTH B PE3yJIbTaTe JIECHBIX MOXKAPOB;
b) HapyIeHre TOUYBEHHOM CTPYKTYPHI B CBSI3U C U3BEPIKEHUEM BYJIKAHOB;
c) rubenb JKUBBIX OPraHU3MOB B PE3yJbTaTe BBHIOPOCOB XUMHUECKUX

BELIECTB B OKPY’KAIOIIYIO CPELLY.
BreiGepute 01HO M3 MEPEUNCIICHHBIX M3MEHEHUH W MOATOTOBBTE Ipe-
3€HTAIHIO, TOCBSIIEHHYIO BIUSHHUIO 3KOJIOIMYECKOT0 PaBHOBECHSI.

3. Ha ocHOBe cXeMbl, IEMOHCTPUPYIOIICH MUIIICBBIC CBS3H, BEIOCPUTE BEp-

HBIC YTBEPKACHUS:

LL [—[M]|—[N]

\
N s

A) M, N — npoay1ieHThI

B) K — aBTOTpO®dHBII Opranuzm

C) M — cuHTe3mnpyeT 13 HEOpraHMIECKUX BELIECTB OPraHUYECKHE BEIIECTBA
D) L — penyuent

E) N — koHCYyMEHT




IInmeBast Henb U HKOJI0rnYecKas
nupaMuaa

@ )KI/IBBIC OpFaHI/ISMLI JJIs1 TOTO, IITO6I>I JKHNTb, JOJI’KHBI ITUTATHCA. HI/ITaTeJ'IL—
HBIE BEIIECTBA UIPAIOT OOJBIIYIO POJIb KaK MCTOYHUK SHEPTUH IS pOCTa,
Pa3BUTHS, JIB)KCHUS KUBBIX OPTraHU3MOB, a TAKXKE JJIS BBITIOJHEHUS APYTHX
Ouosornueckux mpoieccoB. Kaxk/blii KUBOW OpraHW3M HCIOJIb3YET IHEP-
THI0, KOTOpasi 00pa3yeTcsl MpU PacIISIUICHUH OPTaHWYECKUX BEIIECTB. DTOT
MpoI1iecc MPOUCXOUT JIO ONPEACIICHHON cTauu. boraTeie sHepruei ocTaTku
MUY, UCTIOTIB3YIOTCS IPYTUMU OPTaHu3MaMH KaK HCTOYHUK MMUTAHUS.
Takxum 00pa3oM, MEXIy pa3HBIMH BHIIAMH JKUBBIX OPTaHU3MOB BO3HHKA-
FOT TIUIIEBEIC CBS3M.
» Kakue >xuBble OpraHu3Mbl COCTABIISIOT NIEPBOE U TOCTIEIHEE 3BEHO B IMH-
IIEBBIX CBA3SIX?
¢ Kak Ha3bpIBAIOTCS DTH ITHUILEBLIE CBA3NU?
e BeaencrBue vero nuimieBas Ii€b HE MOKET COCTOATH Ooiee, yeM u3 45
3BCHBLEB?
* Uto Takoe dKoJornyeckas nupamusa’?
» Kakue pa3HOBUIHOCTH IKOJIOTHYECKON MUPAMUIBI CYIIECTBYIOT?
Kakoe 3HaueHne mMeeT KakJa0€ 3BEHO, MoKa3aHHoe Ha cxeme? OOocHyliTe
158 HpC}lCTaBBTC CBOH Cy)KI[eHI/ISL

Koncyment
111 no}ggnxa

Koncymenr I1
nopsiaka

MPOAYLIEHT

.....45 ceecececececececesesesssscncsasscacscscscssssnns

OCHOBHOE 3BEHO MNUINEBON IENU COCTABISAIOT aBTOTPO(HBIE OPraHU3MBI,
CHHTE3HPYIOIIAE OPraHUYECKHE BEIIECTBA U3 Heopranudeckux. K sTomy 3BeHy
OTHOCATCSL BCE JKHUBBIE OpPraHU3MbI, UMEIOIINE IMUTMEHT XJIOPO(QHIUI, a TaKKe
XEMOCHHTE3UpYIoIne OakTepuu. DTH OpraHU3Mbl COCTABIISIIOT Ha4YaJIbHOE 3BE-
HO muuieBoil nenu. Pactenus oOpa3yloT opraHW4YecKHe BEIIeCTBa, MCIOIb3Ys
1% naparouieit Ha HuX sHepruu ConHua. TpaBosiiHbIE )KUBOTHBIE, TUTASICh pac-
TEHUSIMH, IPOJIOKAIOT MUILEBYIO Lielb. BhIENeHUAMU U OCTaTKaMH TUX JKH-
BOTHBIX IUTAIOTCS pa3Hble HACEKOMbIE M MMKPOOPraHM3Mbl. B ecTecTBeHHBIX
YCIIOBUSX MHUIIEBBIE CBA3M OBIBAIOT Pa3BETBICHHBIMH. TaK, K CyIIECTBYIOIIUM
TpoduueckuM (¢ rpeu. «trofe» — nuia) cBs3sAM MOJKIIOYAIOTCS TAKXKe IJI0TO-
STHBIC KUBOTHbIE U Mapa3utbl. OpraHudecKkue OCTaTku o0pas3yroTcs B pe3yilb-
TaTe JKU3HEJEATEIbHOCTH BCEX WICHOB LienH. PeaylleHThl MUHEpaIu3yloT 3TH
OCTAaTKH, BO3BPAII[asl B IOYBY.



’MI/IHepaJ'ILHI:Ie COJ'II/I‘ ‘\

’ 3CJICHBIC pACTCHUA ‘ . MHKPOOPraHU3Mbl ‘

\\, ’TpaBOH}IHI)Ie )KI/IBOTHI)Ie‘ \_j
N

’HJ'IOTOHI[HLIC )KI/IBOTHBIC‘

K xoncymenTam I mopsjika B MUINEBOM LIEMU OTHOCSATCS TPABOSIHBIC KU-
BOTHBIE ¥ PaCTUTEILHOSIIHbIE HACEKOMBIE: OJICHb, T'a3ellb, BEpOIIO, 3asill, KPbI-
ca, Ky3HEUHK, capaHya, MaCKUH KYK; a TaKKe MUTAIOLIUECS] BOAOPOCIISIMH PhI-
ob1. Koncymentsr Il mopsimka — 3TO >KMBOTHBIE IMOENAONTNE KOHCYMEHTOB |
nopsiaka. Koncyments I mopsiika — B OCHOBHOM, XHUIIIHUKH.

(A CrpynnupyiTe IpoAyIeHTOB, KOHCYMEHTOB M PEAYIICHTOB.

’

{ | mmeHuna capaHya JISATYIIKA 3Mes ex
BOJIK open YIOTPHUKC [IOYBEHHEIE
: GakTepuu

Hazmo oTMeTuTh, 4TO B €CTECTBEHHBIX YCJIOBHSIX IMUIIEBBIE LENH 00pa3yoT
CIIOKHYIO THILEBYIO ceTh. Kakaplii BUA HMCIONBb3YEeT HECKOJIbKO MHUIIEBBIX
UCTOYHUKOB. [103TOMY B Cily4yae MCU€3HOBEHHUS OJHOTO BHJIA OMOreOLEeHO3 He
paspymiaercs u He 3aMEHSETCS APYTUM.




Pazeemenennas cnoxcnas nuwesasd yenob

B nweBoii 1enu Mcue3HOBEHUE OJIEHS WIIM JIaluaTky He TPUBEAET K paspy-
IICHUIO PKOCHCTEMBI. Tak Kak OJeHb ITMTACTCS HE TOJNBKO JIAIMJaTKOM, a MHIIEH
TSI BOJIKA SIBJISIETCSI HE TOIBKO OJIEHD.

Uem Oosbllie BUAOBOE MHOTooOpasue OHOTeoIieHO3a, TeM OH YCTOWYHBEE.
N3yuenne nuieBoi Leny MEHsIET OTHOILIEHUE JIFOAEH K KUBBIM OpraHu3Mam. bel-
JI0 YCTAHOBJICHO, YTO B CBSI3U C YHUUYTOKEHUEM XHIITHBIX )KUBOTHBIX PA3pyILIACTCS
CJIOXKHAS! 1IeTTb TIMTAHUs, YTO MOMKET MPUBECTU K MCYE3HOBEHHIO CYILECTBYIOIIUX
OHOreoIeH030B. [3BeCTHO, UYTO BOJIK — XHUIIHHK, X OH OOBIYHO IUTAETCS KOIILIT-
HBIMU KUBOTHBIMH. TOJBKO HAOIONEHUS TTOKA3aJIH, YTO HA TEPPUTOPHUSIX TIIE HET
BOJIKOB, KOJTMUECTBO KOITBITHBIX KMBOTHBIX MOCTEIIEHHO YMEHbIIaeTcs. buuio yc-
TaHOBJICHO, YTO, MUTAsICh OOJHHBIMH JKUBOTHBIMH, BOJIKH TPEIOTBPAIIIAIOT pac-
MPOCTPAHEHHUS SIUIEMHUIN CPEIN KOMBITHBIX >KUBOTHBIX. YHUUYTOXEHHUE HACEKO-
MBIX-OIBLIUTENICH TMPUBEIET K YMEHBIIICHHIO KOJMMYECTBA pacTeHUM. A 3TO, B
CBOIO 0Y€PE/Ib, PUBEIET K YMEHBILIECHUIO YUCIIEHHOCTH HACEKOMBIX, TTUTAIOIINX-
csl pacTeHUsIMU. EciM HaceKOMbIX CTaHET MEHbLIE, TO YMCIEHHOCTh JISTYHIEK
yMmeHbIMTCes. ClienoBaTeNnbHO, 3TO yXKe MPUBEIET K YMEHBIICHHIO YHUCIEHHOCTH
3MEH, MUTAIOIIUXCS JIATYIIKaMH. BerenacTBre OONBINON TUIONOBUTOCTH HACEKO-
MbIE YHIUTOXAT 3EJICHYI0 MacCy, 4TO MPUBEIIET K Pa3pyIICHUIO OMOTeoIIeHO3a.

B nmieBoii nenu nepexoz ¢ OHOrO 3B€Ha Ha IPYro€ MPUBOAUT K YMEHbLIE-
HHIO 00beMa OMOMACChI, KOJIYECTBO SHEPTUH, YUCICHHOCTH YKUBBIX OPTaHU3MOB.
B nenu nuTanvs npy noenaHuy oaHoro BUAa Apyrum 5—20% sHeprum nepexonur
B OpraHM3M CIIETyIOLIET0. JTa 3aKOHOMEPHOCTh HOCUT Ha3BaHUE MPaBUIIa 9KONO0-
euyeckotl nupamuobl. 110 KOMMUeCTBY OpraHMUECcKoro BEIECTBA B 3BEHbSIX MHIIIC-
BOM IIETIM COCTABIISICTCS MUpaMKIa OMOMACChI, TI0 YMCIIEHHOCTH 0CO0eH — THpa-
MHU/Ia YHCIIEHHOCTH, TI0 KOJIMYECTBY SHEPTUM — TUPAMU/IA SHEPTUH.



TMEPBUYHLIC NIPOAYLICHTLI

nupamuoa suepau

Hanpumep, B 6uoreorienose npyzaa (GPUTOIIIAHKTOH, SIBJISIOIINICS Havallb-
HOM 3BEHOM IHIIEBON LIEMH, CIYKHUT NHIIEH /1 300M1ankToHa. [lorpebnen-
Hast 300IJTAHKTOHOM ITUINA HE TIEPEXOAUT MOTHOCTHIO B OPraHU3M PBIOBI, KO-
TOpast muTaeTcs UM. YacTh CheICHHON MHIIN UCIIOIb3YETCs ISl TIOCTPOSHHS
KJIETOK, a Apyras 4acTh WCIIONB3YeTCsl ISl TOJydeHHs SHEpPruH, KOTopas
Hy’>KHa IS JKM3HENISSITENIbHOCTH. B MUIIeBOi e MPOUCXOAUT YMEHbBIICHHE
UM ¥ SHEPTUH [0 HAIIPABJIEHUIO OT HAYaJIbHOTO 3BE€HA /10 MOCIIEAHETO.

0 BrummTe cooTBETCTBYIOIIME YHCIAa HA KAXKJION CTETNIEHU HKOJIOTMYECKON
UPAMHIBI, €CIIM TPHHATH, YTO MUILEBYIO TOTPEOHOCTH YEIOBEKA 3a OJIUH
rox coctaisieT 300 Kr peIObI.

L5

YCIIOBCK

pBIOa —> 300 T pBIOBI

—
0eCIO3BOHOYHBIE
e
300IIJIaHKTOH

(bUTOMIAHKTOH

©000000000000000000000000000000000000000000000000

Takum ke 00pa3oM MOKHO COCTABJIATh YIHEPTETUICCKYIO TTHPAMUTY.




OKONOSUUECKASL
nupamuoa

PaccmaTpuBasi SKOJIOTHYECKYIO0 TTHPAMUITY MOKHO TIPUHTH K TaKOMY 3aK-
JFOYCHUIO, UTO 10 HAMTPABIICHUIO OT HAYAJILHOTO 3BEHA JJO KOHEYHOTO:

* YMEHbIIaeTcs 001Iast omomacca,

* YMEHBIIIAETCS YUCICHHOCTh BUJIOB,;

* YMEHBIIIAETCS KOJIMYECTBO 3aMacaeMoil MUIIH;

* YMEHBILIAETCSI TOTEPS SHEPTUH;

—

A

C

nuwesas yens

Hcnonb3yemble B XO35IMCTBEHHOM JAESATEIBHOCTH YEJI0OBEKA IIOBUTHIE BeE-
IECTBA, MHOT/Ia MMOCPECTBOM PA3BETBICHHOM MHUILEBOM LIEMU MOTYT CTaTh
MPUYMHON OTPABIICHHS €r0 CaMOro.



OTH BeElECTBa BMECTE C JIOKAECBBIMU BOAAMU MONANAIOT B BOJAOEMBI, OT-
TyJa — B OpraHu3M pbIO, B KOHEUHOM HTOTE MEPEXOIAT B YETIOBEUECKHIA Opra-
HU3M. DTH XUMHUYECKUE BEIIECTBA, MOTYT IIEPEXOIUTh B YEJIOBEUECKHM Opra-
HU3M TaKke ¢ PPyKTaMH, OBOIIAMH, 3€JICHBIO, MSICOM U MOJIOKOM >KHBOTHBIX.
SInOBUTBHIE COENUHEHMS B OPTaHU3ME BIMSAIOT M HA T€HOTHII U B pe3ysbTare
MOT'YT CTaTh IPUYMHOW BOSHUKHOBEHHS HACIIECACTBECHHBIX 3200I€BaHUH.

W3meHenns B 3KOJOTMYECKON IMUPAMMIE MOTYT IPOM3OWUTU IO Pa3HBIM
[IPUYUHAM:

* bonesny, KIMMaTUYECKUE YCI0BHA, HE3aKOHHAS 0XO0Ta, 3arPsA3HEHUE OKPY-
JKarOIIEH Cpeibl U T.JI. MOTYT pa3pyllUTh IUPaMUY;

* 3acyxa, MOpO3bl, YHHYTOXKEHHE JIECOB, 3arPsI3HEHUE BO3/yXa, BOJBI, I10Y-
BbI IPUBOJMT K YMEHBIIICHUIO YACIIEHHOCTH PACTECHUM, COCTABIIIOIINX Hadalb-
HOE 3BEHO;

* YMEHBIICHUE YUCIIEHHOCTH TPABOSIHBIX KUBOTHBIX IIPUBOJIUT K yBEIIHYE-
HUIO PaCTUTEIIbHOCTH;

* B pe3ysbTare yMEHBIICHUS YUCIEHHOCTH IITUL] YBEIIMYUBACTCS KOJIMYECT-
BO BPEIHBIX HACEKOMBIX (3)KYKOB U CapaH4H).

Bce 310 HapymaeT 6Monornueckoe paBHOBECHE.

Buomacca

@ 1. [Iponymepyiite CcTOJIOMKM Ha A

rpaduke, HauMHAS OT MPOAY-
LIEHTOB JI0 IOCJIEIHEr0 KOHCY-

MeHTa. Pe3ynbrarthl 0obocHyiiTe
U TIPEJICTaBbTE. I
1

onom v o

2. YTo npou30oMaeT, eciy UCYE3HYT JKUBbIE OPraHU3MbI IEPBOTO M KOHEY-
HOTO 3B€HA YKOJIOTUYECKOM mupamMuipl? OTBET 000CHYHTE U MPEICTABbTE.

3. K xakum TIOCJICACTBUAM JJIA 4CJIOBCUCCTBA MOKET IPUBCCTU HAPYHICHUC
TIMIICBBIX CBsI3ei? HpOBeI[I/lTe HUCCIICAOBAHUC W TIOAI'OTOBBTC IMPC3CHTA-
[HIO.

4. 13BeCcTHO, YTO C TE€YEHUEM BPEMEHHU KOJIMYECTBO MUHEPAIBHBIX COJIEH
B II0YBE MeHsEeTCs. B pesynbrare AEsITEIbHOCTH KAaKUX OPraHU3MOB
9TO MOXKET MPOUCXoIuTh? OOOCHYHTE CBOM OTBETHI.




3arpsizHeHHe BO31yXa Kak IJ100ajibHast
IKOJIOTHYECKAA MPodaemMa

@ B amvocheprom Bosyxe comeprkurcs 78 % azora, 21 % kucnopona, 0, 03 %
YIJIEKHUCIIOT0 ra3a U B MaJIOM KOJMYECTBE MHEPTHBIE Ta3bl. VI3MeHeHue Ko-
JIMYECTBA U COCTaBa 3TUX I'a30B IIPUBOJAUT K 3aIPA3HCHUTO aTMOC(l)epBI.

* B pe3ynbpTare yero B BO3ayxe MPOUCXOJAT TAKHE N3MEHEHUS?

* Kak BiuseT 3arps3HeHNe Bo3/lyXa Ha )KUBbIE OPraHU3MbI?

* Kakyto posnb B 3arpsi3HeHHH BO3/yXa UTPAeT aHTPOIIOTEeHHbIHN (akTop?

» Kakue Mepbl JOJKHBI IPEANPUHUMATHCS I MPEJOTBPAIIEHUs 3ar-

psI3HEHMS BO3yXa?
PaccmoTpute cxembl. YCTaHOBHTE MPUUUHBI KUCIOTHBIX JOXKJIEH U TII0-

6anpHOrO MoTeruieHus. [1oAroToBpTE Mpe3eHTANIO O Mepax, MpeIIpuHH-
MaeMBbIX /IS IPEIOTBPAIIEHHNS 3arps3HEHNS aTMOC(hEpHL.

BO3ZHUKHOBEHUE KUCTOMHBIX 00XHCOell 2n006anbHoe nomenjieHue

Bo3nyx B jKM3HU OPraHU3MOB UTPAET BaXKHYIO pojib. UenoBek 0e3 BOJbI U
MUIIA MOXET TPOKUTH HeCKOJIbKo nHel. Ho 6e3 Bo3ayxa Oombie 5—10 mu-
HYT IPOKUTh HEBO3MOXKHO.

Cucrema mep, MpeIpUHAMAEMBIX JJIsl IPEIOTBPAIICHUST OTPABICHUS H
3arpsi3HCHUST XUMHUYECKOTO COCTaBa aTMOC(EPhI, HA3bIBACTCS 3AUUMOL 803-
dyxa. DTU MepbI OCYIIECTBISAIOTCS, HAYMHAS C ACITEIbHOCTH OTIEIbHbIX JIHII
710 MEXTyHAPOTHBIX OpTaHH3aIHA.

dakropamu, 3arpsA3HAIONIMMU aTMOC(EPY, B OCHOBHOM, SIBJISIIOTCS pa3HbIe
razpl. C pa3BUTHEM MIPOMBIIIICHHOCTH, 3arPsS3HEHIE BO3/IyXa YCKOPHUIIOCh.

KucjioTHbIe 10KTH

[lon BIMsSHUEM aHTPOMOTEHHBIX (PAKTOpPOB B aTMocdepe KOIUYECTBO
CO,, SO, u NO, yBenuunpaercs. IIpu onpenenenHbX yCIOBUSIX 3TH Iasbl,
COEIIUHSISICHh C BOJISIHBIMU TTapaMu, 00pa3yroT COOTBETCTBYIOILINE KHCIOTHI.



Kuciommuoie 00n#cou

CO,+H,0—H,CO,

SO,+H,0—H,SO,
4NO,+2H,0 + O,—4HNO,

Oo6pazoBasimecs B aTMocdepe KUCIOTHI, CMEIIMBASCH C JOXKIEM, 00pa3yroT
KUCIIOTHBIE 10kA1. OHM MOTYT BhINAAATh AaXe B BUjE cHera. KuciorHble noxam
HAHOCSIT pa3HOOOpa3HbIN Bpel. B MouBe KUCIOTHI BXOAT B PEAKIIMH C TAKHMHU
anementamu, kak Ca, Na, K, Mg. B pe3ynbrare KoIM4ecTBO 371EMEHTOB, UCTIONb-
3yeMbIX pacTeHHsSMH yMeHbIIaeTcs. B To ske BpeMsi, COeMHEHUs ATIOMUHHS U
PTYTH C I0KJ/IEM TIOTIA/IAI0T B BOJIOEMBL. B CBOIO ouepe/ib, 1Momnaiasi B OpraHu3m
BOJTHBIX KMBOTHBIX, B KOHEYHOM UTOTE, YEPE3 MUILIEBBIE CBS3U BCE 3TH BPEIHBIC
BEIIIECTBA MEPEXO/IT B OPraHU3M YEIOBEKa, BBI3BIBAIOT OTPABIICHUS M PAKOBBIC
3aboneBanus. KucnoTHbIe MO TAKKe SBISTFOTCS MPUYMHON YMEHBIIICHUS KO-
JIMYECTBA KUBOTHBIX, OOMTAIOIINX B BOJIOEMAX, A TAK)KE THOEIIH JIECOB.

I'mo6abpHOE OTEIICHUE:

Yiiekuciblii ra3 B atmocgepe

JIbIXaHUE
M3BEpIKEHUE CKUTaHUE MUTaHUE
MHHEpaIU3aLus JKUBBIX
ByJIKaHa TOIJINBA canpoduToB
OpraHU3MOB




Kak BHIHO M3 CXEeMBbI, KOJIWYECTBO YIJIEKHUCIIOTO ra3a B COCTaBe aTMocC-
bepHOro BO3MyXa YBEIMYMBAETCS MO pa3HbIM MpuyuHaM. DOTOCHHTE3UPY-
IOIINE OPTaHU3MBI (B OCHOBHOM, PAaCTEHHSI) CIIOCOOCTBYIOT YMEHBIICHHUIO KO-
JIMYECTBA YIJIEKHUCIIOro Tra3a. B TeyeHue A01roro BpeMeHU KOJIMYECTBO 3TUX
ra3oB B aTMOcdepe, B OCHOBHOM, OCTaBaJIOCh HEM3MEHHBIM.

(4) B nocnennee BpeMsi yBenMueHHE KOJIMYECTBA YIIIEKUCIIOTO Ta3a B aTMOC-
: (hepe MPUBOAUT K BO3HMKHOBEHMIO MHOTUX IpobieM. B uem, mo-pamemy,
: 3aKJTIOYAIOTCS 3TH MPOOJIEMBI M KaKOBBI MX TpH4YMHBI? OOOCHYITE CBOU OT-
: BEThI M IIPE/ICTABLTE HX.

YBenuueHue KOJIMYecTBa YIJIEKUCIIOro ra3a B aTMocdepe Co3/1aeT yrpo3y
TII00aTFHOTO TTOTeTUIeH!sI. HakoruieHne yriekucnoro ra3a B armocgepe mnpe-
MSTCTBYET PACCEMBAHMIO TEIUIA C TIOBEPXHOCTH 3eMJIM 00paTHO B KOCMHUEC-
Koe npocTpaHcTBo. 1o 3TOl npuunHe Ha 3emile MOBBIIIAETCS TeEMIEpaTypa.
[ToBbIIeHHE TeMIepaTypbl MPUBOIUT K TASHUIO JIETHUKOB Ha MOJIOCAX U U3-
MEHEHHMI0 Kiumarta. Hapymraercs cTaOMIBHOCTH KOCHCTEM, YMEHBIIAETCS
KOJINYECTBO KUBYIINX HA 3eMJI€ KUBOTHBIX U PACTCHUH.

B armocdepe Ha BricoTe 15-35 KM OT OBEPXHOCTH 3€MJIM CBOOOTHBIN
KHUCJIOPOA TOJ BIUSHUEM COJIHEYHON paaualy NpeBpaliaeTcs B O030H
(30, — 20,). O6pa3syeTcst 030HOBBIH SKpaH. O30HOBLIN CIIOH OTpaKaeT ryou-
TENIbHBIC JUIS )KUBBIX OPraHU3MOB yibTpaduosieToBbie tyun ConHua. 3arpss-
HEHHUE BO3/lyXa MPUBOAUT K UCTOHUEHHIO U Pa3pyLICHUIO 030HOBOTO 3KpaHa.
B pesynbTare BO3HUKAET cepbe3Hast OMacHOCTh JUTSl dKU3HU OPTaHU3MOB.

Bce i n3MeHeHns: He MOTYT He BO3/ICCTBOBATH Ha 3/I0POBbE UEIOBEKA.
PenTrenoBckoe 1 HOHU3HUPYIOIIEE U3ITyUYEHHE, PAJHOAKTUBHOE U XUMHUECKOE
3arpsi3HEHNE, PE3KUE Mepenaibl TEMIIEPATYPhl — BCE 3TO BO3/ICHCTBYET Ha re-
HOTHIT 4YesioBeKa. VI3MeHeHus, MPOUCXO/AIIUe B TeHAX, CTAHOBSTCS MPUYH-
HOH Oone3Hel. DTU OOJIe3HU MOCPEICTBOM M3MEHEHHBIX T€HOB IepelaroTcs
U3 MOKOJIEHUS B IOKOJICHHE.

Jlist mpetoTBpaIeH s 3arpsi3HEHUS] aTMOC(Eephl BaXKHO:

P [IpekpaieHrue BOCHHBIX JICHCTBUN, MUD Ha 3eMIie;

P [IpekpaiiieHre UCTIBITAHUA XUMHUYECKOTO OPYKHUS;

» CoOro/ieHue MPUHSITHIX 3aKOHOB 10 3aIIUTe aTMOC(EPHOTo BO3IyXa;

» CobOmtonenne mep OOpbObI MPOTHUB OTPHULATENBHO BIMAIOLIMX Ha

OKpYKaIoIIyl0 cpeny (pU3NYecKuX, XMMHUYECKUX WU OHOIIOTHYECKUX
(bakTopoB;

P YCoBepIIeHCTBOBAHNUE OYMCTUTEIBHBIX YCTPOMCTB U MPOMBIIIICHHBIX
MIPOLIECCOB;

P YcoBeplIeHCTBOBaHHE TOBTOPHBIX POMBIIIUIEHHBIX TEXHOJIOTHIA;

P VBennuenue 6€30TXOIHBIX TPOU3BOJICTBEHHBIX MPOIIECCOB;

P VBenuueHue 03eJIeHEHUS.



© 1.IIposenute wcciefoBaHue, KakKHE ONACHOCTH MOTYT BOSHHKHYTH B
’KU3HU OPTaHM3MOB IIPU Pa3pyLICHUM O30HOBOTO 3KpaHa U IOJrO-
TOBBTE TPE3EHTALHIO.

2. Ha rpajdukax mpencTaBieHa YUCICHHOCTh YEThIPEX BUIOB Pa3HBIX Op-
TaHU3MOB JI0 M TIOCJIE aTMOC(EPHOTO 3arpsi3HEHNSI.

Konuuecmeo dnicusvix Konuuecmeo srcusbix
OpP2aHU3MO8 OpeaHU3MO8

XYZT Op2aHu3Mbl XYZT Op2aHuzMbl
o 3acpazuenus Ilocne 3aepsaznenus

3arpsi3HeHHE BO3/yXa MPUBEIIO K:

I. TIporpeccy BuzioB Z u T

II. Pactmpenuto apeasia Y u T

I1I. YMEHBIIEHUIO YUCIEHHOCTH 0CO0€E BUIOB X U Z

UTO0 U3 nepeurciIeHHoro BepHo?

A) Tonbko | B) tompko I C) Tonsko III D) Iull E) I u Il

3.YTo M3 mepeyucIeHHOro He MMeeT 3HauyeHue Ui MpeI0TBPAILeHHUs
3arpsi3HEHUs BO3ayxa?

A) Ucnonb3oBanue GUIBTPOB BBIXJIOMHBIX Ta30B B aBTOMOOMIISIX

B) Wcnonp3oBaHne 3alIUTHBIX (QWIBTPOB B JILIMOXO/AX JOMOB, (haOpuK
1 3aBOJIOB

C) [ToBTOpHOE UCTIOJIF30BAaHKE B IPOMBIIICHHOCTH Ta30B, BBIXOISIINX
U3 JBIMOXOJIOB

D) Ouuctka pa3HbIX HCTOUHUKOB, 00pa3yIOIINX MbLUTH

E) YBennuenue konnuecta pabpuk 1 3aBOJIOB




Kpyrosopor Bemecrs

@ Ha 3emne mexay »KMBOW U HEKUBOM NMPUPOJOH CYLIECTBYET B3aUMOBIIHU-
saue. Kaxkmoe >KMBOE CYIIECTBO IMOJyYaeT OINpPEACTCHHBIE BEIIECTBA W3
9KOCHCTEMBI, B KOTOPOI MPOKMUBAET U YJAJIAET HEHYKHbIE BEUIECTBA. JTO
CHOCOOCTBYET CYIIECTBOBAHUIO U TIOJIJICPYKAHUIO PABHOBECHSI SKOCUCTEMBI.
B skocucreMe HEKOTOpBIE BEIIECTBA MEHSIIOT MECTOIOJIOKEHHE IOC-
pPEACTBOM MHUILEBOM Lienu. Bce 3T0 COCTaBISAIOT OCHOBY KpPyroBOpOTa Be-
IIECTB, MPOUCXOISAIIETO B PUPOJIE.
» Kakue BUIbI KpyrOBOPOTA BEILIECTB CYIIECTBYIOT?
* Kakyto posib B OCYLIECTBICHUHU KPYTOBOPOTA BELIECTB UIPAIOT MPOLIY-
[IEHTHI, KOHCYMEHTHI M PEIYIICHTHI?
* B ueM cocTouT npuyrHa HapyIIEHUs] KPYrOBOPOTa BEIIECTB?
* UTO HY>KHO IIPEeANPUHUMATD JIJIs1 UHTEHCUBHOTO NMPOTEKAHMSI €CTECTBEH-
HOTO KpyroBopoTa?
CocTaBbTe CXe€MbI KPyroBOpOTa YIJiepo/ia, KACIOpPOoJaa U BOJIbI B COOT-
BETCTBUU CO CXEMOM KPYroBOpOTa a30Ta.
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B mpupone OGuonornyeckuii KpyroBOpOT BEILECTB CBSI3aH C KHM3HEHE-
ATEIIbHOCTHIO OMOMACCHI TUIAHETHI.

B mo6om GuoreorieHo3e Mex 1y NOMYJIALUSIMUA Pa3HbIX BUIOB CYILIECTBY-
0T CJIOXKHBIE B3aUMOOTHOIIEHHUs. JKUBbIE OpraHu3Mbl B3aUMOCBSI3aHbI JPYT C
JPyToM, a TaKXKE C HEXKMBOM MTPUPOJIOH, U BOBJICYEHBI B KPYTOBOPOT BEIIECTB.
Taxum 00pazom, IPOUCXOAUT OOMEH BCEX AJIEMEHTOB U BObI BXOJIAIIMX B
COCTaB JKUBBIX OpPraHU3MOB. PaccMOTpUM HEKOTOpPBIE U3 HUX.

Kpyzo06opom xucnopooa. OCHOBHBIM 3JIEMEHTOM B COCTaBE XMMHUYECKHX
BEILIECTB KMBBIX OPraHU3MOB SIBISCTCS KUCIOPOA. [ JIaBHBIM HMCTOYHHUKOM
KpPYrOBOpOTa KUCIIOPOJia B MPUPOJIE SBJISETCS COAEPIKAIIMNCS B BO3JyXe ra-
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3000pa3HbIi Kucinopoa. s mpoTekaHus KHCIOPOTHOTO KPyroBOpOTa BakK-
HYIO POJIb UTPAET KU3HEACSITEIBHOCTh OPIraHU3MOB M OPTaHHUYECKUE BEIECT-
Ba. JI71s1 OKUCTICHUS TUTATENFHBIX BEIIECTB, IMOCTYIAOIINX B OPraHU3M, TaK
Ke, KaK M JJI1 UX TOPEHHUs, HeoOXoauM Kuciaopoa. Takum oOpa3zom, KOJH-
YECTBO KUCIIOPO/Ia B BO3/TyXE YMEHBIIIACTCSI.

muma |t | xucnopon | yrnegl:nbm +

Boma | T | omeprus

B npupone kommuecTBO KHCIOpOAa B aTMOC(epe yBEIUUNBACTCS B pe-
3ynbpTaTe (POTOCHHTE3A, MPOTEKAIOIIETO Y OOJIBIIMHCTBA IIPOAYIIEHTOB.
(4) * Yo OBl BBl IPEATOKUIN IS IPEIOTBPALLIEHNS HAPYLIEHUS KPyTOBOPO-
: Ta Kuciopoaa?
Kpyeoeopom yanepooa. KpyroBopor yriepona TECHO CBs3aH € KPyroBo-
potoMm kucinopona. OOpasyroumiicss B pe3ysbTaTe OKHCIUTEIBHBIX MPOLEeC-

COB M F'OPEHUS YIVIEKUCIIBIN a3 UCIIOJIb3YETCS B IIPUPOJIE TPOLYLIEHTAMU IS
CHUHTE3a OPTaHNYECKUX BEILECTB.
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KomuuectBo ymiekucioro raza B armocdepe AHEM U HOUbIO ObIBAET pas3iiny-
HBIM. B pesyrbrare IbIxaHust BCeX JKUBBIX OPraHH3MOB HOYBIO KOJTMUECTBO YIIIe-
KHUCIIOTO Ta3a yBenuuuBaeTcs. JJHeM Ha00OpOT, YMEHBIIIAETCS KOJTUYECTBO YIIie-
KHUCJIOTO Ta3a, YBEINYMBACTCS COZIEpIKaHUe Kucopona Onaromapsi (POTOCHHTE3Y,
OCYIIIECTBIISIEMOMY OpraHW3MaMH, IMEIOIIMMH B KJIETKAX MIMTMEHT XJIOPO(QHILIL.

W3-3a yBenmmueHns: KOHIICHTPAIUU YTIIEKHUCIIOTO Ta3a B BO3IyXe o0paszyercs
TOHKHH CJTOH 13 TOro ra3a. Hapymaercs 6amanc Mexay TOrJIonaeMbIMUA U OT-
PaKEHHBIMH COJTHEYHBIMH JTyYaMH, YTO TIPUBOAUT K HEPABHOMEPHOMY pacrpe-
JIETICHUIO TeIlIla Ha TIOBEPXHOCTH 3eMJIM M TaK HA3bIBAEMOMY «ITApPHHUKOBOMY
addexTy». Ecimm 3ToT mporiece mpo1omKaeTes 0o, TO 00pa3yroTces IyCThIHU.

Kpyzo6opom ¢hocgpopa. OnHum 13 BaKHBIX IIEMEHTOB JUISL )KU3HU SIBIIS-
etcst pocdop. Dochop BXOAUT B COCTaB HYKIECUHOBBIX KUCIOT, aJCHO3UH-
tpudocdoproit kuciaotel (ATD), dhocdarabix comeii. Pochopconepkarime
COGIMHEHMSI BCTPEUAIOTCS TaKKe B MeMOpaHaX KIETOK, B COCTaBE KOXH U
CKeJleTa.

(pocop -
B IIOYBE 2

OcHoBy kpyroBopoTa (ochopa B pUpPOJIE COCTABISAET €ro MEPeHoC U3 Cy-
M B BOAY ¥ Ha000poT. C MOMOIIBI0 MUKPOOPTaHU3MOB (ochOpHBIE COCTH-
HEHHs B MTOYBE MPEBpAIAIOTCS B pacTBOpuUMyIo Gopmy. Takue HeopraHudec-
KH€ COEIMHEHUs C YYacTHeM pACTeHHUH TNpPEeBpaIlaloTCs B OpraHU4YecKue
BerecTBa. Jlanee yepes MUIIEBYIO IETTh STH BEIIECTBA MEPEIAFOTCS TPABOSI-
HBIM U IDIOTOSAHBIM JKUBOTHBIM. [locie rubenu pacteHuii U >KUBOTHBIX Opra-
HUYECKHUE BEIIECTBA C TIOMOIIBI0 MUKPOOPTaHU3MOB IPEBPAIIAIOTCS B HEOpra-



HUUYeckne coequaeHus. [Iporiece ypaBHoBemmmBaercs. B kpyroBopore docdopa
TaKKe BAKHYIO POJIb MIPAIOT BHOCHUMBIC B MOYBY (OCHOpPHBIC YIOOpPCHUS.
Ot ynoOpeHus ¢ JOKIEBBIMU BOJIAMHU TOTIAJIAIOT B MOpsi. Uepe3 MuIeByro
1ernb GpochopHbIe COSTMHEHHUS 3aHOBO BO3BPALIAIOTCS HA CYIIY M BKIFOYAKOT-
Csl B €CTECTBEHHBII KPYTOBOPOT.

Ha 3emne pa3Hble BemIecTBa BCTPEUAIOTCS B ONPEACICHHBIX KOJIUUECTBAX.
VYBeIMUYCHHE KOJTMYECTBA OJTHOTO BEIIECTBA M YMEHBIIICHHE JPYTOro HapyIia-
€T PaBHOBECHE YKOCHCTEMBL. B pe3ynbraTe HapylIeHuss KpyroBOpoTa BEIIECTB
HAPYIIACTCS TAKKE U IKOJIOTMIECKOES PABHOBECHE.

B HapyIiieHHH €CTECTBEHHOTO KPYyroBOPOTa BELIECTB BAKHYIO POJIb Urpa-
IOT aHTPOIIOT€HHBIE (DAKTOPHI.

1. B skocucteme nporcXoIuT ¢ y4aCTHEM KHUBBIX OPTraHU3MOB:
A. Kpyrosopot kuciaopoga
B. Kpyrosopor a3ora
C. KpyroBopot yriaekucioro rasa
O06ocHyliTe OTBETHI U MPEJICTABHTE UX.
2. YBennyeHne KOJIMYECTBA YIIIEKUCIIOTO Ta3a B aTMoc(epe He MOXKET
CTaTh MPUYNHOM:
A) UpeszmepHOro noTeIuIeHUs Komuecmeo sewecmsa
B) Brinagenust KUCIOTHBIX JOXKICH A
C) YBenuueHus MI010pOIUs IOYBBI 2
D) KinmmaTtudeckux usmMeHeHun co

3.Ha rpaduke mpencraBieHa 3aBUCH- 11
MOCTh KOJIMYECTBA KHCIIOpOJA U yTJIe-
KHCJIOTO Ta3a OT BPEMEHM Ha ompeje-
JIeHHOW Tepputopun Houblo. Kakas
KpuBass HeBepHas? OOocHyHTe CBOI apens
OTBeET.

............................................................-@

TeMbl 1J1 Ipe3eHTAUU

1. Paouoaxmuenoe 3azps3znenue u e2o 8IUsAHUE HA HCUBbLE OP2AHUBMDL.
2. «I10banvHoe nomenienuey u Hcueas npupood.

3. Bruanue KUciomuvix 0024coell Ha IK0JI02U4ecKoe pasHogecue.

4. I'nobanvhwvle sKon02UUeCKUe NPOOIEMbL U NYMU UX PA3PEULeHUS.
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