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Pazpen | . HEJIOBEK U ET'O 3IOPOBBE

Tema 1. BUOJIOTUS KAK HAYKA.
OCHOBHBIE CBOUCTBA JKUBOI'O

Buojiornss — 510 Hayka O JKMBBIX opranu3Max (DioS — xwu3Hb; |0gos —
Hayka). AMepHKaHCKH ydeHblid [Ix. bepHan onpeaenu sku3Hb Kak (yHKINIO
0€JIKOB M HYKJIEHHOBBIX KHCJIOT.

OO0beKThI H3YUYCHUS OUOJOTMH Pa3IUYHbl. DTO — OakTepuu (MHKpPOOBI),
pacTeHus, )KUBOTHBIE U YEIIOBEK.

Bcest mpupoaa COCTOUT M3 HEXKUBBIX 00BEKTOB (BOJAa, KAMEHB) M JKHBBIX Op-
raHu3mMoB. JKUBbIE OpPraHU3Mbl OTJIUYAIOTCS OT HEKUBBIX OOBEKTOB CBOUMH
CBOMCTBaMHU.

OcHOBHBIE CBOMCTBA KUBOIO:

— OOMEH BEIIECTB U SHEPIUH;

— HACJIEICTBEHHOCTh U U3MEHUYUBOCTb;

— pa3MHOXeHHE (PErPOIYKITHS);

— OHTOTIC€HE3 W (PUJIOTeHE3,;

— pa3apaKUMOCTbh,

— TOMEOCTas3;

— pOCT.

OO0MeH BelIeCTB M 3HEPIUM MEXIY OPraHU3MOM U OKPYXKaIWIEH cpenon
ABJISIETCA TJIABHBIM YCIIOBHEM >XM3HH. OpraHu3M MOJIY4YaeT U3 OKPYKaloIIeu
cpebl MUILY, BOAY, KUCJIOPO/I. B OKpyKaroIlylo cpely OpraHu3M BblJIeIsAeT He-
HYXHbIe eMy BemecTBa (Hanpumep, CO»).

HacneacTBeHHOCTh MW HM3MEHYHUBOCTBH CBSI3aHBI C  Pa3MHOXKEHHEM.
HacnencrBeHHOCTh 0oOecrieurBaeT nepeaadyy NPU3HAKOB MPU PEMPOIYKIIMHU U3
MOKOJICHUSI B TIOKOJICHUE. Hacredcmeennocms — 3TO CXOJICTBO JIETEH U pOAU-
Tenel. VI3MeHYMBOCTh MPUBOJIUT K TMOSIBIICHUIO HOBBIX MPU3HAKOB MPU U3MEHE-
HUU YCJIOBUM Cpebl. M3MeHuueocms — 3TO OTIUYUE JETEN OT POJUTENEH.

PazmHoxkeHue (WM PenmpoayKIHsI) — 3TO CIIOCOOHOCTh JKHMBBIX Opra-
HU3MOB BOCIPOM3BOJUTH ceOe MoA00HBIX. OpraHu3Mbl CTApEIOT U YMHUPAOT.
BMecTo HHX OCTarOTCsI HOBBIE, MOJIOJABIE OpraHu3Mbl. Kaxapiil opranusm npu
Pa3MHOXEHUH TMOJIy4aeT HACJICCTBEHHYIO MHPOPMAIIHIO O MTPU3HAKAX, KOTOPHIE
(bopMHpPYIOTCS B TIPOIIECCE MHIUBUIYATIBLHOTO Pa3BUTHs (OHTOTCHE3a).

Onrorene3 (MHANBHAYAIbHOE Pa3BUTHE) — Pa3BUTHE OpraHU3Ma OT 00-
pa3oBaHUs 3UTOTHI U JJO CMEPTH.

duioreHe3 — UCTOPUIECKOE Pa3BUTHUE BUJA.

Pa3apamxumMocTs — 3TO peakiusa Oprannu3Ma, opraHa, KJI€TKU Ha JEHCTBUE
dbakTopoB BHemHeH cpenbl. OTBETHas peakiysl OJHOKIECTOYHBIX OpPraHU3MOB
Ha3zbIBaeTCs TakcucoM. OTBeTHas peakiys Ha (akTophl BHEIIHEW cpeinl opra-
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HU3MOB, KOTOpbIE UMEIOT HEPBHYIO CHUCTEMY, HaszbiBaeTcs peduiekcom. Hampu-
Mep, peaKIys Tiia3a 4yeloBeKa Ha SPKUM CBET.

I'omeocTa3 — »TO CBOWMCTBO OpraHu3Ma MOAJEPKUBATH IOCTOSHCTBO
BHYTPEHHEU CPEBI.

Bce xuBble opraHu3Mbl UMEIOT KJIETOYHOE cTpoeHue. CTpoeHue, XuMuye-
CKHH COCTaB, Pa3MHOKEHHUC W Pa3BUTHE KJICTOK H3ydaeT muToJiorms (Jiar.
cytos — kierka, |0gos — nHayka). Kiterka — 3T0 cTpyKTYypHasi, PyHKIIMOHATb-
Has W TCHETHYECKas €IWHWIA XUBOTO. KJIETKM pa3HBIX YKUBBIX OPraHU3MOB
UMEIOT MoX0XKkee crpoeHue. KieTka comepKuT 000JI0UKy, HUTOMmIa3My (Tuajo-
1a3Ma, OpraHOU/IbI M BKIIFOUCHUS) U 11po. Pa3Mepsl, hopMa U PYHKIIMH KIETOK
pa3ITUYHBI.

KoHTpoJibHBIE BONIPOCHI
Uto m3yuaeT Omoorus?
UTto Takoe KU3Hb?
HazoBute 00beKTHI H3yueHUs OUOJIOTHH.
N3 yero cocTout Bcs mpupoia”?
Ha3zoBuTe 0CHOBHBIE CBOMCTBA KUBOTO.
Uto sBNIS€TCS TI1aBHBIM YCIOBUEM KH3HU 7
Yrto opraHu3M MOIYyYaeT U3 OKPYKAIOIICH CPEIIbI?
Yrto opraHu3M BBIJEISICT B OKPYKAIONIYIO CPEIy ?
Yto Takoe HACIEACTBEHHOCTD ?
0. Yto Takoe N3MEHUYUBOCTH?
1. Yo Takoe pa3MHOKEHUE?
2. Uto Takoe OHTOTeHE3?
13. Yto Ttakoe ¢uiiorene3?
14. Yro Takoe pa3apakuMocTh?
15. Yto takoe romeocrtas?
16. Kakoe cTpoeHHe UMEIOT BCE KUBBIE OPTaHU3MBI ?
17. Yrto uzyyaer UTOJIOTHS ?
18. Yto Takoe kieTka?
19. Yto conepxut KiieTka?

RREBROONOUORAODNE

Tema 2. HAYKH O YEJIOBEKE.
OBIIMHA OB30P OPI'AHU3MA YEJTOBEKA

AHATOMHS YeJIoBeKa — HayKa, KOTOpasi U3yJaeT BHEIIIHEE U BHYTPEHHEE
CTPOCHHE OpPraHU3Ma YeI0BeKa, €ro OPraHOB U CHCTEM.

dDu3KOoI0rusa YesioBeKa — Hayka, KoTopas u3y4aeT QyHKuuu (paborty)
opraHu3ma, TKaHeH, OpraHOB U CUCTEM, a TAK)KE MX PEryJISIHIO.

I'nrueHa — Hayka, U3y4Jarolas yCIOBHUS KU3HH U pabOThI YeI0BeKa, KO-
TOpBIC TIOMOTAIOT COXPAHHUTh 3/I0POBbE.

OpraHusMm 4eJIoBeKa COCTOUT U3 KIIeToK. KiieTku 00pa3yroT TKaHH.

4
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Tkanb — Tpynma KIECTOK U MEKKICTOYHOTO BEIIECTBA, KOTOPHIE UMEIOT
o0Iiee MPOUCXOXKICHUE, OJUHAKOBOC CTPOCHHE W BBINOJIHSAIOT OJWHAKOBBIC
¢byHkuH. B cocTaB opraHu3Ma 4eioBeKka BXOJUT YEThIPE THIIA TKAHEH: IHTe-
JWaabHasl, COSMHUTENIbHAS, MBIIIICYHAs: U HepBHas (puc. 1).

OnUTeIHATbHAS TKAHb (AMUTEJINi):

— TIOKPBIBACT TEJIO, BBICTUJIACT €ro MOJOCTH, BHYTPEHHUE OpTraHbl U 00pa-
3yeT OOJIBIIIMHCTBO KEJE3;

— KJICTKH IUIOTHO IPUJICTAIOT APYT K IPYTY;

— MEXKJICTOYHOTO BEIIECTBA MAJIO;

— KJICTKH JIHTEIMS JISXKAT Ha CJIOC COCAMHUTEILHON TKAHU;

— BBICOKAsI CIIOCOOHOCTh K BOCCTAHOBJICHHUIO (pereHepalym) 3a CYeT MUTO3A.

Buowt snumenus: oqHOCIOWHBIN U MHOTOCIIONHBINM, OPOTOBEBAIOIIUN U HE-
OPOTOBEBAIOIINM, MEPIATEIILHBIN, )KEJIC3UCTHIN U T. [I.

DynKyuy 2numenuanoHot MmKaHu,

1. 3ammTHAas.

2. YdacTByeT B OOMeHe BeliecTB (BCachlBaHUE U BBIICICHHE).

3. CekpetopHas (KICTKH XKeJie3).

CoenuHuTeIbHAA TKAHD.

— o0pa3yeT CKeJlleT, MOJIKOXKHYIO >KHPOBYIO KIETYaTKy, KpPOBb, JUMQY,
BXOJIUT B COCTaB BCEX BHYTPEHHUX OPraHoOB;

— KJICTKH PACIOJIOKEHBI PBIXJIO;

— MHOTI'0 MEXKJICTOYHOT'O BEIECTBA,

— BBICOKas CITOCOOHOCTH K BOCCTAHOBJICHHIO (pEereHeparivi).

Buowt coeounumenvrotl mrxanu: TBepaas (KOCTH, XPSIIH); TUIOTHAS BOJIOK-
HUCTass (CBSA3KM, CYXOXKHIIMSA); PbIXjas BOJOKHHCTas (JIepMa KOXKH); KHPOBas
(Mo IKOXKHO-)KUPOBAs KJIETYATKA); JKUAKas (KpoBb, TuMpa).

DynuKyuu coeOUHUMenbHOU MKAHU.

1. Tpoduyeckas (muTaTeNbHas) — ydacTHE B OOMEHE BEILIECTB.

2. 3amuTtHas — (paronuTo3 U yyacTue B BRIpaOOTKE UMMYHHUTETA.

3. Mexanuueckas (omopHasi) — 0Opa30oBaHHE CBS30K, CYXOXKWIHMH, Xpsi-
1IEH, KOCTEH.

4. KposerBopHas (KpacHbI KOCTHBIA MO3T).

5. BoccranoBurenbHas (perenepanus).

MbplmeuHasi TKaHb 00pa3yeT CKEJICTHBIC MBIIIIBI U MBIIIIBI BHYTPESHHUX
OpraHoB (HampuMep, CTEHKA KPOBEHOCHBIX COCY/IOB).

Ceoucmea movluieyHou mKaHu.

— BO30yIUMOCTh (CIIOCOOHOCTH BOCIIPHHUMATh Pa3fpakKCHUsT U OTBEUYATh
Ha HHX);

— COKPaTUMOCTh (CITOCOOHOCTh U3MEHSATH JUTHHY ).

Buowr mbiweynoii mxanu: ruagKas, mornepeyHo-moaocaTasi CKeJIeTHas, cep-
JICqHAsl.

DYHKYUSL MBIUUEYHOU MKAHU. TBUTATEIIbHAS.

5
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HepBHast TKaHb:

— 00pa3yeT TOJOBHOM M CIIMHHON MO3T, HEPBHBIC Y3JIbI, HEPBHI,

— COCTOWT W3 HEPBHBIX KJICTOK — HEHPOHOB. MeXIy HEHpPOHAMH JIe)KAT
KJIETKH Herporauu. Helporius BBIMONMHICT MUTATEIbHYIO, OMOPHYIO M 3aIllUT-
HYI0 (PYHKIIUH.

Csoticmea: BO30yaMMOCTh (CIIOCOOHOCTh MPHHUMATh Pa3iApakeHUs] U OT-
BEYaTh HA HUX) U MPOBOJAUMOCTH (CIIOCOOHOCTH MepeaBaTh BO30YKICHHUE).

DynuKkyuu HepeHOU MKaHU: PEENTOPHAS U IPOBOASIILAS.

Tkanu 00pa3yroT opranbl. Opran — 4acTh OpraHu3Ma, KOTopasi UMEET I10-
CTOSIHHYIO (OpMY, CTPOCHHE, PACIIOJIOKEHUE U BBIMIOIHICT OIMPEACICHHYIO
byHknuio (HanpuMep, cepale, JerKue, JKEIya0K).

Puc. 1. TkaHu opranu3mMa 4ejaoBeKa:
1 — MHOTOCIIOWHBIN MJIOCKUM OpOTOBEBAIOIINI SMUTENNH; 2 — IJIOTHAs BOJIOKHHCTAas TKaHb
(cBs3Ka); 3 — MOMEPEYHO-1I0IOCATas MbIIICYHAast TKaHb; 4 — HEepBHAs TKaHb

Cucrema OpraHoB — 3TO TpyIIla OPraHoOB, KOTOpPHIE HMEIOT o0Iee
MIPOUCXOKJICHUE U BHITIOJIHAIOT ONPEACIICHHYIO (PYHKITHIO.

VY dYenoBeka MMEIOTCS CHCTEMBbI OPraHOB. OMOPHO-IABHUTaTENbHAs, cepJey-
HO-cocyaucTas (KpoBeHOCHas ), TuMbaTHUYeCKasi, AbIXaTe/IbHas, MUIIECBAPUTEIIb-
Hasl, BBICNIUTEIbHAS, TI0JIOBAsl, HEPBHAS U OpraHbl YyBCTB.

CucteMbl OpraHoB 00pa3yloT OpraHu3M (Tesio) yeioBeka. Temo coCcTouT
M3 OTJIECNbHBIX YacTE€l. TO — TOJIOBA, LIEs, TYJOBUILE, BEPXHUE KOHEUHOCTHU
(pyxu), HWKHAE KOHEYHOCTH (HOTH).

Teno demoBeka MMeEET JBE TMOJOCTH — TPYAHYIO W OpromHyro. Mexmy
TPpYAHOU U OPIOUTHOM MOJOCTAMHM PACIONOkKEHa MbIIIA quadparma.

Ceparie, OonbIIEe COCY/IBI, JIETKHE, TPaxes W MHIIEBO] HAXOMITCS B TPYI-
HOU TOJIOCTH. B OpIOIIHON MOJOCTU PacIoNOXKEHbI MEYeHbB, KETYI0K, KUIIeU-
HUK, TIOYKH U TIOJIOBBIC OPTaHbI.

KoHTpoJibHBIE BONIPOCHI

1. Yto uzyuaroT aHaToMus, GU3UOJIOTUS U TUTHEHA?

2. UYto Taxkoe TKaHb?

3. Kakwue TkaHM BXOIAT B COCTaB OpPraHM3Ma YelIOBEeKa?

6
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B cocTtaB kakux OpraHoB BXOAUT dMUTETUATbHAS TKaHb?
Ha3zoBute BUABI S0UTENNATBHON TKAHMU.

HazoBute QpyHKIIMN 3MUTENNATEHON TKAHU.

Yro oOpasyeT coeMHUTENbHAS TKaHb?

Ha3zoBute BUABI COEAMHUTEIIBHON TKAHU.

HazoBute QpyHKIIUU COCTUHUTEIPHOM TKAHHU.

0. Yto obpasyeT mblllieuHass TKaHb?

1. HazoBute cBOICTBA MBIIIICYHOMN TKAHM.

2. HazoBuTe BUIBI MBITIICYHON TKAHH.

13. HazoBute HyHKIIUIO MBIIIEYHON TKAHH.

14. Yro oOpa3yeT HEpBHASI TKAHb?

15. U3 gyero cocTouT HEpBHAS TKaHb?

16. HazoBute cBOWCTBAa HEPBHOM TKAHU.

17. HazoBute QyHKIIMM HEPBHON TKAHH.

18. Yto 00pa3yroT TKaHU?

19. Yto takoe opran? HazoBute opransl 4eioBeka.

20. Yro Takoe cuctema opraHoB? HazoBuTe CUCTEMBI OPraHOB YEJIOBEKA.
21. Ha3zoBuTe yacTu Teia yeaoBeKa.

22. Ha30BUTE MOJIOCTH OpraHu3Ma 4ejloBeKa.

23. Yto Takoe nuadparma? [ e ona pacmonoxena?

24. Kakue opradbl pacioyioKeHbI B TPYTHON MOJIOCTH?
25. Kakue opranbl pacnoyioKeHbI B OPIONTHON MOJIOCTH?

HRROONO O A

Tema 3. CTPOEHUE, COEJUHEHME U POCT KOCTEM

Koctn BXOZAT B COCTaB OHOpHO-HBHFaTeﬂbHOﬁ CHCTCMBI YCJIOBCKA.

Kocte cocrouT n3 kOCTHOM TkKaHu. KocTHass TkaHb — 3TO TBepaas
COEJIMHUTENbHAS TKaHb. OHa CONEPKUT KOCHIHblE KIEMKU W MENCKIemMOYHOe
seuecmao.

Knemxu kocmnou mxanu:

— OCTeOIUThl (OCHOBHBIC KJICTKH, KOTOpbIC 00ecrednBaloT OOMeH
BCIICCTB);

— ocreo0aacThl (KIETKH, KOTOPBIC ISIATCS U 00pa3yloT OCTCOLUTHI);

— 0CTEOKJIACThI (KJIETKH, KOTOPBIC Pa3pyIIalOT CTAPbIe OCTCOIMTHI).

Meosicknemournoe eewjecmso COCTOUT U3 KOJUIAr€HOBBIX BOJIOKOH U OCHOB-
HOTO BEIIECTBA.

Xumuveckuii coctaB koctu. 50 % Bomwl, 12,5 % OGenkor (occenn),
21,8 % neopranuveckux cojeit (hocdar u kapooHaT kajabims) U 15,7 % sxupoB
U YTJICBOJIOB.

Opranndeckue BemiecTBa (OCTIKH, JKUPBI, YIJICBO/bI) ACIAIOT KOCTh ILIa-
CTHYHOM, Msrkoi. Heopranwueckue BeriectBa (Boaa, pocdaT 1 kapOOHAT Kajlb-
IUs1) JCJAI0T KOCTh TBEPAOH M IMTPOUHOM.

7
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Koctu umeroT pasnyro gopmy. OHE MOTYT OBITh: TpyOUaThie (KocTH Oempa,
ieya, (ajlaHru najblieB), IIockue (KOCTH Yeperna, rpyJauHa, JoraTka, pedpa),
CMeIIaHHbIe (CKYJIOBasi, HIKHSISI YETFOCTh). BHYTpH MIIOCKUX KOCTEH HAXOIUTCS
KpacHBI KOCTHBIH MO3T, B KOTOPOM 00Opa3yrOTCsl KJIETKH KPOBH.

Ctpoenne Tpy6uaToii koctu (puc. 2):

— TpyOuaTtas KocTh UMeeT Teso (auadu3) u 1B TOJOBKHU (STU(H3HI);

— MEX]y TEJIOM U IOJOBKAaMHU KOCTHU HaXOIMUTCS Xpsilll, KOTOPBIA obecrie-
YUBAET POCT KOCTH B JIJIUHY;

— TOJIOBKH 00pa30BaHbI I'yO0YaThIM KOCTHBIM BEIIICCTBOM;

— B T'OJIOBKaX HaXOJUTCSI KPaCHbBIN KOCTHBIN MO3T, B KOTOPOM 00pa3yroTcs
KJICTKU KPOBH;

— TOJIOBKH KOCTH TOKPBITHI XPSIIOM. XpSII — 3TO TBEpAas COCIUHU-
TebHAsI TKaHb,

— BHYTPH TpyOUaThIX KOCTEH COAEPIKUTCS KENThIM KOCTHBIM MO3r. JKein-
TBI KOCTHBIA MO3T — 3TO KUPOBas TKaHb,

— Telo KOCTH TOKPHITO HagkocTHHIeH. HamkocTHHIIa — 3TO coenuHu-
TeNbHAsI TKaHb, KOTOpasi COJEP>KUT HEPBHBIE OKOHYAHUS W KPOBEHOCHBIE COCY-
npl. Kitetkn HamkocTHUIBI (0CTEO0IACTBI) SNATCS, U KOCTh PacTET B TOJIIIHMHY .

Puc. 2. Ctpoenue TpyOuaToii KocTH:
1 — xpsmy; 2 — roioBka; 3 — ry0yYaToe BEIIeCTBO; 4 — Tell0; 5 — KOMITaKTHOE BEIIECTRO;
6 — JKeNThIil KOCTHBIA MO3T; 7 — KOCTHO-MO3IOBOM KaHal, 8 — HaJKOCTHHIIA

Koctu coequnsiroTcst Mexay coboii. B ckenere ecTh TpU TUIA COSAMHEHUN
Koctel: 1) HemoBMKHOE,; 2) MONYIOABIKHOE; 3) MOJIBUKHOE HITH CYCTaB.

Henoosuorcnoe coedunenue kocmeti npoucxooum 08ymMsi Cnocobamu’. ¢ no-
mowbto weos (COSTUHEHHE KOCTEeH depena) Wi cpacmanus kocmetl (KOCTH Ta-
3a C KpeCTIIOM, KPeCTIOBbIe 1M03BOHKH) (puc. 3).

Ilonynoosuoicnoe coeounenue — 3TO COSAMHEHUE TMPH TOMOIIU XpsILE
(coemuHEeHNE TTO3BOHKOB B IIO3BOHOYHUKE, PeOEp € TPYAHHOM).

Tloosuicnoe coedunenue KOCTeH Ha3bIBaeTCs cycTaBoM (puc. 4).

KaxpIi1 cycTaB COCTOUT U3 HECKOJIBKUX YaCTEH:

— CYCTaBHBIX MIOBEPXHOCTEN COECAUHSIOIINXCS KOCTEH;

— CYCTaBHOM CYMKH;

— CYCTaBHOM IOJIOCTH;

— CYCTaBHOM KHUJKOCTH.
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Puc. 3. HenoasmwkHoe (a) v noaynoaBmwkHoe (6) COSAMHEHUE KOCTCH:
1 — BBl MEKAY KOCTSIMU Yeperna; 2 — XPSIIEBbIe MPOCIONKH MEXIY MO3BOHKaMH; 3 — Te-
Jia MO3BOHKOB; 4 — OTPOCTKH IMO3BOHKOB

Puc. 4. Ctpoenue cycraBa:
1 — cycraBHas cymKa, 2 — TroJIOBKa; 3 — CyCTaBHas MOJIOCTh; 4 — Xpsll; 5 — cycTaBHbBIE
MIOBEPXHOCTHU; 6 — BHajMHa

CycraB coequHsAET HECKOJIBKO KOocTel. CycTaBHasi MOBEPXHOCTh OJHOM KO-
ctd Bbinykiasd. OHa Ha3bIBaeTcs rojoBkoi. CycTaBHAash MOBEPXHOCTh JIPYrou
KOCTH — BOTHyTasi. OHa Ha3bIBaeTcs BraauHou (yriryosienue). CycTaBHBIE I10-
BEPXHOCTU KOCTEH MOKPBITHI IIaJAKUM XPSIIOM. Xpsll 00JeryaeT ABUKEHUE KO-
CTEU B CyCTaBe.

CycraBHas CyMKa IOKPBIBAET CyCTaBHBIE TOBEPXHOCTH KOCTeW. BHyTpH
ATOM CYMKHM HAaXOAMTCS IIOJIOCTh CyCTaBa, B KOTOPOM COIEPKHUTCSA CyCTaBHAs
KHUJIKOCTh. DTa KUJKOCTh YMEHBIIAET TPEHUE U JeNaeT KOCTH 0oJiee MOJBHXK-
HBIMU.

CycraBbl Qukcupytotcs cBsizkamu. CycTaBbl COEAUHAIOT KOCTH Oelipa U
roJIeHH, KOCTH IUleua U npeamuieuss. [lpumepsl cycmagos. KOIEHHbIN, Ta300e/-
PEHHBIH, TJICYEBOM, JTJOKTEBOU U IPYTHE.

KonTpoabHbIE BONIPOCHI
B cocTaB kakoil CHCTeMBI OpraHu3Ma YeJIOBEeKa BXOASIT KOCTH ?
Urto Takoe KOCTHAsI TKAHb M YTO OHA COACPIKHUT?
Ha3oBuTe KIeTKH KOCTHOM TKaHH.
13 9ero cocTOUT MEXKKIETOYHOE BEIIECTBO?
Ha3oBuTe XuMHYECKUI COCTaB KOCTH.

9
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HazoBuTe 3HaueHNE OPraHMYECKUX U HEOPTaHMYECKUX BEIIECTB KOCTH.
Kakyto dopmy umerot koctu? [IpuBenure mpumepsl.
UTO HaXxOUTCS BHYTPH TUIOCKUX KOCTEH?
Pacckaxxute o cTpoeHuu TpyO4aToi KOCTH.
0. Uto HaxoauTCsl BHYTPH TPyOUaThIX KOCTEH?
1. Yto Takoe «HaIKOCTHHUIIA»?
2. Kak xocTh pacTeT B TOJIIUHY ?
13. Ha3zoBuTe TUIBI COEAMHEHUI KOCTEIA.
14. HazoBute crocoObl HEMOABUXKHOTO coeAuHeHus kocTeil. IIpuBeaure
MIPUMEDHI.
15. Yro Takoe moiynoABMKHOE coenuHeHne koctei? [IpuBeanre mpumepsi.
16. Kak Ha3pIiBaeTCst NOABMYKHOE COEIUHEHNE KOCTEN ?
1/. Pacckaxxurte 0 CTpPOCHUU CyCTaBa.
18. IIpuBeanTe mpuMepsl CYyCTaBOB.

R R O©®NO

Tema 4. CTPOEHUE CKEJIETA

Ckener yenoBeKa COCTOUT M3 KocTeil. OH sBISETCS MaCCUBHOM YacCTbhIO
OTIOPHO-/IBUTATETLHON CHCTEMBI.

B ckenere uenoseka umeercs 6omee 200 kocTeid.

B ckenere BbIIEAIOT TpH OT/AENA: 1) CKEJIET TOJIOBbI, MU Yepel; 2) CKeleT
TYJIOBHIIA HJT OCEBOM CKeJIeT; 3) CKeJIeT KOHEUHOCTEH 1 uX mosicoB (puc. 5).

CkeneT ToJNOBBI (4Yeper) MMeeT JBa OTjaena: 1) MO3roBOH; 2) JHIICBOH
(puc. 6).

Mo3roBoii oTen cogep:KuT 8 KOCTei:

— 2 TEMCHHBIC;

— 2 BHCOYHHIC,

— 1 noGnas, 1 3ateumounas, 1 pemeryaras u 1 KIMHOBUIHAS.

JInueBoii oT/es Yepena coaep:kut 15 kocreii:

— 6 mapHbBIX KocTel (BEpXHSS YeEIIOCTh, CKYJIOBas, HOCOBas, Cje3Has,
HeOHast KOCTH, HIDKHSSA HOCOBAas PAKOBHHA);

— 3 HenapHble KOCTU (HYOKHSS YCIIOCTh, COIIHUK U TObA3bIUHAS KOCTH).

B Mo3roBOM oTese yepena HaXOJUuTCs TOJTOBHOM MO3T.

Bce kocTu yepena, kpoMe HHXKHEN YEITFOCTH, COSTUHSAIOTCA HEMOABUKHO.

Ckenet TyJ0BHIIa 00pa3yloT MO3BOHOYHUK U TPYAHAS KieTKa (puc. 7).

ITo3BOHOYHHUK cofep:KuT 33—34 M03BOHKA H MMeeT 5 0T/1e/10B:

— IIEWHBIM — 7 II03BOHKOB;

— TpyaHoi — 12 MO3BOHKOB,

— MOSICHUYHBIA — 5 MO3BOHKOB;

— KPECTILOBBIA — 5 MO3BOHKOB, KOTOPBIE CPACTAIOTCS U 0OPA3YIOT KPECTell;

— KOIMYMKOBBIH — 4-5 TO3BOHKOB, KOTOpHIE CpPACTAIOTCI U 00pa3yroT
KOITUHK.

10
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Puc. 5. Ckener denoBeka (BHI ClIEpEIn):

1 — yepen; 2 — TO3BOHOYHEIN CTOJIO; 3 —
Kkitounna;, 4 — pebpa; 5 — rpyauna; 6 —
IieueBasi KOCTh; / — JIydeBas KOCTh, 8 —
JIOKTEBAsA KOCTh, 9 — kocTu 3amsicThs;, 10 —
Koctu msictd; 11 — Qamanru maableB pyk;
12 — nons3nomHas kocth; 13 — kpecrern;
14 — noOxoBasg xocth, 15 — cemanuiHas
KocTh, 16 — OenmpenHas koctb; 17 —
HajgKoJIeHHUK; 18 — Oombimas OeprioBas
KocTh, 19 — manas GepuoBas kocth, 20 —
KOCTH TIPEILTIOCHBI; 21 — KOCTH IUTFOCHBI,
22 — (danaHru nanpieB HOT

Puc. 6. Ctpoenue ueperna:
A — Bux cooky; b — Bup cniepenu; 1 — n00HasS KOCTh; 2 — TeMEHHast KOCTh; 3 — KJIMHO-
BUJIHASI KOCTh; 4 — HOCOBasi KOCTh; 5 — HOCOBas paKoBHHA; 6 — CKyJI0Basi KOCTh; 7 — COIII-
HUK; 8 — BepXxHssl 4eocTh; 9 — 3y0bl; 10 — HmxkHssA dyemocTh, 11 — 3aThuUTOYHAST KOCTH,
12 — BHCOYHAg KOCTH

11
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Puc. 7. I1lo3BoHOUHBIH cTOJIO (BU COOKY):
1 — atnanT; 2 — snucTpodeit; 3 — micitHbIe TTO3BOHKH;
4 — rpy/aHbIC MMO3BOHKH; 5 — MOSICHUYHBIC TO3BOHKH;
6 — kpecTer; 7 — KOMYUK

Kax/iplii TO3BOHOK COCTOMT M3 Tejla, AYyIH W HECKOJBKHX OTPOCTKOB.
Mexay TeloM MO3BOHKA W JIyrod HAXOMUTCS IMO3BOHOYHOE OTBEPCTHE. DTH
OTBEPCTUs O00pa3yrOT MO3BOHOYHBIA KaHad, B KOTOPOM JICKUT CIIMHHON MO3T.
Mesx 1y TeaMu MO3BOHKOB €CTh XpsilieBas TKaHb (puc. 8).

Puc. 8. CtpoeHue mo3BoHKa:
1 — OCTHCTBII OTPOCTOK; 2 — TIO3BOHOYHOE OTBEPCTHE; 3 — Jyra MO3BOHKA; 4 — TeJo Io-
3BOHKA

[T03BOHOYHHUK YeJTOBEKA 00pa3yeT uemuvlpe u3uonocuueckux uuoa.

— B IICHHOM U MOSCHUYHOM OT/ENIaX MO3BOHOYHUKA W3THOBI HAIIPaBJICHBI
BBIMTYKJIOCTBIO Briepe (JIOpa03bl);

— B TPYAHOM M KPECTIIOBOM OT/AeIax — Haza (Ku(o3bl).

OU3NOIOTHYECKUE M3THMObl YMEHBIIAIOT TONYKU TPU XOJh0E, MPBDKKAX U
oere, yBeJIMUYMBAIOT pa3MePbl TPYAHON KJIETKH U Ta3a.

12
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['pynnas knetka oOpa3zoBaHa pedpamMu, IpyAMHON U TPYIHBIMH TO3BOHKAMH.

Y yesioBeka umeercs 12 nap peodep:

— 1-7-51 mapbI pedep COSAUHSIOTCS C TPYIUHON XPSIIOM (MCTHHHBIC);

— 8-10-s mapel COCTUHSIOTCS C XPSIIIOM BepXHUX pedep (JIOKHBIE);

— 11-12-5 mapwI Jie)kaT CBOOOJHO U OKAHYUBAIOTCS B MSTKUX TKaHsIX (KO-
neomromuecs) (puc. 9).

Puc. 9. I'pyHas kiieTka v mosic CBOOOTHOM BepXHEW KOHESYHOCTH
1 — xnmrounna; 2 — nonarka, 3 — rpynuHa; 4 — ucTuHHBIE pedpa; 5 — pebepHbIil Xps;
6 — MeueBUAHBIN OTPOCTOK TPYAUHBI; 7 — JIOKHBIE pedpa; 8 — N03BOHOYHHK; 9 — KoIeo-
mromgecs pedpa

B rpyaHo#t KieTKe HaXOMATCS Cepjlle, KPYIMHbIE COCYIbl, JIETKUE, Tpaxes,
nuieBoa. OHa y4acTBYET B IbIXaTEIbHBIX ABHKCHHUSIX.

CkesleT KOHEYHOCTEHl COCTOUT M3 CKEJeTa Mosca, KOTOPbId (UKCUPYET
KOHEYHOCTH K OCCBOMY CKEJIETY, U CKeJieTa CBOOOIHON KOHEYHOCTH.

— CKellem 6epXHUX KOHewHocmell COCTOMT U3 TUICUEBOrO T0siCa U CKelleTa
CBOOOTHOM BepXHEW KOHEUHOCTH (MM PYKH);

— nJle4esoll nosic COCTOUT U3 JIBYX JIOMATOK M JIBYX KITFOUHII,

— ckenem c60600HOU 6epxHell KoHeunocmu (PYKH) COCTOMT M3 TPEX OTIie-
J0B: 1ieya (IieueBast KOCTh), Mpearuieybs (JIOKTeBast U Jy4eBast KOCTH) U KUCTH
(KOCTH 3aIsICTh, MSACThS U (DajJaHT HaJIbIEB);

— CKejlem HUMICHUX KOHedHocmell COCTOUT M3 TI0sica HHXKHUX KOHEYHOCTEH
(Ta30BBIN MOSC) U CKeJIeTa CBOOOTHON HUKHEW KOHEUYHOCTH (HOTH);

— maszoeviii nosic 00pa3yloT JBE Ta30BbIe KOCTH, KOTOPBIC CPaCTarOTCS
MEKIY COOOM U ¢ KPECTI[OBBIM OTEIOM TO3BOHOYHHKA;

— ckenem c60600HoU HUdcHel KoHeunocmuy (HOTH) COCTOUT M3 TPEX OTIie-
J0B: Oenpa (OenpeHHast KOCTh), TojcHH (Oonbinas M Majas OSpIIOBbIC KOCTH),
CTOMbI (KOCTH MPEIIUTIOCHBI, IUTFOCHBI U (hajlaHT MAbIEB) U HAJAKOICHHHKA.

13

Page 13 of 146



DYHKIUHU CKEJIETA YeJI0BEKA!

1) ompenernser GpopMy Tella M JaeT €My OIopY;

2) y4acTBYET B JBH)KCHUH OTACIbHBIX YacTEH M BCETO TeJa;

3) BBIMOJHSAET 3aIMTHYIO (YHKIHIO: KOCTH Yepera 3allUIIaloT TOJOBHON
MO3l; TPyIHAas KIETKA 3allHIIACT CepAle, JErKUe, TPaxer; Ta3 3allHIIacT
KUIICYHUK, MTOJIOBYIO CUCTEMY.

KonTpoabHbIe BONPOCHI
N3 gero coctout ckeleT yeitoBeka? Ha3oBuTe ero oTaesl.
Ha3zosure otaensl yepena.
HazoBuTe KOCTH MO3TOBOTO OT/Iejia Yepera.
HazoBute mapHbie KOCTH JIUIIEBOTO OT/IEIIa Yepera.
HazoBuTte HemapHbie KOCTH JIUIIEBOTO OT/ela Yeperna.
Urto 0OpasyeT ckeneT TyJOBHUIIA YeIOBEKa?
HazoBuTe oT/ebl TO3BOHOYHUKA M YKCIIO MIO3BOHKOB KaXKJIOTO OT/ENa.
Pacckaxxute 0 CTpoeHUH MTO3BOHKA.
HazoBure pusnonornyeckue n3ruObl MO3BOHOYHHKA YEIOBEKA.
10 Kakue ¢hyHKIMM BBIMOTHSIOT (PU3NOIOTHYECKUE U3TUOBI TTO3BOHOYHU-
Ka JeJoBeKa?
11. Kakue xocT 00pa3yroT TPyIHYIO KIETKY?
12. Cxonbko map pedep y 4enoBeka U Kak OHH COSAMHSIOTCS C TPYAMHOMN ?
13. Yto HaxXoaMuTCS B TPYIHOMN KIIETKE?
14. U3 9ero cOCTOUT CKeJleT KOHEYHOCTEH ?
15. HazoBuTe KOCTH TIEUEBOTO TOsICa.
16. HazoBuTe OT/AEIBI M KOCTH CKEJIETa PYKHU.
17. Kak Ha3bIBaeTCs MOSIC HIHKHUX KOoHeuHocTe? Kakue xkoctu ero odpa-
3yI0T?
18. HazoBute OT/A€NbI M KOCTH CKEJIETa HOTH.
19. Kakue ¢yHKIIUN BBITIOJIHSET CKEJIET YeoBeKa?

©ONDOAWDNE

Tema 5. MBIIHIEYHASA CUCTEMA

MpBImbl U CKeJIeT 00pa3yroT OMOPHO-IBUTATEIBHYIO CHUCTEMY. MBIIIIIBI
ABJISIFIOTCS aKTUBHOM YacThlO OMOPHO-ABUTATEILHON CUCTEMBI. Y 4YeloBeka 00-
nee 600 CKeTeTHBIX MBI (OKOJIO /3 MACCHI TE/a B3POCIOr0 Yel0BEKa).

MBIIIIBI COCTOAT W3 MBIMICUYHOW TKaHU. OpraHu3M 4YeloBeKa COICPIKHUT
IJaJKYI0 MBIIICYHYI0 TKaHb W TIONEPEYHONOIOCATYI0 MBIIICYHYIO TKaHb

(puc. 10).
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Puc. 10. Mpliieysas TKaHb.
A — rnagkasi; b — nomepeuHo-nonocatas ckeneTHast; B — monepedHo-mnonocartasi cepaeyHas

Inaokas mvluieynas mramuy.

— HaxOIWTCS BO BHYTPEHHHX OpraHax (B CTCHKax JKEIIyJKa, KUIICYHUKA
Y KPOBEHOCHBIX COCYIOB);

— COCTOMT U3 OTACIBHBIX KIeTOK. JnuHa kietkn okoso 0,1 MummumeTpa.
KiieTka comepKUT OJTHO SIPO ¥ COKPATUTEIbHBIC BOJOKHA (MHOPHOPUILIBI);

— COKpaIlaeTcs MeIJICHHO U PabOTaeT MOCTOSHHO.

Ilonepeunononocamas mvluieuHas MKAHY'

— o0pa3yeTr MBIl CKeJIeTa, POTOBOW MOJIOCTH, S3bIKA, TJIOTKH, BEPXHEH
YaCTH MUIIEBOJA, TOPTaHU, MUMUYECKHE MBIIIIEI U Aradparmy;

— COCTOUT W3 JUIMHHBIX MBIIICYHBIX BOJIOKOH (m0 10-12 canTHMeTpOB
amuHOM). Kakoe BOJOKHO COCTOMT M3 IUTOIUIA3MbI, OOJIBIIIOTO KOJHYECTBA
SJep W CHCHUAIBHBIX OPTaHOUJOB — MHUO(PHOPHIUT ¢ TEMHBIMH M CBETJIBIMH
y4acTKaMH (JHCKaMH);

— COKpalaercs ObICTPO U OBICTPO yCTAeT.

Mvuuuya cepoya oOpazoBaHa MOMEPEUHOIOJIOCATON MBIIIEYHON TKaHbIO
oco0oro crpoeHus. OHa paboTaeT MOCTOSHHO U HE YCTaeT.

MBIIImbl cofepKaT COKpaTUTENbHbIE OCKA aKTWH U MHO3MH. B MbIax
HaXOJISITCS KPOBEHOCHBIE COCY/TbI, HEPBBI M HEPBHBIC OKOHYAHUSI (PELEITOPHI).

[TorepeyHOMOIOCATHIE MBIIIIEYHBIE BOJIOKHA 00pa3yIOT My4KH. MBbIIICUHbIC
My4YKH 00pa3yIoT CKEJIETHYIO MBIIIILY, KOTOPask MOKPHITa KaICYJION U3 COeNHM-
TENLHOW TKaHW. Kaxkias MblIa cocTouT u3 Tena (MBIIIeYHOe OPIOIIKO) U CY-
XOKuHst. C MOMOIIBIO CYXOKHITIA MBIIIIIBI TPUKPETUISIOTCS. K KOCTSM CKelleTa
(puc. 11). MuMuYecKUe MBIl TPUCOCAUHSIIOTCS OJHUM KOHIIOM K KOCTH, a
BTOPBIM — K KOXE€.

Ilo ¢hopme crenemuvle moiuiysl ObIBAIOM:

— JUTMHHBIC (MBIIIIBI KOHEYHOCTEH) U KOPOTKHE (MEKPEOSPHBIC MBIIIIIHI);

— mUpoKue (MBIIIIBI )KUBOTA);

— TOJICTBIC ¥l TOHKHE (I7TyOOKHE MBIIIIBI CIIHHBI);

— JnByriaBble (OUIIETIC), TpeXTiaaBble (TPHIIETIC).

15
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Puc. 11. CtpoeHune CKEIETHON MBIIIIIHI:
1 — cyxoxwunue; 2 — Karcyna; 3 — My40K MBIIIEYHBIX BOJOKOH; 4 — MBIIIIEYHOE BOJIOKHO;
5 — MUOQUOPHILIBI

Ilo ¢ynxyuu cxenemmvie mvluiysbl ObLIBAIOM.

— crubarenu — pacro0XKEHbI BIIEPE/IN CYCTaBa (ByTIaBasi MBIIIIIIA),

— pas3rubareni — paCIOJIOKESHBI 033/ CycTaBa (TpeXIyiaBasi MbIIIIIA)
(puc. 12);

— mnpuBosime (pacrookKeHbl KHyTPH OT CYCTaBa),

— otBosnme (PacoNIoKEeHbI KHAPYXKH OT CyCTaBa);

— BpalaTead BHYTPb U HAPYKY.

Crenemmvie Mbludybl 0EAMCSL HA SPYRNbL N0 MECHLY PACHOTIONCEHUSL.

— MBIIIIBI TOJI0BBI (3KE€BATEIbHbBIC, MUMHUYCCKHUE);

— MBIIIIIBI ICH;

— MBIIIIIBI TPY]IH;

— MBIIIIIBI )KUBOTA;

— MBIIIIIBI CITUHBI,

— MBIIIIBI KOHEUYHOCTEH 1 uX mosicoB (puc. 13).

Puc. 12. Mpimmpi-crudaTteny u pa3rudaTeny pyKa:
1 — nByrnaBas mbimina (crudarens); 2 — TpexriiaBas Mbliia (pa3rudaresb)

16
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PaGora MpI — 3TO COKpaileHue MbIil. i paboThl MBI Hy>KHa
SHEPrusi, KOTOPYK OHHU mojiydaroT npu pacmermieHnn AT®. Pabora wmbiig
nMeeT pedaeKTOpHBIN xapaktep. Pediiekc — 3To OTBEeTHAs peakiys opraHuzma
Ha pa3JpaXCHUE C Y4acTUEM HEPBHOW CUCTEMBI. B OTBeT Ha pazapakeHue B
MBIIICYHBIX PEIENTOpPaX BO3HHUKAET BO30OykacHUE (MMITYbe). Bo3OykaeHue ot
PELeNTOPOB MepeaaeTcs M0 HEHTPOCTPEMHUTEIbHBIM (4yBCTBUTEIILHBIM) HEHPO-
HaM B CIIMHHOM MO3l, IJI€ HaXOJSATCS BCTABOUHBIE HEUPOHBI, 4 U3 CIMHHOIO
MO3Ta B MBIIIIIY UMITYJIbC HICT 10 HEHTPOOSIKHBIM (IBUTATEIHbHBIM) HEHPOHAM.
B otBer Ha 3TO MbIIIA COKPAIIAETCS.

A

Puc. 13. CkeneTHble MBIIIIBI YETTOBEKA:

A — Bun cnepenu; b — Bun c3agu; 1 — kpyrosas MblIia riasza; 2 — BUCOYHAs MBIIIIIA,
3 — IPYIUHO-KIIFOUYNIHO-COCIICBH/IHAS MBIIIIA; 4 — TparemueBHIHAS MBIIIIA; 5 — 00JIb-
1Iasi TpyAHasi MBIIIA;, 6 — AeNbTOBUAHAS MBIIINA, / — ABYIJIaBasi MBIIIIA; 8 — TMOPTHSIK-
Has MbIma;, 9 — maooeprioBas meimia; 10 — mpsimas meimna xxuBota; 11 — HapyxHas
Kocasl MbIIIA )XUBOTa; 12 — pasrubatenu kuctu; 13 — crubatenu kuctu; 14 — Tpexriasas
MbIIa Iieda; 15 — mumpodaiimas MbIIna cruHbl; 16 — Oonblias SroJudHasl MBIIIIA,
17 — uxpoHOXHasl MBILIIA

[1yTh, IO KOTOPOMY MPOXOAMUT BO30YKJIEHUE, HA3BIBACTCS peqhieKmopHOt
Oyeotui. PeduexkTopHas nyra COCTOMT M3: pelenTopa, LUEHTPOCTPEMHUTEIBHOIO
17
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HEHpOHa, BCTABOYHOIO0 HEHpPOHA, IEHTPOOSIKHOIO HEMpPOHA, MBI (padouuii
opran) (puc. 14).

Puc. 14. Cxema ctpoeHus pedaeKTOpHOH Jyru.
1 — penenTop; 2 — YyBCTBHUTENBHBIA HEHPOH; 3 — BCTaBOYHBIN HEHpPOH; 4 — JBUTATEIb-
HBII HEWpoH; 5 — paboumii opran

CkesneTHbIE MBIIIIBI UHHEPBUPYET COMaTHYECKas HepBHas cuctema. OHa
obecrieunBaeT OBICTPYIO PEAKIIMIO MBIIII] HA pa3ApaKECHUE.

Kpome TOro, Mpliiiel WHHEPBUPYIOTCS M BEr€TAaTUBHOM HEPBHOM CHUCTE-
MOi1, KOTOpasi CTUMYJIUPYET UX PabOTOCIIOCOOHOCT.

Ponv omoenos uentpansuoit nepsHoii cucremsl (I[HC) 6 peeynsyuu pabo-
Mol MbILULY:

— CpEIHUN MO3T PEryJIHpPYyET TOHYC MBIIII];

— MO3XeYOK 00ecreurBaeT paBHOBECUE U KOOPAUHAIIUIO JBUKECHUM.

DYHKUMH MBI

— BMECTE CO CKEJICTOM OHHU ONpPEACISIIOT popMy Tena,

— 00ecCIeyrBaroT MOJO0KECHHUE U ABMKECHUE TEIIa;

— 00ecrneynBarOT JbIXaTelbHbIC JBIKCHMS, IBIKCHHUE TIJ1a3, >KEBaHUE,
IJIOTaHUE, MUMUKY

— Y4YacTBYIOT B 00pa30BaHUU pEUH.

KoHTpoJsbHBIE BONIPOCHI
Kaxue BHIbI MBIIIEYHON TKAHHU COACPKUT OPTaHU3M YeJIOBEKa?
['te HaxoUTCS TaiKas MBIIICYHAs TKaHb?
Kaxkoe cTrpoeHre MMeeT raaaKas MbIIIIeYHass TKaHb?
UYrto oOpasyeT monepeyHonoaocarasi MpIIIeYHast TKaHb?
Kaxkoe cTpoeHre nMeeT monepeyHoIionocaTas MbIIICYHAs TKaHb?
Kaxkas Tkanb 00pa3yet MbIIIILy cepamna?
Kaxk Ha3sIBaroTcs O€IKH MBIIIIIL?
Pacckaxxute 0 CTpOEHUN CKEJIETHON MBIIIIIHI.
Kak npukpemnyisitoTcsi MBIIIIIBI K KOCTAM?
10 Kak nensrcst mpimpl mo opme?
11. Kak ngenstest MBIIIIIBI 10 (YHKITHH ?
12. HazoBuTe rpynmbl MBIIII] IO MECTY PACTIONOKEHUS.

©CooNoO~WDNE
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13. Yro Takoe paboTa MBIIIIIT?

14. Yto takoe peduekc?

15. Yto Ha3wpiBaeTCs peIICKTOPHOMN AYT0Oii?

16. HazoBure yactu pereKTOpHOM TyTH.

17. Kakue otaenst [THC perynupytot paboTy MbIiii?
18. Kakue GyHKITUN BBITIOJHSIOT MBIIIIIH ?

Tema 6. BHYTPEHHSASA CPEJA OPI'AHU3MA.
KPOBb U EE ®YHKIIUU

[TonsiTve 0 BHYTpEeHHEH cpeie opranusmMa npeanoxkeHo B 1878 r. dppanirys-
ckuM ¢uznonorom K. beprapowm.

Bce kieTku opranuzMa Hy)Iar0TCs B MOCTYIUVICHUH MUTATEIIbHBIX BEIIECTB
u O, U B yJIaJIeHUU TPOJYKTOB >KU3HEACITEIBHOCTU. CBsI3b MEXKIYy OpraHaMH
JIBIXaHUS, TTUIIIEBAPEHUS, BBIJICTICHUSI U BCEMHU KJIETKaMHU OpraHu3Ma olOecrieyu-
BaeT BHYTPEHHSISI cpelia opranusma (KpoBb, TKaHEBas KUAKOCTh, TUMa).

TkaneBasi KUJAKOCTh HAXOJUTCA MEXIY KJICTKaMU TKaHEW W OpPTraHOB.
[11a3mMa mpoXoauT U3 KPOBU UEpE3 CTCHKU KANMWUIAPOB U 00pa3yeT TKaHEBYIO
KUIAKOCTH. 3 Hee KIIeTKH MoJTydaroT nuTarelbHble BemecTBa u O,. B TkaHeByro
KUAKOCTh KIETKH BbIEII0T CO, U Apyrue MpoayKThl oOMeHa, KOTOpBIE IIO-
CTYIMMAalOT B BEHO3HYIO YacTh KamWUIAPOB. TKaHEBas KUIKOCTh MO COCTABY IIO-
X0Ka Ha TUIa3My KpOBH, HO HE COAEPKHUT OeykoB. KoqnuecTBO TKaHEBOW KU/I-
KocTH 0KoJio 20 JIUTpPOB.

Jlumdpa — 310 MosouHO-Oenas xuakocTh. [Io cocraBy oHa moxoxa Ha
1a3My KpOBH, HO COJEPKUT MeHbIne OeinkoB. OHa oOpasyercs M3 TKaHEBOM
KUJKOCTH U JIBIDKETCA 10 JiMMdaTuieckuM cocyaam. [1o xony numbarnyeckux
COCYZIOB pacmojiaratorcs JuMmdarudeckue y3ibl. M3 numdaruyeckux ysioB B
aum@y noctynaroT JuMmdonuTsl. CaMble KpymHble TUM(aTHUecKre cocy bl 00-
pa3yloT TPpYJHOW W MpaBblii JTUMGATHUYECKUNA MPOTOKH, KOTOPHIC BMANAIOT B
BEPXHIOIO TIOJIYIO BEHY. B CyTku B KpOBb BO3BpaIlaercs okojo 1-3 IuTpoB
JTUMBI.

®yukmuu aumdbl: 1) pactipenenser H,O B opranusme; 2) 3amuTHasl.

KpoBb — 3T0 XuKas coeIuHUTENbHAs TKaHb. KpoBh — OCHOBHAS 4acTh
BHYTpEHHEH cpenbl opranu3Ma. KpoBbs coctaBiser /-8 % maccel tena. Opra-
HU3M YeJIOBEKa COJIEPKUT OKOJIO 5—6 JIUTPOB KPOBH.

DYyHKIUU KPOBM:

— napixareiabHas (IIEPEHOCHT OT OPraHOB JbIXaHUS K TKaHsaM O, u oOpart-
HO — COZ),

— mnuTaTenbHas (MEPeHOCUT MUTATEIbHBIC BEIICCTBA OT MHUIECBAPUTEIBHOM
CHCTEMBI K TKaHsIM);

— BbIACIUTENbHAs (MIEPEHOCHT MPOJAYKTHI AUCCUMHIIAIMK K OpraHaM BbI-
JCIIEHNN);
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— perynsropHas (IEPeHOCHT TOPMOHBI M OHOJOTMYCCKU aKTHBHBIC BEIIE-
CTBa K TKaHsM);

— 3amuTHas (3alMIaeT OpraHu3M 0T MUKPOOOB);

— TepMoperyssaTopHas (IIoOMoraeT COXpaHsATh TEMIIEPATYPy Tela);

— romeocraruueckas (IOAIEP)KUBACT MOCTOSIHCTBO BHYTPEHHEH CPEIbI).

KpoBb cocTOMT M3 (HOPMEHHBIX DJIEMEHTOB (KJICTOK KPOBH) M IKHIAKOTO
MEKKJICTOYHOT'O BEIeCTBa (IL1a3Mbl).

Ilna3zma — GecupeTHas *)uakocTtb. OHa comepxut 90-92 % Boxapl, MuHe-
pasibHbIe COMM (COJIM KallbIUsl, Kajusl, HATPHs) ¥ OpraHuYeCcKue BelecTBa (HkKu-
pBI, OCIIKH, YIIIEBO/IbI).

KJ1eTKH KpOBHM — 3TO 3pUTPOLUTHI, JICHKOIMTHI U TpoMOonuTh (puc. 15).

Puc. 15. ®opmeHHbIE 3JIeMEHTHI KPOBU:
1 — sputporutsl; 2 — nuMponuT; 3 — MOHOIUT; 4 — HEHUTPOPWIBI;, 5 — 303UHODHIIBI;
6 — 6azoduit; 7 — TPOMOOIUTHI

JPUTPOIUTHI — KpacHbIe KJIETKU KpoBU. OHM UMEIOT (HOpMY ABOSKOBO-
THYTBIX JUCKOB M HE MMEIOT sipa. /[uamMeTp 3pUTpOIMTOB 7/—8 MHKPOMETPOB.
DpUTPOLIUTHI 00PA3yIOTCS B KpaCHOM KOCTHOM Mo3re. JKuByT okono 120 gneii.
B nux comepxutcs Oenok reMorsioOuH. ['eMornoOuH okpammBaeT KpOBb B
KpacHBIN 11BeT. B cocTaBe remoriobnHa uMmeeTcs xene30. B 1 Mt kpoBu conep-
KUTCSA 4—5 MUJUTMOHOB 3pUTPOIUTOB. OHU Pa3pyIIAIOTCS B IEYEHU U CEJIE3EHKE.

Dynryus spumpoyumos mparcnopmuas. 1) oun npunocat O, K TKaHIM |
opranam; 2) yaocsat CO, OT TKaHel U OpraHoB B JIETKHE. DTO OOBICHACTCS CIIO-
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COOHOCTBIO TeMOTITIO0MHA MPUCOEAUHATh WIM OTJaBaTh KUCIOPO WU YTIEKUC-
JIBIM Ta3.

B aprepuanbHoii kpoBu remoriiobun coemunsiercss ¢ O, u oOpa3yeT OKcu-
reMoryioouH. B BeHO3HOM kpoBH reMoriioouH coeaunsercs ¢ CO, u oOpasyer
KapOTeMOoTrJIOOHH.

Konnenrparmus CO B Bozmyxe no 0,1 % omacHa mist sku3Hu. ['eMorioonH
coeaunsiercst ¢ CO u oOpazyercs KapOOKCUTEMOTJIOONH .

JleiikouuTbl — 5T0 Oenbie KIETKH KpoBH. OHH MMEIOT HEMOCTOSHHYIO
dopmy Tena u sapo. s mepenBuKeHns JTEHKOIUTHI 00pa3yroT JTOKHOHOXKKH.
Pasmepsr neiikonntoB 6—25 MukpometpoB. B 1 mi kpoBu conepkutcst 68 ThI-
cs1y neikonuToB. JleiikonuThl 00pa3yroTcs B KpACHOM KOCTHOM MO3reE, CElIe3€eH-
ke, mumbarndeckux ysnax. Ouu xxuByT 2—4 nus. Pa3pymatorcs B cene3eHke, B
TUM(paTUYECKUX y3JIax.

Buowt neiikoyumos: 6azoduiibl, 303MHO(PHUIBI, HEUTPODUIBI, MOHOIUTHI,
JTUMQOIHUTHI.

OcHoBHast PyHKIMS JICMKOIIMTOB — 3alllUTa OpraHU3Ma OT OakTepHii, uy-
KEPOJHBIX OEITKOB, HHOPOJHBIX TEJl. DTO MPOUCXOAUT OJIarogaps uX CriocoOHO-
¢ty K (haromutosy. JIumboruTel 00pa3yroT 3alUTHRIE OEJIKU — aHTUTENA.

TpoMOoOUTHI — 3TO KpOBsIHBIE TIACTHHKK. OHU HEe UMEIOT simpa. B 1 mu
kpoBu coaepxkutcs 180-320 Teicsu TpomOOIIUTOB. DOpMa TPOMOOIIUTOB OKPYT-
Jasi UM OBalibHAas, pa3Mepsl 2—5 MukpomeTpoB. OOpa3yroTcss B KPaCHOM KOCT-
HOM Mo3re, )XuByT 811 nueii. Pa3pymarorcs TpoMOoIuTh B cene3enke. DyHK-
1Sl TPOMOOIINTOB — y4acTHE B CBEPThIBAaHUU KpOBH. CBEpTHIBAaHHE KPOBH 3a-
HIMIIAET OPTaHU3M OT MOTEPH KPOBH MPU KPOBOTEUCHUSX.

KoHTpoJibHBIE BONIPOCHI
Yrto oOpa3yeT BHYTPEHHIOIO Cpely OpraHn3Ma’?
['ne HaxomuTCs U U3 Yyero oopasyercs TKaHeBask KUJAKOCTH ?
UYT0 moaydaroT KJIETKH U3 TKAHEBOM JKHJIKOCTH ?
UTo BBIACISIOT KJIETKUA B TKAHEBYIO KUIAKOCTH ?
UYro Takoe numda? HazoBure coctaB TuMQHbI.
N3 gero obpasyercs mumpa?
Yro pacmonaraercs mo xoay TuM@paTHIeCKHX COCYI0B?
HazoBute QpyHKIun 1umMosl.
Yrto Takoe KpoBh?
0. HazoBute (yHKIINHN KPOBH.
1. 13 yero cocTOUT KPOBH?
2. UTo conepKuT 1mia3ma KpoBu?
13. HazoBuTe KJIETKH KPOBH.
14. Onumure cTpoeHnue SPUTPOLIUTOB.
15. CkonbKO JHEH KUBYT SPUTPOIUTHI ?
16. Kak Ha3biBaeTcst 610Kk s3puTporuToB? Kakue GyHKIIUN OH BBITIOTHSET?

RRBROOoONOOOR~WDNE
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17. CKOJIBKO 3PUTPOILIUTOB COAEPKHUTCS B 1 M1 kpoBU?

18. I'me oOpa3yroTcs u e pa3pyuiaroTcs: IPUTPOIUTHI ?

19. Kak o6pa3yroTcsi OKCUTeMOTII001H, KapOreMorIo0nH 1 KapOOKCUTEeMO-
rI100uH?

20. Ha3oBuTe QyHKIIUN SPUTPOLIUTOB.

21. OnuiuTe CTpOeHUe JEHKOIUTOB.

22. CKOJIbKO JTHEH KMBYT JICHKOITUTHI ?

23. CKOJIbKO JICHKOITUTOB COACPKUTCS B 1 MJI KpOBHU?

24. I'ne oOpasyroTcs U rie pa3pyuaroTcs JEUKOIUTHI ?

25. HazoBuTte BUBI JICHKOIIUTOB.

26. HazoBute (pyHKITUIO JTEHKOITUTOB.

27. OnummTe CTpOeHUE TPOMOOIIMTOB.

28. CKOJBbKO TPOMOOIIMTOB CONEPKUTCS B 1 MIT KpoBU?

29. CKOJBKO THEH )KUBYT TPOMOOIUTHI ?

30. I'ne 0OpasyroTcs U Tie pa3pymaTcs TPOMOOIIUTHI?

31. HazoBuTe QyHKITUIO TPOMOOITUTOB.

Tema /. KPOBEHOCHAS CUCTEMA.
CTPOEHME U PABOTA CEPALIA

Cucrema, koTopas obecrieumBacT KpoBooOpalleHHe, Ha3bhIBaeTCs KPOBe-
HOCHOI (cepaeuHo-cocyaucToii). OHa COCTOUT U3 Cep/lla U KPOBEHOCHBIX CO-
CY/JIOB.

Cepaue — 1EHTPaJIbHBIM OpraH KPOBEHOCHOW CHUCTEMBI. DTO MBIIICYHBIN
oprad. Macca cepama 200-300 rpamm. Cep/iie paciooXeHo B TPYIHOU ITOJIO-
ctH ciieBa. OHO HAXOAMTCS B OKOJIOCEPICUYHON CYMKE.

Oxoitocepaeunas cyMka (mepukapia) oOpasyeTcsi M3 COCIUHUTCIBHON H
SNUTENMaIbHON TkaHelh. OHa 3amuinaeT cepaue. llepukapa BbIIEISIET KUJI-
KOCTb, KOTOpasi yMEHBIIIAET TPEHHUE Cep/IIia BO BpeMs paboTsl (puc. 16).

Puc. 16. CtpoeHue cep/ilia 4eIoBeKa:

1 — MexKenyaouKkoBas IEepPeropojkKa,
2 — 7eBbIN KenyJo4eK; 3 — CTBOpYATHIE
KJamanel; 4 — JeBoe mpencepaue; S —

NOJYJTYHHBIM KJIallaH B YCTbE AOpThl, 6 —
JieBast JIETO4Has apTepust; / — JIyra aopThl;
8 — BepxHsA mosas BeHa, 9 — NOIyIIyH-
HbIC KJANaHbl B OCHOBAaHWH JIETOYHOTO
crBonia; 10 — mpaBoe npencepaue; 11 —
IIPaBbII KEITyA0YEK
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Crenka cepama umeer 3 ciost: 1) ondokapd — BHYTPEHHUH CIIOH, KOTO-
PBIf COCTOUT M3 SMUTEIUAIBHON TKaHU; 2) MUOKApO — CPEAHUMN CIIOH, KOTOPBI
COCTOUT W3 TMONEPEUYHO-TIONIOCATOW MBIIIEYHOM TKaHU OCOOOT0 CTPOCHUS;
3) snukapo — HaAPYKHBIA CIOH, KOTOPBIA COCTOMT M3 COCAMHUTEIBHON TKaHHU,
TTOKPBITON 3MUTEITUEM.

Cepnue nmeet 4 kamepsbl. 2 npeacepanst (JieBoe U IpaBoe) M 2 kKeMya09Ka
(meBBIif M TIpaBbIi). Mexay MPEACepAUsIMH M JKEIYJO0YKaMHU €CTh OTBEPCTHS.
Onu comepkar cTBOpYAThIE KJIaNaHbl. MEXTy JIEBBIM MPEACEPAUEM U JICBBIM
KEITYJOUYKOM HAXOJWTCS ABYXCTBOPUYATHIN KiamaH. Mexay IMpaBbIM Ipeacep-
JTMEM W TIPaBBIM JKEITyJT0YKOM HAXOJUTCS TPEXCTBOPYATHIN KiamaH. KiramaHbl
OTKPBIBAIOTCS TOJBKO B CTOPOHY KeIyA04ukoB. CyXOKWJIbHBIC HUTH, KOTOPBIC
COCIMHSIOT CTBOPKHU KJIAMIAHOB C MBIIIIAMHU CTEHKHU KEIYJOYKOB, HE JIalOT 00-
pPaTHOTO JABMKCHHS KPOBH U3 KEITyJ0UKa B IpeICEepane.

K mpaBomy mpencepnuio MoaxoasaT 2 moJjible BeHbl, K JICBOMY IIpeiacep-
muio — 4 jierouHbie BeHbl. OT MPaBOro Key109Ka OTXOIUT JIErO4YHO# CTBO.I,
KOTOPBIN 3aTeM pazjensercs Ha 2 jeroyHsie aprepuu. OT JIEBOTO KeTyJ0uKa
oTxoauT aopTa. OT aopThl UAYT 2 KOPOHAPHBIC apTepuu (BEHEUHBIC), KOTOPHIC
MUTAIOT KPOBBIO MBIIIILY CEPIIIa.

B Mecrax BbIX0/1a KPOBEHOCHBIX COCYIOB M3 JKEIYTOYKOB MMEIOTCS TMOJIY-
JIYHHbI€ KJIanaHbl. DTH KJIAITaHbl HE MPOITYCKAIOT KPOBb M3 COCYI0B 00paTHO B
KETYTOUKH.

PaGora cepama — 310 ero cokpamenus. Cepaue padoraeT puTMuuHO. OHO
cokparaercst 7/0-75 pa3 B 1 munayTy. Cepaeunsblii IMKJI COCTOUT U3 TpeX ¢as:

1. Coxpaienue mpencepauii (cuerosa npeacepanii) — 0,1 cek. B ato
BpEMs KPOBb MOCTYIIAET U3 MPEJACEPAUN B JKETYIOUKH.

2. CokpaieHne xeayao4ykoB (cucrona skeaymoukoB) — 0,3 cex. B 310
BpEMs KPOBb U3 JKEIyI0YKOB MOCTYIAET B COCY/IBI.

3. O6mas may3a (nmacrona) — 0,4 cex. B 310 Bpems pacciabnstorces
peacepaus U )KeIya0uKH.

CoxkparieHusi nmpeacepauil M KelIyJA0uKoB U 001as may3a — 3TO cepoeuy-
Hotti yuxka. OnuH cepaedHbld MK npoaonkaercs 0,8 cek. Bo Bpems mukia
npencepaus padorarot 0,1 cek., a 0,7 cex. oTapixaroT. JXeayqouku padoTarOT
0,3 cek., a 0,5 cek. ormpixaroT. [loaToMy cepaedHass MbIIa padoTaeT BCIO
JKU3Hb M HE YCTaeT.

Pabota cepama perynupyeTcs BereraTMBHOW HepBHOM cucteMoii. Cum-
naTUYeCcKass HepBHAs CUCTEMa YCHUJIMBACT M YCKOPSET COKpalleHus cepama. Ila-
pacuMIIaTH4YeCcKass HEpBHAsI CHCTeMa 3aMeJIsIeT padoTy cepara.

PabGoty cepama perynupyroT U OMOJOTHYECKH AKTHBHbIE BellecTBA!
TOPMOHBI U UOHBI. Perynsius paboTel cep/ia ¢ ydacTueM TOPMOHOB Ha3bIBAET-
csl eymopanvhou pecynayuei. AnpeHaauH (TOPMOH HAAIMOYEUYHHUKOB) M HOHBI
KaJIbLIUA YCUJIMBAIOT paloTy cepira. ANETHIXOJIUH U UOHBI Kallusi OCIabIsIoT
paboTy cepara.
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KoHTpoJsibHBIE BONIPOCHI
Yrto Takoe KpOBEHOCHAS CUCTEMA U M3 YETO OHA COCTOMT?
UYto sABISETCS EHTPATHHBIM OPTaHOM KPOBEHOCHOU CHCTEMBI?
I'me HaxomuTes ceparne?
N3 kakux TkaHeH 0Opa3oBaHa OKOJIOCEpCYHAS CyMKa?
Uro BIACISIET OKOJIOCEpACUHAs CyMKa?
HazoBute ciou cTeHku cepana.
N3 xakux Kamep COCTOUT cepalie?
Kakoil knaman HaxXOQUTCs MEXIYy JIEBBIM IPEACEPAUEM U JIEBBIM Ke-
JTyJTOYKOM ?
9. Kakoil kmamaH HaxOIWUTCA MEXKIY MpaBbIM MPEJCEPAUEM U TPABBIM
KETYTOUKOM?
10. HazoBute (pyHKIHIO CTBOPUYATHIX KIIAITAHOB.
11. Kakue cocyapl MOAXOAAT K IPABOMY U JICBOMY MPEACEPIUIM ?
12. Kakue cocyapl OTXOAAT OT IPABOTO | JIEBOTO YKETYTOUYKOB ?
13. Kakue kmamaHpl HaXOAATCS B MECTaX BBIXOJ@a KPOBEHOCHBIX COCYIOB
U3 KEITyT0YKOB?
14. Yto Takoe pabora cepama?
15. HazoBure (a3sl cepaedHoro nukia. YTo mpoucxoauT B Kaxioi daze?
16. Yro Takoe cepaeunblit 1uki1? CKOJIBKO BPEMEHH OH MPOJI0IKASTCS ?
17. Yto perynupyet paboty cepama?
18. Kak u3MeHsI0T paboTy cep/ia cuMIaTHdeckas u mapacummnaThuieckas
HEpBHas cucTeMa?
19. Uro Takoe rymopanbHasi perysus?
20. Kak agpeHanuH U alleTHIXOJIMH BIIUSIOT Ha paboTy cepama?

ONogk,rwNPE

Tema 8. CTPOEHHUE COCYJOB. KPYI' KPOBOOBPAILIIEHUSA

[Ipu cokpariieHrH cepia KPoBb MOCTYHAeT B KPOBEHOCHBIE cOCYAbl. Kpo-
BEHOCHAs CHUCTEMa HMMEET TPHM BHAA COCYIOB. apTePHH, KAUWUIAPHI U BEHBI
(puc. 17).

Puc. 17. KpoBeHOCHBIE COCY/IBI:
A — xamusip; b — aprepusi; B — Bena; 1 — coequHUTENbHOTKAHHBIN CIIOM; 2 — TIaaKO-
MBIIIEYHEIH CII0M; 3 — CIION DJIACTHYECKHUX BOJIOKOH, 4 — DHIOTENHI
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ApTepuM — 3TO COCYJbI, KOTOPbIE HECYT KpOBb OT Cepjlla K OpraHam
u TkaHsM. Camasi KpyIlHas apTepusi B OpraHu3Me 4YeioBeKka — aopra (quaMerp
1o 2,5 canTuMeTpoB). B apTepusix KpoBb JABHIKETCS MO OOJIBIINM JJABICHUCM.

Cmenka apmepuii iMeeT Tpu ciosi: 1) HapyKHBIH — COCIUHHUTEIIbLHAS
TKaHb; 2) CPESAHUN — CJIOH TVIQJKMX MBI U DJIACTHYECKUE BOJIOKHA; 3) BHYT-
PEHHHI — dMUTENHaTbHAs TKaHb. TaKue CTEHKU MPOYHBIC U JIaCTUYHBIE.

KpynHblie aprepun pacniagaioTcst Ha 6osiee Menkue apTepud. Menkue apre-
pUU pacmaialoTcs Ha apTepPUOIIbl. APTEPHOIIBI PACTIaAIOTCS Ha KAaMILUISAPHI.

Kanunnsapbsl — camble Menkue cocynabl. MIX CTeHKa COCTOMT M3 OJHOTO
CJIOS AMUTENUANBHBIX KIETOK. J[maMerp KanmwuispoB OKOJO / MHUKPOMETpPOB,
TOJIIIIMHA CTEHOK okojio 1 mukpomertpa, mmuHa 0,2-0,7 mumummmerpa. OOGrmias
ILIOIIA/[b CEUCHMS BCEX KAMILSIPOB Tela cocrapmsier 6300 M.

Yepes cmeHKy Kanuiisapos npoucxooum oomern sewecms u 2a3os. 1) nmura-
TeJbHBIC BEIIECTBA M KHUCIOPOJ M3 KPOBH Yepe3 CTCHKH KalWJUIIPOB BBIXOISAT
B TKaHU; 2) MPOJYKTHl OOMEHA BEIECTB W YIIICKUCIBIA Ta3 U3 KIETOK U TKAHEH
UIYT B KaITUJUISPHI.

Kanumispel coeTuHSAIOT MEJIKHE apTePUH U BEHBI.

Benbl — cocyzpl, KOTOpBIE HECYT KPOBb OT OPTaHOB M TKaHEH K Cep/ILy.

Cmenka 6en vMeeT TpU cjos: 1) coeMHHWTENbHAS TKaHb;, 2) MbIIICUHAs
TKaHb; 3) AMUTeIHaIbHas TKaHb. CTCHKH BeH 00J1ee TOHKHUE, YeM CTCHKHU apTepHid.

Benbl UMEIOT TOTyJIyHHBIE KJIAllaHbl, KOTOPBIE HE JAOT KPOBH JBUTATHCS
o0patHo. /laBneHne KpOBH B BEHAX HEOOJIBINOE (B MOJIBIX BEHAX OTPHIATEIILHOE).

JIBM>KeHHE KPOBH 110 COCY/1aM Ha3bIBAETCsl KPOBOOOPAILIEeHUEM.

Cocynpl B opranm3Me 4YelioBeka 00pa3yloT 2 Kpyra KpOBOOOpAIICHUS:
Oosbmon 1 Majbli (puc. 18).

Puc. 18. Cxema KpyroB KpoBOOOpaIeHHS
1 — wmanblil kpyr KpoBooOpauieHus; 2 —
OOJIBIIION KPYyr KpoBOOOpaIeHus; 3 — aop-
Ta, 4 — JEeroyHo cTBOI, 5 — HerouyHsle
apTepuu; 6 — JIETOYHBIC BEHBI; / — KaIluI-
TSP aJbBEON; 8 — KaNmWLISPbl BHYTPEHHUX
opranoB; 9 — mpaBoe mnpeacepaue; 10 —
npaBblil kenynouek; 11 — neBoe mpencep-
nue; 12 — neBblit xkenyaodek; 13 — Oprori-
Has aopta; 14 — HiKkHAA nonas BeHa; 15 —
BEPXHsIS ITOJ1asi BEHA
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Boabmoii Kpyr KpoBooOpallleHusi HauyMHAaeTCs OT JIEBOTO JKEIyJ0uKa
Y 3aKaHYMBAETCS B MPaBOM Ipejcepauu. JleBas yacTe cepauna COAEPKUT apTe-
pUANBHYIO KpPOBb. ApTepHaibHas KpOBb COJEPKHUT IHMTATEIbHBIE BEIIECTBA
Y MHOTO Kuciopoa. [Ipu cokpaiieHnuu JIeBOro eiyno4ka KpoBb UAET B a0pPTY,
OT KOTOPOM OTXOJAT apTepUH K OopraHaMm. ApTepur B OpraHax o0pas3yroT Karui-
nsipbl. Uepes CTeHKY KanmuuiIpoB B TKAHW WAET KUCIOPOJ U NMUTATEIbHBIC Be-
IIECTBA, a U3 TKaHeW nmocTynarT npoaykTel oomMeHa u CO,. KpoBb kanuiuisipoB
coOupaeTcsi B MEJIKME BeHbl. V3 MeNKuX BeH KpOBb COOMpPAETCs B BE€ OOJIbIIME
BEHbl — BEPXHIOIO TOJIYI0 BEHY M HIKHIOIO MOJYyI0 BeHy. Ilosble BeHbI HECyT
BEHO3HYI0O KpOBb B TmpaBoe mpenacepaue. [IpaBas uacTh cepama COACPKUT
BEHO3HYIO KpOBb. BeHO3Has1 KpOBb COAECPKUT NPOAYKTHI 0OMeHa U MHOTO CO».

Bo ecex apmepusix 60nbui020 Kpy2a KpogooopaweHus meuem apmepuais-
HAs KPOBb, 4 8 BEHAX — 6EHO3HAA.

Maaplii Kpyr KpoBooOpalieHusi (JeroYHbIi) HAYMHAETCS OT IMPaBOro
KEJIyJ0oUKa U 3aKaHYMBAETCS B JIEBOM Ipeacepauu. M3 nmpaBoro xeiypo4yka Be-
HO3Has KPOBb UJIET B JIETOYHOM CTBOJI, @ 3aTe€M B 2 JIETOYHBIE apTepuH, KOTOPbIE
HECYT €€ K JIETKUM. B nerkux aprepuu pacnajgarorcsi Ha 6ojee MelKhe apTepuH,
3aTeM Ha Kanwurapbl. Kanwisipsl OKpyKarT CTEHKH aJIbBEOJI, B KOTOPBIX IPO-
HCXOJUT ra3000MeH: u3 KpoBH BHIXOIUT COy, a B KpoBb npuxoaut O,. Aprepu-
anbHasi KPOBb MO 4-M JIETOYHBIM BEHaM IOCTYIAET B JIEBOE MIPeICEepAUeE.

B apmepusx manoeo kpyea kposoobpawjenusi Kpogb eHO3HAS, 8 8EHAX —
apmepuanbHas.

KonTposbHBIE BONIPOCHI
HazoBute BUABI COCY/IOB KPOBEHOCHON CHUCTEMBEI.
Kakue cocypl Ha3bIBalOTCS apTEpUSIMU ?
Kakoii cocyn Ha3pIBaeTCsl a0pTOI1?
CKOJIbKO CTIO€B UMEET CTeHKa apTepuid? HazoBute ux.
Kak Ha3bpIBaloTCs caMble MeJKUE KpOBEHOCHbIE cocyabl? M3 uero co-
CTOWT UX CTCHKa?

6. UTo mpoXOaUT Yepe3 CTCHKU KaWIISIPOB?

7. Kakue cocyapl Ha3bIBaIOTCSl BEHAMU ?

8. CkoibKo coeB UMeeT CTeHKa BeH? HazoBure nx.

9. UYto Ha3BIBaeTCS KPOBOOOpAIIIEHHEM ?

10. I'me HaumHaeTcs W THE 3aKaHUYMBACTCSA OONBIIOH KPYr KpPOBOOOpa-
IICHUS ?

11. Kakyro KpoBb COAEPIKHT JieBasi 4acTh cepia?

12. Kakyro KpoBb COAEPIKHT IpaBasi 4acTh cep/ia?

13. I'me HaunHAETCS U TJIe 3aKaHYMBACTCS MaJIbId KPYyT KpOBOOOpAIICHUS 7

14. Kakasi KpoBb COAECPKHUTCS B JIESTOYHBIX aAPTEPUSAX U JIETOYHBIX BEHAX ?

akrwbdrE
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Tema 9. IBIXATEJIBHAS CUCTEMA.
CTPOEHHE OPI'AHOB JIBIXAHUA

JIbIXxaHue — 3TO TPOLIECC, KOTOPHIA O00ECIEeUnBAET Ta3000MEH MEXITy
OpraHM3MOM M BHEIIHEHW cpefoil. B pe3ynbTaTe ObIXaHUS B KIETKW MOCTYIAET
O, u ynansercs CO..

OOMeH Ta30B MEXIy BHEIIHEW Cpelod U OPraHUu3MOM OCYIIECTBIISIETCS
AbIXaTeJbHON CHCTEMOM. /[pIXaTelbHass CHUCTEMa COCTOMUT M3 JbIXaTCIbHBIX
nyTeill ¥ OPraHOB JbIXaHUs (JIETKUX).

JIbIXaTeJbHbIe IYTH: HOCOBAasl MOJIOCTh, HOCOTJIOTKA, rOpTaHb, Tpaxes,
OpoHXU, OPOHXHUOJIBI.

Uepes HO3ApHU BO3AYX IMOCTYIMAeT B HOCOBYI MoJocTh. OHa pasjeiieHa
KOCTHO-XPSIIIEBOM MEPErOPOAKON Ha MPaBYIO U JIEBYIO NOJOBUHBI. Kaxknas mo-
JIOBUHA UMEET TPU HOCOBBIX X0J1a. B HI>KHUI HOCOBOM XOJI OTKPHIBACTCS KaHAJl
ClIe3HOM xee3bl (puc. 19).

Puc. 19. HocoBast oy1ocThb:
1 — HoO31pst; 2 — JT0OHas ma3yxa; 3 — HOCOBbIC PAKOBHUHBI; 4 — KJIMHOBHIHAS Ma3yxa; 5 — HO-
COIUIOTKA

OnurenuanbHas 000J04YKa HOCOBOM MOJIOCTH COAEPIKUT PECHUUKH, JKEIE3bI
Y MHOTO KPOBEHOCHBIX cOCyJ0B. KpoBb corpeBaeT Bo31yX B HOCOBOW MOJIOCTH.
PecHHUYKH 3nUTENMS OYMINAOT BO3AYX OT MbUIM. ClH3b KEne3 3a1ep KUBAcT
MUKpOOBI. B HOCOBOM MOJIOCTH €CTh OOOHSATENbHBIE PELENTOPhI, KOTOPbIE BOC-
IIPUHUMAIOT 3alaxH.

M3 HOCOBOI MOJIOCTH Yepe3 BHYTPEHHHE OTBEPCTHs (XOAaHBI) BO3IYX HICT
B HOCOIJIOTKY, 3aT€M B ropTaHb. BXoJ B ropTaHp 3aKpbIBA€T HAATOPTAHHBIMI
xpsul. I'opranb 006pazoBaHa xpsiaMu 1 MblmnamMu. [logocts ropTanu nokpsita
CIIM3UCTOMN 000JI0UKON. Xpswu ecopmanu:

— 3 HenapHbIX (IMUTOBUIHBIHN, TIEPCTHEBUIHBIA U HAITOPTAHHUK);

— 3 mapHbIX (YepHaTIOBUIHBIE, POKKOBUIHBIC U KJIMHOBHUIHBIC).
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B ropranu HaxomuTcsi TOJIOCOBOW ammapar. OH COJEPKUT TOJIOCOBBIC
CBSI3KH M TOJIOCOBYIO II€JIb. [ 0JIOCOBBIC CBSI3KM HATSHYTHI OT Y€pPIaIOBUIHBIX
XpAlIed K HIMTOBHIHOMY XpsIly. MexIy TOJOCOBBIMH CBS3KAMH HaXOUTCS
2010c08as ujeib. 1'0J10C BO3HUKAET B pe3yJIbTaTe KOJIEOaHHS TOIOCOBBIX CBS30K
BO Bpems Bbiioxa (puc. 20).

Puc. 20. T'oprans:
1 — Ttpaxest; 2 — XpsIIeBOE MOIYKOJIBIO; 3 — TOJIOCOBas CBs3Ka, 4 — HAATOPTAaHHUK, 5 —
HOTbSI3bIYHAS. KOCTh; 6 — IMTOBHIHBIN XL, 7 — YEePNaTOBUIHBINA XPsll; 8 — MEepCTHEBH-
HBI XPSIIL

Ha ypoue VI-VII meliHbIx T0O3BOHKOB TOPTaHb NEPEXOANUT B Tpaxer. OHa
coctout n3 1620 xpsimeBsix nomykosnen. [{nmuna tpaxen 10-13 cantumeTpoB.

Tpaxes nenutcs Ha aBa Oponxa. CTeHKa OPOHXOB COCTOUT U3 XPSIIIEBBIX
KoJiell. BpoHxu BXOJAT B IpaBo€ U JieBoe Jierkue. B jerkux OpoHXU BETBSTCH,
00pa3zysi OpoHXHAJbHOEe JepeBOo. TOHKHE OPOHXHM MEPEXOIAT B OPOHXUOJIBI.
Crenku OpOHXMOJ HMMEIOT MbIIIEUHbIE BOJOKHA. Ha KoHIIax OpOHXHON Haxo-
IATCS anbeeonvt (erounbie My3bIpbku). CTCHKH allbBeos1 00pa3oBaHbl OJHUM
CJIO€M BIUTEIUATBHBIX KJIETOK. AJIbBEOJIbI OKPYKEHbl KPOBEHOCHBIMU KaIlWJI-
naspamu. Jmamerp ambpeon 0,2-0,3 mmmmmmerpa. B nerkux naxomurcs 300—
400 MUIITHOHOB aJibBEOJI. B anbBeoax MpoucXoIuT ra3000MeH.

Jlerkme HaxozsTcst B TpyaHo# mosnoctu. [IpaBoe nerkoe umeet 3 A07H, Jie-
Boe — 2 aonu (puc. 21).

Jlerkoe nmeer BepxXylKy U ocHOBaHue. Ha BHyTpeHHEN MOBEPXHOCTH JIET-
KUX HaXOMASTCS BOPOTA JIETKUX, Yepe3 KOTOPhIE MPOXOAT OPOHXU, HEPBHI U CO-
cyapl. Jlerkue mokpeIThl 000510uKOi (nzeepoir). I1ieBpa COCTOUT U3 IBYX JIUCT-
KOB. Hapy>KHOTO, KOTOPBIN BBICTUJIACT TPYJIHYIO KJIETKY U BHYTPEHHEro, IO-
KPBIBAIOIIETO BCE JIeTKoe. MeXy JTUCTKaMU HaXOAUTCS TIJIeBpajibHasl MOJOCTh,
B KOTOPOU MMEETCS KUIKOCTh. B Hell HET Bo3ayXa.
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Puc. 21. Jlerkue 4yenoBeka;

1 — mieBpasibHAs MOJIOCTh, 2 — BHUCICpaJIbHAs TUIeBpa; 3 — MapueTajbHas ieBpa; 4 —
NpaBbIii OpOHX; 5 — BHyTpUierouHsle OpoHXHU; 6 — Tpaxes; 7 — aopta; 8 — cepaue; 9 —
HWOKHSIS 1018 IeBoro Jierkoro; 10 — nuadparma

I'a3000MeH MPOMCXOIUT MO 3aKOHY AUPdy3uu (M3 o0nacTH OOJBIIETO
JaBJICHUS ra3 WACT B 00JacTh MEHbIIEro AaBicHUs). C BIbIXaeMbIM BO3J1yXOM
KHCIIOPOJT TIOCTYTaeT B ajbBeoJibl. M3 albBeon KHUCIOPOI HIET B KPOBb U CO-
eAUHSETCS ¢ TeMorIoOnHoM. KpoBb cTaHOBHUTCS apTepuaabHOM. JIMoKcua yrie-
polia U3 KpOBU HJET B albBEOJIBI, OPOHXHUOJIBI, OPOHXH, TPaxero, TOPTaHb U C
BBIJIBIXaEMBIM BO3yXOM YIAJISETCS U3 OpraHu3Ma.

ApTepuaiibHasi KpOBb MO JIETOYHBIM BEHAM TMOCTYIAET B JIEBOE MpEJCEPIUE,
3aTe€M B JIEBBIN JKENyA04YeK U B aopTy. [lo apTepusam GoabIoro kpyra KpoBooo-
pamieHusl OHa HAET K BHYTPEHHUM OpraHaM M TKaHsAM. MexIy apTephalbHON
KPOBBIO U KJIETKaMHU BHYTPEHHUX OPTaHOB MPoucXoauT razoodomeH. CO, uaer
U3 KJIETOK B KPOBB, TJI€ COCAUHSIETCS C TeMOIJIOOMHOM M 00pa3yeT coeauHe-
Hue — kapOremornobun. KpoBb cranoButcsi BeHO3HOU. O, uIET U3 KpPOBU B
KJICTKH BHYTPEHHUX OPTaHOB.

BeHoszHast KpoBb IO BeHaM OOJIBIIIOTO Kpyra KpOBOOOpAIICHHUs TIOMAaeT B
BEPXHIOI M HWKHIOIO TIOJIbIC BEHBI, 3aT€M B MPABOE TpEICEpane, MPaBbIi xKe-
JyIOYEK, JISTOYHOHN CTBOJI, JICTOYHBIC apTEPHUH U B KAITUJUISIPHI AJTbBEOJ.

["'a3000MeH B JIETKUX MTPOUCXONT B PE3YJIBTATE ABIXATCIbHBIX ABIKCHUN —
BJIOXa M BBIJIOXA. B IbIXaTEIbHBIX JBIKCHUSX YYACTBYIOT MEKPEOCPHBIE MBIIII-
IIbI, TPYAHBIE MBIIIIEI U quadparma. B3pocisii yenoBek aemaer 16-18 mpixa-
TEJbHBIX JBMKEHUN B MUHYTY.

IIpu BIOXe COKpaIIalTCs HAPYXKHBIE MEKpEeOSpPHBIC MBIIIILI U auadpar-
Ma. MexpeOepHbIe MBIIIIBI TOJHUMAIOT pedpa, 00beM TPYTHOM KIETKU YBEIH-
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YUBACTCSA U JIETKHE paciupsitorcs. J(aBieHne B HUX CTaHOBUTCSA HIDKE aTMO-
chepHoro. Bo3ayx mo Bo3AyXOHOCHBIM MyTSIM HJIET B JIETKHUE.

IIpu BbIIOXE HApyKHBIE MEXKpeOepHBbIE MBIIIILI U auadparma pacciiad-
nstoresi. PeOpa omyckatoresi, 00beM TPyIHON KIETKH U JIETKUX YMEHBIIASTCH.
JlaBieHue B anbBeosiax BO3pacTaeT. Bo3ayx BBIXOJTUT MO JIBIXaTE€IbHBIM MYyTIM
U3 JIETKUX.

Hepenyto pecynayuto nbixanusi 00eCTieUnBaeT IbIXaTeIbHBINA IEHTP IMPO-
JI0JITOBATOr0 Mo3ra. BAox pedIeKTOpHO BBI3BIBAET BBIJIOX, & BBIIOX BBI3BIBACT
BJIOX.

T'ymopanvunaa pezynayusa NbIXaHus CBsi3aHA C U3MEHEHHEM COICpPKAHUS
CO; B kpoBu. YBenunuenue koHieHTpauuu CO, B KpOBU MOBBIIIAET BO30YIH-
MOCTb JIBIXaTEJIbHOTO IIEHTPa U BHI3BIBACT YUAIICHUE JBIXaHMUS.

OcHoBHast (pyHKUMSI JbIXaTCIbHOM CHCTEMBI — 3TO Ta3000MEH MEXIY
OpraHU3MOM U OKPY>KaIOIIEH Cpeon.

KoHTpoJibHBIE BONIPOCHI
Urto Takoe apixaHue?
W3 yero cocTout apIxaTeiabHasi cucTeMa?
UTO OTHOCUTCSA K IBIXATEIbHBIM My TSIM?
HazoBuTte opransl JbIXaHHS.
PacckaxuTte 0 CTpOEHHH HOCOBOW MOJIOCTH.
YTo comepKUT dMUTeNnaIbHas 000J109Ka HOCOBOM MOJIOCTH?
YTo MpOUCXOTUT C BO3AYXOM B HOCOBOM MOJIOCTH?
Kyna mpoxoauT Bo3ayX U3 HOCOBOM MOJIOCTH?
Ha3zoBure xpsimu roprasu.
0. I'me HaxoAUTCS TOJIOCOBOM amnmapar U 4YTO OH COJEPIKUT ?
1. Kyzna npoxoauT BO3lyX U3 TOpPTaHU?
2. VI3 9ero cocTOUT CTEHKA TPaxeu U CTEHKa OPOHXOB?
13. Yto Takoe anbBeosibl? Uem oOpa3zoBaHa WX CTCHKA?
14. T'ne mpoucxoauT ra3000MeH?
15. I'ne Haxonsarcd jgerkue?
16. Ckomnbko JoJiel UMEEeT MpaBoe U JIEBOE JIETKOE?
17. Yem MOKPBITHI JIETKUE?
18. Kak npoucxoauT ra3000MeH B JICTKUX ?
19. Kakue MBIIIIIEl Y94aCTBYIOT B JbIXaTEIbHBIX IBHKCHUIX ?
20. PacckaxnTte, Kak IPOUCXOIUT BIIOX.
21. PacckaxxuTte, Kak MMPOUCXOIUT BBIJOX.
22. Yto obecrieunBaeT HEPBHYIO PETYIISIIUIO TbIXaHUS ?
23. C ueM cBs3aHa TYMOpaJibHAS PETYJIISAIUS TbIXaHUS ?
24. I'ne HaxoauTes ApIXaTeIbHbIN IEHTP?
25. HazoBuTe OCHOBHYIO (DYHKIIMIO JABIXATEIHHONU CHCTEMBI.

RFRBROONOORAWDNE
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Tema 10. IMIIEBAPUTEJIBHASI CUCTEMA.
CTPOEHUE OPI'AHOB ITMIIEBAPEHU A

IInmeBapuTeJbHAsA CHCTEMAa — 3TO MUIIECBAPUTEIbHBIA KaHAT U THUILE-
BapUTEJbHBIC KeJe3bl. B NUIleBapuUTEIbHON CUCTEME UAET MPOLIECC MEXaHUYE-
CKOH M XUMHUYECKON 00paboTku muimu. Mexanuueckas oopabomka MPOUCXOIUT
C TOMOIIBIO 3yOOB M MBIIII MHUIIEBAPUTEILHOTO KaHana. Xumuueckas obpa-
Oomxa MPOUCXOAUT IO/ ACUCTBUEM (PEPMEHTOB, KOTOPBIE OOPA3yIOTCs B TMHUIIIE-
BapUTEJIbHBIX XKeJle3ax.

OTaesibl NUIIEBAPUTEIBHOI0 KaHAJA. pOTOBas MOJOCTh, IJIOTKA, MHUIIIE-
BO/I, )KE€IYJIOK, TOHKAW KUIIECYHHUK, TOJICTbIM KUIIECYHUK, KOTOPBIM 3aKaHYMBACT-
Csl aHaJIBHBIM OTBepcTHEM (puc. 22).

- hon A 2

Puc. 22. Cxema nunieBapuTeIbHOIO TPAKTa:
1 — ryoTka; 2 — numeBox; 3 — KENyJoK; 4 — JABEHAANATUTICPCTHAS KUIKa; 5, 14 — o060-
IOYHAs KUIIKA, 6 — TOIlas KUIIKA, { — HUCXOIAIAs KHUIIKA, 8 — CUIrMOBHUIHAS KHILKA,

9 — mpsmas kumka; 10 — anmenaukc; 11 — monB3moniHas Kumika, 12 — cienasi KUIKa,
13 — BocxopsIas KAIKa

IInmeBapuTe/bHbIE JKeJie3bl — CIIOHHBIC, TOHKEIYI04YHAs, TEYEHbD,
YKEJIE3bI )KETY/IKa U KUIICYHUKA.

PoToByo mosiocth 00pa3yroT ryObl, IIEKH, HE0O, SI3bIK U MBIl JTHA
poToBoii monoctu (puc. 23).
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Puc. 23. PoToBast 110710CTb:
1 — s3bIK; 2 — 3eB; 3 — HeOHble MUHJAIMHBI, 4 — MsTKoe He0o; 5 — TBepaoe HeOOo; 6 —
pesisl; 7 — KIbIKK; 8 — OoJbIre KOpeHHbIE 3yObl; 9 — Maibie KOpEeHHBIE 3yObl

3y0bl 3aKJIagbIBAIOTCS B TMEPHOJ IMOpHOHAIBHOTO pa3BuTus. Ha 5-6-m
MECSIIE TTOCTIe POXKIACHHS Pa3BUBAIOTCS MOJIOUHBIE 3yObl. C 6-TH JIeT MOJOYHbBIE
3yObl 3aMEHSIIOTCS MOCTOSTHHBIMH. 3yObl PacroJiOKeHbl Ha BEPXHEH U HIDKHEU
YeIOCTAX. Y B3pOCiOro uenoBeka 32 3yoa: 8 pe3nos, 4 kibika, 8 manbix (mpe-
MOJISIpoB) U 12 GonbmIMX KOpPEHHBIX (MOJIApOB). 3y6 cocmoum W3 KOPOHKH,
1€k 1 KOpHs. BHyTpH 3y0a HaxoIuTCs MOJOCTh, B KOTOPOM HAXOAUTCS 1)lb-
na. peixjlasg COeIUHUTENbHAs TKaHb, COCYNlbl U HepBbl. OCHOBY 3y0a oOpa3zyer
JICHTUH, KOTOPBIM Ha KOPOHKE IMOKPBIT 3MaJIbI0. Ha 1melike u KopHe AEHTHH I10-
KPBIT IEMEHTOM. 3yObl H3MEJIbUAIOT U IMEePEKEBBIBAIOT NUILy (puc. 24).

Puc. 24. Ctpoenue 3yoa:
1 — uemenT; 2 — necHa; 3 — 3Manb, 4 — ACHTUH; 5 — TyJbNa; 6 — KOpoHKaA; 7/ — IIelKa;
8 — xopeHb
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SI3bIKk — MBIIIEUHBI OpraH, KOTOPBIA MOKPBHIT CIU3UCTOM OOOJIOUYKOM.
A3bik cocmoum W3 KOPHS, TeJla U BEpXYIIKHU. B cin3ucToit 060/109Ke HaXOaATCS
BKYyCOBbI€ perienTopbl. Ha Bepxyllke si3bIka pacroiOKEeHbl PEelenTOphbl, KOTO-
pble BOCOPUHUMAIOT CJIaJIKOE, M0 OOKaM si3bIKa — KUCIIO€ U COJIEHOE, Ha KOPHE
A3bIKa — TOPBKOE.

@yukyuu sazvika. 1) MOBOpaYMBacT KYyCOYKU NHINH; 2) PEIENTOpPhI Onpe-
JCTSIFOT BKYC W TEMIIEpaTypy MHINU; 3) ydacTByeT B 0OOpa30BaHHH 3BYKOB
U B IJIOTaHUM.

B poToBy10 MONOCTH OTKpBIBAIOTCA 3 Mapbl CJAIHHBIX KeJie3. OKOJIOYII-
HbIE, TOUYEIIOCTHBIE U TObsA3bIYHbIE. OHU BBIIEISAIOT CIIOHY, KOTOpas CMayu-
BaeT MUILY U COAEPIKUT MUIIEBapUTEIbHbIEC (PEPMEHTBHI.

DOYyHKUHMH POTOBOM MOJIOCTH:

1) ompenenenue BKyca IHIIIY;

2) U3MeNbYeHHE, IPONUTHIBAHUE TTHIIH CIFOHOM;

3) Ha4aI0 XUMUYECKOI 00paboTKH;

4) obpa3oBaHHE MUIIEBOI0 KOMKA U TJIOTaHHE.

I'nomanue — 510 pednektopHbiid akT. LIeHTp rinoTtanus HaXOAUTCS B MPO-
nojroBatoM Mo3re. [Ipu rjaorannu coKpamarTCcsl MBIl TJIOTKHM, HarOpTaH-
HUK 3aKpbIBAET BXOJl B TOPTaHb U MUIIA MPOJBUTAETCS B MUILEBO/.

IMumeBoa — mplieyHas TpyOka JuIMHON 25 cantTuMeTpoB. [Ipu cokpaire-
HUHW MBIIIIII MAIIEBO/IA MMHIA UIET B )KEITYI0K.

Kesynok — 5T0 MbIleuHbId opran ooremom 1,52 nutpa. OH pacrnona-
raeTcsi B BEpXHE 4acTu OPIONTHOM MOJIOCTH clieBa moj auadparmoii. B xxemy-
K€ BBIJICIIAIOT MaIyio (BEpXHIOI0) U 0OJIbINYIO0 (HHKHIOI) KpUBU3HY (puc. 25).

Puc. 25. Ctpoenue xeyaka:
1 — mpoaONBHBIN CIION MBI, 2 — KOJIBLIEBON CIOM MBIIII;, 3 — KOCOH coi MbIll, 4 —
THO; 5 — Teso; 6 — CKIIAJKU CIIM3UCTOHN B MIJIOPUICCKOM OT/IEIIe

Omoenwvt scenyoka. 1) nHO (BepXHsAsA 4acTh); 2) Teio (CpeaHsisl 4acTh);
3) nunopryeckas 00J1acTh (HUKHAS 9acTh).

Cmenka ocenyoka COCTOUT M3 3-X CioeB: 1) COeAMHUTEIBHOW TKaHH
(Hapy>xHbIi); 2) MblieuHbld (cpeannii); 3) cau3ucThiil (BHyTpeHHui). Cinsu-
cTas 000JI0YKa JKeJTyIKa 00pa3yeT CKIaaKkud. MBIl CTEHKH JKETyAKa COCTOST
u3 3-X CJI0EB. IMPOIOJILHOI0, KOJIBIIEBOTO U KOCOTO.
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B crenke kenynka umerorcs 3 epynnel oicenes. 1) riaBHbie (BBIICISIOT
MCICHH U XUMO3HH); 2) 00KIamg04HbIe (BBIACISIOT CONSIHYIO KUCIOTY); 3) mo0a-
BOYHBIC (BBIJCISAIOT CIIU3b).

ToHKHI KHIIEYHUK UMEET JIUHY 95—/ MeTpoB. OH COCTOUT U3 JBEHAIIA-
TUIEPCTHOM, TOUIEH U MOJB3JOIIHON KHIIOK. CmeHKa MOHKOU KUWKU AMEET
3 CJ0S: CAM3UCTBIN, MBIIIICYHBIN U CEPO3HBIH.

Cnusucras 00o0siouka o0pazyeT BOpCcUHKHU. KojnuecTBO BOPCHHOK OKOJIO
30 mwmnoHoB. BopcrHka MOKpBITA OJHOCIOWHBIM ASMHUTENHMEM. B BopcuHKax
MPOXOASAT KPOBEHOCHBIE W JUM@aTHYECKHEe cOCynbl. BOpPCHMHKH BCaCHIBAIOT
nuTatesibHble BemecTBa. ChauszucTtas 000J0YKa CONEPKHUT SKEJe3bl, KOTOPhIC
BBIPA0ATHIBAIOT KUILIEUHBIN COK.

Mpiieunasi 000JI09Ka COCTOUT U3 2-X CIIOEB TJIAJKUX MBIIII; BHYTPEHHUI
(kpyroBoit) U HapYKHBIH (TPOAOIBHBIH).

Jlnmnaa nBeHaanarunepcTHo kumku — 25-30 canTumeTpoB. B aBeHamia-
TUIIEPCTHYIO KUIIKY OTKPBIBAIOTCS MPOTOKH MOHKEITYA0YHOM JKeJIe3bl U ICYCHH.

Ileyenb — camasi Oombllias TUIEBapHUTENbHAS Jkene3a. Macca meueHu
1,52 xunorpamma. OHa pacroyiokeHa B OpPIOIIHON TOJIOCTH crpaBa. [leueHb
coctouT u3 4 poneil. Ha HuKHEW MOBEPXHOCTH INEUEHM, B LIEHTPE, HAXOAATCA
BOpoTa mnedyeHu. Yepes BOpoTa MPOXOJAT COCY/bI, HEPBBI U JKEIIUHbBIE MTPOTOKH.
Ha HmxHel MOBEpXHOCTH MEYEHHU PACIONIaracTCsl HeeTUHbL ny3blPb 00HEMOM
40—-70 mumuutpoB. B kneTkax nedenu B cyTku obpasyercst 500-1200 musmm-
JUTPOB KEITUM, KOTOpass COOMpaeTcs B KEITUYHOM My3bipe. JKemub — KHIKOCTh
xenaToro npera. OHa COCTOUT U3 BOBI, JKEJIUHBIX MMUTMEHTOB U KHUCJIOT, XOJje-
CTEepUHA, MUHEpAJbHBIX coliei. XKemub 00pa3yeTcsi MOCTOSTHHO, HO MOCTYIaeT
B TOHKWW KHUILIEYHHK IPU MPUEME MHUIIK. Uepes KeITuHbld POTOK OHA BBIIES-
€TCS B IBEHAUATUIIEPCTHYIO KHUIIIKY.

dyakuuu nedvenm: 1) samutHas (OapbepHas) — OYMIINAET KPOBb OT
SIOBUTBIX BEINECTB; 2) oOpa3yeT *keimub; 3) B MCUYCHU CHHTE3UPYIOTCS OCIKH
IUTa3Mbl KPOBH, 3aracacTcs TIMKOTeH; 4) ydacTByeT B oOMeHe OENIKOB, )KHPOB
Y yTJIEBOJIOB.

Iomkemynounasi skejie3a HaXOAUTCS B OPIOIIHON TMOJIOCTH 32 KEITYIKOM.
Jmaa ee 12-15 cantumeTpoB. OHa COCTOUT M3 TOJIOBKH, Tea, XBocTa. KieTku
MOKEITYIOUHON JKeJie3bl 00pa3yroT MOKETYTOYHBIM COK, KOTOPBINA COIAEPKUT
dbepmenThl. [ToKeyTI0UHBIN COK MTOCTYMAET B JBCHAALATUIIEPCTHYIO KHUIIIKY.

ToHKkast KUIIKAa MEPEXOJUT B TOJCTHIM KHUIIEYHUK. J[IMHA TOJCTOTrO KH-
meunuka 1,5-2 metpa, nuametp 4—8 CaHTUMETPOB.

ToacThlii KMIIEYHUK COCTOMT U3 CIICIIOW KHUIIKH, 000J104YHON (BOCXOs-
11as, MorepeyHast, HUCXOASIIas U CHTMOBH/IHAs) U MPsIMOi kuiiku. Ha rpanuie
TOHKOM M TOJICTOM KHUIITKM HAaXOJHUTCS alleHIUKC — YepPBEOOpa3HbIN OTPOCTOK.
ToJiCTBIN KUIIIEYHUK 3aKaHYMBAETCSI aHATIbHBIM OTBEPCTUEM.

Crnusuctas 000JI09Ka TOJCTOTO KUIICYHUKA 00pa3yeT CKIAJKH, BOPCHUHOK
HET. MBIIIIEYHBIH CII0OM TOJICTON KUIIKK OOJIbIIIE, YEM TOHKOM.
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KoHTpoJibHBIE BONIPOCHI
Ha3zoBute yactu numieBapuTeIbHON CUCTEMBI.
Kaxoii mporiecc ueT B muieBapuTeIbLHON cUCTEME?
C moMOIIbI0 YEeTo MPOUCXOIUT MEXaHHIeCKass 00paboTKa MUIIN?
ITon neiicTBHEM Yero MPOMCXOIUT XUMHUUYECcKass 00paboTKa MU ?
HazoBuTe OTIeIBI TUIICBAPUTEIIFHOTO KaHaa.
HazoBuTe nuieBapuTeIbHbIC KEIE3bl.
Yrto o6pasyeT poTOBYIO MOJIOCTh?
['me pacmonoxeHsl 3yObI?
Kaxkue 3y0bI IMEIOTCS Y B3POCIIOTO YeIOBEKa?
0. Pacckaxute o cTpoeHHH 3y0a.
1. Kakoe 3HaueHNE UMEIOT 3yObI?
2. YUrto Takoe s3bIK?
13. Ha3zoBute peuentopbl, KOTOPbIE HAXOIATCS B CIU3UCTOM OOOJIOUKE
S3BIKA.
14. HazoBute QyHKIMH SI3bIKA.
15. Yro Takoe rinoranue? I'1e HAXOaUTCS LEHTP TIIOTAHUS?
16. YTto mpoucXoAUT MpHU IIIOTAHUU ?
17. Yro Takoe nuIeBox?
18. Yto Takoe xenynok? [ e oH pacrmonoxeH?
19. HazoBuTe OT/AEIBI JKETyIKA.
20. Ha3oBUTE CITOM CTCHKH KEITYIKA.
21. Kakue xene3bl HaX0ATCs B CTCHKE KETyKa U YTO OHU BBIICIISIOT?
22. PacckaxuTe O CTPOCHHUH TOHKOTO KHIIICYHHKA.
23. Pacckaxkute o CTpoeHUHU U (YHKIIUKA BOPCUHKU.
24. Kyna oTKpBIBaIOTCS! IPOTOKH MEYEHU U TIOHKEITYA0YHOM JKee3bl?
25. Uto takoe neuenb? ['1e oHa pacmnoioxxeHa?
26. ['ne obpasyercs u rjie coOupaeTcs Kemdb?
27. HazoBute QyHKIIUU TICYCHH.
28. I'ne maxonutes mopKenyouHas sxene3a? M3 yero ona coctouT?
29. Yto o0pa3yroT KJIETKH MOHKEITYA0YHOM KeNe3bl?
30. PacckakuTe 0 CTPOSHUHU TOJICTOTO KHIIICYHUKA.
31. I'ne HaxoaUTCS AIMIEHIUKC?

RFRBOONOORAWDNE

Tema 11. IOHATHUA O PEPMEHTAX. U3MEHEHUE
IIMTATEJIBHBIX BEHIECTB B ITIOJIOCTH PTA,
B KEJYJIKE U B KUIHEYHUKE

®epMeHTBI (IH3MMBI) — 3TO OHMOJIOTHYECKH aKTUBHBIC BEIECTBa OEJIKO-
BOU mpupojibl. DepMEeHTHI YCKOPAIOT Ouoxumuueckue peakiuu. [Ipu pacuien-
JICHUU OPTaHUYECKUX BEIIECTB B MUIIEBAPUTEILHOM KaHajle ()epMEHTHI BBIMOJI-
HAIOT POJib KaTanu3atopoB. I[luimieBaputenbHble (EPMEHTHl 00pa3yrOTCs
B CIIFOHHBIX JK€JI€3aX, KETYAKE, MOKEIIYJOYHOMN Kele3€, KUIICUYHUKE.
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CBoiicTBa NUIIEBAPUTEIbHBIX (DEPMEHTOB:

— cneuuuuHocms. KOKIbIM PEepPMEHT paclIeIuiIeT ONpeeICHHOE MUTa-
TEJIbHOE BelIeCTBO. [Ipomeaswi (METICUH, XUMO3WH, TPHUIICHH, XHMOTPHIICHH,
SHTEPOKHMHA3a, aMUHOICNTHIa3a, KapOOKCHUICNTHIAa3a) PaCHICIUIAIOT OCIKH.
Jlunasel pacHICIUIAIOT XKUPBI. Amunazel (aMuiIa3a, MajabTasa, JaKTa3a) paciier-
JISIOT YTIIEBOBI. HyKieaszvl paclICIUIIIOT HYKJICHHOBBIE KUCIIOTHI;

— Oelicmeyiom 6 onpeoeiieHHol xumuueckou cpede. Ilenicun (hepmeHT
’KEITyIOYHOTO COKa) aKTHBEH TOJIBLKO B KUCIIOH cpene. s paboTel hepMEHTOB
KHIIIEYHUKA HEOOX0ArMa IIeJIOYHAsI Cpea,

— Oelicmeylom npu onpeoeinenHnoil memnepamype. ONTUMAaIbHAS TEMIIE-
patypa mis pabotel pepmentoB 36-37 °C. Ecnmu TemmepaTypa H3MEHSETCH,
(hepMEHTBI CHUKAIOT CBOIO aKTUBHOCTh. JTO MPUBOAUT K HAPYIICHUIO MUIIICBA-
peHus B 3a00JICBaHUSsM,

— 6bICOKasn Ouoxumuueckas akmugnocmsy (Majioe KOJINIeCTBO pepMeHTa
pacuieriseT OOJBIIYI0 MacCy OPraHUYECKOTO BEIIECTBA).

depMeHTH HAUYMHAIOT TIEPEeBAPUBATH MUIILY B MOJOCTH PTA.

CrroHHbIC Kele3bl BeACIsOT cintony. OHa comepxut 99 % Bojabl, MUHE-
pajbHBIC COJIM M OpraHuveckue BemiecTBa. B cyTku BoipabateiBaeTcs 500-1500
MUJUTHIUTPOB CIIOHBI (3aBHCUT OT IMHIIH). B CIIFOHE COMEPIKUTCS JIM30IIUM, KO-
TOPBINA 001agaeT OaAKTEPULIUIHBIM JICUCTBUEM.

depMeHTHI CJIIOHBI NTHATKH (aMHIIa3a) ¥ MajibTa3a PACIICIUIIIOT Kpaxmall
710 MOHOCaxapuaoB (NTHAJIMH — JIO MaJlbTO3bl, MajbTa3a — JI0 TJIFOKO3bI).
DepMEHTBI CITIOHBI ICHCTBYIOT B CIIA0OIIETIOYHOM Cpeie.

IumeBapenne B KeJyaKe MPOXOANT IMOA ACHCTBUEM JKEITyIOYHOTO COKA.
XKenymounsiii cok comepkut cossnyro kuciory (HCl) u dpepmeHTHI:

— NencuH pacuieIusIeT CIOXKHbIE OCJIKU Ha MPOCTHIE;

— XUMO3UH CTBOPQXKUBAET OCITKU MOJIOKA,

— Junasa JCTBYET Ha SMYJIbIMPOBAHHBIC XKHUPBI (MOJIOKO).

@epMEHTHI KEyAKa aKTUBHBI B KUCIION cpene. [lnieBapenue B xkemynke
UJEeT 5—6 Jacos.

OO0pa3oBaHue U BBIICICHUE JKETYIOYHOTO COKA PEryJIUPYyeTCs HEPBHBIMU
1 TYMOpaJbHBIMH MeXaHu3MaMu. LIeHTp muieBapeHns HaXOAUTCS B MPOJIONTO-
BaTOM Mo3Tre. [ 'ymMopanbHas perysmnus BIASICHHS KETyJOYHOTO COKa o0ecre-
YUBACTCS TOPMOHOM TaCTPUHOM, KOTOPBIM BBIJICTSACTCS B KPOBbH CIIM3UCTOM Ke-
TyqIKa.

B oicenyoke ecacvigaromces: TIAIOKO3a, BOJA, PACTBOPEHHBIE COJIM M HEKOTO-
pBIC JIEKApCTBEHHBIE TIPETIapaThI.

IumeBapenne npoaoKaercsi B TOHKOM KHIeYHUKe. B 1BeHamaTu-
MEPCTHYIO KUIIKY BBIICIISIOTCS 100XHCENYOOUHDBIL COK U JHCENUb.

Hoo0sicenydounnlit cox UMEET MIEJIOUYHYI) PEAKLUI0O U COJNEPKHUT PasHbIe
(hepMEHTHI:

—  MPUNCUH U XUMOMPUNCUH PACILICTUISIFOT MOJUITETITHIBI IO AMUHOKHUCIIOT;,
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— JIUna3a pacuieruisieT >KUPbI JO TIULEPOJIa U )KUPHBIX KUCIIOT,

—  amuna3a i Maibmasa pacleIusitoT YIIAEBOAbI 1O TITHKO3bI;

— HYKJIea3bl paCUIEIUIIOT HyKJIEMHOBBIE KUCIIOTHI 10 HYKJIEOTHIOB.

Kenuw: 1) smynbrupyet (IeIUT Ha MaJICHbKHE KAICIbKU) KHUPBI; 2) TTOMO-
raeT BCAChIBAHUIO JKUPOB U YKUPOPACTBOPUMBIX BHUTAMHHOB; 3) aKTHBHPYET
(bepMeHThl KHIICYHUKA; 4) YCHIIMBAeT COKpAICHUS TIJIaJKHX MBI CTCHKH
KUIIKK; 5) yOuBaeT MUKpoOpraHu3Mbl. JKeadb He CONEPKUT PEPMEHTOB.

Cnuzucrast 000J104Ka TOHKOIO KHIIEYHHKA UMEET MHOIO Keje3, KOTOphIe
BBIJICTISIIOT KHUILIEYHBIN COK. 3a CYTKH BbIAETSAETCS 2 MUTpa coka. Peakuus cpeapl
coka mienovyHas. Kuweunwtit cok coaepxut 22 pepMeHTa.

— npomeasvl (IHTEPOKMHA3a, aMUHOIECNTHIA3a, KapOOKCUIIETITHIA3a)
PaCIICIIISIOT OCJIKH;

— JUnaza — PaclleIuIsieT KUpsbl;

— amunonumuveckue pepmenmol (aMuIa3a, ManbTasa, JIaKTaza) paciien-
JISIFOT YIJI€BOMBI;

— HYKJIea3bl — PACIEIUISIIOT HyKJIEUHOBBIE KUCIIOTHI.

B 3TOM OT/€1€ KUIlIeYHHKA MUIIEBAPEHUE 3aKAHYNBAETCSI.

B TOHKOM KHILIEUHUKE NMPOUCXOAUT BCAChIBaHMe. B BOPCMHKYM NTOCTYIIAIOT
AMUHOKHUCJIOTHI, TJII0KO03a, TJIUIEPON U KUPHBIE KUCIOTHl. AMUHOKHUCIOTHI U
TJIFOKO3a BCAChIBAIOTCS B KPOBEHOCHble CcOCYObl 60opcuHok. VI3 raunepona u
YKUPHBIX KUCIOT B BOPCHUHKAX CHUHTE3UPYIOTCS >KUPbI, KOTOPbIE MOCTYIMAIOT B
JuMpamuyeckue cocyobl 60PCUHOK.

B ToJICTOM KHILIEYHHKeE MPOUCXOJUT BCACHIBAHUE BOJIbl, MHUHEPAIbHBIX
COJIEH U STOBUTHIX BELIECTB. SIIOBUTHIE BEIIECTBA O0E3BPEIKUBAIOTCS B IIEYEHHU.

B TonctoM KuIlieuHHKE conepikarcs OaKTepuu, KOTOPbIE PaCHICTUISIOT
LEJUTI0JI03Y, CUHTE3upyeT BUTaMuHbI rpynibsl B u K. B toncrom kuineuyHuke
0o0pa3yloTcsl KaJloBble MacChl, KOTOpPbIE Yepe3 aHaJbHOE OTBEPCTHE BBIBOJSATCS
U3 OpraHu3ma.

KoHTpoJibHBIE BONIPOCHI
Yro Takoe dhepmenTsi? ['1e onu obpazyrorcs?
HazoBuTte cBoOiiCTBa NMUIIEBAPUTEIHHBIX (PEPMEHTOB.
Ha3zoBute cocras citoHBI.
Ha3oBute (pepMEHTHI CIIOHBI.
Kakwue BemiecTBa pactiemisitoT epMeHTHI CIIFOHBI? B kakoil cpene oHu
JEHCTBYIOT?

6. UTO CONEPIKUT KEITYyAOIHBIN COK?

7. Ha3oBute pepMEHTHI KeIy0YHOTO COKa.

8. Kaxkue BemiecTBa pacuieristor GepMEHThI KETyJ0uHOTO coka? B ka-
KOH cpelie OHU JACUCTBYIOT?

9. [@'me HaxoaUTCS LIEHTP MUIICBAPCHUS ?

10. Yem obecrieunBaeTcs rymopaibHasi PETyJSIUS BbIICICHUS KETYy04-
HOTO coka?

agrwpNPE
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11. Kakwue BemiecTBa BCaChIBAIOTCS B JKETyIKE?

12. HazoBute (pepMEHTHI MOKETYJOYHOTO COKA.

13. Kakwue BemecTBa pacmervisoT (GepMEeHThl TPUIICHH U XUMOTPHUIICHH U
JI0 KaKUX COEOUHEHUI?

14. Kakue BemiecTBa pacierusieT GepMeHT JUa3a U 10 KaKuX COSTUHEHUHN ?

15. Kakue BemiecTBa pacueruisioT (pepMeHThl amMuia3za U MajibTa3a U JI0
KaKUX COCIUHEHUN ?

16. Kakue BemiecTBa pacuieruissioT (GepMEHThl HyKJIea3bl U JO KaKUX CO-
CAMHCHUI ?

17. HazoBute pyHKIIMH KEITIH.

18. Kakue ¢pepMeHTHI CONEPKUT KUIICUHBINA COK?

19. Kyna BcachIBaroTCss aMUHOKHCIIOTHI U TIIFOK03a7?

20. I'ne cCMHTE3UPYIOTCS JKUPHI U Ky/la OHH TTOCTYAIOT?

21. YTto mMpOUCXOANT B TOJICTOM KUIICUYHUKE?

Tema 12. BBIAEJIUTEJIBHASA CUCTEMA. CTPOEHHUE U PABOTA
HOYEK. CTPOEHHME U ®YHKINHU KOKHU

[Ipu oOMeHe BEemIeCTB B OpraHu3Me 00pa3yroTcs aMMHUAK, MOUEBasi KMCIIO-
Ta, MOYEBUHA, BO/Ia, Pa3JIUYHBIC COJIH.

Bbinesienne oOecreynBaeT OCBOOOXKICHHWE OpraHu3Ma OT IPOIYKTOB
oOMmeHa. Beigenenue uaer yepes Koxy, AbIXaTeIbHYIO U NHIIEBAPUTEILHYIO CH-
cTeMbl. [ TaBHOE 3HaYeHHE B BBIJCICHUH MPOIYKTOB OOMEHA MMEET MOYEBBIIEC-
JHUTENbHAS CUCTEMA.

MoueBbigeUTEIbHAS CHCTEMA COCTOUT U3 JBYX IMOYEK, IBYX MOYETOY-
HUKOB, MOYEBOTO ITy3bIPSI © MOYCHCITYCKATEIbHOTO KaHaua (puc. 26).

Puc. 26. CtpoeHre MOUEBbIICIUTEIBHON CUCTEMBI:
1 — mMoueBoii my3bIph; 2 — OpromIHast a0pTa; 3 — MOYETOYHHK; 4 — TMOUKa; 5 — HIDKHSIA
110J1asi BEHa
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IMoukn — mapHblii opran 0000BHIHON (opMbl. OHM J€XaT B OPIOIIHON
MIOJIOCTU B MOSICHUYHOM OTJIEeN€e, 0 O0OKaM OT MO3BOHOYHMKA. Bec kaxaon moy-
ku 150 rpamm, nnuHa okono 10 cantumerpoB. Ha BOrHYTOM CTOpOHE MOYKH
HaxoJATCs «BOpoTa». Uepe3 BOpoTa MIYT MOYETOUYHHUK, IMOYEUHBIE apTepUU U
BEHbI, HEPBBI, JUM@aTuueckue cocyanpl. Kaxaas mouka MOKphITa KarcCyJoi.
Karicyina — 310 0007104Ka M3 COeTMHUTEIbHON TKaHu (puc. 27).

?_lij'h{rl'[-f; i

#
v

“\\;I_ b Fijiy
Puc. 27. Ctpoenue nouku (poaosibHbII paspes):

1 — moueyHas JI0XaHKa; 2 — MO3roBOU cioii (mupamubl); 3 — KOPKOBBIH cioid; 4 — 10-

YeyHas BeHa, 5 — IMoYevyHas apTepus; 6 — MOYCTOTHHK

Hapy:xHbIil cl10il TOYKH HA3BbIBAETCA KOPKOGLIli, BHYTPEHHUI CIION MOYKH
Ha3bIBACTCS M032060U. B KOPKOBOM C€JI0€ HaXOATCs IOYEUHbIE Telblia He(hPOH-
OB, a B MO3TOBOM KaHaJIbIIbl HEPPOHOB. M03roBoii cioit oopaszyer 1520 nupa-
MHJI. B 11eHTpe oYk HaXOaUTCA NOJIOCTh — J0XaHKA. B Hee OTKpBIBAIOTCA -
paMuipl. Mexay nupaMuaamMu pacronaraercsi KOpKkoBO€ BELIECTBO.

CtpykTypHOHl M (YHKUMOHAJIBHOW EAMHMIIEH MOYKHU SBISIETCS He(POH

(puc. 28).

Puc. 28. Ctpoenue HeppoHa:
8 1 — merns ennte; 2 — U3BHATON KaHAJEI]
Il mopsnka; 3 — mnpuHOCAIAs apTepus;
4 — BpIHOCAIIAS apTepHs; 5 — Karcyia,
6 — cocynucThIi KIyOoueK; 7 — U3BUTOM
kaHajner | mopsiika; 8 — coOuparenbHas
TpyOOUKa
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B mouke coxepxkutcs okono 1 mumumona nedponoB. Hedpon coctout uz
noueunoeo menvya (Kamncyna HegpoHa, B KOTOPOH HAXOIUTCS KIyOOUYEeK Karmii-
JsIpoB) U Kananvya. CTEHKA KaHaJbIAa COJACPKHUT OJUH CIIOM SIUTEIHAIbHBIX
kieTok. Kamncyna Haxonurces B KOPKOBOM ciioe moyku. OT Hee OTXOJIUT U3BUTOM
kaHanern | mopsinka (Hucxodswas uacme Kanaibya), KOTOPHIA HICT K MO3TOBO-
My ciorw. B mo3roBom cioe kanaier | mopsiika oOpasyer nemiio (cpeowsis
yacmo kananvya). [1eTns Bo3BpamaeTcsi B KOPKOBOE BEIIECTBO, U TaM 00pa3yeT
u3uTol Kauanen |l mopsaka (eocxoosuyas wacme xananvya). Kananern |l mo-
psaKa BOagaeT B coouparenbHyto TpyOouky. CoOuparenbHble TPYOOUKH OTKPHI-
BalOTCS B TIOJIOCTh JIOXaHKU. OT JIOXaHKA OTXOAWT MOYeTOYHHMK. Moua 1o
MOYECTOYHUKAM HJCT B MOYeBOi My3bIpb. MOUYEBOW My3bIpb — ATO IOJIBII
MBIIICUHBIN oprad 00beMoM 0koJi0 7/00—750 MULITUITUTPOB.

OT MOYEBOTO MY3BIPS HAYMHACTCS MOYEHCHYCKATEJIbHBIH KaHaJ, KOTO-
PBIif 3aKaHYNBAETCSI OTBEPCTUEM.

B noukax oOpa3zyeTcst Mmoua, KOTOpasi COACPIKUT MPOTYKTHI OOMEHa.

Moua o6pa3syercs B 2 craguu. guibmpayus (00pa3oBaHHE MEPBUUHON
Moun) U peabcopbyus (00pa3oBaHuEe BTOPUIHON MOYH).

@OuabTpanms NPoUCXoaUT B Karicyse Hedpona. [lepBuynas Mmodya obpasy-
eTCsl pyu (PUIBTpAIMHU TUTa3Mbl KPOBH U3 KPOBEHOCHBIX KaIMJUIIPOB B TIOJIOCTh
Karcyssl. [lepBrudHas Moda 10 COCTaBy IMOX0Ka HA IJIa3My KPOBH, HO B HEH HET
OelkoB M KJIeTOK KpoBH. IlepBUYHAsi MOYA COACPKUT MPOTYKTHI TUCCUMUIIS-
IIUU ¥ OOJIBIIIOE KOJIMYECTBO HY)KHBIX OPTaHU3MY BEIECTB — TIIFOKO3Y, aMUHO-
KHUCTIOTHI, MUHEpaJbHbIe coiu. B cyTku obpaszyercs 150-180 nutpoB mepBuu-
HOW MOYH.

PeaGcopoums (oOpaTHOe BcachbIBaHMe) NMPOUCXOIUT B KaHaJbIle Hedpo-
Ha. 13 kancysnel HeppoHa mepBUYHAST MOYa UAET B U3BUTOM KaHaJell, TJe Mpo-
HCXOJUT OOpaTHOE BCACHIBAHHME B KPOBb BOJbI, TIIFOKO3bI, aMUHOKHCIIOT, NOHOB
HaTpus, Kaiusg. B pesynbraTe peabcopOumu 00pasyercs BTOPHUYHAST MO4YA.
OHa conep>KUT MOYEBHHY, MOYEBYIO KHCIIOTY, aMMHUaK, CylbdaTsl u Jip. B cyT-
K oOpasyercs 1,5 nuTpa BTopuyHOM Mouu. V3 KaHAIBIIEB OHA WAET B MOYEU-
HYIO JIOXaHKy M M0 MOYETOYHUKY TMOCTYMAeT B MOYEBOW MY3BIPh; U3 HETrO IO
MOYCHCITYCKATEIbHOMY KaHaJly BBIBOJIUTCS HAPYXKY.

O6pa3zoBaHre MOUYM PETryJUPYETCS HEPBHOW CHUCTEMOM M TyMOpajbHOU
(ropmonamu). LIeHTp MOYCHCITYCKAHUS HAXOAUTCS B CIIMHHOM MO3TE.

DYHKUUM IOYEK:

— PEryJHpYyIOT 00beMBbI KPOBH, IUM(BI U TKAHEBOU JKUIKOCTH;

— PeryJHupyIOT KUCIOTHO-IIEIOYHOE PAaBHOBECHE;

— PEryJMpyIOT apTepUaIbHOE JTABJICHHUE;

— PeryJupyrT 0OMEH YIJIEBOJIOB U OCIIKOB,;

— CEKpPETHPYIOT OHOJOrMYECKH aKTHBHBIC BellecTBa (QHTHOTEH3MH,
SPUTPONOATHH, TIPOCTATJIaHIUHbBI, PEHHH);

— MOICPXKHMBAIOT MOCTOSHCTBO BHYTPEHHEH Cpelibl opranu3ma (romeocras).

40

Page 40 of 146



. 2

Koxa — nHapyxublii mokpo Tema. [lnomans xoxu 1,5-1,6 m°. Ona co-
CTOMT U3 3-X CJI0€B. HapY)KHOTO — SITUIEPMHUCA; CPETHETO — COOCTBEHHO KO-
*H (JIepMbl); BHYTPEHHETO — TIOJIKO’KHOM KHPOBOH Kierdatku (puc. 29).

Puc. 29. CtpoeHne KOXH:
1 — snuaepmuc; 2 — aepma; 3 — MOJKOXKHAS KUPOBask KieTuyaTka; 4 — KPOBEHOCHBIE CO-
Cynel; 5 — moToBas xene3a; 6 — BoJOCSIHON (DOJUTUKYIT; 7 — TIIAJIKOMBIIIEYHOE BOJIOKHO;
8 — HepBHBIe okOoHUYaHUS, 9 — canbHas xkenes3a; 10 — Bosoc

Onuaepmuc 00pa30BaH SIHUTENHMATBHON TKaHBIO. TOJIIMHA SMUAESpPMHCA
0,07—2,5 mummumetpa. HapyXHbIil croif smumepmuca poroBoi, BHyTpeHHUNH —
POCTKOBBIH.

Pozosoii cnoti cOCTOUT U3 MEPTBBIX KJIETOK. DTH KIETKU CIyIIUBAIOTCS U
3aMEHSIOTCS HOBBIMHM (Pa3BUT Ha JAJ0HAX M ITOJOIIBAX).

Pocmiosbiil cioti HAXOAUTCS MO POTOBBIM clioeM. OH COCTOUT M3 KHUBBIX
KJIeTOK. KIIeTKr poCcTKOBOTO CII0s JENATCS M 00pa3yOT HOBBIE KIIETKH, KOTOPBIE
3aMEHSIOT KJIETKA POTOBOTO CIIOs snuaepmuca. KiIeTku pocTKOBOTO Closl co-
aep>katT mUrMeHT MenanuH. OH MPHUIAeT KOXKe ONpeAeTICHHBIHN IIBET U 3alHUIacT
OpraHu3M OT BPEIHOTO JIEHCTBUS YIbTPAPHUOIECTOBBIX TyUeH.

B smumepmuce ecth 4yBCTBUTEIbHBIC HEPBHBIC OKOHYAHUS (PEICTITOPHI).
[Tpon3BOMHBIMU POTOBOTO CIIOSI SIUACPMHCA SBISIOTCS Hoemu (PacTyT BCIO
KH3HB).

Co0cTBEeHHO Ko:Ka (mepMa) JiexkuT mmoj snuaepmucoM. OHa MMeEeT TOJ-
mmHy ot 0,5 10 5 MuuMeTpoB. B 1epMe BBIIEIAIOT COCOYKOBBIN M CETYATHIH
CJIOH.

Cocourogulil c10ti COCTOUT U3 PHIXJION COEAMHUTENbHON TKaHU U 00pa3yeT
BBICTYTIBI B dniuiepMuc. OH COEPKUT BOJIOKHA, KOTOPBIE MPHIAIOT KOXKE MPOoY-
HOCTh M YIPYTOCTh, KPOBEHOCHBIE U JUM(ATUYECKHE COCYIbI, PEIENTOPHI.

41

Page 41 of 146



ITon cocoukoBBIM HaxoAMUTCS cemuamblil ciou. OH CONEPKUT CalbHBIE, IMOTO-
BBI€ JKEJIE3bl, BOJIOCSHBIE CYMKH.

Tlomosas sceneza nmeet teno (kenesucras TpyOKa) ¥ BHIBOJHOM HPOTOK,
KOTOPBIN OTKPHIBACTCS HA MOBEPXHOCTU KOXKHU. Y dYeloBeKa 2—3 MUJIJIMOHA T10-
TOBBIX eJie3. MHOTO MX Ha Julle U JaoHsIX. [IoToBbIe &ene3bl BhIICIAIOT MOT.
ITot conepxur H,O, ammuak, MOYEBUHY, MUHEPAJIBHBIE COJIH.

Canbubie dcenezvl BBIACISIOT XUP, KOTOPBIA CMa3bIBaeT BOJOCHI, KOXY U
JeNaeT UX JIACTUYHBIMU. [IpOTOKHU CaJIbHBIX JKEJI€3 OTKPHIBAIOTCS B BOJIOCSHBIC
CYMKH.

Bonocwl sBISITOTCS pOroBBIMU 00pa30BaHUSIMU KOXKH. COCTOSIT U3 BOJIOCS-
HOM JyKOBHUIIBI, KOPHSI W CTEp>KHS. BoiocsHas JIyKOBUIIa U KOPEHb BOJIOCA
OKPYKEHBI BOJOCSHOW CyMKOM. K BOJIOCSIHOM JIyKOBHUIIE MOIXOMST COCYIbI U
HepBbl. K BOJNIOCSAHONM CyMKe MPUKPEIUISIETCS MBIIIIA, KOTOpas MOAHUMAET BO-
J0C.

[Tox nmepmoit HaXOAUTCS MOAKOKHAS KUPoBasi KieTyaTka. OHa obpazo-
BaHA PBIXJIOW COCIMHUTEILHOW TKaHbIO. JKUp 3alMINAcT TKAHW W OpPTraHbl OT
MEXaHNYECKHUX BO3JICUCTBUN U X0J10/4.

DOYHKIUHN KOMKH:

— 3alllUTa OpraHu3Ma OT BPEAHBIX BO3JAEHCTBUN (PAKTOPOB BHEUIHEH
cpeabl (MEXaHUYCCKUX , XUMHUECKUX , IPOHUKHOBEHUS MUKPOOPTraHU3MOB);

— ydYacTByeT B TepMoperyisiiuu (oIep>KUBaeT U COXPaHACT TeMIIepaTy-
py Tena);

— ydJacTByeT B oOMeHe BelecTB (oOMeHe BuTtamuHa D, MOYEBHHBI, BOIHO-
COJICBOM);

— SIBJIAETCS OPIaHOM OCsi3aHHUs (B KOXKE HAXOMATCS OCA3aTeNbHbIC, TEMIIC-
patypHbIe U 00JIEBbIC PELIEITOPHI).

KoHTpoJibHBIE BONIPOCHI
Kakue BeniecTBa 00pa3yroTcs B Iporiecce 0OMeHa BEIIECTB B OpraHu3Me?
Kakue cucreMbl OpraHoB y4acTBYIOT B BBIICJICHUH MPOTYKTOB OOMeHa?
Ha3zoBute yacT MO4YEBBIIETUTEIIBHON CUCTEMBL.
['1e pacroaoxeHbl MOYKH ?
YeM MOKPHITHI TOYKH ?
YTo mpoxoauT Yepe3 BOpoTa MOUKH?
Kak Ha3bIBAaFOTCS CIIOW TTOYKH ?
YTo HAXOIUTCSA B KOPKOBOM M MO3T'OBOM CJIOSIX TTOYKH ?
Yro oOpa3yeT MO3roBOH CIIOM?
. Urto sABIAETCS CTPYKTYPHOU M (PYHKITMOHAILHON STUHUIICH TTOYKH ?
1. VI3 kakux yacTeil cOCTOUT HEPPOH?
2. Uto HaxomuTcs B Kancyie HedgpoHa?
13. B kakoMm cjioe TOYKH HaXOASITCs Karcysibl He(hpOHOB?
14. Kakue yactu umeeT kaHaien Heppona?
15. Kyna oTkpbIBatoTCsi cOOMpaTesbHbie TPYOOUKH ?

BEBO®ONOOAONE
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16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
21.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

HazoBute cranuu 06pa3oBaHusi MOYH.

['ne n kak mpoucxoauT oOpa3oBaHUe MEPBUYHON MOUYHN?

['ne 1 kak mpoucxoauT 00pa3oBaHKe BTOPUIHONU MOYHU?

Urto conepKUT nmepBUYHAsS MOYa?

YTto comepKUT BTOpUYHAS MOYA?

['te HaxoAUTCS IEHTP MOYCUCITYCKAHHS ?

HazoBute QpyHKIIMU MOYEK.

Yro Takoe koxa? Ha3zoBure ciou KOXHU.

Kakoli TkaHbI0 00pa30BaH AMHUIECPMHUC?

Ha3zoBute ciou annaepmuca.

N3 KakuX KJIETOK COCTOUT POTOBOM CIIOH ammaepmuca’?

N3 xakux KJIETOK COCTOUT POCTKOBBIN CIIOM driuepmuca?
Kax Ha3piBaeTcs MUTMEHT KOXKHU M B KAKOM CJIO€ OH HAXOJUTCS ?
Ha3zoBute ciou nepMel.

Kakoii TkaHbr0 00pa30BaH COCOYKOBBIN CIIOM IEPMBI M YTO OH COACPIKUT ?
['ie HaxoUTCS CeTYaThIM CIIOM IEPMBI M UTO OH COJIEPIKHUT?
Pacckaxure 0 CTpO€HHH ITOTOBOU JKEJIE3BL.

Yrto conepkuT not?

UTOo BBIAEISIIOT CATbHBIC KEJIE3bI ?

HazoBute QpyHkImm >xupa.

PacckaxuTte o cTpoeHuu BojoCa.

YTo HAXOIUTCS IO IEPMOIA?

Kakoii TkaHbt0 00pa3oBaHa MOIKOKHO-KHPOBAs KJeTuyaTka?
HazoBute pyHKIIMN KOXKH.

Tema 13. HEPBHASI CUCTEMA. CTPOEHUE U ®YHKIIUU

CIIMHHOI'O MO3r'A

HepBHas cucTeMa BBINIOIHSACT CIEAYIOINE (PDYHKUMH:

00BbEIMHAET YacTU OpraHu3Ma B €IMHOE LIEJIOE;

perynupyer paboTy BCEX OpraHOB U CUCTEM,;

CBS3bIBACT OPraHM3M C BHEIIHEN Cpenou,;

ONPENEIIAET NaMATh, CO3HAHUE, MBIIUIEHUE U PEYb YEJIOBEKA.

HepBHast cucTteMa aHATOMHMYECKH MOAPAa3IeIsieTcsl Ha ICHTPAIbHYIO
(IHC) u nepudepuueckyto (ITHC). IlenTpanbHas HEepBHas cucTeMa — 3TO TO-

JIOBHOM

U criuHHOM Mo3r. [lepudeprueckas HepBHas cucTeMa — 3TO HEPBHbBIC

y3JIbl, HEPBBI U UX OKOHYAHHSI.
HepBHble y31bl (raHMIMKA) — 3TO TPYyINa HEWPOHOB, KOTOPbIE HAXOISITCS
3a MpeneaMy LUEHTPAIIbHOM HEPBHOW CHUCTEMBI. B opraHax M TKaHAX HEPBbI
00pa3yroT perenTopsl (HEPBHBIC OKOHYAHHS).
HepBhas cucrema mo (pu3noJI0ru4ecKOMY JAeMCTBHIO JCIIUTCA HAa COMa-
TUYECKyl0 U BeretatuBHyw. Comamuueckas uepeHas cucmema OTBEYaeT 3a
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paboTy CKEJIETHBIX MBIIIL, HHHEPBUPYET KOXY, KOCTH, OpraHbl 4YyBCTB. Beze-
MamueHas HepeHas cucmema Peryaupyer padoTy BHYTPEHHHX OPIraHOB: Cep/I-
11a, KPOBEHOCHBIX COCY/IOB, K€YK, I€YEHH, JIETKUX U MTOYEK.

HepBHas cucrema oOpazoBaHa HEpBHOM TKaHbl0. HepBHAst TKaHb COCTOUT
W3 HEUPOrJauu U HEMPOHOB. HelpoH — HepBHas KJIETKA, KOTOpas HUMEET OT-
pocTku. JUIMHHBIA OTPOCTOK KJIETKM Ha3bIBaeTCs akcoH. KOopoTkue oTpocTku
Ha3bIBAIOTCS OeHopumbl. Tela HEHPOHOB U IEHAPUTHI PACIONOKEHBI B CIMHHOM
U TOJIOBHOM MO3r€, HEPBHBIX y3J1aX M 0Opa3yloT cepoe BEIIeCTBO. AKCOHBI
HEUPOHOB 00pa3yroT Oeioe BENIECTBO T'OJIOBHOTO M CIIMHHOI'O MO3ra M HEPBHI.
JleHIpuThl MPOBOJAT BO30YKJIEHHE K TEIy HEPBHOW KJIETKU. AKCOH IepenaeT
UMIYJIbC OT KJIETKU K APYTUM HEPBHBIM KJIETKaM U pabOYUM OpraHam.

CnuHHOW MO3r HaxXOJUTCS B KaHajle MO3BOHOYHHMKA. [[MMHA CIMHHOTO
mo3ra 41-45 cantumetpoB, quamerp — 1 cantumerp. CIMHHOM MO3T MOKPBIT
3-ma obonoukamu: HapyXHOU (TBEpOH), cpeHel (MayTHHHOM) M BHYTPCHHEH
(cocymuctoit). Mexay NHayTHHHOW M COCYAHMCTOM O0OJOYKAMH HAXOIHUTCS
CIIMHHOMO3TOBasl )KUJIKOCTb.

Ha nepenneit u 3aHeil MOBEPXHOCTU CIIMHHOTO MO3Tra UMEIOTCS MPOAOIh-
Hble 00p03/1bl. OHU AENAT CIMHHOM MO3T Ha MPaBYIO U JIEBYIO OJIOBUHBI.

Ha momepeunoM paspese CHMHHOTO Mo3ra 3aMeTHoO 2 cios (puc. 30).

IC

/7

1 J

Puc. 30. Cxema morepevHoro cpe3a CIMHHOr0 MO3ra.
1 — mepenHss cpeAWHHAA IIENb; 2 — 3aJHAS CpeauHHas 60po3na; 3 — CIHUHHO-MO3TOBOM
KaHaJ, 4 — mepeHue pora ceporo BEIIECTBa; 5 — 3aJlHUe pora ceporo BemecTra, 6 — 6o-
KOBBbIE pora ceporo BellecTBa, / — Oenoe BelecTBO; 8 — CMeNIaHHbI CIMHHOMO3TOBOM
HepB; 9 — mepeHue KOPEIIKH CIIMHHOMO3TroBoro Heppa; 10 — 3amHue KOPEIIKH CITUHHO-
MO3roBoro HepBa, 11 — mepenHsis BETBb CIMHHOMO3TOBOTO HepBa, 12 — 3anHsis BeTBb
CIIMHHOMO3TOBOTO HEpBa; 13 — TeJo 4yBCTBUTEIHHOTO HEHPOHA
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B 1nieHTpe pacrnonokeHo cepoe BeliecTBO, KoTopoe umeeT Gpopmy 6abou-
KU. BHyTpu ceporo BeniecTsa HaXOAUTCS CIMHHOMO3IOBOM KaHajl, KOTOPBIU CO-
JEPKUT CIIMHHOMO3TOBYIO JKUJKOCTh. B cepom BelecTBe gvidensom nepedHue
U 3a0Hue poea, a B TPyAHOM OTJeNE O0Kogble pozca. B 3aiHue pora BXOJAT aK-
COHbL UYECM UM ENIbHBIX HEUPOHOE, KOTOPbIE MEepeIatoT BO30YK/ICHUE B CIIHH-
HOUM Mo3r. Tena 4yBCTBUTENBHBIX HEHPOHOB JIEkKAT B CIMHHOMO3TOBBIX Y3JIax.
B 3amHux porax HaxoAsTCS 6CMAGOUHbBlEe HEUPOHbl, KOTOPHIE MEPEKIIOYAI0T
BO30Yy)KJIEHUE Ha JBUTATEebHbIE HEHPOHBI. B mepenHux porax pacrnoliararorcs
mena dguzamebHuIX Heiiponos. OT HUX OTXOMAT JTMHHBIE OTPOCTKU (aKco-
HBI), KOTOpBIe 00pa3yroT nepeanue (ABurareibHbie) Kopemku. [To 3Tum koper-
KaM BO30YXJeHHE MepenaeTcs paboyemMy oprasy.

BTopoii cioit — 0eJioe BemecTBO, KOTOPOE PACHOJIOKEHO BOKPYT CEPOTO
BeniectBa. OHO 00pa3oBaHO akCOHaMM HepoHoB. HepBHBIE BoJioOKHA 0enoro
BellecTBa 00pa3yloT npoBojsmue myTd. OHU COEIUHSIOT COIMHHOW MO3T C To-
JIOBHBIM MO3roM. [IpoBojsiue myTu OBIBAIOT BOCXO/ISIIME (1YBCTBUTEIIBHBIC) U
HHUCXOJAIIME (IBUraTeibHbIe). Bocxopsime myTH mnepenaroT Bo30yKICHHE B
TOJIOBHOM MO3T, @ HUCXOJISINE — OT T'OJIOBHOTO MO3ra K pabOunuM OpraHam.

Ot cnuHHOTO MO3ra OoTX0MuT 31 napa cnunHomo3206vix Hepeos. Kax bl
HEPB COCTOUT M3 JBYX KOPEILIKOB: NMEPETHEr0 U 3aHEr0. [lepedHue Kopeuwku —
3TO OTPOCTKH IICHTPOOCIKHBIX (IBUTATEIBHBIX) HEHPOHOB. 3a0Hue Kopeuku —
3TO OTPOCTKH LEHTPOCTPEMHUTEIIbHBIX (4yBCTBUTEIIBHBIX) HEHPOHOB. [lepenHuii
U 33JHUM KOPEIIKH 00pa3yloT CMEUIaHHBIM CHUHHOMO3roBOM HepB. CHHHHO-
MO3rOBBIE HEPBbI BBIXOAST M3 MO3BOHOYHOTO KaHAlla Yepe3 MEKIO3BOHKOBBIC
OTBEPCTHUS.

CrnuHHON MO3T uMeeT 2 ymonujenusi (IICHHOE W TOSICHUYHOE), KOTOPbIC
SBJIIFOTCS. MECTaMH BBIXOJIa CIIMHHOMO3IOBBIX HEPBOB K BEPXHHM M HMKHHM
KOHEYHOCTSIM.

@yHKIMH CIHHHOT0 MO3ra;

— NPOBOOHUKO0EAA. CIMHHOW MO3T IPOBOJUT UMIYJBCHI OT PELENTOPOB K
TOJIOBHOMY MO3Ty (IO YyBCTBUTEJIBHBIM ITyTSIM) U OT TOJIOBHOTO MO3ra KO BCEM
gacTsM Tela (1o JBUTaTeIbHBIM MyTAM);

— peghiekmopHasa: B CIMHHOM MO3T€ HAaXOJSTCS LIEHTPBI OTJEICHHS TI0Ta,
pacuIMpeHus 3payka, ABMKEHUS nua(parmMbl, BHIJCICHUS] MOYH, BHIBEJICHUS Ka-
JIOBBIX MAcC U3 KUIIIEYHUKA U MOJOBOM (DYHKIIUH.

PaboTy ciMHHOTO MO3ra KOHTPOJIUPYET TOJIOBHOU MO3T.

KoHTpoJsbHBIE BONIPOCHI
HazoBure QpyHKIIMM HEPBHOM CHCTEMBEI.
Ha3zoBute oTaensl HEpBHOW CUCTEMBI.
UTo OTHOCHUTCS K IIEHTPAILHON HEPBHOU cUCTEME?
Yro oTHOCUTCSA K iepudepruyeckoil HepBHOM cucTeme?
3a 4TO OTBEUAET COMAaTHYeCKasi HEpBHAs cCUcTEMa?

akrwpNE
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Urto perynupyeT BereTaTuBHas HEPBHAs cUcTeMa?
Onuimre cTpoeHUEe HEMpOHa.
['ie pacnionoskens! Tena HeMpoHOB? UTo oHM 00pa3yroT?
['te pacnonokeHbl OTPOCTKU HEHpPOHOB? UTO OHM 00pa3yroT?
0. I'me HaxoauTCa COMHHON MO3r?
1. HazoBurte 000J104KH CHUHHOTO MO3Ta.
2. Uto nMeeTcs Ha TTepeIHeH U 3aJHCH MOBEPXHOCTH CIIMHHOTO MO3Tra?
13. I';me pacmosokeHo cepoe BEIeCTBO CTUHHOTO MO3ra?
14. Yrto HaXoaAMTCS B IIEHTPE CIIMHHOTO MO3Ta?
15. I'me HAXOAATCS Tena YyBCTBUTEIBHBIX, BCTABOYHBIX W JBUTATEIbHBIX
HEHPOHOB?
16. I'ne HaxoauTcs Oeroe BEIecTBO CIIMHHOTO Mo3ra? Yem oHO 0Opa3oBaHO?
17. CkonbKo map HEpBOB OTXOJUT OT CIIMHHOTO MO3ra?
18. U3 kakux KOPEIIKOB COCTOMT CTMHHOMO3TOBOM HEPB?
19. Yto Takoe mepesHUE KOPEIIKH ?
20. Yto Takoe 3aJlHHE KOPEIIIKH ?
21. HazoBuTte QPyHKIIMM COUHHOTO MO3Ta.

MR R O©®NO

Tema 14. CTPOEHHUE I'OJIOBHOI'O MO3T'A

I'os10BHO# MO3r HAXOIUTCS B MO3TOBOM OT/ele yepena. OT HEero OTXOsT
12 map depenHo-MO3roBBIX HEPBOB. Macca TOJIOBHOTO MO3Ta B3POCJIOrO Yelo-
Beka 1300—1500 rpamm. I'010BHO#T MO3Tr COCTOMT M3 5-TH OTHEJIOB. IEpPEIHE-
ro, MPOMEXYTOUYHOIO, CPEJIHETO, 3aIHETO U IPOI0JITOBATOrO.

I'0/10BHO# MO3T MOKPBIT TPeMsi 000JI0YKAMH

— TBepAO# (COCTOMT U3 COCAMHUTEIILHOW TKAHU M BBIMOIHSIET 3aIlIUTHYIO
byHKIIHNIO);

— MayTUHHOU (COAEPIKUT HEPBBI U KPOBEHOCHBIC COCY/IbI);

— cocyaucToi (borara KPOBEHOCHBIMHU COCYIaMH).

Mexay nmayTUHHOM M COCYAMCTON 000J0YKaMH HaXOAMTCS CTMHHOMO3TO-
Bast )kuIKocTh (puc. 31).

IIponoaroBaTelii MO3r COEAUHSAECT CIIMHHOM M TojloBHOM mo3r. OH oOpa-
30BaH O€JbIM BEIIECTBOM, B KOTOPOM JI€XKAaT sijipa CEpOro BellecTBa. 3/eCh
Haxoautcs |V xenynoyek mo3sra.

DyuKyuu npooonzosamozo mMo32a. NPo8oOOHUKOBAs. TIPOBEICHUE UMITYIIb-
COB M3 CIIMHHOI'O MO3Ta B BBIIICICKAIINE OTACNIBI TOJJOBHOTO MO3ra U 00paTHO;
peghrekmopHas — 37€Ch HaAXOASATCS IIEHTPBI KU3HEHHO BAXKHBIX (YHKITUN: JbI-
XaHus, pabOTHI cepiiia, TOHyca COCYJIOB; MUIIEBAPUTEIbHBIX pediiekcoB (coca-
HUSI, CIIFOHOOTACICHHUS, BBIACICHHS KEJIYI0YHOTO COKa M Jp.); 3alllUTHBIX pe-
¢bexkcoB (Kalwisl, YMXaHKsi, MUTAHUSI, PBOTHI).
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Puc. 31. CaruttanbHblii pa3pe3 roJOBHOTO MO3Ta 4eJIOBEKa:
1 — nmpononroBateiii MO3T; 2 — MO3XKEUOK; 3 — MOCT; 4 — HOXKKH MO3Ta; 5 — MpOMexy-
TOYHBIN MO3T; 6 — MONTyIIapus NepeaHero Mo3ra

3agHuii MO3r COCTOMT M3 MOCTa M MO3iKeuka. Mo3xceuoK NESKUT HaJ
MPOIOJITOBATEIM MO3roM. OH COCTOHT U3 JBYX HOJYIIAPHI, KOTOPBIE COCITUHS-
10TCsl yepBeM. [lomymiapusi MOKPBITHI CEPBIM BEUIECTBOM — KOPOHM, KOTOpas
UMEET H3BUJIMHEI.

DyHKUUU 3a0HE20 M032a. NPOBOOHUKOBAs. — TIPOBEICHUE UMITYJIbCOB H3
MPOJIOJITOBATOTO MO3Ta B BBINICICKAIINE OTACIBI TOJIOBHOTO MO3ra U 00paTHO;
perekmopHas — 31eCh HAXOIATCS [ICHTPHI

— KOOpPJWHAIIUM JBUKEHU;

— paBHOBECHS U O3Bl TEJA,

— PETYJISALUYU MBIIICYHOTO TOHYCA.

MocT perynupyer IBUKEHUS TIIa3HBIX SOJIOK, COKpAIEHUE MBIIII JIUIIA,
KOTOpbIE 00ECIIeYNBaAIOT MUMUKY.

Cpennuii M0O3r HaXOIUTCS MEXIY MPOMEKYTOYHBIM MO3TOM U MO3KEY-
koM. COCTOUT M3 YETBEPOXOJIMHUSL U HOKEK MO3ra. B meHTpe ero mpoxoauT y3-
Kkuii kaHan (BoJOnmpoBo), Kotopbiii coeauusieT 1V u Il xenymouku mosra.

DyHKyUU CPEOHe20 M032a. NPOBOOHUKOBA. — TIPOBOUT UMITYIILCHI OT 3a]1-
HETo MO3ra K MPOMEXYTOYHOMY MO3TY M OT KOPBI OOJBIINX MOMyMIApUil K Mpo-
JI0JITOBATOMY ¥ CITUHHOMY MO3TY; pehieKmopHasi — 311€Ch HAXOATCS IICHTPHI

— PETYIISAIUYU MBIIICYHOTO TOHYCA U MO3BI;

— HMHHEPBAIIMU MBIIIII] TJ1a3a,;

— TMOJKOPKOBBIC IIGHTPHI 3peHust (BepxHue Oyrpbl) W ciyxa (HIKHHE

OyTpHI).
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IIpoMekyTOUHBII MO3I PacCIOIOXKEH HaJl CPEIHUM MO3rOM, Toj 00Jib-
UMY TIOTYIIAPUIMH niepeaHero Mo3ra. COCTOUT U3 JIBYX YacTeil: 3pUTEIbHBIX
OyrpoB (Tayamyca) ¥ oa0yropHoi obiactu (rumoranamyca). 31ech HaXOUTCs
Il sxemymouek mo3sra.

DyHKYUU NPOMENHCYMOYHO20 MO32A. NPOBOOHUKOBAsL — TIPOBOAUT BO3-
OyXICHHS OT HIDKENEKAIIUX OTJEIOB TOJOBHOTO MO3Ta K OOJIBIIMM MOJIyIIa-
pusiM U 00paTHO; peghiekmopHas.

1. Tamamyc — TMOAKOPKOBBIN IIEHTP BCEX BUIOB YyBCTBUTEIBHOCTHU (IICH-
TPBI 3pEHUs, CIIyXa, OCSI3aHUs, BKyca). B HeM HaXOAATCs IICHTPHI PEryIiuy CHa
1 00JIPCTBOBAHUS, SMOLIMMA M TICUXHYECKOMN NeATCIbHOCTH.

2. B rumotanamyce HaXOJSATCS IEHTPHI peryiisiiuu oOMEHa BeIIecTB, TO-
MeocTasza, pabOThl CEpPJIEYHO-COCYJUCTON CHUCTEMBbI, IEHTPHI MHUIIEBAPCHUS,
YKaXIbl, TOJI0JIa, TEMIIEPATYPHI TeJIa.

['unotanamyc BBIJEISET HEUPO2OPMOHBL, KOTOPHIE PETYIUPYIOT padoTy
runodusa. ['unodus perynupyer paboTy APyrux *ejne3 BHYyTPEHHENW CEKPELHH.

Iepeanuii Mo3r cocTouT u3 Oosbmux moaymapuii (oxoso 80 % maccel
MO3ra) ¥ MO30JIMCTOro Tea. 3aech Haxomarcs | u |l sxenynouku mo3ra.

bosbime nomymapusi — 3TO BBICHIMK OTJEN HEPBHOM cucTembl. OHU MO-
KPBITHI CEPhIM BEIIeCTBOM — Kopoii. Kopa 0onbIux moiymapuii iMeeT ToJI-
mHy 2—4 muwimumerpa. CoctouT u3 14-Tu MUUIMapA0B HEPBHBIX KIIETOK, KO-
Topele 00pa3yroT 6 cioes. Ilox kopoit HaxoauTes Oelloe BEIeCTBO, B KOTOPOM
eCTh Tesla HeHpOHOB (MoaKOpKOBhIe siapa). Kopa umeer O0opo3nsl (yriryOseHus)
¥ U3BWIMHBI (CKiIaaku). OHM YBEIUYMBAIOT ILIOIAIb KOPBI, KOTOpask COCTaBIIS-
er 2000-2500 cM®. 3 znpbokue Gopo30bl Pa3ICISIOT KOPY Ha 00/ JOOHYIO,
BHCOYHYIO, TEMEHHYIO U 3aThUIOYHYIO. Jl0JIU KOPBI COIepKAT pa3IudHbIC 30HbL:
3pUTENIbHAs 30Ha HAXOAWTCS B 3aTBUIOYHOM J10JI€, 30HA KOXXHO-MBIIIEYHOTO
YyBCTBA HaXOJMUTCS B TEMEHHOH J10Jie, CIyXOBasi 30HA HAaXOJUTCA B BUCOYHOM

noie (puc. 32).

Puc. 32. Jlonu KOpbI IepeTHETO OT/IeNIa TOJIOBHOT'O MO3Ta!
1 — 3areinoyHas; 2 — teMeHHas, 3 — BucouHas, 4 — 1o0Has
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@OYHKIUH KOPBHI F'OJIOBHOT'0 MO3ra:

1. Perynupyet paboTy BCceX OT/JIEJIOB I'OJIOBHOTO MO3Ta U CIUHHOTO MO3Ta.
2. Ananmuzupyet uHdOpMaIio, KOTOpas MOCTYMAET OT OPTaHOB YyBCTB.
3. SIBnsercs LEHTPOM YCIOBHBIX PEQIICKCOB.

4. OtBeyaeT 3a 00y4EHHE, MBIIIUICHHUE, TAMSITh U PEYb.

HRRBOOoNoORA~WDNE

0.
1.
2.
13.
14.
15.
16.
17.
18.
19.
20.
21.

KoHTpoJsbHBIE BONIPOCHI
['ne HaxoauTCs TOJIOBHOM MO3r?
CKOJIbKO Tap 4epermHO-MO3TOBBIX HEPBOB OTXOIST OT F'OJIOBHOTO MO3ra?
HazoBute oTa€1BI TOJTOBHOTO MO3Ta.
HazoBute 000J104KH TOJIOBHOTO MO3TA.
Urto coenuHseT mpoaoaroBateiii Mmo3r? Uem on o6pazoBan?
HazoBute GyHKIIMU POOITOBATOTO MO3Ta.
Kaxkue 1ieHTpbl coep>KUT MpOA0ATOBATHIN MO3T?
N3 vero cocTout 3aaHMI MO3T?
Pacckaxkure o CTpOEHUM MO3KEUKa.
Kakue ¢hyHKIIMM BBIMOTHSIET MO3KEUOK ?
I'ne HaxomuTes cpenuuii Mo3r? M3 uero o cocTouT?
Kakune hyHKIIMM BBITOTHICT CPETHUN MO3T?
I'te pacnosio’keH MPOMEKYTOYHBINH MO3T? M3 4ero oH cocTouT?
Kaxkue 1ieHTpsl copepxkaTcs B TajJamyce?
Kaxkue 1ieHTphl HaXOATCS B TUIIOTAIaMyce?
Yro perynupyet runodus?
W3 gero cocTout nepeaHuii Mo3r?
Pacckaxurte o cTpoeHUM KOPBI IEPETHETO MO3TA.
HazoBure 10111 KOpbI TOJIOBHOTO MO3TA.
Kaxkue 30HBI HaXOAATCS B 3aTBUIOYHON, BUCOYHON U TEMEHHOU 10JIIX 7
[lepeuncnure GyHKIIMHA KOPHI TOJIOBHOT'O MO3TA.

Tema 15. OPT'AHBI YYBCTB.
CTPOEHHME U ®YHKIIUU OPI'AHA 3PEHUASA

Opranbl YyBCTB — 3TO OPraHbl, KOTOPbIe MPUHUMAIOT CUTHAJIBI U3 BHEIII-
Hel cpeapl. Onu nepenatotr nHpopmanmio B [IHC. Yenosek umeer opransl 3pe-
HUSI, CIyXa, OOOHSHHsI, OCSA3aHMs, BKyca W paBHOBeCHsSA. UEIOBEK C MOMOIIBIO
OpraHoOB YyBCTB OPHEHTHPYETCS B OKPYXKAIOIICH cpejie.

AHAJIM3aTOP — 3TO CHCTEMa, KOTOpas MPUHUMAET, MMEPeaacT U aHATH3H-
pyeT uH(oOpMaIKO O BHEIIHEH W BHYTPEHHEU cpelie OpraHu3Ma. AHAJIN3aTop
coctout u3 3-x yacteil: 1) mepudepuueckas 4acTh — 3TO PEIENTOPHI OpraHa
YyBCTB; 2) NMPOBOJHHUKOBAs 4aCTh — 3TO HEPBBI, MO0 KOTOPBIM BO30YXKICHHE
(MMIyJIbC) MIIET OT OpraHa 4yBCTB B KOPY I'OJIOBHOTO MO3ra; 3) IEHTpabHas
9acTh — 3TO 30Ha KOPBI TOJIOBHOTO MO3Ta, IJIe HJIET aHAJN3 HH(POPMAIIUH .
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Opran 3peHusi — 3TO TJia3a U BCIIOMOTaTeNIbHbIN anmnapar: OpoBHU, PECHU-
IIbI, BEKH, CJIC3HBIC JKEJIe3bl, I1a3HbIe MBI (puc. 33).

Puc. 33. BciomorarenbHblii annapaT opraHa 3peHus:
1 — ciie3Hble Keme3bl; 2 — KaHal CIS3HOM JKeje3bl; 3 — pecHUIbl; 4 — OpoBU

Bcnomozcamenvuwiii annapam 3amyinaeT riaza OT MbUIM, CHEra, OT Mexa-
HUYCCKUX U XUMUYECKUX TTOBPEIKIACHUM.

Inas, unu 2nasznoe s1610K0, HAXOUTCS B Ta3HMIE Yyepena. [ azHoe s10710K0
uMeeT 3 000JIOUKH:

— HapyXHyI0 — (ubpo3Hyo (0ea0uHy0);

— CPEIHIOI0 — COCYIMCTYIO;

— BHYTPEHHIOIO — CETYATYIO.

Hapy:xHasi 060/104Ka BIiepeaid 00pa3yeT Mpo3pauHyro it cBeTa 000J104-
Ky — poeosuyy, a c3au 00pasyeT IIOTHYIO 000104uKy — ckiepy (puc. 34).

Puc. 34. Cxema ropu30HTANIBHOTO pa3pesa riasa:
1 — poroBuia; 2 — pagyxHas 000JI09Ka; 3 — XpyCTaUK; 4 — TMepeaHss Kamepa 1i1a3a; 5 —
3aHAs Kamepa rias3a; 6 — pecHu4Hasi Mbla; / — ckiepa; 8 — cocyaucras o0onouka; 9 —
ceruatka, 10 — 3purenbHbIil HepB; 11 — MecTo m300pakeHust Ha ceTdaTke; 12 — CTEeKIOBHIHOE
teno, 13 — xenroe matHO, 14 — citenoe msaTHo
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Cocyaucras 000/104Ka UMEET MHOTO KPOBEHOCHBIX coCcynoB. OHa cocTo-
UT U3 3-X YacTeil: COOCTBEHHO COCYIMCTOW, PECHHYHOTO Tela U PaTYXKKH.
BHyTpeHHsIs1 cTOpOHa COCYyIHCTOM OOOJOYKH COJIEPKUT MUTMEHTHbBIE KIIETKHU.
[lepenusst yacTh COCYaUCTON 000JIOUKH 00pa3yeT paodyiicky, KOTOpask COACPIKUT
nurmMeHT. OH OKpalMBaeT TIJia3a B pas3Hbld LBET — ToOJdyOOl, KOpUYHEBBIH,
YEPHBIH.

Mexy poroBuliel U pay>KKOi HaXOJIUTCSL nepeoHsss Kamepa 2na3d, KoTo-
pas 3amoJIHeHa XHUJIKOCThIO. B panyxke umeercs 3payok (Kpyrioe OTBEpCTHE).

3a 3paykoM HaXOAMUTCS MPO3pauHbld xpycmanuk. OH uMeeT GopMy ABOS-
KOBBIMYKJION JTUH3bI. MeXly paayKKol U XpyCTaIUKOM HAaXOJTUTCS 3a0HAA Ka-
Mepa 2naza, KOTOpas 3alloJHEHAa >KUIKOCTBIO. 33 XPYCTaJIMKOM HAXOIUTCS
CMeKI08UOHOe MeJlo.

CeryaTka COACPKUT 3PUTENBHBIE PELENTOPBl — HAJAOYKU U KOADOUYKU.
B ceTuaTke HaXomUTCS OKOJIO 7/ MIJUTHOHOB KoJ60o4ek u 130 MUIIITMOHOB maso-
yek. Ha cetuarke okycupyercs mzodpaxenue npeamera. [lamouku comepxat
3pUTEIBHBIM MUTMEHT — pOOJOnCcUH W BOCIIPUHUMAIOT cyMepeuHbli cBeT. Koi-
00YKHM UMEIOT MUTMEHT UO0OONCUH U BOCTIPUHUMAIOT JHEBHOM CBET U LIBETA MpH
ApKOM OCBelleHnH. HanpoTuB 3padka pacmoIORKEHO KENToe HATHO. sKenmoe
HAAIMHO — DTO YYaCTOK CETYATKH, B KOTOPOM UMEETCSI MHOTO perenTopoB (KoJi-
0ouek). OKOJIO KENTOTO IMATHA eCTh y4aCcTOK, KOTOPBIA HE COMCPKUT 3PUTEIIh-
HBIX PELENTOPOB. JTOT YYaCTOK HA3bIBAETCS clienoe nATHO. Clienoe namuo —
3TO MECTO BBIX0J1a 3pUTEIBHOTO HepBa (puc. 35).

Puc. 35. Cxema cTpoeHHs CeTUATKU!
1 — nUrMeHTHBIH SIIUTENNH, 2 — MMAJOYKH, 3 — KOJIOOUYKH

CTpyKTypHI, 4epe3 KOTOphIE MIPOXOJIAT JIydH CBETa, 00pa3yloT ONMTHUYECKYIO
cucreMy ria3a. Onruyeckasi CMCTeMa COCTOUT M3 POTOBHIIbI, KUJIKOCTH IIe-
pEIHEN Kamepsl, 3payka, >KUAKOCTH 3aJHEN Kamephl, XPyCTallUKa, CTEKIOBUI-
HOro tena. [ 1aBHbIe CTPYKTYpBI ONITHYECKOW CUCTEMBI — 3TO PO20SUUA U XPY-
CManuK.

Mexanu3M BocupusTHs cBera. Jlyun cBeTra MIAyT 4epe3 POroBUILY, Iie-
PEIHIOI0 KaMepy IJ1a3a, 3padokK, 3aJHIOK Kamepy IUia3a, XpyCTalIUK, CTEKIOBUI-
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HOE TEJIO ¥ TOMAJal0T Ha CETYaTKy. 3PUTENbHBIC pelenTopbl ((OTOPEIenTOPHI)
MPUHUMAIOT CBETOBbIC pazfpakeHus. OT HUX UMITYJIbC UACT MO 3PUTEIBHOMY
HEPBY B 3pUTEIBHYIO 30HY KOPBI TOJOBHOTO MO3ra 3aThUIOYHOW IOJIU. 3/1€Ch
MIPOUCXOJIUT aHAIU3 3PUTEIIBHBIX Pa3JIpaXKCHH, U YEJIOBEK BUIUT MPEIMETHI.

Ecnu nyuun cBeta QokycupyroTcs HE Ha ceT4aTKe, pa3BUBAIOTCS aHOMAJIUU
3pEHUS.

— Ou30pyKocmp — YEJIOBEK XOPOIIO BHIUT TOJNBKO OJIM3KUE MPEAMETHI,
aydu (DOKYCHPYIOTCS BIIEPEAH CETUYATKH,

— O0abHO30PKOCMb — YEJIOBEK XOPOIIO BUANT JaJieKUe MPEAMETHI, JTydH
(hOKyCHUPYIOTCS TT033]IU CETUATKHU.

3HayeHHe 3PeHUs. C €T0 TTOMOIIBIO YeJIOBEK BUIUT (HOpPMY, IIBET U pa3Me-
PBI IPEAMETOB; YUTACT, UIIIET, PUCYET, OPUCHTUPYETCS B OKPYXKAIOIIEH Ccpejie.

KoHTpoJibHBIE BONIPOCHI
UTto Takoe opraHbl YyBCTB?
HazoBuTte opranbsl 4yBCTB UeIOBEKA.
Kakas cucrema Ha3pIBaeTCs aHAIU3ATOPOM ?
HazoBute yactu ananuzaTtopa.
UTo OTHOCUTCS K OpraHy 3peHUs?
['te pacmosokeHo Ti1a3Hoe s0J0K0?
HazoBute 0007104KH T71a3HOTO SI0JIOKA.
Kak HaspIBaeTcs HapyKHas 000JI09Ka Ti1aza’?
Yro Bnepean obpazyeT HapykHasi 000JI04Ka TIa3HOTo si0I0Ka?
0. Kak Ha3wiBaeTcs cpenHss 000109Ka TJIa3HOTO sS0710Ka?
1. Kak Ha3pIBaeTCsl BHyTPEHHS 000JI0YKA TIIa3HOTO 0I0Ka?
2. VI3 xakux yacTei COCTOUT cocyaucTasi 000ouka?
13. Yto obpa3yet nepeaHsisi 4aCTh COCYAUCTON 00O0TOUKH ?
14. I"'ne comepkaTcsi MUTMEHTHBIC KJISTKH ?
15. I'ne pacnosnosxeHa nepeanss kamepa riasza?
16. I'ne HaxoauTCs 3pavyoK?
17. I'ne HaxoauTCst XPyCTAIUK?
18. Yto HaXOAUTCS MEXITY PaLy’KKOU M XPYCTATUKOM ?
19. I'me HaXOAUTCS CTEKIOBUIHOE TEJIO?
20. Kakue penentopbl COACPKUT ceTyaTKa?
21. HazoBuTe 3pHTEIbHBIC TUTMEHTHI MTAJI0YEK U KOJIOOUEK.
22. YTo TaKoe KeNToe MATHO?
23. Uto Takoe cliernoe maTHO?
24. HazoBUTE IIaBHBIC CTPYKTYPhI ONITHYECKON CHCTEMBI TJ1a3a?
25. Pacckaxxute 0 MeXaHH3Me BOCIIPHUSTHUS CBETA.
26. ['1e MpOoUCXOIUT aHATIU3 3PUTEIIbHBIX pa3/IpakKeHHM?
27. Yrto Takoe OJIU30PYKOCTDH?
28. Uto Takoe TaIbHO30PKOCTH ?
29. Kakoe 3HaueHHE UMEET 3peHue?
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Tema 16. CTPOEHUE U ®YHKIIUU OPT'AHA CJIYXA

[Tepudeprueckoit 4acThIO CIYXOBOTO aHAIU3ATOpa SIBJISIIOTCS PELETITOPHI
opraHa cjyxa. Oprad ciyxa COCTOUT M3 3-X YacTel. HapyKHOTO, CPETHETO H
BHYTPEHHETO yXa.

Hapy:kHOe yX0 COCTOMT W3 YUIHOW DPAKOBUHBI, HApPyKHOTO CIyXOBOTO
npoxojia, 6apabaHHOI EPETIOHKH.

Ywmnas paxoeuna cocTout U3 Xpsia, KOTOPbI MOKPBIT KOXKEH.

Hapyoicnoiii cnyxoeoti npoxoo — 310 TpyOka mmHON 30 MUIITMMETPOB,
UMEEeT JKeJe3bl, KOTOPbIC BBIJACIAT YIIHYIO cepy. YIIHas cepa 3aJep KUBAcT
MbUTb U OaKTEepUH.

bapabanunas nepenonka — 3TO TOHKas MeMmOpaHa, KOTOpas OTAEINSET
Hapy’>XKHOE YXO OT CPEJTHETO.

CpenHee yxo cocTouT u3 GapaGaHHOi moxoctd oobeMoM 1 cM® i ciyxo-
BBIX KOCTOYEK. bapaGaHHasl OJIOCTh CPEAHETO yXa COSTUHSIETCSI ¢ HOCOTJIOTKOM
CIIyXxoBoit (escmaxuesoir) mpyboii. CityxoBasi TpyOa BbIpaBHUBACT JIaBJICHHUE I10
00e cTopoHbl OapabaHHOMN MEPETIOHKH.

Tpu ciayxoBbie Kocmouku (MonomoueKk, HAKOBAIbHA U CHIPEMEUKO) CO-
SAUHSIOTCA MeXay coOoii. CTpeMedKo COSAMHSIETCS ¢ TEPETNOHKONW OBAJIBHOTO
OTBEPCTUS BHYTPEHHETO yXa.

BHyTpeHHee yX0 pacrnoio’)keHO B BUCOYHOU KOCTU. OHO COJEPKUT OpraH
cinyxa (YJIMTKY) U OpraH paBHOBeCHS. Yaumka — CIUPAIbHO 3aKPy4eHHBIN
KOCTHBIH KaHai (puc. 36).
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Puc. 36. Cxema cTpoeHus opraHa ciyxa.
1 — cayxoBble KOCTOUKH (CTpeMeuko); 2 — ciyxoBasi Tpy0a; 3 — BHCOYHas KOCTh, 4 —
yIUTKA; 5 — CIIyXOBOW HepB; 6 — mpenaBepue YIUTKH; / — MOIYKPYKHbIE KaHaJbl; 8 —
OapabaHHast iepernonka; 9 — ymHast pakoBuHa, 10 — Hapy>KHBIN CITyXOBOW TPOXOT

B KOCTHOM KaHane yJUTKH PacloOJIOKEH MEPENOHYATHIA KaHall, KOTOPBbIA
3aMoJHEH 9HOOAUM@POU. MeXTy KOCTHBIM M TEpPEeroHYaThIM KaHallaMH Haxo-
TUTCS nepuaumea.
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B nepenonHvyatom kaHaje HAXOIUTCS CRUPAIbHBLIE OP2AH, KOTOPbIA BOC-
MpUHUMAET 3BYK. CIUpaIbHbI OpraH COCTOUT U3 OCHOBHON M TOKPOBHOI MEM-
OpaHBI.

OcHoBHasi MeMOpaHa COCTOMT W3 BOJIOKOH Pa3HOW JJIMHBI. Y BEPLIMHBI
VIIMTKU HAXOJSTCS JUIMHHBIC BOJIOKHA, 4 Y OCHOBAaHUS — KOPOTKHE.

Ha ocHOBHOI1 MeMOpaHe pacrnoiokeHbl CIyXOBble peuenTopbl. OJUH UX KO-
Hell (puKcupoBaH Ha MeMOpaHe, a Apyroid CBOOOJHO 3aKAaHYMBAETCS BOJOCKAMU.
Ot (hukcHpOBaHHOTO KOHIIA PEIIETITOPOB OTXOISIT BOJIOKHA CITyXOBOTO HEPBA.

[ToxpoBHast MeMOpaHa HAXOAUTCS HaJl OCHOBHOM MEMOpaHOiA.

MexaHu3M BOCHIPUATHSA 3BYKOB:

— 3BYKOBBIE BOJIHBI COOMPAIOTCSA YITHOW PAaKOBHMHOW, MAYT Uepe3 Hapyxk-
HBIM CITyXOBOUM MPOXO/] ¥ BBI3BIBAIOT KoJieOaHusl OapabaHHOM NEPETOHKH;

— Kojebanust 6apabaHHON MEPENOHKU MEPENAIOTCs CIYXOBBIM KOCTOYKAM
(MOJIOTOUKY — HAKOBAJIbHE — CTPEMEUKY);

— CIIYXOBBI€ KOCTOYKH MPOBOJIAT U yCHIIUBAIOT 3BYK B 20 pa3;

— KoJeOaHMsI CTpeMeuka BBI3BIBAIOT KOJIEOaHHWS MEeMOpaHbl OBaJLHOTO
OKHa,;

— KoJjebaHus MeMOpaHbl OBAJILHOTO OKHA BBI3BIBAIOT KOJEOAHUS TEpH-
UMb U SHA0TUMBI,

— KoJeOaHMs SHI0MUM(BI BBI3BIBAIOT KOJIEOAHMS TOKPOBHON MEeMOpaHbI;

— KoJyiebaHMs TIOKPOBHOM MEMOpaHBI pa3fpa)karoT perenTopbl OCHOBHOM
MeMOpaHsbl. B perientopax Bo3HUKaeT HEPBHBIN UMITYJIbC;

— TI0 CTyXOBOMY HEpPBY MMITYJIC MIEPEIAETCS B BUCOYHYIO JIOJIIO KOPHI TO-
JIOBHOTO MO3ra. Tam HaxoIuTCs LEHTP CIIyXa;

— B BUCOYHOM J0JI€ KOPbI IEPEeIHEr0 MO3ra MPOUCXOJUT aHAIU3 BO30YXK-
JCHHUS.

3HayeHHMe OpraHa cjyxa — C €ro IOMOIIBIO YEJIOBEK CIIBIIIUT MY3BIKY,
peub, OPUEHTUPYETCS B OKpYXKaIOUIeH cpee u oOuiaercs ¢ ApyruMu JHOAbMH.

KoHTpoJibHBIE BONIPOCHI
Urto siBasieTcs mepudepruiecKoil 4acThiO CIIyXOBOI'O aHAIM3aTopa?
Ha3zoBute yactu oprana ciryxa.
Pacckaxute 0 CTpOSHUU HAPYKHOTO yXa.
['te HaxoauTcst OapabaHHAs MEpErTOHKa?
W3 gero cocTout cpeaHee yxo?
YeM coequHAETCS CPeTHEE YXO ¢ HOCOTJIOTKOM ?
HazoBure ciyXxoBble KOCTOUYKH.
C 9em coemuHsAeTCsS CTPEMEUKO?
['te pacnonokeHo BHYTpPEHHEE YXO07?
0. Yrto conepkXuT BHyTpEHHEE yXO7
1. Pacckaxxute 0 CTPOCHUM YIUTKH.
2. Pacckaxute 0 CTpOCHUU CTIMPATIBLHOTO OpraHa.
13. I'me HaXOaATCS CIIYXOBBIE PEIENTOPHI?
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14. Pacckaxxute 0 MEXaHU3ME BOCIPUSITHS 3BYKA.
15. I'me HaxoauTCs LIEHTP CcITyXa?
16. Kakoe 3Ha4YeHHE NMEET OpPraH ciyxa?

Tema 17. TIOJIOBASA CUCTEMA. CTPOEHUE U OBPA3OBAHUE
HHOJOBBIX KJIETOK

Pa3MHoOKeHHMe — CBONCTBO OPraHU3MOB BOCIIPOU3BOJUTH cebe 1Moa00-
HBIX. braromapst pa3MHOXeHHI0 00eCIIeUnBACTCSI HEMIPEPHIBHOCTD KHU3HH.

[Tpu pa3sMHOXKEHHU OJHO TOKOJICHHE OPraHW3MOB CMEHsSeT npyroe. Pas-
MHOXEHHE 00€CTIeUMBACT MPOJIOIDKEHHUE CYIIECTBOBAHUS BHU/IA.

My:KcKkasi M0JIOBasi CHCTEMA COCTOUT U3 GHYMPEHHUX U HAPYHCHBIX NOJIO-
8bIX OpeaHo8. Buympennue nonosvie opeanvbl — 3TO JIBa SIMYKA U UX TMPUIATKH,
JBa CEMAIPOBOJIA, CEMSHM3BEpraTeibHBIN KaHall, TNpeAcTaTeIbHas JKeie3a.
Hapyoichvie nonosvie opeanbl — 3TO TOJIOBOW WICH U MOIIOHKA. SIMYKH — 3TO
MYCKHE TIOJIOBBIC XKeJie3bl. B HUX pa3BUBAIOTCS CIIEPMATO30UIbI U 00pa3yroTCs
MYXCKHUE TIOJIOBBIE TOPMOHEI (TecTocTepoH). Pasmeps! smduek 3—-5 caHTUMETPOB,
macca 15-30 rpamm. OHU pacrnonoXeHbl B MOIIoHKe (puc. 37).

Puc. 37. CtpoeHre opraHoB MY>KCKOW TTOJIOBOM CHCTEMBI.
1 — moueBoil my3bIpb; 2 — CEMSIBBIHOCAIINE MPOTOKU; 3 — TMpeAcTaTeNbHas xenesa, 4 —
MIOJIOBOM 4JICH; 5 — MOYEHCITYCKATeIbHBINA KaHaT; 6 — SIMYKH; 7 — TPUIATKU SUYEK; 8 —
MOIIOHKA

/KeHckasi mojioBasi CMCTEMa COCTOUT U3 GHYMPEHHUX U HAPYHCHLIX NOJO-
8bIX OpP2aHO8. BHympeHHue noiogvle opeanbl — 3TO JBA SIMUYHUKA, JBa SIMIIEBO-
7a, MaTKa U Braranuiie. HapyoicHvle nonosvie opearvl — 3TO OOJBIINE U MaJIbIe
MOJIOBBIE TYOBI, KIUTOP. AMYHUKH — 3TO JKEHCKHUE MMOJIOBbIE kene3bl. OHU 3a-
KaHYMBAIOT pa3BuTHe K 12—15-Tu romaM. SIMYHUKU PacOOKEHBI B OPIOLTHOM
nosioctu. J{nuHa smunuka 3—4 caHTUMeTpa, Macca 6—7 rpamMm. B ssmuHuKax o6-
pasyroTcs KEHCKHE raMeThl (SHICKICTKH) M JKEHCKHE MOJIOBBIC TOPMOHBI (3CT-
POTCHBI).

AiineBoansl umeroT 1iuHy 10-12 canTMeTpoB. B sifiieBoge MpoucXoauT
OTLTOIOTBOPCHHE.
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MaTka — MBIIICYHBIA MOJBIA Oprad, B KOTOPOM IPOUCXOAUT Pa3BUTHE
wiozaa (puc. 38).

Puc. 38. CtpoeHune opraHoB KEHCKOU ITOJIOBOH CHCTEMBI:
1 — maTouHble TpYOBI; 2 — SAUYHUKU; 3 — MOUYEBOM My3bIph; 4 — MaTKa; S — BIArajIMIIE;
6 — mosIoBBIE TYOBI

[Tporecc 06pa3oBaHus MOJOBBIX KIETOK Ha3bIBAETCS FAMETOr€HEe30M.

[Tporecc 06pa3oBaHms KEHCKUX MOJOBBIX KJIETOK Ha3bIBACTCSI 00T€HE30M.

[Tporecc 0b6pazoBaHusi MYKCKUX TOJIOBBIX KJIETOK HA3bIBAETCS CIIEPMATO-
reHe3oM.

OOpazoBaHue CrepMaTO30MI0B MPOUCXOJUT C MEPHOJa TOJIOBOIO CO3pe-
BaHUs 70 r1yOoKoi crapoctu. OOpa3zoBaHHe SHIEKIETOK MPOUCXOTUT pa3 B Me-
csIl ¢ eprojia mosoBoro co3peBanus (12—13 net) u 1o 45-50-Tu neT.

Qorene3 cOCTOUT U3 NMEPUOOB:

1) nepuoo pasmnosicenusn (0enenusn) — KICTKU C TUIUIOMIHBIM HaOOpOM
XpoMocoM (2Nn) AeasTcs MUTO30M B 00pa3yroTcss 0oroHuu (2n);

2) nepuoo pocma — B OOTOHUSX HAKAIUIMBAIOTCS 3aIlaCHBIC MMATATCIbHBIC
BemiecTBa. KieTku pactyT v 00pa3yroTcsi OBOLMTHI | mopsiaka ¢ JUIIOUIHBIM
HabopoM xpomocoM (2n);

3) nepuoo cospesanun — xietku nensrcs Merozom. I[locie meriosa | u3
oonuta | mopsiaka obpasyercst 2 KJIETKH C TalUIOWJAHBIM HabOpOM XPOMOCOM
(n): ogHa Gosbiiast — oot || MopsizKa U OlHA MaJieHbKasi — PEIyKIIMOHHOE
tenble. [locne meitosa |l u3 penykioHHOroO Tembia odbpasyercss 2 peayKLIUOH-
HBIX TeJbIla, u3 oBonuTa || mopsnka — 1 siinexnerka u 1 peayKiiMoHHOE TeNblIE.

Taxkum oOpa3om, B KOHIIE Tiepuoja co3peBanusi u3 1 oBouura | mopsaka
odpa3ywres 1 siiinexieTka U 3 peIyKIIMOHHBIX TeJibla. Bce oHu umeroT ramn-
JOUAHBIH Habop xpomocom (1 n).

AiinekseTrka nMeetr okpyriayio (opmy, pazmep okono 0,1 mummumerpa.
KneTka copepkut sapo ¢ rarmiouJHbIM HabOpoM XpOMOCOM, LIUTOILIa3My C Op-
TaHOMJIaMH U NMUTATEIbHBIC BemiecTBa (KeNToK). Sliinekinerka Henoasmkaa. OHa
MOKPBITA IBYMs1 000JIOUKaMH — IEPBUYHOMN ¥ BTOpHUHOM (pric. 39).

CnepmartoreHe3 COCTOUT U3 CIEAYIONIUX MTEPHOIOB!

1) nepuoo pasmnosicenusn (0enenusn) — KICTKU C TUILUIOMIHBIM HaOOpOM
XpoMocoM (2Nn) AenATCS MUTO30M M 00pa3yroTcs criepMaToroHun (2n);
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2) nepuoo pocma — CUEPMATOTOHUH PACTYT U OOPa3YIOTCS CIIEPMATOLIH-
ToI | mopsiaka (2n);

3) nepuoo cospesanus — xiaeTKu nenarcs meiozom. Iocme meriosa | u3
Kaxaoro cnepmaronurta | mopsaka obpasyercs 2 cmepmaroruta |l mopsiika
¢ ramiouaHbeIM HabopoMm xpomocom (N). ITocne meiio3a Il u3 kaxmoro criepma-
toruTa || mopsiaka obpasyrorest 2 ciepMaruisl. B pesynbrare, B KOHIIE IEproja
co3peBanusi u3 1 cmepmarouuta | mopsaka oOpasywrcs 4 crnepMaTHAbI
C raruIouHbpIM HabopoM xpomocom (N);

4) nepuoo gpopmuposanus — u3 criepMaTia 00pa3yrOTCs CIIEPMAaTO30H/IbI

(n).

Puc. 39. I'paadoB my3bIpek sIMUHUKA KOLIKH!
1 — sifnexreTka; 2 — SUICHOCHBIH OYTOpoK; 3 — (OJLTUKYIsIpHAs 000JI04Ka; 4 — TOJIOCTh
¢dostnkyna; 5 — creHka (oJuIMKya

Cnepmaro3onabl HMEIOT TOJOBKY, LIEWKY M XBOCT. B TOJOBKE €cTh
PO C TaIUIOMIHBIM HAa0OPOM XPOMOCOM W akpocoma (Komruiekc [ oyibmpkn).
B meiike — xietounslii neHTp U Mutoxouapuu (puc. 40). Crepmaro3ouisl
umeroT Hebonbmue pazmepst (0,5-0,7 mukpomerpa).

Puc. 40. Ctpoenue criepmMaTo3oua:
1 — ronoBka; 2 — melka;, 3 — XBOCT

SIAniexneTka M CriepMaTo30u ] CIMBAIOTCS TIPU OMJIOOTBOPEHUH H 00pa-
3yeTcsl 3UroTa. 3urora COACPKUT JUIUIOUIHBIA HA00p XpoMocoM (2n).
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W3 3urotel B MaTEpUHCKOM OpraHM3Me€ HAuWHAETCs pa3BUTHE 3apoblllia.

3apoppiill pa3BUBAECTCS B MaTKeE.
KoHTpoJibHBIE BONIPOCHI

Urto Takoe pa3MHOKEHHE?
Ha3zoBure yacTn My»KCKOW IIOJIOBON CUCTEMBI.
Yro takoe su4ku? ['71e OHU pacroioKeHbI?
Yro oOpasyeTcs B sMuKax?
Ha3zoBuTe yacTu K€HCKOM MOJIOBOM CUCTEMBI.
Yro Takoe SMYHUKHU? [ 716 OHU pacIoiOKEHBI?
Yro oOpa3yeTcs B SMYHUKAX ?
YTo mpouCXOIUT B SUIEBOIAX U MaTKe?
Kakoii mporniecc Ha3bIBae€TCs raMeTOr€HE30M 7

10 Kakoli mponecc Ha3pIBa€TCA OOTEHE30M ?

11. Kakoii npoiiecc Ha3bIBaETCsl CIEPMATOTECHEZ0M 7

12. Hazosure nepuojsl ooreHesa. Kakue npoiecchl IpOUCXOIAT B KaXKI0M
nepuojae?

13. Kaxk Ha3bIBaeTCs KeHCKas ramera? PacckakuTe 0 ee CTpOeHHUH.

14. HazoBurte mnepuojsl crepmarorenesa. Kakue mpouecchl MpPOUCXOISAT
B Ka)KJIOM TIepHoje?

15. Kaxk Ha3biBaeTcst MyXcKasi rameTa? PacckaxuTe 0 ee CTpOCHHUH.

16. Kakoii Habop XpOMOCOM MMEIOT TaMEThI ?

17. Kak oOpa3yercst 3urora u Kakoii Habop XpOMOCOM OHA COJICPIKUT?

18. Urto pa3BuBaeTCs U3 3UTOTHI?

19. I'me pa3BuBacTCS 3apPOIBIII?

©COoONOORA~WDNE
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Pazgea | |. MHOI'OOBPA3ZUE OP'AHUYECKOI'O MUPA

Tema 1. HIOHATHUE O ITIPOKAPUOTAX 1 OYKAPUOTAX.
BAKTEPUH

Bce xuBBIe OpraHU3MBI JETATCS HA ABE TPYIIIBI: MPOKAPUOTHI U dyKapuo-
Tel. B mepByto rpynmy BxomaaT Oaktepuu. MX KieTka HE COACPXKHUT SIpa,
HE UMeeT MEMOpPAaHHbBIX OpraHelyl. Y MPOKapuoT HET MUTO3a U Meio03a.

Bropas rpynma opraHu3smMoB — 3yKapHOThl. Bo BTOpyIo rpymnmy BXOAST
pacTeHus ¥ KUBOTHBIC. VX KIETKH UMEIOT PO U OpraHeIuIbl. Y 3YKapuoOT €CTh
MHUTO3 U MEHO3.

bakrepun — Menkue OIHOKJIETOYHBIE OpraHu3Mbl. VX KieTka umeer
pasmepsl oT 0,2 1o 13 MukpomerpoB. PaccmoTpeTs GakTepuui MOXKHO TOJBKO
npu OOJIBIIIOM YBEJIMYEHUH MUKPOCKOTIA.

YcinoBuss xu3Hu Oakrepuil. ONTUMAIBHBIMH YCIOBHSIMU I KU3HU
OakTepuil sBisitoTca Temmneparypa cpezasl ot +35 °C go +40 °C, Hanuuue BOJbI,
NUTATENbHBIX BellecTB. bonbIIMHCTBY OakTepHil Hy)KEH KHCIOPOI.

Pacnpocrpanenne 6axrepuii. bakrepun ectb Besne. Haubonbiiee kou-
YEeCTBO MX HAXOIUTCs B TIOYBE Ha TyOmHe 10 3 KmiomeTpoB. bakrepun obHa-
pyXeHsbl B Bojie. Ix MHOTO B BO3/ayXxe Ha BbicoTe 10 12 kmnomeTpoB. baktepun
BCTPEYAIOTCSI B )KUBBIX M MEPTBBIX OPTaHU3Max PaCTEHHIA, )KUBOTHBIX U UEIIOBEKA.

Crpoenue Oaxrepmii. Kiietku Oaktepuil MOryT uUMeTh (popmy Majgouek
(Ganmyuiel), mapuKoB (KOKKH), 3arsIThiX (BHOPHOHBI) W criMpaliedl (CHUPHUILIBI)
(puc. 41).

1 e 2 3 4 S

w2 \\ Jﬁ \}L:\“- Ff’

Puc. 41. ®opma GakTepuaNbHBIX KIETOK:
1, 2 — manouku (Garmuiel); 3 — crupoxersl; 4 — mapuku (KOKkn); 5 — crmpanu (cru-
PHILITBI)

Cpenu OakTepuil BCTPEUAIOTCS HEMOJBIKHBICE W TOABUXKHBIE (HOPMBI.
[lepenBurarorcs OakTEpUU C TMOMOIIBIO OJTHOTO WJIM HECKOJBKHX J>KT'YTHKOB.
JKryTrukuy pacnosiararoTcsi Ha BCEH MOBEPXHOCTH Tejla WIM Ha OJHOM KOHIIE
Tela.

CHapyxu OaKTEepUH MOKPHITHI KArCyJI0M, KJIETOYHON CTEHKOU M TIa3MaTu-
yeckoit MmeMOpanoi. Karicyna siBisieTcst 3aluTHBIM TTOKPOBOM.

[Murorutazma OakTepuil COAEPKUT Korvyesyro monekyay /JHK. Ona npu-
KpeIUIIeTCs K Iia3MaTudeckoil MemOpane ¢ momotisto oenkoB. JIHK sBisercs
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TCHETHYECKUM ammapaToM KJIETKH M Ha3bIBacTCs HyKi1eouoom. B OakTepuain-
HOM KJIETKE OTCYTCTBYIOT MEMOpaHHBIE OpraHe/utbl. DYHKIIUH MHUTOXOHIPHH,
KoMITIekca [ONB/IKHM M HIOIIA3MAaTHYECKONH CETH BBITIOJNHSIOT BIISTYMBAHHUS
TUTa3MaTHYeCKO MeMOpaHbl — Mme3ocomul. B nuTomnasme OakTepuit copep-
KHUTCSI MHOTO pubocom. Ha pubocomax mpoucxoauT cuHte3 Oeska (puc. 42).

Puc. 42. Ctpoenue GakTepuu:
1 — nykieonn; 2 — KJIETOYHAs CTEHKA; 3 — Me30COMBbI; 4 — pubocoMbl; 5 — Bakyonu; 6 —
KTYTHKH

ITo Tuny nmuTanusi (acCUMUASIMN) OaKTepuu OBIBAIOT asmompogHole U
eemepompoguvie. ABTOTpo(pHBIE OAKTEPUHM CaMU CHUHTE3UPYIOT OPTaHUYECKHE
BeIeCcTBa W3 HeopraHwdeckux. OHM MOTYT HCIOJB30BaTh 3Hepruto CojHIa.
Takue GakTepuu Ha3bIBAIOTCS omocunmesupyrowumu. Bropas rpynma aBTo-
Tpo(HBIX OaKTepUi HCIIONB3YET IS MPOIECCOB JKU3HEACITCIBHOCTH SHEPTHIO
XUMHUYECKUX PEaAKIMi. ITO Xemocunmesupyoujue GaKTepuu.

['erepoTpodHbIc OaKTEpUH WCITONB3YIOT JUIsl TUTAHUS TOTOBBIC OpraHuYe-
ckue BemiecTBa. Hampumep, MOJIOYHOKHCIBIE OaKTepuW MpEBpaIaioT caxapa
B MOJIOUHYIO KHCIIOTYy. K rereporpodHBIM OTHOCATCS WM OaKTepUU-TIApa3UTHI.
OHU TUTAIOTCA OPTaHUYECKUMHU BEIIECTBAMU KUBBIX OPTaHU3MOB.

ITo TNy qMCCUMMIAUMU OAKTEPUU MOTYT OBITh A9POOHBIMU U AHAIPOO-
Holmu. JIJst 5KU3HU adpOOHBIX OaKTepuii 00s3aTENbHO HYXKEH KHCIOPOJ. AHas-
poOHbIe OaKTepuu KUBYT B OecKUCIOpoHOM cpeae. [Ipumepom a’poOHBIX Oak-
TEepUil sBIsETCA TyOepKyse3Has mMalodyka. AHa’poOHbIE OakTepuu — 3TO
CTOJIOHSTYHAS TIAJI0YKA U MOJIOYHO-KHUCIIbIE OaKTEepPHUH.

Pa3muo:kenune. baktepun pasMHOXKAIOTCS Oecnoivim nymem — JEICHUEM
KJIETKHM Ha JBE YacTh. [Ipu OIaronmpusaTHBIX YCIOBHUSAX KJIETKA ACIUTCS KaKIIbIe
20-30 munyTt. OgHa GakTepusi MOXKET 00pa30BBIBaTh 3a CyTKH Oonee 600 mm-
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JIMOHOB HOBBIX KJIETOK. Y HEKOTOPBIX OakTepuil HaOMIOAacTCs MOJIOBOM TpoO-
1ecc — Kowuviocayus. [Ipyn KoHbIOTAIMU ABE OAKTEPUH CONMKAIOTCS, U MEXKITY
HUMHU O0pa3yeTcsl IIa3MaTHYeCKUi MOCTHUK. Uepe3 MOCTHK 4YacTbh MOJICKYJIBI
JIHK mepemerniaercs u3 ogHOM KiIeTKu B Jpyryro. [locime storo OGakrepuu
pacxopstcsi. Konbtoraius 0OHOBIISIET TeHETHYECKYIO HH(DOpMAITHIO.

[Ipu HEOMAronpUsATHBIX YCIOBUAX OKPY’KAIOIIEH Cpebl HEKOTOphIe OakTe-
puu 00pa3yroT cnopel. [lpyn 3TOM 1UTOMIA3Ma KIETKH CKUMAETCSA, U KIIETKa
MOKpPBIBAETCS TUIOTHOM 00oJioukoii. Criopa — mokosuasicss cragusi OakTepuil.
B TakoM COCTOSSHUM OHM MOTYT COXpaHSThCS MHOTrO JjeT. Cropsl pa3HOCATCS
BETPOM, BOJIOM, )KUBOTHBIMH. B OJIaronpHUsATHBIX YCIOBUSX CIIOPHI COPaChIBAIOT
000JI0YKY ¥ IaIOT Hayajo HOBBIM OAKTEpUATbHBIM KJIETKAM.

3HaueHue OakrTepmii. bakTepun MMEOT OOJIBIIIOE 3HAYCHHE B TMPHUPOJC
U JIJIs1 4esloBeKa. bakrepun ouMIlaloT NpUpoay — pasiiaratoT TPYMbl KUBOTHBIX
U OCTaTKU pPacTeHUIl. XEeMOCHUHTE3UPYIOIINE OAKTEPUH JENal0T MOYBY OOraToi
MUHEpaJIbHBIMU BelllecTBaMu. UeoBEeK MCTONb3yeT OaKTepuu B MUIIIEBOM MPO-
MBIIJIEHHOCTH JUIsl TIOJIy4eHHUsl Kedupa, CMETaHbl, ChIpa, CIMBOYHOTO Macia,
BHHA. B XMMHUUYECKOI MPOMBIIUIEHHOCTH — IPU MOJIYYEHUU CIIUPTOB, alleTOHA,
YKCYCHOM KHCTOTHI. B MEIUIIMHCKOW MPOMBINIJIECHHOCTH OAaKTEPUHM HCHOJb3Y-
I0TCS IJ1sI IOJTy4eHUsI aHTUOMOTHUKOB, BUTAMUHOB, (DEPMEHTOB, TOPMOHOB.

baktepun MoOryT mHpUHOCUTH uYeloBeKy Bped. OHU MOPTAT MHILEBBIC
MPOJIYKTHI, TTOBPEKIAIOT KHUTH B OMOJIMOTEKAaX, BBI3BIBAIOT OOJIE3HU PACTCHUH,
JKUBOTHBIX, YEJIOBEKA. bakTepuu-mapa3uThl BBI3BIBAIOT y YeJOBEKa OOJIE3HU
Xo0Jiepy, 4yymy, TyOepKyJie3, aHTUHY W Jpyrue. Takue OakTepuu Ha3bIBAIOTCS
Oone3nemeopubiMu. 3apAKEHUE YEJIOBEKa MPOUCXOJIUT MPU KOHTAKTE C OO0Nb-
HBIMH, Y€pe3 BOAY U MPOAYKTHI MUTAHUS, B KOTOPHIX HAXOMATCA OaKTepUU WIIH
WX CIIOpBI.

Pa3zpaboTansl cneruaibHbie METO/IbI 0OpbOBI ¢ 00JIE3HETBOPHBIMU OaKTe-
pusimu. Hanpumep, nanatel B 60iapHUIIAX 00pabaThIBAIOT YABTPahHOIETOBEIMU
JydyaMu. XUPYpPruuecKrue MHCTPYMEHTHI U MEPEBA30YHBIN MaTepuan oOpadbaThl-
BAIOT pacTBOPAMHM MEPEKUCU BOAOPOAA WM JACHCTBUEM BBICOKOW TEMIEPATYPHI.
JIyist 3amuThl 4enoBeka OT MPOHUKHOBEHHS B €r0 OpraHu3M OaKTepwii, IPOBO-
JUTCS KOHTPOJIb 32 YUCTOTOM MPOAYKTOB U BOJABI. UeIOBEKY JealoT MPUBUBKHU
MPOTHUB Pa3IUYHBIX OOJIE3HEH.

KoHTpoJsbHBIE BONIPOCHI
Kaxkune oprann3Mbl Ha3bpIBaIOTCS IpokapruoTamu ? [IpuBeuTe nmpuMepsl.
Kaxkune opranmn3Mbl Ha3bIBaIOTCS dyKapuoTamu ? [IpuBeauTe mpuMepsl.
HazoBute paszmepsl KJIETOK OaKTepUd.
HazoBute OnaronpusTHbIC YCIOBUS IS )KU3HU OAKTEPUH.
['ne BcTpewatorcs Gaktepuun?
HazoBute ¢popmbl 6akTepuii.
HazoBuTte opranesnibl nepeABUKEHUS OaKTEPHil.
Yewm mokpeITa KIeTKa OaKTepuii?

ONogk,rwphPE
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9. UYro Takoe HyKJICOUI?

10. Yto BeimonHSAET GYHKIIUA MEMOpPAHHBIX OpraHeil y OakTepuii?

11. I'me mpoucxoauT cuHTe3 Oeka y OakTepuii?

12. Ha xakue rpymnmbl AeasaTcsi OaKTepuu 1Mo TUITY aCCUMUIIAIIAN ?

13. Kakue OakTepuu Ha3bIBAIOTCS (DOTOCHMHTE3UPYIOIIMMU M XEMOCHUHTE-
3UPYIOITUMU ?

14. Kakue BemiecTBa HMCHOJIB3YIOT IJis MHUTaHUSI reTepoTpodHbie OakTe-
pun? [IpuBeauTe MpuUMepsI.

15. Yem nurarotcs 6akTepur—Tapa3uThl?

16. Kakumu ObiBatoT OakTepuu Mo THIy AuccuMmmisiiuu? [Ipuseaure npu-
MEpBHI.

17. Kak pa3mMHOKar0TCs 6akTepun?

18. OnummTe nporecc KOHbIOTAIUN Yy OaKTepui.

19. Ilpu kakux ycIoBUAX OaKTEPUH 00Pa3yIOT CIIOPHI?

20. Kakoe 3HaueHHE UMEIOT OAKTEpUH B TIPUPOIC?

21. Jlyig 4ero ucroiib3yeT 0aKTepur YEIOBEK?

22. Kakue OakTepun Ha3bIBatOTCs Oose3HeTBOpHBIMU? HazoBuTe Gose3nHy,
KOTOPBIE BBI3BIBAIOT 0AKTEPUH Y YEJIOBEKA.

23. HazoBute MeTob1 00pbOBI ¢ 60JIE3HETBOPHBIMH OAKTEPHUSIMHU.

Tema 2. XAPAKTEPUCTHUKA HAPCTBA IIPOTUCTBI.
HAPASUTUYECKHUE ITPOTUCTDI

JIns u3ydeHus: BCEX JKUBBIX OPraHU3MOB YCTAHOBJICH OMNPEICICHHBIN
NopsiAoK win cucmema. Hayka cucmemamuka w3ydaer KiacCUuPUKAIIUIO
(cucTemy) KMBBIX OpraHu3MoB. HavMeHbIICH ¢IMHUIICH CUCTEMATHKH SIBJISCTCS
BUA (HampuMep, YCJIOBEK pa3yMHbBIN, 3BIJicHa 3eiieHas). CaMoil KpymHOH efu-
HULIEW CUCTEMATHUKU SIBJISIETCS THIL.

OnHO W3 UApPCTB OPraHMYECKOTO MHpa MPEACTABICHO OJIHOKIETOYHBIMU
Opranu3mMaMy U HasbiBaeTcs napctBo [Ipoructel. B 3ToM napcree ects cieny-
FOIIME THUIIBI:

1. Capxomacturodopa: ame0a, IBriaeHa, JAMOIHSI.

2. Undyzopus: undyzopus-Tydenbka.

3. AnMKoMITIeKca: MaJISIpUAHBINA TJIa3MOINN.

CBo0OoaHOKHBYIIME TPOTHCTHI (amMEOa, 3BriicHa, MH(Y30pHs) BCTpeya-
FOTCA B TIOYBE U B BOJI€. T€J10 MX COCTOUT U3 OJTHOM KJIETKU, KOTOPAS BBIMOJIHSIET
(GyHKIIUU 11e70r0 opranusMa. PazMmepbl Tejla OT HECKOJIBKUX MUKPOMETPOB J0
2—3 muutumMeTpoB (puc. 43).

dopma Tes1a HEMOCTOSAHHAS Y aMEOBI U MOCTOSIHHAS Yy ABIJICHBI U UHOY-
30pHUH.

IMoxpoBbl Tesa. Ame0a UMEET TOJBKO AIAZMAMUYECKYIO MEMOPaHy.
VY sBriieHsl U UH(PY30pUU €CTh crielnuaibHas 000JI0uKa nemiukyra. Yactu tena
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OJIHOKJIETOYHOTO OPTraHu3Ma BBITIOJHAIOT (QYHKIIMA OPraHOB MHOTOKJIETOYHOTO
OpraHu3Ma M Ha3bIBAIOTCS OP2AHOUOAMU.

OpraHe/Jibl JABWKEHHSI. Y aMeObl — JjooicHOHOMCKU (nceedonoout),
y 3BTJICHBI — JfccymuK, Y THOY30pUH — PeCHUYKU.

BHyTpeHHee cTrpoeHue. B nuromiazmMe npoTUCTOB Pa3jIMYarOT JBa CIIOS.
HapyxHbiii cioi (IUTOTHBIH W TOMOTEHHBIN) HAa3bIBACTCS dKkmoniaszma. BHyT-
PEHHMIA cITOM (PKUAKHI M 3epHHUCTHIN) Ha3bIBaeTCA 9HOOoNAazmMa. B HeM HaxomsT-
Csl pa3JIMYHbIC OPTaHOU/IBI.

Ameba u 3BrjeHa UMEIOT oJHO sapo. Mudby3opus umeer nBa sapa. boib-
moe sapo (maxpounykieyc) sBISETCS BEreTaTHMBHBIM spoM. OHO peryiaupyeT
nporieccsl 0OOMeHa BemecTB. Masoe sapo (Mukporykieyc) siBISETCS TeHEpaTHB-
HBIM siIpoM. OHO Y4acTBYET B MOJIOBOM IPOIECCE.

Iuranue. DBriIeHa WUMEET 3€JICHBIH NMUTMEHT Xiopoguii. OHA TUTAETCsS
aBTOTPOGHO U TeTepOTPOGHO.

Awmeba u uHby30pus SIBIASIOTCS reTepoTpodamu. Ameda T0KHOHOKKAMU
OKPY’KAaeT YaCTUIly MHIIKM. JTa YaCTUIA MONAJAET B LIUTOILIA3My U BOKPYT HEE
oOpasyetcsi BakyoJsib. OpraHeiaMu MHUIIEBAPEHUS SIBISIOTCS NuUyesapumelib-
Hole eakyonau. OHU comepkaT (EepMEHTHI U TEePEBAPUBAIOT MHINEBHIC YACTHUIIHI.
OcTaTku MUIIA W3 BaKyoJIM BBIOPACBIBAIOTCS HapyXXy B JI000M yacTu Tena
aMEObl. Y MH(Y30pUM THUIIEBbIC YACTUIIBI BMECTE C BOJIOM MOMAJal0T BHYTPb
KJIETKH YEepe3 KIemouHblil pom U Kiemoynyro 21omky. OCTaTku nuim y uHdy-
30pUH YIAISIOTCA Yepe3 CIEUaIbHOE OTBEPCTHE — HOPOUIUYY.

Y OpoTHUCTOB €CTh COKPATHTeJbHbIe Bakyosr. OHHM BBIJCISIOT BOJY U
KUJKUE MPOAYKThI OoOMeHa BemlecTB. JIpIIaT MPOTUCTHI BCEH MOBEPXHOCTHIO
Tena.

Pa3mHuo:keHnue y npoructoB Oecriosioe. OHO MPOUCXOTUT JIETCHUEM KIICTKU
Ha JIBE€ YacTH. Sapo aenuTcss MUTO30M. Y HH(GY30PHHU €CTh IIOJIOBOM MPOIece —
KoHwviocayus. Ilpun koHblOranuu JaBe UHPY30pUU COCAMHSIOTCS KICTOYHBIMU
pTaMu U OOMEHHUBAIOTCS YacTsIMU MUKpoHYyKieyca. KoHbroramuss oOHOBIsET
TeHETUYECKYI0 HH(OPMAITHIO.

[Ipy u3MeHEeHUU YCIIOBUI OKPY>KAIOIIEH Cpeabl MPOTUCTHI 00pa3yroT yu-
cmul. [Ipu 3TOM KJI€TKa CKUMAETCs, OTOpachiBaeT WM BTSITUBAET BHYTPh Opra-
HEJUThl JBUKEHHUS, TIEPECTAET MUTAThCA M MOKPHIBACTCS IJIOTHOM 000JI0UYKOM.
OO6oJi0uyKa 3aluIaeT OpraHuW3M OT BBICBIXaHUS, HU3KOW TemIepaTyphl, AcH-
CTBHUS SIIOBUTHIX BellecTB. C MOMOIIIBIO IIUCT MPOTUCTHI PACITPOCTPAHSIIOTCS.

OTBeTHasi peakiysi MPOTUCTOB Ha Pa3jIMYHbIC BHEIIHUE BO3JCHUCTBUS
Ha3bIBAETCS Pa3ApaKuMoOCTbio. Dopma pa3ApakUMOCTH y MPOTUCTOB — mMaK-
cucwl. Hanpumep: uHdy30pusi yXOAUT U3 KaIUTH BOJIbI, B KOTOPOH MHOTO COJIH
— 3TO OTPUIATEIBHBIN XEMOTAKCHC; 3BIJICHA MEPEIBUTACTCS 110 HAMPABICHUIO
K CBETY — A3TO MOJOKUTEIbHBIN (POTOTAKCHUC.
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Puc. 43. Cxema cTpoeHHS:
A — ame0bl: 1 — sKTOIUIa3Ma; 2 — H3HJIOMIa3Ma; 3 — 3arjaTbiBacMble MUILEBbIE YAaCTHILIBI;
4 — cokpaTHTeNbHasl BaKyollb, 5 — sapo; 6 — mHIeBapuTeNbHas BaKyolb, / — JIOXHO-
HOXKH; b — 3BruieHbl: 1 — XryTuk; 2 — nesiukyna; 3 — cTurma; 4 — cokpaTUTelbHas Ba-
Kyosb; 5 — xpomarodopsl; 6 — siapo; B — uHdy30pun: 1 — pecHUYKH; 2 — mHIIeBapu-
TEJIbHBIE BaKyoJIH; 3 — MUKPOHYKIIEYC; 4 — KJIETOUYHBIN pOT; 5 — KIIETOYHAas IJ0TKa; 6 —
MaKpOHYKJIEYC; 7 — Mmopomuia; 8 — TPUXOUUCTHI, 9 — COKpaTuTeNbHas BaKyOIlb

MHorue npeactaBUTeNN IPOTUCTOB SABIAIOTCA napazuraMu. [lapasuramm
Ha3bIBAKOTCS OPTraHU3MBbI, KOTOPBIE JKUBYT B OpraHaX pacTEHUH, YEJIOBEKa U KU-
BOTHBIX, MUTAIOTCSI UX OPraHUYECKUMH BEIIECTBAMU WU NPUYUHSIOT UM BpE.
YentoBeK WM KMBOTHOE, B OPraHU3ME KOTOPBIX KUBET I1apa3HUT, HA3BIBAECTCS
X03SIMHOM napa3ura. [lapa3utel BbI3bIBAIOT 00JIE3HU XO3IHMHA.

VY Bcex mapasuTUYECKUX MPOTUCTOB OTCYTCTBYIOT MHUILEBAPUTEIBHBIE Ba-
KyoJsid. ['0TOBbIE MUTATENbHBIE BEIIECTBA MOCTYNAIOT B UX KJIETKY 4epe3 Iuia3-
MaTUYeCKyt0 MemMOpany. [IpoaykTel 0OMEHa BEUIECTB TAKXKE BBIIEISIOTCS Yepes
MeMOpaHy.

Améba ouzenmepuiinas oTHOCUTCA K THIY CapkoMacTUrogopa v BbI3bIBAET
y 4eloBeKa améonyro ousenmeputo. LIucTel ameObl HAXOASATCS Ha MJI0XO BBIMbI-
THIX OBOIIAX M (PYKTax W C HUMHU NOMAJAIOT B OPraHU3M yesoBeka. M3 mucTol
B KUIIEYHUKE BbIXOAUT améEOa. Ilapasur paspyiiaer CTEHKY KUIIKA M MEJKHE
KPOBEHOCHBIEC cocy/bl. [Ipu amM&OHOI MU3EHTEpPUHU Yy 4yelloBeKa ObIBaeT YaCThIM
XKUJKAN CTYJ C KpOBbIO. M3 KHIEYHHKA YEJIOBEKA BBIJIEISAIOTCS BO BHEIIHIOK)
Cpeaxy UMCThl aMEOBI C YETHIPHMS SPaMHU.
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JIambaus Taxxke otHocuTcs K Tuiy Capkomacturodopa. @opma tena y Hee
rpymeBuaHas. JIsMOIus uMeer aBa sipa U BOCEMb KTyTHKOB. L{uCThI 1amMOmuu
NOTMAJal0T B OPraHU3M YeJIOBEKa C IPSI3HBIMU OBOLIAMHU U (PYKTaMH, C MUThE-
BOM BojoM. Jlokanu3aius JIMOINH Y YeJIOBeKa — YKEIYHBIN My3bIph U JBEHA-
JATUIIEPCTHAs KHUIIKa. JIIMOMuUsl BBI3BIBAET BOCHAJICHUE B JKEIUYHOM ITy3bIpE.
bone3np Ha3bIBaeTCs AMOIUOS.

Mansputinoii niazmoouii OTHOCUTCS K TUIY ANMKOMIUIEKca. ManspuitHbId
IJIa3MOJIMM BBI3BIBAET y YEIOBEKA MAJLIPUIO. 3apakaeTCs YEJIOBEK MaJIpHUEn
P YKYCE €ro caMKoul MaysipuiiHOro komapa. Co CIIOHOM Komapa Iia3MoIuu
NOMa/Ial0T B KPOBb YEJIOBEKA U B KJIETKU NeueHH. [mazmonnn B KIeTKax Ne4eHu
pa3MHOXAIOTCsI, U 00pa3yeTcs OOJbIIOE KOJIUUECTBO HOBBIX KJIeTOK. Takoe Oec-
II0JIOE PA3MHOXKEHUE HA3BIBACTCS wiu302onuel. 113 nedeHn miasmMoiny BIXOAST
B KPOBb M IONAJAOT B 3PUTPOLUTHI. B spuTponMTaxX OMSATH MPOUCXOAUT IIU30-
roHMs. MaysipuiiHbple TUTa3MOAMM Pa3pyLIatOT 3PUTPOLUTHI U KJIETKH IIEYEHHU.
[TpoaykThl ux oOMeHa SBIAIOTCS SAJOBUTHIMH JJs uenoBeka. [Ipuznakom mans-
puM SABIIAETCA JUMXOpajaka. Jluxopaoka — 3TO CMEHa PE3KOro IOBBILIEHUS
TEMIEPATyphl TENIa Pe3KUM €€ CHHKEHHEeM. Mansipust — Tskenoe 3a00JieBaHue.
OHO MOXET 3aKOHYUTBCS CMEPTHIO.

JInst auarHocTUkM 3a0o0sieBaHU pa3pabO0TaHbl CHELUAIbHBIE METO/BbI.
JImarHocTukoi Ha3bIBaeTCs OMpejeseHrne 0oJie3Hn Wi napasuta. Hampumep,
JUIsl TUAarHOCTUKKM MAJISIpUU Yy YeJloBeKa OepyT Ha aHau3 KpoBb. B Mukpockorne
B Ma3Ke KpOBU MOYKHO YBUIETh MAJSIPUNHBIX MJIa3MOJIUEB U CKAa3aTh, UTO YEJIO-
BEK O0JIEH MaJlsipueH.

3HaveHHEe IPOTUCTOB!

1) y4acTBYIOT B KDYTOBOPOTE BELICCTB B IPUPOJIC;

2) muIna A BOJHBIX KHUBOTHBIX;

3) pasnararoT OpraHMYECKHE BEIIECTBA U OUUIIAIOT BOJOEMEI,

4) MEIUIIMHCKOE 3HAYCHUE HWMCIOT Mapa3sUTHUYCCKHE OJHOKIICTOYHBIC,
KOTOpPBIE BBI3bIBAIOT Y YeJIOBEKa OOJIE3HHU.

KoHTpoJibHBIE BONIPOCHI
Yrto u3yyaeT cucreMaTuka’?
HazoBuTe THITBI OTHOKJIETOYHBIX M UX TPEICTAaBUTEIICH.
['me BcTpeuaroTcsi CBOOOTHOKUBYIIIME TPOTUCTHI?
HazoBute pazmepsl u ¢hopmy Tesra CBOOOHOKUBYIIIUX MPOTUCTOB.
HazoBuTe MOKpOBHI T€Ia MPOTUCTOB.
Yrto Ha3pIBaeTCA OPraHOUIOM ?
HazoBute opranouipl TBU>KEHUS MPOTUCTOB.
HazoBuTte ciou muToria3mMpl IPOTUCTOB.
. CKOJIBKO si7IEp COACPKUT KIIeTKa ameObl, 3BTIIeHbI, UHPY30puu?
10. Kak Ha3pIBaroTcs siapa nHGY30pud U Kakue QYHKIIMHA OHU BBITIOTHSIOT?
11. Kak npoucxoauT NuTaHUuEe CBOOOTHOKUBYIITUX MPOTUCTOB?

©CooNoO~WDNE
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12. HazoBute PyHKIMIO COKPATUTEIbHBIX BaKyOJIei MPOTUCTOB.

13. Kak apImaT npoTHUcTh ?

14. HazoBure criocoObl pa3MHOKEHUS MPOTUCTOB.

15. Yto Takoe koHbIOTAIMS HH(PY30pUN U KaK OHA MIPOUCXOIUT?

16. Korna npotuctsl 00pa3yroT UCTHI?

17. Yto Takoe pa3apakuMoCTh?

18. Yto takoe Takcuc? [lpuBeauTe mpuMepsl TAKCUCOB.

19. Kakue opraHu3Mbl Ha3bIBAIOTCS TApa3UTAMU ?

20. Kakoii opranu3M Ha3pIBaeTCsl XO3IMHOM Tapa3ura’?

21. Kak MocTymaroT MUTATEIbHBIC BEIIECTBA M BBIJACISIIOTCS MPOAYKTHI 00-
MEHa BEIIIECTB Y Mapa3uTHICCKUX MPOTUCTOB?

22. K xakoMy THUITy OTHOCUTCS TU3EHTEepuiiHas ame0a?

23. Kak yenoBek 3apakaercs JU3ECHTEPUMHON ameOol M Kakoe 3a0oJieBa-
HUE OHA BBI3BIBACT?

24. Kakue HapyIIeHUs B KUIIIEYHUKE BBI3BIBACT NU3CHTEpUiiHas amEOa?

25. K xkakoMy THUITy OTHOCUTCS JIIMOIHS?

26. OnummTe CTpOeHHUE JIIMOJIUN.

27. Kak 4enoBek 3apakaercs JaMOauein?

28. I'me mokanu3oBaHa JIIMOJIUS B OpraHU3ME YeJIoBeKa M Kakoe 3a00eBa-
HUE OHA BBI3BIBACT?

29. K xakoMy THITy OTHOCUTCSI MaJISIPUAHBINA M1a3MOIUN ?

30. Kak uenoBek 3apaykacTcsi MaIpueii?

31. Kakwue KJIeTKH 4elIOBeKa Pa3pylIaloT MIa3MOIun ?

32. Uro Takoe mm30roHusA? [ 1e MpOUCXOAUT 3TOT MpoIiecc?

33. Uto Takoe auxopaaka?

34. Kak mpoBOJST TUArHOCTUKY MaJIsipuu?

35. PacckaxuTe 0 3HAUEHUU MTPOTUCTOB.

Tema 3. XAPAKTEPUCTHUKA TUIIA IIVIOCKUE YEPBU

[Tnockux uepseit onucano okojo 18 000 BumoB. OHU KUBYT B BOJE, MOYBE,
OpraHu3Me YeJIoBeKa U )KMBOTHBIX.

Tun Ili1ockue 4yepBU BKIKOYAET KJIACCHI:

1. Pecununeble yepBu: Oeras IIaHapus.

2. CocabpIUKH. IEYEHOYHBIN COCAIBIINK, KOIAYNi COCAIBIIUK.

3. JleHTOYHBIC YEPBU. OBIYMIA IICTICHL, CBUHOM IICTICHD.

O0pa3 KU3HU. CBOOOMHOXHUBYIIUE (PECHUYHBIC) M TapasuTHueckue (co-
CaIIBIIUKH, JICHTOUHBIE) (DOPMEI.

Pa3Mepsl Tesa miockux uepseit ot 1 muumerpa 10 20 MeTpoB.

dopma Tes1a INIOCKUX YEPBEH — JIMCTOBUIHAS WJIW JICHTOBUIHAS.
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[Inockue yepBU — 3TO HUBIIKE KUBOTHbIE. OHU UMEIOT OuramepanrbHyo
(08ycmoponniorw) CUMMETPHIO Tella. DTO 3HAYMT, YTO Yepe3 TEJI0 MOXKHO Ipo-
BECTH TOJIBKO OJIHY TJIOCKOCTh CHUMMETPHH.

[inockue yepBu — mpéxcaounvie xugomuvle. VIX opranbl pa3BUBAIOTCA U3
TPeX 3apOABIIIEBBIX JUCTKOB — JKTOJEPMBI, JHTOEPMBI U ME30ACPMBI.

CreHka Tesla IUIOCKHX YEPBEH — 3TO KOMCHO-MYCKYIbHblU Mmeuiok. Ha-
PYKHBIM €0 CIIOM COCTOUT U3 OJHOCIIOWHOIO snumenus. 1loa snurenuemM aexur
3 cnos enadkux muluiy: KOJNbLEBbIE, KOCbIE U MPOAOIbHBIE MBIIILBI. Y cOCallb-
IIMKOB U JICHTOUHBIX Y€pBEil IBMKEHHE 00eCreUnBaEeTC COKPALCHHUEM MBIIIIL.
Y pecHUYHBIX YepBeW JBH)KEHHE O0ECHEeUMBAECTCA PECHUYKAMH IMOKPOBHOTO
DIIUTEIINSA U COKPAILICHUEM MBIIIIII.

VY nmapa3suTUYECKUX 4epBEH €CTh CIIEHHAIBHBIE OpPraHbl NMPUKPEIUICHUS K
TEITy XO35IMHA. NPUCOCKU U KPIOUbSL.

Buyrpenne crpoenme. Ilnockue uepBu He UMEIOT IoioCcTH Tena. [Ipo-
CTPaHCTBO MEXAY OpraHaMH 3allOJHEHO KIETKaMHW IapeHXuMbl. [lapenxuma
BBITIOJIHAET OMOPHYIO (PYHKIMIO, yHYAaCTBYET B OOMEHE BEIIECTB U pETreHEpalii.
[TapenxuMa pa3BHBAaeTCS W3 TPETHETO 3apOABIINIEBOTO JIUCTKA (ME30]IEpMBbI)

(puc. 44).
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Puc. 44. Tlonepeunslii pa3pe3 Tena MI0CKOTO YepBsi:
1 — moJoBBIC KIIETKH; 2 — JHTOJIEPMA; 3 — IKTOJIepMa; 4 — KOCBIC U TIPOIO0TBHBIC MBIIIIIBI;
5 — KOJIbIIEBBIE MBIIIIBI;, 6 — MapeHxuMa; / — HEpBHBIE CTBOJIbI; 8 — OTBEPCTHE MOJIOBOH
cucremsbl;, 9 — BeienuTensHoe oTBepeTre; 10 — nmporoHepuanii; 11 — moaocTh KUIIKA

[liiockre 4YepBM HMMEKOT MUILIEBAPUTEIBHYIO, BBIICIUTEIBHYIO, TOJOBYIO
U HEPBHYIO CUCTEeMBI (puc. 45).

THuwesapumenvras cucmema TIIOCKAX YePBEH COCTOMT W3 HepenHei (por,
IJI0TKA) M CpeIHEeH KHUIIKWA. B cpefHedl KHUIIKE MIACT NMEpeBapHBAHHUC IHUINU H
BCAChIBAHUE TUTATEIbHBIX BEIIECTB. 3aJHEW KHUIIKA W AHAIBHOTO OTBEPCTUS
HeT. OCTaTKU MUY BBIBOJATCS BO BHEIIHIOK CPELY Yepe3 POTOBOE OTBEPCTHE.
B nepennem otaene mumeBapuTEIbHOW CUCTEMBI TNIAHAPUU UMEETCSI MYCKYIU-
cmas 2nomka. MycKynucTas rioTka — 3TO OpraH, ClOCOOHBIM BEIBOPAYUBATHCA
Hapyxy uepe3 poT. C MOMOIIBI0 MYCKYJIHUCTOM TJIOTKH IIJIAHAPUS MOTJIOIIAET
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nuiy. Y 1npeacraBureneld kiacca JIEeHTOUHbIE 4YEpBM MMILEBAPUTEIbHAS
CHUCTEMA OTCYTCTBYET.

3 4 & &

[

Puc. 45. Cucrembl opranoB Oesoi IIaHapuu:
1 — oOmuii BUI; 2 — MUIIeBapUTENIbHAS CHCTEMa; 3 — HEpPBHAs cucTema; 4 — 1oJoBasi CH-
cTeMa, 5 — BBIZCNUTENbHAs cucTeMa, 6 — npotoHeppuanit

Buvioenumenvnas cucmema — 310 npomonegpuouu. Ilpotonedpumuu
HAYMHAIOTCS B MapeHXMME 3BE3MYATHIMU KJIETKaMu ¢ pecHuukamu. OHU coOu-
paroT XHUJIKUE MPOAYKTH oOMeHa BeriecTB. OT 3BE3/14aTOi KJIETKH OTXOIUT KO-
poTkuii kaHaia. OH OTKPBHIBAETCSI B OOIIMM BBIICTUTEIbHBINA KaHal, KOTOPBIN 3a-
KaHYMBAETCS BBIICIIUTEIIBHBIM OTBEPCTHEM.

Kposenocnass u oOwvixamenvuas cucmemvr omcymcmeyrom. ['a3000MeH
OCYILIECTBIISIETCS 4Yepe3 TMOKPOBBI Teja. TpaHCMOPT Ta30B, MNUTATEIbHBIX
BEILIECTB U MPOYKTOB TUCCUMUJISILIUM BBITIOJIHSIET MapeHXUMA.

Hepsnas cucmema COCTOUT W3 JABYX TOJOBHBIX Y3JI0B (TaHIJIMEB) M He-
CKOJIBKUX HEPBHBIX CTBOJIOB. HepBHBIE CTBOJIBI UAYT BJIOJbL Tejia. XOPOIIO pa3-
BUTHI J1Ba OOKOBBIX HEPBHBIX CTBOJIA. [[IOCKHME YepBU MMEIOT OpPTaHbl 3PECHMUS,
OCsI3aHUSI U XUMHUYECKOTO YyBCTBA.

llonosas cucmema. I1nockue uepBu — eepmagpooumsi. OAUH OpraHU3M
UMEET MY)KCKHE MOJIOBBIC Xelie3bl (CEeMEHHHKH) U JKCHCKHE IOJIOBBIC MKEJIC3bl
(smuynnkm). CrenyaibHbIC JKEJIE3bl BBIACISIIOT MATATCIbHBIC BEIIECTBA IS UL
U BellecTBa Jijisi oOpa3oBaHusa uX oOojouek. MmeeTcs ciokHas cucrema KaHa-
JIOB JIJIs1 BEIBEJICHUS TIOJIOBBIX MPOIYKTOB.

Pa3MHOXeHue 4aille nonogoe. Y peCHUUHBIX 4YepBed HabromaeTcs: becno-
Jloe pa3MHOXEHUE yTeM (pparMeHTallu.

CBOOOHOXKHUBYIIUE TTPEICTABUTENHN (IUTAHAPHS) UMCIOT npsiMoe pazeumiue.
N3 su1, KOTOphle OTKIAABIBAIOTCS B KOKOHBI, BBIXOJSAT MOJIOJIbIE TUTAaHAPHH.
Jns mapasuTHUECKUX IUJIOCKUX 4YepBed XapaKTepHa BBICOKAs ILJIOJOBUTOCTh
U CIOXHBIC Yukivl pazeumusi. B mporecce pa3BUTHS MEHSIOTCSA JUYWHOYHBIC

CTaayy U X03s€Ba Napa3ura.
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3HaveHNe MJIOCKUX YepPBei:

1) KOMIIOHEHTBI YKOCHUCTEM;

2) ABJSAIOTCS MUIIIEH 1151 00Jiee KPYITHBIX KHUBOTHBIX

3) MEIUIIMHCKOE 3HAYECHHUE HMEIOT MPEACTABUTENIM JIBYX KIJIACCOB THIIA
[Inockue yepBu — knacca Cocanvuyuku v Kknacca Jlenmounsie yepsu. MHuorue
U3 HUX — BO30YAUTENH NTapa3uTapHbBIX 3a00JIE€BaHUM YEJIOBEKA U KUBOTHBIX.

KoHTpoJsibHBIE BOIIPOCHI
['1ie )KUBYT TUIOCKHE YepPBU?
Hazoute knaccel Tuna [1nockue yepBu.
Kakyto popmy u amuHy UMeeT Telo IMIOCKUX YepBei?
Kakyto cuMMeTpHIo UMEIOT IJIOCKUE YEPBU?
W3 kakux 3apobIIIEBbIX JTUCTKOB Pa3BUBAIOTCS IUIOCKHUE YEPBU ?
Pacckaxxute 0 CTpOeHHH KOKHO-MYCKYJIBHOT'O MEIIKA INIOCKUX YEPBEH.
Ha3zoBute opransl npukpemnieHus mioCKUX YepBeEN.
Yem 3a10JIHEHO TTPOCTPAHCTBO MEXKTY OpraHaMu y IJIOCKUX YEepPBEii?
Kakue ¢hyHKIIMM BBIONHIET MapeHxuma?
0. HazoBuTe cucteMbl OPraHoB IJIOCKUX YEPBEH.
1. PacckaxkuTe 0 CTpOEHUH MUILEBAPUTEIHLHON CUCTEMBI IIJIOCKUX YEPBEH.
2. Yro takoe npotonedpuaun? Kakoe oHM IMEIOT cTpoeHue?
13. Pacckaxkute 0 CTpOSHUH HEPBHOM CHCTEMBI INTIOCKUX YEPBEH.
14. TlepeuncnauTe Opranbl YyBCTB MJIOCKUX YEPBEl.
15. Pacckaxxurte 0 CTpOEHUH MOJIOBOM CUCTEMBI IIJIOCKUX YEPBEH.
16. Kak pa3sMHOXaroTCs TUIOCKUE YePBU?
17. Pacckaxkute 0 3HaUEHUH IIJIOCKUX YEPBEM.

RRBOooNoORA~WDNE

Tema 4. XAPAKTEPUCTHUKA KJIACCA COCAJIBIIIUKHN

Bce mapasutudeckrue 4epBH Ha3bIBAIOTCS 2ceiibMunmamu. Bojae3HHu, KOTo-
pbI€ BBI3BIBAIOT IeJIbMUHTBI, HA3bIBAKOTCS 2e/IbMUHMO3AMU.

Bcero m3ecto okoio 3 000 BugoB cocanbmuKkoB. Bee cocanviyuxu sB-
JISFOTCS TTApA3UTaMK )KUBOTHBIX U YEIOBEKa.

BHelllHee U BHYTpPeHHee CTPOEHHE COCAIBIIMKOB MOXXHO PAacCMOTPETh
Ha MPUMEPE neuérHouHo20 cocanviyuka. @opmMa Tena cocanbliiKa JUCTOBUIHAS.
Jlnuaa Tena 3-5 cantumetpoB. [lepenHss 9acTh Tena BEITSHYTA B BUIE KOHYCA.
Ha Heli pacnonoxeHo ABe NpUCOCKU. [Ie4€HOUHBIN COCANBIIMK UMEET POTOBYIO
U OPIOITHYIO MMPUCOCKH.

[TeuéHOYHBIN COCANBIIMK MMapa3UTUPYET B KEITYHBIX XOJaX IEYEHU y Tpa-
BOSIJTHBIX JKUBOTHBIX M Y YelloBeKa. K CTEHKe JKEeITYHBIX XOJI0B COCAIBIIUK IIPH-
KPEIUIIETCS IIPH TTOMOIIH MPUCOCOK.

Bce opranpl med€éHOYHOTO COCaNbIMKA Pa3BUBAIOTCS M3 TPEX 3apOJIbIIIIe-
BBIX JIICTKOB — 3KTOJACPMBI, SHTOACPMBI 1 ME30ICPMBI.
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HapyxHblil 110 KOXKHO-MYCKYJIBHOIO MEIIKA Yy COCAJIbIIIMKA HA3bIBAETCA
KyTUKYJI0H. OHa 3alMINaeT CocalbluKa OT JCUCTBUS (PEPMEHTOB XO3sIMHA.
[Tox kyTuKyI0#1 JIexkaT 3 CJIOS TIaIKKX MBIIII: KOJBIIEBbIE, KOCHIE U MPOJIOJIbHBIC
MBIIIIBI. [I[poMeXyTKH MEXTy OpraHamMu 3aroIHEHbI KIIETKaMU apEHXUMBI.

Tuwesapumenvras cucmema AMeET NEPEAHIO (POT, TJIOTKA) U CPEAHIOKO
KUIIKY. J[Be BETBU CpEIHEM KHUIIKH CUJIBHO BETBSITCS. 3aJIHEM KUILIKU U aHaJb-
HOTO OTBepcTUsl HeT. HemepeBapeHHbIe OCTATKHU MUY BBIJEISIOTCS Yepe3 POT.

Opeaanvl gvideneHus — NPOTOHEHPUANH.

KpoBeHocHas 1 qpixarefbHasi CUCTEMbl OTCYTCTBYIOT.

Hepsnas cucmema cOCTOUT W3 JBYX TOJIOBHBIX y3J7I0B (TaHTJIMEB) U He-
CKOJIbKUX HEPBHBIX CTBOJIOB. Hanbosiee pa3BUTHI JiBa OOKOBBIX HEPBHBIX CTBO-
na. CocanpIlIUKU UMEIOT OPTaHbl OCSI3aHUS U OpPTraHbl XUMHUYECKOTO YyBCTBA.

Ilonosas cucmema. Cocanbliiuku — 2epmagpooumsl, UMEIOT CIOXKHBIC
LIUKJIBI pa3BUTUS. B mponecce pa3BUTHS MEHSIOTCSA JIMUMHOYHBIE CTAUU U XO-
3s1€Ba Mapa3uTa.

Huka pa3Butusa. B nukie pa3BUTHS NEYEHOUHOTO COCAIBIIUKA €CTh JIBA
X035MHA U HECKOJBKO CTAIMM JINUUHOK.

Opranusm, B KOTOPOM >KUBET 3penasi hopMa mapasuta U MPOXOIUT TOJIO-
BO€ PAa3MHOKEHHUE, HA3BIBAETCS OCHOBHBIM X03MHOM. OCHOBHBIE X0351€Ba ITI€-
YEHOYHOTO COCANBIINKA — KPYHHbLLU PO2amblli CKOM UIU YeN08€EK.

OCHOBHOHM XO34HMH 4Y€pe3 KUIIECYHUK BBIJCISIET BO BHEIIHIOK Cpedy sila
cocanpllrka. B Bogoéme u3 dillia BEIXOAUT JIMUMHKA ¢ peCHUYKaMu. OHa Ha3bI-
BaeTCsl Mupayuouii. Jlanpiiie Mupauauil T0HKEH MONacTh B MPOMEXKYTOUYHOTO
xo03suHa. Opranus3M, B KOTOPOM KUBYT JIMUMHKU WU MPOXOJUT OECIojioe pas-
MHOKEHHUE Tapa3uTa, Ha3bIBACTCS MPOMEKYTOUYHBIM X03IMHOM. [IpomexyTou-
HBII XO34MH MEYEHOUYHOTO COCablIMKa — Mo/M0ocK. B Tene Momiocka Mupa-
OUAUNA TPOXOJUT HECKOJBKO CTaIuM pa3BUTUs. M3 MOJUIIOCKA B BOAY BBIXOIUT
MOABWKHAS JINUMHKA ¢ XBOCTOM. OHA Ha3bIBACTCS YepKapuii.

[lepkapuii MpUKPEIIAETCA K BOJAHBIM PACTEHHUSIM M MOKPBIBACTCS IJIOTHOM
3amuUTHON 00oJoukoii. O0pa3yercs nokosiascs ctaaus. OHa Ha3bIBaeTCA A00-
seckaputi. C TpaBOW aJ0JIECKapui MOXKET MOMAacTh B OPraHU3M KUBOTHBIX
(oxOHUYATEIBHBIN X035KH). YeTOBEK MOXKET 3apa3suThCs aJI0JIeCKapueM MPH YITo-
TpeOJICHUU ChIPOM BOJIBI U3 BOJOEMA, a TAKXKE OBOIIEH U (PPYKTOB, BHIMBITHIX B
ATOU BOJIE. B KMIIIEUHMKE OKOHYATENBHOIO XO3MHA U3 aJl0JIECKAapUs pa3BUBACT-
cs1 B3pOCJiblii apasurt (puc. 46).

3aTeM COCAJBIIIMK MPOHUKAET B MEYEHb M PaA3PYILIACT KEIYHBIC XOJIbI U
TKaHb TMe4YeHU. B meyeHn BO3HMKAET BOCHAIUTEILHBIN MPOIECC U HAPYIIACTCS
BBIJICTICHUE KETYH.

bonesnb, KOTOPYIO BBI3BIBACT MEYEHOUHBINM COCANIBIIMK, HA3bIBACTCA (ac-
yuones. CocoObl 3alIUTHl OT 3apaKEHUS Mapa3uTaMU HA3bIBAIOTCS NPopuiax-
MUKOU.
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Puc. 46. I{ukn pa3BUTHs MEYEHOYHOTO COCANBIIUKA!
1 — amoneckapuii; 2 — B3pOCIIBIIA IMAPA3UT B TEJIC OKOHYATEIIHPHOTO X035MHA; 3 — sina; 4 —
MUpAUIUN; 5 — JTUUMHKYA cOocallbIIUKa B Telle MOJUTFOCKA, 6 — Lepkapuii

IMpopuiaakruka gpacuuosnésa:

1) He UTH BOJIY M3 OTKPBITHIX BOJAOEMOB;

2) HE MBITh OBOIIM BOJON U3 OTKPBITBHIX BOJOEMOB,;

3) YHHYTOXaTh MPOMEKYTOYHBIX X035€B — MOJIIIOCKOB;

4) oxpaHATh BOJAOEMBI OT 3arpsA3HEHUS (EKATUIMHU )KUBOTHBIX U JIFOCH;

5) BBISBIATH U JICYUTH OOJIBHBIX.

B npIxaTenpHbIX MyTAX U B JIETKUX YEJIOBEKA Mapa3UTUPYET JE20UHbIU CO-
canvuyux, B TIEUEHU YEIIOBEKA — KOWLA4Ul COCAlbujuk, B KPYIHBIX BEHAX
OpIOLIHOMN MOJIOCTH — KPOBAHbIE COCANbUJUKU.

KonTpoabHbIE BONIPOCHI
Kak Ha3bIBalOTCS Mapa3uTHICCKUE YCPBH ?
Kakue 6071€3H1 Ha3bIBAIOTCS TEIIBMUHTO3aMH ?
Kaxoit 00pa3 >ki3HU BEIyT COCATIBIINKN ?
HazoBute GpopMy u JjiMHY Tesa Meu€HOYHOTO COCaIbIIUKA.
['te 1 y Koro mapa3suTHUpyeT NeYEHOYHBIA COCATBIITIK?
UeM nOpukperuisieTcs MEYEHOUHbIA COCANBIIMK K CTEHKaM >KEITYHBIX

ok wbdpE

X0/10B?

7. Kak Ha3pIBaeTCsd HaApYXHBIM CIOH KOXXHO-MYCKYJBHOIO MEIIKa
COCaJIBIIUKOB U KaKyI0 (DYHKILIHIO OH BBIIIOJIHSET?

8. Uewm 3amoyIHEHBI IPOMEKYTKU MEXKIY OpraHaMHU y COCAJIBIITMKOB?

9. HazoBute cucTteMbl OpraHOB COCAJIBLINKOB.

10. Pacckaxute 0 CTpOEHUH MUILEBAPUTEIBLHON CHCTEMBI COCATIBLITUKOB.

11. Pacckaxxute 0 CTpPOCHUU HEPBHOW CUCTEMBI U OpraHax 4yBCTB COCANb-
IIHKOB.

12. Kaxkoii opranu3M Ha3bIBAETCSI OCHOBHBIM XO35IMHOM Tapa3uTa’?
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13. HazoBUTE OCHOBHBIX X0351€B MEYEHOUYHOTO COCANIBIIUKA.

14. Yto BRIXOAUT U3 siiiIla IEYEHOYHOTO COCATBIIIMKA B BOJJOEME?

15. Kakoii opranu3m Ha3bIBaeTCs MPOMEKYTOUHBIM X035 MHOM Tapa3uTa?

16. Ko siBnsieTcs MPOMEKYTOUHBIM XO35TMHOM ITE€UEHOYHOTO COCANBIINKA?

17. Kak npoXouT pa3BUTHE NMEYEHOUYHOTO COCANIBIIIUKA B TEJIE MOJUTIOCKA?

18. Kak Ha3bIBaeTCs MOKOAIASICS CTAAMSI EYEHOTHOTO COCATIBIITUKA?

19. HazoBuTe TUYMHOYHBIE CTAANN IEUEHOYHOTO COCAJIBIIINKA.

20. Kak mpouCcXOAWT 3apa)KeHWE OCHOBHOTO XO3SMHA TEYEHOYHBIM CO-
CaJTBIIIUKOM?

21. Kakue HapylIeHUs B OpraHU3ME YeJIOBEKa BBI3BIBACT MEYEHOYHBIA CO-
CaJIbIIUK?

22. Kak Ha3biBaeTcsi 00JIe3Hb, KOTOPYIO BBI3BIBAET MEUEHOUHBIN COCalb-
UK ?

23. Urto HazbIBaeTcs Mpo(rIakTHKOMN ?

24. B uém 3axmroyaeTcs npodunakTuka dacuuonésa y yeaoBeka?

25. HazoBuTe coCaibIIMKOB, KOTOPBIEC MAPASUTUPYIOT y YEIOBEKA.

Tema 5. XAPAKTEPUCTHUKA KJIACCA JTEHTOYHbBIE YEPBU

N3BectHo okosio 1800 BumOB JIGHTOUHBIX 4yepBeit. Bece renmounvie uepsu
SIBJISIIOTCS TTapa3UTaMU 4YeJIOBEeKa U KUBOTHBIX. BOJIBIIMHCTBO JIGHTOYHBIX Yep-
BEU mapa3uTUPYyET B KUIICYHUKE.

BHemnee crpoenue. Teno JEHTOYHBIX YepBEH UMeET BUJI JIEHTHI. Pa3zme-
pel — oT 1 mmmmumerpa 1o 10-18 metpoB B miuHy. Teno cocTouT u3 2onosku,
wetiku u unenuxos. OpraHbl (PUKcCAllMU JIGHTOYHBIX YepBEH — MpUCOCKU U
Kptoubs. OHM HAXOJATCA Ha TOJIOBKE.

IHokposbl Tena. CTeHka Tena MPEACTaBICHA KOKHO-MYCKYJIbHBIM MEMI-
KoM. HapyxHblli ero cioi Ha3bIBaeTcs me2ymenm. TeryMEeHT 3allUIIacT napa-
3UTa OT MepEeBapUBaHUS B KUIIICUHUKE XO3HHA.

Buytpennee crpoenune. KpoBeHOCHas1, ApIXaTenbHAs U NUILEBAPUTEIIbHAS
CHUCTEMBI y JICHTOYHBIX YEPBEU OTCYTCTBYIOT.

[IutarenbHple BEMIECTBA OHU NOTJIOMIAIOT M3 KUIIEYHUKA XO35MHA BCEU
ITIOBEPXHOCTBIO TE€Jla MPU MOMOIIM MHKPOBOPCHHOK. MHKpPOBOPCUHKH — 3TO
BBIPOCTBI HAPYKHOTO CJI0S1 KOKHO-MYCKYJIBHOTO MENIKA.

BoinenurenbHas cuctema npeacTaBieHa NpOTOHEPPUIUIMU .

HepBHas cuctema u opranbl 4yBCTB Pa3BUTHI €1a00.

JlenTOUYHBIE YepPBU — TepMaAPPOTUTHI.

B ux nmkie pa3BUTHST MUMEETCS HECKOJbKO JIMYMHOYHBIX CTaNM U He-
CKOJIbKO X0351¢B (OCHOBHOM M MPOMEKYTOUYHBIH ).

[IpencraButenem kiacca JIeHTOUHbIE YepBU SIBIsiETCS Ovluuu yenens. OH
napasuTUpyeT B KUIIEUHUKE YestoBeka. [[imunHa tena nenus okosno 10 meTpos.
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BHeuniHee 1 BHyTpeHHee cTpoeHue Oblubero nemnHsi. Ha ronoske Oblube-
ro LEMHS HAXOJATCS YEThIpE MPHUCOCKU, KOTOPHIMU OH (PUKCHUPYETCS K CTEHKE
kuky. Illeiika nenHs sBiseTcss 30HOW pOCTa U OT HEE OTPACTAKOT HOBBIE YJle-
Hukd. [lapa3uT pacteT BCIo ku3Hb. B cpeHeit yacTu Tena ObIYbero 1emHs Kax-
JIbI YJIEHUK COJEPKUT MY’KCKHE U )KEHCKHE IMOJIOBbIE OpraHbl. Takue 4IeHUKU
Ha3bIBAIOTCS He3penviMu, WIN 2epmagpooummusivu. YneHUKN B 3aqHEH YacTH
Tena SBIS0TCS 3penvimu. OHU COAEpKAaT MAaTKY ¢ OOJBIINM KOJIHMYECTBOM SHII.

KusHeHHbI HHUKJI. YenoBeK SBISIETCS OCHOBHbIM XO3AUHOM OBIYbETO
LEMNHs. 3penble WICHUKH LEMHs OTAEISAIOTCS OT €ro Tejaa U BBIXOAAT U3 KUIIEY-
HUKa YEJIOBEKA BO BHEIIHIOKO cpely. KpymHBIM poratelii CKOT SIBIISIETCS HpO-
MEeNCYMOUHbIM XO03AUHOM UENHS. Auya UenHsS BMECTE C TPaBOM MOINAJAIOT B
KHUIIIEYHUK MPOMEKYTOUHOTO XO34MHA. B KHIlIeUHNKEe U3 SIUI BBIXOAUT JTUYUHKA
C KpIOUbsIMU — oHKocgepa. OHa UIET MO KPOBEHOCHBIM COCYJaM U IMOMaJaeT
B CKEJIETHYI0O MYCKYJIaTrypy. 31ech oOpa3yercs BTOpas JIMYMHOYHAsI CTalusl.
Omna Ha3biBaeTCs unna. DUHHA UMEET BUJ My3bIpbka. BHYTps ()MHHBI BBEpHY-
Ta TOJIOBKAa MOJIOZOTO 4epBs. ECiM 4enoBek ChECT MsCO, KOTOPOE COIAEPIKUT
¢buHHY, OH 3apa3urcs ObIYBMM IIeMHEM. B KuieyHuke 4venoBeka U3 (UHHBI
obpasyeTcs B3pocias ctaaus napasura (puc. 47).

Puc. 47. Ilukn pa3BUTHs OBIYBETO TEITHS:
1 — gitna; 2 — onkocdepa; 3 — ¢uHHA; 4 — TOJIOBKA IEMHS; 5 — B3pPOCIBINA Mapa3uT

bbrumii rieneHs B OpraHu3Me 4eoBeKa IMOTJIONIAET MUTATEIbHBIC BEIIECTBA.
[Tpurcocku 1ienHs pa3pymiaroT CIU3UCTYIO0 000JI0UKY KuiedHuka. [IpoaykTsl 00-
MEHa BEIIECTB IIETHS MOMaAat0T B KPOBb U SBIISIOTCS JJIsI YEJIOBEKA SIOBUTHIMHU.
Bce 5Ti n3MeHeHus B OpraHu3Me 4esioBeKa MPUBOIAT K pa3BUTHIO Oose3Hu. bo-
JIe3HH, KOTOPBIE BBI3BIBAIOT JICHTOUHBIC YEPBH, HA3BIBAIOTCS YeCmo003aMU.

IpoduiiakTuka 3apaxeHus 4eJI0BeKa ObIYbUM LEMHEeM:

1) xoporias TepMudeckast 00pabOTKa TOBSHKBETO MsICa;

2) BBISIBJICHUE U JICYCHHE OOJIbHBIX.

VY 4YenoBeka MOTYT Mapa3uTHPOBATH U JPYTUE JICHTOYHBIC YepBU. B TOHKOM
KHUILIEYHUKE YEJIOBEKA Mapa3sUTUPYET CEUHOU YeneHb, JeHmely WUpOKUull, Kapiu-
KOBblll UeNneHb.
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KoHTpoJibHBIE BONIPOCHI
Kaxoit 06pa3 ’Ku3HU BeIyT JICHTOYHBIC YEPBU ?
['te mapa3uTupyrOT JICHTOYHBIC YEPBU?
HazoBute Gpopmy u IIMHY Tema JICHTOYHBIX YEPBEH.
HazoBute opransl ¢hukcaiuu JICHTOYHBIX YEPBEH.
Kak Ha3bIBaeTCsS HApYXHBIA CJIOW KOXHO-MYCKYJIBHOTO MeEIIKa JICH-
TOYHBIX YepBel U KaKyr0 ()YHKIIUIO OH BBITIOJTHSICT?
6. Kakux cucteMm OpraHoB HET y JCHTOYHBIX YEPBE?
7. Kak muTaroTcs JIEHTOYHBIC YEPBH ?
8. Kakyro qmHy uMeeT TeNo ObIYbEero MEeTHs ?
9. Kak pacrer ObIunii 1IETICHB ?
10. Yro comeprxat He3peable YWICHUKH OBIUBETO ISITHS ?
11. Yro comeprkat 3penble YICHUKH OBIYBETO IICITHS ?
12. Kt0 sBiseTCcss OCHOBHBIM XO3SIMHOM OBIYLETO LIEITHS ?
13. Ko siBnsieTcss MPOMEKYTOUYHBIM XO35TMHOM OBIYbETO IETTHS ?
14. Kak npoxoauT pa3BUTHE OBIYBETO LETHS Y TPOMEKYTOYHOTO X03sIMHA?
15. Ha3oBure 1MYMHOYHBIE CTAINN OBIYHETO IEIHS.
16. Kak yenoBek 3apaxkaeTcs ObIYbUM LICITTHEM ?
17. Kakue n3MeHCHHUS BBI3BIBACT OBIUYMIA IIETICHh B OPTaHU3ME YEIIOBEKa?
18. Kakue 0osie3HM HA3BIBAIOTCS LIECTOL03aMU ?
19. B uéwm 3akmrovaeTcs mpoduiIakTHKa 3apakKeHHS OBIYbUM IICITHEM 7
20. Ha3oBUTE JIEHTOYHBIX YepBEil, KOTOPBIC MAPA3UTHPYIOT Y YETOBEKA.

agrwNPE

Tema 6. XAPAKTEPUCTHUKA THUIIA KPYT'JIBIE YEPBU

N3Bectno Oonee 15500 BumoB kpyribix uepseit. Tum Kpyenvie uepeu
BKJIFOYAET MATHh KjaccoB. CaMbIM BaKHBIM siBJsieTcs: kKiacc CoOCTBEHHO KpyT-
aeie uepu (Hemarospr).

Cpena oOuraHusi — BOJA, IOYBA, OPraHU3MbI YEJIOBEKA, >KMBOTHBIX
U pacteHnii. O0pa3 »KU3HMU — CBOOOTHOXKUBYIIINE U MMAPAZUTHI.

Buemnee crpoenme. Temo Kpyriibix 4epBei He pasjeiieHo Ha yacTth (cer-
MEHTBI), Ha TIONIEPEYHOM cpe3e uMeeT GpopMy Kpyra. Takue 4epBH Ha3bIBAIOTCS
«KpYTABIMU». J[TMHA Tena — OT HECKOJbKUX MHIUIUMETPOB 110 HECKOJIbKHX
METpOB.

Ha nepennem koHIE Tena pacHoJIOKEHO pomosoe omeepcmue U OpraHbl
yyBCcTB. Ha OpIOIIHON CTOpOHE Tena HAXOAMUTCS 8bl0enumesbHoe Omeepcmue.
VY camok Onrke K cepeiuHe Tella Ha OPIOIIHOM CTOPOHE PACIOJIOKEHO NOI080€e
omeepcmue. biike K 3aJHEMY KOHILY TeJla HAXOJUTCS aHAlbHOe Omeepcmue.

IHoxkpoBbl Tesma. CTeHKa Tella KPYIJIBIX YEPBEU — KOJMCHO-MYCKYIbHbLU
Mmewok. HapyKHbIN CIION KOKHO-MYCKYJIBHOTO MEIIKA Ha3bIBAETCA KYMUKYIOU.
KyTtukyna BbimonHsier (yHKIMA HApY>KHOTO CKEJeTa, 3allUIaeT YepBel OT
JeNCTBUSA (PEPMEHTOB KUIIIEYHOTO COKa X03suHa. [0 KyTUKYJION JIEKUT dIUTe-

74

Page 74 of 146



JuaabHas TKaHb eunooepma. 1o runonaepMont HaXOAUTCS 0OUH CIOU NPOOOJIb-
HBIX MbIUEUHbIX 60710KOH. [Ipu COKpallleHny MpOAOIBHBIX MBIIII TEJIO YepBEi
CIOCOOHO HM3rubaThCsi B CHMHHO-OPIONTHOM HAMpaBIIEHWHA U COBEPIIATH 3Mee-
BUJTHBIC JIBYDKCHUS.

BuyTtpenHee crpoenue. [lomocts Tena — nepsuunas (ncesooyenv). OHa
3aroJTHEHa JKUJIKOCTBIO, KOTOPasl HAXOAWUTCS IO OOJIbIINM AaBicHUEM. JKu-
KOCTh BBIIIOJIHSET OMOPHYIO (cuopockenem) W TPAHCIOPTHYIO (YHKIIUH, y9acT-
ByEeT B OOMEHE BEIIECTB.

Tuwesapumenvrnas cucmema COACPKUT TPHU OTJCNA: MIEPeAHUN (POT, TJIOT-
Ka W TUIIEeBOM), cpeauuil (CpeaHss KUIIKa) W 3aJaHui (3aaHss KUIIKA C aHallb-
HBIM OTBEPCTHEM). Y HEKOTOPHIX BHUIOB POTOBOE OTBEPCTUE OKPYIKCHO KYMUKY-
JAApHOIMU  2yOamu, Y JPYTHX HMEIOTCS KYTHKYJSPHBIE BBIPOCTBI — 3)0ybl.
[TumeBon mmeeT pacmmpenue — 6OyavoOyc. [luimeBapeHne MpeuMyIieCTBEHHO
nosioctHoe. [lumiei Ay cBOOOIHOXKUBYIIMX YEpBEH SIBISIFOTCS pa3jiararomiuecs
OpraHUYECKUE BEIIeCTBA M MEJIKME OeCro3BOHOUHBIC. KwulleuHbie mapa3uThl
MUTAIOTCS TKAHSAMHM W JKHJIKOCTIMHU BHYTPCHHEH CpelIbl OpraHu3Ma XO3sHHA.

HenepeBapeHHble OCTaTKH MHIIM YIAISIOTCS 4Yepe3 aHadbHOE OTBEPCTHE
(puc. 48).

Puc. 48. Tlonepeunslii cpe3 acKapubl:
1 — kyrukyna; 2 — runojepma; 3 — MYCKYJIbHbIE KIETKH; 4 — TICpBUYHAS TIOJIOCTH TEla,
5 — KaHaJI BBIJICIUTEIbHON CUCTEMbI; 6 — HEpBHBIE CTBOJIbI, / — MPOCBET KUIIEUHUKA; 8 —
anyHuKd, 9 — siineBonsl, 10 — maTka

Buvioenumenvnasn cucmema npenctaBieHa 1-2 KOKHBIMU Kele3aMu, TOXO-
KUMU Ha TPOTOHEDPUANH. DTO KPYIMHbIE KJIETKHU, OT KOTOPBIX OTXOIAT JBa
kaHana. KaHanbl B 3aJlHEl 4acTH Teja 3aKaHYMBAIOTCS CJIEMO, a BIIEPEIU OTKPHI-
BaIOTCA HAPY)XY BBIICIUTEIIBHBIM OTBEpPCTHEM. TakKe >KUJIKUE MPOAYKTHI 00-
MEHa 00€3BPEKUBAIOTCS (PAcOYUMAPHLIMU KIemKAMU, KOTOPhIE PACTION0KEHBI
M0 XOJy BBIJICJIUTEIIbHBIX KAaHAJIOB.
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Kposerocnas u ovixamenvuas cucmemsi y KpyTJibIX 4Y€PBEH OTCYTCTBYIOT.

Hepenas cucmema 4depBerl COAEPAKUT JBA TOJOBHBIX TaHTJIUS, OKOJIOIJIO-
TOYHOE KOJBIO M YEThIpE MPOAOJbHBIE HEpPBHbIE CTBOJIA. Jlydille pa3BUTHI
CIIUHHOM M OPIOIIHOM HEPBHBIE CTBOJBI. Kpyriible 4uepBU MMEIOT OpPraHbl OCs3a-
HUS U OpraHbl XUMUYECKOTO YyBCTBA.

llonosas cucmema. Kpyriabie 4epBU paz0eibHONObIe HCUBOMHbBIE, BbIpa-
KEH NoN06oU OuUMOpguzm — CaMIlbl MEHBIIIE CaMOK M 3aJHUNA KOHEI[ Teja
CaMIIOB 3aKpy4yeH Ha OprolIHyio cTopoHy. [losoBas cuctema uMmeet BU TpyOOK.
VY cam110B mo10Bas CUCTEMA HEMapHas U COCTOUT W3 CEMEHHUKA, CEMANPOBO/IA,
CEMSIM3BEPraTelIbHOTO KaHala. Y CaMOK IOJIOBas CUCTEMA MapHasi U COCTOUT U3

JBYX SIMYHHUKOB, IBYX SIIICBOJIOB, IBYX MATOK M OJHOTO HEMAPHOTO BIIaraldINa
(puc. 49).

Puc. 49. BckpbiTast caMKa acKapH/IbI.
1 — suuHuKH; 2 — Si1eBOabl; 3 — MaTKH; 4 — Biarajiuiie; 5 — KHIleYHas TpyOka

Pazmuoxenune nosmoBoe. OceMeHeHHne BHYTpeHHee. Pa3Buthe y HeMaron
HenpsMoe (¢ mpeBpareHrueM). HacTo OHO MPOUCXOTUT 0€3 CMEHBI X035€B M TO-
rja JIMYMHKA pa3BUBACTCS B NIOYBE MJIM BOJE. Pa3BUTHE COMPOBOXKAAETCS JIMHB-
Koi. HekoTopbIM BugaM CBOMCTBEHHO J#cuU80podcOeHue. [Is mapa3uToB xapak-
TEPHBI CIIOKHBIC LIUKIIBI PA3BUTHSL.
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3HauyeHUe KPYIJIbIX YepBeii:

1) KOMIIOHEHTBI YKOCHCTEM;

2) nuina a1 60J1ee KPYIHBIX )KHBOTHBIX

3) y4acTBYIOT B TOYBOOOPA30BAHHH;

4) B030yIUTENIN Tapa3uTapHBIX 3a00JICBAHHHA.

[IpencraButenem tuma Kpyrible depBH SBISICTCS acKapuaa 4YeJioBeKa.
Jlnuaa Tenma camku — 40 caHTUMETpOB, camiia — 25 caHTUMETPOB. JKUBbIC T1a-
pas3uTHl 0€J0-pO30BOTO IBETa. TeI0 IMUIHMHIPUIECKOE, 3a0CTPEHHOE Ha KOHIIAX.
B3pocnas 0coOb KMBET B TOHKOM KHIIIEYHHKE.

Huxa pa3Butus. OTUIONOTBOpPEHHAs caMKa OTKIAIbIBACT B CYTKH [0
250 ThICSY sIMIT, KOTOPBIC U3 KUIICYHUKA YEIOBEKa MONaAaroT B ToUBY. B mouBe
npu Temneparype +25 °C, npu IOCTATOYHOW BIAXHOCTU W B MPHUCYTCTBUU
KHCJIOpOJIa Yepe3 2—3 HeJeau B siIlaX pa3BUBacTCs JWYMHKA. Takue sifra
MOTYT TIOTACTh B OPTaHU3M YEJIOBEKAa C BOJIOH, C TPSI3HBIMU OBOIAMU U (QPYK-
TaMd. B KuIlleuHHUKe JTMYUHKA BBIXOAWUT M3 SHIa U Yepe3 CTEHKY KUIIKH Tolia-
naeT B KpoBb. OHA MPOXOJUT 4Yepe3 MeueHb, MPABYIO0 YacTh CEPJIla, MOMATacT
B MaJbldi Kpyr KpoBooOparieHus, nérkue. M3 nérkux mo OpoHXaM U Tpaxee
JMYMHKA TIOJTHUMAETCS B POTOBYIO MOJIOCTh M TpOTrJIaThiBaeTcs. Yepes Tpu me-
cAlla B KUIICYHUKE JTUIMHKA TIPEBPAIIAETCs BO B3POCIYIO ackapuay. Murpamnus
JUYHHOK JIJTUTCS OKOJIO JABYX HeAenb. [IpOoMOIDKUTETLHOCTD JKM3HU B3POCIBIX
acKapu — OKOJIO To/1a.

Ackapu/ia BBI3BIBACT y YeIOBEKa OOJIE3Hb ackapudo3. ACKapuaa MmorJioma-
€T TUTATeIbHBIC BEIISCTBA M3 OpPraHM3Ma XO03sWHA. EE NMMUMHKHM pa3pymaroT
CTEHKY KHIIEYHHKA, KPOBEHOCHBIE COCYABI W JAbIXaTelbHbIE TyTH. OHU MOTYT
BBI3BIBATH Kallelb U OpoHXUT. [IpoaykThl 0OOMEHa BEIIeCTB aCKapHIbl SBISIOTCS
STOBUTHIMH JIJIs1 YEJIOBEKA.

IHpoduiiakTuka ackapuao3a:

1) cobumroeHre MPaBUJI JUYHOW TMTHEHBI (YMCTOTA PYK);

2) ynotpebJieHHEe YMCTO BBIMBITBIX OBOIIEH U ()PYKTOB;

3) 3amurTa NPOAYKTOB MUTAHHUS OT MyX — MEXaHMYCCKHX MEPEHOCUYUKOB
SIUIT ACKapU/IBI,

4) oxpaHa OKpyXaroIiei cpejsl (ImouBa, BoJa) OT 3arpsA3HeHus (peKaIusMu
YEIIOBEKa,

5) BBIABIICHHUE H JICUCHUE OOJBHBIX.

VY 4enoBeka MOTYT IMapa3UTHPOBATH M APYTHUE KPYIJIbIC YSPBU. DTO OCMpuU-
ya, puwma, @uispuu. bonesnu, KOTOPbIE BBHI3BIBAIOT KPYTJIbIC YEPBH, Ha3bIBa-
I0TCSl HEMAMOO03AMU.

KoHTpoJibHBIE BONIPOCHI
1. Ha3zoBure cpeny oOUTaHUS KPYTJIBIX YEpPBEH.
2. OOBsicHUTE HA3BaHUE KPYTJIbIC YEPBHU.
3. HazoBute pa3mepsl Tena KpyTJbIX YepBei.
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Ha3zoBure ci1om KO)KHO-MYCKYJIBHOTO MEIIKA KPYTJIBIX YEPBEW.
Kak Ha3pIBaeTcs monocts Teja uepBeii? Uem oHa 3amoaHeHa?
HazoBute QpyHKIIUN MOJTOCTHOM KMIKOCTH.
Kakoe cTpoeHmne nmeeT nuineBapuTebHas CUCTeMa KPYTJIbIX YepBei?
Kaxkoe cTpoeHmne umeeT BeIIETUTEIbHAS CUCTEMA YEPBE?
Kakux cuctem opraHoB HET y KPYTJIbIX YepBEi?
0. PacckaxuTe 0 CTpOCHHH HEPBHOW CUCTEMBI YEPBEH.
1. Yto Takoe moJaoBOH AUMOPPU3M?
2. Kakoe cTpoeHmne uMeeT moioBasi CHCTeMa KPYTJIbIX YepBei?
13. TlepeuncnuTe 3HaYCHNE KPYTIIBIX YEPBEH.
14. Kakyro anmuHy Tena UMEIOT caMell M caMKa acKapuabl ?
15. HazoBure yclioBusi, IPH KOTOPBIX MPOUCXOIUT Pa3BUTHE B SHIE JIM-
YUHKHU aCKapHJIbI?
16. Kak npoucxoauT 3apakeHHe 4eI0BeKa acKapu10ii?
17. Kak nBmkeTcsl TMIMHKA aCKapuIbl B OpraHu3Me uejaoBeka?
18. Kak Ha3bpIBaeTcsi 00J1€3Hb, KOTOPYIO BBI3BIBAET aCKapuaa y 4esJoBeKa?
19. Kakoe neiicTBHE OKa3bIBae€T acKapu/ia Ha OpraHU3M 4YeoBeKa?
20. B uém coctouT nmpodusiakTrka ackapuao3a’?
21. Ha3oBuTe KpyTbIX YepBEi — Mapa3uToOB YEIOBEKA.
22. Kak Ha3bpIBaloTCA OOJIE3HU, KOTOPHIE BHI3BIBAIOT KPYTIIBIC YEPBH ?

MR ROONO O A

Tema 7. TUII YIEHUCTOHOI'ME

Tun YneHuCTOHOrHE — CaMblii MHOTOUYMCIICHHBIM THUIT )KUBOTHOTO MUpA.
K tumy Unenucronorue orHocutcst 6osee 1,5 MUIUTMOHOB BUIOB.

Cpena oduranusi. YeHHCTOHOTHE KUBYT B BO3/yX€, B MOYBE, B BOAOE-
Max.

O6pa3 xu3nu. Cpeyd HUX €CTh CBOOOIHOXKUBYIIHE, Mapa3uThl YEIOBEKa,
YKABOTHBIX U PACTCHUM.

K tuny YjieHncTOHOrME OTHOCATCS TPHU KjIacca:

1 xmacc — Paxoobpasznvie (paku, KpeBETKH, JJAHTYCTHI);

2 xnnacc — Ilaykoobpasnvle (ayku, CKOPITMOHBI, KJICIIHN);

3 kimacc — Hacexomvle (0a00YKH, )KYKH, MyXH, KOMapBhI).

Pa3mepsr Tena ot 0,1 Mummumetpa 10 1 Merpa. Temo GONBIIMHCTBA YICHU-
CTOHOTHX COCTOUT M3 OTICNbHBIX 4YacTed (cerMeHToB). CerMeHThI 00pa3yloT
oT/eJbl TeJIA:

— TpH OTJIENa: TOJIOBA, IPY/Ib, OPIOIIKO (HACEKOMEIEL);

— JIBa OTJeJIa: TOJIOBOTPY/Ib, OPIOIIKO (MayKH, paKH).

Teso knemen He pa3/IeIeHO Ha CETMEHTHI U OTHEJIBI.

IokpoBbl Tesa. Teno WICHUCTOHOTMX MOKPBITO OPraHUYECKHM Bellle-
CTBOM XUMUHOM. XUTHUH BBINOJTHIET 3aIIUTHYIO (PYHKIIUIO U SIBIIACTCS HapyX-
HBIM cKesieToM. K XuTHHY MPUKPEIUISIIOTCS TIOTIEPEYHOII0N0caThie MBIIIIIHI. [1e-
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PHOIUYECKU CTapblii XUTHH COPAChIBACTCS U BMECTO HEro o0pasyeTcsi HOBBI
XUTHH. Takoe SIBJICHHUE HA3bIBACTCS «IUHbKOU». BO BpeMs JTHHBKU YWICHHCTOHO-
rue pactyT (puc. 50).

Puc. 50. BHenmHee cTpoeHHE PEYHOro paka:
1 — ronoBorpynp; 2 — OprolIKO; 3 — XBOCTOBOM IJIaBHUK; 4 — OpIOIIHBIE HOTH; 5 — XO-
JTWITBHBIC KOHEYHOCTH; 6 — KIIeNTHH; 7 — HOTOYeNIOCTH; 8 — ycuku; 9 — rinasza

Oprans! aBuxeHns. JKUBOTHBIE 3TOTO THIA UMEKOT YIEHUCHIble KOHEYHO-
cmu. KOHEYHOCTH COCTOSIT M3 OTACbHBIX yacTed (WieHHKOB). OHU TIOIBHKHEI
U TPUKPEIUISIOTCS K Tely cycTaBaMu. KOHEYHOCTH BBINOJIHSIOT pa3Hble (QyHK-
mui. C MoOMOIIBI0 KOHEYHOCTEH XMBOTHOE NHUTAECTCA M 3allUIIAeT ce0s OT
BparoB. OHM SBJISAIOTCS OpraHaMH JIBM>KEHHS. YUCIO XOIMIBbHBIX KOHEYHOCTEH
y YJICHUCTOHOTHX pa3Hoe. y paka — 5 map, y mayka — 4, y HaCeKOMbIX — 3

(puc. 50, 51).

Puc. 51. BHeniHee cTpoeHue nayka:
1 — ronoBorpynb; 2 — Opromko; 3 — XOAWIbHBIE KOHEUHOCTH; 4 — XeJNHIephl U Meau-
MaIbIbI

Buyrpenne crtpoenue. IloyioCTh Tenma y UYIEHUCTOHOTHX CMEUlAHHASA
(muxcoyeny). OHa 0Opa3yeTcs MpHU CIAMSHUN IEPBUYHON U BTOPUYHOM MMOJIOCTEH

79

Page 79 of 146



Tena. MUKCOIENb 3amojHeHa KXUAKOCThI0O — remoiuMmdoii. [ emonumgpa —
OeclBeTHasI KHUJAKOCTh, KOTOpask OJHOBPEMEHHO BBIMOJHSAET (DYHKIUU KPOBU
Y TOJIOCTHOU KUIKOCTH.

Huwesapumenvras cucmema umeet 3 otaena. [lepennuii oTen BKIIOYaET
pOT, TIOTKY, MHUIIEBOJ, UHOT/A 300, kenyaok. CpeaHuil oTAen mpeacTaBieH
CpeaHEW KUILKON. 3aHUN OTIAEN — 3TO 3aJHSA KHUIIKA U aHAJIbHOE OTBEPCTHUE.
[lepenuuit oTAET HAYMHAETCS CJIOKHBIM POTOBBIM aImapaToM. Y YJIEHUCTOHO-
T'MX XOPOIIIO Pa3BUTHI MUIICBAPUTEIBHBIC JKeJIe3bl (CIIOHHBIC XKEJIe3bl, IICUCHB ).

Buvioenumenvrnas cucmema npenctaBieHa BUAOU3MEHEHHBIMU MeTaHehpu-
TUSIMH  (3enenble U KOKCANbHble dicele3bl) WIN MAAbNUSUesbiMu CoCcyoamu
(BBIPOCTBI KUIIICUHUKA). Y HACEKOMBIX B BBIJICIICHUU YUYACTBYET HCUPOBOE MENO
(mouka HAKOIUJICHHS) — HAKOIUICHHE HEHY)KHBIX W 3allacHBIX MHTATCIbHBIX
BELIECTB.

Kposenocnas cucmema YNEHUCTOHOTHX COCTOUT M3 CEpALA U COCYJIOB.
Ceplilie HAXOAUTCSL HA CIIMHHOW cTOpoHE. KpoBeHOCHas crcTeMa HE3aMKHYTasl.
[Tpu aBwxeHur KpoBb (remMosimMda) BBIXOJUT M3 COCYJOB B IOJOCTH Teja,
a TOTOM OmATh coOupaeTcss B cocynbl. KpoBb YJIEHHCTOHOTUX MOXKET OBIThH
OeCIBETHOM, KPACHOW WJIU CHHEH.

Opeanvl OblxaHus BOJHBIX WICHHUCTOHOTUX — J#cabpsi. HazeMHbIE KUBOT-
HBIC JIBIIAT C MIOMOIIBIO IE2KUX U mpaxeu.

Hepsnas cucmema cOCTOMT W3 207106H020 eanenusi (KTOJOBHOW MO3I»),
OKOJIO2JIOMOYHO20 HEPBHO20 KOJIbYAd U OPIOUHOU HEPEHOU Yenouku. Y YJICHU-
CTOHOTHX XOpPOIIIO Pa3BUThI BCE OPraHbl YYBCTB — 3pEHMsI, OOOHSIHUS, OCsi3a-
HHUS, BKyCa, CIIyXa, pABHOBECHS.

llonosas cucmema. YUneHUCTOHOTHME — PA3ACIBHOIIONBIE KUBOTHBIE.
Camen u camka OTIMYAIOTCS pa3MepaMu U OKpackou Tena. BHelmHue paznuuus
0co0eil pa3HOTro MoJia HA3bIBAOTCS NOA0BLIM OUMOPDUIMOM.

Pa3mMHOXeHME y YICHUCTOHOTHX 10/1080€. Pa3BUTHE MOXKET OBITh npsambim
unu ¢ npespawenuem (memamopgozom). Pazsutre Ha3pIBaeTCS MPAMBIM, €CITH
W3 Aila BBIXOJUT XMBOTHOE, KOTOPOE MO CTPOEHUIO MOXO0XE Ha B3POCIbIN
opranusm. lIpsMol Tun pa3BUTHS XapakTepeH i naykoB. Ilpu pasBuTum
¢ mpeBpaienneM (Memamopghozom) ¢CTh JONOIHUTEIBHBIC CTaJUU MEXKITY
SIUIIOM U B3POCIBIM Opranu3MoM. Eciu mpu pa3BUTHH €CTh 4 cTauM IpeBpa-
IIEHUS . STUII0 — JIMUUHKA — KYKOJIKa — B3pociiasi 0co0b, TOTJa TOBOPST O MOJTHOM
Metamopdo3e (Hanpumep, 0a00YKH, MyXH, KOMaphl). Y OPraHu3MOB C HEIoJI-
HBIM MeTaMop(030M MMPOUCXOIUT CMEHA 3 CTAININ Pa3BUTHSI. SHI0 — JIMYUHKA —
B3pociast 0co0b. CTaaus KyKOJIKH OTCYTCTBYeT (HalpuMep, KJIOIIbI, BIIIH).

KoHTpoJibHBIE BONIPOCHI
1. I'me XMBYT Y4JIEHUCTOHOTHE?
2. Ha3zoBure knacchl Tuna YIeHUCTOHOTHE U UX IIPEACTaBUTEIICH.
3. HasoBure otaens! Telna 4I€HUCTOHOTHX.
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YeM MOKpHITO TEJO YICHUCTOHOTHX ?

HazoBute QpyHKIIMM XUTHHA.

Yro Takoe NuHbKA?

OObsicHuTe Ha3BaHKe TUIA YIeHUCTOHOTHE.

Kakue ¢hyHKIIMM BBIMOTHSIIOT KOHEYHOCTH YJICHUCTOHOTHX ?
Kakas moiocTs Tena y 4IeHHCTOHOTUX M KaK OHa o0pa3yercs?
0. HazoBure ¢pyHKIINN reMoTuMEI.

1. PacckaxuTe 0 CTPOCHUH MUIICBAPUTEIHHON CUCTEMBI YJICHUCTOHOTHX.
2. HazoBuTe opranpl BBIJCICHNS YWICHUCTOHOTHX.

13. Kakoe cTpoeHHe UMEET KPOBEHOCHAsI CHCTEMa YWICHHCTOHOTHX 7
14. HazoBute opraHbl IbIXaHUS YJIEHUCTOHOTUX.

15. Kakoe cTpoeHHe UMEET HEpBHAS CHCTEMa YJICHUCTOHOTHX ?

16. Kakue opranbl 4yBCTB pa3BUTHI Y WICHUCTOHOTUX 7

17. Yto takoe monoBoi gumopduzm?

18. Kakoe pa3MHOXEHHUE U Pa3BUTHE Y YICHUCTOHOTHX ?

19. Kakoe pa3BUTHE Ha3bIBAETCS MIPSIMBIM ?

20. Kakoe pa3BuTHE Ha3bIBA€TCA PA3BUTHEM C IPEBpAIICHUEM 7

21. Yrto Takoe pa3BUTHE C TIOJHBIM U HEMIOJIHBIM MeTaMopho3omM?

HRROONO O A

Tema 8. XAPAKTEPUCTHUKA KJIACCA ITAYKOOBPA3HBIE

Kinacc IlaykooOpa3Hbie HACUMTHIBAET /O THICSY BUIOB.

Cpena oouranus. [laykooOpa3Hble )KUBYT Ha CyIIE.

OO0pa3 sku3HU. bOJIBIIMHCTBO BUJOB — CBOOOTHOKHUBYIIIME, UMEIOTCS TIa-
Pa3uUThI )KUBOTHBIX U YEJIOBEKA.

K xnaccy ITaykooOpa3Hble OTHOCATCS CKOPIIMOHBI, MaykH, Kiemu. Pazme-
psl Tena — ot 0,3 MuumumeTtpa (decorounsiit kienr) 10 30 caHTUMETPOB (MaykK-
ITHUIIEEN).

BHemHee crpoenme. Teno maykooOpa3HBIX MMEET JiBa OTHEA. T'OJIOBO-
rpyab U OPIOIIKO.

Ha romoBorpyam pacmnojiockeHo 6 map KOHEYHOCTeH. J[Be mapbl KOHEYHO-
CTel HaXOoIATCS y pOTOBOTrO oTBepcTus. llepBasi mapa Ha3bIBaeTCsl Xxenuyepbvl
(wenrocmu). Ha KoHIIEe XeNuIep y MayKoOB OTKPBIBAIOTCS MPOTOKH STOBUTBIX Ke-
ne3. [layk mapanusyet cBoro 100bI4y sijoM. BTopas mapa KOHEUHOCTEW Ha3bIBa-
ercs nedunanvnul (Hocowynanvya). Ilayk aep>Xut no0bay meaumnaibinamu. [le-
JUTIAJIBITBL SIBJISFOTCS OpraHaMM OCS3aHUS U BKyca. Y CKOPIHOHOB MEAUMNAIbITBI
MpeBpalleHbl B JUIMHHBIE KiemHH. OcTalbHble YETHIPE Mapbl KOHEYHOCTEU y
ayKoOOpa3HbIX — XOAWIbHBIC HOTH (OpraHbl ABMoKeHHs ). OHU TMHHBIC, TOH-
KHE, YWICHUCTBIE, C KOTOTKAMH.

bpromiko He MMeeT CerMeHTOB U HE HeceT KoHeyHocTel. Ha Opromike
HAXOJISITCS JIbIXaTeIbHBIC, MOJIOBOE U aHAJIbHOE OTBEpCTHsl. B Oprorike y maykos
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PacCIOJIOKEHBI MayTUHHBIE Keje3bl. M3 mayTuHbl mayku IUIETYT JOBYYIO CETh,
THE3/10 ¥ KOKOH JJIsSl OTKJIQJIKH SIUII.

IlokpoBbl Tesa. Teno maykooOpa3HBIX MOKPBITO KYMUKYAOU, KOTOpas
nponuTaHa XUTUHOM. [10j] KyTHUKYJI0M pacmoyIoKEHbI eunooepma u nonepedto-
nonocamole mvluiysl. KyTuKyna BBITOJHIET 3alIUTHYIO (QYHKIIUIO U SBISETCS
HAPY>KHBIM CKEJIETOM.

Buyrpennee crpoenue. [laykooOpasHble MUTAIOTCS KUBBIMU OpTraHU3Ma-
MU (XMIHUKH), KPOBBIO X03siiHA (MTapa3uThl) U COKAMU PACTCHHH.

Tuwesapumenvhas cucmema UMEET nepeonuil, CpeOHUll U 3a0HULL 0OMOelbl.
[IuieBapeHue y nayka Hapy»HO-BHyTpeHHee. Pacuiernienue nuraTeibHbIX Be-
IIECTB HAYMHAETCS TOCIIE BBEJCHUS B JOOBIUY MHINEBAPUTEIBHBIX (HEPMEHTOB
CIOHHBIX kene3. [layk BcachbiBaeT >KMIKYIO IMUIY C MOMOIIBIO MYCKYJIUCTOM
IJIOTKHM M COCaTeNIbHOTO Kelyika. [lepeBapuBaHre NUIM 3aKaHUYMBACTCS y MaykKa
B Cpe/lHel KuIllKe. B cpeHION0 KHUIIIKY OTKPBIBAIOTCS MPOTOKU MedeHU. OcTaTku
MUY Yepe3 3a/IHIOI0 KUIIIKY U aHAJIbHOE OTBEPCTUE BBIJCISIIOTCS HAPYXKY.

Opeanvl 8vl0eneHuss TayKOOOPa3HbIX — 3TO KOKCANbHblE JHcelle3bl U Malb-
nueuesbt mpyoouxu. OTBEPCTUS KOKCAIBHBIX KEJI€3 HAXOJATCS Y OCHOBaHUS
XOJIWJIbHBIX KOHEYHOCTEH. MalbUTrueBbl TPYOOUKH OTKPHIBAIOTCS B MUIIICBAPU-
TEJIbHBIN KaHaJl Ha TPaHULIC CPEAHEN U 3aIHEN KUIIKH.

Kposenocnas cucmema nesamknytasi. Cepjiie B BUJIE TPYOOUKH JICKUT HA
couHHOM cTopone. KpoBb (eemonumeha) u3 cepaua nomagaer B MOJOCTh Tela U
OMBIBAET OpraHbl Jibixanus. boraras kucimopoaom remoiaumba cooupaercs B co-
CyZibl U BO3BpAIIAETCS B CEPALIE.

Opeanbl Ovixanus — jeckue u mpaxeu. Jlerkue nexar B MepeaHEeN 4acTH
opromnika. Tpaxen — 3T0 TPyOOUKH, KOTOpHIE JIeXKAT B 3aIHEM 4acTU OproIIKa.
Tpaxen OTKpPBIBAIOTCS HAPYXKY JBIXaTCIbHBIMA OTBEPCTHAMH (crmuemamu)

(puc. 52).

Puc. 52. BuyTpeHHee CTpoeHue MayKa:
1 — samoBuTas xxenes3a; 2 — JIeTKue; 3 — I0JI0Bas keje3a; 4 — Tpaxen; 5 — mayTuHHas Ke-
ne3a; 6 — KHIeYHHK,; 7/ — cepaue; 8 — xenynok; 9 — riasza

Hepeénas cucmema cOCTOUT W3 TOJIOBHOTO TaHIJIMS, OPIOIIHONM HEPBHOU
LEMOYKHA 1 HEPBOB. Opranbl 3peHUs — IMPOCTHIE I1a3a, KOTOPBIE PACTIONOKEHBI
Ha TOJ0BOrpyau. ECTh opranbl 0OOHSHUS U OPTaHbl XMMUYECKOTO YyBCTBA.
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llonosas cucmema. IlaykooOpa3ubie pazaenbHomnolnbie. [lapHbie TOMOBBIE
JKeJe3bl HaXosTcsl B Opromike. Pasmuoxkenue nosoBoe. OTUI0J0TBOPEHUE BHYT-
pennee. PazButue y naykoB npsiMoe. Camka mayka OTKJIaJbIBAEeT SIMIAa B KOKOH
Y3 MayTUHbl. BeCHOW W3 ML BBIXOAAT MOJIOABIE MAydyKHh. Y CKOPIIMOHOB
HaOroaeTcst JkuBopoxaeHue. Kienm pa3BuBaroTcst ¢ MetaMmopdo3oM.

B npupoae yacto BecTpeyaroTes Kiewiu. IT0O MeJIkue naykooopasssie. Mx
pasmepsl Tena He 6onee 0,3-0,5 cantumerpos. [locae HaCHIIEHUS] KPOBBIO pa3-
Mepbl MOTYT yBeIHuMBaThes 10 1 cantumerpa. Kienu xuByT B mouBe, B THE3-
Jax OTHI, SIBJISIOTCS Mapa3uTaMu pacTeHUM, )KUBOTHBIX U 4yejoBeka. Teno Kie-
el He UMEET OTNIENIOB. XeIUlephl U MeIUMNabIbl 00pa3yloT xo6omok. Y Kie-
el BHYTPEHHEE CTPOCHUE YIPOIICHO. Y HUX HET KPOBEHOCHOW CHUCTEMBbI U
Tpaxeu. Y MHOTHX KJIEHIEd HeT ria3. Kiemu mararoTcss COkaMu pacTeHUM WIIH
KpPOBBIO XO3siMHA. Pa3MHOXKeHUe y Kiemen monosoe. Pazputue kiemien nmpoxo-
JIMT C HETTOJHBIM MeTaMop(}o30M (eCTh CTaus JIUIHHKH).

Kiaemu umeroT 00/b110e MeIUUMHCKOE 3HAYeHHe. [Kcodosble U apea-
308ble Klewju MUTAIOTCS KPOBBIO )KUBOTHBIX U UyelloBeka. OHU MOTYT Nepe1aBaTh
4yeJoBeKy Bo30yauTenel sHuedanuta u tuda. Yecomounwiii kieuy KUBET B KO-
xe yenoBeka. Pasmepst kiema 0,3 mmwuinMerpa. Camka 4ecOTOYHOTO KIIela
MPOTPhI3aET B KOXKE YEJIOBEKA XOJbl. B 3THX X04aX OHA MPOJABUTAETCS U OTKJIa-
JbIBACT SiIla, YTO BBI3BIBAET CUJIBHBIN 3yA. UecOTOUHBIN KIIell BBI3BIBAET 0O-
JIe3Hb YECOTKY. BHauasne Kjenm 3acemsiioT KOXKY MEXIy HalabllaMi PYK U HU3
YKUBOTA. 3aT€M TOpPa)KaeTcCsl BCE TeNO. 3alUTUTh CeOsl OT 3apa’KeHHs] YECOTOU-
HBIM KJICIIIOM MOKHO MpU COOJIIOICHUU MpaBWI TUrieHbl. Henb3s mojb30BaThCs
Yy>KOU OJIeXKI0U, mepuaTkaMu, 00YBBIO, MOCTEIbHBIMU PUHAIJIC)KHOCTSIMU.

3HaveHNe MayKOOOPa3HBIX:

1) mayKu MUTAIOTCS HACCKOMBIMHU M YOMBAIOT MHOT'O BPEIUTEIICH PacTCHHUH;

2) AM0BHTHIC MTAYKH OMACHBI [T YesioBeKa (HarmpuMep, KapakypT, TapaHTyI).

KoHTpoJibHBIE BONIPOCHI
HazoBute cpeny oburanust u o0pa3 KU3HU MayKOOOPa3HbIX.
Kakwue sxuBoTHBIE OTHOCATCS K Kiaccy [TaykooOpas3Hbie?
HazoBuTe oTAenbl Tea maykooOpa3HbIX.
HazoBuTe KOHEUHOCTH TTAyKOOOPA3HBIX .
Kakyro (yHKIIHMIO BBEITIOTHSIOT XETUIEPHI U TIEAUTIATBITH ?
Yem nuTaroTcs maykooOpa3Hbie?
Kax mpoxoauT nmuieBapeHue y nayka?
HazoBuTe opransl BeIICICHUS MayKOOOPa3HBIX.
Pacckaxute 0 CTpOeHUH KPOBEHOCHOM CHCTEMBI MTayKOOOPa3HbIX.
0. HazoBute opraHnsl JpIXaHus MaykKooOpa3HbIX.
1. Kakoe cTpoeHre nMeeT HEpBHAS CUCTEMA TAyKOOOPA3HBIX ?
2. HazoBuTe opransl 4yBCTB ayKOOOPa3HBIX.
13. Kakoe pa3MHOXEHUE U Pa3BUTHE Y MTAYKOB?

RFRBOONOORAWDNE
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14. HazoBuTe pa3Mepsl Tea KIICIEH.

15. I'ne >kuBYT KJICIIN?

16. HazoBHUTE OCOOEHHOCTH CTPOEHUS Teja KIICIICH.

17. YeMm nurarorcs KIenm?

18. Kakoe pazMHOKEHHE U pa3BUTHE Y KJICIIEH?

19. Kakoe MeauImHCKOE 3HaYEHUE UMEIOT KJIEINA?

20. Kak 3amuTuTh cebst OT 3apakeHUsT YeCOTOUYHBIM KJICIIIOM?
21. PacckaxuTe 0 3HAUCHUHU MayKOOOpa3HbIX.

Tema 9. XAPAKTEPUCTHUKA KJIACCA HACEKOMBIE

Bcero nacuuteiBaeTcs 0k010 1 MUIIIMOHA BUJOB HACEKOMBIX.

Cpena oouranus. Hacekomble )XUBYT Ha CyIlIe, B IOYBE U B BO3/IyXE.

OO0pa3 xu3Hu: OOJBITMHCTBO HACEKOMBIX CBOOOHOKUBYIIUE, HEKOTOPHIC
HACEKOMbIE — Mapa3uThl )KUBOTHBIX U YEJIOBEKA.

Pasmepsr Tena ot 1-2 mummumeTpoB 10 30 CaHTUMETPOB.

IHoxpoBbI Tesa. Teno HaCEKOMBIX IOKPBITO xumuxom. [lon XUTuHOM Jie-
XKaT eunodepma U nonepeuno-noaocamas myckyramypa. llepponuuecku ctapblit
XUTHH cOpachbIBaeTCs U BMECTO HETr0 00pa3yeTcsl HOBBIM XUTHH — HACEKOMbIE
JUHAOT. BOo BpeMsl TMHBKY HACEKOMBIE PACTYT.

Teno coctout U3 Tpex OTAEIOB: TOJIOBA, rpyab U Opromko. Ha ronose pac-
IIOJIOXKEHBI [1apa YCHUKOB, IJ1a3a U POTOBOM anmnapar.

Opranbl ABHKEHHUS Y HACEKOMBIX — TPH apbl YWIEHUCTHIX KOHEYHOCTEN
Y OJJHa—JIBE Iapbl KPbUIbEB. YIIEHNCThIE KOHEYHOCTH PACIIOJIOKEHBI HA TPYIH C
OpromHoOi cTopoHbl. KpbUibsi HAXOAATCA HAa COIMHHOW cTOpoHe rpyau. Hekoro-
pble HacEKOMBIC-TIApa3UThl HE WMEIOT KPBbUIbEB (Hampumep, OJIOXH W BIIN)

(puc. 53).

Puc. 53. BHeniHee cTpoeHHEe HACEKOMOTO:
1 — poroBoii anmapar; 2 — yCUKkH; 3 — Tja3a; 4 — roJjioBa; 5 — KpbUIbsi; 6 — OPIOIIKO;
7 — rpynb; 8 — YIEHHUCThIE KOHEYHOCTHU
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Buyrpennee crpoenue. /luwesapumenvras cucmema HaCEKOMBIX COCTOUT
U3 nepeoneti, cpedrell u 3a0nell kuwkuy. [lepennsst Kuika HaYMHAETCS POTOBBIM
OTBEPCTUEM M POTOBBIM aIIaparoM. B mosoCTe pTa OTKPHIBAIOTCSA IMPOTOKU
CIIIOHHBIX Xene3. Pomoeoti annapam COCTOUT W3 BEpPXHEW W HIDKHEH TyOBI,
JIBYX BEPXHHUX YEIIOCTEN U IBYX HWKHUX 4entocteil. CTpoeHue poToBOTO armma-
paTa 3aBUCUT OT crnocoba muTaHusi Hacekomoro. JKyku mnuTaroTcs TBEPAOH
NUIIEH W UMEIOT TPhI3YIIMKA pOTOBOM ammapar. KoMapbl NMUTAIOTCA KPOBBIO
Y UMEIOT KOJIOLIE-COCYIIMM POTOBOM ammapar. 3a pOTOBBIM OTBEPCTUEM HIYT
IJI0TKA, MUIIEBO, KETYIO0K, KUIIIEYHUK U aHaJbHOE oTBepcThe. [leueHnp oTcyT-
ctByeT. [IumeBapuTenbHbie PEPMEHTHI BBICTSIOTCS CTCHKON CpeTHEN KUILIKH.
[IepeBapuBaHue THUIIM M BCACBIBAHUE NMUTATEIBHBIX BEIIECTB UAET B CPEIHEHN
KHUIIKE.

Opeanamu @vioenienus SIBISIIOTCS Manbnucuegvbl mpyoouku W HCUPOBOE
meno. ManbnurueBsl TPYOOUYKH OTKPHIBAIOTCS B TMHUIIECBAPUTEIBHBIA KaHaJ
Ha TPaHHUIE CpeAHeH W 3aaHel KuIkd. XKupoBoe Teno («movyka HaKOILICHHUS)
coOupaeT IpOAYKTHl TUCCUMUIISIIUN.

Kposenocnas cucmema nezamxuytas. Cepaie B BHUIIE TPYOKH JISKUT Ha
CIIUHHOM CTOpOHE OproIKa HaJa KUMIEYHHUKOM. KpoBb y HACEKOMBIX OecliBETHAs
U HaszbIBaeTcs ecemonumoti. 'emonumda AocTaBisieT MUTATEIbHBIE BEIIECTBA
K OpraHaM M TKaHSM, Y4aCTBYET B BBIBEJICHUM MPOIYKTOB OOMEHA, BBIMOJHSET
3aIUTHYIO (QPYHKLIHIO.

Opeanbl ObixaHus HACEKOMBIX — mpaxeu. Tpaxen — 3T0 TPyOOUKH, KOTO-
pbIE€ TOCTaBJISIOT KUCJIOPOJ KO BCEM OpraHaMm M TKaHAM. Tpaxeu OTKpBIBAIOTCS
HapyXy oOTBepcTUsAMHU. OTBEpCTHS Ha3bIBAIOTCA JbIXalblaMu. JlpIxaibla
PacIoJIoKeHbl 10 O0KaM OpIOIIKa U TPYIH.

Hepsnasa cucmema HaCeKOMBIX YCTpOE€HA CIO0XHO. MIMErTCS HAArIOTOY-
HBII TaHrui, OpIoIIHAs HEpBHAs IIETOYKa W HEPBBI. HaATIOTOYHBINA TaHTIIMMA
HAa3bIBACTCS «TOJOBHBIM MO3TOMY». «[ 0JJOBHOW MO3I» UMEET TPU OTAENA. EPE-
HUW, CPETHUNA W 3aHUN. 3aJHUNA OTJIe] MHHEPBUPYET POTOBOM amrmapar, cpe-
HHUM — YCHUKH, IEPEIHUN — TJ1a3a. [ '0JJOBHOM MO3T OTBEYAET 3a CIIOKHOE MOBE-
JICHHE HACEKOMBIX.

Y HacekOMBIX XOpOIIO PAa3BUTHI BCE opzahbl 4ygcme. 'J1aza HaCEKOMBIX
HaXoJATCs Ha rojoBe. OHU COCTOAT U3 MHOTMX MAJICHBKMX TJIA3KOB W Ha3bIBa-
10TCcs pacemounvimu. Ha rooBe HAXOAATCS ycuku. ITO OpPraHbl OCS3aAHUS
1 OOOHSIHUS. Y HEKOTOPBIX HACEKOMBIX UMEIOTCSI OpTaHbl CliyXa.

llonosas cucmema. Hacekomple pazaenpHononsie. [lapHble MOJIOBBIE
JKeJe3bl Jiexat B Opromike. PazMHOkeHHe mosioBoe. PazBuTHe HaCEKOMBIX MPO-
xomuT ¢ meramopdozom. [lpu Henonnom memamopghose UMEIOTCS CTaIuU SUIIA,
JMYUHKA M B3POCJIOr0 HACEKOMOro (Hampumep, y TapakaHOB M Ky3HCUHKOB).
[Ipu nonnom memamopghoze WMEIOTCS CTaAuU SWLA, JMYUHKH, KYKOJKH
¥ B3POCJIOTO HaceKoMoro (Hampumep, y xKyKkoB U 6adouek) (puc. 54).
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3HaYeHHEe HACEKOMBIX:

1) OnBLIMTENH IBETKOBBIX PACTCHUH;

2) TyIna s ITUL] ¥ )KUBOTHBIX;

3) arT YeNOoBEeKYy MPOAYKTHI MUTaHUs (HApUMeEp, MEI) U MPOIYKTHI IS
TIOJTYYCHUS JICKapCTB (HapuMep, MUSIUHBIN 5111, IPOTIONIHC);

4) 4eJ0BeK MCIOIb3yeT HACCKOMBIX B HAYYHBIX MCCIICIOBAHHUSX;

5) YHHUYTOXAIOT BPEHBIX HACEKOMBIX.

Puc. 54. BuyTpenHee cTpoeHHE HACEKOMOTO:
1 — caroHHBIC XKene3bl; 2 — 300; 3 — KenyAoK; 4 — cpeaHss KUIIKa, 5 — 3aHss KHIIKa;
6 — MaNbIHUTUEBBI COCY/IbI; / — aHATbHOE OTBEPCTUE

MennumnHcKoe 3HaYeHHe UMEIOT HacEeKOMBIe-TIapa3uThl. Hampumep, Bim
BBI3BIBAIOT O0JIE3HU YEJIOBEKA, OJIOXH MEePealoT YeJIOBEKY BO30yIUTEICH YyMBl,
KoMapel poaa AuHodenec — Bo3OyauTeneld mansgpuud. MHOTHE HAaCEKOMBIE
SIBIIIFOTCS SITOBUTBIMH JKUBOTHBIMHU (HAITpUMeEp, MYEIIbI, OCHI).

KoHTpoJibHBIE BONIPOCHI
Hazosure cpeny oburanus u o0pa3 sKU3HH HACEKOMBIX.
HazoBuTte pa3mepsl Tena HACEKOMBIX.
Pacckaxute 0 CTpOEHUHU TTOKPOBOB TeJIa HACEKOMBIX.
HazoBute oTaensl Tejaa HAaCEKOMBIX.
HazoBuTe opranbsl ABMKEHUS HACEKOMBIX. [ 16 OHU pacIoI0KeHbI?
Ha3zoBute oTaenpl nuieBapuTEIbHON CUCTEMBI HACEKOMBIX.
Yem HauMHAETCS MMUIIEBAPUTEIbHAS CHCTEMA HACEKOMBIX ?
Pacckaxute 0 CTpOEHHUH POTOBOTO arapara HaCEKOMBIX.
Kaxue opransl BeIJIeJICHUS UMEIOT HACEKOMBIE?
10 Kaxkoe ctpoeHmne nmeeT KpoOBEHOCHAsI CUCTEMa HACEKOMBIX ?
11. Yto takoe remonumda? HazoBure QyHKIIM reMoaumM@sl.
12. HazoBuTe OpraHbl IbIXaHUSI HACEKOMBIX.
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13. Pacckaxxute 0 CTpPOSHUM HEPBHOW CHUCTEMbI HACEKOMBIX .

14. Kakue opranbl 4yBCTB pa3BUTHI Y HACEKOMBIX ?

15. Kakoe cTpoeHre UMEIOT T1a3a HACEKOMBIX M KaK OHU HA3bIBAIOTCS ?

16. Yto siBAsieTCS OPraHOM OCSI3aHHS Y HACEKOMBIX ?

17. Kakoe pa3MHOXEHUE U Pa3BUTHE Y HACEKOMBIX ?

18. HazoBuTe cTaguu pa3BUTHS C HETIOJTHBIM METaMOP(O30M U MPUBEIUTE
pUMEphbl HACEKOMBIX.

19. HazoBuTe cTraguu pa3BUTHS C TOJHBIM METaMOp(})O30M M MPUBEIUTE
pUMEphl HACEKOMBIX.

20. Pacckakute 0 3HaYEHUH HACEKOMBIX.

Tema 10. XAPAKTEPUCTUKA THUIIA XOPJOBBIE

Tun Xopaossie HacuuThiBaeT 0ko10 50 000 Bu10B.

XOpAoBbIE IIMPOKO PACHPOCTPAHEHbBI MO BCEMY 3eMHOMY Iiapy. OHH
UMCIOT Pa3HbIC pa3Mephl, BHEIIHUIA BUJ U BEAYT pa3HbIid 00pa3 xu3HU (HarpH-
Mep, JaHIETHHUK, PbIOa, nTuila, TUrp). Cpean XOpAOBBIX KHUBOTHBIX €CTh MHOTO
XUITHUKOB.

XOpAOBBIEC )KUBOTHBIE UMEIOT CJII0’KHOE CTPOCHUE U MoBeIeHuE. X opraHsl
U CUCTEMBI OPTaHOB Pa3BUBAIOTCS U3 TPEX 3aPOBIMICBBIX JTUCTKOB: SKTOJIEPMBI,
Me30JIEpMbl U SHTOAEPMBI. Tello uMeeT OulaTepaIbHYI0 CUMMETPHUIO. Y BCEX
XOPJIOBBIX UMEETCSI BTOPUYHAS TTOJIOCTh Tejla. OHA Ha3bIBACTCS LEJIOM.

XopaoBble ) KUBOTHbIE MMEKOT O0ILIMI IIJIAH CTPOCHMUS.

Tenmo XopaoBBIX MOKPHITO Ko:keld. Koka mMeer nBa cios: 1) HapyKHBIN
CIION ANMTEIHATbHBIN — 2nudepmuc;, 2) BHYTPEHHUN ciiod — depma. Jlepma
o0pa3oBaHa COSTUHUTEILHON TKAHBIO.

OceBoii ckener — xopda. Xopaa €cTb y IMOPUOHOB U Yy JTUYMHOK XOPJIO-
BBIX. Y OCTAJIbHBIX KUBOTHBIX XOPJA 3aMEHSETCA HO360HOYHUKOM.

Han xopmoit nexxut HepBHas TpyoOka. [lonocts HepBHOUW TpyOKH Ha3bIBa-
eTCsl HeBpoIIelb. M3 HepBHOW TPyOKH y OOJBITUHCTBA XOPJOBBIX KUBOTHBIX 00-
pasyercs CIIMHHOM M TOJIOBHOM MO3T. XOpPOIIO Pa3BUTHI BCE OpPraHbl YYBCTB!
3peHue, ciiyX, 00OHsIHUE, OCsA3aHue, BKYC.

[Tox xopnod HaXOIWTCs NUINEBapUTeJbHass TpyOka. OHa uMmeeT TpH
OTAeNa. MEePEeIHui, cpeaHuil u 3aaHui. [lepenHui OTAENn MUIEBAPUTEIbHOMN
TpYOKH — IJIOTKa — uMeeT xa0epHbie menu. CTeHKH ka0epHbIX IIeNiel AatoT
Hayajo opraHaM JbIXaHUs BOJHBIX )KMBOTHBIX — jka0paM. Y Ha3eMHBIX )KHUBOT-
HBIX >KaOepHbIE IIEIM UMEIOT TOJBKO 3apoislin. B mpouecce smOpuoreHesa
HIEIM 3apacTaioT. Y B3pOCHBIX HA3€MHBIX JKUBOTHBIX OpPTraHbl AbIXaHUS —
Jerkue. Jlerkvue pa3BUBaIOTCA U3 KUIICYHON TPYOKH.

KpoBenocHas cucrema 3amkHyTas. Mimeercs onuH wim aBa Kpyra KpoBo-
obpamenusi. Cepoye HAXOAUTCS TIOJT TUIICBAPUTEIILHON TPYOKOH Ha OpIOUTHOM
CTOpOHE.
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Boigenutenbnasi cucreMa. Oprasbl BelIeJICHUS] — HEDPUIUU WIN TTOYKH.
[Toukr MOTyT OBITH TYJOBHIIHBIMU (Y HH3IIMX IMO3BOHOYHBIX) HJIM Ta30BBIMHU
(y BBICIIUX ITO3BOHOYHBIX).

IHosioBasi cucreMa. boIbIIMHCTBO BUJOB XOPAOBBIX — Pa3eIbHOMNOJIBIC.
Pa3zMHoxkeHue nojgoBoe. PazButue npsmMoe win ¢ MeTaMopgo30M.

Knaccnpuxkauusa tuna Xopaosbie

B Ttune XopaoBeie €CTh JiBa MOATHUIIA!

1. ITontun becuepenueie:

1.1. Knacc JlannetHUKH

2. [Toptun Yepennsie, uiu [1o3BoHOYHBIE:

Knacc XpsmeBsie poiObl, kiacce KocTHbie pbiObI, Kilacc 3€eMHOBOJHBIC
(Am¢pubun), knacc [pecmbikarormmecs: (Pentumn), knace [Tumel, kmacc Mite-
KOIMUTAIOIIHE.

K nmoatuny becuepennsie oTHOCUTCS KJace JlanuerHuku. Ha3Banue non-
TUMA OOBACHIETCS OTCYTCTBHEM Y JIAHIIETHHKA dYeperna W TOJIOBHOIO MO3Ta.
JIaHIIETHUK >KUBET B IIECKE Ha JHE BOJOEMA.

Buemnee crpoenne. ®opma Tesa JaHIETHUKA OOTeKaemas, JyIMHa Tejaa —
4-8 cantuMeTpoB. Teno moapasaesnsercs Ha TOJOBHOM, TYJOBUIIHBIA M XBOCTO-
BOU OTJIEJIBI.

Teno NaHIETHUKA MOKPBHITO Kokei. OHa COCTOUT U3 OJHOCJIOMHOTO JIIH-
JepMHCa U CTYICHUCTOM aepmbl. [IOKpoBBI Tena mpo3padHble, MUTMEHTHBIX
KJIETOK HET. B KOXke pacroioKeHbl KeJe3bl, KOTOPbIE BBIACISAIOT Cau3b. CKia-

[ ] = T 1 . N
14 1612 13 15 4 1w
KH KOXH 00pa3yioT niaéHuxu. IITaBHUKHA SIBISIOTCS OpPraHaMH JIBHOKCHHS.

MBIH.IHI)I COCTOAT U3 OTHACIIBHBIX CCTMCHTOB M B BHAC JABYX JICHT JIC)KAT BIOJIb

Tela JlanieTHuka (puc. 55).

Puc. 55. CtpoeHue naHIIETHUKA'
1 — poT, OKPY)KCHHBIN IIyIabllaMU; 2 — XBOCTOBOW IUIABHHK, 3 — CITMHHOW IUIaBHUK;
4 — meTaruieBpalibHbIC CKIIAJKU; 5 — arpuomnop; 6 — xopaa; 7 — CerMeHThl MbIi; 8 —
muocenrta;, 9 — HepBHas TpyOka; 10 — koJiblieBass MBIIIIA BOKPYT POTOBOTO OTBEPCTHS,
11 — xaGepuble menu; 12 — kumka; 13 — nedens; 14 — oxonoxkabepHas mojaocTh; 15 —
SHJIOCTHIIB; 16 — MOJIOBEIE JKeIe3hl

BuyTpennee crpoenne. Xopoa SIBISIETCS OCEBBIM CKEJIETOM JIaHIIETHUKA.
Hepeénas cucmema nipenctaBieHa HEpBHOM TpyOKoO, KOTOpas JICKUT HaJ

xopmoii. HepBHast TpyOka mMeeT mMOJOCTh — HEBpouenb. Hepsnas mpyodxa
Ha MepeHeM KOHIIE Tejla o0pa3zyeT O0OOHSTEIbHYIO0 IMKY. OOOHSTEIbHAS SIMKa
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ABJISIETCS OPTaHOM XMMHUYECKOro 4yyBcTBa. CBET BOCIPUHUMAIOT CBETOUYBCTBU-
TeJIbHBIC KIETKU HEPBHOU TPYOKH.

Ilumanue NaHIIeTHUKA TACCUBHOE. Y POTOBOTO OTBEPCTUS €CTh LIyNaNbIIA,
KOTOPBIE CO3HAIOT JIBHXKEHUE BOJIbI. HacTUIIBI MUIIKA C BOAOW IMOMAIA0T B POT.
Uepe3 rinoTky nuia UAET B KUILIEYHUK, T/I€ MPOUCXOAUT €€ NepeBapUBaHUE.
HemnepeBapeHHbIE OCTaTKU BBIXOAAT HAPYXKY Yepe3 aHAIbHOE OTBEPCTHE.

B crenke rmotku mmeercst 100—150 map xaGepHBIX OTBEpCTH. [Jvixanue
y JIaHLIETHUKA UAET BMECTE ¢ MUTaHueM. ['a3000MeH MpOMCXOAUT B KPOBEHOC-
HBIX COCYJIaX jKa0epHBIX MEPETOPOIOK.

OpeaHvl evideneHus: TaHUETHUKA Ha3bIBAIOTCA He@puousmu. OHU UMEIOT
BU/JI TPYOOUEK M JIeXKaT MOCETMEHTHO 0 O0KaM OT TJI0TKH.

Kposenocnas cucmema 3amxnytas. OyHKIMIO cepia BbINOIHIET IIyIbCH-
pyromas oprownas aopma. KpoBb OecIiBeTHasi — HET JAbIXaTEIbHBIX TUTMEHTOB.

llonosas cucmema. Jlanuernuku paznaenbHonoibsie. OHU uUMET 25 map
2onao (TMoJIOBBIX *kele3). ['oHalIbl PacioiokKeHbI M0 0OKaM OT TIOTKU. Pa3mHO-
*eHue nosioBoe. OTUIOJOTBOPEHUE U Pa3BUTHE 3apoibiiia UAET B Boae. M3 3u-
rOThI pa3BUBAETCs JUUMHKA. Pa3BuTHe HenpsMmoe, ¢ MeTaMmopgo30M.

B xonue XIX Beka pycckuit ouosor A. O. KoBaneBckuii onucan npu3HaKku
CXO/JICTBA JIAaHIIETHHUKA C OECITIO3BOHOYHBIMU U MO3BOHOYHBIMU KMBOTHBIMU.

Ipusnaxu cxoocmea nanyemuuxa ¢ 6€cno360HOYHbIMU.

— JIBYCTOPOHHSISI CUMMETPHUS;

— Ppa3BUTHUE U3 TPEX 3aPOJIBIIIEBBIX JIUCTKOB;

— OJIHOCJIOMHBIYN SIUTEINN KOXKH,

— TIOCETMEHTHOE PaCMOI0KEHUE MBIIII, TOHA U HePpUIUi;

— cnabas nuddepeHIpoBKa MUIIEBAPUTETHLHON CUCTEMBI;

— TIACCUBHOE MMUTAHUE;

— OTCYTCTBHE I'OJIOBHOTO MO3Ta U CEep/la.

Ipusnaxu cxoocmea 1aHyemHUKa ¢ NO360HOYHLIMU.

— OCEBOM CKEJIET — XO0p/Ia;

— HepBHas TpyOKa JICXKUT HaJ XOPAOH;

— TUUIEBapUTENbHAs TPyOKa JIEKUT MO XOPIOH;

— TIJIOTKa MPOHU3aHA KaOCPHBIMU IIEIISMH,

— UEHTpaJIbHBIA MYyJbCUPYIOUIMI KPOBEHOCHBIN COCY[ JIEKUT Ha OpIOIII-
HOM CTOPOHE TeJa.

KoHTpoJibHBIE BONIPOCHI
W3 kakux 3apobIIIEBbIX JIUCTKOB Pa3BUBAIOTCS OPTaHbl XOPIOBBIX ?
Kakas cuMMeTpHs ¥ OJIOCTh TeJla Y XOPIOBBIX KUBOTHBIX ?
Kaxoit oceBoii ckeleT y XOp/IOBbIX ?
['ne pacmnonoxeHa HepBHas TpyOKa XOpIOBBIX M KaK Ha3bIBacTCs €€
TIOJIOCTB ?
5. T'nme pacnomnoskeHa NMUIIEBapUTENbHAS TPYOKa XOPIOBBIX ?

~ODNRE
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HazoBuTe opransl ApIXaHUS BOAHBIX M HA3EMHBIX XOPJIOBBIX.
I'te pacmosiokeHO cepAre XOPI0BbIX ?
Ha3zoBute ciiou Koxu XOpAOBBIX.
JaliTe kiaccupukaiyo Tumna XopAa0oBbIe.
0. Kakyro popmMy u 1uHy Tena UMEeT JTaHIICTHUK ?
1. U3 yero cocTouT KO’Ka JIAHI[ETHUKA?
2. HazoBuTe opransl ABHKEHHUS JIAHIICTHUKA.
13. Yro sBIsIETCS OCEBBIM CKEJICTOM Y JIAHIICTHUKA?
14. Kakue KJIeTKH y JaHIIETHUKA BOCIIPUHUMAIOT CBET?
15. Kak nuraetcs naHneTHUK? I 1e mporucxXoauT nepeBapuBaHUe TTHIIN ?
16. Kak uner npixanue JaHneTHuka? I'1e mpoucxoaurt ra3o00MeH?
17. Kak Ha3bIBalOTCS OpraHbl BeIIEIEHUs JaHeTHuka? Kakyro hopmy oHn
HMEIOT?
18. Yto BhIMONMHAET QYHKIIHIO CepIia y JaHIIETHUKA?
19. Kak mpoucxoauT pa3MHOKEHHE W PA3BUTHE JIAHIICTHUKA ?
20. HazoBuTe MpU3HAKK CXOJCTBA JIAHIICTHHKA C OECITO3BOHOYHBIMHU IKH-
BOTHBIMH.
21. Ha3oBuTe MpU3HAKU CXOJCTBA JIAHIICTHUKA C ITO3BOHOYHBIMH YKHUBOT-
HBIMH.

R BEROONO

Tema 11. XAPAKTEPUCTUKA KJIACCA KOCTHBIE PbIBbI

Knacc Koctabie priObl BrItouaet okoiio 25 000 BumoB. OHU KUBYT B pas-
JIMYHBIX BOJOEMAX.

BHemHee crpoenne. @opma Tesia y pol0 o0Tekaemas. Teno uMeerT: 2o.10-
8y, mynosuwe, xeocm. Opraupl IBUKeHUSA PHIObI — niaasHuky. [lapHble m1aB-
HUKH — TpyAHbIe U OpromiHbie. OHK 00ecrieunBaloT MOBOPOTHI TEIa U COXpaHe-
HUE paBHOBecHs. HemapHbple TMIIaBHUKH — CHOUHHOW, aHAJIBHBIM U XBOCTOBOM.
Onu 00ecreuynBaIOT YCTOHYMBOCTH Teja U IBmkeHue (puc. 56).

Puc. 56. BHeninee cTpoeHue phiObI:
1 — CnMHHOH IUIaBHUK; 2 — XBOCTOBOH IUIABHUK; 3 — aHAJBHBIN IUIABHUK; 4 — OpIOIIHBIC
TUTABHUKH, 5 — TPYy/HbIC MIABHUKU; 6 — OOKOBAas JIMHUS
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IHokpoBsbI Tesa npeacTaBieHbl Koxcel. Koxka COCTOUT U3 MHOTOCIIOMHOTO
snuaepmuca u aepmbl. Koxka nokpsita vewryéu. B xoxke pacnosioKeHbl OJTHO-
KJICTOYHBIC KEJI€3bl, KOTOPBIC BBIACISIOT CIN3b. @yuxyuu cauzu. 1) oMoraet
pBIOE IBUraThCs B BOJE; 2) 3allUIIaeT OT BO30yauTeeii 00ae3HeN.

BHyTpeHHee cTpoeHue

CkeJieT pbI0 COCTOUT U3 XPSIEBOM U KOCTHOM TKaHU. OH AEIUTCA Ha CKe-
JIET TOJIOBBI, CKEJIET TYJIOBHINA U CKEJET TUIAaBHUKOB. Ckenem 207108b1 — YEpeIl,
MMEET MO3TOBYIO W JIMIEBYIO 4YacTH. Mo3206as uwacme 3alllMINAET TOJOBHOM
MO3T U OpraHbl YyBCTB. Jluyesas uacmov CBsi3aHa C MUIIEBAPUTEIILHOM U JIbIXa-
TeJIbHOU cucTeMaMu. Yepen pbl0 HEMOABUKHO CPACTAETCS C ITO3BOHOUYHHUKOM.

Ckenem mynosuwja — 3TO NO360HOUYHUK. [10360HOUHUK cocmoum U3 no-
360HKO6 W VMEET TYJOBUILHBIM U XBOCTOBOM OTAENbI. K MO3BOHKAM TYJIOBHIL-
HOTO OTJieJIa IPUKPETUIAIOTCS péOpa. CKeNeT SBISICTCS OTIOPOM JIsi BHYTPEHHUX
opraHoB. K ckenetry TpHUKpEIUISIOTCS Mbluiybl. MBIIIBI 00pa3oBaHbl JIBYMS
MBIIIIEYHBIMH JICHTAMH, KOTOpPBIE JIEKAT 10 OOKaM Tela.

IumeBapuTelbHas CHCTEMA UMEET OTHAEIBI. POT, TJIOTKY, MUIIEBO/, Ke-
JYAOK, KUIICYHUK (TOHKAas KHUIIKA W TOJICTas KHIIKA) U aHaJbHOE OTBEPCTHE.
B portoBoii monoctu HaxoasaTcs uenrocmu ¢ 3yoamu. CTEHKA TJIOTKU MPOHU3aHA
»KaOepHBIMU 1IeIsIMU. BcachiBaHME MUTATENbHBIX BEIIECTB MPOUCXOIUT B TOH-
KOM KkuieyHuke. HemepeBapeHHbIE OCTaTKU MUILU BBIACISAIOTCS 4Yepe3 aHallb-
HOE OTBepcTHE. PHIOBI MMEIOT NEYEeHb, JKEMYHBIN My3bIph U IOKEITYA0UYHYIO
Kemesy.

VY peiO umeercst nrasamenvHuli ny3vips. lliasamenvhuvli ny3vipb — 3TO
BBIPOCT IMHUIIEBO/Ia, KOTOPBIA 3al0JIHEH CMEChIO ra3oB. [Ipy HaMoOTHEHUHU TTy3bI-
psi Ta30M pbIOa MOJHUMAETCS K TIOBEPXHOCTU BOABL. [Ipyu yMeHbIIEHUH KOTHYE-
CTBa ras3a B ITy3bIpe phi0a OMyCKaeTCsl Ha JHO BOJOEMA.

BoigeauntenbHas cucrema. Opean @videieHus pbl0 — JIBE TYJIOBHIIHbBIE
nouku. [loyku nexxaT B CIMHHOM YacTU MOJIOCTH Tejla BIOJIb MO3BOHOYHUKA.
Mouya Mo MOYETOYHHUKAM MOCTYHNAae€T B MOYEBOM MY3bIpb. 3aTE€M BBIJIEISACTCS
Hapy»Ky 4Y€pe3 MOUYEHUCITYCKATEIbHbIN KaHal.

KpoBenocnasi cucrema 3amkuyTas. Cepoye MMeeT OAHO TpeICepaAue u
xKenynouek. Takoe cepale Ha3bIBaeTcs ogyxkamepuvim. KpoBb B cepjilie BEHO3-
Has. Kpyr kpoBooOpaliieHust oJivH.

JAbixaTenabHas cucrema. Opearsl Ovixauusi peld — orcabpul. PHIOBI IbIIaT
pacTBOPEHHBIM B BOJE KHUCJIOPOJOM. ['a3000MeH MPOUCXOIUT B xKabpax
(puc. 57).

LenTpasbHasi HeEPBHAsi CHUCTEMa COCTOUT U3 TOJIOBHOIO W CIUHHOIO
Mo3ra. ['0JOBHOI MO3r MMEET S OTHENOB: MEPEIHUN MO3T, MPOMEKYTOUHBIHI
MO3T, CPEIHUN MO3T, 3aJHUI MO3T (MO3)KEUOK) U MPOI0JaroBaThiii Mo3r. Hanbo-
Jjee pa3BUT CpeaHUN MO3r. B cpemHeM Mo3re pacroyiOKEHbl LIEHTPHI 3pEHHUS.
Xoporio pa3BUT MO3ke4ok. OH OTBEYAET 3a CIOXKHBIE JBWKCHHS pPbIO. PHIOBI
UMEIOT BCE OPTaHbl YYBCTB — 3pPEHUS, CIIyXa, BKyca, OOOHSIHUS U OCSI3aHUS.
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Opeanvl 3penus — TIia3a, IMEIOT MIAPOBUIHBIA XPYCTAUK U IUIOCKYIO PO-
roBuily. [1oaTOMy pBIOBI JIydille BHISAT MPEIMETHI, KOTOPBIC PACIIOIOKEHBI Ha
onmm3koM paccrostauu (1o 15 MeTpoB).

Puc. 57. BuyTpeHHee cTpoeHHe phIObI:
1 — xalpbl;, 2 — XKenyaok; 3 — MOKeTyAo4YHas kene3a, 4 — KHUILIEYHUK, 5 — aHallbHOe
oTBepcTHe; 6 — TeUueHb; 7/ — JKeIMYHBIN My3bIph; 8 — uemrys, 9 — cepaue; 10 — aprepu-
anbHbIl KoHyc; 11 — mouka; 12 — cenesenka; 13 — su4yHuK; 14 — MpOTOK MOJOBOH Keie-
3bl; 15 — Mou€eBoil my3bIph

Opean cnyxa pel0 ycTpoeH o4eHb npocto. OH MmpeAcTaBlieH TOJIbKO BHYT-
PEHHUM yXOM, KOTOpPOE HE UMEET CBSI3U C BHEIIHEW cpenoil. brarogaps mioTHo-
CTH BOJIbl 3BYKOBBIE BOJIHBI XOPOLIO MEpPEAarOTCs 4Yepe3 KOCTH yeperna U BOcC-
NPUHUMAIOTCS OpraHaMU CITyXa PhIObI.

CreunanbHblii opran pel0 Ha3bIBaeTCs 6okogou aunuel. Kinetku 60koBoM
JIMHUY OTIPEACIISIIOT HAIIPABJICHHUE IBH>KEHUSI BOJIBI.

ITosioBasi cucrema. PpIObl pa3fesbHONOJNBIE KUBOTHBIE. Pa3mMHOKeHue
y HuX nojoBoe. OII0oI0TBOPEHHE U Pa3BUTUE MPOUCXOIAT B Boje. Pa3Butue c
metamopo3zom. M3 ukpsl (siia) pazsuBaercs TMunHKa. OHA HA3BIBACTCS MAJICK.

3HaveHne poIo:

1) npoayKT muTaHus A yesnoBeka. Mkpa peid COAEpPKUT MHOTO BUTAMU-
HOB. /3 meueHu pr16 moay4aroT pelOuii Kup;

2) MHOTHUE XUBOTHBIC U TITUIBI ITUTAIOTCS PHIOAMH.

KoHTpoJsibHBIE BOIIPOCHI
['e >kuByT pHIOBI?
Kakas ¢popma Tena ppi6?
HazoBute otaensl Tena peio.
HazoBute opransl IBH>KEHUS PHIO.
Pacckaxute 0 CTpoeHHH MOKPOBOB TeIa PhIO?
N3 xaKkoil TKaHU COCTOUT CKEJIET PhIO?

ok wdpE
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Pacckaxxute 0 cTpoeHHH cKeleTa phio.
HazoBuTte oT/e/1bl TUIIEBAPUTEIBHON CUCTEMBI PhIO.
Urto Takoe miaBaTeNbHbIN My3bIph? Kakyto (QyHKITUIO OH BBITOTHSET?
0. HazoBuTe opranbl BbIJICICHUS PHIO.
1. Kakoe cTpoeHre uMeeT KPOBEHOCHAs CUCTEMA PhIO?
2. HazoBute opransl npixanus peio. [ e mpoucxoaut razoo0mMeH?
13. HazoBwute 0oT/1€1bI TOJIOBHOTO MO3Ta PHIO.
14. Kakue oTaensl TOJOBHOTO MOo3ra Hanbosiee pa3BuThl? Kakyro (yHKIHIO
OHM BBITTOTHSIOT?
15. HazoBute opransl 4yBCTB PHIO.
16. Uro Takoe 6okoBast TuHUA? UTO OMpEAETsIoT ee KISTKU?
17. Kak npoucxoauT pa3MHOKEHHE U Pa3BUTHUE PHIO?
18. Kakoe 3Ha4€HHE UMEIOT PHIOBI?

B PR © o

Tema 12. XAPAKTEPUCTUKA KJIACCA 3BEMHOBO/JHBIE

Knacc 3emHoBoaHbIe, N amguouu, BKIrodaeT okoo 4100 BugoB. 3em-
HOB00Hble — 3TO TIEpBbIE Ha3eMHbIEC MTO3BOHOYHbIE KUBOTHBIE. B3pocibie 3eM-
HOBOJIHBIE )KMBYT Ha cylie. Pa3Butue ux npoxoauT B BOJE.

K ki1accy 3eMHOBOAHBIC OTHOCATCS OTPSAABI:

1. BecxBocThie (JIATYIIKH, )Ka0bI);

2. XBocraTble (caraMaHIpbl, TPUTOHBI);

3. besnorue (4epBsru, ppiOO3MEH).

Otaeanl Tesa. 7en0 36eMHOBOAHBIX MMEET TOJIOBY, TYJOBHUIE, BE Mapbl
KOHe4HOCTel. HekoTopbie 3eMHOBOIHBIE UMEIOT XBOCT (CasiaMaH[pa, TPUTOH).
Koneunocms nmeet 5 nmanplieB U Ha3bIBAETCS NATUIIATION KOHEYHOCTBIO.

IlokpoBbI Tesia npeAcTaBieHbl KOxkeil. Crnou Kooxcu: SMUASPMUC U JIepMa.
Korxa ToHKas, umeeT 00JbII0e KOJIMYECTBO KPOBEHOCHBIX COCYNIOB. B Kkoxe pac-
IIOJIO’KEHO MHOTO Xkeie3. JKenes3sl BBIIEISIOT CIIN3b, U KOKa BCEra BIIayKHasl.

CkeJieT 3¢MHOBOJIHBIX COCTOMT W3 TPEX OTHEJIOB. CKEJIET T'OJIOBBI, CKEJIET
TYJIOBHILA U CKEJIET KOHeUHOCcTeW. Ckenem 2010661 — 4yepen. Yepen umeeT Mo3-
TOBOM W JIMLIEBOW OTHENbl. Uepen coequHseTcs ¢ MO3BOHOYHUKOM MOJIBHIKHO.
Ckenem mynosuwya — TO3BOHOUHUK. [10360HOuUHUK UMEET 4 oTneNa: IMICHHBIH,
TYJIOBUILHBIN, KPECTLOBBII U XBOCTOBOW. PEOpa y 3eMHOBOAHBIX OTCYTCTBYIOT.
['pyanoit knerku Het (puc. 58).

Ckenem nepeowneil KOHeYHOCHMU COCTOMT M3 IUI€Ya, MPEIUICUbs U KHCTH.
Kocmu nosca nepeonux xomeunocmeu’: rpyauHa, BOPOHbM KOCTH, KIIFOUWLBI U
JIOTIaTKH.

Ckenem 3a0mell KoHeuHocmu UMEET Oelpo, TOJIeHb U CToIy. Ta3oBbie KO-
CTH O0pa3yloT nosic 3a0HUX KOoHeuHocmell. MBIIIbl Y 36MHOBOJIHBIX Pacoio-
KEHbI MapajuiebHbIMU ITyukamMu. Hanbosee pa3BUThI MBILIIBI 33 THUX KOHEYHO-
CTEH, TOJIOBBI, OPIOIIHON CTEHKH, POTOBOM TOJIOCTH.
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IInmeBapuTebHasi cucTeMa COCTOUT U3 NMEPEIHETO, CPEAHETO U 3aHETO
oTaenoB. [lepenHuil OTAEN HAYUHACTCA POMO2TOMOYHOU TIOJOCThIO, B KOTOPOU
€CTh SI3BbIK M MEJIKHE 3yObl Ha BEpXHEH YeIIOCTH. 3arjaThIBAHUIO MUIIHA TTOMO-
raroT riasa. ['1a3Hple sS0JJOKU BTSATHUBAIOTCA MBIIIIIAMH B POTOMVIOTOYHYIO IIO-
JIOCTh Y MPOTAJTKUBAIOT MOPILMIO MUIIM Aayblie. [IoSBISIOTCS CIIOHHBIE XKee-
3bl, HO UX CEKPET HE COACPKUT MUIIECBAPUTETHHBIX (hepMeHTOB. CiIOHA TOJIBKO
CMauMBaET MHUIIY B POTOTJIOTOYHOM MoyocTU. IlepeBapruBanue Nuiym HAYMHAET-
Cs B JKEIIYAKE U 3aKaHYMBAETCSI B TOHKOM KHUIlIEYHUKE. ECTh MuUIlleBapUTEIbHBIC
xene3bl (TeYeHb U MOKEITyI0uHas kenne3a). KoHeuHbll OTAen KUIEYHUKA OT-
KpbIBaeTCs Kroakotu. HernepeBapeHHbIE OCTATKU MUIIM BBIACISIOTCS U3 KHUILIEY-
HUKa 4Yepe3 KII0aKy.

Puc. 58. Baeninee cTpoeHue JIATYIIKH:
1 — GapabanHas miepernonka; 2 — riasza; 3 — poT; 4 — Beku; 5 — TynoBuie; 6 — 3aaHMC
KOHEYHOCTH; 7/ — MEPeTHHE KOHCUHOCTH

Opranbl BblAeJeHUsI — TYJOBUUIHBIE n0YKU. MOYETOUYHUKH U MY3bIPb
OTKPBIBAIOTCS B KJIOAKY.

Opranbl AbIXaHUS JTUYUHOK 3€MHOBOJIHBIX — dtcabpul. B3pocibie BoIHbIE
KUBOTHBbIE UMEIOT jé2kue. CTEHKAa JETKUX TOHKas ¢ OOJBIIMM KOJUYECTBOM
KPOBEHOCHBIX COCYJ0B. DYHKIMIO bIXaHUS BBIMOIHIET TaKXKE BIAXKHAS KOXKa.
JIpIxatenbHble ITyTH MPEICTABIECHBI TOPTAHHO-TPAXEMHOM KaMepoi, B KOTOPOM
pacnoJIoKeH rojiocoBor anmapar. [locTyrinenue Bo3ayxa B JIETKUE IPOUCXOIUT
3a CYET COKpAILEHHS MBI JHA POTOIIOTOYHOM MOJIOCTH.

KpoBenocunas cucrema. Cepoye 36MHOBOJHBIX UMEET OJIUH JKEIyI04YeK U
nBa npencepaus. Cepaue Ha3bpIBaeTcsl mpéxkamephvim. KpoBeHOCHas cuctema
UMEEeT JIBa Kpyra KpoBooOpaiieHuss — OoJbIIoN U Maiblii Kpyru. boibioit
KpYr KpoBOOOpallleHUs] HaulHaeTcsl U3 kemyaouka. KpoBb HIET KO BceM opra-
HaM M TKaHAM W BO3BpalllaeTcs B mpaBoe npeacepaue. Kposs no Mamomy Kpyry
KpOBOOOpAILlEHNU UJIET U3 KEITyJ0UKa K JIETKUM U KOXE€ M BO3BpaIlaeTcs B Jie-
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BOE Mpeacepaue. Bce opeanvl mena nouyyarom CMEwlanHylo kpoewv. I onoeHou
MO32 noayuaem apmepuaibHyo Kpogb.

TemnepaTypa Tena 3eMHOBOJHBIX HEMOCTOSIHHAS M 3aBUCUT OT TEMIIEpPATY-
PBI OKpYXarolieit cpeibl. Takue )KUBOTHBIE HA3BIBAIOTCS X0.I00HOKPOBHbIMU.

HepBHasi cucrema. /0106101 M032 UMEET S OTIEIOB: MEPEIHUM, TTpOMeE-
KYTOYHBIN, CpeAHHUH, 3aHUI (MO3)KEUOK) M MPOAOIroBaThiid. [lepennuit Mo3r
pa3BUT Jiydile, yeM y pri0. OH uMeeT Ba noayuiapus. Mo3KeuoK pa3BUT XyxKe,
4eM y pbI0. DTUM MOXXHO OOBSACHUTH MPOCTHIC JBUKEHUS U MAIYIO TOBUXK-
HOCTh 3€MHOBOJHBIX. Pa3BUTHI BCce oOpraHbl 4yBCTB. 3pE€HMS, BKycCa, CIyXa,
o0oHsIHUS U ocsizaHusl. OpeaHbl 3peHus — TI1a3a, MO3BOJSIOT BUNIETh MPEIMETHI
Ha OOJIBIIIOM PACCTOSHUU. Y 3€MHOBOJIHBIX MOSBIISIOTCS JBOSIKOBBITYKIIBIN Xpy-
CTaJIUK W BBINYKJIAasl poroBuiia. ['ma3a uMerT BEpXHEE BEKO, HIIKHEE BEKO U MU-
raTejibHyI0 MEPENOHKY. Beku 3amuinaroT riasa ot Beickixanus. Opean cayxa —
BHYTpeHHee U cpeaHee yxo. CpemHee yxo 3aKpbITO OT BHEIIHEHW cpejbl Oapa-
O0aHHOI mepenoHkoi. MIMeeTcst ojiHa ciiyXxoBasi KOCTOUKa — cTpeMmeuko. Opran
o0oHsHMST — HOo3Apu. Opran BKyca — si3bIK. Opran ocs3aHus — Koxa. Y Jiu-
YUHOK M B3POCIBIX )KMBOTHBIX, KOTOPBIE MOCTOSIHHO >KUBYT B BOJIEe, UMEETCs 00-
KOBAas JINHUA.

IonoBasi cucrema. 3eMHOBOJIHBIE — Pa3/IEIbHOIIONbIE )KUBOTHBIE. Pas-
MHOXEHHE 10JI0Boe. OMION0TBOPEHUE HAPYKHOE, IPOUCXOAUT B Bojze. Pa3Bu-
THE 3€MHOBOHBIX UIET C HETMOJIHBIM MeTaMop(o30M. JINunHKa HA3bIBACTCS 20-
noéacmux. '0TOBaCTUK OUYEHB MOX0XK HAa MaJeHbKYIO pbiOy. OH uMeeT oOTeKae-
Myto GopMy Tena, TUIABHUKHU, IBIIUT ka0pamu. Cep/ie y rojloBacTUKA JIBYX-
kamepHoe. KpoBeHOCHass cucrteMa UMeEeT OJuH Kpyr KpoBooOparieHusi. EcTh

OokoBast muHUSA. Bc€ 3TO yKkaswpIBaeT Ha TO, YTO 3EMHOBOJHBIC MPOU3OILIH OT
poI0 (puc. 59).

Puc. 59. PasButne 3¢ MHOBOJHBIX
1 — sii1i0; 2 — pa3BUTHE 3apOJIbIIa; 3 — JTUYUHKU C HAPYKHBIMH kabpamu; 4 — (opmupo-
BaHUE [UIABHUKOBOW CKJIAJKU; S — pa3BUTHE jKaOepHbIX Lieneil; 6 — JInunHKa ¢ 0JHOW mna-
pOi KOHEYHOCTEH; 7 — JIMYMHKA C ABYMS TapaMHu KOHEUYHOCTEH; 8 — NATYIIOHOK
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3HaueHHne 3eMHOBOJIHBIX.

1) nuTaroTCS HACEKOMBIMU U YHUYTOXKAIOT BPEAHBIX HACCKOMBIX;
2) IWINA JJIs OTHUL, PEITHINN ¥ MICKOIUTAIOIINX,

3) JIAryIIKH UCIIOIB3YIOTCS IS HAYYHBIX OIBITOB.

KonTpo/bHBIE BONIPOCHI
Kak Ha3pIBatOTCS MepBhIe HA3eMHBIC TO3BOHOYHEIC ?
[Tepeuncnure OTpsAIbBI Ki1acca 3€MHOBOJHBIE.
HazoBute oTaesnl Tea 3¢ MHOBOTHBIX.
OnuirTe 0COOEHHOCTH CTPOCHUS KOYKU 3€MHOBO/THBIX .
HazoBute oTAe/1bI MO3BOHOYHHUKA 36MHOBOIHBIX .
Kakne KoCTH BXOJAT B COCTaB CBOOOJHOHM IepeaHeld KOHEYHOCTH
u mosica?
7. Kakune KocTH BXOIAT B COCTaB CBOOOIHON 3aIHEN KOHEUHOCTH U mosica?
8. PacckaxwuTte 0 CTpOECHUU MUIIEBAPUTEIHHONU CUCTEMbI 36MHOBOIHBIX.
9. PacckaxuTte 0 CTPOCHUU BBIACIUTEILHON CUCTEMbI 36 MHOBOTHBIX .
10. Pacckaxxute 0 CTpOSHUHM OPTaHOB JIBIXaHUSI B3POCIIBIX 3€MHOBO/IHBIX.
11. TITouemy cep/lie 3eMHOBOJIHBIX HAa3bIBAETCS TPEXKAMEPHBIM 7
12. Kak uaer KpoBb 10 OOIBIIOMY KPYTY KPOBOOOpAIIIEHHs! Y 36MHOBOIHBIX ?
13. Kak uiet KpoBb 110 MaJIOMYy KPYTy KPOBOOOPAIEHUS Y 36MHOBOIHBIX ?
14. Kakyio KpOBb MOJY4alOT OpraHbl Tejla M KaKyl0 KpOBb IMOJIy4aeT ro-
JIOBHOM MO3T 3¢ MHOBOIHBIX ?
15. Kakue oTaenbl ToIOBHOTO MO3Ta HanOoJiee pa3BUTHl y 36MHOBOIHBIX ?
16. IlepeuncnuTe opraHbl YyBCTB 36MHOBOTHBIX.
17. Yrto xapakTepHO JiJisi opraHa 3peHUs] 36MHOBOTHBIX ?
18. Yto xapakTepHO JJisi OpraHa ciiyxa 3eMHOBOIHBIX ?
19. I'me mpouCcXOoaUT OTUIOOTBOPEHUE U PA3BUTHE 36MHOBOTHBIX ?
20. Kak Has3pIBaeTCs JTMUYMHKA 3€MHOBOIHBIX ?
21. Ha3zoBuTe npu3HAKU PHIO y TOJOBACTUKA JISTYIIKH.
22. Pacckaxurte 0 3Ha4€HUN 3€EMHOBO/IHBIX.

ok wWdNE

Tema 13. XAPAKTEPUCTUKA KJIACCA NIPECMBIKAIOHIUECSH

IIpecMmbIkawIMecs, WIN penmuiuu, — HACTOSIIME Ha3€MHbIE TO3BOHOY-
uele. Knacc I[IpecMmbikarommecss HacunthiBaeT okojio 7000 BumoB. OHu Hare
BCTPEUYAIOTCA B CTPAHAX € TEIUIBIM U KapKUM KimMmaroM. PazButue uaér Ha cyuie.

K kuaccy Ilpecmbikaouuecst OTHOCATCS OTPSIAbI:

1. Yemyiiyatbie (SIIEPHIIBI, 3MEH).

2. Kpoxouiisl.

3. Uepemnaxu.

BHemnee crpoenme. [IpecMbIkarommecss MMEIOT OTAENbI TEJa: TOJIOBY,
IICH0, TYJIOBUIIE, XBOCT U JBE MaphI MATUIIAIBIX KOHEYHOCTEH. Y 3MEU TEJIO HE
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UMeeT KOHEUHOCTEH. Y depenax Teso 3aKJI0ueHO B MaHIupb. [lanyups oOpazo-
BAH KOCTHBIMM IUIACTUHKAaMH, KOTOpbIE€ pacroJjiararorcst B nepme. KoHeunoctu
yepernax KOpOTKue, LIes JNIMHHAA U MOJABUXKHAsL. SIIepHIlpl IpU OMAaCHOCTH OT-
OpachiBatoT XBOCT. Uepe3 HEKOTOPOE BpeMsi XBOCT OTpacTaeT CHoBa. Takoe sB-
JICHWE HA3bIBACTCA pecenepayusi. PereHepauus — BOCCTAHOBIICHUE OpPraHU3-
MOM YTPAUY€HHBIX YaCTEW OPraHOB WJIM IEJBIX OPTaHOB.

IHokpoBsI TeJia npeacTaBieHbl Koxkend. Ciiou Kodcu: SMUAEPMUC U IepMa.
Koxxa HEe mMeeT Kene3 U MOKPhITa TBEPJBIMU POrOBBIMH 4elrysamMu. [TOKpoOBbI
TeJIa 3alIUIIAI0T MPECMBIKAIOIMNXCS OT MOBPEKICHUN M MOTEpHU BOIbI. Yelryn
CIEPKUBAIOT POCT MpecMmbIkatromuxcs. [loaTtoMy mepuoandecku crapas Koxka
cOpachIBaeTCS U BMECTO Hee o0pa3yeTcs HOBasl KOKa — IMPECMbIKAIOLIUECS JU-
HAIOT. BO BpeMs TMHBKU pENTUIINU PACTYT.

CkesieT nMpecMbIKAIOMIUXCH COCTOUT M3 TPEX OTHAEJIOB. CKEJET T'OJIOBBI,
CKEJIET TYJIOBUIIA U CKEJIET KOHeUHocTel. Ckenem 20710861 — 4Y€per UMEET BbI-
TAHYTYyI0 (opMy. Uepen MMeEeT MO3rOBOM W JIMICBON OTHenbl. IlosBiseTcs
TBepJioe He0O, KOTOPOE OTIESSCT HOCOBYIO IOJIOCTh OT POTOBOM mmonocth. Ye-
per COEeIUHSIETCSL C TO3BOHOYHUKOM MOABUKHO. Ckenem mynosuuja — TO3BO-
HOYHUK HMMEET S OTIENOB: ILICHHBINA, TPYAHOI, MOSICHUYHBIN, KPECTIOBBIA H
XBOCTOBOM. Y MPECMBIKAIOIIUXCS MUMeeTCs TpyaHas kjieTka. OHa oOpa3oBaHa
TPYJIHBIMHU MMO3BOHKAMH, peOpaMu U TPyAUHOMN.

Kocmu nosica nepeonux xoneunocmeti. TpyJiuHa, BOPOHbH KOCTH, KITFOUHIIBI U
nonatku. Ckenem nepeoneti KOoHeyHocmy COCTOUT U3 TIeYa, PEAIieubs U KUCTH.

TazoBbIe KOCTH 00pa3yloT nosic 3a0Hux koHeynocmeil. Ckenem 3a0Hell Ko-
HeuHocmu UMeeT 0eapo, roJieHb U cTomy. Ha maibiiax uMeroTcst KOrTH.

VY 3Meil M03BOHOYHHUK OOpa30BaH TYJOBUIIHBIM U XBOCTOBBIM OT/IEJIAMHU.
Y 3MeM OTCYTCTBYET CKEJIET KOHEUHOCTEM, HET TPYAUHBI U TPYIHON KIIETKH.

MbImubl y MPECMBIKAIOIIMUXCS Pa3BUTHI JIYUIIE, YEM Y 3€MHOBOJHBIX. [1o-
SIBJISTFOTCSI MBIIIIIIBI IIIEH, TTAJIBIEB, MEXKPEOEepHBIE, MOAKOKHAS MYCKYJIaTypa.

BHyTpeHHee cTpoeHue

Huwesapumenvnuasa cucmema. IIpecMbIKaromecs B OCHOBHOM XMHIIHUKH.
[Tummedt s HUX SBISIOTCS MENIKUE O0eCIO3BOHOYHBIC, phi0a, MTHIlHI. Yepenaxu
MUATAIOTCS PAaCTUTEILHON muIIel. Omoensl nuujesapumenbHou cucmemsl. POTO-
Bas MOJIOCTh, IJIOTKA, MHUILEBOM, XEIYIAOK, TOHKAS KHUIIKA W TOJCTAs KHIIKA.
Mexy TOHKOM M TOJICTOM KHIIKONM MMEETCS 3a4aToK CJICTION KHIIKHU. 3YOBbl
HaxosTCs Ha yemtocTsaX. OHU yJIepKUBAIOT 100bIUy Mpu nutanuu. EcTe nuie-
BapHUTEIbHBIC JKeJIe3bl (MEYCHb M TOJDKEyI0uHas Jkeje3a). [IumeBapurenbHas
CHCTEMA 3aKaH4YMBaeTCA Kinoakor. HemepeBapeHHbIE OCTATKU MUIIM BBIACISIOT-
Cs U3 KUIICYHHKA Yepe3 KIIOAKY.

Buvioenumenvnas cucmema uMeeT MapHbIE Ma308ble NOYKU, MOYETOUYHUK U
MOYEBOU My3bIpb. MoOua BeIAECIAETCS U3 OpraHu3Ma 4epe3 KIoaKy.

Hvixamenvnas cucmema. Opeanol ovixanus — nézkue. OHU UMEIOT OOJIbLIE
MEePEeropojiok, yeM y amdpuonii. Bo3myx npoxoauT B JETKUE MO JIbIXaTEIbHBIM
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nyTsaM. [[pIxatenbHble MYyTH HAYMHAIOTCS HOCOB80U nojaocmouio. Jlanee ciemyer
20pmanb, mpaxes u 08a OPOHXdA.

Kposenocnas cucmema numeet TpéxkamepHoe cepAlle U JiBa Kpyra KpOBO-
oOpaieHusi. B skenymouke cepiiia ecTh HEMOJIHAs Eperopoka. Y KpOoKOAUIOB
cepAle 4YeThlpexkamepHoe. Bombioil Kpyr KpoBooOpallleHHWs HauyuHaeTCs U3
xenynouka. KpoBb HIET KO BCeM OpraHaMm M TKaHSM U BO3BPAIlla€TCs B IIPABOE
npencepane. KpoBb 1mo MajgoMmy Kpyry KpoBoOOpalieHus: UAET U3 KeIydouka K
JETKUM W BO3BpaIllaeTCsl B JIEBOE MpeAcepAue. Bce opeanvl mena noayuaiom
cMewannyo kposs. 1'onoenoli Mo3ze noayuaem apmepuanviyio Kpogs. IIpecMbl-
KalolMecs] HE MMEIOT MOCTOSHHOW TeMmrepaTypbl Teina. OHU Ha3bIBAIOTCS XO-
JIOOHOKPOBHBIMU HCUBOMHBIMU W JIJIs1 000TPEBA UCTIONB3YIOT BHEIITHEE TEILIO.

lonoenou mo32 UMEET S OTAENOB. MEPEIHUM, TPOMEXKYTOUHBIN, CpEeTHUH,
3aHui (MO3KEUOK) U MPOI0JITOBaThIi. Ha MOBEPXHOCTH OOJBINNX TOTYIIAPHIA
MepEeHEr0 MO3ra MOSIBISIOTCS YYaCTKU KOpbl. XOPOIIO Pa3BUT Mo3xke4ok. Io-
ATOMY PENTWIMH 0OJiee MOJBUXKHBI, YEM 3€MHOBOAHBIC. Y MPECMBIKAIOIINXCS
pPa3BUTHI BCE OpraHbl YyBCTB. WX I1a3za UMEIOT gexu. XPYCTaIUK TJiaza MOXKET
U3MEHATh CBOIO popMmy. Opear ciyxa UMeeT BHyTpeHHee U cpennee yxo. Cpen-
HEE yXO 3aKpBITO OT BHEIIHEH cpeabl OapabaHHOM nepenoHkoi. meeTcs onHa
CIIyXOBasi KOCTOYKa — CTpPEMEUKO. PenenTopsl ocsazanuss HAXOAATCA Ha SI3bIKE.
Opeanwbl 060HAHUS — DTO PELENITOPHI HOCOBOH moocth (puc. 60).

Wi
d 7 1z 2 |I'1.!J““‘x.

Puc. 60. Cxema BHYTpEHHETO CTPOCHHUS IPECMBIKAFOIITUXCSI:

A — BCKpBITHIH Kpokoawi, b — ronoBHoit mo3r, B — cepaue: 1 — oOoHsTenpHBIE 10U,
2 — moaymapus MepeJHero Mo3ra; 3 — CpeaHU Mo3T; 4 — MO3KEUOK; 5 — Mpo0TroBa-
THI MO3T; 6 — nerkue; 7 — Xenynok; 8 — crnuHHas aopta; 9 — ToHKuUI kumeyHuk; 10 —
cemeHHuK, 11 — mouka;, 12 — xBocT, 13 — xioaka; 14 — 3anaue xoHeuHoctd, 15 — Ttoi-
ctas kumika, 16 — nmeuenp, 17 — neBblii xxenynaouek; 18 — mpaBeiit xenynouek; 19 — ne-
roynble aprepun; 20 — nerounas BeHa; 21 — mpaBast myra aopTel; 22 — mepenHss KOHed-
HOCTb; 23 — Tpaxesi; 24 — MUIIEBOJ, 25 — JeBas Ayra aopThl; 26 — mpaBoe Mpeacepaue;
27 — neBoe npencepaue; 28 — HEMoHAas MePEeropoIKa Kemyaouka; 29 — jkenyaodek cepaa
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llonosas cucmema. IlpecMmbikaronmecss — pa3IebHOINOJIBIE KUBOTHBIE.
Pa3zMmHOXeHHE Y HMX MOJIOBOE, OIUIOJIOTBOPEHHE BHYTpeHHee. CaMKka OTKJIa IbI-
BaeT siflla B recok. Sia comeprkar OOJBIION 3ammac MUTATEIbHBIX BEIISCTB
(ckenTKa) IS pa3BUTHS 3apoibiiia. Pa3Butre mpsmMoe. 3apoblil pa3BHBACTCS
BHYTPH siIla B BOJHOM cpeje, KoTopas oOpa3oBaHa 3apoJbIINIEBONM 000JI0Y-
KOW — aMHUOHOM. AMHHUOH — 3TO BHYTPEHHSSI BOJIHas 000J0YKa 3apojiblIiia,
BBITIOJTHSIET (DYHKITMIO 3alIUTHI OT BBICBIXaHUS U TTIOBPEKICHUM.

3HayeHHe MPeCMbIKAIOUIMXCS !

1) stifira yepenax, Msco uepenax u 3Mei SBJISICTCS MUIICH JIJIS YeloBeKa;

2) nuIna A1 HEKOTOPBIX MTHIL U MIICKOITUTAIOIIHX;

3) Ko’ka 3MEH U KPOKOJIUIIOB UCITIOJIb3YETCS B IIPOMBIIUICHHOCTH;

4) u3 siaa 3Mei MOoIy4aroT JIEKapCTBa,

5) ramgioka, rrop3a, KoOpa, rpeMyuast 3Mest IBISIOTCS SIOBUTHIMHU.

KoHTpoJibHBIE BONIPOCHI
I['ne vaie BCTpeyaroTcsi NPEeCMBIKAIOLIHECS ?
Ha3zoBute oTpsapl u nipeacrasureneit kiacca [Ipecmbikarommecs.
HazoBute oTaensl Tena npecMbIKatoIUXCs.
Kakmne ocoOeHHOCTH UMEET KOKa MPECMBIKAIOITIXCS ?
Ha3oBuTte oTaenbl ckenera npecMbIKatoIUXcs.
HazoBuTte oTe1bl T0O3BOHOYHUKA PECMBIKAIOITUXCS .
Yem oOpazoBaHa TpyaHAS KICTKA MIPECMBIKAIONTUXCS ?
Pacckakute O CTpPOCHMM MNHILEBAPUTEILHON CHUCTEMBI MPECMBIKAIO-

NGO~ E

TIIXCS.

9. PacckaxuTe 0 CTPOSHUU BBIJCIUTEIBHON CUCTEMBI MPECMBIKAIOIIIUXCSI.

10. Kakue 0COOEHHOCTH CTPOCHHSI UMEET JbIXaTesIbHasl CUCTEMA MPECMbI-
Karommxcs?

11. Kakue 0COOEHHOCTH CTPOEHMSI UMEET KPOBEHOCHAs CHCTEMa IMPECMBbI-
Karommxcs?

12. HazoBute 0COOCHHOCTH TOJIOBHOT'O MO3Ta IPECMBIKAFOIITUXCS.

13. Kakue 0cOOEHHOCTH UMEIOT OPTaHbl YYBCTB MPECMBIKAIOIITUXCSI ?

14. Kakoe pa3MHOXEHUE U Pa3BUTHE Y MPECMBIKAIOITIXCS ?

15. Pacckaxxurte 0 3HaYEHUH MPECMBIKAIOITUXCS .

Tema 14. XAPAKTEPUCTUKA KJIACCA MJIEKOIIUTAIOHIUE

MuiekonuTalolue, WK 3BEPU, — 3TO BBICIINE TO3BOHOYHBIE KUBOTHBIE.
Kiacc Mnekonuraromue Bkiarodaer okoiao 4500 BugoB. OHU )KUBYT Ha CYIIIE, B
BOJIC M B BO3/IyXE.

Knacc Mnexonumarowue cocmoum uz 08yxX HOOKIACCOB:.

1. [Moxaknacc Ilepro3epu (Kimoaunsle): exuiHa, MPOEXUHa, yTKOHOC.

2. IToaxmacc Hacrosiue 3Bepu (IlnarienrapHsie):
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— Orpsan CymuaThie: KEHIypy, Koajla, OIOCCYM, CYyMUYaThlid BOJIK;

— Ortpsan HacekoMosiTHBIE: KPOTHI, €XKH, BEIXYXOJIb;

— Ortpsn PykokpbUible: BAMITUPHI, JIETYYUE MBIIIH, KPbLUIAHbI;

— Ortpsig 'pbI3yHBI: MBIIIH, KPBICHI, CYCIUKH, 000p, OENIKH,;

— Orpsn 3aiinieoOpa3Hblie: 3ailibl, KPOJIHKH;

— Ortpsa XulHeie: MeABEIN, KOIIKH, COOAKH, BOJIKH;

— Ortpsn JlacToHOTHE: TIOJICHU, MOPXKH;

— Orpsn KutooOpasHbie: CHHUN KUT, AeTb(UHBI, KAlllaJIOTHI,

— Ortpsn [lapHOKONBITHBIE: OJIEHU, KOCYJIU, KOPOBBI, CBUHBH;

— Ortpsn HenapHOKOMNBITHBIE: HOCOPOTH, 3€0pbI, JIOIIA/IHU;

— Ortpsag XoOoTHble: ahpUKAHCKUN U UHANNUCKUN CIIOHBI;

— Orpsn [IpumaTel: TOPUILIBL, IIUMIIAH3E, JIEMYPHI.

XapakTepHble NPU3HAKH Kjacca Miekonurawmme. 1) BOJIOCSHOH 1Mo-
KPOB; 2) KUBOPOXKICHUE; 3) IETCH KOPMAT MOJIOKOM; 4) XOpOIlIo pa3BUTa ICH-
TpajbHas HEPBHAs CHCTEMa; 5) CIIOKHOE TOBe/IcHUE; 6) mosBIcHNHEe Aruadparmbl.

BHeminee crpoenme. 7en0 MIEKONUTAIOINMX MUMEET TOJIOBY, IICHO, TYJIO-
BUIIIE, XBOCT U JIB€ Mapbl KOHEUYHOCTEN. Ha majpiax KOHEYHOCTEN €CTh KO2mU.

IlokpoBbI Tes1a. Koxka COCTOUT U3 MHOTOCIIOMHOTO snudepmuca, oepmol 1
NOOKOXCHOU dicupogoti Kiemyamku. 1logkoxkHas KUpoBas KieT4aTKa MOAJEp-
KUBAET U COXpaHSET TeMIiiepaTypy Tena. Teno umeer sonocamoii nokpos. OH
3alMIIAeT KOKY OT BHEHIHUX (haKTOPOB M COXPAHSIET MOCTOSHHYIO TeMIIepaTy-
py Tena. BosocsiHOM MOKpoB pa3zBuBaeTcs U3 koxxku. Koxka oOpazyer Takxe Kor-
TH, HOITH, pPOra, KOIbITAa W pa3IUYHbIC oicesiesbl (IOTOBBIC, MOJIOYHBIC,
CaJIbHBIC).

CkejieT MJIEKONMTANIAX COCTOUT M3 TPEX OTAEJIOB. CKEJIET TOJIOBHI,
CKEJIET TYJIOBHUILIA U CKeJIeT KoHeUHOocTe. Ckenem 2onogvl — vepen. 110360Hou-
HUK AMEET S OTAEJIOB: MEHHBIN, IPYTHOM, MOICHUYHbBINA, KPECTIIOBBIA U XBOCTO-
BOM. XOpOIIO pPa3BUT MIEHHBIM OTHEN, IMO3TOMY TOJOBAa OYEHb MOIBHKHA.
Nwmeercss rtpyanas wietka. Kocmu nosca nepeouell KomeuHocmu: JOTATKa
u kmounna. Crenem nepeonell KOHeYHOCMUY COCTOUT U3 TUieUa, MPEAIUieubs U
KHUCTH.

TazoBbIe KOCTH 00pa3yloT nosic 3a0nux koneunocmeii. Ckenem 3aoueti Ko-
HeuHocmu UMeeT 0ellpo, ToJieHb U cToiry. KoHeUHOCTH MJIEKONUTAIOIIUX UMEIOT
oT 1-2 (HemapHOKOIIBITHBIC M TAPHOKOIIBITHBIC) 10 5 MaJbIeB (IPUMATHI).

MyckyJaarypa xopoio pa3suta. Hanbosee pa3BUTHI MBIIIIBI CIIUHBI, KO-
HEYHOCTEN M UX NOosACOB. [liiockas Mplia auagparma JIejmT NoJ0CTh Tejla Ha
IPYAHYIO U OPIOLIHYIO.

BHyTpeHHee cTpoeHue

Tuwesapumenvnas cucmema. POTOBOE OTBEPCTHE OKPYKEHO 2yOamu.
3yObl pacroyiokeHbl B suehkax uemtocTel. 3yObl pa3feNsiioTCs Ha pe3ybl,
KAbIKU, MAJlble KOpeHHble U 0obuiue KOpeHHble. XapaKTepHa CMEHa MOJOYHBIX
3y0OB Ha MOCTOSIHHBIE. XOPOIIIO Pa3BUT S3bIK M BCE MUIIEBAPUTEIHHBIC JKEIIE3HI.
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[TumeBapuTenbHas TpyOKa BKIIIOYAET TJIOTKY, MHUIIEBOM, JKENMyIOK, TOHKHIA
U TOJCTBHIA KHUIIECYHUK. KUIIEYHMK 3aKaHUYMBAETCS aHAJbHBIM OTBEPCTHEM.
Mex 1y TOHKAM U TOJICTHIM KUIIEYHUKOM HAXOJUTCS Clends KUWKA.

Buvloenumenvnas cucmema MMeeT NapHbIE mazo8vle NOYKU, MOYETOUHUKU
U MOYEBOH Mmy3bIph. MoYa ymansercs U3 opraHu3Ma 4yepe3 MOUYEHCITyCKaTelh-
HBIM KaHall.

Kposenocnas cucmema. Cepoye y MIECKOMUTAIONIMX YETHIPEXKAMEPHOE:
JIBa TIpEACEepaUs U JIBa JKelymodyka. B mpaBoii gactu cepiia — BEHO3Has KPOBb,
B JICBOM 4acTH — apTepualibHas. KpoBeHOCHas cucTeMa MMeeT JIBa Kpyra Kpo-
BooOparieHus. XapaKTepHO IIOJTHOE pa3jeliecHHe apTepuaibHOW W BEHO3HOM
KPOBH. Bce opeanvl mena nonayuarom apmepuaivHyto Kpossb. Y MIECKOMUTAIOIINX
MOCTOSIHHAS TeMIIEpaTypa Tejla U HE 3aBUCUT OT TEMIIEPATyphl OKPY>KAIOIICH
cpenbl. Takue KUBOTHBIC HA3BIBAIOTCS MENIOKPOGHBIMU.

Hvixamenvuasa cucmema. Bo3ayx mHoCTymaeT uyepe3 HO3APU B HOCOBYIO
nojioctb. Jlamee BO3AyX MNPOXOIUT MO ObIXAMENbHbIM NYMAM. HOCOIJIOTKA,
ropTaHb, Tpaxesi, OpoHxu. B nerkux OpoHXH BETBATCSA U 00pa3yrOT OpOHXHUATh-

HOE JIEPEBO.
Opeanvl Ovixanusi — néekue. OHU HUMEIOT aJbBEOJIIPHYIO CTPYKTYPY.
Anvbeeonbt — 3TO NETOUHbIE MY3bIpbKU. ['a3000MeH uaéT B nérkux. B npixa-

TEJIbHBIX JIBUKEHUAX YUaCTBYIOT MEKPEOCPHBIE MBIIIIILI U Auadparma.

Hepsnasa cucmema. I'010BHON MO3T MJIEKOMUTAIOIIMX COCTOUT U3 O OTJIE-
noB. [lepenuuii Mmo3r uMeet 60Jb1110i 00beM. XO0poIlIo pa3BUTa KOpa roJIOBHOTO
Mo3ra. Kopa 4BAsieTCS TJIABHBIM OTAEJIOM ILIEHTPAJbHOW HEPBHOM CHUCTEMBI.
Ona perynupyeT pabOTy BCEro opraHu3Ma M OTBEYAET 3a CI0XKHOE MOBEJCHUE
JKUBOTHBIX.

Y MIICKOTIMTAIOMIMX XOPOIIO Pa3BUTHI OpraHbl 00OHSHUS. Opearn ciyxa
MMEET BHYTPEHHEE, CPEIHEEC W HAPY)KHOE yx0. B cpemHeM yxe MMEIOTCS TpHU
CIIyXOBBIE KOCTOYKH: MOJIOTOYEK, HAKOBAJIbHSA M CTPEMEYKO. Pa3BUTHI OpraHbl
3peHus, BKyca, 000HsSHUSA U paBHOBecus (puc. 61).

llonosas cucmema. Mnekonutaromye — pa3JIeIbHOIOJbBIC YXUBOTHBIE.
Pa3zMHOXXEHHE Y HUX MOJIOBOE, OIUIOJOTBOPEHUE BHYTPEHHEE. 3apOAbIII pa3Bu-
BaeTCsl B OpraHu3Me MaTepu. Takoe pa3BUTHE HA3BIBACTCS SHYMPUYMPOOHBIM.
Bce mitekonuraromme KOpMsT AETEW MOJIOKOM.

BOJIBIIMHCTBO MJIEKOMUTAIOIIMX OTHOCATCS K mojkiaccy IlmaneHTapHbie.
Hanpumep, netyume MbIlM, 3adi], BOJIK, KOIIKa, CJIOH, IIMMNOaH3e. Pa3Burue
3apoJiblllia y MIAEHTAPHBIX MIJICKOIUTAIOMINX MPOXOAUT B MaTke. [Iutanue 3a-
poAbIllIa U €ro ra3000MeH UAYT uepe3 IianeHty. /iayenma — opraH, KOTOPbIH
CBSI3BIBAET 3apOJIbIIII M OPraHU3M MaTepu. Y BCEX MIICKOMMTAIOIIMX pa3BUTa
3a00Ta O MOTOMCTBE.

3HavyeHHe MJIEKONUTAIOIIHUX .

1) maroT 4eIOBEKY MPOIYKTHI IUTAHUS U JIEKAPCTBA,

2) SBJISIOTCS IJIs Y€IOBEKA TPAHCIIOPTOM;
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3) ABIAIOTCS DKCIEPUMEHTATBHBIMHU YKHBOTHBIMH;
4) MOTYT IepeiaBaTh YeIOBEKY pa3Hbie O0JIC3HU;
5) IMEIOT ACTETUYECKOE 3HAYCHHE JJIS YEI0BEKA.

Puc. 61. Cxema BHYTPEHHETO CTPOCHUS MJICKOTIMTAIOIINX .
A — BCKpPBITHIH KpOJHK, b — royioBHOM Mo3r, B — cepane: 1 — numeBo; 2 — KenyIoK;
3 — mnieveHb; 4 — Mo pKeTyI09HAs JKelle3a; S5 — TOHKWH KUIICYHUK; 6 — cliernas KUIIKa,

7 — anmeHaukc; 8 — toncras Kumka; 9 — npsmas kumka; 10 — aHaJIbHOE OTBEPCTHE;
11 — mouenonoBoe oTBepcTue; 12 — tpaxes; 13 — nerkoe; 14 — cepaue; 15 — aopra;
16 — nerounsle BeHbl; 17 — MoueBoii my3biph; 18 — matka; 19 — sitneBon; 20 — su4HUK;
21 — nouku; 22 — nuadparma; 23 — KETIHBIN My3bIPh; 24 — O0OOHSATENbHBIE 10JH; 25 —
MOJTyIIAPHSI TIEPEAHET0 MO3ra; 26 — cpeAaHuii MO3T; 27 — MPOJI0JIrOBaThIi MO3T; 28 — MO03-
xedok; 29 — nerounsie aprepuu; 30 — mosbie BeHsl; 31 — npencepaue; 32 — Kemya0uek;
33 — nyru aopThl

KoHTpoJibHBIE BONIPOCHI

1. I'nme )XMBYT MIICKOITUTAIOIIIHEC?

2. HazoBuTte mojakmaccel M OTPsbI Ki1acca MIIEKONUTAIOIIUE U UX TIPe/-
CTaBUTEIICH.
[Tepeuncnure xapakTepHble IPU3HAKU Kilacca MeKonUTaronme.
Kaxkue oTmensr UMeeT Te0 MICKOITUTAROIINX ?
HazoBuTte ciion KoM y MIEKOMUTAIOIIUX.
YeM MOKPHITO TEJI0 MIICKOITUTAFOIIIHX ?
Yrto oOpasyeT Koxka y MICKOITUTAIOIINX ?
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8. CKOJIBKO OTIEIOB UMEET IT03BOHOYHUK MJIEKOITUTAIOIINX ?

9. Yro Takoe nuadparma?

10. HazoBute 0COOEHHOCTH MUIIEBAPUTETHLHON CUCTEMBI MJICKOITUTAIOIIIHX.

11. Yo umeeT BhIICTUTENbHASI CUCTEMa MIICKOTIUTAIOIIIX ?

12. Cxonbpko Kamep uMeeT Ceple MISKOIMUTAONINX ?

13. Kakyro KpOBb MOJTy4atOT BCE OPTaHbl MIICKOMUTAIOIINX ?

14. HazoBuTe 0COOCHHOCTH CTPOCHHUS JIETKUX MJICKOIUTAOITUX.

15. Kakue MBIIIIEl YI4aCTBYIOT B ABIXaTEIBHBIX JBUKCHUIX ?

16. HazoBute pyHKIMH KOPHI TOJOBHOTO MO3Ta MJICKOITUTAIOIINX.

17. IlepeuncnauTe Opranbl YyBCTB MIIEKOTUTAIOIINX .

18. Kakoe pa3zButue 3apojipiilia Ha3bIBACTCSI BHYTPUYTPOOHBIM ?

19. Pacckaxxute 00 OCOOCHHOCTSIX pa3BUTHS >KMBOTHBIX TIOJIKJIacca
[LtanienTapHbIe.

20. Yro Taxoe 1uiaendra?

21. Kakoe 3HaueHHE UMEIOT MJIEKOMTUTAIOIINE?
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Paznen |1|. HUTOJIOI'UA

Tema 1. KIETKA — CTPYKTYPHASA U ®YHKLHHNOHAJIbBHAS
EJUHHUIIA ) KUBOI'O. XUMHNYECKHWHA COCTAB KJETKHA

InTonorus (Cytos — kietka, |0goS — Hayka) — Hayka, KOTOpas u3ydaer
cTpoeHue 1 (YHKIHUU KJIETOK, UX Pa3MHOKEHHE, PA3BUTHE.

Krnerka 6p11a oTkpbiTa B 1665 1. anrmmiickum ydueHsiM PoGeptom ['ykom.
OH u3y4as MmojJ MHKPOCKOIIOM TOHKHW Cpe3 MPOOKH JIepeBa W YBUICHI B HEM
sueriku. Otu sueriku ['yk HazBan kierkamu. B 1831 r. Pobept bpoyH OoTKpbLI
sanpo B kieTkax pactenuid. B 1839 r. Hemenxkwuii 300mor Teomop LlIBanH cdop-
MYJIUPOBAI KJIETOYHYIO TE€OPHIO:

1. Bce xuBBIC OpraHU3MBI COCTOST U3 KJIETOK.

2. Knetku pacTeHHid ¥ )KUBOTHBIX CXOJHBI IO CTPOCHHUIO U XUMHUYECKOMY
COCTaBy.

3. PazmHOXeHUE KIETOK 00eCIIeYnBaeT POCT U Pa3BUTHE OpPraHU3Ma.

B 1858 r. Pynonsd BupxoB AOMONHUI KIETOYHYIO TEOPHIO IMOJIOKCHHEM,
YTO KJIETKa MOXKET 00pa30BaThCsl TOJIBKO OT KJIETKHU B PE3yJIbTaTe €€ JACICHHUS.

Krnerounast Teopusi mokaszajia eIMHCTBO MPOUCXOXKICHUS U CTPOCHHS BCEX
KUBBIX OPTaHU3MOB.

Bce xuBbIe OpraHu3Mbl COCTOSIT M3 KJIETOK. KiieTka uMeeTr Bce OCHOBHBIE
cBoiicTBa kuBoro. Kinerka — cTpykTypHasi, GyHKIIMOHAIbHAS U TEHETUYECKas
€MHHMIIA )KUBOTO.

EcTp oprau3Mel, KOTOpBIE COCTOAT W3 OAHOW KIETKH. DTO OJTHOKJIETOY-
HbI€ OpraHu3Mbl, Hanpumep, ame0a, nHdy3zopus. X KiIeTka BBITONHIET (yHK-
IIUIO IIeJIOTO OpraHu3Ma. PacTeHus, >KUBOTHBIC U YEJIOBEK — 3TO MHOTOKJIETOY-
HbIe OpraHu3Mbl. OHH COCTOST M3 OOJIBIIIOTO YKCIa KIETOK.

dopMa KJIeTOK 3aBUCHUT OT (yHKIWH. Hampumep, HEpBHAS KJICTKAa MMEET
JUTMHHBIE OTPOCTKH ISl TIEpelayd HEPBHBIX HMITYJIHCOB, MBIIICUHAs KJIETKa
BBITSIHYTA, TaK KakK Mpu paboTe OHA U3MEHSET CBOIO JIJTHHY.

Pa3mepsl KJIETOK pas3HbIe. OT HECKOJBKUX MUKpomeTpoB g0 100 mwukpo-
MeTpoB. EcTh Gosbliine KJIETKH, HalpuMep, 3pesioro apoysa, siiiia mTHil.

Krnerku opranu3amMoB cojpepxaT pa3Hble XUMUYECKHUE dJIeMeHThl. OHU BXO-
JISIT B COCTaB OPTaHUYECKUX U HEOPTaHMYECKUX COCAMHEHHI. DIIeMEHThI, KOTO-
pBIE COJZEpKATCA B KJIETKaX B OOJBIIIOM KOJMYECTBE, HA3BIBAIOTCS MaKpOdJie-
MEHTaMU. DTO KHUCJIOPOJ, YIJIepoi, BOJIOpOMa, a3oT, docdop, cepa, KaablluH,
MAarHui, Kajauh, HATPpHil, XJIOp. DJIEMEHThI, KOTOPbIE COAEPKATCA B KIIETKAX
B MajJOM KOJHYECTBE, HA3BIBAIOTCS MHUKPO3JIEMEHTaMHU. JTO MEJb, MO, IHHK,
K0OanbT, PTOp U Ipyrue.

Heopranuyeckue BemecTBa — 3T0 BOJa 1 MUHEPAJIbHbIE COJIH.
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KomnuectBo BoabI B KieTkax coctaisier 60-95 %. Ee coneprkanue 3aBu-
cuT oT BHaa KieTok u Tkaner (10 % — smans 3y6oB, 20 % — KocTHast TKaHb,
70 % — nepsHast; 90 % — >MOpHOHANIbHBIC TKAHH).

3HadyeHue BOnbl: 1) Bce OMOXMMHYECKHE PEaKIMM B KJIETKE MPOXOIAT B
BOJHOH cpene; 2) pacTBOPUTEIb IJIs BEIIECTB; 3) 00pa3yeT 000JI0YKY BOKPYT
MaKpOMOJICKYJ M TIPEMATCTBYET HUX CKJICHBAHHIO (COXpaHSIEeT KOJUIOMIHYIO
CTPYKTYpY); 4) obecrneunBaeT NepeIBUKCHHIE BEIIECTB B KIIETKE; D) y4acTByeT
BO MHOTHUX XHMHYECKHX PEAKIIHSIX.

MuHepajbHbIe COJIM B KJIETKe cojiepkarcs B Buje kartuonos (K, Na’,
ca”*, Mg?+, NH,") u amnonos (ClI°, H,PO,*, HCO5, SO,%). Onu peryaupyor
OMOXMMHUYECKHE TIPOIECChl U omnpenenssoT pH nurormmasmel kietku. Comu co-
JiepKaTCsl B Pa3HBIX KJICTKaX B Pa3HBIX KOHIIEHTpalusx. Hampumep, KocTHas
TKaHb COACPXKUT MHOTO coyieir ¢ochopa M KalbIUs, MBIIIEUHAS TKaHb COJEP-
YKAT MHOT'O COJIEU KaJIUsl.

Opranuyeckue BellecTBa KJIETKH — ITO 0€JIKH, YIJ1eBObI, JUIUIbI,
HYKJICMHOBbIE KUCJIO0ThI, AT®, ropMOHbI, BATAMMHBI.

Benku (npomeunst) UMEIOT CIIOKHOE CTPOCHUE U OOJIBIION MOJICKYJISIPHBIH
Bec. VX Ha3pIBaIOT MaKpoMOJeKyIaMu. belku sSBISIOTCS OMOMOIMMEPAMH U CO-
CTOSIT M3 MOHOMEpPOB. MOHOMepaMu OEJIKOB SBIISTFOTCS aMUHOKHCIIOTHI. berko-
BBIC MOJICKYJIbI UMEIOT Pa3HYIO CTPYKTYPY:

— nepeuuHyr0 — COCTUHCHNE aMHHOKHCIIOT TIENTHAHBIMA CBSI3SIMH,

— emopuuHyr0 — 3aKpy4YHBaHUE TOJIUIICTITUIHOW IIEMU BOJAOPOIHBIMHU
CBSI3SIMU;

— mpemuynylo — TPOCTPAHCTBEHHAS YKJIaJIKa OCIIKOBOM CITUPAIIA B TPEX-
MEpHYIO TJIO0YIy, KOTOpasi MOAJIEPKUBACTCS AUCYIb(OUIHBIMU, HOHHBIMH, BO-
JIOPOJTHBIMU CBSI3AMH U TUAPOGHOOHO-THAPODUIHLHBIMEI B3aUMOICHCTBUSIMU,

— uemgepmuuHyr) — COEJIIMHEHHUE HECKOJbKUX OEJTKOBBIX TJIOOYH, MOJ-
JIEP>)KUBACTCSI MOHHBIMHU, BOJOPOJHBIMHU CBSI3IMH U TUAPOGHOOHO-TUAPODUIH-
HBIMHU B3auMoJieiicTBUsAME (pHc. 62).

DOyHKIUU 0€JIKOB:

1. CrpykTypHas (OCIKH BXOJAT B COCTAB MEMOpaH U OpraHesul KieTku. M3
KepaTHHA U KOJJIAar€HA COCTOST XPSIIH, CYXOXKHUIIHS, BOJIOCHI, HOTTH).

2. TpancrnoprtHas (reMOrJI00MH SPUTPOLUTOB MEPESHOCUT KHUCIIOPOI U YT-
JICKUCITBIN Ta3).

3. JIpuratenpHas (cokparutenbHas) (MHO3WH W aKTUH y4YacCTBYIOT B CO-
KpAaIlleHUH MBIIIIIY).

4. PerynsropHas (OeIKH-TOPMOHBI PETYITHPYIOT OOMEH BEIIECTB).

5. Karanutudeckas (Bce GpepMEHTHI SBISIOTCS OCIKAMH M KaTaIU3UPYIOT
OMOXUMHUYECKUE PEAKIUH).

6. DHepreTrueckas (OCIKH ABISIOTCS HCTOYHUKOM DHEPIHUH).

Yeneeo00vr — >10 mponykThl (OTOCHHTE3a, COACPKAT YIIIEPO, BOAOPO/I,
KHUCIIOPO. YTJIEBOJBI TOJIPA3ALISIOTCS HA MOHOCAXapHIbl, TUCAXapUIbl U T0-
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nucaxapubl. Monocaxapuowr (POCThIe caxapa), KOTOPbIE COACPKAT B MOJICKY-
ne 5 aToOMOB yriiepo/ia, Ha3bIBAIOTCS MICHTO3bI; 6 ATOMOB YIiiepoia — TeKCO3bI.
[lento3sr (prbo3a M ae30KCHPHO03a) BXOIAT B COCTAB HYKJICMHOBBIX KHCIIOT
(AHK, PHK) u AT®. I'ekco3sl (Tar0k03a U GPYyKTO3a) CONEPIKUTCS B KICTKAX
IUTOJIOB PACTCHUH U B KPOBH )KUBOTHBIX. MOHOCaXapH bl XOPOIIO PACTBOPUMBI
B BOJIC M MMEIOT CIaJKUi BKyC. Jucaxapuowl. MaibTo3a (COJOJ0BBIA caxap),
nakTo3a (MOJIOYHBIN caxap) U caxapo3a (TPOCTHHKOBBIH caxap). [lonucaxapuowvi
COCTOSIT U3 OOJIBIIOrO YHCIIA MPOCTHIX caxapoB. [lonucaxapuabl HepacTBOPUMEI
B BoJie. [IpuMepsl mosimcaxapuioB: MEJUTI0I03a, KpaxMall, TIIUKOTeH.

Puc. 62. YpoBHU opranuzanuu 6eska:
1 — mepBuuHas CTPyKTypa Oenka, 2 — BTOpHUYHAS CTPYKTypa Oenka: a — d-crmpanb, 6 —
B-cTpykTypa; 3 — TpeTuuHas cTpyKTypa Oeska; 4 — 4eTBepTUYHasl CTPYKTypa Oenka
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DOYHKUHUH YIJIE€BOI0B!

1. DHepreTryeckass — HUCTOYHUK SHEPTUH B KIIETKaX.

2. CTpyKTypHast — BXO/ISIT B COCTaB KJIETOUHBIX 000JIOUEK.

3. 3anacaroias — SBIISIOTCS 3aIIACHBIMU BEIIIECTBAMH B KJIETKaX.

Jlunuoer — opraHnueckue COeIMHEHMsI, HepacTBOpuMbIe B Boje. Haunbo-
Jiee W3BECTHBIC U3 HUX — KHUPHI. JKupsi — 3(pupsl cimpTa riamiepona u xKup-
HBIX KUCJIOT. JKUpHBIE KUCIIOTHI, KOTOPHIE COEPKAT B CBOUX MOJIEKYyJaX JBOM-
Hble cBs3u (C=C), Ha3BIBAIOTCS HEHACHIUWEHHbIMU KUPHBIMU KUCITOTaMu. JKup-
HBIC KUCJIOTHI B MOJICKYJIaX KOTOPBIX HEeT NBOWHBIX cBsizell (C—C) Ha3bIBarOTCS
HACHIWEeHHbIMY JKUPHBIMHA KHCJIOTaMH. PacTUTebHBIC KUPHI (HAPUMEp, OJIHB-
KOBOE MAacJI0) COJACPIKAT OCTATKU HEHACHIIIEHHBIX JKUPHBIX KHCJIOT, TO3TOMY
OHU kuiakue. JKUBOTHBIC >XUpBI (HAIpUMEp, CIMBOYHOE MAcio) COJepKar
OCTATKHU HACBIIEHHBIX KUPHBIX KUCIIOT, TIOATOMY OHH TBEPJIBIC.

JIunuapl 00pa3yroT CI0XKHbBIE KOMILICKCHI ¢ OeKaMu (JTMITOMPOTEHHBI), Y-
neBogaMu (TJMKOIMITHAIBI), ocTaTKaMu (ochopHol KHCIOTHI ((hoChOTUTIHIbI).

DOYHKUUM JIUNHI0B:

1. CtpykTypHass — BXOJIST B COCTaB OMOJIOTUYECKUX MEMOpaH.

2. DHepreTuyeckass — UCTOYHUK SHEPTUU B KIIETKE.

3. TepmoperynsaTopHasi — COXpaHSIOT TEIJIO U MOAAEPKUBAIOT TOCTOSH-
HYIO TeMIIepaTypy Tea.

4. 3anacaroriasi — SBJISIOTCS 3aMaCHBIMH MMUTATEIHHBIMU BEIIECTBAMH.

KoHTpoJsbHBIE BONIPOCHI
YTo u3ydyaeT mUTOIOTHS ?
KTo0 1 xorna oTKphUT KIETKY?
KTo u kxoraa oTKpbUI 1Ip0 B KIIETKE?
Kto u xorna copmynupoBa KIETOUYHYIO TEOPUIO?
Ha3zoBuTe OCHOBHBIE ITOJI0KEHUS KIIETOYHON TEOPHH.
Yro nokasayia KJIeTouHasi TEOpUs?
HazoBuTe oprannsmsl, y KOTOPBIX KJIETKA BBIMIOJIHIET (PYHKIIMU LIETIOTO
OpraHu3Ma.
8. Kakwue opranu3Mbl Ha3bIBAIOTCSI MHOTOKJIETOYHBIMU ?
9. Ot yero 3aBucUT hopMa KIETOK?
10. IIpuBeauTe mpuMepsl KIETOK pa3HON (HOPMEI.
11. Kakue pa3mepsl UMEIOT KJIETKUA?
12. IIpuBeanTe MpUMepPhl CaMbIX OOJBIINX KIETOK.
13. B cocTaB Kakux COCMHEHHUN KJIETKHU BXOJSAT XUMUYECKUE DIIEMEHTHI?
14. Kakue sneMeHTBl Ha3bIBalOTCS MakposiemeHTamu? [lpuBenure mnpu-
MEpBHI.
15. Kakue snemMeHTHl Ha3bIBalOTCA MHKpolsieMeHTamu? [lpuBeaurte mnpu-
MEpBHI.
16. Ha3zoBuTe HEOpraHUYEeCKUE COCTUHEHUSI KIETKH.,

Nog,rowNE
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17. Kakoe KoiIruecTBO BOJIbI cojiepkKaT KIeTKu? OT 4ero 3aBUCUT KOJIUYe-
CTBO BOJIbI?

18. Kakoe 3Ha4yeHne UMeeT BOIA B )KU3HU KIETKA?

19. B kaxoii ¢popme copepxkaTcsi B KJIIETKE MUHEpalibHbIe coiin? HazoBure
WX 3HAYCHUE.

20. IlepeuncnuTe OpraHUIECKHE BEIIECTBA KICTKH.

21. TTouemy MoteKyTy Oeflka Ha3bIBaIOT MaKPOMOJICKYJIOM ?

22. Yto sBIseTCS MOHOMEpaMu Oeka?

23. HazoBute QyHKInN OEITKOB?

24. Yto conmepkat yrieBOIbI?

25. Yto Takoe MmoHocaxapusl? [IpuBeauTe mpuMepsl.

26. Yto Takoe nucaxapubl ? [IpuBenute npuMepsl.

27. Yrto Takoe nonucaxapuasi? [IpuBenure mpumepsl.

28. HazoBuTte pyHKITUHN YTIEBOIOB.

29. Yto Takoe IUIUIbI?

30. Kakue >kKupbl OTHOCSTCS K TBEPABIM M KUIKUM xkupam? [lpusegute
MIPUMEDHI.

31. HazoBute yHKIMH JTUITHIOB.

Tema 2. KIETOYHAS OBOJIOYKA. IOCTYIVIEHUE BEHHLIECTB
B KVIETKY

Kierka uMeer 000J10YKY, IHUTOIUIA3MY, SIAPO M opraHesuibl. IJumo-
naazma — 3TO KOJUIOUIHBIA PACTBOP OCJIKOB M IPYTUX XUMHUECKUX COEIUHE-
HUI, B KOTOPOM HaxOIATCs opraHesuibl (puc. 63).

Puc. 63. Cxema TOHKOH CTPYKTYpBI

KJICTKH
1 — rpanymnspnas OIIC; 2 — muro-
xoHApus;, 3 — KomIuiekc [ ombmku;

4 — MUKpPOBOPCHHKH, 5 — ThajaKas
OIIC; 6 — wmukporpybouku; 7 —
an3ocoMa; 8 — pubocomsl; 9 — Kite-
touHblii 1IeHTp; 10 — smepHas 000-
nouka; 11 — sanepnas mopa; 12 —
sapeimko; 13 — xpomatwn; 14 —
UTOILIa3Ma
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0b0210uKka TOKpHIBAET KJIETKY. B cocTaB 00070YKM BXOAMT IIa3MaTHye-
ckass memOpana (rmasmosieMMa). OHa COCTOMT M3 HECKOJBKUX OHMOJIOTMYCCKUX
MeMOpaHn TonmuHoi 7—10 HaHoMeTpoB. MeMOpaHa COCTOUT W3 MOJICKYJI JIHITH-
70B 1 OenkoB. JIMMuIHBIE MOTEKYJIbl UMEIOT TOJIOBKY M XBOCTHK. [ 0JIOBKa sIB-
JseTCs eudpoghunvroil (BOAOPACTBOPUMON) YacThi0. XBOCTHK SIBJISICTCS 2UOPO-
¢obHou (BOJOHEPACTBOPUMOI) YacThi0. bronorudeckas MeMOpaHa COJCPIKUT
2 closl TMNUAHBIX MOJeKyd. ['nnpodoOHbIe KOHIIBI JIMIUIOB HANIPABIECHBI JPYT
K apyry. ['unpoduibHble TOJMOBKU JUMUAOB HANpaBiIeHbl K Oenkam. bumumnu-
HBIM CIIOM COCTaBJIsieT OCHOBY MeMOpaHbl. MoJIeKysbl OEIKOB pacIoyiaraloTcs
M0-pa3HOMY B JIMITUJTHOM cjio€. YacTh OENKOBBIX MOJIEKYJI JIEKHUT Ha MMOBEPXHO-
CTH JIUIIMIHOTO CJIOS. DTH OCNKW Ha3bIBAIOTCS nepugepuueckue. Yactp O6eNKo-
BBIX MOJIEKYJI IPOHU3BIBAET OJMH JUMHUIHBIN CIIOM. OTH O€IKU HAa3bIBAIOTCS NO-
JnyunmezpanvHole. YacTb OENKOBBIX MOJEKYJ] POHU3BIBAET 00a JMIHIHBIX
ciiosi. OHU Ha3BIBAIOTCS uHmezpanibHule (puc. 64).

Puc. 64. Cxema cTpoeHust 6M0I0rHyecKoid MeMOpaHbI:
1 — BogopacTBOpUMBIE KOHIIbI IUMHUIHBIX MOJIEKYJI; 2 — OWJIMIUIHBIN Ci10H; 3 — OelIKOBbIe
MOJIEKYJIBI; 4 — TIMKOKAITUKC

B coctaB MeMOpaHbl 3YKapUOTHYECKUX KJIETOK BXOAST TAKXKE IMOJHcaxa-
puabl. OHU 00pa3yrOT HAAMEMOPAHHBIN CJIOM Y dKUBOTHBIX KJIETOK 2TUKOKANUKC.
['ukokanuke mpeAcTaBiIseT co00l pelenTopbl. DTU PEIENTOPhl Y3HAIOT OIpe-
JICJICHHbIE XMMHUYECKHE BelllecTBa. MemMOpaHa pacTUTENbHBIX KIETOK MOKpHITa
MTOJIMCAaXapUIOM LIEJUTIOJIO30M U HA3BIBAETCS KAEMOUYHOU CINEHKO.

OcHoBHOe CBOIiCTBO MeMOpaHbl — M30UpaTeabHas TPOHUIIAEMOCTh. JTO
3HAYWT, YTO Yepe3 MeMOpaHy MOTYT ITPOXOAUTH TOJIBKO OMPE/ICIICHHbIE BEIECTBA.

DOYyHKUMH 3JIEMEHTAPHOI MeMOpPaHbI:

1. CrpykTypHas (MeMOpaHa BXOAMT B COCTaB OpraHesii, 000J0UYKH Spa).

2. 3amutHas (3alIUIIaeT KIETKY OT (paKTOPOB BHEIIIHEH Cpejibl).

3. JlemuT muToIa3My KJIETKH Ha YYacCTKHU.

4. TpaucnoptHas (depe3 MeMOpaHy MOCTYIAIOT HYKHbIC KJICTKE BEIIECCTBA).
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5. PeneniropHas (y3HaeT ompeieiicHHBIC BEIIECTBA U 00ECICUNBACT MEK-
KJICTOYHBIC B3aMMO/ICHCTBHS).

6. depmeHTaTHBHAS (KaTaJIUTHUYECKas) — HEKOTOpbIC OCJIKH MeMOpaH sB-
TSI0TCST PEPMEHTAMH M OHU YYaCTBYIOT B OMOXHUMHYECKUX PEAKITUSX.

MeMOpana peryiaupyeT oOMeH BEIIECTB MEXIY KJIETKOW M OKpyKaromiei
cpenoii. Beiaensror 2 Buaa TpaHCIIOPTAa BEIICCTB. MACCUBHBIA W aKTUBHBIM.
llaccusnviii mpancnopm He TpeOyeT 3arpar 3Hepruu. [locTyrenue BemecTs B
KJIETKY UJET MO TPaJUEHTy KOHUEHTPALMH — OT y4acTKa C BBICOKOW KOHIIEH-
Tpanueil BellecTBa K y4acTKy ¢ HU3KOM €ro KOHILIEHTpauuen. Buosl naccugnozo
mpancnopma — ocMoc U 1udPy3us. Ocmoc — 3TO IBUKEHHUE MOJIEKYJ BOJIbI
yepe3 MeMOpany. /Juggysus — ABUKEHUE MOJIEKYJ paCTBOPEHHOIO BEIllECTBA
yepe3 MeMOpaHy.

Axmuenviii mpancnopm — IOCTYIUIEHHE BELIECTB B KJIETKY POTHUB I'PaJu-
€HTa KOHLIEHTPAlluu — OT y4acTKa C HU3KOW KOHIIEHTpAIMEil BelllecTBa K y4acT-
Ky C €ro BbICOKOM KOHILICHTpauen. s akTHBHOTO TPaHCIIOpTa HYKHA DHEPTHs
ATO®, nanmune HepMEHTOB U HOHHBIX KaHaJoB. Tak paboTaeT Kaiuii-HaTpUEBbIN
nacoc. Konnentparus K* B kieTke BblllIe, 4eM B OKOJOKIETOYHOM MPOCTPaH-
ctBe. Monsl K™ noctynaror B kneTky, a noHsl Na' BEIBOJATCS U3 KIETKH.

Anooyumos unet ¢ 3arpatoit sHeprun ATD. Jnooyumos — 3T0 ABUKEHUE
BEIIIECTB B KJIETKY. MaKpOMOJEKyJIbl U MUKPOOPraHU3MbI MOTYT MOMNajaaTh B
KJIETKY C TOMOUIbI0 (paronuro3a W NUHOLUTO3a. Dacoyumo3 — TOTIIOIMICHHUE
TBEPJBIX YacCTHUIl. BBIPOCTHI IIUTOIIA3MBI OKPYKAIOT YaCTHUILy, M1 OHA TMOMagacT
BHYTpPb KIETKH. [lunoyumo3s — TOIJIOLWEHUE KUAKUX BemecT. [Ipumepst ¢a-
rOLIMTO3a U MUHOIUTO3a: JIEHKOIUTHI MOTJIOMIAIOT OAKTEPUH, MTUTAHUE aMEOBI.

IK30yumo3 — BBIBEICHUE BEIIECTB U3 KieTku. Hanpumep, BrIBeieHUE He-
MePEBAPEHHBIX OCTATKOB MHIIN Y aMeOBbl.

KoHTpoJIbHBIE BONIPOCHI
Urto nmeer kieTka?
Urto Takoe muTomiazma?
UTO MOKpHIBACT KIETKY?
Kakas Tonmuaa 6uonornueckoi MmemOopaHsl?
N3 Kakux MOJIEKYJ COCTOUT MeMOpaHa?
Kak pacrmosokeHbl I IHBIE MOJICKYJIbI B MEMOpaHe?
Kak pacmosoxkeHsl 6eTKOBBIE MOJICKYJIBI B MEMOpaHe?
Yem 00pa3oBaH TITHKOKAIUKC?
Kakyro (G yHKIIHIO BBITIOMHSET TIMKOKATHKC?
0. HazoBuTe OCHOBHOE CBOMCTBO MEMOpPAHBI U OOBSICHUTE €TO.
1. Ilepeuncnure GyHKIUA MEMOPaAHBI.
2. Uto perynupyeT MmeMOpaHa?
13. HazoBute BUJIbI TPAHCIIOPTA BEIIECTB B KIIETKE.
14. Yo Ha3bIBAETCS TACCUBHBIM TPAHCTIOPTOM ?

RFRBROONOOORAWDNE
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15. Jlns xakoro TpaHCIIOpTa BEIIESCTB HE HY)KHA dHeprus ATD?
16. HazoBute BHJIbI TACCUBHOTO TPAHCIIOPTA.

17. Yto Ha3bpIBaETCS aKTUBHBIM TPAHCTIOPTOM ?

18. Jlns kakoro TpaHCIopTa BemiecTB Hy»Ha sHeprus ATD?
19. HazoBute BUJIbI aKTUBHOTO TPAHCIIOPTA.

20. Yo Takoe 3HIO0IUTO3?

21. Yto Takoe ¢aromnuros?

22. Yto Takoe MMHOIIUTO3?

23. IlpuBenute mpuMepsl Garo- U MUHOIMTO3A.

24. Yto Takoe IK301UTO3?

25. IlpuBenuTe mpuMep K30IMTO3A.

Tema 3. OPTTAHEJLJIBI KJNIETKHW. OBMEH BEIHIECTB B KJIETKE

Oprase/uibl — 3TO YacTU KJIETKH, KOTOPbIE HAXOMASTCS B ITUTOILIA3ME.
OHU MUMEIOT MOCTOSHHYIO CTPYKTYPY, XUMUUYECKHU COCTaB M BBHITIOJIHSAIOT OIpe-
neneHuble pyHkimu. Opradeiibl ObIBAIOT 0OIIETo Ha3HAYCHMS U CIICIIHAJIbHEIE.
Opeanennvl obwje2o HazHayeHus HaXOAATCS B KIETKaX pacTEHU M >KUBOTHBIX.
Onu nensTcs Ha MemOpauHvle u HememOpaHnuvle. K MeMOpaHHBIM OpraHesiam
OTHOCSITCS: SHAOIUIa3MaTHIeCKast CETh, KOMIUIEKC [ 0IbIKH, MUTOXOHPUH, JTU-
30COMBI, MacTuael. K HeMeMOpaHHBIM OpraHeillaM OTHOCATCS pUOOCOMBI U
KJIETOYHBIN LEHTP.

CneyuanvHvle opeanenibl IMEIOTCS TOJIBKO B CIIEIUAIM3UPOBAHHBIX KJIET-
kax. Hampumep, MuoGuOpHUIIIBI B MBIIIECYHBIX KJIETKAX, OPTaHEIUIbl JIBHKCHHUS
(peCHUYKH, KTYTHKH, JIOXKHOHOXKH) Y IIPOTUCTOB.

Opeanennvl aHaboruueckol cucmemspl. SHAOIIIA3MATHYECKAs! CETh, KOMIUIEKC
[oJ1bKH, pHOOCOMBI — OCYIIECTBIISIOT MPOIECCHI CHHTE3a (ACCUMUIISIINN).

Opeanennvl KamaoOONU4ecKou cucmemsl. JTU30COMbI, MHUTOXOHAPUH —
OCYIIECTRIISIOT MPOLECCHI PACIIEIUICHUS (IHMCCUMUIISIINN ).

DHoonnazmamuyeckana cemv — OTHOMEMOpaHHAs OpraHeiuia OOIIETo
HazHaueHus. OHa COCTOUT M3 Pa3BETBICHHBIX KaHAIOB U nosioctedl. CTEHKU Ka-
HAJIOB U TOJIOCTEH 00pa30BaHbl OMOJOTMYECKMMH MeMOpaHaMu. DHJOIUIa3Ma-
THYECKas CeTh ObIBaeT epanyasiprou (wepoxosamoii) u acpanyiaproii (e1aoxkotl).
Ha meMOpaHnax rpaHy/sipHOI 3HJIOMIIa3MaTHYECKON CETH HaXOASITCS pUOOCOMBI.
PubocoMbl yyacTByIOT B cuHTe3€e Oeinka. [1o kaHaiaMm sHAOIMIa3MAaTHYECKOU ce-
TH OCYIIECTBISIETCS TPAHCIOPT BemlecTB. KaHalbl 3HIOMIa3MaTHYECKONW CETH
CBsI3aHBI C KOMILIEKCOM ["oibku 1 00010uKOM szpa (puc. 65).

DYyHKUMH IHIOIIAZMATHYECKON CeTH:

1. CunHTe3 opraHu4YecKux BeliecTB (OeIKOB, )KUPOB U YIJIICBOIOB).

2. Tpancmopt BeIiecTs.

3. DHjoMmIa3MaTHueckasi CeTh CBA3BIBAET BCE OPTaHEIUIbl U SIIPO C IUTO-
IJ1a3MOM.
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4. Paznenser KJIETKU Ha YYaCTKU ISl PA3JIMYHbIX (PEPMEHTATUBHBIX PEAKILIMH.

Puc. 65. Cxema cTpoeHHs KIETKH:
1 — obonouka; 2 — muToIIa3Ma; 3 — KICTOYHBINA EeHTpP; 4 — puOOCOMBI; 5 — TaaKas dH-
JoTia3MaTudeckasl ceTh; 6 — My3bIpbKU KoMIUIiekca [onbmku; 7 — xommieke [ombmxu;
8 — sapeimko; 9 — xpomarun; 10 — sapo; 11 — mepoxoBaTast YHIOIIIA3MATHYECKAS CCTh;
12 — nuzocomsl; 13 — mMuTOXOHAPUU

Komnnekc I'onvoxcu naxonurcsi B KieTke BOKpyr sjpa. Kommiekc [Mosb-
JKU COCTOUT M3 OHOJIOTHYECKMX MeMOpaH. MeMOpaHbl JieKaT MmapaijieiabHo
JIpyT Opyry ¥ 00pa3yroT kaHajbl. KOHIbI KaHAJIOB pacIIUpsIOTCS U 00pa3yroTcs
rucTepHbl. OT KaHAJIOB OT/ENAIOTCS My3bIpbKU. KaHabl 1 IMCTEPHBI KOMILICK-
ca ['oibJKM CBSI3aHBI ¢ KaHAIAMU SHJIOIIa3MaTndeckol cetu (puc. 66).

Puc. 66. Cxema cTpoeHHs KoMITIeKca [ 0bKu:
1 — kanan; 2 — uucrepHa; 3 — IM30coMa; 4 — Mmy3bIpeK

DyHKIUN KoMILIeKca ['obaxKu:
1. HakormuieHue U TpaHCIIOPT CUHTE3UPOBAHHBIX B KJIETKE BEIIECTB.
2. CUHTE3 CII0KHBIX OPTaHUYECKUX BEIIECTB.
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3. Kommutekc Nonmbmxu 0Opa3yet akpocoMy criepMaTo30ua.

4. O6pa3oBaHUE JIU30COM.

JIuzocompl — opHOMEeMOpaHHbIE OpPraHEIbl KaTaOOJIMYECKOW CHUCTEMBI.
Copepxkarcs TOTBKO B )KMBOTHBIX KiIeTKax. [lepBudHbBIE TH30COMBI 00pa3yroTCs
B KoMIuiekce ['onbmku. I1o HeOoblIre My3bIpbKU. OHU TOKPBITHI MEMOpaHO
u conepxkat 3040 rugporuTudeckux GepMeHTOB.

@OYHKIMY JTU30COM: PACHICIVIEHUE BEIIECTB, NOCTYHBIINUX B KIETKY.

Mumoxondpuu nmeror dhopmy mnangouek u Hutel. CTeHKa MUTOXOHAPUN
COCTOUT U3 2-X MeMOpaH — Hapy>KHOU W BHyTpeHHel. Hapyxuas memOpana
rinajkas. BHyTpeHHsiss MeMOpaHa MHUTOXOHApHUII 00pa3yeT BBIPOCTbI, KOTOpHIE
Ha3bIBAIOTCS KpUCTaMU. Mexay KpuUCTaMH HaXxOJUTCs MaTpuKc. MaTpukc co-
JCPKUT HYKJICHHOBBIE KUCIOTHI, (epPMEHTHI, pHOOCOMBbI. DEPMEHTHI HaXOIATCS
U Ha KpUCcTax MUTOXOHIpUH (puc. 67).

W on =

o

Puc. 67. Cxema cTpoeHHsI MUTOXOHIPUU:
1 — napyxHas MeMOpaHa, 2 — BHYTpPeHHsS MeMOpaHa; 3 — KpHUCThI; 4 — puOOCOMEBI; 5 —
JHK; 6 — matpukc

DOyHKUUSA MHUTOXOHAPHIL: cuHTe3 AT® — XUMHUYECKOro BEUIECTBA C
OOJIBIITM 3aI1acoM YHEPTHUH.

Inacmuosr — nBymMeMOpaHHbIEe opraHeuibl. KileTku pacTeHuid cojepxar
pa3JIMuHbIe MJIacTUIbl. BaxkHOE 3HAaUE€HHE MMEIOT XJIOPOIUIACTHI. XJIOPOILIACTHI
coJieprKat 3€JICHbI MUTrMEHT XJiopodguii. B Hux npoucxoaut gotocuntes. Do-
TOCHUHTE3 — 3TO 00pa30BaHME HA CBETY MOHOCAXapUJIOB U3 AUOKCHJA YIJIepoJa
1 Bofbl. B peakiusax ¢poTocMHTE3a YYaCTBYIOT XJIOPO(HILI, COIHEYHBIM CBET U
(hepMEHTHI.

DYyHKIUHU XJIOPOILIACTOB!

1. CunTe3 oprannyeckux BemecTB ((DOTOCHHTES).

2. Briienenne cBOOOIHOTO KHCIOPO/IA.

Pubocombl — HemeMOpaHHBIC OpPTraHEIUIbI 00Iero HazHauyeHus. Haxomst-
Csl B IIUTOILJIa3Me, HA MEMOpaHaxX SHIOTIIa3MaTUYECKON CETH U Hapy>KHOU siziep-
HOM MeMOpaHe. PUOOCOMBI COCTOAT M3 ABYX 4acTeil (manou u 6orvuiol cybo-
eounuy). B coctaB cyObequHHI] PHOOCOM BXOIUT PHUOOHYKJICHHOBAS KHCIIOTA
(PHK) u 6emok (puc. 68).
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@yHkuusi pud0OcoM: cUHTE3 OeKa.

Knemounwtii yenmp (uenmpocoma) — HemeMOpaHHasi OpraHelia OOIIETo
Ha3zHadyeHus. HaxonuTcs B meHTpe KiIeTKu. LleHTpocoMa coCcTOUT 13 2 eHTPHO-
jei u nyuuctoi cdepol. LlenTpronu coctoar u3z Mukporpyoodek. Ilepen nene-
HUEM KJIETKH LIEHTPHOJIU YABAUBAIOTCS U PACXOIATCS K MOIKOCAM.

Manas
cybuactuya

Bonbwasn
cybyacTtuya

! _H o

Puc. 68. Ctpoenue pudocomsl

@yHKIUS KJIEeTOYHOI0 IEHTPA. YYaCTBYET B JICJICHUU KIIETKH.

Oomen sewgecme (memadoiuzm) ¢ OKPYKaroIIeH Cpeaoi SBIIIETCS IJIaB-
HBIM CBOMCTBOM KUBOr0. OOMEH BEIlIECTB MPOUCXOAUT B KIJIETKE U B OpraHU3ME.
Bce opranemibl KJIETKH y4acTBYIOT B OOMEHE BEIIECTB.

OOMeH BenIecTB COCTOMT M3 ACCUMWISIIMM U JUCCUMWISIIUU. Accumusi-
Yus, Ul NIACmuyecKuti 0OMeH, — 3TO PEaKLUU CUHTE3a CJIOXKHBIX OpraHuye-
CKHX BEUIECTB U3 MPOCThIX BemiecTB. Hampumep: gorocunres, cuHTE3 OEIKOB,
XKUpoB. s peakunii aCCUMUIIANIMKM HY>KHA 3HEPrUsi. ITy SHEPTUI0 KIIETKA I0-
Jy4aeT B pEaKUUsIX TUCCUMUISINN.

Huccumunsayus, uiu sHepeemuyeckuii obmeH — HTO PEAKLUUU pacrmaja
CIIOKHBIX OpraHu4eckux BemiecTB. [Ipu pacnane (paciieruieHun) CI0XKHBIX Op-
raHUYECKUX BELIECTB BbIAEISIETCS 3HEprust. OHa UCIIONB3YETCs ISl peakuil ac-
CUMMJISIITUH.

AccUMWIIALINS U TUCCUMUJISIIMS HAXOASATCS B TECHOM CBsA3U. Peakuuu cuH-
T€3a HE MOTYT UATH 0€3 3HEPIuH, a SHEPTUs BBIAEISAETCS TOJBKO MPHU pacLIer-
JIEHWA OPTaHUYECKHUX COEOUHEHUW. OHEpPrus TaKKe HY)KHA I aKTUBHOIO
TpaHCIIOpTa BEUIECTB uepe3 MeMOpaHy, Ui JIBUKEHUS W JIEJICHUS KIIETOK.
DHeprus B KJIETKAX COAEPKUTCS B XUMUUECKUX CBA3SIX MOsieKys1 ATO.

[To Tummy acCUMHIIAIIMM OPTaHU3MBI MOTYT OBITh aBTOTPO(HBIE U TETEPO-
TpodHbIE.

K asmompognvim opeanuzmam OTHOCATCS PACTEHUS U HEKOTOPbIE MPOTHU-
CThl. ABTOTpO(HBIE OpraHU3MBbI B mpolecce GOTOCUHTE3a U3 MPOCTHIX BEIIECTB
(CO, u H0) o6pazyrot cioxxubie opranudeckue Berectsa (CgH206).
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K eemepompognvim opeanuszmam OTHOCATCS KUBOTHBIC, TPUOBI M HEKOTO-
pbie MPOTHCTHI. OHU MUTAIOTCS TOTOBBIMH OPraHUYCCKUMHM BEIICCTBAMU.

Ilo muny ouccumunayuu opeanuzmvl Mo2ym Oblmb AHAIPOOHBIMU U AIPOO-
Hoimu. Pacmaj; opraHMYecKHMX BCIIECTB B KJIETKaX aHA’POOHBIX OPraHU3MOB
uaeT 0e3 yyacTus KHcliopoia. B KileTkax aspoOHBIX OpPraHM3MOB pacIiaji opra-
HUYECKHX BEIICCTB HJIET C yIaCTHEM KHCIOPO/a.

HRRBROooNoOA~WDNE

0.
1.
2.
13.
14.
15.
16.
17.
18.

KoHTpoJsbHBIE BONIPOCHI
Yrto Ha3pIBaETCS OpraHeIaMu ?
Ha3zoBute opranesmibl CienuaibHOTO HAa3HAYEHUS .
HazoBute MmemOpaHHbIe OpraHesuibl 0011eT0 Ha3HAYCHHUS.
HazoBute HememMOpaHHbIE OpraHeTbl 00IIEeT0 Ha3HAYCHUS.
Pacckaxure 0 cTpO€HHH SHAOIIA3MAaTUUYECKON CETH.
HazoBure QpyHKIIMM 3HIOIIIa3MAaTHICCKON CETH.
Pacckaxure o ctpoeHnnn komruiekca ['oybmku.
HazoBute ¢pynkiuu komriekca ['ombmxu.
Kaxue opranou il cojiep>karcst TOJbKO B dKUBOTHBIX KJIETKAX ?
Uro comepxat mmu3ocoMbl? Kakyto QyHKITUIO OHU BBITIOTHSIOT?
Pacckaxunre 0 CTpOEHMM MUTOXOHIPUH.
HazoBute QpyHKIIMN MUTOXOHAPUA.
Kaxkue opranemibl coaep:karcs TOIbKO B PACTUTEIBHBIX KJIETKaX ?
Kakoli murMeHT coniepskat XJIOpOIIacThI ?
Yro Takoe poTocuHTE3?
Kakwne yHKIIMH BBITOTHSIIOT XJIOPOILJIACTHI?
Urto Ha3pIBaeTCS META00IM3MOM ?
Urto Ha3pIBaeTCS aCCUMIIISIIIMEH WM TIacTHYecKuM obmenom? I[lpu-

BEJIUTE MIPUMEPBHI.

19

20.
21.
22.
23.
24.
25.
26.
27.

JIJist KaKuX peakiuil KJIeTKe HyKHa YHEPTusi?

Urto Ha3bIBACTCS NUCCUMUWIIALIMCH UM YHEPTETUIECKUM 0OMEHOM ?
[Ipu KakuX peakusx B KJICTKE BBIICISCTCS SHEPTUS ?

OOBsICHUTE CBSI3b ACCUMUWIISIIIUKN ¥ TUCCUMMUIISTINN .

B XMMHYECKHX CBS3SIX KAKOTO BEIIECTBA COACPKHUTCS DHEPTUS B KIIETKE?
Kaxkwne ObIBatoT OpraHU3MBbI TI0 THITY aCCUMUJISIINHN ?

Kaxkwne oprann3Mbl Ha3pIBAIOTCSI aBTOTPO(HBIMU ?

Kaxune oprann3Mbl Ha3bIBAIOTCS TETEPOTPOGHBIMHU ?

Kaxkue OpIBaroT OpraHu3MBbl 110 THITY JUCCUMUIISIITIH ?

Tema 4. CTPOEHHME KJIIETOYHOI'O SA1PA 1 XPOMOCOM

Aopo — o0s3aTeNbHBIA KOMIIOHEHT KJIETOK AYKapUOTUYECKUX OPTaHU3-
MOB. Dopma siIpa MOKET OBITH KpyIJias Wiu oBajbHas. KieTka MOXeT UMETh
OJTHO SIIPO MJIM HECKOJIBKO siiep. BriBatoT u Oe3bsaaepHble KICTKH (3PUTPOIIUTHI
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yejoBeka). SIapo cOCTOMT M3 siAepHOM 000J10YKK (KapHOJIEMMbI), SACPHOTO
MaTpuKca (KapuoIuia3mbl), sapbiiika (OJHOTO MM HECKOJIBKO) U XpOMAaTHHA.

Aoepnas 0b6on10uka COCTOUT U3 JBYX MEMOpaH — Hapy>XHOW U BHYTPEH-
He. Mexny HUMHM HaxXOJIUTCS NEPUHYKIEapHOE NpOoCTpaHCTBO. Hapyxknas
MeMOpaHa MepexoaUuT B KaHAJIbl SHJOIUIa3MaTH4eckor cetu. Ha wHapyxHOI
MeMOpaHe HaxoAsTcsl puOOCOMBI. SnepHast o0osouka umeeT MHoro mnop. Yepes
MTOPBI UIET OOMEH BEIIECTB MEXAY SAPOM U ITUTOTLIA3MOM.

Kapuonnasma naxonutcs mon sAepHON 00onoukoil. B simepHoM mMatpukce
pacmosyiaraloTCss XpOMaTHH U SAPBIIITKHA.

AOpvluiku — OKpYyTIIbIe, HE WMEIOIUE MEMOpPaHbl YYacTKH KIETOYHOTO
anpa. SAnpeiku coctosT u3 6enka 1 PHK. B sapeikax cuaTe3npyrorcs cyOb-
EAUHHIIBI PUOOCOM.

Xpomamun — HacIeNCTBEHHBIA MaTepuan. HaxomuTcs B sipe B BUJE TIIbI-
OOK WJIM TOHKUX HUTEU. XpOMATUH COCTOHUT U3 JE30KCUPHOOHYKICHHOBOM KHUC-
aotel (JJHK) u saepHbix O0enkoB. Takoe coeMHEHNE HA3bIBACTCS JIE30KCUPHOO-
uykieonporerrom (JJHIT). B THK xpoMocoM cOOEP:KUTCS TeHEeTHYeCKas HMH-
dbopmanusi opranuzma. [Ipu neneHun KIETKH U3 XpoOMaThHa o0pa3yloTcs Xpo-
Mocombl (puc. 69).

Puc. 69. Cxema cTpoeHHs KJIETOYHOTO SIpa:
1, 2 — napyxHas ¥ BHyTPEHHsSI MEMOpaHBI saiepHOi 000104KkH; 3 — sepHas nopa; 4 — s1-
pBINIKO; 5 — XpomaTuH; 6 — SIEPHBINA COK

Xpomocombl B uHTEp(a3HOM (HEIeNsIeMcs) sape He BUIHBI. XPOMOCOMBI
aensiierocst siapa (MeradasHble XpOMOCOMBI) MMEIOT BHUJ JIBOMHBIX IMaj04YeK.
Mertadasnas xpomocoma coctout u3 aByx xpomarup (aurer JJHII), coenunen-
HBIX BMECTE TEPBUYHOM NEPETSHKKOW — LeHTpoMmepon. LlenTpomepa aenut
XpOMOCOMY Ha JIBa Ijieya. XpoMOCOMa Ha3bIBAETCS MemayeHmpuiecKou, eciu
ee IJIeYr OJAMHAKOBOU JIMHbI. Cybmemayenmpuyueckas XpoMocoMa UMEET ILjie-
Yy pa3HOW JIMHBI. Y axkpoyenmpuuyeckou XpPOMOCOMBI OJIHO IUIEYO JIMHHOE,
BTOPOE IIJIEYO OYEHb KOPOTKOE. XPOMOCOMA MOYKET UMETh BTOPUYHYIO Iepe-
TSOKKY. BTOpuuHass mnepeTsikka OTAENSET YYacTOK XPOMOCOMBI — CHYMHUK.
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KoHIleBbIe yJacTKH XpPOMOCOM Ha3bIBalOTCS TejaomepaMu. OHHU MPEMSTCTBYIOT
cKJIenBaHuI0 XpoMocoM (puc. 70).

1

Puc. 70. Tunsl XxpoMocoMm:
1 — meraneHTpudeckas; 2 — cyOMeTaleHTpuIecKas, 3 — aKpOIeHTpUIeCKast

IIpaBuia xpoMmocom:

1. Ilocmosncmeo uucia xpomocom — KIETKH OpraHu3Ma Ka)Jaoro BHJIA
UMEIOT MOCTOSIHHOE YHUCI0 XpoMocoM. Hampumep, y nposzoduiasr — 8 xpomo-
coM, y uenoBeka — 46.

2. Ilaprocmv xpomocom — Kaxnas XpOMOCOMa HMEET TOMOJIOTHYHYIO
(mapHy0) XpoMocoMy. I'OMOIOrHYHBIE XPOMOCOMBI OJIMHAKOBBIC TI0 pa3MepaM,
dbopme, pactoyIOKEHUIO IIEHTPOMEPHI.

3. Unousuoyanvrocms — XpOMOCOMBI Pa3HBIX AP OTIMYAIOTCS 1O BEJH-
yuHe U popMe.

4. Henpepwvignocms Xxpomocom — HOBas XpoMOcoMa 00paszyercs M3 CTa-
poii (MaTEpUHCKOI) XPOMOCOMBI.

Habop XxpoMocoM KIIETKH OpraHW3Ma HasbIBaeTcs Kapuomunom. Kapuotumn
KKJIOTO BUJa UMEET OMPEICICHHOE YUCIO XpoMocoM. Hampumep, kapuoru
YEJIOBEKa COJIEPKUT 46 XpOMOCOM.

DyHKUUM SApAa:

1. Xpanenue u nepeaayda HacJAeACTBEHHOTO MaTepHala.

2. YyacTue B JIeTICHUU KIIETKH.

3. Perynsamus mporieccoB oOMeHa BEIIECTB B KJIETKE.

KoHTpoJsbHBIE BONIPOCHI
Kakue opranusmMel cogepxar siipo?
Kaxkue simpa Ob1Batot 1mo ¢opme?
Kakwue xineTku He conmepikar siapa?
N3 gero cocTout spo?
W3 gero coctout obonouka sijapa?
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UTo Hax0IUTCS MEXKIy MeMOpaHaMu IepHONU 000TOUKH ?
C gyem cBs3aHa HapyxHasi MeMOpaHa siipa’?
UTo HaxOIUTCS HAa HAPYKHOM MeMOpaHe siyipa?
Urto pacnosiaraeTcsi B Kapuoruiazme?
0. W13 yero cocTouT SAPHIIIKO?
1. HazoBuTe QyHKIMIO SIPBILIKA.
2. Yto Takoe XpoMaTHH?
13. U3 gero cocTouT XpoMaTHH?
14. 13 gero coctout MetadazHas xpomocoma?
15. Kakne XpoMOCOMBI HAa3bIBAIOTCS METAllGHTPUYECKUMHU, CyOMeTarleH-
TPUYECKUMU, aKPOIICHTPUIECKUMH ?
16. Yto oTaensier BTOpUYHAS TIEPETIKKA?
17. Yto Takoe TemomMephI?
18. Kakyro (yHKIIMIO BBIOJIHSIIOT TETIOMEPHI?
19. HazoBure 1 00BSICHUTE MPABUIIA XPOMOCOM.
20. Yto Ha3bIBAaETCA KAPUOTUIIOM ?
21. HazoBute QpyHKIUU Spa.

R R O©®NO

Tema 5. PASMHOKEHUME KJIETOK. MUTO3

Pa3mHo:KeHNMe — CBOMCTBO JKMBBIX OPraHM3MOB CO37aBaTh cebe 1mo00-
HBIX. KJIeTKM pa3MHOXKAIOTCS JICTICHUCM.

Bce kietkm opranusaMa, KpoMe IOJIOBBIX, Ha3bIBAIOTCS COMAMUYECKUMUL.
ComaTHueckne KJICTKH MMEIOT JABOMHOM HAOOp XpOMOCOM (IUILIOMIHBIHM, 2N).
JleneHue COMaTHIECKUX KIIETOK MPOUCXOTUT MUTO30M.

[Tepuon (Bpemsi) Mexay JIBYMS MHUTO3aMH Ha3bIBacTCs HHTepda3oii.
Humepgaza oenumces na mpu nepuooa:. 1) NIpeCUHTETHYCCKUI; 2) CHHTETHYE-
ckuii; 3) MOCTCUHTCTHUCCKHA.

B npecunmemuueckuii (G1) neproa KieTka BCTyIaeT cpas3y Mocje JCIeHus.
B aTot mepuox KieTka pacTeT, BHIONHICT CBOM (YHKIIMU. B KileTke HakarimBa-
1oTcst 0enku-pepmeHThl, AT®, HYKICOTHIBI M IPYyTUe OPTaHUYCCKHUE BEIICCTBA.
ConeprkaHre TeHETHYECKOro Marepuaia obosHawaror 2nlchr (2n — mururom-
HBIH HA0Op XPOMOCOM, KaxKIast XpoMocoma coaepkuT 1 xpomarumxy — 1 chr).

B cunmemuuecxuti (S) mepuon kierka cuntesupyet JHK, m B kaxmon
XpoMocoMme obpasyetcst BTopas xpomaruja. Cojep)kaHue FreHETHUECKOrO MaTe-
puaiia obo3HayaroT 2n2chr (2N — naumaongHbBI HAOOP XPOMOCOM, KaXjas
XpOMOCOMa COACPIKUT 2 XpoMaTuasl — 2 chr).

B nocmcunmemuuecxuii (G,) epuoj; B KIETKE CHHTE3UPYIOTCS OCIKH —
TyOyauHbI. M3 3THX OEJIKOB CTPOUTCS MUTOTHYECKHU ammapat (BepeTeHo Jele-
HUS), KOTOPBIH ydacTBYeT B JeieHHU KieTku. ColepikaHue TeHETHYECKOIrO

matepuana 2n2chr. KieTka mpekpaiaeT BhINMONHATh ¢cBOM (yHKImU. HacTymaer
muTo3 (puc. 71).

118

Page 118 of 146



Murto3 — HenpsMoe JEJIEHUE COMATUYECKUX KIIETOK. JTO HENPEPbIBHBIN
nporiecc. B Hem Boigensitor 4 cmaouu: ipodasy, metadasy, anadasy u renodasy.

M- npodaza
- Ve ™ M - eTadhzaa
,:;,.-f-‘—"\{m E\f}‘)\ A - aHadaaa
P T - tTenodiaza
S / >/ YA
T

Puc. 71. Cxema KJIIETOYHOTO I[UKJIA

Ilpoghasza. XpoMaTWHOBBIE HUTH CHUPAIMU3YIOTCS, CTAHOBSTCS KOpoue
u o0pasyroT xpoMocombl. Kaxmas xpoMocoMa UMEET JIBE XpOMaTUIbl. XpoMma-
TUJIbI COCIUHAIOTCS IIEHTpOMEPOU. [IeHTproIH KIIeTOYHOTO IIEHTPa PACXOAITCS
K momtocam kieTtku. OOpasyercs BepeTeHO jeieHus. SnepHas o000Jg0uka
U SIIPBIIIKA PACTBOPSIFOTCSA. XPOMOCOMBI BBIXOAT B nuToruiazmy. ConepikaHue
TEHETUYECKOr0 MaTepuasa He M3MEHSETCs M cocTaBisieT 2n2chr.

Memaghaza. XpoMocoMbl MAaKCUMATBHO CITUPATU3YIOTCS M PACIIONIararoTCs
Ha 2KBaToOpe KJICTKH. HUTHM BepeTeHa NeneHUs NMPHUCOSAUHSIOTCS K IICHTPOME-
pam. CojiepkaHue TeHETHYECKOT0 MaTepraia He u3MeHseTcs — 2n2chr.,

Anaghaza. Hutm BepeTeHa AelleHHs cokpamarorcs. Kaxkmgas xpomocoma
B 00JIaCTH IIEHTPOMEPHI pa3/IeseTCs Ha JBE XpOMAaTHABI. XPOMATH bl Ha3bIBa-
I0TCS JJOUYSPHUMH XpoMocoMaMu. JlodepHre XpOMOCOMBI IBFDKYTCS K TOJTIOCAM
KIETKH. YHCIO XpOMOCOM Ha KaXIOM IOJIOCe KJICTKH AMIuiongHoe (2n),
HO KaXKJas XpoMocoma uMeeT ofHy xpoMmatuiay. CojpepkaHUE T€HETHYECKOTrO
MmaTepuaia — 2nichr.

Tenogasza. JlouepHrue XpoOMOCOMBI JECIUPATU3YIOTCS, CTAHOBSATCS JJTHH-
Hee U oOpasytoT xpomatuH. OOpa3yloTcs SIPBINIKK M siiepHas 000J0uKa.
Paspymraercs Bepereno aenenus. [locie oOpazoBaHus siiep MOYEPHUX KIIETOK
MIPOUCXOJIUT JIEJICHUE IUTOIUIa3Mbl MATEPUHCKUX KJIETOK. MUTO3 3aKaHYMBAET-
cs oOpa3oBaHMEM JABYX IUILIOMIHBIX TOUEpHUX KieTok. ComepkaHUE TeHETH-
YEeCKOro Marepuaia B Kakaoi kierke — 2nlchr (puc. 72).

buoJsioruyeckoe 3HaYeHUE MUTO3A:

1) coxpaHsieT JUILIOUIHBIN HA0OP XPOMOCOM;

2) paBHOMEPHO pacrpeeliseT TeHETHICCKUI MaTepral MeXAy JOYCPHUMU
KJICTKaMH,

3) obecrnieunBaeT SMOPHOHAIBHOE Pa3BUTHE, POCT OPraHU3MOB.
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Puc. 72. CxeMa MUTOTHUYECKOTO JIEJICHUS KIETKA

KoHTpoJibHBIE BONIPOCHI

1. Yro Ha3biBaeTCs pa3MHOKEHUEM ?

2. Kakue KJIeTKH B OpraHu3Me Ha3bIBAIOTCS COMAaTHUECKUMU ?

3. Kakoit Habop XpOMOCOM HUMEIOT COMAaTUYECKUE KIETKH U KaK ero 000-
3HAYaIoT?
Kak Ha3pIBaeTcs AeIeHuEe COMAaTHIECKUX KIETOK?
Yro HazbiBaeTcsa nHTEp(Pazon?
Kakwue nmeprossl BEIACTAIOT B HHTEp(Daze?
UTO MpOUCXOIUT B MPECUHTETUICCKUHN MTepro]T NHTEpGha3bl?
UTO MpOUCXOIUT B CHHTETUUECKHM TIepruoa HHTepda3pi?
YTo NpoucXouT B MOCTCUHTETUUECKUN MEPUOA UHTEP(a3bl?

10 Kakoe conepkaHue reHeTH4ecKoro MaTepuaia B KJIETKEe B IOCTCHUHTE-
TUYECKOM TIepHrojie nHTepdasbl?

11. Ilepeuncnure cTaiuud MUTO3A.

12. Yto npoucxoauT B KIETKe B Iepruo 1 mpodassr?

13. Yto npoucxoaut B KJIETKE B ieproa Metadaszpi?

14. Yto npoucxoauT B KIETKe B iepruo1 aHadasbl?

15. Yto npoucxoaut B KJIETKE B IepHo Tenodaszpr?

16. Kak m3mensieTcs coaepkaHHe TeHETHUECKOro MaTepuaia B MEpHUOIbI
MHTO3a7?

17. Kak 3akaH4YMBacTCSI MUTO3?

18. Kakoe Ouonornyeckoe 3Hau€HUE UMEET MUTO3?

©ooN O A

Tema 6. MEMO3

Meio3 — 3TO AeleHUe KIETOK ITOJIOBBIX JKEJE3, B PE3yJIbTaTe KOTOPOIO
00pa3yroTcs MOJIOBbIE KIETKU — 2amemul. 11010BbIE KIIETKU cOAEpKaT rario-
UIHBIA Habop xpomMocoMm — 1n. MmMeercs nBa mocienoBaTeIbHbBIX JEICHUS:
MEWO03 NEPBBIM U ME03 BTOpPOil. B pe3ynbrare meno3a nepBoro 4Yuciao XpoMo-
COM yMeHbIIaeTcs BABoe. I1oaToMy Mel03 nepBblii HA3bIBAETCS PEOYKYUOHHBIM
JieJIeHneM. B Melio3e BTOpOM TaluIOUAHOCTh KJIETOK COXPAHSETCs, U ITO Jele-
HUE Ha3bIBACTCS 9KEAYUOHHBIM JIETICHUEM.
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UeThipe cTaanu MEPBOrO U YETHIPE CTAJANKU BTOPOTO JEJIEHUS MEH03a Ha3bl-
BatoT: mpodaza | u ll, meradasza | u ll, anadaza |l u |, renodaza | u ll.

Crnoxxno npotekaeT npodaza meiiosa |. B Heil mpoucxoasat nporecchl KOHb-
IOralui U KpOocCUHIroBepa. Kouwrozayuss — 3T0 COEAMHEHNE XPOMOCOM IO BCEH
mmne. Kpoccuneogep — 310 0OMEH OJIMHAKOBBIMHM YYaCTKaMU TOMOJIOTUYHBIX
XpoMocoM. Pe3ynbTaToM KOHBIOTAlMM U KPOCCHHIOBEpa SIBISIETCS MEPEKOMOU-
HaIMs TEHOB B XpoMocomax. O0pa3yroTcs KOMILIEKCHI XPOMOCOM — OUBAIEHMbL.
Conepxanue reHernaeckoro Matepraia — 1n(biv)4chr (1n(biv) — ramionmasiit
HaOOp OMBaJICHTOB, 4Chr — Kak/IpIii OMBAJICHT COACPIKUT YETHIPE XPOMATH/IBI).

B memadghazy meiioza | 3aBepmaercs dhopMupoBaHuE BepeTEHA JICJICHMUS.
Ero HUTH TPUKPEIUISAIOTCS K IIEHTpOMEpPaM XpoMOcoM. ['OMOJIOTHYHBIE XPOMO-
COMBI JIeKaT MOMapHO Ha AKBATOpe. XPOMOCOMbI MAKCUMAJIBHO CIHUpPaIU30Ba-
ubl. Coziepkanue reneTruueckoro Matepuana — 1n(biv)4chr.

B anaghazy meiioza | roMoaoruuHbIe XpOMOCOMBI M3 KaXKJIOI0 OMBajieHTa
pacxosaTcs K mosirocam. Habop XpoMocoM Ha Ka)KJI0M TOJI0CE CTAHOBUTCS Tarl-
nouaHsiM. Kaxkmas xpoMmocoma coAep:kuT ABe xpomaTtuabl. CoaepkaHue reHe-
THUYECKOro Marepuana — 1n2chr. Yuciao XxpoMocoM yMeHbIAaeTCs B JBa pasa.

B menoghazy metioza | obpazyrorcs ramnouansie kietku. Kaxnas kierka
COJICPKHT TeHEeTHYECKYI0 nH(popMarmo — 1n2chr.

[IpoMEXYTOK MeEXAy MEN030M IEPBBIM U MEHO30M BTOPHIM HAa3bIBACTCS
HHTepKuHe3oM. B Hem He mpoucxoaut perumkannu JIHK. Xpomocomsl He
JNECIUPATU3UPYIOTCS, U KJIETKa OBICTPO BCTYMAeT BO BTOPOE JAEJICHHE MeHo3a.
Bropoe nenenue uaer kak MUTO3. ['ariouHbIN HAOOp XPOMOCOM COXPAHSIETCS.
B anadaze meiioza |l k montocaM kieTku pacxoasarcsa xpomatuabl. ConepixaHue
TeHETUYECKOro MaTepuaia B J04epHHux KiaeTkax lnlchr,

B pesynbTaTe meio3a U3 OJHOW AMIUIOMIHONW MAaTEPUHCKOW KJIETKH oOpa-
3YIOTCS YeThIPE TaIIONAHbIE qouepHue (puc. 73).

buojsiornyeckoe 3HaueHUue Meo3a:

1. IlepexomOuHaIIMsI TEHOB B XpOMOcOoMax B mpodase meiiosa.

2. Ob6pa3zoBaHue ramMer.

3. OGecneynBaeT MOCTOSHCTBO BHUJIOB MIPH MOJIOBOM Pa3MHOKEHHUU.

OT1anuns meiio3a 1 MUTO3A!

1) Meii03 IPOXOIUT B KJIETKAX IMOJIOBBIX JKEIIE3, MUTO3 MPOXOIUT B COMa-
TUYECKUX KJIeTKaX;

2) MeH03 COCTOMUT W3 JBYX JEICHUH; MEXIy NCICHUSIMH HE MPOUCXOIUT
cunte3 /IHK;

3) B mpodaze Merio3a | MPOUCXOAAT KOHBIOTAIMS XPOMOCOM M KPOCCHH-
rOBEp;

4) mpu Mero3e U3 OJHOW TUIUIOMIHONW MATEPUHCKOW KJIETKH 00pa3yroTcs
YEThIPE TaIJIOUJIHBIC KJIETKH, MPU MUTO3€ U3 OJHOW AUTUIOUIHON KIETKH 00pa-
3YIOTCS JIBE€ TUILIOUHBIE KIIETKHU.
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Puc. 73. Meiio3
KonTpo/bHBIE BONIPOCHI
1. Kak Ha3bpIBaeTCs JCICHHUE KICTOK IMOJOBBIX JKele3?
2. Kakoit Habop XpOMOCOM COJIepKaT MOJTOBBIE KICTKH?
3. U3 kakux neneHuil COCTOUT Mei03?
4. Kakoe geneHne Ha3bIBaeTCs PEAYKIIMOHHBIM ?
5. Kakoe nenenune Ha3pIBaeTCs DKBALMOHHBIM ?
6. HazoBute da3bl meiioza | u metiosa |l.
7. Kakue nporiecchl IpoucxosT B rpodasze meiiosa |?
8. Yrto Takoe KOHBIOrarus?
9. Yro Takoe KpOCCUHTOBEP?
10. Yto siBAsieTcst pe3yabTaTOM KOHBIOTAIIMU U KPOCCHHTOBEpa?
11. T'ne pacmomnararoTcsi XpoMOCOMBI B MeTaa3zy meiioza |7?
12. Yrto npoucxoauT ¢ Xxpomocomamu B aHada3zy meiiosa |?
13. YTo Takoe MHTEPKUHE3?
14. Yto npoucxoaut ¢ Xxpomatuaamu B anadaszy meriosa |17?
15. Pacckaxurte 0 3HaUCHUHU Meio3a.
16. HazoBuTe OT/IMUMS MEH0O3a K MUTO3A.

122

Page 122 of 146



Pa3zgea |V.TEHETUKA

Tema 1. TEHETUKA KAK HAYKA. CTPOEHUE U ®YHKIIUU
HYKJIIEMHOBBIX KUCJIOT. CUHTE3 BEJIKA B KJIIETKE

I'enemuxa n3y4aet 3aKOHbl U MEXAHU3MbI HACJICJACTBEHHOCTH U U3MEHYM-
Boctu. Hacnedcmeennocms — 3TO CBOMCTBO KMBBIX OPraHU3MOB IEpeAaBaTh
CBOM TPU3HAKK M OCOOCHHOCTH Pa3BHUTHS MOTOMKaM (fersam). H3amenuusocmo —
9TO CBOMCTBO JIOUECPHUX OPraHU3MOB (IOTOMKOB) IMOJYyYaTh HOBBIC ITPU3HAKH B
MpoLIecce Pa3BUTHUS U OTIIMYATHCA OT poauTeneit. HaciencTBeHHOCTh 0OBSICHIET
CXOJICTBO 0c00€il olHOTO BUAA. MI3MEeHUMBOCTh OOBSICHSIET pazinunue 0coOei; ¢
IIOMOIIbI0 M3MEHYHMBOCTH OPraHU3MbI MPHCIOCA0IUBaIOTCs (aIaTUPYIOTCS) K
YCIOBUSIM OKPY’KAIOIIEN CPEBI.

XUMHUYECKUM BEIIECTBOM HACJIEJICTBEHHOCTH SBIISIIOTCS HYKIICMHOBBIC
kuciotel: JJHK (0ezokcupubonyrneunosas xkucioma) u PHK (pubonykieunosas
kucnoma). Monenb moaekyisl /[HK onucana B 1953 r. JIx. Yorconom, @. Kpu-
koM. /IHK Haxomurtcs B siape KJIETKH, B MUTOXOHAPUAX U B mactuaax. OHa sB-
JIE€TCA MOJUHYKICOTUAOM. MOHOMEPOM HYKICHMHOBOM KHUCIIOTHI SIBJSIETCS HYK-
neotusi. HykineoTus comep KUt MATUYTIIEPOIHBIN caxap JAe30KCUpHO03y, a30TH-
CTO€ OCHOBaHHE M OCTaTOK (hochopHON KHUCIOTHI. HyKICOTHUIBI COETMHSIOTCS
MEXIy COOOW B JVIMHHBIE IIEMU XUMHUYECKUMU CBSI3SIMU MEXKITY J€30KCUPHUO030ii
OJIHOTO HYKJIEOTHAA U OCTAaTKOM (hOC(OPHON KHCIOTHI JAPYTroro HyKJICOTHA.
JAHK cocrout n3 nByX HUTEH, KOTOPBIE IO BCEW JJIMHE COCIUHEHBI BOAOPO.I-
HbiMU cBsi3siMu. Hutn JIHK crimpanbHO 3akpydeHbl M HanpaBiIeHbI IPOTUBOIIO-
JI0XKHO OpyT apyry (anmunapannenvhocms).

Momnexyna JIHK uMeer yeThipe a30TUCTBIX OCHOBaHUSA: adenun (A), eyanun
(1), yumosun (L), mumun (7). A3oTHcTbIe OCHOBaHMS HUTeH Mosekyisl JJHK
COCIIUHSIOTCS BOJOPOIHBIMU CBSA3SIMH TI0 npuUHyuny Komniemenmaprocmu (B3a-
UMO/IOTIOTHSIEMOCTH ). aJICHHH BCEIr/Ia COCAUHICTCS ¢ THMHHOM (IBE BOIOPO/I-
HbIE€ CBSI3M), TYaHHH COCIMHSICTCS C IIUTO3HMHOM (TpH BOAOPOJHBIE CBsi3u). Ilo-
sroMy B JIHK kosmuecTBO azeHMHA paBHO KOJMYECTBY TUMHHA, a KOJIUYECTBO
ryaHVWHa paBHO KoJinuecTBY nuro3uHa. Hutu B mosnekyne JJHK nmpoTuBomnomox-
HO HarpaBJIeHbl (AHMUNApaLIeIbHOCMb).

Baxxusim cBoiictBom JIHK siBasiercst penauxayus (camoynBoenue). Ilpouc-
XOJIUT PEIUTMKAINS B CHHTETHUECKHM mepruoa uHTepda3bl MUTOTHUECKOTO ITHK-
na. Monekyna JIHK cunresupyet cebe mogo0Hy0 Molekyny. Permkanuys mpo-
UCXOJIUT TIPH yyacThu (pepMEeHTOB. MecTo, B KOTOPOM MPOUCXOIUT PETUIUKAIIUS
JHK, na3siBaercs penauxayuonnou eunkou. DEepMEHT pa3pbIBACT BOJAOPOJHBIE
CBSI3U MEXKIY a30TUCTBIMUA OCHOBaHUAMHU. [[Be HUTHU pacxoparcsa. Ha xaxnou
HUTU U3 CBOOOJIHBIX HYKJICOTHIOB MO MPUHIIMIY KOMILJIEMEHTApPHOCTU COOMpa-
ercs HoBast HUTHh MoJiekysbl JIHK. Hosas mute JIHK noBTopsier pacnonoxenue
HYKJICOTHJIOB CTapoil HUTH (MaTepuHCKO#). Tak 00pa3yroTcs IBe HOBBIC MOJIC-
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kyJsbl JIHK. Tlocne perumkanuu kaxnas monekyina JIHK coagepxur onny mare-
PUHCKYIO LIEMOYKY U BTOPYIO — BHOBb CMHTE3MPOBAHHYIO JOYEPHIOK. Takou
IIPUHIIUIT CHHTE3a HA3bIBACTCS NOJIYKOHCEPBANMUBHBIM .

®Oynkuun JHK B kieTke:

1) XpaHHUT U MepesacT reHeTUIECKYI0 HHPOPMAIIHUIO;

2) y4acTBYET B CHHTE3¢ OeJiKa B KIIETKE.

Bropoii Bun HykIIenHOBO# KucCioTel — 310 PHK (pubonyrkneunosas xuc-
noma). OHa HAXOJUTCS B SAAPE U [IUTOILIA3ME KIICTKH.

Monekyna PHK Takxe sBIIA€TCS MOJUHYKICOTUIOM U COCTOUT U3 HYKJIEO-
tusoB. B omiune ot mosekynbl JIHK monexkyna PHK comepxxut oowny nume.
B cocTtaB ee HYyKI€OTHIOB BXOAAT a30TUCThIE OCHOBAHUS . aJ€HUH, TYaHUH, 1U-
To3uH, ypayun (emecmo mumuna). Bmecto nezokcupubo3sr Mmonekyiaa PHK co-
JIEP>KAT MOHOCAXapU pubo3y .

Knerka comepxut 3 Buma PHK: 1) uPHK (undopmarmonnas); 2) TPHK
(tpancnioptHas); 3) pPHK (pubocomanbhas).

®ynkuun PHK:

1) uPHK nepenwuceiBaer napopmanuio ¢ JIHK u epeHocut ee k pudocome;

2) TPHK npuHOCHUT aMUHOKHCIIOTHI B pOOCOMY JJIsi CHHTE3a OeIKa,;

3) pPHK BxoauT B cocTaB pubocom.

Envnuiient HacimeICTBEHHOCTH U U3MEHUYMBOCTH SIBIISIETCS TeH. I'en — 310
yuactok Mojekynbl JIHK, Hecymmii B cebe nHboOpMaIuoo o CTPYKType MOJHU-
nentuga (Oenka). 3anmuch TeHETUYECKOH MH(POPMAIMU B BHJIE MOCIICIOBATEIIb-
HOocTH HykJeoTnaoB B Mojekyne JIHK, koTopas ompenenser mnocienoBaTeinb-
HOCTh aMUHOKHCJIOT B MOJIEKyJie Oeika, Ha3bIBACTCS 2eHemu4eckKum KOOOM.
I'enetnyeckuit Koa mpuniemuslii. ITO 3HAYUT, YTO OJHY aMHUHOKHUCIIOTY B MO-
JICKyJIe TOJMIIENITHAA OnpeeseT TpurieT (mpu wykieomuoda). Tpurier HyK-
JICOTUIOB Ha3bIBACTCS KoOoHom (puc. 74).

1,7 HM OH 3' xoHel|
L‘———————————»'

5' koHeI

AHTHKOIOH

JTHK TPHK

Puc. 74. Cxema crpoenust mosiekyinsl JIHK u TPHK
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Iasnas pynxyus 2ena — smo koouposarnue (onpeoenenue) cunmesa be-
Ka 6 K1emke.

Cunre3 Oenka MpPoOUCXOIUT B pubocomax. B 3ToM mporecce ydacTBYIOT
JIHK, PHK, dbepmenTsi. CunTe3 Oeiika mpoTeKaeT ¢ 3aTpaToi SHEPTHH.

Cunre3 Oenka B KJIETKE UMEET HECKOIbKO CTaIUiA:

1. Tpanckpunyus npoucxoaut B sape. OHaA 3aKiI0YaeTCs B TMEPEITHCHIBA-
Huu uHpopmanuu ¢ JIHK Ha o6paszyrontyrocs ”PHK. MPHK o6pa3yercs Ha of-
Hou n3 Huted JJHK. OHa moBTOpsiET MOPANOK PACIIONIOXKEHUS HYKJIECOTHIOB B
mounekyne JIHK. Mudopmanuonnas PHK udepes snepHbie MOpbl BHIXOJUT B LU-
TOIUIa3My KJETKH W uaeT B pudbocombl. Heckonbko pubocom MOryt oObeau-
HATHCS JUIsl OMOCHHTE3a MoJiekysl Oernka. Takas rpymnma pubocoM Ha3bIBaeTCS
NOIUCOMOL.

2. Pexoenuyus — »to y3HaBanue TPHK cBoMxX aMHMHOKHCIIOT M IIEPEHOC MX
B pubocomy. TpancnoptHas PHK umeeT ocobyro hopmy: Ha 0THOM KOHIIE UMe-
eTCsl aKIEeNITOPHBIN y4acTOK (axyenmophvlil KoHey), K KOTOPOMY TPUCOCIHHS-
eTCsl aMUHOKKCIIOTa, Ha APYrOM — TPHUILIET HYKJICOTUIOB (aHMUKOOOH). AHTH-
KOJIOH COOTBETCTBYET OIPEACICHHON aMUHOKHUCIIOTE.

KOOOHEL

2 WPHK
T tov i Yl‘u/i&i nrr | ﬂf‘.ﬂ-—ﬂ.

N
fjﬂ’?@% AHTHROIOH

Puc. 75. Tpancnsus

3. Tpancnayua — sto nepenucbiBanue uHbopmannu ¢ uPHK Ha Mmonekymy
Oenka (pacmdpoBka TeHeTHYECKOro koja). IlociemoBaTelbHOCTh KOIOHOB
nPHK omnpenenser mocienoBarebHOCTh aMUHOKHUCIIOT B nosmnentuae. TPHK
MPUHOCAT aMUHOKHUCIIOTHI U3 ITUTOIIA3Mbl B pHOOCOMY. Y KaxJ0i aMHUHOKHC-
notel ectb ¢Bosi TPHK. Tpancnoprasie PHK co cBonmu amMuHOKHCIOTaMU BXO-
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it B pubocomy. Ecmu xomon mPHK m antukomon TPHK kommiemeHTapHBI
apyr npyry, To TPHK ocTtaBisieT cBor0 aMUHOKHUCIOTY B puOOCOME M YXOIUT B
[UTOTUIa3My. MEXIy COCeTHUMH aMHHOKHUCIOTaMH C TOMOIbI0 (EepPMEHTOB
oOpa3zyeTcs nentuaHas cBsi3b. Pubocoma mepenpuraercs mo uHGOpMamoOHHON
PHK na omun komon Bmepex. Ilocie sroro cimenyromas TPHK ormaer cBoro
aMHHOKHCIOTY. Tak mpojomkaercss 10 TOro MoMmeHta, noka Bcsi MPHK He
MpoiieT yepe3 pubocoMy. AMUHOKHUCIIOTHI COEUHSIOTCA B MOJIEKYJy Oelika B
Oosbiol cyowsenunuiie pudocom. Ilocie 3aBepiienus cuHTe3a OeKoBas MoJe-
KyJia OTACIsAETCs OT pudocombl (puc. 75).

KonTpoabHbIE BONPOCHI
Uto m3ydaeT reHeTuKa?
UTto Takoe HACJIEeICTBEHHOCTh?
UTto Takoe M3MEHUYUBOCTD?
UTo ABNISIETCSI XUMUYECKUM BEIIECTBOM HACIIEJCTBEHHOCTH ?
Kto u xorna onucan crpykrypy monekymnsl JJHK?
I'ne naxomgurcs JJTHK?
Uro asisiercst Monomepom JIHK?
Yro cogepxut Hykiaeorun JHK?
HazoBute azotucteie ocHoBanusa JJHK.
0. Kakumu cBs3simu coequustores auta JJHK?
1. Kak HampaBiieHbl HUTH B Monekyne JJHK?
2. OOBSCHUTE TIPUHITUI KOMIIJIEMEHTaPHOCTH.
13. Yo Takoe perummKamnms?
14. Kak mpoucxoJIuT peruiKaIms?
15. Yro Takoe peruMKanioHHas BUjIKa?
16. Hazosure pynkuuu JJHK B kietke.
17. I'ne nvaxomurca PHK?
18. Yem otimmuaetcst mosiekyna PHK ot monexyner JIHK?
19. Hazosure Buasl PHK u ¢pyakunn PHK B kierke.
20. Yo sBisgeTcsa eUHALIEH HACIEACTBEHHOCTH U N3MEHUYHUBOCTH ?
21. Yro Takoe reH?
22. Yto HaA3BIBAETCI TEHETUYECKUM KOIOM?
23. Uto ompeaenseT TPUIUICT HYKJICOTHIOB B KaK OH Ha3bIBACTCS?
24. Yto yuacTBYyeT B CHHTE3€ Oelika U T/ie OH MPOTeKaeT?
25. HazoBure ctaguu cuaresa Oejika B KJIETKE.
26. I'1e 1 KaK MPOUCXOIUT TPAHCKPHUTIITHS ?
27. Kak mpoucxouT peKOTHHUITHS ?
28. Kakoe crpoenue numeer TPHK?
29. Uto Takoe aHTUKOJIOH M aKIIEITOPHBIA KOHEI[?
30. YUto Takoe TpaHCIAIUs?
31. Kak u B kakoif yactu pub0OCOMBbI 00pazyercs MoJeKyia Oenka?

HRREBROONOUORA~ONE
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Tema 2. MOHOI'MBPUIHOE CKPEILIUBAHUE.
3AKOH EIUHOOBPA3USA T'NBPU/10OB
N 3AKOH PACIIEIVIEHUSA ITPU3HAKOB

OCHOBHBIE 3aKOHBI HACJIEICTBEHHOCTH OBUIM OTKPBITHI ['. MeHnenem
B 1865 .

I'. Menienp pOBOIUII OIBITHI HA PACTEHHUSX rOpoXa. ITH PACTCHHS OTIIH-
YapTcs APYr OT JApyra IO BHEIIHMM Ipu3Hakam. Hampuwmep, 1BeThl Oenble
¥ KpacHbIE, cCeMeHa ropoxa (TOpOIINHBI) )KEIThIC U 3CJICHBIC.

[Ipu3Haku, KOTOPBIC UCKITFOYAIOT JIPYT APYyra, HA3bIBAKOTCS AIbMepHAmuG-
HulMu npusHakamvu. ['©Hbl, KOTOpBIE ONPEICNIAIOT ajJbTePHATUBHBIC MPU3HAKH,
Ha3bIBAIOTCS ALIEIbHBIMU 2eHAMU. ATUICIBHBIE TeHBI HaXOASTCS B OJJUHAKOBBIX
JIOKyCaxX TOMOJIOTHYHBIX XPOMOCOM. Bce TeHbI, KOTOpbIE TOTOMKH IOJIYYaloT OT
pOIMTENICH, HA3BIBAIOTCS 2EHOMUNOM.

Opranu3M Ha3bIBACTCS 2OMO3UCOMHBIM, €CIIH B €T0 TEHOTHIIE HMEIOTCS
OJIMHAKOBBbIC aJlie/ibHbIe TeHbl (AA, aa). ['OMO3MroThl O0Opa3yrOT OJWUH THII
ramMeT W He JAIOT PACHICTUICHUS MPH CKPEIUBAHUU C TAKUMU K€ 110 TCHOTHITY
OpraHU3MaMH.

OpraHu3M Ha3bIBACTCS 2emepO3UcOmMHbIM, €CIIH B €r0 TEHOTHUIIC UMEIOTCS
pasHbIe ajUIebHBIC TEHBI: OJWH I'eH JOMUHAHTHBIA, BTOPOH T'€H — PEIeCCUB-
Helii (Aa, Bb). I'erepo3urotsl 00pa3yroT HECKOJIEKO THIIOB IaMeT W JAl0T pac-
IICTUICHUE TIPU CKPEIIIMBAHUU C TAKUMHU K€ TI0 TCHOTUITY OpTaHU3MaMHU.

Yucio TUIOB TaMeT, KOTOpPhIEe 00pa3yeT OpraHu3M, ONpeaesioT o Qop-
myse: N = 2", N — 4mucio TamoB ramer, N — YKCIIO IPU3HAKOB B F€TEPO3UIOT-
HOM cocTtostHuH. Hampumep, romo3urora AA oOpasyeT OJuH TUIl TamMeT — A
(2° = 1); rereposurora Aa oGpasyer aBa Tuma rametr — A u a (2' = 2).

AJutenbHBIC TEHBI JIS)KAT B TOMOJIOTHYHBIX XPOMOCOMax. XpPOMOCOMBI
pacxoasTcs Mpu 00pa30BaHUU TaMET, M B TAMETY IOTAIaeT OJIUH TeH U3 TIapFhl.

[lpu3Haku W CBOWMCTBA OpraHU3Ma, KOTOPBIC OMPEACISIOTCS TE€HOTHUIIOM
1 (paKTOpaMu OKpYIKAIOIIeH Cpebl, Ha3bIBAIOTCS (heHOMUNOM.

[Tpu3HaK, KOTOPBIN MOJABIISICT MPOSBICHUE JAPYroro MpU3HaKa, Ha3bIBACT-
csi Odomunanmuvim. ['€H, KOTOpBIA ONpeAeNseT STOT NPU3HAK, HAa3bIBACTCS
OOMUHAHMHBIM 2eHOM. JJOMHUHAHTHBIN TIPU3HAK TPOSIBJIIETCS B TOMO3UTOTHOM
(AA) u rerepo3uroTHoM (Aa) coctostHiH (KEITHIN IIBET TOPOIINH).

[Ipu3HaK, KOTOPBIA MPOSBISAETCS TOJIBKO B TOMO3UTOTHOM (2a) COCTOSIHUU
Y HE MPOSIBISICTCS TIPY HAIMYMU JJOMUHAHTHOTO I'eHa, HA3bIBACTCS peyecCU8HbIM
NPU3HAKOM (HanpuMep, 3eJICHBIH [[BET TOPOIIIHH).

I'. MeHenp HCIOIb30Ball B CBOEH paboTe MeTo CKpeluBanus (eubpudo-
JIO2UYeCKULl Memaoo).

CKpemnmBaHie HA3bIBACTCS MOHOCUOPUOHBIM, €CIU POIUTEIBLCKHE 0CO0U
AHATM3UPYIOTCSI TI0 OJTHOM IMape albTEPHATUBHBIX MTPH3HAKOB.
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Jlns 3anucu ckpermuBanus . MeHens BBe clielMalibHbIe 0003HAYCHMS
A — T'€H XEeNTOoro 1Be€Ta CEMSH, 4 — I'€H 3€JI€HOro 1BeTa ceMsH, P — poaurenu,
G — ramersl, «x» — 3HaK CKpeluBaHus, F; — MOTOMKHM MEepBOTr0O MOKOJICHHUS.

I'. Menpens B ONbITaX UCIOIB30BAN ylcmble JuHuY TOpoxa (TOMO3UTOTHBIE
pacTeHus) ¢ albTePHATUBHBIMH IIPU3HAKAMH.

I'. Mengenp cKkpenBal rOMO3UTOTHOE PACTEHHUE TOPOXa C KEITHIMHU Ce-
MEHAaMH M TOMO3UT'OTHOE PACTEHUE rOPOXa C 3€JICHBIMU CEMEHAMM.

P. AA(k) x aa(3);

G.

Fi. Aa — 100 % keaTnie

B pesynbrare Takoro ckpemmBanus . MeHaenp nogy4yuir pacTeHUs TOJIb-
KO C JKeNThIMU ceMeHaMu. [1o reHoTuIy 3T pacTeHus ObUTH T€TePO3UTOTHBIMU.
[To pe3ynbraTram ckpemuBanus ['. Menaens copmynupoBai nepBbiii 3akoH. OH
Ha3bIBACTCA 3AKOHOM €JUHO000pa3us ruOpua0B NMEePBOro MOKOJEHUS U YUTa-
€TCS TaK: NpuU CKPeWUBaAHUU OMO3ULOMHBIX 0CObell, KOMmOopble OMAUUAIOMCS NO
OO0HOUL nape albMepPHAMUSHBIX NPU3HAK08, 8ce 2ubpudvt (nomomku) nepeoco
NOKONEHUsL UMeIOm 00UHAKOBbILL 2eHOMUN.

ITorom I'. MeHaens ckpemmBag MKy coO00l TMOpHIHBIC pacTeHUS Tep-
BOT'O TTOKOJICHUS.

P. (Fy Aa(x) x Aa (k)

N CORRCo

Fo. AA, 2Aa, aa.

3:1(75% : 25%) no genorumy (3x : 13)

1:2:1(25% :50% : 25 %) no reHoTumy

I'. MeHaenp moaydus BO BTOPOM TTOKOJIGHUU 3 YaCTH PACTEHUH C JKEITHIMU
ceMeHaMHU U 1 yacTh pacTeHuil ¢ 3eJIeHbIMU ceMeHamu. Cpeau pacTeHul ¢ xKel-
TBIMH CEMEHaMH ObUIM TOMO3WIOTHl M TeTepo3urothl. Ha ocHOBaHUU 3TOTO
ckpemuBanus ['. Menaensb chopMynupoBai BTOPOM 3aKOH — 3aKOH pacien-
JICHUSI IPU3HAKOB. NPU CKPEWUBAHUU 2emepO3USOMHbIX 0cobell, Komopble om-
JUYAOmMcs no 0OHOU nape albMepHAmUSHbIX NPU3HAKOS8, Habnooaemcs pac-
wennenue ¢ coomuoutenuu 3. 1 no penomuny, 1: 2 : 1 no cenomuny.

KonTpoabHbIE BONIPOCHI
KTo 1 B KakoM o1y OTKPBIJI 3aKOHBI HACJICICTBEHHOCTH ?
Kakune npu3Hakyu Ha3bIBAIOTCS albTePHATUBHBIMH ?
Kakue reHpl Ha3pIBAOTCS aJICTLHBIMU ?
['te HaxoATCS ayIeIbHBIC TCHBI?
UTto Ha3bIBAECTCSI TEHOTUIIOM ?
Kakue opranmn3Mbl Ha3bIBAIOTCSI TOMO3UTOTHBHIMU ?
Kakue opraHn3Mbl Ha3bIBAIOTCS TE€TEPO3UTOTHBIMU ?
I[To xakoit hopmyJlie ONpeaeIstOT YUCIIO TUIIOB raMeT?
Urto Ha3bIBaeTCst PEHOTUIIOM ?

©oONDORA~WDNE
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10. Kakoii mpu3HaK Ha3bIBa€TCS JOMUHAHTHBIM 7

11. Kakoii reH Ha3pIBaeTCsl JOMUHAHTHBIM ?

12. Kakoii npu3HaK Ha3bIBAETCS PEIICCCUBHBIM ?

13. Kakoit MeToj ucrons3oBai B padote I'. Menaens?

14. Kakoe ckpelmuBaHre Ha3bIBa€TCSI MOHOTHOPHIHBIM ?

15. HazoBute 0603HaueHus, kotopeie I'. MeHnens BBeI IS 3allCH CKpe-
[IINBAHUS.

16. Cnenaiite 3amuch MOHOTHOPHIHOTO CKpemuBanus 1. MeHnems mis
TIOJTYYCHHSI THOPHJIOB ITEPBOTO MTOKOJICHHSI.

17. Kak Ha3bIBaeTCs M KaK YATACTCS MEepBbIi 3akoH . Menaens?

18. Cnenaiite 3amuch MOHOTHOPHIHOTO CKpemuBanus 1. MeHnems mis
MOJTYYEHHUS THOPUIOB BTOPOTO MTOKOJICHUS.

19. Kak Ha3bpIBaeTCsS M KaK YMTACTCS BTOPO 3akoH I'. Mennens?

20. Kaxkoe pacmiemienre o (EHOTUIY U TEHOTHUITY MOIYy4YaeTcsl MpU CKpe-
IIIUBAHUH THOPHIOB IIEPBOTO TOKOJICHUS ?

Tema 3. IMTTUBPUJIHOE CKPEIIIUBAHHE.
3AKOH HE3ABUCHUMOI'O HACJIEJOBAHUS IPU3HAKOB

CkpemuBaHue, Ipd KOTOPOM POJUTENBCKHE OCOOHM OTIUYAIOTCS MO JABYM
napam aJlbTepHATUBHBIX MPU3HAKOB HA3BIBAECTCS OUCUOPUOHBIM.

Ilonueubpuonoe ckpelmMBaHue — CKpeIMBaHUE, IPU KOTOPOM POJIUTEINb-
CKHe 0cOoOM aHaM3HUPYIOTCS 0oJiee YeM MO JBYM MapaM albT€pPHATUBHBIX MPH-
3HAKOB.

I'. Mengenp Opait JIs1 CKPEIIMBAHUS PACTEHUSI TOpoXa C KEJIThIMH CeMe-
HaMH U IJIaJIKON MOBEPXHOCTHIO TOPOIIMH M PACTEHUS C 3€JI€HBIMU CEMEHAMH U
MOPIIMHHUCTON MOBEPXHOCTHIO TOPOILILH.

A — KenThle ceMeHa, a — 3€JIeHbIe CeMEeHa

B — rmagkue cemena, b — MOpIIMHKUCTBIE CEMEHa
P. AABB x aabb

G.

Fi. AaBb — 100 % :xkearnle, riiagkmue
P(F). AaBb x AaBb

JIist TIepBOrO TOKOJIEHUSI TUOPHIIOB COXPAHSETCS 3aKOH €JIMHO00pasus:
IIPU CKPEIIMBAHUU TOMO3UTOTHBIX 0CO0€H, KOTOPhIE OTIMYAIOTCS JBYMS Iapa-
MU allbTePHATUBHBIX MPU3HAKOB, MEPBOE MOKOJICHUE THOPUIOB UMEET OJUHAKO-
BbII TEHOTHUT U (DEHOTHII.

CkpeluBanue Mex1y co00il THOPHUIOB MEPBOT0O MOKOJICHHS TTOITBEPKAAET
BTOPOM 3aKOH — 3aKOH PACLICIIJICHHUS.
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JI71s1 3anucu pe3ysbTaTOB CKPEIIUBAHUS MOJIB3YIOTCA peuiemkou [lennema:

G AB Ab aB ab
AB AABB | AABb | AaBB AaBb
Ab AABb | AAbb | AaBb | Aabb
aB AaBB | AaBb aaBB aaBb
ab AaBb Aabb aaBb aabb

Bo BTOpOM mokoneHuu noiydeHo 9 uacmeii pacTeHHH C JKENTHIMH TIaj-
KAMH CEeMEHaMH, 3 uacmuy PAacTCHUH C KEITBIMA MOPIIUHUCTBIMH CEMEHAMH,
3 uacmu pacTeHuil ¢ 3eJCHBIMU TIAJKUMH CEMEHAMH U OJTHA YacCTh PACTCHUU C
3€JICHBIMU MOPIIIMHUCTHIMU CEMEHAMM.

Coorromrenue s perorunoB F,— 9: 3: 3 1 mum (3: 1)%

Ecnu no pemerke [leHHeTa moacuuTaTh pacTeHUsl TOIBKO IO I[BETY TOPO-
IIVH WJIY TOJIBKO MO X MOBEPXHOCTHU, TO MOJIYYUM COOTHOIICHHUS:

12 xxenThix : 4 3eneHpix — 3 1.

12 rnmankux : 4 MopmHUCTBIX — 3 & 1.

[Ipu 3TOM MPOUCXOAUT cayuauHoe KOMOUHUPOBAHUE 2eHO8, U TIOSBIIAIOTCS
HOBBbIE KOMOWHAIIMW MPU3HAKOB, KOTOPHIX HE ObUIO Y POAUTENICH: KEIThIE MOP-
UIMHUCTHIE, 3€JICHBIE T1aJKUE.

Ha ocHoBanuu 3tux ganubix ['. MeHgens popMynupyeT TpeTuid 3aKOH —
3aKOH He3aBMCHUMOI0 HACJeI0BAHUS NPU3HAKOB. NpU CKPEUUBAHUL 20MO3U-
2OMHBIX OP2AHUIMO8, AHATUSUPYEMBIX NO 08YM U DoJlee napam aibmepHamue-
HBIX NPUSHAKOS, 860 8MOPOM NOKOJICHUU HAOII00Aemcsl He3a8UCUMoe HAc1e006a-
HUe NPU3HAKO8 U KOMOUHUPOBAHUE 2eHO8 PA3HbIX AJLIeNbHbIX Nap.

Hesasucumoe nacneoosanue npusHaxo8 npoucxooum Ha 0CHoge:.

1) He3aBHCHUMOT0 PACXOXKICHHS XPOMOCOM IIPH MEH03¢;

2) cBOOOHOTO KOMOMHHPOBAHUS T'aMET MPH OILIOIOTBOPEHUH.

[{uronorudyeckue OCHOBBI 3aKOHOB ['. MeHnenst 0ObSICHSIET eunomesa 4u-
cmomsl 2amem. CMBICI 3TON THUMIOTE3bI 3aKIIOYAETCS B TOM, YTO I'€HbI y THOPH-
Jla HE CMEIIMBAIOTCS U HAXOAATCSA B YUCTOM aJUIEIbHOM COCTOSIHMU. B mporuecce
Meii03a U3 KaXI0W Napbl TEHOB B raMeTy MOIMAIA€T OJWH I'€H. AJUICIbHBIE TE€HBI
PacmoioKeHbl B TOMOJIOTUYHBIX XpomMocoMax. [Ipu Meiio3e, korma o0pa3yroTcs
raMeThbl, TOMOJIOTHYHbBIE XPOMOCOMBI pacxoasaTcs. Kaxnas xpomocoMma HeceT B
ramMeTy CBOU IeHbl. XpOMOCOMBI CBOOOJHO KOMOMHHMPYIOTCS MpPU 0Opa30BaHUU
ramer.

3nauenue 3axkoHoB I'. MengeJs:

1. 3axomnwi YHUB€EPCAlbHbl — OHU OOBSICHSIIOT MEXaHU3M nepeaadyn ajib-
TCPHATHUBHBIX IIPU3HAKOB Y BCCX JKMBBIX OPIraHN3MOB.
2. 3akonvl umerom cmamucmu4eckKuil xapaxknep — OHH BBIABJIAIOTCA Ha

OOJIBIIIOM KOJIMYECTBE OPraHu3MoOB U IIO3BOJIAIOT OIIPCACIINTE BCPOATHOCTDH II0-
ABJICHHUSA B IIOTOMCTBC OIIPCACICHHOI'O IIpU3HAKaA.
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KoHTpoJibHBIE BONIPOCHI
Kakoe ckpemuBanue Ha3bIBaeTCs TUTHOPUIHBIM ?
Kakoe ckpemyBanue Ha3bIBa€TCs MOJUTHOPHTHBIM ?
Cnenaiite 3anucu i1 TUTHOPUIHOTO CKPEIIUBAHUS
Kaxoii 3akoH coxpaHsieTcst Jyisi THOPHIOB MEPBOTO MTOKOJICHUS ?
Kak Ha3piBaeTcs M Kak yuTaercs Tpetuid 3akoH I'. Menaens?
B ueM cMBICII TUTIOTE3BI YUCTOTHI TAMET?
HazoBute 3Hauenue 3akoHoB I'. Menaemns.

NogrwdNE

Tema 4. CUEIIJIEHUE 'EHOB. XPOMOCOMHAS TEOPUSA
HACJIEACTBEHHOCTH

['eHeTHYeCKHE UCCIENOBAHUS MOKA3aJIM, YTO YUCJIO I'€HOB Yy JKHUBBIX Opra-
HU3MOB BO MHOTO pa3 0oJblile, 4eM 4uciio XxpomocoM. Kaxmas xpomocoma co-
JIEP>KUT OOJIBIIIOE YHCIIO TEHOB. [ '€HbI, KOTOPhIE HAXOASITCS B OJHOM XPOMOCO-
Me, HaclIeyIOTCS BMECTE U Ha3bIBAIOTCS CLECTICHHBIMH.

['pyniia reHOB Mapbl TOMOJIOTUYHBIX XPOMOCOM HA3bIBACTCS 2PYNNOU CYen-
JIeHUS.

B 1911 r. T. Mopran onwcal cuenJjieHusi TeHOB — Tepeavyn TPYIIbI re-
HOB 13 TIOKOJICHUS B IIOKOJICHUE.

Omnbitel T. Mopran npoBouia Ha Myxax Jpo3oduinax. Myxu Apo3oduibl
SBJISIIOTCS YJIOOHOM MOJEIIBIO JIsl TPOBEACHUS T€HETHUECKUX UCCIIEIOBAHUMN

— HUMECIOT HeOOJIBIIIOE KOJIMIECTBO XpoMocoM (8);

— UMEIOT OO0JIBIIIOE YHCIIO TOTOMKOB;

— y HHX paHHee TMOJI0OBOE CO3PEBAHKE U OBICTpasi CMEHA IMOKOJICHHIH;,

— K HUM MOKHO MPUMEHUTH TUOPUIOIOTHUECKUI METOI.

T. Mopran Ha0mrofan HacjaeAOBaHHWE IIBETa Tejla U JJIUHBI KpbulheB. OH
BBEJ clieayromue obo3HaueHus: B — cepoe Teno, b — yepHoe Teno, V. —
JUTMHHBIE KPBUIbs, V — KOPOTKHUE KPBUIbS.

B nepsom onvime T. Mopran ckpemuBall TOMO3UTOTHBIX MYX, KOTODBIE
HUMEJTU CepOoe TEJIO U JIFIMHHBIE KPBUIbs, YEPHOE TEJIO U KOPOTKUE KPbUIbs. B mep-
BOM MOKOJIEHUW BCE THUOPUIbI ObUTM OJIMHAKOBBIMU M UMEJTU IOMUHAHTHBIC MPU-

3HAKU:
P. BBVV x Dbbw

c. @V

F.;. BbVv— 100 % cepoe Teno, ATUHHBIC KPBLTBSI.

B sTom cinydae nmoaTBepauiics nepBblid 3aKoH ['. Mennens.
Bo emopom onvime T. Mopran ckpemnmBail periecCCUBHYIO CaMKy apo30du-
JIbI C T€TEPO3UTOTHBIM CAMIIOM.
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OxungaeMblii pe3ylbTaT — paclierie-
P.  bbwv x BbVv nue 1:1:1:1, 1. e. mo 25 % pa3HbIX (eHOTH-
G. noB. Ho nomydyeno 2 runa noromkos o 50%,
F.. bbvv BbVv BCce ¢ mpu3Hakamu poauteneit. Komounupo-
BaHMSI PU3HAKOB HE HAOJIIOIATIOCH.

T. Mopran mnpeanonoxuia, 4Yro Io-
CKOJIBKY XpPOMOCOM Yy Apo30(uiibl Majo, a
T€HOB MHOI'0, TO T'€HbI, OMPEEISIONINE 1IBET TeJIa U JJIMHY KPbLIbEB PACHOJIO-
’KEHBI B OJJTHOM XpOMOCOME U TTOATOMY HACIIETYIOTCSI BMECTE.

[Ipu meito3e xpomocomMa ¢ reHamu BV momazer B oHy ramery, a ¢ reHaMHu
bv — B npyryro. YV aurerepo3urotHoro camiia oopasyercs He 4, a TOJIbKO 2 TH-
1a raMer.

Takum oGpazom, T. Mopran OTKpbUI SIBJICHHE CHENJEHUSI T€HOB — 5TO
COBMECTHOE HACIIEJOBAHUE MPU3HAKOB, 32 KOTOPHIE OTBEYAIOT T'€HbI, PACIOJIO-
KEHHBIE B OJJTHOU Mape TOMOJIOTUYHBIX XPOMOCOM.

CoBOKYIIHOCTH BCeX I'€HOB O/IHOI NMapbl TOMOJOTHYHBIX XPOMOCOM 00pa-
3yeT rpyniy CuensieHus.

B mpemwvem onvime T. Mopran ckpeniuBai THOPUAHYIO CaMKY JTPO30(HIIbI
C PEIIECCUBHBIM CaMIIOM.

P. BbVv x bbw

G. EEV) 66

F, BbVv, Bbvv, bbVv, bbvv

415% 85% 85% 415%

ITo 3akonam I'. Menesnst B MOTOMCTBE JOJKHO OBITh PaBHOE KOJMYECTBO
MyX Ka)KJI0T0 reHoTumna — 1o 25 %.

[Tonydyeno 2 tuma moromkoB (83 %) ¢ npu3HaKaMu pPOAMTEICH W 2 THUIMA
oToMKOB (17 %) ¢ HOBBIM COYCTAHUEM MPHU3HAKOB.

Ha6nroganock yactuuHoe KOMOMHUPOBAaHUE TPU3HAKOB POJUTENICH Y MO-
ToMKOB. CIIeTieHHne TeHOB OBLJIO HEMOJHBIM, BCIEJCTBHE KPOCCHHTOBEpA.
Kpoccunroep — 510 00pa3oBaHue mepekpecta U OOMEH OJMHAKOBBIMU
y4acTKaMU HECECTPUHCKUX XPOMATHU]T TOMOJIOTUYHBIX XPOMOCOM B OMBAJICHTE B
npodazy meiiosa l.

ITo pesynbratam padotr T. Mopran chopmyaupoBal XpOMOCOMHYI0 Teo-
PHI0 HACJIEICTBEHHOCTH:

1. I'ensl pacmonararoTcss B XpOMOCOME B JIMHCHHOM TOPSJIKE W HAXOJATCS
B OTIPEICIICHHBIX JIOKycaX. AJUIeIbHBIC T€HbI 3aHUMAIOT OJIMHAKOBBIE JIOKYCHI B
TOMOJIOTHYHBIX XpPOMOCOMAX.

2. T'enbl mapbl TOMOJOTHYHBIX XPOMOCOM OOpPa3ylOT TPYIIY CIECTUICHHUS.
Yuclio rpynn CHerUieHnsl paBHO TarIOUAHOMY Ha0Opy XPOMOCOM.

3. Mex 1y TOMOJIOTHYHBIMA XPOMOCOMaMU BO3MOXEH OOMEH aJuIeNbHBIMU
reHamu (KpocCHHTOBep B npodase meiiosa ).
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4. TIpoleHT KpOCCHUHIOBepa MPOIMOPIMOHAIIEH PACCTOSHUIO MEXIYy TeHa-
MU; €IMHUIIA PACCTOSIHUS — 3T0 Mopranuaa. OgHa MopraHuaa paBHa OJTHOMY
MPOLICHTY KPOCCUHTOBEPA.

KoHTpoJibHBIE BONIPOCHI

Kak HacnemyioTcst TeHbl, pacrojioKeHHbIE B OTHOM XpoMocoMe?
Yrto Ha3pIBaeTCA IPYNION CIETUICHHUS ?
KTo u xorma uzydvan cremnyieHue TeHOB?
[Touemy Myxu Apo30QUIIBI SBISIOTCA yIOOHON MOMETBIO ISl T€HETH-
YECKUX UCCIIENOBAHUI?

5. UYto momyuun T. Moprasx B 1-m onbiTe?

6. Kaxkux myx ckpemnuBan T. Mopran Bo 2-M onbiTe?

7. Kaxkux myx ckpernuBain T. Mopran B 3-M onbiTe?

8. Uewm o0bsacuun T. Mopras nosiBjieHue ruOpUIHBIX (HOPM TIPHU CKPEIH-
BaHUU?

9. Kakoe crensieHre reHoB Ha3bIBAETCS HEITOJIHBIM ?

10. Kak Ha3bIBaeTCs CLICTUIEHUE T€HOB, IPU KOTOPOM KPOCCOBEpHBIE ramMe-
ThI HE 00pa3yrOTCs?

11. Ha3oBuTe moioKeHUsI XpOMOCOMHOM T€OPUHU HACTIEACTBEHHOCTH.

NN -

Tema 5. TEHETHUKA ITOJIA

Ilon — xomreke MOPGOIOTHUSCKHX ,, (PH3NOIOTHUECKIX,, ONOXUMHYECKHIX
U IPYTUX TMPHU3HAKOB OpPraHrW3Ma, KOTOPbIe 00ECTICUNBAIOT PETIPOAYKIIMIO Opra-
HU3MOB.

Penpooykyus, unu pazmnooicenue — 3TO BOCHPOU3BEICHHE MOXO0XKHUX Ha
ce0s OpraHu3MOB.

Ilonosoii oumopguzm — 310 paznuuusi MOp(oIOTHIECKUux, GU3NOIOTHIE-
CKHMX U OMOXMMHUYECKUX MPU3HAKOB, 10 KOTOPHIM KEHCKast 0CO0b OTJIMYAETCS OT
MYXCKOM.

Ilepsuunvle nonogvle npusHaky — 3TO OpraHbl, KOTOPbIE MPUHUMAIOT IPS-
MO€ yJacThe B PeNpoayKiuy (BHYTPEHHUE U HapY>KHBIC TI0JI0BBIC OpraHbl). OHU
3aKJIaJIbIBAIOTCS] B SOMOPHUOTEHE3E.

Bmopuunvie nonosvie npusnaku pa3BUBAIOTCA TOJ JACHCTBHEM IMOJOBBIX
TOPMOHOB U TOSBIISIOTCS y OPraHU3MOB B IIEPHOJT TTOJIOBOTO CO3peBaHus (pocT
BOJIOC Ha JIMIIE, TEMOP T0j10ca, 0COOCHHOCTH TEIOCIOXKCHUS U JIp.).

Kapuotun uenoBeka umeet 46 xpomocoM min 23 mapbl. XpOMOCOMBI TOA-
pa3nensoTCs Ha ayTOCOMBI M TIOJIOBBIE XPOMOCOMBI. AyTOCOMBI — TIAphl XPO-
MOCOM OJIMHAKOBBIC Y MYKCKOI'O M KEHCKOro opranusMa (y desoBeka ux 22 ma-
pbl). 'eHBI ayToCOM OIpeeNIioT MHOTHE NPU3HAKH, HAIpUMep, IBET BOJIOC,
[[BET TJIa3, YUCJO MaJbLIEB HA PYKE, IBET KOXKH, POCT U JIp. XPOMOCOMBI 23-ii
nappl OTJIMYAIOTCA JPYr OT Jpyra W Ha3bIBAIOTCS 2emepoxpoMoCOMAMU.
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VY KEHIIUHBI 3TO JBE TOMOJIOTUYHBIE X-XPOMOCOMBI. Y MY>KUYHUH 3TO HETOMOJIO-
ru4yHbie X-xpoMocoMa U Y -xpoMocoMa. [1os, KOTopblid UMEET JIBE€ OJUHAKOBBIC
nojioBeie xpomocombl (X u X), Ha3biBaeTcs comocamemuviii. Ilpu Meioze oH
oOpazyeT oauH TuN ramer. [1oj, KOTOpbI UMEeT pa3HbIE MOJIOBBIE XPOMOCOMBI
(X 1Y), Ha3bIBaeTcs eemepocamemubim. [Ipu Melio3e OH aeT JBa THUIIA TaMeT.

VY Myxu 1po30Quiibl, 4ETOBEKAa U BCEX MIIEKOMUTAIOUIUX XKEHCKHUM TMOJI TO-
MOTaMETEH U COLEPKUT ABE X-XPOMOCOMBI, MY»KCKOH I10JI TETEPOTraMETEH U CO-
IepPXUT X U Y -XpOMOCOMBI.

B mosoBBIX XpoMocoMax KpoMe ajlIeNIbHbIX reHoB (y4acTKu A), ompeje-
JISIOIIUX TIO0JT OPraHu3Ma, coaeprkarcs u apyrue reusl (yuactku B, C), koTopbie
pacIoyiaratoTcsi B HerOMOJIOTUYHBIX y4acTKaxX XpoMocoM (puc. 76).

C
—]
X Y

Puc. 76. Y4acTKu TIOJOBBIX XPOMOCOM:
A — romouiornunslie; B u C — HeroMosiornussie

[Ipu3Haku, KOTOpBIE ONPEAEIIAOTCS T€HaMU, JIOKAJIM30BaHHBIMU B HETOMO-
JIOTUYHOM Yy4YacTKe X-XpOMOCOMBI, HA3bIBAIOTCS CYENAEHHbIMU C NOAOM. DTO
reHbl TeMoQUIIMu U JalbToHU3Ma. B Y-XpoMocomMe HaxonaTcs TeHbl «BOJOCA-
TBHIX>» YIIEH U IEPETIOHOK MEX Ty majbliaMi. OHU HA3BIBAIOTCS 20JIAHOPUYECKUMU.

I'. Menpnens nokasasn, 4To IOJ HACIEAYETCs KaK BCE Apyrue mpusHaku. Ec-
71 0003HAYNUTh T€HOTHUIIBI KEHIIUHBI U MYKYUHBI TTOJIOBBIMU XPOMOCOMaMH, TO
MOYHO CJI€JIaTh 3alMCh U YBUJIETh, YTO PACUIEIUIEHUE IO MOJY UAET B OTHOLIE-
Hum 1 1.

[Ton peGenka ompenensieTcss B MOMEHT 00pa3oBaHusi 3urotel. Ecim siiine-
KJIETKY OIUIOJIOTBOPSIET CIEPMATO30M] C X-XpPOMOCOMOM, U3 3UTOTHI pa3BUBAET-
CAd JKEHCKMH OpraHu3M. Eciu SULEKIETKY OIUIOJOTBOPSIET CIIEPMATO30U] C
Y -XpOMOCOMO#, W3 3UTOThl PAa3BUBACTCS MY>KCKOW OpraHu3M. BO3MOXHOCTBH
o0pa30oBaHUs MYXCKOM U )KEHCKOM 3UroThl ojinHakoBa u coctanisieT 50 %o.

P. XX x XY

e () OO

Fi.. XX, XY
50 % 50 %

KonTpo/bHBIE BONIPOCHI
1. Yro Ttakoe mon?
2. UYto Takoe pernpoyKIius?
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UYro Takoe mosioBoit iuMophuszm?

Yrto Takoe nepBUYHBIC MTOJIOBBIC TPU3HAKU ?

Urto Takoe BTOpUYHBIC TIOJIOBBIC PU3HAKH ?

CKOJIBKO XpPOMOCOM MMEET KapUOTHUII YeJIOBEKa?

Kakue XxpoMoCOMBI Ha3bIBAIOTCSI ayTOCOMaMM ?

HazoBute npusHaku, KOTOpbIE OMPEACIISIIOT FEHBI ayTOCOM.
Kakue xpoMocoMbl Ha3bIBAIOTCS IETEPOXPOMOCOMAMHU.

0. Kakoii o1 Ha3pIBa€TCSI TOMOTaMETHBIM 7

1. Kakoii mon Ha3pIBaeTCA reTepOraMeTHBIM ?

2. Kakne mpu3Haky Ha3bIBAIOTCS CICTUICHHBIMU C TIOJIOM ?

13. HazoBuTe MpU3HAKH, KOTOPBIC OMPEACIISIOT TeHbI X-XPOMOCOMBI.
14. Ha3zoBuTe npu3HaKu, KOTOPBIE ONPEIEIAIOT T€HBI Y -XPOMOCOMBI.
15. Korna u kak onpejensercs moi pebenka?

16. Cnenaiite 3anuch HACJIEIOBAHUS M0JIa Y YEJIOBEKA.

HRRROONO O A~®

Tema 6. UBMEHYUBOCTDb

H3menuueocms — 51O CBOWCTBO JOYEPHHX OPraHU3MOB (TIOTOMKOB) TIO-
Jy4aTh HOBBIE MPU3HAKH B MPOILIECCE PA3BUTHUS U OTJIMYATHCA OT POJUTEIBCKUX
dbopm. PazHoobOpaszue hopM KUBBIX OPraHU3MOB B IIPUPO/JIE CYIIECTBYET Ojiaro-
Japsi U3SMEHYMBOCTH. DTO CBOMCTBO MO3BOJISIET OpraHU3MaM KUTh MIPU U3MEHeE-
HUU YCJIOBHI OKpy»Karolei cpenbl. I3MEHYMBOCTh OpraHU3MOB JAeT MaTepual
JUTSL UX BOJIIOLIUU.

®denotun opranuMa (QopMuUpyeTcs Ha OCHOBE T'€HOTHUIIA IO BIUSHUEM
YCIIOBUM OKpyaromieh cpesbl. PazHbie (pakTophl cpebl «BKIIOYAOT» pa3jiny-
Hble reHbl. OJIUH TEHOTHUI OPraHh3Ma B PA3HBIX YCIOBUSX CPEIbl MOXKET N1aTh
passbie ¢eHoTurnbl. HoBbIe MpU3HAKY TOSBIISIIOTCSA Y OpraHU3Ma U TOT/ia, KOoTaa
(bakTopbI Cpeibl BBI3BIBAIOT M3MEHEHUE CTPYKTYPhI HACIIEICTBEHHOTO MaTepHuaJia.

W3menunBocTh uMeeT aBe (opmbl: 1) GpeHoTHNUYecKkas (HEHACTIEICTBCH-
Has); 2) TeHOTUITMYecKas (HaclieICTBEHHAs!).

Denomunuyeckasn, unu MOOUDUKAYUOHHAS, UZMEHYUBOCMb — ITO U3MeE-
HeHue (peHoTuna 0e3 U3MEHEHHUs CTPYKTYpbl reHoTuna. Moaupukanuu — 3TO
npucrnocoOyieHust (agantanuu) opraHu3Ma K YCJIOBHSM OKPYXKAroIIed Cpelbl.
Hampumep: B X0JI0AHOM KJIMMAaTe dUBOTHbIE UMEIOT 00Jiee TyCTYIO IIEPCTh; JIU-
CThsl PACTEHMI, KOTOPbIE MOCTOSHHO HAXOJATCA B BOJAE M HaJl BOAOW, UMEIOT
paznuunyto Gopmy. ['eHoTHI OpraHuszMa npu MoAU(UKALUSIX HE U3MEHSETC,
MO3TOMY MOJIU(DHUKAIIIU HE HACTETYIOTCS.

Ceoiicmea moougpuxayuii:

1. He nacneayrooTcsi — HE EPEAAIOTCS HOTOMKAM.

2. O6paTuMble (HEMOCTOSIHHBIE) — TMPH M3MEHEHUH (haKTOPOB BHEIIHEH
cpepl MoaudUKaIMy ucue3arT (HarpuMep, 3arap y 4ejoBeKa).
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3. MmeroT MaccoBbIif XapakTep — MOXO0XKHUE U3MEHEHHs HAaOII0AI0TCs y
BCEX OPraHM3MOB, Ha KOTOpbIC JelcTBOBAI (akTop (Harmpumep, IETOM Ha COJIH-
1€ 3arOparoT BCE JIIOH).

4. AnanTUBHOCTH (IIPHUCIIOCOOISEMOCTh) — TIOJE3HBI JJISI OpraHu3Ma B
OTPE/ICIICHHBIX YCIOBUSAX (JKHPOBOM 3arac, OKpacka MEepCTH KUBOTHBIX ).

4. He sBAsI0TCS MaTepUaioM JJis €CTECTBEHHOTI'O 0TOOpa.

5. INpenckasyemele (ONpeIeeHHbIE).

['panunbl MOaU(UKAITMIOHHON M3MEHUYMBOCTU ONPEIEISIET HOPpMA PeaKyuu.
Hopwma peakuyn Ha3bIBA€TCS wUpOKOU, €CIIM TIPU3HAK U3MEHSAETCS B IIMPOKUX
npezenax (HampuMmep, KOJMYECTBO MOJIOKA Y KOPOBHI, Macca Tena). Hopma pe-
aKIMM HA3bIBACTCS Y3KOU, €CIM TPU3HAK U3MEHSCTCS HE3HAUUTEIbHO (Harpwu-
Mep, COJIEPKAHUE JKUPA B MOJIOKE).

HacneactBeHHass M3MEHUMBOCTh HasblBaeTca ecenomunuyeckou. I'enomu-
nUYeCcKaa U3MEHYU8OCMb — STO U3MEHEHUs (DEHOTUIIA, KOTOpPbIE BbI3BaHbI U3-
MeHeHueM reHoturna. OHa ObIBaeT KOMOMHATHBHAS U MyTaI[MOHHAS.

Kombunamusnas usmenuusocms SIBISIETCA Pe3yJabTaTOM KOMOMHUPOBAHMUS
reHOB poautenield y aeteil. CTpykTypa reéHOB NpH 3TOM He u3MeHseTcs. HoBbie
KOMOHWHAIIMU TE€HOB MPUBOJAT K IMOSBICHUIO OPTaHU3MOB C HOBBIMU MPU3HAKA-
Mu. Hanpumep, npu CKpeniMBaHuM JIBYX pacTE€HUN Topoxa C >KeJIThIMU CeMeHa-
MU MOSIBJISIFOTCSI PACTEHUS C 3€JIEHBIMU CEMEHAMM.

MexaHu3Mbl KOMOMHATUBHON M3MEHYUBOCTHU .

1. He3zaBucumoe pacxoKaeHUe XpOMOCOM U XpOMaTHU Mpy Meno3e.

2. IlepexoMOMHAIIHS TEHOB MPU KPOCCHHTOBEPE.

3. CnyuaitHoe coueTaHHe TeHOB M TaMeT MPH OIUIO0TBOPEHUH.

KoMOuHaTuBHAsT U3MEHYMBOCTh OOCCIICUMBACT aJalTAllUI0 OPTaHU3MOB K
MEHSIIOIIUMCS YCIIOBUSIM OKPY>KalOIIEe CPEJIbI.

Mymayuonnas usmeH4yugocms WIM MYTallUM — 3TO M3MEHEHUs HAcle[-
CTBEHHOTO MaTepuana. OHM MPOUCXONAT TMOJ BIUSHUEM (HaKTOPOB BHEIIHEH
Cpelbl.

CgoiicTBa MyTalIMid:

1. HacnenyroTtcs, nepeaatoTcsi HOTOMKaM.

2. HeoOpatumpbl (TIOCTOSIHHBI).

3. HeamanTuBHBI YCIOBHSIM CPEIIBI.

4. NHnuBUAyalbHBbI.

5. SBnsOTCS MaTepUanoM JJisi €CTECTBEHHOIO 0TOOpa.

@dakTopbl Cpelibl, KOTOPbIE BBI3BIBAIOT MOSABICHHE MYTAallMi, Ha3bIBAIOTCS
mMymazenamu. ['pynnbl MyTareHOB:

1. Qusuyeckue — pPEHTTEHOBCKUE JyYd, HOHU3UPYIOIIAsl paauaius, yib-
TpadrOoJIETOBLIC JIydH, TEMIIEpaTypa.

2. Xumuueckue — pa3IuyHble XUMUYECKHE BEIIECTBA, TOPMOHBI, ()epMEH-
ThI, TUIIEBBIE KOHCEPBAHTHI, JICKAPCTBEHHBIE MPEIIAPATHI.
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3. Buonoeuueckue — MPOAYKTHI KU3HENEATEIBHOCTH BUPYCOB, OaKTepHid,
reJIbMUHTOB.

Ipu mymayusx 6 cenemuyeckom mamepuaie MO2ym npPoOUCX0O0Uums pasHvle
U3MEHEeHUS:

1. MyTtareHbl MOTYT U3MEHATH CTPYKTYpy reHa. Takue MyTaiuy Ha3bIBa-
IOTCS. TeHHBIMH MYTalusiMu. B pe3ynpraTe 3TUX MyTanuil y 4eioBeka pa3BH-
BAIOTCS 0oJie3HM oOMeHa BemiecTB (Hampumep, reMoQuins, (peHUIKETOHYpHs,
JAIbTOHU3M, aJIbOMHU3M).

2. MytareHsl MOTYT HU3MEHATH CTPYKTYpPy XpoMOcoM. Takwe MyTanuu
HA3bIBAIOTCS XPOMOCOMHBIMM MYTalusiMu. B pe3ynbraTe 3TUX MyTanui y ue-
JIOBEKa HApYIIAeTCsl pa3BUTUE OPraHOB M CUCTEM OpraHoB (Hampumep, He pas-
BUBACTCS TOPTAHb, MOSIBIISTIOTCS TOPOKHU CEPIIIa).

3. MyrtareHbl MOTYT U3MEHSTh YUCIO XPOMOCOM. Takue MyTaluu Ha3bl-
BalOTCA T€HOMHBIMH MYyTauusiMu. B pesynbrare 3THX MyTaluil y uenoBeka
pa3BUBAIOTCS XPOMOCOMHBIC Oone3Hu (Hampumep, cuHApoM JlayHa — K IByM
xpoMocoMaM 21-ii apsl 700aBISETCS TPEThS XPOMOCOMa).

KoHTpoJibHBIE BONIPOCHI

Yrto Takoe W3MEHUYUBOCTH?
Kakoe 3HaueHne nMeeT N3MEHIMBOCTD IS )KUBBIX OPTaHU3MOB?
HazoBute ¢popMbl H3MEHYUBOCTH.
Kakast n3MeHYMBOCTH Ha3bIBACTCSI PEHOTUTHMUECKOM ?
Yro takoe moaudukammu? [IpuBeaure mpuMepsl.
HazoBute cBoiicTBa Moudukanui.
[TouemMy MO (pHUKAIUHN HE TTEPENAIOTCS OT POIUTENEH TOTOMCTBY ?
Yro ompenensieT HOpMa peaKiuu?
Kakas HOpma peakimu Ha3bIBaeTCS MIMPOKON U y3kou? [lpuBemaute
IPUMEDHI.

10. Kakass u3MEHYMBOCTb Ha3bIBaeTcsi reHorunuyeckoi? Haszosure ee
bopMBl.

11. Pe3ynpTaToM 4Yero sBIseTCS KOMOWMHATHBHas M3MeHUYMBOCThH? IlpuBe-
JTUTE TIPUMEPHI.

12. HazoBute MexaHU3Mbl KOMOMHATUBHON M3MEHYUBOCTH.

13. YUro Takoe myTarum?

14. Ha3oBute cBOMCTBA MyTaIHil.

15. Kakue ¢aktopbl Ha3pIBatoTCs MyTareHamu? [IpuBeauTe nmpumepsl my-
TareHoB.

16. Kakue n3aMeHeHus! B TEHOTHUIIE MOTYT MPOUCXOUTH IPU MyTaLUsAX ?

17. Kakue myTtanuu Ha3blBatoTCs reHHbIMU ? [IpuBeanTe puMepsl.

18. Kakue myTanuu Ha3bIBaroTCsi XpOMOCOMHBIMU ? [ [prBeiuTe nmpumepsl.

19. Kakue myTanuu Ha3bIBaroTCs TeHOMHBIMU ? [[puBeinTe mpuMepsl.

©CooNOOR~WDNE
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Tema 7. TEHETUKA YEJIOBEKA

YenoBek, Kak U BCE )KUBBIC OPTaHU3MBI, IBIISICTCS 00bEKTOM T'CHETHKH.

I'enemuxa uenosexa wi3ydaeT €ro KapuoTHUIl B HOPME M IIPHU PA3ITHYHBIX
HACJICJICTBEHHBIX OOJIC3HAX, MPUYHMHBI OOJIC3HEH, JMArHOCTUKY, JCUCHHUE U HX
npoUIaKTHKY. UeTOBEK — CIIOXKHBIH 00BEKT FeHETUHYCCKMX HUCCIICIOBAHHIA.

H3yuenue cenemuxu uenogexa umeem onpeoeienHvle mpyoHOCmu:

— HEJIb3s NPUMEHUTh THOPUAOIOTMYECKHA MeTOoa (HENb3s TPOBOIHUTH
OIIBITHI HA YEJIOBEKE);

— Ooubiioe ynciao xpomocoM (46 B auruionaHom Habope): okoso 30 000
T'CHOB;

— mo3aHee mojioBoe co3peBanue (12—16 ner);

— MaJioe KOJIMYECTBO TOTOMKOB B CEMbSIX;

— peaKas CMEHa IOKOJICHUH;

— HEJB3s CO3/IaTh OJJMHAKOBBIC YCIIOBUS KHU3HU JIJIS BCEX JIFOJCH.

Ipeumywecmsa uenosexka, Kaxk 00beKMa 2eHEMU4eCKUX UCCIe008aAHULL

— MHOT0 0co0el B MOMyJISLUIX YEJIOBEKa,

— MEXKJIYHApPOJIHOE COTPYAHHYSCTBO MEKIY TCHETHKAMK MHpAa,

— YEJIOBEK XOPOIIIO U3YYeH KIMHUYCCKH;

— CYHIIECTBYET MHOTO METOJIOB U3YYCHHS YCIIOBEKA.

['eHeTHKa YeIIOBEKa UCTIONB3YET CIIeUaTbHBIE METO B NCCIICIOBAHMS ;

1) reHeaTOrNYECKUN;

2) HUTOT€HETUYCCKUA;

3) OMOXMMHYCCKUIA.

IeHeasornyeckuii MeTO OCHOBAaH Ha TIOCTPOSCHUHU W aHAJIN3E POJOCIIOB-
HBIX. MeTOo/1 1T03BOJIICT ONPEACIUTS.

1. SIBnsieTcs M JAHHBINA IPU3HAK HACIICICTBEHHBIM (110 MPOSIBIICHUIO €TI0 Y
POJICTBEHHUKOB).

2. Tun HacnemnoBaHus (IOMHHAHTHBIM WM PEILICCCUBHBIN, CIEIICHHBIN C
TI0JIOM WJIM 2yTOCOMHBIH).

3. BeposatHocTs poxkaeHUsT peOCHKa C HACICICTBEHHON MTAaTOJIOTHEH.

Jns mocTpoeHuss POJOCIOBHOM MPUMEHSIOT YCJIOBHBIE 0003HAYEHUS
(puc. 78):

O — )XEHCKUI OpraHn3am (He UMEeLWLMIA Npru3Haka)
. — MY>KCKOW OpraHmam (MMetoLLmii Npu3Hak)
A — MO Hen3BeCTEeH

EI — npoBaHa My»XCcKoro nona

AT —
D _O — Bbpak (poautenwu)
[T_O — aetun (cubebl)

Puc. 78. CUMBOJIBI TeHEaJIOTUU
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Tunsl HACeI0BAHUS TPU3HAKOB!

1. AyTOCOMHO-TOMUHAHTHBIA THUIT XapaKTEPUIYETCS:

— OOJBHBIC B KQXKIOM ITOKOJICHHH,

— 00JIbHOM peOCHOK Y OOJIBHBIX POAUTEINECH,;

— OOJICIOT B paBHOM CTENIEHU MY>KUYHHBI M )KCHIIIUHBI,

— BeposaTHocTh HacienoBanus 100 % — ecnu XoTs ObI OJUH POJUTEIIH
TOMO3HUTOTeH, /9 % — 06a ponutenu rerepo3uroTHsl, 50 % — oauH POIUTEND
TeTePO3UTOTEH, BTOPOM — rOMO3UTOTEH IO PEIIECCUBHOMY MTPU3HAKY.

Ilo oannomy muny nacnedyiomces. TOMAAAKTHINSA (JIMIIHKE TIAIbIlbI), BEeC-

HYIIKY 1 ap. (puc. 79).
o0

2

0 O Br0,0r0 O o
6[56“&1&1 00 8o

12 13 1 IS
/i! é: [:]314

Puc. 79. AyToCOMHO-TOMUHAHTHBIN THIT HACJICTOBAHUS

9

2. AyTOCOMHO-PEIECCUBHBIN THI XapaKTepU3yeTCsI:
OOJBHBIC HE B KAXJIOM ITOKOJICHUH,
0obHOI pedeHOoK (TOMO3UI0Ta) POXKIACTCS Y 370POBBIX poauTenei (re-
TEPO3UTOT);
OOJICIOT B PaBHOM CTENIEHU MY>KYUHBI U KEHIITUHBI;
YBEJIMYMBACTCS PUCK POXKIEHUA OonbHOrO pedeHka mpu OIU3KOPOj-
CTBEHHBIX Opakax;

— BEPOATHOCTh HaclieoBaHus 25 % — ecnm 00a poAMTENs TeTePO3Uro-
TbI); 50 % — 0MH POAUTENH TETEPO3UTOTEH, @ BTOPOW — TOMO3HUIOTEH IO pe-
[IECCHBHOMY TIPH3HAKY.

Tak HacaeayI0TCS pEDKHE BOJIOCHI, aTbOMHH3M.

3. X-CIeruIeHHbI JOMUHAHTHBIA THI HACJIEIOBAHUS CXOJCH C ayTOCOMHO-
JOMUHAHTHBIM, 32 HCKIIFOUEHHUEM TOTO, UTO MYJHCUUHA nepedaem Imom NPUHaK
ecem 0ouepsim (Y -XpOMOCOMY OH TIEpEIaeT CHIHOBBSIM).

4. X-CUeTUICHHBI PElIECCUBHBIN THUI HACIEAOBAHUS CXOJEH C ayTOCOMHO-
PEIECCUBHBIM, 32 UCKIIIOUEHHEM TOTO, YTO OOJICIOT Npeumyujecmeento MyHcuu-
Hul. BeposiTHOCTh HacnenoBanust — 25 % ot Bcex nereit; B Tom uncie y 50 %
MaJbYUKOB.

Tak HaciemyroTcs 1aabTOHU3M, TEMO(IITHS.
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5. Tonanapuyeckuii TN HaciemaoBaHus (depe3 Y-XpoMOCcOoMy) XapakTe-
pu3yercs:

— 0O0JICIOT TOTBKO MYKYHHBI,

— y 00JBHOTO OTIIa OOJILHBI BCE CHIHOBBS.

Tax HacIeayIOTCS «BOJIOCATOCTRY YIIIEH, TIEPEITOHKH MEXKTY MaIbIlaMH.

IluToreHeTHYECKHIA MeTO/ U3yJaeT KApUOTHUIT YeIOBEKa B KIECTKAX KPOBU
WIM SIUATEIHS TIPY TOMOIIM MHUKPOCKOIA. JTOT METOJ IO3BOJISIET ONMPEIACTUTh
YHCII0O XPOMOCOM, UX CTPYKTYpy. LIUTOreHeTHYeCKUid MeTOJ MPUMEHSIOT IS
JMArHOCTUKKM TC€HOMHBIX, XPOMOCOMHBIX MyTaluidi. MOXXHO Takye ONpeCIIUTh
I10J1 OpraHu3Ma — MYKCKOW WJIH )KEHCKHUU.

BuoxuMuvecKkne MeTObI ONPEICIAIOT COIePKaHNEe B OpraHu3Me OeJTKOB-
(bepMEHTOB, AMHHOKHUCIIOT, Pa3IUYHbIX MPOJIYKTOB OOMEHA BEIISCTB B HOpME H
IIPH HACJIEACTBEHHBIX 0oJie3HsX. C MOMOIIBI0 OMOXUMHUYECKHX METOJOB OIpe-
JENSIoT 60J71€3HU 0OMEeHa BEIECTB.

KoHTpoJibHBIE BONIPOCHI
Uto m3ydaeT reHeTHKa yeaoBeka?
HazoBuTe TpyAHOCTH I'€HETUKH YEIOBEKA.
HazoBute npenmyiiecTBa TeHETUKH YEJIOBEKA.
HazoBuTe MeTOIbl T€HETUKH YeJIOBEKA.
YT10 Takoe reHeaIOrHYECKUA METOL?
YTo 103BOISACT ONPEACTATh TeHEaTOTHICCKUI METO?
HazoBute ycinoBHbIE 0003HAUYEHUS POJIOCTIOBHOIA.
HazoBuTe TUIBI HacleI0BaHUs TTPU3HAKOB.
OxapakTepu3ynTe ayToOCOMHO-IOMUHAHTHBIM TUIT HACJICAOBAHMS.
0. IIpoananusupyiite pogocioBHyo (puc. 79).
1. Oxapakrepu3yiiTe ayTOCOMHO-PEIECCUBHBIN TUIT HACIEAOBAHMUS.
2. Oxapakrepusyite X-CIEIICHHbBIN JOMUHAHTHBIN THUIT HACJICIOBAHUS.
13. Oxapakrepu3yiiTe X-CLEIUICHHBIM PEeIIECCUBHBIN THUIT HACIICIOBAHMUS.
14. OnumuTe HUTOreHEeTUYECKUI METO.
15. Yro onpeaeisitoT OMOXUMHUYECKUE METO I ?

RFRBROONOORAWDNE

Tema 8. HACJIEACTBEHHBIE BOJIE3HU YEJIOBEKA

B mactosmee Bpems 3apeructpupoBano 6osiee 4000 HaciencTBEHHBIX 0O-
ne3neil. Meduyunckaa 2enemurka — pas[ie]l TEHETHKU YEJIOBEKAa, KOTOPBIN
M3yYaeT HaCJIeICTBEHHbIEC OOJIE3HHU.

HacneactBennbie 00JIe3HN BbI3BaHBI K3MECHEHHEM T€HOTHUIIA (MYTaIHSIMH).

I'enomuvie u XpOMOCOMHbIE MYyMAyuu 6bl3bl6AIOM ) YENA06EKA XPOMOCOM-
note 6onesnu (cuaapomsl) Jayna, Illepemesckoro—Tepuepa, Kiaitndenbrepa,
TPUCOMUU 1O X-XPOMOCOME, «KCUHJIPOM KOIIAYbEro KPUKa».
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Cunapom [layna (47,XX, 21+; 47,XY, 21+) BeI3BaH TpucoMmuei mo 21-i
nape xpoMocoMm. Tpucomusi — K JAByM xpoMocomam 21-il mapsl qo0aBiseTcs
TpeThs (JIUIIHSS) XpoMocoma (47 XpoMOCOM B TUIUIOMIHOM Habope). [Ipusnaku
cunopoma Jlayna: yMCTBEHHasl OTCTaJOCTh, PACKOCHIE TJla3a, HU3KO PACIIOIIO-
KCHBI YITHBIC PAKOBUHBI, TIOJTYOTKPBITHIA POT, CHIDKEHA KHU3HECTIOCOOHOCT.

Cunapom Illepemeckoro—Tepuepa (45,X0) 00ycloBIeH OTCYTCTBHEM
BTOpOH X-XpOMOCOMBI B JKEHCKOM opraHu3me (MoHocomus 1o 23-i mape). Ta-
KM€ JKESHIIIMHBI UMEIOT MaJIbId POCT, KOPOTKYIO IICIO, HEAOPA3BUTHE BTOPHYHBIX
MOJIOBBIX MPU3HAKOB, OECILIOAME.

Cunapom Knaiingenanrepa (47,XXY) BbI3BaH U3MCHEHUEM YHUCIIA TI0JIO-
BBIX XPOMOCOM Yy MY4YHH. Takue OOJIbHbIC MMEIOT JKCHCKHH THIT TEIOCIIONKE-
HUS, BBICOKUI POCT, OTHOCHTEIBHO JUIMHHBIC PYKH W HOTH, HEJOPa3BUTHUE TIEP-
BUYHBIX ¥ BTOPUYHBIX TOJIOBBIX MPU3HAKOB, CHIDKEHUE MHTEIUICKTA.

Cunapom tpucomuu X (47,XXX) BbI3BaH M3MEHCHHEM YHCIIAa TOJOBBIX
xpomocoM (yumiHsst X-xpomocoMa). Takue KeHIIUHBI UMEIOT MYXXCKOH THIT Te-
JIOCTIOKEHHUS, BBICOKUH POCT, HAPYIIICHHE YMCTBEHHOTO Pa3BUTHS.

CuHapoM «komaubero kpuka» (46,XX, 5p-; 47,XY, 5p-) oOycnosieH
MOTEPENl YacTU KOPOTKOro Iieya S-il xpoMocombl. Henopa3zBuTue ropranu y
JeTell IPUBOJIMT K TIOSBJIICHUIO CIICIU(PUYECKOTO I1avya, HAaIOMHHAIOIIETO KOIlia-
9Ybe MsyKaHbe. Tak jxe y HUX HaOI0IaeTCsl YMCTBEHHOE M (PM3MUYECKOE Heopas-
BUTHE, 1e(HOPMUPOBAHHBIC HU3KO PACIIOIOKEHHBIC YITHBIC PAKOBUHBI U JIP.

['eHHBIC MyTallMU BBI3BIBAIOT 00JIE3HU OOMEHa BellecTB. Hacneocmeentvie
bonesHu uenogexa, 00ycio8ieHHble MyMAayusmMu 2eH08 aymocom — 3TO anbOu-
HU3M U_(EHUIKETOHYPHS.

AJBOMHU3M — 3TO 3a00JICBaHKE, KOTOPOE BO3HUKACT NMPH HAPYIICHUH
aMHUHOKHCIIOTHOTO oOMeHa. Hapymmaercs mpeBpaieHue aMUHOKHCIOTBHI THPO-
3WHAa B MHATMEHT MENaHWH. [IpusHaku anbOuHu3Ma. MOJIOYHBIA IIBET KOXKH,
OUYCHBb CBETIIBIC BOJIOCHI, OTCYTCTBYET IUTMEHT B PaJyKHOH 000JOYKe Tia3a
(kpacHbIit 3padok). Y OOJBHBIX BBICOKAs YyBCTBUTEIBHOCTD K YIbTPadUOIETO-
BBIM JTy4aM.

D eHnJIKeTOHYPHsI — 3TO 3a00JIeBaHHEe, KOTOPOE BO3HUKACT MPHU HapYIIIe-
HUHM aMHHOKHCIIOTHOTO OOMEHa. AMUHOKHCIIOTa (DeHWIATaHUH HE TPeBpallacT-
Cs1 B aMHHOKHCJIOTY THPO3HWH, a IIpeBpaniaetcs B (YEHUIMHUPOBHHOTPAIHYIO KHC-
JOTY.

DeHnIMUPOBUHOTPAIHAS KUCIOTa HAKAIUTMBACTCS B OpraHu3me. Y aeTei
MOBBIIIACTCS HEPBHAS BO30YAMMOCTh, TOHYC MBIIII, HAOIIOJACTCS YMCTBEHHAS
OTCTAJIOCTb.

Hacneocmeennvle Oonesnu uenogexa, o0yciogieHubvie MymayuimMu 2eHos,
CYENTIeHHBIX C NOJI0BbLIMU XPOMOCOMAMU — ITO TeMO(DUIHS U JaTbTOHU3M.

I'emo¢uiinss — 3T0 HapylIEHHE CBEPTHIBAEMOCTU KPOBU. JajJIbTOHU3ZM —
9TO HapyIICHHE IIBETOBOTO 3pEHHS. OTHUMH 3a00JCBAaHUSAMH daile OOJICIOT
MaJIbUHKH.
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Meauko-reHeTHYeCKOe KOHCYJbTHPOBAHUE — pa3Jiei NpoduiakTHIe-
CKOM MEJUIMHBI, TJIABHOM IIEJIBI0 KOTOPOHM SIBJIISICTCS MPEAYIPEKICHUE POAKIEC-
HUs peOCHKA C HACJIEICTBEHHON MATOJIOTHEH.

3agaun MEAMKO-TEHETHYECKOTO KOHCYIbTUPOBAHUS .

— npoduiaKTHKa HACJICACTBEHHBIX 00JIe3HEH, KOHCYJIbTHPOBAHUE CeMEit
1 OOJIBHBIX C HACIIEJICTBEHHOM MaTOJIOTHEH;

— OIpe/eNICHUE CTETICHU T€HETUYECKOr0 PUCKa UMETh O0JIBHOTO peOeHKa
B 00CJIeyeMOM CeMbE;

— JIOpOJIoBasi JUArHOCTHMKA HACIEICTBEHHBIX 3a00J€BaHUM U TIOPOKOB
pa3BUTHS.

KoHTpoJibHBIE BONIPOCHI

UTto n3yyaeT MEAUIIMHCKAs TeHETUKA?
Uem BbI3BaHBI HACJIE/ICTBEHHbBIEC OOJIC3HU?
Kakue MmyTaruu BbI3bIBAaIOT XpPOMOCOMHBIE 00JIE3HU?
HazoBute xpoMocoMHBIE 00JIE3HHU.
Uem oOycnoBnen cunapoMm Jlayna? [lepedncnure nmpu3Haku 3TOro 3a-
OoJeBaHus.

6. Uem oOycnoBnen cunapom lllepemeckoro—Teprepa? Ilepeuncnure
MPU3HAKH 3TOTO 3a00JI€BaHUSI.

7. Uem oOycnonen cunapom KnaitadensTepa? [lepeuncnure npu3Haku
ATOro 3a00JI€BAHUS .

8. Uewm oOycnoBieHn cuaapoM Tpucomun X? [lepeuncnuTte mpu3HaKu 3TO-
ro 3a00J1€eBaHusl.

9. Uem 00ycnoBji€H CHHAPOM <«KoOIaubero kpuka»? I[lepeuncnure mpu-
3HAKHU ATOTO 3a00JICBAHMUS.

10. Kakwue 001e3HH BBI3BIBAIOT T'€HHBIC MyTaluu ? HazoBure 3t 6051€3HU.

11. Yto Takoe anbOMHU3ZM?

12. HazoBuTe npu3HaKu albOMHU3MA.

13. Yto Takoe peHMWIKETOHYPHS ?

14. HazoBure npusHaku HEHUIKETOHYPHUH.

15. Kakue HacnencTBeHHbIE OOJIE3HM 4YeloBeKa OOYCIOBJICHBI TE€HaMH,
CLEIUIEHHBIMHU C II0JIOM?

16. YUro napymaercs mpu reMopuiIug 1 JaTbTOHU3ME?

17. Yto Takoe METUKO-TEHETHIECKOEC KOHCYILTHPOBAHHE ?

18. HazoBwuTe 3a/1a41 MEIUKO-TCHETHUECCKOTO KOHCYJIbTHPOBAHMS.

abkrwpNPE
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