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3aMeuyaHusi ¥ yCAOBHble 0603HaYeHHs

I BaxHoe sameuanue!

Bce 3afiaHis MIChMEHHOTO XapaKTepa Ha/IeXXUT
BBIIIO/IHATD B Mempaou.
B yuebH1mKe mo6bie 3ammcu 3anpeujeroi!

| KitroueBbie moHATUA

uw
Mudopmarys

3Haellb 1N ThI?




1. Pasnoob6pasue xuBoro mupa

¢ [IBy>KeHme * ber
Pasnoobpasue cnocobos * loxomomust ¢ Iprikok

(mepenBinkenne) © Ionsanue
ABHZKEHHA B IIPpHUPOAE e IInaBanme ¢ Jlazanbe

* Xopnba o [Toner

w
HBI/I)KCHMC ABNIACTCA OJHUM 3 OCHOBHBIX CBOJCTB >KUBBIX OpTaHM3MOB I IIPO-

SABJIACTCA B CMEHe NOJIONEHUS MeTa.

JKusseie OpTaHVI3MbI (KaK OOHOKJIETOYHbIEC, TAK U MHOFOKHCTO‘IHBIC) HaXogATCA B IIOCTO-
AHHOM [OBVIKCHUMN. Ho [BVDKEHME OAHOK/IETOYHBIX OPTAaHM3MOB 113-3a MX MaJIbIX pasM€E€pOB
MO>KHO HAOJTIOZ{aTh TO/IBKO TIOf, MUKPOCKOIIOM.

BonpIIMHCTBO JKMBOTHBIX nepeMemaeTca akTUBHO, B TO Bpe€Ms KaK IBVIKEHUE BBICHINX
(Ha3eMHDIX) pPacTEHMIT CBOAMUTCS /UIIb K M3MEHEHWIO TIONOKEHVsI MX OTAEIbHBIX YacTell, B
3aBUCMOCTHI OT q)aKTOpOB Cpelbl, VM IIEpEMEIIEHNIO OTIE/IbHBIX OPIraHOB (HaHpMMep, 710~
OB, CEMAH).

AKTUBHOe TepefiBIDKeHIIe — IOKOMOIMSA — npedcmasssgern co0oti KoMnaekc 08UHeHUtl
NpU NOMOUAU CNeYUATIDHBIX MEXAHUZMO8 U 0P2AHO8, KOMOpPble CNOCOOCIBYI0M nepemeljeHu0
opeanusma u3 00H020 Mecma 6 opyzoe.

[lepenBroKeHNe O3BOISAET KMBOTHBIM 00€CIIeYNTDb Ce0s1 OCHOBHBIMI XXUSHEHHBIMM T10-
TpeOHOCTAMM: OCBaMBATh HOBbIE TEPPUTOPUY B IOMCKAX MUIIM U YOEKMILA, HAXOLUTH Hap-
THEPOB /I pasMHOXKEHNS U T. Ji. PaszHOOOpasye yCcloBuil cpefbl TpeOyeT HaIUdus Y >KI-
BOTHBIX Pa3HbIX CI0C060B nepenBInKeHus. Hanpumep, XUBOTHbIE BOJXHOI CPe/bI SAB/IAIOTCA
IIpE€KpacHbIMI IITIOBIIAMU (pbl6bl); OOJIbIIHCTBO Hacelomux Cyuy >KMBOTHBIX II€pEME-
I[AIOTCA MOCPENICTBOM XObObI, 6era, MpbLKKOB, IION3aHIA, Ta3aHbsA. CyIeCTBYIOT XIBOT-
HbIE, HpMCHOCO6}1€HHbIe K IIOIeTy (HTI/[I_[bI, HaCCKOMI)IC).

PasHoo6pasue crioco6oB mepeMeleHns y pacTeHuil U ABVDKEHNUS Y )KUBOTHBIX MOXHO
M3y4aTh IIOCPEACTBOM HaOIIOIEHMIL.

B oT/mrume ot 60/IBIIMHCTBA ITHI] CHIPAYC He CTIOCOOeH
JIeTaTh, HO 3aTO OH IIPEKPACHBII OeIyH.

Hanmn onpenenenst st TOHATHIL: 08UxceHUE, IOKOMOUUS.

N
°

KakoBa POIb OBVOKEHNA VI TOKOMOIIIN B JKU3HI OpI‘aHI/ISMOB?

w
°

ITpoBenu 3KCKypCHIO ITO OKPECTHOCTSM LIKO/IBI.

Ha6nropmaii 3a pasnum4HbIMU CIOCO0aMM TOKOMOIIVIN M XBVDKEHUS KVIBBIX OPTaHU3MOB
B IIpUpofe.

3amonHN KapTOYKY HAOMIOMEHMIT A/ KaXKO0TO BBISIBIEHHOTO CIOCO6A IBIDKEHNA U
JIOKOMOIIMIL.




Kaprouka HaGmropenmit
Qammnns, uMmsa
Mecro HabmoReHMI
Jara nposenenna
Cpena oburanus (mapk, ec, pexa 1 ip.)
Ha3sBanue xmnBOro opranmusma
Crioco0b! IBYDKEHM S/ TIepeiBYDKEHNS CYIeCTBa
YacTu Tena, y4acTBYIOIIYE B ABYDKEHNN/IePeIBIDKEHNN
XapaKTepyCcTHKa YacTell Teja, YYacTBYIOLINX B ABVDKEHNN/TIepeiBIDKeHNN (pasMepsl,
¢bopma, BHEIIHNIT BUJ U p.)
I[Tono>xeHye YacTeil Te/a BO BpeMs IBVDKEHN A/ TIepeBIDKEHUS

P e SAR SN A TN e e Ie

® Jicnonw3ysa faHHbIe HAaOMIOfeHMII CBOEil KapTOYKM M KapTOYeK OFHOKIACCHMKOB,
3aII0/THY Ta6/IuILy.

Crioco0b1 IBVGKEHA/
NePENBIKERA | Xomn6a| Ber IIpe1- |Ilon3a- Tonxer IImaBa-

HasBanmne >xmBoro OopraHmsma KOK Hue Hue

3asi v
Bopobeit v v
boxxpsa kopoBka v v

5 ¢ Tposenn B naGoparopupIx ycnoBMAX ONBIT 110 M3YUEHIIO IIEPEABILKEHIA TAPAMEIIH
(nadysopun tydensku).
ITnan pa6otbl

. . I[JI}I IIPUTOTOBJIEHNIA CEHHOTO HACTOA HCO6XO]:[I/IMO:
- HPI/II‘OTOBB CEHHOM HaCTON,

o C06paTb CEHO Ha BJIAJKHBIX MECTaX;

copepxKarit nHpysopui. o HapesaTh €0 MeIKO U IIOMECTUTh Ha THO GAHKM C/I0eM B

- BosbMu nuImeTKOI Karuio Ha- D=3 e
>

CTOA VI KaIlHY Ha IIPEAMETHOC o 33;111Th CEHO TEIION BOOI;

CTEKIIO. o IIOMECTUTD OTKPBITYIO OAHKY B OCBellleHHOe MecTo (HO He
- PaccmoTpu 1OArOTOB/IEHHBII HOJl CONTHEYHbIe MPSAMBIE JIy4)) U BBIIEP)KaTh HECKOIBKO

IIpenapar moji MUKPOCKOIIOM. mHett mpu Temnepatype 20°C.
- 3apucyit cBou HaOMOAEHNA. Hacroii roToB, Korja ero noBepXHOCTb IOKPOETCA OTNMNBAIO-

- Omnum B 3-5 NpeIOKEHNAX  1meit 671eCKOM IUIEHKOL, @ CaM PACTBOP CTAHET MY THBIM.
TepefiBIDKeH e IHPY30pUN.

6 - Knaccudumupyit >KMBOTHBIX, YBUJEHHBIX BO BpeMs SKCKYPCHY, IO CIOco0y ¥x
nepeBILKEHN.

7 ° Hammun HeGO/IBINYI0 MyOIMIMCTYECKYI0 CTAThI0 O 3HAUEHNN Pa3HO06pasus cio-
C000B IepeNBIDKEHNA B JKM3HU JKMBOTO OPraHM3Ma, OONafalolero TpeMs, Kak
MUHIMYM, CHOCO0aMU ITepeBVKEeHN .

Omnmin croco6bl mepeIBILKEHUsI KAKOTO-THO0 PacTeHUs1/’)KUBOTHOTO, KOTOpOe Tebe
HPaBUTCA.

Loo]
°

0
°

Hanumm scce (3aMeTKy), B KOTOPOM OTpa3y Mepbl, KOTOpPbIe ThI TMYHO MpegIpu-
HUMaelb I 3alIUThl CBOETO TI00MMOr0 pacTeHus1/>KNBOTHOTO (M3 OMICAHHBIX B
HpebIRyIIeM 3aJaHNN).

OsarnaBb 3cce.




° HanpaBneHHHe OBVKCHUA

paBHOOGPaBHe (popM L4 HeHanpaBne}mble OBVKECHUA
© L4 HaHPaBHCHHI)Ie MMOIOKUTENTbHBIC
ABH:KEHMsI Y PACTEHHH JBIDKeHMA
L HanpaBne}mme OTpHUIIAaTEIbHbIE
HBI/DKCHI/I}I ABVIKCHUA
pacTenmii uw

) MOTOXXMUTETBHO
HanpaBlIeHHOEe

6) oTpuIaTENHEHO
HaIpaB/IeHHOE

B) HEHAIIpaBIeHHOE

I) mepeMeleHs B
NPOCTPaHCTBe

Puc. 1. Tunbl nByKe-
HUSA PaCTEHUN

A
6 I

ConmHeuHBIT CBeT, 10YBAa U Apyrue (GakTopsl Cpefbl

BBI3BIBAIOT OIpefie/IeHHbIe THUIIbI ABVDKEHMA PAcTeHUI —

Takcucbl. OHM MOTYT ObITH HAPABIEHHBIMY I HEHATIPABIEHHBIMH.

HamnpasieHHble [BIOKeHNA (TPOMM3MbI) — 9TO POCTOBbBIE IBIDKEHNA

TIOJ] BIIMSIHMEM OIIpefienieHHoro pakTopa cpeisl. Ecm poctoBoe BY-

’KeHJe HAIIPaB/IeHO B CTOPOHY (paKTOpa BO3/EIICTBYIA, OHO Ha3bIBAET-

Cs1 HATIPABTIEHHBIM MOTOXXUTENBHO, a €C/IY B IIPOTUBOIONOXHYIO OT
(axTopa CTOpOHY — HAIPaBIEHHbIM OTPUIATENHHO.

Hanpasnennvle 08uxceHus IPOJOTDKUTENBHBI 110 BpeMEeHNU 1 TIPO-
ABJIANTCA M3rMOaMu, HaKTIOHAMY, 3aKPYYMBAHMAMI 1 JIp.

PocT mo6eroB B CTOpPOHY CBeTa, IpopacTaHye KOpHell B IIOYBY IO
HAIIPaB/IEHNIO K BOJIe — BCE 3TO NPMMeEPHI IIOIOXKUTETbHBIX HAIIPaB-
JNIeHHBIX IBIDKeHWit (puc. 1 a). IIpuMepoM HaIlpaBlIeHHBIX OTpPUIIA-
Te/IbHBIX JBIDKEHMIT MOXKET OBITb POCT CTeOIA B CTOPOHY, IPOTHBO-
HOMOXHYI0 rpaButanyu (puc. 1 6). B ocHOBe HalpaB/IeHHBIX JJBIKe-
HUIA JIEXKAT JIeTIeHe ¥ POCT KJIETOK.

HenanpaenerHovle 08useHuUs paCTEHNIT He 3aBYUCAT OT OIpefie/eH-
HOTO (paKTOpa CPefbl ¥ MOTYT OBITH Me/IEHHBIMMU MM Pe3KUMIL. Bbl-
3BAHBI OHY He POCTOM K/I€TOK, @ MI3MEHEHMAMM TeMIIePaTyPbl, NTHTEH-
CHBHOCTY OCBELIleHNsI, IPUKOCHOBEHNEM K pacTeHuio. [IBeTku oxy-
BAaHYNKA, TOPOXa, (aco/u 3aKphIBAITCA P HACTYIUICHUN CyMepeK
VI OTKPBIBAIOTCS ¢ PaccBeToM. THOIbIIaHbl OTKPBIBAIOT 1 3aKPBIBAIOT
CBOU JIETIECTKM B 3aBUCUMOCTYU OT TeMIepaTypbl. IIpy moBbimeHnn
TeMIIEPaTy Bl IETIeCTKM 1IBETKA PACKPBIBAIOTCS, A IIPY IIOHIDKEHNI —
3akpbiBatorcs (puc. 1 6). [IpUKOCHOBEHNS K JMCThAM MUMO3bI IPHU-
BOJAT K TOMY, YTO OHM OIYCKAIOTCS,  TUCTUKM — CK/Ia[ibIBAIOTCA.
[IpuMepoM pe3KMX HeHalpaBIeHHbIX [JBVDKEHUI pacTeHUIl ABJIAIOT-
Cs1 IBIDKEHMST HAaCeKOMOSITHBIX PAacTeHMIl, KOrja MX CBOeoOpasHble
IIBETKI-KAIIKaHbl 3aKPBIBAIOTCS IIPY MOMAJJAHNI B HETO HACEKOMOTO.

Hekotopsie ¢oTocuHTe3Mpyolie OTHOK/IETOUHbIE BOZOPOCIN
(HampyMep, XIaMIIOMOHAIA, puc. 1 0) nepemew,aromcs 1O HAIpas-
JIEHUIO K ICTOYHMKY cBeTa. [lepeBioKeH e XTaMIJOMOHA TIPOMCXO-
IUT 671aroflapst HaMYMIO CIIeNMA/IbHBIX OPTaHOB — KTy TUKOB. bo/b-
LIMHCTBO OJXHOK/IETOYHBIX MOPCKMX BOFOPOCTIENl 00/I1afjaloT IpICIIO-
co6/1eHHOII K CIIOCO0Y MX mepepBIvKeHns 0co60it popmoit — Komblia,
CIIMpa, JUCKK ¥ fp. BojjHble pacTeHns MOTYT IepeMelaThCst U30-
JMPOBAHHO WIM B €OO0MLIeCTBAaX (QUTOINAHKTOH) HAa JOCTATOYHO
OoIbIIIe PACCTOSHNIS, MHOTA 10 COTEH Vi THICSY KMIOMETPOB.

Bce mepeuncieHHble CriocOObI IepeBIDKEHNA PACTEHNIT UTPAIOT
B)XHYIO PO/Ib B BBDKMBAHNY PACTEHNIT B Pa3/INUHbIX YCIOBUAX CPEMBL.




Bopupiit mroTnk

HepeMemeHI/Ie HEKOTOPHIX BOJHDBIX paCTeHI/If/] IIOCPENCTBOM Il/Ia-
BaHMA Ha ITIOBEPXHOCTY BOJbI BO3MOKHO 6}1ar0;[apﬂ CIIeaIbHbIM

npucrocobenysaM. K Takum mpucnoco6neHnsaM OTHOCATCS peny-
LYPOBaHNe IPOBOJAILEI ¥ MEXaHIYECKON TKaHM U 3aMellleHIe MX
8030YUIHBIMU NOTOCHISIMU.

OTKpbITHE U 3aKPBITHE YCTHULL PaCTEHMII MMeeT 0cob0e 3HaueHNue
B JKU3HM pacTeHuil. VIMEHHO yCTbulla perymupyrT KOTMYeCTBO BOJBIL,
BBIJIE/IIEMON PACTEHMAMN B IIPOLIECCE TPAHCIMPALIVIN.

Jomnomnu Tabmuuy Heo6xoxumoi MHQpopmanueit. Yerpuue
Onumm KaKabIi TUII IBVOKEHNA.
[TonmoxxurenbHoe
Henanpasnennoe
Tun fBYDKeHMs | HanpaB/IeHHOE JABU-
IBIKEHIE
JKeHIe
DaxTop cpeasl Cuna [loHmxeHHas TeM- Cper
(cTmym) HIPUTSDKEHNS epaTypa
ITpumepsn1

2 ® Onuum THIBI ABIDKEHN A, TOKa3aHHbIe Ha PUCYHKe.
¢ Ilepeuncnu paKkToOpbI Cpeabl, KOTOPHIE BHI3BAIN 3TU
ABIDKEHVA (CTMMYIMPYIOLIVE STH ABIDKEHNA).

3 °© Pemus KPOCCBOPH, ThI IPOYNTaeNIb Ha3BaHMe QaKTopa,
BO3JeICTBYIOIEr0 Ha JBILKEHIE BbIOIXCSA pacTeHMIi.

¢ JIng pelmieHus:

v Bbl6ep]/[ HpaBI/l)IbeII‘;I BapMaHT OTBETA /1A KaXKIOTro ciry4vasd;
v/ BIIMIIN B KIE€TKI 6yKBbI, COOTBETCTBYIOIIVIE IPABUIbHBIM BapMaHTaM.

1. 3aKkpbITHe L[BETKOB OfyBaHUYMKa Bede-
POM — 9TO [IBUDKEHME: H) HANPABIEHHOE;
0) HeHanpasnenHoe; TI) nepemeujerue 6
npocmpancmae.

2. ®akTop, MO03BOJSIOLINIT BOJHBIM pacTe-
HISIM IIaBaTh Ha MOBEPXHOCTU BOJOE-
Ma: K) memnepamypa; 1) 600a; 1) 6030)X.

3. IIoNOXNUTeNbHO HAINpaB/IeHHOE JBIDKe-
HIe KOPHe/l pacTeHuss o0G6yCIOBIEHO:

p) memnepamypoii; It) cé6emoms; 0) cusnoii 3em-
HO20 NPUMAHCEHUSL.

4. JINcTbs MMMO3BL OBICTPO HMKHYT: a) ¢ Ha-
cmynneHuem cymepex; p) om npUKOCHOBEHUS;
B) 0M 4pe3mMepH020 NONUEA.

5. [lepenBIDKeHNe XIaMIIOMOHAbI IIPOYCXO-
IUT Onarofaps: a) seymukam; 6) niasanuro
HA NOBEPXHOCMU; B) BPAULEHUIO.

[ [ [T 1]




Anroput™ HabmIOREHMIL:

4_' V3yun pBinkeHne ogHOTIo — MOJITOTOBb MUKPOCKOII K pabore.
u3 mpencraBureneii o- — HaHeCU HECKOJIbKO KaIle/lb BOZIbI U3 IIPY/ia Ha IPe/iMeT-
TOCHHTE3VPYIOIIIX BOJO- HOE CTEKJIO.
pocneit (Hampumep, x1a- — IIOMECTU IPEeIMETHOE CTEK/IO Ha CTOIMK MUKPOCKOIIA.
MIJIOMOHA/IbI) Ha OCHO- — Haliy Ha IIpemapare MepeBUraoIimuecs 0co0m.
Be aIroOpur™Ma NpOBele-  — Hape#u Ha IIpemapar Iyd GpoHapyKa.
HUA HaGmogenuii ¢ mpu- — 00'BSICHIL, YTO ThI YBYE TP 9TOM B II07I€ MIKPOCKOIIA.
MEHEHIIEM MUKPOCKOMA. — 3apIUCYII B TETPayl yBUIEHHOE IOJ MUKPOCKOIIOM.

5. IIpounTaii BHMMaTEeIbHO TEKCT M YKa)KM IPEUMYIECTBA HANPABI€HHOTO ABVDKEHIA
pacreHuii.

EcTecTBeHHBINI CBeT AB/IAETCA OZHVUM U3 BOXHBIX (DJaKTOPOB Cpefibl, 3HaYeHUe KOTOPOTo B
JKU3HU PacTeHMI TPYAHO IepeolleHnTb. bes cBeTa OTCYTCTBYeT POTOCUHTE3 1, KaK CIIEefCTBUE,
HpeKpallaeTcs pocT U pa3BuTye pacteHnit. TakuM 06pa3oM, )KU3HD pacTeHMs HAIPAMYIO 3aBUCUT
or aroro ¢axropa cpepbl. VIMEHHO IIO3TOMY pacTeHMs XapaKTePU3YIOTCs HAIpaBIeHHBIMIU
ABIDKEHMAMM II0 OTHOLIEHMIO K CBeTy. XOpOIIO M3BECTHO [IBIDKEHME IIO[ICOTHEYHMKA B Ha-
IpaBJIeHUN BYDKEHISA COMHIA 1 IO TIOI0KEHII0 COTHEYHOTO /1cKa Ha HebocknoHe. HexoTopsie
BBIOIIMECs pacTeHNA MPOOUBAIOTCA CKBO3b /IMCTBY KPOHDI JiepeBa B IIOMCKAX JTy4deil CBeTa.

6_0 IIpoBeny 3KcCIepMMEHT, OPUMEHTUPYACh HA PICYHOK
crpaBa.

Paszpaboraii mmaH SKCHepUMeHTa IO M3YYEHUIO
Pa3HBIX THUIIOB [IBVIKEHNS PaCTeHMIL.

® [IpencraBb pe3ynbTaThl OIBITA, YKa3aB:
v chopMyTHpPOBaHHYIO TO6OIT TUIOTE3Y;
v/ JIaThI;

v/ BBIBOJBIL.

7

Ilepeunciu He MeHee 3-X KOMHATHBIX I CAIOBBIX PAacTeHMUIT, KOTOPbIM HY>KHa OIOpa.
® VYKa)Ku MaTepual, KOTOPbII IPMMEHAIOT B Ka4eCTBe OIOPBI.
® Kak noBenér ces pacTeHue npu orcyrcrBuy onopsi? Crenaii BbIBOJ,

Pasnoobpasne * Homer * IIacCHBHBIi MOTET
* Baner e JTocagka
‘12) H BHJbI IIOAETA « Honer (npusemnenre)
Y OTHLI ¢ AKTMBHBIII ITO/IET

ITon€r — OCHOBHOI CIIOCO6 IepenBIDKEHNA B BO3AYIIHOM HpocTpaHcTBe. OH
TIOMOTaeT >KMBOTHBIM JMICKATb NIy, MUTPUPOBATD, CIIACATBCA OT XMITHUKOB U 3a-
BOEBBIBATb HOBbIE TEPPUTOPUIL.

Croco6HOCTb NITHIL K TIOZIETY 0becreunBaeTcsa pAAOM MPICIIOCOONEHNEM U, B IIEPBYIO
odepefib, HaM4MeM KpblibeB. Bo BpeM: moseTa [aBieHNe BO3yXa IMOJ, KPbIIbAMM BbIlle
JlaBJIeHNS HaJl KPbIIbAMM. OTa PasHUIIA B JABIEHNUNU CO3JAeT MOJBEMHYI0 CUITY U HOfJep-
XKIBAeT IITHI] B BO3AyXe. ITOT IPVMHIIMNII JIET B OCHOBY KOHCTPYVMPOBAHMA KPbITA CAaMOTIeTa.

A
g b




B mprpope ectb Tpu IpYMIIb IETAOLINX )XUBOTHBIX: HACEKOMbIE, ITHUI[BI U HEKOTODPBIE
MIeKonMTamue (Hampumep, eTy4ne Mbliin). [lepBeHCTBO B 9TOM BHJje ABIVDKEHUS TIPH-
HAJJIEKNT IITULIAM.

[Tonet mTui MOXHO pas3fennTb Ha 3 aTamna (puc. 2): B3net (A), cobcTBenno noner (B, B)
n nocapxa (I).

Co6cTBEeHHO B
noner

Ilocagka
Baner Puc. 2. Srambl monera IITHIj a

Bsmer npepcTaBisgeT co6oit OTPBIB OT MOBEPXHOCTH ¥ ORHATIE NTHUIBI B Bo3ayX. Crio-
co6 B3/leTa 3aBMCUT OT BIfIA 1 Pa3MepoB NTULBL. KpyITHbIe ITHUIBI IpU B3/IeTe OBICTPO Iepe-
OMpalOT HOTaMmM, II0Ka He HabepyT CKOPOCTb, HOCTATOYHYIO /A OTPBIBA OT IMOBEPXHOCTH.
IIpu 5TOM OHM CHaYaja PacronaraoT HOTM B BUJE OYKBBHI Z, @ 3aTeM BBITATMBAIOT UX /A
IpbDKKA. BOfHbIE ITHUIBI 1A B3/IeTa ObIOT KPBUIbAMM 10 BOJIE.

Pasniyaror iBa TUIA Mo/eTa: aKTUBHBII U MACCUBHbII. K aKTMBHOMY THITY ITO/IeTa IITHI]
OTHOCHUTCA Mautywsuti nonem (puc. 3 A), KOTOPBIiT COCTONT U3 ABYX BUIOB ABVDKEHMIT IIMPOKO
pacrpaB/IeHHbIX KPbIIbeB: CHavasIa BIIepesl 1 BHNU3, a 3aTeM BBepX I Hasaj. Takoit T moneta
XapaKTepeH, B IIEPBYI0 0Uepefb, /I MEKNUX IITUL, — BOPOODS, CUMHMUIIBI, CTPYKA, TACTOYKI
u fp. K maccuBHOMY THITY TIO/IeTa OTHOCUTCA naanupyrowsuti nonem (puc. 3b) — mnaBHoe
IIBIDKEeHMe (IapeHie) Ha pacIpaBIeHHbIX KPbUIbAX. ITOT THUII IIOJIeTa XapaKTepeH A 6onee
KPYIIHBIX ITHL, (COBBI, )XYpaByd, Op/a, TIeNNKaHa, alCTa, anbbaTpoca u Jp.) u He TpebdyeT
0COOBIX JIBVDKEHMII, TaK KaK IPJ 9TOM MCIIONb3YeTCSA SHEPIMsA MOTOKOB TEIUIOTO BOCXOZA-
mero Bosayxa. HabpaB BBICOTY, NITHIIA IepecTaeT MaXaTb KPBUIbAMMU 1 KaK ObI CKOb3NUT B
TOPU3OHTA/bHBIX IIOTOKAX BO3/yXa.

AKXTUBHBII ITIOJIET ITaccuBHbIL
A b
Mamrymumii moner ITnanupyromuii nomer

Puc. 3. Tunel monera




Iocagka — 3T0 pU3eMIIeHMe ITULBI Ha HA3eMHYIO I/ BOAHYIO IIOBEPXHOCTD. [0TOBACH
K TOCAJKe, NITHUIIA yMEHbIIAeT CKOPOCTD MOJIeTa, MEHAET MOMOXKEeHNe U IBJDKEHIE KPbIIbeB
VI TIPUBOJUT TE/IO B BEPTUKA/IbHOE MONOKeHNe. OfHOBPEMEHHO ITHIIbI BBITATUBAIOT BIIEPES
HOTM, YTOOBI aMOPTU3NPOBATD IIOCAJKY.

Oco6eHHOCTY ¥ IPVHIUIIBI ITO/IeTa IITULL JABHO IPUBJIEKa/IN BHYMAHNE YYeHDIX 1 MHKe-
HepOB 11 OBIIN MCIIONb30BAHBI IIPY CO3[JAHNN JIETaTe/TbHbIX alllIapaToB.

OTu U Apyrue TeXHUYECKMe PelIeHNs U UJeH, 3aiIMCTBOBAHHbIC Y IPUPONBI, IEI/IN B
OCHOBY 0€00011 HAYKM — OUOHUKU.

CaMble MajTeHbKye ITULBI Ha 3eMie — KOuOpU. ITO HACTOALIE BO3AYIIHbIE
aKpoOaThI, KOTOPBIE MOTYT JIETATh B II000M HaIlpaB/IeHN) — BIIepef, Hasaf, a
TaKoKe BOOK 1 XBOCTOM BIIEpEf], OHM MOTYT 3aBICATh Ha MeCTe, He IlepecTaBast
IIpY 9TOM MaxaTb KpbUIbAMU. Menkne Bupbl fenaoT go 80-100 B3Maxos
KpBUIbSIMI B CEKYHJTY, KpymHble — 8-10. Korga kombpu nibet HekTap, ¢
OHa OITyCKaeT CBOJ A3BIK B Yally IBeTka 20 pas B CEKyHTY.

Ilepeuncnm 0co6eHHOCTH CTPOEHNA NTHII, KOTOPbIe CIIOCOOCTBYIOT IX NOTIETY.

2 o Ilepeuncnu sTansl NoIeTa NTHIL, IpefCTaBIeHHbIE HA PUCYHKE.
® VYKaKu B TeTpajyl HOMep PUCYHKa M HAIMIIY Ha3BaHMe COOTBETCTBYIOIIEro 3Tama.

5

3 ¢ Omummu mo
PUCYHKY
3Tambl B3/l1eTa
JKypasBIIdl.

a (1) B r i

4 ® JI3roroBb M3 pa3sINYHbBIX HOZPYIYHBIX MAaTePHANOB 3TEMEHTHI IeTaTeNbHbIX almapa-
TOB, NONb3YACh MOTyYEHHBIMM 3HAHMUAMY O norere NTUL. OOBACHU NMPUHIMIBI X
MeiCTBUA.




5. Knaccudumupyit npemcraBIeHHBIX Ha PUCYHKaX NTHIL HA OCHOBe KpUTepusd, YCTa-
HOBJICHHOTO NP pasrafbIBaHNu pebyca.

€=M

» TA

Konpyaras ropnmnna

Open Tony6n 3a6muK amst Bopo6bu

o

YcraHnoBu cooTBeT-
CTBUE MEXy Ipef-
CTaB/IEHHBIMU PSIOM
M300paKeHMAMIL.

® (OODbACHU JaHHOE
ABJICHIIE,

~
°

Hammmm 3aM€TKy B 5-7 npennomeﬂmﬁ[, rae OoTpa3y 3HAYE€HNE IIO/IETa B JKN3HUN
MEPEIETHBIX ITUIL. O3armaBb TEKCT.

oo}
°

ITona6mropait 3a MeCTOM T'He3[{OBaHM MePETeTHBIX NITHUI] B OKPECTHOCTSX MeCTa TBO-

€ro IMPOKNBAHMUAL.

® Yro mpegupuHAT THI AL TOTO, YTOOBI COXPAHUTHh MECTO THE3JOBAHUS 4O BO3Bpa-
IEeHS ITUIBI?

® JIpegcraBh KaK MOXKHO MHTepecHell JAaHHYI0 MHPOPMALUIO, YTOOBI TBOEMY IPUMEPY

MOCTIeOBAIN U APyTHe.

* Baner HOJ\eT HACEKOMbBbIX H J\eTalOl.gﬂX
© CoOCTBEHHO MOIET MAEKONHTAIOIIHX

w
Iloner XapaKTe€pEeH HE TONDbKO [JId INTHUL, HO N AJI HACEKOMbDIX. B BO3JyX€ OHI

IpocTo BUpTY03bl. Cpean HMX eCTh BUJBI, KOTOpbIE IeTal0T OBICTPO (capaHda, 6a-
60YKM U JIp.), ¥ BUABL, eTatole MefiieHHo (kyku). [To/eT HaceKOMbIX OT/IMYAETCS OT I0-
7leTa ITHIL] M COCTOUT TOBKO U3 IBYX ¢a3: B3/eTa (HogbeMa) 1 cOOCTBEHHO moneTa (puc. 4).

y |
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B3mer (mogbeM) HAceKOMBIX OCYILIECTBIACTCH
PasHBIMMU CIIOCOOAMM ¥ 3aBUCUT OT BUAA. Y HEKOTO-
PBIX HACEKOMBIX (XKYKH, CapaHda) B3/IET OCYIeCTBIL-
eTcsl TIOCPEeICTBOM OBICTPBIX B3MAXOB ¥ BMUOpALin
KpbUIbeB. Y Ipyrux (Hampumep, y 6abouek) KpbUIbs
SIPKO OKpAIIIEHBI U IIOI/IONIAI0T COTHEYHYIO0 SHEPIHIO,
YTO IIOBBILIAET TEMIIEPATypy Teaa U CIOCOOCTBY-
et nojety. [Ipu MOHIDKeHUM TeMIeparypsl 6abou-
KV CTQHOBSITCS HEMOABIDKHBIMU. [103TOMY HOYHBIE

Puc. 4. Drampl nonera 6a604Ky BIJIBI TIepeft TOJIETOM YCUIEHHO BUOPMPYIOT KPbUIbs-
M1, OBBILIAs TAKMM 00pasoM TeMIIepaTypy Terna.

[l 6abouek xapakTepeH Maiyuuii monet. JeiicTBus KpblibeB 6a60UYKM B HOTIETe J0-
CTaTOYHO CJIOKHBI ¥ TIPEACTAB/IAIT CO00Il MOC/IEeOBATEIbHOCTD BVDKEHNI, 00pa3yIomux
1K/ Kakiplit LUK/ COCTOUT U3 B3Maxa KPbUIbSIMY, HAXOAVBIINMICS B KpaliHeM BepXHEM
TIOTI0KEH Y, BHI3 ¥ BO3BPATHOTO B3Maxa KPbUIbsIMI BBEpX. IIpy 9TOM Kpast KpbUIbeB OIM-
CBIBAIOT UTYPY B BUJIe BOCBMEPKIL.

MeHss TONOXKeHME KPBUIbEB 110 OTHOILIEHMIO K TeNMy, HaCeKOMBIE MOTYT PeryIMpOoBaTh
TOJIeT.

Y omHMx HaceKoMbIX (6abodyek) IMOJeT 3Ur3arooOpasHblil, y Apyrux (capaHum) —
B BI/ie IIOZ/bEMOB 1 CITYCKOB I10 BepTyKaju. He cTO/Ib MCKYCHBIE IeTYHBI, KAKOBBIMI SBJISIOT-
Cs1 SKYKM, CIIOCOOHBI 1eTaTh TOMIBKO Ha HEOOMbIINE PACCTOSHIS U JIALIb B TOPU3OHTATBHOM
HaIpaB/ICHUM.

B cocTosiHMY ITOKOS KPbUIbsi HACEKOMBIX COOPAHBI U PACIIONAraloTCs BLOMb TeNla, KaK Ha-
IpUMeD, Y CapaHyll, WIX — B BePTUKATbHOM NooKeHN (y 6abodex).

[TorneT AB/IAETCA ONHNUM U3 CIIOCOOOB MEPEABIDKEHNS U /I HEKOTOPBIX MJIEKOIUTAIONIVX.
K HUM OTHOCATCSA, B 4aCTHOCTH, PYKOKpBUIble — JIeTy4ye MbIIIN ¥ KpbUtaHbl. OHM J1eTa-
10T 671arojapA CBO€OOPasHBIM KpPBUIbAM, 00pa3yeMbIM KOXXMCTBIMM IEPEIOHKAMM MEeX[TY
HepeHNUMI 1 3aJHUMI KOHEYHOCTSMM U XBOCTOM.

JleTy4uM MJIEKOIMTAIOLIMM He XBaTaeT MOXbEMHOI CUIBI KPBUIbEB [PV B3JIETe, II09TOMY
OHM OOBIYHO NAJAIOT BHM3 C BHICOTHI 2—3-X METPOB U TAPAT B Bo3fryxe. CKOPOCTb MX IO/IeTa
[IOCTATOYHO BE/NKA, @ KPbUIbS IIPU 9TOM COBEPLIAIOT 710 4—5 B3MaXOB B CEKYH[Y.

CrefiyeT OTMETHTD, YTO JIETy4ye MBI MOTYT IeTaTh HAMHOTO OBICTpee ITHI] 1 COBEp-
IIaTh B MOJIeTe pa3HOOOpasHble MaHeBPBI. Bcé 910 Oarofaps oueHb TOHKVM IIepeIIOHYaThIM
KPBUIbAM.

IToner

Bsner

¢

JIpeBecHas nATyHIKA

HeKOTOPbIe JKIBOTHBIE MOTYT
IIepeMeniaTbCsa Ha pacCTOAHUA

Terarommumii Konyro Teraromas oT 15 mo 100 MeTpoB, MIaBHO
APaKoH (neTaI()m]/[]'/'[ 3Mest NAaAHupys ¢ OJJHOTO IepeBa Ha
IeMyp) Ipyroe.
A
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HCPC‘II/ICHI/I 9TaIIbl ITO/I€TA HACEKOMbBIX.

Onumy 0c00eHHOCTH KaXA0T0 U3 ITAIOB I0JIeTa OHOTO 3 HACeKOMBIX (II0 TBOEMY
BBIGODY).

CoeguHM CcTpenrKamMm A B
Ha3BaHe )XIBOTHOTO
Jlery4as MbIIIb IToner ¢ Konme6aHNAMM IO BepTUKAIN
(xomonka A) ¢ coor- . 3
Kamycrnas 6enssnka  HakmoHHBIIT M TOPU30HTATBHBII HOTET
BETCTBYIOIINM eMY T~ .
Capanya ITpepoiBUCTDIIT TONET
moM monera (KOMOH- . .
) Maiickmii XyK IToner sursaramm
Ka b).

Hapucyit B Bue cxeMbl TPaeKTOPMIO IOJETA JETy4eil MBI, 6aG0YKM MeIsTHKH,
CapaH4M, MaiiCKOTO0 JKyKa.

BbINOMHN MOZeNb KpbUIbeB JeTy4eil MbIIN M 6aG0YKM, MICHONb3YS pasIMYHbII
HOJPYYHBIII MaTepuan (IPOBONIOKY, IVIEHKY, TKaHb U [Ip.) ¥ OPMEHTUPYACH Ha Ipef-
CTaBJIeHHbIE HIDKe N300 paykKeH .

Kakue npenmyiecrsa faeT nepegBiKeHIe NOCPeACTBOM INIAHUPOBAHNA )KIBOTHBIM,
MpefICTABIeHHBIM B pyOpuKe «3Haews mu ToI?» (c. 12).

OsarmaBb pUCYHOK CIIpaBa.
OO6BbsACHN BbIGOp BapMaHTa Ha3BaHMS.

8 ¢ Cowmmu ne6onbmoe CTHXOTBOPeHIe WK
pacckas Ha Temy «Ilomer HacekoMOro».
(OpuenTHpYIica Ha PUCYHOK ClIeBa.)
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HCTY‘Iaﬂ MBbIIIb, YIIaBIIaA Ha 3€MJ/II0 B pE€3y/IbTaTE€ HECYACTHOTO C/Iydasd, IIBITACTCA, HO HE

MOJKET B3JIETETD, TAK KaK €€ KOHEYHOCTI HE B COCTOAHMM CHENMATh IIPbDKOK [I/IA B3/1€Ta, a
KpblIbA HaXO[ATCA B Hey,[[O6HOM IIOTOKEHUN.

-
o

6ONBIIMHCTBO M3 HUX HAXOAUTCA HA TPAaHN NCYE€3HOBEHM A.

Ilepearu:xenne B BogHOM

cpeae

w

Haiigu napopManmio o Mepax 1o ux 3alure.
Omnu1in, YT00BI THI CAEMIAT /ISl COXPAHEHMSI BUOB IETYYNX MbIIIIeil B TBO€it MECTHOCTIL.

* Ipebns

e [InaBanue
¢ [Tonzanue

Hamimm HecKombKo COBETOB, KOTOPbI€ IOMOTIN OB1 }IeTY‘Ieﬁ MBbIIIN B3/1€TETD.

B Pecnyﬁnvme MOIIIIOBa BCTPE€YANOTCA Pa3NINYIHbIE BUIDI JIETYUINX MBIIIIEN, OTHAKO

¢ IInaBanue Ha
IIOBEPXHOCTH
® PeakTnBHOE
IBIDKEHIIE

BopHas cpefa xapakTepyusyeTcsi OpOMHBIM pasHOOOpasueM >XMBOTHBIX, KOTO-
pble OOMTAIOT B Heil U JIETKO MEePeMeIalTCA C OfIHOTO MeCTa Ha ipyroe. IToMy CIIo-
COOCTBYIOT pas/IM4Hble 0COOEHHOCTI BOJHBIX KMBOTHBIX 1, B IIEPBYIO o4epenb, popMa nx

Tena (puc. 5).

VYrka

Boigpa
Priba

Nudysopus

TydenbKu
IInaBanme

IInaBanme

Yropn

Tronenp

Akynma

Kur

HoroxBoctkn

IIppkKHy IO

PeakTuBHOE

Pax [TpymoBuk  Bopmomepka

Ckonbxenme Xopabba mo
ITonsanue no («xogp6a») MO MOBEPXHOCTH
IHYy BOOeMa [IHY BOjoeMa BOJIbI

HpeCHbIe BOJJOEMbI

Cornenble BofoeMbI (Mops1)

CKonb>KeHe 1mo
MOPCKOMY JHY

JIBycTBOpYaThIit
MOJITIOCK

Puc. 5. Tunibl mepeBIbKeHNA B BOZHOI cpefie

Xopn0a

110 MOPCKOMY JHY

Kpa6st




OCHOBHBIM cIIOCO6OM TIepefiBYDKEHNS B BOTHOI Cpefie AAB/IAeTCs ITaBaHme. PasHble BUjibI
BOJIHBIX KMBOTHBIX MCIIOIb3YIOT PasHble CIIOCOOBI TIaBaHMs.

CaMble TIPOCTBbIe CIIOCOOBI TIepeABIDKEHN B BOJHOI Cpefie BCTPEYaIoTCs Y OHOK/IeTOY-
HBIX OpraHusMoB. Hampumep, uHdpysopus Tydenbku mepensuraeTcs 61arofaps BOTHOO-
OpasHbIM [IBIDKEHIAM PeCHIYEK, 9BITIEHA 3e/IeHas IIaBaeT PV IIOMOLIM XKIYTHKA, a JIBIDKe-
H1te aMeObl TIPOUCXOUT OTArOfIaps HATIMYNIO CTIEIMATBHBIX BHIPOCTOB — JIOYKHOHOXKEK, MITH
TICEBIOTIOIMIA.

CrerpranpHast hopma Tefma ¥ COKpaIeHNsl MYCKY/IaTYPBI 1eXaT B OCHOBE TepeBIDKeHNS
TAaKMX BOJHBIX )XMBOTHBIX, KaK YePBH, 3MeN, PbIOBI 1 BBIZIPHIL.

BOnbIIMHCTBO PBIO IIIABAIOT MPU IOMOLIM BOTHOOOPA3HBIX ABIDKEHMIT BEPTUKATHHO
PAacIIONOXXEeHHOTO XBOCTOBOTO IVIABHMKA, B TO BpeMs KaK JIpyrue IVIABHUKY CITy>XXaT JJL1 CMe-
HBI HaIIpaBJIeHNUS 1 TTOIePXKaHUsI paBHOBECH .

Y BOJHBIX M/IEKOTIMTAIOMINX (KUTBI, KAIlIaJIOThI, ieNbQUHbI, TIONIeHN) IVIABHUKY PaCIIONo-
KEHBI TOPM30HTA/IBHO U JIEMICTBYIOT KaK JIACTDI, II03BO/IAA OBICTPO MOTPYXKATbCSA B BOAY U
BCIUIBIBATD HA €€ TIOBEPXHOCTD.

[lpyroit ¢popMoii epenBIDKeHNA B BOGHOI Cpefie AB/IAeTCA Ipedis, KoTopas XapaKTepHa
JUI BOHBIX HACEKOMBIX, YeperaxX, BOJJOIIaBAIOINX NITUL] (IMHIBYH, YTKa, 1e0efb, TYCh) U
HEKOTOPBIX M/IEKOTIMTAIONINX (BOJHAS 3eM/IepOiiKa, HOPKa, BBIAPA 1 JIp.).

HexoTopble )XMBOTHBIE, 0OMTAIOIVIE B BOJHOI Cpefie, MCIIONb3YI0T HECKOIBKO CIIOCOO0B
nepenBiokeHnA. Hampumep, cermyu, Mey3sl 1 KaZbMapbl MOTYT He TONIBKO IJIaBaTh, HO 1 CO-
BepIIATh pe3Kye 1 OBICTPbIe JBIDKEHNSA 3a CUET PEaKTUBHOI CUJIBI CTPYY BOJIbI, BBIOPOLIIEH-
HOIT U3 TIOJIOCTU Tefa.

JKuBoTHbI€, KOTOpBIe OOUTAIOT HA [THE BOTOEMOB, OOBIYHO TIEpPeMENIAITCS TIPY TOMOIIN
xo7p0BI (pak, Kpab u Ap.), CKONMbXeHNsI (MOJUTIOCKY), TlepeKaThIBaHMsl (MOPCKOI €X).

VHTepecHbIe CIIOCOOBI TepeBIKEHNST MOXKHO YBUJIETb Y KMBOTHBIX, HACEMAIOIVX I10-
BEPXHOCTDb BOZ0eMOB. OHM BUPTYO3HO OEraioT, CKOIb3AT U MPBITAIT 10 BOXHOI IIaf1 BO-
moema.

BoosiHoti k710n ITaBaeT OPIOLIKOM BBEPX J/IS TOTO,
9TOOBI 3aIIACTICh BO3LYXOM C IIOBEPXHOCT BOJIBL.

Ilepenumm TeKCT B TeTpajib, BIIChIBAs MPOIyLICHHbIE CTIOBA.

Cenus (kapakaTuiia) TPaLiio3HO ... BEO/Ib TPSIAbI BeMMYaBbIX KOPAIOBBIX PHOB.
Mupuajibl )XUBbIX CYIIECTB [TepeMeIanuch B BOAe. 3MeN ... TeJo, IIaBasi; pblObl, OBICTPO
HPOABUTASICH BIIepef, 61/ BOAY ... . MHOTOIBeTHBIE MEY3bI IIABHO ... B TO/Ie BoAbL. [To
IeCYaHOMY JHY ... IePIaMyTPOBBIE )KEeMUY>KHULIBI, 0OTOHseMble TOPE/IUBbIM ... KDaOoB.

BHesanmHO BOfja MOMyTHeNa, M HEBECTb OTKy[a MOABMBLIAACA aKy/la CTPENOif ... K
pudam. Kapakarnija Ha MrHOBeHIe 3aMepJia, Kak OyATO IIPUKOBaHHASA K MECTY, @ IIOTOM
Hayama OBICTPO YHATATHCA ... NBIDKEHVSAMM, 3aI/IaThIBas M BbIOpAchIBas M3 IOIOCTH
Tea cTpyio Bopbl. Ho Tak Kak akyna ObUIa coBceM 6/IM3KO, KapaKaTHIla BBIIPBICHY/IA U3
CIIelIManbHOTO YepHMIBHOTO MeIIKa I'YCTYI0 YepHYI0 XUIKOCTb, CTaB HEBUAMMOI A/
CBOEJI TPO3HOII ITPeCc/Ief0BaTeIbHUIBL.

y |
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2 b HCPCHI/IHII/I B T€TPaAb U BIINIIN Ha3BaHVA JKUBOTHBIX, NIEPEYNCIEHHBIX B CIIMICKE.

» ... IBIDKETCS TIPY TIOMOLIY KOOPAMHMPOBAHHBIX ¥ BOTHOO0- GGGGGCQa
PasHbIX ABVDKEHMIT PECHIYEK. Pr16a
> ... IVTaBa€eT B BOJI€ ITIOCPENCTBOM rpe6m/1. Beipgpa
» .. MEHsAET HallpaBjIeHMEe [BVDKEHUA IPU IOMOLIM TPYHRHBIX Bomomepka
/IABHYUKOB. Mopckoit exx
Nndysopus

> ... TIep€KaTbIBAETCA 10 THY BOLOEMA.

» ... IOBKO 0eraeT [0 OBEPXHOCTI BOJBL. Tydenbkn

3 © Hapucyii B Bije cXeMbI TPAaeKTOPHIO TePENBIDKEHNA B BOJe MIHIBHHA HA OCHOBE
U300 paKeHsI.
® Onumn ABVDKEHVA NIMTHTBYHA BO BpeMsA INIAaBaHWA.

4 . Ilepeyncau CXONCTBA M OTAMYMA MeX/Ty MIaBaHMEM MPeCHOBOXHOI popenn (A) u
oburarontero B Mopsx TyHua (b).
¢ BpInomHM CpaBHEHMNeE B BUJIE CXE€MBbI.

18]
°

Onuiu, MCNONb3ysA pasnM4YHble XYA0)KeCTBEHHbIE CPEeCTBA A3BIKA, NepelBILKEeHNe
O/IHOTO M3 oOMTaTeNell aKBapIyMa.

|O~

B mkorne 06bsABIeH KOHKYPC Ha JIY4IINMII aKBa-
puyM s kabusera 6uonornu. Ijia Toro 4ToOst
Yy4eHMKM MOI/IM HaOMIOfath 3a [JBIDKEHVEM
BOJ[HBIX >KMBOTHBIX, OBUIM IPHOOPETEHBI Yepe-
Iaxa, HeCKO/IbKO BUIOB aKBapMyMHBIX PbIOOK 1
MOJUIIOCKOB.

® IlogroToBp CBOII NPOEKT aKBapuyma [is
y4acTus B KOHKypce.
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* Xompba HCPCIIBH?KCHHC
¢ Hanbuexonsuiue MoCcpPeaCTBOM X0ab0bI
* KonbITHBIE 6 ©
T H Oera B Ha3eMHOH cpeje
* ber

Jl7ist Ha3eMHbIX >KMBOTHBIX XapaKTEPHBI Pa3/MYHbIE CIIOCOOBI MEPeIBIKEHIS:
xonp6a, IPBDKKH, /1a3aHbe, Oer 1 mon3anue (puc. 6), 0CHOBHBIM 113 KOTOPBIX SIB/IsET-
cq xoapoa.

Xonp0a
ber

Xoppba mpencTaBseT co60Il IBIDKe-
(LIS B0 HIIe TIPY IIOMOIIY IIOC/Ie0BATE/IbHBIX IIIaT0B
LTI SIRIDS Honsanue VI TIepeMelIeHNit Teta, CKOOPAMHMPOBAHHBIX Ta-
SO TIELL DS KM 06pa3oM, 4ToObI 00eCIeunTh paBHOBECHE TeNa.
Xo0vba Ha 08yx HO2ax XapaKTepHA I YeloBeKa U
ntun (Hampumep, cTpayca). Ecnmu cpaBHuTbh 07160y 1 Ger
JTazanbe YeloBeKa 1 CTPayca, TO MeX/y HUMI MHOTO 0011lero, HO eCTb 1
oTmnuusL. Beryuimit yenosex 6aaHCHpyeT PyKaMit, B TO BpeMs KaK
ITppDKOK KPBUIbSI CTpayca IVIOTHO IPIDKAThI K Temy. OH UX MCIONb3YeT TOMbKO

JUIS TIOBOPOTOB M OCTAHOBKIL. BO BpeMst X0fibObI 4e/I0BEK KacaeTcst II0BEPX-

Puc. 6 wocTu 3emu Bceii CTOIOIA, @ CTPAyC — TONMBKO KOHIMKAMI MaJIbLIEB.

[l71s1 Ha3eMHBIX MJIEKONUTAIOIINX XapaKTepHa X00b0a Ha uembvipex KOHeuHo-
cmsx. Hekotopsie yeTBepoHOrMe (Jomab, cobaka, KOpoBa u Jp.) BO BpeMs XOAbObI
OMMPAIOTCS HA 3eMITI0 ABYMs MU TPeMsI KOHEYHOCTAMM. [Ipy 9TOM MOC/Ie[0BaTeNbHOCTb
(0uepemHOCTD) [IBVDKEHIIT KOHEYHOCTEN BCET/Ia OffHA VI Ta JKe: JIeBas 3a/jHsAs KOHEYHOCTb,
7ieBast TepefHsIsl KOHEYHOCTD; [IpaBasi 3a/{Hsisi KOHEYHOCTD, IpaBasi MepeHss KOHeYHOCT.
Jlpyrue >XMBOTHBIE, KaK HAaIIpUMep MeiBelib, )XUpad, CTIOH, KOLIKA, JIeB 1 fip., IPOABUTAIOTCA
BIIEpE]I, BHICTAB/ISISI OHOBPEMEHHO CHAYa/Ia JIeBbIe, TIEPEHION 1 3a/IHIO0, & 3aTeM I [IPaBbIe
KOHEYHOCTI.

Cobaxka, KOIIIKa, Terapy 1 p. OMMPAITCS BO BpeMsl XO[bObI Ha MA/IbIIbI, U TO3TOMY MX
Ha3bIBAIOT Ma/abLexopsamyMu. Jlonrazp, 3e6pa, 6apaH, kabaH u fp. pu xofbpbe OMMparoT-
Cs1 TOTIbKO Ha KOHYMKM T1a/IblieB, KOTOPbIE 3aLIMIIeHbI KOIbITaM (KOMBITHBIE XVMBOTHBIE).
Miexonurarolye, KOTopble, IOAOOHO YeI0BeKY, MepeMeIalTCs, HaCTyIas BCeil CTOIOIL,
Ha3bIBAIOTCS CTOMOXOAAmMMI. K HIM OTHOCATCS MeBE/b, €X 1 [IP.




Xoznp6a HaCeKOMBIX, MIMEIOIIVX IIeCTb KOHEYHOCTEl, 3aK/II0YaeTCsA B IOC/IE0BaTeIbHBIX
Iarax IepBoi 1 TPeTbeil HOTY C OGHONM CTOPOHBI ¥ TPEThell — € IPOTUBOIIOIOXKHOIL.

Ber Taxoke BKIOYaeT B ce6s pas3IyHble COYETAHVIA ABVDKEHNUIT KOHEYHOCTEN )KBOTHOTO
¥ MOXKeT OBITh HECKOMBKVX TUIIOB: OT PBICH IO TaJIOMA. [asIom lomany — 30 Lelb HOCIel0-
BaTe/IbHBIX JBVDKEHWIl: OTTA/IKMBAHME OT 3eM/IV OJHOBPEMEHHO 00enMM 3aJHVMM KOHed-
HOCTAMM, 3aBJCaHl€ BBITSIHYTOTO TeJla )KMUBOTHOTO B BO3JyXe 1 Ipy3eM/IeHMe Ha 3eM/TI0 IpU
HOMOLIM NepENHNX UM 3aJJHUX KOHEYHOCTEl, 3aTeM HOBBIN TOMTYOK U T. 1.

[l Bcex KMBOTHBIX, AB/IAIMINXCA XOPOUIMMY OeTyHaMI, XapaKTepHbI CBOM 0COOEHHO-
CTI TaJIONA, HO €CTb 1 HEKOTOPbIE CXO[CTBA: He3HAUYNTEIbHAS OIIOPA Ha IIOBEPXHOCTD 3eMIIN,
IIVHHBIE ¥ TOHKME KOHEYHOCTIL.

6 4B
4A

3HaeTe /Y BB, YTO B PA3/IMUHbIX CUTYALUAX KOUIKA
IepeiBUTaeTCs O-Pa3sHOMY. B ofHuUX crydasx oHa
MOXKET IIepefIBUTATCS YepeRyromuMucs (1) 1y ckpe-
7 IJeHHBIMY IIIaramMi (2); B IPYIUX — OEXUT phIchio (3)
wiyt ranorioM (4 A u 4 B); pesko mpsiraert (5); 651cTpoO
KapabkaeTcst Ha iepeBo (6) MM OCTOPOXKHO KPaeTcs,
IIpecienysi CBOK0 XepTBy (7).

Hepetmcm/[ THUIIBI IEPEABIKEHNA JKITBOTHDIX, NPEACTABICHHDIC HA PUCYHKE.
Onmmmmn ABVDKEHMA Te€NA JKNBOTHBIX BO BpEM A NEPEIBVKEHNA.

2 © Coornecu crenpt (crpoka A) ¢ Ha3BaHMAMU >KUBOTHBIX, KOTOPHIM OHM HPUHA/IEXKAT
(crpoka B).

b: CBUHbBSA Jlomazmp Mensenb Bonk




3 ® [Ipupymaii 3aganue, aHaIOTMYHOE NIPEABIAYIIEMY, UL MATbIEXO X, KOIBITHBIX 1
CTOIOXOISAIINX KIBOTHBIX.

4 et Hepetmc;m CXO0ACTBA B IBVOKCHMAX co0aK 1 raseam Bo BpeMA Oera.

5. Pacnpepeny B rpyns o TpU MpeACTaBIeHHbIX HIDKe XKMBOTHBIX, UCIIONb3ys MHPOP-
MaIiI0 TEKCTA ypOKa.
® VKaXu KpUTepH, IO KOTOPBIM ThI CTPYNINIMPOBAT KNBOTHBIX.

CroH JleB Kupad
Jlomagp
Komka Mensenn
Cobaxka

6 ® Hanumm He6OIbLION PaccKas, B KOTOPOM OTpa3u 3HaUeHNe 0era B >KM3HI OJHOTO U3
>KUBOTHBIX, KOTOpPOe TeGe HpaBUTCS.
® (sarnmaBb pacckas.




Apyl‘ﬂe crnocoOmb1 ¢ Ippixok * Ilpusemnenne

* Tomryox ¢ ITonsanne
nepeaBuzKeHHUsA ¢ Ilepememenne o Jlazanbe
B Ha3eMHOHU cpeje Tea B MphikKe

MHorue XMBOTHBIE, TaKye KaK 3ailllbl, KEHIYPY, TATYLIKM, HEKOTOPbIe MBIIIN, Ca-
paHyYa, ABJIAITCSI XOPOLIMMY TIPBITYHAMY U MICTIONB3YIOT MPBDKKM J/1s1 TIepefBYKe-
HIA C OTHOTO MeCTa Ha JApyroe.

B or/mmame ot X0ab0b1, BO BpeMs IIPbDKKA TEJIO >KUBOTHOTO HAa HEKOTOPOE BPeMs OTPBIBA-
eTCA OT 3eM/IM VI HaXOANUTCS B BO3Z[yXe. DTO JOCTUTAETCS CHIBHBIM OTTA/IKMBAHVEM KIBOT-
HOTO 3aHUMI KOHEYHOCTSIMMU OT TOBEPXHOCTH 3EMIIIA.

I[IpbDKOK SABTIAETCS CIIOCOOOM OBICTPOTO MEpeABIDKEHNS 1 BKII0YaeT B cebs Tpyu arama:
TOMTYOK — IIPOJBIDKEHME Te/la KMBOTHOTO BIIEPe], OCPECTBOM OTTAIKMBAHNUSA 3aTHIMMU
KOHEYHOCTAMI; IepeMellieHNe (IIepeHoC) Tea B BO3AyXe 11 Mpu3eMIeHMe Ha 3eMIo (puc. 7).

Xoap6a

ber

HEPEABVKEHUE
HA3EMHBIX ITonzanme
JKMBOTHBIX

JIazanpe

IIpprKOR
Puc. 7

JKuBOTHBIE, Y KOTOPBIX KOHEYHOCTY OTCYTCTBYIOT, HE CIIOCOOHBI XOAMTb, IPBITaTh U
Oerarp. [I/1A HUX XapaKTepHBI Apyrye CIocoObl mepenBivkennA. Hampumep, yepsu un 3men
HepefiBUTAITCA MOM3aHMeM, HO IIPM 3TOM KaXK[blil U3 BUIOB II0/I3aeT I0-cBoeMy. [Joxe-
BOIT 9€pPBb IO/3ET 33 CYET MOCTIEN0BATENbHOIO COKPALIEHNA U Y/IMHEHNSA Te/la, ONMPAsACh Ha
HOYBY IeTVHKaMM (CIelMaTbHBIMY TOHKVMY BOJIOCKaMMY, PacIIO/IOKEHHBIMI Ha OPIOLIHOM
CTOpOHE Terna).

Y 3Melt Hab/MIOffaeTCA APYTOiL CIOCO6 MONM3aHNA — U3BMBAMMIICA. YTOODI IPOBUHY Th-
cA BIIepef], 3Mes U3T1baeT Teno, OMMpasAch Ha MOYBY IPU YellylikaMy Koxi. B ocHoe aToro

A
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M3AIIHOTO TePENBIDKEHNA JIKUT PaboTa MHOXECTBA MYCKY/IOB, TOYHO ) IIABHO IIePEHO-
cAmyx Teno 3Men. IlocneoBarenbHble COKpaIeHNsA M PaccIabneHys MBI IPOUCXOAAT OT
TOJIOBBI K XBOCTY.

Xorta y a6comoTHOr0 60/MBIIMHCTBA AMEPUI] €CTh HOTM, KOTOPbIE PACIONAraoTcs 1o 60-
KaM TeJIa, OHYU He TO3BOJIAIOT KMBOTHOMY HepeBUraThCsA IpM oMol Xoapobl. [loaTomy
AIIEPUIIBI TOI3AI0T 110 IIOBEPXHOCTY 3eM/I Iy TeM BOTHOOOPAa3HBIX M3TMOOB Te/la 1 XBOCTA.
KoHe4HOCTH IeTIAI0TCA KOTOTKAMM 3a MOBEPXHOCTD MOYBBI M CIOCOOCTBYIOT OBICTPOMY
IePe/IBIDKEHNIO ALIEPHIIBL.

Ocoboit hopmoit TTepeBIDKe A KIBOTHBIX AB/AETCA Ta3aHbe. B 9TOM crydae XuBoT-
Hoe (HarpyMep, 00e3bsAHa) eIIAeTCA KOHEYHOCTAMM 32 KaKYI0-/IM00 OIOpPY M HOATATMBALT
Tes0. 3aTeM, ONMPasACh 3aJHIMM KOHEYHOCTAMM, IPOABUTAeT Te/IO BIIeper U LeIIAeTcs 3a
HOBYIO OTIOpY.

Takum 06pa3oM, y Ha3eMHbIX KMBOTHBIX BCTPEUAIOTCA PasIMIHbIe CTIOCOODBI IepeIBIKe-
HIISL, YTO TO3BOJIACT VMM JTy4llle IPUCIOCOOUTBCA U CYIeCTBOBATD B 3TONI Cpefie.

H}I}I TOTO YTOOBI IepeaBuUraTbCA 1o Cyure,
MOp?fCU LEIVIAOTCA 3a 1€ K/IbIKaMI VI BEpXHUIMI
KOHEYHOCTAMI.

Hepetmc;m THUIIbI NEPEIBILKCHUA
6em<1/[, IIOKa3aHHbIC HA PUICYHKE.

2 ®  Onuim 3Tansl NEepEeNBILDKEHNA 33]7[113 IIPbIKKAaMM HA OCHOBE PUICYHKaA.




3 Hapucyit TpaekTopyio ABIDKEHUs 3MeM IO TpeM THIIaM IOBEPXHOCTH — Kope (A),
3epkany (B), mecky (B).
¢ TIpoxoMMeHTHPYIi BBIIIOTHEHHbIE TOOOI PUCYHKIL.

B

b

4_0 ITpoBenu sKCHepUMEHT MO M3YYeHUI0 mepenBIDKeHMss ymutku. ([Ins aroro Heo6xo-
JUMBI YIUTKA, CTEK/ISHHAA IVIACTUHA ¥ KAQIyCTHBII JTUCT. )
¢ CocraBp IUIaH 9KCIIEPUMEHTA.
¢ IIpencraBb pe3ynbTaThl IPOBEJEHHOIO IKCIIEPUMEHTA, YKa3aB:
v/ ¢hOpMYTHPOBAHHYIO ITUIIOTE3Y; v/ HaOmoeHns; v/ BBIBO[IDI.

5 ® Ha ocHoBe IIPENCTABICHHBIX HVMKE PUCYHKOB NEPEUNCIN CXOACTBA M OTINYNA MEXKTY
IIPBIKKOM JIATYIIKN M NPPDKKOM TYIIKaHYMKA.

o

Hammun pacckas Ha 1/2 cTpaHMIIbI 11 NOKAXKN B HEM, B 9eM J/IsA )KUBOTHBIX COCTOAT
MpeNMYIIecTBa NPbDKKA B CPABHEHU € XObOOIH.

|\l

CKopo B TBOJI HaCe/IeHHBII IIyHKT IIpMefieT epeBIKHON LUPK, U B TedeHMe 6 MecslleB
OyayT HaBaTh IpefcTaBIeHyss. MecTHO aiMMHMCTpalell 00bAB/IeH KOHKYPC Ha JIYYIINI
HPOEKT 00YCTPOIICTBA BO/IbePa /L1 00€3bsIH.

IIpenmoxxu cBOI MPOEKT AJIA yIaCTHsA B KOHKypce.

ITpencraBp cBOII IPOEKT M APTYMEHTHPYI CBOM NPeI0KEeHNA.

2.



¢ IBynorue © IIpbuKKM
>)KnBoTHbIe © CKONIb)KeHme Ile peABHKEHHE YEAOBEKA B

* Xompba e [TnaBanme
o Ber PA3AHYHBIX YCAOBHSAX CpeJbl

uw
YemoBek OTHOCUTCS K ABYHOI'MIM JKUBOTHbBIM, HpI/ICHOC06HeHHbIM K II€peBIIKE-

HIIO IOCPECTBOM XOABOBI. IIpu Xo1p0e IABIDKEeHNe KOHEYHOCTEN COIPOBOXK/AeTC
IIBIDKEHMEM TeJla M PYK UL HOAep)KaHus paBHOBecus. Kpome XofbOBI 4elloBeK MOXKeT Iie-
penBUraThcsi 6érom, CKOPOCTb KOTOPOTO HAMHOTO BbIIIe X0abObl. Bo Bpems 6era croma HOru
OmnyMpaeTcs Ha MOYBY ¢ 6onbIelt cuoit. HabmonaroTces u apyrue oTmmanTeIbHble 0COOHHO-
cry bera: IIMpYUHA 1I1aTa, HAK/IOH TeJIa, IBVDKEHNS PYK, IOCTIe0BaTeIbHOE IIepeMellieHlie HOT,
CI0C00 KOHTAKTA CTOIIBI C TIOBEPXHOCTBIO 3eMIIIA.

Hasbiku xoxgeHus u 6era 4enoBek mpuobperaer B panHeM feTcTBe. [lepBble niaru pede-
HOK JIe/IaeT Ha IIepBOM IOy XKM3HY, a 6eratb HauMHaeT K 2,5 rofiaM.

Kpome xozp0b1 1 6era 4esioBeKy CBOICTBEHHBI U APYTHe CIOCOODI IIepeBYOKEHYIS, HAIIPU-
Mep HPBDKKM. PasiuHble IPBDKKY BKTIOYAIOT OIpeie/ieHHbIe COYeTAHN ABVDKEHMII (puc. 8).

B crnopte cyijecTBYIOT pas/MuHble BUABI XOfbOBI, 6era U IPbDKKOB. B cekimsax 1o jer-
KOIT aT/IeTHKe Y yYaIuxcs popMUPYITCS IPpaBUIbHbIE HABBIKM (IIPYeMBbI) BBIIOTHEHVS 9TUX

N
Nl

Bopa IlouBa Jlenm

Puc. 8. HepeMemeHI/{e (TIOKOMOI_II/IH) 4€/I0BE€Ka B Pa3/IMIHbBIX YCIIOBUAX CPENIbl

- )3




croco6oB nepeaBioKeHns. CrefyeT OTMETUTD, YTO 3aHATUA CIIOPTOM (JIETKOI aT/NeTUKOIL, B
YaCTHOCTMU) He TOJIbKO YKPEIUIAIOT HEPBHYIO CHCTEMY, HO U CIIOCOOCTBYIOT PasBUTHUIO MBI-
LIEYHOI ¥ KOCTHOI CUCTEMBI.

B ompepeneHHBIX yCIOBMAX YeIOBEK MOXKET HEPEBUraThCsl OCPEACTBOM CKOMbXKEHIA.
Hanpumep, /151 mpeofoneHnst 60MbIINX PACCTOSHUI II0 3aCHOKEHHOMY IIPOCTPAHCTBY MC-
TIOTIB3YIOT JIBDKM, @ J7Is1 CKOIBKEHIS 110 JIbY — KOHbBKIL

Xox/IeHne Ha IbDKaX U KaTaHue Ha KOHbKaxX TpebyeT CIelManbHOI TIOTOTOBKY 1 HaBbI-
KOB TIepeMeIeHNA.

XopomIo 13BeCTHO, YTO 3aHATUSA JIBDKHBIMU BUJAMV CIOpTa M (PUIYPHBIM KaTaHMEM
O4YeHb 06/IATOTBOPHO BJIMSAIOT Ha 37I0POBbE Ue/NOBEKa, TaK KaK 3aKa/IAI0T BeChb OPraHU3M, I10-
BBILIAIOT CONPOTHUBIIAEMOCTh HEOMAronpuATHbIM (HaKTOpaM Cpefibl, COCOOCTBYIOT dusnde-
CKOMY Pa3BUTHUIO U IIOBBILIAIOT YMCTBEHHYIO CIOCOOHOCTD.

YenoBeK MOXET IePEIBUTaThCs 1 B IPYTUX CPeiaX, IOMIMO Ha3eMHOI1, HAlIPYMep B BOJ-
HOII cpefie. Bo BpeMs I/IaBaHus 4e/OBEK OCYIIECTB/IAET PSJl CUHXPOHHBIX BVDKEHMIT HOT U
PYK, COIIPOBOXKIaeMBbIX IepeMeleHeM Tena (puc. 8).

ITnaBanme 671ar0TBOPHO B/IVAET HA PACTYLIMIT OPTaHM3M IOAPOCTKA M 0COOEHHO PeKo-
MeH/[yeTCs B CTydae HapyLIeHWil (pyHKIVIil TI03BOHOYHIKA KaK ONOPHO-/IBUTaTeIbHOTO aIl-
napara (Harpumep, IIpy CKOINo3e).

[InaBaHue ABIACTCA ONHMM 13 HEMHOIMX BUJIOB CIIOPTA, KOTOPBIM PeOEHOK MOXKET 3a-
HUMATbCS C CAaMOTO PAaHHEro BO3pacTa — ¢ 2-3-X JIeT, a MHOTAA 1 paHblue. VI3BecTHO, 4TO
IUTaBaHMe TOBbIIIAET AIMEeTUT ¥ CHOCOOCTBYET XOPOIIEMY U CIIOKOHOMY CHY, YKpeIULsieT
VIMMYHUTET U Pa3BUBaeT IMOKOCTD.

Hapsapy ¢ pasBuTueM pasIM4HbIX IPYIII MBIIIL, IUTaBaHMe 671arOTBOPHO BINsAET Ha pa-
00Ty cepAlia U IETKUX, yIy4lIaeT KpoBooOpaiieHye. /IMEHHO O9TOMY I/IaBaHNe IPU3HAHO
OffHUM U3 Hanboslee O/Ie3HbIX BIIOB CIIOPTA. 3aHATH I/IaBaHUEM HOVYT TOIBKO Ha MOJIb-
3y TBOEMY pacTyIeMy OpraHU3MY U II03BOJIAT HAJJONTO COXPaHNUTD QM3MIECKOe 30POBbE I
YMCTBEHHYIO CIIOCOOHOCTD.

Hanmmmu B TeTpagy Ha3BAHUA BCEX c1oco6oB ABMKEHM A, KOTOPBIMH ThI IIO/Ib3y€IIbCA
B TECYCHME THA.

N

®  Omnmum JBVDKEHMS Tella BO BpeMs TBOETo U3TI00IEHHOTO CToco6a NmepeBIKeH .

3 ® Pemms maHHBIN pebyc, ThI y3Haelb cocoObI ABIDKeHN VloHema BO BpeMs WIPHI B

dyr6on.
1 s y T
.
JIOH
3) ,”r 4) K
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4 -

W

Haiigy, yntas mo ropmsoHTanyu, BepTUKAIM M JMArOHAaIM, Ha3BaHUA 7-MI BUJIOB
cropra.
ITepeuncnu crioco6bI MepegBILKEHMS, CIIONb3YyeMble B THX BIAX CIIOPTA.

A|B|®|Y|T|B|O|/I|U
K|P|O|[C|C|T|P|B|O
C|JI|A|1|O|M|H|BI|11
O|K|P|E|E(C|T|O|M
U|X|O|K|K|EX| A
K|{JI|A(B|T|O0|B|sd|3
X|[3|B|E|N|C|B|O|]T
II|I|A|B|AH|U|E|&
OI[M/A|[P|A|®|O|H

Bo Bpems1 x07b0BI UeMOBEK PasBUBaeT CKOPOCTh A0 5 KM/4ac.
Onpenenu 6e3 M3MepeHNUIT IpUMePHOE PACCTOSAHNE OT TBOETO OMa /10 IIKO/IBI.

® Vkaxn METO/bI pENIEHNA 3TOMN 3aJavuM 1 Ha30BUN lIO)Iy‘IeHHbIﬁ pe3ynbrar.

~
°

|oo

Kak 181 C€KCOTHEBHO no6npaembc;1 o mKonbr? KakoBbr IIpeNMynieCTBa IIpeoJOIECHNA
PACCTOAHMA 1O IIIKOIBI M M3 HIKO/IbI nemkom? Hamumm nx.

Hamumm 3ameTky Ha 1/2 crpaHUIbI MyOMUIMCTIYECKOTO XapaKTepa O PO IIaBaHUSA
B )KM3HU CeMMKITACCHUKA.

Bcro Hepierto 1ien1 cHer, 1 HaMer1o 6obiie cyrpo6ul. Bopja B pexe 3amepsia. [lan cobpacs
HaBeCTUTb 6A0YIIKY, KOTOpasi KUBET B COCEAHEM Cefle, PACIIOJIOXKEHHOM II0 Ty CTOPOHY
PeKu.

Kaxkune coBersl TbI 651 gan JIaHy, 4TOOBI OH 7IeTKO U GBICTPO KoOpancs go 6adynku?
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2. OnopHble CTPYKTypbI

Ilpucnocobrenusn

K IOAETY

uw

* Kpbuibsa ¢ [Tonbie KocTn

¢ Ilepna ° BosgymHbie MemKmn

¢ Ipynupie Mmpinnsl  © JKecTkie Kpbliba

¢ Ipysuna ¢ [lepenoHyarbie KPbUIbS

JKuBoTHble, ciocoOHbIe /eTaTh, 00/1a/jAI0T PAa3TNYHBIMK NIPUCIOCOOTEHIAMI K
nonery. Hanpumep, y nmuuy, B Xofie 3BOIOLNY TlepefHIIe KOHEYHOCT Ipeobpa3oBa-
JNIACh B KPBUIbA, COCTOAIYE U3 KOCTEN, MBIIIIL] M TIEPbEB.

ITeppa npepcTaBAoT CO60J poropble 06pa3oBaHA, KOTOPble OYeHb /MACTIYHBI I CIIO-
COOHBI IBUTATbCA B Pa3/IMYHBIX HallpaBjIeHyAX. [Ipy B3Maxe KpbUIbSMI IIepbst 00pasyloT He-
IPOHMI[AEMYIO [/I1 BO3/lyXa MPErpajy, a KOIja KPblIbs ONYCKAIOTCA, OHM CK/Ia/ibIBAIOTCA U
PacIronaraTcs OHO 3a APYIUM, II03BO/IAA BO3AYXY CBOOOHO IIMPKYIMPOBATH MEXKTY HUMIL

Pasmryaior Tpy THIIA IepbeB: KOHTYPHBIE, MaXOBble 1 IyXoBble (puc. 9). Ocoboe pacmono-

A A
KonewHocTs ¢ pe-

AYLMPOBAHHBIMMI
ManbliaMin

MaxosBoe
nepo

KonrypHoe

mepo

A

ITpepnneune
(papmanbhas 1
U JIOKTeBas 2
KOCTH) 2

¥

Kpbino

ITnevo (meve-
Bas KOWCTb 3)

Bosgymmnbie
MEIIKN

ITonas KocTh

Kunp

Ipynuna

Puc. 9. CrpyKkTypbl, afanTMPOBaHHbIE

K IIOZIETY, y IITUL
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KeHIe TIepbeB Ha Tejle MTHUIBI IIPU-
HaeT eMy obtekaemyto popmy. [lepps
IPUBOJATCA B ABVDKEHME MBIIIIIAMI,
CaMbIMM PasBUTBIMM MX KOTOPBIX
ABJIAIOTCA TPyAHBbIe MbIMIBL. OHM
IPUKPEIUIAIOTCA OJHUM KOHILOM K
KWIIO U TPY/IMHE, & IPYTUM — K IITe-
4eBOJ KOCTY KpbLJIa.

CxeseT ITHUI[ OYEHb JIETKMNIL, HO
B TO )K€ BpeMs MPOYHbLL. ITO JHO-
CTUTaeTCA 3a CYeT TOro, 4TO MHO-
Tie KOCTM BHYTpH mojble. [loaTomy
OHJ Ha3bIBAIOTCS MOMBIMU KOCTAMI
(puc. 9). Kpome Toro, y mrui ecrb
BO3JyIIHbIe MEIIKNM — CIIel[a/ib-
Hble 00pa30BaHMA IBIXaTeNbHON CH-
CTEMBI, IPUCIIOCOO/IEHHBIE K HOTIETY.

Y nemyuux mviuieti Kpblibs 06-
Pa3oBaHbl TOHKVMM KO>KHBIMU MeM-
OpaHamy (IIeperoHKaMy), HATAHY-
TBIMJ MeX[Y BepXHMUMH, HVDKHIMMU
KOHeYHOCTAMU U XBocToM (puc. 10).
Mpimpl, yYacTByoIMe B IOTIe-
Te (IpysHasg MYCKyIaTypa), O4YeHb
cuabHble. OHU KpemATCA C OfHOM
CTOPOHBI K KW (CPeVHHBI BBI-
CTYIN) U TPYAMHE, a C JAPYroil — K
I/IEYEBOI KOCTI.




I'pynuna [Tnewo
[Tanbibt

Tonkas
MeMOpaHa
XBOCT

Puc. 10. CTpyKTypbl, ajlaiTMpOBaHHbIE K TIONETY, Y TeTYYUX MBbIIIel

Y Hacexombix KPbUIbsl IPEICTABAIOT COOOI IACTIHYATBIE BBIPOCTHI MOKPOBOB 1 SBJISI-
I0TCS TIPUJATKAMM TYIOBMINA. B TMIMYHBIX CTy4asX y HACEKOMBIX IO IBe Mapbl KPbUIbEB.
Y psapa HaceKoMbIX (6a604Ky, IYe/IbI) KPbIIbs OYeHb TOHKNUE U MepemoHYaThie, Y JPYIuX
(MaICKMit XYK, XYK-O/leHb) Hapy>KHble KPbUIbs (HAKPBUIbA) OYeHb JKECTKIUE U TONCTHIE.
ToHkue, XpynKue 1 Ipo3pavHble KPbUIbs 6a00ueK MOAeP)KUBAIOTCS MHOTOUIC/IeHHBIMMU X1~
TUHOBBIMY X1tKamu (puc. 11). HekoTopble HaceKOMBbIe IMEIOT TONBKO OfHY Iapy KpbUIbeB
(HanpyuMep, MyXu), @ APyTue U BOBCE UX JIMIIEHBI (K/IOIIBI).

[pynHBIe MBINIIBI, 3a/1€/ICTBOBAHHbIE B IOJIETE, CIIOCOOCTBYIOT TaKVMM JIBVDKEHMAM, KaK
HOJHATHE, OIIyCKaHMe V1 PACKPBITIIE KPBUIbEB.

A b [Tepenonyarsrie
KPBUIbA
/ B

‘ . XurnHosble
KWIKN

Kecrkue
KpBUIbA

[TepenoHyaTbie KpblibA

Puc. 11. CTpyKTypbl, alaITUPOBAHHbIE K IIO/IETY, Y HACEKOMBIX

Bec B3pocroit 0cobu koponesckozo anvbam-
poca MOXeT JOCTUTaTh 11-Tu KT, a ero ckemer
IIpY 3TOM BecuT Bcero 120-150 r.

Iepeyuciu npucnocodneHns
OTHIL K TIOTIETy.
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1)

2)

n
°

PasragaB pe6yc, ThI y3Haelllb Ha3BaHVA HEKOTOPBIX MPUCIIOCOOIEHMIT K ITO/TETY y HTHIL.

3)

4)

A b

CCGCGGGGGGGGGGGGGGAGAGGa

Kpbinb4 omyckarTca Kpbinbsa nogpiMaTCca

Paccmotpu pucy-

HOK CIpaBa I

ONMINY ABVDKEHNA

nepbeB BO BpeM:

Mallyliero noaera A b

OTHL,

VKasKI 3HAYM- Hampasnenne  [IBwkenue  Hampasnenue BpaIlcHUA

MOCTD JAHHOTO BO3YLIHOT'O KPbITIbeB IIEPDBEB IO AENCTBUEM

T T— IIOTOKA TaBjleHNA Bo3fyxa. Bosmyx
MOXKeT LUPKY/INPOBATh MEXJY
HepbAMU

IIpoBenyu 9KCIIepUMEHT, B pe3y/IbTaTe KOTOPOIO KOKaXKV HEIPOHULAEMOCTH Mepa st
Bospyxa. [l1s aToro:

a) IoMecCTH CBeYy B CTaKaH; 6) 3axru cBevy;

B) HAKPOJI CTAaKaH IEPhAMUL.

IIpeacraBb pesynbTaThl HAOMIOXEHNIT, YKa3aB:

a) cpopMynTMpPOBaHHYIO TUIIOTE3Y; 6) pe3ynbTATHI IKCIIEPIMEHTA;

B) BbIBOJIbI.

IIpoananusnpoBaB pacnonoXKeHHBII HIDKE PUCYHOK, NepedicIn OTANYIUA MEeXTy
KpbUIbSIMY NITUIIbI U 7IETyYell MBI,
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6 ® Ha cxemax (A, b u B) noka3aHbl pa3/In4HbIe MOTOXKEHISI KPbUIbeB HACEKOMBIX.
¢ Jlonomnu cxeMy B oTCyTCTBYIOIIMI 3/T€eMEHTAMI.
® AprymeHTHPYIi CBOIi OTBeT.

A

B B
|
|
|

U
|
|

7 o Pacnpeneny n3o6pa’keHHBIX HYKe HACEKOMBIX IO TPYIIIIaM.
® YKa)Xy KpUTepHuit, 10 KOTOPOMY ThI pacrpeeniT HaCeKOMbIX.

Ba6ouka-MoHapx Boxps kopoBka

JKyk-onenp

8 - IIpuBeny apryMeHT B ONb3Y CAEAYIONIETO YTBEPKAeHIL:
Ilonoxenue kpoinves onpedensem spdekmueHocmv NOnema y nepenemuvx Hmuy,

* Bomubie >KNBOTHBIE
e TuppoguHammyeckas H pﬂCﬂOCOﬁJ\elelﬂ
(o6Texaemas) ¢popma Tena K NepeJBHKEeHHIO
¢ IlmaBHMKI
* [InaBaTenbHbIIL y3BIPH Y BOAHDbIX ZKHBOTHbDIX
w

JKuBoTHbI€, IpoOBOAsAIIIEe OOMBIIYI0 YACTh SKU3HY B BOJIE, HA3BIBAIOTCS BOHBI-

mu. [l 06MTaHNs B BOJHON Cpefie Y HUX eCTb CIieliya/ibHble OpraHbl ¥ IPUCIIOCO-
onenns (puc. 12). Hanpumep, ppIObI m1aBatoT 61arofaps IMAPOANHAMUYECKOI (BepeTeHo-
o6pasHoit) popme Tema. Kpome Toro, Te10 pbI6 MOKPHITO Yelryelt U CIU3bI0, YTO CHOCOOCTBY-

y |
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eT CKOJIbXeHMI0 B Bofie. O0sA3aTe/IbHBIMM CTPYKTYPaMU pblO ABIAITCA IITABHUKM, IPUBO-
[VIMbIe B IBVDKEHME MBIIIIIAMI, 0COOEHHO XOPOIIO Pa3BUTBHIMY B 0OIACTI XBOCTA.

PbIOBI IMEIOT MTapHBbIe U HellapHble IVIABHMKY. K MapHBIM IUIaBHUKAM OTHOCAT TPYAHbIE 1
OpIoLIHbIe TIABHUKM, K HeIAPHBIM — CIIVIHHOJA, aHA/IBHBII 1 XBOCTOBOII ITaBHMKY. [TapHbIe
IVIABHMKM VIMEIOT CXOffHOe cTpoeHye. OHM COCTOAT U3 KEeCTKUX KOCTHBIX CTPYKTYP, IPUKpe-
IIEHHBIX K CKeJIeTY PbIOBL, ¥ TOHKUX KO>KVCTBIX 0OpasoBanuit (puc. 12 6). [ItaBHMKY crry>kaT
JULA IOAIepyKaHMA PaBHOBECHUA Te/la, CMEHBI HallpaB/IeHNS ABVDKEHNA Y TOPMOXKEHVIA PBIOBL.
HemnapHble IIaBHUKN — 3TO KOXKJCTBIE BBIPOCTDI, OMPAIOLINECS Ha KOCTHbIE TIIABHUKOBbIE
JIy4M U CIIOCOOHbIE PACKPBIBAThCA U 3aKPBIBATBCA MOZOOHO Beepy. VX porb 3aKIoyaeTcs B
HOZIfiep)KaHMM TPAEKTOPUY IBVYDKEHNS, KOOPAMHALMM TIepeBOPaYMBaHUA B BOJie ¥ IOBOPO-
TOB. XBOCTOBOJT INTABHMK OTBEYAET 3a OBICTPOE IIPOJBIDKEHIE PBIObI BIIEPes] M PE3KYI0 CMEHY
HaIIpaB/ICHIA.

BakHas posib B CHOCOOHOCTY MEPEABUTAThCS B BOJHOI TOIIIE TIPUHA/IOKNUT CIIELNa/Ib-
HOMY TM/JPOCTATYeCKOMY OpraHy — IUIABaTeIbHOMY Iy3bIpIo. [Ipy HAaIONHEHNN My3bIps
BO3/[yXOM IUIOTHOCTD Te/la yMEHbIIAETCs, U PbIOa JIETKO BCIUIBIBAET HA IIOBEPXHOCTD BOJ0€-
Ma. Yia/ieHue BO3/jyXa 13 IIaBaTe/IbHOTO ITy3bIPs IPUBOANUT K yBEMMYEHIIO IVIOTHOCTH Tea,
9TO HEOOXOMVIMO /IS OIyCKaHMsA (IIOrPy>KeHMs) pbIObI Ha ITyOUHY.

Y HekoTOpBIX pbI6 (Hampumep, yrpsi) MO3BOHOYHUK OYEHDb TMOKMIL, YTO YPEe3BBIYAITHO
BaXHO JUIA obecIedeHns BOMHOOOPA3HbIX ABIDKEHWII Tenma. Y ApYrux (Hampumep, TYHIA),
TI03BOHOYHBII CTOMO )KECTKMIA, 2 XBOCTOBOJ INTABHMK CU/TIBHO PA3BUT.

Xopomummy II0BLjaMM ABJIAIOTCSA U BOJHbIE Yepernaxy. KoHedHOCTI Y HMX HAMHOTO upe,
a Ia/IbIIbl COEMIVIHEHDI IIEPETIOHKOI 1 06pasyoT cBoeobpasHble N1acThl. IlepenHne KoHEYHO-
CTU JJIVHHee 1 00ecrednBaloT IPOABIDKEHNE YeperaXil BIepey], B TO BpeMs KaK 3aJH1e KO-
HeYHOCTH KOpOye 1 CTy>KaT [/ CMeHbI HAIIPAB/IeHA IBVDKCHIIA.

Y Ipyrux BOZHBIX KMBOTHBIX (KaIlajoTa, KUTA, AeNbPUHA) eCTb XOPOIIO Pa3BUThII XBO-
CTOBOII T/IABHUK, KOTOPBII PACIONIaraeTcsi B TOPM30HTATbHOM MOTIOXKEHNN U 00ecIeuBaeT
IBYDKEHME 110 BePTUKAIN. B XoJe AINTeNIbHOI 9BOMIOLNY NepeHIie KOHEYHOCTH STUX XKMI-
BOTHBIX TPaHCHOPMUPOBATINCH B TIABHMKI,  3a]IHJe KOHEYHOCTH aTpOpUpPOBAINCh.

BOJHBIE JKUBOTHDBIE

IIpucnoco6nenus
o ruppopvHamMudeckas (obrexaemas) popma Tena;
e Ha/IM4yle IJIaBHUKOB,
o CIIENMANM3aIys IIABHUKOB [/ IPOJBIDKEHNS BIIEPE] I CMEHBI HATIPAB/IEHNA.

Puc. 12
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B BepxHHUX CII0sAX MOpeil U OKeaHOB OOUTAeT polba-nemyx.
HasbiBaeTcst OHa Tak IOTOMY, 4TO €€ MepefHue TIABHUKY XOPOLIO
PasBUTBI 11 00pasyioT cBoeobOpasHble KpbUIbsl. B ciydae omacHoCTH
9TU PBIOBI PE3KO ¥ OBICTPO OBIOT XBOCTOBBIM IITABHIKOM IO BOJiE It
B3/IETAIOT HaJj IIOBEPXHOCTHIO BOZBL. 3aTeM OHU PACKPBIBAIOT CBOU
«KPBIIbA-IIABHUKI» U KaKOe-TO BpeMs IUIAHUPYIOT HaJ BOXOIL.
HexoTopbiM 13 pbI6-IIETYXOB YAAETCS IPOTIETETh TAKVIM 00pasoM K0
400 M, NOFHMMAACD Ha BBICOTY /10 5—6 M HaJ| MIOBEPXHOCTHIO BOJIBL.
Mopcxue uepenaxu GOIBIIYI0 YaCTh XXM3HYU MPOBOAAT B BOTE,
a Ha CYUIY BBIXOAST TONBKO [ TOTO, YTOOBI OTIOXUTH siflia
B CIeI[ajIbHBIE SIMKY B II€CKe, KOTOpble OHM IPefBAPUTENBHO
BBIKAIIBIBAIOT 3aH/MI KOHEYHOCTSIMIL.
?

Ilepeuncmu cTpykTypHI,
NPHCHOCOO/IeHHbIE K
IJIaBaHUIO Yy M306pa-
JKeHHOJ Ha PUCYHKe
cripaBa pbIObI.

Vkaxu GpyHKIMU Kaxmoi
U3 IlepevNcIeHHbIX

CTPYKTYPp.

N
°

Bruymm B KneTku 6-TM pAAoOB cleBa OYKBBI U3 KBaf[paTMKOB crpasa. Crpymnmpyit
UX TaKMM 00pasoM, YTOOBI 110 TOPU3OHTATY IPOYUTATh HA3BAHNA HEKOTOPbIX IPU-
Crioco6eHuIl K NepeBIDKEHII0 B BOTHOI cpefie.

w
°

ITo nadpopmanuy yyeGHNKA M PUCYHKaM
COCTaBb y4eOHYI0 KapTOYKy, B KOTOPOIL
HOKOKM OCOOEHHOCTHM CTPYKTYp TYHIA
(A) n yrps (b), npucnoco0n1eHHbIX K IIa-
BaHMIO.

2. OrnopHble CTPYKTYpbI




4_‘ ITepeunciu cxopcTBa M OTIN-
¥ MEKAY IUTABHIKAMI [eNb-
¢uHa (A) 1 MOpPCKOIT Yepenaxu
(B), n300pakeHHBIMH Ha PH-
CYHKe CIpaBa.

¢ IlpenmcraBb pe3ynbTaThl
CpaBHEHI B BUJIe CXEMBI.

Ilepeunciu cxoacrBa u OT-
INYNA MEXAY CTPYKTypamu,
U300pa>KeHHbIMU Ha PUCYH-
Ke cTeBa.

IIpencraBp pesynbTaThI
CpaBHeHU: B BIjie CXeMBI.

CnyHHOI MIaBHUK ['pynHOI I/TaBHUK

6_0 IIpopeMOHCTPUPYIT IKCIIEPUMEHTANBHBIM IyTeM PONIb INIABHUKOB B MePEIBIDKEH N
po16. Vicrionb3yii I 9TOro OfHY aKBapUYMHYIO PBIOKY, OMHT M/TH Map/IIO ¥ HeOONMbIIYIO
HOLIEYKY pasMepoM [0 2 cM>.

® Vkaxm:
a) chopmynnpoBanHyo runoresy;  6) pesyibTarsl HaGMIOKEHNIT;  B) BHIBOJBL.

7 B uxone o6wssen KOHKYPC Ha JIydlllee CTUXOTBOPEHHeE.
¢ Co4MHM CTUXOTBOpPEHIIE II0 TeME JAHHOTO YPOKa, MCIOIb3ys N3y4eHHbIN MaTepHall.
® (OsarnaBb CBO€ CTUXOTBOPEHIE.

° Me)l(ﬂall])ueBaﬂ KOXXHasAa
Ilpucnocobrenns x nepeaBuzke- nepenonxa

HMIO Y NOAYBOJHBIX KHBOTHBIX COKPAllieHIeE MbILL
® Paccnabmenie MbIIIIIy

[TonmyBozHbIe )KMBOTHBIE OO/TA/IAI0T IPUCIIOCOOIEHNAMI /IS TIePeBIDKEHMS KaK
B BoJie, Tak ¥ 1o cyme (puc. 13). Hanpumep, manbLbl 3afHNX KOHEYHOCTEI Y HUX
CO€[JMHEHDI TOHKOI YIIPYTIOii MEeXKIaAbIeBOi IePeIOHKOI.

Y JATyIIKY ecTb ABe apbl KOHEYHOCTENL, IPUCIIOCOOTIEHHbIE K IIaBaHNIO B BOJiE U IPBIXK-
KaM Ha Cyle. 3aJjHue KOHeYHOCTH JJINHHbIE, B Bujie OYKBbI Z. OHM IPUCIIOCOOIEHDI K TI/IaBa-
HUIO ¥ TIPBDKKAM Ha cyile. JIATyIKy MOTyT ITaBaTh KaK MEJITIEHHO, TepeBUras BCeMM 4-MsA
KOHEYHOCTSAM, TaK 11 OBICTPO, MCIIONb3YA /I 9TOTO, B OCHOBHOM, 3a/jHIe KOHEYHOCTH. bbI-
CTpoOe IepefIBIDKEHNE B BOJie JIATYIIEK OCYIIeCTB/IACTCA 61arofapsl MOIIHBIM TOMYKAM 3af-
HMX JIall ¢ IJIaBaTe/IbHBIMMU IlepernoHKamu. KpoMe Toro, 3ajjHue KOHEYHOCTH MMEKT Ooree
PasBUTYI0 MYCKYIATyPy, 10 CPABHEHUIO C NIE€PEHIMM, a MX MBILILbI IIPUKPEIIEHDI K IBYM
npueraroyM KoctsiM. CokpaleHne 1 paccimadneHye MILII, IPYBOJNT B IBYDKEHVIE KOCTI
1 obecriednBaeT MepeBIDKEHIE Tela JIATYILIKIL
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JIpyruM mpuMepoM UCKYCHOTO II0BI[A SIBJISIETCS TIONEHb, KOTOPBII Ype3BbIYaiiHO OBICTPO
IIaBaeT 1 JIOBKO HBIpsieT Ormarofapsi 0coboit popme Tena 1 0cO6eHHOCTAM CKereTa. Teo ero
BepeTeHOBUHOI (HOPMBI ITOJ0OHO TOpIIefie ¥ ITOKPBITO KOPOTKOI 1IepCThI0. I103BOHOYHBII
CTOJIO OYEeHDb TOHKMII U TIO3BOJIAET TeNTy /IerKo uarubarbes. CrumoleHHas (opMa roloBbl CIo-
c06CTBYeT OBICTPOMY MOTPYXKEHNIO, @ TONCTBII C/I0J TOAKOXKHOTO >KIPa CHIDKAET YETbHBII
Bec Tejla ¥ o6/ierdaeT raBaHme (B 4aCTHOCTY, BCIUIbITHE). KOHEUHOCTH THOTIEHEI! € TTeperoH-
KaMI MeXJy Ia/bliaMy IIpe0OpasoBaHbl B IACTBI U CTY)KAT [Ls IUIABAHIIS, IPIYeM IepefiHIie
JIACTBI Y HUX JEMCTBYIOT KaK Bec/a, a 3a/lHe — KaK pyib. [IanbLbl mepefiHNX KOHEYHOCTEN
He COe/ITHEHBI MeXTy COO0II U CTIOCOOHBI Pa3ABUIaThCS U CKIAIBIBATHCS BO BpeMs OBICTPOTo
IPOABIDKEHNA B BOJie. 3a/jHMe KOHEYHOCTI PACIUIIONIECHBI ¥ PAacIIoNaralTca 6/113Ko Apyr K
APYry B XBOCTOBOJI YaCTH TeJIa.

Cpeny BOJOIUIABAIOIVX TITUL YEMIIIOHOM ABJIAETCA IMHIBYMH. Ero KOpoTKme KpbUIbs
uMeIT GopMy Bec/ta 1 CTy)KaT ITABHBIM OPTaHOM IIPOJBIDKEHNS B BOJIE.

HecMoTps Ha TO, 4TO KM3HD HOTYBOSHBIX )KMBOTHBIX TECHO CBSI3aHA C BOJOJI, OHU He
yTepsUIM HOTTHOCTBIO KOHTAKTOB C CYIIEi, TaK KaK BBIHY)K/IEHbI TOKMATb BOAY A/IA OTAbIXA U
CHA, Pa3MHOXXEHV VI IMHbKY, CIIACEHMA U YKPBITHA.

ITOTYBOOHBIE JKIBOTHBIE
ITpucnoco6nenns ITpucnoco6nenns
* 3a]{He KOHEYHOCTY J/IVHHDbIE, B Bujie OYKBBI Z, e IlepefjHIe KOHEYHOCTH IPe0OpasoBaHbl
JIMEIOT XOPOLIO PAa3BUTYI0 MYCKY/IATYPY; B acTsl (B popme Becna);
o [TA/IBLIBI COEMMHEHbI IEPETIOHKOIL. * 33/IHJle KOHEYHOCTI PACIIONIOXKEHbI Ha

3aJHEM KOHIIE TeJIa.

Puc. 13
¢

Bo BpeMs TN TeNbHBIX My TEIeCTBIIA 10 TPOCTO-
paM OKeaHa MOPCKUe KOMUKY MHTEPECHBIM 00pa3oM
CIIAT — VX TEJIO U BBITAHYTHIE 3aIHIEe KOHEYHOCTH
IIOTPy>KEHBI B BOJY, a IIEpPe/jHIE TACTDI BLICTAB/IEHDI
BBepX, HaJl IOBEPXHOCTDHIO BOZBL.

y
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Haueptu B Terpagu
QHATIOTMYHYIO
TaGIMIy ¥ 3aIIOTHN
ee, MONb3ysCh MHPOP-
Manueii yqeGHIKa

(c. 32-33) u pucyn-

KaMu crpaBa. anpa Bo6p

HasBanue >XMBOTHOTO CrpyKTypHBIe IPICIOCOOTEHN K ITTABAHIIO

Jlarymka

[Inarsun

Tronenn

Brigpa

bobp

2

W

© BpIMOTHM BMECTO BOIPOCUTENHHOTO 3HAKa COOTBETCTBYOIIIIT PUCYHOK (B TeTpaj).
¢ Ha ocHoBe pyCYyHKa ONMINN JBIDKEHNA IATYIIKY, ICTIONb3YS A1 9TOTO CIeAyIolye

C10Ba ! BbIpaKeHMA:

MON4OK, MbludeuHOe COKpaujeHue, 3ao0HuUe
KOHEUHOCMU, NANbUbl COEOUHEHbl KOMHBIMU
nepenoHKamu, npoosuxerue, Ovicmpoe nia-
saHue.

)

Pemmn xpoccsopa.
BuncaB B KIETKN HIDKHETO psAfa BMeCTO IMQP cOOTBeTCIByIomMe OYKBBI, ThI
NpOoYNTaellb Ha3BaHMe OJHOTO M3 BIIOB YIIACTbIX TIONEHEIA.

CCGCGGGAGGGGGGLGAGGGGGGEGGEGAEGEGGEGGaGaGaEa

leo == -~ - fe

A - ,Bec/Ia IUMHIBUHA .

b - KoHe4yHOCTH, NTpaOLINe OCHOBHYIO POTIb B IIEPeBN-

JKEHUI JIATYIIKA B BOJE.
13| 14| 15| 16| 17| 18] 19

B - ¢opma Tena TIoNeHA.

20] 21| 22| 23| 24| 25| 26 27| 28| T - yBeMuMBaeT IION[A/Ib TOBEPXHOCTH KUCTL.
29| 30| 31 I - gem ero 607Iblie, TeM TeJIO TIO/IEHS Jlerde.

32| 33] 34 35| 36| E - 10, B0 4TO I1peobpa3oBaHbl KOHEYHOCTH MOPIXKa.

4 ® JlogroroBb MOCTEp WIN HAIMAAHBIN IVIAKAT, B KOTOPOM OTpa3y pasIN4yHble MPHUCIIO-

A
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5 . Hapucynxkax cipaBa u300paskeHbl

mepegHNe KOHeYHOCTH Kuta (a),

nuHrBuHa (6) M MOPCKOIiT 4yepe- a

maxu (8). B
W cxmoun nuirHee n3oodpakeHue.

AprymeHTUPYIi CBOII BBIOOP.

® JIcnonn3ysa mMeradopbl U Apyrie o6pasHble CPeCcTBA, HANMIIN IyOMUIMICTIIECKYI0
3aMeTKY O IIOTYBOJHOM >KMBOTHOM, KOTOpOe Tebe HpaBuTCs 60/ee IPyTux.
ITpupymaii cooTBeTCTBYIONLIEE 3aTIABHE.

~
°

IIpuBeny apryMeHT B O/Ib3Y CIEAYIOLIETO YTBEPKIEHIL:

CnocobHOCMb NOYBOOHBIX HUBOMHDIX Nepedsuamvcs 6 08YX cpedax uzpaem 6axHyH
POTb 6 UX HUSHU.

* ITnevo ° CycraB

o Tpenmreune sXpmm Ilpucnocobaenns x nepe-

'g"c“’ '2‘”‘3‘“‘ ABHIKEHHIO Y HAa3€MHbIX

*begpo ° Cyxoxxunne

o ToneHp *KHBOTHbBIX H YeAOBeEKa
w

IlepenBirKeHne Ha3eMHBIX )KMBOTHBIX BO3MOYKHO O/1arofiapsi 0COOEHHOCTAM MX

CKeZleTa ¥ CIeNManu3MpOBaHHbIM CTPYKTypaMm (puc. 14 6). Tak, y 6omplmHCTBa Ha-

3eMHbIX TO3BOHOYHBIX KOHEYHOCTH COCTOAT 13 Tpex oTfenos. K oThenam nepegHux KoHed-

HOCTe! (y YeloBeKa 3T0 BepXHIie KOHEYHOCTH) OTHOCATCA N/IeY0, Mpenedbe i KUCTh, 3 OT-
fientaM 3ajiHeit ([I/1S1 4eloBeKa COOTBETCTBEHHO

HIDKHIE) KOHEYHOCTH — Oenpo, roneHp u CHHOBMAE- — Mbima

croma. Hast 0607109Ka \
TBepocTb 1 MPOYHOCTH KOHEYHOCTe 3a-
BYICUT OT Hanmmuus Kocrteit. Koctn coennHeHsl CuHoBnanbHas

IPYT C PYTOM CYCTaBaMM — IIOfIBYDKHBIMM KIAKOCTD
COYIEHEHUSIMY, KOTOPbIE TTO3BOJISIIOT MM CO- CycraBHas — —Xpm
BepIIaTh ABVYKEHMNS B Pa3HbIX HAIIPABICHUAX. Karcyna

[IoBepXHOCTY B3aMMOMEICTBYIOINX KO- — Cyxoxunne
crel cycTaBoB (puc. 14 a) MOKPHITHI XPAILIOM, C
a caM CyCTaB 3aK/IIOYeH B CBOEOOpasHYIO Cesska yeras

KAICYNy, KJIeTK! KOTOPOII BBIAENAIT CUHO-
suanvhyio suokocmv. XKnpgkocTp obmerdaer
CKOJIb>KEHIe TOBEPXHOCTel KocTelt 1 nutaeT Xpsi. KocTu B cycTaBax KpemnATcs BOIOKHAMU
COEJVHUTEIBHOI TKaH! — CBASKAMI. K KOCTAM KPeIATCs MBIIILIBL, M OCYIeCTB/IACTCS 9TO
IIpY TIOMOLIY KOHIIEBBIX YYaCTKOB MBIIIL, KOTOPbIe Ha3bIBAKTCA CYXOKWIMAMMU. MbIIIIIb!
HPUBOJAT B JIBVDKEHME KOCTY O/1aroiapsi CBOeil ClloOCOOHOCTI COKPAIATBCS U PaccmabmaTh-
cs1. IIpyt coxpalileHuy [/IVHA MBIIIL] YMEHbIIAETCsI,  IPU paccIabIeHnn — yBeTUInBaeTCs.
Bo BpeMs1 COKpaILeHNIsT MBIIIIA TSHET KOCTh, K KOTOPOIT OHA IPUKPEIIeHa.

Puc. 14 a. Crpoenmue cycrasa
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Kak npaBuo, y ’KMBOTHBIX 11 4elI0BEKa, NTepeIBUTAIONINXCA TOCPENCTBOM KOHEYHOCTEI,
JUIVHA TIepefHMX (BepXHNX y 4elloBeKa) KOHEYHOCTell paBHA JIMHe 3afHNX (HIDKHMX Y de-
JI0B€Ka) KOHEYHOCTeN. Y >KMBOTHBIX, KOTOpbIE IIepeIBUTAIOTCSA MPBDKKAMM, 3aHIe KOHed-
HOCTM JuHHee nepenHux. OT/iensl 3ajHeil KOHeYHOCTH (Oefpo, To/eHb, CTONA) IPYMEPHO
OJIMHAKOBBIX Pa3MepOB, 1 MX MBIIIIIbI XOPOLIO PAa3BUTHL. B coCTOAHNM TTOKOA 3a/jH1€ KOHEY-
HOCTY )KMBOTHBIX PacIO/NaraloTcs B Buje OYKBBI Z.

Y 1on3aoIyx >KMBOTHBIX (HaIpyMep, 3Meit) 0CO0YI0 POJIb B IepeBIDKEHUN UTPAET CKeTIeT
TY/IOBMIIA, COCTOALINIT 13 MTO3BOHOYHOTO CTO/MOA U NMPUKpEIUIEHHBIX K HeMmy pebep. [To3Bo-
HOYHUK Y 3MeJl TMOKWIA, JIVMHHBIA ¥ OYeHb MOJBIDKHBIN. Barogapss oTCyTCTBUIO IPYy/VHBI
pebpa KpersATcs IOfBIKHO U MOTYT PacCXOAMTBLCSA B CTOPOHBL. B BeHTpanbHON YacTu pebpa
OJJHVM KOHIIOM CBsA3aHBI C yenryet. COKpaljeHue MBI 13ribaeT péopa, YTo IPUBOANT B {BU-
JKeHIe JeIIyIKY, KOTOpble ONMPAIOTCA Ha IOBEPXHOCTD ITOYBbI ¥ TOZIKAIOT TEI0 3MeN BIIEper.

JIBuraTenbHas cucTeMa I0XK/€BOTO YePBsl COCTOMT M3 MBILIL] U I[eTMHOK. MycKynaTypa
4epBs 00pa3oBaHa KOJIbLEBBIMI U IIPOJO/IbHBIMI MBILIIIAMY, KOTOPBIE BMECTe C KOXeit, CO-
CTaBJIAIOT KOXKHO-MbIIIeYHbII MemoK. COKpalljeHNe KONbIeBbIX MBIIIL IPUBOAUT K YI/IVHE-
HUIO TeJla, a MPOAIONbHBIX MBIIII] — K CKaTUIo0. B pe3ynbTaTe monepeMeHHbIX BBITATMBAHUI
U COKpallleHMil 4epBb IPOJIBUTAETCA BIEPEN, IPM 3TOM CHadaja BRITATUBAETCA BIIEPE]] €T0
TOJIOBHOJ KOHel], a 3aTeM K HeMY IOATATMBAIOTCA U 3aJIHIe CETMEHTHI TeJIa; OCTIe 3TOTo 3a-
JHUII KOHEI] Te/la OCTAeTCA HEMOMIBJKHBIM, a TOJIOBHAA YaCTh BBITATMBAETCA flajlee BIEpeT,
IPOJO/DKAst TAKMM 00pasoM fajIbHeliIee MPOfBIDKEHIe SKIBOTHOTO.

JKuBorHsbie n CTPYKTYPHI ITIEPENBVIKEHUA JKusornsie,
YeloBeK, HajlelIeHHbIe HA3EMHBIX JKVIBOTHBIX JINIIEeHHbIe
KOHEYHOCTAMMI (1 YEJTOBEKA) KOHEYHOCTeNn
-
-
-
-
- <
-
- -
C C 6 KornbiieBbie
KeJleT YemoBeKa KeseT 00e3bsSHBI P —
Mbingpt  Pe6pa [IpoponbHere
(MyckymbI) MBIIIITBI
- <
- > -

- -
< - >
Ckerer 3aita CkerteT nomaau

<& 17190 <& 6enpo

<& @pefilieybe <= rOJIEHb

<& KIICTh cToma Puc. 146
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N

» Y 3meii 6omee 200 pebep, 1 OHV OY€Hb TTOfBIDKHEL.
» Mblleunas cucreMa 4ezio6exa u C/I0HA BKII0YaeT
607ee 400 MBILILT, @ Y 1My1M08020 WENKONPSIOA X
okoy0 10 000.

HCPCIII/II[II/I TEKCT B TETPAb, TONOTHUB €T0 NPONMyII€HHbIMN CTOBAMMN.

BOBIIMHCTBO O3BOHOYHBIX JKMBOTHBIX IIEPEIBUIAETCS B HA3eMHOI Cpefie Iy IIOMOIN
we, COCTOSIIIMX U3 3-X oTAenoB. OTAenaMy BepXHMX KOHEUHOCTEN ABJAIOTCA: ..., ... U ..., @
HIDKHIUX — ooy oo W e

Hexoropsle MO3BOHOYHBIE, HALIPMMep 3Mel, [ePeMellaloTcsl MOI3aHIeM. BaXHYI0 poib B
UX TepPeBIDKEHNI UTPAeT CKeleT TYIOBUINA, KOTOPBIA COCTOMT 13 MO3BOHOYHOTO CTOOA
¥ IPMKpPEIVIEHHBIX K HeMy ... OJHNM CBOMM KOHIIOM péOpa IIpUCOENMHEHBI K YeIIysM
BeHTpa/bHOI (OpromHoi) wacTu Tenma. Ilpm cokpamjennyu Mpimn pédpa crubarrcs. ITo
IPUBOMUT B JABIDKEHIE ..., KOTOPBIE OIIMPATCS Ha OBEPXHOCTD IOYBBI I ... TE/O BIIEPE].
[lBuratenpHas CrucTeMa JOXKEEBOTO UEPBSI COCTOUT W3 ... U LIETMHOK. MycKymarypa depBs
IIPEeCTAaB/IeHA ... )1 ... MBIIIEYHBIMI BOIOKHAMM, KOTOPbIe BMECTe C KOXKell 00pasyloT KO>KHO-
MyCKy/nbHBIT MemoK. CokpalljeHye KOJIbLIeBBIX MbIIIL] IIPUBOJUT K ... Te/a, a COKpallleHue
IPOJIO/IBHBIX MBIIII] — K €70 ... .

¢ Hanummu B TeTpagy Ha3BaHNA KOHEYHOCTN KOIIKH,

N300pakeHHOI Ha PUCYHKe.
¢ Ha3osu HanGonee passutyo mpiuiy (A win B). A
® Ykaxu QyHKINIO0, KOTOPYIO BBIIIOTH:AET JaHHAS

MBIIIIIA B IPoOLfecce MepeaBIDKEHNS KOMKIL. =
=
oo
oo
oo
L )
- | 3 . Crpynnupyit ¢purypbl Takum o6pasom, 4ToObI
— HOMYYUTH CXeMy HepefiHeil KOHeYHOCTY KOLIKM.
— "
oooo — ¢ Ilepepucyii cxemy B TeTpafib.
oooo- ——— ® VKaKu Ha3BaHIA OTJEI0B KOHEYHOCTIL.
oooo-
ooo-
A




CoxpamjeHne

YnnuHenue Yanuuenue
4 ¢ Ommuyu Ha OCHOBAaHMM PUCYHKA (oxatne)
CIIpaBa ME€XaHV3M NEPENBILKEHNA P
OKIEBOTO TEPBL. CoxpaireHue Ymiunenne BoitaruBanme
(oKatne) <«——
H

5 ¢ Usroross TIpY NOMOIIY IPOBOTOKY 1
HOXXHMI{ MOJIe/Ib CKe/leTa KaKoro-mu6o
>KBOTHOTO. IIpomeMoHCcTpupYIi B cBOEI
Mopeny 0COGeHHOCTHU CTPOEHN I KOHEYHOC-
Teil, IPUCIOCO0TeHHBIX K CII0Co0y mepe-
ABIDKEHM A, XapaKTEPHOMY /I JAHHOTO
JKMBOTHOTO.

6 - ITepeuncnu cXOACTBA U OTIMYNA B CKelleTe >KUBOTHBIX, M300paXKeHHBIX Ha PHUCYHKe,
1 0COOEHHOCTH X ITePeIBIDKEHN .

Ckerter nomazmm Ckerter 3aiima

Ckerner kpoTa CkereT KOUIKI

~
°

Cdopmynupyii ABa yTBep>KIEeHIA C NCTIONb30BaHMeM IOHATILA CYCMas.

|oo

TBoit 4eTBepOHOIMIT APYT MOBPENUI HA IIPOTYJIKE JIAIY U TeIlepb MOXKET MepefiBUTaThCs
TOJIBKO Ha 3-X KOHEYHOCTSX.
® YeM ThI MOKEIIb €My IIOMOYb?
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-G Ceasp MezKJy THIIOM H
COHPOT]/IBJICHI/I}I

* CkopocTh CKOPOCTbIO NepeJBHKEHUs

Bcé >x1BOe HaXOAUTCA B BVDKEHUN — PBIOBI IIABAIOT, IITULIBI JIETAIOT, JIATYIIKI

IPBITAIOT, YeNI0BeK XOAUT (puc. 15). [l Bcex hopM ABIDKEHNUS HeOOXOAMMA IPOYHAs

onopa. Takoii onopoii /11 Ha3eMHBIX )KUBOTHBIX I Ye/I0BEKa SB/IACTCS II0YBA, [/IS1 BOHbBIX —

BOJIHAs Cpefia, a OIIOPOI AL IeTAIOLINX CIYXXUT BO3AyLIHasA cpefa. OueBUHO, YTO CONMPO-

THMBJIEHNE BOJIbI BO BpeM: ITaBaHMA 00/bllle, 4eM COIPOTHUBIEH e BO3yxa Ipy mosete. Kak
CTeiCTBYE, BOJHDIE )KUBOTHbIE PA3BUBAIOT MEHBIIYI0 CKOPOCTb, YeM Te, 4TO JI€TAIOT.

B To >xe BpeMs, I1aBast Ha IOBEPXHOCTI BOJIbl, )KMBOTHbIE He IIPU/IArAIOT JOIIOTHUTEb-
HBIX YCUIMIT /IS TOTO,
4TOOBI He YHacTb, a
CBOI0 MYCKY/IaTypy Mc-
IIONIb3YIOT TONBKO LA
mwiaBaHnA. CompoTus-
JIeHUe >Ke BOJbI IIpeo-
moneBaeTcss Omaromaps
obrekaemoit  ¢opme
Tena.

JleTaronuM >KMBOT-
HbIM IPUXOJUTCA VC-
I0/Ib30BaTh  MbILIEY-
HYK0 CWIy He TOJIbKO
1A TIepefiBIDKEeHS, HO
VI VI TOTO, YTOOBI ITpe-
JOTBPaTUTb  HaJleHMe.
AspoauHaMuyeckas
dbopma ux Tena 1mM03BO-
JIAeT IIPeofioNeBaTh CO-
IIPOTHUBJIEHE BO3AYXa.

HasemHuble XMBOT-
Hble BO BpeMs IlepefiBU-
JKEHMA IIPeOf0/IeBAT
CUJTY TPEHUA C ITOYBOI,
CIITYy TSDKECTH CBOETO
TeNla, a TAKXKe CUIIY CO-
IPOTUBJIEHUA BO3JIyXa
B CIydae, KOIfla OHU
Pa3BUBAIOT BBICOKYI0 CKOPOCTD. Bce 3T Buibl COIIPOTUB/IEHNSI OHY IIPEOJ0/IEBAI0T IOCPe-
CTBOM Pas/IMYHBIX CIOCOOOB IepefBIDKEHSA: XObObI, 6era, MpbDKKOB. K mpumepy, npbiraro-
Iye KMBOTHBIE IIOCTIe CepyI LIIAr0B OTTA/KMBAITCA OT 3eM/IN 1, TEM CAMBIM, CBOJAT K MMI-
HJMIMYMY KOHTAKT C €€ II0BEPXHOCTbIO.

Puc. 15. Cioco6n1 TIEpEeBIVDKEHNIA JKUBOTHDIX U1 9€/IOBEKA

39



[Ipu monsanuy KMBOTHBIX TPEHNE C II0YBOII IPEACTAB/IAET COO0I CYTY COIPOTUBIIEHNA.
[l71s1 Toro 4TOOBI IPEONOIETD ee, MOTI3A0IYe KUBOTHbIE COBEPIIAIOT BOTHOOOpA3HbIe ABMU-
JKeHMs1 Tefla, IpoABUrasAch Bieper. ClenyeT OTMETUTD, YTO B XOJie 3BOJIOLMY Y SKMBOTHBIX
HPOM30LUIN BUJOM3MEHEHNST KOHEYHOCTEN IS KaXK/JOTO U3 CIOCOOO0B MepeIBIDKEHIS: KPbI-
b — JUIA TIOJIeTa, IIABHUKM — JIA IUTaBaHMA 1 T. Ji. XOTH, Ha TIEePBBIil B3ITIAL, 9TV BUMLI
KOHEYHOCTel OT/IMYAIOTCA APYT OT APYTa, BCe OHM MMEKOT 00ljee CTpOeHue.

B 3aBucumocTy OT cpeibl 00MTaHVs 1 CIIOCO0a MepeBIDKEHNSI CKOPOCTD TTepefiBYDKEeHNS
JKVBOTHBIX Pa3/MyHa.

CKOpOCTb COKpallleHMs MbIIII]
HEOJVHAKOBA Y Pa3HbIX )KMBOTHBIX.
Kaxk Ol H1 XOTen0Ch 1eHUB1Y CTIe3Th
C JlepeBa CTOJb )K€ MPOBOPHO, KaK
bOenke, eMy He YHACTCS 9TO CLeNarh,
TaK KaK CKOPOCTb COKPAIeHV €T
MBIIII] HAMHOTI'O MEHBbIIIE.

4

Omnpepenn CKOPOCTh ABIDKEHNA M300pa’keHHBIX HA PUCYHKe «yYACTHUKOB 3abera» u
3aII0THU TAa0/NLLy, IIEPEpPUCOBAB €€ B TETPafib.

0 20 40 60 80 100 120 140 160 180 200
' ' ' ' ' '

Haspanue ;XMBOTO CylecTBa CKopocTh BIDKeHM (KM/9)
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2 ¢ Ilepenummu B TeTpajb.
¢ IlocTtaBb ranoyky B KONOHKe VI, eciu yrBepKJeHIe ICTUHHO, U B KOTOHKe /I — ecrn
OHO, Ha TBOIJ1 B3I, T0KHO.

1. Y H03BOHOUHBIX )KUBOTHBIX CTPOEHME BEPXHIX KOHEUHOCTEN OIMHAKOBO.

2. TITnup! mopepXXMBAIOT CBOE TeJI0 B BO3[yxe Oarofaps ero o6TekaeMoir
dopme.

3. ITpu mon3aHyy XMBOTHBIX TPeHME C II0YBOJI IPefiCTaBIAeT COO0I CIIy
COIPOTUB/IEHNUA.

4. BOMBIIYI0 CKOPOCTD NepefIBIDKEHNS Pa3BUBAIOT BOJHbIE XIBOTHBIE.

. CKOpOCTb, C KOTOPOJI ITepeMelaeTcs KMBOTHOE, 3aBICUT OT CII0COo6a

HepefBIDKEHIISL.

Ul (W [ | =
=
=

(91

3 ® Bprumcim BpeMsA, HeoOXOguMoOe I TOTO, YTOOBI IIPEONONETb PACcCTOAHNE OT
Kumnuesa o Copok 1306pakeHHBIM Ha PUCYHKe XMBOTHBIM.

CopoKcKasa KpenocTh

D

Hanumy He6ONbIIYI0 CTaThI0 HAyYHOIO XapakTepa M OTpPasu B Hell (PaKTOpBI, OT
KOTOPBIX 3aBUCUT CKOPOCTb IepeBIDKEHNS )KMBOTHBIX.

|0'l

Mexxny AByMA OHOKIACCHUKAMU pasTopesics >Kapkuii criop. OfVH U3 HUX yTBEpKIaer,
4TO CKOPOCTDb HepeABIDKEHA BOLHDBIX )KMBOTHBIX HAMHOTO BBIIIE, YeM Y JIeTAIOMNX, TaK
KaK pasMepbl MMPOBOIO OKeaHa HAMHOTO MeHble BO3[YLIHOTO IIPOCTpaHCTBa. JIpyroii
HacTauBaeT Ha JIPYTroil pu4MHe 3TOro (axra.
Kro u3 cnopsmux npas?

O60cHyil cBOIT OTBeT. A

o
°

CocTaBb HOMOTPaMMY, C HOMOIIBIO
KOTOPOJI MOKHO OIIpeleNTh Bpe-
MsI, HeoOXOfUMOe BCAJHUKY A
TOT0, YTOOBI MPEOIOTIETH PACCTOS-
Hue or KummneBa mo XbpIHuemr,
Opxes, Copok, benpr, Ynmumnnmm.
® V3Hail 13 JONMOTHNTETbHBIX
MCTOYHIKOB, KaK COCTaBIAETCA

HOMOTpaMMa. \
] ] ] ] ] ] ] }




3. Cuctembl KOOpAHMHALIUH M HHTErpalHH

OPraHU3MOB
° Ananusatop ° OpueHtanmus
OpneHTagml H oﬁlgeﬂne y « Obmene o CHIrHANDI
ZKHBOTHBIX H YEAOBEKa o SI3pIK e Peup. C10BO

Kakol1 youBUTeNbHBIN MUDP OKPY>KaeT Hac, M KaK MHOTO OILIYLIeHNIT OH IaeT HaM:
BOCIIPUATHE CBETA U TEHN, 3BYKOB U IIBETOB, apOMATOB, IPMKOCHOBEHN U 00/, XO-
JI0fla ¥ TeIIa.

[Ipupozna oyapoBbIBaeT HAC HENOBTOPMMOII 3€IeHbI0 BECEHHVX /IyTroB, Oe3[JOHHOI CH-
HeBOIl Heba, I3yMPYIHBIMMU TIepeINBaMI MOPeil, 3BBOHKMMI COTIOBBYHBIMMU TPEJIAMM, TalH-
CTBEHHBIM III€JIeCTOM JIMCTBbI, aPOMATOM CBEKEVCIIEYeHHOTO X/1e0a, TOHKMM apOMaTOM JIaH-
JIBILIIENH, CTTAJIOCTBIO CBEXXeCOOPAHHOTO MeJia, IePe3BOHOM MAapPTOBCKOI KaIlesn. ..

ITocpencrBom ITo HanpaBeHNIO K
ITo 3Be3gam 9XOOKAIMMI ITo 3amaxy MCTOYHMKY TeIIa
Kopa ___
TOZIOBHOTO Penenitop
MO3Ta
OPVEHTUPOBAHME OBIIEHME
Hepsuble _—
OKOHYaHNA
ITennem CaeueHneM ITonoxennem xBocra  IIpukocHoBeHNEM

Puc. 16. Cioco6s1 OpreHTHPOBAHIS ¥ 0OIIEHNUS CPe XUBOTHBIX
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YenoBeK BOCIPMHMMAET U TTO3HAET OKPY)KAMOLINIT er0 MUp 61arofapsi COBMECTHOI Cia-
KeHHOI paboTe OPraHoOB YyBCTB (PelieNTOPOB), KOPBI TOTIOBHOTO MO3Ta (1jeHTpa HEPBHOIL CH-
cTeMbl) 11 HepBHBIX OKoH4YaHmil. ([TocenHne 06ecrednBa0T CBsA3b MEX/Y OpraHaMi YyBCTB
U KOPOJI TOTIOBHOT'O MO3T4.)

KaxpIit 13 OpraHOB 4yBCTB BOCIIPMHMMAET ONpefe/ieHHble CTUMY/bl. Hampumep, ras
BOCIIpUHIMAET GOPMY, pasMepsl I [IBET OKPYKAIOLINX HAaC 0OBEKTOB; YXO — 3BYKM U IIYM;
HOC — 3aIlaxy; KOka — IPUKOCHOBEHMe, 60JIb, TeMIIepaTypy.

Kpome TOr0, OpraHsl 4yBCTB CIOCOOHDI OT/INYATD PA3/IIIHbIe HIOAHCHI CTUMY/IOB, HAIIPY-
Mep: KpacHOe U 3e/IeHOe, Topsidee 1 XOMOJHOE, TOPbKOe I CIaiKoe U Jp. ITOT MpoLecc Ha-
3BIBAETCS] AaHATIM30M, 2 OPIaHbl, BOB/IEUCHHBIE B IPOLiecC aHa/m13a (OpraH YyBCTB, HEPBHbIE
IyTH ¥ KOPa FOJIOBHOTO MO3Ta) 00pasyIoT CUCTeMY, KOTOpasi Ha3bIBAETCs AaHATTU3ATOPOM.

[Ipy mOMOIIV AHA/TM3ATOPOB SKMBbIE OPTAHM3MBI BOCIIPUHNUMAIOT NH(OpMaIuio, Heo6x0-
[VIMYIO [T OpUEHMUPOBAHUS U1 00U4eHUsT, & B KOHEYHOM UTOTe — JIS /Iy UIIel MX afanTarum
Y MHTeTpalun B cpeny oburanus (puc. 16).

OpueHTHpPOBaHMe — 3TO HPUCYIIee SKUBOTHBIM I 1€TI0BEKY CBOJICTBO ONPENeNsATh CBOe
TIO/IO’KEHNE B IPOCTPAHCTBE HAa OCHOBE PACIIO3HABAHMS OIPE/e/IeHHbIX ACIIEKTOB OKPY)Kato-
wteit cpenpl. [TocpencTBOM OpyMeHTALNY KMBOTHBIE Y3HAIOT [Ty TU MUTPALIH, ZOPOTY K CBOE-
My YOeXMIIY, CBOI0 TEPPUTOPUIO, HAXOIAT INUILY U 3ALIUIIAITCA OT BParos.

MHorue XMBOTHbIE MOTYT OOIATHCS APYT C APYTOM, TOCHUIAs M BOCIIPUHIMAS CUTHATIBI
0 CBOJICTBAX OKPY>KAIOIINX [IPEJMETOB U SBIEHMAX IIPUPOJbL, BXKHBIX IS XXU3HNU JAHHOTO
OpraHu3ma.

OO01eHne OMOraeT XMBOTHBIM HPUBIEKATh 0C00€ll MPOTUBOIOIOKHOTO II0/Ia, U3Be-
[aTh O MPUOIVDKEHNY BPAaroB, BBIPAKATh CTPAX U THEB, PasTPaHNYNMBATH TEPPUTOPUN, CO-
00IIaTh O MECTOHAXOXKCHNM MMM I T. [I.

YertoBek, B OT/INYNE OT )KUBOTHBIX, UCIIONb3YeT B IpoLjecce OOLIeHNsI He TONbKO JKEeCTBI,
HO 1 peub.

Peub 1103BO/IsIET 3aMEHNTD BCe IIPOYNe CUTHAIBL, UCIIONb3yeMble B 1Bt mpypofe. Cro-
BO 00/1a/jaeT 3HAYNTEIBHOI CUJION, TIPU STOM BOXHO HE TOTBKO CAMO 3HayeHMe C/IOBa, HO
U TO, KaK 9T0 cnoBo mpousHocutcs. CnoBecHoe (BepbanbHOe) 0b1eHIIe BO3MOXHO 671aro-
iaps SI3bIKY, M TPYAHO IIEPEOLIEHUTh €r0 poib B MHTErpaluy YenoBeka B cpeny. Hu onHo
)KMBOTHOE He MOXKET 00I[aThCs CTIOBAMM: POTIb C/IOB Y HUX BBIIIOMHSIOT Pa3/MYHble CUTHAIBL.
B 061ieHni ¢ 4enoBeKOM )XMBOTHbIE BOCIIPMHIMAIOT He 3HAYeHIIe C/I0BA, a €T0 3By4YaHIe.

Hekoropble nTuisl, HanpuMep 3apsauka (oHa xe —
MaJIMHOBKa), CIIOCOOHBI OPUEHTUPOBATHCA aKe B
HOYHOJ1 MIJIe. Y4UeHble CIUTAIOT, YTO OHV OPUEHTHPY-
I0TCA IO MATHUTHOMY TI0/TI0 3eM/IM C IOMOIIIBIO CBETO-

YyBCTBUTEIbHDIX K/IETOK I/1a3a. 2

Hayeptn B Terpagy aHa/IOTMYHYIO CXeMy ¥ BIMIIM B NPAMOYTONbHUKN Ha3BaHNA
COCTaBHBIX YacTell aHa/In3aTopa.

Y

>
>
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2 o Haveptu B TeTpagu cxeMy, aHATOTHMYHYIO M300pa’keHHOIT Ha pucyHKe b.
¢ By BMecto mmdp 1 6yKB Ha3BaHMA COOTBETCTBYIONINX IIOHATHIL.
¢ Jlcnonmb3yii A BBINOTHEHNA 3afaHNsA MHPOPMALNIO PUCYHKa A.

opraH
OGOHSHYIT A b 1
r1a3 2
opran 3
BKYycCa 4
a 6

IBeT

3amax 5 W €
BKYC .
dopma

3 ¢ TlpuBenu B COOTBETCTBME yTBepKIeHUs (KOMOHKa A) M Ha3BaHWUS XMBOTHBIX (KO-
noHka b).

A b

1) OTo XMBOTHOE MEHSET OKPACKy B 3aBUCHMOCTY OT a)
YCIOBUIA Cpefibl. B 3aBMCHMOCTYM OT TeMIlepaTyphl,
OCBEILIeHNA MM AKTUBHOCTM OKpacka ero Tema
MO>XET MEHAThCS OT CBET/I0-3€/IEHOI 10 CHHEIL.

2) B xoxe HEKOTOPBIX 3€MHOBOJHBIX €CTb >Ke/Iesbl,
CeKpeTHpYIOlye AO0BUTbIE BellleCTBa. ITY BellleCTBa
BBIJIEJIAIOTCA KaK 3allMTHAasA peaknys OpraHusMa
IIPOTUB Bparos.

3) 9TO >KMBOTHOE XOPOLIO IPUCIOCOONIEHO K Iepe-
HajaM TeMIepaTypbl. Teo ero MOKpHITO [JIMHHON
IIEPCTHIO; BBIfe/sleMas MOYa COFEPIKUT BBICOKYIO
KOHI[HTPAIIMI0 MOYEBMHBl M Mano Bogbl. Komu-
€CTBO BOJBI B TeJI€ PETYINPYETCs HAMUIMEM rop6a
(xpaHnmMIa X1pa).

r)

4) Bymyuy moJMaHHOIL, OHa TepsieT XBocT. OTmaBIINI
XBOCT IIPOJIO/DKAeT OWUThCS, BBOAS XUINHUKA B
3a0myXaeHne U [aBas >XMBOTHOMY BO3MOXKHOCTDb
CKPBIThCA.

4 ® JloproToBh mIA cocega MO MapTe Y4eOHYI0 KapTOYKy, B KOTOPOVl OTMEThb OJVIH U3
AQHA/IN3aTOPOB >KNBOTHOTO, BOCIIPMHNMAaeMble CHTHA/IbI ¥ 3HAUYeHUE 3TOr0 aHa/Iu-
3aTropa B KU3HM )KUBOTHOIO.

A
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5 ¢ Ha PUCYHKe IIpeficTaBlIeHa MepapXus BOIKOB B CTae.
® Hapucyit B TeTpagy NpAMOYTOTBHUK M B HeM — HeOCTalolee M300paxkeHe.
¢ KakoB, IO-TBOeMY, CTaTyC B CTae Ka)KJ0T0 M300pa>keHHOTO 3Beps?

1. Ex cBOpaumBaercst B KIyOOK.

. AVCTBI OTHPAB/IAIOTCA B TEIIbIE Kpas.

. 3ebpa usgaeT 3BYK, HMPERYIPESKFAIINI 00

CI‘panII/lpyﬁ l'IpeJICTaB}IeHHbIe OIIaCHOCTMN.

BBIP)XEHILA 110 3. . ConoBeit 3aMBaeTCs TPEbIO.

® HasoBu KpuTepuu, Ha OCHOBa- . 3Mest TIOfiCTeperaeT CBOIO JOOBIYY BO ThMe.
HUU KOTOPBIX TBI O00Opa3oBal . ITaBmyH pacmyckaer XBOCT.
Ka)K[IyI0 TPYIIILy. . JIuca mpUTBOpPsI€TCA MEPTBOIL.

. OJIeHy ycTpanBaloT MeXIy 00011 TYPHUPEL.

. Komkam mpucyny MHCTMHKT BO3BpalleHMA

TIOMOJA.

w N

o

O 0 N O\ Ul W

7 ®  Onuum OJHVM IIPEUIOKEHVEM IIOBEI€HNE€ INHIBMHOB, ONNPAACh HAa [TaHHbIE

PUCYHKIL.
CTAPT KOJIOHIUN
8 Ponyren mopapunu Tebe Ha leHb POKIEHS 1IeHKA.
® Kak 151 Oygemp popMupoOBaTh y HET0 HAaBBIKM, HEOOXOAMbIe VIS KU3HM B TBOEM
mome?

® OO6ocHyit cBOII OTBET B BUjie HEGOIBIIOTO paccKasa Ha 1/2 cTpaHuIbL.

e IIpocroit rnaz  ® OcTpora 3peHNs FJ\aB H 3p€HHE Y 2
* CnoxxHbiii r1a3  © Ilone spenns *KHUBOTHBIX .
uw

[l1asa — 9TO OpraH 3peHMus, IpU MOMOIIY KOTOPOTO XIMBbIe OPraHM3MbI IIO/Ty4a-
10T 607IbIIe BCero MHPOpMAIMY U3 OKpyxKatoleit cpensl (okonmo 90 %). Kpowme Toro,

I/Ta3a CIOCOOHBI BOCIIPUHIMATD CBET.
[Tpupopa cosnama HECKONbKO TUIIOB I7Ia3, CHAOMMB MMM PAa3HBIX KMBOTHBIX B 3aBICUMO-
CTM OT 0COOEHHOCTeI! VX OpraHyu3auy 1 06pasa XKM3HN. Y HeKOTOPbIX Hoiee IPOCTO YyCTPo-
€HHBIX XXVMBOTHBIX (PYHKLMM I/I43a BBIIOMHAKT 0COObIE CBETOYYBCTBUTE/IbHbIE CTPYKTYPBIL,
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pasbpocaHHbIe 110 BceMy Teny (Y JOXK/IeBOTO YepPBs) WM PacIIONIoKEHHBIE TOIBKO B €ro 3af-
Hell yacTy (y muABok). IIpy moMomm Takmx «I7as» >KUBOTHBIE OTINYAIOT CBET OT TEMHOTHI.

Y Epyrux >KMBOTHBIX IVIa3a 60jIee CJIOKHO YCTPOEHBI U OT/IMYAIOTCS 110 YUCITY, pasMepaM
u nonoxxeHuio (puc. 17). Hampumep, y yIUTKY I71a3a PacIonoKeHbl Ha KOHIIAX [/IMHHBIX Iy-
nasel); y kaM6ansl 06a I71asa HaXoAATCsA Ha OJJHOV CTOPOHE TeJa; I71a3a PhI0, 3eMHOBOJIHBIX,
HPEeCMBIKAIOMMXCS ¥ OOMBIIMHCTBA ITHUIL] M MJIEKOIIUTAIOLINX PACIOIATAIOTCA 110 06e CTOpO-
HBI TOJIOBBI, @ Y 4€/IOBeKa 1 PAJa )KUBOTHBIX — B €€ IMIeBOI YacTH.

PasMepsl I/1a3 BapbUpYIOT OT BIJIA K BUALY, @ MHOIZA 1 B IIpefiefiax OTAeNbHOI ocobu. Ha-
IpUMep, Y OCbMIHOTA U KaJIbMapa JIeBbli I71a3 60JIblIle IIPaBOro.

OT11myaloTcs >KMBOTHBIE 1 110 KOIMYECTBY I71a3. Tak, y CTpeKo3bl UX 2, MyX1 — 5, IIayKa —
8, a y AlepuIbl raTTepyi, BeiMuparomiero suaa Hosoit 3enangum, — 3 rmasa.

ITpy momo1y I71a3 )XMBOTHBIE 1 Ye/IOBEK PaslINyaloT ouepTaHMsA, pPa3sMepsbl, IIBeT OKpy-
JKQIOIVIX MX IPENMETOB I OLIEHMBAIOT PaCCTOSHUE 10 HUX (puc. 17).

YesoBeK 1 )KMBOTHBIE Pa3/NYaIOT IIBeTa HEOAMHAKOBO. Tak, m4erna 6enyo po3y BOCIpH-
HIMaeT KaK 1[BeTOK CUHeTO 1IBeTa; epHaThle 00UTATeNN Jleca BUNAT KPacHbIE SATOIbI 3eMIIsi-

ITonmosxenmne Konnmuecrso Tunbr

XAPAKTEPUCTUKI ITTA3A

ACIIEKTBI 3PEHIIA

IIBer Paccrosanne ITome spenns

- - ——>—- -

Puc. 17. OpraH 3peH¥ys y )XMBOTHBIX 1 €0 0COOEHHOCTH

HVIKVI 3€/IEHBIMIL,  J/Is1 KOLIKY SIPKO->KE/IThIe TAIIOYKM BCerfa 6yyT CKYYHOTO Ceporo 1{BeTa.
Yepenaxu ¥ KPOKOJM/IBI He CIIOCOOHBI pa3nuyaTh CUHWIT U (UOIETOBDII [IBET, 1 HEOO IS
9TUX >KMBOTHBIX BCeTia YepHOe. MHOIMe XXyKu 11 6ab04KM He pasmnyaioT KPacHSIi IBeT, a
TaKyie XMBOTHBIE, KAK CIOH, HOCOPOT, PBICh, ITyMa ! TeTapibl BCE BUAAT B 4epHO-0€I0M 130-
OpaxkeHnn.

O4eBNHO, YTO /I MHTETPALVN B CPeAy OOUTAHIS XUBOTHBIM BaXHO He TO/IBKO Pasyi-
4arh 11BETa, HO I IPABU/IbHO OLIEHMBATb PACCTOSAHME O OKPY>KAIOIMX UX IpeaMeTtoB. Crio-
COOHOCTD OpraHa 3peHys PasIndaTh caMble MeIKIe AeTay IPeMeTOB Has3bIBaeTCsl OCTPO-
TOi1 3peHns. YeM BbIlile OCTPOTA 3PEHIS, T€M /A/IbIile MOTYT )KMBOTHBIE PAs/INyaTh 00beKThI
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B CaMBIX IO[POOHBIX JeTA/IAX. Y JJOXK/EBbIX YepBeil U MUABOK 3peHIe OTCYTCTBYET; MyXU
PasIMYaoT NpeaMeTsl Ha paccTosanum 0,5 M; CTpPEKO3bl — Ha pacCcTosAHuu 1,5 M; B T0 Bpems
KaK pbIOBI, 3MeN U AIIePUIBI MOTYT XOPOLIO PasIAfieTh PasIMyHble IPeMEeThl Ha pacCTOs-
Huu o 5-10 M. HamHoOro panbiie BUAAT MIEKONUTAIONME U YeTI0BEK, XOTA UX OCTPOTa 3pe-
HIIS He BbIIepPXKMBAeT HIKAKOTO CPABHEHNSI ¢ 30PKOCTHIO XMIIIHBIX MITHII.

B 3aBMCHMOCTM OT IONOKEHMA U CTPOEHV I71a3 PasHble XXMBbIE CYIECTBA BUIAT MUP
0-cBoemy. Hampumep, )X1BOTHbIE, Y KOTOPBIX I71a3a PACIIONIOKEHbI, KaK U Y Ye/I0BeKa, B /-
11eBOJI YacTy TOOBBI, BUAAT 000MMH I7Ia3aMit OMHAKOBOe 13o0pakeHre (GpoHTanbHOE).
It TOro 4TO6BI BUAETH HAXOMAIMIICS COOKY IIpeMeT, OHM BBIHY)KZEHbI TOBOPAYNMBATH
TOJOBY. Y JIPYIMX >KUBOTHBIX, CPEfiii KOTOPBIX PbIObI, 3¢MHOBOJHbIE, IPECMbIKAIOLINECH,
OOMBIIMHCTBO HTHUIL] U MIEKOMUTAIOIINX, I71a3a PACIIO/IOXKEHBI 110 00€ CTOPOHBI TO/IOBHI. Beé
3TO MO3BOJIAET VM MMeTh Goriee MMPOKuMiT 0630p, a KaK/bIil I71a3 MMeeT CBOe MOJe 3PpeHMUs
(6oxoBoe 3penne). IToem 3penns Ha3bIBaeTCSA IPOCTPAHCTBO, B IPefie/iax KOTOPOTO BU/IHBI
BCE €0 TOYKM IIpY (PUKCHPOBAHHOM IIONIOKEHNY I71a3a. VI3MepeHe oI 3peHNst — 3TO U3-
MepeHue MPOCTPAHCTBA, BUANMOE HEIOABIDKHBIM I71a30M. BOKOBOe pacronoxkeHue rmas y
OT/Ie/IbHBIX XXMBOTHBIX O0ecrednBaeT UM KPyroBoe 3peHie, HO He I03BOJIAET YBUJETD, YTO
HPOMCXOUT HaJ| U IIOf HUMM. [Tasa CTpeKo3sbl, 3aHMMAIOLIye TIO/ITO/IOBBI, MOTYT BUJETh BCE
BOKpYT 6€3 I0BOPOTA TOJIOBBI.

CrpoeHe I71a3a y pa3HbIX XMBOTHBIX TOXKe HEOANHAKOBO. Pas/myaoT MpocTbie 1 CIOXK-
Hble (paceTounble) IMasa. KaXblil CI0>KHBIN I71a3 COCTOUT 13 MHOYKECTBA OTHE/IbHBIX «I7Ia3-
KOB», Pa3/INYaOLINX OAHY JIMIIb AeTaIb OKPY)KAIOILIEro MPOCTPAHCTBA. DT JJeTa/lu CKIajIbl-
BAIOTCA B OJJHO IIEJIOCTHOE M300pakeHue B Bijie Mo3anku. [loaToMy Takoe 3peHye HasbIBa-
eTCS MO3AUUHDIM Y BCTPEYAETCS Y MYX, paka, 6abodex.

Kaxppit r1a3 cmpexosvt coctont us 28 000 KpOXOTHBIX
IIPOCTBIX I/Ta3KoB. CUMTAIOT, YTO CTIOKHBIE I71a3a boee
IPUCIOCOOTICHBI, YeM IPOCThIe. UeM XOPOLI TaKOoii I/1as?
[la XoTs OBI TeM, YTO 3aMedaeT Me/lbyalilye JeTaam u B
OBICTPOM JIBVKEHWI.

Omim ocoben-
HOCTY CTPOEHM
[/1a3a y )KIBOT-
HBIX, IPEICTaB-
JIeHHBIX Ha

n300parkeHnAx
ClIeBa. Crpeko3a Kam6ana E@m

N
°

IIpencrasp B Buge muarpaMmMbl MHPOPMALUIO 00 OCTPOTE 3PEHNS CTPEKO3BI, PBIOBI,
3MeH, ANepUIIbI, XMITHON NTUIBI.
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3 ® Omnpepenn cBOE NOJIe 3peHIe 0 CIeAYIoleMy AITOPUTMY:

v IlocTaBb B LIEHTpE MUCTA YEPHYIO TOUKY.

v/ YTKHICb KOHYMKOM HOCA B IIOCTAB/IEHHYIO TOUYKY ¥ CMOTPY TO/IbKO BIIepef.

v TIpubmykait ¢ pa3HbIX CTOPOH K IIOCTaBIEHHOJ TOUKe [IBETHOI KapaH/alll.

v IloctaBp TOUKy Ha jicTe OyMaru B MOMEHT, KOT/Ia ThI €T0 YBU/Ie/ IIPABbIM I7Ia30M.

v CoelMHMB BCe TOYUKY, ThI HOMYYMIID [TO7Ie 3PEHNA I/ IIPABOTo I71a3a U JaHHOTO
1[BeTa.

v Ilpogpemnaii To >xe caMoit i 1eBOro I71a3a.

v/ CpaBHI CBOE€ I10JI€ 3PeHNA C TAKOBBIM Y OJHOK/IACCHIKOB.

v OODsACHN [OTy4eHHbIE Pe3y/IbTAThL.

e e e e e

4 o Beramoms, ucmomssys muOpMAaImI0 yueGHMKA, PACCTOAHME, HAa KOTOPOM Operl
pa3nnyaer OYKBBI B KHUTE.

IIpencraBb cebe, YTO THI CUAMLIb HA CKaMeliKe BO IBOPE CBOETO AOMa I YUTAEIIb KHITY.
B 310 Bpems TBOI IpuATeNb, KOTOPBIN JKMBET Ha IIATOM 3TaXKe, BBIXOANUT Ha OAIKOH I,
yBUieB TeOsI, KPUUNT:
- Yro unTaemn?!

Bmecro oTBeTa ThI, IOKa3aB Ha CTPaHMUILY, TOBOPUIIb €MY:
— IIpounrait cam!
- Byzp 51 oproM, st mpounTan 6s1 faxke ¢ 25-ro sraxal

CpaBHH, Ha OCHOBAaHUN JAHHBIX NPEABIAYLIETO 3aJaHM:A, OCTPOTY 3pEHUA Opla U
JenoBeKa.
IIpencraBpb pe3ynbTaThl CPaBHEHNA B BUie Tpaduka.

|U'l
° °

|O~

M3roToBb MOZENDb CTPOEHMA CTTIOXKHOTO ITTa3a.
ITpogemoncTpupYIi CBOIO MOfIeTh Ha YPOKe.

~
°

O06o0cHYII ClIefyIolee yTBep KaAeHMe:

CnoxcHule 2nasa b6onee f’lpO()Btun’Ibl 8 280/THUUOHHOM NIAHE.

* Porosunja ¢ Ckiepa
3.3 CTpoeHne rAasa U 3peHHe ¢ Xpycranuk © Pagyxnaa

o CeryaTKa 000109Ka
y "eroBexa ¢ Cocypucras © 3padyok

000M04Ka © AKKOMOZAIs

w
Koma ThI CMOTPUIID B OKHO, TO BUANIID MAIIVIHbI, JOMAa, E€PEBD, TIOAEN VI MHO-

IO IPYrOro MHTePeCHOro. Beé 910 Thl BUANIIL 6Tarofaps OTpakalolM 1y4aM CBeTa,
KOTOpbIe IIPOXOJAT B KOMHATY Yepes IIpo3payHoe CTeK/10. Ec/u ske Thl BCTaHeMIb CIIMHOM K
OKHY ¥ HaYHelllb PacCMaTpPMBaTh HOJ JIYIION JIUCT OyMaru, TO YBUAMIIb B YMEHbIIEHHOM 1
HepeBepHYTOM BUJie BCe, UTO IIPONCXOANT 3 MIpefie/laMil OKHa.
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BcromorarenbHbI
CHOMOTATER € BHyTpeHHee cTpoeHMe riasa.
MPUCIOCOOTEHIS I I'nasaoe s6m0Ko
3al[UTHI I'Ta3a i &
€3HbIe XK bl
CrnésHble xernes Porosua Cxkrepa
Bposu | Pagyxuas
060/1049Ka Cocypucras
000/10YKa
Spasox XKenroe maTHo (Makyra)
Pec- .
HULBI Bopanmncras 3purenbHblil HepB
BJIara Crenoe mATHO
XpycTammk CeryaTka
CTeK/IoBUIHOE
TEJo

Knetku ¢
[aJI0YKaMI
Knetku ¢
KO/MOo4YKaMu

Puc. 18. Crpoenne opraHa 3peHns YenoBeKa

Jlyna choxycupoBana 1 nepefana n3obpaxerne Ha mucT 6ymarn. ITo sToMy npuHIumy
paboraer u Ham r1a3. JIyun cBeta, IpeOM/IeHHbIe OT OKPY)KAIOLIMX HAC IIPeMEeTOB, BOC-
HPVHIMAIOTCS I71a30M ¥ TIPOXOJAT Yepe3 Mpo3pavyHble YacT I71asa: PO20SULY, XPYCManuxK,
B00SHUCIYIO0 6142Y W CMeKN06UOHOe mesio. DT JacTy POPMUPYIOT ONTUYECKYI0 CHCTEMY
rmasa (puc. 18).

Takum 06pa3oM, I/1a3 — 9TO CTIOXKHASI ONTUIECKAST CUCTEMA, OCHOBHBIMY KOMIIOHEHTAMI
KOTOPOII SIB/ISIOTCSL POTOBMIIA, XPYCTANNK 1 ceTyaTka (puc. 18). PoroBuiia 1 XpycTamk I/a-
3a, OJJ0OHO JIBYM /IVIH3aM, KOHIIEHTPUPYIOT (POKYCUPYIOT) TydM CBETa, a 3aTeM Ha CeTyaTkKe
dopmupyercs n3obpaxenne. CeTyaTka sAB/IACTCA OCHOBHON PELEITOPHOI CHCTEMOII I71a3a.
OHa cOCTONT 13 CIIelNaTbHBIX POTOYYBCTBUTEILHBIX K/IETOK (PeLeNTOPOB), BOCIPUHIMAIO-
X NHPOPMALINIO, M HEPBHBIX IIPOBOJSALINX ITyTell, KOTOpbIe IIOCBIIAIOT 3TY MHPOPMALIIIO
B KOPY O/IOBHOTO MO3Ta. [Ipyrumu cioBaMu, 4e1oBeK CMOTPUT I7Ia30M, @ BUAUT Mo3roM. Kak
TOYHO 3aMeTWI aHIJIMIICKUI 1T03T YUNbAM beilk, «11ocpefcTBOM I71a3a, a He IJTa30M CMOT-
peTb Ha MUP yMeeT pasyM».

ITo popme pa3nuyaioT fBa TUIIA PELEITOPOB — Nano4Ku 1 Konbouku. Konbouku pabora-
I0T B YCTIOBYAX OCBeIeHNMs (fHeM), O3BOJIsAA BOCIPYHMMATD LIBET U MeJIKMe JeTalu Mpefi-
MeTOB. [1a/I0uKy MaKCHMAaTbHO CKOHIIEHTPMPOBAHBI B 00/IACTI H#emo20 nAmHa (Maxynvl) u
MO3BOJISIIOT BUJIETH IIPU CTaboM OCBeleHny (HOUbI0) B YepHO-6emoM nzobpakenun. Mecto
Ha ceTyarke, Iie HeT H TTa/IoueK, HI KOJI0OUYeK, Ha3bIBaeTCs cnenvim namuom. OTciona 3pu-
TeJIbHBIIT HepB HAIIPAB/LAETCS B KOPY T'OJIOBHOTO MO3Ta.

3Has 0COOEHHOCTY CTPOEHNS U QYHKIMY ITA/IOYeK U KONOO4eK, MOXXHO 0OBACHUTD, HO-
4eMy 3e0pBbI, CIOHBI U HOCOPOTY BUAAT BCE TONBKO B YepHO-Oe/IoM M300paskeHnu. Y HUX
HET KOJIO0YeK, a PelienTOPHbIe KIeTKM MPeCTABIEHbI TONbKO MajTouKaMi. B To ke Bpewms,
HEKOTOpBbIe HTHI[bI, TPHI3YHBI, AIIEPUIBL, 30PKO BUJLINE THEM, CIETIHYT C HACTYIUICHNEM
TEMHOTBI, TaK KaK B CeTYaTKe VX I7Ia3a eCTh TONbKO Ko0ouky. CeTyaTKa dyemoBeka umeer oba
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THUIIA CBETOYYBCTBUTEbHBIX KJIETOK — IaJIOYKM ¥ KOMOOUKI. DTO MO3BOJIAET eMY JOCTATOY-
HO XOPOIIIO BUJIETh KaK JHeM, TaK ¥ Houbi0. CeTyaTka BBICTUIIAET HOIOCTD IJIA3HOTO A0T0Ka
usHyTpy. CHapY>K1 ceTyaTKa IOKPBITA 000I0YKOI TEMHO-KOPUYHEBOTO 1[BETA, MHTEHCUBHO
IPOHU3AHHOI COCYAAMI U UTPAIOLIEil BAXKHYIO POJIb B MUTAHWUN I71a3a. ITO COCYAMCTaA 000-
JI0YKA I71a3a, KOTOpas B IepefiHell YacTy I/1a3a 06pasyeT pagyxHyw 060m04ky. C BHeIIHeit
CTOPOHBI I7Ia3HOE SA0/I0KO MOKPBITO CKIEPOiT — TOHKOI Oenoit Gpubpo3HOiT 060/109KOIT U3
coeguHUTeNbHOM TKaHU. OHa BBINONHAET 3alUTHYI0 GYHKUMIO. B mepenHeit yacty rmasa
CK/Iepa IepeXOANT B POTOBMILY.

VnTepecHoi 0COOEHHOCTDBIO I71a3 ABJIAETCA UX L[BET (rony6017[, 3€JIEHDBIII, Kapuli, cepb117[),
KOTOPBIIT 06YC/IOB/IEH HaM4MeM MUTMEHTa MeJIaH/HA B Paly KHOIT 000/I04Ke I/1a3a U 3aBU-
CHUT OT ero KonmdecTsa. YeM Gorblile MenaHMHa B pafy)XKe, TeM 60/lee TEMHOTO IIBeTa I71asa.
B 1ienTpe pagyxHOit 06070UKY MIMEETCs KPYITIOe OTBEPCTIE — 3PAYOK, Yepe3 KOTOPOoe CBET
THomaziaeT B I71a3. JJuaMeTp 3padka 3aBUCUT OT OCBelleHHOCTH. [Ipu cnabom ocBelieHNN OH
pacIIpsieTcst /sl TOTO, YTOOBI IPOIYCTUTD KaK MOXKHO OOJIbIile CBeTa 11 00eCIednTh HOp-
MasibHOe 3peHne. [Ipu ApkoM cBeTe 3padok, HA0OOPOT, YMEHBIIACTCA C TeM, YTOObI IIPEOT-
BpPaTUTb IIOBPeX/eHe [71a3a. [71a3 yenoBeka CliocobeH BuyieTh IpefMeThbl Ha pasMyHOM pac-
CTOSIHUM, U 3TO 06eCcrednBaeTcsi, IpeXxie BCEro, 9MacTUYHOCTHIO XPYCTANNKA Y M3MeHeHMeM
€ro KpUBM3HBL JTO ABJIEHVE Ha3bIBACTCA AKKOMOMAIIMEIL.

CregoBaTenbHO, I71a3 ABISETCSA CIOXKHOI OITUYECKON CUCTEMOIL, 1 OT CIaXKeHHOI pa60-
ThbI BCEX €T0 KOMIIOHEHTOB 3aBVICUT Hallle BOCIIPYATIIE OKPYIKAIOIIEro MIpa.

?

3payvoK 4esloBeKa MMeeT KPYIIYIo (pOpMY, XOTS Y Pa3HBIX )KMBOTHBIX OH MOXET
pro6peTaTh camyo pasHoobpasHyo hopmy. Hampumep, y 3Men 3padok B Bujie 04€Hb
Y3KOI1 1je/I, Y pbI0 OH MMeeT (popMy Mecslla, y aHTU/ION — B BIfie Cepeyka, a y K03
3padok uMeeT GOPMY TOPM30HTATBHOTO MIPSIMOYTOTbHMUKA.

VI3BecTHO, 4TO YyBCTBUTENIPHOCTb CETYATKY 71432 K CBETY OYEHb BBICOKA. Y UeHbIe
BBISIBU/IN, YTO IIPU a0COMIOTHOI IPO3PavyHOCTY BO3AyXa B O€3MyHHYI HOYD I71a3
JejIoBeKa MOT Obl pa3MyuNTh IJIaMs CBeYl, YIa/IeHHOI Ha PacCTOSHME 10 48 KM.

11 10 9

Hamm B TeTpag Ha3BaHWA
COCTaBHBIX YacTeil I1asa,
0003HaYEHHBIX HAa PUCYHKE 4
COOTBETCTBYIOIMMY IMpamiL.
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HasoBu Tumsr CBETOYYBCTBUTENbHBIX KIE€TOK CETYATKHN I/Ta3a IPENCTABICHHBIX Ha
PUCYHKE OPraHU3MOB ¥ OIINIIN 0CO0eHHOCTH 3pE€HNA Y KaXKI0r0 N3 HUX.

HPOBCJIM CCOCENOM ITO ITAPTE IKCHEPUMEHT C LE€/IbI0 U3YYEHIA IMIPOLECCA, TIOKA3aHHOTO
Ha IIpENCTaBI€HHBIX HIKE PUCYHKaX.
Hanumm mman IKCIIEpUMEHTA.

Cdopmynupyit BeIBOADI.
Cy>KeHHbII1 Pacimpennbiit
3pavoK 3pavoK

IIpoananusupyii pucysku (A u B).

Ilepeuncny cXOmCTBa MeXJY MeXaHN3MOM pPaGoOTBI ONTIYECKON CHCTEMBI ITMasa M
¢doroanmapara.

Onymy npuHIMIBI paboTsl PpoToanmapara.

I'mas B ®otoanmapar

Hamnymm 3amMeTKy U3 5-7 NpeIoKeHNit 0 POy BCIIOMOTAaTeNbHBIX NPUCIOCO0IeHII
JUIA 3alIMTHI I71a3a.
ITpupmymaii 3armasye 1 NOACHN €ro BHIGOP.

OO0DbsACHN clIeayolee YTBepKACHIe:
Kpacusvie ouepmanus nenecmxoe po3vl, Hapyroujie HIOAHCHL UX 16ema, Komopole paoyom
enas OHeM, CIMAHOBAMCS PACHLIBUAMbIMU U HeYeMKUMU HOUbIO.

51



Fm‘neﬂ a 3peHHs * KonpronkTusur © TpeHupoBkn
* AKTUBHOCTD ° Bpems g orgpixa

Y 4YE€AOBEKa * 3nopoBbe * Ycranoctp

w

OpraHbl 4yBCTB — 3TO CBOEOOpPa3Hble BOPOTA HAIlero OPraHu3Ma, OTKPBITBIE A/
BOCIIPUATISA MHPOPMALIH U OOIIEHNSI C OKPY>KAIOIMM MIpoM. [apMOHMYHOE B3a-
MOJIelICTBIE OpTaHM3Ma CO CPefjoit TpebyeT XOPOIIero 3f0pOBbs 1 HOPMaIbHOI PabOTHI BCeX
opraHoB 4yBcTB. OHAKO MHOT/IA HAOTIONAIOTCA HAPYLIeHNs B paboTe 3TUX OPTaHOB, YTO OT-
pakaeTcs Ha CAMOYYBCTBUM YeIOBEKA.

Hanpumep, Bo BpeMs BBINOMHEHNA AOMAIIHVX 3afjaHNIL, IPOCMOTpPA TeIeBU3VMOHHBIX
Tepesiad WM JOJITOT0 BPEMANPOBOXK/ICHNA 32 KOMITBIOTEPOM HAIIN I71a3a YCTAOT. TO BbI-
3BAHO, B IIEPBYI0 OUYepe/b, lIepPeHAPsDKEHNEM ITa3HBIX MBIIIILI, KOTOPBIX Y Ye/I0BeKa IIECTb.
VIx cokpaienne u paccnabneHne BpaljaeT 3puTeNbHOE SI0I0KO, ONpefieNsieT HalpaBieHne
B3I/IA: BIIepef, BBEPX 1 BHI3, BIIPaBO, BIIEBO WM BOKPYT. [I/is1 TOTO 4TOOBI IPEOTBPATUTD
YCTaZIOCTh MBIIII] I71a33, PEKOMEH/YeTCs IPOBOAUTD CIeljiiaibHble yInpaxHeHus. Hampu-
Mep, BCTaB HAIIPOTHB OKHa, HAIIPAB/IATD CBOJ B3IVIAJ ONIEPEMEHHO BJAJIb U HA OJOKOHHMK.
9TO yIpasKHeHMe ClIeyeT BBIIOMHATD 2—3 pasa B IeHb 10 3-5 MUHYT.

CrexyeT MOMHUTD, YTO YT€HNUE B TPAHCIOPTE, B MOJIOXKEHNUM JIeXKa, IPU TYCKIOM WM
OYeHb SIPKOM OCBeIeHNY HeOMaronpyATHO CKasbIBaeTCs Ha HalleM 3peHuu (puc. 19 a).

[l mpodUIaKTUKY HapyIIeHNIT 3peHNs CIefyeT COOM0AaTh HeCKONbKO MPOCTBIX IIpa-
BIWL: YUTATh U MICATh TOJIBKO 33 CTOJIOM; BO BpeMs YTEHMsA KHUTY Jiep>KaTb Ha PacCTOSHUM
20-30 cM OT I71a3; MCIIO/Ib30BATh ONTUMA/IbHOE OCBEILEHME; PACIIONAraTh MICTOYHMK CBeTa CIe-
Ba; Ie7IaTh epephIBbI B paboTe A/IA OTAbIXA I7Ta3 (3-5 MUHYT MOC/Ie K&XKIOT0 4aca paboThl).

VIHOTza B I/1a3 IIOMA/AI0T MIBUIMHKY, ME/KIie MYIIKI VIV HBIe MHOPOAHbIe Tema. VX Mox-
HO Y/Ia/IUTD P IIOMOLIM YMCTOTO IIATKA MM KYCKa YBIaKHeHHO Map/i. [Tonafanue B r1a3
OCTPBIX IIPEIMETOB, KYCOUKOB IIPOBOJIOKY, IETIOK (puc. 19 6) MOXKeT IPUBECTI K Cepbe3HbIM
HOBPEXJEHNAM, [I09TOMY B 3TOM CIy4ae He CJefyeT HPeAIpUHIMATh HMKAKIUX CaMOCTOsA-
Te/IbHBIX JIEVICTBYII 110 M3BJ/ICYEHNIO MHOPOIHBIX IIPEMETOB U3 I7Ia3a. PekoMeHmyeTcs ocTo-
POYKHO HAaJIOXKUTh Ha [71a3 CTEPUIbHYIO OBA3KY M CPOYHO TPAHCIIOPTHPOBATH OCTPAfIaABIIe-
TO K Bpayy.

B pesynbrare cunpHOrO ynapa B 0671acThb I71a3a MOTYT BO3HMKATh YIINOBL. B aTOM crydae
HeoOXOMMO IIPUIOKUTB K I71a3y XOTOFHBI KoMipecc. [Ipy momajaHny B 171a3 KUCIOT WK
1esovelt (Hapumep, pacTBopa usBectu) (puc. 19 ) cefyeT IpOMBITH I71a3 HOJ IPOTOYHOI
BOJO1 (B TedeHye 15-20 MUHYT), IOC/Ie Yero 005A3aTeNIbHO 00paTUThCA K Bpavy.

B Hauaste eTa y HeKOTOPBIX JieTeil HAOMIOAe TCS TOKPACHEHNE U BOCTIA/IEHNE [71a3, UTO BbI-
3bIBAeT HENPYATHBIE OLIYILIEHVsS U 3YA. ITO MOXKeT OBITh BBI3BAHO //IEPTIIECKOIl peaKier

Puc. 19
®AKTOPBI PUCKA
a) pusuveckue 0) MexaHMYEeCKIe B) XUMMYECKIIE I') OMOIOrITYeCKIe
VISBECTy, <. '
Talenay o

%’\




Ha JIe/iCTBYe MUKPOCKOINYECKOI IbIIbIIbI IIBETYIVX PacTeHuil. bonesHb Ha3biBaeTCsA KOHD-
IOHKTUBUTOM. [IpyunHOI KOHBIOHKTVMBIUTA MOTYT OBITh TaKXKe pas/uMyHble aTOTeHbI (MH-
(eKUMOHHBII KOHBIOHKTUBUT) GaKTepUaTIbHOTO U BUPYCHOTO MPOUCXOXAeHUsA (puc. 19 0).
Jleyenue Bcex GOpM KOHBIOHKTMBUTA IIPOBOYTCS HOJ HAOMIOfIEHNEM Bpaya.

Hekoropble /TI0fiy He MOTYT OT/IMYUTD KPACHBII LIBET OT 3€/IEHOr0. JTO 3ab0/IeBaHme Ha-
3BIBAETCS 0A7IbIMOHU3MOM, & JIIONY, CTPaalolie 9TUM 3ab0/IeBaHMeM, OTPaHIYeHbI B BbIOOpe
npodeccui.

Y psapa mopeit r1asHoe A16/m0Ko accuMerpuyanoe (puc. 20). IIpu BBIIyKIOM XpycTanuke
usobpaxkenne GOpMUPYeTCs BIEPENY CETIATKI, U IPEFMEThI MOKHO YE€TKO YBUAETh TONBKO
Ha 0/M3KOM pacCTOSHMM. TaKoil TUI HapylleHus 3peHys HasblBaeTcs Muommelt (6m3opy-
KOCTb) ¥ KOPPEKTUPYETCsA HOLICHVEM CIeLMa/IbHBIX OYKOB C ABOAKOBOTHYTBIMMU JIVIH3AMI.
B cnydae mmockoro xpycranyka aydu GOKYCHPYIOTCA MO3a/IU CETYATKY, U YeTIOBEK XOPOILIO
pas/myaeT mpefMeThl Ha JaleKOM PAacCTOSIHNUM, HO IUIOXO BUANT BOMM3u. Bome3Hp HasbiBa-
eTCsl TUIepMeTpOIelt (FaTbHO30PKOCTD) U KOPPEKTUPYETCs HOIIEHNEM OYKOB C JBOSIKOBBI-
IYK/IBIMU JIMH3AMIL.

Tun HapymeHns onpezenser Bpad-opTaabMONOL, KOTOPBIL ITOCTe 00CTeI0Ba s Ha3Ha-
4aeT COOTBETCTBYIOIIME JTMH3BL.

HopmanbHoe rmasnoe Bpinmykinoe rmazHoe ITnockoe rmasnoe
A6710K0 A6710K0 A6710K0

Puc. 20. Oco6eHHOCTM I1a3HOTO A06/I0Ka

3Haellb /I ThI, YTO MUHUMA/Ib-
HOe paccTosiHMe, mo3Bojstoniee | Bospacr (1er) 10 [ 1520 | 30 | 40 | 50 | 60 | 75
HC/IOBEKY 9ETKO pas/MHaTh IPE- | pacerogmme (em) | 7 | 8 | 10 | 14 | 25 | 40 [100 [500
MeTBb, 3aBJCUT OT BO3pacTa I Me-
HAETCS C BO3pacToM?

HCPC‘II/ICHI/I IIpaBNiIa, KOTOpbIE CIENYET C06H10I_[8Tb mpn YTEHNN.

2 * Hammmm B Terpagu mudppsl, COOTBETCTBYIONIE YKA3AHHBIM B Ta0/IILe.
¢ Hamportus Kaxpoit uudpst 06Benu cnoBo «JJA», ecnu yreepkieHue BepHo, 1 «<HET»,
€C/I OHO, TI0 TBOEMY MHEHMUIO, I0XKHO.

OnTumanpHOe paccToAaHNE MEXAY ITTa30M 1 KHUTOM BO BpeMs YTE€HMA NOTDK-

e HO cOCTaBIATH 40 cM.

IOA HET | 2 | IIpn nucbMme cBeT JO/DKEH MafjaTh CIeBa.

HOA HET | 3 | Ecmu gonro cMoTpeTh BIab, I71a3a yCTAIOT.

Korpga Mpl uiireM uiy 4ntaeM, He0OOXOOMMO KaXK/Iblit 4ac fIeaTh IepephIB IS

IOA HET | 4
OTIIBIXA TJIa3.

JA HET | 5 | B cnyyae ymumn60oB B 00/1acTy I71a3a PeKOMEHAYIOTCS TETIble KOMIIPECCHI.

Ecnu B rnas momano HECKOBbKO Karenb KMCIOTHI, PEKOMEHYETCA IIPOMbBIBATD

JA HET | 6 I71a3a TOf, IPOTOYHOM BOJOM B TedeHue 15-20 MuHYT.

JA HET | 7 | CKBO3HAKM MOTYT CTaTbh IPUYMHOI BOCIIANeHNA KOHDIOHKTVBBL.
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¢ Hanummu B Terpagn

o

Ha3BaHIA TUIOB
I7Ia3HOrO A0M0Ka,
NpeACTaBIeHHBIX B
KOJIOHKe A.

® Haiigu cooTBeTCTBIE
MeXXy U300 pakeHn-
AMU U3 KOTOHKU A
C TUTIAMM JTH3 [T
KOPPEeKINI KaXK/{0ro
HapyLIeHN: U3 KO-
noHKu b.

® IIpoBeps y ce0s BeTOBOE 3peHue, CIERys

3 ¢

aNIrOpUTMY:

v PaccMOTpy 1IpaBbIM I71a30M JaHHOE M306pakeHe
(meBbIIT 7123 3aKPOIL).

v/ 3anMIIN B TETPajb TO, YTO Thl YBUHE]L

v IIpogemnaii TO ke caMmoe C JIEBBIM I7TIa30M.

v/ CpaBHU CBOM Pe3y/IbTaThl C HOKa3aHUAMU
OJTHOK/TACCHUKOB.

v Crienaii BBIBOIbI O CBOEM I[BETOBOM 3PEHNM.

® Jickmouu 13 KaKKO0il OC/Ie0BATETBHOCTH ,, TUIIHEee  CTOBO/CITOBOCOYETAHIIE.
® QO0BscHM CBOII BBIOOP.

A b
ITUIOBBLI CIUPT Ibim
Cron0BbIi1 YKCyC [Tbu1p
PacTBop n3sectn baxrepun
Apxoe ocsejenne ITecox

[Ib11b lenxn

6 - Cpenaif K13 IIAaHNPOBKM KabHeTa 6JOIOTII, B KOTOPOM OBbITN OB COOMIOTEHBI BCe

7 -
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TpeﬁOBaHI/I}I TUTUEHDbI 3pEHNA.

® JIns Toro 4To6bI BO BpeMs YPOKOB He yCTaBa/IM IIa3a, B KJIacce JO/DKHbI ObITH co3/a-
HBI He0OXOVIMbIe YCTIOBUA. BBIACHN, COOTBETCTBYeT M KIacCHas KOMHATa, B KOTOPOIA
BbI 00y4aerech, BceM HeOOXOMMbIM TPeOOBaHMAM.

® O6ocHyit cBOJI OTBET B BHfIe KOPOTKOJI 3aMETKH JI/IsI CTEHIA3€Thl.




® 3ByKOBbI€ CTHATIbI OCOﬁeHHOCTPl CTPpOEHMUsA yXa
- (D ATy H CAYX Y KHBOTHbIX Ll

JKuBOTHBIE 1 YesloBeK OPUEHTHUPYIOTCA B OKPY>Kalolell cpefie 1 00IaloTcs mpu

HIOMOIIIY 3BYKOBBIX CUTHAJIOB. DTV CUTHA/IBI IIPEACTAB/IAIT C00011 KosebaHms Bo3-

myxa (3BYKOBbIE BOJIHBI) ONIPee/IeHHON CIJIbI, aMIUIUTY/BI M IePUOANIHOCTH. Pas-

JIMYAIOT 3BYKY C/1abble, CHIbHbIE, BBICOKME, HU3KIE, PUTMUYHbIE, METOAMNYHbIE, ITYMOBBIE.

B xauecTBe CUTHA/IOB 3BYKM MMEIOT HEOAMHAKOBOe 3HaueHVe. Hanpumep, Bo BpeMs 061jeHNs

Tofiell BaKHOE 3HaYeHMe MIMeET He TOIbKO CMBICT IPOV3HOCUMBIX CTIOB, HO M KaK 9TH CI0Ba

HPOUSHOCATCA (MHTOHAIS, PUTMUYIHOCTD, MEMOJUYHOCTD). YXO 4elloBeKa CIIOCOOHO BOC-

IIPYHVMATD 3BYKOBbIE BOJHDI I/IHOM IIpuMepHO oT 20,625 M 10 1, 65 cM, YTO COOTBETCTBYET
16-20 000 I (reprr) (xomeb6aumit B CEKyHRY).

Jlerko nu ycnpimath 3ByK? Jla, HO 1A 3TOTO ClegyeT 06/1afjaTh XOPOIIO PasBUTBIM CIIy-
XOBBIM amnmaparoM. JKUBOTHBIe, VIIeHHbIe OPTaHOB CTyXa (HampuMmep, 3aMen), rryxu. OHu
OTIOJI3AI0T TP MPUOMVDKEHUN YelIoBeKa He MOTOMY, YTO C/IBIIIAT €ro Iuary, a 6marogaps
TOMY, YTO CIIOCOOHBI BOCIIPMHUMATD CaMble cTabble komeOanus moysbl. OpraHoB cIyXa HeT
TaKKe y MayKOB, YIUTOK, Mefly3, YepBeil, MOPCKUX 3Be3f; u jip. IIpeobnanaromee sxe 607b-
LIMHCTBO YKMBOTHBIX MMEIOT XOPOILIO PasBUTHIN CTYXOBOJ allllapaT, IO3BO/AIOLMIL M pas-
JIYUTD JJa)Ke CaMBblii CT1a0bIil OPOX ¥ OTPearupoBarh Ha Malelnit 3ByK. VIMEeHHO o3TOMY
MPAaKTUYECKM HEBO3MOXXHO HE3aMETHO IOZONTH B ITHUIE, ALlepHLie UM MAEKONUTAIOIIEMY.
Oco6eHHO XOpOILIO PasBUT CIyX y HOYHBIX XMIIHMKOB. TaK, cOBa C JIETKOCTDIO IOBUT MBI-
el B TeMHoTe. Elje 6o/ee TOHKMIT CIIYX Y JIETY4YMX MBbIIIEH, YTO MO3BOJIAET MM XOPOIIO
OPVMEHTUPOBATHCA ¥ OXOTUTHCS HOUb0. OHY CIIOCOOHBI BOCIIPMHIMATD 3BYKY CUIION Gortee
30 000 Ity. JIeTy4nme MbIIIM HOCTOAHHO M3JAIOT 3BYKM BBICOKOI 9aCTOTHI, KOTOPBIE OTpaXka-
I0TCS OT TIPeIMETOB, HACEKOMBIX B BIJI€ 9Xa, BOCTIPMHIMAEMOTO OOJIBIIVIMIL 11 YyBCTBUTENb-
HbIMU ymaMy. TakuM 06pasoMm, /leTy4dne MbIIIY ONPefe/Al0T MOMOKEeHNe M PAcCTOAHIE [0
Pas/IMYHBIX IPEIMETOB M >KVUBBIX CYIeCTB O/arofapsa axonokayuu. [locpescTBOM 3X0/0Ka-
LMY JIeTy4le MbILIY HaXOfAT CBOM THe3J1a, JIeTKO IposieTas MOf, U MEX[Y /MeKTPUYeCKUMU
IIPOBOZIaMM, BETBAMMU. Y pasHBIX )KMBOTHBIX OPTaHbl CIyXa OTIMYAIOTCA IO PACTIONOKEHNIO
1 0COOeHHOCTAM cTpoeHysA. Hanpumep, y Ky3HEUNMKOB OpraHbl CIyXa PacloloXKeHbl Ha Ie-
PeIHUX KOHEYHOCTAX, Y PAKOB — Y OCHOBAHYVISI Ma/IbIX aHTEHH, a Y JIe/Ib(pUHOB — B HIDKHEN
4emICTH. Y PbI6, IPECMBIKAIOUIVIXCS, TITULL ¥ MIEKOTIUTAIONMX CTyXOBOII anapar obmagaer
OIIpeJieJIeHHbIM CXOZICTBOM C YXOM 4Ye/oBeKa. PhIOBbI IMEIOT TOMIBKO BHYTPEHHE YXO, 3eMHO-
BOJHbIE 1 IIPeCMBIKAIOIIMecs — BHYTpPeHHee U CpefiHee; Y IITULL HOABMAETCA U Hapy)XHOe
yXO0, XOTSI OHO ¥ TIPEACTABIEHO PefyIVPOBAHHBIM CIYXOBBIM IpoxofoM. CaMoe CIOXKHOe
CTpOEHMe yXa HaOMofaeTcs y MIEKONUTANX, Y KOTOPBIX OHO IPECTaB/IeHO TPeMs OT-
IelaMyl — HapY>KHBIM, CPEHMM U BHYTPeHHMM yYXOM. KaXk/[blil 3 3TUX OT/€/I0B BBIIOTHAET
CBOY KOHKpETHbIe (PyHKIINIL.

IIpounrTaii TekcT ypoka, ucnonbsysa Texuuky SINELG.
Ilepeueprn TabmuILy B TeTpajb 1 3alIOTHU ee.

3Han 1o MHe He BCE ACHO.
Y3nan u3 tekcra | Ilpornsopeunt Tomy,
MPOYTEHNA Tpebyercs fononHUTETbHASA
YPOKa ¥ IOHSI | YTO S 3HAJI {0 9TOT0
MaTepuasa ypoka N uHpopManya
v 2
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Vcnonb3ys 6momornyeckmii c1oBapb, HaMIIM B paboyell TeTpagy 3HaUYeHUe BbIje-
JIEHHBIX B TEKCTe M HOBBIX UL Te0s CTIOB.

w
°

CocTaBb CHNMCOK PEKOMEHFALUIL IS OTHPAB/IAIOINIXCS Ha MUKHUK B JIEC C T€M, YTOOBI
UX IOBefieHIe He MOBINANO OTPULIATe/TbHO HA CIYXOBO allllapaT TeCHBIX )KNBOTHBIX.

o

Samummu B TeTpany HE MEHee 3-x IIPpUMEPOB POIN CTYXOBOIO anmapaTa B BBLDKMBaAaHUN
JKNBOTHBIX.

N
°

CocraBp 2 IIPpENIOKEHNA, OTPa3NB B HUX CTENIEHDb 3HAYMMOCTN CIyXa Is )KUBOTHBIX.

o

HPI/IBCJII/[ APTYMEHT O ITO/Nb3€ " HeO6XOJII/IMOCTI/[ N3y4eHnA IIaHHOﬁI TEMbI B IIIKOJIE.

* Hapy:xHoe yxo ¢ HakoBanbHs
* CpepHee yxo ¢ CtpeMeyKo
Oco6ennocrn * Buyrpennee yxo  ® OBanbHOe OTBepCTHE
3.6. choeH“ﬂ yxa % | * VimHas paKoBuHa © OKPYT}IOC OTBEpCTNE
* CIyX0oBOJI1 IPOXOR,  © YINTKaA
CAYyX y Y€AOBEKa * bapa6anHasa ¢ Ilepunumda
IepernoHKa * dupommpa
* Monoroyex

SINIUIITUYECKUIL
Hapy:xHoe yxo % B
py. y 2 HyTpeHHee YX0 MeLIOYeK
Y
0 © /
[
a) Crpemeuko
Monortouex HakoBaabHs 6) chepraeckmit
MEIIOYEK
YmHag —— I
OJIyKPY>KHbIE KaHaJIbl
PaKOBMHA — OMyKPY.
BectuOysipHsIit
HepB

"~ CnyxoBoit

CryxoBoit — HepB

IPOXOJ, Yimurka
1 B)
Bapabannast
THeperoHKa 1
Oxpyrnoe
OTBEpCTIIE/OKHO

EBcraxnesa Tpy6a

Puc. 21. CtpoeHnue cyXoBOro anmapara y 4yeloBeKa
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Y denoBeka, Kak 1 y pyrMX MIEKONUTAIOMINX, YXO COCTOUT U3 TPEX OT/IENOB —
HapY>KHOTO, CPETHEro 1 BHYTpeHHero yxa (puc. 21 a). HapyxHoe yxo BkIo4aeT
YLIHYI0 pAKOBIHY, KOTOPas Y/IaB/IMBaeT 3BYKU, Y CIyXOBOIi IPOXOJ, HALIPABJLAIOLNI 3BYKI
K CpegHeMY yXy. B KoxKe, BBICTU/IAIONIEN CTTyX0BOI IIPOXO, ECTh CIEIaTbHbIE JKeTe3bl, KOTO-
pble BBIZIEAIT 0c060€ BelecTBO — YUIHYIO cepy. HecobmoeHne paBm rureHsl IpuBo-
T K HAKOIIEHNIO CePbl U 3aKYNOPKe CTyX0BOro npoxozia. bapa6annas mepenonka — sTo
crelyanbHasA MeMOpaHa, BUOPMPYIOLIAs TPV IPOXOX/EHNM 3BYKOBBIX BOMH. OHa coefuHAeT
BHeIlIHee YX0 co cpeHuM. C BHEIIHell CTOPOHBI CpefiHee YX0 orpaHnyeHo 6apabaHHoII epe-
IIOHKOJ1, @ ¢ BHYTPeHHeil — JiByMs BUOPUPYIOIMMM MeMOpaHaMyl OBaJbHOTO U KPYIJIOTO
oTBepcTuit. CpefiHee yX0 3aII0THEHO BO3JYXOM M coobmaeTcs mpyu nomomy EBcraxmeBoit
TpyOBI ¢ HocornoTKolL. [Ipy kaxaoM akTe rnoranus dyepe3 EBcraxueBy TpyOy B cpeHee yxo
HOCTYIIaeT BO3AYX, BBIPaBHUBAA, TeM CaMBbIM, [JaBJICHIIE B yXe 10 00e CTOPOHbI 6apabaHHOI
HEePEroHKH.

B cpepgHeM yXe pacmosoKeHbl TpU CIYXOBble KOCTOYKM — MOIOTOYEK, HAKOBAIbHA 1
crpemedko (puc. 21 a). OHu nepefaroT 3ByK BO BHyTPEHHEE YXO, yMeHbIIasg aMIUINTYRY BU-
Opauuit 1 yBemm4uBas CUTy 3ByKa. BHyTpeHHe yX0 COCTOUT U3 KOCTHOTO TabVMpUHTA, BHYTPU
KOTOPOTO HaXOUTCA NepeIoHYarhlil 1abupuHT. [IpocTpaHCTBO MeXAY ABYMS TaOUpPUHTA-
MU 3aI0/THEHO nepmmnMoii, a BHyTpY MeMOpPaHHOTO Ta0MPIHTa HAXOAUTCA SHFomuMa.
MemO6paHHBIiT TaOUPUHT BK/IIOYaeT B Ce0s 2 COOOMIAONINXCS MeNIoYKa (S/UIUIITUYeCKIIT 1
cepudeckuit), Tpu HOTYKPY>KHBIX KaHaJIa U YIUTKY (puc. 21 ). Melo4yku 1 IONyKpy>KHbIe
KaHAJIBI SABJIAIOTCS BKHBIMI KOMIIOHEHTaMI BeCTHOY/LIPHOTO alliapata 4eloBeKa, a yIuT-
Ka, COOCTBEHHO TOBOPS, M €CTh OPTaH C/yXa. VIMEHHO 37IeCh pacIoNaraloTCs PelenTOpPhI I
BOCIIPUATHSA 3BYKOBBIX KOJI€OaHMIL. DTI BOMOCKOBBIE KJIETKY MMeeT YAIMHeHHYI0 GopMy U
HATSHYTBI, KaK CTPYHBI, BO/Mb YIUTKK yXa (puc. 21 2). VIx 3nech 6omee 20 000, u Kaxpas
«CTPYHa» BOCHPUHUMAET OIPEME/IEHHBIl 3BYK, KOTOPBIN IEpeaeT Yepe3 CIyXOBONM HepB
(puc. 21 a) B KOpy TOTTOBHOTO MO3Ta. B Kope M03ra IpoMCXOANT aHaIN3 HEPBHOTO MIMITY/IbCA,
npeo6pazoBaHie €ro B CIyXOBOE OIIYILIeHMe M MHTEPIIPeTalA 3HAYeHNA 3BYKOB, YTO 0CO-
OEeHHO BaXKHO /1714 OOIIeHMA YeTOBeKa.

10 11 12

V/—
Ilepepucyii B TeTpajh KPOCCBOPH,. \\ /

Bummm B psgbl KIeTOK Ha3BaHMA
COCTaBHBIX YacTell yxa, 0003HaUY€eH-
HbIe Ha PUCYHKe [ pamu.
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Omnmum MexaHN3M BOCHPHATIA 3BYKOB, UCIONb3Y: CIeAYOLIe CTOBA M BbIPAXKEHNUS:
Konebanus, 6030yx, nepunumpa, IH0onUMPa, CIyx060ti annapam, peuenmop, cryxosoi
Heps, KOpa 207106H020 M0324 U 0p.

ot
[ 38}

Omnpepenn y ce6s sKCIepUMEHTATbHBIM IIyTeM OCTPOTY CITyXa.
JeiicTBYIt COTTacHO M3T0KEHHOMY a/ITOPUTMY.

(9 YcTaHOBM OCTPOTY CIyXa Ji/IA IPABOTO yXa:

v/ 3aKpoil 1eBOe YXO BATHBIM TAMIIOHOM.

v CApb Ha CTYII, TOBEPHYBIINCH IIPABBIM YXOM K KOJIJIETe.

v Bemynmsarics B To, 4To LrermyeT TeOe KOJUIera C PasHbIX PACCTOAHMII (OH HAYHeT C LIeNoTa
(9 ¢ camoil fanbHell TOYKY KJ1acca, IIOCTEIIeHHO MPHUOMDKasich K Tebe).

v Coo61my, KOIfja 9eTKO YC/IBIINIID IPOM3HOCUMBIE C/I0Ba. IIycTh OH OTMETUT NPV STOM

paccTosiHIe OT Hero A0 TBOETO yXa.

CJ Onpememi ocTpoTy CITyXa ISt TEBOTO YXa, CIEAYS TOMY 5Ke aTOPUTMY.

D

"
°

o
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CpaBHIL: ) OCTPOTY CIIyXa MPABOTO YXa I IeBOT0; ) OCTPOTY CIyXa y ceOst 1 Komiern.
ITpencraBpb pe3synbTaThI rpadpuyIecK.
Cdopmynupyit BoIBOfBI 06 OCTPOTE CIIyXa.

VI3BecTHO, 4TO CpeiHee YX0 CBSI3aHO C HOCOITIOTKOI nocpencTBoM Escmaxuesoii mpyooL.
Vkaxmu B TeTpangy MOIOKUTENIbHbBIC I OTPUIIATEIbHbBIE ACIIEKThI ;[a}moﬁ CBA3MN.

Hanmmm 3aMeTKy 0 BUPTYaTbHOM MY3bIKQTbHOM HHCTPYMEHTE, CO3JAHHOM Ha OCHOBE
HNPUHIMIIOB PaGOThI OpraHa CIyXa, M CIOco6e rpbl Ha 5TOM UHCTPYMeEHTe.

AprymeHTHPYII CllefyIollee yTBEepP>KAeHMeE:
Y bemxoeera b1 a6COMOMHDbLLL MY3bIKATb-
Hulil cyx. [Hasice 0enoxmys 6 crmapocmu, oH
NPOOOTIHCAT NUCAMb 2EHUATIDHYI0 MY3bLKY.




* I'myxora

* CepHas po6xa l'uruena cayxa |27/
* Otur

PasyuaHble HapyILIeHNs CTyXa MOTYT BbI3BAaTh OC/IA0JIEH e /TN IIO/THYIO [IOTEPI0
cnyxa. OfHOI U3 IPUYMH 0CTabNeHNs CTyXa MOXKET CTaTh CepHasA MPoOKa, KoTopas
3aKyMOpPYBAET CIYXOBOII IPOXOf. B 3TOM cydae He0OXOAMMO 0OPaTUTHCS K Bpauy, a He IIbI-
TaThCS YAAMUTD ee CaMOCTOATeNbHO. OCOOYI0 OIACHOCTD MPECTAB/ISIET UCIIONb30BaHME IS
9TOTO OCTPBIX MPEAMETOB (CIIUEK, CKPENOK, 3yO0UNCTOK), TaK KaK 9TO MOXKET MOBPEFUTD
6apabaHHYI0 IEPEIIOHKY 1 IPUBECTH K IoTepe cyxa. [IpefoTBparuTh 06pasoBaHye CepHBIX
HIPOOOK MOXKHO, CTIef[ys TPOCTBIM IIPaBI/IaM TUTMEHBI U, B IIEPBYIO O4epefb, MbITh yiuu. [1pu
TOIIAlAaHNM B YXO MEJIKUX IIPeIMETOB (TOPOIINH, HACEKOMBIX, IIeCKa) WU BPEJHBIX XMMUYe-
CKUX BeecTB (puc. 22 6) HeOOXOAUMO Cpasy >ke 00paTUThCS K Bpavy.

OAKTOPBI PUCKA
a) Ousuyeckme 0) MexaHmyeckme B) XuMMUYeCKUe r) Buomornueckue
Y
P g
YkcycHas % T
KHCI0Ta

Puc. 22

Kpome nepeuncieHHbIX IPUYIH, OPTaH CIyXa MOKET ObITb OBPEXK/IEH BCTIEACTBIE CUIIb-
HBIX YApoB B 00/1aCTh yXa, [VINTENLHOTO BO3ZENCTBNUS myMa 1 T. A. Hampuwmep, paboTaro-
1Y€ B YCIOBUSX MOCTOSIHHOTO LIyMa JTIofyt (LB, MaxTephl, TOKApY, KeCTAHINKI 1 fip.)
TIOfiBEP>KEHBI PUCKY YACTUYHOI VIV TIOJTHOJ TTOTEPY CIYXa, M UM PEKOMEH/YeTCsl BO BpeMs
paboThI MCIIO/IB30BATH HAYIIHVKIL

15t miopieit APYTUX CrieraTIbHOCTel XOPOLINIT CITYX sAB/IAETCS BXXHBIM IIPodeccioHab-
HBIM KadecTBOM. Harpymep, OIbITHbIE MEXaHMKI, YACOBILIMKI Y3HAIOT IIOIOMKI 110 0CO60MY
3BYKY, @ My3BIKQHTbI Pa3/M4aiOT 3ByYaHye KXXIOTO 3 MHCTPYMEHTOB B OPKeCTpe.

CoBpeMeHHast MO/IOAEXKD IIPEIIOYNTAET CIYIIATh IPOMKYIO MY3bIKY, HAIIPUMEP TsDKeTIbII
pok. Ho cienyeT moOMHNUTB, YTO TPOMKIIE 3BYKM BHICOKOJ 4aCTOTBI OTPULIATEIBHO BIVSIOT HA
HaIIl CITyX.

JHorpa 601 B 06/1acTy yXa CBA3AHBI C BOCIATIEHNMEM CPEHEro yXa B pesy/braTe pas-
NMYHBIX NHQEKLWIT HApY>KHOTO CITyXOBOTO IIpoxoza (puc. 22 2). ITo 3aboneBaHMe HOCUT Ha-
3BaHye OTUTA. Bo3bynuTenn 3abomeBanHuss — MaToreHHble MUKPOOPTaHM3MbI — IOMAJA0T
B yx0 4epe3 EBcraxueBy Tpy6y. OTUT He0OXOMMMO 00513aTe/IbHO IEUNTD C MCIONb30BAHIEM
CIIeIa/IbHBIX JIEKaPCTBEHHBIX [IPETapaToB, HO CTPOTO 10 Ha3HAYEHMWIO U II0f, Hab/IofleHIeM
Bpava.

|
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Kax npasuno, Escmaxuesa mpy6a 3akpbITa I OTKpBI-
BAeTCS TONBKO B C/Ty4yae YMXaHVA, KAl VI pasroBopa,
BBIPABHIIBAA JaB/ICH}E B CPEITHEM yXe C JaB/ICHIEM aTMOC-
¢beproro Bospyxa. [ToaTOMy IIpy B3pbIBe HEOOXOAVMO
OTKPBITh POT I TOTO, YTOOBI IPEJOTBPATUTD Pa3pPhIB
6apabaHHOII ITePETIOHKIL.

2
EBcraxmeBa Tpy6a
1 ?
Hapucyii B Terpagy nogo6Hyo [Topaxenns yxa, mpu
CXeMY U 3aIIOJIHH ee. KOTOPBIX 00s13aTeNbHa 2. ?
KOHCY/IbTAllVsI Bpaya B ?

2 o Ommmm MOpaKeHNA N |
CllyXa, BbI3BaHHbIE "";\
¢dakropamu, mnpen- %
CTaBIeHHBIMM  Ha

CepHas Ockomnku
puCYHKe.
npo6Ka [Mecunnxkn cTeKa baxrepun

w
°

D

CocraBp ImpaBUIa TUTVIEHBI CTyXa € Y4eTOM (paKTOPOB PUCKa, YKa3aHHbBIX B Ipefbl-
AyleM 3aJaHum.

ITonp3ysAch JaHHBIMU TaGIUIBI, ONUINN COCTOSIHME CTyXa Y MIOfieil pas/IMYHBIX IIPO-
(eccuii (paGOTHIKOB CETBCKOTO X035IICTBA, BOANUTEIIEN, TeTINKOB, HIAXTEPOB, IEBI[0B

" ip.).

[Tpurmy- . Tyn CoBpemeH- | Yaapsl oT- | PeB peak-
[Memect Cnoxoii- .
(I)aKTOPbI Ileror | 1mIeHHbBIE o aBTO- Hasid My31>n<a 6OI/IHOI‘0 TUBHOTO
JINCTBBI HBIN TOJI0C
romoca MOTOpa | 13 KOJIOHOK | MOJIOTKA | caMmoreTa
Yposenb
nryma 5 10 30 50 60 70 130 140
(memu6en)

5 .

o

~
°

Paspa6oraii mpaBuia IurieHsl CIyxa jjisa NpecTaBuTereiil Npodeccuii, ykasaHHbIX B
3amaHnm 4.

ITpepncraBb cebe, 9TO THI — BpPad OTOPUHOIAPMHIOIOL.
CocTaBb ¥ 3aIMIINU CIIMCOK COBETOB /LA MPO(IIAKTUKY OTHUTA.

O6ocHyi1 yreepskenue: IIpodonxumenvHulii HACMOPK MONem 6bi36aMb OMUM.
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*Hoc © O0OHATENbHbIN MM TEINI H
® OctpoTa 060HAHUA © OO0OHATETbHBIE KIETKN oc u obonsHme [Z1:F

Hoc siBnsieTcst cBoeoOpasHOIl XMMIYECKOIT TabopaTopueli, CIOCOOHOI paco3Ha-
BaTb OPOMHOE pa3HOOOpasie BelllecTB BO BAbIXaeMOM HaMu Bosfyxe. Jlaxe ¢ 3a-
KPBITBIMY I7Ia3aMJ MBI HMKOIJIA HE CITyTaeM 3aIaX KOoJ6achl ¢ apOMaTOM CBEXeCOOPaHHOI
KITYOHUKM MY LIOKO/Iaia — € YKCycoM. [Ipy momotyt 060HAHMSA IMYéIbl HAXOAAT NbUIBLY U
HEKTap, MypaBbll — JOPOTy K CBOEMY MYpPaBelHIKY, CaMIbl HACEKOMBIX MIIYT CAaMOK. 3aIax
HIOMOTaeT XVIHUKAM HalIT! CBOIO HOObIYY, @ )KepTBaM XMITHUKOB — U30eXaTb OIIACHOCTH.
Yesosek 10 3amaxy MOXKeT OTIMYUTD CBEXMeE IIPOJLYKThI OT UCIIOPYEHHBIX, II0YYBCTBOBAaTh
yTe4yKy ra3a B IIOMelleH!N. A CKOIbKO HAaC/TaK/IeHNsA JOCTaB/IsAeT apoMaT CKOLIEHHOTO CeHa,
CBEKENCIIeYeHHOT0 X/1e6a, 6/1aroyxaHue 1{BeTOB B Cafly.

Pacnonoxenne oprana 000HAHNA Y pa3HBIX XIMBOTHBIX HeofiHakoBo. Hampumep, y xie-
Iell OH PacIojIaraeTcs Ha MepefHNX JIAlKaxX U MMeeT BUJ TOHKUX BOTOCKOB (pecHmuek). ¥
HaCeKOMBIX OpTaHbI OOOHAHNA HAXOAATCA B AaHTEHHAX B BYJIe MUKPOCKOINYECKUX YITyOre-
Huit. Pa3mepsl oprana 000HAHMA Y XUBOTHBIX BAPbMPYIOT U 3aBUCAT OT PO OOOHAHNUA B
KM3HU JaHHOTO >KMBOTHOTO.

Y cTpeKosbl, 3Ha4YeHIe 00OHAHMA /I KOTOPOIT He CTOTIb BEMIMKO, €CTh TO/MbKO 10-20 060-
HATE/IBHBIX IMOK, B TO BpeMs KaK y I4esibl 1X 0Koyo 15 000. Y MIeKOmUTAoLMX, ITHL], PO,
IPeCMBIKAIOMINXCS 1 YeIOBEKa OPIaHOM OOOHSIHNA SABJIAETCS HOC, pa3Mepsl 1 popMa KOTo-
POTO HEOJMHAKOBHL. Y HEKOTOPBIX KMBOTHBIX 3TO [IBa IPUMUTUBHBIX OTBEPCTH, a Y IPYTUX
HOC IIprobpeTaeT OrpOMHBIE pa3Mephl U MOXKeT ObITb CaMoii 3aMbICTIOBaTON (opMbL. Beriom-
HITe, HAaIlpuMep, X000T C/IOHA, K/TIOB IMITHULBI VI HOC PBIOBI-MOIOTA.

Hocosaa
IO/IOCTD/Ma3yxa
Ob6owusiTenpHasA
JIyKOBMIIA
O60HATEbHBIIT -
HEpB
Kopa ronosaoro
MO3ra
HepsHbie
BonokHa  JKere3bt
O60HsITeNbHBIIT
SIUTENNI
Hamnpasrnenne IpoHNKHOBEHUA
BO37yXa \/
O6ons- O6onsa-  OmopHble
Te/IbHBIE TeJIbHBIE KIIeTKI
Puc. 23. Crpoenne Hoca y yenoBeka
KJIeTKI PECHUYKY
4
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ITo ocTpoTe 0GOHAHNA BCeX )XMBOTHBIX MOXKHO YC/IOBHO Pas3feNUTb HA TPV TPYIIIBL:
JKUBOTHbIE 03 000HAHNSA (Henb(UHBL, KalllaIOThI); )XUBOTHBIE, Y KOTOPBIX 00OHSHME C1abo
pa3BuTO (00€3bsHBI, TIONIEHN, MOPXKM, KUTbI); KUBOTHBIE C O4€Hb TOHKVIM 00OHAHMEM (00/1b-
IIMHCTBO M/ICKOIMTAIOMINX U Al HaceKoMbIX). Hampumep, camer; 6a60uky maBIMHMIT I71a3
YYBCTBYeT CaAMKYy Ha paccTostHmM 10 10 KM, a HamaBIIas Ha cref cobaka He HOTepsieT ero,
JiaXe eC/Iy BCE 3aMeTEeHO ITTyOOKVM CHETOM.

Y 4enoBeka OOOHATENbHAS 30HA PACIONOXKEHA B BEPXHEN YacTy HOCOBOI HOTOCTH 1
IpefcTaBIeHa 0OOHATETbHBIM SIMUTENNeM, BHICTIIAIOMINM ee VIBHYTPU U 3aHMMAIOLINM B
pasmepe 710 2-5 cM’. B cocTaB snuTenus BXO#AT 00OHATETbHbIE KIETKM (PeLlenTopsl), 1o-
KPBITBIE Me/IbYAIIINMIY BOTIOCKAaMU (peCHUYKAMM), I >KeJIe3bl, BBIIE/IAIONIIe 0COOBII CeKpeT
(xmpKocTh) — 6emKoByo c/u3b (puc. 23). Cusb yBIaXKHAET HOJIOCTb HOCA Y PaCTBOPSIET JIe-
Tyune (IIaxydue) BellleCTBa, KOTOPbIe B3aMMOJEICTBYIOT € pelienTopaMy. Bocpruunmaemast
TakuM 06pasoM MHGOpMaINs [epefaeTcs 0 HEPBHBIM BOJIOKHAM B KOPY TOTIOBHOTO MO3T4,
I/le Ha OCHOBe ee aHa/m3a GOpMUPYeTCs OLYILIeHN 3aIIaxa.

UyBcTBO 0OOHSHIE XOPOLIO PasBUTO Y fAeTell, a C BO3PACTOM IOCTENEHHO OCabeBaert,
0COOEHHO Y KYPU/IBIIMKOB.

VIHOTza, HampyUMep B C/Ty4ae OCTPBIX PeCIMPAaTOPHBIX 3ab0IeBaHMIt, HabIOaeTCs Bpe-
MeHHasl YaCTUYHas WM [OJTHAA yTpara 000HAHMA. DTO ABJIEHUE Ha3bIBACTCA AHOCMUEI.

[t 060HAHMS, KaK U IS PYTUX IyYBCTB, XapaKTepHa CIOCOOHOCTD K afjantaiyn. Afjam-
TalMsA — 9TO YMeHbIIIEHNe YYBCTBUTEIbHOCTY K OPefie/IeHHOMY BeIeCTBY, HaXOAAIeMYCs
B M30bITKE B JAHHOII Cpefie, 1O MOTHOTO HMPMBBIKAHMA. ITUM OOBACHIETCS TO, YTO MbI He
OlIyIiaeM 3amaxa cOOCTBEHHOI OfeX/bl, KOXM, CBOEIT KOMHATBI 1 T. [.

Xomakos, 06ajaonX HEIPeB30JiJeHHBIM YyBCTBOM
000HAHNSA, IPUBJIEKAIOT HAa TAMOXXHAX /IS 0OHAPY)KeHUA
HAPKOTUKOB. Jla)ke ecny HapKOTUKY CIIPATAHbBI B IJIOTHO
yIaKOBaHHbIe MeTa/UIMYecKye OAaHKYU, XOMAUKU-«TaMO- ¢
JKEHHUKI» UX BCE paBHO HAAYT.

HaqepTM B TETPAAN KI€TOYKN B YKa3aHHOM HMKE ITOPATKE.
Buummn B PARDBI KIE€TOK Ha3BAHMA CTPYKTYP, KOTOPbI€ BBINOTHAKT COOTBETCTBYIOIINIE

dyHKIII.
a) Boimensior c/m3pb/6emKoBYI0 XUAKOCTb.

6) Opran 06OHHMSL.

[T1]

B) O6oHsATENbHbIE PELENITOPBL

r) ITyTn, cBA3BIBaIOINE PELIENITOPDI HOCA C KOPOJI FOIOBHOTO MO3Ta.

1) ®opMupyer oLylIeHNe 3aIIaxa.

62



2 © CoengyHy 6onbIINe KBaZpPaTHI IO IBa TAKMM 00Pa3oM, YTOObI OHY JOMOTHSIIN JPYT
T APYTa, ¥ ThI CMOXKEIIb IPOYNTATh Ha3BaHM PANA )KUBOTHBIX.
¢ Ompegenu OTCyTCIBYIOIE OYKBBI B KIeTOYKAX U JOMOMHM TaOGIUIly MOTyYeHHBIMI
Ha3BaHUAMM KMBOTHBIX.

nja| [ufr n]EeHo| [ x| [v]x[EE 0
‘Blo|P| [n]|o|T clp K|Alm|A| [O|B|E|W P |bI
Cc|O O N H IA OIE|/1|b Bb|AK|A II|Y|E
JKIBOTHBIE JKuBotHbIe co c1abo JKuBotHbIe ¢ XOpoLIO
Pa3BUTHIM IyBCTBOM Pa3sBUTBIM YYBCTBOM
Ges oGomsmA o0oHaHNA 000HIHNA

3 °© Pemms KPOCCBOPJ, ThI IPOYNTAENID 10 BEPTUKAIN Ha3BaHMe TOKCMIHOTO BElleCTBa,
B/IbIXaHJ€ KOTOPOTO BbI3BIBAET OLNyIIeHIe GO,

1. CHIDKeHMEe IyBCTBUTETIBHOCTI OOOHATEIbHBIX

| | | | | | KJIETOK.
| 2. Kaxoit Buz MMeroT opraHbl 0OOHSHIS

HACeKOMBIX?

3. Mopckoe meKonuTaliee co cnabo pa3BUTHIM
| 060HsHIEM.
4. BoicTimaeT HOCOBBIE TTA3yXIL.
. Ha 4T0 moxo>xu opraHbl 0OOHSIHIS HACEKOMBIX?
6. HacTb ro1I0BHOTO MO3ra, KyJa IOCTyIal0T
UMIIY/IbCBI OT PELIENTOPOB.

wu

'S

U3roroBb, UCONB3ys pasaMyYHble MOAPYYHbIe MaTepyanbl, MOeNb OOOHATETbHOIN
30HBI YeOBEKa.

8

Y Kypu/IbIIVKOB 4YBCTBO OOOHAHNUA IIPUTYILIEHO (0C/IA0/NEeHO).
YkaKu He MeHee TPEX IOCTIeJCTBUIT 3TOr0 HapyIICHNA.

o

IIpupymaii ckasky [y feteii, B KOTOPOJi MOMYePKHY 3HAUEHIIE 3aIIaXa B KU3HU JKI-
BOTHBIX IV OTHOI'O JKNUBOTHOTO.
® (OsarmaBb CKasKy.

® Pemus peyc, THI y3Haellb iBe IOTOBOPKU O HOCE.
® OOBACHU CYTh ITUX NOTOBOPOK CBOMMM CTTOBaMM.

0 3=11 2=0
BE I'M B b 1 MO |
2) 1=T 2=bl - 2K
HE b B 4 E
y
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° fA3pIx ¢ BKkycoBble TOYKI
S0 fsbik u BKYC ® BkycoBble cOcOukM  ® BKycoBble KeTKn

w
JKuBOTHBIE 11 4el0BEK BHIOMPAIOT I € IIOMOILBIO OpraHa BKyca, popMa 1 pac-

HOJIOXEeHNE KOTOPOTO HEOIMHAKOBHI y Pa3HbIX XKIMBOTHBIX. Y MyX 1 6ab0ueK, Hanpu-
Mep, BKYCOBbIE PELIENITOPBI HaXOJATCA Ha KOHYMKAX JIATIOK, 1, «IIPUCEB Ha 9TO-TO BKYCHEHb-
KO€», OHJ Cpa3y >Ke OIIyIaloT 9T0. MypaBbM OIpefie/IAI0T KaueCTBO MUY aHTeHHaMM, a
PBIOBI — BCell TIOBEPXHOCTBIO T/, TaK KaK BKYCOBBIE PELENTOPBI pa3dpocaHbl Y HUX II0
BCEMY TeTTy.
Y 60/MbIINMHCTBA )KMBOTHBIX, B TOM YNC/IE U Y YeIOBEKA, OPIAaHOM BKYCa ABJIACTCA A3BIK.
Crmsucras A3bIKa COAEPKUT OTPOMHOE KOMMYeCTBO BKYCOBBIX COCOYKOB (puc. 24 6) pas-
HOVI popMblL. B KaXk/joM cocouke — BKYCOBbIE IIOYKI
(puc. 24 8) ¢ BKycoBbIMU K1IeTKamu (puc. 24 ¢). Bky-
COBbI€ IIOUK! HAXOJATCA He TO/IbKO Ha A3bIKE, HO U B
Pa3IMYHBIX yIaCTKaX CIM3UCTO ITOTIOCTH PTa.
Bcé€ 4ro MBI eyM, NPUHOCUT HaM OIlylleHue
BKyca. /1 XOT4 9TI OlIyIeHNs O4eHb Pa3HOOOpasHBbI,
BCE MX MOYKHO YC/IOBHO PasfieIuTh Ha YeThbIpe TUIIA:
CTaJKWIT, KUCTIbIA, CONIEHBIN U TOpbKuUIl BKyc. VIHTe-
PECHO, 4TO BKYCOBbIE IIOUKM /I KaKIOTO THUIIA pac-
IOJ/IATAIOTCA B OIPefle/IeHHbIX YIaCTKaX/30HaX sA3bIKa
(puc. 24 a). Tax, Ha KOHYMKe A3bIKa OOJIbIIIE PELIETITO-
POB K CIaIKOMY — OH YyBCTBYeT ero Topasfio ayulle,
Kpas A3bIKa JIydllle OLIYIAI0T KMC/IOe M CONIEHOE, a
€ro OCHOBaHIe — TOPbKOE.

Kopenb A3bIka

HepsHuble
BOJIOKHA
Topbkoe
B)
° ° Cocoukn
S S Omnopnrie Bkycosbie Bkycosbie
9 9
S S KIeTKN  KJIETKU HOPBI
= =
Conenoe Conenoe
a) Cragkoe 6)
BxycoBble moykn r)

Puc. 24. 3p1x 9enoBeka Kak opraH BKyca




CremyeT OTMETHUTD, YTO BKYCOBbIE PELIENITOPBI PearnpyIoT TONbKO Ha BelleCTBa, KOTOpbIe
PacTBOPEHBI B BOJIE U/ B CIIIOHE.

BaxxHyo ponb B popMupoBaHuM BKyca urpaet Temneparypa. OueHb ropsyas uin upes-
MepHO XO/IOf{Has TINIIA TOAAB/IsIeT paboTy BKYCOBBIX PeLielITOPOB. [opsumit yait KaXkeTcst Me-
Hee C/IaJIKMM, 4eM XOJIONHBIII C TeM JKe cofiepyKaHueM caxapa. Kpome TeMIiepaTypsl Ha BKYC
B/IVAET Y KOHCYCTEHIIVA ML

YyBcTBa BKyca 1 3al1axa B3aMOCBsA3aHbI APYT ¢ fipyroM. IIpu cunbHOM HacMOPpKe Y 4eno-
BeKa MOJIaB/IAeTCsA He TO/IBKO O0OHAHME, HO 1 BKYC.

OT BKYCOBBIX pelenTopoB MHPOPMALVA O HEPBHBIM BOTIOKHAM IIEPEHOCUTCH B KOPY
TOJIOBHOTO MO3Ia. 3/leChb OHA aHANMU3UPYeTCA B COYETAHUM C CUTHA/IaMU, IOTYYEHHBIMU OT
OOOHATENIBHBIX PELIEITOPOB, 1 POPMIUPYETCs OLIYIeH)e BKyca. ITO O3BOJIAET HaM CAle/IaTh
BBIBOJ] O BKYCOBBIX Ka4eCTBaX JJAHHOTO IPOAYKTA MUTAHNA U PACIIO3HATH, IIPOOYeM /U 9TO
MBI BIIEPBbIE M/IM 9TOT BKYC HaM yyKe 3HAKOM.

Hepermmu B TE€TPpajab, BIIVICAB IIPOIYLICHHbIE C/IOBA.

Bkycosbrie perenrropnl HasbiBatorca [ [ [ [ [ T T T [ [T [T TTT[T[]wn pacnonara-
forca rpymmavut B [ [ [ [ T T T T J[T T TT] Omm maxogarca B [ [ [ [ [ [ [ [ ]
LT[ [ T[] |ranosepxuoctu [ [ [ [ [ [ [ [ ][ T[T T] Bxycossle peuentopst

pearupyroT TOIbKO Ha BellleCTBa, KOTOpble pacTBOpeHbl B Boge i B[ [ [ [ [ .

2 © IlpuBegu B COOTBETCTBUE MPOXYKTHI IMTAHNA, N300PaXKeHHbIE CI€BA, C YIACTKAMU
A3bIKa, KOTOPbI€ PACIO3HAIOT MX BKYC.

A b

xem

Conb a 6 B T

3 o Omnpenenn y ce6s1 BKyCOBbIe 30HBI S3bIKa, CIeAYS MPEAT0KeHHOMY AITOPUTMY.

O O O O O O O R S G O R G O G O O G O O ¢

Anropurm Heo6xonmbIe MaTepyansl 1

v Bosbm1t yeTbIpe BaTHBIE [TATOYKIL. SUHHPUITHERIET

v/ O6MaKHM KOHYMK OJIHOII ITAJIOYKy B PacTBOp JIucT Gymaru ¢ HapyCOBaHHBIM KOHTY-
caxapa 1 IPUJIOKN K A3BIKY B PA3HbBIX yIaCTKAX. POM A3bIKa.

v/ OTMeTb Ha pUCYHKE YYacTKM, I7ie Thl OLIYTII YeTbipe Buja pacTBOPOB:
CTIafiKMI1 BKYC. a) 10 % pacTBop caxapa;

v IIpopemnaii To ke camoe C ;pyrMMI paCTBOPAMMA. 6) 10 % pacTBOp comu;

v/ YKaXy Ha PUCyHKE BbIAB/IEHHDBIE BKYCOBBIE B) 10 % pacTBOp MMMOHHOI KICIOTBI;
30HBI I Y9ACTKM, IJie OHM COBMELIAIOTCA. T') BOJHDIIf HACTOJ TIOJIBIHY M3 pacyeTa

v O0BsACHN 3HaUeHME STYX 30H I BOCIPUATISL 2 cr. 1oXKu TpaBbl Ha 200 M Knmns-
BKyca. YEHOI BOJBL.

y |
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|-b

B pesynbrate TpaBMbI Ha IIPOM3BOACTBE OiMH 13 JNA/IbHUX POACTBEHHUKOB TBOE CeMbl
HOBpeanT 000HATEIbHBIN HEPB.
¢ KakoBbl BO3MO)XHbIe OCIECTBUA 3TOI TPaBMbI?

N
°

0606wy nmpeacTaBIeHHYI0 HIDKe MH(OPMAIVIIO OHIM CTIOBOM.

Bo BpeM: IIEPEKEBbIBAHNA MUINN OLIYIIEHNE BKYCa MCYE3ACT. HH}I TOTO YTOOBI
OIIYTUTb €r0 BHOBD, H€O6XO}:[I/IMO TIIEPEMECTUTD HI/IH.(CBOI?I KOMOK BO PpTy A1
CTUMY/IMPOBAaHN BKYCOBBIX PELIEIITOPOB.

|O~

Bkyc nmeeT ocoboe 3HaUeHNe /151 MIOfiel OTIpefie/IeHHBIX IPOogeccuit, HalpuMep OBapoB.
IIpenmonoxmm, 4To TBOs 6abylIKa paboTaeT MOBapOM.
CocraBb CIIVICOK COBETOB /I COXPAaHEHM: OCTPOTHI OOOHAHMA.

* Ocrma6neHue BKyca
3.10 I'nruena OpPraHoB ° AHOCMUs

06oHAHMA H BKyca * Cromarut

I[Tpu HecoOMONEHNN TIPABIU/I TUTHEHBI ONpefieNleHHble (GaKTOphl cpembl (puc. 25)

MOTYT OTPUIIATENIbHO BO3[EICTBOBATh HA OpraHbl 0OOHAHMS U BKyca. Hampuwmep,

Ype3MepHO Topsyasi M1IA MOBPEXIaeT BKYCOBbIE COCOUKI SI3bIKA 1, KAK C/IE[ICTBIIE, IPVBO-

T K 0CMaémeHmio BKyca. Eciu sxe mnia o4eHb X0/I0HAA, BO3HNMKAET OITACHOCTD 3a00/IeBa-
HUI CIM3UCTON MOJIOCTY PTa, HOCA U ITIOTKU.

K yMeHbl1IeHII0 000HATENHHOI ¥ BKYCOBOJ YYBCTBUTEIBHOCTI MOTYT TakyKe IIPUBOAUTD
3ab0jTeBaHNA A3BIKA U HOCA.

HekoTopble XMMYecKIie BeleCTBa MOBPEX/AIT 0OOHSITEbHbII ¥ BKYCOBOI SIUTENNIA.
[Tostomy Henmb3A mMpoOOBaTh HA BKYC MM HIOXaTh HE3HAKOMBbIE BelecTBa. [IIA TOro 4To6bl
IPeOTBPATUTh KOHTAKT C BPEIHBIMY BEI|eCTBAMY, BXOAAIIVIMIA B COCTAB CPEICTB ObITOBOI
xumunu (oTbemBaTeert, MOIOIIMX CPEefCTB, MHCEKTULIMOB 1 JIp.), HEOOXOAMMO XPaHUTD UX B
repMeTIYHO 3aKPBITHIX YIIAKOBKAX C STUKETKAMH B CIIEIMa/IbHO OTBEEHHBIX /I 9TOTO MECTaX.

] . o . r\
AMMOHMIT S0 %
dusnueckKne Mexannyeckme XumMmnyeckme buonornueckue
Puc. 25
DAKTOPBI PICKA
dusmaeckme MexaHnueckme XumMmueckKme buomnornueckue
. .
o '
Comnpt r\‘
P
A
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JpyruM hakTopoM, ClIOCOOHBIM BBI3BATh OPAXKEHA OPIaHOB OOOHAHNA 1 BKyCa, ABJIA-
I0TCS TTATOT€HHbIe MUKPOOPraHM3Mbl. MUKpPOOPraHM3Mbl IIONMAJAI0T B HAII OPTaHNM3M IIPH
KOHTaKTe C OO/IbHBIMY VI TIPYU YIIOTPeO/IeHNY 3apasKeHHBIX IPOYKTOB IINTAHNAL

[TonHas notepst 000HAHM Ha3bIBaeTCSI aHOCMMeIL. [Ipy 0CTpBIX pecnmpaTopHbIX 3ab0re-
BaHVAX HAO/TIOaeTCs BpeMeHHast aHOCMYIA. XPOHIYECKMe IPOCTY/AbI M KyPeHe IPUBORAT K
Cepbe3HBbIM IIOPAXKEHNAM 00OHATENbHOTO SINTE/NA.

YacTo BcTpevarommmmcs 3ab0o/eBaHeM CIM3NUCTON POTOBOI IIOTIOCTH Y AeTell ABIAeTCS
cromarut. OH IPOABIIAETCSA BOCNIAJIEHNEM C/IVI3VCTON IIOIOCTY PTa, MHOTZA ¢ 00pa3oBaHueM
A3B. boresHb IepeaeTcs yepe3 MOJIOKO 3apaXeHHBIX aTO3HOI TMXOPA/IKOIl KOPOB, KOTO-
poe mepep; ynoTpebOneHeM He OBUIO MOJBEPKEHO TePMIYECKOI 00paboTKe (KUIITIEHNUIO).
JleyeHue crefyeT IPOBOAUTD IOJ, HAO/MIOfIeHNEM Bpayda ¢ IPYMEHEeHMeM ClIela/IbHbIX JIeKap-
CTBEHHBIX IIPEIapaToB.

¢
O60H${HI/I€ " BKYC MOXHO YCUIINTDb pra)KHeHI/IHMI/I.
B psne npocdeccuit (merycrarop, mapgromep) xopouie
O6OHHHI/I€ " BKYC ABJIAIOTCA HEMMPEMEHHBIMU YCIOBUAMMU,
HeO0OXOVIMBIMI [IJIs1 YCIIEITHOM PabOTBL.

Onuinu yCnoBuA, ONTUMANbHbIE /I BOCIIPUATIA BKyCa.

2_0 IlepeyepTn B Tepapb. By B KreTouky 6YKBBI CTIOB, CTIeysI HAIIPABTIEHIIO CTPEIKH.
¢ TlocnemnasA 6ykBa Ka)XXFOTO CTI0BA ABIAETCA MEPBOIT OYKBOII CTIEAYIOIIEro.
® 3amenu nuQpsl [EHTPATHHOTO PANA COOTBETCTBYIOMINMI OYKBaMIL.
© Jlaii ompefenieHNe IOHATHUIO, 0OHAPY>KEHHOMY B IICHTPATbHOM PALY.

1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18

>

19
p |20
S STSlelala [

. P, BBI3BIBAIOLNII BOCIIAJIEHIE CIIM3IC- —
TOJI PTa, IIOTKY, TOPTaHIA. |22
3. IIpoceccusi, CBsI3aHHAS C XOPOLIO PasBUTHIM |23
BKYCOBBIM OIIyIIIeHNEM. - 24
4. ITonoctp, B KOTOPOIL pacoIOKeHbl BKYyCOBbIE 51 25
COCOUKIL. 50/ | e
5. 3aboseBaHue, BhI3BAHHOE 00JIE3HBIO TOMALII- 49| | 7
HVIX KOIIBITHBIX >KJBOTHBIX /1 IIPOSIB/ISIIOIeeCst asl | T los
B BOCITAJIEHII POTOBOII IIOJIOCTH C 0Opa3oBa- ] 29

HIIEM 5I3B. — —
6. Kitetka, BocIpiHMMAIOIIast CUTHATL 46| | |30
7. TloBpesxpieHue KOKHBIX IIOKPOBOB. 45 3!
8. IIpuATHBII 3amax. 44| | 132
9. BpenHsle BelecTBa, IOBPEXXAAIOIIE CTPYKTY- 43 33
Py 1 GyHKIMY OpPraHOB OGOHAHVA U BKYCa. 1| P | 34

42 41 40 39 38 37 36 35
A
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YacTble IPOCTyHBIE 3a00/1eBaHMA HOBPEK/IAIT OOOHATE/IBHBII 1 BKYCOBOIL SIIUTEIINIA.
Jlaji HeCKONMbKO COBETOB IO IPeAYNPEKIEHIIO IPOCTY/] B XOTOZHOE BpeMs rofa.

D

Knaccudumupyit nepeunciennbie (pakToOpbl, KOTOPbIe OTPUILATETLHO BIMSIOT HA Op-
raHbl 00OHAHNA U BKyCa.
® Vkaku KpuTepmii KaccupyuKammm.

YKcyc, 06KuUTauii 4aii, BUPYChl, aMMIUaK, 6akTepu, e,

"
°

Pemn ronoBoIoMKy, JONOTHUB CTOBAaMM, COOTBETCTBYIOIIMMY MH(OPMAIIN U3 Nps-
MOYTO/IbHNKA. OTBEeTbI 3aIMIIN B TETPab.

Knerxu, BocpuHuMaromuiye
Hapymrenns o6oHAHMA CUTHATIBI
[ | L L] HEEEEE
3a6oneBanue
KPYITHOTO PO-
Cumnrom Opran raToro
CTOMaTHTa |00OHIHIA CKOTa, Iepe-
Jaromieecs
TIOAAM

|O~

Peuns pebyc, ThI 00HAPYKNIIb Ha3BaHUS ABYX 00Ie3Hell CTM3ICTOI HOCA M PTa.
MCHO)II)?;Y}I JOIIOTHUTETbHbIC VICTOYHUKN I/IH(l)OpMaIH/II/I, KpaTKO ONnIMNIIy 3TN 6omes-
HY. YKa)XV IPMYNHBI 3260/1eBaHNs, METOAbI TeYeHNs M IPVHIMIBI IPOPUIAKTUKN
OIIMCaHHBIX 607Ie3Hell.

2=A 4=1I

1) 2)
bbb D] H

~
°

CocTaBb CIIIICOK COBETOB, KOTOPbIE IOMOTYT Tebe IIPefOTBPATUTD 00/Te3HM, YKa3aHHbIe
B IpeAbIAyIIeM 3aJaHMI.

* Koxka * bonesnie
3.11. Ko zKka U ocga3aHue ¢ TakTunbHBIE penenTopml
peuenTophl ¢ TepmopenenTopbl

w
Koxka npepcrasiser co60il Hapy>KHbII IOKPOB OpraHM3Ma M COCTOUT U3 TPEX

CTI0eB — Jnudepmuca, 0epmol Vi 2UN00ePMb.

Onudepmic — 3TO BEPXHUIT (HAPY>KHBII) CIOi, COCTOSIINIT 113 OPOTOBEBIIETO ST
(TKaHM, BBICTU/IAIONIEI IOBEPXHOCTD Tenla). B anmuepMuc BXoAT BONOCHI, CBOOO/HbIE HEPB-
Hble OKOHYAHM, KAaHA/Ibl CaJIbHBIX XKeJles.

Crenyrommii csoit — depma — SABJIAETCA CAMBIM TOJICTBIM, U TIPOHM3aH OH MHOTOYJICIIEH-
HBIMII KDOBEHOCHBIMY COCYZIaMUL. 3[ieChb TAK)Ke PACIIO/IOKEHbI KOXKHbIE PeLlelTOPBL.

A
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[iry60Ko mop AepMoit HaXOAUTCA TPETHIl C/I0J — MOAKOKHO-KIpOBas KneryaTka. OH Ha-
3BIBAETCS TUIIOfIEPMOIT 11 6OTaT XUPOBBIMY KIIETKaMIA.
Koska BBITIONHSET MHOXXECTBO PasHOOOPa3HbIX QYHKIMIL:
- 3alluTa OpraHu3Ma OT BO3JENCTBNA BpelHbIX (GAKTOPOB cpefbl (6aKTepuit, TOKCUIHBIX
BeIIleCTB, Pa/IUalin);
—  pery/Alus TeMIIepaTypbl Te/a;
- BBIBEJICHNE I3 OPTaHM3Ma M3/IMIIKOB COIell ¥ HEKOTOPBIX TOKCUYHBIX BEIeCTB;
- ocs3aHye (37ech HAXOMATCS TAKTIU/IbHbIE, 60TIeBbIe, TeMIIepaTypHbIe U APYTHe PELieNTOPEI).
Koska — 910 camblit 0OIIMPHBIIT OpraH, KOTOPBI y B3POCTIOTO YeloBeKa MOXKET 3aHIMMATh
HI0BEPXHOCTb [0 /IBYX KBaJPATHBIX METPOB (puc. 26). [Ipy mOMOLIM KOXM MbI OLIYIaeM u3-
MEHEHIA TeMIIepaTypbl (XOJIOf, TEIIO), iaBienne 1 60/b. OLIymbiBas MpefMeThl, Mbl MOXKEM
CZienaTh BBIBOJ, 00 11X popMe, YIIPYTOCTH, XapaKTepe MOBEPXHOCTH (ITIaKON VIIN MIEPIIABOIL).
[t Toro 4To06BI 06ECIeYnTh TaKOe pasHOOOpasue OLIYIIeHNIT, KoXka 00/IafaeT orpoM-
HBIM KOJIMYECTBOM CIIELMA/IbHBIX PELeNTOPOB. Pasmuyaior pelentopsl NPMKOCHOBEHMUS
(TaKTu/IbHBIE), GOTEBBIE PELENTOPHI, TepMOpenenTopbl. CaMoe IIPOCTOe CTPOEHNE VIMEIOT
penenTopsl 60mu. OHY COCTOAT U3 CBOOOJAHBIX HEPBHBIX OKOHYAHUIL. Y APYTHX PELenTOpPOB
KOXX1 HepBHbIE OKOHYAHMA TIOKPBITHI Karcyoit. CefyeT OTMETUTD, YTO 6OJIeBbIe PeljenTo-
PBI €CTb He TOJIBKO B KOXKe, HO U B MBIIIIIAX, CBA3KAX, CYCTaBaX, TPV 9TOM B KOXe X Oo/blle
Bcero (mo 50 Ha 1cm® KoXxnM).
Omymienne 6011 MOXeT OBITb BBI3BAHO JTI0OBIM CHJIBHBIM paspgpakeHyeM (MexaHude-
CKVIM, TeMIIepaTypHBIM, XumMudecknm). Ho axke erkoe mpuKoCHOBeHMe MM HalaBlMBaHIe
Ha KOXY MBI JIETKO OIIYIIaeM, I 3TO MMeeT BaKHOe 3HaueHMe B IOBCEHEBHOI JKI3HN de-

CBobopnHbIE HEPB-
HbIE OKOHYaHVS

Bonoc ——— (peuenTop 60nmeBBIX
OLTYILICHII)
Omupepmuc —{
Hepma —
TaktunbHble  TaKTUIbHBIE
(ocsi3aTenpHbIe)  pelenTOphI
— PeLenTopsl (mpykocHo-
T'umopepma — (maBmenusa u BEHIIA)
— BUOparyiy)
KpoBeHoCHBIE ———
COCY/IbI
JKuposbie
KITeTKI PeneniTopnr PeneniTopnr
XOJIOOBOI TEI/IOBOM
CasbHble JKeTesbl YyBCTBUTEIb- YyBCTBUTE/Ib-
HOCTU HOCTU

Puc. 26. CtpoeHne Kox1 y yenopexa
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noBeka. brarogaps pabore TaKTUIBHBIX 1 OOJIEBBIX PELIENITOPOB MBI OCO3HAEM, YAOOHA /N
HOBasi 00yBb; IIPABIU/IBHO /I MbI AEP>KUM JTOXKKY, PYUKY; XOPOIIO /i ObIT IepefiaH M4 BO
BpeMs GpyTOOIBHOrO MaTya; MOKPHITA JIM HAIlla TO/I0BA 1 T. Ji.

KonmuecTBO TaKTM/IBHBIX PeLeNITOPOB B CpeHEM COCTaByAeT 25 Ha 1 cM?, mpudeM pac-
Hpefie/ieHbl OHM HeOoAMHaKoBO. HammpyMep, Ha KOHYMKAX T1a/IblieB, HOCA, I'y0ax MX HAMHOTO
6onpue (1o 100 Ha 1 cM?), 1 9TM YYaCTKM 00/IaJAIOT MOBBILIEHHO} YYBCTBUTETBHOCTBIO TI0
CpaBHEHMIO C KOXKell Ha KOJeHX, CIIVHe, B 00/1acTy XXMBOTA, I7e ux He 6onmee 10 Ha 1 cM™

TemIepaTypHble peLlenTOpbl PacHo/IAraloTCs B lepMe M PearupyroT Ha TeIUIo MM XOJIOf,.
CoOTBeTCTBEHHO, Pa3NINyYalOT TeIJIOBble M XONONOBbIE pellenTophbl. Perentopbl K Xomomy
HaXOJSTCA B BEPXHUX C/IOSIX, B TO BpeMsI KaK TEIUIOBbIE PeLenTOpbl MpeobmagainT B Homee
ITOOKNX C/I0SIX KOXKY. bosIblile BCero TeMIepaTypHbIX peljelITOPOB Ha IIOBEPXHOCTY /INLA U
TaJlOHel, M OHM 3aLIMIIAIOT Halll OPTaHM3M OT OXKOTOB I TIePEOX/TaXKJEHUA.

TemmnepaTypHas YyBCTBUTENTBHOCTb XapaKTepU3yeTcs BBICOKON afjaliTUBHOCTDIO, U 3TO
XOpOLIO BIJHO Ha C/IeAyIoleM NpyuMepe. B sxapKuil IeTHUI IeHb, BOJ/IA B MOpE, ThI OLyIIa-
elllb O4YeHb XOJIOAHYIO BOZY, HO Yepe3 HEKOTOpOe BpeMs OHa Ka)keTcs Tebe TeIIoit.

Kosxa >kxMBOTHBIX TaKXKe MIMeeT OTPOMHO€E KONMUYEeCTBO PELeNITOPOB, HO, B OT/IMYME OT de-
TI0BEKa, )XMBOTHbIE MOTYT MCIIO/Ib30BATh U JPyTHe CTPYKTYpPbl, HAlpuMep YyBCTBUTEIbHbBIE
BOMOCKH. C JX TOMOII[bIO KUTBI, HATIPUMeP, HAXOAAT IVIAHKTOH He TO/NbKO JJHEM, HO ¥ HOUbIO,
a MOP>KM U TIOJIEHM VMCIIONIb3YIOT MX /IS ITOMCKA MMM Ha IHE OKeaHa.

Kowmkn u gpyrue HouHble >KMBOTHbIE MCIIONb3YIOT YYBCTBUTEIbHBIE BOIOCKU Y YCbI I
OpueHTalMy B TeMHOTe. [Ipbiras ¢ fiepeBa Ha AepeBO, O€NKM OPMEHTHPYIOT CBOE TENIO B
MPOCTPAHCTBE IIPU ITOMOIY CIIELMaJIbHBIX YyBCTBUTENbBHBIX BOIOCKOB, PaCIONOKEHHbIX B
OpIOIIHOIT 00/TaCTI.

Pb16b BOCIpMHMMAIOT KOZeOaHUA U HAIIPaBJIeHN
TOKOB BOJIBI IIPY TOMOLIY 60K0601i 1uHu. OHa ITIOMOTaeT
YIM KOOP/IVHUPOBATb CBOU IBVDKEHIS, MCKATh ALY 2
Y Jla)Ke PAsNMuaTh TEKTOHMYECKMe KOnmebaHms.
3Hast 9T0, yYeHble IPeJI/IaraloT MCI0Ib30BaTh PbIO
B Ka4eCTBe IPEBECTHNKOB 3eM/IETPACEHMIL.

ITepeunciu cocTaBHbIE YaCTH M PYHKIMM KOXKM.

[lepenumu B TeTpajh U JOMOTHM TEKCT CIOBAMU M3 MPABOTO oA

cTon6ia. (mpukocHOBeHUE),
CaMbIM ... OpraHOM YYBCTB 4€/TOBEKA SIB/IAETCS ..., KOTOPas qs:cn;;;a,

OTHOCUTCA K OpPraHaM ... U BOCIIPUHUMAET ... , IaBJIEHME, ... N —y

OLIynbio MBI MOKET OIIPENEeNUTh MPEAMETHI 1 UX 0COOEHHO- dopua,

CTY, HATIPUMED ..., woes ooe . pelenTopsl,
Bce o111 0CO6EHHOCTI TIPEIMETOB Mbl BOCIIPUHIMAEM [IPI KOJKa, pasmep,

TIOMOIIY CHEI/aTbHBIX ... KOXKI. Temieparypa




3 © Haiigu U 3aMMUIM B TETPaib COOTBETCTBHA MEX/Y THIIAMM PeLenTOPOB KOKu (A) n
Bupgamu ourymennit (B).

A b

r&é}

4 . Onpeneny MOCPeACTBOM OCA3AHNA CBOJICTBA MIOOBIX TPeX MPeAMeTOB M 3aIMIIN UX
Ha3BaHUA.
® JleiicTBYJi COITACHO CTEAYIOIIEMY aITOPUTMY.

(9  3akpoit rmasa.
9 v Omymait KaxgpI NPeAMET (IpefiMeThl BbICTaB-
JIEHbI Ha CTOJIE OHOK/IACCHIKOM VUV YIUTENEM).
v/ 3anuium B Tab/IuILy CBOJICTBA 1 HA3BAHUSA KAXKJOTO

9 mpenMera.

5 ¢ Ommmn omymenns, BosHuKaone MPH NPUKOCHOBEHMI KOHYMKOM MITIBI K COTe-
HEHUIO KUCTH PYKH C IIpefIiedbeM (CMOTPY PUCYHOK) U cpopMyIupyit BHIBOJBI.

6 ® JIpencraBb, YTO MOXKET CTYYUTHCS C TPEHIAHACKMM TIONEHEM, eCI OH OKakKeTcs 0e3
peuenTopos, pearupyoIUX Ha XOIO0,
® 3amuuv CBOU PacCyXKJeHNs B Bije pe3ioMe (3aKII0YeHNs M BBIBOIOB).

7 o ITpuBeny apryMeHTbI, OKa3bIBAIONINE IPABOTY CIEAYIOIMINX YTBEePK/eHMIL:
a) peLenTOpbl XOIO0BO YyBCTBUTEILHOCTM PACIIONOXKEHDI B IIOBEPXHOCTHDIX CIOSIX
KOXXI, a PeLielITOPbI TEI/IOBOIT YyBCTBUTEIBHOCTI — 0oJiee ITTyOOKO;

6) HanboIee MHOTOUMCICHHBIMY U3 BCEX PELiClITOPOB KOXI ABJIAKTCS O0/IeBbIe pellell-
TOPBI.

y |
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¢ ITarorensr ¢ ComHevHbIN yaap
e IloBpexxgennss  © O6MopoKeHMEe
KOzZKH ¢ Iuruena rema ¢ Oxxor

3.,12. Fm‘neﬂa H 3alluTa

w
,HH}I TOTO 4TOOBI KOXKa HaAeXHO 3alluiianga Halll OpTaHV3M U BBITIO/IHAIA JpyTrie

BakKHbIe QYHKINMN, HEOOXO/IVIMO MPEIOTBPAIIATD €€ OT MOBPEX/EHNMIT U COflepKaTh
B YMCTOTE.

Kosxa pearnpyeT Ha M3MeHeHN:A TeMIIEPATyPbl OKPY KAIOILIel Cpefibl 1 06ecreynBaeT, TeM
CaMbIM, afIaliTAllNI0 OPTaHM3Ma K XOJIOAY My Tery. Ilocie [onroi IporyanK B MOPO3HBIi
JieHb ThI KaK OYATO He 4yBCTBYeIIb KOHYMKOB NajIbIieB ¥ Hoca. [Ipyis JoMoit, Tl 3aMedaelb,
YTO OHM TOGeTIeNV UM HOCKHENN. DTO MepBble IPU3HAKM HadaTa 06MoposkeHN. B aHHOM
Cy4ae peKOMEHYETCA OIYCTUTD I1a/IbLibl B BAHHOUKY C IIPOX/Ia{HOI BOMIOIL, K KOTOPOIA Cile-
IyeT IIOCTENIEHHO [IONUBATh TOPAYYIO BOAY. Yepes HEKOTOPOe BpeMA YyBCTBUTENbHOCTD U
IIBeT 0OMOPOXKEHHBIX y4aCTKOB BOCCTAHOBSATCSA VI IPUOOPETYT CBOJI IPUBLIYHBIN I1BeT. Ecmn
YK€ 9TOTO He IPOU3OIIET, TO 0OMOPOKEHHBIN Tajlel] CiefyeT epeBsA3aTh, a IOCTpajaBIIeMy
JIAI0T BBIUTD TEIUIbI U CrafiKuii 9ait. K 06MOpOXXeHHOMY y4acTKY Heb3s MIPUKACAThCA U
IBUTATh UM BO M30eXaHVe KPOBOTEUYEHMII, TaK KaK KPOBEHOCHbIE COCY/IbI TPV 0OMOpOsKe-
HUM OYeHb XPYIKIE.

IIpu >xape u 1eTHEM 3HOE OPraHM3M Y€/I0BEKa 3aIUMIAETCs OT IIePerpeBa MOBbIIIEHHBIM
TIIOTOOT/IETIEHNEM, TaK KaK BbIfie/IeHIe BOAbI 13 OPTaHNM3Ma CIOCOOCTBYET €ro OX/TaK/EHIIO.
Bmecte ¢ Bofoit 13 opraHm3Ma BhIBOJATCA U TOKCHYHbIE BellecTBa. B »kxapKue jHM opranusm
Je/I0BeKa BbIIE/IACT 10 12 71 HOoTa, HO Jjake Y 0OBIYHON KOMHATHOI TeMIIepaType C IOBepX-
HOCTM T€/Ia VICIIAPAETCA 10 1 71 BOJIBL

JinurenbHOe mpeObIBaHNMe B 3HOMHbIE NIETHVE JTHM IIOf] COMHIIEM YacTO BBI3BIBAET Y HAC
TOJIOBHYIO 607Ib, TOTOBOKPY>KE€HME M 3BOH B YIIIAX, a MHOT/}A MOXKET IIPMBECTH K MOTepe CO-
3HaHVA. ITO CUMIITOMbI COTHEYHOTO yAapa. [/ oKasaHuA T1epBoii HOMOIIV HEOOXOMMO:

e OTBECTY IIOCTPA/IABILETO B TE€Hb;

o TIPUJIOKUTD K TOTOBE XONMOHbII KOMITPECC;

 HAKPBITh TEJIO BJIaYKHON IIPOCTBIHE;

+ 00MaxXMBaTh INIIO MOCTPA/ABIIEr0 BEEPOM;

e IaTb €MY BBIIIUTD XOIOHON BOJbI.

B cmydae HEOOXOMMOCTY OCTPA/IABIIEr0 TPAHCIOPTUPYIOT B MEAMIMHCKOE YUPEK ie-
Hue. [l TOro 4ToOBI MPEOTBPATUTD COTHEYHBI yap Haflo COOMIOATh IPOCThIE IPABIIa,

Puc. 27
OAKTOPBI PICKA

a) dusmueckue 6) MexaHm4ecKme B) XuMmueckne r) Bronormueckue

o .
. - .
KAYCTIYECKAS
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a MMEHHO: TIOKPBIBATb TOJIOBY ITAHAMOIT V/I JIETKOJ! IIIATION CBET/IOTO 1[BeTa, M30erarh Aym-
TeIbHOTO IPeObIBaHNs Ha COHIE, 0COOEHHO B IOTy/IeHHOE BPeMs.

[Tonafranne Ha KOKY BPeJHBIX XMMMUYECKUX BeleCTB (CHIbHBIX KICTOT WM Ienoveri),
a TaKoKe NMPUKOCHOBEHNE TOPSYMX IIPEMETOB, MOXKeT BbI3BaTh 0koru. K mprsHakam oxora
OTHOCAT IOKpacHeHMe 11 60/Ib B MOPAKEHHOM yYacTKe, a IHOIZA Hab/MIofaoTcs 06pa3osa-
Hyie ITy3bIpeii, HAIIOJTHEHHBIX )XIAKOCTBIO. [/ OKa3aHNA NepBOIt IOMOLIY IIPU TePMUYECKIX
OXKOTaX CTIefyeT MPOMBITH MOPaXKEHHbIIT yIaCTOK XOTOHON BOZOI1, a, [PV HEOOXORMMOCTI,
[IOCTaBUTbH IIOCTPAZIABILETO K Bpady. B cydae o>xora KMC/I0TOI MOPasKeHHbII YIaCTOK KOXKI
TIATe/IbHO IPOMbIBAIOT PACTBOPOM IUTHEBOI, VTN THUIIEBO COIbL, @ IIPH IeIOYHOM OXKOTe
(puc. 27 8) — crmabbIM PacTBOPOM YKCYca.

IIpu HaHeCeHN MOBPEKAEHN MeXaHNIeCKUMY TTpeaMeTaMi (puc. 27 6) (IIopessl, KoJo-
Thle PaHBbl 1 fip.) IOPAKEHHBII YIaCTOK HY>KHO 00paboTaTh Ae3nHOUIMPYOLINM Ipernapa-
TOM (HampuMep, cabbIM PacTBOPOM IEPeKUCH BOZOPOAA Wi GaHAIbHOI 3eEHKOIT) U Ha-
JIO>KUTD TOBS3KY.

Koska sBIsieTCst IepBOIT IIperpajio A/is IPOHMKHOBEHNSI B OPTaHM3M Pas/IMIHbIX MaTO-
T€HOB, HO HOT/]A OHY MOTYT IIOPA)XaTh U €€, BbI3bIBasA pas3lINyHble KoxkHbIe 6one3nu. K Ta-
KVM IIaTOTeHaM OTHOCSTCS GaKTepuy, MUKPOCKOIMYeCKIe IPUOKH, YeCOTOUHBII KTell] 1 JIp.
OCHOBHBIM IIPaBWJIOM IIPOPUIAKTUKY 3a00/IeBaHIIT KOXKI AB/IACTCA TMYHAA TUTHEHA.

ITpopomxy 3an0MTHATD Tabmuiy.

DaKTOpbI pHCKa Mepsi
CrencrBue IlepBas momMompb
VIS KOXKY NpOQVIAKTUKN

Vicnonb3oBaHnme nepyaToK
[TpoMbIBaHME CTAOBIM
Kaycruueckas copa Oskorn IIpY KOHTAKTe C BPEHbIM

aCTBOPOM VKCyca
p pOMyKCY BEIIECTBOM

? ? ? ?

2 ® Pacronoku mpercraBieHHble PUCYHKN B MOPSIIKE OKA3aHUsI MEPBOIl MOMOIU TPH:
a) CTIbHOM 00MOPO>KeHII; 6) CMIIBHOM 03KOTe.
® 3ammu B TETPajb MOCAEN0BATENBHOCTD V(P WIS KAXKTOTO CIydast.

‘;/ LICHIDE
=
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CocraBb ¥ HAMIIY CHVICOK NPABIJI TUTHEHBI KOXM /1A MOJPOCTKA, U300pakeHHOTO
Ha PHUCYHKaX.

JIndHasa rurue”Ha JInyHasg rurneHa
e e
CocrosaHIeE 3M0POBbA CocrosAaHuIeE 3M0POBbA
? ?

ITpencraBpb paKkTOPDI pHCKa AT KOXKY B BUJIe TOTHMYECK CTPYKTyPUPOBAHHOI CXeMBbI.
ITpuBeny 1o ofHOMY pUMepY I KaXA0ro u3 GpakTopoB picKa.

IIpencraBb cebe, uTo THI — AU3aitHep opexxabl. [Ipumymait u Hapucyit Tpu MogeIu i
JKUTeEIen:

a) I'penmanguu;

6) 3am6Ouu;

B) Peciy6nuku Monpgosa.

AprymeHTHPYIi CBO UJEN.

MCIIOIII)SY}I A3BIK MeTa(bop, BbIpa3y CyTb CIE€AYIOLIETO NPEATOKEHIA:
ITomoomodenenue s6n5emcs 8aIHvIM Npoueccom op2anusma 60 8pems Hapbol.

B »xapkuii ieHb Ye/I0BeK BbIfIETIAET 3a CYTKM Yepe3 KOKY
12 1 nota. JJa>ke KOrfia Mbl He OLIyIIaeM, 4TO II0Te€eM, Mbl
BbIfIeNisieM 70 1 1 moTa.




4. PasMHo:keHHe B :KHBOM MHpe

° Cniepmarosoup, ©3urora ° bepemeHHOCTD IToroRBOE
o fitexneTka ° Marka * Pogbr

* CeMeHHUK ° IInop © OMOpUOHaTbHOE PA3MHOZKEHHE
o AumaHnk eIlmaneHTa pasBUTHE Y *KHBOTHBIX

[TonoBoe pasMHOXeHNMe MMeeT BaKHOE 3HAUEHNE B JKM3HU JKMBOTHBIX, TaK KaK
obecrieunBaeT IpeeMCTBEHHOCTb BUJIA U Hepefiady HAC/IeCTBEHHBIX IPU3HAKOB OT
poauTeneit IOTOMCTBY. XOTs KaXK/I0e >KMBOTHOE ITOX0XKe Ha CBOMX POJUTENEN, 3TO CXOICTBO
He sAB/IAeTCA abconoTHbIM. Kaxkas HoBasg 0coOb mpuoOpeTaeT HOBbIE IIPUSHAKI VIV MIMEET
HOBBIE COYETAHNs yKe MMEIOIUXCA Yy PORUTENbCKMX GopM mpusHakoB. VHdopmarmsa 060
BCeX IPM3HAKaX OyAyIIero OpraHu3Ma, ero pasBUTIUY U TIOBECHNUN COIePXKNUTCSA B Ape I10-
JIOBBIX KJIETOK — ramMeTax.

[TonoBoe pasmuoxeHMe (puc. 28 a, 6) 3aKTI04AETCS B CIMAHNUY TaMeT POUTeENell — crep-
MaTo30Mfa (MY’>KCKOJ TaMeThl) U AilIeKneTKN (>KeHCKoit rameTsl). CriepMaTo301y COCTONUT
U3 TOJIOBKM, LIEVIKM U XBOCTA; MMeeT JKIYTHUK, 00eCrednBaoIiil ero MOABIDKHOCTD. Siiije-
K/IeTKA HETIOf[BYDKHA, HAMHOTO O0/IblIIe [I0 pasMepaM 11 6orara MuTaTebHBIMMI BelieCTBaMm. Y
MJIEKOIIUTAIOIIVX CIIePMATO30M/Ib 00PA3yIOTCS B CIIEIMA/IbHBIX IT0JIOBBIX OPraHaX CaMIIOB —
ceMeHHUKaX (puc. 28. a). flitnexneTky GopMUPYIOTCA B AMIHMKAX — ITOIOBBIX OpPraHaX CaMOK
(puc. 28. a), n poLecc ATOT LUK/IMYEH, T. €. COBEPIIAETCS C ONpefie/IeHHOI ePHOANYHOCTBIO.

. CeMABBIBOJISAIINAI TPOTOK
SnmaHmK SitneBog, fALL p

\ / CeMeHHUK

Martka
/

Ilennc

Puc. 28 a. Ilonosble OpraHbl MIEKOMNUTAIOIINX

C OMOIIBIO CIeNMaTbHBIX OPTaHOB CaMIbl BBOASAT CIIEPMATO30M/bI B IIO/IOBbIE OPTaHbI
CaMOK, IJle OHU OIUIOfIOTBOPSIOT SIMIIEK/IeTKY. [I/Is1 TOTO YTOOBI 9TO IPOU3OILIO, 3peIble Sii-
LeK/IeTKY U3 AMYHMKA IOCTYIAIOT B AILIEBOJ, I7ie U CIMBAITCA CO CLIEPMATO30MIOM.

B MOMEHT OnIOfOTBOPEHIS, WM CIVSHUA MYXKCKOJ 1 SKEHCKOJ TIOIOBBIX K/IETOK, 00-
pasyeTcs 3UroTa (K/IeTKa-AiIo), ¢ KOTOPOII M Ha4MHAeTCsA HoBas X13Hb. CaMKM HEKOTOPBIX
BU/IOB MJIEKOTIMTAIONIMX (KOIIKV, MBILIN, COOAKM, CBUHBYM) 00pa3yloT He OffHY, @ HECKO/IBKO
siexaeTok. [10aToMy y HUX poX[aeTcsl HeCKONbKO AeTeHbILIell OTHOBPEMEHHO. Y APYIUX
KUBOTHBIX (HaIIpMMep, JIOLIA/, KOPOBbI, CIOHA) POXAAETCS TOMBKO 110 OHOMY AeTEeHbIILY.

y |
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AineBop OTKpbIBaeTCA B MBILICYHBIN OPraH, KOTOPbIJ HasblBaeTCsA MATKON. Bo Bpemsa
IIPOXOXK/IeH: 10 AiIeBOY 3UTr0Ta AeIUTCA U IPUKPEIUIAeTCA K CTeHKaM MaTKu. B mpoliecce
MHOTOYMC/IEHHBIX IIOC/IEIOBATE/IbHBIX Jle/leHNnit, pocta 1 fuddepeHnnpoBKy GopMupyeTcs
9MOPMOH, a 3aTeM IIOA. IMOPUOH CBSI3aH ¢ MATKOI CaMKI 4Yepe3 IJIALIEHTY, KOTopas obe-
CIIeYnBaeT IOCTYIIEHe MUTATeTbHbIX BEIeCTB U KUCIOPOfia 3 MAaTEPUHCKOTO OpPraHu3Ma.
B xopie pasBuTus B yTpobe Matepu aMOPUOH OKPY>KeH 0CO00IT AMHUOMUeCKOTE HUOKOCHIbIO
(oxonortonHble BoAbl). OHa MMeeT OYeHb Ba)KHOE 3HA4YeHE B IOJAeP>KaHNUN TTOCTOSHHOI
TeMIIepaTypbl Tela U 3aluTe IJIofa (HalpuMep, OT MeXaHMYeCKux Bosgeiictsuit). [lepuon
BHYTPUYTPOOHOTO pa3BUTHs Ha3bIBaeTCs GepeMeHHOCTBI0. Ero Ipoio/DKUTeIbHOCTD Heo-
[VIHAKOBA Y PasHBIX IPYIII )KUBOTHBIX. [Ipoljecc 6epeMeHHOCTH 3aBepLIaeTCss pofaMu, KOIzia
IUIOZ, BBIXOIUT U3 MaT€PUHCKOTO opraHnsMa. Ilocie nepBoro B3foxa MosBMBLIETOCS Ha CBET
JleTeHBIIIA caMKa 3y0aMyl Ileperpbi3aeT IyHOBIHY, KOTOpasi CBA3bIBaIa UX. Cpasy e moce
POJIOB II/TalleHTa BhIBOUTCA 13 OPTAaHM3Ma CAMKM, @ MaTKa TOTOBUTCA K IIPUEMY C/IEfYIOLIET0o
OIIOROTBOPEHHOTO Ajifia. C pofaMy 3aBepIIaeTcs SMOPMOHANbHBIIN IEePUOJ Pa3BUTUA I
HAYMHACTCS HOCMAIMOPUOHATIbHYLI.

JKenckas Myckas CnusAnne Matka IlynoBuna
K/IeTKa KJIeTKa KJIETOK

D D D

IImamenTta

AMHMOTIYEeCKas
SKUIKOCTD

/)

OMOp1oH

Puc. 28 6. OnmogorBopeHne 11 6epeMeHHOCTD Y MIeKOIIUTAIOIIX

ITpogomxu-
KommuecrBo
HasBanme | TeIpbHOCTH
HOBOPOX-
>KUBOTHOTO | OepemeH-
JEHHBIX
HOCTH (IHII) IIpomo/mKUTETPHOCTD HepeMEeHHOCTH
Crion 630 1 y Pa3HBIX KMBOTHBIX HEOLMHAKOBA.
Hocopor 550 1 JKvBOTHBIE, Y KOTOPBIX KOPOTKMIT CPOK
XKupad 450 1-2 0epeMeHHOCTH), POKAAKT OOJblIe Jie-
Tionens 350 1-2 TEeHbIIIEl, HO MOAB/IATCA OHY Ha CBET
Jlomans 340 1 CJIETIBIMM, CTAOBIMU 1 0€CTIOMOIHBIMI.
Tkt xaan 270 1 JKuBOTHBIE ¢ IPOLO/KUTENBHOI Gepe-
OBt 250 1 MEHHOCTBIO POXXIAIOT OTHOTO-BYX XOPO-
Ten 110 ’_6 II0 PA3BUTHIX J€TEHBIIIE. 2
Komka 63 2-5
Cobaka 60 2-5
Mpbi1ib 20 4-7
A

76 ™




N
°

|O°
[ J

'S

8]
°

ITepeunciu Ha3Ba-
HUSA KeHCKNX U
MYJKCKUX IIOTTOBBIX

CeMeHHOI
ITy3BIpeK

Braranmie

—_
D

OpraHoB O/1€HA, )

OIMpasACh HA

PUCYHKU CIIpaBa. L’

1

IIpuBeny npuMep, MOATBEP>KAAIOMINIL CTIEAYIOIIee yTBEPAKCHIIE:
ITonosoe pasmHosncerue uzpaem 6axHy ponb 8 HU3HU HUBOMHDLX.

HasoBu npoiecc, n300pa>keHHBIIT Ha PUCYHKe.

3anunm HanpoTus wudp
Ha3BaHNA COOTBETCTBYIO-
H[UX OPTaHOB, BHIOPAB MX
U3 CIEIYIOLIETO CIICKa:
SAUHUK, 3APO0bLUL, MAMKA,
Allyexnemxa, naayeHma,
AMHUOMUYECKAS
HUOKOCMY, NYNOBUHY,
CeMeHHUK, Cnepmamo3oud,
Ai11e800.

CocTraBb MIHHU-CIOBaph IO JaHHOI
TeMe, JaB OIpeJe/leHUs BBIIeNeH-
HBIM B TeKCTe NOHATUAM, IO Npef-
CTaBJIeHHOMY CIIpaBa o0pasiyy.

31UroTa — 3TO UCXOHASA
K/IeTKa OPTaHM3Ma,
00pa3oBaHHAas B Pe3yib-
TaTe C/VISTHUA ANIEKIETKN
U CIIepMaTO30MIa.

GG

VKa)ku CXO[ICTBa ¥ OTIMYMSA MEXAY CHepMaTO30MAOM U AIEKIeTKOI 10 CIeayIoie

CcxXeMme.

Cnepmartosong, Kputepnit cpaBHeHU:A SiinmexmeTka

[

CxopcrBa:

N

b

~
°

Pemus pebyc, ToI 00-
Hapy)KMIIb Ha3Ba-
HIle OJHOTO M3 JTa-
OB  PenpOAyKTUB-
HOTO IVIKTa MJIEKO-
MUTAOLINX.

OO0DbACHN pONb ONTHMANBHBIX YCIOBUII IPOTEKaHMA STama BHYTPUYTPOOHOTO

Ppa3BUTHNA /11 HOBOPOKIEHHOTIO.

4
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e ITocrambpuonanbHoe © Crapenne

ulflKJ\bl Pa3BHTH pasBuTme ) opraHmsma
* HoBOpOXXIeHHBIIT * Metamopdos
sKHBOTHbDIX ¢ [leTeHbIII o JImynHKa
* B3pocnas oco6n * Kykonka

ITocTamMOpmoHanbHOE pasBUTHE M/IEKOIMTAIONINX BKIIOYaeT B ce0s1 HECKOTBKO
9TAIIOB: HOBEHWIBHBIN 9TaN (OT JIaT. juvenilis — IOHBIT) — BpeMsA OT POXKAEHUA 10
HOJIOBOTO CO3PEBAHIS; MyOepTATHBII — 3TAIl 3PeIOCTY; U CTApeHne — MePUOJ IO CMEPTIL.

Y HEKOTOPBIX XMBOTHBIX (KOIIKa, cO0aKa, 3asll, MBILIb U Ap.), y KOTOPBIX Iepuof Oepe-
MEHHOCTY KOPOTKIIL, POXKIAIOTCS CIIeTble, cabble 1 GecroMoliHble eTeHblnn. J Haobopor,
HOBOPOXKJIEHHbIE BUJIOB C IPOO/DKUTEIbHOI OepeMeHHOCTbI0 (Hampumep, C/IOH, JIOIafb,
aHTUIIONA, 3e6pa U Jip.) cpasy MOC/Ie POXK/EHNU BCTAIOT HA HOTY U CIOCOOHBI CAMOCTOATEb-
HO IIepefiBUraThCsl.

JleTeHbIIY M/IEKOINTAIOIIVX Ha MEPBBIX IOPAX MUTAITCA MOIOKOM MaTepy U TpebyroT
HOCTOSIHHOIT 3a060THI ¢ ee cTopoHbl. Ha 9TOM 3Tane mponcxoauT o6ydeHne e TeHbIIIelt ¢ Iie-
JIbI0 IPHOOPeTEH s HABBIKOB MOBEMIEHIIsT, HEOOXOMMMbIX MM [I/IsI BBUKUBAHIIS.

Bripacras 1 pasBMBasiCh, AeTEHbIIIN CTAHOBSATCS B3POC/IBIMI OCOOSMY 1 TOCTUTAIOT CTa-
JIVIVL TIOJIOBOJ 3PEIOCTH, KOTZIa OHY CIIOCOOHBI K Pa3MHOXEHNIO. 32 9TAIIOM 3PE/IOCTY CTIefyeT

IIOCTOSMBPUOHA/IbHOE PA3BUTVE

a) 6)
IIpamoe Henpamoe
ITonus1it MeTaMmopdo3 Henonnslit Meramopdos
Ao Sino
JInamHka
JInymHka
Kyromea Bspocnas
Bspocnas
0c00b
0Cc00b
Puc. 29
A
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CTapeHMe, KOIZia XMBOTHbIE TEPSIOT CMOCOOHOCTD K BOCIIPOU3BOACTBY. DTOT 3TAIl IIPOLOI-
YKAeTCs 10 KOHI[A XXM3HY )KUBOTHOTO

Crioco6 pasBuTus, Ipy KOTOPOM HOBOPOXK/IEHHBIE 00/IAIAIOT CXOICTBOM C POIUTETIAMIA,
HO OT/IMYAIOTCA 10 pa3MepaM, HasblBaeTCsi MPAMBIM pasButueM. OH BCTpedaeTcsi y poib,
ITHL, JOKZIEBBIX YepBeli, ITayKoB, MOJUIIOCKOB 1 Ap. (puc. 29 a).

Y Apyrux XXMBOTHBIX HOBBIE 0COOM OTIMYAIOTCS OT popuTesnert. JJocTaToOuHO BCIIOMHUTD
¥ CPaBHUTbH TOJIOBACTIKA U JIATYIIKY, TyceHniy u 6abouxy. B mporecce cBoero pocra u pas-
BUTMA 9TY )KMBOTHBIE IIPETEPIIEBAIOT LIE/TYI0 CEPIUIO M3MEHEHMIT Tena 1 06pasa XU3HU. ITOT
HPOLIECC TI0C/IENOBATE/IbHBIX PEBPALIEHNIT Ha3bIBAeTC MeTaMOP(O30M 1 OTHOCUTCS K He-
NpsAMOMY pasBUTHIO (puc. 29 6). Passutie mocpeacTsoM Meramopdo3a HabmogaeTcs y -
IylIeK, HACEKOMbIX ¥ HEKOTOPBIX NMAPA3UTUIECKNX YepBelt. JIATYIIKY OTKIa/{bIBAIOT B BOAY
VIKPUHKI, 3 KOTOPBIX PAa3BUBAIOTCSA 207108achuky. VIX BHEIUIHNIT BUJ] HATIOMUHAET PBIO, TaK
KaK OHJ JIMEIOT >Ka0pBl, XBOCT C IVIABHUKOM ¥ OOKOBYIO /IMHMIO. B mporecce mpeBpareHnst
TOJIOBACTIKA BO B3POCIIYIO 0COOb OH yTpauMBaeT Xabpbl 1 OOKOBYIO TMHMUIL,  €T0 XBOCT pac-
CachIBAETCSL.

Y HaceKOMBIX paslTnyaloT ABa Tuia MeraMopdosa — HenonHviil u nonHviil. [Ipy Hemon-
HOM MeTaMOp(¢o3e, XapaKTepHOM /s 60Jiee IIPOCTO YCTPOEHHBIX HACEKOMBIX (KY3HEUMKIL,
TapaKaHbl, CBEPUKI), TUIMHKA U B3POCTAsL 0CO0b OYeHDb MOXOXKM ¥ OT/IMIAITCS JINIIb OT-
CYTCTBUEM KpbUIbeB. [10CTe IMHBKY OHY IIPEBPALIAITCS BO B3POCTIBIX HACEKOMBIX.

B cnydae monnoro metamopdosa (6a60uKL, XYKH U f1p.) KPOME CTa MM TMINHKI NMeeTCs
elrje U CTafyisi KYKOIKIM. JINYMHKa HACEKOMOTO PE3KO OT/INIAETCS OT B3POCTION 0CO0M, a Teo
eé HaroMmHaeT 4epBsi. CHavasma TMYMHKY O49eHb ITPOXKOP/IMBBIL, @ 3aTeM IIPeKPAIAi0T IINTATh-
Cs1, CTAHOBATCS HETIOABYDKHBIMY U TIPEBPAIAIOTCS B KYKOTIOK. BHYTPU KYKO/IKM IPOMCXOMAT
OYeHb CTIOKHBIE IIPOLIECCHI, 3a CYeT 4ero GOpPMUPYIOTCst OPraHbl B3POC/IOro Hacekomoro. OHo
BBICBOOOXK/JaeTCAA M3 000/104eK KYKOJIKM U IIEPEXOAUT K AKTUBHOMY CYIeCTBOBAHMIO.

Meramop¢o3 HabmogaeTcs 1 y OONbIIMHCTBA TApasUTIYeCKNX YepBeil, KOTOpBIe B XOfe
CBOETO PasBUTHsI MEHSIT HECKONbKMX OPraHM3MOB-x03seB. Hampuwmep, Obrumii 1eneHb
[apasUTUPYeT B TOHKOM KHUIIEYHNUKE YeI0BEKa, a IIPOMEKXYTOYHBIM XO3SIMHOM, IJie PasBi-
BAIOTCS TUYMHKY, SIB/IAETCS CBUHBSL [IPyroil 4epBb, EYEHOUHBII COCATIBIINK, MapasuTu-
pyeT B IIeYeHN OBell, a IPOMEXXYTOYHBIM XO3AMHOM /I HETO CITY>KUT IIPECHOBOJHBII MOJI-
JIIOCK — TIPY/OBUK.

JInymHka mymosoco meﬂxonp}zba BbIZIEIAET CII€INA/Ib-
HO€ BEILIECTBO, KOTOPOE IIPU KOHTAKTE C BO3JYXOM 3aTBEP-
[EBAET U NPEBPAITACTCA B OY€Hb TOHKYIO U 3TaCTUYHYIO
HUTDb. Saerl'H/[B OJIVIH 113 KOHIIOB HUTY, KYKO/IKa HAMAaTbIBA€T

ee BOKPYT cebs. VMHorma mimHa Huty gocruraer 1000 met-
poB. YenoBek M3gaBHA BbIpallMBaeT KYKOJIOK TyTOBOILO
IIE/IKONIPSAZIAa C I€/IbI0 IONyYeH)s TOHYAIIEN LIEeNKOBO

HUTN.
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ITepemnuin B Tepajpb MpeaIoKeHIs U JOMOTHI UX HeoOX0oanMoit nHpopMarmeii.

3 [TocTaMbproHanbHOE pasBUTIE MIEKONMUTAMIVX BK/IIOYAET B Ce0s1 HECKOIbKO 3TAIIOB:
RIS | S
O y HEKOTOPBIX JKMBOTHBIX IIEPUNOL, ... HerOHOTI)KI/ITeTIbeIf/I, II03TOMY [E€TEHDIIIN POXKAA-
IOTCSI C/IETIBIMIL U ... .
JKuBoTHBIE C ... IepUOAOM OepeMeHHOCTH POXXHAIOT JeTeHbIIIell, KOTOpbIe Cpasy e
3 nocre poxzeHNA BCTAIOT Ha HOTH, GETAIOT M TMTAITCA MOTOKOM MaTepH.
3  B..mepuopie pasBuTHA MIEKOTIUTAIOIINE HYXKIAIOTCS B POIUTENbCKOTE 3a00Te. B dase ...
M/IEKONIUTAIOLIYIe JOCTUTAIOT II0/IOBOII 3PE/IOCTIL U CIIOCOOHSHI .. .
9Ta CII0OCOOHOCTD YTPAUMBACTCSA C HACTYIUIEHNEM .. .

2 ® OTBeTh U 3aIIUIIN OTBET B TeTpagb.

o Tloc/memoBaTeNbHOCTD MPeBPAIEHNMIT
B )KM3HEHHOM LJMKJTe JIATYIIKIA. | | | | | | | | | | |
 C6pacbiBaHe CTapbIX TOKPOBOB Te/a | | | | | | |
y capaHym.
o Cramys B )XKM3HEHHOM LMK/Ie 6ab0YK. | | | | | | | |
o Cragus XM3HEHHOTO [[UK/IA, B XOJIE
KOTOPOII JKUBOTHOE CIIOCOGHO | | | | | | | | | | | | | | |
K BOCIIPOM3BOJICTBY.

3 i Haﬁmn COOTBETCTBME MEXKAY NPEACTABICHHDIMU PUCYHKAaMM M1 Ha3BaHMAMU CTaJII/Iﬁ[

pasBuTHA.
A Aito
3 p /Iumumnka
1
7 8 9 10 p Kykonka
B3pocnas
6 0co6b
Yepsu B eueHn
JInauHKM Sita B
4 Ha TpaBe (bexanbHbIX
® Ha pucyHnke cnpasa npejcras- accax
JeH IUKI pasBUTHA IeYeHOY-
HOTO COCATbIMKA.
Ykaxku ¢a3pl 3TOr0 MK, KOT-
a JyelI0BeK MOT ObI MpeJoTBpa-
A 6 p A P HepKapMM Manenbkue
TUTD 3200/1eBaHUA OBEll 1 KPYII- e —
HOTO PpOTaToOro CKOTa. (10-12 mueit)

JIn4nHKM B Opra-
HM3Me TIPYIOBUKa
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5_' ITepeynciy oTINYNA MEKAY IMKIAMU Pa3BUTI:
) pbIOBI M IATYIIKY;
6) 6a60ouKy M capaHyL.
® CocraBb IT0 OTHOJI CPABHUTENBHOII CXeMe /IS IMKIO0B Pa3BUTIUSA ITUX KUBOTHBIX.

6)

|O~
[ )

Hanumm rekct Ha 1/2 cTpaHUIBI 0 BaXKHOCTH UTP /1A Pa3BUTUA JeTeHbIIIel MIeKO-
NUTAIOIMX.

~

TBoIT oTel; 3aHMMAETCsI Pa3BeieHneM OBell.
® Kaxkue coBeTbI THI ObI 17T MY IS IPENOTBPALEeHNS 3aPaXKeHMSI OBeL| ObIYbIM
1emHemM?
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o Terumuka © 3aBa3b

o ITp1mpbHUK o fitnexneTka
Op TaHbl PA3MHOZKEHU5] ¢ [IpimbiieBoe  © My>KcKMe I[BeTKI

<
PACTEHHHU 3€pHO ¢ JKenckue nBeTKn
¢ [Tectux ° O60emnonpie BETKN

OpraHoM IOIOBOTO PasMHOXKEHNS pacTeHUIT ABJIAETCA IIBETOK.

IIBeTOK — 3TO BU/OM3MEHEHHbI1 MOOeT, peHasHAYeHHbI /i1 00pa3oBaHMsA
wiofia 1 ceMsH. Kpome Toro, 3To caMblif IIpyB/IeKaTe/IbHbIl OpraH pacTeHMs. B mpupoge cy-
I[eCTBYeT OTPOMHOE pa3HOOOpase pacTeH!it, KOTOpble OTINYAITCA IO pa3MepaMm, OKpackKe,
KOJIMYECTBY, TUITY IIBETKOB ¥ VX PacIONIoXKeHIIo Ha cte6e. Ho, HecMOTpsl Ha 9T0 pasHo-
obpasne, y Bcex IIBETKOB cXoxee cTpoeHye. COCTaBHBIMY YacTSAMIY L[BETKA SABJIAIOTCSA: Ge-
MOHOMKA, UBEMON0KHe, HAUEeTUCUKY, lenecmKu, muuunky u necmuk (puc. 30 a). Y ocHo-
BaHUA [[BETKA PACIIOJIaraeTcs Jalleyka, KOTopas COCTOUT 13 HeOOMbIINX BUJ0M3MEHEHHBIX
JIMCThEB, 0OBIYHO 3e1eHoro 1Bera. OHM HA3BIBAIOTCS JALIETUCTUKAMI, U UX 3HAYEHME CO-
CTONT B 3allVITe JIETIeCTKOB. JIemecTKy 4acTo SAPKO OKpalIeHbl 1 06pa3yioT BeHUNK. Ymcro
U $opMa JIeNeCTKOB Y PasHBIX PAaCTeHMII HEOANHAKOBBL. Y HEKOTOPBIX PACTEHMII JIEeCTKN
COefMHEHbI B TPYOOUKY (HAaIpyMep, y KOJIOKOJIbYMKA, IIOACOTHEYHNUKA), Y APYTUX JIEeCTKY
cBoOOnHBI (y BUIIHY, 10710HY, Yepenny). JlenecTku BeHUYMKa SPKO OKpAILeHbI J/Is IIPUBJIe-
YeHUsT HaCEKOMBIX-OIIbIIATEIIEN.

BHyTpu 11BeTKa pacHo/IOKeHbl OCHOBHBIE CTPYKTYPBI, y4acTBYIOLIME B II0JIOBOM Pa3MHO-
JKEHIM, — TEeCTUK U ThIYMHKIA.

ITecTHK — 3TO YacTh LIBETKA, 13 KOTOPOro 00pasyeTcs m10f. OH 0ObIYHO MMeeT YATNHEH-
HYI0 (GOpPMY 1 HaXOAUTCS B IieHTpe 1jBeTKa. [IeCTUK COCTONT U3 3aBA3M, CHMOAOUKA U Pbisb-
ya. B 3aBa3u GopMUPYIOTCA XKEHCKMe TTO/IoBble KIeTKU. OHM Ha3bIBAIOTCA ANIeKIeTKaMM
(puc. 30 a) n npepcTaBAOT CO60I OyAyIIe CeMeHa.

Bokpyr 3aBsA31 pacmoaraloTcsl TBIMMHKY, COCTOSIINE 13 TBIYMHOYHOM HUTY U IIbUIbHM-
Ka. B mpuibHMKe QopMupyeTcs nuivyd, B KOTOPOI HAXOAATCA MYXCKIe MOIOBbIE K/IETKU
(ciepmun). IIpiIb1IEBBIE 3€pHA OTINYAIOTCSA IO HOpMe, pasMepaM 1 0COOEHHOCTAM TTOBEPX-
HoctH (puc. 30 6).

Jlenmectkn 4 Pritbire IIb1bIIEBOE 3€pHO
ToramuKU —Y CTonbuk
Sitnexnerka .
T Cnepmuit
SIymexmeTka
D — .
Anpo / YamenmcTuk
3aBs3b ; LIBeTomoxxe
Puc. 30a. Crpoenne 060€emooro 1jetka
A
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[]BeTKM, MMEIOIIe BCe COCTABHbBIE YaCTI Ha3bIBAIOTCSA NOTHbIMU, HATIPYMED LIBETKM A67T0-
HJ, TEOPTVHA, POMALIKM. B HENONHBIX IIBeTKaX HEKOTOPbIE COCTABHbIE YACTH OTCYTCTBYIOT.
Hamnpumep, y IIBeTKOB 3/TaKOBBIX PAaCTEHWII HET YallIeTNCTUKOB 1 JIETIECTKOB, a UX QYHKLIUN
BBITIOHAIOT IIPUIBETHUKI. []BeTKY, MMeroIye U TBIYMHKM U IeCTVKY, Ha3bIBAIOTCA 060eno-
noimu. TIpuMepaMu pacTeHuit ¢ 060€TOMIbIMIY [IBETKAMIL SIBLIIOTCSA S0/IOHS, YePellHsl, BULIHS
u p. Ho y HeKOTOPBIX pacTeHuiT OHY LIBETKY IMEIOT TONIBKO NeCTUKY (AKeHCKMe IIBeTKM), a
IpyTyie — TOMBKO THIYMHKY (MYXKCKMe IIBeTKM). Takye [iBeTKM Ha3bIBAIOTCA pA30ebHONOMbI-
mu. Hampumep, MeTe/Ka ¢ BEpXYLIKU PacTeHNs KYKYPY3bl — 3TO MY>XCKOJI IIBeTOK (puc. 30
6), a TOYAaTOK KYKYPY3bl OTHOCUTCA K IIBeTKaM JKeHCKOro Tuma. Kaxpoe pacteHue KyKypysbl
UMeeT KaK MY)KCKIe, TaK ¥ KeHCKIe IBEeTKI. TaKye pacTeHns Ha3bIBAOTCS OFHOOMHDIMIL
K 0fHOZOMHBIM pacTeHNUsIM OTHOCATCS TaKxKe OYK, OPEIIHNK, Oepesa, /IelnHa, KaliTaH 1 fp.

Pactenns, y KOTOpPBIX MYXCKMe VI )KEHCKUe 1[BETKY HaXOJATCA Ha Pa3HBIX 0COOsX, Ha-
3BIBAIOTCA 08Y00MHbIMU. ]/ OITIOOTBOpEHNA 1 06pa3oBaHNIA IIOfOB MY>KCKIIE M )KEHCKIe
pacTeHus NO/KHBI pacTu pAfoM. [IpuMepamy IBYTOMHbIX pacTeHMIT AB/IAITCS MBA, TOIOIb,
Kpanmsa 1 T. J.

Pactennsa oTnm4aoTcsa TakKe U 10 PacoNOKeHNIO LIBETKOB. ECTb pacTeHNs, Y KOTOPBIX
IIBETKM PACIIO/IOKEHBI OVHOYHO (IIOJICHEXXHNUK, MaK, TIONbIaH 1 Ap.). Ho y 6ompmuucTBa
pacTeHuit IBETKM COOpAHBI B COLBETNA, HAIIPUMEp Y JAH/IbIIIA, POMALIKY, UBbI, OOAPDIIL-
HJIKa, IMKOPNA, MIIeHNIbI U p. OObeNHeH e IIBETKOB B COLIBETH UTPaeT BXXHYIO POJIb B
Ipolecce OIJIOOTBOPEHMA.

OnHOTOMHOE pacTeHe Pacrenne ¢ 060enonpiMmu JIBynomMHoOe pacTeHue
(xykypy3a) IBeTKaMM (Tpyua) (uBa)

Puc. 306. Turbl LiBETKOB

Mnuorue pacTeHnAa o6na11a10T MHTEPECHDBIM CBOVICTBOM PpacKpbIBaTb U
3aKpbIBATh CBOM JIETIECTKI B OTHO M TO JK€ BPEMA, YTO II03BOIAET OIIPENENATD
I10 HUM BpeEM: CYTOK. Ecnn IIOCaguTh Ha KHYM6C IIBETHI B TOM IIOPAIIKE, B
KOTOPOM OHNM PACKPBIBAIOTCA M 3aKPbIBAIOTCA, TO MOXXHO IIOTYINTDH IIBE-
TOYHDbIE YaChI.
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3anumu B TeTpagb

Ha3BaHMUA COCTaBHbBIX

CTPYKTYp IIBETKa,
IbUIbLIEBOTO 3epHa,

3apOJBIIIEBOrO MeIIKa,
0003HaYEeHHBIX HA PUCYHKe

mudpamu.

N
°

CrpoeHue IIBeTKa IIsiibIIEBOE
1 3epHO
5 P
B ——— e 8 -
3
4
3apopbIeBblit
MeLIOK
7 —10
9 —_—
6
5

COCI[I/IHI/IB B3aMIMOJOIIOTHAIOIINE (l)I/II'ypr, ThI Haﬁ)lell.[b COOTBETCTBUE MEKTY COCTAB-

HBIMH CTPYKTYPaMU IIBETKA ¥ BbINIOTHACMbIMU VIMU (l)yHKI.[I/I}IMI/I.

NSOV

e —

a 6 B
Jlenectku 3aBs3b [Ipi1B112
Copepxut My*xcKkue O6pasyeT NbUIbLLY. O6pasyer cemeHa.
1 monmoBbIE KIIETKM.
T } e
[TpinbHUK 3apopbleBbIi [IBeTomoxe
MEIIOK

[Topnep>xnBaeT yacTu [Tpusnexaer 3
LIBETKA. 5 HAaCEeKOMBIX. 6 OQIIMIIAET BEHINK.
Yamenctukm

w

D

A
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O6pasyer
SANIEKTeTKN.

® CocraBb 3aJaHNe, AaHATOTNMYHOE ITPENbITYLIEMY, NI HEIIOTHOI'O IIBETKA.

® JI3roToBBH MOJieNh IBETKA A0TOHU, VICIIONb3Y: pasTNIHble HONPYIHbIe MaTePUAIBI.




5. Ilepeuncny oTIMYMA MeXAY LBETKAaMU CIAAKOr0 KAalITaHA ¥ BepObl, JICHONb3ys

JaHHbIE PUCYHKIL.
® VYkaxu B TeTpaju: a) TIII IIBETKa;
6) TuI pacTeHus;
B) (POPMYIIBI IIBETKOB.

6 ¢ Hammmm rexcr na 12 CTPaHMUIIBI, B KOTOPOM, MCIIONb3YsA MeTapophl, MOKLKU POTIb
COIBETHA B )KU3HU PACTEHMUS.

7 ° ITpuBeny apryMeHT B ONb3Y YTBEPKEHILA:

TIecmuxk 1 molMUHKU SBTSTHOMCS 2IABHBIMU d/IeMEHMAMU usemka.

4. paBMHO}KeHI/Ie B 2KHMBOM MHPE




* OnbireHne L4 I/ICKYCCTBCHHOC

OHle\eHPle o CamMoombI/IEHIIE  OIBIIEHIE
< o [lepekpectHoe © OmbplIeHNE BETPOM
Y pacTeHHH Pexp p
OIIbITIEHIIE * OnblIeHNIe HACEKOMBIMU

ITnoppt 1 ceMeHa 06pasyOTCs B [IBETKe, HO /IS 3TOTO HEOOXOAMMO, YTOOBI IIPOM-
3011710 OTIO{OTBOPEHIIE, TO CTh C/IVISTHIE MY>KCKOJT ¥ )KEHCKOJI IIOTIOBBIX K/IETOK. Y
pacTeHmit MPOLecCy OIIOAOTBOPEHYIS IPEIIECTBYET ONbIIEHIe — [IEPEHOC IIBUIBLIBI C ThI-
YYHOK Ha pbIblie ectuka (puc. 31). YacTo 3TO IpOUCXOANT Ha OFHOM PACTEHNUM, B IIpefieiax
OJHOTO IIBETKA, MMEIOIIEr0 KaK ThIYMHKY, TaK VM MeCTUK. TaKOJ TUII OIbI/ICHNS Ha3bIBAeTCSA
camoomnbuieHneM. [I/is1 IpyT1x BUSIOB, Y KOTOPBIX )KEHCKIE I MY>KCKIie [IBETKY PacIIONIOKEHbI
Ha PasHbIX 0COOSIX, TIBUIBIY C OJHOTO PACTEHNs HEOOXOAMMO [epeHeCT Ha IeCTUK JPYTOro
pacTeHys. DTOT THUII OIIbUIEHNSI HA3bIBAETCS MEPEKPECTHBIM. BaskHast porib B epeKpeCTHOM
OIIBUIEHNY OTBOAMTCS IT4ennaM, 6aboukaM, KomOpy, IeTy41M MBILIAM, BETPY ¥ APYTUM (ak-
TOpaM, CII0OCOOCTBYIOLINM IIEPEHOCY MBIIbLIbL.

OmnbuieHne BETpOM

OmnbleHye IpK IIOMOLIY BeTpa sAB/IAETCS Hanbosiee pacpOCTPaHEHHBIM TUIIOM OIIblyIe-
HUA Y pacTeHni. PacTeHns, y KOTOPBIX NbIIblIa IEPEHOCUTCA TIPY MTOMOIIM BeTpa, HasblBa-
I0TCS1 aHeMO(VIBHBIMY, VIV BeTPOONBUIAEMBIMI. MHOTVIe OIIbIIeMble BETPOM PacTeH
OTHOCATCA K OJJHOJOMHDIM /TN [IBYJJOMHBIM PACTEHUAM C Pa3fle/IbHBIMU MY>KCKUMMU 1 JKEH-
CKVMIMM LIBeTKaMH.

LIBeTKM y BeTPOOIbIIAEMbIX PACTeHNMIT OOBIYHO MeKMe 1 HeB3pauHble. OHU He BbIfe-
JIAIOT HEKTap ¥ MMEIOT J/IMHHbIE THIYMHOYHBIE HUTH, B KPYIIHBIX NIBUIBHMKAX KOTOPBIX 00-
pasyeTcs MHOTO CYXOJi M MeJIKOil IIbUIbLbL. [IbIblja 06pasyeTcss B OTPOMHBIX KONMMYECTBAX
(HampuMep, My)XCKIe COLBETIUS KYKYpy3bl 06pa3yioT go 50 000 000 mbIIbLIeBBIX 3epeH).

OmnblieHne BeTpOM XapaKTepHO [/I1 MHOTUX TPABAHUCTBIX PaCTeHMI, HAIpUMep MILIeHN-
I1bl, HOJOPOKHIKA, CAXapHOI CBEKJIb, @ TAKoKe [/ OONIBIINHCTBA JIepeBbeB — UBBI, Oepesbl,
rpaba, Oyka, ;yba u ap.

Kaxk npaBwio, BeTpooIbIIsieMble pacTeH)s PacTyT B 60/mbpImx coobimecTBax. Bcnomun-
Te JNUCTBEHHBIE JIeca, 3apOC/IM KyCTAPHMKOB, a TAKXKe 3acesHHbIE YelI0BEKOM OOblINe MO
371aKOB. B 3TuX yC/I0BMAX, He3aBMCHMO OT HallpaBjIeH!s BETPa, MbI/Ibl[a ONHUX pacTeHMIt Jier-

TUIIbI OIIBUIEHVIA

CamoomnblneHme HepereCTHOC OINbIYICHUE

Puc. 31
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KO pacIpOCTpaHsAeTcs Ha OOJIbIINe PacCTOSHNSA M OIVIOFOTBOPAET Apyrue pactenus. OnHa-
KO, XOTs aHeMO(WIbHbIe pacTeHNsI 00pasyloT OrPOMHOE KOJIMYEeCTBO IBUIbLIBI, OO/IbIIAs ee
9acTb TepPAETCA B IPOIIecce PACIPOCTPAHEHNA.

OnblneHne HaCEKOMbIMM

PacTenus, ombliseMble IpU TIOMOIIY HACEKOMBIX, Ha3bIBAKOTCA SHTOMOGMIbHBIMUL. J]s
IIPMB/IECYEHNA HACEKOMBIX IIBETKM Y 3TUX PaCTEHMUII UMEIOT KPYIIHbIE PasMephl 1 APKO OKpa-
meHsl. Kpome TOro, OHM BBIZIE/AIOT HEKTAp U 9(MpHbIE MAC/Ia C IPUATHBIM 3aIIaXOM.

OHTOMO]WIbHbIE pacTeHNst 00pa3yI0T HAMHOTO MeHbIIIe TIbUIBL[BI, HO OHA 00JIbIIIe TT0 Pas3-
MepaM 1 UIKaA. ITO CIOCOOCTBYeT HorIee TeTKOMyY ee IPUKPEIIEHNIO K TeTy HaCeKOMBIX.

OHTOMOWIbHBIE pacTeHMsA KaK ObI COPEBHYIOTCS IPYT C IPYTOM B KPacoTe C TeM, YTOOBI
IpUBJIeYb KaK MO>KHO OOJIbIlle HACEKOMBIX. [I/1 3TOTO y HUX eCTb Lie/Iblii P/ IPUCIOCOOIe-
Huit. SIpkue uBeTKy B GopMe yaly, KaK HallpyMep y MaprapuToK ¥ JIIOTUKOB, He MOTYT He
IIPMBJIEYD NTPOIETAIOLIETO MUMO HaCEKOMOTO.

HexoTopble 13 SHTOMO(WIBHBIX PaCTEHNUIT IPUBJIEKAIOT OPe/ie/IeHHbII B/ HACEKOMBIX,
CIOCOOHBIX MEPEHOCUTD NBUIBILY 1 00ecrednTh OIIofoTBOpenue. Hanpumep, 1iBeTok Hu-
TPUTENIbI KPACHOI MMeeT O4eHb MHTepecHOe cTpoeHne. HacekoMble cafiiTcs Ha HIDKHIeE Tle-
IIECTKY, I TBIYVMHKI Y NIECTUK ITI0J, TAXKECThIO Tela HACEKOMOTO OKa3bIBAIOTCA CHAPYXKI, ITO
CIIOCOOCTBYET JIYYIIeMY PaclpOCTPAHEHNIO IIBUIBIIbI 1 ObIICHUIO.

[lpyrue pacTeHus1, HIO6OPOT, MOTYT ONBULATHCS TONBKO HACEKOMBIMI, MIMEIOLINMI X060-
TOK, HaIIpuMep mmyenamu 1 6aboukamu. [Tuena, BBIOpaB pacTeHNst KpanuBbl /i1 cOOpa HeKTa-
pa, IPOHMKaeT ITyOOKO B MX IBETKM. [Ipy 9TOM /MIKas MBUIbLA C THIYMHOK IPUKPEIIACTCS
K TeJTy ITYeTIbl.

Taxyum 06pasoM, HaceKOMbIe IEPEHOCAT IBUIbLY C OJHOTO PAacTeHUA Ha APyroe, BHOCA
CBOIO JIeNTy B Oyaymuit ypoxait. [ToaToMy peKoMeHfyeTcst BO BpeMs LiBeTeHMs IIOTOBBIX
JlepeBbeB PacIIoyaraTh B CaflaX yIbs C IT9€/IAMIL.

OmnblneHne MOXXeT OCYLIECTBIATb U YeloBeK /I MOTyd4eHUs HOBBIX COPTOB pacTeHMI
VI JJIS1 JOTIONIHEHNS eCTeCTBEHHOTO OIbIIeHNMA. TaKoil TUI ONbIIEHNs Ha3bIBAETCS MCKYC-
CTBEHHBIM.

Yiicmo 06pasyromxcst sfieKIeToK y Pas/NIHbIX PACTEHNIT HEOFMHAKOBO 1
MOXET JOCTUTATD 10 3 M/IH, KaK HaIlpUMep Y OJHOTO U3 BULOB 0pXxuoet.

Ilepemnmm TekcT, NCIIONb3YA CTOBA U3 CIICKA CIPaBa.

[TepeHOC MBIIBLIBI C TBUIDHMKOB THIYMHKM Ha IECTHK 3aBsA3K OIIbIICHNE,
HasbIBaeTcs .. . VIHOIrJa omblieHMe IPOUCXOLUT B Ipefenax LICPEKPECTHOS
OTHOTO IIBE€TKa, KOTMA ... IIOIIAflaeT Ha IIECTUK TOTO >Ke IIBETKaA. OIIbI/IEHNE,
OTOT THUII ONBUIEHNS Ha3bIBAeTCA ... . OmblleHne, npu koropom  CAMOOIBUICHIE,

IIBETKH,

IIbIIPIIA OJHOT'O PACTEHNA IIONAAAET Ha IIECTUK APYTOIO ... TOTO )K€

BUIA, HA3BIBACTCA ... . pEUPha
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2 © Oummnt 0coGeHHOCTH OTBUTCH, CaMoOmbITeH e
NOKa3aHHbIE HA PIUCYHKe CIIPaBa. Onsurene
IIpu momMoun
3 ® JIpencraBb B BUfie HATLAAHOTIO I/Ia- HACEeKOMBIX

Kara 0COOEHHOCTH IIepPeKPeCcTHOro
OIIbUICHM A TPV IIOMOIIY BeTpa VN
HAaCeKOMBIX. Omnbienne
BETPOM

|-l>

Ilepeuncau oTIMYNA B 0COGEHHOC-
TAX CTPOEHIIA I{BETKOB aHEMODIIIb-
HBIX 1 SHTOMOQWIbHBIX PacTeHMUIL.

|U'l
[ J

06001y omMcaHHble B TeKCTe OMOMOTMYecKye MPOIecChl OFHUM HMOHATVEM WIN
BBIpa)KEHMEM.

3anuny B TeTpagb.

YKakl HAIPOTHB Ka)KA0T0 M3 HUX BBIPA)KEHNA I3 TEKCTa, XapaKTepu3yloue Kax-
IblIT IIpo1ecc.

Jlenuua Cpenu necHbix KycrapHukos nemyHa (Corylus avellana) Boigensercs
CBOMM paHHIM IiBeTeHeM. [0TOBUTCS OHa K 9TOMy ¢ oceHn. Hexoropbie
ee 09K 60JIee [UIVHHBIE U OKPBITHI MEJIKMMI 3aIMI THHIMM YeLIYiTKaMIL.
ITog mUTOM YelryeK 3acTbUIN B OKUAHNN MY>XcKue 1BeTKN. C IepBbIMU
JlydaMyi BECEeHHETo COJIHIIA, He NOXXMAAsCh, MOKA MCYE3HET CHEeXHas
ury6a C BETBEll, YEIIyKM PACKPBIBAIOTCS, OCBOOOXKHAs TBIYMHKU C
IIBIIBHIMKAMYI, KOTOPBIE YK€ IOJIHbI IIbUIBLIbI JI HAYMHAIT BEIOPACBIBATD
ee B HEOTPaHMYEHHOM KOJINIECTBE.

Jlaxxe mpu caMoM c1aboM MOKauMBAHUY THOKIX BeTBeil BOKPYT KyCTa
BO3HIKAET 06/TaKO 307I0THCTOI! IIbUTH. KasKeTcst, 4TO MeT JOXKb U3 IbUIbLIbL. BeTep yHOCKT IbIIbITY

Ha )KEHCKIE [[BETKN, KOTOpPbIe HETEPIIeNNBO OXKIAAIT 9TOI BCTPEUN, He3aMETHO PACIIOarasich Ha

cocepHYX BeTBsIX. EpBa vt mx yBupyiuib. Ho BOT Ha KOHIIE OfJHO 13 HAGYXIINX TOYeK II0Ka3bIBAeTCS

IIy4YOK SIPKO-KPACHBIX BOTOCKOB, TOHKNX VI HEXXHBIX, KaK IIeJIKOBble HUTH. JKeHCKIe [[BEeTKN Kak

OyLTO XKIYT 6/1ar0C/I0BEH ISl Ha COEIHEHNE CBOEI CYbOBI C IbUIBLIOIL.

Jlec kaxkercsi Ge3MOJBHBIM, IOJISI 3aCTBUIM B OLIEIIEHEHNV, @ B MOJIOABIX IIOJ/IECKAX KYCThI
JIELHBI IIPA3AHYIOT CBOY CBajbObI. B TO BpeMs Kak Apyrye LBETKM He PEIIAIOTCsl COCTA3ATHCS C
IPUPOJIOIT, MY>XCKI€ I{BETKY JIEL{MHBI B IOBUC/IBIX CEPEXXKAX, M3BEPTHYB BCIO IBIIBIYY M3 CBOMX
3aKPOMOB, YCTA/IO IIAAAI0T Ha 3eM/I0. PacTeHys cOpachIBAIOT 1X, He BU/sL GO/IbIEe CMBIC/IA B TOM,
qro6bI myTath. Cyzpba MX CXOXKa € YYACTBIO TPYTHEII B ITYEMVHOM Y/Ibe HOC/Ie TOTrO0, KaK MarKa
BBIOPAIa TOMBKO OJJHOTO 13 HUX B KAYECTBE CBOETO M3OpaHHNKA.

I[Tocre OIIOXOTBOPEHNMs JKEHCKIME LBETKV TEPSIOT PYMsIHEIl CBOErO IYIIKA M YKYThIBAKTCS
B HECKOJIBKO TYCTBIX TIOKPBIBAJI, OXIAsi PACIyCKaHIs UCTbeB, KOTOPbIe OYAYT TPYAUTHCS AJIs
HUX J HAaKaIUIMBaTh IUTaHMe Ajis OyAyllero mMOTOMCTBA — IUIOROB. Korga opemikm cosperor,
IIPOBOPHbIe Ge/mKu cobepyT 1X Ha 3uMy. YacTh U3 HIX OHM CHEJST, @ YacTh — YPOHSAT Ha 3eMIio. VI3
HVIX BIIOC/IEACTBIN IIPOPACTYT HOBbIE PACTEHNI JIEUMHbL, KOTOPbIE OYAyT PacTyt i IPEBPATATCS BO
B3pOC/Ible PACKUAMCTBIE KYCTHI C JIMHHBIMU TMOKMMI BETBAMM. BCTpeTuTh MX MOXKHO Gymer u Ha
OIIyILIKe JIeCa, U B ITyOMHE JIECHOIT Yaly, T/ie JePEBbs PACTYT PeXXe U MEXJY HUMM OOJIbIIe CBETa.

(1. Cummonecky, @nopa Pymoiruu)

6 - ITpuBenu apryMeHT, [OKa3bIBAIOLINIi MPABOTY CTIEAYIOIET0 YTBeP KACHIA:
Vckyccmeernnoe onvinienie 8HOCUM C601i 6K71A0 6 peuieHue nPo0060TbCMBEHHOL NPOOTEMbL.
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° OnnoporBopenne  © lIpuibneBas O“ AOJIOTBOPEHHE
* Ciepmun TpyOKa P °
o fiinexmeTka * 3apoppiu Y paCcT€HHH

[l71st 06pasoBaHusI MIOOB C CeMEeHaMM HeJOCTATOYHO JIMIIb OMbUIEHNsI. BaKHO,
9TOOBI 32 9TUM IMPOLECCOM MOC/IENOBAIO OIUIOfOTBOPEHIIe — CMSHIE CepMUeB
(MY>KCKVX raMeT) ¢ AilIeKIeTKoit (XkeHCcKoll rameToit) (puc. 32).

[TonaB Ha pbUIbLIe 1IBETKA, IIbIIbIIEBOE 3€PHO 00pasyeT MbIIbIEBYI0 TPYOKY 1 mpopac-
TaeT 110 HAIPaBJIeHNIO K 3aBssu (puc. 32). B 3aBsA3y HaXOAUTCSA 3apOJbILIEBDII MEIIOK C He-
CKO/IBKVIMM TaIIOMHBIMY K/IETKaMI, OffHA M3 KOTOPBIX sillieKneTKa. VIHorma obpasyercs He
OfIHa, a iBe U O0JIee MBUIBLIEBBIX TPYOKH, TAK KaK KaXKJj0e IbUIbLIeBOe 3ePHO 00pas3yeT CBOIO
IbIIBIIEBYI0 TPYOKY. [ammonHoe SO MBUIbLIEBOTO 3€pHA AEMUTCA Ha ABa sApa — BereTa-
TUBHOE ) T€HepaTVBHOEe. B IbUIbIeBOI TPyOKe reHepaTUBHOE PO HENUTCS elé pas, 06-
pasys Ba criepmusl. OfVH U3 HUX C/IMBAETCS C ANIEKIeTKOI, B pe3y/IbTaTe 4yero oopasyeTcs
3uroTa. VI3 Heé BIIOC/IECTBUY Pa3BMBAETCS 3aPOMBINI CeMeHy — Oypyliee pacteHne. A fpy-
TOJI CIIepMUIl CTIMBAETCA C LEHTPATILHON KIeTKOi, 00pasys andocnepm. B sHpoctepme co-
Iep>KUTCS 3aIlac MUTATeIbHBIX BEllleCTB, HeOOXOIMMBIX JI/Il PAa3BUTHSA 3aPOJIbIILIA PACTEHS.
ITOT MpOLecC HA3bIBAIOT [IBOHBIM OIIOLOTBOPEHMEM.

ITocre onnofoTBOpeHNIs N3 ceMA3adaTKa 00pasyTcs ceMeHa. [lapaniensHo ¢ pasBuTreMm
CeMSH pacTeT 1 3aBsA3b — CTEHKMU ee YTOMIAI0TCsA, 00pasyst OKONOIIORHKK. BMecTe oHM 06-
Pa3yIOT IUIOfI, KOTOPBII 3alMIaeT CeMeHa ¥ CHOCOOCTBYET X PacIpOCTPaHeHNIO.

/HbmbueBbIe 3epHa

[TpiibLieBas TpyOka

Prinbire
o Crnepmun — IIpimbneBas
TONOMK— [TecTuk . TpyOKa
Vicxopmuble 3apofblIeBbIi Py
KJIETKI /3aBH3b MeIIOK
IIBIIBIIBI Pocr
HBUIbLIEBOI TPYOKM
OmnbineHne
SHoCIEPM
3urora
Simexmerka
BbicB0OOKIEHIE IIBoitHOE
CIiepMueB OIUIOJIOTBOpEHIE

Puc. 32. Onnopgorsopenne y pacteHuii
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dopMupoBaHue IIOfA M CEMSH — 9TO TAWHCTBEHHDI IPOLIECC 3apPOXKAEHNS
Oynyiero pacrenus. Hekotopble pacteHuss 00pasyoT IIOADL 6€3 OIbIIEHNS U
OIIOROTBOpEHNs, HAapyMep: GaHaH, aHaHAC, HEKOTOPbIe COPTA BUHOTPaja.

[ait onpeneneHye MOHATIIO 0N1000MB0peHUeE.

N
°

Omnuuan, onupasach Ha puc. 32, IPOMeXyYTOYHbIe MPOLeCcChl, MPOMCXOAAlie B IIBeTKe

MEXY ONbUIEHNEM I OIUVIOJOTBOPEHMEM.

w
°

CocraBb He0OTBLION WITIOCTPUPOBAHHBII CIOBAPb TEPMIHOB, CBA3AHHBIX C 080HbIM

0nn000MmeoperyeM y pacTeHMiL.

D

moCnemoBaTCAIbHOCTI.

84
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cagy».

o

O6bsCHY CBOII BBIGOP.

Uckmioun ,,iuinHee B cregyroueit

Ony1onoTBOpeHe, IbUIbLIeBas TPYOKa,
3apObIIL, SHTOCTIEPM

Hammm B mHOCKa3aTenbHOI opMe ckasKy mop, Ha3BaHmeM «PokyeHne yepemrsn B

ITpuBeny apryMeHT B O/Ib3Y CIEAYIOLIETO YTBEPKICHILA:

3apoabtm ABNIAEMCS eOUHCIMBEHHOTL HUBOTI YACDbIO CeMEHU.

Ot userka —
K MAOJAaM M CeMEeHaM

w

o ITnom ¢ JIo;XxHbI€ TI/IOTbI
* CemeHna ¢ CouHbI€ II/TOFBI
© Tumsl IIOTOB * Cyxue I1ogs1

* ictTuHHbIE IIOAbI

Yepes HeCKONBKO [{HEI! OCTIe OIIOOTBOPEHIS NETIeCTKI, IeCTHK U 3aBA3Db YB-
JIal0T U OTIAJIAIOT, U3 OIJIONOTBOPEHHBIX ANMIEKIeTOK Pa3BMBAIOTCA CEMEHa, a 3aBA3b
paspacraeTcs 1 06pasyeT 0K0/0nN00HUK, KOTOPBII IIPUKPBIBAET M 3allMiaeT ceMeHa. Tak

obpasyercs mwrog (puc. 33).

Kak u uBeTku, II0mbI OT-
IMYAIOTCA IO I[BETY, pasMe-
pam u ¢popme (puc. 34). Kpo-
M€ TOTO, OHM OT/INYAITCA 10
KOHCKCTeHIIMM (CouHblE U
cyxue).

B 3aBucumoctu ot yactu
pacTeHus, 13 KOTOPOIl OHM
00pa3oBaHbl, IIOAbI AT
Ha UCMUHHble W JIONCHbLE.
I[Tnozel, 06pa3oBaHHbIE B pe-
3y/IbTaTe pa3pacTaHus 3aBs-

A
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JlemecTku—
Printbire 6) YamenmcTnk

—— TpIUNHKU N\

Cronbux
/—3a13513b
Oxoro-

\ IUTOTHUK

SinexmeTkn
Cemena (B 6)

Yamenuctuk
a?)

IIBeronoxe

Puc. 33. lIseTok u oy rpymin




Tuns! mIomoB

Koctanka —  froma — mHorocemsaH-  Opex — cyxoit Kopo6ouka —
COYHBII IJIOf, HBII TIJ10J], C COYHBIM IO, VIMEIOIIIMIA CYXOIi IIJIOf, CO
C OJJHUM CeMe- OKOJIOTIOTHIKOM OJTHO ceMs MHOTMIMM CeMe-
HeM (abpukoc, (KuBI, TOMATBI, CMO- HamM (MaK, KOJIO-
YeperHs) ponnHa) KOJIbYMK)
Puc. 34

3V U YTOJIIEHNs ee CTEHOK, Ha3bIBAITCS MCTMHHBIMM. K HYM OTHOCATCS IUIOAbI YepelH,
C/IVBBI, BUHOTPafa ¥ fip. Y APYIMX pacTeHuit B 06pasoBaHmi IO/ IPUHUMAIOT yIacTue 1
Apyrue 4acTy pacteHust. Takue MIOfbl HA3bIBAIOTCS MOMKHBIMU 1 XapaKTepHbI /1S SOIOH,
TPYLIN U aiiBBI — PAaCTeHUIl, IUIOf, KOTOPBIX 00pa3oBaH, ITTABHBIM 00pasoM, PaspOCIINMCS
[IBETO/IOXKEM. Y BCTPEYAIONIMXCS B HAIINX /IeCax MPOCTpeNa MeCTUK OCTAeTCs IPUKPETIeH-
HBIM K IVIOAIY ¥ YA/IMHSAETCS, 00pa3yst CBOe0OpasHblil KIIb, KOTOPBIII CIOCOOCTBYET JTydIlie-
MY PacIpoCTPaHEHNUIO CeMsIH. Y OyBaHUNMKa ITYIINCTBIl 30HTHUK U3 TOHKUX O€/IbIX BOIOCKOB
00pa3oBaH YalIeIMCTUKAMIU.

IT107BI COCTOAT M3 OKONIOIIORHMKA (IIepMKapINIL) ¥ TOHKOI KOXMIIbI, KOTOpasi TIOKPBI-
BaeT ero (snuxapnuii).

B 3aBMCHMOCTU OT KOHCUCTEHIMY OKOJIOIIIOfHUKA Pa3/INYaloT cOuHble U cyXxue TIopsL. K
COYHBIM IIOZIaM C OJHVIM CeMeHeM OTHOCUTCS KOcmsaHKa (Harpumep, abpuKoC, TTepCuK, BUILI-
HS ¥ Ip.). MHOTOCEMSIHHBII COYHBII TJION HA3bIBAETCS £2000% (TOMATBI, CMOPOJIMHA 1 [IP.).

K MHOroceMsAHHBIM CYXMM IUIOfiaM OTHOCATCSA 600 (ropox, dacois), cmpyuok (kamycra) u
kopobouxa (mak). ITocre co3peBaHus OHM PacKpBIBAIOTCA, 0CBOOOKast ceMeHa. HekoTopsie
CyXUe IJIOfbI IMEIOT TO/IBKO II0 OZHOMY CEMEeHU ¥ He PaCKPBIBAIOTCS Py co3peBanun. [1pu-
MepaMII TaKMX CYXVX IIOJOB AB/IAITCS opex (JTelnHa), ceMAHKa (II0ICOTHEYHYIK), 3ePHOBKA
(mmrennia, Kykypysa), Kpbiatka (K/ieH).

CemeHa IIBETKOBBIX paCTeHI/lI‘/'I

OpHOmONbHbIE paCTEHNSA JIBynonpHbIE PacTeHNs
3epHOBKa bo6
SHocIepM
Koxypa Koxxypa —
(Terymenr) 3apOopbILI C IBYMs
3apobII CeMANOMAMNI
C OJTHO
BEEEEA Kykypysa ®aconp
Puc. 35




ITo Mepe co3peBaHsI TIOAOB IPOCXOAUT pasBuTue ceMsH. COCTaBHBIMY YacCTSAMM 3pe-
JIOTO CeMEHN SIBJIIIOTCS 3apo0biud, IHOOchepm 1t Kosxcypa (puc. 35). Ha Koxxype MHOTVX CeMsIH
MOYKHO YBIJIETb CBO€OOPA3HBII pyOUNK, KOTOPBII IIPEACTABIsAET COO0IT MECTO IIPUCOENVIHE-
HIISL 3aPOJIbIIIEBOTO MEIIKa K 3aBS3IL.

3apoabIm — 9T0 XKM3HEHHO BaXKHAS 4aCTh CEMEHU, TaK KaK IMEHHO I3 HETO Pa3BUBAETCA
HOBOE pacTeHue. 3apOJbILI COCTOUT U3 KOPELIKa, CTeO/Is, IOYKM U ceMsAnoneit. Pasmyaior
pacTeHus, y KOTOPBIX 3apOJBIII MMeeT OfHY CeMs0M0 (OTHOZOMbHbIE), M PACTEHNS C BY-
M3 CeMALO/LAMY B 3apofbliie (IByRonbHbIe). TakuM 06pa3oM, KOMYeCTBO CeMANOTIeN IIper-
cTaByIsgeT co060il ONMH 13 KpUTEepueB K1accudukanym pactenuit (puc. 35).

Y HeKOTOpBIX pacTeHuit (Harpumep, y haconu 1 ropoxa) MUTaTebHbIe BElleCTBA XPAHAT-
A B CeMAZOTIAX, @ Y APYIUX — B 3HAOCIepMe (Y KYKypy3bl, IIIEHNUIbI).

Co3spes, IIOfbI CIIOCOOCTBYIOT PACHPOCTPAHEHMIO CEMAH BOMM3Y MAaTePUHCKOTO pac-
TeHys. CeMeHa PacIpOCTPAHAITCA PasTNIHbIMU CrIoco6amu. JK1MBOTHbIE TOAI0T COYHBIE
IUTOZIBI, @ BMECTe C HUMM — U COfiepyKalliyecs B HuX cemeHa. [Ipoiifis depe3 muiieBapuTeb-
HBIIl TPAKT KMBOTHBIX, CEMEHa BBIAETIAIOTCS B OKPY’KaoILyio cpeny. Cyxue mIofbl, nMerolye
KPIOYKI ¥ KOMIOYKY, LIeIUITIOTCS K MIEPCTI XMBOTHBIX M/IM OfIeXK/e YeTIOBEeKa I MOTYT TaKUM
06pasoM IepeHOCUTDCS Ha Aa/eKye paccTosHmsA. HekoTopble cyxie IIOfbI CHaO>KEHBI KPBI-
JBIIIKaMY (HaIpuMep, Y K/leHa, IIaTaHa Bsi3a U [p.) WK «IIapaIIioTuKaMm» (Y OfyBaHIMKa,
TOIOJIAA), YTO CIIOCOOCTBYET OBICTPOMY PaCIpOCTPaHEHNIO X BeTpoM. CeMeHa MHOTMX pac-
TeHUII TIePEeHOCATCS 110 BOAAM peK, MOpeil U OKeaHOB (HampuMep, Y TPOCTHMKA, KaMBIIIIa,
OCOKI1, KOKOCOBOIT ITanibMbl). CrIefoBaTe/IbHO, BOA, BeTep, XKMBOTHBIE U YeIOBEK SBIIAIOTCS
IJIABHBIMM PACIIPOCTPAHNTENAMY IUIOAOB ¥ CEMSH.

B npupope ectb pacTenus, paCpoCTpaHsAIIIMe CBOM IUIOABI I CeMeHA CaMbIM HEOObIU-
HBIM 06pasoM. Hampumep, B mropax OelreHOro orypiia HakaminBaeTcsi 60/blioe KOmide-
CTBO >KMAKOCTH, YTO CIIOCOOCTBYET MOBBILIEHNIO OCMOTIYeCKOro iaBneHns. Kora nasnenne
[OCTUTAeT KPUTHIECKOTO 3HaUeHN, TIOfbI PACKPBIBAIOTCS, @ MX COLIEP>KIMOe C CHUJION BBI-
OpacbiBaeTcst Ha 6O/IbIIIOE PACCTOsIHME, MHOTAA 50 5-6 M. CTpyuky pacom mocie cospesa-
HIIS BBICBIXAIOT U PE3KO JIOMAIOTCS, PACIIPOCTPAHA CeMeHa BOKPYT PaCcTeHS.

TaxuMm 06pa3soM, B He3peZIOM COCTOSHMUM IUIOfbI 3AIIMIIAIOT CeMEeHa, a II0CTIe CO3PeBaHNA
CIIOCOOCTBYIOT MX PACIIPOCTPAHEHNIO.

CremiyeT OTMETITD, YTO IUIOBI U CEMEHA PACTEHWII UTPAIOT BXKHYIO POJIb B XKM3HM JKU-
BOTHBIX I Y€/TOBEKA, CITy>Ka UM MLl

Ilepenuimu, ByicaB MpoNylieHHbIE CTIOBA.

[Tocne OIZIOAOTBOPEHMA ... IIBETKOB YBANAIOT I OIIATalOT, 3aBA3b pa3pacTaeTcda U
IIpe€Bpalla€TCA B ..., & ... — B CEMEHA.

N
°

Onuimmy, MCnonb-
3yd JaHHBIE M30-
OGpakeHus, mpo-
necc popMupoBa-
HUSA IUIOOB M
CeMSH Yy YepelHI.
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3 ® 3anummu B TeTpagb TUII M HAa3BaHME IUIOAA /1A KaXKIOro M3 IPENCTAaBI€HHBIX Ha

PMCYHKe pacTeHMmii.
S6m0x0 [Tepcuk Tomatsr Kykypysa
ITopcon-
Opex @aconb HEYHVK Mak Knen

4 . Cobepy KOIEKIIMIO IIOTO0B M CEMSIH.
® Hanmmm i KaKEoro SKCIOHATa KOWIEKIUHU 3THKETKY, B KOTOPOJl YKaKM CTPYK-
TypHBbIe U APYTie NHTepeCHbIe 0COOEHHOCTH JAHHOTO 00beKTa.

a 0

5 . Jonoman guarpammy Benna mia ceman dacomn
(a) v muenuusI (6).

6 ® Hamumy Tekcr Ha 1/2 cTpaHMIBI, B KOTOPOM OTPasy CIOCOOBI PacpoOCTpaHeHMs
IUTOJIOB M CeMAH pacTeHmil. VIcnmomb3yii mis 5TOro pasimyHble MCTOYHUKM WHEOP-
Malyii, B TOM YKC/Ie — JIHTepPHeT.

7 ° ITpencraBb apryMeHTBI B MONb3Y CIEAYIONET0 YTBEeP KACHIIA:
170001 ABAAIOMET UCTHOUHUKOM 300POBDA.

* Tpopacranue Ilpopacranue cemsan

ITonaB B G1aronpuATHLIE YCIOBNS, CeMeHa MPOPACTAIOT. B mporecce mpopacra-
HUISL 3aPOJIBILT BBIXOZMUT U3 COCTOSIHUM TOKOS ¥ HaYMHAeT aKTUBHO PACTU U Pas3BU-
BATbCS, JaBasi HAYa/l0 HOBOMY PacTEHMNIO.

[l mpopacTaHysi CeMeHaM HY>KHBI OIIpefie/ieHHbIe BHEIIHIE YCIOBY: TOCTATOYHOE KO-
JIMYeCTBO BOABI U KUCIOPOJA, OlaronpusATHas TeMIleparypa ¥ IIOfOpOfHas moYBa. B fo-
THIOTTHEHNE K 9TOMY, HeOOXOAMMBI U HEKOTOPbIe BHYTPEHHNE YCIOBUSA: CeMeHa JO/DKHbI ObITh
3pe/IBIMI, C TIOTHOCTBIO Pa3BUTBIM 3apOABILIEM; 30POBbIMY (6e3 IopaXkeH s aTOreHaMI)
1 00/1a1aTh OCTATOYHOI CUJION ITPOPACTAHNA JYIS TOTO, YTOOBI cPOPMUPOBATH HOPMaIbHOE
HOBOE pacTeHIe.

y |
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[Ipopacranme BKTIO4aeT B cebsA He-
CKOJIBKO TIOCTIEIOBATEeIbHBIX 3TanoB. CHa-
Yajia CeMeHa IOIIOMAIT OOJIbIIOe KOJM-
4ecTBO BOfbl U Habyxator. Ilox meiicTBu-
eM BOJbI KOXXypa CeMsSH pa3MsArdaercs u
TPeCKaeTCs, a KOPELIOK BBIXOJUT HAPYXKY
¥ pacTeT BEePTUKATLHO BHU3, NPOHMKAA
BITyOb TIOYBBL JICIIONB3ysA 3aIllaceHHYIo
B NUTATe/IbHbIX BEIIeCTBAX CeMAJOTIeil 1
00pa3soBaHHYI0 B pe3ynbTaTe KIETOYHOTO
JIBIXQHVISI 9HEPIUIO, 3aPOJBILI PacTeT U Pas-
BUBAETCSL.

ITocye 3aKkperieHns KOpelika B II0YBe
HAYMHAETCSI POCT CTebe/bKa BEPTUKATBHO
BBepX. Y HEKOTODBIX BIJOB PacTeHMII, Ha-
npumep y dacomu, crebesek BBIBOAUT Ha
HIOBEPXHOCTD IIOYBBI U CEMS/IONN, KOTOpbIE
emje OOraThl MUTATE/MIbHBIMY BEIECTBAMIL.
CeMAROMM INUTAIOT MOJIOJOE PACTEHbUIIE
JI0 TeX MOop, MOKa NepBble HACTOSAIINE JN-
CTOYKM He OYHyT obecrieunBaThb ero Heo6-
XOJIMIMBIMY BellleCTBaMI U 9Heprueit, 06pa-
3yloluMucs B mporecce poTocunTesa. ITo-
CJIe TOTO CeMAIOMN BBICBIXAIOT U OIAJAI0T.
Ha artom mporecc mpopacTaHus 3aBeplia-
ercsA. Mornopioe pacTeHMe aKTMBHO pacTeT
¥ pa3BUBAETCS, TOCTUTAS 3PENOCTH, KOIZa
OHO CIIOCOOHO 06pa30BaTh HOBBIE IIOABI U
ceMmeHa. IlyTp, mpoJiieHHbINT pacTEeHNEM OT
IPOpACTaHNUsA CeMeHM 10 00pa3oBaHyA HO-
BBIX CEMAH, Ha3bIBACTCH YUKIOM PASEUMUS
(puc. 36).

Y pasHbIX pacTeHWil NPOFO/DKUTENb-

HOCTDb IJUIKJIA Pa3BUTNA HEOAVHAKOBA. y HEKOTOPBIX paCTeHI/Hu/I OUKJT pa3BUTUSA IINTCA OANH

IMKII PA3BUTVIS YEPEITHU

Bspocnoe, TOTOBOE€ K IBETEHNIO pacTeHNE

IBeTox
Omnbinenne
QopmupoBaHme
MOJIOZIOTO
pacTeHuns
[Tpopacranue
ceMeH!
PasButne
ceMsH
Omnoport-
BOpeHIe
O6pasoBanue
mofa
Puc. 36

Tof, IIO3TOMY 3TN PAaCTE€HMA Ha3bIBAIOTCA ooHonemHumu. K HUM oTHOCATCH ropox, ('l)aCOHb,

Ka/ienaysna, acTpbl, JIbBUHBIN 3€B U ap.

PaCTeHI/IH, Y KOTOPbIX TIOTHBII LOVIKT pa3BUTUA COCTABJIAET [BAa I'0O[1da, HA3bIBAOTCA 66)/—

JIEMHUMU. HPI/IMepaMI/I TAaKUX paCTeHI/II?[ ABJIAKOTCA NYK, Y€CHOK, KaIlyCTa, MOPKOBb I T. [I.

B mepBblit TO7 9TV pacTeHysi 00pasyOT TONBKO BereTaTMBHbIE OpPraHbl (KOPeHb, CTebenb u
JIICTBSL), COCOOHBIE K poTocuHTesy. Bo BTOpoit rop pacteHnsa GpopMupyroT ctebmu ¢ 1BeT-

KaMU, JAIOIIVMMM TIOfIBI ¥ CEMeHa.

PaCTeHI/IH, KOTOpbIE€ PACTYT U IBETYT B T€YE€HNE MHOIMX JIET, HA3bIBAIOTCA MHO2O/IEMHU-
mu. K MHOTOMTETHUM pacTeHMAM OTHOCATCA NEPEBb U KYCTAapHMKIY, a TAK)KE HEKOTOPbIE TPpa-

BSIHUCTBIE KY/IBTYPBI (MPUC, TIONBIIAH, IJMOH, POMAIIKA I JIp.).

A
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4. paBMHO}KeHI/Ie B KUBOM MHPE

Hanummu B Tepagu onpegenenue
VIS MOHATUSA npopacmanue
ceMan.

Omnyum npoiecc IPopacTaHms
(dacony Ha OCHOBe PUCYHKA
cmpasa.

Ompepenn cuny nmpopacraHusa (acomu, KyKypysbl M IIOJCOTHEYHMKA, VICIONb3YS
CIeAyIOIIT aITOPUTM.

v TloarotoBs Tpu miowmky (0603HaUb UX OYKBaMI d, 0, 6).

v TIoNOX B K&X/YI0 13 HUX II0 2 TUCTKa QUIBTPOBAIBHOI OyMari.

v IlomecTn B KaXk[yro IJIOWKY 110 50 ceMsAH Ha PacCTOSAHMM 10 1 cM OFHO OT APYTOTo: B IJIOLI-
Ky a — ceMeHa (aco/y, B IVIOILIKY 6 — ceMeHa KYKypy3bl, B IVIOLIKY 6 — CeMeHa [0 COTHEYHNKA.

v Cospait 6/1aronpusTHbIE YCIOBYA /L IPOPACTAHI CEMSH.

v/ Yepes 3 gHA mopicanTal KOMMYECTBO IPOPOCIINX CEMAH B Ka)XKIOi IIOIIKE.

v/ Bbrayenu i1 KaXkgoro Byjia CeMAH MPOLEHT IIPOPACTaHMA.

v ChopMymupyit BHIBOABI O CHIIe IPOPACTAHNA CEMSIH.

ITepeuncmy cXoACTBa M PasINyus B MPOPACTAHUM ceMAH Gacomy M KyKypy3bl Ha
OCHOBe IpeiCTABTIEHHbIX HILKE PUCYHKOB.

Hccnenyit mpouecc mpopacTanus ceMsAH ropoxa.

CocTaBb IIaH 9KCIEPUMEHTA.

IIpencraBb pe3ynbTaThl 9KCIIepUMEHTA B BUJie JOKIAA.

Coopmynupyit ¥ Hanuiy PeKOMEHJAIMM 1O CTUMY/IALUN IpoLecca MPOPACTaHUA
CeM:H ropoxa.

Kax071 BeCHOII TBOS CeMbs CaXkaeT pasHble PACTeHN Ha JaYHOM yJacTKe.

IToaroToBH MOCaJOYHBIN MaTepual AeKOPATUBHBIX OJHONTETHNUX, IBYIETHUX I MHO-
TOTIETHUX PacTeHMil AjisA cBoero caja. Vcmonbayil mid 3Toro MHQpOpMALI0 JaHHO
TeMbI U TOTOTHUTETbHbIE UCTOYHIKIA.

IIpencTaBpb pe3ynbTaThl B BHje JOKIAfa.

95




5. Buopurmbi

¢ [TukIM4YHbI Hpoecc  © MHoroneTHme
< ° OpHOTeTHNE PACTEHNA  PacTeHNA
PAaCTEHHH e [IsyneTHue pacrenns  © buopurmer

Huxabl paseurus

PasButme pacreHuil AB1AETCA HUKIMYHBIM IPOLECCOM VI OTIMYAETCS IO IPO-

JO/DKUTETBHOCTH Y PAa3HBIX IPYII pacTeHMit. Tak, pasnmndanT o0HonemHue, 08yem-

Hue I MHoz0nemHue pacTeHns. OmHoneTHNe pacTeHns (Hampumep, Haconb, TOPOX, MIIeHN-

113, TIETYHMsA, aCTPa) B TeYEHNEe OJHOTO Ce30Ha IIPOXOJAT BeCh TOFOBOI MK/ Pa3BUTHUA —
OT IPOpPACcTaHMA CeMeHM 10 06pa3oBaHNA HOBOTO PAaCcTeHNA, Alolero ceMeHa (puc. 37 a).

Y Epyrux pacTeHuil MOHbIA LUK/ PasBUTHUA TPeOyeT BYX JIeT, M TaKue pacTeHNUs OTHO-
CATCA K IBYIETHIM: B XOfie IIEPBOTO TOfja pa3BUTIA GOPMIPYIOTCA XOPOIIO Pa3BUTasA KOPHe-
Bas CHUCTeMa, KOPOTKUIT cTeberb 1 po3eTKa micTbeB. Ha BTOpoII rof sku3HY mobern yammssa-
I0TCA ¥ 00pa3yIoT LIBETKM, IIOfbI M CeMeHa. [[By/eTHIe pacTeHus, Takue Kak nyk (puc. 37 6)
YaCcTO HaKaIUIMBAIOT B TeUEHNe IIePBOTO OfA SKM3HM IUTAaTe/IbHbIC BEIeCTBA B BeTeTaTHBHBIX
opraHax. Hampumep, y cBEK/IBI 1 MOPKOBY OHM HAKAIIMBAIOTCA B KOPHAX, Y 0€TOKOYaHHOI
KaIlyCThl — B JINCTBAX, @ Y LIBETHOI KaITyCThl — B conBeTysax. OT/enbHble OpraHbl 3TUX pac-
TeHMWI1, COOpaHHbIe K KOHIY IIePBOTO IOfja Pa3BUTN, YeNIOBEK YIOTPeO/IAeT B INILY.

(S
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IIVIKJI PA3BUTA
PACTEHUN

oS0 E<dwH

W
~

Puc. 37

oSZHoNOROX
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PacTenus, xuByIye 6ojee ABYX JIeT, Ha3bIBAIOTCA MHOTOMETHNMI. K HIM OTHOCATCA Kak
TPaBSHNCTDIE, TaK 1 [peBECHDbIE PACTeHNA. B yMepeHHbIX 30HAX, B KOTOPOJI PacIONIO>KeHa I
Pecrry6rmika MongoBa, Ha3eMHbIe YacT)i MHOTO/IETHUX TPaBAHMCTBIX PACTEHWII OCEHbBIO 3a-
CBIXAIOT, @ B II0YBE OCTAETCS IOfI3eMHas 4acTb mobera ¢ movykamy (KOpHeBMUIIE, TyKOBUIIA,
K/yOeHb). BecHoII crefyoniero rofa 13 movek MoA3eMHON 4acTy CTe6/Is BhIpacTaeT HOBBIN
no6er ¢ IBeTKaMy, IJIOAaMU U ceMeHaMu. [IpuMepamy MHOTOZIETHUX pacTeHMIL, BCTpevaro-
LIVXCSA HA TPPUTOPUY HAILET CTPaHBI, ABIATCA UPKC (puc. 37 6), TaHABILL, TN, THALUHT,
THOJIbIIAH, KyIIeHa, HOJICHE)KHUK, KPOKYC, IIVIOH, XpPU3aHTEMA, OfyBaHUMK, MaTb-JI-Madexa.

K MHOroneTHuM JpeBecHbIM PAacT€HUsAM OTHOCATCA JlepeBbsA, KYCTApPHUKH, BBIOIIMECH
pacrerus (muaHsl). OT ce30Ha K Ce30HY Y 9TUX PacTeHMIT HAO/TIOAIOTCA OIpefie/IeHHbIe M3Me-
HeHMA. OCEHbIO IUCTbsA MEHAIT CBOI0 OKPACKY U CTAHOBATCA YKENThIMM, KOPUYHEBbIMU MIIN
KPACHBIMI, YTO CHOCOOCTBYET YMEHBIIEHNIO UCIIAPeHN BOAbI M3 pacTeHMA. BecHoit Ha 1mo-
Gerax IOABIIAITCA TIOYKY, M PACTEHNA TOTOBATCA K HOBOMY BeTeTallMOHHOMY nepuony. Ha
TePPUTOPUY HAIIIell CTPAHbI IIPOU3PACTAIOT Pa3TUYHBbIe AepeBbs: Y0, OYK, akaljyis, TOIOIb,
VIBa, BA3, AICEHD, AO/IOHA, BULIHA, abpUKOC 1 Ip. VI3 KyCTapHUKOB MOXXHO OTMETUTD TaKue,
KaK LIMIOBHUK, JIEL[VHA, CPeHb, OOSPBIIIHUK U Jp. B HaluX /ecax MOXXHO BCTPETUTH U
pasmYHbIe BBIOLIMECS PacTeHNs, HAIlpyIMep: IUIOL, XMelb, IVKWIl BUHOTPA/.

Taxum 06pa3oM, pasBuTIe pacTeHMIT, KaK U JPYIUX KUBBIX OPTaHU3MOB, IMeeT LIVK/INY-
HBIJA, VIV IEPUOANYHBII XapakTep. [lepuoanyeckye usMeHeHNs 0MONOTMYECKUX IPOLIECCOB
U AABJICHNII B XOfie Pa3BUTNUA OPraHM3Ma Ha3bIBAIOT OMIOPUTMAMIL.

IlepeyepTn B Tepagp M BIMIIM B KOMTOHKM TAaOGmmubl nuQpbl, cOOTBETCTBYIOMINE
OpraHaM Ka>KJOTo 3 MPe/ICTaBIeHHbIX PacTeHMIA.
Ykaku THI pacTeHus.

IlepBsIii rop, Bropoii rop Tpernii rop -
HKUSHEHHOTO IMK/IA | XKUSHEHHOTO INMKNA | KUSHEHHOTO IMKNA | . cropryyy
11O IIPOIOTI-
Haspanne )Knge;:b
< 4 « 4 « 2 F
pacremna | § (2| £ (2| 8| | E|g| 8|l 8| g
| 2| 8|S 8| 2| 8| E| 8| | §| §| Hocmm
R Rl o|d | a|R|[O|d | a| R | S| @ | xkusuen-
HOTO IMK/Ia
5—
—4
[Tponecka
—3
2—
—1
Kykypysa /5
—4 \
3
2_
—1
A
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2 ¢ Haiigu 1 yKaku Ha3BaHIA pacTeHNI O MIX ONMVICAHNAM.
© 3anumu B TeTpajb Ha3BaHUA PACTEHMIA, UX XapaKTePUCTUKM M THIL.

¥ sToro pacTennA BEpXyledHasd

9TO pacTeHne BbI- 9TO pacTeHMe BbICe-
. . 9acTh KOPHEBUIIA 3aL[BETAET TOMb-
CeMBAIOT BECHOIl, B BalOT BECHOIf, a 3al|Be-
KO 4epe3 2 rofia, Hoc/e 4ero Kax-
TOT e FOJf OHO 3aIIBe- TaeT U IJIOTOHOCUT OHO .,
. ZIBIV TO KOPHEBUILE Y//IMHACTCA U
TaeT 1 JlaeT CeMeHa, TONbKO Ha BTOPOJI IO,
JiaeT HOBbIe II06ery, KOTOpble 00pa-
IOC/IE 9€TO YMUPAET. TI0C7Ie Yero morubaer.
3YIOT IIBETKI.
Kamycra Mak JlaHppIIn

w
°

CocraBb 3ajjaHue, AHAIOTITYHOE IPEABINYLIEMY, I TPeX IPYTUX PACTEHMIL, KOTOpbIe
Tebe HpaBATCA.

D

Knaccupuuupyit TBou npuycage6Hble pacteHus (MM pacTeHs, MPON3pacTalomiye
B IIKOJIBHOM JIBOpe) 0 TUITY >KM3HEHHOTO I{MKIIA.

N
°

Paspa6oraii mpoeKT HOMy4YeHUA CeMsSH TOMaTa (MOMMIOPOB), MOPKOBM, CIaZKOTO
nepIa, peayca, Kamycrbl, caliaTa B TeYeHNe OJTHOTO Tofja.
V3y4nB ZONOTHUTENBHYIO TUTEPATYPY, ONUIIU CIIOCOOBI ITOTyYEHIS CeMSIH.

|O\

B TBOeI! 1IKOTIe MPOBOANTCA KOHKYPC 110 BbIPAIIMBAHNIO IEPBOL[BETOB U CTUMY/LALINY X
IIBETECHNA B 3TOM TOfY.
® Kakoii IpoeKT ThI OBI IPeACTaBII HA ITOT KOHKYPC?

Byk pactet MefieHHO, HO XXuBeT 10 400 et 11 60rmee. ITH AepeBbsi He TOPOIUTCS
JaTh ypoxKail. Y OfVIHOYHO pacTYLIMX fiepeBbeB OyKa TOMbKO depe3 20-40 jeT
HAIMHAETCS IIOfOHOMIeH e, «ByKOBbIe OpeliKi», KaK MHOIA Ha3bIBAIOT OOraThie
Mac/IOM CeMeHa 9TOTO pacTeHMsI — U3/II00IEHHOe TAKOMCTBO AMKVUX KaOaHOB 1
MeJIBefIein.
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* AKTMBHasA KI3Hb * Cayka AKTHBHaﬂ KH3Hb
* CocTogHIIE OleTIEHEHM H CISTYKA

YcnoBus cpefbl OOMTaHMA OPraHM3MOB IHEPUOAMYEcKM MeHATCA. OgHUM U3
IIPYMEPOB IIEPUOAVYHOCTH ABJIAETCA CMEHA BPEMEH IOJa, CBA3aHHAA C BpalleHU-
eM Hamell ItaHeThl BOKpyr ConHija. B TeueHMe roja MHTEHCMBHOCTb COHEYHOIO CBETa
HeOJMHAKOBA: MAKCUMA/bHasl MHTEHCUBHOCTD HAOJIONAETCS I€TOM, @ MUHVMA/IbHAsA — 3U-
MOV AHAJIOTMYHO MEHAETCA U TeMIIepaTypa, JOCTUras Hanbosee BBICOKIX 3HAYeHMII B XKap-
KIe JIeTHNE JHY ¥ MUHJMMaJIbHbIX — B MOPO3HBIE JHM 3MMOJ. be3ycnoBHO, 3TH M3MeHeHNA
B/IVAIOT Ha )KM3HEEATEIbHOCTD Y IOBefleH e XMBOTHBIX (puc. 38). EcTb )X1MBOTHbIE, KOTOpbIE
3MMOII MOTYT HaXOAUTb cebe MUILY U BeCTU aKTUBHBIN 00pa3 >xmsHu. HekoTopble 3 Hux
(MBILIN, KPBICHI) B XOJIOZHOE BPEMs 3aBUCAT OT IIPOAYKTOB IIUTAHMA, UCIIONb3yeMBIX Ye/loBe-
koM. Kak 1mpaBujo, akTuBHbIE 3VIMOJI KMBOTHBIE UMEIOT IIOCTOAHHYIO TeMIepaTypy Tela —
TEIIOKPOBHbIE (TOMOJIOTEPMHBIE) )KMBOTHBIE. [/ 9TOTrO Y 9TYX >KVBOTHBIX €CTb LIeJIbIil PSJ
HPUCIIOCOOTIEHNIL: TOICTBIIE CTIOV TOJIKOYKHOT0 XKMPa, TYCTast M JUIVHHASA IIePCTb Y MIIEKOIINTAI0-
MIMX, Iepbs U MyX y ITULL U T. I. 3UMOJT IepCTh MIEKONUTAOMIMX HAMHOTO TYIIe, YeM TeTOM.
Y MHOIMX ITO3BOHOYHBIX >KMBOTHBIX Te€MIIEpaTypa Tela MEHAETCA B 3aBUCUMOCTH OT
YCIOBUIL cpefibl (IIOVIKWIOTepMHbIE >KMBOTHBIE). K HMM OTHOCATCA X/IafHOKPOBHBIE —
JIATYIIKY, SIIEPULIBI, YeperIaxy, 3MeM U HeKOTOpble 6eCII03BOHOYHBIE OpTaHM3MbI (HaceKo-
Mble). DTI KMBOTHbIE C HACTYIUIEHVEM XO/IOfI0B BIIAfIAl0T B COCTOsAHMe oleneHeHnsA. Oce-
HbIO, KOIJIa TeMIIepaTypa OKPY>Kalolelt CpefIbl IajlaeT, OHY HAaXOfAT cebe yOexuile B IIo4Be
U BIAJAIOT B 3MIMHIOIO CILTYKY. B 9TOT mepuoy, yMeHbIIaeTcsA aKTUBHOCTD JKM3HEHHBIX IIPO-
IIeCCOB B VX TeJle (J[bIXaTe/IbHBIIl PUTM, YaCTOTA CepALieOueHNIT), TOHIDKAETCA TeMIlepaTypa
TeJa, KOTOpasd 3aBUCUT OT TeMIIEPATypPhl OKPY KaIOIel Cpefbl, HO BCEIfja MOALEePKNBACTCA
Ha YpOBHe Bblllle HY/IA IPafiycoB. TakuM 06pa3oM, COCTOSHNE OLleTIeHEHN XapaKTepy3yeT-
€A BpEMEHHOI1 IT0TepeN aKTUBHOCTY OPraHM3Ma.

IMPMCIIOCOBJIEHMA
Jlerom 3umoii
o BbICOKas TeMIIepaTypa * HI3KIIE TEMIIEPATypHI B
OKPY>KaIOLIell CPefIbl OKpY>Karollell cpefie
o 00VIIVIE TINIIN e OTCYTCTBME NN
AKTHMBHasA KU3Hb CoAuka
Puc. 38
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[In4 pAfa MIeKOIMTAIONIMX — JIeTy4ast MbIIIb (puc. 38), CYpoK, X, MefiBefib — XapaKTep-
Ha ITy6OKas CILAYKA, WM TUGepHans.

ImbepHanusa — 5To COCTOSAHNE OPTaHNM3Ma KMBOTHOTO, KOIZIa TeMIIepaTypa ero Tea 3Ha-
YUTEIbHO IIOHIDKACTCS, ¥ BCe 0OMEHHBIe IPOILeCChI IIPOTEKAIOT 0YeHb MefIIEHHO.

Bo BpeMs 3MMHel CIIAYKM KMBOTHbIE UCIIO/NIB3YIOT SHEPTUIO, 3AIIACEHHYIO B TIOAKOXHOM
XKIIpe B TeIIoe BpeMs rofa. VIHoraa OHY MOTYT HeCKO/IbKO pa3 IIPOCHINIAThCA BO BpeMs CIIAd-
KIL, ¥ B 3TO BpeMsI TeMIIepaTypa UX Tela U MHTeHCUBHOCTD JKM3HEHHBIX IPOL[ECCOB BO3Bpa-
I[AIOTCA K OOBIYHBIM 3Ha4eHNAM. HeKoTopble 3 HUX Ha BpeMs BBIXOJAT U3 CBOMX yOeKNII]
(HanpuMep, MefiBeab) B MOMCKAX MUY, a APYIMe (XOMAKM) — MCIO/Ib3YIOT 3arOTOB/ICHHBIE
JIETOM 3aIachl.

B or/mrune 0T M/IEKONUTAIOMINX, TTOVKMIOTEPMHbIE )KUBOTHbIE (JIATYIIKA, AIIePULa, HeKO-
TOpble HACEKOMBIe) He BBIXOMIAT M3 COCTOSHMA CILTYKM Ha IPOTSDKEHNN BCErO 3UMHETO IIepyo-
fia. B 910 BpeMs akTMBHOCTD MX (KaK MBIIIeYHAs, TAK U HePBHASA ) IPAKTIYECKM ITPeKpaIaeTCs.

Scmueayus, NN TETHAA CIAYKA, CBOMCTBEHHA HEKOTOPBIM XXMBOTHBIM >KapKIX
TPONMYECKMX 30H U MO3BOMAET UM BBDKMBATb B 3aCyLUIMBBIN IIEPUOJ, TOA, KOIA
KOJIMYEeCTBO MMINM Pe3KO coKpamjaercss. Kpome Toro, scTuBanusa BCTpeYaeTcs y
HEKOTOPBIX IIpeficTaBUTe/Nell 3eMHOBOHBIX 1 penTuanii. Kpokonuiel, HapuMmep,
MPAYYTCA IO, KAMHAMU M OCTAIOTCA TaM J10 3—5 MeCAILEB.

ITepeyepru cxeMy B TeTpajb.
BMecTo BONPOCHTENbHBIX 3HAKOB 3aIVILINM COCTOSHUE CYPKa, MCHONb3Ys IPeICTaB-
JIEHHYI0 MH(OpMALIIO.

» Temmeparypa Tena:
10°C.

 Yacrora cep/iiiebmeHmit:
2-5 y#apoB B MUHYTY.

o JIbIXaTe/NbHbBIN pUTM:
2 B[IOXa B MUHYTY.

» Temmeparypa tema: 37°C.
o Yacrora ceppiiebmeHmit:
120 ymapoB B MUHYTY.

o JIbIXaTeNbHbIA PUTM:
16 BIOXOB B MUHYTY.

¢ “

2 ° Omumu usmenenus B (usnonorYecKNx mpomeccax ¥ MOBeSEHIN CypKa B IepHof,
CILTYKY, MICTIOIB3Y: NMPe//I0KeHHBII rpaduK.

Temneparypa °C

L Crsuka N
| |
37 AKXTHBHBII = £
30 mepuop E E
2 2 Temnepatypa Tena
20 & g
10 2 2. )
= = TemmnepaTypa BHeIIHei!
0 / cpepbl
-10

Bpema
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® JIpoBemu 3KCIepIMeHT II0 IPeI0KEHHOMY aITOPUTMY.

3 v HapeHp Mma’iky, pybaliky u cBuTep.
(9 ¢/ VIsmepb TeMmepaTypy CBHUTEpa, Jep)Ka TepMOMETP Ha €ro MHOBEPXHOCTH. JalMIIN
s IIOKA3aHNUA B TETPALb.
v VIaMepb TeMIIepaTypy MeXAy CBUTEPOM ¥ pyOaIIKOIL.
(9  3anmim MOKasaHNsA B TeTpajb.
3 v VI3Mepb TeMIeparypy MeXAy pyOaIIkoit 1 Majikoii.
v/ 3anuiy MoKas3aHusA B TeTPafb.
9 v Vamepb Temiepatypy Tena.
s v/ 3anuiy MoKasaHusA B TeTPafb.
v Hamymm B 5-7 mpefnoXXeHNAX CBOV PeKOMEHIALMI OTHOCUTENbHO TOIO, KaK HY)KHO
CJ  ogmeBaTbCs 3MMOIL, YTOOBI YYBCTBOBATH Ce051 KOMGMOPTHO ¥ He IePeOXTaANTHCA.
4 + Ha ocuopanum M300pakeHMiT 00'bACHN MPOLeCcChl AFaNTalNI KOIIKY K TeMIepaType
OKPY:KaIOIeii CPefIbl.
Temnoe Bpems: roga XonopHoe BpeMs roga
B navane
9KCIEPUMEHTA
o fT + o Bo/ocky mepcryu Bonocxl/é HIepCTI [ToBepxHOCTD
% OYP TPYSKATBI K Tery B3/IbI0/IEHBI KOHTAKTa C BO3[JyXOM
70°C.
[ToBepxHOCTD
KOHTAKTa C
BO3JIyXOM BOZa
f"( (20 c™?)
KposenocHrle KposeHocHbIe Nsonupyrommit
Bopa (20 cm®) COCY/IbI PaCIIVPEHbI COCYTIbI CY>KEHBI cocyp,

5. ITpupgymaii TeKcT-3aTaKy Ha TeMy «3HaueHue Temy4ux Moiuleli 6 mensoe 6pems 200a».

6 - Haiimy madopManuio o crsadke y KMBOTHBIX, 0OOMTAIOIINX B PeTOHE TBOETO MPOKHU-
BaHA U 3aHeceHHbIX B KpacHyto kuury Pecny6nuxu Mongosa.
® JloaroToBb MOCTEP HA JAHHYIO TEMY M IIPEACTaBb €r0 KIaccy.
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5.3. Mﬂr palHUH ¢ Murpauus © B3pbiBHag Murpanus

Korza Ha cmeHy 1jefipoMy /IeTy IPUXOAUT CKY/HAS M XOJIOAHASA 31IMa, XMBOTHbBIE
m60 BIIAJAIOT B CILAUKY, MO0 OTIPABIAKTCA 3MIMOBATh B TelIble Kpas. HexoTopbie
JKMBOTHbIE MEHAIOT MECTO OOUTAaHUA I Pa3MHOXKEHMA. JTO sABJIEHNE MacCOBOTO IepeMe-
I[eHVsl )KUBOTHBIX B CBSI3M CO CMEHOJ KIMMAaTWYeCKUX YC/IOBMIL, IIOTPeOHOCTEN MUTAHVA
VI PasMHOXKEHNS HasblBaeTCs MuUrpanmeii. Jamie Bcero Murpanus >KMBOTHBIX IPOJC-
XOJMT OffH pa3 B FOfY, B OIIpefielieHHOe BpeMs I0fja, CIefyAd OTHOMY 1 TOMY Ke MapLIpyTYy.
[IpoiifeHHblit IyTbh BapblpyeT OT OGHOTO BUJA XKMBOTHBIX K ipyromy. CaMble flajieKue pac-
CTOSHMA IPEOI0IeBAIOT MITHULIBL.

[l UL XapaKTepHa Ce30HHasA MUTPALA. B yMepeHHBIX IMpPOTaX MUTPALA ITHL] OCe-
HbI0 00YC/IOB/IEHa COKpAIlleH)eM KOMMYeCTBa NI, TOHVDKEHNEM TeMIIepaTyphbl I YMeHb-
IIeHyeM CBeTOBOro fHA. I1Tuisl, Hanpumep nactouxn (puc. 39 a), B KOHIle TeTa WM B Hadase
OCEHM COOMPAIOTCSA B CTAM U OTIIPAB/IAIOTCA B TeIUIble Kpas (appukaHckime cTpaHbl, VIHAMO).
HexoTopble NTHIIBI IETAT, KaK IIPaBU/IO, JHEM I OPMEHTUPYIOTCA IO COMHILY, IPYTHE — CIIO-
COOHBI OPMEHTVPOBAThCA 10 3B€3/jaM, MAaTrHUTHOMY IIO/II0 3eMJIM U IO3TOMY IlepeMeIaloTCs
HOUbI0. BecHoI1, KoIla TeMIlepaTypa BO3[yXa IOBbILIAETCS, a MY JOCTATOYHO, OHY BO3-
BPAIIAIOTCA U OTK/IAJbIBAIOT Allia I/ BbIBEEHNA TIOTOMCTBA.

Murpanum XapakTepHbl U /I MI€KONMUTAOMNX KMBOTHBIX. Hanpumep, ceBepHble ore-
HM (puc. 39 6) B HayajIe 3UMBI, KOT/Ja TI0YBA B TYHZIPe IIOKPBIBAETCS TOJICTBIM CJIOEM /IbJA, I
CKYJHbIE 3aIlachl MUY MCTOLIAIOTCA, YCTPEM/IAIOTCA CTa/laMI K 10Ty, B XBOJHbBIE JIeca, ITie
KOpMATCSA MUIIAMHUKOM M MXOM. B amperne, ¢ NOBbIIIeHEM TeMIIEPATYpbl MOAB/AETCA Iep-
Basl PaCTUTENIbHOCTD, ¥ OJIEHV BO3BPAIIAIOTCA B TYHAPY. 31€Ch, B TEIJIoe BpeMs rOfia, OHI
JKUBYT U Pa3MHOXAIOTCA.

HekoTopbIMy )XMBOTHBIMM OXOTa K IIepeMeHe MeCT OBJIafleBaeT TO/NbKO B KPaHMX CIIy-
YasgX, B CWIY pasHbIX IpUUyH. Takoil TUII MUTPALMM HAa3bIBAETCsS B3PHIBHOI MUTPAIieii u
XapakTepeH JUIs psa XXMBOTHBIX, HAIIPUMep TeMMUHT0B (puc. 39 6). B mpunonsapHoit yactu

IPVYMTHBI MUTPALTN
JKMBOTHBIX
smenenne ycnoBuii cpepbl PasmuoxeHme
a) 5)
r)
6
) n)
Puc. 39
A
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CraHAMHABUY JIEMMUHTH SIB/SIIOTCSL CAMBIMM MHOTOYNMCTIEHHbIMK obuTaTensmu. Korma nx
YUC/IEHHOCTD JOCTUTAaeT KPUTUYECKOTO 3HAYEHIsI, OXBadyeHHbIe ITAHNKON JIEMMUHIY Macca-
MH CITyCKAIOTCS B JIECHDIE TO/MVMHBI, MHOTYE U3 HUX B IIyTHU MOTM6a0T. B3ppIBHAs Murparys
XapaKTepHa TaKXKe [JIsI CapaHyM. ITOT TUII MUTPALMY IPOUCXOUT B OTHOM HAIIPABIEHNUIL,
TaK KaK XMBOTHbIE He BO3BPAIIAIOTCS B ICXOIHbIE MeCTa 06uTaHus. [[pyruMut CToBaMit, OHI
He SBJIAI0TCSA UCTUHHO MUTPUPYIOLINMY )KBOTHBIMIL

Murpanuus BCTpedaeTcs ¥ y HeKOTOPBIX BOAHBIX )XMBOTHBIX, IIPUYIHOI YET0 MOKET OBITH
cMeHa (paKTOPOB BHEIIHEN Cpefbl (HAIpUMep, Pe3Koe MOBbIIIEHNE COIEHOCTH BOfbI). V3-
BECTHO, YTO CeTbib (puc. 39 ¢) mpeAIovnTaeT X0/MOAHbIE BOABI C HEOOMBIION KOHI[eHTpaluel
COJIIL, B TO BpeMs KaK CapiiiHA afJAlITUPOBANIACH K TEIUION MOPCKOIT BOJE.

Y HexoTOpbIX pbI6 (CéMra, yrops, 0céTp, 6emyra, ceBpiora, cura) MUrpanusa o0ycioBiie-
Ha 0COOeHHOCTAMM pasMHOXKeHNs. CéMra, )XUBYILIas B MOPSX, B Ha4ase 3MMbI MUTPUPYET
B ropHble pekn ajst Hépecta. C 9Toi1 5Ke e/l cura Murpupyet u3 Yepxoro mops B JyHait.
Yrops (puc. 39 0) obuTaeT B TEIIBIX IPECHOBOJHBIX BOJJ0EMAX, a /s HEPecTa MepeMeIaeTcs
B Mops1 (Hampumep, B CapraccoBo Mope).

Babouxa JJanauda moHapx — KOpoeBa B MUpe
6a60uex. DTy 6abOUKI MSBECTHBI He TOIBKO CBO-
eil KpacoTol1, HO ¥ TeM, 4TO CIIOCOOHBI IIPeofio-
JIEBAaTh OTPOMHBIE paccToAHNA — 10 4000 KM —
I CBOETI 3MIMOBKI B TEIUIBIX Kpasx. ExerogHo
MUITHOHBI 62609€eK MOHAPXOB MUTPUPYIOT
u3 ceBepHbIX perroHoB CIITA u 10XHOI YacTn
Kanappr B Kamudoprnio 1 Mekcuky. JletoM oHI
BO3BPAIIAIOTCS Ha CEBEP I Pa3MHOXKEHVIST, HO
TaK Kak 0a004KV XXUBYT HEJO/ITO, BO3BPAIACTCS
0OBIYHO VX IIATOE MOKoIeH e, [ToAaBuBIIMeCS HA
CBET JIETOM OCOOU C yMeHbIIEHIeM CBETOBOTO
IHS Y HACTYIUIEHMEM XO/IOfJ0B OIIATb MUTPUPYIOT
Ha IOT.

ITepeuncin
NPUYVHBI
MUTPaLuu
MaCTOYeK 1
TI0COCEBBIX

pBIO.

N
°

Onymn
MPOLIECCHI,
U300pakeHHbIe
Ha PUCYHKaX.
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Pexa Mope

Onuiy MUTPanIo TOCOCEBBIX PHIO Ha OCHOBE

NIPeCTaB/IEHHOI CIIPaBa CXeMBL.
OrkmagpiBaHMEe  Poct

MKPbI MalbKOB

Mcnonb3ysa mudopManuio ypoka, COCTaBb aHATOTMYHYIO IpeAbIAylieMy 3afaHIIO
CXeMy JUIA YTPAI.

Vickmioun «iyminme» c1oBa. ApryMeHTHpYIi CBOJi BHIOOD.

cemra JIACTOYKA CEBEPHBIIT O/IEHB
Gemyra ancr JIACTOYKA
oceTp KyKYIIKa ancr
yropb nebennb cemra
ceBpIora LisITeN JIEMMUHT

Ha ocHOBe npeficTaBIeHHBIX HIDKe N300 pa)keHMit Hanmuy pedpepat Ha OfHY CTPaHUITY
1O CIEyIONeMY IIaHY:

a) MeCTO IHe3[[OBaHIA U MECTO 3MMOBKM aUCTa;

6) myTH IepeneTa aNCTa OCEHbIO M BECHOIT;

B) 3HaYeHVe MUTPALVIN B XXM3HM aNCTa.

" Mecta raesoBaHUA
Mecra 3UMOBKU
=== HarpaBJ/ieH1ie TepeieTa BO BpeMsi MUTPALIUI

® Hamumuy TeKCT Ha TeMy «3HadeHye IepelleTHbIX NMTHI, OOMTAIOLIMX B MOeM Kpaey.

Hcnone3yii pjig sToro He MeHee 3-X MCTOYHMKOB MH(OPMAIIMIL.

8 o MSY‘{I/I IIOBEACHNE 0]1]-[0]7[ U3 NMEPEIETHDBIX NITUI] PETMMOHA TBOET0 IPOKNBAHNA.
® Omnuimmu, 4YT0 OBI TBI MOT caenarb 1A Toro, YTOObI Co31aThb Hanbonee 6IIaI‘OIIpI/I}ITHbIe
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6. Cucrembl xH3HeobecredyeHHS

Oco6ennoctu
NUILEBaPUTEABHOH
CHCTEMBI YeAOBEKa

¢ [IumeBapuTenbHas cucreMa
¢ [IumeBapuTeNbHbBINA TPAKT
¢ [InmeBapuTenbHbIE HKene3bl

w
JKuspim OpraHu3MaM IIpUCYIL pANX 0CO6€HHOCT€I/I, OJTHOM M3 KOTOPBIX ABJIAETCA 00-

MeH BeleCTB U SHEPIUM MEK/y OPTaHM3MOM 1 BHEIIHel! Cpefioit. ITOT mporiecc obecre-
YJBAETCS SKM3HEHHO BKHBIMIU CUCTEMAMIL — NUL4eEaPUMENbHO, ObIXAMENbHOLL, KPOBEHOCHOU 1
svldenumenvHoil. Kaxmas 13 sTUX cucteM OTIM4aeTcsa CTPYKTYPHBIMM 1 QYHKITMOHATbHBIMI 0CO-
OEHHOCTSAMI, a TAKKe BBIIIO/HAET OLPefie/IeHHYI0 PO/Ib B IIPOLECce POCTa 1 Pa3BUTIA OpraHN3Ma.

3HaueHNe MNIIeBAPUTETbHON CUCTEMBI 3aK/II0YaeTCA B OOeCIedYeHM) OpraHM3Ma INTa-
TeIbHBIMY BeleCTBAMIL

[Touemy 4emoBeKy HEOOXOAMMO HPABUIBHO MUTAThCA? [loueMy NNIIa CTOJIb BaXKHA J/IA HaIlle-
ro opraHnama? Yro npoycxonut B opranusme ¢ miueit? [lonmpo6yem OTBETUTD Ha STH BOIIPOCHL

IIpezcraBp, 4TO ThI BEpHY/ICA JOMOI MOC/IE TPEHMPOBKY B CIIOPTUBHOM ceKkumu. Tl ro-
nofieH 1 o4eHb ycrand. Ho mocme ymHa Tbl 4yBCTBYelllb, KaK TEIJIO PACIPOCTPAHAETCA IO
Tely M THI CHOBA TOJIOH CUA. ITO Pe3ynbTaT OIaroTBOPHOTO BIMAHMA NUTATETbHBIX Be-

I[ECTB, IOCTYNMBIUMX C MUIIEA B TBOI
IIMITEBAPUTE/IBHAS CUICTEMA YE/TOBEKA

opranyaM. OHM CHa6)Xal0T OpPraHNM3M Yeno-
BeKa SHeprueit, HeoOXOaMMON i paboThl
CepzLia, MBI U APYTUX OPTaHOB, CHUMAIOT
YCTA/IOCTD U IIPUAAIOT CUJTY.

Bce mpomeccsl, cBA3aHHbIE ¢ TIOCTYIIe-
HUeM MMM B OPTAaHM3M ¥ ee IepeBapuBa-
HUEM, IPONCXOAAT B HHIIEBAPUTETHHON
cucreme (puc. 40).

B mueBapuTenbHOI CucTeMe BBIEISIOT
ILeBAPUTEbHBII TPAKT U MIIIeBAPUTENb-
HbIe JKeTe3Bbl.

IInimeBapuTenbHBI TPAKT — 3TO IJIVH-
Has MYCKY/IUCTas TPyOKa, KOTopas HauMHa-
eTCsl B POTOBOIT IIOMIOCTH, BK/IKOYAET B CeOs
IJIOTKY, IMIEBOJ, SKeTyAOK, TOHKIIT U TOJI-
CTBI/I KMIIEYHVK M 3aKaHYVMBAETCSA aHA/Ib-
HBIM OTBEPCTHEM.

IInmeBapuTeNnbHbIE >KeNMe3bl BHIIEIIOT
Bell[eCTBA, HeOOXOMMMbIe IS TlepeBapuBa-
Hust iy, K HUM OTHOCATCS CTIOHHBIE Ke-
7Ie3bl, XKe/e3bl XKeMyaKa ¥ KMUIIeYHNKa, Ie-
4eHb U TIOfKeTy/J0YHas XKele3a.

B pomosoii nonocmu MpOMCXOZUT Tep-
BUYHAsA 00pabOTKa MUY, KOTOPAs COCTOUT

3y6sI

S3bIK

Ileyenn

JKemunsplit
ITy3BbIPb

Toncroii
KUIIEeYHUK

Puc. 40

I'norka

[InmieBon

Kenynmok
[Momxemny-
fovHasA
\ Keresa
Tonxkui
KIIIEYHUK

AHanbpHOe
OTBepcTie
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B ee MeXaHIYeCKOM M3Me/IbYeHN I 3y06amu, KOTOPBIM IIOMOTaeT B 9 TOM IIpoliecce A3bIK, U Ipe-
BpAIlleHN) B MNIEBOJ KOMOK. CMOYEHHBINI C/IIOHOJ NMUIEBOJ KOMOK 3aI/IaThIBAeTCs U IIPO-
XOIUT Yepe3 IJIOTKY B IMIIEBOJ, OTKYAA MEPUCTANbTIYECKIe (BOTHOOOpasHble) COKpAlleHNs
TPOJBUTAIOT €T0 B XKEMYHOK.

JKenyoox npencraBiseT co60¥ MBIIIEYHBII MEIIOK, PACIIO/IOXKEHHBII B JIEBOII 4acTy OpIol-
HOIT IIONIOCTH N0 AyaparMoiil (Ieperopopka, OTAE/ANIIAs IPYFHYIO ONIOCTb OT OPIOIIHOIL).
O6beM 3aT0/THEHHOTO MNIelT XKeTyAKa MOXKeT JOCTUTATh 4 IMTPOB, B TO BpeMsA Kak 06beM ITy-
CTOTO Xe/TyAKa HAMHOTO MeHblle — He 6oree 50 M. B xeny/ke muieBoit KOMOK IPOIUTHIBAET-
€A JKeTyJIOYHBIM COKOM 1 TIepeMeNNBaeTCs ¢ HUM. Kak JTaloHAMI MO>KHO TlepeTepeTh I Iepe-
MeIIaTh X/IeOHbII MAKIII C BOLOI, TAK M JKETyJOK CBOMMI CTEHKaMV MHET U pacTUpaeT IPOIIN-
TAQHHBIII COKOM TNIIIEBOIT KOMOK 710 06pa3oBaHNs OFHOPORHOI HOMY>KUIKOI MAacChl — XUMYycd.

IlepeBapeHHas muIa MOJ f{EICTBYEM MEPIUCTATBTIYECKIX JBIDKEHNIT CTEHOK JKeMyIKa He-
OObIIMMM TIOPLYAMY MOCTYIAET B KuudeuHuk. KUIeyHnK — 510 MbllevHas TPyOKa [LIMHOM
10 6-8 M. KumevHnk nozgpaspensaercs Ha iBa OT/eNIa — MOHKUG KuueuHuK i moncmolii. B ToH-
KOM KIIIeYHVKe TIPOMCXOUT OKOHYATeNbHOE TIlepeBapyBaHIie IIIIN 1 BCAChIBAHIE IINTATeNb-
HBIX BellleCTB B KPOBb. B BepXHell YacTi TOHKOTO KUIIeYHIKA OIKeNTyT04Has XKefe3a 11 IIeYeHb
BBIIE/IAIOT CBOY CEKPeThl (0COOBIe BelecTBa, BhIpabaTbIBaeMble Xe/Ie3UCThIMI KJIeTKaMN).

Ileuenv pacrionaraeTcs B IPABOIT YaCTU TYIOBMILQA, HEMHOTO BbIIIIE XKeNyAKa. B medeHn BbI-
pabatbIBaeTCA XKemdb, KOTOpas MO0 MPOTOKAM IOCTYIAET B KEMYHbIN Iy3bIpb, Il HaKaIlINBa-
eTcs 1, 10 Mepe HafloOHOCTI, TIOCTYIaeT B KMIIeYHNK. JKemdb crioco6CcTByeT nyyiiemMy mepe-
BapMBAHNIO JININJOB (KMPOB).

Ioodsmenydounas sene3a HAXOJUTCA TIOJ, KeMyaKoM creBa. OHa UTpaeT BXXHYIO POIb B -
IIeBapeHNI, TaK KaK BBIE/AET MOMKENTYA0YHbII COK, KOTOPBIil paculeriaeT OemTKy, TUIN/bL I
YITIEBOJIBI, COTlEPIKAIINecs B IHILIE.

B cTeHKaX TOHKOTO KMIIEYHMKA €CThb MUKPOCKONIYECKUE >Ke/le3bl, BbIeNAlIe Kiley-
Hbll cok. [Tofy ux meificTBMeM IMIA OKOHYATebHO IIPEBpAIAeTCsA B IMTATE/TbHbIE BELeCTBa,
KOTOpble, IOCTYINUB Yepes CIM3UCTYI0 000M0YKY KMIIEYHNKA B KPOBb, PA3HOCATCA 1O BCEMY
OpraHM3My M MOTYT OBITb VICIIOJIb30BAHbI K/I€TKAMM /I TOTy4eHNs SHEPTUM WM CO3[aHNUA
COOCTBEHHBIX CTPYKTYP.

HemnepeBapeHHbIe OCTATKM OCTYIIAIOT B MOICHY10 KUWIKY, @ 3aT€M BBIBOTATCS 13 OPraHN3-
Ma. ToICThI KNIIeYHNK MMeeT J/IMHY OKOJIO 1,5 M, AMaMeTp ero CTeHOK O0Iblile, 4eM Y TOHKOTO
KymevHnKa. OCHOBHBIMYU (QYHKIVA TONCTOTO KMIIEYHNKA ABJLAIOTCS MOIOMIEHNe BOABI 1 BBI-
BeJleHIe HellepeBapeHHbIX OCTATKOB 13 OpPraHM3Ma.

HnmeBapMTeanaa cucremMa

@)
@, QyHKIIN
NUIEeBapUTENbHON

3 - cucl;eMbl 1 8
3anomHn
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2 * Pacnonoxu B NPaBIWIbHON IOC/IEA0BATEIbHOCTY 3TANbI NUIIEBAPEHIA, YKa3aB i
Ka)K[IOT0 3Tana COOTBETCTBYIOLINII OPTaH NIIEeBAPUTENIbHON CHCTEMBbI.

Opran
Ne STansl NueBapeHn: NUIIEeBAPUTETHHOTO
TpPaKTa

Copep)xnMoe NUILEBOrO KOMKA CTAHOBUTCS MHOMYXUEKUM U
obpasyer Xumyc.

Bona V3 HENIEPEBAPEHHDIX OCTATKOB NIV BCACHIBAETCA B OPTaHM3M.

[Tymra cMa4MBaeTCs ¥ IPEBPALIAETCS B MUILEBON KOMOK.

IlepucranbTiyeckye COKpalleHns IPOABUTAIOT NI B XKeTy/OK.

HenepeBapeHHbIe OCTaTKM BbIBOJATCA U3 OpraHu3ma.

Haunnaercs pacuierieHne MMnnmos.

BonpmmHCTBO MUTATETBHBIX BEIIECTB BCACHIBAETCA B KPOBb.

w

® CocraBb y4eOHYI0 KAPTOUKY II0 TeMe YPOKa.

I'noTka, mummeBop,

. JKEMyHOK,
4 ® JICKIoun «INIIHee» CT0BO B TAHHOI IOCIETOBATEIbHOCTI.
° A . . 6 MODKENTYIOYHAs
TYyMEHTH CBOJI BBIOOD.
P Py P Keresa,
O3arnaBb TEKCT. TOHKUI KUIIIEYHHUK.

|U'l
ole

O0BsACHN CBOE Ha3BaHIIE.

3y0bl pacIonoyKeHbl B POTOBOJI TOIOCTH. VIX OCHOBHAS pOJIb 3aK/II0YAETCS B IIePeXKeBbIBAHIN
¥ VI3MeTIbYeHN N NI, B HopMe y yenoBeka 32 3y6a, ¥ OHM OT/INYAIOTCS IT0 OpMe 1 BBIIIOTHsIe-
MbIM GYHKIVAM. K HMM OTHOCATCS: 8 pes1joB, 4 KIIbIKa, 8 Ma/IbIX KOPEHHBIX 3y6a 1 12 60/1pImnx
KOPEHHBIX 3y00B. 8 3y060B, pacIlo/IO>KeHHBIX BIIEpe/i, — 9TO pexxyiie 3yosl. OHY IINPOKIIE 1
OCTpBIe U CIIyXaT Ajs paspesanys mumy. C obenx

CTOPOH OT pEe3I[0B PACMONAraiTcs 4 KIbIKa —

IUIVHHBIE U OCTpble 3yObl, HEOOXOAMMBIE M

paspbiBaHMA ¥ M3MenbyeHusa mumy. Crepyomiye

3a HJMMU MaJible U 00/Ibliye KOPeHHbIe 3yObl — Ca-

Mble NPOYHBIE 1 KpyIIHee

ocranbHbIX. OHU cHabXe-

HBl Oyropkammu, KOTOpBIE

CIIOCOOCTBYIOT IPOOTIEHNIO Bonpuine 3y6

U TIepEKEeBBIBAHIIO TN KOpEHHBIe 3y0bI MY[POCTH
VMHorma mocnegHU KO- Marnbie

PEeHHOIT 3y0, Ha3BaHHBIIT KOpeHHbIE 3y0bI

3y00M MYPOCTH, MOXKET Kbtz

OTCYTCTBOBATb. Pesrpr

6 - ITpuBeny apryMeHTbI B ONb3Y CIEAYIOMIET0 BBICKA3bIBAHIIA.
3y6b1 — 9mo 3epxano nuueBapUMenvHoLl CUCMembl.
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Oco6ennoctn
ABIXaTEAbHOH CHCTEMbI
YyeroBeKa

¢ [IsrxatenpHas cucreMa °© [IpIxarenbHbie
° Jlerkue myTH

u
YenoBek, Kak ¥ BCe JKMBbIe OPTaHM3MBI Ha 3eMJie, B TIpoIiecce CBOET XXI3Hefe-

ATEJIBHOCTU MOTPeO/IsAeT KUCTOPOJ 1 BbIAE/NAET YIVIEKUC/IBI Ta3. DTOT ra3000MeH
MeX/y OPTaHM3MOM 4eI0BEeKa U BHEIIHEl CPeoil IPOVICXOMNUT IIPY YIaCTUM AbIXaTeTbHOI
cucremsl (puc. 41). OCHOBHBIMY OpraHaMM ABIXaHUsA SBJAIOTC merkme. OJHAKO BaXXHYIO
POJIb B AbIXaTEMbHbIX MY TAX YeI0BEKa BBIITONHAIOT 1 IPYTie OPraHbl AbIXaTe/IbHOI CYCTEMBbI
(HOC, I7I0TKA, TOPTaHb, Tpaxesi M OPOHXM), IO KOTOPBIM BO3AYX LUPKYIUPYET MEXK/Y TETKI-
MU Y BHELIHEN CPeoIL.

Hoc ABnseTCA e[VHCTBEHHON BUVIMOII YacThIO bIXaTebHON CUCTeMbL. B MOMEHT BJoxa
BO3/IyX [IONaJaeT B HOCOBYIO MIOJIOCTh, CTEHKV KOTOPOIT BBICTIIAHbI MHOTOYVCTIEHHBIMI BOTIO-
ckami. Bormocky 3afiepXkKMBaroT YaCTUYKM TIBUIM, A BBIfie/IsIeMast MM C/TU3D YBIAXKHSET BO3LYX
VI TIPETATCTBYET IPOHMKHOBEHUIO MUKPOOOB. brraroapss KpoBeHOCHBIM COCY/iaM, IPOHV3bI-
BAIOLIMM CTEHK) HOCOBOII IIOJIOCTH, TIO-
CTYNUBILINII B HOC BO3/[yX HaIPeBaeTCsL.
Puc. 41 Inomka imeet GopMy BOPOHKH /TN~

Hoil okono 13 cm. OHa obecrmeunBaer

IPOHMKHOBEHME BO3JyXa M IUILY, HO
HocoBsie He OJIHOBPEMEHHO, a pasfiennbHo. [Ipoxo-
[norka —— HOIOCTI ISALIMIL Yepes ITIOTKY BO3/IYX HallpaBid-
eTCsl B TOPTaHb.

Topmanv obpazoBaHa XpAIaMH, KO-
TOpBIe COEAVHEHbI MEXAy CO00Il CBA3-
KaMJ ¥ MbIIIIAMIL. Y MYXXYMH OIUH U3
Xpsllell TOPTaHM Pa3BUT CUIbHee. ITO
yTOJIIIIeHMe IMUTOBUTHOTO XPAIIia o6pa-
Bporxu 3y€eT BBICTYII TOPTaHM, KOTOPbI IOy~

4yI Ha3Bauume Adamosa s6n0xka (ero eié
Jlerkue HasbIBAlOT KajjblkoM). YacTuyHO 1IO-

KpBIBas MOJIOCTb TOPTAaHM, XPALL 00Opa-

3yeT HaJTOPTAHHMK U 3aLIUIIAET BXOJ| B

roprasb. B mporecce Bgoxa HairopTaH-
HJK TI03BO/IAET BO3AYXY IIPOIITU Yepe3 Tpaxelo, a MY 3ar/IaTbIBAHNM IIMIIY OH 3aKpbIBaeT
TOPTaHb U HAIIPAB/IAET NMUIIEBOI KOMOK B IINIIEBO.

Bropranu pacronoxeHsl iBe Iapbl FOIOCOBBIX CBA30K, KOTOPbIE TP ITPOXOXKAEHIN BO3yXa
BUOpUPYIOT, 06pasys 3Byku. TakuM 06pa3oM, FOpPTaHb ABJIAETCA TOJIOCOBBIM opraHoM. I1poit-
Jisl 4epe3 TOpPTaHb, BO3YX IPOXOAUT Yepe3 TPaXelo U HAIpaB/IAeTcs yepe3 OPOHXM B JIeTKHe.

Tpaxes umeeT Gpopmy TPyOKM AIMHOI OKOTO 11 €M M COCTOMUT M3 XPSAIIEBBIX KOJEL], BbI-
CT/IAHHBIX M3HYTpY pecHIYKaMy. CBOMMI JIBVOKEHNAMY BBEPX-BHU3 PECHUYKM 3afiepyKIBa-
0T YaCTUYKY [IBUIN ¥ CIIOCOOCTBYIOT MX BBIBEIEHNUIO HAPYXKY. B cBOeIl HIDKHeIT YacTy Tpaxes
JIe/TUTCS Ha iBa OPOHXa, KOTOpbIe BXOMAT B IIPaBOe U JIEBOE JIETKOE.

Bporxu 06pa3oBaHbI U3 XpAIEBBIX Kosell. [Ipyu mpoxoxieHny yepes 6pOHXM BO3yX Ha-
TpeBaeTCsl, OUNMIIACTCA U HACHIIAETCS TapaMy BOJIBL.

JIézkue — 9TO JOCTATOYHO KPYIIHbIE ITAPHBIE OPTaHBbI IbIXaHN, STTACTUYHBIE U IyOYaThIe.
OHM pacnonaraiorcsi B OJIOCTU IPYFHON KJIETKY, 3aHMMast OO/IbIIyIo ee 4acTb. MeHbliee B

IOBIXATE/IDHAS CUCTEMA YEJTOBEKA

lFopranp——mo

Tpaxes

A
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pasMepax IIpaBoe JIeETKOe COCTOUT U3 TPeX JIONeN, a 1eBoe — U3 JiByX. VIX pasfensder nuie-
BOJI, Cep/ilie 1 Ba KPYIHBIX KPOBEHOCHBIX COCYAA.

ITpu Ka>X710M BJjoXe 000TallleHHbIII KICTIOPOIOM BO3/yX, IPOJifiA Yepes AblXxaTe/IbHbIE ITy-
TU, IIOCTYIIAET B f1eTKyMe. [Ipy BbITOXe BO3YX, HACBILIEHHDIN YITIEKMUC/IBIM I'a30M, BBIXOINT U3
JIETKUX U 9epe3 AbIXaTeNbHble YTV BHIBOAUTCA M3 OpTaHM3Ma Y€/I0BeKa BO BHELITHIOK CPEfY.

JKnsub yenoBeka HeBo3MOXHa 6e3 kucnopoza. OH HEOOXOVM HallleMy OpraHU3MY /A
HOPMaJIbHOU pabOThl Cepflia ¥ CCTeMbl KPOBOOOPAIleH s, COKPAIIIEHNST MBIIII] U 3PEHMA.
Be3 kncmopofa Mo3r 4enoBeka mornbaer.

@) IIpIxaTenbHas cucremMa
@, JlprxaTebHasI CUCTEMA
(9 cmocobeTByer
@, 1
3amonHn
@)
B TeTpajgu 5
CIIEYIOIIYI0 @) 2
cxemy. a
@,
@,
@,

2 Haitgu cooTBeTcTBIE MEKJy CTPYKTypaMu (KOOHKa A) ¥ MX onucaHuAMM (KonoHKa B).

A b
a) Hocossie xomsr = 1) CTpyKTypa Ha TepeceyeHMM JbIXaTebHOTO ¥ MUIeBapUTENbHOTO
Iy TEA.
6) ['morxa s
2) CTpyKTypa U3 XpAIIeBbIX KOJIELl, PacloNoKeHHas Hepef] MNUIIeBOTOM.
B) Lopranp 3) I'y6uaThlil 1 9/1aCTUYHBLI OpTaH, PACIIONIOKEHHBII B IPYAHOI TOIOCTIL.
r) Tpaxes 4) CTpyKTypbl, KOTOpble OTKDBIBAIOTCSA HAPY)Xy dYepe3 HO3ApU M

MIEPEXOMIAT B TOPTaHb.
5) XpsieBble CTPYKTYPBI, KOTOPbIE COIEpKaT FOTI0COBBIE CBA3KIL.
e) Jlerkue 6) ITOCTOSSTHHO OTKpBITBIE CTPYKTYpbl, IIPOHMKAIOIU[ME B JIETKME MU
00pasoBaHHBIE XPAIIEBBIMI KO/bLIAMI.

1) Bponxu

w
°

Vcnonp3ys pasnuyHbli NOAPYYHBIl MaTepuan (Konby MiIm cocyf, pe3sMHOBYIO TPyoO-
KY), CKOHCTPYMPYIl MOR€/b A1 AeMOHCTPALMH IPOIecca ABIXaHIA.

|-l>

J13BecTHO, 4TO hOopMa M pasMepbl HOCA Y JIOEI OT/IMYAIOTCS Pa3HOOOpasyeM: HOC MOXKET
OBITh MaTTeHBKIM U OOJIBIINM, Y3KUM ¥ LIMPOKVIM, KYPHOCHIM ¥ € TOPOIMHKOIL.
® Kak ThI yMaelb, KaKOil HOC XOpOLIO ObI MMETh )KUTE/IAM CeBEePHBIX CTPAH ¥ I0OYeMY?

8]
°

Hamumy 3amerky Ha 1/2 crpaHuIbl, B KOTOPOM OOBACHM, IOYeMy IpaBUIbHEe Jbl-
IIaTh HOCOM, a He PTOM.
OsarmaBb 3aMeTKy.

|0~

CoBeT MeCTHOTO IIyO/IMYHOTO YIIPAB/IEHNS TBOETO HACEIEHHOTO IIYHKTa 00BSIBII KOHKYPC
Ha Ty4unii IPOeKT M0 yMEHbIIEHUIO 3aTPsA3HEeHN BO3TyXa.
® Kakoii IpoeKT TbI IIPeACTaBMIIb /I YIACTIA B KOHKypce?

“109




6 3 BHaqune IIATAHUA U ¢ [InmeBapenne © PanuoH nuTaHusa
s AbIXaHHUS ¢ Ipixanue

B mporecce MeTabonmama 0cobast ponb OTBOFUTCS HUIIEBAPUTENBHOI 1 JbIXa-

TEJIbHOI cucTeMaM. [luieBapuTenbHas CucTeMa obecreyrBaeT OpraHn3M Heo0Xo-

IVIMBIMU TIATATeIbHBIMU BeIeCTBAMM, a JIbIXaTelbHAsE — KUCIOPOLOM IS paciie-
wieHns (OKMCTIeHNs) CIOKHBIX BelecTs (puc. 42).

Takum obpaszom, mume-
BapeHue U JbIXaHNe — 3TO AKTUBHOCTDb OPTAHU3MA

iBa KIIOYEBBIX IMPOLECCa,  KUCIOPO[ A
KOTOpBbIe IIPOTEKAIT OJfHO-

BPeMEHHO 1 TIapajIeNIbHO U
obecreynBaOT OPraHN3M He-
0OXOfIVIMBIMY  ITUTATE/TbHBI- InmeBapuTeNbHAA
MI BeIeCTBaMU I SHEPIUEIL. cucremMa
KonmuectBo u KadecTBO

MUTaHuA HOKHO cooTBer- HPOJYKTBIIIMTAHNA
CTBOBAaTb COCTOSHMIO opra- 't S3MACCHHAAB HIX
HU3MA 1 o6pa3y scusHm. Co- SHEPIMs HEITEPEBAPEHHBIE OCTATKI

(yrpaueHHas sHepriLs)
BOKYIHOCTb  IMTaTeTbHbBIX

POCT u coxpaHeHHas
B OpraHyusMe SHeprus

BEIIECTB, YCBOCHHDIX B T€UC- Py, 42, 3HayeHNe MIIIEBAPNTENBHOI I HBIXATEMBHOI CHCTEM
HIJe OJJHOTO JJHA, COCTABIIAET JU1S OpraHM3Ma YenoBeKa

panmon mutaHus. OH Jon-

KeH MOKPBITD BCe 9HEPreTnyecKie 3aTpaThl OpraHu3Ma, HO He ObITb 130bITOUYHbIM.

Bce opraHmueckye BellecTBa, IpefCTaBlIeHHble B IPOAYKTAX HMUTAHV, B OpraHuU3Me
OKICIIAIOTCS WIN PAaCIleIlIAITCS, BbIIe/AA ONpefie/IeHHOEe KOMIeCTBO SHEPTHINL.

Benku, 0CHOBHOI CTPOUTENIBHBI MaTepHa KIE€TOK M TKaHEl OpraHu3Ma, IIpy paclierie-
HMJ BBIJIE/IAIOT HeOO/bIIOe KommuecTBO aHepruu. Hambomnee 6oraTbiMy MCTOYHMKAMY Me-
XaHIYECKOIl 9HEPTMN SABJIAIOTCA YITIEBOADL, B TO BpeMsA KaK JMUIU/BI (KUPBI) IPefCTaB/IAT
co00JI OT/IMYHBI UCTOUHMK TeIUta. 3Has 9TO, MOXXHO OOBSICHUTD, TTOYEMY XKUTEIN apKTH-
YeCKMX PErMOHOB B XOJOHOE BpeMs Tofja YHOTPeO/IAIOT KUP TIONEHel, a XXUTeI yMepeH-
HBIX IIVPOT I€TOM COKPAIIAIOT B CBOEM PALlIOHE KOMIITIECTBO KMPHO IIVIIN U MICIIONb3YIOT
6orplite pacTUTeNbHON NI (HPYKTOB 1 OBOLIEIT).

[InTanne KOMKHO OBITH COATAHCUPOBAHHBIM KOJMYECTBEHHO (YMCIO IPYEMOB MY B
JieHb ¥ KO/MMYeCTBO ININN) 1 KaYeCTBEHHO (COCTaB ¥ Ka4ecTBO IPOAYKTOB muTaHus). Pa-
IIVIOH IIUTAaHUs pa3pabaTbIiBaeTCs C YYeTOM BO3pAcTa, IO/, COCTOSHMA 3[0POBbs, 0Opasa
JKVM3HY, BUJQ IeATeTbHOCTH U T. J.

B paumoHne pacryuero opraHuaMa HOAPOCTKA JODKHO ObITh MHOTO G€/IKOB, a JIIOfSIM II0-
KIJIOTO BO3pacTa peKOMEHyeTCsl AyeTa, 6oraTas MOIOYHBIMM IPOAYKTaMI, CBEKVIMY OBO-
mamu 1 GppyKTamimL.

HepaunonanpHOe N30bITOYHOE MUTAHVE MOXKET IPUBECT K Pa3/IMIHbIM HAPYLICHNAM Me-
Tab0/MM3Ma, HallpUMep: OXKMPEHNIO, CAXaPHOMY MabeTy, aTepOoCK/IepPO3y U APYIUM OOTIe3HAM.
C mpyroil CTOPOHBI, HEMIOJTHOLIEHHOE MJIV HelOCTATOYHOE NUTAHMe MOXET CTaTh IIPUYIHON
HOTepY Beca, HapyLUIeHWUIT pOCTa U PasBUTIA, IPELPACIIONOKEHHOCTI K Pa3MYHbIM 3a007e-
BaHMAM. YacTo HelpaBUIbHOE NUTaHMe IPUBOANT K HEOCTATKY B OpraHM3Me BUTAMIHOB I
MIUHepa/IbHBIX COJIEN, YTO CEPbe3HO HapyIIaeT MeTaboMN3M YeNoBeKa.
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YCTaHOB/IEHO, YTO KOHOUUUOHUPOBAHHDITL 6030YX CHYKAaeT PabOTOCIOCOOHOCTD
YyelloBeKa, a MHOIAA MOXeT IPMBOAUTD U K COCTOAHMIO fienpeccun. Kpome Toro,
IIpJ MCIIO/Ib30BAHIM KOHAMIIVOHEPA BO3PACTAET PUCK MPOCTYAHBIX 3ab0IeBaHMIL,
peBMary3Ma U 60JIe3Hell CepieaHO-COCYANCTOI cucTeMbl. CrennanucTbl 00bACHIIOT
9TO TeM, YTO B KOHJVI[MOHNPOBAHHOM BO3[yXe OTCYTCTBYIOT IOHBI 1 O30H.

-

Hepem/mm TEKCT U 3alI0THN B HEM NIPOMYCKH.

YI7IeBofbI COCTABIAIT OOJBIIYIO YaCTh MOTPEOIAEMbIX HAMU MUTATE/NIbHBIX BelllecTB. B
opranmame oHM [ [ [ [ [ [ [ [ [ [ [ [ | c obpasosarumem [ [ [ [ [ [ [ |. Taxum 06-
pasom, yrmesopbt asmmorca [ [ [ [ [ [ [T [ [ [ T[] CITTTTTTTTTI
UTpas BaXHYIO pofib B fieATenbHOCTH [ | [ [ [ [ [ | 4enoBeka. JIMOMAbl TakKe SABAIOTCA
[T T T T T[] BseuecrBamu, ABnAACh OTINYHBIM UCTOYHMKOM [ | | [ [ [ [ [ |sHeprum.
J136bITOK TUIINJIOB B OpraHu3Me OTK/IafbiBaeTcsa B Buae[ | | | |. benku npeobnapaior B Ha-

meM oprauuame. Oum obecieunBator [ [ [ [ [ [ [ [ [ Ju[ [ [ [T T[T TTTTTT]
[T TTTT Jxnerok, mostoMmy mx HazpiBaoT[ | | | [ [ [ [ [ | | | |marepuanoM opra-
HIU3Ma.

2 ® OtMerh B€IIIECTBA, KOTOPbIE TO/I’KHbBI npe06)1a1[aTb B palllIOHE B 3aBYICIMOCTH OT yKa-

3aHHBIX ()AKTOPOB.
Xore6 CnuBoyHOe
Haspanne MaKapoHHbIE Kom6aca Macio Monoko | MopkxoBs
IpOAyKTa Msxf)enml Sita Opexn TBopor | SI6moxn
DaxTopbI . Monoxo (ITopconneunoe| Kedpup | Tomarsr
P MaciIo
[TonmxeHHas TeMIepaTypa
IToBbiIeHHas TeMIepaTypa
Dusnyeckas Harpyska
Mornopoit Bo3pact
3pernblii BO3pacT
CyTO4HBIIT 06beM KICIIO- CyTo4YHOE KONMYECTBO
3 ® Havepru B pa6o- poza (B 1), HeOOXOAMMBII KKaJI, HeOOX0oIMMoe
4eli TeTpajy aHa- MY>K4MHE BECOM 75 KT MY>K4MHE BECOM 75 KT
JIOTUYHYIO CXeMYy. v v
® Hammmy HaIPOTHB | ;omsKenHas HOHIDKEHHAs!
OyKB a, 6 1 6 BUJIbI aKTUBHOCTb a z0-20  AKTMBHOCTD
eATeTbHOCTH, CO-
A > CcpenHss cpenHss
OTBETCTBYIOLMIE AKTUBHOCTL " 6 2700-3200  AKTMBHOCTD
HOTpeOIeHNIo KIc-
JIODONA 1 IIDOIVK- HOBBIIIEHHAs
PoR POy HOBBIIEHHAA (), B———————— | 3300-4400 AKTUBHOCTb
TOB IMTAHIA. AKTUBHOCTD
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4 . PaccmoTpu puarpammy crnpaBa. O6bsacHM,
MoYeMy PpasINMyHble OPraHbBI IOTPeOIAIOT
PpasHoe KOMIIYeCTBO KICIOPOJa.

MBI bI
B IIOKO€

5_0 Hamyumy pedepar Ha OfHY CTpaHMIy O HapylIeHMAX MeTafonu3Ma 4YelOBeKa B
pe3ynbrate HepauyonanbHoro muranus. IIpu moproroBke pedepara ommpaiicst Ha
CTIeRyIOIMII IIaH:

a) Ha3BaHMe 60Ie3HM U ee KPAaTKOe OMIICaHIIe; B) CIIOCOOBI Te4eH st 00Ie3HII;
6) mIpMYMHBI BOSHUKHOBEHSI 00/IE3HI; r) npoduraKkTuka 6omesHim.

6 ® PaspaboTail IIs1 KaKIOT0 YIEHa TBOEIl CEMbI MEHIO HA O[{VH [I€Hb.

r ¢ Turnena  © PaccTpoiicTBO KemymKa
HMIrH€Ha ITHTAHHA NUTaHUA  ° BomesHu nmimeBapeHus
TUTVUEHA IINTAHUA
CobnrofgeHye NpaBuI MUTAHNA Heco6mopenne npaBun muTaHus
Puc. 43
uw

TurneHa MUTaAHNSA 3aK/TIOYAETCS B CTPOTOM COOMIONEHNI TIPaBIUJI PALiYOHAIbHO-

T MUTAHsA, CIIOCOOCTBYIOLIErO MOALEPYKAHIIO 3[[0POBbSI MNIIeBAPUTENIBHOI CUCTe-

MBI ¥ OpraHusMma B 1enioM (puc. 43). HopmanbHoe muiiieBapeHne 3aBUCUT OT LIeIOTO psifia

¢daxTopoB. Bo-mepBbIX, Ba)XHO COOIONATh MpaBuIa TUTMEHbl 3y0OB U IOALEP)KUBATD UX B

XOpOLIeM COCTOSHUN. ITO CIIOCOOCTBYET 3P PeKTUBHOMY IepeXKeBbIBAHMIO 1 M3MeTbYEHIIO

. Kpome Toro, mepexxeBbIBaTh ML CIefyeT He CIIella /s TOT0, YTOOBI A IepeMe-
1I1a/IaCh PABHOMEPHO CO C/IIOHOII 10 00pa3oBaHiisl OfHOPOFHOI MACCHL.

A
112 ™




IIpomyKTbl MUTaHMA JO/DKHBI OBITh CBEXKMMM, BKYCHBIMM, aPOMATHBIMM ¥ KPacuBo II0-
JAHHBIMI Ha CTOL. DTO BXXHO I CO3JaHNA IIPUATHON aTMOC(epbl BO BpeMs IIpueMa I
U MIOBBbILIEHNA anmeTuTa. Bo BpeMs u cpasy mocie efibl He PeKOMEH/IyeTCs UTh BORY WK
VIHbIE HaIlUTKM C TeM, YTOOBI He YMEHbIINTh aKTUBHOCTD MIIEBAPUTETbHBIX COKOB. Upes-
BbIYAITHO OTPULIATENbHO CKA3bIBAIOTCA HA MNILEeBAPEHNI TaKlie BpeHble IPUBBIUKY, KaK KY-
peHe ¥ ynoTpeb/eHne amKoroi.

XopomIo M1TaTbcsA B OFHO U TO )K€ BPeMs C Pery/LAPHBIM COOMIOfieHMeM OIpeie/IeHHBIX
HepephIBOB MeXAy IpreMaMu . KonmudectBo nmorpe6iseMoit NI He JODKHO ObITh
U30BITOYHBIM, TaK KaK IlepeefiaHyie IPYBOANT K PacCIINPEHIIO XeTyAKa, COPOBOXKIAIOIeeCs
00/mAMM, pacCTPOIICTBAMM, apeeii 1 pBOTOIL. BakHbBIM paKTOPOM HOPMAIbHOTO COCTOS-
HIA NNIIEBAPUTEIBHOTO TPAKTA AB/IAETCA IPefOTBPallieHNe 3alI0POB, KOTOPbIe IPUBOJAT K
06IeMy OTpaB/IeHNIO HAllero opranusMa. s npoduIakTuKy 3aopoB MeXAy IpyeMaMy
NI CIEYeT AT BOAY, YTO CIIOCOOCTBYET Ty4dIleMy INIeBapeHIIO Y BBIBEJCHUIO Hellepe-
BapEHHbIX OCTATKOB IMIIN.

He pexoMenpyercs Bo BpeMs IpyeMa NUIIY YUTATh UM CMOTPETDb TeJIeBU3VOHHbIE Iiepe-
Haym.

310poBO€E ¥ YMEPEHHOE MUTaHKe ABJIAETCA 3a/I0TOM XOPOIIEro numesapenus. g Toro
4TOOBI He IlepeefiaTh, CIefyil IPOCTOMY IPaBIUTy — He CIella ¥ TIJATEIbHO IepeXXeBbIBall
HMIY.

[¥IMHaCTHKA [/Is1 TPYILIIBI MBILIL] )KMBOTA 1 fyadparmel (OPIOLIHOI Ipecc), HapsiAy ¢ yIo-
TpebneHneM 60raThIX KJIeTYaTKOI IPOAYKTOB MUTAHMA, CIOCOOCTBYET X0Opoleil paboTe K-
IIeYHMKA I BbIBeleHUIO HellepeBaPEeHHBIX OCTaTKOB MMM,

[lepeenanue, ynorpe6neHne IpOAYKTOB MUTAHNA C MCTEKIINM CPOKOM TOHOCTH, O4eHb
rops4eli MM XOJIOHO, XUPHOI U TPYHO YCBOAEMOI MUY — BCE 9TO IPUBOJUT K pac-
CTPOIICTBAM XeTyAKa, KOTOpble TPOSABIAITCA 00/MbI0 B 00IACTU XKeTyfiKa M KMUIIEYHUKA,
Auapeeii MM 3alI0paMyl, MHOT/Ia COTTPOBOK/AIOIMMICS OBBIIIEHNEM TeMIIepaTypbl. B aToM
CITy4ae peKOMEHIYIOTCS TeIUIble KOMIIPeCChl Ha 00/1acThb JKMBOTA, OOMIbHOE IUThE, /erKas
[iVieTa: OBOLIHOI CYII, IpeYHeBas Kallla-pa3MasHsA Ha BOJie, KUCenb 1 Ap. B 6osee Tskenbix
C/Iy4asx ClefyeT IPOBECTU IPOMBIBAHNE KEMyAKa, IPUHATb Ta0MeTKM aKTUBMPOBAHHOTO
yrIs u3 pacyera 1 Tab. Ha 1 KT Beca U HelpeMeHHO 00paTUThCA K Bpauy BO M30exaHme TsoKe-
JIBIX MH(EKI[MOHHBIX 3a00/IeBAHMII CO CXOXKell CUMITOMATHUKOIL.

HecobmiopieHyie IpaByJI TUTMEHbI MUTAHUA MOYXKET IIPUBECTY B CePbe3HBIM 00/Ie3HAM IHN-
IeBapeHNs, HallpyMep: TaCTPUTY, A3Be JKeNyfiKa U IBeHAILaTUIIePCTHO KUIIKM, KOMUTAM,
XONELUCTUTY U JIp.

OpyKTbl, 0CO6EHHO A6710KU (3aTIeIeHHbIE U B BUJIE TIIOPe) 00/a/lAtoT TeYeOHbIMU | -
CBOJICTBAMM, UX TIPUMEHSIOT [/Is JIeYeHNsI KOJIUTOB ¥ SHTEPOKOMNTOB (MOpaKeHMe
KUIIEYHNKA), 0COOEHHO B IETCKOM BO3pacTe.

HCPCIII/II].[I/I IIPpEIO’KEHNUA B TETPafb, BIIIICaB IPONMYLI€HHbIE CTTOBA.

Bo BpeMs efibl He pEKOMEHAYETCH ... 1 ... .

[Tuiry HeOOXOAVMO TIIATENBHO ... [ ... €€ CTIOHOIL.

Heo6xopmmo nsberaTs mepeefanns s TOTO, YTOOBI ... He PACIIMPSTICH.
Armocdepa 3a cTOTIOM BO BpeMsi efIbl TO/DKHA OBITH ... .
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2 ¢ JlomeHsit MecTaMmu 6YKBI)I B CI0Bax 13 KOMOHKU b Tak, YTOOBI mony4YuThb CIO0Ba,

CBsI3aHHBIE C TEMOJI O MUTAHNH.
¢ 3anmumu B TETpaxb MOTYIYE€HHbIE CTOBA B COOTBETCTBUM C KTIETKAMU M3 KOTOHKI A.

® Ecmm TBI MpaBIUIbHO BBINMOIHWI 3aJaHVe, HAYa/IbHbIC 6YKBI)I CIIOB M3 KOMOHKM A

COCTAaBAT Ha3BaHUE 0]1H0]7[ u3 0onesHein l'lI/[]J.[eBapI/lTeleHOf/I CHICTEMBbI.

A

b

rjofu|Eu|H[K|C|E]

ylnfnx[E]pKo]

(jujplofr|a[s|u[H|[E[P|O|M]

[uja[u|pfo|H]

[ClE[B|P[A|E[H|[M|E[H]|

[claju|xfujug|T[o[K|u|H]|

DK|E|B | |H]E[bl|V[E|H]|

3 © Ha ochosanmu MpUBeJeHHOI HIDKe MH(POpManuy IPOKOMMEHTHUPYII BIMAHNE HEKO-
TOPBIX KOMIIOHEHTOB IIPOAYKTOB IINTAHMNA Ha 3T0POBbe YeT0BEKa.

DBonbIIMHCTBO TPOAYKTOB MUTAHUA COJiep)KaT BelllecTBa, YIydllalioliye UX BKYCOBbIE
KauecTBa U IIBET, a TAaKXe KOHCEPBAHTHI /I VX JUIMTEIBHOTO XpaHEeHMA. DTM BellecTBa
Ha3bIBAIOTCS numesvimy 0006aexamu. COITTaCHO MEXEYHAPOFHON KIACCUPUKALMY OHU

0003HAYAIOTCA Ha STYKETKAX CIIEAYIOIIM 00pasoM:

E100 - E199 - xpacurenu;

E200 - E299 - xoHcepBaHThI;

E300 - E321 - aHTMOKCUTAHTHL;

E322 - E499 - smynbraTopsl,
CTabUIM3aTopsl,
3aTyCTUTENN;

E500 - E585 — KUC/IOTHI U LET0YIL;

E620 - E637 — KOppeKTOpbI BKyCa;

E900 - E914 - BemtecTBa, npupamomiye 61eck;
E920 - E928 - orbemmBaren;

E941 - E948 - ra3006pasHble KOHCEPBAHTI;
E950 - E977 - mopcnactuTeny;

E999 - E1520 - yBna>xHuUTENN, pacTUTEbHbIE

JKeBaTe/IbHbIe BEIeCTBa,
CTabMIN3aTOPBL, (PAKTOPBI POCTa I
BA3KOCTH.

MHorue 13 3TVX BeIeCTB, IPUCYTCTBYA B IPOAYKTAX MUTAHUA B OONBIINX KOMMYECTBAX,
IOJAB/AI0T BCAchIBaHME HEKOTODPBIX IMTATENbHBIX BEIIECTB, MOIYT BbI3BAaTh a/IEPIUIO,
00pasoBaHIe 3B, @ TAKKe YBEIMUMBAIOT PUCK 00Pa30BaHIA PAKOBBIX OIIyXOJIEI.

@ Chipsuri din cartofi cu gust de smintini
si marar.

€@ Ingrediente: Cartofi, ulei de floarea soare-
1ui 33%, zer pudra, faina de orez i de giu,
sare, zahar, pudra de smintina 0.1%, lac-
tozd, gluten, condimente (mdrar, patrun-
jel), acidifiant: acid citric; arome naturale.

BAUTURA RACORITOARE

»LETTO QUINICE & PEAR”
Ingrediente: apd tratata de izvor, zahar, sucuri de
mir (3,3%) si struguri (0,7%); bioxid de carbon ali-
mentat >5 g/l; aroma naturald ,Gutuie” si identic
naturald "; acidifiant: acid citric; substantd su-
port: E1520; conservant: benzoat de sodiu. Valoarea
energetica - 38 kcal/cm’. Valoarea nutritiva: zahar
total - 10,1g/100 cm®. A se pastra la loc ferit de acti-
unea directa a razelor solare, la temperatura 0°-20°C.
Termen de valabilitate - 180 zile. Data fabricarii si
data limitd de consum sunt indicate pe ambalaj. Am-
balaj de unica folosintd. Se consuma rece. Produsul
corespunde SM 265.
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ITpoananusupyii puc. 43 (c. 112).
Vkaxu, 4ro mocuegyer B CIyyae PalMiOHAIbHOTO NMUTAHMA U 4eM 4YpeBaro HeIpa-
BIUIbHOE MNUTAHNE.

|-b

|U'l
[ J

CocTaBb CIMCOK (PU3NIECKMX YIPAKHEHMUIT, CIIOCOOCTBYIOMMX 6/IaT0TBOPHOMY (PYHK-
IMOHNPOBAHUIO XKeTyIKa M KNIIeTHNKA.

TBoit 6pat GbUT IPUITIALIEH HA IPAa3AHOBAHNE JHS POXKIEHNA K CBOEMY OJHOKITACCHMUKY.
Korpa oH BepHyICs, U0 €ro ObUIO 671eAHBIM, €r0 TOLIHIIO, 6eCIIoOKoWIM 6071 B 00/1aCTI
KMBOTA.

Hamuum Bo3sMO>KHbIe IPIYMHBI HefOMOTaHMsA Gpara.

YKaXut TBOM JIeiICTBYSA N0 OKA3aHMIO eMy IIePBOii TOMOIIIL.

|0~

o [urmena ObIXaHUA L4 MCKYCCTBCHHOC

* Voymbe (achukcusa) pIxaHue Fnrneﬂa AbIXaHHsA

IurmeHa AbIXaHMA — BaKHBIM 37IeMEHT HOPMATIbHON PabOoTHI AbIXaTeTbHOMN
cuctemsl. [l 3T0pOBbS 4eNOBEKA BaKHO, YTOODI OH [bILIAT YMCTBIM, CBOOOHBIM
OT BpefIHBIX IIpUMecCeli, Fa30B U IaTOTeHOB BO3AYXoM. KpoMe TOro, BAjbIXaeMblil HAMU BO3-
IyX JIOJDKEH MIMETDb ONTMMAJIbHOE COfiepKaHNe KIUCTIOPOfia, YITIEKMC/IOTO Ia3a M IapoB BO-
npl. CrieflyeT IOMHUTD, YTO B IOMeIIeHNH, I7je MHOTO JIF0fiell, KOMMYeCTBO KIC/IOPOJa Pe3Ko
YMeHbIIIaeTCs, a COfiep)KaHye JIETYYNUX BellecTB, BCAENCTBME MCIAPEHNI, YBeIMYMBAETCA.
YenoBeKy CTaHOBUTCS TPYLHO JbIIIATD, @ MHOIZA HAOMIOAIOTCA TOTOBOKPY)KEHME 1 TOLIHO-
Ta. [l/IMTenpHOE pebbIBaHNe B 3aKPHITOM U HEIIPOBETPYBAEMOM IIOMEICHUN OTPULIATEIBHO
CKa3bIBaeTCsA Ha 3[I0pPOBbe UeTI0BEKa, a IOCTOSHHOE HAX0XK/IeHMe B TAKOM IIOMEIIEeHNI MOXKET
CTaTb IPMYMHOI Pa3BUTHA aHeMUN 1 ocabneHns opranusma. [lostomy ciemyer cobmozath
04eHb IIPOCTOE MPABMIO — NEPUOANIECKN IIPOBETPUBATD IIOMEIEHNE.

OTpuiaTenbHoe BIMAHME Ha OPTaHU3M 4Yel0BEKa OKa3bIBAIOT TaK)XKe TOKCHMYHbBIE Ia3bl,
KOTOpbIe MOTYT IIPUCYTCTBOBAThb B Bo3ayxe. Hamboree OmacHbIM 13 HUX SABJIAITCA OKCUJ
YIJIepOfia, VIV YTapHBIN ra3. Y TedKa 9TOro ra3a BhI3bIBaeT aC(PUKCHIO — COCTOSAHME YAYIIbA,
YTO MOXKET IPUBECTH K CMEPTENbHOMY
ncxony. MexaHusM JeiicTBUA YyTapHO-

IO rasa SaK/OYAeTCA B CIEAYIOMEM: O | paccrerpyts
IIPOHMKAET B KPOBb M CBA3BIBAETCA C BOPOT.

reMOIIOOVHOM, BBITECHSS KMUCTOPOZ. \

3akaTh HOC C 1€/IbIO
TIIPENATCTBUA BBITOXA.

YrapHblit ra3 o6pasyeTcs Ipy Hemosu-
HOM CTOpaHMM OPTaHMYECKMX BELIECTB
U YIJIA B IlevaX, IpY MONb30BaHNN He- ———JlanioHbi0
VICTIPAaBHBIMU Ta30BBIMU IUIUTAMU U ‘ TIOJITeP/KIMBaTh
OTOIUTENTbHBIMY KOT/IaMu 1 T. 1. Oco-
0yl0 ONACHOCTb IIPEACTAB/IAET TOT
(axT, YTO yrapHBIV ra3 He IMeeT IjBeTa
U 3amaxa.

Pyxoii nopgepxuBarhb TO/OBY.
IIEI0 TIOCTPAZIaBIIeTO.

Puc. 44. TlepBas noMoIb pu yAyLIbe

y |
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OtpaBiieHne yrapHBIM Ta30M NPOSAB/IAETCA TAaKMMM CHMIITOMaMU, KaK TOJIOBHAas 0OJb,
HIOTeMHEHIe B [71a3aX I IIIyM B yIIIaX, TOJIOBOKPY>KeHe, 00111ast cTaboCTb U IOTepst CO3HAHVIA.
B ciy4ae oTpaB/IeHys yrapHbIM ra30M IIOCTPa/IaBIIEro HeMeJJICHHO BBIHOCAT Ha CBEXIIT BO3-
IyX, TIPUK/IA/IbIBAIOT XOONHbIE KOMIIPECCHI M CPOYHO JJOCTABILAIOT B MEIVIIVHCKOE YUPEXK-
JieHMe.

CocrosHMe yaymbs (acGuKCU) MOXKET BOSHUKHYTb U KaK Pe3y/IbTaT BO3IENCTBUA He-
O/1aronpyATHBIX (aKTOPOB: MeXaHNYeCKVX (TOIafjaHye VMHOPOLHBIX IIPEMEeTOB, BK/II0Yas
BOZ[y MWV VIHYIO XUAKOCTDb, B HOC, HOCOIVIOTKY VIV TPaxelo); XMMIIECKUX (pas3pesKeHHBII
BO3J[yX; TOKCUYHBIE I'a3bl, BK/II0Yas BBIXJIOMHBIE); (PU3MONIOTMIECKNX (OCTAHOBKA JbIXaHVIA
IpY MOPKEHUM S/eKTPUYECKMM TOKOM, HelpodecCHOHA/IbHO IPOBeleHHas aHeCTesus,
CUJIBHBII CTPeCC ¥ Ap.), 6M0IOrnyecKux (maToreHHble MUKPOObI, BBI3bIBAOLIVE THEBMOHIMIIO,
TyOepKy/ies, OpPOHXUTBI, PUHNTDL, TAPUHIUTHL 1 T. i.).

[lepBas momompb npu yayube (acdukcyun) BKIoyaeT B cebs iBa 9Tama: yCTpaHeHMe 1o-
Bpexzaomero ¢paxropa (pakropa, BbI3BaBILIET0 aCMKCUIO), U IIPOBEeHNE ICKYCCTBEHHO-
ro ApIxaHus (puc. 44).

Jl7151 HOpMa/IbHOU PabOTHI IBIXATETbHOI CYICTEMBI BaYKHO CIIOBATh CIEAYIOVM IIPaBM-
mam:

— [IbILIIATH HOCOM, a He PTOM;

- n30eraThb MOJIOXKEHMII TeJIa, IPUBOJSALINX K CAABIMBAHUIO IPYIHOI KITKN;

— BBIIIOJTHATD (pU3NMYECKIe YIIPKHEHNsA, CIOCOOCTBYIOLINE YBeINYEHNI0 00beMY IPYSHOI

KJIETKM U JIBIXaTe/TbHOI CIIOCOOHOCTI;
— 3aHMMATbCS AbIXaTeTbHON T'YIMHACTHKONL;
- Jame ObIBaTb Ha CBEXXEM BO3JIyXe.

B MII EHOHP A

OX b P OHMMU T A
ITpounrait mo Bep;m(a)m ¥ TOpH3OHTAIH B ETPVY AJIY E 3
Ha3BaHUA IIecTH Oo/e3Heil MbIXaTeTbHOII alxlole lElul It | Tln
CHCTeMBI.

Ip I omy IIcCc H A

CP MA K MW O3 VY E

2 o Pemus VHTETPaMMy, Tbl NPOYTEMIb IO BEepPTHKAAM Ha3BaHMe MATONOTIMYECKOTro
COCTOSIHM OPTAHM3Ma B pe3y/IbTaTe HECYACTHOTO CTydasl.

1. Tun pgpIxaHuA, KOTOPBIN He/NaioT

1 | | | | | | | | | | PV OCTAaHOBKE JbIXaHMIsL.
2. Yro sarpssuser aTtmocdepy,
2 B pesylbTaTe OTCYTCTBUS Ha
3 | | ¢babpukax 1 3aBOFAX OUYMCTHBIX
4 COOpYXKeHuI1?
5 | | 3. BpepHast mpyBBIUKa, IPYBO/SILAS
6 L] || K 326071€BaHMIO TIETKNX.

4. OIMH U3 CUMIITOMOB 3a6071eBaHNA
OPTAaHOB JbIXaHUA.

5. Kaxk elrje Ha3bhIBalOT OKCU/?

6. Bocnanenme nerkux.

3 ® PagpaboTaif IUIaH MepONPUATHI IO OKA3aHIIO NIePBOIT IOMOIIY B CITyYae U3
VMHTETpaMMBbl IIpefbIAyIIero 3afaHus:.

A
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4 o Ommums TeTPajy, ONMPasACh Ha MH(POPMALVIO U3 NPeCTABIEHHOI HIDKe TaOINIbI:

a) BINAHNE KYPEHVA HA TbIXaTEIbHYIO CUCTEMY;

6) BINAHNE KYPEHNA Ha paCTYIIII/II‘;I OpraHu3M INoJApoOCTKa, KOT OprI‘;I KYpUT OKOJIO IIOTTyTOa.

OTle.IaTeJII:HOC BINAHNE KYPEHMA

KPaTKOBPEMEHHOE

JOITOBPEMEHHOE

2. Kamernp.

3. HenpuaTHbII1 3amax uso pra.
4. VIndexunm poToBoit MOTOCTH.
5. Hapyuenne 060HAHMA.

6. JKenTble nATHa Ha 3y6ax.

JbIXaTE/IbHbIX HyTeI?[.

1. [lopaxenne cnusnucron ry6, A3bIKA, TOPTaHU U T. [,

7. CHIDKeHMe CONPOTMB/IAEMOCTM OpraHu3Ma K MHQEKIMAM

1. Pax yerkux.

2. Pax nmumeBopa.

3. Pax roprann.

4. Ceppie4HO-COCYMCTDIE
3abomeBaHms.

5. SI3BBI IMII€BAPUTENBHBIX
OpraHOB.

6. IMpusema IerKuX.

7. XpoHM4ecKuit GpOHXNT.

5. Crpynnupyii c1oBa u3 npefCTaBIeHHOTO
CIIpaBa CIICKa 110 mapam.
® VKa)Ku KpuTepuy KIaccupuKammm.

baxTepu, IIbIIb, OKCUT, YIIEPOJa,
MeJIKVIe YaCTHIIbI, BYPYCH,
IMOKCH]L YTTIepOfia.

6 B pesynbTaTe TeXHMYeCKUX HeNONAJOK HOYBIO IIPOM3OLIIA HeOOJIbIIAs yTedka Tasa.
YTpoM Tbl TOYYBCTBOBAJI TOTIOBHYIO OOJIb I JIETKOE TOIOBOKPY)KEHIE.
® Kakumu 6yayT TBOM [IeiiCTBYA, ¥ YTO THI PENNIPUMEIIH?

* KpoBeHocnaa  ° Kammwmnapsi
cucrema ° bonpmoit Kpyr

Oco6ennocTu

* Ceppue KPOBOOGpaIeHIA KPOBEHOCHOH CHCTEMBI

° Aprepun ° Manblii Kpyr
* Bensr KpOBOOGpanieHysa

KpoBb sIB/IsI€TCS €MHCTBEHHBIM TIPU-

MEepPOM >KUJIKOJT TKAaHU B OPTaHM3Me YeJI0-

Beka. OHa COCTONT 13 TI/Ta3Mbl (JKMIKOCTI SKEITO-

ro 1BeTa) U (GOPMEHHBIX I/IEMEHTOB: IPUTPOLY-
TOB, JICIIKOLIUTOB, TPOMOOLTOB (puc. 45 a).

Braropgapst cBouM 0COOEHHOCTSIM KPOBb BBI-
HOJIHSAET B OpTaHu3Me 4Ye/loBeKa Psf >KM3HEHHO
BaXHBIX QYHKIMIL.

Spumpoyumul (KpacHbIe KPOBSHBIE Te/blIA) —
caMble MHOTOYVCIEHHbIE 113 (POPMEHHBIX 3/IeMeH-
T0B KpoBu. OHM JIMIIEHBI sAfjpa ¥ UMET Gopmy
IBOSIKOBOTHYTBIX JIMCKOB. B apurpormrax copep-
JKUTCSI O4€Hb BAXKHBIIT OETOK — TeMOITIO0MH, KO-

YEAOBEKaA

OPpUTPOLUTDI JleltKoLMThI

[Trasma TpombouuTsl

Puc. 45a. Cocras KpoBu

TOprf/l CBA3BIBAETCA C KMCJIOPOJIOM U IIEPEHOCUT €TI0 13 JIETKNUX B pa3Hbl€ YaCTU OpraHMU3Ma.

y |
<117




OTzaB KUCIOPOH, TeMOIIOOVH CBA3BIBAETCA B TKAHAX C YIIEKVCIIBIM Ta30M U IEPEHOCUT
€T0 K JIETKVM JIJIs1 BbIBE€HM 3 OpraHM3Ma.

Jleiikoyumot (Genble KPOBSIHbIE TeNblia) OeCIBETHBI ¥ MMEIOT SIPO PasIMIHO GOPMBIL.
OHu urparT nepBOCTENEHHYI0 PO/Ib B MIMMYHUTETE Y€0BEKa, 3alljiiasd Halll OPraHU3M OT
HPOHMKIIVX B HETO IIATOTeHHBIX OAKTepuil U BUPYCOB.

Tpomboyumupt (KpOBsIHBIE TUIACTUHKM) TIPEACTABIAIT c060il GparMeHThbl KIIeTOK KPOBK
TEMHO-KPACHOTO 1]BeTa HEeNPaBUIbHON (popMbl. OHM y4aCTBYIOT B IIPOLIECCaX CBEPTBIBAHNA
KpOBU IIPY TIOPAKEHNUN COCYIOB U IPENOTBPAIIAOT OOIbIIIE IOTepU KPOBHL.

OcHoBHasA (yHKIVA ITa3Mbl KPOBYU 3aK/IIOYAETCSA B TPAHCIIOPTE PA3TNYHBIX BEIECTB.
CrnenyeT OTMETUTD, YTO B IIa3Me PACTBOPEHO ¥ TPAHCIOPTUPYETCA 110 OpraHmsMy Oornee
100 pasnMyHBIX BelleCTB. ITO MUTATEIbHbIE BELlECTBA U MIHEPAJIbHbIE COMY, KUCTIOPOJ U
TOPMOHBI, YITIEKMC/IBII Ta3 ¥ IIPOAYKThI pacnaja, 6e/IKy ¥ MHOTO PYIUX HeOOXONMMBIX Op-
TaHNU3MY BelllecTB.

Takum 06pasom, ImaBHasA pomb KPOBM — TPAHCIOPTMPOBKA BEIIECTB: K K/IETKaM Ilepe-
HOCATCA KUCTIOPOJ, ¥ HeOOXOAMMBIe I VX KU3HEMeATeIbHOCTY IIUTATeIbHble BEIeCTBa, a
OT KJIETOK C KPOBbIO «OTIPAB/LAIOTCA» IPOAYKTHL paclazia, BpefHble I HEHY>KHbIe BeljecTBa.

KpoBb nypKynmupyer 1o opraHusMy II0 3aMKHYTOII CHCTeMe COCYZIOB,  IBIDKEHIUe Kpo-
BIL 110 COCyiaM obecriednBaeT cepple. Bmecre, KpOBEHOCHBIE COCYABI U CepALie, COCTABIAIT
KPOBEHOCHYIO cucTeMy (puc. 45 0).

Y 4emoBeka ceppie pacIonoKeHO B IONOCTY TPYLHOI KIETKM, Ha YPOBHE 2-TO U 5-TO pe-
6ep; O BCeX CTOPOH OHO OKPYIKEHO JIETKVMI, @ BePXYIIKa CepAlia HallpaB/ieHa BHU3 VI BTIEBO
(puc. 45 6). Bec cepaua B3pocioro yenoBeka cocrasser okono 300 r. Ceppue pa6oraer 1o

Kponeuocna;l CucTéeMa

/AopTa
Ilomas BeHa ———

Marblit Kpyr
KpOBOOOpalieHNsI

Jleroynas Jlerounas
BeHa aopTa
Ceppue
I[TpaBoe JleBoe
npepcepyyie npepceprye

Bennr / /
APTepI/II/I X _HeBbII‘/'[

JKEmygoIeK

Bonbiioi kpyr
KPOBOOOPAIeHN

[TpaBbui xemygodex

— Puc. 456
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IPUHILUITY HACOCa, IIOCTOSHHO HarHeTass KpPOBb B KPOBEHOCHBbIE cocyzibl. OHO cOCTOUT U3
4-X KaMep: ABYX IpeficepAnit (JIeBOro 1 IPaBoro) 1 ABYX JKeMYAOYKOB (IeBOTO ¥ IIPABOTo).
B 71eBoit yacTy cepalia LMPKYIUPYeT apmepuanvHas Kposb, 0bOralleHHas KUCIOPOOM, a B
IIPaBOJ 9aCTV — 8eHO3HA, COflepyKalljas YIJIEKUCIIBIN ras.

Yepes cepalie KpOBb IPOXOAUT B ONHOM HaIlpaB/IeHUN — OT IMIPEfICEPANII B J)KETYLOUKH, a
U3 XKeNMyJ0YKOB — B COCY/IbL.

Cocypbl IpefiCTaBIAIT cO00i MONbIe 3NMacTUYHbIe TPYOKN. B 3aBUCHMMOCT OT HampaB/ie-
HIA JBIDKEHNA KPOBY COCYIbI IOAPA3TENA0TCA Ha apTePUM, IT0 KOTOPBIM KPOBb OT Cepflia
IIOCTYyTIA€T B OPraHbl, ¥ BEHbI — COCY/bl, B KOTOPLIX KPOBb Te4eT 110 HAaIIpaBJIeHNIO K Cepplly.
Hapsany ¢ aprepusaMu 1 BeHaMH, KOTOPbIe ABJIAIOTCA KPYIHBIMU KPOBEHOCHBIMY COCYZIaMI,
B OpraHM3Me Y€I0BEKa €CTh CeTh MENIKIX COCYI0B — KaNWIIAPOB. brrarofaps o4eHb TOHKOM
CTeHKe Yepe3 KaIllWUIAPBI IPOMCXOAUT OOMEH Ta3aMyl U BEIeCTBAMU MEX/Y KPOBBIO U TKa-
HAMU OpTaHM3Ma.

Y 4enoBeKa KPOBEHOCHAs CHCTEMA 3aMKHYTOTO THIIA, I COCTOUT OHA M3 IOBYX KPYTOB
KpoBooOparieHus: 60/bIIoro u Manoro (puc. 45 6).

Bonpmmoit Kpyr KpoBOOGpaIIeH A HAUMHAETCA B IEBOM XKeTy/J0uKe Cepilia, U3 KOTOPOTo
BBIXOZJUT CaMblil OO/IBIION KPOBEHOCHBIN COCYS — doprmd. AoOpTa pasBeTB/IAETCS Ha apTe-
puy, 10 KOTOPBIM MAYIIAsA U3 CepJilla apTepuabHasd KPOBb PASHOCUTCSA 110 BCEMY OPTaHNU3MY.
Ha ypoBHe kanunispos apTepuanbHasd KpOBb OTHA€T NNUTaTeIbHbIE BellleCTBa U KUCIOPO,
HOJTy4aeT IPOAYKTDI paclafia M YIIIeKUCIbI a3 U IpeBpallaeTcs B BEHO3HYI0 KpoBb. Ue-
pe3 KanmiApbl BEHO3HAsA KPOBb IIOCTYIIA€T B BEHBI, OTKY/Ia Yepes MOJIble BEHBI TI0MajaeT B
IpaBoe Ipeficepyne Cepylia, e 3aBepuaeTcs 60MbIIoi KPYT KpOBOOOpaIleHN.

Manblit Kpyr KpoBooOpaleHs cHabXaeT JIerkue KpoBbIo, 000TallleHHOI KICIOPOJOM.
Ero ocHoOBHasA 3ajjada — ra3000MeH B JIETOYHBIX a/IbBEOJIAX ¥ TEIUIOOTAAYa. Marblii Kpyr
Ha4MHAETCA B IPABOM >KEMYH04Ke, OTKY/a BEeHO3HasA KPOBb Uepes IeTOYHbIe apTePUU MOCTY-
IIaeT B JIeTKMe. B KalnULpax JIerkuX BeHO3Has KPOBDb OT/jaeT YITIEKMC/IbII I'a3 1 [OMTydaeT
HOBBIJT 3amac kucinopopa. OboraleHHas KUCTOPOJOM KPOBb CTAaHOBUTCS apTepUATIbHON 1
BO3BPAIlAETCA Yepes JIETOYHbIe BEHbI B CEPAILiE, a MMEHHO — B JieBoe Ipenicepaue. Ha stom
3aBepIIaeTCs MaJIblil KPYT KpOBOOOpAIleH.

B cyTku ceppue cokpamaercs okono 100 000 pas, nepekaunsas o 10 000 muTpoB KpoBH.

Cocras KpoBHU

HasBanne ¢popMeHHBIX

9JIEMEHTOB KPOBU (I)YHKIH/II/I

Haueptn

B TeTPajgu
AHATOTMYHYIO
Tabmuiy n
BIIUIIN B Hee
HeoOXomuMbIe
[aHHbIe.
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2 ® 3amumu B TeTpaxb Ha3BAHVA ONNMICAHHBIX KPOBEHOCHBIX COCYTOB.

a) Cocypbl, Hecylye KpOBb OT CepZLa.
6) Cocyppl, 10 KOTOPBIM KPOBb IOCTYIIAET B CEPALIE.
B) CaMble Me/Kyie KpOBEHOCHBIE COCY/IBL.

3 ® JI3roToBb MOJ€NIb CEPALIA, ICIONDb3YA PA3TNYHbIC IOAPYIHDbIC MATEPMATIDI.

4 ® CpaBHu 00IBIIOI ¥ MBI KPYI'Y KPOBOOOpalieH s, HAYePTHB B TETPAy aHA/IOT Y-
HYIO TaGIMILy ¥ BIIMICAB B Heé He0OXOIMbIe JaHHbIE.

Kpurepun Manbiit Kpyr bonpmoii kpyr Marnblit Kpyr
CpaBHeHUs KpOBOOOpauieHus KpOBOOOpamieHus KpOBOOOpameHus

bonbmoit kpyr
KPOBOOOpaiieHust

5 . PaspaGoraii cxeMy myTH IPOXOXAEHNA KPOBM B GONBLIOM M MaToM KPyrax KpoOBO-
obpaueHus.

6 ° Vkaxu 5 cnoco6os, HMOMOTAIOIIMX COXPAaHUTb HOPMANIbHYI0 PabOTy KPOBEHOCHOI
CHCTeMBI, M 5 BpeHBIX IPUBBIYEK, OTPULATETHHO BIUAIONMINX Ha Hee.

® Pe;xum muTaHuA ° dusnyeckme

6.7 l'uruena xporenocHom * Kypenue yHpaKHeRIs
oM. ® ATKOronb * Heotnoxnasg
CHUCTEMbI YEAOBEKaA
IIOMOLIb

w .
KpOBeHOCHaH CHUCTEMaA — OJ1HA 3 BAXXHENIINX CUCTEM OpraHM3Ma 9€/I0BEKa. JTro-

60e HapyIIeHe B CTTaXKEHHOIT paboTe cepyilia 1 COCYA0B OTPULIATE/IbHO CKa3bIBAETCA

Ha 37]0pOBbe YelloBeKa. PaccMOTpUM HeKOTOpble paKTOPbl, KOTOpbIe BIMAIT Ha KPOBEHOC-
HYIO CHCTEMY.

o Pexxum nmutanus. V36bITOK HEKOTOPBIX BEIIECTB B paI[VIOHe NUTAHUA MOXeT Heba-

TOIIPUATHO CKa3aTbcs Ha pabote cepaua. Hampumep, ciibHO TepecosneHHas WM U3-

JIMIIHE XVpPHas MUINA OTPUIATETbHO BIMAIT Ha KPOBOOOpalleHye, paboTy cepala u
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cocynos. bornee Toro, yBnedeHye XMPHOIT MNILEI MOXeT IPUBECTY K YBEIMYEHNIO Beca
TeJIa, YTO 3aCTABUT Cepflie pabOTaTh C MOBBIIEHHOI HATPY3KOIL.

o Kypenne. Hukorns, cogepxaumiics B curapeTax, HeIIOCPeiICTBEHHO BO3/IEIICTBYeT Ha
ceple, 3aCTaB/IsAA ero OMThCA Yallle, U CyXKaeT KPOBEHOCHBIe cocypbl. Kak cmencTue,
TIOBBILIAETCS APTepUaIbHOE JAaB/IeHNe, YTO OKAa3bIBAeT JOIIONHUTENbHYI0 HAaTPY3Ky Ha
cepaLe.

o AnKoronb. YoTpe6/eHue aaKkorossi ryouTeNbHO BIUsAET Ha Cepilie, pe3KO MOBBIIIAsI
cepieuHblit putM. KpoMe TOro, aJIKOro/Ib pacumpsieT KpOBEHOCHBIE COCY/bI, YTO MPY-
BOJMT K TIOHVDKEHII0 KPOBSHOTO JIaB/IeHNsI ¥ HAPYILIEHNUI0 00ecriedeHnst TKaHell 11 Kite-
TOK OpraHM3Ma KICTIOPOLOM.

o Ousnyeckue ynpaxHeHnsa. Bo Bpems ¢pusndeckux ynpakHeHWiT MHTEHCUBHOCTD pa-
0OTBI cepilla M KPOBEHOCHBIX COCYAOB MOBBIIIAETCA. PerynapHble Gpusndeckme yrpax-
HEeHVIsI 3HAYUTETBHO YKPEIUIIOT CepAeYHO-COCYANUCTYIO CUCTEMY 1 671ar0OTBOPHO BIIVIs-
I0T Ha 3[J0pOBbe YeoBeKa. VI, Ha060poT, MacCHBHbIIT 00pas KU3HM, ATUTEIbHOE BPeMs-
IPOBOXK/IEHE TIepefl SKPAaHOM TeIeBU30pPa MM MOHUTOPOM KOMIIbIOTEPA, OTCYTCTBHE
¢bm3nyecKoit Harpy3ku HeOMarompyusATHO BIUAIOT Ha paboTy cepyLia U COCY/I0B.

HopmarnbHast paboTa cepieqHO-COCYIUCTON CHUCTeMbl MOXKET OBITb Tak)Ke HapylleHa B

pesynbrare TpaBM. Hanmpumep, pu ygapax, mafeHuAX Le/I0OCTHOCTb KPOBEHOCHBIX COCYHOB
HapyIIaeTCsA M KPOBb U3/IMBAETCA B OKPYXKAIOIIVIe COCYABI TKAHI, YTO IPUBOANT K yIIMOaM I
KPOBOIIOATeKaM (reMaToMaMm, WIu, IPOllie TOBOPS, CUHAKAM).

B cryyae ymm6oB pekoMeHAyeTCA HIPUIOKNTD K OPaXeHHOMY MeCTY XOJOZHbII Ipef-

MeT mmM kommpecc. Ilop BImAHMeM Xomopa
KPOBEHOCHBIE COCY/BI CY)KAIOTCS ¥ KPOBOTeYe-
HIIe OCTAaHOBUTCA.

B cimy4ae mopesos, ykonmos obpasyercs oT-
KpbITas KpOBOTOYAIIasA paHa. B ofHuxX caydasx
KPOBb MEJJICHHO BBITEKaeT 13 PaHbl, B Y-
X — OBICTPO. B 06oux crmydasx BaKHO Kak
MOKHO OBICTpee OCTAaHOBUTDH KpOBOTeueHe. B
IIEpPBOM C/Ty4ae paHy o6pabaTbIBaIOT fe3nH Y-
IMPYIOIMM BeIecTBOM (HampyMep, PacTBO-
pOM IepeKucy BOAOPOfA) M HAKIAfbIBAIOT
HoBA3KY (puc. 46 a). Bo BTopoM ciy4yae Hakma-
IBIBAIOT XKTYT BbIIIE paHbl (puc. 46 6), dukcnu-
PYIOT HOBASKY M IOCTPA/ABIIETO HEMEJTeHHO
[IOCTaB/IAOT B OONIBHUILLY.

Hepermmn B TE€Tpajb U JOMOTHM.

a)

Puc. 46. Ilepsas noMompb Ipu
KPOBOTEUEHAX

... COCTOAHME KpOBeHOCHOﬁ[ CUCTEMDI IMEET Ba)KHOE 3HA4Y€HIIE [I/IA 3TOPOBDS YETOBEKA.
JTroboe HapylmeHue B pa60Te 3TOIA ... MOXKET BNIMSATD Ha ... YeJI0BEKa.

N
°

CHCTEMY Y€T0OBEKA.

w
°

o

Paspa6oraii yueGHyI0 KapTOUKy [0 TeMe ypoKa.

IlpencraBp B Bupe cxeMbl (PaKTOPbI, OTPUIATETHHO BIMAIOLINE HAa KPOBEHOCHYIO

Ykaxn (l)YHKIH/IOHaJIbHOCTb I/I3y‘leHHO]7[ TEMbI /I TBOETO OpranusMa.
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5 « 0sarmasms CUTYAIIVIO M VKX, B KAKVX CTyYasax oHa Tebe mpUroguTcs.

Yacro Ha MOpPO3€ Halllyl pyKI 1 HOTYI CTAHOBATCA X010/~
HBIMU. ITO IIPOMICXOANT BCIENCTBIIE HEMOCTATOYHOI'O X
KpOBOCHa6)KeHI/IH. HCO6XO,I[I/IMO BBIIIO/THUTDb HECKOJIBKO
(bMSM‘{CCKI/IX YHpa)KHeHI/[ﬂ LA YITYyIIIEH A MOCTYIIEHNA
KpOBI B KOHEYHOCT, ! OIYLIEHNE «JIEAAHDBIX» PYK 11 HOT

IIPOJATIET.
(3 B mkone 00DBABIEH KOHKYpC Ha JIyYlIMii KOMMKC Ha TeMy: «[MryueHa KpOBEHOCHOII
CHCTEMBI».

® Kakoif KOMUKC ThI IPeACTaBUIIb HA KOHKYpC?

Oco6ennocru *Boigenene  © Mouerounuku

o ° BoienurenbHasa © Mo4eBoii My3pIpbh
BbIZICAMNTEADHOH CHCTEMbI cHcTeMa * Mouencrycka-
YEeAOBEKa ° Ioukn Te/TbHbII KaHaII

N3 OpraHu3ma 4ej10B€Ka NOCTOAHHO BbIBOJAATCA BpEAHDbIE I HEHYXKHDIE JJI €T0
JKUM3HEOCATC/IbHOCTIU BEIIECTBA (HPOI[YKTI)I pacmaja, U30BITOK MIHEpPA/TbHBbIX coneit,
OpraHNMYECKNX BEUIECTB U BO)IbI). Jror IIpOLECC Ha3bIBAECTCA BBINECTICHUEM. OcHOBHasA 4acThb
BpE€IHDIX BEIIECTB YAANAETCA 113 OpraHu3dMa B BUI€ MOYIN 4€PE3 IIOYKIU. KPOMC IIOY€K (bYHK—
VIO BbIJE/NEHNA BBIIIOHAKT U JPYIry€ OpraHbl Y€10BEKa: JIETKNE, Y€p€3 KOTOPbIEC YIa/IA€T-
cAa YFHCKI/ICHBIIZ ra3; IIOTOBbIE JK€/IE3bI, BbIAEAIONNE BOLY, MITHEPA/IbHbIE COJIN, HeOOoJIbIIoe
KO/IMYECTBO OPTaHMYIECKNX Be-
IIECTB. HOTOOTI[eHeHI/Ie ABIIA- BbII[eHI/ITe)IbHa}I CIICTEMA Y€TTOBCKA
€TCA Ba)XXHDBIM IIPpOLIECCOM U

Puc. 47
CIIOCOOCTBYeT HOJAeP>KaHNIO
HOPMAJIbHOI ~ TeMIIepaTyphbl
Tema. BeimemurenbHas cucre- T ———Tloukn
Ma 4elloBeKa TaK)Ke BK/II0YaeT
IpAMYIO KHUILIKY, 4epe3 KOTO- — Mouerounuxu

PYIO BBIBOAATCSA HellepeBapeH-
HbIe OCTATKU TIUIIN.

ITponecc BbIffenieHUA He- | Moyegoit
HY>KHBIX BEllleCTB UTPAeT BaX- Hy3BIPb Mouencirycka-
HYIO POJIb, TaK KaK IOfifiepXKIL- Te/IbHbII KaHa/l
BaeT BHYTPEHHUII MeTabomu-
YecKuit 6anaHc opraHnsma.

A
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Ocobyto ponb B IOAfiepP>KaHNM BOFHOTO 6ajaHCca OpraHM3Ma UrpaeT MOYEBBI/eMNTENb-
Had cucreMa. Ee 0CHOBHBIMY KOMIIOHEHTAMMU ABIAIOTCA: HOUKU, MOUEMOUHUKU, MO4eB0LL Y-
361pb ¥ MoHeucnyckamenvuuiii kanan (puc. 47).

IToyky BBINONMHAKT B HAllleM OpraHNM3Me PO/Ib OYMCTHBIX CTaHIMil. OHM QUIBTPYIOT
KpOBb, OYMIIAsA €€ OT BPEGHBIX M HEHY)KHBIX BEIIECTB, M BO3BPALIAIOT y)K€ OYMILEHHYIO
KPOBb B CHCTeMYy KpoBooOpamienys. CIOXHbII IpoLecc GuibTpaiym 06ecnednBaeTcs 0co-
OBIM CTPOEHVEM HOYEK ¥ CETbI0 KPOBEHOCHBIX COCY/IOB, MAYIIMX K IOYKAM U OT HUX.

B HOpMe y 4yesoBeka JiBe IIOYKY, KOTOpbIe MMeI0T GOopMy 6000B U pacIIONOKEHbI B MOSAC-
HIYHOM OTJie/ie II0 06€1IM CTOPOHAM [T03BOHOYHMKA. [I/IMHa IT04eK cocTaB/sgeT 12 cM, mupu-
Ha — 6 CM U TONMIIUHA — 3 CM.

OT movex OTXOAAT MOYETOYHMKM — KaHA/IbI AAMHON 25-30 cM, KOTOpble COeAMHAIOT
IIOYKM C MOYEBBIM ITy3blpeM. braroapss puTMmdeckuM COKpaIleHNAM CTEHOK MOYEeTOYHN-
KOB MOYa IIPOJBUTAETCA K MOYEBOMY ITy3bIPIO.

MoueBoii My3bIpb IPEACTaB/IAET COOOII IOJIBIIT MBILIEYHBI OPTaH, CIY>Kaluit Aj1s1 coopa
Moun. Bcero MoueBoii Iy3bIpb y pasHbIX TIOfEN MOXeT yaepXKuBaTh oT 500 1o 700 M moun.
/I3 Mo4eBOro myspIps MOYa BBIBOGUTCSA M3 OPraHM3Ma Yepe3 MOYENCITyCKATeNbHbIN KaHaJl.
IIponecc BbIieNIeHMA MOYM Ha3bIBAETCA MOUEUCHYCKAHUEM.

MouencmyckaTenbHbIIKaHaI (ypeTpa) IpeCTaB/IAeT OO0/ KOPOTKYIO TPYOKY, I/IMHOMI0
3-4 cm y xeHmyH 1 okomo 20 cM — y MyxuuH. OyHKIMeN MOYENCIyCKaTeTbHOrO KaHama
ABJIAETCA BbIBEIEHME MOYM M3 OPTaHM3Ma YeNIOBeKa.

3anomHN JaHHYIO YYeOHYI0 KapTOUKYy.

OO O O GG O O O O O O O SR OB O O G IR OR O ¢

3HavyeHMe BbITETEHNS

Beienenne — aro

Oprassl, y4acTBYIOIINE B BbICTEHUN BeiBomIIMOE BeElIeECTBO

Jlerkme

Crpoenne u pyHKIUY BBIZETUTETHHOI CHCTEMbI

OPI‘aH])I BhIJIeJII/ITeHbHOﬁ CUCTEMBI Ponp

1. ITouknu
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N
°

VBemuunTcst WM yMeHbIIMTCS KOMMYECTBO MOYY B KQKAOM M3 OMVCAHHBIX CTyYaeB?
O06bscHH, TOYEMY.

a) QusidecKe yIpakHe s, BO BpeMsI KOTOPBIX IPOUCXOANUT CYIbHOE IIOTOOT/IeTIEHIE.
6) YmoTpe6yeHne 60/IbIIOr0 KONMMYECTBA COYHBIX QPYKTOB.

w
°

VI3roToBp M3 pasIMYHBIX MAaTEPUANOB MOJENb BBIJENNTENbHON CUCTEMbBI M NIPOJe-
MOHCTPUPYII ee padory.

o

CropTcMeHBI IOCTOSHHO MPOXOAT TaK Ha3bIBaeMBIil JOMIHT-KOHTPOD, T. €. TeCT Ha
cofiep>KaHye B OpraHM3Me 3alpelleHHbIX BemecTB. [ TecTMPOBaHMSA CHOPTCMEHBI
cralT Movy Ha aHamm3. OObACHN, MOYeMy aHAIN3 MOYM ABIAETCH 3 PeKTUBHBIM
MeTOJIOM BBISAB/ICHUS 3alIPeIleHHBIX IPeNapaToB.

o
°

Hasosu ognumM cnoBom.
a) Cranuus GpuisTpamym KpoBu. 6) TpyOonpoBoj 10 BbIBE[EHNIO MOYIL.

|0~

JTronu, cTpafaomie 3a60/IeBaHMsMI II0YEK, JO/DKHBI ITePUOAITIeCKH 00paliaThcst B 60/b-
HULY A/ Ayannsa — GUIbTPALMy KPOBY IIPU IIOMOIIY CIEIMATbHOTO allapaTa.

® Kakoil 0acHOCTH MOJ{Bepraercs >KU3Hb TAKOTO GOBHOTO B CIy4ae, eC/IM JUANN3 He
Gyner mpoBeyieH BOBpeM:?

2
Iouxu GUIBTPYIOT (IIPOIyCKAIOT Yepes cebs)
KpoBb 10 300 pas B fieHb.
F e 'mrnena BoIENN- o ITucrur
HIrU€Ha -
o TeIbHOI CHCTEMBI * MoyekaMeHHas

BbIZJEAHNTEADHOH * Indexuuu MoYeBBIX 00me3Hp (mouey-
CHCTEMBbI l'IyTeﬁ HbIC KaMHI/I)

w
HeKOTOpre HapyLIE€HVA BbINEIUTETPHON CUCTEMbI MOJXHO BbIABUTD Oes nposene-

HIA CTIOXKHBIX aHA/IN30B — I10 L[BETY U MPO3padHOCTY Moun. OOGBIYHO MOYa 30pO-
BOTO Ue/I0BeKa XKeNITOro IBeTa 1 mpo3pauHas. Ecium Moua MyTHas MM MMeeT KpaCHOBATBII
IIBET, 3TO CBUJETENbCTBYET O Cepbe3HbIX HAPYLIEHNAX PabOThI OYEK, i CIIeAyeT He3aMe//In-
TeIbHO 00PaTUThCA K Bpavy.

CormacHo CTaTUCTMYECKUMM NAaHHBIM, MHQEKINN MOYEeBBIX MyTell BCTPEYaloTCs dallle
Mo6bIX fpyrux. [IpyunHOI MX ABIAETCA HaIM4YMe TATOTeHHBIX OaKTepyil B BBIIETUTETbHON
cucTeme, KOTOpble TIOMAIAI0T B HAIIl OPTaHU3M Yepes IPA3HbIe PyKM My ofexy. Kax bt u3
OpPTaHOB BBIEMUTENILHON CUCTEMBI MOXET CTaThb MUIIEHbI0 MUKpo6oB. OnHOI 13 Hanbonee
pacrpocTpaHeHHbIX 60JIe3Heil MOYEBOTO Iy3bIPs ABIACTCA HUCTHUT (BOCIATIEHIIe MOYEBOTO
my3bIps). CUMITOMaMIM 9TOV 60JIe3HN ABJIAIOTCA YacToe ¥ 60TIe3HEHHOe MOYeVICITYCKaHMe.

A
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[lns nedenvist NHGEKLIMOHHBIX 3a00/IeBaHNIT BBIIE/INTEIbHON CUCTEMBI IIPUMEHSIOT aHTH -
OMOTHKY, HO IIPUHIMATD UX CJIEyeT CTPOTO [0 Ha3HAYEHUIO Bpaya.

JIpyruM 4acTo BCTpedaeMbIM 3a00/eBaHNeM IOYeK SB/IAETCS MOYeKaMeHHasA 00me3Hb
(puc. 48), nmpuuMHOIL KOTOPOII AB/sAETCA 0OpasoBaHMe B IoYKax KamHeit. [Ipupona, popma

U JIOKQ/IM3aIMs B IMOYKAX
9TUX KaMHEIl MOXKET ObITh
pasmryHoit. Kamuu moryT

OCTaBaTbCA B IIOYKAX, HO
VHOITIA OHU BBIBOJIATCA U3 — Kamun B
OpraHu3Ma IO MOYEBbI- TotKax
BOJAIINMM IIYTAM, 4TO J10-

papanns. B MOYETOYHMKAX

3TOM C/Ty4ae HeoOXoxmma
HOMOIb Bpadya U CIeLu-
aJibHOE JTevenne (MeauKa-
MEHTO3HO€e WIN XUPYPIU-

Puc. 48. ModekaMeHHas 60/1€3HD

Yyeckoe).

N

Kak M0O>XHO mpeoTBpaTUTh 60/Ie3HN MOYEK?

JI/1s1 3TOr0 HEOOXOMUMO:

CTPOro COOMIONATD IIPaBIU/IA TMYHOI IUTVIEHbL:

PETy/IAPHO OLOPOXKHATb MOUYEBOIT ITy3bIph (3Ke/aTe/bHO, C MHTEPBAIOM B 3—4 Jaca; mepe-
IIOJTHEHVEe MOYEBOTO Iy3bIps CIIOCOOCTBYET BO3BPAILIEHNIO MOYM B IIOYKY, BbI3bIBAs MH-
¢exunm u HapyleHys paboThl OYeK, 0OpasoBaHye KaMHell);

CYTOYHBIIT 00beM IOTPe6IAEMOI XXUAKOCTHU JO/DKEH COCTABIIATh He MeHee IBYX JINTPOB;
u3beraThb epeox/IaXKIeHIs OPIraHN3Ma;

HOJIfIepPXKMBATDh XOPOLIYI0 PMU3NUYECKYI0 POPMY, YeMY CIIOCOOCTBYIOT (PM3MUECKIe YIIPpaXK-
HeHus (IprcenaHs, Xoab0a);

COfiepyKaThb BCe IIPeIMEThI IMIHOI TUTHEHbI, CAHy3el, BAHHYI0 KOMHATY 1 T. /I. B YICTOTE.

ITepemmm B TeTpagb ¥ JONOTHY IPET0KEHIA.

Hexoropsle 3a00/1eBaHMA ... MOXKHO OIPEHEINUTD IO L[BETY U IPO3PAUYHOCTI MOYIL.
OO6BIYHO MOYA MMEET ... IIBET U ... . [Ipy HEKOTOPBIX 3a00IeBaHMAX OHA CTAHOBUTCA ... 1
npuobperaeT KpaCHOBATBIA IIBET.

CrarucTiyeckye JaHHble YKa3bIBAIOT Ha TO, YTO VHQEKUNN ... ... ABNAITCA Hanbo-
Jlee pacIpOCTpaHEeHHBIMM MHPEKIMOHHBIMY 3a00/meBaHmsaMy. OHM BbI3BaHbI HaMU4MEM

. B MOYEBbIJIeJINTENbHOI CHUCTEME, KOTOPble IIONAfIal0T B OPTaHU3M YeloBeKa uyepes
TPASHBIE ... N ... .

Omumm OJHO U3 3a0o0neBaHMA IIOY€K, MCHOAb3ysd NONMOTHUTEIbHbIE VICTOYHUKHI

w

nHpopManym.

IToaroToBb y4eOHYyI0 KapTOUYKY M NPOIIIIOCTPUPYil B Hell (GaKTOPbI, BHI3bIBAIOLINE
HapyIIeHNUs BBIIeTNTENbHOM CICTEMBI.

4
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o

ITpoananusnposaB MHAOPMAIIIO TEKCTa Y4eOHMKA ¥ IIOTYYCHHYI0 Ha YPOKe, BBIIEN
TPU BaXKHBIX I Te0s MOMEHTa.

N
°

Hammm pedepar Ha 1/2 crpaHuubl M oOBACHM B HeM, HOYeMy HeOOXOZMMO
YHOTpPeOIATH He MeHee 2-X TNTPOB KIAKOCTHU B I€Hb.

o

Hanumy 3aMeTKy B IOHOLIECKMII HAYYHBIN JKypPHAI M ONUINN B Heil 00pa3 >Ku3HM,
CIIOCOOCTBYIOIMIT NOieP>KAaHIIO BBIIeTNTENbHOI crcTeMbl. O3araaBb ero.

O6men BelmecTB U 3HEPTHH MKy :g:gx;gzzﬂ

OPraHU3MOM H BHEIIHEH CpPeIou o MeTaGomusm

Mesx/iy OpraHu3MOM 1 BHEIIHEN Cpefoil MPOUCXOAUT ITOCTOSIHHbI 00MeH Be-
HeCcTB 1 9Hepruu. PocT, pasBUTHe U Pa3MHOXKEHME PACTEHNIT M XMBOTHBIX HEBO3-
MOXXHBI €3 MMUTAaHW, TaK KaK NI COMEPKUT MUTATeNbHbIE BEIIECTBA U 3aK/TI0YEHHbIE B
HIX 9HEPTUIO, CTO/Tb HEOOXO/MMBbIE KMBBIM OpraHn3MaM. PacTeHNs MOIIOA0T 3 BHELIHEN
Cpefbl BOAY, MIUHEpa/IbHbIe COJM, YITIEKUCTIbLIL Ta3, KICTIOPOJ, U COTTHEYHYI0 SHEPIIio (CBeT)
(puc. 49 a). )KuBoTHbIe TIONYYAIOT U3 Cpefbl 0OUTaHNsT HeOOXO/MIMble HeopraHudeckue (Mu-
HepaJIbHbIe COMY, KUCIOPOH, BORY (puc. 49 6)) n opraHndeckyie BeliecTsa (YI7IeBO/bL, TUIIN-
TIbL, OEK).

[TonaB B OpraHmaM, 9TU BelljeCTBa MOABEPraoTcs psARy usMeHenuit. Hanpumep, B mpo-
1ecce pOTOCUHTE3a, pacTeHe peobpasyeT MuHepanbHble BEIeCTBA, BOAY M YIJIEKMCIBLI
ras B OpraHmdeckie BeliecTsa (II0K03y). B Xofe mocmenyommux 6MoXuMndecKux peaxiui
III0KO32 IPEBPAIAeTCsl B KPaXMaJl, LIe/III03Y 1 APYTiie BellecTBa.

2) -7 T T~ 6) KIUCTOPOA 15 onyKTHI
MMHepanbHbIe Pony
conut pacmaga
MIHepanbHble
/ Cco/mm
YITIEKMCIIBII BOMRA
N YIIEBOMIBI YITIEKUCTIBIIA
KHICI0po YTJIEKVICTIBII ras
N ras
N BOJIA
JIUTIU/TBI
ST~ _--_" BT Gemok
~ -

Puc. 49. O6MeH BeleCTB U SHEPTUY MY OPTaHU3MOM U BHEIIHEI CpPefoi
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YacTh MOCTYNUBIINX B PACTEHNUE BEIECTB MCIIOb3YETCS MM [IJISL CO3[JaHMS U BOCCTAHOB-
JIEHVs CBOMX K/IETOK ¥ TKaHelt, ipyrue HeoOXOMMBI /LS ITpoLiecca AbixaHusl. V36bIToK muTa-
TeJIbHBIX BEIeCTB OTK/Ia/IbIBAETCS B PA3/TMYHBIX OPTaHaX pacTeHs1, 00pasys 3amachl.

JKnBoTHBIe ¢ nniert Tomy4aoT 6eIKN, YIIeBOAbL, TAMU/bL ¥ MUHEpPaIbHbIe COMI, KOTO-
pble B INIIEBAPUTENbHOI CHCTEME PACTIAAITCS Ha Npocmble numarmenvHole cOeOUHeHUS —
AMMHOKVC/IOTBI, [/IF0KO3Y, XXMPHbIE KMCITOTBI U IUL[EPUH. ITU IPOCThIE COEANHEHNs BCACHI-
BAIOTCS B KPOBb U PA3HOCATCS 110 BCEMY OPraHM3My — B TKaHU 1 KneTKu. Knetkn ncmonp3y-
0T MUTATe/IbHbIE COeMHEHNS /IS IOCTPOEHNMS COOCTBEHHBIX CTO>KHBIX BEIIECTB.

IIporecc 06pasoBaHms B OpraHu3Me COOCTBEHHBIX CTIOKHBIX BEIECTB U3 IPOCTHIX CO-
e/IVIHEHNIT, TOCTYNMBIINX U3 BHELIHEI CPefbl, Ha3bIBAETCS ACCUMMIALMEN. ACCUMIIALIVS
IIPOVCXOMMT C 3aTPATaMM SHEPTHINL.

OnHOBpEMEHHO C POLIECCOM aCCHMULALINN B OPraHU3Me IPOUCXOANT AUCCUMUISAINST —
paclienieHe CIOKHBIX BEILIECTB /IO CAMBIX ITPOCTHIX (BOJBI ¥ YITIEKMCIOTO rasa). B mporecce
IVCCUMMIALINY BBICBOOOXKTaeTcst 9Heprusi. OpraHu3Mbl XMBOTHBIX UCIIONB3YIOT SHEPTHIO,
HOTYYEeHHYIO B pe3y/IbTaTe UCCUMIUIALNN, AT PA3IMIHbIX IPOLIECCOB SKI3HEEsATeNbHOCTH
¥ TIOfifieP>KaHs TOCTOSIHHON TeMITepPaTyphl TeIa.

AcCUMWIALIVA U AUCCUMWIALMSA TPECTAB/SIOT COO0I B MIPOTHUBOIONOKHBIX U B3aN-
MOJIOTIOTHSTIOIIVX [IPOLIecca CIOXKHBIX IPeBPaleHNnit BellecTB B oprannusme. COBOKYIHOCTb
BCeX PeaKI1N ¥ IIPeBPALeHNIT, CBSI3aHHBIX C 0OMEHOM Bel[eCTBOM 1 SHEpTIiell, Ha3bIBaeTCs
MeTaboIN3MOM.

MeTa6omnsM 3aBUCUT OT YPOBHS OpraHu3anuu u o6pasa xxusuu opranusma. Hampuwmep,
y pbIb ¥ APYTUX X/IaTHOKPOBHBIX METAbO/MN3M JOCTATOYHO MEJJIEHHBII 1 MIPOUCXOAUT Oe3
0CO0BIX 3aTpaT SHEPrHM, TI0ITOMY TEMIIEPATYpa UX Te/a 3aBUCUT OT TeMIIepaTypbl OKpyKa-
foLIelt cpefbl (IIONKMIOTepMHbIe XMBOTHBIE). C MOHIDKEHIIEM TeMIIepPaTyPbl OKPY>Kalowelt
CpPeZIbI 3TH KMBOTHBIE CTAHOBATCS MeHee aKTUBHBIMI 11 BIIAZJAIOT B COCTOSIHNE OLl€TIeHEHNS.

Y i, Ha060pOT, MeTaboNMN3M OYeHb MHTEHCUBHBIN — OHY OBICTPO IPeBpAIIAIOT V-
1y B He0OXOAMMbIe TINTATeNbHBIE BelecTBa. [Ipy 3TOM BbIAenseTcs: 60/MbIIOe KOMINIECTBO
9HEpPruy, HeOOXOAMMOI IS TIPOLIECCOB XKU3HEHESATENbHOCTI U TOAIeP>KaHs OCTOSHHOI
TeMIlepaTypbl Tema. brarogapst aTM 0COOEHHOCTSAM MTHUIIBI OTHOCATCS K TOMOIIOTEPMHBIM
(TerIOKPOBHBIM) KMBOTHBIM. CXOXX1iT MeTab0/M3M HAOMIOAeTCSA U Y MIEKOTUTAOIIVX.

I[TocTostHHAs TeMIlepaTypa Te/a SB/sIeTCs BKHBIM (aKTOPOM 1 [IO3BOJISIET )KMBBIM Opra-
HI3MaM JIy4lile IPUCIIOCOONTHCS K HeOMaronpysaTHBIM YCIOBUSIM CPEJIbL.

Haduepru B TeTpagy aHATOTMYHYIO CXEMY U 3aIIOTTHI e€.

Accnvunsanns HDuccummmanus

OHeprus
XuMu4yecKne BenecTsa

3Hauenune
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2 ® Onumm ponb KaKJOil M3 CHUCTeM, YYACTBYIOIUX B MeTa0o/nu3Me, Ha OCHOBe IIpefi-
CTaBJIEHHOJ CXEMBI.

ITponykTh1
JKXMNBOTHOIO
TIPOVICXOXK/IeHM ST
MMPOJYKTDBI
NUTAHUA
IIumeBapuTenpHas
CUCTEMa
%
7. TIpoayKThI pacTuTenbHOro
'% MPOUCXOKEHIA
'OO YCBOAEMBIE BEIIIECTBA
A
r_b)(
a3
d\b\“ Sueprus
X\Q’@\ Ilevenn
PSS Temo
O
x® = S
E & < KposeHnocnasa
IIpIxaTenbHas ’% Kietka ‘}39 CHCTEMA
cucreMa > %‘170 =
A Y™
BHEIIHS CPEMIA BoigenurenpHasa
CUCTeMa

Moua (oTxo07mbI)

3 ° Haipms AUarpaMMe CyTOYHBI PacXoj SHepIyN AL TBoero opranusma. Kak u orkynma
TBOJ1 OPTaHNM3M MOTy4aeT IHEPriIo?

Pacxoppl 9Heprum B KKas/Kr/cyr.

112
101 91 Manbuynkn
78 1 HeBouku

>7 49 46 HPHME%(I!HM(Z. OI[Ha KMIOK/IOpUA

(KKaJI) COOTBETCTBYET KOJIMYECTBY
SHEpryH, HeOOXOAUMOIL AIs
oborpesa 1 /1 BOABI Ha OJMH IPafiyC.

Bospacr (rer)
01 4 7 10 13 16 20 24




4 ¢ Cocrasp TaGMUIy M OTMETh B Hell OTINYUA B METAGONU3ME PACTEHUIT M KUBOTHBIX,
MCIIONB3Y /1A 9TOTO puc. 49 (a u 6).

5 ¢ 0sarmass TIpUBEAEHHBIN HIDKE TEKCT.

[To cpaBHEHMIO ¢ MICKOIMTAIOMVIMM, KOTOpPbIe OBICTPO MEpeBapUBAIT MUILY M
IIpeBPaIAl0T 3ATIACEHHYIO B Hell SHEPTUIO B TEIUIO, TPeCMbIKAIOI[MeCs XapaKTepyU3yITCs
MeJICHHBIM MeTabo/mi3MoM. OHM IpakTH4ecky He 0OpasylT BHYTpPEHHee TeIIo.
[103TOMY HOJKMTIOTEPMHBIM XMBOTHBIM HEOOXOMVMO MeHblllee KOMMYeCTBO NI,
HEeXXeNM TOMOMOTepMHBIM. Hamnpumep, riena, BeC KOTOPOJI COCTaB/AET OKOMO 23 KT,
HOTpeO/IsieT eXefHeBHO 0 3 KT MsIca, B TO BpeMsI KaK KOMOACKOMY BapaHy (camoii
KPYIIHOJI 13 HbIHE XMBYIVX AIIEPUL]) BeCOM 0KOJI0 135 Kr Tpebyercs Tombko 0,45 Kr
IVIIN B [IeHb.

6 - U3yun 6amaHc MeTaGonM3Ma WIEHOB TBOEIT ceMby M CPOPMYIHPYIT BBIBOJBI O COCTO-
HUU 3[0POBb: KOKIOTO U3 HUX.

A

(3 C6anmaHcnpoBaHHbIT MeTabOMM3M YeTOBEKA OTPAXKAETCS B OMTIMATHHOM BeCe Tefla.
OnTuManbHBII BeC Tela pacCunThIBaeTcs 1o popmyse: poct (B cm) — 100.

JononnumenvHas ungopmanyus
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7. Oxpana oxpy:kalomei cpeabl

Hp HPOAHDIE * [Ipupopnbie pecypcol © IIpoMbIneHHbIe OTXOAbI
pecypcol * 3arpssHenye cpeppt  © Oxpana

w
OcHoBHbIMU 6orarcTBaMu Pecrry6nuky MonpoBa ABIAIOTCA IPUPOJHBIE Pecyp-

Chbl, ¥ IIABHOE U3 HMX — I0YBA. VICXO[A U3 9TOTO, OCHOBOI SKOHOMUKI B Halleil
CTpaHe ABJIAETCA CeNbCKoe X03AMCcTBO. [Ipupopa faetT Ham cBou 6OTaTCTBa, a YeIOBeK Mpe-
BpalaeT fapbl IPUPOZBI B IPOAYKTHI MUTAHNA U BCE HEOOXOMMOe eMy LS K13HM. B arpap-
HOM CEKTOpe SKOHOMMKY Halllell pecIyOluKy MCIONMb3yITCA TaKue NPUPOJXHbIE Pecypchl,
KaK I104Ba, IacTOMIIIA, leca, BOJOEMBI, IOfI3eMHbIe BOJIbI, HeKOTOPbIe BBl PACTEHUIT 1 XXM~
BOTHBIX, yoOpenus u fip. (puc. 50).

K coxxanenuto, ”HTeHCHBHasI 9KCIUTYaTaLVs IIPMPOHDBIX PECYPCOB B CETIbCKOM XO0351CTBE
IpuBeNa K HapyleHuio B Pecrry6imike Mo/oBa 9K0/IOTM4eCKOTO paBHOBECUSA B PaCTUTEIb-
HOJ cpefie ¥ VCTOLEHNIO T0YB. [IJIA paclypenns IIomaiell IaXOTHBIX 3eMeNb 3a4acTyIo
Jleca IOfiBepra/iiCh HepasyMHOI1 BbIpyOke. MHOro4McIeHHbIe BO3/je/IbIBaeMble YIaCTKI 3eM-
M TIOBEPITIUCH 9po3uy, a okomo 50000 ra semiu DpULUIO B HETOZHOCTD 13-3a OIIOJI3HEIL.
Boratas Hekorza 4epHO3eMOM II0YBA B HACTOAI[ee BpeMs KpaliHe MCTOIeHa.

OcHoBHbIe pekn Hauteii cTpanbl — J[Hectp, Boik, IIpyT, Peyt, Ky6onra — 3arpsasHeHb
cbpocaMu OTXOfIOB IIPOM3BOJACTBA C PACIIONIOKEHHBIX BOMU3Y IIPOMBILIIEHHBIX IPeAIIpy-
AT, a TaKXkKe repOuIMAaMy, NeCTULVAAMY ¥ MUHEPAJTbHBIMU YAOOPEHMAMN, KOTOpbIE
IPUMEHANNCh B CENbCKOM XO3ANCTBeE. .
3arpssHeHMe IIPYPOJHBIX MICTOUYHMKOB Jee LIS ECERRA
BOJIBI OTPULIATE/IBHO BIMACT Ha QIIOpY 1
¢ayny. Kpome Toro, monaganue BpeHbIX
BEILIECTB B ITOJ3€MHbBIE BOJBI PE3KO CO-
KpalljaeT 3aIachl NUTbeBOM BOAbL [103-
TOMY COBPEMEHHOE CeTTbCKOE X03AMCTBO
JIO/DKHO 6a311pOBaThCs Ha HOBBIX, COBpe-
MEHHBIX NPYHIUIIAX B COBOKYIIHOCTH C
XOpPOIIO  3apeKOMEH/IOBABIIMMMU  Cebs
cTapbIMu MeTofamu. K Takyum nmpuHInm-
IaM ¥ MeTOflaM MOYXHO OTHECTU Y4ET
IPUPOSHBIX LMK/IOB I BOCCTaHOBIIE-
HJA [I0YBbI, IPYMEHEHNE HATypPaNIbHbIX
ynoOpeHnii, OMOMOTMYECKYI0 3alIUTY
OT BpefuTeneil, ceB006OPOT (IONEBOA,
KOPMOBOIJI, TPaBOIO/IBHBII) U Jip. VMeH- .
HO TaKOJ TUII arpapHOTO XO3SAJCTBOBA- llozEal o

HMA HAa3bIBACTCA 3K0/I02UYUHDBIM. Puc. 50 HpmpongIe pecypcer
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B Pecniy6rmike MonoBa ecTb 3ajeXkyt MU3BECTHAKA, IIMHBI, CUIMKATOB (KpeMHe3eMa), Iie-
CKa, TPaBIisl, TUIICA, He3HAYMTE/IbHBIE 3a/IeXKN TPaHnTa U fip. JoObI4a 9TUX HIPUPOSHBIX MCKO-
ITaeMbIX IIPOBOANUTCA KaK OJ3eMHBIM, TaK ¥ HaJj3eMHBIM criocobamu. B mporjecce pazpabor-
KV 9TUX II0JIE3HBIX MICKOIIAeMBIX 00pasylorcs oTxofbl (o 45 %). Tonbko B Teyenue 1997 roma
B Pecriy6nuke MosnjioBa B pe3ynbrare JOOBIYY Pas/IMYHBIX IO/IE3HBIX MICKOIIAEMBIX OTXOJbI
coCTaBMIM OKOJIO 645 000 M?, a ¢ Havasma paboThl MIAXT X 00beM yxKe gocTur 1973 MiH M.
YacTb 3TMX OTXOM0B UCIIONb3YETCA B IPOU3BOAICTBE MUHEPA/IbHONM KPOIIKM, KMpIIYa U [JIA
HOKpBITHA fopor. OfHAKO 3HAUNTE/TbHAA YaCTh OTXOJ0B OCTAETCS HeNCIIO/Ib30BAHHOI I SB-
AeTCs OMHUM U3 PaKTOPOB 3arpsI3HEHVIST CPefIbl.

V13BeCcTHO, 4TO BOJA SIBJISIETCS OfHUM M3 OCHOBHBIX IIPUPOAHBIX O60raTcTB. /s TOrO 4T0-
OBl CTaTh IUTHEBOIA, BOAY IO/IBEPraIOT OUMCTKE Ha CHIELMAIBHBIX 800004UCIHbIX CHAHUUSX.
OuncTka BOABI ABJIAETCSA CIOKHBIM U JOPOTOCTOALINM IIPOLIECCOM, II03TOMY IUTHEBYIO BOAY
C/IeflyeT UCIOIb30BaTh 9KOHOMHO U OepesxHO.

Kpowme Toro, 113 roga B rof; BCé 60/blile ICTOYHMKOB IIUTHEBOI BOIbI 3arPA3HAITCS CTOY-
HBIMJ BOJIAMM U OTXOJaMM KPYITHBIX IIPEANPUATHIL, 4TO TPpeOyeT CPOUYHBIX Mep IO COXpaHe-
HJIO IPMPOJHBIX PECYPCOB BOJBI I HEJONYIEHNUIO BBIOPOCA BPEHBIX BELIECTB B BOJOEMBL

Takum 06pa3oM, OFHOI 13 CaMBIX aKTya/IbHBIX 3a/1a4 COBPEMEHHOT0 00IIeCTBa AB/IAETCSA
OXpaHa OKPY>KaIollell Cpebl, I PEIIaTh €€ HaJJO0 Ha BCEX YPOBHAX — HALMOHA/IbHOM, PETyOo-
HaJIbHOM, MecTHOM. Ha MecTHOM ypoBHe MOXKHO NPEAIPUHATD TaKMe Mepbl, Kak:

— COKpallleH€ PACXOJ,0B BOJIbI U SHEPIUY;

- yMeHblIeHNe 00 beMOB HellepepaboTaHHBIX OTXO/J0B IIPOM3BOACTBA;

- NIpUMeHeHe HOBBIX TeXHOJIOTHIT 6€30TXOIHOTO IPOU3BO/ICTBA;

— 9KO/IOTMYeCKOe 00YCTPOIICTBO TeppuTOpu (IIOCaKa iepeBbeB 110 beperaM pek, co3fia-
HJie Teppac ¥ JpeHaX Ha YYaCTKaX C PUCKOM OIIONI3HEN 1 p.).

Vi
3amacs! Boj, Ha 3emsie OTPOMHBI, HO TOJIBKO Tpu ImpoleHTa (!) M3 HUX COCTaBIIsIeT

IIpecHas BOAA.

3anuum B TeTpajb Ha3BaHMS CHIPbS M NMPOXYKTOB, MOOBIBaeMbIX M3 MPUPOTHBIX
PecypcoB, npeAcTaBIeHHbBIX HA M300paKeHNAX HIDKe.
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2 .

Hanuum B TeTpagy Ha3BaHMA NOTE3HBIX NCKONAEMBIX, XapaKTepHBIX UL Pecrry6mmku
MonpgoBa M IpecTaBIeHHbIX HAa PUCYHKe, YKasaB I KaXJAOro M3 HUX 001acTb
NpUMeHeHNA.

N3BecTHAK Yronp I'nuna I'panur

|-l>

o
°

o

basanbt ITecox Ksapn I'paBuii

HCPC‘II/ICTII/I HeﬁCTBM}I, KOTOPbI€ MOJKET IPENNIPUHATD Ka)K]IinI Y4€HUK TBOEI IIKOJIBI
1A 3alIUThI oxpymammeﬁ Cpeabl B OKPECTHOCTAX IKO/IbI.

Hamimm 3ameTky Ha
1/2-1 cTpanuusl o
BIIVAHIU XO341i-
CTBEHHOI1 lesITeNb-
HOCTH 4e/T0oBeKa Ha
3amevyaTaeHHbII
Ha $OTO YyIacTOK
MOBEPXHOCTIH, 1
NPeI0KU MepPbI
10 YTy4IIeHUI0
COCTOSIHUSA 3TOTO
y4acTKa.

HOJII‘OTOBL IIOCTEP HA TEMY: «Bona — I'TaBHOE IPNPOTHOE OorarcrBo».

Paspa6oraii 1 BHeApM Ha MPAaKTHKe MPOEKT BTOPUYHOTO JICIIOTb30BAHUSA OTXONOB
TBOETO XXIIb: WIN IPUYCcageGHOro X03iicTBA.
IIpencraBp pe3ynbTaThl TBOMX AEIiCTBUIAL.
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AJ\bTepHaTHBHble
HCTOYHHKH IIHTAaHHA

° buorexnonmornu  ® MuKpoopraHu3Mbl

7.2.

u
[InTaHMe yemoBeKa 3aBUCUT OT MHOTMX (PaKTOPOB: IIPUPORHBIX PECYPCOB CTpa-

HbI, YC/IOBUII )KM3HM, CEMEVHBIX TPAIUIINIL, PeIUTMO3HBIX YOKIEHNII U [Ip.

B nmuTaHMM coBpeMeHHOTo 4esoBeKa Mpeol/IafjaT MpoRyKThl, boratsie Genkamu. [ofo-
Bas IOTPeOHOCTD B Oe/IKax fi/s Hace/IeHNMsA 3eMHOTO IIIapa HAMHOTO IPEBBIIIaeT TO, YTO IPO-
U3BOJMUTCS 4eTIOBEKOM C VICIIONb30BAHUEM TPAVILVIOHHBIX TEXHONOTHII CeTbCKOrO XO3sil-
crBa. [ToaToMy 0cobyto aKTya/bHOCTb NpuoOpeTaeT pa3paboTKa HOBBIX HETPA/VILIOHHbIX
TEXHOJ/IOTYII BO3JE/IBIBAHVS CeTbCKOXO3SVICTBEHHBIX KY/IBTYpP U HepepaboTKy MepBUYHOTO
ceipbsi. Ha ocHOBaHMM yicceoBanmit ObUIM BbISB/IEHBI HOBBIE MICTOUYHMKY OeTka — COEBBII
9KCTPAKT, PbIOHBIN KOHIIEHTPAT ¥ 0Ky, MOTydeHHbIe Py MOMOIY XXU3HeesATeTbHOCTH
MMKpPOOPTaHM3MOB (OaKTepuil, ZpOOKeit, BOJopocelt). VI3BecTHO, YTO BOJOPOCb CIMPY-
JIHA COIePXKUT MHOTO OG€/TIKOB 1 IPYTUX IIO/Ie3HBIX BEIeCTB.

Texnonmorys nomyyeHns 6emKa mpy IOMOIIY MUKPOOPTaHM3MOB Ba)KHa ellle C TOUKY 3pe-
HMA 6€30TXOJHOTO IIPOU3BOJCTBA, OTOMY 4TO OAKTEpUM BBIPALIMBAIOT HA OTXOAAX IIPO-
usBopctBa (puc. 51). bemxosble
NPOAYKTHI, IIONy4YeHHbIE TaKUM ITPOMBINIVTIEHHOE ITOTYYEHUE CIIVPY/IMTHBI
cocob6oM, CofiepXKaT HaMHOTO
6ornblre Oenka, 4eM Te, YTO IONy-
YeHBI 13 KY/IbTUBYPYEMBIX TPaji-
IIVIOHHBIM CIIOCOOOM pacTeHMIl.

K pmpyrum mnpemmymectBam
aNIbTePHATUBHBIX OMOTEXHONO-
IMl OTHOCATCA HEIpPepbIBHOCTD
Tpoliecca, He6oIbIINe IIONIANY
BBICOKAsI PO YKTUBHOCTD. Takum
CIOCOO0M TIONYYaloT B HACTOS-
Ijee BpeMs pas3uyHble NUIleBble
[06aBKY, KOTOpble NPUMEHAIT B
IMIEBOV IPOMBIIITIEHHOCTH IS
YIy4LIeHNs KadyecTBa IPOAYKTOB
IUTAHMSL. Puc. 51

[Ipn pobaBieHnu B KOPM KPYIIHOMY POraTOMY CKOTY ORHOI
TOHHBI IPOXKelT HabmoaeTcs mpubaska B Bece 0 1-1,5 T u ?
9KOHOMUA OKOJIO 7—8 T 3€pHOBBIX.
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HaqepTM B T€Tpagu KIE€TOYKU B TOM >Ke moCiIeTOBaTCIbHOCTU M BIIMIIN B HUX Ha-
3BaHMA COOTBETCTBYIOIIMX MICTOYHNKOB.

a) VICTOYHMK XMBOTHBIX OE/IKOB.

[TTT]

6) Vcrounnk 6eKOB PaCTUTEIBHOTO IIPOMCXOXKIEHNUS.

B) VcTouHMK 6€KOB, II0Ty4eHHBIX U3 PACTEHNI C TIOMOIIbIO IPOMBIIITIEHHbIX
TEXHOJIOTUIA.

1") VicTounuk 6€}IKOB, IOTy4Y€HHDBIX METOJAMI 61 OTEXHONMOT NI

2 ¢ Hanumwu B TETpaal Ha3BaHNA ICTOYHUKOB 0enKkoB B IIPOAYKTAX, 3TUKETKI KOTOPBIX
IIpeCcTaB/I€Hbl HILKE.

ciocolata, lamaie.

Valoarea nutritiv pe 100 g:

grasimi, g 29

proteine, g 7
glucide, g 30
Valoarea energetica 409 keal

Nu confine conservanil =
A se pastra la t° - 18°C, termen de valabilitate 30 zile B
A se consuma de preferinta inainte de

Data fabricérii

»BIOIAURT B” de lapte semigras,
fructe, masici de grasime, 2,5%
Fabricat in Moldova de fructe
.Lapte” S.A. or. Chisindu, str. Sarmizegetusa, 90
Tel. (3732) 55 - 33 - 54,52 - 33 - 23
Fax (3732) 52 - 30 - 30

Comporzitia: Lapte normalizat, maie pentru iaurt cu adaos
de bifidobacterii, lapte praf, zahar, adaos de fructe si
pomusoare, stabilizator

Data fabticirii este indicata de composter

Termen de valabilitate a producului
este nu mai mult de 10 zile din ziua fabricarii

w
°

Hamymy anroputm monydeHus Kedpupa B JOMAIIHUX YCIOBMAX U IPENCTaBb MOTY-
YeHHBII MPOXYKT.

o

Ykaxn IIpenMyniecTsa O6110TEXHOTOTMIT 110 CpPAaBHEHNK0 € TPAAUIMOHHBIMU CIIOCO-
6amu INOTYyYE€HNA NPOAYKTOB NNUTAHNA.

N
°

Cdopmynupyii onpenenenue mis NOHATHA 0UOMEXHONO2UA.

o

HO,[(I‘OTOBI) II0CTEP, B KOTOPOM IIpENCTaBb HE MEHEE 2-x IpuMeEpoB 6I/IOTCXHOIIOI‘I/II7[,
UCIIONTb3yEMBIX B TBOEI CEMb€, U IOKAXKN X 3HAYCHNE 1A 3TOPOBbA.
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HUrtorosbie TecTnl

Tecr x Teme «Pasnoobpasue xxkuporo mupa»

1. Ilepennmmu B TeTpagb ¥ BINIIN IPOMyIIEHHbIE CTOBA.

a) IIporecc mepemerneHust )KMBOTHOTO 113 OJHOTO MECTA B APYrOe Ha3bIBAETCS ...

JIBVDKEHVEe — 3TO CIOXKHBIN KOMIIIEKC ... IPY IIOMOIIY CIIENMA/IbHBIX CTPYKTYP OpraHu3Ma
¥ €T0 OPTaHOB.

IIyTeM ... )XUBOTHBIE 00ECTIEUNBAIOT Cebe OCHOBHBIE )KI3HEHHBIE IIOTPEOHOCTIL: OCBANBAIOT
HOBbIE TEPPUTOPUI B IIOUCKAX IINLIY, YOEXKNILA, TAPTHEPOB /sl PA3MHOXKEHWS U T. i,

6) YenoBex ABISIETCS 08YHOZUM CYULECTB0OM, IPUCIIOCOOTEHHBIM K HEPEBIDKEHNIO IIYTEM ... 1
... [I0 IOBEPXHOCTY 3eM/I. B OIIpe/ie/IeHHBIX YCTTOBIAX YeTIOBEK MOXKET NePEBUTATHCA ... . B
BOJIHOII Cpefie Ye/0BeK [ePeMeIaAeTCs ...

Bce 911 c110COGH! ... 4eI0BEKA CIIOCOOCTBYIOT OAKEPIKAHMIO ... COCTOSIHIS OPTaHU3MA.

2. Ilepeyeprn B Terpagp Tabmuuy. B HasBaHMA 3-X pacTeHMil, yKasaB TaMOYKOM THII

TBIDKEHVIS I KaXKIOTO U3 HUX.

IlonoxxurenbHoe Hanpsnennoe
HasBanue HenanpasienHoe
Ne HaIpaB/IeHUe OTpHUIIaTeTbHOE
pacTenus ABIDKEHUe
IBVDKEHVS ABVDKEHMe
1
2

3. O6Bemu «IniLIHee» CTOBO/BBIpaXKeHNe. ApPIryMeHTHPYII CBOIT BBIOOD.

a) 3Mmes, doperns, BbIApa, IATYUIKA.  B) MeaBens, [UKMiT KabaH, CTIOH, Xupad.

6) Jles, Turp, 3e6pa, remapf. r) 3aKpbIBaHue [[BETKOB Be4ePOM, POCT I0OEroB
II0 HAITPaB/IEHUIO K CBETY, POCT KOPHS
IO HAIIPaBJICHNUIO K BOJIE.

4, Pacrlpeneim Ha3BaHUA NEPEYNCIEHHDIX HIMIKE JKMBOTHBIX B I'PYIIIIBI II0 TPM M YKaXKN

KpuTepuii Kaccu@uKamm.

YTKa, nAryiika, Bopobeit, BbIIpa, AATENI, 3a51l, CTPEK03a, Pak, KapIl.

5. 0606111 OFTHUM CTTOBOM W IIPE/IOKeHeM JAHHYI0 MH(OPMAIIMIO.

3anuinu oTBeTHI B TETPajb.

a) brarogaps moToxaMm TerIoro Bosayxa scTped IIaBHO MepeMelancs, IIaHUPYst BHUS, U er0
LIMPOKO PACKPBITbIE KPBIIbS IPU 3TOM OYATO 3aMepIN.

6) 3acTbIB Ha MTHOBEHMe, AVICT HAaYaI CBOV pasber U CHIbHBIMY B3MaXaMy 1 YiapaMyl KpbIIbeB
OTOPBAJICA OT TOIO MECTA, I7ie OH IIPOBET IIEPBBIIT TOJL CBOEN JKI3HIA.

B) Ilepep TeM KaK MOKMHYTB [IBETOK, 6ab0UKa MIMPOKO PacKpblyia CBOU sPKIie KPbUIbs, KOTOPbIE
JKATHO «IIOIVIOLA/IN» IYIM BOCXOMSIETO COMHIA.
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r) Kaxxjoe yTpo 30/10THCTO-KeNThIe ITATIKI 3TOTO PACTEHNA «BCTPEYAI0T» PACCBET, CHHXPOH-
HO II0BOPAYMBAsCh 110 HAIIPAB/EHNIO K CONMHLY. He 3ps 1X HasBanu N0ACOMHEYHIKAMIL.

n) [lepBble /y4y CONMHIA JIEI/IM HAa IOBEPXHOCTD IIPOCHIIAIONIEIOCs IIPY/Aa, M THICAIU OfHO-
K/IETOYHBIX BOZLOPOCTIEl yCTPEMUIICD TyJa.

Haiigu penrenns ajis ciefyrOmX CUTyaIii.

a) Ha penp poxxpennst Tebe mogapuin odeHb KpacuBoe KOMHATHOe pacTeHye. YTo mpearnpu-
Mellb TBI IS CO3MaHMsA HayuboIee 67arONpIUATHBIX YCIOBUIL /A €T0 POCTa U PasBUTHUA?

6) Ha nopor goma TBOelt 0abyIIKy ymaja jieTydas Mblllb. baOylka HblTaercs eil oMOYb
B3JIETETh, HO Oe3ycrelnHo. Kak Thl TOMOXKeIIb JIeTy4elt MBIV B3/IeTETh?

B) Bpau ycTaHOBWI y TBOeil cecTpbl CKO/MMO3 M3-3a ee HENPAaBWIbHON OCAaHKM BO BpeMs
BBIIIOJTHEHNA JOMAIIHUX 3afjaHuit. Kakue coBeTs! ThI ObI fas cBoOeI! cecTpe?

r) B nocnenHee BpeMs ThI IOCTOSIHHO YyBCTBYEIb YCTAIOCTb 13-3a OOJIBIIOTO KOJMYECTBA
YPOKOB 1 BHEYpOUHBIX 3aHATUIL. Kakum Obl BUOM CIIOpTa Thl HAYa/l 3aHMMATbCS, YTOODI
YKPENuTb CBOE 3[0POBbe?

Tecr k Teme «Onopubie cTpykTypbI»
O6Benu O6yKBY J1, ecru, 10 TBOEMY MHEHUIO, YTBeP)KA€HIE MICTUHHO, i1 /I — eCy OHO, KaK ThI
cuMTaenb, 10>kHo. Ecu To1 00Ben /I, Hamuimy mpaBIIbHOE, Ha TBOIT B3IVLAJ, yTBePKIeHue.
a) M T Teno nur obTexaemoit Gpopmbl Hr1arofapst 0co60My pacIionoXeHuIo IepbeB.

6) I J1 Poibbl mepeMerjatorcs B Bofie O71arofiapst akKTUBHOI paboTe ITaBHUKOB.

. Hamimmm B Terpapgy mudpsl, a pagoM — HasBaHM:A COCTaBHBIX YacTell CycTaBa, BbIOpaB ux

"3 MPEMIOKEHHOTIO CITICKA.

1 —5
CycraBHas cyMKa/KaIcyaa
\ CyHOBMaTbHAA XIIKOCTD
22— CuHOBMaIbHAsA 000/I09KA
Casaska
3— —6 Koctp
Cyxoxunue
—7 CycraBHOI1 XpA1L
Mprmmia
4 8

Hammmn 3aMeTKy u3s 5-7 npejioskeHuit, B KOTOPOIi PacKpoii ClocOOHOCTD K IIAaBaHMIO
Yy BOJHBIX >KMBOTHBIX, MCIIONb3ys CeAyIOLiye CIOBa: 00mekaemas (Qopma, NAAGHUKU,
XapakmepHuiil ckezem, 2UOKOCMb U IMACMUYHOCMY, IACMDbL, 20PU30HMATILHOE NOJONEHUE,
Mexnanvuesas MmemOpana, nuasawue, cokpaujerue, paccnabrenue, pyiv, naasaHue Ha
n08ePXHOCMU, KPbilbs, nPodsuicerue u 0p.

A




. Paciipenenu cremyroniye CTpyKTypbl B IPYIIIBI ITO TPV M YKaKM KpHUTepuii Knaccuduxanun.

Hepbﬂ, Ppa3BuUTbIE€ MBIIIIDI, IJIEY€BasA KOCTDb, BO3AYLIHbIE MEIUIKM, TOHKAs KOXKa, XMTMHOBbIE
JKMIKY, IIOJIbIE KOCTY, Iy4€Basd KOCTb, KPbl/Ib, JXECTKNE KPbl/IbA, IOKTEBAasA KOCTb, J/IVMTHHbIE
ITa/IbIIbI.

IIpencraBieHHOe HIDKE YTBepXKAeHMe COCTOMT M3 [BYX 4YacTeil, KaXKgad M3 KOTOPBIX
AsnAerca uctuHHoi. O6Benu GykBy JI, ecmu BTOpas 4acTb NMOATBEP)KAAaeT MCTHMHHOCTD
nepsoii, u 6ykBy JI, ect — Het. Ecnu o1 06Ben 6ykBy /I, HammumM npaBUIbHbIN, HA TBOV
B3I/LAfI, BAPMAHT yTBEP>KAEHUAL.

M JI VY saiia 3agHye KOHEYHOCTH JUIVHHEE, IIOTOMY 4YTO B FOPY eMy OeXXaTb jierde.

Hammmm pemenns fis cIefyrOIuX CUTyauii.

Tebe HpaBATCA KUBOTHbIE, TIO3TOMY [IPY3bs OAAPIIN Tebe Ha IeHb POXKICHIA:

a) momyras,  6) jBe aKBapUyMHbIe PHIOKI, B) KPOJIVKA.

Kaxk TbI mocTynimib, 4To6bI CO37aTh HOBOMY IIMTOMILY Hanboree 61aronpuATHbIE YCTOBMA
UL POCTa, Pa3BUTIA U {BVDKEHUA?

TeCT K TEMeE «CPICTeMbl KOOPAHUHAIINMN H HHTErpanHvuH
OPraHU3MOB»

I'TA3 "1 3PEHUE

. IIOIIOTIHI/I TEKCT CTOBAaMM WIN CTOBOCOYETAHNAMMN U3 NIPIIATa€MOro HIKE CIIICKA.

YemoBex BOCIPUHIMAET 11 [I03HAET OKPY>KAIOLII MU 671arofapst CiaxeHHolt paborte .. .

Kax7plit 13 OpraHOB UyBCTB BOCIIPUHMMAET ONIpefieNieHHble ... . Hanpumep, ... BOCIpUHMMaeT
cBeT, popMy, pasMepbl I IIBeT OKPY>KAIOLINX HAaC 00BEKTOB.

[Tpy oMoy aHa/MN3aTOPOB >KVBbIE OPTAHM3MbI BOCIPUHUMAIOT MH(OPMALINIO, KOTOpas
AHAMMBUPYETCS IPY YIACTUH ... U ... ¥ CTIOCOOCTBYET MX MHTETPALIUN B CPERY OOMTAHUSL.

. — 9TO IPUCYyIee XMBOTHBIM J 4€/IOBEKY CBOJICTBO OIPEENATh CBOE IONOXKEHUE B
IIPOCTPAHCTBE Ha OCHOBE PACIO3HABaHM:A OIPENENIEHHDIX ACIEKTOB OKPY)KaloLel Cpepbl,
HAIpJMeD: IYTH MUTPALIUN, TOPOTY K CBOEMY YOI, CBOI TEPPUTOPHUIO, IIULILY U T. Ji.

JKuBoTHBIE 00111AI0TCST, TTOCHIIAS ¥ BOCTIPUHMMAS ..., TPV TIOMOLLY KOTOPBIX OHM IIPUB/IEKAIOT
0co0ell IPOTUBOIOIOXKHOTIO II07a, U3BELIAIOT O NMPUOIVDKEHNI BPAroB, BRIPAXKAIOT CTPax I
THEB, Pa3rpaHU4MBAIOT TEPPUTOPUY, COOOIIAIT O MECTOHAXOXKCHUM NI U T. [,

Yenosek, B OT/IUYME OT XXMBOTHBIX, MICIIO/Nb3YeT B IIPOLecce OOIIeHMA He TOTBKO XEeCThI, HO
1 ..., COCTOSILYIO Y3 ..., KOTOpBIE 00/Iaffal0T 3HAUUTEIBHO CHION 1 MOTYT 3aMEeHNTD BCe ApyTiie
CUTHaJIbl B IIPUPOJIE.

CioBa, OpraHbl 4yBCTB, CTMMY/Ibl, OPMEHTALM, KOPa FOJIOBHOTO MO3ra,
OpTaHbI YYBCTB, I71a3, OPMEHTALN, PEYb.

Oxapakrepusyii B 4-5 mpeI0XeHIAX 0CO0eHHOCTI CTPOEHIS I71a3a U 3peHNUs Y OHOTO U3
JKUBOTHBIX (110 BBIOOPY).
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3. 3ammum B Terpaau uudpsr u Ha-
3BaHNS COOTBETCTBYIOLIMX CTPYK- 3
Typ I/1asa (CM. pUCYHOK CIIpaBa).

10

1 11
12

4. Kakue Tpu mpaBmia nmpoQMIAKTUKM YCTATOCTYM MBIIIIBI I71a3a BO BPeMs IINTETHHOTO
YTeHMs ThI MOKelIb Ha3BaTh? OTBET JO/KEH OBITH pa3BePHYTHIM.

5. YKaKi CXOACTBA M OTIMYNA MeXKAY OMM30pPYKOCTBIO (Muomuesi) M AaTbHO30PKOCTBIO
(rumepmerpommeii).

S

IIpenmoxu He MeHee TpexX penIeHNI A KayKK0l U3 MepednCIeHHbIX CUTYAIVIt.

a) ITocre mpoBepeHHOTO 06CIETOBaHMs Bpau-0pTaIbMOJIOT IIOCTABII TeOe IUaTHO3 « MIOTIS».
Yro THI mpeAmpuMellb B JaHHOM Cayd4ae [yisi IOBbIeHMs 3((deKTMBHOCTH Ipoljecca
YTeHNe—IICbMO?

6) Bo Bpemst peMOHTa B Balllell KBapType MaMe B IJIa3 MOIAT0 HECKOJIbKO KaIlleIb ralleHoi
usBecTy. Kakyio oMOIIb Thl OKaXKeIlb eif B 3TOM CrTydae?

B) IIpocHyBIINCD yTPOM, THI HOUYBCTBOBAJI JKXKEHIIE B ITIa3aX, @ IOCMOTPEB B 3ePKaJI0, YBUAE,
YTO OHM OIIYX/IM ¥ TOKpacHes . YTo HeoOXOMMO cieNaTh [/ YIyqIleH) COCTOAHMA IT1a3?

OPTAH CIIVXA I CIIYX
10
1. Hanumm HanpoTus T 8

nudp HasBaHUsA 1
COOTBETCTBYIOIIX 3—
CTPYKTYPp yXa, 5 L
yKa3aHHBIX Ha PUCYHKe. 5

9

—7 11

g

JonomHu cxeMy Ha3BaHMAMY HPONYIEHHBIX CTPYKTYP YXa, BBIOPAB UX U3 MPeI0)KEHHOTO
HIDKe CIICKA.

YHas pakoByHa —> ... —> bapabaHHas epenoHka —> ... —> ... —> CJIyXOBOII
HEPB —> ...

CHYXOBI)IC KOCTOYKM, Y/INUTKA, CJ'IYXOBOI7[ IIpOXo0[, KOpa rooBHOr0 MO3ra.

A
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ITopuepkHM B cXeMe CTPYKTYpBI, socnpunumarujue (CIDIOMIHON NuHMelT), nepedaroujue
(BomHMCTOIT MUHMeNT) M ananusupyousue (TyHKTUPOM) 3BYKOBbIE CUTHAIIBL.
OsarnaBb cxemy.

. Pacnpenelm B TPYIIIbI 110 Ba HA3BAHNA YKAa3aHHbIX B CIIMICKE OPTAHN3MOB.

Ykaxku KpuTepuit Kmaccupuxamum.
l'aptoka, coBa, 1aHb, 1€Ty4as MbIIlb, COTIOBEIL, IIayK.

. 3anmimnm TpU IPpUYIMHDI ocnabenus Ccayxa.

H}IH I(a)KHOf;[ 13 HUX YKQXU COOTBETCTBYIOLIEE ITPABI/IO I'MTMIEHDI.

IIpemmoxu pemenns A KaXK[0i 13 epediCcIeHHBIX HIDKe CUTYaIIit.

a) Y Tebs1 mpocTyaHOe 3ab60eBaHe, KOTOpOe [IUTCS Yke 6oree Heflenu. B mocmenHue fHu T
[IOYYBCTBOBAJL, YTO HAYa/I C/IBIIATH Xy)Ke. UTO IpenpyMentsb Thl /ISl YAYILIeHNUs CIyXa I
COCTOSTHMUA 3[J0POBbA?

6) TBoit crapumit 6paT KaXXHbIl Bedep HMPOBOLUT Ha AMCKOTeKe. B rmocnenHee Bpems Tbl
006paTWI BHMMAHME Ha TO, YTO YACTO OH IIPOCUT YCVWINTH TPOMKOCTb 3ByKa TeIeBI30Pa,
JKQJTYsICh Ha TO, ITO IJIOXO CIBIINT. UTO ThI €My [IOCOBETYELIb, YTOOBI COXPAHUTD OCTPOTY
CTyxa B JlanbHelmem?

B) [Tocte BOCKpeCHOTO MMKHIMKA B JIECY TBOSI M/IAJIIAS CECTPA IIPOCHYIACh HOYBIO OT OCTPOIt
6o B yxe. Kak Tl OMO>KelIIb CBOEII cecTpe?

KOJKA 1 OCA3AHME

. Hapncyﬁ B TETpAiN B BUI€ CXEMbI YIaCTOK KOKI M YKA)KI BC€ €€ CIION.

. Haiipy cooTBeTcTBUE MEXAY THIIAMM PELENITOPOB KOXM (KOMOHKa A) M MX QYHKINAMYU

(xomonka B). (ITopckaska: ogHa 3 QyHKIyM B KOTOHKe b — muinHss).

A b

1 - BocnpuHMMAET XOJIO.

2 — BOCIIpMHUMAET IIPUKaCaHNe.
3 — BOCHpMHMMAET TEIIO.

6 4 — BOCIIpMHMMAET JIaBJIEHNE.

5 — BOCIIpUHUMAET 6OJIb.

. Pacnpenem/l B I'pynmnbl 110 Ba IEPEYNCICHHDIE MOHATIA M YKAaXKN KPI/ITCPI/II‘/‘I KIIaCCI/I(l)]/I-

KaIuit.

Koxa, BbIJI€/IEHME, OCA3AHNE, o6pa3yeT BuTaMuH D, 4YyBCTBUTE/IbHDBIE BOTOCKH, 607b.

. YKaxKu He MeHee Tpéx IIpaBWI I'NTVIE€HDBI KOXKN.

. IIpepmo>xu pemeHns fisa KaXKgo0il M3 yKa3saHHBIX CUTYaIluii.

a) JleToM TBOsI CeMbsl ITaHMPYET 1T0e3Ky Ha Mope. I1o mporHo3aM CMHONTUKOB IIPeACTOsIIee
71eTO 6yeT 0UeHb XKapKIM. UTO IPeIOKMILIb ThI WIEHAM CBOETT CeMbI IS IPefOTBPAIeHIS
IeperpeBaHis Ha CONMHIIE?

6) Bo Bpems ymabopaTopHOIT paboTHI O XMMMYU 1M3-32 HEBHMMATENbHOCTY Ha PYKY IIOIA/IO
HECKOJIbKO Kalle/Ib CEPHOII KMCTOTBL. UTO ThI CAie/Iaelllb B 9TOM CIydae?

4

“ 139



1.

140 ™

Tec*r K TEMe€ «Paamnomenne B ZKHBOM MHPE»

IIOJTIOBOE PASMHOJKEHME YV JKUBOTHbBIX

YKaxn He MeHee TPEX MPUMepOB, MOATBEPKAAIOIINX MPENMYIECTBO IOI0BOTO Pa3MHO-
JKeHIA B CPABHEHNN € 6eCTIONbIM.

Onumm B 5-7 HMpemIOKeHNAX Mpouecc GepeMEHHOCTH Y MIEKOMUTAMIIX C MOMEHTA
OIIOJ[OTBOPEH IS O MOMEHTa POXKI[EHN, ICIIONbB3YS CIeTyIOLINe IOHATIA:
CNEUUATUIUPOBAHHDIE OP2aHbl, CNEPMAMO30Ul, SlileKIemKad, 0onno00meoperue, SUUHUK,
ATiUe600, 3u20ma, MAmKa, MHOOKPAMHbie OesleHUs, IMOPUOH, NA00, HAAUeHMA, O00MeH
8eu4ecmeaml, AMHUOMUUECKast HUOKOCMb, 3aujuma, 6epemeHHOCMb, POObL.

Vicnonb3ys He MeHee TPEX KPUTEPIEB, YKAXKU OTIIYILA MEK/Y:
a) AMLEKIeTKOI i CIIEPMATO30UOM;
6) IIpsAMBIM U HEIIPSIMBIM IOCTIMOPVOHA/IBHBIM Pa3BUTHEM.

. HPCJIIIO)KI/I peuieHn:A i Ka)KI[Oﬁ "3 MEPEIYNCIECHHBIX CMTyaI.[I/Iﬁ[.

a) Tbl momy4ws B HOJAPOK Ha IeHb POXKJICHNA PEIKYI0 aKBapUYMHYIO pbIOKy. Kakue ycmosus
ThI JOJDKEH CO37IaTh 1 Hee?

6) TBolt femyIKa pelyT 3aHAThCS pa3BeieHNeM oBell. EMy IpUHAIIeKUT y4acTOK 3a CeTIOM,
BO/IM3Y HeOOBLIOro 03epa. UTO ThI MOCOBETYELIb CBOEMY feAYIIKe, YTOOBI ero 3aHs;THe
CTaJIO YCIIEIIHbIM?

IO/IOBOE PASMHO)KEHUE Y PACTEHUI

1 LS

2—V 6
. 3ammum B rerpagy my¢pbl ¥ HAMPOTUB KAXKIOI —

Ha3BaHMe COOTBETCTBYIOIIEN CTPYKTYPbI IIBETKa

(cM. prcyHOK cpaBa).
R \
/ 4
4 LS

. OsarmaBp KaKOYI0 OIIMICAHHYIO CUTYallI0 ONHNM IIPENIOKEHNEM.

a) Jlaxxe mpy c1aboM HOKAUMBAHMY JUIMHHBIX M TOHKUX BeTBEJl BOKPYI KYCTa BO3HUKAJIO
obmako >xenroyt mbim. Kasamoch, Mypuazbl HbIUIMHOK BBIOPAchIBAIOTCS U3 0€3LOHHBIX
IbIIbHUKOB. BeTep pasHOCUT MX, a paCKpBIBIIMECA HA JPYTUX BETOYKAX XKEHCKME LBETKM
YK€ 0XKIJIAI0T «CBOMX IbUIMHOK-U30PaHHMKOBY /I COBEPIIEHNS Ta{HCTBA OIbUICHMA.

6) OnuH M3 crepMmeB CIMBAETCA C ANMIEKIETKON, 00pasysl 3UTOTYy M 3apOfbILI, a JPYroii
CIIepMUIL CIMBAETCS C LIEHTPaIbHO JUIITOMIHOT KJIETKOTE ¢ 00pa3oBaHueM IHdocnepma —
XpaHWINILA OUTATEeNbHbIX BEIECTB.

B) ns >Keny)1e17[, YIaBIINX OCEHbIO Ha KOBEP U3 CYXUX JIMCTHEB, TO 3[I€Ch, TO TaM BECHOII TTOsIB-
JIAOTCA MaJICHbKIE JIY6KI/I, CO Bpe€M€HEM IIpe€Bpanfalomyecsa B MOIJHbIE NE€PEBDBA, KOTOPbIE
IIPOCTOAT COTHU JIET.

A




3. Ykaxu oTIm4nsa Mexny:
a) TIOJTHBIM U HEMTOTHBIM I[BETKAMIA; B) 3epHOM IIIEHNI[BI U 6060M daconi.
6) 1BeTKaMy IIOMUOPA U BUIIHY;

4. IIpennoxu penreHN: A KaKIoli 13 epedncIeHHbIX CUTyaluii.

a) Tbl pemm caMOCTOATENIbHO MOMYYUTh Paccajy OTYpLOB /A HAYHOTO ydactka. UTo Tb
Cletaelrb it 9TOro?

6) TBos cecTpa 3aropernach ujell BbIPAIMBAHNUA B Cafy L[BETKOB acTpPbl PO30BOTO 1}BeTa, HO
U3 KyIUIEHHBIX CeMSH BBIPOC/IN TOJIbKO Oerrble 1 KpacHble 1iBeTKM. Kak ThbI IOMOXKeNb el
HOJIy4UTD B CIEAYIOLIEM TO/y aCTpbI ee II00MMOTO 1iBeTa?

TeCT K TEMe «BHOPHTMbI»

1. Vkaxm:
a) o0ILIyI0 MPUYNMHY, 10 KOTOPOI OCEHBI0 OJHY JXMBOTHbIE BIAJAIOT B CIISYKY, a APyrue —
MUTPUPYIOT;
6) 1Be 0COOEHHOCTH YXMBOTHBIX, COXPAHSIONINX aKTUBHOCTD I B 3MMHee BPeMsi TO/1a;
B) OJIHY 3 IIPMYUH BO3BPALeHNA MUTPUPYIOLINX IITHL].

2. YKaXu OTIMYNA MEXKIY COCTOSTHMEM OlieTIeHEHA U CIIAYKI JKIMBOTHbIX HA OCHOBE He MeHee
TPEX KpUTEPHEB.

3. IlogyepkHM «INIIHEEe» CTOBO B KXKFO0I1 M3 NepeYNCIeHHBIX IOCTEeJ0BaTeTbHOCTEI:

a) cura 6) Gemas mams B) MOPKOBb
cemra capaHya yKpoII
CeNnblb 6abouKa-MOHapX KaIycra
yropb rony6n CBEKJIa
ocerp Oenblii aucT penyic

4. TIpennoxu penreHN: A1 KaXKIoI 13 epedncIeHHbIX CUTyaIuii:

a) Tbl XoTen ObI MOKAPUTh MaMe K 8 MapTa OYKeT TIONbIIAHOB, BBIPALIEHHBIX TO00I. UTO
C/ie/Taelllb THI /I BBIIIOJTHEHNA CBOETO SKeTaHUA?

6) 3a Y)XKMHOM MaMa CKa3ajla, 4TO XOTe/Ia OBl 3MIMOIl BBIPACTUTD JIYK, ETPYLIKY U YKPOI Ha
6amKkoHe. YTo IIOCOBETYeIb Thl MaMe?

Tecr k¥ Teme «Cucremn! :xusneobecneuenusi»

1. 3anomHu Tabnuuy, ykasas QyHKIMM KaKIOTO OPTaHa U CUCTEMY, B COCTaB KOTOPOIl OHY
BXO[IAT.

Opranbl QyHKIIN Cucrembl
1 2 3

Jlerkne

MoueBoit 1y3bIpb

Kenynox
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Ceppue

[MomxenynodHas xenesa

ITouxkn

I'notka

. Ykaxu (paKkTopsbI, CHOCOOCTBYIONIIE 3[OPOBBIO:
a) KPOBEHOCHOI CHCTEMBI; 6) BBIIE/IUTENBHO CUCTEMBI.

3. B mpuBefeHHOM CHICKe NPEeCTaBIeHbl CTPYKTYPBI M OPIaHbI, 0 KOTOPBIM IPOXOJAT
BUTaMUHBI OT NOCTYIUIEHMSA B OPraHM3M [0 BCachlBaHMA B KIeTKu. Pacmomoxm Bce
CTPYKTYPBI B COOTBETCTBYIOIEM MOPATKE.

Por, xnerka, elIymoK, TOHKIIT KMIIeYHMK, IUIEBOJ, IJI0TKA, KPOBb.

4. CocTaBb CIMCOK PEKOMEH/IAINMIA ITO IPOQUIAKTHKE 3aII0POB.

5. YKaxn ommmumuA MeXAy acCUMIIALMed M IMCCUMIUIALMEN, JICIONb3ys He MeHee TPEx
KpHUTepueB CpaBHEHNA.

. IIpuBemyt apryMeHTHI B IONb3Y CTEAYIOMINX YTBEPK/eHMUIL.
a) Tpaxes mpezcraBisier cO00J IOCTOSHHO OTKPBITYIO IOJIYI0 TPYOKY.
6) TTopBIDKHOCTD JIETIKOLITOB MMeeT BaKHOe 3HaUeHMe /I OpraHi3Ma Ye/loBeKa.

. ¥ TBoeIJ1 cecTpbl XOPOLINIT My3bIKa/IbHbII CIIyX, ¥ OHA 3aIliCalach B MIKOIbHBI Xop. Ho mocre
HePBBIX PereTULINII OHa [0XKaTT0BaIach Tebe, YTO Y Hee BOSHMKAIT MPOO/IEMBI C bIXaHIEM.
YTo mocoBeTyenb ThI €l /I TPEHNPOBKM JbIXaHIA?

Tecr x Teme «Oxpana okpy:xaromen cpeabi»

Vkaxm:
a) He MeHee TPEX OTPULATEIbHBIX OC/IECTBII MHTEHCUBHOTO BEJIEHNS CENbCKOTO XO3SMCTBa;
6) He MeHee TPEX IIPEVMYIIECTB COBPEMEHHBIX 0110TeXHOOTMIL.

2. IIpencTaBb B BUfe CXeMbI:
a) IpUMep BefieHNs 9KOIOTMYHOTO Ce/IbCKOTO XO3SICTBA;
6) mpuMep mepepabOTKM IPOMBILIIEHHBIX OTXOLOB C IIPYIMEHEHeM 01I0TeXHOIOTHIL.

IIpenmoxu pemenns AisA KaXXF0i 13 NepedicIeHHbIX HIDKe CUTYaIii:

B TBOeM HacesleHHOM ITYHKTe 00'bsAB/IEH KOHKYPC Ha JIYYIINIT IIPOEKT 10 BTOPUYHOMY UCIIOIb-
30BAHMIO OTXOfI0B IIPOM3BOZCTBA J 9KONOTMYHOMY OOYCTPOIICTBY BCeX HPUyCafeOHbIX XO-
3a1icTB. [Tpepioxu cBoii IPOEKT [IA y4acTuA B KOHKypCe.
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