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[MIABA|
bUOJIOTUYECKWUE HAYKU

Buoaozusn (ot rpeueckoro bios — xusHb U l0gos — Hayka) BKJIIOYAET BCE
HayKH O JKUBBIX OpraHusMax. TepMuH «buo.10eus» Obu1 mpemyoxer B 1802
rozry dpaHily3ckum HatypainucToM 2K.-b. Jlamapkom ¥ HE3aBUCUMO OT HETO He-
MenkuM botaHukoM I'. P. TpeBrupanycom.

ITpedmemom u3yueHuss GUOJIOTUU SBJIAIOTCS BCE ITPOSBJIEHUS JKU3HU: CTPO-
eHue U QYHKITUY JKUBBIX OPTAHU3MOB U UX €CTECTBEHHBIX COODIIIECTB, UX IIPOUC-
XOYKZIEHUE U HBOJIIOLINS, B3AUMOCBA3b MEXY HUMU U HEXKUBOU MaTepHel.

3adauu 6uono2uu COCTOAT B U3YYEHUN OHMOJIOTMUECKHX 3aKOHOB BOSHUKHO-
BEHUA U PA3BUTHA KU3HHU HA 3eMJIe, PACKPBITUU UX CYIITHOCTU U TIPOSBIIEHUS,
ISl IOHUMAaHUS U YIIPABJIEHUS UMH.

MeTtoabl N3ydeHUA OHOJIOTUM. [ TIONTy4YeHUs HAYYHBIX JAHHBIX U
(haKTOB ¥ B KOHEYHOM UTOTE IS HAYUHBIX OTKPBITUN YYeHbIe-OHMOJIOTH UCTIOIb-
3YIOT pas3/IMuHble METOZBI UcCiemoBanus. Memood uccaedo8aHus — 5TO COBO-
KyTTHOCTb TIPUEMOB U OIepanni (C UCIOIb30BAHUEM PA3JIUYHBIX MaTEpUAJIOB,
npucriocobyeHuH, TprbopoB U T.JI.), UCIIOIB3YEMBIX JJIf IOCTYKEHUA HAyIHON
1estu. B 610ooruu UCrob3yoTes HECKOJIBKO OCHOBHBIX METOZIOB UCCIIEI0BAHUA:
onucamendvHblil, CPABHUMEALHDBIL, UCOPUUECKUl U IKCNEePUMEHIMANAbHDBILL.

OnucameavHblit Memodo CTOsJT Y UCTOKOB OMOJIOTHY KaK HAyKH ¥ OCHOBBI-
BaeTCs Ha IMOTyYeHUH NHMDOPMAIIUH C TIOMOIIBI0 OpraHoB uyBcTB. CyTh METOZA
3aKJIIOYAETCA B OITMCAHUH OPTaHU3MOB U UX OPraHoB. C OTKPBITHEM MUKPOCKOTIA
HCCTIEIOBAHUSA TIPH TIOMOIIM JIAHHOTO METOZA YIVIyOUJTUCH JI0 YPOBHS TKaHEH,
KJIETKU U €€ opraHesul U T.7. OnucaTeIbHBIN METOZ, He YTPATUIT CBOEN aKTyaslb-
HOCTH U LIIUPOKO TIPUMEHSAETCSA B OOTAHUKE, STOJIOTUH, 300JI0TUN: HAIIPUMED —
ZUTS1 OTTMCAHUS HOBBIX BUJIOB.

CpasHumeanvHwlil Memoo ucnosbayercs ¢ XVIII B. 1 3aKkII0UaeTcs B MCCITe-
ZIOBAHUHU CXOZICTB U PA3IMUNY B CTPOEHHH, ITPOTEKAHUH KU3HEHHBIX ITPOLIECCOB
Y TIOBEIEHUU PA3JTUYHBIX OOBEKTOB: HATIPUMED, CDABHUBAIOTCSA 0COOU Pa3HOTO
T0J1a, IPUHAJYIEKAIINE OTHOMY OHOIOTHUeckoMy Buzy. C IIOMOIIBIO IAHHOTO
Meroza T. [IIeann (1810-1882) u M. Illnetizen (1804-1881) chopmymupoBanmu
KJIETOUHYIO TeOpHi0. CPaBHUTENIbHBIM METOJ, B KOMIUIEKCE C OITHCATEIbHBIM



METOJIOM, IIO3BOJIAET PEeIlaTh MHOTOYHMCJIEHHBIE TPOOJIEMBI B CUCTEMATHKE, B
aQHATOMUU, B CEJIEKIINU U B IPYTUX 0bsacTsAx bruosioruu. [Ipy MoMoIIH 3TUX Me-
tozoB K. Jlunnewt (1707-1778) cocTaBU CUCTEMATHKY PACTEHUM U JKUBOTHBIX,
JIEKAIITYI0 B OCHOBE COBPEMEHHOU CUCTEMATUKH.

Hcmopuueckuit Memoo OCHOBBIBAETCS HA KOMMEHTAPHH U Ha OO'bsCHEHUH
B3aMMOCBA3U MeXay dhakTaMu, GeHOMeHaMHU U UX UCTOPUYECKUMU pPe3yJsIbTa-
TaMH. JIaHHBIF METOJI YCIIEITHO Hcmosb3oBasicsa Y. JlapsuaoM (1809-1882) miis
TIOCTPOEHUSI €0 SBOJTIOITUOHHOU TEOPUH. VICTOPUYECKUH METOJI TTI03BOJIAET TPAK-
TOBATbh ¥ IOHUMATh SBOJIIOIIUIO U PA3BUTHE OPTraHUYECKOTO MUPa, UCTOPUUECKHE
KaTaKJIM3MBI, IIPOUCXOIAIIINE B Orocdepe, U Ap.

dKcnepumeHManvHuLll Memood 3aKITIOUAETC B CO3IAHUU KOHTPOJIUPY-
eMBIX (WJTK MOZIEJTUPYEMBIX ) UCKYCCTBEHHBIX YCIIOBUH JIJT U3YUEHUS U3MEHEHUH,
TIPOZIYLIMPYEMBIX B OpraHU3MeE JIaHHBIMU YCJIOBUAMU. BBeneHMe 5KCIIeprMeH-
TaJIbHOTO METOJIa B OMOJIOTHIO cBsA3aHO ¢ paboramu B. apses (1578-1657) o
M3y4YeHUI0 KpoBoobparenusd. [. Menzens (1822-1884) ncronb30Bas JaHHBIH
MeToJ 217151 ucerienoBanus (1822-1884) HacnenCTBEHHOCTH M UBMEHYHBOCTH OP-
TaHWU3MOB.

Ha ocHOBaHMU MepedYrCIEHHBIX METOIOB, B PU3HUOJIOTUH, MUKPOOUOJIOTHH,
BUPYCOJIOTUY, OMOXUMUU, TEHETUKE U B IPYTHX 00J1aCTAX OHMOJIOTHH BEIPAOATHI-
BAIOTCS YaCTHBIE METOBI UCCIIe/IOBAHUS (Ha3bIBaeMble IIPOTOKOJIAMHU, PabOUNMHU
IIpHUEMaMU ), KOTOPbIE COBEPIIIEHCTBYIOTCS, YUUTHIBAs COBPEMEHHBIE YCIIEXH Ha-
YYHOTO ¥ TEXHUYECKOTO IIPOTPECCa.

N3 ucropuu 6mosioruu. Bo3HUKHOBEHNE OMOJIOTHH KaK HAYKH CBSI3aHO
¢ /Ipesnum E2unmom u /[pesHeti I peuuetl. Bronorudeckrie 3HaAHUS TOTO TIe-
pHoZia OTPaHUYHBAJIUCH OITMCAHUEM PACTEHUH U JKUBOTHBIX.

B cpedHesexosbe pazBuTHEe OUOIOTUH AUKTOBATIOCh HMHTEPECAMU MEIUITUHEL.
[ToCcKOTBKY BCKPBITUS OBLTH 3aIIpEITeHbl, aHATOMHUS YeJIOBEKa U3ydasiach Ha OC-
HOBE BCKPBITHSA CBUHEHN U JIPYTUX MJIEKOITUTAIOIINX, YTO OTHIO/Ib HE CIIOCOOCTBO-
BaJIO PA3BUTHIO MEUIIMHBI. B 3TOT MEPUOJ TIOSBIIAIOTC U TI€PBLIE OMHUCAHUS
JIEKAPCTBEHHBIX PACTEHUH, IITUPOKO HCIIOJIb3YEMBIX B JIEUEHUU PA3TUYHBIX 3a-
boeBaHUH.

B anoxy BosposcdeHus ObUia IPEANPUHSTA MepBas IMOMBITKA KIacCUbU-
KallMM PACTEHUH HAa OCHOBE CTPOEHMS CEMSTH, IIBETKOB U I110/10B. CHATHE 3aIIpeTa
Ha BCKPBITHE CIIOCOOCTBOBAJIO TIOSBJIEHHIO OJIHOTO U3 BEJIUKUX OTKPBITUH XVII
Beka — ydeHus B.l'apBes 0 IUPKYJIAIIMU KPOBU YeJIOBEKAa. 3aTeM I10CIIEZOBAIO
OTKPBITHE KJIETKU U OOJIBIIIMHCTBA €€ OPTaHOHWIOB ILIESZOH MHKPOCKOITHCTOB
(P.T'yk, A.JleBeHryK, A. MasIlIUryl U Ap.).

B XVIII sexe K. JlunHe# mybyiukyeT cBOU DyHAaMeHTaTbHBINA TPy, « CrcTeMa
TIPUPOJIBI», B KOTOPOM IIpe/jiaraeT KiacCuMHUIINPOBaTh JKUBYIO ITPUPOIY Ha OC-
HOBE HEKOTOPBIX KPUTepUeB (HAIIPUMED, IO KOJIUYECTBY THIUMHOK), KOTOPBIE
OKa3aJTUCh UCKYCCTBEHHBIMH, TTIO3TOMY U KJTaCCU(UKAIINS OBbLIIa UICKYCCTBEHHOH.
[Toznuee 2K.-B. Jlamapk BBIZIBUHYJT UIEI0 SBOJIIOLUH KUBOU ITPUPOBI, KOTOPYIO



OLINO0YHO OOBACHAI BHYTPEHHUM CTPEMJIEHHEM OPTaHU3MOB K CAMOCOBEPILIEH-
crBoBanuo. M. lllnedizen u T.I1IBaHH cHOPMYJIUPOBATIN KAEMOUHY Meopuro
CMPOEHUA HCUBBLX OP2AHU3MOS.

B XIX eexe pasBurTve OWOJIOTMUECKMX HAYK JIOCTUTAeT 3HAUUTEJIBHBIX
yCIIEXOB. DBBIIM  yCTaHOBJIEHBI OCOOEHHOCTH IUTAHUA PACTeHUM, H3ydeHBbI
(YHKIIMM MO3ra, OTKPBITHI BUPYChI, XeMOCHHTE3UpYIole bakTepun. KpynHen-
IIIUMH OTKPBITUAMH XIX BeKa CTaJIM Meopus 380A0UUU U NPOUCXOHCOEeHUS
sudoe Y. [lapBrHa 1 meopus nepedavu HacaedCcmeeHHblx npusHaxos I'. MeH-
ZIeJ11 HA OCHOBE 3KCIIEPUMEHTOB C 3€JIEHBIM TOPOXOM.

B XX eexe 3HaUNTENIbHOE Pa3BUTHE IOJIYYHIa T€HETHKA, ObUIa CHOPMYIIH-
pOBaHa OJIHA U3 OCHOBHBIX TEOPUM TeHETHUKH — XPOMOCOMHASL Meopus Hacaeo-
cmeeHHOCMU, v ObUIH BBEZIEHBI TAKUE TIOHATUSA, KaK 2eH, 2eHomun, gheHomun,
ycTaHoBNIeHO cmpoeHue /[HK. V3BecTHBIN pycckuil ydensii M.I1aBnoB o6o-
CHOBAJI yUeHHE O 8blClUell HepB8HOll dessmeavHOcmu venoseka, a B.Bepuaz-
CKHUH — yueHue o buocgepe. BpUH 3a710KEHBI OCHOBBI 5KOJIOTHH, paclIndpoBaH
MexaHu3M GOTOCUHTE3A U .

HBanuatele rozpl XX BeKa € IMOJIHBIM IIPABOM MOXKHO HAa3BaTb BPEMEHEM
pOXKIeHus coBpeMeHHON broornu. OHa ajeko yiia OT CBOEro NepBOHAYaIIb-
HOTO COCTOSTHHSI, BO-TIEPBBIX, OJ1aroziapsi MpUMeHEHHUIO IIPE/ICTABIIeHNN PUBUKY
U XMMHH, KOTOPBIE IIOMOIJIM U IIOMOTalOT B U3y4eHUH IIPOLeCCOB KU3HU. Bo-
BTODBIX, U3MEHWUJIOCb MHUPOBO33peHHe 610y1oroB. CUMBOJIOM Bephl OHOJIOTUU
IIPOIILIOTO OBUT LIEJIOCTHBIN opraHu3M. OIHAKO 0Ka3aIoCh, UTO MOYKHO U3Y4aTh,
K IIPUMepY, KJIETKY, €€ OTZAeJIbHble CTPYKTYPHBIE 5JIEMEHTBL, UMUTUPOBATh B Jia-
6OPATOPHBIX YCIIOBHUAX XUMHUUECKUE PEAKITHH, OT/IETbHBIE GU3UUECKUE SBIIEHUS,
IIPOUCXOZSAIINE B OPraHU3Me. B-TpeTbUx, B OHMOJIOTHIO IIMPOKO BOLIEN KCITE-
PUMEHT, ¥ OHOJIOTHSA U3 OMUCATETbHOW HAYKU IPEBPATHIACh B DKCIIEPHUMEH-
TaJBHYI0. B pe3ymbTare, OMOJIOTHA N3MEHNIIACh KOPEHHBIM 00pa3oM: Ha CMEHY
[IJIABHOMY II€PHOJLy B €€ Pa3BUTHH IIPUILIEJT PEBOJTIOLIMOHHBIN.

PasnooOpa3ue 0mosiornyeckux Hayk. Cucrema OGUOJIOTMUECKUX HAYK
ABJISAETCS BEChMa CJIO’KHOM — KaK CJIeZICTBHE pa3HOOOPA3HEBIX IIPOSABIEHUH KU3HU
1 pa3InYHbIX HGOPM, METOZIOB U 33/1a4 U3yUEHU )KUBBIX CYIIIeCTB B 32BUCHMOCTH
OT YPOBHEH UX opraHuzanuu. [losromy kaccuduxaiysa OGUOIOrMUecKUX HAyK
OCYILIECTBJIAETCSA 110 MHOXKECTBY KPUTEPHUEB, CPEAU KOTOPBIX:

a) IpenMeT UCCIIeNIOBAaHUA: HOMAaHUKa — HAayKa O PACTEHUSAX, 300.102Ul —
HayKa O KMBOTHBIX, MUK0.102U8 — HayKa O I'prbax, a1b204102us — HayKa O BOZO-
pOCTIAX U IpyTHe. BHyTpH 3THX HayK 0603HAYMINCH OOslee y3KKe HallpaBIeHNU .
B 6oTaHMKe BHIIIEIWINCE: Opuoa02us — HayKa O Mxax, 0eHOpo.102us — HayKa
O IPEBECHBIX PACTEHUAX U T.A. B 300JI0TMM OTMeUarTcs CIIeAyIolIne HarlpaB-
JIEHUA: 9HMOMOA02US — HayKa O HACEKOMBIX, UXIMU0/102Usl — HAyKa O phibax,
2epnemoio2us — HayKa O PENTWINAX, bampaxoao2us — Hayka o6 ampubusx,
OpHUIMOo/02UA — HAayKa O IITHULAX, Mepuo/102usl — HayKa O MJIEKOIIUTAIOIINX U
T.21. JIn1s 6ostee IEeTaNIBHOTO U3YYEeHUs IPYIII OPraHU3MOB, O0TaThIX BUZAMU, Ha-



IIPUMED — HACEKOMBIX, BBIZIETIAIOTCA O0Jiee Y3KHE Pa3Jiesibl: K01e0nmoao2us —
HayKa O JKyKax, s1enudonmepono2us — o 6aboukax, Mupmexoao2us — o Mypa-
BBAX U T.JL.;

6) CBOCTBA U ITPOSIBIIEHIS YKUBOTO: AHATMOMUS U3YIaeT BHyTPEHHEE CTPOEHHE
OPraHU3MOB, MOP@P0a02Usl — BHELIIHEe CTPOeHUe, Phu3uoao2us — KU3HEHHBIE
(bYHKIINM OPTaHU3MOB, 9K0.102U1 — B3AUMOCBA3H ¢ GaKTOpaMH Cpezibl OOUTaHMSA;

B) YPOBEHb OPraHU3aIIUN KUBOTO: MOAEKYAAPHAs 610.102Us U3YyIaeT TIPO-
ABJIEHUSA KUB3HU Ha MOJIEKYJIADHOM YPOBHE, YUMO.102Us — HayKa O KJIETKax,
2ucmoso2us — HayKa O TKaHAX, 0p2aH0102us — Hayka 00 opraHax, nonyasayu-
OHHaA buo.n02uA U3y4daeT MOMYJIIALMH KaK COCTAaBHYIO 4acThb J1I060ro BUza, 6uo-
YeHo02us U3yJaeT BICIINE YPOBHU JKU3HH, B TOM unciie buocdepy;

r) 06J1aCTh MTPAKTHUUECKON AEATEIbHOCTU YEJIOBEKA, I7I€ UCIIONIb3YIOTCA OUO-
JIOTUYECKUE 3HAHUA: OUOMEXHO0.102Usl — COBOKYITHOCTb WHIYCTPHUAJIBHBIX Me-
TOZIOB, TIO3BOJIAIINX 3GMEKTUBHO HCIOIB30BATh >KUBBIE OPraHU3MBl UJTH UX
OTZAesbHble PPArMEHTHI AJI TOJTyYeHUs HEKOTOPBIX IIeHHBIX ITPOAYKTOB (aHTH-
OUOTUKOB, BUTAMHHOB, TODMOHOB U T. I.), TIPENapaToB /7if 3alIUThl PACTEHUH
OT BpezuTesiel 1 60s1e3HeH, 7711 60PbOE! C 3arpA3HEHHUEM OKPY’KaIOIIel Cpesibl;
azpob10102Us — KOMIUIEKC HAyK O BEIPALI[UBAHUH CEJTECKOXO3IHCTBEHHBIX PaC-
TEeHUH; ceaexyusa — Hayka O MeTOZlaxX CO3/IaHNs HOBBIX COPTOB PaCTeHHUN U BHUJIOB
’KUBOTHBIX, MUKPOOPTaHU3MOB C HEOOXOAMMBIMH JJIs1 YeJIOBEKA CBOHMCTBAMHU.

[TpropuTeTHEIMU O0JIACTAMH COBPEMEHHON OMOJIOTHH ABJIAIOTCS TeHETHKA,
SBOJTIOLIMOHU3M U 3KoJIorvs. OHU OKa3bIBAIOT OIpeZIeJIeHHOe BIIUAHNE Ha pas-
BUTHE OOIIIeCTBa, OOYC/IOBIIUBAsA CYyIIIECTBEHHbIE U3MEHEHUA B MeIUIMHE (Te-
HETUUECKAs TEPaIvs) U B CEJIbCKOM XO3IHCTBE (KJIOHUPOBAHHUE U IIOJTyUeHHE
TPAHCT€HHBIX OPIaHU3MOB). 3HAHME HAYYHBIX KOJIOTMUECKUX ITPUHITUIIOB T10-
3BOJIET 0OeCIeYnBAaTh 3aIUTY OKPYKaIOIIel Cpezibl.

Jlo HeZmaBHErO BpPEMEHU TIOJIarajiid, YTO BOCCTAHOBUTEJIbHBIE BO3MOKHOCTH
MIPUPOALI Oe3rpaHUYHEL. PeasibHas KU3HB IEMOHCTPUPYET obpaTtHoe. HezHaHne
WJTM UITHOPHUPOBAHME 3aKOHOB ITPHUPOABI BEAET K II06QJIBHBIM KaTacTpodam, Ko-
TOPBIE YIPOKAIOT CYIIECTBOBAHUIO *KU3HU Ha 3emiie. CerofHs OT KayKIOTO IPaK-
JlaHWHA 3eMJIH 3aBUCUT OyzyIiee Halllel IJIAHETE!, U B CBA3U C STUM 3HAUUMOCTb
OUOIOTMYECKUX 3HAHUH HEYKJIOHHO BO3PACTaET.

Cpezu caMBbIX 3HAYMMBIX OTKPBITHH B OUOJIOTHUH ABJIAIOTCS: YCTAHOBJIEHHE MO-
nexkynspHoro crpoerus JJHK u e€ ponu B nepenade nHGOpMaIvu B )KUBOM MUPE;
pacirdpoBKa TeHeTHYeCcKOro Ko7ia; OTKPBITHE CTPYKTYPBL l'eHa U TeHeTHUYecKon
perysnanny cunTesa 6eka; GopMyIMpOBaHHe KJIETOUHON TEOPHH; YCTAaHOBJIEHHE
3aKOHOMEPHOCTEHN HAC/IEACTBEHHOCTH U UBMEHUHNBOCTH; Pa3paboTKa IIPUHITUIIOB
COBPEMEHHOW CUCTEMATUKU U TEOPUH SBOJTIOLIUU. Bee 3T OTKPHITHSA CIIOCOOCTBO-
BAJTH CTAHOBJIEHUIO HEKOTOPBIX 0O1acTel 3HAHUH, UMEIOIIHUX OOJIBIIIOE 3HAUEHNE
IUIs 4esloBeKa: MeNUIMHBL, KoTopas, bopsch ¢ 60Ie3HAMHU, yBeIMUNa IPOOI-
JKUTEJIbHOCTD JKU3HU 10 70 JIET; CeTbCKOTO X035 HUCTBA, KOTOPOE KOPMHUT YeJIOBe-
YECTBO; OXPAHBI IIPUPOZBI, ONOSHEPTETUKY, KOCMOJIOTHUH U JIP.
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Buosorus mo3BosisAeT y3HaTh 3aKOHOMEPHOCTH BOBHUKHOBEHUS U PA3BUTHUA
’KUBOU IIPUPOZBI, MCTOPHUYECKOE DA3BUTHE OPTaHWUYECKOIO MHpPA, 3aKOHO-
MEpPHOCTH CTPOEHHUs U GYHKIIMOHUPOBAHUS JKHUBBIX OPTaHU3MOB Pa3JIMUHBIX
YPOBHEW OpTraHU3alUH, UX B3aUMOZEUCTBUS, CTAaOWILHOCTD U JUHAMUYHOCTD.
Buosorus urpaeT BaXKHYy0 PoJib B GOPMHUPOBAHUHN HAYYHOTO IIPEJICTABIEHHS O
MUPE U CBsA3aHA C PAJIOM HayK (XUMUeEH, GUBUKOHN U JIp. ).

IIpuxkiagHoe 3HAYEHHE OHOJIOTUMYECKUX 3HaHUM. TeopeTrye-
CKHE JIOCTH)KEHU OUOJIOTHH IINPOKO HCIIOJIB3YIOTCS B MeduyuHe. PazsuTre
TeHHOU WHKEHEPHUU OTKPBLIIO IIIUPOKHUE TIEPCIIEKTHUBBI B ITPOU3BOICTBE OHOJIO-
TMUYECKH aKTHUBHBIX BEILIECTB U (papMalleBTHUECKUX IpernapaTos. [lomyueHue
B J1aDOPATOPHBIX YCIOBUSX TE€HOB, OTBETCTBEHHBIX 33 CHUHTE3 HEKOTOPBIX IOP-
MOHOB (MHCYJIH, TODMOH POCTa), U BHECEHUE X B TEHOM HEKOTOPBIX OaKTepUi
TI03BOJINJIO TTOJTYYaTh TOPMOHBI ITIPOMBIIITIEHHBIM CIIOCOOOM.

B HacrosIee BpeMs H3y4aeTCsA BO3MOXKHOCTb HCIIOJIB30BAHUSA OPraHOB
CBUHBU JJIS TIEPECA/IKH, TaK KaK OHHU MMEIOT MHOTO OOIIUX YepT C UesioBeue-
CKUMH OpraHaMH. [IJ1 TOro uTOOBI UeJIOBEUECKHUH OPTaHU3M HE OTTOpTal OTH
OpraHbl, yUeHble TIPEIITPUHUMAIOT TIOIIBITKHA BHECEHUS UEJIOBEYECKUX I'eHOB B
XPOMOCOMBI KJIOHUPOBaHHBIX CBUHEM.

MB3y4yaroTcss BO3MOKHOCTU TIOJTyUEHUs TPAHCIEHHBIX JKUBOTHBIX — HOCH-
Tesled TEHOB IPYTHX BUJIOB JKHMBOTHBIX. YUEHBIE I10JIaTaloT, UTO IPUMEHEHNE
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METOJIOB T'€HHOW WH)KEHEPUU II03BOJIUT CO37AaTh HOBBIE CIIOCOOBI JIEUEHUS
Takux Oosie3Hel, Kak pak u nuabet. B Onunbypre, B j1abopaTopuy, Ize Mos-
BUJIACh Ha CBET IepBasi KJIOHWPOBaHHAsA oBLA J{osuy, ObUIH OJTydIeHbl TPaHC-
TeHHBIE KypBbl, U3 OeJiKa ULl KOTOPBIX MOXKHO M3TOTaBJIMBATH IIPENapaThl AJIs
JIeUeHUs PaKa U APYTHX TKEIBIX 3a007IeBaHUH UesIoBeKa.

Y3Halime 6osbwie

Cpe,qm nepBbIX TPAHCreHHbIX XMBOTHbIX OKa3a/inCb MblllK, B TEHOM KOTOPbIX Obl1 BHECEH TeH
POCTa KpblICbl. TpaHCI'EHHbIe MbILUW AOCTUIIV HAMHOTO 6OMbLIErO pa3mepa no CpaBHEHUIO C KOH-
TPONbHbIMW. B Amepvn(e 6bl1a nosiyyeHa nepeas TpaHCreHHas obe3bsAHa — camel, Saan poaunnca
13 ANLEKNETKN, KOTOpOIZ 6bin «NPUBUT» reH meaysbl.

JlocTrKeHN OUOJTOTHYECKUX JUCITUTIIIVH TTO3BOJTUIIA UCIIOIb30BATh CIMB0-
N08ble Kaemku (KJIETKH, He YTPATUBIIIHE CTIOCOOHOCTH K JIEJIEHUIO, U3 KOTOPBIX
MOYXHO BBIPACTHUTDH KJIETKU APYTHUX TKAHEW) Ui KyJIbTUBUPOBAHUSA 1N Vitro
MIPEZIIIECTBEHHUKOB KJIETOK CAMBIX PA3IMUHBIX TKAHEH (Cep/IETHBIX, HEPBHBIX,
MEeYeHOYHBIX, UMMYHHBIX U T. I.). BIIOC/IE/ICTBIY TaKye KJIIETKU MOTYT OBITH I1e-
pecaskeHbl TsKeI000IbHBIM BMECTO IOHOPCKUX OPraHoB. B HacTosIee Bpems
5Ta TEXHOJIOTHA YCIIENIHO IPUMEHAETCA B JIEUEHUH KaPINOJIOTHIECKUX 3a00-
sieBaHuH. [IpeIpUHUMAIOTCS MTOTIBITKU UCTIOJIb30BAHUSA CTBOJIOBBIX KJIETOK U B
JIEYEeHUH TSKEJIBIX 3a0071eBaHUN HEPBHOU CHUCTEMBEI.

lpyro#i 06J1aCThiO HIMPOKOTO MIPUMEHEHHUS JTOCTHIKEHUH OUOJIOTHYECKON
HAYKH SBJIAETCA ceabckoe x03aiicmaeo. OHa U3 CaMBIX OCTPBIX IIPOOIIEM Co-
BPEMEHHOCTH — obecriedeHue HaceJeHUs MIPOAYKTAMU ITUTaHUA, MOXKET OBITH
paspeliieHa C IIOMOIIBI0 PUTOTEXHUM U 300TEXHUU — Ha OCHOBE JOCTHKEHUH
TeHEeTUKU U CeJIEKITUU. 3HaHWEe 3aKOHOB HACJIEZCTBEHHOCTU U M3MEHUYHBOCTU
MIO3BOJIMJIO CO3/AaTh BBICOKOIIPOAYKTUBHBIE COPTA CEJTbCKOXO3SUCTBEHHBIX
KyJIbTYP U TTIOPOZbL JOMAIIIHUX KUBOTHBIX.

VYBeNUUEeHUIO YPOKAHHOCTH CETBCKOX03SACTBEHHBIX KYJIBTYP CIIOCOOCTBYIOT
U mpaHceeHHble pacmeHusl. OHU YCTOMYHMBEI K BUpycaM, repbunumam, 6o-
JIE3HAM U BPEIUTENAM. Tak, BHECEHHEM B T€HOM TOMAaTOB U KJTyOHUKHU I'eHOB
CEeBEPHBIX PBIO OBUIM IIOJTyUYeHBI MOPO30YCTOMUMBBIE COPTa STHUX PACTEHUH.
BHeceHNe HEKOTOPBIX aKTUBHBIX T€HOB 3MEWHOTO f71a B TeHOM KYKYPY3bl [IOBbI-
CHUJIO YCTOMYHUBOCTD 5TOU KYJIBTYPhI K BPEAUTETISIM.

[TureBble MPOZYKTHI, TOJIyYEHHBIE M3 TPAHCTEHHBIX KYJIBTYD, 00J1amaioT
JIyYIIMMHU BKYCOBBIMM KauecTBaMHU, JIydllle COXPAHAITCA U IIPUBJIEKATEIbHEE
Ha BUJ. B Hacrosllee BpeMs, IIPH ITOMOIIIY TeHHOU UHKEHEPUH, IJIaHUPYEeTCA
TIOJTyY€eHUEe COPTOB:

*  BBICOKOIIPOAYKTUBHBIX;

+  JAIOIIUX 10 HECKOJIBKO YPOXKaeB B TOZ;

¢ YCTOWYUBBIX K HEOJIATOIIPUATHBIM YCJIOBUAM CPEJIBI;

¢ TOKCHUYHBIX /71 BpenuTesed (copra kapTodesiss, HalrpuMep, JIUCTbs KO-

TOPOTO TOKCHUYHBI 711 KOJIOPA/ICKOTO KYKa U €T0 JINYNHOK);



+  CIIOCOOHBIX CMHTE3UPOBATH OEIKOBOE BEIIECTBO KUBOTHOTO IIPOUCXOXK-
nenusa (HanpuMmep, B Kutae nosydeH copT tabaka, KOTOPBEIA CHHTE3U-
PYET UesIOBeUEeCKUH JTaKTODEPPUH ).

Y3Halime 6os1bWwie

HecmoTps Ha To, UTO B HacTosLlee Bpema OTCYTCTBYIOT HayUHble AOKa3aTenbCTBa O BPeAe 1c-
NONb30BaHWA TPAHCTEHHbIX NMPOAYKTOB, HEKOTOPbIE YUYeHble CUMTAIOT, UTO OHU MpPeACcTaBAAlT
NMOTEHLMaNbHYI0 OMAacHOCTb /1A 3A0PO0BbA YenoBeka. Hageemcs, uto nogobHas yrposa 6yaert
onpoBeprHyTa B camoe bnvkaniiee Bpema. Cenuac e Kaxaplil caM JOMKEH peLwunTb, ynoTpeo-
NATb UNN He YnoTpebnAaTb TpaHCreHHble NpoAyKTbl. COrnacHoO MeXAYHapOAHbIM CTaHLapTaMm,
ecnv NpoayKT copepxuT 6onee 0,9% MMO (reHeTUYeckn MOAUGULIMPOBAHHbBIX OPraHN3MoB), 06
3TOM 06A3aTeNIbHO JOMKHO ObITb COOBLLEHO Ha YNaKOBKe.

Buosnoruyeckue 3HaHUA IPUMEHAIOTCA U B MexHuKe. VIcriosb30BaHue Ha
MIPOU3BOZCTBE, B MAITMHOCTPOEHUU, KOPAOJIECTPOEHUH M B aBUALIUM IIPUH-
LIUIIOB OPraHU3aLMH U QYHKIIMOHUPOBAHUA JKUBBIX OPraHU3MOB (OUOHUKA)
ABJIAETCSA BYKHBIM PBIYAroM TEXHUYECKOTO ITporpecca.

Perrenuto mpobyieM 3aIUThl OKPY>KAIOIIEN CPeAbl ¥ PALIMOHAIBHOTO TTPHPO-
JIOTIONIB30BAHUSA CIIOCOOCTBYET 9K0102UN — HAyKA, U3yJarolllas B3aUMOIEHCTBHE
OPraHU3MOB CO cpefiol oburtanuA. OHa IIPeyCMaTPUBAET BBIABJIEHHE U yCTpa-
HEHHE TOCJIeZICTBUY aHTPOIIOTEHHOIO BO3ZIEMCTBHA HA IIPHUPOZY, YCTAHOBJIEHHE
TIPUHITUIIOB PAIlMOHATIBHOTO HCIIONIb30BaHUS OHOChepPHBIX pecypcoB. OCHOBHOM
3aziauel SKOJIOTMU B HACTOSAIIEE BPEMA ABJIAETCA 3aluTa Orochepsl, COXpaHeHHe
pasHo06pasysA BUIOB U 0becriedeHre BOBMOKHOCTEN X BOCIIPOU3BEIEHHS.

Posp pyHIaMEeHTATBHBIX OMOJIOTHYECKUX HCCIe0BaHUM. Dol-
TyeT MHEHHE, UTO OMOJIOTHA IOJDKHA 3aHUMATHCS TOJIBKO HCCIIENOBAHUSIMU,
KOTOPBIE CIIOCOOCTBOBAITH OBl PEIIEHUIO OTAETbHBIX KOHKPETHBIX ITpobiieM. TTo-
HATHO, YTO Pa3BUTHE TIPUKJIAJIHBIX HAYK UMeET OOJIbIIIOe 3HAUEHUE IS UHITY-
cTpun. U Bee ke Heslb35 HE YUUTBIBATh 3HaUeHUA DyH/IaMEHTaIbHBIX HCCIIeI0-
BaHUU. 3HAHUS, [TOJIyYEHHBIE B pe3yJIbTaTe DyH/IaMeHTAIbHBIX UCCIIeZIOBAHUH,
MOTYT Ka3aThbCA OECTIOIE3HBIMU B TIOBCEAHEBHOM KU3HHU UEJIOBEKA, OTHAKO OHHU
TIO3BOJIAIOT IIOHATDH 3aKOHBI PA3BUTHA )KU3HU 1 OKPY>KaloIled Cpeibl U HalIy T
[IPaKTUUECKOe IIPUMEHEHNE B OYZyIIIEM.

DopmaTVBHbIN KOHTPOSIb 3HAHUN

1. Jaiite 06bsAACHEHNE C/ieyIoLW M TePMUHAM: CTBOMIOBbIE KNETKU; OUOHMKA, FEHETUYECKN MOAN-
GULUMPOBAHHbIE OPraHM3Mbl.

2. CocTaBbTe NPeAnoXKeHUs co CleayLWnMN TEpMUHaMK:
a) reHHas VHXXeHepws, 6) KNOHWMPOBaHWe, B) QUTOTEXHMS, I) 300TEXHUA, [1) OUOHMKA.

3. CocTaBbTe CxeMy Nojy4YeHus B 1abOPaTOPHbIX YCJIOBUAX FOPMOHOB (MHCYNNHA) C CNOJb-
30BaHNEM TPAHCreHHbIX 6aKkTepuil.

4. Bbipa3uTte cBoOe MHEHNe B 5-6 NpefnoKeHnsx o 6yayliem Ncnonb3oBaHUA CTBOMIOBBIX Kiie-
TOK B MefuLUHe.

5. MoproTtoBbTe NMCbMEHHOE COO6LLEHME Ha TeMy: «TPaHCreHHble OpraHN3Mbl — HacToALLee 1
6yayuiee», NCMoJb3ysa AOMOJIHUTENbHYIO NNTEPATYPY.



B pecnybsirike HayuHBIE HCCIENOBAHUS B 001aCTU OMOJIOTHY TTPOBOZATCS B
aKaJIEMUYECKUX ITPOGUIBHBIX MHCTUTYTAX, & TAKYKE B YHUBEPCHUTETCKUX HAYUHBIX
LIeHTpax 1 1abopaTtopusix. B HacTosIIIee BpeMsI UCCIIEZI0BAHUS ITPOBOZSTCS Ha OC-
HOBe Hay4HBIX ITPOeKTOB ['ocyapcTBeHHOM [TporpaMMEBl ¢ TEMATHKOM 110 CIIEJTY-
IOITTM CTPATErHmYeCKUM HaIIPABIEHUAM: 3/I0POBbE, YCTOMIUBOE CETBCKOE XO35H-
CTBO, IIPOJIOBOJIBCTBEHHAS OE30IIACHOCTb, CPEZia ¥ KIIMMATHUECKHE U3MEHEHUS.

HNHCTUTYT MUKPOOHOJIOTUH U GMOTEXHOJIOTHH.

IIpoexm: MuKpOOHOJIOTHUECKUH TOTEHIIAAT B JErpaZialliy OTXOJIOB He-
niepepabateiBaeMoro Iactuka. Oosekmuewt: (1) CKpUHUHT MECTHBIX II0YB
T10 CIIOCOOHOCTH OHOErpaIaliuy OTXOOB IIaCTUKA (IOTUaTHIIeHa); (2) syue-
HUUE YCJIOBUH, CTIOCOOCTBYIOIINX MUKPOOUOIOTHYECKOH AerpaZiallii IIaCTHKA,;
(3) TlonyueHue ¥/WUIK U30JTUPOBAHUE KOHCOPIIMYMOB M KYJIBTYP MHUKDPOOPTa-
HU3MOB C TIOBBIIIIEHHBIM ITOTEHITMA/IOM OWOKOHBEPCUM TIIACTUKA; (4) BrIpa-
60TKa cr10cO60B MUKPOOHOJIOTUYECKOH TTepePabOTKY OTXO/IOB IVIACTHKA U PEMeE-
JIMAINH CPEJIbl, 3arPSI3HEHHON STUMH OTXOJIAMH.

HNHCTUTYT reHeTUKU, (PU3UOJIOTHH U 3aIUTHI PaCTEHUI.

IIpoexm: Cosnanue ¥ BHEIpEHHE COPTOB MEIUITMHCKHUX ¥ aDOMAaTHBIX pac-
TEHUU C BBICOKOH MMPOW3BOIUTEILHOCTBIO, YCTOMUMBEIX K 3acCyXe, 3UMOBKE, 00-
JIE3HAM, 0DECTIEUNBAIOIINX CTAOMIBHOE PA3BUTHE CEJIBCKOTO XO3AUCTBA, rapaH-
TUPYIOIINX IPOIYKTHI BBICOKOTO KAYeCTBa /171 apPIOMePHOH, KOCMETHYECKOH,
dapMarieBTUYeCKOH U IIPOJIOBOJILCTBEHHOH HHAycTpun. O6seKkmuevl: BHe-
npenue coptoB: Salvia sclarea, Lavandula angustifolia, Origanum vulgare,
Hyssopus officinalis, Cassia acutifolia, Salvia hispanica, Sesamum indicum.

HNHcruTtyT 300/10THUU.

IIpoexm: JBOIIOIIMOHHbBIE UBMEHEHUsI 3eMHOU (hayHbI, 5SKOHOMUYECKU 3Ha-
YHUMBIE TEXHOJIOTHH PA3MHOKEHU PENKUX U 3aAIUIIEHHBIX BHUIOB B YCIOBUAX
AHTPOIIOTEHHBIX U KJIMMAaTHYECKUX H3MeHeHuH. Ob0sexmuevl: pa3paboTka
IIPOTHO30B YMCJIEHHOCTH SKOHOMHWYECKU 3HAUMMBIX JKUBOTHBIX (BpEIHBIE U pe-
TyJISTOPHBIE BUZIBL) U BHEJIPEHUE OMOTEXHUYECKUX MEP B OXOTHUYBHX (POHIAX.

HanuonasnpHbeii Borannueckui caz.

IIpoexm: PazpaboTka ¥ BHEZIPEHUE TEXHOJIOTUH PA3MHOKEHUS U KYJIbTHBU-
POBaHUS ITPU IIOMOIITH YCJIOBHBIX TEXHUK U KyJIBTYPOH 11 Vit1r0 HOBBIX IPEBECHBIX
BUZIOB. O0BEKMuUBbl: ONTHMU3ALINS TEXHOJIOTUY Pa3MHOMKEHUA In VItro i
HOBBIX BHJIOB IVIOZIOBBIX U OPHAMEHTAJIbHBIX JIEPEBBEB, A TAKIKE TTOJTyUEHHE T10-
CaZIOYHOTO MaTeprasa BBICOKOTO KAauecTBa, COOTBETCTBYIOIIETO TTOYBEHHO-KITH-
MaTUUECKHUM YCJIOBUSAM PECITyOJIUKH.

Hay4JHOo-npakTUYEeCKHU MHCTUTYT CAI0BO/ICTBA U ITUIIIEBOH TEXHOJIOTHH.

IIpoexm: Vicrionb30BaHHE COBPEMEHHBIX T'€HETHUECKHUX METOZIOB U Ouo-
TEXHOJIOTUH IS CO3MAaHUA, PAa3BUTHA M BHEIPEHUS B ITPOU3BOZICTBO COPTOB
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IIJIOZIOBBIX KYJIBTYP, MOABOSA U OAXUEBBIX KYJIBTYP C BBICOKUM OHOJIOTMYECKUM
noteHIaaoM. O0seKkmuesl: nuBepcubUKaIuA IIOA0BOTO COPTUMEHTA IS
TIOBBIIIIEHUA KOHKYPEHTOCIIOCOOHOCTH TTPOU3BOAUTENIEH (DPYKTOB M I10CAZI0U-
HOTO MaTepHasia Ha BHEITHEM DPbIHKE, KOMITJIEKTAIIUA MECTHOTO T€HETHYECKOTO
(oHzA TITIOAOBEIX KYJIBTYP 3HAUMMBIMU COPTAMH.

MoJsgaBCcKUil roCy1apCTBEHHBIA YHUBEPCUTET.

IIpoexm: Vnentudukanys, OLUEHKA U YCOBEPIIEHCTBOBAHWE HOBBIX IIPHU-
€MOB TIOBBIIIIEHHS CKOPOCTH POCTa PhIO, CHMKEHUE TIOCIIEACTBUHN 3a00/IeBaHUH
pBIO U yIIydIlleHWe HCIOIb30BaHUA dypaka B PbIOOBOAUYECKUX COOPYKEHUAX
BAKPBITOTO THIA, 0OECTIEUEHHBIX IUPKYJINPYIOIel Bozoh. OO0sexmuasl: pas-
paboTka OBICTPBIX, 3DMEKTUBHBIX U CIEUPUIECKUX TECTOB 10 AUATHOCTHKE U
KOHTPOJTIO TTATOJIOTUYECKUX COCTOSTHUH PBIO, pa3BUTHE HOBBIX METOJIOB JIEUEHHS,
yIIydllleHue TUTaHuA PoIb U pa3paboTKa HOBBIX TUIIOB dyparka.

TI'ocymapcTBeHHBINT yHUBEpCUTET MeAUIMHBI 1 papmaruu numeHu H.
Tecremuniany. HayuHblil IEHTP UCC/IEOBAHMS JIEKAPCTBEHHBIX PACTEHUI.

ITpoexm: bBuosnoruueckoe W (QUTOXMMUYECKOE HCCIENOBaHUE JIeKap-
CTBEHHBIX PACTEHHWH C aHTHOKCHIAHTHBIM, IPOTHBOMUKDPOOHBIM H T'eIlaTOIpO-
TEKTOPHBEIM JieHicTBHEM. OObexmuebl: UAeHTHDHUKALINA HOBBIX HMCTOUHHUKOB
MEZMKAMEHTOB C HAa3BAHHBIMHU AEUCTBUAMU ITyTEM BaJIOPUMDUKAIIUN HOBBIX
BU/IOB JIEKAPCTBEHHBIX PACTEHUH C BBICOKMM TePAIIEBTHUECKUM ITOTEHITUAJIOM:
Agrimonia eupatoria, Cichorium intybus, Cynara scolymus, Hypericum
perforatum, Rubus sp. sp., Hyssopus officinalis, Buznb v copta Mentha u T.11.

JlabopaTopusa reHeTUKH.

IIpoexm: TlpumeHeHWe TPUHIIUIIOB [TEPCOHATMBUPOBAHHON MEIUITUHEI
B JIEUEHUH ITalIMEHTOB C XPOHHUUECKUMH HETlepe/IaBaeMbIMU 3a00J1EBAaHUAMH.
O6vexmuesl: TWIOTUPOBAHUE [I€PCOHATU3UPOBAHHBIX JAUATHOCTUUECKUX H
J1e9eOHBIX BMENIATEIBCTB B KJTMHUYECKOM BEZEHUH TMAIIMEHTOB C CAMBIMU pac-
IIPOCTPAHEHHBIMU B PECITyOJIMKe XPOHUYECKUMHU HerlepeilaBaeMbIMU 3a00J1eBa-
HUAMHU (CcaxapHBIN uabeT, UITIeMUYecKas KapIUoIIaThs, THIIEPTEH3U U ZIp.).

T'ocynapcTBeHHBII arpapHblil yHUBepcuTeT MOJI0BBI.

IIpoexm: Apanraiyisa CTOMKUX U SKOJIOTHUECKUX TEXHOJIOTHMH BBIPAILINBAHUA
(PYKTOB B IUTaHE KQUECTBA ¥ KOJIMUECTBA B 3aBUCHMOCTH OT L1EJIOCTHOCTH CHCTEMBI
KYJIbTYDPBI 1 KJTUMATHYeCKUX U3MeHeHnH. O6sexmuebl: OlleHKa arpobHosIoTHye-
CKOTO TOTeHIIMasa HEKOTOPBIX COPTOB aOPHKOCOB, CJIUB, YepelIHH, 010K, opexa,
MaJTUHBl ¥ €KEBUKU B CBA3U C HBIHEITHUMH KJINMATUIECKUMU U3MEHEHUAMU C
LIEJTBIO OTIPEZIETIEHNS COPTUMEHTA U TEXHOJIOTHH BBIPAIIIUBAHUA KYJIBTYP, KOTOPBIE
TI03BOJIAT CO3/1aTh CTOMKME U KOHKYPEHTOCIIOCOOHBIE SKOCHUCTEMBL.

Texuuueckuii yauBepcureT MoJI10BBI.

IIpoexm: YnyulleHve KadecTBa W HAIEKHOCTU IIPOZOBOJIbCTBUSA IIOCPEJ-
CTBOM OHOTEXHOJIOTMH U ITHINEBOH HHKeHepur. O06eKmuesl: yMeHbIlIeHNEe
pHCKa HerepeZiaBaeMbIX U MeTaboInuecKux 3abojieBaHui (caxapHBIM muaberT,
O’KUPEHHE) ITyTEM BBIABJIEHUSA PUCKOB XUMUUYECKOTO, BOXMMHYECKOTO, MHKPO-
OUOIOTMYECKOTO 3arPA3HEHNA BOJIb [TUILIEBON IIEIIH.
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DopMaTUBHbIN KOHTPOSIb 3HAHWI

1. [laiiTe o6bsAcCHEHNE CrieayoLM TEPMUHAM: HayKa, YUeHbll, CUMMO3MYM, HayuHas nabopato-
pus, N306peTEHME, PaLMOHaNM3aLMA.

2. HasoBuTte nHcTUTYTbl AKagemum Hayk MongoBbl 6uonornyeckoro npopuns 1 oxapakrepu-
3yiiTe BKpaTLie X Hay4HYI0 AeATEeNIbHOCTD.

3. MopbepuTe N3 [ONONHUTENIbHBIX NICTOYHMKOB HPOPMaLMNIO O JOCTUMKEHNUAX MONAABCKMX
yueHbIX-6110n0roB..

4. AprymeHTUpYyinTe KOHKPETHbIMU NpuMepaMn HeOO6XOAMMOCTb pa3BUTUA Grionornyecknx
Hayk B Pecny6nuke Monposa.

5. Bbipa3suTte 5-6-10 NpeasioKeHNAMN CBOe MHEHME O Pa3BUTUM Gronornyecknx Hayk B Pec-
ny6nuke Mongosa.

6. Mpeanoxute HeKOTOpble TeMbI (MPOEKTbI), K KOTOPbIM MOMN 6bl NOAKIOUNTBCA TMLENCTbI
ANA npoBeAeHnA HabnoaeHNn, ncciepoBaHnin B obnact 6uonorun.

[IABA I

OCHOBHBIE CBOMCTBA XUBbIX
OPTAHWU3MOB

B mpuBeneHHOM cxeMe Ipe/CTaBleHbl OCHOBHBIE CBOMCTBA >KUBBIX Opra-
HHU3MOB. PacCMOTpUM HEKOTOpBIe U3 HUX.

- - anITOK SHEPrumn u BeLLecTs U3
(X0AHbIil XMMUYeCKNIA COCTaB

OKpyXatoLLieii cpefibl
lpucnocobnenue K onpeseneHHbIM 06MmeH BeLwecTs ¢
[pu3HaKm xuBoro 3 5
yCNOBUAM 06UTaHMA OKpyXaloLLieii cpeoli
v X
HacneCTBEHHOCTb M U3MeH- PeaKLus Ha M3MeHeHUs
(nocobHoCTb pa3amMHOXaTbCA ;
4NBOCTH OKpyXatoLLieii cpepl
IGEPAD Metabonusm
MetabormaM Wi OOMEH BELIECTB M BSHEPIMA — 3TO  COBOKYITHOCTB

BCEX XHUMHUECKMX PEeaKIUH, IPOTEKAIINX B JKUBOM OpraHu3Me, s 00e-
CIIEUEHUS €ro JKUBHENEATETIbHOCTH. B pesysibTaTe STUX pEAKIUH  Op-
raHW3M T[IOJTydaeT SHEPrHUI0 M BEIECTBA, HEOOXOAMMBIE U1 POCTa,
PasBUTHS, Pa3MHOKEHUsI, [TPUCITOCODIEHHUsST K YCJIOBUAM JKM3HU U 1p. Merabo-
JIU3M COCTOUT U3 JIBYX IPOTHUBOIMIOJIOKHBIX B3aMMOCBSI3aHHBIX ITPOIIECCOB: aHabo-
JIM3Ma U KaTabormrama. AHAOOIU3M, WIH IUIACTUYECKHH MEeTa00N3M, OOBEIUHAET

12 naBa ll. OCHOBHble CBOWMCTBA »KIBbIX OPraH/3MOB



XUMHUYECKHE PEeaKIIMK CUHTEe3a (" Mera6ommzm )
MaKpPOMOJIEKYJIAPHBIX  BEIIIECTB
W3 TIPOCTBIX BelllecTB. Karabo-
JIV3M, WIX SHEPTeTUYECKUN MeTa- C Cunres )C Pacwennenme )
60JT3M, COCTOUT U3 XUMUUECKHX

peaKHI/IfI PacIiervieHUA MaKpOMO- [ Menkne }[ prnglej [ Menkue j{ prnglej
JIEKYJIIPHBIX BEILECTB B 60s1ee IIpo- | MOeKy bl MOMIeKyJbl | | MONeKybl MOJeKy bl
CThIE C BBIZIEJICHHUEM SHEPIHIH.
®yHKIIMU MeTaboIn3Ma:
* ITOJIYYEHHE SHEPTUU JJIA obecrieueHus KHU3HEOEATE/IbHOCTHY OpraHr3Ma,
i IIOJIy4€HHE CTPOUTEIbBHOI'O MaTeprasia AJId poCTa 1 BOCCTAHOBJIEHUA Op-
raHK3Ma:. CMHTE3 6€HKOB, KHUPOB, YITIEBOAOB X APYTHX KJIETOUHBIX KOMIIO-
HEHTOB M3 BEIIECTB, IIOCTABJIAEMBIX numeﬁ;
* OTKJIabIBAHME ITUTATEJIbHBIX BEILIECTB IIPO 3arlac;
o BBIBEZICHHE MeTaboTUUECKUX OTXOOOB.

C AHabonnsm ) C KaTtabonusm )

CI‘IOTpe6neHme 3Heprvw|) C BblgeneHve sHeprum )

CyLI.I,HOCTb JHepreTnyeckoro obmeHa

CxeMaTHUeCKU SHEPreTHUeCKUH MeTabosIi3M MOXKHO IIPENCTABUTDL CIIEMY-
10ImuM 06pazom:

OCHOBHBIM BSHEPTETUYECKUM CyOCTPATOM KJIETKH SIBJIAIOTCS YIJIEBOZBL. VX
IIpeBpallleHue C LEeJIbI0 MIOJIy4eHUA SHEPTUU IIPOXOAWUT B 3 aTamna. Ha nepsom
aTare — MOATOTOBUTEIBHOM — IMOJIMCAXapUBl PACIIEIIAIOTCA 1O MOHOMEDOB,
HaIIPUMED [VIIOKO3HL. Best SHEPTHA JAHHOTO 3Tara BEICBOOOKIAETCA B BUIE TEILIA.
Ha Bropom aTame karabonnsma — aHa3pOOHOE PACIIEITIEHUE — ITPOUCXOIUT
pacliieryieHue IJII0KO3bl B OTCYTCTBUU KHCJIOPOJIA, TIPU YUaCTUH (PEPMEHTOB, 10
ZIBYX MOJIEKYJT TUPOBUHOTPasHOH kucoTel (C3H403) — mpotiece, Ha3bIBAEMBIN
r7IUKOIU30M. 40% 5HEPTHH, BBICBOOOKIIAEMOM TIPY TJIMKOJIH3€E, OTKIIABIBAETCS
B Buzle Makpoapruueckux cpsazedt AT® (ameHO3MHTPUGDOCHOPHON KUCIIOTHL).
OcrasnbHble 60% 3HEPTUU BBIAEISAETCA B BUZE TEILIA.
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J171s1 a3pOOHBIX OPraHU3MOB XapaKTepeH TPETUH 5Tall SHEPTETUUECKOTO Me-
Tabonu3Ma — IOJIHOe aspoOHOe paclllellyieHre, WiIK KJIeToYHoe JAblxaHue. Ha
JJAHHOM 3Talle IIPOLyKThl BTOPOT'O 3Tarla PaCIIelyIAoTes B MUTOXOHAPHUAX /10 KO-
HeuHbIX TpoaykToB: CO, u H,O. 55% sHeprun, BEICBOOOXKIaeMOU Ha 3TOM STarle,
OTKJIaZbIBaeTcs B 36 Mosekynax ATO.

SHepreTHUecKrH 6aylaHe pacIerIeH s OTHOM MOJIEKYJIBI IJTIOKO3bI B TPEX ATarax
kataborusma coctassaeT 38 monexyn ATO (C.H,,O, + 60,—6CO, + 6H,0O + 38ATD).

[Tpy HEO6XOZNMOCTH (ZiedHUITUTE YITIEBOAOB B ITUILIE), PACIIIEITIEHHIO C LIETIbIO
TIOJTyYeHNA SHEPTHH I0[BEPTaloTCs JIUMUALL M 6eky. Tak, IIpu pacIienieHuu
OZIHOM MOJIEKYJIBI >KUPHOW KHUCJIOTH cuHTe3upyercs 51 monexyna ATO.

CyI.IJ,HOCTb nnacTuyeckoro metabonusma
IInacTuuyeckuii MeTaboIU3M y aBTOTPO(dOB

CxeMaTHUEeCKU TUTACTHUECKUNE METaboIM3M Y aBTOTPOGMOB MOKHO TIpeZiCcTa-
BUTH CJIEAYIOIINM 00pa3oM:

Heopz2aHu4vecCKue sewecmaea

(buonoauueckuil cuHme3s)
MOHOMePbBL » MAKPOMO.1eKY1bl meaa

(domocunmes, xemocunmes)

DoTOoCHHTE3. 3eJIeHble DACTEHNUA CUHTE3UPYIOT OPTaHUYECKHE BEIECTBA U3
HEOPraHWYeCKUX B IIPUCYTCTBUU COJIHEYHOT'O CBETA — IIPOLlecc, Ha3blBaeMbll o-
TocuHTe30M. OH ITPOTEKAET B XJIOPOIJIACTAX B 2 CTaIUAXK: CBETOBOM 1 TEMHOBOM.
B cBeTOBOH cTazmu MPOUCXOAUT (DOTOTU3 BOABI (PACIIIEIJIEHHUE MOJIEKYITB BOZBI
T107] BO3ZIEUCTBUEM CBETA), B Pe3yJIbTaTe Yero 00pasyroTces MOHBI Bozopoga H+,
BBICBOOOXKZIAETCA KUCJIOPOA M 3aracaercs sHeprusd B Buze AT®. B temHOBOHM
CTaJINU DHEPTHUsA, HAKOIJIEHHAsA B CBETOBOM CTAa/IUU, UCIOJIBb3YETCA JJIs CHUHTE3a
r1oko3el U3 CO, 1 H* B cepuy KOMIIEKCHBIX peaKIUH, TPOTEKAOIINX B IIPUCYT-
crBuM dhepMeHToB. CyMMapHOe ypaBHeHHUe (POTOCHHTE3a MOKHO IIPEJICTaBUTh B
VIR 600, + 6H,0 — 1 ¢ 1,0, + 60,

xnopodunn
Pogp (enroxo3a)

4{ Crapum poToCMHTE3a I

A4 A4

[ CBeToBas ] C TemHoBas ]

v v
e N
MpoxoAunT TONIbKO Ha CBETY Peakuun npoxoaaT 6e3 yuyacTtus ceeTa
. + + )
SHepruA 3anacaerca B pesysb- SHepruA 3anacaerca B pesynbrate crHTe3a ATO 1
Tate cnHtesa ATO n HA®H. HAO®H pna ¢ukcauum CO, B NpocTble YrieBoAbl -

B pe3ynbTate ¢poTonvsa Bogbl MOHOCaxapuapl. B pesynbrate fanbHenwmx npespatye-
o6pasyetcs O,, KOTOPbIil BbIBO- HuI obpasyeTcs roko3a CsHq,06, 13 KOTOPOU NYTEM
JAUTCA HapY»Ky Un NCMOJb3YeTcs NoNMMepr3aLIN CUHTE3UPYIOTCS CIIOXKHbIE MOMMcaxa-

KNeTKoW Ans AbIXaHuA. puabl U Apyriie opraHMyecKre BelecTsa.

J
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Y3Hatime 6onbwe

MpPoAyKTUBHOCTb CEMbCKOXO3ANCTBEHHBIX KYNIbTYP 3aBUCUT OT MHTEHCUBHOCTM GOTOCUHTE3],
06YyCIOBNEHHO BHYTPEHHUMI 1 BHELWHUMM dpakTopamu. ONTrManbHbIMU ycnoBuamu ans ¢boTto-
CUHTe3a ABNAITCA CiefyoLe.

1. JlocTaTouHasn 0CBeLleHHOCTb, KOTopas JOCTUTaeTCs onpefeneHHON MNIOTHOCTbIO MOCEBOB.

2. YBenuueHue copepxanua CO,. B atmocdepe cofepxutca 0,03 % CO,, a poTocMHTE3 NpoTeKaeT
6onee 3¢pdekTMBHO NpY KoHLeHTpaumun CO, fo 0,1 %.

3. AneKBaTHOe MHepasibHOe NiTaHue. 3HaHVe I BHeIpeHMe YCII0BUI, HeOOXOANMBIX [15 YBENMUYEHUA
NPOAYKTUBHOCTY GOTOCKHTE3], MO3BOJIAET MOBbLICUTD YPOMANHOCTb CENIbCKOXO3ANCTBEHHDIX KYJIBTYP.

XeMOCHHTe3 IIPeZCTaBIIAeT COO0M CUHTe3 OPraHWYEeCKUX BEIECTB U3 He-
OPraHUYECKUX, C UCIIOIb30BAaHUEM SHEPTHH, BBIIEIAEMON B PEAKLIMU OKUCTIEHUS
BEIIIECTB, B IIEPBYIO OUepelb HEOPraHUYECKUX. DTO CaMbIH JPEBHUU TUIl aBTO-
TPODHOTO MUTAHUS, XaPAKTEPHBIHN J/IsI OOJIIITHHCTBA OaKTEPUL.

ILnacTnueckuii MeTaboIN3M y rereporpodon
CxeMaTHYeCKH TIJTAaCTUUECKUU MeTaboIM3M y reTepoTpodoB MOKHO 0TOOpa-
3UTh CJIEAYIOIIUM 00Pa3oM:

[ KneTtka + sHeprusa j
¥ ¥ ¥
[ [nioko3a ] [ AMWHOKNCNOTbI [MnUepvH 1 XnpHbIE KNCNOTbI ]

7 ¥ 7
C Yrnesofbl opraHusma ] [ benkun opraHusma ] [ MKupbl opraHusma ]

[ |_J'IVIK'0I'EH ]

KVBOTHBIE CUHTE3UPYIOT OEJTKH, JKUPHI, YIJIEBOABI U IPYTUE OPraHUYecKUe Be-
I1eCTBa, HEOOXOZIMMBIE /711 MX JKUBHENEATENTBHOCTH, U3 TIPOIYKTOB U TIPY YIaCTHH
SHEPIHUH, IT0JTyYaeMOH IIPH PacIiazie MUTaTeIbHBIX BEIIIECTB, COZEPIKAIIIMXCA B TTHIIIE.

BzaunMocBA3b MEXKNY KaTa0o/IM3MOM M aHA00JIU3MOM

Anabonmyeckue 1 kaTaboTmdecKye IIpoLecchl

TECHO CBSA3AHBI MEKZy cOBOMH: Bce PeakIiUy aHa- Karabonuam  £T2
6oJTH3Ma HyKIAIOTCA B SHEPTUH H ChIPbE, ITPEZIO- T
craensemsix  karabommuecknmu npoueccavn. @0 @@ o @
STH, B CBOIO OY€pe/Ib, IIPOTEKAIOT JIUIIIb IIPH yua- L=
cTHM PEePMEHTOB U TOPMOHOB, CHHTE3UPYEMBIX B pnabomon ATO
aHabOTMIECKHUX TIPOIIeCCax.

B opraHMsMe 5TH 7Ba Ipoliecca HAXOMATCA B AMHAMHUYECKOM DAaBHOBECHH.
Tak, B C/Iydae TOJIOfa, HeZloCTaTKA MTHIIM WK e MasIoKaJIOPHHHOCTH, B Opra-
HH3Me ITpeobIaialoT KaTabosIdecKe IIPOIecchl. B pesysibTaTe, OpraHH3M pac-
XOZIyeT CBOM 3aIlachl, UTO ITPHBOUT K HCTOILIEHHIO, a HHOTYA U K CMepTH. Bripa-
»KeHHOe TIpeoblaZiaHre aHab0II3Ma MOKET IIPUBECTH K O3KUPEHHUIO.

Y3Halime 6osbwie

B 3aBMCUMMOCTM OT NCTOYHMKA SHEPTUK, YINIepoAa U JOHOPA SNEKTPOHA BbIAENAT HECKONbKO
rpyrnn opraH1M3mMoB, NPeACTaB/IEHHbIX B HUXKeceayioLlel Tabnuue.




Krnaccundukanysa opraHu3MoOB 110 TUILy MeTa0o1u3Ma

UcTouHnK [JoHop
WUcTouHuk yrnepopa | Tun metabonusma Mpumepbl
SHepruu | NeKTpoHa yrnepon pumep
OpaaHu- OpeaHuyeckue gewjecmead | ©omoopza+Hozeme-|HekoTopble LinaHobaKTepuu, ranobak-
e — - 2emepompodel pompodbl Tepum
Camatr BEWECMBA |y, noxucribiti 2a3 (®omoopzaroas-  |Pepkuid TN MeTabonM3ma, XxapakTepeH
o 0peato — asmompogp mompocebl HeKOTOPbIM MyprypHbIM 6aKTepUAM.
HbIli CBET
- ®omo Heopea- | OPeaHuveckue seujecmsa  Comorumozere- | HeKoTopbie nypnypHbie, seneHbie
P — - 2emepompocpel pompochbl UmMaHobakTepun
BEWECMEA |y, noxyycrtbiii 2a3 ®omonumoasmo- |Bbliclune pacTeHus, LnaHobaKkTepum, BOJO-
LY —asmompog mpogei pocnu, NypnypHble 1 3eneHble baktepun
Opeanu- OpeaHuyeckue sewecmeaa | XemoopzaHozeme- |MKMBOTHble, rprbbl, 6ONbLINMHCTBO
q‘fc «ue - 2emepompochel pompocbl MWKPOOPraH13MOB-pefyLieHTOB
; OKmMcneHne TPYAHOYCBOAEMbBIX BELLIECTB,
SHeprusa BEWECMEA |y, ok yctbiii 2a3 XemoopzaHoasmo- PYAHOY u
- 0p2aHo Hanpumep paKynbTaTUBHbBIX METUNOTPO-
XUMU- - asmompoc mpocel e
! LMX MYPaBbUHYIO KNCIOTY
YecKumx
" OpeaHuyeckue sewsecmeaa | Xemosiumozemepo-
piae';":)“” Heopeaa- _ 2’; Mepompo d;b,u‘ mpodbi p BopopoaHble 6aktepun
HuyYecKue pomp: P
. »KenesobakTepuu, BojopofHble 6aKTe-
sz%e;’;;nsa Yenekucnwili 2a3 Xemonumoasmo- DM cepo6aK$epv’m fvnr::mnd)mumpyno-
B —asmom mpocol ! ’
asmompog pog e 6aktepun

DopmMaTUBHbIN KOHTPOJIb 3HAHN

1. O6bACHUTe CnegyloLe TePMUHbI:
accUMUNALMS, KaTabonnam, aBToTpod, reTepoTpod, aBTOXEMOTPO.
2. 3anonHuTe Tabnnuy B TeTpagu.

Mnacmuyeckuli Mema6onusm y Kpumepuu lMnacmuyveckuli Mema6onusm
pacmeHrul P P Y XKUBOMHbIX

NcTouHNK yrnepoga

BblgeneHve kucnopoaa

Hanuuwne cseta

3. BbibepuTe [1, ecnu yTBepXKAeHMEe NpaBUIbHOE, €/ HenpaBuibHoe - 6yKBy H.
AprymeHTnpyiite cBoi Bbi6op.
M H Tpwv pacwenneHny o4HON MONEKyY bl KUPHOW KACIOTEI CUHTe3MpyeTca 51 monekyn ATO.
M H MoHomepamm 6enkoB ABNAIOTCA aMUHOKMCOTHI.
M H [puv aHa3pobHOM paclienneHny rioko3bl CUHTe3unpYoTca 38 Monekyn ATO.
M H ®oTocnHTe3 — 3TO peakLma NNacTMyeckoro MeTabonmama y pacTeHni.

4. Hanpute nuwiHee. ApryMmeHTUpYITe CBOI BbIGOP.

A
a) CMHTE3 OenKkoB
6) pennukauma HK
)

r) CUHTE3 INNNLOB

B) CMMPTOBOE OpOXeHNE

b
a) KpUCTbI
6) prbOCOMbI

B) KombLesas [HK
r) nuHenHas JHK

5. YctaHoBuTE ABa COOTBETCTBUA U TPU OTJNINUYNA MeXAY aHa3p06HbIM AblXaHnem (rnnkonuns)

1 @3PO6HbIM.

6. CocTaBbTe, MCMOJb3Ys AOMONIHUTENbHYIO IMTEPATYPY, MUKPO-3cce Ha Temy «Ponb nonoeoro
Pa3MHOXXeHA B 3BOJIOLMM XKMBbIX OPraHM3MOoB».
7.TpuBeauTe No ogHOMY NpuMepy rpuba 1 6aktepun, AN KOTOPbIX CBOMCTBEHHO GpoXKeHue.
HaszoBuTe TN 6poXkeHus.
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Pa3MHOMeHMe KNBbIX OPraHM3MOB

PazMHO:KEHHE — 31M0 CNOCOGHOCMb HCUBLIX OP2AHU3MO8 80CNPOU3-
800umbv cebe nodoOHbBLX, 0OECTIEUNBAS TEM CAMBIM CYIIIECTBOBAHUE JKU3HU Ha
3emite. MI3BecTHBI 1Be GOPMBI Pa3MHOKEHHUS: Hecnoioe v noaosoe.

becnonoe pasmHoxeHne

[Tpu GecrioIoM pa3MHOMKEHUHN YUACTBYET TOJIBKO OHA POJIUTEIILCKAS 0COOb.
[Tpu 3TOM 06pA3YIOTCSA UAEHTUYHBIE el TOTOMKHU (KJI0HBI). KitoHMpoBaHMe IIu-
POKO PacIIpOCTPaHEHO y PACTeHUH, OakTepuH, rprbOB, a SKCIEPUMEHTATBHBIM
yTeM OBUIO TIOJTYYeHO U Y HEKOTOPBIX BUJIOB JKUBOTHBIX (JIATYIIIEK, OBELI, KOPOB).
/13BeCTHBI HECKOJIBKO (hOPM OeCIonioro pasMHOKEHUA: Npsamoe deseHue, Cno-
poobpa3osaHue, noukosaHue, 6e2emamueHoe Pa3MHOMNCEHLUE.

1. Zlenenue. dtuM criocoboM paszMHOMKAIOTCA OIHOKJIETOUHBIE OPTaHW3MBI
(améba, mHDY30pUA-TydEeTbKa, IBIJIEHA, OAKTEPUH U Ap.). DTU OpPraHU3MBbI-
KJIETKH JEJIATCA MPOAOJIBHO WX TOIMEPeYHO. BHavuasie MUTOTHYECKU ZIEJTUTCS
SIIPO, & 3aTeM ITUTOIIa3Ma U 000JI0UKa, ¥ B Pe3YJIbTaTe I0UEPHUE KIIETKH abco-
JIIOTHO UJIEHTHUYHBI POJUTENTLCKUM (puc. 2.1).

2. CnopoobpasosaHue. Criopel ABJIAIOTCA OIHOKJIETOUHOU DPENPOAYyKTUBHOU
CTPYKTYpOH. B 3aBHCHMOCTH OT BHIA CIIOPHI UMEIOT XapaKTePHY0 GOPMY U Pas-
MEDBI, a IPOJIOJDKUTEIBHOCTD UX KU3HHU BAPbUPYET OT HECKOJIBKUX MHUHYT 710 25
Jsietr. O6pa30BaHUE CIIOP BCTPEYAETCS Y BOLOPOCTIEH, rpUO0B, MXOB, TTAIIOPOTHHUKOB.

Y3Hatime 6onbwe

HekoTopble ogHOKNETOUHbIe OpraHn3mbl (6aKTepry, BOGOPOCM, NPOCTELLME 1 AP.) NPU He-
671aronpUATHBIX YCIOBUAX MHLUMCTMPYIOTCA, 06pasysa yucmel — cnopbl BbiknuBaHuA. bnarogaps
VHLMUCTMPOBAHMIO OHY COXPaHAIOT »KM3HECNOCOBHOCTb ANNTENbHOE BPEMS.

B zaBucrMocTH OT MecTa 06pa30BaHUs PA3INIAIOT 9K30CNOPbL U 9HOOCNODYL.
SK30CIOoph! 06pa3y0TCs Ha ITOBEPXHOCTH OPraHOB, KOTOPHIE HA3BIBAIOTCA KOHUOU-
ogfopamu, a CaMH CIIOPbl — KOHUOUSMU. DHIOCIIOPHI 3aPOKIAIOTCA BHYTPH CIIELH-
JIbHBIX OPTaHOB — CIIOPAHTHEB, a CAMH CIIOPBI HA3bIBAIOTCS CNOPAH2UOCNOPAMU.

B 3aBHCHMOCTH OT TIOJBUKHOCTH Pa3/IMUAIOTCA MOOMJIBHBIE CIIODHI,
300CNOpPbL, y KOTOPBIX MUMEIOTCS PECHUYKU WIN JKTYTUKU, W HEIOJIBIIKHBIE
CIIOPHI — AN/1QHOCNOPYL.

3. IlouxosaHue. I1pu MOYKOBAHUU HOBBIA OPraHU3M 0Opas3yeTcs B BUZIE BbI-
pocTa Ha Tesle MAaTEPUHCKOT0 opraHusMa. 1o oCTHKEHUH OIIpe/ie/IeHHBIX Pa3-
MEPOB BBIPOCT OTZIEJIAETCS, CTAHOBACH CAMOCTOATEIbHBIM OpraHu3MoM. [ouko-
BaHUE XapaKTEPHO I THUAPEL (puc. 2.2), Kopasia, IPOXKIKEH U JIp.

4. BecemamueHoe pa3mHodceHule OCHOBAHO Ha pereHepariny — CliocCOOHOCTU
OpraHM3MOB BOCCTAHABJIMBATh yTpadeHHble yacTu. OHO XapaKTepHO /Jid pac-
TEHUH U OCYIIECTBIIAETCA (parMeHTaMU BETETATUBHBIX OPTaHOB, HA3BIBAEMBIX
YepeHKaMu, WY CIelNaIbHBIMU BET€TaTUBHBIMU OpraHaMU — AYKO8UUAMU,
KAYOHAMU, KOpHesUWaMU.

2.2. Pa3aMHOMXeHMe »KMBbIX OPraH13MOoB 17



IIpakTHueckoe NpUMEHEHUue
BEreTaTUBHOTO  Pa3MHOKEHU.
[Tpu BBIpAMBAaHUK PA3TTUYHBIX KyJIb-
TYPHBIX DPaCTEHUH IIIMPOKO IIPUMEHs-
I0TCA  CTIEAyIOIIE MCKYCCTBEHHBIE Me-
TOZBl ~ BETETATUBHOTO  Pa3MHOKEHUS:
0meooKamu, YepeHKaMu v NPUBUBKOLL.

Pasmnodcenue omeoodxkamu pak-
TUKYIOT JUIA BETeTaTUBHOIO Pa3MHO-
JKEHUs KPbDKOBHUKA (puc. 2.3-1), cMmo-
ponuHbL, BUHOrpaza 1 ap. C aToH 11eIbI0
BRIOMpalOT 0OoJiee  JUTMHHBIA  TIO0ET,
IpUrUOaIOT €ro K 3eMJIe U IIPUCHIIAIOT
BJIQKHOW TIOYBOM. 3a OAWH BETeTally-
OHHBIF TIEPUO]] HA OTOM YYaCTKe 11obera
obpazyrores MpuaaTodHble KOpHU. OT-
ZieT1sis 1I06er OT MAaTEPUHCKOTO PACTEHUSA
Y TIEPECKUBAS ETO B PYTOE MECTO, T10-
JIyJaloT HOBOE PACTEHHE 3TOTO BHIA.

YepenkosaHue TIPUMEHSETCA
IUI Pa3MHOMKEHUA MAJIUHBL, PO3H,
CUpEHH, KaCMHHA, CMOPOJWHBL U JIP.
C 5TOU 1IeJIbI0 TIOATOTABIUBAIOT KOP-
HeBBle, CTeOJIEBBIE, JIUCTBEHHBIE Ca-
’KeHIHI (puc. 2.3-2) ¥ BBICAXKUBAIOT UX
BO BJIQJKHYIO TIOYBY.

Ilpueueka 3axmo4yaeTcs B COENU-
HEHUU Npueos ¢ nodgoem. VCIomnb3y-
ercs 1711 pa3MHOKEHIS BBICOKOIIPOZIYK-
THUBHBIX U MOPO30YCTOMYMBBIX COPTOB
BUHOTPaJIa ¥ GPYKTOBBIX ZIEPEBLEB. [1071-
BOEM 11 (PPYKTOBBIX JIEPEBHEB MOTYT
CITY?KUTh OZTHOJIETHUE CA’KEHIIBbI, BBIPA-
IIEHHBIE U3 CEMSH AUKOTO peznka. Kop-
HeBas CHCTeMa ToZBOs Oosiee MOIIIHA,
MeHee TpeboBaTeTbHasA K TI0YBE, YCTOM-
yMBas K HU3KUM TeMIlepatypam. B ka-
YeCcTBe ITPUBOSA MOXKET CITY?KUTh YEPEHOK
WJTU TTOYKa PPYKTOBOTO ZIEpeBa, KOTOPOe
XOTAT Pa3MHOXKUTh. Harpumep, 9ToObI
MOJTyYUTh  KYJIBTYPHYIO — YEpeIlHIO,
HY)KHO TIPWDKUBJIATD UEPEHOK WIN
TOYKy C YEpEeIIHU COOTBETCTBYIOIIETO
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Puc. 2.1 lpamoe deneHue uHgy3opuu-mygenoku

R

Puc. 2.2 [oykosaHuey 2uopel

Puc. 2.3 Tunel 8e2emamueH020 pasmMHOXXeHUs
KpbIKOBHUKA: 1 — 0mB0OKamu; 2 — YepeHKamu

12 il
E

Puc. 2.4 Pa3Hble cnocobbl npususku: 1 — npususka
yepeHKamu: a) MemoooM NPUKIadbI8aHus; 6) e pac-
WesnuHy; 2 — NpuBUBKA NOYKOU-2/1a3KOM
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COpTa Ha CaKeHelT UKo ye- .
Nnpo0osbHbIl pa3pes Yepes 83pocsioe
penTHY. M3BECTHBI HECKOJIBKO KopeHb MOpKOBU pacmetiue

TUIIOB IIPUBUBOK. .
nonepeyHslli
Ilpususxku uepeHkamu paspes
(puc. 2.4-1) nipoBOZAT Bec-
HOU, [0 Ppa3BHUTUSA IIOYEK. A “ZZ .
o G5 KYCOYK
[IpyBOU COEIUHAIOT CO CTe-
O71eM TIOZBOSL, U BTO MECTO ==
’ > 0 %—»
TYrO TMepeBA3bIBalOT. Ecmu e
TIPUBUBKA ObLIa BBHITIOJTHEHA 8bIPAWUBAHUE KYCOUKOB
8 numamesbHoU cpede

MTPaBWIbHO, TO MPOUCXOIUT
CpacTaHue IIPUBOsSI C IIOA- Puc.2.5 PasmHoxeHue Mopkosu MemoOoM Kysbmypbl MKAHU
BoeM. B 3aBHUCHMOCTH OT Ccriocoba CoeIMHEHMSI ITPUBOS C ITOZIBOEM, ITPUBUBKA ObIBAET
8 pacuwenuHy, nod Kopy, COAuMceHueM Wi MemoooM KONYASyuU.

IIpususka nouxotl (puc. 2.4-2). Bo BTOPO# ITOJIOBUHE JIETA OT ILIOJIOHOCSIIIETO
JlepeBa OTPEe3aloT MOJIOZON Tober (OIHOTONUYHBIHN). JIMCThS YAAIIAIOT, OCTABIIAA
TOJIBKO YEPEIIKH, U BBIPE3AIOT TIOYKM C TOHKUM CJI0eEM KOpbL. Ha cTBose monBost
OCTPBIM HOKOM HAZIPE3AI0T KOPY B BUJIE OyKBEI T, OTENAA e€ OT APEBECUHBL. B 2Ty
pAacIIeSTUHY BCTABJIAIOT ITPUTOTOBJIEHHYIO ITOYKY. MECTO ITPUBUBKY TYTO IIEPEBS-
3BIBAIOT, OCTABJISAS CBOOOMHBIM UEPEITIOK. Ec/in MprBHBKA BHITIOJIHEHA TTPABUJILHO,
yepes 2-3 HeZle U IIPUBOU CPACTAETCS C TIOZIBOEM, CTIEAYIOIIIEN BECHOM M3 TIOUKH BBI-
pacraer 1106er, a 9epes 2-3 rozia — JE€PEBLIE.

Pa3mnodiceHue pacmeHuil kyabmypoil mkaHelil. B Hacrosiee Bpems
pacTeHUs BBIPAIIMBAIOT W3 KJIETOK, IIOMEIIEHHBIX B CIEIUaJIbHYI0 ITHTa-
TEJIbHYIO Cpely. DTOT METOJ, Pa3sMHOXKEHUsS pacTeHHUU, Ha3bIBAEMBIH KUY.1b-
mypoil mkaHeil, IPaKTUKYIOT ITPY BBIPAIIIUBAHUY OPXUZEU, KaPTODEd, MOP-
KOBH, JKEHBIIIEHS U T.Z. MeToz 0bafiaeT psAoM IIPEUMYIIECTB: TOTydeHHbIH
ITOCaIOYHBIM MaTepHaJl SABJISIETCS CTEPUIIbHBIM, He 3apakeH pa3IudHbIMU 60-
JIEBHETBOPHBIMU MHKPOOPTaHU3MaMHM; TaKUM CII0COOOM HOBBIM COPT MOYKHO
PasMHOKUTDE 3(PDEKTHUBHO U B KpaTyaumuii cpok (puc. 2.5).

NMonoBoe pasmMHOXeHune

ITosi0BO€E pasMHOXKEHUE KUBOTHBIX TIPEIIOJIAraeT yIacTre IByX pasHo-
TIOJIBIX 0CObeH — JKEeHCKOM M My»KcKot. Karkmasd u3 Hux obraziaeT ClieliaibHBIMU
OpraHamM¥ pa3MHOKEHUs (AUHHUKU Y CAMOK U CeMEHHUKU Y CAMIIOB), B KOTOPBIX 00-
PasyIOTCSA TIOJIOBBIE KIIETKU (2amembl): B AMYHUKAX — AUUEKAemKU, B CEMEHHUKAX —
cnepmamo3ouodst. CoenHeHNE TIOJIOBBIX KJIETOK Ha3bIBAETCA 0110001ME0PEHUEeM,
KOTOpOe OBIBAET HAPYHCHBIM WITH 8HYMpeHHUM. [Ipu Hapy>KHOM OIUIOZIOTBOPEHUH
TIOJIOBBIE KJIETKU BBIIEJIAIOTCSA B BOZy (PBIOBI, 3eMHOBOIHBIE), TZIE U COEMMHSIOTCS,
a TIpY BHYTpPeHHEM (IITULIBL, PENTIUINH, MJIEKOIUTAIOIIVE) COENMHEHNE TTOJIOBBIX
KJIETOK TTPOMCXOJIUT BHYTPH MATEPUHCKOTO TeJIa. B pesysibrare OroioTBOPeHHst 00~
pasyercs 3ueoma. IIpu BHyTPEHHEM OIUIOZIOTBOPEHUH 3HUTOTA MOXKET Pa3BUBATHCS
BHE TeJIa MaTepH (Atiyexaadyuue KUBOTHBIE — OHH OTKJIAIBIBAIOT ANIIA, U3 KOTOPBIX
Das3BHBaeTCs HOBBIM OPraHU3M) WX B TeJle MaTepH (dcu80podsauiie JKUBOTHEIE).
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Y3Halime 6osbwie

B npupoge BcTpeuaoTca u Aliyexusopoodujue Buabl (FEKKOHbI, ragloku, CKOPMUOHDI). Y HuX
OnNnoAOTBOPEHHOE ANLIO OCTaeTCA B ANLIEBOAAX A0 Pa3BUTUA SMOPMOHa. [leTeHblw BbilynaseTca
13 Afila cpasy e nocne ero Bbixoda 13 Tena matepu. Oco6bIM TUMOM MOMOBOrO Pa3MHOXKEHMSA
ABNAGTCA NapmeHo2eHe3 — Pa3BUTUE HOBOFO OpraHn3ma 13 HeoNnnof0TBOPEHHON ANLEKNETKN.
Mpw napTeHoreHe3e 06pasyioTcs 0cobM TONbKO OJHOIO NoJa — MY»CKOro (Kak nckntouveHune XO)
WM XKeHCKoro. BcTpevaeTtcs y nuen, MypaBbeB, AadHUI 1 Ap.

ITos10BOE pa3sMHO:KEeHHE PACTEHUI TAKKE COITPOBOXKAAETCA (hOPMUPOBa-
HUEM U COeIMHEHNEM TT0JIOBBIX KJIETOK. YKeHCKas 10s1oBast KJIeTKa paCTeHNH TaKKe
HA3BIBAETCA AllUeK1emKoll, a My»KCcKasi — cnepmamo3oudom (y MXOB, ArOpoT-
HUKOB) WU cnepmuem (y TOJIOCEMEHHBIX U TOKPBITOCEMEHHBIX ). PA3BUTHE [TOJIOBBIX
KJIETOK ITPOUCXOZIUT B CIEIMAITBHBIX TIOJIOBBIX OpraHax. [NIeKIeTka y MX0B U Ia-
TIOPOTHUKOB (DOPMHUPYETCS B aPXETOHMAX, Y ITOKPHITOCEMEHHBIX — B 3aPOJIBIIIIEBOM
MeEIIIKe 3aBSA3H, CIIEPMATO30HIbl — B aHTEPUIMSAX, & CIIEPMHU — B IILUTBIIEBOM 3€PHE.
/13 3UroTEl MXOB U TAIIOPOTHUKOB PA3BUBAETCSA CROPOPUM, A Y TOJIOCEMEHHBIX U
TIOKPBITOCEMEHHBIX — CeMst, KOTOPOE Y TIOKPBITOCEMEHHBIX 3aIIUITIEHO 11/1000M.

DopmaTUBHbIN KOHTPOJIb 3HAHN

1. O6bACHUTE cnefytoLme NOHATUA: ONIOA0TBOPEHME, 3UroTa, AMLEKNETKa, CNepMaTo3om, CepMuiA.
2. AccouuupyiiTe NOHATUA U3 cToN6mKoB A n b:

A b
a) KMBOPOAALLME XKNBOTHbIE 1. 3mesn
6) AnUeKnagyLwme XnBoTHble 2. Kut
B) ANLIEXMBOPOAALLME XNBOTHbIE 3. TIMHrBKMH
r) NapTeHOreHeTMYeCKoe Pa3MHOXEHNE 4. TpyTeHb y nuen

5. Camka gadHun
6. AepuLia 0bbIKHOBEHHAS
3. MpepacTaBbTe CXEMAaTMUYHO TUMbI OMIOAOTBOPEHMUA Y XKUBOTHbIX U pacTeHuir. MNpuBeguTte
npuMepbl AnA KaXaoro Tvna onjiofoTBOPEHUA.
4. MpocmoTpuTe crepyiowlee BUAEO U:
. — MaeHTVOULMPYIATE TUMbI CTECTBEHHOTO W UCKYCCTBEHHOTO Pa3MHOXEHWA Y PAacTEHI;
%‘u — 0OBACHUTE MPUHLMM MONOBOTO PA3MHOXEHMA KyNbTYPHbBIX PACTEHWIA;
: @g — npennoxute (Ha noctepe) 6onee BbIrOAHYIO TEXHONOMMIO BbIPALUMBAHWA OAHOMO
CEd e BMAA KyNbTYPHOIO pacTeHus.
5. Hanpute nuwiHee. AprymeHTUpYiiTe cBol BbiGop.

A b
a) cnopdl a) KopHeswLLe
6) NnoYykoBaHme 6) knybeHb
B) OM/I0AOTBOPEHME B) YepEHOK
r) npAMoe bnHapHoe feneHve r) nyKoBMLUa

6. CpaBHUTE MONIOBOE N HEMOJIOBOE Pa3MHOXKeEHMe, MPUBeAA 2 COOTBETCTBUA U TPU OTINYUA.
7. N3yuenne cnyuas. LisetoBogy npennoxunn odopmmts knymoby Ha ydactke B 10 M2 [0 xenaHuio
3aKasuuka, Knymba AomkHa ObiTb HenpepbIBHOTO LiBeTeHud. [locoBeTyiTe LBeToBOY:
— KaKkoW hopmbl IOKHa ObITb Kym6ba;
— KaKue BUAbl, COPTa JEKOPATMBHBIX PACTEHUM MOXHO UCMOMb30BaTh B AAHHOM CJTyyae;
— KaKOoW TN PasMHOXEHVA NPefNoYTUTENbHEE 1A STOW Lienw;
— Kak pacnpefenuTb pacTeHns Ha kiymbe B COOTBETCTBMUM C NPaBUIamMM COYETaHMA LIBETOB.
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PocT 1 pa3BuTHE OPraHN3MOB

VI3mMeHeHwUs, IpeTepIIEBAEMBIE YKUBBIM OPTaHU3MOM C MOMEHTa ero 06paszo-
BaHUA U JI0 er0 CMEPTH, IIPEZCTABIIAIOT ero UHOUBUJYaNbHOe pa3sumue, Hasbl-
BaeMOe OHIMO2eHe30M. B OHTOreHe3e opraHnsM IOZABEPKEH IIPOLIeCcaM pocma
U pazsumus. Ilon pocmom nopasyMeBaroTCs KOAUYECME8eHHble USMEeHEeHU S,
IIPOUCXOZSAIINE B OPTaHU3ME, a TI0Z] paszsumuem — kauecmeeHnHble (mubdepeH-
[[MaIys TKaHeH, OpraHoB, [10JI0BOe CO3PeBaHMe U AP.). TU JiBa [Ipoliecca IIpoTe-
KalOT OJTHOBPEMEHHO: 110 Mepe YBEJIMYEHUs MACChl TeJla YCKOPSIOTCA ITPOLIECCH
mubdepeHnranvy. B oHTOreHe3e opraHu3Ma pas3IMyaroTCs [Ba IIEPHOZA Pas-
BUTHA: IMOPUOHANBHDBLIL K NOCMIMOPUOHANBHDILIL.

UHpanBuayanbHoe pa3BuTme LBETKOBbIX pacTeHUNN
AMOpPHOHAIBHBIN IEPUO/I PA3BUTHUA IIBETKOBBIX PACTEHH

OTOT MEePHOZ HAUMHAETCA ¢ APOOJIeHHsA 3UTOTHl B FEOMETPUUECKOM ITPO-
rpeccuu (puc. 2.6): Kakaas U3 2-X KJIETOK, 00Pa30BaBIINXCS TIOCIIE TIEPBOTO
JleJIeHus, TIOJIBEPTaeTcsA B CBOIO Odepesb ZIEeJIEHUIO, IIOTOM JIEJIUTCA KaXK[asd U3
KJIETOK, [IOJTyYEHHBIX IIPH 5TOM JIeJIEHUHU, U T.J. YBeJIMYeHHEe MaCcChl KJIETOK CO-
IIPOBOKZIAeTCs UX AuddepeHIInanrel Ha TKAaHH U OPTaHbl, U3 KOTOPBIX 06pasy-
IOTCS COCTaBHBIE YACTH 3apOJIBIIIIA: NOveuka, cmebenek, KOpeulok, cemsaoonsl.
OMOPHOHAIBHEIN TIEPHOJL PA3BUTHA Y LIBETKOBBIX pACTEHU! 3aBepliaeTcs obpa-
30BaHMEM CEMEHH, 3aIUIIEHHOTO IJIOZOM.

ITocTaMOPUOHATBHBIN MEPHOJ PA3BUTHSA IIBETKOBBIX PACTEHUH

B 110CcTaMOPHOHATIBHOM Pa3BUTHH IBETKOBBIX PACTEHUI BBIIETIIOTCS TPH CTA/IHH:
1) 18enanvHan (npeceHepamueHasn, i 0e8CMeeHHAas) — OT IIpopac-
TaHUs CEMEHHU ZI0 TIEPBOTO LIBETEHNA, HA3bIBAEMAs €Ille CTAIUEN IIPOPOCTKA;
2) 3peaocmu (2zeHepamueHas) — OT TIEPBOTO JI0 TIOCTIEAHETO ITBETEHUS;
3) cmapenusa (nocmzenepamueHasn, Wi CEHUAbHAS) — OT TIOCTIETHETO
[[BETEHUS JI0 OTMUPAHUS.
BHemHve M3MeHEHUs pPACTEHUs B IEPUOJl PA3BUTHSA U3 CEMEHH OIIperie-
JIAIOTCA Kak ¢hasvl paszgumus. B mocTaMOpHOHATIBHOM PAa3BUTHU JIPEBECHOTO

3apo,qb|u1e3b||7| MeLUIoK

3aBA3b cemagonun

noyveyka

KopeLwoK

0.,

cemMAsavYaTok 31UroTa

cemA

Puc. 2.6 Pazsumue 3apo0biwiay ysemkoabix pacmeHuli
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pacTeHus BBIAETAIOTCA Creayoliue ¢basel: npopacmaHue cemeHu (noseaevue
npopocmia) — noseneHue AUcmves — pazguimnue ysemouHbslx nobe2o8 —
ysemeHue — 06pa3osaHue 10008 — CO3Pe8aHuUe CeMSH.

dazkel, uepes3 KOTOPbIe MPOXOUT PACTEHHE OT PA3BUTHS U3 CEMEHH U 710 00-
paszoBaHUs HOBBIX CEMSH, COCTABIIAIOT YUKA pasdeumus. [ITUKI pa3BUTHs ITBET-
KOBOT'O PACTEHHsI MOYKET IIPOTEKATh OJIUH T'OJl, TAKUE PACTEHMS HA3BIBAIOTCSA 00-
HonemHuMmu (KyKypysa, mireHutia, gacoss u 1p.) (puc. 2.7). Y nyka, CBEKJIH,
MOPKOBU 3TOT IIEPHOZ, AJTUTCS 2 TO/Ia, TIOSTOMY OHU HA3BIBAIOTCS 08YAEMHUMU.
V nepeBbEB, KYCTAPHUKOB M MHOTHX TPABSHUCTHIX PACTeHUH (TIBIPEH, O/IyBAHUHK,
IIMOH U ZIp.) ITUKJT PA3BUTHsI 3aHUMAET HECKOJIBKO JIET U [IOATOMY OHH Ha3bIBa-
IOTCSI MHO201eMHUMU PACTEHUSIMH.

MHHI/IBI/I,U,yaHbHOG pa3BuTne XXKNBOTHbIX
AMOPHOHAIBHBIN MEPHO/ PA3BUTHUSA KUBOTHBIX

9MOpHOHAIPHOE Pa3BUTHE JKUBOTHBIX BKJTIOUAET TPH ATamna (puc. 2.8): dpob-
JNleHue, 2aCMpyAAyUs U OP2aHO2eHe3.

/[pob.aeHue COCTOUT B MUTOTHUECKOM JIEJIEHUU 3UTOTHI B TEOMETPUYECKOU
mporpeccu Ha OracroMepsl. [TocTerneHHO 61aCTOMEDBI PACIIONIATAIOTCSA B OZIUH
CJIOM M 00pasyIoT IOJILIH ITapuK — 6.1acmyay (OIHOCTIOWHBIH SMOPHOH), COCTO-
SIIIYIO U3 TI0JIOCTH (baacmouyens), OKPYKEHHOH CJI0eM KJIeTok (6aacmodepma).
I'acmpyasayua — 310 miporiecc 06pa3oBaHUA ABYXCJIOWHOTO WJTH TPEXCIIOWHOTO
aMOpUOHA. Y TYOOK M KHIIIEUHOIIOJIOCTHBIX 3MOPHOH Ha CTaIIUU TACTPYJIbI COCTOUT
13 2-X CJIOEB KJIETOK (3apOJBIIIEBLIX JINCTKOB): 9KMO- U aH0odepMbl. Takue Ku-
BOTHBIE HA3BIBAIOTCS 08YXCAOUHBIMU. Y IPYTUX MHOTOKJIETOYHBIX JKUBOTHBIX 00-
pasyeTcs U TPETHUH 3aPOIBIIIIEBLIN JIUCTOK — Me300epMda. DTH KUBOTHBIE Ha3bIBa-
10TCsE mpexcaotiHbimu. Ha sTare opeanoeeneza GopMUPYIOTCS TKAHU U OPTaHbL B
pesysbTate nubdepeHITHaliy KJIETOK 3aPOIBIIIEBBIX JINCTKOB.

SR /4

Puc. 2.7 Lukn pazeumus ¢paconu

2

3KTOAEpMA

6nacrtouenb 6nactogepma

nepBUYHbIN
pot

3UroTa 6naCTyna 6naCTyna B pa3spese racTpyna

Puc. 2.8 SM6puoHanbHoe pazsumue >XU8OMHbIX
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OMOPHOHATBHBIN IIEPHOZ, 3aBEPIIIAETCA POXKAEHHEM MOJIOLOH 0cobu (y MIeKo-
TIUTAIOIINX, [ITUL], PENTWINN ) WU TTOSBJIEHHUEM JIMIUHKHY (Y YepBer, MOJITTIOCKOB,
HACEKOMBIX, pbIO, ambubwuit). IIpofo/mKUTENbHOCTh SMOPHUOHATIBHOTO TIEPHOZA
BapbUpYeT B 3aBUCUMOCTH OT BHZIA: Y KypULbI OH JuinTes 21 1eHb, y cypka — 16
IHel, y yatiku — 60 nHel, y cyioHa — 660 fnHel, y uesioBeka — 9 MecsIeB.

ITocTaMOPUOHAIBHBIN NEPHOJ PA3BUTHUSA }KUBOTHBIX

C MOMeHTa POXKAEHUS WK BBUTYTIEHUA U3 SHI[A HAYMHAETCS MTOCTAMOPHO-
HAJIBHBIM [IEPHOJ] PA3BUTHA 0COOH, KOTOPBIHM BKJIIOYAET TPU dTalla:

* 108EHANBHBIU — OT POXKIEHNSA WIN BBUIYIITIEHUA IO MOMEHTA JIOCTHKEHU

TI0JIOBOU 3PEJIOCTY;

* 3peaocmu — aKTUBHOU TI0JIOBOH ZIEATETBHOCTH;

s CmapeHuA — C MOMEHTA ITPeKPallieH A pa3MHOKEHIsA 10 eCTECTBEHHON CMEPTH.

[. FOseHanbHbll aman pa3sumus HCUBOMHBIX MOXKET OBITH NPAMbIM
WU HenpambiM. B cydae npsimozo pazeumus (PenTUWINY, ITHLB], MJIEKOITUTA-
IOIIIME) BHOBD ITOSABUBIIIASICSA 0COOb 00JIaZIaeT BCeMU OpraHaMH, XapaKTEPHBIMHU 7T
B3pOCJION 0coOH AaHHOTO BUAA. KOBEHAIbHBIN IEPUOL Y STHUX JKUBOTHBIX CBOJIUTCS
K MHTEHCHBHOMY POCTY. Y HaCEKOMBIX, PAKOOOPA3HBIX, JIATYILEK, PBIO U3 SHIA BbI-
JIYTIIAETCS JIMYMHKA, YCTPOEHHAas IIPOLIle, YeM B3POCIIBIN OPraHU3M IAHHOTO BUIA.
ATOT TUIT Pa3BUTUA HA3BIBAETCS HENPAMbIM, WIA C npespawjeHuem (MeTaMop-
dozom). [TpeBpallieHrie MOXKET OBITH HETIOJIHBIM WJTH TIOJIHBIM. B citydae Henos-
HO20 NpespaieHus JIMINHKA NHTEHCUBHO IIUTAETCH, paCcTeT U IIOCTENIEHHO JIMUH-
HOYHBIE OpPraHbl 3aMEIIAI0TCA OpraHaMU, XapaKTEPHBIMU /711 B3POCTIBIX 0COOeH.
AToT TUIT MeTaMOpd03a XapaKTePeH 1 PHIO, JATyIIeK (puc. 2.9) 1 HEKOTOPBIX Ha-
CEKOMBIX. B cityuae noaHoz2o npespawyerus (y 6abouexk, mues, oc U Ip.) TUIUHKA,
T10CJIE TIEPUO/Ia MHTEHCHBHOTO IIUTAHUA, TIEPEXO/IUT B HETIOABIIKHYIO CTAIUIO KY-
Koaxu (HUMOBI). B TeyeHuMe 3TOM CTaAWU JIMIMHOYHBIE OPTaHbl 3aMEHSIOTCA Ha
B3POCJIbIE U U3 KYKO/IKU BBIXOJIUT B3POCIIBIN OpraHu3M — umazo (puc. 2.10).

II. 3man 3peaocmu y pa3HBIX BUIOB XapaKTEPHUBYETCS PA3IMYHON TPOJOI-
JKUTEIBHOCTBIO: OT 2-3 4acOB y HACEKOMBIX JI0 2-3 JIeT — Y KapIIOBhIX, 14-18 teT —y
OCETPOBBIX U JI0 HECKOJIBKUX JIECATKOB JIET — Yy TOMyTasd. IHTeHCUBHOCTb pa3MHO-

Py JUYUHKA
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[liueknemku
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Puc. 2.9 HenonHoe npespauieHue y isi2ywKu Puc. 2.10 lNonHoe npespawjeHue y 6aboyku
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JKEHUS U YUCJIEHHOCTD TIOTOMCTBA TaKXKe CUJIbHO BAPhUPYIOT OT BUZA K BUy. Ha-
TIPUMeED, T/ ZIAeT 10 12 TOKOIEHWH B TOI, OTKIIa IbIBas 710 300 AUl B OZIHY KIIAZKY.

III. dman emapenus. 11ponOIKUTENBHOCTD YKU3HHU UHAVBUAYYMOB T€HETH-
YEeCKH 3aITporpaMMHPOBaHa, MO3TOMY B OIMpENeJIEHHBI MOMEHT HACTyTIaeT CTa-
POCTb, KOTOPast XapaKTePU3yeTCst TIOCTENIEHHBIM yracaHueM OyHKITUN BCEX OPTaHOB,
CHI)XEHUEM BOCIIPUUMYHMBOCTA U UYBCTBUTETBHOCTU COOTBETCTBYIOITMX OPTaHOB.
[TpoAOmKUTENTEHOCT JKU3HU YKUBOTHBIX PA3HBIX CUCTEMATHYECKUX TPYIIT KOJIe-
6J1eTCs B BHAUUTEIILHBIX ITpezesiax: oT 10 jieT y moxxaeBoro uepes 710 100 yieT y cioHa.

DopMaTUBHbI KOHTPOSb 3HAHWI

1. [laiiTe onpepaeneHne TepMnHaM: OHTOreHe3, POCT, Pa3BUTUE, PACTEHVA OHONETHYIE, ABYNETHIE,
MHOroneTHue, da3a Pa3BuTUA, UMK Pa3BUTUS.

2. CrpynnupyiTe >KNBOTHbIX MO onpeAeneHHOMY NPU3HaKY B TPU KOJIOHKN:
1) Kpokoaun; 2) nuena; 3) nArywka; 4) poiba; 5) capaHya; 6) ManCKuM XykK; 7) K1T; 8) nacTouka; 9) be-
nas amepyiKaHcKaa 6abouka.

3. MpakTnueckas pabora:
a) NoNoXuTe Ans NPOpPaLLMBaHNA B TP YallkK [1eTpK, 3acTeneHHbIX BNaxKHOW GunbTpOBanbHOM
Bymaroi, no 10 cemAH OBCa WK APYyroro pactenus; 6) noctassTe yalwky MeTpy B TEMHOE MeCTo
npv pa3Hblx Temnepatypax: 5-10 °C (8 xonoannbHuK); 20-25 °C (B komHate); 1 30-35 °C (B Tepmo-
CTaT). YBNaxKHANTE Nepnoamyecky CeMeHa BCeX TPeX BapUaHTOB OAMHAKOBbBIM KOMMUYECTBOM BOABI;
B) V3MepPANTE Kaxable TpW AHA ANMHY KOPHel 1 Noberos BCXOAOB BO BCEX TPeX BapuaHTax; r) 3a-
M1CblBalTe faHHble B BYAe Tabnvubl; B) onpegenuTe:
— BNAHKE TEMMEPATYPbl HAa POCT BCXOAOB;
— B3aMOCBA3b MEX[1Y TEMMNEePaTYPOI 1 BIAXHOCTBIO B MPOLIeCce NMpOpPaLMBaHsS CeMsH;
— Camble 6naronpvATHbIe YCNOBNA AN1A NPOPALLMBAHMA CEMSAH.

4. MpepacTaBbTe B BUAE CXeMbl TUMbl Pa3BUTKA HACEKOMbIX.
a) AOMNONHWTE CXEMY MPUMEPOM HAaCEKOMOTO AJIA KaXAOro TUMa PasBuTms;
6) CpaBHUTE MO TPEM KPUTEPUAM TUMbl PA3BUTUA HACEKOMBIX;
B) Ha30BWTe Honee NPOrpeccMBHbBIV TUM Pa3BUTYIA, NMPUBeAA MUHVIMYM ABa aprymMeHTa.

5. AccouumpyinTe NOHATUA U3 cTon6ukos A n b.

A b
a) OJHONETHWE PacTeHwA 1) UMK pa3BUTUA NPOTEKAeT OfNH rog;
6) ABYNeTHVe pacTeHua 2) BereTaTMBHblE OpraHbl CYLLECTBYIOT HECKOMBKO NeT;
B) MHOrONETHWE PacTeHNA 3) opraHbl Pa3MHOXKEHNA GOPMUPYIOTCA Kax /bl rof;
)

4) BereTaT1BHbIE OpraHbl 06Pa3yloTCcA Ha BTOPOW rof,

33TeM pacTeHve OTMUPAET,;

5) nepunog BereTaumm o4eHb KOPOTKII;

6) BereTaTVBHbIE 1 reHepaTMBHblE OpraHbl 0bpasytoTca
3a 1 rof, Nocne Yero pacteHne oTMUPAET;

7) BALLHA

8) MOPKOBb

9) ropox

10) NOACHEXHNK

6. I3yuyeHue cnyyas.
Can pena atakoanu 6aboukm-BpeanTen — AbNoHHas NIoAoKoPKa. Ta babouka 3vmyeT B CTagum
KYKOJIKM B TpeLLMHax Kopbl AGNOHb. B Mae 13 Kykonok Boinynnaetca 6abouka. OHa »unBeT anwb 12
OHEN v nocne oTNoXeHWA AWL NornbaeT. TyceHuLbl, Pa3BMBAIOWMXCA U3 AWL, «MYTELIECTBYIOT» B
TeyeHe HeCKOMbKIX YaCoB B MOMCKax A6M0OKa B KauecTBe yOexuila 1 MCTOYHIKA MULLA.
a) YunTbiBasA 0COGEHHOCTY Pa3BUTUA JAHHOTO BPeaUTeNs, NOCOBETYMTe Aefy, KOraa fyuylle onpbl-
CKMBaTb [lepeBbA B ero cafy, Utobbl 3aLnTUTb UX OT BpeamuTens;
6) HazoBuTe TN pa3suTiA 31O 6ab0YKN.
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Pa3pauMOoCTb XXMBbIX OpraHU3MoB

Pa3sdpadxcumocmuvio Ha3bIBAIOT IIPUCYIITYIO BCEMY KUBOMY CITOCOOHOCTB aKTUBHO
pearupoBaTh Ha BHEIIHHME BO3NEHCTBUA, IIEPEXOZIS U3 COCTOSHNA OTHOCUTEIBHOTO
TIOKOSl B COCTOSIHHE JIEATENTBHOCTH. PasipaKUMOCTh — 3TO OZIHA U3 BPOXKIEHHBIX
HenddepeHIPOBAHHbIX, HECTIEIMATM3MPOBAHHBIX PEAKIIUH BCEr0 OpPraHH3Ma,
IPEITIOUTHUTEIBHO OPHEHTUPOBAHHAA HA BalIUTY OT BPEIHBIX BO3ZeHcTBUH. Pas-
ZIp;KMMOCTh HIMeeT, OJfHaKo, M30MpaTesIbHBIN XapakTep. Harmprmep, MozcomHyx
pearupyeT Ha OCBeIlIEHNE, TTOCTOSHHO MTOBOPAUMBAsACh K COJIHILY, HO ocTaeTcs 6es-
DasIMYHBIM K JTydaM, JJTHHHEE COTTHEUHBIX. PaKTOPbI, KOTOPBIE BEI3BIBAIOT PEAKIIHIO
OpraHu3Ma WJIK er0 OpPraHoB, Ha3bIBAIOTCA pasdpaxcumensmul. K HUM oTHOCATCS:
CBET, TEIUIO, 3BYK, MEXaHHUUECKUE BO3ZIEHCTBIA, PA3/INUHBIE BEIIECTBA U JID.

PaspgpaxXnmoctb pacteHnn

Pacrenusa He 001afaroT CHENUAIBHBIMU OpPraHAMU BOCHPUATHUS pasfpa-
*KeHUH (peLienrtopaMu). ATy GYHKIINIO BEITIOIHAET KJIETOYHAS [TUTOIIa3Ma. Pasz-
JIPQKUMOCTb paCTeHUH MIPOABIIAETCA B BUIe aKTUBHOU PeaKIHU OIIPeZieIeHHBIX
OpraHoB B GOpMe MpPonu3mMo8 u Hacmudul.

Tponu3mom HasblBaeTCsA aKTUBHAA PEAKLIUA PACTEHUM Ha Pa3ZipaKUTEIN
ITyTeM U3MeHeHMA HallpaBjIeHUA POCTa WIM IOJI0KEHUA OPraHoB. OTHU PEaKLIUU
MIPOUCXOAAT Oyaroziapss HEPABHOMEPHOMY POCTY KJIETOK ITPOTHBOIIOJIOXKHBIX
CTOPOH OpraHa, MOZBEPKEHHOTO AeHUCTBUIO pas3fpakuTesd. Ecau peakuns Ha-
IIpaBJIeHa B CTOPOHY PasApPaKUTENA — MPONU3M NOAOHCUNEAbHDLIL, ECITA JKE
OHa HaIpaBJIeHA B IIPOTUBOIIOJIOXKHYIO CTOPOHY — ompuyamensHbwlil. B 3aBrcu-
MOCTHU OT IPUPOZB! Pa3APAKUTENIA Pa3INdaloT 2e0mponusm, gomomponusm,
2udpomponusm, XuMuomponu3m 1 ap.

T'eomponu3m — 3TO PEaKIHsA OPraHOB PACTEHNM Ha BO3AEUCTBUE CUJTBI TTPU-
TKeHUA 3emutu. brarozaps reoTponusMy, IPU IPOPACTaHUM CeMAH cTebu
NIPUHUMAIOT BEPTHUKAJIbHOE II0JI0}KEeHUe, B TOM UHCJIE U Ha CKJIOHAX, a PACTeHUH,
TIOJIETIIINE TI0 KAaKUM-JIMOO0 TprurHaM (IIIIIEeHUIIA TT0CTIe yparaHa WX ITPOJTHUB-
HOTO JIOXKZIS1), BOCCTAHABJIMBAIOT CBOE BEPTHKAJIbHOE MosoxkeHue (puc. 2.11).
ATO MIPOUCXOAUT by1arozaps TOMY, UTO KJIETKU HIDKHEN CTOPOHBI CTeDIfA, IpU-
JIETAIOIIeN K 3eMJIe, pacTyT O0Jiee MHTEHCUBHO PACTKEHHUEM, YEM Te, UTO HAXO-
ZIATCSA HA TIPOTUBOIIOJIOKHOM (BEPXHEH) CTOPOHE.
['naBHBIA KOpEHB U CTeOETb pACTEHUA OPUEHTH-
POBaHBl B IIPOTHBOIIOJIOXKHBIE ZIPDYT JPYTY CTO-
POHEI, HO ITapasiyie/IbHO HAIIPaBJIEHHIO CUJIBI ITPH-

Puc. 2.11 [MonoxumenbHsili opmozeomponusm cmeb/1a pacmeHuti
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TSOKEHUS 3eMITU. [TIaBHBIA KOPEHD ABJIIETCSA NOAOHCUMEAbHBIM 2€0TMPONHBIM
OpraHoM, a cTebesib— OMmpuUyamenbHbIM 2e0MPONHbBIM OPTAaHOM.
domomponuam SBJISETCS PEAKIMEN OPraHOB PAaCTeHWH Ha HAIIpaBJIEHUE U
WHTEHCHBHOCTb OCBEIlEHUA. HampuMmep, eciu cozmepskaTh Kakoe-HUOyZb pac-
TeHVEe B KOMHATe, B KOTOPYIO CBET IIPOHUKAET Yepe3 MaJIeHbKOe OKHO, Uepe3 KO-
DOTKHH TIPOMEKYTOK BPEMEHU CTeOesb pacTeHus OyZeT M3rubaTbCsi B CTOPOHY
OKHa. B maHHOM city4ae crebesib pacreHus OyzeT opToOTOTPOITHBIM. Kak mpa-
BIJIO, TJIaBHBIE TIOOETH SBJIAIOTCS NOA0HCUMENbHO JOMOMPONHBLIMU, A TJIABHBIE
KOPHU — OMpuyamenbHo omomponHwviMu. JINCTbs ABJIAIOTCA naa2uodomo-
mponHbimu opraHaMu. OHU TTIOBOPAYHBAIOTCA 1 U3TMOAIOTCSA Ha YPOBHE UEPEIIIKA,
OPHEHTHPYs JIUCTOBYIO IIJIACTHHKY TEPIIEHIUKYJIAPHO JIydaM CBeTa. B OcHOBe
dororpornuama JIEeKUT O0Iee NHTEHCUBHBINA POCT KJIETOK PACTSKEHHEM Ha IIPO-
THBOTIOJIOKHOU CBETY CTOPOHE. [IpHUMHOM TaKOr0 HEPaBHOMEPHOTO POCTa KJIETOK
SIBJIAETCS HEPABHOMEPHOE PacIpeZie/IeH e TOPMOHOB MEYK/Y OCBEIIEHHBIMU U He-
OCBEIIIEHHBIMU TKaHAMHU pacTeHuH. PoToTponuaM nMeet O0JIbITIOe 3HAYEHUE TS
pacTeHuH, TaK Kak OPUEHTUPYET JIUCThS K ONITHMAaJIbHOH OCBEITIEHHOCTH.
T'udpomponusm nipescTaBiseT cobor CIIOCOOHOCTb OPraHOB PACTEHUN OpU-
EeHTHUPOBATHCSA K UCTOUYHUKAM T1apOB BOJIBL. KOTZia pacTeHus MOBOPAYMNBAIOTCS B
CTOPOHY BJIQKHOTO BO3ZyXa, 5TO NOAOHCUMEAbHbI 2udpomponu3m, a Korja
OHHU HAKJIOHAIOTCS B CTOPOHY CYXOTO BO3ZlyXa — OMpuyamenvHdlil 2udpompo-
nuam. I1oJIOKUTENBHBIA THAPOTPOIIU3M OTMEUAETCS Y KOPHEW CEMEHHBIX pac-
TEHWH, KOPHEBUII] ITAIIOPOTHUKOB, MTBUIbLIEBOU TPYyOKHU, U TPHUOOB U ZIp.
Hacmuu — 3TO HEOPHUEHTHUPOBAHHBIE JIBUJKEHUS OPraHOB PACTeHUH, 00y-
CJIOBJIEHHbIE BPEMEHHBIMU H3MEHEHUAMHU WH-
TEHCUBHOCTH ZIEUCTBUSA pa3lpaXuTesid. B 3aBu-
CUMOCTU OT THUIIA PA3APAKUTEIIA PABTHUAIOTCA
domonacmuu, mepmoHacmuu, MexaHoOHA-
cmuu ¥ celiCMOHacmuu.
domonacmuu BBI3BAHBI WU3MEHEHUAMH HH-
TEHCUBHOCTH CBETA ¥ UMEIOT MECTO, KaK IIPaBHJIO,
yTPOM U BedepoM. Hampumep, 1IBETKH JIbHA, OfTy-
BAaHYMKA PACITyCKAIOTCA YTPOM U 3aKPbIBAIOTCA
BeyepoM. PacKpbIBaHHE IIBETKOB OOYCJIOBJIEHO
M3MEHEeHHEeM WHTEHCHBHOCTH POCTa KJIETOK Ha-
DY’KHOH U BHYTpPEHHEH CTOPOH JIEIIECTKOB IIOJ
BJIMSIHUEM Pa3IMIHON MHTEHCHBHOCTHU CBETA.
V3meHeHHMe Typropa KJIeTOK JIE)KHUT B OCHOBE
celicMoHacmuu JIMCTEEB MHMO3BI: IIPU COTPSI-
CEHUM YEPEINIOK OITyCKAETCs, a JIMCTOUKHU CKpY-
yupatores (puc. 2.12). Bo3byxneHue repenaercs
OT JIUCTA K JIUCTY U BCKOPE BCE JIUCThs KaMydIIu-
pytotcs. Tak JIUCTbA MHMO3BI SAUMIIAIOTCA OT o 1 e 6 HopwanHow co-
CHJIBHBIX BETPOB U IIPOJIMBHBIX JOXIEH. CMOSAHUU; 2 - IUCM NOC/Ie COMPACEeHUs

Puc. 2.12 CeticMoHacmus iucmoes
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PasgpaXmmMoCTb XXNBOTHbIX

Jist  COJBIIIMHCTBA JKMBOTHBIX ~ XapakTEPHBI 0o0jee  TOYHBIE, OBICTpHIE
M pasHOOOpasHble peakIWHd Ha BO3AEUCTBUE Pa3IPAKUTEN.. DTH  pe-
aKy ODECIIeUMBAIOTCA HEPBHOUM cucrteMod (puc. 2.13). B opranax sTo#
CHCTEMBI IIPDOMCXOZAT AaHAIM3, CHHTE3 M CpaBHEHMWE HHMOPMAIMH, BOC-
MIPUHUMAEMOH perientopaMu  (hoTo-, XeMo-, MeXaHO-, TEPMOPELENTOPaMH),
M BBIpAaOOTKA OTBETHOM DEAKIMM, KOTOpas Iepenaercs opraHy-adhdekTopy —
MBIIIIIAM ¥ SHIOKPUHHBIM JKesle3aM. KayecTBO OTBETHOM PEaKIIMH 3aBHUCHUT OT

YPOBHA Da3BUTHS HEPBHOW CHCTEMBIL:
yeM OHa OoJiee pasBUTa, TEM OBICTPEE U m\
pasHooOpazHee peakIy. ITO 0Oecriedr-
BaeT JKUBOTHBIM a/IeKBATHOE ITPUCIIOCO-
6rieHre K yCIOBUAM *KU3HU. Harpumep,
y THUZAPBl CAMBIA NPUMHUTUBHBIA THI
HEPBHOU cucTeMbl — AU Y3HBIN, I10-
5TOMY Ha BCE Paspa’KUTEIU OHA OTBe-

YaeT OAMHAKOBO — CO6I/IpaeTCH B KOMOK. Puc. 2.13 [lposAeneHue pasdpaxxumocmu y Yesogeka

(DopMaTrBHbIN KOHTPOSIb 3HAHUN

1. [aiiTe onpefeneHne NOHATUAM: Pa3fpaKMMOCTb, PeLenTop, TPOMM3M, HaCTUA.
2. AprymeHTUpYyInTe Ha KOHKPETHbIX NPMMepax 3HaueHne pa3apakumocTy B npucnocobne-
HUM opraHn3ma K paktopam cpepbl.
3. Ecnu yTBepXxpaeHue npaBunbHoe, Bbibepute 6ykBy I, ecnu HenpaBunbHoe - 6yksy H.
AprymeHTNpynTe CBOI BbIGOP.
M H KopeHb ABNAETCA NONOKUTENbHBIM FEOTPOMHBIM OPraHOM, TakK Kak OPUEHTMPYETCA B Ha-
NPaBAeHn CUMbl NPUTAXKEHWA 3emn.
M H Jnctea AagnAoTca GOTOTPOMNHBIML OpraHamu, Tak Kak OPUEHTUPYIOT IMCTOBYIO MAACTUHKY
nonepek CBETOBbLIX JTyyel.
MM H 3akpbiTve LBETKOB OflyBaHUMKa ABNAETCA GOTOHACTMEN, NOTOMY UTO 3TO HEONPEAENEHHOE
LBVXeHVe OpraHOB PacTeHNI, BbI3BAHHOE M3MEeHeHeM MHTEHCUBHOCTM CBeTa.
T H Tlober AaBnAeTcA NONOXUTENbHBIM FeOTPOMHbBIM OPraHoOM, Tak Kak OPUEHTUPYETCA B Ha-
NpaBAeHN NPUTAXKEHWA 3emu.
4. CpaBHUTE TUMNbI Pa3ApaKMMOCTM y pacTeHUI 1 3anonHuTe Tabnuuy B TeTpagax.
1. PasgpaxkumTenb
2. Tun gBUXXeHnsa
3. Mpumepbl

5. MpepnoXxunTte No 3KCNePUMeHTY BbisiBJIeHUA GpOTOTPONM3Ma 1 reoTponmnsma y KOMHaTHbIX
pacTeHun.

6. I3yuyeHwne cnyyvas.
B ny6nmuHbix capax 6onblunx ropopos mvpa (Mapwik, SToHaoH, 2KeHeBa) npusnexkatenbHbIMI AnA My-
611KK ABNAIOTCA LBETOYHbIE Yachl. Tak1e Yachl CTanm BO3MOXKHbIMM B1arofapa CocobHOCTY LIBETOB
OTKPbIBATLCA 1 3aKPbIBATLCA B ONPEAeSieHHbIe Yachl B 3aBUCMMOCTI OT KIMMATNYECKIX YCTTOBUN.
a) HasosuTe Gpur3ronornyeckmii NpoLecc, NpYBOAALLMIA K OTKPbIBAHWIO LIBETOB B ONPeAEeieHHOe BPEMS;
6) YcTaHOBMTE, B KOTOPOM YaCy OTKPbIBAIOTCA LUBETbI MUHUMYM Y 3 pPacTeHUI;
B) [puBesuTe 2 aprymeHTa G1ONOrMUeCcKoro 3HaueH A OTKPbIBaHWA LIBETOB B OMNpefeneHHbIe Yach.
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1.

CymmamueHbIU KOHMpOoJb 3HaHUU no anase Il

[Jaiite onpefeneHne cneayoWyM NOHATUAM: METaOONN3M, MOYKOBAHWE, CMOPbI, MPUBMBKA,
Pa3aPaKNMOCTb, Pa3MHOMXKEHNE.

Mepeuncnute cnocobbl MOIOBOTO 1 6€CNONOro pa3mMHOXKeHA (y pacTeHUIN U XKUBOTHbIX).

OnpegenuTte, Kakue BUAbI pa3apaXkMmMocTy U3 cTonbuka b xapaKTepHbl A5iA OPraHoOB pac-
TeHUI 13 cTonbukKa A.

A b
[NaBHbIN KOPeHb 1. Mnarnotponsi
bokosble KopHK 2. [onoXxuTenbHbI IMAPOTPONN3M
MaBHbIV cTebENb 3. [oNoXMTENBHBIN FrEOTPOMNMN3M
BokoBble BeTBM 4. OTpUUaTENbHbBIA FEOTPOMM3M
JInctba 5. MonoxwuTensHble GoToTpOMbI
KopHesuLye 6. OTpuruaTensHble GoTOTPOMbI

Ecnu yTBepKAeHMe NpaBuibHOE, BbibepuTe G6YKBY [1, ecnu HenpaBuibHoe — 6ykBy H. Ecnn
BbI6panu 6yKBy H, NpeasioKute NpaBuibHbIN OTBET.

[MpeameToM M3yYeHma UMTONOMMN ABASIOTCA PACTUTENbHBIE U XKMBOTHBIE TKAHM.
[ameTodUT ABNAETCA NMOOBOWN reHepaLiMen B XU3HEHHOM LMK pacTeHNIA.
AMLeXMBOPOAALLME XKMBOTHbIE POXKAAIOT XKMBbIX JETEHBILLIEN.

DoToTPODbI NCMOSB3YIOT CONHEUHYIO SHEPTULO.

Y pacTeHun pa3apaxeHnsa BOCMPUHUMAIOTCA LIUTOMIA3MON.

[MblnbLEeBOE 3EPHBILLIKO ABNAETCA raMeTOPUTOM FOf0- Y MOKPLITOCEMEHHDIX.
KoHnanv pa3BmnBaloTcA B CNOPAHIUAX.

Kny6H1 ABNAOTCA BEreTaTMBHBIMM OpraHamy Pa3MHOXKeHWA KapTodens.

3333333
ITIIITIIITIITIT

. CocTtaBbTe Tpuaabl co caieayowmMmn TepMmmHamn. HeKOTOpre TePMWHbI MOTyT 6bITb nC-

MoJib30BaHbl HECKOJIBKO Pas: acCCUMUNALNS, AUCCUMUAALNA, GOTOTPOdDI, AbIXaHWe, dHeprus,
HOTOCUHTE3, TMIOKO3a.

. UzyueHne cnyuan. MopcKow CBMHKE BHECTIM B MULLY MeYeHble aMUHOKUCIOTHI C LIEMbIO Mpociie-

OWTb VX NMPOABUKEHME B OPraHn3Me XMBOTHOrO. Yepes 3 aHA 65% MeueHbIX aMUHOKNCIOT Gbinu

0OHapy»KeHbI B COCTaBe HENMKOB MOPCKOM CBMHKM, a 35% Obinvi BbiBeAEHbI M3 OpraHv3Ma NpoayKTa-

MW MeTabonmnma.

a) Kakve Tvnbl N1LLEBbIX MPOAYKTOB ABAAIOTCA CTOYHMKaMM aMUHOKMCIOT B KOHLIE NIILLEBAPEHNA?

6) O6BACHUTE, Noyemy Obln OOHaPYKeH 6OMBLION NPOLEHT aMUHOKICIIOT B COCTaBe 6ekoB opra-
HM3Ma MOPCKOW CBUHKM?

B) Ha Kakoln cTaguv NocTaMOPUOHANBHOIO Pa3BUTUA HAXOAUTCA MOPCKaA CBUHKA?

7. U3yyeHne cnyyas.

Monopaasa cemba Kynuna JOM C MpUerarLLym y4acTKOM B 6 COTOK.

a) MpennoxuTe MONOAON CemMbe 7 BUAOB KyNbTYPHbBIX PACTeHWI, KOTOPbIE MOTYT ObiTb BblpaLLeHb
Ha JaHHOM yyacTke. HazoBwWTe TMM pasMHOXEHWA U NPOACIXKUTENBHOCTD MKIMU3HW STHX BUAOB. 3a-
NOMHWTe TabnnLly B TETPaaaX.

Tun pasmHoxeHus MpodomxumenbHOCMb XKU3HU

6) MpeanoxuTte, B BMAE NOCTePa, MNaH PaLMOHANbHOMO pasMelleHns BbIOPaHHbIX BaMi BUAOB
KYNbTYPHbIX PAaCTEHM Ha JAHHOM YYacTKe.

8. Paccuntanre.
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B TeueHne gHA oaHa 60XbA KopoBKa yHMUTOXKaeT 100 Tner. Camka 6oxbel KOPOBKM OTKNaAbIBaeT
B TeueHue neta okono 1 000 AnL, a Kaxxaas IMUYMHKa O OKyKNMBaHWA (0kono 40 AHel) yHUUTOXKaeT
okono 1 000 Tnei. Kakoe KonMuyecTBO el yHUUTOXNT 3a neTo (190 aHeit) napa 6oxbeln KOpOBKM
N €€ MOTOMCTBO?
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TTIABA Il

KNETOYHOE CTPOEHME MUBbIX
OPTAHU3MOB

Kinerka — CTPYKTYpHO-(PYHKIMIOHAJIbHAA 3JJIEMEHTAapHadA eau-
HHUIIA }KUBBIX OPraHU3MOB. ;Ku3Hb Ha Halllel IIaHeTe I0CTaTOYHO Pa3HO-
obpasHa. Ho kakum Obl OrPOMHBIM HU OBLTIO 5TO Pa3HOOOpasue, B ero OCHOBE
JIEXKUT KJIeTKA. BHe KIeTKu JKU3HDb Ha Halllel riaHeTe He Oblyia HakzeHa, 3a uc-
KJTIOUeHEM BUPYCOB. Knemka — camas Masiast CTpyKTypHast ¥ QyHKIIMOHAIbHAS
eIVHUIIA KUBOU MaTepHH, AJIsI KOTOPOU XapaKTEPHBI BCE CBOMCTBA *KUBOTO —
0OMEH BEIIIECTB ¥ SHEPTUHU, POCT U PA3BUTHE, PA3MHOKEHHE, PA3APaKUMOCTb U
1p. B 3aBUCHMOCTH OT YHCJIa KJIETOK, U3 KOTOPBIX COCTOAT OPraHU3MBI, OHU Jie-
JIATCSL HA 00OHOK/1eMOUHble T MHO20KAemouHble. OJTHOKIIETOYHBIE OPTaHU3MBI
IIPEJICTABJIEHBl OT/IEJIbHBIMU KJIETKAMH, BEIYIIUMU CaMOCTOATEIbHBIA 0bpas3
’KHU3HH, 2 KJIETKU B MHOTOKJIETOYHOM OPTaHU3ME, BBIITOJIHAA Pa3Hble DYHKIIUH,
MIPHUOOPETAIOT OTIPEZIEJIEHHBIE CTPYKTYPHBIE OCOOEHHOCTH.

Kierka 6puta OTKpHITa B 1665 Oy aHIVIMHACKUM HccaenoBaTesieM P. ['ykoMm,
paccMaTpHUBABIIINM 107 YCOBEPIIIEHCTBOBAHHBIM MM MUKPOCKOIIOM CPe3 ITPOOKH.
On HaszBas AUEHKH, 0OHAPYKEHHBIE B TOHKHX Cpe3ax Mpobkw, kieTkamu. [lo3nHee
KJIETOUHAs CTPYKTYpa PaCcTeHUH ObUIa MOATBEP KAEHA UTATbAHCKUM UCCIIEN0Ba-
tenem M. Manbnuru (1675) u anrnmutickum yueHsM H. I'pro (1682). B 1674 .
JATCKUY MUKDPOCKOITUCT A. BaH JIEBEHTYK OTKPBUI OZTHOKJIETOUHBIE OPTaHU3MBI —
IpocTerIre, GaKTEPUHU. YCOBEPIIEHCTBOBAHHE MHKPOCKOIIMUYECKOH TEXHUKHU
TI03BOJIMJIO OTKPHITh KJIETOUHBIE OPraHOUABI. CHCTEMATHU3UPYS HAKOILJIEHHBIE
3HAHUA O CTPYKTYPE KIIETKH, HeMellkre yuenble M. [llnedizen u T. IlIBanu chop-
MYJIMPOBAJIU KJIETOYHYIO TEOPHIO, PA3BUTYIO BIIOCTENCTBUU B paboTax HeEMeIl-
Koro Bpada P. Bupxosa. B HacTosIIee BpeMs OCHOBHBIE ITOJIOKEHUS KJIETOUHOH
TEOPHH CBOZATCA K CIIENIYIOIIEMY:

1. Knemxa sasasemcs cmpykmypHou u GyHKUUOHAbHOU eduHuuell 8cex

JHCUBBIX OP2AHU3MOB, /1excauell 8 0CHO8e UX Pa36UMUS U PA3MHONCEHUSL.

2. Knemxu 8cex H#ugblX 0p2aHuU3MO08 CXOOHbL N0 CMPOEHUI0 U XUuMuYe-

cKomy cocmasy.

3. Kaemxku pasmHoxicaromes moavko deneHuem MamepuHcKoll Kaemxu.

4. B MHO20K21eMOYHOM Op2aHu3me Kaemku GYHKYUOHAAbHO cneyuanu-

3UPOBAHHBL, 06PA3YS MKAHU U OP2AHDL.
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XvMUYECKNil COCTAB KNETKU

ﬁ( XuMnyecknn coctaB KNneTku j—;

OpraHunyeckue BeLiecTsa ] [ HeopraHunyeckue BelyecTsa

E

Benkn Mupbl Yrnesogbl HyknenHosble Bopga MwuHepanbHble conu
10-20, 5o 50% 1-5% 0,2-2% Kkncnotbl 1-2% 70-80% 1-1,5%
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HeopraHu4eckui COCTaB KJIETKH

Bopaa sBisieTcsa caMbIM pacIIpOCTPAHEHHBIM HEOPTaHUYECKUM COeIMHEHUEM
KJIETOK OOJIBIITMHCTBA OPraHU3MOB. COIEPIKUTCSA B KJIETKAX B CBOO0OHOM U €81~
3aHHom coctossHuU. Ha 7107110 cBOOOIHOY BOABI TPUXOAUTCA 95%, a CBA3BAHHON —
4-5% ot 00111eT0 €€ KOJIMYECTBA B KJIETKE.

Buoaozuueckue pyHryuu 800bL:

mpaHcnopm eewecms;
pea2yauposatie mepmuyeckoz20 bararca. Brarogapst TOMy, UTO SIBJISETCS
XOPOIITMM TIPOBOIHUKOM TeILIa, BOZia 0OECIIeUnBAET ero PaBHOMEPHOE pac-
nIpeJiesieHre MEXKIY KiIeTKaMu. 1711 paspeiBa BOZOPOLHBIX CBS3EH, COEMIM-
HSIOIINX MOJIEKYJIBI BOIBI MKy cOO0H, TpebyeTcs: HOIbIIIOe KOTHYECTBO
DHEPIUH, TI03TOMY HCIaPSIsA BOAY KIETKA 3aIlUINAETCs OT [IePErpeBa;
pacmeopeHue TOCTYTAIINX B KJIETKY WK BEIBOIUMBIX U3 HUX BEIIECTB;
MexaHuueckas GyHKIMA: obecrieurBaeT OOBEM M YIPYTOCTb KJIETOK
(Typrop), y4acTBys B SIBJIEHUSAX OCMOCA U Mypa0opa;

CuHMemu4eckasn: y4acTBYeT B KauecTBe cyOcTpaTa IIpU CHHTe3e OHOIIOo-
JINMEpPOB;

aHepeemuuecKasn: CIyKUT JIOHOPOM BJIEKTPOHOB B IIpotiecce GOTOCUHTESA.

MuHepaJbHBbIE€ COJIM TIpeicTaBiensl kKatroHamu (K*, Na*, Ca®*, Mg?,
NH}) u annonamu (Cl-, HPO?-; HCO3, NO3). ConeprkaHue KaTOHOB 1 aHHOHOB
B KJIETKE U BHE €€ pasjInyHO. B pesysibraTe 0bpasyercss pasHOCTh IIOTEHIINAJIOB,
obecreunBarIas Takue BayKHBIE IIPOIIECCHl, KaK pa3ApaKMMOCTh, Ieperaya
HEPBHOTO BO30YKIIEHUA.

Buoaozuueckue pyHKUUU HEOP2AHUUECKUX UOHOB8:

O6uoanekmpuyeckas, CBsI3aHHAs C IOSIBJIEHUEM Pa3HOCTH ITOTEHIIMAJIOB
Ha YPOBHE KJIETOYHON MeMOpaHbl; BHYTPH KJIETKH JOMHUHUPYIOT HOHBI K*,
a BHe KyieTkd — noHbl Cl™- u Na¥;

cmpykmypHasn. VIOHbI METAJIJIOB BXOJIAT B COCTaB MAaKPOMOJIEKYJT OEJIKOB,
HYKJIEMHOBBIX KMCJIOT, XJIOPOHUIIIA, TEMOTJIOONHA;

peayaupyrowasn. VIoHsl METAJUIOB CBA3BIBAIOTCS C (DeEpMEHTaMU, BO3IEH-
CTBYS Ha UX aKTHBHOCTb;

naga lll. KnetouHoe CTpoeHne XK1BbiX OpPraH3MOoB



« mpaHcnopmHas. VIoHbl HEKOTOPBIX METAJUIOB YUaCTBYIOT B TPAHCIIOPTE
BJIEKTPOHOB WJIK HEKOTOPBIX ITPOCTHIX MOJIEKYJT (HallpUMep, KaTHOHEI Fe
reMoryiobrHa GUKCUPYIOT KUCJIOPOA, 0OecrieurBas ero TPaHCIIOPT B TeJIe
SKMBOTHBIX);

« mexaHuueckan. Katnon Ca?* u annon PO}~ BxozaT B coctaB docdara
KaJIbLIMA KOCTHBIX TKaHeH, obecriednBas ux GOPMHUPOBAHUE U IIPOYHOCTb.

OpI‘aHI/I‘-IeCKI/Ie COCINMHCHUA KJIECTKHAN

Knetku cozmepskar 60raThIH accop- : 5

THMEHT OPTaHWYECKUX COETUHEHUMN:
YIJIeBOZEL, OeJIKM, JIMMMAE, Hykiaen- MoHomepel

HOBBIE KHCJIOTHI U Ap. OCHOBY opra-

HUYECKHX COEIUHEHMH COCTaBJIAIOT HH—H—H
aTOMbI YIJIEpOa, KOTOPEE MOTYT CO- Monumepeb! u3 0OUHAKOBbIX MOHOMEPOB
EIUHATHCSA MEKIY cOO0H U C IPYyTUMU
aTOMaMH WJIH I'PYyTIIIaMHy aToOMOB. B 3a-
BHUCHUMOCTH OT MOJIEKYJISIPHON MacChl U
CTPYKTYPBI Pa3JIMYarOT OpraHUYECKUE
COEJTMHEHUS C HUBKOU MOJIEKYJLIPHON
Macco — MOHOMepbl, U COENUHEHUS
C BBICOKOW MOJIEKYJIADHOM Maccou —
noaumepwst. TloMMEpPH COCTOST U3

MHOYKECTBA OZIMHAKOBBIX WJIM PABHBIX  flucaxapudsl O_Q

MOHOMEPOB (puc. 3.1).

YrJeBOAbI, WU CaXapuzbl, — oT0  [lonucaxapuder O—D—Q
OpraHUYECKHE COeNUHEHHUA ¢ oOIen
dopmymnoit Cn(H20)n. B XKUBOTHBIX
KJIETKAX COZIEPKUTCS 1-5 % YTIIIeBOZIOB, @ B PACTUTEJIbHBIX UX COZIEPIKAHUE MOYKET
nmocturaTh 70 %. PasnmuyaroT TpH Ki1acca yIJIeBOZIOB: MOHO-, OJIUTO- U TI0JIHCaxa-
puzel (puc. 3.2).

MoHocaxapudbt — OeClIBETHBIE KPHUCTAJIJIMYECKHE BEIIECTBA, JIETKO PACTBO-
PUMEIE B BOJIE, CJIQJIKVE HA BKYC. B IIPUPO/IE IIIMPOKO PACIIPOCTPAHEHBI T€KCO3BI
(rtroK03a, GPYKTO3a, JIAKTO3a) U IIEHTO3H! (prbo3a U 1e30KCHprub03a).

Onuzocaxapudbt, WU AUCAXaPUABL, 00Pa3yIOTCs IPU COENUHEHNUN JIBYX MO-
HocaxapuoB. OHHU TaKKe CIaIKKE Ha BKYC 1 XOPOIIIO PACTBOPSIIOTCS B BOJIE.

Ioaucaxapuodvt — CJI0KHBIE YTJIEBOABI, COCTOSIITNE M3 OOJIBIIIONO YHCIa MO-
HocaxapuzioB. OHM He PAcTBOPSIOTCSA B BOZE M HE MMEIOT CJIafIKoro BKyca. Ca-
MBIMH PaCIIPOCTPAHEHHBIMH TTOJIMCAXaPUIAMU SIBJISIOTCS KpaxMaJl, TJIUKOTeH,
LIEJITIONI03a, XUTHH.

Bbuoaozuueckue pyHryuu y221e80008:

+ 9Hepeemuueckas. ['JII0K03a SBJISETCS [VIABHBIM MCTOYHUKOM SHEPTUU B

KJIETKAX, [IPY OKUCJIEHWH 1 T BeiZiessAeTcs 17,6 x>k sHepTUy;

Honumepbl U3 pa3sHbiX MOHOMepPO8

Puc. 3.1 Cxema cmpoeHusi MOHOMepO8 U NOJIUMEpPo8

MoHocaxapuoer

Puc. 3.2 Cxema cmpoeHus y2neeo008
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cmpoumenvHas. llenososa ABisgeTcs CTPYKTYPHBIM KOMIIOHEHTOM KJle-
TOYHOW OOOJIOUKM pACTEHUH, a XUTHUH BXOAUT B COCTaB HAPYKHOTO IIO-
KPOBa WIEHHUCTOHOTUX U KJIETOYHOU CTEHKH TPUOOB;

cuHmemuueckasn. [1eHTO3bl y4acTBYIOT B CHHTE3€ HyKJIEMHOBEBIX KHUCJIOT U
B GOTOCUHTESE.

Beskuy, v GHOIPOTENHBI, — 3TO ITOJIIMEDPBI, MOHOMEPAMH KOTOPBIX SIBJISA-
FOTCSI AMUHOKUCA0MbL — OPTraHUYECKHe COEZIMHEHUsI, CozleprKaliive /iBe hyHKIHO-
HaJIbHBIE IPyHITel: amuHHylo (—NH,) u kapbokcuavryro (—COOH). AMUHOKUC-
JIOTBI COEMHSIOTCS IPYT C APYTOM TENTHIHBIMH CBSI3SIMU, 00Pa3yIOIIMMUCS MEKITY
STUMHU TPYIIIaMy. KOIMYecTBO aMUHOKHUCIIOT, OObEIMHEHHBIX B OZIHY MOJIEKYITY
GesTKa, BAPbHPYET OT HECKOJIBKUX JECATKOB JI0 HECKOJIBKUX ThICAY (puc. 3.3).

Puc. 3.3 O6pazosaHue nenmuoHOU c8:3u Mex0y MOJIeKy1aMu dMUHOKUC/Iom

Y3Halime 6os1bWwie

[BaguaTb aMMHOKMCIIOT, BXOAALLNX B COCTaB 6eJ1KOB, Ha3blBalOTCA NPOTENHOINE€HHbIMW. PacteHunsa
CUHTE3NPYIOT UX N3 NMEePBUYHBIX NPOAYKTOB d)OTOCVIHTe3a. OpFaHI/I3M MMNBOTHbIX N YenoBeKa He
MOXEeT CUHTE3NPOBaTb HEKOTOPbIE N3 3TUX aMUHOKNCNOT — JIN3UH, BaJlUH, J'IEI7ILI,I/IH nnap., nony4vasn
MX C NULLEN. DTN aMUHOKMNCOTbI Ha3blBalOTCA HE3aMEHNMbIMM.

PaznmuyatoT YeThIpe YpPOBHSA ITPOCTPAHCTBEHHOH OpraHnu3alny 6ekoB (puc. 3.4):
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nepsuuHas cmpykmypa (puc. 3.4-1) orobpakaeT OCIe0BaTETLHOCTD
aMUHOKHCJIOT B TIOJIMIENTHAHOW IEeNW M IIpeACcTaByieHa B GopMe Jiv-
HerHOUW 1enouky. OHa YHUKaJIbHA IS KaKAO0TO OesKa, OMpeessas ero
pasMepsl ¥ GyHKITNY;

8mopuvHas CMpYKmMypa WUIIOCTPUPYET IPOCTPAHCTBEHHYI0 (QopMy
TIOJTUTIENITUAHOM 11ETTH, KOTOPast Y ONHUX OEJTKOB MMEET BUJ CKPYUYeHHOH
cniupanu (puc. 3.4-2), y Ipyrvx HallOMHHAET CKIagatele ciou (puc. 3.4-
5). BropuuHas cTpyKTypa obecriedrBaeTcsi BOZIOPOHBIMHU CBA3SIME MEKITY
aTOMaMH KHCJIOpoJia KapOOKCHUJIBHBIX TPYIIT U aTOMaMM a30Ta aMHHO-
IpymI. BropuuHyo CTpyKTYpy UMeIOT OesTky hubpouH (rayThHa MayKoB),
KepaTHH (HOTI'TH, BOJIOCHL);

mpemuuHas cmpyxkmypa (puc. 3.4-3) orobpaxaeT pacIioyioyKeHHe TOJTH-
MIENTHUAHOH LIENU B TPEXMEPHOM ITIPOCTpaHCTBe. COOTBETCTBEHHO, PA3/TMUAIOT
6erku roOysapHbIe (hepMeHTh!) U GUOPWUIAPHBIE (MUO3HH, aKTHH);
yemeepmuumnas cmpyxkmypa (puc. 3.4-4) xapakrtepHa 1 OEIKOB C
bosiee CJIOKHOM CTPYKTYPHOW OpraHu3aliier u obpasyercs U3 JByX U
6osee k1yOKOB. TaKOM THII CTPYKTYPHI UMEET, HAITPUMED, FeMOTTIO0HH.



Puc. 3.4 YpoeHu npocmpaHcmeeHHoU opzaHu3ayuu 6eskoes: 1 — nep8uyHas cmpykmypa; 2 — 8mopuyHas
cmpyKkmypa, 3 — mpemuyHas cmpykmypa; 4 — yemeepmuy4Has cmpykmypa;, 5 — cknadyamas gpopma

Y3Halime 6os1bWwie

Mo BAUAHMEM PA3NNYHBIX GU3NUECKUX N XUMMUYECKMX GAKTOPOB (BbICOKME TemmepaTypbl, pa-
AMauns, anKkorosib, aLeToH, KWUCIOTbl) NPOUCXOAUT U3MEHEHMe TPETUUYHOW U YeTBEepPTUUHO
CTPYKTYp 6efKoB B pe3ynibTaTe pa3pbiBa HEKOTOPbIX CBA3EN B UX CTPYKTYpe. Takoe n3meHeHve
€CTecTBeHHOW CTPYKTYpbl 6eika HasbiBaeTcA OeHamypayuel (puc. 3.5) 1 CONPOBOXAAETCA U3Me-
HeHneM GpOopMbl 1 pa3mMepoB MOMEKYS, YTPATON MK BUONOrMYecKnx cBoncTB. OgHaKo Npu ycTa-
HOBJIEHVN HOPMaJIbHbIX YCIIOBUIA CPebl, €C/IM MEPBUYHAA CTPYKTYpa He 6biia paspylueHa, ecte-
CTBEHHaA CTPYKTypa 6enka BOCCTaHaBAMBAETCA — UMEeT MecTo peHamypayus 6enka (puc. 3.5).

/L3 J\

A‘d %”’\ \\ =

o) \/—» );\ = ‘j
Y 1) A r

N2 \
Puc. 3.5 O6pamumocme npoyecca 0eHamypayuu

Buoaozuueckue pyHryuu 6eaxos:

+ cmpoumenvHas. Beyky BXOZAT B COCTAB KJIETOUHBIX MeMOpaH, MpeobaaioT
B COCTaBe CyXO’KUJIUH, CBA30K, MBIIIIII, BOJIOC ¥ HOTTEH;

« Kamaaumuueckas, unu gepmenmamuserasn. PepMeHTE — 5T0 OHoIorNYe-
CKHe KaTaJTU3aTOPbl OEJTKOBOM IPUPOJIBI, YCKOPSIOIINE XUMUUECKUE PEAKIINU
B JKMBOM OPTaHU3ME;

« mpaHcnopmHas. Benxy criocoOHbBI IPHUCOENUHATD U NIEPEHOCUTD Pa3/INYHbIe
BellecTBa. HampriMep, aibOyMUHBL KDOBH TPAHCIIOPTUPYIOT TOPMOHBL, KUPHBIE
KHCJIOTBI, TSDKETTBIE METAJUTBI U3 KPOBH K TKAHAM U OpraHaM;

+ 3awumnasn. VIMMmyHOro6ymuHbl (aHTHUTENIA) KPOBU ODECIIEUMBAIOT 3ALIUTY
opranuama. OHH CBA3BIBAIOT U 00E3BPEKUBAIOT HE CBOUCTBEHHBIE OPTAaHU3MY
BerlecTBa. PUOPUHOTEH U TPOMOUH CIIOCOOCTBYIOT CBEPTHIBAHUIO KPOBH, IIpe-
JIOXPaHsASA OPraHU3M OT KPOBOIIOTEDD;

w

. XUMUYECKMI COCTaB KIIeTKM 33



+ cokpamumenvbHad. AKTUH U MHO3HH BXOZAT B COCTAB MBIIIEUHBIX BO-
JIOKOH, 0OeCIIeunBasi COKpaIlleHHe MBbIIIILI,

« pezyasmopHasn. [OpMOHEI — 5TO OEJIKH, yUaCTBYIOIINE B PETYJIAITUU XKU3-
HeZIeATEeNIbHOCTH KJIETOK.

« 9Hepeemuueckas. Ilpu paciiervienuu 1 r 6enka Beendaercs 17,6 xk/x
SHEPTHUU.

JInmuapl. BOsTBIIMHCTBO JTUMTUAOB 00pasyloTes B Pe3ysIbTaTe COENUHEHUA

’KUPHBIX KHCJIOT C TJIULEPUHOM (puc. 3.6).

Buoaozuueckue pyHryuu Aunudos:

« cmpoumenvHasn. Pochonumnuipl 06pasyoT
c bertkamu 61OIOTUYecKre MEMOPAHEL

+ 9Hepeemudeckas. llpu pacuierieHun
1 r »xupoB BbIcBOOOXKmaercs 38,9 Ik
SHEPIUH, MO3TOMY OPraHU3MBI 3aI1acaroT
SHEPrUIo B GopMe JIUIU/IOB;

+ 3awumuan u mepmope2yasmopHasn. Ha-
KaIIUBAsACh B [TOJIKOKHON KUPOBOU TKaHU
1 BOKDYT HEKOTOPBIX OPTaHOB, JIUIIUIHBIN
(CKMpPOBOM) CJIOW BaIUIIAET OPTaHU3M OT
BO3MOXKHBIX MEXaHUUECKUX TPaBM. BBUAY
HU3KOU  TEIJIONPOBOIMMOCTH  YKUPOBOU
CJIOV IIPEIOTBPAILIAET IIOTEPU TEILIa;

+ pecyaupyrowan. MHOTHE TOPMOHBI ABJIAIOTCA JIUIIUJIAMHA U PETyJIUPYIOT
obMeHHBIE OMOJIOTUUECKHE ITPOIIECCH B OPTaHU3ME;

+ Mmemaboauueckasn. METIHBIE KUCIOTH YYaCTBYIOT B 3MYJIbTHPOBAHUU
’KUPOB, BUTAMUH [] — B MeTaboinaMe Kasblus. JIMIUIB! ABJIAI0TCSA TAaKKe
HMCTOYHHUKAMU MeTabOTMYeCcKOr Bozbl: ITpy okucyiennu 100 T mumuaoB 06-
pasyetca 105 T BOAEL.

Hyxy1emHOBBIE€ KUCIOTHI — OMOJIOTHYECKUE ITOJIMMEDPDI, MOHOMEPAMH KO-
TOPBIX ABJIIIOTCA HYKAeomuobt (puc. 3.7). KaxXnbll HyKI€OTH]L COCTOUT U3 TPEX
KOMITOHEHTOB: a30TUCTOe OCHOBaHUe (A — azmeHuH; [ — ryanuH; 1] — nuTosuH;
T — tumuH; Y — ypauwn), yrieBoz (prbosa win 1e30Kcuprb03a) U 0CTaToK dhoc-
dhopHOH KUCITOTHL. HYKIIEOTHIBI COEMUHSIOTCS, 00pasys IeMU Pa3TUIHOH JJIMHEL
13BeCTHBI ZIBa THIIA HYKJIEMHOBBIX KUCIIOT: de3okcupuboHykaeurosas (JJHK) u
pubonyxaeurnosas (PHK).

JAHK. Hyxneorun JHK comep:XUT 0JTHO M3 YeThIPeX a30TUCThIX OCHOBAHUN
(A, T, T wum 1), 0aTryTIIEpOIHBIN caxap Ae30KCUPUO03y U 0CTaTOK PochOpHOH
KUCIOTEL. HyKseoTuasl 06pasyioT ZIBe MOJTUHYKJIEOTU/IHBIE LIETIH, 3aKPyUEHHBIE
B BUJIE CTIMPAIH, YAEPKUBAEMBIE BMECTE C TIOMOIIIBIO BOZOPOIHBIX CBA3EN, 00-
PasyYIOIIHXCA MEXY a30TUCTBIMU OCHOBAaHHUAMU 000uX 1ienel (puc. 3.8, 3.9).

Inuyepon

MurpHble Kncnotbl

Puc. 3.6 Cxema cmpoeHusA 1unuoos

buoaozuueckue pynxyuu /THK:
*  COZIEPKUT KOIMPOBAHHYIO MHGMOPMAIIHIO I PEAyIU3aIH TTPU3HAKOB, CIIe-
IUPUYECKUX I IAHHOTO OpraHuaMa. [ J1aBHOM efTHUIIEN HAC/IECTBEHHON
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MHQOPMAIUH ABJIAETCA TeH — YIaCTOK
IHK, oOycoBnMBalOIINN pasBUTHE
OIIpPeZIeJIEHHOIO IIPH3HAKA,;

* BOCIIDOM3BOIUT  HACJIEZCTBEHHYIO
“HDOpPMAIIUIO IIyTEM CHHTE3a CIie-
nuduyeckux — OesKoB,  KOTOpBIE
OTIPENEIAIOT MOPQOJIOTHYECKHE U
yHKIIMOHATBHBIE TPU3HAKY;

« XpaHUT HACJIEACTBEHHYIO WHMOP-
MAalIMIO B IOCJIENOBATENIBHOCTH Te-
Hepalri KJIETOK U OPraHU3MOB.

PHK cozep:xuTtce B A7ipe, IUTOIIa3ME,

pubocomax, MUTOXOHZPUSX, MIJIaCTHUAX. B
otnmume ot IHK, cocTouT 13 0MHOH LIeIH,
COZIEP>KUT YTJIEBOZ, pUO03Y M aB0TUCTOE OC-
HOBaHME Y — ypauul, BMECTO TUMUHa. 13-
BecTHBI Tpu Tra PHK: pubocomanvHas,
MPAHCNOPMHAA U MAMPUUHAA.

Buoaozuueckue pyuxyuu PHK:

+ pubocomanvHas PHK BXOIUT B CO-
craB pubOCOM, YJaCTBYS B CHHTE3E
OEeJIKOB;

« mpancnopmuan PHK Tpa"cnoprtu-
pyeT aMHHOKHUCJIOTEL K MECTY CHH-
Te3a OesIKoB;

« mampuuHasa PHK cuHTesnpyercs
Ha yuactke IHK n nepenaér undop-
MallMIo O CTPYKType OeIKOB OT sA7ipa
K pubocoMam.

AT® (apenosunrpudocdar) ss-
JIA€TCA HYKIJIEOTUIIOM, COZIep KaIllM a30TH-
CTOEe OCHOBAaHUE adeHUM, YTJIEBOL pubo3y
U mpu ocmamika ¢$oc@opHOll KUCAOMDbL.
ComepkuTcs B LIUATOIUIa3ME, MHUTOXOH[I-
pusx, wiactTuzaax, suape (puc. 3.9). Csasu
MeXay ocTaTkaMu (HOocOpPHON KUCIIOTHI
Ha3BIBAIOTCA  MAKPOIP2UHECKUMU, TaK
KaK IIPYU UX paspbiBe BbIAETsAeTca B 10 pas
GOJIbIIIE SHEPIUH, YEM TP PA3PhIBE APYTUX
xummudeckux cpazed. AT® aBmisgercsa yHU-
BEPCAJIBHBIM UCTOYHUKOM 3HEPIUU [
BCEX KJIETOUHBIX PEAKITUH.

2
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5 3

3 5

Puc. 3.7 KomnnemenmapHoe coeduHeHue
Hykneomuoos 8 mosnekyne JHK

Puc. 3.8 [pocmpaHcmeeHHas modesb Mosie-
Kynol JHK

OH OH OH
O H,C-O-] P O~P O~P@H
Pu6o3a 6 0 0
H H
OH OH

Puc. 3.9 Cxema cmpoeHusa ATO
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Y3Halime 6osbwie

KuBble opraHunambl 6onee yem Ha 98% (Mo Macce) COCTOAT M3 YETbIPEX INEMEHTOB — Kcriopoaa
(0), yrnepopa (C), Bogopopga (H) n azota (N). B 3emHoi1 Kope ob6Lias maccoBas fONA STUX eMeH-
TOB COCTaBnsieT HemMHornMm 6onee 50%. Mpu 3TOM Kak B COCTaBe 3eMHOW KOpPbI, Tak U B XKMBbIX
opraHu3max npeobaagaoLnm XMMUYECKUM dNIeMeHTOM ABnseTcA Kucnopod. OfHako Ha Jonto
Tpéx ocTanbHbIx 3nemeHToB (C, H 1 N), Heob6xoarMbIX ANA NOCTPOEHWA MONEKYN OpraHNYecKnX
BELLEeCTB, B COCTaBe XMBbIX OPraHN3MoB NpuxoanTcsa 6onee 28%, a B 3eMHOW KOpe NX CymMap-
Hoe cofepaHue He gocturaet u 1,5%. C fpyroli CTOPOHbI, HEKOTOPbIE XUMUYECKME SNTEMEHTDI,
LIMPOKO PacnpoCTPaHEHHbIE B 3eMHO KOpe (KPeMHWIA, antOMUHNIA, XKene30), XMBble OpraHn3mMbl
cofepKaT B 0UeHb MablX KONMYeCcTBax.

B cocTaB »MBbIX OpraHV3MOB BXOAAT Te »Ke XMMMNYECKME SNIEMEHTbI, U3 KOTOPbIX COCTOAT 00b-
€KTbl HEXMBOW MPUPOZbI, TONIbKO B APYroM COOTHOLUEHWW. 111l XMBbIX OPraHN3MOB UCXOAHBIMU
(NepBMYHBIMU) NCTOUYHUKAMU STUX NIEMEHTOB ABNAIOTCA BELLECTBA, BXOAALME B COCTaB aTMocde-
pbl, ruapocdepbl n nutocdepsl — H,O, CO,, O,, N,, pasnuyHble NOHbI U T.4. XUMUYeCK/e SNeMeHTbI
BO3BPALLAOTCA B OKPY>KaIOLLYIO Cpefly B XOfe XU3HeAeATeNlbHOCTN OpraHM3MOB (AbIxaHue, SKCKpe-
LmA) U Nocsie UX CMepTr. ITO CBUAETENBCTBO EANHCTBA M B3aUMOCBA3N KUBOW 1 HEXMBOW NPUPOLbI.

Xenezo Anomuruli S y 5 Bo?ggoa
5 47% 7,5% 2nepo G Apyeue
Kagz%uu 9,2% 18% L

25,7%
49,5% KpemHuti

Kucnopoo 65% Kucnopoo

3emHasn Kopa Teno yenoseka

DopmMaTUBHbIN KOHTPOJb 3HAHUI

1. JawnTte onpepeneHve cieayrwowmm NOHATUAM: KJ1I€TKa, MOHOMEP, NOJIMMEP, MaKpOo3prmyeckan
CBA3b, NOIMCaXapwna, aMMHOKNCI10Ta.

2. Boinnwwmte B ABa cTon6uka MOHOMepPbI 1 NoJInMepbl: 6em<v|, AMUHOKNCNOTbI, MHOKO3a, LeJUTHoN0-
3d, Kpaxmarl, rmnKoreH, C')OCCI)OJ'II/II'II/I,ELbI, HYKNENHOBbIE KNCNOTbI, HYKNeoTabl, Mnuepor, (I)OCd)OpHaﬂ
KMNCNOoTa, Kap6OHOBbI€ KNCNOTbI.

3. O6bAcHUTE cxemy. ApryMeHTUpyiiTe, moyemy 6enKkn HesaMeHVMbl A/ OpraHu3ma.
[HK (reH) — PHK,, — 6enok — npwusHak

4. CpaHute JHK 1 PHK no cnepytowm npnsHakam:
a) umcno uenewt; 6) a30TUCTbIE OCHOBaHNSA; B) YTIEBOA; 1) GyHKLMK; ) NOKanm3auua.

5. OTo6pasuTe B BUAE CXeMbl XMUMUYECKUI COCTaB KNEeTKU.

6. Paccuutanre:
a) Konn4yecTBo BoAbI B My1a3aMe MeaBeaA Becom B 400 Kr, ecnu:
«  0bbem Kposw cocTaBnseT 80 % OT MacChl Tena;
-+ Mna3ma coctasnaet 55 % oT obbema KpoBH;
+  Bopa cocTaBnseT 90 % oT obbema KpoBM.
6) KONMUYeCcTBO BOAbI, UCMAPAEMON 2-Msi paCTeHUsIMI B TeUeHNe OJHOTO JIETHEro AHSA, B
nonpaeHb, ecnu:
+  OAHO pacTeHvie NornoLwaet okono 50 M BOAbI B Yac;
+  BTOpOE pacTeHvie nornowaet 75 % v3 obbema BOAbI, MOrNOLEHHOW NEPBbIM PAaCTEHVEM.

7.CmopenupyiTe n3 pasnnyHbix MaTepuanos mogenb monekynbl JHK.
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(TpoeHue KNeTKy

Cy111ecTBYIOT ZIBa YPOBHSA KJIETOUHON OpraHU3alliy: 3yKapHUOTHUECKas KJIeTKa
U IIpOKapuoTHyecKkas. [IpuHIUITHATIBHOE OTIMUNE MEKIY 3THUMU IBYMSA THUIIAMH
KJIETOK 3aKJTIOUAETCS B OTCYTCTBHUHU sA7Ipa KaK TAKOBOTO y ITPOKAPUOTHYECKON KJIIETKU
Y Haym4aue 000COOJIEHHOTO Apa y 5yKapUOTHIECKOH KIeTKU. [TpokapuoTdecKas
KJIeTKa BO3HUKJIA OKOJIO 3,5 MJIPZ. JIeT Hasa/l U TUIIMYHA IS OHOKJIETOUHBIX Op-
raHu3MOB (6akTepui, 3e/IeHBIX BOZOPOCTIel). dyKapruoTHdecKas KJIETKa, KOTopast
HaMHOT'O MOJIOKE, €€ BO3PACT COCTaBJIAeT 1,5 MIIPZ. JIeT, ABJIAETCA CTPYKTYPHOH
1 QyHKIMOHATIBHON eIMHUIIEY MHOTOKJIETOUHBIX OPraHU3MOB (IpHOEI, pacTeHN ],
’KUBOTHBIE) ¥ OZHOKJIETOYHBIX THIIA TIPOCTEUIIINX, IPOYKKEH, BOZIOPOCIIEN U ZIp.

CpasHeHue npokapuomuueckoil u 3ykapuomuueckou Kaemxu

MNpokapuoTtnyeckas
Mpu3Hakn dyKapmoTuyeckas KneTka
KneTKa
OTCyTCTBYET Y >KMBOTHbIX KNETOK, Y pacTUTesb-
KneTtouHan EcTb, cocTont Y yery YP
HbIX KNETOK COCTOUT 13 LieNTono3bl, y rpnbos
CTeHKa 13 MypeunHa
U3 XUTWHa
KnetouHan
Ectb Ectb
o6onouka
Prn6ocombl, MUTOXOHAPWI, TM30COMbI, SHAO-
OpraHensibl Prn6ocombl ! ApnA, + 3HA
nnasmarmyeckas ceTb, Komnnekc fonbaxu 1 ap.
HykneapHas obnactb, agep- .
Appo K P ARER” | Ecr OKpYeHO MembpaHo
HOVi 060M0UKUN HeT
[HeneHue Mpsmoe 6rHapHoe genexHve | Mutos, menos

CTpoeHune sykapruoTrnyeckom KneTku

PasMepsl aykaprOTHYeCKUX KJIETOK BapbUpyOT OT 3 #0 30 HM. JIUlb He-
KOTOPBbIE JIOCTUTAIOT BHYIIUTENIbHBIX PA3MEPOB M MOTYT OBITh BUJIHBI HEBOODY-
’KEHHBIM IJ1a30M, HallpuMep — sAi1o crpayca. opma 3yKapuoTHYeCKON KJIETKU
BecbMa pasHO0OpasHa M KOHTPOJIUPYETCS KaK BHEIIHUMU, TaK U BHYTPEHHUMHU
daxropamu (puc. 3.10). HezaBucuMo OT pazHOOOpasus pasMepoB, ¢GoOpM U
YHKIMH, BCe dyKapUOTUUYECKHE KJIETKHM MMEIOT OOLINH IUIaH CTPOeHUA: 060-
JIOUKa, sIpo U nuroruiasMa (puc. 3.11).

Puc. 3.10 ®opmel sykapuomu4ecKux K/1emokK
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Puc. 3.11 Cxema cmpoeHus xxusomHol (A) u pacmumensHoli (b) knemku: 1 — 20po; 2 — A0pbIWKO;

3 - 3HOONIa3mMamuyeckas ceme; 4 — komnsekc [o/1LOXu; 5 — MUMOXOHOpUS; 6 — pubocoma; 7 — KiiemoyHubll
yeHmp; 8 — 8akyose; 9 — nnazmooecmel; 10 — KiemoyHas cmeHka; 11 — MukpoguaameHmel; 12 — xaymuk;
13 — nnacmuovl; 14 — nnasmocomel; 15 — 0ecmMocomel

KiaerouHasa 000109Ka

Knemounasa 06010uka — miyazmMaTudeckas MeMOpaHa, WM IIasMasieMMa,
MIPEZICTaBIIAET COOON TOHKYIO TIJIEHKY, KOHTAKTHUPYIOLIYIO HETIOCPEICTBEHHO C ITH-
Torutasmol (puc. 3.12). TommuHa e€ He ipeBbIIaeT 10 HM, TO3TOMY YBUZIETH €€
MO>KHO TOJIBKO C TIOMOIIIBIO 3JIEKTPOHHOTO MUKPOCKOIIA. [11a3maneMma cocTouT
13 OeJIKOB U JIUMTUZOB. MOJIEKYJIBI JTUITUOB PACIIONIOKEHDI B ZIBA psAzia, 00pasys
CILJIOLITHOM CJIOH, ITPOHU3AHHBIN B OTAETHHBIX MECTaX OEJTKOBBIMU MOJIEKYTIAMH.
HekoTopble MPOHU3BIBAIOT JIUITUAHBIN CJIOH HACKBO3b, 00pasys IOPEL, uepes KO-
TOpBIE PACTBOPEHHBIE B BOJIE BEITIECTBA MOTYT IIPOHUKATH B KJIETKY. [Ipyrue Oes-
KOBBIE MOJIEKYJIBI ITPOHU3BIBAIOT JIUITUHBIN CJIOU TOJIBKO HATIOJIOBUHY.

Ha moBepxHOCTH IJ1a3MajieMMBbl JKUBOTHOH KJIETKU CHHTE3UPYIOTCS TITUKO-
JIUTIUJIBL ¥ TJTUKOTIPOTEUHBI, KOTOPBIE BMECTE COCTABJIAIOT IJIMKOKAJIUKC, BBITTOJ-
HAIOIIMHY 3alUTHYI0 QyHKIMO. [[1a3MaseMMa pacTUTETbHON KJIETKH 3all[y-
IIeHa KJIETOYHOM CTEHKOH, COCTOSIIEN U3 TIEJTIONO3E], 8 Y TPUOOB — U3 XUTHHA.

DyHKyuU TTIa3MaTIEMMEBL;

— OTTPAHHYEHHE COREPXKHUMOTO KIETKH OT
BHEITHEN cpezbl, 6yarozaps 4emy B KIJIETKE 0\
TIO/IZIEPKUBAETCS OTPEZIETIEHHBIA XUMUUECKUH \ ‘
COCTaB LIUTOILJIA3MEL, W}

— ocMmoTtudeckuit 6appep. Obnanmas nsbu- '
paTeslbHOU MPOHUIIAEMOCTBIO, HE II03BOJIAET
OOJIBIITMHCTBY XUMHUUECKUX COEAWHEHUN CBO- Nunnpnas
6OMIHO MTPOHUKATD B LIUTOIIA3MY; monewyna

— COeNIMHEHUE KIIETOK MEXy COOOH. Y 3KH-

BOTHBIX KJIETOK, B MECTE X COLPUKOCHOBEHHUSA,  pyc 3 15 Cmpoenue nnasmamuseckodi
00pasyIoTes IIa3MaTHUECKHE BBIPOCTHI, WU  mem6paHsi

NnnugHoin
A\ 6ucnon

benok
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CKJIQZIKU — 1eCMOCOMEI (puc. 3.11-15). Y pacTUTENTbHBIX KJIETOK COEMHEHHUS pea-
JIU3YIOTCS TIPU TIOMOIIM MHUKPOTPYOOUEK — TIa3MOZECM, 3aIlOJTHEHHBIX ITUTO-
iazmoit (puc. 3.11-9);

— OpUIAET POPMY KIIETKE;

— TPAHCIIOPT BEIIECTB.

Y3Hatime 6onbwe

TpaHcrnopT BewwecTB Yepe3 nnasmanemmy MOXeT ObiTb MacCMBHLIM M aKTUBHbIM. [1acCHBHBbI
TPaHCMOPT OCYLIECTBNAETCA MO FPaAMEHTY KOHLEHTpauuy — OT Gonblueil KOHLUEHTpaummn K
MeHbLuel. Takon TPaHCNOPT He HYXKAAeTCcA B SHEPrMn 1 NPOUCXOAUT NyTem MPOCTON unun ob-
neryeHHon anddysmn. Hanpumep, npu nomoLum npoctoin Auddy3sum noHsl Na* 13 nnasmbl Kpo-
BN MEPEXOAAT B SPUTPOLMTDLI, rae

VX KOHLeHTpauma B 12 pa3 MeHbLue. o Do .o:. 'X) MoBblweHHasn

. ° ®
Ans obrierueHHort anddysun He-  ° Se s, °.Se KOHLEHTPaLNA
o6xoanMo Hanuuve 6enka-nepe- o %
HocuvKa. Monekyna nepeHocumKa Krerouran
NPUCOEAVHACTCA K OMNpeaeneHHbIM Mem6paHa
MNOHaM W/ MOJIEKYNIaM U MepeHo-

[ ]
CUT MX Yepes nnasmansiemy. AKTVB- 0 Mo Jeoe
HbI TPAHCMOPT OCYLIECTBNIAETCA ® 0%  AkTMBHDI
NPOTUB IPAAMEHTA KOHLIEHTPALNY: Anddysus Ocmoc TpaHcnopT
o |_V_'

n3 06naC1:VI c 60nee HM3KOW KOH- [MaccuBHbIN TpPaHCNoPT [MoHMXeHHana
LieHTpaLen monekyn B obnacte 60- (Be3 3aTpaTbl 3HEpPrum) KOHLieHTpauma
nee BbICOKOW KOHLUEHTpauun. ToT
TPAHCNOPT HyXAAETCA B SHEPTN U ® Monekyna 80dbl  [ntokosa ® Noer Nat

y4yacTtnm 6enKOB-I‘Iep6HOC‘-II/IKOB.

Axpo

Anpo — 06s13aTeNTbHBINA KOMITOHEHT BCEX BYKAaPHUOTUUECKUX KITeTOK. Ero hopma
Y Pa3Mephbl 3aBUCAT OT COOTBETCTBYIOIIUX [TapaMeTPOB KiieTku (puc. 3.13). Borb-
IITUHCTBO KJIETOK UMEIOT OJIHO sIZIPO, HO BCTPEUAIOTCss U MHOTOsZIepHble. OCHOB-
HBIMH KOMITOHEHTAMU SIZpa SIBJISIFOTCS 20epHas 0060.10uka, a0epHblil cox (Hy-
KAeonaasma), A0PbIWKo U XpoMamuH (Xpomocombl).

AnepHasa 060/I0UYKA COCTOUT U3 IByX MeMOpaH: BHyTPEHHEH U HAPYKHOU,
MEKy KOTOPBIMH HaXOJIUTCS aMOpdHOe Be-
IIIECTBO. BHympenHsss MembpaHna TpPOHU-
3aHa TIOpPaMH, 4Yepe3 KOTOPHIE OCYIIECTBIIS-
eTcsl CBSI3b C HYKJIeoIUladMoH. HapyicHnas
MemMOpaHa KOHTAKTUPYET C ITUTOIIA3MOU
Y TIPENICTAB/IIET COOOW ITPOZIOIIPKEHNE MEM-
OpaHbl SHOILIA3MATUUECKON CETH.

Dynxyuu. PasrpaHUYMBAET COAEPIKUMOE
saapa u obecrieurBaeT 0OOMEH BEIIECTB MEXY .
A0POM U TUTOILJIA3MOH. Puc. 3.13 Cxema cmpoeHus s0pa:

o 1 —A0po; 2— A0pbIWKO; 3 — A0epHan MeM-
fAnepHbId COK (KapwoIlIasMa, HYKJIEO-

b6paHa; 4 - xpoMamuH; 5 — a0epHas nopd;
Iy1asMa) TIPENCTaBIAET COOOW OECIIBETHBIA 6 - sHdoniasmamudeckas cems
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KOJUIOWZIHBIM PacTBOP C IJIOTHOCTBIO, PaBHOU IIJIOTHOCTH LUTOILIA3MBL. Co-
nepsxut 6enky 1 PHK.

Dyukyuu. ABAeTCA MECTOM HAXOXKIEHU AIPHIIIEK U XPOMaTHHA, obecrie-
YMBAET IPOLIECCH] XKUBHEAEATETIBHOCTH AAPA.

XpoMaTuH — 5TO CeTb HYKJIEOIPOTEUHBIX HUTEH U MeJIKHX I'paHys. Oc-
HOBHBIMHM KOMIIOHEHTaMHU XpOMaThHa ABJATCA Mosekynbl JIHK, cBazanHbE
co crienuduueckumu benkamu, PHK, munuaamu 1 MUHEpabHBIMU COJIIMU. Bo
BpEMsI JIeJIeHUsT KJIeTOK Mosteky sl JJHK crimpanusyoTes 1 yKkopauyuBaroTces, 00-
pasys XpOMOCOMBI.

dyHryuu: XpaHeHUe U Tlepesiava HaC/IeZCTBEHHON MHPOPMAIUU U YIIpaB-
JIEHHE IIPOLleCCaMH JKUBHEeATeIbBHOCTH KIIETKH.

AAPBIIKO — IUVIOTHBIN y4acTOK cdeprueckor GopMBl, TeJblie BHYTPH A7pa
JTMaMeTpoM 1-2 MKM, He orpaHuueHHOe MeMbpaHol. KoynuectBo u popma oby-
CJIOBJIEHBI (GDYHKITMOHAJILHBIM CcOCTOSTHUEM szpa. Comepskut 6enku, PHK u JTHK.

@ynkyuu: obecrieunBaer cuHTe3 PHK 1 6esKoB, U3 KOTOPBIX 00pasyroTcs
prOOCOMBL.

Muromiazma

[TuToruia3ma COCTOUT U3 TOJIY>KUIKOTO BEIIeCTBA 2UAA0NAA3Mbl U HAXOZA-
IIIUXCsI B HeW op2aHoudos.

I'masnoniazma, Wiy MaTPUKC, — 3TO BHYTPEHHSAA CpeZia KJIIETKU. XOTA B 3JIeKT-
POHHOM MHKPOCKOIIE OHa BBITJIAZUT KaK OJHOPOAHAA Macca, B IeUCTBUTEIIBHOCTU
COCTOUT U3 IBYX (PDPAKIIMH: )KUIKON U TBEpAOH. ZKudkas ppaxyus mpecTaBiiseT
coOO¥ KOJIJIOWZHBIM PACTBOP OPraHWYECKUX COENUHEHUN, HAXOAAIIUXCA B TI0-
CTOSIHHOM JIBMDKEHUH, 0DecrieunBast NepeiBUKeHre U 0OMeH BelecTB. T8épdas
@dpaxyus COCTOUT U3 TOHKUX OEIKOBBIX HUTEH, POHU3BIBAIOIINX [TUTOIIA3MY B
Pa3HbIX HATIPaBJIEHUsIX. Bmecte ¢ Tpy6-
YaTEIMU U QUOPWUIAPHBIMU OPraHO-
uzaMu 0bpasyeT CeTh, COCTABJIAIONTYIO
yumonaazmamuyeckuil ckesem, Uiu
rutockener (puc. 3.14). OH CBA3BI-
BaeT KJIETOUHbIE OPTaHOW/BI U IIPUJIAET
KJIETKE OIIpeZIeJIEHHYI0 GOpMYy.

dynxyuu. Onpeznendger QopMy
KJIETKH, ABJAACh OIHOBPEMEHHO U
€€ BHyTDEHHEU CpeloH, IZe IPOUC-
XOZAT MHOTOYHCJIEHHBIE KJIETOUHBIE
peaknuu; 0OECIIEUNBAET CBS3b MEXKIY ‘;’licM 5K::) ;);ingsqczlp;f:;ﬁ ::’szqrzmmu:

OpraHou/iaMu 1 BHYTPUKJICTOYHOE IIC-  3_ MUMOXOHOPUS; 4 — 3HOON/IA3MAaMuyecKas ceme;
pPeEMEILICHME BEIIECTB. 5 - pubocoma; 6 — nnasmanemma

KnetouHble opraHouapbi

KiteTouHBIE OPTaHOU/IBI SBJIIOTCS TTOCTOSHHBIMHU U 00433 TETbHBIMU KOMIIO-
HEHTaMU OOJIBIIMHCTBA KJIETOK. OHU 00IaZIaloT CIenUpUUIECKOH CTPYKTYPOH

40 MaBa lll. KneTouHoe CTpoeHe X1BbIX OPraHM3MOB



Y BBIIOJIHAIOT KU3HEHHO BRKHBIE DYHKIMH. PaznmndaoT MeMOpaHHBIE Opra-
HOUZBI (PHZIOITIA3MATUYECKAS CETh, KOMILIEKC ['0JIbPKY, MUTOXOHIPUH, JTU30-
COMBI, IIJIACTHIBI, BAKYOJIM) U HEMEMOpPaHHBIE OPraHOUbI (PUOOCOMBI, MHKPO-
(rIaMeHTbl, MUKPOTPYOOUKH, IIEHTPHOJIN).

OpraHoungbl KNeTkn

v ¥
Hememb6paHHble Memb6paHHbie

|

O

Y Y (Y N D

) (
Prnbocombl j [ OAHOMeN;6paHHbIe j [ ﬂByXMEMvﬁpaHHble
| l I
KneTouHblIli ueHTp j [BHnonnawamquKaﬂ CETb) [ MutoxoHgpun
| | |
MuKpoTpy60ouKK j [ Komnnekc fonbaxun j [ Mnactngbl
| I
OpraHounabl ABUKEHUA ] [ Jlnzocombl j
|
[ Bakyonu j

MeMOpaHHBIE OPTaHOU/IbI

JleyxmemOpaHHble Op2aHoudbl

MuToxoHapuu (puc. 3.15) — 5TO OpraHoOuIbl OBAJIBHOM, ChEPUUIECKON UITH
[IPOJIOJITOBATON (DOPMBIL, XOPOIIIO PA3IMUUMBIE T107] CBETOBBIM MHUKPOCKOIIOM. Jl1-
aMeTp UX MOKET JIOCTUTaTh 1 MKM, a JiyinHa 7-10 MKM. MUTOXOHZIPHUH TTOKPBITHL
ZIByMsI MeMOpaHaMU: Hapy»KHas MeMOpaHa I1ajikasi, a BHy TpeHHsIs1 06pasyeT MHO-
TOYMCIIEHHbIE BIIAUUBAHNWS U BBIPOCTHL — KpuUcmbl. [10710CTh MUTOXOHPUH, OTTpa-
HUYEHHAs BHYTPeHHEH MeMOpaHOH, Ha3bIBAETCS MAMPUKCOM. 3]1ECH COZIEPIKATCS
pubocombl U konblieBass JTHK, obecrieunBaroias caMOBOCIIPOU3BOZCTBO MUTO-
XOHAPHUH. KoJTrmyecTBO MUTOXOHZIPHH B KJIETKAX 3aBUCHUT OT MHOTHX (haKTOPOB: OT
BO3pacTa KJIETOK — B MOJIOZBIX KJIETKAX UX OOJIbIIIE, YEM B CTapbIX; OT QYHKIIMH
KJIETOK — B MBIIIEUHBIX KJIETKAX HX
OOJIBIIIE, YEM B DIIUTEIHAJILHBIX.

DyHKrYyUA MUTOXOHAPUN — CUHTE3
AT®, n03TOMy X HA3BIBAIOT «3JIEKT-
POCTaHIIUSIMU KJIETOK». B MUTOXOH/-
PUSX CHHTE3UPYIOTCA U OEJTKU 21715 COb-
CTBEHHBIX HYK]I KJIETKH.

ILnracTuabl SBIAOTCA  Crienubu-
YECKMMM OPTaHOMJAMHU PACTUTETbHBIX
KJIeTOK. VIBBECTHBI TP THUIIA IUIACTHZ,:  Puc. 3.15 Cxema cmpoeHus MUmoxoHdpus:
XA0pONAacmyvl, XxpoMonaacmwl u netl- 1-AHK: 2 - HapyxHas mem6paHa; 3 - 6HympeHHss
KOTAACIIIBL. XJIOpOl'IJIaCTbI (puc. membpaHa; 4 — cuHmes AT®; 5 — Mampukc;

6 — MexxMeMbpaHHas nosocms, 7 — Kpucmel;
3.16) comepyxarcsi B JIUCTBAX (B OMHOU 8- pubocoma; 9 - zparyna
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KJIeTKe JircTa MoxeT ObITh oT 20 mo 100
XJIOPOIUIACTOB) ¥ JPYTHX 3€JIEHBIX Op-
raHax pacreHuil. UmeroT oBaibHY10 (hopMy
Y OTTPaHUYEHBI OT I[UTOITIa3Mbl IBOWHON
MeMbpaHoH. BHerHsss MeMOpaHa r1azikas,
a BHYTPEHHssI 00pasyeT MHOYKECTBO 3aM-
KHYTBIX BIIAUMBAHUU B HOpME JUCKOB —
muaakoudos. HeCKOJIbKO THIAKOMOB,
PacCIIONIOXKEHHBIX APYT Hald OPYIOM, o6pa— Puc. 3.16 Cxema cmpoeHus xaoponiacma:
3YIOT 2paHy.1y. B MmembpaHax TUJIaKOHUIOB ;:;F;‘;ZJ;"; 2 ;3%5525536 35—_;121;/,;2;2
JIOKJIN3YETCA X)'IOpOCbI/IIITL B momnoctu 6 — 8HyMpeHHAA MeMOpaHa; 7 — MexmemMOpaH-
XJIOPOIUIACTOB (Cmpome, UL MAMPUKCe) — HAas nonocme; 8 — HAPYXHas MemM6paHa
cozmepskarcs uruel, benku, JTHK, ppbocoMbl, 3ariacHbIe BEITIECTBA.

DyHryua xJI0poIacToB — GOTOCHHTE3. Hanmnune B cTpoMe XJI0pOIyIacToB
pubocom u JIHK nenaet Bo3aMOkHBIM cUHTE3 6e1KOB 1 AT®, HE0OXOIUMBIX 151
COOCTBEHHOH »KHUBHEEATETbHOCTH.

XpomomjaacThsl HaxoJATCA B IIUTOIUIa3Me KJIETOK OKpallleHHBIX OPTraHoOB
pacteHuH. B MembOpaHe THIAKOWJIOB XPOMOILJIACTOB COZIEPIKATCS pas3/IUUHbIE
MIUTMEHTBL: KPACHBIE, YKEJThIE, GUOJIETOBbIE, OPAHKEBBIE.

dDyHKUyUA XPOMOILIACTOB COCTOUT B HAKOILJIEHWH 3allaCHBIX BEIIECTB, OKpa-
IIIMBAHWH [IBETKOB U ITJIOAOB C IIEJTBI0 ITPHUBJIEUEHHUS OITBUIUTENIEN U PACIIPOCTPa-
HUTEJIEH.

JIeKoILIACThI — 5TO OECITUTMEHTHBIE IIACTHIBI, KOTOPBIE COZIEPIKATCS B ITUTO-
TJTa3Me KJIETOK OECIIBETHBIX OPraHOB: CTeOJISAX, KOPHSAX, BUION3MEHEHHBIX KOPHSIX.

DyHKxyua JTIEUKOTIIIACTOB CBOAUTCS K HAKOIIJIEHUIO 3aIIACHBIX BEIIECTB.

O0dHoMeMOpaHHble Op2aHoUOdbL

Y3Halime 6os1bwie

Bce Tunbl nnactug obpasytotca U3 NponnacTug, ToKann3oBaHHbIX B Mepucteme. MNpu onpegeneH-
HbIX YC/IOBMAX, HaNpUmep Npw Co3peBaHuV MIOLOB WV N3MEHEHUW OKPAaCKM NINCTbEB OCEHbIO,
Xf0ponnacTbl NIOAOB WM IMCTbEB NPEBPALLAIOTCA B XPOMOoniacTbl. KnybHu KapTodens Ha ceTy
3e/1eHEl0T, MOTOMY YTO NIeNKOMIacTbl MEPEXOLAT B X/IOPOMNACTbI. 3efieHble KNy6HN He MOryT 6bITb
MCMoMb30BaHbl B MKLLY, TaK KaK B HUX HAKanIMBaeTCA TOKCUYECKOEe BELLECTBO — COMaHMH.

duportazmatudeckas cetb (OI1C) mpencTaBiiseT pa3BeTBIIEHHYIO CUCTEMY
KaHaJIbIIEB U LMCTEPH, OIPAaHUYEHHBIX OJIMHApHOU MeMOpanou (puc. 3.17).
Vx dopma BapbUpyeT KaK B OZHOH M TOU Ke KJIETKE B PasHbBIE IEPUOLIBI
ee GYHKIIMOHATIBHON IEATEIBHOCTH, TaK U B KJIETKAX PA3IMYHBIX OPraHOB M
TKaHed. I KakKZIOro THIIa KJIETOK XapaKTepHa OIpesesieHHas CTPYyK-
typa IIIC. Hawubombiee pazButve IIIC XapakTepHO I CEKPETOPHBIX
KJIETOK C WHTEHCUBHBIM ypoBHEM OeynkoBoro obwmena. Crabopassuta IIIC
B KJIETKaxX KOPBl HAAIIOYEYHUKOB, CIIEpMAaTOIUTaX. B IIUTOIIasMe KJIETOK
MIPUCYTCTBYIOT [IBA THIIA SHAOIUIA3MATHYECKOH CETH — 2PAaHyAspHAas,
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WM Wepoxo8amasn, pacrioyioKeHHasd
BOMM3M  fA7pa, U  A2PAHYASpHAA
(enadkas). MeMbpaHbl KaHaJIbLIEB U
LIUCTEPH T'PaHYJIAPHON 3HAOIIa3Ma-
TUYECKOU CEeTH, B OTJIMUME OT arpaHy-
JIIPHOH, COZIEPKAT PUOOCOMBIL.
dyHryuu. [TomumMo mpatc-
nopmuoil yHKUuU, Ha TIOBEPXHOCTU
TpaHyJISIPHOMU SH/IOTIA3MATHUECKON
CEeTU TIPOMCXONUT CUHMe3 0enaxkos, a B
MeMOpaHax arpaHyJIsIpHON SHJIOTUIa3Ma-
THYECKOH CETH COoZeprKaTcs (hepMeHTHI
JUTSI CHHTE3a JTUTIHJIOB U YTTIEBOZIOB.
Komimieke I'oaba:ku, wiv naa-

Puc. 3.17 Cxema cmpoeHus sHOonaasmamuyeckoli
cemu: 1 - 211a0Kas 3HOONA3MAMUYECKAsA cemb;

2 - A0epHas nopa; 3 — A0epHas MemopaHa;

4 — npocMpaHcmeo mex0y MewoYKamu YUCmepH;

5 - wepoxosamas sHOoONA3MamMuyeckas ceme;

6 — pubocomel; 7 — MewoYyKU YyucmepH

cmuuecKuil KOMNAeKe, COCTOUT U3 JIUC-
KOBUJIHBIX TI0JIOCTEH, pa3rpaHUYeHHBIX
MeMOpaHO! U COOPAHHBIX B CTOIIKH TI0
5-20, 1 OTIITHYPOBBIBAIOIIUXCA OT HUX
MHUKPOITy3BbIPBKOB. (puc. 3.18).

@dynuxyuu. OcHoBHasA QYHKUUA
KoMmIuiekca [OJb/PKY 3aKJIIouaeTcs B
HaKOIUIEHUU U TPAHCIIOPTe IIPOZyKTOB
cUHTe3a wieTkd. [lomazarwrye B Io-
JIOCTH KOMIUIeKca ['ONbpKu Oeslku U
JIUIIHU/IBl HAKATLJTUBAIOTCSA, YIIAKOBBIBA-
I0TCSl B CEKPETOPHBIE MUKPOITY3BIPHKU
Y TPAHCIIOPTUPYIOTCA 110 HA3HAUEHHUIO: K BHYTPUKJIETOYHBIM CTPYKTYPaM WUJTH 32
nipeziestbl KiieTKu. Ha membpanax koMruiekca ['oybmpxu 06pas3yioTes TM30COMBL.

JIN30COMBI — OPraHOWB OBAJILHOM hopMBI M HeGosbIINX pa3mepos (0,5-
1,0 mxm), comeprxartiye 30-50 hepMeHTOB, OCYIIIECTBIIAIONIHE BHYTPUKIIETOYHOE
nuieBapeHre. MembpaHa JIn30COM TOJIILE, UEM Y IDYTUX OPTaHOWIOB, M HETTPO-
HunaeMa. PepMeHThl CUHTE3UPYIOTCA Ha pubocoMax, OTKy/ia IO KaHasIbllaM 5H-
JIOTIJIa3MaTHYeCKON CeTH HaKaIJIMBAIOTCA B KOMILIEKCe ['OJIb/IXKHY, B LIUCTEPHAX
KOTOPOTO ¥ 00pasyIoTCs JIM30COMBI.

QDyHKYUU JTU30COM 3aKJTIOUAIOTCA B 00eCTIeYeHNY BHYTPUKIJIETOUHOTO TIepe-
BapUBaHUA I[IUTATEJIbHBIX BEIIECTB U B HAKOIJIEHUU (PEPMEHTOB. YUacCTBYIOT
TaKKe B BBIBEJIEHUM pas3pyILIEHHBIX YacTel KJIETOK, MHOIZIa paspyllaloT camy
KJIETKY, B KOTOpoY obpasoBasivch. Harpumep, TM30COMbI IIEpEBAPHBAIOT KJIETKU
XBOCTa TOJIOBACTHKA BO BpeMsA MeTaMopdo3a.

BakyoJsin TpefcTaBiigioT cOOOW My3BIPPKU HJIH IIOJIOCTH, 3aIIOJTHEHHBIE
’KUZKOCTBIO. B JKMBOTHBIX U B MOJIOZBIX PACTUTENIBHBIX KJIETKAX MHOTO Ma-
JIEHBKUX BaKyoJIeH. B CTapbIX pacTUTEIBHBIX KJIETKAX BCE BAKYOJIU CJIMBAIOTCA

Puc. 3.18 Cxema cmpoeHus komnsiekca [0/160)Ku:
1 — 8x00AWAA 8e3UKYNd; 2 — NOJIOCMb YUCMEpPHbI;

3 - 8bIx00AWAA 8€3UKY1d; 4 — 06pazosaHue 8e3uKy-
Jibl; 5 — yucmepHeol
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B ofHy 0osiblilyto, 3aHuMamwolyio 70- Gonbuas cy6seduHuua
90% obwema kietku. OKpyskaroIas eé
060J109Ka, MOHONAACM, YyTh TOHBIIIE
nyazManieMMbl.  CoZiepKUMOEe PacTh-
TEJIbHBIX BAKyOJIEH — K/1emMOouHblil COK,
TIPEZICTABIIAET COOOH BOJHBIA PAcTBOP
HEOPTraHWYECKUX U OPraHHUYECKUX Be-
ITIECTB.

dynkyuu. Baxkyonu KHUBOTHBIX
KJIETOK OTBETCTBEHHBI 32 TPAHCIIOPT Be-
ITIECTB U 32 CBA3b MEXKIY OPTaHOWUIAMH.
B pacTuUTenpHBIX KJIETKaX BaKyOJIHU
CITy?KaT MeCTOM HAKOIUIeHHsA MeTabo-
JIUTOB (YTJIEBOZIOB, OEJTKOB, YKUPOB, TTHT-
MEHTOB); ODOECIIEYMBAIOT DPa3PYIIIEHHUE
MaKpPOMOJIEKYJT U TIOCTAPEBIINX KIIe-
TOYHBIX OPTaHOWJIOB.

accambnuposaHHas
manas cybveduHuya pubocoma

Puc. 3.19 Cxema cmpoeHus pubocomobl

yeHmpuonu

HeMeMﬁpaHHbIe OpraHoOMuAbI Puc. 3.20 Cxema cmpoeHus yeHmpocombl

PuGocomsbl — opraHowzbl OBaJIbHOH (GOpMBI uaMeTpoM 15-20 MKM.
Kasknast pubocoma COCTOUT M3 JIByX HEPABHBIX CYOBETUMHUIL: OOTBIIION U MasIoH
(puc. 3.19). B ux cocras BxozaaT benku v PHK. Pacrionaraiorcs Ha MeMbpaHe
SHJIOTIJIA3MATUYECKOH CETH, B ITUTOIIA3ME, TIIACTHAX, MUTOXOHPUAX.

dynkyua — cunTe3 HEJIKOB.

MuxkpoduiraMeHTbI IIPE/CTAB/IAI0T COO0N BOJIOKHA, COCTOSAIINE U3 pas-
JINYHBIX COKPATUTENIbHBIX OEKOB (akmuHa u muo3uHa). ObecrieynBaT MO-
TOpHBIE DYHKIINU KIIETOK.

MuUKpPOTPYOOUKH SBJIAIOTCSA TIOJIBIMHU HWINHAPUIECKUME CTPYKTYPAMH.

DyHKYUU: MUKPOTPYOOUKU U MUKPODHUIIAMEHTHI YYaCTBYIOT B 0Opa30BaHUU
BepeTeHa JIeJIEHNA KJIETKU U ITUTOCKETIETA.

Kiaerounsrii neHTp (IeHTpOCOMAa) — OPraHOWZ, KJIETOK >KUBOTHBIX
(puc. 3.20). CocTouT U3 ABYX TEJEI] — UeHMpuo.1ell, PacIIONOKEeHHBIX TIePIIeH-
JIMKYJIIPHO APYT APYTY BOIM3U szpa. Kavkaas eHTPHOJIb TIPENICTaBIsAeT COO0H
MTOJTBIM MTUHAD AytuHOoH 0,3 MKM u sirameTpoM 0,1 MKM, COCTOSAIITNHN U3 JIEBATH
TPHILJIETOB MUKPOTPYOOUEK.

DyHryuu. KneToyHbIH IEHTP UTIPaeT BAXKHYIO POJIb B 0OPa30BAaHUM ITHUTO-
CKeJIETA W BEpeTEHA JIEJIEHUS KJIETKH.

CTpoeHune npoKapmoTnieckonm KneTku

[TpokapuoTrdeckas kierka (puc. 3.21) — 310 KieTka-Tesno bakrepuit. Kak mpa-
BUJTO, UMeEET CHEPUUECKYTO WITH IIMIMHAPUUIECKYT0 (DOPMY U COCTOUT U3 KACTNOUHOLL
CMeHKU, K1emo4HOU 060104KU, Yumonaasmvt u Hykaeouda (puc. 3.21).
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Kiaerounas CTE€HKa
TUIOTHAS U COCTOUT U3 CETH MO-
JIEKyJsT mypeuHa. Boxpyr kiie-
TOYHOH CTEHKU MOXKET OBIThb
JKeslernoobHas  Karcysa MM
CJIM3UCTBIM CJIOU IIJIOTHOM KOH-
CUCTEHIIHH.

DynxyuL. Perynupyer
OOMEH BEIECTB, COXPAHET
hopMy KJIETKH U SABJIETCSA CyD-
CTpaTOM Il TIPUKPEIIEHUA
JKTYTUKOB U DECHUYEK.

KiaerouHast 060T0UKA Puc. 3.21 Cxema cmpoeHus npokapuomuyeckoU Kiemku:

1 — K7lemoYHas cmeHKa; 2 — niasmanemma; 3 — Kancyna;
CXOXKa C TaKOBOMU Y 9YKapUOT. B 4-yumonnasma; 5 - nnasmuda; 6 - Hykneoud; 7 - nunu;
KJIETKAX TIPOKAPHUOT OTCYyTCTBYET 8- pubocoma; 9 - 2paHyna 3anacHozo eewecmad; 10 — xaymuk
MeMOpaHHast CeTh, KOTOPas AETUT SYKaPHUOTHUECKHE KJIETKW Ha OTAETbHBIE OT-
cekr. Bo MHOTHIX KJIETKAX MPOKAPHOT IIUTOIIa3MaTUUeCcKass MeMOpaHa, JIeKaras
TI0J1, KJIETOYHOU CTEHKON M OrpaHHYMBAIOIIAS CHAPY>KH ITPOTOILIACT, — 3TO eUH-
cTBeHHas1 MeMOpaHa. MHorma oHa 06pasyeT pasHOrO poza BIISTUMBAHUS — WHBA-
TUHAIUH, HECyIIVe pasHble (YHKIHUH. ITO MOTYT OBITH ITy3BIPbKU-BE3HKYJIBL,
coziepskate (epMeHTRI, UJIM ME30COMBI, YUACTBYIOIIIUE B JIeJIEHUM KJeTKU. Ka-
Kye-JIM00 MUITEBAPUTETBHBIE, COKPATUTENILHBIE WK IPYTHE BAKYOJIN Y TTPOKAPUOT
OTCyTCTBYIOT. LIpTOIIa3MaTrueckass MeMOpaHa IPOKapUOTUYECKON KJIETKH SABJIA-
€TCST MECTOM JIOKATM3aIMKU (bePMEHTOB SHEPTETHYECKOTO METaboIM3Ma |, CIeno-
BaTeIbHO, BHITIONTHSAET QYHKIIMIO MUTOXOHJIPHH, OTCYTCTBYIOIINX B KJIETKAX ITPO-
kapuoT. [ToaToMmy MeMbpaHa 0COOGEHHO pas3BuTa y 6aKTepHii ¢ BLICOKUM YPOBHEM
ZIbIXaTesTbHOTO MeTabosinama. OHa yuacTBYET TaKyKe B JIEJIEHUH HYKJIEOWIA, TaK
kak kosblieBas JJHK 3axperuisercs Ha MeMOpaHe U IOCyIe PETUTHKAIH (YBOEHMS)
PacXO/IUTCS TI0 IBYM HOBBIM KJIeTKaM OJ1aroziapst pocTy MeMOpaHHI.

dyHxyuu. 3anyinaer IUTOIUIa3MYy, COXPaHseT BHYTPEHHEE OCMOTUUECKOE
JIaBJIEHUE, YUACTBYET B OOMEHE BEITIECTB MEKITY KJIETKOU M BHEIITHEH Cpeziow, 00-
J1aniast n3bupaTesbHON ITPOHUIIAEMOCTEIO.

IMuronuiazma mpeCTaByIfeT cOO0H KOJUIOUIHYIO CUCTEMY M3 BOZBI, OEJTKOB
U munuzaoB. LluTtockesneT oTcyTCTByeT. 13 OpraHonzioB IPUCYTCTBYIOT TOJIBKO PH-
60coMEBL. B 11uTOIUIa3ME POKAPHOT COAEPIKATCs Pas3yIMUHble BKITFOUeHUs . OHU
SIBJISIOTCA aKTUBHO (DYHKIIMOHUPYIOIIMMU CTPYKTYPaMH, & APYTUE — IPOAYKTaMU
KJIETOYHOTO MeTab0JIM3Ma, OTKIIA IBIBAIOIITMMUCS BHYTPH KJIeTKU. HeKOTophIe IT1-
TOIJIA3MAaTHYECKHE BKJTFOUEHHS MMEIOT SIBHO ITPHCIIOCOOUTENIbHOE 3HaUeHue. M,
HAKOHell, MHOTHE U3 HUX ABJIAIOTCA 3aIIaCHBIMU BEILIECTBAMHU, OTJIOKEHNE KOTOPBIX
KJIETKOU IIPOUCXOJIUT B YCJIOBUSX M30BITKA ITUTATETHHBIX BEIIECTB B OKPY KAIOIIIEH
cperne, a moTpebrieHre HabITI0AaeTCsI, KOr/ia OPTaHU3M TIOTIAIaeT B YCIIOBHS TOJI0-
manvs. K uucsmy BHy TPUITUTOIIA3MATUIECKUX BKITIOUEHNU, BBITIOTHAIONINX OTIPe-
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ZieTIeHHYT0 GYHKIMIO B GOTOCUHTERE, OTHOCATCS XJIOPOCOMBI 3eJIEHBIX OaKTEpUH U
DUKOOUTUCOMEI INAaHOOAKTEPUH.

dynryuu. fBnsgercs MecToM MeTabOTMUYECKUX PEAKIINH.

Hyxiieoun — sxBuBaseHT sapa sykapuort. Cocrout uz JJHK, PHK u 6enkos.
Anepnas membpana orcytcrByet, a JJHK mpezncraBiena ofHON KOJIBLIEBOM MO-
JIEKYJIOH, KOTOpask COCTaBJIAeT XPOMOCOMY, MJTH TeHOM baxrepun. MHorue 6ax-
TEPUU COZIEPIKAT IOTIOTHUTEIbHBIM TeHETUYECKUH MaTePHa — N1a3muobl, UTO
MIPUIAET UM YCTOMYUBOCTD K aHTUOMOTHUKAM U TSKEJTBIM MEeTaJJIaM.

dynxyuu. CoxpaHeHHue HACJIECTBEHHON HHOOPMAIIHH.

Baxyouru 00pasyioTes B IEPUOJ, MHTEHCUBHOTO POCTA KJIETOK.

Kryruku SBIAIOTCA OPraHOUAAMHU IBYKEHUSA, B YACTHOCTH — Y TIPOZOJITO-
BaTBIX OaKTEpUL.

I (umbpun) IpeACTaBAoT OO0 MpsAMBIE TOHKHE (3-25 HM) MOJIBIE
BBIPOCTHI IJTMHOH 10 15 MKM Ha MOBEPXHOCTH OaKTeprambHOU KeTKU. OCHOBY
MIUTAN cOCTaByiAeT OeIOK MWIMH. Pa3nmuyaloT /iBa THUMA MATHN: 00IIero HasHa-
YeHUs U TI0JI0BBIE (ceke-ivin). [Tunu obuje2o Ha3HaueHUs TIpeTHA3HAYEHb JJIs
MIPWINIIAHUA MUKPODOOB K cybcTpaTy (KeTkaM pacTeHU, TpUbOB, )KUBOTHBIX U
YeJIOBEKA, & TAKKe K HEOPraHWYEeCKUM coennHeHUsAM). IToaoevle nuau Heob-
XOJIUMBI OakTepusiM it obMeHa reHetndeckod uHbopmMarued (JITHK) mexmy
KJIETKOH-ZIOHOPOM U KJIETKOH-PEITUTTUEHTOM.

DopmaTUBHbIN KOHTPOJIb 3HAHN

1. DanTe onpepeneHne NMOHATUN: SYKapUNOTUHECKaA KNETKa, MPOKapnoTn4eCKana KNeTKa, niasmo-
AeCMbl, A&CMOCOMbI, MMMKOKaINKC, KNEeTOYHaA CTeHKa, SHOOUNTO3, (')aI'OLlI/ITO3, Nnna3mMonns.

2. O6bAcHUTe cTpoeHue 1 GYHKLMN: a) KNETOYHOM 000M0UKK; 6) UMTOMIa3Mbl; B) OO4HOMEMOPAH-
HbIX OPraHOWAOB; I) OPraHOWAOB C IBOVNHON MEMOPAHON; [1) HEMEeMOPaHHBIX OPraHOMIOB.

3. HasoBwute 3 pas3nnuma n 3 cxoactBa MeXkay pacTUTENIbHOM N »KNBOTHOM KNeTKaMu.

4. O6bAcCHUTE, MoYemy
. Ha MembpaHax rpaHynapHoi SMNC nponcxoamnT crHTes 6enKkos;
« prbOCOMbBI Ha3bIBAIOT eLLE Tenbliamn Mannaae;
© MUTOXOHAPWUY Ha3blBAOT «3HEPreTUUECKNMM CTaHLUMAMMN» KNETKK;
« NeiKomnnacTbl MOTYT NePeXoaAmTb B X/I0POMACT;
« JI30COMbI HA3bIBAIOT «MYCOPLMKOMY KNETKM;
« JINCTbA OCEHbBIO MEHAIOT CBOW LIBET.

5. CocTaBbTe Tpuagbl MO aNropuTMy: KneTka — opraH — GyHKLMA (HeKOTopble NOHATAA MOTYT
ObITb NCMOJIb30BaHbl MOBTOPHO): XMBOTHAA KNeTKa, KNEeTOUYHaA CTeHKa, obecneynBaeTt onopy
KNeTKM, LLleHTPUONK, pacTUTeNbHaA KNeTKa, XNIOPOoMnnacT, KNeTouHoe feneHune, GoToCmHTes.

6. CpaBHVITe NPOKAPNOTNYECKYIO N SYKaPUNOTUYECKYIO KJTIeTKUN MNMOo 5 npnu3HakaM.

7. I/I3yqu|/|e cnyyasd. COCGﬂ,I/I yeéxann B OTnyCK 1 nonpocunin J'IeHquy NnoJNinBaTb LBEThHI. JleHouka
Hallfa UBeTbl yBALAWNMN. [Nocne nonvea LBETbl OXKWIN. ObbsacHuTE:
0 B KakOm CI)I/ISI/IOJ'IOI'I/NGCKOM COCTOAHUM ObINY KNETKM YBAOWNX paCTeHI/II;I;
0 B KakOm CI)I/ISI/IOJ'IOI'I/NGCKOM COCTOAHUM ObINV KNETKM paCTeHI/H;I nocne OXMBNEHNA;
0 yepes Kakne CTPYKTYPbl IMCTa MPONCXOONT NCMapeHre BOLbI;
0 noyemy Hy>KHO NOJIMBaTb PAaCTEHNA BEYEPOM U YTPOM, HO HI B KOEM CJlydae B MOJIAEHb;
0 npeanoxnTe HeCKOMbKO METOAO0B MOJIMBa KOMHATHbIX paCTeHI/II;I BO BpemA OTnyCKa.
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TKaHU PacTUTENbHBIX

OpraHu3moB

TKaHb — 3TO COBOKYITHOCTb KJIETOK, CXOZIHBIX T10 CTPOEHUIO, XUMUUECKOMY
COCTaBY, UMEIOIIIUX 00IIIee TTPOUCXOXKIEHHE U BBITIOTHAIOIIUX 00Ty 0 (QYHKITHIO.
B Hacrosiee BpeMs TIpUHATA CJeAyiolas KaacCUbUKAIIUA PACTUTETbHBIX
TKaHEN: 00paszosamenvHble, NOKPOBHbBLE (3awumHble), OCHOBHblE, MeXaHUYe-
cKue, nposodsaujue, cekpemopHble (8bl0eaumenvHvle) U HY8CMBUMeENbHbLE.

Y3Halime 6os1bwie

B 3aBmcumocTu ot pa3Hoo6pa3vm KNETOK pPa3nnyaloTca Npocmele mKaHu, COCTOALLME N3 OAHOIo B1aa
KNeToK (Hanpmmep, MeXaHnYecKas TKaHb) U C/I0KHble, COCTOALLME N3 Pa3HbIX TUNOB KINETOK (Hanpm-
Mep, nposojAaune TKaHW). TkaHn moryTt 6bITb KJ'IaCCI/Id)VILWIpOBaHbI 1 B 3aBNCUMOCTU OT CTENEHN ,D,I/Id)-
CI)EDEHLI,I/IaLWII/I KneTok. B cBA3M C 3TUm pasnnyatoTca o6pasoBaTeanb|e (MepucmeMbl) N NOCMOAHHbIE
TKaHW. MepucmemamuweCKue MKaHu 06pa3y}OTCﬂ 3a CYET KNETOK, CMOCOOHBIX K AeNeHnto, a aedeu-
MmueHeble — N3 KNETOK, NpeAHa3Ha4YeHHbIX AN1A BbINOJIHEHUA NTNLLb opHom KOHKPETHOIZ d)yHKLlVIVI.TaKVIE
KNeTKu bonblue He [AENATCA N He p,I/Id)dDEDEHLI,I/IpyIOTCﬂ. K p.ed)VIHVITI/IBHbIM OTHOCATCA MeXaHU4yeckune,
3alWnTHblE, OCHOBHbIE, NPOBOAALLME, CEKPETOPHbIE N YYBCTBUTEJIbHbIE TKAHW.

OcCHOBHBIE TKAHU PACTEHU

Ha3BaHue | O6pa3oBatenbHble |  [MoKpoBHble OcHoBHble MpoBogawwme MexaHnyeckne
3awwmTa, cBA3b | O6paszoBaHue
PocT, o6pa3oBa- TpaHcnopT BoAbl, MyHe-
pacteHuna 1 HaKomnneHne
DyHKUMK | HMe BCex ocTanb- . panbHbIX 1 OpraHunye- Onopa
. C BHELLHeN NUTaTeNbHbIX
HbIX TKaHel N CKUNX BeLLEeCTB
cpenon BellecTs
KneTku Cocypbl — MEpTBble KneT-
. KneTkun »uBble
Knetku xu- XuBble, KM BbITAHYTOI HOpMBbI,
KneTku *uBble 1 MepTBbIE, C
Bble, MeNKue, .. KpYrHble, C YTOJILLEHHBbIMU 060-
Ocoben- 1 MEpPTBbIE, YTONLIEHHBIMU U
TOHKOCTEHHbIe, C HenpaBWib- | IOYKaMU; CUTOBUAHbIE
HOCTW NA0THO Npw- . OfpeBeCHEBLUMN-
KpYMHbIM A8POM, Hol GOpMbl, | TPYOKM — XKUBbIE KNETKM
CTPO€EHWA nerawT apyr K . M 060s10UKaMK;
BaKyonu MenKue pacnonoxe- | BbITAHYTON $pOpMbl,
apyry M KaMeHWCTble
WM OTCYTCTBYIOT Hbl PbIXNO, 6e3 afpa, Bakyonei n KneTKI
BaKyonn eCTb | Nnactug
MexaHnyeckune
Ha BepxyLuke Koxuua (¢ MskoTtb BOJIOKHa COMpo-
MecTo pXy » [pesecnHa (cocyabl), P
nobera, B NOYKax, |ycTbuuamu), |NnUCTbEB, BOXKJAtOT Npo-
pacnosno- . ny6 (cuToBnAHbIE TPYOKM
OKOJO KOHUKA npobka (cye- | ctebneit n BOAALLYIO TKaHb;
XKeHua . . W KNETKN-CNYTHULbI)
KOPH#; Kambuii yeBMYKaMM) KOpHel TAXW BAOMb

CTebns 1 KOpHSA

O6pa3oBartesibHble (MepncTemMmaTnyecKmne) TKaHn

OTH TKaHU, HAa3BIBAEMBIE U 2eHEPAIMUBHbIMI, COCTOSAT U3 KJIETOK, COXPaH:I-
IOLIMX CIIOCOOHOCTB K I€JIEHHIO Ha ITPOTSKEHNH BCETO ITEPHOZA JKU3HU. B 3aBHCH-
MOCTH OT ITPOUCXOXKIIEHHUS, PA3JINYAIOT NePeUUHbLe 1 BMOPUUHDBLE MePUCTIEMbL.

ITepsuunble Mepucmembvl COCTOAT U3 MAPEHXUMHBIX KJIETOK C TOHKHUMHU
crenkamu (puc. 3.22). [To MecTy pacriosioKeHHUs B OpraHaX OHU MOTYT OBITh
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gepxywieyHbiMu (ANUKAALHBLIMU), UHMepKa-
ASPHBbIMU (BCTABOYHBIMH) U /1aMepanbHuMU
(6oxoBrIMHU) (puc. 3.22).

AnvKasbHBIE MEPUCTEMBI PACIIONIATAIOTCI HA
BEPXYIIIKaX OCEBBIX OpPraHoB (cTebsi U KOPH:),
re o0pasyoT KoHycbl Hapacmauusa. HMumep-
KaAsipHble MEPUCTEMBI HAXOAATCSA Y OCHOBAHUH
MeXI0y3Mui crebrda, obecrieunBas ux poct (y
3JIaKOBBIX). JIamepaavHble MEPUCTEMBI PACIIO-
JIOXKEHBI B TOJIIIIE OPTAaHOB U JAIOT HAYaJIO BTO-
DOCTENEHHBIM U IPUAATOYHBIM KOPHAM, & TAKXKE
BTOPUYHBIM MEPHCTEMAM.

Bmopuunvle mepucmemwvt (kambuii wu
Pennozer) o0pasyiOTCs U3 KIIETOK JeDUHU-

’L

Puc. 3.22 Cpe3 yepe3 KOHyc Hapac-
mauus: 1 - anukaneHas mepucmema;
THUBHBIX TKaHeﬁ, BO300OHOBUBIIINX CIIOCOOHOCTD K 2 - 8mopudHas mepucmema

JIeJIEHUIO. Pacrioararorest MeKy APEBECHHOHN U KOPOH OJIPEBECHEBIIINX CTeOIel
Y KOpHEH 1 06eCTieunBalOT UX POCT B TOJIIIIMHY.

3alnTHbIE TKaHN

ITH TKaHU, HA3bIBAEMBIE U NOKPOBHbLMU, PACIIONATAIOTCA HA TTOBEPXHOCTU
oprasoB. [1o MPOUCXOKAEHUIO 3aITUTHBIE TKAHU JIEJIATCS Ha nepsuyHvle (anu-
depma), BOBHUKAIOIIME U3 MEPBUYHBIX MEPUCTEM, 8MOPUUHbIE, Pa3BUBAIO-
II1eCs U3 BTOPUYHBIX MEPUCTEM (nepudepma) 1 mpemuumsle (kopka).

Anudepma (puc. 3.23), Kax IPaBUIIO0, COCTOUT U3 OIHOTO CJI0ST JKUBBIX KJIETOK,
JIMIIEHHBIX x710podwia. ObpasyeT HApYKHBIH ITOKPOB JIMCTLEB, CTeOIEN Tpa-
BSIHUCTBIX PACTEHUH, [IBETKOB, CEMSH U TUIOZOB. Y OJTHOJIETHUX Y MHOTOJIETHUX
pacTeHUH, KOTOPBIE HE PACTyT B TOJIIIHHY, SIHUAEPMa COXPAHAETCSA HA IPOTS-
JKEHUU BCEU WX JKUBHH, a Y TeX, YTO PACTyT B TOJIIIMHY, 3aMEIIAETCS BTOPHU-
HBIMHU 3aIIUTHBIMY TKaHAMHU.

Ilepudepma, v npobka, — MepTBasi TKaHb, COCTOAIIASA M3 TOJICTOCTEHHBIX
KJIETOK, BOBHUKAIOIIUX B PE3YJIbTATE JIeJIEHUs KIIETOK (herr02eHa. KiteTku mpobKu
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Puc. 3.23 [lonepeyHslli cpe3 nucma: 1 — HUXHAA 3nudepma; 2 — OpesecuHHble coCyObl; 3 — CUMOBUOHbIe
mpy6Ku; 4 — 1y6sHble BOIOKHA; 5 — yCMbUYHAA Wesnb; 6 — ycmbuyd; 7 — AcCCUMUTAYUOHHAA MKAHb; 8 — 8epx-
HAA 3nUdepMa; 9 — MexaHu4eckas mKaHe
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IIPOIUTAHBI YKUPOIIOZI0OHEIM BEIIECTBOM — CyOEPHHOM — U He IIPOITyCKAIOT BOZY,
MI03TOMY KOTZIa MX COAEPKUMOe OTMHPAET, TO OHU 3aAIIOTHAIOTCSA BO3LYXOM. MHO-
rocsiorHast mpobka obpasyeT BOKPYT CTeOJIs CBOEOOPA3HBIN YeXO0JI, IIPENOXPaHsI-
IOIINY pacTeHUe OT HeOIarOIpPUATHBIX BO3ZENCTBUI BHEITHEN CPEIbL.

Kopxa obpasyeTcs y IepeBbeB U KyCTAPDHUKOB Ha CMeHY IIpobke. fIBmaeTcs
COBOKYTTHOCTBIO IIEPBUYHBIX U BTOPUYHBIX MEPTBBIX TKAHEHN U CITYKUT O0oJiee Ha-
JIe’KHOU 3aIIIUTON PaCTEHHIO.

OCHOBHbIe TKaH!n

ITU TKaHU, Ha3bIBAEMBIE TAK)KE NAPEHXUMAMU, COCTOST U3 JKUBBIX KJIETOK C
TOHKUMHU MeMOpaHaMU. B 3aBUCHMOCTH OT BBITIOJTHAEMBIX GYHKITMH Pa3THYatoTCs
accuMunsiyUoHHble, 3anacaroujiie, 6030YXOHOCHbLe 1 B0OOHOCHbLe MKAHLL.

AccumMunayuoHHans MmraHs (XA0peHxuma) XOpollo pa3BUTa B 3eJIEHBIX
opraHax pacreHuil (puc. 3.23). B xeTkax 5TOH TKaHHU, COAEPKAIIUX XJIOPO-
TUTACTBI, IIPOUCXOAUT POTOCHHTES.

3anacarowan mrans — OeClIBETHAS, TPUCTIOCOOIIEHHASA 1711 HAKOIUIEHUS 3a-
TIACHBIX [TUTATEJIbHBIX BellecTB. COCTOUT U3 JKUBBIX KJIETOK, GOraThIX BAKYOJIAMHU,
HO JIMIIIEHHBIX XJIOPOIIACTOB. XOPOIIIO pa3BUTa B KIIyOHAX, JTyKOBUI[AX, CEMEHaX.

Bo3dyxoHocHana mkaHb (adpeHxuma) mpencTapiiser cobor TKaHb C MHO-
TOUNCIEHHBIMU MEXXKJIETOUHBIMU ITPOCTPAHCTBAMU, 3aII0JTHEHHBIMHU BO3YXOM.
ObecrieunBaeT IIaBydeCcTb WIH MOAAEPKAHUE B BEPTUKATIBHOM TIOJIOKEHUH Op-
TaHOB BOJIHBIX PACTEHUH.

BoOdoHocHasa mkaHb XapakTepHa Ui CYKKYAEHMHMbIX DACTEHHH (Kak-
TYCOB, aJI03), KOTOpble OOUTAIOT B 3aCyIIJTMBOM KJTMMATe, HA KAMEHUCTOM U 3a-
COJIeHHOM TpyHTe. COCTOUT U3 KPYITHBIX KJIETOK C TOHKUMU 0007I09KaMu, Hora-
TBIMU KJIETOYHBIM COKOM U CJTU3UCTBIM BEIIIECTBOM.

MexaHnuyeckne TKaHun

MexaHUueckre TKaHU, Ha3bIBaEMBIE TaKKE ONOPHbIMU, 0OPa3yT KapKac,
KOTOPBIY MOZIEPKUBAET OpPraHbl PACTEHUH, MPETATCTBYSA UX HU3JIOMY, CAABIIH-
BaHUIO, U3rHOaHUI0. OTIMUYUTENTBHON OCOOEHHOCTHIO KJIETOK MEXaHWYECKUX
TKaHeH, 0OeCIIeUNBAIOIINX 3JTACTUYHOCTD U YIIPYTOCTD, SIBJIAETCS CUJIBHOE YTOJI-
IIIeHHWE U OApeBecHeHWE 000JIOUeK, TeCHOe CMBbIKAHWE MEXKIY KJIETKAMH, OT-
CYTCTBHE OTBEPCTUH B CTeHKaX. B 3aBUCHUMOCTU OT (DOPMBI KJIETOK, CTPOEHMUS,
(DUBHOJIOTUUECKOTO COCTOSIHUA U CITOcODa YTOJIIEHUSA KIIETOYHBIX OOOJIOUEK,
MEXaHUYECKUE TKAHU JIEJIATCA HA KOAAEHXUMY U CKAEPEeHXUMY.

Koanenxuma — 370 yripyrasi, 571aCTUYHAs, OMOPHAS YKUBAs TKaHb, COCTOSIIAS
13 KJIETOK C HEPAaBHOMEPHO YTOMIIEHHBIMU obostoukamu (puc. 3.23). TTocKombKy
KJIETKY JIETKO PACTATUBAIOTCS, KOJUIEHXMMA He TIPETATCTBYET POCTY OPraHOB, B KO-
TOPBIX HaxoauTcs. OOBMHO PaCIoyaraeTcs B BUE OTIETBbHBIX TSKEW WJTH Helpe-
PBIBHBIM IWJIMHAPOM TIOZ, STIHJIEPMON MOJIOABIX cTebsIeH, YePEHKOB JIUCTEB U TI0
00erM CTOpOHAM KPYITHBIX JKHJIOK JIUCTHEB, 0COOEHHO JBY/IOTHHBIX.

CraepeHxuma — 3T0 OMEPTBEBIIIAas TKaHb, HO IMPOYHas, TIOYTH Kak cTasb. Co-
CTOMT U3 BBITSHYTHIX KJIETOK C PABHOMEPHO YTOJIIIIEHHOH 0O0JIOUKOH, YacTO OJIpEBEC-
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HeBIel. CKIepeHXUMa MOXKET OBITb (huOPO3HOIL, COCTOSIIEN U3 IJTHHHBIX TOHKHX
KJIETOK (HapUMep JTyOsTHBIE BOJIOKHA JIbHA, TIEHBKH), U CK/1ePeUOHO1L, BKITIOUAIOITIEH
M30IMaMEeTPUUECKHE KIIETKH (CKaepeudsl, WIH KameHucmovle kaemxu). Taxkout
TKaHBI0 00pa30BaHa ceMeHHas KOXKypa, CKOPJIyTia Opexa, KOCTOUKHU I1JI0ZI0B U JIP.

NMpoBoaAwWme TKaHU

Mopdoiorudecku, CTPYKTYPHO U (YHKIIMOHAJIBHO PA3/IMYaloTCs Z[Ba TUIIA
MIPOBOAAIINX TKaHEHN: Kcwiema U h.roama.

Kcunema, vy OpesecuHa, 06eCcTieurBaEeT IIUPKYJIALIIIO BOZBI M PACTBOPEHHBIX
B HEH MUHEPAJTbHBIX BEITIECTB OT KOPHA K JINCThAM (80cx00awuil mox) (puc. 3.23).
ABsieTcs CIIOKHOM TKAaHbIO, COCTOSIIEN U3 mpaxeud, mpaxeu, 0pesecuHHoll na-
PeHxXuMblL 1 MexaHuveckoll mxaHu. Tpaxeudvl TIPeACTABIISIOT COOOH JTUHHBIE
(MMpo3eHXUMHBIE) OMEPTBEBIIINE KIIETKU C 3a0CTPEHHBIMU KOHIIAMU U AUSHUGPU-
YUPOBaHHoiL 060JI0YKOM (TTPOITUTAHHOU JIMTHUHOM). [IpOHUKHOBEHHE pACTBOPOB
M3 OTHOU Tpaxeuzibl B JIPYTYIO MPOUCXOAUT ITyTEM (QUIBTPAITMU Uepe3 ITOPhI —
yr1yO1eHYs, TIOKPHITHIE TTPOHHUITAEMOH 000J109KOH. Tpaxeu (CoCyIbl) — 3TO TIOJIBIE
TPYOKH, COCTOSAIITNE U3 OT/IEbHBIX WIEHHUKOB, PACIIOJIOKEHHBIX JIPYT HAZ APYTOM.
Ha morepeuHbIx CTEHKax UMEIOTCs TTOPhI, obecrieunBaroliye 6osee OBICTPYIO CKO-
POCTh TOKa pacTBOPOB, UeM B Tpaxenzax. CTEHKH TpaxeH IPOMTUTAHBI JIMTHUHOM,
YTO MPHUJIAET CTeOITIO JIOTIOTHUTEITBHYIO ITPOYHOCTh. B dpesecunHoil napenxume
OTKJIZILIBAIOTCS 3aIIACHBIE BEILIECTBA, a dpesecuHHble 80/10KHA CITYKAT OIIOPOM
IUTsL TIPOBOAAIIMX COCYZOB. Tpaxeudvl, mpaxeu 1 OpesecuHHbvle 8010KHA SIBIIS-
FOTCSI OMEPTBEBIIIMMU 3JIEMEHTAMU KCUJIEMBL, & NAPEHXUMA — SKUBBIM 3JIEMEHTOM.

®Dao0ama, win ayb, TaKKe SBJSIETCS CJIOKHOW TKAHBIO M BKJTIOYAET CUMO-
8UOHble MPYOKU C KaemKaMu-cnymuuyamu, 1Y6saHy0 napeHxumy v aybaHvle
sonoxHa (puc. 3.23). Cumosuduvle mpybku, vwin aybsHvle cocyobl, — 3TO
JKUBBIE yJJIMHEHHbIE KJIETKH, PACIIOJIOXKEHHbBIE OflHA HaJ Apyrod. IlomepeuHbie
CTEHKH, OT/IEJISAIONINE OJIHY KJIETKY OT ZIPYTOM, [IPOHU3AHBI MEJTKUMH CKBO3HBIMU
OTBEPCTUAMH, 0OPA3YIOIIUME CUMOBUOHYH0 NAACMUHKY. BHYTPH KJIETOK HaxO0-
JIATCA IIUTOIUIa3Ma M OOJIbIlias BaKyoJib, KOTOPasd He OTZeJIeHa OT I[UTOIUIA3MBI
MOHONAACMOM, TIO3TOMY TIEPEXO]T OT ITUTOTIA3MBI K COIEPKUMOMY BaKyOJIU He-
orryTuM. ITocpezicTBOM BaKyoIM 0DeCIIedMBAETCs TIEPENBIIKEHHE PACTBOPEHHBIX
OpPTraHUYECKUX BEIECTB OT KJIETKH K KieTKe (Hucxodawuit mok). Kanemxu-
CNYmMHUYbL — KUBBIE BJIEMEHTHI, COENUHEHHBIE C CUTOBHUAHBIMH TPYyOOUKaAMHU
MHOTOYHCIEHHBIMU N/1a3modecmamul. VIX posib eIé MoJTHOCTBIO He pacKphiTa. B
JIyOSTHOH MTapeHxXUMe CKATLTUBAIOTCSI 3allacHbIe ITUTATeIbHBIE BelllecTBa. JIYOsHbIe
BOJIOKHA COCTaBJIAIOT MEXAHHUECKYIO OCHOBY JIyDa U SIBJIAIOTCA €IMHCTBEHHBIM
OMEPTBEBIIINM 3JIEMEHTOM 3TOH TKaHu. Kcurema (mpesecrna) u gpr0ama (J1yd) B
OpraHax pacTeHHUH 00pasyIoT CII0KHBIE KOMITJIEKCHl — NPO800AuUe NYHKU.

CeKkpeTopHaa TKaHb
JTa TKaHb COCTOUT U3 KJIETOK, CITIOCOOHEBIX BI:Ipa6aTbIBaTb B U30OBITKE or1pe-
JEJIEHHDbIE BEILIECTBA. K HuM OTHOCATCS Jrcene3ucmole 680/10CKU, nuwesapu-
me/ibHble 80/10CKU, HEKIMAPHUKU.
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YyBcTBUTENbHAA TKaHb

ITOT THUII TKAHU pearnpyeT Ha MEXaHUYECKUE BO3IENUCTBHA. B kauecTBe mpu-
Mepa MOTYT CITY?KUTh 4Y8CMEUMeNAbHble 8010CKU KPIOUKOB PACTEHUH, UyBCTBU-
TebHAs TKAHb Y OCHOBAHUS TEIYMHOYHBIX HUTEH HEKOTOPBIX PACTEHUH U JIP.

DopMaTVBHbIN KOHTPOSIb 3HAHUN

1. OaiiTe onpegeneHne TepMrHaMm:
TKaHb, 06pa30BaTeNibHas TKaHb, MTMCTONOTNSA, MPO3EHXMMHbIE U MAPEHXUMHbBIE KNETKU.
2. O6bAcHUTE cTpoeHre 1 GYHKLMN: a) MepucTem; 0) 3alMTHBIX TKAHEN; B) MEXaHWNYECKMX TKaHe;
r) NPOBOAALLMX TKAHEW; [1) CEKPETOPHbIX TKAHEW.
3. Hanpute nuwiHee. AprymeHTUpYiiTe CBOI BbiGOp.
a) nepBUYHan mepuctema, dnoama, pennoreH, kKambuiz;
6) kcunema, anNuaepma, NepuUaepPMa, KOpKa;
B) aCCUMMNALMOHHAA TKaHb, KOSTEHXMMa, 3aMacalollas TKaHb, adPeHXMMA.
4. CpaBHUTe (NO TPEM KpUTEpUAM) MepucTemaTnyeckmne 1 npoBogdAline TKaHu. 3anosiHuTe
Tabnuuy B TeTpagu.
Mepucmemamuyeckasa mkaHe | Kpumeputi 0ns cpasHeHus | lMposodawas mKkaHe
1. PacnonoxeHne
2. OyHKLMK
3. Tunbl TKaHK

5. OTo6pasuTe pasHoob6pa3ne pacTUTeNIbHbIX TKaHel B BUAE CXeMbI.
6. MoaroToBbTE NMCbMEHHOE coobLEeHMe Ha Temy: «Mcnonb3oBaHe MeXaHNYeCcKX TKaHel
pacTeHunii B TEKCTUNbHOWN MPOMbILUSIEHHOCTU.

TKaHU XUBOTHbIX OPraHM3MOB

OcHOBHBIE »KUBOTHbIE TKAHU

HasBaHue SnuTtennanbHble CoeaunHUTENbHbIE MbiwweyHble HepsHas

CornacoBaHue paboTbl

Onopa, 3awuTa, nog- [lBUKeHWe Tena 1 ero yacten, BCEX OpraHoB, nofaep-
nepxaHue popmbl COKpaLLieHe CTEHOK XenyaKa, XKaHWe NOCTOAHCTBA
Tena, TepMopery- KMLLEeYHIKa, COCYRO0B cepaLa BHYTpEeHHeii cpeabl
DyHKLMKM 3awwTa, cekpeuys » TepMOopery  COCYA pAua, TP pea
NAUWA, TPAHCMOPT 3aLUMTa BHYTPEHHNX OPraHoB. opraHu3ma, casb C
BeLLecTB, 3anacaHue CBoicTBa: BO30YAUMOCTb, CO- BHeLUHeNn cpeoi.
NUTATENbHbIX BELWECTB | KPaTUMOCTb CBoiicTBa: BO36yAu-
MOCTb, NPOBOAUMOCTb
napKas TKaHb: KNeTKN OAHO-
KneTkun nnotHo AlePHbIE, BEPETEHOBUAHDIE,
KneTkun pacnonaratot- HepBHble kneTku ¢
npuneratoT Apyr K COKPALLAIOTCA MeAIEHHO, ONTO
OcobeH- CAl PbIXJIO; MEXKe- OTPOCTKaMu, BCMO-
Ipyry; MexKne- 0CTaloTCA B COKPALLEHHOM CO-
HOCTU TOYHOTO BELLECTBA MoraTe/ibHble KNEeTKM

TOYHOro BeLecTea cToAaHuu. lMonepeyHo-nonocatas

CTpoeHus MHOTO (NAI0THOE, 1 MeXXKNeToYHoe
Maro (npakTuye- TKaHb: KNETKI MHOFOAEPHble,
PbIXNOE, XNAKoe) BeLYeCcTBO
CKM OTCYTCTBYET) MMEIOT MorepeyHyto ncuepyeH-
HOCTb, COKpaLLoTCA BbICTPO.
O6pasytoT no- O6pasytoT ckenet (Ko-
IMaakan TKaHb: 06pa3syeT CTeHKM
KpOBb! Tena u CTW, XPALLY), CBAZKN 1 y
BHYTPEHHWX OPraHoB 1 cocyfoB. | O6pasyeT ronoBHo 1
Mecto pac- | 60AbLIMHCTBO CYXOXUNNSA, KNPOBble o
. MonepeyHo-nonocatas TKaHb: CTMUHHOI MO3T, HEpBbI
MONOXEHUA | XKene3; BbICTUNAIOT | MPOC/IONKY, 060N0UKN
06pasyeT CKeNeTHble MbILLI U | W HEPBHbIE Y37bl
MONOCTW BHYTPEH- | BHYTPEHHNX OPraHoB ceprue

HUX OpraHoB 11 COCY10B, KPOBb
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nuTennanbHasa TKaHb

ONUTeNUaTbHAsA — TKaHb,
WX TPOCTO  dnumeaull
(puc. 3.24), cocrour wu3
TIJIOTHO TIPUJIETAIOIIINX
IIPYT K JPYTY KJIETOK, C He-
OOJTBIITUM KOJTMYECTBOM
MEXKJIETOUHOTO BeIlle-
CTBA, pACIIOJIOKEHHBIX Ha
6azabHOU MeMbOpaHe.
OtnuuurenpHasa yepTa
SIIUTEJINAJILHBIX KJIETOK —
BBICOKasl CIIOCOOHOCTD K pe-
regepanuu. Ilo crpykType
1 QYHKIMAM BIIUTEIUY Je-
JIATCS HA TPY TPYIIBL NO-
KPOBHble,  Jicene3ucmole
U uyecmeumenvHble. ITa
K1acCU(DUKAIINA YCIIOBHAA,

TaK KaK B IIOKPOBHOM OSIIU- o .
Puc. 3.24 BuObi 3numenus: 1 — 00HOC/10UHbIU (MHO20pAOHbIU)

TEJIMM HEKOTOPBIE KIJIETKHU snumenud; 2 — kybuyeckuli; 3 — MHO20C/10liHbIU HEOPO208€8a-

BBITIOJIHSAOT ~ CEKPETOPHYIO  towul; 4 — MHO20C/10UHbIU 0po2osesaroyull; 5 — 00HOCI0UHbIU

Cb}’HKIJ;I/IIO (HaHpI/IMep _ nsockul; 6 — yunuHOpu4ecKkud
BHYTPEHHUH SITUTETNH XKETyAKa).

IoxpogHblil anumeauil TTOKPBIBAET TEJIO KUBOTHBIX M BBICTUJIAET IIOJIOCTD
BHYTPEHHUX OPTaHOB. B 3aBUCHMOCTH OT KOJIMUECTBA CJIOEB PA3INYAIOT 0OHO-
CAOUHBIU Y MHO20CN0UHDBLIL anumeautl (puc. 3.24).

O0dHoc01HbLT Inumeauil, B 33aBUCUMOCTH OT (DOPMBI KJIETOK, AEJTUTCSA Ha
naockuil, kybuueckuil v yuauHopuueckuil.

IThockuil anumeautt (me3otenuit) (puc. 3.24-5) cOCTOUT W3 OZHOTO CJIOS
TIJIOCKUX KJIETOK, PACIIOJIOJKEHHBIX Ha 6a3aibHOU MeMOpaHe. TOT BUJL STTUTETTHS
TIOKPLIBAET KPOBEHOCHBIE M JIMM@ATHUECKHE COCYZIbl M BHYTPEHHIOK IIOJIOCTh
tena. Kybuueckuit anumeautl (puc. 3.24-2) cCOCTOUT U3 KyOUUYECKUX KJIETOK,
PaCIIOJIOKEHHBIX B OAWH CJIOH. TakoW BUJ SIUTENMS BBICTATIAET KaHAJIbLIA
TIOYEK, AUIIEBOJIBI, CEMATIPOBOIEL. [Juaundpuueckuil anumeauil COCTOUT U3 BbI-
COKHUX ITWTHHAPUYIECKUX KIJIETOK C PECHUYKAMH, WJIM BOPCUHKaMH (puc. 3.24-6).
O6pasyeT BHYTPEHHIOIO ITIOBEPXHOCTb KUIIIEUHUKA, JKeJTyZKa.

OOHOCNOUHDIL MHO20PAOHDI UUAUHOPUYECKUTl dnumeutl COCTOUT U3 He-
CKOJIbKUX PSIZIOB HE OIMHAKOBBIX T10 BBICOTE KJIETOK (puc. 3.24-1). BricTHIIaEeT JbI-
XaTeJIbHBIE ITyTH, B HOCOBOH IOJIOCTH 0becrieunBaeT 0O0HAHYE (UYBCTBUTEIBHBIN).

MmnozocaotiiHblil anumeAnuil COCTOUT U3 ABYX U 60Jiee CII0EB KIETOK. MosKeT
OBITE 0OPO208€8aAOUM, HEOPO208e8aAOWUM U Nepexo0HbIM. Opozosesarowjull
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anumeautl (puc. 3.24-4) (koka NaJbIeB U MOOIIBA CTYITHEH) COCTOUT U3 TISITH
CJTOEB KJIETOK, U3 KOTOPHIX TIOBEPXHOCTHBIE KEPATUHUBUPYIOTCS U CITYIIIABAIOTCA.
Heopozogesarowuil snumeautl (puc. 3.24-3) COCTOUT U3 TPEX CTIOEB KIIETOK, KO-
TOPBIE TTOKPBIBAIOT BJIAYKHBIE TTOBEPXHOCTH (POTOBYIO ITOJIOCTD, TJIOTKY, ITHIIIEBO/I,
Briarayuiie). KeTky mocyieIHero, TPETHETO CII0s CITYIITUBAIOTCS, HE OPOTOBEBAsL.
ITepexoomvlil anumenuti COCTOUT U3 IBYX CJIOEB KJIETOK, HUKOTZIA HE OPOrOBEBA-
IOIIIMX, KOTOPble MEHSIOT CBOO (DOPMY B 3aBUCHUMOCTH OT (DUBHUOJIOTUYECKOTO CO-
cTostHMsE opraHa. Takod BU SITUTENTHA 00pasyeT CTEHKY MOYEBOTO ITy3bIPSL.

CoegnHnTENnbHaA TKaHb

COe,ILI/IHI/ITe)IbHaH TKaHb IIWPOKO IIPDEZCTAaBJIEHA B TE€JIE KMBOTHDLIX, O6€CH€-
YHBas CBA3b MEXY KJIETKAMHU, TKAaHAMU U opraHaMu. COCTOUT U3 kaemok (hub-
pobiiacToB, XOHAPOOIACTOB, OCTEOIIUTOB, aIUIIOITUTOB, TACTOLIUTOB) U MeXCKAe-
mo41HO20 eeuwecmea, 1npeacTaBjIeHHOT'O OCHOBHBIM BE€IIECTBOM, COAEPKAIINM
TJIMKOIIPOTENHBI ¥ MYKOIIOJIMCAaXdPHBI, 4 TAKXKE 66)’IKOBI>IMI/I BOJIOKHaAMU (KOH-
JIar€HOBBIMH, 3J7IaCTUYECKVMHU 1 peTI/IKyHHprIMI/I).

B 3aBucHMMOCTH OT cOCTaBa, CTPYKTYPBl U (YHKIIUH, COEMUHUTENbHAA TKaHb
JIEJIUTCS Ha HECKOJIBKO TUIIOB (puc. 3.25): Ha cobcmeeHHO coeduHUMEeAbHYO
MKAaHbo, coeauHume/leyro mKaHs Co cneuugliuuecxwwu ceoﬁcmewvtu, XpAa-
wesyro MmKAaHbL 1 KOCIMHYI0 MKAHbL.

CoOCTBEHHO COeJMHUTEJIbHAY TKAHb

Puixnas coedunumenvnana mxkaus (puc. 3.25-V) obpasyer MOAKOXKHYIO
KJIETUATKY, 3aTI0JTHSET TI0JIOCTh BHYTPEHHUX OPraHOB M IIPOCTPAHCTBO MEXKIY Op-
raHamu. B Hell mpeobiaziaeT MeKKIIETOUHOE BEIECTBO M COZIEPKATCS BCE TUIIBI
COEMHUTEIFHOTKAHHBIX KJIETOK.

IInomnas coedunHumeavnHass mxkaub (puc. 3.25-1V) ornnyaercs OT
PBIXJION MEHBIITUM KOJIMUECTBOM MEKKJIETOYHOT'O BEIIECTBA U HEOOJIBIITUM Pa3-
HoOOpazueM ky1eTok. ObpasyeT CyxoKUUs, GACIUH, CBI3KH, CKJIEPY IIa3 U I10-
BEPXHOCTH MEKKOCTHBIX COEIMHEHUH.

CoeauHuTEABHASA TKAaHb CO cCIENU(PUIECKUMHU CBOMCTBAMUA
dracmuueckasn coeOUHUMEAbHAS MKAHb 00pa3yeT FOJI0COBbIE CBABKHU.
PemuxyaapHan coeOuHUMEAbHASA MKAHb SIBIIAETCA COCTABHON YaCThIO
KPOBETBOPHBIX U JTUM@PATUUECKUX OPTaHOB (KPACHBIN KOCTHBIM MO3T, CEJIE3EHKA,
TMbaTUYIECKUE Y3TIBL).

2Kuposass mkanyw (puc. 3.25-1) pacrioynioyxkeHa 1moJ1 KOKeH 1 Ha [IOBEPXHOCTH
BHYTPEHHUX OPT'aHOB.

Kpoev u aumga (puc. 3.25-11) — xunkas CoeqUHUTENbHAA TKaHb C Pa3HO-
00pa3HbIMU QYHKIUAMU.

XpsaunieBasa TKaHb

Xpsu (puc. 3.25-111) He UMEIOT KPOBEHOCHBIX COCYZIOB M HEPBOB. Pazimua-
I0TCA TP TUIIA XPALIeH: euaauHosble, anacmuyeckue 1 8010KHUcCmole. I'na-
JINHOBBIY XPAII] IIOKPBIBAET KOHIIBI KOCTEN B MECTaX UX COEINHEHU, HAaXOIUTCA
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Puc. 3.25 Tunel coeOuHUMeneHbix mKaHel: | - xxupoeas mkaHe; Il - kpose: 1 — netikoyumsl; 2 — mpom6o-
yumel; 3 - spumpoyumel; 4 — nnasma; Il - xpaweeas mkaHe: 1 — XoHOpOyUMel; 2 — 0CHOBHOE 8eujecmao;

3 - nonocme; IV — nnomHas coeduHumenbHas mKaHe: 1 - A0pa; V — peixnaa coeduUHUMeIbHAA MKAHb:

1 - 3nacmuyeckoe 80J10KHO; 2 — pemuKy/IApHOE B80JI0KHO; 3 — KOJIId2eHO80€ BOJ/IOKHO; 4 — Makpogazu;
5-ubpobnacm; VI - kocmHas mkaHe: 1 — ocmeoH ([agepcoga cucmema); 2 — UeHmMpasnbHeil KAHA 0ocmeo-
Ha; 3 — NakyHa; 4 — MexKi1emoyHoe 8eujecmeo

TaK’Ke B HOCOBOH TIOJIOCTH, TJIOTKE, Tpaxee, OpOHXaxX. DJIACTHUECKUH XPAII] pac-
TI0JIO’KEH B TOPTAHH, YIIIHBIX PAKOBUHAX, & BOJIOKHUCTBIM BXOJIUT B COCTaB MEXK-
TTO3BOHKOBBIX IUCKOB.

KocTtHaa TkaHb

Koctras tkaub (puc. 3.25-VI) cOCTOUT U3 KOCTHBIX KJIETOK (0cmeouyumos)
Y MEXKKJIETOYHOTO BEIIECTBA, ITPOMTUTAHHOTO COJIAMU KaJTbITHsA, Oarofaps 4emy
KOCTHU TBepAble. B 3aBUCUMOCTH OT PaCIOJIOXKEHUSA OCTEOLIUTOB Pa3IUYaAOT
TIJIOTHYIO U PBIXJTYIO (TyOUaTyro0) KOCTHYIO TKAHb.

B naommotl kocmHotl mkaHu OCTEOIIUTEl PACIIONIATAIOTCA KOHIIEHTPUYECKU
BOKpyT ['aBepcoBa kaHaia, 06pasys ocmeoHbl — MOPMOTIOTUUECKYIO U CTPYK-
TYPHYIO €IWHUITy KOCTHOW TKaHHU. DTOT THII KOCTHOM TKAaHU BXOAUT B COCTaB
nradus JUTMHHBIX KOCTeW, Hapy»KHOTO CJI0A MTOBEPXHOCTH, 3NMHU(U3 KOPOTKUX U
IIIMPOKUX KOCTeH. B PBIXJIOM KOCTHOU TKAHU KOCTHBIE KJIETKU PACIIOIaratoTcs Ja-
JIEKO ZIpYT OT Apyra. V3 Takol TKaHU COCTOAT 3MUPU3bBI JUTUHHBIX KOCTEU U Bce
IIJIOCKHE KOCTH.
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MbiweyHaA TKaHb

XapakTepHOH  0cObeH-
HOCTBIO MBIIIIEYHEBIX KIJIETOK
(MHOLIMT, WX MEIIIEYHOE
BOJIOKHO) SIBJIIETCSI CIIOCO0-
HOCTB coKpartatbcest. CocTosaT
13 KAeMOUYHOU MemMOpaHbl
(capkoseMbl) ¥ yumo-
naasmwvt (CaproruiasMel). B
capKoIlyla3Me, ITOMHMO TH-
[TMYHBIX KJIETOYHBIX OPraHo-
WJIOB, COZIEpKaTcs Muogpu-
Opuaabl — COKPATHUTEITBHEIE
eIVHUIEL. B 3aBHCHMOCTH
OT PasMEPOB, XUMUYECKOTO
COCTaBa WY  PAaCIIOJIOKEHUS

MUOPUOPWIUT  Pa3yIUdaioT
o . Puc.3.26 Tunel mblweyHoU mkaHu: | - cepoeyHas: 1 —a0po;
TPH THUIIA MBIIIEYHOM TKaHH: . .
2 — Mblule4YHoe 80710KHO; Il — 2nadkas: 1 — 50po; 2 — MblweyHas
ITIaJKYIO, IIOIIEPEYHO-IIOJNO-  knemka; lll - nonepedHo-nonocamas: 1 — A0po; 2 — Muogpubpus-

CaTylo U CEPAEYHYIO. J1bl; 3 — MblLEYHOE 80/IOKHO

I'nadkasa mvaueunas mxamuv (puc. 3.26-I1) obpasyer MycKysaTypy BHY-
TPEHHMX OpraHoB. COCTOWT M3 MBIIIIEYHBIX KJIETOK YTMHEHHON GOPMEL Aapo Haxo-
JIUTCA B LIEHTPE KJIETKU. B IUTOILIa3Me, BO BCIO ITMHY KJIETKH, PACIIOIOXKEHbl MUODH-
OPWLIBL, COCTOAIIIHE M3 TOJICTBIX — MUO3UHA, ¥ TOHKYX — AKMUHA, MUODIIIAMEHTOB.

ITonepeuno-noaocamasn muiueunans mxkaus (puc. 3.26-111) obpazyer
B OCHOBHOM CKEJIETHYI0 MYCKYJIATypPy W MYCKYJIaTypy HEKOTOPBIX BHYTPEHHHUX
OpraHoB. MBIIIIEYHOE BOJIOKHO STOW TKAHU COAEPIKUT MHOXKECTBO SZIEP, MHOTO
TJIUKOT€HA U TIONEPEYHO-TI0I0CAThIX MHUODUOpWwIT. OHKM HEpPaBHOMEDHEL, 110
BCEH JUIMHE UepeyIOTCs CBETIIbIE U TeMHBIE TUCKU. CBETIIbIE AUCKH 0OPA30BAHEI
AKTUHOBBIMU MUOPUOPUIITIaMH, & TEMHBIE— MUO3UHOBBIMUL.

Y3Halime 6os1bWwie

lMonepeyHo-nonocaTtble BOMIOKHA OT/INYAIOTCA COOTHOLUEHNEM MEMXAY KOTMUYECTBOM CapKOMIas3mbl 1
uncnom mmodunépunn. BonokHa, 6oratble Muodrdprniamm, Ho GeHble CapKOMIAa3MON, COKpaLLatoT-
€A BbICTPO U YCTAOT TOXKe BbICTPO, a GoraTble capKoniasMoi 1 begHble MUObHBPMIIaMMN COKPALLAIOT-
CA MeaJIeHHO 1 MOTYT GYHKLIMOHMPOBATb A0Ar0. K NepBoMy TUMy OTHOCATCA 6eble MblLLLbl, KO BTO-
pomy — KpacHble. KpacHble MbiLLLibl COfepaT v 6osibLuee KOMMYECTBO MATOXOHAPUIA 1 FeMOrNobrHa.

CepOdevHasn Mbluya COCTOUT U3 ITOTIEPEYHO-TIOJIOCATBIX BOJIOKOH (puc. 3.26-1),
CBSI3aHHBIX MEXKIY COOOM MHOTOUHCIIEHHBIMU BCTAaBOUHBIMH JWCKaMHU, 0Opasyst
EIUHYI0 CEeTh. B CEP/IEYHOM MBIIIIE BOJIOKHA COKDAIIAIOTCS IOCIIE/IOBATENILHO:
TIOKA OJTH YUACTOK COKPAIIIAETCsI, IPYTON OT/IBIXAET, TIO3TOMY Cepalle paboTaeT, He
ycraBast. [Ipy pazmpaykeHuH, B CEPIIEUHON MBIIIIIIE COKPAIIIAIOTCS MUTH BCE BOJIOKHA,
WM HU OZTHO, @ B CKEJIETHBIX MBIIIIAX KaKZ0e BOJIOKHO COKPAIIAETCs OT/IETTBHO.
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HepBHaA TKaHb 2nuansHele

Knemku

dTa TKaHb COCTOMT U3 JIBYX THUIIOB KJIETOK:
HepsHblx (HellpoHos) U 2auanvHbuix. HetlpoH
(puc. 3.27) — ctpykTypHas v GyHKIMOHATBHASA
e[IMHUIIA HEPBHOW CUCTEMBI, COCTOAIAA U3 TeJla
Y OTPOCTKOB. TeJ10 COCTOUT U3 0060a0uKU (He-
BPOJIEMBI) M YUmMon.1a3mul (HEBPOILIa3Mbl). B , .
LUTOIUIA3Me HaXOLATCA KJIETOUHbIE OPraHOWIb ‘ OerOpumbl
U A7pO C OOHUM MM HECKOJIbBKUMU SAZPBIILI-
KaMu. B HEPBHOW KITETKE UMEIOTCS U CIIEU(H-
YyecKue opraHouzisl — measya Huccas (turpo-
WJIHOE BEIIECTBO), BBIMOIHAIONINE (DYHKIIN
TPAHCIIOPTA BEIIECTB W3 KJIETKU. HepBHad
KJIeTKa MMeET 2 OTPOCTKA: OeHOpUmMvl — KO-
POTKME ¥ PAa3BETBJIEHHEBIE, KOTOPBIE MEPEAAIOT  Puc. 3.27 Cxema cmpoeHus HepeHol
HEPBHBIM HMITYJIbC B CTOPOHY Tejla HEHpOHa, K71emku
1 QKCOH — €JUHCTBEHHBIU JUTMHHBIN OTPOCTOK, PA3BETBIIEHHBIN B KOHLIE, KOTOPBIM
TiepesiaeT HEPBHBIM MMITYJIbC OT TeJIa HEHPOHa.

TI'nuanvHvle K1emKu 3a0TTHAIOT IIPOCTPAHCTBO MEXKY HEMPOHAMHU, ABJIAACH
JUTA HUX OTIOPOH, 3aIIUTON U UCTOYHUKOM IMUTaHUsA. COBOKYITHOCTD TTTUAJIbHBIX
KJIETOK 0OpasyeT Hellpo2auto.

DopmaTrBHbIN KOHTPOJIb 3HAHWN

1. laniTe onpepeneHne cneayoWmMm TepMnHam:

HENPOH, MUOGUOPUIIBI aKTUHA, OCTEOH, KPOBETBOPHDI OPraH, HEMPOWA, OCTEOLMT.

2. HasoBuTe TUMbI TKaHen:

a) KOXW; 6) CTEHOK TOHKOM KULLKK; B) CTEHOK KDOBEHOCHbIX COCYAOB; I) TPaXeMu.
3. CpaBHUTE rMagKyto MbILEYHYI0 TKaHb U MNOCKNIA SNUTENNINA.
HasoBuTte 3 cxopcTtBa 1 3 oTANUMA.

4. Hanpute nuwHee. AprymeHTMpyiiTe CBOI BbIGOp.

a) KMPOBaA TKaHb, PETUKYNAPHaA COeAUHUTENbHAA TKaHb, MNOTHaA COEAMHMUTENbHAA TKaHb, YyB-
CTBUTENbHbIN 3NuUTENWiA; 6) TManvHOBbIN, 3NACTUYECKIMI, BONIOKHUCTLIN, MOKPOBHbIN; B) HEMpodu-
OPUNNbI, aKTVHOBbIE MUOGUBPUAIBI, HEBPOSIEMA, HEBPOMIA3Ma.

5. A3yueHue cnyuas.

a) Paccuntante MUHMMaNbHbIN 06beM GUrypHbIX 21IEMEHTOB B KPOBU NOAPOCTKA, €C/IN:
+  0bbeM KpoBW cocTaBnsAeT 8% OT MacChl Tena;

+  MPOLEHTHOE CoAepaHve na3mbl B KPOBK COCTaBnAeT 55%.

6) HasoBurte:

+ TWN TKaHW, K KOTOPOW NMPUHAANEXUT KPOBb;

+ KOMMOHEHT KPOBMW, KOTOPbI COCTaBNAET eé GpyHAaMeHTanbHOe BeL|ecTBO.

6. CocTaBbTe TpUagbl CO CNIeAyOWNMN NOHATUAMN (HEKOTOPbIe MOHATUA MOTYT GbITb NCNOJb-
30BaHbl iBaX/bl): MNOCKN OAHOCIOWHDBIV SMUTENMIA; MNOTHAA COeANHUTENbHAA TKaHb; PETHKY-
NAPHaA COeAMHNUTENbHAA TKaHb; KPOBETBOPHbIN OPraH; CyXOXUIWSA; SHOOTENNIA KPOBEHOCHbBIX CO-
CY[OB; KPernKo CBA3aHHble Mexay COOOM KNeTKM; HebobLIOoe KOMMUECTBO OCHOBHOMO BELLECTBa;
KPaCHbIN KOCTHbIM MO3T.

7.ToprotoBbTe NMCbMEHHOE cOoOobLIeHNe Ha TeMy: «B3aMocBA3b MeXay TKaHAMN B OpraHn3-
Me XKNBOTHOTIO».
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OpraHbl 1 CUCTEMbI OPraHOB XKMBOTHbIX

OpI‘aHbI COCTOAT K3 TPYIIIIBI TKaHeﬁ, O6’be,ZLI/IHeHHbIX JJIA BBITIOJITHEHUA
orpezienieHHoN GyHKIMU. Kaxapli oprad obmazaet cBoert GopMOH U MecTopac-
TIOJIOXKEHMEM B TeJie JKMBOTHOTO.

Y3Halime 6os1bWwie

Kaxpapblii opraH coCcTouT 13 criepytowmx KoMmnoHeHToB: 1. OcHOBHaA ¢yHKLMOHaNbHAA TKaHb,
CTpOeHMe KOTOpPOW 3aBUCUT OT PyHKLUM opraHa. Hanpumep, B xene3ax ¢yHKLMOHaNbHOM TKa-
HblO ABNAETCA XKene3ncras, B A3blke — MbileyHas. 2. Ctpoma. 3. KpoBeHOCHbIe 1 iumbaTnyeckme
cocypbl, obecneymBatome npoueccbl obMeHa BelecTs. 4. HepBHaa TKaHb, KOOPAVHMPYOLas
$YHKUMOHPOBaHNE OpPraHoB.

Cucremsbl OpraHoB U anmaparsl. ['pyrina opraHos, 06J1a7jaoInX OU-
HaKOBOH CTPYKTYPOH, COCTOSIIINX M3 OJIMHAKOBBIX TKAHEN M yUACTBYIOIIHX B BBI-
MIOJTHEHUU 001Ied QYHKIHH, 06pas3yioT cucmemy op2aHos. B Tere KUBOTHBIX
VMMEIOTCA CIJIEYIOMINE CHCTEMBI OPTaHOB: MbllleYHAS, KOCMHAS, SIHOOKPUHHASA
1 HepeHas. COBOKYITHOCTb OPTaHOB, Pa3/IMYHBIX C MOPQOJIOTHYECKON TOUKH
3PEHUs, HO YUACTBYIOIIUX B BBITIOJIHEHUY OJTHOH 00111eH DYHKITHH, 06pasyioT an-
napam. Hanpumep, NHUIIEBAPUTENTbHBIA aTlliapaT BKIIOYAET POTOBYIO TIOJIOCTb,
3y0Bbl, IJIOTKY, TUIIEBO/I, KEJTYOK, KUILIEYHUK, CJTIOHHBIE YKeJIe3bl, [IEYeHb U MOJI-
JKEJTYIOUHYIO JKeyedy. KaKAbli M3 5TUX OPraHOB BBITIOJIHAET OIPENIEIEHHYIO
byHKINIO 1 oTyIIYaeTess MOPMOIOTMUECKH, HO BCE BMECTE OHU YYACTBYIOT B aKTE
nuieBapeHns. JKUsHeneATeTbHOCTD KUBOTHBIX 00ECTIEUMBAETCS CIIEAYIOIINMU
arrapaTaMu: KPOBeHOCHbIM, NUWe8APUMEeNbHbIM, OblXaAMeAbHbIM, 8bl0enu-
MeAbHbIM, 08U2ATNENbHBIM U PeNPOOYKIMUBHBIM.

KpoBeHOCHBIN ammapaTt 00eCrieuyrBaeT OpraHbl KHUCIOPOAOM, ITUTATETTh-
HBIMH BeIleCTBaMH, BUTAMUHAMU, TOPMOHAMU U OCBOOOKIAET UX OT YTTIEKUCIIOTO
rasa, )KUAKUX 0TX0z10B. COCTOUT U3 KPOBU — JKUIKOCTH, KOTOPas TPAHCIIOPTHUPYET
BEIIECTBA, U3 CUCMEMbl KPOBEHOCHbBIX cocydos (apTepyii, BeH, KaIlWUIAPOB),
Yyepe3 KOTOPBIe LIUPKYJIUPYeT KPOBb, U U3 cepdyd, KOTOPOe IPOTATIKUBAET KPOBb
B cocyZbl. PaznnuaioT ABa THIA KPOBEHOCHOTO ammapaTa: OmKpuimbvlil 1 3a-
Kpuimblil. [Tpy OTKPBITOM KPOBEHOCHOM arapaTe CTEHKU COCYJZIOB B HEKOTOPBIX
MECTax ITPEPBIBAIOTCSA U COCYZIbI OTKPHIBAIOTCS B JIAKYHBI (T10710CTH). OMBIB TKaHH,

< cepoye

A b Jleekue

Puc. 3.28 KposeHocHbili annapam: A — omkpbimo2o mund; b — 3akpsimoz2o muna
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KPOBb BHOBB Uepe3 OTKPBITHIE UACTH CO-
CYZIOB BO3Bpalliaercs B cepyrie. I1pu 3a-
KPBITOM KPOBEHOCHOM arlrapare KpOBb
[IUPKYJIUPYET TOJILKO TI0 KPOBEHOCHBIM
cocyziaM TIOZI JIaBJIEHUEM U C HEKOTOPOH
ckopocTbio. OOMEH BEIECTB B 3TOM
CITydae TIPOUCXOUT Yepe3 CTEHKU CO-
cynos (puc. 3.28). KpoBeHOCHBIH arl-
rapaT OTKPBITOTO THIIA XapaKTepeH JIJIs
MOJUTIOCKOB, UJIEHUCTOHOTHX U JZIp., a
BaKPHITOTO — JJI1 KOJIbUATBIX YEPBEH,
WTJIOKO’KHUX U BCEX TTO3BOHOYHBIX JKU-
BOTHBIX.

ITuieBapuTeIBHBINA anmapar
COCTOUT W3 OPTaHOB, 00ECIIEUMBAIOIINX
dbusmyeckoe M XUMHYECKOe IIPeBpPa-
IIEHUA WU C LEJIbI0 0DecrieueHus
OpraHu3Ma SHEPTUEN U CTPOUTETBHBIM
MaTEPUAJIOM U YyJIIAJIEHUS HelepeBa-
PEHHBIX OTXOZOB. ¥ OOJIBIIIMHCTBA JKU-
BOTHBIX ITHIIIEBAPUTENILHBIN  arrapar
COCTOMT W3  NUWesapumenbHO20
mpaxkma, B COCTaB KOTOPOTO BXOZST
pPOTOBast IOJIOCTh, TIJIOTKA, IHINEBO/I,
JKEJTYZIOK, KUIIIEYHUK, aHAJTbHOE OTBEp-
CTHE, U Jicene3 (CITIOHHBIE, YKeTTyIOUHBIE,
TIeYEHb C YKEJTUHBIM ITy3BbIPEM, TIOJIKEITY -
nmogHas Jkesesa). [IpomyKTel mUTaHud,
TIPOZIBUTASACH TI0 IIHITEBAPUTEIIEHOMY
TPaKTy, IOZ JOeHUCTBHEM (HEPMEHTOB
TUITIEBAPUTEIbHBIX JKeJle3 DPaCILeris-
I0TCA 70 MOHOMEPOB, KOTOpPBIE, IIPO-
HUKas Uepe3 CTEHKU KUITIEYHUKA B KPO-
BEHOCHBIE COCY/IBI, TPAHCIIOPTHUPYIOTCS
KPOBBIO KO BceM opraHam (puc. 3.29).

JIpIXaTeJIbHBIM ammapar obe-
CIIEUMBAET Ta3000MeH MEXKIY Op-
TraHU3MOM H BHEITHEH Cpemou. Y
HA3EeMHBIX JKUBOTHBIX COCTOUT U3 Obl-
xamenvHvlx nymet — TPyOKH, BO3-
HUKIIIEA B De3yJIbTaTe COEAUHEHUS
HECKOJIBKUX ~ JIbIXaTeJIbHBIX ~OpPTraHOB
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Puc. 3.29 [MuwesapumensHbili annapam 00xoe-
8020 Yepes: 1 — pomosoe omaepcmue; 2 — 2710MKa,
3 - nuwesoo, 4 - 3006, 5 - xenyook, 6 — KUWEYHUK,

7 — aHasbHOoe omeepcmue

ObIxamesibHAsA
noeepxHocme
Xabep

Kanusnnapol

ObIxamesnbHas
nogepxHocmo
J1e2Kux

Kanunsiapbel

B cmuama
Puc. 3.30 [a3006meH Ha ypoeHe: A — xabep y pblb,

b — neakux y maekonumarowux; B — mpaxet y Ha-
CeKoMbIX
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(HOCOBas MOJIOCTD, ITIOTKA, TOPTaHb, Tpaxest, OPOHXM), 10 KOTOPOH BO3ZYX LIUPKY-
JIUpyeT B 00e CTOPOHBI, U JIETKUX. [IpH JIETOYHOM JIBIXaHUH U3 BO3ZYXa B JIETKUE
TIOCTYTIA€T KUCJIOPOZ, a U3 JIETKUX BBIBOAUTCS YIJIEKHCIBIN ra3 (puc. 3.30-b).
BosbIHCTBO 6ECII03BOHOUHBIX YKMBOTHBIX JIBIIIAT Uepe3 TpaxeH (puc. 3.30-B).

BrigenTeIbHBIA anmapaT OTBETCTBEHEH 32 BBEIBEJIEHUE U3 OpPraHU3Ma
JKUIKUX OTXOJIOB. Y TIO3BOHOYHBIX BBIIEJTUTEIBHBIH aIlliapaT COCTOUT U3 nouex
U 8bl800AWux nymeil (MOUETOYHUK, MOUYEBOH ITy3bIPb ¥ MOYEHCITY CKATETbHBIH
KaHaT). B moukax KpoBb OCBOOOKIAETCS OT KUAKUX OTXOZIOB, B PE3YJIbTaTe Yero
obpazyercst MO4a, KOTOPast 10 MOUETOUHHUKY TIOTIAIaeT B MOYEBOH ITy3bIPb, OT-
KyZla 4epe3 MOUEHUCITYCKATeTbHBIH KaHAJT BEIBOJIUTCS HAPYIKY.

Y3Halime 6os1bWwie

Y  6ecrno3BOHOYHbIX KMBOTHbLIX BblgeNeHue
XKNUAKMX MPOAYKTOB OOMEHa BeLLeCTB OCyLLecT-
BrfeTcA npoToHedpuamamu, metaHedpuams-
MW 1 MasIbMUrEBLIMU COCYAAMM.
lMpomoHegppuduu npepcTaBAAT CO60M CUCTe-
My CWJIbHO Pa3BeTBNEHHbIX KaHanbLeB, pas-
6pocaHHbIX N0 BCeMy Tesly 1 OTKPbIBalOLLMXCA
Hapy»y BblaenuntesbHon nopow. BHyTpu opra-
HU3Ma NpoToHedPUANM HauVHaoTCA 3Be3a4a-
TOW NMOJION KNETKOW, CHAaBXXEHHOW MyYKOM pec-
HUYeK (puc. 3.31), GBeHns KOTopbIX NPUBOAAT
B [BVXXEHME XMOKOCTb. 3Be3guatble KNeTKu
anddysHo apcopbupyioT Kugkne metabonu-
yeckre OTXofbl, KOTOPble BbIHOCATCA HaPyXy
no BblBOAALLEMY KaHany.

Memanegpuduu (puc. 3.32) — 3TO CUNbHO U3-
BUSINCTbIE TPYOKY, KOTOPbIE B TeNe JOXKAEBOro
yepBA PaCronoXKeHbl MeTaMepHoO (pasHonna-
HOBO), B KaXK[10M CermeHTe Tena no ogHomn. Op-
HUM KOHLIOM — PECHUYHOV BOPOHKOW — Tpy6Ka
OTKPbIBAeTCA B LIENIOMUYECKUA MELLOK, ApY-
TMM — Hapy»Ky, Ha NOBEPXHOCTb CrefyloLiero
cermeHTa. Korga »naKocTb ABUXKETCA NO U3-
BUSIMCTON TPYOKe, BOfa 1 NUTaTENbHbIE Belle-
cTBa (rN0KO3a) M3 Hee afcopbupyoTca Kpose-
HOCHBIMW Kanunnspamu, a MeTabonuuyeckme
OTXOfbl BbIBOAATCA HAPYXKY.

Manbnueuessl cocyosi (puc. 3.33) npepnctas-
nAT cobol Myyok crenbix Tpybouek, pac-
MONOMEHHbIX Ha rpaHuLe cpefHen n 3agHen
Kuwok. AnddysHo 13 nonoctu Tena B Tpy60Y-
KN NepexomnT Xuakne otxoabl MeTabonusma.
Cocypabl cokpallatoTca, bnarofapsa Yemy ux co-
JEePXXMMOe MPOABUraeTcs K KuleyHuKy. Boga
apcopbupyeTca U CHoBa NepexoauT B Kpose-
HOCHble cocyibl, a rMaBHble MeTabonumyeckme
oTXofbl — MOYeBas KUCNIOTa, B Buge 06e3Bo-
YKEeHHO NacTbl BbIAENATCA B KULIEYHVK.

3.5. OpraHbl 1 CUCTEMbI OPraHOB XMBOTHbIX

| A0po
b> — nonas
Knemka
mepuya-
I~ meJsibHble 8bI80-
pecHUYKU — oAwud
KaHan

Puc. 3.31 lpomoHegpuduu y nnaHapuu

B0OPOHKA C pecHU4YKamu Kanusnnapel

Puc. 3.32 MemaHe¢puduu 0o>x0ee020 4epss

Manenuauessi

cocydbl ".-ﬂl
T

Puc. 3.33 Manenuzauegbi cocyObl y HacCeKoMbIx
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PenpoaykTuBHBIII anmapat (puc. ,
3.34) obecrieurBaeT pasMHOXKEHHE Opra-
HU3MOB. COCTOUT U3 20HAO (SIMUHUKOB Yy
CaMOK ¥ CEMEHHUKOB Y CaMIIOB), CeMEHHbIX
KaHaavyes (SULEBOJIOB U CEMATIPOBOZIOB), a
TaK’Ke IPUJIATOUHBIX JKeste3. CaMITbl MHOTHX
BUJIOB MMEIOT COBOKYTIUTEbHBIH OpraH —
nexuc. B roHaziax hbOpPMHUDYIOTCS Nn0108ble
Kaemxu (STULIEKJIETKH B SIMUHUKAX U CIIEp-

KaHan

CeMeHHasa @ y ! ! nosoeas
MaTO30U/Ibl B CEMEHHUKAX), KOTOPBIE TI0 CE~  yeresa | of 1/ enesa
MEHHBIM KaHAJIbIIAM IIEPEHOCATCS K MECTy \
OILJIOZIOTBOPEHUS.

JIBuUraTeJibHbBIN ammapar obecrie-
YUBAET TEPEABUKEHNE JKUBOTHBIX B ITPO-
CTPAHCTBE Y COCTOUT W3 MBIIIEYHON U b
KOCTHOM CHCTEM.

Mpeimeynass  cucrema  obecriedwBaer
IIBIDKEHUEe, (DU3HUYECKYI0 aKTHBHOCTD,
JIBUTaTeJIbHBIE IIPOLIECCH] BHYTPEHHUX Op-
raHOB, MOJJIEp’KaHUe IIOJIOKEeHUA Tesla.
BxttouaeT COBOKYIHOCTb BCEX MBI U
COKpaTUTEIbHbIE (HOPMAIIMH PA3JTUYHBIX
OpraHOB TeJsia.

KocTtHasa cucreMa (CKeseT) CITyKUT
OTIOPOH 711 OPTaHOB TeJIa K OTHOBPEMEHHO ~ Audux
3amuTod. CyIIECTBYET ABa THUIIA CKEJIETA:
ak30ockenem (BHEIIHWH) — TIOAZEPIKHU- pudamosan
BaeT TE€JIO CHAPYXH, U aHdocKkenem (BHy- xenesa
TPeHHUH). Bce MO3BOHOUHBIE KUBOTHBIE
VMMEIOT BHYTPEHHUH CKeJIeT, COCTOAILINHI U3 Puc. 3.34 PenpodykmueHeit annapamy
XPAILEH, KOCTEH, CBA30K U CyXOKUITAH. Hacekomix: A) camey b) cania

AHAOKPUHHAA CHCTEMa I10CPEZICTBOM T'OPMOHOB PETYJIUDYET JeATeslb-
HOCTb BHYTPEHHUX OPraHOB. BKJIIOUaeT Bce Jcene3bl 8HYympeHHell cexpeyuu
(runodus, snudwU3, MUTOBHUAHAA ‘KeJe3d, THUMYC, HAAIIOUEUHUKH) U CMe-
waHHbvle Henedvl (MOIIKEITyI0UHAA KeJle3a, IJIAIeHTa, AUYHUK, CEMEHHUK).
DHJIOKPUHHASA CUCTeMa XOPOLIIO Pa3BUTA Y I03BOHOUHBIX JKUBOTHBIX, a y Hecrios-
BOHOYHBIX ITPEJICTABIIEHA JIUIIb OTAETbHBIMU U30JTUPOBAHHBIMU JKETIE3aMHU.

HepBHasa cucrema perysmpyer paboTy BCErO OpraHW3Ma M 00ecriedrBaeT
€ro CBs3b C BHEIHEN cpenod. BocmpuHMMaeT MHGOPMAIHo 06 U3MEHEHUAX Du-
BUYECKHX U XUMHUECKUX (DAaKTOPOB BHEIIHEN CPEZbl, aHATTU3UPYET €€ U TIOChUIAET
KOMaHzy (MMITyIbC) 3hdEKTOPHEIM OpraHaM (MBIIIIAM | JKeje3am). Pazmugaror
TPY THIIA HEPBHOM CHCTeMEI (puc. 3.35): miudbdys3HYT0, TaHTTTHOHAPHYTO 1 TPYOUaTyIo.

N Alyesod

cnepmameka

enazanuwe
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Jlupdysnan HepsHasn cu-
cmema xapakTepHa JJ1st HUBIIUX
6eCrI03BOHOYHBIX (THPa), Y KO-
TOPBIX HEPBHBIE KJIETKH PaBHO-
MEPHO PACIIOJIOKEHBI 10 BCEMY
teny (puc. 3.35-1). J171s BbICIIIHX
OECIIO3BOHOYHBIX  JKMBOTHEIX
XapakTepHa  2aH2AUOHAPHAS
HepeHaa cucmema. COCTOUT U3 N
HEPBHBIX KJIETOK, COOPaHHBIX
B TaHIJIUKM M CBSBAHHBIX C
IPYTHUMU YacTIMU Teja C II0-
MOIIBIO TIepudeprudecKrux Hep-
BOB (puc. 3.35-2). Tpybuaras
HepBHas cucreMa (puc. 3.35-3)
XapaKTepu3yeTcss  KOHIIEHTpa-
IIMEH  HEPBHBIX KJIETOK B
HEpPBHOU TPyOKe, 0COOEHHO B eé
T'OJIOBHOM yacTu — Moare. TakoHn

THII HEPBHOM CHCTEMBL XapaK- p,c 335 HepeHasa cucmema: 1 - dugpysHas; 2 — 2aHznuo-
TEPEH AJIA ITIO3BOHOYHDBIX. HapHas; 3 - mpybyamas

W

\

|

-y aEb T TE=D

Immmy
fafavavas.

o~

DopMaTMBHbBI KOHTPOb 3HAHWI

1. DaviTe onpefeneHune cepyoWnm TePMUHaAM: TKaHb, OpraH, CUCTeEMa OpraHoB, annapar.
2. Boibepure I, ecnu yTBEpKaeHMe BepHoe, i H - ecnn oHo HeBepHoe. AprymeHTupyinTe
CBOI1 BbIGOP.
1 H KpoBeHOCHbIM annapaT paka 3akpbiToro T1na.
M H Ywmonnockos anddy3Haa HepBHaA cMcTeMa.
1 H Y Kpyrbix Yepsen OTCYTCTBYET HEPBHAA C1CTeMa.
M H 3SHOOKPWHHAA cMCTeMa PerynnpyeT AeATeNbHOCTb OPraHn3ma.
3. CocTaBbTe yTBEPXKAEHMA CO CNeAYIOLWNMN NOHATUAMMN:
a) KPOBEHOCHbIM anmapaT OTKPLITOrO TWMa; MOSTIOCKM, FaHMIMOHAPHbIA TUM HEPBHOW CUCTEMBI,
repmadpoanTs;
6) pbiObI, >Kabpbl, pazaenbHONoNbIE, MOYKK, TPyOUaTas HEPBHAA CUCTEME;
B) KDOBEHOCHbIM annapaT 3akpbITOro TWMa, KOXKHOE [bIXaHWe, AOKAEBOW YepBb.
4. AprymeHTupymre:
a) noyemy NULIeBaPUTENbHBIN TPAKT XMLLHBIX KUBOTHbIX KOPOUE, YeM Yy TPaBOAAHbIX; 6) Kakow Tun
KPOBEHOCHOrO annapata 3GdeKTnBHee.,
5. CpaBHUTE BHELWHWIA 1 BHYTPeHHWUIA cKener. Mepeuncnute 3 cxofctea 1 3 otTanums.
6. 3yueHne cnyyas.
BblumcnnTe MakcvmanbHyio AnvHy BCex MUOGUOPUAN MOPTHAXKHOW MbIlWLbl, €CAN X NOACTaBUTb
O[HY 3a ApYrom. V13BeCTHO:
+ MOPTHAXHAA MblLILE COCTOUT M3 49 MblLLIEYHbIX MYYKOB;
+ KaX<Abl NyYOK COCTOUT M3 24 Modrbpmnn, Kaxaan meeT B AnnHy 15 cm.
7. N306pa3uTe B BuAe cxeMbl GYHKLUN OpraHW3Ma 1 cMcTeMbl OpraHoB, obecneyrBatoLie
Kaxkayto GyHKUMIo (Ha nprMepe MnekonuTaloLmx).

3.5. OpraHbl 1 CUCTEMbI OPraHOB >KMBOTHbIX 61



(TpoeHue OpraHoB pacTeHMmii

Kaskmoe pacTeHue TIpECTaBIIAET
CJIOJKHBIN OPTaHU3M, KU3Hb KOTOPOTO
0becrieunBaeTCss  CIelHaTu3UPOBaH-
HBIMH OpPTaHaMH, BBITOJIHSIIOIIUMHU
onpeznen€HHble QyHKIIUU. Hanpumep,
gecemamueHble OpPTaHbl — KODEHb,
crebeslb U JIMCThS — obecrieuu-
BAIOT IIMTAHME DACTEHHUsA, a 2eHepa-
MueHble — LIBETOK U €0 IIPOHUBBOIHbIE
(r1oz ¥ ceMeHa) — ero pa3sMHOMKEHHUE.
[ToMHUMO OT/IMYMH, 5TU Z[BA THUIIA Op-
TaHOB UMEIOT U OOIIHe YEPTHI: COCTOST
M3 ONIMHAKOBBIX TUIIOB TKaHEH U 00-
JIaZIal0T OOIINMHU MOPGDOTIOTMUECKUMU
XapaKTEPUCTUKAMU TIOJIIPHOCTH U
cumMmetpu (puc. 3.36)

ysemok

na00

cemMeHa

ucm

cmebesnb

KOpeHb

Puc. 3.36 CmpoeHue ysemkogo20 pacmeHus

Y3Halime 6os1bWwie

lMonAapHocme pacTeHUn — 3T0 MOPPONOrMYeCcKoe U aHaTOMMYECKOoe pasnnumne Mexay OCHOBa-
HUeMm (6a3anbHol Yacmeto) N BEPXYLLKOW (ANUKCOM) pacTeHWA. ITOT MPU3HAK NEXMUT B OCHOBE
BEreTaTUBHOrO PasMHOXEHUA pacTeHWi. Hanpumep, YepeHOK BMHOMPafHOWN N03bl WA WBbI
BCTaBNAETCA B 3eMto 6a3anbHbIM KOHLIOM BHM3, @ He BBepX. Ecnin 3akonaTb YyepeHKu B 3emnio
anuKcanbHbIM (BEPXHMM) KOHLIOM, TO KOPHM 06pa3yloTcs B BEPXHEN YacTu yepeHka, a noberu
C IMCTbAMU — B HWXKHEN YacTu. MonApHOCTb pacTeHU NPOABAAETCA B CJlyYasxX TPOMU3MOB U
HacTuin (cm. memy 2.4). Cummempus ABNAETCA NOCTOAHHBIM NMPU3HAKOM OPraHOB pacTeHui. 3Ta
0COBEHHOCTb NMO3BONAET AENINTb OPraH PacTeHUA NPOAOIbHO M MOMEPEK Ha ABe 1 bonee cMMMeT-
pUYHbBIX YacTeid. [MnaHbl CUMMETPKK MOTYT ObITb 08yCMOpoHHUMU (6UnaTtepanbHbIe), padudsibHbI-
MU (QKTUHOMOP®HBbIE), ACUMMEMPUYHLIMU N 00PCOBEHMPATbHLIMU.

CTpoeHI/Ie BeretatTuBHbIX OpraHoB
Kopensb

BHyTpeHHee 1 BHEITHee CTPOeHUe KOPHS HaXOJUTCA B CTPOTOM COOTBETCTBUH
¢ ero QYHKIUAMU U YCJIOBUAMHU CPeJlbl IPOU3PACTAHNA PACTEHUS.

Mopdosoruueckne TUNbI KOPHEH. Y I[BETKOBBIX PACTEHUH pPasyu-
YaIOT HECKOJILKO TUIIOB KOPHEH: TTIaBHBIE, DOKOBBIE U TPUAATOUHEIE (puc. 3.37).
I'nasHublil kopeHb obOpasyeTcs INpPU IIPOpPACTAaHUU CEMEHHU U uMeeT dopMy
CTEpIKHS, CY’KaIOIIerocss KHU3Y, PACTET BEPTHUKAIBHO OJ1aroziapst XOpoIo BeIpa-
’KEHHOMY T'eOTPOIIU3MY U OTJINYAETCA y PA3HBIX pacTeHUH 110 popMe, pasMepam
Y HaIlpaBJIeHUIO pocTa. bokosvle kopHu 00pasyIoTcs Ha TOBEPXHOCTU TTIABHOTO
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KOpHA ¥ MOryT OBITH 1-TO, 2-TO, 3-TO

nopsAzaka U T.4. OHU pacrosaramTcsa

HaKIOHHO (O7arofapsAs MeHEe BBI-  ppudamoursie
Da)KEHHOMY TEOTPOIIU3MY), CIIOCOD- — KopHu
CTBYS JIy4IlleMy 3aKpEIIEHUIO B II0UBe
caMoro pacTeHus U 00pa30BaHUIO
6OIBIIIEN BCACHIBAIOIIEH TTOBEPXHOCTH.
IIpuoamouHble KOPpHU PA3BUBAIOTCA Y
OCHOBAHMSI BO3ZYIITHON YaCTH CTEDOIIA C
TIOCTIETYIOIIINM YTITyOJIEeHUEM B 3€MITIO.
Y MaHTPOBBIX ZIepEBbEB TaKUe KOPHU
pas3BUBAIOTCA Ha OOKOBBIX BETBAX, IIPO-
pacTalT BEPTHUKAJIbHO BHU3 U YIIIyO- Genimee
JISIFOTCS B TIOYBY. (it

Kopnesble cucrembl. COBOKYTI-
HOCTb BCEX KOpHEN pacTeHUs COCTaB-
JIeT KOpHEBYIO cucteMy. O6pazoBaHue
U pasBUTHE KOPHEBOHM CHUCTEMBI OJJHO-
BUJIOBBIX PACTEHUH 3aBUCUT OT UX BO3-
JIYIIHBIX YacTel, OT XxapakTepa I1OYBBI
(kaMeHHUCTOH, ITecyaHoH, 60JIOTUCTOH ),
OT KOpHEeH coceIHUX pacTeHuH. Pazmnu-
YaIOT YETHIPE THIIA KOPHEBBIX CHUCTEM:
CTEP’KHEBYIO, MOUKOBATYy10, pa3BeT-
BJIEHHYIO U cMelanHyo (puc. 3.38).

CmepicHegoll mun KOPHEBOU CH-
CTEMBl COCTOUT U3 IJIABHOI'O KOPHA —
CaMOI0 Pa3BUTOTO U CAMOTIO 3aMeT-
HOTO M3 COBOKYITHOCTH BCEX DOKOBBIX
KOpHel. TakoW TUIl KOPHEBOU CH-
CTeMBI XapaKTepeH /7 IBYOIbHBIX U
TOJIOCEMEHHBIX PACTEHUH.

Moukosamulil mun KOPHEBOH CU-
CTEMBI COCTOUT M3 COBOKYIIHOCTH BCEX IPHIATOYHBIX KOPHEH, OTXOJAIINX OT
crebsis pacreHys. TakoW THUIT KOPDHEBOU CHUCTEMBL BCTPEUAETCS Y OJHOAOJIbHBIX
pacTeHuH U, B YaCTHOCTH, Y 37IaKOBBIX.

Paszsemenennasn kopHegaa cucmema xapakTepHa Jj1s1 HEKOTOPBIX JIEPEBBEB,
KYCTapHUKOB, Y KOTOPBIX MHOTOUYHCIIEHHBIE KOPHU PACTYT U3 OCHOBAHWUS CTEOIIA,
a TJIaBHBIM KOPEHD He BBIPA’KEH BOBCE.

CmewanHan KopHesas cucmema — TUI KOPHEBOM CUCTEMBI, KOTZIa y pac-
TEHHUH [IPUCYTCTBYIOT BCE THUIIBI KOPHEH (TJIaBHBIN, DOKOBBIE, TPHUAATOYHBIE), KAK
y KyCTOB BUHOTI'Pa/a, Y UBBI, MAJIMHBI, CMOPOAWHBI U JIP.

cmebens

2/1a8HbIU KOpeéHb

Puc. 3.38 Tunsel KOpHe8bIX cucmem: a) cmepxHe-
8as; 6) - Moykosamas; 8), 2) — pazeemesieHHAA
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snudepma

8cacel-

Gl Ill. 30Ha
KopHegble
100 um P 8CacbIBaHus
80J10CKU
—_
Il. 3oHa
pocma
anukanbHas
Mepucmema L S
deneHus

KopHegoU
uexsuk
4exsuK

Puc. 3.39 30Hbl KOpHA

AHaToMHUUYeCKO€e CTPOEeHUE KOPHS

30HBI KOPHA. Y BCexX KOPHEH B [TPOJIOJIbHOM ILJIaHE BBIABJIAETCA HECKOJIBKO
30H, KOTOpPBIE OTJIMYAIOTCA MOPQOJIOTUUECKW U IO BHYTPEHHEMY CTPOEHHIO
(puc. 3.39).

3oHa deneHus, WK KOHYC HApPAcmMaHus, IJIMHOH B 2-3 MM HaxOAUTCS B
caMOM KOHIIe KOPHS U IOKPBITA YEXJIMKOM (KOJIIaYKOM U3 KJIETOK), 3alllMINa-
IOIIUM PACTyIIUN KOHYMK KOPHS OT MOBPEXAEHUN. JTa 30HA COCTOUT U3 TIEP-
BUYHON MEPUCTEME!, KJIETKH KOTOPOH B IIEPUO/], BETETALINU ITOCTOSHHO JeJIATCA.

3oHa pocma coCTOUT U3 PACTYIIUX B JUTMHY KJIETOK, CIIOCOOCTBYIOIIUX POCTY
B JUTMHY KOPHS U IIPOTaJIKMBAHUIO KOPHEBOTO YeXJINKA CKBO3b IIOUBY.

3oHa scacvleanun (nozaoweHus), Wi KOPHeBblX 80.10CK08, Ha TIOBEPX-
HOCTHU TIOKPBbITa MHOTOUMUCJIEHHBIMU KOPHEBBIMU BOJIOCKAMH, C IIOMOIIBIO KO-
TOPBIX KOPEHB BCACHIBAET U3 TIOYUBBI BOZY U MUHEpaJIbHbIE COTH. KayKIbIH BOJIOCOK
IIPeZICTaBIIAET COOOH CUJIBHO YATTMHEHHYIO KIIETKY (10 10 MM) pr3oiepMBl (3111-
ZlepMbl). BHyTpY 5TOM 30HBI IPOUCKOIUT aHATOMUUECKAs ¥ (YHKIIMOHATIbHASA
nuddepeHINaMs KIETOK, 00PAa30BAHHBIX B IIPEABIIYIIINX 30HAX.

3oHa nposedeHus cocTouT U3 AeDUHUTHUBHBIX TKaHEN, KOTOPble 00pasyoT
LIEHTPAJIbHBIY CTEPKEHD U KOPY KOpHA. ObecrieurnBaeT TPAHCIIOPT BCACKIBAEMBIX
BEIIIECTB K OpraHaM pacTeHus. B 3TOHM 30He M3 TKaHEH MepHUCTEMBI OepPYT CBOE
Havasio OOKOBBIE KOPHH, KOTOPBIE TaKKe UMEIOT Ha KOHUHKE 30HY PA3MHOKEHUS
Y KODHEBOH YEXJTHK.
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anubnema

Kopa

cmena

3HO0Oepma

nepuyukn

cepouesuHa

Kcunema

¢nosma

a) nonepeyHbili cpe3 KOpHA
00HOOO0/TbHbIX

6) nonepeyHeili cpe3 KOpHA 08YOO/TbHbIX

—
100 um

500 MKm

Puc. 3.40 AHamomu4eckoe cmpoeHue KOpHA

B xozme pasBUTHA KOPEHb MOXKET MMETH JIBEé aHATOMHUYECKHE I10CTIEI0Ba-
TEJIbHBIE CTPYKTYPHI: [IEPBUYHYIO ¥ BTOPUUHYIO.

IlepeuuHoe cmpoeHue XapaKTepHO Il KOPHEW OJTHOZOJIBHBIX PACTEHUH,
KOTOPOE COXPAaHSIETCss B TeUEHUE BCEH MX JKU3HU, U 7 MOJIOZIBIX KOPHEH ZBY-
JIOJIbHBIX PACTEHUN. DTy CTPYKTYPY MOKHO M3yUaTh C ITOMOIIBI0 MHUKPOCKOIIA
Ha ITOTIepEYHOM Cpe3e KOPHsI B 30He BcacklBaHMs. Ha TakoM cpese OymyT XOpOIiio
BUJIHBI TPU aHATOMHUYECKHE KOHIIEHTPUUECKHE 30HBI: pudodepma, kopa v ueH-
mpanvHbiil yuauHop (puc. 3.40).

Puzodepma, wiu anub.aema KOpHs,
COCTOUT W3 OIHOTO CJIOSI KJIETOK, KO-
TOpBIE MOTYT YJIJTUHATHCS B BUZIE KOP-
HEBBIX BOJIOCKOB. Kopa cocrour us
TPeX CJIOEB NMAPEHXUMHBIX KJIETOK, U3
KOTOPBIX Me30depma — Haubosiee TOJI-
CTHIH cJIoH. [JeHmpanvHblil YyUAUHOD,
WIN ocegoll (cresa), COCTOUT U3 CJIOs
MEPHUCTEMATHUYECKHUX KJIETOK (Tepu-
LIMKJT) ¥ TTPOBOSAIINX TKaHEH.

Bmopuunoe anamomuueckoe
cmpoeHue KOpHs HauWHaeTcs ¢ I10-
SIBJIEHWEM BTOPUUYHBIX MEPUCTEMATH-
YECKUX TKaHEH: henn102eHa B KOpe U
Kambus B IIEHTPAJIbHOM ITHUIHHJPE.
OHM TeHEPUPYIOT, COOTBETCTBEHHO,
BTOPUYHBIE CTPYKTYPBI KODBI, JIyba
U JIPEBECUHBI, YTO MPUBOIAUT K YTOJI-
IIEHUIO KOPHA. Puc. 3.41 CmpoeHue no6eza

AnukaneHas (sepxy-
weyYyHas) nouka

bokosas nouka

Y3en

Mexooy3snue
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CrebeJnb

Crebesb ABTIAETCA Ha3eMHOM YaCThIO
pacrennii. OTyinavie cTebist OT KOPHS CO-
CTOUT B TOM, YTO Ha HEM pa3BHUBAIOTCA
nouxku. V3 HUX pasBUBAIOTCI IT0OEru
WM 5MOPUOHAJTBHBIE COITBETHS U HA3bI-
BAIOTCS OHM, COOTBETCTBEHHO, 8ez2emda-
TTUGHBIMLL T SEHEPATUGHBIML 10U Puc. 3.42 Tunel pazeemenieHus cmebns:
kamu (puc. 3.41). PacionoxeHue rnovex  ; _ MOHONOAUANILHOE; 2 — CUMNOAUATILHOE;

Ha 1100ere MOYKET OBITh OUEPENHBIM, Cy- 3 - QUXOMOMHOE; 4 — JIOKHOOUXOMOMHOE
ITPOTUBHBIM WJIX MYTOBUATHIM. PacrioyioskeHue TIOUeK 1 XapaKTeP MX POCTa M pas-
BUTHS OTIPEJIETIAIOT THUIT Pa3BETBJIEHUS CTEOIISI, KOTOPBIM MOYKET OBITH MOHOIIOIH-
TBHBIM, CUMITOZIUATIBHBIM, JMXOTOMHBIM U JIOXKHOAUXOTOMHBIM (puc. 3.42). Ot
0COBEHHOCTH OIIPENETIAIOT GOPMBL U pa3Meps! cTebiel (KPOHBI) Y ZIEPEBLEB, KyCTap-
HUKOB, JIMaH, BKJTIOUUTEITHHO U Y TPABIHUCTBIX PACTeHUH. THIT pa3BeTBIIeHUs CTeO IS
YUUTBIBAETCS B CAJIOBOZICTBE M BUHOTPAZIAPCTBE BO BPEMSI BECEHHEH 0OPE3KH, & TAKKE
TIPY BBIOOPE ZIEKOPATHUBHBIX PACTEHUH 171 00yCTPOUCTBA TEPPUTOPUH.

AHaToMHUYECKOe CTPOeHue cTed A

Ha BepxyTiike cTebs1s, Kak ¥ Ha BEPXYIIIKE KOPHS, COIEPKUTCS IIEPBUYHAST MEPH-
cTeMaTHydecKast TKAHb, UJTH KOHYC POCT, U3 KOTOPOY Pa3BUBAIOTCA Bee TKAHU CTEOIA.
OHU COCTaBJIAIOT IIEPBUYHYIO CTPYKTYPY cTebs1. Y MHOTOJIETHHX ABYZOJIBHBIX pac-
TEHUH U3 IEPBUYHOU CTPYKTYPHBI IMbdepeHIINpyeTCs BTOPUYHAA CTPYKTYPa.

Ilepsuuroe cmpoenue cmeb.as. Ha nonepedHoM cpese cTedsisd TpaBsAHKUCTOTO
pacTeHUs paz3yiuyaoTCs TPY ITIaBHBIX KOHIIEHTPUUECKH PACIIOIOKEHHBIX THCTOJIO-
TUYECKUX 30HBL: SITUZIEPMA, TIEPBUYHAA KOPA U LIEHTPaTBHBIN IWTHHZAD (puc. 3.43).

Kcunema

¢nosma

3nudepma

3nudepma nposodAwul

npogodsaujue napeHxXuMHas MKaHo
nyuoK cepoyesuHa Kopa nyuKu
—_— —_—
a) y ABYLONbHBIX 1mm 6) y OBHOAOMNbHbIX 1mm

Puc. 3.43 [lepsu4Hoe cmpoeHue cmebna
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Snudepma cocTouT U3 Ofi-
HOTO CJIOSl TECHO CBSI3aHHBIX
MEXIy CoDOOH KJIETOK, KO-
TOPBIA SIBJISIETCST TIEPBUYHOMN
3aITUTHOH TKAHBIO.

Iepsuunas xopa co-
CTOUT U3 MHOTOCJIONHOH I1a-
DEHXVMHOH TKaHH, KJIETKU
KOTOPOU COZIEPXKAT XJIOPO-
IJIACTBI, ONpEZEsIAIINe 3e-
JIEHBIN IIBET MOJIOZBIX CTeD-
JIeW BcexX pacTeHud. Mexmy
SIUZIEPMOH U NIEPBUYHOMN
KOpPOM HaXOJIUTCS MeXaHHU-
yeckuM cyoM (KosuleHXUMa — Puc. 3.44 BmopuuHoe cmpoeHue cme6nis
WJTH CKJIEPEHXUMA), KOTOPBIK COCTABIISIET CKETIET CTEDIA.

ITenmpansHwlil YuUAUHOP COCTOUT U3 TIAPEHXUMHOHM TKaHH, B KOTOPOH 110 KPYTY
WIN CIIUPAJTBHO PACTIONIOKEHBI TIPOBOJIAIINE ITyYKU. ITH ITyUKH COCTOST M3 ITPOBO-
JUITIMX TKAHEH (DII03MBI 1 KCHJIEMBL. ITH TKAHH PACIIOJIOKEHBI KOJLIATEPATBHO (JIUTIOM
K JIHITy ), 10oMa, KaK IpaBuIo, obpariieHa K OBEPXHOCTH CTebJId, & KCHyleMa — K er0
LIEHTPY, ¥ OKPY>KEHBI CJIOEM MEXaHWUECKOU TKAHU — CKJIEPEHXUMOM. Y JIBYZIOJIBHBIX
PacTeHUH TPOBOZIAIIIME ITyUKH COZIEPKAT MexKTy JTyooM (hrioama) v ApeBecHHOM (KCH-
JieMa) CJIOM MEpPUCTEMATHYECKOTO KaMOMSA U Ha3bIBAIOTCA OMKPbIMbLMU. Y OHO-
JIOJTBHBIX KaMOHI OTCYTCTBYET U TIO3TOMY ITyUKH Ha3bIBAIOTCH 3AKPbITLIMU.

Bmopuunoe cmpoeHue cmebas. Y MHOTOJIETHUX JABYZOJIBHBEIX PACTEHUN
B KOHIIE TIEPBOTO I'OZla YKU3HU YUACTKH ITyUYKOBOTO CErMeHTa KaMOUs CIIMBAIOTCA,
00pasys CIUIOIIHON KPYyroBOM KaMbuaibHBIN colt (puc. 3.44). KambuanbHble
KJIETKH, HaXO/ISICh B COCTOSTHHUH HEITPEPBIBHOTO JIEJIEHUS BO BDEMS BET€TATUBHOTO
MIEPUO/IA, CHELUAIU3UPYIOTCA B BJIEMEHThl BTOPUUHOH (DJI05MBI (CUTOBUIIHBIE
TpyOKH) K teprdepru cTebIs U B 371IEMEHTH BTOPUYHON KCUJIEMEI (Tpaxeu, Tpa-
XEUZBI, IpeBeCHas MapeHXHUMa) BHYTPU cTebriA. Y APeBECHBIX PACTEHUHN CJIOU
KCWJIEMB! (TOZWYHBIE KOJIbIA) 0Opas3yioTCs €KErOHO, U 5TO MIPUBOAUT K YTOJI-
IIIEHUIO [IEHTPAJTLHOTO CTeb1 1 OOKOBBIX BETOK.

8mopuyHas ¢nao3ma

8MOPUYHAA | NTeMHAS OpesecuHa
kcunema 8eceHHAA OpesecuHa

0,5 mm

JIucr

JIuct — cocraBHas yacTb cTebsis (obera), pa3BUBaeTCs U3 3MOPHUOHATIEHOTO
3auvaTrka JircTa B rouke. CyIriecTByeT OOJIbIIIOe pa3Hoobpasue hopM JIMCTa, TaK
YTO CTPYKTYPa JIUCTA OZIHOTO BU/IA He TTIOBTOPSIETCS Y APYTUX BUIOB. JIUCT COCTOUT
U3 AUCMoeoll naacmuHku u uepewxa (puc. 3.45). Y HEKOTOPBIX PACTEHUH Yy
OCHOBAHWUSI JIUCTA PA3BUBAETCA I10 ZIBa MAJIEHBKUX JINCTOUKA — NPUAUCTIHUKU.

MopdoJsiorus ucra XxapakTepUsyeTcst 110 HECKOIbKUM KPUTEPHUAM: KOJIK-
YECTBY JIMCTOBBIX IIJIACTUH Ha YEpEIIKe, XapakTepy Kpasi, OCHOBAHUSA U KOHIIA
JIUCTOBOH IJTACTUHKH, HAJTMYUIO UJTK OTCYTCTBUIO YEPEIIKA U TPUIUCTHUKOB.
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JIUCMOYKU
aucmosas ueone4amelti
naacmuHka aucm
REPeLion 8/1a2a/TUWHbIU
aucm

vepewok HenapHonepucmsil aucm

Puc. 3.45 CocmasHble yacmu ucma

CJI0XHbIU IUCM

M\ nepucmeie
mpoiiyamo-nonacmHbili Nanb4amo-nonacmHeiti /\

napHonepucmbu? HenapHonepucmbu?

Puc. 3.46 Tunebl C/I0XKHbIX TUCMbeEs

JIucTbs OBIBAIOT MPOCTBIMH U CJIOKHBIMHU. IIpocmble Aucmwvs COCTOAT U3
OZIHOU JIUCTOBOU IJIACTUHKHU, GUKCUPYEMOH UepeliKoM Ha BeTKe. Ca0HcHbLe
AUCMBA COCTOAT U3 HECKOJIBKUX JINCTOUKOB, GUKCHPYEMBIX HAa OJTHOM 0011IeM
yepemike (ocu). OHU MOTYT OBITH nepucmuvimu (IIapHO- U HEIAPHOIIEPH-
CTBIMH) U naavuamo-aonacmusimu (puc. 3.46).

JIMCTBSA MOTYT UMETh Pas3JINYHOE KUJIKOBAHUE: NapanienbHoe, nepucmoe,
naavuamoe, cemuamoe (peTuKyssipHoe) u ap. (puc. 3.47). Kpa#t nmucroBo#t
TUTACTUHKY MOYKET OBITh LIEJIbHBIM, 3yOUaThIM U Ap. JINCThsA, KOTOPHIE JIUIIIEHbI
Yepelrka 1 QUKCUPYIOTCS Ha BETKE HEIOCPEZCTBEHHO JIMCTOBOM IIJIACTHHKOH,
Ha3bIBAIOTCA CUOSHUMU.

AHaToOMUUYeEeCcKOe CTpOo€HUE J1UCTAa

BHyTpeHHee CTpoeHUe JIUCTA OIPEAEIAeTCA CI0KHBIMU QYHKIUAMU: HOTO-
CHUHTE30M, TPaHCIIUPAIueR 1 razoobMenoM (puc. 3.48). Ha ronepeuHom cpese
JINCTA TIOZ, MUKPOCKOIIOM OOHAPY’KHUBAIOTCA HECKOJBKO TMCTOJIOTHUECKHX CO-
CTaBJIIONINX: TIEPBUYHAS 3al[UTHAs TKaHb — anudepma, rybdaras napeHxuMa
(Me30dusn) 1 Nposodawue NYuKU, BXOASIIIE B COCTAB KUJIOK JIUCTA.

JIncT cBepxy M CHU3Y ITOKPHBIT SNTUZIEPMOU. HIKHUM C101 3TTHUIepMEL COZIEPKUT
ycmbvuya, yepe3 KOTOPBIE IIPOUCXOIUT TPAHCIIUPALUS U ra3000MeH ¢ BHEILITHEH
cpenod. Kaxxzoe ycTbUlle COCTOUT U3 JIBYX IOUKOBHUJIHBIX KJIETOK SIHZIEPMUCA
(3amblrkarowjue knemxku), KOTOPhIE 32 CUET U3MEHEHUA HOPMBI YBETMUHUBAIOT
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napannenvbHoe nans4yamoe cemyamoe
Puc. 3.47 XunkoeaHue nucma
WJTM YMEHBIIAIOT IIPOCTPaH-
CTBO MEXIy COOOH, TO ecThb
3aKPBIBAIOT WJIM OTKPBIBAIOT
YCMbUYHYIO WeAnb, Yepe3
KOTOPYIO IIOCTYIIAeT yTJie-
KUCJIBIN Ta3 U BBIIEJIAIOTCA
KHCJIOPOZ, ¥ BOZIA.

Bepxuada osnouzepMma  y
pasHBIX BHUJZIOB paCTeHUH
MOKET OBITh TIOKPHITA KY-  xeunema
muxyfvloﬁ WK1 BOJIOCKaMU ¢ﬂ03'ggnepeHXUMa Semeute
pasHOU  CTPYKTYpHl, UTO
YCHUIMBAET €€ BalllUTHYIO Puc. 3.48 AHamomu4eckoe cmpoeHue nucma
dyukumio. Mexay BepxHel M HI)KHEH 3THAEPMON PACIIOIOXKeH Me30dunn
JIUCTA, HA3bIBAEMBIA TAK)XXE ACCUMUASAUUOHHOU napeHxumotl. OH COCTOUT U3
ZIBYX CJIOEB KJIETOK, OOTATHIX XJIOPOIJIACTaMU — BEPXHETO CJI0, TIAJTMCATHOTO (B
BUJIE U3TOPOJIN ), U HIUKHETO TybdaToro. Me3odbusi ucTa MpOHU3aH KUITKAMH,
KOTOPBIE SABJIAIOTCSA IPOBOASAIIUMU Iy TAMH, COCTOSAIIIMME U3 KCHIJIEMBI, (HJI05MBI
U CKJIEDEHXUMBl (MeXaHHYeCKOW TKaHU). [IpOTHBOZIEHCTBYET MEXaHUYECKUM
TIOBPEXKIEHUAM IIJIACTUHKHU U KOXKHUIIA, ABJIAIOIIAACH IPOYHBIM U YIIPYTUM byT-
JispoMm ucta. [1o Kpasm MIaCTUHKY U B IVTyOHHE BEIEMOK JINCTA KIIETKU KOXKHULIBI
MMEIOT 0COOEHHO CHJIBHOYTOJIIIEHHbBIE HADY)KHBIE CTEHKU. Y MHOTUX PaCTeHHH
IIPOYHOCTD JINCTA U COXPAHEHNE UM OIPeZIEJIEHHOTO [10JIOYKEHU B IIPOCTPAHCTBE
obecrieunBaeTcs TeM, YTO JIUCTOBAS IJIACTHHKA B 11eJ10M (Y HEKOTOPBIX 3J1aKOB)
J160 ee 10JTM WITH JioacTH (Y MHOTHX TTaJIbM) UMEIOT Ha TIOTIEPEYHBIX Pa3pe3ax
r71y00KO0Ke1000BUHYI0 hopMy (B Buzie OykB V mwu W).

DopmaTuBHbIN KOHTPOSIb 3HAHUN

Kymukyna

__8epxHAA
3nudepma

nanucaoHeil
me3zogusnn

2ybuameili
me3ounn

HUXHARA
snudepma

KuJsika

1. [Oaiite onpepeneHne cneayowM NOHATUAM: BereTaTUBHbIE OpraHbl; reHepaTUBHbIE OPraHbl;
KOPHEBas CUCTeMa; yCTbULLE.

2. 3anosiHMTe NPONYLLEHHble MecTa:

13BECTHBI THMNa KOPHEBBIX CUCTEM: . MoykoBaTas KOpHeBas CMCTEMa BCTPEYaeTCs
y 1 COCTOWT 13 . CTepxHeBas KopHeBas CrcTemMa COCTOUT 13 1 BCTPEYaeTCa y
. 30Hamm KOpHS ABNFIOTCS . 30Ha AeneHns CocTouT u3 , KNETKM KOTOPOro
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3. CpaBHUTE NepBUYHYIO CTPYKTYpPY CTE6NA Y OfHO- 1 ABYAOJbHbIX MO TPEM KPpUTEPUAM U1 3a-
noJsiHuTe Tabnuuy B TeTpagu:

I I
lepeuyHas cmpykmypa T e lepguyHas cmpykmypa
€me61a 00HO00J/1bHbIX Cme61s1 08Y00/IbHbIX
1. Tnbl NPOBOAALLMX My4KOB

2. Hannuune kambua

3. PacnonoeHne NpoBOAALMX Myy-
KOB B cTebne

4. Hapute nuiHee B KaXkAoM cTon6urKe. AprymeHTUpynTe Bbi6op.

a) KOpeHb a) LUBETOK a) CTep)KHeBasA KOpHeBasa cnucTema
6) ctebenb 6) nuct 6) MOUKOBaTas KOpHeBasA cucTeMa
B) LIBETOK B) nnog B) CMeLIaHHaA KOpHeBasA cuctema
r) nucrt r) cema r) pa3BeTBNEHHaA KOPHEeBaa cucTeMa

5. U3yueHne cnyyas.
ExxerogHo B CTBOME iepeBbeB 00pa3yeTca KOMbLO M3 [IBYX CJIOEB: BHYTPEHHEro, bonee CBETIOrO
(BeCeHHero) 1 Hapy»KHOro, bonee TeMHoro (neTHero). Y aepesa Valloba, npow3spacTatouiero B Bu-
Hee, B TeueHne 0fiHOro roaa obpasyetcs 26 konel. OObACHWTE MPUUNHY.

6. CocTaBbTe NOCTEP C PUCYHKaM Ha TeMy «Pa3HOO6Gpasue NIMCTbEB» MO CIeAYOLLUM NPU3HAKaM:
a) Hannyve Yyepellka; 6) KONMUeCTBO IMCTOBBIX MNACTUHOK Ha OJHOM YepellKe; B) PacrnosioxeHue
Ha cTebne; r) dopma TMCTOBOM NNACTUHKM.

CymmamueHbii KOHMpOoJ1b 3HAHuUU no 2nase lll

1. Jante onpepeneHve cnepyoWmnm NOHATUAM: LMTONOTMA, NPOKAPUOTUYECKAA KIETKA, dyKa-
pYIoTHYEeCKad KNeTka.
2. Hanpute nuwHee. AprymeHTupyuiTe Bbi6op.
a) HyKNeoua, XNIOPOoMacT, KNETOYHaA CTEHKa W3 LIETION03bl, BaKyosb C KNETOYHbIM COKOM;
6) MUTOXOHAPWW, NNACTUADI, LEHTPVOND, FNKOKANNKC;
B) KNETOYHaA CTeHKa V3 XWUTW1Ha, MNaCTVAbI, 3aNMacHOe BELLECTBO MMKOreH, AAPO.
3. Accouyumunpyite NoHATMA n3 cton6mkos A 1 b (HeKkoTopbie NOBTOPAIOTCA):

A b
a) MUTOXOHAPUA 1. CuHTe3 benka
6) AApo 2. CnHTe3 yrneBoaos
B) rpaHyNApHan SHAOMIa3MaT1yeckas CeTb 3. [IBoiHas membpaHa
r) rafikas SHAoMa3MaTnyeckas ceTb 4. CHTE3 NIUNWAoB
1) NTM30COMbI 5. [neBapeHie B KNeTke
€) KOMMIEKC fonbaKn 6. BolgeneHue B knetke
X) LeHTpronb 7. bnonornyeckoe okmcnexmne

8. KnetoyHoe peneHne
4. CpaBHMTE NPOKaPUOTUYECKYIO 1 SyKapUOTUYECKYIO KNETKY, NpuBeas 3 CXOACTBA 1 3 OTNYUS.
5. CpaBHuTte [1HK n PHK no anroputmy:
a) yncno ueneit; 6) HyKNeoTUbl; B) NOKanM3auus; r) yHKUNN.
6. B KneTkax opraH©3MoB 6binu oTKpbITbl 70 xumunyeckux snemeHTtoB (Na, Ca, Mg, Cu, Zn, |, F,
Fe,O,N,C, S, C, Si, Mnh n gp.).
- BblbepuTe 13 JaHHOTO PAda SNEMEHTbI, BXOAALVE B COCTaB OENKOB;
+  COCTaBbTe COObLIEHVE O BUONOrMYECKIX GYHKLMAX OENKOB B OpraHi3Me YenoBekKa;
«  NpennoXute 3 MULIEBLIX MPOAYKTa AN NOALEPXaHWA YPOBHA reMornobuHa y nogpocTka.
AprymeHTUpyiTe.
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[TIABA IV
CUCTEMATWKA OPTAHU3MOB

W3 ucropuu pazsutua cucreMmatuku. Cefiuac Ha 3emsie 0OUTaeT OKO-
JIO 2 MJIPZ. BUZOB JKUBBIX CYITIECTB (PKMBOTHBIX, OAaKTepUH, pacTeHUH, IPUOOB).
V3yueHreM CXOZICTB U PA3TMUUH BCEX COBPEMEHHBIX U BEIMEPIITNX OPraHU3MOB,
a Tak)Ke POZICTBEHHBIX CBA3EH MKy HUMH, PasZesIAIINX UX Ha COIOUNHEH-
HbIe TPYIIIB! (TAKCOHBL), C IIEJIBIO TTOCTPOEHUS TIOJTHON CHUCTEMBI (Kaccuduka-
IIMM) OPraHWYecKoro MUpa, 3aHUMAeTCA cucmemamuxa. 3a KiaccudUuKarnio
OpPraHW3MOB OTBETCTBEHEH Pa3Jiesl CUCTEMATUKHU — MAKCOHOMUSL.

C naBHUX BpeMeH yUeHBIMHU IIPeAIIPHHHUMAIIUCE IIOIBITKU KJ1aCCUMUIINPOBATh
MUD »KUBBIX Cy111ecTB. Cpe/iy IIePBBIX CUUTAETCsA APUCIOMenb, KOTOPBIN MOZIeITHIT
’KUBOY MUD Ha JIBE TPYIIIIBI — PACTEHHUS U 3 KUBOTHBIX — I10 3€JIEHOMY IIBETY U TIO7I-
BI)KHOCTH TeJia. JKUBOTHEBIE, B CBOIO OYepeTb, ObUTH pasziesieHbl APUCTOTENIEM Ha
TPU IPYIIIIEL B 3aBUCUMOCTH OT MecTa 0OUTaHU (BOIHBIE, HA3EMHBIE U JIETAIOIIINE),
a pacTeHus — OT *KU3HEHHON (GOPMEI (TPaBbl, KYCTAPHHUKH, IEPEBHSI).

OCHOBBI COBPEMEHHOU CHUCTEMATHUKU OBUIM 3aJI0KEHBI IIIBEACKUM HaTypa-
snuctoM U MegukoM K. Jlunneem (1707—-1778) B ero Tpyzne «Cucrema mnpu-
poznel». Knaceudukanus pactrenut, npeayoxennas K. JiunHneewm, Opl1a uckyc-
CTBEHHOM, MTOCKOJIbKY HE YUYHTBIBAJIA CTEIIEHU POZCTBA MEXAYy HHUMU. Takum
obpas3oM, HEPOZCTBEHHEBIE PACTEHUA, K IPUMEPY — MOPKOBB U CMOPOAUHA, 110~
ajik B OZIMH KJI1ACC 10 TOY MPOCTOY MPUUNHE, UTO UX LIBETKU UMEJIH OUHAKO-
BO€E KOJIMUECTBO THIUMHOK, B TO BpeMs Kak POZICTBEHHBIE BU/IbI OBUIN pacIpesie-
JIEHBI 110 Pa3HBIM KJlaccaM. JIpyroil HeZIOCTaTOK 3TON CUCTEMATHUKU COCTOSAT B
TOM, YTO OHA He OTpa)kasla UCTOPUH Pa3BUTHA KUBOTO MUPA.

®panrrysckuil yuenst XK.-b./Jlamapk (1774—1829) nipennipuHsI MEPBYIO TI0-
IIBITKY Hay4YHO! KJlacCHUKAIIUU JKUBOTHBIX, IIOJIEJIUB MX Ha 14 Kj1accoB U pacrio-
JIOKUB TI0 BOCXOZAIIEMY YPOBHIO Pa3BHTHSA, HAIoZoOMe JIECTHHUIIBL «/lecmHuya
cywecma», IpeyioKeHHas JlamapkoM, 0Tobpakasia SBOJTIOLHIO YKUBOTHOTO MHPA,
a He CTaTUYHYIO €T0 KapTHHY, [T0Ka3bIBas YCJIOKHEHNE OpraHU3alliy MaTepri. IBO-
mmorronHast Teopus Y. /lapeuna (1809—1882) 1103BosIHIa COCTaBUTD [I€PBLIE HAYd-
HBIE CHICTEMBI YKUBOTO MHUPA. ABTODBI 3THX CUCTEM CTPEMIUIHCH KAK MOKHO TOUHEE U
TI0JTHEeEe OTPA3UTh POZICTBEHHBIE CBA3H, CYIIIECTBYIOIIHE B IIPUPOJIE.

TakcoHOMHUYECKNe eTNHUIbI. Kaccudrkans ;KUBbIX CYIIECTB OCYILIECT-
BJIAETCS TI0 TAKCOHOMUYIECKUM €INHUIIAM — MAaKcoHam. KaKapli TAKCOH IIpezcTaB-
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JIFET TPYIIIYy OPraHW3MOB, CBABAHHBIX POJICTBEH-
HBIMH OTHOIIIEHUAMH M OTJTHUAOIIMXCS OT IPYTHX
TPy OPraHu3MOB. B HacTosiimiee BpeMs Kilac-
cubuKalys KUBOTO MHpa OCYIIECTBIIAETCA I10-
CPEZICTBOM CJIEMYIOIIHX TAKCOHOB: UAPCMeE0, mun
(omoea y pacreHu# u rpuboB), kKaacc, ompso,
cemeticmeo, pod u eud. [yt 6osee mOmpPOOHOH
KJTaCCU(DUKAIIIHN UCITOJB3YIOTCS JOIOTHUTEIBHBIE
CHCTEMATHUYECKHE eZIMHHUIIBI [TOCPEZICTBOM IpHOaB-
JIEHUsE TIPEOUKCOB «HAO», «NO0»: HATIPUMED, JIH-
Kas KaBKa3CKas KOIIIKA U IUKas eBPOIercKast KOIII-
Ka BHEIIIHE OUeHb TIOXOKH — Pa3MEpPHI TeJIa, IIBET
11epctH, hopMa XBOCTa, HO 3aHUMAFOT pasHbIe ape-
aUTBl: TIepBast obuTaer B ropax KaBkasa, a BTopas B
Jlecax KOHTHHEHTAIbHON EBDOITBI, ITPEICTABIISS
JIBa TIOZIBH/IA OJTHOTO BHZIa — UKasn kowka. Bric-
IIIMM TAKCOHOM SIBJIIETCS OOMEH, HUBIINM — 8UO.
Ka)xIpIii BBICIIME TAKCOH BKJIIOUAET HECKOJIBKO
HUBIINX POJICTBEHHBIX TAKCOHOB (puc. 4.1).

Bud cocmoum u3 ocobeil ¢ 00uHAKOBbIM HAa-
O6OPOM XPOMOCOM, CO CXOHCUM 8HEUIHUM B8UOOM
U nosedeHuem, 3AHUMAOWUX OnpedeneHHbll
apean, c60600HO CKPeWUBarOWUXC MeHy Co-
6011, dasas n1odosumoe nOmMoMCcmeo.

Kak v TMKas KOIIKa, PhICh U OLEJIOT HEOO Ib-
KX Pa3MePOB, OOMTAIOT Ha IEPEBBAX U OXOTST-
Cs HOYBI0. OTH TPH BUZA OTIMYAIOTCS I10 IIBETY
1repeTy, (hopMe XBOCTa U YIIIEH, OHU TaKKe He
MOT'YT CKPEIIUBATHCS MEKIY COOOH ¥ OTHOCITCSA
K pody Kowxu (Felis).

/Jlea uau 6oaee 8udos, noxoxcux opye Ha
dpyaa, HO He CKpewusarnuuxcsa mexcoy coobotl,
obpa3yrom o0uH pod.

Jleomapz u remapz (cm. ctp. 73) ABIIAOTCA
XUIHUKAMHU, XOPOIIO IPUCIIOCOOIEHHBIMH K
ZIOOBIUE KUBOU JKEPTBBI, KOTOPYIO PasUpPAIOT
KJTBIKaMU. OTH [IBA BUJZIA OTHOCATCS K JIBYM PO-
dam — IlaHmepul u, COOTBETCTBEHHO, I'enapobl,
pozcTBeHHBIM poxy Kowku. 9tu Tpu poza 06b-
eINHSIOTCS B cemeticmeo Kowauue.

Jlea uau 6oaee poocmeeHHblX podo8 00%-
eduHaomcesa 8 00HO cemelicmao.
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HUe MAKCoHO8
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lTenapo . - - ﬂeonpa

ToYHO TaK ’Ke OfMH KJ1acc OObeAUHSIET HECKOJIBKO OTPSZIOB, a OFIMH THII — He-
CKOJIBKO KJIACCOB.

Homenxknartypa BUAOB. /|11 paznuueHus BuzoB, K. JIMHHEN BBEN WX a-
TUHCKYE HAa3BAHUs, TIOCKOJIBKY JIATUHCKUH SI3BIK SBJISJICS MHTEPHAIIMOHAIbHBIM
SI3LIKOM HayKU. BoJsiee TOTo, OH TIPEIVIOKIWIT OUHapHY0 HomeHkaamypy (buHo-
MUHAaIbHAS HOMEHKIIATYPa), aKTyaIbHYIO U B HAllle BpEMsI: KayKIIbIH BUZL 0003HA-
YyaeTcs ZIBYMs CJIOBaMU, TIEPBOE — HAa3BAHUE POJIa, a BTOPOe — Bua. Hampumep,
JIEB, TUTP U KOIIIKA OTHOCATCSA K pozy kowku-Felis. 1o aThIHU OHU Ha3bIBAIOT-
csl, COOTBETCTBEHHO, Felis leo, Felis tigris v Felis domestica. B nacTosiiee Bpemst
IIpoLIeAypa IIPUCBOEHMA OpraHu3MaM Ha3BaHUsA PErJIaMeHTUPYETCs OlpesesieH-
HBIMHU MEKIYHApPOJIHBIMHU MpaBwiaMd. COryiacHO 3TUM IIpaBUJIaM, i1 HOBBIX
BUJIOB, OTKPBITHIX Tocsie 1758 roza, MpeArnouTUTeIbHBIM ABJIAETCA Ha3BaHUE,
MIPEVIOKEHHOE aBTOPOM OTKPBITHSA, KOTOPOE JO/IKHO YIUTBIBATHCSA U COOTIOAATE-
sl BCeMH y4eHBIMU. HezrormycTiMO, 9TOOH! 1B BUJIa HA3BIBAITUCH OJIMHAKOBO.

Kpurepunu onpeziesieHUsI CHCTEMATHYECKOTO MOJIOKEHUA JKUBO-
ro cymecrBa. CUCTEMaTHYECKOE MTOJIOJKEHHUE OPTaHU3Ma OIIPEZIEISIETCS Ha OC-
HOBe HECKOJIbKUX KpUTepueB. [IJ1s1 pacTeHui — 310 dugdepeHuuauus meaa Ha
Op2aMbl, Haauvue NPo8odAUWUX NYymell, MuUn op2aHo8 PaA3MHOMCEHUS, TUN
HCUAKOBAHUS NUCTNA, HCUBHEHHASA fopma, Juazpamma ysemxa u zip.

719 *KUBOTHBIX IIPUMEHSAIOTCS APYTHE KPUTEPHU: CMpoeHue mead, mun
cumMMempuu, Koau1ecmeo 3apooblulesblX AUCMKO8, Xapakmep noaocmu
meaa, HaAu4Uue uAu Omecymemaeue ceemMeHmayuu meaa, mun 2acCmpyaAayuu,
aMOPUOHANBbHOE U NOCMAMOPUOHANBbHOE pa3sumue, Mmun numaHus u op.

719 yCTaHOBJIEHWS CHCTEMATUUECKOTO IIOJIOKEHUS >KMBOTO OpraHU3Ma
HCTIOJIb3YIOTCS OTIpeAeNUTeNH. 1 MUTIOCTPAllU UX ITIPUMeHeHU TIpejiyiaraemM
MIPOCTIEIUTD OIpeZie/ieHe CUCTEMATHUYECKOTO TIOJIOKEHUA JIUKOM KOIIKU I10
cxeme 1 (cmp. 74).

CoBpeMeHHas cuCTeMaTHKa KUBOro mupa. B Hauane XXI B. cu-
CTeMBI KJIAaCCU(MDUKAIIMK COBPEMEHHBIX W BBIMEPIIIUX OPTaHU3MOB ITPETEPIIETH
3HAYUTE/IbHBIE U3MeHeHUs (CMOTpH Tabsvily, NpUBeZeHHYO nasee). OmHAKO
oOIIenTpUHATAsE CUCTEMa OPTaHW3MOB TI0Ka HE CO3/IaHa, OHA SIBJIAETCS IIpeaMe-
TOM HayYHBIX IUCKYCCUH. PACCMOTPHM OZIMH U3 BADUAHTOB, ITPEMJIAaraeMBIX B CO-
BPEMEHHOM CHCTEMATHKE, KJTACCUMDUKAIINH KUBBIX OPTAHU3MOB Ha IISTh 11aPCTB:
Mowuepa, [Tpotucter, I'puber, Pacrenus u JKuBoTHEBIE.
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dBonoyusA cUcTemM KnaccuduKkaLumm opraHMsmMoB

lekkenb (1894) | Yurtekep (1969) | Bése (1977) Béze (1990) | KaBanup — Cmut (1998)
Tpw uapcTtBa Matb yapcrts Lllectb yapcte | Tpu agomeHa | [IBa fOMeHa N cemMmb LapCTB
MunBoTHbIE MunBoTHbIE MunBOTHbIE MunBOTHbIE
Mpun6bI Tpu6bI Tpu6bI
PacteHus P P P
PacteHusa PacteHusa DyKapuoTbl DyKapuoTbl PacteHnsa
. . XpomMucTbl
MNpocTenune MpocTenwne
MpoTuncTbl
MpoTuncTbl
Apxen Apxen Apxen
MoHepa [pokapuroThbl
JybakTepun dybaktepun JybakTepum
Onpenenel-wle CUCTEeMATNYEeCKOro MoJsioXKeHna OUKoU KOWKU Cxema 1
e (O6napaeT BHYTPEHHVIM CKeJIETOM, OCHOBHYIO YaCTb KOTO- Ly [MpnHagnexut K muny
POro coCcTaBsi€T MO3BOHOUHbIN CTONO lMo3eoHouHble (Vertebrata)
¥
® fBNAETCA XKMBOPOAALUMM KNBOTHbIM OTHOCUTCA K Ka1accy
e JleTeHbll BCKapM/IMBAETCA MOOKOM > Mnekonumarowue
® Teslo MOKPLITO LLEPCTbIO (Mammalia)
¥
[}
T GETEEIE OTHocUTCA K ompady
O e WEL > XuwHuku (Carnivora)
® Pe3Lbl xopoLo pa3BuThbI W
¥
e YeniocTb HebonbLIasA, pe3Lbl Menkue, KNblku AIUHHbIE, =
penyLpoBaHO YMCSIO KOPEHHBIX 3y60B > 2;:?;3;?(; echg‘;:’eet)lcmsy
o KorTtu BblABUXKHbIE
¥
e HebonbLioro pasmepa
e AKTVBHa HOYbIO > (OFTJ’.(;;MTCQ K pody Kowixu
e QOO6uTaeT Ha fepeBbaAX
Y
e [lnvHa Tena-—po 85cm
e LlgeT — cepbiil ¢ 6enbiMU Nonocamu || Bua: [Jukas necHasn Kowka
e Ha Tene — pyCyHOK U3 TEeMHbIX MATEH 1 MOSIOC (Felis sylvestris)
e XBOCT NOKPbIT YePHbIMU KOJbLIaMV ORNHAKOBOW TOMLLYMHbI

DopMaTUBHbIN KOHTPOSIb 3HAHUN

1. [laiiTe onpepeneHne cneayloWwm NOHATUAM:
CUCTeMaTUNKa, TaKCOH, BUA, POA, CEMENCTBO, OTPAL, KNacc, LLIapCTBO.
2. Mepeuncnute KpuTepun onpeaeneHNa CMCTeMaTNYeCKoro NoNoKeHnsA:
a) pacTeHus; 6) KUBOTHOTO.
3. Pacnonoute nepeyncieHHble opraHn3Mbl COFNacHO GUIOreHETUUYECKOMY APEBY 1 Ha-
30BUTe TUMN/ OTAEN, K KOTOPOMY OTHOCATCA:
a) PacTeHua: cocHa, NWeHWLA, BULIHA, TOPGAHOM MOX, MyKCKOV ManopOTHUK;
6) KVBOTHbIE: BOXAEBON YepBb, CanamaHapa, MMapa, ackapuaa, M1ca, 3abukK, kapack, 6abouyka.
4. 3anonHnTe AYENKN COOTBETCTBYIOLMMU TaKCOHaMN.

5. UzyueHne cnyyas. Mpeanoxumte NpOeKT opraHv3aLmnm 300MapKa B Ballei MecTHOCTW. [ins 3Toro:
a) BbibepuTe 10 BUAOB KMBOTHBIX ANA BaLLEro 300MapkKa; 6) Mepeuncnvte yCnoBvs COAePKaHWA,
HeobxoauMble AA 3TUX BMIOB; B) PaccumMTaiTe AHEBHbIE 3aTpaThl ANIA COAEPKaHMSA STUX KMUBOT-
HbIX; 1) TpoaHanM3vpynTe BO3MOXHbIE MPOGIeMbl MPK OPraHn3aLMmn 300MapkKa.

| [omeH |
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Bupyco! (Virales)

BupycsI sBIIAIOTCA BHYTPUKJIETOUHBIMU 8- pnoimoas
pasuTraMu. BHe KJIeTKH OHU He IIPOABJIAIOT IIPHU- SClEilt Kkancud
3HAKOB JKUB3HU U BemyT cebsA KaK XUMUUYECKOEe
BEIIIeCTBO. B3aMMOOTHOIIEHUA MEXAY BHUPYCOM
Y KJIETKOU-XO3AMHOM SBJIAETCSA TUIINYHBIM ITIPU-
MepOM OOJIMTaTHOTO U abCOIIOTHOTO Tapa3UTH3-
Ma. Ha reHeTuueckoM ypOBHE BUDYC HU3MEHSAET P —
TeHETUYECKYI0 WHQOPMAIIUI0 KJIETKU-XO3SIHHA. 06;';’«1 Genok
CucremMaTHUECKOE TI0JIOKEHNE BUPYCOB OCTAETCA
CIIOPHBEIM: OOJIBIIMHCTBO YUEHBIX paccMaTpupa- U 42 CmpoeHuesupyca
0T UX KaK HEKJIETOUHYI0 MHQEKIIMOHHYIO YacTUIly. V3yueHue BUPYCOB 6UOIIO-
rie oObACHAETCA TEM, UTO OHU [1apa3UTHPYIOT BO BCEX KUBBIX OpraHU3Max. B
HacrosIee Bpems onucanbl 0kosio 3000 BUIOB BUPYCOB.

CrpoeHue BUPyCOB. BUpychl SBJISIOTCS METbUANIITUMU KUBBIMH 9acTH-
namu. Mx pasmeps! kosebmores oT 20 1o 300 uM. [To XUMUYECKOMY COCTaBY
BUPYCHI ZIEJIATCA Ha NPOCMble U CA0d4CHbLe. [IpocThle comeprKaT OHY MOJIEKYITY
HYKJIeMHOBOM KUcoThL: b0 THK, mnbo PHK, u Ha3bIBaroTCSA, COOTBETCTBEHHO,
JTHK-colepicawumu v PHK-codepaxcawumu. HyKenHOBast KUCIOTa ITOKPHITA
3aIUTHON OenKoBOM 0booukol — kancudom (puc. 4.2). Kancum cocTout us
Kancomep 1 MOKET UMETh CaMble PA3HOOOpasHble GOPMBL: chePHUUECKYIO, HUTE-
BUIHYIO, OBaJIbHYIO (puc. 4.3). CrioskHble BUPYCHI, IOMUMO KaIrlCHa U HYKJIEU-
HOBOH KUCJIOTBI, MOTYT COZIEP?KaTh YIJIEBOZIBI M BTOPYIO MeMbpany (puc. 4.3-3).

Y3Halime 6osbwie

Bupycbl MoryT HaxoamTbcA B Tpex cocTofHuAX. 1. 3penbiit BUpYC (8upuoH) — mopdodyHKUMO-
HaflbHasA efuHNLA BMPYCOB. 2. BecemamusHeili 8upyc — BUPWOH 6e3 Karcupga (0ekancuoHsili),
XKMBYLUMIA BHYTPU KNETKM-X03fAWHa. 3. [Iposupyc — pekancupgHblii BUPYC, BXOAALWMA B COCTaB
XPOMOCOM KJIeTKU-XO35IMHA.

emopas

PHK Kancomep membpaHa
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Kkancuo 2JluKonpomeuHsl 3 2/IlUKONPOMeUHs!

Puc. 4.3 Pa3Hoobpasue supycos: 1 — supyc mabayHol MO3auKu; 2 — adeHo8upyc; 3 — aupyc 2punna
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PasmHOkeHHEe BHPYCOB
(puc. 4.4) mpoTekaeT B JKWUBOH
KJIETKe-X03s1He B 5 sTanos: 1) Ha
nepeom amane BUpYyCHas YacTH-
11a mpukperiiercs (azmcopbupy-
eTCs1) Ha ITI0BEPXHOCTH MeMOPaHBI
KJIETKU-X035IMHA. KaKAbId THI
BUpYyCa TIPUKPEIIAETCA TOTBKO K
TEM KJIETKAM, Y KOTOPBIX UMEIOT-
Csl PELIETNITOPEI 171 HUX. Kaskzmbrit
pelientop crenuduyeH Ay Oof-
HOTO HJIM HECKOJIBKHX BHDPYCOB, Puc. 4.4 Xu3sHeHHbIl YuKkna supyca: -

KAK POZICTBEHHBIX MEKIY 00601‘;17 1 — 8uUpyc npukpensisemcs K KJiemke;

2 —annapam lonwoxu; 3 - [JHK supyca; 4 — pubocomel,
TaK M OTHOCAIIIMXCA K Pa3/THIHBIM 5 - [JHK knemku; 6 — 20po; 7 — HoBble 8UPYCbI
TaKCOHOMHMYECKUM Tpyriram. Ha
TIOBEPXHOCTH OJIHOU KJIETKH MOTYT aZiIcOPOMPOBATHCA OT HECKOJIBKHUX JIECATKOB
JI0 HECKOJIBKUX COTEH BUPYCOB; 2) 8MOpPoil 9man — MPOHUKHOBEHUE BUPYCOB B
KJIETKY-X035IMHA. [[pOHUKHOBEHNE BUPYCA B JKUBOTHYIO KJIETKY OCYIIIECTBIISETCS
IIyTEM MMUHOLIUTO3a WX (DAroIuTos3a, a B PACTUTEIBHYIO — Uepe3 TOBPEXKIEHUS
B KJIETOYHOU cTeHKe. Ha manHoM starte 6eyikoBast 0607109Ka BUPUOHA pa3pyIiia-
eTcs TI07], IEUCTBUEM (PEPMEHTOB KJIETKU-XO3AMHA, YTO IIPUBOAUT K OCBOOOXKIE-
HUIO HYKJIEMHOBOH KUCJIOTHI; 3) mpemuil aman — CUHTE3 OCHOBHBIX BUPYCHBIX
KOMITIOHEHTOB (OeJTKOB Karlcuaa U HyKJIEMHOBBIX KUCIIOT). C 3TOH 1E/IbI0 UCTIOIb-
BYIOTCSI aMUHOKHUCJIOTHI, HYKJIEOTHZB, (PEPMEHTBI, OPraHOUbl (PUOOCOMBI) U
DHEPIUs KJIETKU-XO35MHA; 4) yemeepmulil aman — c60pKa HOBBIX BUPHOHOB;
5) namwlil 3man — BBIXOZ BHOBb 00PA30BABIIIUXCS BUPUOHOB M3 MOPAYKEHHOH
ky1eTku. OHM aTaKyIOT HOBYIO KJIETKY WUJTH TIEPEXOZSAT B COCTOSTHUE TTOKOS.

Bakrepuodaru. B 1917 r. bpaniysckuii yueHb @. /'9ppeab OTKPHUT BU-
PYCHI, IOpaskarolue 6aKTEPUH, U Ha3BaJI UX bakmepuogpazamu. baxreprodar
10 CBoeU opMe HAIlOMUHAET KOCMUYECKUY KOpabiib, TOTOBBIHN K 3aITyCKY, U CO-
CTOMT U3 204108KU U O0TpocTKa (xgocma) (puc. 4.5). T'onoBka coctout us 6eko-
BOY 0O0JIOYKU M OZTHOH MOJIEKYJTB HyKJIEMHOBOU KUCJIOTHI. XBOCT ITPE/ICTABIISAET
cOOOM TIOJIBIH CTeP)KEHb, OKPYKEHHBIA YEXTTUKOM, COAEPIKAIIINM COKPATHUTEITb-
HBIN Oestok. Ha KoHUMKe cTep)KHA uMeeTcs 6azaibHas IJIaCTHHKA, CHabKeHHast
HUTAMU, CITyKaIlIUMU 11 hukcanuu bakrepruodara K KJIETOUHOU CTeHKe GaKTe-
pun. [Ipu COMPUKOCHOBEHNH ¢ OaKTEPUATIbBHOU CTEHKOW, YEXJIUK COKPAIIIAeTCs,
oOHa)kasl CTEP’KeHb, KOTOPHIM IMPOKAJILIBAET €€, obecrieunBasi MPOHUKHOBEHHE
HYKJIEMHOBOH KHCJIOTHI BHUpyca B IuTOIuiasmy bakrepuu (puc. 4.5-B). 3xech
OHa HAUMHAET CAMOBOCITPOU3BOAUTECA. B pesysibraTe KieTKa-X03uH Iorubaer.
B nHacrosiiee BpeMs mpernapaTsl 6akTepruodaroB HEKOTOPBIX OOJIE3HETBOPHBIX
OaKTePUH UCTIOJB3YIOTCS AJ1s TPODIIAKTUKY U JIEdeHUs psifa OoJie3Hel ueso-
BEKA U YKUBOTHBIX, BEI3BIBAEMBIX STUMU DAKTEPHUAMU.
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PoJsib BUpPYyCOB B IpUPOJE U B KU3HU UYeJIOBeKa. BUpyCel ABIAIOTCA
rapa3uTaMu, KOTOPBIE BBI3BIBAIOT Y PACTEHUH, )KHUBOTHBIX U YeJIOBEKA PA3JINYHBIE
3aboseBaHMsA — BUPO3bL. K BUpPO3aM >KMBOTHBIX OTHOCATCS: MUKCOMATO3 Y KPOJTH-
KOB, IITUUNH TPUIIIL, ALLYD Y KOPOB, pOKa y CBUHEH, UyMa y IITHL]. Y pacTeHUH BU-
O3B! COIIPOBOKIIAIOTCS TIOSABJIEHUEM Ha JINCTBAX JKETHIX IIATEH (Tak Ha3blBaeMas
MO3aMKa JIUCTBEB) WIN UX CKPYUUBAHUEM, YMEHbBIIEHUEM HX PAa3MEPOB WU TH-
6erpio pacTeHus B 11e710M. CaMBbIMH PacIipOCTPAHEHHBIMU BUPYCHBIMU 320071€Ba-
HUSIMH YesI0BeKa ABJIAI0TCA 2pUNN, 0Cmpble pecnupamopHbsle 3a001e6aHUS, 8U-
PYcHblll 2enamum, 2epnec 1 ip. B XX Beke 4es10Be4ecTBO CTOIKHYJIOCh C HOBBIM
OYeHb OTMACHBIM BUPYCOM — BUPYCOM UMMyHozedunuta uesoBeka (BY), BbI3bI-
BatormuM 6os1e3ub CITV]I — cuHApPOM ITPHUOOPETEHHOTO UMMYHOAEDHITUTA. DTOT
BUDYC IIEPENAETCA C KPOBBIO U CO CHepMOH. /171 mpenoTBpallleHns 3apayKeHUs
CIIN oM pekoMeHyeTCst UCTIONIb30BaTh OTHOPA30BbIE IITIPULIBI U MHCTPYMEHTEHI,
BECTH 37I0POBBIN 00pa3 )KU3HU. F)KeroiHO KKIBIN UeIOBEK XOTs OBl ABAK/IbI I10]1-
BEPraeTcsi BUPYCHBIM 3a00JIEBAHUAM, & B TEUEHHE KU3HU BUPYCHI TIOCEIIAIOT €r0
He MeHee 200 pas. K cuacTeio, He BCe «BCTPEUM» MPUBOZAT K OOJIE3HU, TaK KaK B
XO7Ie SBOJTIOLIMH OPTaHM3M YeJIOBeKa HayIryIcs OOPOTHCA CO MHOTMMU BUPYCAMHU.

B nexabpe 2019 r. B Kutae, B ropozie YxaHb, JUATHOCTUPOBAIH TIEPBLIE CITY-
Yyar HOBOU MHQEKIINU, IPOBOLIMPYEMOUN HOBBIM KOpOHaBHUpYycoM — SARS-CoV-2.
3a KOPOTKUH MPOMEXKYTOK BpEMEHHU BUPYC PACIIPOCTPAHUIICA Ha BCEX KOHTUHEH-
Tax, KpoMe AHTapKTUBL, B CBA3U C ueM ObUIa 0O'bsABIIEHA TTAHIEMUS.

IIpodpmwiakTuka Ce30HHBIX BUPYCHBIX 3a0os1eBaHui. Bee npodu-
JIAKTUYECKHE MePE!, IpuHuMaeMsble Iipu OPBU u rpumnme, MOXXHO paszesiuTb Ha
JiBa BUjiA: crieniuduyeckue — IJIAHOBAA BaKIIMHALIUA HACEJIEHU, U Hecrielnu-
YECKUe — MPUHATHE IIPOCTEIX MEPOIPUATHAX, JOCTYIIHBIX KaXKIOMY YeJIOBEKY.
Ecau anudemusa spunna yijce HaQ1a1acsb, YMoovlL He 3apa3umsbcs Heoo-
x00umo cob6.1100ams caedyrowjue mepobl NPedoCMOPOHCHOCTU:

1. B momemeHUAX MK TPAHCIIOPTE HAZIEBATH MOBAZKY (OZHOPA30BbIE MACKH

MEHSIOT Uepes KaKJIble 1Ba uaca);
2. Bes ocoboit HamOOHOCTH He CIIEIYeT IOCEIIATh MHOTOJTIOIHBIE MECTa, JTyd-

II1e OCTaBaTbCA AOMA,

. o TR
Puc. 4.5 bakmepuogpaau: A — mukpopomoepacgpus; b — cxema cmpoeHus bakmepuocaza: 1 - 20108ka; 2 — xeocm;
3 - 6azanvHas nnacmuHka; 4 — Humu; 5 - [JHK; B — mexaHu3m npoHukHogeHus 8upycHozo JHK e 6akmeputo
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3. Haynuue obpabaTeiBaTh PyKH Ae3UHODUITUPYIOIINM CPEIICTBOM U HE IIPU-
KacaTbCs K JIUILY, & 110 BO3BPAILIEHUH JIOMOH WJIU TI0 IIPUXOZie Ha paboTy
VX HAJIO TIIATEIbHO BHIMBITE.

4. B nepuon snuzeMun He06X0IMMO BKITIOUATH B PALIMOH OOJIbIlIE BUTAMUH-
HBIX IIPOJIYKTOB M HE IOJIBEPraTh OPraHMU3M JIUIITHEMY CTPECCY, IIBITAsACH
MIPUIEPIKUBATHCSA CTPOTHX IUET C LIEJTBIO TIOXYIEHHA.

5. B moMereHUAX HAZIO TTPOBOJIUTE €XKEJTHEBHYIO BJIAYKHYI0 YOOPKY U CHCTe-
MaTH4ecKoe IIPOBETPHBAHIE.

3HaueHMe BaKIIMHAIMMU. B HOpMe UMMyHHAas CUCTEMa CTOUT Ha CTPaKe Op-

raHM3Ma U 3alMILIAeT HAC OT BHEIIIHETO BO3AEUCTBIA — MHMEKIMN. Ecu o kakon-
TO TIPHUUMHE MUKPOO IPOHUKAET Uepe3 KOXKY WK CJTU3UCTBIE 0O0JIOUKH BHYTPb Op-
raHM3Ma, ero BeTpedaeT UMMYHHas crcTeMa. Eci IMMyHHaA CUCTEMa YrKe XOPOLIIO
3HAKOMa C BO30yaHTeIEM UHMEKITMY — K HEMY BBIPAOOTaHbI aHTHUTENA, TO Oboprba ¢
MHKPOOOM IIPOUCKXOZIUT OBICTPO U YCIIEITHO, ¥ 32007IEBAHIE ITPOXOUT B JIETKOHU hop-
Me VJTH He Pa3BUBAETCA. A eCITH TAKOHM BCTPEUH He ObLTI0, TO UMMYHHOH CHCTEME HY K-
HO JIOBOJIBHO JUIUTETBHOE BPeMsi, UTOOBI BEIPAOOTAaTh aHTHUTEIIA. BaKIMHA CONEPIKUT
ocs1abyIeHHBIE WITH YOUTBIE MUKPOOBI HJIM BUPYCHI, KOTOPBIE HE B COCTOSTHUH BBI3BAThH
3ab071eBaHIE Y 37I0POBOTO YesioBeKa. Korma Mbl BBOAMM BaKIMHY U «II0KA3bIBAEM »
ee UMMYHHOU CHCTEMe, IMMYHHUTET, KaK Ha YUeOHOM TIOCOOMH, yIuTes O0pOTHCA ¢
3aboreBaHrieM. OTHOIIIEHHE K TIPUBUBKAM — HEOAHO3HAYHOE, MHOTHE CUHTAIOT, UTO
BAKLIMHAIVA BPEHA JUIA 3710POBbsI, COITPOBOXKIAETCS OOJIBIIMM KOJIMIECTBOM HEXKe-
JIaTeTbHBIX 3 bEKTOB, MOJKET BBI3BATH TO 3a00JIEBAHIE, OT KOTOPOT'O AEJIAETCs. ITO He
boree kak «Mud». B OONBIIMHCTBE CITydaeB MPUBUBKY HE BBI3BIBAIOT HUKAKUX ITIPO-
671eM, HO TIPH 3TOM B OYZIYIIIEM MOTYT CIIACTH JKU3HD U 3lI0POBBE OT TAKHUX CEPhE3HBIX
3a001eBaHUH, KaK TUPTEPYIA, CTOJIOHSAK, TIOJTHOMHUEITUT, KOPb, KOKJTEOLIL.

DopmaTUBHbBIN KOHTPOJSb 3HAHN

1. Jaiite onpepeneHue cnieayoLwym NOHATUAM: BUPYCONOTIA, BUPYC, BUPWOH, Kancug, bakteprodar.

2. CpaBHUTe CTpoeHMe Bupyca u 6aktepmnodara. HazoBurte nx cxofcrea u pasnuyums.

3. BbibepuTe npaBubHbIN BapyaHT:

a) Bupycobl ABRATCA canpodurTamu, aBToTpoGamu, napasvtamu, CUMOnoTamu;
6) [InA BUPYCOB xapakTepeH: MeTabon3m, Hannume kancunaa, copepxat JHK/PHK.
4. MeTtop 50.
- Onpepenute noHatne CMNAL.
- OnunwwuTe CTpoeHwue Brnpyca BY.
— ObcyauTe C Konneramm 13 rpynnbl MEXaHW3M nepeaayn supyca BAY.
- ObcyauTe C Konneramm 13 rpynmbl Temy «30POBbe YeNOBeKa 3aBMUCHT OT ero 06pasza KU3HM».
- ObcyaunTe ¢ Konneramm 13 rpynnbl Temy «/TMYHbIA BKNaS B nogaepxaHne COBCTBEHHOrO 300PO-
BbA M 300POBbA OKPYKAIOLLYMX».

5.Mpepnoxute nporpammy mep (He MeHee Tpex) NPopuNakTUKN BUPYCHbIX MHpeKUui. Apry-
MEHTUPYINTE NpeasioXKeHHbIe Mepbl.

6. OcHOBbIBasACb Ha 6uonornyecknx ocobeHHocTAX Bupyca SARS-CoV2: a) npeanoxuTe 4 mepbl
npegynpexneHna MHOGULMPOBaHWA AaHHbBIM BUPYCOM; 6) co3aaiiTe MHGOPMALMOHHDBIV NoCTep (B
obObeme OfiHOM CTPaHWLbI) Mo NpodunakTrke nHOMLMPoBaHua SARS-CoV2.

7. HannwunTe cTpyKTyprpoBaHHOE 3cce Ha Temy « MicTopma BakuyMHaLmum.
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baktepuu (Bacteria)

[Tomnaratot, 9to opmupoBanue 6rochepsl MPOU30IILIO OKOJIO 3 M. JIET
TOMY Ha3aJl, KOTJIa eIMHCTBEHHBIMH 0OUTATEIAMU 3eMJITH OBLITH ITPOKAPUOTHYE-
ckue H6akTepur. OHM aKTUBHO y4aCTBOBATIM B (DOPMHUPOBAHUM OUOCHEPHI I1y1a-
HETBI B COUETAHUU C T€OJIOTUUECKUMU U aTMOCHEPHBIMU ABJIEHUAMU. B HBIHEIII-
HIOIO 210Xy 3emuts 3acesieHa 10 000 BuzoB OakTepuii.

BakTrepun — IpoKapuOTHYECKHE OPTaHU3MBI, LIIKPOKO paCIIpOCTPaHEHHBIE
B IIpupozie. B omHOM rpaMme 4epHO3EMa COZEPKUTCA 5-6 MUTUTHAPZIOB OakTe-
pui, B 1 cM® TOPOZAICKOTO BO3/yXa — 8 THICAY, B 1 MJT BBICOKOKQYECTBEHHOTO MOJIO-
ka — 10-15 TeIcsd, @ MOJIOKa X0opoIrero kadectsa — 710 500 Teicsy. Takoe HEOOBIY-
HOe pacrpocTpaHeHue bakTepull 00YCIOBJIEHO WX CIIOCOOHOCTBIO MHTEHCUBHO
Pa3MHOXKaThCA 32 KOPOTKUU MEPUOJ, BDEMEHH, MaJIbIMU pa3MepaMH, OOJIbIIoN
IIPUCITOCOOIEHHOCTBIO K Pa3HBIM CIIOCO0AM MUTAHUs, BEICOKOH YCTOHYUBOCTBIO
K HeOJIarONpUATHBIM YCIOBUAM JKU3HU.

Y3Halime 6osbwie

BakTepuu oTHOCATCA K yapcmay MoHepsl (Monera), KoTopoe BKtoYaeT 3 nogLapcTea Npokapu-
OT: dpxebakmepuu — CaMble NPUMUTVBHbIE aHa3POO6HbIe baKTepuw; yuaHobakmepuu v 3y6akme-
puu, nnn cobcmeeHHo bakmepuu.

Crpoenmne. Pasvepn! Tena bakrepuit kosebmores oT 0,2 1o 1 HM. Popma ux
MOKeT OBITh CaMOW PasiIM4IHOH (puc. 4.6), B 3aBUCHMOCTH OT KOTOPOH PazjTHUaioT
CTIETYIOIITHE TPYIIIIBL: KOKKU — cheprdecKre OaKTepuu; 6ayliibl — TaJIOIYKOBH/I-
HBIE; BUOPUOHDBL — yTOOOPAsHBIE; CNUPWAALL — CIIUPAJIEBUHBIE U T.J1. HekoTopble
BU/IbI OaKTEpUI CHAOXKEHBI JKI'yTUKAMHU. [Ipy HEOIAroNpPUATHBIX YCJIOBUAX GaKTe-
DHH TIEPEXOZAT B COCTOSTHUE TIOKOS JI0 HACTYTITIEHVS OJIarOIPHUATHBIX YCIIOBUH.

IMuranue. [lo TUly TTUTAaHUA PARIHMYAIOTCSI 2emepompodHble U asmo-
mpogHvle HakTepuu. BOMBIIMHCTBO GaKTEPUH ABJIAIOTCA reTepoTpodamu, uc-
MOJIb3YsA OPraHUYeCKHe BEIeCTBA M3 MEPTBHIX (canpodumbvl) WIN KUBBIX
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(napa3umnut) opranuszmos. Canpogumamu ABNAOTCA bepMeHTaTHBHbIE OaK-
TEPUH, PACIIEIIAIOIINE YIJIEBOBI (CaXapo3y, JIAKTO3Y, MaJIbTO3y U Ap.), U THU-
JIOCTHBIE — paziaraormye 6enku. ITapasumuueckue 6axmepuu KUBYT 32 CUET
MTUTATEJIbHBIX BELIECTB APYTUX OPTaHU3MOB, B TeJIe KOTOPLIX OHU 0buTtatoT. OHU
BBI3BIBAIOT Pa3IUYHBIE 3a00s1eBaHUsA (OAKTEPUO3HL) IIyTeM Pa3pYIIEHHS KIIETOK
TeJla XO3AMHA WJIM IIOCPEJICTBOM BBIJIEJIEHUA TOKCUHOB, [103TOMY Ha3BIBAIOTCH
00.21e3HeMBOPHLIMU, UAU NAMO2EHHbIMU Oaxmepusmu. Boye3HEeTBOPHBIMU
OaKTEPUAMU UEeJIOBEKA SBJIAIOTCS X0AePHbll 8UOPUOH, bayuribl dugpmepuu,
duszenmepuu, mybepxyaésa v ap. st yHUUTOKeHUA O0JIE3HETBOPHBIX OaKTe-
PUH UCTIOJB3YIOT (DOPMAJTHH, XJIOPAMUH, aJIKOTOJIb WJIK BBICOKHE TEMIIEPATYPEI
(80-120°C). ITpu bakTepros3ax Ha3HAYAIOT aHTUOWOTHUKY, a JJIs TPODUIAKTHKHI
TIPUMEHSIOT Ie3UHMEKITHIO, BAKIIMHAIIUIO, ITOBBIIIIEHHE UMMYHHUTETA.

AsmompogHble bakTeprH IEJIATCA HA XemompogdHble u pomompodHule. B
BU/IE 3aI1aCHBIX BELIECTB y OAKTEPHH 3aKJIabIBAIOTCSA [TOJIUCAXapUAbl (Kpaxmat
Y TJTUKOTEH) U JKUPBI.

Y3Haiime 6osbwe
XeMompogHeIMU (XeMOCUHTE3MPYIOLWUMIK) ABNATCA HUMpUguUyuUpylowue baktepun, xese3o-
6akmepuu, cepobakmepuu. ICTOYUHNKOM SHepruv AN 3Tux 6akTepuin ABNATCA XMMUYECKMe pe-
akumu. Tak, Humpuguyupyiowue 6aktepuy cogepartca B MOYBe U OKUCIAIOT aMMOHUIA, 06pa3y-
IOLLMINCA B pe3ynbTaTe pa3noxeHusa 6enKoB OpraHMyecKnx OCTaTKoB FHUOCTHbIMY GaKTepuaMu.
TOT NpoLecc NpoTeKaeT B ABa dTana:

1) 2NH, + 30, = 2HNO, + 2 H,0 + 653,5 K[x;

2) 2HNO, + O, = 2HNO, + 151,1 K[x.
Cepobakmepuu okucnsaiT ceposogopon: 2H,S + O, =2H,0 + 25 + 272,1 k[x.
Kenesobakmepuu — Fe** o Fe3*.

4FeCO, + O, + 6H,0 = 4Fe(OH), + 4CO, + 259,1 KIIX.

®omompodgHsle (boTocMHTe3NpytoLwme) 6akTepuu (3eneHble 1 NyprypHble) cogepaT cneundu-
YeCKui NUrMeHT — 6akmepuoxs1opogusisi, CNOCO6HbBIV UCMOJIb30BaTb COMHEYHY0 3Hepruto. Moa
BO3/1e/CTBMEM COTHEUHON 3Hepru H,S pasnaraeTcs 1 oTaaeT OAMH aTOM BOAOPO/A AN1A CUHTe-
3a opraHNYecKux BellecTs (y pacTeHuin JOHOPOM BOAOpoAa Npu GpoTocnHTe3e ABNAETCA BOAA).
BakTepunanbHbiii doToCHTE3 NpoTeKkaeT 6e3 06pa3oBaHMA aTOMHOTO K1CIOPOAa U MO3TOMY Ha-
3blBaeTCA pomopedyKyueu:

6CO, +12H.S + hv — CH O, + 125 + 6H.0.

6 12°6

PazmHoxkeHme. baktepry pazMHOKAIOTCA IyTEM IIPAMOTO OMHAPHOTO Jie-
nenus. [lepen neneHveM KJIeTKU KosblieBast Mosiekysa JJHK ynBauBaercsa. Obpa-
30BaBIINECA OLWHAKOBBIE MOJIeKyIbl JJHK NpUKPEIIATCA K OUTOIIa3MaThde-
CKOHM MeMbpaHe, KOTopasi BO BPEM JIEJIEHHS BPACTAET MEKIY ABYM: MOJIEKYIaMHU
IHK u nenuT KIeTKy 1ornosiaM. B kaxkmol noyepHel KIeTKe OKa3bIBaeTCs 10 Ofl-
HOY npeHTHUIHOHU Morekysie JJTHK. HekoTopele 6akTepry pa3MHOMKAIOTCA [TOYKO-
BaHueM. [1os10BoH mporiecc y 6akTepuii orpaHnIuBaeTcss 0OMEHOM IeHeTHYeCKUM
MaTepHUaJIOM MeXy 0cOOAMH, CII0COO0M, OTJIMYHBIM OT OCTaJIbHBIX OPTaHU3MOB.

Pouib GakTepuii B IPUPOJE U B *KU3HU YeJIOBeKa. bes baxrepuil Opu1n
OBl HEBO3MOKHBEI KPYTOBOPOT BEINECTB B IIPHPOJE, Pa3/IOKEHHe OPraHUIecKHX
OCTaTKOB, CAMOOYHMIIIEHHE BOIHBIX OacceHHOB, OPMUPOBAHHUE IIOUBBI U JIPYTHE
BaKHBIE OrochepHBIe poriecchl. KitybeHbKOBBIE ODaKTEPUM U HEKOTOPBIE CBOOOTHEIE
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a30TOUKCUPYIOLITHE OAKTEPUH CBA3BIBAIOT ATMOCHEPHBIN a30T, 060raIlas UM IOYBY.
B miporiecce sKU3HENEATETBHOCTH HEKOTOPBIX OaKTepUi 0OpasyroTcs HEOOXOAUMBbIE
JUTS UeJIOBEKA BEIecTBa (AaMUHOKUCIIOTHL, BUTAMUHBL, (DepMEHTBI, aHTUOHMOTHUKU U
IIp.), TIO3TOMY UX HCTIOB3YIOT B ITPOMBIIILTIEHHOM OrocuHTese. [Ipu momoriu dep-
MEHTATUBHBIX OAKTEPUI IOJTYJAIOT YKCYC, JIMMOHHYIO KHCJIOTY, KACJIOMOJIOUHBIE
TIPOJIYKTBIL, COTIEHNsA U JIp. BakTepry rHreHMs 0becrieqnBaoT GOPMUPOBAHLE TYMY-
ca, KOTOPBI 10T BITHUSAHUEM OaKTepUH-PEIYIIEHTOB ITPEBPAIIIAETCA B MUHEPAIbHbIE
conu. Kernezobakrepunt CrIocOOCTBYIOT 0OPa30BAHUIO 3AJIEXKEH JKEJIE3HOU DYIbL,
cepobaxTepuu — cepbl. HekoToprle BUbI OakTepui 06pasyIoT eCTeCTBEHHYO (hI10-
Dy KUILIEYHUKA YeJIOBeKa: OHU CUHTE3UPYIOT BUTAMUH K 1 BUTaMUHBI IPyTIIE! B, a
TaK’Ke YUacTBYIOT B ITporieccax pepMeHTalllN 1 THUEHUS.

DopmaTUBHbIN KOHTPOJIb 3HAHN

1. [laiiTe onpepesieHre CleayoWUM NOHATUAM:
CanPOGUTHBIN OPraHN3mM, CUMOVOHT, MapasuT, MPOKAPMOT, MUKPOOMONOTUA.

2. YKaxkute 0co6eHHOCTN 6aKTepuii:
a) dyKapmoTmUecKkme; 6) MpoKaproTUUECKIE; B) OUONOrMUYECKOEe OKUCIEHME MPOUCXOAMUT B ME3OCOMAX;
r) copepxat konbuesyio IHK; o) cogepaT 8 IMHERHbIX XDOMOCOM; €) KNETOUHAA CTEHKA COAEPKUT
YINEBOA MypPENH; ) OTCYTCTBYIOT MeMOPaHHbIe OpraHessbl; 3) KNeToUHasA CTEHKa COCTOUT U3 XUTUHA.

3. CpaBHUTe BUPYCbl 1 GaKTepUM 1 NepeUncinTe no TPy OTIMYMA U CXOACTBaA.
4. 06bACHNTE, MOYeMy CeMeHa pacTeHuin cemeincTBa 5o60BbIx 6oraTbl 6eKkamul.

5. V3yuyeHue cny4as. B pecnybnmnke oTmMeyaeTcs BCNAecK Clyyaes rpunmna.

HazosuTe: a) Bo36yanTens rpunna; 6) nyTv nepefayv Bo3dyauTens.

MpeanoxwuTe Tpy MePbl Mo NPOGUNAKTIKe rpunna. ApryMeHTUpYTe NpeanoxeHHble Mepbl.
6. Hanuwmre MyHK-3cce Ha Temy « Ponb 6akTepuii B Npupoae 1 B XKU3HY YeNTIOBEKa».

[lpotuctsl (Protista)

[lapcTBo IIPOTHCTHI BKIIOYAET OIHOK/IETOUHBIE, MHOTOKJIETOYHBIE U KOJIO-
HUAJIbHbIE OPTaHU3MEI, TEJIO KOTOPHIX He AUMDGEPEHIINPOBAHO Ha TKAHH U Op-
ranbl. Cpefin MPOTHUCTOB BCTpedaroTess GOPMBI ¢ peobialaHueM CBOHCTB pac-
TeHUH (8000pocau), )KUBOTHBIX (npocmetiwue) vi TpUOOB (cau3esble naeceHl).

Bopopocnu

CrpoeHue BOZOpOCIeH. BOsbIIMHCTBO BOIOPOCTIEH SABJIAIOTCS BOAHBIMHU
OpraHM3MaMH, HO BCTPEYAIOTCS U Ha CyIIIe: Ha BIIasKHOM [TOYBe, Ha KAMHSIX, Ha KOPE
JIEPEBBEB, HA CTPOEHUSAX U T. 2. KIIeTKH BOZOPOC/IER 3alIUITIEHb HAPYKHOM CTEH-
KOU U3 Ue110103bl. B IUTOIIa3Me coziepyKaTcst OHO WK HECKOJIBKO s0ep, Mu-
MOXOHOpUU, 3HOONAAZMAMUUECKAS CeMb, 8AKYO0AU, OUKMUOCOMbL (KOMILIIEKC
Tonbmxun), xa0ponaacmot (xpoMatodopsl). XII0POIUIACTbL MOTYT ObITE OOKaTIO-
BUIHBIMH, JIEHTOUHBIMY, 3BE3AYATHIMHU, CITUPATIBHBIMU. VX KOJTMUECTBO BAPbUPY-
€T OT OJTHOTO Y MOJIOZIBIX KJIETOK JI0 HECKOJIBKUX COTEH — Y CTaphIX. T€0 BOZO-
pocrielt (maanom, vy caoesuie) MOKeT ObITh OZTHOKJIETOYHBIM, KOJIOHUAJTBHBIM
WJTM MHOTOKJIETOYHBIM. Y MHOTOKJIETOYHBIX BOZIOPOCITIEH OHO He b depeHInpo-
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BAHO Ha TKAHU U OPTaHEBl U B 3aBUCHMOCTH OT PACIIOJIOKEHUA KJIETOK MOKET OBITh
HUTYATBIM WM TUIACTUHYATHIM. HemozBKHbIE BOZOPOCTN GUKCUPYIOTCA K CyD-
CTPaTy ¢ IIOMOIIIBIO pu30ud08 (J10KHbIE KOPHHM). [1epBhie BOOpoCIu (3e1eHble U
KpaCHBIE) TIOSIBHJIMCH Ha HAIIIEH [JIaHeTe TIPUMEPHO 1,6 MIIPI. JIET Hazazl.
ITuranue asmompogdHoe, BCTPeYaroTCs 1 MUKCOTPO(HBIE BUIBL.
PazmHo:xeHHe. Boropociy pasMHOXKAIOTCA 6ecnoabiM U N0A08bIM TIyTEM.
Becnonoe paamHosiceHue y OTHOKIIETOUHBIX (OPM IPOHCXOAUT IIPAMBIM JIeJIEHUEM
KJIeTKHU (puc. 4.7), y KOJIOHHUH — 3a CUeT pacrazia KOJIOHHH, a Y MHOTOKJIETOUHBIX —
dparmeHTaLKeN c1oeBUIIA. Berpedaercs cnoposoe u no108oe pasmHoiceHue.

Y3Hatlime 6os1bWwie

Y HeKOTOpbIX BUAOB, B 3aBUCYMOCTY OT YC/IOBUI XKM3HU, UMEET MECTO YepefoBaHve 6ecnono-
ro 1 NnosioBOro NoKoseHnin. Hanprmep, y xnamMmmaomoHaapb! (Of4HOKNETOYHAA BOAOPOC/Ib) IETOM
B3pOC/Ible raniongHble 0CO6M Pa3MHOXKAOTCA 6ECMONbIM MYTEM: COAEPKUMOE KIETKN AeNTCA
MUTOTUYECKM, 06pasys 2-8 300cnop (puc. 4.7). KneTouHasa MembpaHa pa3pblBaeTcsi, 300CMNopbl
nepexofsaT B BOAY U, CTAHOBACb B3POC/IbIMY, MPOAOIIKAOT Pa3MHOXaTbCA 6ecnonbiM nytem. B
KOHLIe NIETa, WM eCNN YCIIOBUA CTAHOBATCA HEBIAronpUATHLIMY, IMEET MECTO MOJIOBOE Pa3MHO-
XKEHME: COAEPKUMOE KIIETKMN AENUTCA MUTOTUUYECKU, B pe3ysibTaTe Yero 06pasyioTcs raniongHble
rameTbl, CHabXXeHHble 2-MA XKryTuKamu. lameTbl 06beaUHAIOTCA MOMAPHO, 06Pasysa ANMIOWAHYIO
3uroty. OHa NMOKPbIBAETCA MHOTOC/IONHOM 060MI0UKON U MEPEXOAUT B COCTOSAHME MoKos. Koraa
YCNIOBUA Cpefibl CTAHOBATCA HOPMasbHbIMU, B 3UroTe NPOUCXOAUT MEN03 1 06pasytoTca 4 KneT-
KW, KOTOPbIe BbIXOAAT B BOAY, CTAHOBACH raniongHomn ocobblo.

PoJsib BoiopocJieii B IpUPo/ie U B 3)KU3HU YeI0BeKa. Bosiopocsu sBis-
I0TCSI OCHOBHBIMH TTOCTABIITMKAMU OPTAaHUUECKUX BEITIECTB U KHUCJIOPOZIA B BOTHBIX
baccetinax. CimyskaT MUITEeN 4711 APYTUX BOJIHBIX OPraHU3MOB. MHOTHE BOJIOPOCITH
MMEIOT SKOHOMHUYECKoe 3HaueHHe. M3 OCTaTKOB OTMEPIIHX BOJIOPOCTIEH JOOBI-
BarOT OEH3WH, TEXHUUECKUE Macya, JJaKOKPaCOYHbIE MaTepyasibl. V3 HEKOTOPBIX
KpacHBIX 1 OYPBIX BOZOPOCTIEN U3BJIEKAIOT a2ap-az2ap, UCIOJIb3yeMBIH B KOH/IH-
TEPCKOH IIPOMBIIIJIEHHOCTH U B MUKPOOHOIOTHYECKHUX J1abopaTtopusax. V3 neruia
KpacHOW BOZIOPOCTTH pur0gopst OOBIBAIOT HOZ. B MPUMOPCKUX CTpaHax MOp-
CKHE BOZOPOCJIU UCITOJIB3YIOT 1JIst KOPMJIEHHS JIOMAIITHUX YKUBOTHBIX M B KAUECTBE
MUHEpaIbHBIX yI00peHuH. JlamMuHapus (Mopckas kanycma), yisBa (MOpCKoul
canam), opdupa U APYTHE UCITOJIb3YIOTCS B ITUTAHUH YeJIOBEeKa KaK ITPOJYKTH,
boraTele BUTAMUHAMHU, HOZIOM, YIJIEBOIAMH, JKUPAMU U MUKPO3JIEMEHTAMH.

PaznooGpa3ue BogopocIen
B Hacrosiee BpeMs usBecTHb! 10 oTesioB Bomopocsen. CaMbIMy 60TaTBIMHU
BUZIAMU SIBJISIIOTCS 3e/1eHble, KPACHble U OYpble BOIIOPOCTH.

3eneHble Bogopocnu (Chlorophyta)

ABnAroTCA CAaMbIM MHOTOUUCITIEHHBIM OTZIEJIOM COBPEMEHHBIX BOJIOPOCTIEH, Ha-
cunThiBaouM okosio 20000 BuzoB. PacripocTpaHeHs! T7TaBHBIM 00pasoM B IIpe-
CHBIX BOZIOEMAX, B MOPSX U PeXKe Ha BIQKHBIX [I0YBAX. 3aracHble MUTATEIbHBIE
BEIIIeCTBA Y 3€JIEHBIX BOJIOPOCTIEN OTKIIAZBIBAIOTCA B BUJie KpaxMasa. B Momnznose
BCTpeyaeTcst 0KoJ10 750 BUIOB 00HOKAEMOUHbBLX, MHO20KAeMOUHbIX U KOAOHU-
A1bHBLX 3€TIEHBIX BOZIOPOCTIEN.
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B3podcnan
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Puc. 4.7 CmpoeHue u pasmHoxeHuUe XJ1IamudoMOHAdbI: 1 — 2ymuk; 2 — KiemoyHas 0607104Kd; 3 — A0po;

4 - xpomamoghop

OO0HoKAemouHbLe 3en1eHble eoaopoc./lu

XaamudomoHada — OTHOKIIETOYHAs BOZOPOCIIb, PACIIPOCTPAHEHHAA B IIpe-
CHBIX BOZIAX, B JIy’Kax U B KaHaBax (puc. 4.7). Teno oBambHOM HOPMBI, CHabKEHO
2-m5 dceymukamu, 8aKyoavbl0 U NuUeMeHmMHbIM namHom (cturma) — Goro-
YyBCTBUTEIBHBIM «TJIA3KOM». B IPUCYTCTBUU CBeTa CIIOCOOHA K (HOTOCHHTE3Y
6r1arozapst HAIMYMIO YallleBUAHOTO XpOoMaTodopa, a B TEMHOTE BCACBIBAET Opra-
HUUECKHE BEIeCTBA, PACTBOPEHHEIE B BOJle. Briarozapst 5ToMy KauecTBY HUCIIOTTb-

3YETCA JJIsT OUMITIEHUSA BOJIHBIX OACCEMHOB.
KoaoHuaavHble 3eaeHble 6000pocau
Boaveokc — TipecHOBOAHAs KOJIOHWAIbHAS BO-
JIOPOCTIb IaPOBUZIHOW dopMbl, Auamerpom Ao 0,5
cM (puc. 4.8). Cocrout uz 500-1500 omrHAKOBBIX
KJIETOK, PACIIOJIO’KEHHBIX IO TepUbEPUM ITTapa U
COEIMHEHHBIX MEXTy COOOM ITHUTOIUIa3MAaTHUYECKU-
MU TsDKaMH. Kaknast KJleTka 110 CBOEMY CTPOEHHIO
HaTIOMUHAET XJIaMUJIOMOHaty. Kosonus umeer aiBa
TIOJII0CA: TIepeTHUH 1 3aIHUH. [lepestTHII COCTOUT U3
KPYITHBIX KJIETOK CO JKI'YTHKaMHU, 0OeCIIeUNBAIOIITH-
MU TIEPENBIDKEHHE, a 3aHUHN — U3 MEJIKUX Oe3KTy-
THUKOBBIX KJIETOK, OTBETCTBEHHBIX 32 PA3MHOKEHHE.
Mnozokaemoutble 3e1eHble 000POCAU
Yavea (puc. 4.9) vveet I1aCTUHYATOE CJTOEBUILIE
nmmuHoM 30-150 e, cocTosITee U3 ABYX CI0EB IVTOTHO
COENMHEHHBIX KJIETOK. BeTpedaeTcs B TETUIBIX MOPSX
¥ OkeaHax. Pacrer obrruHo Ha MesIKoBozabe. Hanbosee

4.4 TpotucTol (Protista)

Puc. 4.9 Yneea (mopckoli canam)
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TIOZIXOZIAIIIVE JI7Is Hee MecTa OOUTaHMsA — XOPOIIIO IIPOTrpeBAeMbIE COJTHIIEM MODPCKYE
OYXTBI 1 3/IMBEL. BO MHOTHX CTpaHax e€ HasbIBAIOT MOPCKUM CAIaTOM U IITMPOKO HC-
TIOJTb3YIOT B ITUTAHWH YeJIOBEKa.

Cnupoeupa sBnseTca OAHOW U3 CaMBIX PACIPOCTPAHEHHBIX TPECHOBOAHBIX
BoZiopocyiel. HUTEeBUAHBIM TaysIoM, COCTOALINK M3 LIHJIMHIPUYECKUX KIJIETOK,
DAaCIIOJIOKEHHBIX B ONIUH psax (puc. 4.10), 0bpasyer sSpKO-3eJIeHble CKOTUIEHHU,
CKOJIb3KHE Ha OLIYIIb.

Y3Halime 6osbwie

JnAa cnnporyipbl xapakTepeH MONOBOW NPOLIECC KOHBI02A-
yuu (puc.4.10). Bo Bpems KOHbIOraLmm ABe HUTYW pacrionara-
I0TCA NapannenbHo 1 ABe GnM3nexalyme KneTku obpasytor
BbIPOCTbI, HanpaBsieHHble Apyr K Apyry. O605104Kn B MecTe
UX COMPUKOCHOBEHUA PACTBOPAIOTCA U COLEPKMMOe STUX
ABYX KNETOK C/IMBAETCA B 3UroTy ORHOMN M3 HUTEN (KeH-
CKyt0), ipyras (My»KcKas) ocTaeTca nycToit. 3urota nokpbl-  Puc. 4.10 KoHwrozayus y cnupozupbl
BaETCA TONICTOM 060NOYKON 1, ONYCKaACh Ha AHO BOJOEMA, MEPEXOAUT B COCTOAHNE MOKOA O Clieayio-
LLiell BeCHbI, KOTAa HauHaeT AennTbCsA, faBas Hayano HOBOMY MOKOMIEHWI0. B pe3ynbraTe KOHbloraLmm
KONIMYECTBO 0CO6ell He YBENMYMBAETCA, @ MPOUCXOANT OOHOBNEHNE HacIeACTBEHHON HbOPMaLmK
AApa, No3ToMy NpasubHee GyaeT roBOPKTL HE O NOTIOBOM Pa3MHOMKEHI, a O MONOBOM NpoLiecce.

KpacHble Bogopocnu, unm 6arpaHkn (Rhodophyta)
13BeCTHBI OKOJIO 4 ThIC. BUZIOB KPACHBIX BOZOPOCIIEH, PACITPOCTPAHEHHBIX B TPO-

ITUECKUX U CYyOTPOITMUECKUX MOPSX, PeXXe B TIPECHBIX BOZIOEMAX M Ha ToYBe. Bob-
IIIMHCTBO M3 HUX MHOTOKJIETOYHBIE, B BUZIE TTPOCTBIX HJIN PA3BETBIIEHHBIX HUTEN ITH
IUIACTHH JUTMHOM 710 2 M. [ TprKperuIioTes k cyberpaty pusorzamu. Ha 607IbIvx mty-
6unax (200-300 M) BOIOPOCI UMEIOT SIPKO-KPACHBIH IIBET, HA HEOOJIBIIINX — KeJl-
TBIN. XpoMaTohOpbl UMEIOT POPMY IMCKA U COZIEPKAT MHOKECTBO ITMTMEHTOB, HO JI0-
MUHHPYeT KpacHbIH (brkospuTprH). Tak kak GUKOSPUTPUH IOTJIONIAET CHHUH CBET,
KOTODBIF [TPOHUKAET TOpaszio ITTyOrKe, ueM CBET ITMHHBIX BOJIH, KDACHBIE BOZIOPOCTIU
HaceJIAroT bostee TIyOUHHBIE MECTa, YeM 3eJIeHbIe U Oypble. 3arlacHbBIM ITUTATeIbHBIM
BEIIIECTBOM ABJIAETCA OA2PSAHKOBbILL Kpaxman, OITMSKUH 110 CTPOEHMIO K IJIMKOTEHY.
IIpedcmasumeau: nanMapus, monucudonus, bumtobopau ap. (puc. 4.11).

. : : i . 5 % ¥
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Puc. 4.11 Pa3Hoo6pasue KpacHbix odopocneli: 1 — unnogpopa; 2 — nopgupa sonacmuas; 3 — nonucugoHus

Bypbie Bogopocnu (Phaeophyta)

OKOJI0 TIOJTyTOpa THICSY BUZIOB OYPBIX BOZOPOCTIEN PACIIPOCTPAHEHB! B MOPSIX,
HO MOTYT BCTPEUATHCSA U B ITPECHBIX BoZIaX. LIBET TassioMa BapbUpYET OT KeJITO-0y-
pOro zi0 TeMHO-6YpOro, uTo 06yC/IOBIEHO HATMUUEM MHOTHUX ITUTMEHTOB IIPH J10-
MUHUPOBAHUU GYKOKCAaHTHHA (OypBIH TUTMEHT). MHOTOKJIETOUHBIN TaJIJIOM, KO-
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TOPBIH MOKET AOCTUraTh 10 50 M B ATTHHY, OBIBAET HUTEBHUAHBIM, ITJTACTHHYATEIM U
BETBUCTBHIM. Berpeuarores Ha rmybunax 40-100, pexxe — 200 M. 3amacHBIMU TUTA-
TEJIbHBIMU BEIECTBAMU SABJIAIOTCA AAMUHAPUH, MAHHUM, PEXE Hcupbl. Tasmom
IIPUKpeIIAeTes K cybeTpaty pusonzaMu. MHoOrHe BUbl CHAOKeHB! BO3LYIITHBIMU
ITy3bIPbKAMH, TTO3BOJIAIIINMY IJIABAIOIINM hopMaM yZiepKUBAThCA Ha TIOBEPX-
HOCTH, a IIPUKPEIVIEHHBIM 3aHUMAaTh BEPTHUKAJIbHOE ITOJIOXKEHUE B TOJIIIIE BOZBL.
Bypele BOZOpOCTH TIPEACTABIIAIOT Oosiee HANEKHOE CHIPBE JIS TTOJTyUYEeHUS
6UOTOININBA, YeM KYKypy3a U CaXapHBIM TPOCTHHK, Oraroziaps CelMabHOH
b6akTepru, KoTopas MeTabOTM3UPYET MX caxapa. YUeHble IOJICUUTAIN, YTO Me-
Hee 3% NprOPEeKHBIX BOJ, IVIAHETE! MOTYT ITOCTABJIATD IOCTATOUHYIO MaCCy BOZO-
pocyen 771 3aMelleHUs OKOJI0 227 MUUINAPAOB JINTPOB FOPIOYHX UCKOTIAEMBIX.
B onTuMasbHEIX YCJIOBHAX BOJIOPOCIH MOTYT IIPOU3BOAUTH €XKErOZHO OKOJIO
19000 suTpoB 3TaHOsIA HA TEKTap, UTO B 2 pasda HGosIblile 10 CPAaBHEHMUIO C caxap-
HOU CBEKJIOH U B 5 pa3 OOJIbIIIe TI0 CPABHEHUIO C KYKyPY30H.
IIpedcmasumeanu. Jlamutapus (puc. 4.12-1) obpasyer oOIIMpHBIE TIOABOJ-
HBIe 3aPOCJTH B XOJIOAHBIX U YMEPEHHBIX MOPAX U OKeaHax. OrpOMHBIH TaJioM (10
30 M) JIEHTOBHTHOH (hOPMBI OIIIEPKUBAETCSA Y OCHOBAHU HOXKKOH, IIPUKPEILIIO-
11etics K cybeTpaTty pu3onAaMu. V3 HOXKKY €3KErOJTHO BBIpACTaeT HOBBIM TaJIJIOM, a
MIPOLLIOTOAHUH OT/IETIAETCA, MyCKasACh B CBODOOHOE TUIaBaHue. JlaMuHapHs cozep-
JKUT MHOTO Hopa. @yxyc (puc. 4.12-2) pacripocTpaHeH 110 OeperoBoi 30He MOpei
ceBepo-3amnanHol EBporiel, rie 06pasyer rycThble CKOIUIEHA TOJIBOIHBIX KyCTapHH-
koB. [Imunoma (puc. 4.12-3) 1o BHeIIHEMY BH/Ty HAIOMUHAET BETKY DACTEHUAL.

i - o ) i

Dot

Puc. 4.12 bypoie sBodopocnu: 1 - naMUHapu,q 2 — yKyc; 3—nmunoma
DopmaTUBHbIN KOHTPOJIb 3HAHN

1. lanTe onpepeneHne cneayoLWnM NOHATUAM:
NPOTUCTbI, TANIIOM, XPOMaTOdOP, PU30M, CTUIMa, CMOPOGUT, raMeToDUT.

2. 3aKoHuUTE NpeAsIoKEHUA B TeTPaam:
— MHOroKneTouYHble BOAOPOCN HE MOTYT CUMTATbCA PACTEHUAMM, MOTOMY UTO
— TabneTku 13 Bogopocnu Spirulina pekomMeHoBaHb! B KauecTse NuLLeBbIX 40O6aBOK, MOTOMY UTO___
— Bogopocnu ncnonb3ytotca Ana O4nCTKM BOL, MOTOMY UTO
— [InAa npodunakTvkm 3aboneBaHna WMTOBUAHOW »Kene3bl MeanKy peKOMeHAYIOT MCMONb30BaThb B
nuuly 6ypble BOAOPOC/HN, MOTOMY UTO

3. 3anonHuTe Tabnnuy B TeTpagu:

luazmeHmeol 3anacHsie sewjecmeaa Tun sodopocneli lpumepeol
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4. UpeHTnduumpyiTe n apryMeHTUpYATe pa3nmunsa Mexxay KOJIOHVen 1 TaaloMOM.

5. CpaBHUTe LmaHob6aKTepuu 1 3eneHble Bogopocau. HasoBuTte no 3 o6wumx 1 no 3 otanuu-
TeNbHbIX NPN3HaKa.

6. MpoaHann3npynTe XNU3HEHHbIN LKA XJ1aMUAOMOHabl, BbIABUTE CTagun rametodputa n
cnopodwura.

7. 3yueHue cnyyan. OObACHUTE, MOYEMY MAaCCOBOE Pa3BWTME BOAOPOCIEN B BOAHBIX HaccenHax
NPUBOANT K 1X 3arPA3HEHNIO.

8. MoproToBbTe NUCbMEHHOE cO06LIEHMEe Ha TeMy: «Pornib Bogopocel B NPUPOAE U B XKU3HU
yesioBeKa».

9. %= Mocmorpure BUpeo 1:

SEETEE  _ onpepieniTe BUAbl CheJoBHbIX BOROPOCTEN;
: — NPOaHanmU3upyinTe Nosb3y CbefobHbIX BOAOPOCEN.

[lpocTeniume — NpoTUCTbI, POACTBEHHbIE
NBOTHBIM

IIpocreiinme SBISAIOTCA 00HOKAEMOYHbIMU 0OP2AHU3MAMU, PACIIPOCTPa-
HEHHBIMH B IIPECHBIX ¥ MOPCKUX BOZIAX, B ITOUBE. BCTpewaroTes U mapasuTuye-
ckrie GOpPMBL. BOJIBIIMHCTBO MPOCTEUIIINX — MHUKPOCKOIIMYECKHE OPTaHU3MBI,
IMaMeTpoM MeHee 1 MM, He BUIMMBIE HEBOOPYKEHHBIM IJ1a30M, TIPEACTABIIAA,
B CYIIIHOCTH, KaIleJIbKy ITUTOILIA3MBI, OKPY}KEHHOU 0D0JIOUKON, Yepe3 KOTOPYIO
TIOCTYTIAIOT U BBIBOJIATCS MIPOCTBIE XUMHUUECKUE COEUHEHUS U yIIEPKUBAOTCS
BHYTPU CJIO’KHBIE OeJIKU. B IUTOII1a3Me COZlepKaTest pa3IMuHbIe CTPYKTYPBI, OT-
BETCTBEHHBIE 3a TIepepaboTKy MUTATEIbHBIX BELIECTB U KOHTPOJIb COZEPIKAHMUS
BOZIBL, ¥ IZIPO, KOOPJUHUPYIOIIIEE JeATETbHOCTD KITETKH.

Crpoenue tesa. Kierka-Teso npocTelInx OKpysKeHa 3J71aCTUYHOH JTUTIN/I-
HO-0eTKOBOM 000JI0UKOH. B ITUTOIIa3Me IIPUCYTCTBYIOT MUMOXOHOpUU, 9HOO-
naasmamuueckas cems, pubocomwl, komnaexc I'onv0xcu, cOKpamumensHwle
Pubpunnvl, cOKpamumenvHsle U nUUe8apumendvHsle 8axKyoau, 0OHO UAU He-
CKONbKO 0ep. BOBIIMHCTBO IPOCTERIINX — MOOMIIbHBIE OPTaHU3MBI, [IEPEBU-
TaloTCs TIPH TTOMOIITH ncesdonodutl (JIOKHOHOKEK), HC2YMUKO8 WIN peCHUUeK.

IIuranwue. [Tuma nocrymnaer yepes yumocmom (KJIETOYHBIH POT y UHDY-
30puii) — HEOOJIBIIIOE OTBEPCTHE, 3AK/IIOUEHHOE B 0OOJIOUKY U IIEPEXOZIAIIEE B
MaJIEHbKYIO TJIOTKY, Y OCHOBAHUs KOTOPOU (bOPMUPYETCS nuijesapuimensHas
saxyoaw (puc. 4.13).

Y3Hatlime 6osbwie

MuweBapuTenbHaa BaKyosib, 3aMOJIHEHHAA MULLEN, OTPbIBAETCA OT «INIOTKU» U LUPKYINPYET B
uutonnasme Mo YacoBow cTpenke (puc. 4.13). Bo Bpema OBVXeHNA HaxOAALWAACA B Hel nuwa
nop OencTsvem nueBapuTenbHbiXx GepmMeHTOB nepeBapusaeTtcs. XKugkue npogyKTbl NuLeBa-
peHus nepexodaT B LMUTOMNIAa3My, @ TBEpAble OCTaTKM BbIANIATCA HAPYXKy yepes creLlmanbHoe
oTBepcTve B MeMbpaHe — nopowuyy. Mapasntnyeckne Gopmbl MUTAIOTCA OCMOTUYECKM, BCAChI-
Bas NuLLy BCe MOBEPXHOCTbIO Tena.
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JbIxaHue. [Ipiar Bcell IOBEPXHOCTBIO Tesa
KHMCJIOPOZIOM, PACTBOPEHHBIM B BOJIE.

Boeigeaenue. JKunkve OTXOZBI 10 KaHAJb-
11aM TIOCTYTIAIOT B COKPAMUMEAbHYO 8AKYO1b,
TIPY COKPAIIEHUH KOTOPOU BBIODACHIBAIOTCS Ha-
pPyKy. BMecTe ¢ oTxozaMu yAasisaioTesa U U3JTUII-
KU BOZIBI, TEM CAMBIM TIOJIZIEP’KUBAETCS OCMOTH-
YEeCKOe ZIaBJIEHUe BHYTPY OPraHU3Ma.

Pazapa:xumocTb. Peakliuy POCTEHUIIINX
Ha Pa3ZIPaKUTENh (CBET, TEIIO, XUMUYECKHUE Be-
II[ECTBA) MTPOSIBJISIOTCS B BUZIE IBUTATEJIBHBIX Pe-
aKIUHi — maxkcucos (POTOTaKCHUCHI, TEPMOTAKCH-
CBl, XEMOTAKCHUCHI) 1 T.JI.

PasmHOskeHHe. [lpocrefinme pasmHoxa- | U¢ %13 llyme nuuesapumenciod

8aKyOJU y UHGhy30puU-mycesnvKu:
I0TCA NpAMbIM Oeneruem (becnosoe pasmmo- | _yumocmow; 2 - znomka; 3 - o6pa-
sceHue). Tlpu HeOIAaTOIPUATHBIX YCTIOBUAX UH- ZoeaHuenuweeapumeﬂbHoa 8aKyosI;
yucmupyromes. Y HeiKOTopblx BUJIOB (TydesibKa) aeu’;ifszfggnrzsz?ﬁ:uzaxyonb 6
BCTPEYAETCSA 1020801 Npoyecc — KOHBH2ayUA.

PoJsb mpocreinmx B IpUPOJE U B *KU3HU YeJI0BEKa. [[pocreliiue
CJTy?KaT TUIIEN 1715 BOJHBIX OPTaHWU3MOB. [1py OTJIOXKEHUY CKEJIETOB HEKOTOPHIX
IIPOCTEUIITINX 0OpaByIOTCs 3a/IEKU KaJIbIUA B BUJIE MeJla. Pz MPOCTEHIINK BBI-
3BIBAIOT pas3/INYHbIe 3a00JIEBaHUS Y YKUBOTHBIX U 4eJioBeKa (amebHyro duzenme-
puio, amebHbIll MEHUH2UIM, MOKCONAA3MO03 U JIp.).

PazHooGOpa3ue mpocTernnmx
Cerire 30000 BuAOB mpocTedmux oObeMHEHBI B 4 TuMa: KOpHEeHOoX KU,
Keymuxosewte, PecHuunbte u Cnoposuxkil.

Tun KopHeHoxkun (Rhizopoda)

BOBIIMHCTBO KOPHEHOXKEK — MUKPOCKOITIUECKHE OPIaHU3MBI, HO BCTPEYAI0TCSA
1 OoJiee KpPYIIHbIE, BUIUMBIE HEBOOPY)KEHHBIM TJ1a30M. [IepesiBUTraroTes 110 JIHY BO-
JI0EMOB C ITOMOIIIBIO /10#CHOHOMCeK (TiceBnononuit) (puc. 4.14) — 0coObIX BEIPOCTOB,
06pasyeMBIX B Pe3yJIbTaTe IIePETEKAHM INTOIIA3MBI U3 OZHOW YacTH Tesla B Apy-
ryto. [IUTaloTCsA OTHOKJIETOUHBIME BOIOPOCJIAMY, OAKTEPUAMU WJIN OPTaHUYECKH-
MU OTXOZIAMH, TIOTJIOIIAEMBIMHU TTyTeM (haroluTosa.

IIpedcmasumeau. Ompso Amébwt (puc. 4.14). Teno aMeOHI TpeICTaBIISAET
cob0o¥ KOMOYEK LIUTOIIA3MBbI, IIOKPBITEIA TOHKOW 000JI0YKON, 00pa30BaHHON B
pesysibTaTe yIJIOTHEHUS HaPYKHOTO CJI0S IIUTOTUIa3MBL. [1py HeG1aropUATHBIX
YCIIOBHUAX MHLIHMCTHUPYeTCs. HekoTopele BUABI aMED MapasUTHUPYIOT B KUILIEUHHUKE
’KUBOTHBIX U UesioBeka. HamprmMep, auseHTepuiiHas aMeda, TUTasach B TOJICTOM
KUIIIEYHUKE UeJIOBEKA SPUTPOIIUTAMH U MHTEHCHBHO PA3MHOXKasICh, TDABMUPYET
CJIU3UCTYIO, BBI3BIBAS IUBEHTEPHIO, KOTOPAs COITPOBOXKAAETCSA TUapeet U KpOBO-
TeueHUAMU. KuiieqHas ameéba Takke 0OUTAET B TOJICTOM KHUIIIKE, HO HE BBI3BIBAET
3aboJIeBaHUN.
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Puc. 4.14 Améba: A - mukpopomozpacgpus; b — cxemamuyeckoe uzobpaxkeHue: 1 — JI0XXHOHOXKA;
2 - nuwesapumersibHas 8akyosb; 3 — A0po; 4 — COKpamumesnbHasA 8akyosib; 5 — yumonnasma

Ompsod @opamurudgepwt. VzsectHbr 0kos10 1000 BUIOB, OOUTAIOIINX B OC-
HOBHOM B MOpsX. T€I0 TIOKPBITO TBEPAOH PakOoBUHOH (puc. 4.15), cocrosinen
M3 OPraHHMYecKOro BEIECTBA, BBIZIEJIAEMOro LUTOIIazMou. dopma pakOBUHEL
MOJKeT OBITh caMOU pazHOOOpa3HOW — KPYIJIOH, BBITSHYTOH, 3aKpyueHHOU. Eé

MIOBEPXHOCTh ITPOHM3aHA MHOTOUNC/IEHHBIMU [TOPAMU, Uepe3 KOTOPbIE BBIXOZSAT
HapY’KY TICEBAONONUH. YKU3HEHHBIN ITUKJT OYeHb CIOJKHBIN U IIPEZICTABIIIET Ue-
penoBaHUA IIOJIOBOTO U OeCriosyioro paaMHokeHus. Pakyiiku dopamunndep 06-
DasyIOT 3aJIE3K1 M3BECTHSKA HA JTHE MOPeN ¥ OKeaHOB. TUITUYHBIM IIPeJICTaBUTE-
JIeM sABTIAETCS 2a06uzepuHa (puc. 4.15).

Tuin 300MaCcTUTMHbI, NN
’KuBoTHbIe-XryTnkoHocubl (Zoomastigina)

Testo 3TUX MPOCTEUHINX ObIBAET 08ANbHBIM, UUAUHOPUYECKUM, cdepure-
ckum u ap. I'eTepoTpodHBI, MHOTHE BUABI — IAPA3UTHI )KUBOTHBIX 1 UEJIOBEKA.

IIpedcmasumenu. Tpumnanocoma (puc. 4.16) napasutupyer B KPOBU TI0-
3BOHOYHBIX, BEI3bIBAS TsKEJTbIE 3a0071eBaHUs. Y YeJIOBEKA mpunaHocoma pode-
CUEeH3U BBI3bIBAET COHHYIO O0JIE3HDb, KOTOPAs MIOCTENIEHHO TTPUBOAUT K ITOJTHOMY
HCTOIIEHUIO U cMepTH. IlapasuT nepenia€rcs 4esioBeKy depes MyXy lLielle, KOTo-
pas 3aparkaeTcs, BCaChBasd KPOBb OOIBHBIX aHTHIION. TpuxoHumdga (puc. 4.17)
JKMBET B KUIIIEUHNKe TEPMUTOB, [I0MOTas UM II€PeBAPHBATH LIEJUIIOIIOSY.

Tun PecHnuHble, unn NHysopun (Ciliophora)
B Hacrosmee Bpems u3sBecTHBE! OKosi0 7000 BUIOB PECHUYHBIX IIPOCTEH-
X, O6I/ITaIOH_[I/IX B IIPECHBIX 1 MOPCKHUX BOAaX. HeKOTOpre BHUJBI IIEPELIJIN K

? Puc.4.16 TpunaHocoma: 1- 83poc-
Puc. 4.15 [nobuzepuHa Jible ocobu; 2 - spumpoyumel Puc. 4.17 TpuxoHumda
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NapasuTUYECKOMy 00pasy >Ku3HU. OTJIMUUTETbHBIM ITPU3HAKOM SBJIAETCS Ha-
JINYHE PECHUYEK U ABYX fA7iep: 604bw020 8ecemamueHo20 (MaKpOHYKIIEyC) U
Mano020 2eHepamueHo2o (MUKPOHYKJIEyC). MaKpOHYKIIEYC PETYJIMPYET MeETa-
6OTUEecKye TTPOLIECCH], @ MUKPOHYKJIEYC YIACTBYET B IIPOIIECCE PA3MHOKEHUA.
BonpmMHCTBO MHQPY30pHUY UMEIOT OBAJIBHO-IIPOJIOJITOBATYIO (POPMY, a pa3Mephl
BapbUpytoT OoT 10 MKM 710 3 MM. MHOTHE BHBI CHAOKEHBI OPraHaMU 3alIUThl —
mpuxoyucmamu (cmpexkamenvHvle Humu) (puc. 4.19): KOPOTKUMH Ma04-
KaMH, PacCIlOJIOKEHHBIMH TIEPIIEHIUKYJIAPHO TOBEPXHOCTH Tesa. [1pu paszmpa-
JKEHUU TPUXOLIMCTA BBIOPACHIBAETCS HAPY»KY B BHIE TOHKOH HUTHU C OCTPUEM Ha
KOHIIE, CTTIOCOOHOH MOpaykaTh MEJIKHE OPTaHU3MBbI.

Y HEKOTOPBIX BUZIOB UMEIOTCSA JIBE COKPATHUTEITBbHBIE (ITyJIbCUPYIOIIHE) BAKYOJIH
(puc. 4.19), KOTOPbIE COKPAITIAIOTCS [TOOUEPENHO, BHITAJIKUBASA Yepe3 MaJIEHbKOE
OTBEPCTHE BOZY HaPY>Ky, 00eCriedrBasi TOCTOSTHCTBO OCMOTHYECKOTO JIaBJIEHU.

PazMHOKeHHe TTPOUCKOAUT IIYTEM IIPSIMOTO AeJIEHU, a Yepe3 HECKOJIbKO
TIOKOJIEHUH UMeeT MEeCTO II0JIOBOH IIpoIiecc — KoHbioranus (puc. 4.18).

Y3Hatime 6osbwie

Mpu KoHblorauum age nHdysopun-Tydenbku TecHo cbnmxatotca. O60104Ka B TOUKE COMPUKOC-
HOBEHMA pa3pyLlaeTcs 1 MeXay HUMU 06pasyeTcsa LUTonna3maTMyeckinii MocTuK. MakpoHyKre-
yCbl 06erx 0cober pacTBOPAIOTCH, @ MAKPOHYKEYChl [eNATCA MeNoTUYECKY, B pe3ynibTaTe yero
o6pa3syloTcs No YeTbipe Agpa. Tpy 13 HKX MOrMbaloT, a OCTaBLIEECA AeNINTCA MUTOTUYECKN C 06-
pa3oBaHVeM My>CKOTO (CTaLMOHAPHOTO) 1 XEHCKOTO (MUrprpytoLLero) agep. 3ateM NpovucxoauT
0bMeH My>KCKUMU agpamn. CTalMoHapHOe AAPO COeAUHAETCA C MUTPUPYIOLLM 1 0CObU pasb-
eaviHATCA. Bckope Aapo fenutcs, obpasys MUKPO- 1 MaKPOHYKeYCbl.

IIpedcmasumeau. TUTTUYHBIM TIPEICTABUTEIEM UHQPY30PUM SBIISIETCS MY-
deavka (puc. 4.19). Bynyuu 6onbivM TOTpebuTenieM OGAaKTepHi, CrIocOOCTBY-
eT ToAJZIepYKaHUIO OJIArONIPUATHBIX YCIOBUH KU3HU I APYTUX CUMOHUOHTOB. Y
nHbysopun cmuaoHuxuu (puc. 4.20-2) Ha OPIOIIHON CTOPOHE PACIIONIOKEHBI
TOJICTBIE U TBEP/IBIE PECHUUKY, HAa KOTOPBIE OHA YIIUPAETCS U OYeHb OBICTPO TIepe-
neuraetcs. Cmexnmop (puc. 4.20-1) BuiziesisieTcst KPyITHBIME Pa3MepaMU U BOPOH-
K00OpasHoM popMoi Tena. baaaHmuouym Koau TapasuTUPYET B TOJICTOM KUIIIKE
YeJIOBEKa, BBI3BIBAS TSKETIOE 3a00IeBaHME — 6a1aHMuouas, KOTOpoe BBIPAKAeT-
cA B KPOBABOH IMapee, KOJIMKAX, JIMXOPAJIKE M MBIIIEYHON c1abocTi. OCHOBHBIM
HCTOYHUKOM PACIIOCTPAHEHM OaTaHTHINA3A SIBJISIOTCSA CBUHBH, 3apasKeHHBIE O6a-

7

Puc. 4.18 KoHbtozayusi uHgpyzopuu-myegesbku: nosiogoli npoyecc 6e3 pasmHoxeHus. 1-conuxerue 08yX UH-
y30puti u 06pazosaHue Mexdy HUMU YUMONIA3MAMu4ecko2o0 MOCMUKaA; 2-pa3pylueHue MakpoHykseyca u med-
omuyeckoe 0esieHuUe MUKPOHYK/Ieyca ¢ 06pa3osaHuem 4-x adep; 3—paspyuieHue mpex 8H08b 06Pa308aHHbIX A0ep;
4-0enieHue ocmaswie2ocs A0pa MUMO30M; 5—06meH 00HUM U3 A0ep (Opy2oe ocmaémcs Ha mecme); 6-ciusHuUe 08yx
A0ep (00HO NosTy4eHo om OpyzoU 0cobu, a Opy20e c80€) 7-06pazo8aHuUe MakPOHyKIEYCa U pacxoxoeHue UHgy3opuli
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JIAHTUINAMU. B KUIIeUHYKe CBUHEN OHU 06Pa3yIoT IIUCTHL, KOTOPBIE C PeKaTUAMU
TIOI1JIAI0T BO BHEIITHIOW CPeAly. 3apaKeHue UesloBeKa IIPOUCXOAUT IIPU 3aHECEHUHU
LIMCT B [TUILIEBAPUTEIIbHBIN TPAKT IPA3HBIMU PyKaMU WIH MTUIIEN.

Puc. 4.19 CmpoeHue uHgy3opuu-myeenvku: 1 —o060- Puc. 4.20 BuObl npocmeltiwux: 1- cmeHmop;
JIOYKa; 2 - nUWesapumesnbHas 8akyoss; 3 — YUMoCcmom; 2 - cmusioHuxus

4 —-210mKa; 5 — mpuxoyucm; 6 — MakpOHyKseyc; 7 — COKpa-

mumesnbHas 8aKyosb,; 8 — MUKDOHYK/eyC

DopMaTUBHbIN KOHTPOSIb 3HAHUN

1. O6BACHNTE NOHATUA: UHLUMCTUPOBAHWE, KOHBIOTALWA, TPUXOLMCTbI, TOXKHOHOXKM, MULLEBAPUTENb-
HaA 1 COKPaTUTENbHAA BAKYOSM, MaKPOHYKNEYC, MUKPOHYKNEYC, KOMOHWA.

2. CpaBHUTE aMEGY 1 nHby3opuio-TypenbKy. HazoBute 3 o6LWuX 1 3 OTIMUMTENIbHBIX NPU3HaKa.

3. O6bACHUTE pe3ynbTaTbl OMbITOB:
a) Npv NoCTeneHHOW aganTauuy NPeCcHOBOAHOM aMéBbl K CONEHON BOfe €€ COKpaTUTebHanA BaKy-
Oflb YTPauMBaET CBOIO GYHKLMIO;
6) B akBapvymM MOMECTUIN HECKONBbKO MHbY30puiA-Tydenek. Mocne geneHnsa nx n3onvpoBany, 4toos
UCKMIOYNTb KOHBIOTaLmio. B CKOPOM BPEMEHH M30MMPOBaHHbIE MHPY30pMUM NOrMOAN.

4. [lononHUTENbHbIN MaTepuan o Manapuu.
Manapua — ocTpas nMxopafoyHaa 6onesHb, Bbi3biBaemas napasutamy poga Plasmodium, koTopble
nepefatoTca NoAAM Yepes YKyCbl MHPULIMPOBaHHbIX CaMOK KOMapoB Bfa Anopheles. Y yenoseka, He
MMEIOLLEro UMMYHUTETa, CUMMTOMbI 60one3HK 0bbluHO nosABnATCA Yepe3 10-15 aHelt nocne ykyca
UHOMLMPOBAHHbBIM KOMApPOM. KM3HEHHDBIM LMK NapasvTa Manapuy nogpasymeBaeT 2-x xo3aes. Bo
Bpema yKyca MHOMLMPOBaHHAA Manapyei camka Komapa euaa Anopheles HOKYNMPYeT CropO30UThI B
X03AVHa-Yenoseka. Copo30omTbl 3apaxaloT KNeTK1 neyeHn. Tam CNopo30MThl CO3PEBAIOT B LWN3OHTHI,
KOTOpPbIE MPOPLIBAIOTCA, U BbIAENAIOTCA MEPO30UTbI. 3Ta HauanbHaA PenavKaLma B neyeHn HasbligaeTca
3K303PUTPOLMTAPHBIM LiKoM. Mepo3ouTbl MHOULMPYIOT KpacHble TenbLia KpoBK. Tam napaswT Bere-
TaTVBHO Pa3MHOXAETCA (SPUTPOLMTAPHDIV LK) Mepo30uTbl pa3BMBAIOTCA B KOMbLIEBYIO CTAAMIO TPO-
$0301TOB, HEKOTOPbIE M3 HUX AVGPEPEHLMPYIOTCA B rameToumTbl. [py HacacbiBaHMM KPOBY BO Bpems
YKycCa, Komap Buaa Anopheles NornoLaeT My<cKyto (MUKDOraMeTOLIUT) U KEHCKYIO (MaKpOrameToL|mT)
ramMeToLWTbI, TeM CamMblM HauMHasA LYK CMIOPOroHMN. B xenymnKe MOCK/Ta MUKPOraMeTbl MPOHMKAIOT
yepes MaKporameTbl, MPOLYLIMPYA 3UroTbl, KOTOPbIE CTAHOBATCA MOABMMKHBIMA U YAMHEHHbBIMY, Pa3-
BVBaACh B OOKMHETbI. OOKMHETBHI NOPaXaloT CTEHKY CPefHeN KULLKM MOCKWT, FAe OHM Pa3BMBaloTcA B
00oUMCTbI. OOLMCTbI PACTYT, MPOPLIBAIOTCA U BbIMYCKAOT CMOPO30MTLI, KOTOPbIE MOCTYMAIOT B CAIOHHbIE
xenesbl MOCKMTa. VIHOKYNALMA COPO30MTOB B HOBOTO XO3AMHa-YefloBeKa HafoMro COXPaHAET XW3-
HEHHBbIV UMK Manapun.
O3HaKOMBTECH C XWU3HEHHbIM LIKIIOM MaiApUIHOTO M1a3MOANA 1 NPeanoXuTe:
a) TpY Mepbl MO NPOGUNAKTVIKE MANApUW. ApryMeHTUpYTe NPeanoXeHHbIe Mepsbl;
6) Tpn 6e30MacHbIX MeTofa YHUUTOXEHNUA KOMApPOB B1aa Anopheles.

5. CmoaenupyiiTe M3 OCTYMHbIX MaTepuanoB KOPMyc-KNeTKy MHPY30pun-Tydpenbku.
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['pubbI 3aHUMAIOT 0COO0E MECTO B CUCTEME YKUBBIX OPIaHU3MOB, COBMEITIAS IIPH-
3HAKU JKUBOTHBIX U pacTeHUH. C JKMBOTHBIMH HX COMKAET reTePOTPOdHBIN THIT
[TUTaHS, HAUTHYYE XUTHHA B KJIETOUHOU CTEHKE, 00pa30BaHKE MOYEBHHBI B KAUECTBE
MeTabOJTMIECKOTO OTXO/IA U TJIMKOreHAa KaK 3aI1acHOTO BEILECTBA. HEoBIKHOCTS,
HEOrPaHWYEHHBIN POCT, BCACHIBAHKE IIUIIH, CIIOCOOHOCTh CHHTE3UPOBATH BUTAMU-
HBI, HUTUYYE KJIETOYHON CTEHKH ABJIAIOTCA ITPU3HAKAMH, OOIIMMU C PACTEHHUAMHU.

CrpoeHnue. BereraTriBHOE Tes10 rprboB (Muyeautl, Wiv epubHuUYya) COCTOUT U3
TOHKUX BETBAIIUKCA HUTEH — eug. OHM 0becrieunBaioT (pUKCAIHIO K cyOCTpary, Bca-
ChIBaHHE U TPAHCIIOPT BOJIB! M PACTBOPEHHBIX B HEH BEITIeCTB. MUIIETTHH MOXKET ObITh
HepasZieJIEHHBIM, B BUZIe THTAHTCKOMN, CUJTBHO PA3BETBIIEHHOH KJIETKH C MHOYKECTBOM
STIEp, Y Pa3IeNIeHHbIM IIEPETOPOIKAMHE Ha KJIETKH C OZJHUM HWJTH HECKOJIBKUMU SZIpa-
MHU. K7ieTouHbI MUIENH ¢ TaryIouAHBIMU (1) sIpaMy Ha3BIBAETCS NEPBUUHBIM,
a TOT, B KOTOPOM TaIlJIOW/IHBIE sA7ipa CIPYIIIIUPOBAHEL I10 1B — 8MOPUUHBIM, WK
OUKAPUOHHBIM. Y HEKOTOPBIX I'PHUOOB (IPOXKIKI) MULIESTUH OTCYTCTBYET, BET€TATHB-
HOE TeJIO MIPEACTaBIIEHO OTAETBHOU KIIETKOM. Y aCKOMHUIIETOB, Oa3WAMOMHIIETOB Ha
MHUIIEUN 00Pa3YIOTCs 11/10008ble Mena — OPraH CIIOPOHOIIIEHNS.

Y3Halime 6os1bWwie

Mwuuennii MHOFMX MUKPOCKONMYECKNX FprboB CHabXeH cneuranbHbIMK CTPYKTypamu ansa fo-
6blumM MWLM XaycmopuAMU — CNeLlanbHbIMW OTBETBIEHUAMU MULIENINA, KOTOPble NMPOHUKAIOT B
TKaHW X03AMHA M BCaCbIBAlOT NUTATESIbHbIE BELLECTBA; KANKAHAMU — COKPATUTENbHBIMUW KOJbLia-
MW, COCTOALLMMMU U3 TPEX KNETOK, KOTOPble MPY CONMPUKOCHOBEHUU C KEPTBOW YBENNYNBAIOTCA B
pa3mepax v gywar eé; lunkol cemkol, COCTOALLEN U3 MHOXKeCTBa Konell.

IIuranwue. Ilo Tuny nutaHus rpubsl ABJAIOTCA TeTepoTpodamu. Iluiesa-
peHre BHEKJIETOYHOE: OHU CEKPETUPYIOT THAPOJIN3HEIE (DEPMEHTE!, PACIIIEIII-
IOIIIHE CIIOYKHBIE OPTaHUYECKHe BEIECTBA, U BCACHIBAIOT ITPOYKTHI IHIPOIN3A C
OMOIIIBIO TU(. B 3aBUCUMOCTH OT XapaKkTepa MHUIIHU IPUOLI TIOAPABIESIAIOTCS Ha
canpogumul, napasumsl U CUMOUOHMDBL.

Canpogummbsle epubbl TUTAIOTCS OPTAaHUIECKUMH OCTaTKAMU, 0OeCTIeurBast
VX MUHEPAJTU3AIIUIO U YBETMUEHHE 3aT1acOB MUHEPaIbHBIX COJIel TouBkL. [lapa-
3umuueckue 2pubbl >KUBYT HA/B TeJle IPYTUX KUBBIX OPraHU3MOB, MTUTAsICh 3a
UX cueT. I pubbl-cumMOUOHIMbL YIACTBYIOT B 00pa30BaHUU IBYX CUMOMOTHYECKUX
dbopm: MUIIAaRHUKOB ¥ MUKOPU3. JIuwaiiHuKu IpeACTaBIsaioT cobod cuMbmo3
BOZIOPOCTIEN U TPUOOB, SBJIASACH EAUHBIM OPraHU3MOM. MuKopu3bl — 3TO CUM-
6103 KOopHEH pacTeHUH U rud rpubos. ['pubbI MOTyYatoT OT pacTeHUH OpraHu-
YeCKHe BeIeCTBa, 00eCIeYnBast X BOJIOW, BUTAMUHAMH, CTUMYJIATOPAMH POCTA.

PazmuoxkeHune rpu6oB. PazMuoxaoTes becnoavim nymem (8ecemamus-
Ho — dparMeHTanHel MULIENTNA WX CNOpaMil) ¥ n0A08bim TyTeM. becronoe pas-
MHO)KEHHE TIPOHCXOAUT B TIEPHOJ BETETAlK M CIIOCOOCTBYET UX PACIIPOCTpaHe-
HHIO, a TI0JIOBOE — K KOHILY BereTaliu, 006ecriedrBas 3MMOBKY, UJTH TI0C/IE 3UMOBKH.
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PoJb rpu0OB B IpUPO/iE U B :KU3HU UeJIOBeKa. ['prubObl yuacTBYIOT B
KPYTOBOPOTE BEIIeCTB B IIPUPO/ie U 06pa3oBaHUU T'yMmyca. B xo3alicTBeHHOU Jie-
ATETBHOCTH YeJIOBEKA TPUOBI UTPAIOT KaK ITOJI0KUTEIIbHYIO, TAK U OTPUIIATENTb-
HYIO pOJib. YeJIOBEK HCIIOIb3YeT IPUOHL JI MOJIyUeHUsA CIIUPTA, BUHA, ITHBA,
KBaca, 6eIKOB, BUTAMUHOB, aHTUOUOTUKOB, PEPMEHTOB, OPraHUYECKUX KHUCJIOT
U 1p. IIMpOKO UCMONB3YIOTCA B TUTAHUH WAANOUHble 2pubbl. I1o cBoMM u-
IIIEBBIM KAYeCTBAM OHHU COIIOCTaBHMBI C OBOIIIaMH. MHOTHe TPHUOB! BBI3BIBAIOT
60JIE3HH y PACTEHUH, JKUBOTHBIX U UEJIOBEKA.

PaznooGpa3ue rpuéooB
CoBpemennsle rpubsl, HacuuTsBaoire 70 100000 BUAOB, CrpyIITHPOBAHEL B
HECKOJIBKO OTZIeN10B. CaMbIMU 60TaTHIMU BUZIAMU ABJIAIOTCA CIIELYIOITHE OT/IENBL:
3ucomuyemnt, Ackomuyemst 1 bazuduomuyembt.

OTtpen 3uromuuetbl (Zygomycota)

3UroMUIETHI — TPUOBI C MUIIEJTUEM U3 CHJIBHO PA3BETBJIEHHBIX U, JIHIIIEH-
HBIX KJIETOUHBIX [1EPErOPOZIOK. BemyT HazeMHBIN 00pas »KU3HU, ABJIAIOTCA canpogu-
mamu, pexxe — napasumamil.

IIpedcmasumeans. TUNMUUHBIM TIPENCTABUTEIEM 3HUTOMUIIETOB SBJIAETCS
MyKop, Win 2onosuamas naecedvb (Mucor
mucedo), BcTpedaromiascsa Ha pa3HbIX OpPraHu-
YyecKHx cybcrpaTtax (oBolax, hpykrax, xyiebe,
HaBo3e U Ap.). Mune i HHTHHIPUUIECKUH, He
pacusieHeH Ha KJIETKH, XOPOIIIO Pa3BUT U pac-
TIOJIOXKEH B CyOCTpare, & Ha IOBEPXHOCTb TPUO
BBIODACBIBAET MUILIEJIAPHBIE CTOJIOMKH, yBEH-
YaHHbIE CIIOPAHTMAMH B BUZE IIAPUKOB. OTH
rpubbI 00pasyIoT Ha cyberpare ceprlii win be- Puc. 4.1 Passumue sonossamo
JIBIA TTYIIHCTBIN HATeT (puc. 4.21). HEKOTOPBIE  ppecenu: 1 - euche; 2 - cnoparzuodo-
BUABl 3uromMunieTos (Mucor racemosus) obe-  pel; 3 - cnopareuu; 4 - cnopel
CIIEYMBAIOT CIIUPTOBOE Oporkenue, apyrue (Entomophthora) nmapasutupyoT Ha
HACEKOMBIX WJTH B PA3JINYHBIX OPTraHaX YeI0BeKa, BbI3bIBAS MUKO3bL.

Otpen Ackomuuetbl (Ascomycota)

OT/IMYNTENIBHOM YEPTOX aCKOMMUIIETOB fABJIAETCS ack (puc. 4.22) — oHOKIIe-
TOYHAs CTPYKTYpa, 0bpa3oBaHHast B pe3ysIbTaTe MOJIOBOTO PA3MHOMKEHUS, T7Ie Ha-
XOZISITCSL CIIOPBI, Ha3bIBAEMBIE ACKOCNOpamu. Pa3Mepbl aCKOMUIIETOB BApPbUPY-
IOT OT MUKPOCKOIIMYECKUX (OPOHCHCU) IO HECKOJIBKUX CAHTUMETPOB (CMOPUOK).
'udbl y HUX pazlesieHbl IePeropoikaMiu. BOJIBIIIMHCTBO BUZIOB OOUTAIOT Ha Op-
TaHWYECKHUX OCTaTKax, B IIOUBE, HA TIPOYKTaX MUTAHUS, Ha CyOCTpaTax, boraThx
caxapoM. BcTpedaroTes mapa3uThl PACTEHUN, PEXKE — JKUBOTHBIX. PAa3MHOKAIOTCS
BECITOIIBIM H TTOJIOBBIM ITYTEM.

IIpedcmasumeanu. J[pod#cocu — 570 ONHOKIIETOUHBIE cartpoduThl. [1pucyT-
CTBYS B CJIAZIKMX CPEZIaX, BBI3BIBAIOT CIIMPTOBOE OpOsKeHMe. Pa3MHOMKAIOTCS TI0Y-
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KOBaHHEM, HOBBIE KJIETKM OCTAIOTCS CBA3AH-
HBIMU Mexzy coboit. [Tpu HebIarompuATHEIX
YCIJIOBUAX Pa3MHOXKAIOTCA TIOJIOBBIM  ITyTEM.
CaMbIMU pacrpoCTPaHEHHBIMU ABJIAIOTCA XJ1e-
GoTieKapHble, WX TTUBHBIE APOXKIKU, KOTOPBIE
CYIIECTBYIOT TOJIBKO B KYJIBTYpe, M BHUHHBIE
IIPOYOKH. VIBBECTHBI U MTAPAa3UTUUECKUE BUJIBI i
APOJKKEH, BBISBIBAIOIINX TSUKENBIE 3300MIe-  pyc 4,22 Koruduodopei ¢ koHuduamu:
BaHUA y YeJIOBEKA M JKUBOTHBIX. Hampumep, 1 -nenuyuns; 2 -acnepeunn
Endomyces albicans BBI3BIBa€T KaHAUIO03 Yy
HOBOPOXKZIEHHBIX.

PoObt ITenHuyuanwvt 1 Acnepauanst siBs-
I0TCS CAMBIMH PACIIPOCTPAHEHHBIMHU I1TIECEH -
MHU. MU/ TME MHOTOKJIETOUHBIH, BETBAIIIHNHICS.
Y nenuyunnos (puc. 4.22-1) KOHUINOHOCEL]
MHOTOKJIETOUHBIY U Ha KOHIle 2-3 pasa BeT-
BUTCA B BUJZIE KUCTOYKHU. Y acnepauinog Ko-
HUZITUOHOCEL] COCTOUT U3 OZIHOM OYJIaBOBHUAHON
k1eTku (puc. 4.22-2), Ha TTOBEpXHOCTH KOTOPOH PacCIIoyIararoTcsi KOPOTKHUE ITH-
JINHJIPUYECKHE KJIETKH, OTIITHYPOBBIBAIOIIUE IEMIOYKH KOHUIUH. Y OOJIBIINH-
CTBAa BUJIOB 5THUX POJIOB OTCYTCTBYET I10JIOBOE PA3MHOKEHUE.

Acnepaunnyc gpymuesamyc u Acnepauiayc ¢aasyc BbI3BIBAIOT MUKO3BI Y
YeJIoBeKa U YKUBOTHBIX, ACnepauiiyc Huzep IMIUPOKO UCTIONb3YETCS I TIOJTy-
YeHU JITMMOHHOU KUCJIOTH U3 CaXapHOTO TPOCTHHUKA U CAXapHOW CBEKJTBL. [TeHu-
yurauym poxgopmu v Ienuyurauym xkamembepmu UCIONb3YIOTCA B IIPUTO-
TOBJIEHWH CBIPOB COPTOB « Pokdop» 1 «Kamambep» co crienubrieckum BKyCOM.
HexoTopeie BUIbI NEHUYUA108 CUHTE3UPYIOT 3HAMEHUTHIN TIEHUIATITHH.

Cmopuox — canpoduTHBIN CbefOOHBIM I'prb, MPOU3pACTAIOIINYA B Jiecax.
Munenuit pasBuBaetrcs B mouse. [IIy1Amka cMOpIEHA U COCTOUT U3 JJIMHHBIX
MIEPIIEHAUKYJIAPHO PACIIONIOKEHHBIX acKoB (puc. 4.23).

Yepuobtit mprogeas. [171010Boe TeIO PA3BUBAETCA B 3eMJIe U HAIIOMHHA-
eT ki1ybenb kaproderna. CepzlieBUHA IJIOZOBOTO Tejla MACHUCTas U CUHUTAETCS
raCTPOHOMMUYECKUM JIEJTUKATECOM (OIMH KHUJIOTPAMM UYEPHOTO TPIOQEs CTOUT
okos1o 1300 mosutapos).

CnoputHbAa ABISAETCA TTAPA3UTOM 371aKOBBIX, B YaCTHOCTH — PyKU. Fcromb30-
BaHUE [TOPAYKEHHBIX OTUM I'PUOKOM CEMSH BBI3BIBAET TSIKETIbIE OTPABJIEHHS.

Otaen basngnomuuetbl (Basidiomycota)
Basuaunomunersl (puc. 4.24) — camble BBICOKOOPTaHHU30BAHHBIE TPUOKI C
MHOTOKJIETOYHBIM MUIIEJTUEM C AUKAPUOHHBIMU rudamu. Ha muniesinu obpasy-
eTCcsl 1100080€e e, COCTOSIIEE U3 HOMCKU U WAANKU. B IUIATIKE HAXOAATCS
6a3uduu, B KOTOPHIX Pa3BUBAIOTCSI 6A3U0UOCNOPbL. Pa3MHOKAIOTCSA B OCHOBHOM
BEreTaTUBHO U IIOJIOBBIM ITyTEM C TIOMOIIBI0 HA3UINOCIIOP.

Puc. 4.23 Cmop4ku
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Puc. 4.24 CmpoeHue winano4Hozo epuba: 1 — n1odosoe Puc. 4.25 Kykypy3a, nopaxeHHas 20/71068He-
merno, 2 — muuenud, 3 — HOXKd, 4 — W/I[nKa, 5 — n1acmuHKu, 8bIM 2pubom
6 — 801680, 7 — KO/IbYO, 8 — cnopebl

IIpedcmasumenu. K 6azunyuoMuiieTaM-napasutaM PacTeHUH OTHOCITCS
pacasuuHHble 2pubbl, 20108He8ble 2pudbbl (puc. 4.26). CaMble n3BecTHBIE Oa-
BUIUOMHUIIETE — ULIANOUHBbLE 2pubbl (puc. 4.26). Cpeniyt HUX BCTPEUAIOTCS Cohe-
0obHble U HecovedobHble BUNEL. ChbelOOHBIMU ABJIAIOTCS AUCUYKU, BEULEHKL,
onsama, WamnuHvoHbl, 6eawtit 2pub (puc. 4.26-1), nodbepésosuk, a HeCben0b-
HBIMU — camaHuHckuil 2pub (puc. 4.26-2), myxomop nanmepnylil (puc. 4.26-
3), baeonas noaauka v np. YoTpebieHHe MOCTEMHNUX TTPUBOIUT K TSKEJIBIM
oTpaByieHUsM. Ecu BOBpeMsi He IPeANPUHATh HEOOXOAUMBIX Mep (BBI3BIBAHUE
PBOTBI, OOMJIBHOE TTUTBE ), TO MOYKET HACTYITUTD JIETAJIbHBIN UCXOZ (CMEDTD).

e Lo - we -y i b

Puc. 4.26 Pasnu4Hele 8udbl WAANOYHbIX 2pubo8: 1 — besnbili 2pub; 2 — camaHuHckul epub; 3 — myxomop
naHmepHolt

Tun JlIuwanHuku (Lichenes)

Crpoenue TeJsia. Bo3pacT UmaiHUKOB cocTaiisgeT npubanusutensHo 200
MUJUTHOHOB JIET. TayyIoM JTUIIAaHHUKOB TIPEZCTABIIAET COO0OH CUMOMO3 MULIENTUS
rprbOB U KIJIETOK BoZiopocyiedt (puc. 4.27). I'pub obecrieunBaeT JTUIIIAHHUK BOZOH
¥ MUHEPATIbHBIMH COJIIMU, a BOJOPOC/I CHAOXKAIOT MTPOAYKTaMU (DOTOCHHTE3A.
[TpukperieHue JTUIARHUKA K CyOCTpaTy OCYILECTBIIAETCA IIyUYKOM rud rpubda,
HasbIBAEMBIX pu3oudamu. JIMIIAWHUKK pacIipOCTPaHEHBl BO BCEX OHOreorpa-
(bUUecKHX 30HaX, 33 UCKIIOYEHUEM MECT, 3aTPSA3HEHHBIX KOIOTHIO, KUCTIOTAMH,
CEPOBOZIOPOJIOM U APYTUMHU 3arPI3HUTEIIAMU.

PazmHoOKkeHHe. B 0OCHOBHOM pPasMHOXKAIOTCSA 8e2emaimueHo, C TIOMOLIIBIO
CIIENUATBHBIX 00pazoBaHui — copeduil win ududuil. Copeduu — MebyaHIIve
YACTUIIBI JIMITIAWHUKA, COCTOSIIITHE U3 OJTHOW WJIM HECKOJIBKUX KJIETOK BOZOPOCIIEN,
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OKPY>KEHHBIX TpubHBIME rrdamu. O6-
PasyroTcs 07, KOPKOY JIMIIIAaHHYKA, a Ha
TIOBEPXHOCTD BBIXOJIAT IIPU €€ Pa3phIBE.
H3uduu nMeroT Ty 3Ke CTPYKTYPY, UTO U
copeduu, OTTTUASACH HOPMOI U MECTOM
pacrosnioKeHus: — OyropyaTeIMU BBIPO-
CTaMU Ha BEPXHEH CTOPOHE CJIOEBUILIA.
PasHooOpa3ue JTUIIAHHUKOB.
Cpenu 2000 BUIOB JIUIIIAWHUKOB pas-
JIMYAIOT TPH OCHOBHBIX MOPQOJIOTHYE-  pyc, 4.27 CmpoeHue nuwaiHuka: 1 - 8000poc/u;
CKHX THIIA: KOPKOBble, PJIU HAKUNHble, 2~ 2pubbl; 3 - copedul
aucmosamole u kycmucmote (puc. 4.27). Kopkogble nmuinaiHuku (puc. 4.28-3)
HUMEIOT BT OYyTOpYaTOd KOPKU, KOTOPast IVIOTHO CPACTAETCS C CyOCTPATOM, TTPAKTH-
YECKH He OTIEJISISICh OT Hero. JIucmosamole muiaiHuku (puc. 4.28-1) ipencras-
JIAIOT COOOY TUTACTUHKY, ITPUKPEITIEHHBIE K CyOCTPaTy C IIOMOIIBI0 TPUOHBIX TH.
TasioMm Kycmucmbix JIUIIIAaHHUKOB COCTOUT M3 HUTEH U cTONIOUKOB (puc. 4.28-2),
OOBIYHO Pa3BETBJIEHHBIX M CPACTAIOLINXCS C CYOCTPATOM TOJIBKO OCHOBAHHEM.
3HaueHVe JIMIIATHUKOB B IPUPO/IE U B :KU3HU YeJIOBeKa. JIuai-
HUKH UCTIOJIb3YIOTCA KaK ChIPbE B PA3JTMUHBIX OTPACIIAX IIPOMBIIIEHHOCTH (bapma-
LIEBTUUECKOM, MUIIEBOH, XUMUUECKOH) 61aroziapsi TOMy, 4TO OHH 00pasyioT 60J1b-
ITI0€ KOJTMUECTBO XUMUYECKUX BEIIIECTB T107] HA3BAaHUEM AUUAUHUKOBbLE KUCAOMbL.
JIMIIIaAHYUKY CUUTAIOTCSA TUOHEPAMHE PACTUTEIBHOCTH, TAaK KaK OHU MIEPBBIMHU
TIOCEJIAIOTCA Ha MECTaX, He TIPUTOAHBIX IS IPYTUX KUBBIX CylecTB. [Tocpen-
CTBOM JIMIIIAWHUKOBBIX KUCJIOT, KOTOPbIe 00JIa/Ial0T KOPPO3UUHBIMU CBOHCTBA-
MU, JIMIIAWHUKU Pa3pyLIAlOT MOPOZEI, CIOCOOCTBYsSI (POPMHUPOBAHUIO TOHKOTO
TIOYBEHHOT'O CJI0S, HA KOTOPOM MOTYT 3aCeJIATHCS APYTHE OPTaHU3MBI.
Briarozaps cBoell BEICOKOM UyBCTBUTENIBHOCTH, JIMIIIAWHUKHN ABJIAIOTCA II€H-
HBIMH T10KAa3aTeJISIMU CTEIIEHU 3arPsA3HEHUA aTMOCQEDPDI U CTAOMTBHBIX DKOJI0-
TMYECKUX YCIOBUH. V3 JIMIIIAaWHUKOB T10JIy4aloT HAaTypasibHbIe KPACUTENH, AyXH,
AQHTUOUOTHKY, CITUPT. B XO3SHACTBEHHOM OTHOIIIEHUH OOJIBIIYIO POJIb UTPAET B
TYHJZIPOBOH 30HE 512€/1b, KOTOPBIM ITUTAIOTCA OJIEHH. B IyCTBIHAX BCTPeUaEeTCs JTH-
IIIAHHUK, CheJIOOHBIN U /IS YeJIoBeKa — MaHHA. HeKOTOpbIe BUBI JIUIIAHHUKOB
pacrpocTpaHeHbl Ha CTeOJIsIX JIEpEBLEB, HAHOCS UM BpE]I.

\

o

Puc. 4.28 Pasnu4Hbie 8udbl nuwatiHukos: 1 - aucmosameiti (Xanthoria parietina); 2 - kycmucmeiti (Usnea
hirta); 3 — HakunHot (Dimelaena ovina)
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Y3Hatime 6onbwe

BeweHka obbikHoseHHaA (Pleurotus ostreatus) — OTNWYHBIA UCTOY-
HVK 6enka, BUTaMuHOB rpynnbl B, a Takxke C, E, n D2, coeguHeHwin xe-
nesa, nopa, Kanbuua, Kanua. Mpu ynotpebneHnn BeleHOK CHIKaeT-
CA YpOBEeHb XofiectepyHa B KpOBW, HOpMmanusyeTca pfasneHue. OHu
obnagatoT 6aKTepULMAHBIMIA CBOMCTBaMM, CMOCOBCTBYIOT TaKXKe BblBOAY
13 OpraHn3Ma pagnoakTUBHbLIX BellecTB. [TOCKObKY nepeHocuT nepe-
nagpl Temnepatyp, TePnUT HEMOCTOAHHYIO BAXHOCTb U Jae neTHee
ocBeLleHye (B pasyMHbIX Npeaenax), BelleHKa NoAXoAnT ANnA AOMALLHEro
BblpaLUMBaHNA. [1nA 3Toro He06XOAMMbI: CMOPbI (MOXHO KynuTb B cneuu-
anv3MpOoBaHHbIX Mara3uHax), py/ioH TyaneTHol 6ymaru (6e3 Kpacutenei),
MoprotoBKa pyNIoOHOB 1 BblpallyBaHue rpn6os:

1. Haneiite B Kpy»KKy Bofly 1 BCKUNATUTE ee. 2. Y6epuTte 13 cepearHbl pyrioHa KapTOHHYIO TPYOKy.
3. Korpa Bofa 3aKUNUT, CHUMWTE KPYKKY C OTHA 1 onycTuTe 6ymary B BOAY, MPUAEPKMBas WUnuamu:
OHa [0/TKHa MOJSTHOCTbIO NPonuUTaTbcA BOAON. 4. [locTaHbTe PYNOH 13 BOAbl 1 MOMECTUTE ero Ha Ox-
na)kaaroLLyto NoACTaBKY UV APYryto NOBEPXHOCTb A4J1A MOCTENEHHOro OXNaXAeHUA N NOACbIXaHNA.
5. Korga oT pynioHa nepectaHeT uaTu nap, NoTporante YuCTbiMM pyKamu cepeauHy pynoHa. Ecnv Ha
OLLyMb OHA He CAINLLKOM ropsaYa, NepesioxkuTe pysioH B NIacTMKOBbIN NakeT. 6. HanonHute cnopamu
BELLEHKW cepefuHy pynoHa. 7. CTAHUTe KpasA NakeTa BOKPYr PyJIOHa 1 3aneyaTaiiTe nakeT Kpyrion
pe3vHKol. 8. [onoXuTte NakeT c pynoHOM Ha 6ntofo 1 nomecTuTe ero B npoxnagHoe (18-24 °C) npu-
TEMHEHHOE MeCTo, Hanpumep - B WKad. 9. B TeueHne Tpex Hefenb pysioH MOKPoeTCA 6enbiM rpub-
HbIM MULIENEM. B STOT MOMEHT MOXeTe MOMEeCTUTb MakeT C PYIOHOM B XONOANNbHUK ANIA CTUMYNA-
Lmm rpnba K nnogoHoLueHmio. 10. [locTaHbTe PynoH 13 XONOANIbHUKA U MOMECTUTE ero B XOPOLLO
OCBeLleHHOe MeCTO NpY KOMHaTHON Temnepatype. CHUMMTE C NakeTa Kpyriyto pPe3viHKY 1 OTKpolTe
naket, YTobbl BMycTUTb Bo3ayX. 11. B TeueHve Hepenn 13 pynoHa BblpacTyT rpmbbl, KOTOpble MOX-
Ho 6ypneT cobmpatb. Ecnv pynoH BbIrAAWT BbICOXLIMM, CMOYUTE €ro HeXJIOPMPOBaHHOV BOAON AnA
yBnaxHeHuA.12. MNocne cbopa ypoxas MOXETE 3aKpbITb MaKET 1 CHOBa OTMPaBWTb €r0 B TEMHOTY 1
NOBTOPATb 3TO 9-12 pa3s, NoKa PY/IOH NJIOJOHOCHT.

DopmMaTUBHbIN KOHTPOJb 3HAHU

1. [aiiTe 06bACHEHNE CJIeAyIOLWM NOHATUAM:
b, MULIENNIA, MIOA0BOE TENO, ack (@ackocnopbl), 6a3uamn (6a3uarMocnopsl), MOYKOBaHME.

2. Ha ocHoBe TeKcTa Ha3oBUTe Mo 3 06LWKX 1 NO 3 OTINUUTESIbHbIX MPU3HaKa MeXxay:
a) rprbamu 1 pacTeHvAMK: 6) rpyvbamu 1 >KUBOTHBIMM.

3. CpaBHUTE 3yUYEeHHbIe OTAENbl FPMOOB MO cneayoWrm Npu3Hakam:
a) CTpoeHue Tena; 6) 6ecrnonoe pasMHOXeEHNE; B) MOSIOBOE Pa3MHOXEHWE.

4. Boibepurte [1, ecnu yTBEpKAEHME NpaBUNIbHOE, U H — ec/in OHO HenpaBuibHOoe. ApryMeHTU-
pyiiTe cBOW BbIGOP.
M H TuwesapeHye y rpnbos MPOUCXOANT BO BHELLHEN cpefe.
M H CanpodutHble rpnbbl XM1BYT B CUMOMO3€E C KOPHAMM HEKOTOPbIX JepeBbeB.
1 H [IpoxK1 pa3mMHOXKaOTCA CMOPaMM.
M H BeuweHKa canpoduTHbI rpnb.

5. /306pasunTe cxemaTuyecku: a) MUKOpU3; 6) CMMOMO3 Y NLLIANHNKOB.

6. AprymeHTUpynTe nocaoBuLbl:
a) PacTyT, Kak rpubbl nocne AoXas; 6) NMWanHNKL — 3T0 6apOMETPLI MPUPOAbI.

7. N3yyeHune cnyyasn.
Bo ¢dpaHuy3ckom ropoae Junnb B 1900 rogy npowspactan 21 BUA NUWANRHUKOB, B 1952 nuub
2,a B 1970 HV oguH BUA. JINWANHWKK 1cYe3nn 1 13 Apyrix 6onblwmnx ropofos mupa. Mcxona w3
3TON MHOOPMALMN: @) Ha30BUTE MPUUMHBI UCYE3HOBEHWA NULLIANHUKOB; 6) 06BACHUTE MeXaHW3M
UyBCTBUTENBHOCTY NIMLWAMHMKOB K 3arpsA3HeHWio Cpefibl; B) MPeanoxuTe 5 Mep s BO3BPALLeHMA
NVWARHVKOB B BoMblUMe ropofa.

8. CocTaBbTe 6M3HEC-NJaH BblpalyMBaHus Cbefo6HbIX rpn6oB.

9. Co3pgaiiTe noctep c MepaMui NPodUNaKTUKN OTpaBAeHNA Fpubamu.
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Pactenud (Plantae)

Hapcteo Pacrenusa sxitodaer okosio 350000 BUIOB MHOTOKJIETOUHBIX OP-
raHNU3MOB, MIPUCIIOCOOUBIIMXCA K JKU3HU Ha cyte mouTd 500 MUJUIMOHOB JIET
ToMy Hazaz. OHU MPeNCTaB/IAIT 0co0y0 HOPMY KU3HH, 71 KOTOPBIX Xapak-
TEPHBI CJIEYIOMIe OCOOEHHOCTH: a) HAJTMUKE Y KJIETOK TBEPZION LIEJITIOI03HOH
CTEHKH, BBITIOJTHAOIIEN DYHKIINH 3alIUThI, BCACBIBAHUA U TPAHCIIOPTA BEIIIECTB.
COBOKYITHOCTD KJIETOYHBIX CTEHOK 0Opa3yeT BHYTPEHHHUH CKEJIET, MOMEPKHUBA-
IOITUH TeJIO PAaCTEHUA U IPUAAIOLINY eMy MeXaHU4eCKyto IPOYHOCTb. braroza-
PA KJIETOUHOHN CmeHKe OTMepIIINE KJIETKU IPOAOIKAIOT BBIIIOIHATE HEKOTOPBIE
dynkuNY; 6) aBTOTPOdHBIN cr1ocob muTaHus Oarozaps MPUCYTCTBHUIO B KJIET-
Kax XJI0podUsIIa; B) MPUKPETUIEHHBIN 00pa3 *KU3HU: pACTeHUA QUKCUPYIOTCS K
cybCTpaTy ¢ MOMOIIBI0 PU30UOB MM KOPHEH; T) peaklus Ha YCIOBUA CPEZBI
IIOCPEZICTBOM TPOIIM3MOB M HACTHH; 1) YepeIOBAHUE B )KU3HEHHOM IIHMKJIE Ta-
JIONAHON (raMeTodUT) U IUIUIOUAHOU (criopoduT) das; €) «3axBaT» HOBBIX
TEPPUTOPHUH ITOCPEZICTBOM CIIOP U CEMSAH; XK ) CIIOCOOHOCTE K ITOCTOSHHOMY POCTY.

B coBpemMeHHOM crcTeMaTHKe [1apcTBO PacTenus, caMbIMU [IPECTaBUTE b~
HBIMH SIBJISIOTCA OTAENBI0: MoxogudHbvle, [IanopomHukogudHbsle, X801iiHble 1
IToxpwvimocemennule.

Otaen MoxosupgHble (Bryophyta)

Otnen MoxoBuagHBIE BKIouaeT oxosio 20000
BUZIOB. MxXu — HeOOJIbIIINE BEYHO3EIEHBIE MHOTOJIET-
HUE PaCTeHUs, IPEIIIOYUTAIONINE YBIAKHEHHBIE Me-
CTa, OJJHAKO ITPOM3PACTAIOT M HA KAMEHUCTBIX CKJIO-
HaX rop, B IYCTHIHAX, Ha CyXUX OTKPBITHIX CKaJsax, B
TYH/ZIpe, HO HE BCTPEUAIOTC B MODSX, B JIEIHHUKAX, 3a-
COJIEHHBIX [T0YBAX.

Crpoenme. Teslo MXOB COCTOUT U3 JIBYX IIOKO-
JIEHWH, HAKJIa[bIBAIOIINXCS JIPYT Ha ApyTra U COTIOJ-
YUHAOIIUXCA: JOMUHUPYIOIero ramerodura (cob-
CTBEHHO MOX) U BPEMEHHOTO criopodura. [amerodur
muddbepeHIIMPOBaH Ha cmebeab, AUCMb U pU30ou-
Obl, KOTOpBIE 3aMelaoT Kopau (puc. 4.29). TIposo-
ZiAIas TKaHb pasBUTa c1abo MIu OTCyTCTBYeT (bOec-
cocyducmule pacmeHus), IO3TOMY MXH BCACHIBAIOT
BOZIy BCEH ITOBEPXHOCTHIO Testa. Crebesib HeceT opra-
HBI TI0JIOBOTO PA3MHOMKEHUsI — aHmepuoduu u apxe- Puc.4.29 Brewrud 6ud kykyuw-
2onuu. CriopobHT PasBUBAETCS HA TAMETODHTE U CO- 5 ot I puaoude; 2 ucm;

3 - cmebene; 4 - cnopogpopa;
CTOHUT U3 K0p0601ucu 1 HOJMCKU — cnopogﬁopa. 5-cnopozoH; 6 — kanunmpa
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Y3Halime 6os1bwie

MKu3HeHHbIN LMK MXOB. V13 cnop pa3BuBaeTcA BETBUCTasA HUTb — npomoHema (puc. 4.30), Ha Ko-
TOPOW 3aKNafblBaTCA NOYKN. V3 HYX pa3BumBatoTcA rametoduThl, Ha BEPXYLUKax KOTOPbIX 06pa-
3y0TCA MY>KCKI€e MOJIOBble OpraHbl (AaHMepuouu) N >KeHCKre (apxe2oHuu). B cnyyae ogHOAOMHbIX
MXOB aHTEPUANMN 1 apXEroHNM 06pasyroTcA Ha O4HOM PacTeHNK, a ABYAOMHbIX — Ha pa3HbIX. AH-
TepuanMmn UMetoT BUA NPOAONTOBATLIX MELLOYKOB Ha KOPOTKUX HOXKKaX. B HIX pa3BuBatoTca cnep-
Mamo30u0bl. ApXEroHUM NMOXOXNM Ha Konby € ANIVHHBIM ropnbIWKOM. B HUXKHe, B3gyTon Yactu,
TaK Ha3blBaeMOM OpIOLLIKe, HAXOAUTCA XKeHCKanA NoNoBas KneTka — Atiyekinemxa. MNpy co3peBaHnm
LelKa apXeroHny pacKkpbiBaeTCA 1 CNepMaTo30omabl, NPOHMKasA B HeE, ABMXKYTCA K ANLeKeTKe.
OauH 13 cnepmaTo3oufoB coeavHAETCA C ANLeKneTkon, obpasya 3uroty. M3 gunnovgHon 3u-
roTbl pa3BuBaeTcs OuNIOUOHbIl cnopopum (becnonoe nokoneHne) — Kopobouka (CNOPOroH) ¢
KpbllleyKol (Kanuntpa). BHyTpu Kopobouku obocobnseTcsa rpynna KneTok, U3 KOTopbix nocne
MEeNOoTUYECKOro AefleHns 13 aapa obpasyoTca Menkue 2ansioudHsle cnopel. Mocne co3peBaHnA
KOpobouKa BCKPbIBAeTCA M CNopbl BbiCbiNaloTcA. Yepes HeKOoTopoe Bpems OHW MpopacTatoT, U
LMK pa3BUTUA NOBTOPAETCA.

PoJib MXOB B IPpUPO/E U ;KU3HU YeJI0BeKa. BHelllHe MX1 HellpUBIeKa-
TEJIbHBI, HO HapsAJy C IPYTHMU PaCTeHUAMU YYaCTBYIOT B KDYTOBOPOTE BEILIECTB
U sHepruu B buocdepe. brarozaps Tomy, 4TO MXU HETTPUXOTJIUBEL K YCJIOBUAM

XKeHcKul eamemogum
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Puc. 4.30 Ku3HeHHbIU YUK/ KYKYWKUHA JIbHA
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CpeZbl, OHU PacIipoCTpaHeHb! Ha OelHbIX cyOcTpaTax, I7ie He MOTyT ITpor3pac-
TaTh JIpyTrye pacTeHusA. Mxu, Kak IIpaBUsIo, CPeZiN MIEPBBIX MOABJIAIOTCA Ha KaM-
HAX, ckayax. [TocremeHHO morubasi, OHU IIOJTOTABIMBAIOT MOYBY U APYTUX
pacteHuit. MXu ABJIAIOTCA OCHOBHBIMU KOMIIOHEHTAMHU PACTHUTEIBHOCTH HOJIOT.
Posnp 607I0T He orpaHHUUMBAETCSA TOJIBKO J100BIUEH Topda, MUCIIONIb3yeMOro /i
OTOIIEHUA, B KAYECTBE ChIPhS JIs1 XUMUUECKOH ITPOMBIIITIEHHOCTH, CTPOUTENTb-
HOTrO Marepuasa. BosoTo — 3T0 MecTo OOMTaHUSA MHOTHX BUJIOB JKUBOTHBIX U
pacTeHUH, pesepByap MUTbeBOM BOABI U PETYJIATOP IMAPOJIOTHUECKOTO PeKUMa
TeppuUTOpUU. BrinTeiBas, kak rybxa, aTMocepHbIe OCAIKU B TEUEHUE TO/Ia, MXU
TIOCTETIEHHO OTZAIOT MX MOYBE U BOAHBIM MCTOUHMKAM. OcyriieHue 60J10T BeZEeT
K OOJIBIIINM TIOTEPAM HE TOJIBKO JIJI UEJIOBEKA, HO U A1 IPUPOABI, TaK KaK IIPH-
BOZIUT K OOMEJIEHUIO PeK, I1aJIEHUIO YPOBHSA IPYHTOBBIX BOZI, Pa3PYyIIEHUIO LIEJTBIX
sKocucTeM. HerocpenicTBEHHO YesI0BEK UCIOJIb3YeT Majlo BUZIOB MXOB. Hamnpu-
Mep, TopdsaHON MOX, b6y1arozaps aHTUCEITUYECKUM CBONMCTBAM, IIPUMEHAETCA B
MeIUITNHE, UCIIONIb3YETCA TaK)Ke B KAUECTBE TEPMOM30JIATOPA B CTPOUTEIIBCTBE.

PazHooOGpa3re MOXOBHTHBIX

MoXOBUIHBIE TTOZIPA3ZIEIISTIOTCS Ha TpU Kitacca. HanboribIliee 3HaUeHE NUMEET
xace JluemocmebeavHble MxU.

Knacc JinuctoctebenbHble mxu (Bryopsida)

THUMUYHBEIM TIPEZICTABUTEIEM STOTO Kjlacca SABJISAETCS KYKYWKUH AEH
(Politrichum commune) — camMblii KPYIIHBIM CPEJIM MXOB, IIPOM3PACTAOIINX B
pecriybsuke. Y HETO JUTHHHBIY WIMHAPUYECKUY IPAMOH CTebesIb, TYCTO TIOKPHI-
TBIY Y3KUMHU U OCTPBIMH JINCThAMH, PACIIOJIOKEHHBIMU crinpabHo. K cyberpaty
NIpUKpervigerca pusonzamu (puc. 4.29).

Y3Halime 6os1bwie

B LeHTpe cTebna KYKYWKWHa JibHa pacnosioXxeH npoeso-

aﬂbuulj Ny4o0K, BHYTPU KOTOPOro Haxogutca kcusiema, co- Kopa
cToAWaA U3 OJIMHHbIX OMePTBEBLINX KNETOK C TOHKMMU
rnonepeyHbIM/ CTeHKaMW. DTV KheTKn obecneumsaioT npoeods-

BOCXOAALMNIA TOK 1 GYHKLMOHANbHO COOTBETCTBYIOT Tpa-  Wuli ny4ok
Xenpam cocyamcTbix pacteHuin. OT Kcunembl K nepudepui

cnegyoT 2-3 cnos KeTok, boraTbix 3epHaMun Kpaxmana, a 3nudepma
3aTeM ¢p105Ma, COCTOALLAA U3 XKMBbIX MPOLONITOBaTbIX Kie-

TOK, KOTopble 06ecneumBaloT HUCXOAALMIA TOK, ABNAACH

aHanoramu CUTOBUAHbIX Tpybouek. MpoBoaAwmMi Nyvyok Puc.4.31 [MonepeyHsiii cpe3
OKPY>KEH KNneTKaMu Kopsl 1 snudepmsi (puc. 4.31). cmeb6nA KyKyWKUHaA JlbHa

I pyTUM IIpeicTaBUTEIEM JIUCTOCTEOETBHBIX MXOB SABJIAETCS MOPPAHOU MOX
(Sphagnum acutifolium). O6anaet OBOJILHO BEICOKUM BETBSIIITUMCS CTEDIIEM,
TIOKPBITHIM MeJTKUMU OestoBaThIMU JiucToukamu (puc. 4.32). Ctebesb u JINCThs
TIOMHMO JKHBBIX KJIETOK COZIEP)KAT U OTMEPIIIHE, IPO3PauHble, ¢ HeOOJIBIIINMU
TIOpPaMH, HATIOJIHEHHBIMU BO3ZyXOM, OTUETO KaXKyTCs GETIOBATBIMH.
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Y3Hatlime 6os1bwie

CHapyxun ctebenb TopbAHOro mMxa 3aliuuieH 3nudep-
Mo, cocToAlen N3 OMepPTBEBLUUX KIETOK C YTOJLeH-
HbIMW CcTeHKamu. [log 3nugepmoli HaxoauTcA Kopd,
Hapy»Hbl CJION KOTOPOW COCTOWUT U3 OMEpPTBEBLUMX
KNeTOK, a BHYTPEHHU — N3 HECKONIbKUX CNOEB KNeToK
C TONCTbIMU CTEHKAMU, OKPALUEHHbIX B KOPUYHEBBIV NN
KpacHbll LBeT. LleHTpanbHas 4yacTb COCTOUT U3 KNeToK
NnapeHX1MMbl OTHOCUTESIbHO 6OMNbLLNX Pa3MepOoB.

Puc. 4.32 TopgpaHol mox

TopdsHON MOX PaCTET BEPXYIIIKOH cTebJIf, B TO BPEMS KaK HYDKHSASA €0 YaCTh OT-
MUPAET, BCACBIBAA BOZY U COXpaH:AA e€ noiroe Bpemsa. OTMepIIINe YaCTH MeJJIEHHO
pazsararoTes IIpU MajioM JOCTYIIE KUCTIOPOZiA U IpeBpaliatoTes B Topd. Ero kiietku
COZIEP’KAT BEILIECTBO cghasHo, 0bIIaaroliee aHTUCENTTHIECKMMHY CBOMCTBAMY, O71a-
roziaps yemy Topd UCIIOJIb3YETCA IJI1 OCTAHOBKU KPOBOTEUEHHA.

B nameli crpane mpouspacraer 143 Buza JTUCTOCTEOETBHBIX MXOB. BOJIb-
IIMHCTBO BHJIOB IIPEAINIOYHTAIOT BO3BBIILIEHHOCTH, IIPOU3PACTAIOT cpemu OyKo-
BBIX JIEPEBBEB. B 3aBUCUMOCTH OT 3aHUMAaeMOTO CyOCTpaTa, MXHU JIEJIATCS Ha JIBE
TPYIIIIBL: KOpKOBble (ATUMUTEL) U Ha3eMHble. DTTUGUTHBIE MXH PA3BUBAIOTCS HA
CTBOJIAX CTapbIX JIEPEBLEB, & Ha3eMHbIe 00Pa3yIOT CIUIOIIHON KOBEP Ha MOBEPX-
HOCTH ITOYBHL. 10 BHUZIOB MXOB, BCTPEYAIOIINXCS B HaIlleH pecrybIIiKe, HyKIa-
10TcsA B oxpaHe. OHM HaxXOZATCA HA TPAaHU UCUE3HOBEHUS, TIOSTOMY BHECEHBI B
Kpachyto kaury MoszoBel. XapaKTepHBIMU IS HALLIEH PECITyOIMKY SBIISIOTCS
CJIEYIOLIINE BUJIBI JIUCTOCTEOETTBHBIX MXOB:

— MOJIMTPUXYM OOBIKHOBEHHBIU (puc. 4.33-1). Obpasyer penKui KycT
BBICOTOH 5-8 cM. IlpennounTaeTr peakye jgecoHacKAeHNs, [IeCIaHNUCTHIE TTIOUBH,
KOPHEBYIO CUCTEMY JIEPEBBEB, 0OOUMHBI IOPOT;

— TOMAaJIOTEIIUYM MEeJIKOBHUCTHIN (puc. 4.33-2). I'yCcTol KyCT, BHICOTOM
5-8 cM, JKeJITo-3es1eHOro 11BeTa. [IpeArounTaeT CTBOJIEI ZIepeBbeB, KAMHU, CKaJIbI;

— aTpMXyM BOJTHUCTHIH (puc. 4.33-3). Kyct BricoTOH 1-8 cM. BeTpeuaercs
B Jlecax (T107] IEPEBBSAMM), 110 Oeperam pex.

Puc. 4.33 PasnuyHsie 8udbl Mx08: 1 —noniumpuxym o6bIKHOBeHHbIU; 2 — 20Masomeyuym WesaKosucmsit;
3 —ampuxym sosniHUCMbIl
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DopmaTUBHbIN KOHTPOJIb 3HAHN

1. [lanTe onpepfeneHne cneayowmnm NoHATUAM: COCYANCTbIE PACTEHNS, BECCOCYANCTLIE pacTeHMA,
AHTEPUANI, aPXErOHWI, rAMETODUT, CMOPODUT, TPOTOHEMA, PU30UbI.

2. AccounnpyinTe NOHATUA U3 ABYX CTONGUKOB.
A b
1. Kopoboyka co cnopamn
2. Cnopsl
3.3wurota
4. ApxeroHun
5. AHTepuani
6. Obecneumsaet poTocnHTE3

a) rameTopuT
6) cnopoduT

3. CocTaBbTe U3 NPeoXKeHHbIX MOHATUN IOrMYECKyIo Lienb (HeKomopsie NOHAMuUA Mo2ym 6bimb
UCNoJ1b308aHbLI NOBMOPHO), KOTOPasi OTOGParkana 6bl XKU3HEHHDBIN LMK/ KYKYLUK/HA JIbHA:
CNopa, ANLEKNETKa, My<CKOe pacTeHbULE, KEHCKOE pacTeHbULie, 3UroTa, NPOCTOe OMNOLOTBOPE-
HVe B BOfE, MPOTOHEMa, CNEPMATO30MAbl, MENO3, aHTEPUANIA, APXEFOHNIA, KanCyna CO CMOPaMU.

4. CpaBHUTE CTPOEHNe KYKYLUKNHa JibHa 1 TopdAaHoro mxa. Mpusegute 3 o6wmx 1 3 otAnum-
TeNbHbIX NX NPU3HaKa.

5.MpepnoxuTe: a) 5 AOKa3aTeNbCTB 3a M NPOTUB OCYLLIEHWA 60NOT; 6) HECKONBKO MPUMEHEHWI MXOB;
B) HECKOJBbKO BMAOB MXOB 13 KpacHowm KHur Pecnybnvkmu Mongosa.

6. OTO6pasuTe B BMAE CXeMbl NpUMeHeHUs Topda.

Otaen ManopoTHUKOBIAHbIE
(Polypodiophyta)

ITanopOTHUKOBUAHBIE SBJIAIOTCA CAMBI-
MH JPEBHUMHU COCYy[UCTHIMU DACTEHUSAMH, He
obpazyrommu cemsaH. M3BectHl okoso 12000
BUJIOB AIIOPOTHUKOB, PACIIPOCTPAHEHHBIX B TPO-
MIUYECKUX Y YMEPEHHBIX 30HaX. BOBIIIMHCTBO U3
HUX [PEANOYUTAIOT BJIAYKHBIE 3aT€HEHHBIE Me-
cra. BerpewatoTcss U BUZBL, afallTUPOBAHHBIE K
BOJIHOM CpeJie, HEKOTOPBle IIPOM3PACTAIOT Ha TO-
JIBIX CKasaX. B >KU3HEHHOM IIHKJIe JIOMHUHUPYET
CIOPOdUT, KOTOPHIH MOYKET OBITH MHOTOJIETHHM,
TPaBAHUCTBIM, PEXXE APEBOBUHBIM.

Crpoenue. Teno manopoTHuka anddepeH-
LIMPOBAHO HAa OPTaHbl: KOPHU, cmebenb 1 AUCTbS
(satiu) (puc. 4.34). Crebesb TAalIOPOTHUKOB yMe-
PEHHOH 30HBI — TOJICTOE IOZ[3eMHOE KOPHEBHUIIIE,
TIOKPBITOE UelllyHKaMu Oyporo 11BeTa — OCTaTKaMU

Puc. 4.34 BHewHuLli 8U0 My»CKO20
TIPOLVIONO/HUX JINCTBEB. KOPHEBUINE PUKPEILIA-  0onomuuka: 1 - npudamotmere
€TCA K II0YBE ITOCPENCTBOM IIPUAATOUYHBIX KOPDHEU.  KopHUu; 2 — KopHesuwe; 3 —ucm
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E>xeromHo pasBUBAIOTCSA HOBBIE JIUCTBS, KOTOPBIE REOROoR
MOTYT zocturath 10 30 M B JytuHY. BHauase oHu anudepma QACK
BaKPYUEHB! YJIUTKOOOPA3HO, MOCKOJIbKY HIDKHSA
CTOpOHA pacTeT OwICTpee, YeM BepxHsis. JIMCT co-
CTOUT U3 Yepelllka U IIePHUCTO-PAcCeYeHHOH I1a- 15
ctuHkY (puc. 4.34) v BHIIOMHSAET J1Be (YHKITUH: .6’.}*‘
doTocrHTe3 U criopoobpasoBaHue. Y HEKOTOPHIX
BUZIOB 5TH (DYHKIIUY BBITIOJTHSAIOT Pa3HbIE JIUCThSL.
Berpeuatotest v manopotHUKU ¢ MenkuMu (Canb-
BUHUA Naasarwasn) Wiv JeHTOBUAHBIMU (Qu-
AUMUC CKO.10NeHOPOBbliL) JIUCTBIMU, A B JINCTbSIX ~ Puc. 4.35 [lonepeyHeili cpes cmebns
HEKOTOPHIX BOJHBIX MATIOPOTHHKOB (A30.11a) pas-  MWHekoeonanopomeitia
BUBAIOTCS a30TUKCUPYIOIIHNE ITUaHOOAKTEPHH. Y
HEKOTOPBIX TPOITMYECKHUX BHZIOB OOJIBIITMHCTBO JIMCTHEB MMOXOXKKM Ha POra JIocs, a
HaXOJIAIITNECS Y OCHOBAHHUS 00Pa3yIoT «KapMaHbI», 3aTI0JTHEHHBIE THHUIOIITMMY Pac-
TUTEJTbHBIMU OCTaTKaMHU. HEKOTOPBIE TPOITMYECKHE U CyOTPOITMUECKHE BUIIBI IIPETI-
CTaBJIAIOT COOOH IEPEBBS, CTEOENTb KOTOPBIX, U3-32 OTCYTCTBHA KaMOUs, He pacTeT B
tommuuny (puc. 4.35). Ha Bepxy1iike cTebis pacrioyioykeH ITy4Y0K KPYITHBIX JTUCTHEB.
[TartopoTHUKY O6JIAZIAI0T MTPOBOZSAINIEN TKAHBIO — KCHJIEMOMW, COCTOAIIEH U3
Tpaxeus1, U GrI03MON — U3 CUTOBU/IHBIX KJIETOK, 0OPa3YIOIIHX POBOIAIIIHE ITYIKH.
Pa3mHokeHue. /[ MaropoTHUKOB XapaKTEPHO Yepe/IoBAaHUE JIBYX ITOKOJIe-
HUH: 6ecnoa1020 1 n0108020 (puc. 4.36). JletoM Ha TBUTBHON CTOPOHE JINCTBEB 00-
PasyIoTCs ITYyYKH CIIOPAHTHEB — COPYCbL, B KOTOPHIX PA3BHUBAIOTCS TATIOUITHBIE CNO-
pot (puc. 4.36). I1pu co3peBaHUM OHU TTOKUAAIOT CITOPAHTHUH M YHOCSITCS BETPOM.
B 61arompUsTHBIX YCTIOBHSX CIIOPHI ITPOPACTAIOT, 00pasyst 3apocmok (rametodur),

cnopel

L
S

@ npopacmatue cnop

9‘?1Q\ aHmepuouli
&5

cnepmamo3soud

3apocmok

/ V

apxeeoHuu

L

83pocneili cnopogpum
cnopogum Atyeknemka

Puc. 4.36 XKusHeHHbIU YUK MYy»CKO20 NanOpOMHUKa
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IIPUKPEIIEHHBIH K TTOUBE pHU30HAaMu. Ha ero moBepxXHOCTH Pa3BUBAIOTCS MYKCKUE
TI0JIOBBIE OPTaHbl — AHMepudulL, U KEHCKHe — apxe2oHuu. [10710BbIe OpraHbl MO-
TYT pa3BUBATHCS KAK HA OTHOM (OOOETIONbIE), TaK M Ha PasHBIX (paszIeIbHOIIONBIE)
ramerodurax. OIUIOZOTBOPEHHE ITPOUCKOAUT TOIBKO B KAIleJIBHO-KUIIKOH Cpere,
0becreurBalOIIeH MepeaBIKEHIE CIIEPMATO30MI0B K apXeroHui. [locrie ctiaHus
rameT oOpasyeTcs TUIUIONIHASA 3U20ma, 13 KOTOPOH pasBUBaeTcs cnopogum. Bua-
YaJsie OH CyII[ECTBYET 32 CUET 3aPOCTKA, a IT0CTIE PACKPBITHA JIUCTHEB [IEPEXOANT K Ca-
MOCTOATENIBHOMY 06pasy >KU3HHU. Takum 00pazoM, y arlopOTHHKA alUIoNAHAS CTa-
JTUST TIPEJICTABIIEHA CITOPOH, raMeTOMUTOM (3aPOCTOK), TAMETAHTUAMU (APXETOHUH U
AHTEPUIUK) U TaMeTaMu. [IUTIOUHBIMY SBJISIIOTCS 3UTOTA U CIIOPAHTHH.

MHoOTHe arlOpOTHUKY PA3MHOKAIOTCS U BETETATUBHO (KOPHEBUILIEM).

Posib ManOpoOTHUKOB B IPUPOJE U B :KU3HU YeJIOBEKA. 13 1pes-
HEUIINX JPEBOBUIHBIX IATIOPOTHUKOB 0OPa30BAIUCh 3aJIEXKH KAMEHHOTO YTJIA.
CoBpeMeHHbIE TATIOPOTHUKHM IIIMPOKO PACIIPOCTPAHEHBI 10 BCEMY 3€MHOMY
1apy, SBJIASACh KOMIIOHEHTOM PpAa3/IMYHBIX BKOTOIIOB: ITyCTHIHb, OOJIOT, CKaJ,
OKYJIbTYPEHHBIX T1071el. HEKOTOpbIE BUIIBL UCITONIB3YIOTCSH KaK JIEKAPCTBEHHBIE U
JIEKOPATHBHBIE PACTEHU.

Pa3sHoo6pa3une nanopoTHNKOBUAHbDIX

B Harelt pecrry6tpKe MporuspacTaioT 16 BUZIOB TATIOPOTHUKOB, CPEZTH KOTOPBIX:

— KocmeHey pyma nocmeHHasn (puc. 4.37-1). PacteT B 3aTeHEHHBIX Me-
cTax, Ha CKasIaX, [IPEAIIOUNTAasA KUCIIbIE TTOUBLL. JIMCThA IBOAKO-, 4 Y OCHOBAHUS
KOPHEBHUII[A TPOsAKOIIeprCTEIE. VX aytmHa BappupyeT ot 3 70 20 cMm. PasMmHOXkaeT-
ca pparMeHTaMu KOpHeBUIlA. JleKOpaTUBHOE PACTEHUE;

— AUCTMOBUK CK010NeHOPosblil (puc. 4.37-2). B oTiudue OT APYTHX [1aI10-
POTHUKOB, JINCTOBAs IIACTHUHKA LeJTbHasA U AyinHHast (20-60 cm). [IpenmnounTtaer
3aTeHEHHBlE MECTA, II[eJIU B CKaslax. JleKopaTUBHBIN BUJI, IPUMEHAETCA U B Tpa-
IULINOHHON MenninHe. BHeceH B KpacHyto kHUTY MoJiIOBEL;

— MHO20pA0HUK wunosamyilil (puc. 4.37-3). KopHeBuIIle KOPOTKOE U OZIPEBEC-
HeBITIee. JIMCThA NOCTUTaOT 1 M B /THHY. [Ipe/ilounTaeT BIaykKHbIE I0YBbL, OOTaThle
ryMycoM. PacTeT mooinHouKe win rpynmnaMu. Baecen B KpacHyto kHUTy MOJOBHL.

(- . . ~a -
Puc. 4.37 lpedcmasumesniu NnANOPOMHUKO8: 1 — KOCMeHey, pymad NoCMeHHAs; 2 — IUCMOBUK CKOJIoNeHOpo-
8bil; 3 — MHO20pAOHUK WUNo8amsoll
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DopmMaTUBHbIN KOHTPOJSb 3HAHU

1. llaniTe onpepaeneHne cnepyoWmnmM NOHATUAM: 3aPOCTOK, COPYCbl, COCYANCTbIE PACTEHUSA, rame-
TOPUT, CMOPOPUT, KOPHEBMLLE, CIOPAHTUN.
2. Bbibepure [1, ecnu yTBep>KAeHNE NpaBwiIbHOE, U H — eci OHO HenpaBuUIbHOE.
AprymeHTupyiite cBoi Bbi6op.
M H B>MW3HEeHHOM LMKse NanopoTHMKOB NpeobnafaeT raMeTopuT.
1 H TlanopOTHNKM NPUKPENAAIOTCA K MOYBE C MOMOLLbIO PU30MAO0B.
M H [ameTodUTOM NANOPOTHMKOB ABAAETCA 3aPOCTOK.
M H BeretatMBHOE Pa3MHOXeEHME NManopPOTHUKOB OCYLLECTBAAETCA GparMeHTamM1 KOPHEBMLLA.
3. Metog 6 lNMouemy?
- [Moyemy MONOAbIE NUCTbA MANOPOTHUKOB CBOPAYMBAIOTCA B BUAE YIUTKI?
- Moyemy NMCTbA NANOPOTHMKOB BbIMOAHAIOT ABOMHYI0 GyHKLMIO?
- Mouemy AnA ONNOAOTBOPEHMA NAaNOPOTHVKaM Hy»KHa BOAa?
- MoyeMmy y NanOPOTHMKOB POCT CTEOA B TOALWMHY TUMUTUPOBAH?
- Moyemy peBOBVAHbIE MANOPOTHUKM BCTPEYAIOTCA TOMBKO B TPOMMUKAX 1 CyOTpONMKax?
- [oyemy BO3MOXHO NepeKpecTHOe OMIOA0TBOPEHME MeXAY 3apOCTKamm?

4. CpaBHuTe otgenbl MoxoBugHbie 1 NanopoTHNKOBUAHbIE U NepeyncnnTe 3 CXoacTBa u 3
oTANYMnA.

5. CocTaBbTe U3 MPeASIOKEHHbIX MOHATUAN JIOTMYECKYIO Lienb (HEKOTopble MOHATUS MOTYT
6bITb 11CNOJIb30BaHbl MOBTOPHO), KOTOpas oTo6parkasna 6bl XKU3HEHHDI LMKI Y MY»CKOro
nanopoTHUKA, NCXOAA U3 CrIOpP: CMOPbI, 3UroTa, 3aPOCTOK, MAaNOPOTHWK, aHTEPUAWIA, aPXErOHNI,
CMopaHrni, AMLEKNeTKa, CNepmMaTo3ouns, ONnoaoTBOPEHNE, MEO3, SMOPUOH.

6. Mepeuncnnte cTpyKTYypbl rameToduTa n cnopodura.

7. MpepnoxuTte: a) CNUCOK Npasui (He MeHee 5) AN NpeAoTBPaLieHNA MCUYEe3HOBEHWA BAOB Narno-
POTHWKOB, BKNtOUEHHbBIX B KpacHyto KHury Pecnybnvkin Monaosa;
6) 06NacTN NPYMEHeHWA NanoPOTHNKOB.

Otaen XBoitHble (Coniferophyta)

XBOWHBIE, BO3PACT KOTOPBIX COCTABIIAET IIPUOIN3UTENTEHO 350 MUJUTHOHOB
JIET, OTHOCATCS K TPYIIIIE TOJIOCEMEHHBIX, OTJINYUTETbHOH 0COOEHHOCTBIO KOTO-
DBIX ABJIAETCSA 00pa30BaHHUE TOJIOTO CEMEHH, He 3aK/TIOUEHHOTO B IIJIOZ,

CrpoeHue Tesa. XBOWHbIEe IIPE/ICTABIEHbl UCKIIIOUNUTENIBHO JIPDEBECHBIMU
dbopMaMu: 3TO JIepeBbsi, KyCTaPHUKH, peske — JTuaHbl. CTebesib pacTeT B TOJIITHUHY
6raroziapst kaMbuio. EKerosiHble MPUPOCTHI IIPEICTABIIEHBI B BUZIE TOIUYHBIX KO-
et VI3 TIPOBOAAIINX 37IEMEHTOB UMEIOTCS TPAXEUAbI U CUTOBUIHbIE TPYOKH 6€3
KJIETOK-CITyTHUII. BeTBieHue 1moberos MOHOTIOAMAIBHOE: TI0 Mepe TIPUOJIVKEHUS
K BEPXYIIIKe TOOETH CTAaHOBATCA Kopode. TakuM 06pa3oM, KpOHa JIEPEBHEB UMEET
dbopMy KOHyca C IITUPOKHUM OCHOBAHHUEM. Y OOJIBIITMHCTBA JINCThSI BEUHO3EJIEHEIE,
WTOJIbUATBIE, IOKPBITEIE KYTHKYJIOH, 10/ KOTOPOK PacHOIOKeHH! 1-3 105 TOJICTO-
CTEHHBIX KJIETOK, IPUJIAIOIIUX JIUCThAM CHeU(PUUIECKYTO KeCTKOCTh. Y CThHLIA 110~
TPy’KeHbI B MAKOTh (Me30H/UT) JIUCTa. B KOpe U B UT0JIKaX UMEIOTCA CMOJISHbIE
KaHaJIbI, cozieprkaliiye a3brUpHbe Macyia, CMOJIbl, 6asib3aMbl, UCIIOIb3yEMBIE B ITPO-
M3BOJICTBE PA3JIMYHBIX CHHTETUYECKUX BellecTB. KopHeBas cricrema y OObIINH-
CTBA BUJIOB CTEP)KHEBAS, C XOPOLIO PA3BUTHIMU OOKOBBIMU KOPHAMH.
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PasmHo:xkxeHHne nosaosoe (ceMeHamu). CeMeHa Pa3BHUBAIOTCA Ha YEIIyAX
’KEHCKUX IIUIIEK. Y OOJIBIITMHCTBA XBOMHBIX IIUIIKH DPa3JIeIbHOIIONbIE, MYJHC-
CKUe ¥ JMceHCKUe, PACTIONIO’KEHHbIE Ha OJTHOM WJIM Ha PA3HBIX IepeBbsx. OIblie-
HUe IIPOMCXOZIUT C ITIOMOIIIBIO BeTpa. YepeioBaHUe [TOKOJIEHUH COKpallléHHOoe. B
LIMKJIe PA3BUTHA ITpeobiiaziaeT cnopodum, Myxrcckoll 2camemodum penyupo-
BaH JI0 NbLAbYEB020 3ePHbIUKA, & JKEHCKUH — 10 2an/10u0H020 IHOOCnepma.

PoJib XBOMHBIX B IPUPO/IE U B }KU3HU YeI0OBeKa. COBDEMEHHBIE XBOH-
HBIe IIIMPOKO PacripoCTpaHeH k!, 06pasys B HEKOTOPBIX TeorpacdryecKux 30Hax 00-
IIIUPHBIE JIeca, MECTAMU COCTOSAIINE U3 OFHOTO BUZA: NUXMbL, eAl, AUCTMEEeHHU-
Ubl, COCHbL. JIpeBecrHA XBOMHBIX UMEET IPAKTHUECKOe 3HAYEHUE: UCIIOIb3YETCs
KaK CTPOUTETBbHBIN MaTEPHUATT U CHIPbE VTSI MHOTHX OTPACIIER ITPOMBIIIITIEHHOCTH.
Hanpumep, U3 COCHOBOH ZIpEBECHHEI [10JTy4Yat0T UCKYCCTBEHHBIH 11IEJIK, a U3 eJTU —
6ymary. XBOUHBIE BBIIENIAIOT (DUTOHITUIIBL, KOTOPBIE YHUUTO)KAIOT MUKPOOPTaHM3-
MBI, TT0O3TOMY IIPOTYJIKU B XBOMHOM JIECY TIOJIE3HBI /71 37I0POBbA.

Y3Halime 6osbwie

PaccmoTpum pa3mHOXKeHMe XBOVHbIX Ha MprMepe COCHbI (puc. 4.38). BecHoln y 0cCHOBaHMA MONO-
[blX N06eroB 06pa3syoTCA My>KCKME LMLKW XXenTo-3eneHoro ugeTa. Ocb WuLleK NOKpbITa YeLlyi-
KaMW, y OCHOBaHMA KOTOPbIX Pa3BMBAOTCA ABa MblfibLEBbIX MELIOYKa, B KOTOPbIX B pe3ynbraTe
Melo3a 06pasyloTca raniongHble Myxckue 2camemocgumel (MbinbLeBble 3epHa). Kaxaoe nbinbLe-
BOE 3€PHO UMeeT Mo ABa BO3JYLUHbIX MELLIOYKA, O6NIeryaioLmx nepeHoc nbiibLbl BETPOM. MNbinb-
LieBOe 3ePHO COAEPXKUT ABE KNETKN: U3 OQHON NPY OMblfieHNY Pa3BMBAETCA NblibYyesas mpyoka,
a 13 gpyron, nocne eé geneHus Haasoe, obpasytoTca 08a cnepmus.

Ha BepxyLukax Apyrvx noberos Toro e fepeBa 06pasyoTcs XXeHCKMe WNLIKN KPacHOBATOro LiBETa.
Ha ocu winiek pacnonoxeHbl MenKkre NOKPOBHbIE YeLLYIKY, a B UX NasyxaX — CeMeHHble Yellyu C ABY-
Ms CeMANoYKamu. B pesynbrate MenoTnyeckoro aenieHnsa MaTePUHCKON KNETKM-CMOPbI, B CEMAMNOYKe
obpa3ytoTca yeTblpe Meracrnopbl. /13 ogHOM pa3BrBaeTCA XKeHCKNI rameToduT (S3HROCNEPM), coaep-
»KaLumm ABa apxe20HUSA (MeHCKMIA NONOBOW OpraH), OCTalibHble TPU AereHeprpyIoT. B Kaxkaom apxero-
HIM COAEPXKUTCA MO OfHON Aliyekiemke. Ha BepXyLLIKe CeMANOYKN UMeEeTCA 0TBepCTUe (MKponune).
Mpwr co3peBaHMM MblfibLia YHOCUTCA BETPOM Ha XEeHCKMe WWNLWIKK, Fae NoAXBaTbIBaeTCA Kannen ry-
CTON XunakocTu. Nogfcbixasn, OHa BTArMBAET NblibLy Yepes MUKPONUe B CeMANOYKY: MPOVNCXOANUT
onbineHne. ObpasyeTca NblnbLeBas TPyOKa, KOTOpas pPacTeT B CTOPOHY apXeroHus, TpaHCNopTH-
pys cnepmum K atyeknemxe. OQUH cnepMuin csiusaemcs C ANLEKNETKON, a APYron — 0ezeHepupy-
em. OT onblieHnsA [0 OMIOA0TBOPEHUA NPOXOANUT 18 MecALeB. V3 onnoaoTBOpeHHON AlLeKneT-
KU (3UroTbl) pa3BMBaAETCA 3apo0bill, @ U3 CEMAMOYKN — cemMs. [0CKOIbKy 3aBA3b OTCYTCTBYET, ceMsA
ocTtaeTcA rosibiM. CemeHa co3peBaloT Ha BTOPOW rof nocine onnogoTsopeHus. Mpu npopactaHmm
CeMsH 3apoAplll NUTaeTcA 3a CYET ranouAHOro SHAoCNepMa.

Pa3Hoo6pa3une XBOWMHDbIX

XBoliHbI€E — camasg MHorourcieHHas (0xoso 700 BUZOB) U IIIMPOKOPACIIPO-
CTpaHeHHas IpyIIa roJIOCEMEHHBIX. BOJIBIITMHCTBO U3 HUX — BBICOKHUE JIEPEBbA,
HMHOT/Ia OTPOMHBIX Pa3MepoB, okuBarortue 1o 1000 siet u 6oriee. B ceBepHOM 10~
JIyIIapyuy XBOWHBIE 06pasyioT caMyio OOIINPHYIO Ha3eMHYI0 SKOCUCTEMY — XBOH-
Hble Jjleca. XBOWHBIE, IIPOM3PACTAIOIINe TaM, KIaCCUDULIUPYIOTCA B 3aBUCHMO-
CTH OT (DOPMEI U Pa3MEPOB JINCTheB (Urosok). Hampumep, y cocHsl (puc. 4.39-1)
OHU JUTMHHBIE U CTPYIIIINPOBAHKI 110 2-3 Wik 5, y enu (puc. 4.39-2) Uronku Ko-
poTkHe U boJiee OCTpHIe, y TYH, KHIIapUca U JIOXKHOTO KUITapHca JINCThs IIpeBpa-
TUJIUCH B YEITYHKHU.
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Puc. 4.38 Xu3HeHHbIU YUK COCHbI

CyI1lecTBOBaHHE XBOMHBIX B CYPOBBIX CEBEPHBLIM YCIOBHUAX ODECTIEUMBAETCS
panoM mpuctiocobsenud. HamprMep, BETKH UX OIyIeHBl BHU3, B pe3yJibTa-
Te Uero MaJIaloIUH CHeT He MOBPeXKaeT UX. JIUCThbA, BUION3MEHEHHbIE B UTJIBI
Y 4YelIyHKY, IIPOIIUTAHbl CMOJION, KOTOpas 3alllUIIAeT KJIETKHU OT 3aMep3aHusl.
Bo/IBIIIMHCTBO XBOMHBIX YCTOUUUBEL K BETPY, IIOTOMY UTO APEBECUHA COZIEPKUT
BJIACTUYECKHE BOJIOKHA, UTO [TO3BOJISIET UM U3TUOATHCS M HAKJIOHATHCS, HE JIOMa-
sCh. Y MHOTHX BUJIOB, TAKUX KaK TUTAHTCKAs CEKBOMWA, KpacHas CEKBOMA, Oeras
cocHa 1 60JIBITIast COCHA, KOpa YCTOWYHBA K MOKapaM, KOTOPBIE PETYJIIPHO CITy-
YaIOTCs B XBOMHBIX Jiecax. HeKOTopble ZiepeBbs N3BJIEKAIOT MOJIb3Y OT OKAPOB: Y
OJZIHOTO U3 BUJIOB COCHBI IITUIIIKK PACKPBIBAIOTCS TOJIBKO IIPU BBICOKUX TeMIIEPa-
Typax. Tak Kak XBOWHbIE BCETZA 3eJIEHBIE, OHU CITOCOOHBI K (DOTOCUHTESY U POCTY
Ha MPOTAKEHUHN BCETO T'0JIa, UCIIOJIb3Ys IIPU 3TOM MaJible KOJIMYeCTBA CBETOBOU
sHepruu. KopHU XBOMHBIX IEPEBBEB He MTPOHUKAIOT ITTyOOKO B 3eMJIIO, TaK KaK
6ostee r1yOOKHE CJIOU MeP3JIbIE.

B Monnose npouspactaioT 30 BUAOB JIEKOPATUBHBIX XBOUHBIX, CPEJIU KOTO-
DBIX COCHQ, eab, NUXMa, AUCME8EeHHUYA, Mys, Muc 1 Jip.
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Puc. 4.39 Pa3zHoobpa3sue xeoliHbixX: 1 — COCHA; 2 — e/lb

(DopMaTVBHbIN KOHTPOSIb 3HAHWI

1. JanTe onpepeneHvne ceayowmnm NOHATUAM: TO/1I0CEMEHHbIE, I'aMETOd)I/IT, CI'IOpOd)l/IT.

2. CpaBHuTe oTgenbl [lanopoTHUMKOBUAHbBIE 1 XBOWHbIE MO clieayowemMy anroputmy:
a) MPOAOKUTENBHOCTb KU3HW; ) POCT CTBOMA B TONWMHY;
6) popma CyLiecTBOBaHWA; 1) Pa3MHOXeEHWE.
B) HanMyme NPOBOAALIMX MyTel;

3. Bbibepure [1, ecnu yTBepKAeHWE NpaBuibHOE, U H — ecnmv oHo HenpaBuibHoe. Ecnn Bbi6pa-
nu H, npepnoute npaBuibHbIi BapUaHT.

H Y XBOWHBIX MblIbLIEBOE 3€PHO — 3TO MY»KCKOW raMeTopuT.

H OnbineHve y ronocemeHHbIX aHeModubHOE.

H CocHa — 0fHOAOMHOE pacTeHue.

H Cnepmwun OBWraloTca K ALEKNETKE NO MbibLEBON TPyOKe.

H CemdA y XBONHbBIX 3aLMLEHO MAOLOM.

I3 333

4. AccounnpyiiTe NoHATME U3 ABYX CTONIGVKOB.
A b
1. ApxeroHni
2. Anueknetka

a) rametopuT 3. DHOocnepm
4. B3pocnas cocHa
6) cnopodut 5. 3apoppbi
6.3urota

7. MNblnbLeBble 3épHa

5. CocTaBbTe N3 Npefno’KeHHbIX MOHATUI NOrMYeCKyIo Lienb (HeKOTopble NOHATUA MOTyT O6bITb
Mcnonb3oBaHbl NOBTOPHO), KOTOpas oTob6parkasna 6bl >KN3HEHHbIN LMK Y COCHbl NCXOAA OT
cemeHu: & rameTodut; @ rameTopuT; SMEPUOH; B3POCOE pacTeHME; OMIOAOTBOPEHME; OMbIEHVE;
Cem#; CnepMuu; NblbLEBanA TPYOKa; KEHCKINE LNLWIKM, MYKCKIE LMLKW,

6. N3yueHne cnyyan. O6bACHWTE, Nodvemy NOAAM C PECMMPATOPHbBIMY 3a60N1eBaHVAMI PEKOMEHTY-
€TCA NPOXMBaTh B MeCTax, rae NpeobnafjaloT XBOMHbIE neca?

7. MpepnoxunTe NpoeKT paLoHanbHOro NCMOJIb30BaHNA POXKAECTBEHCKNX EMNOK.

8. MoproToBbTe NMCbMEHHOE COO6LLEHME Ha TeMy: «Porb XBOVHbIX B NPUPOAE U B XKN3HY YenoBeka.

9. -'-Il": [E MpoaHanusmpyiite NpeasoXKeHHoe BUAEO 1:
— cfienanTe nNpe3eHTaLmio PasHoobPasnA rofoceMeHHbIX;
— Ha30BUTE NMPUMEHEHWA FONOCEMEHHbIX B HATYPUCTCKOWN MeAMLMHE.
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Otaen okpbiToceMeHHble, unu LiBeTko-
Bble (Antophyta, unu Magnoliophyta)

OTanYuTeaAbHbIE 0COOEHHOCTH MOKPBITOCEMEHHBIX. fBIISIIOTCS ca-
MBbIMH MOJIOZIIMH Ha3eMHBIMHU PACTEHUSAMU, UX BO3PACT COCTaBIIsIET OKOJI0 150
MWIJIMOHOB JIET. B HacTosiIiee BpeMst U3BECTHO OKOJIO 250 THICSY BHUZIOB TIOKPHI-
TOCEMEHHBIX, KOTOPBIE UTPAIOT JTOMHUHHUPYIOIIYIO POJIb B 0OpPa30BaHUU PaCTH-
TEJILHOTO ITOKPOBA 3eMJTH. JTa poJib 00YCIOBJIEHA PSJIOM IIPOTPECCUBHBIX MOP-
dosornueckux N3MeHeHHH, BOSHUKIIIUX B TTPOLIECCE DBOJIIOITMOHHOTO Pa3BUTHSA,
TaKWX, KaK a) pazHooOpa3ue KU3HEHHBIX (OpPM — JIPEBECHBIE U TPABSHUCTHIE;
6) mosiByieHue 1BeTKa (puc. 4.40) xak opraHa I10JIOBOTO Pa3MHOKEHUS; B) Ha-
JINYME B IIBETKE 3aBs3U, KOTOPast MIPEIOXPAHsIET CEMSIIOUKN OT HEOIATOIIPUIIT-
HBIX YCJIOBUH cpezibl. VI3 3aBsi31 pa3sBUBAETCs IVIOZ, KOTOPHIM 3aIIUINAET CeMe-
Ha, PA3BUBIIIMECS W3 CEMSIIOUEK; T) IBOMHOE OIJIONOTBOPEHNE, braromapst 4emy
B ceMeHax 00pasyeTcs AUIUIOWAHBIA 3apOABII U TPUIUIOHUIHBIA SHIOCIIEPM;
I1) PemyKIus TraMeTopHUTa: KEHCKHUH raMeTOMDUT IIPEACTABIIEH 3apOIBIIIEBBIM
MEIIIKOM, COCTOSIIIIUM U3 8 KJIETOK, & MY»KCKOH raMeTOQUT — IbLIbLIEBBIM 3€PHOM;
€) XOpOIIIO pa3BUTAas IIPOBOZAIIAs cucTeMa. Kermema, TOMHUMO TPaxeul, Coziep-
JKUT COCYIBI, @ CHTOBHUIBIE TPYOOUKH TTOEPKUBAIOTCS KIIETKAMH-CITyTHUIIAMH,
HaJTMYMe KOTOPBIX YIIy4IraeT 3pdEeKTHBHOCTb HUCXOISAIIIETO TOKA.

[ToKpBITOCEMEHHBIE, B 3aBUCHMOCTH OT aHATOMO-MOP(hOJIOTHYECKUX 0COOEH-
HOCTeH, ZIeJIATCS Ha 2 K1acca: Ha 08Y00AbHbIX 1 00HOOOAbHDLX.

OIlbIJIEHVE

nelnbyesasn
mpy6ka

/ \\
N 306436

Ol1/104OTBOPEHUE

nblbyesble  3penpg A0po chepmus
X 3€pHa necmuxk
$ mempade! Nbistbyessix
00 3épeH
S 3apodbiw
5 () @ P
3 @ @) Poseumuenvibyessix MbYUHKG
t 8 3epeH CEMA
mezacnopa NbIbHUK
®/ mempaabl MbIYUHKA (
\Meeacnop — ‘ /
mosnodol %
necmuk () = 4@

MPOPACTAHUE
3apodbiLLIesbILl MewoK LIBETOK

Puc. 4.40 Xu3HeHHbIU YUK NOKPbIMOCeMEHHbIX pacmeHul
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Knacc [isyponbHbie (Dicotyledonae)

OmauuumenvHble Npu3HaKU 08Y00abHbLX (puc. 4.41): 3apoabIiil 0OBI-
HO COZIEPYKUT ZIBE CEMSZIOIH; JIUCThsI IIPOCTBIE HITH CIIOJKHBIE, aCTO C YEPEIIKOM,
TIPUJTUCTHUKAMU; YKUJIKOBAHHE [TEPHUCTOE WU MAIb4aToe; CTebesb TPaBIHUCThIN
WIN OZIPEBECHEBILNH, CIIOCOOEH K BTOPUYHOMY YTOJIIIIEHHIO; IIPOBOZSIIIINE ITyd-
KU, UMeIOIIe KaMOUH, OTKPBITOTO TUIIA, PACTIOJIOXKEHEI B IIEHTPe CTeOIA WU B
BUJIE KOJIbIIA; KOPHEBAS CUCTEMA CTEPIKHEBAsS, CMEIIaHHAsA WX BETBUCTAs; 11Be-
TOK TISITU- WJIN YETHIPEXJIOTIACTHBIH (1IBETOK TETpaMepa).

cema00/18 /

Puc. 4.41 OmnuyumenvHbie ocobeHHOCMu 08Y00/bHbIX

PazHooOpasue aBy 10 IbHBIX

ITOT Ky1acc 0xBaThIBaeT 0kosio 180 ThiC. BUZIOB U cBhIlle 325 ceMeliicT. Ha Tep-
PUTOPUHU HaIlleH PecITyOTUKY IITUPOKO ITPEJICTABIEHB! CIIEYIOIIHE CEMEUCTBA.

CemeiictBo Po3onBerHblie (Rosaceae) HaCUUTHIBAET OKOJIO 3 THIC. Ipe-
BECHBIX U TPABIHUCTHIX BUZIOB. JIMCTBS IIPOCThIE UITH CJIO’KHBIE. POpMysIa 1TBeT-
Ka: %é? Y9, JI, T_TI_. Ilmom — KOPODOOYKa, OpelIeK, KOCTSIHKA WX JIOXKHBIN (16710~
KO, 3eMJyiHMKa). CeMs yacTo 6e3 sHzocrepMa. MHOTHE BUJIBI UMEIOT OTPOMHYIO
XOBSIACTBEHHYIO [IEHHOCTb.

IIpedcmasumeanu: a6.a0ms, epywa, atisa, pabuHa, 6OAPbLIWHUK, MAAU-
Ha, excesuka, wunosHuk (puc. 4.42).

CemeiictBo BoGosbie (Fabaceae). TpaBsHUCTHIE U JpPEBECHBIE PACTe-
HUS CO CJIOKHBIMH JIMCTBAMU. Ha KOPHSAX UMEIOTCs KITyOeHBbKH C a30TPUKCH-
pyfominMu 6akrepusaMu. LIBetkn oboerorele, cBoeobpasHble. PopMyra LBETKA:
) g? 9,7, Ty, 4 11, Tlmon — 606. Cemena 6e3 sHIOCTIEPMA, 3aPOZBILI C XOPOLLO
pasButeiMu ceMsizionamu. Cpemu 6060-
BBIX MHOKECTBO IIEHHBIX KYJIbTYPHBIX,
KOPMOBBIX M JIEKAPCTBEHHBIX PACTEHHH.

IIpedcmasumeau: ¢acoaw, cos,
2opox (puc. 4.43), xaesep, suka, ue-
Yyeguya, akayus v nip.

CemeinicrBo ITaciaenosbie (So-
lonaceae). TpaBel, pexe TMONYKYy-
CTApHUKU W JIMAHBI, IIIUPOKO PACITPO-
CTPaHEHEL B TEIUIBIX perHoHax. JIncToa Puc. 4.42 BHewHuli 8ud, ysemok, naoo u oua-
IIPOCTBIE, OUepenHble. [[BETKU TPyOUa-  zpamma yusemxa wunosHuka
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TBIE WJIM KOJIECOBUJIHBIE, ODOEIIOJIBIE,
OZTMHOYHBIE UM COOPAHBI B COIIBETHUS.
dopMmyna IBeTKa: %gﬁ f ) P AR U B
[Tnox — xopobouka win sroga. Ceme-
Ha C BHZI0CTIEpMOM. [TacyieHOBEIE ITpH-
MEHSIOTCA KaK MUIEBBIE (KapTOesTb,
TOMAThl, OaKIa’KaHbI, TIEPELL), HIEKO-
paTtuBHBIE (TIeTyHMs, Tabak) U JieKap-
CTBEHHBIE (ypMaH, Tabak) pacTeHuUs.

IIpedcmasumeau: mabak, Oyp- Puc.4.43 Brewnuii eud, ysemok, nnod u dua-
MmaH, benena, kapmogpenn (puc. 4.44), PamMausemiazopoxa
nacaex, nepeuy, momamowl, baxknaxca-
Hbl, NeMYHUS U IP.

CemeiictBo CIIO:KHOIIBETHBIE,
unu Acrpossbie (Compositae, vnu
Asteraceae). Kpymnneliee cemeli-
cTBO, 0bbenuusmoiee oxkosio 20000 Bu-
JIOB, TJIaBHBIM 00pa30M TPaBSIHUCTHIE
pacrenus. Jluctes mpocteie. Crebers,
JICThSI ¥ KOPHU POy ITUPYIOT JIATEKC,
Macsid, CMOJIAHMCTHIE BEIECTBA, KaY-  Puc.4.44 BHewHuti 8ud, ysemok, nnod u dua-
uyk. LIBeTku (puc. 4.45) cobpaHbl B CO-  2pamma yeemka kapmocgens
L[BETHE KOP3UHKY. [1710/1 — ceMsAHKa ¢ ITyIKOM BOJIOCKOB Ha TOHKOH HOKKe. Cpezu
CJIO>KHOIIBETHBIX — MaCTHUHBIE (TIOZICOJTHEYHUK ), OBOIIIHBIE (JIATYK OTOPOIHBIH),
JIEKAPCTBEHHBIE (PDOMAIIIKA, ITHKMA, KAJIEH Y 1a), IEKOPATUBHEIE (aCTPa, XpU3aH-
TEMa), KOPMOBBIE (TOITMHAMOYD) PaCTEHUS.

IIpedcmasumeau: nodconHeuHux, acmpa, 2eopa2uHa, 8acunex, Aonyx,
Mambv-u-mauexa, pomMawka, 00y8aHUuK, NOAbIHb U JIp.

Y3Hatime 6os1bwie

Oco6eHHOCTM LIBETKOB CNIOXKHOLBETHbIX. Yallueuka pefyLipoBaHa 1 umeet ¢opmy rpebHa nnm
OBaJIbHOW MOMOCKN. BEHUMK COCTONT 13 NATU CPOCLIMXCA NIENECTKOB. M0 CTPOEHNI0 BEHYMKA pa3-
NNYAIOTCA CnegyoLne TUMbl LUBETKOB: (puc. 4.45):

a) mpy64yamele — nenecTky CPOCIMCh B bonee-MeHee ANNHHYI0 TPYOOUKY € 5-10 3yburKamu, ofrHa-
KOBbIMM W11 Pa3HbIMM MO ANMHE, OTAANEHHbIMY ApYT OT Apyra. ®opmyna usetka:t- O Y JI.T M,
6) A3b1YKOBbIE — HMXKHASA YaCTb BEHUMKa B HopMe Tpy6OuUKy, HO 6onee KOPOTKOW, YeM y TpyOUaTbIX.
3aKaHuMBaeTcA MATM3y6YaTbIM -

otrnéom. Dopmyna ugemka:
T S?qw”(OS—?)T(mn(o); : e 7 S
B) BOPOHKOBUOHble — 6ec- % g p ; iy C 3 -\\'.\Q o
nosible, BEHUYMK paclUMpeH B 7 b
BEPXHe YacTn 1 3akaHuuMBa-

e

ercA 5-10 3yQunkamu. QopmMyna  pyc. 4.45 PazHoo6pasue ysemKos c/10XHOUBeMHbIX pacmeHuli:
usemka: *Q Y_, 1. T M. 1 — mpy64yamele (60052 Kontoyuli); 2 — KONoKobYamele (8acuniék);
3 - A3bI4K08bIE (00YBAHYUK)

110 Mmaga IV. CnuctemaTtka OpraHn3mos



Knacc OgHoponbHble (Monocotyledonae)
OmauvuumenvHble NPU3HAKU 00HOO00AbHBLIX (puc. 4.46): 3aPOIIBILIT UMEET
TOJIBKO OZIHY CEMSIIOJIIO; JIUCThSI ITPOCTHIE, Oe3 UepeliiKa U IMPYTUCTHUKOB, YaCTo C BIa-
TJTHILEM; KIWIKOBAHUE TApJUIETIbHOE WIN JIyrooOpasHoe; cTebesb TPaBSHUCTHIM,
HepasBeTBJIEHHBIH, YaCTO BHJIOM3MEHEHHBIH B JTyKOBHIIBI HJTH KITYOHH; IIPOBOZSALIIVE
ITyYKH 3aKPBITOTO THIIA, 6e3 KaMOust, pa3bpoCcaHbI 10 BCeMy CTebJTr0; KOPHEBAS CHCTe-
Ma MOUKOBATas; [IBETOK TPEXWIEHHBIH, PEKe IBYX- WJIN YeThIPEXWIEHHBIN (puc. 4.46).

cema00/a

Puc. 4.46 Omnau4umesnoHble 0cO6eHHOCMU 00HOO0/IbHbIX
PazHooOpa3ue 0HOT0IbHBIX

Kitacc ofTHOZIOJTBHBIX 1IBETKOBBIX PACTEHUN 00benuHAeT O0KosIo 80 CeMeNCTB U
6oree 60000 BUZIOB. DTO MIPEUMYIIIECTBEHHO TPABAHUCTBIE PACTEHUSA, IPEBECHBIE,
KYCTapHUKOBBIE, JIMAHBI ¥ STTH(UTE] BCTPEYAIOTCS JIUIIE B TPOITUKAX (0aMOyK, TaTb-
Ma, aj103, opxuzesa). MHOTHE OTHOMOJIbHBIE BEMYT BOAHBINA 00pas3 *KU3HU (PIECTH,
pOro3), OKOJIOBOZHBIH (JacTyxa, OeJIOKPBUILHUK, aup), HEKOTOPHIE JKUBYT B KDOHAX
JlepeBbEB Kak 2MUbUTH (OpXUZIEH, XIIOPODUTYMBL). B Ky1acce 0IHOMOTBHBIX MHOKE-
CTBO KPAaCHBO IIBETYIIMX PACTEHUH, IIIUPOKO ITPEJICTABIIEHHBIX B KOMHATHOM HJTH
CafIoBOM IIBETOBOZICTBE (TJIaZMOJTYChI, HAPITUCHI, THMAITMHTEI, UPHUCHI, TIOJIbIIAHbL),
DS BUZIOB BHIPAIIMBAIOTCS KaK JIEKOPATHBHBIE M3-3a2 KPACHBBIX JINCTHEB, CTEOIIEH
(TpazeckaHIIvs, MOHCTEPA, (DUIIOZIEHAPOH, CIIAPsKa, araBa, ajiod). MHOMKECTBO OHO-
JIOTIBHBIX KyJIbTYpPHBIE PACTeHUsT — XJIeOHBIE 371aKU, a TAKKe JIyK, UECHOK, aHaHac,
caxapHBIF TPOCTHHUK, MAJTbMBI — (DMHUKOBAS, KOKOCOBAs, caxapHas U Zp. B Harei
pecry0JIiKe HauboJIbIIIee paciipocTpaHeH e UMEIOT JIuetiHble Y 3aakosble.

CemerictBo JInwnerinsbie (Liliaceae). MHOTOMIETHYE TPAaBhI C KOPHEBHUIIIAMUY,
JIYKOBHUIIAMH, PEKE IPEBOBUIHBIE (FOKKA, aJ103) PACTEHHUSI, TPOU3PACTATOIITHE B TETI-
JIBIX ¥ YMEPEHHBIX 30HaX. JIUCTBA ouepenHble. [IBETKM OMUHOYHBIE WTH COOPAHEI B
corBeTHs (KUCTh, 30HTHK, KoJtoc). I1nonm — kopobouka vy sirofa. K vinedHbIM oT-
HOCSATCS LIEHHBIE IIPOZIOBOJILCTBEHHBIE paCTeHUS (JIyK, YECHOK, CIIapsKa), IEKOPaTHB-
HbIE (THAITMHTBL, JIMJTHH), JIEKAPCTBEHHBIE (JIAH/IBIII, KyTIeHa, BOPOHUH I71a3).

IIpedcmasumeanu: uepemuia, 4ecHoK, AYK, auaus, aaudsviu (puc. 4.47-
A), puaaxa, mwoavnau (puc. 4.47-b), sopoHuil 2aas3, c0N0MOHOBA NEUAMb,
NOOCHEeNCHUK U JIp.

CemeticTBo 3iaaku (Poaceae, v Gramineae). Tpasel, pexe JIpeBoO-
BuziHble (baMOyku). KopHeBas cucrema MoukoBatasi. Cteberb (COTOMUHKA) He-
Pas3BETBIEHHBIN, TIOJIBIM BHYTPH, 32 UCK/IIOUEHHUEM KyKYpY3bl U TTpoca. JIUCThs
JIMHEHHbIE, IJIMHHBIE U Y3KUe, C ByIaraiviieM. LIBeTkr 00oerosble, pexe pas-
JIeJTbHOTIONEIE (Y KyKYPY3bl). [IOKPOBEI ITBETKA PEYIIMPOBAHBI UJIK BOBCE OTCYT-
CTBYIOT B CBSI3U C OIBLIEHUEM KX BETPOM. TBIYMHOK BCETO TPH. I1€CTUK COCTOUT
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13 2-3 TI0Z0NTUCTUKOB. [IBETKM cOOpaHbl B COIBETHSA: MeTeska (OBEC), CIIOXK-
HBIH KoJtoc (Tmenunia) (puc. 4.48), mouarox (Kykypysa), cynaTaH (TUModeeBKa).
[Tnox — 3epHOBKA. K 3/1aKOBBIM OTHOCSTCS BAXKHBIE IS YeJIOBEKA KYJIBTYPHBIE
pacreHus, 0ObeIMHEHHBIE B POJIBI ITIIIEHUIIA, POXKb, PUC, SUMEHb U JIP., 4 TAK)KE
KOPMOBBIE (JIMCOXBOCT, TUMO(EEBKA).

IIpedcmasumeau: 6ambyk, KyKypyaa, caxapHwvlii mpocmHux, puc, Ko-
8bL1b, MuMogeeska, 08ec, 08CAHUUA, NWeHUYA, nblpell U Ip.

*

Puc. 4.47 JlaHowiw (A): Puc. 4.48 CmpoeHue coysemus u ysemka nwieHu-
1 — KopHesuuwje; 2 — ni100d; 3 — ysemok 8 paspese ybl: A — konocok; b - duazpamma usemea; B — cmpo-
TionenaH (b): eHue ysemka: 1 — mel4UHKA; 2 — pelsibye; 3 —3a8A3b;
1—nyKkosuua;, 2 — ni00; 3 - ysemok 8 paspese 4 — konocosas yewyuka; 5 — apucm; I — pacmexue;

[ - konoc; E - nnoo 3epHoska

DopmMaTUBHbIN KOHTPOJSb 3HAHN

1. Jante onpepeneHve cneayoWmm NOHATUAM: OMblIEHNE, MOKPLITOCEMEHHbIE, COLIBETUE, OQHO-
LOMHbI€, IBYIOMHbIE PACTEHNA, MPOCTbIE 1 CIIOXKHBIE NIUCTbA, IPEMepHbIe PACTEHVIS, OAHONETHYE,
[BYNETHME, MHOTONIETHUE PACTEHWA.

2. CpaBHUTE XBOWHbIE 1 MOKPbITOCEMEHHbIE PACTEHMA NO ClieyioLwemMy anropuTmy:
a)NPOAOIKUTENBHOCTL XKIM3HY; 6) dopMa CyLLIeCTBOBaHWA; B) MPOBOAALLME CUCTEMBI; ) OpraHbl pas-
MHOXEHWS; [1) ONNOACTBOPEHNE; €) HaNMuUMe M0Aa; ) OMbIIEHNE; 3) UHTEHCUBHOCTb GOTOCMHTE3a.

3. MpuBeanTe Nnprmepbl pacTEHNIA, OT KOTOPbIX B MULLE NCNONb3YIOTCA:

a) KNy6Hw; 6) NYKOBMUA; B) NUCTbS; I) NIOA; €) CeMeHa.

4. HasoBuTe nuwwHee. AprymeHTMpynTe CBOM BbiGop.
a) MomMmKIop, FOPOX, KapTodesb, Tabak;

6) KneBep, akauus, NosbiHb, FOPOX;
B) UECHOK, NYK, UV, KYKYpPY3a;
) MOLCONHYX, MOSbIHb, TabaK, POMaLLKa.

5. Ha3oBwurTe: a) [Ba BMAa PACTeHWA C Pa3HbIMI TUMamy Pa3MHOXKeHUs; 0) 3 cemMeincTBa pacTeHuH,
BKJTIOYAIOLLMX TOSIbKO TPABAHNUCTbIE GOPMBI.

6. 06bACHUTE: a) POSIb UCMAPEHNA B KU3HWU PACTEHWIA: 6) MEXaHV3M MCMAPEHNS; B) MOYeMy PacTeHNS
B OTKPBITOM FPYHTE HY>KHO MOAMBATL YTPOM U BEYEPOM.

7. CocTtaBbTe Nporpammy no 3awute pacteHun 3¢pemeponaoB COrnacHo aNropuTMy:

1) 3 BMAa pacTeHu 3GeMeponaoB; 2) apean PacnpoCcTpaHeHus 3TUX BUAOB; 3) MpakTUJeckue aen-
CTBVS: 4) MAPTHEPCTBO C MECTHOW afMUHUCTPaLMEN; 5) MeTombl GOPMUPOBAHMS SKOMOTNYECKOro
MbILUNEHMA Yy HaCceneHuaA: 6) MMYHLIM NPUMEP NO 3alLWTe OKPYKatoLLen cpeabl.
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CyMMaTUBHbIVN KOHTPOJ1b 3HAHN

1. llanTe onpefeneHne cnepyloWwmmM NOHATUAM:
a) TannoduTbl, KOPMODUTLI, aHEMODUIbHBIE PaCTEHMA, CMOPODUTHBIE PACTEHWS;
6) Np1BEAMTE NPUMEPI N1 KaXXA0ro MOHATUA.
2. HazoBuTe nuwiHee. AprymeHTUpYTe CBOI BbIGOP.
a) NanopOTHMK, COCHa, akaLlus, ropox;
6) Tabak, NTOM1AOP, YECHOK, BaknaxaH:
B) BULHSA, AONOHA, KYKypy3a, Cl1Ba;
r) HOY30pUs, XIaM1MAOMOHaAa, MONIOYHOKMCTIbIE GaKkTepUY, améda.
3. HasoBuTe TUMbl ONJIOLOTBOPEHNSA Y:
a) pacTeHun (NpvBeamTe MO OAHOMY NMPUMEPY);
6) XMBOTHBIX (MpYBEAMTE MO OAHOMY NPUMEPY).

4, CpaBHI/ITe YKN3HEHHbIN UMK KYKYLWKWHa JibHa U MY>XCKOIro nanopoTHUKa. HasoBuTte no 3
oT/INYNA N CXOACTBA.

5. My>KcKoii nanopoTHUK BKNoUYéH B KpacHyio kKHury Pecny6nukn Mongosa. MNpegnoxure 3
Mepbl 3al41Tbl JAHHOTO BUAA OT MCYE3HOBEHMA.

6. HasoBuTe 2 cocyaANCTbIX pacTeHs, KOTOpble pa3MHOKaloTCA NO-pa3HOMY.

7. 06bACHNTE, NOYEMY MOKPbITOCEMEHHbIE PAacTyT HAMHOro 6bicTpee, YeM rofioceMeHHble (B
cpepHem no 50 cm B rop). NMpuBeauTe 3 aprymeHTa.

8. HasoBuTe:
1) TUMBI WALEK Yy COCHOBBIX; 2) TUMbI ramMeT, 06pa3yIoLLMXCA B LWKLLKAX COCHbI; 3) CTRYKTYPY WNLLKK,
B KOTOPOW1 pa3BMBaeTCA Cems; 4) COCTaBHble CMOPOdUTA COCHBI.

MKusotHble (Animalia)

O60man xapakrepucruka. [lapcrso 2KuBoTHblie BrTI049aeT 3-4,5 MITH.
BUZIOB MHOTOKJIETOYHBIX OPTaHU3MOB. CHCTEMATHUECKOE TIOJIOKEHHUE KUBOTHO-
TO OIIpeZIEIAETCS Ha OCHOBE (DYHITaMEHTAIbHBIX IPU3HAKOB.

— Tun cummempuu. KuieqHooy0CTHEIE U UIVIOKOXKHE UMEIOT paduanbHyo
CHMMETPHIO TeTia (Yepes MX TeJI0 MOKHO ITPOBECTH HECKOJIBKO ITJIOCKOCTEH CUMMET-
pun). JI7a OCTaTbHBIX KMBOTHBIX XapaKTePHA OUaamepanbHas CUMMETPHS, TaK
KaK Yepe3 UX TeJI0 MOYKHO IIPOBECTU TOJIBKO OZIHY IJIOCKOCTb CHUMMETPHUH.

— Xapaxmep noaocmu meaa (IIpOCTPAHCTBO MEXKIY CTEHKAMU TeJa U
BHYTPEHHUMH opraHamiu). [1oyocTe Tesia MoKeT OBITh NepeuvHOlL, KaK OCTATOK
6J1acTomesis, U 8MOPUYHOlL, Ha3bIBaEMOU Ue10MoM. BropuduHas 1mostocts obpa-
3yeTcsl U3 Me30/IEPMBL M UMeeT COOCTBEHHYIO CTEHKY. Y HEKOTOPBIX >KUBOTHBIX
TI0JIOCTD TeJIa CMeIIaHHasA (MUKcoyeny), Kak pesysibTaT CJIUAHUA B OHTOTEHese
[IEPBUYHOU U BTOPUYHOM II0JIOCTEN.

— ITpoucxodcdenue pomosoil noaocmu. B 3aBUCUMOCTH OT ITPOUCKOK-
JIEHUS POTOBOU II0JIOCTH, JKUBOTHBIE JIEJIATCSA HA IEPBUYHOPOTHIX U BTOPHY-
HOPOTBIX. Y nepeuuHopomuix 0J1acTOIOP MIPEBPAILAETCS B POTOBOE OTBEPCTHE
B3POCJIOTO KUBOTHOTO. B ciyuae emopuuHopombix (UIJIOKOXKHE, XOPIOBBIE),
6J1aCTOTIOp 3apacTaeT WK IIPEBPAILIAETCA B aHATIBHOE OTBEPCTHE, A POTOBAS I10-
JIOCTB B3POCJION 0COOM BOBHUKAET BTOPUUHO, ITyTEM BBIIIAUNBAHUS SKTOIEPMBIL.
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— Qucao 3apodvlutessbix aucmkos. I'yOKY U KUIIEYHOIIOJIOCTHBIE UMEIOT
ZIBa 3aPOABIIIEBBIX JIUCTKA (9KTO- U BHAOJIEPMY) U TTO3TOMY Ha3BIBAIOTCS O8YX-
CAOUHbIMU. Y BCEX OCTAIBHBIX JKMBOTHBIX MMEETCS M TPETHH 3apOZBIIIEBBIH
JINCTOK — ME30/IEPMA, ¥ OHU Ha3bIBAIOTCS MPEXCAOUHBIMU.

— Haauuue eHympeHHe20 ckeaema. ;KUBOTHBIe, JIUIIIEHHBIE BHyTPEHHe-
ro cKesteTa (TyOKH, KUIIETHOIIOJIOCTHBIE, TUIOCKHE, KPYTJIBIE U KOJTbUAThIE YUEPBH,
MOJUTIOCKH, YJIEHUCTOHOTHUE U HUTJIOKOXKHE) OOBEINHSIOTCS B IPYIIITY 6ecno3eo-
HOUHbLX. J]719 XOPIOBBIX (JIMUMHOUHOXOPZOBEIE, HecueperTHble U T0O3BOHOYHEIE)
XapaKTepHO HaJINYHe BHYTPEHHEro CKeJleTa.

— Hcemounuk aHepauu. B 3aBUCHMOCTH OT UCTOYHHKA TEIJIOBOM SHEPTHUU Pas-
JIMYAIOTCA 9K30MepMHble U SHOOMEPMHble KUBOTHBIE. DK30TEPMHBIE, HA3bIBA-
eMble TaKKe IOHMKWIOTEPMHBEIMH, WM XOJIOJHOKDOBHBIMH, IOJIy4aloOT TEIUIOBYIO
SHEPTUIO 13 BHEITHEH Cpeibl, T03TOMY TEMIIepaTypa KX Tesla HerocTosHHad. K Hum
OTHOCATCS OECTIO3BOHOYHBIE Y HEKOTOPBIE TIO3BOHOYHBIE (PBIOBI, aMbubun 1 pert-
THINHN). [ITULIBI 1 MJTEKOTTUTAIOIIHE — SHAOTEPMHBIE (TOMOHOTEPMHBIE, UJTH TETLIIO-
KPOBHBIE) *KUBOTHBIE. OHU TIOAZIEPKUBAIOT ITOCTOSHHYIO TEMITEPATYPY CBOETO TeJia
3a CUET COOCTBEHHON SHEPTHH, HE3aBUCHMO OT TEMITEPATYPHI OKPY>KAIOIIIEH CPEJIBL.

Tun KnweyHononoctHble (Coelenterata)

KunreuyHomosiocrapie — Oec-
TI03BOHOYHBIE JKUBOTHBIE, OOUTATETH
MOPEH 1 OKEAHOB, PEYKE — IMPECHBIX BOJ.

Crpoenue Tesa. Teno wumeer
PaUaAIbHYI0 CUMMETPUIO, V CHUIITUYNX
dbopM — B BHZIE MEIIIKa, OTBEPCTHE KO-
Toporo (pomosoe omeepcmue) OKpy-
JKEHO BEHUYHKOM IIyTIAJIENT JIJIS 3aXBaTa
numy. [1oJIocTh Melllka Ha3bIBAETCs
2acmpanvHotl. CTeHKa MEIKa COCTO-
UT U3 JIBYX CJIOEB KJIETOK: BHEWHE20
(3KTOZEPMBL) U 8HYMpPeHHe20 (5HIO-
nepmel) (puc. 4.49). Mexxny HUMU 3a-
JIeraeT MeKKJIETOUHOE BEIIECTBO — Me-
302161, B BUJIe TOHKOU TUTACTUHKY WJTH
CTYZEHUCTOrO C/I10S. KUIETKH SKTO- W puc. 4.49 MpodonsHeiii cpes mena zudpei:
SHIIOAEPMBI AUMdEPEHIINPOBAHHEL. B 1 -23kmodepma; 2 - mesoenes; 3 - sHO00epma;
SKTORepe MeonCA omiten G- (M e e
MBIILIEYHbIE KJIETKH, MHTEPCTULMAIID- 7 nuuwa cudpel (dagHus); & - wynansya; 9 - pomo-
Hble, CTpeKaTesbHble (KHUZIOOJIACTHI), —60e omeepcmue; 10 -~ nodowsa
HEPBHBIE U 1I0JI0BBIE (puc. 4.49), a B SHIIOZIEPME — STTUTETUATIBHO-MBIIIIEYHBIE 1
JKkeJie3ucThie. Knemku axmoodepMut 06pas3yioT ITOKPOB (SIIUTENHNH) Tesla, a 9HOO-
depMbl — 00ECTIEUNBAIOT BHYTPUKJIETOYHOE TTHITIeBapEHUE. I3 HHTEPCTHUIINATIb-
HBIX KJIETOK UM HEPEHIIUPYIOTCS OCTaTbHbIE TUIIHI KJIETOK.
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Y3Halime 6osbwie

CTpekaTenbHble KneTku (KHugobnactbl) (puc. 4.50), Kak npaBuio, HaXoAATCA B SKTOAEpPME Luy-
naney. OHY YMeIOT Kancyny € ANO0BUTON »KUOKOCTbIO, BHYTPW KOTOPOW HaXOAMTCA NOMas HUTD,
CKpYY€eHHas B CNupaJib, @ Ha MOBEPXHOCTY — YYBCTBUTESIbHBIN BONIOCOK. Mpu pasfpaxeHun HATb
MOJIHUEHOCHO BblOPaCbIBAETCA HapY»Ky, BOH3asACb B XepTBY. AAoB/TbIe BelecTBa Mo NpoCcBeTy
HUTW NOCTYNALOT B TEJIO0 XKEPTBbl U NapanusytoT e€. KHnpobnact Mcnonb3yeTcs ToNbKOo OAUH pas.
Ha ero mecTe 13 nHTepCTULManbHbIX KNETOK Pa3BMBAETCA HOBasA KieTka.

IImrtanne. IlurtaloTcss B OcC-
HOBHOM MEJIKUM [JTAHKTOHOM

(puc. 4.49). TlepBeIl 5Tal MUITEBA-
DEHUSA — BHEeK/1emouHblll, IIPOUC-
XOJIUT B TacTPaJIbHOHM IIOJIOCTH IIOZ
nevicTBHeM PepMEeHTOB, BBIIEIAEMBIX
JKEJIEBUCTBIMU ~ KJIeETKaMH. BTopoi
3Tall BHYMPUKAETNOUHDII — B KJIET-
kax ¢ paronurapHoi dpyHkunen. He-
TiepeBapeHHble OCTATKU MUIIN BbIZE-
JIAIOTCA 4epe3 pOTOBOE OTBEPCTHE.
I[blxaHI/Ie. ,Z[bILLIaT BCCH TOBEPX- Puc. 4.50 TpuHyun ¢hyHKYUOHUPOBAHUSA KHUOO-

HOCTBIO T€Jla PaCTBOPEHHBIM B BOLE  Gpacmoe: 1 - kancyna; 2 - cmpekamesnoHas HUMb;
KHMCJIOPOAOM. 3 — uyscmeumesibHbIl 80/I0COK; 4 — Xepmead

HepBHasa cucrema nuddysHoro tumna. ['nzipa pearnpyer Ha BHEIIIHNE pas3-
ZIDAKUTEITN COKPAIIIEHUEM TeJla HJTH LIIyTIasiell.

PasmHuo:xeHue 6ecno.oe (II0YKoBaHUEM) U N01060€.

PoJib KMIIIEYHOIIOJIOCTHBIX B IPHPO/IE U B :(KU3HU UesioBeKa. Ciiy-
JKaT MUILEeN N1 APYTUX OPraHu3MOB, GUIBTPYIOT BOAY. VI3BECTKOBBIN CKEJIET
KOPaJIJIOB UCIIOJIb3YETCA /171 UBTOTOBJIEHUA BOAAHBIX PUIIBTPOB, JI71A HINTHU(OBa-
HUsA IIPeZIMETOB U3 JIepeBa U MeTalla.

Pa3Hoo6pa3une KNWeYHONOTIOCTHDbIX

Ku111e9HOII0I0CTHEIE TIPECTABIEHBl OPraHU3MaMU, CUITbHO OTJTMYAIOIIMHU-
CsI TI0 BHEIITHEMY BUZLY — noaunamu u medysamu. [T0JIUIIBL BEAYT IIPUKPEILIEH-
HBIM WJIM MaJIOTIOZIBWKHBIM 00pas3 JKU3HU, a MeAy3bl CIIOCOOHBI K aKTHBHOMY
nBrKeHU0. OCHOBHBIE KJIACChl KUIIIEUHOIIOIOCTHBIX: I'udpoudusle, Cyugouo-
Hble 1 Kopannosvle noaunbt.

Knacc T'uapougnsie (Hydrozoa). O6benuHsIeT NPUMHUTUBHO OPTaHU30-
BAHHBIX IIOJTUIIOB U Meay3. [IpeicTaBUTeIEM 3TOTO KJIacca sIBJISIETCS NPecH0800-
Hasa 2udpa (puc. 4.49). E€ nunuHaprUyecKoe Teslo gocturaetr 1-1,5 ¢cM B THHY
BMECTe CO IIyTaIbliaMu. Ha 0ZIHOM KOHIIE TeJla PACIIOIOXKEH POT ¢ 5-12 IIyTasib-
[IJaMH, Ha JPYTrOM — «IIOZIOIIBA», C IIOMOIIBIO KOTOPOH OHA MPHUKPEIUIIETCS K
cyberparty. T'uzpa ob61aziaeT BEICOKOM CIIOCOOHOCTRIO K PereHepariyu. Jletom pas-
MHOKa€eTCst OECIIOBIM IIYTEM, OCEHbBIO — IOJIOBBIM. SBJIsieTcs: repMadpPOAUTOM
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C TIEPEKPECTHBIM OIUIOZOTBOPEHUEM.
[TonoBele keTKU AUPQEPEHIIUPYIOT-
Cs U3 UHTEPCTUITHATIBHBIX: U3 KJIETOK,
pacIIOJIOKEeHHBIX OJIMIKE K IIOJIOIIBE,
PasBUBAIOTCA SHIIEKJIETKH, a U3 TeX,
yTO OJIMIKE K TIepelHel YacTu Tesla, —
criepMmatos3ousbl.  [locsie  OrIomoTBO-
perus ruzpa morubaer. BecHol wu3
OTJIONOTBOPEHHBIX SUIEKIIETOK PA3BU-
BAIOTCS HOBBIE THPHI.

Kiaacc Cuudougnsie (Scypho-
zoa) OOBENWHSET KDPYITHBIX MEIy3
(puc. 4.51), oburaromux B Mopsx. Teso
nMeeT GOPMY K010K0AA WIN 30HMU-
Ka, TI0 KpasiM KOTOPOTO CBUCAIOT IITy-
nasplia.  J[MameTp  KyroJsia-30HTHKA
BapbUPYET OT HECKOJIBKUX CAHTHUMET-
poB 710 1-2 MeTpoB, a Ilynasnblia MOTYT
nocrurate 10-15 wmetpos. I[lnaBaer,
OTKDBIBAasl M 3aKphIBas B0HTUK (peak-
THBHOE ABMKeHUeE). [T0o Kparo 30HTHKA
pAacCIIOJIOXKeHBl ponaauu, CouepKariye
opa2aHbl pasHosecus (CTAaTOLIUTHL), U
CBETOUYBCTBUTEJIbHBIE TJIA3KH, ITOMO-
ralIlre KOHTPOJIUPOBATE TOJIOKEHUE
TeJIa B IIPOCTPAHCTBE.

Meny3sl — paszieNIbHOIIONBIE KU-
BOTHBIE. PasBUTHE TIPOUCXOIUT C
yepeZoBaHUEM 6ecno.a020  (I10JIU)
U Nn0.a08020 (Meny3a) TIOKOJIEHUS.
OT10/I0TBOPEHHE  OCYIIIECTBIIIETCA B
racTpasIbHOM TIOJIOCTH WIH B Bozie. K3
BUTOTHI PA3BUBAETCS AUHUHKA (TITIaHY-
J1a), KOTOopas CHavasla IIaBaeT, IIOTOM
TIPUKPEILIAeTCS K cybeTpaTy U IIpeBpa-
IIIA€TCSA B TIOIMIL. TTO/IUIT ZIeUTCs TI0-
TIEPEUHBIMU  TTepeTskKkaMu. Obpaso-
BaBIIIMECS IUCKU SBJIIOTCS MEY3aMH,
KOTODBIE TIEPEXOAAT K ILJIABAIOIIEMY
obpasy JKM3HH, pa3MHO}KawTcsa Oec-
TIOJIBIM ITyTeM. Jlajiee CremyeT cTazus
Meny3sel (puc. 4.52).
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Puc. 4.52 XKusHeHHbIU YuKkn aypenuu:
1 - 83pocsias ocoby, 2 - Alyo, 3 - naaHyna,
4 - cyugpucmoma, 5 - cmpobuna, 6 - 3¢pupa

Puc. 4.54 AkmuHus
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Kirace Kopa/uioBble mOJIUIBI
(Anthozoa). HacuuTbIBaeT OKOJIO
6000 BUIIOB UCKIIOUNTEIBHO KOJIOHU-
QJTBHBIX TIOTUTIOB (puc. 4.53). OcobeH-
HOCTBIO CTPOEHUS SBJIAETCS HaJMUUE
W3BECTKOBOTO HWJIM XUTWHOBOTO BHY-
TPEHHETO WM HapY’KHOTO CKeJIeTa.
PasMmHOXka10TCS Kak OecCIoybIM, Tak U
TIOJIOBBIM ITyTeM. becriosioe pasmHO-
JKEHWE ITPOUCXONUT  ITOUYKOBAHHUEM.
BHOBB O6paSOBaHHbIe ocobu He oTze- Puc. 4.55 Pak-omuwesibHUK nepeg8o3um dkKmuHuio
JISIFOTCSL OT MaTEPHUHCKOI'O OPraHu3Ma U 00pasyioT KOJIOHHIO. 10 Mepe yBenrde-
HUSI KOJIOHUH 00pasyroTcss pudbl, OCTPOBA, aTOJLIIHI.

Axmunus (puc. 4.54) Benet cunaumi o6pas *KU3HU. BHeIlIHe 11oxoska Ha 11Be-
TBI KPACHOTO, TOJTyOOTO WJIH JKEITOTO I1BeTa. Hemapom Ha MHOTHX S3BIKAX MUpa
AKTHHUM Ha3BIBAIOT MOPCKUMU aHeMoHaMu. OHU He 00pasyIoT U3BECTKOBOTO CKe-
JIeTa ¥ HACEJIIIOT TTOYTH BCE MOPsI 3EMHOTO I11apa, HO OOJIbIIIEe BCETO BCTPEYAOT-
Cs B TEIUIBIX BOZIaX. J[aMeTp cambIX KPYITHBIX aKTUHUH — TIOYTH METP, & CAMbIX
MaJIEHBKUX — HECKOJIBKO MUJUTUMETPOB. [ [PUKPENUBIIINCE K CKaJIaM UJTH KaMHSIM
Ha MEJIKOBOJIbE, 3TH JKUBOTHBIE 00Pa3yIOT IIOPOX OTPOMHBIE CKOIIJIEHHS, HATTOMH-
HAIOIIIME PA3HOIBETHBIN )KUBOK KOBEP. AKTUHUN HEPENIKO HAXOJAT B CUMOMO3E C
MOJITTIOCKaMH, PIbaMu, Kpabamu, pakaMu U APYTUMHU *KUBOTHEIMU (puc. 4.55).

DopmaTUBHbIN KOHTPOJIb 3HAHN

1. lanTe onpepeneHne NOHATUAM:
paavanbHas CUMMETpYS, bunatepanbHas CUMMETPUS, MaHysa, Noaum, Medy3a.
2. MpepcraBbTe CXeMaTUUYHO TUMbI KIETOK Tefa rmgpbl.
3. ONULINTE KN3HEHHDbIN LUK cundOonaHbIX Meay3, MCNoMb3ya TeKCT yuebHuKa.
4. AccounnpyiTte NOHATUA U3 cTON6MKOB A 1 b:
A b
1. PaznenbHonosnble XMBOTHbIE.
2. [fepMadpoanTHbIE KMBOTHbIE.

a) Knacc MapounaHble 3. YepenoBaHmMe NOKONEHNN.

4. /13BeCTKOBbIN CKeneT.
5.JIn4mHKa — nnaHyna.

6. Hannyme ponannn.

7. PaaMHOXeHME MOYKOBAHMEM.

6) knacc CundounaHble

B) knacc Kopannossie 8. Monogple 0cobu oTAenATCA OT MAaTEPUHCKOTO OpraHn3mMa.
noaunbl 9. Monogble 0cobu He OTAENAIOTCA OT MAaTEPUHCKOTO OPraH13ma.
10. AKTUHNMA.
11. Twapa.

5. 06bACHUTE MeXaHU3M NULLEeBapPeHA y Tnapbl.
6. MpepcTaBbTe CXEMATUYHO pedNEKTOPHYIO ATy Y rApbI.
7. O KakoMm Buie KOpPasyIoBbIX NMOJIMMOB MOXKHO CKa3aTb: «KMBOTHOE, MOXO0XKee Ha LIBETOK».

8. MoproToBbTe NcbMeHHOE coobLeHNe Ha TeMy «KopasinoBble NONMMbI» COracHO anropuTmy:
a) pa3Hoobpa3vie KOPPANOBLIX MOMMMOB; 6) PO KOPANNOBbLIX MOAMMOB B MPUPOAE U B KN3HW YeOBEKa.
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Tun Mnockune uepsu (Plathelminthes)

Crpoenmue TeJ1a. Tesio II7I0CKOE, CIUTIOCHYTO JOPCOBEHTPAIBHO, B POPME JIH-
CTa WIU JIEHTHL, ¢ OmtaTepasibHOM cuMMeTpuel (puc. 4.56). CTeHKU Tesa mpen-
CTaBJIAIOT KOHCHO-MYCKY1bHbIU MEUWLOK, COCTOAIINH U3 OHOCIIONHOTO SIIUTEIINA,
TI07T KOTOPBIM HAaXOJATCS HECKOJIBKO CJIOEB MBIIIIL: KO/1bUEBbIX, NPOOOAbHBIX 1
duazoHanbHblx. HEKOTOpBIE UepBU ABUTAIOTCA OJ1arofiapsi COKPAIEHUIO MBIIIIII,
ZIPYTHE — C [TIOMOIIIbI0 MHOTOUHC/IEHHBIX PECHUYEK, DPECHUTUATOrO 3nuTesusd. [1o-
JIOCTBb TeJia OTCYTCTBYET. [IpOCTpaHCTBO MeXKAy CTEHKaMU Tejla U BHYTPEHHUMU
OpraHaMU 3aTI0JTHEHO PBIXJION COETMHUTENTBHON TKAHbIO — NAPEHXUMOLL, BBITIOJ-
HAIOIIEN HECKOJIBKO (PYHKITMH: OIIOPHYIO, 3aI1aCal0lly10, TPAHCIIOPTHYIO.

IIuieBapuTeJIbHBIN alIIIapaT COCTOUT U3 POMOB8020 0Meepcmusi, pac-
TI0JIO’KEHHOTO Ha OPIOIIHON CTOPOHE Tea, 2/10MKuU, KOTOPas MOKET BbIOPACHI-
BaTBhCA HAPYXKY ZJ1A 3aXBaTa IHIH, U KUWEYWHUKA, 3aKaHYNBAIOLLIETOCs CIIerIO.
Y HEeKOTOPBIX BUJZIOB OT KHIIEYHHKA OTXOJAT MHOTOYHCJIEHHBlE OTPOCTKH, KO-
TOpBIe IIPOHUKAIOT BO BCE OPraHbl, 0OeCreunBas X MUTATEIbHBIMH BEIIECTBA-
Mu (puc. 4.57). llepeBapuBanue Uiy (IIPOCTEHUIIINE, METIKHE paKoo6pa3Hble)
BHAUaJIE [TPOUCXOIUT BHEKJIETOUHO (B
TI0JIOCTH KUIIIEYHUKA), TI0Z AeHCTBUEM
(epMEHTOB, BBIAEIAEMBIX KUIIIEYHBI-
MM JKeJle3aMM, a MOTOM BHYTPHUKIIE-
TOYHO, B ITUIIIEBAPUTEIIBHBIX BAKYOJIAX
KJIETOK CTEH KHIIIEYHHUKA. V13-3a OTCyT-
CTBUs AHAJIBHOTO OTBEPCTUA HeEMepe-
BApEHHBIE OCTATKU IHINU YAAIAIOTCA
yepe3 pOTOBOE OTBEpCTHE. Y Iapasu-
TUYECKUX  (OPM  MHIIeBApHTETTbHbIe Puc. 4.56 PecHuyHbIl 4epeb Pseudobiceros
OpraHbl OTCYTCTBYIOT U IIMIIA BCACBIBA-  bedfordi
eTcs IOKPOBAMHU TeJa.

Opranamu BblJie/ICHUA SBJIAOT-
cst npomoxegdpuduu (cm. puc. 3.31).

JAbixanue. OpraHbl JIbIXaHUA OT-
CYTCTBYIOT. ['a3000MeH OCyIIIeCTBIIAET-
¢ nyTeM IudPys3un ra3oB vepes Io-
KpoBHI Tena. [lapasutuueckue GOpMEel
aHaspoOHbL.

KpoBeHOCHBII anmmapar OTCyT-
CTBYET.

HepBHasa cucremMa TaHIJIHO- Puc. 4.57 BHympeHHee cmpoeHue niaHapuu:
HADHO-JIECTHHYHOTO THTA M COCTOUT 1 — 207108Hble HEpBHbIe 2aH2/1UU; 2 — 271a30; 3 — KU-

WeYHUK; 4 — pazsemaJsieHus KUWeYHUKA; 5 — Heps-
13 OOHOHU IIaphl 20/108HbLX 2AH2/1UEB  Hble CMeoJibl; 6 — pomosoe omeepcmue; 7 — 210mKa
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(puc. 4.57), OT KOTOPBIX OTXOJIAT JIBA
MIPOJIOJIBHBIX HEPBHbIX CMBoAd, CO-

eIVHEHHBIX MeXay cobol Torepeu-
noJiosoe

HBIMHA I[IEPETOPOAKAMHMU. OpraHm omeepcmue
YyBCTB I[IPEJICTABJIEHBl [IPUMUTHB- e ’ ‘, cemeniod
HBIMU T71a3aMH (puc. 4.57) ¥ uyBCTBU- \ ‘ ny3bipe
mMameka
TeJIbHBIMU PECHUYKAMH. ’ : 1 enmou-
- i HUKU
PasmHo:xkeHnue. fBiAwTCA Tep e | H
Madpoautamu. CriepMaTosouibl hop- ( { }<
MUPYIOTCS BHYTPH MHOTOUMCITIEHHBIX AUYes0d Y AUYHUK
CEMEHHUKOB, a SUIEKTIETKH — B SHUY- cemanpu-

eMHUK
HHKaX, PacClIOJIOKEHHBIX B 3aJJHEHW Ya-
CemMsA8bIHOCS-

cru Tena (puc. 4.58). OnonoTBOPEHNE  wuti npomok
8HYMpeHHee 11 nepexpecmHoe. Y TIpe-
CHOBOZIHBIX BUZIOB DA3BUTHE NPAMOe, ¥

MOpPCKUX — Henpsamoe (¢ MeTamopdo- 3?,’,22’,’;’;,’,3”;’”“
30M). LIMK/T PasBUTHA y TapasHTHUe-
CKHX BHZIOB CJIOXKHBIH M BKJIIOUaeT He-
CKOJTBKO JIMUMHOYHBIX CTaIHH ¥ CMeHY XO35eB.

PoJIb IVIOCKUX YepBel B IPUPO/ie U B 3KU3HU YeJoBeKa. B3pocsibl-
MU 4epBAMHU U UX JIMIUHKAMH TTUTAIOTCA IPyTHe *KUBOTHEIE. [apasuTupyomiye
BU/IBI BBI3BIBAIOT PA3JIMUHbIE 3a60JI€BAHUA Y *KUBOTHBIX U Y€JIOBEKA, KOTOPEIE
HEepeJIKO ITPUBOJIAT K CMEPTH.

CeMeHHUK

Puc. 4.58 OpaaHbl pasMHOXeHUA y COCaIbUjUKO8

Pa3HoO6pa3me nNockux yepsen

B Hacros1ee BpeMs U3BECTHO OKOJIO 13 ThIC. BUZIOB IVIOCKUX YepBel, 10 ThIC.
13 KOTOPBIX ABJIAIOTCA MapasuTamu. OcTasbHble OOUTAIOT B MOPSX U B IIPECHBIX
BOJZIax, HEKOTOPBIE MPEATIOYHTAIOT BJIYKHYIO [I0YBY, BIAYKHBIE JIMCThA, MXU. THUI
ITnockue wepsu paszesieH Ha TPU OCHOBHBIX Ky1acca: PecHuunble, Cocanvujuxu
uJlenmouHble uepsu.

Kiaacc Pecaununbie uepBu (Turbellaria) sacuutsiBaer okoso 3500 Bu-
ZIOB, OOMTAIOIINX B ITPECHBIX U COJIEHBIX BozaxX. TunuuHsiM npedcmasume-
Jaem Kiiacca sieisercs naanapus (puc. 4.57).

Kiaacc Tpemaroaspl, win Cocanbuiuku (Trematoda). fAsnsrorcs ma-
pazutamu. Teso JUCTOBUIIHOW (DOPMEI, C MIPHUCOCKAMH, MOKPBLITO SIIUTEINEM,
JIMIIIEHHBIM pecHuYeK. [lapasutndeckoMy o0pasy >KU3HHU CIIOCOOCTBYET HasH-
YHe OpPraHoB 1t GUKCHPOBAHUS BO BHYTPEHHUX OpraHax X035 HHa (ITPUCOCOK);
OTCYTCTBHE TTHIIIEBAPUTEIBHOTO aTlllapaTa; BBICOKAA IJIOOBUTOCTh; aHA3POOHOE
IIbIXaHUE; SIIUTENTUH, YCTOMYUBBIM K MTUIIEBAPUTENIbHBIM (hepMeHTaM X035IHHA.

TunuuHbiM npedcmasumenem Kiacca fABJISAETCS NEYEHOUHbLl cocanb-
wuk (puc. 4.59) — TUCTOBUAHBIN UEPBB, TAPABUTUPYIOIIUH B JKEJTIHBIX TTPOTO-
Kax KOPOB, OBELl, BBI3BIBAS OOJIE3HD JKENTYXy. Pa3BUTHE ITPOTEKAET CO CMEHOH
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X03sIEB TI0 CJIENYIOIIEN CXEME: AlYa napasuma,
8vlde1eHHble 80 BHEWHIOW cpedy ¢ exkaruamu
ogey — 800a — NUHUHKA, NOKPbIMAS pecHUY-
Kamu — meao Moa1t0ck08 npydosukos (npo-
MeNCYMOUHDIIL X033UH, 20e AUUUHKA PA3MHO-
Jcaemcs napmeHoz2eHemMuuecku) — AUUUHKA
6e3 pecHuuex — yucma Ha mpase — X#ceayook
mpagosioHbIX (OKOHHAMEeAbHbBIIL XO3SUH).

Knacc Jlentounbie uepBu (Cestoda)
obwenmuHseT okoso 3000 BUAOB mapasuTHue-
CKHUX YepBeH ¢ YIIPOIEeHHOW OpraHusanuen.
[TuieBapuTeIbHAs CUCTEMA OTCYTCTBYET. €10
(cmpobunna) cOCTOUT U3 TPEX OTAEJIOB: 20408KU
(ckosekc), wetiku v npoaaommudos. CKOJeKc
cHabKeH KPIOYKAMH U TTPHUCOCKAMH, ITPU TTOMO-
IIT1 KOTOPBIX YEPBb MPUKPEIUISETCS K BHYTPEH-
HUM OpraHaMm xo3suHa. C3a7iy IIeU MOCTEITEHHO
OTIIOYKOBBIBAIOTCSA MOJIOZBIE TTPOTJIOTTHABL, a
boylee crapele OTOABUTAIOTCA Haszaz. Kosmue-
CTBO WIEHUKOB MOKeT nocturatsb 1000. Kaxxnpix
B3POCJIBIY UJIEHUK TeJIa UMEET HEPBHYIO CHCTEMY,
OpraHbl BBIZIEJIEHUS U PA3MHOKEHUS.

YKUBHEHHBIN 1IUKJT JIEHTOUHBIX YepBEH ITPOTe-
KaeT CO CMEHOH XO3sIHHaA I10 CJIeNYIoIIel CXeMe:
atiua (Ha mpase) — #eAYooK HCUBOMHBIX —
AauvuHka (oHkocgepa) — KUWEHHUK HUBOM-
HbIX — KPO8b — MblUbl (UHYUCMUPOBAHUE
AUMUHKU ¢ 0O6pa3osaHuem GuHHbL) — Heayook
Yyenosexa — KuuwleuHuk uenosexa (83pocavlil
NeHMOYHbBIU Uepab).

IIpedcmasumeanu. Csunoil yeneusv (conu-
meép) (puc. 4.60). Bapocisle 0cobu apasuTupy-
I0T B TOHKOM KHUIIIEYHHUKE YeJIOBeKa, IIPOMEKY-
TOYHBIA XO3SMH — CBUHbS. J[OCTUTAIOT B JUIUHY
2-4 M. 3apakeHUe TPOUCXOJIUT UYepe3 I'DA3HbBIE
PyKH, yrioTpebieHHe B ITUIITY [1JI0XO0 ITPOBAapPEHHO-
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Puc. 4.59 [Ne4yeHO4YHbIl cOCanbuuk:
1 — npucocku; 2 — KUWeYHUK; 3 — Hepe-
Has cucmema

2 - wes; 3 - npucocka; 4 — npoznommuo;
5 — Kptoyku; 6 — ceMeHHUKU; 7 — ceMA8bl-
HOCAUWUe NPOMOKU; 8 — AUYHUK;

9 —mamka; 10 — nos108as KJ10aKa;

11 - enazanuwe; 12 - obwjuli cems-
nposod

T'O WIX TTPOKapPEHHOTO CBUHOTO Msca, COZIEPKAIIIEro IUCTULIEPKH. [[ucTHliepk —
OJlHa U3 PA3HOBUIHOCTEH JIMUMHOYHOU CTAZWU JIEHTOUHBIX YepBed — (bUHHA.
9TO MPO3PAYUHbIH, OBAJIHON (DOPMBEI ITy3bIPEK C BBEPHYTOU T'OJIOBKOH, CHAOKEH-
HOU IIPHCOCKaMHU U Kpioukamu. [1pu onazilaHuu B KUIIEYHUK YeJIOBEKA, TOJIOBKA
BBIIISTYMBAETCA U3 ITy3bIPS U, IPUKPEIIAACH K CJIM3UCTON KUILIEYHNKA, HAUUHAET
pacty, yrnoTpebriss muTaTeNIbHbIE BEIIECTBA, TTPeJHA3BHAUEHHbIE XO3IUHY.
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Buruuil yenens. Bapocsas ocobb rmapa3uTUPYeT B TOHKOM KHUITIEYHHKE YesIo-
BEKA, a €€ JINYMHKU Pa3BUBAIOTCS B OPTaHW3MeE KPYITHOTO pOraTtoro ckota. Jlo-
cruraet B aynHy 10 10 M. YestoBeK 3aparkaercst, yrIoTPeOIIsisa TEPMUYECKH [1JI0XO0
006paboTaHHOE TOBSIKbE MSCO, COZIEPIKAlIIee ITUCTULIEPKH.

IXUHOKOKK — MaJIeHbKUH (3-5 MM B JUTHHY ) OTTACHBI J1JIs1 YEJIOBEKA [Tapa3HT.
OKOHYATEIbHBIM XO35SMHOM SIBJIAIOTCS cobaku. Tlomazas B OpraHmusM 4esloBeKa,
ero JIMYMHKA 00pasyeT OrPOMHBIE ITy3bIPH, HATIOJTHEHHBIE YKUAKOCThI0. Eciu Bo-
BpeMS He IIPOBECTH KYPC JIEUEHHsI, SXMHOKOKK II0JIHOCTBIO OKKYITUPYET OpraH,
rapainaysi ero pabory.

DopmaTNBHbIN KOHTPOJb 3HAHN

1. JanTe onpepeneHne cnegyrwmnm NOHATUAM: NPOMMOTTNA; CKONEKC; FIpOME?KyTOLIHbIVI XO3AnH;
OKOHYaTeSbHbI XO3ANH; LUNCTULIEPK.

2. O6bACHNTE Ha MpYIMepe NnaHapuu: a) YTo COOON NpeAcTaBNAeT KOKHO-MYCKY/IbHBIN MELLOK;
6) ponb Cnenbix Pa3BeTBNEHWI KULWWEYHWKA; B) NepefBWKEHNE; ) HEPBHAA CUCTEMA M OpraHbl
UYBCTB; Ai) Pa3MHOXEHME.

3. Pacnpegenute cnepyiowe NOHATUA NO TPEM rpynnam: a) knacc PecHunyHble yepsu; 6) Knacc
Tpematopapl; B) Knacc JIeHTouUHble YepBw; ) NULLEBAPUTENbHAA CUCTEMA OTCYTCTBYET; A) Te0 Mo-
KPbITO pecHUYKamK; €) Teno B Gopme NINCTa; ) NnaHapus; 3) CBUHOW CONUTEP; 1) NMEYEHOUHDIN
COCaNbLUYMK.

4. MepeuncnuTte HECKONBbKO NPUCMOCO6NEHNIT NNOCKMX YepBel K Napa3sutnyeckomy obpasy
KU3HW.

5. 06bACHUTE CYLWHOCTb NniieBapeHna y NNoCKUX l-IepBEI‘/'I.

6. 3yueHue cnyyas.
B AHrvm 1830 rof 6bin A0XKANMBBIM. J1ETOM 1,5 MIIH. OBeL| 3apa3uinich NeYeHOUHbIM COCabLLMKOM,
70 % 13 KOTOPbIX MOTUON.
1) O6bACHUTE, NoYeMy B AOXKANBLIE FOAbl STUM Napa3nTOM 3apaXkaeTcsa 60sIbLIe XUBOTHbIX;
2) Ha3oBwTe opraH KpymHOro poraTtoro CKOTa U YeloBeKa, B KOTOPOM MapasuTupyeT AaHHbIN YePBb;
3) Mepeuncnute NCTOUHMKN HOULIMPOBAHMA AaHHBIM MapPa3vTOM.

7. I'Ipe,qnomme He MmeHee 4-x mep npOd)I/IHaKTI/IKI/I 3apaxKeHnAa NMoCKUMN NapasntTnyecknmmn
yepBAMMN.

Tun Kpyrnbie uepsu (Nemathelminthes)

Crpoenue Tesa. Teso KpyIyIbIX YepPBeU MPOJIONITOBATOE, 3a0CTPEHHOE HA
KOHIIaX, OBJIbHOE B [TOIIEPEYHOM Pa3pe3e, HECETMEHTHPOBAHHOE, JIBYCTOPOHHE-
CUMMeTpuUHOe. PaszmMepsl BapbUPYIOT OT MHKPOCKOITMYECKUX JI0 HECKOJIBKUX
ZIECITKOB CAHTUMETPOB. CTEHKA TeJ1a MTPECTABIIAET COOOH KOHCHO-MYCKYAbHDLLL
Mewok, 0Opa3zoBaHHBIM KYMUKY.10U U 2unodepMmoll, TI0f KOTOPOH HaXOJUTCS
Myckysarypa (puc. 4.61). Kytukysna mnpezacrapiseT coO0Hd KOMITAKTHYIO MeEM-
OpaHy, XUMHUYECKH YCTOHUNBYIO, a TUIIOZIEpMa — HEKJIETOUHYIO SIUTETNATIBHYIO
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TKaHb. MBIIIIEUYHBIA CJIOM COCTOUT pomosoe om-
sepcmue
W3 TIPOJIOJIBHBIX IIYYKOB BHYTPU it

TUIIOZIEPMBL. [IPOCTPAHCTBO MEKIY
CTEHKOU Tesla ¥ BHYTPEHHUMHU Op-
raHaMd — NepeuvHas N0A0CmMb —
3aIlOJTHEHO JKUZKOCTBIO, 00pasys
a2udpockenem, BBITTOJTHAIOIINH
(DYHKITHIO OTIOPHI U TPAHCIIOPTA ITH-
TaTeJIbHBIX BEIIIECTB.

IInmeBapuTeJ bHBINA anma-
paT COCTOUT U3 TPEX OTAEJIOB: Nne-
pedHez0, cpedHe20 u 3adHez20. [le-
PEMHUM OTZIENT BKJIIOUAET POIMOB8oe
omeepcmue, OKpy>KeHHOe 2ybamu,
C TIOMOIIBIO KOTOPBIX YEPBb IIPU-
KPEIUIAETCS K CTEHKaM KHIIEUHU-
Ka X034uHa, U 2aomky (puc. 4.61),
CIIOCOOHYI0 (DYHKITMOHHUPOBATD, KaK
riomria. ['710TKa OTeIeEHa OT TOHKOTO
KUIIIeYHUKa (CpEeIHUWH OTZEes) Crie-
[IUQJIbHBIM KAAnaHoM. B TOHKOM e
KUIIIEUHUKE ITUIA TIepeBAPUBAETCA 0cobb  0cobb
M BcachlBaeTcs. HemepeBapeHHBIE Puc.4.61 BHewHuli 8ud u sHympeHHee cmpoeHue
OCTaTKHU TIEPEXOJIAT B 1MOACMbLU KU- acKkapudel
wevHuK (3a0Hull omoen), KOTOPHIM OTKPBIBAETCS AHYCOM Ha OPIOIITHON CTOPO-
He TeJ1a.

Boiaeaenue ocyecTsisaeTcss npotroHedpuausamu (em. puc. 3.31). B iepen-
HEH YaCTH TeJla UMEETCsI M HECKOJIBKO Tap KPYITHBIX KJIETOK, KOTOPHIE (haroiuTH-
PYIOT TBEpABIE OTXOABI MeTabonuama. (puc. 4.61).

JbIXaHHue TTPOUCXONUT Yepe3 KyTHUKYJblL. [lapasuTtudeckre HOpMbI aHas-
POOHBL.

TpaHCHOPT BelleCTB 00ECIIEYNBAETCS 1TETTOMUYECKON YKHUTKOCTHIO.

HepBHasa cucremMa rairjimoHapHO-JIECTHUYHOTO THIIA ¥ COCTOUT U3 HEPB-
HOTO KOJIbIIQ, PACIIOJIOKEHHOTO BOKPYT IJIOTKH, OT KOTOPOTO OTXOZAT Z[BA KPYTI-
HBIX HEPBHBIX CTBOJIA — CNUHHOU U OPIOWHOU, KOTOPBIE COETUHEHBI MEXKITY CO-
60¥ HEPBHBIMHU TsDKaMU. OT HUX BETBU TIOAXOAT K BHYTPEHHUM OpraHaM.

OpraHbl YyBCTB IIPE/ICTaB/IEHbl MEXAHO-, XEMO- U peske POTOPEIEITOPAMH.

PasmHo:xkeHmne. Kpyrible 4epBU pasziebHOIIONbIE, C XOPOIIO BhIPAKEH-
HBIM TI0JIOBBIM IUMOPPU3MOM. CaMITbl MEHBIIIE CAMOK, & 33JJTHHUH KOHEIT UX Tesla
3arHYT B BUZE Kpiouka (puc. 4.61). ITomoBble opransl TpyOUaTeie. Y camMI[OB TOJTb-
KO OZIUH CEMEHHUK, OT KOTOPOTO OTXOZUT CEMSIIPOBOJ, TIEPEXOAIINH B ceM-
u38ep2amenvHblil KaHaA, OTKPHIBAIOIIUICA B MoAcmblil kKuwewHuk. Ciona xe

8bl0e/lumesibHoe
omeepcmue

KUWeYHUK /

8bl0esiumesibHubll
KaHan

nhoJiogoe
omeepcmue

seJ/iaeanuuje

Atiyesod

AUYHUK

Mameka

aHallbHoe
omeepcmue
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OTKPBIBAETCA U KOIYJIATUBHAA CyMKa C JIByMA KOIYJIATUBHBIMU UIJIAMU. Y ca-
MOK IIOJIOBOH aIlapat COCTOUT U3 AUYHUKO8, Allye80008, MAMKU 1 HeNaApHO20
8/1a2aauwia, OTKPBIBAIOIIETOCA HAPYXKY Ha OpromIHo# cTopoHe. OrionoTBope-
HUE BHyTpeHHee. IMOPUOHATIBHOE PA3BUTHE — C HETIOJTHBIM ITPEBPAIIIEHUEM.

PoJsib KpyrJyibIx yepBed B MPUPOJE U B :KU3HU YeJIOBEKa. B Hacro-
sittee BpeMsi u3BecTHBI 0koJ10 15000 BHIOB KPYTJIBIX YEPBEH, KOTOPHIE PACIIPO-
CTpaHEeHH! BO Bcex OHOTHUEeCKUX cpenax. CBOOOAHOKUBYIIIHE POPMBI 3aCEJIAI0T
MOPCKUE U TIpECHBIE BOZIBI, & TAKXKe TIOUBY, I7le CITY?KaT MUITEeH J71st IPYTHUX opra-
HU3MOB. MHOTHE BUJIBI BEZTYT CAITPOMUTHBIN 00pas KU3HU, IPYTHUE [Tapa3UTHDPY-
IOT Ha PACTEHUX, ’KUBOTHBIX U UEJIOBEKE.

Pa3zHoo6pa3une Kpyrnbix yepBen

['naBHBIN 1 HauboJIee KPYITHBIN KJIacC KPYIJIBIX YepBed — 310 Hemamoodst
(Nematoda). Cpeny HeMaToZl BCTPEUAIOTCsS CBOOOAHOKUBYIIIME W IIapa3HUTH-
pytomye Buzbl. [lapasutupyroiire GOPMbI BBIIEAIOTCS CBOMMU OTPOMHBIMH
pasMepaMu — cBhIlIEe 1 M B yIMHY. MHOTHE BUZIBI TAPA3UTUPYIOT B KUIIIEUHUKE
YeJIoBeKa, TIPUUUHAA eMy OoJbIol Bpesl. CaMbIM pacpoCTPAaHEHHBIM M3 HUX
sBisiercst ackapuoda (puc. 4.62), Bri3biBatolas 60se3Hb ackapudosd. CaMIibl 10-
cTuraioT 15-25 cM B zinuny, caMku — 20-40 cm. 3apakeHue 4esioBeKa IIPOHCXO-
JIAT AULIAMH aCKapH/IbL, TTOTAIAI0IIUMH B €r0 KUIIIEYHHUK BMECTE C MUIIEH WIN
BOJIOW, C HEMBITBIMU (DPYKTAMHU ¥ OBOILIAMH. B KUITIEUHHKE YeJIOBEeKa U3 U] Pa3-
BUBAIOTCS JTMIMHKH, KOTOPBIE, TPOOYPABINBAsA CTEHKU KUIIIEUHUKA, TPOHUKAIOT
B KPOBbB, C TIOMOIIIbIO KOTOPOH U PA3HOCATCA TI0 BCEMY TeJTy, KOHIIEHTPUPYACH
B JIETKUX, OTKY/IA 110 TpaxesM BO3BPAIIAIOTCA B POTOBYIO MOJIOCT U CO CITIOHOH
BHOBbD IIOTIQ/IAI0T B KUILIEYHUK, I7Ie ¥ BEIPACTAET B3pOC/Ias ackapuzaa. Murpamus
JIMIUHOK ytuTest 9-12 nHe. 11 60pbOBI ¢ STUM Mapa3suTOM UCITOIb3YIOTCS Pas-
JIMUHBIE TIpenapatsl. dddeKTHBHA OKcUreHoTepanud. [IpodunakTuka ackapu-
71032 MIpearoaraer cobo/ieHHe ITPaBUJl JINYHON TUTHEHBI.

B TOHKOM KHIIleUHUKe JleTell MOKeT OOWUTaTh APYro¥ KPYIJIbI 4YepBb —
ocmpuya, Hebosbioro pasMepa (5-10 MM), BBI3BIBAIONIAS OKCHypHas, a Yy
B3POC/IBIX — MPUXUHEANA, BbI3bIBATO-
Iasi CMepTeJIbHO OIlacHOe 3abosieBa-
HUE — MPUXUHEeANE3 B MBIIIIIIAX.

Hemaroznpl mapasuTHUpylOT W Ha
pacTeHUAX, HAHOCSA OOJIBIIION BpEZ
CEJTbCKOMY XO3AMUCTBY. K HUM OTHO-
CATCS: HEMATOZA CBEKJIBI, KapTO(esIs,
JIyKa, TIIEHWIBl U 7p. B Hacrosmiee
BpeMs paspaboTtaH psz 3bPEKTUBHBIX
METOZOB OOPBEOBI C 3TUMH Tapa3uTa-
MM, COCTOAIMX B 00paboTke ceMsH
Iiepez, II0CEBOM. Puc. 4.62 BHewHuli 8ud ackapuobi
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DopmMaTUBHbBIN KOHTPOJb 3HAHU

1. lanTe onpepeneHne cnegyoWmnM NOHATUAM:
TMAPOCKENET, NONOBOV AVMOPOU3M, aCKaPWAO3, OKCUYPO3, TPUXMHENNES.
2. CpaBHUTE CTPOEHME MIOCKMX U KPYTTbIX YepBel, COrnacHoO anroputmy:
a) MeCTo 06VTaHWS; 6) KOXKHO-MYCKYIbHBI MELIOK; B) MOMOCTb TeNa; ) NULLEBapUTENbHDBIN anmnapar;
1) [blXaHWe; €) TPaHCMOPT BELECTB; ) BblAENEHWE; 3) HEPBHAA CUCTEMA; 1) OPraHbl YyBCTB.
3. CocTaBbTe CXeMy »KM3HEHHOTO LIMKJ1a YeloBeYeCKo ackapugpbl.
4. MpepcTaBbTe CXeMaTVYHO pa3HOOGpa3me Kpyrbix YepBei.
5. Ha3zoBuTe nuwHee. AprymeHTupyiiTe CBO BbIGOp:
a) OTCYTCTBME LETUHOK, HaNMumMe LETUHOK, OOHOMObIN, TUUMHKA HYKOAETCA B KUCIOPOAE;
6) TeNO NOKPLITO KyTUKYSOW, MapasuT, pereHeprpyeT, CEKCYanbHbIN AMMOPGU3M.
6. Metog 6 MNouemy?
— [loyemy B mpoLecce 3BOMIOLMN Y MAPA3UTUPYIOLLMX YepBeN YIPOCTUAOCh CTPOEHNE?
— lNouemy MACO CBMHEN 1 KOPOB JOXKHO MPOMTY N1abopaTOPHbIN KOHTPOSb?
— lNouemy nNapasunTMyeckre YepBIM He NePeBaPVBAOTCA MULLEBAPUTENBHBIMIA COKaMM?
— lNouemy y 6blYbero LemnHa OTCYTCTBYET NULLIEBAPUTENbHDBIN annapart?
— lNouemy 0BOWW 1 GPYKTbI HY>KHO MbITb Mepep yroTpebneHnem?
— lNouemy MHOUUMPOBaHME NMAPA3UTUYECKVMI YEPBAMMN MOXKHO OMPEAENTL NMPU aHanm3e KpoBu?
7.TocmoTpuTe BUAEO 1 Ha3oBUTE:
[EL#LE - opraH Yenoseka, MaeanbHbI ANA Pa3BUTUA NAPA3UTUUYECKUX YEPBEN;
— NpeuMyLLEeCTBa 1 HeJOCTaTKV MeAMKAMEHTO3HOMO 1 HETPAAMLMOHHOTO NNeYeHNA reflb-
MVIHTO3a.

Tun Konbuatble uepsu (Annelida)

Crpoenwue TeJsa. Teslo KOTbYAThIX UePBeN YIITMHEHHOE U COCTOUT U3 OfH-
HAKOBBIX CErMeHTOB (Kosterl). CerMeHTalvs COXPaHsIeTCs ¥ BO BHYTPEHHEH opra-
HU3AI[MH, B IOBTOPEHUN HEKOTOPHIX BHYTPEHHUX OPTaHOB, UTO YBETUUUBAET HUX
IIIAHCHI HA BBDKUBAHUE MIPU yTpaTe HEKOTOPBIX YacTel Tea.

Ko»KHO-MYCKyJIBHBIM MEILIOK COCTOUT M3 TOHKOHU KyTHKYJIBI, [10Jl KOTOPOH Ha-
XOZIUTCS OJTHOCTIOWHBIM STTUTENINH U ZIBA CJIOS MBIIIIIT: TTPOAOIBHBIX U KOJIBLIEBBIX
(puc. 4.63). BuyTpu Tena HaXOIUTCS 8MOPUUHAS NOA0CTb (11€JI0M), BBICTJIaH-
Hasi COOCTBEHHBIM amIUTeNHeM. [[eaom TozneneH nepe2opodkamu Ha KaMepHl,
YHCJIO KOTOPBIX COOTBETCTBYET YUCITY HAPYKHBIX Kostell. OYHKITMH I1eJIoMa Pas-
HOOOpAa3HBI: TUIPOCKesIET (0110pa /711 BHYTPEHHUX OPTaHOB), TPAHCIIOPT IIUTA-
TEJIbHBIX BEIECTB M OTXOZOB MeTabosnuaMa. B kamepax HEeKOTOPBIX CETMEHTOB
CO3PEBAIOT IIOJIOBBIE KIIETKH.

IInimeBapuTEeJIbHBIN anmapaT COCTOHUT U3 TPEX OTAEJIOB, XapaKTep-
HBIX IS KPYIVIBIX uepBed. OTyIMyaeTcs JIUIIb NIePeAHUN OT/eN, KOTOPBIH Aud-
(depeHIIPOBaH Ha pOmosyl0 Noa0Cms, 210MKyYy, nuwjesod, 306 u xeayook
(puc. 4.63). B 300e n0okIe€BLIX UePBEH UMEIOTCS CIIelHaIbHbIE JKEIe3hl, N3BECT-
KOBBIF CEKPET KOTOPBIX HEUTPAIU3YET KUCIIYIO [TOUBY, IIPEBPAIIAs €€ B IyMYC.

Oprans! apixanusa. Bogasle GopMel AbITIAT Hcabpamul, HA3EMHbIE — BCeU
nogepxtocmuto meaa (puc. 4.64).
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KpoBeHocCHbIII anmapar 3a-
KPBITOTO THIIA U COCTOUT U3 JIBYX
KPOBEHOCHBIX COCYZIOB — CNUHHO-
20 U OPIOWHO20, KOTOPbIE TAHYTCA
BZIOJIb BCETO Tela W COEMUHSIIOTCS
B K&OKIOM CETMEHTe KOJIbLIEBHIMU
cocymamu (puc. 4.63). Hexoroprie
KOJIBIIEBBIE COCYZIbI PA3BETBIIAIOTCS
Ha KaIllWULIPBL, KOTOPBIE TTPOHUKA-
I0T B KOJKHO-MYCKYJIBHBIH MEITIOK
U B ’kabpbl, €CJTH OHU UMENTCH, a
Ipyrrie 0OpasyioT pPas3BETBIIEHHYIO
CETb KaWULIPOB BOKPYT KUITIEYHH-
ka. B korke mu sxabpax KpoBb 000-
raraercs KUCJIOpoZIoM, a B CTEHKAX
KUIIIEYHUKA — ITUTATebHbIMU Be-
1ectBaMu. [TUPKYJISLIMA KPOBU T10
cocyziaM 00ecrieurBaeTcss pUTMHU-
HBIMH COKPAIIIEHUAMH KOJIBIIEBBIX
COCYZIOB TIEPENHEN YaCTH Tea. ITH
COCYZIbI CHAOKEHBI MBIIIIIAMHU, OJ1a-
roziapsi KOTOPBIM M COKPAIIAIOTC,
BBITIONIHAA POJIb cepana. 1o cnumH-
HOMY COCYZly KPOBb TEUET OT 3a/IHEN
YaCTH K TepeNHeH, a 1Mo OpIOIIHO-
My — Haobopot. KpoBb "acto kpac-
Hasl, HO B 3aBUCUMOCTH OT JIbIXaTe Th-
HBIX [IUTMEHTOB OBIBAET 3eJIEHOH.

BoeigeinTeIbHBIMU ~ Opra-
HaMW SBJIAIOTCI MeTaHeDpUIUU
(cm. puc. 3.32).

HepBHaa cucrema otryinya-
€TCsI OT TAKOBOU Y KPYTJIBIX UePBEN
TEM, UTO KPOME 20.1086H020 Hep6-
HO20 2aH2Ausl UMEIOTCA elllé nap-
Hble 2aH2AUU B KQJKJIOM CErMEHTE.

OpraHbI 9yBCTB IIDE/ICTABIIE-
HBbl UyBCTBHUTEJIbHBIMU KJIETKAMH,
KOTOpble 0OeCreunBaT OOOHS-
TeJIbHBIE, BKYCOBBIE M CTATUYECKHE

Puc. 4.63 [lpo0onbHblli paspe3 mesna 000ee020 4Yepes:
1 — pomogoe omgepcmue; 2 — 0K0/102710MOYHOE KOJTbUYo;

3 — Ha02/10MoYHbIl HepeHbIU y3en; 4 — enomka; 5 — «cepo-
ya; 6 — 6proWHAA Hep8HAs yenoykd; 7 — nuwesoo; 8 — 306;
9 — xesny0ok; 10 — KuweyHuk; 11— 6prowHoU KpOB8eHOCHbIU
cocy0; 12 — cnuHHOU KpoB8eHOCHbIU cocyo; 13 — memaHeppu-
ouu; 14— aHyc; 15 — yenom; 16 — nonepeqHas nepe2opooKa;
17 — 2aHenuu; 18 — npodosibHbie Mblluybl; 19 — Kosbuesble
Mbiwysl; 20 — snudepmuc; 21 — Kymukyna; 22 — WemuHKU;
23 — Heghpocmoma (80poHKa MemaHegpuouli)

cpe3 ObixamesibHoU
nosepxHocmu

Kanunnapel

Puc. 4.64 KoxHoe ObixaHue 000e8020 Yepes

OLLYIIEeHUA. Y BOAHBIX BUZIOB XOPOIIIO Pa3BUTHI I71a3a.
Pa3mHOKkeHune. BobIINHCTBO KOJIbUATEIX YepBEU ABJIAIOTCA repmadponu-
TaMU. JKeHCKre 0JI0Bble OPTraHbl COCTOAT M3 JBYX ANYHHKOB U JBYX ANWLIEBOZIOB,

4.14. Tun Konbyatble yepsu (Annelida)
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a My’KCKHe — U3 [TapHbIX CEMEHHHUKOB M CEMSTIPOBOJIOB. OIIOZIOTBOPEHUE MOYKET
OBITH BHYMPEHHUM VT HAPYHCHbIM. PasBUTHE — C npespawjeHuem Wi npsamoe.

PoJb KOJTbYaATHIX YEPBEU B IIPUPO/IE U B KU3HU YeJIOBeKa. 5oyb-
IT110€ KOJTMYECTBO BHUIOB OOUTAIOT B IIOYBE, I7IE YUACTBYIOT B 0Opa30BaHUY I'yMYyCa,
a IpyTHe — B BOZe, QGWIBTPYS U ouunilas e€. Kak mouBeHHbIE, TAaK U BOJHBIE BUJIBI
CJTy?KaT MATAHUEM JIJIs1 IPYTHX KUBOTHBIX. Ha 07lHOM rekTape MOYBbI WJIN Ha JTHE
BOZIOEMA COZIEPKUTCS 2-3 TOHHBI KOJIbYATHIX YepBel. 3a CUeT 3TOTO UX KOJIHYe-
ctBa MOKHO BeIpacTuTh 200-300 K1y1orpaMMOB PBIOLI UK IITULIBL.

Pa3Hoo6pa3me KonbuaTbix YepBeil

Oxoso 8000 BUIOB KOJIBUATHIX YePBeH 00beMHEHE! B TPU Kacca: Maaowe-
muHkosble, MHo2owemunkosgvle U ITussxu.

Kiaacc MasnomerunkoBsbie (Oligochaeta). JlnvHa Tena BapbUpyeT OT
0,5 MM 110 2,5 M, a KomrdecTBO cerMeHTOB — 0T 30 710 600. Kaxkaoe KOmbIo conepKUT
110 8 IIETHUHOK, CITy>KallNX J171d IlepeBrbkeHus. ['epmadpoanTe!l. OTU10Z10TBOPEHUE —
BHYTpEHHEE, TIEPEKPECTHOE. J[71 MaJIOIIETHHKOBBIX OJTUTOXET XapaKTePHA pereHepa-
1M €CTTH Pa3PE3aTh AOXKIIEBOTO UEPBS Ha JIBE YACTH, TO ITEPEIHSA YaCTh BOCCTAHOBUT
33 THION0. Y BOZIHBIX KOJTbUAThIX UEPBEX BOCCTAHABITUBAIOTCS 0OE UacTH Tera.

IIpedcmasumeanem xnacca sBJseTcss doxcOesoll uepevb — Lumbricus
terrestris (puc. 4.63).

Kiaacec MuoromerunkoBsbie (Polychaeta). Pa3meps! Tena BapbUpPYIOT
oT 2 MM 710 3 M. [lpimaT xabpamu, a cuasure GOpMbI — Yepe3 IIyTasblia Ie-
penHeit yactu tena (puc. 4.65-2). BoJIbIIMHCTBO BUJIOB ITPEATIOYHTAIOT COIEHBIE
BOZIBL. ABJIAIOTCSA OEHTOCHBIMH *KUBOTHBIMHU, TIEPEABUTAACH TI0 JIHY C IIOMOIIIBIO
napanozani. HekoTopbsle BUZIBI OOUTAIOT B TOJIILE BOZBI, APYTHE 3aPBIBAIOTCSA B
TPYHT. PaszneibHOIIONbIE, HO TTOJIOBOK IUMOPGH3M PasBUT c1abo.

IIpedcmasumenem xiacca siBisercs Hepeuda (puc. 4.65-1). Onpenenen-
HBIH WHTEPEC TIPENICTABIIAET U 8eep00bpasHbiil uepss (puc. 4.65-2).

Kiacc IlTuaeku (Hirudinea). Y TUsABOK TEJIO CIUIIOCHYTO IOPCOBEHTPATb-
HO ¥ MO’KET JJOCTUTATh B ITTUHY 15 cM. He nMeeT meTHHOK, apanoful, ;xabep u
mrynasnell. Ha nepensHeit v 3aiHel 9acTsxX TeJla paclioioKeHO 10 OZTHOW npuco-
cke. [TUTaIOTCA KPOBBIO PA3TMYHBIX JKUBOTHBIX, B TOM YHCJIE U YeJIOBeKa. PoT Ha-
XOZIUTCS BHYTPU TIEPEIHEN TTPHUCOCKU U CHAOKEH JesTiocTsMu ¢ 3ybumkamu. XKe-
JIyZIOK comep KUT A0 10 map Mero4ykoB. Tlocsie 3aroHeHNA UX KPOBbIO, TTHABKA
OITyCKaeTCs Ha JIHO BOJIOEMA, ITUTASACH JIOJITOE BPEMS 3aTlaCeHHON KPOBbI0. KpoBb
B JKEJIyZIKE He CBEPTHIBAETCs Oyaroziapst aHTUKOATYJIAHTY 2upyOUHY, BhIZIETIsIe-
MOMY CJIIOHHBIMH JK€JIe3aMHU MTUABKH. [[MABKYM OOUTAIOT B CTOSYUX ITPECHBIX BO-
JI0eEMax HJTH B BOZIOEMAX CO cJ1abbIM TedeHreM. MOTyT BBIXOJIUTE U Ha CYIILY.

TunuyHeIM Npedcmasume.iem 3TOrO Kyiacca ABJIAETCA MeQUyuHCKas nu-
seka (puc. 4.65-3), ucrionbayeMas JUId JIEUeHUs], B YaCTHOCTH, TUTIEPTOHUN U
TpoMbodiebuta. Mosozple MHUABKY ITUTAIOTCA KPOBBIO JIATYIIIEK, & B3POCIIbIE —
KPOBBIO MJIEKOITUTAIOIIHX.
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Puc. 4.65 [lpedcmasumenu Kone4amelx yepeel: 1 — Hepeudd,; 2 — 8eepoobpasHbIl Yepab; 3 — MeOUYUHCKasA
nuseka

Y3Hatlime 6o/s1bwe

CpaBHuTenbHaA Tabnuua no TMnam Yyepsen
MpusHakn Mnockune yepsun Kpyrnbie yepsu KonbyaTble yepsu
Teno Mnockoe Kpyrnoe B nonepeyHom  COCTOMWT U3 KOJb-

cevyeHwun, sepeTeHoBna- Le€BbIX CETMEHTOB
Hoe, 6e3 cerMeHToB

Mokpos KOXHO-MYCKYNbHbIN MELOK
Mbiwbl MpofonbHble KonbLeBble  TofbKo NPOAO/bHbIE MpofonbHble Konb-
LeBble
[MonocTtb Tena Het nonoctu Tena MepBnYHasA, 3anonHeHa  BTopuuHas, 3anon-
»KNAKOCTbIO HeHa XMNAKOCTbIo
KnweyHmk Cnenoi (6e3 aHanbHoro  CKBO3HOW (eCTb aHanbHOE OTBEPCTHE)
oTBepCTUA)

1. [lanTe onpepeneHne cnefyloWnM NOHATUAM: Napa3wT, SKTONapasuT, SHAOMapa3mnT, GeEHTOCHbIe
KNBOTHbIE, XMPYANH, MEPEKPECTHOE OMI0A0TBOPEHME.

2. O6bACHUTE GYHKLMN CNeRYIoWNX CTPYKTYP Y KONbyaTbiX YepBeii:
a) KOXHO-MYCKYbHbIN MeLOK; 6) Lienom; B) NMLLEBAPUTENbHDIV anmnapart; r) OpraHbl AblXaHus;
) KPOBEHOCHbIV annapart; €) OpraHbl BblAENEHWA; ) HEPBHAA CUCTEMA; 3) OPraHbl YyBCTB.

3. MpakTnyeckas pabora.
Bo3bmuTe CTEKNAHHYIO TPYOKY AnvHoM B 20-30 CM, C OfHUM Pa3ABOEHHBIM KOHLIOM. 3adUKCvpyiTe
TPYOKY Ha JepeBAHHON NanneTe Takvm 0b6pa3om, UToObl OfMH KOHeL TPYOKM NOrpy»Kanca B ALWMK
C B/IaXKHOW 3emJei, @ BTOPOM NPUCOANHUTE K aKKYMYIATOPY MOLHOCTBIO B 4-6 BOJLT. [lomecTuTe
[OXKIEBOrO YepBA B CBOOOAHbI KOHEL TPYOKM 1 HabniofaliTe 3a ero nepesBuxeHnamu: Brpaso
OH MOMafaeT BO BaXHYI0 3eMI1i0, a BNIEBO ero nobbeT Tokom. [NosTopuTe onbiT 10 pas, 3an1cbisas,
CKOJbBKO pa3 OH MOWAET Hanpago 1 CKOMbKO Haneso. Caenaiite BbiBoAd. O6bACHUTE, KaK XM3Heaes-
TEeNbHOCTb AOXKAEBOrO YePBA YyULaeT MI040POANE MOYBbI.

4. CocTaBbTe NULIEBYIO LieNb C y4acTMeM JOXAEBOro YepBss.

5. MocmoTtpuTte BUAEO un:

& [ ~Hasosure 3 60ne3HW, KOTOPbIE MOTYT ObITb BblIEUEHbI C MOMOLLLIO MMABOK;

py  — NPOAHANN3NPYTE NPUMEHEHNE MeLNKAMEHTOB, MOMyYEHHbIX 13 MUABOK, B IeUEHNN
':'_Fl:_l-t-.r‘.sg‘,l pasHbIX 6onesHe;
L —nNpuBeanTe 3 fOKa3aTeNbCTBa TOro, YTO NMUABKM — NMPEeACTaBUTENM OTAENA KOMbYATbIX HePBEN.

-
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MoJL1r0CcKH — OeCrio3BOHOYHBIE, OOUTAOIIINE B ITPECHBIX U COJIEHBIX BOJIAX
1 Ha CyIIIE.

CrpoeHue TeJsa. JliruHa Tesla MOJIJIIOCKOB BapbupyeT OT 2 MM 70 20 M.
BosIbIIMHCTBO BUIOB BEZIET MAJIOTIOABIDKHEIN 00pa3 *Ku3HU. CUMMETPHSA Tejia
JIBYXCTOPOHHSA, HO BCTPEUAIOTCA M aCUMMeETPUUHble (GOpMbL. BTopuuHas mo-
J10CTh Tena (11e716M) CHITBHO PeyLIMPOBaHAa U COXPAHAETCS TOIBKO BOKPYT CEPZALIA
Y TOHAJI, OCTAJIbHASA YaCTh 3aII0JIHEHA COEAUHUTENIBHON TKaHbIO (MapEeHXUMOMH).
Teno MOJUTIOCKOB 3aIIUIIIEHO PAKOBUHOLL, KOTOPAst MOYKET OBITh IIETbHOU, CITH-
PaTBHO 3aKPyUEHHOU (YITUTKA) WJIM COCTOSINIEN U3 IBYX CTBOPOK — JIBYCTBOPUA-
Tot (6e33ybKa). PakoBMHA COCTOUT U3 TPEX CIJIOEB: HAPYHCHO20 OPOTOBEBILIETO,
cpedHe20 W3BECTKOBOTO U 8HYMpeHHe20 TepPIaMyTpPOBOrO. PaKOBHHA pacTeT
BMECTE C MOJUTIOCKOM, KayKZIBIH rofi 00pasyst HOBOE KOJIbIIO, PA3/IMUUMOE Ha e€
TIOBEPXHOCTU. [10 3TUM TOZOBBIM KOJIBIIAM OIIPEAEJISIOT BO3PACT MOJITIOCKA.
CrnimparneBuiHasA paKOBUHA OYEHb BMECTUTEIbHASA: B CJTydae OMacHOCTH KUBOT-
HOE TIPSTYETCS BHYTPHU HEE.

Msarkoe Teno MOJ-
JIIOCKOB COCTOUT U3 TPEX
OT/ZIEJIOB: 20108bl, MYA0-
suwa v Hoau (puc. 4.66).
Ha 202108€e pacnionoxeHsl
2nasa, pom U wWynanw-
ua. Hoea mnpencrasmia-
er cobol MyCKYJTbHBIMA
BEIDOCT ~TYJIOBHITIA Ha

6pIOLHHOf71 CTOpOHE, CIIy- Puc.4.66 BHympeHHee cmpoeHue 6pioxoH02020 MosIIlOCKa: 1 — po-
JKAIIUY 71 TIOJI3aHUS | M0soe omeepcmue; 2 - mepka (padyna); 3 - nuwesoo; 4 — 306; 5 — xe-

J1y00K; 6 — KUWeYHUK; 7 — aHyc; 8 — nedeHb; 9 — 20Haobl; 10 — yesnom;
CPHKcaHHH K Cy6CTpaTy. 11 - cepoue; 12 — nézkoe; 13 — MaHmus; 14 - MasmudiHas nosocms;
Ty/loeuu4e OKPY2KEHO 15— HepsHele cmeosibl; 16 — Hoza

KOXKHOU CKJIQJIKOM — MaHmuetl, HaJInure KOTOPOU SIBJIAETCS OZHUM U3 OTJIH-
YUTEJIbHBIX TPU3HAKOB MOJUTIOCKOB. MEKIy TeJIOM Y MaHTHEH HaXOAUTCSI MAH-
MuiiHas no.0CMb, B KOTOPOH PACIIOJIOXKEHBI OPTaHbl JIBIXaHUs U 4yBCTB. Crozia
K€ OTKPBIBAIOTCS TI0JIOBBIE, BBIIETUTETbHbBIE M aHAJTbHOE OTBEPCTHUS.

IIumeBapUTEeIbHBIM ANIIaPAT COCTOUT, KaK U Y UEPBEl, U3 TPEX OTIEJIOB,
OTJIMUASACHh MMPUCYTCTBUEM padyavl (XpsllleBas IUIACTUHKA ¢ 3yOUMKaMHU, JIeXKa-
1A Ha TIOBEPXHOCTH SI3bIKA U CJTy?Kallasl JyIsi COCKPeObIBAHMSA MTUIIN) U NeveHU
(puc. 4.66).

OpraHamMu AbIXaHUA Y BOIHBIX MOJUIIOCKOB SIBJITIOTCS H#cabpbl (KTEHUINHN)
(puc. 4.66), a y Ha3eMHBIX — /1e2Kue, TIPEJICTABIISIONTHE COOOH OrPaHMYEHHbBIH yJa-
CTOK MAaHTUHWHOM TTOJIOCTH, KOTOPBIH OTKPBIBAETCST HAPY?KY OT/IEJTBHBIM OTBEPCTHEM.

-
—_—
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Y3Hatiime 6os1bwie

OT Xenyaouka OTXOAWUT aopTa, KOTopas pa3BeTBAAETCA ANXOTOMUYECKM Ha 2 COCyAa, a Te — Ha
apTepun. /13 apTepuii KpoBb pacTeKaeTcA No NOSOCTAM (MakyHam) MEXAY TKaHAMMW 1 OpraHamm.
OmblBas opraHbl, KPOBb OTAAET MM KNCIIOPOA 1 NUTaTeNbHbIE BELWECTBA, OCBOOOXKAAA OT yrne-
kucnoro rasa (CO,) n xupgknx otxopos. Ckanimeasch B 60nee KpynHble BEHO3HbIE JaKyHbl, MO
BEHaM KPOBb MOCTYMaeT K OpraHam AbixaHnsA. OboralyeHHasa KUCIopPoAOM KPOBb OT OPraHOB fibl-
XaHVA Bo3BpaLlaeTca B Nnpeacepave. Yactb apTepranbHON KPOBM NOCTYNAET B BblAeNnUTENbHbIE
opraHbl, rae oYnLIAeTCa OT BPefHbIX 0OMEHHbIX BELLECTB 1 BO3BPALLAETCA B BEHO3HYIO KPOBb.

OpraHamMu BBIJAEJEHUSA SBJISIOTCS IIPO-
CTBIE TIOUKHM — TPYOOYKHU, CKPyUEHHBIE B BUJIE
JlaTUHCKOM OykBHI V. IlepemHME KOHell TPyOKH
COOBIIAaeTCs C TIOJIOCTI0 BOKPYT CEPAIA, B HEM
CKAIIMBAIOTCA KUAKHE OTXOLBI MeTaboirsMa, a
3a7IHUH OTKPBIBAETCS B MAHTUUHYIO [TOJIOCTD, OT-
KyZla OTXOJIBI BBIBOZSTCS HAPYIKY.

HepBaasa cucrema 111dPy3HOTO TaHITIHO-
HApHOTO THIIA U COCTOUT U3 KPYITHBIX 2aH2Aues,
PACITOJIO’KEHHBIX B )KHM3HEHHO BAKHBIX OpraHax

Puc. 4.67 HepsHasa cucmema
(rornoBe, HOTe, TyJIOBULLIE, MAHTHN) U COBIMHEHHDIX 11010 cko6: 1 - Heperble zamenuu;
MeXIy coboi Hep8HbiMU cmeoaamu (puc. 4.67). 2 - Hepervie okoryarus

OpraHsbl YyBCTB. JIyullle BCET0 Y MOJUTIOCKOB Pa3BUTHI OpraHbl 0O0HIHUS,
BKyCa U PAaBHOBECHs. Y XUIIIHBIX BUIOB €CTh IJIa3a.

PaszmHoOzkeHHe. BoybIIMHCTBO pa3denbHONnoble, HO ECTh U TepMadPOITUTHI,
HO OIUTOZIOTBOPEHHE Y HUX nepekpecmHoe. Y Pas3nesibHOMOIbIX, ¥ CAMOK — 0OUH
AUYHUK, Y CAMIIOB — CeMEHHUK, a Y repMadposiToB — repmadbpoAUTHASA TOHAZIA, B
KOTOPOH 00pasyroTCs KaK SUIEKIIETKY, TaK U CIIEPMATO30UIbL. Y Pas3e/IbHOIOBIX
OIJIOZIOTBOPEHHE HAPYHCHOE, Y TEPMADPOITUTOB — BHYMpPeHHee. Y MOPCKHX MOJI-
JIIOCKOB paseumtue ¢ npespawieHuem, y Ha3eMHbBIX ¥ ITPECHOBOJTHBIX — NPSMOE.

Posib MOJUTIIOCKOB B NPHUPOZE U B KU3HHU 4YeJOBeKa. MOJUTIOCKH
WTPAIOT BAYKHYIO POJIb B KPYTOBOPOTE BEINIECTB B IPUPOJIE, ABJIAACH U UCTOYHU-
KOM IIMTaHUA JIJI1 MHOTHX BOJHBIX JKMBOTHBIX. HEKOTOPBIE BHUBI (BUHOTPAZHAS
yIuTKa, 6e33yOKa, MUUH, KaJIbMaphl) UCITOJIb3YIOTCSA YEJIOBEKOM B ITUTaHUH. V3
PaKOBUH MHOTHX MOJUTIOCKOB M3TOTABJIMBAIOT YKpAIlleHus. VI3 paKOBUH IIPECHO-
BOJIHOM TIEPJIOBHIIBI M MOPCKOH MaprapuTUdEPHI J0OBIBAIOT KeMUyT. 3 cekpe-
Ta YEPHWIHHOM KeJIe3bl OCBMUHOTOB U KaJTbMapOB M3TOTABJIUBAETCS KUTAMCKAs
TyIIb. BerpeuatoTest v BpemHble BUABL Tak, TOJIBIM CITU3eHb TUTAETCss TpUbaMu 1
OBOITIAMH, & IIPY/IOBUK SIBJISIETCS TPOMEKYTOUHBIM XO3SUHOM JUT TIEYEHOYHOTO
cocaspliyka. KopabembHBIN YepBb (UepBeoOpasHbIH MOJUIIOCK) Pa3pyIIIaeT IpeBe-
CUHY KOpabJied 1 IPUYaJIOB B MOPCKUX TTOPTaX.

Pa3Hoo6pa3|/|e MONMNIKCKOB
Oxkomo 130000 Buz0B MOJUTIOCKOB TIOZIPA3ZE/IAITCA Ha 3 Kiiacca: bptoxXoHo-
eue, /laycmeopuamnte u I'0n1080HO2UE.
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Kinacc Bproxonorue (Gastropoda)
SIBJISIETCST  CAMBIM  MHOTOUHCJIEHHBIM.
BproxoHorue OOHTAIOT B IIPECHBIX,
MOPCKHX BOZIAX U Ha cyle. Teno 3a-
IIUIIEHO CIIUPAJIbHO  3aKpPy4YeHHOH
paKoBUHOU. B BepxHEM KOHIIE paKo-
BHHA 3aKpPHITA, B HIDKHEM — OTKPBITA,
OTKyJla BBIXOZIUT TOJIOBA U TYJIOBHUIIIE.
Pa3meprl DPaKOBUHBI BapbUPYIOT OT
2-3 MM 710 60 cM. Y HEKOTOPBIX BUZIOB PAaKOBHHA peAylMpoBaHa. Kak ciencteue
ACHMMETPUU TeJIa, PENYLINPOBAIIUCH OPTaHbI IIPABOM CTOPOHBL. XOPOIIIO Pa3BU-
TBI OPTaHbI UyBCTB — OOOHIHUE U 3peHHe. BOJIBIITMHCTBO ABJISI0TCS PUTOdaraMu,
HEKOTOPble (GUIIBTPYIOT BOZY, HO €CTh M XUIIHUKU. HeKoTophle BUIB! (MasIblid
IIPYJIOBUK) SIBJITIOTCS IIPOMEXKYTOUHBIMU XO3€BAMU ITaPA3UTUYECKUX UEPBEH,
IIPYTHE — BPEAUTEIIIMU CaZIOB U OTOPOJIOB (CITH3HU).

IIpedcmasumeanu: caudens cadoswlil (puc. 4.68), suHoepadHas yaumxa
(puc. 4.69), manviit npydosux (puc. 4.70) v np.

Kiaacc /IBycrBopuartsie (Bivalvia) BKIoYaeT MOPCKUX U ITPECHOBOIHBIX
MOJIJTIOCKOB, BEZIYIIIUX MaJIOTIOZIBM)KHBIN 00pas jKu3HH. ['0JI0Ba pesylinpoBaHa,
M3-3a UET0 Y HUX HeT IV1a3. PAKOBHUHA COCTOUT U3 JIBYX CTBOPOK, COEIMHEHHBIX Ha
CIIMHE 3JIACTUYHOU CBs3KOU (y 6e33yOKH), a Y HEKOTOPLIX — 3ybunkamu. [lepe-
JIBUTAIOTCSA MEIJIEHHO, BHIIBUHYB HOTY B TPYHT, & 3aTEM IMOATATHBASA K HEU BCe
Tes10. MaHTHUHHASA TI0JIOCTh COODIAETCs C BHEIIHEN CPeZION TIPH MTOMOIIH JIBYX
cudOHOB: Uepe3 HUKHUH CU()OH BOZIa TIOCTYIIAET B MAHTHUHHYIO II0JIOCTh, a Yepe3
BEPXHUU — BBIXOAUT (puc. 4.71).

IIpedcmasumeau: yempuuwst 1 Muouu — MOPCKUE BUJIBI, YIIOTPEDIIAEMbIE
B ITUIITY; NEeP108UYA BEIPAIIINBAETCS B CIIEITMAIbHBIX XO3SHUCTBAX /17151 TTOJTYYEeHUs
JKEMUyTa; npecHosodHasn be33yoka (puc. 4.71).

Puc. 4.68 Cnu3seHb cadosbili

8blgedeHue 800bl

8bI800HOU

Puc. 4.69 BuHozpadHas ynumka cucghoH

-— ] ¥

KecoHoeble HUumu Hoea

Puc. 4.70 Manebiti npyoosuk Puc. 4.71 [lNpecHosoOHas 6e33y6Ka — op2aHU3M-gpusmpamop
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Kiaacc T'osroBonorue (Cephlalopoda). T'onoBoHOTHE SIBJIAIOTCSA CAMBIMU
«yYMHBIMH» Cpenyt OECTIO3BOHOYHBIX, TaK KaK Y HUX TOJIOBHOH MO3T OTHOCHUTEJTBHO
GOJIBIITMX Pa3MEPOB U XOPOIIIO PA3BUTEI OPTaHBI UYBCTB. Y 3THX MOJUTIOCKOB TEJIO
1oBepHyTO Ha 180°, B CB3M C YeM aHyC CMECTHJICS TIO7I TOJIOBY, & HOTH (IITyTIasib-
11a) OTXOZIAT OT TOJIOBBI, OTCIOZIA ¥ HAa3BaHUE — TOJIOBOHOTHE. POT cHabKeH POro-
BBIMU YEJTIOCTSAMH, TIOXOKUMHU 110 (DOPMe Ha KJTIOB MOIyTast. ABIAI0TCS MOPCKUMU
MOJUJTIOCKaMH, KOTOPBIE MOTYT AOCTHTaTh 710 20 M B JUTHHY. Y OOJIBIINHCTBA BUZIOB
pakoBHHA pexynupoBaHa. CHabKeHbl YEPHUILHOU JKeJIe30H, BbIZIEIEHMA KOTOPOX
WCITOJIb3YIOTCA [T CIIACEHUA OT BPAroB. J[71 TOJIOBOHOTHX XapaKTEPHO PEaKTHB-
HOE ZIBYKEHHE, 00eCIIeUnBaloIee CKOpoCTb 110 40 KM/dac. PasMHOKAIOTCS TOIBKO
OZIVH Pa3 B JKU3HH, TIOCTIE YETO YMHUPAIOT.

IIpedcmasumenu: karbmap, 0CbMuHo2, Kapakamuua, Haymuayc (puc.4.72).

Puc. 4.72 PazHoobpa3ue 20/71080HO2UX MOJUTIOCKO8: 1 — 0CbMUHO2; 2 — HAymusyc; 3 — Kanemap

QopmaTUBHbIN KOHTPOJIb 3HAHN

1. lanTe onpepeneHvie cnepywWmm NOHATUAM: PayNa, MAaHTUNHAA MONOCTb, MAHTUA, PAKOBWHA,
rOfOBbIe KOSbLA, PEaKTNBHOE ABUKEHME.
2. AccouumpyiiTe MOHATUA U3 ABYX CTOJIGMKOB.
b
[IBYCTOPOHHAA CUMMETPUA
Hora TpaHchopMMpPOBaHa B LynanbLa
ObILINT NPV NOMOLLM »Kabep

a) bpioxoHorve 1)
6) AByCTBOpYaTLIE 2)
B) rofloBOHOrMe 3)
4) enyaokK B Hore
5) paKoBMHa aCMMMETPUYHA
6) ogHoMosble
7) repmadpoauTh
8) Ha ronoBe ABa LynanbLia
9) UentoCTn B BMAE KIIOBA
10) AblWwaT NPY MOMOLLM IEeTKNX
11) peakTnBHOE ABUXEHNE
12) NpuCyTCTBYET MaHTUNA

3. CpaBHUTe TpU K/lacca MOJIIIOCKOB NO clefyloLen cxeme:

bproxoHoaue Jleycmeopuyameie lonosoHozue
Yactn Tena
PakoBuHa
KpoBeHOCHbI annapat
OpraHbl YyBCTB
PasmHoXxeHune
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4. CocTaBbTe JIOFMYECKYIO Lienb, KOTopas oTo6pakasia 6bl NyTb NOrOLWEHHOWN NN Yy MOJI-
NIOCKOB, MCMONb3YA NPefoXKEeHHbIe NOHATUA:
POT, NMULLEBOA, aHYC, KMLUEYHWK, XeNyAoK, FMoTKa, pagyna.

5. HazoBuTte nuiiHee. AprymeHTUpYite BbI6OP.

A b
a) aCMMMETPUYHAA PaKOBKHA a) KPOBEHOCHbI annapaT OTKPLITOro TMa
6) peayLVpoBaHHanA pPakoBKHa 6) acMMeTPUYHasA PakoBKHa
B) [bILUMT Kabpamu B) BbleNEHNE Yepe3 MeTaHebpuanii
r) peaKTUBHOE ABUXEHWE r) HaAMumne MaHTUn

O0masa xapakTepuCTHKAa. UJEeHUCTOHOTHE — caMasd MHOIOYMC/IeHHAs
IpyIIa >KUBOTHBIX, HACUUTEIBAIOIIAA OKOJIO 1,5 MJTH. BUZIOB, PACIIPOCTPAHEHHBIX
roBceMecTHO. OCOOEHHOCTH YWIEHUCTOHOTHX:

* MeA0 TIOKPBITO MMPOYHOH XUTUHU3UPOBAHHON KyTHUKYJIOW — 5K30CKETeT. Y
BOJIBIINX MOPCKUX U HEKOTOPBIX IIPECHOBOAHBIX BUZIOB OH IIPOITHUTAH KapOOHATOM
KaJIbITU, 8 Y Ha3eMHBIX IIOKPBIT BOCKOOOPa3HBIM BEIIECTBOM, YMEHBIIIAIOITUM HC-
TapeHue BOZbI Uepe3 MOKPOBHI Testa. POCT SK30CKeIeTa IPOUCXOAUT IIPH JINHBKE;

* YaeHUCmMbvle KOHeYHOCMU, COCTOSIIINE U3 TIOJIBIX TPYO, COEIMHEHHBIX IO/ -
BIDKHBIME MeXy coboif cycraBamu. Brarozaps 4WieHHUCTEIM KOHEUHOCTSM UJie-
HUCTOHOT'HE OCBOWJTH PA3JIMUHBIE CIIOCOOBI TIEPENIBIKEHNA (XOXKeHNe, Oer, T1a-
BaHUE, IIPBIKKH ), UTO TTO3BOJIMIIO UM 3aHATH PA3JINYHBIE IPUPOHBIE HUIIIY;

s ceeMeHmayus meaa. Y HA3MINX YWIEHUCTOHOTHUX (MUPHAIIOZ) CETMEHTHI Tea
HeZmbbePEHITMPOBAHEL, a Y BBICIITHX (Pako0Opa3HbIe, HACEKOMBIE, TTAyKOOOPa3HBIE)
(OPMHUPYIOT OTIENBI TENA: 20208Y, 2PY0b 1 OPOLIKO. Y HEKOTOPBIX ITPEJICTABUTENIEH
(mayky 1 HEKOTOPble PAKOOOPAa3HBIE) FOJIOBA CPOCIACH C CETMEHTAMH TYJIOBHUIIA, 00-
pazoBaB 20.10802pYydb. Kak paBHIIO, KaXKIBIH CErMEHT HECET 10 [ape COUIEHEHHBIX
TIPUIATKOB, CUMMETPHUYHO PACIIOJIOKEHHBIX 10 O0KaM Tesla ¥ BUZIOM3MEHEHHBIX B
3aBHUCHUMOCTH OT DYHKIMH. YUIeHHUCTOHOTHE, TIPUCIIOCODTIEHHBIE K TIOJIETY, UMEIOT
Ha CITMHHO-OOKOBOY CTOPOHE TYJIOBUILIA OHY WJIH JIBE NIaphl KPBLTbEB;

« bunamepanbHA CUMMEMpPUS ena;

« cMewaHHasn (Mukcoyens) ooCTh TeJa;

* MbIWLUYBL TIPEJICTABIIEHB! OT/IE/IBHBIMU ITyYKaMU MBIIIEYHBIX BOJIOKOH;

* OblxaHue — mpaxetiHoe, xcabepHoe, 1e20UHOe WU KYMUKYASIPHOe, B 3a-
BHUCUMOCTH OT CPeJIbl OOUTAHUS;

* 2AH2NUOHAPHAS HEPBHAS cuCMeMa, C BBICOKOU CTelleHblo Liedan3alii;

* Op2aHbL HY8cma pasHOOOPa3HbI, XOPOIIIO PA3BUTHI IIPOCTHIE WJIU CIIOJKHBIE
(pacemounvle) raza, OpraHbl BKyCa, CITyXa, OCA3aHUA U PABHOBECH;

* nuWesapumenvHsvill annapam nudbepeHIIMPOBaH Ha TPH OT/ENIA: TIEPEI-
HUH, CDENHUN U 3a7JHUH;

* KPOBEHOCHblIL annapam He3amkHymoz2o muna. 1o cocyziaM U jaKyHaMm
LUPKYJIUPYET 2emoaum@a — CMeCh KPOBH U 11€JIOMHUYECKOU KUAKOCTU. Cepiie
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MeITK00Opa3Hoe MJIH MIPOZOJIrOBATOe, COCTOUT U3 HECKOJIBKUX KaMep, KOTOPbIE
COODIIIAIOTCSA OTBEPCTHAMU C KJIATTAaHAMU — OCTHAMH.

* OpeaHdvl 8bl0eneHUs: Manbnuauesvl cocyobl Y HACEKOMBIX, KOKCAAbHbLE
Jicene3bl — y TIAYKOB U 3e/1eHble dicene3bl — y PaKoOOPas3HbIX;

* pasodeabHONOAbLe, peXKe TepMadPOTUTHL. IMOPHUOHAIBHOE PA3BUTEE MOXKET
OBITH TIPSMBIM UJTH HETIPAMBIM (C IIPEBPAILIEHUEM ).

CaMBIMU TIPEICTaBUTEIBHBIMU KJIACCAMU UJIEHUCTOHOTHX ABJIAIOTCA: Pako-
obpasnvle, Hacexomvbte u ITaykoobpasHwle.

Knacc PakoobpasHbie (Crustacea)

MsBectHel okoo 20000 BumOB Pakoobpas3HbBIX, OOUTAIONINX ITPEUMYIIe-
CTBEHHO B BOZHOH cpezie. TUITHYHBIM ITPeJICTaBUTEJIEM KJlacca SABJIAETCA peuHoll
pax (puc. 4.73).

Crpoenwue Tesra. CHapy>KU TEJIO paKa IIOKPBITO XUTNMUHOB01 KYMuKy.A0u —
naHIupeM, 0OpasyIoIUM HaPYKHBIN CKesleT. KyTHKya COIEPIKUT Pa3yInYHbIE
[IUTMEHTBI, [I03TOMY Pak MOYKeT MEHATb OKPACKY B 3aBUCUMOCTHU OT cybcTpaTta —
OT 3€JIEHOTO JI0 KOPUYHEBOTrO. [Ipy BBICOKUX TeMIlepaTypax (KUIIAYEHHH) BCE
IIUTMEHTH] pa3pyliaoTces, KpoMe KpacHoro. Teso paka COCTOUT U3 2-X OTZIEJIOB:
20.10802pydu u bprowka. I'ooBorpyzb 06pazoBasach B Pe3ysIbTaTe CIIUSHUA
CErMEHTOB TOJIOBHI U I'PY/IH. 1 0.1068a COCTOUT U3 4-X CPOCILIUXCS CErMEHTOB. [1ep-
BB CETMEHT CHAOKeH 2 IapaMH YCUKOB: AHMEHHbl — JTHHHBIE YCUKU, U AH-
MEeHHYAbL — KOPOTKHE YCUKH (puc. 4.73). YCHUKU ABJIAIOTCA OpraHaMU 0CA3AHUS
U 000HAHUSA. 371€eCh Ke PACTIONIOXKEHbI U 21a3a. Ha ocTaynbHBIX 3-X cerMeHTax
pacriosyiaraiotcs 1o rape KOHEUHOCTeH, 06pasyolmx pomosou annapam. Ilep-
Bas Iapa BBITOJIHAET QYHKINU 8epXHUX Yeatocmel (MaHAUOYJIIbI), a OCTaJb-
HBIE — HUXMCHUX Ye/nocmetl (MaKCHUILIbL).

3areM cremyioT 8 cer-

MEHTOB 2pyodu, KOTOpbIE 2010802pydb

TOXKE HecyT IO Ilape KO-
HeuHocTed. IlepBble Tpu
mapel — HO204eACmu,
CITy?KaT Ul YAEP:KaHUs,
pa3MerbueHusA U IIepe-
MeltleHust nuiy. Cremy-
OIIe 5 map ABJIAITCA
KOHEYHOCTSIMHU [T T1epe-
IIBIDKEHUS — XOOW1bHble
Hozu. IlepBas mapa cHab-
’KeHa KJIEITHAMH, C TIOMO-
IIbI0 KOTOPBIX PaK 3axBa-
TBIBAET ZI0OBITY, pPa3pe3aeT

€€ 1 HarlpasJIAeT B poT. Ha

TB M 6eTparT K Puc. 4.73 BHewHuli 8u0 pe4yHo20 paka: 1 — aHmeHHsl; 2 — 20/1084;
epro cybcrpare  pa 3 - 2py0b; 4 — 6prowWHbIe CezMeHMmbl; 5 — xo0uslbHble Hoau; 6 — Yeslto-

[EPEABUracTCA, MEAJICHHO  cmu; 7 - knewHu; 8 — wos
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I1arasi, a B TOJIIIIE BOZBI I1JIaBAET XBOCTOM BIIEPE, Crrbast 1oj ceOst OPIOITHBIE KO-
HEYHOCTH, TT03TOMY TOBODST, UTO PAK IIATHUTCSA HA3A.

Bprowko coctont U3 7 cerMeHTOB. [1epBbIe IATh HECY'T 110 Iape IIaBaTeTbHBIX
HOT, KOTOPBIE Y CAMOK CJIy?KaT MECTOM IPUKPEIUIEHUS UL U TOJIBKO UTO BBLTY-
TIUBIITUXCSA U3 SULT MOJIOZABIX PAYKOB. Y CAMIIOB TIEPBBIE ZIBE ITAPBI HOT' 0OpPasyoT
COBOKYIIHUTEIbHBIN opraH. [Tociennue 2 cermenTa 06pasyioT XBOCTOBOM [IJIAaBHUK.

IIumeBaprebHBIA anmapar (puc. 4.74) HaunHaeTcs pOImoebM 0maeep-
cmuem, OTKy/ia ITHIIIA IEPEXOAUT B KOPOMKULL NUL{e800, BIIAJAIOLIHH B %Ay oK,
paszesIeHHBIN Ha JIBe YaCTU: 4e8amenbHYy10, T7e MUl U3MesIbuaeTcs, U Yedwab-
HY10, TIe TIUIIEeBas Kalla GUIbTpyeTcs Uepes TOHKHE XUTHHOBBIE HUTU. YIIJIOT-
HEeHHAs ITUIIEBAS Kallla TIOCTYTIAEeT Aajiee B CPpedH 010 KUKy (TOHKUH KUITIEYHIK),
a TBepIIble HEllePEBAPEHHBIE OCTATKH TIEPEXOJIAT B 3A0HI010 KUWKY (TOJICTBIN KH-
ITIeYHHK), OTKYZIa BEIOpAChIBAIOTCA HAPY?KY Uepes aHa1bHoe omeepcmue. Mexy
JKEJTyZIKOM U CPeIHEH KUIIIKOH HAXOAUTCSA neveHb, BBIBOAHOU IIPOTOK KOTOPOH OT-
KPBIBAETCS B CPEIHION KUILKY. BeCHO! ¥ JIETOM Ha CTEHKaX KEJTyJIKa OCAKAAETCA
M3BECTb, HeOOXOAMMAst U1 IIPOIIUTBIBAHUA KyTHUKYJIbI TIOCTIE JTMHBKH.

Oprans! gbIxaHusA. PakoobpasHble ABIIAT #cabpamul, IpY UX OTCYTCTBUU —
BCel TIOBEPXHOCTHIO Testa. 2Kabphel pacrosaraloTes B CrielUaIbHbIX YITyOIeHHAX
(>xabepHBIX KaMepax) y OCHOBaHUS T'PYAHBIX KOHEUHOCTEH. [IUPKyJIAIUS BOZBI
yepe3 xabepHbIe KaMepbl 00ECTIEYNBAETCS CIIEITUATTBHBIMU TTPHUCITOCOOTIEHUAMU.

KpoBeHnocHbIi anmmapar (puc. 4.74) He3aMKHYTBIM U COCTOUT U3 cepoya
MIATHUYTOJIBHON (POPMBI, OT KOTOPOTO B Pa3HbIE CTOPOHBI OTXOMAT KPOBEHOCHbLE
cocyObl, OTKPBIBAIOIIKECA B ITOJIOCTD TeJIa U JIaKyHbL. OMBIB BHyTPEHHIE OPTaHHl,
KPOBB I10 BEHO3HBIBIM CHHYCaM TI0CTyTIaeT B xabpsl, rae orgaer CO, n oborama-
eTCs1 KUCJIOPOJIOM, 3aTEM 10 BeHaM BO3BpaIllaeTcs B cep/ile. KpoBb OecriBeTHAS.

OpraHbI BbLIeJIEHUA DEUHOTO PaKa [IPeZCTaBIIEHE! BYMsI 3€JIEHBIMU XKeJle-
3aMHU, OTKPHIBAIOIIUMUCA Y OCHOBAHHUA aHTeHH. [10CpesicTBOM 3THX JKeJle3 U3 Op-
raHM3Ma BBIBOZIATCS BPEIHBIE TPOAYKTHI METAO0JIN3MA, COZIEPIKAIIINECS B KDOBH.

Puc. 4.74 BHympeHHee cmpoeHue pe4yHo20 paka: 1 — nepedHuli omoesn xesnyoka; 2 — 3a0HuUli omoes xesyo-
Ka; 3 — KuweYyHuk; 4 — aHyc; 5 — cepoue; 6 — 6ploWHAs Hep8HAs yenoyKa, 7 — CeMeHHUKU; 8 — cemAnposoosbl;
9 — 0K0M102710MOYHOE Hep8Hoe Kosbyo; 10 — 3en1éHas xenesa; 11 — nedyeHo
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HepBHasa cucreMa raHr/InoHapHOTO THIA U COCTOUT M3 FOJIOBHBIX TAHTJIHEB,
COEZIMHEHHBIX TIOCPEJICTBOM OKOJIOIVIOTOYHOTO HEPBHOTO KOJIBLIA C TIOATJIOTOYHBI-
MU TaHIJIMAMH, OT KOTOPBIX OTXOAUT OPIOIIHAsA HEPBHAA 11erouka. OHa COCTOUT U3
5 Tap TYJIOBUIIHBIX U 6 TIap OPIOIIHBIX TAHTJIHEB. Y HEKOTOPBIX KPaOOoB, B CBA3HU C
YKOPOUEHHUEM TeJla, OpIOIIHbIe TAaHTTINH CIIWJIUCH B OZUH OOJIBITION y3er1. HepBHEIE
TaQHTJINH CBSA3AHBI MEKIY COOOM M C OpraHaMu MOCPEACTBOM HEPBHBIX BOJIOKOH.

OpraHbl 4yBCTB pa3HOOOPAa3HBI M XOPOIIO Pa3BUTHL. [IJTMHHBIE aHTEH-
HBI CITy’KaT Op2aHaMU 0CSA3aHUS, KOPOTKHE — 000HaHUA. VIMeroTes 6osibliive
ciokHble (baceTouHble) 22a3a, COCTOAIINE U3 COTEH IIPOCTHIX IVIa3KOB, KOTOPBIE
BMecTe 00eCcreunBaoT Mo3auyHoe 3peHue. biarogaps Tomy, 4To I1a3a pacro-
JIO’KEHBI Ha AJIMHHBIX HO’KKAX, OHU BPAIIIAOTCA BO BCE CTOPOHBI M PaKOOOPa3HBIE
XOPOIIIO BUZAT. HekoTopkle pakoobpas3Hble UMEIOT OPTraH PaBHOBECHS.

PazmHoxkeHuUe. PeuHble paku — pa3denbHONOAble KUBOTHBIE, C XOPOLIIO
BBIPAKEHHBIM ITOJIOBBIM AUMOPDU3MOM: y CAMOK OPIOIIKO IITHPE, YeM Y CAMIIOB.
Om100TBOPEHNE — BHYMPEHHee, Pa3BUTHE — npsamoe. J10 OCTUKeHNs 110710~
BOU 3pEJIOCTH PAUKH HECKOJIBKO Pa3 JIMHAIOT: Ha NIEPBOM rofy »KU3HU — 10 pas,
Ha BTOPOM — 5 pas.

Posib pakooOpa3HbIX B IPUPOJE M B *KU3HU YeI0BeKa. Pakoobpas-
Hble — BQ)KHOE 3BEHO B ITHUILIEBBIX LEMAX BOIHBIX KOCHUCTEM, ABJIAACH OCHOBHOHM
MIUIIEN JUT MHOTHX PBIO U APYTHX BOJHBIX [TO3BOHOYHBIX U OECTIO3BOHOYHBIX.
PakoobpasHble — UIBTPATOPHI, CIIOCOOCTBYIOT OUMINIEHHIO BOZIBL. MHOTHME PaKo-
obpaszHble (kpabbl, KDEBETKY, OMAPhI, JIAHTYCTBI, PAKH U ZP.) HUCIIOJIB3YIOTCA Yesio-
BekoM B mutnly. Cpeay pakoobpas3HbIX BCTPEUAIOTCS U ITAPA3UTHI PBIO, 2 HEKOTOPBIE
ABJIAIOTCA IIPOMEKYTOUHBIMU X0351€BaMH N1aPa3UTUUECKUX TITIOCKHX YePBEH.

PasHoo6pa3une pakoobpasHbIx

B 3aBUCHMOCTH OT CTENEHU PA3BUTHA, IIPEICTABUTETH PAKOOOPAZHBIX JIETIAT-
Cs HA HUBWUX U 8bICUUX PAKOOOPA3HDBLX.

Husmmue pakooopasusbie. K 570l rpyrie oTHOCATCA dadHUU, YUKAONbL
(puc. 4.75-1,2), secaonozue v np. OHK 06pa3yIOT 300IUIAHKTOH U CITy»KaT ITH-
11ed 1 MHOTHX BOZHBIX )KUBOTHBIX.

Teno nadHUM 3aKITI0YEHO B ABYCTBOPUATYIO PAKOBUHY, U3 KOTOPOU TOpUaT
HapY’Ky TOJIbKO T'0JI0BA U BETBUCTHIE aHTEHHYJIbI, B3MaxXUBas KOTOPBIMU adHUs
CKAueT I10 BOJlE, Kak 6r1oxa. HOXKKM 4aCTUUHO MIpEBPAIEHE! B »KAOPBI, MU Ke
OHa 3aroHfAeT MHUIIy B POT. LIMK/IONEI — 3TO Bec/OHOTHe pakoobpasHble. F3-3a
OTCYTCTBHS ykabep JIBIIIIAT BCEH TIOBEPXHOCTBIO TeJla. HeT HU cepalia, HU KpoBe-
HOCHOM CHCTEMBI, TTOJIOCTHAS YKUJIKOCTb ITPUBOAUTCSA B JIBYDKEHUE COKPAIIIEHU-
MU KUIIeuHUKa. [11aBas, UKIIon «rpebeT» YeThIpbMs IapaMy TPYAHBIX HOJKEK.
Crieaet, B3MaxHyB UMM, PBIBOK BIIEPE] MJTH BBEPX, & IOTOM MAPUT HAJl BOZOH Ha
PaCTOIIBIPEHHBIX yCaX, KaK OpeJT Ha PaCIIPOCTEPTHIX KPBLIbAX. [IMKIIObI — XHIII-
HUKH, U BECbMa OIIaCHbIE, CIIPABJIAACEH C UEPBAMH U JIMYMHKAMU KOMapOB, IIPH-
yeM OoJiee KPyITHBIMU, UeM OHU caMU. He rHymaoTesa 1 KaHHUOATU3MOM.

Briciire pakooOpa3HbI€e IIPEICTABIIEHBl 1AH2YCMamu, omapamu, kpaba-
Mmu, kpegemxamu v 1p. (puc. 4.75). Jlauryctsl nocturatot 10 60 cM B [utuHy. [TepBast
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Tapa IPyAHBIX HOT He TpeBpallieHa B KielH. OOUTAIOT B TPOIIMYECKUX U CyOTpO-
TIMYECKUX MOPsIX. BemyT HouHoM 06pas »xus3HU. EcrecTBeHHBIE Bparvt — OCbMHHOTH.
Owmaput (puc. 4.75-5) BHellTHe OYeHb TIOXOXKH HA PEUYHBIX PAKOB, HO Y HUX II€PBAs
Tapa rpyZHbIX HOT (KIEIHM) — 60s1bI1ie U MottHee. OOBIMHO OMaphI KUBYT A0 50 JieT,
nocruras 710 15 kr Beca. Kpabwt (puc. 4.75-4) OTJTAUAIOTCS TEM, UTO TEJO Y HUX KO-
POTKOE, CIUTIOCHYTOE JIOPCOBEHTPAILHO. BPIOIIKO KOPOTKOE, TIO/IBEPHYTOE T107T CeOsL.
XoaubHbIE HOTH JUTMHHBIE, Y KAMYATCKOTO Kpaba OHU MOTYT JOCTUTATh 3 M IIPH ITIH-
pUIHE Tesa BCero B 26 cM. BpioliHble HOTH camIila BBIIOJTHSAIOT (DYHKITUIO COBOKYIIH-
TEJIbHBIX OPraHOB, Y CAMKY CJTy?KaT MeCTOM ITPUKPEIUIEHNS vl [TuTatoTes magabio.

Puc.4.75 Pa3Hoobpasue pakoobpasHsix: 1 —0agpHus; 2 — yukion; 3 — kpesemka; 4 — kpab; 5 — omap;
6 —1aHaycm

DopMaTUBHbIN KOHTPOSIb 3HAHUN

1. [laiiTe onpepeneHne cnepyowmnm NOHATUAM: UEHUCTOHOTME, PaKoobpa3Hble, BCeAaHbIe, MaH-
KTOH, HOrOYesoCTy.

2. Bbi6epute 1, ecnu yTBEpKAeHVe NPaBUIbHOE, 1 H — ecnu HeBepHoe. ApryMeHTUpyiTe Bbi6op.

*Kenyaok pakoobpasHblx [ByXKaMePHBbIi.

[eyeHOYHbIN MPOTOK Paka OTKPLIBAETCA B 33HIOI0 KULLKY.

’Kabpbl paka pacnonoxeHsl Ha OPIOLLIHbBIX KOHEYHOCTAX.

Cepple paka MeeT OCTUMW.

KpOBEHOCHbIV annapaT paka 3aMKHYTOro Tina.

Y paka CNoHble 1 NpOCTble riasa.

BbigenvTenbHbIMIU OpraHamm paka ABAATCA MOYKM.

[0Nn0BOrPyAb paka MMeeT 8 Nap KOHEYHOCTEN.

OnnofoTBopeHre pakoobpasHbIX BHELLHEE.

HepsHasa cucTema pakoobpasHblix Anddy3HOro T1na.

3. CocTaBbTe NIOrMYecKyio Lienb U3 OpraHoB NMLLEBapeHNsi PeUYHOro paKa, KoTopas oTo6paxa-
na 6bl NYTb NOMOLWEHHO NULLK:
FNOTKA, ABYXKAMEPHbIN XenyaoK, MULLEBOA, CPEAHNUM KULWEYHMK, POT, 33AHNIA KULLEYHWK, aHyC.

4. Hanpgute nuwHee. AprymeHTupyiiTe Bbibop:
Teso 13 ABYX YacTew, 2 aHTEHHbI, CIIOXKHbIE F1a3a, ONIOAOTBOPEHNE BHYTPEHHEE, HOTW Pa3aBOEHHbIE.

5. O60cCHYIiTe 3HaYeHME NIMHbKMN Y PeYHOro pakKa.

6. O6bACHUTE NOCJIOBULLY « ABUKETCA, KaK paK».

7.0T06pa3mnTe cxemaTnyeckn KPOBEHOCHbIN annapaTt pakoo6pasHbiX.

J333333333
IIIIIIIIIII
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Knacc Hacekomble (Insecta)

Hacexomble — camas 2on08a __ epyde 6prowiko
pasHo0OpasHas 1 MHOTOUMC-
JIEHHAs TPyIIa YWIeHUCTOHO-
TUX, HACUUTBIBAIOIIAS CBBIIIIE
1,2 muiH. BUzmoB. bosibminH-
CTBO M3 HUX — Ha3eMHBIE K-
BOTHBIE, HEKOTOPbIE OOUTAIOT
B BOZE WM B mouBe. Berpe-
YaIoTCA Mapa3UThl PaCTEHUN,
’KUBOTHBIX U UeJIOBEKA.

Crpoenne Tesa. Teso
HACEKOMBIX 3allMIIEHO CHa-
DPY’KH KYTUKYJIOH, BBIIIOJIHSA-
IOIIEN OZTHOBPEMEHHO (YHK-

LOUIO0  HAPY>KHOIo  CKeEJIeTa, 3 7 1m 8

A COCTOUT W3 TpéX OTIIEJIOB: Puc. 4.76 BHewHuli 8u0 u BHympeHHee cmpoeHue HaceKoMbiXx:
0 6 1 —uentocme; 2 — nuwjeso0d; 3 — 306, 4 — 3a0HAA KUWIKA; 5 — aHyc;

eon0ea, epyob K OpPHOWKO  4_7_ mpaxes; 8 — Manbnuauesbl cocyobl; 9 — 6pIOWHAA HEPBHASA

(puc. 4.76 ) Ha rosose — OOHA  yenouka; 10 — 20/108Hble 2aHenuu; 11 — AUYHUK; 12 — enazanuwe

Trapa CETMEHTUPOBAHHBIX AHIMEHH, POMO0ll annapam, COCTOSIINHN U3 6 3J1eMeH-
TOB (8epxHAA 2yba, 8ePXHAA U HUNCHAA Ueatocmu) U ca0xcHbvle 2aa3a (ot 3 1o 13
IIPOCTBIX I7IA3KOB). B 3aBUCUMOCTM OT XapakTepa IIHIIH, POTOBOH arapar MOKeT
OBITH 2PbI3YWULL, COCYWULL, AUNCYWULL, KoAowe-cocywiull v 1ip. (puc. 4.77).

I'pyzib COCTOUT M3 TPEX CETMEHTOB, HECYIINX TPH Mapbl YWIEHHUCTHIX XOAUIhb-
HBIX KOHEYHOCTEH. B 3aBHCHMOCTH OT criocoba TepeiBUKEHUsI, MOTYT OBITH Oe-
2amenbHbIMU, NPLI2ZATNEALHBIMU, KONAMEeAbHbIMU, N1A8AMEeAbHLIMU U X6da-
mamenvHbimu (puc. 4.78).

V neTaoImx HaCEKOMBIX 2-# 1 3-1 CErMEHTHI TPYIY UMEIOT 10 TIape KPbL1bes,
cTpoeHue U GopMa KOTOPHIX CITENTU(MUIHBI, B 3aBUCUMOCTH OT BUJIa HACEKOMOTO.

Bprowko coctouT u3 6-10 CErMeHTOB U OTZEIEHO OT IPYAHOIO OTZesIa TTyOOKOH
MIEPETSKKOH. Y caMOK OPIOIIKO 3aKaHUYMBAETCS AUUEKAA00M, KOTOPBIT Y ITYeT, OC 1
MYPaBbEB IIPEBPATHIICS B IIOJIYIO UIJTY, YePe3 KOTOPYIO IIPOTEKAET YKUIKOCTD SI0BH-
TOU yKeJIe3bl. Y CAaMIIOB OPIOIIIKO 3aKaHUYHBAETCI KONYASAMUBHbIM OP2AHOM.

Puc.4.77 Tunel pomogo2o annapamay Hacekomoix: 1 — 2pbi3ywjuli; 2 — Koaowe-cocyujudi; 3 — auxywud;
4 - 2pbI3ywe-cocyuyuti; 5 - cocywudi
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Puc.4.78 Tunsi KOHe4YHOCMel y HaceKombIX: 1 — nepeOHsAsA Ho2a nyesibl 019 COBUPAHUA NbITbYbI; 2 — NepeoHAs
HO2a Mypasbs, UCNO/Ib3yeMas 8 Ka4ecmae aHMeHHbI; 3 — 3a0HAA Ho2d (N1agamesibHO20 MUNA) XXyKa-niayHud;
4 - nnasamesnbHAsA HO2A XXyKa-8epMAWKU; 5 — KonamesbHasa Hoza MeosedKu; 6 — xeamamesbHas Hoza 6020Mona

Y3Halime 6os1bWwie

Yy KYKOB OfHa M3 ABYX Nap nepenHux KpblibeB CUIbHO XUTUHN3MPOBAHa U Ha3biBaeTCA Hao-
Kpbl/ibAMU. B nonete He Y4acCTBYET, a B pacnpaBN€HHOM BUAe CNyXUT AnA njiaHMpoBaHUA. y MyX,
KOMapoB, OBOAOB pa3BUTbl TOJIbKO NepeanHmne KpbibA, a 3agHne CUJIbHO peayumpoBaHbl 1 obe-
CcneyvymBaloT paBHOBECKE BO BpeEMA MoseTa. HeKOTOpre HaCeKoMble (BLUI/I) yTpatmnm o6e napbl
KpblJIb€B B CBA3U C Mapa3snTUyeCKnm o6pa30M KN3HN.

ITnmmeBapuTeABLHBIN ammnapar. [T1a y HaCEKOMBIX TTPOXOIUT Yepes Clie-
ZIYIOILIME OTZIEJIBL: POMOBAA NOAOCMbL — NUUE800 — 300 — dHceaydox — cpeo-
HAR KUWKA — 3A0HAS KUWKA — aHYyc. B pOTOBYIO TIOJIOCTh OTKPBIBAIOTCA IIPOTO-
KU CJTIOHHBIX JKEJIe3, KOTOPBIE Y IMYMHOK 6a004eK (TYCEHUIT) BBIIETISAIOT BEIIIECTBO,
13 KOTOPOro obpasyeTcss HUTh I IJIETEHNA KOKOHA. Y OOJIBbIINHCTBA HACEKOMBIX
KUIIIEYHUK CHAOKEH CJIETTBIMU BBIPOCTAMH JIJIS1 YBEJTMUEHHUS BCACHIBATEIILHOM T10-
BEPXHOCTHU. Y HaCEKOMBIX GUTO(DArOB BHYTPH STUX BEIPOCTOB JKUBYT CUMONOTHYE-
CKV€ MUKPOOPTaHU3MBI, YYaCTBYIOIINE B TIEPEBAPUBAHUH 11€TUTIOIO3bL.

OpraHbl BBIAEJEHUA [IPE/ICTABIEHB MaabnuauesbimMu cocydamu (Cm.
puc. 3.33). BpentHbie MeTab0TUTEl HAKATITIUBAIOTCA U B HCUPOBOM me.e, OTKya
He BBIBOZATCS HUKOT/IA, OTCIOZIA U €I0 Ha3BaHUE — NOUKA HAKONAEHUS.

Oprassbl AbIXaHUA. BOJBIITMHCTBO HACEKOMBIX JIBIIIIAT aTMOCHEPHBIM BO3-
ZIyXOM C TIOMOIIIBIO CHUCTEMBL TpyOoUueK — mpaxell (puc. 4.79), KOTOpbIe IPOHU-
3BIBAIOT BCE TEJIO, ZIOCTABJIAA KUCIIOPO, HEITOCPEACTBEHHO K KJIeTKaM. Bozmyx rmo-
CTYIIaeT B TPAXEW UEPE3 CIIEIUATIBHBIE OTBEPCTHUA (CMu2Mmbl), PACIIOIOKEHHBIE
IO ZIBa Ha KaKJIOM CETMeHTe I'py/iy U Opromka. CTUTMBL BEAYT B KAHAJIBL, OT KO-
TODPBIX U OepyT HA4asio TPaxew.

KpoBeHOCHBII armnapaT He3aMKHYTOro Tura. Kposs GecriBeTHas MU 3er1e-
HO-ToJTy6asd, pexxe kpacHas. Cepzlie — IMTMHIPUIECKOU POPMEL, C HECKOJIBKUMH
ITyJIbCUPYIOLINMU KaMepaMu. B kax10¥ Kamepe OTKPBIBAIOTCA T10 ITape OTBEPCTHH,
CHAOXKEHHBIX KjIarlaHaMu  (OCTHUSAMM).
Uepe3 HUX KPOBb IIOCTYIIAET B CEPALIE,
a yepe3 eIMHCTBEHHYIO KPYITHYIO a0pTY
BBIXOZUT. KPOBH HACEKOMBIX TPAHCIIOP-
TUPYET JIUIIb IPOAYKTH MeTabon3Ma.
Kucopos MpoHUKAeT B TKAHU TOJTBKO

8030yWHblE
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W3 PA3BETBJICHHBIX TPAXCHU. Puc. 4.79 TpaxeliHoe dbIXAHUE y HACEKOMbIX
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HepBHasa cucreMa IETI0YEUHO-Y3/IOBOTO THIIA U COCTOUT U3 20/108HBIX
2aHzaues (Ha0210moYH020 U N002A0MOYHO20 2aH2Aues) U OprowHOL Heps-
Hotl uenouxu (puc. 4.76). Y «0OIIeCTBEHHBIX» HACEKOMBIX (ITYEJI, MyPaBbEB)
HEepBHAs cucTeMa boJsiee CIoKHas.

OpraHbl 9yBCTB. JIydllle BCETO Pa3BUTHl CA0XCHblE 21A3d, MUMNAHANb-
Hblll Op2aH 115l BOCTIPUATHA 3ByKa U CMAMOoyucmyl — OpraH paBHOBECHS.

PazmHuo:xenue. HacekoMmble pPasMHOMKAIOTCA TOJIBKO IIOJIOBBIM IIYTEM.
BOJIBIIIMHCTBO BUZIOB — pAa3ZEIbHOIIONbBIE, C XOPOIIO BBIPAKEHHBIM II0JIOBBIM
nuMmopduzmom. KeHckuil noaosotl annapam (puc. 3.34-Bb) COCTOUT U3 ABYX
SIMYHUKOB, TIAPHBIX SHIIEBOZIOB, OTKPHIBAIOIINKCSA B OOIIMY OpraH (BJIarayuiie),
COODIIAIOITUHICA C TIPUAATOUYHBIME JKeJle3aMU U CEMSIIPUEMHHUKOM (CIiepMo-
TEKOH), TIOCTIe YerO OTKPHIBAETCs HAPY’KY IOJIOBBIM OTBepcTHeM. CaMKU HeKO-
TOPBIX BHZOB UMEIOT Atiuexaad. Myxcckol noaogoit annapam (puc. 3.34-A)
COCTOUT U3 Napbl CEMEHHUKOB, OT KOTOPBIX OTXOJIAT ZIBA CEMAIIPOBO/A, PACIITUPSI-
IOLIIUXCS B CEMEHHOM ITy3bIPh, KyZa OTKPHIBAIOTCS U IPUAATOYHBIE Kesiesbl. Oba
CEMAMPOBOZA OTKPHIBAIOTCA B OOIINM CEMAN3BEPraloOUINK KaHasl, KOTOPBIY 3a-
KaHYHBAETCS KOIYJIATUBHBIM OpraHoM. OTIO/IOTBOPEHHE Y HACEKOMBIX, KaK IIpa-
BUWJIO, BHYTPEHHEE, A TOCTAMOPHUOHAJIEHOE PA3BUTHE — C TIOJIHBIM WJIH HETIOTHBIM
MeTaMmopdo30M. HeKoTopble BUZB pa3MHOMKAIOTCS TaPTEHOTEHETUYECKH.

PoJsib HACEKOMBIX B IIPHPO/IE U B KU3HU UYeJIOBeKa. HacekoMble Cty-
’KaT UCTOUHHUKOM IIHIIIH 17151 APYTUX OPraHU3MOB. HeKoTophie HaceKOMBIe HAHOCST
BPEJl KyJIbTYPHBIM PACTeHUsIM, ITUTASCh UX JIUCThSIMH, KOPHAMHU M COKOM, HarlpH-
Mep capaH4a, medeedxka, K0a0paocKull i MalcKull #Yyku, AuduHKU babouex 1
1p. HeKoTopBIe SBIAIOTCS DK30I1apa3uTaMH JKUBOTHBIX M YeJIOBeKa (WU, KA0NDL,
6.10xu). BerpedaroTes, 0ZIHAKO, ¥ CAHUTAPBI IPUPOABI (HCYK-MOSUNBWUK, HCYK-
Hae03HuK). ECTb BUZIBI, KOTOPBIE YYACTBYIOT B 0Opa30BaHUU ITOYBEL. Hacekomble,
TTUTAIOIIUECS HEKTAPOM U TTBLIBIION (Nuenwl, 0cbl, wimeau), 06eCTIeIUBAIOT OTIbI-
JIeHWe PacTeHUH. YeI0BeKy yaanoch OZIOMAIITHUTD JIBA BUZ[a HACEKOMBIX: NUeAy U
weaxonpaoa. boxcvbs Koposka, Mypaswvl, MPUX02Pambl 1 HAe30HUKU UCTIOIb-
3yIOTCA B OUOJIOTHUECKOH HOpBOE C BPEAUTEIAMU Ky JIbTYPHBIX PACTEHHH.

PasHoo6pa3ne HaceKoMbIX
HacekoMbI€e ¢ HEIOJIHBIM IPeBPAlleHHEeM

Otpsaxn [Ipamokpserabie (Orthoptera) — sto capanua (puc. 4.80), ky3-
Heuuku, ceepuku, MedseoKu U 1p. JI7i 5TUX HACEKOMBIX xapaKTeprl IL)'II/IHHbIe
Y KECTKUE TIepeIHIE KPBLThs,  3aIHIE — O0sIee HeK- )
HBIe, CKJIaJIBIBAIOIINECS BeepOM. 3aIHUE HOTH Y HUX
[IPBITATEIPHOTO THIIA, POTOBOM armapar — IphI3Y-
muit. [TepernerHas capanya (IIpeoiosieBaeT paccTo-
sHue 10 2400 KM) — OTacHBIY BPEAUTENTb CEJIbX03-
YIOAWH, B TOIBl MACCOBOTO PAa3BUTHSA YHHUUTOXKAET
OBIIUPHBIE TEPPUTOPUH TIOCEBOB, OCOOEHHO IIIlIe-
HUIIBL. MeZIBEIKY BEZYT MOA3EMHBIN 06pas KU3HU U
MI0eZIAI0T KOPHU PACTEHUU. Puc. 4.80 CapaHua
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Otpsap IloxyxkecTKOKpBLIbIE, Wit Kionbr
(Hemiptera). IlepenHuie KpbUIbs Y HUX HAIIOJIOBH-
HY JKECTKHE, HATIOJIOBUHY MATKUE, 33IHHUE OOBIYHEBIE
TmeperioHYaTtele. POTOBOM ammapar — KOJIIOIe-cocy-
mui. VIMeIoT crieniasibHele axydue sKejessl, Bblie-
JIAIOIINE KUIKOCTh C HEIIPUATHBIM 3araxoM. MHo-
TH€ KJIOIIBI ABJISAIOTCSA BPEAUTENIAMU CETTbXO3KYIBTYD
(xnebHvle xaonwt, puc. 4.81). [TocmeavHwlil Kaon
ITUTAETCS KPOBBIO UEJIOBEKA.

Hacexomble ¢ IOJTHBIM IIPE€BpalleHUEM

Orpaxy Kykm, wm KecTKOKpbLIbIe
(Coleoptera). Tlepennvie KpbUIbS IIpEBpAIEHBI B
KECTKME HaZIKPBUIbS (37IUTPEL). POTOBOH arnmapar rpel-
3y1iero Tura. Cpeiu »KyKOB eCTb MHOTO I10JIE3HBIX BH-
JIOB, HAIIpUMED: 60J#Cbsi KOPOBKQA, HCYHceAUya YHII-
TO’KAIOT MHOTHX BPEIHBIX HACEKOMBIX. BosIbIIIol Bpes
HAHOCUT K010PAOCKULL HCYK, TTUTAOLIUHICS JTIUCTBSIMU
kaprodesst, maiickuil xcyx (puc. 4.82), HaHOCAIIIUH
BPEZl KOPHSIM PAacTeHUH, 00/120HOCUK, HCYK-KOPOeo
TIOPTST IPEBECHHY U Ap. ECTh BUZIBI, TUTAOIIMECS CO-
KaMU JIEpeBBEB (CYyK-01eHb, puc. 4.83), win nurato-
IITHECS HAaBO30M (Y K-HAB03HUK, puc. 4.84).

Otpsapa IlepenonuaTokpsuibie (Hymenoptera).
K aTOMYy OTpPsIIly OTHOCATCS NUeabl, 0Cbl, HAe30HUKU
(puc. 4.85), mypasvu, wmeau u np. OOBIUHO UMe-
IOT 2 TIaphI [IEPETIOHYATHIX KPBLTILEB, 33JIHHE MEHBIIIE
niepeniHuX. Obe mapbl KPBUTHEB CKPETUIAIOTCS ITPH T10-
MOIITH KPIOYKOB JIPYT C IPYTOM U paboTaloT KaK OfHa
IUIOCKOCTb. POTOBOM ammapaT — TPBISYIIETO WM
TPBIBYILIE-JIFDKYIIErO THUMA. BCTpedaroTces XUIHBIE
BUzbl U dutodaru. [ MHOTUX «OOIIECTBEHHBIX»
HACEKOMBIX (IT4esl, MypaBbEB) XapaKTEPHO CIIOXKHOE
noBesieHue. [IpakTHUecKoe 3HaUeHHE UMEIOT Hae3 -
HUKU, UCTIOJIb3yeMBbIe B 60pbOe ¢ HACEKOMBIMH-BPE-
nuTenaMu (OTKIIAZBIBAIOT SIHIIA B TEJIO BPEAUTETIEN),
ITYesTbl Al0T MEN, MYpPaBbH IHUTAIOTCA BPEIHBIMU
HACEKOMBIMH (OZMH MyPaBEHHUK MOXKET 3allUTHTh
OZIVH TeKTap Jieca, IO3TOMY MX HaJlo 0beperars).

Otpsax Yenryekpsouibie, i badouku (Lepi-

Puc. 4.83 yk-oneHo

- ¥

Puc. 4.85 Hae30Huk

doptera). Y 6abouek /iBe TIapbl KPBUIBEB, TIOKPBITHIX YELTyHKaMH, 3a4aCTyI0 SPKO-
OKpAIIIEHHBIMH. Y OCHOBAHUA KPbLTbEB UMEETCS CIIELINAJIBHOE IIPUCTIOCOOTIEHHE JUIA
CKPEIUTEHHS UX BO BPeMs TT0JIETa. ITO YCTPOHUCTBO COCTOUT M3 1-2 TBEPABIX BOJIOCH-
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HOK Ha I[TepeZTHEM KPBUIE U LIeJI0ro Habopa KPIOUKOB —
Ha 3a7iHeM. POTOBOM armapaT — cocaTeJIbHOTO THTIA, B
BUzle X000TKA. Y JIMUYHMHOK 6abouek (TyCeHHIl) — IPhl-
3YILIUH POTOBOY artapar. B 3aBUCMOCTH OT CTPOEHUS
KPBUIbEB M 0COOEHHOCTEH ToJIeTa, 6Ab0YKH YCIIOBHO
JIETIATCS. HA OHEBHbIX ¥ HOUMbIX. BOBIITMHCTBO HOY-
HbIX 6aboYeK BO BpeMsl OTZbIXa He JIEPYKAT KPBLTbs
BEPTUKATIBHO HAJ CITUHOW, MOI0OHO AHEBHBIM. OHU
TUIOCKO CKJIAZIBIBAIOT MX TI071 OproriikoM. Bo Bpemst mo-
JleTa HOuHble 6abOUKH MAlIllyT KPBUIbIMU OBICTpEE, a
OTHOIIIEHUE JJTUHBI UX TeJa K JJTUHE KPBUIbEB OOJIBIIIE,
YeM Y ZIHEBHBIX. BoJlee MAacCHBHO U OPIOIIKO HOYHBIX
6abouek, a UX YCUKH OOJIee TOJICTHIE U PA3BETBIIEHHBIE.

['yceHuIrel MHOTUX BUZIOB Oabouek (beaasn kanycm-
Has 6abouka, suHozpadHan duaioxcepa) HAHOCAT
BDEJl CEJTbCKOXO3SHCTBEHHBIM KyJIBTYpaM. YesioBek
OZOMAIITHIWJI MYIMOo8020 wWeakonpaoa: U3 HUTH Ky-
KOJIKH ITPOU3BOINTCS HATYPATbHBIH ITIETIK.

DopmMaTUBHbIN KOHTPOJIb 3HAHN

Puc. 4.87 ba6ouka - mepmeas
2onoea

1. Ll,a|7|Te onpepeneHne NOHATUAM: SHTOMONOIMA, WeNKoOBOACTBO, MYe0BOACTBO.

2. Bbi6epure [1, ecnv yTBEpXKAEHUE NPaBUnbHOe, N H — ecnv HeBepHoe. AprymeHTHpyiiTe BbiGop.

Hacekomble MeloT fiBe napbl aHTeHH.

Hacekomble AblLliaT NPy MOMOLLM TPaxem.

Ma3a y HaCeKOMbIX CIIOXHbIe.

Cepplue HaceKoMbIX UMeeT GopmMy TPYOKM.

PKenyaok y Myxu AByXKaMepHbIN.

Hacekomble ogHoMonble.

lemonnMda HaceKOMbIX He TPAHCMOPTUPYET KACTIOPOA.

333333
IIIIIITT

3. MepenuiunTe cxemy B TeTPaAb 1 3aMoJIHATE NpYMepamMu.
pbi3ywmin

JIvkywmn

Kontowmin TN POTOBOIo annaparta

Cocywuni

4. anACTaBbTe cxXxemaTtnuyHo pa3H006pa3me HacCceKoMbIX.

5.HaviguTe nuwiHee. AprymeHTUPYITE: Te0 COCTOUT 13 TPEX OTAENOB, f1BE Napbl YCUKOB, MPOCTbIE

N CNOXKHbIE MNa3a, KOHEYHOCTW Pa3BETBJ/IEHHbIE.

6. V3yueHne cnyyas. Ha Kyctax po3 B nanvcagHnKe AeTCKOro caa nosBuIach 3eneHas Tis.

OnpbICKMBaHME AROXVMMKATaMK 3arpeLLeHo.
a) NpeanoxumTte 3 6e30MacHbIX METOAA YHUUTOXEHNS TNN;

6) aprymMeHTUpYynTe 3OOEKTUBHOCTD KaxkAOro NPeIIOKEHHOTO BaMn METOAG.

7. CocTtaBbTe 6M3HeC-M1aH BbipalMBaHUsA MUYen v Wwenkonpsga.

4.17. Knacc Hacekomble (Insecta)
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Knacc lMaykoobpasHble (Arachnida)

[TaykoobpasHele  06u-
TAIOT Ha Cyllle, B IIOYBE, B
VKPBITHUAX, I1apasUTHPYIOT
Ha PACTEHUX, JKUBOTHBIX U
Ha d4esioBeke. OrpaHHUYeH- 2naza
HOE YHCJIO BUJIOB IIPEAIIO-
YUTAIOT BOAHYIO CPELLy.

Crpoenue TeJa. Teso ;
TTayKOOOPA3HBIX BaIIHIIEHO :-”'7
XUTUHU3WPOBAHHON Kymu-
KY/0U, HE TIPOHUIIAEMOU
IJIS BOZBI (puc. 4.88). D10 Puc.4.88 CmpoeHue mena nayka (eHewHuli 6ud)
TIO3BOJIAET TayKOOOPA3HBIM
obuTaTh B CyXUX U OYeHb
JKapPKUX YCJIOBUAX. Teno co-
CTOUT U3 2-X OTZEJIOB: 20-
n08o02pydu u bprowxa. Ha
TBUIBHOH CTOPOHE TOJIOBO-
TPYZHM PACIIOIOKEHBI UEThI-
pe mapsl MpoCThIX I71a3. Ha
HUKHEN CTOPOHE HAXOJIUTCSA
pom, OKDY’KEHHBIM JIByMA
rapamu KJIeITHEBUAHBIX PO-

X0OUJIbHbIe Ho2U

Hoz2o4ve/irncmu

20710802pY0b 6prowiKo

Puc. 4.89 BHympeHHee cmpoeHue nayka: 1 — xesne3d ¢ A00M;
. 2 - xenuyepel; 3 — Ho2o4eocmu; 4 — XoousibHele Ho2U; 5 — 21a3d;
TOBBIX KOHEYHOCTEHU: IIEPBAA 6 - xennydok; 7 - KuweyHuk; 8 — cepdue; 9 — nezkoe; 10 — AUYHUK;

rapa xeauuepwvt (711 3axBa- 11 -mpaxes; 12 - naymutHele xenesel; 13 - naymutHele 60pooas-
Ta H(epTBbI) U BTOpask HO20- l;g Enf;:?:::gb’u; ?lllzr?feamn;), 14 - aHyc; 15 — manbnu2uessbl cocyobl;
uearocmu, UiIn nedunanw-
nwt (U1 yIepskaHus JKePTBhL). [lajsiee CIenyoT YeThIpe Maphl X00UAbHbIX HO2.
BproliHble KOHEYHOCTU OTCYTCTBYIOT.

ITuimeBapuTeabHBIN amnapar (puc. 4.89) uMeeT HEKOTOPbIe 0COOEHHOCTH
B CBA3U C TEM, UTO I[MTHMIIEBAPEHNE HAYMHAETCA BHE TEJId I1AYKOB. 3axBaTUB ,ZLO6bI‘{y,
HaYKOO6p83HI>Ie BITPBICKKMBAIOT B HX TEJIO ¢epMeHmbl. ITox ux BOBILEf/’ICTBI/IeM CO-
JEPXKHMOE XKEPTBEI IIPEBPAIIAETCA B JKMIKOCTD M TOJIBKO ITOCJIE 3TOI'O BCACBIBACTCA
IMIayKOM C ITOMOIIBIO 2/10mKu, ﬂeI;)ICTBYIOLLlefl, KakK IIOMIIa. ,Z[aﬂee IMHIIa, IIpOoXoad
qepes nuu;esoé), AKKYMYJIMDYETCA B 3063, OTKYZa ITOCTEIIECHHO IIOCTYIIAET B cpea-
HI010 KUWKY, T TIAITTA OKOHYATEJIHHO TTEPEBAPUBAETCS 1107, BO3IEUCTBHUEM bep-
MEHTOB, BBIIEJIAEMBIX IIEHEHBIO. HenepeBapeHHble OCTaTKH IIEpEXOIAT B 3a0H010
KUWKY, a OTTyZia BBIBOZAATCA HAPYXKY Uepe3 aHAJIbHOE OTBEPCTHE.
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Oprassl AbIXaHUA [IPE/ICTABJIEHB! 1€2KUMU WIN mMpaxesmu. Jlerkue, Ha-
3BIBAEMBIE JIETOUHBIMHU MEIIKAMHU, COCTOAT U3 MEILIOUKa, OZHA U3 CTEHOK KOTOPO-
IO CJIO’KEHA B BUJIe MHOTOUHCJIEHHBIX JIMCTOBUIHBIX CKJIaJIOK, HAIIOMHUHAIOIIUX
CTpaHUILIBL. B HUX U TPOUCXOAUT OOMEH KHUCIOPOJOM U YTTIEKHUCIIBIM I['a30M MerK-
Iy KPOBBIO U BO3IYXOM. BO3zyx IomnazaeT B JIETKUE Yepe3 OTBEPCTUSA (CTUTMBL)
Ha HIKHEH CTOpOoHe OpIoIIKa.

Tpaxeu mpencTaByAloT coboH /1Ba IMydKa CUIIbHOPA3BETBIIEHHBIX TPYOOUEK,
KOTODBIE JIOXOZAT JI0 KJIETOK, 0DeCcrIeunBast UX KUCIIOPOZOM 6e3 yJacTHsa KPOBH.
Boszyx nonaziaet B Tpaxeu uepes CreliuabHble OTBEPCTUA — CIMU2MbL.

OpraHsl BbBIJI€JIEHUA I[IDEJCTABJIEHBl MAAbNUUEBbIMU COCYOaMU
(puc. 4.89), kOTOpble OTKPBIBAIOTCSA HA IPAHUIIE MEXK/Y CPEIHEN U 3a1HeN KUIII-
koM. CocyZibl TIOCTOSIHHO OMBIBAIOTCST KPOBBIO.

Y3Halime 6onbwie

/13 KpoBM B ManbnurneBbl COCyfibl NEPEXOAAT BpefHble XuaKne MeTabonuTbl. YacTb BoAbl BCachl-
BAETCA CTEHKaMM COCY/I0B, @ OCTaJIbHasA YacCTb — CTEHKaMW 3aAHeN KMLWKU. TaKUM 06pa3om ncnpax-
HeHUA NOJIHOCTbIO 06E3BOXKMBAIOTCS, UTO 0HECMEUMBAET 3aKPbITbIN KPYroBOPOT BOAbI. [OCKOMbKY
naykoobpasHble Hay4YMIncb SKOHOMUTb BOAY, OHU 3aBOEBAJIM CaMble 3aCyLU/VBbIE 30HbI 3eMN.

KpoBeHOCHbBII animapaT He3aMKHYMOo20 Muna 1 CX0XK C TAKOBBIM Y pa-
KOOOpasHbIX. M3 TpybUaTOrOo My IbCUPYIOLIETO CEP/IIA KPOBD ITOTIAIAET B COCYBI
U J1akyHbl. KpoBb OecysemHast.

HepBHasa cucreMa, Kak 1 y BCeX UJIEHUCTOHOTHX, U COCTOUT U3 20.108HO20
Hep8HO20 2aH2AUs ¥ OPIOWHOL HePBHOTL UenoUKLU.

/13 OpraHoB YyBCTB IIPE/ICTABJIEHbl NPOCMble 21a3a, YY8CMeumenbHbsle
80/10CKU KOHeuHOocmell U N08epxXHOCMU meAd, BBIIIOHAIOTINE QYHKITUU 0Cs-
3aHUs U 0OOHAHUS. B KyTHKYJIE UMEIOTCS U XemMOopeyenimopbl.

PazmHoxkeHue. Bce nmaykoobpasHbele pazdenbHONoOAble, C 8HYMPEHHUM
onaodomeopetuem, aliyekaadywue. BerpedaoTes U acusopodswue euobl.
PasButre sMOpHOHA U3 OIIOZIOTBOPEHHON SHIIEKJIETKH — NPSAMOe, TOJIbKO Y
KJIelen — ¢ Meramopdo3oM. [1o10BoU AUMOPGU3M XOPOIIIO BEIDAXKEH pa3Mepa-
MM TeJla ¥ OKPacKoH.

Posb maykooOpa3HbIX B IPUPOJE M B KU3HU YeJOBeKa. [[ura-
SICb BPEIHBIMU HAaCEKOMBIMH (MyXaMH, KOMapaMH ), TayKooOpasHbIe TTPUHOCAT
11oJ1b3y. CaMBIMM OTIACHBIMU JIJIsI YeJIOBEKA SBJIAIOTCA KAewjuU, KOTOPhIe TTHUTa-
I0TCS KPOBBIO TEIJIOKPOBHBIX JKUBOTHBIX, SBJIAACH IEpEHOCYHKAMU OoJie3He-
TBOPHBIX MHUKPOOOB OTAaCHBLIX 3a001eBaHUM: sHIledhanuTa, OPIOIIHOTO THdA U
np. HekoTopble KyIeniy siBsIOTCS [Tapa3uTaMy JKUBOTHBIX U UesloBeka. Meskue
BUZIBI, OOUTAIOIINE B TIBLIN, TIOT1a/1asl C BABIXAEMBIM BO3yXOM B JIBIXaTEJIbHBIE
IIYTH, BBI3BIBAIOT TSKEJIbIE AJUIEPTUU Y JIUII, YyBCTBUTEIBHBIX K HUM. B mpu-
pOZie BCTPEYAIOTCS SIIOBUTHIE BUBI TTAYKOOOPA3HBIX: MAPAHMyAa, kKapakypm,
paBJIMUHbIE CKOPNUOHDL, YKYC KOTOPHIX OYeHb OIIACeH JIJI YeJIOBEKA, a MHOTAA
U CMEpPTEJIEH.
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Pa3sHoo6pa3une naykoobpasHbix

B Hacrosmiee BpeMs usBecTHBI Oostee 3600
BUZIOB I1ayK0OOpa3HbIX, 00beHeHHBIX B 10 OT-
psizoB. CaMbIMM TIPEACTABUTENTbHBIMU SIBJISIOTCS
Tpu: Crxopnuonwt, Ilayxu n Kaewju.

Otpsax CxkopruoHsl (Scorpiones). Ckop-
TIMOHBI — HOYHBIE YKUBOTHBIE, JTHEM TPy TCS IO
KaMHAMU U B 1IEJIAX. Y HUX IIOCTIEITHUN CErMEHT
OpIOIIIKA CHJTBHO YJIMHEH U 3aKaHIHBAETCS U30-
THYTBIM H#CA/10M, B KOTOPOE OTKPBIBAETCS ITPOTOK
s008umotl xeeneswvl. Yapsis OPIOIIIKOM KEPTBY,
CKOPIIMOH BOH32€T B HeE ’Kajlo, OJIHOBPEMEHHO
BeIZienad a7 (puc. 4.90). JIisi MHOTHX MEJIKUX
MJIEKOITUTAIOIINUX YKYC CKOPIIMOHA SBJIAETCA
CMEDPTEJTLHBIM. Y JeJIOBEKA 57T HEKOTOPHIX CKOP-
TIMOHOB BBI3BIBAET CYZIOPOTU U TP MOHKEHHOM
MMMYHUTETE ITPUBOIUT K CMEPTH.

Otpsan IIayku (Aranei). Y naykoB OproI-
KO OOJIBIIIE, YEM T'OJIOBOTPY/Ib, U BCE ETO CETMEH-
TBI CJTUTHL B OAHO 1iesioe (puc. 4.93). Ha 3agneit
yacTu OpromIka — 3 mapsl naymuHHux 6opoda-
80K C MHOTOUMCJIEHHBIMHU MOpaMu. Yepes HUX
BBIZIEJIIETCS KJIEWKOE BEIIECTBO, CEKPETHPYEMOE
naymuHHbMU JHceae3damu. I1pu KOHTAKTe C BO3-
IIYXOM JKHIKOCTh TBEPHEET, 00pasysl TOHEHbKUE
HUTH, U3 KOTOPBIX C TTOMOIIIBIO XOAWIBHBIX HOT
nayk rieret naymuny (puc. 4.91) (J1oBUytO CETh)
B TeYEHHE HECKOJIBKUX YaCOB, 3aT€M OH IIPSUETCSA
B YKDBITHE W TOMKUIAeT n00bay. OH KOHTaK-
THUPYEeT C MayTUHOM IIOCPEJICTBOM CHTHAJIbHOM
HUTH, KOTOPas TSAHETCA OT Hero K rnayTuHe. [la-
YTUHBI OBIBAIOT MOKPBIMH, CYXHMH, TIJIOTHBIMH.
Kaxxzaplét TUII MMeeT CBOe Ha3HAUeHUe: J1Jif JIOB-
JIX KEPTB, IJIS KJIAAKH SHII, JIJIT COBOKYIIJIEHUS,
171 3aiuthl. Cpezn 20 THIC. BUZIOB IIAYKOB BCTPe-
YaloTCA U AJIOBUTBIE — MAPAHMYA, KAPAKYpm
(puc. 4.93 1 4.94).

Otpax Kinemu (Acari). Kak mpasuso, ma-
JIEHbKUE, MUKDPOCKOITUYECKHE I1ayKoOoOpasHbIE.
PoroBo#i ammapar Kosole-cocymui. Y 601b-
IIIMHCTBA TEJI0 HeCcerMeHTHpOBaHHOe. MHorue
BUJIBI TIAPA3UTHPYIOT Ha paCTeHUAX (ITayTHHHBIE
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KJIEITH, TAaHIIUPHBIE KJIEIIN) U JKUBOTHBIX (MKCO-
JIOBBIE KJIEIITH, TUTAIOINECS KPOBBIO TETIJIOKPOB-
HBIX )KUBOTHBIX). BechbMa ortacHel cobauuil kaew,
cubupckuil maexcHwlll Kaew, KOTOPBIN SBJISETCS
TIEPEHOCYUKOM BO30YAUTEEH MHOTHX OIIACHBIX
3abosieBaHUN: BHIehATNTa, TYJIIPEMUN, OPIOIII-
Horo Tuda u nip. Cpeny Kieler-Tapa3suToB ue- g _
JIOBEKA MOKHO OTMETHUTL UEeCOMOYHO20 KaeWa Puc.4.95 YecomouHelli Knewj
(puc. 4.95) u np.

DopmaTNBHbIN KOHTPOJIb 3HAHN

1. llaiiTe onpepesieHne CneayoWnm NOHATUAM:
ANLEeKNaayLme X1BOTHbIE, XKUBOPOAALLME, HOYHbIE.
2. Mouemy?
— OTCYTCTBYET »KeNyAoK y NayKos;
— CaMKa Mayka NoXvpaeT camua BO BPeMA WK NoCne CrapyBaHus;
— NayK1 YNEHNCTOHOTE;
— MayK «CuanT» B 3acage.
3. CpaBHUTEe Knacc naykoo6pasHbIX 1 HACEKOMbIX 1 NepeyYncnnTe no 3 oTnNYnA N CXOACTBa.

4. Hanpgute nuiuHee. AprymeHTUpymTe.

1) 2 Napbl yCUKoB 1) OTCYTCTBYME YCMKOB 1) OTCYTCTBYME YCMKOB

2) CNOXHble rasa 2) NPOCTbIe ¥ CIOXHbIE r1a3a 2) xenmueps

3) Tpaxesd 3) Tp¥ Napbl Hor 3) KOHEUHOCTM pa3BeTBIeHHbIE
4) Teno n3 2-x OTAeNoB 4) Teno v3 3-x oTAenoB 4) rnasza NpocTble

5) omap 5) 60’KbA KOPOBKa 5) Knelwy

5. U3yyeHne cnyyvas.
CaMKa KONopafCKkoro XyKa OTKNafblBaeT B OAHON Knagke 2400 Aunu, 13 KOTOPbIX Pa3BMBAIOTCA K-
YMHKK. OfHa NNUYMHKA CbefaeT 2 I 3e/1IeHOM MaCCbl, @ B3POCbIV XyK 4 I. Kakow Bpea MOryT HaHeCTu
OfHa Mapa XYKOB 1 VX MOTOMKM 3a NIeTO, eC/IN B TeYeHMe NeTa CaMKa OTKNaAbIBAET TpW KNafKu?
MpennoxuTe 6e30mnacHble METO/bI 3aLLWTbl PACTEHMI 13 CEMENCTBA MNACEHOBbIX.

Tun Xopaoseble (Chordata)

O6Lan xapaKTepncTnka XopAaoBbIX

XoprnoBele — caMas BBICOKOOPraHW30BAHHAA TPYIIIA »KUBOTHBIX. 1711 HUX Xa-
DaKTEPHO:

« HaIM4He y 5MOPHOHOB BHYTPEHHETO OCEBOTO CKesleTa B BUJE XOpObl, pac-
TI0JIOXKEHHOU HaJl KUILIEUHUKOM. Y B3POCJIBIX 0c0bel Xopzia 3aMelraeTcs I03B0-
HOYHHMKOM,

* LIEHTPaJIbHAsA HEPBHASA cHcTeMa 5MOPHOHOB — B BHZE TIOJION TPYyOKH, pac-
MIOJIOXKEHHOU HaJl XOPZIOH, 3aMellatoleiics y B3pocblx AUbdepeHIIPOBaHHBIM
TOJIOBHBIM MO3I'OM,
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* HAJTN4KeE Y 5MOPHOHOB »KabepHBIX I1iesiel B OOKOBBIX CTEHKAX IVIOTKH, KOTOPBIE
y PBIO IpeBpalraoTes B 3kabpbl, 4 y OCTaIbHBIX 3aPACTAOT U 3aMeHAI0TCA Ha JIETKYE.

Xopzosele HacuuThBAIOT 0K0s10 50 000 BUzI0B, 13 koTOpBIX 38 000 cocraBs-
0T TIO3BOHOUHEIE.

O6Lan xapaKTepncTnka No3BOHOYHbIX

[T03BOHOUHBIE TTOSIBHUJTUCD TTO37KE IPYTHUX XOPAOBBIX, XapAKTEPU3YSICh 3HAUU-
TeJIbHO O0JIee BHICOKMM YPOBHEM OpraHuzanuu. HecMoTps Ha 60JIbIlIoe pa3Ho-
obpaswue, Bce TTO3BOHOYHBIE UMEIOT 0DIIIee CTPOEHNUE, TOKA3BIBAOIIEE OOITHOCTh
TTPOUCXOYKIEHUA.

« Tes10 TT03BOHOYHBIX COCTOUT U3 TPEX OTENIOB: 20108bl, MY.108ULLA U KOHEUHO-
cmetl. CHapy»KH TeJIO TTOKPBITO KOYKeH U PA3JTMYHBIMU TTPOU3BOIHBIMH SITHAEPMU-
ca: gertryet, epbsamu, BostocaMu. CKeJIET, 3a UCKITIOUEHUEM aKyJl, KOCTHBIH U COCTO-
UT U3 CKeJIeTa TOJIOBHI (Ueperia), 0CeBOro CKesleTa (II03BOHOYHOTO CTOJI0A) U CKeJleTa
KOHEYHOCTe! M UX TOSACOB. Yepen COCTOMT U3 MO3TOBOM U JINIeBOU yacTel. Koneu-
HOCTH UMEIOT Pa3HOE CTPOEHHE B 3aBUCHMOCTH OT CPeZIbl OOUTaHHS JKUBOTHBIX.

» HepBHas crucrema mpybuamozo muna v I0CTHUTaeT 60siee BBHICOKOTO YPOB-
HS OPraHM3alUY T10 CPABHEHHIO ¢ 6eCTIO3BOHOYHBIME. COCTOUT U3 UeHMPAAbHOU
HepeHOU cucmembl (TOJIOBHOW M CIIMHHOU MO3T) U nepugepuyeckoll (COBOKYTI-
HOCTb BCEX HEPBOB). ['0JIOBHOM MOBT COCTOUT M3 IIATH OTZENIOB. [lepeHui Mo3ar y
PBIO BBITIOJTHSIET OOOHATEITBHYIO (DYHKIIHIO, Y APYTHX ITO3BOHOUHBIX B HEM CKOHIIEH-
TPHUPOBAHbI OCHOBHBIE 1IEHTPHI HEPBHOM AKTUBHOCTU. Y MJIEKOIIUTAOIIUX COCTOUT
M3 [IBYX TIOJTyILIApUi, TIOKPITEIX KOPOH. B npomedcymouHom mo32e pacrionoxKe-
HBI LIEHTPHI, YIIPABJIAIOIINE ITPOIleccaMy MeTaboTM3Ma, 3peHHEM, CHOM, TOHYCOM
MBIIIILI, IBMYKEHHEM I71a3. Y PhIO cpedHull MO32 OTBEUAET 3a 3PEHMUE, Y OCTATBHBIX
’KUBOTHBIX BIIECh HAXOZSTCS TEHTPHI, KOOPAUHUPYIOIIUE TOHYC MBIIIILT, ABAKEHHUS
r71a3. 3a0HUll MO32 COCTOUT U3 8APOAULBA MOCIMA Y1 MO3HCEUKA Y OTBEUAET 3 KO-
OPIWHAIUIO IBMKEHUH, TIOZIEPrKaHUe TI03bI ¥ PaBHOBECHS Tesia. [Ipodoazosamylil
MO32 SIBJISETCs TIPOIOKEHUEM CITMHHOTO Moara. OH YIIPaB/IsSeT BEreTaTUBHBIMU
bYHKIIMAMY OpraHU3Ma — JIbIXaHUeM, TTUIIIEBAPEHHEM, CEPAEYHON aKTUBHOCTBIO.

« [IuIeBapuTeNIbHBIA TPAKT BKJIIOYAET IIIECTh OTAEJIOB: POTOBYIO ITOJIOCTD,
IJIOTKY, TIHIIEBO, JKeJTYZI0K, TOHKYIO KHIIIKY U TOJICTYIO KHUIIKY. B mporiecce mmu-
I[eBapeHUs yYaCTBYIOT THIIEBAPUTEIbHBIE COKH TTEUEHH, JKETYIKA, KUIIIEUHUKA.

« Opranamu bIXaHUs BOAHBIX TTIO3BOHOYHBIX (PbIO, aMbubOUit) ABIISIOTCS Ka-
OpbI, a HA3EMHBIX — JIETKHE. JBOJIIOIHSA JIETKUX 111714 B HAIPABJIEHUH YBEJTUYEHUS
TIOBEPXHOCTH I'a30BOTO MeTaboIn3Ma.

+ KpoBeHOCHBIH armrapar MO3BOHOYHBIX SBOTIOIIMOHUPOBAJT B CTOPOHY OTZIe-
JIEHUsT apTEPUATIBHON KPOBH OT BEHO3HOM, [IJ1s1 Yero MOHam00MIIOCh YBeTUUEHHE
KOJIMUECTBA CEPJIEUHBIX KAMEp OT 2-X ¥ PhIO 710 4-X Y MJIEKOITUTAIOIINX.

« OpraHamu BBIZIEJIEHUS SIBJISIOTCS TIOYKU, KOTOPBIe (GYHKIIMOHUPYIOT II0
TIPUHITUITY GUIBTPAITUH KPOBH.

» [T03BOHOUHBIE Pa3ETIbHOIIONbBIE. BOBIITMHCTBO U3 HUX AUIIEKIIAYIITHE KU~
BOTHBIE, a BBICIITHE MJIEKOTIUTAIOIIHE — KUBOPOIAIIIHE.
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« [T03BOHOYHBIE TIOZIPABZEIIAIOTCS HA TIEPBUYHOBOIHBIE — AHAMHUU, U TIED-
BUYHOHA3eMHbIE — amHuomsl. K aHAMHUAM OTHOCAT PBIO M 3eMHOBOZIHBIX,
pPa3BUTHE KOTOPBIX IIPOUCXOJIUT B BOAHOM CpeZie, a SHIIEKJIIETKW W 3aPOJIBIIIN
JIVIIIEHBI 3AIIUTHBIX 000JI0UeK. Y aMHHUOT (ITPECMBIKAIOIIUECS, TITHULILI U MJIEKO-
ITUTAOIIIME) PA3BUTHE ITPOUCXOIUT Ha CYIIIE, [I03TOMY XapaKTepHO (hOPMHUPOBa-
HUe SUIEBBIX U 3aPOJBIIIEBLIX 000JIOUEK.

K 103BOHOYHBIM OTHOCATCS CJEAyIOIre Kiacchl: Xpauwesvie u Kocmuble
puidvl, 3emHoso0Hble (amdubun), IIpecmovikarowuecs (pentunun), IImuusbt u
Maexonumarowjue.

Knacc KocTHble pbibbl (Osteichthyes)

KocTHbI€e pBIOHI IPECTABIIAIOT CAMYIO IPEBHIOI ¥ MHOTOUHCIEHHYIO TPYIIITY
XOPZIOBBIX *KUBOTHBIX, HACYUTBIBAIOLILYIO ZI0 22 TBIC. BUIOB. HACEIIAIOT KaK IIPECHBIE,
TaK ¥ MOPCKHE BOZIBL. XOPOIIIO ITPUCTIOCODIIEHI K CpeZie OOUTAHMUA.

Crpoenwue. Y OombImHCTBA PHIO hopMa Tena — TuApoaArHaMudeckas. Teo
TIOKPBITO KOKEW W TOHKUMHU MPO3PAYHBIMU YelllyHKaMu. Jelryss MOXKET OBITh
NAaKouodHo1l, B BUIE TJIACTUHOK C TBEPABIM, KaK JIEHTHH, 3yOYHMKOM B IIEHTPE,
2aHOUOHO1L (COZEPIKUT BEITIECTBO TAHOWH ), KIMeHOUOJHOU (3a3yOpeHHOM 110 Kpa-
SIM) ¥ YUKA0UOHOU (C POBHBIMU KPAsAMHU ). Helllys MOKPHITa CITU3bI0, BBIAEIAEMOU
KOJKHBIMH JKeJIe3aMH, KOTOpas YMEHBIIIAET TPEHHUE O BOAY, YIJIyUIllas CKOJIbKe-
HUE, U 3aluIaer peib oT O0ie3Hel M MapasuToOB, TaK Kak 00JIaJlaeT aHTHCETI-
THUECKUMHU CBOMCTBAMHU. Yelllys pacTET B TeUeHHe BeeH JKU3HU PHIOBI, 0O6pasys
TOJIOBBIE KOJIBIIA, TI0 KOTOPBIM OIPEZETIAIOT BO3PACT PBIOLL.

Tes10 PbIO COCTOUT U3 TPEX OTZIETIOB: 20.108bL, MYA08ULA VI NAPHBIX 1T HENAPHBIX
naasHuxos (puc. 4.96). Ha royioBe pacriosioyKeHs! I71a3a, poT U OJ[HA [1apa HO3ZPeH.

CkeJiet rosioBE! (Yeperr) COCTOUT M3 MO3TOBOTO OTZETIA U BUCLIEPATIbHOTO. Ye-
pertHas KOpoOKa 3aIIUIaeT MO3T. BUciiepasbHBIH OTZEN BKTIOUAET HeACMU U
sHcabepHbvle Oyau, HA KOTOPBIX PACIIOJIOKEHHI Hcabpwul. Ckenem myaosuwa —
0CeBOM CKeJIeT (II03BOHOYHBIHM CTOJIO) — COCTOUT U3 JIBYX OTAEJIOB: 2PYOHO20 U
xX80cmo8020 (puc. 4.96). K HIKHUM ZiyraM TYJIOBUIIHBIX TIO3BOHKOB IIPHUKPEII-
Jis0TCA pebpa, KOTOphIe OAIEPKUBAIOT CTEHKH OPIOLITHOM MOJIOCTH U 3aIIHUIIA-
0T BHYTPEHHUE OPTaHBI OT YAAPOB.

OpraHaMu JIBYKEHUS
pBIO  SIBJISIOTCS  TUTABHU-
k1 (mapHble U Herap-

Hele). ITapHble naasHuKU uepen
(rpyznHble U OPIOIIHEBIE)
MIOZIJIEPKUBAIOT ~ PABHO-
BeCHe PBIOBI U U3MEHSIOT

myrnosuwe xeocm

HAlPABJIEHUe ABWXEHHA. I R
Henapaeie TUIABHUKU  zpydHozo | KOpakoud naeHuK
nnasHuka | nonamka 2pyOHeble NNAsHUKU

(cnuHHOll U AHAAbLHDLBLIL)
00ecIIeuynBalOT TIPABUIIb-  Puc.4.96 Ckenem pbi6bi
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Puc. 4.97 BHympeHHee cmpoeHue KOCMHbIX pbi6: 1 — HO30pu; 2 — 20/108HOU M0O32; 3 — CNUHHOU MO32;
4 - nnasamesnbHbIl Ny3bIpb; 5-6 — CNUHHBIE NJIABHUKU; 7 — X80CMO80U NIAd8HUK; 8 — AHAbHbIU NJTABHUK;
9 — 6oKo8asA nuHuUsA; 10 — xenyHell ny3wips; 11— aHanbHoe omeepcmue; 12 — 6poWHOU NIABHUK; 13 — AUYHUK;
14 — kuweyYHuK: 15 — xenyook; 16 — nedeHs; 17 — cepouye; 18 — nouku; 19 — xabpel; 20 — xabepHas KpblWKa
HOE ITOJIOXKEHNE pr6bI. XBOCTOBOH ITIJIAaBHUK (paBHOHOHaCTHbeI WJIK HEPABHOJIO-
HaCTHbIﬁ) ABJIAETCA TJIaBHBIM OPraHOM IIOCTYIIATE/IbHOI'O JBHXKEHKA pI>16I>I. Cke-
JIET HEIIAPHBIX INTABHHUKOB COCTOUT M3 TBEPABIX KOCTHBIX Hy‘l@ﬁ, d CKEJIET IIapHBIX
VIMEET ellle 110sica. Bece IIaBHUKY CHAOKEHBI MATKOU KOKUCTON TIEPETIOHKOH.
IMumeBapuTeaAbHBIA ammapar. [[uia IpoXouT CIIEAYIOTNH Ty Th: PO-
moeoe omesepcmue — 2/10mKa — nuu;eeoa — che/zyamc — KUwWe1YHUK (TTlOH-
Kull U moacmylil) — aHaabHoe omeepcmue. Y HEKOTOPBIX BUZIOB B CAMOM Ha-
qajie KHIIEYHHWKa HMMEIOTCA ITHMJIOPHUYECKHE BbIPDOCTBI, KOTOPLIE YBEJIMYHBAIOT
BCACBIBATEJ/IbHYIO IIOBEPXHOCTD KMIIIEYHHKA. v XUIITHBIX pr6 Ha YEJIIOCTAX UMEIOT-
cs1 3y0Bl, Y hUTOodaroB OHU OTCYTCTBYIOT, HO €CTh TJIOTOUHBIE 3yObl. B TOHKUH KU-
IIIEUHUK OTKPBIBAIOTCS ITPOTOKU KETUHOTO ITY3BIPS U OKEITYZIOUHOU KEJIE3bL.

Y3Halime 6os1bwie

BONbLIMHCTBO Pbi6 MMEIOT NaBaTeNbHbIV Ny3bIPb (PUC. 4.97-4) — BBIPOCT KMLLEYHMKA, 3aMONHEH-
HbI1 ra3amu. OH o6ecneumBaeT niaByyecTb (TMAPOCTAaTUYECKMI annapaT) — yaepkaHve Tena B
Boge 6e3 0cobbIx ycunuii. Mpu yBenmueHun obbema nnaBaTesibHoro ny3blps pbi6a NOAHNMAEeTCs
K MOBEPXHOCTH, @ MPU YMEHbLLEHU OMNYCKaeTcA. Y HEKOTOPbIX Pbl6 MiaBaTeNbHbIN My3bipb yya-
CTBYeT B ra3006MeHe, B yCMNeHnN 3ByKa (pblObl TOXe M3AaI0T 3BYKM).

Opranb! abIxaHus y peib — ocabpwvt (puc. 4.97). Kaxmas sxabpa cocTout
13 scabepHoll dyau, Ha KOTOPOU PaCIIOJIOKEHE! KabepHbIe JIEMECTKH sIPKO-Kpac-
HOTO 11BeTa (BBHAY 0OMJILHOTO KpoBocHAOkeHUs ). CBOOOIHBIE KOHIIBI 3KaOEePHBIX
JIETIECTKOB COODIIAIOTCSA C H#cabepHOll N0A0CMbI0, IPUKPBITON KOCTHOH ykabep-
HOU KPBIIIKOH. ["a3000MeH ITPOMCXOIUT B KAITWILIAPaX sKabepHBIX JIETIECTKOB.

KpoBeHOCHBIH ammapar 3aMKHYIMo20
muna. Cepatie dgyxxamepHoe (puc. 4.98) u co- \
JIEP’KUT BEHOBHYIO KPOBb. Y PBIO TOJIBKO OFIMH
KpyT KpoBoobOpareHus. I1pu CoKpallieH!uu pe-
cepaust BEHO3HAsI KPOBb TIOCTYTIAET B XKEJTYIOUEK, -— 7
OTTyZa B OPIOIIHYIO a0PTY, a 3aTEM B ykabepHbIe
apTePHH U KanusLIApsl. OCBOOOAUBIIINCE OT YTJIE-  Puc. 4.98 KposoobpawyeHue y poi6
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KHCJIOTO Trasa ¥ OOOraTHUBIIIKCH KHCJIOPOOOM,

apTepuasibHasA KPOBb COOMPAETCA B CIIMHHYIO
a0pTy, KOTOpas pa3HOCUT ee BCEM BHYTPEHHUM
opranam. OTzZaB KHCJIOPOA M OOOTaTHBIINCH
YTJIEKUCIIBIM T'a30M, BEHO3HAs KPOBb I10 BeHAM !
BO3BpAILIAETCA B IIPEZICEPILIE.

BpiiesmuTeIbHBINA anmmapaTt COCTOUT U3
JIBYX TIOYEK JIEHTOBUZHON dopmel (puc. 4.99).
[To MOUeTOYHMKaM Mo4a IIOCTyIIaeT B MOUEBOH 5
ITy3bIPb, OTKYyZIa Yepe3 MOUYeBOM KaHaJl BBIZeIIA- :
eTcsl HapyXKy. Y HEKOTOPBIX PbIO MOUEBOU IIy-
3BIPb OTCYTCTBYET.

HepsBHas cucrema y pol6 TpybUyaToro Tumna p
1 COCTOUT M3 LIEHTPJIBHON HEPBHOM CHUCTEMBI (TO-

JIOBHOH ¥ CITUHHOU MO3T') ¥ IEprbepUUIECKOi. ['o- 5
o Puc. 4.99 BovioenumenvHebili annapam
JIOBHOHM MOS3I' COCTOUT M3 ITATH TUITMYHBIX JIA BCEX pbi6: T~ NOYKU; 2 — MOYEMOYHUKU;

TI03BOHOUHEBIX OTZIETIOB (puc. 4.100). IlepedHuil 3 - mouesoii nysbips; 4 — modesoi karan
M032 MeeT HeDOJIbIIHE pa3Mepsl. bosee pa3BuT
NPOMEeNCYMOUHbLIIl M0O32, OTBETCTBEHHBIN 32 TI0- 1
BeZIeHHe PBIO. 371eCh HAXOZATCSA 3PUTEITBHBIE JIOJTH

Y LIEHTPBI, BOCIIPUHUMAIOIIYE UHGOPMAIIAIO OT 2
BHYTPEHHETO yXa ¥ OOKOBOHM JIMHUU. Y BCEX PBIO

XOPOITIO Pa3BUT MO3X4CEHOK, OTBETCTBEHHBIA 3a

KOOPZAWHAIMIO JIBIDKEHUH, KOHTPOJIUPYIOIIHH

TaK’Ke JIeATETbHOCTD ITUTMEHTHBIX KJIETOK KOXKY,

IIBET KOTOPOX MEHSETCSA B 3aBUCHMOCTU OT MECTa 3
oburtanus pebel. OT FOJIOBHOTO MO3Ta PhIO OTXO-

a1 10 map HepPBOB. !

Oprasel YyBCTB. Op2abt 060HAHUSL X0~ puc 4100 fonosmoii mosz pbi6:
POIIO Pa3BUTHI ¥ COCTOAT U3 JIBYX OOOHSATENb- 1 - nepedruli Mo32; 2 — cpedHui Mo32;
HBIX MEIIIOYKOB, KOTOPBIE COOBIIAIOTCS C BHEII- 3 ~ MO3eyoK; 4 — npod0/1206ameiti MO32
Hel cpefoy 4yepe3 HO3APH. I1a3a cHabOKeHBbl MUTATEIbHBIMH IIEPEITOHKAMHU.
XpycTayvK MmouTH ceprudecKu, IIPUCIIOCOOIEHHBIN /IS BUZIEHUA C OJIM3KOTO
paccrosiuus. Cayx ¥ pasHosecue 00eCTIEYUBAIOTCS BHYTPEHHUM YXOM. BKyco-
8ble MUKPOCKOITMUECKHE COCOYKH PACIIOJIOXKEHBI B IIOJIOCTU PTa U B PA3/TMUHBIX
yuacTkax Tesa. CrielinUIHBIM OPraHOM YYBCTB Y PHIO ABJIAETCA 60K08AS AU-
Husa (puc. 4.101), ¢ IOMOIIIBIO KOTOPOX OHH OIPEZEIAIOT TEMIIEPATYPY BOJBI,
HaIlpaBJIeHUe TeYeHUH, TPUOITHKEHHE APYTHX 00UTATEIEH BOJIBL.

PaszmHoxkeHue. Pribb pazdenbHonoable, OTKIIAABIBAIOIINE UKPY. Y CAMOK
MMeeTcsl OflHa Tapa audHuxos (puc. 4.97-13), Tie pa3BUBAIOTCA AUIEKIETKH
(MKpPUHKM ), KOTOPBIE Uepe3 KOPOTKUE SHUIIEBOBI BBIBOJATCA HAPYKy (B BOZy). Y
CaMIIOB OZIHA TIapa CeMeHHUKO8, TIe PA3BUBAIOTCA CIIEPMATO30UIBI, KOTOPBIE T10
CEMABBIBOJIAIIMM KaHAJIaM BBIBOZAATCS HApyKy. OIJIOIOTBOPEHUE HAPYHCHOE.
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60K08asA TUHUA yewlys 60Ko8oU UHUU Kynosn DecHUYKU

dKCOHbI

OopeaH 60K080U IUHUU Hepe KaHan l'IyBCfﬂ6UI’T’1€/7bell‘] Heps
Puc. 4.101 bokosas nuHus pbi6
PasBuTHe ¢ HerOTHBEIM IIpeBpallieHreM. V13 NKPUHOK BBUIYILIAIOTCA MajIbKU. He-
KOTOPBIE IEKOPATHUBHBIE PHIOBI — KUBOPOASAIIILE.

PoJib ppI06 B IpUpO/Ji€e U B *KU3HU Y€JIOBEKa. PLIOBI ABIAIOTCA KOMIIO-
HEHTAMHU IHIIEBBIX LIETIEH BOHOU Cpe/ibl. HeT0BeK IIMPOKO UCIIOIb3YET B CBOEM
MIUTAaHUHU MACO PBIO, UKPY U PEIOUH KUP, bOraThli BUTAaMUHOM /1.

Pa3HooGpa3ne KOCTHbIX pblO
IMoakaacc JIlyaenépoie (Actinopterygii)

OTiMuuTesNIbHAA YepTa JIydelephlX — MIOJIHOe
OKOCTEHEHHUE CKEJIeTa.

Otpsapx OxyHeoGOpasHbie (Perciformes)
ABJIAETCA CaMbIM MHOTOYMCIEHHBIM. OTIMYH-
TeJIbHAA YepTa — HaJIMYHeE JIBYX CITMHHBIX I171aB-
HUKOB, TIepEIHUHN — C KOCTHBIMU JIydamu. Paz-
MepHI peIb — 10 5M B yuHYy U 10 1000 Kr Beca.
HexoTopsle BUABI HE UMEIOT I17IaBATEIBHOTO ITy-
3BIPAL.

IIpedcmasumeanu: cyoax, OKYHb
(puc. 4.102), mopckotl okyHbv, ckymbpus, cmas-
puda u ap.

Otpsan LlykooGpasusie (Esociformes).
XumHukyd. Ha 9eniocTax pacriosioKeHbl XOPOIo
pPas3BUTHIE 3yOBL

IIpedcmasumenu: 006blKHOBEHHAR WYKA
(puc. 4.103). Moser nocturaTh 1,5 M 1 35 KT.

IMoakinacc Kucrenépswie (Crossopterygii)

[TouTtu BeIMepIIIas rpymnna pelb. B Hatte Bpe-
MsI TIPEZICTaBIIEHA OZTHUM BUZIOM — 1amumepuell
(puc. 4.104). Iocturaer 105-180 cM B nyivHY U
25-80 xr. Tesio MOKPBITO TJIAKOWUZIHON YeITyEH.
[TapHble TUITABHUKK Yy OCHOBAHUS YTOJIIIIEHBl U
TOXO0KUW Ha KOPOTKHe HOTHU. Kuopozdmue. 1o
HACTOSIIIIETO BPEMEHHU ObUIO OOHAPYKEHO BCETO
20 3K3eMIUIIpOB — 18 caMIIoB U 2 CaMKH.

Puc.4.105 1-npomonmep;
2 - nenudocupeH
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IMoaknacce ABoakoasrmaniue (Dipnoi)

[TpencraBiAoT HEOOIBIITYIO TPYIIITY TPUMHUTHUBHBIX PBIO. TeJI0 ITOKPBITO KOCTHOM
yerryeil. CkesieT B OCHOBHOM XPAIIeBOM. X0pZia COXpaHsAETCsA Ha MPOTSKEHNH Beek
’KU3HU. [103BOHOUHBIN CTOJIO TIPAKTHUECKH HEJIOPA3BUT, OYyUH [IPeCTaBIEHHBIM
PYZMMEHTaMH BEPXHUX JIyT. XapaKTEPHO JIBOMHOE JBIXaHHE — C TIOMOIIBIO Kabep U
Jierkux. [171aBaTesTbHbIH MTy3bIph TAKYKE YUACTBYET B IBIXaHUH.

IIpedcmasumeau: npomonmep, nenudocupeH v Heoyepamoo (puc. 4.105).

Knacc Xpawesbie pbibbl (Chondrichthyes)

J17151 XpAITIEBBIX PbIO XapaKTepHO HaIMUKeE XPAIIEBOTO CKesleTa, KOTOPBIY co-
XpaHsAeTCA B TeUEHHE BCeH YKUBHU.

Teso yzyIMHEHHOe, TTIOKPHITOE MEJIKOH TIJIAKOMIHOM delltyel. [IyTMHa BapbUpyeT
ot 20 cM 10 15-20 m. IlapHble n1a8HUKU PACTIONIOXKEHBI TOPU30HTAJIBHO U CITY?KaT
OIOPOH U1 MOAZIEP:KaHUA PaBHOBECHs B BOZIE. XBOCTOBOW IIABHUK HEPABHOJIO-
racTHoro tura. [1o 6okam royioBel — 110 5 »KabepHBIX 0TBepcTHiL. YKabepHble KPBILII-
KU ¥ [JIaBaTeJIbHBIHN ITy3BIPb OTCYTCTBYIOT. OIION0TBOPEHHE BHYTpeHHee. MHOTve
BU/IBI )KUBOPOJIAIIIME. Y CAMOK SIMIIEBO/IBI OTKPBIBAIOTCS B KJIOAKY.

B Hacrostee BpeMs u3BecTHO 0K0J10 600 BHIOB XPAIIEBBIX PHIO, OTHOCAIIIAXCS
K IByM OTpsiiaM: akyAvl (KUTOBas aKysia, TUTAHTCKas aKysia, cepas aKysa, aKy-
J1a-MOJIOT, KaTpaH (B UepHOM MOpe) U ckambl (MOPCKOM KOT, MOPCKast JIUCHIIA,
MaHTa, 5JIEKTPUUECKUH cKaT). MHOTYE BUABI ABJIAIOTCS OTIACHBIMHU I YeIOBEKa.

DopmaTUBHbBIN KOHTPOJIb 3HAHNW

1. lante onpepeneHne cneayoWwnM NOHATUAM: XPALLEBOW CKENET, KOCTHbLI CKeNeT.

2. O6bACHUTE aHaTOMUIO U GU3MNONIOTUIO CNEAYIOLNX CTPYKTYP pPblObl:
a) CTpoeHue Tena; 6) N1LieBapUTENbHbIN anmnapart; B) AblXaTeNbHbl annapar; r) BblAenuTeNnbHbIn an-
napar; f) HepBHaA CMCTeMA 1 OpraHbl YyBCTB.

3. Bbibepute 6ykBy [1, ecnu yTBepKaeHUe npaBuibHoe, unu 6ykBy H, ecnu yTBepaeHue He-
BepHoe. AprymeHTMpynTe Bbi6op.

H bBokoBas N1HMsA obecneumBaeT Ciyx U paBHOBeCKe pblb.

H OnnoaoTBOpeHKe y KOCTHBIX Pblb BHYTPEHHEE.

H  TlnaBatenbHbIi Ny3bipb pbib 0becrneurBaeT nnasyyecTb.

H Y KOCTHbIX pbl6 AMLEBOABI OTKPBIBAIOTCA B KNOAKY.

H  Pa3BuTtre pbib MPOUCXoamMT C HEMOHBIM NPEBPALEHMEM.

3333

4. MepeumncnuTe No TpY CXOACTBA 1 Pa3NINumnA MeXAY KOCTHbIMY 1 XPALLEBbIMU pbi6amu.
5. Hangute nuuiHee. AprymeHTUpYiiTe Bbl6Op:

A b
1) XBOCT HEPABHOMOMACTHbI 1) XBOCT PaBHOMOMACTHbINA
2) yelya nnakowaHas 2) Yelllya KOCTHas
3) ONNOAOTBOPEHNME BHYTPEHHEE 3) ONNOAOTBOPEHVIE HAPYKHOE
4) MeeTCs Knoaka 4) cKeneT XpALLeBoW
5) UMetoTCA »KabepHble KPbILKA 5) UMeeTCA abepHan KpblLLKa

6. I3yyeHue cnyyas.
PoawuTenn pa3soaAt pbib. [Ina yBenvueHvs npoaax nonpocuiv NoModb C peknamon noTpebneHms
pbIObI B CBEXEM BUAE. [Tpeanoxute He MeHee TPEX aein Ans NPOABUMKEHMS NPOOAXK XKMUBOW PblObI.
AprymeHTupymiTe.
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3eMHOBOZIHBIE — caMasi HEMHOTOUYHCIIEHHAs TPYIINA TO3BOHOUHBIX (2,5 THIC.
BUZIOB), PACIIPOCTPAHEHHBIX B TEIUJIBIX U BJIAYKHBIX pervoHax. OHH SBIISIOTCS
TIEPBBIMH TT0O3BOHOYHBIMH, BBIIIEIIMMH U3 BOZABL, HO COXPAHUBIIIUMU CBSI3b C
BOJTHOM CPEZIOH, TIOBTOMY B UX CTPOEHUH U 0Opase KU3HU OTMEYArOTCsI 0COOeH-
HOCTH, XapaKTE€PHBIE JJIsI HA3EMHBIX ¥ BOIHBIX JKHBOTHBIX

Crpoenmue. Tejlo CIUTIOCHYTO B CITMHHO-OPIOIITHOM HAIIPABJIEHHUH U TTOKPBITO
TOJION KOKEH, OOTaTOM JKele3aMu, CEKPET KOTOPBIX BaIIIUIIAET TEIO OT BBICHIXKAHU,
a HEKOTOPBIX BUJIOB — M OT BPAroB, TaK KaK MOKET OBITh TOKCUYHBIM. BET KOYKH BH-
JIOCTIEITUUYUHBIN M UTPAET 3aIUTHYIO POJTh: aMMUOHUH MOTYT OBITh He 3aMETHBIMHU
I BparoB. Kovka oT/iesieHa 0T MyCKYJIaTyPhl TIOJIOCTSIMU, 3aTI0THEHHBIMU JIMMbOH.
OHM 3aITUIIAIOT TEJIO OT BBICBIXaHH, CITIOCOOCTBYSI KOYKHOMY Ta3000MeHY.

CKeJieT 3eMHOBOZIHBIX COCTOUT M3 TPEX OTZAEJIOB: uepend, NO380HOYHUKA U
KoHeuHocmell. B ckeseTe TOJIOBBI MPeoOIaialoT XPAIIEBbIE AIeMeHThL. [103Bo-
HOYHBIH cTOJO (puc. 4.106) COCTOUT U3 YETHIPEX OTAEIOB: WelliH020, 2PYOHO20,
Kpecmuyo8020 1 Xx80cmoe8020. IIIefHbIN OT/IEN COCTOUT U3 OJTHOTO TTIO3BOHKA, KO-
TOPBIN TIOABWIKHO COETUHSETCS C YeperioM. KomnyecTBo rpy/IHBIX TTO3BOHKOB Ba-
PBHUPYET OT 7 y 6eCXBOCTHBIX 710 60 y XBOCTATHIX. EIMHCTBEHHBIN KPECTIIOBBIH T10-
3BOHOK MMEET IOTIEPEUHbIE OTPOCTKU, K KOTOPBIM PUKPEITIAIOTCS T105Ca 3aJTHUX
KOHEYHOCTeN. Y 3eMHOBOAHBIX OTCYTCTBYIOT pebpa U, COOTBETCTBEHHO, IPYyZHAs
KJIeTKa. XBOCTOBOH OTZIETT JIYYIIlE PA3BUT y XBOCTATHIX, Xy)Ke — Y OE3HOTUX 3eM-
HOBOZIHBIX U BOOOIIIE PEAYITMPOBAH JI0 OMHON KOCTOUKH (YPOCTHJIIb) Y OECXBOCTBIX.

KoHEYHOCTH HMEIOT THIIMYHOE HJIA TMISTHIIAJIBIX IT03BOHOYHBIX CTPOEHUE.
[TepemHsss KOHEUHOCTb COCTOUT M3 TPEX OTAEJIOB: n.exo, npeonaeuve (u3 2
Kocmell — Ayyesas u N10KmMesas Yy 6ecxeoCmvlX CPOCAUCHL 8 0OHY KOCMb) U
Kucmo, a 3anHs14 U3 6edpa, 2oneu (u3 2 kocmeit — 6oavwasn u manras bepuo-
8vle Kocmu Yy 6ecxeocmbulx
cpocauch 8 00HY KOCMb) U
cmonwl. Y BUIIOB, NIePENIBU-
TaIOIIUXCs TTPBIKKAMH, 3a]1-
HUE KOHEYHOCTH JUTMHHEe
nepeniHux. l[logBrKHOE coe-
JIIMHEHWE KOHEYHOCTEHN C Ty-
JIOBUILIEM ODecIieunuBaeTcs
nosicaMu. [lye4eBod 10sIC
COCTOUT U3 TPeX KOCTeH: /10-

namxu, xopakxouda (8opo-
Hbell xkocmu) U KAOHUUbL.  Puc.4.106 Cmpoerue ckenema nazywiku: 1 - yepen; 2 - wedHbil
Krmounma u KODAKOWJ] CO- omoern; 3 - 2pyoHol omoesn; 4 — Kpecmuyosblli omoesn; 5 — nonamka;

M 6 — nnieyegas kocme, 7 — npeonsieyse; 8 — Kucms,; 9 — 6edpo; 10 — 20-
EIUHAIOTCA C TPYAVHOM. JieHy; 11— cmona; 12 - kopakoud; 13— 2pyouHa
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Tasz0BBIM TOSAC COCTOUT
13 TPeX CPOCIIMXCSA KOCTEH:
noode300wHoOlU, cedaruuy-
HOll ¥ 100K0801l.

IMumeBapuTEeIbHBIN
ammapar (puc. 4.107) nipu
HEKOTOPOM CXOJICTBE C TaKO-
BBIM Y KOCTHBIX PbIO MMeeT
Y HEKOTOPBIE OTIMYHSA: Ha-
JINYKE B POTOBOH ITOJIOCTH
CJTIOHHBIX JKeJIe3 U TIO[BHIK-
HOTO SI3BIKA, ITPUCIIOCOOTIEH-
HOTO JJIs JIOBJIM JKEPTBHI;
TIOSIBJIEHWE  JIBEHAJIIaTH-
MIEPCTHOM KHIIIKU, B KOTO-
PYIO OTKPBIBAIOTCS TPOTOKH
JKEJTIHOTO TTy3BIPS U IO/ Ke-
JIyZIOYHOH YKeJIE3HL.

JbIXaTeJIbHBIN armma-
par. Bspocieie ocobu nbI-
1iat JierkuMu (puc. 4.107-2),
a TOJIOBACTUKU — >KabpaMu.
JIerkye TIpeCTaBIsIoT CoO0M
IIBa CJ1a00SYEHCTEIX TOHKO-
CTEHHBIX MeIoYKa. Bo3myx
TIOTIaZIaeT B HUX Yepe3 KO-
POTKHE IbIXaTeJIbHBIE ITyTH:

S

m =W/l
3Gl
@QL DA
VA
7/

Puc. 4.107 BHympeHHee cmpoeHue nia2ywiKu: 1 - cepoye; 2 - ez-
Koe€; 3-4 — neyeHs; 5 — enyHbIl ny3eipe; 6 — xesyook; 7 — Nooxesy-
00YHas xenesa; 8 — 08eHa0UamunNepCMHas KUWKA; 9 — MOHKAsA KUwi-
ka; 10 — moncmas kuwika; 11— cene3éHka; 12 — knoaka; 13 — moyegol
ny3eipe; 14— noyka; 15 — Mo4yemoyHuK; 16 — AuYHUK; 17 — Aliuesoo;

18 — 8opoHKa Altuesooad; 19 — mamka; 20 — cnuHHAs aopma

HOCOB8ble 0meepcmust — 20PMAHHAs Weab — 20pMmaHb — mpaxest — OPOHXUL.
Bozmyx mocTyTiaeT B pesysibTaTe COKpAILEHVs MBI POTOBOH ITOJIOCTH, & BBIZIEJIAET-
s B pe3yJIbTaTe COKPAIIEHHS OPIOITHON MYCKYIaTyPhIL.

BoJtbiioe KOJTMYECTBO KUCTIOPO/ia aMbUOUHY TIOJTYYaloT Uepes KOXKy. Y HEKOTO-
DBIX BUZIOB CaJlaMaHZp JIETKHE BOOOILE OTCYTCTBYIOT, Ta3000MEH OCYILIECTBIIAETCSA

HCKJIIOUUTENIBHO Yepe3 KOXKY.

Y3Halime 6osbwie

B npouecce CMeHbl BO3ayXa B JIETKUX NMPUHUMAKOT y4acTue n Hosgpw. Ecnu xunBoTtHoe NPNOTKPbI-
Bae€T HO3A4pWN N onyCKaeT AHO pOTOBOIh NnonocCTn, BO3AYX Yepes HO3[4PpKn 3acacblBae€TCA B POTOBYIO
NnoJsioCTb. 3aTem HO3[pWn 3aKpbIBalOTCA, a AHO pOTOBOIZ nonoCTN NOAHNMAETCA BBEPX N BO3YyX N3

Hee BbITaJIKUBAETCA B JIErKMe.

XoTA fgbIxaTeNbHbI 1 KpOBEHOCHbIVI annapatbl Yy 3€MHOBOAHbIX YCTPOEHbI CJIOXKHEE, YeM 'y pbl6, nx
pa60Ta obecneunBaet OpraHm3m OTHOCUTEJNIbHO He6oMbLWM KONNYECTBOM Kuncnopoaa. |-|03TOMy
ypoBeHb obMmeHa BelLecTB Y HUX HU3KNIA 1 B opraHunime o6pa3yeTC$| MaJio Tenna, a TOHKaA ronasa n
BNa*KHaA KOXa He CI'IOCO6CTByET €ro COXpaHeHuIo. B pe3ynbrate TeMmnepartypa Tesla HeNnoCToOAHHa U
3aBUCUT OT TeMmnepaTypbl Opr)KaIOLLI,eVI cpeabl.
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KpoBeHocHbIH anmmapat aMmbubuii, B CBSI3U C X YACTUYHBIM [1€PEXOZIOM
K Ha3eMHOM JKU3HH, O0Jsiee coBepliieHeH, 4eM y prulb. Cepduye TpexKkaMepHOE, CO-
CTOUT U3 JBYX IIPEICEPANH U OJJHOTO JKeJTyZlouKa. B jieBoe mpezicepivie rmocTyra-
eT apTepuaibHasA KPOBb U3 JIETKUX, a B IIpABOE — BEHO3HAs KPOBb CO BCETO TeJIa.
HecMmoTps Ha TO, UTO B JKeJTyZlodeK MOCTyIaeT apTepralbHasA U BEHO3HASA KPOBb,
TIOJTHOTO TIEpEMELITHMBAHUA KPOBU He IIPOUCXOAUT braroziaps HAJIMYIHIO KapMa-
HOB U HETOJIHBIX Ieperopoziok. IlosTomy, mocye cokpalleHus IMpencepianuii, B
IIPaBOX CTOPOHE OyZieT BEHO3HAS KPOBb, B JIEBOW — apTepHaIbHAsA, a TIOCEPEIH-

He — cMertanHas (puc. 4.108).
Y3Hatlime 6o/s1bwe COHHAA apmepus
aopma

J1e204Has
"/ apmepus

KeoJioee

K 0CmanbHbIM \
Op2aHaM

OT npaBoW YacCTu XeflyAouka OTXO-
AUT apTepuanbHbii KOHYC, KOTOPbIN
pa3BeTBnsAeTcA Ha 4 napbl apTepui
(puc. 4.108). MepBada napa (COHHble

KKOXe U o— g
nlezKum

apTepuv) TPaHCMOPTUPYET KPOBb K
ronoBse, a BTopasd U TPeTbs, CMBaACh

«_ /1e20uHas
8eHa

npasoe
B O6LLYI0 a0PTY, AOCTABAOT KPOBb KO npedcepoue /76339 5
npeocepoue
BCEM OCTaNIbHbIM BHYTPEHHUM Opra- peccep
Ham. YeTBepTaa napa CHabXaeT Kpo- XKenydouek

BblO KOXY 1 nerkue. Mpu cokpaLieHmn
Kenynouka nepeas nopuus  KpoBu
6yneT BEHO3HOW 1 MonageT B YeTBep-
Tyl0 Napy apTePUiA, HECYLLMX KPOBb K
Nerkvm 1 Koxe. Btopas nopums Kpo-
BM — CMeLlaHHaA (apTepuanbHaa C BEHO3HOWN) — ByaeT HanpaBneHa B 06LLyl0 aopTy, a TPeTbA
nopuus — apTeprasibHas — B COHHYI0 apTepuio.

Takum obpasom, y amorbumin 2 Kpyra KpoBoobpalleHus: 6osbwol (Kenyaouek — opraHbl Tena —
npasoe npeacepane) u maneili (enygoyek — nerkue — nesoe npefcepaue). Hegocratok Kposo-
ob6paLleHna ampubmin COCTOUT B TOM, UTO GONbLUAA YaCTb Tesla CHABKAaeTcA CMeLLaHHON KPOBbHO,
KOTOpas He obecneurBaeT BbICOKOMHTEHCUBHOTO MeTabonn3ma.

Puc. 4.108 Lupkynayus Kposu y 3eMHOB0OHbIX

Bbiie/inTeIbHBINA ammapaT COCTOUT U3 Iaphl IIJIOCKUX MApPHBIX NOUuex,
pAacIioJIOKeHHBIX B BEPXHEH YacTH OPIOITHON MOJIOCTH, 110 60KaM MO3BOHOYHO-
ro crosiba. OHU COENUHSIOTCS C KA0AKOU TIOCPENCTBOM MOYETOUHUKOB. Moua
BHaYaJsle COOMPAETCs B KIIOAKE, a 3aTEM ITOCTYIIAET B
MOUY€eBOH Iy3bIpb. Korzia my3bIpb HaMoIHAETCA, MOYa
CHOBA IIEPEXOZUT B KJIOAKY, & OTTYZIa BEIBOAUTCS Ha-
pyxy (puc. 4.109).

HepBHaa cucrema 6ojiee pa3BUTa, YeM y PBIO
(puc. 4.110). TlepenHUH MO3T COCTOUT U3 2-X pasfie-
JIEHHBIX TIOJTyLIAPUH. Y OCHOBAHUA IMOJTYILIAPUH UMe-
eTcs T10JI0CaTOe TeJI0, KOHTPOJIUPYIOIIee IBIKEHME, a
HaBepXy — OOOHATEIIBHEIE ZI0JIU. BriepBEIe B XKUBOTHOM
MHUpe HabsozaeTcs GOPMUPOBAHUE KOPBI IIOJTyIIIA-
pUH — HAJIMUKE HEPBHBIX KJIETOK B KPBIIIIKE TIOTyIIIa-
puil. Mo3dceuok pasBuT cabee, UeM y PbIO, B CBA3U

Puc. 4.109 Cxema ebi0enumenso-
HoU cucmembl 3eMHOBOOHbIX:

1 —noyka, 2 — MO4YeMmoUYHUK,

3 - knoaka, 4 - movegou ny3bipb
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c boree maccUBHBIM 06pa3oM »ku3HU. OT rOJIOBHOTO MO3ra
orxozAT 10 nap 20106HbLX Hepeos. VIMeeTcs BereTaTUBHAA
U coMaTtuhyeckas HepBHas crucTeMma. CIIMHHOM MO3T 3aHU-
MaeT BeCh KaHaJT [I03BOHOYHOTO CTOJI6A 1 UMEET 2 YTOJIIIIE-
HUSA: B IIIEHHOM U TYJIOBUIITHO-TIOSICHIYHOM OTZENIax.

OpraHsI 9yBCTB. B cBs131 ¢ 0COOEHHOCTSIMU BUAECHU
B BO3/IyIITHOH CpeJie, T71a3a 3aIIUITIEHbI OT BHICBIXAHUS 1 3a-
TPS3HEHUS ABYMsI TIOABM)KHBIMHU 8examu. IIpucyTCTByeT
U TPETbE HENOJBMXKHOE BEKO (MHUTaTesIbHAsl TIEPErTOHKa).
Xpycmanaux B GopMe JIMH3BL, 2 PO208ULA T71a32 — BBITIYK-  Puc. 4.110 lonosHoti Moz
J1ast. TTOCKOJIbKY BOBZIYIIIHAS CPEZla MEHeE 3BYKOIIPOBO/IHA, —3€MHO800HbIX: 1 —nepeod-

Hul M032; 2 — cpeOHUU MO3e;

BO BHYMPEHHEM yxe UMELTCA CITyXOBaA KOCTOUKA — CIMPe- 310 cuow-a— npowe-
Mmeuxo. CHapy»KU BHYTPEHHEE YXO IPUKPBITO OapabaHHO!  xymoursiii Mo32; 5 - npo-
TIEPETIOHKOM, CONPHUKACAIOLIEHCA CO CTPEMEUKOM, Iocpes-  00/7208amelt mosz
CTBOM 4Y€T0 Hapy>KHbIE 3ByKOBBIE CUTHAJIBI TIEPENAIOTCSA K BHYTPEHHEMY yXy. B HO3-
IPSIX UMEIOTCA 0O0HAMebHble KAemKU, BOCIIPUHHUMAIOIIHE 3aTIaxH.

PasmHoO:xkeHMe. 3eMHOBOJIHbIE — PA30eAbHONOAble Allyexaadywue Ku-
BOTHBIE. Y CAMIIOB CeMA8bl8005UUe KAHANBYA OT CeMEHHUKO8, TIPOXOJIS Uepe3
MIOYKH, BIAZA0T B MOYETOUHUK, KOTOPBIM OTKPBhIBAeTCsA B Kyl0aky. [lepen kio-
aKOM MOUETOYHUK pacIIupseTcs, 0bpasys cemeHHble NY3blpbKU — BPEMEHHBIE
pesepByapshl 11t ceMenu. Auunuku (puc. 4.107) caMOoK TakyKe TapHble. 3pesiast
Allyexnemra TIEPBOHAYAIBHO TIOMAZIAET B TOJIOCTh TEJA, a 3aTEM B BOPOHKO-
00OpasHbIM HAYaIBbHBINA OTAEN SHIEBOZOB. B stlyesodax AUIEKIETKA TOKPBIBA-
eTCsI CITUBUCTOM 000s10uKon. OTIO0TBOPEHNE HAPYKHOE, B BOIHOM cpezie. Pas-
BUTHE C HETIOJIHBIM TIpeBpaltieHueM (cm. puc. 2.9).

PoJsib 3¢MHOBOJHBIX B IIPUPOJE U B :KU3HU YeJI0BeKa. B ripupoze
aMGUOUU SABJISIOTCA KOMIIOHEHTaMH MHOTOUMCJIEHHBIX ITUINEBLIX lierned. JIist
YyeJIOBEKA OHU TI0JIE3HBI, TAK KaK YHUUYTOXKAIOT BPEZHBIX HACEKOMBIX.

Pa3Hoo6pa3une 3eMHOBOAHbIX

3eMHOBOZIHBIE 00PA3yIOT TpU OTpsAAa: Xeocmamole, becxeocmule v be3Hozue.

OTtpsax XBocrarbie 3eMHOBOAHBbIE (Caudata) Bxmodaer oxkoso 300
BUJIOB, Y KOTOPBIX UMEETCS XBOCT, a 00e Taphl HOT OZIMHAKOBOM JJIUHEL [lepe-
JIBUTAIOTCSA TIOJI3aHUEM TI0 CyIIle U IJIaBaHUEM B Bozie. OTJI0I0TBOPEHME y O0TTb-
IITMHCTBA HAPY’KHOE: CAaMell ITOABEITUBAET CIIEPMATOMOPHI (MEITIOYKHY CO CIIEpMa-
TO30MJIaMU) Ha PACTEHHUsI, a CAMKA ITOIXO/IUT U KJIOAKOH BTATUBAET UX BOBHYTPb.
/3 OII0/I0TBOPEHHBIX SUIIEKJIETOK BBIXOJIUT JIMUMHKA, KOTOpAs ITOCTEIIEHHO
TpaHchOPMHUPYETCs BO B3POCIIYIO 0COOB. /1711 HEKOTOPBIX BUIOB XapaKTepHA Heo-
meHus — PpasMHOMKEHUE B JTMYMHOUHOU cTamuu. OTJIMYAIOTCS BBICOKOH CTelle-
HbIO pereHepaliy KOHEYHOCTEH U XBOCTA.

ITIpedcmasumenu: 00bIKHOBEHHDBIII MPUIMOH, 2pebeHUamblll MPUMOH,
namuucmas canramauopa (puc. 4.111-1).
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Puc. 4.111 lMpedcmasumenu 3eMHOBOOHbIX: 1 — NAMHUCMAA CanamaHopa; 2 — K8akwid, OpesecHas na2yw-
Ka; 3 — HacmoAwas yepssaa

OTtpsaa BecxBocrbie 3emHOBOAHBbIE (Ecaudata) o6beuHAET 3eMHO-
BOJTHBIX, JTUIIIEHHBIX BO B3POCJIOM COCTOSTHUM XBOCTa. 3aHHE KOHEYHOCTH pas-
BUTBI JIy4llle, UeM Tepennue. Ha cyiie mepeaBUraroTes mpbKKaMU, B BOZE I1J1a-
BAIOT.

IIpedcmasumeau: npydosasn u 03épHasn as2ywxu. [Iepasi 3eJI€HOTO 11Be-
Ta, BTOPast — TEMHO-CEPAst; cepas U 3e.1eHasn Hcabwl. Koxka y HUX cyXas, TOKPhITa
byropkamu (6opozaBkamu); keaxwa (puc. 4.111-2) 6osbliie BpeMEHU ITPOBO-
JIAT Ha JIEPEBbSIX.

Otpsax besnorue 3eMmHOBOaHBIE (Apoda). V3BecTHO 0K0J10 60 BUZIOB.
Teno yepBeobpasHOe, TOJIOE, OOraToe KOXKHBIMU jKeJle3aMHU. XBOCT KOPOTKHH,
rJ1a3a cy1abopas3BUThL, bapabaHHas ITePEOHKa OTCYTCTBYET. [Ipe/IounTaroT I10/I-
3eMHBIA 00pa3 Ku3HU. OIJI0/I0OTBOPEHUE BHYTPEHHEE. SIHIa OTKIIaZBIBAIOT BO
BJIQYKHYIO 1104BY. CaMK/ HEKOTOPBIX BUJIOB OOBHUBAIOTCS BOKPYT HUX, OXPAHSIA U
YBIIQKHAA UX. JIMYMHKY HEKOTOPBIX BUZIOB ITPOJIOJIPKAIOT CBOE PA3BUTHE B BOJIE.

IIpedcmasumeanu: yeppsra (puc. 4.111-3), poibo3mest.

DopmaTUBHbBIN KOHTPOJb 3HAHU

1. [lainTte onpepeneHne cnepyroWmM NOHATUAM: HYETBEPOHOIOE XMBOTHOE, HEOTEHWA, TONoBa-
CTVK, HEMOSTHOE MpeBpaLLeHne, OCEBOW CKeNeT.

2. BbisiBMTe 0CO6€HHOCTV 3eMHOBOJHbIX, 00YCNIOB/IEHHbIE BOJHbIM 1 HA3€MHbIM 06Pa3oM XKU3HU.

3. MNpeacTaBbTe CXeMaTUYHO CTPOEHMe cKeneTa ampurbuii.

4. O6bACHNTE aHaTOMUIO 1 GUSNONOTMIO CJIeAYIOLMX CTPYKTYP Y 3€MHOBOJHbIX:
a) CTpOeHVie Tena; 6) NuLeBapUTENbHbIA annapaT; B) AbIXaTebHbIA annapaT; r) KPOBEHOCHbIN anma-
paT; fl) HEPBHAA CUCTEMA 1 OpraHbl YyBCTB; €) BbIAENUTENbHDBIN annapar.

5. AprymeHTUpyiTe NpeBOCXOACTBO HEPBHOI ccTeMbl amdurorii Haf TaKOBOW Yy pbl6.

6. MpepcraBbTe CXeMaTUYHO XKN3HEHHbIV LK 03€PHON NATYLUKN.

7. U3yyeHne cnyyvas.
Yto0bl Pa3BUTb Y CbiHa NOOOBL 1 DEPEXHOE OTHOLEHME KO BCEMY XKVMBOMY, POAUTENM KyMUIN emMy
NATHUCTYI0 CanamaHapy. CbiH He 3HaeT, YTo AenaTb C MOAAPKOM, MOCKOMbKY He 3HaKOM C bronoru-
YecKMMM OCOBEHHOCTAMM CanamaHapbl. [locoBeTyiTe ChiHy: a) e CoAepKaTh canamaHgpy; 6) uem
eé KOPMUTB; B) Kak pOpMMPOBaTL y Heé pedneKchl.

8. [pocmoTpuTe BNAEO O 3eMHOBOAHbIX:

TIE]  — BbIACHUTE MPUYMHBI YMEHbLUEHNUA YMCNEHHOCTY 10-TV BUOB 3€MHOBOHbIX;
: : — NPeIOKNTE NCKYCCTBEHHBIE METOAb! PA3MHOMXEHVA 3EMHOBOAHbIX ANA NMPefoTBpa-

LUEHNA NCHE3HOBEHWA OMUCaHHbBIX BUOB.
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[Tpecmbikarotyecs (PENTUINN) — YETBEPOHOTHE ITOHKUIIOTEPMHBIE TT03BO-
HOUHBIE, IITUPOKO PACIPOCTPaHeHHbIE B 30HAX 3aCyIIMBOrO KjMMarta. B oTiu-
yre oT aMPuOUH, PENTIWINY MEHbBIIIE 3aBUCAT OT BOAHON CPEZBI, IIOCKOIBKY UX
TEJIO MTOKPBITO 3AILIUTHBIMU YelllyHKaMH, WIN KOCTHBIMU IIIUTKAMH, YTO YMEHb-
IIAET [TOTEPIO BOABL, & UX 3aPOJIBIIIT MOXKET PA3BHUBATHCA IIPU OTCYTCTBUH BOJIBL.

Crpoenue. Tero penTuini yIIMHEeHHOE U COCTOUT U3 TPEX OTZAEJIOB, TUIINY-
HBIX IS TT03BOHOUHBIX. CKeeT (puc. 4.112) cX0 C TAKOBBIM Y 36 MHOBOZHBIX,
HO MMeeT HEKOTOPHBIE OTJINYHA. PelylInpoBainch XpAlleBble 371eMeHThl. OceBor
CKEJIET — NO380HOUHbBLL cm0a6 — boree nuddepeHINPOBaH U O0Jiee MOABIIKEH,
YeM y 3eMHOBOZHBIX, U BKJIIOUAET IIATH OTZENIOB. IlletiHblil omden y SIIEPUIILI
HACYUTHIBAET 8 TMO3BOHKOB. [1epBHIM IIEHHBIN [TO3BOHOK (QTJIAaHT) MMEET BHT
KOJIBLIA ¥ IIPUKPEIIAETCA MOABIIKHO K Uepelty. BTopoii 103BoHOK (311rcTpoduii)
COEIUHSAETCA TTOABUYKHO C TIEPBBIM ITO3BOHKOM.

I'pyonoii omoen cocTouT 13 22 MMO3BOHKOB, K KOTOPBIM ITPHUKPEIISIOTCS pebd-
pa. [TepBrie 5 pébep COWIEHSAIOTCS C TPYAUHON, 06pasysi IPyIHYIO KIIETKY.

Kpecmuyosbltit omoden coCTOUT U3 2 TTIO3BOHKOB, K KOTOPHIM U ITPUUJIEHEH Ta-
30BBIH 110sIC. X80CMOB0U 0MAen HACUUTHIBAET HECKOJIBKO JIECSTKOB TIO3BOHKOB.

KoneuHocTH yCTpOEHBI IO TUITy MATUNAJION KOHEYHOCTH IIO3BOHOYHBIX.
I'pynHas kiieTka obecreurBaeT KOHEYHOCTAM Oosiee TIPOUHYIo omopy. Ho pac-
TI0JIO’KEHNE KOHEYHOCTEHN 110 H0KaM Tesla He TI03BOJIAET PENTHINAM ITPUTIONHU-
MaTbCs HaJl TOBEPXHOCTBHIO 3eMJIH, I03TOMY MX M Ha3BbIBAIOT IIPECMBIKAIOIIMU-
ca. Y 3Mel KOHEUHOCTH OTCYTCTBYIOT.

IMTuneBapyUTEILHBIN AaIIIAPAT BO MHOTOM CXOK C TAKOBBIM Y 3eMHOBOJTHBIX,
oTIMUasich 60JIee PA3BUTOU CUCTEMOU 3yDOB, MyCKYJIaTyPOH JKeJTyZIKa U TIOSIBJIEHUEM
3ayaTKa CJIENON KUIIIKY Ha TPAHHUIIE TOHKOTO U TOJICTOTO KUIIeYHUKa (puc. 4.113).
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Puc. 4.112 Ckenem awepuuysl: 1 — yepen, 2 — weliHbll omoes, 3 — 2py0oNnoACHUYHbIU omoes; 4 — Kpecmuyo-
8bIli omoen, 5 — niedesol nosc, 6 — 6edpo, 7 — 20/1eHb, 8 —3a0HAA 1ana, 9 — pebpa, 10 - epyouHa, 11 - 1onam-
ka, 12 - knoyuua, 13 - nnevo, 14 — npednneyve, 15 — nepedHss nana; 16 — xgocm
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JlpIxaTeJbHBIN ammapar co-
CTOUT U3 AHeUCMbIX Ne2KUX U Obl-
XamenvHblX nymeil, BKIIIOUAIOIINX
HO30pU — 210MKY — 20pMAaHb —
mpaxeto — OpoHxu. BHyTpeHHAA
TIOBEPXHOCTD JIETKUX YBEJININBAETCSA
32 CUET MHOTOUHCJIEHHBIX I1E€PETO-
pozmox. BeHTwuIsi1IUs JIETKUX obecrie-
YUBaeTCAd YBEJIMUEHHEM U COKpa-
meHreM o6beMa TPYAHOU KIJIETKU
CITEI[UAIbHBIMU MBIIIIIAMH MeXKpe-
6epHOM U GPIOIIHON MYCKYJIATYPHI.
Ko’kHOe JTbIXaHue OTCYTCTBYET.

KpoBeHOCHBII ammapar
3akpeiToro Tuma. Cepzane mpex-
KamepHoe: [Ba TIPENCEPAUS U
ONWH JKEyZIoueK. ApTepHasbHas
KPOBB JIyYIlle OTZEJIeHa OT BEHO3-
HOW, Hexenu y ambubuil. ITo cTaso
BO3MOYKHBIM BBU/Y TOTO, UTO B JKe-
JIyZIOYKe NMEETCS HETIOTHAS TIEPEro-
pPOZIKa U KPOBb CMEILIUBAETCS JIUIIIh
gacTuuHO. CyIlecTByeT ABa KpyTra
KpOBOOOpAIIeHUs — 60AbWOLL U Ma-
avtil (puc. 4.114).

Puc. 4.113 BHympeHHee cmpoeHue awepuysl: 1 — nu-
weso0; 2 — xesnyooK; 3 — neyeHb,; 4 — XEnYHoll ny3vips,

5 — nooxenyooyHas xenesa; 6 — 0seHaoyamunepcmHas
Kuwka; 7 — mosicmas KUuwka,; 8 — Kjoadka; 9 — cese3én-
ka; 10 - mpaxes; 11 - nézkoe; 12 — negoe npedcepoue;

13 - npasoe npedcepdue; 14 — xenyodoyek; 15 — cnuHHAA
aopma; 16 — coHHas apmepus; 17 — ceMeHHUK; 18 — npu-
damok cemeHHUKa; 19 — noyka; 20 — Mo4esol ny3bipb

Boiaeaure/IbHBIN aiapaT COCTOUT U3 IIapbl KOMITAKTHBIX NOYeK, PaCIIo-
JIO’KEHHBIX B TA30BOU 00J1ACTH, OT KOTOPBIX OTXOAAT MOUEMOYHUKU, OTKPHIBAIO-
IMecd B KJIOAKy, K KOTOPOH IIPUMBIKAeT MOYEBOU IIy3bIpb. Y HEKOTOPHIX BUZIOB

MOYEBOH ITy3bIpb HEOPA3BUT.

Y3Halime 6os1bwie

Bonbloii Kpyr KpoBoobpaLleHNa HauMHAETCA OT Xenyfouka (puc. 4.114). OT ero neBon cTopo-
Hbl, FAe COAEPXKNTCA apTepuanbHasa KPoBb, OTXOAUT NpaBas Ayra aopTbl, OT KOTOPOW OTAENAOT-
CA COHHble 1 MOAKNIOUMYHbIE apTepuK, CHabxatowwme apTepranbHO KPOBbIO MO3F, nepeaHune
KOHEUYHOCTW, BHYTPeHHUe opraHbl. OT cepelviHbl XenyfouKa, rae KpoBb CMellaHHas, oTXoauT
nesasa fyra aoptbl. O6e Ayrvn aopTbl, 060rHyB cepgue, 06beAVHAIOTCA B HEMAPHYIO CMHHYO
aopTy, KoTopaa CHabXaeT CMeLlaHHOW KPOBblo BCe BHYTPEHHMWE OpraHbl U 3afiHUe KOHeYHO-
CTW. BeHo3Has KpoBb € nepefHen 1 3aAHel YacTeil Tena U oT BHYTPEHHMX OpraHoB BO3Bpalla-
eTcA B MpaBoe Npeacepaue, U 3TUM 3akaHumBaeTca 60/bwoll Kpye. Manblil Kpyr HaumMHaeTca ot
NpaBo CTOPOHbI XeNyAouKa, CoaepKallell BEeHO3HY KPOBb, KOTOpas Mo JIeroYHon apTepuu
nocTynaeT K JIerkiM. 3ecb OTAAeT YreKUCbIi ra3 1 oboralaeTca K1UCIopo[oM 1 Mo Neroy-
HOl/ BeHe BO3BpallaeTcA B JieBOe NpeAcepauve, 3aBeplias mMasabil Kpye KpoBoobpalleHus.

HepsHasa cucrema (puc. 4.115) IpeCMBIKAIOIITHIXCSA XapaKTEPU3YETCS HAITH-
YHeM TOHKOTO CJIOS KOPBL. XOPOLIO Pa3BUTE OOOHATEIbHBIE U 3PUTEJIbHBIE LIEHT-
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PBI, MO3J#CEHOK, obecrieurBar- dyeu aopme  1€2K0€
A pasHoobOpasue JIBUKEHHUH.
IIpodoazosamvlii mo32 obpa-
3yeT M3rub, XapaKTepHBIN I
XOpAOBBIX. OT TOJIOBHOTO MO3Ta
otxozAt 11 nap Hepaos.
OpraHsl 4YyBCTB ajarl-
TUPOBAaHbI K Ha3eMHOMYy 00-

pasy kus3HU. [1a3a cHabXKeHBI  nezKum
TPETbEH MUTATENIbHOM TI€PE-  yopearam mena
NOHKOU. Byaromapss Tomy, d9TO K 207108€

MBIl XPYCTaJIMKa IIOIIEpeY- K nepedHum
KOHe4YHoCmMAm

HO-TIOJIOCATHIE, OHU oObecredu-

BAIOT M3MEHEHHEe €ero (POpMEI,

om opeaHos
YTO TIO3BOJISET DENTHIIUSIM BU- mena
IeTb OOBEKTHI, HAaXOIAIIMeCT npasoe nped-
Ha pa3HbIX paccTossHuAx. Oprax cepdue

CJTyXa COCTOUT U3 8HYMPEHHe20
U cpedHezo yxa. OpraHbl 060-
HAHWA OTKPBIBAIOTCA HAPYXY

XKesnyoouek

06veduHeHue
0y2 aopmel

KopeaHam
mena

J1eekux

negoe npeo-
cepoue

pasodenumerio-
Has cmeHka

Ho30pamu. OpraHoM ocsi3aHusi Puc.4.114 Kposoobpauwjenue auepuybl

CITY?KUT pA3080EHHDbIU A3blK.

PazmHoO:keHue. PenTwmn — pasdeabHoOnoavle
alyexnadyuwjue KUBOTHBIE. OTUIOZOTBOPEHNE BHYTPEH-
Hee. /13 CeMEHHHKOB I10 CEMSTIPOBOIAM CIIEPMATO30UIBI
TIOTIa/IAl0T B MOYETOYHUKY, TIOTOM B KJIOAKY U JIaJiee Ue-
D€e3 COBOKYTIUTEITBHBINA OPraH — B IOJIOBBIE ITyTH CAMKHL.
AfnerTeTky, BHIPabOTAHHBIE SIMYHUKAMU, BBICBOOOXK-
JTAIOTCS B OPIOLITHOM TIOJIOCTH, OTKY/Ia TOZIXBATHIBAOTCS
BOPOHKaMH STHIIEBOZIOB, KOTOPBIE OTKPHIBAOTCS B KJI0A-
Ky. PasBurue npoucxoaut 6e3 mpeBpalieHus. Berpeua-
I0TCS Y BUZIBL SIMLIEXKUBOPOZIsAIFe (Mabysi MHOTOIIOJIO-
cast) ¥ JKUBOPOZSAIITHE (;KUBOPOZIAIIAS SAIIEPULIA).

Y3Hatime 6onbwe

Puc. 4.115 lonosHol mo32 npe-
cmbIKaowuxcs: 1 — nepedHul
MO032; 2 — cpeOHUli M032; 3 — MO3-
XKeUoK; 4 — npomexymoyHuil
Mo032; 5 — npodoseosameili Mo32

OnnofgoTBOpeHne MMeeT MeCTO B BEPXHeM oTaese AnueBoga. B cpegHelt yactn Haxogatca cne-
LManbHble >ene3bl, BblaeneHra KOTopbIX 06pasyioT BOKPYT ANLEKNeTKUN (KenTka) 6enkosyio 060-
NouKy, cnabopassuTyio y 3mMeil 1 ALLepuL, MOLLHYIO — Y KDOKOAMIIOB 1 Yepenax. [lanee, B HUX-
HeM oTaene sAnLeBoda K 6enkoBoli 060/10uKe 106aBNATCA CHavana neprameHTHas 060M0uKa,
a 3aTeM 1 ckopsiynosas (y Kpokoamnos). Aua penTunumn oTKNaabiBaloT B AMKM, BbIKONaHHble Ha

Cyle, B MecCTax, XOpoLo nporpesaemMblX COJIHLEM.

PoJuib penTUiIvii B IPUPOZE U B JKU3HU YeJIOBEKa. PelTiinu cykar
MCTOYHUKOM ITUTAHUA 71 APYTHUX *KUBOTHBIX. [ [UTasICh BpEAUTETISIMH CETTBCKOXO0-
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3AUCTBEHHBIX U JIECHBIX KYJIBTYD, OHH ITPUHOCAT OOJIBIITYIO TIOIb3Y YEIOBEKY. 3Me-
VHBIY fAJ1 IPUMEHSAETCsA B MEIULINHE.

Pa3Hoo6pa3une npecmMblKalLWMXCA

CoBpeMeHHBIE TPECMBIKAIOIINECS CTPYIIIIUPOBAHBI B CJIEAYIOIIE OTPSJIBL:
Yewytiuamoie, Kpoxoduawt u Yepenaxu (puc. 4.116).

Otpsax KirroBorosioBsie (Rhynchocephalia). K stoMy oTpsizty OTHOCHT-
Cs1 OJTHA U3 CAMBIX IPEBHUX PENTHINN — 2ammepus (puc. 4.116-1), BHellTHe OHa
HATIOMUHAET KAPJIMKOBOTO JIMHO3aBpa. ['0J10Ba U TEJIO ITOKPHITHL MEJIKOH YellTy-
ett. Bostb CrivHbL TSHETCS TpebeHb U3 BBICTYIIOB TPEYTOJIbHOM hopMEL. B HacTos-
ITIee BpeMs BCTPeYaeTcst Ha OCTpoBax HoBO3eIaHICKOTO apXuyIiesiara.

Orpsax Yenryruareie (Squamata) HaCUUTHIBAET 710 6 THIC. BHUIOB, OTHOCH-
IIUXCA K TpeM nofioTpsanam: Awepuunt (puc. 4.116-2), XameneoHwt v Smeu. 11
ANMEPHUIL XaPAKTEPHO YIJTMHEHHOE TEJIO0, JUIMHHBIN XBOCT, TIOJIBHKHBIE TOJIOBA U
BekU. XaMeJI€OHBI ITPUCIIOCOOIEHBI K APEBECHOMY 00pasy >KU3HU: KOHEUHOCTH
cHab)KEHBI UTMHHBIMU KOTTSMU, XBOCT CJTY>KUT XBATATEbHBIM 3JIEMEHTOM. [Ijist
HUX XapaKTepPHA MUMUKPUSL — CIIOCOOHOCTb M3MEHATh OKPACKY U PUCYHOK Tesa
B 3aBHUCHMOCTH OT OKPY’KaloIllel cpesibl. 3MeM — DENTIJINY, JIUIIEHHbIE KOHeY-
HocTed. CBOOOZHBIE KOHIIBI PEGEp YITMPAIOTCS
B Opromko. /IBuras pebpaMu BIiepes U Hasaf,
3MEU MOJI3YT 3Ur3aroobpasHo. [leprommuecku
JuHAOT. [1paBas v yieBas MoJI0BUHA HIKHUX de-
JIFOCTEY COEZMHEHBI TTOZIBUYKHO, a CBSI3KH OUY€EHb
AJIACTHUHEL YeTI0CTHBIE KOCTH TOZIBMKHO COU-
JIEHEHBl. JTO JAET UM BO3MOXKHOCTb IITMPOKO
DaCKpBIBATE POT U 3aIVIATHIBATH KPYITHYIO J00bI-
uy. HesttoBUTBIE 3Men, 0COOEHHO KPYITHBIE, yOU-
BAIOT JKEPTBY, KPEITKO CXKUMas €€, a AIOBUTHIE —
smoM. B MosizioBe BCTpevatoTcest 00bIKHOBEHHDbIL
U 8005HOU YXHC, OObIKHOBEHHA W CIMEeNnHas
2adrwka.

Otpsax Kpoxomuwiasl (Crocodilia) Bxtio-
YaeT CAMbIX Pa3BUTBIX PENTHIHH (puc. 4.116-3).
Testo TOKPHITO IIUTKAMU, T10]] KOTOPBIMU HaX0-
IIITCS. KOCTHBIE TUTACTUHKU. [1o71 BoZol HO3ApH
3aKPBIBAIOTCS KJIarlaHaMU. Kak CIiencTBUe ToJ-
HOTO PA3BUTH JKEJTyIOUHOM IIEPETOPOAKH, CEP/I-
1]e CTaJIO YETHIPEXKAMEPHBIM.

Orpsax UYepenaxu (Chelonia wiu
Testudines). XapaxkTepHas 4epTa 3TOTO OTPs-
Ila — HaJIMYHE KOCTHOTO TAHIUPS, TOKPBITOTO o g
POTOBBIMH LIIUTKAMHU, BHYTPH KOTOPOTO ¥ HAX0- 7‘_"2‘04r;#gp 5 ;32”‘_":5’; ‘L';e”:o’z - ;":LZ Zgu
nuTes cobcTBeHHO Tesio yepenaxu (puc. 4.117). a3 - kpokodun
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ToNBKO [JIf Uepernax XapaKTepHO
YHUKAJIbHOE TI0JIOKEHUE TI0SICOB KO-
HEYHOCTEH He CHApY:KU OT pebep, Kak
y BCEX HA3eMHBIX [IO3BOHOUYHBIX, a IO
HUMU. 3yOOB HET; UEJTIOCTH MTOKPBITHI
POTOBBIMM  YeXJIaMU; HEIPOU3BOJIb-
HbIE IBHsKeHUs (IpIXaHue, KpOBOOOpa-
IIeHue, MUIIEBAPEHNE) COBEPIIAIOTCS
MeJIJIEHHO, [I03TOMY MOTYT OueHb fiofi-  Fu¢-4.117 Hepenaxa
IO YZIEpKUBATh JIbIXaHUe, 00XOIUThCs O3 OUUIIIEHHS KPOBH, TOI0AaTh. Yepera-
X1 HeOOBIKHOBEHHO JKUBYUH, ake 0Oe3rIaBIeHHast yeperaxa IpoIoJDKaET elrle
HECKOJIbKO HEZeNTb JIBUTaThCs, BTATMBAET HOTH IO MaHIMPb U BOOOIIE BEZET
cebst, KaK HOpMaJIbHOE KUBOTHOE. Ho Iipu KpaitHel MeTUTeTbHOCTH Yeperaxu
IIPOSIBJIAIOT TTOPA3UTEIbHYIO CHITY MYCKYJIOB — ZIake HeOOJIbIIas ueperaxa Mo-
»KeT 6e3 Tpy/1a TAIlUTh Ha CIIMHE MaiburKa. HeoObIyaitHO pa3BUTHI TAKKe KeBa-
TEJIbHBIE MYCKYJIbl: CXBATUBIIIKCH PTOM 32 BEPEBKY WJIM 3 I1aJIKy, MOYKET BUCETD
B TAKOM II0JIOKEHUH LIeJILIMU JHAMH.

CaMble UBBECTHBIE TTPEJICTABUTENIM STOTO OTPsIJIa — HA3eMHbBIE Yeperaxu (epe-
yeckas, CmenHas u c10Ho8as), Mopckue (cynosas, bucca u kapemma), a Tax-
’Ke TIPeCHOBOAHBIE (6010mHas uepenaxa).

(DopMaTVBHbIN KOHTPOSIb 3HAHWI

-

. NosAcHuTe cnepyoLne NOHATUA: KNOAKa, MONKMUNIOTEPMHOE MBOTHOE.

2. MNpepcTaBbTe cxemaTUyeCKn CTPOEHMe cKeneTa penTuinim.

3. 3aKOoHuUTE NpepoXKeHUsA:

— Y pentunmmn XpycTanmk

— [dbixanne y pentnanim

— Cepaue y Kpokoannos .

— 3Men NepefBmraloTca C MOMOLLbIO .

— XapaKTepHOo 0CO6EHHOCTbIO Yepenax ABNAeTCs .

4. O6bACHMTE aHaTOMUIO U GU3MONOTUIO ClIeAYIOLNX CTPYKTYP penTunnii:
a) CTpoeHVe Tena; 6) NuLLEeBapPUTENbHbIN annaparT; B) AblXaTeNbHbli annapart; ) KOOBEHOCHbIM anmna-
paT; Ai) HEPBHaA CMCTEMA M OpraHbl UyBCTB; €) BblAeN1TeNbHbIN annapar.

5. Hanpute nuiiHee. AprymeHTUpyiiTe Bbi6OP.

1
2
3
4

KOXa rofnas 1) KOoXa ¢ oporoseBLWnMM L-IeLLIyl;lKaMI/I

-

)
KenyaoUeK C pasaennTebHoO NeperopoaKon 2) NeroyHoe gbixaHue
[IBOVHOE fblXaHue 3) HapyXHOE OMNOAOTBOPEHE
pasBuUTLe C MpeBpaLieHnem 4) pasBuTIE NPAMOe

= =

6. ApryMeHTUpYIiTe, MoYeMy MO3T Y penTuini cHab»kaetca aptepranbHO KPOBbIO.

7. 3yyeHne cnyyvas.
Y HeKoTopbIx Yepenax mycTbiHb, HanpuMep Yy Testudo sulcata, C NOBbILLEHVEM TeMMEPATYPbl OKPY-
Xatolel cpefbl HabmogaeTca rnepcanveauma. CoHa TeueT M30 PTa, YBNAXKHAR HUXKHIO YacTb
Tena, Wweto 1 Horn. O6bACHUTE: a) pedneKTOPHbIN MexaHW3M BblgeNeHnsA CtoHbI; 6) posib CIOHOOT-
LeNeHVA B XKM3HW Yepenax; B) OHTOreHe3 MaHUMpA y Yepenax; r) posb MNaHUMPA B XU3HW Yepenax.

4.21. Knacc Npecmbikatowmecs (Reptilia) 161



Knacc lMtuupl (Aves)

[TTUIIBI SIBJISTFOTCS TOMOHOTEPMHBIMU
TI03BOHOYHBIMH, IPUCIIOCOOIEHHBIMH K
TIOTIETY.

Crpoenue. Teno OTUI] OKPBHITO
TIEPbIMU. B 3aBUCUMOCTH OT (POPMBEL U
bYHKIINY, pa3IUdalnT KOHMYpPHble U
HUumMesUOHble Nepbs, NYX U WemuH-
ku. KOHTYpHOE MepPO COCTOUT M3 I10-
JIOTO CTEPYKHS M PACIIOJIOKEHHOTO 10
ero bokam onaxaaa. HwkHAA 4acTb
CTEpyKHS, TIOTPY)KEHHAas B KOXKY, Ha-
3eIBaeTcs ouurom (puc. 4.119). Ona-
Xan0 COCTOWUT U3 TyCTOH CETH pOro-
BHIX IUIACTHHOK — OOp0OJOK nepeozo
nopaoka, OT KOTOPBIX B 00€ CTOPOHBI
oTXoAAT GoJjlee MeJKHMe U KOPOTEHb-
KMe IUIACTUHKU — OGOpoOKU 8mopo-
20 nopsdxa. OHU TIEPEKPEITUBAIOTCS
MeXKy CODOHM M CIETIIAIOTCS KPIOUOU-
kamu (puc. 4.119), obpazys NpouHyIO
U YIOPYIYI IIJIACTUHKY, HE IIPOIIy-
CKAIOIIYI0 BO3AYX IIPU €r0 JIaBJIEHHUH
cunsy. KpyriHble mepbst KpbUTa Hasbl-
BAIOTCS MAXO0B8bIMU, a KPYITHBIE TIEPhS
XBOCTa — py.1eébimu. Bce octasbHble
TIepbs HA3bIBAIOTCSA KOHTYPHBIME. [1o7
KOHTYPHBIMH TIEPHSIMH  PACITOJIOKEH

Puc. 4.118 Ckenem nmuuypi: 1 - 4yepen; 2 — weliHbll
omaoer; 3 — 2pyoHol omoes; 4 — C/I0XHbIU Kpecmeu;
5 — x80cmosbie N0380HKU; 6 — CKesiem Kpbl/ibes;

7 —2pyouHa; 8 — kune; 9 — pebpa; 10 — yeska;

11 - 8unouka; 12 — nonamka; 13 — nonepe4Hbili om-
pocmok; 14 — kopakoud

nyx — KOPOTEHbKIE HEJKHBIE TIEPHS, JTUIIIEHHBIE 60POOK BTOPOTO ITOPSIKA, B pe-
3yJIbTaTe Yero He 0OpasyloT omaxasa. JIydiie Bcero myx pasBUT Y BOJIOILJIABAIO-

60podka l
nopsAdka
60poodka ll
nopsdka cmepxeHb

KpIOYOK

Puc. 4.119 CmpoeHue Kpbinia u nepa nmuy
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mux Tl (ryced, nebened, yTok). IJemunku — 3TO NEPb, IIOJHOCTHIO JIUILIEH-
Hble 60po710K. OHU COCTOAT U3 OAHOTO CTEPSKHS.

CkeJiet Tyl JIETKUN, IPOYHBIN U COCTOUT U3 TeX K€ OTAEJIOB, UTO U Y BCEX
MI03BOHOYHBIX. 102108a CPaBHUTENILHO HEOOJIBIINX PAa3MeEpPOB, OKpYTJIasi, CHab-
’KEHA K/AH080M, TIOKPBITBIM POTOBBIMU IJIaCTUHKaMU. Popma KITIoBa 3aBUCUT OT
XapakTepa IMUTaHUs U criocoba I00bIBaHUS TTHIIIH.

[T03BOHOUHBIH CTOJIO COCTOUT U3 5 OT/EJIOB: WIeliHO20, 2PYOH020, NOSAICHUY-
HO20, Kpecmuyo8020 1 x80cmoe80o20. I1IefHbIN OT/e — eIMHCTBEHHbIHN TTOJ/IBUK-
HbIM. JIJI TITHL XapakTepHO HENOABMKHOE COeQUHEHHEe TIPYZIHBIX II03BOHKOB
(puc. 4.118). C HuUMHU COWIEHAIOTCA pebpa, CBOOOIHBIN KOHEL KOTOPBIX ITPHKPETI-
JIAETCS K 2pYyoduHe, 0bpasys TPyAHYIO KJIETKY. Y OOJIBLUIMHCTBA [ITUL] Ha TPYAUHE
DAaCIIOJIOKeH HETIAPHBIH IPebeHb — K1Lab, MECTO IIPUKPEIJIEHHS TPYAHBIX MBIIIILI.
[TocnenHuti Tpy/IHOM TIO3BOHOK, TIOSICHUYUHBIE, KDECTIIOBBIE Y IIEPBBIN XBOCTOBOU
CPOCJIUCH B OZIHY KOCTb — CUHCAKpYyM (CJIOKHBIM KPECTelT), CO3MAIONINN TPOY-
HYIO OIIOPY 1A 33THUX KOHEUHOCTEH.

[TepenHue KOHEUHOCTH — KPbl1bs, TUIIMUHbIE [IATUIIaJIble KOHEUHOCTH C He-
KOTOPBIMU 0cOOeHHOCTAMU. COXPAHWINCH TOJIBKO TPH TAJIBIIA, @ KOCTH IIACThS
CPOCJTHCh B OZIHY KOCTb. I11€4e801l nosic COCTOUT M3 TPEX Iap KOCTEH: KITIOUHII,
JIOTIATOK, KOPaKOUZOB. KJTFOUMIIBI CPOCTTUCH HIDKHUMH KOHIIAMH, 00pasoBaB
«BHJIOUKY », KOTOPas IPUJIAET IIJIEYeBOMY TOSACY YIIPYTOCTh U OABHKHOCTE. Ko-
PaKOUZHBIE KOCTH COWIEHSAIOTCA C TPYAUHOU. JJIMHHBIE U y3KUe JIOIAaTKH CBO-
6OHO CKOJIB3SAT I10 TTIOBEPXHOCTH pebep.

B cTpoennu ckesera 3aIHUX KOHETHOCTEH CYIIECTBYIOT HEKOTOPBIE OCOOEHHO-
cTU: manas u boavwan 6epyosvle KOCMuU CPOCIIUCEH B OIHY KOCTh; TaK)Ke CPOC-
JIUCh BCE KOCTH MAKNCHbL U NpednarocHul, 06pazoBaB oxHy 0oJiee IJTMHHYIO
KOCTb — YeB8Ky. 3a CUeT 3TOU KOCTH Yy MHOTHX HTUIL] (QHUCTOB, KypaBiel, dra-
MUHTIO) CUJIBHO YAJIMHWINCH HOTH. [1asplieB y ITUI] yallle ObIBaeT YeThlpe — TPU
HaIlpaBJleHbl BIIEPe]], OUH — Ha3a. Ta30BbIl M0sC COCTOUT U3 TPeX MapHBIX KO-
CTeH: N00B300WHbBLX, CEOANUWHBLX U 10OKOBDLX.

IInmeBapuTeabHbIN anmapar nTull (puc. 4.120) 1OCTUT BBICOKOH CTe-
neHu nuddepeHnranuu. BBuzmy ot-
CYTCTBHS 3yOOB ITUILIBI IIPOTJIATHIBAIOT
MWLy LeTUKOM. [IponuThiBaHUE €€
CEKPETOM CJTIOHHBIX JKejie3 obiierda-
eT TmporviaTbiBaHue. CioHa COZEPIKUT
(epMeHTHI, paszsaraiolife YIJIeBOBIL.
3 pOoTOBOM MOJIOCTH MHILA TONAA€eT
B NuUwe800, PACIIUPSIONIUNACIT B 300.
371ech IUIIA HAKAIJINBAETCA U Pa3MAr-
Yyaercs ¥ MaJbIMM TIOPLMAMU IIepe- Puc. 4.120 [MuwesapumernbHas cucmema nmuy;:
XOIHT B SKeNyIOK, KOTODBI PABIEseH 1 - k08; 2 — nuwjesod; 3 — 306, 4 — xene3ucmeoit

XKesnyook; 5 — MycKynbHell xenyo0okK; 6 — KUWKA;
Ha Jcene3ucmovlu 1 MYCKY/1bHbLU. B 7-ananeroe omeepcmue
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KEJIEBUCTOM JKeJIYZKe IIPOUCXOAUT XU-
Mudeckas o6paboTKa MHIIY 107, BO3-
ZeVCTBUEM JKEJyZIOUHOTO coka. My-
CKYJIbHBIY JKEJTyJIOK U3HYTPU BBICTIIAH
IIJIOTHON po208ou Kymukyaoil. 37ech
TUITA TI€PETHUPAETCA ITPU TTOMOIIN CO-
KpallleHUs] MBI U MEJIKUX KaMelll-
KOB, 3aIJIaThIBAEMBIX IITULIAMHU. V13 My-
CKYJILHOTO JKeJTyZIKa ITHIIA TIOTIa/IaeT B
dgeHaduamunepcmHyo KUWKyY, Kyzia
OTKPBIBAIOTCS TIPOTOKU N00xHceaydou-
HO1L Jicene3bl ¥ neveHu. 2Keaunwlil ny-
3blpb UMeeTCsl y OOJIBLIMHCTBA IITHII,
33 MCKIIOYEHWEeM ToJy0s, KOTOPBIN
HUKOIZIA He YIOTPeOIeT JKUBOTHYIO
nuity. Ha rpaHuile Mexxzy TOHKOH U

Puc. 4.121 OpaaHbi ObixaHus nmuy: 1 — mpaxes;
2 — nepedHuUe 8030yWHble MeWKU; 3 — 1éz2Kue;
4 - 3a0HUe 8030yWHble MewKu

TOJICTOHM KHUIIIKaMU UMeeTcs HeOOoJbIIoN c1enoilt ompocmox. ToJCThIN Kulley-

HUK OTKPBIBAETCS B KAOAKY.

JbpixaTeabHbIN anmapar ntull (puc. 4.121) COCTOUT U3 e2KUX U JIbIXa-
TeJIbHBIX [TyTEH: 20pmaHu, mpaxeu v 6poHxoe. B HIKHEN YacTH Tpaxeu pac-
TI0JIOJKEH 2010€08011 annapam (HUXHSs TOPTaHb), Oarofapst KOTOPOMY IITH-
LBl TIOIOT ¥ MOI'YT UMUTHPOBATE Tojioca. Y IITHI] KPACHBO IIOET CaMell, a CAMKH
M37IaI0T TOJIBKO 3BYKHU. Tpaxest IeIUTCs Ha 2 O6pOHXa, KOTOPHIE BXOIAT B JIETKHE.
BpoHxy BETBATCSA HA MEJIKHE CJIEITble KaHAJIbIIA — OPOHXUO/bL, OKPYKEHHEBIE Ty-
CTOM CEThI0 KPOBEHOCHBIX KalWLISPOB. YacTb Pa3BeTBIEHHBIX OPOHXUOJI ITPO-
HUBBIBAIOT JIETKHE HACKBO3b, BBHIXOIAT 3a UX IPEZESbl M 00pasyloT OrPOMHBIE
BOBYIITHBIE MEIIKU, KOTOPHhIE PACIIOIAraloTCsa MEXTy BHYTPEHHUMH OpPraHaAMH,
MBIIIIAMH, TI07 KOJKel, POHUKAIOT B nHeeMamuueckue KOCmu.

Y3Halime 6os1bwie

B cocTosHMM NOKOS BOOX M BbIAOX NMPOUCXOAUT 6naropaps NMOQHATMIO U OMYCKAHUIO FPYAHON
KNeTKY, a BO BPEMs MosieTa — NOAHATUIO U OMYCKaHUIO KpbliibeB. Mpy NOAHATAN KPblfbeB BO3-
JYLHble MeLKN PacLUMPAIOTCA 1 BO3AYX, MPOXOAs Yepes ferkue, 3anofHseT vx. Mpu onyckaHmm
KpbINIbeB BO3AYLUHbIE MELLKN COKPALLAOTCA 1 BO3AYX BbITANIKMBAETCA uepes Nerkue Hapyxy. B
anbBeosiax CHOBA NMPOUCXOAUT ero okucsieHune. Takum o6pasom, y NTuUL BO Bpems noneta npo-
NCXOAUT ABOMHOE AblXaHWe: Npu BAOXe 1 Bblaoxe. bnarogaps sTomy Bo Bpems noneta NTuLbl He

3a/1bIXaloTCA.

KpoBeHocHsbIi anmmapar. Cepdue y TITHI] COCTOUT U3 Yemblpéx Kamep:
dsyx npedcepdutl 1 08Yx iceaydoukoa. Jlepast CTOPOHA CEP/IIIA COMEPKUT ap-
mepuanbHyr0 Kpoed, a TIpaBast — 8eHO3HY0. [IpOM30IIIIIO TIOTHOE Pas/iesieH e
apTepUaIbHON ¥ BEHO3HOW KPOBU. Y IITHI] ZBA Kpyra KPOBOoOOpaIeHus: 60.1b-

wol u manwiil (puc. 4.122).
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Y3Halime 6osbwie

Bonblwon Kpyr KpoBoobpalleHNa HauMHaeTca OT NeBo-

ro >Kenygouka, OTKyga apTepuanbHas KpoBb MOCTyMa-

eT B NpaByto aopTy W farnee KO BCceM opraHam. B TkaHax

KpoBb oT1aaet O, 1 3abupaeT CO,, BO3BPaLLAACh NO BEHam 1
B MpaBoe npepcepave, a 3aTeM B MPaBblil »Kenygoyek.

3pecb 6osbwWol Kpy2 KpOBOODOpPALLEHNA 3akaHUMBaeTCs.

Manbliii Kpyr KpoBoobGpalleHVs HauMHAeTCA OT NPaBOro 2
XKenypouka. Yepes nérouHyto apTepumio BEHO3HasA KPOBb
nonagaeT B Nlerkue, rage NpovcXoAnT ra3oobMeH: KpoBb

otpaet CO, u oborawaetca O,. V13 nerkux no néroyHbim

BEHaM KpOBb BO3BpallaeTcs B IeBoe npepacepame, a 3a-

TeM B NIeBbIN enyaouek, YUeM U 3aKaHumMBaeTca manbiii  Puc.4.122 KpoeoobpaujeHue y
Kpye KPOBOOBPALLEHNS. nmuy: 1 - npedcepoue, 2 — xesnyooyek

Boigeurenbubiii anmmapar. Oprasbl
BBIZIEJIEHUS, NOYUKU, PACIIOJIOXKEHB B 00IaCTH
Ta30BOTO 11051Ca, OT HUX OTXOAAT MOYETOUHUKU,
OTKDBIBAIOIIMECH B KJI0aKy. MOYEBOTO ITy3bIPs
HET, I03TOMY MOYa CMEIINBAETCA C KAJIOM.

HepBHasa cucrema nrun (puc. 4.123)
bosiee pa3BUTa, YEM Y PENTUINH, U 1O CTPO-
eHnio, M GyHKIIMOHAJIbHO. JIydile pasBUTHI
[IONTyHIapus IIepegHEro MO3ra, MO3XKEUOK U Puc.4.123 [onosHol mo3z nmuy:
3PUTENIBHBIE JOJIN CPEIHETO MO3Tra. ITH CTPYK- ;:Zi)‘; :Z‘Z‘g;":’ffi ;O_Mcfjj’;‘;i:";;zoy;
TypHBIE 0COOEHHOCTH MO3Ta ONPEEIIAIOT PA3- 5 - npodonzosamelii mo3e
BUTOCTb HEKOTOPHIX OPTaHOB UYBCTB W OoJjiee
CJI0KHOE TTOBEACHUE IITHLL.

Oprasbl 9yBCTB. Y IITUI] 0COOEHHO Pa3BUTH CAYX U 3peHue. ['1a3a mTull
cHabkeHbI TpeMsA BekaMu. OCTpOTa 3peHus 0OeCrIeunBaeTcss U3MEHEHUEM KPH-
BU3HBI XPYCTAJIUKA U PACCTOSHUSA MEXKAY HUM U ceTuaTKOM. [1osie 3peHus — kpy-
roBoe, Gyarozapsi 60JIBIION MOOWJIBHOCTH TOJIOBHI U Ired. [ITwIlel 06J1azaroT
IIBETOBBIM 3peHHeM. TOHKUM CITyX ITHIT 0becrieunBaeTcs 6osiee MporpecCHBHBIM
pPasBUTHEM OpraHa Cjiyxa, KOTOPBIM COCTOUT M3 CPENHETO M BHYTPEHHETO yXa,
HApY)KHOTO CJIYXOBOTO TIPOX0o7ia U OGapabaHHOW IeperioHKH, PacIiOyIOKeHHOH
r71yOrKe, UeM y peNTWINH. Braromaps XopoIeMy CIyXy ¥ rOJIOCOBOMY aIlriapaTy
IITHIIBI OOIIIAIOTCS TOCPEACTBOM 3BYKOBBIX CUTHAJIOB. KpOMe My3bIKaIbHBIX 3BY-
KOB, IITHUIIBI UBJIAI0T U IPYTHE 3BYKU, KOTOPBIE BBIPAKAIOT OECIIOKOHCTBO, CTPaX,
TpeBory u Ap. OBOHAHME U BKYC Y IITHII pA3BUTEI C1ab0.

PaszmHoxkeHnue. [ITuiel — pasdeabHonoavle atlyeknadyujue HusomHble
¢ 8HYymMpeHHUM onnodomeoperuem. CaMKu UMEIOT TOJIBKO OJIUH SNYHUK, SH-
LIEBOZ, Y KJIOAKY. Y CaMIIOB — 2 CEMEHHUKA U 2 CEMAINPOBOZA. Y HEKOTODBIX BUZIOB
CaMIThl UMEIOT KOTTYJISITUBHBIN opraH. 1o crernenu Gu3noIorndeckoro pa3BUTH
[ITEHITOB K MOMEHTY BBUTYTIJIEHUS IITULIBI IETISATCS Ha JIBE TPYIIIEL: NMeHUo8ble 1

5
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6b1800K08ble. [ ITEHIIb! ITTEHIIOBBIX IITHI] BEUTYTILIOTCS TOJIBIMU, HE3PSAINMU U Oec-
TIOMOIIIHEIMHU (/1acmoyKU, 60podbU, 201Y6U U JIP.), @ BEIBOJIKOBBIX — ITOKDBITHI ITy-
XOM M MOTYT caMu Z00BIBAaTh cebe IUlLly (Kypbl, 2ycu, ymku, gasaHwvl, nepenenq).

BOoJBIIMHCTBO NITUL OTKJIAJIBIBAIOT ANA B THe37a. ['Heszsecsa B KycTax 1
Ha ZIEPEBbAX CTPOAT UalieoOpasHble THe3a. HeMaro jiecHBIX ITHII (02mabl Wk
CUHUYbL) THE3IATCA B ZiyTUIax. bepe2osvle aacmouku yCTpanBaloT rHE3 A B HOP-
Kax OeperoBbIX OOPHIBOB, POS UX KOTTAMH TasblleB. HeKOTOpbIe ITULIBI (YymKu,
Jcypasau) NeyaloT THe3za Ha 3eMJie, a Ipyrre obxonaTes BooOIre 6e3 THesZ.
Tak, Kalupel OTKJIAABIBAIOT SHUIA HA TOJIYIO CKaJTY, @ KYKYWKU T10/I0PACHIBAIOT
CBOU fIN11a B THE3/A APYTUX IITHULI.

PoJsib iTHIT B IPUPO/iEe U B *KU3HU YeJ0BEKa. [[THUIIBI IINPOKO TIPe-
CTaBJIEHBI BO BCexX reorpaduueckux 30Hax 3emyd. OHU CIIOCOOCTBYIOT PacIIpo-
CTPaHEHHIO CEMSH, HEKOTOPBIE OIBUIAIOT pacTeHus. [IuTasck BpeAHBIMU Hace-
KOMBIMH, 3aIUIIAIOT KyJIbTYPHbIE PACTEHMA, CaJIbl, OTOPO/LL, Jieca. HekoTopele
TITUI[B OZIOMAIITHEHBI.

Pa3sHoo6pa3ue nTuy,

Bce coBpeMeHHBIE IITHIIBI JIEJIATCS HA TPU HAZoTpsazna: beckuaesvile (cTpay-
cel), ITuneeuHbt 1 Kusesuie.

CaMBbIM IIPeZICTaBUTEIBHBIM SIBJIAETCS HAZOTPSA KUJIEBBIX.

Haporpsaa Kmwiessblie (Carinata) BKIIOUAET JIETAONIINX ITHI], ©UMEIOITHX
XOPOIIIO Pa3BUTHIN KUJIb U OTIIEPEHNE, TIPUCITOCOOIEHHOE IS TTOJIETA.

Otpsax I'yceoOpasubie (Anseriformes). BomoriaBaroiiye ITHIB ¢ KOPOT-
KMMH HOTaMH, [TJIBIIBI KOTOPBIX COEIMHEHB! TUIABATENTBHOM ITEPErtOHKOM. KitioB —
IITMPOKUH, CIUTIONIEH B IOPCOBEHTPAIbHOM HaIlpaBieHUH. Kpast HaZKITIOBYsI UMEIOT
POTOBBIE TUTACTUHKY (1IeZIMTBHBIN arlapar), a Y HEKOTOPBIX BUJIOB POTOBBIE 3yOUn-
ku. OriepeHue — TUIOTHOE, OCODEHHO XOPOIIIO PA3BUT ITyX. [ITEHITbI — BBIBOIKOBHIE.
['yceobpazHble PacpOCTPAHEHHI TI0 BCEMY 3€MHOMY IIIapy.

IIpedcmasumeau: aebedu, 2ycu, ymku.

Otpsaxa /ITueBHbIe xunrHbie ntuiibl (Falconiformes). Xopolo pa3BuT
KJTEOB, KPIOUKOOOPA3HO 3arHYTHIM Ha KOHIE. [1asbIlbl HOT CHAOKEHBI KOTTSIMHU.
[TTeHIIbI TTOKPHITHI ITYXOM, XOPOIIIO BHUSAT, HO OECITIOMOIITHEL.

Puc. 4.124 KaHiok Puc. 4.125 Kypaene Puc.4.126 Ywacmas cosa
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IIpedcmasumeantit: coxonwl, scmpebvl, KOPUYHbL, OpabL, KaHok (puc. 4.124).

Otpsaa Kypunsie (Galiformes). Otu nTHIB! TPUCITOCOOIIEHB! K HA3EMHOMY
0bpazy Ku3HH. Teslo y HUX TUIOTHOE, KOMIIAKTHOE, KPBUIbsi KOPOTKHE U 3aKPYyT-
JileHHBle. HOrM NMEIOT TUITMYHOE U151 pa3rpebaHus 3eMJn CTpoeHue. [lonuraMHbe
BBIBOJIKOBBIE TITHITBL.

IIpedcmasumeau: kypuya, nepenea, Kyponamka, a3aH, yecapxka, nas-
AUH, UHOWK U JIp.

Otpsax Kypasau (Grus). CpaBHUTENIBHO KDPYIIHBIE MHTHIIBI C JUTUHHON
IIIeed ¥ HOTaMU, C JUTMHHBIM KJTIOBOM U KOPOTKHM XBOCTOM, KHUBYIITHE BOTH3H
BOZIOEMOB. /I0OBOJTbHO HEMHOTOYHC/IEHHBIE U PEIKHE.

IIpedcmasumeau: xcypasau (puc. 4.125) apamvt ¥ mpybadu.

Otpsaa Bopoosunsbie (Passeriformes). CaMblli MHOTOUNC/IEHHBIA OTPSTI
(oxo710 5 THIC. BUZIOB). [ITHIIBI CPEIHUX U MAJIBIX pa3MepoB. [1ooBo# aumopduzm
XOPOIIIO PA3BUT B pa3dMepax Teyia U okpacke. OTHOCATCS K MOHOTAMHBIM IITUIIAM:
BBICHKUBAIOT SIMITA TT00YepeiHO. [ITeHIIb BBUTYTIIIIOTCS 110 2-3 pasa B TOZI.

IIpedcmasumeau: x#asopoHOK, cuHuua, uie2on, 8opobeil, nacmouxa,
0po3d, caaska, B0OPOH, BOPOHA, COPOKA, CKBOPeU, CHe2UPb U JIp.

Otpsx Cossbl, iy HouHble XuliHbIe ITHIBI (Strigiformes). Kios ¢
KPIOUKOBATOW BEPIIINHOM, KOT'TH OCTPBlE U UB0THYTHIE. OTlepeHue I'yCTOe, MATKOE U
PBIXJIOE, UTO JIEJIAET UX ITOJIET OECIITYMHBIM. XOPOIIIO PAa3BUTHI YIITHbIE OTBEPCTHS,
CHaOKeHHBIE KOXKHUCTOM CKJIQZIKOH 1 HallpaBJIeH!s 3BYKOB B yIIIH. ['1a3a pacro-
JIO’KEeHBI Ha TIepeJIHEN YacTH TOJIOBEL. MOTyT ITOBOPaYMBaTh rOJIOBY Ha 270°.

IIpedcmasumeanu: ¢guaun, cviu, yuwacmasn cosa (puc. 4.126), domoesoil
CblY U JIP.

DopmMaTUBHbIN KOHTPOJIb 3HAHN

1. JaniTe 06bACHEHME cneayloWM NOHATUAM: NMHEBMATUUECKME KOCTW, KWAb, BUMOYKA, NTULIE-
BO/ICTBO, FOMOVOTEPMHbIE XKMBOTHbIE.

2. O6bACHNTE aHAaTOMUIO U GDU3MONIOTUIO CIIEAYIOLNX CTPYKTYP Y NTULY:
a) HepBHaA cncTeMa; 6) KPOBEHOCHBIV anmapart; B) AblXaTeNbHbIA annapat; r) NULLEeBapUTENbHbINA
annapar; €) BblAeNUTENbHbI annapar.

3. [poaHanu3npyiiTe NpUcnoco6neHns NTuL K NonéTy B:
a) ckenere; 6) NULLEBAPWTENIBHOM annaparte; B) AbIXaTeIbHOM annapare; r) penpoayKTMBHOM anmna-
paTte; i) HEPBHOW CUCTEME 1 OpraHax YyBCTB; €) BblAENMTENIbHOM arnnapare.

4. Hangute nuwHee:
a) BUHOKYNAPHOE 3PeHue, MHEBMATUUECKMe KOCTU, ABOMHOE AblxaHue, LieBKa, OTCYTCTBYE TONICTON
KWLWKK, 6) KypuLa, KyponaTtka, dazaH, CMHMLQ; B) )XaBOPOHOK, LLieros, ACTpeo, nacTouka.

5. N3yyeHune cnyyasn.
Cepaue y nomalluHern ytkm coctasnseT 0,5 % oT macchl Tena, a 'y ankon ytkn 1 %. Y gomaluHero
Kponnka Bec cepaua coctaenaeT 0,25 % OT Macchl Tena, a y 3aiua B 3 pasa 6onble. ObbAcHUTE
MPUYNHBI STVX PA3ANYNIA.

6. MpepcTaBbTe cXeMaTMYHO KPOBOOGpaLleHne y NTuL.
7. ToAcHWTe NpenmyLLecTBO 1 HeAoCTaTKN romoioTepMun Ans NTuy,.

8. CocTtaBbTe 6M3HeC-NJaH no BblpaliBaHNIO ¢a3aHOB nnn cTpaycos.
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Knacc Mnekonutatowme (Mammalia)

Maexonuramomue —
BBICIIIE ~ TOMOUMOTEPMHBIE
[I03BOHOYHEBIE  KMBOTHEIE,
pacIipocTpaHeHHEBIE BO BCEX
buoreorpadyecKUx B0HAX
3emnu. Kupopozdmiye, ne-
TEHBIIIIEW  BCKapMJIUBAIOT
MOJIOKOM.

Crpoenue. CHapyxu
TEJI0 TIOKPHITO KOXKer, 60-
raToX IIOTOBBIMH, CaJIbHBI-
MU U TTaXyIHUMHU JKEJIE3aMHU.

IIoTOBBIE 3KE€JIE3Bl MIPAIOT
BAKHVIO DOJIb B TEDMODErY- Puc. 4.127 Ckenem cobaku: 1 - nieyo; 2 — npeonseyee;

yio p 1% pery 3 —nepedHsas nana; 4 — nonamka; 5 — 6e0po; 6 — 20/1eHb; 7 — 3a0HAA
JIALIMY, a IaxXy4dHe HCIIOJIb-  nana; 8 — kpecmeu; 9 — NoACHUYHbIG omder; 10 — 2pydHol omoes;

3YIOTCSI BO BpEMs IIOMCKa 17 — wediHbIt omOesn; 12 — uepen

MapTHepa, JUII MeueHHUsA TeppuTopui. CaMKH UMEIOT U MOJIOUHBIE JKeJIE3bl JJIA
BCKapMJIMBAHUSA JIETEHBIIIIEH MOJIOKOM. BOJIOCAHOM MOKPOB MJIEKOIUTAIOIINX
PaBIMYHBIA Y PA3HBIX BUZOB: 10 JJTUHE, TOJIIIUHE, TFIOTHOCTH U ITBETY.

Teno MIIEKONMUTAIOMINX COCTOMT U3 20.108bl, MYA08UWA U KOHeuHocmell
(puc. 4.127). B ueperie yMEHBIIIMIIOCH KOJIMUECTBO KOCTEH B PE3YJIbTATE CPACTa-
HUSA MHOTHX U3 HUX.

[T03BOHOUHBIH CTOIO COCTOUT U3 TEX YK€ OTAEJIOB, UTO U Y APYTHX ITO3BOHOU-
HBIX, PA3/TMYAeTCA TOJIbKO KOJTMYECTBO TTIO3BOHKOB B KAXKIOM OTZEJIE U TTOJIBHK-
HOCTh UX COWIeHeHNA. MOOUTbHOCTh TO3BOHOYHHKA 3aBUCUT OT 00pasa KU3HU
’KUBOTHOTO. HammprMep, y MeJIKHUX XHUIIHUKOB (KOWKU, mu2pbl, 2enapdbl) CIIu-
Ha U3rubaercs LyroobpasHo.

KOHEUHOCTH yCTPOEHBI TI0 THITY IIATHIIATION, 32 UCKTIOUEHHUEM KHUCTH U CTOIIBL
Edic, medsedb u 06e3baHa TIEPEIBUTAIOTCA [UIABHO, TAK KaK yIIMPAIOTCSA HA BCIO
JIATTy ¥ TTI03TOMY HasbIBAOTCI cmonoxodawumu (puc. 4.128-1). Cobaka, xowka,
muep, 2enapd MOryT OBICTPO GeraTh 6J1aroIapst BEPTUKATIBHOMY PACIIONIOKEHUIO
BJIEMEHTOB JIAIl: IpU Oere OHU YIMPAIOTCA Ha MasIbLbl U TIOTOMY HA3BIBAIOTCA
naavuexoosswumu (puc. 4.128-2). Y 2azenu, aowadu, kabaHa, ko3vl, 08Ubl T10-
BEPXHOCTb YIIOPa — KOHUHKU TIaJIbLIEB, 3aKITIOUEHHBIE B KOMBITA (puc. 4.128-3).
OHM HABBIBAIOTCA KONbUMHbIMU U OBIBAIOT NAPHOKONBIMHbBIMU — YIIUPAIOTCSA HA
3-u# ¥ 4-bIi HaJIbLIBI, OCTAJIbHBIE PEYIIMPOBAHbI (KabaH, 10Cb, 01€eHb), U He-
NAPHOKONbIMHBIMU — PA3BUT TOJIBKO 3-1 nasten] (1owads, 3ebpa, Hocopog).

IIumeBapureabHbiiln anmmapar (puc. 4.129) MIIEKOITUTAIONIUX OTJIH-
yaercs bosbiied aubdepeHInanel OTAeNoB, 3yOHOTO amnmapara, Pa3BUTHEM
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Puc. 4.128 Tunel cmonbl y pasHeix Puc. 4.129 Cxema nuwjesapumenibHo20 annapama cobaku:

Mmaekonumarwux: 1 — cmonoxodauwjue; 1 — nuwesoo; 2 — mpaxes; 3 — nezkue; 4 — cepoye; 5 — neueHo,; 6 — xe-

2 - naneyexodawue; 3 - kKoneimHoxo0Awue  JIyO0OK; 7 — No0xesly00YHas xene3d; 8 — MOHKAA KUWKA; 9 — mos-
cmasa Kuwka; 10 — npamas kuwka; 11— aHazabHoe omeepcmue

CJTIOHHBIX 7KeJie3, 0COOEHHO Y KBAUHBIX, Y KOTOPHIX B TEUEHHE CYyTOK BBIIETISIETCS
J10 56 JTUTPOB CJIIOHBEL. POTOBast MOJIOCTh TOCTUTAET BEICOKOIO YPOBHS Pa3BUTHUS
6J1aroziapst HAJTMYUIO WEK, 2y0, 3Yy60e, PACIIONIOKEHHBIX B YIUTyOJIEHUAX YETFOCT-
HBIX KocTeH. 3yOnl auddepeHIInpOBaHbl Ha pe3ybl, KAblKU, NpedKOpeHHble U
KxopenHble. KommaecTBo 3y60B, hopma 1 GYHKIIUN BAPbUPYIOT OT BUA K BULY.

Y3Halime 6os1bwie

3y6bl  HacekomMosfHbIX cnabopgndde-

peHuMpoBaHbl. Y rpbi3yHOB JNiyuule ﬁ\;&

BCEro pa3BuTa OfiHa Mapa pesLoB, C UX @ W
MOMOLUbIO OHM TPBI3YT MULLY; KIbIKW OT- 4 2 3 —
CYTCTBYIOT, @ KOPEHHbIE VMEIOT NNOCKYH0

NOBEPXHOCTb ANA NepeTVpaHua NULLN.
XVLWHMKM XBaTaloT AO6bIYY KNblkamu, a y
KOPeHHbIX 3y60B 3a0CTPEHHAA MOBEPXHOCTb (puc. 4.130). MocneaHW BEPXHUIA NPeAKOPEHHON 1

NepBbI HUXKHUI KOPEHHOW Nprobpen ocTpble rpebHn Ansa pa3pybaHnsa KOCTeN 1 Ha3blBalOTCA
XUWHUYECKUMU 3y6amm.

Puc. 4.130 Cucmema 3y608 y pasHbix MaeKonumarto-
wux: 1 — HACeKOMOAOHbIE; 2 — 2pbi3yHbl; 3 — XUUHUKU

B poTOBOI MOJOCTH MIJIEKONUTAIOIIUX HaXOJUTCA MYCKYJIUCTBIM A3blK,
IpUCIIocObIEHHBIH /U1 3aXBaTa MUY (Y HB8AUHBLX, MYPA8bed08), IUThS, BOC-
NIPUATUSA BKyca U TlepeMelInBaHuA MUIIN BO BpeMs skeBaHUA. Ha ypoBHe IJ10T-
KU MTUIIEBAPUTEIbHBIN U ABIXaTEIbHBIN TPAKThI Pa3/iesAoTes. [I[pOHUKHOBEHUIO
MUY B JBIXaTeJIbHbIE TYTH MIPETATCTBYET HA020PMAHHDbIIL XPAW, KOTOPBIK B
MOMEHT IJIOTaHUA 3aKPBIBAET BXOJZl B 20PMAHb. Y KUTOB U JIeb(OUHOB JIbIXa-
TeJIbHBIE U TUITIeBAPUTEIIbHBIE ITyTU Pa3/esIbHbIE.

2Kenydox cHabkeH MHOTOUHMCTIEHHBIMU KeJIe3aMHU, BEIPAOATHIBAIOIIIMMH JKe-
JIyJIOYHBIA COK, COZIEPIKAIIUN COJIAHYIO KUCJIOTY, CIU3b U pepMeHTh. OOBEM U
BHYTPEHHee CTPOEHHE JKeJTy/IKa 3aBUCAT OT XapaKTepa MUIIH.

4.23. Knacc Mnekonutaowme (Mammalia) 169



Y3Halime 6os1bwie

BecbMa CAIOXKHO YCTPOEH KenyAoK y KBauHbIx napHoko-  PY0eu
MbITHBIX XXNBOTHbIX (puc. 4.131). OH COCTOUT N3 YeTbipex
oTaenos: pybeu, ceTka, KHVXKa, cbluyr. Mepuctanstuye-
CKVMM ABVXXEHVAMM NiiLLa 13 nepeoro otgena (py6ew)
npoTasikmBaeTca BO BTOPOWN (ceTka), OTKyda BO3Bpa-
LLaeTcsA B POTOBYIO NONOCTb, FAe u3MesbyaeTcs 3ybamu
1 NponuTbiBaeTcA CoHON. lNocne 3Toro nonyxmpkas

colyye

nuwa cHoBa No NULLEBOAY NOCTYNnaeT B TPeTUW OTAen cemka
(kHMXKa). M3 3TOro oTaena nutaTeNibHaA CMeCb nepexo-
ONT B CbIYyT, @ 3aTEM B TOHKYO KNLLKY. Puc. 4.131 ?KenyOok »K8a4Hbix

B TOHKOM KHIIIKe TIHIIA TIepeBaprBaeTcss GepMeEHTAMU, TIOCTIE YETO ITUTATE -
Hble BEIIIeCTBA BCACHIBAIOTCA B KPOBb, a HellepeBapeHHBIE OCTATKU MOCTYIIAIOT B
TOJICTYIO KUILIKY. K TOJICTOH KHUIIIKe OTHOCATCS C/1enas Kuwka, 060004Has Kuwka
U NpAmMas Kuwkda. Y HEKOTOPBIX KUBOTHBIX CJIETast KUIIKA — 3TO «OpOIMTBHBIN
YaH», T7Ie TIPOUCXONIUT OPOJKEHNE U PACILIETUIEHHE KJIETUATKH. Y HEKOTOPBIX 3Be-
pelt oHa OBIBAET C AmMEHUKCOM. B 0000UHON KHUIIIKE KasIOBble MacChl 00e3BO-
’KUBAIOTCA, CKAIUTMBAIOTCA B IIPSAMOM KUILIKE W 3aTEM YAAJIAIOTCA HAPYXKy 4Yepes
aHWIbHOE OTBEPCTHE. J[JTMHA TOJICTON KHINIKYU 3aBUCHT OT THIIA MHUIIH. [ITMHHee
OHA y TPaBOAJHBIX.

JpIXaTeJbHBIA alIapar XOpOILO Pa3BUT U COCTOUT U3 Ae2KUX U Oblxa-
meAabHbLx nymell (HOCOTJIOTKA, TOPTaHb, Tpaxes, OpoHxH). JIErKue — aibBeosIsp-
HOTO THIIa, UTO YBEJIMUMBAET UX [TOBEPXHOCTB, ITpeBocxozAIy0 B 50-100 pa3 mo-
BEPXHOCTD Testa. Biiox U BbIZIOX 0becrieunBaeTcs N3MeHeHHeM 0O0beMa TPYIHOU
KJIETKU [IPY YYACTHH MeXXPeOePHBIX MBI U Auadparmel, OTENAONER IPy-
HYIO TI0JIOCTB OT OPIOITHOH.

KpoBeHocHbI¥ anmmapart. YembipexxamepHoe cepoue, COCTOSILEE U3
IIBYX IIPEZICEPANT U JIBYX 2KeJIyZOUKOB, 00ecIiednBaeT pasziesieHre apTepraIbHO-
rO ¥ BEHO3HOTO KPOBOTOKOB (puc. 4.132). KonuecTBO KPOBU COCTABIIAET 7-8%
OT BeCa TeJIa ¥ COCTOUT U3 I1JIa3MbI ¥ KJIETOUHBIX ((hOPMEHHBIX) 3JIEMEHTOB (5pH-
TPOILIUTOB, JIEUKOIIUTOB ¥ TPOMOOIIUTOB), KOTOPBIE TTOCTOSHHO OOHOBIIAIOTCA 32
CUET HOBBIX, IOCTYMAIOIINX U3 KPACHOTO KOCTHOTO MO3ra. J|Br:KeHHe KpOBH OCY-
IIECTBIIAETCA 110 ABYM KpPyraM KpOBOOOpAIIeHUs.

Y3Halime 6os1bWwie

bonbwoli Kpye KpOBOOGPALLEHNA HAUMHAETCA OT NIEBOTO XKEeny-
[0YKa aopTOM, MO KOTOPOW apTepuasibHasA KPOBb AOCTABNAETCA KO
BCEM opraHam Tena. B pesynbTaTe KnetouHoro metabonvsma yrne-
KUCTbIN ra3 nepexoauT B KPOBb, KOTOPas Mo NofbiM BeHaM (nepea-
HAA 1 3aHAA) BO3BpalLaeTca B npaBoe npexcepave. Mansit kpye
(neroyHbIN): BEHO3HaA KPOBb U3 NPaBOro XeJlyfouKa Mo JIeroYHOoM
apTepumn NepeHoCUTCA B JIErkue, rae Ha ypoBHe anbBeos Npounc-
XO[UT razoobmeH. M3 nerkux aptepurianbHas KpoBb MO JIEFOYHbIM
BeHaM BO3BpaLLaeTcs B SieBoe npeacepaue (puc. 4.132).

Puc. 4.132 Kpoesoobpauje-
Hue y MleKonumarowux

170



BoeigesurebHbIN anmapar. [lapHble nouku
nMetoT hopMy 6000B U 6oJIEe CIIOKHYIO BHYTPEHHIOI
CTPYKTYPY, YEM Y IPYTHX [TO3BOHOYHBIX. OT KaKIOH ITOU-
KU OTXOJIUT 10 MOYEeMmOYHUKY, BIIAIAIOIIEMY B MOue-
8011 NY3blpb, U3 KOTOPOTO T10 MOUEUCNYCKAMEAbHOMY
KaHaAy Moda BEIBOIUTCA HAPYXKy (puc. 4.133).Y camok
MOUYETOYHUK OTKPBIBAETCA HAPYXKY CAMOCTOSTENIBHO, Y
CaMIIOB COEJIMHAETCSA C CEMATIPOBOZIOM. Pa3zmepsl rouek
00paTHO MPOIIOPIIMOHATIEHBI BEJTHUMHE TeJIa. JTa 3aKO0-

Puc. 4.133 Cxema ebidenu-
HOMEPHOCTb OOBACHAETCS TEM, YTO Y MEJIKUX MIIEKOIU-  11on0 020 annapama mneko-
TAIOIINX MeTab0TM3M HHTEHCUBHEN, YEM Y KPYITHBIX. numarouwjux: 1 - nouKa;
HepBHas cucrema (puc. 4.134) miexormrato- 2 MO1emodHuk; 3 —moyesou
ny3wips; 4 — MoYyeucnyckamesie-
IIUX JOCTUIJIA CAMOTO BBICOKOTO YPOBHSA PA3BUTHUA. i karHan
Jlydiiie Bcero pasBuUT nepedHuil mo3e, 0COOEHHO Kopa

6ompiux Toyrapud. O6beM Mo3ra 3HAYHUTENTHHO 1
YBEJIMYeH 3a CUeT M3BWIMH. B MO3re HaxomATcs 1eH-
TPBI BBICILLIEH HEPBHOU JEATEJIBHOCTH, KOTOPBIE KOOP-
IUHUDYIOT JIeATeJIbHOCTh JIPYTHX OpraHoB. Y 00Jib-
2 3

1

2

3
4

IIIMHCTBA MJIEKOIIUTAIOIINX MO3%4ceHoK OOJIBIION U
IndbdepeHIIMPOBaH Ha HECKOJIBKO OTJIEJIOB B CBA3U C
60JIBIITM Pa3HOOOPa3HEM JABUTATEIBHON aKTUBHOCTH.

OpraHsI YyBCTB. YPOBEHb UX Pa3BUTHS 3aBucaT | U 4134 Tonostotmose

miekonumarwux: 1 — nepeo-

0T 06pasa *KU3HHU U CIIOCOO0B TOOBIYHN MUIITH. [IJ11 MIIE- 1y mosz: 2 — mosxedok:
KOITMTAIOIINX, OOUTAIOIINX HA OTKPBITBIX IIPOCTPAaH- 3 - Npooosizosameil mose
cTBax, OOJIBIIIOE BHAUEHUE MMEET 3peHue. J[7id HOUHBIX JKUBOTHBIX OOJIBIIIOE
3HAUEHNE UMEIOT CAYyX ¥ 000HAHUe. C WX TIOMOIIBI0 OHU PACIIO3HAIOT BPAroB,
HAaXOJIAT MUy U TTapTHepa. Y BOAHBIX MJIEKOITUTAIOIINX OPraH OOOHAHUA BOBCE
penynypoBad. Op2aH cayxa XOPOIIO Pa3BUT B OCHOBHOM y BCEX MJIEKOIIUTAIO-
mux. OH COCTOUT U3 TPEX OTAEJIOB: HAPYHCHO20, CpedHe20 1 BHYMpPeHHe20 yxda.
OpeaH 3peHus pa3BUT aHAJIOTMYHO JPYTHM [T03BOHOUHEIM. Ha HemnozBsuKHbIE
IIpeZIMETHI MJIEKOIIUTAIOIIHE TIPAKTUYECKU He pearupyioT. LIBeToByto ramMMy pas-
JINYAIOT TJI0X0. Y BUZIOB, OOUTAIOIINX B TOJIIIIE TIOUBHI, T71a3a PEIyLINPOBAHBI.

PazmHoO:keHHne. Mrekonuraoiye — pa3oeabHONnoAvle KUBOTHBIE
(puc. 4.135), c pasBUTHIM TOJIOBBIM nUMOpdu3MoM. OII0ZIOTBOPEHHE BCETA
BHyTpeHHee. Y CaMIIOB CEMEHHUKH HaXOZATCA BHE Tesia (B MOLIOHKe). CeMAIPOBO-
ZIbI OTKPBIBAIOTCSA Y OCHOBAHUSA KOITyJIATHBHOIO OpraHa (IeHrca) B MOUeHCITyCcKa-
TEJIbHBIA KaHAJT — OOIINH /711 MOYH U CIIepMBL. [10710BBIE OpTaHbl CAMKH COCTOSIT
13 TIApHBIX AUYHUKOB, ANUIIEBOJIOB, MATKU U BjIarayIUIla. ANLEKTIETKU U3 AUYHU-
KOB TIOTIQJIAI0T B BEPXHIOIO YaCTb ANIIEBOAA, T/l U TTPOHUCXOAUT OIJIOZOTBOPEHHUE.

Posap Myiekonuraomux B IPUPOAE U B 3KU3HHU 4YejJoBeKa. Mie-
KOIIUTAIOLINE UI'PAIOT OIPOMHYIO POJIb B IIPUPOJIE. XUIITHUKU BBIIOJIHAIOT POJIb
OUOJIOTHYECKUX CAHUTAPOB, UCTPeOIIsis OOBHBIX U CIabBIX )KUBOTHBIX. [TUTasACh
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HAONOYeYHUK HAONOYeYHUK

noyka noyka

Mouesou ny3bipb AUYHUK
MamoyHas

mpy6a
MOYEeMOYHUK

cemMANpo8oo0 Aliyesod
mosacmas Kuwka

MO4YemoYHUK
npocmama

3apoobiw

CeéMeHHUK
mamka

moyesou ny3oelpb
moJicmas Kuwka

MOUeUCnyCKGmeﬂbeILj
KaHan

mMoyeucnycka-

heHuc menbHbIl KaHan

gJigeanuuje daHasibHoe
daHalslbHoe omeepcmue omeepcmue

bapmonuHosa
cameyy TucoHosa xenesa camka xenesa

Puc. 4.135 CmpoeHue op2aHO8 pa3mMHOXKeHUs cobaku

IJI0JaMU B CEMEHaMU, CHOCO6CTBYIOT PpacIIpoCTpaHEHUIO paCTEHHﬁ. Pacnpoc:Tpa—

HEHHE CEMAH OCYIIECTBJIACTCA M MIEPCTBIO JKMBOTHBIX. Bonbiioe saKoHOMUYECKOE

3HAQUEHHE MMEIOT OXOTHMYBbHY BUJbI M3-3a MsACA K KOXHU, U3 KOTOpOﬁ HU3TOTaBJIN-

BaIoOT oAexXnay U 06}7Bb. OpHako He Bce MJIEKOITUTAIOIIME TT0JIE3HEI. Bornpiton BpeEn

CEJIbCKOMY XOS}HL/'ICTBy HAHOCAT I'PBISYHBI, KOTOPBIE YHUYTOXKAIOT 3allacChl IIPOAYK-

TOB I[IMTAaHUA, I'PBI3YT KOPY AEPEBLEB. MEI11eBHUIHBIE TPBISYHBI ABJIAIOTCA HOCHUTE-

JIAMHU Y TIIEPEHOCUYMKaMHK PA3JIMYHbBIX TAMXKEIIBIX I/IHCl)eKLII/IOHHbIX 3a00JIeBaHNH.

PasHoo6pa3ne mnekonurawoLwmx

IMoakiaacc IlepBosBepu, win Annexaaxyuiue (Prototheria). Bxio-
YaeT IPUMUTHUBHLIE BUZIBI MJIEKOTIUTAIOIINX, PACTIPOCTPAaHEHHbIE B ABCTPaJIUU U
Ha coceZlHUX octpoBaxX. OTKIABIBAIOT AUIIA. JleTeHbIu OeCIIOMOIIIHEI U ITUTa-
IOTCS MOJIOKOM Matepu. MOJIOUHBIE JKeJle3bl HE UMEIOT COCKOB.

IIpedcmasumeau: exudHa (puc. 4.136), npoexudHa, ymxoHoc.

IMoaknacc Hmusmme 3Bepu (Metatheria). Otpsanx Cymuarbie
(Marsupialia). XapakTepHOH 4epTOH BHJIOB 3TOTO OTPsia SBJIAETCS HEIO-
pasBuTas IianeHTa. [10 5TOH NpUUYMHE JIETEHBIIN POXKAAIOTCS CJ1abbIMHU, bec-
MIOMOIIHBIMU. JlasibHelIllee X Pa3BUTUE MIPOXOAUT B CHEIIUATIBHON KOKUCTOU
CYMKe Ha YKUBOTE y CAMKH.

IIpedcmasumeau: xeHaypy, cymuamas
beaxa, cymuamnslil 801k U Op.

IMoakiacc Beiciime 3Bepu (Eutheria).
Orpsax Hacekomosansbie (Insectivora). O6b-
eITMHSET CaMble NTPUMUTHBHBIE U JIPEBHUE BUJIbI
TUIalIeHTapHBIX MJIEKOITUTAIOIINX. BosTbInye mmoy-
ITIapYs TOJIOBHOTO MO3Ta Y HUX JIUIIIEHBI U3BUJIHH. % el
[TUTaIOTCSA TUUMHKAMU HACEKOMBIX, UEPBSIMU. Puc. 4.136 Exudna
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IIpedcmasumenu: kpom, €xc, 8blxyxoawv, beao3ydxa. B Hapoze KpoTa Imy-
TAOT CO CJIEMBIIIIOM, KOTOPBIF ITUTAETCsE KAPTOIIKOH.

Otpsax Pykokpsuisie (Chiroptera). 3To MIEKOTIUTAIOIIHE, TTPUCIIOCO6-
JIEHHBIE K TI0JIeTy. B KauecTBe KpbUIa CIYKUT KOJKHAS CKIIAZKa MEXK/Y IJTHHHBI-
MU a/IbIIaMH [IEPEJHUX KOHEUHOCTEH, OOKaMU Tesla, 3aJHUMH KOHEUHOCTAMU 1
XBOCTOM. ['pyZirHa PYKOKPBUIBIX CHabKeHa KuyeM. [71a3a ciiabopasBUTHI, OHA-
KO CJIyX OYeHb OCTDBIH, CIIOCOOHBI BOCIIPUHUMATE YJIbTPA3BYKH. IIUTAIOTCS Ha-
CEKOMBIMH. BeyT HOUHOM 00pa3 KU3HH.

ITIpedcmasumenu: yuuacmasn nemyuasn Mblillb, euepHUld, NOOKOBOHOCHL.

Otpsaxn I'peidynsl (Rodentia). XapaxkrepHas 4epTa TPBIBYHOB — OTCYT-
CTBUE KJIBIKOB. Pe3IIbI XOPOIIIO Pa3BUTHI, OCTPEIE. [TOCKOJIbKY PE3IIbI HE UMEIOT
KOpHEH, OHU BCIO KU3Hb PACTyT. I pbI3yHaM HEOOXOAUMO TOUUTH CBOU 3YOHI, TI0-
STOMY OHHU ITOCTOSTHHO YTO-TO I'PHI3YT.

IIpedcmasumeanu: 6eaxa, ondampa, 606p, Kpvica, HYMpus, Mbvlilldb, CYc-
AUK, cAenvlul, CYpok, OYypyHOyK, mywkaH4uk, oukooopas.

Otpsaa Xumauku (Carnivora). Pesiibl MasieHbKHE, 8 KJIBIKH XOPOIIIO pas-
BUTEL. KopeHHbIe 3yObl UMEIOT PEXKYIIIHE KOHUYHUKY. [IPUCYTCTBYIOT XHUIITHUYECKHE
3yObl. KITIOUMITBl pyZIMMEHTapHbI UJTH OTCYTCTBYIOT.

IIpedcmasumeau: cobaka, kowka, Aucuya, 804k, medgedv, muezp, 1es,
sneonapd, pwlch, aacka, coboab, bapcyx, evlopa.

Otpsaa IlapHokonbiTHbIE (Artiodactyla). Y 5THX JKUBOTHBIX Ha HOTax
YEeTHOE YKCJIO TIAJIbLEB: ([IBa WM YEThIpe), KAXKIBIN I1aJiel] TIOKPHIT TOJICTBIM U
IIPOYHBIM KOITBITOM. HazeMHBIE PaCTUTETLHOSIIHBIE KOTIBITHEIE. [IpeicTaBUTe i
OTpsiZia TIOAPA3AETIAITCA Ha JIBA TOJIOTPSIA: Hexc8auHble U HceauHvle. K He-
JKBAQUHBIM OTHOCSTCS KaOaHwvl v Gecemombl. KITbIKU CHUITbHBIE, & CTPOEHUE KO-
DPEHHBIX 3yDOOB TI03BOJISET TIEPEKEBBIBATD MIHIITY, ITPEXKIIE UeM ITPOTJIOTUTD €€. Y
’KBAUHBIX (0/1€Hb, N10Cb, KOCYAR, yupad, aHmuaona, ko3éa, bapau, 3ybp u
ZID.) JKEJTYZIOK UMEET TUITMYHOE YETHIPEXKAMEPHOE CTPOEHHE.

Otpsaa HenapuoxkonsiTHbIe (Perisso-dactyla). 9To KOIBITHBIE MJle-
KOITUTAIOIIHE, Y KOTOPBIX TPETUH TAJIel] JIyUllle BCETO Pa3BUT, B TO BPEMs Kak
OCTaJIbHBIE — CJTAO0PA3BUTHI UJTH OTCYTCTBYIOT. KITIOUMIT Y HUX HET.

IIpedcmasumeanu: aowads, 0cén, Hocopoe, 3ebpa.

Otpsax IIpumarsr (Primates) nenvrtcs Ha JiBa
MoZIoTpsAza: Huswue npumamout (Prosimiae) — 1o-
JTyobe3bsHEL, U 8blclue npumamut (Simiae) — obe-
3bsiHBL. Hugziume npumatsl — aemypwt (puc. 4.137),
mynatiu — CPAaBHUTEJILHO MeJIKHE MJIEKOITUTAIOIITHE C
JUTMHHBIM U TIOKPHITHIM BOJIOCAMH XBOCTOM. Y 0O0JIb-
[IIMHCTBA BUZIOB TaJIbIIbl CHAOKEHBl KOITAMH. [lo-
BEPXHOCTh MO3Ta — IVIaZIKas UK ¢ HeOObImMu 60-
pO3IKaMHU.

K BBICIIIMM TIpUMaTaM OTHOCSTCS WUMNAH3e, 20-
puana, opaHaymaHe, MapmbsbllKu, NA8UAH. Puc. 3.137 Jlemypoi
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Y3Halime 6os1bwie

CpaBHeHMe NPY3HAKOB PAaCTEHWIA, >KNBOTHbIX U rpn60B

Mpu3Hakn
1. Uutonorua
PocT knetok

Xnoponnactbl
KneTouHas cTeHKa

LleHTpanbHasA Ba-
Kyonb
2. Metabonusm

KoHeuHbI npogyKT
a3oTHoro obmeHa

3anacHble NPoAyKTbI
(yrnesopgpbl)

CTpyKTypHble yrne-
BOAbI

CWHTE3 MeNaHuHa
3. ®usvonorns

Cnocob nutaHua

PacteHus

HeorpaHunueHHbIN,
pacTaxkeHmem

Ectb
Ectb

Ectb

AcnaparuH, rnto-
TaMVH

Kpaxman

Llenntono3sa, remun-
LLennionosa, NeKTuH

B mepTBbIX KneTkax

®oToTpOodHbIN

KnBoTtHble

OrpaHnYeHHbIN,

Mpun6bI

HeorpaHuyeHHbIN, annkanb-

pacTaKeHnem HbIN (KNneTKa He pacTArnea-
eTcs)

Het Het

Het Ectb

Her, HO Npn CTapeHNN KNETOK NOABNAETCA

MoueBuHa MoueBuHa

[mukorex [nuKoreH, caxapocnmpTbl
(MaHHUT, COPOUT, KCUNNT),
macna

XUTuH XWTWH, IMIOKaH, Lennono3a,

B »uBbIX KneTkax

300TPOGHbIN

XUTO3aH

OcmoTpOdHBIN

1. faiiTe onpefeneHne cnegyowmnm NOHATUAM: NabLEXOAALLEE KMBOTHOE, KOMbITHOE XUBOT-
HOE, CTOMOXOAALLEE KMBOTHOE, MMaLEHTA.

2. O6bACHMTE aHAaTOMMIO U GU3MONOTUIO ClIeYIOWNX CTPYKTYP Y MJIeKONUTAIoLWnX:
a) CTPOeHwWe cKeneTa; 6) NuLLeBapuTeNbHbIM annapart; B) KPOBEHOCHbIV annapar; ) AblXxaTeNbHbli
annapart; A) BblAeNUTENbHbBIM annapar; €) HepBHaA CUCTeMa 1 OpraHbl YyBCTB.

3. AccoummpyiiTe MOHATME U3 [BYX CTOJIGUKOB.

A

b
1.Jlnca

a) oTpAL PyKokpbinble

6) oTpAA MPbI3yHbl

B) OTPAL XULWHNKM

r) oTpAnd NapHOKOMbITHbIE

1) oTpsan HenapHoKonMbITHbIe
e) oTpaa lNpvmatsl
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2. Jlowapb

3. Ex

4. JleTyyad MblLlib
5. Mbilwb

6. Bonk

7. Knpad

8. lWumnaHse

9. Kocyna

10. Hocopor

11. Kpot



4. CpaBHVITe CTpOoeHne yxa mnekonutarwwmnx n ntmy. HasoBute no 3 06LI.WIX N OTNINYNTEJIbHDIX
npu3Haka.

. MpepcTaBbTe B popme TabnuLbl cuctemaTmyeckoe pasHoo6pasme MaeKonuTaoLmx.

6. Mepeuncnute npenmyLiecTBa BHyTPMYTPOGHOrO pa3BMTMA SMGPMOHA.

. MoproToBbTe NPoEKT Ha TeMy: «BbipaliBaHne MnekonuTtawwx B Mongose»:
NPEANOXKNTE CXEMY OPraHM3aLn GepMbl MAEKOMUTAIOLMX.

(9]

N

CyMmmamueHbllU KOHMpOoJib 3HAHUU no 2nase |V

1. laniTe onpepeneHne cnepyoWiMm TepMUHaAM: CUCTEMATVKA, BU, TAKCOH.
2. Haiigute nuiuHee. AprymeHTUpYyinTe Bbi6op:
a) BULLIHA, OpeX, COCHa, CMOPOANHA, FOPOX, KPanwmBa;
6) NOACONHYX, KyKypY3a, AGNOHA, KapTodesb, KarnycTa, FropoX.
3. AccouuupyiiTe MOHATUA U3 ABYX CTOJIGMKOB:
1. JInwanHukm

2. CMHe3eneHble BOAOPOCN
3. bypble Bogopocnu

4. XBOWHble
a) uapcTBO MoHepb!
. 5. bazngrommLieTsi
6) LapcTBo lNpocTeiimne
6. fopox
B) LAPCTBO PUObI
7. OQoMuLeTbI
r) LapcTBo PacTeHua
I W——— 8. KnieyHononocTHble
A) uap 9. Mypaseit

10. bakTepuu
11. MHdy3opua-Tydenbka
12. [anopoTHUKM

4. 3anonHuTe Npobenbl B ciefyoWnX NpeanoKeHnax:
HepsHadA cncTema KMLWEYHOMONOCTHbIX TVNa, y MIOCKNX YepBen ™na,
Y MOJITIOCKOB Tvna. KpoBEHOCHAA C1MCTeMa OTKPLITOro TUMa y ,
a 3aKpbITOrO Y

5. MpepcraBbTe CXxeMaTMYHO 3BOMIOLNIO CTPOEHUA CcepALa Y XKUBOTHbIX.

6. CpaBHUTe oTAenbl XBoWHble 1 [MoKpbITOCEMEHHbIE MO anropuTMy:
a) KM3HeHHasa Gopma; 6) OCOBEHHOCTI PA3MHOXKEHNS; B) MPOBOAALME TKAHW.

7. CoctaBbTe TpodUUeCKyto Lienb, rae mieKkonutaiowme 6binu 6bi:
NepPBUYHBIMIU KOHCYMEHTaMM, BTOPUYHBIMU KOHCYMEHTaMM, TOETUYHBIMW KOHCYMEHTaMMU.

8. I'IpenCTaBbTe cXematunyecku (I)VIHOFQHETVI‘-IECKOE APEeBO NO3BOHOYHDbIX.
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