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Pazpen 1. YenoBek u ero sqoposbe

Tema 1. Buonorua kak Hayka. OCHOBHble CBOMCTBA XXUBOIro

Buosoruss — 310 Hayka 0 XUBBIX opranu3Max (bios — ku3Hb; logos —
Hayka). AMepuKaHcKkui yuenbiit [[x. bepHain onpeaenit :Ku3Hb Kak PyHKIMIO
0eJIKOB M HYKJICMHOBBIX KHCJIOT.

OO0beKThl M3yuyeHUs: OUOJOTUU Pa3IUYHBL. ITO — OakTepuu (MUKPOOHI),
pacTeHus, >)KUBOTHBIE U YEJIOBEK.

Bcest mpuposa cOCTOUT U3 HEXKUBBIX OOBEKTOB (BOJA, KaMEHb) U JKHUBBIX
opraHu3MoB. JXuBbIE OpPraHU3MBI OTIIMYAIOTCS OT HEKUBBIX OOBEKTOB CBOUMH
CBOMCTBaMHU.

OcCHOBHBIE CBOMCTBA KMUBOIO:

— OOMEH BEIIECTB U SHEPIUH;

— HaCJEJACTBEHHOCTh U U3MEHUYHNBOCTb;

— pa3MHOXXEHHUE (PEIPOTYKIIHS);

— OHTOreHe3 U (PUIIoTeHe3;

— Ppa3IpaKuMoOCTb;

— TOMEOCTa3;

— pOCT.

OO0MeH BelecTB M JHEPIMH MEXIY OPraHU3MOM M OKpPY’Karollel cperon
ABJISIETCA TJIABHBIM YCJIOBHEM KU3HM. OpraHu3M IMOJIy4daeT W3 OKpYKaromei
Cpeapl muuly, BOAY, KUCIOpoA. B okpyxarmniyro cpeny OpraHu3M BBIICIAECT
HEHY>HbIE eMy BelecTBa (Hanpumep, CO,).

HacineacTBeHHOCT W HM3MEHYHBOCTb CBSI3aHBl C  Pa3MHOXKEHHUEM.
HacnenctBeHHOCTh 0OecriednBaeT nepeiadyy MPU3HAKOB MPU PENPOAYKIIUU W3
NIOKOJICHUsI B MOKoJieHue. Hacneocmeennocms — 3TO CXOACTBO JIeTE€H U POJU-
Tened. MI3MeHYMBOCTh MPUBOJIUT K MOSIBIICHUIO HOBBIX MPU3HAKOB MPU U3MEHE-
HUM YCJIOBUM Cpelbl. M3menuugocms — 3TO OTIIMYUE IETEU OT POJAUTEIIEH.

PazMHoOkeHMe (MM PenpoayKIUsi)) — 3TO CIOCOOHOCTh KMBBIX Opra-
HU3MOB BOCHPOU3BOAUTH ceOe MoA00HBIX. OpraHu3Mbl CTApeloT U yMUPAIOT.
BmecTo HHX OCTarOTCsI HOBBIE, MOJIOJABIE OpraHu3Mbl. Kaxaplii opranusm npu
Pa3MHOKEHUH TOJIy4aeT HACIECTBEHHYIO HH(OpMAIHIO O IPU3HAKAX, KOTOPbIE
bopMHPYIOTCS B MPOIECCE MHANBUAYATBLHOTO Pa3BUTHSI (OHTOTEHE3A).

OHTorenes (MHAMBHUAYAJIbHOE Pa3BUTHE) — pPa3BUTHUE OpPraHU3Ma OT
00pa30BaHMsI 3UTOTHI U 10 CMEPTH.

Dui1oreHe3 — NCTOPUIECKOE PA3BUTHE BUA.

PazapaxknMocTb — 3TO peakiiusi OpraHu3Ma, oprata, KJIeTKy Ha JIeiCTBHE
dbakTopoB BHemHeH cpenbl. OTBETHas peakuusl OJHOKIECTOYHBIX OPTraHU3MOB
Ha3zbIBaeTcsa TakcucoM. OTBeTHasi peakius Ha (pakTOphl BHEIIHEW cpeibl opra-
HU3MOB, KOTOpbIE UMEIOT HEPBHYIO CHUCTEMY, HasbiBaeTcsi peduiekcoM. Hampu-
Mep, peaklys TJ1a3a 4eJiOBeKa Ha ApKu~  2T.



I'omeocTaz — 3TO CBOMCTBO OpraHuM3Ma MNOAAECPKUBATH ITOCTOSIHCTBO
BHYTPEHHEHU CpPEJIbL.

Bce xuBbIe opraHu3Mbl UMEIOT KJIeTOUHOE cTpoeHue. CTpoeHue, XumMuye-
CKMI COCTaB, Pa3MHOXXEHHWE M pPa3BUTHE KIETOK HW3y4yaeT WUTOJIOrWs (JaT.
cytos — KkJieTka, logos — Hayka). Kinerka — 310 cTpyKTypHas, GyHKIHOHAIb-
Hasg U TEHETWYecKas €JUHUIA KUBOTO. KIIETKM pa3HBIX JKUBBIX OPraHU3MOB
UMEIOT MOX0XKee cTpoeHue. KieTka coaepkutr 000I04Ky, MUTOIIa3My (THalio-
I1a3Ma, OpraHOMIbI M BKITIOUEHUS) U s1po. Pasmepsl, popma u GyHKIIMH KIETOK
pPa3JIMYHBIL.

KoHTpoJibHBIE BOPOCHI
Yro uzyuaet Ononorus?
UTto Takoe )XU3Hb?
HazoBute 00BbEKTHI M3yUEHHS OMOJIOTHH.
N3 yero coctout BCs nipupoaa’?
HazoBuTe 0CHOBHBIEC CBOMCTBA KUBOTO.
Uto siBsieTCs rI1aBHBIM YCIOBUEM KU3HU?
UTO OpraHu3M Nojy4yaeT U3 OKpYk arolleu cpebl?
UTO OpraHu3M BBIIEISAET B OKPYKAKOUIYIO Cpeny?
. YUTO Takoe HacCIEACTBEHHOCTh?
10. YTo Takoe N3MEHYUBOCTH?
11. Yto Takoe pa3MHOKEHHE?
12. Yto Takoe oHTOrEeHE3?
13. YUto Takoe dumorenes?
14. Yro Takoe pa3apaxuMocCTh?
15. Yro Takoe romeocras?
16. Kakoe cTpoeHrEe UMEIOT BCE KUBBIE OpPraHU3MBbI?
17. Uro n3ydaer uuTOJI0rus?
18. Uro Takoe kieTka?
19. Urto conepxut kneTka?

D0 N LR W

Tema 2. Hayku o yenoBeke. O6wWwun 0630p opraHuama YernoBeka

AHaTOMHUSsI YeJI0BeKa — HayKa, KOTOpad N3y4acT BHCIIHCC U BHYTPCHHCC
CTPOCHHUC OpraHmn3iMa 4CJIOBCKa, €TI0 OPraHoB U CUCTCM.

Du3no0rusi Yea0BeKka — Hayka, KoTopas uzydyaeT (QyHKuuH (padory)
OpraHu3Ma, TKaHEW, OPraHoOB U CUCTEM, a TAKXKE UX PETYIISLUIO.
I'urmena — Hayka, M3yyarolias YCJIOBUS >KM3HU U pabOThl YEIOBEKa,

KOTOPBIE IOMOT'AI0T COXPAHUTh 310POBbE.

Opranusm yesnoBeKa COCTOUT U3 KiIeTok. KieTku 00pa3yroT TKaHu.

Tkanp — rpynna KJIE€TOK U MEXKIETOYHOTO BEIIECTBA, KOTOPHIE MUMEIOT
ol1iee NPOUCXOXKACHUE, OJMHAKOBOE CTPOEHHE U BBIINOJIHAIOT OJIMHAKOBBIC



dbyukiuu. B coctaB opranu3ma yejaoBeKa BXOJUT 4 TUIA TKAHEU: dMUTEIHAb-
Hasl, COeJIMHUTEIbHAS, MBIIIICUHAs U HEpBHAas (puc. 1).

OnuTeIMAJIbHASA TKAHb (ANMUTEINH):

— TIOKPBIBAET TEJO, BHICTUJIAET €r0 MOJOCTH, BHYTPEHHUE OpPraHbl U 00pa-
3yeT OOJIBIITMHCTBO JKEeJe3;

— KJETKU IJIOTHO MPHUJIEraroT IPYr K JIPYTy M JIEKAT HA CIIO€ COEIMHU-
TEJIbHOM TKAHM;

— MEXKJIETOYHOT'O BELIECTBa MaJlo;

— KJIETKU SIUTEIHUS JIEKAT Ha CJI0€ COEAMHUTEIbHOM TKaHU;

— BBICOKasi CIIOCOOHOCTh K BOCCTAHOBJICHHUIO (pEreHepaiym) 3a C4eT MUTO3a.

Buowr snumenusa: OQHOCIONHBIA W MHOIOCJIOWHBINA, OpPOTrOBEBAIOLIUN U
HEOPOTOBEBAIOIINN, MEPLATENbHBIM, JKEJIE3UCTHIN U T. 1.

DyHKYUYU FSNUMENUATLHOU MKAHU:

1. 3amurHas.

2. YyacTByeT B 0OOMEHE BeIIeCTB (BCAChIBAHUE U BBIJICIICHUE).

3. CexpeTtopHas (KJIETKH KeJe3).

CoeauHuTEIbHAS TKAHD:

— oOpa3yeTr CcKeleT, MOAKOXKHYIO KHUPOBYIO KJIETYaTKy, KpPOBb, JUMQY,
BXOJUT B COCTaB BCEX BHYTPEHHUX OPraHOB;

— KJIETKU PACIOJI0KEHBI PHIXJIO;

— MHOT'0 MEXKIIETOYHOTO BEIIECTBA;

— BBICOKas CIIOCOOHOCTH K BOCCTAHOBJICHHUIO (pereHepaliin).

Buowi coeounumenvroti mxanu: TBepaas (KOCTH, XPSIIN); TIIOTHAS BOJOK-
HUCTas (CBA3KH, CYXOXKWJIWA); pbIXjash BOJOKHHUCTas (JlepMa KOXH); >KUPOBas
(MOJIKOKHO-KUPOBas KJIeT4aTKa); *Kujakas (KpoBb, 1uMda).

DyHKYUU COCOUHUMENbHOU MKAHU:

1. Tpoduueckas (muraTenbHas) — ydyacTue B OOMEHE BEIIECTB.

2. 3ammTHas — ¢$arouTo3 U y4acTue B BHIpaOOTKE UMMYyHUTETA.

3. Mexanuueckast (omopHasi) — 00pa30BaHUE CBS30K, CYXOXWIMN, Xps-
IIeH, KOCTEH.

4. KpoBeTBOpHas (KpacHbIN KOCTHBIN MO3T).

5. BoccranoBurenbHas (perenepanus).

Mble4Hasi TKaHb 00pa3yeT CKEJIETHBIE MBIIILBI U MBIl BHYTPEHHHUX
OpraHoB (HaNpuUMep, CTEHKA KPOBEHOCHBIX COCY/OB).

Cesoticmeéa MvluieyHoti mxanu: BO30yAUMOCTh (CTIIOCOOHOCTH BOCTIPHUHU-
MaTh pa3/IpaX€HUsl U OTBEYATh HA HUX) U COKPATUMOCThH (CHOCOOHOCTH M3Me-
HATH JIJIMHY).

Buowr mviweunoii mxanu: TIagKas, IMONEPEYHO-IIOIOCATAsl CKEJIETHAs,
cepleyHasl.

DyHuKyus MblueYHOU MKAHU: IBUTATEIbHAs.

HepBHas TKaHb:

— 00pa3yeT roJIOBHOW U CIIMHHOM MO3T, HEPBHBIE Y3J1bl, HEPBHIL;
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— COCTOWT W3 HEPBHBIX KJIETOK — HEUPOHOB. Mexkay HEHpoHaMH JiexaT
KJIeTKH Heporimmu. Helporaus BBIMOTHIST MUTATEIBHYIO, OMIOPHYIO M 3aIlUT-
HY10 (DYHKIIHH.

Ceoticmea: B030yIUMOCTh (CLIOCOOHOCTh NMPUHUMATH PA3IPAKEHUS] U OT-
BEUYaTh Ha HUX) U MPOBOAUMOCTH (CITIOCOOHOCTH TIepeiaBaTh BO30YKICHHE).

Dyukyuu Hep8HoU MKAHU: PEUENITOPHAS U TPOBOISIIAS.

Tkanu 006pa3yroT opranbsl. Opran — 4acTh OpraHu3Ma, KOTopasi UMeeT Io-
CTOSIHHYIO (OpMY, CTPOCHHE, PACIIOJIOKEHUE W BBITIOJIHSICT OMNPEIACICHHYIO
GbyHKIMIO (HampuUMep, Cepile, JIETKHUE, KETY10K).

Puc. 1. Tkanu opraHu3zMa 4ejoBeKa:
] — MHOrOCHONHBIN TIOCKHI OpOrOBEBAIOIIMNA SMUTEIHM; 2 — IJIOTHAs BOJIOKHUCTAsl TKaHb
(cBsizka); 3 — momnepeyHo-1os0caTasi MbIIIEYHas TKaHb; 4 — HEpBHAs TKaHb

Cucrema opraHoB — 53TO TpyIIla OpPraHOB, KOTOpPblE HMMEIOT o0O0Iee
IPOUCXOK/ICHUE U BBIIIOJIHAIOT ONPEJCIICHHYI0 (QYHKIHIO.

VY 4denoBeka MMEIOTCS CHCTEMBI OPraHOB: OIOPHO-IBUTATENIbHAS, CEPACY-
HO-cocyaucTas (KpOBEHOCHas), TuMpaTuyeckas, JpIXxaTelibHasl, MUILEBAPUTEIb-
Hasl, BBIICIINTEIbHAS, II0JIOBAsI, HEPBHAS U OPTaHbl YyBCTB.

Cucrtempl opraHoB o0Opa3yioT OpPraHu3M (TeJji0) 4eroBeKa. 1eao COCTOHT
U3 OTHAEIBHBIX YacTe. JTO — TOJOBa, IIesl, TyJOBUIIE, BEPXHUE KOHEYHOCTH
(pyku), HI>KHUE KOHEUYHOCTHU (HOTH).

Teno yemoBeka MMEET NBE€ MOJOCTU — TPYIHYIO U OpromHyo. Mexmy
IPYAHOM U OPIOIIHOM MOJIOCTSAMHU PACHoJIOKeHa MbIIIIA Auadparma.

Cepaue, 6osblIne cOCyAbl, JIETKUE, Tpaxess U MUILEBOJ HAXOASTCS B IPy-
HOH mosiocTu. B OpIOIIHON MOJOCTH PACTONOKEHBI MEYEHb, KETYI0K, KUIIeU-
HUK, [TOYKH U TOJIOBBIE OPTaHBbl.

KonTposbHBIE BONPOCHI

1. Yto m3yvaroT aHaToMUsl, PU3NOJIOTUS U TUTHEHA?

2. Yro Takoe TKaHb?

3. Kakue TkaHU BXOJAT B COCTaB OpraHn3Ma yejaoBeKa?

4. B cocraB Kakux OpraHoOB BXOAUT MUTEIUATbHASA TKAHb?

5. Ha3zoBure BuIbI SIUTENNAIBHON TKAHH.
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HazoBute QpyHKIINM SNUTENHATBHON TKAHHU.

Yro oOpasyeT coelMHUTENbHAs TKaHb?

HazoBure BUAbBI COETMHUTENBHON TKAHU.

9. HazoBute pyHKIIMU COETMHUTEILHON TKAaHU.

10. YUto o6Gpa3yeT MbllieqHasi TKaHb?

11. Ha3zoBuTe CBOMCTBA MBILICYHON TKaHMU.

12. Ha3oBuTe BUIBI MBIIIIEYHON TKAHU.

13. HazoBuTte QyHKITHIO MBITIICUHON TKAHU.

14. Yto oOpa3yeT HepBHasi TKaHb?

15. M3 9ero cocTouT HEPBHAS TKAHb?

16. HazoBute CBOMCTBA HEPBHOM TKAaHH.

17. Ha3oBuTe (pyHKIMU HEPBHOM TKaHHU.

18. Yro oOpa3yroT TkaHu?

19. Yto Ttakoe opran? HazoBure opransl 4enoBeKa.

20. Yro Takoe cucrema opraHoB? HazoBuTe CUCTEMBI OPraHOB YEIOBEKA.
21. Ha3zoBuTe 4acTu Tena 4eaoBeKa.

22. Ha30BUTE MOJIOCTA OPTaHU3Ma YEIIOBEKA.

23. Yto Takoe nuadparma? I'ne ona pacnosioxeHa?

24. Kakue opranbl pacioyiOKeHbI B TPYAHON MOJIOCTH?
25. Kakue opranbl pacroyio)eHbl B OPIOMIHOM moa0CcTH?

N

Tema 3. CTpoeHune, coeguHeHne N pocT KocTen

Koctn BXOOAT B COCTaB OHOpHO-I[BPIF&TCJ'IBHOfI CHCTCMBI YCJIOBCKA.

Kocte cocroutr n3 koctHoi TkaHu. KocTHasi TkaHb — 3TO TBephas
COCIIMHUTENbHAA TKaHb. OHA COINEPKUT KOCMHblE KAeMKU U MEHCKAeMOYHOe
geuecmeo.

Knemku kocmnou mranu:

— OCTEOLUUTHl (OCHOBHBIE KIIETKH, KOTOphIE OOECHeYrBaloT OOMEH
BEILIECTB);

— ocTeo01acThl (KJIETKHU, KOTOPHIE ACNATCS U 00pa3yrOT OCTEOIUTHI);

— OCTEOKJIACTHI (KJIETKH, KOTOPBIE Pa3pyIIalOT CTapbIe OCTEOIUTHI).

Meorcknemournoe 6eujecmso COCTOUT M3 KOJUTATEHOBBIX BOJIOKOH U OCHOB-
HOTO BEIECTBA.

Xumunueckuii coctaB koctu: 50 % Boawl, 12,5 % OenkoB (occeuH),
21,8 % ueopranuueckux conueit (pocdar u xkapOoHat xkanbims) u 15,7 % xupos
M YTJIEBOJIOB.

Opranuyeckue BemiecTBa (O€IKU, KUPHI, YIJIEBOJbBI) JEIAl0T KOCTh IUIa-
CTUYHOM, Msirkoil. Heoprannueckue Bemiectsa (Boaa, pocdar u kapOboHaT Kajb-
IUs1) IeNIAl0T KOCTh TBEPI0OM U MPOYHOM.

Koctu umerot paznyto ¢popmy. OHU MOTYT OBITh: TpyOUaThie (KOCTH Oefpa,
ieda, gajsaHTy nanbleB), IMIIOCKUE (KOCTH depera, rpyiuHa, JionaTka, pedpa),
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CMEIIIaHHbIE (CKYJIOBAs, HUKHSSI YEJIFOCTh). BHYTpH MIOCKUX KOCTEH HaXOUTCA
KpPaCHBIA KOCTHBIM MO3T, B KOTOPOM 00pa3yroTCsl KJIIETKU KPOBH.

Crpoenue Tpyduartoii koctu (puc. 2):

— TpyOuaras KocTb uMeeT Teio (auadu3) u 2 royoBKu (dnudu3s);

— MEXAY TeJOM M TOJIOBKAaMHU KOCTH HAXOJUTCS XpsIll, KOTOpbIN obecrie-
YUBAET POCT KOCTH B JIJIUHY;

— TOJIOBKH 00pa30BaHbl I'y0YaThIM KOCTHBIM BEUIECTBOM;

— B TOJIOBKaX HaXOJUTCS KPACHBI KOCTHBIM MO3T, B KOTOPOM 00pa3yroTcs
KJIETKU KPOBH;

— TOJIOBKM KOCTH TOKPBITHI XPAIIOM. XpsIl — 3TO TBEpAas COEAUHU-
TeNIbHAs TKaHb;

— BHYTPU TpyOuYaTbIX KOCTEH COJEPKHUTCS JKEATHIM KOCTHBIA MO3T.
ZKenTeiil KOCTHBIN MO3T — 3TO )KUPOBas TKAHB;

— TEeJ0 KOCTH MOKPHITO HajakocTHUIleH. HaakocTHUIla — 3TO COoeauHU-
TeJIbHAsI TKaHb, KOTOPAasl COJIEPKUT HEPBHBIE OKOHUYAHUS U KPOBEHOCHBIE COCY-
nel. KineTku HaAKOCTHUILIBI (0CTE00IaCThI) AENATCS, M KOCTh PACTET B TOJIIUHY.

Puc. 2. Ctpoenue TpyO4aToif KOCTH:
1 — xpsmr; 2 — royioBka; 3 — ry04yaToe BEUIECTBO; 4 — TEJ0; 5 — KOMIIAKTHOE BEIIECTBO;
6 — >KeNThIH KOCTHBIM MO3T; 7 — KOCTHO-MO3TOBOM KaHAJI, 8 — HaJIKOCTHHIIA

Koctu coemuusroTcs Mexmy coboil. B ckemere ecth 3 Tuma coeauHeHUI
KOCTei: 1) HeMOABMIKHOE; 2) MOIYIOJBUKHOE; 3) TOABUKHOE MU CYCTaB.

Henoosuoicnoe coedunenue xocmeti npoucxooum O08yMs CHOCOOAMU:
¢ nomowbo wieos (COETMHEHNE KOCTEN uepena) i cpacmanus kocmeu (KOCTH
Tasza C KpecTlOM, KPEeCTIIOBbIE MO3BOHKH) (puc. 3).

llonynoosuoicnoe coedunenue — 3TO COECIUHEHHUE MPHU MOMOILU XPSIIeH
(coennHeHUE TO3BOHKOB B MO3BOHOYHUKE, pedep C TpyAUHON).

Tloosusicnoe coedunenue KOCTel Ha3bIBACTCS CyCTaBOM (puc. 4).

Kax b1l cycTaB COCTOUT U3 HECKOJIBKUX YaCTEH:

— CYCTaBHBIX TOBEPXHOCTEN COCIUHAIOMINXCS KOCTEH;

— CYCTaBHOW CyMKH;

— CYCTaBHOW IOJIOCTH;

— CYCTaBHOM KHUJIKOCTH.



Puc. 3. HeopBmxHOE (@) ¥ IOTYTIOABHKHOE (0) COSAMHEHUE KOCTEH:
1 — BBl MEXIy KOCTSIMH Ueperna; 2 — XPsIIeBbIC MPOCIONKHA MEXIy MTO3BOHKAMH; 3 — Te-
Jla TIO3BOHKOB; 4 — OTPOCTKH TTO3BOHKOB

Puc. 4. Ctpoenue cycrasa:
1 — cycTtaBHas cyMKa; 2 — roJjloBKa; 3 — cyCTaBHas MOJIOCTh; 4 — XpsLl; 5 — CyCTaBHbIE
NOBEPXHOCTH; 6 — BIIaguHa

CycraB coequHseT HECKOJIbKO KocTed. CycTaBHass MOBEPXHOCTb OJHOM
KOCTH BhIyknass. OHa Ha3piBaeTcs rojaoBkor. CycTaBHasi HOBEPXHOCTh JAPYIroOu
KocTu — BorHytas. OHa Ha3biBaeTcs BnaauHou (yriayOnenue). CycTaBHbIE MO-
BEPXHOCTU KOCTEH MOKPBITHI TJIAJKUM XPSIIOM. Xpsll OOJEerdaer ABH)KCHHE
KOCTEU B CYCTaBE.

CycraBHasg CyMKa IIOKPBIBA€T CYCTaBHBIE IIOBEPXHOCTH KOCTeW. BHyTpu
OTOM CYMKH HAaxOJUTCS IOJOCTh CyCTaBa, B KOTOPOW COAECPIKUTCS CyCTaBHAs
KUJIKOCTb. DTa )KUJIKOCTh YMEHBIIAET TPEHUE U JAENAeT KOCTU 0oJiee MOJBHXK-
HBIMU.

CycrtaBbl (uxcupyrorcsi cBs3kamu. CycTaBbl COEIMHSAIOT KOCTU Oexapa
U TOJIEHH, KOCTH IlIe4ya U npearuieubs. [lpumepsl cycmagos: KOJIEHHBIN, Ta30-
OepeHHbIH, MIIeYEBO, IOKTEBOU U APYTHE.

KoHTpoJibHBIE BOIIPOCHI
B coctaB kako# cucTeMbl OpraHU3Ma YeJI0BEKa BXOAAT KOCTU?
YTo Takoe KOCTHAas TKaHb U YTO OHA COJNEPKUT?
Ha3zoBure Ki1eTKM KOCTHOM TKaHMU.
N3 4ero cOCTOUT MEKKIIETOYHOE BEIIECTBO?
HaszoBure XxuMHUeCKUii COCTaB KOCTH.
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HazoBuTe 3HaueHNE OPraHMYECKUX U HEOPTaHMYECKUX BEILIECTB KOCTH.
Kakyto ¢popmy nmerot koctu? IlpuBenure npumepsl.
UT0 HaXOAUTCS BHYTPH IUTIOCKUX KOCTEN?

9. Pacckaxurte 0 CTpO€HUHU TPYOUATON KOCTH.

10. Uto HaxoauTcs BHYTPH TPyOUIaAThIX KOCTEH?

11. Yo Takoe «HaaKoCTHHLIA»?

12. Kak KOCTbh pacTeT B TOIIINHY?

13. Ha3oBute TUIIBI COETUHEHUS] KOCTEM.

14. HazoBute crocoObl HEMOJBMKHOTO COCIUHEHHS KocTel. IIpuBemute
IPUMEPBHI.

15. Yro Takoe nomynoAaBMKHOE coeauHenne kocren? [Ipusenure npumepsl.

16. Kak Ha3bIBaeTCs MOABUKHOE COCIMHEHHNE KOCTEN?

17. Pacckaxure 0 CTpPOCHHM CyCTaBa.

18. IIpuBeguTe mpuMepbl CyCTaBOB.

o =N

Tema 4. CtpoeHue ckeneta

Ckener 4enoBeKa COCTOUT M3 KocTel. OH SBIISIETCS IMACCHBHOM 4YacTbhIO
OTNOPHO-JBUTAaTEIbHOW CUCTEMBI.

B ckenere yenoBeka umeetcst 6onee 200 KoCTe.

B ckenere BbIACNSIIOT TpU OTAENA: 1) CKENET roJioBbl, UK YEpeIt; 2) CKEeeT
TYJIOBUIIIA WJIK OCEBOU CKENET; 3) CKeJeT KOHEUHOCTEH U UX MOsACOB (puc. 5).

CkeneT ToJIOBBI (Uepen) MMEET JBa OTAeda: 1) MO3roBoi; 2) JUIIEBOM
(puc. 6).

Mo3roBoii oTae/1 COAEePKUT 8 KoOCTei:

— 2 TeMEHHBIEC;

— 2 BHCOYHEIE;

— 1 noGuas, 1 3areimounas, 1 pemeryatas u 1 KIMHOBHIHAS.

JIuueBoi oTaen yepena coaep:kut 15 kocrei:

— 6 mapHBIX KOCTel (BEpXHss YENIOCTh, CKYJIOBas, HOCOBas, CJe3Has,
HeOHasi KOCTH, HIDKHSISI HOCOBAasi PAKOBHHA);

— 3 HemnapHbIe KOCTU (HUXKHSISL YENIFOCTh, COITHUK U MOIbA3bIYHAS KOCTB).

B Mo3roBom oTjesne yeperna HaxXoaUTCs TOJTIOBHOM MO3T.

Bce xoctu uepena, KpoMe HUXKHEH YeIIOCTH, COSANHSIOTCS] HETOIBUKHO.

Ckerner TyJsioBHIIA 00pa3yrOT MO3BOHOYHUK U IpyAHast KieTka (puc. 7).

ITo3BoHOYHMK comep:KUT 33—34 MO3BOHKA U UMeEET S OT/IeJI0B:

— IIEWHBIM — 7 TIO3BOHKOB;

— IpyZHOU — 12 IO3BOHKOB;

— MOSCHUYHBIM — 5 MO3BOHKOB;

— KPECTIIOBBIM — 5 IMO3BOHKOB, KOTOPBIE CPACTAIOTCS U 00Pa3yrOT KPECTell;

— KOMYMKOBBIH — 4—5 TO3BOHKOB, KOTOpPBIE CpPACTAlOTCI U 00pa3yroT
KOITYHK.
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Puc. 5. Cxener uenoBeka (BUJ Criepen):

1 — ueper; 2 — MO3BOHOYHBIN CTOJNO; 3 —
Kkimouniia; 4 — pebpa; 5 — rpyauHa; 6 —
mJieyeBasi KOCTh; 7 — JyueBasi KOCTh;, 8§ —
JIOKTEBas KOCTh; 9 — KOCTH 3aIrscThs; 10 —
KocTu 1msicT; 11 — (amanru mansleB pyk;
12 — moaB3omHAas KOCTh; 13 — KpecTel;
14 — no0xoBasg KOCTh; 15 — cemanuiiHas
KOCTh; 16 — OeapeHHas KocTh; 17 — Ha-
KOJICHHUK; 18 — Oousbiias OepiioBasi KOCTh;
19 — mainas GeproBas kocTh; 20 — KoCTH
MPEAIUIIOCHBL, 21 — KOCTH TUTFOCHBI; 22 —
(hanmaHTH MAIBIIEB HOT

Puc. 6. Ctpoenue yepena:
a — BUJ COOKY; 6 — BHJ criepean; 1| — JI00Has KOCTh; 2 — TEMEHHAasl KOCTh; 3 — KIHHO-
BUJIHAS KOCTh; 4 — HOCOBasi KOCTh; 5 — HOCOBas paKOBHHA; 6 — CKYJIOBasi KOCTh; 7 — COIII-
HUK; 8 — BEpXHSSA 4eIoCTh; 9 — 3yOnl; 10 — HIDKHSIS 4emocTh; 11 — 3aThUTOYHAS] KOCTH;
12 — BHCOYHAS KOCTh

11



Puc. 7. Tlo3BOHOUHBIH cTONO (BUA COOKY):
1 — atnmanT; 2 — snuctpodeit; 3 — ImIeiHbIe TO3BOHKH;
4 — rpysaHbIE TIO3BOHKH; 5 — MOSICHUYHBIE TTO3BOHKH;
6 — KkpecTell; 7 — KOIMUUK

Kaxaplii MO3BOHOK COCTOMT U3 Tela, IyTW M HECKOJIbKUX OTPOCTKOB.
Mexy TeaoM MO3BOHKAa M JIyroil HAaXOIUTCS MO3BOHOYHOE OTBEPCTHE. DTHU
OTBEPCTHsI 00pa3yloT MO3BOHOYHBIA KaHA, B KOTOPOM JIKUT CIIMHHON MO3T.
Mexay Tenamu NO3BOHKOB €CTh XpsllieBasi TKaHb (puc. §).

Puc. 8. Ctpoenue no3BoHka:
1 — oCTHUCTBIM OTPOCTOK; 2 — IO3BOHOYHOE OTBEpCTUE; 3 — Ayra Mo3BOHKa; 4 — Teyo
MO03BOHKA

[To3BoHOUHMK yenoBeKa oOpasyet 4 ghuzuonozuveckux uzeuoa:

— B IICHHOM M MOSCHUYHOM OT/IeJIaX IMO3BOHOYHUKA U3THOBI HAIIPABJICHBI
BBINYKJIOCTBIO BIiepe (J0pA03bl);

— B TPYAHOM M KPECTIIOBOM OTAenax — Haza (Kudo3bl).

®dusznonornvyeckrue M3ruObl YMEHBIIAIOT TOMYKU TPH XOJIbOE, MPhDKKaxX
u Oere, yBEIMYUBAIOT Pa3MeEpPhI TPYTHOM KIETKU U Ta3a.
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['pyanas kieTka obpazoBaHa pedpamu, FPYIUHON U TPy IHBIMU TTO3BOHKAMM.

Y 4desioBeka umeercs 12 map pedep:

— 1-7-s1 mapsl pedep COeMHAIOTCS C TPYIUHON XPAIIOM (MCTUHHBIE);

— 8—10-s mapbl COEUHSIOTCS C XPSIIOM BEpXHUX pedep (J0KHBIE);

— 11-12-1 mapel jexaT CBOOOJHO W OKAHYMBAIOTCA B MSTKHUX TKaHIX
(konebmromuecs) (puc. 9).

Puc. 9. T'pyaHas KjieTka v mosic CBOOOTHOM BEpXHEH KOHEYHOCTH:
1 — xmrounna; 2 — nomnatka; 3 — rpyauHa; 4 — HCTUHHBIE pedpa; 5 — peOepHbIN XpsI;
6 — MEUYEBUIHBIA OTPOCTOK I'PYAUHBL; 7 — JIOXKHBIE pedpa; 8 — MO3BOHOYHHK; 9 — KOIeo-
Jromuecs pedpa

B rpyaHoi#l kiieTke HaXOJsATCs Cepille, KPYIHbIE COCYbl, JIETKUE, Tpaxes,
nuiieBoa. OHa y9acTBYeT B JIbIXaTCIbHBIX JBHKECHUSX.

CkeJsleT KOHEYHOCTEH COCTOUT M3 CKeJleTa Mosca, KOTOPBIM (UKCHUpyeT
KOHEUHOCTU K OCEBOMY CKEJIETY, U CKeJieTa CBOOOJHON KOHEUHOCTH.

— CKeJlem 8epXHUX KOHeuHocmell COCTOUT U3 TUIEUEBOrO Mosca U CKeJeTa
CBOOO/IHOM BEpPXHEH KOHEYHOCTH (WJIH PYKH);

— njleyesoll nosc COCTOUT U3 JABYX JIONMATOK U JBYX KIIFOYMII;

— cxenem c80000HOU 8epxHell KoHeyHocmu (PYKH) COCTOUT U3 TPEX OTIe-
JIOB: 1y1eya (TiedeBast KOCTh), IpeAruieubs (JIOKTEBAs U JIyueBasi KOCTH) U KUCTH
(KOCTH 3amsICThs, TISACTHS U (DaJlaHT MAJIBIIEB);

— CKellem HUMCHUX KOHeYHOCmel COCTOUT U3 MOosica HUKHUX KOHEUHOCTEH
(Ta30BbIH MOSIC) U CKeJleTa CBOOOIHON HMXKHEN KOHEYHOCTH (HOTH);

— ma3o6vill nosc o0pa3yloT IBE Ta30BbIE KOCTH, KOTOPHIE CPACTArOTCS
MEXy COOOM U C KPECTIIOBBIM OT/I€JIOM MTO3BOHOUYHUKA;

— cKenem c80000HOU HUMCHelU KOHeyHocmu (HOTH) COCTOMUT U3 TPEX OTIe-
JoB: Oenpa (OeapeHHast KOCTb), TojeHu (OoJibllass U Majas OepIoBbIe KOCTH),
CTOTBI (KOCTH MPEATUIFOCHBI, TUTFOCHBI U (DaJlaHT MajbleB) U HAJAKOJICHHUKA.
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@OYHKINHU CKeJIeTa Yel0BeKa:

1) onpenenser popMy Tena u Aa€T €My OMOpPY;

2) y4acTBYET B IBM)KCHUH OTICIHHBIX YaCTCH U BCETO TEIA;

3) BBITIOJHSET 3alIUTHYI0 (PYHKIMIO: KOCTH Yeperna 3aliIIaloT roJI0OBHOU
MO3T; TPYyJHas KIETKa 3allUIIAcT CepALE, JIETKUE, TPAaxelo; Ta3 3allMIAcT KU-
IICYHUK, TIOJIOBYIO CUCTEMY.

RN R W=
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KoHTpoJbHBIE BOIPOCHI
N3 gero cocrout ckeieT yenoBeka? HazoBure ero oTaensl.
HazoBure otaensl yepena.
Ha3zoBute koCcTH MO3roBOTO OT/IEIa Yepena.
Ha3zoBute nmapHbie KOCTH JIULIEBOTO OTAENA Yepena.
HazoBute HenmapHble KOCTH JIMLEBOTO OT/ENa Yepera.
UTto 00pa3yeT CKeseT TyJI0BHUIIa YeIOBeKa?
HazoBuTe 0T€IbI MO3BOHOYHMKA M YKCJIO TO3BOHKOB KaXKI0T'0 OT/ACA.
Pacckaxure 0 cTpoeHUH IT03BOHKA.
HazoBure puznonorndeckre n3ruObl MO3BOHOYHHUKA YETIOBEKA.
Kakue ¢pyHKIMU BBITIONMHAIOT (GU3UOJIOTHYECKHE U3THOBI TO3BOHOYHH-

Ka 4yeJloBeka?

11.
12.
13.
14.
15.
16.
17.

3y10T?

18.
19.

Kaxkue xoctu o0pa3yroT rpyIHyro KIeTKy?

Ckonbko map pedep y 4esioBeKa U Kak OHU COCIUHSIOTCS C TPYAUHON?
UT0 HaXOAUTCS B TPYAHOU KJIEeTKe?

N3 yero coCTOUT CKeNeT KOHEUHOCTEM?

Ha3zoBute kocTH 1eueBoro mnosca.

HazoBuTe OTAENbl U KOCTH CKENIETa PYKHU.

Kak Ha3zpiBaeTcst mosic HUKHUX KoHeuHocTel? Kakue koctu ero obpa-

HazoBuTe OTAeINbI U KOCTH CKENIEeTa HOTH.
Kakue ¢pyHKIMM BBIONHSET CKENET YyeloBeKa?

Tema 5. MbilweyHas cucrema

MpImmbl @ CKeJleT 00pa3yroT OMOPHO-ABUTATEIBHYIO CHUCTEMY. MBIIIIIBI
SIBJISIIOTCS. aKTUBHOM YaCThIO OIOPHO-JBUTATCIIFHON CHCTEMBI. Y delloBeKa 00-
nee 600 CKeTeTHBIX MBILII] (OKOJIO /3 MACCHI TeJIa B3POCIIOTO YEIOBEKa).

MBIIIIBl COCTOSAT W3 MBIICYHONW TKaHW. OpraHu3M 4YelloBeKa COACPIKUT

[JIAJKYI0 MBIIMICYHYI0 TKAaHh M TOMEPEYHONOIOCATYI0 MBIIMICYHYI0 TKAaHb
(puc. 10).
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Puc. 10. Mpitieynast TKaHb:
a — TIajKas; 6 — TMOIePEeYHO-TI0I0caTast CKeJICTHAsS; 8 — IONEPEYHO-TI0JIOCATAs CepIeUHas

I naokas mvlueynas mramuo:

— HaXOJUTCSA BO BHYTPEHHHUX OpraHax (B CTEHKax >KelyJKa, KUIICYHUKA
Y KPOBEHOCHBIX COCYIOB);

— COCTOMT M3 OTIEJbHBIX KIEeTOK. [[nuHa knetku okono 0,1 mummumerpa.
Kietka conepXuT 0JIHO SIpO U COKPATUTENbHBIE BOJIOKHA (MUOGMUOPUILIBI);

— COKpalllaeTcsl MEJIJIEHHO U paboTaeT MOCTOSHHO.

llonepeunononocamas mviuieuHas MKAHb:

— 00pa3yeT MBIl CKeJIeTa, POTOBOM MOJIOCTH, A3bIKA, TJIOTKH, BEPXHEHN
YacTH MUILEBOJIA, TOPTAHU, MUMHYECKHUE MBIIIIBI U Tuadparmy;

— COCTOUT W3 JUIMHHBIX MBIIIEYHBIX BOJIOKOH (10 10-12 caHTHMeETpOB
mHOM). Kakoe BOJIOKHO COCTOMT U3 IUTOIUIAa3Mbl, OOJBIIOrO KOJIMYECTBA
SJlep U CIENUaIbHBIX OPraHOMI0B — MHUOMDUOPWILT C TEMHBIMU U CBETIIBIMU
y4acTKamu (IUCKaMH);

— COKpamaercst ObICTPO U OBICTPO yCTaeT.

Mvuuya cepoya oOpazoBaHa MOMEPEUHOIONIOCATON MBIIIEYHON TKaHbIO
ocoboro ctpoenus. OHa pabOTaeT MOCTOSHHO M HE YCTaeT.

Mprmbsl cofepKaT COKpaTUTEIbHbIE OCTKM aKTUH W MUO3WH. B MbImax
HaXOJISITCSl KPOBEHOCHBIE COCY/IbI, HEPBBI U HEPBHBIC OKOHYAHUS (PEIETITOPHI).

[TonepeuHonoiocaTbie MBIIIIEYHBIE BOJIOKHA 00Pa3yIoT Myuku. MEbIIIeUHbIC
My4YKHA 00Pa3yIOT CKEJIETHYIO MBIIIIY, KOTOpasi MOKPhITa KarCyJaol U3 COeINHU-
TenbHOM TkaHU. Kakias MbIIIa COCTOUT U3 Telia (MbIIIEYHOE OPIOIIKO) U CY-
XOXKUIMsS. C TOMOIIBIO CYXOXKUJIMI MBIIIIIBI PUKPEIIISIOTCS K KOCTSAM CKeJeTa
(puc. 11). MuMuyeckue MBIIIIBI MPUCOSAUHSIIOTCS OJHUM KOHIIOM K KOCTH,
a BTOPbIM — K KOXe.

1lo ghopme crenemnvie movluiysl OvI8AIOM:

— JUTMHHBIE (MBIIIIBI KOHEYHOCTEH ) M KOPOTKHUE (MEKPEOSPHBIC MBIIIIIHI );

— MHUPOKHE (MBIIIIIBI )KUBOTA);

— TOJICTHIE ¥l TOHKHE (TJTyOOKHE MBIIIIIBI CITUHBI);

— JByTiaBble (OUIIETIC), TPEXTIIaBbie (TPHIIETIC).
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Puc. 11. CtpoeHue CKeIEeTHON MBIIIIIBI:
1 — cyxoxunue; 2 — KarcyJa; 3 — IIy4O0K MBIIIEYHBIX BOJIOKOH; 4 — MBIIIEYHOE BOJIOKHO;
5 — muopuOpUIIIBI

1o @ynkyuu ckenemmuvie mvluiyvl ObLIBAIOM.:

— crubaTtenu — pacHoJIOKEHbl BIEPEIU CycTaBa (IByrjaBas MBIIILA),
pasrubareny — pacroaoXKeHbl 033U CycTaBa (TpexriaBas Meliiia) (puc. 12);

— NpUBOASILKE (PaclONOkKEHbl KHYTPU OT CyCTaBa), OTBOASAIIME (pacmo-
JIO’KEHBI KHApPYKU OT CYCTaBa);

— BpallaTeNy BHYTPb U HAPYXKY.

Ckenemmbvle Mbiluybl OeIAMCS HA 2PYNNbL MO MECM) PACHONONCEHUSL:

— MBIIIIBI TOJIOBHI (3K€BaTEIbHBIC, MUMHYECKHE);

— MBI ICH;

— MBIIIIIBI TPYAH;

— MBIIIIIBI )KUBOTA;

— MBIIIIIBI CIUHBI,

— MBIIIIBI KOHEYHOCTEN 1 UX TosicoB (puc. 13).

Puc. 12. Mpimpsi-crubareny 1 pa3rudaTen pyKH:
1 — nByriaBas MbIIa (CrudaTeNb); 2 — TpeXriiaBas MbIIIa (pa3ruoaTeb)
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Puc. 13. CkeneTHbIe MBIIIIIIEI YCJIOBEKA:

a — BUJ criepeny; 6 — BHJ ¢33y, | — KpyroBasi MBIIIIIIA TJ1a3a; 2 — BUCOYHAS MBIIIIA; 3 —
TPYIMHO-KITIOYAYHO-COCIIEBUIHAS MBIIIIIA; 4 — TPanelUeBUIHAS MBIIIIIA; 5 — OObIas TpyaHas
MBIIA; 6 — AETHTOBUAHAS MBIIIIA; 7 — ABYIVIABAs MBIIIIA; 8§ — MOPTHSHKHAS MBIIIIA; 9 — Ma-
no0eproBast Mbla; 10 — mpsimMas Ml kuBoTa; 11 — Hapy)XHas Kocas MBIIIIA JKUBOTA,;
12 — pazrudarenu kuctH; 13 — crubarenu kucty; 14 — TpexriaBasi MbIIIIa 1ieda; 15 — mmpo-
YaiIiasi MbIIIIA CIIUHBL, 16 — OoMNbIast SAToaMYHAast MBIIIIA; 17 — MKpOHOXKHAsT MbIIa; 18 —
0osbITIeOePIIOBas MBIIIIIA

PabGota MbIm — 3T0 cokpamieHue Mbii. J{ias pa®oThl MBI HYy)XHa
SHEPrusi, KOTOPyI0 OHM moiiydyaroT npu pacuierieHun ATd. PabGora mblig
umeeT pedraekTopHbIil XapakTep. Peduiekc — 3To oTBeTHast peakiiusi opranu3ma
Ha pa3Jpa)k€HHE C Y4YaCTHEM HEpPBHOM cucTeMbl. B oTBeT Ha pasapaxeHue
B MBILIEYHBIX PELENTOpPax BO3HUKAET BO30YykJeHue (MUMIyibc). Bo3Oyxnenue
OT PELENTOPOB NEPENAETCs MO LEHTPOCTPEMUTEIbHBIM (UyBCTBUTEIbHBIM) HEMl-
pOHAM B CIIMHHOM MO3T, I'/I€ HaXOJASTCS BCTABOYHBIE HEMPOHBI, @ U3 CIIMHHOTO
MO3Ia B MBIy UMIYJIBC UIET MO LEHTPOOEKHBIM (JIBUTATEIbHBIM) HEHPOHAM.
B oTBeT Ha 3TO MBIIIIA COKPALAETCS.

[TyTh, 10 KOTOPOMY HPOXOAMUT BO30YKJECHUE, HA3bIBACTCS pehieKmopHOu
oyeoti. PeduektopHasi 1yra COCTOMT M3: PELENTOpa, LEHTPOCTPEMHUTEIHLHOTO
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HEHpPOHAa, BCTABOYHOI'O HEMpPOHA, HEHTPOOEKHOT0 HEeWpoHa, MBIIILKI (padoumii
opran) (puc. 14).

Puc. 14. Cxema ctpoeHus peaeKTopHO# IyTH.
1 — peuenrtop; 2 — YyBCTBUTENbHBIH HEHMPOH; 3 — BCTaBOYHBIN HEHpOH; 4 — IBHUTATEINb-
HBI HEHPOH; 5 — pabouwmii opraH

CkeneTHble MBIIILBI WHHEPBUPYET COMATHYECKass HEpPBHAs CHCTEMA.
Omna oOecrieuynBaeT OBICTPYIO PEAKIIMIO MBIIII] Ha pa3IpaKeHue.

Kpome TOro, Msliinel MHHEPBUPYKOTCA M BET€TATUBHOU HEPBHOW CHUCTE-
MO, KOTOpasi CTUMYJIUPYET UX pab0OTOCTIOCOOHOCTb.

Ponv omoenoe yenmpanvruou Hepsnoui cucmemvl (L[HC) 6 pecynayuu
pabomvi mviuuy.

— CpEeIHUN MO3T OCYIIECTBIISECT PErYJISIIUI0 TOHYCA MBIIIIII;

— MO3XEYOK 00eCIeurBaeT paBHOBECUE U KOOPAUHAIIUIO IBUKEHUM.

DYyHKIUM MbIIIILL:

— BMECTE CO CKEJIETOM OHHU ONPENENAIoT hopmy Tena;

— 00ecreunBaroT MOJ0KEHUE U IBUXKEHUE Tea;

— 00ecreunBaloT JAbIXaTeNbHbIC JBW)KEHUS, JIBJKCHHE TIJa3, *XEBaHUE,
[JIOTAaHUE, MUMUKY;

— Y4YacTBYIOT B 00Opa30BaHUU PEUHU.

KoHTpoJibHbIE BONPOCHI
Kakue Bubl MBIIIEYHON TKAHU COJACPKUAT OPTraHU3M YEJIOBEKA?
I'ne maxomutcs rimagkas MbeIleuHas TKaHb?
Kaxkoe cTpoenue umMeer riajkasi MbIllI€UHAs] TKaHb?
Yro oOpazyeT nmomepeyHonoaocaras MbIIIIeYHAs] TKAHb?
Kakoe cTpoeHue nMeeT nomnepeuHononocarasi MlllieuHasi TKaHb?
Kakast Tkanb oOpasyer MbllIy cepama?
Kaxk Ha3npIBaroTcs O€JIKH MBILIIT?
PacckaxuTre 0 CTpOCHUU CKEJIETHOW MBIIIILIBI.
Kak npukperisitoTCs MbIIIIbI K KOCTSM?
. Kak pensitcst Mprnsl mo gpopme?
. Kak nensitcst MpItiel mo GyHKIum?
. HazoBuTE rpymbl MBIIIIL] IO MECTY PACTIONOKECHHUS.
18
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13. Uto Takoe paboTta MbI1IIL?

14. Yto takoe peduekc?

15. Yto HazbiBaeTcs pedaeKTOpHON Ayrou?

16. HazoBute yactu pedieKTOpHON AyTH.

17. Kakue ornensl [IHC perynupyrot paboty MbIIi?
18. Kakue ¢hyHKITUN BBITIOTHSIIOT MBIIIIIHI?

Tema 6. BHyTpeHHAA cpena opraHnsma.
KpoBb u ee chyHKLUN

[TonsiTue 0 BHYyTpeHHEH cpeie opranui3Ma npeanoxeHo B 1878 r. ppanirys-
ckuM usnonorom K. beprapom.

Bce kneTkn opraHuzMa HyXIaroTcs B IOCTYIUIEHUH MUTATEIbHBIX BEIIECTB
u O, U B yJAaJICHUU TPOJYKTOB >KU3HEAEATENbHOCTU. CBA3b MEXy OpraHamu
JbIXaHUs, TUIIEBAPEHUS, BBIICJICHUS U BCEMU KIIETKAMHU OpraHu3Ma oOecreyu-
BaeT BHYTPEHH:IS Cpesia OpraHus3ma (KpoBb, TKaHEBas KUIKOCTh, JIUMPa).

TkaneBasi )KUAKOCTb HAaXOAUTCS MEXKIY KJIETKAMU TKAHEH M OpPraHOB.
[1na3mMa mpoxoIuT U3 KPOBU Y€pe3 CTEHKU KamWUIAPOB U 00pa3yeT TKaHEBYIO
KUIKOCTh. M3 Hee KIETKH MOoy4aroT NUTaTelbHble BeniecTtsa U O,. B TkaHeBy10
KUAKOCTh KIeTKH BbyIensaioT CO, u Japyrue mnpoayKThl OOMEHa, KOTOpbIE
MOCTYNAalOT B BEHO3HYIO YacTh KamWUIApOB. TKaHEBasl KUAKOCTb IO COCTaBY
[OXO0Ka Ha IUIa3My KpOBM, HO HE coJepkuT OenkoB. KomnuecTBo TKaHEBOIi
YKUJIKOCTH 0K0JIO 20 JTUTPOB.

Jlumdpa — 310 MomouHo-Oenast xkuaKkocTh. [lo coctaBy OoHa moxoxa Ha
a3My KpOBH, HO COACPKHUT MeHblle OenkoB. OHa oOpa3yercs U3 TKaHEBOM
KHUJIKOCTU U JIBIXKETCS 1o uMpatudeckuM cocyaam. 1o xony aumdaruueckux
COCYIIOB pacrojaratorcsi Jumdparuyeckue y3iabl. M3 naumdarnyeckux ys3ioB
B uM@y nocTynarT JuM@pouutsl. Camble KpyIHbIE JUM(PATHUECKUE COCYIbI
00pa3yroT I'pyIHOW W MpaBblii JUMQpATHUUYECKUN MPOTOKU, KOTOPHIC BIAJAIOT
B BEPXHIOIO MOJIYI0 BEHY. B CyTKHM B KpOBb BO3Bpamiaercs okojo 1-3 nutpos
JTUMQBL.

®Oyuknuu aumesbi: 1) pactipeaenser H,O B opranusme; 2) 3aniuTHasl.

KpoBb — 370 x)ujkas coeuHUTENbHasA TKaHb. KpoOBb — OCHOBHAs 4acTh
BHYTpEHHEW cpenpl opranusma. Kposw cocraBisier 7-8 % macchl Tena. Opra-
HU3M Y€JI0BEKA COAECPKUT OKOJIO 5—6 JIUTPOB KPOBH.

DYHKUMHA KPOBHU:

— JbIxaTenbHas (IEPEeHOCHUT OT OPraHoB JbIXaHusd K TKaHsaM O, u oOpart-
Ho — COy,);

— nuTaTenbHas (IEPEeHOCUT MUTATENbHBIE BEIIECTBA OT MUIIEBAPUTEIBHON
CUCTEMBI K TKaHAM);

— BbIJENUTENbHAS (MIEPEHOCUT MPOIYKThI JUCCUMUIISIIUU K OpraHaM Bbl-
JIeTICHHS);
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— peryiaropHas (MepeHOCUT TOPMOHBI U OMOJIOTMYECKU aKTHUBHBIC Bellle-
CTBa K TKaHIM);

— 3ammTHAas (3allMIIaeT OpraHu3M OT MUKPOOOB);

— TEpMOperysiTopHas (IIOMOTaeT COXpaHsATh TEMIIEpaTypy Tela);

— TroMeocTaTudeckas (oAep >KUBAET MOCTOSHCTBO BHYTPEHHEH Cpeibl).

KpoBb coctoutr u3z (popMEeHHBIX 3JIEMEHTOB (KJIETOK KPOBHU) U KUAKOTO
MEXKJIETOYHOI'O BelllecTBa (I1J1a3Mbl).

Ilna3zma — GecupeTHas xuakoctb. OHa comepxkuT 90-92 % BoABI, MUHE-
pajbHbIE COMU (COJIM KaJIbIIUsl, Kajus, HATPUsI) U OPraHUYECKUE BEUIeCTBA (Ku-
PBI, OCJIKH, YTIIEBOJIBI).

KiieTkn KpoBM — 3TO 3pUTPOLUTHIL, IEHKOUUTHI U TPOMOOLUTEI (puc. 15).

Puc. 15. DopMeHHBIE 3]IEMEHTHI KPOBHU:
1 — spurpouuTtsl; 2 — nmuMpOUnT; 3 — MOHOUUT; 4 — HEUTPOPHIIBL, 5 — PO3MHOQHIBL
6 — 6a3zo¢wi; 7 — TpOMOOLIUTHI

OpUTPOUUTHI — KPACHBIC KICTKH KPOBH. DPUTPOIUTHI UMEIOT (hopmy
JIBOSIKOBOTHYTBIX JUCKOB. OHM HE HUMEKT sapa. Juamerp >pUTPOILMTOB
7-8 MUKPOMETPOB. IDPUTPOIUTHI 00pa3ylOTCsl B KPaCHOM KOCTHOM MO3TE€.
OpuTpouuThl KUBYT okosio 120 aHeil. B spuTpouuTax conepkuTcs 6elok reMo-
ri100uH. ['eMornoOuH oKkpalmBaeT KpoBb B KpacHbIU 1BET. B cocTaBe remoriio-
6uHa MMeeTcs Kene30. B 1 MM’ KPOBH COLEPIKUTCS 4—5 MHILUIMOHOB SPHTPOLIH-
TOoB. OHU pa3pylIalOTCA B MIEUYEHU U CEIE3EHKE.

Dyukyus spumpoyumos mpavcnopmuas: 1) onu npuHocsaT O, K TKaHIM
u opranam; 2) yHocsaT CO, OT TKaHEW W OpPraHoB B JieTKHWE. DTO OOBICHAETCS
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CITIOCOOHOCTHIO TEMOTJIO0MHA MPUCOSIUHSITH UM OT/IaBaTh KUCIOPOJ WU yTJie-
KUCJIIBIN Ia3.

B aprepuanbHoil KpoBU reMorioOuH coeaunsiercss ¢ O, u oOpa3yeT OKcu-
remor;ioOuH. B BeHo3HOI KpoBHU remoriobun coenuuserca ¢ CO, u obpaszyer
KapOreMorJIo0uH.

Konnentparus CO B Boznyxe a0 0,1 % omacHa mist >ku3HH. ['eMorioOuH
coequnsiercss ¢ CO u o6pa3yercs KapOOKCUTEMOTIIOOHH.

JleikouMTHI — 3TO Oenble KIETKH KpoBH. OHM HMMEIOT HEMOCTOSHHYIO
dbopmy Tena u sapo. s mepenBIKEeHUs! JICUKOIUTHI 00pa3yloT JIOKHOHOKKH.
PasMepsl JIEHKOIMTOB 6 —25 MHKpOMETpoB. B 1 MM’ KpOBH COIEPIKHTCS
6-8 ThICAY JIEUKOUMTOB. JIEMKOIUTHI 00pa3yrOTCsl B KpaCHOM KOCTHOM MO3re€,
cene3eHke, TuMdarnueckux ysnax. Jledkouutsl xxuByT 2-4 nHs. Pazpymarorcs
B CE€JIE3CHKE, B TMM(ATHIECKUX y3TaxX.

Buowr netikoyumos: 6a3opuibl, 303MHOPUIBI, HEUTPOPHUIBI, MOHOIUTHI,
JTUMQOLIUTHI.

OcHoBHast (QyYHKIUS JEHKOLMTOB — 3allldTa OpraHu3Ma OT OaKTepuii,
Yy>KEPOJIHBIX OEJTKOB, HHOPOJHBIX TEJ. DTO MPOUCXOAUT OJarogaps ux crnocoo-
HOCTH K ¢arouutosy. JIum@pouutsl 00pa3yroT 3alllUTHBIE OSJIKH — aHTUTENA.

TpoMGOUMTBI — 3TO KPOBSHbIE IIACTHHKH. OHM He HMEIoT siapa. B 1 M’
kpoBu coaepxkutcs 180-320 Teicsia TpomOonHTOB. DOpMa TPOMOOITUTOB OKPYT-
Jasi WU OBajbHasA, pa3Mmepbl 2—5 Mukpomerpa. TpomMOOUUTHI 00pa3yroTCs
B KPacHOM KOCTHOM Mo3re, XKuByT 8—11 mHeit. Paspymarorcss TpoMOOIUTHI
B cene3eHke. DyHKIMs TpPOMOOIIUTOB — y4acThe B CBEPThIBaHUH KpoBU. CBep-
THIBAaHHE KPOBU 3allIMIINAECT OPraHU3M OT MOTEPU KPOBU MPU KPOBOTCUCHUSIX.

KonTpoJibHBIE BOIIPOCHI
Uro o0pasyeT BHYTPEHHIOIO Cpeay opraHuzma?
['ne Haxonutes 1 U3 yero oopasyercs TKaHeBask KUIAKOCTh?
UTo nosy4aroT KIETKH U3 TKAHEBOU KUIKOCTH?
UTo BBIACIAIOT KJIETKUA B TKAHEBYIO KUAKOCTH?
UYro Takoe numda? HazoBure coctaB muMdBbI.
N3 gero obpaszyetcs mumpa?
Uro pacmonaraercs mo Xoay JUMQpaTHIeCKuX COCya0B?
HazoBute ¢pynkimm mumdsl.
Uto Takoe KpoBb?
. HazoBute pyHKIMH KPOBH.
. M3 yero coctout KpoBb?
. UTo colepKuT 1aa3zma KpoBu?
. Ha3oBure Ki1€TKM KpOBHU.
. Onuimmre cTpoeHre 3pUTPOLIUTOB.
. CKOJIbKO JHEH KUBYT APUTPOLIUTHI?
. Kak Ha3biBaetcs 0enok sputrporuToB? Kakue QyHKIIMN OH BBIOTHSET?
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17. CKOIBKO SPUTPOLHTOB COACPKHUTCS B 1 MM KpoBH?

18. I'me oOpasyroTcs U re pa3pylaroTcs SPUTPOIUTHI?

19. Kak oOpa3ytorcs OKCUreMOrjoOuH, KapOreMmorioOuH U KapOoKcure-
MOTJI00UH?

20. HazoBuTte GyHKIIUU SPUTPOLIUTOB.

21. OnummuTe CTpOCHUE JIEHKOIUTOB.

22. CKOJBKO JHEN KUBYT JCHKOIUTHI?

23. CKOJIBKO JTEHKOIUTOB COACPKHUTCS B 1 MM’ KpoBH?

24. I'ne 0Opa3yroTCs U e pa3pylarTcs JeHKOIUTHI?

25. HazoBuTe BUbI JICUKOIIUTOB.

26. HazoBuTe (yHKIIHIO JIEHKOIIUTOB.

27. Onumure CTpOeHHe TPOMOOIIUTOB.

28. CKOIBKO TPOMOOLMTOB CONEPKUTCS B | MM KpoBH?

29. CKONbKO IHEH KUBYT TPOMOOIUTHI?

30. I'me oOpasyroTcs U re pa3pymarTcs TPOMOOIUTHI?

31. HazoBure ¢pyHKIINIO TPOMOOIIUTOB.

Tema 7. KpoBeHOCHas cuctema.
CTtpoeHue u paboTta cepgua

Cucrtema, koTopas obecrednBaeT KpOBOOOpalleHHE, Ha3bIBaeTCs KpOBe-
HOCHO#I (cepae4HO-cocyaucToil). OHa COCTOMT M3 cepAla U KPOBEHOCHBIX
COCYJIOB.

Cepane — LEHTPAIBHBIM OpraH KPOBEHOCHOM CHUCTEMBI. DTO MBIIICYHBIN
opran. Macca cepana 200-300 rpamm. Cepjiie pacioioKeHO B TpyIHOU MOJIOC-
TU cieBa. OHO HaXOAUTCS B OKOJIOCEPICYHOMN CyMKe.

Okomnocepaeunas cymka (mepukapa) oOpasyercss U3 COEIUHUTEIIbHOU
U dnuTenuanbHou TkaHend. OHa 3ammmaer cepaue. Ilepukapa BblIEnseT Kua-
KOCTbh, KOTOpasi YMEHbBIIIAET TPEHUE ceplia Bo BpeMsi padoThI (puc. 16).

Puc. 16. Ctpoenue cep/la 4eioBeKa:

1 — MeXoKemyno4yKkoBas TEPEropojKa;
2 — neBbIN KemyAodeK; 3 — CTBOpYATHIC
KJananel; 4 — JeBO€ mpeacepaue; 5 —

HOJYJIYHHBIN KJalaH B yCTbe aOpThl; 6 —
JeBasi JerouHas apTepusi; 7 — Jyra aopThl;
8 — BepxHss mojiasg BeHa; 9 — MONIyIyH-
Hbl€ KJalaHbl B OCHOBAaHUMU JIETOYHOI'O
ctBona; 10 — mpaBoe npencepaue; 11 —
IpaBbIif Kemy10ueK
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Crenka cepana umeer 3 cnosi: 1) sndokap0 — BHYTPEHHUH CJIOW, KOTO-
PBI COCTOUT U3 AMUTENUATBHON TKaHU; 2) MUOKAPO — CPETHUMN CIOU, KOTOPBII
COCTOUT H3 MONEPEYHO-NI0JOCATOW MBIIIEYHOM TKaHU OCO0Or0 CTPOCHHUS;
3) snuxapo — HAPYKHBIA CIION, KOTOPBIA COCTOUT M3 COCIUHUTEIBLHON TKaHH,
MOKPBITON SMUTENUEM.

Ceparuie umeet 4 kamepbl: 2 nipefcepaus (J€Boe U MpaBoe) U 2 KeTy109Ka
(JieBblii M TpaBblil). Mexay npeAcepaAusiMU U KEIyJOYKaMU €CTh OTBEPCTHS.
OHu cogepkar cTBOpYaThie KJIANMAaHbL. MexXay JEeBbIM MPEACEPANEM U JIEBBIM
KEITYyTOYKOM HaXOJUTCS JBYXCTBOpYAThIM KiamaH. Mexay mpaBbIM Mpeacep-
JUEM U MPABBIM KEIYJIOYKOM HAaXOAUTCS TPEXCTBOpUAThIM KianmaH. KiamaHel
OTKPBIBAIOTCSI TOJIbKO B CTOPOHY KeNyA0uKOB. CyXOKUJIbHbIE HUTU, KOTOPHIC
COCIMHSIOT CTBOPKHU KJIAMIAHOB C MBINIIIAMHU CTCHKHU KEITYI0YKOB, HE TAlOT 00-
pPaTHOTO JIBH>KCHUSI KPOBH U3 KETyI0UYKa B IIPEICEPIUeE.

K mpaBomy npencepanio moaXoAsT 2 MOJble BEHbI, K JEBOMY IIPEACED-
U0 — 4 Jjierounbie BeHbl. OT MPaBoro xeiny/104Ka OTXOAUT JIErOYHOM CTBOI,
KOTOPBIN 3aTeM paszzenigercs Ha 2 jeroyHsie aprepuu. OT JIEBOro KelyJouKa
orxoaut aoprTa. OT aopThl UAYT 2 KOpOHAPHBIE apTepuu (BEHEUYHBIE), KOTOPHIE
MATAIOT KPOBBIO MBILIIY CEPALIA.

B MecTax BbIX0OAa KPOBEHOCHBIX COCYAOB M3 JKEIYJIOYKOB UMEIOTCS MOJIY-
JYHHbIe KJIanaHbl. JTH KJaMaHbl HE MPOMYCKalOT KPOBb M3 COCY/IOB 0OpPATHO
B JKEJTYI0UYKH.

PaGoTa cepama — 3to ero cokpamenus. Cepane padoraer purMuaHo. OHO
cokpamaetcst 70—75 pa3 B 1 munyty. CepaeuHblii HMKJ COCTOUT U3 Tpex (as:

1. Cokpamenne npeacepauit (cucroqa mpeacepauii) — 0,1 cek. B 3to
BpEMsI KPOBb MOCTYNAET U3 MPEACEPIU B KEITyJOUKH.

2. CokpallleHHE KEIIyJOUYKOB (cucTosa xkKeayaoukoB) — 0,3 cek. B at0
BpEMsI KPOBb U3 JKEJIYJJOYKOB MOCTYIAET B COCY/IbI.

3. O6mas may3a (amacrosna) — 0,4 cek. B 310 Bpems paccialmustoTcs
Ipeacepaus 1 sKemya0UKH.

CoxkparieHusi npeacepanil 1 KelyJouyKoB U 001as may3a — 3TO cepoey-
notd yuxa. OAUH cepaeuHbll Uk npojaomxaercs 0,8 cek. Bo Bpems nukia
npeacepaus padoraroT 0,1 cek., a 0,7 cex. orapixaror. Kemygouku paboTaroT
0,3 cek., a 0,5 cek. ornmpixarT. [loaToMy cepaeuHass Mbia paboTaeT BCIO
KU3Hb U HE yCTAaeT.

PaGota cepama perymupyeTcss BereTaTMBHOH HEPBHOH CHCTEMOIi.
CuMnarnyeckas HEpBHAsl CUCTEMA YCHIIMBAET U YCKOPSAET COKpAILCHHs cepAala.
[TapacumnaTuyeckas HEpBHas CUCTEMA 3aMeUIIeT padoTy cepaua.

PaGoty cepama perynupyroT u OHOJIOTMYECKH AKTHBHbIE BelleCcTBA:
TOPMOHBI Y MOHBI. Perynsius paboThl cep/ilia ¢ y4acTUeM TOPMOHOB Ha3bIBAET-
Cs eymMopanvHou pecynsayueu. AJpeHaauH (TOPMOH HAJMOYEUYHHKOB) U HOHBI
KaJlbLIMs YCUJIMBAIOT paloTy cepAala. AIETHIXOJUH U UOHBI Kajlusi OCialstoT
paboTy cepaua.
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KonTposbHbIe BONPOCHI

UTto Takoe KPOBEHOCHAsI CUCTEMA U U3 Y€TO OHA COCTOUT?
Uto sBisieTCs EHTPAIbHBIM OPraHOM KPOBEHOCHOU CUCTEMBI?
I'ne naxogurcs cepaue?
N3 xakux TkaHel oOpa3oBaHa OKoJiocep/ieyHasi CyMKa?
YTO BBIIETSAET OKOJIOCEPACUHAs CyMKa?
Ha3zoBure ciou cTreHku cepaua.
N3 xakux Kamep cocTouT cepaue?
Kakoli knamaH HaxoOJWTCS MEXKAY JIEBBIM MPEACEPIUEM U JIEBBIM
KEITYJTOUKOM?

9. Kakoll kmanaH HaXOIWUTCS MEXAY IPaBbIM IPEACEPAUEM U IPABbIM
KEITy10UKOM?

10. HazoBute GyHKIINIO CTBOPYATHIX KIANIaHOB.

11. Kakue cocyapl NOAXOIAT K TPABOMY U JIEBOMY MPEACEPAUIM?

12. Kakue cocyabl OTXOIAT OT MPABOTO U JIEBOTO JKEITYI0UKOB?

13. Kakue knamaHbl HaXOASATCA B MECTAaX BBIXOJa KPOBEHOCHBIX COCYIOB
13 KEITyA0UYKOB?

14. Yto Takoe pabora cepua?

15. HazoBure ¢assl cepaednoro mnukia. Yto npoucxoauT B Kaxaou dasze?

16. Yto Takoe cepyieunbii uki1? CKOJIBKO BPEMEHHU OH MPOJA0JDKACTCA?

17. Yro perynupyeT paboTty cepama?

18. Kak u3menstor paboTy cep/iia CUMIIATUYECKas U IMapacuMITaTUYecKast
HEpBHas cucrteMa?

19. Yrto Takoe ryMmopanbHas peryJisinus?

20. Kak aapeHaJIiH ¥ alleTUIXOJIUH BIUSIIOT HAa paboTy cepaua?

S AR

Tema 8. CtpoeHue cocynoB. Kpyrn kpoBoobpalueHus

IIpu cokpalieHur cepiiia KPOBb IOCTYIMAaeT B KPOBEHOCHBIE COCY/IBI.
KpoBeHocHast cucrema umeeT 3 BHJA COCYAOB: apTCPHH, KAIUJUIAPHI U BEHBI
(puc. 17).

Puc. 17. KpoBeHOCHBIE COCYIbI:
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a — Kanwuip; 6 — BEeHa; 8 — apTepusi: | — COCAMHUTEIBHOTKAHHBIA CIIOH; 2 — TJIaJKO-
MBIIICYHBIN CIIOH; 3 — CIIOM JIACTUYCCKHUX BOJIOKOH; 4 — SHAOTCIHUI

ApTepum — 3TO COCYJbI, KOTOpPbIE HECYT KPOBb OT Cepjilla K OpraHam
u TkaHsM. Camas KpymHasi apTepusi B OpraHu3Me uejioBeka — aopTa (AuameTp
10 2,5 caHTUMETPOB). B apTepusix KpoBb ABMKETCS MO OOJIBIIIUM JaBICHUEM.

Cmenka apmepuit umeer TpU ciosi: 1) HapYXXKHbII — COEIMHUTENIbHAS
TKaHb; 2) CPEAHUIA — CJIOW TIaJKUX MBIIII] U 3JIACTUYECKUE BOJOKHA; 3) BHYT-
PEHHUI — 3nUTeNnuaIbHas TKaHb. TaKue CTEHKU MPOYHBIEC U 3aCTHYHBIE.

Kpynusie aprepun pacnanaroTcst Ha 0oJjiee Mellkie apTepun. Meskue apre-
pHUU pacmaiarTcs Ha apTePUOIIbl. APTEPHUOIIBI PACTaIal0TCs HA KATUIUIAPHI.

Kanuaasippl — cambie Menkue cocynbl. MIX CTEHKa COCTOHWT W3 OJHOTO
CJIOSl DMHUTENUATBHBIX KIETOK. /[maMerp KanmwuigpoB OKOJO 7 MHUKPOMETPOB,
TOJIIMHA CTEHOK OKoio 1 mukpomerpa, nnuna 0,2—0,7 mwimumerpa. OO1as
TLIOMAb CeYCHNS BCEX KAMMILIAPOB Tela cocTaBsieT 6300 M.

Yepez cmenky Kanuiisapos npoucxooum oomen gewyecms u 2a3os: 1) nura-
TeJIbHBIC BEIIECTBA U KUCIOPOJ U3 KPOBU UEPE3 CTEHKHU KAMUJUISPOB BBIXOIST
B TKaHU; 2) IPOIYKThI OOMEHA BEIIECTB M YIJICKUCHBIN a3 U3 KIETOK M TKaHEH
UIYT B KAITUJUISAPHI.

Kanumnsipel COeAMHSIOT MEJIKHUE apTepUU U BEHBI.

BeHnbl — cocy/ipl, KOTOpbIE HECYT KPOBb OT OPraHOB M TKaHEH K CEepALLy.

Cmenka eéen vMeeT TpU cilos: 1) coelMHUTENbHAS TKaHb; 2) MbIIICYHAS
TKaHb; 3) anuTenraibHas Tkadb. CTEHKH BEH 0oJiee TOHKHE, 9YeM CTCHKU apTEePHi.

BeHbl MMEIOT TOTyJIyHHBIE KJIalaHbl, KOTOPHIE HE JAl0T KPOBH JABUTATHCS
oOpatHo. /laBneHne KpoBU B BeHAX HEOOJBIIIOE (B MOJIBIX BEHAX OTPHUIIATEIHLHOE).

JIBUKEHME KPOBU IO COCYJIaM HA3bIBAETCS KPOBOOOpAIIIEeHHEM.

Cocynpl B OpraHm3sMeé 4ejoBeKa 00pa3yloT 2 Kpyra KpOBOOOpAILLEHUS:
OoJbII0M U Manblil (puc. 18).
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Puc. 18. Cxema KpyroB KpoBoOOpaIeHus:

1 — wmaunblif Kpyr KpoBooOpaiueHus; 2 —
OOJIBIIION KPyT KpOBOOOpAIIeHHs; 3 — aop-
Ta; 4 — JIETOYHOM CTBOJI; 5 — JIETOYHEIC
apTepuu; 6 — JIETOYHBIE BEHbI; 7/ — KaIlWJI-
JSIPBI AJIbBEOJT; 8 — KaMWLISPhl BHYTPEHHHUX
opraHoB; 9 — mnpaBoe npexacepaue; 10 —
npaBblii xenyaodek; 11 — neBoe mpencep-
nue; 12 — neBblid xenmyaouek; 13 — Oprom-
Has aopta; 14 — HIKHSS 1onas BeHa; 15 —
BEpXHSIS MOJIasi BEHA

U 3aKaHYMBAECTCSA B IPABOM Ipeacepaud. JleBas 4acTh cepaua COLEPKUT apre-
pUANBbHYIO KpOBb. ApTepuanbHas KpOBb COJEPKUT IUTATEIbHBIE BEIIECTBA
1 MHOTO Kuciopoza. [Ipu cokpaiieHuu aeBoro kemy104ka KpoBb UAET B aOpTYy,
OT KOTOPOM OTXOJIAT apTEPUH K OpraHaM. ApTepuH B opraHax oOpa3yroT Kanui-
aspbl. Uepes3 CTEHKYy KanwuIApoB B TKaHW MAET KUCIOPOJA U NMUTATEIbHbIE Be-
IIECTBA, a U3 TKaHEH nmocrynatoT npoaykTel oOMeHa u CO,. KpoBb kanuuisipoB
cobupaercs B MeIKUE BeHbI. V3 MEIKUX BEH KPOBb COOMpAETcs B J1BE OOJIbLINE
BEHBl — BEPXHIOKO IIOJIYI0 BEHY M HIJKHIOIO IIOJIYIO BeHy. lloiibie BEHBI HECyT
BEHO3HYIO KpOBb B IpaBoe mnpencepaue. IIpaBas yacte cepama COIEpKHT
BEHO3HYIO KpOBb. BeHO3Hast KpOBB COAEPKUT NPOAYyKThl oOMeHa u MHOro COs.

Bo ecex apmepusix 6onbuio2o kpy2a kpoeoobpawenus mevem apmepuaib-
Has KPOBb, a 6 6eHAX — 6EHO3HAA.

Maublii Kpyr KpoBooOpamieHusi (JEro4yHblii) HauMHAeTCsd OT IPaBOro
JKEJIyJJ0UKa U 3aKaHYMBACTCS B JIEBOM Ipeacepauu. M3 npasoro xeiryao4yka Be-
HO3HAs KPOBb UJET B JISTOYHOW CTBOJI, 4 3aTE€M B 2 JIETOYHBIE apPTEPUU, KOTOPBIE
HECYT €€ K JIETKUM. B Jerkux aprepuu pacrnajgaroTcsi Ha 60oj1ee MeJIKUe apTepuu,
3aTeM Ha Kanwuisipbl. Kanmmisspel OKpy»KarT CTEHKH AJIbBEOJI, B KOTOPBIX IPO-
UCXOJIUT ra3000MeH: u3 KpoBH BbIXOIUT CO,, a B kpoBb npuxoaut O,. Aprepu-
aJlbHAasi KPOBB 110 4-M JIETOYHBIM BEHaM IIOCTYIAET B JIEBOE IIPEICEPAUE.

B apmepusx manozo kpyea kposoobpawenus Kpob 6eHO3HAS, 6 6EHAX —
apmepuaivbHasi.

KoHTpoJibHbIE BONIPOCHI
1. Ha3zoBute BuIbI COCYI0B KPOBEHOCHOW CUCTEMBI.

26



il

5.

Kakue cocynpl Ha3bIBatOTCA apTeprUsAMu’?

Kakoii cocyn Ha3zpiBaeTcst aopTon?

CKonbKO C10€B UMEET CTeHKa aprepuii? HazoBure ux.

Kak Ha3pIBaroTCsA caMble MEJIKHE KPOBEHOCHBIE cocylsl? M3 yero co-

CTOMT UX CTEHKa?

6.
7.
8.
9.

10.

meHus?

11.
12.
13.
14.

UTo mpoxXoauT Yepe3 CTEHKU KamuIsipoB?

Kakue cocy/ipl Ha3bIBalOTCS BEHAMU?

CkoJbKO c10€B UMeeT cTeHKka BeH? HazoBute ux.

Urto Ha3bIBaeTCS KpoBOOOparieHuem?

['me waumHaeTcs W TJ€ 3aKaHYMBAETCA OOJBIION Kpyr KpoBooOpa-

Kakyro KpoBb cOnEpKUT JIeBas 4yacTh cepaua’?

Kakyto KpoBb COIEpKUT NpaBas 4acTh cepaua?

['ie HaunHaeTCs U rje 3aKaHYMBACTCS MaJbld KpyT KpoBOOOpauieHus ?
Kakast KpoBb COAEPIKUTCS B JIETOUHBIX apTEPUSIX U JIETOUYHBIX BEHAX?

Tema 9. [IbixaTenbHasa cuctema.
CTpoeHune opraHoB AblXaHUA

JlpixaHue — 3TO MPOIECC, KOTOPHIM 00ecrneynBaeT ra3000MeH MEXKIy

OpraHu3mMoM Hu BHEIIIHEH CpGI[OP'I. B PE3YIIbTATC AbIXaHUSA B KICTKH IIOCTYIIACT

02 u ypansercs CO2.

OOMeH ra3oB MEXIy BHEIIHEH Cpelod W OpraHu3MOM OCYILECTBIISIETCS
AbIXaTeJbHOM cHCTeMOM. J[pIXxaTelbHas CUCTEMa COCTOUT U3 JbIXaTEIbHBIX
NyTe U OpraHoB AbIXaHUs (JIETKUX).

JbIXaTeJbHbIe IMYTH: HOCOBAsl MOJIOCTh, HOCOTJIOTKA, FOpPTaHb, Tpaxes,
OpOHXH, OPOHXUOJIBI.

Uepes3 HO3ApU BO3yX MOCTYIMAET B HOCOBYIO MOJI0CTh. OHA pa3ziesieHa Ko-
CTHO-XPSAIIEBOM NEPErOpoOJIKON Ha MPABYIO U JIEBYIO MOJIOBUHBI. Kaxnas moso-
BUMHA MUMEET TPU HOCOBBIX XO0Ja. B HMKHUU HOCOBOM XOJ OTKPBIBACTCS KaHAI
CJI€3HOM xene3sl (puc. 19).
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Puc. 19. HocoBasi moJIOCTb:
1 — HO37Aps; 2 — N00HAas ma3yxa; 3 — HOCOBBIE PaKOBUHBI; 4 — KIMHOBUIHAS Ma3yXxa; S — HO-
COIJIOTKA

OnurenuanbHas 0007109Ka HOCOBOM MOJIOCTH COJIEPKUT PECHUYKH, JKEJIE3bI
Y MHOTO KPOBEHOCHBIX COCYJI0B. KpoBb cOrpeBaeT BO3AyX B HOCOBOM IOJIOCTH.
PecHnuku snurenus o4MIIArOT BO3AYX OT IbulM. ClH3b Kele3 3alepKUBAET
MUKpOOBI. B HOCOBOI MOJIOCTH €CTh OOOHSATEIBHBIE PELENTOPhI, KOTOPHIE BOC-
IPUHUMAIOT 3aMaxu.

W3 HOCOBOI1 MONIOCTH Yepe3 BHYTPEHHUE OTBEPCTUS (XOaHbBI) BO3AYX UICT
B HOCOIJIOTKY, 3aT€M B ropTaHb. BXoa B ropranp 3aKkpblBaeT HaJArOpTaHHBIN
xps. l'oprans o0pa3zoBaHa XpsAmamMy U Melamu. [1ogocte ropranu nokpeiTa
CIU3UCTOU 000JI0YKOU. Xpsawu copmanu:

— 3 HenapHbIX (LIMTOBUAHBINA, NIEPCTHEBUAHBIA U HAATOPTAHHUK);

— 3 mapHbIX (YeprnanoBUIHBIC, POKKOBUIHBIE U KIIMHOBUIHBIC).
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B ropranum Haxomutcs rosnocoBoi ammapaT. OH COAEPKHUT TOJIOCOBBIC
CBSI3KM M T'OJIOCOBYIO IIEJb. | 0JIOCOBBIE CBSI3KM HATSHYTHI OT YE€PHAIOBUIHBIX
XpALIEN K IMUTOBUIHOMY XpAIly. MexXay roiaoCOBbIMU CBA3KAMH HAXOIUTCSA
20110c08as ujelb. 1°010C BO3HUKAET B pe3yJibTaTe KoJieOaHUs TOJIOCOBBIX CBI30K
BO BpeMsl BbeIioxa (puc. 20).

Puc. 20. Topransb:
1 — Tpaxes; 2 — XpsIleBOE MOIYKOJIbLO; 3 — TOJIOCOBasi CBsA3Ka; 4 — HAArOPTaHHUK; 5 —
MOIBSI3BIYHAST KOCTh; 6 — IIUTOBUIHBIN XPAIL; 7 — YEPHATOBUIHBIN XPAIT; 8§ — MEPCTHEBU/I-
HBIN XPSILLL

Ha ypoBHe VI-VII mieiiHbIX NO3BOHKOB rOpTaHb MEPEXOANUT B Tpaxerw. OHa
coctout n3 1620 xpsmeBsix monykonel. Jnunaa tpaxen 10—13 canTumeTpos.

Tpaxes nenutcs Ha nBa Oponxa. CTeHka OPOHXOB COCTOUT M3 XPSILEBBIX
Kosel. bpoHxu BXoIAT B mpaBoe U JeBoe JieTkue. B yierkux OGpoHXu BETBSTCH,
o0pazysi OpoHXuaJIbHOEe JAepeBO. TOoHKHE OPOHXM MEPEXOJAT B OPOHXHOJIBI.
CreHKH OpOHXMOJ UMEIOT MbIIIEYHbIE BOJOKHA. Ha koHnax OpoHXHMON Haxo-
JSITCSL a1b8€01bl (JeroyHble My3bIpbKu). CTEHKH albBeO] 00pa3oBaHbl OJHUM
CJIOEM JMUTEIUATBHBIX KJIETOK. AJIbBEOJIBI OKPYKEHbl KPOBEHOCHBIMU KaIluJl-
nsapamu. Juamerp anwsBeon 0,2—0,3 mumumerpa. B nmerkux naxoautcs 300—
400 MuIMOHOB alIbBEOJI. B aibBeo1ax MPOMUCXOIUT ra3000MeEH.

Jlerkme Haxojastcs B rpyaHoit nosoctu. [IpaBoe nerkoe umeer 3 nomu, je-
Boe — 2 gosm (puc. 21).

Jlerkoe nmeer BepXyIIKy U OCHOBaHWE. Ha BHyTpeHHEN IMOBEPXHOCTH JIET-
KHX HAXOASATCS BOPOTA JIETKUX, YEPEe3 KOTOPbIE MPOXOAAT OPOHXH, HEPBBI U CO-
cynbl. Jlerkue nmokpeITel 000JI0YKOH (n/1e6poit). I1neBpa COCTOUT U3 IBYX JIUCT-
KOB: Hapy»HOTO, KOTOPbIA BBICTUJIAET I'PYJHYIO KJIETKY M BHYTPEHHEro, IO-
KPBIBAIOLLETO BCE Jierkoe. Mexay JIMCTKaMU HaXOAMUTCS IUIeBpajibHas MOJOCTb,
B KOTOPOU UMEETCS KUJKOCTh. B HEl HeT Bo3ayXa.
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Puc. 21. Jlerkue yenoBeka:
1 — muieBpasibHasi MOJIOCTh; 2 — BHUCLEpaJIbHAS TUJIEBpa; 3 — MapueTalbHas IieBpa; 4 —
MpaBbIii OpOHX; 5 — BHYTpHUJIETOYHBIE OpOHXU; 6 — Tpaxes; 7 — aopTa; 8 — cepane; 9 —
HWKHSS I0JIsI IEBOTO Jierkoro; 10 — nuadparma

I'a3000MeH mpoucxoguT mo 3akoHy auddy3un (U3 obracTu OONBIIETO
JaBJICHUS Ta3 UIET B 00JacTh MEHbIIETO AaBiieHus). C BIBIXaeMbIM BO3LyXOM
KHUCIIOPOJ, TOCTyHaeT B aibBeosibl. M3 anbBeosl KHUCIOPOJ HAET B KpPOBb
U coequHsieTcs ¢ remornoouHoM. KpoBb craHoBuUTCS apTepuanbHOi. Jlnokcun
yIiepojia U3 KPOBH UJIET B allbBEOJIbl, OPOHXHOJbI, OPOHXH, Tpaxer, TOpTaHb
U C BBIJIBIXa€MbIM BO3/1yXOM YAQISIETCS U3 OpraHu3Ma.

ApTtepuasibHas KpOBb 110 JIETOUYHBIM BEHAM MOCTYIIAET B JIEBOE MpeJcepaue,
3aTeM B JIEBBIN JKeIyJ0ueKk U B aopty. [lo aprepusim 6obI1oro kpyra KpoBooo-
palieHusl OHA WJIET K BHYTPEHHHM OpraHaM M TKaHsAM. Mexay apTepuaibHON
KPOBBIO U KJIETKaMU BHYTPEHHHUX OPraHOB MPOUCXOIUT razoodomen. CO, uaer
U3 KJIETOK B KPOBb, IJI€ COEAUHSAETCS C TeMOTJIOOMHOM U 00pa3yeT coeauHe-
HUe — KapoOremoryioonH. KpoBb cTaHoBUTCS BeHO3HOW. O, HIET W3 KPOBH
B KJICTKH BHYTPEHHUX OPTaHOB.

BeHo3Has kpoBb MO BeHaM OOJBIIOrO Kpyra KpoBOOOpalieHus: Momagaet
B BEPXHIOIO M HIDKHIOIO TIOJIbIE BEHBI, 3aT€M B MpaBOE NpeIcepaue, MpaBbIid
KEITYJI0UEK, JIETOYHOM CTBOJI, JISTOUYHbIE apTEPUU U B KAMWIUISIPHI aTbBEOJL.

["a3000MeH B JIETKMX MPOUCXOIUT B PE3YJIbTATE AbIXATEIbHBIX JIBHKEHUN —
BJI0OXa M BbIZIOXA. B JbIXaTeNbHBIX JTBMKEHUAX YYACTBYIOT MEKpPEOEPHbIE MbIIII-
b, TPYAHBIE MBIl U Auadparma. B3pocisiii yenosek aenaer 16—18 gpixa-
TEIHHBIX ABUKCHUN B MUHYTY.

IIpu BOOXe COKpamarTcs HapyKHbIE MEXpeOepHbIe MBIIIILI U auadpar-
Ma. MexpeOepHbie MBIIIIBI TOJHUMAIOT pedpa, 00beM IpyTHON KIETKU YBEIH-
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YUBAETCA U JIETKUE paclIupsroTcs. JaBlieHHe B HUX CTAHOBUTCS HMXKE aTMO-
cepHoro. Bo3ayx no Bo3gAyXOHOCHBIM IYTSIM UJET B JIETKHUE.

IIpu BbIHOXE HapyXHbIE MeXpeOepHble MBI U Iuadparma pacciad-
astotesi. Pebpa onyckarores, 00beM I'pyIHON KIETKU M JIETKMX YMEHBIIAETCS.
JlaBiieHre B anbBeojax Bo3pacTaeT. Bo3ayX BBIXOAWUT MO JbIXATENIbHBIM IIyTSIM
U3 JIETKUX.

Hepenyrw pezynayuro npixanusi 00ecrieunBaeT JIbIXaTENbHBINA LIEHTP IMPO-
JI0JITOBAaTOr0 Mo3ra. B/iox pegueKTOpHO BBI3BIBAET BBIIOX, @ BBIIOX BBI3BIBAET
BJIOX.

T'ymopanvnaa pezynayua NbIXaHUS CBSI3aHA C U3MEHEHUEM COJEPIKaHMS
CO; B kpoBu. YBenuuenue koHueHtpauuu CO, B KpOBH IOBBIIIAET BO30OYAH-
MOCTb JIBIXaTEJIbHOT'O LIEHTPA U BBI3bIBAECT YUAIICHHUE JIbIXAHHUSL.

OcHOBHass (pyHKIMS [bIXaTEIbHONW CHCTEMBI — 3TO Ta3000MEH MEXIy
OPraHU3MOM U OKPYKAIOIIEN CPEIOM.

KoHTpoJibHBIE BONIPOCHI
Yrto Takoe apixaHue?
N3 4yero cocTouT AbIxaTeapHas cuctema?
UTO OTHOCUTCA K ABIXaTEIbHBIM ITyTAM?
HazoBure opransl J1bIxaHusl.
Pacckaxure 0 cTpoeHUM HOCOBOM MOJIOCTH.
UTo comepKuT dMUTeInaIbHas 000JI0YKa HOCOBOM ITOJIOCTH?
UTo mpOoUCXOAUT C BO3yXOM B HOCOBOM MOJIOCTH?
Kyna npoxoaut Bo3ayx U3 HOCOBOM MOJIOCTH?
HasoBure xpsmm ropranu.
. I'me HaxoauTCs TOJI0COBOM ammapar U 4YTO OH COAEPKUT?
. Kyna npoxoaut Bo31yx u3 roptanu?
. VI3 4ero cocTouT cTeHKa Tpaxeu U cTeHKa OpOHXOB?
. Uto Takoe anpBeosibl? Uem oOpazoBaHa UX CTEHKA?
. I'me npoucxoaut razooomen?
. I'ne naxonsrcs nerkue?
. CKOJIBKO J10JIEMl UMEET MPABOE U JIEBOE JIETKOE?
. UeM MOKpBHITHI JieTKUE?
. Kak mpoucxoaut razooomeH B jerkux?
. Kakue MbIIIIbl y4acTBYIOT B JbIXATEIIbHBIX JBUKECHUSX ?
. Pacckaxure, kak NpOUCXOIUT BIOX.
. PacckaxuTte, Kak TPOUCXOUT BBIJIOX.
. Uto obecrnieunBaeT HEPBHYIO PETYJISLHUIO IbIXAHUS?
. C yeM cBsi3aHa ryMopasibHasl peryJisius JbIXaHus?
. I'1e HaxoAUTCs JbIXaTEIbHbIN LIEHTP?
. HazoBuTe OCHOBHYIO (DYHKIIUIO ABIXATEIbHONU CUCTEMBI.
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Tema 10. NMuweBaputTenbHas cucTemMa.
CTpoeHue opraHoB nuLleBapeHus

I[InmeBapuTteabHasi cUCTeMa — 3TO MUILIEBAPUTEIbHBIN KaHal U IMHILE-
BapuUTEJIbHBIC JKelle3bl. B muieBapuTensHoll cucteMe UAeT Mpolecc MexaHuye-
CKOM M XUMHUUYECKON 00paboTku nuiu. Mexanuueckas oopabomka NPOUCXOIUT
C MOMOIIbIO 3yOOB M MBIIII MHUIIEBAPUTEIBLHOIO KaHana. Xumuueckas obpa-
Oomka POUCXOTUT IO/ ACUCTBUEM (DEPMEHTOB, KOTOPBIE OOPa3yIOTCS B MUIIIE-
BapUTEIBHBIX KeJe3ax.

OT1ae/ibl NMIEBAPUTENBHOT0 KAHAJA: POTOBAS IMOJIOCTh, IJIOTKA, MHUIIE-
BOJI, )KEITYJIOK, TOHKAW KUIIICYHHK, TOJICTBIN KUIIEUYHUK, KOTOPHIN 3aKaHINBACT-
Csl aHAJIbHBIM OTBEPCTUEM (pHUcC. 22).

~N o0 ~ W

Puc. 22. CxeMa nuieBapuTeIbHOrO TPAKTa:
1 — rioTtka; 2 — TUIIEeBOT; 3 — XKEeNMyI0K; 4 — JABEHAIIATUTIEPCTHAs KUIIKa; 5, 14 — 0060-
JIOYHAs KHIIKa; 6 — Tomas KHUIIKa; 7 — HUCXOIAINas KHUIIKa; 8 — CUTMOBUJIHAS KHIIIKA;
9 — npsamas kuimika; 10 — annenaukc; 11 — moaB3aomiHas Kuilka; 12 — cienas KuIlKa;
13 — BoCXOAAIIAs KUIIKA

HI/II]_leBapl/ITeJII)HbIe KE€JIE€3bl — CIIIOHHBIC, ITOJKCIIyJ04YHAasd, IICYCHD,
JKCJIC3BI JKCJIIYAKa 1 KUIICYHUKA.

PoToBYyI0 Mm0J10CTH 00pa3yioT ryObl, IIEKH, HE0O, SI3bIK W MBIl JTHA
poTOBO# moJsiocTy (puc. 23).
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Puc. 23. PoToBas mojocTh:
1 — s13b1K; 2 — 3€B; 3 — HEeOHbIe MUHAAINHBI;, 4 — MsTKOe He00; 5 — TBepaoe Hebo; 6 —
pesibl; 7 — KIbIKU; 8 — OOoJbIINe KOPEHHbIE 3yObl; 9 — Masble KOpEeHHbIE 3yObl

3y0bl 3akiagbIBalOTCS B Tepuoj dMOpHOHaIbHOTO pas3Butus. Ha 5—6-m
MecsIle TOCJe POXKICHUS Pa3BUBAIOTCA MOJIOUHBIE 3yObl. C 6 JIeT MOJIOYHBIC
3yObl 3aMEHSIFOTCSI MOCTOSIHHBIMU. 3yObl PacroJioKeHbl Ha BEpXHEH U HUKHEH
YEMIOCTAX. Y B3POCIIOTO YeloBeKka 32 3yba: 8 pe3loB, 4 Kiblka, 8 MabIX (Ipe-
MOJISIPOB) M 12 OOJBIINX KOPEHHBIX (MOJSPOB). 3y6 cocmoum W3 KOPOHKH,
HIEWKK 1 KOpHs. BHyTpH 3y0a HaXx0IUTCS MOJOCTh, B KOTOPOW HAXOAUTCS 1)Jib-
na: peixjlasg COeIUHUTENbHAs TKaHb, COCYNbl U HepBbl. OCHOBY 3y0a oOpa3zyer
JICHTUH, KOTOPBI HA KOPOHKE IOKPBIT 3Maiibio. Ha mieiike u KOpHE NEeHTUH
MOKPHIT IIEMEHTOM. 3yObl H3MEIBYAIOT U MEPEIKEBLIBAIOT MUIILY (pHc. 24).

Puc. 24. Ctpoenue 3y0a:
| — nemeHTt; 2 — necHa; 3 — sMmaiib; 4 — JAEHTHH; 5 — MyJibla; 6 — KOPOHKa; 7 — 1IeiKa;
8 — KopeHb
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A3bIk — MBIIIEYHBI OpraH, KOTOPBIM MOKPBIT CIU3UCTOW OOOJOUYKOM.
A3bik cocmoum U3 KOPHA, Tela U BepXylWKU. B cnu3ucToil 000104ke HaxoaaTcs
BKycOBbI€ perienTopbsl. Ha Bepxylike si3bIka pacnoioKEeHbl PElenTopbl, KOTO-
pble BOCIPUHUMAIOT CJIaJIKOE, 10 OOKaM si3bIKa — KHCJIO€ U COJIEHOEe, Ha KOpHE
A3bIKa — FOPBHKOE.

@Dynukyuu azvika: 1) NOBOpaynBaeT KyCOUYKH MUINK; 2) PEUENTOPbI Ompe-
JEJSIIOT BKYC M TeMIlepaTypy MuIM; 3) y4acTByeT B OOpa3OBaHUM 3BYKOB
U B [VIOTaHUMU.

B poTOByI0 MOJOCTH OTKPBIBAIOTCS 3 Mapbl CJAIOHHBIX KeJie3: OKOJIOYII-
HbIE, MOJYENIOCTHBIE U MOIbA3bIUHbIE. OHU BBIACISIOT CIIOHY, KOTOpas cMadu-
BAaCT IHUIILY U COACPKUT MUIICBAPUTEIIbHBIC (DEPMEHTHI.

DYyHKUMU POTOBOM MOJIOCTH:

1) onpenenenue BKyca MHUIILIH;

2) u3Menb4YeHue, MPONMUTHIBAHUE MUILU CIIOHOM;

3) Hauyajao XuMUYECKOH 00pabOTKH;

4) 0Opa3oBaHKE MUIIEBOTO KOMKA U IJIOTaHUE.

I'nomanue — 310 pedaexkTopHblid akT. LleHTp riioTaHus HaxXoAUTCA B MPO-
0JIroBaToM Mo3re. IIpu rmotaHuy cokpanjaroTcsi MbIIILbI TJIOTKH, HAATOPTaH-
HUK 3aKpbIBAE€T BXOJl B TOPTaHb U MHUILA IPOABUTAETCS B TULIEBO/.

IumeBoa — Mplednast TpyoOka ymHON 25 cantumetpoB. [Ipu cokpaie-
HUU MBI MTUIIEBO/IA MUILA UJIET B JKEIYIOK.

Keayaok — 3T0 MbIIeYHBIA Opran oobemoM 1,5-2 nutpa. OH pacnona-
raeTcs B BepXHEH 4acTH OPIOIIHOM IOJIOCTH ciieBa moja auadparmoii. B xemy-
K€ BBIICIIAIOT Majyto (BEpXHIOIO) U OOJIbIIYIO (HHXKHIOK) KpUBH3HY (puC. 25).

Puc. 25. Ctpoenue xenyaka:
] — mpOoJONIbHBIN CJIOW MBIIIL;, 2 — KOJBLEBOW CJIOW MBI, 3 — KOCOW CJION MbIIIL; 4 —
JTHO; 5 — Temno; 6 — CKIIaJIKH CIM3UCTON B MUJIOPHUUECKOM OTIEIIE

Omoenvt dcenyoka: 1) MHO (BEepXHsSsS 4acTh); 2) Telo (CpeaHsisi 4acTh);
3) nunopudeckas 061acTh (HUKHSS 9acTh).

Cmenka oicenyoka COCTOUT U3 3-X CIOEB: 1) COEMHUTENBHON TKaHU (Ha-
PYXHBIN); 2) MbIIEUYHbIA (CpeaHuil); 3) cau3uCThi (BHyTpeHHuU). Causzucras
000JI04YKa XKelmyJaka o0pa3yeT CKIAaAKH. MBIIIBI CTEHKU KEIyJKa COCTOAT U3
3-X CIJI0€B: MPOJI0JIBHOT0, KOJIBLIEBOI'O U KOCOTO.
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B crenke xenynka umerorcss 3 epynnul odicene3: 1) riaBHbIC (BBLACISIIOT
METCUH U XUMO3HUH); 2) 00K 0uHbIe (BBIACISIIOT COJISIHYIO KUCIIOTY); 3) 100a-
BOYHBIE (BBIACIISIIOT CITU3b).

ToHKHII KMIIEYHUK UMEET JIMHY 5—7 MeTpoB. OH COCTOUT U3 ABECHAIIA-
TUNEPCTHOM, TOILIEW W MOAB3AOIIHON KUIIOK. CmeHKa MOHKOU KUUWKU WMEET
3 CJI0SI: CIU3UCTBIN, MBIIICUYHBIN U CEPO3HBI.

Cnusucras o6osouka oOpa3zyeT BOpCHHKH. KonmmuecTBO BOPCHMHOK OKOJIO
30 mmwuMoHOB. BopcHuHKa MOKpPBITA OJHOCIOWHBIM 3nUTENNEM. B BOpcuHKax
MPOXOJAT KPOBEHOCHBIE M JHMM(paTHUYECKHUE COCYyIbl. BOpCHHKH BCachIBalOT
nuTaTeNbHble BemecTBa. Cnm3ucTtas 000JIOYKA COJEPIKUT JKENe3bl, KOTOpHIE
BBIPA0ATHIBAIOT KUIIIEYHBIN COK.

Mpimieunast 000JI09Ka COCTOUT M3 2-X CJIO€B TIAJIKMX MBIIIII: BHYTPECHHUI
(KpyroBoi) U Hapy>KHBIN (MMPOJOJIbHBIN).

JnvHa nBeHaguaTUNEpCcTHOM KUIIKKM — 25-30 canTtumerpoB. B nBenanua-
TUTMEPCTHYIO KUILKY OTKPBIBAIOTCS TPOTOKHU MOKEITYJOYHOM JKEJI€3bl U MIEUCHHU.

Ileuenbr — camas Oosnblnas NMUIlleBapUTENbHAS >Kele3a. Macca TeueHu
1,5-2 xumorpamma. OHa pacnojio’keHa B OpronIHOM monoctu crpasa. [ledennb
coctout u3 4 nonei. Ha HM>KHEN MOBEPXHOCTHU IEYEHHU, B LIEHTPE, HAXOIATCSA
BOpOTa nevyeHu. Yepes3 BOpOTa MPOXOIAT COCYbl, HEPBBI U JKEITYHBIE TPOTOKHU.
Ha Hm>XHEH MOBEpXHOCTU MEUYEHU PACIHOJIATACTCS HCeaUHblil ny36ipb 00bEMOM
40-70 mmwmmunutpoB. B kneTkax neyenu B cytku odpasyercs S00—1200 muu-
JUTPOB KEITUU, KOTOpast COOMPAETCS B JKEMYHOM Iy3bIpe. JKemdb — KUAKOCTh
xenToro neta. OHa COCTOUT U3 BOJBI, KEIIUHBIX MUTMEHTOB U KHUCJOT, XOJe-
CTepWHA, MUHEPAJIhHBIX coJieh. JKemub o0pazyercs MOCTOSIHHO, HO TMOCTyMHaeT
B TOHKMM KMIIEYHUK IIPU ITpUeMe UK. Yepes jKEeTYHbIM IPOTOK OHA BBIJES-
€TCA B ABCHAJUATUIIEPCTHYIO KUIIIKY.

@dyukuuu nedenu: 1) 3amurtHas (OapbepHas) — OYMIIAET KPOBb OT
SJIOBUTHIX BEILECTB; 2) oOpa3zyeT kelub;, 3) B MEUYCHU CHUHTE3UPYIOTCA OCNKHU
I1a3Mbl KPOBH, 3allacaeTcsl IJIMKOreH; 4) ydyacTByeT B OOMEHe OENKOB, KUPOB
U YTJIEBOJIOB.

IMomxkeynounas xeJie3a HaXOAUTCS B OPIOIIHON MOJIOCTH 32 KEIYIKOM.
Jnuna ee 12—15 cantumeTpoB. OHA COCTOUT U3 TOJIOBKH, Tena, XxBocTa. KieTku
MIOJKEITYIOYHON JKeJe3bl 00pa3yIoT MOHKEITYA0YHBIN COK, KOTOPBIN COJEPIKHUT
dbepmenTsl. [lomxeny104HbIi COK MOCTYIAET B IBEHAIATUIICPCTHYIO KHIIIKY.

ToHKas KMUIIKA MEPEXOAUT B TOJICTBIM KHUIIEYHMK. [[JIMHA TOJCTOro Ku-
meyHuka 1,5-2 metrpa, quamerp 4—8 CAaHTUMETPOB.

ToscThlii KHIIEYHUK COCTOUT M3 CJICTION KHUIIKH, 000/104HON (BOCXOIs-
miasi, mornepeyHas, HUCXO/IAIlasi U CHTMOBH/IHAs) U npsAMon kuiiku. Ha rpanuiie
TOHKOM W TOJICTON KUIIKA HAXOJUTCS allEHIUKC — YepBEOOPa3HbIN OTPOCTOK.
TONCTBIN KUIIEYHUK 3aKAHYMBACTCSA aHAIbHBIM OTBEPCTHUEM.

Cnusucras 0007104Ka TOJICTOTO KUIIEYHUKA 00pa3yeT CKJIAJIKH, BOPCUHOK
HEeT. MBIIIEYHBIA CJI0M TOJICTON KUIIIKHM OOJIbIIE, YeM TOHKOM.
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KonTposbHbIe BONPOCHI
Ha3zoBure yactu nuieBapuTeIbHOU CUCTEMBL.
Kakoii mporiecc uieT B NUILIEBAPUTEIBLHONM CUCTEME?
C momoI1bI0 Yero MPOUCXOUT MeXaHuueckasi oopaboTka nuiu?
[Tox neficTBHEM Yero MPOUCXOAUT XUMHUUYECKast 00paboTKa muiu?
HazoBute oTAenbI NUILIEBAPUTEIBLHOTO KaHaa.
HazoBute nuieBapuTeIbHBIE KEIE3bI.
Yrto oOpazyeT poTOBYIO MOJIOCTh?
I'e pacmonoxeHsl 3y0n1?
Kakue 3y0bl UMEIOTCS Y B3pOCIIOT0 YeoBeKa?
Pacckaxute o cTpoeHuu 3yoa.
Kaxkoe 3HaueHue uMeroT 3yOb1?
UYro Takoe sA3bIK?
HazoBute perentopsl, KOTOpbIE HAXOMASTCS B CIM3UCTONM 00O0JIO0UYKE

HazoBute QpyHKUMM sI3bIKA.

Yro Takoe rnotanue? I'ie HaXoaUTCs LIEHTP III0TaHusA?

YTOo mpoUCXOAUT MPHU TTIOTAaHUU?

Yro Takoe numieBoa’?

Uro Takoe xeny10k? I'1e oH pacrnonoxeH?

HazoBure oTaensl xkenmyaka.

HazoBute ciou CTEHKH KelyKa.

Kakue xene3pl HAXOATCA B CTEHKE JKEJIyJKAa U UTO OHU BBLACISIIOT?
Pacckaxxute 0 CTpOEHUM TOHKOI'O KUIIIEYHUKA.

Pacckaxure o cTpoeHUU U (PYHKIIMHA BOPCUHKHU.

Kyna oTKpbhIBatOTCSA MPOTOKU MEUECHU U MOJKETYT0YHOMN Kene3bl?
Uro Takoe neuyeHsb? I 1€ OHa pacnonoxeHa?

['ne oGpa3yercs u rae cooupaeTcs Kendb?

HazoBute pyHKIMM HIEUCHHU.

['ne naxonures nomxenynoyHas sxenesza? M3 yero ona coctout?
Yro 00pa3yroT KJIETKHU MOJKEITYJOUHOM Kele3b1?

Pacckaxxute 0 CTpOEHUHU TOJICTOTO KUILIEYHHUKA.

I'ne naxomurcs anneHukc?

Tema 11. NMoHaTHUA o chepmeHTax. NI3ameHeHne NuTaTesibHbIX BeLLEeCTB

B MOJTIOCTU PTaA, B Xenyake " B KMevyHuKe

@epMeHTHI (IH3UMBbI) — 3TO OMOJOTMYECKU aKTUBHbBIC BEIIECTBA OEIKO-
BOIl mpuponabl. PepMeHTHl YCKOPSIOT Onoxumuyeckue peakuuu. [Ipu pacmen-
JIEHUW OPTraHUYECKUX BEIIECTB B MUIIEBAPUTEILHOM KaHayie (PepMEHTHI BBINOJI-
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HSIOT poJib Karanu3atopoB. [lumieBapurenvHble (epMeHTh 00pa3yloTcs B
CIIFOHHBIX XKeJe3ax, KeIyJIKe, MOIKeIyJ0UHOM KeJe3e, KUILIEUHUKE.

CaojiicTBa MULIEBAPUTEIbHBIX (PEPMEHTOB:

— cneyuguunocms: KOXIbIM PEepMEHT paclieruisieT ONpeieJIEHHOE MUTa-
TeIbHOE BelecTBO. [Ipomeaswl (METNCUH, XUMO3UH, TPUIICUH, XMUMOTPHUIICHH,
SHTEPOKHHA3a, aMUHOMNENTHAa3a, KapOOKCUMNENTHAa3a) PpacLICIUISIOT OeNKu.
Jlunazvl pacuIEIUISAIOT KUPbL. Amunazel (aMunasa, MaibTasa, JIakTaza) paciien-
JSIFOT YIA€BOAbL. Hykneasvl pacUIEIUISIOT HYKIE€UHOBBIE KUCIIOTHI;

— Oeiicmeylom 6 onpeoeieHHoul xumuueckou cpede. llernicun (hepmeHt
KEJIyZJOYHOI'O COKa) aKTUBEH TOJIbKO B KUCIOHN cpene. g paboTsl hepMeHTOB
KHILIEYHUKA HE00X0MMa I1IeJIOYHAs CPENa;

— Oeiicmeylom npu onpeoenennou memnepamype. ONTUMaIbHAS TEMIIE-
patypa s pabotel pepmentoB 36-37 °C. Ecam temmepaTypa H3MEHSETCH,
(epMEHThI CHUXKAIOT CBOK AKTUBHOCTh. DTO MPHUBOJUT K HAPYIICHUIO MUILEBA-
peHUS U 3a00JICBAHUSIM;

— 6blCOKAA Ouoxumuyeckas akKmueHocmsp (Majioe KoJIM4ecTBo (pepMeHTa
pacuieruisieT OOJIbIIYI0 MAacCy OPraHMYECKOrO BEIIECTBA).

depMeHTHl HAUMHAIOT NIepeBapUBaTh MUILY B MOJOCTH PTAa.

CitoHHBIE XKeJe3bl BhIACISIOT cltoHy. OHa coaepxut 99 % Boabl, MUHE-
paibHBIC COJIM M OpraHnyeckue BemecTBa. B cyTku BeipabatbiBaeTcsa 500—-1500
MUUIAJIMTPOB CIIIOHBI (3aBUCUT OT NUIIM). B CllroHE coaepKuTCs Iu301UM, KO-
TOPBIN 00J1a/1a€T OAKTEPUIIUTHBIM JICHCTBHEM.

@epMeHTHI CJIIOHBI ITHATIMH (aMUJI1a3a) U MajibTa3a paclICIUIAIOT KpaxMall
0 MOHOCAaxapuJoB (NTHAJIMH — [0 MaJIbTO3bl, ManbTa3a — JO TJIKOKO3bI).
DepMEHTHI CIIOHBI AEHCTBYIOT B C1a00IETI0OYHON cpeie.

IInmeBapenue B KejayaKe MPOXOIUT MO ACHCTBUEM KEITYIOYHOIO COKA.
Kenynounsiii cok coaepxuT coiisinyto kucioty (HCl) u ¢pepmeHTsI:

— HnencuH paculeIlIIeT CI0KHbIE OCJIKK Ha MPOCTHIE;

— XUMO3UH CTBOPXKHUBAET OEIIKU MOJIOKA;

— Junasa AEUCTBYET Ha HMYJIbITMPOBAHHBIC KUPBI (MOJIOKO).

depMeHTHI KeTyJKa aKTUBHBI B KUCIION cpene. [lumieBapenue B xKemyke
uaet 5—6 yacos.

OOpazoBaHue U BBIJEIICHUE KEITYJOYHOTO COKa PEryJIUpPYyeTCsl HEPBHBIMU
U TYMOpaJIbHBIMU MeXaHu3MaMu. LIeHTp nuiieBapeHust HaXOAUTCS B MPOIOJITO-
BaTOM Mo3re. ['ymMopaiibHasi peryJssiius BblAeIEeHUs KeIyJOYHOro coka obecrie-
YUBAETCA TOPMOHOM T'aCTPUHOM, KOTOPBIM BBIAEISETCS B KPOBb CIM3UCTOMN
KEITyIKa.

B orcenyoke cacvieaiomes: TIIOK03a, BOAA, PACTBOPEHHBIE COJIM U HEKOTO-
pbI€ JIEKapCTBEHHBIE NIPEMAPATHI.

I[InmeBapenue nmpoao/kaeTcsi B TOHKOM KHIIeYHUKe. B nBeHanuaTu-
NEPCTHYIO KUIIKY BBIIETSIOTCS NO0HCENYOOUHBIU COK U JHCEUb.
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Ioo0scenyoounstiit cOk MEET IICIOYHYIO PEAKLIHUI0 U COJCPKUT Pa3HbIC
(epMeHTHI:

—  MPUNCUH U XUMOMPUNCUH PACIIEIUIAIOT MOJUIENTH Bl 10 AMUHOKHUCIIOT;

— JIUna3a paclleIuIseT KUPbI A0 MIUUEPUHA U KUPHBIX KUCIOT;

—  aMuna3a i Maibmaza pacleIuIsioT YIIEBObI 10 TIFOKO3BI;

— HYKJea3vl PaCIEIUISIOT HyKJIEUMHOBBIE KUCJIOTHI A0 HYKJIEOTH/IOB.

Kenuw: 1) sMynbrupyer (I€IUT HA MAJICHbKUE KaMeJIbKU) KUPbI; 2) MOMO-
raeT BCAChIBAHHUIO JKHPOB U JKUPOPACTBOPUMBIX BHUTAMHUHOB; 3) aKTHUBUPYET
dbepMeHThl KUIICYHHUKA; 4) YCHUIMBAET COKPAICHUS TJIaJKUX MBI CTCHKU
KUIIKH; 5) yOUBaeT MUKPOOPTraHu3Mbl. JKemdsb He COAePKUT (PEpMEHTOB.

Cnusucras 000704YKa TOHKOTO KUIIIEYHUKA UMEET MHOTO >KeJie3, KOTOpbIe
BBIJICJISIFOT KUIIIEUHBINA COK. 32 CyTKHU BBLAENAETCS 2 TUTpa coka. Peakius cpespl
coka menouHas. Kuweunwtii cox conepxur 22 GpepMeHTa:

— npomeasvl (PHTEPOKHHA3a, AMHUHONENTHA3a, KapOOKCUIENTH 1a3a)
pacuIeIIsiIOT OeKY;

— Juna3za — PacueIuIIeT KUPhbI;

— amunoaumuyeckue epmenmsl (aMuiiaza, ManbTasa, JaKTa3a) paciien-
JISIFOT YTJIE€BOIbI;

— HYKJIea3bl — PACIICIUISIIOT HYKJIIEMHOBBIE KUCIOTHI.

B 3TOM OT/€ENE KUIlIEYHHKA TUIIEBAPECHHUE 3aKaHYMBAETCS.

B ToHKOM KHIIEYHHKE MPOUCXOAUT BCACbIBaHMe. B BOPCHHKH MOCTYNAKOT
AMUHOKHUCJIOTBI, TIIOKO3a, TJIMIEPUH M IKUPHBIE KHUCIOThl. AMHHOKUCIOTHI
U TJIIOKO3a BCACBIBAIOTCA B KPOBEHOCHblEe COCYObl opcunox. W3 raunepunHa
U KUPHBIX KUCIOT B BOPCUHKAX CUHTE3UPYIOTCS KUPBI, KOTOPbIE MOCTYNAIOT
B IUM@PamuiecKkue cocyobl 60PCUHOK.

B TOJICTOM KHIIIEYHMKE MPOUCXOJIUT BCACHIBAHUE BOJIbI, MUHEPAIbHBIX
COJIEH U SIIOBUTHIX BEIIECTB. SIIOBUTHIE BEIIECTBA 00E3BPEKUBAIOTCS B TICUCHHU.

B ToncroM KkuiieyHuKe cojepxarcs OaKTepuu, KOTOPhIE PACIICTUISIIOT
LEJUTI0NI03Y, CUHTE3upyeT BuTaMuHbl rpynnsl B u K. B ToncroM kumieyHuke
00pa3yroTcsl KaJloBble MacChl, KOTOPbIE Y€pe3 aHaIbHOE OTBEPCTHUE BBIBOJATCS
U3 OpraHu3ma.

KoHTpoJsbHBIE BONIPOCHI
Uro Takoe dhepmentsi? ['1e onu 0bpasyrorcs?
HazoBuTe cBoOiCTBa NMUIIEBAPUTEIBHBIX (PEPMEHTOB.
Ha3zoBute cocras CitOHBI.
HazoBute pepMeHTHI CIIIOHBI.

5. Kakue BemecTBa pacieisitoT GepMeHTHI CIIIOHbI? B kakoi cpene oHH
NEeNUCTBYIOT?

6. UTO coIep:KUT KeTyTOUHbIA COK?

7. HazoBurte GpepMeHTHI KeTyI0YHOTO COKA.

8. Kakme BemecTtBa pacmemisioT (HEpMEHThI JKEIyJOYHOro coka?
B kxaxoii cpene oHM AEUCTBYIOT?

b S
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9. I'nme HaxoAWTCS LIEHTP NUILEBAPEHHUS ]

10. Uem obGecrnieunBaeTcsi TymMoOpajibHas PEryJisiius BbIJICICHUS KEITy04-
HOTO coKa?

11. Kakue BeliecTBa BCaChIBaIOTCS B JKEIyIKE?

12. HazoBute GpepMeHTHI MOIKETYIOYHOTO COKA.

13. Kakue BemiecTBa pacHICIUISIIOT (PEPMEHTHI TPUIICUH U XUMOTPUIICHH
U 10 KaKUX COeIUHEHUN?

14. Kakwue BemiecTBa pacuiervisier (hepMeHT JInma3a v J0 KaKUX COeIUHEHHI?

15. Kakue BemiecTBa pacuierisioT ¢GepMeHThl aMuiia3a U MajbTa3a u [0
KAKUX COEIMHEHUN?

16. Kakue BemiecTBa pacHICIUISIIOT (EPMEHTHI HyKJI€a3bl U J0 KaKUX
coequHeHN?

17. HazoBuTe (yHKIINH KETIH.

18. Kakue hepMeHTBI COAEPIKUT KUILIEUHBII COK?

19. Kyna BcacbIBaroTCs aMUHOKHCIIOTHI U TJII0K03a?

20. I'ne cuHTE3UPYIOTCA )KUPHI U KyJa OHU OCTYNaroT?

21. YTOo npoucXOoaUT B TOJICTOM KUIIIEYHUKE?

Tema 12. BbigenutenbHasa cuctema. CtpoeHue n pabora nouek.
CtpoeHue n (pyHKLNMN KOXN

[Tpu oOMeHe BeliecTB B OpraHu3Me 00pa3yloTcsi aMMHaK, MOYeBasi KHCIIO-
Ta, MOYEBHHA, BOJA, Pa3IMYHBIE COJIN.

Boinenenne obOecnieuynBaeT OCBOOOXKACHUE OpraHu3Ma OT MPOTYKTOB
oOMeHa. Brimenenue maer depe3 KOXY, JIbIXaTEIbHYIO U TMHIIEBAPUTEIHHYIO
cucteMbl. [ TaBHOE 3HaU€HUE B BBIACICHUU MPOTYKTOB OOMEHAa UMEET MOUYEBHI-
JIeNUTENbHAS CUCTEMA.

MoueBbl1eINTENbHASI CHCTEMA COCTOUT U3 JIBYX MOYEK, IBYX MOYETOY-
HUKOB, MOYEBOIr'0 My3bIPsi U MOYEHCITYCKATEJIbHOTO KaHaia (puc. 26).
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Puc. 26. CtpoeHre MOYEBBIICTUTEIBHON CUCTEMBI:

1 — MoueBoOl My3bIph; 2 — OpIOIIHAs a0pTa; 3 — MOYETOYHUK; 4 — TIOYKa; 5 — HIDKHSSA
I10J1ad BEHA

IMoukn — mapHbIi oprad 0060BHIAHON (GopMbl. OHU JeKaT B OPIOIIHOMN
MOJIOCTH B TOSCHUYHOM OTAENe, Mo OokaM OT MO3BOHOYHHMKA. Bec kaxmoi
nouku 150 rpamm, qmmHa okosto 10 canTuMeTpoB. Ha BOrHYTOM CTOPOHE MOYKH
HaxXoJsTCsl «BOpOTa». Uepe3 BOpOoTa MAYT MOYETOYHHK, MOYECUHBIE APTEPHUU
U BEHbI, HEPBBI, TUMPpaTuyeckue cocyabl. Kaxxaas moyka moKpbITa KarcyJiowu.
Kancyna — 310 0605104Ka U3 COeAMHUTEILHOM TKaHU (puc. 27).

Puc. 27. Ctpoenune nouku (Mpoa0IbHBIN pa3pes):
1 — moueyHas J0XaHKa; 2 — MO3rOBOM CJIOM (MUpaMujibl); 3 — KOPKOBBIU cJOM; 4 — 10~
YyeyHas BEHa; 5 — MmouyeyHas apTepusi; 6 — MOYETOUYHUK

HapyxHbIil c10il MOYKH HA3BIBAETCS KOPKOBbIl, BHYTPEHHUHN CIION MOYKH
Ha3bIBaCTCS M0320601. B KOPKOBOM ClI0€ HaXOAATCS MOYEUYHbIE Telbla Heppo-
HOB, 2 B MO3TOBOM KaHaJbLIbI HePpoHOB. M03roBoii cnoit obpazyer 15-20 mu-
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pamuz. B neHTpe nmoyku HaxoauTCs MOJIOCTh — JIoXaHKa. B Hee OTKphIBAIOTCA
nupamMuael. Mexay nupamMuiaMu pacrosaracTcss KOpKoBO€E BEIIECTBO.

CTpykTypHOH U (YHKUHMOHAIBHOW €IMHMIIEH MOYKH SBIIETCS He(POH
(puc. 28).

Puc. 28. Ctpoenue HedpoHna:
1 — merns I'enste; 2 — W3BHUTON KaHaJell
II nopsaka; 3 — mnpuHOCSAIIAs apTepHs;
4 — BBIHOCSIIAS apTepusi; 5 — Karcyna;
6 — cocynucThIi KI1yOoUeK; 7 — WU3BUTOU
kananer | mopsanka; 8 — coOuparenpHas
TpyOOUKa

B nouke coaepxurcs okono 1 muinuona negponos. Hedpon cocrtout us
noueynoeo meavya (Kancyna He)poHa, B KOTOPOH HaXOAUTCS KITyOOUYEK KaruJi-
JspoB) U Kauanvya. CTEHKA KaHAJIbIa COACPKUT OJIMH CIION SMUTEIHUAbHBIX
KJeTok. Karcyna HaxoauTces B KOPKOBOM cjioe ouku. OT Hee OTXOUT U3BUTOM
kaHaner | mopsinka (Hucxooswas yacmes Kamaivya), KOTOPHIA UIET K MO3TOBO-
My cnoto. B mo3roBom cioe kanaien | mopsigka oOpasyer metino (cpeouss
yacms kauanvya). IleTns Bo3Bpaiaercs B KOPKOBOE BEIIECTBO, U TaM 00pa3yeT
u3BuTor kanasnen Il mopsaka (socxodawas wacme kauwanvya). Kananen I no-
psaKa BagaeT B coouparenbHyto Tpyoouky. CobuparenbHbie TPYOOUKH OTKPHI-
BAIOTCS B TOJIOCTH JIOXaHKU. OT JIOXaHKM OTXOAUT MOYETOYHHMK. Moua 1o
MOYETOYHHUKAM HJAET B MOYeBOW My3bIpb. MOYEBOW IMy3bIph — 3TO IOJBIN
MBILIEYHBII Oprad 00beMoM 0k0j10 700—750 MIILITUAUTPOB.

OT MOYEBOTO TY3BIPS HAYMHACTCS MOYEHCNYCKATEJIbHbIH KaHaJ, KOTO-
pBbIil 3aKaHYUBAETCSI OTBEPCTUEM.

B noukax o6Gpa3yercs Moua, KOTOpasi COACPKUT MPOYyKThl 0OOMEHa.

Moua oOpa3yercs B 2 cragum: gurvmpayus (0Opa3oBaHUE MEPBUYHOU
MOYM) U peabcopobyus (00pa3oBaHUE BTOPUYHON MOYM).

@OuabTpanusa MPoUCXOAUT B Karicyse HedpoHna. [lepsuunas moua oOpa3y-
eTcsl mpu (PUIbTpaAIMKU TUTa3Mbl KPOBH U3 KPOBEHOCHBIX KaWJUIIPOB B TMOJOCTh
karncybl. [lepBuyHas Moya o cocTaBy MOX0Ka Ha IJIa3My KPOBH, HO B HEMl HET
0enkoB U KJIeToK KpoBu. [lepBuUHasi MoYa COAECPKUT MPOTYKTHI JUCCUMUIISI-
MU 1 OOJIBIIOE KOJWYECTBO HYKHBIX OPTaHU3MYy BEIIECTB — TIIFOKO3Y, aMUHO-
KHUCIIOTBI, MUHEpaJIbHbIE conu. B cyTku oOpasyercs 150—180 nutpoB mnepBuy-
HOU MOYH.
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PeaGcopOuus (oOpaTHoe BcachblBaHUE) MPOUCXOAUT B KaHable Hepo-
Ha. U3 karncyssl HedpoHa NEpBUYHAS MOYa UJET B U3BUTOW KaHAJEI, TJIe Mpo-
HCXOJUT 00paTHOE BCAChIBAHHE B KPOBBb BOJIbI, ITFOKO3bI, aMUHOKUCIIOT, HOHOB
HaTpus, Kanus. B pesynbrate peabcopOumu oOpazyercs BTOPpHYHAS MOYA.
OHa cofepKUT MOYEBUHY, MOYEBYIO KUCIOTY, aMMHaK, CyibdaTsl u 11p. B cy-
TKH oOpasyercs 1,5 nutpa BropuuHOM Mouu. M3 kaHanbplieB OHA UJET B MOYEU-
HYIO JIOXaHKy M [0 MOYETOYHHKY MOCTYINAE€T B MOYEBOW MYy3bIPb; U3 HETO IO
MOYEHUCITYCKATEIIbHOMY KaHally BBIBOAUTCS HAPYKY.

OO6pazoBanue MOYHM PETYIHUPYETCS] HEPBHOW CHUCTEMOM W TyMOPabHOUN
(ropmonamu). ILleHTp MoYeuncycKaHusl HAXOAUTCS B CHUHHOM MO3T€.

DYHKUIHMH MOYEK:

— perynupyoT 00beMbl KPOBH, JIUM(BI U TKAHEBOU JKUIKOCTH;

— PEryJUpyIoT KUCIOTHO-IETOYHOE PABHOBECHUE;

— PEryiMpyloT apTepUalbHOE JIABICHUE;

— peryJupyroT 0OMEH yIJIeBOJIOB U OEJIKOB;

— CEKpPETUPYIOT OHOJOTUYECKH aKTHBHBIC BelleCTBa (AHTMOTEH3UH,
APUTPONOITUH, TPOCTATTAHANHBI, PEHUH);

— TOJACPKUBAIOT MOCTOSIHCTBO BHYTPEHHEH cpelibl OpraHn3Ma (roMeocTas).

Ko:ka — HapyxHbIH NMOKpoB Tema. Ilmomams koxu 1,5-1,6 M. Oma
COCTOUT U3 3 ¢JI0eB: HAPYXKHOTO — DMNUACPMHCA; CPEIHETO — COOCTBEHHO
KOXH (JIEpMBI); BHYTPEHHETO — MOAKOXHOU KUPOBOU KiieTyaTKu (puc. 29).

Puc. 29. CtpoeHue Koxu:
1 — anngepmuc; 2 — gepma; 3 — NoJKoXHas XUpoBas knetyaTtka; 4 — KPOBEHOCHbIe cocyabl; 5 —
noToBas xenesa; 6 — BonocsHow honnukyn; 7 — rnagkoMbILLEYHOE BOJIOKHO;
8 — HepBHblE OKOHYaHWs; 9 — canbHas xenesa; 10 — Bornoc
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Onuaepmuc o0pa3oBaH SIUTEIUATBHOW TKaHbiO. TONIIMHA SMUIAEpMUCA
0,07-2,5 muummetpa. HapyxHbIil ciiol snuaepmuca poroBor, BHyTPEHHUNA —
POCTKOBBIM.

Pocosoti cnoti cocTOUT U3 MEPTBBIX KIETOK. DTH KJIETKHA CIYIIUBAKOTCS
U 3aMEHSIIOTCSI HOBBIMU (Pa3BUT Ha JIAJJOHSIX U MOAOUIBAX).

Pocmxoeguviii cnoit HaXoAUTCS NOA POTOBBIM clloeM. OH COCTOUT U3 KUBBIX
KJIeTOK. KileTkr poCTKOBOTO CIosi ACNATCS M 00pa3yloT HOBBIE KIETKH, KOTOPBIE
3aMEHSIOT KIIETKH POrOBOro Cjosl snuaepmuca. Kierku pocTkoBOro ciost co-
Jep>KaT TUrMEHT MelaHuH. OH MpUaeT KOKe ONPEeIeICHHbIN LIBET U 3alUIIACT
OpraHu3M OT BPEIHOTO NEHCTBUS YIbTPAPHUOIECTOBBIX JTyUeH.

B snuuaepmuice ecTh 4yBCTBUTENbHbIC HEPBHBIE OKOHYAHUS (PELIEITOPHI).
[Ipou3BOAHBIMH POTOBOTO CJOSI AMUAEPMUCA SBISAIOTCA Hoemu (PacTyT BCIO
JKU3HB).

Co0cTBeHHO KOka (Aepma) JexuT noxa snuaepMucomM. OHA UMEET TOJI-
uHy oT 0,5 10 5 MuimuMeTpoB. B nepMe BBIACISAIOT COCOUKOBBIM U CETYATHIN
CJIOH.

Cocouxoguiti c10U COCTOUT U3 PHIXJION COCMHUTENILHON TKaHU U 00pa3yer
BBICTYIIBI B aniuaepMuc. OH COOEpKUT BOJIOKHA, KOTOPBIE MPUAAIOT KOXKE MpOY-
HOCTb M YIPYrOoCTh, KPOBEHOCHBIE U JUM(PATUYECKUE COCYIbI, PELEHTOPHI.
[Tog cocoykoBbIM HaxoAUTCs cemuamvlii ciou. OH CONEPKUT CaJbHBIE, MMOTO-
BBI€ JKEJIE3bI, BOJOCSHBIE CYMKH.

Ilomosas orceneza nmeet Teno (xKene3ucrtas TpyOka) U BHIBOJAHOU MPOTOK,
KOTOPBIM OTKPBIBAETCS HA MOBEPXHOCTHU KOXKH. Y 4YeJIOBEKa 2—3 MHIJLIMOHA IO0-
TOBBIX Kese3. MHOro ux Ha nuie u JaaoHsax. [[oToBbIe kee3bl BBIACHSIOT TOT.
[Tor comepxur H,O, ammuak, MOYEBUHY, MUHEPAJIBHBIE COJIU.

Canvrvle drcenezvl BBIICIAIOT KUP, KOTOPBIM CMa3bIBAE€T BOJIOCHI, KOXKY H
JIeTIaeT UX JIACTUYHBIMU. [IpOTOKM CallbHBIX JKEJI€3 OTKPBIBAIOTCS B BOJIOCSIHBIE
CYMKHU.

Bonocer sBISI0OTCS pOroBeIMU 00pa3zoBaHUsIMU KOKH. COCTOSIT U3 BOJIOCS-
HOM JYKOBHIIbI, KOPHA U CTEPKHS. BonocsiHas JIyKOBUIIa U KOPEHb BOJIOCA OK-
pPY>KEHBI BOJIOCSHOM CyMKON. K BOJIOCSHOM JIyKOBUIE MOAXOAAT COCYIbl U HEP-
Bbl. K BOJIOCSIHOW CyMKE MPUKPEIUISETCS MBIIIIA, KOTOPasi MOJIHUMAET BOJIOC.

[Tox mepmoit HaXOAUTCS MOAKOKHAS KUPoBasi kiaeTyaTtka. OHa oOpazo-
BAHA PBIXJIOW COCAUHUTENIBHOM TKaHbIO. JKUp 3alIMIIaeT TKaHU U OpPraHbl OT
MEXaHUYECKUX BO3JACHUCTBUU U XOJI0AA.

DOYHKIMH KOMKH:

— 3amuWTa OpraHW3Ma OT BPEAHBIX BO3JAEHCTBUN (DAKTOPOB BHEITHEH
cpeabl (MEXaHMYECKUX, XUMUYECKHUX, IPOHUKHOBEHUSI MUKPOOPTaHU3MOB);

— yYacTBYET B TEPMOPETYJslMU (MOAIEPKUBAET U COXPAHSIET TEMIIepaTy-
py Tena);

— y4acTByeT B oOMeHe BellecTB (0OMeHe BUTaMuHa D, MOUeBHUHBI, BOAHO-
COJICBOM);
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— SBJIIETCS OPraHOM OCSI3aHMS (B KOXKE HAXOMATCS OCSA3aTeNIbHbIE, TEMIIE-
paTypHbIe U O0JIEBBIE PELENTOPHI).

WX R W=

KonTposbHbIe BONPOCHI
Kakwue BemectBa 00pa3yroTcst B poriecce 0OMeHa BEIIECTB B OpraHuzme?
Kaxkue cucteMbl OpraHoB y4acTBYIOT B BBIJICIICHUH MPOJTYKTOB 0OMeHa?
HazoBuTe yacTh MOYEBBIJICIUTEIILHON CUCTEMBI.
I'ne pacnonoXxeHbl TOYKU?
YeM NOKPBITHI TOYKU?
YTo mpoXoaUT Yepe3 BOpOTa MOUKU?
Kak Ha3pIBalOTCS CIIOU MMOYKH?
YUTo HaXOAUTCA B KOPKOBOM M MO3TOBOM CJIOSIX TTOUKH?
Yrto 0Opa3zyeT MO3roBoii coii?

. Uto sBNI€TCSA CTPYKTYPHOM U (PYHKIMOHAIBHOW €AUHULIEH TOYKH?
. Y3 kakux yacteit coctout HeHpoH?

. Uto HaxoauTcs B KarncyJse Heppona?

. B xakoM cioe nouku HaxoAsITCsl KarcyJibl HepoHOB?

. Kakue yactu umeer xananen HedpoHa?

. Kyna oTtkpsiBatoTcst cobrparenbHbie TPyOOUKn?

. HazoBuTte cTraauu o6pa3oBaHusi MOYH.

. I'me u xak nmporcxoauT 0Opa3zoBaHuEe NEPBUIHON MOYH?

. I'me u xak mporcxoauT 0Opa3zoBaHUE BTOPUUHON MOUN?

. UTo coliepuUT nepBUYHAs MoYa?

. UTto coziepKuUT BTOpUYHasi Moya?

. I'ne nHaxoauTtcst HEHTP MOYEUCITYCKAHUS ?

. HazoBure ¢yHKIIMN MOYEK.

. Uro Takoe koxxa? HazoBure ciion KOxHu.

. Kakoii Tkanbto 00pa3zoBaH 3nuaepMucC?

. HazoBure cnou snmaepmuca.

. M3 KaKkux KJIETOK COCTOUT pOTrOBOM CJIOW 3nuaepmuca?

. VI3 KakMX KJIETOK COCTOUT POCTKOBBII CIION sniuaepmuca’?

. Kak Ha3pIBaeTCs MUTMEHT KOKHU U B KAKOM CJIO€ OH HAXOOUTCA?
. HazoBute cnou nepMmsl.

. Kakoii TkaHbI0 00pa3oBaH COCOYKOBBIHN CIIOH IEPMBI 1 UTO OH COACPIKUT?
. I'ie HaxoauTCs ceTyaThlil CIIOW JEPMBI U UTO OH CONEPKUT?

. Pacckaxxure 0 CTpO€HUHM IOTOBOM KEJIE3bI.

. Uto conmepxut nor?

. UTo BBIACISIOT CalbHbBIC KEIE3bI?

. HazoBute dyHKIMn x)upa.

. Pacckaxwure 0 ctpoeHnu BoJioca.

. Uro Haxoautcs nox AepMomn?

. Kakoii TkaHbpt0 00pa3oBaHa MOJKOKHO-KUPOBas KjieTyaTKa?

. HazoBute QpyHKIIMM KOXKHU.
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Tema 13. HepBHasa cuctema. CtpoeHue n (pyHKLUUN CIMHHOIO Mo3ra

HepBHas cucTema BBIIONHSET claeayomue GyHKIum:

— 00beIUHSET YaCTH OPraHu3Ma B €IMHOE IIEJIOE;

— peryaupyeT paboTy BCEX OPraHOB U CHCTEM;

— CBSA3BIBACT OPraHU3M C BHEIHEN CPEOH;

— OIpenenser NaMsTh, CO3HaHKE, MBILIJICHUE U PEYb YEI0BEKA.

HepBHas cucrema aHaTOMH4YeCKHM IOApa3JeasieTcsl Ha LEHTPAJIbHYIO
(IIHC) n mepudepuueckyto (ITHC). LlenTpanpHas HEpBHAS cHCTEMa — 3TO TO-
JIOBHOM M cniHHOM MOo3T. [lepudepuyeckas HepBHAsS cucTeMa — 3TO HEPBHbBIE
y3JIbl, HEPBBI U UX OKOHYAHMUSI.

HepBHble y37bl (raHrivK) — 3TO IpyIa HEUPOHOB, KOTOPbIE HAXOASITCS
3a IpelesiaMu LIEHTPAJbHOM HEPBHOM CUCTEMBbI. B opraHax u TKaHsSX HEPBBI
00pa3yIoT perenTopsl (HEpBHBIE OKOHUYAHUS).

HepBHas cucteMa mo (pu3Ho0ru4ecKomMy JeiiCTBHIO JEIUTCS Ha cOMa-
TUYECKYI0 M BereratuBHyw. Comamuyeckas HepeHas cucmema OTBEYaeT 3a
paboTy CKEJIETHBIX MBIIIL, HHHEPBUPYET KOXKY, KOCTHU, OpraHbl 4yBCTB. Bece-
MamueHas. HepeHas cucmema PETYIHpPyeT padOoTy BHYTPEHHUX OPTaHOB:
cepaLa, KpOBEHOCHBIX COCYIOB, XKEIyIKa, [IEYEHH, JIETKUX U ITOYEK.

HepBHuas cucrema oOpazoBaHa HepBHOW TKaHbIO. HepBHast TKaHb COCTOUT
W3 HEMPOTJIMU U HEUPOHOB. HepoH — HepBHAs KIJIETKA, KOTOpas UMEET OTPO-
CTKU. JJIMHHBIM OTPOCTOK KIIETKM HAa3bIBaeTcAd akxcoH. KOopoTkHe OTpOCTKH
Ha3bIBAIOTCS Oenopumul. Tella HEUPOHOB M IE€HIPUTHI PACIIOJIOKEHBI B CIIMHHOM
U TOJOBHOM MO3r€, HEPBHBIX y3JaX M 00pa3yloT Cepoe BEIECTBO. AKCOHBI
HEHUPOHOB 00pa3yroT Oeioe BEIIECTBO I'OJOBHOTO M CIIMHHOTO MO3Ta M HEPBHI.
JleHapuThl NpOBOAAT BO30YXK/IEHHUE K Ty HEPBHOW KJIETKU. AKCOH NepenacT
UMITYJIbC OT KJIETKU K IPYTUM HEPBHBIM KJIETKaM U paboyuM opraHam.

CnuHHOM MO3r HAaXOOUTCA B KaHAJIE€ MO3BOHOYHMKA. J[JIMHA CIMHHOIO
Mo3sra 41-45 cantumerpoB, nuamerp — 1 cantumerp. CIMHHONW MO3T HOKPHIT
3 obonoukamu: HAPYXHOU (TBEpHOH), cpeaHel (MayTUHHON) W BHYTPEHHEU
(cocymucroit). Mexay NHayTHHHONW W COCYAMCTOM 00OJ0YKaAMU HaXOIUTCS
CIIMHHOMO3T0Basi ’KUIKOCTb.

Ha nepenney u 3aiHEN MOBEPXHOCTH CIIMHHOTO MO3ra UMEIOTCS TIPOJI0IIb-
HbIe 60p03abl. OHU AENAT CHUHHONW MO3T Ha MPaBYIO U JIEBYIO MOJIOBUHBI.
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Ha nonepeunom pa3pes3e cnuHHOro Mo3ra 3ameTHo 2 cios (puc. 30).

1 2

Puc. 30. Cxema nonepeyHoro cpeza CIMHHOTO MO3ra:
1 — 3agHMit por; 2 — CIMHHOMO3TOBOM KaHa, 3 — cepoe BelecTBO; 4 — 0esoe BEIIeCTRO;
5 — nepenHui por

B 1ienTpe pacrnonokeHo cepoe BelecTBO, KOTopoe umeeT popmy 6abou-
K. BHYTpuU ceporo BelecTBa HaXOAUTCs CTMHHOMO3TOBOM KaHall, KOTOPBIN CO-
JEP>KUAT CIIMHHOMO3TOBYIO JKMJIKOCTh. B cepom BelecTBe svidendiom nepeonue
u 3a0HUe poea, a B TPYIHOM OTHAeNie O0Kosvie poea. B 3amHue pora BXOHAT
AKCOHbl YYBCMGUMEIbHBIX HEUPOHOE, KOTOpBbIE TEpelaloT BO30YXKIACHHE
B CIIMHHOW MO3r. Tena 4yBCTBUTEIbHBIX HEUPOHOB JIEKAT B CIMHHOMO3TOBBIX
y3nax. B 3agHuX porax HaXxoAsATCS 6CHIABOUHBIE HEUPOHDBI, KOTOPHIE MEPEKITIO-
4aroT BO30YKJEHHWE Ha JBUTATEIbHBbIC HEHPOHBI. B mepegHux porax pacmoJia-
raloTcs mena 0gucamenvbHvlX Heuponog. OT HUX OTXOIAT JJIMHHBIE OTPOCTKHU
(aKCcOHBI), KOTOpbIe 00pa3yloT nepeaHue (aBUraresibHbie) Kopemku. [1o atum
KOpenikaMm Bo30ykKAeHue nepeaaeTcs pabouemMy opramy.

Bropoii cioit — Ges10e BemecTBo, KOTOPOE PACIOJIOKEHO BOKPYT CEPOTO
BemectBa. OHO oOpa3oBaHO akcoHaMu HeWpoHOB. HepBHBIE BOJOKHA O€noro
BellleCTBa 00pa3yroT mpoBojsiue nyTu. OHU COSAUHSIOT CIIMHHOM MO3T C Tro-
JOBHBIM Mo3roM. [IpoBojsiiue myTd OBIBAIOT BOCXOASIIUE (UYBCTBUTEILHBIC)
U HHUCXOAsIME (ABUTATeNbHbIE). Bocxondime myTtu nepenaroT BO30yxKIACHHE
B TOJIOBHOM MO3T, @ HUCXOJSIIIME — OT TOJIOBHOTO MO3ra K pad04rM OpraHaM.
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OT CIMHHOTO MO3ra OTXOJUT 3/ napa cnuHHOMO03208blX Hepsos. Kax bl
HEPB COCTOUT U3 JIBYX KOPEIIKOB: MEPEIAHET0 U 3a7Hero. [lepednue xopewku —
3TO OTPOCTKHU IEHTPOOEKHBIX (IBUraTENIbHBIX) HEUPOHOB. 3a0HUe KOpEeuKU —
3TO OTPOCTKU LEHTPOCTPEMUTEIBHBIX (UyBCTBUTENIbHBIX) HEUPOHOB. [lepeanuii
U 33JIHUM KOpEIIKH 00pa3yloT CMENIaHHBIM CIUHHOMO3roBoW HepB. CHUHHO-
MO3rOBBI€ HEPBbI BBIXOAST M3 MO3BOHOYHOTO KaHAlla 4Yepe3 MEKIO3BOHKOBBIC
OTBEPCTHSI.

CrnuHHOM MO3T uMeeT 2 ymoauwjeHus (IEWHOE W TOSICHUYHOE), KOTOpbIC
ABJISIIOTCSI MECTAMHM BBIXO/Ia CIMHHOMO3TOBBIX HEPBOB K BEPXHHM U HUKHHM
KOHEUYHOCTSIM.

DOyHKIMU CIHHHOT0 MO3ra:

— NPO60OHUKO08AA: CIIUHHOW MO3T MPOBOJUT HUMIYJbCHl OT PELENTOPOB
K TOJIOBHOMY MO3Ty (IO YyBCTBUTEJIBHBIM MYyTSIM) U OT TOJOBHOIO MO3ra
KO BCEM 4acTsM Tefia (10 ABUTaTeIbHBIM My TsIM);

— pedharekmopnan: B CHUHHOM MO3T€ HaXOJSITCSl IEHTPHI OTACIICHUS T10Ta,
pacuiupeHus 3pauyka, JIBM)KEHUs AuadparMbl, BBIICICHUS MOYHU, BBIBEIICHUS
KaJIOBBIX MacC M3 KUIIEYHUKA U MOJOBOU (PYHKIUU.

PaboTy criuHHOTO MO3ra KOHTPOJIUPYET T'OJIOBHOM MO3T.

KoHTpoJibHbIE BONIPOCHI
HazoBute QpyHKIIMN HEPBHOM CHCTEMBI.
Ha3zoBute oTaensl HEpBHOM CUCTEMBI.
UTO OTHOCUTCA K IEHTPaAIbHON HEPBHOU cucTeme?
Yro oTHOCUTCA K epupepruyecKoil HEpBHOM cucTeMe?
3a 4yTO OTBEYAET cOMAaTHYecKasi HepBHas cucrema’?
Yro perynupyeT BereTaTUBHasl HEpBHAs cucreMa?
Onumunre cTpoeHne HEMPOHA.
I'ne pacnionoxxeHsl Tena HeipoHoB? Uto oHn 06pa3yroT?
9. T'ne pacnoioxkeHbl OTPOCTKH HEHPOHOB? UTO OHU 00pazyroT?
10. I'ne HaxoauTcst CHUHHOM MO3I?
11. HazoBute 000J104KH CHUHHOTO MO3Ta.
12. Yto umeeTcs Ha epeIHeN U 3aJHEN MOBEPXHOCTH CIIMHHOTO MO3ra’?
13. T'ne pacmnoioxkeHo cepoe BEUEeCTBO CIIMHHOTO MO3ra?
14. YUto HaxoauTcs B LIEHTPE COMHHOTO MO3ra?
15. T'me HaxondTcst Tena 4yBCTBUTEIbHBIX, BCTABOYHBIX M JIBUTATEIIbHBIX
HEHPOHOB?
16. I'ne HaxoauTcs 6enoe BeecTBo cnuHHOro Mo3ra? Yem oHo 00pa3oBaHo?
17. CkonpKO map HEPBOB OTXOAUT OT CHUHHOI'O MO3ra?
18. U3 kakuX KOPEIIKOB COCTOUT CHMHHOMO3IOBOW HEPB?
19. Yto Takoe nepegHue KOpEmKu?
20. Yrto Takoe 3aHUE KOPEUIKU?
21. HazoBute pyHKUMU CIUHHOIO MO3Ta.

PN B LD =
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Tema 14. CTpoeHue ronnoBHOro Mo3sra

I'o/10BHO# MO3r HAXOIWUTCS B MO3rOBOM OTelie yepena. OT HEro oTXoasr
12 map 4yepenHO-MO3rOBBIX HEPBOB. Macca roJIOBHOTO MO3ra B3pOCJIOTO YeJo-
Beka 1300—1500 rpamm. I'0J10BHOI MO3T COCTOMT M3 5 OTHEJIOB: MEPEIHETO,
IIPOMEKYTOYHOI'0, CPEAHETO, 38 THETO U MPOI0ITOBATOrO.

I'0/10BHO#I MO3T MOKPBIT TPpeMsl 000JI0YKAMH:

— TBEpHOH (COCTOUT U3 COCTUHUTEIIBHOW TKAHU U BBIMOJHSIET 3alUTHYIO
yHKIHIO);

— TNAyTHUHHOMU (COIEPKUT HEPBBI U KPOBEHOCHBIE COCY/IbI);

— cocyaucToi (borata KpOBEHOCHBIMH COCYJIaMH ).

Mexny nayTUHHOM U cOCyAMCTOM 000JI0YKaMH HAXOAMUTCS CHMHHOMO3TO-
Bast JKUJIKOCTH (puc. 31).

IIpomosaroBaTelii MO3r COeAUHSCT CIMHHON U TOJ0BHON MO3r. OH 00pa-
30BaH O€JbIM BEIIECTBOM, B KOTOPOM JIEXKAT sJipa CEpOro BEIIEeCTBA. 3/ECh
HaxonuTcd [V xenmymodek mo3ra.

DynKyuu npooonzo8amozo Mo32da: NPo8OOHUKOB8As: TIPOBEJICHUE UMITYJIb-
COB M3 CIUHHOTO MO3ra B BBINIEIEKAIINE OTACIbI TOJOBHOTO W OOpaTHO;
peghrekmopHas — 37€Ch HAXOASATCS LIEHTPBI KU3HEHHO BAXHBIX (QYHKIIUN: JbI-
XaHus, paboThl cep/illa, TOHyCa COCYAOB; MUIEBAPUTEIBHBIX PeQIIEKCOB (coca-
HUSI, CIIFOHOOT/ICTICHUS, BBIJICTICHUS KEIyJOYHOI0 COKa U JIp.); 3alllUTHBIX ped-
JIEKCOB (KalllJIsl, YUXaHUsl, MUTAHUSI, PBOTHI).

Puc. 31. CarrutanbHbIi pa3pe3 ToJIOBHOTO MO3ra YeJIOBeKa:
1 — mpomoaroBaTeiii MO3r; 2 — MO3KEUOK; 3 — MOCT; 4 — HOXKKH MO3Ta; 5 — IpOMEexy-
TOYHBIA MO3T; 6 — TOJyIIapus MEePEIHETO MO3Tra
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3agHuii MO3I COCTOHUT M3 MOCTAa M MO3:KeuKa. Mo3iceuok NexUT Hal
IPOJOATOBATBIM MO3roM. OH COCTOUT W3 ABYX IOJYIIAPUNA, KOTOPBIE COEIUHS-
10TCcsl uyepBeM. [lomymapuss MOKpPBITBI CEPBIM BEIIECTBOM — KOpOHM, KOTOpas
MMEET U3BUIUHBI.

Dynkyuu Mo3xHceuKa: nposoOHUK06as: TPOBEICHUE HUMITYJIbCOB U3 IMPO-
JIOJITOBATOTO MO3ra B BBILIENEXKAIME OTIEIbl TOJIOBHOTO U OOpaTHO; pediiex-
MOpHas — 31€Ch HAXOIATCA LICHTPBI:

— KOOpJMHAIMU JIBUKCHUM;

— paBHOBECHS U I103bI TEIA;

— PEryJISIUU MBIILIEYHOI'O TOHYCA.

MocT perynupyer ABMKEHUS TJIa3HBIX SI0JIOK, COKPAILEHWE MBIIIL JULA,
KOTOpbIE 00ECIIEYNBAIOT MUMHUKY .

Cpeanuii MO3r HaxOJIWUTCA MEXKIY MPOMEKYTOYHBIM MO3IOM U MO3KE€d-
KOM. COCTOHUT W3 4YETBEPOXOJMHS M HOXKEK MO3ra. B LeHTpe ero mpoxomguT
y3KHI KaHai (BOJONPOBOA), KoTopblid coenunsieT IV u Il xenynouku mo3sra.

Dyukyuu cpeonezo Mo32a: Npo8OOHUKOBAsE — TPOBOJUT UMITYJIBCHI OT
3aIHETO MO3ra K MPOMEXKYTOYHOMY MO3TY M OT KOPbI OOJBIIMX TMOJYIIAPHid
K TPOJOJTOBaTOMY M CHUHHOMY MO3TY; pegieKmopHas — 31eCh HaXOASTCs
LUEHTPHI:

— PEryJIsIUU MBIILIEYHOIO TOHYCA U MO3bI;

— HHHEPBALUU MBI I71a3a;

— TIOJIKOPKOBBIC IIEHTPHI 3peHHs (BEpXHHUE OyTphl) M ciyxa (HUKHUE
Oyrpsl).

IIpomMeKyTOYHBIH MO3I PacHoJIOKEH HaJ CPEAHUM MO3roM, Moja OO0jb-
LIMMH MTONYIIAapUAMH nepeaHero Mosra. COCTOUT U3 IBYX YaCTEM: 3pUTEIBHBIX
OyrpoB (Tamamyca) U moJ0YTrOpHOM 00iacTu (TUMoTanamyca). 31ech HaXOUTCS
III >xenynouek mosra.

DYHKYUU NPOMENCYMOYHO20 MO32A: NPOBOOHUKOBASI — TIPOBOIUT BO3-
OyXIeHUsI OT HIDKEJIEeKAIIMX OTJEIOB T'OJOBHOTO MO3ra K OONBIIMM MOJIyIIa-
pUSM U 00paTHO; pedreKmopHas.

1. Tanamyc — NOAKOPKOBBIN LEHTP BCEX BUIOB UYBCTBHUTEJIBHOCTH (ILICH-
TPBI 3pE€HUs, CIyXa, OCSI3aHusA, BKyca). B HeM HaXoAsTCs LIEHTPbI PETYIISIIIUN CHA
1 0OJIPCTBOBAHUS, SMOIIUNA U IICUXHYECKOHN JACATESILHOCTH.

2. B rumoranamyce HaxoIATCS LEHTPbl PEryJsluUd OOMEHa BEIIECTB,
roMeocrtasa, paboThl CEpAECUYHO-COCYTUCTON CHCTEMBI, LIEHTPhI MUIIEBapEHUs,
YKaXpl, FOJIOJA, TEMIIEPATYPHI TEJIA.

['unoTanamyc BBIIEISCT HEUPOOPMOHBL, KOTOPBIE PETYIUPYIOT paboTy
runopuza. ['unogus perynupyer paboTy APyTUX Keje3 BHYTPEHHEH ceKpeluu.

Ilepeanuii Mo3r coctout u3 Oonpmux momymapuii (oxomo 80% macchl
MO3ra) U Mo30oJucToro tena. 3aeck Haxonarcs [ u 11 xenynouku mo3sra.

bonpmye nomymapus — 3TO BBICIIMK OTAEN HEPBHOM cucTteMbl. OHM 1O-
KPBITBl CEphIM BEIIECTBOM — KOpoM. Kopa 00ipImIMX Mojylmapuii UMeeT ToJ-
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muHy 2—4 mumimerpa. CoctouT u3 14 MunmapaoB HEPBHBIX KIETOK, KOTOPBIE
obOpasytot 6 cioeB. [1og kopoit HaxoAuTCsE Oeoe BEleCTBO, B KOTOPOM €CTh Te-
Ja HepoHOB (MmoaKopKoBbIe sApa). Kopa umeer 00po3/s! (yriayOaeHus) U U3BU-
muHbl (ckianku). OHM yBEJNMUYMBAIOT IUIOWIA[L KOPBI, KOTOpask COCTaBIISIET
2000-2500 cM”. 3 anybokue 60po30sbl PA3NEISIOT KOPY HA 00/u: TOGHYIO, BH-
COUYHYIO, TEMEHHYIO M 3aThUIOUHYIO. J[OJM KOpBI COAEpKaT pa3ivuvHbIC 30HbL:
3pUTEIbHAs 30HA HAXOAUTCS B 3aTbUIOYHOM J0JE, 30HAa KOKHO-MBIIIEYHOI'O
YyBCTBA HAaXOJMUTCS B TEMEHHOM J10JI€, CIyXOBas 30HAa HAXOAUTCA B BUCOYHOI
nose (puc. 31).

Puc. 32. Jlonu Kopbl IEpeIHETO OT/I€]Ia FOJIOBHOTO MO3Ta:
1 — 3aThUIOYHAS; 2 — TeMEHHas; 3 — BHCOYHas; 4 — J00Has

@YHKIMH KOPHI FOJIOBHOI'0 M0O3ra:

1. Perynupyet paboTy Bcex OT/AEI0B TOJIOBHOTO M CIIMHHOTO MO3Ta.

2. Ananmuzupyet uHpOpManuIo, KOTOPast MOCTYyHAeT OT OPraHOB YYyBCTB.
3. SIBnsieTcs LEHTPOM YCIOBHBIX pE(IIEKCOB.

4. OtBeuaet 3a 00yueHUE, MBIIICHUE, TAMATh U PEYb.

KoHTpoJibHBIE BOPOCHI

1. I'me HaXOOMTCS TOJIOBHOI MO3r?

2. CKOJBKO Tap YEepenmHO-MO3rOBBIX HEPBOB OTXOMST OT TOJOBHOIO
Mo3ra?

3. Ha3soBure oTa€eIBI TOJIOBHOTO MO3Ta.
HazoBute 0007109KH TOJTOBHOTO MO3TA.
Yro coenuHseT npoaoaroBareiii Mmo3r? Uem on odbpas3oBan?
HazoBute QpyHKIIMM MPOOJITOBATOIO MO3TA.
Kakune neHTpsl COAEpKUT NPOJOJITOBATHIA MO3T?
U3 gyero coctout 3aHuN MO3r?
9. PacckaxuTe 0 CTpPOEHUH MO3KEUKA.
10. Kakue ¢hyHKIIUN BBITIOTHSIET MO3KEUOK?
11. I'me Haxonutcst cpeuuii Mo3r? 13 uero oH cocTout?
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12. Kakue pyHKUMY BBIMOTHSAET CPETHUNA MO3T?

13. I'ne pacnosioxkeH npoMeKyTOUHbIA MO3r? M3 4ero oH cocTouT?

14. Kakue neHTphl coaepxarcs B Tajiamyce?

15. Kakue 1eHTpbl HaXOJATCs B runotajiamyce?

16. Uto perynupyet runodpus?

17. VI3 4ero coCTOUT nepeIHuil MO3r?

18. Pacckaxxute 0 CTpOEHUU KOPbI IEPEAHETO MO3TA.

19. HazoBure 1011 KOpbl TOJIOBHOTO MO3Ta.

20. Kakue 30HBI HAXOATCS B 3aTHIJIOYHOM, BUCOYHOM ¥ TEMEHHOM JIOJISX ?
21. Ilepeuncnure GyHKIIMU KOPHI TOJTOBHOTO MO3TA.

Tema 15. OpraHbl 4YyBCTB.
CtpoeHue n ¢pyHKLMUM opraHa 3peHusi

Opransbl 4YyBCTB — 3TO OpraHbl, KOTOPbIE TPUHUMAIOT CUTHAJIBI U3 BHEIII-
Hel cpeapl. Onu nepenatot nHpopmanuio B [{HC. Yenosek nmeer opransl 3pe-
HUS, cllyXxa, 0OOHSIHUS, OCsI3aHUs, BKyca W paBHOBecHs. UelloBeK ¢ MOMOIIBIO
OpraHoOB UyBCTB OPUEHTUPYETCS B OKPY>KaIOIIEh cpejie.

AHaJIM3aTOpP — HTO CHCTEMAa, KOTOpas MPUHUMAET, MepeacT U aHAIU3U-
pyeT mH(popmaIuio 0 BHENIHEH W BHYTPEHHEH cpelie opranu3Ma. AHaIM3aTop
coctouT u3 3 yacred: 1) mepudepuyeckas 4acTb — HTO PEUENTOPHI OpraHa
YYBCTB; 2) MPOBOJHUKOBAs YacTh — 3TO HEPBBI, MO KOTOPHIM BO30YXKICHHE
(MMIyJIEC) MIIET OT OpraHa YyBCTB B KOPY TOJOBHOTO MO3ra; 3) IEHTpajbHas
4acTh — 3TO 30HA KOPbHI TOJIOBHOT'O MO3ra, IJI¢ ST aHalu3 UH(OPMALIUH.

Opran 3peHusi — 3TO TIJla3a U BCIIOMOTaTeIbHbIN annapar: OpoBU, pECHHU-
1[bI, BEKH, CJIE3HBIE JKeJIe3bl, [J1a3Hble MBI (puc. 33).

Puc. 33. BcnoMorarenbHbIM annapaT OpraHa 3peHHus:
1 — cne3HbIe *Kene3bl; 2 — KaHal CIIe3HOM KeJe3bl; 3 — pecHullbl; 4 — OpoBU

Bcnomoeamenvhuiii annapam 3amuyinaer riiaza oT MbUIM, CHEra, OT MeXa-
HUYECKUX M XUMHUYECKHUX MTOBPEKICHUM.

I a3, unu enaznoe s1610K0, HAXOAUTCS B THa3HUIlE uepena. [maznoe s10710Kk0
nMeeT 3 000JIOUKH:
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— HapyXkHy10 — puOpo3Hyto (6en104Hy10);

— CPEeIHIOI — COCYAHCTYIO;

— BHYTPEHHIOIO — CETYAaTYIO.

Hapy:xHasi 060104Ka Briepean o0Opa3yeT Mpo3padHyro sl cBeTa 0001049-
Ky — poeosuyy, a c3aau 00pa3yeT INIOTHYI0 00010UKy — ckiaepy (puc. 34).

Puc. 34. CxeMa ropu30HTAJIBHOTO pa3pesa riasa:
1 — poroBuna; 2 — pamykHast 000J04Ka; 3 — XpyCTaIMK; 4 — mepeanss Kamepa riasa; 5 —
3aHssT Kamepa Ti1a3a; 6 — pecHUYHas MBI, 7 — CKiepa; 8 — cocyaucras o0ojiouka; 9 —
ceruaTka; 10 — 3purenbHbIii HepB; 11 — MecTo M300paxkeHus Ha ceTdaTke; 12 — CTEKIOBHIHOE
Teno; 13 — xenToe mATHO, 14 — cIrenoe msITHO

Cocyaucrasi 000104Ka UMEET MHOTO KPOBEHOCHBIX cocyZoB. OHa cOCTO-
UT U3 3-X yacTeil: COOCTBEHHO COCYJIUCTOW, PECHHUYHOTO Tella U PaayXkKKH.
BHyTpeHHsI1 cTOpOHAa COCYAMCTONH OOOJIOUKH COJIEPKUT NUTMEHTHBIE KIIETKH.
[lepenusst 4acTh COCYUCTON 000JIOUKH 00pa3yeT paodyicKy, KOTOpask COAEPKUT
nurmMeHT. OH OKpalIMBaeT Ijla3a B pa3HbId IBET — T0ay00il, KOPUYHEBBII,
YEPHBIN.

Mexny poroBuliei 1 pay>KKOi HaXOJIUTCS nepeonss Kamepa 2na3d, KoTo-
pasi 3aroJHeHa )KUJIKOCThIO. B panyxke umeercs 3pauok (Kpyrioe OTBEPCTHE).

3a 3paukoM HaxXOJUTCA Mpo3pauHblidi xpycmanux. OH uMeer popMy IBOS-
KOBBITYKJIOW JIMH3BL. MEXIy paay’KKOW M XPYCTAIMKOM HAXOJUTCA 3A0H:AA
Kamepa 21a3a, KOTopas 3aloJIHEHAa JKUJKOCTBIO. 3a XPYCTAIMKOM HaXOJIUTCS
CMeKI08UOHOe Meo.

CeryaTKa COACPKUT 3pUTENBHBIE PELENTOPBl — HANIOUKU U KOADOUKU.
B ceTyartke HaxXoaMTCs OKOJIO 7 MUJUIMOHOB KOJIOoueK 1 130 MUIUTMOHOB TaJio-
yek. Ha cetuatke Qokycupyercs nzobpaxenue npeameta. [lamouku comepkat
3pUTEIBHBIN MUTMEHT — pOoOJoncuH W BOCIIPUHUMAIOT cyMepeuHblid cBet. Koi-
OOYKH UMEIOT MUTMEHT UOOONCUH N BOCIIPUHUMAIOT JHEBHOM CBET U LIBETA IIPU
ApKOM OCBelIeHUWU. HampoTuB 3pauka paclojoKeHO KeJIToe HATHO. Kermoe
HAMHO — 3TO YYACTOK CETYATKH, B KOTOPOM HUMEETCS MHOTO PELENTOPOB (KOJI-
60uyek). OKOJI0 JKENTOro MATHA €CTh Y4acTOK, KOTOPbIA HE COACPKUT 3pUTENb-
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HBIX PEIENTOPOB. DTOT yUaCTOK Ha3bIBaeTCs cienoe nsatHo. Crenoe namuo —
ATO MECTO BBIXOJIa 3pUTEIILHOTO HepBa (puc. 35).
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Puc. 35. Cxema CTpOECHHS CETYATKHU:
1 — NUTrMEHTHBIN YMUTEINH; 2 — HaJI0UYKH; 3 — KOJIOOYKH

CTpyKTypHI, 4epe3 KOTOPhIE MPOXOJIAT JIy4d CBETa, 00pa3yoT ONTHUYECKYIO
cuctemy miaza. OnTuyeckasi CHCTeMa COCTOMT U3 POTOBHIIBI, KUJIKOCTH
nepeaHed KaMmepbl, 3payka, KUIKOCTU 3aJHEH KaMephl, XpYyCTaJIMKa, CTEKJIO-
BUJTHOTO TeJa. [J1aBHBIE CTPYKTYphl ONTHYECKON CHUCTEMBI — 3TO pO2osUUa
U XPYyCMaiuk.

Mexanu3m BocnpusiTusi cBeta. Jlyun cBeta HAyT 4epe3 pOroBHILy, Iie-
PEIHIO KaMepy riasa, 3pavyok, 3aJHI0K KaMepy I1a3a, XpyCTaluK, CTEKIOBU/I-
HOE TEJIO W TOMa/iaeT Ha CeTYaTKy. 3pUTeIbHbIE penentops! ((hoTopenenTopsl)
INPUHUMAIOT CBETOBbIE pazapaxkeHus. OT HUX UMMYJbC UIET MO 3PUTEIHHOMY
HEPBY B 3PUTEIBHYIO 30HY KOPBI T'OJOBHOTO MO3Ta 3aTbUIOYHOW JTOIH. 371E€Ch
MPOUCXOJIUT aHAJIU3 3PUTEIbHBIX Pa3apaKEeHUMN, U YEIOBEK BUAUT MIPEAMETHI.

Ecmu nyun cBeta QoKycHpyIOTCS HE Ha CETYATKE, PAa3BUBAIOTCS aHOMAJIUU
3pEHUS:

— 0aU30pyKOCcmbs — YEJIOBEK XOPOILIO BUAMUT TOJIBKO ONM3KHE MPEAMETHI,
Jy4u POKYCUPYIOTCS BIIEPEAN CETUATKH;

— 0a1bHO30PKOCMb — YEJOBEK XOPOUIO BUJUT JaJ€KUe MPEIMETHI, Jydn
(bOKyCUPYIOTCS TO3aAH CETYATKH.

3HauyeHHe 3peHusi: C ero MOMOIIBIO YeJIOBEK BUIAUT (HOpMY, LIBET U pa3Mme-
PBI IPEIMETOB; YUTAET, TUIIET, PUCYET, OPUEHTUPYETCS B OKPY>KaIOILEH cpeie.

KoHTpoJibHbIE BONPOCHI
UTto Takoe opraHbl 4YyBCTB?
HazoBuTte opransl 4yBCTB 4eOBEKa.
Kakast cucteMa Ha3bpIBaeTCsSl aHAIM3aTOPOM?
HazoBute wactu ananusaropa.
UTO OTHOCUTCS K OpraHy 3peHus?
I'ne pacnonoxkeHo riaazHoe si6J10K0?
HazoBute 0005109kH ria3HOro s10J10Ka.
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8. Kak HazbiBaeTcst Hapy>kHast 0000uKa T1aza’?

9. Uro Bnepeau oOpa3yeT HapykHast 000JI0UKa TJIa3HOro s07I0Ka?
10. Kak Ha3bIBaeTcs cpeaHsisi 000J1049Ka I1a3Horo siojioka?

11. Kak Ha3bIiBaeTCs BHYTpEHHsS 000J1049Ka TJ1a3HOTO s1010Ka?
12. W3 kakux gacTer COCTOUT cocyauctas ob6ogouka’?

13. Yro oOpa3yeT nepeiHsst 4acThb COCYIMCTON 000JI04YKN?

14. I'ne conepkaTcs MUTMEHTHBIC KJIETKU?

15. T'ne pacnosioxkeHa nepeaHss kamepa riaza?

16. I'ne HaxonuTtcs 3paqdox?

17. T'ne HaxoaUTCs XpyCTaIuK?

18. Yto HaxX0auTCsa MEXAY PaLyKKOH U XPYyCTaIUKOM?

19. I'ne HaxoAUTCS CTEKJIOBUAHOE TEJIO?

20. Kakue penentopbl COAEPKUT ceTyaTKa?

21. HazoBuTe 3puTeabHbIC TUTMEHTHI MAJIOUYEK U KOJOOUEK.
22. YTO Takoe KeNToe MITHO?

23. Yto Takoe chenoe nsiTHo?

24. Ha3oBuTe riaaBHbIE CTPYKTYPbl ONTHYECKOM CUCTEMBI TJ1a3a?
25. PacckaxuTe 0 MeXaHU3ME BOCTIPUATHS CBETA.

26. I'ne mporcXoAUT aHANINU3 3PUTEIIbHBIX pa3/ipakKeHU?

27. Yrto Takoe 6JU30pyKOCTH?

28. Uto Takoe JaabHO30PKOCTh?

29. Kakoe 3Hau€HHE UMEET 3pEHHE?

Tema 16. CTtpoeHue un chbyHKUMM OpraHa criyxa

[lepudeprueckoit 4acThIO CIyXOBOTO aHAIM3aTOpa SIBJISIOTCA PEUEITOPSI
oprana cayxa. OpraH ciyXxa COCTOMT W3 3-X yacTed: HapyHOTO, CPEIHETro
U BHYTPEHHETO yXa.

Hapy:kHoe yX0 COCTOUT M3 YIIHOW pPaKOBUHBI, HAPYKHOTO CIYXOBOTO
nmpoxoja, 6apabaHHOM MEPETOHKHU.

Ywnasa paxoeuna cOCTOUT U3 XPsALIA, KOTOPBIA MOKPBIT KOKEM.

Hapyocnwiii cnyxosoii npoxoo — 310 TpyOka nmuHON 30 MHJTUMETPOB,
UMEET KeJIe3bl, KOTOPhIC BBIJACIAT YUIHYIO cepy. YIIHas cepa 3aJep>KUBacT
NbUIb U OAKTEPUHU.

bapabannasa nepenonka — 3TO TOHKas MeMOpaHa, KOTOpas OTAEISET
Hapy>XKHOE YXO OT CPEAHETO.

CpenHee yX0 COCTOUT U3 GapabaHHOI moxocTH 06beMoM 1 cM® U CITyXo-
BBIX KocTouek. bapabaHHast MOJIOCTh CPEIHETO yXa COSAMHSIETCSA C HOCOTIIOTKOM
cIyxoBoH (escmaxuesoii) mpyboti. CiyxoBas TpyOa BEIpaBHUBAET JaBJICHUE IO
006e cTopoHbl 0apabaHHOM MEPETIOHKH.
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Tpu cnyxoBbie Kocmouku (Monomouex, HAKOBAIbHA U CHIPEMEUKO) CO-
eIUHAIOTCS MEXITy co00il. CTpeMeUKko COeAMHSACTCS C MEPENOHKOW OBATBLHOTO
OTBEPCTHSI BHYTPEHHETO yXa.

BHyTpeHHee yX0 pacroio)KeHO B BUCOYHOW KOCTH. OHO COJIEPIKUT OpraH
ciyxa (YIUTKY) U OpraH paBHOBECHS. Yiumika — CIUPATbHO 3aKPyYCHHBIH
KOCTHBIN KaHai (puc. 36).

9

10

Puc. 36. Cxema cTpoeHuUs OpTraHa ciyxa:
1 — ciyXoBbl€ KOCTOUKH (CTpEeMEUKo); 2 — ciyxoBas TpyOa; 3 — BUCOYHAas KOCThb; 4 —
YIIUTKA; 5 — CIyXOBOW HepB; 6 — mpeaBepue YIUTKU; 7 — TMOIYKpPYKHbIE KaHANbl; 8 —
OapabaHHas nepenoHka; 9 — yiHas pakoBuHa; 10 — Hapy>KHBIH CIIyXOBOH POX0.

B kKOCTHOM KaHajie yJUTKH PacloJIOKEH MeperoHYaThlidi KaHal, KOTOPBIH
3aMOJIHEH 3HOO0AUMGot. MexXy KOCTHBIM W MEPENOHYAThIM KaHAJIaMU Haxo-
TUTCS nepuiumpa.

B nepernoHuaToM KaHayie HaXOAWUTCS CHUPAIbHBLIL OP2AH, KOTOPBINA BOCIIPU-
HUMaeT 3ByK. CIIpabHbII OpraH COCTOUT U3 OCHOBHOM U TOKPOBHOM MEMOpPAaHBI.

OcHoBHasi MeMOpaHa COCTOUT M3 BOJIOKOH Pa3HOW NJUHBI. Y BEPIIUHBI
YIIUTKU HAXOJSATCS JJIMHHBIE BOJIOKHA, @ Y OCHOBAHUS — KOPOTKHUE.

Ha ocHoBHOI MeMOpaHe pacroioKeHbl CIIyXoBble perentopbl. OuH UX KO-
Hel (UKCUPOBAaH HA MeMOpaHe, a Ipyroid CBOOOAHO 3aKaHUYMBAETCS BOJIOCKAMHU.
Ot (hpuKCcHPOBaHHOTO KOHIIA PELIETITOPOB OTXOAAT BOJIOKHA CIIyXOBOI'O HEpBa.

[TokpoBHast MeMOpaHa HAXOAUTCS HaJl OCHOBHON MEMOpaHOM.

MexaHu3M BOCHIPUATHS 3BYKOB:

— 3BYKOBBIE BOJIHBI COOMPAIOTCS YUTHOW PAaKOBUHOM, HIIyT Yepe3 HapyK-
HBII CITyXOBOM IIPOXO/1 M BBI3BIBAIOT KOJieOaHusl OapabaHHOM MEPETOHKH;

— KoJjebaHus 0apabaHHON MEpPENOHKU MEPEeNA0TCs CIYXOBbIM KOCTOUYKAM
(MOJOTOUKY — HAaKOBaJIbHE — CTPEMEUKY);

— CJYXOBBIE KOCTOUYKHU MPOBOJIAT U YCHIIUBAIOT 3BYK B 20 pas;

— KoJeOaHMsl CTpeMeuka BbI3BIBAIOT KoJieOaHHUS MeMOpaHbl OBaJbHOTO
OKHa;

— KoJjebaHusi MeMOpaHbl OBAJILHOTO OKHA BBI3BIBAIOT KOJEOAHUS TMepHU-
AuMQBI ¥ SHTOIUM QB
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— KoJeOaHus HI0IMM(BI BBI3BIBAIOT KOJIEOAHMS TOKPOBHON MEMOpPaHbI;

— KoJeOaHMsI MOKPOBHOM MeMOpaHbl pa3pa’kal0T peLenToOpbl OCHOBHOU
MeMOpaHbl. B penentopax BO3HUKAaeT HEPBHBIN UMITYJIbC;

— IO CIIyXOBOMY HEpPBY MMILYJIbC IIEPENACTCS B BHUCOYHYIO JOJIO KOPbI
TOJIOBHOTO MO3ra. TaM HaxOIUTCs LEHTP CIIyXa,

— B BHCOYHOM J0JI€ KOPBI IEPEHETO MO3ra MPOUCXOIUT aHATIU3 BO30YXK-
JEHUSL.

3HayeHHe OpraHa cjyxa — C €ro MNOMOUIbIO YEJOBEK CIBILIUT MY3BIKY,
peub, OPUEHTUPYETCS B OKpY KaroLIel cpezie U 001aeTcst ¢ ApyruMHy JHOAbMHU.

KoHTpoJibHBIE BOIIPOCHI
Yro sBnsiercs nepuepuyecKoil 4acThiO CIIyXOBOT'O aHau3aropa?
Ha3zoBute wactu oprana ciryxa.
Pacckaxure 0 cTpOEHHHM HAPYIKHOTO yXa.
I'ne naxonurcs 6apabanHas nepenoHka?
N3 gero cocTout cpennee yxo?
Uem coeanHsIeTCs CPETHEE YXO C HOCOTJIOTKOM?
HazoBure ciryXxoBble KOCTOUKH.
C yeM coeIMHSIETCS CTPEMEUKO?
I'te pacnosi0’)keHO BHYTPEHHEE YXO?
10. Yto conepKuUT BHyTpEHHEE YXO?
11. Pacckaxute 0 CTpOEHUU YIUTKH.
12. Pacckaxxute 0 CTpOEHUHU CIIUPATIBHOTO OpraHa.
13. I'ne HaxoAsITCst CIyXOBbIE PEUENTOPHI?
14. Pacckaxure 0 MEXaHU3ME BOCIIPUATHS 3BYKa.
15. I'ne nHaxoauTcst UEHTp ciayxa?
16. Kakoe 3HaueHME UMEET OpraH ciayxa?

WX kW=

Tema 17. NMonoBas cuctema. CtpoeHue n o6pasoBaHue NONoBbLIX KNEeTOK

Pa3MHoO:KeHHMe — CBOWCTBO OpPraHM3MOB BOCIIPOM3BOAUTH cebe Momo0-
HBIX. brarogaps pa3sMHOXKEHHIO 00eCIIeYnBaeTC HENIPEPHIBHOCTD KU3HH.

[Ipu pa3sMHOXEHWW OJHO TIOKOJICHWE OPTaHW3MOB CMEHSET JpYyroe.
Pa3zmHuoxeHne oOecrieunBaeT MpOOIKEHUE CYIIECTBOBAHMS BUIA.

My:xckasi M0JI0Basi CUCTEMA COCTOUT U3 8HYMPEHHUX U HAPYICHBIX NOJIO-
8bIX OpeaH08. BHympeHnue nonogvle opeamnsi — 3TO JIBa SIMYKA U UX TMPHUIATKH,
JIBA CEMSIPOBOJA, CEMSIM3BEPraTeNbHBIN KaHaj, TNpeAcTaTeNbHas Kele3a.
Hapyosicnvle nonogvie opeanst — 3TO TOJIOBOM WiieH U MOIIOHKA. SIMYKH — 3TO
MY>KCKHE TIOJIOBBIE JKeJie3bl. B HUX pa3BUBAIOTCS CIIEpPMATO30MAbI U 00pa3yIOTCs
MY>KCKHUE IMOJIOBbIE TOPMOHBI (TeCTOCTEpOH). Pazmeps! sinuek 3—5 caHTUMETPOB,
macca 15-30 rpamm. OHU pacronokeHsl B MoIIoHKe (puc. 37).

56



Puc. 37. CtpoeHre opraHoB My»CKOU MOJIOBOW CUCTEMBI:
1 — MoueBoOil my3bIpb; 2 — CEMSIBBIHOCSIINME INPOTOKU; 3 — IMpeJACTaTeNIbHAs JKENe3a;
4— 1MOJIOBOM WJIEH; 5 — MOYEHCIYCKaTeIbHbIA KaHA, 6 — SIMYKH; 7 — TPUIATKH SUYECK;
8 — MoImIoHKa

/KeHckasi 1010Basi CUCTEMA COCTOUT U3 8HYMPEHHUX U HAPYICHBIX NOJIO-
8bIX Op2ano8. Buympennue nonogvie opeanvbl — 3TO JBa AUYHHKA, JBA SAUIIEBO-
1la, MaTKa U Braranuiie. HapyoicHvle nonossie op2anbl — 3TO OOJBIINE U MaJIble
MOJIOBbIE T'yOblI, KIUTOpP. SIMYHMKH — 3TO JKEHCKHE TOJOBbIEe Xene3bl. OHH
3aKaHYMBAIOT pa3BUTHE K 12—15 romam. SIMYHUKU pacroNOXKEHBI B OPIONTHOM
nosnoctu. JInuHa simunuka 3—4 cantumerpa, macca 6—7 rpamm. B smuHukax
00pa3yloTcs JKCHCKHE TaMeThl (SHIEKJIETKU) U KCHCKUE IOJIOBbIE TOPMOHBI
(3CTpOreHsI).

AiueBoapl nverotr quuHy 10—12 cantumerpoB. B siineBoae npoucXoauT
OTUIOJIOTBOPEHUE.

MarTka — MBIIICYHBINA MOJIBIA OpPraH, B KOTOPOM IPOUCXOJAUT Pa3BUTHE
onaa (puc. 38).

Puc. 38. Ctpoenue opraHoB >K€HCKOU MOJOBOM CUCTEMBI:
1 — martouHbIe TPYOBI;, 2 — SIMYHHUKH; 3 — MOYEBOU My3bIpb; 4 — MaTKa; 5 — BJIarajuIie;
6 — TOJIOBBIE TYObI

HpOH@CC 06p3.30BaHI/I$I ITOJOBBIX KJIICTOK HAa3bIBACTCA IT'aMETOI'CHE30M.
HpOH@CC 06p3.30BaHI/I$I KCHCKHUX ITOJIOBBIX KJIICTOK HA3bIBACTCA OOI'€HE30M.
HpOHCCC 06p2130BaHI/ISI MYIKCKHX IIOJIOBBIX KJICTOK HA3bIBACTCA CIIEPMATO-
Ir¢He30M.
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OOpa3oBaHue CHEPMATO30UI0B MPOUCXOJUT C MEPHOJA MOJIOBOTO CO3pe-
BaHMs N0 TJIyOOKoil crapocTu. OOpa3oBaHHe SHUEKIETOK MPOUCXOAMUT pa3
B MecsIl ¢ Tiepuoja nojioBoro cospeanus (12—13 net) u 1o 45-50 ner.

OoreHe3 cOCTOUT U3 MEPUOIOB:

1) nepuoo pazmnosrcenun (0enenus) — KICTKUA ¢ TUTIOUIHBIM HAOOpOM
XpPOMOCOM (2n) IeIATCS MUTO30M U 00pa3yroTCs OOTOHHH (2n);

2) nepuoo pocma — B OOTOHUSIX HAKAIUIMBAIOTCS 3aIllaCHbBIC MUTATEIbHBIC
BemecTBa. KieTku pactyT u 00pa3yroTcsi OBOIUTHI | mopsiika ¢ JUTUIIOUIHBIM
HaGopoM XpomocoM (2n);

3) nepuoo cospesanuna — xietku nensarcs meio3om. Ilocne meitoza I u3
oBoruta | mopsimka obpasyercs 2 KJIETKH € TaluIOUIHBIM HabOpPOM XPOMOCOM
(n): onHa Gosbiiast — oBoUUT Il mopsiika ¥ oJHA MaJIeHbKasi — PEAyKIIMOHHOE
tenbie. [locne meitosa Il U3 peayknuoHHOTO Tenblia 0opaszyeTcs 2 peayKIHMOoH-
HBIX Telblla, u3 oBouuta Il mopsinka — 1 siiiexnerka u 1 peayKIMOHHOE TEIIbIIE.

Takum o0pa3om, B KOHIE nieproja co3peBanus u3 1 opounra I mopsaka
oOpasyrores 1 siiinexyieTka M 3 peayKIHOHHBIX Tejabla. Bce oHM HMEIOT
rarIouaHbI Habop xpomocom (1 n).

AifiuexkaeTrka nuMeer okpyriayio (opmy, pasmep okono 0,1 Mummmerpa.
Krnerka comepXuT s4Ipo C TramiOUJHBIM Ha0OpPOM XPOMOCOM, LHUTOILIa3My
C OpraHouJiaMu U MUTATENIbHBIC BEIIECTBA (KENTOK). SIHIIeKIeTKa HEeTTOABUKHA.
OHa nmokppITa IByMsl 000109YKaMy — MEPBUYHON ¥ BTOpUIHOM (puc. 39).

CnepMaroreHe3 COCTOUT U3 CIECAYIOIINX MEPUOOB:

1) nepuoo pazmmnosicenusn (0enenusn) — KICTKU C TUTUIOUTHBIM HAOOpOM
XpOMOCOM (2n) JENSATCSI MUTO30M U 00pa3yrOTCsl CHEPMATOrOHUHM (2n);

2) nepuoo pocma — CIepMaTOrOHUU PACTYT U 00pa3zyrTCs ClIEpMaTOLU-
ThI | mopsizika (2n);

3) nepuoo coszpesanus — xietrku nensarcs merosom. [locne meitoza | u3
Kaxjaoro crnepmaronuta I mopsaka oOpasyercs 2 cnepmatonuta I mopsimka
C rarIouaHbIM HabopoMm xpomocoM (n). [locne meitosa 11 u3 kaxnoro crepma-
toruTa Il mopsiaka obpazyrorces 2 ciepmatuisl. B pesynbrare, B KOHIIE iepuoaa
cospeBanusi u3 1 cmepmaronura I mopsizka oOpa3sywrcsa 4 cnepMaTHIbI
C TarIONAHBIM HA00POM XpOMOCOM (h);

4) nepuoo ¢gpopmuposanus — w3 cruepMmaTu oOpa3yrTCs CIIEPMATO30H-
Ibl (n).
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Puc. 39. I'paadoB my3bIpek SUYHUKA KOIIKH:
1 — sifriexeTka; 2 — SUIEeHOCHBIN Oyropok; 3 — ¢oymuKyspHas 0007049Kka; 4 — MOJOCTh
¢dommkyna; 5 — creHka (oJUIUKyIa

Cnepmarto3onabl MMEIOT TOJOBKY, MIEHKYy W XBOCT. B TroioBke ecTh
AIpO C TAINIOUAHBIM HAOOPOM XPOMOCOM M akpocoMa (KoMmIuieKc ['oibmkn).
B mreiike — kieTouHbIi 1eHTp u MUTOXOHApuu (puc. 40). Crnepmaro3ouabl
uMeroT HeboubIue pazmepsl (0,5-0,7 MUKpoMETpa).

Puc. 40. Ctpoenue cnepmaTo3oua:
1 — ronoBKa; 2 — mIeika; 3 — XBOCT

SiuekeTka U cuepMaTo30U]l CIMBAIOTCS MPHU ONJIOAOTBOPEHMH W 00pa-
3yeTcsl 3UroTa. 3urora CoICpKUT AUILTOMAHBIA HAOOp XpoMocoM (2n).

N3 3urorsl B MaTe€pUHCKOM OpraHW3ME€ HAYMHAETCS PA3BUTUE 3apO/bIIliA.
3apo/IbIll pa3BUBAETCS B MATKeE.

KonTpoJibHBIE BONIPOCHI
Yro Takoe pa3MHOXKEHUE?
Ha3zoBute yactn My>»KCKOU MOJIOBOM CUCTEMBI.
Urto Takoe simuku? ['1e OHU PacoNOKEHbI?
UYro oOpazyercst B suuKax?

b
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9.

Ha3zoBure yacTu %EHCKOM MOJIOBON CUCTEMBI.
Uro Takoe ssuuHUKU? [’ 1€ OHU pacTIOIOKEHBI?
Yro oOpazyercs B AMUHUKaX?

YTO NpOUCXOIHT B IMLIEBOIAX U MaTKe?
Kakoii mporiecc Ha3bIBa€TCsA raMeTOreHe30M?

10. Kaxko#i nporecc Ha3pIBA€TCSI 0OTE€HE30M?

11. Kakoii npouecc Ha3bIBaeTCsi CIEPMATOr€HE30M?

12. HazoBure nepuoasl oorene3a. Kakue mpoieccsl IpOUCXOIAT B KaKI0M
nepuoje?

13. Kak Ha3bIBaeTcs xeHCKasi rameTa? PacckaxuTre o ee CTpOCHUH.

14. HazoBute mnepuoxasl cnepmaroreHesa. Kakue mporecchl mpoOUCXOIAT
B KaXXJIoM nepuone?

15. Kak HasbiBaeTcs Myxckas ramera? Pacckaxxure o ee CTpOEHUHN.

16. Kakoit Habop XpOMOCOM UMEIOT raMeThI?

17. Kak oOpa3yeTcs 3urota u Kakoit HaOop XpOMOCOM OHa COAECPIKUT?

18. Yrto pa3BuUBaeTcs U3 3UrOThI?

19. I'ne pa3BuBaeTcs 3apoabliil?

60



Paznen I1. Muroroodpasue oprann4ecroro Mupa

Tema 1. NNoHATUE 0 NpokapuoTax u aykapuoTax. baktepumn

Bce xuBble Opranu3Mbl IEISTCS Ha JIBE TPYIIIbI: IPOKAPUOTHI U 3YKapUo-
Tel. B mepByro rpymnmy Bxonaar Oakrepuu. MX KieTka He COAEPXKUT sipa,
HE UMEET MEMOPAHHBIX OpPraHelyl. Y MPOKapuoT HET MUTO3a U MeHo03a.

Bropas rpynmna opraam3mMoB — 3yKapuoTbl. Bo BTOpyIO Ipymiy BXOIAT
pacTeHus U )KUBOTHBIE. VX KJIETKH UMEIOT SIPO U OPraHelyIbl. Y 3YKapHUOT €CTh
MHUTO3 U MENO3.

bakrepun — MelKHe OOHOKIETOYHBIE OpraHu3Mbl. VX KieTka umeer
pasmepsl oT 0,2 1o 13 mukpomerpoB. PaccmoTperh OakTepuu MOMXKHO TOJIBKO
py OOJIBIIOM YBEIMUYEHUH MUKPOCKOIIA.

YcaoBust xku3HH Oakrepuil. ONTUMAIBHBIMM YCIOBUSMH JUIA KU3HH
OakTepuil ABisgrOTCS Temneparypa cpeasl ot +35 °C no +40 °C, Hanuuue BOJbI,
NUTATENbHBIX BEUIECTB. BOJIBIIMHCTBY OaKTepuil HY>KEH KHCIOPO/I.

Pacnpocrpanenne 6akrepuii. bakrepuu ectb Besne. Haubosnbliee komnu-
YeCTBO MX HAXOJIUTCA B MOYBE Ha IIyOMHE A0 3 KujIoMmeTpoB. bakTepun oOHa-
pykeHsbl B BoJie. FMIx MHOro B Bo3ayxe Ha BeicoTe A0 12 kmioMerpoB. bakrepun
BCTPEYAOTCA B KUBBIX U MEPTBBIX OpraHU3Max PacTEHUI, )KUBOTHBIX U YEJIOBEKA.

Ctpoenne Oakrtepuii. Kierku Oaktepuii MOryT UMETh (GOpMy MaOUYEK

(Oanusibl), MAPUKOB (KOKKH), 3amSTHIX (BUOPHOHBI) U CIIUpae (CIUPHUILIBI)
(puc. 41).

1 2 3 A 5

L7

TOUNER e

Puc. 41. ®opma GakTepuanbHBIX KIETOK:
1, 2 — manouku (OamuuIbl); 3 — CHUPOXETHI; 4 — MIAPUKU (KOKKH); 5 — crmpanu (CIu-
PHILTBI)

Cpenu OakTepuil BCTpEeUaroTCs HETIOABM)KHBIE U TTOIBIKHEIE (hopMEl. [lepe-
JIBUTAIOTCSI OAKTEPUU C TTIOMOIIBIO OJTHOTO WJIM HECKOJIBKHUX KIyTUKOB. KT'yTUKHI
pacrioararoTcs Ha BCEM ITOBEPXHOCTH TeJa WIK Ha OJTHOM KOHIIE TeJa.

CHapyxu OakTEepuu MOKPBITHI KAINCYJI0M, KJIIETOYHON CTEHKOU U Iia3MaTH-
yeckoi MmeMOpaHoi. Karcyna siBiasieTcst 3alUTHBIM TOKPOBOM.

[Mutomnasma OakTepuil COAEPXKUT Koavyesyio monekyry /JHK. Ona npu-
KpeIuIaeTcs K Iia3MaTuueckoi memOpane ¢ nomonisio OenkoB. JIHK siBisiercs
FeHEeTUYECKUM annapaToM KIETKH M Ha3bIBaeTCs Hykneouoom. B Oakrepuaib-
HOM KJIETKE OTCYTCTBYIOT MeMOpaHHbIe opraHeiuibl. OyHKIUU MHUTOXOHIPUH,
KoMIUIeKca [onbku U 3HAOIUIA3MAaTUUYECKOW CETH BBINOJIHAIOT BISTYMBAHUS
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mia3MaTU4eckod MeMmOpaHbl — me30comsl. B muTomiazme Oaktepuil coaep-
KUTCS MHOTO pubocom. Ha pubocomax nmpoucxoaut cuHTes 0enka (puc. 42).

Puc. 42. Ctpoenue 6akrepuu:
1 — Hykmeoua; 2 — KJIETOYHAask CTEHKa; 3 — Me30COMBbl; 4 — puOOCOMBI; 5 — BakKyouIu;
6 — KIyTUKU

Ilo Tuny nutanust (acCUMMWIAUMU) OakTepun OBIBAIOT agmompopHvle U
eemepomponvle. ABTOTpOPHBIE OAKTEPUU CaAMH CHHTE3HPYIOT OPTraHUYECKUE
BellecTBa M3 Heopranuyeckux. OHU MOTYT HCNONb30BaTh dHepruto CoiHua.
Takue GakTepuu HaA3BIBAIOTCS omocurnmesupyrowumu. Bropas rpynmna aBTo-
TPO(HBIX OaKTEepHil MCIONB3YET ISl MPOLECCOB JKU3HEEATEIHbHOCTH YHEPTHIO
XUMHUYECKHUX PEaKIMid. ITO xemocunmesupyoujue 6akTepun.

['erepoTpodHbIe OaKkTepUU WCIONB3YIOT JUIsl TUTAHUS TOTOBBIC OpraHUYe-
cKkue BemecTBa. Hampumep, MOIOYHOKHMCIBIE OaKTepUU TMPEBpaIlaloT caxapa
B MOJIOYHYIO KUCHOTy. K reTepoTpodHBIM OTHOCATCS M OaKTepUU-TIApa3HUTHI.
OHU TUTAIOTCS OPTaHUYECKUMH BEIIECTBAMU YKHUBBIX OPTaHU3MOB.

Ilo TMNY AUCCUMMJISIIMU OAKTEPUU MOTYT OBITh A9POOHBIMU U AHAIPOO-
Holmu. JInst )KU3HA a3pOOHBIX OakTepuil 00s3aTENIbHO HYKEH KUCIOpoI. AHa-
9poOHBIe OakTepuH KUBYT B OeckuciopomHoi cpene. [Ipumepom a’poOHBIX
OakTepuil sBisieTCs TyOepKylie3Has mnajiouka. AHa’poOHbIe OaKTEpUUM — 3TO
CTOJIOHSYHAS TTAJIOYKA U MOJIOYHO-KHCIIbIE OAKTEPHH.

Pasmuoxkenne. bakrepun pa3MHOKAIOTCA Oecnonvim nymem — JIEICHUEM
KJIETKHA Ha ABE YacTu. [Ipu 01arompusTHBIX YCIOBUSAX KJIETKA JCIUTCA KaKIble
20-30 munyT. OnHa OakTepusi MOXKET 00pa3oBbIBaThH 3a CyTku Oojee 600 mu-
JHOHOB HOBBIX KJIETOK. Y HEKOTOPBIX OakTepwii HaOI0maeTcsi MOJOBOW IMPO-
necc — Konviocayus. 1Ipy KOHbIOTalMKU JBE OAKTEPUH COMMKAIOTCSA, U MEKIY
HUMH oOpa3yeTcs IuIa3MaTHYeCKuid MOCTHK. Uepe3 MOCTHK 4acTh MOJIEKYIIbI
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JIHK mnepememaercs u3 oaHOM KieTku B Apyryto. Ilocie storo Oakrepuu
pacxoasarca. Konbroranus 0OHOBIISIET FEHETUYECKYIO HH(OPMALHIO.

[Tpu HeOnaronpuATHBIX YCIOBHUSX OKPY’KAIOIIEH Cpebl HEKOTOphIe OaKTe-
pun o0pa3yroT cnopwl. Ilpu 3TOM nuTOMIA3Ma KIETKH COKMMAETCs, U KIIETKa
HOKpBIBAETCS IUIOTHOM 00osioukoi. Criopa — moKosiascsi cragusi 0akTepui.
B TakoMm cOCTOSHMM OHM MOTYT COXPAHATBCS MHOTO JjeT. CIopbl pasHOCATCS
BETPOM, BOJIOM, )KUBOTHBIMU. B OJIaronpusTHBIX yCIOBHIX CHOPBI COPAchIBAIOT
000JI0UKY U /Ial0T Ha4yaJl0 HOBBIM OaKT€pUAJIbHBIM KJIETKaM.

3nauenue Oaxkrtepuil. bakTepun MMeErOT OOJbIIOE 3HAYEHHE B MPHUPOJE
U JUIs 4esloBeKa. bakTepuy ounniaroT Npupoy — pasiiararoT TPYIbl )KUBOTHBIX
U OCTaTKW pacTeHUil. XeMOCUHTE3UPYIOIINE OAKTEPUH JIEJAI0T OYBY OOraToi
MUHEpaJIbHBIMU BellleCTBAMH. Uel0BEeK MCIOJb3yeT OaKTepuu B MULIEBOM MpoO-
MBILIJIEHHOCTH JUIsl NOJIy4eHHUs] Keupa, CMETaHbl, Chlpa, CIMBOYHOIO Macia,
BHHA. B XuMHUYeCKON MPOMBIIUIEHHOCTH — IIPU NOJIYYEHUN CIIUPTOB, ALIETOHA,
YKCYCHOM KHUCJIOThl. B MEIMUMHCKOW MPOMBINIJIEHHOCTH OaKTEpUHM HCIOIb3Y-
I0TCA JJ1s1 IOJTy4Y€eHUsI aHTUOMOTUKOB, BUTAMUHOB, (DEPMEHTOB, TOPMOHOB.

bakTepun MOryT NPUHOCUTH 4eJIOBEKY Bpeld. OHM DOPTAT MHILEBBIE
OPOAYKTHI, TOBPEKIAIOT KHUTU B OMOIMOTEKAX, BbI3bIBAIOT O0JIE3HU PACTEHUH,
KUBOTHBIX, 4€JOBEKa. baKTepuu-mapazuThl BbI3BIBAIOT y YeJIOBEKa OOJIE3HU
XoJepy, uyMy, TyOepKyie3, aHTMuHy U Apyrue. Takue OakTepuHu Ha3bIBarOTCS
OonesHemeopHbiMU. 3apakeHUEe YeJOBeKa MPOUCXOIUT NMPU KOHTAKTE C 0OJIb-
HBIMHU, Y€pe3 BOJAY U MPOAYKThl MUTAHUA, B KOTOPBIX HAXOJATCS OaKTepUU WU
UX CIIOPBI.

Pa3zpaboTransl cienuanbHbie METOABI OOpbOBI C OOJIE3HETBOPHBIMHU OaKTe-
pusimu. Hampumep, nanatel B 00NbHUIIAX 00padaThIiBalOT yIbTPapUOIECTOBHIMU
Jdy4damu. XUpyprudecKue HHCTPYMEHTHI U MEPEBsI30UHbII MaTepran o0padaThi-
BAIOT pacCTBOPAaMHM MEPEKUCU BOAOPOAA WIIN ACHCTBUEM BBICOKOM TEMIEPATYpHI.
JIyist 3a1uThl YelloBeKa OT MPOHUKHOBEHUSI B €r0 OpraHu3M OakTepuii, MpoBO-
JUTCA KOHTPOJb 32 YUCTOTOW MPOAYKTOB U BOJABL. UEIOBEKY JE€Nar0T MPUBUBKHU
IPOTUB PA3JINYHBIX OO0JIE3HEH.

KoHTpoJsbHbIE BONIPOCHI

1. Kaxkue opranu3msl Ha3bIBatOTCS pokapuotamu? [IpuBeaure npuMepsl.
2. Kakune opranu3msl Ha3bIBarOTCS dykaproraMu? [IpuBenure npumepsl.
3. HazoBute pa3mepsl KJIETOK OAKTEPHil.

4. HazoBute OIaronpuATHbIC YCIOBUS I KU3HU OAKTEpUH.

5. I'nme BcTpeuaroTcst OakTepuu?

6. HazoBute popmbl 6akTepuid.

7. Ha3oBuTte opranesuibl epeABUKEHUST OAKTEPHIl.

8. UeM mokpsITa KjieTKa OaKTepuii?

9. Uro Takoe HyKieoua?

10. Yro BbINONHSAET (PYHKIIMK MEMOpPAHHBIX OpraHesul y oakrepuii?
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11. I'ne mpoucxoaut cuHTe3 Oenka y 6akrtepuii?

12. Ha kakue rpynnsl JeisTcss OaKTEPUH MO0 TUITY aCCUMUIISILIUM?

13. Kakue Oaktepuu Ha3bIBatOTCA (POTOCMHTEIUPYIOUIUMHU U XEMOCHHTE-
3UPYIOIIUMU?

14. Kakue BemecTBa MCIONB3YIOT JUIsl MUTaHUS TeTepoTpodHbie OakTe-
pun? [IpuBeaure npuMepsl.

15. Yem nurtaroTcsi 6aKTEpUU—TIaAPA3UTHI?

16. Kakumu ObiBaroT Oaktepuu 1o tuiy auccumuisanuu? [IpuBeaure mnpu-
MEDPBL.

17. Kak pazmHoxatoTcs 6akrepun?

18. OnuiuTe mpoiecc KOHbIOTaluyl y OaKTEpHil.

19. Ilpu kakux ycioBusix 0akTepuu 00pa3yroT COphI?

20. Kakoe 3HaueHue UMEIOT OaKTEPUU B MpUpoie?

21. [Ins yero Ucmoab3yeT OaAKTEPUH YeT0BEK?

22. Kakue 6akTepuu Ha3biBatoTcs 0ose3HeTBopHbIMU? HazoBute Oone3Hu,
KOTOPBIE BBI3bIBAIOT OAKTEPUU Y YEIOBEKA.

23. HazoBute MeToabl 00pbhObI ¢ 00JI€3HETBOPHBIMUA OAKTEPHUSIMU.

Tema 2. XapakTepucTuka LapcTBa NpoTUCTbI.
MapasuTuyeckne NpPoOTUCTbI

Jlist w3ydeHusi BCEX JKHUBBIX OPraHU3MOB YCTAaHOBJICH OIPEICIICHHbBIN
nopsiiok win cucmema. Hayka cucmemamuka wu3y4aer KiacCuPUKaIIUIO
(cucteMy) *KUBBIX Oprannu3MoB. HauMeHbliliel eAMHUIIeH CUCTEMATUKU SIBISIETCS
BUJ (HarpuMep, 4eJIOBEK pa3yMHbIH, 3BrieHa 3eneHas). CaMoil KpylHOH enu-
HUTIEH CUCTEMATUKH SIBISICTCS THIL.

OngHO M3 IAPCTB OPraHUYECKOrO0 MHUpa MPEACTaBICHO OJIHOKJIETOYHBIMU
opraHu3MaMu U HasbiBaeTcsi HapcTBO IIpotuctel. B 3TOM 1apcTBe ecTh ciie-
JYIOIIYE THMBI:

1. Capxomacturodopa: ameba, IBriaeHa, JIMOIusI.

2. Undyzopus: uadyzopusi-Tydenbka.

3. ANMKOMIUIEKCA: MAISIPUMHBINA TJIa3MOIHA.

CBoOoaHOKUBYIINE NMPOTHCTHI (amEDa, HBriaeHa, nH(Qy30pusi) BcTpeya-
I0TCSI B IIOYBE U B BOJi€. T€JI0 UX COCTOUT U3 OJIHOU KJIETKU, KOTOPask BIMOJIHSET
dbyHKIMU 11e0T0 OopraHu3Ma. PasMephl Tela OT HECKOJIBKUX MUKPOMETPOB 0
2-3 munuMeTpoB (puc. 43).

dopma Tes1a HENOCTOSIHHAS Y aMEOBI U MOCTOSIHHAS Y 3BIJICHBI U UHPY-
30pUH.

IToxpoBbl Tesa. Ameba HMMEET TOJBKO MIAZMAMUYECKVIO MeMOpauy.
VY 3BryieHbl U UH(Y30pUU €CTh ClienuanbHas 000J04Ka neatukyra. Jactu tena
OJIHOKJIETOYHOT'0 OpraHW3Ma BBINOJIHSAIOT (PYHKIIMA OPTaHOB MHOT'OKJIETOYHOTO
OpraHu3Ma U Ha3bIBAKOTCS OP2AHOUOAMU.
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OpraneJsibl IBHKEHHSI: Y aMeObl — JIOJCHOHOMCKU (NCe800nooulL),
y 3BTJIEHBI — JrceymuK, Y UHQY30pUH — PEeCHUUKU.

BHyTpenHee cTrpoeHue. B nuromiazMe npoTUCTOB pa3iidyarOT ABA CIOSL.
HapyxHub1it cinoil (IIOTHBIM M TOMOTEHHBIN) Ha3bIBaeTCS dKkmonaazma. BHyT-
PEHHHM CIOM (KMIKUW U 3€PHUCTBIN) Ha3bIBACTCS 2HOONIA3MA. B HEM HaXosT-
Csl pa3JInuHbIE OPTaHOU/IbI.

Awme0a 1 3BrjIeHa UMEIT ofHO sapo. Mudby3opus umeet aBa sapa. boib-
I0€ SIAPO (MAKPOHYKIEYc) ABISIETCA BEreTaTUBHBIM sAipoM. OHO peryiaupyer
mpoliecckl 0OMeHa BelecTB. Manoe siapo (MukpoHykieyc) sIBIsIETCSl TeHEepaTHB-
HbIM siipoM. OHO Yy4acTBYET B MOJIOBOM IPOLECCE.

Iuranue. DBriieHa WMEET 3€JICHBIH TMUTMEHT Xiopoguii. OHa TUTACTCS
aBTOTPO(PHO U TeTepOTPOHO.

Ame0a u uHQpy30pHs SIBISIOTCA reTepoTpodamu. Ameda JT0KHOHOKKaAMU
OKpYAa€eT YaCTUIly IMHUILIKM. JTA YaCTULA MOMAAAeT B [IUTOIIA3MY U BOKPYT HEE
oOpasyercs BakyoJib. OpraHemyiaMu MNUILIEBAPEHUs SBISIOTCS nuyesapumens-
Hole saxyonu. OHU cofepkaT (PepMEHTHI U MEPEBAPUBAIOT MUILECBHIC YaCTHUIIBI.
OcTaTky MUIIM W3 BaKyoJIM BBIOPAChHIBAIOTCA HApYyXKy B JII0OOM YacTu Tela
amMEObl. Y MH(Y30pUH MUIIEBbIE YACTHUIBI BMECTE C BOJOW MOMAaJal0T BHYTPb
KJIETKHU Yepe3 KIemouHblil pom U KiemouHyto enomky. OCTaTku nuiim y uHdy-
30pHH YAAISIOTCS Yepe3 CIIEHUAIbHOE OTBEPCTUE — HOPOUIUL).

Y OpoTHUCTOB €CTh COKpaTHTeJdbHbIe Bakyosd. OHHM BBIIEISIOT BOJY H
KUJKWAE TPOAYKTHl OOMEHA BEIIeCTB. J[pIIaT MpOTUCTHI BCEH MOBEPXHOCTHIO
Tea.

Pa3muo:kenue y nmpotuctoB 6ecriosioe. OHO MPOUCXOUT JIETICHUEM KICTKH
Ha JBE YacTH. SAapo aenurcs MuTO30M. Y WH(Y30pUHU €CTh TOJIOBOM TPOIIECC —
KoHwviocayus. lpu KoHBIOTAIMU JBE WH(PY30pUU COCAMHSIIOTCS KJICTOYHBIMH
pTaMu ¥ OOMEHHBAIOTCS YacTsIMHU MUKpOHYyKIeyca. Konbroramnuss oOHOBISET
TEHETUYECKYI0 HH(pOpMAIIHIO.

[Ipy u3MeHeHUH YCIOBUN OKPY’KaIOIIEH cpeibl MPOTUCTBI 00pa3yloT yuc-
mul. Ilpu 3TOM KJIeTKa C)KMMaeTcs, OTOpachiBaeT WM BTSATMBAET BHYTPh Opra-
HEJUIbI JBUKEHUS, MEPECTaeT MUTAThCA U MOKPHIBACTCA MIOTHOM 00O0JIOYKOM.
OO60m04Ka 3alMIIAET OPTraHU3M OT BBICHIXaHUS, HU3KOW TeMIlepaTyphl, ACHCT-
BUS SIAOBUTHIX BellecTB. C MOMOILBIO IUCT MPOTUCTHI PACIIPOCTPAHSIIOTCS.

OTtBeTHast peakuusi IPOTHUCTOB HAa pPa3IMYHbIE BHEIIHUE BO3JICHCTBUS Ha-
3bIBAETCS Pa3ApaKuMoOCcTbio. PopMa pa3Apa)kUMOCTH Y MPOTUCTOB — MAKCU-
cbl. Harmpumep: nH(Y30pUs yXOAUT U3 KATUTH BOJIbI, B KOTOPOH MHOTO COJH —
ATO OTPHIATEIBbHBIM XEMOTAKCHUC; 3BIJICHA MEPEABUTAECTCA MO HAMPABICHHUIO K
CBETY — 3TO IOJIOKUTEIIbHBIA POTOTAKCHUC.

65



Puc. 43. Cxema cTpoeHus:
a — ameObl: 1 — 9KkToruIa3ma; 2 — JHAOIUIa3Ma; 3 — 3arjiaTbiBaeMbIe TTUIICBBIC YACTHIIHL;
4 — cokpaTUTeNbHasl BaKyojb; 5 — sIpo; 6 — MUIIEBapUTENIbHAST BaKyOllb; 7 — JIOKHO-
HOXKH; 6 — JBIJIEHBI: | — XKTyTHK; 2 — TEIMKyNa; 3 — CTUrMa; 4 — COKpaTHTeIbHas
BaKyoOJib; 5 — XxpomaTodopsl; 6 — s1po; 6 — uHPy30pun: 1 — pEeCHUUKH; 2 — MHUIIEBAPHU-
TEJIbHBbIE BAaKyoOlld; 3 — MHUKpPOHYKJIEYyC; 4 — KJIETOYHBIM pOT; 5 — KIIE€TOYHAs TJOTKa;
6 — MaKpOHYKJIEYC; 7 — MOPOIIHNIIA; 8§ — TPUXOIUCTHI; 9 — COKpaTUTENbHAS BaKyOJIb

MHorue npeacTaBUTENN MTPOTUCTOB SBIISIIOTCS napazutamu. Ilapasuramu
HA3bIBAIOTCSI OPTaHU3MBbI, KOTOPBIC )KUBYT B OpraHax pacTEHU, YeJIOBEKa U JKU-
BOTHBIX, MUTAIOTCS MX OPraHUYECKUMHU BEUIECTBAMHU U MPUUYUHSIOT UM BpEl.
UYenoBek Wi XKUBOTHOE, B OpraHU3ME KOTOPBIX KUBET Mapa3uT, Ha3bIBACTCS
X03sIMHOM napa3ura. [lapa3utsl BeI3BIBAIOT 00JIE3HU XO35IMHA.

VY Bcex mapasUTHUYECKUX MPOTUCTOB OTCYTCTBYIOT MUILEBAPUTEIbHBIC Ba-
Kyosu. ['0TOBbIE MUTATENbHBIE BEIIECTBA MOCTYNAIOT B UX KIETKY 4€pe3 ILia3-
MaTU4ecKyo Memopany. [IpoaykTel oOMeHa BEIIECTB TAK)KE BBIIEISIOTCS Yepes
MeMOpaHy.

Améba ouzenmepuiinas oTHOcUTCs K Ty CapkoMacTuroopa v BbI3bIBACT
y 4eloBeKa améonyro ousenmeputro. Lluctel ameObl HAXOASATCS HA TJI0OXO BBIMBI-
THIX OBOINAX M (PPYKTaxX U C HUMH IOMAJAIOT B OpPraHu3M uejoBeka. M3 nmucTol
B KUINEYHUKE BBIXOAUT amEOa. [lapa3ut paspymiaeT CTEHKY KHUIIKH M MEJIKHE
KPOBEHOCHBIE cocy/ibl. [Ipyn amMEO0HOI nu3eHTepuu y uenoBeKa ObIBAeT 4aCThI
KUJKUI CTyd ¢ KpoBbIO. M3 KHIlIEUHHKA Y€TIOBEKA BBIJCSIOTCS BO BHEIIHIOIO
Cpemy ITUCTBI aMEOBI C YETHIPHMSI SIIPAMU.
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JIambnus Takxke otHocuTcs K Tuny Capkomacturodopa. @opma Tena y Hee
rpyueBuaHas. JIamMOuus UMeeT JiBa sJipa U BOCEMb KT'yTUKOB. [{UCTHI JIsIMOIMU
MONaJal0T B OpPraHU3M YeJIOBeKa C IPSA3HBIMU OBOIIAMU U (PpyKTaMu, C MUThE-
BOM BoJIoH. Jlokanu3amus JIMOJIUMN y YeJIOBEKa — JKEJIYHBIN My3bIph U JBEHA-
TUaTUNEpCcTHas Kuiika. JIsMONIMS BbI3BIBAET BOCIAJIECHUE B JKEIYHOM ITy3bIpE.
bone3np Ha3bIBaeTCs 1AMONUO3.

Mansapuiinely naazmoouti OTHOCUTCS K TUITY ANMKOMIUIEKca. MansipuitHbIi
IJIa3MOJIUM BBI3BIBAET y YEJIOBEKA MAaJSIPUIO. 3apakaeTcsl YEIOBEK Maliapuei
IIpU YKyC€ €ro caMkoi MansapuitHoro komapa. Co CIIOHON Komapa IJIa3MOJIUH
IIOIA/IAI0T B KPOBB YEJIOBEKA U B KJIETKM NeueHu. [ltazMoinu B KieTKax 1euyeHu
pPa3MHOXKAIOTCS, U 00pa3yeTcsi 0OJIBIITOEe KOJTMIECTBO HOBBIX KIIETOK. Takoe Oec-
IIOJIO€ Pa3MHOKEHUE HA3BIBACTCS wiu3020Hueu. 13 neueHn mia3Moauu BIXOIST
B KPOBb M MOMNAJAIOT B 3PUTPOLUTHI. B spuTponMTax onsiTh NPOUCXOIUT LIA30-
roHus. MangpuilHble IJIa3MOJIUM Pa3pyLIAIOT 3PUTPOLMUTHI U KJIETKU IEUYCHHU.
[IpoaykThl ux 0OMeHa SIBJISIOTCS SIOBUTBHIMM JJis1 yenoBeka. [Ipusnakom mans-
puu sIBAsieTCS JUXopaaka. Jluxopaoka — O5TO CMEHA PE3KOro MOBBIIMICHUS
TEeMIIepaTyphl Tela Pe3KUM e€ CHIKeHHeM. Mainsipus — Tsbkenoe 3a00sieBaHue.
OHO MOXET 3aKOHUYUTHCS CMEPTHIO.

Jlnst  auarHocTuku 3a0o0jieBaHUM pa3pabOTaHbl CHEHHAIBHBIE METOJIbI.
JIlmarHocTHKOM Ha3pIBacTCs ompesenacHrue 00Je3HN Win mapasurta. Hampumep,
JUTSI TUATHOCTUKHM MAaJISIpUU Yy YeJloBeKa OepyT Ha aHaJu3 KpoBb. B Mukpockomne
B Ma3Ke KPOBU MOXHO YBUJETh MAISIPUMHBIX IUIA3MOJIMEB U CKA3aTh, YTO YEJIO-
BeK 00JICH MaJIIpUeH.

3HaveHNe MPOTHCTOB:

1) y4acTByIOT B KpyrOBOPOTE BEIIECTB B MPUPO/IE;

2) nuuia AJ1si BOAHBIX dKUBOTHBIX;

3) pasznararoT OpraHM4e€CKUE BEIIECTBA U OYUIIAIOT BOJIOEMBI;

4) MEIUIIMHCKOE 3HAYCHUE UMEIOT TNapa3UTHYECKUE OJHOKIECTOUYHBIC,
KOTOPBIC BBI3BIBAIOT Y UeIOBEKa OOJIC3HHU.

KoHTpoJbHBIE BONIPOCHI
UYro n3yvaer cucreMaruka?
Ha3oBute TUIBI OTHOKJIETOUYHBIX U UX IIPEICTABUTEIICH.
I'ne BcTpewaroTcst CBOOOTHOKUBYIIIHUE TPOTUCTHI?
HazoBure pa3meps! u popmy Terna cBOOOAHOKUBYIIIHUX MPOTUCTOB.
HaszoBuTte MoKpoBsI T€Ia IPOTUCTOB.
Uro Ha3bpIBaeTCs OPraHOUAOM?
HaszoBure opranonas! JBHKEHUS IPOTHUCTOB.
Hasosure cion nuroniasmsl MPOTUCTOB.
9. CKOJBKO siiep COAEPKUT KIIeTKa aMeObl, 3BIJIeHbI, UHPY30pun?
10. Kak Ha3pIBatoTCs siipa MHPY30pUHU U Kakue (PYyHKIIMH OHU BBITTOIHSIOT?
11. Kak npoucxoauT nuTaHue CBOOOTHOKUBYIIUX TIPOTUCTOB?
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12. HazoBuTe PyHKIMIO COKPATUTENBHBIX BaKyOJI€i MPOTUCTOB.

13. Kak gpimaTt npoTucTsI?

14. Ha3zoBute cnocoObl pa3MHOKEHUSI IPOTUCTOB.

15. Yro Takoe KoHbIOraus HHGY30puil 1 Kak OHA TPOUCXOIUT?

16. Kornma npoTuctsl 00pa3yroT IIUCTHI?

17. Yro Takoe pa3apakuMOCThb?

18. Uto takoe Takcuc? IIpuBenure npuMepbl TAKCUCOB.

19. Kakue opranu3mbl Ha3bIBAKOTCA MMapa3uTaMu?

20. Kakoil opraHu3m Ha3bIBaeTCsl XO3IMHOM Mapa3urta?

21. Kak noctynaroT nuTaTe/bHbIE BEIIECTBA U BBIIEISIOTCS MPOIYKThI 00-
MEHa BEUIECTB y MAPA3UTHUYECKUX MPOTHUCTOB?

22. K kakoMy THIly OTHOCHUTCSI IU3€HTepUiiHast ame0a?

23. Kak uenoBek 3apakaercsl AU3EHTEPUIUHON aMeboil u Kakoe 3aboieBa-
HUE OHA BBI3BIBACT?

24. Kakue HapyllIeHUs B KUIIIEUHHUKE BbI3bIBAET AU3ECHTEpHUITHAs aMEDa?

25. K kakoMy THIy OTHOCHUTCS JIAMOIIus?

26. OnumuTe CTpoeHUE JIIMOIIUH.

27. Kak 4enoBek 3apakaeTcs JsIMOIuei?

28. I'me nokanuzoBaHa JsIMOJIMA B OpraHU3Me YeJIOBEeKa U Kakoe 3aboseBa-
HUE OHA BbI3bIBACT?

29. K kakoMy TUITy OTHOCHUTCS] MaJISIpUAHBIN [1J1a3MOIHI?

30. Kak uenoBek 3apaxaercst Mmajasipueii?

31. Kakue KJIeTKH 4esioBeKa pa3pyuiaroT mia3Moanuu’?

32. Uro Ttakoe mm3orouus? I'ne mpoucxoauT 3ToT mnpoiecc?

33. YUro Takoe nuxopaaka?

34. Kak npoBOJSAT AMATHOCTUKY MaJSIpUH?

35. Pacckaxxute 0 3HaYEHNUH NMPOTUCTOB.

Tema 3. Xapaktepuctuka tuna lNnockune yepsu

[Tnmockux yepBeit onucano okosio 18 000 BumoB. OHU )KUBYT B BOJE, TOYBE,
OpraHu3Me YeJI0BeKa U )KUBOTHBIX.

Tun Ili1ockue YepBH BKJIHYAET KJIACCHI:

1. Pecununsie yepBu: Oenas riaHapusi.

2. CocanblUKu: TEYEHOYHBIN COCANIBIINK, KOIAYUN COCATTBIITUK.

3. JleHnTouHbIE YepBU: OBIUMII IIETICHb, CBUHOM 1ICTICHb.

OOpa3 :ku3HM: CBOOOJHOXUBYIIUME (PECHUYHBIC) U TMapPa3UTHUYECKHE
(CocaJIbIIUKH, JICHTOYHBIC) (DOPMBI.

Pa3mepsnI Tes1a miockux yepseit ot 1 munmumetpa 10 20 METpoB.

dopma Tes1a IIOCKUX YEPBEN — JIMCTOBHUIHAS WU JICHTOBUHAS.
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[Inockue yepBr — HTO HU3LIME MHOTOKJIETOYHBIE )KMBOTHbIE. OHU UMEIOT
ounamepanvHyro (08YCMOPOHHION) CUMMETPUIO Tela. DTO 3HAYUT, YTO yepes
TEJI0 MOKHO MPOBECTH TOJIBKO OJHY MIIOCKOCTh CAMMETPHH.

[lnockue yepBuU — mpéxcaounvie dHcueomuvle. VIX opraHbl pa3BUBAIOTCSA
U3 TPEX 3aPOBILIEBBIX JTUCTKOB — 3KTOJIEPMBI, SHTOJAEPMbI U ME30AEPMBI.

CrTeHka Tea IUIOCKUX YEPBEM — 3TO KONCHO-MYCKYIbHBIU MEULOK.
HapyxHbIii €ro ciol COCTOUT W3 OJHOCIOWHOrO snumenus. 1o snurenuem
JEKUT 3 CHOSl 21a0Kux Mbuludy: KOJBLEBBIE, KOChIE W MPOJOJbHBIC MbILIIHI.
VY cocanbIIMKOB U JIGHTOYHBIX YepBEll BUKEHUE 00ECIIEUYMBACTCS COKpAICHU-
€M MbIIL. Y PECHUYHBIX YEepBEM MABM)KEHHE OOECIEYMBAETCA PECHUUYKAMHU
MTOKPOBHOT'O 3MUTENHNS U COKPALLIEHUEM MBIIIILI.

Y mapazuTHYECKUX 4YEPBEW €CTh CHEHHAIbHBIC OPraHbl MPUKPEIUICHUS
K TEJly XO35IMHA. NPUCOCKU U KPIOUbBSL.

BuyTrpenne crpoenue. Ilnockue depBu He uUMEOT nosoctd tena. IIpo-
CTPaHCTBO MEXAY OpraHaMM 3allOJHEHO KJIETKAMHM MapeHXuMsbl. [lapenxuma
BBITIOJIHSAET OMOPHYIO (PYHKIMIO, Y4aCTBYET B OOMEHE BEIIECTB U PEereHepaluu.

[Tapenxuma pa3BUBACTCSI M3 TPETHETO 3aPOJBIIIEBOTO JIMCTKA (ME30J1epPMBbI)
(puc. 44).

Puc. 44. IloniepeuHslil pa3pes Tena IIIOCKOTr0 YepBsi:
| — monoBkIE KIIETKHU; 2 — 3HTO/IEpMa; 3 — AKTOJIepMa; 4 — KOChIE€ U MPOJ0JIbHBIE MBIIIIIHI;
5 — KoJblIeBbIE MBIIIIBL; 6 — NapeHXuMa; 7 — HEPBHBIE CTBOJIbL, 8 — OTBEPCTHE MOJIOBOI
cucTeMsbl; 9 — BeIIenUTENBHOE O0TBepcTHE; 10 — mpoTonedpuanii; 11 — MoIOCTH KUIITKH

[Inockue 4epBH HMMEKT NULIEBAPUTENBHYIO, BBIICIUTEIBHYIO, ITOJIOBYIO
Y HEPBHYIO CUCTEMBI (pucC. 45).

Tuwesapumenvhas cucmema MIOCKUX YE€PBEU COCTOUT U3 mepeaHel (por,
[JIOTKA) U CpelHe KuIIKU. B cpeaHeill kuiuke uaeT nepeBapuBaHUE MULIU U
BCAaChIBAHWE NUTATEJIbHBIX BEIIECTB. 3aJHEW KHUIIKH M AHAJIBHOIO OTBEPCTHUS
HeT. OcTaTKy MUIIM BBIBOJSATCS BO BHEIIHIOK CPEy Yepe3 POTOBOE OTBEPCTHE.
B nepennem oTaene muuieBapuTENbHOW CUCTEMBI IJIaHAPUM UMEETCS MYCK)IU-
cmas 2nomka. MycKynucras riotka — 3TO Opras, ClocOOHbII BEIBOPAaYUBATHCS
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HapyXy depe3 poT. C MOMOILIBIO MYCKYJIMCTOH TJIOTKM IUIAaHApUs IOIJIOMIAET
nunly. Y npencraBureneil  kinacca JIGHTOYHblE 4YepBH NUIIEBApPUTENIbHAS

[
L L

LT

CHCTEMA OTCYTCTBYET.
Puc. 45. Cuctempl opraHoB Oeiol TUTaHAPUH:
1 — oOmmii BUI; 2 — MUIIEBapUTEIbHASA CUCTEMa; 3 — HEpBHas cUcTeMa; 4 — mooBas

CHUCTEMa; 5 — BBIICNIUTENbHAS cUcTeMa; 6 — npoToHeppuIuii

Buvioenumenvrnas cucmema — 310 npomonegpuduu. Ilporoneppunuu Ha-
YUHAIOTCA B TAPEHXUME 3BE3AUATHIMU KIIETKaMH ¢ pecHUYKaMu. OHU COOMPAIOT
KUJKUE TPOAYKThI OOMeHa BelecTB. OT 3BE3A4ATON KIETKH OTXOJUT KOPOTKUI
ka"ayi. OH OTKpPBIBAETCSl B OOIMI BBICIUTEIbHBIN KaHaJl, KOTOPBIM 3aKaHYMBa-
€TCS BBLAEIUTEIbHBIM OTBEPCTUEM.

Kposenocnas u oOvixamenvnas cucmemvl omcymcmeyiom. ['a3000MeH
OCYIIECTBIISIETCS 4Y€pe3 TMOKPOBbI Tejid. TpaHCHOPT Ta30B, NUTATEIbHBIX
BEILIECTB U MIPOAYKTOB JTUCCUMMIISIIAN BBITIOIHSAET NapEHXMUMA.

Hepenas cucmema cocTouT M3 JABYX TOJOBHBIX Y3JI0B (TaHIJIMEB) U HE-
CKOJIbKMX HEPBHBIX CTBOJIOB. HepBHBIE CTBOJIBI UAYT BIOJb TeJIa. XOPOLIO pa3-
BUTHI J1Ba OOKOBBIX HEPBHBIX CTBOJA. [IOCKKE YepBU MMEIOT OpPraHbl 3pEHMS,
OCSI3aHUS U XUMHUYECKOTO YyBCTBA.

llonosas cucmema. Ilnockue yepBu — eepmagpooumsi. ONUH OPraHU3M
UMEET MYXKCKHUE TOJIOBbIE XKeJe3bl (CEMEHHHMKH) U JKEHCKHE IOJIOBBIE KEJIE3bI
(stmyHukK). CrieuUalibHbIC YKEJe3bl BBIJICTSAIOT MUTATEIbHbIC BEIIECTBA IS SIULL
U BEIeCcTBa JUisl o0pa3oBaHusa ux 00ojouek. MimeeTcs cioxHas cucreMa KaHa-
JIOB JIJIS1 BBIBEJICHUS MTOJIOBBIX MPOLYKTOB.

Pa3zMmHOKeHHe 4allle no1060e. ¥V peCHUUHBIX YepBel HaltogaeTcs becno-
Jloe Pa3MHOXKEHHUE MyTeM (pparMeHTaluu.

CB0OOTHOKUBYIITUE MTPEJCTABUTENH (IUIAHAPHS) UMEIOT npsmoe pazeumue.
N3 su1, KOTOpbIE OTKIAABIBAIOTCS B KOKOHBI, BBIXOJST MOJIOJBIEC IIAHAPUHU.
Jns mapa3uTUYECKuX IUIOCKMX YEpPBEH XapaKTEepHA BBICOKAS ILIOJOBUTOCTH
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U CIIOXKHBIC Yukavl paseumus. B mporecce pa3BUTHS MEHSIOTCSA JIMUMHOYHBIE
CTaJIMM M X034€Ba Mapa3uTa.

3HayeHMe MIIOCKUX YepBeil:

1) KOMIOHEHTBI IKOCUCTEM;

2) sSBASAIOTCA MUILEH 11 00JIee KPYITHBIX )KUBOTHBIX;

3) MEIMIIMHCKOE 3HAYE€HHE HMEIOT MPEACTABUTENM JBYX KIACCOB THIA
[Tnockue uepBu — knacca Cocanvwyuku v Kinacca Jlenmounwvie yepsu. MHuorue
U3 HUX — BO30YAUTENN Napa3uTapHbIX 3a00JI€BaHUH YeTIOBEKA U KUBOTHBIX.

KoHTpoJibHbIE BONIPOCHI
I'ne xuByT 1mu10CcKHe yepBu?
Ha3zoBute knaccel tumna I[lnockue uepsu.
Kakyto ¢popmy 1 JUIMHY UMEET TENO MIIOCKUX YepBen?
Kakyro cuMmMeTpHio UMEIOT TIJIOCKUE YEPBU?
N3 xakux 3apoAbIIIEBBIX TUCTKOB Pa3BUBAIOTCS IIOCKUE YEPBU?
Pacckaxure 0 CTpOEHHH KOKHO-MYCKYJIBHOIO MEIIIKA INIOCKUX YEPBEM.
HazoBure opransl NpuKperieHus MI0CKUX YEPBEN.
UeM 3an0JIHEHO MPOCTPAHCTBO MEKy OpPraHaMH Y IJIOCKUX YEpPBEU?
Kakue ¢pyHK1MM BBIONHIET MapeHxuma?
. Ha3oBure cucrempl OpraHoB IJIOCKUX YEPBEU.
. Pacckaxure 0 CTpOCHUHM NULIEBAPUTEIIBHON CUCTEMBI IIJIOCKUX YEPBEU.
. Uto Takoe mporonedpuauu? Kakoe oHu UMEIOT cTpoeHue?
. Pacckaxure 0 CTpoeHHH HEPBHOW CUCTEMBI INIOCKUX YEPBEH.
. Ilepeuncnure opranbl 4yBCTB IVIOCKUX YEPBEN.
. Pacckaxure 0 CTpO€HNM MOJIOBOM CHCTEMBI INTIOCKUX YEPBEU.
. Kak pazMHOKaroTCs IMI0CKHE YepBU?
. Pacckaxkure 0 3Ha4EHUHU IUIOCKUX YEPBEH.
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Tema 4. XapakTepuctuka Knacca CocanbLuKku

Bce mapasutuueckue 4epBU Ha3bIBAIOTCS 2cenbMunmamiu. boiae3HH, KoTo-
pBI€ BBI3BIBAOT FEJIbMUHTBI, HA3bIBAKOTCS 2€TbMUHMO3AMU.

Bcero wms3BectHo okono 3 000 BumoB cocanbMKoB. Bce cocanvuyuxu
SIBJISIFOTCS TTApa3UTaMU KUBOTHBIX U YEJIOBEKA.

BHeniHee ¥ BHyTpeHHee CTPOEHHE COCATBIUIMKOB MOXHO PacCMOTPETH
Ha NPUMEPE neuéHouH020 cocarbuyuxa. Popma Tena cocaabllKa JUCTOBUIHAS.
Jnuna tena 3—5 cantumerpos. llepeanss yacTe Tenla BBITAHYTa B BUJE KOHYCA.
Ha Heli pacrionoxeHo ABe NpucOoCKu. [IeyeHOUHbIN COCaNbIUK UMEET POTOBYIO
U OpIOIIHYIO PUCOCKHU.

IIe4y€HOUHBIN COCANBUIMK NMAPA3UTUPYET B JKEIYHBIX XOJaxX IEYEHU y Tpa-
BOSITHBIX JKMBOTHBIX U Yy 4esloBeKa. K CTEHKE JKETYHBIX XOJ0B COCAJIBIIHK IIPHU-
KPEIUISAETCS IPU IIOMOIIU IIPUCOCOK.
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Bce opranbl ne4eHOYHOTr0 COCAJbIIMKA Pa3BUBAIOTCS U3 TPEX 3apOJIbIIIe-
BBIX JIUCTKOB — 3KTOJIEPMbI, SHTOJIEPMbI U ME€30AEPMBI.

Hapy>XHbII CI10M KOKHO-MYCKYJIBHOI'O MEIIKA y COCAJIbIIMKA Ha3bIBACTCS
KYTHKYJIOH. OHa 3alMIIaeT COocalblIMKa OT JACHCTBUS (PEPMEHTOB XO35IMHA.
[Tox xyTHKyIJIOM J€KaT 3 CII0s TJIaJKUX MBIIIL: KOJIBLIEBBIE, KOCBIE U IPOJOJIbHBIE
MbIIIBL. [IpoMeEXYTKM MEX 1y OpraHaMu 3aroJHEHbI KIIETKAMU ITApEHXUMBI.

Tuwesapumenvhas cucmema UMEET NEPEIHION (POT, TJIIOTKA) U CPEIHIO0
KUIIKY. J[B€ BETBU CpeHEN KUIIKUA CHJILHO BETBATCS. 3aJHEH KUILIKU W aHAIb-
HOI'0 OTBepCTUs HET. HemepeBapeHHbIe OCTaTKU MUK BBIIEIISIOTCS YEPE3 POT.

Opeanbl gvloeneHus — MPOTOHEeHPUIUH.

KpoBeHOCHas u apIxaTenbHas CHCTEMBI OTCYTCTBYIOT.

Hepenas cucmema cocTouT U3 ABYX TOJOBHBIX Y3JIOB (TAHIJIMEB) U HE-
CKOJIbKAX HEPBHBIX CTBOJIOB. Hambosee pa3BuThl 1Ba OOKOBBIX HEPBHBIX CTBO-
na. CocalblIMKU UMEIOT OPraHbl OCS3aHUS U OPraHbl XUMHUYECKOTO YyBCTBA.

llonosas cucmema. CocanblluKu — 2epmappooumsl, UMEIOT CIIOXKHbBIE
LHUKJIBl pa3BUTUs. B mpoiiecce pa3BuThsi MEHSIOTCS JIMUUMHOYHBIE CTAJIUN U XO-
3s1€Ba Napas3uTa.

Muka passutusa. B nukine pasBuTus Ne4EHOYHOrO COCAJIBIINKA €CTh J1Ba
X035IMHA U HECKOJIBKO CTAJIUM JTUYMHOK.

Opranusm, B KOTOPOM >KUBET 3peiiasg popMa Mapasuta v MPOXOIUT TOJIO-
BO€ Pa3MHOXXEHHUE, HA3bIBAETCS OCHOBHBLIM XO035IMHOM. OCHOBHBIE XO35i€Ba
NEYEHOYHOTO COCANBIINKA — KPYHHBLU PO2AMblU CKOM UTU YEN08EK.

OCHOBHOW XO35IMH Y€pe3 KUILIECYHUK BBIJIENSAECT BO BHEUIHIOK Cpeay siila
cocanpllnKka. B Bonoéme u3 silla BEIXOAUT JIMUMHKA ¢ pecCHUYKamu. OHa Ha3bl-
BaeTcs mMupayudui. Jlanpiiie MUpanuaui JTOJKEH MONacTh B MPOMEKYTOUHOTO
xo3simHa. OpraHusM, B KOTOPOM JKMUBYT JIMYUHKHA WM TMPOXOAHUT OECIoioe
Pa3MHOXKEHUE Mapa3nuTa, Ha3bIBACTCA MPOMEKYTOUYHBIM X03AUHOM. [Ipomexy-
TOYHBIM XO35IUH TEYEHOYHOIO COCAJIbIIIMKA — MOAMOCK. B Teie MOoJutrocka
MHUpPaAUUAUNA TPOXOJUT HECKOJBKO CTaaud pasutus. M3 mommtocka B BOIy
BBIXOJIUT MOJBM>KHAS TMYMHKA C XBOCTOM. OHA Ha3bIBAETCS YepKapuli.

L{epkapuii MPUKPEIUIAETCA K BOAHBIM PACTEHUSIM U IOKPBIBACTCS IIJIOTHOM
3aIUTHON 00oJoukoil. O0paszyercs nokosimasics crtaaus. OHa Ha3bIBaeTCA A00-
neckaputi. C TpaBOM ajoJieCKapuil MOKET IONACTh B OPraHU3M >KUBOTHBIX
(OKOHYATENIbHBIM XO035MH). YeTOBEK MOXKET 3apa3uThCsl aN0JECKapHeM Ipu
yHOTPEOJICHUH CHIPOM BOJBI M3 BOJOEMA, a TaKKe OBOIIEH U (PPYKTOB, BHIMBI-
TBIX B 3TOM BOJ€. B KUIIEYHHKE OKOHYATEIBHOTO XO3AMHA U3 aJ0JIECKAPHS
pa3BUBAETCs B3POCIIbIN Mapa3uT (puc. 46).

3aTeM COCaAJbIIMK MPOHUKAET B IMEUECHb M Pa3pylIaCT KETYHBIE XOAbl U
TKaHb NICYCHU. B MedyeHn BO3HMKAET BOCHAIUTENBHBIM NPOLIECC U HAPYIIAETCS
BBIJICJICHUE KETYU.
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bone3np, KOTOPYIO BBI3BIBAET NEUYEHOYHBIA COCAJBIIUK, HAa3bIBACTCS
¢acyuone3. CriocoObl 3aIUTHI OT 3apaKEHU Mapa3suTaMUu Ha3bIBAIOTCS npoghu-
JIAKMUKOU.

Puc. 46. Huki pa3BUTHs IEYEHOYHOTO COCAJIBIIIMKA:
1 — amoneckapwii; 2 — B3pOCIBIM TApa3UT B TEJI€ OKOHYATENBHOTO X035IMHA; 3 — siina; 4 —
MUpaUUIUi; 5 — JIMYUHKHA COCAJIBIINKA B TEJIE MOJUIIOCKA; 6 — LiepKapuii

IMpopunakruka pacuuosésa:

1) He TUTh BOAY U3 OTKPBITHIX BOJOEMOB;

2) HE MBITh OBOIIY BOAOW U3 OTKPHITHIX BOJOEMOB;

3) yHUUYTOXaTh TPOMEKYTOUHBIX X0351€B — MOJLIIOCKOB;

4) OXpaHATb BOJOEMBI OT 3arps3HeHUs (HEKATHSIMU )KUBOTHBIX U JIFOJICH;

5) BBISBISATH U JICUUTH OOJIbHBIX.

B nApIxaTenbHbIX MyTAX W B JETKUX YEJIOBEKA MApPa3UTUPYET J1E20UHbllL
cocanvujux, B TICYECHU YEIIOBEKA — KOWLAuUll COCANbUUK, B KPYIHBIX BEHaX
OPIOIIHON MOJIOCTU — KPOBsHbBIE COCAILUSUKUL.

KonTpoJibHbIE BONIPOCHI

Kak Ha3pIBalOTCS apa3suTUYECKUE YEPBU?
Kaxkue 60ne3H1 Ha3bIBAIOTCA FeJIbMUHTO3aMU ?
Kaxoit 06pa3 ’K13HU BelyT COCATBITUKNA?
HazoBute Gpopmy u 1uHy Tena Ne4€HOYHOTO COCABIINKA.
I'ne u y xoro napasutupyer ne4€HOYHbIN COCATBIINUK?

6. UeM mNpuUKpEIUIsIeTCs MEYEHOUHBIH COCANbIIMK K CTEHKAM KETYHBIX
X0J10B?

7. Kak Ha3pIBaeTCss HapyXHbIM CIJIOW KOXHO-MYCKYJIBHOIO MEIIKa
COCAJIBIIIMKOB M KaKyI0 (DYHKITUIO OH BBITIOJTHSET?

8. UeM 3amoJHEHbI NPOMEKYTKH MEXKTY OpraHaMHu y COCaJIbIIMKOB?

9. Ha3oBure cucTemMbl OPraHOB COCAJIBIIUKOB.

NP =
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10. Pacckaxute 0 CTPOEHUHU NMUILIEBAPUTEIBHON CUCTEMBI COCATIBIIUKOB.

11. PacckaxxuTe 0 CTpOCHMHM HEPBHOM CHCTEMBI U OpraHax YyBCTB COCAJIb-
IIUKOB.

12. Kakoii opraHu3M Ha3bIBAETCSI OCHOBHBIM XO3MHOM Mapa3ura?

13. Ha3zoBuTe OCHOBHBIX X035€B IEYEHOUHOTO COCAIIBIIIHKA.

14. YUTo BBIXOOUT U3 sill]a IEYEHOYHOT'O COCANBIINKA B BOJOEME?

15. Kakoii opranu3m Ha3bIBA€TCSl IPOMEKYTOUYHBIM XO35MHOM Iapa3uta’?

16. KTo siBnsieTcst HpOMEKYTOYHBIM XO35IMHOM IME€UEHOYHOI'0 COCalblrKa?

17. Kak npoxoauT pa3BUTHE NEYEHOUHOIO COCANIBIIINKA B TEJIE MOJUTIOCKA?

18. Kak Ha3bIBaeTCsl MOKOAIIAACS CTaAuUsl IEYEHOYHOTO COCaIbIIUKa?

19. Ha3oBuTe TMUMHOYHBIE CTAIMU IEYEHOYHOTO COCAJIBIIIHKA.

20. Kak mnpouCcXOIHUT 3apak€HUE OCHOBHOTO XO3SIMHA I€YEHOYHBIM
COCANBIIMKOM?

21. Kakue HapyumieHHsi B OpPraHU3ME€ YEJIIOBEKAa BbI3BIBACT MNEYEHOYHBIN
COCAJIBIINK?

22. Kak nHaszpiBaeTcsi 00JI€3Hb, KOTOPYIO BBI3BIBAE€T MEUEHOUYHBIA COCAIIb-
IUK?

23. Yto HazbiBaeTCs MPOPUIAKTUKON?

24. B uém 3akmouaetcs npoduiiakTika dacuunoiésa y yeaoBeka?

25. HazoBuTe cocalbIIMKOB, KOTOPBIE TAPa3UTHPYIOT Y YEIOBEKA.

Tema 5. Xapaktepuctuka knacca JIeHTouYHble YepBU

N3BecTtHO okono 1800 BHAOB JIEHTOUHBIX 4epBen. Bece renmounvie uepeu
SIBJISIIOTCSL  TIapa3uTaMy YellOBeKa W JKUBOTHBIX. BOJIBIIMHCTBO JIEHTOYHBIX
YyepBel MapasuTUPyeT B KUIIICUHUKE.

BHemHee cTrpoenue. Teno JIGHTOYHBIX YEpBEW MMEET BUJ JICHTHI. Pazme-
pbl — oT | mumuMmerpa 1o 10-18 MetrpoB B miiuHy. Tejlo COCTOUT U3 20106KU,
wetiku u 4ienuxos. Opranbl (PUKCAIMU JEHTOYHBIX YEPBEH — NpUCOCKU U KPIO-
ybst. OHM HAXOJISTCSA Ha TOJIOBKE.

IHokpoBbl Tena. CrTeHka Tejla TPEJCTaBICHA KOXXHO-MYCKYJIbHBIM
MemKkoM. HapyXHbI1 €ro CioW Has3blBaeTCs mecymenm. TEeryMeHT 3alvINacT
rapasuTa OT IepeBapUBaHUS B KUIIIEUHUKE XO35HUHA.

Buyrpennee crpoenne. KpoBeHocHasi, AbIxaTeabHas U MUILEBAPUTEIbHAS
CHUCTEMBbI y JICHTOUHBIX Y€pPBEIl OTCYTCTBYIOT.

IIuTaTenpHBIE BEIIECTBA OHHM IIOTJIONIAIOT M3 KHIICYHHMKA XO35SMHA BCEH
MOBEPXHOCTBIO Tejla MPU MOMOIIM MUKPOBOPCHUHOK. MHUKPOBOPCUHKH — 3TO
BBIPOCTBI HAPYKHOTO CJI0SI KOKHO-MYCKYJIBHOTO MEIIIKA.

BrinenuTtensHas cucteMa npejcraBiieHa IpOTOHePpUAUSIMHU.

Hepsnas cuctema u opranbl 4yBCTB Pa3BUTHI Ci1abo.

JlenTo4yHBIC YepBU — TepMa(POIUTHI.
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B ux mukne pa3BUTHUS HMMEETCS HECKOJbKO JIMYMHOYHBIX CTaJAUid U He-
CKOJIBKO X0351€B (OCHOBHOM M MPOMEXYTOUYHBIH).

ITpencraButeneM knacca JIeHTOUHbIE YepBU sIBisAeTCA Ovbluuii yenens. OH
napasuTHpyeT B KMILIEYHUKE yernoBeka. JlyinHa Tena nenHs okoio 10 meTpos.

BHemiHee 1 BHyTpeHHee cTpoeHMe Oblubero nenHs. Ha ronoBke Oblube-
ro IEMHS HAXOMASTCS YEThIPE MPUCOCKU, KOTOPHIMU OH (DUKCUPYETCS K CTEHKE
kuiiky. [lleiika nenHs sBiseTcs 30HOW pocTa U OT HEE OTPacTarOT HOBBIE 4ile-
Huku. [lapasut pacter Bcio xu3Hb. B cpenneii yactu tena ObIYbero MEemHs Kax-
JbII YJIEHUK COJEPKUT MY)KCKUE U JKEHCKUE IOJIOBbIE OpraHbl. Takue YleHUKH
Ha3bIBAIOTCS He3penviMu, WIN cepmappooumnbivu. HYNeHUKN B 3aJHEH 4acTH
Tena SIBISOTCA 3penvimu. OHU COAEPKAT MAaTKY ¢ OOJBIITUM KOJTHYECTBOM SIHIL.

Ku3HeHHBbI HHUKJ. YenoBeK SBISETCS OCHOBHbIM XO3AUHOM OBIYbETO
HernHs. 3pelible WICHUKU LEMHs OTACISIOTCS OT €ro Tejda U BBIXOAST U3 KUIeU-
HUKa 4YeJIOBEKa BO BHELIHIOI cpeny. KpymHbIN poratblii CKOT SIBISIETCSI Mpo-
MEeNCYMOUHbIM X03AuHOM UENHs. Auya 1enHs BMECTE€ C TPaBOW NMONAJarT B
KHILIEYHHUK POMEKYTOYHOI0 X0341Ha. B KHIlIeUHNKE U3 SIUL BBIXOAUT JUYMHKA
C KpIOUbSIMH — oOHKocepa. OHa UAET MO KPOBEHOCHBIM COCYJaM U TMOMNaJaeT
B CKEJIETHYIO MYCKYJaTypy. 371ech oOpa3yeTcsi BTOpas JMYUHOYHAS CTausl.
Omna Ha3biBaeTcs unna. DUHHA UMeEeT BUJ My3bIpbka. BHYTps QUHHBI BBEpHY-
Ta TOJIOBKA MOJIOAOrO 4epBs. EciiM 4enoBeK ChEeCT MSICO, KOTOPOE COAECPKHUT
¢buHHY, OH 3apa3uTcs ObIUBMM IIeTTHEM. B KuUIlIeUHHWKE ueloBeKa U3 (PUHHBI
oOpa3zyercs B3pociasi ctaaus napasuta (puc. 47).

2 3

Puc. 47. llyukn pa3BuTHs ObIYBETO ICTTHS:
1 — siita; 2 — onkocdepa; 3 — puHHA; 4 — roJoBKa LENHs; 5 — B3pOCIBIN Mapa3uT

belunii eneHs B OpraHu3Me 4eJIOBEKA IMOIVIOMIAET ITUTATENIbHBIE BEIIECTBA.
[Tprcocku 1ienHs pa3pymialoT CIU3UCTYI0 000JI0UKY KuiedHuka. [IpoaykTsl 00-
MEHA BEILECTB LENHS NONAJAl0T B KPOBb U SIBIIAIOTCA ISl YEJIOBEKA SIJIOBUTBIMHU.
Bce 3Tu u3MeHeHUsi B OpraHu3Me Ye€JIOBEKa MPUBOAIT K Pa3BUTHIO OOJIE3HHU.
Bonesnu, KOTOpbIe BBI3BIBAIOT JICHTOYHBIEC YEPBH, HA3BIBAIOTCS YECMOO03AMU.

IIpodunakTuka 3apakeHus 4ejaoBeKa ObIYLUM LEMHEM:
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1) xopoias Tepmuyeckas 00paboTKa FOBsHKBETO MsICa;

2) BBISIBJICHUE U JIeYEeHUE OOJIbHBIX.

VY yenoBeka MOTYT Mapa3UTUPOBATH U JPYTHUE JICHTOYHbIE YEPBU. B TOHKOM
KUILIEYHUKE YEJIOBEKa Mapa3suTUPYET CEUHOU YeneHb, JIeHmey WUpoKuil, Kapiu-
KOBblll YeNneHb.

b

5.

KOHTpO.HLHBIe BOIIPOCHI

Kakoii 00pa3 »kx13HU BEAyT JIEHTOYHBIC YepBU?

I'ne mapa3uTUpyIOT JIEHTOYHBIE YEPBU?

HazoBute ¢popmy u AnnHy Teaa JIEHTOYHBIX YEPBEil.

HazoBute opransl (puKcaiyu JICHTOYHBIX YEPBEU.

Kak Ha3bIBaeTCs HapyKHBIM CIIOM KOXHO-MYCKYJIBHOTO MEIIKA JIEH-

TOYHBIX YepBEN U KaKyr0 (yHKLHIO OH BBINIOJIHIET?

6.
7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

Kakux cuctem opraHoB HET y JICHTOUHBIX YepBEii?

Kak nuTaroTcs JIeHTOUHbIE YEPBU?

Kakyto nimvHy nMeer Tesio ObIubero IerHs?

Kaxk pacrer Obrunii nieneHs?

UTto comepkaT HE3pebIe YWICHUKH ObIYbETO ISITHS ?

UYTto comeprkaT 3peibie YWICHUKH ObIYbETO ISITHS ?

KTo siBisteTcst OCHOBHBIM XO3SIMHOM OBIYBETO IIEITHS?

KTo0 siBnsieTcs mpoMeKyTOUHBIM XO35IMHOM OBIUbETO IEIHS?

Kak npoxoaut pa3BuTre ObIYBETO LEMHS Y MPOMEKYTOYHOTO X035UHA?
HazoBute muunHOYHBIE CTaaUU OBIYLETO LIEIHS.

Kak uenoBek 3apakaercs ObIYbUM LIETTHEM?

Kakue n3aMeHeHus BbI3bIBAET OBIUMI 1IETIEHb B OPraHU3ME YesioBeKa?
Kaxwne 0oJjie3HM Ha3BIBAIOTCS IECTO03aMU?

B uém 3akirogaeTcs npoduiakTUKa 3apakeHus ObIYbUM LIETTHEM ?
HazoBuTe 1eHTOYHBIX YepBE, KOTOPBIE MapPa3UTUPYIOT Y YEIOBEKA.

Tema 6. XapaktepucTtuka Tuna Kpyrnbie yepBu

N3BectHo Oonee 15 500 BumoB kpyribix vepBed. Tum Kpyenvie uepgu
BKJIFOYAET TSATh KJ1accoB. CaMbIM BaKHbIM siBiisgeTcsl kiacc COOCTBEHHO KpyrT-
nwie uepBu (Hemaromsr).

Cpena oOuTaHusi — BOJA, MOYBA, OPraHU3Mbl YEJIOBEKA, >KUBOTHBIX
u pacteHuil. O0pa3 :KU3HM — CBOOOJHOXKMBYILIME U TAPA3UTHI.

BHemHee cTpoeHue. Teno KpyribiX 4epBeil HE pa3/ieJIeHO HA 4acTH (cer-
MEHTBI), Ha MOMEPEYHOM cpe3e uMmeeT GpopMy kpyra. Takue yepBU Ha3bIBAIOTCS
«KpYTJIbIMUAY». [[MHA Tema — OT HECKONbKUX MHJUTUMETPOB JI0 HECKOJBKHUX

METpOB.
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Ha nepenHem KoHIE Tena pacmnojioKEHO pomosoe omeepcmue U OpraHbl
yyBcTB. Ha OpIOIIHON CTOpOHE Tena HAXOAMUTCS GbloequmenbHoe omeepcmue.
VY camok Onmke K cepeluHe Tejla Ha OPIOIIHON CTOPOHE PACIOJIOKEHO 101080€
omeepcmue. bivxke K 3aJHEMY KOHILY T€Jla HAXOAUTCS aHAIbHOe Omeepcmue.

IHokpoBbl Tena. CTeHKa Tejla KPYIJIBIX YEPBEU — KOMCHO-MYCKYIbHbIU
mewox. HapyKHbIH CIIOM KOXKHO-MYCKYJIBHOIO MEIIKA HA3bIBAETCS KYMUKYAOU.
KyTtukyna BeimosnHseT (yHKIUM HAPYKHOTO CKEJeTa, 3allUIAeT YepBEH OT
JENCTBUA (PEPMEHTOB KUIIIEYHOTO COKa X03siuHa. [1o KyTUKYIIOM JIEKUT dIUTE-
JUaNbHas TKaHb eunodepma. Iloa runonepmMoil HAXOAUTCS OOUH CIOU NPOOOb-
HBIX MbluleyHblX 60710KOH. 1Ipu COKpallleHHH MPOAOJIbHBIX MBI TEJIO YepBEi
CHOCOOHO M3ru0aThCs B CHMHHO-OPIOIIHOM HAMpaBJIEHUW M COBEPILATH 3Mee-
BUJIHBIC JIBUKCHUSI.

Buyrpennee crpoenue. Ilonocte Tena — nepsuunas (ncesdoyensv). OHa
3aMoJHeHa JKUJIKOCThIO, KOTOpasi HaXOAUTCA MoA OosibluuM jaaBieHueM. Ku-
KOCTbh BBITOJIHAET OMOPHYIO (eudpockenem) WU TPAHCIOPTHYIO (PYHKIIUH, ydacT-
ByEeT B OOMEHE BEILIECTB.

Tuwesapumenvras cucmema COAEPKUT TPU OTAENA: IepeaHUN (pOT, TIIOT-
Ka U MUILIEBOJ), CPEAHUN (CpelHss KUIIKA) U 3aHUN (3a]IHAS KUIIKA C aHaJb-
HBIM OTBEPCTUEM). Y HEKOTOPBIX BHIOB POTOBOE OTBEPCTUE OKPYKEHO KYMUK)-
JAAPHBIMU 2yOamu, Y JPYTUX HMEIOTCS KyTHUKYJSIPHBIE BBIPOCTHI — 3)0Ybl.
[TumeBon umeer pacupenue — 6yavoyc. IluieBapeHue MperMyIIeCTBEHHO
nosioctHoe. [Tuteit s cBOOOAHOKUBYIITUX YEPBEH SIBISIFOTCS Pa3jiararoImuecs
OpraHMYEeCKHEe BEIeCTBAa W MeJKue Oecro3BOHOYHbIE. KuleuHble mapa3uThbl
NUTAIOTCA TKAHSAMHU M JKUJKOCTSAMHM BHYTPEHHEH Cpellbl OpraHM3Ma XO3sMHa.

HenepeBapeHHble OCTaTKM NUIM YAQISIOTCS 4Yepe3 aHallbHOE OTBEPCTHE
(puc. 48).

Puc. 48. Ilonepeunslil cpe3 ackapuabl:
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1 — kyTtukyna; 2 — runojaepma; 3 — MYCKYJIbHbIEC KJIETKU; 4 — MEepBUYHAA MOJOCTh TENa;
5 — KaHaJ BbIACIUTENbHON CUCTEMBI; 6 — HEPBHBIE CTBOJIBI; 7 — MPOCBET KUILIEYHUKA; 8 —
SIMIHUKN, 9 — sineBoasl;, 10 — marTka

Buioenumenvrnas cucmema npeactabieHa 1—2 KOXHBIMU JKE€JI€3aMHU, MOXO-
KUMH Ha TPOTOHEPPHUAMU. DTO KPYIHBIC KIETKH, OT KOTOPBIX OTXOIAT JBa
kaHana. Kananbl B 3aJiHel 4acTH Tejna 3aKaHYMBAIOTCS CJIETO, a BIIEPEIU OTKPHI-
BAIOTCSI HAPYKY BBIJICIUTEIBHBIM OTBEPCTHEM. TakKe XKHUIKUE MPOIYKTHI 00-
MEHa 00E3BPEIKHUBAIOTCA (PAcOYUMAPHHIMU KAeMKAMU, KOTOPHIC PACIIOIOKEHBI
10 XOJ1y BBLACIUTENbHBIX KaHAJIOB.

Kposenocnas u ovixamenvnas cucmemsi y KpyriiblX 4YepBel OTCYTCTBYIOT.

Hepesnas cucmema yepBel COAEPKUT JiBa TOJOBHBIX TaHIJIMS, OKOJIOTJIO-
TOYHOE KOJIBIIO M YEThIpE MPOJIOJIbHbIE HEpPBHbIE CTBOJA. Jlydie pa3BUTHI
CIIMHHOW U OPIOIIHON HEPBHBIE CTBOJIBL. KpyTiible uepBU UMEIOT OpTraHbl OCsi3a-
HUS U OpPTaHbl XUMHYECKOTO YyBCTBA.

llonosas cucmema. Kpyrible 4epBU pa30esibHONOJIbIE JHCUBOMHbBIE, BbIPA-
XKEH NOoN06olU OumMopguzm — caMIlbl MEHBIIE CaMOK M 3aJHUA KOHEI[ Teia
CaMIIOB 3aKpYy4YeH Ha OproIIHyto cTopoHy. [looBas cucrema uMeer BU TPyOOK.
VY camI110B 1oj10Basi CUCTEMAa HemapHas U COCTOUT M3 CEMEHHHUKA, CEMSIPOBO/A,
CEMSIM3BEPraTesIbHOrO KaHajaa. Y caMOK I0JIOBasi CUCTEMA MapHasi U COCTOUT U3
JBYX SIMYHUKOB, JIBYX SIMIIEBOJIOB, IByX MaTOK M OJHOTO HEMapHOTrO BlIarajiuiia
(puc. 49).




Puc. 49. BckpbiTasi caMKa acKapHbl:
1 — suyHUKY; 2 — AULEBOABI; 3 — MaTKU; 4 — BIIAraluiie; 5 — KUIIeyHas Tpyoka

Pasmuoxxenune mnosoBoe. OceMeHeHHEe BHyTpeHHee. Pa3BuTue y Hemaro[
Henpsamoe (¢ npeBpanieHrueM). Yacto OHO MPOUCXOAUT O€3 CMEHBI X035€B U TO-
I71a JUYMHKA Pa3BUBACTCS B IIOYBE WJIM BOJE. PazBUTHE CONPOBOXKAAETCS JIMHB-
Koi. HekoTopbIM BHJIaM CBOMCTBEHHO Jicu8opodicoerue. JIis apasuToB Xapak-
TEPHBI CIIOKHBIE UKl PA3BUTHUS.

3HadyeHHMe KPYIJIbIX YepBeii:

1) KOMIIOHEHTBI YKOCUCTEM;

2) numa A 6oJjiee KPyMHBIX KUBOTHBIX;

3) y4acTBYIOT B TOYBOOOpPA30BaHUU;

4) BO30yauTENN MMapa3uTAPHBIX 3a001€BaHUN.

[IpencraButenem tuna Kpyribie uepBu sIBASETCS acKapuaa 4Yes0BeKa.
Jnuna tena camku — 40 caHTUMETpPOB, camua — 25 caHTUMETPOB. JKUBbIE Ta-
pasuThl OE10-pO30BOTrO 1BeTa. Teso MUIMHAPUUECKOE, 3a0CTPEHHOE Ha KOHIIAX.
B3pociast 0co0b KUBET B TOHKOM KUIIICYHUKE.

Huxa pasutusa. O1UiogOoTBOpEHHAs CaMKa OTKIIAJbIBA€T B CYTKH JI0
250 TeICSY SIUI, KOTOPBIE U3 KUIIEYHUKA YEJIOBEKa MONajgaloT B MouBy. B mouse
npu Temneparype +25 °C, npu JOCTATOYHON BIAKHOCTU U B MPHUCYTCTBUU
KHCJIOpOJia 4epe3 2—3 Helnelu B sllax pa3BUBACTCS JMUMHKA. Takue sidra
MOTYT TIOTIACTh B OPTaHHU3M 4YeJIOBEKa C BOJIOH, C TPSI3HBIMHU OBOIIAMU U (PYK-
TaMH. B KUIIEUHUKE JIMYMHKA BBIXOJMUT U3 fAilla U Yepe3 CTEHKY KHUILKHU Ioma-
JnaeT B KpoBb. OHa MPOXOJUT Yepe3 IMEUeHb, MIPaBYI YacTh CEpJilla, NONaaaeT
B MaJbId KpYyr KpoBooOpamieHus, nérkue. M3 nérkux mo OpoHXaM M Tpaxee
JUYMHKA TOJHUMAETCS B POTOBYIO MOJIOCTh U MporiatbiBaeTcs. Yepes Tpu me-
cslla B KUIIIEUHHUKE JIMUMHKA TIPEBPAIAeTCs BO B3POCIYIO acKapuay. Murpanus
JUYUHOK JIJTUTCS OKOJIO JABYX Henelb. [IpogoiKUTEeNbHOCTh JKU3HU B3POCIBIX
ackapuj — OKOJIO roja.

Ackapu/ia BbI3bIBAET y YelloBeKa 00JIe3Hb ackapudo3. Ackapujia norioua-
€T NMUTaTeJbHbIE BEIIECTBA M3 OpraHM3Ma Xo3suHa. E€ JMUYMHKM pa3pyliaioT
CTEHKY KHIICYHHKA, KPOBEHOCHBIE COCYbl U JbIXaTelibHble MyTH. OHU MOTYT
BBI3bIBATH Kallelb U OpoHXUT. [IpoaykThl 0OMEHa BEIECTB acKapu bl SIBISIOTCS
SJIOBUTBIMH 17151 YEIOBEKA.

IIpoduiiakTuka ackapuaosa:

1) cobnroaeHune npaBuil TUYHON TUTUEHBI (YUCTOTA PYK);

2) ynotpebieHne YICTO BEIMBITBHIX OBOIIEH U ()PYKTOB;

3) 3amuTa NpOAYKTOB MUTAHUS OT MyX — MEXAHUYECKUX MEPEHOCUHKOB
SIMII] aCKApU/IbI;

4) oxpaHa OKpY’KaroIel cpe/bl (TIoUBa, BO/Ia) OT 3arpsi3HEHUS (DEeKaTHsIMu
YEJI0BEKa;
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5) BBIABJICHUE U JICUCHHE OOJIbHBIX.

VY yenoBeka MOTYT apa3UTUPOBATh U IPYTHE KPYIJIbIe YEPBU. DTO OCMmpu-
ya, puwma, @uisapuu. bojie3HU, KOTOPHIE BBI3BIBAIOT KPYIJIbIe Y€pPBU, HA3bIBA-
IOTCSL HEMAamoOO3aMuU.

WA R W=

10.
11.
12.
13.
14.
15.

KonTposbHbIe BONPOCHI
HazoBute cpeny oOuTaHust KPyTiabIX YepBEi.
OObscHUTE Ha3BaHUE KPYIJIbIE YEPBH.
HazoBute pasmepsl Te1a Kpyribix 4epBe.
HazoBure ci1on K0KHO-MYCKYJIBHOTO MEIIKA KPYTJIbIX YEPBEH.
Kaxk Ha3zpiBaeTcst mosocTh Tena yepBei? Yem oHa 3amnonaHeHa?
HazoBute QpyHKIIMN TOTOCTHOM KUIKOCTH.
Kakoe cTpoeHne nMeer nuieBapuTeabHasi CUCTEMA KPYTJIbIX YepBEn?
Kakoe cTpoeHue nMeeT BpIIEIUTENIbHAS CUCTEMA YEPBE1?
Kaknx crucrem opraHoB HET y KPYTJIBIX YE€pPBEM?
Pacckaxure 0 CTpOCHUM HEPBHOM CUCTEMBI YEPBEU.
UYrto Takoe moJioBoi quMopdusm?
Kakoe cTpoeHue uMeer noaoBas CUCTEMA KPYIJIbIX YEpBEM?
IIepeuncnure 3HaYEHUE KPYIJIBIX YEPBEU.
Kakyto JyiMHy Tena UMEr0T caMel M caMKa acKapuibl?
HaszoBure ycnoBus, Ipu KOTOPBIX NPOUCXOIUT Pa3BUTHE B SHULE JIU-

YUHKW aCKapubl?

16.
17.
18.
19.
20.
21.
22.

Kak npoucxonur 3apaxeHue 4eaoBeKa acKapua0i?

Kak nBuskeTcst TMUMHKA aCKapu/Ibl B OpraHu3Me YeaoBeKa?

Kak Ha3biBaeTcs 00Ji€3Hb, KOTOPYIO BBI3bIBAET aCKApU/A Y YeIOBeKa?
Kakoe nelicTBue oka3piBaeT ackapujia Ha OpraHu3M 4esioBeKa?

B uém coctout npodunakTuka ackapuaoza?

Ha3zoBure Kpyribix yepBer — I1apa3suToB YEJIOBEKA.

Kak Ha3bIBatoTCs 001€3HU, KOTOPBIE BBI3BIBAIOT KPYTJIbIE UepBU?

Tema 7. Tun YneHucrtoHorue

Tun YjieHncToHorne — camMblidi MHOTOYMCIICHHBIA TUIT d)KUBOTHOTO MUPA.
K tuny Unenucronorue ornocutcs 6onee 1,5 MHJIITHOHOB BUIOB.
Cpena o0uranusi. YneHUCTOHOTHE KMBYT B BO3[yX€, B IOYBE, B BOJO-

éMax.

O0pa3 xku3Hu. Cpeli HUX €CTb CBOOOJHOXKHUBYIIHUE, MMAPA3UTHI YEJIOBEKA,
YKUBOTHBIX U PACTCHUM.

K Tuny YsieHuCTOHOIrMEe OTHOCSITCA TPH Kjacca:

1 knacc — Pakoobpa3znvle (paku, KpeBETKH, JJAHTYCTHI);

2 xknacc — Ilayxoobpasmsie (MayKu, CKOPITUOHBI, KJICIIH);

3 knacc — Hacexomvie (0a00YKH, KYKH, MyXH, KOMapPHI).

80



Pa3mepsl Tena ot 0,1 mumumerpa 10 1 Metpa. Teno GoNbIIMHCTBA YICHH-
CTOHOTMX COCTOMT W3 OTAENIbHBIX yacTed (cerMeHTOB). CerMeHTHI 00pa3yloT
oT/eJbI TeJIa:

— TpH OTJeJIA: TOJIOBA, TPYb, OPIOIIKO (HACEKOMBIE);

— JIBa OTJeJa: TOJIOBOIPY/ib, OPIOMIKO (MTayKH, paKku).

Teno kienieit He pa3ieIeHO0 Ha CETMEHTHI U OTEJbI.

IHoxpoBsl TeJia. Teno YIEHHUCTOHOTMX MOKPBITO OPraHUYECKUM BELIECT-
BOM XUMUHOM. XUTHH BBITIOJTHACT 3aIUTHYIO (DYHKITUIO U SIBIISIETCS HAPYKHBIM
ckeneroM. K XuTHHY NPUKPEIUISIOTCS MONEPEYHONoIocaThie MbIbl. [lepuo-
JTUYECKH CTapblii XWUTHUH COpAchIBa€TCI M BMECTO HETro 00paszyercs HOBBIN
xUTHH. Takoe sBlieHnEe Ha3bIBACTCS «IUHbKOUY. BO BpeMsi TUHBKU YJICHHUCTOHO-
rue pactyt (puc. 50).

Puc. 50. BHeliHee cTpoeHHE PEYHOTO paka:
1 — romoBorpyap; 2 — OPIOIIKO; 3 — XBOCTOBOH IMJIaBHUK; 4 — OpIOLIHBIE HOTH; 5 — XO-
JUIBHBIE KOHEUHOCTH; 6 — KJICIIHH; 7 — HOTOYENIOCTH; 8§ — YCHKH; 9 — riaza

Opransl ABHKeHUs1. J)KUBOTHBIE ATOTO THIIA UMEIOT YIeHUCHble KOHEUHO-
cmu. KOHEUYHOCTH COCTOSIT U3 OTJEIbHBIX YacTeil (WieHUKOB). OHU MOJIBHXHBI
U TIPUKPETUISIIOTCS K Telly cycTaBamMu. KOHEYHOCTH BBINIOJHSIOT pa3Hbie (yHK-
. C IOMOIIBI0O KOHEYHOCTEH >KMBOTHOE IIMTAETCS M 3allUIAaeT cedst OT
BparoB. OHHU SIBISIFOTCSL OpraHamMu JBHKEHUS. YHCIIO XOAMIIBHBIX KOHEUHOCTEH

y WIEHUCTOHOTHX pa3HOE: y paka — 5 map, y nayka — 4, y HaCeKOMbIX — 3
(puc. 50, 51).
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Puc. 51. BHemHee cTpoeHue nayka:
1 — romoBorpyab; 2 — OpIONIKO; 3 — XOAWJIbHBIE KOHEYHOCTH; 4 — XEIUIEPhl U TeIu-
TaJbIIBI

BuyTrpenHe crpoenue. IlonoCcTh Tena y YJICHUCTOHOTHX CMeEUlAHHAas
(mukcoyens). OHa 00pazyeTcsi NPy CIUSHUN EPBUYHON U BTOPUYHON MOJIOCTEN
Tena. Mukcouenb 3amnojHeHa KUIKOCThI0O — reMonuMmdoit. [emonumpa —
OeclBeTHAsI KUAKOCTb, KOTOpasi OJHOBPEMEHHO BBIMOJHSAET (DYHKIMU KPOBU
Y MOJIOCTHOU JKUIKOCTH.

Huwesapumenvnas cucmema nmeet 3 otaena. [lepenuuii oTnen BKIIOYaeT
pOT, TIOTKY, MHUIIEBOJ, MHOT/AA 300, >kenyaok. CpeaHuil OTAeNn MmpeacTaBiIeH
cpeAaHel KUIIKON. 3aJHUI OTAEN — 3TO 3a[IHsS KHILKA U aHAJIbHOE OTBEPCTHE.
[lepennuii oTAEN HAYUHAETCS CIOXKHBIM POTOBBIM amNIapaToM. Y UWICHUCTOHO-
TUX XOPOILIO Pa3BUTHI MUIIIEBAPUTEIbHBIE KEJI€3bl (CIIOHHBIE KEJIe3bl, ICYEHB).

Buvioenumenvnas cucmema npencrapieHa BUIOU3MEHECHHBIMA METaHEPPH-
IUSIMU  (3e1enble U KOKCANbHble Jfcene3vl) WIH MAalbNUSUegblMu cocyoamu
(BBIPOCTBHI KUILIEYHUKA). Y HACEKOMBIX B BBIJICJICHUU YUACTBYET HCUPOBOE MENO
(moYka HAKOIUJICHHS) — HAKOIJICHUE HEHYXHBIX W 3alacHbIX MUTATEIbHBIX
BEILIECTB.

Kposenocnas cucmema 4neHUCTOHOTHX COCTOMT M3 CEpALlA U COCYIOB.
Ceplie HaxXOAUTCS HA CIIMHHOW cTOopoHE. KpoBeHOCHas cucTeMa HE3aMKHYTasl.
[Ipu nBuxeHuu KpoBb (Temonum@a) BBIXOIUT U3 COCYJOB B IOJOCTh TENa,
a TOTOM OmATh coOupaeTcss B cocynbl. KpoBb WIEHHCTOHOTUX MOXKET OBIThH
OecCIBETHOM, KPACHOW WIJIM CHHEH.

Opeanbl Ovbixauusi BOIHBIX YJICHUCTOHOTHX — Jtcabpwvl. HazeMHbBIC KUBOT-
HBIE JbIIIAT C IOMOIIBIO JIE2KUX UIIU mpaxeu.

Hepenas cucmema cOCTOMT U3 207108H020 2anenusi («TOJIOBHOM MO3I»),
OKOJI027I0MOYHO20 HEPEHO20 KObYA U OPIOWHOU HEPEHOU Yenoyku. Y YJIeHU-
CTOHOTHX XOPOIIIO Pa3BUThl BCE OpPraHbl YYBCTB — 3pPEHUS, OOOHSHMUSI, OCs3a-
HUSI, BKYyCa, CIyXa, pPABHOBECHSI.

llonosass cucmema. YUNEHUCTOHOTHE — Pa3ACIIbLHOINOIBIE KUBOTHBIE.
Camen u camka OTIIMYAOTCS pa3MEpPaMU U OKpackou Tena. BHeuHue paznuuus
oco0eif pa3HOTO T0J1a HA3bIBAKOTCS 10J108bIM OUMOPDHUIMOM.
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PasMHOXeHHE Yy WICHUCTOHOTUX 7110.1080€. Pa3BUTHE MOXKET OBITh NpAMbIM
unu ¢ npespaujeruem (memamopghozom). Pa3Butue Ha3bIBae€TCS MPSAMBIM, €CJIH
U3 sIa BBIXOAUT JKMBOTHOE, KOTOPOE IO CTPOCHUIO IMOXO0XKE Ha B3POCIBIH
opranusM. [IpsMoii Tun pa3Butus XxapaktepeH mjig naykos. [Ipu pa3BuTum
¢ mpeBpanieHueM (Memamopgho3om) ecTb ONOJHUTEIbHBIE CTAIUU MEXKITY
SUIIOM M B3pOCIBIM OpranuzMoM. Eciu mpu pa3BuThM €CTh 4 CTaauu NpeBpa-
HICHUS: U0 — TUYMHKA — KyKOJIKA — B3pociias 0co0b, TOT1a TOBOPST 0 MOJTHOM
metamopdo3e (Harmpumep, 0a00UKH, MyXH, KOMaphl). Y OPraHU3MOB C HemoJI-
HBIM MeTaMOP(030M ITPOUCXOAUT CMEHA 3 CTA/IUN PA3BUTHS: ANUIIO — JIMUYUHKA —
B3pocias 0coob. CTaaus KyKOJIKHA OTCYTCTBYET (HampuMep, KIIOTbI, BIIN).

KonTpoJibHBIE BOIIPOCHI
I'ne xuByT unieHUCTOHOTHE?
Hazosure kiaccesl Tuna YneHUCTOHOTUE U UX TIPEICTABUTEIIEH.
HazoBute oTaeb1 TENa WICHUCTOHOTHX.
UeM MOKPHITO TEJIO YWICHUCTOHOTUX ?
HazoBurte pyHKIIMM XUTHHA.
Uto Takoe JMHbKA?
OOBsicHuTe Ha3BaHUe TUIA YIeHUCTOHOTHE.
Kakne ¢pyHKIMM BBITOIHIIOT KOHEYHOCTH YICHUCTOHOTHX ?
Kaxkast mosocTh Tena y 4IeHHCTOHOTHX M KaK OHa oOpasyercs?
. HazoBute dpynkimu reMouMdsi.
. Pacckaxxure o CTpoe€HHUM MUIIEBAPUTEIBHON CUCTEMbI YWICHUCTOHOTUX.
. HazoBuTe opranbl BbIEICHUS YWICHUCTOHOTHX.
. Kakoe cTpoeHne nmeeT KpOBEHOCHAs! CUCTEMA YJIEHUCTOHOTUX ?
. HazoBuTe opranbl AbIXaHUs YICHUCTOHOTHUX.
. Kakoe cTpoeHne nmeeT HepBHAsl CUCTEMA YJICHUCTOHOTUX ?
. Kakue opranbl 4yBCTB pa3BUTHI y YJICHUCTOHOTUX ?
. Uto Takoe nmonoBoit numopduzm?
. Kakoe pasMHOKeHUE 1 pa3BUTUE Y YWICHUCTOHOTUX ?
. Kakoe pazButue Ha3bpIBaeTCs NPSIMbIM?
. Kakoe pazButue Ha3bIBa€TCs pa3BUTUEM C IIPEBPAILICHUEM?
. Urto Takoe pa3BUTHE C MTOJTHBIM M HEIIOJIHBIM MeTaMopho30M?
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Tema 8. Xapaktepuctuka knacca lNaykoo6pasHbie

Kinacc [laykooOpa3Hbie HaCUUTHIBAET 75 ThICSY BUOB.

Cpena oouranus. [laykooOpa3Hbie KUBYT Ha CyLIE.

O0pa3 xu3HU. bOTBIIMHCTBO BUIOB — CBOOOHOXKHUBYIIUE, UMEIOTCS Ta-
Pa3uUThI )KUBOTHBIX U YEIOBEKA.
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K knaccy IlaykooOpa3Hbie OTHOCSTCS CKOPIIMOHBI, MayKH, kiemu. Pazme-
pol Tenia — ot 0,1 MmuuinMerpa (dyecotounslid kienr) 10 30 caHTUMETPOB (MayK-
NTUIICEN).

BHemHee cTrpoenne. Teno maykooOpa3HbIX MMEET JIBa OT/EJA: TOJIOBOT-
PyAb ¥ OPIOIIKO.

Ha ronoBorpyau pacrnosioxkeHo 6 map KOHEYHOCTeH. J[Be mapbl KOHEYHO-
CTEl HaxXoIATCs y poTOBOro orBepcTus. llepBas mapa HasbIBaeTcsl xenuyepwl
(wentocmu). Ha xoHIIe Xenuiiep y ayKoB OTKPBIBAIOTCS MPOTOKH SIOBUTHIX JKe-
ne3. [Tayk mapanusyert cBoro 100614y simoM. BTopas mapa koHedHOCTEl Ha3bIBa-
eTcsi nedunanvhnul (Hocowynaivya). llayk nepxutr moObMy meaunanblIamMu.
[lenunanbnel SIBASIOTCS OpraHaMH OCSI3aHHMST U BKyca. Y CKOPHUOHOB TNEIu-
NaJbIlbl IPEeBpalleHbl B IJIMHHbIC KIeHA. OCTallbHbIE YETHIPE Mapbl KOHEYHO-
CTel y MaykooOpa3HbIX — XOJAWIbHbIE HOTH (Opransl ABWXeHUs). OHU JUIUH-
HbIE, TOHKHE, WICHUCTHIE, C KOTOTKaMHU.

Bbproliko He UMeeT CerMeHTOB M He HeceT KoHeuHocTeil. Ha Oproiike Ha-
XOJIATCA JIbIXaTelIbHbIE, NIOJIOBOE U aHalbHOE OTBEpCTHs. B Oplollke y maykos
pacmnoioKeHbl MayTHUHHBIC Kele3bl. M3 mayTuHbl mayku IJIETYT JIOBUYIO CETh,
THE3/10 U KOKOH JIJISl OTKJIQJIKH STUII.

IMokpoBbl Tesa. Teno maykooOpasHBIX MOKPBITO KYMUKYIOU, KOTOpPas
nponuTaHa XUTUHOM. [1oa KyTUKYJIOil pacloyIOKEHBI eunooepma U nonepedto-
nonrocamvle Muluysl. KyTHKylia BBITIOJNHSAET 3alIUTHYIO (YHKIIUIO U SBIISETCS
HapY>KHBIM CKEJIETOM.

Buytpennee crpoenne. [laykooOpa3Hbie MUTAIOTCS KUBBIMUA OpPTaHU3Ma-
MU (XUITHUKH), KPOBBIO X03siMHA (TTapa3uThl) U COKAMU PACTEHUH.

Huwesapumenvhas cucmema UMEET nepeonull, CpeOHUll U 3a0HUL OMOeIbl.
[MumeBapenue y nayka Hapy>KHO-BHyTpeHHee. Pacuiensienue nuraTeibHbIX Be-
IIECTB HAYMHAETCS TOCJE BBEJCHUS B JOOBIYY MUILEBAPUTEIHHBIX (HEPMEHTOB
CIIOHHBIX Xkeine3. Ilayk BcachlBaeT >KHIKYIO IUILY C MOMOIIbIO MYCKYJIHUCTOM
TJIOTKU U COCATENbHOTO kenyaka. [lepeBapuBanue NMUIyY 3aKaHUYMBAETCS y NayKa
B CpefiHel Kuike. B cpeHIo KUIIKY OTKPBIBAIOTCSA MPOTOKH MedeHu. OcTaTku
MUIIN Yepe3 3aIHIO0 KUIIKY U aHATbHOE OTBEPCTHE BBIJCIIAIOTCS HAPYKY.

Opeanbl vloenenus NayKOOOPa3HbIX — 3TO KOKCAbHblE Jicele3bl U Mdlb-
nueuesvl mpyooukuy. OTBEPCTUS KOKCAJIBHBIX KEJIe3 HAXOASATCS Y OCHOBAaHMS
XOJIMJIbHBIX KOHEYHOCTEH. MabUTrueBbl TPYOOUKH OTKPBIBAIOTCS B MUIIEBAPH-
TEJIbHBIA KaHAJI Ha TPAHUILIE CPEAHEN U 3aJHEU KUIIKHU.

Kposenocnas cucmema nezamknytas. Cepaie B BuJe TpyOOUKHU JICKUT HA
crniuHHOU ctopoHe. KpoBb (cemonumepa) u3 cepjiiia nonajgaet B MojaocTh Teia U
OMBIBAET OpraHbl JAbixaHus. boratas kucmoponom remonumda cooupaercs B co-
CyJZibl M BO3BpAIlAE€TCs B CEPJILIE.

Opeanbl Ovixanus — neckue u mpaxeu. Jlerkue nexar B nepeaHeil yacTtu
opromka. Tpaxen — 3T0 TpyOOUKH, KOTOpBIE JieXKAaT B 3aJIHEM 4acTH OpIOIIKa.
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Tpaxen OTKPBIBAIOTCS HAPYXKy JbIXaTCIbHBIMH OTBEPCTUAMH (CHUSMAMU)
(puc. 52).

Puc. 52. BHyTpeHHee CTpoeHHE MayKa:
1 — smoBuTas xenesa; 2 — JIETKUE, 3 — IOJIOBAas Kene3a; 4 — Tpaxew; 5 — NayTUHHAs
kKenesa; 6 — KUIIEYHUK; 7 — Cepale; 8 — kKenyIoK; 9 — riaza

Hepenas cucmema COCTOWT W3 TOJOBHOTO TaHTJIWS, OPIOIITHON HEPBHOM
LEMOYKHU U HEPBOB. OpraHbl 3pe€HUs] — MPOCTHIE II1a3a, KOTOPHIE PACIIOI0KEHBI
Ha TOJ0BOTpyIu. ECTh opranbl 0OOOHSIHUS 1 OPTaHbl XUMHUYECKOTO 1yBCTBA.

llonosas cucmema. TlaykooOpa3Hbie paszaenbHomnoibie. [lapHbie TOTOBBIE
JKeJe3bl HaXosATcs B Oprotike. PasMHokeHue mosioBoe. Omiog0TBOPEHUE BHYT-
pennee. Pazputue y naykoB npsimoe. Camka mayka OTKJIaJbIBaeT SIMla B KOKOH
Y3 MAayTUHbl. BecHOW W3 AUl BBIXOASAT MOJIOABIE MAy4Kd. Y CKOPIHUOHOB
HaOmroaeTcs xxuBopoxkaeHue. Kiemu pa3suBatorcst ¢ MeraMopdo30oM.

B npupone yacto BcTpedaTcesl Kiewju. ITO MEIKUE MayKooOpasHbIE.
Ux pa3mepsl Tena He 6onee 0,3-0,5 cantumetpos. [locne HachIIEeHUS! KPOBBIO
pa3sMepbl MOTYT yBenuuuBaTbesl 10 | cantuMmerpa. Kiemm *uBYT B TOYBE,
B FHE3/1aX NTUL, SIBISIOTCS Napa3uTaMu PACTCHUM, )KUBOTHBIX U yelioBeka. Temno
KJIenieil He MMEeT OTIEeNO0B. XeJNUUEephl U MeIUMaIblibl 00pa3ylT X0O0moK.
VY kienieil BHyTPEHHEE CTPOCHUE YIIPOILIEHO. Y HUX HET KPOBEHOCHOM CHCTEMBI
U Tpaxeil. Y MHOTruX Kjeuiel Het ria3. Kiemu nutarTcss CokaMmu pacTeHU WIH
KpPOBBIO XO3siMHA. Pa3MHOXKeHUE y Kilemen nmoinosoe. Pazputue kiemen npoxo-
JIUT C HETIOJTHBIM MeTaMop(}0o30M (€CTh CTaaMsI TUIYUHKH).

Kaemu umernT 00/b110e MeIUIMHCKOE 3HAYeHHe. MKkcodosvle U apea-
308ble Klewju MUTATCS KPOBBIO )KUBOTHBIX U uyelloBeka. OHM MOTYT Nepe1aBaTh
4yesIoBeKy Bo30yautenei sHiedanuta u tuda. Yecomounwiti kieuy KUBET B KO-
*ke denoBeka. Pazmepsr kiema 0,3 mwumMerpa. Camka 4eCOTOYHOTO Kienia
MPOTPHI3AET B KOXKE YEIIOBEKA XOJbl. B 3THX X01ax OHa mpoABUTaeTCS U OTKJIa-
JBIBACT SiIla, YTO BBI3BIBAET CHJIBHBIN 3y, UecOoTOUHBIN KIel BhI3BIBACT 0O-
JIe3Hb YECOTKY. BHauane kiemm 3acensioT KOy MEXIy HalbllaMd PYK U HH3
YKMBOTA. 3aT€M MOPAXKAETCS BCE TEJO. 3alIUTUTh CeOsl OT 3apa)KeHUs] YECOTOYU-
HBIM KJICIIIOM MOYXHO IIPH COOJIOJICHUU MpaBui Turuenbl. Henb3s nmonabs3oBatbes
Yy>KOH 011K I0M, IepuaTKaMu, 00YBbIO, TOCTEIIbHBIMU MTPUHAIIICKHOCTSIMHU.

3HaveHHe MayKooOpa3HbIX:
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1) mayku nmuTarOTCs HACEKOMBIMU M YOMBAIOT MHOTO BpEAUTENEH pacTeHUIA;
2) si10BUTBHIE MAYKHU OIMACHBI JIJIs YesloBeKa (HapuMep, KapakypT, TApaHTy1).

KoHTpoJibHBIE BONIPOCHI
HazoBute cpeny obutanusi u o0pa3 ®U3HU MayKOOOpa3HBIX.
Kaxkue xuBoTHBIE OTHOCATCS K Kiaccy [laykooOpa3ubie?
HazoBute oTiensl Tena naykooopa3HbIX.
HazoBuTe KOHEYHOCTH TAyKOOOPA3HBIX.
Kakyto (GyHKIHIO BBITOTHSIOT XEIUIEPHI U TIEAUMAIIbITHI?
Yem nutaroTcs maykooOpasHbie?
Kak npoxoaut nuuieBapeHue y nayka?
HazoBuTe opransl BolfienieHus: TayKOOOpa3HBIX.
Pacckaxute 0 CTpO€HUH KPOBEHOCHOM CHCTEMbI TAyKOOOPa3HbIX.
. HazoBuTe opransl JpixaHus naykooOpa3HbIX.
. Kakoe cTtpoeHue nmeer HepBHas cucTeMa MaykooOpa3HbIX?
. HazoBuTe opransl 4yBCTB ayKOOOpa3HbIX.
. Kakoe pa3MHOXkeHHE U pa3BUTHE Y NTAYKOB?
. HazoBute pazmepsl Teia KIemen.
. I'ne xxuByT Kiiemm?
. HazoBuTe 0cOOEHHOCTH CTPOEHHUS TeNa KIICIIEH.
. UeM nurtaroTcs Kiemm?
. Kakoe pa3MHOkeHUE U pa3BUTHE Y KIICILIEH?
. Kakoe megunuHckoe 3HaueHue UMEIOT KJemu?
. Kak 3amututh cedst oT 3apakeHus YeCOTOUHBIM KJIEIIOM?
. PacckaxuTe 0 3HaU€HHH NTayKOOOpa3HbIX.
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Tema 9. Xapaktepuctuka knacca Hacekomelie

Bcero HacuntbeiBaeTcs 0k010 | MUILIMOHA BUJOB HACEKOMBIX.

Cpena oouranus. HacekoMble )KUBYT Ha CcyllI€, B [IOYBE U B BO3/IyXE.

OO0pa3 xu3HM: OOJIBITUHCTBO HACEKOMBIX CBOOOIHOKHUBYIIIHNE, HEKOTOPHIE
HACEKOMBbIE — Mapa3uThl )KUBOTHBIX U YEJIOBEKA.

Pa3meps! Tena ot 1-2 mumumeTpoB 110 30 cCaHTUMETPOB.

IHoxkpoBbl Tesa. Teno HAacCEeKOMBIX MOKPBITO xumuuom. llom XuTHHOM
Jexar eunodepma W nonepeuyHo-noaocamas myckyramypa. llepuonnuecku
CTapblii XUTHUH COpachIBa€TCs U BMECTO HEr0 00pa3yeTcsl HOBbII XUTHH — Hace-
KOMBI€ JINHAIOT. Bo BpeMsi INHbKK HACEKOMBIE PaCTyT.

Teno cocrouT M3 Tpex OTHENOB: royioBa, rpyab U Opromko. Ha romnose
pacmoJioKeHbl Mapa YCUKOB, IJ1a3a U pOTOBOH anmnapar.

Opranbl ABHKEHUS] Y HACEKOMBIX — TPU IIapbl YWICHUCTBIX KOHEYHOCTEN
U OJHa—/IBE€ INapbl KpbUIbeB. UIIEHUCTBIE KOHEYHOCTH PACIIONIOKEHBI HA TPyAH
c OpromHOM cTopoHbl. Kpbulbst HAX0AATCSA Ha CIIMHHOM cTopoHe rpyau. Heko-
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TOpbIE HACEKOMbIE-NIapa3uThl HE HMMEIOT KpbUIbEeB (Hampumep, OJOXHU U BIIN)
(puc. 53).

Puc. 53. BHellHee CTpOeHUE HACEKOMOTO:
1 — poToBoii anmapat; 2 — yCHKH; 3 — ra3za; 4 — ToJIoBa; 5 — KpbUIbs; 6 — OPIOIIKO;
7 — Tpylb; 8§ — UJIECHUCTHIE KOHEYHOCTH

BuyTpenHee cTpoenue. /luwesapumenvrasn cucmema HaCEKOMBIX COCTOUT
U3 nepeonetl, cpedrell U 3aonell kuwky. IlepenHsst KUilka HAYMHAETCS POTOBBIM
OTBEPCTUEM M POTOBBIM amnIlapaToM. B IMOJIOCTh pra OTKPBIBAKOTCS NPOTOKH
CIIIOHHBIX Xele3. Pomogoll annapam COCTOUT W3 BEpPXHEH M HIDKHEWU TYOBI,
JBYX BEPXHHUX YEIIOCTEH M JBYX HWKHHX 4esrocTer. CTpOEHHE POTOBOIO aIa-
para 3aBHCUT OT croco0a MUTaHusl HaceKoMoro. JKyku nurarorcs TBEPIOHM mNu-
1IEM 1 UIMEIOT TPBI3YIIUI pOTOBOM armapaT. KoMapsl MATAlOTCS KPOBBIO U UMEIOT
KOJIIOLIE-COCYIIMI POTOBOM ammapar. 3a pOTOBBIM OTBEPCTHEM HUAYT IJIOTKa,
IIUILIEBOJ, KEJIYIOK, KMIIEYHUK M aHajgbHOe orBepcTue. lleyeHp orcyrcTBYyeT.
[TumeBaputenbHble (PepMEHTHI BBIICISIIOTCS CTEHKOM cpenneit kuiuku. [lepesa-
pYBaHME IUILIN U BCACBIBAHKUE MIUTATEIIbHBIX BELIECTB UJIET B CPEIHEN KHUIIIKE.

Opeanamu @videneHus SBISIIOTCS Manibhucuegbl mMpyoouKu W IHCUPOBOE
meno. ManbpnurueBsl TPyOOUYKH OTKPBIBAIOTCS B THUIIEBAPUTEIbHBINA KaHAT
Ha TpaHULE CpelHel W 3agHed KuIKH. JKupoBoe Teno («Imoyka HAKOILICHHS)
coOupaer NpOAYKTbl AUCCUMUIISIIIH.

Kposenocnas cucmema nezamknytas. Cepaue B BUJIE TPYOKH JIGKHUT Ha
CIIMHHOM CTOpOHE OproliKa HaJl KHIIEYHUKOM. KpoBb y HACEKOMBIX OecLBETHas
U Ha3bpIBaeTca cemonum@or. I'emonmumdpa H0CTaBISET MUTATEIbHBIE BELIECTBA
K OpraHaM U TKaHsM, YYacTBYET B BBIBEJCHUU MPOJYKTOB OOMEHA, BBIITOJIHSIET
3aIUTHYIO (DYHKITUIO.

Opeanbl OvbixaHus HACEKOMBIX — mpaxeu. Tpaxen — 3T0 TpyOOUKH, KOTO-
pble JOCTaBIJISIIOT KUCJIOPOJ KO BCEM OpraHam M TKaHsAM. Tpaxeu OTKpbIBAXOTCS
HapyXy oTBepcTusiMUA. OTBEpPCTUS HA3bIBAIOTCA JbIXajbllaMu. JlpIxanbla
pacroJiokKeHsbI 1o OoKam OpIoIIKa U IPY/IH.

87



Hepenas cucmema HaceKOMBIX YCTpOEHA CIIOKHO. VIMEITCS HaaArioTou-
HBIM raHraui, OprouiHasi HepBHAs LIeNOYka U HepBbl. HaarnoTouHbli raHriuii
HAa3bIBACTCS «TOJIOBHBIM MO3TOM». «I 0JIOBHOM MO3I» UMEET TPU OTAENA: EPE-
HUM, CPEeAHUN U 3aHUN. 3aIHUI OTJE] MHHEPBUPYET POTOBOM ammapar, cpei-
HUW — YCHUKH, NIEpEeIHUN — ri1a3a. [ 0J0BHON MO3I OTBEYaeT 3a CI0KHOE IOBE-
JN€HNE HACEKOMBIX.

Y HaceKkOMBIX XOPOIIO Pa3BUTHI BCE opeaHvl yyecme. |'1a3a HACEKOMBIX
HaxonsTcsl Ha royioe. OHU COCTOSIT U3 MHOTUX MaJICHbKUX TJIa3KOB M Ha3bIBa-
10Tca gpacemounvimu. Ha TONmOBEe HAXOAATCS ycuku. ITO OpPraHbl OCS3aHUS
U OOOHSHUSA. Y HEKOTOPHIX HACEKOMBIX UMEIOTCS OPTaHbl CIIyXa.

llonosas cucmema. Hacexomble pazaenbHONoJble. [lapHble MOJIOBBIE
KeJe3bl JIekaT B Opromke. PasMHokeHHe monoBoe. Pa3BuTre HaceKOMBIX MPO-
xoauT ¢ Mmetamopdozom. Ilpu nenornom memamopghose nmerotes craguu snna,
JUYUHKU W B3POCJIOT0 HACEKOMOTO (HAampuMeEp, y TapakaHOB U KY3HEUUKOB).
[Ipu nonnom memamopgoze WUMEIOTCS CTaauU sllA, JTAYUHKH, KYKOJKH
Y B3POCIIOr0 HACEKOMOTO (Harpumep, y )KyKoB 1 6adbouek) (puc. 54).

3HaYeHHe HACEKOMBbIX:

1) onmbuUIMTENU IIBETKOBBIX PACTEHU;

2) nuia Jyisl TUI] ¥ )KUBOTHBIX;

3) maroT 4enoBEKy MPOAYKTHI MUTaHUs (HAIpUMEpP, MEI) U MPOAYKThI IS
MOJIyUYEHUS JIEKapCTB (HAIpUMep, MYEIUHBIN 51, IPOIOIUC);

4) 4enoBEK UCMOJIb3yEeT HACEKOMbBIX B HAYUHBIX HCCIICIOBAHUSX;

5) YHUUTOXAIOT BPEAHBIX HACEKOMBIX.

Puc. 54. BHyTpeHHee CTpOECHHE HACEKOMOTO:
1 — cmtoHHBIE Kelne3bl; 2 — 300; 3 — KeNMylloK; 4 — CpelHsIs KUIIKA; 5 — 3aTHss KUIIIKa;
6 — MaJIbIIUTHEBBI COCY/Ibl; 7 — aHAJIbHOE OTBEPCTHUE
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Meaununckoe 3HaYeHHe UMEIOT HACEKOMbIe-nlapa3uTel. Hampumep, B
BBI3bIBAIOT O0JIE3HU YEJIOBEKA; OJIOXH MEepPEatoT YEIOBEKY BO30yIUTENEH YyMBl,
KoMapbl poaa AHodenec — Bo30yauTenel Mansgpur. MHOTHE HACEKOMBIE
SIBJISIFOTCSI SIIOBUTBIMH KHBOTHBIMU (HAIIPUMED, Y€l OCHI).

PN B DD =

9

10.
11.
12.
13.
14.
15.
16.
17.
18.

KoHTpoJbHBIE BONIPOCHI
HazoBute cpeny obutanust u o0pa3 U3HH HACEKOMBIX.
HazoBute pasmepsbl Telia HACEKOMBIX.
Pacckaxute 0 CTpoeHUU MTOKPOBOB TeJIa HACEKOMBIX.
HazoBute oTenbl Tena HaCEKOMBIX.
HazoBute opranbl ABHKEHUS HACEKOMBIX. ['J1€ OHM pacnioNOKeHbI?
HazoBute oTaenpl TUIeBapuTeIbHON CUCTEMBI HACEKOMBIX.
Yem HauMHAETCS MUIIEBAPUTEIHHAS CHCTEMAa HACEKOMBIX ?
Pacckaxute o CTpo€HHUH POTOBOTO arapaTra HaCEKOMBIX.
Kaxkue opransl BeIICTICHUS UMEIOT HACEKOMBIE?
Kaxkoe cTrpoeHune nmMeeT KpoOBEHOCHAsI CHCTEMa HACEKOMBIX ?
Urto takoe remonumdba? HazoBure pyHKIHHM reMOTUMOBI.
HazoBute opransl AbIXaHUsI HACEKOMBbIX.
Pacckaxute 0 CTpOCHUU HEPBHOM CUCTEMBI HACEKOMBIX.
Kaxue opransl 4yBCTB pa3BUTHl y HACEKOMBIX ?
Kaxkoe cTpoenue nMeroT ri1a3a HaCeKOMBIX U KaK OHHM Ha3bIBAIOTCA?
Uro siBNIsIeTCS OPraHOM OCSI3aHUS Y HACEKOMBIX ?
Kaxkoe pasmHOxeHUE U pa3BUTHE Y HACEKOMBIX?
HazoBute cTtagnm pa3BUTHS ¢ HEMOJHBIM METaMOPGO30M U TIPUBEIAUTE

IIPUMEPBI HACEKOMBIX.

19.

HazoBuTe ctammu pa3BUTHS C MOJIHBIM METaMOp(hO30M U MPUBEIUTE

IPUMEPBI HACEKOMBIX.

20.

Pacckaxxure 0 3HaYEHUN HACEKOMBIX.

Tema 10. XapakTtepuctuka tuna XopaoBble

Tun Xopaosbie HacuuThiBaeT okosio 50 000 Bu10B.

Xop/iIoBbI€ HIMPOKO PACHpPOCTPAHEHBI IO BCeMY 3eMHOMY Iapy. OHu
MMEIOT pa3HbIe pa3Mephl, BHEITHUN BUJI U BEYT pa3HbIi 00pa3 >KU3HU (HAmpu-
Mep, JIaHIIETHUK, pbiOa, nTuna, Turp). Cpeau XOpAOBBIX )KUBOTHBIX €CTh MHOTO
XHIIHUKOB.

XOp/10BBIE )KMBOTHBIE UMEIOT CIIOAKHOE CTPOCHUE U MOBeAeHHE. X opransl
Y CUCTEMBbI OPTaHOB PAa3BUBAIOTCS U3 TPEX 3aPOABIIIEBBIX JIUCTKOB: SKTOAEPMBI,
ME30JIepMbl U SHTOAECPMBI. Teno umeer OuaTepaibHyl0 CUMMETpHUIO. Y BCeX
XOPJIOBBIX UMEETCSI BTOPUYHAS MOJIOCTh Tesia. OHa HAa3bIBACTCS HEJIOM.

XopaoBbie ) KUBOTHbIC MMEKOT 00U IJIAH CTPOCHUS.
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Teno xopaoBbIX MOKPHITO KoxkeH. Koxa mmeer nBa ciios: 1) HapyXHBIH
CJIOM 3MUTENHUANBHBIN — 2nudepmuc; 2) BHYTPEHHHUHN cioil — depma. Jlepma
o0pa3oBaHa COCTMHUTEIIBHOU TKAHBIO.

OceBoil ckenetr — xopda. Xopaa ecTb y SMOPUOHOB U Y JTUYMHOK XOPJIO-
BbIX. Y OCTaJIbHBIX )KUBOTHBIX XOPJAa 3aMEHSIETCSA NO360HOUHUKOM.

Han xopnoit nexxut HepBHasi TpyOka. [losocTs HepBHOW TpyOKH Ha3bIBa-
€TCsl HeBpOIleb. V3 HepBHOM TPyOKH y OOJIBIIMHCTBA XOPIOBBIX JKUBOTHBIX 00-
pasyercs CIIMHHOM WU TOJOBHOM MO3I. XOPOLIO Pa3BUThlI BCE OPraHbl YyBCTB:
3peHue, Ciayx, OOOHSHHUE, OCA3aHHE, BKYC.

[Tog xopmoii HaxoIWTCs NUIIEeBAPUTEeNbHAasA TPyOka. OHa HMeeT Tpu
OTAeJa: TEePEeIHNUN, cpeaHnid W 3aaHui. llepenHuit ormen mnuIEeBapuUTEIbHOU
TPyOKH — TJIOTKa — uMeeT kabepHbie menn. CTeHKHU jKa0epHBIX IIeNeH Tar0T
HAyajo opraHaM JIbIXaHUs BOJAHBIX >KUBOTHBIX — >kKaOpaM. Y Ha3eMHBIX KHUBOT-
HBIX >KaOepHbIE LIEAH UMEIT TOJbKO 3apoisiiii. B mpouecce sMmOpuorenesa
HIeJIM 3apacTaloT. Y B3pOCIBIX HA3€MHBIX XHUBOTHBIX OpraHbl JIbIXaHUS —
Jerkue. JIerkue pa3BUBAOTCA U3 KUIIIEUHOU TPYOKHU.

Kposenocnasi cucrema 3amkHyTas. MimeeTcss oMH WK ABa Kpyra KpoBo-
obpamenusi. Cepoye HaAXOIUTCA TIOJ] MUIIIEBAPUTEILHON TPYyOKOI Ha OPIOIIHOM
CTOpPOHE.

BoigenuTteabHas cucteMma. Opraibl BbIJICICHUS — HEPPUIUU WU TTOYKH.
[Touku MOTYT OBITH TYJOBHMIIHBIMU (y HHU3IINX MO3BOHOYHBIX) UM Ta30BBIMU
(Y BBICILIMX MTO3BOHOYHBIX).

IHosoBasi cucrema. bonbIIMHCTBO BUAOB XOPAOBBIX — Pa3AE€IbHOIIOJBIE.
Pasmuoxenne monoBoe. Pa3sutue npsimoe uimu ¢ metamopdo3om.

Knaccunduxkanus tuna Xopaosnie

B tune XopaoBeie €CTh J1Ba MOATHUIIA:

1. ITontun becuepennsie:

1.1. Knacc JlaHuetHuku

2. lTogtun Yepenusie, win 1103BOHOYHEIE:

Knacc XpsimeBsie poiObl, kiacc KocTHbie pwiObI, Ki1acc 3eMHOBOJIHBIE
(Ampuobun), knacc Ipecmbikaronuecs (Pentunun), knace [Ituiel, kiacc Mie-
KOIUTAIOLIHE.

K noaruny becuepennsie otHocuTcs kiaace Jlanuernuku. Hasanue non-
TUTa OOBACHSIETCS OTCYTCTBHEM Y JIAHIIETHHKA dYeperna U TOJIOBHOTO MO3ra.
JlaHLIETHHK XKUBET B MECKE HA JTHE BOAOEMA.

Buemnee cTpoenne. @opma Tena JaHIETHUKA OOTeKaemasi, JUIMHA Tejaa —
4—8 cantuMmeTtpoB. Teno nmoapasaensercss Ha TOJIOBHOM, TYJOBHUIIHBINA U XBOCTO-
BOW OTJIEJIBL.
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Teno nmaHIeTHUKA MOKPBITO KOkeM. OHA COCTOUT M3 OJIHOCIOWHOTO 3IH-
JIepMHUCa U CTYJCHUCTOM naepmbl. [IOKpOBBI Tena Mpo3padyHbie, MUTMEHTHBIX
KJIETOK HET. B KOe pacIosnoKeHsbl )KeJe3bl, KOTOPbIE BBIAEIAIOT cau3b. Ckian-
KU KOXH 00pa3yloT niaguuxu. [IIaBHUKU SIBISIOTCA OpPraHaMH JABUKCHUS.
MBIIIbl COCTOST U3 OTAENIBHBIX CETMEHTOB M B BHUJIE JIBYX JICHT JIEKAT BIOJIb

TeJa JaHIeTHUKA (puc. 55).
Puc. 55. CtpoeHue J1aHIIETHUKA!

I — poT, OKpy>XEHHBIN IIyNajbllaMu; 2 — XBOCTOBOMW IJIABHUK; 3 — CIHWHHOW IUIaBHUK;
4 — wmeTameBpalbHble CKIAIKU; 5 — aTpuonop; 6 — xopaa; 7 — CErMEHThI MBI, § —
Muocenra; 9 — HepBHast TpyOka; 10 — KousblieBasi MbIIIIAa BOKPYI POTOBOTO OTBEPCTHS;

11 — xabepnble menu; 12 — kumka; 13 — nedyenp; 14 — okonoxkabepHast MonocTh; 15 —
SHIOCTHIIB; 16 — TTOJIOBBIC KEIEC3bI

BuyTpennee crpoenue. Xopoa sSIBISETCS OCEBBIM CKEJIETOM JIAHIIETHHKA.

Hepeénas cucmema npencraBieHa HEPBHOM TPyOKOM, KOTOpas JICKUT Hal
xopaoii. HepBHasi TpyOka mMeeT MOJOCTb — HEBpolenb. Hepsnas mpyoka
Ha TIEPETHEM KOHIIE Tena o0pa3yeT OOOHATENbHYIO SMKY. OOOHSTENbHAS SIMKA
SIBJIIETCSL OPTaHOM XMMHUYECKOTr0 4yBCTBA. CBET BOCIPUHUMAIOT CBETOYYBCTBHU-
TEIbHBIC KJIICTKH HEPBHOU TPYOKH.

Ilumanue MaHLIETHUKA TACCUBHOE. Y POTOBOTO OTBEPCTHS €CTh LIyNalblIa,
KOTOPBIE CO3AAI0T JIBM>KEHUE BOJbI. HacTHUIIBI UIIKA C BOAOW IOINAJAOT B POT.
Yepes mIoTKy numia UAET B KUUIEYHUK, A€ NPOUCXOIUT €€ IepeBapuBaHUE.
HenepeBapeHHbIE OCTaTKH BBIXOJAT HAPYKY YEpE3 aHAIBHOE OTBEPCTHE.

B crenke rmotku umeercst 100—150 map >xaGepHBIX OTBepCTHHl. Jbixanue
y JIaHIIETHHKA UAET BMECTe ¢ muTaHueM. ['a3000MeH MpOUCXOIUT B KPOBEHOC-
HBIX COCYJIaX >KaOepHBIX EPETOPOIOK.

Opeanbl @videneHus TAaHUETHUKA Ha3bIBalOTCA Hegpuousmu. OHU UMEIOT

2 3\ 78 6 9

-----

4 1612 13 154 1110 1

BUJI TPyOOUEK U JIe)KAT MOCETMEHTHO MO OOKaM OT IJIOTKH.

Kposenocnas cucmema 3amknyTas. QyHKUHIO CEpALA BBINOJIHAET ITyJIbCHU-
pytoias oprownas aopma. KpoBb OecliBETHAsI — HET JbIXaTEIbHBIX TUTMEHTOB.

llonosas cucmema. JlaHUETHUKM pazaenbHONoJiblie. OHUM UMEOT 25 map
20Hao (TMOJOBBIX Xeme3). 'oHabpl PacmoI0KeHbI Mo OoKaM OT TIO0TKU. PazMHo-
xeHue nosiopoe. OIUIONOTBOPEHUE U pa3BUTHE 3apoAslia UAET B Bojxe. U3 3u-
rOThl pa3BUBaeTCA JUUMHKA. Pa3BuTue HenpsmMoe, ¢ METaMOp(O30M.

B xonne XIX Beka pycckuit 6uonor A. O. KoBaneBckuii onucan npu3Haku
CXOJCTBa JAHIIETHUKA C OECTIO3BOHOYHBIMU M MIO3BOHOYHBIMH KUBOTHBIMHU.

IIpusnaxu cxoocmea nanyemHuxka ¢ 6ecno360HOUHbIMIUL:
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— JIBYCTOPOHHSSI CHMMETPUS;

— Pa3BUTHE U3 TPEX 3aPOJBIIIEBBIX JINCTKOB;

— OJIHOCJIOWHBIN SIUTEIINN KOXKH;

— TIOCErMEHTHOE PacIoJIOKEHUE MBILIL, TOHAJ U He(PpUIamii;

— cnabas nuddepeHIUpoBKa MUIIEBAPUTEIBHON CUCTEMBI;

— IIaCCUBHOE IIUTaHUE;

— OTCYTCTBHE I'OJIOBHOI'O MO3ra M cepAua.

Ipusnaxu cxoocmea 1aHyemuuUKa ¢ NO360HOYHBIMU.

— OCEBOM CKEJIeT — XOp/a;

— HepBHas TpyOKa JICKUT HaJl XOPA0H;

— NUUIEBapUTENIbHAS TPYOKa JIEKUT MO XOP0ii;

— TJIOTKa IPOHM3aHa KaOEPHBIMU IIEIISIMH;

— IEHTPANbHBIN MyJIbCUPYIOMIMA KPOBEHOCHBIM COCY[ JIGKHUT Ha Oproil-
HOW CTOPOHE TeJIa.

KonTposbHbIe BONPOCHI

N3 xakux 3apoAbIIIEBBIX JUCTKOB Pa3BUBAIOTCS OPTraHbl XOPJOBbIX?
Kakast cumMeTpus 1 OJIOCTh TENAa Y XOPAOBBIX KUBOTHBIX?
Kakoii oceBoii CKeJeT y XOpA0BBIX?

4. T'ne pacmonokeHa HepBHas TPyOKa XOPJOBBIX M KaK Ha3bIBACTCS €€
MOJIOCTh?

5. T'nme pacnoso)keHa nuieBapuTeabHas TpPyOKka XOpJOBBIX ?

6. Ha3zoBure opransl IbIXaHUs BOJIHBIX U HA3€MHBIX XOP/IOBbIX.

7. T'ne pacnoioxkeHo cepale XOpAOBBIX?

8. HaszoBure ciiom K0Xu XOpIOBBIX.

9. JaiiTe xnaccudukanuio Tuna XopIoBsIe.

10. Kakyto ¢popmy U JUIMHY Tena UMEET JaHUETHUK?

11. 13 4yero cocTouT KOXka JaHIIETHUKA?

12. HazoBute opranbl JBUKEHHUS JaHLIETHUKA.

13. Yto sABAsI€TCS OCEBBIM CKEJIETOM Y JIAHIIECTHUKA?

14. Kakue KJIeTKHU y JaHLIETHUKA BOCHPUHUMAIOT CBET?

15. Kak nutaercs aHueTHUK? ' 1€ NpOoUCXOAUT NepeBapUBAHUE UL ?

16. Kak nyaer npixanue jgannetHuka? ['ae mpoucxoaut razooomen?

17. Kak Ha3pIBalOTCsl OpraHbl BeIIeeHus gaHeTHuka? Kakyrwo Gopmy onun
UMEIOT?

18. Yto BhIMOMHACT QYHKIUIO CEp/Ia Y JTaHLIETHUKA?

19. Kak npoucxoauT pa3MHOKEHUE U PA3BUTHE JIAHIETHHUKA?

20. HazoBuTe mpuW3HAaKM CXOJCTBA JAHIETHUKA C OECIO3BOHOYHBIMHU
KUBOTHBIMH.

21. HazoBuTe mpu3HaKu CXOJICTBA JIAHIICTHUKA C MO3BOHOYHBIMU >KUBOT-
HBIMU.

hadi s Al
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Tema 11. Xapakrepuctuka knacca KoctHble PbiObl

Kiacc KocTtabie ppi0b1 BKtouaeT okojo 25 000 BumoB. OHM KUBYT B pas-
JUYHBIX BOJIOEMAX.

BuemHee crpoenne. @opma Tesia y pei0 ooTekaemas. Teno umeer: 2o.1o-
8y, mynosuwe, xeocm. Opraubl ABU:KeHUAA PHIObI — niaaenuxu. [lapHbie TaB-
HUKH — TpyJHbIe U OpromHbie. OHKM 00€CTIeYrBaIOT MOBOPOTHI TEJIA U COXpaHe-
HUE€ paBHOBecus. HemapHble IIIaBHUKM — CIMHHOM, QHAJbHBIA U XBOCTOBOM.
OnHu 00ecneynBarOT yCTOMYMBOCTD TEIa U ABMXKEHHE (puUC. 56).

Puc. 56. Buemnee ctpoeHue poiObI:
| — cnuHHOM TIaBHUK; 2 — XBOCTOBOM TUIABHUK; 3 — aHAJIbHBIN TIAaBHUK; 4 — OpIOIIHbIE
IUTABHUKY; 5 — TPYyAHbIC MIIABHUKK; 6 — OOKOBAas JINHUS

IToxpoBbI Tena npeacraBieHbl Koxceu. Koxka COCTOUT U3 MHOTOCIIOMHOTO
anuaepMuca U aepMmbl. Koxa mokpeita wewiyél. B koxe pacnoyioxKeHbl OJIHO-
KJIETOUHBIE KE€JI€3bl, KOTOPbIE BBIIEISAIOT CU3b. Dyukyuu cauzu: 1) momoraer
pbIOE IBUTATHCS B BOJIC; 2) 3allIMINACT OT BO30yauTeel 00Ie3HeH.

BuyTpenHee crpoeHue

CkeJieT ppI0 COCTOUT U3 XPALIEBON U KOCTHOM TKaHU. OH JEJINTCS HA CKe-
JIET TOJIOBBI, CKEJIET TYJIOBHILA U CKEJIET INIABHUKOB. Ckenem 2071068b1 — 4epell,
MMEET MO3TOBYIO M JIMUEBYIO 4acTH. Mo3zeoeasa uacmsb 3alIMINAET T'OJOBHOU
MO3I U OpPraHbl 4yBCTB. Jluyegas uacmsv CBsI3aHA C NMULICBAPUTEIBHON U JbIXa-
TeJNbHOM cucTeMaMu. Yepen pbl0 HEMOABUKHO CPACTAETCS C TO3BOHOUHUKOM.

Ckenem mynosuwya — 3T0 N0360HOYHUK. [10360HOUHUK cocmoum u3 no-
360HKO6 W UMEET TYJIOBMILHBIA U XBOCTOBOW OTAENbI. K MO3BOHKAaM TYyJIOBMIL-
HOT'O OTJIeNIa IPUKPEIUIIIOTCS péOpa. CKeNeT SBIsIeTCsl ONOPOM 11 BHYTPEHHUX
opranoB. K ckeneTy NpHKpEIISIOTCA Mbluiybl. MBIIIsl 00pa30BaHbl IBYMS
MBIILIEYHBIMU JIECHTAMH, KOTOPBIE JIeXKAT 1Mo OOKaM Tena.

I[InmeBapurenbHasi cUcTeMa UMEET OTHAEBI: POT, TJOTKY, MHILEBO/,
KEITYJOK, KUIIEYHUK (TOHKas KUIIKA U TOJCTasl KUIIKA) U aHAJIbHOE OTBEPCTHE.
B poroBoii nonoctu Haxonsarca uertocmu ¢ 3yoamu. CTEHKa TJIIOTKUA IPOHU3aHa
*KabepHbIMHU 1IeNAMU. BcacbiBaHUE MUTATEIbHBIX BEIIECTB POUCXOIUT B TOH-
KOM KuineyHuke. HenepeBapeHHbIE OCTATKM NHILKA BBIACIAIOTCS Y€pe3 aHajlb-
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HOE OTBepcTHE. PHIOBI MMEIOT MEYEeHb, KETYHBIM My3bIph U MOKETYIO0UYHYIO
Keresy.

VY peiO uMeetcs niaasamenvHbulll ny3vipsb. lliasamenvHuvlli ny3vipb — 3TO
BBIPOCT THILEBOAA, KOTOPHIM 3all0JHEH CMEChIO ra30B. [Ipu HanmoJHEHUM Mmy3bI-
ps Ta30M pbIOa MOJHUMAETCS K TOBEPXHOCTH BOJIbI. [Ipy yMeHbIIeHUn KoJinye-
CTBa rasa B ITy3bIpe pbl0a OMyCKaeTcs Ha JHO BOJOEMA.

BoiaenureabHast cucremMa. Opearn 6vlOeneHuss pbl0 — JBE TYJIOBHIIHBIC
nouku. [Touku nexar B CIMHHOM 4acTH MOJIOCTH TeJa BIOJIb MO3BOHOYHUKA.
Moya no MOYETOYHHKaM IOCTyNaeT B MOYEBOM MYy3bIpb. 3aT€M BBIJIEIAETCS
HapyKy Yepe3 MOUYEHCITYCKATEIbHbIN KaHal.

KpoBenocnasi cucrema 3amMmkuyTasi. Cepoye uMeeT OJHO Mpelcepue
u Kenyjaouek. Takoe cepjlie Ha3bIBaeTcs 0gyxkamepHuim. KpoBb B cepiue Be-
Ho3Has1. KpyT kpoBooOparieHus oiuH.

JAbixaTeabHasi cucrema. Opeanbl Ovbixanusi pblo — orcadbpwvl. PuIObI bIaT
pacTBOpEHHBIM B BOJAE KHUCIOpoaOoM. [‘a3000MeH mpoucxoaut B xkabpax
(puc. 57).

IenTpajibHasi HepBHAasi CHMCTEMAa COCTOMT M3 TOJIOBHOTO W CIIMHHOTO
Mo3ra. ['0JIOBHOM MO3TI MMEET S5 OTHEJIOB: MEPEAHUN MO3T, MPOMEKYTOUHBIN
MO3T, 3aJHUH MO3T, IIPOJIOJITOBAThIM MO3T U MO3KeuoK. Haubosee pa3But cpea-
HUW MO3r. B cpegHeM Mo3re pacrojioKeHbl LIEHTPBI 3peHUs. XOpOLIO Pa3BUT
Mo3xke40K. OH OTBEYaeT 3a CIOXKHBIE ABMKEHUS PbIO. PBIOBI MMEIOT BCe OpraHbI
YyBCTB — 3pPEHUS, CIIyXa, BKyca, OOOHSHUS U OCSI3aHMUS.

Op2anvl 3penuss — TI1a3a, UMEIOT MapOBUAHBIN XPYCTAIMK U TJIOCKYIO PO-
roully. [loaToMy pbIOBI Jiyullle BUISAT MPEAMETHI, KOTOPhIE PACHOJIOAKEHbI Ha
Osm3KoM pacctossaud (70 15 MeTpoB).

3 14

Puc. 57. BHyTpeHHee CTpoeHHe PHIOKI:
1 — xalps1; 2 — KEeTyI0K; 3 — TOHKENyI09YHAs Keye3a; 4 — KUIICYHUK; 5 — aHaIbHOe
OTBEpPCTUE; 6 — TE€UEHb; 7/ — JKEIYHBbIM My3bIpb; 8 — yemys; 9 — cepaue; 10 — aprepu-
anbHBIA KOHYyC; 11 — mouka; 12 — cene3enka; 13 — suunuK; 14 — MpOTOK MOJIOBOM Kene-
3bI; 15 — MOU€BOI My3bIph

94



Opean cnyxa ppl0d ycTpoeH o4yeHb npocto. OH IpecTaBlieH TOJbKO BHYT-
PEHHUM YXOM, KOTOPOE HE UMEET CBA3U C BHEIIHEU cpenou. biaronaps mioTHo-
CTU BOJbI 3BYKOBBIE BOJIHBI XOPOIIO MEPENAIOTCS 4Yepe3 KOCTHU Yepena UM BOC-
NPUHUMAIOTCS OPraHaMU CIyXa PhIOHbI.

CrnenuanbHbIil Oprad pel0 Ha3bIBaeTCs 60Kk060uU unuel. KieTku 60KoBoH
JIMHUU OINPEAENISIOT HAPaBICHUE JBUKEHUS BOJIBI.

IMosioBasi cucrema. PwiObl pa3nenbHONONBIE KUBOTHBIE. Pa3MHOKeHHe
y HuX 1nojoBoe. OII0J0TBOPEHUE U Pa3BUTHE MPOUCXOIAT B Boje. Pa3Butue ¢
meTtamopdo3om. U3 ukpsl (siina) pazBuBaeTcs TuunHKa. OHa HA3bIBAETCS MaJiek.

3HaveHue pbio:

1) npoaykT nuTtaHus i yenoBeka. Mkpa pblO COAEPKUT MHOIO BUTaMU-
HOB. W3 meuenu priO momydaroT peIOuil Kup;

2) MHOTHE KUBOTHBIE U NITULIBI TUTAIOTCS PhIOAMU.

PN B =

9.

10.
11.
12.
13.
14.

KoHTpobHBIE BONIPOCHI
I'ne xuByT pHIOKI?
Kaxkas ¢opma Tena ppi6?
HazoBute otnensl Tena peio.
HazoBuTe opranbl 1BUKEHUS PhIO.
Pacckaxxute 0 CTpoeHHH TOKPOBOB TeJa PbIO?
N3 xaKkoit TKaHW COCTOUT CKEJIET PhIO?
Pacckaxxute 0 cTpoeHnH ckenera polo.
HazoBuTe oTaenbl nuieBapuTeIbHON CUCTEMBI PBHIO.
Yro Takoe miaBaTenbHbIN mMy3bIpb? Kakyto QpyHKINIO OH BRIONHAET?
HazoBuTe opranbl BeIAEIEHUS PHIO.
Kaxkoe ctpoenue nMeet KpoBeHOCHas cucTeMa pbio?
HazoBute opransl gsixanus psl0. ['1e npoucxoaut razooomMen?
HazoBute oTaensl roJ0BHOTO MO3ra phbio.
Kakue otaensl rosoBHOro Mo3ra Hanbosee pa3surbl? Kakyro QyHKIHIO

OHM BBITIOJIHSAIOT?

15.

HazoBute opransl 4yBCTB pbIO.

16. Uto Takoe 6okoBas muHHA? UTO ONpeesroT ee KISTKU?

17.

Kax mpoucxonut pazMHOXEHHUE U pa3BUTHE PHIO?

18. Kakoe 3HaueHHE UMEIOT PHIOBI?

Tema 12. XapakrepucTtuka knacca 3eMHOBOAHbLbIE

Kanacc 3emHoBoanble, win am¢uouu, BxiIodaeT okoiao 4100 Bumos.
3emH0B800Hble — DTO TIEPBBIC HAa3eMHBIC MO3BOHOYHBIC JKMBOTHBIC. B3pocibie
3€MHOBOJIHBIC )KMBYT Ha cylie. Pa3BuTue ux mpoxouT B BOJIC.

K ki1accy 3eMHOBOIHBIC OTHOCATCSH OTPSAABI:
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1. becxBocThIe (JIATYIIKH, XKa0bI);

2. XBocTarble (caaMaHpbl, TPUTOHBI);

3. be3norue (4epBsru, ppl003MeEN).

Otpeanl Tesa. Teno 36eMHOBOAHBIX MMEET T'OJIOBY, TYJOBHUUIE, IBE Maphbl
KOHe4YHocTel. HekoTopble 3eMHOBOJIHbIE UMEIOT XBOCT (CajlaMaHJipa, TPUTOH).
Koneunocms nMeeT 5 nasnplieB U HA3bIBAETCS MATUNATION KOHEYHOCTBIO.

IlokpoBbI Tesa npeAcTaBieHbl KOxkeil. Crnou Koowcu: SMUAECPMUC U AepMa.
Koxxa Tonkas, umeer 00JbI0€ KOJIMYECTBO KPOBEHOCHBIX COCYI0B. B Koe pac-
IIOJIO’KEHO MHOTO Keuie3. JKenessl BBIIEISIOT CIU3b, U KOKa BCEraa BIaXKHAas.

CkeJieT 3¢eMHOBOJIHBIX COCTOUT M3 TPEX OTJIEJIOB: CKEJIET I'OJIOBBI, CKEJET
TYJIOBUIIA U CKEJET KoHeUHocTel. Ckenem 2010661 — uyepen. Yepen uMeeT Mo3-
FOBOM W JULEBOM OTAENbL. Uepen COeOUHSIETCS C MO3BOHOYHHKOM IOJIBUXKHO.
Ckenem mynosuuja — MO3BOHOYHHUK. [/0360HOUHUK YMEET 4 OTNeNa: IICUHbIN,
TYJIOBUIIHBIN, KPECTLOBBIA U XBOCTOBOWU. PEOpa y 3¢eMHOBOAHBIX OTCYTCTBYIOT.
['pyanoii kietku HeT (puc. 58).

Ckenem nepeowell KOHEYHOCMU COCTOUT W3 IUIeYa, MPEAIIeUbsl U KUCTH.
Kocmu nosca nepeoweii xkoneunocmu: TPyAWHA, BOPOHBH KOCTH, KITFOUMIIBI
Y JIOTIATKHU.

Ckenem 3aodueli KOHeyHOCMU WMeEET Oelpo, TojieHb W cTomy. Ta3oBbie
KOCTHU 00pa3yIoT nosic 3a0Hel KoHeuHocmuy. MBIIIIBI Yy 3eMHOBOJIHBIX PacIofio-
KEHBI MapaJuIeIbHBIMU MTydkaMu. Hanbosee pa3BUTHI MBI 33 JHUX KOHEYHO-
CTeM, TOJIOBHI, 6p}0H1HQI71 CTCHKH, p0T0B017_1 TOJIOCTH.

Puc. 58. BHeliHee CTpOCHUE JATYIIKHU:
1 — OapabaHHas mepenonka; 2 — riasa; 3 — pot; 4 — BEKHU; 5 — TyJOBHINE; 6 — 3a/JHUE
KOHEYHOCTH; 7 — MepeHrne KOHEYHOCTH

IIumeBapuTebHAsA CUCTEMA COCTOUT U3 MEPEIHETO, CPEHETO U 3aJHETO
otAenoB. [lepenHuil OTAET HAYUHAETCS POMO2I0OMOYHOU TIOJTOCTBIO, B KOTOPOM
€CTh SI3BIK U MEJIKHE 3yObl Ha BEpXHEH YENIOCTH. 3arjaThIBAaHUIO MMHIIUA TTOMO-

96



raroT rnasza. ['na3Hele S0JO0KM BTSATMBAIOTCS MBIIIIAMUA B POTOIJIOTOYHYIO
MOJIOCTh M NPOTAJIKUBAIOT MOPLUI0 NUIIM Aanblue. [losSBIsAIOTCA CiarOHHBIE
JKeJe3bl, HO UX CEKPET HE COAECPKUT MUILIEBAPUTENbHBIX (pepMeHToB. CitoHa
TOJIBKO CMAayuBaeT IMILY B POTOINIOTOYHOM MojocTtH. [lepeBapuBanue nuiuu
HAYMHAETCs B JKEJIYJKE U 3aKaHYMBAETCs B TOHKOM KHIIeYHUKE. EcTh nuinesa-
pUTENIbHBIE Kejle3bl (II€YeHb W IMOJKeNny[ouyHas »kene3a). KoHeuHblld otraen
KHUILIEYHUKA OTKPBIBAETCS Kroaxou. HenepeBapeHHbIE OCTATKU NUIIU BBIJIEIS-
I0TCSl M3 KULIEYHUKA Yepe3 KIOAKY .

Opransl BblieJIeHU — TYJIOBUIIHBIE nouYky. MOYETOUHUKHA U ITy3BIPb
OTKPBIBAIOTCS B KJIIOAKY.

Oprasnbl AbIXaHUS TUYUHOK 36MHOBOJHBIX — J#cabpul. B3pocibsie BogHbIC
KUBOTHBIE UMEIOT Jé2kue. CTEHKa JIETKMX TOHKas ¢ OOJBIIMM KOJWYECTBOM
KPOBEHOCHBIX COCyA0B. DYHKIHIO JBIXaHWS BBIITOIHACT TAKXKE BIIAYKHAS KOXKa.
JIp1xaTenbHble IyTU MPEACTABICHBI TOPTAHHO-TPAXEHHOW KaMepou, B KOTOPOU
pACIIONIOkKEH rojIocoBoM anmapar. [TocTyruieHue Bo3iyxa B JIETKUE HPOUCXOIUT
3a CYET COKPAILECHMS MBIIIIL] JHA POTOTJIOTOYHOM MOJIOCTH.

KpoBenocnasi cucrema. Cepoye 36MHOBOAHBIX MMEET OAMH JKEIYJOUEK
u asa npexacepaus. Cepaue HaszbiBaeTcs mpéxkameprvim. KpoBeHOCHas cucrema
UMEET JBa Kpyra KpoBooOpalieHuss — OOJBIION W Majblii Kpyru. bosbImnoit
KpPYr KpoBOOOpallleHHs HauMHAeTcsl U3 xenyaouka. KpoBb €T Ko Bcem opra-
HaM M TKaHsAM M BO3BpaIllaeTCs B IIpaBoe npencepane. Kposb no Maomy Kpyry
KpoBOOOpaIieHus UAET U3 XKellyaouka K JErKUM U KOXe U BO3BpalllaeTcs B Jie-
BOE Npelcepaue. Bce opeanvl mena noayuaiom cmeuwanuyro Kpogv. I onoeHou
MO32 NOAYHaem apmepuaibHyIO KPOEb.

Temmeparypa Tena 36MHOBOJHBIX HETIOCTOSIHHAS M 3aBUCUT OT TEMIEpaTy-
pBI OKpY>Karolen cpepl. Takue )KUBOTHBIE HA3BIBAIOTCS X0100HOKPOBHBIMU.

HepBHas cucrema. [ 0106H0uU M032 UMEET 5 OTIEIOB: MEPEIHUN, IPOME-
JKYTOYHBIM, CPEIHMH, MO3KEYOK U NIpOAOJaroBarblii. llepenHuit Mo3r pasBuT
ayduie, yem y pei0. OH umeeT nBa noayuiapus. Mo3xKe4OK pa3BUT XyXke, YEM
y pbI0. OTUM MOXXHO OOBSICHUTH IPOCThIE ABMXKEHHS U MaJlyl0 MOJBUKHOCTH
36eMHOBO/IHbIX. Pa3BUTHI BCe OpraHbl 4yBCTB: 3pE€HUs, BKyca, OOOHSHUS U OCsi3a-
Hus. Opeansl 3penuss — rias3a, NO3BOJISAIOT BUAETh NPEAMETHI Ha OOJIBLIIOM pac-
CTOSIHUH. Y 3€MHOBOJHBIX ITOSBIISIIOTCS JBOSKOBBIITYKIIBINA XPYCTaJIMK U BBIITYK-
jas poroBuua. ['y1aza UMEOT BEpXHEE BEKO, HUKHEE BEKO M MUTATEIBHYIO IIe-
penoHKy. Beku 3amuiuaroT riasza ot BbICkIXaHUA. Opear ciiyxa — BHYTpPEHHEE
u cpennee yxo. CpeaHee yxo 3aKpbhITO OT BHEIIHEW cpeabl OapabaHHON mepe-
nonkoii. IMeercst oiHa cimyxoBasi KOCTOUKa — cTpeMedko. Opran 0OOHSIHUS —
HO311pu. OpraH BKyca — s3bIK. Opran ocs3aHusl — KOKa. Y JMYMHOK U B3pOC-
JIBIX )KUBOTHBIX, KOTOPBIE IOCTOSIHHO KUBYT B BOJE, UMEETCSI OOKOBast TMHUS.

IlonoBass cucrema. 3eMHOBOJIHBIE — PA3JAEIBHOIONBIE JKUBOTHBIE.
PasmHoxeHne nonosoe. OIIog0TBOPEHHE HAPYKHOE, TPOUCXOINUT B Boje. Pas-
BUTHE 3€MHOBOJHBIX UAET C HEMOJHBIM MeTamMopdo30M. JIMuMHKa Ha3bIBAETCA
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eonosacmuk. I'010BaCTUK O4YE€Hb MOXO0K Ha MaJeHbKYIO pblOy. OH umeeT oOTe-
Kaemyro QopMmy Tena, IUIABHUKH, ABIIUAT >xkabpamu. Cepjie y rojioBacTUKa
nByxkamepHoe. KpoBeHocHasi cucteMa uUMeEeT OAMH KPYr KpOBOOOpaIlleHHS.
Ectp OokoBas nunaus. Be€ 3T0 ykas3plBaeT Ha TO, YTO 36MHOBOJHBIE TTPOU3OIILIH
oT pbIO (puc. 59).

Puc. 59. Pa3BuTue 36 MHOBOIHBIX:

1 — sii0; 2 — pa3BUTHE 3apObIIIa; 3 — JMYUHKYU C HApYKHbIMU xabpamu; 4 — dhopmupo-
BaHHME TUIABHUKOBOW CKJIAAKW; 5 — pa3BUTHE KAOCPHBIX IIENei; 6 — JTUYMHKA C OJHOU
napoil KOHEYHOCTEH; 7 — JIMYMHKA C JByMS IapaMU KOHEUYHOCTEN; 8§ — JIATYLIOHOK

3HayeHHEe 36MHOBO/IHBIX:

1) nuTarOTCS HACEKOMBIMU M YHUUTOXKAIOT BPEIHBIX HACEKOMBIX;
2) nuIma s MTULL, PeNTUINA U MIICKOTTUTAIOIINX

3) JATYLIKW WCTIOJIB3YIOTCSA JIJI1 HAYYHBIX OIBITOB.

1
2.
3.
4
5

6.

U nosica?

7.
8.
9.

10.
11.
12.
13.

KoHTpoJibHBIE BOPOCHI
Kak Ha3bIBarOTCA nepBbIC HA3€MHBIE ITO3BOHOYHBIE?
[lepeuncnure OTpsiAbI Ki1acca 3eMHOBOAHBIE.
HazoBute oTaenbl T€Ia 36MHOBOHBIX.
Onuiute 0COOEHHOCTH CTPOCHUS KOKU 3€MHOBOTHBIX.
HazoBuTe 0T/€abI HO3BOHOYHHKA 36 MHOBOIHBIX.
Kakue koctu BXOASIT B COCTaB CBOOOJHON mepeqHed KOHEYHOCTH

Kakue kocTu BXOJST B cOCTaB CBOOOAHOM 3aJHE KOHEYHOCTH U mosica’?
Pacckaxxute 0 CTpOCHUHU MUIIEBAPUTENBHON CUCTEMBI 36MHOBOIHBIX.
Pacckaxxurte o CTpO€HUU BBIIEIUTEIBLHON CUCTEMbI 36MHOBOIHBIX.
Pacckaxxute 0 CTpOEHUU OPTraHOB JIbIXaHUsSI B3POCIIBIX 3€MHOBO/IHBIX.
[Touemy ceplle 3eMHOBOIHBIX HA3bIBAETCS TPEXKAMEPHBIM?

Kak nner kpoBb 110 60JIBIIIOMY KPYTY KPOBOOOPAIICHUS Y 36MHOBOTHBIX ?
Kak uner kpoBb 10 MaJIoMy Kpyry KpoOBOOOpaIIEHHUS Y 36MHOBOIHBIX?
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14. Kakyro KpOBb IOJy4YarOT OpPraHbl TE€Ja U KaKyK KPOBb ITOJY4YaeT Io-
JIOBHOM MO3T 36MHOBOJHBIX?

15. Kakue otzensl roJIoOBHOIO MO3ra HauboJsee pa3BUThl Y 36MHOBOJIHBIX ?

16. Ilepeunciure oprabl YyBCTB 36 MHOBO/IHBIX.

17. YUto xapakTepHO JJIsl OpraHa 3peHusl 36 MHOBOJAHBIX ?

18. Uto xapaKTepHO [JIsl OpraHa ciiyxa 36MHOBOJIHBIX ?

19. I'ne mporcXoauT OIJIOIOTBOPEHHUE U PA3BUTHE 3€MHOBOIHBIX ?

20. Kak Ha3bIBaeTCsl JUYMHKA 3€MHOBOJIHBIX ?

21. HazoBute npusHaku pei0 y TOJIOBACTHUKA JISTYIIKH.

22. Pacckaxxute 0 3Ha4YE€HUHN 3€MHOBOIHBIX.

Tema 13. Xapaktepuctuka knacca lNpecmbikarowmecs

IIpecmbikawmmecsi, Wi penmuiuu, — HACTOSIME HA3EMHBIE MO3BOHOY-
Heie. Kinacc IIpecmbikatoniuecs: HacuuthiBaeT okojio 7000 BumoB. OHuM yarmie
BCTPEUAIOTCS B CTPAHAX C TEMJIBIM U XKapKUM KiimMaTtoM. Pa3Butue uaer Ha cyuie.

K kuaccy Ilpecmbikaomuecss OTHOCATCS OTPSIAbI:

1. Yemryituatble (SmEepuLbl, 3MEN).

2. Kpoxoaunsbi.

3. Uepenaxu.

BHemnee crpoenme. [IpecMbikarommecss MMEIOT OTAEIBI Tela: TOJIOBY,
1IEI0, TYJIOBUIIE, XBOCT U JIBE IMAPbI MATUNAIBIX KOHEYHOCTEN. Y 3MEHN TEIO HE
MMEET KOHEUHOCTEH. Y uepenax TeJjio 3aKJII0UeHO B NaHUupsb. [lanyups 06pa3o-
BaH KOCTHBIMM IUIACTUHKAMH, KOTOPBIE pacnoJiaratorcst B aepme. KoHeunoctu
yepenax KOpPOTKHE, e JIMHHAg W TMOABM)KHasA. SIIepuilbl IpU OMACHOCTH
0oTOpachIBalOT XBOCT. Uepe3 HEKOTOpOoe BpeMsi XBOCT OTpacTaeT cCHOBa. Takoe
SABJICHUE HA3bIBACTCS peceHepayusi. PereHepammss — BOCCTAaHOBJICHUE Opra-
HU3MOM YTPAu€HHBIX YaCTE OPraHOB WM IEJbIX OPTraHoB.

IHoxpoBbI TeJa npeacTaBiieHbl Koxend. Crou Koowcu: STUIECPMUC U IepMa.
Koxka He mMeeT keje3 U MOKPhITa TBEPJABIMU POrOBBIMH uellysiMu. [TOKpOBBI
TeJIa 3alIUIIA0T MPECMBIKAIOMIUXCS OT MOBPEXKICHUNA U MOTEpHU BOAbL. Yenryu
CIIEPKUBAIOT POCT MIpecMbIKaromuxcs. [loaTomy mepuoaudecku crapas Koxka
cOpachIBaeTCSI M BMECTO Hee oOpa3yeTcsi HOBas KokKa — IPECMBIKAOITHASCS
JUHSIOT. BO Bpemsl TMHBKYU PENTUIIAN PACTYT.

CkeJieT NpecMbIKAKIIUXCH COCTOUT M3 TPEX OTHEIIOB: CKEJET TOJOBHI,
CKeJIET TYJOBHUIA M CKeJleT KOoHeuHocTe. Ckenem 20/108b1 — Yeperl UMEET
BBITAHYTYIO (popmy. Uepen mmeer Mo3roBoi W smiueBoi otaensl. [losBisgercs
TBEpJlIo€ HEOO, KOTOPOE OTACISIET HOCOBYIO MOJIOCTH OT POTOBOM IMOJOCTH.
Uepen coenuHsieTcss € TMO3BOHOYHUKOM NOABMXHO. Ckenem mynoguwa —
IMO3BOHOYHUK MMEET 5 OTIEJIOB: MIEUHBINA, TPYAHON, NOSCHUYHBIN, KPECTLOBBIN
U XBOCTOBOH. Y NPECMBIKAIOIIUXCS UMeeTcs TpyaHas kierka. OHa oOpa3oBaHa
I'PYJIHBIMU TTO3BOHKAMH, peOpaMu U TPy AHHOM.
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Kocmu nosica nepeoneti koneunocmu: TpyiiHa, BOPOHbU KOCTH, KITIOUHUIIBI U
nonatku. Ckenem nepeoHeti KOHeYHOCMUY COCTOUT U3 TUIeYa, MPEAIICYbs U KUCTH.

TazoBble KOCTHU 00pa3yloT nosc 3adHeu koneurHocmu. Ckenem 3a0Hel
KOHeyHocmu UMeeT Oellpo, ToJIeHb U cToiy. Ha nanbiiax uMeroTcst KOTTH.

VY 3Meli MO3BOHOYHHK OOpa30BaH TYJOBUIIHBIM U XBOCTOBBIM OTJIE€JIaAMHU.
VY 3Mel OTCYTCTBYET CKEJIET KOHEYHOCTEM, HET TPYAUHBI U TPYAHOUN KIETKH.

Mbimnbl y OPECMBIKAIOMIMXCS Pa3BUTHI Jydllle, YEM y 3€MHOBOJHBIX.
[TosiBNISIFOTCST MBIIIITBI 1I€W, TTATBIIEB, MEXKPEOEPHBIE, TTOAKOKHASI MYCKYJIATypa.

BHyTpeHHee cTpoeHue

Tuwesapumenvnas cucmema. lIpecMbikaronecs B OCHOBHOM XHUILHUKHU.
[Tumedt ays HUX SBISIOTCS MENKHE O0eCIO3BOHOYHBIC, PhIOa, MTHUIlEL. Yepenaxu
MUTAIOTCS PAaCTUTENBHON nuiiel. Omoensl nuwjesapumenbHou cucmemsl.: poTo-
Basi MOJIOCTh, TJIOTKA, MUIIEBOJI, KEMYyJAOK, TOHKAas KUIIKA U TOJCTas KHUIIKA.
Mexy TOHKOM M TOJICTOM KHUIIKOW MMEETCsSl 3a4aTOK CJICTON KHUIIKU. 3yObl
HaxoAsTCs Ha yentocTsX. OHU yJIepKUBAIOT 100Uy Npu nuTanuu. EcTh nuiie-
BapUTEJIbHBIC KeJie3bl (MEYeHb U MOJKeNyAouHas xene3a). [luimeBapurenbHast
CUCTEMa 3aKaH4YMBaeTCs Kioakoil. HemepeBapeHHbIE OCTAaTKU MUILU BbIICISAIOT-
Csl U3 KUILIEYHUKA YEPE3 KIIOAKY.

Buvloenumenvuas cucmema WMEET TAPHBIE MaA308ble NOYKU, MOYETOUHHUK
Y MOY€BOM My3bIpb. MoUa BBIIEISAETCS U3 OpraHu3Ma 4epe3 KI0akKy.

Hvixamenvnasn cucmema. Opeansvt Ovixanusi — aéexue. OHA UMEIOT OOJIbIIIE
NEPEropoIoK, YeM y ampuoduii. Bo3myx mpoxoaut B JETKUE MO JIbIXaTEIbHBIM
nyTsaM. JlpIxarenbHble MyTH HAYMHAIOTCS HOCO80U nojiocmoio. Jlanee ciemyer
20pmansb, mpaxes u 08a OPOHXA.

Kposenocnasa cucmema umeer TpéXkaMepHOE CEPALE U ABA Kpyra KpoBoO-
oOpaienus. B xenynouke cepa eCTh HEMOJHAS IEPEropojka. Y KpOKOAUIOB
cepAle 4YeThlpexkaMepHoe. Bomblioil Kpyr KpoBOOOpaIlleHHS HAYWHAETCS U3
xenmyaouka. KpoBb HIET KO BCEM OpraHaM M TKAaHSIM U BO3BPAILAETCA B MPABOE
npeacepare. KpoBp 1Mo Mamomy Kpyry KpoBooOpalieHusi UIET U3 KelyJ104yKa
K JIETKUM M BO3BpAIAETCS B JIEBOE MpeIacepaue. Bce opeanvl mena noayuarom
CMeWanHyio kposgs. 1 0106H0U MO32 noiyuaem apmepuaivbHylo kpogs. lIpecmbl-
Kalouuecs HE HMMEIT IOCTOSIHHOM TeMmreparypsl Teja. OHM  Ha3bIBAKOTCA
XOJI0OHOKPOBHBIMU HCUBOMHBIMU W I 000TPEBa UCTIOIB3YIOT BHEIIHEE TETLIO.

l'onognout Mo32 UMEET 5 OTAENOB: MEPEIHUN, TPOMEKYTOUHBIN, CPeIHUH,
MO3KE€UOK U MPpOo0JiroBaThiii. Ha moBepxXHOCTH OONBIIMX MONYIIAPUI TIEpeTHE-
ro MO3ra MOSBJISIOTCA YYaCTKHA KOpbl. XOPOIIO Pa3BUT MO3kKe4okK. IlosTomy
pentuiivu 00Jiee MOJIBUKHBI, Y4eM 3€MHOBOJIHBIE. Y MPECMBIKAIOIIUXCS Pa3BUTHI
BCE OpraHbl YyBCTB. VX riasa uMeror gexu. XpyCTaauK riiaza MOXKET U3MEHSTh
cBoto Gpopmy. Opean cryxa AMeET BHyTpEHHEE U cpeaHee yxo. CpemgHee yxo 3a-
KpPBITO OT BHEIIHEW cpejbl OapabaHHOM mepenoHkou. Mmeercs onHa ciiyxoBas
KOCTOUKa — CTPEMEUKO. PenenTtopsl ocsazanus Haxonarcs Ha A3bike. Opeanbl
000HAHUSL — ITO PELENTOPbl HOCOBOM TosiocTH (puc. 60).
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Puc. 60. Cxema BHYTPEHHETO CTPOEHHUS IPECMBIKAIOIIUXCSL:

@ — BCKPBITBII KPOKOAWUJ, 6 — TOJOBHOW MO3T, 8 — cepAte: | — oOOHSATeNbHbIE JOJH;
2 — mosnymapus NepegHero Mo3ra; 3 — cpeIHuil Mo3T; 4 — MO3Ke40K; 5 — MpOoJOoIroBa-
TBII MO3T; 6 — JIerKue; 7 — KeIyJl0K; 8 — CIIMHHAsA aopTa; 9 — TOHKUU KuleyHuk; 10 —
cemeHHUK; 11 — mouka; 12 — xBocT; 13 — xioaka; 14 — 3agHHE KOHEYHOCTH; 15 — TOI-
cras Kumka; 16 — meueHb; 17 — neBbld kenynodek; 18 — mpaBbiil xenynouek; 19 —
Jeroussle aprepuu; 20 — jerouHas BeHa; 21 — mpaBas Ayra aopThl; 22 — HepeaHss KOHeu-
HOCTb; 23 — Tpaxes; 24 — nuieBo; 25 — neBas Iyra aopTbl; 26 — mpaBoe Npelcepaue;
27 — neBoe mpencepaue; 28 — HEMOJHAS TEPEeropojKa Kemyaouka; 29 — KemyIoueK
cepaua

Ilonosas cucmema. HpeCMBIKaIOHII/IeCH — Pa3JaACJIbHOIIOJBIC XKHNBOTHBIC.
Pa3sMHOXkeHHE y HUX TIOJIOBOE, OIUIOIOTBOPEHNE BHYTpeHHee. CaMKa OTKJIabl-
BaeT sfiflla B mnecok. Sina cojaepkat OOJIBIION 3amac MUTATENIbHBIX BEIIECTB
(>keNTKa) A pa3BUTHUS 3apojibiiia. Pa3Butue npsmoe. 3apoJiblll pa3BUBACTCA
BHYTpHU fiiIla B BOJIHOW cpejie, KOoTopas oOpa3oBaHa 3apojbllIeBOH 000J10Y-
KOU — aMHUOHOM. AMHHOH — D3TO BHYTPCHHAA BOJHAA 000J10YKa 3apoJbIlia,
BBIITOJIHACT q)YHKHI/IIO 3allIUThI OT BBICBIXaHUA U HOBpG)K,Z[GHPIﬁ.

3HaueHHeE NMPECMbIKAIOIIINXCH

1) siitia yepenax, MsICO uepernax v 3Mei SBJISETCS MUILEeH 1JIs1 YeJI0OBEKa,;

2) muiia JJj1s HEKOTOPBIX NTHUIl U MIIEKOITUTAIOIIUX;;

3) KOa 3Mel U KPOKOJHWIIOB UCTOJIb3YETCSl B MPOMBIIIEHHOCTH;

4) u3 si1a 3MeN NOJIy4aroT JIEKapCTBa;

5) raatoka, riop3a, koOpa, rpeMyydasi 3Mesi ABJISIIOTCS SITTOBUTHIMU.

KoHTpoJbHbIE BONIPOCHI
I'ne yame BcTpeyaroTcs NpeCMbIKAOIINEC ?
Ha3zoBure oTpsaabl u npeacrasureneit kiacca IIpecmpikaromuecs.
HasoBute oTaesns! Tena NpecMbIKAOIIHUXCS.
Kakue ocoO0eHHOCTH UMEET KOKa MPECMBIKAIOIINXCs?
HasoBute oTaensl cKkeneTa NpeCMbIKAFOIIXCS.
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6.
7.
8.
IIIAXCS.
9.
10.

HasoBure oTA€nBI TO3BOHOYHHMKA TPECMBIKAIOIIUXCS.
Yem oOpazoBaHa IpyaHas KIETKA IPECMBIKAIOLIIUXCS?
Pacckaxnure 0 CTpOCHHMM NHILEBAPUTEIBHOM CUCTEMBI IPECMBIKAIO-

Pacckaxure o CTPpOCHUU BBIHCHHTGHBHOﬁ CUCTCEMBI ITPCCMBIKAIOIIHUXCA.
Kakue ocobeHHOCTH CTpOCHUA MMCCT AbIXATCJIbHAsA CUCTCMA IIPCCMbI-

Karommxcs?

11.

Kakune 0coOEHHOCTH CTPOCHMSI UMEET KPOBEHOCHAs! CUCTEMa MPECMbI-

Karommxcs?

12.
13.
14.
15.

HazoBuTe 0c00EHHOCTH MOJIOBHOI'O MO3Ta MPECMBIKAIOIIUXCS.
Kakue 0coGEHHOCTH UMEIOT OpraHbl YyBCTB IPECMBIKAIOLIUXCS?
Kakoe pa3MHOKEHHE U pPa3BUTHE Y IPECMBIKAIOLIUXCS?
Pacckaxute 0 3HaU€HNUU MTPECMBIKAIOLIUXCSI.

Tema 14. XapaktepucTtuka knacca Mnekonutarouime

Miuekonuramomue, Uin 3B€pU, — 3TO BBICIIUE MO3BOHOYHBIE KUBOTHBIE.
Knacc Mnekonutaroniye Bkito4aeT okojo 4500 BugoB. OHM XKMBYT Ha CYIIIE,
B BOJIE€ U B BO3/yXE.

Knacc Mnexonumarowue cocmoum u3 08yx nooK1accos:

1. TTonknacc IlepBo3Bepu (Knoaunsie): exuiHa, NpoexuaHa, yTKOHOC.

2. Ilonknacc Hacrosimue 3Bepu (I1nanenrapusie):

Xa

OTtpsin Cymuatblie: KEeHrypy, Koaia, Oll0oCCyM, CyMYaThli BOJIK;
OTtpsin HacexomosiiHbIE: KPOTBI, €XKH, BBIXYXOJIb;

OTtpsin PykokpbLible: BAMIUPBHL, JIETYYHE MBILIHU, KPbLIAHBI,
Otpsan I'pbI3yHBI: MBIIIH, KPBICHI, CYCIIUKH, 000D, O€NIKHY;
OTpsn 3aiinieoOpasHble: 3ailllbl, KPOIUKY;

OTtpsan XulHble: MeIBEIU, KOIIKH, COOAKH, BOJIKH;

Otpsn JlacTroHOTrHE: TIOJIEHU, MOPXKH;

Otpsin KutooOpasHble: CHHUIN KHT, 1eTb(QUHBI, KAIlladO0ThI;
Otpsin [TapHOKONIBITHBIE: OJIEHH, KOCYJIM, KOPOBBI, CBUHBH;
OTtpsan HenapHOKONBITHBIE: HOCOPOTH, 3€0pPbl, JIOIIA IH;
Otpsin XoOoTHbIE: ahpUKAHCKUN U UHANNCKUANA CIIOHBL;

Otpsin [IpuMatsl: rOpHILIIB], IIAMIIAH3E, JIEMYPHI.

paKTepHbIe NPU3HAKHU Kjaacca Miuiekonmuraomue: 1) BOJOCIHON MO-

KpOB; 2) )KHUBOPOXKJEHUE; 3) ACTeH KOPMSAT MOJOKOM; 4) XOpOIlIO pa3BUTA IICH-
TpajibHas HEpBHAs CUCTEMa; 5) CII0KHOE MOBeIeHUE; 6) osIBIIeHUE Tuadparmebl.

Bu
BUIIIE, X
ITo

elllHee CTpOeHue. 7en0 MIIEKONMUTAIONIMX MMEET TOJIOBY, LIEI0, TYJIO-
BOCT U JIB€ MMapbl KOHEUHOCTeH. Ha nasipiiax KoHeuyHoCTe! ecTh Koemu.
KpoBbI Tesa. Koxka COCTOMT U3 MHOTOCIOWHOTO 2nudepmuca, oepmbl

U NOOKOXMCHOU Jicuposotl kiemuamxu. [1oKoXKHast )KUPOBas KiieTyaTka moJiep-
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KUBAET U COXPAHAECT TEMIEPATYpy Teja. Telo HMEET 8040CAHOU NOKPOS.
OH 3amuiiaeT KOy OT BHEIIHUX (PAKTOPOB U COXPAHSET MOCTOSHHYIO TEMIIE-
patypy Tena. BosnocsHoi mOkpoB pa3BuBaeTcsi U3 Koxku. Koxka oOpasyeT Takxe
KOI'TH, HOITH, pOra, KOIbITa W pa3JIMyHbIC Jcene3bl (MOTOBbIE, MOJIOYHEIE,
cajJbHbIC).

CkesleT MJIEKONMTAKMIUX COCTOUT W3 TPEX OTHAENOB: CKEJET TOJIOBBI,
CKEJIET TYJIOBHUILIA U CKeJIeT KoHeUHOoCcTel. Ckenem 2o106b1 — vepen. 110360Hoy-
HUK UMEET 5 OTHENOB: IIEHHBINA, TPYJHON, NOSICHUYHBIN, KPECTLOBBIM U XBOCTO-
BOM. XOpOIIO Pa3BUT MICHHBIM OTIEJ, MO3TOMY TI0JIOBA OYEHb IOJIBUKHA.
WUmeercs rpynnas kinetka. Kocmu nosca nepeoneul KOHeUYHOCMU: TIapHBIC
JIOTIATKU U Kitounlbl. Ckenem nepeoneu KOHeYHOCmu COCTOUT U3 Iuieva, Mpes-
IJI€Ybsl U KUCTH.

TazoBble KOCTU 00pa3yIlOT nosic 3aouei koneynocmu. Ckenem 3a0Hell Ko-
HeuHocmu UMeeT 0eslpo, roJieHb U cToiy. KOHEeUHOCTH MIIEKOTTUTAIOIINX UMEIOT
oT 1-2 (HEmapHOKOMBITHBIC U MAPHOKOMBITHBIC) JI0 5 MableB (IPUMATHI).

Myckyaarypa xopoiio pa3Butra. Hambosiee pa3BUThI MBIl CHUHBI,
KOHEUHOCTEW M MX MoscoB. IInockas Mpllina auaparMa JIeauT MOJIOCTh Tena
Ha TPYAHYIO U OPIOUIHYIO.

BHyTpeHHee cTpoeHue

Tuwesapumenvrasa cucmema. POTOBOE OTBEpCTHE OKPYKEHO 2yOamu.
3yObl pacmonokeHbl B suelkax uemtocTed. 3yObl pa3fensioTcss Ha pe3ybl,
KIbIKU, MAlble KOpeHHble U 00blile KOpeHHble. XapaKTepHa CMeHa MOJOYHBIX
3y0OB Ha MOCTOSTHHBIC. XOPOIIIO Pa3BUT S3bIK U BCE MUIEBAPUTEIHHBIC JKEIIE3bI.
[TumeBapuTenpHas TpyOKa BKIIOYAET TJIOTKY, MHUIIEBOM, JKETYIOK, TOHKHIA
U TOJCTbIM KullleYHUK. KUIEYHUK 3aKaHYMBAETCS aHAJIbHBIM OTBEPCTHEM.
Mexly TOHKUM U TOJICTBIM KUIIIEUHUKOM HaXOAUTCS Clendas KUUIKA.

Buvloenumenvuas cucmema MMEET NMapHBbIE MA3068ble NOYKU, MOYETOUYHUKU
U MOYEBOU Mmy3bIpb. Moua yjansieTcs U3 OpraHu3Ma uyepe3 MOYEHCITyCKaTelb-
HBIM KaHAaJL.

Kposenocuas cucmema. Cepoye y MIEKONUTAIOLUIUX YEThIPEXKAMEPHOE:
JIBa Mpe/icepIns U ABa KelyAouka. B mpaBoil yacTu cepaua — BEHO3Hask KPOBb,
B JIEBOM 4acTH — apTepuasibHasi. KpoBeHOCHas cucTeMa MMEET JIBa Kpyra Kpo-
BoOOpaImieHusi. XapakTepHO IOJHOE pa3/elieHne apTepUuaibHOM U BEHO3HOM
KpOBHU. Bce opeanvl mena nonyyarom apmepuanvHyio Kpogs. Y MIIEKONUTAIOIMINX
MOCTOSIHHAs TeMIlepaTypa Tejla U HE 3aBUCHUT OT TEMIEpaTypbl OKpY Karolleu
cpeabl. Takue KUBOTHBIC HA3bIBAIOTCS MeENna10KPOGHLIMU.

Lvixamenvnaa cucmema. Bo3nyx INOCTynaer 4depe3 HO3IpU B HOCOBYIO
noJIocTh. Jlamee BO3IyX MNPOXOAUT MO ObIXAmelbHblM NYymsAM: HOCOIJIOTKA,
ropTaHb, Tpaxesi, OpoHXU. B nerkux OpoHXM BETBATCSA M 00pa3yrOT OpOHXUAIE-
HOE JIEPEBO.
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Opeanvl Ovixanus — nézkue. OHUM UMEIOT alIbBEOJIIPHYIO CTPYKTYDY.
Anvseonvt — 3TO NErouHble My3bIpbku. ['a3000MeH unér B nérkux. B npixa-
TEJbHBIX JIBUKEHUSIX YUACTBYIOT MEXKPEOEPHBIEC MBIIIIIBI U Auadparma.

Hepenasa cucmema. I'0JIOBHOW MO3TI MIIEKOIIMTAIOIINX COCTOUT U3 S5 OTIHE-
noB. [lepenuuii Mmo3r umeeT 00bII0M 00beM. XOpOIIo pa3BUTa KOpa roJIOBHOTO
Mo3ra. Kopa sBiSieTCSl TJABHBIM OTJEJIOM ILIEHTPAIbHOW HEPBHOM CHUCTEMBI.
OHa perynupyeTr paboTy BCEro OpraHM3Ma M OTBEUYACT 3a CII0KHOE ITOBEJICHHE
JKMBOTHBIX.

Y MIIEKOTIMTAIOMMUX XOPOIIO Pa3BUTBI OpraHbl OOOHsSHHA. Opear ciyxa
MMEET BHYTPEHHEE, CpEHEE M Hapy>KHOE yX0. B cpegHeM yxe MMEITCA TpH
CIIyXOBbI€ KOCTOYKH: MOJIOTOUEK, HAKOBAJIbHS M CTPEMEUKO. Pa3BUTHI OpraHsl
3peHusi, BKyca, OOOHSIHUS U paBHOBecus (puc. 61).

llonosas cucmema. MnekonuTtarole — pasielibHONOJbBIE KUBOTHBIC.
Pa3MHOXeHME y HUX T0JIOBOE, OIUIOIOTBOPEHHE BHYTPEHHEE. 3apOblill pa3Bu-
BaeTCs B OpraHu3Me MaTepu. Takoe pa3BUTHE HA3BIBACTCS SHYMPUYMPOOHBIM.
Bce miekonuraronme KOpMST A€TEH MOJIOKOM.

BOJIBIIMHCTBO MJIEKOMMUTAIOMIUX OTHOCSTCS K Tojkiaccy llnaneHTapHbIe.
Hanpumep, neryume Mmblim, 3adi], BOJIK, KOIIKa, CJIOH, IIMMMaH3e. Pa3Burue
3apoJiblllia y TUIAEHTaAPHBIX MJIEKOIUTAIOMIMX NMPOXOAUT B MaTke. [luranue 3a-
pOJBIIIA U €T0 Ta3000MEH MAYT Yepe3 IUIaneHTy. Iliayenma — opraH, KOTOPBIH
CBSI3BIBACT 3apOJIBIIII M OpPraHU3M MaTepu. Y BCEX MIICKONMUTAIOIIMX pa3BUTa
3a00Ta O MOTOMCTBE.

3HaueHHe MJIEKOIUTAIOIIUX:

1) naroT 4enoBeKy MPOYKThI IUTAHUS U JIEKAPCTBA;

2) SIBASIFOTCS JJIs 4EJIOBEKA TPAHCIIOPTOM;

3) ABJSIOTCS SKCIIEPUMEHTATbHBIMU KUBOTHBIMU;

4) MOTyT TiepeiaBaTh YeJIOBEKY pa3Hble O0JIEC3HHU;

5) IMEIOT ACTETHYECKOE 3HAUCHHUE /IS YSTTOBEKA.
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Puc. 61. Cxema BHYTPEHHETO CTPOEHUS MIIEKOIIUTAOLIMX.
@ — BCKPBITBIA KPOJIMK, 6 — TOJOBHOW MO3T, 8 — cep/ilie: | — MUIIEBOI; 2 — KEITYI0K;
3 — neyeHb; 4 — MOHKENTyI0YHAs KeJe3a; S — TOHKHUI KUIIEUYHHK;, 6 — clienasi KUIIKa;

7 — anmeHAuKC; 8 — ToJCTasl KHIKa; 9 — mpsMas kuinka; 10 — aHalIbHOE OTBEPCTHE;

11 — mouenonoBoe oTBepctue; 12 — tpaxes; 13 — nerkoe; 14 — cepaue; 15 — aopra;

16 — nerounsie BeHbl; 17 — MoueBOM Mmy3bIpb; 18 — maTka; 19 — siiueBon; 20 — AMYHUK;

21 — nmouku; 22 — nuadparma; 23 — KETUHBINA My3bIpb; 24 — 0O0OHATEIbHBIE 10TH; 25 —

MOJTyIIapHsl IEPEIHEr0 MO3ra; 26 — cpeaHHil Mo3T; 27 — MPOJI0JIroBaThIi MO3T; 28 — MO3-

XKedok; 29 — nerounsle aprepuu; 30 — nonble BeHbl; 31 — npencepaue; 32 — Kemy104eK;

33 — Ayru aopThl

KonTpoJibHBIE BOIIPOCHI

1. T'me »xuByT Miekonuraromue?

2. HazoBute moaKIacchl U OTPsIbl Kilacca MIIEKONMUTAIONIUE U UX TIpe-
CTaBUTEIICH.

3. [Ilepeuncnure xapakTepHbIC MPU3HAKH Kilacca MIleKOUTaIOIIHE.

4. Kaxkue oTaensl HMEET T€I0 MICKOIUTAIONIHNX ?

5. HazoBure ciion KOXU y MIEKOIUTAIOITUX.

6. UeM MOKPHITO TEJIO MIEKOMUTAOIINX ?

7. Uto obpa3yer Koka y MIESKOITMTAIOIINX ?

8. CKOJBKO OTIIEJI0B UMECT ITO3BOHOYHHK MJICKOIIUTAIONIHX ?

9. Uro Takoe nuadparma?

10. HazoBute 0COOEHHOCTH MUIIEBAPUTEIHHON CUCTEMbI MIIEKOITUTAIOIIUX.
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11.
12.
13.
14.
15.
16.
17.
18.
19.

Yto nmeeT BEICIUTEIbHAS CHCTEMA MIICKOITMTAIONINX ?

CKOJBKO KamMep UMEET CEPALE MIICKOITUTAIOIINX ?

Kakyro KpoBb 10Iy4aroT BC€ OPraHbl MIIEKOIUTAIOIINX ?

HazoBure 0cOOEHHOCTH CTPOCHUS JIETKUX MJICKOITUTAOITUX.

Kakue MbIIILbI y4aCTBYIOT B AbIXaTEIbHbBIX JBUKEHUSX?

HazoBurte QpyHKIIMM KOPBI TOJIOBHOTO MO3Tra MJIEKOITUTAIOIIUX.
ITepeunciute opranbl YyBCTB MJIEKOTTUTAIOIIHX.

Kaxkoe pa3zButune 3apoipliia Ha3bIBa€TCS BHYTPUYTPOOHBIM?
Pacckaxxure 00 0COOCHHOCTSX pa3BUTHS KUBOTHBIX IIOJKIJIacca

[LmanenrapHsle.
20. Yto Takoe rutanexTa?

21.

Kakoe 3HaueHne uMeroT MJ'IGKOHI/ITaIOHII/IC?
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Paznen I1I. IHluTonorus

Tema 1. Knetka — cTpyKTypHasa n (pyHKUMOHaNbHaA eaMHULIA XXUBOTO.
XumMmunyeckum coctaB KneTku

Hurtoaorus (cytos — Kierka, logos — Hayka) — HayKa, KOTOpasi U3y4yaeT
CTpoeHue U QyHKLIHHU KIETOK, UX Pa3MHOKEHHE, Pa3BUTHE.

Kierka Obuta oTkpeiTa B 1665 T. aHTuiickuMm yueHbiM PoGeptom ['ykom.
OH u3yyasl 1MoJ MHKPOCKOIIOM TOHKHUW Cpe3 MpOOKH JepeBa U yBUIEI B HEM
sueriku. OTu sueriku ['yk HazBan kinetkamu. B 1831 r. PoGept bpoyH oTkpbLi
a51po B kieTtkax pacteHuid. B 1839 r. nemenxkuii 30omor Teonop [IBanu chop-
MYJIMPOBaJ KJIETOYHYI TEOPHIO:

1. Bce )uBbI€ OPraHU3Mbl COCTOAT U3 KIIETOK.

2. KileTku pacTeHU U KMBOTHBIX CXOAHBI MO CTPOECHUIO U XMMUYECKOMY
COCTaBy.

3. Pa3aMHOXkeHuE KIETOK 00eCIeYynBaeT poCT U pa3BUTHE OpPraHu3Ma.

B 1858 1. Pygonsd BupxoB AOMOMHII KIETOYHYIO TEOPHUIO MOJIOKEHUEM,
YTO KJIETKA MOKET 00pa30BaThCsl TOIBKO OT KJIETKH B pE3yJIbTaTe €€ ACJICHHUS.

Krnerounast Teopusi mokaszajia €IMHCTBO MPOUCXOXKIICHUS U CTPOEHUSI BCEX
YKUBBIX OPTaHU3MOB.

Bce kuBble OpraHu3Mbl COCTOAT U3 KJIETOK. KileTka nMeeT Bce OCHOBHBIE
cBoiicTBa xuBoro. Knerka — cTpykrypHasi, (GyHKIHMOHATIbHAS U T€HETUYECKas
€AUHULA )KUBOTO.

EcTh OpraHusmsel, KOTOpbIE COCTOSAT U3 OJHOW KJIETKH. JTO OJHOKJIETOY-
HBbIE OpPTaHU3MBbI, HanpuMmep, ameba, nHpy3opus. Mx kineTka BHITIOIHIET (PyHK-
[UIO LIETIOTO opraHu3ma. PacTeHus, >)KUBOTHBIE U YEJIOBEK — 3TO MHOTOKJIETOY-
HbIe Opranu3mMbl. OHU COCTOSIT U3 OOJIBIIIOTO YUCIA KIETOK.

dopma KJIETOK 3aBUCUT OT (yHKUMHU. Hanmpumep, HEpBHas KJIETKAa UMEET
JUIMHHBIE OTPOCTKHU JUIsl MEpeayd HEPBHBIX HMITYJIbCOB; MBIIICUYHAs KJIETKa
BBITSIHYTA, TaK KaK Ipu paboTe oHa U3MEHSET CBOIO JIMHY.

Pa3zmepsl KIIETOK pa3HbIEC: OT HECKOJIbKHMX MUKpomeTpoB a0 100 mukpo-
MeTpoB. EcTk OoJblIne KIETKU, HAIPUMED, 3peoro apOy3a, siia nTuL.

Knetku opranu3smMoB cojaepxkaT pa3Hble XUMUYECKHE 3JeMeHThl. OHHU BXO-
JSAT B COCTaB OPraHUYECKUX U HEOPTAaHUYECKUX COEAUHEHUN. DIIEMEHTBI, KOTO-
pBI€ COIEpKaTcid B KJIETKaX B OOJBIIOM KOJWYECTBE, HA3bIBAIOTCS MaKpodJie-
MEHTaMHU. JTO KHUCJIOPOJ, YIJIEpoja, BOAOPOH, a3oT, (ocdop, cepa, Kanbluii,
MarHui, KaJuil, HaTpHil, XJop. DIIEMEHTbI, KOTOpPbIE COJAEpKATCs B KIETKax
B MajiOM KOJIMYECTBE, Ha3bIBAIOTCSA MHUKPOXJIEMEHTaMU. JTO MEIb, MO/, IIUHK,
KoOanbT, GTOp U IpyTHE.

Heoprannyeckue BenecTsa — 3T0 BOAA 1 MUHEPAJIbHbIE COJIN.
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KonnuectBo Boabl B Kietkax cocrasiser 60-95 %. Ee conepxanue 3aBu-
CUT OT BHUja kjieTok U Tkaneu (10 % — smans 3y6oB, 20 % — KOCTHAsl TKaHb;
70 % — nepBHasi; 90 % — >MOpUOHAIBHBIC TKAHU).

3HaueHue BOAbL: 1) Bce OMOXMMHUYECKHE PEAKIUU B KIETKE MPOXOMIST
B BOJIHOM cpefie; 2) pacTBOPUTEINb Uil BEIIECTB; 3) 00pazyeT 000JI0UKY BOKPYT
MaKpOMOJIEKYJl M TMPENSTCTBYET MX CKJICHUBAHUIO (COXpaHSET KOJUIOMAHYIO
CTPYKTYpY); 4) o0ecriednBaeT nepeBMKeHIE BEIIECTB B KJIETKE; 5) y4acTBYET
BO MHOTHX XUMHYECKHUX PEAKIIUAX.

MuHepajbHble COJM B KIeTKe cojepxkarcs B Buae katnoHos (K, Na',
Ca®’, Mg*+, NH4") u arnonos (CI', H,PO,”, HCO5, SO4”). OHH peryaupyror
Onoxumuueckue mnpoueccel u omnpeaesnstor pH muromnasmel kinetku. Conu
coJiep KaTcsl B pa3HbIX KJIETKax B pa3HbIX KOHUEHTpauusx. Hampumep, kocTHas
TKaHb COJEPKUT MHOTO coyieil gochopa M Kamplusi, MbIIIEYHAs] TKaHb COJEP-
KT MHOTO COJIEN KaJlusl.

Oprannyeckne BeleCTBa KJIETKH — 3T0 0eJIKH, YIJ€BOAbl, JUMH/bI,
HYKJICHHOBbIE KHCJIA0TbI, AT®, ropMOHBbI, BUTAMHHBI.

benku (npomeunwvl) UMEIOT CII0KHOE CTPOCHUE U OONBIION MOJEKYISPHBIN
Bec. VX Ha3pIBalOT MakpoMoJieKyinamMu. benku sBisitoTcst OMonoIumMepamMu 1 co-
CTOSIT U3 MOHOMEpPOB. MoHOMepaMu OEJIKOB SBJISIOTCS aMUHOKHUCIOTHI. benko-
BbIE€ MOJIEKYJIbl UMEIOT PA3HYIO CTPYKTYPY:

— nepeuyHyr0 — COCOUHEHNE AMUHOKHCIIOT NMENTHIHBIMH CBSI35IMU;

— 8MOpUYHYI0 — 3aKPYUYMBAHUE MOJUIEHTUAHON UENU BOAOPOAHBIMHU
CBSI3MU;

— mpemuyHyl0 — TPOCTPAHCTBEHHAS YKJIaJKa OCIKOBOW CIIMpANH B TPEX-
MEpHYIO TJIOOyNy, KOTOpas TOIAEPKUBACTCS TUCYIb(PUIHBIMA, HOHHBIMH,
BOJOPOIHBIMU CBS3SIMU U THAPOPOOHO-THIPOPMITHBHBIMUA B3aUMOICHCTBUSIMU;

— YemeepmuuHyl0 — COEJIMHEHHE HECKOJBbKUX OEIKOBBIX TJI00YJ, MOJ-
JEp>KUBAETCSI MOHHBIMU, BOJAOPOJHBIMU CBSI3IMH U TUAPODHOOHO-rUAPODUIIE-
HBIMU B3aUMOJICUCTBUSIMHU (pHC. 62).

DOyHKUHMHU 0€JIKOB:

1. CrpykrypHas (OelKH BXOAST B COCTaB MEMOpaH M OpPraHell KIIETKH.
N3 xepaTtrHa 1 KoJIJIareHa COCTOSIT XPSIIHN, CYXOKUJIUS, BOJIOCHI, HOI'TH).

2. TpancnioptHasi (reMOTrJI00MH 3PUTPOIIMTOB NMEPEHOCUT KUCTIOPOJ U YT-
JIGKUCIIBIN Ta3).

3. JIBuratenpHas (cokparurTenbHas) (MHOTJIOOMH Y4YacTBYET B COKparile-
HHUM MBIIIIIT).

4. PerynsaTopHas (O€lIKU-TOPMOHBI PETYIUPYIOT OOMEH BEIIECTB).

5. Karanutnueckas (Bce (hepMEHTBHI SBIAIOTCS OCTKaMU M KaTaIU3UPYIOT
OMOXMMHUYECKHUE PEAKLIUH).

6. DHepreTuyeckas (O€JIKU SBIISIIOTCS UICTOUHUKOM DHEPTHH ).

Yeneeo0vr — 310 nponykThl OoTOCHHTE3A, COAEPKAT YIJIEPO], BOAOPOL,
KUCIIOPOA. YTIEBOIbI MOAPA3ALISIOTCA Ha MOHOCAXapHUabl, JUCaXapuibl U MO-
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mucaxapuibl. Morocaxapuowl (IPOCThIE caxapa), KOTOPbIE COAEPKAT B MOJICKY-
Je 5 aTOMOB yTJepo/ia, Ha3bIBAIOTCS MEHTO3bI; 6 ATOMOB YIJIepOJia — TeKCO3BI.
[TenTo3bl (prbo3a M Ae30KcHpU003a) BXOAAT B COCTAaB HYKJIEHMHOBBIX KHCIIOT
(IHK, PHK) u AT®. I'ekco3bl (riroko3a u (pyKTO3a) COACPKUTCS B KIIETKaX
IUTOZIOB PAacTEHUN W B KPOBU KUBOTHBIX. /fucaxapuovi: ManbTo3a (COIOIOBBIN
caxap), Jakto3a (MOJIOUHBIM caxap) U caxaposa (TpOCTHUKOBBIN caxap). MoHo-
caxapH/ibl XOpOIIO PaCTBOPUMBI B BOJIE M UMEIOT CIAAKUil BKYC. [lonucaxapuovl
COCTOAT U3 OOJIBIIOTO YKCIIa MPOCTHIX caxapoB. [lommcaxapuabpl HEPACTBOPUMBI
B Bojie. [IpumMepsl monucaxapuoB: 1EII0I03a, KpaxMall, TITUKOTEH.

i
.{\C

Puc. 62. YpoBHU opraHmu3anuu Oeika:
1 — mepBuYHas CTpyKTypa Oenka; 2 — BTOpPHYHAs CTPYyKTypa Oelika: a — (-criupaib, 0 —
B-cTpyKTypa; 3 — TpeTHuYHas CTPyKTypa Oenka; 4 — deTBepTHYHasl CTPYyKTypa Oenka
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DOyHKIHUHU YIJIEBOJOB:

1. DHepreTnyeckass — UCTOYHUK SHEPTUHU B KIIETKAX.

2. CTpyKTypHas — BXOJAT B COCTaB KJIETOUHBIX 000JIOUEK.

3. 3anacaroniasi — SIBJISIOTCS 3allaCHBIMU BEIIECTBAMHU B KJIETKaX.

JIunuodwt — oprannyeckue CoeMHEHUs, HepacTBOpuMbIe B Boje. Hanbomnee
U3BECTHBIE — KUPBI. Kupsl — 3GUPHI CIUPTA IIIHIEPOTIA U KUPHBIX KHUCIOT.
JXupHble KHUCIIOTBI, KOTOpBIE COJIEpXkKAaT B CBOMX MOJIEKYJIaX JIBOWHBIE CBS3HU
(C=C), Ha3bIBAIOTCS HEeHACHIUWEHHbIMU KUPHBIMU KUCIOTaMH. JKHUpHBIE KUCIIO-
Thl B MOJIEKYJIaX KOTOPBIX HET NBOWHBIX cBsi3ell (C—C) Ha3bIBAIOTCS HACHIUEH-
HbIMU SKUPHBIMHA KHCIIOTaMH. PacTUTeNbHbBIC )KUPBI (HallpUMeEp, OJTMBKOBOE Mac-
J10) COAEPHAT OCTATKU HEHACBIIIEHHBIX )KUPHBIX KUCJIOT, TIO3TOMY OHH KHJIKHE.
JKuBOTHBIE KUPBI (HAIPUMEP, CIMBOYHOE MACIIO) COAEPHKAT OCTATKU HACBILIEH-
HBIX JKUPHBIX KUCIIOT, TO3TOMY OHU TBEP/IbIE.

JIuniuibl 06pa3yIOT CIOKHBIE KOMIUIEKCHI C OeIKaMu (JIMIOTPOTEUHbI), YT-
JeBoAaMHM (TIIMKOJIMIKIBI), ocTaTKaMu (pochopHoit kucnotsl (pochomunuabi).

DOYyHKUWHU JTUNH/IOB:

1. CTpykTypHasi — BXOJST B COCTaB OMOJIOTMYECKUX MEMOpaH.

2. DHepreruyeckas — UCTOYHHMK SHEPIUU B KIIETKE.

3. TepmoperynsaTopHass — COXPaHAIOT TEIUIO U MOJJIEPKUBAKOT IMOCTOSH-
HYI0 TEMIIEpATypy Tea.

4. 3anacaroniasi — SBIJISIIOTCS 3aI1ACHBIMU ITUTATEIbHBIMU BEIIECTBAMM.

KoHTpoJibHbIE BONIPOCHI

Yro n3yvaer uurosorus?
KTO0 u xorna oTkppu1 KIeTKy ?
KT0 1 xorna oTKpsUI SIAPO B KIIETKE?
Kto u xorna cpopmynupoBai KIeTOYHYIO TEOPUIO?
Ha3zoBuTe 0CHOBHBIE MOJI0KEHUS KIIETOYHON TEOPHH.
Uto noka3zasna KiaeToyHas Teopusi?

7. Ha3oBuTte OpraHu3Mbl, y KOTOPBIX KJIETKA BBITIOJHSIET (PYHKIIUHU 1[EJI0TO
OpraHu3Ma.

8. Kaxkue oprannzmbl Ha3bIBAIOTCS MHOTOKJIETOYHBIMU ?

9. Or yero 3aBucHUT PopMa KIETOK?

10. IIpuBeauTe mpUMeEpHI KJIETOK pa3HOM (POPMBI.

11. Kakue pazMepbl UMEIOT KJIETKH?

12. IlpuBeauTe npUMepbl CaMbIX OOJBIINX KIIETOK.

13. B cocTtaB Kakux COEqUHEHUN KJIETKH BXOIAT XUMUYECKUE 3JIEMEHTHI?

14. Kakue sieMeHTBl Ha3bIBaroTCs MakpolsnemeHTamu? llpuBeaute mnpu-
MEpBHI.

15. Kakue snmeMeHTBl Ha3bIBarOTCs MHUKpoasnemeHTtamu? [lpuBegure mnpu-
MEpBHI.

16. Ha3oBuTE HEOPTraHUYECKHUE COCAUHECHUS KIETKH.

A e
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17. Kakoe konnuecTBO BOABI coAepkaT KiIeTku? OT 4ero 3aBUCUT KOJIUYE-
CTBO BOJBI?

18. Kakoe 3HaueHne UMeeT BOJIa B JKU3HH KIIETKHU?

19. B kakoi#t ¢hopme comepkarcs B KIeTKe MUHepaibHble conu? HazoBute
VX 3HAYCHHE.

20. Ilepeuncnure OpraHMYECKUE BEIIECTBA KIETKH.

21. IToyemy MozeKyIty Oelika Ha3bIBAIOT MAKPOMOJIEKYJION?

22. Yro sBnsieTcs MOHOMEpaMu Oenka?

23. HazoBute QpyHKIIMN OCIKOB?

24. Yto conepxat yrieBoibl?

25. Yro Takoe MoHocaxapuasl? [IpuBeaure mpumMepsl.

26. Yro Takoe nucaxapunsl? [Ipusenure npumMepsl.

27. Yro Takoe nonucaxapuabl? [IpuBeaure npumepsl.

28. HazoBute pyHKUMHU yTIEBOAOB.

29. Yrto Takoe munuanl?

30. Kakue xupbpl OTHOCATCSA K TBEPABIM W KUAKUM xupam? [IpuBenure
IPUMEPBHI.

31. HazoBure ¢pyHKIMH JIUTUIOB.

Tema 2. KnetouyHas ob6onou4ka. lNoctynneHue BewecTB B KINETKY

Kierka umeer 000/104Ky, HUTOIIIA3My, SiAPO M OpraHe/ibl. [umo-
naazma — 3TO KOJJIOUTHBIA pacTBOp OEIKOB M APYTHMX XMMHUYECKUX COEIHHE-
HUH, B KOTOPOM HaXOJsATCs opraHouasl (puc. 63).

Puc. 63. Cxema TOHKOH CTPYKTYpBI

KJIETKH:
1 — rpanynsapuas JIIC; 2 — mwuro-
XoHapust; 3 — koMmriuieke [ombmku;

4 — MHKpPOBOPCHHKHM; 5 — IiajKas
OIIC; 6 — wmukporpyOouku; 7 —
an3ocoMa; 8 — pubocoMbl; 9 — Kite-
TOUHBIA 1IeHTp; 10 — simepHast o6o-
nouka; 11 — spepnas mopa; 12 —
aapbiko; 13 — xpomatus; 14 —
LUTOILIa3Ma
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Ob010uKka TOKPHIBACT KJIETKY. B cocTtaB 000JI0OYKM BXOJIUT IJla3MaTHye-
ckas MemOpana (razmosieMma). OHa COCTOUT U3 HECKOJBKUX OHMOJIOTHYECKUX
MeMOpaH TonmuHoi 7—10 HaHOMeTpoB. MemOpaHa cOCTOUT U3 MOJIEKYJ] JTUIU-
noB M OenkoB. JlunmujaHble MOJEKYJIbl MMEIOT TOJOBKY M XBOCTHK. [ '0JI0BKa
ABISIETCSL  2UOpounbHol (BOJOPACTBOPUMOM) YACTbIO. XBOCTHUK SIBISICTCS
euopogoonoll  (BOAOHEPACTBOPUMOM) UacThio. buonornueckas wmemOpaHa
COJICPIKUT 2 CJIOS JIUMIUIHBIX MOJIeKy. [ 'uapodoOHbIe KOHIIBI JTUMUI0B HANPaB-
JeHbl ApyT K apyry. ['uapodunsHble TOJIOBKY JUINUIO0B HANIPABICHBI K OCJIKaMm.
bununuanelil cioii coctaBiseT OCHOBY MeMOpaHbl. MoJiekysbl O€ITKOB pacrio-
JararTcs MO-pa3HOMY B JIMIIUAHOM cioe. YacTh OEIKOBBIX MOJEKYJ JICKHUT Ha
NOBEPXHOCTH JHUIHUAHOTO CJOsS. OTH OCNKH Ha3bIBAIOTCSA nepughepuieckue.
Yacth OEIKOBBIX MOJICKYJ MPOHU3BIBAET OJWH JIUIIUIHBIN CJI0W. DTN Ok Ha-
3BIBAIOTCS noAyuHmezpaivhsvie. YacTb OETKOBBIX MOJEKYJ IMPOHU3BIBAET 00a
JUTIAHBIX cliost. OHM Ha3bIBAIOTCA urmezpanvhvle (puc. 64).

..--..4

Puc. 64. Cxema cTpoeHHs: OMOJIOTHYECKON MEMOpPaHBI:
1 — BOZOpaCTBOPUMBIEC KOHITBI JIUTIUTHBIX MOJIEKY; 2 — OWJIMIUIHBIN CJI0H; 3 — OeIKOBbIE
MOJIEKYJIbL; 4 — IJIMKOKAJIUKC

B coctaB meMOpaHbl 3yKapUOTHYECKUX KJIETOK BXOAST TaKXKe IMojucaxa-
puabl. OHU 00pa3yIOT HAAMEMOPAHHBIN CIIOW Y )KUBOTHBIX KJIETOK 2IUKOKAIUKC.
['mukokanukce mpencTaBiseT co00i perenTopbl. ITH PELENnTOphl Y3HAIOT OIpe-
JICJICHHBIE XMMHUYECKHE BelecTBa. MemMOpaHa pacTUTEIbHBIX KJIETOK MOKPHITA
MOJINCaXapHIOM LIEIIII0JI030M U HAa3bIBAETCS KI€MOUYHOU CEHKOU.

OcHoBHoOEe CBOIiCTBO MeMOpaHbl — U30upaTeIbHas MPOHUIIAEMOCTh. JTO
3HAYUT, 4TO Yepe3 MEMOPaHy MOT'YT IPOXOJUTh TOJIBKO ONPEACICHHbBIE BEILECTBA.

DyHKIUYU 3JIEMEHTAPHOI MeMOpaHbI:

1. CrpykrypHas (MeMOpaHa BXOJUT B COCTaB OPTAHEII, 00OJIOUKH SApa).

2. 3amuTHas (3anUIIaeT KIETKy OT (haKTOPOB BHEITHEH CPEIbI).

3. JenuT uMrornazMy KJIETKH Ha yYaCTKHU.

4. TpancnoptHas (4yepe3 MeMOpaHy MOCTYNalOT HY>KHbIE KJIETKE BELIECTBA).
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5. PenenrtopHas (y3HaeT omnpeliesieHHbIC BEIeCTBa U 00ECTICYMBACT MEXK-
KJIETOYHBIE B3aUMOJICHCTBHUS).

6. depMeHTaTUBHAS (KaTaquTUYECKasi) — HEKOTOpbIe 0K MeMOpaH sB-
JS0TCS (PEpMEHTaMH U OHU YYaCTBYIOT B OMOXHUMHUYECKUX PEAKITUSX ).

MemMmb6pana peryiaupyeT oOMEH BEIIECTB MEXKIY KIETKOW U OKpY>Karolle
cpenoil. Beigenstor 2 BuAa TpaHCIOpPTa BEIIECTB: MMACCUBHBIA M aKTUBHBI.
Ilaccusnwviti mpancnopm ue Tpebyer 3aTtpar sHepruu. llocTyrieHue BemecTB
B KJIETKY MJET M0 TPAJAUEHTY KOHLIEHTPAUUU — OT Y4aCTKa C BBICOKOM KOHIICH-
Tpalyen BeIIecTBa K YU4aCcTKy ¢ HU3KOHM €ro KOHIIEHTpalUue. Buovl naccusnozo
mpancnopma — ocMoc U quddysus. Ocmoc — 3TO TBUKEHHUE MOJIEKYJT BOJIBI
yepe3 meMOpany. Juggy3us — MBWKEHUE MOJIEKYJI PACTBOPEHHOTO BEIIECTBA
yepe3 MeMOpaHy.

Axmusnwsiii mpancnopm — MOCTYIUICHUE BEIIECTB B KJIETKY MPOTUB Tpajiv-
€HTa KOHUEHTPAlMUd — OT Yy4YacTKa ¢ HU3KOM KOHIIEHTpAaLMEN BEIIeCTBa K y4ya-
CTKY C €rO BBICOKOM KOHIIEHTpauuen. Jjisi akTUBHOrO TPaHCIIOPTA HYXKHA dHEP-
rusi AT®, nannune GepMEHTOB M MOHHBIX KaHaOB. Tak paboraer kanuii-Ha-
TpueBslii Hacoc. Konnentparus K B KjieTke BbIlle, 4eM B OKOJIOKJIETOYHOM HpPO-
ctpancTse. Monsl K' mocTynaror B KieTKy, a HOHBI Na' BHIBOJATCS U3 KIIETKH.

Lumo3 wuner ¢ 3arparor ’Heprun ATD. Dnooyumosz — 3TO JIBIKEHHUE
BEIIECTB B KIETKY. MakpOMOJEKYJbl U MHUKPOOPTaHU3MBl MOTYT IOINAJIAaTh
B KJIETKY C IMOMOIIBIO (haroimTo3a U NUHOIUTO3a. Dacoyumo3 — TMOTIIOIICHHE
TBEPABIX YACTUL. BBIPOCTHI HUTOILIA3MBbI OKPYKAKOT YaCTHUILy, U OHA IONAAAaeT
BHYTpPb KJIETKU. [Tunoyumo3s — TMOTJIONIEHUE KUAKUX BemecTB. [Ipumepst da-
roIMTO3a U MUHOLMUTO3a: JIEHKOLMTHI MOTJIOMAI0T OAKTEPUH, TUTAHUE aMEOBI.

IK30yumo3 — BBIBEJCHUE BEIIECTB U3 KJIeTkU. Hampumep, BbIBeIcHUE
HEIEepPEeBapEHHBIX OCTATKOB Y aMeOBbl.

KoHTposibHBIE BONIPOCHI
UYro nmeer kierka?
Yro Takoe nuroruiazma’?
UTO MOKpHIBAET KIETKY?
Kaxkast Tonmuna 6nonoruueckoit MeMOpaHbI?
N3 kakux MOJIEKYJ COCTOUT MeMOpaHa?
Kak pacrnosyiosxeHbl TUIUAHBIE MOJIEKYJIbl B MeMOpaHe?
Kax pacnonosxensl 6eKOBbIE MOJIEKYJIBI B MeMOpaHe?
Uem 00pa3oBaH rIMKOKAIUKC?
9. Kakyto QyHKIHIO BBITIOTHSAET TITUKOKATHKC?
10. Ha3zoBuTe OCHOBHOE CBOMCTBO MEMOpAHBI U OOBSICHUTE €TO.
11. Ilepeuncnure GpyHKIIMN MEMOPAHBI.
12. Yro perynupyet memOpana?
13. Ha3oBuTte BUIbBI TPAHCTIOPTA BEIIECTB B KIETKE.
14. Yto Ha3bIBA€TCSA MACCUBHBIM TPAHCIIOPTOM?

AN e
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15. JIns kakoro TpaHcopTa BEWIECTB HE HyKkHa dHEprust ATD?
16. HazoBute BUIBI TACCUBHOTO TPAHCIIOPTA.

17. Yo Ha3bIBAETCS AKTUBHBIM TPAHCIIOPTOM?

18. Jlyist kakoro TpaHCHopTa BeecTB HyxkHa dHeprusi ATD?
19. HazoBute BUIbI aKTUBHOTO TPAHCIIOPTA.

20. YTto Takoe 3HIOIUTO3?

21. Yro Takoe darouutos?

22. Yto Takoe MUHOUUTO3?

23. [IpuBenure mpumepsl (haro- ¥ TUHOIIUTO3A.

24. Yro Takoe 3K301HUTO3?

25. IlpuBenure mpuMep SK301UTO3A.

Tema 3. OpraHennbl kneTtku. O6MmeH BelecTB B KNneTke

Oprade/uibl — 3TO YacTH KJIETKH, KOTOpPbIE HAaXOAATCS B IIUTOILIA3ME.
OHU MUMEIOT MOCTOSHHYIO CTPYKTYPY, XUMHUYECKHI COCTaB M BBIMIOJIHSIOT OIpe-
neneHnble PyHkImu. Opraseibl JeisSTCs Ha OPraHoOUIbl OOIIEro Ha3HAYCHUS U
cnenuanbabie. Opeanenivl 06We2o Ha3Hayeruss HaxXOIATCs B KIIETKaX PacTCHHM
1 KUBOTHBIX. OHM JENSITCS Ha MemOpaHHble U HememobpanHvle. K MeMOpaHHBIM
OpraHesiaM OTHOCATCS: 3HOIIa3MaTUYeCcKasi CeTh, KOMIUIEKC [ 0NbIKu, MUTO-
XOHJIPUM, JU30COMBI, MIacTHabl. K HeMeMOpaHHBIM OpraHesyiaM OTHOCSTCS
pUOOCOMBI U KJIETOUHBIN LIEHTP.

Cneyuanvrvle opeanenibl UIMEIOTCS TOJIBKO B CIIELHAIU3UPOBAHHBIX KJIET-
kax. Hampumep, MUOPUOPHILIBI B MBIIIIEYHBIX KJIETKAaX, OPraHEsUIbl JBUKEHUS
y NPOTUCTOB (PECHUYKH, )KT'YTUKH, JTOKHOHOKKH).

Opeanennvl anadonuyeckou cucmempl: SHAOIUIA3MATHYECKAs CETh, KOMILIEKC
["onbxu, pubOCOMBI — OCYIIECTBIISIOT MPOLIECCHl CUHTE3a (ACCUMUIISLINN ).

Opeanennvt KamaboIU4ecKol cucmemsl. JHU30COMbBI, MUTOXOHAPUU —
OCYIIECTBJISIOT MPOLIECCHl PaCIICTICHUs (AUCCUMUIISIIIIN).

Auoonnazmamuyeckana cempy — OJHOMEMOpaHHAsl OpraHeiia OOIIETO
Ha3HaueHuss. OH COCTOMT W3 Pa3BETBICHHBIX KaHAJIOB W MojocTed. CTeHKH
KaHaJIOB M TIOJIOCTEH 00pa3oBaHbl OMOJIOTHYECKUMU MeMOpaHaMu. DHJOTIIA3-
MaTUYeCKasi CETh ObIBACT epPaHyIaApHOU (Uepoxo8amotl) u azpaHyiapHblll (21ao-
koti). Ha memOpaHax TrpaHyJSpHOW SHIOIIA3MATUYECKOW CETH HaXOIATCS
pudocombl. Pbocomel yuacTByrOT B cuHTe3e Oenka. 1lo kananam 3Hjomazma-
TUYECKOM CETH OCYLIECTBISETCS TpaHCHopT BeulecTB. KaHanbl 3HI0IUIa3MaTH-
YECKOM CETH CBSI3aHbI C KOMILUIEKCOM ['0J1b kU 1 0007104K0# sipa (puc. 65).

DYyHKIUM IHIOIIAZMATHYECCKOH CeTH:

1. CuHTE3 OpraHNYEeCKUX BEIIEeCTB (OCJIKOB, JKUPOB U YIIIEBOJIOB).

2. TpaHcnopT BelecTs.

3. DHpomua3MaTuueckasi CeTh CBSI3bIBAET BCE OPTraHOUABI U SIAPO C LIUTO-
IJ1a3MOM.
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4. PazgensieT KJIETKM Ha Y4YacTKUA ISl Pa3IMUHBIX (PEPMEHTATUBHBIX
peaKunil.

Puc. 65. Cxema cTpoeHUsI KIIETKU:
1 — obonouka; 2 — uuTOMIa3Ma; 3 — KJIETOYHBIN LEHTp; 4 — pubOCOMBI; 5 — Trhaakas
SHJOTUIa3MATUYECKast CeTh; 6 — My3bIPbKU KOMIUIeKca ['onbiku; 7 — xoMmIuieke [onbmxu;
8 — saapeIuko; 9 — xpomarul; 10 — aapo; 11 — mepoxoBaTas HHAOIUIA3MAaTHYECKAs! CETh;
12 — nu3ocomsl; 13 — MUTOXOHIpUU

Komnaexc I'onvoicu Haxonutcs B KIETKE BOKPYT sanpa. Kommiekc I'omb-
JOKH COCTOUT W3 OHMOJOTWYECKUX MeMOpaH. MeMOpaHbI JeXaT MmapaieIbHO
ApyT Apyry U o0pa3yroT kaHajibl. KOHIIbI KaHAJIOB pacUIMpsIOTCS U 00pa3yroTcs
ucTepHbl. OT KaHAIOB OTACNAIOTCS My3bIphKU. KaHalbl U IUCTEPHBI KOMITICK-
ca ['onb/KK CBsI3aHBI ¢ KaHAJIAMU SHIOIUIa3MaTHYECKON ceTu (puc. 66).

Puc. 66. Cxema ctpoenust komruiekca ['ombmpxu:
| — kanan; 2 — uucrepHa; 3 — nau3ocoMa; 4 — Mmy3bIpeK

DyHKIUN KOMILIeKca ['oibaoKu:
1. HakomieHre U TPaHCIIOPT CUHTE3UPOBAHHBIX B KJIETKE BEIIECTB
2. CuHTE3 CIO0XKHBIX OPraHUYECKUX BEILECTB.
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3. Kommneke Nonbaku o6pa3yer akpocoMy CriepMaTo30ua.

4. O6pazoBaHUe JIU30COM.

JIuzocombr — ogHOMEMOpAHHBIE OpraHEIbl KaTaOOJUYECKONH CHUCTEMBI.
Copeprkarcs TONBKO B JKMBOTHBIX KJIeTKax. [lepBUUHbBIE TU30COMBI 00pa3yroTCs
B KoMmIuIekce ['onbaku. 310 Heboblue My3blpbkiu. OHU TOKPBITHI MEMOpaHOit
u coaepxkat 30—40 ruapoIuTHIECKUX (PEPMEHTOB.

DOYHKIHUY JIU30COM. PACUICIIIEHUE BEIIECTB, NOCTYNUBIINX B KIIETKY.

Mumoxondpuu nmerot dopmy mnajgouek u HUTe. CTEHKa MUTOXOHIPHIA
COCTOMT U3 2 MeMOpaH — Hapy»KHOW W BHyTpeHHed. Hapyxuas memOpana
riankas. BHyTpeHHsss MeMOpaHa MUTOXOHIPHIT 00pa3yeT BBIPOCTHI, KOTOPHIE
Ha3bIBAIOTCS KpUCTaMHU. MexXay KpUCTaMu HaxOAMUTCS MaTpukc. Matpukc co-
JEPKUT HYKJIECUHOBBIE KUCIOTHI, (epMEHThI, pubocoMbl. DepMEHTHI HAXOIATCS
U Ha KpUCTaX MUTOXOHIpUH (puc. 67).

Puc. 67. Cxema CTpoeHHsI MUTOXOHAPUU:
1 — HapyxHas MeMOpaHa; 2 — BHYTPEHHsI MeMOpaHa; 3 — KpUCTHI; 4 — pUOOCOMBI; 5 —
JHK; 6 — matpukc

DOyHkuua MUTOXOHApPHIL: cuHTe3 AT®O — XHUMUYECKOro BEUIECTBA C
OOJIBIIMM 3a11aCOM DHEPTHUH.

Inacmuoer — nBymeMOpaHHbIE opraHeiibl. KieTku pacteHuil cojepxar
pa3yinuHble IIacTUIbl. BaxkHOE 3HAaUE€HHE UMEIOT XJIOPOIUIACTHI. XJIOPOILIACThI
colepKaT 3eJIeHBIH MUTMEHT xyopodwui. B HEX mpoucxomut (HOTOCHHTE3.
doTocuHTe3 — ATO 00pa30BaHUE HAa CBETY MOHOCAXapuJOB U3 JHOKCHAA yTJie-
pona u Bojbl. B peakuuax (oTocuHTE3a y4acTBYIOT XJOPO(UIUI, COTHEUHbBIN
CBET U ()EPMEHTBHL.

DYyHKIUH XJOPOIJIACTOB:

1. CuHTE3 OpraHnYeCcKuX BEUIECTB.

2. Boinenenue cBOOOHOTO KUCIOPOAA.

Pubocombr — HemeMOpaHHbIE OpraHesuibl 001ero Ha3Hauenus. Haxoas-
sl B IIUTOIIa3Me, HA MEMOpaHaxX SHOMIIa3MaTHYECKOM CETH U HapyKHOU siep-
HOU MemOpaHe. PUG0OCOMBI COCTOST U3 IBYX uHacTed (manou u 601vuiou cyove-
ounuy). B coctaB cyObeauHuIl puOOCOM BXOJUT PUOOHYKIECHHOBAs KHUCIOTA
(PHK) u 6emok (puc. 68).

@Oynkuust pud0coM: cuHTe3 OesKa.
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Puc. 68. Crpoenue pubocomsl

Knemounwtit yenmp (yenmpocoma) — HemeMOpaHHasi opraHesia 001Iero
HazHaueHud. Haxoautcs B neHTpe kietku. LleHTpocoma cocTouT u3 2 1eHTpuo-
aeit u myuuctoit cdepsl. LlenTpronu cocrosT uz Mukporpyoouek. [lepen nene-
HUEM KJIETKH IIEHTPUOJIA YABAUBAIOTCS M PACXOATCS K TIOJFOCAM.

@OyHKIMS KJIETOYHOT0 IEHTPA: YIaCTBYET B JICJICHUU KIICTKHU.

Oomen seugecme (Memado1uzm) C OKpy>Karolel cpesion sIBISETCS TJaB-
HBIM CBOMCTBOM >kHBOT0. OOMEH BEIIECTB MPOUCXOIUT B KJIETKE U B OPTaHU3ME.
Bce opraHoupl KJIETKH y4acTBYIOT B OOMEHE BEIIECTB.

OOMeH BEIIeCTB COCTOMT M3 ACCUMWIALMHU U AUCCUMWISUUU. Accumus-
Yus, Ul naacmuyeckuli 0OMeH, — 3TO PEaKUUU CUHTE3a CIOXKHBIX OpraHuye-
CKHMX BEIIECTB M3 MPOCThIX BemiecTB. Hampumep: dhoTocuHTe3, CUHTE3 OEIKOB,
AupoB. [ peakuii acCCUMUIISIUU HYKHA SHEPIHsl. DTy SHEPIHI0 KJIEeTKa Io-
JTy4aeT B PEAKITUAX JUCCHMIISIIIH.

Huccumunsayusa, uiu sHepeemuyeckuii oomen — 3TO PEAKIUU pacraja
CIIOXHBIX OpraHnyeckux BemecTB. [lpu pacmaze (pacuiermyieHuu) CIOKHBIX
OpraHUYeCcKUX BEIIECTB BblAeNsieTca sHeprus. OHa UCTIONb3YeTCs I PeaKIUii
ACCUMUJISIIIUN.

AcCCUMHIIALINS U TUCCUMUTISIIIASA HAXOSATCS B TECHOM CBs3U. Peakiuu cuH-
T€3a He MOTYT UATH 0€3 DHEpPruH, a SHEPTHs BBIJICISAETCS TOJBKO MPHU paCIIer-
JICHUW OPTaHWYECKUX COCAMHEHUN. DHEpPrus TakKe HyXHA i1 aKTHBHOTO
TpaHCIOpTa BELIECTB uYepe3 MeMOpaHy, Mg ABUKEHUS M JI€JICHUS KIETOK.
DHeprus B KJIETKAX CONEPKUTCSH B XUMUUECKUX CBA3SIX MOJIeKys1 ATO.

[To Tuy acCHMWISIIM OPTaHU3MBI MOTYT OBITh aBTOTPO(HBIC M TETEPO-
TpodHbIE.

K asmompognvim opeanuszmam OTHOCATCS 3€JI€HbIE PACTEHUS U HEKOTOPBIE
IPOTUCTBI. ABTOTPO(HBIE OpraHU3Mbl B Mpouecce (POTOCHHTE3a U3 MPOCTHIX
BemecTB (CO, u HyO) o6pasyror cinoxknasie opranudeckue Bemectsa (CqH ,Og).
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K cemepompoghnvim opeanusmam OTHOCATCA KUBOTHBIE, TPUOBI U HEKOTO-
pbie TpOTUCTBI. OHU MUTAIOTCS TOTOBBIMU OPTaHUYECKUMHU BEIIECTBAMM.

Ilo muny ouccumunayuu opeanusmovl Mo2ym Oblmv AHA3POOHBIMU U A3POO-
Hoimu. Pacmajl opraHMyecKkuX BEIIECTB B KJIETKaX aHa’pOOHBIX OPraHHW3MOB
uner 0e3 yyacTusi Kuciopoja. B kieTkax aspoOHBIX OpraHM3MOB pacraji opra-
HUYECKUX BEUIECTB UJIET C YYaCTUEM KUCIOPOA.

WX R W=

KoHTpoJibHBIE BONPOCHI
UYro Ha3bIBaeTCs OpraHeamMmu’?
HasoBure oprasesuisl CrieUaIbHOIO Ha3HAYECHUS.
HazoBute MmemOpaHHBIE OpraHesuIbl O0IIET0 Ha3HAYCHUSI.
HazoBute HemMeMOpaHHbIE OpTraHesIbl 00IIero Ha3HAYCHHUSL.
Pacckaxknure 0 CTpoeHUM SHAOIUIA3MATUYECKON CETH.
HazoBurte QpyHKIMU 3HA0MIIa3MAaTUYECKON CETH.
Pacckaxure 0 ctpoeHnun KomIuiekca I osbaku.
HazoBurte Qpynkuun komiiekca ['omabmpxu.
Kaxkue opranonibl coiepkarcs TOJIbKO B dKUBOTHBIX KIIETKAX?

. Uto comepxat n3ocoMbl? Kakyro GyHKIHIO OHU BBITIOJIHSIOT?

. Pacckaxure 0 CTpO€HHH MUTOXOHIPUH.

. HazoBuTe QyHKIIMM MUTOXOHIPUT.

. Kakue opranemnibl coepKaTcs TOIbKO B PACTUTENbHBIX KIIETKaX?

. Kakoil nurMeHT coaepkar XjaopoIiacThl?

. Uto Takoe otocuHTe3?

. Kakue pyHKIIMU BBIMOTHSIOT XJIOPOTUIACTHI?

. Uto Ha3bIBaeTCst META00IN3MOM?

. Uto Ha3bIBaeTCs aCCUMWISIIIMENW WU IacTU4YeckuM oomenom? Ilpu-

BCAUTC ITPUMCPELI.

19.
20.
21.
22.
23.
24.
25.
26.
217.

JI1st KaKuX peakuuii KJIETKE HyKHA dJHEprus?

Yrto Ha3bIBaeTCA JUCCUMUIISILUEN WU SHEPTreTUYECKUM 0OMEHOM?
IIpn KakuX peakuusX B KJIETKE BBIIEIACTCS YHEPTUA?

OOBbscHUTE CBSA3b ACCUMUIISILIMM U AUCCUMUIISLIUY.

B XMMHYECKHX CBA3AX KAKOIO BELIECTBA COACPKUTCS IHEPIUS B KIIETKE?
Kakue OpIBatoT OpraHu3mbl O TUITY aCCUMUIISIIIUU?

Kakue opraHu3Mbl Ha3bIBaIOTCSI aBTOTPOGHBIMU?

Kakue opraHn3Mbl Ha3bIBAIOTCS FETEPOTPOPHBIMU?

Kakue ObIBatOT OpraHu3Mbl 10 TUITY AUCCUMUIISILIUM ?

Tema 4. CTpoeHuMe KNeTo4yHoro sigpa u XpoMocom

Aopo — o0s3aTeNbHBIA KOMIIOHEHT KJIETOK 3YKapHOTUYECKUX OPTraHM3-
MoB. Dopma sijpa MOXKET ObITh Kpyrias Wiu oBajbHas. KieTka MOXeT UMETh

118



OJIHO SITPO WJIM HECKOJIBKO sifiep. bhIBatoT U 0e3bsAepHbIe KIETKU (SPUTPOIIUTHI
yesjoBeka). SAnpo cOCTOMT M3 siAepHOM 000JI0YKH (KapHOJEMMBbI), SIACPHOTO
MaTpuKca (KapuoIia3Mbl), SAPHIIKa (0OJHOTO WM HECKOIBKO) U XpOMAaTHHA.

AHoeprnas 060104Ka COCTOUT U3 JIByX MEMOpaH — Hapy»XHOW M BHYTPEH-
Hel. Mexay HUMU HaxXOOuTCA NEpUHYKIeapHoe mpocTpaHcTBO. HapyxHas
MeMOpaHa TMepexoIuT B KaHaJbl SHAOIUIa3MaTHdecko cetu. Ha HapyxHOI
MeMOpaHe HaxoasTcsi pubocoMbl. SaepHast o6omouka uMeeT MHOTo mmop. Yepes
MOPBI UIET OOMEH BEIIECTB MEXKIY SIPOM U ITUTOTLIA3MOM.

Kapuonnazma naxonures noa simepHoit o6osoukoil. B simepHoMm Matpukce
pacroiararoTcsi XpOMaTUH U AIPBIIIKH.

AOpviuwiku — OKpyTJIble, HE MMEIOIINE MEMOpPaHbl YYaCTKU KIETOYHOTO
snapa. SAnpermku coctosaT u3 6enka u PHK. B sapeimkax cuaTe3upytores cyOn-
€UHUIIBI PUOOCOM.

Xpomamun — HacleICTBEHHbIM MaTepuan. Haxomutcss B szpe B BUJE
JIBIOOK WJIM TOHKUX HUTEH. XpOMATUH COCTOMUT U3 JAE30KCUPUOOHYKICHHOBOM
kuciothl (JIHK) u snepubix 6enkoB. Takoe coequHeHUE Ha3bIBACTCS JE30KCH-
pubonyxkneonporernHom (JAHIT). B JIHK xpomocoM comepkutcst TeHeTHYeCKas
uHpopmaiusi opranuzma. [lpu neneHun KIETKM M3 XpoMmaTHHa o0pasyroTcs
XPOMOCOMBI (puc. 69).
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Puc. 69. Cxema cTpoeHHUsI KIETOYHOTO Spa:
1, 2 — Hapy’KHasi U BHYTPEHHSsI MeMOpaHbl siiepHOi 000104Ku; 3 — saaepHas mnopa; 4 —
AJPBIIIKO; 5 — XpOMaTuH; 6 — SJIEPHBIN COK

XpomocoMbl B uHTep(ha3HOM (HeIeseMcs) iape He BUTHBL. XPOMOCOMBI
nensimerocs: siapa (MetadasHble XPOMOCOMBI) UMEIOT BHJT JIBOMHBIX MAJIOYEK.
Meradasznas xpomocoma coctouT u3 aAByx xpomarun (auteit JJHII), coenqunen-
HBIX BMECTE IEPBUYHOU NEPETHKKOW — LeHTpoMmepou. LlenTtpomepa nenut
XpPOMOCOMY Ha JIBa IjIe4a. XpoMOcoMa Ha3bIBAETCS MemAayeHmpuiecKkoll, eciu
ee IJIeYr OANHAKOBOM JIMHbL. Cybmemayenmpuyeckas XpoMocoMa UMEET Iie-
YU Pa3HOW JUIMHBL. Y aKpOyeHmpuueckor XpOMOCOMBI OAHO IUIEYO JJIMHHOE,
BTOpPOE IUIEYO OYEHb KOPOTKOE. XPOMOCOMA MOXKET MMETh BTOPUYHYIO MEpE-
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TSOKKY. BTOpuYHAs mepeTspkka OTAENSET Y4acTOK XPOMOCOMBI — CHYMHUK.
KoHIleBbIe ydacTKM XpOMOCOM Ha3bIBAIOTCS TeiaoMepaMu. OHU TPEMSITCTBYIOT
CKJIEMBaHUIO XpoMocoM (puc. 70).

Puc. 70. Tunsr xpomMocom:
1 — MeraneHTpUUecKas; 2 — cyOMeTalleHTpHYEeCKas; 3 — aKpOLCHTPUIECKast

IIpaBuiia xpomocom:

1. Ilocmosancmeo uucia xpomocom — KIETKH OpPraHM3Ma Ka)KJIoro BuAa
UMEIOT NOCTOSIHHOE 4Yuciao XpomocoM. Hampumep, y npozoduisl — 8 xpomo-
coM, y 4esoBeka — 46.

2. Ilapnocmv xpomocom — Kaxgash XpOMOCOMa HMEET TOMOJIOTHYHYIO
(mapHyt0) xpoMocoMy. I'OMOJIOTMUHBIE XPOMOCOMBI OJMHAKOBBIE 110 pa3Mepam,
dbopme, pactoOKEHHUIO IIEHTPOMEPHI.

3. Unousuoyanvnocms — XpOMOCOMBI Pa3HBIX Map OTJIMYAIOTCS 1O BEJIH-
yuHe U hopmMme.

4. Henpepvignocms xpomocom — HOBasg XpoMocoma o0pa3yercs U3 cra-
poil (MaTEpUHCKOI) XPOMOCOMBI.

Habop XxpoMOcOM KIIETKM OpraHu3Ma HasblBaeTcsa kapuomunom. Kapuotun
KaKJI0r0 BUJA MMEET OINPEAECICHHOE YUCIOo XpoMocoM. Hampumep, xapuorun
YEJIOBEKA COJIEPKUT 46 XPOMOCOM.

DOyHKkuUM sgapa:

1. XpaHeHue u nepeiaya HacJIeICTBEHHOIO MaTepuaia.

2. YyacTue B IeJICHUU KIIETKH.

3. Perynsauus nporieccoB oOMeHa BEIECTB B KJIETKE.

KoHTpoJibHBIE BOIPOCHI
Kakue opranusmsl cogepxat sapo?
Kaxkue sinpa 6p1BaroT 1o opme?
Kakue kietku He conepxar aapa?
N3 yero cocrout spo?

S
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N3 yero cocrout obosouka siapa’?
Urto HaxoauTCs MEXIy MeMOpaHaMu SAEPHOU 000JOUKU?
C yem cBs3aHa Hapyx)Has MeMOpaHa sipa’?
Urto HAaXOIUTCS HA HAPYKHON MeMOpaHne spa?

9. Uro pacnonaraercsi B Kapuoruiazme?

10. 13 4ero coCTOUT SAPBIIIKO?

11. HazoBute QyHKIMIO SAPBIIIKA.

12. Yto Takoe XxpoMaTuH?

13. U3 yero cocTouT XpOMaTHH?

14. U3 gero cocrout meradaznas xpomocoma?

15. Kakue XpoMOCOMBI Ha3bIBAIOTCS METALICHTPUYECKUMH, CyOMeTalleH-
TPUYECKUMHU, aKPOLIEHTPUUECKUMU?

16. Yto oTnenser BTOpUYHas NepeTsKKa’?

17. Yrto Takoe TemoMepbi?

18. Kakyto (hyHKIHIO BBIIOJHSAIOT TEIOMEPHI?

19. HazoBute 1 00BACHUTE MPaBUIIa XPOMOCOM.

20. Yrto Ha3bIBaETCSI KAPUOTUIIOM?

21. HazoBute GyHKIUU sapa.

PN

Tema 5. PasamMHoXxeHue knetok. Mutos

Pa3mMHokeHHe — CBONCTBO XKMBBIX OPraHU3MOB CO37aBaTh cebe Mmomoo-
HbIX. KIleTku pazMHOXKaroTCs JEJICHUEM.

Bce kneTkun opranumsma, Kpome MOJIOBBIX, HA3bIBAIOTCS COMAMUYECKUMU.
ComaTuyeckue KJIETKH UMEIOT JBOMHON Habop XpOMOCOM (IAMIUIOMAHBIN, 2n).
Jlenenre coMaTUYECKUX KIETOK MIPOUCXOIUT MUTO30M.

[lepuon (Bpemsi) MexAy IBYMS MHUTO3aMH HAa3bIBaeTCS HMHTepPda3oii.
HUnmepgasza oenumcsa na mpu nepuooa: 1) NPECUHTETUYCCKUM; 2) CUHTETHYE-
CKHi1; 3) MOCTCUHTETUYCCKUM.

B npecunmemuueckuii (G;) nepuoa KieTka BCTyHaeT cpaszy nocjie AesICHusl.
B aT0T mepuoa kiaeTka pacter, BHIIONHSAET CBOM (pyHKIMU. B keTke HakarnBa-
1orcst Oenku-pepmentsl, AT®, HYKICOTHIBI U APYTHUE OPTraHUYECKHUE BEIIECTBa.
Conep:kaHue reHeTHIeCKOro MaTtepraia 0003Ha4aroT 2nlxp (2n — AUIUTOWTHBIHI
Ha0Op XpOMOCOM, KaxKJlasi XpOMOCOMa COJIEPKUT 1 xpomatuay — 1xp).

B cunmemuueckuu (S) nepuon knerka cunresupyer JHK, um B kaxmoi
Xpomocome obpazyetcst BTopast xpomatuaa. CoaepkaHne reHETHUYEeCKOro Marte-
puana ob6o3HayarT 2n2xp (2n — JOUIUIOMIHBIA HA0Op XPOMOCOM, Kaxias
XpOMOCOMa COAEPIKUT 2 XPOMATUABI — 2XP).

B nocmcunmemuueckuii (G,) nepuosl B KJIETKE CUHTE3UPYIOTCA OENKH —
TyOyauHbL. 13 3TUX GEIKOB CTPOUTCS MUTOTHUYECKHI ammapaT (BEpeTeHo jene-
HUS), KOTOPBIA Y4YacTBYeT B JeleHHH KieTku. CoaepikaHue T'€HEeTHYEeCKOro
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maTtepuaiia 2n2xp. Knerka npekpaniaer BbINOIHATh CBOM QyHKUMU. Hactymaer

muto3 (puc. 71). I
- npotasa
M® - meTacbasa

e
A - aHadpaza
S // @@Td)h T - Tenodhasa
IO‘P T

Gy

Puc. 71. CxeMa KJI€TOUYHOTO IIUKJIA

Murto3 — HempsiMoe JeNIEHUEe COMATUYECKUX KIIETOK. JTO HENpPEPHIBHBIM
npotiecc. B Hem Boinenstor 4 cmaouu: npodaszy, metadaszy, aHadasy u tenodasy.

llpoghaza. XpoOMaTWHOBBIE HUTH CIUPAIU3YIOTCS, CTAHOBATCA KOpOYE
u o0pa3yroT xpoMmocombl. Kaxknas xpomocoma UMeEET JBE XpOMaTubl. Xpoma-
TUJbl COCIUHAIOTCS LIEeHTpOoMEPOU. LIeHTpronu KIeTOYHOro IEHTPa pacxoasTcs
K mnomocaMm kieTku. OOpaszyercs BepeTeHo jaeneHus. SaepHas o0onouka
U SIIPBIIIKK PACTBOPSIIOTCA. XPOMOCOMBI BBIXOIAT B LUTOIUIazMy. ConeprkaHue
T€HETUYECKOr0 MaTepurasa He U3MEHSETCS U COCTaBIIsET 2n2Xp.

Memadghaza. XpoMOCOMBI MAaKCUMAJILHO CIIUPATU3YIOTCS M pacnoiaraloTcs
Ha JKBaTope KJIeTKM. HuTu BepereHa NeNeHUsl MPUCOEIUHSIOTCS K IIEHTpOMeE-
paM. CozepaHne reHETHUYECKOTO MaTepralia He U3MEHIETCI — 2n2Xp.

Anagpaza. Hutu BepeTeHa aeneHus cokpamarorcs. Kaxmgas xpomocoma
B 00JIaCTH IIEHTPOMEPHI pa3lIEsETCs HA JBE XPOMATHAbl. XpOMAaTH/IbI Ha3bIBa-
I0TCS JJOYEPHUMU XpOMOCOMaMU. JlouepHHE XpOMOCOMBI JIBHXKYTCS K HOJIFOCAM
KJIETKH. YUCIO0 XpOMOCOM Ha KaXJAOM IOJIOCE KIETKHM IUILIONAHOE (2n),
HO Kaxaas XpoMocoMa umeeT ojaHy xpomatuay. CopepikaHue reHETHYECKOro
Marepuana — 2nlxp.

Tenogaza. JlouepHue XpOMOCOMBI JECIUPATU3YIOTCS, CTAHOBATCS JJIMH-
Hee U oOpa3yroT xpoMartuH. OOpa3yloTcs SIPBILIKKM M siAepHas 000JI0uKa.
Paspymaercs Bepereno aenenud. Ilociie oOpazoBaHus sliep NOYEPHUX KIETOK
MPOUCXOJIUT AEIEHUE UUTOIIa3Mbl MATEPUHCKUX KJIETOK. MUTO3 3aKaHYMBACT-
csi 00pa3oBaHMEM JIBYX JIUILTIOMAHBIX JouepHUX KieTok. ComepiaHue reHeTu-
YEeCKOIro MaTepuaia B KaxJ10u kietke — 2nlxp (puc. 72).

Buosiornueckoe 3HaUeHHEe MUTO3a:

1) coxpaHsieT TUILIIONIHBIA HAOOP XPOMOCOM;
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2) paBHOMEPHO pachpeeNsieT FTeHeTHUECKU MaTepral MeXKIY JOUYSPHUMU
KJIETKaMU;
3) obGecneunBaeT IMOPUOHATBHOE PA3BUTHE, POCT OPTAHU3MOB.

IIpodasa Meradaza Anadasa Tenodaza

Puc. 72. CxeMa MUTOTHYECKOTO NEJIEHUS KIIETKHU

KoHTpoJibHbIE BONIPOCHI

1. UYto Ha3bIBaeTCs pa3MHOKEHHEM?

2. Kakue KJIeTKU B OpraHu3Me Ha3bIBAKOTCA COMATHUYECKUMMU?

3. Kaxkoit Habop XpOMOCOM MMEIOT COMATHYECKUE KIETKU U KaK ero 00o-
3HA4aroT?

4. Kak Ha3bIBaeTcs AEIEHUE COMATUYECKUX KIETOK?
Urto Ha3bIBaeTcst uHTEPGha30ii?
Kaxkue nepuoipl BeIIEISAIOT B UHTEp(haze?
YTO NpOUCXOAUT B MPECUHTETUYECKUN NTEPUOT MHTEP(a3bl?
YTOo NpOUCXOAUT B CHHTETUYECKH nepruoa uurepdaspi?

9. UYTo mpoucCXOJUT B MOCTCUHTETUUECKUHN TIEpHO HHTEPPa3bl?

10. Kakoe conep:kaHue reHETUYECKOro Marepuaia B KIETKE B ITOCTCUHTE-
TUYECKOM TIepHrojie uHTEpQasb1?

11. Tlepeuncnure craiuv MUTO3A.

12. Yto mpoucXoUT B KJIETKE B IEpHOJ Ipodaszbi?

13. Yto nmpoucxXoUT B KJIETKE B epuoj] MeTadasbl?

14. Yto nporcxXoauT B KJIETKE B IEpHO] aHa(a3bl?

15. YUTto npoucxoAuT B KJIETKE B nepuo/ Tenodasbl?

16. Kak u3MmeHseTcs coaep:KaHWE T€HETHUYECKOr0 Marepuajia B IMEPHUOJIbI
MHUTO3a?

17. Kak 3akaHuMBaeTCa MUTO3?

18. Kakoe Ononoruyeckoe 3Ha4eHUE UMEET MUTO3?

o =N

Tema 6. Menos

Meio3 — 3TO AcieHue KIETOK ITOJIOBBIX KEJIE3, B PE3yJIbTaTE KOTOPOIO
00pa3yroTCs MOJOBBIE KIETKU — 2amemuyl. 110710BbIE KIIETKH cOAepaKaT rario-
UAHBIA Habop xpomocoMm — In. MMeercda nBa mociie0OBaTENbHBIX JEJICHUS:
MEHO03 NEPBBIM U MEWO03 BTOPOM. B pe3ysbrare meno3a nepBoro 4uciao XpoMo-
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COM yMeHbluaeTcsi BaBoe. [loaromy Meiio3 nepBblii Ha3bIBAETCS pPeOyKYUOHHbIM
neneHueM. B Meio3e BTOpOM rariOuAHOCTh KIIETOK COXPAaHSIETCS, U 3TO JIeJie-
HUE Ha3bIBAETCA IK6ayuoHHblM NeneHueM. KopoTkuil uaTepBan (Bpems) MEexXy
NEPBBIM M BTOPBIM MEWO30M HA3bIBACTCS UHMeEPKUHe30M. YeTbIpe cTraauu
NEPBOr0 U YETHIPE CTAJAUU BTOPOTO JIeJEHUsI Meiio3a Ha3bIBatoT: npodasza I u I,
metadasza [ u I, anadaza I u II, Tenodaza I u II.

CrnoxxHo npoTtekaeT npodasza Meiosa I. B Helt mporcxoasT mpomnecchl KOHb-
IOrali U KpocCHHroBepa. Kouwvrocayusi — 3TO COEAMHEHNE XPOMOCOM I10 BCEM
mmne. Kpoccuneosep — 3T0 0OMEH OJMHAKOBBIMH yYaCTKaMU TOMOJIOTHUYHBIX
XpoMocoM. Pe3ynbTaToM KOHBIOTAIIMM W KPOCCHHTOBEpA SIBISIETCS MEPEKOMOU-
HalMs TeHOB B XpoMocoMax. OOpa3yroTcst KOMIUIEKCHI XPOMOCOM — OUBATIeHMbL.
Conepxanue reHeTHueckoro Matepuaina — 1n(6us)4xp (1n(6uB) — rarmmonIHbII
Ha0Op OUBATICHTOB, 4Xp — KaXKAbIN OMBAJIEHT COACPIKUT YEThIPE XPOMATHUIIBI).

B memadghazy metioza 1 3aBepmaercs ¢popMupoBaHUE BEpeTeHA JEICHUS.
Ero HUTH NpUKPEIUISIIOTCS K LIEHTpoOMEpaM XpoMOcOM. ['OMOJIOrnYHbIE XPOMO-
COMBI JIEXKAT MOIMAPHO Ha 3KBATOpE. XPOMOCOMBI MAaKCUMAJIbHO CIIMPAIU30Ba-
Hbl. Coziep)kaHue reHeTHYecKoro Marepuana — 1n(OuB)4xp.

B anagazy metioza 1 roMmonoruyibie XpoMOCOMBI U3 Ka)KJ0ro OMBajeHTa
pacxojsaTcs Kk nosocam. Habop XxpoMocoM Ha Ka)0M MOJII0CEe CTaHOBUTCS Trall-
nouansiM. Kaxknas xpomocoma coAep:kuUT ABe xpomaTtuabl. Coaep:kaHue reHe-
TUYECKOro Marepuaia — In2xp. Yuciio XxpoMocoM yMEHBIIIAETCs B J]Ba pasa.

B menogazy meiioza 1 obpaszyroTcs ramnouanbie kieTku. Kaxnas xkierka
COJIEPKUT TeHeTUYECKYI0 nH(popmaIuo — 1n2xp.

[IpoMexXyTOK MeEXIy MEHO30M IEPBBIM M MEWO30M BTOPBIM Ha3bIBACTCSA
HHTepKuHe3oM. B Hem He mpomcxomut perummkanuu JIHK. Xpomocomsl He
JNECIUPATU3UPYIOTCS, U KIETKa OBICTPO BCTYIIA€T BO BTOPOE JEJIEHUE MEilo3a.
Bropoe aenenue uaetr kak MUTO3. ['aroniHbIA HA0OP XPOMOCOM COXPAaHSETCS.
B anadaze meiiosa Il k montocam kiieTku pacxoasatcs xpoMmatuibl. Coaepkanue
FEHETUYECKOr0 MaTepuaia B IOUYEpHUX KieTkax Inlxp.

B pesynbTaTe Meiio3a U3 OJHONW NMIUIOWIHONW MATEPUHCKOW KJIETKH oOpa-
3yeTcsl YeThIpe TaIIouaHbIe JouepHue (puc. 73).

Buojsiornueckoe 3HaueHue meiiosa:

1. [TepekoMOMHaIKs TEHOB B XpOMOCOMax B mpodasze Mmerosa.

2. Obpa3oBaHuE TrarIONIHBIX TaMeT.

3. ObecneunBaeT MOCTOSHCTBO BUOB IIPH IOJIOBOM Pa3MHOXKEHHH.

OTinyusa Meiio3a U MUTO3a:

1) mMelio3 MpOXOAUT B KIIETKaX MOJIOBBIX KEJIE€3, MUTO3 MPOXOJUT B COMa-
TUYECKUX KIETKAX;

2) Mei03 COCTOUT M3 JABYX JAEJIECHUN; MEXAY HCICHHUSIMH HE MPOUCXOIAUT
cunte3 JIHK;

3) B mpodaze meito3a I mpoucxoasT KOHBIOTAIUS XPOMOCOM U KPOCCHH-
rOBED;
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4) mpu Meio3e U3 OJHON TUILTOUTHON MATEPUHCKON KJIETKH 00pa3yroTcs
YEeThIPE TalJIONIHbIC KJIETKHU; IPU MUTO3€ U3 OJTHOW AUIUIOMIHOU KIJIETKU o0pa-
3YIOTCS IBE IUIUIOUJIHBIE KIIETKH.
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Puc. 73. Meiio3
KoHTpoJibHbIE BONIPOCHI
1. Kak Ha3bIBaeTcs AeeHUE KIETOK MOJOBBIX Kele3?

2. Kakoit Habop XpOMOCOM COZEPKAT MOJIOBBIE KIETKHU?

3. W3 kakux JeiaeHuil COCTOUT Meno3?

4. Kakoe neneHne Ha3bIBAECTCS PEAYKIMOHHBIM?

5. Kakoe neieHue Ha3bIBaeTCA DKBAIIMOHHBEIM?

6. HazoBure ¢assl Meiiosa [ u meiiosa II.

7. Kaxue mpouecchl IpoucxodaT B npodase meiiosa 1?

8. UYro Takoe KOHbIOTaLUs?

9. Uto Takoe KpocCUHTOBEp?

10. Yto siBnsieTcs pe3yIbTaTOM KOHBIOTALIMU U KPOCCUHTOBEpa?
11. I'ne pacnonaratorcs XpoMOCOMbI B MeTada3zy meitosa [?

12. Yto mpoucxoauT ¢ XxpoMmocoMamu B aHadazy meinosa [?

13. Yrto Takoe UHTEPKUHES?

14. Yto mpoucxoaut ¢ XxpoMmocoMamu B aHadazy merosa I1?
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15. Pacckaxure 0 3HAYEHUU MEI03a.
16. HazoBure oTjIMuusa MeM03a U MATO3A.

Pazmen IV. I'eneTnka

Tema 1. NeHeTUKa Kak Hayka. CTpoeHune N (pyHKLUUN HYKIEUMHOBbIX
kucnot. CuHTe3 6enka B KneTke

I'enemuka n3y4aet 3aKOHbI U MEXAHU3MbI HACJIEJICTBEHHOCTH U U3MEHYH-
BocTu. Hacneocmeennocms — 5TO CBOMCTBO JKMBBIX OpPTraHM3MOB IEpe/iaBaTh
CBOM MPHU3HAKH U OCOOCHHOCTH Pa3BUTHUA MOTOMKaM (1eTsim). M3menuueocms —
3TO CBOMCTBO JOUYEPHUX OPraHU3MOB (IOTOMKOB) IOJy4YaTh HOBbIEC ITPU3HAKU B
poliecce pa3BUTHS U OTINYATHCS OT poauTenei. HacneacTBeHHOCTh 00BICHSET
CXOJCTBO 0c0o0€il oHOro BHJa. MI3MEHUYMBOCTH OOBSCHSET pa3ivudue 0coOeii;
C TIOMOIIBI0 U3MEHYMBOCTH OPTAaHWU3MBI MPUCTIOCAOTUBAIOTCS (IaNTUPYIOTCS)
K YCJIOBUSM OKPY’KaIOIIEH CPEBI.

XUMUYECKUM BELIECTBOM HACIIEICTBEHHOCTH SIBJISIIOTCS HYKJICHHOBBIC
kuciotel: /JJ[HK (0ezoxcupubonyxneunosas xucioma) u PHK (pubonykieunosast
kucroma). Monens monekyibl /JHK onucana B 1953 r. JIx. Yorconom, ®@. Kpu-
koM. JIHK HaxomuTcs B siape KJIETKH, B MUTOXOHApPUAX U B Iutactupax. OnHa
SBIIICTCS TOJIMHYKJICOTUAOM. MOHOMEpPOM HYKJIEMHOBOM KHUCIIOTHI SBIISIETCS
HykiaeoTus. HykiaeoTus coaepKuT NATUYTIIEPOJHBIN caxap Je30KCHpubo3y,
A30TUCTOE OCHOBaHUE U ocTaToK (pochopHoit kucinoTel. Hykieotuasl coeauns-
I0TCS MEXy COOOH B JUIMHHBIC LIETTH XUMUYECKUMH CBS3SIMU MEXKIY J1€30KCH-
pu0030i1 OJTHOTO HYKJIEOTHIA U OCTaTKOM (OCHOPHON KUCIOTHI JPYroro HyK-
neorupa. [JTHK cocroutr u3 nByX HHUTEH, KOTOpBIE II0 BCEH JUIMHE COCIUHEHBI
BogopoaHbiMu cBsa3siMuA. Hutu JIHK crimpaneHO 3aKkpydeHbl M HAIIpaBIICHHI MIPO-
THUBOIIOJIOXKHO JIPYT APYTY (AHMUNApaiiessHoCmy).

Mornekyna JIHK umeeT ueTbipe a30TUCTBIX OCHOBAHUSA: a0eHuH (A), eyanun
(), yumosun (1]), mumun (T). A3oTucThie OCHOBaHMS HUTEH Mosekynbl JITHK
COCAUHSIOTCS BOJOPOAHBIMU CBSI3SIMU TI0 HPUHYUNY KOMNIEMEHMAPHOCMU
(B3aMMO/IOTIOJHSIEMOCTH ): aJICHUH BCErJla COSAUHSICTCS ¢ TUMHHOM (JIBE€ BOJO-
POJIHBIE CBSI3M), TYaHUH COEIMHSIETCS C LIUTO3UHOM (TpU BOJOPOJHBIE CBSI3H).
[Tostomy B IHK konmuecTBO ajieHMHA paBHO KOJUYECTBY TUMHUHA, a KOJIHYECT-
BO I'yaHWHa paBHO KojudecTBy nuro3uHa. Hutu B monexyne JIHK mportusormno-
JI0’KHO HANPABJIEHBI (AHMUNAPALIENIbHOCHD).

Baxubim cBoiictBoMm JIHK sBisiercs penauxayus (camoynBoenue). Ilpouc-
XOJIUT PETUIUKAIUS B CHHTETUYECKUU TMepuoj WHTepda3bl MUTOTHUECKOTO
nukira. Monekyna JIHK cuaTe3npyer cebe momgoOHyr0 MoieKkymdy. Perukaruys
MPOUCXOJUT MpHU ydacTuu hepmMeHToB. MecTo, B KOTOPOM IMPOUCXOJIUT PEILIH-
kauua JHK, HaseBaercsa penauxayuonnou eunkou. @epMEHT pa3pbiBacT BOJO-
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pPOAHBIE CBSI3M MEXAY a30TUCTHIMM OCHOBAHUSIMH. JIBeé HUTH pacxoasTcs.
Ha xaxxioit HUTH U3 cBOOOHBIX HYKJICOTUIOB MO MPUHITUITY KOMIIJIEMEHTApHO-
ctu cobupaercss HoBag HUTh MoJiekyasl JIHK. Hosas nute JJHK noropser
pacrnoioKeHue HYKJICOTHUIOB CTapod HUTH (MaTepuHckoif). Tak o0pasyroTcs
nBe HoBble Mojekynsl JIHK. Ilocne pennukanmm kaxngas mosekyina JIHK
COZIEPKUT OJIHY MAaTEPUHCKYIO LIENOYKY U BTOPYI0 — BHOBb CUHTE3UPOBAHHYIO
JOYEpHIO0. Takoil IPUHIUIT CUHTE3a HAa3bIBACTCS NOJTYKOHCEPBAMUBHBIM.
®yuknun JHK B ki1eTke:

1) XpaHUT U nepeaeT TeHETUYECKYI0 HH(POPMAIIHIO;

2) y4acTBYET B CHHTE3€ OellKa B KIIETKE.

Bropoii BHI HYKJIEMHOBOW KHCIOTBI — 3T0 PHK (pubomnykneurnosas
kucroma). OHa HAXOAUTCS B AJIPE U UTOIIA3ME KIIETKH.

Monexyna PHK Takxe sSBIs€TCs MOMMHYKICOTUAOM U COCTOUT U3 HYKJIEO-
tug0B. B otiinune ot monekyinbl JJHK monexyna PHK coaepxut oony Hume.
B coctaB ee HyKII€OTHIIOB BXOIAT a30THUCTHIC OCHOBAHUS: aJCHUH, T'yaHUH,
UTO3UH, ypayur (emecmo mumuna). Bmecto nesoxcupu6o3bl mosiekyna PHK
COJIEP>KUT MOHOCAXapusl pubosy.

Knerka cogepxkut 3 Buma PHK: 1) nPHK (undopmanmonnas); 2) TPHK
(TpancnoptHas); 3) pPHK (pubocomanbhas).

®yuknun PHK:

1) uPHK nepenuceiBaet undopmaruro ¢ JIHK 1 nepenocut ee k pudbocome;

2) TPHK npuHOCUT aMUHOKHUCIOTHI B puOOCOMY JUIsl CHHTE3a OeliKa;

3) pPHK Bxonaut B coctaB pudbocom.

EnvHunern HaclneaCTBEHHOCTH U U3MEHUYMBOCTH SIBIIAETCA TeH. ' en — 370
yuactok Monekynsl JIHK, nHecymuii B cebe mHPOpPMAIMIO O CTPYKTYpE IMOJIHU-
nentuaa (Oenka). 3anuch TEHETUYECKOW MH(OpPMAIIMKU B BHUJE MOCIEA0BATEb-
HOCTH HyKJIeoTHA0B B Mojekyse JIHK, kortopas ompenenser mociaenoBaTeib-
HOCTb aMHUHOKHCIIOT B MOJIEKYJie O€jika, Ha3bIBAECTCA 2eHEMUYEeCKUM KOOOM.
['eHeTnyeckuii KoJ mpuniemusil. ITO 3HAYUT, YTO OJIHY AMHUHOKUCIIOTY
B MOJIEKYJI€ MOJMIENTHAA ONpeAesieT TPUILIET (mpu Hykieomuoa). Tpurer
HYKJICOTHIOB Ha3bIBACTCS KOOOHOM (puUc. 74).
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OH 3' KoHeI[

5" konen (0)

AHTHKO/IOH

JTHK TPHK

Puc. 74. Cxema ctpoenus monekyns! JIHK u TPHK

I'naenas @ynxyua ecena — 3mo Koouposauue (onpedeineHue) cuHmesa
benka 6 Kiemke.

Cunre3 Oenka MpoucXoauT Ha pubocomax. B 3ToMm mpoliecce yuacTByroT
JIHK, PHK, ¢epmentsl. CuHTe3 Oemka MpoTeKaeT ¢ 3aTpaToi SHEPIUH.

CuHre3 Oenka B KJIETKE UMEET HECKOIBKO CTaIHA:

1. Tpanckpunyua npoucxonut B sape. OHa 3aKIHOYAETCS B NEPENUCHIBA-
nuu napopmanuu ¢ JJHK na o6pasyromnryrocs uPHK. UPHK o6pasyercs Ha on-
Hoil u3 Huteil JIHK. OHa moBTOpsieT MOPSIAOK PACHOJIONKEHUS] HYKICOTHIOB
B monekyine JHK. Mupopmaunonnas PHK uepe3 simepHble mOpbl BBIXOAUT
B LUTOIIa3My KJIETKH U UAET B pubocombl. Heckonbko pubocom mMoryt oone-
TUHSTHCS T OMocuHTEe3a MoJIeKyJ Oenka. Takast rpymma puOocoM Ha3bIBaeTCS
NOJIUCOMOU.

2. Pexoenuyuss — 3710 y3HaBanue TPHK cBOMX aMMHOKHCIIOT M NEpEHOC
ux B pubocomy. TpancnoptHas PHK unmeer ocobyro ¢opmy: Ha OJTHOM KOHIIE
UMEETCsl aKUENTOPHBIN YUacTOK (axyenmopHulil KoHey), K KOTOPOMY TIPHCOEIu-
HSIETCS. AaMUHOKUCIIOTA, Ha IPYTOM — TPUILIET HYKJICOTUIOB (AHMUKOOOH). AH-
THUKOJIOH COOTBETCTBYET OINPEAEIEHHON aMUHOKHUCJIIOTE.
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Puc. 75. Tpancnsuus

3. Tpancnayua — sto nepenucsiBanne nHbopmanuu ¢ ”PHK Ha monexymy
oenka (pacmmdpoBKa TeHETHUYECKOro Koja). IlociemoBaTelbHOCTH KOJIOHOB
nPHK onpenenser nmocienoBareabHOCTh aMUHOKUCIOT B noJsmnentuae. TPHK
MPUHOCSAT AMUHOKHCIIOTHI U3 LUTOIIA3Mbl B pubocomy. Y KaxJa0l aMHUHOKHC-
notel ecth cBost TPHK. Tpancnopraeie PHK co cBommu amMmuHOKHCIOTAaMU BXO-
a1t B pudbocomy. Eciu komon mPHK u antukomon TPHK kommiemeHTapHbI
npyr npyry, To TPHK octaBisier cBOl0 aMHMHOKHCIIOTY B PUOOCOME M YXOIUT
B IIUTOIUIa3My. MexXay COCEAHUMU aMHUHOKHCJIOTaMHU C TOMOIIbI0 (hepMEHTOB
oOpasyeTcs nentuaHas cBsi3b. Pubocoma mepeasuraercst mo MH(OOPMaIMOHHOM
PHK na omun xonmon Bnepea. Ilocie storo cnenyromass TPHK otmaer cBoro
aMuHOKHCIIOTY. Tak mpojomxaercss 10 Toro MoMmeHta, noka Bcsi MPHK He
npoier depe3 pubocoMy. AMUHOKHCIOTBI COCJIUHSIIOTCS B MOJIEKYJTy Oeika
B Oouspmioni cyobeauHuile pudocomM. Ilocne 3aBepiieHUs cuHTe3a OelIKOBas
MOJIEKYJIa OTHAEIIEeTCS OT puOoCcoMBI (puc. 75).

KoHTpoJibHbIE BONIPOCHI
Yro n3yvaer reneruka?
YTo Takoe HACIEACTBEHHOCTH?
Uto Tako€ U3MEHYNUBOCTH?
UTo sBAsieTCA XUMUYECKUM BEIIECTBOM HACIIEICTBEHHOCTH ?
KT0 1 xorma onucan ctpykrypy monekyJssl JJHK?
I'ne naxoaurcs JJHK?
Uro sBnsierca monomepom JJHK?

NV AR
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8. Uro copepxut Hykneorun JJHK?

9. Hazosure azotuctsiec ocHoBanus JJHK.

10. Kakumu cBsizamu coequnstores Hutu JJHK?

11. Kak HanpaBnensl HUTH B MoJiekyie JJHK?

12. O6bsiCHUTE IPUHIIUIT KOMILJIEMEHTAPHOCTH.

13. Yro Takoe peraukanms’?

14. Kak npoucxoauT peruiuKanus?

15. YUto Takoe pernKairoHHasi BUJIKa?

16. Hazosute ¢pynkiuu JIHK B kierke.

17. I'ne naxonurcst PHK?

18. Yem ornmmuaercs monekyna PHK ot monexynsr JITHK?

19. HazoBute Buasl PHK u ¢pynxmuun PHK B knetke.

20. Yto siBnsieTcsl €eAMHUIEH HACIEICTBEHHOCTH U UBMEHYUBOCTU?
21. Yro Takoe ren?

22. Yto Ha3bIBAETCA T€HETUUECKUM KOJIOM?

23. Yto onpenensieT TPUILIET HYKJICOTHUIOB U KaK OH Ha3bIBaeTCs?
24. Yro ydacTByeT B CHUHTE3€ OeJKa U I/ie OH poTeKaeT?

25. HazoBute cranuu cuHTe3a Oenka B KJIETKE.

26. I'ne u KaK NPOUCXOIUT TPAHCKPUTIIUS?

27. Kak npouCXOUT PEKOTHULIUSA?

28. Kakoe crpoenue umeet TPHK?

29. YTo Takoe aHTUKOJIOH U aKIIENTOPHBINA KOHEI?

30. Yto Takoe TpaHCcisusa?

31. Kak u B kakoif yacTu puO0OCOMBI 00pazyeTcs MOJIeKyJia Oenka?

Tema 2. MoHOrMGpMAHOE CKpelwmBaHue.
3akoH eguHoOOGpa3usa rMépmMaoB U 3aKOH pacLuensieHUst NPU3HaKkoB

OCHOBHBIE 3aKOHBI HACJIEICTBEHHOCTH ObUIM OTKpBITHI ['. Menaenem
B 1865 1.

I'. MeHaenb NpoOBOAMI ONBITHI HA PACTEHUSIX TOpoXa. DTH pacTeHUs OTIIH-
qaroTcsl ApYyr OT JApyra Mo BHEIIHUM npu3HakaMm. Hampumep, usersl Oenble
U KpacHbI€, CEMEHa ropoxa (FOpOLINHBI) )KEJIThIE U 3€JICHBIE.

[Tpu3Haku, KOTOpBIE UCKITIOYAIOT APYT APYTa, HA3BIBAIOTCS A1bMEPHANUB-
HoIMU npusHakamu. ['eHbl, KOTOpbIE ONPENEISAIOT AJIbTEPHATUBHBIE ITPU3HAKH,
Ha3bIBAIOTCS ALIEAbHbIMU 2eHAMU. AJUIEIbHBIE TE€HBl HAXOIATCA B OJUHAKOBBIX
JIOKyCaxX FOMOJIOTUYHBIX XpPOMOCOM. Bce reHbl, KOTOpble TOTOMKH MOJIYYarOT OT
poauTenei, Ha3bIBAKOTCS 2EHOMUNOM.

OpraHu3m Ha3bIBAaETCS 2OMO3USOMHBIM, €CIU B €r0 T€HOTHUIIE HUMEITCS
OJIMHAKOBBIE ayienbHble TeHbl (AA, aa). 'oMo3urorsl 00pa3zyloT OJMH THII
ramMeT ¥ He JAl0T PaclICIUICHUs MPU CKPEIIMBAHUM C TAKUMU K€ MO T€HOTHUITY
OpraHU3MaMH.
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Opranu3m Ha3bIBACTCS 2emepo3uUcOmHbIM, €CIIA B €r0 T€HOTHUIIE UMEIOTCS
pa3Hble aJIeNIbHbIE T'€Hbl: OJUH I'€H JTOMUHAHTHBIN, BTOPON I'€H — PELECCUB-
Hbli (Aa, Bb). I'erepo3urorsl 00pa3yroT HECKOJIBKO THUIIOB TaMeT U JAal0T pac-
HIENJIEHUE ITPU CKPEILIUBAHUU C TAKUMU K€ 110 TEHOTUIY OpraHU3MaMHu.

Uwuciio TUMOB raMeT, KOTOphle 00pa3yeT OpraHusM, OMpeNeistoT o ¢Gop-
myse: N = 2", N — 9ucIiio THIIOB IaMeT, N — YKCJIO TPU3HAKOB B T€TEPO3UTOT-
HOM cocTostHuH. Hampumep, romozurotra AA oOpasyeT OAWH THIl TaMeT — A
(2° = 1); rereposurora Aa obpasyer aBa Tuia ramer — A ma (2' = 2).

AJNenbHBIE TEHBI JIEKAT B TOMOJIOTMYHBIX XPOMOCOMaxX. XpPOMOCOMBI
pacxosaTcs Mpu 00pa30BaHUU FaMET, U B TaMeTy MOMAa1aeT OJUH I'eH U3 Maphl.

[Ipy3Haku W CBOWCTBA OpPraHU3Ma, KOTOpPbIE ONPENEISIOTCS T€HOTUIIOM
U (paKTOpaMu OKPY>KAIOIIEH Cpe/Ibl, HA3bIBAIOTCSA (heHOMUNOM.

[Tpu3Hak, KOTOPBIA MOAABIISIET NPOSBICHUE APYrOro MpU3HAKA, Ha3bIBAECT-
csl OomuHawmHuiM. 1'€H, KOTOpBIM ompenensieT 3TOT NPU3HAK, Ha3bIBAETCS
OOMUHAHMHBIM 2eHOoM. JIOMUHAHTHBIA MPHU3HAK MPOSBISIETCS B TOMO3UTOTHOM
(AA) u rerepo3urotHoM (Aa) coCTOSSHUM (GKENTHIN I[BET TOPOIIHH).

[Ipu3Hak, KOTOPHIM MPOSBISETCS TOJBKO B TOMO3UTOTHOM (@) COCTOSTHUU
Y HE MPOSBIIETCS MIPU HAIMYUN TOMUHAHTHOTO T'€HA, HA3bIBAETCS peyecCUsHbIM
pU3HAKOM (HAIIPUMED, 3€JICHbIN I[BET TOPOILWH).

Menzenp UCIONB30Ball B CBOEH paboTe METOJ CKpenuBaHus (eubpudo.io-
2UYeCKUti Memoo).

CkpelrBaHie Ha3bIBACTCS MOHOSUOPUOHBIM, €CIU POJAUTEILCKUE 0COoOH
aHAJIM3HUPYIOTCS 1O OJIHOM Mape ajJbTEPHATUBHBIX MPU3HAKOB.

Jlia 3anucu ckpemuBanus I'. MeHens BBell cielMalibHble 0003HAYEHHUS:
A — I'€H JKEeJNTOro LBETa CEMSH, a4 — I'€H 3€JICHOro 1[BeTa ceMsiH, P — poaurenu,
G — rameTsl, «X» — 3HaK CKpeluBaHus, F1 — MOTOMKM NepBOTO MOKOJIEHUS.

I'. MeHaenb B ONbITax UCHOJIBb30BAIl YuCmble AUHUYU TOPOXa (TOMO3UTOTHBIE
pacTeHus1) C albTePHATUBHBIMU IPU3HAKAMH.

I'. Menaenb ckpeuiBajl FrOMO3UTOTHOE PacTeHUE ropoxa C KEIThIMH Ce-
MEHAMH ¥ TOMO3UTOTHOE PACTEHHE rOPOXa C 3€JICHBIMU CEMEHAMM.

P. AA(GK) x aa(3);

G.

F;. Aa— 100 % xeaTbie

B pesynbrare Takoro ckpemuBanus I'. MeHaenp noaydusn pacTeHus TOJIb-
KO C JKenThIMH ceMeHaMu. [1o reHoTUITy 5TH pacTeHus: ObUIU TeTepPO3UTOTHHIMHU.
ITo pesynbraTam ckpemuBanus I'. Mennaenb cpopMyiaupoBan MEPBbIA 3aKOH.
OH Ha3bIBaeTCs 3aKOHOM eIMHO00pa3usi TMOPUIOB IEPBOr0 IOKOJICHUS
U YUTAETCS TaK: NPU CKPEWUBAHUU 2OMO3ULOMHBIX 0CObel, Komopbvle omauya-
IOMCsl N0 0OHOU nape albMepHAMUBHbIX NPU3HAKOS, 6ce 2UOPUObl (NOMOMKU)
nep8o2o NOKONEHUsI UMEIOM 0OUHAKOBbIU 2EHOMUN.

[Torom I'. Menaensb ckpemmBai MeXIy coOO0i THOpPUIHBIE pacTEHUS Mep-
BOT'O MTOKOJICHHMS.
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P. (Fy Aa(x) x Aa(x);

G. CORNCO

F,. AA, 2Aa, aa.

3:1(75 % : 25 %) no penoruny 3k : 13)

1:2: 125 % :50 % : 25 %) no reHoTuiry

I'. Menaens nojtyyusa BO BTOPOM MOKOJIEHUH 3 YaCTH PACTEHUH C )KENTHIMU
ceMeHaMmu U | yacTh pacTeHuil ¢ 3eaeHbIMU ceMeHaMu. Cpelld pacTeHUl ¢ xKe-
TBIMH CEMEHaMU ObUIM TOMO3WUTOTHl U TETEpPO3UTOThl. Ha ocHOBaHMM ATOTO
ckpemuBanusa . Menaenb chopMmyanpoBai BTOPO 3aKOH — 3aKOH paciien-
JIEHUSl IPU3HAKOB y THUOPHUIOB BTOPOTO TTOKOJICHUS: NPU CKPEeUWUBAHUU cUOPU-
008 Nep8oco NOKOJNEHUsL 60 8MOPOM NOKONEHUU HAOI00aemcs pacujenjieHue 8
coomnowenuu 3 : 1 no penomuny, 1 : 2 : 1 no eenomuny.

KonTposbHbIe BONPOCHI

KT0 1 B KakoMm rojty OTKpbLUI 3aKOHBI HACJIEACTBEHHOCTU?
Kakue nmprsHaky Ha3bIBAIOTCS aJbTEPHATUBHBIMU?
Kakue reHbl Ha3bIBatOTCS aJIEIbHBIMHU?
I'ne HaxoasATCS AJIEIbHBIE TEHBI?
YT0 Ha3bIBa€TCSI TECHOTUIIOM?
Kakue opranuzmsbl Ha3bIBaIOTCS TOMO3UTOTHBIMU ?
Kakue opranu3mbl Ha3bIBalOTCS FETEPO3UTOTHBIMU ?
[To xako¥i hopmysie onpeaenstoT YUCIO TUIIOB TaMeT?
Yro HazbiBaercsa peHoTurnom?

10. Kakoi npu3Hak Ha3bIBAETCS JOMUHAHTHBIM?

11. Kakoii reH Ha3bIBa€TCsl JOMUHAHTHBIM?

12. Kakoi npu3HaK Ha3bIBACTCSA PELECCUBHBIM?

13. Kakoii meToa ucnosib3oBai B padote I'. Mennens?

14. Kakoe ckpemnyBaHue Ha3bIBa€TCd MOHOTHOPUIHBIM?

15. HazoBute o0o3HaueHus, kotopsie . MeHaenb BBEN JJIs 3alIUCH CKpe-
IIMBAHMUS.

16. Cnenaiite 3anuch MOHOTHOpuaHOro ckpemmBanus ['. Mennens mis
MOJIy4eHHs] THOPHUIOB MEPBOT0 MOKOJICHHUS.

17. Kak Ha3pIBaeTCs U KaK YMTAeTCA MepBblii 3akoH . Menaens?

18. Caenaiite 3amuch MOHOTHOPHIHOTO CKpemuBaHus . Mennmens s
MOJIy4EeHHS THOPHUIOB BTOPOTO MOKOJICHUS.

19. Kak Ha3biBaeTcs U KaK yuTaeTcs BTopoi 3akoH ['. Menaesns?

20. Kakoe pacmieruienrne o (peHOTUITY U TEHOTHUITY MOTYYaeTCsl MPU CKpe-
MIUBAaHUU THOPHUIOB MEPBOTO MOKOJICHUS ?

WX W=
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Tema 3. QurnbpmnagHoe ckpewmBaHue.
3aKOH He3aBUMCUMOro HacrnenoBaHUA NPU3HAKOB

CkpeniuBanue, Mpu KOTOPOM POJUTEIBCKHE 0COOM OTIWYAIOTCS MO JABYM
napam ajJbTepHATUBHBIX NMPU3HAKOB HA3BIBACTCS OUSUOPUOHBIM.

Tlonueubpuonoe ckpelmuBaHue — CKpelMBaHue, TP KOTOPOM POIAUTEb-
CKHME 0CO0HM aHaJM3UPYIOTCs 0oJiee YeM IO JIBYM MapaMm abTepPHATUBHBIX IPH-
3HAKOB.

I'. Mennens Opan Il CKpEIIMBAaHUS PACTCHHS IrOpoxa C KEITBIMH CeMe-
HaMH U TJ1aJKOU MTOBEPXHOCTHIO TOPOIIMH U PACTCHUS C 3€JICHBIMU CEMEHAMU U
MOPIIUHUCTON MOBEPXHOCTHIO TOPOILIHH.

A — >xenTele ceMeHa, a — 3€JICHBIC ceMeHa

B — rnagkue cemena, b — MopmuHUCTBIE ceMEeHA

P. AABB x aaBB

G. (AB)

F,. AaBb — 100 % :keartble, riaagkmue
P(F;). AaBb x AaBb

:

Hns nep OJIGHI/IH FI/II[OXpaH}IeTCH 3aKOH eIMHO00pa3us:
IPU CKPEUIMBAaHUM TOMO3UTOTHBIX 0COOEH, KOTOphIE OTIIMYAIOTCS ABYMsI Mapa-
MU aJbTEPHATUBHBIX MPU3HAKOB, [IEPBOE MMOKOJIEHUE THOPUIOB UMEET OJUHAKO-
BbII T€HOTUI U (PEHOTHII.

CkpelrBanye Mex 1y co00il THOpUIOB MEPBOI0 MOKOJIEHUS MOITBEPKAACT

BTOPOM 3aKOH — 3aKOH PaCILEIJICHUS.
Jl1st 3anucy pe3ysibTaToB CKPEIMBAHUS TOJB3YIOTCS peutemkou Ilennema:

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 MOKOJEHUM MOJY4YEHO 9 uacmeli PaCTCHUH C KEJITHIMHU TJIAJI-
KUMU CEeMEHaMu, 3 wacmu PacTEHUH C KEITHIMHU MOPIIMHUCTBIMU CEMEHAMH,
3 wacmu pacTEHUM C 3€JEHBIMH TIJIaJKUMUA CEMEHAMHU M OJIHA YacTh PACTECHUU
C 3€JICHBIMU MOPIIIMHUCTBIMU CEMEHAMM.

Cootromrenne st penorunoB F, —9:3 :3: 1w (3 : 1)%

Ecnu no pemrerke IleHHeTa moAcYUTaTh paCTEHUsS] TOJILKO MO IIBETY rOPO-
IIUH WU TOJIBKO MO MX MOBEPXHOCTHU, TO MOJIYYUM COOTHOIICHUSI:

12 >xenthIX : 4 3eneHpIXx — 3 : 1.

12 rmagkux : 4 mopuHACTBIX — 3 : 1.
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[Ipu >TOM POUCXOTUT CayHaliHOe KOMOUHUPOBAHUE 2eHO8, Y TIOSBIISIIOTCS
HOBbIE KOMOWHAIIMM TPU3HAKOB, KOTOPHIX HE OBUIO y POJUTENECH: MKEIThIe
MOPIIUHUCTHIE, 3€JICHBIE TJIaJIKHE.

Ha ocHoBanuu 3tux nanaeix I'. Menaens ¢GopMyaupyeT TpeTHH 3aKOH —
3aKOH He3aBMCHMOTI0 HACJIE0BAHUA NMPU3HAKOB: NpU CKPEWUBAHUU COMO3U-
2OMMHBIX OP2AHUIMOS, AHANUSUPYEMbBIX NO 08YM U DoJlee napam aibmepHamue-
HbIX NPUZHAKOS, 80 6MOPOM NOKOJEHUU HAOA00AemCsl He3a8UCUMOe HACIe008a-
HUe NPU3HAKO8 U KOMOUHUPOBAHUE 2eHO8 PA3HBIX ANNENbHbIX NApP.

Hesasucumoe nacneoosanue npusHaxos npoucxooum Ha 0CHoge:

1) HE3aBUCUMOTO PACX0XKIECHUS XPOMOCOM IIPU MEHUO03E;

2) cBOOOIHOrO0 KOMOMHUPOBAHUS TAMET MPU OIIOAOTBOPEHUHU.

[{utonornueckre OCHOBBI 3aKOHOB I'. MeHens 0OBSICHICT eunomesa yuc-
momul eamem. CMBICH 3TON TUIOTE3bI 3aKJIIOYAETCSL B TOM, YTO T€HBI Y THOpua
HE CMENIMBAIOTCS W HAXOMSTCS B YMCTOM aJlIeIbHOM COCTOsHMHU. B mpornecce
Melo3a U3 KaKJI0M Mmapbl FT€HOB B raMeTy IMOMAaaeT OJUH T'eH. AJUICIbHBIC TeHBI
pacmnoiioKeHbl B TOMOJIOTUYHBIX XpoMocoMax. [Ipu Meiio3e, koraa oOpa3yroTcs
rameThbl, TOMOJIOTUYHBIE XPOMOCOMBI pacxonarcs. Kaxnmas xpomocoMa Hecer
B TaMETy CBOM I'€Hbl. XpPOMOCOMBI CBOOOJHO KOMOMHHUPYIOTCS MpU 00pa3oBa-
HUU TraMer.

3Hauenue 3akoHOB I'. Mengeis:

1. 3akonwvl ynueepcanvHbl — OHH OOBSCHAIOT MEXaHU3M TEepe/adul ajb-
TEPHATUBHBIX IIPU3HAKOB Y BCEX KUBBIX OPraHU3MOB.
2. 3axkonbl umerom cmamucmu4deckull xapakmep — OHU BBISBISIOTCSA Ha

OOIBIIOM KOJIMYSCTBE OpPTraHn3MOB U MO3BOJIAIOT OIIPCACIUTb BCPOATHOCTD I1O-
SIBJICHUS B IIOTOMCTBC OIIPCACIICHHOTO IIPU3HAKA.

KoHTpoJibHbIE BONIPOCHI
Kakoe ckpemnBanue Ha3pIBa€TCsl AUTUOPUTHBIM ?
Kakoe ckpemrBaHie Ha3bIBA€TCS MOJIUTUOPHUIHBIM?
Cnenaiite 3anucy JjIsl AUTHOPUIHOTO CKPEITUBAHUS
Kaxkotii 3akoH coxpaHseTcs 11 THOPHUIOB MEPBOTO MTOKOJICHUSA?
Kak Ha3bIBaeTcs U Kak ynTaeTcs TpeTui 3akoH I'. Menaens?
B yeM cMBICH THITIOTE3BI YHCTOTHI TaMET?
HazoBute 3HaueHue 3akoHoB I'. Menens.

Nk L=

Tema 4. CuenneHune reHoB. XpOMOCOMHas TeOpUA HacneaCTBEHHOCTHU

['eHeTnueckue ucciaeqOBaHUS IMOoKa3aJiki, 4YTO 4YHCJIO0 I'CHOB Y JXKHMBBIX Opra-
HHU3MOB BO MHOTO pa3s 6OJ'II>HIC, 4eM YHCJI0 XPpOMOCOM. Kaxczxaﬂ XpoMoCcoMa
COACPIKUT OOJIBIIIOE YHCIIO T'€HOB. FGHBI, KOTOPBIC HAXOIATCA B OHHOﬁ XpOMO-
COMC, HACJICAYIOTCA BMCCTC N HAa3bIBAOTCA CUCIIJICHHBIMU.
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['pynma reHoB mapbl TOMOJIOTUYHBIX XPOMOCOM HA3bIBAETCS 2PYHNOU CYen-
JICHUAL.

B 1911 r. T. Mopran onucan cuemnJieHUsi TeHOB — Iepeayd TPYMIIbI
I€HOB U3 IIOKOJICHUS B IIOKOJICHHE.

Omneitel T. Mopran npoBojui Ha Myxax Aapo3oduinax. Myxu Apo30duisl
SIBJIIOTCS] yIOOHOM MOJIENIBIO JIs TPOBEACHUS TeHETUUECKUX UCCIEAOBaHMI:

— HeO0OJIBIII0E KOJIUYECTBO XPOMOCOM (8);

— OOJIBIIIOE YKCIIO TIOTOMKOB;

— PpaHHee MOJI0OBOE CO3PEBAHUE U OBICTpasi CMEHa MOKOJIEHUI;

— BO3MOYKHOCTb IPUMEHUTHh THOPUA0IOTHIECKUI METO/I.

T. Mopran HaOiroAan HaclelIOBaHHE LIBETA Teda M JUIMHBI KpbuibeB. OH
BBEJ cieayonme obo3nauenus: B — cepoe Teno, b — yepnoe Teno, V. —
JUTMHHBIE KPBUIbs, V — KOPOTKUE KPbLIbA.

B nepeom onvime T. Mopran ckpemuBal TOMO3UIOTHBIX MYX, KOTOPBIE
MMEJIU CEPOE TEJIO U JJIMHHBIE KPBUIbsl, YEPHOE TEJIO U KOPOTKHUE KPbUIbi. B mep-
BOM IOKOJICHUU BCE€ THOPHIBI OB OJAMHAKOBBIMUA M UMENH JOMUHAHTHBIE MPU-
3HAKU:

P. BBVV x bbvv

G. @v)

F;. BbVv— 100 % cepoe Teno0, JJIMHHBIC KPbUIbS.

B sTom cinydae noaTeepaniics nepBaii 3aKkoH . Mennens.
Bo emopom onvime T. MopraH CKpeluBall pelieCCUBHYIO CaMKy Ap030(hu-

P. bbvv x BbVv

6. (bv)

Fi,. bbvv BbVv

50% 50%
JIbl C T€TEPO3UTOTHBIM CAMIIOM.

OxupaeMblii pe3yaprar — paciierienne 1 : 1 :1: 1, 1. e. mo 25 % pa3nHbix
¢denotunos. Ho nomydeno 2 tuna noroMkoB no 50 %, Bce ¢ npu3HaKaMu poau-
teneil. KomOuHMpoBaHus MPU3HAKOB HE HAOII01a7I0Ch.

T. Mopran npeanoiaokui, 4To MOCKOIbKY XPOMOCOM Y Ap030(uiibl Mao,
a TEHOB MHOT'0, TO T€HBI, ONPEIEISAIOIME IBET TeJa U JUIMHY KPBUIBEB pacIio-
JIO’KEHBI B OJTHOM XpOMOCOME U ITO3TOMY HACJIETyIOTCS BMECTE.

IIpn meno3e xpomocoma ¢ reHamu BV nonazner B oqHy ramery, a ¢ FTeHaMH
bv — B npyrywo. Y AUreTepo3uroTHOro camia oOpasyercs He 4, a TOJIBKO
2 TUIa TaMeT.
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Takum obOpazom, T. Mopran OTKpbLI SIBJICHHE CHENJIEHHSI T€HOB — 3TO
COBMECTHOE HACJIEIOBAHKUE IIPU3HAKOB, 32 KOTOPBIE OTBEYAIOT I'€HBI, PaCIOJIO-
YKEHHBIE B OJJTHOM IIape rOMOJIOTUYHBIX XPOMOCOM.

CoOBOKYIHOCTBH BCeX I'€HOB O/IHOM NApbl TOMOJOTHYHBIX XPOMOCOM 00pa-
3yeT Ipyniy CuerieHusl.

B mpemvem onvime T. Mopran ckpeniuBai THOPUAHYIO CaMKY JTPO30(HIIbI
C PELIECCUBHBIM CaMLIOM.

P. BbVv x bbvv

¢ BWEME

F,. BbVv, Bbvv, bbVv, bbvv

415% 85% 85% 41,5%

[To 3akonam I'. Mennenst B mOTOMCTBE JOKHO OBITh paBHOE KOJIUYECTBO
MyX KaXXJ10ro reHoturna — 1o 25 %.

[Tonyyeno 2 tuna notoMkoB (83 %) ¢ npu3Hakamu poauTene u 2 Ttuna
moToMKOB (17 %) c HOBBIM COUYE€TaHUEM MPU3HAKOB.

Habmonanock yacTH4HOE KOMOMHUPOBAHUE MPU3HAKOB POAMTENCH y TO-
TOMKOB. CIIelJIeHue TeHOB ObUIO HEMOJHBIM, BCIEIACTBHE KpPOCCHUHIOBEPA.
KpoccunroBep — 310 00pa3zoBaHue IepeKkpecTa U OOMEH OJMHAKOBBIMU yda-
CTKaMU HECECTPUHCKHMX XPOMAaTHJ TI'OMOJIOTUYHBIX XpPOMOCOM B OHMBAJIECHTE B
npodaszy meiiosa .

[To pesynpratam padotr T. Mopran cpopMynrpoBad XpOMOCOMHYIO TeO-
PHIO HACJIEICTBEHHOCTH:

1. 'enbl pacnosaratroTcst B XpOMOCOME B JIMHEWHOM IOPSIJIKE U HAXOJATCS
B OMNpEACNCHHBIX JIOKyCax. AJUIENbHBIE T€HBl 3aHUMAIOT OJIMHAKOBBIE JIOKYCHI
B TOMOJIOTUYHBIX XPOMOCOMAX.

2. T'ensl mapbl TOMOJIOTUYHBIX XPOMOCOM O0pa3yloT TPYIIY CLETJICHHS.
Yucno rpynn CuenieHus paBHO TarionIHOMY Ha0Opy XPOMOCOM.

3. Mexnay rOMOJIOTHYHBIMA XPOMOCOMaMHU BO3MOXEH OOMEH ajlieIbHBIMU
reHaMu (KpoccuHroBep B mpodasze meitosa I).

4. TIpoueHT KpOCCUHIOBEpa IMPONOPLUOHANIEH PACCTOSIHUIO MEXIy I'eHa-
MU; €IUHUIA PacCTOSIHUS — Mopranuja. OgHa MopraHuja paBHa OJHOMY IIpo-
LIEHTY KPOCCHHIOBEpA.

KoHTpoJibHbIE BONIPOCHI

Kak HacnenyroTcs TeHbl, pacioiaoKeHHbIE B OJTHOW XPOMOCOMeE?
UYrto Ha3bIBaeTCA rPYINION CUEIICHUS ?
KTo0 u xorna n3yuan cuemnjieHue reHoB?

4. Tlouemy mMyxu Ipo30( Wbl SABISIOTCS YAOOHON MOMENBIO I TeHETH-
YECKUX UCCIICIOBAHUI?

5. Yro momyunn T. Mopras B 1-m onbiTe?

6. Kakux myx ckpemmnBan T. Mopran Bo 2-m onbite?
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7. Kakux myx ckpemmBan T. Mopran B 3-M onbiTe?

8. Uem oObsichun T. Mopran nosiBineHre THOpUIHBIX GOPM MPU CKPEIIH-
BaHUU?

9. Kakoe cuemieHre reHoB Ha3bIBA€TCsl HEMOJIHBIM ?

10. Kak Ha3bIBaeTCsl CUEIUIEHHE TE€HOB, INPU KOTOPOM KPOCCOBEPHBIE
rameThl He 00pazyrorcs?

11. Ha3oBure nosoxeHuss XpOMOCOMHOM TE€OPUHU HACIEICTBEHHOCTH.

Tema 5. l'eHeTUKa nona

Ilon — xomrekc Mop@oJIOrHYecKux, GU3N0I0rUIEeCKUX, OMOXUMHUUECKUX
U JAPYTUX NPU3HAKOB OpraHu3Ma, KOTOphIe 00ECIeUnBaOT PENPOAYKIIMIO Opra-
HU3MOB.

Penpooykyus, unu pazmuodicenue — 3TO BOCIPOU3ZBEICHUE MOXO0XKHUX Ha
ce0s1 OpraHu3MoB.

Ilonosoti oumopgusm — 310 paznuausi MOpPoIoruIecKux, hu3noIoruye-
CKMX M OMOXMMHMYECKMX MPHU3HAKOB, O KOTOPBIM >KEHCKass 0COOb OTIMYAETCS
OT MYCKOM.

Ilepsuunvie nonogvie npusHaku — 3TO OPTraHbl, KOTOPbIE HPUHUMAIOT
NpsIMOE y4acTHE B PENPOAYKIHNH (BHYTPEHHUE M HAPYXKHBIE TOJIOBBIE OPTaHbl).
OHu 3akJ1aJbIBalOTCsl B SMOpUOTeHE3e.

Bmopuunvle nonosvie npusnaku pa3BUBAIOTCA I0J JACHUCTBHEM IIOJIOBBIX
TOPMOHOB U MOSIBJISIFOTCSL Y OPraHU3MOB B MEPUOJ] TIOJIOBOTO CO3pEeBaHUs (POCT
BOJIOC Ha JIUIIE, TEMOP royioca, 0COOCHHOCTH TEIOCIOKEHUS U JIP.).

Kapuorun uenoBeka umeer 46 xpomocoM uiau 23 mapbel. XpOMOCOMBI
MOAPA3CISAIOTCS HA ayTOCOMBI U TOJIOBBIE XPOMOCOMBI. AyTOCOMBI — TaphI
XpPOMOCOM OJIMHAKOBBIE Y MYXCKOTO M KEHCKOTrO opraHu3ma (y 4eJoBeKa UX
22 mapsl). ['eHbl ayTOCOM ONpPEAENSIIOT MHOTHE INpPU3HAKHU, HAPUMEpP, LBET
BOJIOC, LIBET IJ1a3, YHCJIO MaIbLEB HA PYKE, LIBET KOXKHU, POCT U Ap. XPOMOCOMBI
23-i mapbl OTIIMYAKOTCA APYr OT Jpyra W Ha3bIBAIOTCS 2emepoxpoMOCOMAMU.
VY KEHIIHHBI 3TO JBE TOMOJIOTHYHBIE X-XPOMOCOMBI. Y MY>KUYHUH 3TO HETOMOJIO-
ruyHble X-XpoMocoMa U Y-xpomocoMa. [1oi, KOTOpbIil UMEET IBE OJIMHAKOBBIE
nosioBele XpomocoMbl (X u X), Ha3bIBaeTcs comozamemuulii. IIpu Merioze oH
oOpa3zyeT oauH Tul ramer. 1o, KOTOPHI UMEET pa3Hbie MOJOBBIE XPOMOCOMBI
(X'u'Y), HazbiBaetcs eemepocamemusim. IIpy Melio3e OH JaeT 1Ba TUIA TaMeT.

Y Myxu npo3zoduiibl, 4eloBeKa M BCEX MIICKOMUTAIOIIUX MKEHCKUW MO
TOMOTaMETEH M COIEPXKHUT JIBE€ X-XPOMOCOMBI, MYKCKOW TOJI T€TEPOraMeTeH
U cofepKUT X U Y -XPOMOCOMBI.

B monoBeIX XpoMocoMax Kpome ajliedbHbIX T'eHOB (yyacTku A), ompeje-
JISIOIIUX TIOJI OpraHu3Ma, cojiepkarcsa U apyrue rensl (yuactku B, C), koTopeie
pacrnosiaraloTcs B HEerOMOJIOTMUHBIX y4acTKax XpoMocoM (puc. 76).
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Puc. 76. Y4acTku OJIOBBIX XPOMOCOM:
A — romonornunsle; B u C — Heromonornynsie

[Ipru3Haky, KOTOPBIE ONPEIEIAOTCS T€HAMU, JIOKATU30BaHHBIMU B HETOMO-
JOTUYHOM Y4YacTKe X-XpOMOCOMBI, HA3bIBAKOTCS CYEHJIEHHbIMU C NOJIOM.
D10 reHbl reMopuwinu U AanbTOHM3MA. B Y-XpoMocomMe HaxoJsiTCs TEHBI
«BOJIOCATHIX» YIIEH U MEPENOHOK MexAy najbiiamMu. OHU HA3BIBAIOTCS 201AHO-
pUdecKuMu.

I'. Mennens nokasani, 4To MOJ HACHEAYETCA KaK BCE Apyrue nmpusHaku. Ec-
a1 0003HAYUTHh TE€HOTHUIIBI KEHIIWHBI U MYXYUHBI MOJIOBBIMH XPOMOCOMAaMH,
TO MOKHO CJI€JIaTh 3allUCh U YBUAETh, YTO PACLIEIJIEHUE O MOy UAET B OTHO-
menuu 1 : 1.

[Ton pebGenka ompenensieTcss B MOMEHT 0Opa3oBaHusi 3urotel. Eciu siiiie-
KJIETKY OIUIOJIOTBOPSIET CHEPMATO30U C X-XPOMOCOMOM, U3 3UTOTHI pA3BUBACT-
CA JKEHCKMM OpranusMm. Eciu SHULEKIETKY OIUIOAOTBOPSET CIIEPMATO30U] C
Y-XpOMOCOMOM, U3 3UIOTHl Pa3BHBACTCS MY)KCKOW OpraHu3M. BoO3MOXXHOCTB
o0pa30BaHUs MY»KCKOU U KEHCKON 3UTrOTHl OIMHAKOBA U cocTaBiseT 50 %.

P. XX x XY

¢ ® OO

F,.. XX, XY

50 % 50 %

KoHTpoJibHBIE BONIPOCHI

Uro Takoe nou?
UYTto Takoe penpoayKuus?
UYTto Takoe moyioBoi quMopdusm?
Kakune npu3Haku Ha3bIBAIOTCS IEPBUYHBIMU MTOJIOBBIMU ?
Kakue npu3Haku Ha3bIBAtOTCS] BTOPUYHBIMH ITOJIOBBIMU?
CKOJIBKO XpOMOCOM MMEET KapUOTHIl YEIOBEKA?
Kakne xpomMocoMbl Ha3bIBaIOTCS ayTOCOMaMu?
Ha3zoBute nprsHaky, KOTOPBIE ONPEAEIISIIOT T€HbI AyTOCOM.
Kakue XxpoMOCOMBI Ha3bIBAKOTCS T€TEPOXPOMOCOMAMHMU.
10. Kakoii moJ1 Ha3pIBAa€TCA TOMOTaMETHBIM?
11. Kakoii moJyt Ha3bIBa€TCs reTeporaMmeTHbIM ?
12. Kakue npu3HaKy Ha3bpIBAIOTCS CUEIIEHHBIMHU C I10JI0M?

WRXIAN R WD =

138



13. HazoBute npu3Haku, KOTOPbIC OMPEACISIOT I'eHbI X-XpOMOCOMBI.
14. HazoBute npu3Haku, KOTOPbIE ONMPEACISIOT IeHbI Y -XpOMOCOMBI.
15. Korna u kak onpejensieTcs noj pebeHka?

16. CnenaiiTe 3anuch HACJIEIOBAHUS 110J1a Y YEJIOBEKA.

Tema 6. U3ameHUYUBOCTb

H3menuusocmps — 3TO CBOUCTBO JOYEPHUX OPraHU3MOB (IIOTOMKOB) IO-
Jy4aTh HOBBIC MPU3HAKH B MPOLECCE PA3BUTUA U OTJIMYATHCS OT POJAUTEIIHCKUX
dbopm. PazrHooOpaszue Gpopm KUBBIX OPTaHU3MOB B MIPUPOJIE CYIIECTBYET Oyiaro-
Japsi U3MEHYMBOCTH. DTO CBOMCTBO MO3BOJIIET OpraHU3MaM >KUThb IPU U3MEHe-
HUU YCIIOBUM OKpPY’Karollen cpenbl. FI3MEeHUMBOCTH OPraHM3MOB JaeT MaTepuall
JUTSL X HBOJIFOLU Y.

®denotun oprannzMa GOpMUpPYETCs HA OCHOBE T€HOTHIIA T0]T BIMSHUEM YC-
JIOBUI OKpy>Karolien cpefbl. PasHbie GakTophl Cpelibl «BKIIOYAIOT) Pa3TUYHbIC
renbl. OMH TEeHOTHIT OPraHU3Ma B Pa3HBIX YCIOBHSIX CPE/Ibl MOXKET JIaTh pa3HbIe
¢denotunbl. HoBble mpu3HaKy MOSBISIOTCS y OpraHu3Ma U TOr/Aa, Korjaa (pakTopsl
Cpelibl BBI3bIBAIOT U3MEHEHUE CTPYKTYPhI HACIEACTBEHHOTO MaTepuaa.

N3menunBocth umeet naBe Gopmbl: 1) GeHoTunuueckas (HeHAcHEACTBEH-
Has); 2) TCHOTUIUYECKasl (HaCJIeICTBEHHAs).

Denomunuyeckasn, unu MOOUDUKAYUOHHAS, UZMEHYUBOCMb — ITO U3ME-
HeHue ¢eHoTuna 0e3 n3MeHeHusl reHoTuna. Moaudukamm — 3TO MPUCTIOCO0-
JeHus (azanrtauydy) opraHu3Ma K yCIOBHSM OKpyKarouied cpensl. Hampumep:
B XOJIOJHOM KJIMMaTe KUBOTHBIE UMEIOT 00JIee IyCTYIO IIEPCTh; JIUCThSI pacTe-
HUM, KOTOpbIE TOCTOSTHHO HaXOJATCS B BOJI€ U HAJ BOJAOW, UMEIOT Pa3IHMYHYIO
dbopmy. ['eHoTun opranuzma npu MOAUGUKAIUSIX HE H3MEHSETCS, MOITOMY
MOAU(PUKALIMYA HE HACTEAYIOTCS.

Ceoiicmea moouguxayuii:

1. He HacnenyroTcsi — He nepeiaroTcsi HOTOMKaM.

2. O6GpatuMble (He TIOCTOSIHHBIE) — TIPU U3MEHEHUHU (PAaKTOPOB BHEITHEH
cpenbl MoIU(UKALIUY UCUYE3aI0T (HApUMep, 3arap y 4elioBeKa).

3. VIMeroT MaccoBbIii XapakTep — IOXO0XKHWE HU3MEHEHUs HaOII0JAI0TCs
y BCEX OpPraHU3MOB, Ha KOTOpbIE JeWcTBOBa (akTop (Hampumep, JIETOM Ha
COJIHIIE 3ar0paroT BCE).

4. AnantuBHOCTH (IIPHUCTIOCOOISIEMOCTh) — TOJE3HBl JUIsl OpraHu3Ma B
ONpEJEICHHBIX YCIOBUAX (JKUPOBOI 3a1ac, OKpacKa IIEPCTH )KUBOTHBIX ).

5. He aBisitoTcst MaTepuanoM isi ECTECTBEHHOTO 0TOOopa.

6. Ilpenckasyemsie (onpeeaeHHbIE).

['panuibl MOIU(DUKATMOHHOW U3MEHUUBOCTU ONPEIEISIET HOPMA PeaKyuu.
Hopwma peakiuu Ha3bIBaeTCs wupoxoii, €Ciau MPU3HAK U3MEHSETCS B IIUPOKUX
npenenax (Hampumep, KOJMYECTBO MOJIOKA y KOpOBBI, Macca Tena). Hopma
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pEAaKUMU HA3BIBAETCA )3KOU, €CIU TPU3HAK H3MEHSETCS HE3HAYUTEIBbHO
(Hampumep, coliepKaHue KUpa B MOJIOKE).

HacnencrtBeHHass M3MEHYMBOCTh HA3bIBAETCS ceHomunuueckou. I'enomu-
nUYecKas U3MeHYUu8OCmb — HTO W3MEHEHUs (EHOTHUIA, KOTOPHIE BBI3BAHBI
u3MeHeHreM renotuna. OHa ObiBaeT KOMOMHATHUBHAS U MYTallUOHHAS.

Kombunamusenas uzmenuugocme BISETCA PE3yabTaTOM KOMOMHUPOBAHUSA
reHOB pojauTesie y nereil. CTpykTypa T€HOB IpU 3TOM He u3MmeHseTcsa. HoBbie
KOMOWHAIIUY T€HOB MPUBOJIAT K MOSBICHUIO OPTAHU3MOB C HOBBIMH NPU3HAKA-
mu. Hampumep, npu CKpemMBaHUM BYX PACTEHHUI ropoxa C JKEeJITbIMA CEMEHa-
MH MOSIBJISIIOTCS. PACTEHUS C 3€JICHBIMU CEMEHAMH.

Mexann3Mbl KOMOMHATUBHON M3MEHYMBOCTHU:

1. HezaBucuMoe pacxoxJ1eHre XpOMOCOM M XpOMAaTHJI IIPY MEHUO03€.

2. IlepekoMOMHAIMS T€HOB IIPHU KPOCCHHTOBEPE.

3. CiyyaliHO€ COYETAaHUE T€HOB U FaMeT MPU OIUI0I0TBOPEHNUH.

KomOuHaTuBHasi M3MEHUHMBOCTH OOECIEUMBACT aJanTallui0 OPraHU3MOB
K MEHSIIOIIMMCS YCIIOBUSIM OKPYKaIOIIEH CPEIbL.

Mymayuonnas usmenyugocms WIM MyTallud — 3TO U3MEHEHMSI HACIEACT-
BEeHHOTo Marepuaia. OHU MPOUCXOISAT MO BIUSHUEM (PAKTOPOB BHEIIHEH CPEIbI.

CeoiicTBa MyTalUii:

1. Hacnenytorcs, nepenaroTcs MOTOMKaM.

2. HeoOpaTumbl (TOCTOSTHHBI).

3. HeananTuBHBI YCIOBUSIM CPEJIbI.

4. nauBuayaibHBI.

5. SBnsr0TCS MaTepUagoM Il ECTECTBEHHOIO 0TOOpA.

@akTOpbI Cpelibl, KOTOPHIE BBI3BIBAIOT MOSIBIICHUE MYTAIMW, HA3BIBAKOTCS
mMymazenHamu. I pyIbl MyTareHoB:

1. Quzuyeckue — pEHTIEHOBCKHE JIyYU, HOHU3UPYIOIIAS paualus, yiabT-
paduosieToBbie Tyun, TEMIEpaTypa.

2. Xumuueckue — pa3uyHbIe XUMHYECKHE BEIIECTBA, TOPMOHBI, (hepMEH-
ThI, MUIIEBbIE KOHCEPBAHTHI, IEKAPCTBEHHBIE MTPENIAapaTHI.

3. buonocuueckue — MPOAYKTHI KUZHEIEATEILHOCTH BUPYCOB, OAKTEpHil,
reJIbMUHTOB.

Ilpu mymayusx 6 eenemuueckom mamepuane Mo2ym NpPoOUCXoOUms pasHvie
USMEHEHU.

1. Myraressl MOTyT U3MEHATHh CTPYKTYpY reHa. Takue MyTaluu Ha3blBa-
IOTCSI TEHHBIMHM MyTalMsMH. B pe3ynprare 3TUX MyTaluid y 4eJIOBEKAa pa3BH-
BaloTCsA 00JI€3HM OOMEHa BELIECTB (Hampumep, reMouiins, GeHUIKETOHYpus,
JaTbTOHU3M, AIbOMHU3M).

2. Myrtaressl MOTYT HM3MEHATH CTPYKTYpy Xpomocom. Takue Myrtamuu
Ha3bIBAIOTCSI XPOMOCOMHBIMH MYTAaUUsAMU. B pe3ynprare 3TUX MyTauui
y 4eloBeKa HapylIaeTCs pa3BUTHE OPraHOB M CHUCTEM OPraHoB (Hampumep, He
Pa3BUBAETCS TOPTaHb, MOSBISIOTCS TOPOKHU CEPALIA).
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3. Myrarensl MOT'YyT M3MEHSTh YHMCIO XpOMOCOM. Takue MyTaluuu Hasbl-
BAlOTCSI TEHOMHBIMH MYTanusiMu. B pe3ynbpTaTe 3TUX MyTalMil y 4deloBeKa
pa3BHUBAIOTCA XPOMOCOMHbIE 00J€3HU (Hampumep, cuHapoMm JlayHa — K AByM
xpomocomam 21-i1 mapsl 100aBIsSIETCA TPEThS XpPOMOCOMA).

KoHTpoJsbHBIE BONIPOCHI

Yro Takoe U3MEHYUBOCTH?
Kakoe 3HaueHne MMeeT U3MEHUYUBOCTD ISl )KUBBIX OPraHU3MOB?
HazoBute ¢popMbl H3MEHUNBOCTH.
Kaxkas n3MeHYMBOCTh Ha3bIBACTCSl (DEHOTUITUIECKO?
Yro Takoe mopudukauuu? [Ipuenure npumepsl.
Ha3oBure cBoiicTBa Moau(pUKalui.
[Touemy MoaMduUKaMu HE IEPEAAIOTCS OT POAUTENEH TOTOMCTBY ?
Uro onpexaensier HOpMa peakiuu?
Kakass HOpMma peakiuu Ha3bIBaeTCs IIMPOKOW M y3koul? IlpuBenute
PUMEPBI.

10. Kakass M3MEHYMBOCTH Ha3bIBAETCS TeHOTUIIMYEcKoi? HaszoBute ee
bopMmBI.

11. Pe3ynbrarom yero sBisercs KOMOMHaTMBHAs nM3MeH4YMBOCTH? IlpuBe-
JUTE TIPUMEPHI.

12. HazoBuTe MexaHU3Mbl KOMOMHATUBHOM U3MEHUNBOCTH.

13. Yto Takoe myTtauuu?

14. HazoBute CBOWMCTBA MyTallWi.

15. Kakue ¢axropbl Ha3biBatoTCsi MyTareHamu? IlpuBenutre mnpuMepsl
MYyTareHOB.

16. Kakue nu3MeHeHus: B TEHOTUIIE MOTYT IPOUCXOIUTD MIPU MyTALMIX?

17. Kakue myTtanuuu Ha3pIBatOTCs reHHbIMU? [IprBeauTe npumepsl.

18. Kakue myTanuy Ha3pIBalOTCS XpOMOCOMHBIMU? [IpuBeanTe npumepsl.

19. Kakue myTanuu Ha3pIBatlOTCs rTeHOMHbIMU? [IpuBeauTe npuMepsl.

A

NS

Tema 7. leHeTUKa YyenoBeka

YenoBek, Kak U BCE KUBBIC OPTAaHU3MBI, SIBISETCS 00BEKTOM I€HETHKHU.

I'enemuka uenoeexa W3y4yaeT €ro KapuoTHI B HOPME WM MPHU PA3THYHBIX
00JIe3HsIX, IPUYMHBI HACIIEJCTBEHHBIX OO0JIE3HEH, UX JAMATHOCTHUKY, JICUEHUE U
NpOoPUIAKTUKY. HenoBEK — CIOKHBINA OOBEKT FEHETUYECKUX HCCIIEIOBAHUN.

U3zyuenue cenemuxu uenosexa umeem onpeoeieHHvle mpyoHOCmu:

— HeNb3d NPUMEHUTh TUOPHUIIONOTMYECKUH METOJ (HEeIb3sl MPOBOJIUTH
OTIBITHI HA YEJIOBEKE);

— 0OJIBIIIOE YHUCIIO XpoMocoM (46 B mauruionHoM Habope): okoso 30000
I'€HOB;

— TMOo3/JHee moJioBoe co3peBanue (12—16 ner);
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— MaJIO€ KOJIMYECTBO ITOTOMKOB B CEMBSIX;

— penKas CMEHa IOKOJICHUH;

— HEJIb35 CO3/1aTh OJJMHAKOBBIE YCIIOBUS KU3HU I BCEX JIFOACH.

IIpeumywecmea uenosexa, Kaxk 06veKmMa 2eHeMu4ecKux UCCc1e008aH UL

— MHOTO 0cO0€l B MOMYJISILIUAX YEeJIOBEKa,;

— MEXIYyHapOAHOE COTPYAHUYECTBO MEXKy T€HETUKAMU MUDPA;

— YeJIOBEK XOPOIIO U3YUYEH KIIMHUYECKH;

— CYLIECTBYET MHOI'O METOA0B U3Y4YECHHUs YEIIOBEKA.

['eHeTHKa 4YeJIOBEKAa MCIOJB3YET CIELHMAIbHBIE METOABl MCCIIEIOBAHUA:
1) reHeanoruveckuii; 2) MUTOreHETHUECKUH; 3) OMOXUMUYECKHIA.

I'eneannornyeckuii MeTOJ OCHOBAH Ha NOCTPOCHUM M AHAJIU3€E POIOCIIOB-
HBIX. MeTO/1 MO3BOJISIET ONPEIEIINTD:

1. SBnsieTcs M MaHHBIN MPU3HAK HACJIEACTBEHHBIM (IO MPOSBICHUIO €TI0
y POJACTBEHHUKOB).

2. Tun HacnenoBaHus (JOMUHAHTHBIA WM PEUECCUBHBIN, CLIEIUICHHBIN
C TI0JIOM WJIK ayTOCOMHBIN).

3. BeposatHocTh poxaeHUs! peOeHKa C HACIEICTBEHHON MaTOJOTUEH.

Jlisi mocTpoeHUs POJOCIOBHOW MNPUMEHSIIOT YCJIOBHBbIE O0O3HAYEHUS
(puc. 78):

O — XXEHCKUI opraHn3m (He MMeLWnIA Npu3Haka)

. — MY>KCKOW OpraHu3m (MMeroLwmnin npusHak)

A — Non Hen3BeCTeH

— npobaHg My>cKoro nona

A O — bpak (poautenwu)

L O — foetu (cnbenbl)

Puc. 78. CuMBOJIBI T€eHEATTOTHH

Tunsl HAc/Ie10BAHUS TPU3HAKOB:

1. AyTOCOMHO-IOMHUHAHTHBIN TUIT XapaKTepU3yeTCs:

— OOJIbHBIE B KaXKJOM MMOKOJICHUU;

— 001bHOM peOEHOK Y OOIBHBIX POIUTENCH;

— 0OJICIOT B paBHOM CTENIEHU MYXYUHBI U JKCHIINHBI;

— BepoATHOcTh HacienoBanuss 100 % (ecnu xoTs Obl OAMH POAUTEIND
roMO3UroTeH), 75 % — oba poautenu reTepo3urotsl, S0 % — ogUH POAUTEID
reTEPO3UTOTEH, BTOPOU — TOMO3UTOTEH MO PELIECCUBHOMY ITPU3HAKY.

Ilo oannomy muny nacnedyromcs: NOTUAAKTUINS (JIMILHUE MAaJbLbI), BEC-
HYIIKY U Jp. (puc. 79).
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Puc. 79. AyTOCOMHO-TOMUHAHTHBII TUI HACJIEIOBAHUSA

2. AyTOCOMHO-PELECCUBHBIN TUI XapaKTEPU3YETCS:

— OOJbHBIE HE B KaXJOM MOKOJICHUH;

— OonpHON peOeHOK (TOMO3HWroTa) POXKAACTCS Y 3J0POBBIX POAUTEINEH
(reTepo3uror);

— 0O0JICIOT B paBHOM CTENIEHU MYXYUHBI U KCHIIIUHBI;

— YBEJMYUBAETCS PUCK POXKACHUS OOJBHOrO peOeHKa Mpu OJIM3KOPOJCT-
BEHHBIX Opakax;

— BEpPOATHOCTH HacienoBaHus 25 % (eciu o0a poAUTEINsl T€TEPO3UTOTHI);
50 % (oauH poAUTENH IeTEPO3UTOTEH, @ BTOPOH — TOMO3UTOTEH MO PEIECCUB-
HOMY MPHU3HAKY.

Tak HacnenyroTCs pbKHE BOJIOCHI, AIbOMHHU3M.

3. X-CUEIJICHHbIM IOMUHAHTHBIN TUII HACIEA0BAaHUSA CXOJEH C ayTOCOMHO-
JOMUHAHTHBIM, 32 UCKIIFOUEHUEM TOTO, UTO MYHCUUHA nepedaem 3mom NPU3Hax
ecem oouepsm (Y-XpoOMOCOMY OH IepelaeT CHIHOBBSIM).

4. X-ClLeIUICHHbI PELIECCUBHBIN THIT HACJIEAOBAHUS CXOAEH C ayTOCOMHO-
PEIECCUBHBIM, 32 UCKIIFOUEHHEM TOTO, YTO OOJCIOT NpeumyujeCmeerHHo MyHcuul-
Hul. BepostHOoCTh HacnegoBanusa — 25 % ot Bcex aereid; B ToMm uuciie y 50 %
MaJIbYUKOB.

Tak HacienyroTCs 1aabTOHU3M, TEMO(PUIIHSL.

5. lonanapuyeckuid TN HacjieqoBaHUs (4epe3 Y-XpoMOCOMY) XapakTe-
pu3yercs:

— 0OJIEI0T TOJILKO MY>KYUHBI;

— y 60JIbHOTO OTIIa O0JILHBI BCE CHIHOBBSI.

Tak HacIeyrTCs «BOJIOCATOCTBY YIIEH, IEPEIIOHKU MEXKIY NaJIbIIAMMU.

LuToreHeTn4yecKknii MeTO/ M3y4aeT KAPUOTHUII YEJIOBEKA B KJIETKaX KPOBH
WM SIIUATENNS TIPU MTOMOIIM MHUKPOCKOIA. DTOT METOJ MO3BOJIAET ONPENEINUTD
YUCJIO XPOMOCOM, UX CTPYKTypy. LlUTOreHernueckuii METOI MPUMEHSIOT IJIS
JUAarHOCTUKU T€HOMHBIX, XPOMOCOMHBIX MYyTaluil. MOXHO TakXe ONpeAesnTh
I10J1 OpraHU3Ma — MY>KCKOU WJIU KEHCKHM.
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BuoxuMmuveckue MeTOAbI ONPEICIAIOT COJAEPKaHUE B OpraHnu3Me OeIKoB-
(bepMEeHTOB, aMUHOKHCIIOT, Pa3IMYHbIX MPOJYKTOB OOMEHa BEILECTB B HOpPME
U TpU HACJIEACTBEHHBIX OoJie3HsX. C MOMOIIBI OMOXMMHUYECKHX METOJ/OB
OTPENEIISIOT 00JIe3HN 0OMEHA BEUIECTB.

KonTposbHbIE BONPOCHI

YTO U3ydaeT reHeTHKa yeaoBeKa?

Ha3zoBute TpyAHOCTH F€HETUKU YEIIOBEKA.

Ha3zoBute npenmyiecTsa reHETUKN YEJI0OBEKA.

Ha3zoBuTe MeTOIbI TEHETUKH YEIIOBEKA.

UYto Takoe reHeasoru4ecKui MeToa?

YT0 n03BOISAET ONPEAEIIATh N'€HEATOTHYECKU METO?

HazoBute ycioBHBIE 0003HAUYCHHS POAOCTOBHOM.

HazoBute Tunbl Hacae0BaHUS PU3HAKOB.

Oxapakrepu3yiTe ayTOCOMHO-JIOMUHAHTHBIN TUIT HACIEAOBAHMUS.
. ITpoananusupyite poaocioBHYIO, puc. 79.
. OxapakTepusyite ayTOCOMHO-PELECCUBHBIN TUI HACIEAOBAHUA.
. Oxapakrepusyiite X-CIENICHHbIN JOMUHAHTHBINA TUIl HACTEIOBAHUA.
. Oxapakrepusyiite X-CIEIICHHBIN PeIIECCUBHBIA TUI HACJICIOBAHUSI.
. OnuumTe UUTOreHETUYECKUI METO/,.
. Uto onpenensroT OMOXUMHUYECKUE METOIbI?

ANl e
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Tema 8. HacneocTtBeHHbIe 60ne3Hn YyenoBeka

B mnacrosimee Bpemsi 3apeructpupoBanHo Oosiee 4000 HacieICTBEHHBIX
Oonesneil. Meouyunckaa zenemuka — pasiell TEHETUKU YE€IOBEKa, KOTOPHIMA
U3ydaeT HACJIEJICTBEHHbIE OOJIC3HU.

HacneacrBennbie 00sie3HU BbI3BaHBI U3BMEHEHUEM T'€HOTHUIIA (MYTALUSIMHU).

l'enommuble u xpomocomnvle Mymayuu 6vi3616aI0M ) 4el08eKad XPOMOCOM-
Hule Oonesnu (cunapomsel) [ayna, llepemesckoro—Tepuepa, Knaitndenstepa,
TPUCOMHMH I10 X-XPOMOCOME, «CUHAPOM KOIIAYbETO KPUKA.

Cunapom layna (47,XX, 21+; 47,XY, 21+) Bei3Ban Tpucomuei mno 21-i
nape xpoMocoMm. Tpucomusi — K JIBYM XpoMocomam 21-ii mapel qoOaBisercs
TpeThs (JUIIHAS) XpoMocoMma (47 XpoMOCOM B AUIUIOUIHOM Habope). [Ipusnaxu
cunopoma Jlayna: yMCTBEHHasi OTCTAJIOCTh, PACKOCHIE IJIa3a, HU3KO PacIoiio-
YKEHBI YIITHbIE PAKOBUHBI, TOJYOTKPBITHIA POT, CHUKEHA )KU3HECTTIOCOOHOCTD.

Cunapom IllepemeBckoro—Tepuepa (45,X0) 00ycloBlIeH OTCYTCTBHEM
BTOpOi X-XpOMOCOMBI B >KEHCKOM OpraHu3sMe (MOHOcomHs mo 23-i mape).
Takue 00bHBIC JKEHIUHBI UMEIOT MaJIbI POCT, KOPOTKYIO I1I€10, HEAOPA3BUTHE
BTOPHUYHBIX MMOJOBBIX MPU3HAKOB, OECILIOIHE.
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Cunapom Knaitngeabrepa (47,XXY) BbI3BaH U3MEHEHHEM 4YHCIIA OJIO-
BBIX XPOMOCOM y MY>K4iH. Takue 00JbHbIE UMEIOT MYCKOM T€HOTHUII, KEHCKHIM
THIl TEJIOCIOKEHUSI — BBICOKMH POCT, OTHOCUTEIBHO JJIMHHBIE PYKH W HOTH,
HEJIOPa3BUTUE IIEPBUYHBIX WM BTOPUYHBIX IIOJIOBBIX IIPU3HAKOB, CHUXCHHUE
VHTEJUICKTA.

Cunapom Tpucomum X (47,XXX) BbI3BaH W3MEHEHHEM YHCJIa MOJOBBIX
xpomocoM (nuiHsAs X XpoMocoma y KeHIIUH). Takue OOJbHBIE UMEIOT MYX-
CKOMW THII TEJIOCIIOKEHUS, BBICOKUM POCT, HAPYIIEHUE YMCTBEHHOTO Pa3BUTHS.

CuHIpOM «KOIIa4Ybero KpHKa» o0YyCJIOBJIEH MOTEpPEeH 4acTU KOPOTKOIO
mieya S5- XxpoMocoMsl. Henopassurue ropraiu y AeTer NPUBOAUT K IOSIBIIE-
HUIO CHEeHU(HUUECKOro Ilavya, HAalOMHHAIOLIEro KOIIauybe MsyKaHbe. Tak ke
y HUX HaOJIofaeTcs YMCTBEHHOE U (pu3Mueckoe HeaopaszBHUTHE, IehOpMHUPO-
BAaHHBIE HU3KO PACIIOJIOKEHHBIEC YIIHBIE PAKOBUHBI U JIP.

I'ennvie mymayuu evizvigaiom 0OOae3HU 00MeHa eewjecms — aIbOMHU3M
U (DEHWIKETOHYPHUIO.
AJIOMHM3M — 3TO 3a00J€eBaHUE, KOTOPOE BO3HHUKAET MPU HapyUICHUH

aMUHOKHUCJIOTHOro obmeHa. Hapymaercs mpeBpaliieHie aMUHOKHCIIOTBI THPO-
3MHAa B TUTMEHT MeJaHuH. [Ipusnaxu anbOuHu3Ma: MOJIOYHBIM IIBET KOXKH,
OYCHb CBETJIbIC BOJIOCHI, OTCYTCTBYET NMUTMEHT B Pady>KHOW 000JOuYKe riasa
(kpacHbIN 3payok). Y OOJIBHBIX BBICOKAs YYBCTBUTEIBHOCTH K YIbTPaPHOIETO-
BBIM JIy4YaM.

@eHUIKeTOHYPHUsSI — 3TO 3a00J€BaHNEe, KOTOPOE BO3HUKAET MIPHU HapyIle-
HUU aMHUHOKHCJIIOTHOTO 0OMeHa. AMUHOKHCIIOTa (DeHUIaJJaHUH HE TpeBpaIaeT-
Ci B aMHUHOKHUCJIOTY THPO3UH, a NIpeBpamiactcsi B (DEHUIMUPOBUHOIPAIHYIO
KHUCJIOTY.

OEeHNNNMPOBUHOIPAIHAS KHCIOTA HAKAIUIMBACTCA B OpPraHu3Me. Y JeTen
3TO TMPUBOJAUT K HAPYIICHUIO BBICIICH HEPBHOW NESTEIbHOCTH, MOBBIIIACTCS
HEpBHAasi BO30YAUMOCTh, TOHYC MBIIIIL, YMCTBEHHASI OTCTAIOCTh.

Hacneocmeennvie 6onesnu uenogexa, oOyciosiennvie Mymayusimu 2eHo8s,
CYENJICHHBIX C NOJOBLIMU XPOMOCOMAMU — ITO TeMODUIUS U TaTbTOHU3M.

I'emoduianss — >To0 HapylICHUE CBEPTHIBAEMOCTU KpOBU. {ajJIbTOHU3M —
ATO HapyIICHUE IBETOBOTO 3pEHUA. ODTUMH 3a00JE€BaHUSAMU dYalle OOJICI0T
MaJIbUMKH.

Menuko-reneTuyeckoe KOHCYJIbTHPOBaHME — pazjell npoduiakTuye-
CKOM MEJUIMHbBI, TJIABHOM LIEJBI0 KOTOPOM SIBIISIETCS MPEAYIPEKIACHUE POKIEC-
HUS peOeHKa C HaCJIEeACTBEHHOM MaTOIOTHEN.

3aauyn MEIMKO-T€HETUYECKOTO KOHCYIbTUPOBAHUS

— mpodIakTHKa HACIEJACTBEHHBIX OO0JIe3HEH, KOHCYJIbTUPOBAHUE CEeMEr
1 OOJILHBIX C HACJIEACTBEHHON ITAaTOJIOTHUEN;

— ONpejeieHUue CTEeTEHN TeHETUYECKOro PUCKa UMETh OOJIbHOTO peOeHKa
B 00CJIelyeMOii CeMbe;
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— J0pO/IOBasi AMArHOCTUKA HACJEICTBEHHbIX 3a00JIeBaHUN U TMOPOKOB
pa3BUTHSL.

KonTposbHBIE BONPOCHI

YTo n3ydaeT MEAUIMHCKAs TEHETHUKa?
Yem BbI3BaHbI HACIIEICTBEHHbIE 00JIE3HU?
Kakue MyTanuu BbI3bIBAIOT XpPOMOCOMHBIE 00JI€3HU?
HazoBute XpoMocoMHbIE 0OJIE3HH.

5. Uem oOycnosien cunapom Jlayna? Ilepeuuncnure Npu3HAKKH HTOTO
3a00JIeBaHUA.

6. Uem oOycnoBien cunapom IlepemeBckoro—TepHepa? Ilepeuucnure
MIPU3HAKH 3TOrO 3a00JI€BaHUA.

7. Yem obycnosneH cunapom Knaitnpensrepa? Ilepeuncnute mpusHaku
ATOro 3a00JIEBAHMSL.

8. Uewm obOycnosneH cunapom tpucomuu X? [lepeuncnure npu3HaKu 3T0-
ro 3a00s1€eBaHusl.

9. Uem 00ycnoBjieH CUHAPOM «KoIllaubero Kpuka»? Ilepeuncnure npu-
3HAKHU ATOTO 3a00JIEBAHMUS.

10. Kakue 607e3HM BbI3BIBAIOT I'eHHbIE MyTanuu? HazoBurte 3t 001€3HH.

11. Yro Takoe anpOuHU3M?

12. HazoBuTte npu3HaKu aab,0MHU3MA.

13. Uto Takoe heHUIKETOHYpHSI?

14. HazoBute npusHaku GEHUIKETOHYPHH.

15. Kakue HaciieqcTBeHHbIE OOJIE3HU 4YelIOBEKa OOYCIIOBIEHBI T'€HAMH,
CLEIUICHHBIMH C TIOJIOM?

16. Urto Hapymiaetcs npu reMopHIng U 1aJbTOHU3ME?

17. Uto Takoe MEINKO-T€HETUYECKOE KOHCYJIbTUPOBAHUE?

18. HazoBure 3a1a4n MEAUKO-TEHETUYECKOTO KOHCYJIbTUPOBAHMUS.

el
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