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I. IlpousBoncTBo u norpedaeHune B Onochepe

IIuTanue KUBBIX Opranu3mMoB

Hagepnoe, BaM NpUXOAMIOCH HAOIIONATh, KAK HEKOTOpPHIE JKUBOTHBIE,
HarpuMep, MypaBei, ayK, MyXa, MHOTHE JKyKH, 3Mes, SIIepHIa U Ip. MO-
TyT OBICTPO MEPEIBUTATHCS MO 3eMIIe, CTBOJAM JCPEBHEB MJIHM 1O CTEHAM.
3HaeTe JIM BbI, 32 CYET Yer0 ITO MPOUCXOIUT?

Smepunia MoxkeT KapaOKaThCsa MO cTeHaM Oiaronapsi 0COObIM BOJIOCKO-
BUJHBIM 00pa30BaHUsIM Ha MOMYIIEYKAaX MaJbIEB MOJ KOI'TAMU. B pe3yib-
TaTe UCCIICIOBAHUN OBLIO YCTAHOBIICHO, YTO MEX]y MOBEPXHOCTHIO M ITH-
MH 00pa30BaHUSIMU BO3HUKAIOT MEKMOJICKY/ISIPHBIE B3anMoyieicTBus. [lepenBu-
JKCHUC SAICPUILIBI IT1O BCpTHKaJ’ILHOﬁ IMOBCPXHOCTHU SBJISICTCA HpI/ICHOCO6J'IeHI/I-
eM. OIHaKo OHO CBSI3aHO CO CTPOEHHEM OpraHU3Ma XHBOTHOTO, C COIJIACO-
BaHHOH paboTON OpPraHOB M CHCTEM OpraHoB. Takas COCOOHOCTH SIIEPULIBI
o0ecrieuynBaeTCsi COKPALICHUSIMU MBI, KOCTSIMU CKEJIeTa, UTPAIOIIUMH POJIb
OTIOPBI, 1 HEPBHOW CUCTEMOM, KOHTPOJIUPYIOMIEH HX padoTy.

* Otkyna sxe Oepeércst sHeprus, HeoOXoAMMAst JUTs pabOThI BCEX ITUX OPraHOB?

* Kakoii mporiecc obecriednBaeT MOCTYIUICHHE OOTrarbIx SHEPrHeH BEIIeCTB B
opranusm?

Ay OOGcynure CBOM CYKJICHUS M OTBETHTE HA BOIPOCHI.

e000cc00ccc00ccc0ccce

* Uto takoe nutanue? Kakoe 3HaueHUeE JIsI ’KUBBIX OPraHU3MOB OHO HIMEET?

» Kak MOXHO CrpynmupoBaTh OPraHU3MBI 110 CIIOCO0aM ITUTAHMS?

* KakoBBI CXOKHE M OTIIMYUTEILHBIE OCOOCHHOCTH TMPOIECCOB. GoToTpod-
HOTO U XeMOTPO(HOTO cmocoO0B MUTaHUs?

» Kak mporcxoauT mporecc MUTaHUsLy reTepoTpodHBIX OPraHu3MOB?

» Kak mpowucxomut mporecc numieBapeHus? Kakue mpucrnocoOneHus ume-
IOTCSI Y OPTaHU3MOB IS 3TOTO?

Bbl yxe 3HaKOMBI C OMQJIOTHYCCKUMU. ITPOLIECCAMU Y KUBBIX OPTaHU3MOB.

3HaeTe 1u Bbl, YTO JId OTUX IPOLCCCOB HCO6XOI[I/IMa OHECPrus. Orta OHEprus
MOCTABIISICTCS 33 CUET MHUTaHKA. BCe opraHu3MBbl Ui CBOETO CYIIECTBOBAHUS
JOJDKHBI THUTAThCs: [luTarenpbHBIC BEIIECTBA HMCIOJIB3YIOTCS HA MOCTPOCHHE
opranu3Ma, 00eCHEYHBAIOT €ro pOCT W pa3BUTHE, U, B IEJIOM, IPOJOIDKCHUE
JKU3HEICATETHHOCTH:




[To cnocobaM mHUTaHUS >KUBBIE OPraHU3MBI JIENATCS Ha JBE TPYIIIIHL
Kaxxaast u3 a3Tux rpynim, B CBOIO 0YEPE/Ib, ICIUTCS HA 2 TPYIIIBL.

IInTaHune ;KMBBLIX OPraHN3MOB
\J \/
ABTOTpOQHBIE I'ereporpodHbIe
\J \J \J \J
doToTpodHbIE XeMoTpodHbIe Canporpodusie  [lapazurnueckue

B IpUpoAC HEKOTOPBIC OPIraHU3MbI MOT'YT IIMTATHCA KaK aBTOTpO(l)HO, TaK U reTe-

potpodHo. Takol cnocod MUTaHUsI HAa3bIBACTCSI MUKCOTPOMHBIM (3ereHds 2621eHda,
Henenmec, MyXoi06Ka u op.).

”3 J @DOTOCHHTE3UPYIOIINE OPraHU3Mbl UMEIOT XJIO-
~ poduiut. OHH TOTOBAT OPraHUYECKHE BEIICCTBA
| U3 YIVIEKUCIIOTO Ta3a M BOJBI MOA JIEUCTBHEM
| COHEYHOro cBeTa. JTOT CIocod MUTaHus Hal-
| mromaercsl y OOJBIIMHCTBA PACTEHHH, a TAKKE y

3¢JIeHas 3BIJICHA, BOJIBBOKC.

XEMOCUHTE3UPYIOMUMHU  SIBISIOTCS HEKO-
Topble Gakrepun. OHH MCHONB3YIOT DHEPTHIO
XUMHYCCKUX PEAKLMA JUIsl CHHTE3a OpraHu-
YECKHX BEIIECTB U3 HEOPTaHMYECKHX.

CarpoTpodb! TUTAKOTCS MEPTBBIMI OPTa-
HUYECKMMH BEIIECTBAMMU, HE IPUIHHAA
Bpeja APYTMM OpraHu3MaMm. Tako# eno-
06 MUTAHUs XapakTepeH i CpuOoB U
OaKkTepuil.

Haﬁasﬁbe OOUTAIOT HA JKUBBIX OPTraHH3-
max. OHHM TIMTArOTCS, BBIIEISIOT MPOAYKTBI
oOMeHa BEIIECTB B OPraHU3ME XO3sMHA, BbI-
3pIBast OOJIE3HM. DTOT CIIOCOO IIMTAHMUS BCTPE-
qaercs y BUPYCOB, GakrepHif, rpu0oB, pacTe-
HUH ¥ )KABOTHBIX.




VY JKHBOTHBIX JUIS YCBOEHHS NMUTATENIbHBIX BELIECTB B IPOLECCE IBOIIOLUU
BO3HMKJIM NUIIEBAPUTEIbHbIE OpraHbl. Y OOJBIIMHCTBA KUBOTHBIX ATU Opra-
HBI, 00bETMHUBIINCH, 00pa30BaIM MHUIIEBAPUTENbHYIO cucTeMy. [locpencTBom
NUILEBAaPUTEIbHON CUCTEMBI IOCTYMNAOIasi U3BHE MUIIA [IepeBapUBaACTCsl, H-
TaTelIbHbIE BEIIECTBA BCACHIBAIOTCS, @ HENEPEBAPEHHbIE OCTAaTKH MUIIY Yas-
I0TCS1 HAPYKY.

B mpomuecce nuieBapeHus Muiia noasepraercad GU3NYECKUM U XUMHUYEC-
KHUM HM3MEHEHUSM U 0OJblIas 4acTh MUTATEIbHBIX BELIECTB PACILEILIAETCA 10
MEJIKMX YacTHUIL JUIsl TOro, 4TOOBl MPOUTH uepe3 MeMOpaHbl KIeTOK. Takue u3-
MEHEHUS MPOUCXOMAT MMOCPEICTBOM MEXaHHYECKOT0 M XMMHUUYECKOIO NepeBa-
pHUBaHMUS.

IIpu mexanuueckom nuwjeeapenuy MHIIA MOABEPraeTcs GU3MUECKUM H3Me-
HEHUSAM — U3MEIBUECHHUIO U CMAYMBAaHHIO. Y MIJIEKONUTAIOIUX B 3TOM IIpoLecce
Y4acTBYIOT 3yObl, Y NITUI] — MYCKYJIbHBIN KEIyI0K, Y PEYHOTO paKa —KpYIHBIH
oT/eN enyaka u T.1. Ha aTom stane gepMeHThI He y4acTBYIOT.
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Kanuu macia * %% Monexynvl JHcupHbIX KUCIOM U 2TUYEPUHA

A mexanuueckoe nuuyeeapenue Xumuieckoe nuujesapetue D

Pacmenﬂeyue numamelbHblX seuecme
Xumuueckoe nuujeeaperue 3aKIOUACTCS B PACIICIUIEHUH KPYIHBIX MOJe-
KyJ1 oz JaeiictBueM (gpepMeHToB. Paznnuaror Tpu GOpMbI XUMHUECKOTO IepeBa-
pHUBaHUS.

MexaHUUeCcKOoe MUIIEBapeHne XHUMHYECKOe MUIIEBAPEHHE
Ve \J ~a
BHexneTounoe MewmGpantoe BryTtpukierounoe
\/ \ \/

[urarenbibie  BewecTsa Ha nosepxHoct BO‘ Hocr%;mne B
TIePEBAPHBAOTCS BHE KIIET- T TR SR U(J‘ICTKy ——
o S B | e ¢ o | i
TOK. KpyIHbIe MOIEKYIIBI g)ep MG mecn 3 o A IECTB PACIIeIIs-
[HUTATCIbHBIX  BEIICCTB FOTCSI ¢ MOMOIIBIO
PACIICIUISIOTCS 0 MeJl- e a mei (bepMeHTOB 1H30-
KHX, CIIOCOOHBIX MPOUTH HEE A CTH 9ro e
B KJIETKy. BcTpedae XOZIHUT, B OCHOB- 6
MO03BOHOYHBIX U HOM, Y TIO3BOHOYHBIX y OISz
PBIX Oecrio q U y HEKOTOpBIX Oec- JKNBOTHBIX.
VY 4 m TI03BOHOYHBIX.




B 9BoNIOIMHM MHOTOKJIETOYHBIX JKHBOTHBIX (OPMHDPYETCS 2dCmpanbHAs
(Kuwieunas) TMOJOCTh, B KOTOPOH CO3JAIOTCS ONAarompusTHBIE YCIOBHUS IS
JYYIIEro IepeBapuBaHus MUILH.

B cBs13u ¢ XapakTepoM MHUIIH Y KUBOTHBIX B HEKOTOPBIX OpraHax BCTpeda-
€TCS PsI/T IPUCTIOCOOICHUIA.

VY 6ecrno3BOHOYHBIX MIMEETCS MHOTO NMPHUCIIOCOOICHNH, CBA3aHHBIX C MUTa-
HueM. Hanpumep, y HaCEKOMBIX BCTPEUAIOTCSI pa3HbIE THIIBI POTOBBIX allla-
partos.

VY OoNBIIMHCTBA MIICKOMUTAIONINX, MUTAIOIMIUXCS TPyOOH pacTUTETHHOM
NUIIEH, KUIIEYHUK JUIMHHBINA, TOBEPXHOCTh KOPEHHBIX 3y0OB CKiIagJaras, xe-
JYIOK COCTOMT W3 HECKOJIBKUX OT/ENOB. Y >KBAUHBIX MAPHOKOMBITHBIX JKEIy-
JIOK COCTOMT M3 YETBIPEX KaMmep: pybey, cemka, KHudxicka u ceiyye. Ilpormouen-
Has THWIIa BHAYaJle HaKaljuBaeTcs B pyOume u ceTke. Bo Bpemst otrabixa
’KMBOTHOTO 3Ta IMUIIA MOPUUSIMH BO3BpAIIAETCA B POTOBYIO moiocth. [locie
MHOTOKPATHOTO TEePEeKEBBIBAHUS 3Ta MHIIA TIOCTYMAET B KHIDKKY U CBIUYT, T/I€
MoCJie TOBTOPHOTO IEPEeBAapUBAHUS MEPEXOAWT B KUIICYHHK. B Kuiieynnke
MIPOIOJDKAETCS TPOLIecC MUIIEBAPEHIS M POUCXOIUT BcackiBaHue. Henepena-
PEHHBIE OCTAaTKHU IMHIIH YIAISIOTCS HapyXKy 4epe3 aHaIbHOE OTBEPCTHUE.

|

@) BoimmiuTe COOTBETCTBYOIINE OPraHbl MHIIEBAPHTEIBHON CHCTEMBI U HX
(GyHKLUY, UCXOAS U3 PUCYHKA, IIPEICTABIEHHOTO HUXKE.

IIuTanue urpacrt Ba)KHeﬁHlym POJIb B JKHU3HU KUBBIX OPraHU3MOB, I10-
CKOJIBKY ABJACTCA-OAHUM N3 OCHOBHBIX YCJIOBI/Iﬁ HX CYLICCTBOBAHUS.

00 000000000000000000000000000000000000000000000000000000000000000000000000
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1. Ha ocHOBe puCyHKa ONpeAeNuTe OpraHbl,

2. Opras, BbIpa0aThIBAIOLINH KeTUb;
3. Opran, BcachIBaIOIIUN BOJY, COJIH U BH-

4. OpraH, y4acTBYIOIIMI B XMMHUYECKOM Iie-
peBapUBaHNU KypUHOTO SHIA;

5. OpraH, y4acTBYIOLIMI B MUIIEBAPEHUH U
BbIpa0aTHIBAIOIINI TOPMOHBI;

6. OpraH, y4acTBYIOIIMIT BO BCAaCHIBAHUH OO0JTb-

COOTBETCTBYIOILUE NIEPEUUCICHHBIM BapH- ”

aHTaM.

1. Opran, o0ecrieYrBaIONTNI MEXaHUIECKYTO

00paboTKy MHUIIIH;

TaMHWHBI;

ITMHCTBA BECIICCTB.

S w

2. Ha npencraBieHHBIX pUCYHKAaX YKa)KUTE OpraHbl NULIEBAPEHUS U MOJI-
TOTOBBTE MPE3EHTALMIO, TOCBAIIEHHYI0 MEXaHU3MY TIpoliecca MUIleBa-

peHus.

/

N

/

N fF N

L ,

3. BoisicHuTe, Kakue NpHCIIOCOONCHMS /U JTy4IIero MepeBaprBaHMs MHIIH
BO3HMKIIM Y XOPJOBBIX U [IOATOTOBBTE TIPE3CHTALUIO.




ﬂblxaHI/Ie KHBbIX OPraHu3mMoB

@ KI/ICJ'IOPOI[, Hapsaay € MUTATCJIbHbIMU BEHICCTBAMMU, SBIIACTCS BaXKHEUIIIUM

L5

$0000000000000000000000000000000000000000000000000000000000000000000

(bakTOpoM Uil CyIIEeCTBOBAaHUS OOJBIIMHCTBA JKUBBIX OpraHusmos. Ilorio-
HIEHHBIN KHCIIOPOJ OKUCIISIET IUTATENIbHBIE OpPraHUYECKHE BEIIECTBA, MpU
9TOM BBIIEIISIETCS SHEPIHsl. DTa SJHEPTHUs B OCHOBHOM 3aTPauyMBaeTCs Ha MPO-
TEKaHHEe PA3TUYHBIX (PU3HOIOTHUECKUX MTPOIIECCOB.

Kyxku, oburaromue B )apKux 00IacTsIX KpyITHEee CBOUX COPOANYEH U3 XO-
JIOAHBIX pernoHoB. Kak Bl Jymaere, ¢ 4eM 3TO CBsA3aHO?

4 )

AN v

O BrimonauTe 3agaH1s OCKe MPOBEICHHOTO UCCIIEIOBAHUSI.

1. Kak kucnopon pocrasisiercs K kierkam? C NOMOLIbIO KAKMX OPraHOB
3TO IPOUCXOAUT?

2. O0bscHUTE, KaK MPOMCXOJUT ra3000MEH Y JIETOUHBIX >KHBOTHBIX COT-
JIACHO IPE/ICTABNCHHOI cxeme (1)?

3. Ompeznenure cxoXkue M OTINYUTEIbHbIE MPU3HAKHU JBIXaHUS Y HKHUBBIX
OpraHMU3MOB, TIOKa3aHHBIX Ha PUCYHKE @

® N

JICTOYHBIC JICTOYHBIC

ny3mpm<n I I KarmuuIsipbl

\ Kanuisipbl

OpraHoB




4. Ha npencTaBieHHbIX PUCYHKAaX HaWIUTE pa3iinyusi MEX]Y KUBOTHBI-
MH, CBSI3aHHBIE C MEXaHU3MOM IIPOIIECCa AbIXaHus. BIICHHUTE, KaK IIPOUCXO-

JAUT OTOT MPOUECC Y NaHHBIX )KMBOTHBIX.
s N s D s A

=

\ w A 8 w, \ w

5. KakoBBI CXOKH€E U OTIINIHTEIILHEIC YCPThI AbIXaHUA Y OTUX JKHBOTHEIX?

A ' d A

A . |8 .

6. Ilouemy kuTOOOpa3HBIE MOTYT JIOMIBILE HAXOIUTHCS O] BOIOM IO CpaBHE-
HHUIO C IPYTMMH BOJHBIMU MyleKonuTaromuMu? OG0CHYITE CBOI OTBET.

4 A

A v

OIHOKJIETOYHBIC OPTaHU3MBbI U OOJIbIIIAS YaCTh KJIETOK Y HEKOTOPBIX HHU3-
ITUX MHOTOKJICTOYHBIX OCYIIIECTBISIFOT HETOCPEICTBEHHBIN Ta3000MEH C OKpY-
JKaroten cpenioil. Takue opraHU3MBbI IBIIIAT BCEW TOBEPXHOCTHIO TEA.
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[To mepe ycnoXKHEHUs] OPraHu3MOB BCE KJIETKU HE MOIJIM OCYIIECTBIISITh ra30-
00MEH C OKpYy>Karoliei cpeoi HermocpeacTBeHHO. [1oaToMy Jutst IpoTeKaHus Tpo-
1ecca JbIXaHusl CTajad (POPMHUPOBATHCS CHElMAbHBIE OpraHbl. Bel 3Haere, 4to y
YacTH KMBOTHBIX JbIXaHHUE IPOMCXOAMUT depe3 Koxky. OaHAKo Uil 3alliuThl OT
BHEIIIHUX BO3/IEHCTBUI OKpYXKaroIeH cpenbl (GOpMUPYIOTCS 00pa30BaHMs, TOKPHI-
BAIOIIUE TEJIO, HO 3TO CTAJIO MOMEXOH AJIsl KOKHOTO AbIxaHus. [losTtoMy u nosiBu-
JIMCh OPTaHbl JAbIXaHUs, TIOCTABISIIOIINE KUCIOPOL — XKa0pBl, TPAXeH, JETKue. ITH
oprasbl 00ECTIeUNBAIOT KUCIOPOIOM BCe KIETKU Tena. OKUCTIeHnEe OpraHmYeCKIX
BEILIECTB B MUTOXOH/IPUSX DYKAPHOTHUECKUX KIETOK HA3BIBACTCS KAEMOUHbIM Obl-
Xanuem. YTIEKHUCIBIA ra3, BBIACISIOLIUICS B IMPOLECCE KIETOYHOIO JbIXaHUS,
YAAISETCS HApy XKy Yepe3 OpraHbl JbIXaHMS.

JocraBka KHCIOpO#a K TKaHAM W KJIETKaM U yAAJICHHE YIVIEKHCIIOro ra3a u3
HUX 4Yepe3 OpraHbl JAbIXaHHs MPOUCXOIUT MOCPEACTBOM KPOBU. Y HAaCEKOMBIX Ia-
3000M€H MPOUCXOIUT HEMOCPEACTBEHHO 4epe3 Tpaxen. KpoBb y HUX MEPEHOCHUT
MUTaTEIbHBIC BEIIECTBA, MPOIYKTHl OOMEHA BEIIECTB M HE y4acTBYET B ra3000Me-
He. ['a3000MeH, MPOMCXOSIINA MEXKITy KPOBBIO B JIETKHX HITH jKaOpax U OKpyKa-
IOLIel Cpe/lor, HAa3bIBACTCS GHEUHUM ObIXAHUEM, A MEXKy KIETKaMHU B TKaHSIX U
KPOBBIO — HYMPEHHUM ObIXAHUEM.

Koorcnoe ovixanue

OTOT THII IbIXaHHS TIPOUCXOIUT YEPE3 BIAKHYIO KOXKY U BCTPEUaeTCsl, B OCHOB-
HOM, Y HEKOTOPBIX YepBEi, MOJUTIOCKOB. Takue >KMBOTHBIE OOUTAIOT OOBIYHO BO
BIIQKHBIX MecTax WM B Boje. IlocTossHHAs BIaXKHOCTD KOXKM 00ECIIEUMBACTCSI BbI-
JIETICHUEM CIIM3U U3 KOXKHBIX Xkene3. TakuM oOpa3oM, MPOHUKHOBEHHE KHCIOpO/a B

KPOBCHOCHBIC KAITWJUIAPBI U BBIACJICHUE U3 HUX YITICKUCIIOTO ra3a o0seryaercs.
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Cxema KOHCHO20 ObIXAHUSL 00IACOe8020 Uep6si
Kabepnoe ovixanue

[ToTpebnenne KUCIOPO/ia, PACTBOPEHHOTO B BOJIE, Y MHOTHX JKUBOTHBIX TPO-
UCXOIUT 4epe3 skaOppl. TakoC OpIXaHUE OCYIIECTBISICTCS Yy HEKOTOPBIX KOJIb-
YaThIX YepBeH, MOJUTHCKOB, pakooOpa3HbIX, JaHIIETHUKA, pbI0. Kpome Toro, u-
YUHKH 36MHOBOJIHBIX TOXE JBIIIAT C TIOMOIIBIO JKalp.



JKabpsel — 3T0 opraHsl, 00pa30BaHHbIE U3 TOHKOTO SMMUTEINNS, TECHO U T'yCTO
IIPOHM3aHHbBIE KPOBEHOCHBIMU KamuyuisipaMu. JKaOpbl MOTyT OBITh Kak Hapyxk-
HBIMH, TaK ¥ BHYTpeHHMMH. HapyxHble xaOpbl Oaxpomuarblie, B BHIEC BOJIOC-
KOB, HaXOZATCS CHapYXKU. Y JIMUUHOK PBIO, ABOSIKOABIIIALINX PIO U TONIOBACTH-
Ka JICYHNIKM B HadajbHBIA IE€PUOJA Pa3BUTHUS JIbIXaHHE IIPOMCXOIMUT Yepe3
Hapy>KHbIE KaOpBhlI.

VY JKUBOTHBIX C BHyTPEHHHMHU kabpamMM Ia3000MEH IPOUCXOAUT Uepe3 xkKa-
OepHble seniecTku. JKaGepHble JIETIeCTKH COAeprKaT XPSILEBYIO TKaHb. JKaOpel y
KPYIJIOPOTBIX KHUBOTHBIX U XPSAILEBBIX PbIO OTKPBIBAIOTCS HApPYXKy KaOEPHBIMU
HIETISIMH, @ Y KOCTUCTBIX PHIO OHU IPUKPBITHI )KA0EPHBIMH KPBIIIKAMHU.

Bo Bpems nbIxaHus, KOrjia xa0epHbIe KPBIIIKU 3aKPbIBAIOTCS, POT PBIObI OT-
KpBIBAa€TCsSl M BOJA MIPOHHMKAET 4Yepe3 pPOT. 3aTeM POT 3aKpbIBAETCs, KaOepHbIe
KPBIIIKY OTKPBIBAIOTCSA U BOJA BBITAJIKUBAeTCsl Hapyxy. CienoBaresnbHO, Bozia
OMBIBaET KalOpBbl.

B 510 Bpemst pacTBOpeHHBIH B BOJIE KUCIOPOA IyTeM Au(dy3un NpoHUKaeT
B KPOBb 4€pe3 KPOBCHOCHBIE KATMIIISPBI )Ka0EPHBIX JICIIECTKOB, a YIIIEKUCIIBIN
ra3 IepexoJuT B BOLy B IPOTHBOIOJIOKHOM HarmpasieHuu. HaceleHHas yrie-
KHCJIBIM Ta30M BOJA yAAJIA€TCs Hapy»Ky IPU PACKPBITHU 5Ka0EPHBIX KPBILIEK.

- —
pomosas
nonocmo
d
600a
%
HanpasieHue 6516)262)‘0 e
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Mexanusm scabepro2o Ovbixanust

Tpaxeiinoe ovixanue

Bbl yxe 3HaeTe, 4TO JKMBYIIWE HA.CyLIe 4Je-
HUCTOHOTHE (TayKoOOpa3HbIe M HACEKOMBIE) HMME-
IOT TpaxeHu. Y HACEKOMBIX BO3IYyX MPOHHKAET ye-
pe3 IbIXaTeNbHble OTBEPCTHS — CTUIMBbI, pacroia-
raformmecss mo OokaM Ha 4YiEeHMKAaxX Tpyau |
Oprolka (Ha KakjOM 4YJieHHMKe ofHa mapa). Bos-
JyX 4epe3 CTUIMBI IDOHUKAET B TPAXEH.




Tpaxen pa3BeTBIAIOTCS U 00pa3ylOT CeTh TPyOOUYEK BO BCEX OpraHax Tejna.
BryTpu TpyOoUeK BBIICISACTCS KUAKOCTD, C TTIOMOIIBIO KOTOPOW IMTPOUCXOIUT Ta-
3000MCH.

YV HEKOTOPBIX WICHUCTOHOTUX (NAYKU U CKOPNUOHBL) IMEIOTCS CKJTaT4aThIe JieT-
KHE 1 Tpaxeu. Y TayKoB OJIHA Tapa TPaxei, a y CKOPIIMOHOB — YEThIPE Maphbl, U Kax-
Jiast Tpaxest OTKPhIBACTCSI HAPYKY OJTHUM JIbIXaTeIIbHBIM OTBEPCTHEM.

4 7\

S

Crnaouameie neckue

Hcxonst U3 npeacTaBIeHHOTO PUCYHKA, BBIICHUTE NPUYMHBI U3MEHEHHI
B cTpoeHHH JieTkuX. OOOCHYHTE BIMSHHE 3TUX U3MEHEHHUH Ha MPOIEeCC Jbl-
XaHUS.

neeKue
JIASYWIKU

JecKue N /
mpumona JezcKkue
3eMHOBOOHO20

JleeKkue nimuybsl

JlecKkue miexkonunmarouieco

Jleeckue HEKOmMopwvlX NO360HOYHbIX



Jlezounoe ovixanue

Hcxons U3 npecTaBIeHHOTO PUCYHKA, BBISICHUTE, KAKMM U3MEHEHHSAM I10/IBEPI-
JIMCB JIETKHE B TIpoLiecce 3Bommoimu. OO0CHYHTe, Kak 9T W3MEHEHHs MOBIMSIIN Ha
IPOLIECC JIbIXaHUSL.

Cpenu MO3BOHOUHBIX JIETOYHOE JBIXaHHE BCTPEYAETCS Y IPECMBIKAIOIIUXCS,
ITUILI, MJICKOIUTAIOIINX M B3POCIBIX 3¢éMHOBOHBIX. [1o Mepe yBenmuenus norpeo-
HOCTU OPraHM3MOB B SHEPI'MH, U3MEHSACTCS M CTpOeHue Jerkux. Takoe HaOmonaeT-
Csl Ja’Ke y NIPEeCTaBUTENIEN OIHOM IPYIIIbI )KUBOTHBIX. Y IITULL B ABIXaHUU Y4aCTBYIOT
TaKkKe BO3IYyIIHbIE MeIIKU. OObEM BO3IYILIHBIX MEILKOB Yy JETAIOLIMX ITHL] OTHOCH-
TEJIBHO OOJIBIIIE, YeM Y HEJICTAIOIIHX.

4 6030yX 6030YX )

nepeoHue
6030VUIHblEe MEUKU
3a0mHue 803-
OyuiHble MeUKU
6030yuHble MPYOOUKU
6 JlecKux
6b100X
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VY nTun B pe3yaprare JBOWHOTO JIbIXaHUS UCIOJIb3YeTCsl O0JIbIle KUCIOPO-
Jla U3 MOMIonaeMoro Bo3ayxa. Ecnu mnexonutatommue ucnonbiyot 20-25%
KHCIIOpoAa, TO NTHIBI — 80—-95%.

B MMpoHEeCCC AbIXaHUs KHUCIOPOA MOCTYNAaCT B KPOBb U JOCTABJIIACTCA K
KJIETKaM.

JAbIixaHue y pacTeHui

Jbixanue npoucxonuT U y pacreHuil. CTpyKTyphl, Yepe3 KOTOpble Ipo-
HCXOJIUT ra3000MeH, CIeayoIue:

— Yemvuya, pacnionokeHHbIe B KOXKHUIE Yy PACTCHHH, CTIOCOOHBL OTKPbI-
BaThCs U 3aKPBIBATHCS MOJ] AEHCTBUEM TYPropHOTO jAaBlieHus. Yepes yCTbhu-
11a MPOUCXOAUT Ta3000MeH. Y BOAOpOCIEH HE BCTPEYAIOTCA.

— Yeyeguuxu, Haxondmuecss B credlie MHOTOJETHUX IPEBECHBIX pacTe-
HUM, TOKE y4acCTBYIOT B ra3o00MeHe. YeueBHUkil COCTOSIT U3 MEPTBBIX Kile-
ToK. Tak ke, Kak ¥ yCTbUIIa MOTYT OBITh OTKPBHITEIMHU K 3aKPBITHIMH. BecHoi
U JIETOM OHHU OTKPBITHI, @ 3MMOM 3aKPBITHI.

— V¥V pacreHuil B mouBe TOXe MPOUCXOAUT Fa3000MEH: KUCIOPO/ BO31yXa
MIPOHHUKAET B KJIETKH KOPHEH, & YIIIEKHCIbIN ra3 yaaasercs u3 Hux. Y 0o-
JIOTHBIX PAacTEeHUM UIsi OCYLIECTRICHMUSA. ra3000MeHa pa3BUBAIOTCS JIbIXa-
TeJIbHBIE KOPHU B CBS3U C HEJIOCTATKOM BO3/1yXa B IMOYBE.

— JlpIxaHue SBIACTCA OAHUM M3 OCHOBHBIX (DU3MOJIOTHYECKUX MPOLECCOB,
MPOTEKAIOIINX. Y HKUBBIX OpraHu3MoB. [103ToMy M3MEHEHHs B 3TOM Ipoliecce
MOTYT HPHUEECTH K OIIaCHBIM ITOCIIEICTBHIM.




© 1. Kaxnoe u3 JIBYX KOMHATHBIX PacT€HHH OBUIO HAKPBITO CTEKJISHHBIM
KOJIIIAKOM, TIPHYEM OJTHO COAEPKAIOCh B TEMHOTE, a IPyTroe — IOJ CBe-
TOM. YTO NMPOM30MIET, €CIIM BHECTU TOPALIYIO JIyYHHY IOJ CTEKIISH-
HBIM KOJIIAK Ka)KI0T0 PACTEHUS.
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3. Ilepepucyiite cxeMmy B Terpaiab. K cTpenkam mpunummre Ha3BaHHs CO-

OTBETCTBYIOIIMX I'a30B.
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4. HOI[FOTOBBTC HNPE3CHTALUIO O HpI/ICHOCO6JIeHI/IﬂX, BO3HUKIIHUX B IIPONEC-
CC HBOJIOLNH Y )KUBOTHBIX, CITOCOOHBIX K IIOJICTY.



BbigesieHue y sKMBbIX OPraHU3MOB

@ B npouecce nuieBapeHns KPyIHbIE MONICKY/IBI OPraHHYCCKHX BEIICCTB,
MOCTYMNAOUIMEe B OPraHU3M B COCTaBe IUINM, PACHICIISAIOTCA 10 MEJKHX.
YacTb mosyyeHHBIX BEIECTB y4acTBYET B IOCTPOCHHUH KJIeTOK. [Ipyras yacTb
MIOJIBEPTaeTCsl TOJHOMY PACIICIUIEHHIO B MPOIECCEe YHEPreTUIecKoro oome-
Ha. OIHAaKO HEKOTOpBIE MPOAYKTHI PACIICTIIICHHsI OKa3bIBAIOTCS HEHYKHBIMU
opranusmy, 0oyiee TOro HEKOTOPBIE U3 HUX CTAHOBATCS SAOBUTHIMH. Kakum
o0pa3oM opranmu3m n30aBisieTCs OT Takux BemecTB? Yto 3To 3a BemiecTa?

L5

O PaccMoTpuTe pUCYHKH 1 OTBETHTE Ha BOIIPOCHI:

» Kak mpoucxoaut BbIBe/leHHE KOHEYHbIX HMPOIYKTOB KU3HEACATEIbHOCTH Y
pacteHuit?

* Kak mponcxoaut BeIieneH e Yy TPOCTEHIIINX )KUBOTHBIX U YepBEn?

* Kak ynanstoTest IpoayKThl KU3HEASSITeNbHOCTH Y YWIEHUCTOHOTUX KUBOTHBIX ?

* Kak nporcxouT BblAeI€HHE Y 1I03BOHOYHBIX )KUBOTHBIX?

000 000000000000000000000000000000000000000000000000000000000000000000000000000000000000000




* Kakyro (pyHKIMIO BBIOTHSAET KQKIBIH OpraH BbI- (-
JIEIIUTEIILHON CUCTEMBI B OTAEILHOCTH?

VYnaneHne KOHEUHBIX NPOIYKTOB OOMeHa Be-
IIECTB U3 OpraHM3Ma Ha3bIBaeTCs 6vloeneHuem. JKu-
BbI€ OPraHU3MbI UMEIOT pa3HbIe OpPraHbl BbIICICHUS.

Boigenenne y pacreHuii. Y pacTeHMHd HET CIIELM-
albHBIX OPraHOB BbBICIECHUS. BOJBIIMHCTBO pacTEHU
yaaIsieT ra3000pa3Hble MPOAYKTHI BBIICICHUS Yepes3 yc-
ThHLA. BBl 3HaeTe, 4TO BBIIEICHUE NTAPOB BOABI UEPE3
YCThUILIA HAa3bIBACTCS mpaHcnupayueti. Y TaKUX pacre-
HMH, KaK 3eMJISIHUKA U TIISHULA TTPOUCXOUT ymma-
yus — BbIIEIECHHUE Karlelnek BoAbl. Bmecrte ¢ Bomoi y
9TUX PACTEHWMM YAIAIOTCS COIM W JIPYrHe BELIECTBa.
Hexrap u sdupHble Macna, CHHTE3UpyeMble PAaCTCHHU-
SIMH, TaKOKe SIBJIIOTCS MPOAyKTaMu BblieneHus. Heko-
TOpbIE BPEHBIC BEILIECTBA HAKAIUIMBAIOTCS Y PACTCHUM |
B KJIETOYHOM COKE BAKyoOJIel, a YAAIAIOTCS BMECTE C Buioenenue nucmoamu
JIMCTBSIMHA BO BpeMsl JiucTonazna. YacTe pacTeHM M30aBISICTCS OT HEHY)KHBIX BeE-
LIECTB Yepe3 KOPHH.

Boiiesienne y npocreidinx ;KMBOTHBIX. OOUTAOIIME B IPECHBIX BOAAX TaKHe
OJTHOKJIETOYHBIE, KaK OOBIKHOBEHHAs! ame0a, 3elieHast IBIJIeHa U HH(Y30pus-Tyherib-
Ka COZepKaT B KJIETKAX COKPATUTENbHBIC BAKYOJIH. JTH BaKyOIH COOMPAIOT MPOIYyK-
Tbl BblIeneHHs. COKpaTUTENbHbIE BAKYOJIM MEPUOANYECKH JIOMAIOTCS, U M3JUILIKI
BOJIbl C PACTBOPEHHBIMH B HEW BPEIHBIMH BEIIECTBAMM YIAISIOTCS HapyXKy 4depes
MeMOpaHy KJIeTKd. Takum 00pa3oM, BBIJCIICHUE Y MPOCTEHIINX CBSI3aHO C pery-

JISAIUEH OCMOTHYECKOTO MaBiICHUS U TUPPY3HCH.
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COKpamumelbHas 64KyO0lb

Buioenenue y ungysopuu-mygenvru
MHorokaeT64bie (6eciio3BOHOYHbIe. ['yOKM W KHILIEYHOIIOJOCTHBIC HE
UMEIOT CIIeIMAIbHBIX OpraHOB BblAeNeHUs. OHM yAalsioT NMPOAYKTHI BbIjee-
HYsE Uepe3 MOBEpXHOCTh Tena myTeM Auddys3uu.



VY II0CKOTO YepBs TUIAHAPUH BBIICITUTEIbHAS CHCTEMA NPONOHEePp-
PpuouaIbHo2o TAMa. Y TaKUX )KUBOTHBIX TTAPCHXHMMA COJICPKHT 3BE3/14a-
ThIe KJIETKH, KOTOPBIC COOMPAIOT HIKUE MPOIYKTHI KH3HEICATCIIb-
HOCTH. DTH KJICTKU CBSI3aHBI C Pa3BETBICHHBIMHM KaHAJbI[AMHU, Yepe3
KOTOpbIC HEHYXHBIC BEIIECTBA MOCTYMAIOT B KPYIHBIC BBIICIHTEIIb-
HbIC KaHaJIbl ¥ YAAJSIFOTCS U3 OpraHu3Ma.

Y IOKIEBOTO YepBs KUIAKUE MPOIYKTHl OOMEHA BEIECTB Yaals-
I0TCSI Yepe3 OpTraHbl BBIICICHUS — MemaHne@puouu, KOTOPbIC pa3Melia-
FOTCSI B CPETHUX WICHHKAX (8 Kaxcoom unenuxe — no ooHoul nape). Bo-
POHKOBH/IHAsI YacTh MeTaHCPPHUIUS COOMpPACT KOHCYHBIC MPOTYKTHI
oOMeHa BEIIeCTB, a YJIMHEHHAs TPYOOUYKa BBIBOJUT MX HAPYKY.
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Buioenenue y dooicoesozo uepess
Y MOJTFOCKOB Pa3BHUTHI IOY- (- )
KU, [IOXOKHE [0 CTPOCHUIO Ha : '
MeTaHe)PHUIIUU  KOJIBYATHIX
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MH KJIETKaMHU IIOYeK, Jaliee
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BBIBOJIITCSL 4epe3 KaHal B
MaHTUHHYIO II0JIOCTb, U3 KO-
TOpOil yTamAOTCS Hapyxy. Y Buvioenumenvnas cucmema mypagos
Hanbojee  pacrnpoCTpaHEHHBIX
IPEICTaBUTENEH YICHUCTOHOTUX — HACEKOMBIX IIPOAYKTHI BBIICICHUS yHalls-
IOTCSl 4epe3 MAJBIUTHEBBI COCYIbl. JTHU CIENO 3aMKHYTbIE Ha OJHOM KOHILIE
TpyOOUKH cOOMPAIOT HEHYKHbIC BEIIECTBA U3 KPOBH U MEPEAAIOT UX B KHUILICU-
HUK. Kpome Toro, GpyHKINIO BBIIETICHUS BBINOIHAIOT TAK)XKE U HCUPOGbLIE Melb-
ya, pacIloyIOKEHHbIE Ha CTEHKaxX OpIOliKa ¥ Ha MOBEPXHOCTU BHYTPEHHHUX Opra-
HOB. [Iporecc BblesIeHNs] Y PEYHOIO PaKa OCYIIECTBIISETCS PACHIOI0KEHHBIMU
B TOJIOBHOM 4aCTH NapHBIMU 3€JIEHLIMU JKEJI€3aMU, a Y IayKOOOpa3HbIX — Mallb-
MUTHEBBIMHU COCYAAMHU U CHELMAIbHBIMU JKEJIE3aMU.

Boigenenne y 103BOHOYHBIX. Y BCEX MO3BOHOYHBIX KUBOTHBIX OpraHaMu
BBIICNEHMS SABISIIOTCS [TOYKH.

.
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Q PaCCMOTpI/ITe PUCYHKH, CPABHUTC CTPOCHUEC MO‘ICBBII[CHHTCHBHOﬁ CHCTCMbI
Y pa3HbIX MO3BOHOYHLIX JXUBOTHBIX U HaﬁHHTC OTJINYUA.
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Buvioenumenvivie cucmemol Y PA3HbIX OPcAHUIMOE

O TOM, YTO MOYKH BBITOTHSIOT BBIJCTUTEIbHYIO (PYHKITHIO, OBLIO U3BECTHO
JTAaBHO, OJTHAKO MEXaHU3M ITOT0 Ipoliecca ObLI H3yUYeH 3HAUNTEIIBHO MO3KE.

B cBsi3u co cpenoit oOuTaHus y MO3BOHOYHBIX MOSIBHIIUCH OTJIMYHS B CTPO-
€HUM OPTraHOB BbIACICHUS. Takue OTINYMs HAOIIOJAIOTCS Taxe MEXIy pbioa-
MU, KUBYIIMMH B IPECHOM M MOpPCKOH Bojie. BeieacTBue Takux M3MEHEHUH
COXPAHSAETCS MOCTOSHCTBO BHYTPEHHEW JKUIAKOM cpebl opranu3ma. Y 00Jib-
IIMHCTBA PBIO, KUBYIIUX B MPECHOH BOJE, MOBEPXHOCTH Teja MOKpPHITA de-
mryei. Cpena oOMTaHMA IS TaKUX PHIO UMEET TOHMKEHHOE OCMOTHYECKOE
nasnenue. [loctymaromnias yepes »aOpbl U MOBEPXHOCTD TeJla BOJIa BIPAaBHUBA-
€T OCMOTHYECKOE JaBJICHHUE B OPTaHU3Me. DTH PHIOBI HUKOTAA HE TIHIOT BOAY U
BBIJICJISIFOT OOJIBIIIOE KOJIMUECTBO BOJbI. [loTepto MUHEpaTLHBIX COJICH U3 Opra-
HU3Ma OHU KOMIICHCHPYIOT ITOTJIONMIEHUEM COJICH U3 BOJIBI Yepe3 KaOphl.

VY puIO, KUBYIIMX B COJICHOW BOJIE, OCMOTUYECKOE JABJICHUE B OPraHu3Me
HIKe, 4eM B Boje. [IoaToMy y HUX MOKET IPOU30MTH MOTEpsi BOJABL U3 Opra-
Hu3Ma. [1o 3T0il mpuymHe MOPCKUE PHIOBI TOCTOSHHO MBIOT BOTYsBMECTE ¢ KO-
TOPOH TOTJIOMIAI0T MHOTO cojieil. M30BITOK coieil y HUX BBIICIACTCS depes
’KaOpBI C TIOMOIIBIO0 CHEIHATBHBIX KJICTOK. OHU BBIIEISHOT OUCHH MAJIO MOYH.
Bosbimas 4acTh MOYEBUHBI y 3TUX PBIO BBIICISCTCS Yepe3 KaOPbI.

Mopcxas peiba IIpecnosoonas peiba
VY KUBYIIMX Ha CyIle OPraHU3MOB UMEIOTCS MTPHUCIIOCOOICHUS, TPEA0TBpa-
IIAOLIHE TIOTEPIO BOABL. B CBSI3U ¢ 3TUM HEKOTOpBIE KUBOTHBIE MOTYT JIOJITOE
BpeMs 00XOanTEEs 0€3 oTpedsieHus Bobl. Tak, HanpuMmep, OKUCICHUE KUpa B
ropOy BepOIIO1a IPUBOIUT K 00pa30BaHUIO METa0OINIECKOM BOJIBI.



Jpyrum npucrnocoOIeHreM y STHX KUBOTHBIX SBJISIETCS yIUTMHEHHE MTOYey-
HBIX KaHAJIBIEB, 00ECTIEYNBAIONINX 00paTHOE BCachiBaHWE BOABI. B nrTore yBe-
JIMYMBAETCS KOJIMYECTBO BO3BPAILIAEMOM B OPraHU3M BOJIBI.

TakuMm 00pa3om, BBIJICIICHHE UTPAET BAKHYIO POJIb B KU3HEACSITEILHOCTH
KUBBIX OPTaHU3MOB.

Apasuiickast aHTHI0Na OpHKC roy4aeT 80%
BOJIBI U3 MOTpedsieMoit vy, a 14% cocTasiis-
et Metabosnueckas Boaa. OHa HUKOTIa He ToTe-
eT. B cuibHy10 kapy Temreparypa Tena >KUBOT-
Horo moseimaercs ot 37°C go 40°C. Korma
JKapa crajiaeT, TeMIlepaTypa Teja CHIKAETCs JI0
37°C. Kpome TOro, Moua 3T0ro >KMBOTHOTO UMe-
€T TOBBIIICHHYIO KOHIIGHTPAIMIO COJeH M3-3a
YMEHBIIICHUSI TIOTEPH BOJIBI.

1. Haiinute OoTnuuMs B BBIIETICHUN Y KHUBOTHBIX, OOUTAIONINX B PA3HBIX
YCIIOBUSIX CPEIIBI.

2. [IpocmoTtpute Tabnmiry.

Peunoii okyHb AmMMuax ?
[ToneBast MbIIIB MoueBrHa Hebomnbme
- A
AdpukaHCKuii cTpayc ? MunuManbHbIE

* BMecTo 3HakoB BOIIpoca BIUIIMTE COOTBECTBYIOIIME CIIOBA.

» Kakoe 3HaueHue JUIS BBIJICICHUS UMEET ModeBas KucjoTa?

* Mcxons 3 maHHBIX TAOJNUIBI, KaKasi CBSI3b HAOMIOAACTCST MEXKIY Cpe-
7101 OOWTaHUS ¥ MMPOAYKTAMHU BbIICICHUS?

3. Ha ocHOBe mpeICcTaBICHHBIX JaHHBIX Pa3bsCHUTE MPHUCIIOCOOICHUS Y
TYIIKaHYMKA B CBSI3U C MOTPEOJICHHEM BOJIbI U BbIICTICHUEM.

68004 8 cocmase nuwy
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Pa3MHoO:xxeHME JKUBBIX OpraHnu3imMmoB

@ JKuBbIe OpraHu3Mbl MOTHOAIOT 10 Pa3HBIM NMPUYHMHAM: B pe3yJbrare 00pb-
OBl 3a MHIILY, TEPPUTOPHUIO, CAMKY, OT OoJIe3HEel, cTapocTy | p. Ho moyemy ke

(=)

HUX KOJIMYECTBO HE UCCAKAECT?

1. YUto Takoe BereTaTMBHOE Pa3MHOKCHUEC U KAKOBBI €TI0 (bOpMBI?

2.V kakux OpPraHu3MOB BCTPCUACTCA BEICTAaTUBHOC pa3MHO)KeHI/IC?

3. Y Kakux OpraHu3MOB BCTPEUACTCs TAKOH XKe CIOCcO0 pa3sMHOKEHHUS, KaK y

THJIpBI Ha PEICTAaBICHHOM PUCYHKE?

J

4. Yem otimyaeTcs pa3MHOKEHHE Y NMPEACTABICHHBIX HA PUCYHKE OPraHU3-
MOB? BpIIcCHUTE, KaK Yy HUX MPOUCXOJUT Ipouecc pasMHoxeHus? M3mno-

JKUTC MOJTYUCHHBIC JaHHBIC.

A A8
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Bam u3BecTHO, 4TO pa3sMHOKEHUE SBISIETCS OJTHUM M3 OCHOBHBIX CBOWCTB,
MPUCYIIUX >KUBBIM OPraHU3MaM M OTIMYAIOIIMM UX OT HEXKHUBOW mpupozsl. B
pe3yibraTe pa3MHOXKEHHsI KOJIMYEeCTBO ocoOeil yBennuuBaercs. Pa3mHoxeHue
MIPUCYILE BCEM KMBBIM OPIaHU3MaM.

bnaronaps npoueccy pasMHOXKEHUSI CTAHOBUTCS BO3MOXKHBIM MPOJIOJKEHNE
poza u nepegada MPU3HAKOB B PsAY IIOKOJIEHH.

- Paoweoweme
' :

CriopamMu C YHaCTHEM IBYX ITOJIOBBIX KIIETOK
TIOYKOBaHHE HapTEHOTEHE3
(parmeHTanus JIBOMHOE OIIIOIOTBOPEHNE
N30T OHUS
BEreTaTUBHOE

Becnosoe pazMHokeHHe POUCXOAUT O€3 yyacTus MOJIOBBIX KieToK. [Ipu
BETreTaTHBHOM Pa3MHOKCHHU B 00pa30BaHMM HOBOTO OpraHM3Ma y4acTBYeT Of-
Ha 0Cco0b (3a MCKIIIOYCHHWEM IIPUBUBKH). B pesymbrare Takoro pasMHOXEHHS
HOBBIH OpPraHU3M SIBIISIETCS HOCHUTEIEM NPH3HAKOB MAaTEPHUHCKOTO OpraHHM3Ma.
[TockonbKy B 3TOM Tpoliecce KIeTKH 00pa3yloTcsl MyTeM MHTO3a, 00pa3oBaB-
masicst 0co0b TeHEeTHYECKH He OTINYaeTCs OT UCXOAHOM. becmonoe pasmMHoxe-
HHE COXpAaHseT MPUCTIOCOOICHHOCTh OPTaHM3MOB K HEU3MEHHBIM YCIOBHSIM
Cpezbl, yKperIsieT posib cTabunusupytomero oroopa. Takas popma pasMHOKE-
HUS UCTIONB3YETCs JUIsl YBEIMUEHUs KondyecTBa ocobeit. CrocoObl BereTaTug-
HOTO Pa3MHOKEHHs HCIIONB3YIOT Ul Pa3MHOKEHUS MHOTHX IIEHHBIX COPTOB
pacTeHuil. BoNBIIMHCTBO OPraHU3MOB, Pa3MHOXAIOUIMXCS OECIHONBIM. IMYTEM,
CTIIOCOOHBI Pa3MHOKATHCS U TTOJIOBBIM ITyTEM.

FBecnonoe pasmnooicenue:

P> OBICTpBIiA CTTOCOO pa3MHOKEHHS;

P HEe 00pa3yroTCs JKEHCKUE W MY>KCKHE TIOJIOBBIC KIICTKH,

P npoucxonuT 6e3 OIUIOIOTBOPCHHS,

P pa3zHooOpa3ue, B OCHOBHOM, HE MIPOSIBIACTCS

P He uMeeT CyIIeCTBEHHOTO 3HAUCHUS [UTs BOJIOINY;

P 0coOu HEYCTONYMBBI K MEHSIOIIUMCS YCIOBUAM CPEJIbI.

IMos0BoE pa3sMHOKEHHE — 3TO PASMHOKEHHE, KOTOPOE IMPOUCXOIMT C ydac-
THEM IIOJIOBBIX KJIETOK. Yarile BCEro HpH II0JIOBOM Pa3MHOKEHHHU JKCHCKUE H
MY)KCKHE TaMeThl 00pa3yroTCsi B MATEPUHCKOM M OTIIOBCKOM OpPTraHM3Me COOT-
BeTCTBeHHO. Ha 0CHOBE NPU3HAKOB CXOACTBA M OTIMYHUS MEKIY KCHCKUMHU U
MY’KCKUMH TIOJIOBBIMU KJICTKAMH, BBIZIEIISIETCS] HECKOJIBKO THIIOB raMETOTeHe3a:




1. U302amus — raMeThl OTMHAKOBOTO pa3Mepa CO KTy THKAMH.

2. Anuzocamus — TaMEThI CXOJIHBI T10 CTPOCHHUIO, HO OTIIMYAIOTCS IO pa3Mepy.

3. Oocamus — My>XCKUE TaMEThl MEIIKHE, CO KTyTHKOM, KCHCKHE TaMEThI

KpYIHbIE, 0€3 KI'yTHKOB.

3urora, oOpa3oBaBIIasiCs TOCIE OIUIOJOTBOPCHHUS, SIBISICTCS HOCHUTEIEM
IPU3HAKOB JIBYX poauTesieil. Eciu y MHOTMX OpraHn3MoB IPOUCXOAUT Kak Oec-
1oJI0e, TaK U MOJIOBOE Pa3MHOKEHHE, TO JUIsl MO3BOHOYHBIX )KMBOTHBIX Xapak-
TEPHO TOJIBKO [TOJIOBOE Pa3MHOKEHHUE.

Ilonoesoe pazmmnodncenue:

P> [IPOMCXOIUT C y4aCTUEM MY>KCKUX M KCHCKHUX FaMeT;

P y *KMBOTHBIX raMeThl 00pa3ylOTCsl B OCHOBHOM, MEHOTHUYECKUM CIOCO-

O0oM JeneHns, a y pacTeHHH — ITyTeM MHUTO3a;

P oOpasyercs 3urora;

P> rocTaBisieT MaTepual Ui HBOJIIOLNY;

P oOpasoBaBmirecss 0cCOOM MOTYT OBITh YCTOWYMBBIMHU K YCJIOBHSM OKpPY-

JKaromiel cpeabl;

P MeAJICHHO NMPOTEKAIOLIHiI ITpoIiecc.

Pa3HOBHIHOCTH MTOJIOBOTO PA3MHOXKEHUS:

* Konvrozayua — 310 nonosoit npouecc. Ocolu, y4acTByIOIIHUE B 3TOM IIPO-
1ecce, He pa3MHOaroTcst. OHaKo B pe3ynbTare 0OMeHa siiep MeXy KIeTKaMu
MOSIBIISIFOTCS. HOBbIE KOMOWHAIIMY T€HOB.

* Pazmnuosicenue 60 epemsa uepe0osanus NOKONEHUNl y HEKOTOPbIX OJHOK-
JICTOYHBIX U CIIOPOBBIX PACTCHUH.

* ITapmenozenesz — criocod 1MoJI0BOTO PA3MHOXKEHUS, TPH KOTOPOM ITPOUCXO-
JUT pa3BUTHE OpraHU3Ma M3 HEOIUIOAOTBOPEHHOHW SHIEKIETKH. B muenuHOn
CeMbe HOBOE ITOKOJIEHHE Pa3BUBAETCS KaK M3 OIUIOJOTBOPEHHBIX, TaK U M3 He-
OIIJIOZIOTBOPEHHBIX SUIl. 13 OrIomoTBOpeHHBIX Uil 00pa3yroTcst paboune rde-
JIbl ¥ HOBAsI MaTKa, a U3 HEOTUIOAOTBOPEHHBIX SUI[ — CAMIIBL.
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* Pazmnoorcenue 2onocemenuplx pacmenuil. B ;xeHCKUX U MY>KCKUX IIMII-
Kax 00pa3yloTcs MOJIOBHE KIeTKH. B pe3ynbTare OnblUICHUS U OTIOAOTBOPEHUS
o0pa3yroTcs ceMeHa.

 /lgoitnoe onnooomeopenue y usemkosvix pacmenuit. OTHAM U3 Xapak-
TEPHBIX MPU3HAKOB MOKPHITOCEMEHHBIX SBISAETCS MOSBUBILUICS B IBOJIIOLUHN
IBETOK. B_pe3ynbrare ciusHus MY)XCKHUX rameT (CrIiepMueB) ¢ SHIEKIETKOH U
LEHTPalibHOM KIETKON B CEMSIIOUYKE MECTHKA 00pa3yeTcs IO C CEMEHEM.



3apospI ceMeHHn 00pasyeTcs U3 OIUIO0TBOPEHHON SHIEKIETKH (2n), a 9H-
JIoCTiepM — U3 TPUIUIOMAHON KieTkH (3n), oOpa3oBaBIlelics B pe3yibTrare Clu-
STHAS TIEHTPATLHOM JTUTUIOMTHOM KJIETKH (2n) ¢ TarionIHOM (n) MYy»XCKOH rame-
TOM (CTIepMUEM).

ITos10BO€ pa3MHOKeHUE Y IO3BOHOYHBIX KMBOTHBIX. ['aMeThl pa3BUBaOT-
csl B MOJIOBBIX kene3ax. [locie ux cnusHus oOpasyercs 3urota. B pesynsrare
JIeTICHUS 3UTOTHI 00pa3yeTcsi MHOTOKJIETOYHBIN 3apO/blIIll, KOTOPBIN pa3BUBAET-
csl BO B3pociyto ocoOb. HecMoTpst Ha 0JMHAKOBOE MPOUCXOXKICHUE IMOJIOBOM
CUCTEMBI, B Pa3MHO)KEHUHU MO3BOHOYHBIX KUBOTHBIX €CTh P OTIMUUTEIIbHBIX
npu3HakoB. CBsI3aHO 3TO B MEPBYIO O4Yepesnb, ¢ AByMs (popMamH OIJIOA0TBOpE-
HUSl — HApY>KHBIM M BHYTPEHHUM. Y MHOTHMX BOJHBIX XUBOTHBIX MPOUCXOIUT
Hapy>KHOE OIUIOI0TBOPEHHE.

VY CyXOINyTHBIX XHMBOTHBIX MPOMCXOIUT BHYTPEHHEE OIUIOJJOTBOpPEHHE. Y
HUX TAKXKC MPOABIIIOTCA OTIIMYUTEIIbHBIC ITPU3HAKN B PA3MHOKCHHU. HaanMep:

P DOMOpHOHATIBHBIN NEpUOA PAa3BUTUS HAUYMHAETCS BHYTPH MaTE€PUHCKOTO

OpraHu3Ma M MPOI0JKACTCSI BHYTPU SIMII, OTJIOKEHHBIX B OKPYKAIOIIYIO
cpeny (nmuysl, GOTLUUHCMBO NPECMBIKAIOWUXCS, AUYEKAA0YUjue MIeKo-
numarowjue).

P DMOpHOHANBHBIA MEpUOJ] Pa3BUTHS HAYMHAETCS B MAaTEPHHCKOM Opra-

HU3ME, a 3aKaHYMBAETCS MOCIE POKICHHS BHE TEJla MaTepH.
P DMOpHOHATIBHBIN MEPHOJ PA3BUTHUS MOJTHOCTHIO MPOXOJUT BHYTPHU Mare-
PUHCKOT0O OpraiusMa (IjIaleHTapHble MIEKOIUTAIOIINE).
Hecmotps Ha cymiecTBoBaHuE pa3HbIX (HOPM OILIOIOTBOPEHUs, 0Opa3oBaB-
[Iascsi 3Urota JaeT Hadyajao HOBOMY OpPraHHM3MYy, M TEM CaMbIM 00€CIeYHBaETCs
pa3BUTHE CIEAYIOLIETO MOKOJICHHUS.
Takum 00pazoM, pa3MHOKEHHE SIBIISICTCS] BAYKHEHIIINM MPOLECCOM IS JKH-
BBIX OPraHU3MOB, 00ECIEUYNBAIOIIM BO3MOKHOCTb MIPOIOKEHHS POJIA.
© 1. HaiiguTe BapuaHTHI ¢ HENIPABUIBLHBIM COOTBETCTBHEM:

¢ A) XBOII — IBUILHUK [[BETKA B) nuena — napreHorenes
C) ndaryuika — BHyTpeHHee oIiofoTBopeHre D) turp — muanenra
E) ameba — nenenue nomonam

2. CKOJIBKO TaMeT HEIMOCPEICTBEHHO yYacTBOBAJIO B OOpa30BaHUM OIHON
MaTKH, IByX pabo4mX IMUel U MATH CAMIOB B ITYEIHHON CeéMbe?

3. Ilogenurecs Ha rpymIbl B COOTBETCTBUHU € TEMaMH, MPENJIOKEHHBIMHU
Hwke. [loaroroBsre Mpe3eHTANNH, APOBEANTE 00CYKIEHUE W 00001IHTE
pe3ynbTaThl.

* Becrionoe pa3MHOXEHUE W eTO (HOPMBI.

* [Ipucniocobnenust y pacTeHUi, pa3MHOKAIOIUXCS MOJIOBBIM ITYTEM.

* PazMHOXEHHE, TPOTEKAIONICE © YePeI0BAHUEM MTOKOJICHHH.

* [Ipucrioco0eHms. y MO3BOHOYHBIX JKUBOTHBIX K HApPYXKHOMY OILIOAOT-
BOPEHHUIO.

* 3HAYCHUE BHYTPEHHETO OIUIOJOTBOPCHHUSI.

© 0000000000000 00000000000000000000000 00000




Pa3)]pa)KI/IMOCTb /KUBbIX OPraHu3imMoB

@ - Pacrenne MuMO3a CIIOCOGHO MTHOBEHHO CBOPAYMBATh JHCThs TIPU JIyHO-
BCHHUU BCTpPA, IMOBLIMICHUNU TEMIICPATYPbl, UIBMCHCHUN MHTCHCUBHOCTU CBCTA.
ITpu Bo3nelicTBMM Ha cTeOeNb 3TOr0 pacTeHMs MPOMCXOAUT MPOTUBOIONIONK-
HBII TIPOIIECC.

* Ecnu KUBOTHOE B IOMCKE MM BUAUT Bpara, MCHOBEHHO 3aMHPAET, a
3aTeM IyckaeTcs B OerctBo. EcTh nm cXOACTBO MEXAy NPHUBEACHHBIMU
npuMmepamu? Kak MOKHO Ha3BaTh 3TU MPOLIECCHI?

'

@) - KakoB MeXaHM3M OTBETA HA BHELIHUE PA3JIPAXKEHHS Ha MPUMEPE JIMCTHEB
MHMO3bI M OErCcTBa aHTUJIONBI IIPH BUE XUIHUKA?
* CpaBHHTE TpolLecchl: pedekc U pa3apakuMocTb. Pa3bsicHuTe, B 4eM 3aK-
JFOYAETCSI CXOJCTBO U PA3INIUs MEXKIY HUMHU.
* Kakue m3MeHeHHs MPOUCXOIUIN B NPOLECCE PA3APAXKUMOCTH B CBS3M C
YCIO)KHEHUEM CTPOEHUSI KMBBIX OPTaHU3MOB B XOJ1€ 3BOIOIMHU? M310KH-
TE Pe3yabTaThl CBOETO HCCIICIOBAHMS.

Jlns cBOEro CymiecTBOBAaHMS JKHUBBIE OPTaHU3MBI JIOJHKHBI OTPEICICHHBIM
00pa3oM pearupoBaTh Ha YCIOBHS OKPY)KAroLIeH Cpessl, MPeoaoiieBast mpersT-
CTBUS, BOSHUKAIOIIHE NEepel HUMH. B NpOoTUBHOM ciydae OHH IIPOCTO HE CMO-
I'YT BBDKHTb.

K mpumepy, n3 nomnaBmux B IIyOOKoe 03€po Jitoel Oonblie MIaHCOB yTO-
HYTb OKQ)KETCSI y TeX, KTO He MOXET ILIaBaTh.

Cy1mecTByole B HACTOAIIEE BPEMS JKHBBIC OPTaHU3MBI IIPHCIIOCOOMINCEH
K YCIIOBHSIM OKpY’KaloIlleil cpebl U MOSTOMY CMOINIM BbDKHUTh. CIOCOOGHOCTH
TF000TO TIPEACTABUTENS SKUBOH TIPHPOJIBI pearnpoBarh Ha Kakoe-JIuoo pasmpa-
’KEHHE Ha3bIBACTCA pazopadcumocmsio. Ecnu B KpOBU ueloBeKa IOBBINIACTCS
ypOBEHb I'OPMOHA THPOKCHHa, TO ydwalnaercs cepaueOuenue. IIpuBeneHHbIH
IpUMep IEMOHCTPHPYET PEaKiHI0 Ha M3MCHEHNE BHYTPEHHEH Cpelbl OpraHm3-
Mma. Ecii uenosek HEPBHUYAET, TO Y HETO B KPOBU IOBBIIIACTCS YPOBEHb ajpe-
HaJlMHA! DTO IPOUCXOIUT TOJ BIMSHUEM BHELIHETO Pas3paskeHusI.
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Pa3zgpaxumocts y pactenuid. Hetpynao HaOmonate 3a pa3npakuMOCThIO
y pacTeHuil. Y pacTeHnil Ha IOJOKOHHUKE CTEOIHM ¥ JINCThS HAIPABJICHBI B CTO-
POHY COJIHEYHOTO CBETa, KOP3MHKA IOJCOJIHEYHHKA [TI0BOPAUYMBAETCS BCIE] 3a
CosHIIeM, JTUCThS MUMO3bI CBOPAYMBAIOTCS TIOCIIE TPUKOCHOBEHHUS K HUM — BCE
3TO IPUMEPHI TPOMTU3MOB. Tpo-
nu3Mbl — HTO HAIPABICHHbIE
JBUKCHHUS OPTraHOB pacCTeHUI
MOJ] BO3JICMCTBHEM BHEIIIHETO
dakropa. Y pacTeHUll MOXKHO
OOHapy)XUTh TPONU3MBI HE
TOJIBKO 1O OTHOLICHHIO K CBe-
Ty, a TaK)k€ U B OTHOLICHUU
MIOYBBI M HEKOTOPBIX XUMHUEC-
KUX BEIIeCTB. Y pacTeHUs
Oapbapuc, Korma HacekoMoe
IIpUKacaeTcs K MbUIBHUKY, TO [IBETOK Cpa3y e HAKJIOHAETCS U HaCEKOMOE OKa-
3BIBAETCS TIOJTHOCTBIO OCBHIMAHHBIM IBLIBION. JIOBIISI HACEKOMBIX HACEKOMOS-
HBIMHM PACTEHMSIMHM — 3TO TOXKE PE3YyJbTaT pazapakuMocTH. CriepMaTo30MIbl
MXOB M TANOpPOTHUKOB TMEPEBUTAIOTCSI B CTOPOHY BEIIECTB, BBIIEISEMBIX
AWLEKIIETKON. DTO IPUMEpP TaKCUCA Y MHOTOKJIETOYHBIX PACTEHU.

PackpeiTe U 3aKpbITHE I[BETKOB CBSA3aHO C M3MEHEHMEM WHTEHCHBHOCTU
CBETa M TEMIIEPATYPhl B TEUYEHHE CYTOK. DTO CBSI3aHO C POCTOBBIMU JIBHKEHU-
SIMM YaIUEIUCTUKOB M JIENECTKOB. Jlpyroil mpUYMHON NBMXKEHHH y PACTEHHI

ABJISIETCSA U3MEHEHUE KOJIMUYECTBA BOJbI B KJIETKAX.

PazapakuMocTh y 0IHOKJIETOYHBIX OPraHu3MoB. B pesynbrare Habmone-
HUM Haj GakTepusMu ObLIO BBISICHEHO, YTO KaK TOJBKO OHHU IOYYBCTBYIOT ITH-
11y, TO HAYMHAIOT JBUTATHCS 110 HAIPABICHUIO K Hel. Ecin B KaIuIo ¢ IpecHo-
BOJHBIMM amMe0aMH MOMECTHTh KPUCTAJUIMK IOBAPEHHOM COJNM, OHM HAMHYT
BTSTUBATh JIOXKHOHOXKH, OJHAKO
€CJIM BMECTO COJIU PSIIOM OKaXKeTCs
nuia — 0akTepuu, OJHOKIETOUYHbIE
BOJIOPOCIIA, MEIKHE MPOCTEHIIneE,
TOorga ameObl CTaHyT BBITATMBATH
JIO>KHOHOXKKHM JJIS1 UX 3aXBara.

3eneHas JBIVIEHA IUIABACT C I10-
MOWIBIO KryThka. Ecim ona Hartk- |
HETCs Ha NpPENATCTBUE, TO BHAYAJE
OCTAHOBHTCS, 3aTEM Pa3BEPHETCS U
YIUIBIBET B JIpyTyro cTopoHy. Takne
OTBETHBIE PEAKIMU y OTHOKICTOUHbIX U OOJIBIINHCTBA MHOTOKJICTOYHBIX Ha3bl-
BAIOTCS makcucamu: 1akum oOpasoM, TaKCUCHI — 3TO HAIPaBJICHHBIE ABUKEHUS
OZIHOKJIETOYHBIX OPraHU3MOB WM OTAEIbHBIX KJIETOK MHOTOKJIETOUHBIX Opra-
HHU3MOB I10/1 A€HCTBUEM OTIPEAEICHHOIO Pa3ApasKUTEs.
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PazgpakumMocTh y MHOTOKJIETOY-
HbIX OPraHu3MoB. PasapaxumocTts y
MHOT'OKJICTOUHBIX OpPIraHU3MOB. Boib-
IIMHCTBO JKUBOTHBIX BEIET aKTHBHBIN
o0pa3 xu3Hu. Hanbonee ciioxxHbIe 1BU-
KEHHUsI MOXKHO OOHApyXHUTh y TIO3BO-
HOYHBIX >KMBOTHBIX. OHH MPOSABJIAIOT
pa3HOOOpa3HbIe peakuy Ha pasapake-
Hus. Hampumep, eciam ocBeTHTH pPBIO
CHU3Y, OHU HAYHYT IJIaBaTb Ha CIIMHE. B otimume ot HpOCTefIHIPIX, Y MHOT'OKJIC-
TOYHBIX XHMBOTHBIX PasApa’KUMOCTb IIPOABIIACTCSA B BUIC pC(I)JICKCOB, B KOTO-
pBIX, KaK BaM HM3BECTHO, Y4aCTBYeT HEPBHAs CHCTeMa. B CBA3M ¢ HEOTUHAKO-
BBIM pa3BUTHEM HEPBHOW CHCTEMBI Yy pa3HbIX JKUBOTHBIX peQIEKCHI
OTINYAIOTCS. BMecTe ¢ yClo)KHEHUEM CTPOCHHSI HEPBHON CHCTEMbI YCIIOXKHS-
OTCA U pe(I)HCKCLI. PeaKLII/ISI AHTUJIOIIBI HA IMOABJICHUEC XUIITHUKA — 3TO CJIOJKHBIN
YCIIOBHBIH pediekc.

AKTHUBHOCTBH OpraHM3Ma NpOSIBIISICTCS B BUJE OTBETHON peaklUy Ha pa3apa-
JKCHHE TOCPEICTBOM pasapaxkumoctd u peduekcos. [lpu 3tom mpoucxoaut
NPUCTIOCOOIEHUE OpraHN3Ma K MEHSIOIIUMCS YCIIOBHSIM OKPYIKAIOIIEH CPEIbL.

@ 1. Pa3psiciure mpuuuHBI pocTa cTeONs pacTeHUH B CTOPOHY HCTOYHHKA
CBETa, a KOpHEN — BIIYOb IIOUBBI.

2. Mcxons U3 mepBOro pucyHka, cobaka He MOXKET JiocTaTh nuiry. Ha cre-
JIYIOIEM PHUCYHKE BHJIHO, UYTO BTOpAsl TMOIBITKA OKa3aJlaCh YCIEIIHOM.
Kax BbI MOXeETE 3TO OOBACHUTE?

3. Cobepute Mmarepual, TOCBSILEHHBIA pa3HOOOpa3uio pedIekcoB Yy
IMO3BOHOYHBIX KMBOTHBIX U ITIOATOTOBBETC ITPE3CHTAI[HHA.



(V)

IIpou3BoauTe/ I OPraHuYeCcKNX BeliecTB

Ob6wuTaromue B IpUpoJe ONpeaesIeHHbIE 0COOU KUBBIX OPraHU3MOB >KH-
BYT HE TIOOJIMHOYKE, a TpyNIaMu. Takue rpynibl BMecTe 00pazyroT IpUpo-
HbIe cooOImiecTBa. B 3THUX rpynmax MexIy OpraHu3MaMu H OKpYKAaroIIUM
(dakTOopaMu CyIIEeCTByeT MHOTO B3aUMOCBs3ed. M3 HUX caMbIMHU Ba)KHBIMHU
SIBJIIFOTCS ITUILIEBHIE CBSI3U.

1. Kak oOpa3zyrorcs nuieBble CBI3u?

2. Kakue opranm3Mbl «IIEpEeHOCAT BEIIECTBA U3 HEKUBOU MIPUPOJIBI B KUBYIO?
3. Kak oHM OCyLIECTBISIOT 3TOT NEPEHOC?

4. Kak MOXKHO CrpynmnupoOBaTh 3TH OPTaHU3MbI?

PaccmotpuTe cxeMy B3auMOCBSI3€l MEX]y )KUBBIMH OpraHU3MaMH.
Pacnpenenure opranusmel o rpynnam X u Y. M3noxkuTe npuyuHbl co-
OTBETCTBYIOIIETO BbIOOpA.

KHCJIOPOJ
MTHTATEIBHBIC
) | BEILIECTBA | }

opranmM X

M G .|

@ | nyo || XJIopesia |©|6aKTepIm I‘HI/IeHI/ISI| @|npon330m/rrem|

®| CJIOH |®|MO)K)K€B€JIBHI/IK|@| mavrmusson | (H)| morpeGurens |

@ VYonepon sBASETCS OJTHUM W3 OCHOBHBIX 3JIEMEHTOB, BXOJSIINX B COCTaB

MOJIEKYJl OPTaHHYECKUX BemIecTB (OSNKH, JIMIH/IBI, YIIEBOIbI, HYKJICHHOBBIE
kucnoTel, AT®) B KiI€TKax KUBBIX OpPraHU3MOB. VICTOUHHUKOM yriiepoja, BXO-
JSIIIIET0 B COCTAaB MOJIEKYJl OpraHWHYECKUX BEIIECTB, SIBISIETCS YITIEKHCIIbIN
ra3 Bo3ayxa. [Ipy HOpManbHBIX YCIOBHAX B arMoc(epHOM BO3ayXe comep-
xurcs 0,03% CO,. B mpupone yICKuelibli ra3 IoCTOSHHO 00pasyeTcs B pe-
3yJbTaTe MPOLIECCOB IbIXaHMs, THUEHHUS OTMEPIINX OPraHU3MOB, MUHEpAJIH-
3alUy OPTaHUYECKUX BEIIECTB.




Kakum xe 06p330M €Tro COACPKAHUC B BO3AYXC COXPAHACTCA OTHOCHUTCIIbHO

MOCTOSIHHBIM?
4 Armocheprbiid CO, h

A\

Hononxute cxemy.

L e

HEKOTOPBIE )KUBOTHBIE HEKOTOpbIe OaKTepuu

?
Y
? ? ?

Bosbnryio yacTh cpenu Npou3BOAUTENIEH OPraHMYECKUX BELIECTB COCTABIIs
10T (DOTOCHHTE3UPYIOIINE OPTaHU3MbI, KOTOPbIE YMEHBIIAIOT KOJIMYECTBO YIJie-
KHCJIOTO ra3a U MOBBIIIAIOT KOJHMYECTBO KUCIOPOaa B aTMocdepe.

cBET
|yraekucnsiiiraz| + | Boma | ———> | I‘JIIOKO?XI T m

Asmompodghuvie b6akmepuu CUHTE3UPYIOT HEOOXOAWMBIE M OPraHUYECKUE
BEIIECTBA M3 HEOPraHMYECKHUX. Takue Oakrepuu ACNATCS Ha JABE TPyIbl: (o-
ToTpodsI (HoTOCHHTE3UpPYIOIMIKE) U XEMOTPPOodnI (XemocuHTe3upytommue). do-
TOCHHTE3UPYOIUE OAKTEPUH TaK XKe, KaK M PACTeHUs], IOCPEICTBOM (OTOCHH-
Te3a MPOU3BOIAT OPraHUYCCKUE BEHICCTBA. VICTOYHMKOM SHEPruu Uil HUX
SIBIISICTCSL COJTHEUHBINM CBET. OJIHAKO OHM HE UMEIOT TaKUX CICIUATBbHBIX Opra-
HOWJIOB, KaK XJIOPOIUIACThI. XJIOPOMUIIT y 3TUX OaKTepHil pacrojaraercsi CBO-
001HO B 1UTOIUIA3Me (TIypIlypHbIE M 3C€JIeHbIe OaKTepUH) WM Ha (OTOCHHTTE-
3ypyronmx MemoOpanax (mpanoOakrepun). PoTocHHTE3UpyOIMe OaKTepuu
WCTIOJIb3YIOT COJIHEUHYIO PHEPTHUIO [T CHHTE3a OPraHWYEeCKHX BEUIECTB B CJe-
JIYEOHINX PeaKInsiX:




CBET
6CO, + 12H,S — > C.H O, (rmoxko3a) + 6H,O + 128 (nypnypnovie baxmepuu)
XJI0pOUILIT

CBCT

6CO, + 12H, ———— C.H ,0O, (tmoko3a) + 6H,0  (3enenvie baxmepu)

XJIOpOGUILT

CBET
6CO, + 6H,0 ——> C.H 0, (rmokosa) + 60, (yuarnobaxkmepuu)
XJIOPOQHILT

Kak BumHO M3 peaknuii, OakTepuy OTIMYAIOTCS TI0 UCTIOIH3yEeMOMY HCTOY-
HUKY Bomopona. [loaromy myprypHbie U 3eJieHble OaKTEepUN HE BBIJICISIOT CBO-
OOnHBIN KUCIIOpPOA B mpolecce (OTOCHHTE3a, B OTIMYHME OT IIMAHOOAKTEPHIA,
HA3bIBACMBIX TaK)Ke CHHE-3€JICHBIMH BOJOpOCIsAMHU. [lmaHoOakTepuu MOTyT
JKUTh B 3arpS3HEHHBIX OPTaHUYECKUMH OCTAaTKaMU BOJOEMax, TOT/IAa KaK MHO-
TUe OPraHU3Mbl B TAKUX YCJIOBHUSAX CYIIECTBOBAaTh HE MOTYT.

Xemocunmesupyrowjue 6axmepuu VCTONb3yIOT YHEPTUI0O XUMUUECKUX pe-
aKIMH JUIsl CHHTE3a OPraHWYeCKUX BEIIECTB U3 HEOPTaHUUECKUX, HE HYXKIAsICh
B COJIHEYHOU dHEpPrun. XeMOCHHTE3UpYole 6akTepun (cepobaKkTepuH, Keme-
300aKTepuH, HUTPUDUIIUPYIOIIHE, BOAOPOAHBIE) KaTATHU3UPYIOT PEAKIIUU OKHC-
JICHUSI XUMUYECKUX COCTUHEHH, OOTaThIX dHEPTHEH. DTy SHEPTUIO OHH aKKYy-
MYJIUpPYIOT B XuMH4YecKux cBs3six AT®D. 3a cuer sueprum ATD onu
CHUHTE3UPYIOT OpPraHM4eCcKue BelecTsa us neoprannyeckux (CO,, H,0).

Aemompoghnvie rcueomnvte. OIHOKIETOUHOE MPOCTEHIIEE )KUBOTHOE 3BT~
JieHa 3eJieHast COIEPXKUT B IuToriazme Oosiee 20 xaoporutactoB. JlHEM 3BIIICHBI
coOMpArOTCsST B XOPOIIO OCBEHICHHBIX ydYacTKax BojoeMa. B 3To Bpems y HHX
MPOUCXOAUT (POTOCHHTE3. DTOT MPOLECC MPOTEKAET M B KIETKAX KOJOHUAIBHO-
rO IPOCTEHIIEro BoJIbBOKCA.

/ N /

N % N —
Pacmenusa. B sTom napcrBe nogapisiioniee OOJbIIUHCTBO MPEICTaBUTENCH

HUMECT X.TIOpO(l)I/IJ'IJ'I, H _CJICAOBATCIIEHO, OHHN SABJIAIOTCA MPOU3BOAUTEIISIMUA Opra-
HHUYCCKHX BCUICCTB.

HpOI/ISBeI[eHHBIC PaCTCHUAMHN OpPraHUYCCKUEC BCHICCTBA CO30alOT OCHOBY
IUHIICBBIX I.ICHCfI JJI BCEX JKUBBIX OPraHU3MOB.




MOJIIIAPCTBO PACTEHMUSI MECTO

IIPOTEKAHMUS
GOOTOCHHTES3A
Huzmme Xpomartodop
Bogopocnu
Bricmue
Moxo06pasHbie Xopomjacrt
TTartopoTHUKOOOPa3HbIE

HOKpBITOCGMGHHBIe

Tonocemenbie

Kak n3BecTHO, CHHTE3 OPraHMYeCKHUX BELIECTB ¥ PACTCHUH MPOUCXOAMT, B
OCHOBHOM, Ha CBeTy. B TeMHOTe 3TOT mpomece OBICTPO TOPMO3UTCS, TaK Kak
oOpazoBanue AT®D, HEOOXOIUMOM JIISi CUHTE3a I[JIFOKO3bI, TPOUCXOIUT TOJIHKO
Ha cBery. Kucnopoa, BeLaenstominiicst B npoiecce GOTOCHHTE3a, UCTIONb3YETCs
JUISL IbIXaHUS KUBBIX OPraHM3MOB. B 0oTinume or pacTeHHil, XeMOCHHTE3UPY-
IoIMe OaKTepUu CIOCOOHBI CUHTE3HPOBATh OPTaHMUYECKUE BEIIECTBAa U3 HEOP-
TFaHWYECKHX B JI000E BpeMsi CyTOK.

PacTeHuns kak OCHOBHBIE IIPOM3BOAUTENIN OPTaHUUECKOTO BEIECTBA B OMOC-
depe co3mar0T BO3MOXKHOCTH Uil Pa3BUTHS JIPYrux opranu3moB. CoxpaHss
pACTEHUA, JIOAN TeM caMbIM 00€CIeUnBaIOT CYIIECTBOBAHUE KU3HU Ha 3eMIIe.



© 1. Pemure cnenytomiye 3aauu:

a) CKOJIBKO TpaMMOB IJTFOKO3bI CHHTE3HPOBAJIOCH B Iporiecce (POTOCHHTE-
3a IpU HOPMAaJIbHBIX YCIOBUX, €CIH ObUIO HcHonb30BaHo 44,8 1 CO, ?

b) Ecnu B mponiecce poTtocuHTe3a OBIIIO UCTIOIB30BAHO 3 MOJISI BOJIBI, TO
ckosbko uTpoB CO, 3a 3TO BpeMs IOnIoImaeTcs?

2. Kak BbI 1ymaere, Hy>)KHO JIM B CIIaJIbHE CTaBUTh Ha MOJOKOHHUKE pacTe-
Hus B ropuikax? [losicHuTe cBOM OTBET.

3. JlaHbl OpraHu3Msl:
1. L — mpousBoauTenh OPraHnIecKuX BemecTs, M — moTpeOuTeb.

[N [—[ ™M |
'\\\:\T ¢

L |«<[K |

2. K MmoxeT ObITh (POTOCHHTE3NPYIOIIUM OPTaHU3MOM.
3. N He CHHTE3MpyeT OpraHMYeCKUe BEIIeCTBA.
UTo 13 nepevyrciIeHHOro BepHO?

A) Tonbko 11 B) Tonsko 111
C) Tonbko | D)Iulll
E)lull

4. Knetku ¢ xjoporuiactamu:
I. CrocoGCTBYIOT YBETHUCHHIO COIEPKAHUS KUCIOpoa B aTMocdepe.
II. MI3Bi1eKar0T SHEPrUI0 U3 UTATEIbHBIX BEIECTB.
III. CrtiocoOCTBYIOT YMEHBIIEHUIO COJIEPYKAHUS YTJIEKHCIOTO ra3a. B aT-
Mocdepe.
Jl1s IpoTekaHus KaKuX IpoLecCOB HEOOXOIUM CBET?
A)tomeko I  B)Imlll C)Iull D)Iulll E)Tonsko Il

5. Vkaxute crnoco0 NUTaHUs OPraHU3MOB, MOKA3aHHBIX Ha PUCYHKE, U OIl-
pelleNuTe NPOU3BOUTEINEH NEPBUUHOI O OPIaHIMUECKOTO BEILECTBA.




MexaHu3M OMOCHHTE3a 0eJIKa

@ bonbmas gacth BCIICCTB, MOCTYIAOMIHUX B OpraHu3M HU3BHEC, paClICIIACT-
cs1. Yactb MMPOAYKTOB paClICIVICHUA HCIIOJIb3YCTCSA HAa CUHTE3 CBOMCTBEHHBIX
OpraHu3My BCIICCTB. OcranpHas 4acThb YAOBJICTBOPACT SHCPICTUICCKUC T10T-
: peGHOCTI/I OpraHmusmMma. Brumute B CXEMY BMECTO Xuy COOTBCTCTBYIOIIHUE TCP-

+ MuHbl. M310KHUTE TO, YTO BaM U3BCCTHO 00 3THX mpoueccax.

IIPOUCXOJUT Ha
OPOUCXOOUT B AApE > P ->

pubocomax

1. Kak npoucxoauT cunTe3 OEIKOB B KIeTKe?

2. Ha xakux cTpyKTypax KJIETKH IIPOUCXOAUT peain3alus 3Toro npouecca’?
3. I'ne Haxoautcst uHGOpMaLus o MEPBUYHON CTPYKType Oenka?

4. Yro o3znagaet 3akomupoBanHas B JJHK nadopmarms?

5. Kak undopmarnus nocrasusiercss kK ppbocomam?

6. Kak mpoucxoauT CHHTE3 MOIHIIETITHAHON 1Ierr Ha pudocome?

[Tponecc 6mocuuTe3a OeKa MPOUCXOANUT C yYaCTHEM OOJIBIIOTO KOJTHYECT-
Ba ()EPMEHTOB U 3HAYUTEILHBIMU 3aTpaTaMu dHepruu. C 3TUM MPOIECCOM CBSI-
3anbl Monekynsl JIHK, a nemocpenctBennoe ywactue npunumairoT uPHK,
TPHK, pubocomsl, amunokucnorsl. B JIHK conepxutcst HacneacTBeHHas WH-
dbopmanus B BHIIE ONPEACTICHHON MOCIEeI0BATEIILHOCTH HYKJICOTUIOB — TeHETH=
YEeCKOro Koza. |'eHeTHuecKnii KOl TPUIUIETHBIN: COYeTaHUE U3 YEThIPEX BHJIOB
HYKJICOTHIOB 10 TPU COCTABISICT 4°=64.

OnocHHTE3 OEIKa

Amunokuciomol — MOHOMEPbL benkos

AMMHOKHCJIOTA CoxpaiienHoe AMMHOKHCJIOTA CoxpauieHHoe
Ha3BaHUe Ha3BaHUe
AnaHuH Ana Jletinun Jlen
ApruHuH Apr Jlm3una JIns
Acmnaparux AcH Meruonun Mert
AcnaparuHoBas Acn [Ipomun IIpo
KHCJIOTA
Banuu Ban Cepun Cep
Tuctnoun T'nc Tupo3ux Tup
I'munun T Tpeonun Tpe
[myramua i Tpunrodan Tpu
I'myramunopas Ty ®DcHUNTATaHUH Den
KHUCJIO0TA
Wsoneinnn Wine Iucrenn Iluc




Tabnuya eenemuuecko2o Kooa

Bropoe ocHoBanne Tperbe
IlepBoe OCHOBaHHE
OCHOBaHMe
V(A) () A(T) T (1)
Oen Cep Tup [uc Y (A)
®en Ce Tu Huc T
v @A) p p )
Jleit Cep - - A (T)
Jleit Cep - Tpe I'(T)
Jleit IIpo T'nc Apr Y (A)
Jleit IIpo T'uc Apr o @T)
@) »
Jlei IIpo I'mu Apr A(T)
Jleit IIpo I'nu Apr I (L)
Une Tpe AcH Cep YV (A)
Une Tpe AcH Ce r
A(T) p P (1)
Une Tpe JIms Apr A(T)
Mer Tpe JIuz Apr I (LD)
Ban Ana Acn I'u Y (A)
Ban Ana Acn I 11 (')
I (1)
Ban Ana Iy T A (T)
Ban Ata Iy T I (IT)

B Tabnmie 3a ckoOkamu yka3ansl Hykiaeotuasl nPHK, a B ckoOkax — coot-
BeTcTByomme Hykineotuast JJTHK.

Ha ocHoBaHMH TaOIUIEI MOKHO HAWTH COOTBETCTBYIOIINE aMUHOKHCIOTEI
Ha TEPeCceUYeHUH TpeX HYKJICOTHIOB. Hampumep, aMUUHOKHCIOTA THCTHIMH
onpenensiercst kogonom LAY B uPHK.

®

A\
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N3 64 tpurmieroB Tonapko<61 ucnonbzyeres s koguposanus 20 aMuHO-
KHUCJIOT. TpumnieTsl, He KOAUPYIOLINE AMUHOKHUCIIOTHI, CIIyKaT CUTHAJIaMU [Tt
IpeKpalieHus OMocuHTe3a OenKa.

[TockonbKy KOJIMYECTBO TPHUIUIETOB IPEBBIMAET YHCIO AMMHOKHUCIOT,
Ka)KIasi aMUHOKHUCJIOTa MOXET KOJUPOBATHCS OJJHUM HJIM HECKOJIBKUMHU TPHII-
JeTamu.



nPHK

YAA

YAT

YTA

JIHK

ATT

ATI]

ALT

Cunre3 OonpIIMHCTBA OSTKOB HAYMHAETCS ¢ y3HaBaHUA (epMeHTaMu pubdo-
coM AVYI'-kogona nPHK. D1oT Tpumier, Konupyromuili aMUHOKUCIOTY METH-
OHUH, Ha3blBaeTcs cTapToBbIM. Ha mepBom sTane OMOCHHTE3a Oejka IpOoucxo-
JUT TPAHCKPUMIMS. DTOT HpoLiecC MPOTEKAeT B Ape Ha MATPULE OJHOU LIEeNU
JIHK. Bo BpeMs TpaHckpuniuy HHGOpManus o NepBUYHON CTPYKType OIpese-
neHHoro Oenka nepenuckiBaetcs ¢ oqHoi nenu JJHK na nPHK.

' aJICHUH

‘ o
onexymna JJHK _S,\\‘ 'HI/IT03I/IH

. reH 2 reH 3
r TUMHH, yPalu 'ryaHHH
TPUILIETHI
1 2 3 4 5 6 7 8 9
}_‘ | | | | | | | | |
[ | 1 | [ | | [ [ | [ | |
KOZIOH
1 2 3 4 5 6 7 8 9
| | | | | | | | |
[ | 1 ] [ [ | [ [ | [ | I |
AHTHKOJIOH

i JALL:
TPHQ

apr

(

CTOI-
CH KOJIOH

L=y

CTapT TpaHCKpI/IHI_II/II/I
Cunmes PHK nayenu /JJTHK
AAATHI I'TATHA
TTT AI'T AT LII'T

nPHK AAA VLI T'YATTIA

uPHK uepe3 sinepHbIe HOPBI HEPEXOAUT B LIMTOIIa3My. BHavane ona npuco-
SIMHSCTCS K MaJIOi YaCTHILe. PUOOCOMBI, 3aT€M MPOUCXOTUT COCTUHCHHUE aHTH-
komona TPHK €0 craproBeim AYT -kogonom nPHK, n Hakoner, Gomnbiras yactu-
11a pruOOCOMBI PUCOEANHSACTCS K MAJIOH.



Tonmpko moOCIE 00BENMHEHUS JBYX YacTHUIl PHOOCOM HAYWHACTCS CIEemy-
FOIIUH ATan OMOoCHHTE3a OelKka — TpaHCsAIusa. Bo BpeMs CHHTe3a MO THI-
HOU neru pubocoma nepememniaercs Baosib MPHK. B ¢pyHKIIMOHAIEHOM LIEHTpE
puOOCOMBI, TIIe TPOUCXOAUT TPAHCISAIMSA, MOKET OJHOBPEMEHHO HAXOIHUTHCS
nBa komoHa MPHK. C HUMH KOMIUJIEMEHTApHO CBSI3BIBAIOTCS AHTHUKOJOHBI
TPHK. Ha nporuBononoxHoM koHue kaxaoi TPHK HaxonuTces nmpucoennHeH-
Hasi ¢ MOMOIIbIO (hepMEHTa COOTBETCTBYIOIIAs aMUHOKHCIIOTA. 3a CUET OIHM3KO-
TO PacHoOJOKCHUS MEXKIy IBYMS aMHHOKHCIOTAMHU 00pasyercs MEeNTHIHAS
cBs3b. [locne mpucoeauHeHUsT OHONH aMHUHOKHCIOTHI ocBoOOXxAcHHas TPHK
orpoeiBaercs or UPHK u ornpasnsiercs 3a cnenyromeit aMuHOKuCI0TOH. Prbo-
coMa gepe3 Kaxpie 1/5-1/6¢ mepexoauTt Ha ciemyronmii TpuIuieT 1 T.A. Ha ox-
Hoit ”PHK MOXeT HaXOAUThCsl HECKOJIBLKO PUOOCOM M CIIEIOBATEILHO OTHOBpE-
MEHHO CUHTE3UPOBAThCSI HECKOJIBKO MOJIUIEITHAHBIX LIETIEeH.

Bo Bpemst GnocuHTe3a O6enka B KJIETKE YBEITMYUBACTCS KOJIUYECTBO BOJBI, a
YHUCIIO CBOOOIHBIX aMUHOKHCIIOT YMEHBIIIACTCS.

TPAHCKPHUIILINS TpaHCIIALNA
I JHK ——— 2 wPHK ——— Genok

(3n-1) H,O (n-1) H,O
N — KOJIMYECTBO HYKJICOTUAOB (1) 1 aMMHOKUCIOTHBIX OCTaTKOB (2). bynyun
SH/IOTEPMUYECKHM IPOIIECCOM, OMOCHMHTE3 Oellka MPOMCXOTUT C 3aTpaTamMu
sHeprun ATO.

1. Pemure 3agauu:

a) B mpomnecce Tpancisiiuu 6enka Beiaenmiock 50 Mosneit Boabl. CKOJIBKO
IPaMMOB BOJIbI BBIJACITHIIOCH TIPU TPAHCKPHITIUN KOAUPYIOIIEH 4acTi
reHa JaHHoro Oenka?

b) Monekynsapnas macca komgupytouieid yactu n”PHK pasna 18000-a.e.m.
W3 CKONMBKMX aMMHOKHCIOTHBIX OCTaTKOB COCTOMUT TPAHCIUPYEMBIN Ha
atoit u”PHK 6enok? (cpemusisi Macca ogHoro Hykineoruaa pasua 300 a.e.Mm.)

2. ITokaxkure Ha rpaduKax U3MEHEHHE HIDKECIIEAYIONIMX ITOKa3aTeneil B Xo-

e 6uocuHTe3a Oenka:

a) KOJINYECTBO aMUHOKHCIIOT B IIUTOILIA3ME;

b) KOMTUYECTBO aMUHOKHUCIIOTHBIX OCTATKOB B MOJIEKYJIe OelKa;

C) KOJIMYECTBO MOJICKYIT BOJIBI;

d) KonM4ecTBO MEeNTHIHBIX CBS3CH;

€) KOJIMYeCTBO (pepMEHTOB, IPUHUMAIOIINX Yy4acTHEe B OMOCHHTE3E.

3. HauepTture cxeMy pacCUIeNICHUs ONKOB, MOCTYMAIOMIMX B OPraHU3M H

MOATOTOBETE HEOOIBIY ) ITPE3CHTAIHIO.




AT® — HCTOYHHMK IHEPTUH B KJIETKe

@ s peanuzaumy pasubix GYHKIMHA OPraHU3Ma KUBBIE CyIIECTBA MOTPEOIs-

: 10T nuiLy. [lurarenbHble BEIIECTBA PACXOAYIOTCS HE TOJBKO Ha POCT U Pa3BH-
: THE, OHM TaKXKe HYKHBI JJI1 BOCIIPOU3BOACTBA SHEPTUU. DTH BEIIECTBA MOXKHO
: CIPYNIHUPOBATh, KaK TIOKa3aHO HUIKE:

Kakue w3 3THX BelecTB 00CCIIEUMBAIOT OCHOBHBIC YHEPTETUYCCKHE ITOT-
pebHocTH opranuzma?

: A. 110 TIPOUCXOXKICHUIO B. o XUMHUECKOMY COCTaBYy

: 1) pacturenbHoe 1) opranudeckue (OKH, KUPBI, YIIIEBOABI, BUTAMHHBI U JIP.)
: 2) )KHUBOTHOE 2) Heopranuyeckue (Boja U MUHEpaIbHbIE COJIH)

: C. no gpyHKIMH

: _wYTIIEBOJBI

: 1) sHepreTuueckas KUPBI

: 2) cTpouTeNbHas benku

: 3) perynupytoia pona

: Perypy MHEPAJIbHBIE COJIN

: WTaMHHbI

PaccmoTpuTe mpeuioKEHHYI0 CXeMy M OTBEThTE Ha Bompochl. O606mITe
OTBETHI U U3JI0KUTE UX.

290900 OIZEOROLS,
53 O Vy © @) )

Cunre3 ATO JHEprus

Ao HPO, \AATQ
O v
0% G
O 0 ~Q —_, OCOCOO0

O peakiy, TpeOyroIue 3aTpar JHePTuu

1. Ha d4ro® 3aTpaunBaeTcsi 3HEPrus, BBIAEIAOIIAACS NPU pacllerieHun
OPraHMYEeCKUX BEIIECTB B KIIETKe?

©00000000000000000000000000000000000000000000000000000000s o



2. KakoBa ¢ynknus AT B knerke?

3. Kakas peakiusi mpOMCXOJUT MIPH Pa3pbiBE OJHON MaKpOIPTHUECKOU CBSI-

3u B MoJiekyne ATD?

4. Ha urto TpaTuTCs 3HEprusi, KoTopas Bblaesercs npu ruaponause ATO?

B nponecce oOMeHa BemiecTB B KJIETKaX JKUBBIX OPraHU3MOB HUCIIOJIB3YETCs
SHEPrusi XMMHUYECKUX CBA3EH B MOJIEKyJaX OpraHuyeckux BemiecTB. Kak Bam
M3BECTHO, OPTaHWYECKUE BEIIeCTBa OOTaThl YHEPTHE: TIPU TTOJHOM paciieruie-
HUU 1T yrieBomoB wiu OenkoB Beiensercs 17,6 k/x, a 1t xxupoB — 38,9 kJlx
sHepruu. KpymHbie MOJIEKYIIbI 3TUX BEIIECTB PACHICTUISIOTCS IO MEJIKMX, KOTO-
pble TPOHUKAIOT 4Yepe3 MeMOpaHy KIIETOK. DHEprusi, KOTopas BBIICISCTCS B
KJIETKaxX IMpH pacllelUIeHUH TaKuX MOJIEKyJ 3amacaercs B Buae ATd-ameHo-
3UHTPUPOCHOPHOI KUCTOTHI.

Takum oOpazom, Monekyiasl AT® BHYTpH KIETKH SIBISIOTCS UCTOYHHKOM
sHeprun. OHAKO KIJIETKa cpa3y HE TPaTUT BCIO dHEpruio. YacTh 3amacaercs B
Buge AT®. Bee kiieTouHble OPraHu3MBbl MOJIy4al0T HEOOXOAUMYIO JUIsl OOMeHa
BemiecTB 3 AT®. B knerkax AT® nmocTostHHO TpaTUTCS ¥ 3aHOBO 00pa3yeTcsl.

AT® (apeno3unTpudoOChOpHAs KUCIOTA)
AJ1® (amenosuHmudochopHas KUCIOTA)
M® (apeHo3uHMOHO(POCOpHAS [KUCTOTa

A>A A

MaKpOs3pru4yeckas CBs3b

\_\/-/ —
aJjieHuH  pubo3a \'

3 ocrarka opTo(hoCchHOpPHON KUCIOTHI

AT® + H,0 S AP + H,PO, + 40 xJIx
AJI® + H,0 5 AM® + H,PO, + 40 x/Tx
AT® +2H,0 & AM® + 2H,PO, + 80 xJIx
AI® + H,PO, + 40 k/lx 5 AT® + H,0

Ob6pa3yromasics npu pacieruieHnn AT gocdopHas KucaoTa He HaKaIIIH-
BaeTcs B KIIETKaX, IOCKOJIbKY OHA 3aHOBO MECIIOJIB3YETCsl Ha 00pa3oBaHUE HOCH-
tenst sHepruun. 3anacoB AT® B mpmiie xBataetT Ha 20-30 cokpamenuid. [loato-
My B paboTtaromeii Mpime AT® cuaTe’upyeTcs HEMpePHIBHO.

VY pa3HBIX OPraHU3MOB CIOCOOB! HOTYYCHUS ¥ UCTIOIB30BAHUS SHEPTHH MO-
TYT OTIHYaThesl, HO peakuuun pochopumupoBanust AJID u runponmnza ATD sB-
JSIOTCS OTUHAKOBBIMHU.




AT®+H O

2

KHCIIOPOIHOE BIKEHI

JIBIXaHHE

6HoanTe3
0ecKuCIopoIHOE
—_—
JIbIXaHHe AKTHBHBIN TpaHCIopT

TOCHHT

M HEpBHas B036y,I[I/IMOCTB
AJI®+H,PO,

Hano orMetuTh, 4TO Kakmas KJIETKa caMa CHHTE3UpyeT HeoOXoaumoe ei
KOJIMYECTBO DHEPTHH, MOCKOIbKY MOJeKynbl AT® He mepexoisiT U3 KIETKU B
KJIETKY WJIM M3 OJTHOTO OpraHu3Ma B JIPyroi.

@ 1. B nmoka3aHHON Ha cXeMe€ LeNH pEeakUUid MPOU3O0LLIM WU3MEHEHUs B

cTpykType dhepmenta 1
I pepment
B

- 11 ¢pepment

CuHTe3 KaKuX BEMIeCTB Oy/leT HapyIeH?

A)EuF B)KuF  C)rtomsxko E D) tonsko F E)DuE

11
2. Ha kakux stamax B mpeacTaB- I > 1,0 '
JIEHHOHM CXe€M€ MOXKET MPOUCXO-

quTh cuaTe3 ATD? ObocHyiiTe MHeKOHmammee
(moTpebuTenp) aCTeHPIe

OTBCTHI 1 HpeJICTaBI:Te Hux. HpOI/ISBOI[I/ITeJ'IL)
l nuunia (—I

3. Pemmre 3anaun:

a) B mpomnecce pacmemienus AT® mo AJI® Beimenmmmoch 160k Ix
sHeprun. Ckojibko Moiier (hochopHOH KHUCIOTBI 00pa3oBajioch B
3TOM Jipoliecce?

b) Ecin B monekynax AT® copepkutcs 4 MakKpOIprHIECKHUE CBSI3HU, TO
CKOJIbKO MOJIEKYN prO03bl BXOAUT B UX COCTAB.




MexaHu3M JHEPreTU4eCKOro ooMeHa

@ Kierka kaKk eMHAIA CTPOCHHS GOJIBIINHCTBA KHBBIX OPraHH3MOB COZIEP-
JKUT pa3Hble XUMHUYECKHE BEIIECTBA — BOJLY, MUHEPAJIbHbBIE COJIU, BLICOKOMO-
JIeKyJIpHBIE COeNMHEHMs. B KileTKkax >KMBBIX OPTaHU3MOB MOXKET MPOUCXO-
JUTh CHUHTE3 KPYIHBIX MOJEKYJ OpraHmdeckux BemiecTB. Kak BaM yxke
U3BECTHO, K OPraHUYECKUM BEIIECTBAM, BXOJSALIMM B COCTaB KIETOK, OTHO-
CSITCSL YTJIEBOJIBL, JKUPBI, OCTIKU, HYKJICHHOBBIE KHCIOTHI M BUTAaMHHBEL. [lepe-
YHCJICHHBIE XUMHUYECKUE COCTUHEHHUSI 00pa3yroTCs MPEUMYIIECTBEHHO Opra-
HU3MaMH, COJEpXallUMU XJOpOPHIT — TMPOU3BOAUTEISIMA TEPBUYHOMN
OpraHMYEeCKON MPOAYKLIHUU. DTUMHU TOTOBBIMU OPraHMYECKHMMH BEIECTBAMU
MUTAIOTCS TeTepOTPOHBIE OPraHU3MbI — IIOTPEOUTEIH.

Tak XMMUUECKHE COEIMHEHNS BOBJIEKAIOTCS B KPYTOBOPOT BELLECTB B IIPUPOJIE.

Kakum jxe XMMHMYECKMM NpPEBpAIICHUSAM IOJBEPIraeTcsi JHEPIrHsl Xu-
MHYECKUX CBSI3€ OpraHMYecKHX BEIIECTB B opraHu3Me norpebuteneit? Ka-
KOB MEXaHM3M 3TOro npouecca’?
@ Paccmotpute mpenc-
TaBJICHHYIO cxemy. Bwic- K \
TyNUTE€ C OTBETAMU Ha
BOIPOCHI.

* I3 kakux 3TamoB coc-
TOUT PacUICIUIEHUE IO~
KO3bI?

* Ha uro Tpatutcs
SHEPIHsl Ha ITHX
sranax?

¢ CKOJIbKO SHEpruu 3aT-
pauMBaeTCs Ha CUHTE3
AT® BO BpeMs INIHKO-
au3a?

* Ckounbko sHeprun ATO
3aTpayrBaETCs HA CUH-
te3 ATD Bo Bpems

Kpaxmanu

10020MOBUMENbHBLIL YA
L& & & B N N ]|

Kpaxmain — 2IuKonu3
2NUKOTU3 \

0, + 2ADF + 2H,PO, — 2CH,0, + 2ATF +2H,0
KuC]lOﬁOdelu oman
2C,H,0, + 60, + 36ADF +36H,PO, —
6CO, +36ATF£42H,0
0. FSoNTE g

6O3HUKHOBEHUe dlekmpudec-

KHCJIOPOJHOT'O IIpOoLeC- K020 NOMEHYUAna
ca pacuierieHus?
* Ha urto Tpatutrcs >neps« osudicenie
IUs, 3aKIIOYEHHas B ‘
MaKpOIPru4eCKux CBs- oot AU
39X MosieKysn ATD? K j

DHepeemuueckuil U RIACMUYECKUL 00MeH 6eUlecme




Bce xireTkn 001a1a10T CriocOOHOCTHIO CO3/1aBaTh M 3amacaTh SHepruro. Pac-
IICTUICHHE OPTaHUYECKHX BEHIECTB C y4acTHeM (pepMEeHTOB W 00pa3oBaHHEM
DHEPrHH HA3BIBACTCS KIEMOYHbIM OblXaHueM. B KIIeTKax »KHMBBIX OPTaHH3MOB
SHEprusi 00pazyercss B pe3yibTare OSCKUCIOPOAHOTO (aHA3pPOOHOTO0) U KHUCIIO-
pomHOTO (a9pOOHOTO) TBIXaHUSI.

KHUCTIOpOAHOE (a9p00HOE) AbIXaHue

(asvcanne]

T OecKuCIOpoIHOE (aHAdPOOHOE) IBIXaHHE
Ecnu npu pacuienieHinn opraHMYecKuX BEUIECTB B COCTABE IMHIIU KHCIIO-
POl HE MCIIONB3YETCS, TO TAKOW MPOIECC HA3BIBAECTCS OECKUCIOPOIHBIM Ibl-
xaHueM. B 3ToM mporecce ydacTBYOT (pepMEHTHI, oOecreunBaronIue pac-
IICTITICHHE.

(bepMEeHTBI JbIXaHUS
> | MOJIOYHAasl KUCIIOTa |+ |AT® | + | BOJA |

TJIFOKO3a

Ecnm ke pacmieruieHre OpraHWYecKHX BEHIECTB MPOMCXOAUT C YIaCTHEM
KHCITI0poJia M PePMEHTOB, TO ATO KUCIOPOOHOE ObIXAHUE.

v v

| KHUCJIIOPOAHOC AbIXaHUE |
(oo <

|yrne1<ncm>1i/'1 ra3| | BOJIA | | DHEPIHUs |

',A,‘ Kak mpoucxomuT mpormecc OKHCICHHS OpPraHWYEeCKUX BEIIECTB — €IHH-
* CTBEHHBIH MyTh MOJIYICHHS SHEPTUH Y TeTePOTPODHBIX OPraHU3MOB?

Bam u3BecTHO, YTO Ha MOATOTOBHTENBHOM 3Tale 3TOr0 Ipoliecea. OenKu
pacLIeIIsAOTCS 10 AMHHOKHUCIIOT, KUPBl — 10 TJIMLEPUHA U JKUPHBIX KUCIIOT,
YTJIEBOABI — JI0 TJIFOKO3bI, HYKJICMHOBBIE KUCIOTHI — 10 HYKJICOTH/10B. Boiaes-
IOIIasACs B HEOOBIIOM KOJIMYECTBE SHEPTHs PACCEHBAETCA B BUJIE TEIUIA.

I'mroko3a SBISETCS OCHOBHBIM MCTOUHHUKOM SHEPTHH Ui KIIeTKu. PaccMoT-
PUM MeXaHHM3M PHEPreTHYecKoro oOMeHa Iioko3sl. beckuciaopoHoe paciuen-
JICHHE TJIFOKO3bI — 3TO CIIOKHBIN (pepMEHTATUBHBIN mpouecc. B 3Tom npouecce
OJIHa MOJIEKYJIa IVIFOKO3bl PAcUICHIISIeTCs 10 JIBYX MOJIEKYJI IUPOBUHOTPATHON
kucnorel  (C,H,0,). 3arem. W3 NMpOBHHOTPANHON KHCIOTHI 00pasyercs
MoJ04Has Kucsota. CymMMapHOe ypaBHEHHUE ITOKa3aHO HIDKE:

120 x/I>x sHEprun
B BHJIE TeIlIa

C,H,,0, +2A1® +2H,PO, — 2C,H 0, + 2AT® +2H,0 +200 Kz[<

80 k/I>x sHEeprun B

dbopme ATD



[TockonbKy IUIFOKO3a pacLIenIsieTcss HEMOJIHOCThIO, 3TOT MPOIecC Ha3bIBa-
€TCS HeNOHLIM pacujenienuem. DHEPTUsi, KOTopas B 3TOM Iporiecce o0paszyeT-

cs1 (200x/1x), BeLAETISAETCS TIOCTETIEHHO, Yepe3 Pl pepMEeHTaTUBHBIX PeaKIUil.
OT0 NpefoxpaHseT KIETKY OT TEIUIOBOro moka. OHAKO He BCs SHEPrus, KOTo-

pasi BBICNSAETCS NPH PACILICTUICHNH, K
npeBparaercs B Terno. Yacts ee 3at- X
paunBaeTcsi Ha 00pa3oBaHIE MAKPOIP- Connne

ruueckux cBszed AT®O. ATD cun- 0
tesupytores u3 AID. V opranuzmos, \/ »

JKMBYIIIUX B OCCKUCIIOPOIHOHN cpene,
SHEPTHsl 00pa3yeTcsi TONBKO TAaKUM
IyTEeM.

Jlns mpotekaHust rporiecca KUcio-
POIIHOTO ABIXaHHsI HEOOXOAUMO HAJH-
YHe HETIOBPEK/ICHHBIX MEMOpaH B MH-
TOXOHJIPUSIX, BOIBI, (PEPMEHTOB, MO-
JIEKYJISIPHOTO KUCIIOPOIa, TIEPEHOCUH-
KOB 3JIEKTPOHOB, OKHICITHTENICH.

BryTpn MUTOXOHIpPHIT TPOUCXO-
JUT THIPOJIN3 MOJIOYHOM KHCIOTHI:

OGpasytomuecss aTOMbl BOJIOPO-
a TEpAT DIEKTPOHBI U C II0- IIpespawenus snepeuu
MOIIIBI0 MOJICKYJI — MEPEHOCYHUKOB Iie-

PEXOAT Ha HAPYKHYIO CTOPOHY BHYTPEHHEH MEMOpaHBI.
H’—-e — H'

OTpeIBaronIKecss SJICKTPOHBI B CBOK OYEpEb MPHCOCIUHSIOTCS (C TO-
MOIIbI0 (hepMeHTa OKCHIa3bl) K MOJIEKYJIaM KHCJIOPO/a, KOTOPBIH MPOHHUKAET
U3 OKpY’KaloUIel cpeabl B MUTOXOHIPUM M HAKAIUIMBAETCS HA BHYTPEHHEH CTO-
pOHE MEMOpaHbI KPHUCT.

eoyeTcst 60III>HID€4)J‘H/I‘{8CTBO

SHEPruv IS 6I/IOCPIHT€33, JIBHKE-

@0 SHEPrUu Hs, MeMOPAHHOro maucnw

OHOJIFOMUHECHICHIN ™

OO2 +2e— 0,

Takum oOpa3zom, Ha MeMOpaHE KPUCT BO3HHKAET PAa3HOCTh IMOTCHIMATIOR
BCJICJICTBHE HAKOIUICHHUS MPOTHUBOIOJIOKHBIX 3apsA0B 1O 00€ CTOPOHBI MEMO-
paubl. Kornia 3HaueHue pa3HOCTH MOTSHITMAIOB JTOocTUTaeT Beinnannbl-200MB, B
morekyse pepmerta AT® — cuHTeTa3bl, BCTPOEHHOM B MEMOpaHy KPHUCT OTK-
pBIBacTCS MPOTOHHBIN KaHa. Yepe3 ATOT KaHal MPOTOHBI YCTPEMIISIOTCS BO
BHYTPEHHIOIO YaCTh MUTOXOHJIPHH. B 3TO Bpems BBIGBOOOKTACTCs YHEPTHSI, KO-
Topas 3arpaunBaercs Ha cuHTe3 AT® n3 AJID mdocdopnoit kucnotsr. [IpoTo-
HbI B MATPUKCE MUTOXOHAPUHU MTPUCOCTUHSAIOTCS K @aHUOHAM KHUCIOpOoaa:

4H*+ 202‘ — 2H20 + O2
OO11iee ypaBHEHHE KHCIOPOIHOTO STaria MOKHO 3aricaTth CIISIyIOIM 00pa3oM:
2C3H603 +60, +36ADF + 36H3PO < 6CO2 +36ATD +42H,0 + 2600 x]Jx
/ \

Torzma cymmapHOe ypaBHEHNE YHEPT €THIECKOTO 1160 xIx 1440 xx
OOMEHa BBITJISIUT Tak: TEILI0 ATOD

C.H,0,+60, +38AJID +38H,PO, — 6CO, + 38ATD + 44H 0+2800 ]I«

* EMOJZIOMMHECMEHL;M}I —ceederie JHCUBblx Opeanusmos




Oo6pasytromascs AT® obecnieunBaeT IHEPreTUICCKUE TTOTPEOHOCTH KIICTKH.
AJl1® u docdopHas kuciaora, oOpasyrolecs Py 3aTpaTax dHEPruu, BO3Bpa-
LIAIOTCSI B MUTOXOHJPHUIO M 3aHOBO UCHOJB3ylOTCs B cuHTe3e AT®. Eciau B
kieTke Hapymmres cuHre3 AT®, To 310 mpusener k ee rubenu. MHTEpecHo,
4TO y JKUBOTHBIX, BIQJAIOUIMX B 3UMHIOIO CIIIUKY, B KJIETKAaX KUPOBON TKaHU
OoubIIast 4acTh YHEPTUH, BHICBOOOKIaEMO TP MEepeHOCE IEKTPOHOB, 3aTpa-
yuBaeTcs He Ha cuHTe3 AT®, a Ha MPOU3BOJICTBO TEILIA.

s 200 k]I 80 1 /K 120 /e

ancl:lﬁgggﬁlgoe 2600 kJIx 1440 xJI>x 1160 kJIx
11

Pacﬂloelgl%%ne 2800 Kk 1520 kLK 12500 e

@ 1. 3anonHuTe TAOIHILY.

I'me npoucxonut npouecc?
B kakoe BpeMsi CyTOK IPOHCXOIUT?
Hcnone3yercs BO BpeMst IpoLecca.

O0pazyercs B pe3yibTaTe mporecca.

Y KakuX OpraHu3MOB IIPOUCXOJUT?

TO cuMBOJIOB X, Y u Z?

X Y Z
A) CO, TIII0KO03a CO,
B) rmokoza  CO, H,0
C)H,0 CO, 02
D) cer TIII0KO03a 02

3. Pemnre 3amauu:

cuHTeTasa?

MIETICHUIO?

2. Yto u3 HWXCITPUBCICHHOI'O MOX>XHO HaIllUCaTb BMEC-

a) Kakoe koim4ecTBO 2HEPruM BHIAGIUTCS B BUJIE TEIUIA
pHu MPOXOXKACHUH 16 POTOHOB BOmOpoaa yepe3 kaHan depmenta ATD-

H,0
DOTOCHHTE3

l \

v !

v Jename O,

z OHep

b) Ha wmpliiiegHy0 OEATEIHOCTh B3POCION acKapuabl OBUIO 3aTpayeHo
160 kJI>x sHeprun. CKOIBKO rPaMMOB TJIFOKO3bI TTPH ATOM TOJIBEPIIIOCH pac-



Mexanusm (poTocuHTE3A

@ Bw yxe 3naere, uro CONHIE ABNAETCA MCTOYHUKOM JYHEPIHH VIS JKHBY-
IUX Ha HAIeW IUIaHeTe XXMBBIX OPTaHW3MOB, a COJHEYHAs YHEPrHs aBTOT-
PO(HBIMH OpraHU3MaMH IPEBPAIIACTCS B SHEPTHIO XUMUYECKHX CBSI3eH B Op-
TaHMYECKUX COCAMHECHUAX. VI3MeHeHne HHTEHCUBHOCTH COJIHEYHON SHEpruu
BIMsIET Ha mporecc ¢porocuHTe3a. Kakue ke eme GpakTopbl BIUSIOT HA CKO-
pocThb hoTocuHTE3a?

seccccccccccce

[TomymaiiTe n mokaxkute Ha rpadukax BIUSHUE HIDKECICTYIOIMNX (aKTo-
pPOB Ha CcKOpocTh (poTocuHTe3a. IIpoaeMoHCTpHUpYiiTE pe3ynbTaTthl U 000C-
HYWTE CBOM OTBETHI.

2

: P Buympennue paxmopoi: » Buewinue ¢hakmopoi:
¢ * wIomaab GOTOCUHTE3UPYIOLICH * KOJIMYECTBO YIIICKUCIIOrO Ta3a
:  TIOBEPXHOCTH * TEILIO
: * KOJMYECTBO XJIOpOQHILIa °* BOJIa U MUHEPAJIbHBIE COJIU
¢ © KOJIMYECTBO YCTBHHUI] B KOKULIE JINCTA ° CWJIa CBETA
* KOJIMYEeCTBO (PEPMEHTOB * JUINHA CBETOBOM BOJHBI
CKOPOCTB CKOPOCTB CKOPOCTB
(orocunTeza (orocunTesa ¢dorocunTe3a
TEILIo
co Xnopoguur 5535 ,
2 (<)
CKOPOCTb CKOPOCTb
¢dortocuHTE32 dorocuHTe3a

CHHHIL . KPacHBIH

cujia CB€Ta JUINHA

3eTeHBIH CBETOBOI BOJIHBI

[Ipu Bo3pacTaHuM KOHLEHTPALMH YIIIEKHUCIOr0 Ta3a ¥ MHTEHCUBHOCTH CBETA
CKOpOCTh (POTOCHHTE3a yBedanmuuBactes. Ho cmycTs HeEKoTopoe BpeMms, CKO-
pocTh yxe He MeHsieTcs. [Ipu nossiiieHnu Temmneparypsi 10 25-35°C porocun-
Te3 yckopsiercsi. Offiako nanpHelfiee MoOBBIIIEHUE TEMIIEPaTypbl IPUBOIUT K
ocnalIeHuI0 M OCTAHOBKE 3TOro mporecca. B kpacHoil U romy0oit obmactsix
BUJUMbIX JIyUel COJHEHHOrO CIEKTpa CKOPOCTh (POTOCHHTE3a BO3pACTAET, a B
3€JICHOM U JKENITOM = OciabeBaeT.




JlaBaiiTe paccMOTpUM MexaHu3M (oTocuHTe3a. B xmoporuactax 3ToT mnpo-
I[ecc HAYMHAETCS Ha THJIAKOWIHOM MeMOpaHe rpaH, Ha KOTOPOil HaXOIUTCA XJI0-
podwmmn. Ilox meficTBHEM COJTHEYHOTO CBETa JJIEKTPOHBI B MOJIEKYJIAX XJIOPO-
¢usa npuxoaaT B BO30YKICHHOE COCTOSHUE. DTH 3JIEKTPOHBI MOKUIAIOT CBOIO
OpOUTY U C IIOMOILBIO MOJIEKYJI-IIEPEHOCYUKOB MEPEXOAST Ha HAPYKHYIO CTOPO-
HY BHYTpeHHEH MeMOpaHsbl. 371eCh 3JIEKTPOHBI CO3/aI0T OTPULATENILHBIN 3apsil.

Ha cBeroBoit ¢ase o neicTBUeM cBeTa IPOUCXOAUT (POTOIU3 BOBI.
H,0—OH-+H"
[IpoToHBI, OTHENMBIIMECS OT MOJIEKYJ BOJbI, NEpPEelsl Ha BHYTPEHHIOIO
CTOPOHY THJIAKOMJHOM MeMOpaHBbl, CO3Jal0T MOJIOKUTENbHBbIN 3apsan. ['uapok-

CHJIbHBIC MOHBI OTJIAIOT CBOU AJIEKTPOHBI U MPEBPAIAIOTCS B CBOOOIHBIC pajiu-
KaJlbl:
OH —e — OH°
Takum oOpazoM, XJIOpOMUIIT NMOTydaeT yTpadyeHHbIe MeKTPOHbl. O0Benu-
HUBIIHECS THAPOKCHILHBIC PAIUKAIBI 00pa3yroT MOOOYHBIN MPOIYKT (POTOCHH-
Te3a — KHCJIOPOI.

Yactp KuCIOpoAa UCHOIb3yeTCs KIETKOW Ha MPOILECC JbIXaHUs, a apyras
YacTh BBIACISAETCS B OKPY’KAIOLIYIO Cpeay.

40H—2H,0+0,

DJEKTPOHBI XJIOPO(PHILIA U IPOTOHBI MOJIEKYJI BOABI CO3JAI0T Pa3HOCTH TI0-
TEHIMAJIOB 10 00€ CTOPOHBI BHyTpeHHeH MeMOpaHbl. [Ipu nocTikeHun pas-
HOCTH ToTeHIanoB BeiarnunHbl 200 MB OTKpbIBalOTCSI TPOTOHHBIE KaHATBI MO-
nekyn ¢gepmenta AT®-cuHTEeTa3bl, BCTPOSHHBIX B THJIAKOUIHYIO MEMOpaHY.
[Tpu mpoxoXAeHUs MPOTOHOB Y€pe3 ITH KaHAJbl CO3/1a€TCSl BBICOKUN YPOBEHD
sHepruu. Jta sHeprus 3arpaunBaercs Ha cuHTe3 AT uz AJII® u H POA4.

Takxum oOpa3om, Ha cBeTOBOM (paze POTOCHHTE3a TPOUCKOTHT:

¢ 00pa3oBaHUE MOJIEKYJIIPHOTO KHCIOPO/Ia;

o cunTe3 ATD;

e 00pa3oBaHNE aTOMAPHOTO BOAOPO/IA.

O6pazoBasumecss AT® u H npuHnMaroT yfdactde B CUHTE3€ IIIOKO3bI TEM-
HOBOH ¢a3ze. Bonopon npucoeaunsercs B ctpome K nepeHocuuky —HAID +
(HHKOTHHAMUTAICHUHINHYKICOTHI(DOChaT):

H=+ NADF" +2¢ -NADF - H

(4’ B crpome xnoporuiacta COIEpKUTES MATUYTICPOIHBIM MOHOCAaxXapu/ MeH-
: To3a. 371ech NPOUCXO/IST IPEBPAILICHHUS 110 CIIEIYIOLIEH CXeMe:
: IIpoananusupyite U pasbICHUTE CXEMY.
. C,—C—-2C,—»C—-CH O,



B temuoBoii (aze, B oTianune
OT CBETOBOIi, BO BpeMs (hHKca- CTPOMA XIOPOTLIacta 26> C»CH,0,

oy yriepoaa BBICBO60)KI[8.IOTC$I

HAJID
A1 u HAJI®, xoTOopsle MOTYT —_—
MOBTOPHO y4YacTBOBaTb B peEak-
pHo Y P HAI[(D- — CO,
LUSX. ANID
‘_

B TeMHOTE KHCIIOpOJ HE BBI-
nensgercsds. C BocxomoM CoaHIA | cper . renrosas daza
Bo3oOHoBIsIeTca cuHTe3 ATD n

eeece
AD®

obpazosanne HAJIp.H. 3atem Bo- | 5 > ATO
300HOBIsETCA (huKcalms yriiepoa. | = & P H* Ve — AT® curerasa
Peakiust TeMHOBOI (hasbl (o- é 5 xnopo(bunn II:" L
TOCHHTEC3a. - H" TIPOTOHHBIN KaHa
+ ¥4 +
6C02+24H_) C6H1206+6H20 % H+I—{ HH" H* /’H
£\ H+oH
v\
O6miee ypaBHEeHHE (OTO- ¢ OH—
CUHTE3a!
Cxema npoyecca pomocunmesa
6CO,+6H,0— C.H 0 +60,

e B ominuune oT OOJIBIIMHCTBA PACTCHUH, UCTIONB3YIOHX 1% coii-
HEYHOU SHEPTUH, OTHOKIETOYHAS BOAOPOCIH XJIOpEJia HCIOIB3YEeT
12% conHeuHO# 3HEpruu U (POTOCHMHTE3 y HEee MPOTEKaeT ObICTpee.
[ToaToMy ee BBIpanmBarOT B KOCMUYECKUX KOPAOIISIX.

e [mokosa (C.H ,0,), oOpasyromasicsi Bo BpeMst (POTOCUHTE3A, UTPa-
€T POJIb MOHOMEpA Ut 00pa30BaHUsI HEOOXOIUMBIX PACTCHUIO OpPraHu-
YECKUX BEIIECTB. PaCTeHNs ¢ TOMOIIBIO KOPHEH MOMIOIIAIOT U3 TOYBBI
pacTBOpEHHBIE B BOJIE MUHEpAIbHBIE BElIecTBA. YacTh STHX BEIIECTB
akTuBUpyeT GepMeHThl. OcTallbHBIC HCIIOIB3YIOTCS B CHHTE3€e OENKOB,
TOPMOHOB M3 YIVICBOJIOB, IMOJYYEHHBIX B Ipoliecce (GoTocuHTe3a. B \
STHX PEAKIUSIX OCHOBHYIO POJIb UTPAIOT HUTPATHI U Cynb(harel. Pactu-
TEJbHBIE KUPbI TAKKE CUHTE3UPYIOTCS U3 YIICBOAOB.

e B pesynprare (oTocmHTE32a OpPTaHU3MBI, COJEPXKAIIUE XITOPO-
(W, MPEeBpaIalOT COMHEYHYIO DHEPIHI0O B SHEPTHIO XAMHYECKHX
CBSI3€H OPTaHUYECKHUX BEIIECTB. 3a CUET DTHX BCIICCTB M KICIOPOIa
>KUBBIC OPTaHU3MBI MIPOJOHKAIOT CBOE CYIIECTBOBAHNE HA 3eMJIe.

DUl W U4

-

IIpoaykTuBHOCTH hoTOCHHTE3A:
Ha 1 m? miomaau JucroBoii MOBEPXHOCTH CHHTE3UPYETCs | T' yriIeBOI0B
3a | yac. m= st
m — Macca CHUHTC- ¢
s — miomans ¢o-

3HPOBAHHBIX Opra- e
HIHCCKIX BOIIIECTB o CAPYIO
TIOBEPXHOCTH JINC-

(6 pavvax) Ta (617 )

t — Bpemsl, 3arpa-
YeHHOe Ha (OTO-
cHHTE3 (8 Yacax)




9 1. U3 mepednciieHHOro HUKE BhIOEpHTE HaHOOIee BaKHOE ISl CYIIECTBOBA-
HUSI MBIIIY B 3aMKHYTOM COCYZI€ BMECTE C PACTEHHEM:
a) BBIAETICHUE KUCIIOPO/a paCTeHHEM B Iporecce GOTOCHHTE3a
b) BBIIETICHIE PACTEHHUEM YTJIEKHCIIOTO ra3a
C) BBIJICJIEHUE YTIIEKHUCIIOT0 Ta3a MBIIIBIO BO BPeMs JIbIXaHUs
d) oOpazoBaHne MaJOro KOJIMYECTBA OPraHMYECKHX BELIECTB B Ipoliecce

¢dboTocuHTE3a

2. PaccTaBbTe Ha3BaHHs HEOPraHMUYCCKHX COCIMHEHHH BMECTO 3HAKOB BOII-
poca. Pa3bscHUTE ¢ NOMOIIBIO COOTBETCTBYIOUIMX PEAKIUH MEXaHU3M
MIPOTHBOTIOIOXKHBIX MPOIIECCOB, MOKA3aHHBIX HAa CXEME.

?

N OV

¥ ~\

KHCIIOPOJ OpraHu4eCKueC BEIICCTBA

| \

» JIbIXaHHC

Al ———> XUMHYECCKUE peaKIuu —> HEOPraHN4eCKHe

/ BCIIECCTBA

OpraHu3MblI, AT®

HCHIOJIB3YIOLINE
SHEPTHUIO
3. Ha rpaduke nokasaHna 3aBUCUMOCTb (pOTOCHHTE3a OT BpeMeHH. Kakoe 13
CYXJIEHHH HE COOTBETCTBYET Ipauky?
a) B IpoMexyTKe | B mouBe MOIyIo ObITh HEAOCTATOUHO BObI
b) B mpomexyTke Il comepskanne yriaekucioro raza MOrJIo He MEHSAThC

¢) B mpomexyTtke III Morio npoucxonuts (orocuntes
YMEHBUICHHE KOJIMYECTBA COJIHEYHOMN
SHEpPruu

d) B mpomexxytke I B atmocdepy morio
BBIJICJATHCS MaJIoO KUCIOpOJa \

4. Pemute 3amauu: > BpeMsI

a) B temnoBoi#t ¢aze QoroemnTesa mpo-
M301II0 coeArnHeHne 48 Moseil Boj0po/ia ¢ yrileKUcbM razoM. CKoJib-
KO MOJIEH TITFOKO3BI MPH ATOM 00pa3oBaoch?

b) B HOpManbHBIX YEIOBHSX B .iipouecce (OTOCHMHTE3a 00pa30BajoCh
22.4n xucnopona. CKOJIBKO JIMTPOB YIVIEKHCIIOTO Ta3a ObLJIO 3aTpavyeHo

32.3T0 Bpems?

I 11 I



XeMOCHHTE3

(M) ABTOTpOGHBIC OPraHU3Mbl CHHTE3UPYIOT OPraHUYCCKHE BEIIECTBA M3 HEOP-
TaHUYECKHUX.
Bcnomaure:
* Kak rpynmupyrorcst aBTOTpo(HbIEC OPraHu3MBbI?
* Eciin U3 cXembl yAaauTh CBET M XJIOPOGUILI, TO KaKHe U3MCHEHUS HE00-
XOIUMO BHECTH B Hee?

| CBET | | BOJA | | CO, |

v v v

| XJ0poQuILI |

+ + BBIICISACTCA B
G| S

* Kakoii mporiecc OyaeTr oTpakeH ATOW CXEMOW TOCie BHECEHHS] COOTBET-
CTBYIOIIUX U3MEHEHUI?

WHTEeHCUBHOCTH 00pa30BaHUsI OPraHUYECKUX BEIIECTB MOBHIIIACTCS B CBET-
J0€ BpeMsl CyTOK, TakK Kak Ipolecc (oTocuHTe3a mpoTekaer Ha cBeTy. OaHako
U B TEMHOE BPEMs CyTOK IPOMCXOJUT CUHTE3 OPraHNYEeCKUX BeleCTB. Bbl 3Ha-
€Te O CYIIECTBOBAaHUU OaKTEpUi, MCHOIB3YIONINX SHEPTUI0 XUMUUYECKHX CBS-
3eil ISl CHHTEe3a OPTaHUYECKUX BEUIeCTB. XeMOCHHTE3UPYIOINe OaKTepUn MO-
T'YT OCYILECTBIIATH CBOIO JACSITEILHOCTD U IHEM, U HOUBIO.

1. Kakue 6akTepun OTHOCSTCSI K XEMOCHHTE3UPYIOIUM ?

2. YeM XeMOCUHTE3 OTIIHYALTCS OT POTOCHHTE3a?

3. W3 kakux peakiuii 3T OaKTEpHH MOTy4aloT UCTIOIb3YEMYI0 SHEPTHIO?
ITpouecc xemocuHTe3a (OT Iped. XeMO — XMMUsl, CUHTE3 — COEIUHEHHUE)
ObUI OTKPBIT pycckuM MukpobOuonorom C.B.Bunorpaackum B 1889-1890 ro-
nax. Takue OakTepuu, Kak HUTPUPHUIIUPYIOIINE, CEPOOAKTEpUH, KeIe300aKTe-
pUH, BOJIOPOAHBIE CUHTE3UPYIOT OpTraHUYECKIe BEIIECTBA U3 HEOPraHUYECKHUX,
ucnoab3ys sHepruto AT®. pu okucaeHnn aMMHuaka, CEpoBOIOpOAa, AByXBa-
JICHTHOT'O eJie3a, BOAOPO/a BhIIEISIeTCS 3HEPrusi, KOTopasi UCTIOIb3yeTcs 3THU-
Mu Oakrtepusmu il cuHTe3a AT®. Boma B HEKOTOPHIX BOOEMAax HACBIIICHA
cepoBogopoaem. ObuTaroiue B TAKUX yCIOBUAX CEPOOAKTEPUN OKUCISIOT ce-
POBOIOPOI

secs e ofpN




2H,S+0,—2H,0+258+Q
B nanbHelimeM cepoOakTepuu MOTYT OKUCIATH CBOOOIHYIO Cepy JI0 cep-

HOW KHCIIOTBI. DTa PeaKIHsl SK30TepMHUUEcKas (¢ gploeneHuem menia).
25+30,+2H,0 —2H,SO,+Q

OHeprus, BbLIEISIOMAACA B KaXKI0M U3 NPUBEIACHHBIX PEAKLUN HCIIONb3Y-
€TCs Ha CUHTE3 OPraHUYeCKHUX BELECTB U3 YIIIEKUCIIOTO rasa.

OT XKU3HEIEATEIbHOCTH TaKMX OaKTepui, Kak BOJOPOJHbIC U HUTPUPUILIU-
pyIoLIye, 3aBUCUT II0JO0POJHE OYBBI.

B pesynbrate 6eCKHCIOPOIHOTO paCIICIUICHUS HEKOTOPBIMU OaKTepUsMU
OpPraHMYeCKUX OCTaTKOB B IOYBE HaKallJIMBaeTcs BOJOpoA. BomoponHbie Gak-
TEpUU B CBOIO OYEpe/lb OKHUCISIOT 3TOT BOJOPOJI. Brienstomnascs B 3TOH peak-
LM SHEPI'Us 3aTPayMBAETCS HA CUHTE3 OPraHUYECKUX BEILECTB.

2H,+0,—2H,0+Q

Cxorxkue NpoLecchl OCYIIECTBISIOTCS HUTPUGHULUPYIOLMMU OaKTEpHSIMU.
Otu OakTepuu SBISAIOTCS HamOosee BaXXHBIMM Cpeld CpPeAu OpraHU3MOB,
Y4YacTBYIOLIMX B KPyroBOpOTE a30Ta. B BomoeMax M MOYBE IPHU Pa3IOkKEHUU
6enkoB BblaenseTcs aMMuak. OQHU U3 HUTPUPUUUPYIOIINUX OaKTepuil OKUCIIs-
I0T AMMHAK J10 a30THCTOH KUCIIOTHI:

2NH,+30,—2HNO,+2H,0+Q
Jpyrue 6GakTeprun OKUCISIOT a30THCTYIO KACIOTY IO a30THOM:

2HNO,+0,—2HNO,+Q
Ot 6aKTepHI/I HUI'paroT BaXXHYIO pOJIb B YBCJIMUYCHUH COACPIKAHUA HUTPATOB

B TI0YBE, KPOME TOTO, B PE3yJIbTaTe XEMOCHHTE3a OHU 00pa3yIoT OpraHUYECKIe
BEIL[ECTBA.




[TpeBpalieHre XeMOCHUHTE3UPYIOIIUMHU OAKTEPUSIMU SHEPIHMU XUMHUYECKHX
peakuuil B DHEPrul0 XUMHUYECKHUX CBA3CH B OPraHMYECKUX COCIUHEHHAX OCY-
IIECTBIISIETCS C TIOMOIIBIO TPYIBI EPMEHTOB. Y 3THX OPraHU3MOB €CTh CBOE
MECTO B NMHOIEBBIX LEMAX. OpraHusMbl, CUHTE3UPYIOLUIME OPraHMYECKHE Be-
1IeCTBA U3 HEOPraHWYECKUX, HAa3bIBAOTCA MpoayleHTaMu. Clie10BaTenbHO, Xe-
MOCHHTE3UPYIOIUX OaKTepUil MOXKHO OTHECTH K IIPOAYLIEHTaM.

1. CpaBHHTE 10 HIKETIEPEUUCICHHBIM B TAaOIHIIE KPUTEPUSIM (OTOCHUHTE3
U XEMOCHHTE3.

Korna npoucxonut?
Hcnons3yemsle BenecTna
[Tonyuennsle BemecTna

Kaxumu OpranmaMamMu
OCYH.ICCTBJI}ICTCH?

2. [ToaroroBeTe moknan Ha Temy: «Ponb xeMoTpodHBIX OakTepHii B MHIIE-
BBIX IIETISX).

3. [TocTpoiite TpaduK, OTpa)KAOUUH BIUSHUE COACPKAHHS YIICKUCIOTO
ras3a M KMUCJIOpoJia Ha MPOLECC XeMOCHHTE3a.

© 0000000000000 0000000000000000000000000000000000

Tembl 1u1s1 Mpe3eHTA U l
K B 4

1. Mexanusm naacmuueckozo u sHepeemuiecko2o 0OMena Y asmompo@Hoix
OP2aHU3MOB.

2. Bzaumocesizu mexncoy Ouoiocsudeckumu npoyeccamu, npomekaiuumu 6
HCUBBIX OPAHUIMAX.

3. Cpasnumenvnas xapaxkmepucmurka #idCmuiecko20 U dHepeemuiecko2o
obmena 6 Kiemxe.

4. I[Ipoussooumenu u nompeounenu OpeaHudeckux eeujecms.




II. U3MeH4YMBOCTD Y KMBBIX OPraHU3MOB

Ce30HHAst U3BMEHYHMBOCTD Y KUBBIX
opraiu3moB. ®oTonepuoIu3M

B pasHbIX reorpadguueckux paiioHax Hamlel IMJIaHeThl NMPU3HAKH YEThIpeX
CE30HOB I'0/la HE OJJMHAKOBBL. JIOCTATOUYHO CPABHUTH TAKHE OTIUYUSA B PABHUH-
HBIX ¥ TOPHBIX paiioHax Hamei PecryOnmku. Opranusmsl MproOOpenn Ce30H-
HBIC TTPHUCIIOCOOJICHUS Ha CBOCH TEPPUTOPUH OOUTAHUS.

* [ToueMy B ipupo/ie MPOUCXOIAT CE30HHBIE U3MEHEHUS?

* Kaxoii ce30H Hanbosiee OaaronpusTeH A )KUBbIX OpPraHU3MOB?

Ha npuBenennbix ¢ortorpadusx HalanTe COOTBETCTBYIOIINE CE30HHBIE
npucnocoOIeHust 1 00BSICHUTE TPUYUHBI TAHHBIX OTIIHYHA.

/

N

/

Bo BpEMs PE3KUX CC30HHBIX W3MEHCHUU Ha6JIIOI[aIOTC$I HU3MCHCHUSA B I1O-

BEJICHUU U (PU3MOJIOTHUECKUX IIPOIieccax KHUBBIX OpraHn3MoB. [Ipu noserilie-
HUHM TeMIIepaTypbl OKpPY>Kalolled Cpeibl U YBEIHMUYEHUH IPOJIOJIKUTEIBHOCTH
CBETOBOTO JHS HMPOMCXOIUT YCKOpEHHE (DPU3MOIOTHUECKUX HpPOIECCOB. U, Ha-
000pOT, NMPH MOHWKEHUU TEMIEpPaTypbl U YKOPOUEHUH CBETION0 BPEMEHH Cy-
TOK IPOUCXOJUT OCNabJIeHNE 3TUX MPOIIECCOB.

BeCHA

 PackpeIBaroTcs TUCTHS U
LIBETKU y PaCTCHHUII;

» Haunnaercs cokoBrkeHUE
Y pacTeHHi;

* Y HEKOTOPBIX pacTEHUH 10
IOSIBJICHUS] JIUCTHEB
MIPOHMCXOIUT IIBETEHUE
(OpeMIHNK, 0JIbXa);

» BosBparuarorcs nepesieTHole
TITULIBL;

o [losBIIsATOTCST HACEKOMBIE;

» Haunnaeres ruesjioBanue
y ITHII

JIeTO

* amenusroTes
MIPOLIECCHI POCTA Y
pacTeHuii;

* [Ipexpamaercs
Pa3MHOKEHHUE MITHII,

 Bo Bropoit
[I0JIOBUHE JIeTa
IJIOJBL M CEMEHA
pacTeHuii 3anacaroT
MU TaTEebHBIE
BELIECTBA.

ocems

» Co3peBaroT IO,

* [Ipoucxoqur
JUCTOMAT;

* YMeHbIaeTcs
KOJIMYECTBO HACEKO-
MBIX;

* YV pactenuii oOpasy-
I0TCS 3UMYIOIINE
TIOYKH;

* Vieraror nepeyeTHble
NITHIBL.

’ B 3uMa

* BaMeISIOTCSt
MpOIIeCcChl OOMEHa
BEILECTB Y
OOJIBIIMHCTBA
OpPraHu3MOB;

e Haunnaercs
COCTOSIHHE 3UMHETO
TIOKOSI;

* Bo3Hukaer cocto-
siHUE (DU3HOJIOTH-
YECKOT0 TIOKOS.




(4’ [TpoBenuTe Mccineq0BaHUE M BBIICHUTE KaKHe IMPUCIIOCOOICHUSI BOZHUKAIOT
Y IEPEUNCIECHHBIX HM)KE OPraHU3MOB BO BpPEMsl MOJIOTOBKU K 3UME U B COC-
TOSIHUM 3UMOBKH. Pa3Hble pacTeHMs; XOJIOAHOKPOBHBIE JKUBOTHbBIE; NTHILIbI;
¢ MJICKOIIMTAIOIINE.

IHoaroroBka K 3uMe W 3MMOBKA y PAaCTeHHH. Y pacTEeHUI B MEPUOJ OJ-
TOTOBKH K 3UM€ YMEHBIIIAETCS KOJIMYECTBO BOABI U YBEINYMBAETCSA KOJIUYECTBO
caxapa. DTo IpeJoTBpamaeT ux 3amep3anne. OOMeH BelecTB 3HAYUTEIBHO I10-
HUXkaeTcsl. B 370 BpeMsi HUCIOJIb3YOTCS 3allaCHbIE KUPBI U YIJIEBOJbI. Y OJHO-
JETHUX PACTEHUH 3alacHble MUTATEJIbHBIE BEIIECTBA HAKAIJIMBAKOTCS B IUIOAAX
U CEMEHAaX, a Y MHOT'OJIETHUX TPaBSIHUCTBIX PACTEHUM — TaKXe U B KOPHEBUIIIE,
KIyOHSIX, JTyKOBUIIAX U T.N. [I0ATOMY y OJHOJETHUX TPaBSIHUCTBIX PACTEHHI
3UMYIOT CEMEHA, Y JIBYJIETHUX TPAB B MEPBBIN IO/l Pa3BUTHS — B OCHOBHOM, KOp-
HEIJIO/IbI, & MHOT'OJIETHUE TPaBbl, KyCTAPHUKU U JEPEBbs MPOBOJAAT 3UMOBKY B
BH/JIE BET€TAaTUBHBIX U T€HEPATUBHBIX OPIaHOB, CBOMCTBEHHBIX UM.

[ToaroToBka K 3uMe M 3UMOBKa
XOJIOJTHOKPOBHBIX KUBOTHBIX.

[IpencraBuTenu Kjacca HacEKo-
MBIX MPOBOJAT 3UMOBKY Ha pPa3HbIX
cTagusax pazsutus. OT 3aMmep3aHus
3TUX UBOTHBIX 3alIUIIAET YBEIU-
YeHHE KOHLEHTpAaLUU TJIUIEpUHA B
KJIETKAaX Tela.

3eMHOBO/IHBIE M IIPECMBIKA-
IOLIMECS CBSI3U C 3aMeJIeHUEeM Mpo-
LIECCOB KM3HE/EATEIIbHOCTU C Hac-
TYIUICHHEM XOJIOJIOB BIMAJalOT B

KYKONIKa ="« y. 4
COCTOSIHUE OIICTICHEHUs] — aHaOWMo3 Y S A cenuya
(om epeu. s0368pawyenue K Hcu3HU). k J
IMoaroroBka Kk 3uMe H 3MIMOB-
KA TeIUVIOKPOBHBIX )KMBOTHBIX. Cmaduu paseumiiz 6a60uKU

VY [OTHI] TPOUCXOTUT YBEIIMYCHHUE TIEPhEBOTO MOKPOBA, Y HEKOTOPLIX MEHS-
€TCsI LIBET NepbeB. MHOTHUE MTHUIBI COBEPIIAIOT MUTPALIHH.

VY MJICKOMHTAIONIUX TAK)KE MEPe]l 3MMOBKOW YBEIIMYMBACTCS TOJIIHMHA BO-
JIOCSIHOTO TIOKpOBa M MOXET MEHSATHCS IBET BOJIOC. HekoTopbie MIIEKOMUTA-
omue (medsedu, bapcyku, lemyyue Muliil, HeKOmopbvle. 2pul3yibl) BIAJAAIOT B
3UMHIOIO CIIsTuKy. [Tporiecchl 0OMeHa BEIeCTB . HHX BO BpEMs CIISTYKH 3aMe/l-
JSAI0TCSA. B TakoM cOCTOSIHUM MOTPEeOHOCTH OpraHki3Ma B BOJIC YAOBICTBOPSACTCS
3a CUET PACIHICTUICHUS KUPaA, HAKOILICHHOTO Hepe crsukon. [Tpu moaHoM pac-
meriennu 1 1 xupa Beiaensgercs 1,1 .r Boael. YacTh MIIEKOTUTAIONINX, BEIY-
IMX aKTUBHBIN 00pa3 )KU3HH, COBEPIIACT MUTPAIIUH.

@) Hecvotps Ha OfEHAKOBYIO-TEMIEpaTypy BO3AyXa BECHOH M OCEHBIO B

OOJIBIIIMHCTBE CJIyYaeB, MPOLECCH], MPOTEKAIOIINE B OPraHU3Me B 3TH BpeMe-
Ha rojia, pa3inuHbl. PagbsicHUTE TPUYUHBI ATOTO SBJICHMUS.
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®otonepuoansM. B GonbIIMHCTBE ClyyaeB CE30HHBIE U3MEHEHUS Y K-
BBIX OPraHU3MOB HAOII0JAI0TCS IPU U3MEHEHUH TemnepaTypbl. OHaKO OCHOB-
HBIM PETYJIATOPOM CE30HHBIX COOBITHH SABNIAETCS ATMHA CBETOBOTO JTHSL.

Peaknus opraHu3MoB Ha IPOAOJIKUTEIBHOCTE CBETOBOTO JIHS HA3bIBAETCS
(boTonepruoaU3MOM.

YacTe pacTeHui 1BETET NpH AJMHHOM JHE BECHOM M JIETOM — 3TO JUIMHHOJ-
HEBHBIE pacTeHUs. PacTeHus, 1IBETYyILE OCEHBIO Ha3bIBAIOTCS KOPOTKOIHEBHBIMU.

I_[J'II(IHHOJIHCBHLIC pacreHusi Koponco;menm,le pacTreHust

Operninuk, rpa0d, 1y0, Ocnas akaius, usa, XpuszaHrema, reopruH, madpas u ap.
MIIEHHIIA, POXKB, TIPOCO, TUMEHD, JICH U JIp.

VYuuTteiBas TO, YTO JJIMHA CBETOBOT'O JHS UTPA€T OCHOBHYIO POJIb B PEryJIH-
POBaHHMM CE30HHBIX SIBJICHUM, YEIOBEK MOKET KOHTPOJIUPOBATh Pa3BUTHE MHO-
rUX Opranu3MoB. IIpu yBenMueHuu JUIMHBI CBETOBOTO JTHS C MOMOIIbIO UCKYC-
CTBEHHOI'O OCBELIEHHUS Yy pACTeHMH U3 YMEPEHHbIX HIMPOT JIUCTOMAJ HE
MIPOUCXOUT, Y HACEKOMBIX MPOJIOJIKAETCA pa3BUTHE, Y Kyp MOBBIIIAETCS siLe-
HOCKOCTb.

@ 1. OObsicHUTE IPUYMHY PA3HUIBI B PA3BUTHH PACTEHHS.

15 uacos oceewenus 12 uacoe oceewenus

2. XOJ'IOI[HOKpOBHLIe ’KUBOTHEBIC 3UMOU HE AKTHBHBI, HO OHH HC 3daMCP3droT.
PazbpsacauTe IMPUYHHY 3TOI'O ABJICHUA.

3. Borsicuute u CpaBHUTEC 0COOCHHOCTH PAZMHOXKCHU XUIIHBIX U HACCKO-
MOSAJHBIX IITHII.

4. HpOBCI[I/ITC HaGJIIO}:[eHI/IC B MECTHOCTH, B KOTOpOﬁ BbI XKHBCTC, COﬁCpI’ITC
CBCACHMA O CC30HHBIX HpI/ICHOCO6JIeHI/IﬂX Y OpraHu3sMoB 1 NPEJACTaBbTC UX.

Pacrenus CEKOMBIE ‘ TITumer Mirexonuraronime

V-\V | I




@ Eues pannert monogoctu Y.J[ap-
BUH oOpamal BHMMaHHE Ha MHO-
JKECTBO PA3JINYMM MEXIy >KUBBIMU
opranu3dmamu. Ero wuHTepecosano
Takoe pa3sHooOpa3ue KaK COpTOB
KyJbTYPHBIX PACTEHUH U MOPOJ KU-
BOTHBIX, TaK U JIUKUX BHJIOB pacTe-
HUW U )KUBOTHBIX. B pesynprare cBo-
WX WCCIEAOBAaHUN OH TpHUIIeT K
TAKOMY 3aKJIIYEHUIO, YTO JKUBBIC
OpPraHHU3Mbl U3MEHSIOTCA, B OCHOB-
HOM T1I0J] BO3JCHCTBUEM OKpyXka-
IOLIEH cpenbl. YUeHbI IOocTapascs

Jar0TCs OTJIIMYUTCIbHBIC HpI/I3HaKI/I?

H3JIOKHUTEC UX.

MoaupukanMoHHAs U3MEHYUBOCTH

IMMPUBECTHU AOCTATOYHO JOKA3aTCILCTB

JUIsl TIOATBEPXKJIEHUSI CBOMX IIPEIIONOKEHUN. Bce XMBOTHBIE, MOKAa3aHHbIE
PHCYHKE, TPOU30IIN OT TUKOro Typa. [Touemy ke y 3TUX KUBOTHBIX HAOIIIO-

* BoisicHuTe TPUYHHBI IMOABJICHUA OTIMYUTCIIbHBIX ITPU3HAKOB Yy paCTeHI/II\/’I n

-

CocHnul

Hapyuccoi

UY./lapBuH B pe3ysbTaTe HAOMIONEHUN M KWCCIIETOBAHUM MPHILIEN K BBIBO-
Ay, 4TO OPraHW3M DPa3BHBAETCS B Pe3ysbTaTe B3aUMOJEHCTBHS HACIEICTBEH-
HBIX IPU3HAKOB U (PAaKTOPOB Cpe/ibl 0OUTaHMs: DTO CTAHOBUTCS IPUUMHOM /17151

BO3HUKHOBCHHS PAa3HBIX U3MEHCHMI.

H3zmenuusocmvio Ha3bplBaeTcsi 00lee €BOMCTBO OpraHU3MOB IPHOOpETaTh
HOBBIE NPU3HAKU MU PasIuyuus Mexay oco0smMu ofHoro Buia. U.JlapBuH BbI-
SCHHJI IPUYKHBL U3MEHUYHBOCTH U BBIICIHI J1BE €€ (POpMBI:




N3MeHYnBOCTH

v v

HenaciiencreenHast (MOIU(PUKAIIIOHHAS ) HacnencrBennas

Henacieacreennasi i MoAu(GUKAIMOHHAS M3MEHYHMBOCTB. [3BeCTHO,
4TO y 0c00€il 0IHOTO BUAA, )KUBYIIUX B PA3HBIX YCIOBHSIX, MMPOSBIISIFOTCS HEKO-
Topble oTianuus. Hanpumep, kpoHa y pacTyluei B Jiecy COCHbI (hOpMHPYETCs
TOJILKO HaBEpPXY, a Y COCHBI HA OTKPBITOM MECTE Pa3BHUBAIOTCS TAaKXke U OOKO-
Bble BeTBU. HecMOTps Ha MpHUHAIEKHOCTD K OJJHOMY BHJy, PACTE€HUS, IPOU3-
pacraroimiye B OJAronpusATHBIX M HEOJArONpPUATHBIX YCIOBUSX, OTJINYAIOTCS
Jpyr oT apyra. benokodanHast KamycTa He 0Opa3yeT KO4aH MU BBIPALIMBAHUT
B CTpaHax C JKapkuM kiumaroMm. Eciu y rumanaiickoro Kposimka BEIOPHUTH Ha
CIMHE IIEPCTh U MPUIO0KUTB JIeH, TO Ha ’TOM MECTE BBIPACTET YepHasl IIEPCTh.

4 N

3agurcuposanHolil
Ha cnume Jed
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dopmupoBaHue pa3HbIX (EHOTHUTIOB* y 0CO0EH C OIMHAKOBBIM. T€HOTH-
noM** moJ BAMSHUEM YCIOBUI OKpYIKAroIlel cpeabl Ha3bIBACTCsH MoOUgpuKa-
YUOHHOU u3MeH4usocmyvio. HeTpyaHO 3aMEeTUTh TaKyl0 M3MEHUHBOCThH y KYIIb-
TYPHBIX PacTCHUH, BBIPAIINBAEMBIX YeT0BeKOM. [Ipu pa3MHOKEHHE HYEPEHKAMH
OT OJHOTO PACTEHHUsl Y MOJYYEeHHBIX 0coOel He HaOII0JAeTCs IMOJHOE CXOJI-
cTBO. [IpuunHamMu TaKOTO SIBICHUSI MOTYT OBITE pa3Hasi CTEIICHb OCBEIICHHOCTH
9TUX PACTCHUH, BIMSIHUE CTPYKTYPBI HMOYBBI, 00ECIIEYCeHHOCTh BOJOW U MHUHE-
palbHBIMU BEIECTBAMH, HAJTMYHE COPHSIKOB M T.J. Takue U3MEeHEHHs He 3aTpa-
THBAIOT TEHOTHUI U HE MEPENaoTCs o HaciaencTBy. [Ipenens Moaudukannon-
HOH M3MEHYMBOCTH NMPHU3HAKA HA3BIBAKITCS HOPMOU pearkyui.

* Denomun — cO6OKYNHOCHb GHEUWHUX U 6HYMPEHHUX NPUSHAKOE OP2AHUIMA.
** [enomun — CoBOKYNHOCMb 2eHO8, NOTYUEHHBIX 0T POOUmenel.



M3MeHYMBOCTh KOJIMYECTBEHHBIX M KaUYeCTBEHHBIX MPU3HAKOB Y OpPTaHU3-
MOB HE O/IMHAKOBA. Y KOPOB yJOMHOCTb MOJIOKA 3HAUYUTEIbHO 3aBUCHUT OT KO-
audecTBa KopMa. JKUPHOCTh MOJIOKa HEBO3MOXKHO MOBBICUTH, YBEITUUMUBAs KO-
audectBO kopMma. OJHAKO Ha JKUPHOCTb MOJIOKAa BIHUSET COCTaB KopMa.
HaGnromeHnust mokasand, 4TO KOJMYECTBO MIIM KA4eCTBO KOpMa HE CMOTYT H3-
MEHHUTH OKPACKy LIEPCTH JKUBOTHOTO. TONBKO, KaK y»e ObLIO CKa3aHO BBHIIIE,
Ha IpUMepe TMMalaiCKUX KPOJUKOB, Y KOTOPBIX MOJ AEMCTBUEM X0JI0]a BMEC-
TO 0eoil mepcTH BeIpacTaeT yepHasi, MOXXHO YOeIuThCs, YTO U OKpacka Iepc-
TH TOXKE MOXET U3MEHUTHCS IO BIMUSHUEM BHEeIHHUX (haktopoB. Takum oOpa-
30M, KOJIMYECTBO MOJIOKA y KPYITHOTO POraToro CKOTa MMEET HIMPOKYI0 HOpMY
peaKIMy, a OKpacKa MEepCTH — Y3KYIO.

) Kak BbI ymaere, HOpMa peakiiMy 3aBHCHUT TOJBKO OT YCIOBHI OKPY>KaroIIen
* cpenbl?

MonudukanonHas U3MEHYMBOCTh MPHU3HAKA B IMpeaesaX HOPMbI PEaKIMU
o0pasyeT sapuayuoHnnwlii ps0 JaHHOTO Npu3Haka. Kaxaplil uieH BapualoHHO-
ro pdaa Ha3bIBACTCA BapI/IaHTOﬁ. Konnuectso BAapUaHT CO CPpCAHUMHU 3HAYCHU-
sIMH OOJIBIIIE, YEM C KpalHUMH B Hadajie U KOHIE BAPUAIMOHHOTO psia.

-
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I — pa3zmepsl
Il — gacrora BcTpeuaemocTn

Jist Toro, 4TOOBI HAUTH CpE/IHEE 3HAUCHUE MPU3HAKA, IPUMCEHSIETCS CICIy-
romast popmya:
Vo ZOEP)
n
M — cpenHee 3HaueHUE
P — vyactora BcTpeuaeMoCTH BapuaHThl
V — Bapuanra
> — 3HaK CyMMBI
n — o01Ie€ KOJTUYSCTBO BapUaHT




OcobenHocTy MOANPUKANTUOHHON U3MEHYMBOCTH:
* HE U3MEHSET T'€HOTHII;

* HE MepeIaeTcs N0 HACIEACTRY;
* o0ecrieunBaeT MPUCIOCOOICHUE BU/IA;
* MPOTEKACT MMOCTEIICHHO;

* oOecrieunBaeT COXpaHEHUE BHIA;

* UMEET rPyNIoOBOM XapakTep.

1. PaccMoTpuTe BapuUallMOHHBIN psiJi 10 JUIMHE JIMCTOBBIX IJIACTUHOK, U
HAJIUTE CpEIHEE 3HAUCHUE ITPU3HAKA.
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2. Onpenenure coorBercTBUe. Kakne kpuBble Ha TpaduKe OTPaKAIOT
M3MEHEHHE YJOHHOCTH ¥ )XUPHOCTH MOJIOKA OT KOJIMYeCTBa KOpmMa?

KOpM A

» KOJIMYCCTBO MOJIOKA

3. JIByM KOpOBaM B OJIMHAKOBOU CTENEHH YBEIMYHIN KOJTMYECTBO KOP-
Ma. OTHAKO KOJMYEETBO MOJIQKA Y OTHOM KOPOBBI YBEIMYHIIOCH HE3-
HAYUTEIBHO, B TO BPEMS, KaK Y JPYrod — B IOCTaTOYHOW CTEIICHHU.
OOBSICHUTE IPUYHHY 3TOTO SBICHHS.



3 MyTanuoHnHasi HacJieACTBeHHAasI
U3MEHYNBOCTDH

@ BbI yxe 3Haere, uTo MoAM(HUKAIMOHHAS H3MEHYMBOCTh HE 3aTPAaruBaeT IeHo-
¢ Tur. MoKeT I M3MeHUTHCS reHoTHN? Kakne IpHYMHbBI MOTYT Ha 3TO HOBIUSTH?
Paccmotpure prucyHKH, HAUIUTE PU3HAKU OTKIIOHEHUS OT HOPMBI U Pa3bsi-

CHUTE NMPUYHHBI TAKUX SBJICHUI.

~
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HacaencrBennas usMeH4UHBOCTh. HecMoTpst Ha T0, uto Y./lapBuH u3sy-
YUJI HACJICJICTBEHHYIO W3MEHYMBOCTh, €My OBLIM HEW3BECTHHI MPUYHHBI H
MEXaHU3M €€ BOZHUKHOBEHHS.




OpnHako OH BBISSBUJI 3HAYUTEIIHHYIO POJIb HACTEICTBEHHOW M3MEHYUBOCTH B
SBOJIIOIIMH, U HEOJTHOKPATHO OTMEYaJl, 9YTO M3MEHYMBOCTh 3aBHCUT HE TOJBKO
OT BHENIHHUX YCJIOBHU. Y KHBYIIUX B OJUHAKOBBIX YCIOBUSAX W UMCIOIIUX OJI-
HUX U TeX XKE POJUTENCH 0COOCH MOTYT POSBUTHCS KaK MEJIKHE, TaK M PE3KHE,
3HAYUTEIbLHbIE H3MEHEHUS.

M3meHunBOCTh, BBI3BaHHAs W3MEHEHHEM TI'€HOTHIIA, HA3bIBAETCS HAC/IE0-
CMBEHHOI.

| HaCJ'le)ICTBeHHaH H3MEHYHNBOCTH |
A/

| MyTalin | ‘ | KOMOWHATHBHAS | ‘ |K0ppe1m1/mnaﬂ(ooomocmeanaa)|
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Mymayuu SBIAIOTCA OJHUM W3 BHJIOB
HACJIEICTBEHHON M3MEHUYUBOCTU. [IprunHoii
MyTalui SBIAIOTCA KaKne-IM00 M3MEHEHMs
B XpoMOcOMax M resHax. Myrauuum uHOraa
MOTYT OBITh MEJIKUMH, €1Ba 3aMETHBIMH.

. )

Mymayuu y pacmenuii

HekoTopsie MyTanuu npuBoAAT K TAKUM 3HAUYUTEIbHBIM U3MEHEHHSM, YTO
JIIOAU MOT'YT HUX HUCIIOJB30BATh JId IMOJYYCHHS HOBBIX COPTOB paCTCHI/Iﬁ HIIN
nopoJ; ’kMBOTHbIX. K mpumMepy, Tak ObUTM HOJTy4eHbl KOPOTKOHOTas MOpoja
OBEIl aHKOH, KOPOTKOHOTasi 1Mopoja co0aKk Takca, 3eMJISIHUKA C SHIEBUIHON
(hopMoii TUCTHEB, IEPEBbsI C PACKUIUCTON U MTUPAMUIATLHOW KPOHOH | T..

[TonsATHE 0 MyTalMsIX BIIEPBBIC B HAYKY BBEJ I'OJUIAHACKUN OoTaHHK I 'FOro
ne @pus. B nonynsanuu pacTeHus 3HOTepa (OCIMHHUK) OH OOHAPYKUIJI 0CO0SH
C pe3Ko oTAMyarIuUMucs 1o (¢opme JucThsiMu. [Ipu3Haku Takux pacTeHUM
nepeaaBainuch NotoMcTBy. Takue uzmenenus I'.qe Opus HazBam mymayusivi.

\_ /

Mymayuu y dxcusommvix




MyTanus — 3TO U3MEHEHHE I€HOTHIA 0] BIUSHHEM (DAKTOPOB BHEIIHEH
WY BHYTPEHHEHN cpenbl. bOIbIIMHCTBO MyTalMi SABISAIOTCS BPEAHBIMA IS Op-
rannsMa. CyIlecTBYIOT U CMepTeNbHbIe MyTaluu. Yalie BCero Takue MyTalluu
ONPEACIAIOTCS PeLEeCCUBHBIMU TeHaMu. [1o XapakTepy U3MEHEHUI B T€HOTHIIE
MyTalUy JEATCA Ha HECKOIbKO BUOB.

MyTtanun
XPOMOCOMHBIC T€HOMHBIC TCHHBIC
MyTaIuH MyTalH My TaIIA

XpoMocoMHBbIe MyTallMH. DTH MyTallMH CBA3aHbl C N3MEHEHUSMHU B CTPO-
eHnH XpoMocoM. OHM pa3sHOOOPA3HBI U BBISBISIFOTCS MOJ] MUKPOCKOTIOM.

@ Ecnmu o6o3maunts mocnemoBarenbHocTh reHoB kak ABCDEF, to sta
¢ TIOCJEeI0BATEIbHOCTh U3MEHHUTCS, €CJIM B XPOMOCOME MPOU30IILIO:

1. YnBoenue yuactka: ABCCDEF

2. Bemanenune yuactka: ABCEF

3. [ToBopot yuactka Ha 180: ABDCEF

4. OOMeH yJacTKaMH MEXy HerOMOJIOTHYHbIME XpoMocomamu: ABCDMK

I'eHoMHBIe MyTanuM. DT MyTallMd TPOUCXOJAT B PE3YyJIbTaTe U3MEHEHUS
KOJTUYEeCTBA XpOMOCOM. Paznuyaror aBe (hOpMbl TAKUX MYTAIIH:

Aneynnoudus cBsi3aHa ¢ HEKPATHBIM M3MEHEHHEM KOJIMYECTBA XPOMOCOM.
Hanpumep, npu cunnpome Jlayna 2n=47, cunapome llepemesckoro-TepHepa
2n=45. OTU OTKJIIOHEHHs BO3HUKAIOT M3-3a HAPYLIECHHS] HOPMAJIbHOLO PACXOK-
JICHHsI XpPOMOCOM B Ipoliecce Meio3a.

IHonunnouous — 370 KpaTHOE U3MEHEHHE KOJIMYECTBA XPOMOCOM B XPOMO=
comHoM Habope. [lomummonus MUPOKO PACIPOCTPAHECHA CPEIU pPACTCHUH. Y
KUBOTHBIX BCTPEUACTCS PelKO. Y TpUIIona Habop XpOMOCOM COCTaBIsIET 3n,
y TeTpamionaa — 4n.

(4) B ApkTuke ¥ Ha aJbNUNACKUX FOPHBIX JIyTax [OJUIIJIONIHBIE PACTEHUS Ya-

« 1IC BCTPCHANOTCA. Haiigure HOPHUYHHBI 5TOT'O ABJICHUS U O6CYI[I/ITC ux.

I'ennble MyTauMu. DTH MyTalMK Ha3bIBAIOT TAKKE TOUKOBBIMU. VX HEBO3-
MOHO OOHAPY>KUTh T0]T CBETOBBIM MHUKPOCKOIIOM, TaK KaK OHU CBSI3aHBI C W3-
MEHeHueM nocnenopatensHocTi Hykineotunos B JJHK. IIpu nzmenenun nocie-
noBarenbHOocTH  HykieorunaoB B JIHK Mensercs mocieqoBaTeIbHOCTD
AMUHOKHCIIOT, YTO MPHBOIUT K CHHTE3Y WHOTO Oenka. Bo MHOTHX citydasix
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MYTAaHTHBIM T€H TepsieT CBOK aKTUBHOCTb. Cle0BaTelbHO, HE MPOMCXOIUT
cunTe3 cooTBeTcTBYtomMX NPHK u Genka. ['eHHBIE MyTaIliuu MpUBOIST K TTOSIB-
JICHUIO HOBBIX aJUIEJIeH, 4TO UTpaeT OOJBIIYIO POJIb B SBOJOIIUH.

ComaTnyeckne myranuu. ComaTu4eckue MyTalluy IPOUCXOAAT B HEKOTO-
PBIX COMaTMYECKHMX KJIETKaX OpraHu3Ma. Y pacTeHUil U *KUBOTHBIX OHHU HE Ile-
pelaroTcsl MOJIOBBIM IIyTEM, HO MOTYT IepelaBaTbCs y PacTeHUI Ipu Berera-
TUBHOM Pa3MHOKEHHH.

(4) MO3KHO 11 BBI3BaTh MyTallMH SKCIIEPUMEHTAIbHBIM ITyTeM?

- B Hacrosmiee Bpemsi CyIIeCTBYIOT METO/IbI MOJIyYE€HUSI U YBEITUYCHHUS dac-
toTel myTanui. [log geiictBuem nyueit Pentrena, MOHU3UPYIONIUX JTy4eld, TEM-
NepaTypHOTO BO3JEHCTBHUS, Ta30BOTO PEXKHUMa, M3MEHEHHsSI BIAXHOCTU U JpY-
rux (pakTOpoB MOBBIMIAETCS YacTOTa MyTauuil. B Hacrosiiee BpeMs 4acTOTy
MyTalui MOKHO yBelIu4uuTh B 150 pas.

1. Kakoii Habop XpOMOCOM COIEP)KUTCS B KJIETKaxX JIUCTa THOpHIA, MOITy-
YEHHOI'0 MPH OINbUICHUH JUIUIOMAHOIO PACTEHMsI MbUIBLION TeTparjaou-
HOTO?

2. BeinuimnTe U Ha30BUTE HEKOTOPBIC MYTAIIMH B y4aCTKE XPOMOCOMBI, €C-
JIM IOCJIEI0OBATEIBHOCTh TeHOB B HeM 0003HaunTh Kak DEKMNL.

3. BrimmuTe B TaONHUIly COOTBETCTBYIOIIUI CIIOCOO BETETATUBHOTO Pa3MHO-
KEHMSI JUTSI COXPAaHEHHSI COMaTHYECKUX MYyTallHid.

3eMIIsTHUKA Vebl ‘|

Po3za ? G
Y3ambapckast (uanka A q
Usa 1 S S ?




KomOuHaTuBHAs M KOppeJISITUBHAS
U3MEHYUBOCTH

@ OObenuHCHNE KEHCKOIT U MYHKCKOM raMeT 3aK/Ia/IbIBaeT Ha4ano HOBOTO Op-
: raHu3Ma. B 1o BpeMms coszmaeTcss i3MEHUYMBOCTh. Kak MOKHO ee¢ Ha3BaTh?

Q PaccmotpuTte dororpaduu u 00bICHUTE MPUUMHBI PA3THYNA MEXKIY OH3-

HEI[aMH.

L5

Kakumu MOTyT OBITh OCHOBHBIC TPHYNHBI BOSHUKHOBEHUSI KOMOWHATHBHOW
U3MEHYNBOCTH?

Pasnosiiyesvie bnusneyvl

Hacnencrennas ”3MEHYMBOCTh TPOSIBISIETCS HE TOJIBKO B BUIEC MYyTAIlHiA.
Bo BpeMs 1osoBOro pasMHOXKEHUsI 00pa3ylOTCsl HOBbIE T€HHBIE H XPOMOCOM-
HbIe KOMOWHAINH, B PE3yJIbTAaTe YE€TO Y MOTOMCTBA MPOSIBISIOTCS HOBBIE TTPH3-
HaKH ¥ CBOWCTBA. Takas N3MEHYMBOCTb HA3bIBACTCS KOMOUHAMUBHOLL.

obmeH y4JaCcTKaMu MEKQYy TOMOJOTrMYHBIM

XPOMOCOMaMH (KPOCCHHIOBEP)
ITpuynHe! /
KOMOWHATUBHOMN B Mpodase mepBoro JAeICHHs Mei HO
—_—
PacXoXkKJICHHE XPOMOCOM K MOJTFOCaM BO B EHMS |

HN3MEHYUBOCTH
\ b
CITy4aiHas chempl OILTIOIOTBOPEHUN
P\

KoMOuHaTHBHAS W3MEHUYMBOCTD SIBIISIETCS HMCTOYHHMKOM JJISI CO3JaHMsS Oec-
KOHEYHOTO MHOKECTBA T€HOTHUIOB M (PCHOTHNOB. OHA MOCTaBISET HEUCCSAKA-
eMbIil MaTepual JIst 9BOTIONNN. Jlajke ecnu I0MyCTHTh, UTO Y YEIOBEKa B KaXK-
JIOM Tape TOMOJOTMYHBIX XPOMOCOM PACIOJAraeTcsi OfHa Iapa aJljIeNIbHBIX
T€HOB, TOTJIa KOJIMYECTBO BO3MOKHBIX (DEHOTHITOB COCTABHUT 223, @ TEHOTHITOB —
3%, TlocneaHee YMCIO MPEBBIMIACT KOJIWYECTBO JKUBYIIMX JrOACH moutd B 20
pa3. A Teneps HPEACTAaBUM, YTO B KaXKIAOH XPOMOCOME COAEPKUTCS OOJBIIOE
YHUCIIO TEHOB.




Yy Haiigure pasnnuust Mexay IByMs PACTEHUSIMU CBEKJIBI Ha PUCYHKAaX M IO-
SCHUTE NIPUYMHBI OTUX Pa3IHYU.

Y./lapBuH 00OpaTui BHUMAaHUE, 4TO Y OECIIEPCTHBIX COOAaK HEJOpa3BHUTHIC
3yOBl, y Toy0Oeli ¢ onepeHreM Ha HOTrax MEpernoHKH MexIy mnainbiaMu. OH He
CMOT OOBSCHHUTH NMPHUYHMHBI MOAOOHBIX ABICHUH. B HacTosmee BpeMs yxe u3-
BECTHO, YTO OJIMH I'€H MOXET BIHMATH HAa HECKOJIBKO MPU3HAKOB. 3HAUUT, TIPH U3-
MEHEHUH OIHOTO T'€HAa MOKET MEHATHCS HECKOJIBKO MPU3HAKOB. Takas M3MeH-
YUBOCTh HA3BIBACTCS KoppensimusHol (coomuocumenvhoti). Bce dopmbl
HACJIEACTBEHHON M3MEHUYMBOCTH CBSI3aHbI C I3MEHEHHUEM T'€HOB HIIH XPOMOCOM-
HOTO HabOpa.

6 1.V JJIMHHOHOTUX IITHL IICA JJIMHHAas. Pazbsacuute MNPUYXHBI U 3HA4YC-
HHUC 5TOI'O ABJICHHA.

2. lHorma coOTHOCHUTEIbHAS M3MEHUYMBOCTH 3aTPYyAHSET paboTy Celek-
yoHepa. BeIsICHUTE M M37I0KUTE TPUYUHBI TOJOOHON CUTYAIHH.

3. Paccmotpute pucyHku. 3aHecuTe B TeTpaab (OPMBI M3MEHYMBOCTH
OpraHHU3MOB.

\d

4. Tlpoananu3upyiTe BbICKa3bIBAHUS PA3HBIX YUEHBIX O HACJIEICTBEHHON
M3MEHYMBOCTH U MOATOTOBETE NMPE3EHTALIUH.

00 0000000000000000000000000000000000000000000000000000000000000000000000000



1 OOMeH BellecTB

@ CrnoxHbI€, MOCIEA0BATEIBHO MPOUCXOISIINE TPOIECChl, TaKKE, KaK IMOC-
TYIJICHUE BEIECTB U3 OKPYKAIOIICH CPe/Ibl B OPraHU3M U UX PACUICIICHHUE, a
TAaKXe y,ZIaJ'ICHI/IC n3 OpFaHI/I3Ma HCHY)KHI)IX HpO]IYKTOB O6MCHa Ha3bIBAKOTCSI
00MEHOM BEILIECTB.

OOMeH BEIECTB ¥ SHEPTHH — OCHOBA HM3HU. OpraHu3M MOCTOSIHHO U3 OK-
pYJKaroliei cpeibl yCBauBaeT MUTATEIbHBIC BEIICCTBA, BOMY, KUCIOPOI U MH-
HEpaJIbHBIC COJIM U BBIJCISICT HAPYXKY YIJCKUCIIBIN ra3, BOLY, MOYCBUHY U JIp.
BEILIECTBA.

* Kak nmpoucxomuT 0OMeH BEIIECTB Y Pa3HbIX )KUBBIX OPraHU3MOB?

* Kakue o6mme 3akOHOMEpHOCTH HAOJTIOAIOTCS B 3TOM Ipoiiecce?

» OnummTe, Kak MPOUCXOTUT OOMEH BEIIECTB Y )KUBOTHBIX HAa PHCYHKE.

* OOBSCHUTE Pa3IUYUs B OOMECHE BEUISCTB Y Pa3HBIX KUBOTHBIX.

* Crpynmnupyite o0mue O0COOEHHOCTH TPOTEKaHHsl 3TOro Ipolecca Y
pa3HBIX JKHUBBIX OpFaHI/ISMOB.

* PesynbTaThl HCCIIeIOBaHUI MTPECTaBbTE YCTHO WM MTUCHMEHHO.

s Ve N
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Bce jxuBble OpraHu3Mbl, HAYMHAS C MPOCTCHUIIMX OPraHU3MOB, BKIIIOYAS
BBICIIME PACTCHHUS U JKUBOTHBIX, PACTYT, PA3BUBAIOTCS M pa3MHOXKat0TCs Oaro-
Jlapsi MUTaTEIbHBIM BEIIECTBAM, KOTOPBIE [IOJIy4atOT U3 OKPY’KaIOIIEH Cpeibl.

PacTeHus ¢ noMoms0 KOpHEH BCaChIBalOT U3 MOYBLI BOAY U MHUHEPAJIbHbIE
BeIllecTBa. B mucThAX mpoucxoaut npouecc GoTocuHTe3a U 00pa3yroTcs opra-
HUYECKHUE BEIICCTRA.

__4
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B otnuume ot pacTteHuil, KUBOTHBIE MUTAIOTCS TOTOBBIMH OPTaHUYECKUMU Be-
HIeCTBaMU (y2r1e600bi, JHcupbvl, Oelkd), B OpraHax IMUIICBAPEHUS MPOUCXOISIT
MIPOIIECCHI TIEpEeBAPHBAHHSL.

OOMeH BelIecTB XapaKTepeH /I BCEX KUBBIX KIeTOK. OTHAKO UMEIOTCS U OT-
JIMYUTENNBHBIE 0OCOOCHHOCTH. 3€JICHbIE PACTUTENBHBIC KIETKH YCBAUBAIOT YTTIEKUC-
JIBIA T3, BBIAEISIOT KUCIIOPOI, XKUBYIIHE HA KOPHIX O00O0BBIX pacTeHHH KITyOeHb-
KOBBbIe OaKTepHH, ycBauBas a30T M3 BO3/yXa, BBIIEISIOT €ro B BHJEC HUTPATOB.
Hekotopele GakTepun ycBamBaroT cyiab(ua Boaoposa, Beemsis cepy. Hecmotpst
Ha 3T0, OOMEH BeUIECTB NOJUMHIETCS 00IMM 3aKkoHOMepHOCTM. [Toka kieTka
JKUBA, B KJIETKY HETIPEPHIBHO MOCTYMAIOT U BBIACISAIOTCS pa3Hble BEIECTBA.

BemectBa, nocrynaromuye B OpraHu3M, paclIesoTCs, MpeBpalasich B yc-
BosieMyto kieTkamu ¢opmy. Poib pepMeHTOB B 0OMEHE BellecTB HE3aMEHUMA.
depMeHTB — OCHOBHOM (DaKTOp ISl paclieryieH!s] MUTaTeIbHBIX BemecTB. Bee
XUMHYECKHE TPOIIECCHI, MPOTEKAIOUINE B OPraHU3Me, SIBISIOTCS PE3yJIbTaTOM
oOMeHa BEIIeCTB M PHEPTUU. BHYTpUKIETOUHBI OOMEH BEIIECTB CUUTAETCS
MEPBOMCTOYHUKOM 00I1Iero oOMeHa opranu3ma. Tak Kak U3 pacHICTTICHHBIX H
YCBOCHHBIX KJIETKOM BEIIECTB CUHTE3UPYIOTCS OCIKHU, )KUPBI, YTIACBOBI U HYK-
JICMHOBBIE KUCJIOTHI. DTH BEIIECTBA MCIIOJIB3YIOTCS MPH (POPMUPOBAHUH FaCTEH
KJIETKH, HaIlpuMep, MIa3MaTHYecKoil MeMOpaHbl, OPraHOM/IOB, a TaK)Ke B CHH-
Te3e pepmenToB u OenkoB. [leproanyeckn B pacTyIuX M 3peibIX KIETKaX HC-
MOJIb30BAHHBIE MOJIEKYJIbl 3aMEHSIOTCs HOBBIMH. [locpencTBom oOmeHa Be-
[IECTB XUMHUYECKUI cOCTaB U (hopMa KIIETOK BCErJa OCTAOTCs CTaOMIBHBIMU.
OOMEH BeIeCTB — 3TO HENOCPEACTBEHHO MPOLECC MPEBPAILEHUS IHEPIHH.
HopmanbHoe npoTekaHue 3Toro mporecca 3aBUCUT OT TemrepaTypsl. M3mene-
HUE TeMIepaTypbl BIUSET HA CKOPOCTh JAHHOTO MpOoLecca.

B cymHocTi, 00MeH BelecTB — EeNoYKa CI0KHBIX OMOXUMUYECKUX MTPOHEC-
COB, CMEHSIOLIHUX JAPYT ApyTa. DTH NPOILECCHI COCTOAT U3 HUKETIEPEUNCICHHOTO:

1. ITornomieHue BEeIIECTB U3 OKPYKAIOLIEH Cpeibl;

2. Ucnonp30BaHue 3TUX BEIIECTB B OPraHM3ME W MPEBPALICHUE B IpYyTUe

BEIIIECTBA,

3. Beiienenne 4acTu paciierieHHBIX BEIIECTB B OKPYKAIOMIYIO CPEey.

OOMeH BeIecTB B OpraHU3Me IMPOUCXOJUT B. TPEX OCHOBHBIX (OpPMaxX H
HaIpaBJICHUSX:

1. O0mmit 0OMEH BEIIECTB;

2. [IpoMexyTOUHBI 0OMEH BEHISCTR;

3. OCHOBHO#1 WM YHEPIETUUECKUIT OOMEH BEIIECTB.

[Ipoucxozasmue B OPraHU3Me pEaKIUKU OKHUCICHHSI Ha3bIBAIOT MKAHEGbIM
ovixanueM. [Ipu 3TOM OCHOBY OOMEHA BELIECTB COCTABJISIIOT OKHCIIUTEIBHO-
BOCCTAHOBUTENILHLIE TPOLIECEHI.

[TpoMexyTOUHBIM OOMEH BEIEeCTB — 3TO MPEBpaIleHNuEe OJHUX OpraHuYec-
KHX BEIIECTB B JAPYyPie, TO €CTh 3TO MPOLECC BHYTPUKIETOYHOIO TIepeBapHUBa-
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HUs. OCHOBHOM MJIM HHEPreTHUECKUH OOMEH — 3TO HOJIydeHHEe HEeoOXOaUMOM
OpraHu3My SHEPTUHU U MPEBPAICHHE OJJHOTO BHJIA SHEPTHH B APYTOH.

B opranumsme nmuraHue B3aMMOCBS3aHO C JbIXxaHMEeM. B pesynbrare 3THX
IIPOIIECCOB BO3MOXKHO HOPMaJIbHOE IIPOTEKaHHE OOMEHA BEILECTB.

B »xuBoii mpupoe 0OMeH BenecTB He MPOUCXOIUT HA OJMHAKOBOM YPOBHE.
VYV X0IOAHOKPOBHBIX KUBOTHBIX (pblObl, 3eMHOB800HbLE, NpecMblKarowuecs) oo-
MEH BelIEeCTB NPOTEKaeT MeUIeHHO. Temmeparypa Tena y 3TUX KUBOTHBIX 3a-
BUCHT OT TEMIIEPATYPbl OKPYKAIOIIEH CpeIbl.

VY TEmIOKPOBHBIX KUBOTHBIX (nmuysl u miekonumarowjie) 0OMeH BEIIeCTB
MPOUCXOAUT UHTEHCUBHO. Y 3TUX JKUBOTHBIX TEMIIEpaTypa Tejla HE 3aBUCUT OT
TEeMIIepaTypbl OKpYXKaromiei cpeabl. Y MTHUI] Aake B MOPO3HYIO MOTOJy TeMIIe-
parypa Tena He ObiBaeT Hmke 40°C. B Apkrrke 1 AHTapKTH/IC y ITHUI[ U MIIe-
KOMUTAIOMINX aKTUBHBIN 00pa3 *U3HU. BBIHOCIMBOCTH JKMBBIX OPraHU3MOB K
pa3Nu4HbIM (aKTOpaM Cpeabl 3aBHCUT OT OOMEHa BEIIECTB B MX OpraHHU3Me.
XOJIOAHOKPOBHBIE M HEKOTOpbIE TEIJIOKPOBHBIE JKUBOTHBIE BIAJAlOT B
JUINTENIbHYIO 3UMHIOIO CIISTUKY. DTOT CIO0XKHBIH ITpoIiece peryaupyercs mocpea-
CTBOM OOMEHa BEILIECTB.

91. Omnpenenure KUBOTHBIX, OTMEYEH- - — > B
HbIX Ha cxeme cmpasa (A; B; C; D). A s
~
W3710kHUTe CpaBHUTEIBHYIO XapaKTe- 5@ \\A‘ T = Munepansibie l g
pPUCTHKY OOMEHa BEUIECTB Yy 3THUX BellecTba

D <«—— C
JKUBOTHBIX.

1 0, 2
una
2. Pazpacuure MexXaHU3M MpOLIECCCOB /r \

ykaszaHHbIX crpenkamu (1, 2, 3, 4). opraumusm X opraiaM ¥

[TonroroBpTe mMpE3EHTAIUIO, TIOCBS-
HICHHYIO TpolieccaM OOMEHa BEIIeCTB \ Co, /
Y XKUBOTHBIX X U Y.

3. CocraBbre Tpaduk 3a- 4 Bpems A Bpemst
BHUCHUMOCTH KOJIMYECTBA
cBoOoaHoro azota(l) u
cepri(2), obpazyemoro 1

KIIyOCHBKOBBIMHM ~ Oax- KOJIMYECTBO KOJIMYECTBO
TepusAMH 1 cepobaKTe- CBOOOIHOTO a30Ta CBOGO/HOM cephl B
B BO3/yXE BO3yXE

pusMu B nponecce
KUBHCACATCIbHOCTU, OT BPECMCHU.

69



2 DakTOopbI, BIAUSOIINE HA 00MEH BellecTB

@ B uem 3aKIOYAIOTCS MPUYMHBI PA3IAUME B OOMEHE BEIIECTB y PA3HBIX
: OpraHu3MoB ?

L5

Q Paccmotpute pucynku. OOBSCHUTE IPUYNHY PA3IMIUN MEKIY JIIOJbMHU,
W3JI0’KUTE OTBETHI Ha BOTIPOCHI.

» Kak Bimsier 370poBbIii 00pa3 *KU3HU HA OOMEH BEIeCTB?

+ Kakue BaxxHble (DaKTOpBI BIHMSIOT HA MPOTEKAHUE ITOTO Mporiecca?

~

N\ A

@DakTopsbl, BIUAIONIAE HA 0OMEH BEIIECTB, IPUCYTCTBYIOT KaK BO BHYTpPEH-
Hell cpele opraHu3Ma, Tak 4 Bo BHEIIHeH cpee. PakTopbl BHYTPEHHEH ¢pejibl

HETOCPEICTBEHHO BIUSIOT Ha OOMEH BEIIECTB B OpraHu3Mme. BimsHue BHer-
HUX (PaKTOPOB NPOMCXOAMT KOCBeHHO. Hampumep, HapymeHwe obmcHa Be-
IIECTB B OpPraHU3ME MOCPEACTBOM YPE3MEPHOr0 XOJ0Aa — 9TO BHEIIHUN (ak-
Top. M3MeHeHuWs, TPOUCXOASIIME TION BIUSHUEM 0OOJe3HEH, CUNUTAIOTCS
BHYTPEHHUM (pakTopoM. BimsHue OMOTHUECKNX;A0MOTHYECKHX U aHTPOTIOTSH-
HBIX (DaKTOPOB HA OpraHU3M OBIBACT OJIAFONPUATHBIM U HEOIArONIPUSATHBIM.

PaccMoTpuM HeKkOTOpbIe (haKTOPbL, BIUSIOIINE HA OOMEH BEILECTB.

* [lumanue Oxa3bIBaeT 3HAUUTENBEHO BIHMsAHNE Ha 0OMeH BemecTs. Eciu He
COOJIIOIAIOTCS HWKETICPEUYMCIICHHBIC PaBUIa B THTAaHUH, HApPYyIIACTCs
mporecc oOMeHa BEIECTB:

» CyTo4Hasi HOpMa HEPruM, CO/IepIKaIIascs B MUIIE, JODKHA ObITh T0CTa-
TOYHOM;

* [Ipriem HerikoB, KHPOB | YTIIEBOIOB JIOJKEH COOTBETCTBOBATH HOPME;
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¢ [Inma goymkxHa copepkaTh 10CTATOYHOE KOJUYECTBO BCEX MPOIYKTOB IH-
TaHus (OeNKH, YTIEBOIbI, KHUPHI).

* Jlo;oken coOmonatbes pexuM nutanus. CyTodHas HOpMa MUIIN JT0JDKHA
MpaBWIBHO pacnpenenarbes. [IpreM mumm JoKeH MpOMCXOAUTH B OMpese-
JICHHBIE YacChl.

P OOMeH BeliecTB HEOJMHAKOBBIA B Pa3sHOM BO3pacTe. YPOBEHb YCBO-
SIEMOCTH a30Ta 3aBHCHUT OT BO3PACTa, NEATEIBLHOCTH M (U3UOJIOTHYECKOTO COC-
TOSTHHSI OpTraHU3Ma.

V nereii HaOMI01a€TCS MOJOKUTENBHBIN, a y B3pOCIBIX OTPUIATEIbHBIN Oa-
JaHC a30Ta. A30TUCTHIN OalaHC B TEUEHUE CYTOK OIIPEENISETCs 110 KOJHMUECTBY
ycBauBaeMoro opranusmMom Oenka. KonndyecTBo a3ora, MOCTYMaroLEro ¢ IMu-
1iei, JeNAT Ha KOJIMYECTBO BBIAEISAEMOro as3ora. Eciu moigydyeHHOe YHCIIo
MmenbIe 1,0 — oOpasyeTcst oTpuaTenbHbIi, Boime 1,0 — MonoXuTeIbHbIN, paB-
HO 0 — HyJnIeBoi a30TucThIi Oananc. [loaToMy Bpauu it mpoBepKH OOMeHa Be-
IIECTB ¥ TIPU IMOCTAHOBKE JMAarHO3a MPOBEPSIOT aHAJTU3bI KPOBH M MOYH Ha CO-
JiepkaHue OeJIKOB, dKHUPOB, YIJIEBOAOB U IPYTUX BELIECTB.

P BimsiHMe 1IeHTpaTbHON HEPBHOM CHCTEMBI HA OOMEH BEIIECTB.

PerynupoBanue oOMeHa BEIIECTB MPOUCXOTUT MOCPEACTBOM BETreTaTUBHON
HEepBHOM cucTeMbl. LleHTpanbHas HEpBHAsI CHCTEMa PEryJlupyeT padoTy keje3
BHYTpPEHHEH Cekpelru. ['OpMOHBI jkee3 BHYTPEHHER CEKpEeLHH, B CBOIO OYe-
penb, peryiupyroT ryMopajbHbIM crocobom oOMeH BemectB. Ha oOMmeH Be-
MIECTB TAK)Ke BIUSACT KOMMYECTBO pepMeHTOB. TakuM 00pazom, peryJisius mH-
nieBapeHusi 1 0OMeHa BEIIECTB OCYLIECTBIIIETCS TOCPEACTBOM €IMHOTO HEeHpo-
rYMOPajabHOI'O0 MEXaHU3MA.

P ButaMuHBI 1 MUKPOAJIEMEHTHI UTPAIOT 0COOYIO POJIb B 0OMEHE BEIIECTB,
BBICTyIasl Kak peryiasTopsl. [Ipu HerocTaTke BUTAMUHOB IPOMCXOAUT Hapylle-
HUe oOMeHa BemiecTB. Pabora ompeneneHHBIX OpPraHOB Hapyllaercsi, 4To, B
CBOIO OYepe/lb, IPUBOIUT K OOJIE3HSIM.

OpraHu3Mm TOCTOSSHHO HY)KIIA€TCS B BUTaMWHAX W MHKpodjieMeHTax. Ilpu
HENPaBWJILHOM MUTAaHUM B OpraHU3ME MPOMCXOIUT HEXBAaTKa BUTAMHUHOB. JTO
Ha3bIBACTCS eunogumamunozom. Opranumy Heob6xonumo 10.40 BHOB BHUTA-
MUHOB. OJIMH BUTAMUH HE MOXET 3aMEeHUTh Apyroi. Hexparka onHOro BuTa-
MUHA MOXET IPUBECTH K OOJIBIIIMM HAPYLICHUSIM.

B nwme konmm4ecTBO BUTAMUHOB M MHUKPODJIEMEHTOB JIOJDKHO OBITH JOCTA-
TOYHO, YTOOBI YCBOECHHUE MUTATENIbHBIX BEHIECTE U PA3BUTHUE OPraHU3Ma MPOUCXO0-
JIMJI0 HOPMAJIBHO, MTOBBIIIANIACH YCTOMYMBOCTD K HH(EKITMOHHBIM 3a00JI€BaHHSM.

P Tonopa ¥ ’axkJa pe3Ko BAMUSIOT Ha OOMEH BEIECTB. JTO CBA3aHO C HEPBHOM
U TYMOpaJIbHOM peryisiuen: Haripuvep, noBpillieHHEe WM CHUKEHUE KOJTUYECT-
Ba IUIFOKO3bI B KPOBH MPUBOJAUT K BO3HUKHOBEHUIO Pa3HBIX HapymieHHH. OqHIM
U3 9TUX HApYLIEHUH sBIsIeTCs caxapnuiii ouabem. CaxapHbli 11abeT pe3Ko BIU-
seT Ha oOMeH BemeCTB. Bo BpeMsi 00JI€3HH KOJIMYECTBO BOJBI B KPOBU YMEHbB-
maetcst (yseruuusaemces ocmomuyeckoe oasienue). ITO MPUBOAUT K Hapyle-
HUIO 0OMEHa BENIECTB;-OPraHu3M HE MOKET HOPMAJIbHO (YHKIIMOHUPOBATH.
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P> Ha oOmeH BelecTB BIMSIOT TaKXKe BPEIHBIE BEIIECTBA, MOCTYMAOLINE B
opranusM. [Ipu yBennueHnH Kolu4decTBa BPEAHBIX BEILECTB B OPraHU3Me Hapy-
maetcsi oOMeH BeuecTs. Hanpumep, oTpasieHue rpudamu, yKycol 3Mei u s10-
BUTBIX HACEKOMBIX, HEITPABMIIBHOE MCIIOJIb30BAHUE JIEKAPCTB U T.J. IPUBOJAT K
HapyLeHUI0 0OMeHa BellecTB. MIHOraa 3To MOXKeT CTaTh IPUYUHONW CMEPTH Op-
ranu3Ma. UpeamepHoe ynorpeOieHue Uiy TaKkKe HapyliaeT OOMEH BEILECTB.

P dakTopsl OKpY’KarOLIEH Cpebl BIMSIIOT HA 0OMEH BELIECTB, TaK KaK MO-
I'YT NPUBOAUTH K OXJAXKACHUIO T€Ja, COJIHEYHOMY yJAapy, TEIUIOBOMY yJapy U
ap. Kpome Toro, cunbHble CTpecchl, yCTalOCTb, CIIUPTHBIE HAITUTKU, HAPKOTH-
YEeCKHE BEIleCTBA, KypeHHEe CUrapeT U T.JI. TOKE BIUSAIOT Ha OOMEH BEIECTB.

B )

J

Ilepsas nomowp npu mennogom yoape

P Takue Ooneznu kak CIIN]I, rematut, pak u T.1. BIUAIOT Ha OOMeH B
IIECTB HA KJIETOYHOM YypoBHE. JKHU3HEIEATCIBHOCTh OpPraHu3Ma ociad ST
WJIA OCTaHABJIMBACTCS.

[

i D,
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P TlonoxxuTenpHOE BIMSHUE HA OOMEH BEIIECTB OKA3bIBAET HOPMAJIbHBIN
COH, OT/IBIX, CIIOPT, My3bIKa, IPUATHOE OOIICHHE U T.Jl. BCE 3TO BiMseT Ha *Ke-
JIe3bl BHYTPEHHEN CEKpEelnd OpraHu3Ma, a OHU, B CBOIO OYEPEAb, MPSAMO WU
KOCBEHHO — Ha OOMEH BEIIIECTB.

q)aKTOPOB, BJIMAIOIIMX Ha oomeH BCIICCTB, MHOXKCCTBO. Ka)KI[LIﬁ H3 HaC 4yB-

CTBYET 3TO B MOBCEHEBHOMN *U3HU. [loaTOMY Oeperute cedst u OKpy KarOIIIX
OT OTPHUIATEIIFHO BIUSIOMINX HA OOMEH BEleCTB (DaKTOPOB.

D

1. Pemnre 3amayu:

1. ITocunTaiiTe KOJIMYECTBO SHEPIUHU, MOIYyHAEMOE YEIOBEKOM BMECTE C
MUHHUMaJIbHOM CYTOYHOW HOPMOM MHUIIH.

2. Ecnu npu pacweruiennn 500 r yriaeBoJoB NoJdydyeHHasl JHEeprusi moJ-
HOCTBIO ObuTa Hcronb3oBaHa st cuHTesa AT®D, TO CKONBKO MOJIb
AT®, B 3TOM Cityuae MOXXET ObITE CHHTE3HPOBAHO?

2. BeisicHuTe IpUYMHY yBEIHMYCHMS 3200JI€BAEMOCTH CaxapHbIM THA0ETOM
cpenu JroJied U TIOJITOTOBBTE MPE3CHTANMUIO.

3. Uccnenyiite npuynHy BO3HUKHOBEHUS 3 OoJie3HEH, CBA3aHHBIX C HApY-
HIeHHEM OEJIKOBOTO, JINIUAHOIO U YIJIEBOAHOIO0 0OMEHa, a Takke 00bs-
CHHUTE MEXaHW3MbI BOSHUKHOBEHUS U CUMIITOMBI 9THX OOJIEe3HEH.

_4
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N3MmeHeHus1, mpoucxoasiliiie B 0OMeHe
BeIleCTB

VYV (dpaHIily3cKuX BEIOCHUIIECANCTOB, YYaCTBOBABIINX B COPEBHOBAHHAX B
1988 romy, mocre BeNOroHkKH ObLIa OOHApY>KEHA Ype3MepHast Cl1ad0CTh UKPO-
HOXHBIX MBI B pe3ynbrare uccrienoBaHuii ObUIO YCTAHOBIIEHO, YTO BO
BpeMsi 3-X HeNIeNTbHBIX COPEBHOBAHMI B MUILIEBOM PAIMOHE CIIOPTCMEHOB KO-
JMYECTBO OETKOB OBLIIO HETOCTATOYHBIM.

" \

o
OpraHnyeckre BeIecTBa, COCTABIIAIONINE OCHOBHYIO YacTh YeNIOBEYECKO-
IO palMoHa, SBJISIOTCS BKHEHUIIIUM UCTOYHUKOM SHEPrHu. SICHO, 4TO 3TH CO-
SIMHEHUS BBITMOJHSAIOT MHOTHE BaXKHBbIC ()YHKIMH B Oopranuime. B cBsi3u
STUM, U3MEHEHHE KOJIMYECTBA THUX BEIIECTB MPHUBOIUT K THKEIBIM O0JIC3-
HSIM B YEJIOBEUECKOM OpTraHU3Me.
+ Kakue (yHKIMY BBIOTHAIOT OeKu?
* K xakuM nocneacTBUsAM NpUBEAET OelIKoBasi HeAQeTaTOUHOCTh?
BcnomauTe QyHKIMY OEIIKOB, JIMTIHIOB U YTIICBOIOB.
* K kKakuM TOCIIEICTBUSIM TIPHBEAET HEXBATKA OPTaHMUCCKUX BEIIECTB B
opranuzme?
* UTO HY)KHO MIPEANIPUHSITH [Tk MPEAYTPEKICHIS STUX HAPYIICHHIA?
Hapymienunsi yrjieBogHOro-00MeHa. YTJIEBOJbl COCTaBIISIOT OCHOB-
HYIO YacTh MHIIM. B CyTOUYHOM palyoHE KOJIMYECTBO YIIIEBOJOB IO CPaB-
HEHHUIo ¢ Oenkamu OwiBaeT B 4-4,5 paza Oonbie. B opranusme uenoBeka
U3 IPOIYKTOB AUCCUMMILIINN OETIKOB U KHPOB TAKXKE CUHTE3UPYIOTCS yTI-
neBobl. TOJIBKO IMaBHBI UCTOYHUK YTIIEBOJIOB — MPOAYKTHI MUTaHUS. B
YeJI0BEYECKOM OpraHW3ME YTJICBOIHBI OOMEH COCTOWUT W3 CIETYIOLIHX
HEpPa3PbIBHO CBA3AHHBIX MPOLIECCOB:
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1. IlepeBapuBaHye MOCTYNHUBIINUX C MMUIIEH B MHUILEBAPUTEIBHYIO CUCTE-
My YTJIEBOJIOB U BCACHIBAHUE UX B KPOBb.

2. IlpeBpailieHne ¢ MOMOIIBIO TOPMOHA HMHCYJIMHA HEKOTOPOM 4YacTu
TJII0KO3BI B TJIMKOT€H U HAKOTLJICHUE €T0 B BHJIE 3araca.

3. AuccuMumsinus TIIr0KO3bI.

4. BzaumornpeBpalnieHust Tekco3 (6-yernepoonvie yenesoowt). B pesynbra-
T€ 3TUX IPOILIECCOB OPraHU3M B COOTBETCTBUU CO CBOMMH MOTPEOHOCTSIMU
CUTE3UPYET IPYTHe BUJIbI TEKCO3: GPYKTO3Y, FAIaKTO3Y H JIp.

5. CUHTE3 TJIIOKO3bI U3 MPOJIYKTOB, HE UMEIOIIUX YTIIEBOAHYIO CTPYKTYPY
(enuyepum, Hekomopwle AMUHOKUCIOMBL U OP. ).

Bo3zHukaromiye B 3TUX nporieccax U3MEHEHHUs TPUBOJAT K HAPYIICHUIO yT-
neBogHOro ooMeHa. [Ipu 3a0oneBaHUM MAHKPEATUTOM KOJIHMYECTBO AMUIIA3HI,
BBIJIETISIEMON TIOJDKETYTIOUYHOW KeNe30i, yMeHblaercs. B pesynbrate Hapy-
I1aeTcsl IepeBaprBaHue Kpaxmaia U IMKoreHa. Haxonsmmiicss onroe BpeMs
B KUIIEYHHUKE KpaxMall PUBOJIUT K Tporieccy Opoxkenus. M3-3a 3Toro kuiey-
Has cpefla OKUCIsIeTcs. BiusHue KUCIoi cpeibl Ha PEeLenTophbl KUIIEYHHUKA
MPUBOJUT K pBOTE. BO Bpems 3Toro 3a0osneBanus Hapyaercs: (pyHKIMs BHEII-
HEH CEeKpEIH MOJHKEITYI0YHOM KeJle3bl. DTO NMPUBOJUT K HAPYIICHHUIO TIepe-
BapUBaHMsI HE TOJIHKO YTJIEBOIOB, a TAKXKE OSJIKOB U JIUTTHJIOB.

OCHOBHBIM TIPU3HAKOM HapYIICHUs MMPOMEKYTOUHOrO OOMEHA YTJICBOJIOB
ABJISIETCA U3MEHEHUE KOJIMUECTBA caxapa B KpoBHU. Eciu Konu4ecTBo caxapa B
KpoBH BbIiie 6, 66 Mmmons/1 (120 mMr %) — 310 runepriaukemMusi, MmeHbiie 3, 59
MmO/ (70 Mr %) — eunocnuxemus. ECIii KOMUYECTBO TIFOKO3bI B KPOBU BBIIIIE
9,44 -9, 99 MMoIIB/11, TO caxap BBIICISAETCSA C MOUYOI. DTO HA3bIBACTCS 21H0OKO3)-
puell. Takue n3MEHEHHs1, XapaKTepHbI, B OCHOBHOM, JIJISl MTAaTOJIOTHYECKUX TPO-
reccoB. OnHAKO Ype3MepHOe YroTpedaeHne caxapa, HEpPBO3HOCTh, MICHUX03MO-
[MOHATIFHOE HATIPSDKEHUE TAKOKe MOTYT MPUBECTU K (UIUONOSUUECKOU CUNEP2IUKE-
MUU U 2TIHOKO3VPUU.

. Caxap(mmonv/n)

VrorpebieHne 3a KOPOTKHiA
IPOMEKYTOK BPEMEHH OOJIBIIOTO 13,22 —
KOJMYECTBa caxapa MO-pasHOMY 12,11 / I Gonbhoit
BJIMAET Ha KOJIMYECTBO caxapa B 11,00 — caxapHsIM quabeToM
KPOBH Y 3/I0POBBIX U OOJBHBIX 9,99 |-
aropei. C 1enblo TMPOBEICHUSI 8,88 - I CKpeITas hopma
OIIbITa «CcaxapHasi HOIIay y TAKUX N77 smabeta
JOe 4epe3 Kaxiable 15 MuH 6,66 —
MPOBEPSUTU KOJIMIECTBO caxapa. s 55 L/ N -

OxapakTepu3yHTe OIBIT «ca- y 11 310poBbIi
XapHas HOLIa» Ha OCHOBE IIPEjic: 444 = o q?HOBeK

TaBJICHHOTO Trpaduka. 15, 30, 45,60, 75

6pemMs 6 MUH.
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Hapywenue nunuonozo oomena. IlepeBapuBanue JTUNUIOB 3aBHCHT,
B OCHOBHOM, OT aKTUBHOCTH JIMIA3bl, IPUCYTCTBYIOIIEH B COKE MOJKEIY-
JIOYHOM kKene3bl. B 3ToM nporecce BaKHYIO pOJIb UTPAET TAKKE U XKEIUb,
oOpa3yromascs B nieueHd. [loaTromy n3MeHeHus, BOZHUKAIOIMIME B (yHK-
[USX ITUX JIBYX OPraHOB, BIUSIOT HA MPOIECCHI MIEpEeBapUBAHUS U BCACHI-
BaHUS JIMIIUJIOB.

[TepeBapuBaHue 1 BcachIBaHHUE KUPOB HAPYIIAETCS BO BPEMS 3aKyTIOPH-
BaHMS KEITYHOTO MPOTOKA, BOCTIAJICHHS KETIHOTO Iy3bIpsi, UHHEKIIMOHHOTO
rermaruTa. BcacbiBaHue KUPOB 3aBUCHUT OT MPUCYTCTBUSL B KUIIIEYHOU Cpejie
JKEITYHBIX KUCIIOT. B CBs3M C BBINIENEPEUMCICEHHBIMA HAPYLICHUSAMU Kall
pUOOpPETAET CepOBATO-OCIIBIN IIBET, TAK KaK B €0 COCTaBE OOHAPYKHUBAIOT-
Cs1 HE TIOJIBEPIIINECS TUAPOIU3Y KUPbl U OPraHUYECKUE KUCIIOTHI.

Kummeunsrit TyOepKyie3, qU3EHTEPUS], SHTSPOKOIHUT U APYTHE KUIICYHBIC
00JIe3HU MPUBOAAT K U3MEHEHUIO CIIM3UCTON 000JI0YKH CTEHKU KUIIEYHUKA.
3T0, B CBOIO OUYEPE/Ib, MPUBOJUT K HAPYIIICHUIO BCACHIBAHUS MTPOYKTOB JIH-
MUIHOTO rupoun3a. VIckimoueHne u3 paluroHa KUpoB U JIUIHI0B HEITPUEM-
nemo. Tak kak B 9TOM CiTy4ae 4eJIOBEK He MOTy4aeT KUPOPACTBOPUMEBIC BH-
tamunbl (A, D, E, K) u HE3aMCHHUMBIC JKUPHBIC KUCIIOTHL.

0
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Hapywenua amunokuciommuozo o6mena. Hapyiienus aMuHOKHUCIIOTHO-
ro oOMeHa AENATCS Ha 2 TPYNIbl: MPUOOPETEHHBIE W HacieACTBeHHBbIe. K
MPUOOPETEHHBIM (haKTOpaM MOKHO OTHECTH CBS3aHHBIE C COCTABOM ITHUILU
(HeXBaTKa BUTAMHHOB M HEKOTOPBIX HE3aMEHUMBIX aMUHOKHCIIOT B TIHIIIE), C
ocnabneHueM (QYHKIUN MHIECBAPUTEIBLHON CHCTEMBI, HEKOTOPBIE OO0JIe3HU
SHJOKPUHHOW CUCTEMBI, JUIMTENbHBIN TosIoA U T.1. HexBaTka oJHOM WK HeC-
KOJIbKUX HE3aMEHUMBIX aMHUHOKHUCIIOT MIPUBOIUT K OCIIA0JICHHIO OMOCHHTE3a
0enkoB. B 3TOM cilydae yBeTMYMBAETCS KOJUYECTBO CBOOOTHBIX aMUHOKFHC-
70T B KpoBU. C MOYOM BBIJEISETCS MOBBIIIEHHOE KOJMYECTBO aMUHOKHUCIIOT.
VYV KHMBOTHBIX, B THIIE KOTOPBHIX OTCYTCTBOBAJIM OHA WJIM HECKOIBKO HE3a-
MEHHMMBIX aMHHOKHUCIIOT, Ha0JI01a/1ach 00111ast Cl1ab0CTh ¥ HApyIIeHUsT HEPB-
HOH ACSATCIBHOCTH.

o o

L

v v
Hexsarka B IIUIIEC aMHUHOKHCIIOTEI TpI/IHTO(I)aH MMPpUBOAWUT K CHIIBHOMY
MNOXYACHHIO, HCXBATKA JU3UHA — TOJIOBOKPYKCHUIO W TOHIHOTC, HCXBATKA
SUCUOUHA — YMCHBIICHUIO B KPOBH reMOIJIO0MHA.

o
I

(3 (3

Anbounuzm — 607€3Hb, BO3HUKILAS B PE3YJIbTaTe HAPYILICHUS] aMUHOKHUC-
notHOro oomena. [pu 5roM 3ab0sieBaHNN HapyIIaeTcss 0Opa30BaHNE MTUTMEH-
Ta B KOXKE, BOJIOCAX U PaJ{y’KHOM 000JI0UKe I71a3: KOXKa U BOJIOCH! OBIBAIOT Oe-
JIBIMH, TJ1a3a — KpacHoBaThbiMK. B Hacrtosiiiee BpeMsi oOHapyskeHo Oomnee 100
3a00J1€BaHMi, CBA3aHHBIX C HACIIEACTBEHHBIMH HApYIICHUSIMA aMUHOKHUCIIOT-
HOTro 0OMeHa.
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Hapywenue 6enkoeozo oomena. B opranusme O€NKU MOCTOSHHO MOJI-
BEPraroTcsl paCUICTUICHHIO M 3aMEHSIOTCSI HOBBIMU. Y PAcTyIIEro OpraHu3Ma
notpeOHOCTh B Oenkax Oombire. [Ipu Hapyiennn 6enkoBoro ooMeHa B opra-
HU3Me IIPOUCXOJIIT cephe3Hble OTKIOHEeHUs. Ho B opranusme peaxo BcTpeya-
I0TCS HapylIeHHs O€IKOBOro 0OMeHa.

v v [

YMeHbIIEHNE KOJTMYECTBA MENICHHA B YKEITyJJOYHOM COKE 4acTO IMPOMUC-
XOJIMT B CBSI3U C YMEHBIIICHHEM BBIJICIICHUS COJITHON KHCIIOTHI.

[Ipu HexBaTKe COJISHOW KHCIOTHI 3aMeUISIeTCs] BO3JICHCTBUE MENCHHA
Ha MMUTATeNIbHBIE BELIECTBA. A 3TO MPUBOJIUT K HAPYIICHUIO OEIKOBOTO 00-
meHa. HexBaTka ()epMEHTOB B JKEITyJIKE U KUIICYHUKE MIPUBOJIUT K HETIOJI-
HOMY pACHICIUICHUIO MUTATEeIbHBIX BemecTB. OO0bYHO ycBamBaetTcs 90 %
0EJKOB, MOCTYNMUBIINX B OpPraHU3M. BbIAensieMoe ¢ KaloM KOJIHYECTBO
azota OwbiBaeT He Oosbmie 2,5r. [Ipu HapymieHnn OeTKOBOTO OOMEHa 3Ta
udpa Bo3pacraet 10 3r u Oonbire. M3meHenne coctaBa 0€IKOB MPUBOIUT
KO MHOTUM 3a00seBaHusM. OCOOEHHO, €CIIU 3TO MPOUCXOANT y JETEH: BO3-
HHUKAeT c1aboyMHe U PaHHSS CMEPTh.

@ 1. O3HaKOMBTECH C rpa(i)I/IKOM, I/I306pa)KaI-OH_II/IM 3aBUCUMOCTDb KOJIH-

YecTBa YIJIEBOJAOB B KPOBU OT BPEMEHU y UEJIOBEKA, IIPUHSBILETO C
MHILIEN MHOTO yTJIEBOJIOB.

KOJIMYCCTBO YTJICBOJOB B KPOBU
A

A

~———» BpeMs
2. [Tokaxute rpaduyeckyro 3aBUCUMOCTb OMOCHHTE3a OEIKOB OT HEX-
BaTKH B IIUIIIE HE3aMEHUMBbIX aMUHOKHCIIOT.

3. I[Iyrem npoBeneHus UCCIENOBAaHUN PA3bsACHUTE NTPUYMHY BIMSHUSA aHA-
TOMHHMECKOTO M3MEHEHUS CTEHOK KMIIIEYHUKA HA JINMUIHBII OOMEH.

77



Abuornyeckue (paKTOpbl, BIUSIONINE HA
’KUBbIE€ OPraHU3MbI

@ UenoBek — )KUBOU opraHu3M. AOHOTHYECKHE U OMOTHYECKHE (DaKTOPBI Cpe-
: Zbl BIMAIOT HA €0 JKU3Hb, KaK U Ha BCE XKUBOE.
* Kak, mo Bammemy, BIUSIOT aOMOTHIECKHE (DAaKTOPHI HA 37I0POBbE JIFOICH?
@ [TpuBenuTe MPUMEPHI BIMSHUS BBIIIIE HOPMBI CBETA, BIAKHOCTH M TEMIIepa-
: TYpbl HA OPraHU3Mbl.

Temmeparypa BnaxxaocTh Cger

K ocHoBHbIM abuoTHyeckuM (akTOpaM OTHOCATCS CBET, TEMIIEeparypa,
BJIAKHOCTb U T.A. DTU (aKTOPbI UTPAIOT OOJBIIYIO POJIb B )KU3HU KUBBIX Opra-
HU3MOB.

Temmnepartypa. Ha 3emie TemneparypHslil pexXUM B 3aBUCUMOCTU OT Bpe-
MEHH rojJja, MECTHOCTH MEHsSEeTCs mo-pasHoMy. Hanpumep, B siHBape cpenHss
TeMIIepaTypa BO3yXa B 3aBUCUMOCTH OT Pa3HBIX reorpauueckux 30H, MEHS-
ercst Mexay —40°C u +30°C. B netHuii mepuoj Temreparypa MOXET OJIHH-
matbcst Bbime 40°C. Ha skBaTope Jep»KHUTCS OTHOCHUTEIBHO MOCTOSHHAS CPEll-
Hsisg Temmeparypa +25°C. Bpulo ycTaHOBIEHO, YTO HPH HOABEME B TOPBI
TeMreparypa cHikaercs yepes kaxasie 100 m Ha 0,5°C.

TemnepaTypa Mo-pa3HOMY BIMSET Ha XU3Hb JIIOJEH, KUBOTHBIX M pacTe-
Huil. Hanpumep, MoKHO 0OHApYKUTh BIMSAHUE TEMIIEpaTypbl HA TEYEHUE OHTO-
reHesa, NPoJ0JKUTEIbHOCTD )KU3HH, POKAAEMOCTb Y )KUBOTHBIX H T.J.

B 3aBucuMocTH OT Temmeparypsl Tella )KUBOTHBIX JEISAT HA XOTOOHOKPOS-
HbIX U MEeNI0KPOBHbIX. Y XOJIOJIHOKPOBHBIX XUBOTHBIX TEMIEPATYpa TEld 3a-
BUCHUT OT TEMIIEpaTypbl BHEIIHEN cpefbl. [loaToMy y HUX Teruioperyssanus u
KU3HEHHBIH PUTM IPUCIIOCOOJIEH K MEHSIOUIEMYCS] TEMIICPATYPHOMY PEXUMY
OKpyKarolen cpelbl. Y TEIIOKPOBHBIX KUBOTHBIX BbICOKasi MHTEHCHUBHOCTb
oOMeHa BeIIEeCTB CIIOCOOCTBYET MOJAEPKAHUI) ITOCTOSHHOM TeMIepaTypbl Te-
Ja, a TAaKXKE HE3aBUCUMOCTH OT TEMIIEPATYPbI OKPY KAIOLIEH cpeibl.

B mpomnecce sBoOIUKM y NTHL, MISKOUUTAIOMUX U JroAel oOpa3zoBaHue
0osiee COBEPUICHHBIX PETYIUPYIOMINX CHCTEM CHOCOOCTBOBAIO COXPAHEHHUIO
HOCTOSIHHOU TeMIiepaTypsl Tena. JKu3HeAeATeNIbHOCTh Y HUX NPOJOJIKAeTCA U
IIPY MUHYCOBOH TEMIIEpaType OKPYuKatOIIel Cpebl.

Bopa. Bona urpaer BaxHYH0 poJib B KU3HEAEATEIbHOCTH JKUBBIX OPraHU3-
MoB. OHa sBJIsSIeTCsi OCHOBHOM Cpefol AJis MPOTeKaHUsl OMOXMMUYECKHUX peak-
LIUI U TJIABHOM COCTABJISAIONIEH YacThIO IIUTOIUIa3Mbl. B opranusme nuraresb-
HBIE BelleCcTBa TPAHCIIOPTUPYIOTCS, B OCHOBHOM, B BOJIOPacCTBOPUMOM Buje. B
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opranu3mMe 0OMEH BOJIBI COCTOUT M3 JIBYX IMPOTHUBOMOIOKHBIX MPOIECCOB: TOT-
JIOLIEHUE W BBIJEJIECHUE BOJbl. Boma mocTymaer B 4eIOBEUECKUH OpPraHu3M C
MALIEN WU NATBEM. Y NAJAETCA U3 OpraHn3Ma ¢ OCTaTKaMM UM, MOYOH, I10-
TOM | JabixaHueMm. Takum 00pa3oM, B OpraHu3Me MPOUCXOAUT OOMEH BOJBI, a
TaKke oOMeH ApYrux BemecTB. Bojga B opraHm3me MOXXeT OBITH B JKHUAKOM U
razoobpazHom Buue. JKuBble opraHu3Mbl 0e3 BOJbI HE XKUBYT. Cuia BO3nei-
CTBHSI BOJIBI 3aBUCHT OT €€ KPyroBOpOTa, (hOpMBI pacipeeNieHus U KOJINIecTBa
mapoB B cocTtaBe atMochepsl. Boma urpaer BaxkHyro poib B 6uochepe. s
COXpaHEHUs )KU3HH B BOAHOM Cpejie MPOUCXOAT pasHble npouecchkl. Boxa dop-
MHUpYET KIMMAaT, BO BpeMs (POTOCHHTE3a MPOUCXOAUT (POTOIU3 BOJBI — PACIIECTI-
nenre Ha noHel OH" 1 H'. Bona perynupyer MHOXKECTBO KM3HEHHO Ba)KHBIX
OMOXMMHUYECKUX U OMO(U3UYECKUX MTPOLIECCOB B YETIOBEYECKOM OpraHU3Me.

OnHUM 13 OCHOBHBIX YCJIOBHUM IS 3I0POBBsI ABJISETCS KaueCTBO Bozbl. [ 0BOps
O Ka4yeCTBE BOJBI, IIOIPa3yMEBAETCS €€ NMPUTOAHOCTD JIJIsl ONPEIEJIEHHBIX LEIEH.
Crenenp 3arps3HEHHOCTH BOJbI O3HAYAET M3MEHEHHE €€ XMMHUECKOrO COCTaBa,
CHOCOOHOCTh HAaHOCUTH BpeJl OPraHM3My M BbI3bIBaTh 3a0oieBaHus. OCHOBHOM
MIPUYMHOM 3arps3HEHUS MOI3EMHBIX M HAJ3€MHBIX BOJ CIY)KaT HEOUYMILIECHHBIE
OBITOBBIC, TTPOMBIIIJICHHBIE W CEITLCKOXO3AWCTBEHHBIE BOABI. B pesynbrare 3ar-
PSA3HEHHS MEHSIETCS MUHEPaJIbHBIN, OpraHUYeCKHid, OAKTEpUOIOrMYECKUil U Ou-
OJIOTMYECKHUI COCTaB BOJIbI, YTO CO3/1a€T YTPO3Y VIS )KUBBIX OPraHU3MOB.

Cget. Xuznp uenoBeka kak ®uBoro cymiectsa 3aBucutT ot Comana. Con-
HEYHBIE JIy4YH C IIOMOILUBIO 3PUTEIBHOIO aHAIN3ATOPAa OPUEHTUPYIOT YeJIOBEKa
B npoctpaHcTBe. OHU BIUSIOT HA pabOTy LIEHTPAJIbLHONW HEPBHOU CUCTEMBI, (o-
TOXMMUYECKHE MPOLECCHl B OpPraHU3Me, CyTOUHbIE PUTMbI, OOMEH BELIECTB U
T.1. YieTpaduosnerossie tyun CONHIA YCKOPSIOT ASSITEIbHOCTD SHAOKPHHHBIX
JKEJIe3 YeJIOBEeKa. YBEJIMYCHUE WM YMEHBIIECHUE COJIHEYHON pajuanuu OTpu-
LATEJILHO BIUSET HA 370poBbe. HexBaTka cBeTa 3aTpyHSET JeUEHHUE y JIoIeH
C CepACYHO-COCYAUCTHIM 3a00JI€BaHUAMH, a TAK)KE TyOepKyJesa.

VBennueHue COMHEYHOW pajualy OCiIa0isseT HWMMYHHUTET, IOBBIIIAeT
OTaCHOCTh 00pa30BaHUs 3JI0KAUYECTBEHHBIX Ommyxosiel. PasHbie coequHeHus,
o0pa3oBaHHBIE TI0J] BO3/ICUCTBUEM CBETA, BIAKHOCTH M TEIUIid, BIUSIOT HA aT-
Moc(hepHOe JaBlIeHHEe, BO3LYIIHbIC TTOTOKH, BIEKTPUUECKUE MPOLECChl. DTHU SB-
JICHHSI Yepe3 BO3IYyIIHbIE (DAKTOPHI BIMSAIOT HA JKUBBIE OPTaHU3MBI.

Bru10 BBISIBIIEHO, YTO U1 OpraHU3Ma YeIoBeKa Hanbosee 01aronpusiTHHIMU
SIBJSIFOTCSL YCJIOBHSI OKpY Karoflieii cpespl npurtemmneparype 18-20°C u Braxk-
Hoctu Bo3ayxa 40—60%. JlocTaToOuHOE KOJIMYECTBO KUCIOpOAa B cpelie, y de-
JIOBEKa MOAHUMAET HACTPOCHUE, YBEINUHUBACTCS PaOOTOCTIOCOOHOCTb.

[Torona BnusieT #a YenoBeKa Kak B BUJIE OT/JIEIbHBIX KOMIIOHEHTOB, TaK U B
uenoM. M3MmeHeHne atMOC(EepHOro NaBiE€HUS, CHMXKAET HACBILICHHE KPOBU
KHUCIIOPOJIOM U MEXaHHUYECKHU pa3/Ipa’kaeT HEPBHbIE OKOHYAHUSI.
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9 1. OHpeI[eJ'II/ITe COOTBETCTBUE U ITOSICHUTE CBOM OTBET.

a) 3JI0KaYECTBEHHBIE OITyXO0JIN

* TEeMIIepaTypa b) na(DeKIMOHHbBIE 3a00eBaAHUS
* 3arpsI3HEHUE BOJIBI C) TEIUIOBOH yaap
* MOBBIIIICHHAS PaJIHALIHS d) cepmedHo-cocymcThie 3a00ICBaHUS

) ocinabiaeHne IMMyHHUTETa

2. [ToaroToBeTe MPOEKTHI O HAPYIICHHUSIX OOMEHA BEIIECTB IO/ BIHMSIHU-
eM aduoTUYECKUX (PaKTOPOB.

3. Ha KU3HCACATCIIbHOCTE KAKHX JKMBOTHBIX ITOBBIIICHUC TEMIICPATYPhI
BO3J1yXa OKaKeT Ooubiee BiausHue. [loscauTe cBoM BLI60p.
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5 Hapymenusi Bbicieii HepBHOI
NAeATeJIbHOCTH M UX MpeaynpexIeHue

@ YV HekoTtopbix Aeteil nocturmmx 10—-15 sier u crapiie, yBUAEHHOE U YCIIbI-
[IaHHOE He ocTaeTcs B mamsaTH. HekoTopwie U3 HUX, 3Has OyKBBI, HE MOTYT
YUTaTh, 3A[IOMUHATh YUCIIA U CUUTATD.

* [lo xakuM mpUYrHAM 3TO TPOUCXOAUT? UTO OBI BBl TOPEKOMEHIOBAIIN
JUISL IPEAYNpEKACHUs Takux ciydaeB? C HapylIEHUEM JAEATEIbHOCTH KaKHX
CUCTEM OPraHOB CBs3aHbl IOJJOOHBIE BPOKACHHbBIE OTKIOHEHUS?

@) MHorna monu B pe3ysbTaTe MOMYYCHHBIX TPABM TEPSAIOT CIOCOOHOCTH K
paccyxaenusM. Pa3bepure mexanuzMbl 3TOro coctosiHus. [lomydennsie pe-
3yJIbTaThl 00CYAUTE B TPYIINAX.

= -/

B pesynbpraTe MHOTOYMCIICHHBIX YCJIOBHBIX M O€3yCIOBHBIX pediekcOB
YEJIOBEUECKUIN OpraHu3M B3aUMOJICHCTBYET C OKpyxaromieil cpenoi. [loiyuen-
HBIE pa3paXCHHUs] aHATU3UPYIOTCA B KOpe OONBIINX TMONYIHAPHiIT TOJOBHOLO
Mo3ra. OCHOBO CO3HATEIHHOMN JESITEIFHOCTH YEIOBEKa B OOIIECTRE SBIISIOTCS
CJIOXHBIE MPOLIECCHI, MPOUCXOAIINE B FOJOBHOM Mo3re. MHor[a BOSHUKIIME
M3MEHEHHUsSI B KOpE TrOJIOBHOT'O MO3ra HApYLIAIOT KM3HEHHO BaXKHbIE (YHKIHH
Opranm3ma. ITO MPHUBOIUT K CHUKCHHIO, UHOT/IA MTOJITHOMY JIMIICHUIO CIIOCO0-
HOCTH K TPYJIOBOH JesTenbHOCTH. [Iponcxonsit nogoOHbIe SBICHUS B CBS3U C
HM3MEHEHUSIMH, TPOUCXOISIIUMH BO BHYTPEHHEN U BHELIHEH cpene. Hampumep,
HEKOTOpbIe 3a00JIeBaHUsA, BpPEIHBIC MPHUBBIYKY; Mayas MOIABM)KHOCTH, HETpa-
BWIBHOE MHUTAaHUE, SMOIMOHAIBHOE HANpPsHKEHHE, OOJBIIOE KOJIUYECTBO HH-
(dbopManuu, MocTynaroumeil 3a KOpOTKUN [POMEKYTOK BPEMEHHU, HENpepbIBHAS
paboTa Ha KOMIBIOTEPE — BCE 9TO HapymIaeT GyHKIMH KOPBI MOTYIIAPHA TO-
JIOBHOT'O MO3ra, YTO MPUBOJIUT, B CBOK OYepe/b, K HAPYIIECHUIO IEATEIbHOCTH
BBICLIEN HEPBHOM CHCTEMBI.

__4
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[Tpoucxomsimue B oOmecTBe (paboTa, MIKOJa, CEMbsI) pa3HOTIIACHS, TaKKe
BJIMSIOT HA BBICUIYIO HEPBHYIO IESTEILHOCTh YeoBeKa. Tak Kak y JeTel HepB-
Hasl CHCTEMa TOJIHOCTBIO He C(hOPMHUPOBAHA, ITU CUTYAIMH HA HUX OKa3bIBAIOT

OoJIbIIIEE BIUSHHUE.
/

~

%

OTH U3MEHEHUs HAPYLIAIOT MIPOLIECCHl BO30YXKAECHUS 1 TOPMOKEHUS B KOpe
rOJIOBHOTO MO3ra. B pe3yinbrare y denoBeka HapylLIaeTCsi ©OH, YCIOBHbBIE ped-
JIeKCHI, ociabeBaeT MmamsaTh M T.J. Ecnnu mpuuuHbI HapyIIeHWH BbISABIISIOTCS
BOBpEM: U 4EJIOBEK, CMEHUB OOCTaHOBKY, 00ecedHT ce0e OTbIX, TO 3TH Hapy-
mIeHus: MOryT npoiTt. VHorna 6e3 BpaieOHOIo BMEIIATEIbCTBA BbI30POBIIE-
HUE CTAHOBUTCSI HEBO3MOXKHBIM.

AnKoronb, HapKOTHUKH, HUKOTMH TAKK€ fABISIOTCS NPUYMHAMM, Hapylla-
IOIIMMU paboTy BBICIIEH HEPBHOW NESATCABHOCTH uesoBeka. Uepe3 2 MHHYTHI
1ocie ynorpeOyIeHus alKkoroJis OH IepeXoauT B KpoBb. C KPOBBIO IMEPEHOCHUT-
Csl KO BCEM OpraHaM, B TOM YHCJIe K KJIETKaM KOpbl OOJIBIINX MOTyIIapuil. Oto
IIPUBOJUT K CEPEE3HBIM OTPULATEIIHBIM U3MEHEHUSAM B IIOBEICHUU YEI0BEKa.
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KosmuecTBo HN3meHeHuUs1, MPOUCXOASIIINE B YeJI0BEYECKOM
AJIKOr0JIs1 B KPOBH opraHmu3Me
TepsieTcss cCaMOKOHTPOJIb, YETOBEK HE MOKET
0,04-0,05% P POIE,
JIOTHYIECKH PACCYK/IaTh.
0.1% Hapymraercst KoHTpOIIs HaJl IBIDKEHHUSIMH, YeTIOBEK 0e3
(1]
’ IIPUYMHBI PALYETCs, BOIHYETCS.
0,2% [IpoOyxnatoTcst HAI3MEHHbIE MHCTUHKTHI.
0.3% HacrymaeT ankoronbHOE OTyIIEHHE, YETOBEK, OyIydHd B
0
’ CO3HAHMH, HE IOHUMAET TOT'0, YTO BUAUT M CJIBIIINT.
0.4% TepsieT co3HaHUe, TOTPYKAETCS B COH, IIPOUCXOUT
(1]
’ HEMPOU3BOJILHOE MOYCHCITYCKaHHE.
0,6-0,7% UYennoBek MOXXET yMEPETh.

HuKOTHH Takke CHIIBHO BIMSET HAa LEHTPAJIbHYIO HEPBHYIO cuctemy. Kyps-
e JTI0AU OBIBAIOT HEPBHBIMH, Y HUX YXYJIIAETCS MaMATh, APOXKAT PYKH. Y
TaKHX JIFOJIEH COCYbI MO3ra CYXarTCs, 10 TOW PUYHUHE B OPraHU3Me IIPOuC-
XOJAIT Cepbe3Hble N3MEHEHNUs. JKU3Hb KypAILIUX IO YKOPauUBAETCS.

OpHUM M3 OCHOBHBIX YCJIOBHN HOPMaJlbHOM pabOTHI BhICIIEH HEpBHOM Jie-
ATEJILHOCTH SIBJIIETCSI COOMIOIEHNe CyTo4HOro pexkuma. [Ipu sTom ycnosun y
yesoBeka (pOpMHUPYIOTCS pa3Hble YCIOBHBIE pE(IEKCH. JTO, B CBOIO OYEPE.b,
IPUBOJUT K PUTMHUUYECKUM IIPOLIECCAM U MPEAYIPEKAAECT YTOMIEHUE HEPBHOU

CHCTCMBI.

@

HOBBI OTOTIO.

1. HexoTopsle netu ObIBatoT rpyObIMH, @ HEKOTOPBIE — OOMTYMBBIMU HIII
HeoOmmTenbHbIMUA. OOBSICHUTE OMOJIOTHYECKHE M OOIIECTBEHHLIE OC-

2. 3aHATHS] YMCTBEHHBIM TPYJOM B TEUCHHUE JIIUTEILHOTO BPDEMEHH MPH-
BOJISIT K M3MEHEHMSIM B BBICHICH HEPBHOM JIESITENLHOCTH UYeIOBEKA.
YTOMIIEHHE HEPBHON CUCTEMBI CTAHOBUTCS MPUYUMHON HEBHUMATENb-
HOCTH, YXYAIICHUS TMaMITH U IPYTUX HapyieHuid. YTo ObI BBI Mpe-
JIOKWIM JJI NPEAYNPEKACHUS dTUX cOCTOSIHUM? COCTaBbTE CIHMCOK.
OOBsacHUTE MEXaHW3MBI HPEIOTBPAIICHUS YTOMIICHHS.

3. [loaroroBbTe. npe3eHTamii0o 00 M3MEHEHUSX B BbICIIEH HEPBHOM

ACATCIIBHOCTHU 110/] BJIMAHUEM HAPKOTUKOB.
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JIBUKEHHME — 3TO 310POBbE

(M) B o1HOM U3 cTaphIX MOCIOBUI] TOBOPUTCS: «HeM CTOSATS, JIydllle CHIIETh,
4eM CUJETH, JIydlle Jiekars. Ho erie mydine ABurarbCs B CUASYEM U JIEKa-
4yeM cocTossHuM». Kak Bbl AymMaeTe, 4To 3TO O3HAYaeT?

JKusnb — ectb aBM>keHHE. HenmoaBMKHOCTD PUBOAUT K OIEPEBEHENOCTH
MO3BOHOYHHUKA, O€3/1€HICTBUIO MBIIII] IIeH, OXJIKICHUIO U TIOTEpEe YyBCTBH-
TEJIBHOCTHU B PyKax M HOTax M T.J.
7y KakoBa nonb3a apuxkeHus 1 opranusma? K kakuM nocnencTBusM Ipu-
: BOJUT MaonojBmxHOCTh? [IpoBeanTe nccienoBaHue U OTBETHTE HA BOII-
pocksl. IIpencraBbre pesymbTar.

B npexHue BpeMeHa JF0/Id, ISl TOTO YTOOBI BEDKUTH, TPUMEHSUTH (hU3H-
yeckuit Tpya. OHM UCKaIU IyTH, YTOOBI OCBOOOIUTHLCS OT TSKEJION MBIIICH-
HOM paboTh! M TOOWIIUCH 3TOTO.

B nacrosimee BpeMs ¢ KaXIIbIM JHEM YBEIHYMBACTCS KOJIHMUYECTBO TEX-
HUYECKUX CPEJICTB, 3aMEHSIOIINX WA OOJIETYaIOIINX MBIIICYHYIO PaboTy.
¢y CocrasbTe CIMCOK NPUOOPOB, OOJIETYAIOIMX MBILICHHYK) PAaloTy Heno-

Beka. OOcyauTe Moab3y U Bpe Il OpraHu3Ma.
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B HacTtosmee BpeMsi G0IBIIMHCTBO JIIOAEH KHUBYT B Topojax. JlepeBHu Tak-
e 00yCTpPOEHBI U YPOBEHb JKU3HHU B HUX TaKOM, Kak B ropoje. Jloma cHaOxeHbI
KaHAJIM3alMOHHBIMUA M OTONMTENBHBIMUA CHCTEMAaMH, TOpsSYeid M XOJIOAHOHU BO-
noi. ToproBble U XO34WCTBEHHbIE 0OBEKTHI HAXOIATCS MOOIN30CTH, TPAHCTIOPT-
HBIE CpE/CTBAa pabOoTar0T cTaOMWIbHO. BBITOBas TEXHMKA OYEHb IIOMOTAeT B J0-
MamHuxX Aenax. OT 1moxozna B KMHOTEATpbl HAC OCBOOOKIAET TEIEBU30p, KOM-
IpIOTEP U T.A. Bee mepedncrieHHoe NMPUBOAUT HAC K NMACCMBHOCTH M MaJOIOJ-
BIKHOCTH, B PE3YJIbTATE YET0 MPOSBISIOTCS MHOTOYHCIIEHHbIE 3a001€BaHuS.

Ha 70-e cyTku momHOM HETOABUKHOCTH, pa3MEpPhI CEPIIIa
ymenbmaiorcs Ha 13—18%.

Kak Bbl 3HaeTe, BeIOpachiBaeMasi U3 cepjiia KpOBb MOCPEICTBOM COCYIOB
MOCTYTMAeT BO BCE KJIETKH Tesa. B kanmuuispax cKOpocTh KPOBH HAaMMEHBIIIAs.
JIBMKEHUIO KPOBH K CEPJIILy CIIOCOOCTBYET COKpAIlleHHE CKeNeTHBIX MbIl. Ec-
JI aKTUBHOCTB MBIIII] YMEHbIIACTCSA WU MPEKpaIIaeTcs, HacTynaeT KUCIOopO/I-
Hasi HEJOCTaTOYHOCTh M HEXBAaTKa MUTATEIbHBIX BEILECTB JUIsl TKAHEH U KJIETOK.

[Ipouecc ynaneHusi KOHEUHBIX NMPOAYKTOB OOMEHa Hapyuiaercs. Tak Kak
KPOBOCHA0KEHHE TKAaHEW U OPraHOB HapyIIaeTcs. DTO B CBOIO OYepe/ib, IPUBO-
JIMT K CHIDKEHHIO PabOTOCIOCOOHOCTH, a2 B KOHEUHOM HMTOTE K OOJIE3HSIM opra-
HOB. B Takux cimywasx apTepuajbHOE JaBJIE€HHE IMOBBIIAETCs. MIHOTAa B CTEH-
KaX KPOBEHOCHBIX COCYJIOB HAKAIlJIMBAETCS KHUPOMOJOOHOE BEIIECTBO — XOJec-
TepuH. B pe3ynbpTaTe mpocBeT COCYI0B CYKAeTCs U Pa3BUBAETCS aTEPOCKIIEPO3.
YacTo 370 3a001€BaHNe MOpaykaeT KOPOHAPHBIE COCYIBI CEPLIa.

be3 gmsndeckoit Harpy3kn YeroBedecKast )KU3Hb YKOPAUHBAETCs Ha
4 ropa. Ecii He 3aHMMaThCs (QpU3MUIECcKoi paboToM, PUCK MHCYIIbTA U
CEpAEUHO-COCYIUCTBIX 3a00JIeBaHHI yBEIUUMBAETCS B 2 paza.

[IpuunHoii Takux 3a00sIeBaHNN KaK, CTEHOKapAus, HH(APKT MUOKap/a, UH-
CYJIBT SIBJISIETCS HE TOJIBKO YMEHbILIEHUE (PU3NUECKON aKTUBHOCTH.

HepBHoe HampsbkeHue, yBeIMYEHHE MACChl T€1a, MEAJIEHHOE OTpaBJICHUE
OpraHM3Ma aJKoroJeM U HUKOTUHOM M JP. TAKXKE MOKET ObITh MPUYMHOMN cep-
JI€YHO-COCYIUCTBIX 3a0oseBaHuil. Kaknblii uesjoBek ODKEH 3a00TUThCS 00
AKTUBHOCTH CBOMX MBIIIII.

VY nromed, BeAyIMIMX AKTHBHBIA 00pa3 JKWU3HU, 3aMeEISETCS
CTapeHue W MPOOJIEMBI C JIUIITHAM BECOM.
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YroObl OBITH 3I0POBBIM, YEIOBEK TOJDKEH KXl JIEHb XOAUTH IMEIIKOM
HECKOJIBKO KHUJIOMETPOB. UHUCTBIH BO3IyX, ABIKEHHE, MPABUILHOC MUTAHUC
OYeHb BaXHBII (pakTOp AJs pactyiero nokoieHus. Hopmanbabeie GpyHKIIH 0op-
raHWU3Ma, TKaHEeH U KIETOK 3aBHCAT OT (PU3NUECKON aKTHBHOCTH.

JIBI>KeHHE HE TOJIBKO YKPEIUIIET 3J0POBbE, a TaKXKe CIIOCOOCTBYET 0370-
POBJICHHIO HEPBHOM CHUCTEMBI, YKPEIUISIeT CUIy BOJHM 4YeloBeKa. J{s ToroHTo-
OBl OBITH 30POBEIM, TpeOyeTcsi MyxoBHas cwia. Ha camom nene, cuia BOJH,
HEPBOB M TICUXUKHU YKPEIUISIET CEPJLIC  COCYIBI.

Takxum 06pa3zom, 4T0ObI OBITH 3I0POBBIMHU, JIFOJM AOJKHBI ABUTATHCH: Yue-
HBIE MPHILIM K TaKUM pe3yJbTaTaM: 3710poBbe denoBeka Ha 10 % 3aBucut ot
HACJIEACTBEHHOCTH, 5 % — oT BpaueOHOH momouy, 85 % — oT eamoro ceos.
3HaYMT, 3710pOBhE HAIIIE 3aBUCHUT OT 00pa3a jKU3HHU.

@ 1. O6¢cynute nocnoBuily: «be3 UCIOIL30BaHMs KeTe30 pikaBeeTy. OObsic-
HUTE IPUYMHY, [IOUYEMY €IlIe HAIIH [IPEKHU MPULILIA K TAKOMY BBIBOLY?

2. CobepuTe 1aHHBIC O CIIOPTUBHBIX KOMIUIEKCaX B MPOKUBAEMOM paiio-
He. CocTaBbTe CIIMCOK Pa3HBIX CIOPTUBHBIX KPY’KKOB B 3TOM KOMII-
nexce. BeiOpaB o/iiH W3 BUIOB CIOPTA, HAUIIUTE O €ro MOJIb3e IS
OpraHu3Ma.

3. [IoarorossTe Hpe3eHTaluIo Ha TeMy: « CIIopT — 3aJ10T 3J0POBbS.
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7 IpaBuiabHBIH OTABIX

Kak 06b1710 OTMEYEHO, OJTHUM M3 BaXHBIX YCIIOBUH IS 37I0POBBS Opra-
HHU3Ma SIBJIsETCS NBHKEHHE. TOIBKO OTIBIX TOXKE UMEET Ba)KHOE 3HAUYEHUE.

* B yem 3akitouaercs 1ojib3a OTAbIXa Js opraHuzma?

* Kak oTpIxatoT opraubl?

» Kak oprann3oBaTh OTAbIX?

Y1006bI OBITH 310POBHIM

e B yeM 3aki04aeTcsi B3aUMOCBS3b MEXIy pabOoTOM M OTABIXOM Kak OT-

JIEJIbHBIX OPraHOB, TAK M OpraHU3Ma B LIEJIOM?

e OnpenenuTe B3aMMOCBSI3U U MPEAOCTaBbTE PE3YJIbTAThI.

BoABIIMHCTBO OpPraHOB YEIOBEYECKOT0 OpraHu3Ma 4epeayror padoTy. ¢
OTIILIXOM. BBI 3HaKOMBI ¢ pabOTOM cep/lia, MBI, HEPBHOM CHETEMBbl, OpPraHOB
MUIIeBapeHus U T.1. V3 3TOro MOXHO clieiaTh TaKOW BBIBO/I, YTO OTABIX — He-
oThemJIeMast 4acTh JeATelIbHOCTH. be3 orapixa Het u 310poBbs. [losTomy 6e3
OTJIbIXA AEATEIbHOCTh OPraHMU3Ma HapylIaeTcs, HOBPEXkIAt0TCs OpraHbl, TKaHH,
KJIETKH. B pe3ynbrare BO3HUKAIOT Pa3HbIe OOIE3HMU.




Bo BpeMsi yMCTBEHHOro M (PM3MYECKOro TpyJa BO30YKIArOTCS HEPBHBIC
KJIEeTKU. Ecam 3Tu BO30yKeHUS POIOKAIOTCS JOIAT0€ BpeMsl, aBTOMATUUECKU
IIPOUCXOIUT TOPMOKEHHE JESITEIbHOCTH HEPBHBIX KJIETOK, U OHU HE BOCIIPUHU-
MaloT pa3fpaxkeHue, TAaKUM 00pa3oMm 3amuinas ceds ot rudenu. B takux ciyda-
AX, YMCTBEHHYIO U (U3UUECKYI0 pabOTy HY>KHO NMPEKPATUTh JJIS TOTrO, YTOObI
BOCCTaHOBHWJIACH J€ATEIBHOCTh KOPBI MOJIYLIAPHIA TOJIOBHOTO MO3T'a M MBIIILL.

OTabpIX AEIATCS HA 2 BUAA: aKTUBHBIA U ITACCUBHBINA OT/IBIX.

Bo BpeMs akTMBHOT'O OT/IbIXa MBIIIIBI U HEPBHASI CUCTEMA OBICTPEE BOCCTa-
HaABJIMBAIOT CBOIO pabory. CBommu ombitamu M. M. CedeHOB yCTaHOBWII, YTO
KOI/la yCcTaeT mpasasi pyka, paboTas JeBOH pyKoil, MOKHO OBICTpee yCTPaHUTh
yTOMIIEHHE NpaBoi pyku. [Ipu yMCTBeHHOM ycTanocTu nepexoi Ha duznudec-
KU TPyl 10CTATOYHO OBICTPO MOXKET BOCCTAHOBUTH PAOOTOCIIOCOOHOCTD.

HecmoTtpst Ha 370, eciau axke OpraHu3M BOCCTAHABIMBAET paboOTOCHOCOO-
HOCTb aKTUBHBIM OT/IBIXOM, y Y€JIOBEKA €CTh OOJbIIAs OTPEOHOCTb K OJHOMY
13 BUJIOB MTACCUBHOTO OT/IbIXa — KO CHY. IIpaBMIIbHBIN pexXUM CHA (B OZHO U TO
’Ke BpeMs JIOKUTBCS U NIPOCHINAThCA) UMEET OTPOMHOE 0370POBUTEIBHOE 3HA-
yenue. Hekoropsle sronu, 3acelnas qHeM Ha -2 yaca, yKOpauuBarOT BpeMs
HOYHOI'O CHa. DTO HAaHOCUT OOJIbLION Bpen opranusmy. BocbmuuacoBoil coH
YAOBJIETBOPSET MOTPEOHOCTH YEIOBEKAa B MACCHBHOM OTIbIXE. AKTUBHBIA OT-
IbIX, MTO3BOJISET UCHOIB30BATh JOCYT PALIMOHANBHO. DTO OBIBAET B TOM CIlydae
3¢ peKTUBHO, ecau paboTa pa3HBIX IEHTPOB HEPBHOM CHCTEMBI Yeperyercs.
Hanpumep, riaxka 0eibsi IOMOraeT yCTpaHUTb YMCTBEHHYIO yCTalnocTb. B To
K€ BpeMs, UTEHHE HAayYHOU JUTEpaTypbl HE MOXKET YCTPAHUTH YTOMIIEHUE OT
YTEHUS NTOJIMTUYECKON JINTEPATYPBI.

AKTHBHBIN OT/BIX ObIBaeT 3(h(HEKTUBHBIM.

* €CJIM PE3KO OTIMYAETCS OT NPUBBIYHOM MPOPECCUOHATBHOMN AESTENBHOCTH;

* €ClIM B pabOTe 33a1€1ICTBOBAHBI PA3HbBIE MBIIIIIB;

* YepeAyTCs CTaIUH IACCUBHOTO U aKTUBHOT'O OTbIXA.

__4

AKTHUBHBIN OTABIX:
* przMIecKre YIpaKHEHUSI
* CIIOPTUBHBIE UTPbI
* x0np0a
* pabora B cany ‘
* JIeTKasl JOMAIHss pabo-
Ta U T.JI.

ITaccuBHBIN OTABIX:

* yTEHHUE

* IPOCMOTP TEJIEBUICHUS
* UT'pa B IIaXMaThl

* CO3EpLAHUE IPHUPOLLI

* IPOCMOTP KapTHH U 1.

88)



B otapixe gereii u mopoCcTKOB NPEANOYTEHUE OTJACTCSI aKTUBHOMY OT/ABIXY.

OpHako 3a4acTyro JI€TH W MOJIOJBIE JIOAW HE MOTYT TOYHO ONPE/IEIHTH,
YTO TaKO€ HACTOSIIIUH OTAbIX. OHM TYyMAIOT, YTO JOJITO€ MPOCHKUBAHKE TEPe]]
9KPaHOM KOMITBIOTEpA MJIH TEJIEBU30pa, UTPhHI HA IUIAHIIETE, B MOOMUJIBHBIX Te-
nedoHax — BCe ITO M eCTh OTAbIX. OJTHAKO WU3BECTHO, YTO OTH TEXHUYECKUE
CpeaACTBa OTPULATCIIBHO BJIMAKOT HA pasHbIC OpraHbl, B 0COOEHHOCTH Ha HEPB-
HYIO CUCTEMY U OpTaHbl 3pEHHUSL.

Wuorna roeopsaT: «YemoBek OTAbIXaeT, YTOObI Jydiie padotaTh. YemoBek
paboTaer, 4TOOBI OblIa BO3MOYKHOCTh OTIOXHYTH». M3 3TOTO ClemyeT, 4To OT-
JIBIX HEOOXOJUM JIJIsl 3aIUThl pab0TOCIIOCOOHOCTH. XOPOIIO OPraHH30BaHHBIN
OTIBIX HApSTy C YKPEIUICHHEM 3J0POBbs U BOCCTAHOBJICHHEM PabOTOCIOCO0-
HOCTH, MIPOOYXJaeT MHOTO XOPOIINX YyBCTB, SIBISETCS MCTOYHUKOM TTOJIOXKHU-
TEJILHBIX DMOLIUH.

®

1. [Touemy OTIBIX HA IPUPOAE CUUTACTCS Jy4Ile OTAbIXa B Topone? Oboc-
HYyHTE CBOM CYKJICHUS.

2. Hanmmmre scce 06 opraHn3anuy CBOETO OT/IbIXA.

3. CocraBbTe CIHUCOK OOJIacTel, HanOosee ONATONPHUATHBIX IS OT/bIXA.
[Touemy BBI BEIOpATu UMEHHO 3THU MECTA JJIs OT/IbIxa?

4. ITnsxu cunTarOTCs BechbMa IMOJIE3HBIMU JUld oTAbixa. OO6cyauTe mpuym-
HBI TAKOI'O MHEHMUSI CAPY3bIMU.

5. Kakoil OTJIbIX BbI CUUTAETE BPE-
HbIM? O0OCHYHITE CBOI OTBET.




MUAEMHOJIOTHS ¥ YIIHAEMHOJIOTHYeCKUe
METOIbI

@ Onuodemuonocus w3ydaer BOBHHKHOBEHHE H PACTPOCTPAHEHHE PA3THUHBIX
: 3aboreBanuil cpeny mozeil. OCHOBHBIMU IEISMH JIHIEMHONOTUN ABJISETCS
pa3paboTka mpohUIAKTHIECKUX MEPOTIPUATHIA 1 60pb0a ¢ O0Ie3HIMU.
Kak nromu Goponuck ¢ nHQEKINOHHBIMU OOJIE3HSMH B IPEBHOCTH U B Cpel-
Hue Beka? Kakue Mepbl OHM MpeanpuHUMANH, YToObl u3bexarsh Oone3nu. Kak
BBI TyMaeTe, MOYeMY JIFOJISIM JIETat0T TPUBHUBKH?
@ [IpoBeauTe uccnenoBaHNE U U3JI0KUTE OTBETHI HA BOIIPOCHI:
* Kakue mMepsI npennmpruHUMAIOTCSl B HACTOSIIIEE BpEMs ISl TPEe0TBpaIle-

HUS pacipoCTpaHEHUs AMUAEMUIA?

* Kakue neueOHbIe METOABI MPUMEHSIOTCS BO BpeMsl SITUAeMUn*?
Ha 3ape pa3BuTus 4emoBedecKoro o0mecTBa MpUIuHON BOZHUKHOBEHHSI HH-
(EeKIMOHHBIX OOJIe3HEH JIOAN CUMTANM JCHCTBHE 3JIBIX MOTYCTOPOHHHX CHII.
DONUIEeMHOIOTHS BO3HUKIIA C IPEBHUX BPEMEH Ha OCHOBE HaOIIOEHHMI 3a pact-
pocTpaHeHHeM HH()EKIIMOHHBIX O0JIE3HEH W MPAKTUIECKUX MEPOIPHUITHH, TTPO-
BOJIMMBIX JTIOABMHU B OOpPHOE ¢ HUMHU.

[IpakTryeckue mpueMbl TPOGUIAKTUKE U OOpbOBI ¢ MHPEKIIMOHHBIMU 0O-
JIE3HSAMHU TIOMYYWIIM 3HAUYNTENBHOE pPa3BUTHE B TEPHON PaOOBIAACITHEIECKOTO
ctpos. Tak, B Erunre npoBonumum 60pb0y ¢ 60oxaMu, rpbI3yHaMH, POBOIMIN
OCMOTp KUBOTHBIX, KJIeHMEHUE ®KEePTBEHHOTo Msica. B Accupun u BaBuiione 3a
2000-3000 et 10 H.3. OTMEYAIH CBA3b SIUAEMHUI C AMU300THIMU — HHPEKIIN-
OHHBIMHU 3a00JIEBaHUSMHU CpPEIU JKUBOTHBIX. B OOpbOe ¢ amuaeMusMu mpaxKTh-
KOBAJIOCh yJaJieHue OOJBHBIX 32 TOPOACKYIO YEpTy, CXKUTaHUE Bellel OOIBHBIX
¥ yMEpIINX, YHUUTOKECHNE OCIICHBIX )KHBOTHBIX, YCTAHABIUBAINCH MAPIIPYTHI
U TIOPSIOK YXOZa HAaceJeHUs U3 MECTHOCTH, HeOJIaromoxydHoi mo 3abosieBa-
€MOCTH, MPUMEHSIIOCH 3aKPBITUE TPAHULL.

OCHOBOTIOJIO)KHUKOM HAayKH STHIEMHUONOTHH cuuTaeres [mnmoxpar (461-
370 no H.3.). [lo HammX aHEW MOuLIM counHeHus [ ummokpara: «Cemp KHUT 00
snuaemMusax», «O Bo3myxe, Bogax U MECTHOCTAX» M Ap. Eme co BpemeH |un-
MOKpaTa TOJ CIIOBOM «AIHIEMUS TIOHUMAJIA MACCOBBIC 3a00JCBaHUS CPEIH
Trofel Kak MH(EKINOHHOW, TaK U HeWH(pEKHUMOHHOHN npupoabl. OmHAKO ke B
TE¢ BPEMCHA BO3HUKIIO JIBE TCOPHH TOABICHUS 3apasHbix Oose3Heil. Cam ['un-
MOKPAT CYUTAIL, UTO IPUINHON OOJIE3HEH SIBISCTCA TPOHUKHOBEHHE B OPTaHU3M
YeJIoBeKa OINpPECNICHHBIX BEHIECTB — MHAa3MOB, HAXOISIIUXCS B OOJOTHCTBIX
Mecrax. Bropas teopusdipeniionarana; 4To NPUYMHON pa3BUTHS SMUICMHMA SIB-
JSETCS  PacMpOCTPAHECHHE KUBOTOO0IE3HETBOPHOTO areHTa Cpead JIoNeH.
OTON TOUKM 3peHHs NMPUIACPKUBAICA ApeBHerpedeckuil punocod Apucrorens
(384-322 1o H.3.). llocTosHHAs TUCKYCCUSI MEXK]Ty CTOPOHHUKAMHU JIBYX T€OPHiA
MOCITYXKUJIa OCHOBOM JIJIsl JabHEHUIIIETO Pa3BUTHSI SITHUIEMUOJIOTHH.

* Dnudemitst (0m 2peu.) — «3nuy — Hao, «0eMOC» — Hapoo.




Pa3BuTne MUKpOCKONMMYECKUX HCClIeoBaHni HaunHas ¢ A.JleBeHryka npu-
BEJIO K BEJIMKUM MHKPOOHONOrnyeckuM OoTKpbITUsAM. MccnenoBanus Jl.I1acte-
pa, P.Koxa 1 ux yueHnkoB Bo BTopoii mojmoBuHe XIX Beka mpuBenu K pa3pador-
K€ MHOXECTBa NPAKTHYECKUX Mep B OOpbOe ¢ 3apa3HbIMU 3a00JICBaHUSMU:
COBpEMEHHas TMarHOCTHKa, UCTOIb30BaHNe Ae3UH(EKINH, pa3paboTKa 1 BBe-
JICHHE B IIMPOKYIO MPAKTUKY CIIEHUPHUECKUX Mep MPO(UIAKTUKU C TOMOIIHIO
BaKIIMH U CHIBOPOTOK U T.1I.

Pa3BuTHe SMIMIEMUOIOTHH IIUTCS HA CIICAYIOIINE TIEPHO/IBI:

* rcciietoBanus [ unmokpara 1 MHOTUX
[Tepuon no YUYEHBIX
OTKPBITHS OaKTepuit * U3y4YCeHHUs psifa MHPEKINOHHBIX 3a001€BaHUM
* M3yUYCHUS SMUACMU, BEI3BAHHBIX PSIIOM
MH(EKIMOHHBIX 3a00J1€BaHUM

ITepreie 10 et

U3y4eHus OakTepui * perpecc 3MUIEeMHUOIOTHH

(xonen XIX — * OPMHUPOBAHUE U PA3BUTUE MUKPOOHOIOTHH
Hadajo XX Beka)

[Iepuox Bo3poxkae-
Hus (XX BEK — COB-
PEMEHHBIN TIEPHUOIT)

® TCOPETUYCCKOC 000CcHOBaHNE SIMMHUACMHUOIIO-
'MW KaK HaYKH

CoBpeMeHHBIit * Pa3sBUTHE IUAEMHUOIOTHHU KaK 00mIei b
eprox MEJIULIMHCKON HayKK1

Jnist 3yyeHus: 3aKOHOMEPHOCTEH paciipocTpaHeHus: HH()EKIIMOHHBIX 00Je3-
HEH HCIONB3YIOT COBOKYITHOCTh HECKOJIBKHMX HCEIICHOBATEIBCKUX METOINYEC-
KHX MTPUEMOB MJIH KOMILICKCHEIH ST IEMUOIOTHICCKHI METO/I.

Dnuodemuonoeuveckuii mMemoo — 3TO0 M3ydeHUe 3a00JIEBAEMOCTH C IIEIIBIO
npo(MITaKTHKH, BBISBICHUE HNPHYHH, YCIOBHA U MEXaHU3MOB (pOPMHPOBAHHS
3200J1€Ba€MOCTH.




B paMKax SIHHUJAEMUOJOTHYCCKOTIO METOJJa CYIIECTBYIOT CICAYIONIUE METO-
JAUYCCKUC IPUCMBI:

1. IloarotoBbTe mpe3eHTanuu Ha Temy: «Camble @ MUAEMUAN
YEJI0BEYECTBAY.

*

2. Ot™meTbTe 3200I€BaHuUsl, KOTOPbIE HE NPUBOAAT K SIUACMUSIM:
Mansipusa, CIIH]], kops, cemodpuru Qa, mybepkynes, manacce-
Mus, epunn, xonepa, ou3 DU, 2aCIpUm.

TlosicauTe cBoM ‘Tg

3. Ucnone3ys nannsie BO3 (Beemupnas opraHu3anysi 3ApaBOOXpaHEHN)

U 1pu AHATTMTHYECKUI TPUEM PETPOCIIEKTUBHOTO 3IUAEMHUOIIOTU-
a, BBIICHHTE, B KaKUX PErMOHAX IUIAHETH YaIlle BCEro
onepa. Caenaiite BEIBOJIBI.

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




HNceroyHuKky HHpEKIMUA U MeXaHU3M
3apaKeHus

@ Jronu 3apaxcarorcs pa3HbIMA MH(DEKITMOHHBIMH 3a00JIEBAHUSMHA B B TO KeE
BpEeMsI CTAHOBSTCSI IPUYMHON pacTipocTpaHeHus 3TuX 6oneszneit. Yto oObraHO
JIOIM CYUTAIOT MMPUYMHOMN CBOETO 3apaskeHus ?
OCHOBHBIE HCTOYHUKH WH(EKIINN:
BoabHble a10au — (HocuTenn nHQEKInn);
IIpocreiimme u BoIcHINe ;KUBOTHbIE — (IEPECHOCYUKHN HH(DEKITHH);
AOnoruyeckue GakTopbl OKpYysKawieil cpeabl — [0YBA, BOJA, BO3AYX
(3apakeHHBIE).

Hcmounuk ungexyuu 5KUBON 3apayKCHHBIA OPraHUu3M, KOTOPBIH SBIISETCS
€CTEeCTBEHHOM Cpeioi JUIs CyIIeCTBOBaHUS BO30YIUTENs, I/Ie OH pa3MHOXKa-
€TCsl, HAaKaIJIMBACTCS U BBIIEISETCS] BO BHEIIHIOK CPEy.

[Touemy BbIIIETIEpEUNCTCHHBIE IPUMEPHI CUUTAIOTCSI HICTOYHUKOM UH(EKIn?
Pa3z0Oepute Ha mpuBeIEeHHON cxeme MyTH Nepenadn Bo30yauTeneil nHgpek-
LMOHHBIX 00JI€3HEH U U3NI0KUTE Pe3yNIbTaThl aHAIN3A.

Ilepenocuuku:
CHHAHTPOIIHbIE

I’pLI??’HLI*

Ilepenocuuku:
KOMapbl 1 MOCKHTBI

I

[lepenocunxku:
JUKHE TPbI3YHbI

~

™~

Wndexmonnsle

3a00J1€BaHUs

/

A
[Tepenocunku: ITepenocunku:
Ilepenocuuky: B
MyXH KJISIIN | OJIOXH

Mexanuszm nepeoauu 6030youmesnss — 3T0 SBOJIOIMOHHO CIOXKUBIITUNCS 3a-
KOHOMEPHBIN croco0 nepemMereHust Bo30yIuTesns 0T UCTOYHNKA MH(DEKIUN B
BOCIIPUUMYHMBBIN OPraHW3M YeJIOBEKa UIIM KUBOTHOTO. DTOT MEXaHU3M peaju-
3yercs 4epe3 3 cTaauu:

1. Beinenenue Bo30yauTeNs U3 3apaiKEHHOTO OpraHU3Ma;

II. TTpeObiBanMe BO30YANUTENS-BO BHEIITHE Cpeie — BO3MYX, THIA, BOJA U T.1.

III. Buenpenne Bo30ynuTens B HOBbIH BOCHPUUMYUBBIA OpPTaHU3M U3

BHEILIHEW Cpeibl.
[lepenoc Bo3OyaMTEICH MPOUCKXOIUT YEPE3 ONPEICICHHBIC TyTH NIEPEIAUM:

* Cunanmponinsie 2pei3yHbl (0m eped. CuH — emecme, AHMPONOC — 4eN06eK) — epbl3yHbl, 0bumaiowue
COBMECHO € YEL0BEKOM 6 €20 JICUNUUYAX WU BOIU3U OM HUX.




1. Bo3aymHo-kaneabHbIi ( BUPYCHI IPUIINA, KOPHU U 1p.);

2. Bo3nymHo-nbL1eBoi (TyOepKyes);

3. IInmeBoii (xonepa, OpromHoOM TUG, TU3EHTEPHSL, AUTYP U Ip.);

4. KontakTHbIi (TpuOKOBBIE 3200I€BaHMsI, YECOTKA, CHITHOM TU( U 1Ip.);

5. TpaHCMHCCUBHBII — C TIOMOIIBIO KPOBOCOCYIINX HACEKOMBIX-TIEPEHOC-
YUKOB (MaJspus, SHICHATUT U Jp.)

B ObITOBOM TTOMETIIEHHH 307I0TUCTBIN CTAHIOKOKK MOXKET IPOXKHUTH 72

yaca, mudrepuiinas najovka — 11 yacos, a BUPYC TpuIIra — J0 4 4acoB.

@ 1. Bribepure npaBuIIbHBIC CYXKICHHS:

1. CITN /] MmoxeT nepenaBaThCsi BHyTPHYTPOOHO OT MaTepH IUIOAY.

2. Bo3aylmHO — NBUIEBBIM IIyTEM NEPEAAIOTCS YCTOWYMBBIE, UIUTEIBHO
COXPAaHSIOIUE KU3HECTIOCOOHOCTh BO BHELIHEH Cpejie MUKPOOpPraHU3-
Mbl, @ BO3AYIIHO — KallCJIbHbIM ITYyTEM — HECTOMKNE BO BHEIIHEH cpeac
BO30YIUTEIH.

3. Bce 3a00neBanust KpOBH MOTYT NEPEAaBaTHCS MPH MEPETUBAHUN KPOBU
0T OOJIBHOTO YeJI0BEKa 37J0POBOMY.

4. Bo3Oyaurenu 3abosieBaHUIl MOTYT MPOHHUKATh Yepe3 KOXKY U CIM3UC-
Thble 000JIOUKH.

5. UecoTOUHBIH K€l sIBJIsETCS EPEHOCYUKOM 3a00JIeBaHMs YEJIOBEKA.

2. Hwxe npuBeneHbI IPUMEPHI KOHTAKTOB YEJIOBEKA C JKUBOTHBIMU U OKPY-
JKarolel cpefoi. B kakux ciydasx MOXKET IPOU30MTH 3apaKeHUe Heso-
Beka?

1. Jlomammasis cobaka 3a0oJena OeeHCTBOM.

2. Manbuuk BeINWI BOY U3 (DOHTaAHA.

3. CTyneHT moen Ha yJuIe raMmoyprep ¢ MsSCOM.

4. Pe16ak cben ChIpyro phIOy.

5. YenoBek, O0JIBHOM acTMOW KAILISeT B METPO B CTOPOHY CTOSIIETO
pAAOM.

3. MexaHn4ecKMMHU MEePEHOCHUKAMH BO30yIuTeNnel KUIICYHbIX MHGEKIni
MOTYT OBITh:
A) Komapsl
B) myxu
C) xiremu
D) mypaBbu



BupycHnbie 3a001eBanus

@ Hasosute Hambosiee onacHble 3a00J€BAHUS YEJIOBEKA U BCIIOMHUTE BO3-

u....o...-......o.....o........‘>> RRImnmnmnmnmnmnmnmnmnmmmImmnmmInnnnnnmnssr

OynuTteneit 3TuX 0oJIe3HEH.

BcnoMmHuTe cTpOeHME BUPYCOB, UX Pa3MHOXKEHHE, O0JIE3HH, BHI3bIBAEMBIE
Bupycamu. Kak BbI gymaere, Kak MOKHO CIPYIIIIMPOBATh BUPYCHBIE 3a00J1e-
BaHUs? BaMm yke M3BECTHO, UTO BUPYCHI NIPEIACTABIIAIOT COO0N MenmbJaiime
HEKJIETOYHBIE ()OPMBI )KHU3HU, COCTOSIINE U3 HYKIEHHOBOW KHCIOTHI U Oe-
KOBOI 00onouku. Kpome Toro, Bel 3HaeTe, 4YTO BCE BUPYCHI — 3TO BHYTPHUKJIE-
TOYHBIE NTapa3UThl, KOTOPBIE NPOSBIISIOT MPU3HAKH KUBBIX OPIraHU3MOB TOJIb-
KO I10CJIE BHEJIPEHMSI B ONIPE/IEJIEHHbIE KIIETKU XO35HMHA.

Kak BBl nymaere, kakue MHQEKIMOHHbIE OO0JIE3HU AJIS YeIoBeKa Haubo-
Jiee OTacHBI M KTO ABJISIETCS BO30yIUTENeM KaXKa0i u3 HUX?

[lonenuTech Ha TPYIIIBI U IPOBEIUTE UCCIICAOBAHNE, 3ATIOJTHUTE TaOIUILY
B COOTBETCTBHH C KAKUM-THOO BUPYCHBIM 3a00JICBaHHUEM.

[IpoBenuTe 0OCyKaeHUE PE3yIbTATOB.

* 13n0uTe, 4TO BaM U3BECTHO O BUPYCHOM I'elaTUTE.

* OT™MeTbTe 3200JI€BaHUS HEPBHOM CHCTEMBI, BBI3bIBA€MbIE BHpPYCaMH, U
MyTH 3aIIUTHI OT 3aPAKECHHUS.

* Mznoxwure, uro BaM n3BectHo o BY u CITH/Ie.

* 3noxwurte, 4TO BaM HM3BECTHO 00 MH(EKIMAX OPTraHOB JIbIXaTEIbHOM
CHCTEMBI.

[To »muIeMroNIOrnYecKuM XapakTepUCTUKaM BUPYCHBIC 3200JICBAHMS e~
JISIT HA AHMPONOHO3HbBIE, TO €CTh T€, KOTOPBHIMHU O0JIEeT TOIBKO YeHoBeK (T10+
JUOMUETIHNT) U 300AHMPONOHO3HbIE — KOTOPBIE TIEPEAAOTCS OT KUBOTHBIX
4eNoBeKy (OCIIeHCTRO).

[To xapakrepy pacnpocTpaHeHUs BUPYCHBIC 3a00JieBaHUS MOTYT Mepesa-

BaThCS BO3YIIHO-KAMEIbHBIM ITyTeM, MPH KOHTAKTAX, B TOM YHCJIE U TIOJOBBIX
CBSI35IX, Uepe3 MpeIMeThl 00IIero Moab30Banus, €4y U T.J.

[lockonbky BHpYCBl MOTYT IOpPaXkaTh KJIETKH CaMbIX Pa3HbIX OpPraHOB,

pa3nnu4aoT BUPYCHBIE 3a00JieBaHMA KOXKH, MOJOBOM CHCTEMBI (BEHEpHUYECKHE
3a00JIeBaHus), BIXaTEIbHBIX 1IyTeH W OPFaHOB JbIXaHUsS (pecrupaTopHbIE 3a-
OoseBaHmMsl ), KAIIIEUHUKE, TICUCHH, I71a3 U JP.

Bupycusie 3a6051eBaHUs KOXKH — 3TO Pa3IMYHbIC IIETYIICHUS KOXH, JIH-

mau; SK3€Mbl HOPaXXCHUS HOT'TEH U BOJIOC.




3aboseBaHus NEUeHH BUPYCHBIM I'elIaTUTOM IPUBOIUT K HEKPO3y (OTMHUpa-
HUIO) NIEYEHOYHBIX KJIETOK U BbI3bIBACTCS BUpycamH remnaruta A, B, C, npuuem
JIBa MOCJIEIHUX MOTYT IepelaBaThCs U MOJIOBBIM ITyTEM.

ITocne nepeHecenus 3a0o0ieBaHusl, K HEKOTOPHIM BUPYCHBIM MHGEKIUAM y
YeNI0BeKa MOSBIISIETCS yCTOWYMBBII UMMYHHUTET, KOTOPBIA MOKET OBITh IOXKH3-
HEHHBIM MJI CO BPEeMEHEM NpouTu. Tak, mepeboieB B IETCTBE KPACHYXOH MIIH
KOpBIO, 4eJIoBeK Oosblie He OoieeT 3TUMH 3abosieBaHusIMU. Heobxoaumo ot-
METUTBh, YTO B IETCKOM BO3PACTe BUPYCHBbIE 3a00JIeBaHMs IEPEHOCATCS ropas3io
Jerde ¥ UMEIOT MEHbIIIE HETaTUBHBIX IIOCJIEACTBUH.

Hexortopsie BupycHbie 3a0oneBanusi, Takue kak CIT1/I, Ber3piBaembrii BUY,
OCTAIOTCSI HEM3JICUYUMBIMH M HA CETOTHSIIHUN JeHb. COBpeMeHHas MeAuInHa
MOYKET JIMIIb 3HAYUTEIbHO 3aMEJINTh Pa3BUTHE BUPYCA.

Haunbonee uacto BcTpeuaroTcsi OCTpble BHUPYCHBIE 3a00J1€BaHUs, KOTOPbIE
IPOTEKAIOT C BBIPAKEHHBIMM CHUMIITOMaMH MECTHOTO (IIOpa)KEHUE CIU3UCTON
000JI0UKH JbIXaTEIbHBIX MyTel) U 00IIEero XapakTepa — MOBBIIICHUE TeMIIepa-
TypHI Tena, caabocThk, 00IM B CycTaBax M MBIIINAX, H3MEHEHHE COCTaBa KPOBU
u ap. Takue 3aboneBanus HazpBaloT OP3 nmm OPB3 — ocTprie pecriupatopHbie
BUpPYCHbIE 3a00J1eBaHus (IPUII, HACMOPK U Jp.). DTH 3a00JIeBaHUS 3aHUMAIOT
[IEpPBOE MECTO B MUPE IO MAaCCOBOCTH IMOpaxkeHUs Jroel. OHU OUYeHb 3apa3Hbl,
COIIPOBOKIAIOTCSI YMXAHUEM, 3aJI0KEHHBIM HOCOM, HACMOPKOM, BOCIIAJIEHUEM
HOCOTJIOTKH U KaIllJIeM.

Jis mpenoTBpanieHns SMHUIEMHNA, TPUMEHSIOT NMPO(UIAKTUKY BUPYCHBIX
3a00sIeBaHUH, OMHON M3 Mep KOTOPOU SBIISIETCS BAKITMHAIIHSL.

Jleuenne BUPYCHBIX 3a00JIEBaHHMM CBSI3aHO C YKpPEIUIGHHEM HMMMYHHUTETA.
HecmoTtps Ha TO, UTO AaHTUOMOTUKHU HE JICHCTBYIOT IPSMO HA BUPYCHI, UX MIPH-
MEHEHHUE CBS3aHO C MPEJOTBPALICHUEM OCIOXKHEHUI B Pe3ysbTaTe BUPYCHBIX
WHQPEKINH.

@ 1. JlonoJIHUTE NPEIIOKEHUS O BUPYCAX:

a) Bupycsl — ... opMBI XKH3HU.

b) Bce BUpyCHI COCTOST U3 OENKOB U ...

c¢) Bce Bupychl — BHYTPUKIICTOUHBIE ...

d) Bupycsl renarura nopaxaroTr KIETKH ..., a Bupycsl CITN{a — ...

e) bakreprodaru ucnonb3yroTcs s IeUeHUS ... HHPEKIHI.

f) ... otHOCUTCS K OPB3.

g) BoNBIMHCTBO BUPYCOB MOYKHO YBH/ETH TOJBKO MO ... MUKPOCKOTIOM.

2. Kakme crocoObl TpakTHYECKOro MPUMEHEHNSI BHPYCOB BaM HM3BECT-
HbI? O0OCHYITE OTBET.

3. [loaroreBspTe mpe3eHTAMKN Ha TeMy: «BupycHble 3a001eBaHus COBpe-
MEHHOI0 YeJIOBEYECTBA U YT OOPHOBI C HUMIY.



bakTepuajbHble 3260/1eBaHus

@ baxrepuanbHble 3a00/CBAHNS CUMTAIOTCS HAMOONEE PACTPOCTPAHEHHBIMH
cpenu MHPEKITMOHHBIX O0Ie3HEH.

Kak BbI qymaere, kakue MUKPOOPTaHU3MBI BBI3BIBAIOT T'PHUIIIT U aHTHHY, TY-
OepKyie3 1 KOpb?

) B xakux opraHax 4enoBeKa MOTYT o0uTaTh Mapa3sUTHYECKUE OAKTEPHH, H
<
¢ xakue 0oyie3HU OHM BBI3BIBAtOT? CoCTaBbTE TAOJIHILY.

v v v v v

Oprasnsl
p 5 Opransl 5 Hapy:xHeie
HepBHas cuctema | JbIXaTenbHOH | mumieBaputebHO# | Kposb OKDOBEI
CUCTEMBI CHCTEMBI 8

Cnucok 6akTepuaibHbIX 3a00I€BaHUI OTPOMEH: aHT'MHA, CKapJIaTuHa, Aug-
TepHsi, KOKJIIONI, (DapUHTUT, MEHUHTUT, TalMOPUT, TyOepKyJie3, cuoupckas si3-
Ba, CTOJOHSK, YyMa, Xojiepa, AU3eHTepusi, OpromHon Tud u ap. (papuHrut u
MEHUHTUT TaKK€ MOTYT OBITh BbI3BaHbI BUPYCAMU).

B pasButnm 3a0oneBaHMl, BBI3BAHHBIX OaKTEpHATbHON HH(MEKLIMEH Bax-
HBIM SBIISIETCA TO, YTO OAKTEPHM BBIACISAIOT SAbI (TOKCHUHBI), BBI3BIBAIOIINE
BOCTIAJINTENIEHYIO PEAKIMI0O U WHTOKCHKAIMIO (OTpaBJE€HHE) OpraHu3Ma, MOB-
pexkaas pasHble OpraHbl. JHOOMOKCUHbI — SIJIbl, KOTOPBIE BBIIEISIOTCS MOCHE
rudenu 1 pa3pyuieHus: KieTok Oaxtepuit. Hanbosee omacHbIM SBISETCS 9HI0-
TOKCHH MEHHHI'OKOKKA IIPH 3a00JIeBAHUHM MEHHHTHUTOM. OK30MOKCUHbE — SIIBI,
BEIJIETISIEMBIC OAKTEPUSMH B TIPOIIECCE UX KUZHEACITEITLHOCTH. (JINYTEPHsT).

OCHOBHBIM METOJIOM B JTUArHOCTHKE OaKTEePHUANbHBIX 3a00IeBAHUI SBIISCT-
csl 0aKTEPHOJIOTHYECKOE HCCIIEAOBaHUE, TIPU KOTOPOM OT OOIBHOTO Oepercs
MaTepHal, CoAepXKalluii OaKTepuHu M 3aceBaeTCs Ha CHEIHMaIbHbIC MUTATENb-
HbIe cpenbl. [Tociie pocta komoHMiA OakTepuii (0k0Ji0 48 JacoB), TaHHBIC OaKTe-
puH UACHTHPUIUPYIOTCS. BakHOCTE 3TOro MeTO/a 3aKI0YaeTcs B TOM, YTO
OTIpeieNB KOHKPETHBIM BUJL OaKTepuii, MOKHO 1M0100paTh COOTBETCTBYIOIMINI
aHTUOMOTHK, W HadaTh JedeHue. Kpome«Toro, /Ui OUArHOCTHKH OakTepu-
IBHBIX MH(EKINH HEHOIb3YIOT MUKPOCKOIIMYECKOE MCCIIEIOBaHUE OaKTepHil
U CEpPOJIOTHYECKOE UCCIEI0BaHHE."

*Ceponoauueckoe UCcieoosdriie — 8blA6NEHUe HATUYUA AHMUMEN 8 CbIBOPONIKe KPOBU K OnpedeneH-
HOMY 6UQY AHMUEHA 8030YOUmes.




OCHOBHBIM CpPEACTBOM MPOPMIAKTUKH OaKTepHaIbHBIX 3a00JIeBaHUHN Yy Ye-
JIOBEKa SIBIISICTCS TOBBIIICHNE CAHUTAPHOM KyJIbTYPHl HACEJICHHS, CBOCBPEMEH-
HOE BBISIBIICHHE W JIeYeHHE OOJIbHBIX, HOIIEHHE MapJIeBBIX MOBS30K MPH KOH-
TakTe ¢ OOJBHBIMH, MBITHE PYK, OBOIICH M (PPYKTOB, MPOTPABIMBAHUE MECT
00uTaHUS MEPEHOCYMKOB COOTBETCTBYIONIMX 3a00JI€BaHUM, BaKIIMHALIUSA U JIP.

Jnis nedenust GakTepuaIbHbIX 3a00JIeBaHU Yallle BCEro MPUMEHSIOTCS aH-
TUOMOTHKH — BEILIECTBA, BBIAEISEMbIE U3 MUKPOOPTaHU3MOB U CIIOCOOHBIE I10-
JABIIATh PAa3BUTHE APYTUX MUKPOOPTaHU3MOB M PAKOBBIX KJIETOK WM JayKe
youBaTh ux. [IepBblii IPUTrOIHBIN IS KIMHUYECKOTO MPUMEHEHHS aHTHOMOTHK
NeHUIWILTHH ObuT ronydeH B 1929 rogy A.dnemunrom. Bo Bpems I mupooit
BOIHBI Oyarofapsi MPUMEHEHUIO MEHUIMIIIMHA OBLTU CIACEHbI KU3HU MHOTUX
conpgar. B HacTosiee BpeMs aHTHOMOTHKY TPUMEHSIOTCS JJIs JIeUeHus 3a00Je-
BaHUM 4YEJIOBEKA, XMBOTHBIX M pacTeHHi. OJHAKO JIUTEIBHOE NMPUMEHEHHE
NPUBOJUT K TOSBJICHUIO YCTOMUMBBIX K HUM (OpPM MHKpoopranu3MoB. [TosTo-
My BO BCEM MHUpE NOJHUMAETCS BOMPOC 00 0TKa3e OT aHTHOMOTHUKOB KaK OT Jie-
KapCTBEHHOI'O CPEJICTBA.

1. Pazgenurech Ha TPyNIBL: «IAUUEHTB» U «Bpaumwy». [lomyunre 3aganus B
BUJIE OTIpe/IeJIEHHBIX OaKTepHaIbHbIX 3a00neBanuil. Kaxnas rpynmna «ma-
LIUEHTOB» MPEJICTABIISIET ONPEIEICHHON TpyIIe «Bpadeiy CHUMIITOMBI
«cBOETO» 3a00JIeBaHMs, a TPYIINA «BPaum» CTABUT JAUATHO3.

2. CocraBpTe TabmuIy mo OakTepuaidbHBIM 3a00JIEBAHUSAM C YKa3aHHEM
CUMITOMOB, MPOPHIAKTUIECKUX MEP U METOJOB JICUCHUSI.

3. BribepuTe npaBUIIbHBIE CYXKICHUS O OaKTEPHSIX:
1. Cnopsl HEKOTOPBIX OakTepHil MOTYT BBbIIEP)KATh KUHSUYCHHE WU

TeMIeparTypy KuaKoro azora (—195).

. bakrepun He UMEIOT MEMOPaHHBIX OPTaHOMIOB:

. Bce Oakrepun — retepoTpodsl.

. bakTepun UMErOT TUTUTONIHBIN HAOOP XPOMOCOM.

. BriepBrie GakTepun oy MUKpOCKONIOM yBHen A.JIeBeHTYK.

. baktepun mrapoBumHOW (Gopmbl — OAMWILIBI, a B BHIC TMAIOUYCK —
KOKKH.
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3a0oJsieBaHus, BbI3bIBaeMble TPUOaMu

@ B uacrosumee Bpems cpeu HHPEKIHOHHBIX GOJIE3HEl YaCTO YIOMUHAIOTCS
U TpUOKOBBIE 3a00JI€BaHUS.

* Kakoe BpeaHoe BO3/IeiiCTBHE Ha Y€JIOBEKa OKA3bIBAIOT I'PHObI?

* Kakue rpuOkoBble 3a00/1€BaHNs U€JI0OBEKA BAM U3BECTHbI?
@ Paccmotpute npeasnoxeHHsle poTorpaduu U clienaite BHIBOADL:

Ve

» Kakoe oTpunarensHoe Bo3/IeiiCTBHE HA KUBBIE OPTaHU3MbI MOTYT OKa3bl-
BaTh rpuObI?

* Kakue nH(pekunoHHbIe 3a001€BaHus BHI3BIBAIOT TPUOBI y YenoBeka?

» Kak MoxxHO yOepeubcst OT 3Tux 6oe3nei?

Ooénvicenue. Pa3BuBaeTCs B aHTUCAHUTAPHBIX YCIOBHSX: PEIKOE MBIThE TOJI0-
BbI, OTCYTCTBHE yXOJia 33 BOJIOCAMH, 3apakKeHUe BIIaMu. PacuechiBaHme TpsA3HBIMU
HOTTSIMH TOJIOBBI IPHBOJIUT K BOSHUKHOBEHUIO HA KOXKE T'OJIOBBI BOCTIAJIUTEIILHBIX
paH. DTo co3/1aeT OIAarONPHSTHBIC YCIIOBHUS JUTS Pa3BUTHSI TAPA3HTHIESCKUX TPUOKOB.

Tpubkosnie 3a60neeanusn. Yacroe npuMeHEeHNE AHTUOMOTHKOB MOKET TIPH-
BECTH K Pa3BUTHIO IPUOKOBBIX HH(MEKIMA. OHU MOTYT MPOSBJIATHCS B BH/IC Menj

® 0000000000000 00000000000000000000000

KHUX KOKHBIX BBICBIIAHUM, BOJABIPEH, IOKPACHEHUH, B HEKOTOPEIX CilydasX Har-
HoeHUWH. [pulOKM y YemoBeka MOTYT pa3BHBaThCs B JIIOOBIX opraHax. Yarie oHH

BCTpC'-IaIOTCFI B TaKHUX opraHax, KakK YXO, I1a3, HOC, B TOHKHUX y‘IaCTKaX KOXKHU.
14 X X/

Hozmegoit 2pudok. IToT rpubOK MOXKET IEPEeIaBaThCsl MPU UCTIONb30BAHUN
4y0i 00yBH B criopT3aiax, bacceiinax. [loaTomy HE0OX0AMMO cOOMOIATH Tpa-
BWJIA JTUYHON TurueHsl. OHAKO He BCErjJa KOHTAKT C TPUOKOM MPUBOIMT K 3a-
paxkenuto. [ pa3zBUTHA HHPEKLUUN HYKHBI OTpE/IeNICHHbIC yCIOBHS, KaK Harl-
pUMep, He TPOIYCKAOMAs BO3AYX 00YBb, BIaXHOCTb, HOBPEXKICHHUE HOI'TEBOM

TIACTUHKY WJTH HOI'TEBOTO BaJIMKa.




Juwaii. Xapaxrepuszyercs: MieaylieHHeM Koxu. Ha moBepXHOCTH KOKH 00-

pas3yroTcs KpacHbIe menymaiyecs matHa. OTcinanBaromuecst 0JieTHO-Cephle HITH
cepeOpHCThIC YETITyHKN HAIIOMUHAIOT 3aCTHIBITUI BOCK MM MapaduH.

Bpen, KOTOpBIN YelnoBeK MOXET HOIYyYUTh OT TPHOOB, NMPOSBISETCA B
BH/JIC OTPABJICHUN WU 3a00JICBaHUIA.

1. Ompaenenue. S11oBUTHIE BEIECTBA, BBIpaOAaThIBa€Mble IPUOAMH B IIPO-
1ecce 0OMeHa BEIeCTB, MOTYT BbI3BaTh OTpaBJICHHE. DTH BEIIECTBA HE pa3-
PYIIAIOTCS PU KUITTYCHUH WK 3aMOPaKUBaHUU.

2. Muko3bt — 310 3200JI€BaHNs, BBI3bIBAEMbBIC TTAPA3UTUIECKUMH T'pHOaAMH
y YeIIOBEKa M JKMBOTHBIX. Yarllie BCero mapasurhl MOCEISIOTCS B KOXKE, HO MO-
TyT TaKXKe BCTPEUaThCsl U BO BHYTPEHHHUX OpraHax.

PocT rpu0koBbIX 3a0051eBaHU CBS3aH C MIMPOKUM PUMEHEHHUEM aHTHOU-
OTHKOB, 3arpsiI3HEHUEM OKPY’KalOIIeH Cpe/ibl, MOBBIIICHUEM PaJAUallMOHHOTO
¢doHa u 1pyrumu (pakTopamMH, OCIAOISIONIMMHU 3AIUTHBIE CUIIbI OPraHU3MA.

1. I/ICHOHLBYSI JOIIOJIHUTCIIBHBIC HMCTOYHHKU I/IH(I)OpMaLII/II/I, COCTaBbTC
Ta6J'II/II.Iy IO KJIacCaM AJOBHTBIX BCIICCTB, BBIACIACMBIX FpI/I6aMI/I u
HUX BO3JCHCTBUIO Ha OpraHu3M 4CJIOBCKaA.

D

2. YcTaHOBUTE COOTBETCTBYIOIIME 3a00JIeBaHUs HA OCHOBE cxeMbl. [1of-
TOTOBBTE TPE3CHTAIMIO 110 NpPU3HAKaM BBIOPAHHBIX 3a00JIEBAaHUNA U
MepaM UX MpOUITaKTHKH.

TeaTUuT CTPUTYLIUH JIHILIAN

——

TrpUOKOBBIC
3200JIeBaHNs

- oGmceme GelercTst

3. Haiigute oTBETH Ha CIEAYIOLINE BOIIPOCHI:
1. Kak BBI gymaere, mouemy che00HbIE TpUOBI HEIb3sT YIOTPEOIISATh
B OOJIBIIIOM KOJWYECTBE?
2. Kako#i rpub-mapa3uT MCIOJIL3yeTCs B HAPOIHOM MEIUIIMHE TIPH
JeYeHun paka?
3. [Touémy pHCK pa3BUTHUS MHUKO30B Y JIIOJEH YBEITUYMBAETCS C BO3-
pactom 1 0co0eHHO BBICOK mocie 60 net?

\



3apaskeHne Napa3suTHYIECKUMH YePBIMU

@ JIrogu 671aroCKJIOHHO OTHOCSITCS K JOMAIIHUM >KMBOTHBIM M CUMTAIOT HX
cBoMMU Jipy3bsiMu. OHAKO HE HaIO 3a0bIBaTh O MpaBUJIAX MOBEACHHS IO
OTHOIIIEHUIO K >KUBOTHBIM.

[Touemy Ha ymnuIle HEKENATENHHO TTIAAUTH COOAK, KOMIEK MITH )K€ KyIaTh-
Csl B BOJJOEMAaX CO CTOSIYEH BOJIOM, OMACHO €CTh HEJI0)KAPEHHOE MSICO?

Kakune meps! npoduiaakTUKH HEOOX0IMMO IPeANPUHUMATh BO U30€KaHUe
TeJIbMHUHTO30B — 3apayKeHUs Mapa3suTHYECKUMU YepBIMH?
Kakoii Bpen1 opranusmy uenoBeKa NPUHOCSIT Napa3uTHYECKHe YepBHU?
Kakoe neueHue reabMUHTO30B HEOOXOAMMO IIPOBOIUTH?
3anosHUTe Ta0JIMIly Ha OCHOBE IOJIyYEHHBIX B MPEbIAYIINE TOAbI 3Ha-
HUH O YepBAX — Mapa3uTax.

THIIBI MPEeACTaBUTECIIN

\J \J

..............................I>> esecscsececsccscsccscscne

[TapazuTHuyeckue 4epBH, B OCHOBHOM, OTHOCSTCS K JIByM THUIIaM: IUIOCKHE
Y KpyTJble (HEMaTOIbI).

3a0osieBaHus, BbI3bIBAEMbIE MAPA3UTHUECKUMH YEPBSMHU, HAa3bIBAIOT T€Jlb-
MUHTO3aMH. Te€pMHH TeIbMHHT (OT Tped. FeJIbMUHT — YepBb) ObLIL. BBEJCH
I'nnnokpaTrom, KOTOPbIH MOJpOOHO Onucall HEKOTOpbIE 0OJIC3HU, BBI3BAHHBIE
Mapa3sUTHYECKUMU YEPBSIMHU.

[To yucny GOJBHBIX B MHUpE 3apa)KCHUS KUIICYHBIMH I'eIbMUHTO3aMHU 3a-
HUMAIOT TPETbE€ MECTO. Y UeJIOBEKa 3aperuCTPHPOBAHO I[IAPA3UTHPOBAHUE
cBbimie 250 BUIOB TeIBMHUHTOB. B 11em0oM, T1apasutapibie 00JI€3HU SBISIOTCS
MPUYUHON 33I€PKKHU MICUXUUYECKOTO U (PU3UUCCKOr0 pa3BUTHUS JI€TEH, CHIKA-
I0T PabOTOCIIOCOOHOCTh B3POCIBIX JHOAei. BbI3biBast ajuiepru3aluio OpraHus-
Ma, OHM CHMYKAIOT €r0 COMPOTUBIIEMOCTE K MH(EKIIMOHHBIM 3200JIEBAaHHSIM.

CymiecTBoBaHME Napa3UTHUYECKNX HE€PBE B OpraHM3ME UYE€IOBEKa MPOsIB-
JISIeTCsI 110 PSSy IPU3HAKOB.




Moser Moker
TIPUBECTH K MPOHMCXOTHUTH Bxemymxe u | Bo3HHKAIOT BO BpeMst
HenpoxoaumocTy| Bbinenenue

B pE3ysIbTaTe KHIICYHUKE UICT JABUKCHUS ‘iepBCﬁ B

KUIIIEIHNKA JKAIIKAX . -
., | BOCHayieHWs | BOCHAIMTENBHBIN | CyCTaBHOM KHJKOCTH
M 3aKPBITHIO | UCIIPAKHEHHH.
SRS B TOHKOM TIpoLECC. 1 MBIIIIIAX.
IIPOTOKOB. KHIICYHUKE.
[IposBrsercs
B pesylbTare PasBuBaetcs B
MIPOHUKHOBCHHUS oL . V nereit LSIEENIELE
Hacro napasuTaMu
KPYIHBIX MOIICKYIL | g chipanms poGyx- MJIAJILIETO P
4yepe3 CTCHKH STOBUTHIC
4acTu JIeHHe BO3pacTa
BOPCHHOK BCIIE/ICTBHE BEILlECTBA
NIUTATEeNbHbIX | BO BPEMA NPOSIBIISIETCS BO
2B UDACH pemecs | HOUHOO CHA, BDEMSL CHA pasapaxaroT
R P ’ HEPBHYIO CHCTEMY.
CIAU3UCTON IIapasHTOM.
KHIIIEYHHUKA.

B 3aBucHMMOCTH OT LMKJIa pa3BUTHS U MyTeil pacpoCTpaHEHHS TeIbMHUHTOB
JEJIAT Ha 3 TPYIIIBL:

1. Konmaxkmmnote zenomunmel. J{ns HAX XapaKTEpHO BBIJCICHHE 3PEIBIX
WIN TIOYTH 3PENbIX SUI, KOTOPBIE HEIOCPEICTBEHHO 3apa3Hbl JJIS YEJIOBEKa.
YenoBek 3apakaeTcs yepe3 MpeaMeThl 00uxo/a u rps3ubie pyku. K aToi rpyri-
Ie, HalpuMep, OTHOCUTCS OCTPHUIIA, BBI3BIBAIOIIAs SHTEPOOHO3.

2. T'eozenvmunmopl. XapakTepu3ylOTCS MPSIMbIM IHMKIOM pa3BHTHS, O3
MPOMEXKYTOUHBIX X03s5€B. [1apa3uThl 3TON TPyNIbI BBIACISIOT HE3PENbIC fiila,
KOTOpbIE ONPEIETICHHYIO YacTh Pa3BUTHUS JOJDKHBI IPOUTH B ouBE. JlocTUriyB
MHBA3MOHHOH (3apa3HOi) CTaauu, MapasuThl MOMAAI0T B OPraHU3M YeoBeKa
pasnuaabIME Ty TsMH. K 3T0i1 rpymnme, Hanpumep, OTHOCUTES acKapuia.

3. Buozensmunmot. Vmerotr Hanbosee CIOXKHBIN [IUKJI pa3BUTHS CO CMEHON
X035€B. MoryT OBITh 3apa3HbIMU JUIS YEIOBEKa Ha ONPEAETICHHOW CTaIuH pa3-
ButHs. K 3T0if rpymnre, HanpumMep-0THOCUTCS ObIUUil LIENIeHb, BHI3BIBAIOIIUN Y
YeJI0BEKa TCHUAPUHXO03.

Hano y4ecTs, 4TO TSHKECTD 3a007eBaHNs 3aBUCUT OT KOJIMYECTBA Mapa3nuToB,
MIOTIABIINX B OPTaHU3M XO35MHA M €r0 WHANBHAIYaIbHON YyBCTBUTEIHHOCTH.



I'enbMHUHTBI MOTYT OOUTATh y YeslOBEeKa MPAKTUIECKH BO BCeX opranax. Bo
MHOTHUX CIIy4asX JUJIsl IIONa/JlaHusl B ONPEECIICHHBIA OpraH IeJIbMHUHTHI OCYIIEC-
TBISIOT MUTPALMIO 10 KPOBEHOCHBIM COCYJlaM HJIM HEMOCPEICTBEHHO uepe3
TKaHU MOTYT IONAacTh B Jpyrue opranbl. MHOTHE YepBHU-Tapa3uThl MOTEPSIU
CIIOCOOHOCTH K CAMOCTOATEIHLHOMY TIEPEBMKCHUIO, B 3HAYUTEIHLHOU Mepe yII-
pocTunack UX HEpBHasg cucreMa. st ynep:kaHus BO BHYTPEHHMX OpraHax y
MHOTHX U3 HUX UMEIOTCS NMPHCOCKH M KPIOYKHU. JIEHTOUHBIE YepBU CIOCOOHBI
MOrJIONIATh MUTATEIbHbIE BEIECTBA BCEH IOBEPXHOCTHIO TeA.

3a peIKUM HCKIIIOUEHUEM OOJBHOU YeIOBEK HEMOCPEICTBEHHONW OmacHoC-
TH JUI OKPYKAIOIIMX HE MPEICTABIISET, HO SBJIAETCS HCTOYHUKOM PacIpocTpa-
HEHUS TeJIbMHUHTOB BO BHEUTHIOIO CPEIY.

I'ensMHUHTBI TPHOOPETH CITIOCOOHOCTH K JUTMTEIIHHOMY CYIIECTBOBAHMIO B
opranusMme 4enoBeka. HekoTopbie 0coOHM KHMBYT A0 25 JET M MOTYT JOCTHYb
TUTAaHTCKUX Pa3MepOB.

Jns mpoUIaKTUKKH TEIbMUHTO30B HEOOXOAMMO COONIOATh B TEPBYIO
ouepelb JUYHYIO TUTHEHY, a TAK)Ke TUTUEHY MUTaHUs.

JleyeHnue reIbMHHTO30B MPOBOIUTCS C UCIIOJIB30BAHUEM KaK OJHOTO, TaK
U HECKOJIBKUX IPOTHBOIVINCTHBIX JIEKAPCTBEHHBIX MpENapaToB, KOTOPbIE Ha3-
HayaeT Bpay MOCJe TUIATEIbHbIX AHAJTM30B HA BBISBICHHUE [1aPA3UTOB.

@ 1. Brumure npuyMHbI CIEIyONUX HAPYIICHUH MPH TeIbMUHTO3aX:
a) 6o B cycTaBax

b) HEMPOXOMMOCTb KEITYHBIX ITyTeH ¥ KHIICUHUKA

C) BOCTIAJICHHE KUIIICUHHUKA

d) Kunkwii cTyn

2. [IpoBenute uccienoBaHre U OOOCHYWTE CBOM OTBETHI Ha CIEIYIOLIUE

BOIIPOCBL.

1. Kakue reabMUHTBI MOTYT BBI3BATh CYXOH IPOJOJKUTENbHEIN KallleIh
0e3 MPU3HAKOB IPOCTY/IbI?

2. IlouemMy npH reJIbMUHTO3aX MOTYT HAOJIIOAAThCA ChIb U 3y [, KaK IpU
ameprun?

3. Kakue 4epBM — mapasuthl y JI€Teld MOIYT BBI3BaTh 3yA B 00JIacTH
3aJHero npoxoja?

3. IloaroroBbTe CHEMUATBHBIM BBITYCK CTEHTAa3€Thl C WILTIOCTPALMAMH,
TTOCBSIIIEHHBIA MPO(HIAKTHKE TSIbMUHTO30B H Pa3MECTUTE Ha CTEHE B
KJIacce.




3a0osieBaHusl, BbI3bIBaeMble OHOKJICTOYHBIMH
(mpocTeiilMMHU) JKMBOTHBIMH

©@ Bau y>K€ U3BECTHBI HEKOTOPBIC OOJIE3HU, BBI3BIBAEMbBIC MPOCTCUIITUMU
*kuBOTHBIMU. HazoBurte mx. Kak oHu Bo3aeicTBYIOT Ha opranuzm? Uto

HaJ0 NpeANpPUHUMATD,

qTOOBI 3AIIUTUTECS OT 3THX 00JIe3HEel?

[TpocMoTpuTe U 3aM10IHUTE TAOIHILY.
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OI[HOKJ'ICTO‘IHBIG JKUBOTHBIC MOTYT MMAPa3UTUPOBATH B PA3HBIX MCCTAX. B
COOTBCTCTBUH C 3TUM, UX MOKHO CTPYHNIIUPOBATH CICAYIOIUM o6pa30M:

Mapa3uThl OPTaHOB
MOYEIOJI0BOMI
CHCTEMBI

Mapa3uThl B pa3HbIX Tapa3uThl [1apasuTel B
TKaHAX KHMIIEYHUKA POTOBOH IOJIOCTH

3a6OJ'IeBaHI/I5[, BBI3BIBACMBIC HpOCTCﬁHIHMH JKMBOTHBIMH, HA3bIBAKOTCA npo-
mo3003amu. Jlis 4yeloBeKa XapakTepHBI CIEIyIONIe MpPOTO3003bl: ameOuas,
TPUIIAHOCOMO3, JICHIIIMAHN03, JTSIMOIN03, MAIAPHsL, TOKCOIIIa3MO3.

Br1 yxe 3HaeTe, 4To Tu3eHTepHiiHas aMe0a OTHOCHTCS K CApKOIOBBIM B 00-
pasyer sI3BbI B TOJICTOM KHILIEYHUKE Y YenoBeka. Llucra nu3enTepuitHoil ameOb
conepxut 4 sirpa. MyXu MOTYT MEPEHOCHTH LIUCTHI C UCIIPAKHEHUH OOJIBLHOTO
YeJI0BeKa Ha IMUIIY U pa3HbIe TpeaMeThl. [loce momaganus B jKeIya09HO-KH-
HICYHBIN TPAKT YeJIOBEKa, 000JI0YKA IIUCTHI PACTBOPSIETCS, KAXKIOE SAPO JACTHT-
cs ToToJIaM M 00pasyeTrcsi BOCBMHSIIEpHAs ameba, W3 KOTOpoil obOpazyercs
8 mouepHUX KIETOK.

Tpunanocoma, JeHIIMaHUS U JIIMOINS OTHOCATCS K KJIACCy JKI'yTHKO-
HocueB. Tpumanocomos pacripoctpanen B Adpuke. Ilepenocunkom Tpu-
MAHOCOMBI SBJIISIETCA MyXa ye-ye. DTOT MapasuT uepe3 KpoBb MPOHUKAET
B CIIMHHOH M TOJIOBHOI MO3I, BBI3bIBasi COHHYIO 00JI€3Hb, KOTOpAst MPOsB-
JsIeTCsl B BUJIE CUIIBHOW TOJIOBHOM OOJH, TMXOPAAKH, YpE3MEPHON COHIIH-
BOCTH, JIBUTATEIILHBIX HAPYIICHUH.

Jleiimanno3 BCTpeyaeTcsl B CyOTPOIMYECKUX M TPOIMMUYECKHX CTpa-
Hax, B TOM 4ucie U B AzepOaiimkane. [lepeHocurkamu SBIASIOTCS CAMKU
MOCkHTOB. [Ipu KOkHOI (QopMe B MecTe yKyca BHadaje o0pasyloTcs '
Y3€IIKH, U3 KOTOPBIX BIIOCJIECTBUHM 00pa3yIOTCs HE3aKUBAOIIHE SI3BbI.

T

JlambOnmozom wame Oomneror nerw. lloaBwkHas Qopma JssMOIMN
uMeeT 4 maphl KTYTHKOB, IIPHCACHIBATEIBHBIN TUCK, C TIOMOIIBIO KOTO-
pOro OHA TPUCACHIBACTCS K. CIM3UCTON 000JI0UYKE TOHKOTO KHIIICYHHKA.
[MpoHrKasi U3 TOHKOW KHUIIKW B TQJICTYIO, JTSIMOJIUU TEPSIOT CBOO MOJ-
BUJKXHOCTb U HpeBpaHIaIOTCH B IIYCTHI, KOTOpI)IC BBIICIIAOTCA BMECTE C
UCTIPOKHCHUSAMH.

V andangay 4 e




Massipusi BcTpedaeTcsi B TPOIMUYECKUX U CYyOTPOIMYECKUX CTpaHaX.
JKW3HEHHBIN UK MaspUIHOTO Napa3uTa, KOTOPBI OTHOCUTCS K CIIO-
POBHKaM, JIOCTaTOYHO CJIOKHBIH. OCHOBHBIM XO3SIMHOM BO30YIHTEINS
MaJSIpUU — MaJIIPUIHOTO TUIa3MOAMs ABIsieTcs komap. B Tene mans-
puifHOr0 Komapa poja AHodernec MpOXOIUT MoJoBasi ¢aza pa3BUTHA
napasuta. [IpoMexyTOUHBIM XO35SMHOM SBJIIETCS YEJIOBEK, B OPraHU3-
Me KOTOpOro IpoTekaeT Oecnoas ga3a pa3BUTHUA apa3uTa.

Mansipusi CONpoOBOXKAAETCS MEPUOIUYECKUMH TMPUCTYIIAMU JIUXO-
PaIKu ¢ TOBBIIIEHHEM Temieparypsl 10 39-40°C, yBenndeHneM pa3me-
POB ME€YEHH U cene3eHKH, aHemuel. CyliecTByeT HECKOIBKO (OpM 3TO-
ro 3a00JieBaHUs, HO CaMOW TSDKEJIOH M3 HUX SBISETCS TPOIMYECKas,
KOTOpasi €KEero/IHO YHOCHUT KM3HU COTEH ThICAY JIoJiel B cTpaHax Ad-
pUKH U A3uH, IPEUMYLIECTBEHHO JIeTel B Bo3pacte o 1 1o 5 Jer.

Ha teppuropun AsepOaiimkana ¢ Hayama XX BeKa BCIBIXHYJO 5
SMUAEMUN MasipUH, HO CaMOW MacIITaOHOW M3 HUX CTajla dMUACMHUS
1931-1939 romoB, Korja KOJMYECTBO HH(PHUIMPOBAHHBIX JIOCTHUIIIO
660—ThIcsTuHON oT™MeTKH. [TocnenHss snuaeMus Masipuy HaOIro1anach
B 90-e roabl. B Hacrosimee Bpems Onaromapsi mpoUIakKTUIECKUM Me-
paM ynajoch CBECTH JJO MMHUMYyMa Cllydad 3a00JIeBa€MOCTH MaJlsipHeit
B HAIlIEH CTpaHe.

TokcomnasMa OTHOCHTCS K KOKIUIUSAM. OCHOBHBIMH XO3S€BaMH
TOKCOIJIa3M SIBJISIFOTCS IIPEACTABUTENIM CEMENCTBA KOLIAYbUX, a POMe-
KYTOYHBIMH — Pa3HbI€ BUJbI TETUIOKPOBHBIX JKUBOTHBIX, B TOM YHUCIIE
moau. TokcoruiazMo3 o0bIYHO Y JIFOJIeH MpoTekaeT Jierko. OIHAKO IS
m10/1a OepeMEeHHOM KEHIIMHBI ¢ TOKCOIIa3MO30M, a TAK)KE UEJIOBEKa C
MOHIKEHHBIM MMMYHHUTETOM 3Ta OOJI€3Hb MOXET MMETh Cepbe3HbIe
TTOCIIE ICTBHSI.

- - "

© 1. OtBerbTe Ha CleTyIONIME BOMPOCHI:
1. TToueMy B ouarax Majispuu TPOBOJMTCS OCYHICHNE 320070UEHHBIX

® 6000000000000 00000000000000000000000 0

Y4aCTKOB UJIM UX OIPBICKMBAHUC He(bTLIO?

:
\

2. ITouemy nmozield, mepedoIeBIINX MaJISIPUeid, CTaBAT Ha TUCTIAHCEPHBIN

y4deT Ha 3 rojia 1 00CIIeAYIOT MPH JIFOO0M MOBBIIIEHUH TEMIIEPaTyphl?

3. Kak BhI AymMacTe, € KaKOM 11eJIbI0 YYCHBIC BBIBOJAAT I'CHCTUYCCKU

MOJIM(ULIPOBAHHBIX KOMapOB?

2. Ucnonws3ys otuersl BO3 mo. manspuu, MOATOTOBBTE MPE3CHTAIIHIO,

MOCBALICHHYI0 00pr0e ¢ Massipueil B Mupe.

3. Ycranosure IIyTH NPOHHUKHOBCHHA IMAPAZUTUUCCKUX HpOCTGﬁH.IHX B

Oprdadiu3mM YCJIOBCKA U MPCACTABbTC B BUIC Ta6J'II/II_IBI.



3aboj1eBaHusl, BbI3bIBa€eMbl€e U
pacnpocTpaHsieMble YJI€HUCTOHOTUMH

@ C JaBHUX BPEMCH JIIOANW YCTaHABJIMBAJIM CETKHU B CBOUX JXKUJIUIIIAX.

e Jls1 yero oHM ATO Jenann?
* M3BecTHBI 1 BaM 3a00JIEBaHUSA, BBI3BIBACMBIE M PACIPOCTPAHSIEMBIC
yneHucronorumu? Ha3zosure ux.

KaKMe U3 HUX SIBJIAIOTCS BO30YAMUTENAMH, a4 KaKhe — MepeHOCUnKaMu HHQEK-

IIMOHHBIX 00JIe3HEH UetoBeKka?
. /B
| J .

(4) CrpynnupyiTe TOKa3aHHBIX Ha PUCYHKaxX 4ieHUCTOHOTHX. Omnpemenure,

B

.

/
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PacnipocTpansiemMple YIEHHCTOHOTUMU 3a00JI€BaHUS JAETATCS Ha JIBE TPYIIIbL:

3a6osieBaHusA, Pa

3agosieBanus1, pacnpocTpaHsieMble

YJICHUCTOHOTMMH YeCKHMHU
TOJIbKO YJICHUCTOHOTUMH
~ dakrop
A\
ChinHOH THd, MaTSPUS, KENTast e \-IyMa,
JIMXOpajKa A \ TYJISIPEMUS

W3BecTHB! BUpYCHBIE 3a00JI€BAHMSA, PACIIPOCTPAHSIEMbIE YJIEHUCTOHOIMMH.
Bosnbmioit Bpen B pacnpocTpaneHny 3a00j1eBaHuil HaHOCAT Kiemu. OOuras Ha
TeJe ps/ia )KUBOTHBIX, KIEIIU BPeAAT U UENIOBEKY, PACIPOCTpaHssd HHPEKIMOH-
Hble 3a001eBaHMsA. B Tene Kiemeil pa3MHOKAIOTCS U COXPaHAIOTCS JUINTEIbHOE
BpEMsL BO30YIUTEIN pa3HbIX O0NIe3HEH.




I'ama3zoBble Kiemu

B mecre ykyca pasBuBaercs
naepMatut®. SBistoTcs mepe-
HOCYMKaMHU KIICIIEBOTO JHIIE-
¢danura, smoHCKOro HsHIeda-
JINTa, Aa3MaTCKON KJICIIEBOM
JKEJNTON JIUXOPAaJKH, YyMbl WU
JpYyrux Oone3Hen.

HxkconoBbie kiemu
Bcerpeuarores Ha Bcex Mare-
pukax. [lapasutupytor, B oc-
HOBHOM Ha MJIEKOIMTAIOLIMX.
SBIsTIOTCS IEPEHOCYNKAMU BO3-
OyauTenell KJemeBOoro 3HIle-
¢danura, TYISIpPEMUN U JPYTUX
60J1e3HeN.

Knemm-kpacHorenxkn

JInuuHKY U B3pOCIIbIE 0COOU ITUX Kile-
1Iel MMEIOT KPacHyro OKpackKy. MoryT
TiepeiaBaTh YeyIoBeKy OOJe3Hb IyITyra-
MYILIH (SITOHCKYEO PEIHYO JIMXOPALIKY).

ApracoBble Kjelu
OoburaroT B HOpax MIEKOMUTAIOIINX,
rHe37aX MTULl U SKWIUIIAX JIONEH.
[TepeHocsaT BO30OyaUTENEH CBHITHOTO
Y BO3BPATHOTO TU(DA, UyMBI.

YecoToUHBIH KJIEI

IIpoHMKast B KOXKy 4ENIOBEKa, BbI-
3bIBAET YECOTKY.

UecoTka mMposBISIETCS CHUIIBHBIM
3yZIOM, OCOOSHHO B Be4epHee M B HOY-
HOE BpeMsi CyTOK. 3y TPHU YECOTKE
BBI3BIBACTCSI HE MEXaHWYSCKUM JIeH-
CTBUEM KJICLIEH, a AJUIEPTUYECKON pe-
aKIMeH Ha TIPOTYKTHI BBIICIICHUS STHX
napa3utoB. [IpokmanpiBasi XOObI TMOT
POTOBBIM CJIOEM SIUAEPMHECA, CaMKa
©XKeIHEBHO OTKIAAbIBacT 2-3 siia. U3
S 00pa3yloTCsl JTMYMHKH, KOTOPLIE
ocJie ByX HeJesb pa3BUTHS MPeBpa-
IIAIOTCST BO B3POCIBIX 0codeli. 3aremM
OHU TOJHUMAIOTCSI K TIOBEPXHOCTH KO-
KU ¥ criapuBatores ¢ camiamu. Cam-
I1BI TTOCTIC OTUIO/IOTBOPEHHMSE [TOTHOALOT,
a CaMKH MOTYT TICPENABAThCS IPYyTOMY
XO3SMHY WM OISATh TIOTPYXAIOTCS B
KOKY TPEKHEr0 XO3suHA. 3apakeHre
YECOTKOH MPOUCXOAUT MPH OBITOBBIX
KOHTAKTax — 4epe3 ONeXKy, MOCTEeNb-
HOe Oenbe U T.1. OCHOBHBIMH TIpeTia-
paraMu JUisl JIEY€HUs] YECOTKU SIBIISIOT-
cs cepHas Ma3b WM OCH3WIOSH30aT,
KOTOPBIE BTUPAIOTCS B KOXKY.

* Jlepmanium — 60CHAAumMensHblll. npoyecc, NpomeKaiowuil 6 Kodxce noo Oelicmeuem @QU3UYecKux,
XUMUHECKUX UAU OUONOUECKUX (PAKMOPOS.



BJsioxu SBISIFOTCSI TIEPEHOCUMKAMHU Pa3HBIX
OakTepHii, BUPYCOB, MAPA3UTHICCKUX YEPBEH U
MPOCTEUIINX, BBI3BIBAIONIMX O0Je3HU. bioxu
OOHTArOT Ha IOBEPXHOCTH TEJA IITHII, MICKOIIH-
TAFOIIMX, IPYTHX )KUBOTHBIX, & TAK)KE B MECTax
ux oburanusi. OHU MUTAFOTCS KPOBBIO ATUX HKHU-
BOTHBIX. HeKOTOpBIC BUJIBI TIOCIIC BHICACHIBAHUS
KpPOBH MOTYT XUTh 10 18 mecsieB. B 3aBucu-
MOCTH OT CE30HHOHW aKTUBHOCTH MX HAa3bIBAIOT
3UMHHUMHU WU JICTHUMH OJIOXaMH.

B3pocrpie 010XH pacmpoCTPaHSIOT YyMmy.
OOwuTasi B mepcTH rPhI3yHOB, OHH MOTYT CTaTh
NPUYUHON BO3HHUKHOBEHUS M PACIIPOCTPAHCHUS
SMUICMUIA. BIIOXH SBIISIOTCS TaK)KE MEPEHOCUH-
KaM# BO30OYIUTENCH TyJIIPEMUH, CHOMPCKOA 513-
BbI, OpyIIeIuIe3a, poKa3bl M APYTHX OOJIC3HEH.

Komaps! pacnipocTpaHeHbl OT TyHIpPBI O
IIyCTBIHb. B HEKOTOPBIX MECTax MX MAaCCOBBIE
CKOIUICHHUS] HapyIIaloT HOPMAaJbHBI 00pa3
JKA3HM 4eloBeka. Bel 3Haere, 4yTo Manspuil-
HBII KOMap, SBJISSICH OCHOBHBIM XO3SIMHOM MaJlsi-
PHUIHOIO IapasuTa, PaclpoCTPaHIET MAILIPHIO.
Kpome Toro, komaps! SBIISFOTCS IEPEHOCUNKAMH
TYJSIPEMHH, PAa3HBIX BHJOB SHUE(ATNUTA, JIHMXO-
pazok u ap. 6one3Hei.

MockuTsl

Tak ke, Kak ¥ Y KOMapoB, ONACHBIMHU SIBJIS-
IOTCSI CaMKi U3-32 KpoBococaHusi. OHU MOTyT
PaCIpOCTPAHsTh 1 BBI3BIBATH SMHUIECMUU KOX-
HOTI'0 ¥ BUCIIEPAILHOTO (BHYTPEHHUX OPTaHOB)
JeIMannosa, Jmxopanku Jlenre. MocKuThl
BCTPEYAIOTCS B MECTaX OOUTAHUS B yOSKHUIIIAX
Pa3HbIX JKUBOTHBIX.




Bmm nepeHocaT BO30yAHMTENCH CBHITHOTO
Y BO3BPATHOTO TH(]A, BOJIBIHCKON JTHXOPAIKH.
Bo3sBparHeiii TH(] mnepemaeTcsi OT OOTBHBIX
JIIOJIEN 3I0POBBIM TOJIBKO yepe3 Buied. Bo
BpeMsl pacyechlBaHMsI MECTa yKyca BIIM pa3-
JIABIIMBAIOTCS U Yepe3 MOBPEKIACHHYIO KOXKY
B OpraHuM3M YeJOBEKa IMOMAJAar0T Mapa3uThl
W3 Tena BiIer. Takue BUJIBI BIIEH, KaK T'OJIOB-
Hasl BOIIIb, IIJIATSHAS BOIIb M JJOOKOBas BOIIb
SBJISIFOTCS DKTOMApa3UTaMH.

Myxu

HekoTopeie BuaBI MOTYT BBICACHIBATH
KPOBb Y€JIOBEKA U )KUBOTHBIX. MyXH TIEpEHO-
csaT okoso 70 BUIOB MHUKPOOPTaHU3MOB, KO-
TOpBbIE MOTYT BBI3BAaTh pa3HbIE 3a00JEBaHUS,
K PUMEPY, TU3CHTEPHIO0, OPIONTHON TH(, XO-
nepy, TOJUOMHUETHUT, TU(TEpHIo, TyOepKy-
7e3, CHOMPCKYIO SI3BY, UyMy H JIp.

Takum 06pazoM, KpOBOCOCYIIHE WICHHCTOHOTHE MOTYT OBITh TEPEHOC=
YUKaMK Pa3IW4HbIX 3a00JI€BaHUI UYENIOBEKAa, a TAKXKE BbI3bIBATH AJIEPIH-
YECKYIO PEAKLUIO B MeCTe yKyca. Il yMEHBIIIEHHS TAKOW PEAKIUU UCTIOI b~
3yIOTCSl aHTHUTMCTAaMHHHBIE MpenapaTsl. Hambonee pacnpocTpaHEeHHBIMU
9KTOMApa3UTaMH YeJIOBEKa SIBJISIFOTCS BIIM, BBI3BIBAIOIINE 3a00I€BaAHUE KO-

KM U BOJIOC — IICAUKYJIC3.

IToutn 3a 500 net 10 H.3. [€poOAOT MHCaI, YTO V ETHIIETCKUX *PEIOoB 1
micapei Bcerna ObUIM TINATEIBHO BBIOPUTHI I'OJOBBI, YTOObI «..HUKAKast
BOILIb MJIM MHAsi HEUYMCTasl TBApb HE MOIVIA I[IPULEIIATHCS K HUM, KOrzna

OHH CIIy)KaT Ooram...»

YBenmMUeHNE YHCITa 3aPKEHHBIX BITAMU TIPOUCXOINT BO BPeMsI BOIH, Ka-
TacTpod, KOr/Ia JFOIU KUBYT CKYSeHHO, B aHTUCAHUTAPHBIX YCIOBHUSX. Brim
MIEPETAFOTCS OT YEJIOBEKA K YEJIOBEKY-1IpU HETOCPEACTBEHHOM KOHTAKTE WITH
4epes3 OJekILy, OCTeNbHOE Gelbe, mpeaMeThl 001nxo1a. OCHOBHBIMU CUMIITO-
MaMU BIIMBOCTY SIBJIIFOTCS KOXKHBIN 31, IPUKPETUICHHBIE K BOJIOCAM KENTO-
BaTO-0CIIBIE THUIBT (SHIIa BIICH).



@ 1. 3anmonHUTE MPUBEICHHYIO HUXKE TAOIHUILY:

2. Beisicaure:

Kakwue ycnoBus, 00pa3 )u3HH, XapakTep IpodeCCHOHATEHOM e Teb-
HOCTH YeJIOBEKa MOTYT CIIOCOOCTBOBATh KOHTAKTaM YEJIOBEKa C YJICHHUC-
TOHOTHMH, i KAKUM 00pa30M MO>KHO MHHUMHU3HUPOBATH 3TH PUCKH?

3. Ucnonb3ys UCTOUHUKHM HH(POPMALIMH, COCTaBbTE KAPTy paclpeaeseHus
OTIAaCHBIX IS YeJIOBEKA WICHHUCTOHOTHX I10 pailoHam A3zepOaiimkaHa.




Bopbb6a ¢ nHpeKIUOHHBIMHI
3200/ 1eBAHUSIMHU

@ Bwmecte ¢ moxonomanneM yBEIMUMBAETCS KOJIMYECTBO psisia MHPEKIIMOH-
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HbIX 3a0oneBanuil. lyia mpenorBpaimieHus] MHOEKIMOHHBIX 3a00JeBaHUIMA

MIPOBOJISITCS. MEPBI, HATIPABJIEHHbIC HA CHI)KEHHE UX KOJIMYECTBA, a B HEKO-
TOPBIX CIIy4yasiX, Ha TIOJIHOE YHUUTOXKEHHE BO30Yy TUTETCH.

* UTO HY>KHO JIeNIaTh, YTOOBI HE 3apa3uThC MH(PEKIIMOHHBIMH O0JIE3HIMMU?

* Eciu 4enoBek mbeT KUISTICHY IO BOY, TO OT KaKMX 0O0JIE3HEH OH 3aIlUIIeH?
Q Crpynmupyiite Bo30yIuTeneii 1 MepeHOCYHMKOB OOJIC3HEH.

BrrsicauTe, ¢ KakMMU OOJIE3HSMU CBSI3aHBI BO30YIUTENN U IIEPECHOCUUKH,
U KaKue Mepbl 00pbObI HEOOXOMMO NMpeApUHUMATh?

MepompusTisi M0 MPEJOTBPALICHHIO PACTIPOCTPAHEHHS WHQPEKIIMOHHBIX

3a00JIeBaHMI JIENATCS HA 3 TPYIIIBL:

1. HanpaBnieHHbIe HA UICTOUHUK HH(EKIUY;

2. YcTaHOBIEHUE MEXAHU3MA 3apaKEHNUS;

3. HampaBaéHHBIE HA BOCIPUUMYHUBBINA OpraHU3M — JIMI, KOHTaKTUPO-
BaBIINX C UCTOTHUKOM HWH(D)EKIIHUH.
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. X CBOCBPEMCHHOC BBISABJICHUC U

. MEJIMIIMHCKOE HAONIOJICHUE 332 HUMH,

. OBICTPBIC MPOPUIAKTHYCCKIE MEPOTTPUSTHSL,
. U30JISIUS;

. IPOBEJICHUE TIPOCBETUTEILCKUX PaldoT.

. CBOEBPEMEHHOE BBISIBIICHUE NCTOYHUKA
WH(EKINY, TPaBUIIbHAS U CBOEBPEMCHHAS
MOCTaHOBKA JINArHo03a;

. ”HHOPMHUPOBAHHUE;

. U30JIALHUS;

. CAHUTAPHO-BETEPUHAPHBIC MEPOIIPHUSITHS
(BBIsSIBIICHHE OOJIBHBIX KUBOTHBIX H JP.).

. OpraHbl MUIIEBApEHUS;
. IbIXaTeNbHbIE My TH;

. KPOBB;

. KOXa.

. BBIZICJICHUC B036YZ[I/ITCJI$I 13 3apaXKCHHOI'O

OpraHu3Ma;

. COXpaHeHHe B OKpYXKalolei cpeze;
. IOBTOPHOE MPOHUKHOBECHHUE B

BOCIIPUUMYMBBIM OPraHU3M.

MMOCTaHOBKA HAa Y4€T,

* O6cynuTe, U3 KaKUX 3TAlOB COCTOMT MEXaHU3M 3apakKeHUs! MH(EKIH-

OHHBIMH 3a00JIEBAaHUSIMU.

Cy1iecTBeHHOE 3HAUYCHUE IS TTPEIYTIPEKACHUS 3a00JI€BaHU UMEET. 00e3-
BpexuBaHHe Bo30yauTenel. J[ist 3Tol 1enu MpoBOAATCS CIIETYIOLUFE: OCHOB-

HBIC MEPOTIPUATHA:

VHU4YTOXKESHNE
BO30yAHUTEIICH
XUMHYECKUMH U
OMOJIOTHYECKUMH

npenaparamu.

A

-
YTOXKCHHE
WBBIX
MEPEHOCUYNKOB
BO30OyIUTENCH
WHQEKITMOHHBIX
3a00JIeBaHHH.

OC}’]JICTBJISI?CH ‘
HOCPEZICTB

Bosnbiioe sHageHue st npeaynpekIeHuUs 3a00I€BaHI UMEIOT IIPHUBHUBKH.




@ 1. Mnorna nomaiHue KOBphI MIPOTHPAIOT CMEChIO0 CKUIMIApa ( KUIKOCTh
U3 CMOJIBI COCHBI), KepocuHa 1 MbUta. OOCyaHTe, ¢ KaKOH ILENBI0 3TO
JenaeTcs.

2.

WHorna npoTHB IpbI3yHOB MCHOJIB3YIOT CelManbHbId Kied. K kakoit
rpymnme npopuIaKTHIeCKUX MEPOTIPUSTUN MOKHO OTHECTH ATH JICHCTBHUSI.
YTounute, kakue 00JIE3HU PaCIPOCTPAHSIIOTCS TPhI3yHAMHU.

3. YcTaHoBUTE COOTBETCTBUE:

a) YHUYTOXKCHHUE TPHI3YHOB \
b) yHHUTOXREHKE OII0X
Aesuneri C) anmapar Jyisl BbICYLIMBAHN
CTepUIIH3AIIHS d) #iox
JCSHHCCKILIA €) KUMsIueHne
f) aspozoib
N A -

4. CobGepute Marepuall O TOM, MPOTUR KaKuX 3a00JIEBaHUM U C KAKOTO
BO3pAcTa JICTSM JIeNar0T TPUBUBKU. [10Ar0TOBRTE NIpE3EHTAITHIO.



Tembl 1J11 npe3eHTANUMI
u pedeparoB

1. Cmamucmuyeckas ungopmayus 06 snudemusix, yHecuux Haubonee
3HAUUMENbHOE KOTUYECHB0 YeN08eHeCKUX HCUSHEI.

2. Dnudemuu 6 Asepbatiodxcane, paiionbl pacnpocmpanenus u npuUduHbl
B03HUKHOBEHUS.

3. Meponpusmus, npedynpesicoaroujue 03HUKHOGEHUE INUOEMULL U Heob-
X00UMOCMb COONOOEHUS NPABUIL USUEHDL.

4. 3abonesanus, évizvigaemvle NPOCMEUUUMU HCUBOMHBIMU U NYMU 30a-
WUmsl OM HUX.

5. Onacnwie supycwi cospemennocmu (HINI, 3uxo, D6ona), vizvieaemvle
uMU 3a001€6aHUA U NYMU 3AUUNBL ON HUX.

6. Muxo3vl u npuduHbL UX PACNPOCMPAHEHHOCIU.

7. FefleuHm03bl, NPUYUHBL UX NOAGIEHUA U NYMU UX YCNIPAHERUA.




I11. DBosIOUA OPraHNYECKOT0 MUPA

I1asieoHTOIOrMYECKHE JOKA3ATEIbLCTBA
MaKpPO3BOJIINH

@ B mporiecce HCTOPUUECKOTO Pa3BUTHS KU3HU HAPSIAY C MUKPOIBOJIOIHEH
MPOUCXOIUIIA U MAKPOABOJIOIHS. MaKpO3BOIIOIHMS — 3TO HAJABHIOBAs 3BO-
JIFOITHSI, TIOCKOJIbKY OHA MPHUBOJIUT K TOSBJICHUIO 0OJiee KPYITHBIX, YEM BHU]I
TaKCOHOMHMYECKHX €IUHHII. MaKpOIBOJIOIMI0O HEBO3MOXKHO HAOJIOIaTh He-
MOCPEICTBEHHO, TaK KaK OHA MPOUCXOIUT B TCUCHHE JJTUTSIHLHOIO BPEMCHH.

Uro takoe MakpolBoionusa? KaknMu tokazareinbcTBaMH OHA TIOJTBEPIK-
naetrcs’?

PaccMoTpuTe PUCYHKM M HalJMTE CXOJCTBO MPEICTABICHHBIX JKUBOTHBIX C
: HBIHE XUBYIIUMH, OTMETHTE NMMPU3HAKU CXOJCTBA U OTIHYHSI.

MaxposBoIONNsT HOCUT JUBEPTEHTHBIM XapakTep, KaKk ¥ MUKPOIBOIIOLIHSI.
Ona moATBepKAAeTCS PSAIOM HAYUHBIX JT0OKAa3aTEIbCTB.

Baxnelmmmu 10Ka3aTebCTBAMU SBISIOTCS OOHAPYKEHHBIC B TpOIIecce pac-
KOTIOK HCKOMAaeMble OCTaTKu. VIcciemoBaHMe OCTAaTKOB BBIMEPIINX OpPraHW3MOB
MO3BOJISIET BBUICHUTD, KOTIA M B KAKMX YCJIOBHUSX JKHJIM 3TH OPIdHH3MBI U KAKUM
00pa3oM COXpPaHIIMCh BUJIE UCKOIIAEMBIX OCTaTKOB IO HAIIUX JIFEH.

B pesynbrare majaeoHTONOTHYECKUX PACKOMOK ObUIM OOHApYy>KeHBI 3yOBbI,
YeNIOCTHBIE M Ta30BbIe KOCTH, KOI'TH U IPYTHe OCTaTKH KUBOTHBIX. CpaBHHUBAs
UX C COOTBETCTBYIOIIMMHU YACTSMM, TCJIA HBIHE KHUBYIIUX >XKUBOTHBIX, MOXKHO
0OHApYXHUTb ONPEeIICHHBIC OTIMYHSL.

[TaneoHTONOrMYECKUE JOKA3ATEIBCTBA ACTATCS Ha CICAYIOUIHE TPYIIIBL:

B

r
Crparur- sor®MHEe IlepexonHbie DuIoreHeTHYeCKue Jpeiid
padua (hopmbl psize KOHTHHEHTOB



1. CrpaTurpajguyeckue qoka3arejbcTBa. [10 00HapyKEHHBIM U3 pa3HBIX
T'COJIOTUYCCKUX MCPUOAOB MCKOMMACMbIM OCTATKAM OBLIO BbBIIBJICHO, YTO B Ca-
MBIX JAPEBHUX IJIACTAX 3€MHOM KOPBI 3aKJIFOUEHBI OCTATKH TUIIOB 0E€CIIO3BOHOY-
HBIX, a B TIOCJIEAYIOIINX — OCTAaTKH TUIIA XOPJIOBBIX. B caMbIX BepXHHUX IUIacTax
00Hapy’KUBAIOTCS OCTATKU COBPEMEHHBIX )KHBOTHBIX M PACTCHUH.

2. U3oTonHslii. Bo3pacT ocaouHbIX TOPHBIX MOPOJ] ONPEAETSETCS MO BXO-
JIIMM B UX COCTaB paJMOAKTUBHBIM M3oTomam. [lepuon momypacmana paau-
OaKTHBHBIX BEILIECTB HE 3aBUCUT OT YCJIOBUH OKpyxxatouieil cpeabl. [losTomy
BO3pacT IUIACTOB 36MHOM KOpBI YCTAHABIMBACTCS MO KOJIMYECTBY PaMOAKTHB-
HBIX BEIIECTB B X COCTaBE. DTUM METOJIOM OBLI OTpe/iesieH BO3pacT 3eMIIH.

3. Ilepexoaublie opmbl. [laneonTonoramMmu ObUTH OOHAPYKEHBI OCTATKU
pacTeHuil U KMBOTHBIX, OTHOCSAIIUXCA K Pa3HbIM T'€OJIOTUYECKUM IEPUOJaM.
HexoTtopeie U3 HUX CUMTAIOTCS MEPEXOAHBIMH (popMaMu. Tak, MOXKHO MPHBEC-
TH CIIEIYIOIIUE IPUMEPBHI:

TpuaoduTel — CUNTAIOTCSA NEPEXOIHBIMU (hOpMaMU
MEXJy KOJIbYaTbIMU YEPBSIMH M WICHUCTOHOTHMH.
OHHU MMEIOT MHOTO CXOJZICTBA B CTPOCHMHU WICHUCTBIX
KOHEYHOCTEH, HEPBHOM CHUCTEMBI M OPTaHOB JBIXaHUS.
OnHako y TpUIOOUTOB Ha Ka)KIAOM CErMEHTE UMeIach
O/IHA Mapa KOHEYHOCTEH.

HxTuocrern — 00beTUHAIOT IBE KPYIHBIE TAKCOHO-
MUYecKue rpymmbl. OHU CYMTAIOTCS MEPEXOAHOM (op-
MO M@Ky KHUCTENEPbIMHU phlOaMU U 3eMHOBO/IHBIMU.
VY Hux ObUI U XBOCTOBOH IUIABHHUK, U KOHEYHOCTH.
[Ipenmonaraercsi, 4To y MOX0XKHMX Ha HUX creroneda- |
JIOB UMEJINCh U TIPU3HAKH TIPECMBIKAIOIIIXCSL.

KorunoezaBpsl — apeBHUE MTpEeCMbIKAtOLIMeCs. Y
HEKOTOPBIX U3 HUX BCTPEUYAIOTCS MPU3HAKY 3€MHO-
BOJIHBIX.

HuocTpanueBus — nepexoqHas Gopma MexIy mpec-
MBIKAIOIMMUCS U MIIEKONUTAIOIMMU. B+ OTINuMe OT
JPYTUX PENTIINNA 3TOT Alep uMen GOJIbIIE CXOICTBA C
MJIEKONIUTAIOLIUMI B CTPOSHUH Yepena, HO3BOHOUHNKA
U KoHeuHocTel. Kpome Toro, 3yObl 3TOro >KMBOTHOTO
HOAPA3AEIAINCE HA Pe3Libl, KIBIKM U KOPEHHBIE.
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ApxeonTepuKc — codyeTal B cede MpU3HAKH PECMbI-
Karoumxcss U nruil. [1o HaM4MIO TepheB, BHJIOYKH,
LIEBKH, TIOJIBIX KOCTEH, MPEBPAIICHUIO TIEPESTHIX KOHEU-
HOCTEH B KPbUIbSA HAalIOMHHAJI IITHILI, a 110 HAJIMYUIO 3Y-
0O0B, IUTMHHOTO psiJia XBOCTOBBIX ITO3BOHKOB, OPIOIITHBIX
pedep, HeCpOCHIMXCS KOCTEH CTOMbI ObLT MOXOX Ha
npecMbIKaroImxcsi. OH He MOT XOPOIIIO JIeTaTh, TAK KaK
KWJIb TPYAMHBI Y HETO He ObLT pa3BUT. JKuBs B Jiecy, OH

MOT JIMIIIb [JTaHUPOBATh C BETKH Ha BETKY. B HacTosiiiee BpeMsi apXEONTEPUKC HE
CUMTACTCS TIPSIMOM TIEPEXOTHOM (POPMOIA MEKITY NITUITAMH U TTPECMBIKAFOITIMHUCS.

Icenaogurel — nepexoaHpie GOPMBI MEKIY BO-
JIOPOCIISIMH U BBICIIIMMH CIIOPOBBIMU PAaCTEHUSIMHU.
Onu pociu Ha moOepexkbe Mopel B BUZE TPaB WIN
nepeBbeB. Hanzemuble yactu ncuiouToB ObLIH
MOKPBITHI YellyHKaMHu, a TIOJ3€MHbIE HalTOMUHAIIN
KOpHEBHUIIIE ¢ pu3zonnamu. Ha koxxuie umenuch
ycrbuna. [Ipenmnonaraercst HaMMYKME y HUX TOKPOB-
HOM, MEXaHUYECKON U MPOBOJISAIICH TKaHEH.

4. ®dujoreHernvyeckue psiabl. B pe3yiabTare maneoHTOIOrMUECKUX PACKO-
MOK YYEHbIC YCTAHOBHJIN (HIOTEHETHYECKHUE PsIbI ISl MHOTHUX >KHBOTHBIX.
Hanpumep, BblaeneHbl (UIOreHETUYECKHE TPYMIIbl CPEOu KOIBITHBIX, XHII-
HBIX, XOOOTHBIX, MOJUTIOCKOB U 1p. [Ipocienum ¢pumoreHeTHUecKuii psit JIOMIA .
@ PaccmoTpuTe pUCYyHOK U CpaBHHUTE MEPEIHUE KOHEUHOCTU KUBOTHBIX B (pH-

JIOTCHETUYCCKOM pAAY JIOHIaIu.

(.’peHaKo;.ch SOrvmIyCc MEPUIHIITyC  I'UIIapuoH COBpEMEHHAas JIoIa b

Qunoeenemuueckuti pio 1ouaou

J

dunoreHeTHUECKUI
psan  Jomaad | Obul
ycranosiicn B.O.Ko-
BAJICBCKUM. Crano
WU3BECTHO, ~HTO “Ipe-
JIOK JIOIIAIHW BHaJase
ObLJI pa3MepoM C Ju-
cully, uMel mno 5
majablieB Ha KOHEU-
HocTax. [amee B mipo-
LIECCE DBOJIIOLHMH KO-

JMYECTBO MaJbLEB YMEHBIIMIOCH. 3y0bl, KaK Y TPaBOSIHBIX, ObLIH Oyropyaro-
ro tumna. JKuBOTHBIE, IEPEABUTAsICh IPELKKAMHU, IPSITAINCH B BEICOKOU Tpase. B
nponecce 3BOJIONVN YMCHBILIHUIIOCH KOJIMYCCTBO IIAJIBLCB. K KOHIY HCOI'CHa
KJIMMAT CTajl 3aCyIUTHBBIM, B PE3yJIbTaTe Yero BhICOTA PACTUTEIBHOTO MOKPOBA
YMEHbBINNIACK, TTHIIA cTana 6ojee CyXou U rpyooi.
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B ycnoBHAX OTKpBITBIX CTENEN KMBOTHBIE MOIJIM CIIACTUCH OT XHIIHU-
KOB TOJIbKO OercTBoM. B pe3ynbpTaTe eCTeCTBEHHOIO 0TOOpa Yy HUX yIJIUHU-
JUCh KOHEYHOCTH M YMEHBUIWJIOCh KOJIMYECTBO MAJbLIEB, YTO MPHUBEIO K
obicTpoMy Oery. B urore xopomo passuics Il nanen, a II u IV cramu py-
JTUMEHTapHBIMH.

BricTphIil Oer mpuBen W K YKPEIJIEHUIO MO3BOHOYHMKA. ['pybas murna
M3MEHUJIA IOBEPXHOCTh — OHU CTaJI CKJIaJA4aThIMU.

5. lpeiid marepukos. [1o MHEHHIO YUEHBIX, MATEPUKH ITIOCTOSHHO CMEIIA-
1o1cs. [laneontonorn B AHTapkTHe OOHAPYKUJIM MHOTO OCTAaTKOB JWHO3aB-
poB. 3HAUMUT, 37IeCh KOTJa-TO OBLT TEIUIbI KIMMaT. B pesynbrare cMmerieHus
MaTepUKOB KJIMMAaT U3MEHUJICS, U )KUBOTHBIE CTaJIM MUTPUPOBATH Ha CEBEP.

@ 1. BoisicHuTe, KaKk MOYKHO pacCyuTaTh BO3PACT IJIACTOB 3€MHOM KOPBI U
MaJICOHTOJIOTMYECKUX OCTATKOB. I10ArOTOBBTE MpE3EHTALIUIO.

2. Ha pucyHke npeacTaBiieHbl BO3MOXHBIC TIPEIKOBBIE (POPMBI CHHETO KH-
ta. [TocTpoliTe QuUIOreHeTUUYeCKUi ps U CPABHUTE U3MEHEHUS, KOTO-
pbI€ MPOU3OILIN Y 3TUX )KMBOTHBIX B MPOLECCE IBOJFOLIMH.

3. Ha pucyHke NpencTaBieHbl «OKHMBBIE HCKOMaeMbley. IIpH3HAKK Kakux
IPYII >KUBOTHBIX Y HUX IPOSIBIIIOTCSA?

4. Kakue 0coOOeHHOCTH JKMBOTHBIX MOXHO OIPEAETUTh HAa OCHOBE IaJIeOH-
TOJIOTUYECKUX HAXOO0K HPEUMYIIECTBEHHO YEJIFOCTHBIX KOCTEH, M03BO-
HOYHUKA U KOCTEH KoHeuHOCTeH? O000mHTe CYy>KIEHHUS U TTOATOTOBBHTE
MIPE3eHTALUIO.
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IMOPHOJIOTHYECKHE I0KA3ATEIHLCTBA
MAaKPO3BOJIIOIUA

@  Tocne noserenns ABOJIIOLMOHHOTO yueHus Y./lapBruHa MHOTHE yUYEeHbIE
IIPOBOJIUJIN HOBbIE MCCIIEIOBAHMS IO BBIICHEHUIO CXOJHBIX U OTIUYUTENb-
HBIX MPHU3HAKOB y OPraHMU3MOB, UCIOJB3YysI HE TOJIBKO MaJIEOHTOJIOTHYEC-
KHe, HO U Apyrue Marepuaibl. OJHUM U3 J10Ka3aTEIbCTB MAaKPO3BOJIOLNU
SIBJISIETCS CXOJICTBO B CTPOCHUH 3apOAbIIICH.
Kakue pnokazarenbcTBa I SBOJIOLMKA MOXET JIaTh YCTAHOBJICHUE
CXOJICTBA B CTPOCHHUH YMOPHOHOB?
Paznenurecy Ha rpynmnbl. PaccMoTpuTe mpeacTaBiieHHbIE PUCYHKH U
HalJUTe CXOKKE MPU3HAKH Ha KaXKJIOM PUCYHKE.

OMOpHOIIOTHS U3yUaeT 3apOIbIIIEBOR PAa3BUTHE OPTAHM3MOB U IPEIOCTaB-
JSIeT JI0Ka3aTeNnbeTBa 3BOMoLMY. Y. /IapBuH oTMeyas CBSA3b MEXKIYy HWHIUBHUILY-
AIIbHBIM Pa3BUTHEM OPraHM3MOB U UX HCTOPUUYECKUM pa3BUTHEM. DMOPHOJIOTHU-
YeCKHe MCCICAOBAHNS BbISIBUIIN CXOJICTBO OJHOKJICTOYHBIX U MHOTOKJIETOUHBIX,
0eCI03BOHOYHBIX M TIO3BOHOYHBIX U 3aPOJIBIIIEH Pa3HBIX KIIACCOB MO3BOHOYHBIX.




PazButue no3BOHOUHBIX JKUBOTHBIX HAYMHAETCS C OTHOM KJIETKU — 3UTIOTHI. 3a-
TEM B pe3yJbTaTe JIeJICHHI 3Ur0oThl 00pa3yeTcss MHOTOKJICTOUHBINA OTHOCTIOMHBIN

sapopin (Omactyna). Jlams-
Helllee pa3BUTHE 3apO/IbIIIA
MIPOUCXOAUT KaK y KUIIICUYHO-
MOJIOCTHBIX W TPHBOJUT K
00pa30BaHUIO KUIIICYHOMU T10-
JIOCTH U JIBYX CJIOEB CTEHKH
Tella Ha CTaJUU TacTpyJbl
Hanee dopmupyrorcst 3apo-
JIBIILIEBBIC JIUCTKH, KaK y 4ep-
BEH, IMO3KE — IIOXOXKHMM Ha
cepale MyJIbCUPYIOLIUA CO-
Cy/l, KaK y WICHUCTOHOTUX U
T.1. Hezanonro 1o BeIxoaa u3
SUIA WM POXKIICHUS TIPOSIB-
JISFOTCS IPU3HAKY BUJIA. \_

2 Gactomepa

SULIEKICTKA

baactyna

racTpyna

OIJIOIOTBOPEHHAsA 4 OnacToMepa

Me30AcpMa

8 6J1aCT0MepoB 32 6HaCTOMep}\

16 GnactomepoB

01acTorelb _OKTOZIepMA

Ha4daJlbHasA CTaaust

HEHPYITbI HeHpya /

buorenernyecknii 3akoH. Bo Bropoii nosnoBune XIX Beka Hemelkue
yuenble @.Mromnep u J.1I'ekkellb OTKPBUIM 3aKOH COOTHOLIECHUSI OHTOI€HE3a
u (uorenesa — OnmoreHeTH4ecKuid 3akoH. COTTIACHO 3TOMY 3aKOHY, KaxKas
0c00b B CBOEM MHIMBHIYAJILHOM Pa3BUTHUHU MPOXOAUT KPATKOE HCTOPUUECKOE
pasBuTHEe CBOero BHIa. TO ecTh, OHTOrEHE3 eCTh KPaTKoe MOBTOPEHHE

¢unorenesa™

OpHcr [exkens — HeMeKuil yaeHsli u ¢punocod, aBTop Tep-
MHHA «IKOJOTHs», Hanucal B 1868 rony kuury «EcTecTBeHHas
WCTOpHUS MUPO3JIaHUA», B KOTOPOH CPaBHUII 3apOABILIEI 4Yeio-
Beka, 00e3bsHBI M COOAKW. YUEHBIH, ONHMPaACh Ha CIeNIaHHbIe
UM CXOXKHE PUCYHKH Pa3HBIX 3apOJIBIIICH, OTCTauBaI UAeH 00-
IIETO TIPOUCXOXKIICHUS TAHHBIX OPTAHI3MOB.

Opun; Mroutep — HeMmenkuii Hatypaiuct. MccnenoBanus
Mroepa OTHOCSITCS, B-.OCHOBHOM, K JapBUHU3MY, (IIIOTCHE3Y
pacTeHuil W >KUBOTHBIX. Jlpyrue paboThl yU4eHOTO IOCBSIIICHBI
AHATOMUF- A AMOPHOJIOTHM HHU3IINX MOPCKUX JKMBOTHBIX, B3a-

MMOOTHOIIIEHUAM HACEKOMBIX M IIBECTOB.

T

* Onmoeenes = nepuoo on 3u20mel 00 cMepmi.
** Dunocenes — UCMOPUUECKoe pazsumie OpeaHusMos.
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Q PaccmoTtpuTte cxemy u pazdepute, Kak IPOUCXOJUT Pa3BUTHE.

Bo Bpemst pa3BuTHsI XOPIOBBIX BHaYale pa3BUBACTCS XOpAa M KaOepHbIE
KapMaHbl 110 OOKaM TJ10TKH. BHauane koneunocted Het. Hamnume sxabepHbIX
JyT, OJHOTO Kpyra KpOBOOOpAIEHHUS U KJIOAKU y BCEX 3apO/bIIe, OMHAKO-
BOE CTPOCHHME MOUEK JI0Ka3bIBaeT UX olriee npoucxoxaeHue. Ilo mepe pas3pu-
TUsSI YMEHBIIAETCS M CXOJCTBO MEXIy 3apOJblIIaMH, TaK KaK MPOSBIIOTCS
MIPU3HAKU MEJIKUX CUCTEeMaTHUeCKUX IpyIil. Takum 00pa3oM, 4eM BBILIE PaHT
CUCTEMaTUYECKOW KaTeropuu (THII, KJIACC), TeM OOJIbIIIEe MPU3HAKOB CXOJICTBA
Y Pa3HBIX 3apO/IbIIIEH MOKHO HAOIIIOAATh.

Hcxons U3 npHUBEACHHBIX CXEM, HAWIUTE OTIUYMUTENIbHBIE TPU3HAKY HA
Pa3HbBIX CTaIUSIX PA3BUTHS )KUBOTHBIX.

Ly P
e & y
SMOpUOH % & camenl - _ - gifno
BHYTpU siila S

)’-;{ craaus

7I/II{I/IHKI/I

S
&?C%Cg:ﬂ \ J’\% / 2-s1 cTaIust
- JINYUHKU
Qe PMHPYIOTCS 3-5 cramust
%0, KOHEYHOCTH 2 JIMYMHKA




1. [Ipu3Haku CcXOACTBa TOJIOBACTHKA M 2. JInunHKa MyXH:

PpHIO: ° II0X0a Ha YePBs
¢ HAJIM4YUEC XBOCTaA

* HET KOHEYHOCTEN

* HaJIMYKE TUIaBHUKA
* sxa0pbl

* IBYXMEPHOE Cep/IIe

* OJINH KPYT KPOBOOOPAIICHUS

* OpraHbl OOKOBOW JTMHUU

* HAJIM4HE B CEPLE TOJIBKO BEHO3HOH KPOBU

® HET KPbUILCB

* TOJIOBA HE O(OopMIICHA

PasBuBas OMoOreHeTHYECKUI 3aKOH TOCIIe €ro OTKPBITHs, Ajekceld Huko-
naesud CeepiioB u Ban MBanosuy llImanerayseH nokasaiu, 4To B OHTOTE-
He3e TIPOMCXOIUT ITOBTOPEHHE TTPU3HAKOB HE B3POCIIBIX 0COOCH MPEIKOB, a UX
3aponpimei. Takum o0pa3oM, OMOTEHETUYECKUN 3aKOH, OOOCHOBBIBAsI CBS3H
MEXIy OHTOreHe30M U (DUIOreHe30M, MPEICTABISET BaKHEHIINe ToKa3a-
TEJNbCTBA ABOJIIOLINH.

© 1. PaccvmotpuTe pasBuTHE JIAHLETHHKA H
HaliiuTe PU3HAKU, OTHOCSIIKUECS K 1103~
BOHOYHBIM JKUBOTHBIM.

2. PaccMoTpuTe mpoTayiMii marnopoTHUKA
U BBISIBUTE CXOJICTBO IAIIOPOTHUKOOOPA3HBIX
C MPEIKOBBIMU (POPMaMHU.

3. CoGepute nHdGOpMaIHIo 0 pa3sHOOOpPa3UH OHTO-
reHe3a Yy HaCEeKOMBIX U MPEJICTaBbTE €e.




CpaBHI/ITeJIbHO-aHaTOMI/I‘{eCKI/Ie
AOKa3aTreJibCTBa MAKPOI3BOJIIOIINH

@ Onmoii 3 HayK, TOKA3BIBAIONIMX MAKPOIBOIOIMIO, ABNISAETCS CPABHUTEb-
Has aHaTOMHS. DTa HayKa CPaBHHUBAET OPraHbl U CUCTEMbI OPTraHOB y JKUBY-
IIUX B HACTOSILIEE BPEMsI OPIaHU3MOB U JICJIACT IBOIIOIIMOHHBIE BBIBOBI.

Crienaiite BOJIOIIMOHHBIC BBIBOIBI, CPABHUBASI CXOXKHE 110 CTPOCHUIO Op-
TaHU3MBI KHUBYIIHME B HACTOSIIEE BPEMSL.
Q [TopenuTech Ha Tpynmbl U poBeauTe uccienoBanue. OObICHUTE OTIU-
: 4Ms M@Ky OpraHM3MaMH Ha OCHOBE PHCYHKOB. OO6cynuTe moTy4eHHBIE

! pe3ynbTaThl.
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IIpouecc MakpodBOIOLMH, KAaK U MUKPOIBOIIOLHUS, IPOUCXOAUT IIyTEM
quBepreHuuu. OQHAKO B 3TOM MPOLIECCE YACTO MOXKET IPOUCXOAUTH U KOH-
BepreHuus. /JuBepre’ius 4acTo BCTPEYaeTCs Y pOACTBEHHBIX BUIOB U IIPU-
BOJUT K (POPMHUPOBAHUIO TOMOJIOTUYHBIX OPTAHOB.

I'omosnornunbie opranbl. Opraibl, UMEIOIINE
OJIMHAKOBOE TPOUCXOXKIECHUE, HO BBIOIHSIIOIINE
pasHble (YHKIMHU, HA3bIBAIOTCS TOMOJIOTHYHBIMHU.
Hanpumep, KOHEUHOCTH HA3EMHBIX U BOJHBIX MJIe-
KOIMUTAIOIINX, YCHUKH TOpoXa M KOJIIOYKU KaKTyca,
pYyKa 4eJIoBEeKa M KPbUIO JIETYYEi MBIIIIH.

AHaJIoTHYHBbIe opraHbl. OpraHbl, pa3HbIC
0 TIPOMCXOXKICHUIO, HO BBIITOJIHSIOIINAE OTHHA-
KOBYIO (DYHKIIHIO, Ha3bIBAIOTCS aHAIOTHIHBIMH.
[To BHemHEMYy BUIY 3TH OpraHbl cxoxu. Har-
puMep, KpbuIo 0a00YKM M JIETY4el MBIIIH, Tie-
peIHNe KOHEYHOCTU KpOTa U MEIABEAKH, KOJII0U-
Ku Oapbaprica U TepHa, YCUKU THIKBBI M TOpoOXa
HE UMEIOT OJIMHAKOBOE MpoucxoxaeHne. Kpouio
NTUIBI — 3TO KOHEYHOCTh, a KPBLJIO 0a00UYKH —
9TO BBIPOCT KOXKH. Y CHKH TOpOXa — 3TO BUIOU3-
MEHEHHS JINCTA, & YCUKU BUHOTPAJIa — BUIOU3MEHEHHS CTEOIIS.

KonBeprenuusi. Cxox/eHHE MPHU3HAKOB Y
OpPTaHW3MOB W3 PAa3HbIX CHCTEMAaTHUECKHX
TPYIII B pe3yJIbTaTe CyIIECTBOBAHMS B CXOIHBIX
YCIIOBUSIX CpEIbl Ha3bIBACTCS KOHBEPTCHIIMEH.
Hanpumep, axyna, uxTro3aBp (iipeCMbIKAIOIIH-
ecst), nenbpuH (MICKONUTAIONINE) UMCIOT CXO-
Kyio (hopMy Tena B pe3ynbTare 00UTaHuS B BOJI-
HOM cpene. llepenHue KOHEMHOCTM KpoTa M
MEIBEKH MPHCTIOCOOICHBI UTS PHIThS TIOYBHI.
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PyaumeHTBI. Y HEKOTOPBIX B3POCIBIX JKUBOTHBIX UMEIOTCSI Opra-
HBI, YTpaTUBIINE CBOIO (pyHKIMIO. Takwe opraHbl Ha3bIBAIOTCS PYAHU-
MeHTaMu. Hanuuue pyIMMEHTOB Takke SIBISIETCSl 0Ka3aTelIbCTBOM
00ILIero MPOUCXOXKAECHHA. Y KPOTa U CJIETbIIIA [1a3a Py JUMEHTapHbIE.
VY KUTOB M HEKOTOPBIX MPECMBIKAIOIIUXCSI KOCTH TOsiCa 33/ IHUX KOHEU-
HOCTEH COXPaHWINCh B BUJIE OCTATKOB, TO €CTh MPEBPATUIIUCH B PYAHU-
MEHTBI. Y MJIEKONUTAIOUIUX PYIUMEHTAPHBIM SBIISIETCS TPETHE BEKO.

4 7\

OcTaToK KOCTH Iosica
3a/THUX KOHEYHOCTEH KUTa

Kpsuio
HeJeTaruen
TITUIBI KHBH

OcCTaToK KOCTH

KOHCYHOCTH 3MEU
(& J

ATtaBu3Mbl. lHorna B mporecce OHTOreHe3a HEKOTOpbIE pyau-
MEHTapHbIE OpPTraHbl Pa3BUBAIOTCA. B UTOre MposBIAIOTCS NpPU3HAKHY,
CBOWCTBEHHbIE NpenkaM. Hanpumep, y denoBeka pu poxKAEHUN MO-
I'YT NPOSBUTHCS TaKue MPHU3HAKH, KaK XBOCTATOCTb, Upe3MEpHas BO-
JI0CATOCTb.

*\

@ 1. O6ocHyiite cyxneHue: «Y TIOKa3aHHBIX OPraHU3MOB HaOIIOZACTCS
KOHBEPIeHLIN.

euopa



@ 2. CocraBbTe TaOnuIly M pacrpenenute B Hel pacteHus. OO0cHyiTe cBoe
pelieHue.

KOJNIIOYKU Kakmyca YCcuKku ecopoxa

3. Onpenenure aHAJIOTUYHbIE OPTaHbI:
A) ycuku apOy3a — yCUKHU THIKBBI
B) Kpbu10 TYTOBOTO MIENKOMPSIA — KPBLIO TOITYO0st
C) nepenHsisi KOHEYHOCTh TUTPa=— KPHLUIO OpJia
D) pyka yenoBeka — KpbuIO JieTyuel MBILIN
E) HOorM *KyKa — HOTH.ITayKa

4. Cobepure u JipoaHanM3NpyrHTe MHPOPMALUIO 00 aTaBU3Max M PyIH-
MEHTAaX y )KUBBIX Opranu3MoB. [loaroToBbTe nmpeseHTanuio.




COBpeMeHHaﬂ CUCTEMAaTHUKA U 3BOJIOLIUA

@ CoBpeMeHHBIC CHCTEMATHYCCKUE TPYIIIIBL, OOBEMHSIONINE PACTCHIS H XKH-
BOTHBIX, ABJIAIOTCSA OTPAKCHUEM 3ISBOJIIOLMH. BCHOMHI/ITG, KaKue CIUHHUIIBI
KI1acCU(UKAIUK CYIIECTBYIOT B IAPCTBaX PACTCHUHN U KUBOTHBIX ?

Pasznenurecs Ha 2 rpynisl.
I rpynna — pactenuii,
II rpynna — >KMBOTHBIX.
CocraBbTe cxeMbl KJIacCCU()MKAIIUKM, CPABHUTE UX U HAWIUTE CXOJCTBO U
OTINYUS:

Bbl yke 3HaeTe, 4TO HAaKOIUICHHBIE O XMBBIX OpraHU3Max CBEIACHHS CHC-
TEMaTU3UPYIOTCS U YCTAaHABJIMBAIOTCS POJCTBEHHBIE CBS3U MEXKy HUMHU.

Hecmotps na To, yto K.JIMHHEN sBIsieTCS ONHUM M3 CO3JaTeNei MepBOil
Hay4HOH Ki1accuuKaluu, ero cucreMaTuka Obliia uckyccTBeHHOM. Kiaccudu-
kanus K.JIluaHes Obla cocTaBlieHa TOJIBKO Ha OCHOBE BHEIIHUX NMpU3HAKOB. OH
MPEJIOKIIT CIIETYIOIINE SAMHUIBI KITacCH(PUKALUU: BUJ, PO, OTPSA, KIIacc.

K.JIunHe# momecTus1 4enoBeKa U 4el0BEKOOOPa3HbIX 00€3bsH B OJIUH OT-
psa. Ho nmpu 3TOM OH yuuThIBall HE POJICTBEHHBIE CBSA3H MEXAY HUMH, & TOJIBKO
JIUILb BHEIIHEE CXOCTBO.

OaHuM M3 aBTOPOB HCKYCCTBEHHBIX CHCTEM Kiaccu(ukauud OblT U
K.b.Jlamapk. OHa pa3zmenuin CyLIeCTBYIOIIUX >KMBOTHBIX Ha 14 Ki1accoB OT
MPOCTOTO K CIOKHOMY. YUEHBIN Pa3MECTHII 3TH KIJIACCHI 10 CTENEHH YCIIOKHE-
HUS Ha 6 cTyneHsx. Jlamapk Ha3Bajl TakoW MOAXO. TPUHIIAIIOM Tpaialiuu (CTy-
neHeit). Y./lapBuH oTMeda HEOOXOIUMOCTh YUUTHIBATH MPH KIACCH(PUKAIIH
OOIIHOCTD TIPOUCXOXKICHHSI, POJCTBESHHBIC CBSI3H MEXKJIy TAKCOHAMH .

CoBpeMeHHass CUCTEMAaTHKa MPAaBHJIBHO OTPa)XXaeT POJCTBEHHBIC CBS3U
MEXKTy pa3HbIMH TakcoHaMH. OHa YeTKO MOKa3bIBACT POJCTBECHHEIC CBSI3H MEXK-
Iy BHJIaMH, BEAYIIUMH CBOE MPOUCXOXKJICHHUE OT obmiero mnpeaka. Hauunas ot
pola, Kaxaas cHUCTeMaThdecKas IpyMia OObeIUHSET HIDKCCTOSIINE TPYyHIIbL.
Pa3BeTBneHns cucTeMaTUYECKUX rPyII HAIIOMUHAIOT BETBU 1epeBa. Ecnu B Ta-
KOM JIepeBe TPU BETBH — BUJIbI, TO B KOHEUHOM MTOTe OHU OOBECIUHSIOTCS B 00-
U CTBOJI — THIL, OTACIH.

PacreHus: KuBOTHBIE:
LIapCTBO, OT/IEN, KJIAce, .. [apcTBO, THI, Kiacc, OTpsf,
MOPSZIOK, CEMEICTBO, POJL, BU]I CEMCHUCTBO, PO, BU.

* Taxcon = cucmemamuieckas eOuHuyd.
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B kadectBe mpumepa oObEIUHEHUS CXOAHBIX BHJIOB B POABI MOXKHO IpH-
BECTHU ITPOBCICHHDLIC I’I.]I&lpBI/IHOM Ha6JHO,ZI€HI/ISI 3a rajararoCCKMMm BbIOPKaMU.
Bo Bpems mpeOpiBanus Ha ['amamarocckmx octpoBax Y.JlapBuH 0OHapY KW
TPH pOJIa BEIOPKOB: APEBECHBIE, 3EMIISIHBIE U CIIaBKOBBIE.

3eMJIsIHbIE BBIOPKHM KOPMSTCS Ha OTKPBITBIX IPOCTPAHCTBAX, THE3/1a CTPOSIT
Ha 3emiie. J[peBecHbIE BBIOPKU HAXOAAT IUILY HA JAEPEBbAX, FHE3[a CTPOAT HA
3emsie. CrlaBKOBBIE 3aHUMAIOT pa3Hble MecTa OOMTAHUS, THE3JATCA Ha 3eMIIe.
OTUX NTUL OTIUYAET APYT OT Apyra MECTO U XapaKTep MUTAaHUs, CTPOCHHUE U
dopma ximroBa. YacTh M3 HUX TMUTACTCS TMUIIEH PACTUTEIBHOTO (IpOOSIIHAA
KJIIOB), ApyTas e 4acTh — MUILEH KUBOTHOTO MPOUCXOKICHHS (XBaTaTeIbHbIN
u ponosmuil kimoBbl). Hanpumep, TONCTBIN KITIOB y OOJIBIIOTO 3€MIITHOTO BbIO-
pKa IpUCIOCOOJIEH K pacKajblBaHUIO ceMsiH. KUlloB M pa3aBOEHHBIN SI3BIK Y
3eMJITHOTO KaKTyCOBOI'O BBIOPKA IIOMOIAOT €My HMUTAThCs HEKTAPOM LIBETKOB
KakTyca. JIATIoBbI ApeBECHBIM BBIOPOK JOJOUT KOPY JepeBa (HOnOsIinit
KIIIOB), M C TIOMOIIbIO KaKTyCOBOM HTJIBI, 32)KaTOM B KIIIOBE, JOOBIBAET HACEKO-
MBIX U3-II0J KOPbI, TaK KaK HE UMEET JUIMHHOTO M JIMIIKOTO SI3bIKa, KAk JAgTe.

Bce BbrOpKM MpOM30LLIM OT OJHOTO MCXOJHOTO BHJA. WX Mpemok *uil Ha
Marepuke. [Ipu pacceneHun Ha OCTPOBAX TH NTUHbI OABEPIIUCH ONPEICIICH-
HbIM U3MEHEHUSIM.

[IpuHUMITBI COBPEMEHHON CUCTEMATUKM:

* Ilpu co3maHnm ecTeCTBEHHOW -CHCTEMbI KIACCHU(DUKAIMKN yUUTHIBAIOTCS
POJICTBEHHBIE CBS3H MEX/1y HbIHE CYIIECTBYIOI{MMH U BEBIMEPIIMMH BUIAMU;

* Kinaccudukanus pacreHuit 1 )KUBOTHBIX TPOBOAUTCS C YUYETOM IIPU3HAKOB
B PA3JINYHOM BO3PACTE;

* B coBpeMeHHOU cHUCTEMATHKE IIUPOKO HCIOJB3YETCSl CPAaBHUTENBHBIN
aHaAJIN3 U3YYEHHUS] XPOMOCOM y Pa3HbIX BHJIOB. DTOT METOJ UTPAET OCHOBHYIO
POJIb IPY BEISICHEHUH POJCTBEHHBIX CBA3CH.
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@ 1. Crpymnnupyiite pacteHus coriacHo npuHiunam kinaccudukammu K.JIus-

Hesl (YUUTBhIBas KOJIMYECTBO THIYMHOK B IIBETKE) M COBPEMECHHOM CHCTeE-
MaTUKH: MOMam, Kanycmd, NOOCOTHEYHUK, OOY8AHYUK, Dend, Kapmo-
¢henw, sacunex, uepmononox, OaAKIaAHCaH, iyK.

K

N

2. PaccMOTpUTE PUCYHOK U CIPYNITUPYHATE NTHII IO JOPME KITFOBOB.

3. [Mouemy cuerembl kiacendukamuu 10 Y./JlapBuHa He ObUTH yCIICIIHBI-
Mu? T10SICHUTE U TOATOTOBBTE MPE3EHTALIHIO.



HanpagjieHusi ¥ nyTH 3BOJTIOIAN

@ UVcropuueckoe pa3sBUTHE KU3HHU IIPOUCXOIHIIO B HAIPABICHNUH OT IPOCTO-

00 00000000000000000000000000000000000000000000000000000000000000000000000000000000o0 o

T'O K CIIO)KHOMY, OT HM3IIHUX (POPM K BBICIIMM. BUIBI TPUCTIOCOOIEHBI K CY-
IIECTBOBAHMUIO B OPE/IETICHHBIX YCIOBUAX CPEbI, CIEA0BATEIbHO, OHHU MPH-
o0penu orpeseneHHble npucrnocodienus. Kak mpoucxoqmino mosiBieHne
TaKUX MPUCTIOCOOTICHUNA?

Onpeznenute MpuUcrocoOIeHNs: K pa3HbIM cpeljaM OOUTaHMs y OpraHu3-
MOB, TIOKa3aHHBIX Ha PUCYHKE. BBIACHUTE U U3JI0KUTE IPUYUHBI.

J

s Toro, 4TOOBI MOHATH, KaK MPOUEXOAUT 3BOJIOIMOHHBIN Mpolecc B
NPUPOJIE, HY>)KHO OBUIO ONPENeIUTh IMIdBHbIC HANPABICHHUS U ITyTH UCTOPH-
YECKOI'0 Pa3BUTHS KU3HU.




DBOMIOIMOHHBIA MPOLECC MOCTOSHHO MPOMCXOIUT MOCPEICTBOM IMPHUCHO-
coOJIeHHH KUBBIX OPraHU3MOB K YCIOBHSIM OKpYy:karoleil cpensl. [Ipu usmene-
HUU YCIIOBHM Cpeabl NMPEKHUE MPUCIIOCOOJICHUS 3aMEHsAI0TCA Ha HoBbIe. Ilo
9TOU MPUYMHE HEKOTOPBIE BUJBI IPOIPECCUPYIOT, 3 HEKOTOPHIE MTOABEPrarOTCs

perpeccy.

BuosoruyeckuM mporpeccoM Ha3bIBAIOT PAa3BUTHE BUJOB B HAIl-
paBJI€HUN WX TPOLBETaHMs. B 3TO BpeMs YBEIMYHMBAETCS KOJIHMYECTBO
oco0ell B MOMYJISIIUSIX, PACIIUPSETCS apean OOWTaHHSs, POXKIAEMOCTh
MIPEBBIIIAET CMEPTHOCTh. Paciinpenue apeana BO MHOTHUX CIydasiX MpHU-
BOJWT K MOSIBIEHUIO HOBBIX MOMYJsANMA. B Hacrosiiee BpeMsi HEKOTO-
phIe BUIBI HAXOSITCS B COCTOSIHUM OMOJIOTHYECKOTO Mporpecca. Hanpu-
MEp, MHOTM€ HACEKOMBIE, KPYIJIble YEPBH, 3ai1[bl, MBIIIH, KPbICHI U .

Buosioruyeckuii perpecc — 3TO MPOIECC, MPOTHBOIOJIOKHBIA OU-
oyiornyeckoMmy mporpeccy. Ilpu 3ToM cMEpTHOCTh B MOMYJALUAX Ipe-
BBIIIAET POKJAEMOCTh, YMEHBIIACTCS] KOJUYECTBO 0cOo0eH BUIA, yMEHb-
aeTcs apeai ooutanus. Hekotopble Buibl B pe3yJibTaTe perpecca ucue-
3ar0T. B HacTosimiee BpeMst YMCIEHHOCTh MHOTHX KPYITHBIX MJICKOTIHTA-
foIMX (CIOHBI, HOCOPOTH, OM30HBI M NIp.) coBceM HeOombmras. Cpenn
pacTeHui MJayHbl HAXOAATCS Ha IPAaHU HCUYE3HOBEHMs. B mponecce uc-
TOPUYECKOT0 PA3BUTHS KU3HU MHOTHE BUIBl PACTEHUN M KUBOTHBIX
MCYE3JIU MOJHOCTHIO.

VYyennie A.H.CeseprioB u M.M.IlIManbray3zeH yCTaHOBUIM TPH IMYTH 3BO-
JFOIUH: apoMopdo3, UANOATANTAINS, O0IIast JeTeHePAIIHs.

ApomMop(o3. DTO KpYIHBIE HBOITIOIHMOHHBIE U3MEHEHHS, KOTOPhIE MPHUBO-
JIT K 00LIeMy MOABEMY OpTaHH3allMd, MOBBIIICHUIO XHU3HEAesTeabHOCTH, C
MOBBIIICHHEM YPOBHSI OpPTaHU3AlMKA OPTraHU3Mbl MPUOOPETAIOT BO3MOKHOCTh
CYIIECTBOBATH B HOBBIX YCIIOBHUSX Cpebl oOuTaHus. Takue opraHu3Mbl HpHoo-
pETaroT 3HAYUTEIHHOE MPEUMYIIIECTBO B O0ph0E 3a CYIIECTBOBAHNE U BBIXOIAT
13 Hee MOOeUTEISIMH.

Haunbonee BaxxHbIe apoMOp(O3bI — MOSBIEHNE (POTOCHHTE3a, MHOTOKJICTOY-
HOCTH, TIOJIOBOTO IPOLIECCca, MPOU3O0LUIH B apXeiCKylo 3Py U IMpH MEepexo/ie B
HPOTEPO30MCKYIO py. BBIX0O )KUBOTHBIX HaEyIIy EBsI3aH C pAIOM apoMopdo-
30B — BHYTPEHHEE OIUIOI0TBOPEHUE, [TOSBICHNE JIETKIX, KOHEUYHOCTEH, (opMu-
pPOBaHUE KPBLIBEB.

[Tpumepamu apoMop30B ¥ pacTEHUI SBISIOTCSA: 00pa30BaHWE TKaHEH,
OpraHoB, pa3MHOXEHHE CIIOPAMH, CEMEHaMU, TBOMHOE OIUI00TBOPEHUE.

¢y - Kakue apoMopdo3b1 HPOUZOULIH Y MIEKOTTUTAIONIMX ¥ NITULL?

* BcnomuuTe 1 3anuminte 2poMop(o3bl y IIBETKOBBIX PACTEHUA.

* Onpenenure apoMopdo3bl y MO3BOHOYHBIX JKMBOTHBIX B KPOBEHOCHOM
CUCTeMe.

310KuUTe 10J1yYCHHBIE Pe3yIIbTATHI.
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pBIOBI 3CMHO-  ppecMbIKa- NTHIEI — MIIEKOIH-
BOJHBIC  jormecs TaKoNue

Apomopgho3sbl 6 KposeHOCHOU cucmeme NO360HOUHBIX HCUBOTMHBIX

B pesynprare apomMopdo30B pPOXKIAEMOCTb B IMOMYJISIIUAX IMPEBBIIIAET
CMEpPTHOCTh. DTO MPHUBOJNT K YBEIWYCHUIO KonndecTBa ocobeil. C yBennyeHu-
€M 4ucia ocobeil apeas pacuIupsieTcs, a 3TO CTAHOBUTCS IPUYMHON Ui BO3-
HUKHOBEHUSI HOBBIX momyssiiuid. CremoBaTteiabHO, apoMop(o3bl NPUBOIAT K
Ouosornueckomy mporpeccy. B pesynbrate apoMop(h030B MOSBISAIOTCS TaKue

KpYITHBIE TAKCOHOMUYECKHUE TPYTIIbI, KaK THIIBI, OTACIIBI KJIACChI.

HWmmoamanramuu. B 3ToM mpoiiecce opraHu3Mbl IPUOOPETAIOT MPUCTIOCO0-
JICHUS K cpejie OOUTaHMsI. DTU MPUCTIOCOOTICHUS SBIAIOTCS METKUMHU HBOJIOLIN-
OHHBIMH M3MEeHeHUIMH. [IpuMeps! nanoasantanuii:

PHIOBI HBETKH

@ @

Ynnowenue popmvr mena, Hexmapnuxu, a¢pupnvie macia, }ZpKu
CmpoeHue niasHUKOoG. JIenecmK . op.
IIYCTBIHHBIC PACTCHUA RO)ILIWEH&

A\ 4
IIpespawenue 1ucmveg 8 KoUK, Obpaszoeanue Komo4ex, KPIOUKos,
yewytiKu, ONUHHble KOPHU, COuHble cmebnu KDbLIbIUEK, JIemYYex.

U JIUCHIbA, 3anacdroujue 80())/.




[Tprmepamu namoaanTalyu sSBISIFOTCS: IPEJOCTEPEraroNias OKpacka y Ku-
BOTHBIX, 3allIUTHAs] OKpacka, MUMHKpUs, MAaCKUpoBKa. B pe3ynbrare unuoanar-
TaImu 00pa3yrOTCsl MENKHE TAKCOHOMHYECKUE TPYIIIBI — BUIIBL, POIbI, CEMEICT-
Ba. Mnnoananraiys npuUBOAMT K YBEIWYEHUIO YHUCIA BUJIOB, PaCIIUPEHHIO
apeara, yCKOpPEHHIO BHI000pa30BaHus, TO €CTh K OMOJIOTHUECKOMY IIPOTpeccy.

Oo6masn nerenepaums. B 3Tom mporiiecce MpoOUCXOAUT YIPOIIEHUE CTPO-
€HUSl OPTaHM3MOB, BO MHOTHX CIydasX HEKOTOPBIC OpraHbl UCUE3AI0T WIH
COXpAaHSIIOTCSI B BHJIE€ OCTAaTKOB. JlereHepaiusi 4acTo BCTpeyaeTcsl y opra-
HU3MOB, BEAYIIUX CUISTYMA WIW Mapa3suTHUUECKUi oOpa3 *u3HHu. B cBs3mM C
MapasuTU3MOM Yy UYepBeil HEKOTOPBIE OpraHbl MCUE3al0T WM YIPOIIAIOTCS.
Hanpumep, y Op14bero 1enHs OTCyTCTBYIOT OpraHbl MUIIEBAPUTEIBHOM CHC-
TEMBbI, OpraHbl IBU>KEHMSI, YIIPOIlIeHa HepBHAs cuctema. HecMoTpst Ha Takoe
YIPOILIEHUE B CTPOCHUU MEPEUUCICHHBIX OPTaHOB, OPraHbl PA3MHOXKEHUS Y
yepBel-napa3suToB OYEHb XOPOILIO Pa3BUTA.

B c¢Bsi3u ¢ mapasuTudecKuM 0o0pa3oM KU3HU y PACTCHHS MOBUIMKA HET
3€JICHON OKPACKH, JIUCTHEB U KOPHEH. ITO pacTeHHE UMEET MPUCOCKH, 00ec-
nevyuBaomme nutanue. [loBuamka THTEHCUBHO pa3MHOXAETCsl. 3HAYHT, 00-
11ast IereHeparus Toxe MOKeT IPUBOJUTH K OMOJIOrMYECKOMY MIPOrpeccy.

B Hacrtosiiee Bpemsi IesTENIbHOCTh YeNIOBEKa MOXET MPHUBOJIUTH KaK K
OHMOJIOTHYECKOMY MpPOrpeccy, Tak M perpeccy MHOrux BuUI0B. OCHOBHOU
MIPUYMHON TAKOTO BIUSHUS SBIISIETCS HAPYLIEHUE B3aUMOCBS3EH MEXKIY KHU-
BOM IPHUPOAOW M OKpyXkarolei cpenoil. BcnoMHUTE MOsIBIEHHE yCTOWYH-
BbIX (DOpPM B pe3yJIbTaTe MCIOIH30BAHMS YETOBEKOM XMMHUYECKUX BEIIECTB
MPOTUB HACEKOMBIX — BPEIUTENICH, aHTUOMOTHKOB MPOTHB OaKTepHil, aKTHB-
HOE pa3BUTHE CHHE-3EJIEHBIX BOJOPOCIIEH B pe3yIbTaTe CIIMBA CTOYHBIX BOJL.
(. N

apomopho3

HMIMOaanTalis

JlereHepanust

= /)
Cxema cooTHomenus nyreu 3soaonnu no A.H.CeepuoBy

Kaxnplil KpyIiHbIil TaKCOH MOsIBIIAETCS B pe3ynbTare apomopgosa. Iloc-
JIe 3TOr0 MPOUCXOANUT OOJIBIIOE KOTMUYECTBO HaMoatanTanui. Jlerenepanus
B IIPOLIECCE HBOJIIOUNH IPOUCXOAUT 3HAUUTEIIBLHO PEXKE.



@ 1. BersicauTe 1 3anmummre, KaKue TPHCIOCOOIeHUS K OOMTaHUIO HA Pa3HBIX
rITyOMHAX MOSBUIINCH Y KPACHBIX U OypBIX BOJOPOCIIEH.

2. CoctaBbTe CHMCOK HCUE3HYBIIMX B IPOLIECCE SBOJIOLMU PACTEHUH U
JKMUBOTHBIX U BBIACHUTE NPUYUHBI UX UCUC3HOBEHMUSI.

3. Onpenenute NpU3HAKU UAMOAJANTALIMY U JETEHEPALUH Y Mapa3uTH4ec-
KUX YepBei, 3aroaHuTe Tabauily (IpocTaBbTe + U —) U MPEJCTABBTE €e.

000 000000000000000000000000000000000000000000000000000000000000000000000




Hcropuyeckoe pasBuTHe :KU3HU Ha 3eMJie

@ Kax mponcxoauIo HCTOPUIECKOE PA3BUTHE JKUZHH?
. Kak chopmupoBanmce cOBpeMeHHbIE OpTraHU3MBbI?
B pe3synbraTte uccienoBaHuil yueHble NPUILIA K BBIBOJY, YTO COBPEMEH-
HbIE OPraHU3Mbl C(HOPMHUPOBAIUCH B MPOLIECCE ATUTEILHOIO UCTOPUYECKOTO
Pa3BUTHUS HAUMHAS C MOSBJICHUS MEPBBIX KHUBBIX CYIIECTB.
@ VYKaXuTe XapakTepHble OCOOEHHOCTH OPTaHU3MOB, H300paKEHHBIX HA PHU-

HaIUX JHER?

CYHKC. HpI/I3HaKI/I KaKuX XMBOTHBIX OHHM HMMCIOT, COXPAaHWJIHCH JIX OHU 10

Ve

J

I[JIH N3Yy4YCHUS BO3HUKHOBCHHUA W PA3BUTHA XKU3HU YUCHBIC pPa3aciinig
HUCTOPUIO 3emMi Ha AJATCIIBHBIC TMPOMCIKYTKH BPEMCHH. W3 BuX camblie

JJIMHHBIC — 50HBI.

50H > 3pa 1 epuoT

T

‘F TBICSYEIIeTHE | | CTOJIETHE
\

Bo3nukHOBEeHME KM3HU MPOU30LLIO, BOZMOKHO, 3,5—4 Mipa JeT Hazal.
[TepBble )KHUBBIE OPTaHU3MAI MTOSBUIIHCH B BOJIC, TTO3KE IMPOU3O0IIIET BBIXO] HA

cyury. OIHUMH U3 NIEPBLIX PACTEHUI CyIIN

BOJIOPOCITH

OBUTH TICUITO(PHUTHI.

> mcmouTel P anopoTHU-P

rojoceMeHHbie [ | HOKPBITO-

KOOOpa3HbIe

CEMCHHBIC




[TepBbIMU >KMBOTHBIMH, BBIILIEAIIMMHU Ha CYyIIy, ObUIM YJIEHUCTOHOTUE U
MoJuttocku. ITaykooOpa3Hble cUMTarOTCs EPBBIMU KUBOTHBIMH CYIIH.

Cpeny MO3BOHOYHBIX IMEPBBIMU Ha CYIIy BBIILIM KHCTENEphIE PHIObI.
VY HUX HapsAy ¢ )KaOpamH MOSBUIINCH JIETKHUE.

3CMHOBO/IHBIC

KHCTETepbIe PHIOBI h—>{ creronedanst i

MIICKOIIUTAarOIINe

MTHIBI

MPECMBIKAIOIIHCCA

9 1. Vcnonb3ys reoXpoHOIOTHIECKYTO TaOIHITy, YCTAaHOBUTE COOTBETCTBHUE!

Apxeii h * 3aMKHYyTasi KPOBEHOCHAsI CUCTEMA,;

* X0p/a;
* MHOTOKJIETOYHOCTB;

[Tporeposon b * [IepBbIC TO3BOHOYHBIE CYIIIN;

* YKapHOTHI;

. * poToCcHUHTE3;
[Taneo3on b * [TOCJICIHUH TUII LIAPCTBA KUBOTHBIX.

.
2. Bribepure T0, 4TO MOSBUIIOCH B TTAJIEOTEHE:
BTOpasi CHTHAJIbHAs CCTEMA, JIEMYPBI, YEIIOBEK, ITAPAITUTEK, UCKY

0TOOp, OJTIOMAIITHUBAHUE KHBOTHBIX, IPHOITUTEKH, KOT'TH, TIOC

3. HaiiguTe npaBuIbHBINA BBIXO/

TOC NCIICHUC

MHUTO3
TOJIOCEMCHHBIC
HOKpLITOCCMeHHLICh
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IBOJIONNSA YeJI0BEKA

@ Cy11ecTBYIOT IPOTUBOPEUUBBIE CYKIEHUS O IPOUCXOXKJIECHUU YeJOBEKa.

eececccccccccccccce

)

[Tono6uble 00BSICHEHUSI MOKHO BCTPETHTH B (DOJIBKIOPE M 0ObIUAsX PAa3HbBIX
HapoaoB. EcTb MHOXeCTBO (haKkTOB, MOATBEPKIAIONINX, YTO YEIOBEK UMEET
KHMBOTHOE NpoucxoxjeHue. [1o oqHUM IpeacTaBlIeHUsIM, YEJI0BEK — Pe3yiib-
TaT 00)KECTBEHHOT'0 aKTa, M0 APYTMM — YEJOBEK BBINIEN U3 MHPA )KUBOTHBIX
(>xuBOTHOTO NpoucxoxaeHus). Kaxaas u3 cTopoH crapaercs J0Ka3aTb CBOIO
TOYKy 3peHusi. Kak Bbl Jymaere, 4To BEpHO?

Paccmorpute pucynku. CpaBHUTE CKENEeThl YelIOBeKa W KUBOTHOTO M
HaiauTe cxoxue ocooeHHocTH. OOOCHYITEe CBOE MHEHHE.

[lepBble NpPEaNONOKEHUS O KMBOTHOM IPOUC-
XOKJIEeHHN 4YejioBeka nosBuianch B XVII Beke.
Bnepsrie K.JIuHHEN nomMecTw 4eaoBeka B OT-
psan npumatoB. JK.b.Jlamapk BbICKazai 1pejno-
JIO’)KEHUE O TOM, YTO YEJOBEK MPOU30ULICH OT
00€3bsIHOMOIOOHBIX MPEAKOR, MEPEIISIIINX OT
Jla3aHbs 10 JIEPEBBSAM K XOKICHHUIO Ha 3eMIIe U
BEIyIUX CTaaHEI 00pa3 ku3tu. B cBoem Tpy-
ne «[Iponcxoxnenre yenoBeka U MOJOBOM OT-
6op» (1871 r.) Y./lapBuH OTMETHI, YTO YeIO-
BEK SBIISIETCS . IIOCIETHUM 3BEHOM IIETIOYKHU

HBOJIIOLMH M HAa Pa3HBIX (paKTax IMombITaies 3To 1oKkazaTh. @.DHrenbe B cBoeM
Tpyae «Ponb Tpyaa B mperecce npespanienns 00e3bsHbl B yenoBeka» (1896 r.)
MOATBEPANT ero cyxkaeHus. [lozgHee ObUTO JOKA3aHO, YTO PEMIAIOIIYIO POJIb B
HBOJIIOIMH YEJI0BEKA CHITpaJIi COIHAIbHbBIE (DAaKTOPHI.

e Kak BHI CHUTACTEC, HA KAKOM OCHOBAHHUH YYCHBIC IMOATBCPKIAAIOT BAKHYIO

poiik Tpyaa B hopmupoBanun yenoeka? OO0OCHYHTE CBOU MPEIANIOI0KESHHS.



YenoBek, Kak U BCe MJICKONHUTAIOIINE, UMEET Aradparmy, MIICUHbBIE JKeTie-
3bl, YIITHBIE PAKOBHHEI, CIICTIMATU3NPOBAHHBIC 3yObl, TUTAIICHTY, TPH TAPhI CITy-
XOBBIX KOCTOYEK, 7 MICHHBIX MO3BOHKOB. BhIpakaronire 4yBCTBA MUMHUYECKHE
MBIIIIIBI XapaKTEPHBI IS YEIOBEKOOOPa3HbIX 00€3bsIH 1 YeJIOBEKa.

* BcnoMHUTE CBONCTBEHHBIE YEIOBEKY BUIbI IMOLIUH.

[To MopdonornueckuM 1 aHATOMUYECKUM MPU3HAKAM CAMBIMH OJU3KHUMH K
YeJIOBEKY JKMBOTHBIMHM CUHTAIOTCS 4eloBeKooOpasHbie 00e3bsiHbl. OO0 3TOM
CBUJCTEIBCTBYET CXOACTBO TEJIOCIOKEHUS, PeIyLIUPOBAHHBIN XBOCT, MJIOCKHE
HOTTH Ha MajblaxX, KOJUYECTBO PE3LOB, KIBIKOB U KOPEHHBIX 3y0OB, MPOTHUBO-
MTOCTaBJICHHBIN APYTUM MajbiiaM OonbInod manen pyku, 12—13 map pedep, 56
KOITYMKOBBIX MO3BOHKOB M JPYTrHe MPHU3HAKH.

YenoekooOpaszHbie 00€3bsiHBI MO (PU3MOJOTUYECKUM IMPHU3HAKAM TaKKe
CXOJHBI C 4yenoBeKOM. VM cBOWMCTBEHHBI 4 Ipynimbl KPOBH, a TAKKE UYyBCTBH-
TEILHOCTh K BO30YJAUTEISIM TaKuX 3a00JIeBaHUN Kak, TyOepKymes3, Tud, audre-
pus, ocra, TpUMIl U T.1. boJblnoe cX0ACTBO UMEETCs TAKKE H B T€HETHUECKOM
anmapare. Hanpumep, 91% nyxneotuanoit nocnenoBarensHoctu B JIHK mmm-
MaH3e M 4YesloBeKa coBnanaroT. OHAKO HEe y BCEX YeIOBEKOOOPa3HBIX 00€3bsH
MPU3HAKU CXOJICTBA C YEJIOBEKOM OJIMHAKOBBIE.

['1600H — mocKas rpyaHas KiIeT-
Ka, CTJIaKeHHas (POpMa 4eperna ¢

T IIuMIan3e — CTPOEHHUC qe?ena u
OHEUHOCTEN

y




* Kakas u3 aTux 06e3psH Hanbosee 6JIM3Ka K 4eIoBeKy?

Kakas u3 00e3bsiH OIKe K 4elIOBeKY — OTHOCHUTENIFHO TPYAHO cKa3aTh. Ho
yuYeHbl€ IpeJIojaraT, 4TO HIMMIIAH3e — HaumbOosiee ONM3Kas K YeJIOBEKY
o6e3bstHa. OHAKO HU OfIHA U3 3THX 00€3bsSH HE CUNUTAETCS HENOCPECTBEHHBIM
IPEIKOM YeIOBeKa.

Mexy 4enoBeKOM M 4eJOBEKOOOpPa3HbIMU 00€3bsIHAMHU CYILECTBYIOT KO-
peHHble oTInYus. YenoBek, B OTIMYKe OT 00e3bsH, 00/1a1aeT CIOCOOHOCTHIO K
KOJIJIGKTUBHOM TPYI0BOH AeATenbHOCTH. OH CO371aeT M UCIOJIBb3YET HOBBIE OPY-
I¥s TpyJa. DBOJIOLHS YeJIOBEKa OTPaKeHA M B CHCTEMATHKE.

Mecto COBPEMECHHOI'O YCJIOBCKA B CUCTCMATUKE

ITapcTBO JKuBoTHBIE
Tun XopnoBble
Kirace MiekonmuTaromnme
Otpsin IIpumarst
CemeiicTBO Jronu
Pon Yenosek
Bun YenoBek pa3yMHBbIi

1. TonoyiHUTE TPEITIOKEHUS:
1. K.JIunnHe#l momecTwi ...
2. XK.b.Jlamapk BbICKa3aj NPEAIIOIOKEHUE ...
3. Y.JlapBuH cuurai...
4. ®.OHrenbc AoKasal. ..

2. OnpenenuTe COOTBETCTBUE:

OpaHryTaH a) 12 map pebep
b) pasmep 3amscThs
ru000H C) CTpOCHHUE Ta3a
d) crnaxennas popma ueperna

€) IJIOCKAas TPy IHASL KIICTKA
Y
3. PaccMoTpuTe pa3mepbl BEpXHUX KOHEUHOCTEH HA PUCYHKE, U pacrpe/ie-
JIUTE KAPTHHKHU B MPAaBUILHOM TOpsake. OXapakTepusyiTe ux Mo Mop-
(onornueckumM 0COOCHHOCTSIM M TTOAFOTOBBTE ITPE3CHTALIHIO.

ropuiuia
Mt v




IBOJIIOIHSA YeJ0BeKa. IMOPHOIOTHYEeCKHe
U CPABHUTEJbHO-AHATOMUYECKHE
10KAa3aTeJIbCTBA

@ CyuecrByior pasnudsbie MOpOIOrHYecKre, (GH3HOIOrHIECKUE, IMOPH-
OJIOTUYECKHE JOKA3aTeIbCTBA, IEMOHCTPUPYIOIINE CXOCTBO YeJIOBEKa H KHU-
BOTHBIX. Kakylo ke poib UrparoT 3MOpHOJIOrHYECKHEe U MOP(OIOTHYECKHE
JI0Ka3aTeNIbCTBA B N3YYEHUH HCTOPUYECKOTO pa3BUTHs YenoBeka?

1. Paccmotpute pucynku. Kakoil u3 sMOpHOHOB NMPUHAIICIKUT YETOBEKY?
C xakuM 5MOpPHOHOM OH MMeeT OoJbIle cxojacTBa? B yem mpuumHa 3TOTO
SIBJICHUSA?

2. Crpynmumpyiite pucynku. OO0CHYHTE CBOE MHEHHE.

3M6pPIOJ'IOl"Id"I€CKI/IC CpaBHPITCJILHO-aHgI‘ OMI/I‘N\
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YenoBek u MJICKOIMUTAOIINE XKHUBOTHBIC UMCIOT CXOXKHUEC MOp(I)OJ'IOFI/I‘IeC-
KHUE, aHATOMHUYCCKHC, (1)I/I3I/IOJIOFI/I‘ICCKI/I€ n 3M6pI/IOJ'IOFI/I‘-I€CKI/Ie 0COOEHHOCTH.
Co MHOTMMH M3 HUX BBI YK€ 3HAKOMBI.
° BCHOMHI/ITG, KaKue 06HII/Ie IPU3HAKKU CYHICCTBYIOT MCKIY YCIIOBEKOM U
MIJICKOIIMTAOIINMH, B OCO6CHHOCTI/I, IICJ'IOBeI(OO6pa?>HBIMI/I 00e3pstHamMu?
Amaesusmbl. ATaBU3MEBI CBUACTCILCTBYIOT O IMPOUCXOKACHUNU YCIIOBCKA
OT XHMBOTHBIX. I/IHOFI[a POXIAOTCA JIIOJU, UMCIOIINE XBOCT, MHOI'OCOCKO-
BOCTb, FYCTOﬁ BOJIOCSTHOM IMOKPOB Ha TCJIC, IIOABUKHBIC YIIHBIC PAKOBUHLI U
T.1. 9T0 MPU3HAKN OTHAAJICHHBIX ITPCIKOB.

©, O,

Pyoumenmul. B mporiecce 3BOMIOLUM YeI0BEKA HEKOTOPBIE - OPTaHbl 110~
TEpsUIM CBOE MEPBOHAYAIBHOE 3HAUCHHE M COXPAHMIIUCH B HEIOPA3BUTOM
COCTOSIHMU. BbUIO BBISBIEHO, UTO Y YelOBeKa UMeeTCsi OOJBbIIOEe KOINYeCT-
BO PYJUMEHTOB.




CpaBHCHI/Ie YCJIOBCKa C IIO3BOHOYHBIMH KWMBOTHBIMHM IIOKAa3bIBACT, YTO OH
C(I)OpMHpOBaJICSI, l'IpOfII[}I JTATCIIBHBIN IIYyTb UCTOPHUYCCKOI'O pa3sBUTHUA. BrI 3Ha-
€TC, YTO YCIOBECK UMECCT OoJIBIIIE CXOJCTBA C MJICKOIIMTAOITMMU KUBOTHBIMMU.

5 S SIS
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ITpu paccMoTpeHnH pa3BUTHS 3apOABIIIEH YETOBEKA U KUBOTHBIX, OBLIO
00Hapy»XeHO HAINYHE CXOXKHX 0COOCHHOCTEH. UenoBeK Takke HAaYMHAET CBOE
pa3BUTHE C OIIONOTBOPEHHOMN SIMLEKJIETKH — 3UTOThl. B pesynbrare nenenus
3UTOTHI 00pa3yroTcs 6ractomMepsl, (POPMUPYETCS] MHOTOKIIETOUHBIN 3apOJIbIIII.
Bo Bpemst pa3BuTHS 3apojbllia B MEPBBIM MecsI] 00pa3yercsi IByXKaMepHOe
cepatie 1 3 mapsl )xabepHbIX 1yr. Kak y pbiO, pa3BuBaeTcs My3bIPEBUIHBIN TO-
JIOBHOM MO3T, a MO3%Ke — MEPEeToOHKN MeXy HajbliaMu, kioaka. [To mepe pas-
BUTHUS 3apOJbIlIa, Y HEro (popMupyeTcs MoayIapys TOIOBHOTO MO3ra, KOTO-
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pble TOKpBIBAIOTCA H3BU-
aucToi Kopoi. Bo Bpewms
pa3BuTHs Takxke (QOopMHU-
pyeTcsi XBOCTOBOW OTHEI
MMO3BOHOYHMKA. Yacts. ero
[I03BOHKOB. pEeyLIPYETCH, a
Jpyrasi 4yacth, COCIUHSSCE,
00pazyet KOMUMKOBYEO KOCTb.
VY 3-4 wmecsaHOrO IUIONA
UMEETCsl BOJOCSIHOM TOK-
pos.. Ilo mepe pasBuTHs
BOJIOCHI BBIMANAIOT, U OC-
TAIOTCS TOJIBKO Ha TOJIOBE.
Jlaxe y mecTuHeneIbHOTO
3apojblllia MOXXHO OOHa-
PYXHUTb MHOTO MIIEYHBIX
xkenes. Ero cepane umeer

BUJ TpyOKH, KoTOpas cokpariaercs. [1o mepe pa3Butus sMOproHa GopMupy-

I0TCSL OCOOEHHOCTH, CROVCTBEHHBIC YETIOBEKY.




1. Bersacuure TIPUYNHBI NOABJICHUA aTaBU3MOB U PYJAUMEHTOB Y YCIJIOBC-
Ka U IOATOTOBBTC MPE3CHTANIO.

2. Boibepurte pyauMeHTapHBIC MPU3HAKH YEIOBEKa:
3-e BEKO, MBIIIIIBI YITHOW PAaKOBUHBI, MJICUHBIC JKEJIE3bl, KOIMIUK, 3yObl
MYJAPOCTH, POXJIEHUE OJIM3HENOB, KOCTU IJICUEBOTO MOsICa, PEAKHIA
BOJIOCSIHOM MOKPOB, KOCTH I'OJIEHU, KDOBEHOCHBIE COCY/IbI.

3. CpaBuute pucyHku. OnpenenuTe MPU3HAKK CXOJCTBA U Pa3Inyus B
pPa3BUTHUH, IOJITOTOBHTE MPE3CHTAINH.

%\ /7

JJaAaHIICTHUK YCJIOBCK

4. OnpenenuTe COOTBETCTBUE:

* CWJIBHOE Pa3BUTHE MBIIIII] 0
PYIUMEHT
BUHBI

* TYCTOW BOJIOCSTHOM
* TPETHE BEKO

aTaBU3M

Jb JIOCTHOKEHUH SMOPHOIOTHH B
THS YETOBEKAY.

© 00 0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000




IBOJIONMSA YeJI0BEKA.
ITaseonTOIOrNYECKHE JOKA3ATEIHLCTBA

@ OBONOLKIO YeIOBeKa (AHTPOIIOTEHE3) TOKA3bIBAET Psijl pakToB. PaceMor-
pHTE CXeMY U U3JIOKUTE CBOU CYXKICHUSI.

JpeBHuil MpesoK pasMepoM

: C KOLIKY

: ru660H l

napanuTeKu

: OpaHryTan JPUOIIUTEKH

: ropujiIa HIMMITaH3€ aBCTPAJIOIIUTEK
: YEJI0BEK

(4) Kakue dakTbl 10Ka3bpIBalOT 3BOJIONKIO yenoBeka? Kakas Hayka n3ydaet
HCcKomaeMble ocTaTKu yenoBeka? Kak Ha ocHOBaHUM OOHApY>KEHHBIX OC-
TaTKOB JIOKA3bIBAIOT IBOJIOIMIO YeIOBeKa?

[IpennonaraeTcs, YTO MPEKHA YETOBEKA M UYEIOBEKOOOPA3HBIX 00e3bsH
B3sUTM CBOE HAYAIO OT MEIKHUX HACEKOMOSTHBIX KHBOTHBIX B ME3030iCKOM
spe. Ouu ObuH BeessTHBIMU. Ho MX TTUIIY, B OCHOBHOM, COCTABIISUIN HACCKO-
Mble. [lo3Hee 3TH )KUBOTHBIE add HAYajJ0 MHOTUM BETBSIM. OJHA H3:ATHX
BETBEH Jajia Hayajo MapanuTeKam.

[MapanuTtexn. ITH IpeBHUE YEIOBEKOOOPa3-
HEIC 00€3bsIHBI KU Ha TeppUTOpHH AdpHKH,
. Asuu u Esponsl. Bo BpeMsi packonok ObLI
HalJeHbl OCTAaTKH, NpuHaIexasmme uM. OHu
JIAITM HadajIo TPeM BETBSIM: OpaHTyTaHaM, TH0-
0OHaM M BBIMEPILUM APHOIUTEKAM.




Jpuonurexku. B cBs3u ¢ nMoxojogaHUEM KIU-
MaTa B ITaJIeOTeHEe JICTHUKH, MPOJBUTAIOIIUECS
Ha 0T, HAYaJIl YHUYTOXKaTh Jieca. CMEHa JIecoB
JyraMy 3acTaBHJIa YEIOBEKOOOPa3HBIX 00E3bsH
CIIyCTUTBCS C JEPEBHEB U XOAUTH IO 3eMie. Y
JIPUOTIUTEKOB, JKUBYIIUX B HEOTEHE, OPIaHBI
CITyXa ¥ 3pEHHs XOPOIIO OBIIH Pa3BUTHI. B cBs-
31 ¢ (opMUpOBaHHMEM PYK OHH MOIJIH JIydllIe
. yIepKuBaTh U OpocaTh mpeaMeTsl. [Iponopuun
Tela M3MEHHJIUCh, O0BEM MO3ra YBEJIUYHICS.
OHM OTIIMYAUCh PA3BUTON CIIOCOOHOCTBHIO K
opueHTupoBke. llpenmonaraercs, 9To ApHOH-
TEKH JaJIi Ha4allo TPEM BETBSIM: ITUMIIaH3€, TO-
pWIIIE U aBCTPAJIOIUTEKY.

ABcTpanonutexku®. OHM XWIA CTagaMyd Ha
OTKPBITOH MECTHOCTH, ObLIH IIOTOSTHBIMH. Y
ABCTPAJIOMHUTEKOB 3aTbIIOYHOE OTBEPCTHE CIBH-
HYJIOCh JI0 LIEHTpa 4epernHol KopoOku. O0beM
MO3ra, M0 CPaBHEHUIO C COBPEMEHHBIMH YeIIO-
BEKOOOpa3HBIMH 00e3bsiHaMu ObLT Oosbie. 1o
HAWJICHHBIM KOCTSIM MOJKHO TIPEAIOI0XKHUTD,
YTO y HUX 3aHME KOHEYHOCTH OBLIN Pa3BHUTHI
JTydIie.

* VKakuTe 0COOEHHOCTH, OTJIMYAIOINE aBCTPAJIONIUTEKOB OT APYTUX 00€3bsH.

N3 KocTel KOHEUHOCTEH, B OCHOBHOM, Ta30Bbl€ U OEPEHHbIE KOCTH Obi-

a1 GoJIbIe MOXOKM Ha YeJoBeYeckue KocTtu. Hanmuuue mmpokoro rasa io-

Ka3bIBAa€T, YTO UMEJI0 MECTO MpsMoxoxaeHue. CTpoeHue MEPBOrO Majlblia

BEPXHHMX KOHEUHOCTEH 0OecrednBano XOPOLIYyH XBaTATEIbHYIO (YHKIMUIO,

YTO MO3BOJISUIO UM UCIOJIB30BaTh OPyAMs TpyAa U3 KaMmHsA u Koeten. Ctpo-
eHHe 3y00B aBCTPAIOIUTEKOB TAKKE OYE€Hb CXOJHO C YEJOBEYECKUMU.

OOHapy)XeHHBIE Ha DPAa3HbIX TEPPUTOPHSIX OCTATKU ABCTPAIONUTEKOB
CBUACTCIILCTBYIOT, UTO CPEAN HUX OBLIO MHOIO BUJIOB.

[Toxononanue B CeBepHoM U FOXKHOM HOTYHIAPUAX YCIOKHHUIIO KUZHEH-
HbI€ YCJIOBHSI YEJIOBEKOOOPA3HBIX 00€3bsH. Y HUX BO3HUKIM IpHUCIocoOIe-
HUs, IO3BOKOINUEC 3allIUINATBCA OT He6JIaI‘OHpI/ISITHBIX yCJIOBI/Iﬁ cpeanl, a
TaKKE OT APYTIUX KUBOTHEIX. Yacte ABCTPAJIONMUTEKOB JJIA 3alllMTBI CTAaJla 13-
TOTaBJIMBATh OPY/Ausl TpYy/d. YHeHble Ha3BaJIM 3TY BETBb «UEJIOBEK YMETbII».

* Ascmpanonumex — australis (om nam.) — 10cuvlid, pitek (om epeu.) — obesvana.
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HexoTopsble yueHble OTHOCAT «4eJI0BEKA YMEIOr0»
K JapeBHeHIIUM arofsM. OHU M3rOTaBIMBAlld M3 ped-
HOTO KaMHs (TajibKa) pexyliue W pyosiue opynust
Tpyaa. QanaHru majpleB y HUX ObUIM yIUIOIIEHBI. B
~ TIOCJEIYyIOIIEM Pa3BUTHH OHM Jalld Hadallo IPEBHEU-
[IAM JTFOISIM.

1. 3aBepmmTe cXeMy U TOJATOTOBBTE MPE3CHTAIMIO 00 YBOJIOINH dTUX

OpPTaHU3MOB.
\/ \/ \/
| JAPHUOIINTCK |

2. Bribepure T0, 4TO OTHOCHUTCS TOJIBKO K YETIOBEKY YMEJIOMY:
® U3rOTOBJICHUE OPYIHH TpyZAa
® IPOTUBOIIOCTABIICHHE IEPBOTO Majblia APYTHM MaIbLaM
e CrieIMaIu3aIus 3y00oB
e [JI0CKKeE (aslaHTu

*
® XOPOILHH CITyX *\

3. YcTaHOBUTE IPABWIBHBIN BBIXOJ!
.
.

.

Hacexomosiiabie

MJICKOIINTAKOIIUC
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JpeBHel1INE JIIOTU

@ Ha xakue cragumu PA3ACIIAOT aHTPOIIOr ene3? Kakne 0coOEHHOCTH OTIIH-

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

APCBHUC U NICPBLIC COBPEMCHHBIC JIFOIH.

YaJii MEePBBIX JIIOJICH 0T 00e3bsiH?

H

HIMMITIaH3€

CpaBHHUTE CIEAYIOUIMX MPUMATOB U OMPEICIIUTE UX OTIIMYUTEIILHBIC YEPTHI.

OpaHTyTaH } ’aBCTpaJ'IOHI/ITeK ’ ropuia

ruo0oH

Hpouecc BO3HHWKHOBCHUS YCIIOBCKA pa3ACiIAOT Ha 3 sTana: HpCBHeI‘/’IH.II/IC,

-

Ilumexanmponsl — TpOMe-
JKYTOYHAsI TpyIna MEXAy 4eso-
BEKOM U o0e3bsHaMHu. X ocrat-
K{ BIIEPBBIC OBLIM OOHAPYIKEHbI
B A3um — Ha ocTpoBe fIBa B Mii-
none3uu B 1891 roxy.

[To3xe nx Haxommm B EBpo-

ne, Asun u Adpuke. [TutexkaHTporbl XoAWIM HAa IBYX HOrax, OmHpasich Ha
nanky. OHu umenu npsmyro ocanky. O0wsem mosra focturan 900-1100

cm®, poct — 170 cm. Han rnasamu
BBICTYITaJl HaJAOpOBHBIA BaiMk. Ha
HIOKHEW YeNIOCTH  OTCYTCTBOBAN
10100POJJOYHBIN BBICTYII, U T103TO<
My peub He Obuia pa3Buta. JIoOHbIe
Y BUCOYHBIE JIOJIM MO3Ta ObUTH pa3-
BHTBI JIy4IIIe, UM Y 4eIIOBEeKOOOpas-

~

J

HbIX 00e3bsiH. Benmu crajnbiil oOpa3 sku3HH. [lob30BaiCh OTHEM U Ka-
MEHHBIMU OpPYIUSiMU TpyJa (cBepio, ckpebok). Onexay OHU HE HOCWIIH,

JKUITHILL He OBLIO.

Y 4. 3




Cunaumponst — WX Ha3BAIU
«KATAMCKHH YEJIOBEK», TaK KaK OC-
TaTKW OBbUIM HAWJCHBI BIICPBHIC B
Kurae, BOmm3u Ilekuna B 1927—
1937. Mopdoaorudeckne 0COOCH-
HOCTH HAllOMUHAKOT MHTEKAHTPO-
0B, HO 00BbeM MO3ra ObLI 0OJIbIIIE
— mocturan 1220 cm?.

HccaenoBanus OKa3bIBAIOT,
YTO JIEBOE IMOJIyIIAPHE y CHHAHTPO-
na ObLIO JIy4Ille pa3BUTO, YeM Ipa-
BO€. DTO CBUICTEILCTBYET O MPaBO-
pykocTH. 3yObl M HWXKHAS YeNIOCTh ObUIM KpynHbIMU. ITonGopomounsrit
BBICTYIT OTCYTCTBOBAJI, 3HAYHT, PeUb OTCyTCTBOBajia. Ha 110y mmencs Haar-
Ja3HUYHBIA BBICTYI. [lOJIb30BAIMCH OTHEM, MOAJCPKHBATM U COXPAHSIIU
€ro, HOCHJIM OJIeXy W3 IIKYp KHBOTHBIX. HalijieHHbIe B memniepax IUIacThl
TMerUia CBUACTEILCTBYIOT O TOM, YTO CHHAHTPOIIBI MCITOJIb30BAIN JTH TIeIle-
pBI B KadecTBe yOeKuml. Y HUX ObUIH OPYIUsS TPyAa U3 KaMHA, KOCTEH U po-
T'OB KUBOTHBIX (OCTPOKOHEUHUK, pPe3ell, CKpeoJI1o).

Tetioenvbepeckuil wenosex. OCTaTKu OBLIH
Haiensl BriepBbie B 1907 rony B I'epmanuu,
BOIM3M ropona I'elinenboepr. [1o3ke nx Haxo-
i Takke B A3uu u Adpuke. beuta Halinena
HIDKHSSL 9eTIOCTh 0e3 1Mo00POI0YHOr0 BhIC-
Tyna, 3yObl OBUTH KPYIHBIMH, HO CXOKHUMH € 4
3y0aMu COBpPEMEHHOro uesioBeka. OHHU ~TOKE
MOJIH30BATIMCh OTHEM, JKWIJIM cTajami. JIpes-
Helmme noau ObUM KaHHMOamaMu. Mormu
MUTATHCS] MSCOM JIFOJICH CBOETO e CTajia:

- e

Asvixanmpon < Ha Tepputopun AszepOaii-
JDKaHa B A3BIXCKOM IeIIepe, HaXOoJsIleics B
DU3yJINHCKOM PaNOHE, CPEAH MCKOMAEMBIX OC-
TATKOE ObliIa HalileHa HU)KHEUENIOCTHAs KOCTb
3TOI'O HENOBEKAa. A3BIXaHTPOIBI TOXKE >KUIH
CTaJaMu, 107b30BAIUCh OTHEM, HOCUIIH OACKIY
u3 HIKyp XUBOTHBIX. M3roraBiuBanu pasHble
OpyaMs TpyJda U3 KOCTeH M KaMHs. PacKONKM J1OKa3bIBAaIOT, YTO a3bIXaHTPO-

Bl PA3BOAMIIH OTOHb B 3¢MIITHOM YTITyOJICHUH.
S~ v A N




9 1. Onpenenure CXOJICTBO W pa3ivuus MEXIy HMUTEKAHTPONaMH U CH-
HaHTPOMaMH.

00 000 000000000000000000000000000000000000000000000000000000000000000000000000000

2.Yro nokasplBacT XOPOLIO pa3BUTas BUCOYHAS JOJIA Yy IHUTEKAHTPO-
noB? K uemy mnpuBeno pacnojoKEHUE Ijla3 B OJHOW IIOCKOCTH?
O06ocHYy#TE MPEANOI0KEHUS U NIPEJICTABHTE UX.

3. CuHaHTPOIIBI MOTJIH AOOBIBaTh OrOHb. Kak BBl TymMaeTe, Kak OHU €ro
noayyanu? OG0CHYHTE CBOU MPEAOIOKEHMSL.

4. YcTaHOBUTE COOTBETCTBHUC:

OtHocsmecs k pony Homo )
He otHocsamuecs k poxy Homo )

a) a3bIXaHTPOT
b) mpuornmTek
C) CUHAHTPOI
d) I'eiinensOeprekuil yenosex
€) MUTEKaHTPOI
f) aBcTpanonurex
g) IUMIIaH3e




JIpeBHUE U NepPBbIe COBPeMEHHbIE JIIOIH

@ Yem ommmuaroTcst Apyr OT Jpyra JIFO/M, MOKa3aHHbIe Ha pucyHKax? Ilo

! KakuM IpU3HaKaM Habiro1aeTcs 60bIie OTIINYUi?

CpaBHHTE JaHHBIC PUCYHKU H 000CHYITE CBOH CYKICHUS.

F N\ 7
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Opyoust mpyoa opeshetiuie2o
yenogexa

Ckenem Opegretiue2o
uenosexd

............................................................................‘5

Ckenem neandepmansya

Yepen Yepen
OpesHetiuiezo O
yenoeexa P Y




Heanoepmanvyvr — npes-
aue mogu. MX wmckormaemMble
OCTaTKH BIIEpBbIe ObLTIM OOHA-
pyxensl B Ucnanuu. B 1856 .
B JosmHe pexkn Heannep B
I'epmanun  Obl1  OOHApYkeH
MIOJTHBIN CKEJNeT HeaHIepTalb-
) na. Ilozxke MX Haxoawiau B

Ipyrux ctpaHax EBpombl u B
Asun. Poct gocturan 155-165 cMm, n3ru0bl o3BOHOYHHKA ObLTH CIIA00 pas-
BUTBI, TIOATOMY XOJMJIN HEaHAEPTAIbIbI HECKOIBKO COTHYBUIMCh. OHU KU-
o rpynnamu 1o 50-100 yenoBek, HOCWIN OAEKAY W3 IIKYP >KMBOTHBIX,
UCTIOJIB30BAIM M MOTJIH J00bIBaTh OroHb. OOBEM MoO3ra HeaHJepTabIla
coctaBisut 1400 cm®. VI3BHIMH rOJI0BHOTO MO3ra ObLIO MEHBIIIE, YE€M Y COB-
peMeHHOro YenoBeka. JIoO ObliT HU3KUH, CKOIIICHHBIN, C CUIIBHO Pa3BUTHIMU
Ha/IOPOBHBIMH JIyTaMy, HWKHSS YEJFOCTh HE MMela MoJ00POI0YHOIO BhIC-
TyTa UK OH ObLI OYEHb €1a00 pa3BUT. DTO yKa3bIBaeT HA TO, YTO y HEaH-
JIepTaIbIeB CYIIECTBOBAJIA 3a4aTOYHAsI PeUb, & B HEKOTOPBIX CITydasx JAaxe
BHSTHAsI peub. bpimn kanHMOamaMu. Y HeaH/IepTalibleB CyIIECTBOBAJIO pa3-
nenenue Tpyaa. Opyaus Tpyda M3rOTaBIMBAINCH U3 KaMHs (OCTPOKOHEY-
HUK, pe3ell, cKpe6J10). My>KUnHbl OXOTHIIUCh, KEHIIMHBI U JIETH COOUPAIIH
cbeloOHBIE KOPHHU, CeMEHa M IUIoAbl. HeaHaepTaiblibl NCTIONB30BAIN Pa3-
Hble yOeXHIila, HO B OCHOBHOM, XWJIM B Memepax. MUTOXOHApHaIbHAS
JIHK HeannepranblieB 1 COBPEMEHHOTO YeIOBEKa OueHb Onu3ku. [leppbie
3a4aTKU PENTUTUH MOSBWINCH Y HUX. OHAKO OHU HE SIBISIOTCS MPSIMBIMHU
[IPEeIKaMH COBPEMEHHOTO YEJIOBEKa.

&

IlepBbIMM COBpPEMEHHBIMHU JIFOJIbMU. ObI-
I KpOMaHbOHLIBI. Bnepsble ux unckomna-
eMble OCTaTKU ObUIM HalJeHbL. B JIepeBHE
Kpomanwvon Bo @pannnn. [1oske onn 66un
oOHapy>keHbl TaKike B A3uil, Appuku u As-
crpaymu. Jlo HalifileHHBIM OcCTaTKaM OBLIO
YCTaHOBJIEHO, YTO pocT y HuX aocturain 180
CM, J100 OB HIMPOKHIA W TIPSIMOM, HaJTJIa3-
HUYHBII BAJIMK OTCYTCTBOBal. KpomaHbOH-
bl 00JTa ANl YJICHOPA3IENBHOM PEUBIO, )KUIH B MMOCTPOCHHBIX MU JKHU-
JMIIAX, CIIMBAJIN OJEXKAY KOCTHBIMU MryiaMu. OHU PAacHUCBIBAINA CTEHbI
Nelep pucyHKamy, yKpallaad OpyIdus TpyJa, M3rOTaBIMBAIA DPA3HYIO
[JIMHSAHYIO II0CY 1Y .
adid 4 WA

.



YV KpOMaHbOHIIEB HaYalli Pa3BUBAThLCS 3a4aTku penuruu. OHu npupyda-
JIU )KMBOTHBIX, 3aHUMAJIUCh 3eMJIeelIueM. Y HUX OTCYTCTBOBAJ KaHHUOA-
mu3M. I[Ipeanonaraercs, 4T0 MOSBHIOCH CAMOIIOKEPTBOBAHUE PAJU CEMbH.
Onu obeperayii CTapuKOB, JKCHIIUH, JIETCH, yXaXUBAIH 32 OOJbHBIMU. B
9BOJIIOIIUHA KPOMAHbOHIIEB MPE00J1aiaii COUaIbHbBIE (PaKTOPBI.

e BrrsicHuTte, HalifieHb JI1 B A3epOaiipkaHe CTOSTHKM KPOMaHbOHIICB?

Paccmotpure u cpaBuuTe Gotorpaduu. Crenaiite BbIBOJIBL.

g J

Bce nposkuBaroniyie Ha Hallel IaHeTe JI0AU OTHOCATCA K By YEIOBEK
pasymublii (Homo sapiens). B pesysibraTe IprueocobaeHnii K yCIoBUsSM OKpY-
JKAIOILIEH cpe/ibl Ha TEPPUTOPUH TIPOIKUBAHUS Y JTIOJICH MOSBUIIUCH PA3IHYHS,
YTO MPUBEJIO K PA3JCTICHUIO MX Ha PACHI.

B nacrosiiee BpeMsi yueHbIe [T BCeX JIFOJIE Ha 3 OCHOBHBIE PACHI: €B-
POTICOUTHYIO, MOHI'OJIOMIHYIO, SKBAaTOPHAIIbHYIO. B cocTaBe 3THX pac cyriect-
BYIOT MaJIbIE U CMEIlIaHHbIE PaChI.




Eeponeoudnas paca

Hacenenne Espomnsl, FOxHON A3nu oTHOCHT-
cs1 K 3ToM pace. M3-3a Toro, 4TO y npeacTaBuTesnei
9TOM pachl 1BET KOXM CBETJIbINA, MX Ha3bIBAIOT
Taroke Oeroil pacoit. EBporeonmsl XapakTepu3y-
FOTCSl Y3KMM JIMIIOM, TOHKAM W YIUTHHEHHBIM HO-
COM, MSITKMMH BOJIOCaMH. Y KUBYIIUX Ha CEBEPE
€BPOIEOHIOB 1IBET KOXKHU CBETIIEE.

Morizoroudnas paca

K aroii pace oTHOCUTCS MECTHOE HaceJe-
HUE AMepuKH, a Takke HaceneHne Cubupw,
HentpansHoil 1 Bocrounoit Azuu. X Ha3bl-
BAIOT TaKXe JKeNToH pacoit. OTauyaroTcs Mu-
POKUM U TIJIOCKHM JIMIIOM, JKECTKUMH, Mpsi-
MBIMH BOJIOCAMH, Y3KUM Pa3pe3oM IJia3, Hallu-
YHeM KOJKHBIX CKIIaIOK BOKPYT TJIa3.

xeamopuarvtas paca

B s10i1 pace BeiensiioT 2 BeTBU: adpuKa-
CKYI0O U aBCTPAIMICKYI0. Y NPENCTABUTCICH
9TOM Pachl IBET KOXKU U TJIa3 YEPHBII; HIHPO-
KU ¥ TUIOCKUI HOC, @ TaKkKe YepHbIe U Kypda-
BbIC BOJIOCHI (Y aBCTPATHIIICB BOJTHHACTHIC).

Takoe rpynmupoBaHue pac CUUTACTCS PE3YJILTATOM IPUCTIOCOOJICHUH K YCIOBUSIM
cpenbl obuTanus. Hanprmep, y3kuii HOC €OrPEBAET BIBIXACMbIN BO3/IYX, IIUPOKUHN U
IUIOCKHMH HOC, HAa000pOT MPenoTBpallaeT Harpepanue. KypuaBbie BOJIOCHI 3allMIIAIOT
TOJIOBY OT BpenmubIX mydei Commra. Cemwias Koxka morjomaer YO — my4n, TeMHas
KOYKa — HA000POT, 3AIIMIIACT OT OOTYUCHVIS.

CraseM \«Hem» pacosott UCKAOUumeAbHocmu!



@ 1. Kakoe 3HaueHue 11 HeaHAEPTAIbLEB UMEJIO UCIOIb30BAHUE OTHA?
Pa3zbsicuute, mpuYMHON KakuX MOPQOIOTUYECKUX M3MEHEHUH CTalo
WCII0JIb30BAHUE OTHS B DBOJIIOLIUU Y€JI0BEKa?

2. JlonosHUTE MPEASIOKEHUS, UCIIOJIb3Ysl KIIFOUEBBIE CJIOBA:
a) KPOMaHBOHIIbI IEPEIIH OT ... SBOJIFOLIUH K ... SBOJIIOIINH.
b) popmupoBaHue 3a4aTKOB ..., ..., ... TOSIBUJIUCH ...
C) 3aYaTKH WICHOPA3eIbHON peYr BO3HUKIIN Y ...
d) npaBOpyKOCTh ¥ JIECBOPYKOCTH ObLIa YCTAHOBJICHA HA OCTAHKAX ...

CKOTOBO/JICTBO, COIMANBHBINA, 3eMile/ielne, OWOJOTHYECKHd, HeaHAepPTabIIbl,

KPOMaHbOHIIbI, CHHAHTPOIIBI.

3. Haitnure oTinuymst MeXy YepernaMu Ha PUCYHKE U YCTAHOBHUTE, KOMY
OHU TIPUHAJITICKAT.

4. Haiinure npaBUIbHBIN yTh.

HeaHJepTaJiell
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IIMMIIAH3e |

4 KpOMaHLOHeL[ reiienpoeprekuit
_mapanmex | L_qemex i
napanuTex

CHHAHTPOII
l[pI/IOl'II/ITeK
4

MMUTEKAHTPOII
aBCTPAJIO- |
MIATEK

Tembl qu1s HBBBGHTaHHﬁ U FQ*EB&TOB .
1. Ilaneonmonocuuecxue 00Ka3amenbCmed 380110YUU.
2. Dmbpuonocuueckue 00KA3amenbCmed 380110yl
3. Ilepexoonvie popmul, dcugywiue - Hacmosujee pems.
4. CpagnumenvHo — anamomuyeciue 00KA3amenbCcmed 3801I0YUU.
5. Manwvt u cmewannvle pacwl.
6. Pacosas npunaonescnocms azepoauddicanyes. llpuuunsl nosenenus xapax-
MEPHBIX NPUSHAKOSB.
7. Omanwvl ucMopuuecKo2o pa3gumusi Yen08exd.
8. locmugicenusi naneoHmonocuu.
9 Hocmuoicenus 3mMOpuonoculL.




I'eHeTHKa — HayKa 0 HACJIEICTBEHHOCTH H
U3MEHYHUBOCTH.
MoHoruopuaHoe cKpenuBaHmue

@  U3BecTHO, YTO MOTOMCTBO XKHMBBIX CYIIECTB IOXOXKC HA CBOMX POXHTC-
neil. OgHaKo JOAroe BpeMsl OCTaBajloCh HEM3BECTHBIM, KaK IMEpeaaroTcs
MIPU3HAKU B psAY MOKOJEHUN. B pesynbrare 10oarux Hay4HbIX MOMCKOB yde-
HBbIE Ha4YaJ Il OTKPHIBATH TallHBI HACJICJOBAHUS MPU3HAKOB M, HAKOHEI, IT0-
SIBUJIACh HAayKa T€HEeTHKA.
* Uto n3yuaer reHeTuka’?
* Kak nepenatorcst mpu3HaKy CleAyIOMEMY MTOKOJICHUIO?
[IpoBeaure oOCyk1eHIE HA OCHOBE BOIIPOCOB:
1) Kak nepenaercs nmpu3Hak U3 MOKOJIEHUS B IOKOJICHUE?
2) [loyemy BHOBb BO3ZHHUKIIMIA OPraHU3M HE MOXO0K MOJHOCTBHIO HA PO-
nuTenen?
3) B 4em npuuuHBI CXOACTBA U PA3IMYHMHA Y BaC C POAUTEISIMH, OpaThsi-
MU U cecTpamu’?
4) Tloxosxu 71 BbI Ha OJTU3KUX POJCTBEHHUKOB?

I'uGpunmsammio cranu u3ydats eme ¢ X VII Beka. B 1760 roxy nemerkuit
6otanuk Kenbpeiitep nepeHec MbUIbIly C OJJHOTO paCTEHUSI HA pacTEHHE Jpy-
roro copra Toro sxe Buja. [lodydeHHOe HOBOE pacTeHHEe COBMEIIANO B cede
NPU3HAKH KaXIOTO U3 POAUTEIbCKUX PACTCHUH. YUeHbIi He CMOT 00BSICHUTH
MOJTy4eHHBIH pe3ynbTrar. [IepBeiM, KTO CMOT OOBSICHUTH MPHYUHBI TAKOTO SIB-
nenusi, crtan I.Mennens. Pabotst MeHzems OTIMYaIuCh NTyOHHOM U MaTeMa-
THUYECKON TOYHOCTHIO. [TomyunB oOpa3oBaHue Ha (akylIbTeTe MaTEMATHKU 1
Ononornu B BeHCKOM yHUBEPCHTETE, OH CITy’KWIJI HACTOSITEIIEM B MOHACTBIPE.

.e ceeseceesnesannones




B cany cBoero ab66arctBa Menzens mposen cBoiie 10000 onbITOB Mo ckpe-
IIMBAaHMIO Topoxa. Pe3ynbTaThl ONMBITOB YUEHBIN oTocial npodeccopy MroH-
XEHCKOro yHuBepcutera Heremu, oqHako He MOJy4YWJI NMOHMMaHMWs M IOJ-
nepkku. MccnenoBanus MeHzens octaBaaich HeU3BeCTHbIMU 35 neT. Tonbko
B 1900 roxy 3axoHbsl MeHiens ObIUTH EPEOTKPHITHI.

I'perop Norann Mennaens — denickuii Ouosor u
0OTaHUK, CHITPAJT BAXXHYIO POJIb B PA3BUTHH TIPE/IC-
TaBJICHUW O HACIIEICTBEHHOCTH, €r0 HA3BIBAIOT OT-
oM reHetuku. OH BIIEPBbIE HU3YUUI 3aKOHOMEDP-
HOCTH HACJIeIOBaHUS MPU3HAKOB.

» Kak BBl nymaere, Oiaromaps HaIM4YMIO KakMX OCOOCHHOCTEH ropoxa
MeHzenb MPOBOAMII CBOM ONBITHI HA ’TOM PACTEHUU?

VYenex oTkpbiTHiE Menaens obecneunpaics yaauHbIM BEBIOOPOM 00BEKTa
HCCIIeI0BaHMs, MPaBUIIbHOM MOCTaHOBKOI 33124 OT IPOCTOTO K CII0KHOMY.

OH Hayvaj OMBITHI 110 CKPEIIMBAHUIO PACTEHHUI rOpoXa ¢ U3y4eHHs! Haclie-
JIOBaHUSI 110 OJJTHOMY. ITPU3HAKY, a/3aTeM — 0 JIBYM U Oosiee mpusHakam. s
0003Ha4YeHUs TeHOB MEH/1eITb MTPEIOKIIT NCTIONB30BaTh OyKBBI JIATHHCKOTO
andaswura.




JIOMHHAHTHBIN TeH onpezenseT npeol1agaroIuii NPU3HaK U ero MposiBie-
HUE KaK B TOMO3UI'OTHOM, TaK U B T€TE€PO3UTOTHOM COCTOSIHUM. JJOMUHAHTHBIH
reH 0003HavaeTcst 3arJaBHON OyKBOM JTATHHCKOTO angdaBuTa.

PeneccuBHBII TeH omnpeenseT NoaBisieMblii IPU3HAK U €ro MPOsIBICHUE
TOJIKO B TOMO3MI'OTHOM COCTOSIHWHU. PerieccuBHBIN TeH 0003HavaeTcs CTpod-
HOU OyKBOI JJATHHCKOTO alipaBUTA.

Kpome nepeuucieHHbIX, B F€HETUKE NPUMEHSIOTCA U JIPYrHe TEPMUHBI U
3HAKH.

[ ] — myxckas 0cobb /Ey My’KCKas raMmeTa

Q — JKEHCKast 0co0b S} JKEHCKas raMera

JIokyc — MECTOIOJIOKEHUE T€HA B XPOMOCOME.

AJu1esIbHBIE TeHbI — T'€HbI, PACIIOJI0KEHHBIE B UICHTUYHBIX JIOKYCAaX TOMO-

JIOTUYHBIX XpoMocoM. Hampumep: A A
- pe <

I'omo3urora — xietka win Opl“aHI/I311::I, congpmauﬁdﬁ OJIMHAKOBBIE aJlJIeJIb-
HBIE T'eHbI, HarlpuMep, AA niu aa.

I'eTepo3urora — KjeTka WIN OPraHU3M, COAEP KALIUN pa3sHbIC aJUICIbHbIE
TeHBbI, Hanpumep, Aa.

®eHOTHII — COBOKYITHOCTb BHEIIHUX U BHYTPEHHHUX IIPU3HAKOB OpraHU3Ma.

I'enoTnn — COBOKYIHOCTb T€HOB OPraHU3Ma.

O6o03nauenne P — poaurennckuii (ot saT. parentale)

O6o03nauenne F — nouepuuii (ot nar. filiale)

Menzenb 00Hapy KWL, 4TO TP CKPEIIMBAHUN PACTEHUN TOpoXa C KEITHIMU
U 3€JICHBIMU CEMEHAMHU Y BCEX MOJIyUYEHHBIX B PE3YJIbTATe 3TOT0 CKPEIIMBAHUS
pacTeHuil ceMeHa ObUIM KEATHIMU. 3HAYUT, BCE OCOOM IMEPBOTO MOKOJICHUS
OJIMHAKOBBI 110 IAaHHOMY NIPU3HAKY. B 3TOM CKpeIirBaHUM JKEeJIThIN BET CEMSH
— 3TO JIOMUHAHTHBII NIPU3HAK, & 3€JICHBII — PELECCUBHBIN.

e e e )

a AN W
B nmanpHeiimem, moaydasi MOTOMCTBO OT IOJY- Q o
YEHHBIX THOPUIOB IyTE€M CaMOOIBUICHUS, y4eHbId P Q ‘
BEJI CTPOTMH KOJIMYECTBEHHbIH ydeT. Takum oOpa- AA N\ # a2
30M, MeHzenb BHEC B HAyKy THOPHIOJIOTHYCCKHIA F
METOJ U3YUYEHHS! HacleOBaHUs MPU3HAKOB — CKpe- ! Aa

LIMBaHKUE PA3IUYAIOIIUXCS IO ONPEISICHHBIM IPU3- / \
HaKaM POJUTENbCKUX (OPM M aHAIM3 IOSBICHUS o @ @

STHX PU3HAKOB B PSILY MOKOJICHHA:
(4) PaccmoTpuTe cxeMy MOTBEThTE Ha CIEAYIOIINC Q

BOIIPOCHI:
* Kakoe motomcTBO 00pasyeres  Ipu caMOOIIbI- @

: JIeHMH THOPH/IOB, TIOJyYEHHbIX B PE3yJIbTATe CKpe- #
. IIMBaHUU PACTEHHI ropoxa.¢ >KeJITHIMU U 3€JICHBI-

¢ MU ceMeHami’

: » Kaxmym OyzieT CooTHOIIEHHE JKEeNThIX U 3elle- @ t

HBIX CEMsAH BO BTOPOM ITOKOJICHHUU?



Bo BTrOpOoM mnokoisieHun y pacreHuil ropoxa Menuenbs Hacuutan 6022
KenTeIX 1 2001 3eIeHBIX CEMSIH, YTO COCTABIAET 3/4 KeNnThIX U 1/4 3elIeHbIX

cemsiH. ClieZ1oBaTeIbHO, COOTHOIICHHE JIOMUHAHTHOTO M PEIIECCUBHOTO (e-
HOTHIOOB cocTaBmiio 3:1.

" ?

CxoJiHBIC Pe3yJIbTAThl OBLTU MOTYYCHBI U MPU U3YUYCHUU HACIICOBAHUS
JIpYTUX MPU3HAKOB. MeHienb yBUAEN, YTO B IOTOMCTBE THOPUIOB MIEPBOTO
MTOKOJICHUS] IPOUCXOAUT PACHICTUIEHUE U MPOSIBISAETCS CKPBITHIM MPU3HAK.

Q A Vs a
J
A Vi AA Vi Aa
Y a Vi Aa Vi Aa

B utore Menaenp BbIIBUHYJI BTOPOW 3aKOH — 3TO 3aKOH pacmennem&
MIPU3HAKOB.

AHau3upyolllee CKpeluBaHue. K& XEMe CKpEIIUBaHUS,
JOMHHAHTHBIA ()EHOTUI MOXKET OBbITH r OTHBIM, TaK U T€TepO3U-
TOTHBIM. B Takux ciaydasx mjs o usl TeHoTHIa y ocobeil ¢ nomu-
HAHTHBIM (DEHOTUIIOM HUX qqk IOT C-0CO0AMU C PELIeCCUBHBIM (EHOTH-
noMm. Takoe ckpeniyBaHHe: Ha3 aHanmsupyromuM. Ecim B TakoMm

CKpCHIMBAaHUU MPOABUTCA PCHCCCHUBHBIU IIPU3HAK, 3HAYUT, pPOAUTCIIb UMECT
FCTCpOBHI‘OTHBIfI I II.
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B HCKOTOPBIX CIIydasax I[OMI/IHaHTHblﬁ T'CH HC NPOABJICTCA TTOJIHOCTBEO (He-
MOJIHOC JOMHWHUPOBAHUEC WU HpOMG)KyTO‘lHBIfI XapaKTep HaC.]IeI[OBaHI/ISI), Toraga

COOTHOIIIEHHE U T10 (DEHOTHITY, ¥ TT0 TeHOTHUIY OyzeT ciemayrormm: 1:2:1.

OeJbIit meTyx

HETYX € rOMy0oi
OKpacKoi nepneB

ronyaioﬁ

Oenbin

v

yepHas KypHia

‘!

KypHIia ¢ roiry0oii
OKpPAacKoi IepbeB

o

rory0oit YEePHBIN




1. PaccraBbTe TEPMUHBI «TOMO3UTOTHBIN» U «T'€TEPO3UTOTHBIN» BMECTO
TOYCK:

A.Y opranusma ¢ perecCuBHbIM MPU3HAKOM T€HOTHII ...

B. I'enotun rubpuaos — ...

C. Y ocobeli ¢ JOMUHAHTHBIM TIPU3HAKOM T€HOTHUIT MOXKET OBITh ... U ... .
D. I'enotun AABBCC — ...

E. ¥V aunnouaHbIX OpraHu3MOB raMeThl TalIOUIHBI, TIOATOMY K HUM HE

MPUMEHHUMEBI TIOHSTHS ...

2. OnHOTOHHAS 3eJeHas OKpacka mioja apOy3a HaclemayeTcs Kak perec-
CUBHBIM Npu3Hak. Kakoe MoTOMCTBO MOJYYUTCS HPU CKPEIIMBAHUU
TOMO3UTOTHBIX TOJIOCAThIX apOy30B ¢ OJHOTOHHBIMU?

3. Ha cxeme noka3aHbl TpynIibl KpOBH jieTeid. Onpeenure rpynimbl Kpo-
BH POJUTEICH.

Orerng Martb
1 2 3 4

4. [lpumeHsisi 3aKOHBI HACJIEJCTBEHHOCTH, OOBSICHHTE CMBICI CIEIy-
IOLIMX MOCTIOBHUILL «BOIUYOHOK BCE-paBHO CTAaHOBHUTCS BOJIKOM; JIaXKe
€CJIM €r0 BBIPACTHII YelnoBek», «OT TpaBbl poauTcs TpaBay, «4To 1o-
ceelllb, TO U MOXKHEIIb» U T.[.

5. Ot ckpemuBaHusi TOMO3UIOTHOW KOMOJIOH (6€3poroii) KOpoBhI ¢ po-
raTbiM OBIKOM ITOJIYY€HO TOJBKO 0e3poroe moromMcTBo. Kakue heHo-
THIIbI X TEHOTHIIBI HMEIOT POAUTENN U TOJIyueHubIE B F, moTomMku?
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JAMruopuaHoe U NOJUTruOpuIHoOe
CKpelnMBaHue

@ Ilpu npoBeaeHHH MOHOTHOPHIHOTO CKPEIIMBAaHUs MEH/ENb YCTaHOBHII

1. SIBIeHne JOMUHAHTHOCTH;

aJuieNlb U3 KaXKJA0M mapbl ajljiese.

pAA BAXKHBIX TCHETHUYCCKUX BaKOHOMepHOCTeﬁZ

2. Pacmiennienue no ¢eHoTHUIly B COOTHOLICHHH 3:1 B MOTOMCTBE MpH
CKpEIIMBaHUU TMOPUI0B MEPBOTO MOKOJICHUS;

3. Hen3sMeHHOCTh PEIieCCUBHBIX aJlIeIIeH;

4. UucroTta raMeT, TO €CTh B KaXAYI0 raMeTy IMOoMajaeT TOJIbKO OJUH

Oco0u 00BIYHO OTIMYAIOTCS HE MO OJHOMY, a MO0 HECKOJBKUM IpU3HAa-
kaM. IToaromy B panmpHeHmMX omnbiTax MeHJenb NPOBOAWI CKPEIIMBAHNE
dopm, paznuyaromuxcs 1o AByM u Ooinee npusHakam. Kak B Takux ciaydasx
MOTYT HPOSIBUTH ce0s1 3aKOHBI Menaemns?

L5

BaHUU?

HOM CKpCH_II/IBaHI/II/I?

KHX CKpEIIUBaHUAX?

JuruOpuHOE CKpEIMBaHUE — 3TO
CKpEIMBAHNUE POAUTENBCKHX (POPM, OT-
JIMYAIOIINXCS 110 JABYM I1apam NpH3Ha-
KOB. MeHzenp CKpeluBal pacTeHUs
ropoxa € >KeIThIMA U IVIAJIKUMH CeMe-
HAMH C PaCTEHHSMH, NMEIOIMMH 3€Ie-
HbIE U MOpIMHUCTBIE ceMeHa. B mep-
BOM TIOKOJICHMH Y TUOPHUIIOB TPOSIBU-
Jock enuHOOOpasue. Bee momyueHHBIE
ceMeHa ObUTH JKENTHIMU M [JIQJIKUMH.
[Tpr caMOOIIBUIEHUH TTOJTYYEHHBIX THO-
PUIOB B TOTOMCTBE IPOM3OILIO pac-
HIeIUIeHHe 10 (eHOTUITy B COOTHOILIE-
Hu:  9:3:3:1, a 1o reHotunmy —
4:2:2:2:2:1:1:1:1.

Q ITpu nmpoBeeHNN UCCIIEIOBAHNS OTBETHTE HA CJIECIYIOIINE BOIIPOCHL:
* Uto 03HavaeT TUruOpuaHOe CKpeluBaHue?
* BaustroT 1 Apyr Ha apyra J1Ba MpU3HaKa MpH AUTHOPUIHOM CKpeIIn-

» Kakum Oyzer cooTHolIeHHe 10 (DEHOTUITY U TeHOTUIY MPU TUTUOPHII-

* Uto 03Ha4aeT NOTUTHOPHUIHOE CKpelIBaHUE?
* Ha ocHOBaHMU KaKuX 3aKOHOMEPHOCTEW HACIEAYIOTCS MPU3HAKK B Ta-

3enenvle \ /

MopwuHucmole & Iomeﬂmble 2NnaoKue
cemerna 20p0xa cemeHa ZOPOX{I
(aabb) D (44BB)

lv F (AaBb)

®

J
o




IHonurnépugnoe ckpemuBanue. I .MeHenp IpoBOIMWI U TPUTHOPHI-
HOE CKpElLMBaHUE COPTOB TOPOXa, OTVINYAIOLIUXCS 10 TPEM Iapam ajuleyeH.
B Takom ckpemuBaHUM MPOSBWIMCH OOIIME 3aKOHOMEPHOCTH HacieloBa-
Hus. Huoke nokasana cxema TpUrHOPUIHOTO CKpPEIUBaHUS:

P AABBCC X aabbcc

~_

AaBbCc

J1nst moydeHust MOTOMCTBA BTOPOro mokojieHus: F2 mpoBoauinock ckperimsa-
HEE THOPUIOB MePBOro mokosneHust. [1pu 3Tom kaxkiast oco0b MOKeT 00pa3oBaTh 8
coproB ramert. [Tomygennsie rametsr: ABC, ABc, AbC, Abc, aBC, aBc, abC, abc.
@ P 3anonaute pemretky [leHHEeTa M ONpenenuTe KOJIUIECTBO KOMOMHA-
* 1WA, GEHOTHUIIOB ¥ TEHOTHUIIOB B TPUTUOPUIHOM CKPEIINBAHUH.

ABC ABc AbC Abc aBC aBc abC abc

ABC

ABc

AbC

Abc

aBC

aBc

abC

abc

AHanu3 pe3yiabTaToB MOJUTHOPHUIHOTO CKPEUIUBAHUS MPUBET MeEHens
K OTKPBITHIO TPETHETO 3aKOHA — HE3aBUCHUMOTO paclpee/iCHus IPHU3HAKOR.
OnuH TpHU3HAK HE3aBHUCHMO OT JAPYroro IMepenaeTcss U3 TOKOJCHHS B
MOKOJIeHHE. JIaHHBIA 3aKOH BBINOJHSIETCA TOJBKO B TOM €llydyae, KOTaa
HeaJUICIbHBIC T€HBI HAXOATCS B PA3HBIX (1apax MOMOJOTHYHBIX XPOMOCOM.
Hcxonss W3 3TOro 3akoHa, TPU TUTHOPUAHOM . CKpPEUIMBAHHU (PEHOTHII
Berurcisiercst o gopmyie (3:1), spurudpuasHom — (3:1)°, nonurubpugaHOM
—(3:1), a rerorum — (1:2:1)2, (142:1)%, (1:2:1)".

WM W wia




1. JlononHuTe npaBuiio: (EHOTUIN — pe3yJIbTaT B3aUMOJCHCTBUS TE€HO-
tuna c ... [loscHuTe cBOM OTBET.

2. Aurnmiickuii reHetuk P.IleHHeT mpenoXuia Mcroiabp30BaTh TAaOIH-
Iy JUIsl OIIPEIENICHN COYETaHMs aJUIEIBHBIX T'eHOB. [lomnonHure re-
HOTUIIBI B TIPEAJIOKEHHbIE TaOIULIBI.

A AA A
a A

3. MeHnpenp npeuiokuil THIIOTE3Y YUCTOTHI FaMeT, CyTh KOTOPOH cOC-
TOWUT B TOM, YTO B K&KIYIO FaMeTy MONaAaeT TOJBKO [0 OJHOMY aJl-
JIENIbHOMY T€HY U3 Kax10H napsl. MOKHO JIM IPUMEHUTH 3Ty THUIIO-
T3y K MOJUIUIONTHBIM opranuzmMam? OO0CHYHTE CBOM CYKICHHUS.

4. Y TomaTa KpacHBIH IBET ILIO-
JIOB JIOMUHHUpYET Haja XKel-
TBIM, a Kpyrias Gpopma — Haj
rpyueBuaHon. Menons3sys cxe-
My, IIOJCUUTANTE:

A) KOIMYECTBO IUTE€TEPO3UTOT

B) xonu4yecTBO IMroMO3UTOT

C) KOIMYECTBO TeTEPO3UTOT TI0 OJI-
HOMY IIPU3HAKY

D) xoin4ecTBO KpacHbIX IIOI0B

E) konmnuecTBO KENTHIX IUIOI0B

F) xonnuecTBo pacTeHuil ¢ KpymbIMH IJI0JaMHU

(3) KOJIMYECTBO PACTEHUH € TPYIIEBUIHBIMU TUIOAAMHU.

5. 3agaya.

VY denoBeka anbOUHU3M (OTCYTCTBUE MUIMEHTA MEIAHWHA) U TIPEUMY-
LIECTBEHHOE BJIAJICHUE JIEBOI PYKOM — PELECCUBHBIE MPU3HAKHU, HACIIETy-
eMbIe He3aBUCHMO. KakoBa BEpOSITHOCTD POXKICHUS peOCHKA ¢ yKa3aHHBI-
MU TIPU3HAKAMH B CEMbE, TJIe OJMH U3 POJUTENICH — MpaBIia ¢ HOPMaIbHON
MTUTMEHTAIMEH, UMEIOIAIA TNFeTePO3UTOTHRIA TeHOTHI, a Ipyroi obama-
€T PEIECCUBRHbLIM (DEHOTHIIOM 10 3TUM IpU3HaKaM?
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CluerieHHOE HACJIe0BAHHUE

[pr3naky, onpenessemMble HeaUTeIbHBIMIA TeHAMH, PACIIOJIOKEHHBIMU B Pa3-
HBIX ITapax TOMOJOTUYHBIX XPOMOCOM HACJEIYIOTCSl HE3aBUCUMO APYT OT JIpyTa.
Kon4ecTBO réHOB MHOT'OKPATHO IIPEBBIILIAET KOJIMYECTBO XpOMOCOM. B onnol
XPOMOCOME MOJKET pacrioiaraTbCsi MHOTO T'€HOB. be3ycloBHO, 4TO BCE 3TH TeHBI
HE MOTYT PacIpeie/sThesl HE3aBUCUMO JIPYT OT Apyra.

A A B B a a A a

B b

 KakoBbI pa3nuuust MexIy MapamMu rOMOJIOTMYHBIX XPOMOCOM Ha MpH-
BEeIECHHOU cxeMe?
* K kakoMy pacriosio)KeHHIO TEHOB MOJKHO TIPUMEHHTE 3aKOHBI MeHzemst?

[IpoBeaure uccaenoBaHue U OTBETHTE HA CIIEAYIOIINE BOTIPOCHI:

* Ecnu passble mapbl ajUleIbHBIX I'€HOB pAcIlOJIOKEHbI B OJHOW Iape
XpOMOCOM, TO 10 KaKUM 3aKOHOMEPHOCTSIM OyayT HaclleI0BaThCsl MPU3HAKU
B psAy OKOJICHUIA?

* UTOo 03HAYaeT sABJICHHUE CLEIUIEHHOIO HACIe10BaHus?

B nauane npomnutoro Beka, MOCie MEPEOTKPHITHS 3aKOHOB MeHzens
T.I''Mopran 3auHTepecoBayics TeHeTUKOH. OOBEKTOM €ro HUCCIeT0BaHUN
CTaJia IJI0J[0Basi MylIKa JIpo30Qua.

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

Tomac I'ent Mopran — aMmepruKaHCKui OMOJIOT, OJUH
13 OCHOBOIIOJIOXKHHUKOB I'€HETHKH, ObUI IIpeiceaTeneM Ha
VI MexnyHapoHOM KOHIpecce IO TeHETHUKE B Iopojie
Uraka mrara Heio-Hopk (1932). 3a otkpsitue: «Pomb
XpOMOCOM B HACJIEACTBEHHOCTW» ¢Taji jnaypeatrom Hobe-
neBckoil mpemun B 1933 rojy.

Y 4D W w4




¢y PaccmoTpute pPUCYHKH W HaWWTE NPUYMHBI BhIOOpa Mopranom B Ka-
4ecTBe 00bEKTa UCCIIEeIOBAHUI MYIIIKU APO30(HIIBI.

R

i\

camey camka

[Tpu ckpelBaHUU TOMO3UTOTHBIX MYIIEK C CEPbIM TEJIOM U HOpMaib-
HBIMHU KPbUIbSIMHU (JIOMMHAHTHbIE IPU3HAKU) C MYILIKAMHU C TEMHBIM TEJIOM U
PYAMMEHTapHbIMH, TO €CThb HEJAOPa3BUTBIMM KpbUIbSIMHU (pELECCUBHBIE
MPU3HAKK) B TMOTOMCTBE BCE MYXHM OKa3aJlUCh CEPhIMH C HOPMaJIbHBIMU
KPBUIbSMHU. 3HAYUT, IPOSIBUIICA NEPBBIN 3aKk0H MeHena. OqHako 1npu ckpe-
IIMBaHUM TMOJYUYEHHBIX B IEPBOM IOKOJIEHUM I'€TEPO3UTOTHBIX MYLIEK C pe-
LIECCUBHBIMU 110 OOOMM NPU3HAKAM MYIIKAMU KOJUYECTBEHHOE COOTHOLIE-
HUE MOJIYYEHHBIX IOTOMKOB HE COOTBETCTBOBAJIO 3aKOHAM MeHes.

CornacHo 3akoHaM MeHzens, Ipu CKpEeIMBaHUU MYIIEK C JUT€TEePO3UIOT-
HBIM F'€HOTHIIOM C OCOOSIMU € PELIECCUBHBIMU NMPU3HAKAMU B IOTOMCTBE JIOJIXK-
HBI OBITH TIOMTy4YeHbl 25% MyILIEK C CEPbIM TEJIOM U HOPMAJIbHBIMH KPBUIbSMH,

25% — ¢ cepbIM TEJIOM U pyJIUMEH- & L7

D / aa
TapHBIMU KPBUIbSIMH, 25% — ¢ TeM- P ’ ‘BB' X
HBIM TEJIOM M  HOPMAJIbHBIMU ]
KPBUIBAMH, 25% — C TEMHBIM TEJIOM -

cepoc 1¢l10,. @ - £A a aa
U pyIUMEHTapHbIMH KpblibaMu. Ho | | F, HopMam,Hme,’j\ @ X
\‘v

TAKOE COOTHOILIEHHE HE IOTydH- KpaLbA ) rewiioe T8I0,

ock. Paciueruienye B 1eHCTBUTEb- &> ¥

HOCTH OKa3aJI0Ch CIIE/yOLIAM: (A ah ol R C)
41,5% — ¢ cepbIM TeJNoM M HOp- BY oy &Y G
OM30NICJT
MAITbHBIMH KPBUTBSIMH, . Kp&CCITHTORED
a A

41,5% — ¢ TeMHBIM TEIOM H py-

a
B b B b
JTMMEHTAPHBIMH KPBUTBSIMU;
o q | A2 a
8,5% — ¢ TEeMHBIM TEJIOM U PyIU- 5 | 8P o
MEHTapHBIMU KPBUIBSIMY;
8,5% — ¢ TEMHBIM TEIOM U HOP- i * * *
MaJIbHBIMH KPBUIBSIMH. i ) 4
[IprunHO# TaKero pacliemieHus 41,5% | 41,5% | 8,5% | 8,5%

SABJECTCA PACHOJIOKCHNUC HCAJUIC/Ib-
HbIX TCHOB B OJIHUX M TEX XKE XPO-

js}

Ananusupyrowee ckpewusanue opo3opusl

168)




MOCOMax H, CJICIOBATCIBHO, HX

COBMECTHOE CIIEIUIEHHOE HacIe-
nosanue. Ecam 9T0 Tak, Torna Kak
BO3HHMKAIOT OCOOM C HOBBLIMH KOM-
OMHAIMSAMU TIPU3HAKOB, OTJINYA-
FOIIMMUCS OT pOIMTENhekux (17%)?

HccnenoBanus moKasajiu, 4To
MPUYMHON BO3HUKHOBEHHS HO-
BBIX KOMOWHAIMI sBIISIETCS 00-
MEH TeHaMu (KPOCCHHIOBED),
MPOUCXOAIINIA BO BPEMsI KOHb-

) 6

C D
R N ‘_JL A
a a
lBlb b B b

[Oralyd TOMOJIOTHYHBIX XPOMO-
coM B mpodaze MmepBoro AeIeHUs
Meiio3a. Yacrora coObITHIl Kpoc-
CHHIOBEpa 3aBUCUT OT PACIIONOKe-
HUSI T€HOB B Xpomocomax. Yem
JAJTBIIIE JAPYT OT JpyTa pacrosioxke-
Hbl TE€HBI, T€M OOJIbIIIE YacTOTa
KpoccuHroBepa. WM3yueHuwe 3Tux
MPOLIECCOB  MMO3BOJWIO CO3AATh
T€HETUYECKUE KAPThl OPraHU3MOB.
YV KaX70ro opraHm3Ma KOJIM4eCTBO
TPYNI CUEIUIEHHUs PABHO TaIuIOW-
HOMY YHCITy XPOMOCOM.

Paboras BMecTe ¢ TallaHTIH-
BBIMH COTPYJHUKAMHU B 00JIACTH
M3Y4YEHUsI XPOMOCOM — IIUTOTEHe-
TUKH, Moprany ynanoch pasra-
JIaTh MPUYHHBI HEOOBIYHOTO CO-
OTHOIICHHS MTPU3HAKOB U CHOpMY-
JUPOBATh XPOMOCOMHYIO TEOPHIO
HACJIC/ICTBEHHOCTH. OcHoBHbIE
MOJIOKEHUSI ATOM TEOpUU Cleny-
IOILKE:

1. Pa3Hble reHsl MOTYT pacIio-
JaratbCsi B OJHOM XPOMOCOME.
Kaxnass xpoMocoma mpencraBiis-
er coOOl TpymITy CIEIUICHHs Te-
HOB; YUCIIO TPYII CLEIUICHUs Yy
Ka)XJIOTO BUJA PaBHO YUCITY XPO-
MOCOM B TarjIouIHOM Habope.

ONYUIEHHDILL INUOCPMUC

Cxema nepexpecma xpomocom

A — comonoeuumnvle Xpocombl

B, C — nepexpecm xpomocom (kpocuneogep)

D — xpomocomvi, 0bMmenssuUecs ceHHbIMU
yuacmxkamu

Ne ne .
HEeKpomuyeckuil
aucm

B %

CIIOJICHOE coysemue

x

3aocmpeémbul
nio

MWO 46 -2 ::C‘

HOPMANbHBLE SRUOEPMUC

HOPMAbHOIU
aucm

-

npocmoe coysemue

651«

He3a0CcmpeHHblll
nﬂg()

o
HOpMaﬂgHblﬁ
R0

55 ¢

npodozzeogambn?
nio

N2

BbICOKUIL BCX00 KapuKosblil 6CX00

71
M m
HopmatvHbLil RAMHUCTbLIL

Jaucm Jucm

T'enemuuecxasa xkapma momama (6ykeamu 0603HaUeHvl

2EHbl, uucj)pamu — MeCmonojlodceHue eenoe).




2. Kax[plif reH B XpOMOCOME 3aHUMAET OIpeIeIeHHOE MeCTO (JIOKYC);
TEHBI B XpOMOCOMAaX PacIoiIOKEHbI TMHEHHO.

3. Mexy TOMOJIOTUMHBIMH XPOMOCOMaMH MPOUCXOTUT OOMEH ajlieib-
HBIMH T€HAMH.

4. PaccTosiHuEe MEXIy T€HaMH B XpPOMOCOME TIPSMO MPOMOPIIHOHAIEHO
YHCITy KPOCCUHTOBEPA MEXKIY HUMHU.

@ 1. Onpepenute 4ucIo TPYNN CUETICHUs Y muMIian3e (2n=48) u KypuIibl
(2n=78).

2. Mexty KakMHU T€HaMH 4acTOTa KPOCCHHTOBEpa MUHUMAaJIbHA?

A a
B b
C c
D d
E e
K

A\ \

*
3. Ilpu ckpeuyBaHuU POAUTENBCKUX (HOPM ObUIM MOTYy4EHBI THOP c
reHotuniom CcDdEeKk. I'ennr cuermnensl. Kpoccunrosep He mpouns

e, Belmumuyre raMeThl T I/I6pI/II[OB.

4. CornacHO cxeMe, pacroJOKUTE TMaphl TEHOB B
cTenieHM crervieHus Mexay Humu: AK; Ab; bD
OTBET.

WYEHUS
TosicHUTE CBOU

QY



I'eHeTHKA IOJIA

@ B nanexoM npouuioM oJHUM M3 BOIIPOCOM, KOTOPBIH HHTEpECOBal JIt0-
Jiei ObUT BOIIPOC O TOM, KAKOW M3 POJUTENICH UTPAeT BaKHEHIITYIO POJIb B
(hopmupoBanuu nona y pebenka. OObIYHO CUUTATIOCH, YTO OCHOBHYIO POJIb
UTpaeT xeHnmHa. YacTo, Korjaa moapsT POXKIAINCH IEBOYKH, OOBHHSITUCH
U JJake HaKa3bpIBaUCh MaTepu. Kak BbI JyMaere, Kakoi U3 poauTeNel ur-
paeT pelaroIlyo POk B ONPEISTICHUH 1MojIa pedeHka?

[IpoBeaute uccregoBaHUe W OMpPENENUTe, Kakasi 0coOb UrpaeT pojib B
OTIPE/ICTICHHH T10JIa y Pa3HbIX OpraHu3MoB? JIJist OTy4deHHs] OTBETOB MPOBE-
uTe 00CyKICHHUE.

A
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* OT 4ero 3aBUCUT NOSBJICHUE MAIbYMKA WU IEBOYKH?

» Kak onpenensiercs noi y pasHbIXXUBOTHBIX?

Ecnu paccmoTpeTs XpoMOCOMHBIH HAOOp MYIIKH Jp030(UIbI, TO MOXKHO
YBHUJZIETH, YTO 3 Mapbl XPOMOCOM (2yTOCOMBI) HE OTIMYAIOTCS Y CAMIIOB H Ca-
MOK M TOJIBKO I10 O/IHOV Tape HaOII0at0TCsl OTINYUSA. DTO MOJIOBbIE XPOMO-
COMBL. Y caMKU 9TO xpoMocombl XX, y camua — XY. Takum obpazom, y ca-




MOK XpOMOCOMHBIN Habop B ramerax paBeH 3+X, a y camuon: 3+X u 3+V.
3HAYUT, I10JI ONIPENEIACTCS CaMLaMHU.

v OpTraHu3MoOB C JKEHCKOM TeTCPOraMCTHOCTBIO OIIPEACIICHUC T10JIa 3aBU-
CHUT OT SHIIEKIICTKH.

Cpenu opraHu3MOB BCTPEUAIOTCS U TaKHUE, Y KOTOPBIX B XPOMOCOMH
Habope y caMok XX-XpOMOCOMBI, & y CaMIIOB HET Y-XpPOMOCOMBI. XpOM
COMHBII Ha0Op y TakuX caMIioB o0o3Havaetcs XO.

Y Mo y camIIoB XpOMOCOMHBIN Habop: XX, ay ¢




VY muen OIMPEACIICHUC I10JIa CBA3aHO C KOJIMYCCTBOM XPOMOCOMHBIX Ha0o-
POB: CaMKU JUIUIOWIHLBI, @ CaMIbl TallJIOMIHBI, TAK KaK Pa3sBUBAIOTCA U3 HE-
OINIOAOTBOPCHHBIX AHII. HpaBz[a, B COMAaTHYCCKHX KJICTKaXx prTHCﬁ BOCCTa-
HaBJIMBACTCA JUITJIOUIHOCTD.

@ Emte naBHO OBLIO M3BECTHO, UTO B PA3BUBAIOIIMXCS MOMYJISIIIHSIX MHOTHUX
JKUBOTHBIX U YEJIOBEKA COOTHOIIECHUE TOJIOB COCTaBIAECT mpumepHo 1:1.
KakoBbI mprUYHMHBI 3TOTO SIBICHUS?

BcenoMHuuTe, 4TO BBl 3HA€TE O CLEIJICHHOM C I10JIOM HacJe0BaHUM.

[TonoBbIe XpPOMOCOMBI ONPEAETSAIOT MPU3HAKH ToNa. B 3THX Xpomocomax,
TaK ke, KaKk U B ayTOCOMax, U3BECTHBI IPYIIIbI CLEIUIeHUs. Bbl yxe 3Haere, 4To
9TH TeHbI, KaK ¥ HACJIEJOBAaHHE HA3bIBAIOTCS CIEIUICHHBIMH ¢ rojioM. Hampu-
Mep, YepernaxoBas OKpacka IIEpCTH (YepelloBaHHE YEPHBIX U HKEITHIX ISATEH)
BCTpeyaeTcs TONBKO y Komiek. KoToB ¢ Takoit okpackoii He ObiBaet. Jlonroe Bpe-
Msi HE MOTJIH JIaTh 0ObsicHeHHe 3ToMy (akTy. [locie Toro, Kak cTano U3BECTHO

0 HAcJeI0BaHUH, CIIETUIEHHOM C TI0JIOM, 9Ta 3arajka Obita perreHa. YepHas Ok-
packa MIepCTH y KOIICK OIPEeIeNseTcsl JOMUHAHTHBIM TeHOM B, a peikas — pe-
[IECCUBHBIM TeHOM b. JaHHbBIE TE€HBI pacmojokeHsl B X-xpoMmocome. BY-xpo-
MOCOME 3TH I'eHbl OTCYTCTBYIOT. UepemaxoBast OKpacka BO3HHKAET IIPU COUYCTA-
HUU resos Bb.

(4’ VYKaXuTe TpPOIYIIEHHBIE TEHOTHUITBI Ha CXeMe U OOBSICHUTE HEBOZMOXKHOCTE
IIPOSIBIIEHUS Y KOTOB YE€PENaxOBOIl OKPACKH IIEPCTH.

YepHbie — ? Yepurie — ?
Pooxue — ? . © _Poikue —.?
UepemaxoBbie — ? « VNV T

Bor yxe 3Haere, 9yTo y 4enoBeKka remMopuius (HeCBEPTHIBAEMOCTh KPOBH)
HacJedyeTcsl CLEMICHO C JIonoM.  [ambToHM3M (HECIMOCOOHOCTh pa3inyarh
KpaCHBIN U 3€JIeHBIN [[BETA) TAKKE BBISBIBACTCS PELIECCUBHBIM I€HOM, PACIIOO-
JKEHHBIM B X-XpoMocoMe. PeliecCHBHBIN HPU3HAK HE MPOSBISIETCS B TOM CIIy-
4ae, KOIia B TeHOTHIIE €CTh TOMOJIOTHYHAs XpPOoMOcoMa X ¢ HOPMaJIbHBIM JIOMH-
HAHTHBIM T€HOM. Y MAaJIBMUKOB C PELIECCUBHBIM I'€HOM OO0JIE3Hb MPOSIBISETCS,
HOCKONBLKY Y- XPOMOCOMA HE HECET I'€HOB, aJIJIEJIbHBIX F€HaM B X-XpPOMOCOME.

eeecccccccccccccccee




(4) Omnpenenure, Kakoe TOTOMCTBO OXKHUIAETCSA B CEMbE, IJIe MaTh — HOCHUTEIb-
- HUIIa TeHa TeMO(UIINH, a OTElL 310POB.

Mbimieynasi atpodgus y 4eJo-
BeKa. JTta 00se3Hb CBsA3aHa ¢ 0Ciab-
JICHWEM MBI U ToTepei paboToc-
nocobHoctu. Takue OosbHBIE OOBIY-
HO He *uBYT Oosbie 20 snet. [Ipuun-
HOW OOJIC3HU SBIISIETCS HECIOCO00-
HOCTb I'€Ha, pactoJIOKEHHOTO B X-Xpo-
MocoMe, 00eCeYlTh CHHTE3 OIHOTO
n3 OenkoB mbil. [locne BIssICHEHUS
MPUYHHBI 3TOW 00JE€3HH OBLITN MPEI-
PHUHSATHI ONpE/ETICHHbIC IIark B Harl-
paBJICHUU €€ JICUEHUSI.

Ecnn ananusupyemble TeHbI JIO-
KaJu3yloTcsd B IIOJOBBIX XPOMOCO-
MaX, TaKO€ HaCJEeIOBAaHHE Ha3bIBAIOT
CIICTICHHBIM ¢ TI0JI0M. MopraH ¢ cort-
PYIHUKAaMU SKCHEPUMEHTATbHO [0-
Ka3aiau, 4To X U Y-XpPOMOCOMBI UMe-
IOT OTHOLIEHHE K ONPEAENICHUIO MO-
na. [ToaTroMy 3T XpoMocoMBI ObUTH Ha3BaHBI 1OJ0BBIMH. Emie maBHO ObLTO 3a-
MEUYEHO, YTO COOTHOIICHNE CAMIIOB U CAMOK B TMOMYJISALUSAX MHOTHUX JKHBOTHBIX
cocrasiseT 1:1. Ilon, KOTOpBI MMEET OAMHAKOBBIE MOJIOBBIE XPOMOCOMBI, Ha-
3BIBAETCSl TOMOTAMETHBIM, pa3Hble — reTeporaMeTHbIM. Y 4eJIoBeKa, Apo30¢u-
Jbl U pAJia IPYTHMX OPraHU3MOB TOMOTaMETEH >KEHCKHI 1o, y 6abodyek, mpec-
MBIKQFOIIIUXCSI, TITHI] — MYKCKOM.

@ 1. Beinumure ramersl, 00pa3yronuecs: B OpraHu3Me 4eaoBeKa, YUUThbl-
Basl KOJIMYECTBO U BUJIBI XPOMOCOM.

2. YCTaHOBUTE COOTBETCTBUE.

a) cTpayc
* [10JI OTIPEIETISETCS b) mmmMmanze
camIiamMmu C) JATYIIKA
* [10J1 OTIPEAEIIAETCS d) rputon
caMKaM# €) riop3a
f) TyTOBBIN HIETKOIPSAL

OOBsICHUTE BHIOODP OTBETOR.

3. MoryT 11 NOsSIBUTBECS HA CBET AEBOYKH C MPOSBICHUEM JalbTOHU3MA?
[TosicauTe - 0TBET. BEIIUIITMTE TEHOTUITBI POAMUTENEH, a TaKke (EHOTH-
bl ¥ TEHOTUIIBI TOTOMCTBA.

© 0000000000000 000000000000000000000000000000000
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I'eneTnka 4yejioBeKa M MeIUIIMHA

@ W3yuenune reHeTUKH YeI0BEKa B MEPBYIO0 odepeab HEOOXOIUMO I pa3Bu-

e0ecccccccccccccce

?

TUSI MEIMLIMHCKUX 3HaHuM. M3-3a reHetmyeckux HapyueHuid okono 15%
SMOpPHOHOB MOrHOaroT eme A0 poxaeHus, 3% nereit — npu poxaenuu, 3%
JleTeld yMUpaloT, He JOCTUTHYB B3pOciioro Bo3pacta, 20% el He BeTyna-
10T B Opak u 10% OpakoB — 6e3netHbl. Kak mpouncxonar mogo0HbIe HapyIie-
Hus? Kakyro poib IIpy 3TOM UTPaAOT NEPEUNCIICHHBIE HUKE IPUYUHBI?
1. JIoMUHAHTHOCTh WJIM PELIECCUBHOCTH MPU3HAKA, & TAKXKE €ro ayTOCOM-
HOE WJIX CIIETIJICHHOE C MI0JIOM HACJIe0BaHUE;
2. XpoMOCOMHBIE WU TEHOMHBIE MYTAallUH;
3. IlposiBiieHUE TEHOTHUIIA B 3aBUCUMOCTH OT YCJIOBUN OKPYXKAIOILEH CPEeIbl;
4. I'enHple MyTaluu, CBSI3aHHBIC C HEJIOCTATKOM CHHTE3a (DEPMEHTOB WU
TOPMOHOB.

HpOBCI[I/ITe HUCCIICAOBAaHHUC U BBIICHUTC: HpPI‘IPIHOfI BO3HUKHOBCHHSA KaKHX

3a00JeBaHU y YelloBeKa SBJISIFOTCA M3MEHEHHUS B XPOMOCOMAX U pacrolio-
JKEHHBIX B HUX T'eHax?

M3BecTHO HECKOJIBKO THICAY 0OJIE3HEH YCJIOBCKA, BBI3BIBACMBIX I'CHCTUYCCKHU-

MM OTKJIOHCHHAMM, HO IMOJHOCTBIO U3YUCHBI HC BCEC. HpH‘IHHOﬁ Takux 3abose-
BaHUU MOT'YT OBITL KaK T'CHHBIC, TaAK U XPOMOCOMHBIC MYyTalluu. OTH MyTaluu

MOT'YT IIPOUCXOJUTHh KaK B ayTOCOMAaxX, TaK U B IIOJIOBBIX XPOMOCOMaAX. IToaTo0-

My Takue 3a00JIeBaHUS MOTYT UMETh ayTOCOMHO-JOMUHAHTHBIA THUI HACIIENO-
BaHUs, KaK HAIpUMEp CHHIPOM Mapgana, nonuoakmuius u aymocomHo — pe-
LECCUBHBIN TUI HACIECAOBAHUS, KaK HAIPUMED, aAlbOUHUM, (DEHUTKEMOHYPUS.
O 3a00sieBaHUSIX YEIOBEKa, CICTICHHBIX C TOJIOM, OBLIO yXe CKa3aHO B. Ipe-

JIBIIYIIeH TeMe.

CBSI3aHBI C U3MEHEHUEM CTPYKTYPBI XpPOMO-
coM (puc).

TH TSATOW XPOMOCOMBI y 4YeJIOBeKa HalIo-
JlaeTcss CUHAPOM Jleswcena MM KOIIAYBET O
KpUKa, IPU HEKOTOPBIX TPAHCIOKALUAX
(mepeHocC yyacTka XpOMOCOMBI) Wl NHBED-
cusix (IIOBOPOT ydacTKa XPOMOCOMBI Ha
180) mposiBisitoTes OnpeneneHHble GOpMbI
JeiKo3a.

XpOMOCOMHble mymayuu MOTYT OBITH

Hanpuwmep, npu neneunn (yrpare) dac<

W

Pebenok ¢ cunopomom Jlexcena




I'eHOMHBIE MyTalUU CBA3aHbl ¢ U3MEHEHUEM KOJIMYECTBA XPOMOCOM B Ka-
puorune.
Bbl yxke 3Haete, uto cuHapoM JlayHa cBsizaH ¢ Hanuuuem JumiHed 21-i
xpomocoMmsl. M3BecTHO Takke, yTo cuHapoM Ilaray cBszan ¢ numnen 13 xpo-
MOCOMOM, a cuHJIpoM DjBapjica — ¢ 18 xpomocomoil. Takue MyTaliiu Ha3bIBa-

IOT TPUCOMUSIMHU.

Bcerpeuatorcs Takyke HapyIleHUs, CBI3aHHbBIE C HEIOCTATKOM MM U30BITKOM
HOJIOBBIX XpoMocoM. Hampumep, mpu OTCYyTCTBHM B XPOMOCOMHOM Habope
JKEHILUHBI O1HOM X-XpoMocoMbl pasBuBaercs cunapom lllepemesckoro-Tep-
Hepa, a Halu4Ke JMHed X-XpoMocoMbl y MyX4uH (XXY) NpUBOAUT K CHUHJI-
pomy Kiaiingdensrepa.

LT

4

“ VAR T ANT

5

i ir)
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XX XXX XYY YYYYYY Y
y Cunopom /layna

XPOMOCOMBI.
Ilpusznaku: TIOCKOE JUIO, Y3KUHU
paspe3 a3, KOPOTKHE PYKH, HU3-

KWM POCT, YMCTBEHHAsA OTCTAJIOCTb.

‘ [ L4 - L - [ [ -— e [ - L4 [ L J |
| Cunopom llepewescrozo-Tepnepa °
—

IIpuyuna: OTCYTCTBHE OLHOU IOJIO-

BOM XpOMOCOMBI.

Ilpuznaku: TIPOSIBIACTCS SKEHCKUN
(heHOTUII, MOCKOIbKY B XPOMOCOM-
HOM Habope COXpaHseTcsl OJHa
X-xpomocoma. OpHaKo IOJOBbIE

Kene3bl Heopa3BUThl. PocT HeO0Ib-
LIOW, YIIA pacHoJIOKEHbl HHU3KO,
pPa3BUTHI  KOKHBIE  KPBUIOBHIHBIC

CKJIAJIKUA 110 OOKaM IIIEU.
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). Cunopom Ilamay

Ilpuyuna: Hanuuue aumHed 13 xpo-
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[Tporpecc MEAUIIMHCKON TE€HETHKH CIIOCOOCTBOBAJ PA3BUTHIO JHATHOCTHKH
HACJIC/ICTBEHHBIX 3a00JIeBaHUM, UX MPaBHIBHOMY JeueHHi0. Kpome toro, me-
JIUKO-TEHETHYECKOE KOHCYJIbTHPOBAHUE, PA3BUTOE BO MHOTHX CTpaHax, B TOM
YHCIIe U B HAIEH, CTIOCOOCTBYET MPEayIPExACHUIO PACIIPOCTPAHEHUS HACIIE -
CTBEHHBIX 0O0JIe3HEll mocpeacTBOM OJIM3KOPOACTBEHHBIX OpakoB. [Ipu 3akito-
YCHUHU TaKUX OpPaKoOB y MOTOMCTBA 3HAYHMTEILHO BO3PACTAET BEPOSTHOCTD MPO-
SBIICHHUS HACIICJICTBEHHBIX OOJE3HEH W3-3a Mepexojia BPEAHBIX PELECCHBHBIX
TCHOB B TOMO3HUTOTHOE COCTOsiHME. Hanpumep, Tak ()eHOTHITUYECKU TPOSIBIIS-
eTcs Tanaccemus. boiee Toro, B Takux Opakax poXaaeTcs MPUMEPHO B JBa pa-
3a OOoJIbIlIe MEPTBBIX JIeTei. B MeaMKO-reHeTHYeCKUX KOHCYJIbTAIMAX BBISICHS-
€TCSl POJIOCIIOBHAST OYAYIIUX POJUTENIel (FeHEAIOTHYECKOe JIPEBO), MCIIONB3Y-
IOTCSI IUTOT€HETHYECKUe, OMOXUMHYECKHE METOIbI uccienoBanms. MHoraa xpo-
MOCOMHBIE WJIM T€HHBIC HAPYIICHUS Y POAUTENCH (EHOTUITMUYECKH HE TPOSIBIIS-
totcst. Takue HapyIeHHus: MOTYT POSIBUTHCS B OJIM3KOPOJICTBEHHBIX Opakax.

Kpome Toro, B meprnos 6epeMEHHOCTH MOXKET OBITh MPOBEIEHA BHYTPHYT-
pOOHAasE TMAarHOCTHKA IMOCPEICTBOM aMHHOIICHTE3a: U3BJICYCHNE OKOJIOTLIOTHON
KHUIKOCTH 11 OMOXMMHUYECKOTO M IIMTOT€HETHYECKOro aHanmusa. Yaie Bcero
aMHHOIIEHTE3 TIPOBOJIAT JIJISI TOTO, YTOOBI YOSIUTHCS, UTO Oy IyImuii peOeHOK HE
MMeeT Takux 3a00JeBaHui, Kak cuHApoM JlayHa wiu cuuapom Dnapapica. Og-
HAKO C MOMOIIBIO 3TOT0 METOJIa MOYKHO BBISIBUTH HECKOJIKO COTEH TeHCTHYEC
KHX 3a00JIeBaHNH, TAKUX KaK CEPIIOBHIHO — KJIETOUHAS aHEMIS U JIP.

Hamo noMHHUTB TakKe ¥ 0 TOM, YTO PUCK BO3HHUKHOBEHHS HACJIEICTBEHHBIX
3a00JIeBaHus CBsI3aH ¢ MyTareHHbIME (pakropamu. K Takum (pakropam OTHOCST-
csi: XuMudeckue (ObIToBast XUMUSI, HEKOTOPHIE MUILIEBBIC KPACUTENH, SI0XUMHU-
KaTbl), MHTCHCUBHBIC JICKTPOMArHUTHBIE KOICOaHMsl, OMOJIOTHYECKUE MyTare-
HBI (BUPYChI, HEKOTOPBIE BHJIbI IPUBUBOK):

3a mocneHue TOAbl YBETHYMIOCE KOJIUMYECTBO TeHETHYECKIX W3MEHEHUH,
MaTOJIOTUH BO BpeMsi OCPEMEHHOCTH M TIOPOKOB Pa3BUTHSA. DTO MOXET OBITh
CBSI3aHO C YBEIIMYCHUEM KOJIMYECTBA MYTACHOB B OKpYXKarollei cpene. Yue-
HBbIE BBICHHIIM, YTO B pe3yJbTaTe BO3/ACHCTBHUS MCTOUYHUKOB HMCKYCCTBEHHOMN
paauanuu Jaxe rnpu _coosmoacHur Mep 3amuthl 0,05% HOBOPOXKICHHBIX ACTEH
CTAHOBSITCSI HOCUTE/SIME OOJTbHBIX TeHOB. COMaTHUECKUE MYTAIlNH, BbI3BAHHBIC
BIIMSTHAEM YCIIOBHM OKPYIKAIOILIeH Cpe/bl, MOT'YT MPUBOJAUTH K BOZHUKHOBEHUIO
PaKOBEIX 3a00JICBAHMIA.
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\ﬁapymeuuﬂ obMmeHa YIIeBOJIOB CBSA3a-
Hbl C MyTallUsIMU T€HOB, KOHTPOJIUPY-
IOUIMX CUHTE3 ()ePMEHTOB, PACLICTIIs-
IOUIMX MOHOCaXapuabl M JHCaXapH-

v

HapyIIeHueM paboThl HEPBHOM CUCTE-
Mbl M MHOTHUX opraHoB. Hampumep,
0one3np Tes-Cakca IpUBOIUT K paz-
PYLICHUIO MHEIUHOBBIX 000JI0ueK
HEPBOB, YMCTBEHHOH OTCTaJOCTH, MO~
Tepe KOOPAWHAIINM JBIDKEHHWN, HHOI-
J1a K TTOJTHOW HEMOJBMIKHOCTH U Hapy-
IISHUIO KU HEKOTOPLIX OPraHoB.

eI 1
yi ‘ HAKOIICHUs IIPOLYKTOB OOMe-
bonesnu, ceazannvie ¢ Hapyuuenu- Ha B KJIETKAX HIH KPOBY;

emM JUNUOHO20 O0OMEHA Bewechs, 2. BONE3HH HEpBHOI CHCTEMBI
MOXNCHO pa30eNumv Ha 08e 2PYNnul.

1. bone3nu, pa3BuBaromuecs n3-3a

M3-3a HAPYIICHUS JIAIUIHOTO
oOMeHa.
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\f()JIGSHI/I, CBAHHBIC C HADYWeHUEM Hapywenus oomena eumamunos cma-
AMUHOKUCTIOMHO0 OBMEHG COCTAB- HOBAMmMCs IPUYUHON Pa3BUTHSI Pa3HBIX
JISIOT HanbosIee OOIIMPHYIO TPYTITY oonesneii. Hanpumep, 00s1€3Hb TOMO-
cpemu reHHbIX OonesHelt. Hanpumep, OUCTUHYPHUS NPUBOAUT K IIOBPEKIC-
(hEHIITKSTOHYPHS Y THPO3UHEMUSI. HUSIM B HEPBHOM cucTteme, obpas3oBa-

HUIO TPOMOOB BHYTPH KpPOBEHOCHBIX

COCY/OB, JIe()eKTaM XpyCTaJIUKa.
N —

@ 1. Ha ocHoBe Marepuana 3TO U MPEABIIYIINX TEM, PacTIpeeIINTe TeHe-
TUYecKue 0OJIe3HU YeTIOBEeKa COrJIaCHO MPUBEICHHON HIKE CXEMeE:

Tunbsl MyTauu
I'ennblie XpOMOCOMHBIE I'enomubIE

I/ICHOHBBY}I JOIIOJIHUTCIIBHBIC HMCTOYHHKH I/IH(I)OpMaI_[I/II/I, BBIIMUIIIUTE
CHUMIITOMbBI JaHHBIX 3a00JIeBaHU U clenmaiTe BBIBOJIbI O BJIMAHHMM I'CHOB
Ha OpraHbl U CUCTEMbI OPIraHOB B OPTraHHU3MC YCJIOBCKA.

2. Kakue renernueckue 3a00JjeBaHUs YEJIOBEKA HE MEPEAAIOTCS MOTOM-
ctBy? OGOCHYHTE CBOI OTBET.

3. [loarotoBsTe Mpe3eHTAINIO0 HA TemMy: «COBPEMEHHBIC METOJbI JieUe-
HIS HACJIEICTBEHHBIX 3a00I€BaHII).




I'enoTHn KaK 1EeJOCTHAA CUCTEMA

@ B PE3YIbTATC HU3YUCHUSA HACICACTBCHHOCTU BBIICHUJIOCH, YTO I'CHBI

MOABEPIKECHBI MHOXKCCTBCHHBIM BOSI[GﬁCTBPI?[M. PaszButne IMPU3HAKOB Opra-
HHU3MaA IPOUCXOJUT 110 BIUIHHUEM B3&PIMOI[CﬁCTBPI5I MHOXXECTBA I'CHOB.

* Kak e BIUSIFOT TaKue B3aUMOJICHCTBUS TeHOB Ha (peHoTum?
* BcriomuwuTe, Kakue NMpU3HAKK OO0S3aTEIBLHO BCTPEYAOTCS y TONyOei ¢
OTIEPEHNEM Ha HOTaX WIH Y OECIIIepPCTHBIX COOaK?

PaCCMOTpI/ITC PUCYHKH MW ONPCACIIUTC, YTO B CXCMaAX CKPCHIMBAHUSA
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COOTBETCTBYET U HE COOTBETCTBYET 3akoHaMm [ .Mennens u T.Moprana.
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Cxema KOoMnlieMenmapHo2o deticmeiis 2eHo8

CoOTHOIIIEHUE CEpBIX, YEPHBIX ‘U OCIbiX KpOAUKOB B F2 cocraBiser
9:3:4, a xpacHBIX U OEJBIX IIBETKOB J{YITUCTOTrO Topormika — 9:7.

B3auMocBsi3aHbl U corllacoBaHbl Kak OMOXUMHUYECKHE MTPOLIECCHI B KIIETKE,
TaK U (PU3NOJIOTMYECKUE MPOLECEH] B lIeIoM opranu3me. B nepByio ouepenp,
3TO CBS3aHO € TEM, YTO I€HOTHIL — 3T0 CUCTEMA B3aUMOACHUCTBYIOIINX I€HOB.

'eHeTHKM BBIICHWIIM, YTO B3aMMOJCHCTBUE MOKET IMPOUCXOJIUTH Kak
MEXy aJUIeTBHBIMA, TaK U HEAJUIEJIbHBIMU F€HaMU, KOTOPBIE PACIIOIOKEHbBI
B Pa3HbIX JIOKYCaX KaK OJJHUX, TaK U Pa3HBIX XPOMOCOM.




MeHnpenp nonarai, 4yTo KaXIblid MPU3HAK KOHTPOJIUPYETCS OJHOW Mapoi
aJUIeTbHBIX TeHOB. O/HAKO B pPE3ysbTaTeé MHOTOJIETHUX HCCIEIOBAHUN U
OIBITOB OBLJIO YCTAHOBIIEHO, YTO MPU3HAKK MOTYT KOHTPOJIMPOBATHCS JABYMS
u Oosiee ayueNbHBIMU TeHaMH. Eci npu3HaK KOHTPOIUPYETCST HECKOJIBKUMHU
aIIeTISIMH, TO TaKOE SIBJICHHE Ha3bIBACTCS MHOXKECTBEHHBIM aJUICITH3MOM.

He3aBucumo OT xosimyecTBa ajjielied, ONpEeAeIAIOINX OJUH IIPU3HAK, B
JIUILIOUTHOM Habope OyayT MpUCYTCTBOBATH JIBa ajuIeisl, a B TaryIOMTHOM —
tosibko oauH. Ecnu ogun nmpusHak kouTponupyercs amwensimu Cl, C2, C3,
C4, C5 u T.14., TO y TUTUIOUIHBIX OPTaHU3MOB MOKHO BCTPETUTh B TEHOTHIIAX
couetanus amwieneit: C1C2, C3C4, C1C3 u ap. B ramnounnom Habope co-
JEPKUTCS 0 OTHOMY aiuiento, Harpumep, C1, C2, C3 u ap.

YV KpOJMKOB IIBET LIEPCTH KOHTpoJupyercs 4 pasHbiMu amiensMu. [loc-
KOJIBKY MEXIy STHMH T'€HaMH HEeT B3aUMOJICHCTBUS, y KUBOTHBIX HaOIr0/a-
ercs 4 pa3HbIX (PEHOTHIIA.

Bcenomnure rpynns! kposu y yenoseka: I, 11, III, IV. Onu onpenensrorcs
renamu A, B, O. U3 Hux reusl A u B nomunanTHsl, reH O — peliecCUBEH.
Eciu A u B oka3piBatoTCst BMECTE, TO MPOSBIISAETCS B3aUMOEHCTBUE T€HOB.
Bcero o6pa3zyercs 6 reHOTHTIOB, 4 heHOTHUTIA.

T'enornn

DeHOTHII AHTUTEHBI B AHTHTETA B
(rpynima KpoBH) | Tomosurora | Fereposurora| — PHTpOLUITE [LIa3Me
A AA A0 A Anrtu-B
B BB BO B AHTH-A
AB = AunB AunB -
0 00 - - Anru-A 1 anmu-B

CKOJIBKO T€HOTUTIOB U (DEHOTHUITOB OYIYyT UMETh JCTH, €CJIM MaTh FeTepPO-
3UTOTHA 1O BTOPOM TPYIIIE, a y OTIa YeTBepTas [PYIIia KPOBU.

CoctaBbTe cxeMy U 000CHYHTE CBOI OTBET:

(4) Bzaumooeiicmeue zenoe

: B renorune rensr MoryT B3anuMoneicTBOBarh. OO 3TOM BbI yKe HIMEETE TPeJIC-
TaBJICHUE Ha ITPUMEPE Maphl AJVICITLHBIX I'€HOB, OTMH M3 KOTOPBIX JJOMUHAHTHBIM, &
JPYTOi pereccuBHBIN. OTHAKO HEeJLICNbHBIE TeHbI TOXXE MOTYT B3aUMOICHCTBO-
Barh JIpyr ¢ Apyrom. BsanMoiencTBHEM I€HOB Ha3bIBAIOT CIIydyad, KOIJIa OIMH
MPU3HAK KOHTPOIUPYETCSI HECKOJbKUMHM T€HaMH, W3BECTHBI CIICIYIOLIME THIIbI
B3aUMOJICHCTRIS T@HOB: KOMIUIEMEHTAPHOCTb, MUCTa3 U MOIMMEPHSL.
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KommuiemenTapHocTh. KoMIieMEHTapHOCTh OMPEAEIISETCS HeAUIEbHbI-
MU T'€HaMHU, BIMSIOIIMMY Ha pa3BUTHE OIAHOIO Ipu3HaKa. Paccmorpum Hacre-
JIOBAaHUE OKPACKH LIBETKA y JIYIIMCTOro ropouka. Eciy B reHoTHIE pacTeHHs
COJIEPKUTCS IOMHUHAHTHBIN T€H TOJILKO M3 OIHOM aJUIEIbHOM MAaphl, TO IBETKU
OymyT OenbIMH, HO €CITU JIOMUHAHTHBIE TeHBbI U3 KaXKIIOW Maphl ajviesield oka-
JKYTCsI BMECTE, MOSIBAITCSI KPACHBIE IIBETKH.

P: AAbb aaBB
66JIBIC\ /6enble
AaBb
F.: Kpacnsle
F,:  AaBb-> 4 Aabb » 2
AaBB » 2 9/16 AAbb>1 { 7/16
AABDb » 2 KpacHble aaBB » 1 2genpie
AABB » 1 aaBb » 2
aabb > 1
4 reqgorumna
5 reHOTHUIIOB

Inucrta3. OQuH U3 HeaJUIeJIbHBIX TE€HOB MOXKET OCIa0UTh IEHCTBUE IPY-
roro. Takoe siBIeHHE HA3bIBAIOT SMUCTA30M. Y KPOJMKOB LIBET IIEPCTH OI-
penensercs AByMs HapaMU aJlJIeNIbHbIX T€HOB. I3 HUX OCHOBHBIM I'€HOM OK-
packu siBnsiercst reH C, a pacnpeieieHne OKpPacKu KOHTPOJIUPYETCS T€HOM
A. Pe3ynbTaT nosydaercs ClIeayoInuM:

P: CCAA 6ccaa
CepBII/I CJIbIN
KpOJ'II/IK\ e KPOJIUK
F- CcAa

r CepbIi KPOJIMK

F2: CCAA—»> 1 ccAA » |
CCAa» 2 9/16 ccAa & 2 > 416
CcAA > 2 cepele ccaa » 1 bernbie
CcAa> 4 3 reHoTHIIA
4 reporuna

CCaa » 1 3/16
Ccaa » 2 YepHbIC
2 TEHOTHIIA

Ilonumepus. SIBnsercs B3aMMOACHCTBHEM HEAJUIEIBHBIX MHOXKECTBEH-
HBIX TeHOB. [Iputiem cTeneHs MposBIEHUS NPU3HAKA 3aBUCUT OT KOJIMYECTBA
JIOMMHAHTHBIX FeHOB. Harpumep, y yenoBeka IIBET KOKU KOHTposupyetcs 4
IapaMH HeaJlleJIbHBIX T€HOB.



Al A1 A2 A2
KpacHbIC

N

a1 a1 aZ a2
Oelble

e

Al al AZ aZ
KpacHbIe

~

I

A A AA, 3/4 aaaa,»

AA 2, KPacHBIE

AAaa 1 reroTuna
27727171

3 reHotuna

1/4
Oelble

Mmnoowcecmeennoe oeiicmeue 2ena (niaeiiomponus). Bam yxxe U3BeCTHO
O MPOSIBICHUSIX COOTHOCUTEIbHONW M3MEHUYMBOCTHU. [IpnumHOil 3TOrO sIBIIE-
HUS CIIYKUT BIIMSIHUE OJTHOTO I€Ha Ha MPOSBIIEHUE HECKOJIIBKUX MPU3HAKOB.
Takoe MHOKECTBEHHOE JICHCTBUE T€HA HAa3bIBACTCS MIICHOTPOIUEH.

Taxum 00pa3zom, pa3BUTHE MPU3HAKOB OpraHU3Ma MPOUCXOTUT O BIIH-
STHUEM He OTJENIbHBIX T€HOB, a OOJIBIIIOTO KOJTUYECTBA B3aUMOEHCTBYIOLTIX

T'CHOB.

9 1. YV marepu IV rpynma kpoBwu, a orer — rereposurota 1o II rpymnme. Omn-
penenuTe BO3MOXKHbBIE T€HOTHUIIBI M ()EHOTHUIIBI JIETEH B ATON CEMbE.

©00000000000000000000000000000000000000000000000000000000000

2. Yepnoro kponuka (Ccaa) ckpectunu ¢ cepbiM (CcAa). KakoB nporiedT
O€eJbIX KPOJIIMKOB B IIOTOMCTBE?

3. CocTaBpTe OTBETHI Ha OCHOBE TaOJINIIBL.

T'omo3uroTHI

5. TeHOTHII

9. oTpHILaTEeNBHBIH pe-
3yc IV rpymnma kpoBu

| pesycIlrp

6. 06pa3yq 1 co
ramer

10. otp i
B

Letepo3urotsr

Op
cT

T4 copta
) |

. OTPULIATEITbHBINA
e3yc [ rpynma kpoBu

8. penorumn

12. orpuiarebHbIA
pesycIll rpyrima kposu

4. CocTaBpTe CXEMBbl HACIEIOBAaHMs TPYI KPOBU Yy YEJIOBEKA, UCIOIb3Ys
pagHble KOMOMHAIMH, ¥ ITOJITOTOBBTE MPE3EHTALUIO.




I'eneTuka v 3BOJIIOIIMOHHAS TECOpUHA

@ CoBpemeHHbIe HAay4YHBIC 3HAHWS MOATBEPXKAAIOT, YTO OCHOBY HACICA-
CTBCHHOM HM3MEHYMBOCTH COCTaBIIOT MyTaluu. [lomycTuM, IpOMUCXOIUT
CKpeIlMBaHue 0coOel, UMEIOIUX pa3Hble MyTanuu. B pesynbraTte momyda-
IOTCSL HOBBIE T€HHbIE KOMOMHAIIMK, 00Pa3yroTCsl HOBbIE TeHOTUTIBI. OHHU SIB-
JISIFOTCS IEPBUYHBIM MAaTEPHAIIOM JIJIsl 3BOMIIOLMH. Kak IpoucxXomsT 3T npo-
LI€CChl BHYTPH MOMYJISIMN?

BcenomHuTEe OCHOBHBIE MOJNOXKEHHS HBOJIIOUMOHHOM Teopuu Y.[lapBuHa.
Kak BbI MOXeTe UX CBS3aTh C 3aKOHAMU T€HETUKU?

Kak BbI MoOryin Ob1 OOBSICHUTH OIPOMHOE pa3HOOOpa3He Kak CyIIEeCTBY-
IOLUX, TAK U BBIMEPIIUX BUJOB Ha 3eMie?

DBOJIIOIMOHHAS TEOPHS MOMy4MyIa TaJbHENIIee pa3BUTHE Oiaroaaps usy-
YEHHMIO TEHETUYECKUX IPOLIECCOB B MomyJ sinusax. [lepBsle maru B Harpasiie-
HUW CHHTE3a MEHJEJIEBCKON I'€HETUKHU U ABOIIOIMOHHOW Teopun Y.J/[apBrHa
caenan C.C.YerBepukoB. [lonb3ysich HECTIOKHBIMU MaTeMaTUYECKUMU METO-
JlaMH, OH JO0Ka3all, 4YTO PELECCUBHbIE MyTallUd B MPUPOIHBIX MOITYJISALHUAX
KHMBOTHBIX HE MCUE3AI0T, MOT'YT HAKAIUIUBATHCS B CKPHITOM (T€TEPO3UTOTHOM)
COCTOSIHMH U JIaBaTh MaTepHal sl U3BMEHYMBOCTH U €CTECTBEHHOT'O 0TOODA.

JIeNCTBUTENBHO, MyTallUd — JTO IOCTOSIHHBIM MCTOYHUK HACIEACTBEH-
HOW M3MEHYMBOCTH. HacToTa BO3HUKHOBEHHS MyTallMi y pa3HbIX OpraHu3-
MOB paznuyHa. [IpupoHbie nomynisiuny ObIBAlOT HACHIIIEHBI CAMBIMH Pa3HO-
00pa3HbIMU MYTalUSMH, KOTOPbIE PacIpOCTPaHSIIOTCs Ojarogapsi CKpeuBa-
HUSAM. BOJNBIIMHCTBO OPraHU3MOB IE€TEPO3UTOTHO MO MHOTUM reHam. llpu-
YeM J0Ka3aHO, YTO T'€TePO3UTrOTHBIE OPraHU3Mbl UMEIOT OOJIBIIYIO HPHUCIIO-
COOJIEHHOCTh U KHM3HECNocoOHOCTh. TakuM 00pazoM, HECMOTps-Ha TO, YTO
OOJIBIIIMHCTBO MYTAIMi OKa3bIBACTCS BPEIHBIM B TOMO3UTOTHOM COCTOSIHUY,
COXPAaHEHHUE UX B F€HOTHUIIE T'€TEPO3UTOT MOBBIIIAET BLDKUBAEMOCTh 0co0ei
B nonyssiiuu. C Ipyroil CTOPOHBI, MOJIE3HbIE MyTallMH MOTYT CIOCOOCTBO-
BATh HAIIPABJICHUIO YBOJIFOLIMOHHOTO- ITPOHECEA.

I'eneTnyeckure mpoueccsl B MOMYJSALMAX YIAIOCh MATEMaTHYECKH OXa-
pakrepusoBath eme B 1908 rozy. HesaBucumo npyr or apyra mMaTeMaTHK
I''Xapau B Aurnuu u Bpad<B.BaiinGepr B ['epmanuu copmynupoBanu 3a-
KOH TOMYJIALNOHHOM réHeTukd. CoracHO 3TOMY 3aKOHY, YacTOTa TOMO3H-
TOTHBIX U T€TEPO3UTOTHBIX OPI'aHU3MOB B YCIIOBHUSIX CBOOOIHOTO CKpEIHBa-
HUS TP OTCYTCTBUM JaBJCHUs OTOOpa M JAPYrux (HakTopoB (MyTaIlUH,
MUTpaLyM i Jp.) OCTAETCs OCTOSHHOM.
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3akoH Xapau-BaitnOepra BbINONTHIETCS IPU CIETYIOMINUX YCIOBUSAX:

1. [Monmynsitms AomkHA OBITH OOJBINON, YTOOBI 00ECTIEUUTh CIIy4aliHbIe
COYETaHHUs I'€HOB;

2. He noymkHBI BO3HUKATh MyTallUy;

3. He nomxeH mpoucxoauTh €CTECTBEHHBIN 0TOOD;

4. He nomxkHa MpouCcXOauTh MUTpalys ocoOeil BUa B Apyrue MOMYJISIHH.

B mpupoaHBIX YCIOBUSX ATH YCIOBHUS HE COONIOJAIOTCS, H TTOTOMY 3a-
KOH HE BBITIOJTHSETCS.

PasHble mOMyISAIME OTHOTO BHJA MOTYT OBITh HACHIIICHBI PA3HBIMU MY-
TaHTHBIMU F€HaMH, WIM IPU3HAKaMU. DTO CBSA3aHO C HEOJMHAKOBBIMHU YCIIO-
BUSIMH BHEIITHEH cpenpl. [eorpadmdeckast wiv OMOIOTHIecKast H30JSIHS 3aK-
peIUIsSieT U YCUIIMBAET TeHETUYECKHE PA3INUMsl MEX]Ty MOMYJSLUSIMHA U CIIO-
COOCTBYET MUKPOIBOJIIOIMOHHBIM MIPOIIECCaM B MOMYJISIHSIX.

@ 1. Beibepute npaBUIbHBIC CYKICHHUS:

A. TlonynsmmoHHbIE BOJHBI HE H3MEHSIOT YaCTOTY T€HOB B ITOITYJISIIHSX.

B. I'eHodoHT BHOBE 00pa30BaHHOW TOMYJISAIUK OOJbIe TeHO(OHA PO-
JIUTEITLCKOM MOMYJISILIAH.

C. HampaBieHHOe U3MEHEHHE YaCTOTHI T€HOB B TIOMYJISIUSIX 00YCIIOBIIC-
HO JICHICTBHEM €CTECTBEHHOT'0 0TOOpA.

D. EcrecTBeHHBII OTOOD B MOMYJISIUSAX ICHCTBYET B MOJIB3Y TETEPO3HUTOT.

E. Bnm3koponcTBeHHOE CKpelMBaHHE B W30JIUPOBAHHBIX MMOIMYJISIIMSK
MIPUBOJIUT K MOBBIIICHUIO KHU3HECTIOCOOHOCTH OPTraHU3MOB.

2. B monynsanuu 4YenoBeKa KOJWYECTBO JIFOACH C KapuM IIBETOM IJ1a3
coctaBisieT 51%, a ¢ roayosiM — 49%. Onpenenute NPOUEHT JAOMUHAHT-
HBIX TOMO3UTOT B IAHHOW MOMYJISLIUU.

Tembl a1 npe3eHTaMl ]

1. Hcmopus pazeumus cenemuxu.

2. Hacneocmeennvie 3a001e8anus.

3. I'enemuxa u meouyuna.

4. Cunopom Ilamay Kax xXpomoCoMHAA AHOMATUS.




V. OxpaHa 1 BOCCTAHOBJICHHE OKPY/KAKOIIIEel Cpeabl

B3aumMooTHOIIEHUS OpraHu3mMoB

@ Kak u Onorndeckne (hakTopbl, aOMOTHYECKUE (AKTOPBI TAKKE HIPAIOT
Ba)XHYIO POJIb BHYTPH TPUPOHBIX COOO0IIECTB. B coolImecTBax MexmIy K-
BBIMH OpTaHu3MaMH (OPMHUPYIOTCS OTpe/eIeHHbIE B3aUMOCBsI3H. 3meHe-
HUE B3aMMOOTHOIICHUN MEXIY >KUBBIMU OpPraHM3MaMH MOXKET TPUBECTH K
(hOopMHUPOBAHHIO HOBBIX MPUPOIHBIX co00MIecTB. KakoBbI 3TH OTHOIIECHNUS?
Kakue n3mMeHeHns: B3aMMOOTHOIICHUH CO3/IAI0T SKOJIOTMYECKUE MPOOIeMbI?

=

» Kakue cBs3M CyImECTBYIOT MEXIy >KUBBIMH OpPTaHM3MaMH, ITOKa3aH-
HBIMH Ha PUCYHKe?

* KakoBbl 0COOCHHOCTH B3aMMOOTHOIIICHHH Y JKUBBIX OPraHU3MOB, I10-
Ka3aHHBIX HA PUCYHKE?

» Kakyto posb B 00pa3oBaHUM MPUPOTHBIX COOOIIECTB UTPAOT B3aHMMO-
OTHOIIICHUS MEXTy )KUBBIMU OpTraHU3MaMu?

* K kakuM pe3ynpraTtaM MOTYT MPUBECTH M3MEHEHHUSI B3aMMOOTHOIIIE-
HUI MEXy )KUBBIMU OpraHU3MaMu?

e0e0cccc00ccc000c0000ce




B xaxaoM mpUpoiHOM cOOOILIECTBE MOTYT BCTPEUaThCsl pa3Hble B3auMO-
OTHOUIEHUS] MEXJy KUBBIMU OpPraHM3MaMM Kak Cpeau 0coOed OfHOro BUA
(BHYTPUBHJIOBBIC), TaK U MEXKIy OCOOSMH pa3HBIX BUJIOB (MEXBHJIIOBBIC).
OTH OTHOLIEHHUS MPOSBIAIOTCS B 60pb0e 3a nulLy, MecTo oouranus u T.4. OT-
HOIICHUS] MEXJTy 0COOSIMU PAa3HBIX BHJIOB MOTYT OBITH MOJIE3HBIMH (1), BPE/-
HBIMH (B) WK HEUTpabHBIMU (H). MOXXHO HPUBECTU CIEIYIOLINE TPUMEPHI
OTHOILEHUI BHYTPH OJHON DKOJIOTUYECKON CUCTEMBI: HACEKOMBIE, TUTAOLIH-
ecsl HEKTapoM IIBETKOB, OTBUISIOT HX,
U TEM CaMbIM IPUHOCAT TOJIb3Y pac-
TeHussM. Hekotopele rpu0bl U BojO-
pOCIM KMBYT COBMECTHO, 00pazys
nuiaiHuky. B Tene numnaiiHuka mu-
Lenii rpuba BCachbIBA€T U3 IIOUBBI BO-
Iy ¥ MUHEpaJbHBIE COJIIH, a BOJOPOC-
JIM WINA HUaHOOAKTEPUU CUHTE3UPYIOT
OpraHM4eckue BelecTBa. Takoe coB-
MECTHOE CYIIECTBOBAHHUE MOJIE3HO /ISl KKJ0T0 U3 AByX OpraHu3mos (m). ['u-
0eb OJJHOTO U3 OPraHU3MOB MPUBOJMT K rMOenH auiaiHuka. KiryOeHbKoBbIe
OakTepnuu 1 000OBBIC PACTEHHUS TAKKE MUMEIOT B3aHMOBBITOJHBIC OTHOIICHHS.
Ot Gakrepuu, ycBauBas cBOOOIHBIA a30T W3 BO3AyXa, MPEBPAINAIOT €ro B
JIETKOYCBOSIEMYIO sl pacTeHuil opmy, oOoramaror mouBy a3oroM. Ilorpeo-
HOCTb paCTE€HMH B a30T€ yHOBIIETBOpsETCA. bakrepuu, B CBOIO ouepe/ib, MUTa-
IOTCSI CHHTE€3UPOBAHHBIMHU PAaCTEHHSMH B Iporiecce (POTOCHHTE3a OpraHuyec-
KUMH BelecTBaMu. Takue B3aMMOCBSI3H Ha3bIBAIOTCS] CUMOMO30M.

Cpenu >KUBBIX OBIBAIOT TAK)KE B3aWMOOTHOIICHUS TIOJIE3HBIC JIJIST OTHOM,
BpEHbIE IS IPyTOi CTOPOHBI.

Paccmotpute mpencraBieHHble Ha PUCYHKaX HpUMEphbl B3aUMOOTHOIIE-
HU (11 B) ¥ TPUBEIUTE JTOTIOTHUTEIBHBIC TIPUMEPHI.

B kauecTBe npuMepoB B HKOJIOTHUYECKOM CHCTEME MOXKHO TIPUBECTH BPE-
HBIE U1 000MX CTOPOH (B B) KOHKYPEHTHBIE B3aMMOOTHOIIEHUs! GOpbObI 3a




CYIIECTBOBAaHHUE 32 OJJUHAKOBYIO MUY U YCIOBHUS OOUTaHUS MEXAY OBIIOW U
KO30H, TUTPOM H JIbBOM.

(1 °H) — TaKKe B3aMMOCBSI3H OBIBAIOT MOJIC3HBIMU JJISI OTHOW U3 CTOPOH, a
IS IPYTOil — HelTpanbHble (KoMMeHcanu3M). Hanpumep, miof yepensl, Jio-
nmyxa UMCIOT KPIOYOYKU: HLCIUIAACH K IIEPCTU, OHU paCHPOCTPAHAIOTCA KU~
BOTHBIMU. J[J151 BTOPO CTOPOHBI 3TO HE UMEET HUKAKOTO 3HAYCHHUSI.

(B H) — 711 OTHOM CTOPOHBI BPEIHBIC, ISl APYTrOM — HEUTpaibHBIC B3a-
UMOCBSI3M, Ha3bIBAIOTCS — aMmeHcann3M. CBETONIOOMBEIC TpPaBbl, PacTyIHe
MOJT KaKUM-TTHOO JIepeBOM, YTHETAIOTCS, B TO BpeMsl KaK caMd Ha JIEpeBo,
MOKHO CKa3aTh, HUKAKOTO BIUSHUS HE OKa3bIBAIOT.

™ 11apazuTusy
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* XUIHHYeCTRo

B3anuMooTHOLIEHUST MKy

OpraHu3MamMu

Berpeuarorumecs: cpey )KHBOTHBIX T€ HJIM MHBIC PA3JIMYHBIC B3aUMOOT-
HONICHUSI PUBOJIAT K 00Pa30BAHUIO TIPUPOIHEIX COOOIIECTR. B Kakj0M mpu-
POIHOM cOO00IIeCTBE 00pa3yeTcss MHOKECTBO B3aUMOCBSI3CH, YTO IPUBOIUT K
CTaOWILHOCTH D3THX C000IecTB. M3MeHeHne B3auMOOTHOIIEHUI CII0C00-
CTBYET MOCTETICHHOMY M3MEHCHHUIO IPYIITUPOBOK JKUBBIX OPraHU3MOB. B pe-
3yabTare GOpMHUPYIOTCS HOBBIE COOOIIECTRA.

OnHY B3aUMOOTHOIICHUS HE BIUSIOT HA U3MEHEHHE OMOpa3HO0Opasusl, B
TO BpeMsi KaK JIPyrue UMEIOT OONbIIOE 3HaYeHue. M3MeHenne wim yrpara He-
KOTOPBIX B3aMMOQOTHOIICHUIMOKET CTaTh IPHYMHON Pa3pyIIeHUs] OMOpa3HO-
o0pasus. A 3T0 MPUBOIUT K TIIOOATBEHBIM SKOJIOTHIECKUM TTPOOIIeMaMm.

* Helimpanusm — cnocot coemMecmHnozo cocyuecmeosanus oe3 Harmecenus gpedy opye opyey



OTcyTCTBHE HACEKOMBIX — OIBUIMTENEH HA OMPENEIIEHHON TEPPUTOPUM 03-
HAyYaeT TaKKe MCUYE3HOBEHUE ONbUIAEMBIX UIMU pacTeHui. B pe3ynbrate Bce 310
MIPUBOJIUT K TOMY, YTO Ha 3TOM TEPPUTOPUH IPOUCXOAAT CEPbE3HBIE N3MEHEHHSL.

@ » Kake m3MeHeHUs] MPOM30UIYT B TE€X COOOIIECTBAX KHMBBIX OpPTaHH3-
MOB, B KOTOpBIX OTCYTCTBYIOT HaCGKOMBIe-OHI:IJ'II/ITeJ'H/I?

» Kakue Mepbl MOXXHO MPEANPUHATE TSI IPEIOTBPAIICHHSI TIOTOOHBIX H3-
MEHCHUI?

eccccccee

@ 1. Crpynnupyiite B3aMMOCBSI3M MEXAY IpPEJCTAaBICHHBIMH B TaOuIe
KUBBIMH OpranuzMamu. OGOCHYHTE U MPECTaBbTE CBOM PE3YJITATHI.

TomoBHS 1 Kiry6eHBEKOBEIC ObIYNI LETIEHD 1
TMIICHULA OaKTepuu U ropox YeJI0BEK
[TonocuHOBUK U XosnepHblit BUOPHOH
I'pu6 u Bogopocib
ocuHa 1 4ETI0BEK

2. Kakue BHMIBl B3aUMOOTHOLICHUH IOKa3aHbl Ha MPEACTaBICHHOM
pHUCYHKE U cxeme?

3. [lpnunHON KaKO# 3KOJIOTHYECKOW NMPOOIEMbI MOXKET CTaTh WU3MEHEHHE
B3aUMOCBsI3€H, IOKa3aHHbIX HA cxeMe 7 OTBET MOSICHUTE PUCYHKAMHU.

pacteime | - 5| xuBoTHOE |

OakTepuu




buopa3Hoo0pa3ue ¥ MyTH ero COXpaHeHHs

@  Vizeectro, uyto Ha 3emiie oburaroT okoio 350 Thic. BU0B pactenni, 100 Thic.
BUJIOB TprboB, 3000 BHI0B OakTepuii. Pactipenenenue STux KUBbIX OPraHU3MOB
B MIPUPOJIE TIPOUCXOIUT HE CITydaliHbIM 00pa3oMm. OHU KHBYT B BHJIE COBMECT-
HBIX TPyTIL. BBl 3HaeTe, 9T0 Takue MPUPOIHBIE COOOIIECTBA HA3BIBAIOTCS OHOIIE-
Ho30oM. Kak HazpIBaeTcst KoMILIeKke OMorieHo3a co cpenior oouTanus? Kakum Ou-
OJIOTMUYECKMM 00O0OIIAFOIIMM TEPMHUHOM MOYKHO 00O3HAYUTh pa3zHbIe OHMOIICHO-
3bl, pa3HOOOpa3¥e BUIOB M TEHHOTO COCTaBa B 3THX COOOIIIECTBAX?

* [Iepeuncinute >KMBble OPraHU3MBbI, XapaKTEpHbIE JUIs KaX10ro u3 Ou-
OLIEHO30B, IPEACTaBICHHBIX Ha PUCYHKAX.

* Onpeznenure NPUYMHBI OOUTAHUS ITUX KUBOTHBIX B PA3HbBIX YCIOBHSX
Cpenpbl.

* BolsicHuTe, Kakue B3aMMOCBSI3U CYILIECTBYIOT MEXIy OpraHM3MaMH B
3TUX TPYIIIUPOBKaAX?

bruopaznoobpaszue — o3Hagaer pasHooOpasre oOUTAIOMMX HA 3eMIle JKU-
BBIX OPTaHU3MOB, a TAKXKE YEITOBUI NX OOHTaHUS.

Pa3nooOpasue BUIOB, MPOXHUBAIONIMX HA OMPEACICHHON TEPPUTOPHH,
pa3HbIe MPUPOJIHBIE COOOIIECTBA, 00pa3yeMble MM, COCTABIISIIOT OMOpa3HO-
o0pasue JaHHOI MECTHOCTH. bHOJIOrHUecKoe pa3HOOOpasue JACIUTCS Ha TPU
TPYIIIBL; FeHeTUYeCKOe, BUIOBOE U Ouo2eoyeHomuyeckoe (IKOCUCTEMHOE).




buonorndeckoe pazHooOpasue

| 7'_;‘%’?9 ® o \
Tenemuueckoe pasnoobpasue  Budosoe pasnoobpasue — DxocucmemHoe pasHoobpasue

T'enemuueckoe pasnoobpasue. 1IposBISETCS PazIMUUAMH MEXAY OCOOSIMU
BHYTPHU OJIHOTO BHJa. JTO pazHOooOpasue HaloaeTcs BHYTpH Jr000ro BUIA,
MOIBU/IA ¥ TIOMTYJISAIIH.

Buodosoe pasnoobpasue. OTpaxxkaet OTIIMYUS BHUJIOB HA ONPE/ICIICHHON MeCT-
HOCTH WJIU B LIEJIOM Ha 3emJIe.

DKocucmemnoe pazHoobpazue. ITO Pa3THIHS SKOCUCTEM HA OIPEICIICHHOMI
MECTHOCTH WJIM B IIEJIOM Ha 3eMJIe.

Ha 3emne BunmoBoe pazHooOpa3ue yMEHBIIIAeTCsS B HAIIPABJICHUH OT SKBATO-
pa K moJrocaMm. ITO 3aBUCHT OT reorpauueckoil 0COOCHHOCTH TEPPUTOPHH, a
Takxke abnorndeckux (hakropos. B tpommueckux 30Hax BcTpedaetcs 8000 Bu-
JIOB pacTeHui, a B TyHape — 500.

Ha 3emrie cymiecTByroT Takiue OMOreoleHO3bl, KaK TYH/Ipa, TaiTra, IUpPOKO-
JIMCTBEHHBIE Jieca, Tyra, 00JI0Ta, MyCThIHU U T.1I.

Kaxnpiii OMoreorieHo3 XapakTepu3yeTcs MPUCYIIUMH UMEHHO eMy BHJIa-
Mu. Pazmmams no reorpadudeckuM 30HaM HanOoIIee SIPKO BBIPAXKAIOTCS PACTH-
TEJILHBIM TIOKPOBOM. A 3TO, B CBOIO OY€pE/Ib, COMPOBOXKIACTCS H3MEHEHUCM
BUJIOBOTO COCTaBa KOHCYMEHTOB M PEIYIICHTOB (Pa3pyIIUTEII OPraHUICCKUX
0CTaTKoB). B cocraBe MOYBHI B pa3HBIX reorpaduiIecKuX 30HAX Takoke HaOIHO-
JIAt0TCSl U3MEHEHUSI.

BHyTpH sK0cHCTEM UMEIOTCS BUBI, KOTOPbIE XapaKTepHbI TONBKO s Orpe-
JICTICHHOW TEPPUTOPHU. ITO BUIBI-OHJIEMUKU. BUJIbL IPOXKUBAIOIINE TOIBKO HA
TEPPUTOPUH OTHOM CTPaHbl, CYMTAIOTCS SHISMUIHBIMHU JUIS TON CTPaHbI BUIAMHL.

(4_) BcnomunTe mpuMepsl BUIOB-9HAEMHUKOB AsepbaiikaHa.
¢ BugoBoe pa3HooOpaszue, TUIOTHOCTH HOMYJISNM U OuomMacca B KaKIOM
OuoreorieHo3e OBIBAIOT PA3TUIHBIMH.

Ilnomnocms nonynayuy. — 3T0 KOJIUYECTBO OCOOCH BHAA HA EAUHUILY
TUTIOIIAIU WU €IUHUILY 00beMa.

buomaccori Ha3siBaroT 00OLIEE KOTUYECTBO OPraHMYECKOTO BEIIECTBA U
3aKJIFOYEHHON B HEM PHEPTUU Ha €UHHUILY TUIOLIAAN WK 00bheMa.




B »TEx rpynmupoBkax OuoMacca pacTeHHH, COCTaBJISIFOIIUX OCHOBY
MHIIEBBIX LENeN, ObIBaeT HAMHOI'O OOJIBIIIE, YEM OHMOMAacca KUBOTHBIX.

Mexy KOMIIOHEHTaMH OMOTEOIIeH03a MPOMCXOIUT KPYrOBOPOT BEIIECCTB.
I[J'ISI prrOBOpOTa BCIIECTB OCHOBHBIM NCTOYHUKOM 3HepFI/II/I SABIISICTCA COJ'IHL[C.

KpyroBopoT BeliecTB BO3HUK Ha HadyaJbHBIX dTallax BOSHUKHOBEHUS JKH3-
HU Ha 3eMJie M TMOCTENEHHO YCJIOKHsICS. J[sh mpoTekaHus 3Toro mpoiecca B
Ka)XIOW TPYIITUPOBKE HEOOXOMUMO HAJIMYHE MPOTYIIEHTOB — )KHMBBIX OpPTraHU3-
MOB, CHHTE3UPYIOIIUX U3 HEOPTAHUYCCKUX BEIISCTB OPTaHUYCCKUE BEIIECTBA;
KOHCYMEHTOB — KOTOPBIE COCTOSIT M3 IUIOTOSTHBIX M PACTUTEIHHOSIHBIX JKUBOT-
HBIX, & TAK)KE PEAYIIEHTOB — K KOTOPBIM OTHOCSITCSI MUKPOOPTaHU3MBI, PACIIeTI-
JSIONINE OPTaHWYECKHE BEIIECTBA IO MPOCTHIX MUHEPAIBHBIX BemiecTB. Hee-
MOTpsI Ha TO, YTO BCE€ TEPEYUCICHHBIC KOMIIOHEHTHI MPUCYTCTBYIOT BO BCEX
OHMOTeoIIeH03aX, BUOBOC U KOJIMYECTBEHHOE COOTHOIICHUE MX B Pa3HBIX TPH-
POIHBIX COOOIIECTBAX OBIBACT Pa3IMUHBIM.

aBTOTPO(HBIC >| pactHTeNB- > | IUIOTOsIAHbIC
PacTCHUA HOSITHBIE JKUBOTHLBIE
\ JKHUBOTHBIC /
Y
opraundeckue
OCTaTKH

V3MeHeHHs: B KOJIMYECTBE BHJIOB. CTAHOBATCS NPUYMHON M3MEHEHHs Omore-
oleHo3a. MiHorna ojuH 6MoreoneHo3 3aMeHIeTCst APyruM, a B HEKOTOPBIX CITydasx
HIOJIHOCTBIO YHUUTOXaeTes. Ha M3MEeHYMBOCTh MPHPOIHBIX cOOOIIECTB OOIbIIe
BCET'0 BIIHAIOT aHTPOIIOT€HHbIE (HAKTOPBL

@ * [IpoBenure uccienoBalne O BIMSHUM AHTPONOTCHHBIX (HAKTOPOB Ha
: Ouosioryueckoe pazHooOpasue U MpeICTaBbTe PE3yNIbTaThI.

* Benmoc — opeanuzmbl, dcugyujue Ha OHe 6000eMd



Hapymenue npupoaHbIX 3aKOHOB TpeOyeT yCHWIIMH Ha MEXIyHapOJHOM
YPOBHE, 3aIIUTy HE TOJBKO OTAEIbHBIX SKOCHCTEM — JIECOB, JIyTrOB, 0OJIOT,
BOJIOEMOB U T.J., a Takxke Bcell 6uocdepsl. Ilo 3amuTe npuposs! cocTaBis-
I0TCS pa3HbIe MEX/1yHAPOIHbIE JOKYMEHTHI.

@ 1. IloaroToBbTE MPE3EHTALMIO, OCBSILIEHHYI0 HAPYLIEHUIO 3KOJIOTHYEC-
KOTO PaBHOBECHUS MPU HCUE3HOBEHUH KaKOro-HUOYIb KOMIIOHEHTa Ou-
OTreolIeHO03a, IPEACTABICHHOTO Ha CXEME.

buomon

2. Bpeanbie (akTopbl, BAMAOLME HA OnopazHooOpasue J1o0oi 3KoCcHC-
TCMBI:
a) YMCHBIICHUEC PACTUTCIIbHOCTU B PE3YJIBTATC JICCHBIX IMOKAPOB;
b) HapyIIeHne MOYBEHHOM CTPYKTYPHI B CBSI3U C N3BEPKEHNEM BYJIKAHOB;
¢) rubenb >KUBBIX OPraHU3MOB B Pe3yJbTaTe BBIOPOCOB XUMHUECKUX

BEILIECTB B OKPY’KAIOILYIO CPEy.
BriOepute 0HO M3 MEPEUUCICHHBIX W3MEHEHUH U MOJATOTOBLTE Ipe-
3€HTALIUIO, TOCBSIICHHYIO BIMSHUIO 3KOJIOTUYECKOTO PAaBHOBECHSL.

3. Ha ocHOBe cXeMbl, IEMOHCTPUPYIOILEH MUILEBbIE CBSA3HU, BEIOEpUTE BEp-

HBIC YTBEPKICHHUS:

LL |—>[MJ—[ N ]|

\/

A) M, N — npoylieHTsI

B) K — aBToTpOodHbII Opranuzm

C) M — cuHTE3UpYET M3 HEOPTAHMIECKUX BEIIECTB OPraHUYECKHE BEIIECTBA
D) A — penyiieHT

E) N —xonCcymeHT




IInmeBas Hens M YKOJI0rHYecCKas
nupaMuaa

@ JKuBbIe OpraHU3MBbI ISl TOTO, YTOOBI JKUTh, TOJKHBI TUTAThCA. [luTaresns-
HBIC BEIICCTBA WUIPAIOT OOJBIIYIO POJIb KaK MCTOYHHUK SHEPTUU IS POCTa,
Pa3BUTHS, TBUKEHHUS KUBBIX OPTaHU3MOB, a TAKXKE JJISI BBITIOIHEHUS APYTHX
OMOJIOTHYECKHUX TporeccoB. Kakaplii )KMBOW OpPTaHW3M HCIOJB3YEeT JHEP-
THIO, KOTOpasi 00pa3yeTcsl MpH PacIISIUICHHH OPTaHWYECKUX BEIIECTB. JTOT
Mpoliecc MPOUCXOUT JI0 OIPEACIICHHON cTajuu. borareie sHepruei ocraTku
MUY, UCTIOJB3YIOTCS IPYTUMU OpraHu3MaMu KaKk UICTOYHUK MMUTaHUS.
Takum 00pa3oM, MEXIy pa3HbBIMU BHJIAMU >KUBBIX OPTaHW3MOB BO3HHKA-
FOT HUILEBHIE CBSI3U.
» Kakue XKuBbl€ OPTaHU3MBI COCTABJISIOT MEPBOE U MOCHEAHEE 3BEHO B IH-
IEBBIX CBA3SIX?
e Kak Ha3bIBAIOTCS 3TH MUIIEBBIC CBA3U?
e BeaeneTBue vero muiieBas Ielb HE MOXKET COCTOAThL OoJiee, yeM u3 4-5
3BEHLEEB?
* Yto Takoe sKOJOornyecKasi nupamuia’?
» Kakue pa3HOBUIHOCTH 3KOJIOTMYECKON MUPAMU/IBI CYIIECTBYIOT?
Kakoe 3HaueHne umeeT Kaxjgoe 3BEHO, MMOKa3aHHoe Ha cxeme? OOocHy#Te
U TIPEJICTaBbTE CBOU CYXKIECHUA.

Koncymen
IIT mopsiaxa
PENYLEHTEI

Koncymenr 11
opsiiKa

MIPOYLICHT

...................................e e eses e s essnsstrsansesesssetessstsssseanans

OCHOBHOE 3BEHO MUILEBOW IIEMU COCTABISIOT aBTOTPO(HBIC OpPraHU3MBI,
CUHTE3UPYIOIINE OPraHnYeCKUe BElIeCTBa U3 Heopranndeckux. K sTomy 3BeHy
OTHOCSITCSl BCE KHMBBIE OPTaHU3MbI, UMEIONIUE MUIMEHT XJIOPO(pWILI, a TaKxkKe
XEMOCHHTE3UPYIOLMe OaKkTepruu. DTH OPrdHHU3Mbl COCTABIISIIOT HayalbHOE 3Be-
HO muIeBol nenu. PacteHus oOpa3yloT opraHuyYecKue BEIEeCTBA, UCIONIb3Ys
1% nanatomeit Ha Hux sHeprun Cosana. TpaBosIHbIe KUBOTHBIE, TUTASICh pac-
TEHUSIMU, IPOIOJDKAIOT MUILIEBYIO LIeTb. BBIICIEHUIMU U OCTaTKaMH 3THX JKU-
BOTHBIX MHUTAIOTCSI Pa3Hble HACEKOMbIE U MHUKPOOPIaHHU3MbI. B ecTecTBEHHBIX
YCIIOBHSX THIIEBHIE CBS3M OBIBAIOT PA3BETBICHHBIMH. TaK, K CyIIECTBYIOIIUM
TpopudeckuM (C-Fped. «trofe» — Mmuina) CBs3sM MOJKITIOYAI0TCs TAKKe TI0TO-
STHBIE KUBOTHELIE U Mapa3uTbl. OpraHuvecKkue OCTaTKu 00pa3yroTCs B Pe3yllb-
TaTe KU3HEACATeIbHOCTH BCEX WIEHOB IENH. PenylieHThl MUHEpPAIU3YyIOT 3TH
0CTaTKH, BO3BpAlllds B IIOYBY.
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’ 3CJICHBIC PACTCHUA ‘ - MHKPOOPraHU3MbI ‘

\' ”I‘paBOSII[HBIC )KI/IBOTHBIC‘ J
N

’HJ'IOTO}II[[-IBIG )KI/IBOTHI)IG‘

Comnnie
’MI/IHepaJ'IBHHe conn‘

K xoncymenTam | nopsiaka B NMIIEBON LENH OTHOCATCS TPaBOSAHbBIE KH-
BOTHBIC U PACTHTEIBHOSIHBIE HACEKOMBIE: OJICHb, Ta3elb, BEPOIIIOI, 3asill, KPbI-
ca, Ky3HEeUuK, capaHya, MaliCKUH KYK; a TAaKXKe MUTAIOLIUECS BOJOPOCISIMU PhI-
ob1. Koncymentsr Il mopsimka — 3TO JKMBOTHBIE TMOENAIONINE KOHCYMEHTOB [
nopsiika. Koncymenrst I11 nopsijika — B OCHOBHOM, XUIITHUKH.

Crpynnupyiite NpoayLeHTOB, KOHCYMEHTOB U PEAYLIEHTOB.

MIIeHUIA capaHJa JATYIIKA 3Mest eK
BOJIK open YIIOTPHKC MIOYBEHHBIE
Oakrepuun

Hazxo OTMETUTD, YTO B €CTCCTBCHHLIX YCJIOBHUAX NHUIICBBIC LCIIN O6pa3YIOT
CJIOKHYIO IMUIIEBYIO CETb. Kax(zxmﬁ BUA HCIIOJB3YCT HCECKOJIBKO  IMUMIICBBIX
HCTOYHHKOB. HO3TOMy B ClIy4a€ MCUYC3HOBCHUA OJHOI'O BHUOA 6I/IOI‘COI_I6H03 HEC
paspymacTCsa U HE 3aMCHACTC APYTUM.




Paszsemenennas cnooxcuasn nuwesasd yensv

B nmieBoii 1ienu Mcue3HOBEHUE OJIEHS WM JIAITYaTKA He MPUBEIET K paspy-
IICHUIO PKOCHCTEMBL. TakK KakK OJICHb ITMTAeTCS HE TONBKO JIAIJaTKOM, a MHIICH
JUTSI BOJIKA SIBIISICTCS HE TOJILKO OJICHD.

Uem Oorbllie BUJIOBOE MHOTOOOpaszue OHOTeOleH03a, TEM OH YCTOMUMBEe.
N3yyenune nuieBoi 1ieny MEHsIET OTHOLLEHHUE JTIO/IEH K )KUBBIM OpraHu3Mam. bbi-
JI0 YCTQHOBJICHO, YTO B CBSI3U C YHUUTOKEHUEM XHIIHBIX )KUBOTHBIX Pa3pyILIACTCs
CIIOKHAS LETTh MUTAHKs, YTO MOYKET MPUBECTU K MCYE3HOBEHUIO CYIIECTBYIOIINX
OroreorieHo30B. M3BeCTHO, YTO BOJIK — XHIIHHUK, H OH OOBIYHO IMHUTACTCS KOITHIT-
HBIMH KUBOTHBIMH. TOJBKO HAOITFOICHUS TTOKA3aJIH, YTO Ha TEPPUTOPHUSIX TJIC HET
BOJIKOB, KOJTMUECTBO KOITBITHBIX KMBOTHBIX MOCTETIEHHO YMEHbIaeTcs. buuio ye-
TaHOBJICHO, YTO, TUTAsICh OONBEHBIMU >KUBOTHBIMH, BOJIKU TIPEIOTBPALIAIOT PaC-
MPOCTPAHEHUS SMUAEMHUM CPEN KOMBITHBIX KUBOTHBIX. YHUUTOXEHUE HACEKO-
MBIX-OIbUIUTENICH MPUBEIET K YMEHBIICHUIO KOJMYECTBA PacieHuil. A 310, B
CBOIO 0Yepe/Ib, MMPUBENET K YMEHBIIICHUIO YUCIICHHOCTH HACCKOMBIX, TIHTAFONINX-
csl pacTeHUsIMH. ECIM HACEKOMBIX CTaHET MEHBIIE, TO HMCICHHOCTH JISTYIIEK
yMmeHbImuTes. CleI0BaTebHO, ATO yKe TPUBEAET K YMEHBIIEHHIO YUCIICHHOCTH
3MeH, NMHUTAIOMIMXCS JIATYIIKaMH. Bcerencrrue Oombliioi MmIoT0BUTOCTH HACEKO-
MBIE YHHUTOXKAT 3€JICHYI0 MacCy, YTO MPUBEET K Pa3pyIICHUIO OMOTeOIIeHO3a.

B numieBoit nienu nepexof] ¢ OAHOTO 3BEHA Ha JIpyroe MPUBOIUT K YMEHBIIIE-
HHIO 00beMa OMOMACChl, KOMHECTBO SHEPI I, YUCTIEHHOCTH KHUBBIX OPraHU3MOB.
B niermm nuranust ipu oeaaHuy OAHOTO BUa ApyruM 5—20% SHepruu mepexonuT
B OpPraHM3M CIIETYIOIIETr0. JTa 3AKOHOMEPHOCTh HOCUT Ha3BaHUE TPABUIIA IKONO-
auyeckou nupamitosl. 110 KoM9IeCcTBy OpraHMYECKOrO BEIIECTBA B 3BEHBSIX THIIIE-
BOH IIETIM COCTABIISICTCS MUpaMuia OMOMACCHI, TI0 YHUCIICHHOCTH 0CcO0ei — mupa-
MH/1a YHCIEHHOCTH, FIO KOJIMYECTBY SHEPIUM — UPAMU/IA SHEPTUM.



TNEPBUYHBIC IPOAYILICHTDI

nupamuoa suepauu

Hampumep, B Guoreorienose mpyaa GUTOIIAHKTOH, SIBJISFOIIUNACS HAYalIb-
HOM 3BEHOM MHILEBON LEMH, CITY>KUT MUILEH A5 3001utaHkToHa. [lotpebnen-
Hasl 300TUTAHKTOHOM THINA HE MEPEXOINT MOJHOCTHIO B OPraHU3M PBIObI, KO-
TOpasi muTaercs UM. YacTh CheEHHON MUILM UCTIONb3YETCs ISl TOCTPOSHUS
KJIETOK, a Jpyrasi 4acThb HUCHOJBb3YeTCs Ui TMOJyYeHHUsI SHEPruH, KOTOpas
Hy)KHa I dKUBHEACATCIIBbHOCTH. B HHH[GBOﬁ ernun HpOI/ICXOI[I/IT YMGHBH_IGHI/Ie
TIUIIH ¥ DHEPTUH TI0 HAIIPABIICHUIO OT HAYaJIbHOTO 3BEHA 70 TIOCTIETHETO.
@ BrumuTte coOTBETCTBYIONIME YKCIIA HA KAKIOH CTENIEHU SKOJIOTHYECKON
MUPaMUJIbI, €CH MIPUHATH, YTO MHILIEBYIO MOTPEOHOCTH YeNIOBEeKa 3a OAUH
rox coctaisieT 300 Kr pbIObI.

YCJIOBECK

pBIOa —> 300 kr pbIOBI

—
0OCCIIO3BOHOYHBIC

—
300ILIAHKTOH

(bUTOTIAHKTOH \ >
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TakumM xe o6pa30M MOKHO COCTaBJIATH SHCPTCTUYCCKYIO ITUPAMULY.




JKoioeudeckast

PaccmarpuBas 2KOIOTrHYECKYIO IUPAMHTYy MOXKHO TPHUTH K TAKOMY 3aK-
JFOYCHUIO, YTO TI0 HATIPABJICHUIO OT HAYaJIbHOTO 3BEHA /10 KOHEYHOTO:

* yMEHbIIaeTcs od1mas Ouomacca;

® YMCHBIIACTCA YUCJICHHOCTb BUAOB;

* YMEHBIIIACTCS KOJIMYECTBO 3aMacacMoi MHIIIH;

* YMEHBILIACTCS TOTEPSI SHEPTUH;

O —- &

nuujesas yens

Hcnonb3yepsie B X0351METBEHHOM 1E€ATEIbHOCTH YEJIOBEKA SITIOBUTHIE Be-
LIECTBA, MHOTJIa TTOCPECTBOM PA3BETBICHHON MUIIEBOM LIENMH MOTYT CTaTh
MPUYMHON OTPABIEHUS €r0 CaMoTo.



OTH BelecTBa BMECTE C JIOK/IEBBIMU BOJIAMH IOMA/IAl0T B BOJJOEMBI, OT-
TyJla — B OpraHU3M pbIO, B KOHEUHOM MTOT€ MEPEXOIAT B YEJIOBEUECKHIA opra-
HU3M. DTU XUMHUYECKHE BEILECTBA, MOTYT MEPEXOIUTh B YeJIOBEUECKHUIl opra-
HU3M TaKXke ¢ PpyKTaMH, OBOLLIAMH, 3€JICHbIO, MSICOM U MOJIOKOM >KUBOTHBIX.
SInoBUTHIE COEMHEHUs] B OpPraHU3Me BIIMSIOT U HAa T€HOTHIl U B pe3yJbTaTe
MOT'YT CTaTh IPUYMHON BOSHUKHOBEHMS HACIIEACTBEHHBIX 3a001€BaHUH.

M3MeHeHHs B HKOJIOTMYECKON MUpaMU/Ie MOTYT HPOU30MTH 1O pa3HbIM
HpUYMHAM:

* bose3nu, KmMMaTuueckue yCclioBUsl, HE3aKOHHAsl 0X0Ta, 3arpsI3HEHNE OKpPY-
JKAroIIeH cpe/ibl U T.Jl. MOT'YT pa3pyLIUThb MUPAMULLY;

* 3acyxa, MOPO3bl, YHUUTOXKEHHE JIECOB, 3aIrps3HEHUE BO3yXa, BOJBI, 110Y-
BbI IIPMBOJIUT K YMEHBLIEHHIO YUCICHHOCTH PACTEHUH, COCTABIIAIOIIMX HAa4allb-
HOE 3BEHO;

* YMeHblIeHHEe YUCIICHHOCTH TPaBOSITHBIX dKUBOTHBIX IIPUBOUT K yBEIUYE-
HHIO PaCTUTEIBHOCTH;

* B pe3ynbrare yMeHbLIEHNS YUCICHHOCTH MITUL] YBEJIMYUBAETCS KOJINYECT-
BO BPE/IHbIX HACEKOMBIX (KYKOB M CapaH4H).

Bce 310 Hapymaer 61osoruueckoe paBHOBECHE.

buomacca

© 1. IIponymepyiite crondukn Ha A

rpaduke, HauMHAsA OT TPOSTY-
IICHTOB JI0 TIOCJICJIHETO KOHCY-

MeHTa. Pe3ynbrarthl 0bocHyiiTe
U TIPEJICTaBbTE. I
I

onom v

2. Yto npou3oiieT, eciii UCUE3HYT 5KUBbIE OPraHU3MbI [IEPBOTO U _KOHEU~
HOT'0 3BEHA YKOJIOTHIECKOH pamMuipl? OTBET 000CHYITE U IIPE/ICTaBbTE.

3. K xakum mocieacTBusIM JJ1sl YeTIOBEUECTBAa MOYKET MIPUBECTH HApPYIIICHHE
MUIIEBbIX CBs3el? lIpoBemute MCCAETOBAHME M TOJTOTOBBTE IPE3CHTA-
JISILON

4. V3BeCTHO, YTO C TEUECHHEM BPEMEHM KOJMYECTBO MHUHEPATIBHBIX COJIeH
B TOYBe MEHsieTes. B pesynprare nesTenbHOCTH KaKUX OpPraHU3MOB
3TO MOXET NpoucxoauTb? OOOCHYNUTE CBOU OTBETHI.




33FpﬂBHeHI’Ie BO3/1yxa KakK rj1o0aJibHasi
IKOJI0Ornueckas npoﬁ.ﬂeMa

@ B armocdepHom Bosyxe conepxutes 78 % asora, 21 % kucnopoza, 0, 03 %
YIJIEKHUCIIOro ra3a U B MaJOM KOJMYECTBE MHEPTHbIE Ta3bl. VI3MeHeHue Ko-
JMYECTBA M COCTaBa STHX ra3oB MPUBOAUT K 3arpsA3HEHUI0 aTMOCc(hephl.

* B pe3ynbTare yero B BO3yXe NPOUCXOAAT TAKUE U3MEHEHUS?

 Kak BnusieT 3arpsi3sHeHUE BO3/1yXa Ha KUBbIE OPraHU3MBbI?

* Kakyro posb B 3arpsi3HEHHH BO3/yXa UTPACT aHTPOIIOT€HHBIH (hakTop?

» Kakue mepbl JOKHBI TpeINpUHUMAThCS ISl [IPEeIOTBpAIlEHUs 3ar-

psA3HEHUs BO3myxa?
PaccMoTpure cxembl. YCTaHOBUTE NMPUYMHBI KMUCIOTHBIX JOXKAEH U IJIO-

OanmpHOTO MOTETIeHHs. [1oIrOTOBhTE MpE3eHTAIUIO O MepaX, MpeANpUHH-
MaeMBbIX JUIS TPEIOTBPAILCHUS 3arpsA3HEHHS aTMOC(EpBI.
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BO3HUKHOBEHUE KUCTOMHBIX 00XHCOell 271006anbHoe nomenJeniie

Bo3nyx B )KH3HH OpraHM3MOB UTPACT BAKHYIO poiib. YemoBek 6e3 BOJBI U
MUIIA MOXET MPOXKUTH HecKosbko nHel. Ho 6e3 Bo3myxa Gosbine 5—10. Mmu-
HYT IPOKUTH HEBO3MOXKHO.

Cucrema Mep, IpeANPHUHAMACMBIX JUIS TIPEAOTBPAILEHIST OTPABICHUS H
3arps3HEHUs] XMMUYECKOTO COCTaBa aTMOC(EDHI, HAZBIBACTCS 3AUUMOL 803-
dyxa. OTH Mepbl OCYIIECTBIISIOTCS, HAUNHAS C ACSITEIbHOCTH OTACIBHBIX JIHI]
JI0 MEXTyHAPOIHBIX OpraHU3aIlHii:

dakropamu, 3arpsA3HAOIIIMU aTMOC(EPy, B OCHOBHOM, SIBJISIFOTCS] pa3HbIC
rasbl. C pa3BUTHEM NMPOMBIILIEHHOCTH, 3arPsI3HEHHE BO3/yXa YCKOPHIIOC.

Kucnornsbie 10:xau

[Ton BIMsSHUEM aHTPONOICHHBIX (DAKTOPOB B aTMochepe KOIUIECTBO
CO,, SO, u NO, yeemuuBaercs. [Ipu onpeneneHHbiX yCIOBUSIX 3TH Tasbl,
COCMHSIICH € BOJSTHBIMH TTapaMH, 00pa3yroT COOTBETCTBYIOIINE KACIOTHI.



KUCTOMHBLE 00XHCOU

CO,+H,0—~H,CO,

SO, +H,0—H._SO,
4NO,+ 2H,0 + 0,—4HNO,

O6pazoBasimecs B aTMocdepe KUCIOThI, CMEIIUBASCH C JOXKAEM, 00pa3yroT
KUCIIOTHBIE 0Kau. OHM MOTYT BBITIATaTh AaKe B BUjIE cHera. KucimotHbie nosam
HAHOCSIT pa3HOOOpa3HbIi Bpel. B mouBe KUCIOTHI BXOIAT B PEAKIMH C TAKHMHU
anemeHnTamy, kak Ca, Na, K, Mg. B pe3yibraTe KOIMUECTBO 3JIEMEHTOB, UCIIONE-
3yeMbIX PAacTEHUSIMU yMEHbIaeTcs. B To ke Bpems, COeIMHEHUsT alTFOMUHUS 1
PTYTH € JIOXKJIEM NONAJAI0T B BOJOEMBI. B CBOIO ouepenp, momaiast B OpraHu3M
BOJTHBIX KMBOTHBIX, B KOHEYHOM UTOTE, Yepe3 MUILIEBBIC CBS3U BCE ITH BPEIHBIC
BEIIIECTBA MEPEXO/T B OPraHU3M YEJIOBEKa, BbI3bIBAIOT OTPABJICHUS 1. PAKOBBIE
3aboseBanust. KUCnoTHbIE MOXKIM TAKOKE SBIISFOTCS MPUYMHON YMEHBIICHUS KO-
JIMYCCTBA JKUBOTHBIX, OOUTAIOIINX B BOJOCMAX, a TAK/KE THOCIIN JIECOB.

I'nodaabHOE oTEIICHHE:

Yn@n&(s(ras B armocdepe
M3BEPIKEHHE CIKHTaHHE HUTaHKe
BYJIKaHA TOIUTHBA canpodutos

O

JIBIXaHUE
JKHBBIX
OpraHUu3MOB




Kak BUIHO M3 cXeMbl, KOJIMYECTBO YTJIIEKHCIOro ra3a B COCTaBE aTMOC-
(depHOrO BO3AyXa YBEIMYMBACTCS 1O pasHBIM MpudnHaM. DOTOCHHTE3HpPY-
IOLIIE OPraHU3Mbl (B OCHOBHOM, PAaCTEHUS) CIIOCOOCTBYIOT YMEHBIIIEHUIO KO-
JMYeCTBa YIJIEKUCIIOro Taza. B TeueHne 1oaroro BpeMEeHH KOJIMYECTBO 3THX
ra3oB B aTMocdepe, B OCHOBHOM, OCTaBaJIOCh HEU3MEHHBIM.

@ B nocnennee Bpemsi yBenuueHUE KOJIMYECTBA YIIIEKHUCIOTO ra3a B aTMOC-
: (epe NPHBOAUT K BOZHMKHOBEHMIO MHOTUX IpoOiem. B uem, mo-pamewmy,
: 3AKJTIOYAIOTCS 3TU TPOOJIEMBbI U KaKOBBI MX NpU4urHBI? OOOCHYHTE CBOH OT-
: BeTBI M IIPEJICTABBTE HX.

YBenuueHne KOJIM4ecTBa YIIEKHUCIIOro ra3a B aTMocepe co3iaeT yrposy
rio0anpHOro noTeruieHust. Hakoruienue yriekucnoro rasa B atmocgepe npe-
ISTCTBYET PACCEUBAHMIO TEIUIA C MOBEPXHOCTH 3eMJIM 00OpaTHO B KOCMHUYEC-
Koe mpocTpaHcTBo. 1o 3Tol nmpuynHe Ha 3emiie MOBBIIIACTCS TeMIepaTypa.
[ToBblmIeHne TeMIepaTypsl MIPUBOJUT K TasTHUIO JICTHUKOB Ha MOJIIOCAX U U3-
MeHeHHI0 kiumara. Hapyinaercss cTaOMIBHOCTh KOCHCTEM, YMEHbIIAeTCs
KOJIMYECTBO KUBYIITUX HA 3eMJIC )KHBOTHBIX U PACTCHUH.

B armocdepe Ha BbicoTe 15-35 KM OT TOBEPXHOCTH 3€MJIM CBOOOHBIN
KUCJIOPOJ] TOJ] BIMSHHEM COJHEYHOM paJuMany IpeBpaliaeTcsi B 030H
(30, — 20,). Obpasyercst 030HOBBIH 9KpaH. O30HOBBIN CIIOH OTPaKAET IyOu-
TEJIbHBIE JUISl )KUBBIX OPraHu3MOB yibTpaduoseroBsle gdyun ComHia. 3arpss-
HEHHE BO3]lyXa MPUBOAUT K UCTOHUEHUIO U Pa3pyIIEHUI0 030HOBOIO dKpaHa.
B pesynbTare Bo3HHKAET cepbe3Has OIACHOCTD JJIsl KM3HU OPTraHU3MOB.

Bce »Tu n3MeHeHust He MOTYT HE BO3/ICHCTBOBATh Ha 3/J0OPOBBE UEIIOBEKA.
PentreHoBckoe ¥ MOHU3HUPYIOLIEE H3ITyYSHUE, PAJHOAKTUBHOE M XMMUYECKOE
3arpsi3HEHNE, pe3Kue Mepenajibl TEMIEpaTypbl — BCE 3TO BO3/ICHCTBYET Ha re-
HOTHUN 4enoBeka. 3MeHeHus, Mpoucxoasiiye B reHaX, CTAaHOBATCS MPUUU-
HOM OoJie3Hel. DTH 00JIE3HU MOCPEICTBOM TaKUX T'€HOB IEPENalOTCs U3 MO~
KOJICHUE B MTOKOJICHUE.

Jliis mpenoTBpalieHus 3arpsi3HeHus aTMoc(ephl BaXKHO:

» [IpekparieHre BOSHHBIX ACHCTBUN, MUp Ha 3eMIIE;

P [IpexpamieHre UCTIBITAHUNA XUMHYECKOTO OPYKHS;

P CobmroieHre NPUHATHIX 3aKOHOB I10 3aI{HTe aTMOC(EPHOTO BO3yXa;

» CobOmonenne mep OOpbOBI JPOTHUB OTPUIATEIHHO BIMSIONIMX Ha

OKPYKAIOIIYI0 Ccpefy (pU3HUECKUX, XUMHUYECKUX M OHUOIOTUYECKUX
(baxTopoB;

P YcoBepIeHCTBOBAHKE OUMCTUTEIbHBIX YCTPONCTB M MPOMBIIIICHHBIX
IPOIIECCOB;

P VYcoBeplieHCTBOBAaHUE HOBTOPHBIX IPOMBIIUIEHHBIX TEXHOIOTUI;

P VBenudenue 6e30TX0IHBIX IPOU3BOACTBEHHBIX IPOLIECCOB;

P Ysennuenue 03eneHEHNS.



@ 1. IIpoBenure uccienoBaHue, KakMe ONACHOCTU MOTYT BO3HUKHYTbH B
KU3HU OPraHMW3MOB IPU Pa3pyILIEHUH O30HOBOTO JKpaHa U MOJIro-
TOBBTE MPE3ECHTALUIO.

2. Ha rpadmkax mpeicTaBicHa YUCICHHOCTh YEThIPEX BHUIOB Pa3HBIX Op-
TaHU3MOB JI0 M TIOCJIe aTMOC(EPHOTO 3arpsi3HCHUSI.

Konuuecmeso srcuswix Konuuecmeo sicuswlx
Op2anu3mMos OpcaHu3mMos

XYZT opeaHu3Mbl XYZT opeanuzmbl
o 3azpazuenus Ilocne 3aepsaznenus

3arpsi3HeHHE BO3/yXa MPUBEIIO K:

I. ITporpeccy BunoB Zu T

II. Pacoupennto apeana Y u T

III. YMeHbIIeHNIO YHCIIEHHOCTH 0CO0€El BUIOB X U Z

UTo0 U3 nepedncaeHHoro BepHo?

A) Tombko | B) tompko I C) Tombko I D) Tu 11 E) T ulll

3. Ha nuarpaMme mokasassl (hakTophl, 3ar-
ps3HAIOIIME aTMOc(epy B OJHOM IIPO-
MBILIUIEHHOM ropoje. Uro u3 nepeumc-
JIEHHOTO HE UMEET 3HaueHue sl Ipe-
JIOTBpAIIICHUS 3arpsi3HEHUS BO3AyXa?

A) Ucnonb3oBanne (QUIBTPOB  BBIXJION-
HBIX Ta30B B AaBTOMOOMIIAX

B) Ucnonp3oBanue 3amuTHBIX (QUIBTPOB
B JIIMOXO/1aX JIOMOB, (paOpHK U 3aBOJIOB

C) IloBTOpHOE HCHOIB30BAHUE "B HPO-
MBIIIJICHHOCTH Ta30B, BEIXOJSIINX U3 BIMOXOI0B

D) Ounctka pa3HbIX HCTOUHHKOB; 00pa3yIOUINX MbLUTh

E) YBennuenue konmuectBa hadpuk i1 3aBOI0B
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Kpyrosopor Bemects

@  Ha3emie MexLy 5KUBOU M HEKMBON IIPUPOION CYIIECTBYET B3AMMOBIIH-~

=

saHue. Kaxnoe *XMBOE CyIIECTBO IOJIyYaeT OIPENEIICHHBIE BELIECTBA W3
9KOCHCTEMBI, B KOTOPOI MPOXKHUBAET U yAaIsIeT HEHYKHbIE BEIIeCTBa. JTO
CIIOCOOCTBYET CYIIECTBOBAHUIO U MOACP’KAHUIO PABHOBECHS SKOCHUCTEMBI.
B skocucreMe HEKOTOpBIE BELIECTBA MEHSIOT MECTONOJIOKEHUE IOC-
pencTBOM MHUIIEBON Lenu. Bce 3T0 cOCTaBIsAIOT OCHOBY KpyroBOpOTa Be-
LIECTB, IPOUCXOMSILETO B IPUPOJIE.
* Kakue BUIbI KpyroBOpOTa BEILLIECTB CYILECTBYIOT?
» Kakyro posib B OCYyIIECTBIIEHUH KPYrOBOPOTa BEILIECTB MIPAIOT MPOJIY-
LIEHTBI, KOHCYMEHTBI ¥ PeIyLEHTHI?
* B uem coctont npuyrHa HapyIIeHUs] KPyroBOPOTa BELIECTB?
* UTo HyXHO NpeANpPUHUMATH JJI1 MHTEHCUBHOTO ITPOTEKAHUS €CTECTBEH-
HOT'0 KpyroBopota?
CocrtaBbTe cXeMbl KPYrOBOpOTa yIriiepoja, KUCIOPoaa U BOJBI B COOT-
BETCTBUH CO CXEMOM KPYyroBOpoTa a3oTa.
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B npupone Ouosnorumueckuii KpyroBOpOT BEHISCTB CBSI3aH C JKHU3HEIE-

SITEJIbHOCTBIO OMOMACChI IIJIAHETHI.

B nro6oM OnoreorieHo3e MEXTy HOMYJBSIIHSIMEI Pa3HBIX BHIOB CYIIECTBY-

10T CIIO’KHBIE B3aUMOOTHOIIEHUS: JKuBbie OpraHn3Mbl B3aUMOCBS3aHbI JIPYT C
JPYTOM, a TaKXKe ¢ HEXKUBOMIIPUPOIOH, 1 BOBJICUEHBI B KPYTOBOPOT BEIIECTB.
Takum 00pa3oM, IPOUCXOANT OOMEH BCEX DJIIEMEHTOB M BOIBI BXOJSIIUX B
COCTaB JKUBBIX OpPraHU3MOB. PaceMOTpiiM HEKOTOPBIE U3 HUX.

Kpyrosopot kuciopona.“OCHOBHBIM 3JIEMEHTOM B COCTaBE XMMHYECKUX

BCHICCTB KHMBLIX OPraHMU3MOB SABJIACTCA KHCIIOPO. I'maBHBIM HCTOYHHKOM
KpPYroBOpOTa KHCIIOPOJa B IPUPOAC SABIISACTCA COI[Cp)KElIJ.IPIfICH B BO3yX€ ra-



3000pa3HbIi KuCIopo. s mMpoTeKaHusT KUCIOPOIHOTO KPYrOBOPOTa BaXK-
HYIO pOJIb UTPAET KU3HEAESITEIbHOCTh OPIraHU3MOB M OPraHUYECKHE BEILEeCT-
Ba. JlJ1sl OKUCIIEHUSI TUTATEIbHBIX BEIIECTB, NOCTYMAIOIIUX B OPraHU3M, TaK
e, KaK M JUIsl U TOPEeHHUs, HE0OX0 MM KUCIopo. Takum o0pa3om, KOJIHYeCT-
BO KHUCJIOPOJA B BO3/{yXE€ YMEHBIIIAETCSI.

muma | T | xucnopon | yrneléicnmn +

Boga | T | oHeprus

B npuposae konnyecTBo Kucnopoa B aTMocdepe YBEeIHUUBAETCS B pe-
3ynbTate POTOCHHTE3A, MPOTEKAIOMIETO y OOJIBIIMHCTBA MPOTYIIEHTOB.
@ * Uto OBl BBI IPEIOKMIIH JUIS TPEIOTBPAILICHUS] HAPYIIICHHS KPyTOBOPO-
: Ta Kucimopoxaa?
Kpyaosopom yenepooa. KpyroBopoT yriepoia TECHO CBsI3aH C KPYTOBO-
potoMm kucinopona. OOpa3yromuiicss B pe3ysibTaTe OKHCIUTEIBHBIX MPOIECs

COB U IOpE€HUA er'IGKHCJIBIﬁ Tra3 UCTIOJB3YETCA B IPUPOAC MPOAYLHEHTAMU IS
CHHTC3a OPraHNYCCKUX BCHICCTB.

ruoes (T

rubenb

op 1, 3arBepacHuUe,
PexyleHTeL(IpHObI,  pia e LIPUBOJIAIIEE K

PA3IOKEHUEC




CBCT
6CO+6H,0 = CH,_0+60,
XJT0poduILI

KonmdecTtBo yriiekuciioro rasa B arMmocdepe JHEM U HOUbIO ObIBAeT pa3iiiy-
HBIM. B pe3sysbrare ibIXaHus BCeX KUBBIX OPIraHU3MOB HOUYBIO KOJIMYECTBO yIJie-
KHUCJIOTO Ta3a yBenmmIuBaercs. JlHeM Ha000pOT, yMEHBIIASTCS KOJIMYECTBO YIIie-
KHCIIOTO Ta3a, YBEIMYMBACTCS COICpKaHUe KUcoposa Onmaronapsi (POTOCHHTE3Y,
OCYILIECTBIISIEMOMY OpPraHW3MaMH, UMEFOIIIMMU B KIIETKAaX MMUTMEHT XJIOPO(HILIL.

H3-3a yBenmmdeHust KOHIIEHTPAIMK YTJIEKUCIIOTO Ta3a B BO3IyXe o0paszyercs
TOHKHH CJI0# 13 3Toro ra3a. Hapymiaercs 6amanc M1y MOTIONIaeMbIMH U OT-
PaXECHHBIMHU COJTHEYHBIMH JIy4aMH, YTO TIPUBOJIUT K HEPAaBHOMEPHOMY pacIipe-
JICTICHUIO TeIlIa Ha MOBEPXHOCTH 3eMJIM U TaK HA3bIBAEMOMY «ITAPHHUKOBOMY
adexry». Eciu 3T0T mporiece nmpooinKaeTcest 0Iro, To 00pa3yroTCs My CThIHM.

Kpyzosopom ¢hocgpopa. OnHUM U3 Ba)KHBIX AIIEMEHTOB JUTSI )KU3HU SIBJISI-
ercst pocdop. Pochop BXOAUT B COCTAB HYKICHHOBBIX KUCIIOT, aJ[CHO3WH-
tpudocdopuoit kucnorsl (ATD), hocharusix coneit. Pochopcoaeprxarne
COC/IMHEHHSI BCTPEYAIOTCS TAKXKe B MEMOpaHaX KIETOK, B COCTaBE KOXH U
CKeJeTa.

TOpHBIE

(pocpop |
B II0YBC —

OcHoBY KkpyroBopoTa (ochopa B MpUpoie COCTABIISIET €0 MEPEHOC U3 Cy-
M B BOAY M Ha000poT.. C mOMOIIBI0 MUKPOOPraHH3MOB (ochOpHBIE COeH-
HCHUS B [OYBE NPEBPAINAIOTCS B pacTBOpuMyto Gopmy. Takue HeopraHudec-
K€ COCIAMHEHHUS C Yy4YaCTHEM pAacTeHHH MpEeBpaIlaloTcs B OPraHUYECKHe
BemecTBa. Jlane€ depes MUIIEBYIO LETb 3TH BEIECTBA TEPENAIOTCS TPABOS-
HBIM ¥ TUIOTOSIHBIM JKUBOTHBIM. [lociie rubenu pacTeHuil 1 )KUBOTHBIX Opra-
HUYECKHE BEINECTBA C TIOMOIIBI0 MUKPOOPTaHU3MOB IIPEBPAIIAIOTCS B HEOpra-



HU4eckue coequnenus. [Iponecc ypaBHoBemmBaercs. B kpyrosopore docdopa
TaKke BaKHYIO POJIb MTPAIOT BHOCHUMEIE B MOYBY (OCHOpHBIE YIOOpPECHUS.
Ot ynoOpeHus ¢ JOXKICBBIMU BOJAMHU TMOMANAIOT B Mopsi. Uepe3 MuILeByio
uenb GpochopHbIe COSAUHEHNS 3aHOBO BO3BPAIAIOTCS HA CYITY W BKIIOYAIOT-
Csl B €CTECTBEHHBIN KPYTOBOPOT.

Ha 3emiie pa3Hble BellecTBa BCTPEUAOTCS B OIIPEIEIEHHBIX KOJINYECTBAX.
YBennueHne KOJIMYecTBa OJHOIO BEILIECTBA U YMEHBILIEHUE APYroro Hapylia-
€T PaBHOBECHE DKOCUCTEMBI. B pe3ysbTare HapylleHNs: KpyroBOpOTa BELIECTB
HapyIIAeTCsl TAKXKE U KOJIOTUYECKOE PABHOBECHE.

B HapymieHnn ecTecTBEHHOrO KPyroBOpOTa BELIECTB BAXKHYIO POJIb UIpa-
10T aHTPOTIOT€HHBIE (PAKTOPBHI.

1. B sxocucTeme MpouCXOoIUT C Y4aCTHEM KUBBIX OPraHU3MOB:
A. Kpyrosoport kucnopoaa
B. Kpyrosopor a3zora
C. KpyroBopoT yriekucioro raza
OO0ocHyHTe OTBETHI U MPEJICTABbTE UX.
2. YBenM4YeHne KOIUYeCTBa YIIEKUCIIOTO ra3a B aTMochepe He MOKET
CTaTh MPUYMHOM:
A) UpesMepHOro noTerieHust Konecmeo seujecmea
B) Brinagenust KUCIOTHBIX JOXKIEH A
C) YBenu4ueHus 11010pOHsI TOYBBI 2
D) KnumaTudeckux n3aMeHEHHMA o

L

3.Ha rpaduke mnpencraBieHa 3aBHUCH- II
MOCTb KOJIMYECTBA KHUCIOpOJa U yIJe-
KHCJIOTO Ta3a OT BpPEMEHHM Ha Ompeje-
JIEHHON Tepputopun HOYbK. Kakas
KkpuBas HeBepHas? OOoOCHyiTEe CBOM spes
OTBET.

0 0000000000000000000000000000000000000000000000000000000000

Tembl qi18 pe3eHTALUYU

1. Paouoaxmuenoe 3azpsizHenue u €20 GIUAHUE HA HCU3HL ICUBBIX Op-
2AHUBMOB.

2. «[10banvHoe nomenaeruey U AHcUAs NPUPOOQ.

3. Bausinue KUCIOMHBIX QOHCORU HA-IKONO2UYECKOe PABHOBeCUE.

4. [obanvHvle sK0N102UUecKUe HPOOIeMbl U NYMU UX PA3PeUleHUs.




®© =N

10.

11.

12.
13.

14.
15.
16.
17.
18.

19.
20.
21.

22.
23.

24.

25.

26.
27.

Hcnoab3oBannas aureparypa

A.F.9fandiyev. insan biokimyasinin osaslar1. II cild, “Miiallim”, 2008.
Azarbaycan Respublikasinin imumtshsil sisteminds Qiymatlondirmo konsepsiyast.
C.©.Nocafov, R.O.Oliyev, O.P.Ozizov. Tibbi biologiya vo genetikanin osaslari. I, 11
cild. “Miiollim nogriyyat1”, 2010.
Cingiz Ismayilov. Xozor donizinin vo sahilyan orazilorin ekologiyasi. “Ayna Moatbu
evi”, Baki, 2005.
D.O.Haciyev, Y.X.Hidayotov. Tibbi biologiyadan seminar masgoalalori. I cild, 2000.
Ekoloji siyasat. “Baki”, 2008.
O.B.Hosonov. Patoloji anatomiya. Baki, “Elm” nosriyyati, 2003.
O.H.Oliyev, F.O.0liyeva, V.M.Moadotova. Insan vo heyvan fiziologiyasi (dorslik).
I hissa. “Bak1 Universiteti” nagriyyati, 2007.
O.H.Oliyev, F.O.Oliyeva, V.M.Moadotova. Insan vo heyvan fiziologiyasi (dorslik).
I hissa. “Baki Universiteti” nosriyyati, 2008.
O.H.Oliyev, F.0.0liyeva, V.M.Madatova. insan vo heyvan fiziologiyasindan praktikum
(darslik). “Baki Universiteti” nosriyyati, 2010.
O.H.Oliyev, S.A.Mohorromov, F.O.0liyeva. insan anatomiyasi, “Baki Universiteti”
nasriyyati, 2007.
1.8.Agayev, X.N.Xolofli, F.S.Tagiyeva. Epidemiologiya, 2012.
Qida vo sizin saglamliginiz. Moktoblilor ti¢lin todris programi. Ag¢iq Comiyyot
Institutu, Baki, 1999.
Magsud Qasimov. Saglam hoyat torzi ugrunda, Baki, 2005.
M.A.Axundov, A.S.Ismayilov. Genetika, 1981.
N.M.Mommadov, I.T.Suraveqina. Ekologiya. Baki, “Maarif”, 2000.
R.Oliyeva, Q. Mustafayev, S.Hactyeva. Umumi ekologiya. Baki, 2004.
R.O.Oliyev, C.0.Nacofov, S.D.Oliyev, O.P.Ozizov, Y.V.Soforaliyev. Tibbi biologiya vo
genetika, 2008.
R.Oliyeva, Q.Mustafayev. Ekologiya, Baki, “Elm”, 2011.
S.C.Oliyev, H.M.Haciyeva, N.C.Mikayilzadas. Tibbi biliklarinesaslari, Baki, 2004.
V.B.Sadlinski, M.Q.Allahverdiyev, A.B.Isayev. Insanin anatomiyass, Baki, “Ulvi-
Hoyat” nasriyyati, 2011.
Z. Veysova. Faal tolim metodlari. “Baki”. 2007.
I'pun H., Crayt V. Teitnop /. buonorus. B 3-x tomax. ITon pea. Comepa. IlepeBor ¢
aum1. M.: — Mup, 1990. I rom, 368 c. 1T tom; 327. 11 Tom, 374 c.
WNopmanckuit H.H. Pasurne >xm3um Ha 3emue. [locobme misa yuureneir. — M.:
IIpoceemenne, 1981. 191 c.
Kpacnast xumra Asepbanmranckoit CCP. Penkue M Haxomsimuecs IO YIrpo3on
MCUE3HOBEHUS BHUJIbI KUBOTHBIX U pacTeHui. b.: Msir, 1989. 543 c.
Momnwun A.C. Ilonynsapuas ucropus 3emuu. — M., Hayka, 1980. 224 c.
Mownun A.C. Mctopus 3emii. — JI.: Hayxka, Jlenunrp. Otx., 1977. 128 c.





