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NMPEAVNCIIOBUE

Mocobune, KOTOpoe Bbl AepXkute B pyKax, SBMASETCS CBOeOOPa3HbIM
NyTeBOAMTENEM MO OMONOrMYECKUM AUCLMMNAMHAM U CTaHET HeobXxoau-
MbIM AOMO/IHEHWEM K LLKOJ/IbHbIM WU aOUTYPUEHTCKUM YyuyebHMKaM. OHO
MMEET psfl 0COBEHHOCTENR:

He MOBTOPSS LUKO/IbHble YYeOHMKM, MOCO6GMe BK/IOYAET BECh
OCHOBHOI y4e6HbI MaTepuan No 6MoN0rMmn 3a Kypc LLKOSbI;

B NMOCOOWN 0TOOPaH TO/IbKO TOT MaTepuan, KOTOPbI COCTaBNAeT
OO6LLEKYNbTYPHbIA MUHUMYM NIHO60r0 06pa3oBaHHONO Ye/0BEKa;
CTPYKTYypa nocobus no3sBonseT AoOMTLCSA peasibHOro MnoBblLLe-
HMA 06pa3oBaTelbHOro YPOBHSA 11060 KaTeropmmn oby4aroLLmx-
CA OT HeYCMeBatoLWEro 0 OT/INYHUKA;

N3 TeKcTa ybpaH BeCb BTOPOCTEMNEHHbIN MaTepuas, a ero Heoob-
XOAUMbBIA MUHUMYM MOAAaH NakKOHWYHO, MPOCTbIM MOHATHbIM
3bIKOM;

nocnefoBaTe/lbHOCTL PACNONIOXeHNs PybpuK TekcTa obecrneyu-
BaeT MPUHLIMM MHOrOKPaTHOr0 NOBTOPEHUS M 3aKPEneHnst Ma-
Tepuana, YTo B KOHEYHOM MTOre BCerga npmBoAMT K XOpOLLEMY
obpa3oBarte/ibHOMY pe3y/bTary.

MpeanaraeMoe Noco6ue OKAXKET HEOLIEHUMYIO MOMOLLb YUNTENHO:

OHO afpecoBaHO LUKO/IbHMKaM MPOMUIbHbLIX U HENPO(UIbHBIX
K/1lacCoB, TO eCTb BCEM YYaLLMMCS;

B HEM B COOTBETCTBMM C AEACTBYIOLMMMK NporpaMMamMu o
oronorun cobpaH BeCcb TOT MaTepuas, KOTOPbIA YYEHUK [0/-
YKEH 3HaTb Kak Nt060e npasuo.

OCc06eHHOCTY HACTOALLEr0 Y4eOHOro Nocobus No3BoONSIT NPUMEHSATD
ero Ans 06y4YeHns He TONbKO LLIKO/IbHWUKOB, HO U aBUTYPUEHTOB. Y 06HO,
ec/n Takue nocobus byayT y BCEro Knacca — 3T0 NO3BO/IUT MUCMO/Mb30BaTh
NX B CUCTEME U NPUBEAET K BbICTPOMY M YCTONUMBOMY POCTY YCNeBaeMo-

CTIn.

HakoHell, npegnaraemoe nocobue GyAeT CYLIECTBEHHbIM MOMOLLHU-
KOM [Nl POAUTENENA, TaK Kak OHO NMO3BONSET 3a HECKOMbKO MUHYT onpefe-
NNTb YPOBEHb MOArOTOBKM Ballero pebeHka no 6ol TeMe LLIKOMbHOWA
Nporpammbl no 61onorum.

YKenaem ycnexoB BCEM HALLMM ynTaTensam!



BMOJTIOrNA PACTEHA

OBIIEE SHAKOMCTBO C IBETROBBIMUA PACTEHUAIMHU
§ 1. boTaHMKa — HayKa 0 pacTeHUsIX. PacTUTeNbHbIN MUP

[MoBTOpPWN 1 3aNOMHMU:

BoTaHvKa — HayKa, BCeCTOPOHHE M3yyatoLLias pacTeHNs.

Hauano 60TaHMKKN Kak HayKn NON0XKNIN APeBHME TPEKN.

BoTaHuKa ABNSIeTCA COCTaBHON YacTbi HAYKM 0 XKMBOM — GMO/OTUN.

Be3 pacTeHui i HEBO3MOXKHO CyLLLeCTBOBaHME >KMBOTHbIX 1 YeN0oBeKa.

Ha 3emne 06uTaeT 0T 350 40 500 ThICAY BUAOB pacTeHWIA.

Bce BUAbl pacTeHWN, 3acenstowme onpeLeneHHY TeppuTOopuIo, BMeCcTe 06pasyioT

X3

*

X3

S

X3

*

X3

S

X/
L X4

R/
L X4

thnopy.
% [pynna B3aMMOCBSi3aHHbIX APYr C APYroM pacTeHWi, npouspacTarlnX Ha OAHON
TeppuToOopuK, 0bpasyeT pacTUTENbHOE COOOLLECTBO.
“ Hambonbluee B1gOBOe pasHOOOpa3vne pacTeHWii HabnoaaeTCA B YCNOBUAX BNaXKHbIX
TPONMUYECKNX NECOB, HAMMEHbLLIEE — B NMYCT bIHAX, TYH/PE, BbICOKOropbAX.

Bonpockl Ans camMonpoBepKu:

1. [aiTe onpeaeneHne 60TaHUKN KakK HayKu.

2. Koro cumTaloT pofoHaya/ibHUKaMn 60TaHnKn?

3. CocTaBHOW YaCTb Kakon Hayku siBnseTcA 60TaHnka? YTo usyyaeT 3Ta oblas Hay-
Ka?

4. KpaTKo onpefennTe BaXKHENLLYH Pofib pacTeHW Ha 3emre.

5. [aiiTe onpeaeneHne NOHATUAM hnopbl M pacTUTeNbHOro coobuiecTsa. CpaBHATE UX.

6. B Kakux npupofHbIX 30HaxX HabnogaeTca Hanbonbllee, a B KAKUX HalMeHbLUEe BU0BOE
pasHoobpasne pacTeHnin?

§ 2. LIBETKOBOE pacTeHue 1 ero CTPoeHme

nOBTOpl/I " 3alOMHN.

% OpraH — 3T0 YacTb Tefa OpraHn3Ma, BbINOMHAOLLAS ONpPeeNeHHYH0 DYHKLMIO.

% Teno pacTeHWli COCTOMT M3 BEreTaTMBHbIX U reHepaTUBHbIX OpraHoB. BereTaTue-
Hble 06ecneunBalT NUTaHNE W AblXaHWe PacTeHWs, a reHepaTUBHble — PAa3MHOXKEHME 1 pac-
ceneHue.

% [MepBble NOSABMBLLMECS HA 3eM/le PpacTeHUs BblIN BOAHBIMU, UX TEeN0 He BbIN0 pasge-
NIEHO Ha opraHbl 1 TKaHMW.

% [Mob6erom HasbIBalOT CTeGE/b C PACMONOXKEHHBIMW HA HEM NUCTbAMMU U NMOYKaMMU,

% PacTeHus, UBeTYLLME XOTb pa3 B XKU3HW, HA3bIBAKOT LIBETKOBLIMMU.

% LIBeTOK pa3BMBaeTCs Ha LIBETOHOXKKE M UMEET YallleuKy 13 YalLeIMCTUKOB, BEHUMK
13 NenecTKOB, NECTUK M ThIUNHKN.

% 113 3aBs131 NeCcTVKa passuBaeTCsl Nof.

Bonpockl Ans caMonpoBepKu:

1. YTo Takoe opraH?

2. V13 KaKux opraHos COCTOUT pacTeHune? MNpueeanTe NpuMepsl.

3. [[e Brepsble NOABUINCHL pacTeHWUA Ha 3emie, U KakoBbl OblM UX OTNUYNTENbHbIE OCO-
GeHHOCTK?



Y10 Ha3blBaeTCs noberom?

Kakune pacTeHus Ha3blBalOT LBETKOBbIMU?
Has3oBMTe YacTu UBeTKa.

13 yero passuBaeTCAa NI104 pacTeHns?

No gk

8 3. lMpuncnocobnieHHOCTb MA040OB U CEMSAH K PacrnpoCTpaHeHMIO B
npupoe

[MoBTOpPKN 1 3aNOMHWU:

¢+ Y UBETKOBbIX paCTEHWI Nocne LBeTeHNA 06pasyeTcs 60/bLIOe KOMMYECTBO M/I0A0B
N CEMSIH, UMEIOLLMX CnelmasibHble NPUCNOCO6NeHNS ANSt PA3MHOXKEHWS 1 pacCceneHmsl.

¢ BHeluHWe haKTOopbl, yHacTBYOLLME B pacnpocTpaHeHWU NI0L0B U CEMSIH: BeTep, BO-
[a, YKNBOTHbIE N YeSIOBEK.

% TMpucnocobneHre pacTeHWI K pacrnpocTpaHeHWIO NI0A0B U CEMSH C MOMOLLBH0 BeTpa:
KpblaTKW, BONOCKKM, 061eryeHHble CeMeHa.

¢ [MpucnocobneHne pacTeHN K pacnpoCcTpPaHEHUIO N0J0B U CEMSIH C MOMOLLbIO BOAbI:
CeMeHa C BbIpOCTaMu, HarnoIHEHHbIMI BO3JYXOM.

¢+ MpurcnocobnieHne pacTeHU K pacrnpocTpaHeHNIO MI0A0B U CEMSIH C MOMOLLbIO YKU-
BOTHbIX U YenoBeKa: spKasi OKpacka, npueieKkaTeNbHble NUTaTe/NbHble BELLECTBA; KOMOUKMY,
LierKne BbIPOCTbl, YacTO Masible pasmMepbl (UTO0 CNOCO6CTBYET pacnpocTpaHeHUIO C NPUANN-
LLIEI rpsi3blo). Bce KynbTYPHbIE Y MHOTME COPHbIE pacTEeHUS pacnpoCcTPaHSA T CS Ye/IOBEKOM.

¢ TMpncnocobneHna K camopacrnpocTpaHeHWo M/1040B U CEMSIH: camoonajeHue, camo-
pasbpacbiBaHue.

% PacTuTenbHbIA MUP HE HEYTO NOCTOSAHHOE, YCTaHOB/IEHHOE pa3 U HaBceraa, OH BCe
BPEMSI MeHsieTCS.

Bonpocbl Ans camMonpoBepKu:

1. [And yero cny>kaT pacTeHUO NnoAbl U ceMeHa?

2. Kakoe KOnmMyecTBO CeMsH y paCTeHMﬁ 06pa3yeT0ﬂ nocne nx LI,BeTeHMFI? UTo nomoraeT
M B pacnpocTpaHeHun?

3. TMepeuncnnTe hakTOpPbI, 06ecneymBatoLLe pacnpocTpaHeHe N1o0L0B U CEMSIH.

4. HazoBuTe NpMcnocobneHnsi CeMsiH pacTeHUIA ANs pacnpocTPaHeHns C NOMOLLbI BeTpa.

5. Ha3oBuTe NpMcnoco6neHms cemsH pacTeHUn ans pacnpocTpPaHeHUs C MOMOLLGH0 BOAbI.

6. HasoBuTe npucnocobneHnss cemMsH pacTeHuin Ans pacnpoCcTpaHeHNs C MOMOLLBI0 >KK-
BOTHbIX 1N YE/NOBEKA.

7. Kak Bbl cu/ATaeTe, paCTUTENbHbLIA MUP NOCTOSHEH MM U3MeHYMB? MonpobyiTe o6oc-
HOBaTb CBON OTBET.

RJIETOYHOE CTPOEHHUE PACTHUTEJIbHOI'O OPTAHHU3MA
8 4. KNeTo4HOE CTPOEHME PacTUTE/IbHOI0 OpraHM3mMa

|_|OBTOpI/I N 3alOMHW:

¢+ Mukpockon v nyna — npubopsbl, yBenmymnsatoLLme n3obpa>keHve npeameTa.

¢+ OCHOBHble YacTW CBETOBOIO MMKPOCKOMA: YBeNNMYMTE/bHbIE CTEKNA, 06pasyoLyme
06bEKTUMB 1 OKY/NIAp, TY6YC, LWTaTuB, NPeAMETHbIN CTONNK 1 3epKaUio.

% KneTka — 3T0 Menbyaiiias egnHuua noboro opraHmsma, obnajaroias BCemu CBOM-
CTBaMWN >KMBOro (AblXxaHuWe, NUTaHWe, OOMeH BeLeCTB, Bble/leHne, pasgpa>kMmocTb, ca-
MOBOCMNpoun3BeeHne cebe NOA0OHbIX).



% JKuBas KneTKa pacTeHWl 0653aTeNbHO COLEP>XKUT MPOTONNACcT, OKPY>KEHHbIA 060-
No4KoW. MpoTonnacT BKIOYaeT B cebs LUTonnasmy, 4po, NnacTugbl.

% FA0po XpaHUT W nepefaeT MHGOPMAaUMIO O KNETKe, ee (PyHKUMAX 1 opraHensiax oT
MaTEPUHCKOM K [loYepHei. 3Ta MHopMaLmMa XpaHUTCS B XPOMOCOMaX, HaxXOAALLMXCA B SiApe.

% TnacTugbl — opraHoMAbl, KOTOPble eCTb TO/MbKO Yy pacTeHnn. OHM OblBAOT Tpex
BMAOB: B X/ioponsacTax uaeT PoTOoCMHTES, B lelKonnacTax 3anacalnTcs NMTaTeNbHble Be-
LLIeCTBa, & XpOMON/acThbl NPMAAI0T OKPAaCKy LiBeTKaM 1 njogam.

% TKaHb — rpynna KneToK, NMelLwmnx 06LLee NPOUCXO>XKAEHME N BbINOMHAOLLMX CXOA-
Hble yHKLMW.

Bonpock! g5 camonpoBepKu:
1. HasosnTe BUAbl YBENMYMTENbHLIX NPU60POB. Kakoil npnbop gaeT 6onbliee M3obparke-
HWe npegmeTa?
2. HaszosuTe feTanm Mukpockona. [ns Yyero Cny>KuT Kaxkaas u3 HUx?
[ainTe onpeseneHne KneTKe.
MepeuncinTe 0653aTeNbHble KOMMNOHEHTbI XKNBOIN KNETKMK.
Ha30B/Te OCHOBHYIO (PYHKLMIO A4pa.
MepeuncinTe pasHOBUAHOCTY NAACTUA N YKaOKNTE UX DYHKLMN.
[ainTe onpefeneHne TKaHu.

No Ok

§ 5. MNocTynneHne BeLLECTB B K/ETKY. [BUXEHME N CBOWCTBA LMTO-
nnasmbl

nOBTOpl/I " 3alOMHI.

% XKn3HeeATENbHOCTb PACTEHWI CBSI3aHa C BOAO, C KOTOPOI B HUX NMOCTYNalT He-
06X0UMbIE AN XKU3HW pacTeHUs BeLLlecTBa.

< O60510uYKa KNeTKN 1 ee UMToNnasMa 06/1aaaloT CBOMCTBOM MOYNPOHULIAEMOCT Y,
T.e. OHM CBOBOAHO NMPOMYCKAlT rasoobpasHble BELLECTBA U C TPYAOM UM MeANEHHO Apyrue
OpraHnyecKue 1 HeopraHMYecKye BeLLecTBa.

< TMpoxo>KaeHne BoAbl U PacTBOPEHHbIX B HE BELLLECTB Yepes NonynpoHuLaeMble Kie-
TOYHble MeM6paHbl Ha3blBaeTCS OCMOCOM.

< BHYTPUKNETOYHOE [aB/feHMe LMTOMNa3Mbl Ha 060/104KY, B pe3ybTaTe KOTOporo
pacTeHUs He MOHMKAOT, HasblBaeTCA TYPropom.

< B >KMBbIX KNeTKax UMToniasma ak TYBHO ABUXKETCS, YTO MOy4Ynno HasBaHue LUK-
nos.

< [BV>KeHue uMTonnasmbl GbiBaeT KpPyroBoe U CTpyiAyaTOoe.

% CKOpOCTb [BV>XEHUSI LMTOMNAa3Mbl 3aBUCUT OT MHOTUX YC/IOBUI — TemnepaTypbl,
BA3KOCTU U T.[.

Bonpockl Ans camMonpoBepKu:

1. OT Kakoro BeLLecTBa B NepByo 04epeb 3aBUCUT >KU3HEAeSs TeNbHOCTb pacTeHnn?

2. Kak Ha3blBaeTCs CBOWCTBO KNeTKU N3bMpaTeNbHOro NPoBeLeHNs pasHbiX BellecTB? Ka-
KOe 3HayeHune OHO UmeeT?

3. UTo Ha3biBaeTCA OCMOCOM?

4. YTo0 HasblBaeTCa TYypropom?

5. Kak Ha3blBaeTCs CBOWCTBO aKTVBHOIO ABMXKEHUS LU TOMNNa3Mbl B XKUBbIX KneTkax? Ka-
KM ObIBaeT Takoe ABU>KEHNE?

6. OT Kakux yCnoBuiA 3aBUCUT CKOPOCTb [BV>KEHUA LU TONNa3Mbl?

10



§ 6. [leneHvie 1 pocT KIETKU. TKaHW BbICLLUNX pacTeHUA

MoBTOpPKN 1 3aNOMHWU:
% 3a cueT AeneHus NPOUCXOAMT YBEIMYEHME YMCNA KNETOK N X POCT, a Tak>Ke pocT
BCEro opraHm3ma.
% PacTeHus pacTyT B TeYeHMe BCE XKU3HN.
% B geneHun KNeTOoK rNaBHy0 posib UrpardT AP0 KNeTKU M XPOMOCOMbI, Cofep>Kallime-
CS1 B HEM.
% A0po KNeTKM AennTcs nepebIM.
%+ XpomocoMbl nepegalT NpPU3HaKM 0T POAUTENLCKOM KNETKN K A0YEPHUM, AOCT pau-
Basi TOYHble KOMWM CBOUX MOTOBUHOK.
% TKaHbl0 Ha3blBAETCS rpynna KIeTOK, UMEKLLMX 06LLee NMPOMCXOXKAEHME W BbINOS-
HSIHOLLIMX ONpeaeneHHble hyHKLUN.
% PacTeHuVs uMelT cneaytowme rpynnbl TKaHEe:
- 06bpasoBaTe/bHble — 06pa3yoT BCe ApYyrne TKaHu,
- OCHOBHbIE — COCTaBNs0T 60/bLLYI0 YaCTb Tefa pacTeHus,
- MOKPOBHbIE — NOKPbLIBAKT TE0 PacTEeHMS 1 NPefoXpaHAT ApyrMe TKaHu OT
He6MaronpUATHbIX BO3AENCTBUNA,
- MEXaHWNYECKMNEe — ONOpPHbIe TKaHK, 06pasyloT «CKeneT» pacTeHus 1 obecneym-
BAlOT €ro NMPOYHOCTb,
- NpoBoAsALLMEe — 06ecneymBarOT MOTOKM BELLECTB MO Te/y pacTEeHUs B pasHbIX
HanpaBneHUsIX.

Bonpockl Ans camMonpoBepKu:

1. Y7o nponcxoanT B pesynbTaTe [efleHns KNeTokK?

2. Kakas 0c06eHHOCTb pocTa pacTeHWii OTNNYaeT WX 0T APpYrnx OpraHu3mos?

3. Kakue BHyTpUKneTOo4YHble 06pa3oBaHns UrpatT rMaBHYH PO/b B AeNIeHNN KNeTOK?

4. Kakas opraHenna KneTKu AennuTCs NepBoii?

5. Kakue BHyTpVKNeTOYHble 06pa3oBaHuns 0becrneumBaloT nepefayy npu3HakoB OT POAM-
TeNbCKON KNEeTKMN K Ao4epHUM? 3a CYeT Yero 3T0 NPoUCXoanT?

6. [aiiTe onpeaeneHne TKaHu.

7. MepeuncnnTe rpynnbl TKaHei LBETKOBbIX pacTeHUA. YKa>KUTe (PYHKUMN Ka>KAON Ha-
3BaHHOI TKaHW.

CEMA
8 7. CTpoeHMe N cocTaB CeEMSAH

[MoBTOpPKN 1 3aNOMHWN:

% Cem$A — opraH pasMHO>KEHWS U pacce/ieHnst pacTeHU, CTagnsa nepe>knsaHusa Hebna-
rONPUATHbIX YCNIOBUIA.

s CeMms COCTOMT 13 3apojplLLa, 3anacatoLmx TKaHel N KOXKYpbl.

s Cems40nM — NnepBble 3apoAblLLeBble MCTbA. [0 uncny cemsifoneli LUBeTKOBbIe pacTe-
HWA JensiTCA Ha OAHOA0/bHbIE (C O4HON cemMsAa0Nein) U ABYAONbHbIE (C ABYMS CEMSALONAMN).

< CemsAgonu npy npopacTaHuy CemMeHu Y ABYLO/bHbIX BbIHOCATCA Ha NOBEPXHOCTb, a Y
OfHOAO/IbHbIX — HET.

¢ 3apofblll — MUHNATIOPHOE pacTeHNe C 3apOLblLLIEBLIM NMOGErOM 1 3apOAbILLIEBLIM KOpP-
HeMm.

¢ CemeHa 1 Nnofbl pacnpocTPaHATCA C MOMOLLLI0 BETPA, BOLbl, YXMBOTHbIX U Yeno-
BEKa.
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+ CemeHa cogep>KaT MHOro UeEHHbIX NMTAaTE/NbHbLIX BELLECTB: >XXKUPbI, 6enKu, yrnesoabl,
MUHepa/ibHbIE COJIN N UMEKDT NULLIEBOE, KOPMOBOE U JIEKAPCTBEHHOE 3HAYEHUE.

Bonpockl Ans camMonpoBepKu:

1. YUTo0 Takoe ceMsi, N KaKOBO ero 3HaueHue 415 YKU3HN pacTeHuii?

2. W3 y4ero cocTouT cema?

3. UTo npeacTasnaioT cobor cemanonn? CKONMbKO UX Y pasHbIX Fpynn LBeTKOBbIX pacTe-

4. YT0 npoucxoanT ¢ CeMSA0NAMU Y ABYA0NbHbIX U OAHOAONbHBIX PacTeHUA?
5. YT0 BXOANT B COCTaB 3apofpllla ceMeHn? UTo BXOAMT B COCTAB 3apo/blLLIeBoro nobe-

6. Kak pacnpocTpaHsTCSA CEMEHA U NNOAbI PasHbIX PacTeHWiA?
7. KakoBO 3HaueHWe CEeMsH A/t YKUBOTHbIX 1 YeM OHO 06bSICHSETCA?

§ 8. MuTaHKe, AblXxaHue, POCT MPOPOCTKOB U CEMSIH

MoBTOpPWN 1 3aNOMHWU:

s [na npopacTaHua cemMs HeoOXOAUMbI: ONpeAeneHHas TemnepaTypa, BMa>KHOCTb,
Ha/mume BO3ayXa, >KMBOW 3apofblll U ANt MHOTUX — CBET .

% [MpopacTaHne HauMHaeTCA C HabyxaHUs CeMsiH, NOSABMEHNS 3apPOAbILLEBOTO KOPHSA, a
3aTeM NOSAB/AETCA 3apPO/bILLIEBLIV NOGeT.

¢ lNpn npopacTaHun AbixaHWe 3apojbllia CTaHOBUTCA UHTEHCMBHBLIM, OH NMUTAaeTCH
BeLLlecTBaMW, HAKOM/IEHHLIMW CEMEHEM.

¢ Bpems nocesa 3aBUCUT OT OTHOLLEHMA CEMAH K TemMnepaType U Bnare.

“ B Hauane celoT X0N0AOCTOMKNE pacTEeHUSA, CeMeHa KOTOPbIX NpopacTakT MNpu HU3-
KO TemnepaType, TpebytoLimx 60/bLLIOr0 KONNYeCTBa BOAbl, & CeMeHa TensonoouBbIX Ky/lb-
TYyp celoT npu TemnepaType +8 — +10 C.

¢ TMpun 0gMHaKOoBbIX pasMepax ceMeHa BNaro/tobmBbIX pacTeHNI 3aKanblBaloT rNyoXKe, a
TennontbmBbIX 1 3aCYyX0YCTONUMBBIX — 6/IN>KE K NOBEPXHOCT L.

¢ [nybuHa nocesa 3aBUCUT OT KO/MYECTBA NUTATE/bHbIX BELLECTB B CEMEHW, ero oT-
HOLLEHMSA K B/lare 1 0CO6eHHOCT e MoyBbI.

Bonpockl Ans caMonpoBepKu:

1. Kakue ycnosus He06X04AMMbI /1 NPOPacTaHus CeMAH?

2. B kakoi nocnefoBaTeNbHOCTY NPOUCXOANT NpopacTaHue CeMsH?

3. Kak AbllwyT ¥ YemM nuTaeTca 3apoblll CEMEHN?

4. OT Yero 3aBUCUT BPeEMS NOCeBa CEMAH?

5. B Kakoi nocnefoBaTeNbHOCTY HY>KHO CeATb X0N0LOCTOKME, Tennonobmsble, BNAroto-
BuBbIe 1 3aCYX0yCTONYMBbIE PACTEHUA?

6. OT yero 3aBuMCUT rnybuHa nocesa CeMsH?

7. Kak nmocTynatT npu nocese CEMAH O4MHAKOBLIX pasmMepoB?

KOPEHbB
8 9. Bnibl KopHei. TuMnbl KOPHEBbLIX CUCTEM. 3HAYEeHME KOPHSA

|_|OBTOp|/I " 3alOMHI.
+ T10 NPOMCXO>KAEHNIO KOPHM OblBatOT : rNaBHble (13 3apO/bILLEBOr0 KOpeLLKa), 60KOBbIe
(c60Ky Ha fpyrom KopHe), npuaaToyHble (Ha nobere).
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% KopHeBas cucTema — Cymma BCexX KOpHei 0HOro pacTeHus.

% CTep>KHeBasi KOpHeBasi CUCTeMa C 3aMeTHbIM [N1aBHbIM KOPHEM, a B MOYKOBaT O
rNaBHbI KOPEHb OTCYTCTBYET.

% Y ABY[OMbHbIX pacTEeHWUA KOpHeBasi cCUCTemMa CTepP>KHEBas!, Y OfHOAOMbHbIX — MOYKO-
BaTasl.

% KopeHb yKpennseT pacTeHUsi B NOYBe, MOr/OLAeT BOAY U NUTaTeNbHble BELLECTBa,
3anacaeT WX BMPOK, y HEKOTOPbIX PACTEHWNI yYacTBYeT B PA3MHOXKEHUM.

% BugounsmeHeHVie KOpPHEN CBS3aHO C BbIMO/IHEHWEM OMpefeNeHHbIX (hyHKLWIA, Yalle Bce-
ro 3anacatoLLen.

% Y KOpHS BblAeNsi0T Cheayrolime BUAOVM3MEHEHUSI: KOPHENOAbl, KOPHEKNYOHW, Kiy-
GeHbKW, BO3AYLLUHbIE KOPHM.

Bonpock! 4ns camonpoBepKu:

1. Ha3oBuTe BUAbI KOPHEN B 3aBUCUMOCTU OT MX NMPOUCXOXKAEHNA?

2. YTo0 HasbiBaeTCA KOPHEBOW CUCTEMON?

3. B Kakom Twne KOpPHEBbIX CUCTEM [/aBHbIA KOPEHb HEe BblJenseTCA BHELUHEe Cpeaun Oc-
TabHbIX?

4. Kakvie KOpHEBble CUCTEMbI Y ABYAO/bHbIX Y OLHOLOMbHLIX PACTEHUIA?

5. MepeuncnnTe OCHOBHbIE PYHKLMM KOPHS.

6. C yem CBA3aHO MosIBNIEHNE BULOVN3IMEHEHUIA KOPHEA?

7. HasoBuTe pasnuyHble BUAOUIMEHEHUS KOPHS.

8 10. BHYyTpeHHee CTPOeHMe KOPHA

[MoBTOpPY 1 3aNOMHMN:

¢ Ha npogonsHOM cpese Mo MUKPOCKOMOM BUAHbI CreaytoLine 30Hbl KOPHA: AeNeHuns,
poCTa, BCacblBaHUA M NpoBefeHNA. Pe3Knx rpaHul, Me>kay HAMU HeT.

% Ha BepxyLlKe KOpHA MMeEeTCSH KOHYC HapacTaHWusl, KOTOPbIA MPUKPbIT KOPHEBbLIM
YeX/IMKOM.

¢+ BbIpoCTbl NMOBEPXHOCTHLIX KNETOK KOPHA 006pasytoT KOpPHEBble BOJIOCKM, YBEUYU-
BalOLLME BCACIBAIOLLIYHO MOBEPXHOCT b KOPHS, M CMOCOOCTBYOT €ro YKPEn/AeHUHo B NoYBe.

X4 |_|OCTyI'IﬂeHl/Ie BOAbI B KOpHeBOIZ BOMIOCOK 06ecrneymBaeTCA OCMOTMUYECKMMWN CBOCT -
BaMW KNeTKN.

++ KopeHb MOKpbIT KOPOW, Nof KOTOPOM HaxoasTCs COCyAbl, COCTOSLME U3 MEPTBbIX
KNeTOK. 3TU COoCybl MPOBOAAT pas/inyHbIe BeLLlecTBa.

< [BM>KeHMe pacTBOPOB MO COCyfamM B BOCXOASLLEM Hanpas/feHUM 06ecrneynBaeTCs
KOPHEBbIM [aB/IeHNEM.

X8 KOpHEBbIM JaBneHMEM Ha3blBaeT CA HarHeTaHMe pacTBOPOB B COCYAbl >KNBbIMU KNET -
KaMu KOpHS.

Bonpochk! 4ns caMmonpoBepKu:

Ha30B/Te OCHOBHbIE 30Hbl KOPHS, YKa>KNTe (DYHKLMN Ka>K 0N U3 HUX.
e HaX0ANTCA KOPHEBOW YEX/MK 1 KaKOBbI €ro (oyHKLWN?

UT0 Takoe KOPHeBOW BONIOCOK W KaKOBbl ero (OyHKLMN?

3a cyeT Yero NPOUCXoAMT MOCTYN/EHUE BOAb! B KOPHEBOW BONOCOK?
Uem 06pas3oBaHbl COCyAbl U rAe pacnono>keHbl?

UT0 Takoe KOpHeBoe fjaBneHne?

KakoBbl (yHKLM KOPHEBOrO [laBieHns?

NoakowhE
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§ 11. 3HaueHMe AbIXaHWsl, MOYBbI U YA0OPEHNIA ANst pacTeHUs!

MoBTOpPKN 1 3aNOMHWU:

¢ CBe>KuiA BO3JyX HeOOXOAMM KOPHAM, KakK U Apyrum opraHam, A5 HOpMaslbHOro pas-
BUT WA pacTeHUA.

¢ Tpy AblXaHUN KNETKN OPraHoB pacTeHWs, B TOM UYUC/le KOPHSA, NOrowaoT KUCo-
POA W BbIAENSAT YrNEKUCAbINA ras.

% [ns HOpMasibHOro MOCTYMJ/IEHUS BO3Z4yXa K KOPHAM MOYBY PEryfisipHO pbIXNAT, T.e.
NPOM3BOAAT «CYXOii NONMBY.

¢ YT06bI BOCNOMHUTb COAEp>KaHue B MoYBe MUHepasbHbIX BELLeCTB, He06X0AMMO BHO-
CUTb OpraHNYecKne N MUHepasbHble YA06peHNS.

% K opraHmyeckmm yao6peHUsiM OTHOCAT HaBo3, MTUYNIA NOMET, NeperHou n Topd, a
K MUHepasibHbIM — a30THble, (POCHOPHbIE N KasTNiiHbIE YA06peHNS.

% A30T ycunvBaeT pocT cTebneil n NMcTbeB, (hocop — YCKopsieT co3peBaHue MoLoB,
Ka/IMin — ycunmeaeT POCT KOPHEN, NyKOBUL, 1 KITyOHEN.

¢+ BHeceHMe yaobpeHNiA BO Bpemsi pocTa pacTeHMn HasblBatoT MOLKOPMKOWA, KOTopas
MO>KET ObITb CyX0i U XKNLKOW.

Bonpockl 4ns camornpoBepKu:

[MoyeMy KOPHAM pacTeHUn Hy>KeH CBEXKWUIA BO3LyX?

UT0 nornowarnT 1 YTO BbIAENAIOT KNETKN KOPHSA MNP AbIXaHUN?

A yero Npon3BoOAAT PbIX/IEHNE NOYBbI?

C Kakoii Lie/blo B NoYBY BHOCAT yA006peHus? Kakue oHW 6biBatoT?

Kakoe fieicTBMe HA POCT pacTeHU OKa3blBAIOT pasHble BUAbl YA06PeHNiA?
YTo Takoe nogkopmka?

Kakoli 6biBaeT nogkopmka?

NoakrowhE

IIOBET' K IIOYKA, UX CTPOEHUE U PA3BUTUE

§ 12. INober 1 noyka, Ux CTPOEHNE U pasBUTUE

|_|OBTOp|/I N 3allOMHU:

% To6er — 310 cTebenb, HeCyLMA NMNCTbA U NOYKK. OH ObiBaeT NPAMOCTOAYMM, NON-
3y4MM, BbIOLLMMCS, LLensoLLmMmMCs.

% CTebenb —3T0 oCb Nnobera, CBA3bIBAIOLLAA KOPHWN U INCTbA.

% Y3e/ — yyaCTOK CTebNs C IMCTbAMU U MOYKaMW, a PacCTOAHNE MeXKIYy COCeAHUMMU
y3n1amu — Me>K/0y3nus.

¢ [naBHbIN nober passmBaeTCA M3 MOYKM 3apofbllla, 60KOBOM — M3 Na3yLUHOW MOYKMU,
NPULATOYHbIA — U3 MPUAATOYHON MOYKM HA IMCTE, KOPHE N B MEXKA0Y3/NN.

% Toyka — 3T0 3a4aTOYHbIA MO6er, COCTOALLMIA U3 3apObILLIEBOTO CTebebka U nnc-
TOYKOB.

¢+ TMoukm 6bIBAIOT BereTaTUBHbIE U reHepaTMBHbIE (LLBETOYHbIE).

% PacTeHus pacTyT B TeueHVe BCEN >KM3HU, NpupacTasn 3a cHeT BepXyLUeyHoro wuu
BCTaBOYHOro pocTa.

Bonpockl Ans camMonpoBepKu:

1. Y7o Ha3blBaeTCA N06erom 1 Kakum oH bbiBaeT?
2. Y10 13 cebs npeacTasnseT cTebens?

3. YTo TakKoe y3en n me>kaoysnve?

4. 3 4ero passmBaroTCAa pasHble nobern?
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5. YTo Takoe Nnoyka u 13 Yero oHa COCTOUT Yy pacTeHus?
6. Kakumu 6bIBalOT MOYKN?
7. YTO XxapakTepHO AN pocTa pacTeHuiA? 3a CYeT Yero OH NPOUCXoanT?

JINCT

8§ 13. BHellHee CTpOeHME NUCTa

[MoBTOpPY 1 3aNOMHMN:

< JIncT nmeeT O0AHY NnacTWHKY NN HECKO/bKO /INCT OBbIX M1aCcTUHOK — JINCTOYKOB U
YepeLLOoK Y NPOCTbIX MCTbEB (Y CUAAYNX IMCTHEB OH OTCY TCTBYET).

+» OCHOBaHMe NMCTa —3TO ero YacTb, COUYNEHEHHAs CO CTebnem.

¢ Tyykun, NpoBOAsALLME BELLLeCTBA B «MAKOTb» /IMCTA U BbINONHAKOLLNE (PYHKLMIO OMO-
Pbl, Ha3bIBalOT CA >XU/IKaMW.

¢ TwviNbl >XNKOBaHUA Yy OAHOAOMbHbLIX — MapasifiesisHoe U AyroBoe, Y ABYAO/bHbIX — Nepu-
CTO€E N Na/ibyaTOoe.

% OnagaHuve npocTbIX IMCTLEB MPOUCXOAUT C YEPELUKOM, a Y CMIOXKHbIX MOTyT ona-
[aTb OTAe/IbHbIE IMCTOYKN, T.€. COCTaBHbIE HaCT W C/IO>KHOIo INCT a.

X8 I_IOpFI,EI,OK pacnosio>KeHna NUCTbEB Ha CTebne HasblBaeTCs JINCTOpPacnono>KeHNEM,
OHO OblBaeT oyepeaHbIM, CynpoTWMBHLIM N MY TOBYAT bIM.

¢ CNo>KHble NIMCTbA MOTYT OblTb Mab4aTOCNOXKHbIMU U MEPUCTOC/IOXKHbIMUK (Nap-
HOMEPUCT bIMN NN HEI‘IapHOI'IepI/ICTbIMI/I).

Bonpochk! 4ns camornpoBepKu:
1. Ha Kakue yacTu pacuieHeH NncT?
2. Kakumun 6bIBalOT AMCTbA MO KOMMYECTBY NMCTOBLIX NNACTUHOK? Hannum 4epeHKoB?
Kpato n hopme?
UT0 Takoe 0CHOBaHue nucTa?
YUT0 Takoe >KWUNKKN, KakoBbl UX PYHKLUN?
Kak 0HOL0NbHbIe M ABYAO/bHbIE Pa3iMyaoTCA N0 TUMNY XKUNKOBaHWUA?
UeM 0TMYaroTCA NPOCThIE IMCTbA OT CNOXKHbLIX?
UTo0 Takoe nMcTopacnono>KeHune, Kakue ero Brabl Bbl MOXKETE Ha3BaTh?
Kakumu 6b1BaloT CNOXKHbIE MINCTbA?

N kW

§ 14. BHyTpeHHee CTPOEHNE IMCTa MU OCHOBHbIE MPOLECCHI ro >KN3He-
NeATeNlbHOCTH

[MoBTOpPY 1 3aNOMHMN:

“ Ko>kuua — nokpoBHas TKaHb IMcTa C NJI0THO npuieralowmmm 6ecuBe THbIMU KeT-
Kamu, BbIMOMHAOLLASA 3alMTHY DYHKLNIO.

% YCcTbUuUa — NapHble 3aMblKatoLme KneTKKW, pacnonoXXeHHble B KOXKULE UCTa.

% Yepes yCTbUYHYIO LLEeNb MPOUCXOANT 0OMEH KUC/TOPOAOM, YINIEKUC/IbIM Ta3oM U UaeT
ncrnapeHne Bogpl.

% YCTbuMUa y MHOTMX pacTeHU HaXoasaTCA B KOXKNMLLE HU>KHEN CTOPOHbI incTa (4yo,
AGN0HSA), Y HEKOTOPbIX — BEPXHEN U HU>KHEN (KYKypy3a), Y niaBatoLLmX NMMCTHEB — Ha BEPXHEN
(KyBLUMHKW), Y NOTPY>KEHHbIX B BOAY — YCTbULA OTCYTCTBYET.

¢ oA KOXKMLEN C BEPXHEN CTOPOHbI IMCTa HAXOAATCA KNeTKU CT0N64aT O TKaHW, B
KOTOpbIX NAET (POTOCMHTES, @ C HU>KHEN CTOPOHbI MO KOXKMLEN — rybuaTas TKaHb, Yepes
KNI TKN KOTOPOI NpenMyLLLECTBEHHO MAET ra3oobMeH 1 cnapeHue BOAbl.
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% ®doTOocMHTE3 — npouecc 06pa3oBaHNs B X/I0poniacTax OpraHMYecKUX BeLlecTB U3
HeopraHN4ecKnx Nog AeicTBMEM CO/THEYHOTO CBe T a.

« B npouecce (hoTocMHTeE3a 3eMeHble PacTEeHUA BbIAENAT B aTMOCHeEPY KUC/IOPOL,
KOTOpbIi HEOOXOAMM YeNOBEKY M >KMBOTHBLIM ANS AblxaHus. B To>Ke BpeMs pacTeHus [fbl-
laT, T.e. camMn He MOryT 06XoanTbcs 6€3 KMCMoPOoAa, HO BbIAENSAT OHU ero 3HaunTeNbHO
00nbLLE, YeM BAbIXAKT, TEM caMbiM 060ralaloT BO3AyX.

Bonpockl Ans camMonpoBepKu:

1. Ha30BWTe poNib M 0COGEHHOCTW CTPOEHNUSA KNETOK KOXKMLbI INCTA.

2. Y70 Takoe ycTbuLe, YeEM OHO 06pa3oBaHO?

3. Kakosa posnb ycTbuy?

4. T he HaxognTcsa 60nbluas YacTh YCTbUL, Y MHOTMX pacTeHnin? Kakue Bbl 3HaeTe 0CO6eH-
HOCTM PacnoNoXKeHns YCTbUL, Y pasHbIX pacTeHWiA? MpusegnTe Npumeps..

5. Kakve KneTKu HaxoasaTca CBEPXY W CHU3Y Noj Ko>XKuLen incTa? Kakosbl MX (yHKLUN?

6. YTo Ha3biBaeTCA DOTOCUHTE30M?

7. Kakosa ponb (hoTOCUHTEe3a?

CTEBEJIb

8§ 15. CTpoeHue cTebss

|_|OBTOpI/I " 3alOMHI.

s CTebenb COCTONT U3 KOXKULbI, NPOOKK, NEPBUYHOIN KOpbl, /1y6a, KaMbus, ApeBecuHbI
N CEepALEBUHDI.

% B cocTaB Kopbl BXOAAT npobka u ny6. JZlyb BkA4YaeT B cebsi BOMOKHA (MepTBble
KNeTKN MEXaHWYECKOW TKaHW) U CUTOBUAHbIE TPY6KM (MO HMM NepeABMraloTCs opraHuye-
CKMe BelLleCTBa B 3anacHble TKaHMK).

s Me>Kay [LpeBeCcMHOM U lyboM MMeeTCH CMo KaMbus, KNeTKM KOTOpPOoro fensTces,
obecneyrBas NPUPOCT, C OHOW CTOPOHbI, Nyba, a ¢ APYroi — APeBeCUHbI, 3a CUET Yero cTebesnb
pacTeT B TONLWMHY. B ueHTpe cTeb1a HaXo4MTCSA CepaLeBUHa.

+¢+ Croii pasHoro NnpmMpocTa ApeBecUHbI B TEN0e 1 XON0AHOe BPEMS rofa Bblpa>kaeTcs y
MHOrONEeTHUX pacTeHWi B BUAE TOAMYHBLIX KOew, MO0 KOTOPbIM MOXKHO OnpefeMTb UX BO3-
pacT.

% KopHeBOe faBneHne ¥ ncnapeHne BoAbl 06ecrneynBalT Mepefsu>KeHne Mo cocyfam
pacTeHWs BOAbl M HEOPraHMYeCKNX BELLLECTB OT KOPHA K IMCTHSAM U APYrM OpraHam.

% BWAOM3MEHEHWNSI KOPHEBULLLA, KNYOHS, IYKOBULbI BLINONHAKT 3anacatoLme QyHKLUN.

« Oco60e BMAOU3MEHEHNE — CTOMOH — CAY>KUT A1 BereTaTUBHOIO PasMHOXKEHUS U
OblBaeT MOA3EMHbIM (KapTodesnb) N HA3EMHbIM (3eM/ISTHMKA).

Bonpockl Ans camonpoBepKu:
MepeuncinTe Crom KNeTOK, 3aMeTHbIe Ha MonepeyHoM cpese CTebns.
Kakve KneTKu BXOAAT B COCTas Kopbl?
Kakvie KneTKu BXOAAT B cOCTas /lyba, Ha30BUTe UX PO/b?
YTo Takoe rognyHble Konbua?
5. 3a cyeT Yero v MO KakuM KneTkam naeT TPaHCMOPT OpraHnyeckux 1 HeopraHuyeckux
BELLECTB B pacTeHue?
6. HaszosuTe Bugom3MeHeHus nobera. MpueeanTe NpUMepbl pacTeHui.
7. UTO Takoe CTO/OHbI, KAKAMU OHU ObIBAIOT U KaKoBa UX posb?

oINS
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BETETATABHOE PA3MHOEHUE IIBETKOBBIX PACTEHUHA
§ 16. BeretaTnBHOE pa3MHOXXEHWE LIBETKOBbIX pacTeHU

nOBTOpl/I " 3alOMHI.

% YBenuueHne ymcna ocobeii B pesynbTaTe MX PasBUTUA U3 BereTaTMBHbIX OpraHoB
Ha3bIBAe T CSl BEre TaTUBHbIM PAa3MHOYKEHVNEM PacTEeHUIA.

% Cnocobbl BereTaTWBHOIO Pa3MHOXKEHWUSA: MOPOC/bIO, Ycamu, OTBOAKAMM, AefleHUEM
KyCTa, YUepeHKamMu, NPUBUBKaMU, KIyGHSIMM.

% [Mopoc/blo pa3MHOXKAOTCS: CNMBA, UBA, & HAI3EMHbIMU CTO/IOHAMU — 3eM/ISTHUKA.

< OTBOAKAMU Pa3MHO>KAT BUHOTPAA, KPbIXKOBHUK, a [IENEHUEM KycTa — MasnHy,
CMOPO/UHY.

% CTebneBbIMM YepeHKaMM PasMHOXKalT CMOPOAMHY, TpaHaT, a KOPHEBbIMU — XPEH,
LLIMMOBHUK; KNyGHAMU — KapTodherb.

% Ecnm yacTb pacTeHuii ¢ noykamu (MPMBOIA) NPUXKMUTb Ha APYroe pacTeHwue (NogBoii),
06pasyeTCsi NPUBMBKA, KOTOPYH MUCMOMb3YT [/ BbIBEAEHUS U COXPAHEHUS! LIEHHbIX COPTOB
NN0A0BO-SATOAHBIX KyNbTYP.

% BereTaTMWBHOE Pa3MHOXKEHME CMY>KNUT YBE/IMYEHMIO uncia 0cobeli pacTeHuin n ux
pacceneHnto, OHO LUMPOKO PacnpocTpaHeHO B NPUPO/E 1 CENbCKOX03SIMCTBEHHOM NPaK T UKe.

Bonpockl Ans caMonpoBepKu:

UT0 Ha3blBae TCA BEreTaTUBHLIM PA3MHOXKEHNEM?

Ha30BMTe cnocobbl BereTaTUBHOIO PasMHOXKEHUS.

Kakune pacTeHus pasMHO>KarTCA NOPOC/bio, a Kakve Ha3eMHbIMK noberamm?

Kakune pacTeHus pasMHO>Ka0TCA 0TBOLKaMU, a Kakue feneHnem kycta?

Ha3oBuTe cnocobbl pasMHOXKeHWsI pacTeHU YepeHKamun 1 KinybHamu. MpueeguTe npu-

arONOE

Mepbl.

IS

Y10 Takoe npusmeka? [na yero ee UCNob3y0T?
7. Has3oBuTe 61ONOrNYecKoe 1 X035CTBEHHOE 3HAYEHWE BEreTaTVUBHOIO Pa3MHOXKEHUS.

IIBETOK ¥ IIJIOJ
8 17. LiBeTOK, couBeTUE M ONbl/IEHNE

|_|OBTOp|/I N 3alOMHW:

++ OKO/I0UBETHMK C BEHYMKOM M YalLleYKOW Ha3blBAT [BOMHbIM, & UMEIOLLNIA U BEH-
YMK, UM YalleyKy, HasblBaloT NPOCTbIM.

% TbIYUHKM ONpefensT MYy>KCKOW, a MeCTUKN — KEHCKWA Mon y pacTeHnin. Ecnu B
LiBeTKe eCTb U Te, N Jpyrve — 310 060enosble UBeTKN.

+ Ecnun ogHononble LBeTKN HAX04ATCSA Ha OAHOM pacTeHUN — OHO OAHOAOMHOe, a eciu
pasfenbHOMosble LBETKM HaXo4ATCA Ha pasHbIX pacTeHUsIX — OHO ABYAOMHOE.

¢ CougeTus (rpynnbl UBeTKOB Ha LIBETOHOCHOM rMobere — 6bIBAOT MPOCThIE N CNOXK-
Hble) BbIMOHAT (PYHKLMIO NPUCNOCO6/IEHNS K OMbIIEHWIO.

¢ lpocThble couBeTUA UMEIOT OfHY OCb (KUCTb, NOYATOK, r0/10BKA, KOP3MHKA, 30HT 1K),
C/TIO>KHbIE — BETBALLYHCA 0Cb (MeTe/Ka, CNIOXKHBIA 30HT UK, CNIOXKHBIA KOOC).

¢ OnblneHne (NepeHoc Mbliblbl C ThIYMHOK HA PbifibLie MECTUKOB) OblBaeT NEPeKpecT-
HOE 1 CaMOOrbl/IEHNE.

+« OnblneHue, NPOM3BOAMMOE Ye/I0BEKOM, Ha3bIBAtOT UCKYCCTBEHHbIM.
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Bonpockl Ans camMonpoBepKu:

1. Y70 Takoe OKONOLBETHUK, YeM OH 06pPa30BaH, KakvM OH MOXKET ObITb?

2. UYem onpegeneH non y pacTeHuin? Kakve LBETKM Ha3bIBAOT 060€n0/bIMun?

3. Kakue pacTeHua Ha3blBalOT OAHOAOMHbLIMU, a Kakue [By[OMHbIMW? [puBeanTe Npume-
pbl.

4. Y70 Takoe cougeTuns? Kakumu oHu GbiBatoT? KakoBa 1x ponb ANns pacTeHuid?

5. MepeuncnnTe TUMbl NPOCThIX U CNOXKHBLIX COLUBETMIA. YemM O0T/MyatoTCcA NpocThle CO-
LUBETUA OT CNOXKHbIX?

6. MpueeauTe NpUMepbl pacTeHU C NPOCTbIMU U CNOXKHBLIMU COLBETUAMU .

7. Kakwve BuAbl ONbINeHna Bbl 3HaeTe? Yem O0TNnyaloTCA BETPOONbIISeMble pacTeHUs 0T
HaCEKOMOOTMbINAEMbIX?

§ 18. ONnogoTBOPEHNE, 06PaA30BaHNE U TUMbI CEMSIH U M/10A0B

|_|OBTOp|/I N 3alOMHI.

< OnNNoLOTBOPEHME — MPOLECC CUAHUA MYMKCKUX U MKEHCKMX MOMOBbIX K1eTOK (ra-
MeT). Y UBeTKOBbIX pacTeHUIA 0NaoL0TBOPEHNE ABOMHOE, TaK Kak B Mbl/IbLLEBOM 3epHe pas3Bu-
BaeTCA fABa CrepMus, 13 KOTOPbIX OAUH CMBaeTCA C ANLEKNeTKOM, a ApYroi — ¢ KPyrnHOW
LleH T pasibHOM KNeTKOWA.

++ [Mocne 4BOMHOrO ONI0L0TBOPEHUA M3 COCTaBHbIX YacTel LBeTKa obpasyeTcs:

- N3 ONM0LOTBOPEHHOM ANLEKNET KN — 3ap0fblLL,

- u3cemMs3zavaTHUKA — CeMS,

- W3 AMNIOUAHOIO Si4pa, C/IMBLLETOCS CO CNepMMeM — 3HLOCMNEPM,

- W3 CTEeHOK 3aBA3N — CTeHKa nioga (OKONOMNM04HUK),

- M3 NOKPOBOB CemMsA3avaTKa — CEMeHHas Ko>XKypa CeMeHN.

¢ Mnopg obpasyeTca B pesynbTaTe paspacTaHUsA 3aBA3n U SBNSAETCSH BMECTWINLLEM
CeMSIH LiBe TKOBOI0 pacTeHWS.

s K cyxum ofHOCEMSAHHbIM Nofam 0THOCATCA: opex (fewunHa), cemsaHka (MoACoNHeY-
HUK), 3epHOBKa (KYKypy3a).

+ K COYHbIM OAHOCEMAHHbIM MN/104aM O THOCUTCHA KOCTAHKA (BULLIHSA).

¢ K cyxnM MHOroceMsiHHbIM nJiofam OTHocATCcA: 606 (ropox), CTpyyok (KanycTa), Ko-
pobouyka (Mak).

¢ K COYHbIM MHOrOCEMSIHHbLIM M/I04amM O0THOCATCA: Aroga (nomuzaop), A610Ko (9610HS),
ThbiKBMHA (apbys), noMepaHeL, (anesibCux).

Bonpockl Ans camMonpoBepKu:

1. Y70 Ha3sbiBaeTCs onnofoTBOpeHneM? KakoBa 0CO6EHHOCTb ONI0L0TBOPEHNS Y LiBETKO-
BbIX paCTEeHuWiA?

2. YTO 0bpasyeTcs M3 COCTaBHbIX yacTel LBeTKa nocne ABOVWHOIO OMMOAOTBOPEHUs Y
LiBE TKOBbIX pacTeHuWiA?

3. W3 yero obpasyeTcs nnoa? YTo HaxoauTcs BHy TpU nnoga?
Ha3oBnTe Tunbl Cyxmx 0AHOCEMAHHbIX NI0L0B.
Ha30BMTe TuMbl COYHbIX OL4HOCEMAHHBIX NN0A0B.
Ha3oBnTe Tunbl CyXux MHOTOCEMSHHbIX MIOLOB.
Ha3oBMTe TUMbl CO4HLIX MHOrOCEMSAHHbIX N/100B.

No gk
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PACTEHHAA U ORPYAIOIMAA CPEZIA
§ 19 . PacTeHus n oKpy»xaroLlas cpega

|_|OBTOp|/I " 3alOMHI.

¢ Teno LBeTKOBOro pacTeHMsA 06pa3oBaHO MHO>XKECTBOM KNeTOK, BXOASALWMX B COCTaB
TKaHe, KOTopble B CBOK 0Yepeab 06pasyloT CUCTEMY B3aMMOCBSI3aHHbIX OPraHoB.

% XXu3Hb pacTUTENbHOIo opraHM3Ma 3aBUCUT OT B3aMMOCBA3aHHOM paboTbl BCEX €ro
BereTaTUBHbIX U reHepaTMBHbIX OPraHoB, T.€. paCTEeHME — euHas U LenocTHas CUCTEMA, Fae
(OyHKUMM nofeneHbl MeXKay 0T AeNbHbIMY OpraHamu, HO AeATeNbHOCTb UX TECHO B3aMMOCBS-
3aHa.

% PaKTOopbl HEXXMBOW MPUPOAbI, BANSAIOLLME Ha pacTeHMsA: CBET, BOAQ, TemnepaTypa,
conu.

% PaKTOopbl XKMBOI NPUPOAbI, BANSIOLLME HA PacTeHNS: XXUBOTHbIe, Apyrie pacTeHus,
4eI0BEK, MUKPOOPraHM3MBbl.

¢ pynnNupoBKN pacTeHWI, HacensloLWmxX o4HY TeppuTOpuI0, B3aMMOCBA3AHHbIX ApYr C
Apyrom, o6pasyoT pacTUTeNbHOe co06LecTBO (Nyr, fec, 60/10T0).

++ COBOKYMHOCTb BCEX PacTUTE/bHbIX COOOLLECTB CYLLEeCTBYIOLLMX Ha OnpeseneHHOM
TeppuTOpUK, COCTaBNAET PacTUTENbHOCTb.

+¢+ COBOKYMHOCTb BCEX BMAOB pacTeHW, 06U TaloLWMX Ha ONpefeNieHHONM TeppuTopuK,
cocTaBnseT ee opy.

Bonpochk! Ans caMmonpoBepKu:

3 4ero cocToAT TKaHU pacTeHuiA? Ero opraHbl? Teno LUBEeTKOBOrO pacTeHNsA?
O uyeM CBUAETENLCTBYET TakKoe CTPOEHVE pacTeHNs?

MepeuncinTe hak Topbl HEXKUBOW NPUPOAbI, BIUSIOLLME HA pacTeHNs.
MepeuncanTe hakTopbl XKMBON NPUPOAbI, BIUSIOLLME HA pacTeHUS.

UT0 Takoe pacTuTeNbHOe CO0OLLECTBO, NPUBEANTE NPUMEPbI?

Y70 Ha3blBaeTCA PaCTUTENbHOCTbIO?

[aviTe onpeaeneHne gnopsi.

NoakowhE

MHOT'00BPA3SUE PACTEHUH.
OTAEJ IBETROBBIE

§ 20. Knaccngmkaums pacteHuin. AMKopacTyLye U KynbTYypHbIe pac-
TeHud

|_|OBTOpI/I N 3alnoOMHW.

% B HacToOsLLee BpeMs onmcaHo okoso 250 000 pa3HbIX BUAOB LiBeTKOBbIX pacTEeHWIA.

% Bngom HasbiBaeTCA COBOKYMHOCTb CXOAHbIX MO CTPOEHUIO N XKU3HEAEeATENbHOCTH
0c06ei, AaroLLmX NI040BUTOE MOTOMCTBO, MOX0XKee Ha POAUTeneln.

% CucTemMaTuVK/ KnaccuuUUMpYoT OpraHu3mbl B Fpynnbl C YYETOM WX CTPOEHUA U
POACTBEHHBIX CBA3E Me>Kay cobor — BUAbl 00beANHAOTCA B POAbI, POAblI — B CEMENCTBa, ce-
MeliCcTBa — B KNacchl.

% B oTene uBeTKOBbIX pacTeHWI CyLLLeCTBYeT [Ba Knacca — [BYAO0/bHble U O4HOAO/b-
Hble. K BYA0NbHBIM OTHOCATCA CeMeliCTBa KpeCTOLBEeTHbIX, PO30LBETHbIX, 6060BbIX, Macrne-
HOBbIX 1 Ap. K 04HOA0/MbHLIM OTHOCATCA CEMENCTBA — /IN/IENHbIe, 31aK0oBble, 0COKOBbIE U ApY-
rve.
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¢ Y [BYAONbHbIX — [1BE CEMALOMN, CTEP>KHeBasA KOpHeBas CUCTema, XKWUIKOBaHWe CeT-
4yaToe UM NepucToe, cTebenb TPaBAHUCTbIN MW LePeBAHUCTbIA C kambuem, 06bIYHO Hace-
KOMOOMbINAEMbIE.

¢ Y 0[HOLO/bHbIX — OfiHA CEMSAJO0MSA, MOYKOBATas KOPHeBasA CUCTeMa, >KUIKOBaHWE Nn-
CTbEB, NapasnenbHOe Un AyroBoe, cTebenb TPaBAHUCTbIN 663 Kambus, 06bIYHO BETPOOMbI-
nAemMble.

s [lepBble AMKOpacTyLMe pacTEHUSA 4YenoBeK OKynbTypun 15-10 ThicAy neT Hasag.
OT60p pacTeHWI C Lefbto BbIBELEHWNS HOBbIX COPT OB Ha3bIBAETCA CeNlEKLMEN.

Bonpochk! 4ns camornpoBepKu:

1. CKOnbKO BMOB LIBETKOBbIX PAaCTEHMIA ONUCAHO YYEHbIMW K HAC T OALLEMY BPEMEHN?

2. [aiiTe onpefeneHue suaa.

3. C y4yeTOM Kakux MPU3HAKOB KacCU(MUMPYHOT OpraHmM3Mbl B rpynmnbl? Kak OHW CBS3aHbl
Me>K/y co6oii (0T Knacca K knaccy)? MNMpuseanTe Npumepsl.

4. Kakue Knaccbl BblAENAOT B OTAeNe LBETKOBbIX pacTeHuid? MNpueeanTe NpuMepsbl ce-
MeNCTB M3 3TUX KNaccos.

5. lMepeuncnnTe OCHOBHbIE NPU3HAKMN ABYAONbHbIX paCTEHWIA.

6. CpaBHMTe NpU3HaKN OAHOAONbHbIX U ABYAONbHLIX pacTeHuid. YT0o oTinyaeT OAHOAONb-
HbIX OT [BYAONbHbIX?

7. Korpa 4yenoBek OKynbTYpUn nepeble AMKopacTyLme pacTeHns? Kak HasbiaeTCA 0T60p
pacTeHW C Lenbto BbIBEAEHNS X HOBbLIX COPTOB?

§ 21. XapaKTepucTuKa CeMEINCTB [ABYA0/bHbIX pacTeHnii. CeMencTBa
KpectouBeTHbIe, Po30LBeTHbIE, 5060BbLIE

[MoBTOpPY 1 3aNOMHMN:

% B cocTas cemeinicTB KpecTougeTHble U P030LBETHbIE BXOANT MNpuMepHo no 3 000
BMJ0B pacTeHWiA, a B ceMelicTBO Bo6oBble — 17 000 BMAOB.

s OT/AnunTeNbHbIE MPU3HAKM KPECTOLUBETHLIX: YeThIpe NlenecTKa PacnosiodKeHbl Kpe-
CT006pasHO, YeThbIpe YalleNMCTUKA, WeCTb ThIYMHOK (4Be KOPOTKMUE N YETbIpe A/INHHbIE),
NecTUK OfVH, COLBETUE — KNCTb, N/0AbI CTPYUYKU UIN CTPYHOUKN.

< TMpeacTasnTenu cemelicTBa KpecTouBeTHbIE: KyNbTYpHble — KanycTa, ropunua, pe-
ANC, XPeH, pena; CopHble — Cypenka, nacTyLlbsA CyMKa, ApyTKa.

s OT/MUNTeNbHbIE MPU3HAKN PO30LBETHbIX: [BOMHOM OKOMOLBETHUK BKIOYAET NATH
YaLlefIMCTUKOB, NATH /IenecTKOB, MHOrO ThIYMHOK M pa3HOe KOMYeCTBO NecTUKOB.

¢ MpeacTasnTenn ceMeiicTBa Po3ouBeTHbIe: S6/10HS, rpyLUa, BULLHSA, NepcuK, abprkoc,
yepemMyxa, pabuHa, ManmHa, 3eMISHNKa.

s OT/MuNTeNbHbIe NPU3HaKN 6060BbIX: Nog — 606, ABOMHON OKONOLBETHUK, C NATHHO
yallenucTukamm u 5 nenecTkamu (B BUAE IOJ0YKM, BECEN U NMapycoB). Ha KOPHAX MHOrMx 60-
60BbIX — K/y6EHbKM.

s MpeacTasnTenn cemeicTsa BoboBble: ropox, ¢acosib, COs, OMUH, YMHA, KIeBep,
akauus.

Bonpocbl Ans camMonpoBepKu:

Ha30B/Te KOAM4eCcTBO BUAOB B cemencTBax KpecTouseTHble, Po3ouseTHble 1 Bo6OBbIE.
Has30BMTe OT/IMUMTENbHbIE NPU3HAKM CeMeiicTBa KpecToLBeTHbIe.

MepeuncnnTe NpeacTasuTenei cemencTea KpecToUBeTHbIE.

Has30B1MTe OT/IMUMTeNbHbIE MPU3HAKM CeMelicTBa Po30LBETHbIE.

MepeuncinTe NpeAcTaBuTeNeN cemedcTBa Po30LBETHbIE.

Has30BuTe OT/IMUMTeNbHbIE NPU3HAKKM CeMelicTBa boboBble.

MepeuncnnTe NpefcTasuTeneii cemeiicTsa boboBble.

NooakowhE
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§ 22. CemeincTBa NMacneHoBble 1 CNOXXHOLBETHbIE

[MoBTOpPKN 1 3aNOMHMU:

¢+ CemelicTBO CNO>KHOLBETHblE — CaMOe KPYMHOe CEMENCTBO LIBETKOBbIX pacTEHWA.

+ B cocTaB cemelicTBa NMacneHoBble BXoanT 0Kos1o0 2 500 B1AOB, a B ceMencTBO CNno>K-
HouBeTHbIe — B 10 pa3 6onbLue: 25 000 B1AoB.

s OT/IMUNTeENbHbIe MPU3HAKN NACNEHOBbIX: BEHYMK U3 NATU 1Uam 60nee CpocLUMXCs fe-
NecTKOB C MATbI ThlYUHKAMU U OAHUM MECTUKOM. JIMCTbA NPOCTbIe.

¢ MpeacTasnTenn cemencTBa lMacneHoBble: KapTodenb, 6aknaXkaHbl, TOMaThbl, Me-
pey, 6ennagoHHa, JypmaH, beneHa.

s OT/AnUNTeENbHbIE MPU3HAKM CNOXKHOLBETHbIX: COLIBETUE KOP3NHKA, LIBETKM BEHUYMKA
ObIBAIOT A3bIYKOBbIE, TPybUATbIe N BOPOHKOBUAHBIE C MATHI0 ThIYMHKAMM U OGHUM NeCcT u-
KOM. I'nog ceMaHKa.

“ lMpeacTasnTeny cemelicTBa CNoXKHOLBETHbIE: MOALCOMHEYHMK, canaT, MofblHb, Po-
MalLiKa, 0COT, JIOMyX, BACUJIEK.

% K [BYAOMbHbIM pacTeHWs M OTHOCATCA CeMelicTBa C BEHUYMKOM M3 HECPOCLUMXCS,
pasgenbHbIX MMCTKOB (KpecTouBeTHble, Po3ouseTHbIe 1 B060BbIE) U C BEHYMKOM N3 CPOCLLINX-
cA nenecTKos ([MacneHosble 1 CNO>XKHOLBETHbIE).

Bonpockl Ans caMmonpoBepKu:

Ha30B/Te camoe KpynHOe CEMECTBO U3 COBPEMEHHbIX LiBETKOBbIX pacTeHWNA.

Ha30B/Te KOAM4ecTBO BUAOB B CeMelncTBe MacneHoBble 1 CNOXKHOLBETHbIE.

Ha30B/Te OT/IMYNTeNbHbIE NPU3HAKKN CeMeiicTBa lMacneHoBbIe.

MepeuncnnTe NpeacTaBuTeNen cemencTBa MNacneHosble.

Ha30B/Te OT/MUYNTeNbHbIE NPU3HAKM cemMencTBa CNOXKHOLBETHbIE.

MepeuncnnTe npeacTasuTenein cemeicTBa CNO>XKHOUBETHbIE.

Mo kakomy 06LieMy nNpusHaky 06bLeAUHAIOTCS B ABe rpynnbl cemeldcTBa KpecTouseT-
Hble, Po3oLBeTHble, boboBbIe, NacneHoBble, CNOXKHOLBETHbIE?

NoakrowhE

§ 23. XapaKTepucTnKa CeMeicTB 04HOL0NbHbIX pacTeHnin. CemelicTBa
JTnneiHble 1 3nakoBble

|_|OBTOp|/I N 3allOMHW:

% CewmeiicTBa JluneiHble 1 3N1aKoBble — XapaKTepHble CEMENCTBA 04HOLONbHBIX pacTe-
HUNA.

+ B cocTaB cemeiicTBa JinneiiHble BxognT 1 300 BMAOB, a B ceMecTBO 3n1akoBble — 10
000 BMA0B pacTeHWIA.

s OT/IMuNTeENbHbIe NPU3HAKN NINNENHBLIX: OKONOLBETHUK N3 6 IMCTOYKOB, 6 ThIYNHOK,
OfVH NecTUK (naHAapIw) nnu Aroga (naHgblw), cemeHa ¢ 3HA0CNEePMOM.

s MpeacTasnTenn cemencTBsa JInneriHble: YeCHOK, NyK, UNNSA, THMbNaH, ano3, naH-
AbiLL.

s OT/mMunTeNbHble MPU3HAKU CemeicTBa 3/Maku: MOYKOBAaTasd KOpHeBas CUCTEMA,
cTebenlb C MeXKA0Y3NMSAMN N BCTaBOYHbIM POCTOM, M/0J 3epHOBKA, LIBETOK C [AByMS LIBETKO-
BbIMM YellysiMu, TpPeMsi ThlYMHKaMKU, OLHMM MeCTUKOM B COCTaBe coupeTus. CemeHa C 3H-
[0CMNepMOM.

¢ MuweHunyy sBo3gensisatoT 10 000 neT. CywecTsyeT 30 BUAOB MNeHWUbl (19 B Poccum)
1 4000 nx copToOB.

s Hamnbonee ueHHbI copTa TBepLOA M MATKOW MLUEHULbI, KOTOpble MOryT 6bITb 03U-
MbIMW (CEOT OCeHbO) N SIPOBbIMK (CEOT BECHOI). M3 TBepaol nuieHWUbl TOTOBAT 6enblii
XNeb, MakapoHbl, Kpynbl, U3 MArKOM — rpyoble copTa x/eba n NpogyKTbl HA KOPM CKOTY.
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Bonpockl Ans camMonpoBepKu:
1. HasoBuTe xapakTepHble Npu3Haku cemeiicTBa OAHOAONbHbIE PACTEHNS 1 YUCO BULOB B
HUX.
Ha30B/Te OT/IMUNTeNbHbIE NMPU3HAKN CeMeincTBa JInneiiHble.
MepeuncnnTe NpeacTasuTeNel cemeicTBa JIuneiHole.
Ha30B/Te OT/IMYNTENbHbIE NMPU3HAKN CeMeNCTBa 31aKoBble.
MepeuncanTe NpeacTaBMTeNeN CeMeCTBa 3N1aKoBbIe.
Ha30B/Te KONMYeCTBO BblBEAEHHbIX COPTOB NLUEHULbI.
Uem 0T/Myal0TCA pasHble copTa NiweHnUbl? KakyuMu oHW bbiBaloT?

Nogakown

§ 24. MHoroo6pasue 3/1aKoB

[MoBTOpPY 1 3aNOMHMN:

% PO>Kb — BeTPOOMNbIIAEMbIA 31aK C BbITAHYTOW 3epPHOBKOW, OKY/MbTYPEHHbIN 3HaYu-
TeNbHO MO3>KE MNLUEHNLbI.

++ OBeC — CaMOONbINALLMIACA 3M1aK C COLBETMEM MeTesKa.

¢+ Mpoco — Tennontobusasa KynbTypa, U3 Kpynbl KOTOPOR AenatoT MLUEeHO.

% Puc — ApoBoe 0AHOMETHEE pacTeHwue, Cy>Kalllee UICTOYHUKOM Ny ans 1/3 Hacene-
HWS1 3eMHOr0 LLapa.

“ KyKypysa — BbICOKOE, OJHONleTHee, TEeNn/oM06MBoe 0AHOLOMHOE pacTeHWe, NMetoLLee
[0 1000 3epeH B 04HOM noYyaTKe.

¢+ CaxapHbli TPOCTHMK — OCHOBHOE CaxapOHOCHOe pacTeHWe TPOnuMYecKnx n cyoTpo-
MUYECKNX PanoHOB 3eMHOr0 LLapa.

+« [MKopacTyLume 3nakun — nblpei (COpHAK), TUMOoeeBKa, KOBbI/lb (KOPMOBbIE TpPaBbl).

Bonpocbl Ans camMonpoBepKu:

1. CpaBHMUTE 0COBEHHOCTU CTPOEHNS 1 BMONOTUN MLLEHULBI U PXKK. YTO y HUX 06LLero un
OT/INYHOr0?

2. YTo0 Bbl MO>KETE pacckasaThb Npo 0Bec? [ Yero Ucnonb3yrT ero 3epHOBKK?

3. K Kakum KynbTypam 0THOCUTCA Npoco? YTo nonyyaloT U3 ero 3epHOBOK?

4. KaKoBo 3HayeHue puca? ['[e 1 Kak ero BbipalimsaoT?

5. UTo Bbl MOXKeTe pacckaszaTb Npo KyKypy3y? Kak ee UCNonb3yroT?

6. Kakoe 3n1aKoBOe pacTeHue ABNAETCSA OCHOBHLIM CaxapoOHOCOM B CTpaHax C >KapKuM Kiu-
MaToM?

7. KakoBO 3HayeHne AMKOpacTYyLmxX 31akos? HasoBnTe ux.

§ 25. Bogopocnu

|_|OBTOpI/I N 3alOMHW:

+ Bopgopocnn — HM3LWLKE CropoBble pacTeHus, 0buTatoLLMe, B OCHOBHOM, B BOAE A0 r/y-
61HbI 200 MeTPOB M CNOCOOHbIE K (DO TOCUHTE3Y.

< Bogopocnn He MMeT CCHOPMUPOBABLUMXCA TKaHeil, cTebnel, NMMCTheB, LIBETKOB,
MN/I0f0B U CEMSIH.

¢ Pa3smHO>KatoTCcsl BOAOPOC/IN 6ecnonbiM 1 NoAoBbIM NyTem. OpraHbl pasMHO>KEHUS
BCerfja OfHOK/IE T OYHbIe.

% XamMniomoHaja — O4HOK/Ie TOYHas 3e/1eHas BOLOPOC/Ib CO XKIyTUKaMu, Bbi3blBaOLLAA
«LBeTEHME» BOAbl, UMeoLas CBeTOYYBCTBUTE/bHbIN N1a30K 1 pasMHO>KAKLLAsACA criopaMm
NN rameTamu.

%+ Xsnopenna — OAHOKNeTOYHasA 3e/leHas BOLOPOC/b 6e3 >KIyTUKOB, He CcrnocobHas rnepe-
[BUraTbCHA, He MMeLWas CBETOYYBCTBUTE/LHOMO rf1aska M He crocobHas K nosioBoMy pas-

22



MHO>KEHMIO.

% YNOTPUKC — MHOTOKNeTOYHas NPeCHOBOAHAs HATYaTas 3e/ieHas BOA0pOC/ib.

% JlaMuHapusi — MHOroKneTo4YHas Mopckast Bypast BOAOPOC/b, OAHO M3 CambIX KPYMHbIX
HU3LUMX pacTeHWit Ha 3eMne, NPUKPENIEHHOE PU30MaaMI K NOABOAHLIM MpeaMeTaM.

Bonpockl Ans camMonpoBepKu:
[aiiTe 06Uy XapaKkTepucTUKY BOAOPOCEN.
Mo KakMM Npu3HaKkam BOLOPOCAN OTHOCATCS K HU3LIMM pacTeHnaIm?
MepeuncanTe cnocobbl pasMHOXKEHUS Pa3HbIX BOAOPOCEN.
[ainTe xapak TepucTVKy XNamnioMOHaAbl.
[ainTe xapakTepucTuKy Xnopensne.
Kakyto Bogopoc/b M3 N3BECTHbLIX BaM OTHOCAT K MHOFOKIE€TOYHbIM MPECHOBOAHLIM HAT -
4yaTbIM 3e/1eHbIM?
7. MpuBeguTe NpUMep MHOrOKNeTOYHON MOPCKOW BGypoit BoAopocin. UTo Bbl MOXKETE O
Hell ckasaTb?

ook wnE

8§ 26. Mxun. KyKyLKuH fieH. CharHoBbIin MOX

[MoBTOpPKN 1 3aNOMHWU:

% Mxu — pacnpocTpaHeHHble MHOro/Ie THME BbiCLUME pacTeHua oT 1 munaMmeTpa Ao
HEeCKO/IbKUX CaH TVMMeTPOB BbICOTOM.

«* Mxu — BbICLLME PacTeHUS, TaK Kak UMeT Teslo, pasfe/ieHHOe Ha opraHbl (p13ongpl,
cTebnn, NNCTbHSA) N MHOTOK/IETOYHbIE NOJOBbIE OpraHbl.

+ Pa3MHO>KeHKne Mxa — CriopoBoe.

¢ KyKYLKWH NleH — ABYAOMHOe pacTeHue. OnioLoTBOPEHNE BO3MOXKHO TOJIbKO C y4a-
CTWeM BOAbI.

% V13 3MroTbl Ha >XEHCKOM pacTeHUN pa3BMBaeTCA KOpoboyka Ha HOXKKe, rfie co3pesa-
0T CMopbl, JatoLLMe Hayaslo0 HOBOMY pacTEeHMIO KYKYLLKMHA NibHa.

s CdparHym — MHOrofneTHee pacTeHMe, HapacTaeT eXXEerofgHo BepXyLUKOW; oTMupas
CHU3Y, NpeBpaLLaeTCcsa B Topd.

+«» Mox cparHym — ofJHOAOMHOE pacTeHMe.

Bonpockl Ans camMonpoBepKu:

1. Kakoe onpefeneHne MO>KHO AaThb Mxam?

2. CpaBHMWTE MXV C HU3LIMMW pacTEHUAMU, YKa>KNTE Ha XapakTepHble YepThbl Tex 1 apy-
ruX.

3. Kak pasmHo>karTca Mxu?

4. TlpusefnTe NpUMepbl NPeAcTaBnTeNen MXOB.

5. Kakwue 13 n3BecTHbIX BaM MXOB ABNAIOTCA ABYAOMHbIMY, a Kakne — 0AHOLOMHbIMWN? YTO
B CBI3M C 3TVM Bbl MOXKETE O HUX pacckasaTb?

6. Kakoii 13 mxoB 06pasyeT TOP(AHUKN?

7. C Kakoi CKopoCTbio naeT obpasoBaHue Topda?

8§ 27. MnayHbl, XBowm, NManopoTHNUKK

[MoBTOpPKN 1 3aNOMHWU:

¢ ManopoTHWKN — ApeBHASA, 60/blUas rpynna BbICLUMX PacTeHW, 0CO6EHHO LLMPOKO
npeacTasneHHas BO BNa>KHbIX TPOMMYECKMX flecax.

% Kak y BbICLLUMX pacTeHUn y NanopoTHUKOB eCTb Mobern co CTebNsiMU U NINCTbAMMU,
HacTosLLMe KOPHU, NPOBOAALLAA TKaHb B CTEONSX.
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% JIncTbsA NanopoTHUKOB COBMeLLalOT [Be PyHKLUMM — (DOTOCUHTE3a U Crnopoobpaso-
BaHUSI.

¢ W3 npopocLueri cnopbl y NanopoTHUKO0OPasHbIX 06pasyeTCs 3apoCTOK, Ha KOTOpPOM
hopmMUpyrOTCA ANLEKIETKA 1 CriepMaTo30MAbl.

% XBOLM 1 niayHbl pa3MHOXKAKTCHA YacTO BereTaTMBHO (KOPHEBULLLAMU UM YaCT b
nobera) nam cnopamu.

% ONnogoTBOPEHNE y BCEX MANOPOTHMKOOOpasHbIX (T.e. Yy MarnopoTHUKOB, XBOLLEA U
MnsayHoB) CBSi3aHO C BOAOWN, B KOTOPOW MepefBuraloTCcsA CrepmMaTo30Mabl CO YXKIyTUKamn s
ON/I0A0TBOPEHNS AALEKNETKN.

¢+ ManopoTHMKO06pa3Hble MPOM30LLIM OT MCUI0UTOB N rOCNOACTBOBa/IN Ha cyLe 300
MW/IIMOHOB NIeT TOMY Hasag. [locne nx rubenu 3a MUNIMOHbI NI T 06pa3oBa/INCL 3a/1eXKKN Ka-
MEHHOrO0 yrns.

Bonpockl Ans camMonpoBepKu:

1. T'me ocobeHHO pa3HOO6paseH BMA0BOW COCTaB NanopoTHUKOB? Kakue opraHu3Mbl 0THO-
CATCA K NanopoTHUKOO6PasHbIM?
Kakwe npusHakv nmetoTcsa y NanopoTHUKOB KakK Y BbICLLNX OPraHU3MoB?
KakoBbl (hyHKLMN INCTHEB NaNopoOTHNKA?
Kak npovcxoanT nonosoe pasMHO>MKEHVE y NanopoTHUKOB?
Kak pasmHO>KatTCa XBOLLM U NnayHbl?
OT Hanmuus Kakoro 06a3aTenbHOro pakTopa 3aBuCMT ONNOLOTBOPEHME Y BCEX naro-
POTHMKOOOPA3HbIX?

7. OT Kakoii rpynnbl NPOM30LLAM NANopoTHUKOOOPAa3HbIE N B KAKOE BPEMS OHW FOCMNOACTBO-
Ba/IN Ha cyLle?

S

§ 28. ['0Nn0CEMEHHbIe pacTeEHNA N UX pa3Hoobpasve

[MoBTOpPY 1 3aNOMHMN:

¢+ [onocemeHHble (B OCHOBHOM XBOWHbIE) — ApPEBECHbIE pacTeHUsA (COCHa, eNb, MUXTAa,
NNCTBEHHMLA W apyrue).

¢ onocemeHHble NPOM3OLLIN OT APEBOBUAHBLIX ManopoTHUKOB.

«» [0/10CEMEHHbIE pasMHO>KalTCA CEMEHaMW, Yy HUX BHYTpPEHHEE OMNN0A0OTBOPEHNE U
pa3BMTMe 3apobiLlia BHYTpU ceMasayvaTKa. OnnojoTBOPEHME He 3aBUCUT OT BOAbI.

< BoTnnune oT MOKPbLITOCEMEHHbLIX, NX CEMEHa Ne>KaT OTKPbITO, HET MNMeCTUKOB, 3a-
BA3M M NMN1040B.

+ CoCcHa — OHOAOMHOE pacTeHMe C 3e/IeHOBATO->KeNTbIMU (MY>KCKAMM) LUNLLKaMU,
JaloLWnMK nNbiibLy, N KpaCHOBAT bIMA ()KEHCKI/IMI/I) LMLIKaMK, C cemMA3adaT KaMin, B KOTOpPbIX
nocne onaogoTBOPEHNA Pa3BUBaET CA CEMSA.

+¢+ CeMeHa COCHbl CO MHO>XECTBOM CEMSIA0NEN N 3aMacOM NUTATE/NbHbIX BELLECTB CO-
3peBaloT 4epes rnonTopa roga rnocne orbiieHnd, ele 4epes noaroga BbiCbinartoTCA, a npopac-
TaTb MOTYT Yepe3 HECKO/bKO NeT.

< Y enn, B OT/INYME OT COCHbI: LLUNLLKN B ABa C MNMWHNM pa3a g/IMHHee, CEMEHa Co3pe-
BalOT MNocne onbl/1IEHNA OCEHbIO TOro >Xe roga, Xsod onagaeT 4epes 5-7 neT, rnaBHbIN KOpPEHb
passuT cnabo. Enb TeHeBbIHOC/IMBA M TpeboBaTebHa K MouBe.

Bonpockl Ans camMonpoBepKu:

1. HasoBuTe npeacTaBnTENEN FOIOCEMEHHbIX PACTEHUIA.

2. OT Kakoi rpynnbl NPOM30LLAN FONOCEMEHHbIE pacTeHNs?

3. MepeuncnnTe NPOrpeccuBHbIE YePTbl FONOCEMEHHbIX.

4. [laiiTe CpaBHUTENbHYIO XapaKTepUCTUKY MPU3HAKOB FONOCEMEHHbLIX M MOKPbITOCEMEH-
HbIX pacTeHUA.

24



5. Kak npoucxoauT OrbiNneHe 1 06pasoBaHNe CEMEHM Y COCHbI?
6. Kak pasBuBaeTCsi CeMs y COCHbI MOC/e ONMOA0TBOPEHNS [0 NpopacTaHus?
7. [aiiTe CpaBHUTENbHYIO XapaK TepUCTKY CTPOEHIO U BUONOMUM COCHbI U €U,

BAKTEPHUH, TPUBLI, JUIMMAWHAKU
§ 29. bakTepun

|_|OBTOpI/I N 3alOMHW:

s BakTepun — nepsBornocesieHLbl Halled NaaHeTbl, CyLeCTBYHOLWMe NPaKTUYeCcKn Mno-
BCIOY.

s BakTepun 6bI1 OTKPbLITHI rofnaHaueM AHTOHUeM JSleBeHrykom B XVII Beke.

% BbakTepun cnocobHbl K Crnopoobpa3oBaHunio, Cny>Kallemy A7 nepeHeceHns Hebnaro-
MPUSATHbIX YC/TOBUA.

% BbakTepun-canpoThbl NUTAOTCA OpPraHNYeCKMMW BellecTBaMy OTMepLUnX opra-
HN3MOB.

s BakTepun-napasnTbl, NUTAACL OPraHUYeCKMMN BELLECTBaMU >KMBbIX OpPraHuM3MoB,
CMOCOOHbI BbI3bIBATb OMacHble 3a601eBaHNA pacTEeHUIN, XKMBOT HbIX M Ye/loBeKa.

s K 60ne3HAM 4enioBeka, Bbl3BaHHbIM OaKTEPUSAMU, OTHOCAT CTONOHSAK, TYyOepKynes,
OPIOLLHON TUd, AN3eHTEPUIO, XONepY U Apyrue.

s BakTepun ofHaKo 04YeHb Ba>KHbI B NMPUPOAE — OHU pasfaralT BeLLeCcTBa, y4acTBYOT
B 00pa3oBaHWM MeperHos, a HeKOTOopble — B (POTOCUHTE3e, B OBUOMOTMYECKMX KPYroBOpOTax
BELLEeCTB U T.4.

Bonpockl ans camonpoBepKu:

1. Kakue 13 U3BeCTHbIX BaM OpraH13MoB MOSIBUIMCL Ha Hallei nnaHeTe paHblue Apyrux, a
ceilyac 3acennnm NpakTUYeCKn BCIO ee NOBEPXHOCTbH?

2. Kem 1 korga 6b1n1 Brepeble OTKPbITbI 6akTepun?

3. Kakoii npouecc nponcxoanT y 6akTepuid Npy HAaCTYNAeHUN HeGNaronpUATHBIX YCNOBUIA?

4. Yem nuTarwTca bakTepun-canpopuTbl?

5. Yem nuTarTCa 6akTepum-napasnTbl?

6. MpueeauTe npuMepbl 3a60/1€BaHNIA YeN0BEKA, BbI3BaHHbIX 00NE3HETBOPHLIMK 6aKTepus-
MUW-napasuTamu.

7. OxapakTepusyiiTe ponb 6akTepuin B Npupose.

8§ 30. NpunbbI

|_|OBTOpI/I " 3alOMHI.

% pnbbl — LapCTBO 0COObLIX OPraHNU3MOoB, MMEKLMNX YepThbl CXOACTBA U OT/IMUNA C
pacTEeHVAMMN N XKNBOTHbIMW.

¢ Mpu3Hakn rpuboB, CXOAHble C PaCTEHUSMWU: HEMOLBUXKHOCTb, HeOrpaHMWYeHHbIN
POCT, HA/IMYME KNeTOYHbIX 060/104eK, MMTaHne pacTBOPEHHbIMM BELLEEC T BAMMU.

¢ Mpun3Hakn rpubos, CXOAHbIE C XXMBOTHLIMU: OTCYTCTBME (POTOCMHTE3A, XUTUH B
060/104Kax KeTOK, IMMKOreH B Ka4eCTBe 3anacHOro NMTaTe/lbHOro BeLlecTBa.

% Teno rpm6os — rpubHMLa — COCTOUT U3 HUTEN-TM(OB. MHOroKNeTOYHaA rpmbHMLA
obpasyeT MN0A0BbIE Tesa U3 LWAAMKA N HOXKKN Y LLIAMOYHbIX TPU60B.

+¢+ M0 0COBEHHOCTAM CTPOEHUS HUMKHErO CMOPOHOCHOIO €105 B LLU/SINKaX BCe rpmbbl fe-
NATCA Ha NfacTUHYaTble (CbIPOE>XKKN, onNsiTa) nnn TpybyaTble (benble, MacnaTa).

s pnbbl HaxoaAaTcA B cuMbUo3e (COCTOSAHME B3aMMOBbLITOLHOMO MPO>XKMBAHUSA) C KOp-
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HSIMM BbICLUMX PacTeHN, KOTOpoe HasbiBaeTCsl MUKOPW3OIA.

< Ponb rpn6oB orpoMHa: y4acTBYOT B KPyroBOpOTE BELLECTB, B 06pa3oBaHN NeperHos
N Pasfio>KEHUN OPraHMUYECKMX OCTATKOB, ABNAIOTCA NapasMTamyl pacTeHUI, YKMBOTHbIX U
YeslI0BeKa, NCMoMb3yHTCA B NLLEBOV NMPOMbILLIEHHOCT W U MeuLMHE.

Bonpockl Ans camMonpoBepKu:

1. Tpnbbl OTHOCATCA K XKMBOTHbIM UM pacTeHuam? Mouemy?

2. TMepeuncnnuTe YepThbl CXOACTBA FPUOOB C paCcTEHNUAMN.

3. TlepeuncninTe YepThbl CXOACTBA rPUOOB C XKMBOTHbLIMU.

4. W3 yero cocTouT Teno rpmba? Yem obpas3oBaHbl NI0A0BbIE TeNa MHOMOKIETOYHbIX Mpu-
60B?

5. o Kakum npu3Hakam CbIPOEXKKM U Genble rpubbl OTHOCATCA K ABYM pasHbIM rpynnam
rpmoos? K kakum?

6. Kak Ha3blBaeTCs B3aMMOBbLIrO4HOE COXKUTENbCTBO ABYX N0ObIX BULOB OpraHnamos? Kak
Ha3blBaeTCA TaKOe COXKUTENLCTBO rPUGOB C KOPHAMM BbICLLUX PACTEHNA?

7. KakoBa ponb rpmboBs B NPUPOLE W XKU3HU YenoBeka?

8 31. MHoroo6pasue rpmnbos

|_|OBTOpI/I N 3alfnoOMHI:

% pnbHMLa NnecHeBoro rpyba Mykopa CoOCTOUT M3 OAHOW KNeTKW. Bbi3biBaeT nnecHe-
BEHME NPOAYK T OB.

% pnbHMLA NaecHeBoro rprba NeHNUMANA COCTONT M3 MHOXKECTBA pasfe/eHHbIX Kie-
TOK. PasBogaT 4nsi NoNyYeHNst NeKapcTBa NeHNLUNNNHA.

% [ApOX>KN — OKYNbTYPEHHbIe rpubbl 63 rpMbHMLbI, pa3MHO>KaKoLWMECS NOYKOBAHMEM,
NPUMEHSAOTCS B MULLEBON NPOMBbILLIEHHOCTW.

% 1/3 BCcex M3BECTHbIX FPMOOB — 3TO rpmbbl NapasnTbl. K HUM OTHOCATCA: X1ebHas
p>KaByrHa, CropbiHbs, MyYHUCTast poca, rpubbl-TPYyTOBUKM N T.4.

s onoBHA — napasvT 31aKoB, CMOPbl KOTOPOro 3ano/IHAKT 3epHOBKU KYNbTYPHbIX
pacTeHWA.

% MyuHucTas poca — 3a60n1eBaHMe MHOTMX, B OCHOBHOM [BYZO/IbHbIX, pacTeHWN, Bbi3bl-
BaeMoe rpmbamu — napasmTamm pasHbIX BUJOB.

¢ [pnbbI-TPYTOBNKN 06pa3yldT MHOrofIeTHME KOMbITOO06pasHble MI0A0Bble Tena Ha
APeBeC/HE, paspyLLas ee.

Bonpocbl a5 camonpoBepKu:

Y70 13 cebs npeacTasnseT Mykop?
Paccka>kuTe 0 neHuyunne.

Y0 13 cebs npeacTasnaloT APOXKIKN?
HasoBuTe rpnbbl-napasnThl.

YTo npeacTasnseT u3 cebs ronosHA?

UTo0 npeacTasnseT n3 cebst MyyHucTas poca?
OxapakTepusyiiTe rpudbl-TPYy TOBUKM.

NogakowhE

8§ 32. JTnwanHnKun

nOBTOpl/I N 3alOMHI.

% JInwaiHnKmn — ocobas 06LLIMPHAs rpynna CMM6GMOTUYECKMX OpraH3MOB.

% [Mo BHeLLUHeMy CTPOeHUIO ero Tena (CNoeBuLLa) MO>XKHO BbIAENUTb 3 rpynrbl IULLANA-
HWKOB: KyCTUCTble, TMCTOBATbIe Y HAKUMHbIE.
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% JIMWaHUKN — HENPUXOT/IMBbIE NePBOMOCENeHLbl CyLLW, CMOCO6HbIE BbIXKUTb Aa>Ke
rnoc/e NosIHOTO BbICbIXaHUS.

¢ JIMWwarHUK — opraHn3m, BK/IOYaoLLMIA rpr6 1 BOLOPOC/b, HO >KMBYLUNIA Kak OAVH Lie-
NOCTHbI OpraHn3m.

% B Tene nuwanHnKa HUTU rpmba BbIMOMHAKT PO/ib KOPHER, a BOLOPOC/b — POsib 3ee-
HOr0 (POTOCUHTE3NPYIOLLIETO pacTeHUs.

% JInWwaiHUKM pasMHO>XKaK T CS Yallle BCero BereTaTUBHO — YaCcTAMU C/I0eBULLLA.

% Ponb nuwariHMKOB: OHW MepBOMNOCe/EHLbI, yYacTBylOLMe B 06pa3oBaHNM MOYBbI U
nayLme Ha KOpM >KUBOTHbIM. YenoBeky OHV MOYT W He BPeAaT, OH UCNOb3YeT MX A1 X035W-
CTBEHHbBIX HY>K[ U B MeauLMHe.

Bonpocbl Ans camMonpoBepKu:

B uem cBoeo6pasme nuLIaiHMKOB?

Ha kakue rpynnbl 4ensTcs BCe MLWAHUKN N0 BHELLUHEMY CTPOEHNI0?
OxapakTepusyinTe TpeboBaTeNbHOCTb JIMLIANHWKOB K YCNIOBUAM BHELLHEN Cpefbl.
Kakyo posb BbINONHAET Ka>XK/bl U3 KOMMNOHEHTOB Tena amwanHuka?
OxapakTepusyinTe npoLecc pasMHOXKEHNS NNLLIAAHWNKOB.

KakoBa po/b NMLIaitHUKOB B NPUPOLE 1 XO39NCTBEHHOW LeAaTeNbHOCTY YenoBeka?

Uk wwdE

§ 33. OxpaHa pacTeHuin

|_|OBTOpI/I N 3alOMHW:

< C passBMTMEM LUMBUIN3ALMMN YeNOBEK CTasl OYeHb CU/IbHO, a Nogyac 1 naryoHo BINATb
Ha nNpupogy, Npe ke BCero Ha pacTUTe/bHbIA MUP 3EM/IN.

s W3-3a ncTpebneHns pacTUTeNbHOrO NOKpoBa nopegenv feca, NCTOLWMUINCL MOYBbI,
yBe/IMumMnach CeTh 0BParoB, UCMOPTW/ICA aTMOCHEPHbI BO3AYX.

¢+ YenoseyecTBO 3a BPEMS CBOErO CyLLLECTBOBaHNS UCTPebuno 2/3 BCex /1eCoB MNaHeTbl.

 E>KeHefenbHO O4UH BUL, pacTeHUi ncyesaeT C iMua 3emu.

¢+ TMog yrposon MCYE3HOBEHUSA Cellvac HaXOAMTCA KadK/bIA JecATbIA BUL BbICLLMX pac-
TEHWUIA.

¢ B 1948 rogy 6b1n cozgaH Me>KayHapoaHbIii Cor3 oxpaHbl npupodbl (MCOI).

% B KpacHy KHUry pacTeHuii Poccum 3aHeceHo 533 Buga pacTeHuid, B ToM ymcne 440
BM0B LIBETKOBbIX pacTEeHWUNA.

Bonpockl Ans camMonpoBepKu:

1. B cBA3M € yem narybHoe BNMsSHWE YeNoBeKa Ha pacTUTENbHOCTb 0COBEHHO 060CTPUNOCH?

2. Kakwve HeraTvBHble NPOLEeCcChl MOPOAUI0 UCTPebeHne pacTUTENLHOro NOKpoBa 3eMn?

3. Kakas yacTb necoB nnaHeTbl bblna UCTpedneHa NoabMu 3a BCHO UCTOPUIO YeN0BEYeCT-
Ba?

4. C Kakoi CKOpOCTb0 McYe3aeT BUAOBOE pa3HOoOOpasve pacTeHWin Ha Halleil nnaHeTe B
HacTosLee Bpems?

5. Kakoi npoueHT BWAOB BbICLUMX PACTEHUN HaXOAWTCA cernyac Nof Yrpo3on McyesHoBe-
HNA?

6. Korpga 6bin co3gaH Me>kayHapoaHbIin COK3 OXpaHbl NpUpoabl? KakoBbl ero 3agaymn?

7. CKONbKO BMAOB LIBETKOBbIX pacTeHUI 3aHeceHO B KpacHyto KHury Poccuiickort deaepa-
umn?
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BNOJIOINA XKUBOTHbBIX

§ 1. 300M10rnsi — HayKa 0 XXMBOTHbIX

MoBTOpPKN 1 3aNOMHWU:

% 3oos0rna — 6ronornyeckasl Hayka, rnaBHoM 3afadveil KOTOPOW ABNMAETCA BCECTOPOH-
Hee N3yyeHne >KMBOTHbIX.

+¢+ 3oonorusa 3apogmnack B [ipesHeit Mpeunn B 111 Beke 10 H.3., ee OCHOBaTeNeM 6bin Apu-
CTOTENb.

¢ 3HauyeHVe >KMBOTHbIX B MPUPOAE: Yy4YaCTHUKM OMOMOTMYECKOro KpyroBopoTa Be-
LLIeCTB, CaHUT apbl, ONbINNTENN, NOYBOOOPA30BATE/N.

¢ 3HayeHVe >KMBOTHbIX A4/11 Ye/oBeKa:

¢ - NONOXKNTENbHOE: MPOAYKTbI MUTAaHUSA, Cbipbe A1 MPOMbILLIEHHOCTW, MOMOLLHN-
Ku;

% - 0TpuULATE/bHOE: ALOBUTbIE, ONAacHble, BO30YANTENN U NEPEHOCUMKN 3ab0N1eBaHI,
BpeATEeNn CeNbCKOro Xo3ancTaa.

« K HacToALWwemMy BpeMeHU 0nmncaHo 0Koso 1,5 MUANnMoHa BUL0B XKUBO T HbIX.

% JXXMBOTHbIE, pacTeHuns, rprbbl, MUKPOOPraHn3mbl 06pasyloT NULLEBbIe Lienu, BCTYynas
B C/IO>KHbIE OTHOLLUEHMA U yYaCTBYSA B C/IOXKHOM KPYroBOpoTe BELLeCTB.

¢ Muwesble LEeny nokasbliBalT XapakTep MULLEBbIX B3aMOOTHOLLEHWIA OpraHW3MoB

Apyr C gpyrom.

Bonpockl Ans camMonpoBepKu:

[aiTe onpefeneHve 300/10rMn Kak Haykn. Kakosa ee 0OCHOBHast 3aga4a?
Korpga 3apogaunach Hayka 30010rua? KTo 6bi1 ee oCHoBaTeNeM?

Kakoe Konn4ecTBO BUA0B XKMBOTHbIX OMUCAHO K HACTOALLEMY BPEMEHUN?
Kak cBs3aHbl YXMBOTHbIE 1 pacTeHUs Me>Kay co60in?

MpvBeauTe NpUMepPbI Lieneil NIUTaHNs, YTO0 OHU NoKasblBatoT?
OxapaKTepusynTe 3HauYeH1e XXMBOTHbIX B NPUPOSE.

Paccka>knTe 0 3Ha4eHUN XKMBOTHbIX 415 YeNOoBeKa.

NoakowhE

§ 2. Knaccmmkaumst XXMBOTHbIX

[NoBTOpPWN 1 3aNOMHWU:

% OCHOBHas efMHMLA Knaccugukauum — BUA.

 Bungom HasbiBalOT COBOKYMHOCTb OPraHu3MOB, UM 0CO6EN, HaCceNsALLMX onpeseneH-
HYI0 TeppuTOpuio, NMeloLUX 06LLiee CTpoeHre, 06pa3 >KU3HW, CBOBOLHO CKPELLMBAIOLLIMXCS
Me>Kzy co60i 1 JaroLmx naojoBvToe NoTOMCTBO.

% Kaxkfoe npocTeiillee, COCTOsLEE U3 OLHON KMNETKM, CNOCOOHO >XXUTb Kak camo-
CTOATE/bHbIN OpraHn3M.

% KNeTKM MHOrOK/IeTOYHbIX OPraHM3MOB K CaMOCT O TEe/IbHON YKU3HW B Ka4yecTBe Lie-
NbIX OPraHM3mMOoB He CroCO6HbI.

% UepThbl CXOACTBA >XMBOTHbIX M pacTeHWli: 00LLlee NPOUCXOXKAEHMe, KNeTO4YHOe
CTPOEHVE, OIMHAKOBbIN COCTaB (M3 CNOXHbIX OPraHUYeCKNX BELLECTB), CXOAHbIE XKWU3HEHHbIE
rnpoLieccol.

% YepThbl OT/IMYMA >KUBOTHBIX U PacTeHWU: pacTeHUs CrnocobHbl K (HOTOCUHTESY,
HEMOZABV>KHbI, PACTYT BCHO XKMN3Hb, UMEIOT B 060/104KaX LIE/NOMO03Y.

% [naBHaa 3afjaya cucTeMaTWKM — Knaccudukaums. OCHOBHblE CUCTeMaTUYecKme
KaTeropuu >XMBOTHbIX: BUA, POf, CEMENCTBO, OTPAA, Knacc, TWn, NOALApCTBO, LapcTBo.
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Bonpockl Ans camMonpoBepKu:

UT0 ABNAETCA OCHOBHOIN eMHNULENA KnaccumkaLlmm opraHnamos?

YT0 Ha3bIBalOT BUAOM?

Yem oTnnyaroTCA NpeacTasuTenm noguapcTsa OAHOKIETOYHbIE?

UeM oT/MyaroTCa NpeAcTasuTenn noguapcrasa MHOrOKNe TOYHbIE?

Ha30B/Te YepThl CXOACTBA XKMBOTHbIX U paCTEHWA.

YKa>KnNTe 4epTbl OTNYMA XKMBOTHbIX U pacTEHWIA.

Ha3oBuTe rnasHyto 3afady CMCTEMATUKNA U YKa>KNTe OCHOBHble CUCTEMATUYECKME Ka-
TEropun >KNBOTHbIX.

NogakrowhE

8§ 3. MNopguapcteo MNpocTeiine nnn OQHOKMETOUHbIE. TUM KOPHEXTY-
TUKOBbIE )XNBOTHbIE

|_|OBTOp|/I N 3alOMHW:

% Teno npocTenwmnx npeacTaseHO 04HOW KNeTKOW, CNOCOBHON BbINOMHATD (YHKLMN
LLe/I0ro opraHu3ma: ApixaHus, NnMTaHus, 06MeHa BeLLeCTB, BbleNleHUs, ABUXKEHNS, pasMHO>Ke-
HUS.
¢+ Bce npocTelillne XXMBYT BO BMa>KHOW cpefe, X HacuMTbiBaeTCcA okono 70 000 Bu-

L)

[0B.
¢ MpocTelwme fenaTcsa Ha TPU Tuna: KOPHEXKTY TUKOBbIE, UHY30pUA, CIIOPOBUKM.

% TpocTeline — HaYa/lbHble 3BEHbS, MOC/NE PACTEHWUNA, B LLEeNsSX NUTaHUs.

¢ Ameba 06bIKHOBEHHAs — BCEALHOE >KMBOTHOE C HEMOCTOSAHHOM hopMOl Tena pasme-
pom go 0,5 MM, cnocobHast K 06pa3oBaHuNI0 LUCT .

% YacTb >KIYTMKOHOCLUEB OTHOCATCA K pacTeHUsM (3BrfieHa, XnaMmaomoHaga), a
yacTb (6040, NAMO/INS) — K XKMBOTHbIM. OT0 NOATBEP>KAAET POACTBO MeXKAY pacTeHnsaIMU
N YKMBOTHbIMU U CBUAETENLCTBYET 06 MX NPOUCXOXKAEHUM OT OLHOr0 06LLEro npegka.

< Bogo — cBOGOAHOXKMBYLLMIA KTy TUKOHOCEL, C NOCTOSAHHON chopmoin Tena (go 0,02
MM), ABYMS >KIYyTUKamMu, ALPOM, KNeTOUYHbIM PTOM W APYrMMU OpraHonamMu, CXOAHbIMA Mo
CTPOEHMIO M DYHKLMAM C aMebo.

Bonpockl Ans camMonpoBepKu:

Uem npefcTaBneHo Teno npocTeiiero? B uem ero oTanune?

CKONbKO BW0B NMPOCTEMLLUNX U3BECTHO B HACTOSLLLEE BPEMSA U Il OHU 06U TaloT?
Ha kakue rpynnbl genaT noguapcTso MNpocTenwme?

Uem 06bsicHAeTCA 6riocepHas ponb NPoCTenLLmnx?

OxapakTepusyliTe 06bIKHOBEHHYIO ameby.

OpHopoaHa v rpynna >Xry TuKoBbIX opraHnaMos? O YyeM 3TO roBopuT?
Ha30B/Te 1 oxapakTepu3yiiTe CBOOOLAHOXKMBYLLMX K'Y TUKOBbIX XXMBOTHbIX.

NogakrowhE

8 4. Tunbl NHy30pum n CnopoBuKn

|_|OBTOpI/I N 3alOMHW:

s WHdysopum — Tun npocTenwmx (okono 7 000 B1aoB), TEN0 KOTOPbIX MMeeT MoCTO-
AHHYI0 (DOPMY 1 MOKPbITO PECHUYKaMU, C MOMOLLbI0 KOTOPbIX OHU MepeMeLLato T Cs.

“ VIH(y30pnn UMET: KNETOYHbIA POCT, KNETOYHYK TN0TKY, NULLEBAPUTENBHYIO U
[iBe COKpaTuTeNbHble (MyNbCUpyOLLME) Bakyonu. AblaT BCEM TEefIoM KWUCN0POLOM, pacTBO-
PEHHbIM B BOZE.

< VIHy30pnmn nMerT, Kak MUHUMYM, [Ba A4pa: 04HO — 60/bLUIoe — 06ecneymBaeT BCe
>KW3HEHHbIe MPOLECChl BHYTPU KNeTKU, a Masloe — ee pasMHOXKEHMe.

%+ OcobeHHOCTN 6ecrnosioro pasMHOXKEHUSA UH(DY30pUK: AeNNTCA HafBoe Masoe A4po, a

29



3aTeM 1 60NbLUOE; Aaniee BO3HNKAeT MepeTs>KKa, AeNsan cTapylo KNeTKy Ha fiBe JOYepHUX
NHDY30pnKM (KadKaast N3 HUX — TOYHas KONus MaTepyHCKON).

¢+ CnopoBvKnN — TUMN NapasvTUYeCKNX NPoCcTeNLnX. 4 BuAa KPOBAHbLIX CNOPOBUKOB Bbl-
3bIBAIDT MasIIpUI0 U UMET CMIOXKHbIN YKU3HEHHbIN LMK CO CMEHOI X0351€eB.

% TOT opraHusm, B Tefle KOTOPOro napasvTupyeT B3pocnas rnosiosospenas opma na-
pasnMTa, Ha3blBaeTCsA OCHOBHbIM (OKOHYATE/NbHbIM X035IMHOM), @ TOT OpraHvu3M, B KOTOpPOM
HaxoAnTCA NIMYMHKA NapasnTa, Ha3blBaeTCA MPOMEXKY T OUYHbIM X03AUHOM.

% Bos3byguTenem manapun sIBNSeTCA KPOBAHOW CMOPOBMK NIa3MOANYM, NEPEHOCUMKOM
— Ma/IApPUHBIA KoMap (OH >Ke OKOHYaTe/bHbIA X03AUH MapasnTa). Yenosek, 3apa>KeHHbIl
Manspuein — 3T0 NPOMEXKY T OUHbIN X035WH.

Bonpockl Ans caMonpoBepKu:
KakoBa 0CO6eHHOCTb BHELLIHEr0 CTPOEHNUS MHAY30pUiA?
MepeuncinTe 0CO6EHHOCT Y NULLLEBAPEHNS Y BbIAENEHNS UHCDY30PHIA.
HasoBuTe ponb saep y nHgy3opuit. CKONbKO MX?
Kak gensarca nHysopun npy 6naronpuaTHbIX YCN0BUSX?
[ainTe 06Ly0 Xxapak TepUCTUKY TUNy CrOPOBUKOB.
Kakue cyLecTBYIOT X034€eBa y napasvTos?
7. KTo ABnseTcsa Bo3byaMTeNeM, NEPEHOCUNKOM M KaKUM XO3AVHOM B LMKNe pa3BuTus Ma-
NAPUAHOrO NNasMoans?

ok owdE

THIT KUIIEYHOIIOJIOCTHBIE
§ 5. Obuwlan xapaKTepucTuKa Tmna. M'mapa — NnpecHOBOAHbIA Novn

[MoBTOpPY 1 3aNOMHMN:

¢ KuWLLeYyHoNnonocTHble — HA3LWKE ABYC/OMHbIE MHOTOK/IETOYHbIE YKMBOTHbIE C KULLEY-
HOI NONOCT b0 U NIy4EBO CUMMET PUENA.

% 'vapa — NpecHOBOAHbIN NpeacTaBnTeNb Knacca rmapovaHbIX, BefyLlas NpUKpenieH-
HbI1 06pas3 XKM3HW.

% DOopMbl KMLLEYHONONOCTHbIX, BEAYLLUMX MPUKPENeHHbI 06pa3 XKU3HN, Ha3bIBalOTCH
rnonvnamu, a cB060AHOMNIaBaoLLIe (DOPMbI Ha3bIBAIO T CA Mefy3amu.

s CTeHKN Tena KMLWEeYHOMNONOCTHbIX COCTOAT U3 [BYX CNOEB K/ETOK: HapPYy>KHOro —
9KTOAEePMbl 1 BHY TPEHHETO — 3HTOAEPMBbI.

s B asKTOLEpME HAXOAATCA KNETKU: KOXKHO-MYCKY/bHblE, HEPBHbIE, CTPEKATE/bHbIE,
>KenesncTble, MPOMEXKYTOUHbIE, MOJOBbLIE.

s B 3HTOLEpME HaxoAaATCHA KNeTKU: KOXKHO-MYCKY/bHble, >Kene3ncThble, NPOMe>Ky-
TOYHbIE.

+¢+ [Mpouecc BOCCTAHOBMEHNS YT PaYeHHbIX UM NOBPEXKAEHHbIX YacTel Tefna HasblBa-
0T pereHepauueit. ladke 1/200 yacTb rmapbl MO>XKeT BOCCTaHOBUTLCS B LIE/bIA OpraHn3m.

Bonpochb! 4ns caMmornpoBepKu:

[ainTe 06LLyI0 Xapak TepUCTUKY TUNa KALLEYHOMNONOCTHbIE.

Kakoin 06pa3 >Ku3Hu BegeT rugpa? I'ge obuTaeT v YeM NuTaeTCca?
Kakune opraHusmbl HasblBatoT NoinnamMu, a Kakue — Meaysammn?

13 Kakmx cnoes KNeToK COCTONT CTeHKa Tena rmgpbl?

Kakune Tunbl KNeTOK HaxoAaTCcA B 3KTOAEPME KULLEYHOMONOCTHbIX?
Kakve Tunbl KNneTOoK HaxoAsaTCs B 3HTOAEPME KULLIEYHOMONOCTHbIX?
UT0 Ha3sblBaeTCA pereHepauyein? Kak oHa passuTay rugp?

NoakowhE
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8 6. Pa3sMHOXeHMe 1 MHOroobpasure KMLLIEYHOMOTOCTHbIX

MoBTOpPKN 1 3aNOMHWU:

+« BecrnosibiM cnocobom (MyTem MOYKOBaHUA) rnapa pasMHO>KaeTca npu 6naronpusT-
HbIX YC/TOBUAX.

++ MonoBoii cnoco6 pasMHO>KEHMSA CBOMCTBEHEH rnapam npu HacTyNAeHNnn Hebnaronpu-
ATHbIX YCN0BUIA CPeabl.

¢ OpraHunsmbl, y KOTOpPbIX B OAHOM Tesie 006pasytoTCs U My>KCKUE, U MKEHCKME M0oJ10Bble
KNeTKK, HasblBaloTCca repmadpoamTamu. Mmapa — repmadpoamT.

¢ Y 60NbLUMHCTBA repMapoimTOB OMNI0L0TBOPEHNE NEPeKPecTHOe — crepmaTo30Mabl
O[JHOW 0CO6M ONNOAO0TBOPSAIOT ANLIEKNETKY APYroi.

% Mopckoe rmaponaHoe >KMBOTHOE — 06eMa UMEET B XKU3HEHHOM LIMK/IE KOMIOHWasb-
HYI0 CMAAYyro dhopmy (Moamn) 1 nnasaroLlyo opmy (Megysy), ee pasBuTUe NLET C INYMHOY-
HOW cTaawnei.

« K Knaccy cumoniHbIX KMLWEYHOMONOCTHbIX OTHOCATCA MOPCKMe Meay3bl (KpecTo-
BUYOK, KOPHEPOT U T.4.).

+ K Knaccy KopannosbIX MOAMMNOB OTHOCATCA KOMIOHMA/IbHbIE U OANHOYHbIE KOpas/bl,
obuTarLLme B TEM/bIX MOPAX.

Bonpockl Ans camMonpoBepKu:

1. TMpwu Kakux ycnosusx v Kak pasmHo>KaeTcs ruapa npy 6naronpusaTHbIX YCNOBUSX?

2. Tpun KaKnxX yCnoBmsxX 1 Kak pasMHO>XKaeTCca rugpa npyu He6naronpuaTHbIX YCNOBUSAX?

3. Kak Ha3bIBalOTCA OpraHv3mbl, Yy KOTOPbIX B OLHOM Te/e 06pasyloTCs U My>CKue,
>KEHCKMe NO/OoBbIe KNeTKN?

4. Kak Ha3blBaeTCs OnnoLOTBOPEHNE, NPU KOTOPOM CrepmMaTo30Mabl OAHOK 0cobu onmo-
AOTBOPSOT ANLEKNETKY APYroin?

5. Kakue >Kn3HeHHble (hOpMbl ECTb B XKU3HEHHOM LIK/e MOPCKOrO rMAPOVAHOrO YKNBOTHO-
ro obenun?

6. K kakomy Knaccy OTHOCATCSA KOPHEPOT ¥ KPecTOBUYOK? YTO0 Bbl O HUX 3HaeTe?

7. KakoBa >ku3HeHHas chopma Kopannos? Ha3oB/Te 1U3BECTHbIE BaM BUbl KOPaJI/OB.

YEPBHA

§ 7. Tun Nnockune yepsun

|_|OBTOpI/I N 3alOMHW:

% [0 BHelIHeMy CTPOEHUIO N BGMOMIOrMYECKUM OCOOGEHHOCTAM YepBeil fensT Ha Tpu
Twuna: Tun Nnockne, Tun Kpyrnsle, Tun KonbyaThle.

+ T1nockue 4yepBn UMET YMIOWEHHOe Teno 6e3 BHYTPEeHHel MOoCTK, a BCe Mpo-
CTPaHCTBO Me>K/Y BHYTPEHHMMY opraHamu 3arnosiHeHO NapeHXUMON.

¢ YepBn 1 BONbLUMHCTBO APYrMX MHOMOK/IETOYHbIX >XMBOTHbLIX MMEHT [BYCTOPOH-
HIOKO CUMMET U0 Tena.

% TMnaHapuu, Kak v Lpyrue >KMBOTHbIE, UMET YeThbIpe PasHOBUAHOCTU TKaHeil: no-
KPOBHYI0, COEANHUTE/IbHYIO, MbILLEYHYIO U HEPBHY!IO.

% Y nnaHapuii HeT AbIXaTeNbHON U KPOBEHOCHOM CUCTEM, HEPBHAsA CMCTEMA — B BUAE
ABYX HEPBHbIX CTBOJIOB C Y TO/LLEHUAMU Ha NepejHeM KOHLE Tena, BbiAeNnnTeNnbHasA cucrTema
npeAcTasneHa 0T Ae/lbHbIMM BblLeINTENbHbIMU KNeTKaMu.

% TnaHapu — repmapoANT bl C MEPEKPECT HbIM OM/I0L0TBOPEHMEM.

% Aliua pa3sMBalOTCA B KOKOHe. Pa3BnTure npsMoe, 6e3 npespaLleHui.
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Bonpockl Ans camMonpoBepKu:

1. Ha Kakue Tunbl genaTca YepBn? Ha Kakmx npusHakax OCHOBaHO 3TO [eneHune?

2. ECTb /M Kakas-TO BHYTPEHHsA MONOCTb Tena y NAoCKUX vepBen? Kakas 3fecb ecTb
0C06EHHOCTb?
Kakyo cuMmMeTpuio Tena MMEIT M/I0CKUe YepBrU? Y KOro eLle eCThb Takasa CUMMeTpUA?
Ha30BMTe OCHOBHblE TKaHW >K1BOTHbIX.
KopoTKO oxapakTepusyiiTe pasBiTye CUCTEM BHY TPEHHINX OPraHoB NiaHapuu.
Uem npefcTasneHa nonosas cucrema niaHapun? Kak HasbiBatoTCA Takue opraHumMbl?
Ha30B/Te 0CO6EHHOCTM passBMTuA NiaHapuu.

No ok ow

§ 8. MNapasnTryecKme NNOCKMe HepBU

[MoBTOpPY 1 3aNOMHMN:

% K napasyTunyeckum MNMOCKMM YepBAM OTHOCATCS MEYEHOUYHbIA cocanblUMK (Knacc
CocanbLuKm), 6bIUniA LieneHb, LUIMPOKWUIA NeHTeL, SXMHOKOKK (Kacc JIeHTO4YHbIe YepBu).

+¢+ TMeyeHOYHbI cocanblMK MapasuTUpyeT B MEYEHU U >KENYHbIX MPOTOKaX >KUBOT-
HbIX W YesioBeKa, NPUKPENISACh K opraHaM X03siHa ¢ MOMOLLbIO POTOBOM 1 GPIOLLHON NpuUco-
COK.

¢+ Pa3BMTWMe NeYeHOUHOro cocasbLymKa NPOUCXOANT CO CMEHOW X035eB M YepefoBaHNEM
NMOKONEHNA.

¢ OKOHYaTEe/NbHbIM X039MHOM B LUK/e PasBUTUS NEYEHOYHOro cocasbLyMKa ABNseTCA
CKOT (MHOrfa YenoBek), a MPOMe>KY T OYHbIM — YN TKa Masblii NPYA0BUK, B Tene KOTOporo na-
pasnT MEHSIET HECKO/bKO IMYMHOYHbIX CTaauni.

¢ OKOHYaTEe/NbHbIM X03MHOM OblYbero LienHs SBNSeTCSA YenoBeK (B KULLEYHUKE KOTO-
pOro NIEHTOYHbIN YepBb focTuraeT 10 M A/IMHbI), a NPOMEXKY TOUYHbIM — KPYMHbIA poraTbii
CKOT.

¢ Yenosek — OKOHYATE/IbHbIN X038MH Tak>Ke LUMPOKOro NeHTeLa, a ero NpoMe>XKy Tou-
Hble X0351eBa — pauku, LIMKONbI U pblba, NNTalLWAasncs 3TUMKN pavukamu.

¢ MpoMe>KyTOUYHbIM XO03MHOM SIBMIAETCA YEM0BEK U B LMK/E PasBUTUSA 3XMHOKOKKA,
06pasyroLlero ceoeobpasHble My3blpn, @ OKOHYATE/bHbIMU X03€BamMM MOryT OblTb CO6aKW,
KOLLIKW U Apyrue >KMBOTHbIE.

Bonpockl Ans camMonpoBepKu:

1. MepeuncinTe NapasmTUYECKMX NIOCKUX YepBeid U3 pasHbIX KNaccos.

2. [pe napasuTupyeT MeYeHOUHbI cocanbLMK? Kak OH yaep>KnBaeTca B Tene OKOHYa-
TeNbHOro xo3anHa?

3. Kak npoucxoauT passBuTuHe NeYeHOUHOro cocanbLymka?

4. KTO ABNSIeTCA OKOHYATENbHBIM M NMPOME>XKY TOYHbIM XO3MHOM B LMK/IE pasBuTus neve-
HOYHOIO coca/bLUMKa?

5. KTO0 sBnseTCA OKOHYaTENbHbIM 1 MPOMEXKY TOUYHbIM XO039MHOM B LiMKNe pasBnTus Oblyb-
ero uenHA?

6. KTO sABnseTCA OKOHYaTENbHbIM 1 MPOMEXKY TOUYHbIM XO3AMHOM B LiK/E PasBuTus LUMPO-
KOro neHTeuya?

7. KTO ABNAeTCA OKOHYATE/bHbIM 1 MPOMEXKY T OYHbIM XO3AMHOM B LK/E Pa3BUTUA IXMHO-
KOKKa?

§ 9. Tun Kpyrnble Yyepsu
MoBTOpPWN 1 3aNOMHWU:

% Teno Kpyrnbix YepBeit Ha Monepe4yHOM paspese Kpyrioe, LenbHoe, 6e3 YeHUKOB, Mo-
KpbITO N0 THOI 060/104KOI CHaPY>KU.
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% Y KpyrnbIX YepBei — rnepBryHas NofocThb Tena, He MMeLwas cCo6CTBEHHbIX CTEHOK U
3arno/HeHHas >XMUAKOCTbIO MO AaB/eHVEM.

Y KpyrnbixX Yepseil KALLEYHNK 3aKaHUMBAE T Cs aHa/IbHbIM OTBEPCT MEM.

% Y ackapuf, Kak 1y Apyrux KpyriblX YepBeil, OTCyTCTBYIOT KpPOBEHOCHas W AblXa-
Te/lbHas CUCTEMbI.

% HepBHas cucTema Kpaceblx YepBeli NpeLcTas/ieHa OKONOMIOTOYHbIM HEPBHbIM KOJb-
LLOM 1 HEPBHbLIMUW CTBO/IAMMU.

% Ackapufipbl — pa3aesibHOMNo/ble >XMBOTHble, pa3BnBalTCA 6e3 CMeHbl X035eB (EAUHCT -
BEHHbI XO3AMH YeNI0BEYECKON acKapuibl — YeN0BeK).

% Mepbl 60pbbbl C YepBAMU-NAPa3NTaMM BKIKYAKT: OYACTKY MU TLEBONM BOAbl, CAHN-
TapHbI KOHTPO/b Ha 60NHSAX, NpaBuibHOe NMPUroTOBMIEHNE NULLM, COOMIOAEHME NPaBU TNY-
HOW TUrMeHbL.

Bonpockl Ans camMonpoBepKu:

[ainTe 06Lyto xapakTepucTuky Tuna Kpyrible yepsu.

OxapakTepu3yinTe nonocTb Tena Kpyribix Yepseil.

Ha30BMTe 0CO6EHHOCT W NULLEBAPUTENLHON CUCTEMbI KPYI/bIX YepBeN.

Kakune cucTembl OpraHoB OTCY TCTBYKOT Y KPYI/ibIX YepBein?

[ainTe xapak TepUCTVKY HEPBHOW CUCTEMbI KPYT/IbIX YepBeil.

MepeuncinTe 0CO6EHHOCT Y PA3MHOXKEHMA U Pa3BUTUA YENOBEUYECKON acKapuabl.
HasoBnTe Mepbl 60pb0ObI C YepBAMU — NapasuTamu.

NogakrowhE

§ 10. Tun Konb4aTble YepBu

[MoBTOpPY 1 3aNOMHMN:

¢ KonbyaTble YepBu UMEKOT: TEe/N0 U3 OTAeNbHbIX KOJeL, (CerMeHTO0B), BTOPUYHYHO MO-
NnocTb Tena, 3a4aTKN KOHeYHoCcTel (B BUAE LETUHOK Ha Tese), NPOrpeccuBHOE CTPOEHNe
MHOIMX CUCTEM OpraHos.

% Y KO/byaTbIX eCTb [Ba C0s MbIL, (KONbLEBbIE Y NPOAOSbHLIE), TPU 0T heNa Ku-
LLIEYHUKA C YeT KM pasfenieHreM yHKLUMIA, 3aMKHY Tas KpOBEHOCHasA CUCTEMA.

s [lo>KaeBble YepBM — repmMapoguThbl C MepeKpecTHbIM Or040TBOPEHVEM, MOPCKME
KONbYaTble YepBU — pa3aenbHOMosbIE.

% BTopuyHaa nonocTb Tefa HaxoOUTCHA BHYTPU KOXKHO-MYCKY/bHOrO MeLuKka (oHa
BbICT/1aHa U3HYTPU C/I0eM MOKPOBHbLIX KMETOK). B Hell nexkaT BCe opraHbl, ¥ OHa 3anofiHeHa
YKNIKOCTbHO.

% [lo>KaeBble YepBM — MOME3Hble >KMBOTHbIE, KOTOPbIe CMNOCOOGCTBYOT Y/YULLEHUIO
MoYyBbl, MX HEOOXOANMO OXPaHATb U Bepeuyb.

% Bce uepBM — TpexcnoiHble, [BYCTOPOHHE-CUMMETPUYHbIE >XMBOTHbIE C KOXKHO-
MYCKY/IbHbIM MELLKOM, MepeiBuraroLLmMecs ¢ MOMOLLbI0 MbILLIEYHbIX COKPALLLEHWNA Tena.

% UYepTbl 60nee BLICOKOW opraHuM3aumy 4epsu NpuobpeTaroT B CBA3M C 60siee aKTUB-
HbIM 06pa30M >KU3HW.

Bonpochk! Ans camornpoBepKu:

1. [JanTe o6Lyt0 xapakTepucTuKy Tuny KonbyaTble Yepsu.

2. OxapaKTepusyiTe MbILWEYHYI0, NULLEBAPUTENbHYIO W KPOBEHOCHYHO CUCTEMbl Konbya-
TbIX YepBeil.

3. Ha30BMTe OTNNYNTENbHBIE YePTbl NONOCTM TeNa KoNbYaThbIX YepBei.

4. YKa>KUTe 0CO6EHHOCTU Pa3MHOXKEHUA 1 Pa3BUTUA LOXK/EBOIr0 YepBs.

5. lMepeuncnnTe nonb3y v Bpes LOXKAEBOr0O Yepss B NPUPOJeE.

6. KakoBbl 4epTbl CTPOEHUSA BCEX YepBen?

7. C 4yem cBfi3aHbl 4epTbl 60/1€e BbICOKOW OpraHu3auymn Yepseii Mo CPaBHEHWO C KULLEYHOMO-
NOCTHbLIMN?
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THUII MOJIJIIOCKH
8 11. Monntocku. ObLlas xapaKTepucTmka tmna

|_|OBTOp|/I " 3alOMHI.

s MOonocKn — MATKOTeE/Nble >XUBOTHbIE, HE MMEKLMEe YNEeHUCTOro CTPOEHUA W
NMEIOLLIME KOXKHYIO CKNAAKY — MaHTUIO, @ 4acTO — PaKOBUMHY.

+¢+ OCHOBHble Knaccbl MOMINOCKOB: bptoxoHorme (NpyaoBurk), ApycTBopyaThle (6e33y6Ka),
"onosoHorMe (0CbMUHOT).

¢+ Teno npyaosnkKa COCTONT U3 TYNOBULLA, & TeNo 6e33y0KnN — U3 TYNOBULLA U HOTU.

+¢+ OObIKHOBEHHbIA MPYAOBUK — PacTUTENbHOSAHOE >KMBOTHOE, Ablllalllee NErkKUMn,
ABYXKaMepHbIM cepaLeM, He3aMKHY T O KPOBEHOCHOW M Y3/10BO HEPBHOM CUCTEMOIA.

¢ OObIKHOBEHHbIM MPYAOBMK — repmMapoauT C MNepekpecTHLIM OMI0A0TBOPEHVEM W
NpAMbIM pasBMTrEM 6e3 NpeBpaLLeHus.

% Y 6e33y0KuN — [Be CTBOPKM PaKOBMHbI, (PUIbTPaALMOHHOE NMUTaHue, >Kabpbl, He3aMK-
HyTas KPOBEHOCHAasA CUCTEMA C 3-KaMepHbIM CEPALIEM U HEPBHAsA CUCTEMA Y3/10BOro TUNa.

% be33ybkun — pasgenbHONosble XXMBOTHbIe, 06/1afatloLme pa3BUTMEM C NPeBpaLLeHNeM.
VX TMUMHKM NapasmTumpyoT Ha pblbax.

Bonpockl Ans camMonpoBepKu:

1. [aiTe 006LLy0 XxapaKTepucTuKy Tuna Monnocku.

2. Kakue knaccbl Tvna Monnocku Bbl MOXKeTe Ha3BaTb? [NpuBeanTe NpuMepsbl NpeacTa-
BUTeNell 3TUX KNaccos.
Ha Kakue oTeNbl MO>XKHO NopasfenvTb Tena npyaosunka 1 6e33yokun?
[laiTe xapak TepUCTUKY CUCTEM BHY TPEHHUX OPraHoB 0ObIKHOBEHHOIO NPYA0BKKA.
KakoBbl 0CO6EHHOCT W pa3MHOXKEHMSA 1 pa3BUTUNA 00bIKHOBEHHOIO NPYLOBMKA?
[aiTe xapakTepUCTUKY CUCTEM BHY TPEHHUX OpraHoB 6e33y0oKu.
KakoBbl 0CO6EHHOCTW pa3MHOXKEHMA U pa3BUTUA 6e33yOKn?

No ko

THUII YJIEHUCTOHOT'UE
§ 12. Knacc Pakoob6pasHble

[MoBTOpPKN 1 3aNOMHMU:

% UYneHuncToHOrMe — Be3gecyLume (POpMbl C XU TUHOBLIM MOKPOBOM, U/IEHUCTLIMU KO-
HEYHOCT MU N CEerMeHTMPOBAHHbLIM TE/I0M. 3TO0 CaMblii MHOTOYUC/IEHHbIV T WM.

% Teno YNeHNCTOHOMMX LEeIMTCA Ha ro/osy, rpyAb 1 6PIOLIKO. Y paka — CpoCLUascs ro-
NOBOrpyfp.

¢+ MHoroo6pasme pakoobpasHbIX BK/IOUYaeT oTpsadabl: [ecaTuHorme (peyHon pak), Bec-
noHorwne (Lmknon), PasHoHorne (Mokpuya), BeTsucToycole (aapHun) u ap.

% Y paka Ha ronose — fige napbl ycoB; 6 nap KOHEYHOCT e, BUAON3MEHEHHBIX B POTOBbIE
opraHbl, Ha rpyay — 5 nap Y1eHUCTbIX XOAW/bHBLIX HOT; Ha 6proLke — 6 uneHnKos (5 nap — Ay-
BETBUCTbIe HOXKKM, 6-51 Napa — N/aBHUK).

% Y BCEX YNEHWCTOHOrMX — CMeLlaHHas MofioCTb Tefa, HepBHas cucTema Y3noBOro
Tuna.

% Pakun pacTyT B Nepuof MeXKay NMHbKaMu. AbiaT >Kabpamu.

% Pakoob6pasHble cny>KaT NuLei XULWLHWKaM, PUnbTpyrT BoLy, ABNSKTCSA NPOMbIC/IO-
BbIMW BMAAMW U NPOMEXKY T OUYHbIMY X035ieBaMM YepBei-napasvTos.
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Bonpockl Ans camMonpoBepKu:

1. [MaiiTe 06LLyt0 XapakTepucTuKy Tuny YneHNCTOHOrve.

2. Ha Kakue oTAefbl AeNnTCA TeNo YNeHUCTOHOrnx? KakoBbl 0CO6EHHOCTU OTAEN0B Tena
Y peyHoro paka?

3. HazoBuTe 0Tpsabl pakoobpasHbIX 1 UX NpeacTaBuTeNen.

4. Kakue cermeHTbl eCTb Ha ronose, rpyamn 1 XBocTe paka?

5. Kakune 0CO6eHHOCTMW BHYTPEHHEr0 CTPOEHUSA MPUCYLLM PaKy Kak YNeHUCTOHOroMy >Ku-
BOTHOMY?

6. Kak npoucxoauT poCT U AblXaHWe PeYyHoro paka?

7. Ha3oBuTe ponb pakoobpasHbIX B MPUPOAE U ANS XKU3HU YeNoBeKa.

§ 13. Knacc Naykoob6pasHble

NoBTOpPKN 1 3aNOMHWU:

+ Teno nayka-kpecTOBMKa COCTOUT W3 r0/I0BOTPYAN U HEYNIEHUCTOro 6PIOLLIKA, NOKPbI-
TbIX XU TUHOM.

¢ KorTesble YeNoCTU CNy>KaT AN 3alMThl U HaMajeHus, a HorowynanbLa — A1s ocsi-
3aHUA 1 pasMHO>KeHUs (y camLoB).

¢ Y KpecTOoBMKa BOCEMb XOAU/IbHBIX HOT C KOrOTKamMu U TPpY napbl nay TUHHbLIX 60poja-
BOK C HM>KHE CTOPOHbI 6proLLIKa.

s [na naykoB xapaKTepHO BHEKMLLIEYHOE MULLEBApeHMe, TaK KakK UX Af pacTBOpseT
COZEP>KMMOE >KePTBbI, N NayK NUTaeTCa roTOoBbIMU OPraHNYECKUMU BELLLECTBaMMN >KepTBbl,
BCacblBas MX.

¢ OpraHbl fbIXaHWs — NIerTKMe U Tpaxen, KPOBEHOCHas CUCTEeMa HesaMKHyTas, Bblaenu-
Te/lbHas cucTema — [ige Clerno3aMKHy Thble TPYOKW, HepBHas cMcTema y3/10B0ro Tuna.

% TMaykn — pa3fenbHoNosble XXMBOTHbIE C HApPY>KHE-BHY TPEHHUM ON/I0A0TBOPEHNEM U
NPSMbIM PasBUTUEM.

% Knewm nmeroT TEeNo, He pacufeHeHHOEe Ha roI0BOrpyab 1 GPHOLLKO, BUAOM3MEHEHHbII
B 3aBUCMMOCTW OT XapakTepa NMTaHUs poTOoBOW annapaT, He UMelT Nerkux (AblwaT uim
BCEW NOBEPXHOCTbI0 Tefa UM TPpaxesMun) 1 pa3smMBalOTCA CO CTagmelt LeCTUHOTON IMYNHKN.

Bonpockl a5 camonpoBepKu:

[ainTe 06LLyI0 XxapaKTepUCTUKY NayKos..

N5 Yero nayky cny>kaT KOrTeBuAHble YenoCcTyW U Horowynanbua?

Kakoe Konn4yecTBO HOT 1 nay TUHHbIX 60POAABOK Y Nayka-KpecTOoBMUKa?

KakoBbl 0CO6EHHOCT Y NULLEBAPUTENLHON CUCTEMbI U NULLEBAPEHUS Y NAYKOB?
MepeuncanTe 0CO6GEHHOCTY CUCTEM BHY TPEHHUX OpPraHoB Yy NayKos.

Ha30B/Te 0COGEHHOCTMW PasMHOXKEHUA 1 Pa3BUT WS Y NayKoB.

MepeuncamTe 0COGEHHOCTW CUCTEM BHYTPEHHUX OPraHoB M NPOLECCOB >KMU3HeAes TeNb-
HOCT W KNELLE.

NoakrowhE

8§ 14. Knacc Hacekomble

[MoBTOpPY 1 3aNOMHMN:

+» Hacekomble — camast MHOro4nceHHas rpynna 41eHnUcToHOrnx ¢ 3 napamMmm XoguJsibHbIX
HOrI, TpeMA OT AeslaMn Tena, NOKPbIToro XMTUHOM.

+* Y HaCeKoOMbIX MMETCA:

a) Ha rosioBe — BEPXHUE N HU>XKHUE TyObl M YeNIloCTUW U opraHbl YyBCTB (MapHble YCUKM,
CNOXKHbIE rN1a3a 1 Wynukn);

0) Ha rpyan — CHM3Yy YNeHVKM HecyT Mo Mape HOr, a CBepPXYy Ha CpeAHei U 3afiHeli YyacT X

35



TPYAWN HaxXo4ATCA Kpblbs. MNepegHne Kpblibs XKYKOB N3MEHEHbI B HALKPbI/IbSA,

B) Ha OpIOLLIKE 60MbLUMHCTBA HACEKOMbIX 10 YNeHMKOB. Y MaliCKOro >Kyka ux 8.

+ Hacekomble gblllaT TpaxesaMmu, UMel0T He3aMKHYTYH0 KPOBEHOCHYH CUCTeMY, [Be
Ceno3aMKHy Tble BbigeIMTe/bHble TPYOKN, HEPBHYIO CUCTEMY B BMAE OKO/IOr10TOYHOIO HEpB-
HOro Ko/bLa 1 GPOLLIHOM HEPBHOW LieNnoYKu. PasBuT bl UHCTUHKT b,

¢ PasBuTwue NULEeBapuTeNbHOM CUCTEMbI, ee A/INHA U [ie/leHe Ha 0T Aelbl 3aBUCUT 0T
xapakTepa nuuy (y KpoBOCOCOB BCE ee 0T Ae/1bl YKOPOUEHbI, a Y pacTUTENbHOALHBIX — YA/NHE-
Hbl).

++ PasgenbHonosnble HaceKoMble OTKIaAbiBaldT OMI0A0TBOPEHHbIE SAlLA, M3 KOTOPbIX
npw pasBnTUN C MOSHbIM NpeBpaLLeHneM 06pasyoTCa IMUUHKK, KYKOSIKW, & 3aTeM — B3pOC/ible
HacekoMmble. Mpu pasBUT UM C HENOHbIM NPEBPaLLEHNEM U3 AlALA BLIXOAUT NMUYMHKA, KOTOpas,
BblpacTas, NpespatLiaeTCcsA BO B3pOC/I0e HACEKOMOe 6e3 CTafnumn KYKOJKN.

Y MailCcKoro >Kyka passuTme 0T Siua Lo B3pOC/o 0cobm nponcxognT 3-4 roga B noy-
Be.

¢+ Hacekomble C NONHbIM NpeBpaLLeHneM: XKyKK, 6a004UKN, NepernoHYaTOKpbIble, 6/10XU
N p.; HAaCeKOMbIe C HeMno/IHbIM MpeBpaLlieHneM: TapakaHbl, capaHya, Knonbl 1 ap.

Bonpockl Ans camMonpoBepKu:

1. [aiiTe 06Llyt0 XapakTepUcTUKy Knacca Hacekomble.

2. llepeuncnuTe geTanu CTPOEHNUA OTEN0B TeNa HACEKOMbIX.

3. TepeuncnmTe 0CO6GEHHOCTU CTPOEHNS MULLEBAPUTENBHON CUCTEMbI Y HACEKOMbIX. C YeM
OHU CBA3aHbI?

4. TlepeuncnmTe 0CO6GEHHOCTM CUCTEM BHY TPEHHUX OPraHoB Y HACEKOMBIX.

5. Ha30BMTE 0COGEHHOCTY PA3MHOXKEHMSA U Pa3BUTUA HACEKOMBIX.

6. Kak npovcxognT pasBMTue MaicKoro »Kyka oT cTaguu aiua Ao cTaguy B3pocnoro Ha-
cekomoro?

7. TpuBeauTe NpUMepPbl HACEKOMbIX C NMOMHLIM NpPeBpaLleHneM 1 C HenoHbIM NpPeBpaLLeHu-
em.

§ 15. NnaBHeLwMe OTPALbI HACEKOMBbIX

|_|OBTOp|/I N 3alOMHU:

OTpsALbl HACEKOMbIX C HEMONMHBIM NPeBPaLLEeHNeM:

¢ [psAMOKpbINble — HACEKOMble, UMEIOLLIME YKECTKUe HagKpblibs (nepsBas napa Kpbiib-
€B), NpbIraTe/bHble 3ajHNe HOTU U TPbI3YLLMIA POTOBOM annapaT (capaHya, Ky3HeYnKN).

¢ Knonbl — HAaCeKOMble C HaroNOBUHY MNOTHLIMU KPbINbMU, C NaxyuMMu >Kenesamu,
KO/MOLLLe-COCYLLIMM POTOBbIM annapaToM (K/oMbl-yepenatlky U NoCTe/bHbIE).

OTpsAAbl HACEKOMbIX C MOMHbIM MPEBPALLEHNEM:

¢ YKecTKOKpbInble (DKYKN) — HAaCEKOMble C XKECTKON NepBoi Mapoii KPbIbeB U FPbI3y-
UMM POTOBbLIM annapaTom (MaCKWU, KONOPaACKUA >KYKU, NNCTOeAbl, KOPOeLbl, HABO3HUKMN,
60>Kbsl KOPOBKA).

¢ Yewyekpblible (6a604KN) — HACEKOMbIE C YellyinyaTbIMU MEPEnoHYaTbIMUA KPblbs-
MW, TPbI3yLLMM POTOBbLIM annapaTom (y ryceHul) unum B Buge XoboTKa (y B3poC/bIX hopm) —
KanycTHuWLa, LWenKonpsag v ap.

+ [1BYKpbl/ible — HACEKOMbIE C Pa3BMT O MepBoi Napor NepernoHYaTbIX KPbLIbEB N >KY>K-
>KabLamu, 4acTo C rpbi3yLLe-IMXKYLLMM (MYXU) UK KONALLE-COCYLLMM (KOMapbl, MOLLIKW) po-
TOBbIM annapaTom.

+ [epenoHYaTOKpPbI/blE — HACEKOMbIE C [jBYMS Napamu neperoHY4aThbIX KPblIbeB, CaMKU
C AnuUeknagomM (y MHOrMX U3MeHEHHbIM B >Kasio), rpbI3yLLuM Uv rpbI3yLLe-nv>KyLLUM poT 0BbIM
annapaToM (Myenbl, OCbl, LUMENN, Mypasbh).

% MegoHocHas nuena — 06bIKHOBEHHOE MepenoHYaTOKPbINoe HaceKoMoe. B cembe nuen
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oAHa MaTKa, Ao 1 000 TpyTHei 1 go 80 000 paboumx nyen (HeMONOBO3PENbIX CAMOK).

Bonpockl Ans camMonpoBepKu:

1. MepeuncnuTe ocobeHHOCTW oTpsda MpsMOKpbINble M ero npeacTasuTenein. Kakosbl
0C06EHHOCTU PasBUTUA 3TUX HACEKOMBbIX?

2. MepeuncnnTe ocobeHHOCTY oTpsiga Knonbl 1 ero npeacTasnTeneil. KakoBbl 0COGEHHO-
CTW pasBMTUS 3TUX HACEKOMBIX?

3. TepeuncnnTe 0COGEHHOCTU OTpPsAa YXeCTKOKpbIble 1 ero npeacTasnTenein. Kakosbl
0C06EHHOCT U PasBUTUSA 3TUX HACEKOMBbIX?

4. TlepeuncnnTe 0COGEHHOCTM OoTpsaa Yellyekpbinble W ero npeacTasnTenein. Kakosbl
0C06EHHOCTU PasBUTUSA 3TUX HACEKOMBbIX?

5. MepeuncnmTe 0cobeHHOCTM O0Tpsaaa [BYKpbinble U ero npeacTasnTeneid. Kakosbl 0co-
GEHHOCTW Pa3BUTUA ITUX HACEKOMbIX?

6. lNepeuncnmTe 0CO6EHHOCTM OTpsAaa MNepenoHYaTOKpPbINbIE U ero npeacTasnmTenein. Ka-
KOBbl 0COGEHHOCT Y Pa3BMTUA 3TUX HACEKOMbIX?

7. Ha3oB/MTE 0CO6EHHOCTU BUONOTUM MUYENNHON CEMbM.

THIT XOPIOBBIE
§ 16. Obuias xapakTepucTmka. Knacc JlaHUeTHUKN

MoBTOpPKN 1 3aNOMHMN:

% YepTbl CX0A4CTBA MO3BOHOYHBLIX C GECMO3BOHOYHbLIMW: TPEXCNONHOCTb, BTOPUYHAs
(M1 cmelaHHas) NoONOCTb Tena, ABYCTOPOHHAS CUMMETPUS, CXO4HbIV NAaH CTPOeHUs Nu-
LLIEBAPUT E/IbHOW CUCTEMBbI.

% OT/MuNTeNbHblEe YepTbl MO3BOHOYHbLIX OT 6ECMO3BOHOYHbLIX: BHYTPEHHUIA CKeneT,
TpybyaTas HepBHas cMCTeMa, 2-X, 3-X, 4-KamMmepHOe cepaLe Ha OPHOLLHON CTOpPOoHe Tena.

¢ Twn Xopaosble (45000 BMAOB) BKAOYaeT B cebs: noaTun becuepenHble (knacc JlaH-
LeTHMKM) 1 nogTun Mo3BOHOUHbIE (Knacchl: Pbibbl, 3eMHOBOAHbIE, MNpecMblikatowmecs, MNTu-
Upbl, MnekonuTaroLlue).

«¢ JlaHUEeTHUK eBponelickunii — becyepenHoe, MPUMNUTUBHOE, MOPCKOE XKMBOTHOE A0 8 CM
[JIMHOW, CO CKeNleTOM B BUE XOpAbl.

% Y NnaHUeTHMKa 3aMKHY T as KpOBEHOCHAas CMCTEeMa, HeT cepALa 1 reMoriobmHa.

¢ HepBHasa cucTema naHUeTHUKA B BUAe TPYOKWU, BbIAeNNTeNbHblEe TPYy60UKM pacno-
NO>KeHbI M0 CerMeHTaMm, AblXaTeNbHas cMcTema nNpeacTasneHa >kabpamu.

¢ JlaHUEeTHMK — pa3fenibHoMNo10e >XNMBoTHoe. ONMoL0TBOPEHUE Hapy>KHoe. PassnTue ¢
NIMYNHOYHOW CTanen.

Bonpockl Ans camonpoBepKu:

1. HasoBnTe YepTbl CXOACTBA NO3BOHOUHBIX M 6ECMO3BOHOYHBLIX XKMBOTHbIX.

2. HasoBuTe OT/IMYNTENbHbIE YePTbl MO3BOHOYHBIX M 6ECMO3BOHOYHBLIX XKMBOTHbIX.

3. Ha kakue nogTwunbl AeNUTCA TN NO3BOHOYHLIX? Kakune Knacchbl BKNHYAET KadK/ibli 13
3TUX NOATUNOB?

4. TepeuncnnTe 06LIMEe 0COBEHHOCT Y NaHLE THUKA.

5. MepeuncnmTe 0COGEHHOCTW CUCTEMbI BHY TPEHHUX OPraHoB NaHLE THINKA eBPONENCKOro.

6. Ha3oBMTe 0CO6EHHOCTY pa3BM TS NONOBON CUCTEMbI TAHLETHUKA.

7. T'oe 0buTaeT U Kak NMTaeTCs NaHLEe THUK eBPONECKNin?
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§ 17. PblIObI

MoBTOpPKN 1 3aNOMHWU:

¢ Pblbbl — >XMBOTHbIE, MPUCMOCO6/EHHbIE K YXU3HM B BOAE, CaMblii MHOMOUMCNEHHbIN
KMacc NO3BOHOYHbIX YKMBOTHbIX.

¢ OpraHbl gBM>KEHUSI pbl6 — NAaBHUKKU (NapHble — rpyAHble, OPIOLLHbIE; HenapHble —
CMWUHHOW, XBOCT 0BOM W aHasIbHbII), BCE OHWU UMEKT BHYTPEHHWUIA CKeneT (Y KOCTHbIX pblb).

¢ PblObl genAaTca Ha Knaccbl: Xpsiesble (CKaTbl U akynbl) U KOCTHbIE (OKyHb U eLle
okono 24 000 BMaoB.).

¢ XpsiLLeBble pbibbl: COXPAHAKT Ha BCH >XM3Hb XOPAY, UMET XPSLLEBOM CKeneT, He
NMEIT N/iaBaTe/IbHOro ny3bIps.

¢ CKeNneT KOCTHbIX pblb AensaT Ha 0CeBOW (MO3BOHOYHMK), Yepen 1 CKeneT MIaBHUKOB.
B uepene BbIgenAT YepenHyto KOPoOKy 1 BUCLEepasibHbIA 0T Aen (YeMtoCTHOM annapaT, >Ka-
GepHble Ayrv n >kabepHble KPbILLKN).

¢ BHYTpeHHWIA cKeneT napHbIX rPyAHbIX MIaBHUKOB 06pasyeT MnseyeBor Nosic, a BHyT-
PeHHWI CKeneT napHbIX GPHOLLIHBLIX NaBHNUKOB — Ta30Bblli NOSC.

¢+ OpraHbl fblXxaHnsa — >Kabpbl, COCTOALME M3 KOCTHbIX >KabepHbIX Ayr, Ha KOTOpbIX
Haxo4ATCcs >KabepHble NnenecTKU. [yrn NpuKpbIThl XKabepHbIMU KpbILLKaMK, KOTOpble 0bec-
neynmBaloT HEMNPEPbIBHbLIA TOK BOAbl, HEOOXOAMMBIN AN1A NOAAEP>KaHMA npolecca rasoobmeHa
npw AbIXaHuW.

Bonpockl Ans camMonpoBepKu:

1. Kakoe nono>KeHvie 3aHUMal0T pblbbl MO YNCY BULOB CPELM MO3BOHOUHbIX XKUBOTHBIX?

2. YTo aBnseTCs opraHamun [BU>KEeHUS y pbl6? OxapakTepusyinTe ux. Kakumu oHn 6biea-
oT?

3. HazosuTe Knaccbl pblb 1 UX NpeacTaBnTeNen.

4. TlepeuncnnTe Npu3HaKu XpALLEBbIX PblO.

5. Kakue BblAenstoT OTAeNbl CKeneTa KOCTHbIX pbl6? Ha3oBUTe, YTO BXOAUT B Ka>KAbIi
U3 OTeNos.

6. UTo0 06pasyeT BHYTPEHHWIA CKeNeT NapHbIX rPYAHbIX U NapHbIX GPHOLLUHBIX MIaBHUKOB?

7. [aiTe xapakTepUCTUKY CTPOEHUS AbIXaTeNbHOW CUCTEMbI KOCTHbIX Pbl6.

§ 18. OCHOBHbIe CUCTEMbI OPraHOB KOCTHbIX Pblb

nOBTOpl/I N 3alOMHI.

% Y KOCTHbIX pbl6 KPOBEHOCHasi cMCTeMa 3aMKHyTas, [ByXKamepHoe cepfle, B KOTOo-
POM BCerga BeHO3Has KpPoBb 6efHasi KMC/OPOAOM, MO TOMY Pbibbl — X/TAJHOKPOBHbIE >KMBOT -
HblE.

< Y pbl6 0AMH Kpyr KpoBooGpallleHnsi. Kpyr KpoBooGpallleHsi — 3T0 MyTb KPOBU OT
cepLa K cepauy rno cocyiam.

< Cocyfpl y pbl6, KaK Y BCEX NMO3BOHOUYHbIX, 6bIBAOT TPEX TUMOB: TO/NCTOCTEHHbIE ap-
Tepum (Mo KOTOPbIM KPOBb UAET OT cep/Lia K opraHam), Mefbualiluve Kanunnspbl (B HUX Mpo-
NCXOAUT O6MEH ra30B U BELLECTB) 1 BeHbI (M0 HUM KpOBb MAET K cepALly).

% Cxema NuLLEBapUTEeNbHOW CUCTEMbI: POT C 3y6amMu, MOTKa, NULLEBOA, >KENyaIoK,
TOHKUIA KMLLIEYHUK (Ctofa nonagaloT NPOTOKX MeYeHU W MOA>KENYA0YHON >Kenesbl), 3aAHsA
KMLLKa, 3aKaHUMBatOLLLAsICst aHa/lbHbIM OTBEPCTUEM.

% TMnaBaTeNbHbI Ny3blpb — OPraH cTabUIN3aLUM NOMOXKEHWS Tena B BOfe MHOMMX KO-
CTHbIX pbl6, 06pa30BaBLUMIACS KaK BbIPOCT MepeaHero oTaena KULeYHuKa.

% HepBHas cucTema BK/IKOYAET CNUHHONM M rONOBHOW MO3r. OTAeNbl FTO/IOBHOMO MO3ra:
nepefHuiA, NPOMeXKYTOUHbIA, CpeaHWA, NPOAONroBAThIA N MO3>Ke4oK. Bce noseaeHve pbio —
Lienb pasHoOo6pasHbIX peddeKcoB, KOTOpble AensaTcs Ha 6e3ycnoBHble (0AVMHAKOBbI Y BCEX 0CO-
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6ei 0AHOro BM1AA) M YCOBHble (MHANBMAYA/IbHO BblpabaTbiBAK T CA 0T 4ebHOW 0CO6bLH0).

%+ OKyHb, KaK 1 apyrvie pblbbl, pa3fesibHOMon0e >XMBoTHoe. Onog0TBOPEHNE — Hapy>K-
Hoe (B BoAe). PasBnTue — C IMYMHOYHON CTaauel, MMYnMHKa npeobpasyeTcs B MasibKa, a Masiek
— BO B3pOC/yt0 pblby.

Bonpockl Ans camMonpoBepKu:

1. MepeuncinTe 0CO6EHHOCTU KPOBEHOCHOW CUCTEMbI KOCTHbIX Pbl6.

OxapaKTepusynTe CMCTeMY COCYZ0B pblb.

YT0 Takoe Kpyru KposoobpateHna? CKobKo UX Y pbl6?

Has3oBuTe 0T Aenbl NULLEBAPUTENbHON CUCTEMbI Y OKYHS.

OxapaKkTepusyinTe pofib N1aBaTeNbHOro ny3blps. Kak BO3HUK 3TOT opraH?
MepeuncnnTe OTLENbI TONOBHOrO Mo3ra pblb. Kakve Buabl pedhrekcos HabnogaoTces y

Sk wm

pbI6?
7. OxapaKTepusyiiTe pasMHOXKEHME U Pa3BUTE KOCTHbIX Pbl6.

§ 19. MHoroo6pasne KOCTHbIX pblb

|_|OBTOp|/I N 3allOMHU:

% OTpag OceTpoobpasHble: NPOXOAHbIE PblObl, MOYTW BECb CKENET XPSLLEBON, UMEOT
XapaKTepHOoe pPblio, YepHYH MKpPY (0ceTp, cesprora n gp.).

s OTpsag CenbfeobpasHble — MOPCKME CTaiHble NI040BUTbIe PblObl (CeNlbfAb, LUNPOThI,
KunbKa n p.).

s OTpsg JlococeobpasHble — MPeCHOBOAHbIE, MPOXOAHbIE UM MOPCKUE Pbibbl C >KMPO-
BbIM M/IaBHUKOM OKOJI0 XBOCTA, >eNTO0-KpacHbIM MACOM U KpacHOM MKpoli (keTa, ropbyLua,
MOWBa, LLyKa 1 ap.).

s OTpsAg KaprnoobpasHble — NPecHOBOLHbIE NI MPOXOAHbIE Pblibbl C INMOTO4YHLIMM 3y6a-
MU (BbIOH, NMeckapb, Kapach, newy, n ap.).

s OTpsAg TpeckoobpasHble — 60/bLLUMHCTBO — MOPCKWE NPULOHHbBIE, NMI0L0BUTbIe BULbI C
YCUKOM Ha HU>KHERN YentocTun. Mopckue: Tpecka, MUHTan 1 apyrue., eJUHCTBEHHbI MpPecHo-
BOAHbIN BUA — HAINM.

% OkyHeobpasHble — nx 40 % 0T umcna BCEX COBPEMEHHbIX BUAOB pPbl6 — HA NaBHUKaxX
4aCcTO KOMOYKN (PEYHOM OKYHb, CTaBpuaa, CKymopusa n ap.).

¢ KaHHub6anm3am — noegaHme B3poCIoiMn 0Co6b0 MOSIOAN UK OcnabeBLLMX 0COGe CBOEro
>Ke Buaa. HabnogaeTcs y peyHoro okyHs u ewde y 1 300 BUAOB APYrX XKMBOTHbIX.

Bonpockl Ans caMonpoBepKu:

1. Ha3oBnTe xapakTepHble 0c0beHHOCTHW 6uonoruy oTpsaga OceTpoobpasHble U UX Npea-
cTasnTene.

2. HasoBuTe xapakTepHble 0cobeHHOCTU 6uonorum oTpsaga CenbgeobpasHble U UX Npes-
cTasnTene.

3. HasosuTe xapakTepHble 0CO6eHHOCTY Buonormn oTpsaga JlococeobpasHble U UX Npea-
cTasnTenei.

4. Ha30BuTe XapakTepHble 0COBeHHOCTU 6uonorun oTpsaga KaprnoobpasHble U ux npej-
cTasnTene.

5. Ha3oBuTe xapakTepHble 0CO6eHHOCTY Buonorm oTpsaga TpeckoobpasHble U UX Mpea-
cTasnTenei.

6. HasoBuTe xapakTepHble 0cObeHHOCTM Guonoru oTpsaga OKyHeoobpasHble U UX Npea-
cTasnTeneil.

7. Y10 Takoe KaHHMbGanm3m? [N Koro U3 n3yyeHHblX BaMu pblb Xapak TePHO 3TO ABNeHNE?
OHO NPUMEHUMO TO/bKO A1s pPbl6?
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§ 20. 3eMHOBOAHbIE U amDnoumn

MoBTOpPKN 1 3aNOMHWU:

+¢+ 3eMHOBOJHbIE — MepBble HA3eMHbIe YKMBOTHbIE C F0OM0I CAN3NCTOM KOXKEN, ABYMSA Na-
paMu CyCTaBHbIX KOHEYHOCT e, MOABUMKHBIMUN BEKAMW U T PeXKamMepHbIM CEPALEM.

¢+ 3eMHOBOHble — caMblli Ma/IoUMC/IEHHBIA KnacC NO3BOHOYHbIX, 60/bLUEe YACNIO BUIOB
OTHOCUTCA K 0Tpsigy 6eCXBOCTbIX M XBOCTaTbIX 38MHOBOAHbIX.

¢ CKeNneT 3eMHOBOLHbIX BK/OYaeT 4epen, MO3BOHOYHWUK, KOCTU KOHEYHOCTEN U UX
nosicoB. Pebep 1 rpyaHoO KNeTKN HeT, MO3BOHKOB 9 1 1 cpocLuasica KOCTb, Yeper ¢ N03BOHOY-
HUKOM COeAMHEH NOABM>KHO. Yepen LenaT Ha 0CeBOM U BUCLEPA/IbHbIN.

% CKeneT cBO60AHOI NepefHeil KOHEYHOCT M BK/IKOYAeT M/eyo, Npeanseyse, KUCTh, a ee
NOSIC — TPW NapHbIX KOCTW U rpyanHy. CkeneT cBOGOAHOW 3afjHell KOHEUHOCT M BKItOYaeT besl-
PO, rONIeHb, CTOMY, a ee NosAC — TPY Nnapbl CPOCLLMXCA KOCTEN.

¢ TvweBapuTenbHaa cMcTema 3eMHOBOAHBIX CXOAHA C TOM >Ke CUCTEeMONM pblb, HO y
NATYLLEK XOPOLUO pa3BUT A3bIK, MPY MMOTaHNM y4acTBYOT 1a3a, pa3suT bl C/IIOHHbIE XKenesbl.

¢+ OpraHbl fbIXaHUs1 — NEro4Hble MeLLIKN 1 Ko>Ka (NOYT W B paBHbIX LONSIX).

% BblgennTenbHasA cucTemMa rnpeAcTasneHa NapHbIMU MoYKamu, 0T KOTOPbIX OTX0AAT
MOYETOYHMKM, BMajaroLLme B KIoaky, 4yepe3 KOTOpPY MPOUCXOAMT BblAeNEHNe MOYM Moc/e
Hano/IHEeHNS1 MOYEBOr0 Ny3bIpPs.

Bonpockl Ans camMonpoBepKu:

1. HasoBuTe 06LMe YepTbl OpraHm3alum 3eMHOBOHbIX.

2. Kakum saBnseTca Knacc 3eMHOBO/AHbIE MO YMCNY BMAOB CPEAU APYrux MO3BOHOUHbLIX >KU-
BOTHbIX?

3. OxapakTepusynTe 0TAeNbl CKeneTa NAryLKu.

4. Ha30BUTE, YTO BXOAWUT B CKENET CBOOOAHbIX KOHEYHOCTEN U X MOSICOB Y 3eMHOBOAHBIX?

5. MepeuncnmTe OTAENbI U OCOGEHHOCTW CTPOEHUA MULLEBAPUTENLHON CUCTEMbI 3EMHO-
BOAHbIX.

6. Yem AbllIAT 3eMHOBOAHbIE?

7. Yem npeAcTasneHa BblAenMTeNbHasA CUCTEMA 3eMHOBOAHbIX?

§ 21. ipyrve cucTemMbl OpraHoB 3eMHOBOAHbIX. MHOroobpasue 3eMHO-
BOJHbIX

NoBTOpPWN 1 3aNOMHWU:

Y 3eMHOBOJHbIX 3aMKHYTas KpOBEHOCHasi CUCTeMa, TpexkaMepHoe cepiue, ABa Kpyra
KPOBOOOpaLLEHMS: Manblii (Yepe3 opraHbl AbIXaHWs) 1 60NbLUON (Yepe3 opraHbl Tena).

¢ HepsHada cucTema TpybyaToro Tvna, 5 0TAeN0B rooBHOIO Mo3ra. bosnee, yem y pblo,
pasBuUT MepeaHuiA Mo3r (B HEM BbIeNIATCA ABa NOyLLapus), HO YrpoLae T ca MO3>KEYOK.

¢+ 13 opraHoB 4yBCTB Yy B3POC/ION NATYLLKN Pa3BUTbl: 3peHue, CnyX (BHY TPEHHee U cpej-
Hee yX0), ocsizaHne (Ko>Ka), BKYC (YyBCTBUTE/bHbIE KNETKN B POTOBON MOMOCTU), 060HAHME
(4yBCTBUTENbHbIE KNETKN B HOCOBbLIX X0Aax). Y ronoBacTUKa — opraHbl 60KOBOW IMHUN U XU-
MMWYECKOro YyBCTBa.

¢+ 3eMHOBOJHbIE — Pa3feNibHOMOJ/Ible YKNBOTHbIE: Y CAMOK — AMYHWUKMW, Y CaML,0B — CEMEH-
HUKK. ONM0LOTBOPEHUE HAPY>KHOe, B BOAe. 3apofbllll pas3smBaeTCs B OMN0L0TBOPEHHOM fiiLe
1 yepe3 10 AHeN NosBAAETCA HA CBET ro10BacTUK, T.€. pasBUTUe C IMYNHOUYHON CTagunei.

¢ [onoBacTUMK NOXO>XK Ha pblb: AByXKaMepHoe cepaue, 1 Kpyr KpoBoobpalleHus, pbl6o-
BUAHOE Teso 6e3 Hor, >KabepHoe AblxaHue. Bce 3T0 foKa3blBaeT, YTO 3eMHOBOAHbIE MPOM30LL-
NN 0T pbIO.

s B oTpage becxBocTble 3eMHOBOAHBIX NMOMUMO NIATYLLIEK MMETCA Tak>Ke KBaKLUM U
>Kabbl (y Hac BCTpeyarTCA 00bIKHOBEHHAA W 3e/ieHas »Kaba). XKab HeobXoAMMO OXpPaHATb —
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OHV YHUUTOXKAOT BpeAnTeneli cenbCKoX0o3sIMCTBEHHbIX KyNbTYp.
< K oTpagy XBocTaTble 3eMHOBOAHbIX OTHOCATCSH TPUTOHbI U >KMBYLLIME Ha Kapna-
Tax 1 Kaekase canamaHzpbl. 3T0 0TPsif NPUMUTUBHbLIX 38MHOBOHBIX.

Bonpockl Ans camMonpoBepKu:

1. OxapaKTepu3yinTe KPOBEHOCHYH CUCTEMY M KPOBOOOpALLEH/E Y 38eMHOBOAHbIX.

2. [aiTe XxapakTepuCTUKY HEPBHOW CUCTEMbI 3eMHOBOAHbLIX B CPaBHEHUW C HEPBHOW CUC-
Temoi pblb.

3. Kakue opraHbl YyBCTB pasBuThl Y NArYLWKN Ha CTaLun B3POCIOr0 XKUBOTHOMO U INYMNH-
Kn?
OxapaKTepu3yinTe pasMHOXKEHWE 1 Pa3BUTUE NATYLLKN.
B ueM cx0ACTBO NMMUYNHOK 3eMHOBO/HbIX C pbl6aMn? O YeM OHO roBOPUT?
Kakvie >KNBOTHbIe, KpOME NIATYLLEK, OTHOCATCA K OTPAAY 6eCXBOCTbIX 3eMHOBOAHBIX?
Kakue >XMBOTHbIE OTHOCATCA K 0TPASY XBOCTATbIX 3eMHOBOAHbLIX?

No ok

§ 22. lNpecMmblKarowmeca Ui penTuanm

NoBTOpPWN 1 3aNOMHWU:

% Teno penTwNniA NpecmblkaeTCA MO 3eM/e, Ko>Ka 6e3 >Kenes, NoKpbiTas porobIMu
YeLys M1 UK WM TKaMK. MoCcTOAHHOM TemMnepaTypbl Tena He UMeT — X/1afHOKPOBHbIE.

s Hamnbonee KpynHble O0TpsAabl NpecMbiKaloWmxcs: YewyinyaTble (3men, swepuubl),
Kpokogunel, Yepenaxu.

< Teno sulepuubl COCTONT W3 TOMI0Bbl, TYMOBULLA, XBOCTA M [BYX Map NATUNaabIX
KO TUCT bIX KOHEYHOCTEN.

Y Awepuupbl UMeeTCA rpygHas KneTka. [[0/108a NOABUXKHO COUIEHEHA C TY/IOBULLEM.
Pa3BnTa cnocobHOCTb K pereHepauun.

¢ OC06eHHOCT Y NULLEBAPUTE/IbHOM CUCTEMbI ALLEPULbI: POTOBAasA NONOCTb OTAe/bHO
0T N0TKW, 3ybbl CNy>KaT AN 3axBaTa v yaep>KaHus [o6blun, 60nee AIMHHbLIA MULLEBOZ, >Ke-
NyLOK C TONCTbIMU CTEHKaMMU.

¢ TONbKO Y MPeCMbIKAIOLLMXCA NIerovyHoe AbiXxaHue, 60nee pasBUTble blxaTeNbHble My-
TN, AYEUCTbIE NIETKNE, YT O YBENNYMNBAET AblXaTeNbHYH NOBEPXHOCTb.

% B TpexkamepHOM cepfue NPecMbIKaOLLMXCA NOABAAETCA HEMNOMHAA NEPeroposKka, ae-
nALas >Keny[oyveKk cepAla Ha fieByto (apTepuasibHyH) 1 Npasyko (BEHO3HYH) YacTu.

Bonpockl Ans camMonpoBepKu:

1. [aiiTe 06Uyt XapaKTepUcTUKy Knacca MpecmblKatoLyecs.

2. Kakue oTpsagbl BblgenaTca B Knacce NpecMbliKaroLmeca?

3. TlepeuncnnTe OTheNbl Tena NPeCMbIKaOLLMXCA.

4. Y10 Bbl MOXKETE CKa3aTb O COUNEHEHUN TO/I0BbI M TY/OBULLA, CTPOEHUN TPYAHON KNeT-
KV 1 CNOCOBHOCTM K pereHepauuy y swepuy?

5. OxapakTepusynTe 0COOEHHOCTU CTPOEHWUS MULLEBAPUTENLHOW CUCTEMbI NPECMbIKat-
LLMXCS.

6. OxapakTepusynTe 0COOEHHOCTU CTPOEHNA AbIXaTeNbHON CUCTEMbI NPECMbIKAIOLLMXCA.

7. OxapakTepusyinTe 0CO6EHHOCTW CTPOEHUS KPOBEHOCHON CMCTEMbI U KpOBOOOpaLLeHUs
MPeCMbIKaILLNXCS.
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§ 23. PasMHOXeHMe, pa3BuTMe U MHOroobpasne npecMblKaroLLNXCA.
[ peBHME NpecMblKatoLimecs

[MoBTOpPKN 1 3aNOMHW:

% Awepnupbl — pasgenbHoMNosbIe, ONI0L0TBOPEHVE BHYTPeHHee, B Tene camku. Onso-
[0 TBOPEHHbIE ANLIEKIETKM 3aLliuLLeHbl 060/104KON, TakK Kak MpecMblKaloLmecs — TUMUYHbIe
Ha3eMHble >KMBOTHble. PasBuTue npsamoe.

¢ [MOKpOoBbLI ALLEPULbI HEPaCT AXKMMbI, MO3TOMY OHa 4acTO INHAET .

% YHUYTOXKas BpeLHbIX HACEKOMbIX, ALLEPULbI MPUHOCAT MOJb3Y, U UX CrefyeT oxpa-
HATb.

% Yepenaxu — npescTasnTeNN MPECMbIKAIOLLMXCA C KOCTHbLIM NaHLUMpPeM, OAeBatoLLM
BCE NX Tefo, 3a UCKNKYEHNEM r0/10Bbl, HOT 1 XBOCTA.

 Kpokogusbl — KpyrnHble TPONnYeckmne NpecmblkatoLmecs (40 8 M) ¢ HecpacTatoLLMMu-
CA KOCTHbIMW LM TKAMWN Ha CMIMHE U YeTbIpeXKamepHbIM CepALIEM.

% [MpecmblKaloLmeca NpousoLwIv 0T APEBHUX MPUMUTUBHBLIX XBOCTATbIX 3eMHOBOJ-
HbIX npumMepHo 300 MUNIMOHOB NET Has3ag. Camun nNpecMblKaloLLMeca fain Havano NTuyam u
M/IEKONUT alOLLINM.

s OfHW 13 JPEeBHUX MPecMbIKatoLLMXCA (AMHO3aBPbl) 6bINN PaCcTUTENBHOAAHLIMU, KaK
OpOHT03aBp, a Apyrne — XULLHbIMK, KaK Mn/1e3103aspbl.

Bonpockl Ans camMonpoBepKu:

1. OxapakTepusyiiTe pasmMHOXKEHVE 1 Pa3BUTUE ALLEPULLbI.

2. Kak npoucxognT pocT fAwepuubl?

3. CrnepyeT v OXpaHATb UK UCTPebnaTh Awepuy? Movemy?

4. Ha30BUTE OT/IMUATENbHbIE YePThl CTPOEHMS Yepenax.

5. Ha30BUTE OT/MUNTENbHbIE YEPTbl CTPOEHNS KPOKOLMU/IOB.

6. OT KOro npoucxogsaT npecMblkaroLwwpecs? KoMy OHM Jasn Havyano B UCTOPUK pasBuTus
>KMBOTHOro Mupa Ha 3emne?

7. Kakue 13 ApeBHUX NPeCMbIKAOLMXCA 6bIM pacTUTENbHOAAHBIMU, @ Kakue — XULLHBIMA?

KJIACC IITHIIBI

§ 24. O6LWKMI NNaH CTPOEHUS, OMOPHO-ABUraTe/IbHON N HEPBHOW CUC-
TeM CU30ro ronyos

MoBTOpPKN 1 3aNOMHMU:

¢ MTunYbl — TENNOKPOBHbIE KPblaTble YXMBOTHbIE, MOKPbITbI NEPbAMN, MHOTUE N3 HUX
NpUCNocobuInCL K NoneTy.

% diuesnaHoe Teno, KB 6e3 3y60B, 0THOCUTENbHO Ma/leHbKasi ro/10Ba, pacnono>ke-
HWMe NepbeB He CM/IOLWHbIM MOKPOBOM, @ BbIGOPOYHO — BCE 3TO NPU3HAKM NPUCNOCO6/IEHHOCT U
BHELLIHErO CTPOEHMS NTUL, K NONETY.

s Ko>ka nTuy ToHKas, cyxas, 6e3 >kenes. ECTb Mb 0fjHa >Kenesa, CEKpeT KOTOpPOoW
CNY>KUT [/19 yX04a 3a NepbeBbIM NMOKPOBOM Y NPeNsTCTBYeT CMayYnBaHUIO NepLEB BOAOIA.

¢ CKeneT COCTOUT U3 Yepena, No3BOHOUYHMKA, KOHEYHOCTEN 1 UX NOACOB. B No3BOHOUY-
HWKe 5 0TeN0B. Y IPyAUHbI CHU3Y eCTb BbICOKWIA rpebeHb — Kb, Knounubl cpacTalTces B
BU/IOYKY, KOCTW CTOMbI — B LIEBKY. BonbLUas yacTb KOCTEN 3ano/HeHa BO34yXOM Ans oberye-
HWS Beca.

« Mbiwybl, obecneunsaroLLme noseT, COCTasnAnT 25 % 0T Maccbl Tena Nyl (MblLwl-
Libl HOT, TPYAHbIE W LUEHbIE) U NPUKPENAIOTCA K KA.
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% HepBHasa cMcTema BK/HOYaeT r0SI0BHON, CIMHHOM MO3r U 0TXOAALLME OT HUX HEPBbI.
B ronoBHoM mo3re 5 0T ie/10B, U3 KOTOPbIX Hanbonee passuT bl 60/bLINE NOYLLAPUSA NEPesHEro
MO3ra 1 MO3>KEeYOK. ¥ NTuL, pa3Ho0bpa3sHbl 6e3yC/IOBHbIE U YC0BHbIE PEX/IEKCHI.

% W3 opraHoB YyBCTB Yy NTWUL, Pa3BATbl XOPOLUO 3peHWNE U CMyX, a 0O60HAHWE PasBUTO
Xy>Ke.

Bonpochk! Ans caMmornpoBepKu:

1. [ainTe o6LLyt0 xapakTepucTuky Knaccy MNruu.

2. TlepeuncnnTe NpusHaky NPUCNOCO6/1EHHOCTW BHELLHErO CTPOEHNS MTUL, K MONETY.

3. Ha3oBuTe 0CO6EHHOCTY KOXKM M NOKPOBOB NT UL,

4. OxapakTepusyliTe CKeneT NTHL.

5. YTo xapakTepHO 41a pasBuTUsS MbILLEYHON CUCTEMbI MTUL, B CBA3N C NPUCMOCOBNEHHO-
CTblO K noneTy?

6. Yem 0T/MyaeTCA HEpBHAA cMCTema NTHUL, YTO BXOAUT B ee coCcTas?

7. Kakwve opraHbl YyBCTB €CTb Y NTUL 1 KaK OHW pasBuTbI?

§ 25. BHyTpeHHee CTPOeHME NTULbI

[MoBTOpPKN 1 3aNOMHWU:

¢+ OpraHbl gbIxaHns NTuy, (ryéyaTble Nerkme ¢ CUCTEMON BO3AYLLUHbIX MELLKOB) obecre-
4yMBaKT ABOMHOE AblXaHue, MPY KOTOPOM ra3o06MeH MPOUCXOAUT W MPW BAOXE, U NPU BbIAOXe
B NIErKNX.

% B HM>KHE YacTu Tpaxen HaXoANTCA ropTaHb C ro/10CoBbIM anmnapaToM.

s Y NTul YeTbIpexkamepHoe CepALe, B IEBOM CTOPOHe KOTOPOro Haxo4MTCca apTepu-
anbHasi KpoBb, a B MpaBoi — BeHO3Has. [1pa Kpyra KpoBoobpauleHMs: 60/bLLION — OpraHHbIn U
MaUibli — NIErOYHbIA.

+¢+ BOnbLUOI Kpyr KpOBOOOPALLEHNSI HAYNMHAETCA OT /IEBOr0 >KeNyAouKa 1 3aKkaHuMBaeT -
CS1 B NPaBOM MpeAcepann.

s Manblii Kpyr KpoBoo6palleHNsA Ha4YMHaeTCA 0T NPaBoro >Kenyfoyka U 3akaHuMBaeT -
CS B /IEBOM NpeLCEPLUMN.

¢ TuweBapuTenbHaa cuMcTema: KoB 6e3 3y60B — poT0BasA NMoMOCTb C A3bIKOM — [N10T -
Ka — MULLEBOS — 306 — >KeNe3sncTbli U MyCKYUCTbIA 0T AeNbl dXKeNyiKa — KALWEeYHUK, B KOTO-
pbIi BNagaT NULLLEBAPUTE/bHbIE YKene3bl — Knoaka.

¢ OpraHbl BblAeNNTENbHON CUCTEMbl — MapHble KPYMHbIE MOYKM C MOYeTOYHMKaMMU,
KOTOpble BNagalT B KNoaky. Moya KawunueobpasHasi, MOYeBOro ny3blps HET.

Bonpockl Ans camMonpoBepKu:

1. OxapakTepusyinTe CTPOeHNe N 0COBEHHOCTM PaboThbl OPraHoB AblXaTe/bHOW CUCTEMBI
nTuy,

2. ey nTuy HaXoAWTCA ronoCcoBoii annapaT?

3. OxapakTepusyinTe OCOOEHHOCTU KPOBEHOCHOW CMCTEMbI M OpPraHoB KPOBOOOGpALLEHNS
nTuy,

4. T [ie HaYMHaeTCA U rfae 3aKkaHuMBaeTCAa MaUiblid Kpyr KpoBoobpalleHns y nTuy?

5. ['he HaunHaeTCA U rae 3aKaHuMBaeTCs O0/bLUOIA KPyr KpOBOOOpALLEeHNs y MTHL?

6. HasoBuTe CTpoeHMe 1 0COGEHHOCTM (PYHKLMOHUPOBAHWS NULLEBAPUTENBHON CUCTEMBI Y
nTuy,

7. OxapakTepusyinTe CTPOEHMe BblAEMMTENbHON CUCTEMBI Y MTHL,
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§ 26. PasMHOXXeHMe, pa3sBUTMNE N MPOMUCXOXKAEHMEe NTUL,

MoBTOpPKN 1 3aNOMHWU:

% MTunLbl — pasgenbHomNosble XXMBOTHbIE C MapHbIMU CEMEHHUKAMW Y CaMLIOB U efWH-
CTBEHHbIM ANYHUKOM Y CAMOK.

% OnMoLOTBOPEHVE BHYTPEHHee, MOC/e Yero y MHOrMX HabnofaeTcss Hacu>KUBaHUe
ANLL,.

Y BOPO6LMHBIX ANLA BbICUXKUBAIOT CaMKW, Y KY/IMKOB-NMIaByHUYMKOB — caMLbl, Y MHO-
TMX XULLLHWKOB U MUHIBUHOB — NOOYepPeaHO CaMKN U camupl.

Y MeNKnx n CpefHux Mo BeMYMHe NMTUL, napbl CO34a0TCA Ha OAMH Ce30H, a 'y Kpyn-
HbIX MTUL, — Napbl MHOTO NIeT OCTAaKTCA NOCTOSAHHbIMU (AUCTbI).

% 3psiuve NTeHUbl, MOKPbITbIe NOC/e BbIIYNIEHUS MYXOM U CAMOCTOSATE/NLHO Nepeasu-
ratoLLmecs 1 fo6bIBatoLLLe KOPM, Ha3blBaO T CA BbIBOAKOBLIMU (Kypbl, Y TKW).

¢ ECnv nTeHubl nocne BbIIyNIeHNs riyxue, cnenble, rosble, UX HasbiBalOT MTEHL0BbIMN
(XMLLHbIE NTULbI, ro/yob).

+ [porpeccuBHble YepThbl NTUL, MO CPABHEHUIO C NPefKaMN-MPECMbIKAIOLLMMUCA: YBe-
NNYeHVe ToN0BHOIO MO3ra, ABONHOe AblXaHue, YeTbIpexKaMepHoe cepiue, NOCTOAHHAaA TeMre-

paTypa.

Bonpockl Ans camMonpoBepKu:
OxapaKTepusynTe CMCTEeMY Pa3MHOXKEHUSA MTHLL.
Kakoe onnogoTeopeHue y nTuy?
KT0 13 pognTeneii BbICM>KMBAET ALa Yy pasHbIX BUAOB NTUL?
Y Kakux nTuy, vatle co3fatoTCA NOCTOSAHHbIE, @ Y KaKUX — BPeMEHHbIe napbl?

5. UTo xapakTepHO [/ BbIBOLKOBbIX NMTEHUOB? [na Kakux BMAOB XapakKTepHbl Takue
NTeHUbI?

6. UTOo xapakTepHO A/ NTEHUOBbIX NTEHUOB? [na Kakux BMAOB XapaKTepHbl Takue
NTeHUbl?

7. TepeuncinTe MPOrpeccyBHble YepThbl MTUL MO CPaBHEHWUIO C UX npefkaMu? KTo Obin
npefkaMmu NTuu?

oINS

§ 27. OTpALb! 1 3KO/IOrMYeCcKne rpynnbl NTUL,

NoBTOpPWN 1 3aNOMHWU:

< MNTwuupl npuobpeTadT pasHoobpasHble YepThbl CTPOEHUS N BUOMOTUN B COOTBETCT -
BUWN C MHOroo6pasunem yc/oBuiA CBOEro 06MTaHus.

< MNTwuupl neca: AT bl — NPUCMOCO6/EHBI K 1a3aHMI0 MO LepeBbAM U BblAanbnMBaHuIO B
Kope fynna; Mesikue NTuLbl C OCTPbIMU K/IKBAMU U LENKAMW Nnanamu, Kak, Harnpumep, CUHK-
Lbl, XKMBYT B KpOHaX. JIeCHble KYpUHbIe THE3AATCA Ha 3eM/ie, NJ0X0 neTalT (TeTepes, My-
xapm).

¢ XuLHble NTUUbI (4HEBHbIE: COKO/, YEPHbIA KOPLUYH, Opes, rpud; HOYHbIe: coBa, u-
JINH, CbIY) NNTAKTCA B OCHOBHOM APYrMMW MO3BOHOYHBLIMW, UMEKT OCTPble KOrTYW U MOLLHbIE
K/H0BbI, 3arHY Tble KHU3Y.

< Bopgonnasatolme NTULbl UMET MEePenoHKN Me>KAy nasbLamu HOr 1 BOLOYCTONYM-
BOe orepeHre. XopoLuwve noBsLbl (ryceobpasHble, MAUHIBUHDI).

¢ MNTuubl OTKPbLITHLIX MPOCTPAHCTB YacTO /y4ylle 6eraloT, Yem neTawT (gpoda,
cTpayc, >kypasnn). CTpayc — camas KpyrnHas 13 HblHe XKUBYLLMX MT UL,

s MTunybl KyNnbTYPHbLIX NaHwadToB (NpeAcTaBuTenn — oTpsag BopobbmHooGpasHble,
Yy KOTOpPbIX camubl 60/bLLIE CAMOK) — 3epPHOSIAHbIE BOPOOLU, HACEKOMOSIAHbIE CUHULbI U NacT0Y-
KU, BCESAAHbIE CKBOPL,bl M BOPOHbI.

< MTuybl — BaXKHOE 3BEHO B LENSAX NMUTaHUs, pacnpocTpaHNUTENM MN0LOB U CEMSH,
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MOMOLLIHUKI YenoBeKa B 3aLLMTe 3eeHbIX HacaXKaeHWil. MHOre NTuLbl OfOMAaLLIHEHbI, 1 MPO-
AYKTbl U3 HUX UCMOMb3YHTCS YeNIOBEKOM B MuLLy (Kypbl, yTKW, MHAEAKN, Nepenena u ap.).

Bonpockl Ans camMonpoBepKu:

1. C uem cBA3aHbl pa3Ho0bpasHble YepThbl CTPOEHNS 1 Gruonorvn NTuL?

2. [aiTe xapakTepucTWKy NTuy neca. Ha3oBuTe xapakTepHbIX NpeAcTaBuTeNen 3Toi
rpynnbl MT UL,

3. [aiiTe xapakTepuCTUKy XWULHbIX NTUL. Ha3oBWTe xapakTepHblX NpecTasuTeneil
9TOW rpynnbl NTUL.

4. [aiiTe xapakTepucTWKy BOZonnasatolmx NTuy. Ha3oBuTe xapakTepHbIX NpeacTasu-
Tenel 3TO rpynnbl NTHUL,

5. [aniTe xapakKTepucTuKy NTWUL OTKPbITbIX NPOCTPAHCTB. Ha3oBUTe XapakTepHbIX
npescTasuTeNeid 3TOoi rpynnbl NTUL,

6. JaniTe XapakTepuCTUKy NTUL KynbTYPHbIX NaHAwapTos. Ha30BMTe XapakTepHbIX
npescTasuTeNei 3TOoi rpynnbl NTUL,

7. Paccka>kuTe 0 ponn NTUL, B NPUPOLE N XKMU3HWN YenoBeka.

RJIACC MJIEROITUTAIOUIUE, UJIK 3BEPH

§ 28. BHellHee CTpoeHKe, CKeneT, MycKynaTtypa 1 AbixaTesibHas CuUc-
Tema 3Bepen

|_|OBTOpI/I " 3alOMHI.

s MnekonuTatoLmMe — BbICLUMIA KNAcC MO3BOHOYHbIX, TEMNIOKPOBHbIX, MKUBOPOLALLUNX
>KMBOTHbIX, BCKapPMMBAIOLLMX AeTEHbIWEA MOMOKOM. BKnaouyaioT Tpu nogknacca: Knoau-
Hble, CymyaThble, [NnaleHTapHble.

% MnekonuTaroLLme NMET 3ybbl PA3HOro CTPOEHNS U (HOPMBI.

¢ Tpr3HaKN BHELLUHEro CTPOEHMA, XapaKTepHble TO/bKO AN MIEKONUTAlLWMX: Ha-
PYy>KHbIe YL, Ty6bl, YCbl, LUEPCT HbIM NOKPOB. B KOXKe MHOXKECTBO >Kefe3: CaslbHble, MO TOBbIE,
MJIeYHbIE.

¢ LLlepCTHbIN NMOKPOB, COBMECTHO C e Te/IbHOCTbIO NMOTOBbIX >Kefe3, obecneynsaeT
perynsiumio TemnepaTypbl Tena.

+ T103BOHOYHMK U3 NATU OTLAENIOB — LUENHOro, rpyAHOro, NOSICHUYHOIO, KPecTLoBOro,
XBOCTOBOr0. B LLeNHOM 0T Aene y BCex 7 NO3BOHKOB.

% B ropTaHu ecTb ronocosble cBA3KN. OT Hee OTXOAUT Tpaxed, pasfensowancsa Ha
[Ba 6pOHXa, KOTOpble MHOTOKPATHO BETBATCA L0 OPOHXMO/ U a/lbBe0sT C CEThi0 Karnuiispos,
r4e v NPoUCXoaNT ra3oobMeH.

% [MonocTb Tena pasjeneHa 3n1acTUYHON MYCKYNbHOW Meperopofkoin — auadparmoi,
yyaCTBYIOLLEN B aKTe [AblXaHWs, Ha ABa OoTAena: rpygHoM nU GPHOLLHON. OTO 0CO6EHHOCTb
MbILLIEYHOM CUCTEMBI.

Bonpockl ans camonpoBepKu:

1. [ainTe 006LLyH xapaKTepucTUKy Knacca MnekonuTaroLpe.

2. Yem oTnmyaroTCs 3ybbl MAeKONMTAOWMX OT 3y60B NpeAcTaBuTeNeil Apyrux Knaccos
>KNBOTHbIX?

3. OxapakTepusynTe NpuU3HaKN BHELLHEro CTPOEHUS, XapaK TepHble TOMbKO AN NpeacTa-
BUTENEN Knacca MNEKOMU T aroLLUX.

4. Kakue 0COOEHHOCTU CTPOEHUS Tena MAeKonMTarLWmx obecneynsatoT perynsumio Tem-
nepaTypbl UX Tena?

5. HasoBuTe 0TAeNbl NO3BOHOYHMKA U YMCNO LLEKHBbIX MO3BOHKOB Y MNEKONU T ALLYX.
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6. [JaiiTe xapaKTepuCTUKY AbIXaTeNbHON CUCTEMbI MAEKOMU T AHOLLMX.
7. bnaropaps yemy nonocTb Tena MaekonuTawoLWmx pasgeneHa? Ha kakve oTaensl? K oco-
GEHHOCTAM KaKoW CUCTEMbI MOXKHO OTHECTU 3TOT NPU3HaK?

8 29. CucTteMbl BHYTPEHHUX OpraHoB MIEKOMUTAKOLLMX

|_|OBTOpI/I n 3alfMfOMHWN.

< Cepaue MNeKONUTaOLWMX — YeTbIpeEXKaMepHOoe, MMeeT [iBa Kpyra KpoBOOOpaLLEeHNS.
BonbLioli (K opraHam 1 0T HKX): NEBbIA XKeNyAo4eK — COCyAbl — NpaBoe npeacepane; Manbiin (K
NErKMM 1 0T HUKX): NPaBblii XKeNyao4eK — cocyabl — 1eBOE NpeAcepame.

< 3yObl M/IEKOMMTAKOLWMX UMET KOPHW, COCTOAT U3 AeHTWHA, NOKPbIThl 3Masblo,
NMEKT pasHoe CTPOeHMe 1 PopMy, MOSTIOYHbIE 3aMEHSIOT CS NOCT OSIHHBIMM.

¢ KuWLEeYHUK BKIOYaeT TOHKYH, TO/NCTY0 N NPAMYHO KULWKY. Ero anvHa y Tpasosij-
HbIX YacTo B 10 1 6onee pa3 npesbillaeT AMHY Tena, a 'y NA0TOSAHbIX 3TO0 MPEBbILLIEHNE
NnpUMepHo B 5 pas.

% W3 oTgenos mo3ra y MAeKONMTaKOLWMX 0COBEHHO pas3BUT MepeaHuiA Mo3r, ero nosny-
Lapnsa 1 Kopa, CocTOsLME UX HEPBHBIX KETOK, 06ecneymBatoT C/OXKHOE MOBeAeHNe MIIEKO-
NUTaKLLKX.

% Bnarogapsi pasBnTOl Kope 601bLLIMX NOAYLUIAPUA Y MNEKONUT alOLLMX NErko Bblpaba-
TbIBATCA YCNOBHbIE Petd/IEKChbl. XOPOLLIO pasBUT b MO3>KEUOK 06ecnevmBaeT TOUHYH KOOp-
ANHALMIO UX ABUXKEHWIA.

¢+ Pa3BMTbl BCE OpraHbl YyBCTB, HO HEOAMHAKOBO Y pasHbIX BMAOB MIEKONMUTAlOLMX: B
3aBMCUMOCT M OT YCM0BUIA 06U T aHUA 1 61ON0rnN.

++ Be3ycnoBHble U YCNOBHblEe PeneKchbl, MHCTUHKTUBHOE MNOBEAEHNE MOAUYMHSATCA
HEpPBHOM CUCTEME, 3aBUCAT OT ee pasBUTUA U 0becrneumBadT Haunyylly npucnocobeH-
HOCTb YXMBOTHbIX N BbI>XKNBAHNE B MEHSKOLLMXCS YCNOBUAX CPefbl.

Bonpocbl Ans camMonpoBepKu:

1. HasoBWTe u1cio Kamep B cepALe MnekonuTarowmx? [ae HauHaloTCA U rae 3akaHuuBa-
0T CA KPYrvt KpoBOOOpaLLEeHNs?

2. [MepeuncnnTe 0COGEHHOCTUN CTPOEHNA MIEKOMU T AtOLLMX.

3. Kakue 0TAeNbl KULWEYHMKa BbIAENAOT Yy MNeKonuTatoLmx? KakoBo COOTHOLLEHNE [ANHbI
KVLLIEYHMKA Y TPaBOALHBIX U NNOTOALHBIX XKUBOTHBIX?

4. Kak pa3suT ¥ 3a4TO OTBeYaeT nepesHuin MO3r y MIeKONU T atoLwmx?

5. Kakue 0TAenbl Mo3ra MieKonMTarLwyx Hanbonee passuTbl?

6. Kakas 3aKOHOMepHOCTb B pasBUTUN OPraHoB YyBCTB eCTb Y MNEKONUTatOLLMUX?

7. OT Kakoi CMCTeMbl 3aBUCUT pa3BuTUe PeddseKCOB U UHCTUHKTOB YKUBOTHbIX, KakyH
PO/b 3TO UMEET A UX DKU3HN?

§ 30. PasMHOXeHMe 1 pa3BUTME MAeKonuTaroLwmx. Huswmne mnexkonu-
TaroLme. MponcxoxaeHne MAeKONUTaOLWMX

[MoBTOpPY 1 3aNOMHMN:

X OpraHbI pasMHO>KeHUA CaMLIOB — CEMEHHUKWN, CaMOK — ANYHUKN. OI‘II‘IO,CI,OTBOpeHI/Ie Yy
M/IEKONM T alOLLIMX BHY T PEHHEE — B ANLIEBOAAX CAMKM.

¢ Y BbICLUMX MNIEKOMU T AOLLMX OMI0A0TBOPEHHAs ALEKIeTKa nonagaeT B MaTKYy, rae
obpasyeTcsa nnaueHTa (4eTCKOe MeCTO), Yepe3 KOTOPYH NPOUCXOAUT B3aMMOAENCTBME Ma-
TEPUHCKOIO M 3ap0AblILLEeBOro opraH1U3mMosB.

¢ Y Kpo/vKa B Tefie MaTepu 0KOMO MecsAua passmeaeTcs 0T 3 A0 9 KponbyaT. PoasaT-
CA Kpo/nb4yaTa 6ECI'IOMOLLI,HI:IMI/I n cnenbiMmn, N MaTb BbIKapM/IMBAET WUX MOJIOKOM MJIEYHBIX
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>Kese3 0KOJI0 TPex Hefenb.

% [lpeacTasnTeny nogknacca KnoayHble MaeKonuTawwme — exmaHa U yTKOHOC, a
npegcTasnTenn nogknacca CymyaTble — KEHTYPY U OMOCCYM.

% KnoauHble O0TKnagblBalOT LA, UMET K/0aKy, M/eYHble >Xefesbl TpybyaToro
CTpoeHns (6e3 COCKOB), HENMOCTOSIHHYIO TemnepaTypy Tena B 3aBUCUMOCT U 0T OKPY>KatoLLei
cpefpl.

% CymuaTble He UMEOT MNaueHTbl, UMEOT CYMKY Ha >XMBOTeE, MPUMU T UBHbIA r0/10B-
HOI MO3r, TemnepaTypa UX Tena HUXKe, YeM y NaaueHTapHbIX, HO BbILLe YeM Y K0aYHbIX.

s CTpoeHVe 1 pasMHOXKEeHWNe SAlLeKNaayLMX CBUAETENbCTBYET, YTO NpeakaMu mie-
KOnMTaroLWwmx Obinn ApeBHUE 38ep0o3ydble MPECMbIKAOLLMECS.

Bonpocbl Ans camMonpoBepKu:
1. Yem npencTasneHbl opraHbl pasMHOXKEHNA CamLOB 1 CaMOK M/eKonuTaoLwyx? Kakoe y
HUX ONI0A0TBOpPEHNE. ['4e OHO NponCXoanT?
YT0 npomcxoauT nocne oniof0TBOPEHUSA ANLEKNETKN?
OxapakTepu3ynTe 0CO6EHHOCTY pa3BUTUA KpONbyaT.
HasosuTe npefcTaBuTeNel KN0aUHbIX Y CyMYaTbIX MIEKONU T AOLLYX.
MepeuncnnTe xapakTepHble YepTbl Nogknacca KnoayHble MaekonuTatoLLme.
MepeuncnnTe xapakTepHble YepTbl NoAknacca CymyaTble MIEKONUTatOLLME.
OT Koro npou3oLIn MaeKonuTarLLme?

Nogakown

8 31. OTpsaab! BbICLUMX M/IEKONUTAKOLLINX

|_|OBTOpI/I " 3alOMHI.

s HacekomosfHble (e>KU, KPOTbl) — NPUMUTUBHbIE MaLEHTapHble HOYHbIE MJIEKO-
nuTaroLme.

s PyKoKpblI/ble (NeTy4ume MbILLK) — NPUCMOCO6/IEHbI K NOMETY (C KUMEM, KaK Yy NTWNL),
0611aal0T YyBCTBOM 3X0/I0KaLMW, HOUYHbIE YKNBOTHbIE.

% ['pbisyHbl (606pbl, 6e1KK, MbILEBUAHbIE) — CaMblii MHOTOUYNC/IEHHbI Kacc MIIEKO-
NUTaWmMX. PacTUTeNbHOAAHbI, He UMET K/bIKOB, 06/1afatoT 60/MbLLIOM MNOLOBUTOCTBIO.
PoacTBeHHbIE UM 3aiieobpasHble (3ailbl) MMET 060/1ee CNOXKHYK MULLEBAPUTE/NBbHYIO CUC-
Tewmy.

s XuwHble (cemeincTsa: Bonubu, Kowaubn, Mease>kbn) — pasBuTbl K/bIKW, OTCYT-
CTBYET KNOUNLA, KOPOTKNIA KALLEYHUK, MO3I CO MHO>MKECTBOM U3BU/IUNH.

% JlacTOHOrne (THMEHN, MOPXKKN) — UMEKOT Tefo 06TeKkaemol hopMbl, Tak Kak BCH
>KN3Hb NPOBOAAT B BOAE, KOHEYHOCT W NpeBpaLleHbl B 1aCTbl, HO34PKW C 3anunparLwmMncsa Kna-
naHamu.

s KuToobpasHble (4eNbgMHbI, KATbI, KawanoThbl) — 06uTaTenm Mopen, UMeloT Top-
negoobpasHoe Teno, roflytlo KoKy, nepejHNe KOHeYHOCTW B BUAE NacT, OTCYyTCTBYOT K/to-
YMLbl U HAPY>KHbIE YLLIW.

¢ HenapHoKonbITHbIE (NOWaan, HOCOPOrn) — pasBUT TPETUA UAK NepBbld Nanew,
>KeNnyaoK npocTon. MapHOKONbITHbIE (HEXXBaYHble (CBUHbWU) M >KBayHble (PKupadbl, O/EHMN,
N0CK)) — >KEeNyAoK MHOroKamepHbli, HOrW, C pasBUTbIMUM TPEeTbUM U YeTBEPThIM NasibLamu
(nasibues ABa UK YeTbIpe).

s MpumaThsbl (ropnnna, MapThilKa) — UMEOT Pas3BUTbIA TO/IOBHOW MO3T C U3BU/IMHA-
MW, NPOCTOW >KeNyfoK, Ha KOHEYHOCT AAX pasBUT bl HOI'THU,

Bonpockl Ans camMonpoBepKu:

1. faiTe xapakTepuCTUKYy U NepeuncimTe TUNUYHbIX NpeacTasnTenen oTpaga Haceko-
MosAHbIe.

2. [laiiTe XapakTePUCTUKY U NepeuncnnTe TUNUYHLIX NpeacTasnuTeneln oTpsaaa PyKoKpbl-
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nble.
3. [aiiTe xapakTepucTVKY 1 NepeuncnmTe TUNNYHBIX NpeacTaBuTenein oTpsaa MpbisyHbl.
4. [aiiTe xapakTepucTUKy 1 NepeuncamTe TUNMUHbIX NpeAcTaBnTenell oTpsaaa XuLHbIe.
5. [aiiTe xapakTepucTUKy 1 NepedncnnTe TUNUYHLIX NpeacTasuTenein oTpsaa JlacTo-
Horve.
6. [aiiTe XxapakTepuCcTUKY 1 NePeUNcIMTe TUNUUHBIX NpeAcTasuTenein oTpsaga Kurtoob-
pasHble.
7. [aiiTe xapakTepucTUKY 1 NepeuncIuTe TUNNYHBLIX NpeAcTaBuTeneil oTpsaa HenapHo-
KOMbITHbIE.
8. [aiiTe xapakTepucTUKy 1 NepedncinnTe TUNUYHbLIX NpeacTasuTenein orTpsaa Mpuma-
Thl.

§ 32. 3HaueHMe MIEKOMUTAaKLLKMX, NX 00LLMe YepTbl U OXpaHa

NoBTOpKN 1 3aNOMHWU:

< MnekonuTarowme B Npupose — 06pasyloT MHOroobpasHble MULLEBbIE CBA3WN, pacnpo-
CTPaHAT CeMeHa pacTeHUA, NOTPebUTEeNN Macchl 3eNeHbIX pacTeHWIA.

< MnekonuTaroLme 415 Yenoseka — UICTOUYHUK KOXKU, MexXa, Msca, >XK1pa, HO B TO >Ke
BpeMS1 — NEPeHOCUMNKIN 60Ne3HeN, BpeanTenn NpoaoBoNbCTBUS U KyNbTYPHbIX pacTeHNA, XULL-
HUKWN HanagalT Ha AOMaLUHUX YKUBOTHbIX.

++ 3BEPOBOACTBO — OTpPac/ib X035MCTBa, OCHOBaHHas Ha pasBefieHUM MNEKOMUT atoLLnX
4e/I0BEKOM.

¢ Ha namaTu 4enoseyvecTBa MUCYe3No ¢ nmua 3emnn He meHee 150 BULOB MIEKONMUTako-
LLWX.

+¢+ lMop yrpo3oit UCUE3HOBEHUSA Ceivac HaxoanTCsa NPUMePHoO 25 % BUAOB MIEKOMU T ato-
LLMX YKMBOTHbIX.

< MnekonuTawwWwme — NO3BOHOYHbIE >XUBOTHbIE, BbIKapMMBAKOLWME AETEHbILLEA MO-
NIOKOM, MetoLLMe B 60/bLLUNHCTBE C/lyYaeB:

e  MOCTOSIHHYO BbICOKY TemnepaTypy Tena v BOOCAHOM MOKPOB,

e  KPYMHbIA TONOBHON MO3r U CUIbHO PasBMTYK KOPY MepeaHero oT/aena rofioBHOMO
MO3ra,

e CMeHy 3y60B (MO/IOYHbIX Ha NOCTOAHHbIE),
YyeTbIpeXKaMepHOe Cep/Lie 1 ABa Kpyra KpoBoobpalleHus,
Hapy>KHOe yX0 1 pa3BUTble OpraHbl 060HAHWUSA, 3pEHNS, CyXa,
nonocTb Tena, NoAeNeHHY Ha GPIOLLIHOM M rpyAHOM 0T AeNbl Anadparmon,
BCerja BHy TpPeHHee Onsiof0TBOPEHME,
cneumasbHbIA opraH Ans pasBnuTUA 3apogpila (MaTka v niaueHTa).

Bonpockl Ans camMonpoBepKu:

KakoBa posib MiekonuTaroLux B Npupoae?

KakoBa posb MNeKonUTatoLLmMX B XKU3HW YenoBeka?

Uem 3aHMMaeTCs >KMBOTHOBOACTBO. UTO0 CNnOCOBCTBYET ero ycnexy?

YTo0 Takoe 38epoBOACTBO?

CKOMbKO BW0B MIEKOMUTAIOLLMX CYE3N0 C NnLia 3emMamn 3a UICTOPUIO YenoBevecTBa?
CKONbKO BWZOB MNEKONUTAIOLLMX HAXOAMTCA NOL Yrpo30n MCYE3HOBEHWS B HaCcTOsLLee

ook wnE

Bpems?
7. [aiiTe 00LLyI0 XapakTepucTUKy MIEKONUTatOLMX.
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§ 33. [JomallHMe XXMBOTHbIe K/iacca M/IEKOMUTaoLLINX

MoBTOpPKN 1 3aNOMHWU:

< OfomallHnBaHMe — 0TO0op, coaep>KaHue, NPUpyYeHre U pasBefeHne YeOBEKOM >KU-
BOTHbIX C Lie/Ib0 NOMYYeHNS BbIrogbl OT HUX.

« OfomalliHMBaHMe aKTMBU3MPOBASIOCH B 3MOXY Nepexofa YenoBeka 0T 0XOThbl U COOU-
paTenbCcTBa K 3eMefeNunio.

« Cobaka ogomMallHeHa He mMeHee 15-10 Thbicay neT ToMy Haszag, oBua — 10-9 Thicay
NeT Haszag, Typ — OKOJIO 2 ThICAY NIeT, AUKUIA KabaH — OKOJO 7 ThICAY NIeT, AuKas fowaib —
0KO/10 6 ThICAY NIeT Has3as.

¢+ Mopofbl KOPOB: MOJIOYHbIE — YEPHO-MecTpast, MACO-MO/MOYHbIE — CUMMEHT a/lbCKas,
MSACHas — LUOPTTOPH.

¢ PogoHavanbHMK 0BeL, — a3naT CKMIA My(IIOoH.

% Camast MHOroumcrieHHas y Hac nopoga cauHen — KpynHas 6enas. CBUHbMN BCESIAHbI.

¢ XO03ACTBEHHble TWMbl flOLWaei: BepxosBas (OP/IOBCKME pPbICaKM), NErKOYNPsi>KHbIe
(pycckas pbicucTas nopoaa), TA>Kenoynps>kHble (BnagMmupckas).

Bonpockl Ans camMonpoBepKu:

1. YT0 Ha3biBaeTCA OfOMALLH/BAHNEM >KNBOTHbIX?

2. B kakoe Bpems Hanbonee ak TUBHO LU0 OLOMALUHUBAHWE AUKNX XKUBOTHbIX B NPOLLIOM?

3. HasosuTe, Korga ObinM OAOMaLLHeHbl Hanbonee pacnpocTpaHeHHble BUAbl LOMALLHUX
YKVBOTHbIX?

4. TlepeuncnmTe NOpPoAblI KOPOB. Ha Kakue rpynnbl BCE OHU AeNATCA?

5. KTo 6bIn poioHa4anbHUKOM 0BeL?

6. Kakas Hanbonee pacnpocTpaHeHHas y Hac Nopoaa CBUHeN?

7. TepeuncnuTe NopoAbl nowwagein. Ha kakue rpynmnbl BCe OHW AensaTca?

§ 34. DBOMOLUNA XXUBOTHOIO Munpa

MoBTOpPKN 1 3aNOMHWU:

+¢+ lpouecc NCTOPUYECKOro pasBMT s BCENO XKMBOMO Ha3bIBAKOT 3BOJOLINEN.

% Hamnbornee KpynHble N3MEHEHUSA B MUPe XKUBOTHbBIX: Pa3sBUTUE OT OLHOK/IETOYHbIX K
MHOTOK/IeTOYHbIM, PasBUTME OT HM3LIUX MHOMOK/ETOYHbIX K BbICLUMM MHOTOK/IETOYHbIM,
pasBMTMe OT HU3LLNX XOPAOBbIX K BbICLLUMM XOPL0BbIM.

¢ 3BOMOUMSA YKMBOTHOIO MMpa 13y4yaeT MHOM0 HayK: NasieOHTO/0rMsA, CpaBHUTeflbHas
aHaTomMus, aMbpuronorus.

s B 1859 roay Bbiwna B cBeT KHura Yapnbsa [apsuHa «ITponcxoxkeHne BMA0B Ny TeM
ecTeCcTBEHHOro 0T6opa» — OHa ONpoBepria NPeAcTaBeHNS 0 HEM3MEHHOCT U BUAOB.

¢ Mo Y. AapBrHy — BUAbI HEMOCT OAAHHbI.

¢+ Hosble Buabl 0bpasytoTcs 6narogaps N3mMeHUYMBOCT U (BOSHUKHOBEHWE Pa3INunil MeXK-
Ay 0Cco6siMM 0fHOro BUAa), Hacneac TBEHHOCTW (CBOMCTBO MepeaaBaTb CBOM MPU3HaKM 0T Po-
ANTeNen K NOTOMKaM) U eCTeCTBEHHOMY 0T 60pyY (BbI>KMBaOT Hanbosee nNpucrnocobneHHble K
OKpY>KatoLLein cpeae 0cobum 1 Buapbl).

¢ WICKyCcCTBEHHbIN 0T60p — 0T60p, KOTOPbLIN BeAe T YENOBEK.

Bonpockl Ans camMonpoBepKu:

1. Y7o HasbiBaeTCS 3BOMOLMEN?

2. HasoBuTe, Kakme Ba>KHble COObITUSA MPOUCXOAMNN Ha 3eMyie NPy PasBUTUN XKUBOTHbIX
OT NPUMUTWUBHbIX K COBEPLUEHHLIM (hopMam?

3. Kakue Hayku n3yyaroT npoLecc 3B0MOLUN XKUBOTHOro Mupa?

4. B Kakom rofly 6blna BbinyLleHa B CBET KHUra 0 NPOUCXOXKAEeHUN BA0B? KTO ee aBTOp?
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Kakyto ponib OHa cbirpana B Hayke?

5. Kakoro mHeHus 6bin Y. JapsuH 06 06pa3oBaHnM HOBbIX BA0B B Npupoae?

6. Bnarogaps yemy, no Y. [apsuHy, 06pa3ytoTCs HOBble BUAbI? [aiiTe onpefeneHns sTuMm
MOHATUAM.

7. YTO Ha3bIiBaeTCA UCKYCCTBEHHLIM 0T60pOM?

8§ 35. NpupoaHble coobLuecTBa

|_|OBTOpI/I " 3alOMHI:

s Cpefa 06uTaHua opraHMama — Ta 4yacTb NPUpPoAbl, KOTOopas ero oKpy>kaeT, U C KO-
TOpOW OH B3aMMOAENCTBYeT.

¢ Ycnosusa cpefbl, KOTOpble OKasblBalT B/IMAHNE HA OpPraHn3Mbl — 3TO (haKTopbl Cpe-
Abl.

s CyuwecTsyeT 3 rpynnbl (DakTOPOB Cpedbl: a) HEXKMBOW NpUpoAbl (TemnepaTypa,
CBeT 1 T.4.); 6) >KMBoi Npupofdpl (BNUSHME >KUBbIX OpraHM3MOoB Apyr Ha fpyra); B) aHTpono-
reHHble (BINSAHME YenoBeka Ha opraHmamel). Bee hakTopbl B Npupoe B3aMOAenCTBYHOT.

% V13MeHeHne >KM3HeaeaTeIbHOCTU OpraHn3MoB MO Ce30HaM rofa HasblBalT Ce30HHO-
CThblO.

++ Ce30HHbIe fIBNIeHWNSI B NPUPOAE PerynnpytoTCcs, B OCHOBHOM, U3MEHEHVEM [J/IMHbI CBe-
TO0BOro HA B TeYeHMe roga.

++ COBOKYMHOCTb COBMECTHO MPO>KMBAIOLLMX B NMPUPOLE OpraHM3MoB obpasyeT npupos-
HOe CO06LLECTBO.

¢ MpocTeliwas n1Lesas Uenb B COOOLLECTBE: 3e/leHble PaCTeHUs CNy>KaT NuLLEen ans
TPaBOALHbIX — UX NOeAa0T MESIKME XULLHMKW, KOTOpble CaMy CTaHOBATCS LOObIYei KPYNHbIX
XVLLHMKOB, a 0TMepLUne 0cobm Nob0ro U3 3TUX 3BeHbLEB MepepabaTbiBalOTCA OpraHu3Mamu-
paspyLUnTensamu,

Bonpocbl Ans camMonpoBepKu:

UT0 HasblBaeTCs Cpefon 06MTaHnsa opraHuama?

UTo0 HasblBaeTCA (hakTopamm cpefbl?

Kakue rpynnbl (0akTOPOB Cpefbl Bbl 3HaeTe?

YT0 Ha3bIBaeTCA CE30HHOCTbIO?

Kaknmy 0CHOBHbIMM (hakTopamMu Cpeabl PeryimpyroTCs ABNeHNs Ce30HHOCTY B Npupoae?
YT0 Takoe npupoHoe coobLLeCTBO?

OxapakTepusyliiTe NPOCTENLLYIO NULLEBYIO Lienb B COOOLLECTBE.

NogakowdhE
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BNOJ10I'MA HEJTOBEKA
OBIIEE 3BHAROMCTBO C OPTAHH3MOM YEJIOBEKA

8 1. Hayku 0 4enoBeke

[MoBTOpPY 1 3aNOMHMN:

% B HOpme noTeHUMan opraHvM3Ma YesioBeKa pacCiMTaH Ha 340POBYH0 >KW3Hb Ha Mpo-
Ts>KeHUn 120 neT.

% CHV>KeHVe 61OIOrMYecKn BOSMOXKHOM MPOAO/I>KMUTENBbHOCTM XKU3HW YerlioBeka npo-
NCXOAUT WM3-3a HapyLLEHUS U 0T PaBieHNs OKpy>KatoLLleld cpefbl U HErpaMoTHOro O THOLUEHUSA
K CBOEMY 3[J0POBbIO.

¢ Yenosek 4acTo Nydlle pa3bmpaeTCa BO BTOPOCTENEHHbIX Bellax (npegMeThbl bbiTa,
MeXaHW3Mbl), YeM B XKN3HEHHO Ba>KHbIX BONPOCax CTPOEHNS 1 (PYHKLMOHMPOBAHNSA CBOEro op-
raHusma.

% OT NOMHOTbI U NPOYHOCTM 3HAHMI HAyK O YesloBEKe 3aBMCUT Harpsmy Mnpogos-
>KUTENbHOCTb 1 Ka4eCTBO TBOEW XKN3HU 1 300POBbS.

% buonorna — TeopeTunyeckaa ocHoBa MefuUMHbLI. K HaykaM O YenoBeke OTHOCUTCA
TaK>Ke aHaToMus, (PM3N0JOTUA, TUTMEHA, MCUXOMOTUSA U T4,

% AHaTOMUA — HayKa 0 CTPOEHUM OpraHu3ma, PU3N0NIOrUA — 0 ero >KMU3HEHHbIX (DYHK-
LMSIX, TUTUEeHA — O COXPaHEHWW W YKPENJIEHNI 3[0P0BbA Ye/l0BEKaA.

¢ OTeyeCcTBEHHbIE YUYEHbIE BHEC/IN OFPOMHbIV BKNa B pa3BUTUe aHaToMUn, rn3nono-
rn v turnedsl (H.W. Muporos, .M. CeyeHos, .T1. MNasnos v ap.).

Bonpochkl 4ns camornpoBepKu:

1. KakoBa noTeHuuanbHasa npoAo»KNTeNbHOCTb XKN3HM YenoBeka?

2. Kakue thakTopbl CHMXKAT 6MON0rMYeCcKn NpeaonpeaeneHHbIii BO3pacT YenoBeka?

3. Tloyemy 4enoBeK 4acTO /yuylle 3HAKOM C YCTPOWCTBOM ¥ paboTON BTOPOCTEMNEHHbIX
BELLIEI, Yem CO CBOVMM COBCTBEHHLIM TEOM 1 COCTOSHEM 3[0POBbA?

4. Y70 3aBUCUT OT MOMHOTbI M MPOYHOCT Y 3HAHWI HAyK O YeNnoBeke?

5. Kakas Hayka iBNseTCS TeopeTUYeCKO OCHOBONM MeanLmMHbI? Kakue elle HayKu nsyyatoT
Teso yenoseka?

6. YTo mn3yyaroT aHaTOMUA, (DU3NONOTUSA U TUTMEHA YenoBeKa?

7. HasoBuTe (hamMmnvn BblAAKOLWMXCA OTEYECTBEHHbIX YYEHbIX, WM3y4YaBLUMX CTPOEHWE WU
(pyHKLMOHMPOBAHNE YeNOBEYECKOr0 OpraHu3ma.

8 2. O6LLI,€€ 3HAaKOMCTBO C OpraHM3mMoM 4esioBeEKa

|_|OBTOpI/I N 3allOMHW:

% Teno 4YenoBeka MMeET KNeTOYHOE CTPOEHME. Y KadKAOW KNeTKU ecTb 0060/104Ka
(MembpaHa), uMTonnasma v a4po.

s B sAape Ka>KA0i KNeTKN Tena cogep>KnTcesa 46 XpoMocoM, a B Afipe MOI0BON KeTKHN
NX 23, T.e. HaMNo/IOBUHY MEHbLLIE.

% MembpaHa KneToK obpazoBaHa HECKONbKMMW CNOSIMUA MOJIeKy/T U 06nafaeT CBOWCT -
BOM M36MpaTenbHOro NPonycKaHUsA pasHbIX BeLlecTB (MonyrnpoHMLAaeMOCTbiO).

s B uyuTonnasme KneTOK eCTb OpraHomibl: 3HAoMNMa3MaTU4eckass CeTb, PUGOCOMBI,
MUT OXOHAPWK, NN30COMbI, KOMMNIEKC MONbAXKN, KNETOYHBIA LEHT, BCE OHW BbIMOHAKT Orpe-
[eNeHHble PYHKUNKN 1 06ecnevymnBal0T XKN3HELeATeNIbHOCTb KNETKMU.

% B cocTaB KNeTOK BXOLAT HeopraHuyeckue (Boga W Co/v) U opraHuyeckue (6enku,
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>KVPbI, YINeBOAbl, HYKNEUHOBbIE KUCNOTbI) XMMUYECKME COEAMHEHUS, YHacTBYHOLLME B OCyLLe-
CTB/IEHNM YKU3HEHHbIX MPOLIECCOB.

+¢ OCHOBHbI€ >KMN3HEHHble CBOMCTBA KNETKN — 06MEH BELLLECTB, POCT, pasfpa>kKMMOCTb
N BO36YAUMOCTb.

¢ XKn3HeaeAaTeNbHOCTb KNEeTOK 3aBUCUT OT BHYTPEHHEN cpefpbl, 06pasoBaHHON MeXK-
KNeTOYHON >KUAKOCTHI, KPOBbIO U M0 1N obnagarouleil 0THOCUTE/IbHbIM NMOCTOAHCT -
BOM.

Bonpocbl Ans caMonpoBepKu:
MepeuncnnTe 0653aTeNbHbIE OCHOBHbIE KOMMOHEH TbI KNETKM YenoBeka.
Ha3oBMTe XpOMOCOMHbI1 HAGOP KNETOK Tena 1 NoNnoBbIX KNeTOK YEN0BEKA.
Uem 06pasoBaHa KneTo4yHasi MembpaHa 1 KakoBo ee OCHOBHOE CBOWCTBO?
MepeuncnnTe OCHOBHbIE OpraHoMAbl KNeTOK Yenoseka. KakoBa nx posb B KNeTKe?
Kakve rpynnbl BeLLeCTB BXOAAT B COCTaB KNeTOK? Ha30B/NTe 3T1 BellecTaa.
Ha3oBMTe OCHOBHbIE YKN3HEHHbIE CBONCTBA XKMNBOMN KNETKM.
7. OT Yero 3aBUCUT >KM3HEAEATENbHOCTb KNeTOK? Ha30BWTE KOMMNOHEHTbI 3TOro obpa-
30BaHus.

ISR

8§ 3. TkaHu n opraHbl. CUCTEMbI OpraHoB

MoBTOpPKN 1 3aNOMHWU:

% OOLHOCTb KNeTOK U MEXXK/eTOYHOI0 BeLeCTBa, CXOAHbIX MO MPOUCXOXKAEHUIO,
CTPOEHNIO N (DYHKLUMAM Ha3blBAT TKaHbH.

¢ Y yYenoBeka YeTbIpe OCHOBHbIX FPynMbl TKaHel (3NUTenvanbHas, CoequHNTeNbHas,
MblLLIEYHASA, HEPBHAsA), N3 KOTOPbIX NOCT POEHbLI OpraHbl.

% OpraH — 4yacTb Tena onpefeneHHo hopMbl, CTPOEHNSI N MeCT OpPacnofiO>XKeHWS, Bbl-
MOMHSAOLLNIA OfHY MU HECKONBKO (PYHKUMIA. OpraHbl, pacrofio>KeHHble B MOMOCTSAX Tena, Ha-
3bIBAIOT BHYTPEHHUMMN.

% CuncTema opraHoB — COBOKYMHOCTb OpPraHoB, COBMECTHO BbINOMHAOLWMNX 06LLMe PyHK-
LN B OpraHn3me.

% CucTembl OpraHoB, 00beIMHEHHbIE AN1S AOCTUXKEHUSA MONE3HOr0 OpraHu3My pesysib-
TaTa, Has3blBalO T CA PYHKLUMOHAIbHOW CUCTEMOA.

+ CornacosaHHas paboTa BCeX CUCTEM opraHusMa (0T KIeTKM [0 CUCTEM OpraHosB)
o6ecneynBaeTCA 3a CHET COBMECTHONM ryMOpasibHOM U HEPBHOW Perynsiumii, 4eACTBYIOLLMX Kak
efIMHOE Lienoe.

¢ lMpupoga — 3TO cpeja 06MTaHMA YenoBeKa MU pagu CBOEro MOJIHOLEHHOTO CyLLecTBO-
BaHWA YeNioBeK JO/MKEH N3bUpaThb NOBeJEeHWE pasyMHOro Npupoaonosib3osaTens.

Bonpockl Ans camMonpoBepKu:

YTo0 HasblBaeTCA TKaHbO?

Ha30B/Te OCHOBHbIE rpynmnbl TKaHein YenoBeka. B cocTas Yero OHW BXoaaT?

[laiTe onpeneneHne opraHa.

YUT0 HasblBaeTCA CUCTEMON OpraHoB?

YT0 Takoe (hyHKUMOHanLHas cucTema? Yem oHa obpasosaHa?

Uem ob6ecneunBaeTCs cornacoBaHHas paboTa BCex CUCTEM Ye/l0BEYECKOro opraHusMa?
7. TMouemy pasymHOe NpUPOAONONbL30BaHME AOMYKHO CTaTb OCHOBOW MOBEAEHUSI Ka>KAOro

COBPEMEHHOI0 Yenoeeka?

ook wdE
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HEPBHAA CUCTEMA
§ 4. O6LWN NNaH CTPOEHNSA HEPBHOW CUCTEMBI

|_|OBTOpI/I N 3alOMHW:

% HepBHasa cnucTema Yenoseka COCTONT M3 [BYX OT/AeN0B: LEeHTPabHOro (ro/ioBHOM U
CMWHHOW MO3r) 1 nepudepnyeckoro (Hepsbl U HepBHbIE Y3/bl) U 06ecreymBaeT COracoBaHHy
paboTy BCeX CMCTEM OpraHoB M CBA3b OpraHmn3ma co Cpesom ero 06uTaHus.

¢ HeMpoHb! — rnaBHble KNeTKN HEPBHOW TKaHW. Ka>KAbliA HEMPOH NMeeT Tefo KIeTKu
M [BA TWNA OTPOCTKOB: KOPOTKME — IEHAPUT bl U JJINHHbIE — aKCOHbI.

% [eHapVTbl YacTO BETBATCH, M0 HAM HEPBHbIN MMMYNLC NOCTYNAeT K TeNy KNeTKu,
NX CKOMJIeHNsA 06pasyoT cepoe MO3roBOe BeLLecTBO.

¢ AKCOH Yy KNeTKWN TOMbKO OAVH, €ro A/iHa MO>KET JocTuraTb ogHoro meTpa. Coso-
KYMHOCTb aKCOHOB 06pasyeT HepBHOE BO/IOKHO.

% [0 (YHKUMAM HepBHas cUCTeMa [eNMTCA Ha COMaTWYEeCKyo (ee BONOKHA Ha BCEM
CBOEM MPOTAXKEHUM He MPepbIBAI0TCA U CKOPOCTb PacnpocTpaHeHUst N0 HUM BbICOKA) U Bere-
TaTWBHYIO UM aBTOHOMHYIO (e BOMIOKHA MPepbIBAOTCA U CKOPOCTb MPOBEAEHUA HepBHbIX
MMNYNbCOB NO HUM B 30-40 pa3 MeHbLLIE, YeM MO BOSIOKHAM COMAaTMYECKON HEPBHON CUCTEMbI).

% ABTOHOMHas HepBHasf cMCTeMa BK/OYaeT fBa OTAena (cMMNaTWYecKuii U napa-
CUMNATMNYECKMIN), OKa3bIBAIOLLMX NPOTMBOMOJIOXKHOE eCTBMe Ha paboTy OpraHos.

% PethnekTopHaa gyra (NnyTb MPOBEAEHUSA MMMyNbca NPU OCYLLECTBNEHUU pedhriekca)
BK/IOYAET NATb YacTel: peLenTop, YyBCTBUTE/bHbIV NYTb, y4acTOK LeH T PaslbHON HEPBHOM
CUCTEMbI, IBUraTeNbHbIA NYyTb M pabounin opraH.

Bonpockl Ans camonpoBepKu:

3 kaknx 0T 4enoB COCTONT HepBHAsA CUCTEMA M Kakue (OyHKLMM OHA BbIMONHAET?
Kakumu KneTkamn o6pazoBaHa HepBHas TKaHb U KakoBbl OCOGEHHOC T ee CTPOEHMA?
OxapakTepusyiiTe AeHAPUTbI.

OxapakTepusyiiTe akCoHbI.

Ha Kakvie 0T enbl 4enMTCcs HepBHas cucTema no PyHKUMAM? Oxapak TepusyinTe ux.
OxapaKTepusyiiTe 0T Ae/bl aBTOHOMHOI HEPBHON CUCTEMBI.

UT0 Takoe pedneKTopHas fyra 1 U3 Kakux YacTei oHa cocTonT?

NogakowdhE

MO3I

§ 5. LleHTpasnbHas HepBHasa cuctema

MoBTOpPKN 1 3aNOMHW:

¢ CAMHHON MO3r — TS>K AnameTpoMm 1 CM U AIMHOIN OKONo 45 cM, neXkaluii B CIMHHO-
MO3roBOM KaHasle. benoe BellecTBO obpasyeT ero MOBEPXHOCTb, a Cepoe — PacrnoiodKeHO
BHYTPW.

% OT cnMHHOro mMosra 0OTX0AMT 31 Mapa CMeLUaHHbIX HEepPBOB, HAYMHAIOLLMXCS Meped-
HUMU (ABUTraTeNbHbIMW) U 3a4HUMWN (4yBCTBUTENbHBIMW) aKCOHAMM.

¢+ OCHOBHble (DyHKLMM CMIMHHOIO Mo3ra — ped/ieKTopHas 1 nposogsawasn. Ero pa6oTa
perynMpyeTcs rofloBHbIM MO3IOM.

% [0NoBHOM MO3r MMeeT OTAeNbl: NepejHUR, MPOMEXKYTOUHbIN, CPeAHUN, 3aHWIA
(MOCT M MO3>KeY0K) 1 NPOAO/TOBA T bIiA.

¢ MpogonroBaThblil MO3r, MOCT W CpegHUIn MO3r 06pas3yloT CTBOJ, KOTOPbLIA COeaNHS-
eTCH CO CMMHHBLIM MO3roM, M 34€Cb HaxoAATCA LEeHTPbl PErynaunn abiXaHus, nuLeBapeHus,
rNOTaHnsa 1 CepievHo-CoCyAUCTON CUCTEMBI.
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% MO3>KeUoK perynmpyeT KOOpAMHALMIO ABMXKEHWUIA, CPeHNIA MO3T — TOHYC CKeNeTHbIX
MbILLIL,

% [Mpome>KyTOuUHbI MO3r corfiacyeT paboTy BHYTPEHHMX OPraHoB, PerynMpyeT 06MmeH
BELLIECTB M COBMECTHO CO CPefJH/M 0T BeYaeT 3a CNO>KHble PEGNIEKCHI U MHCTUHKTbI.

Bonpockl Ans camMonpoBepKu:
1. YUTo npeacTasnsieT cob60O CNMHHON MO3r? Yem 06pas3oBaHbl €ro NOBEPXHOCTb U BHY T-
PEHHAS YacTb?
2. [aiTe xapakTepucTUKy CIMHHOMO3IOBbIM HEpBaM.
KakoBbl (yHKLM CIMHHOIO MO3ra 1 Yem perynmpyeTcs ero paborTa?
|_|epeLII/ICﬂI/ITe oTAenbl FOIOBHOIO Mo3ra.
KakoBbl (yHKLMM 0T A€eN0B rONOBHOINO MO3ra, 06pasytoLyx ero cTeon?
HazoBuTe (PyHKUMM CpeHero mosra n Mo3>keuka.
OxapaKTepu3yiiTe po/b NPOMEXKYTOUYHOIo MO3ra.

No ko

§ 6. Monywapus mo3ra. NMpuYnHbI HapyLLUEHUST [eATe/IbHOCTU HepB-
HOWN CUCTEMBI

[MoBTOpPKN 1 3aNOMHW:

¢ BbonbLKne nonywapusa NOKpbIBaDT CPegHU U NPOMEXKYTOYHbIA MO3r. VX cepoe Be-
LLIeCTBO 06pasyeT KOpy rofIoBHOr0 M03ra, rnoj KoTopoi (B 6e/10M BeLLeCcTBe) HAXO4ATCA Noj-
KOPKOBble Afpa.

% BbonbLlne nonywapmns cocTasnaoT 0koo 80 % maccbl MO3ra, B X KOpe CoAep>KUTCA
0K0M0 14 MNp4 HEeMPOHOB 1 NPUMEPHO B AeCATb pa3 60/bLUe COMyTCTBYHLMX UM KNeTOoK. Bee
NX MHOroobpasue ynakosaHo B 60po3gax 1 U3BUINHaX, He yBenn4ymeas 06beM Mo3ra.

s Karkpgoe nonywwapve pasgeneHo 60po3famm Ha /I06HYO, TEeMeHHYH0, BUCOYHYIO U 3a-
ThIJIOYHYIO JONN.

% 3puTenbHas 30Ha HaXOAMTCA B 3aThIIOYHON [0/e KOpbl, C/lyX0Bast — B BUCOYHOM, ABU-
raTenbHas — nepej LeHTpPaibHON 60pP0O3A0i, a 3a Heil — 30Ha KOXKHO-MbILLEYHON YyBCTBU-
TeNbHOCTMW.

++ Kopa ronoBHoro mosra siBNise TCA OCHOBOW MCUXMYECKON fess TeNlbHOCT M YenoBekKa.

% B Kope ronoBHoOro mosra 4yesnoBeka eCTb Y4aCTKU, KOTOPbIX HET Y >XUBOTHbIX, Ha-
npvmMep, 30Ha, KOHTPOIMPYIOLLLAA peyb.

% HapyLueHns fesTenbHOCTY HEPBHOIN CUCTeMbI CBA3aHbl C Hac/neACTBEHHbIMY 3a60/e-
BaHMAMMW, HEONAronpPUATHLIMU (PaKkTopamMu Cpefbl, MHEKUNAMM U HapYyLLUEHUAMU MO3TOBOIO
KpoBoo6palleHnsa. 3Has 3TO, Heo6XOAUMO WMCKMOUMTbL OTpULATENbHbIE BO3LENCTBUSA Ha
HEePBHYIO CUCTEMY.

Bonpockl Ans camMonpoBepKu:

1. [ge HaxofaTca 6onbLUKE NOAyLWapUa N0 OTHOLLEHUIO K ApYrMM OTAenam rofloBHOro Mo3-
ra?

2. Kakylo yacTb OT MacCbl Mo3ra coCTasnflT ero 6onblive nonywapua? 3a cyeT Yero
npupoze yaanocb KOMNakKTHO ynakoBaTb BELLECTBO KOpPbI?
HasosuTe gonu nonywwapuii. CKonbKo nx?
4. HasoBuTe MecTa pacnofoXKeHWsi pasinyHbIX 30H BO3HUKHOBEHUS OLLYLLIEHNIA B KOpE.
5. KakoBO OCHOBHOE HasHayeHue Kopbl y yenoseka?
6
7

w

Kakoii 30Hbl HET Y >KMBOTHbIX 1 Noyemy?
MepeuncinTe NPUUMHBLI HAPYLLEHNS AeATENbHOCTW HEPBHON CUCTEMbI.
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BbICIIAAA HEPBHAA NEATEJIbHOCTD
§ 7. PehIeKTOPHbIN XapaKTep BbICLUEN HEPBHOM AeATE/TbHOCTU

|_|OBTOpI/I N 3alOMHW:

% [eATensHOCTb Kopbl 60nbLlunX nonywapuin W.IN. MMaBnos Ha3Bas BbICLLEA HepBHOW
[eATeNbHOCTbIO.

 Ecnu gpyrve oTAenbl HEPBHON CUCTEMbI COrNacyloT 06befuHeHne (PYHKLUMIA BCEX Op-
raHoB BHYTPW OpraHu3Ma, TO BbiCLLAs HepBHas AeATeNbHOCTb 0becrnevmsaeT npucrnocobse-
HVe 0T Ae/IbHOr0 MHAMBMAA K MEHAIOLLMMCS YCNOBUAM BHELLHeN cpefpbl.

++ B 0CHOBe BbICLUE/ HEPBHOM AeATENbHOCTM NIedXKaT MeXaHU3Mbl 6e3yC/I0BHbIX U YC/IOB-
HbIX ped)/1IeKCOoB.

% N.M. CeyeHOB yTBep>Kasl, YTO BCA HepBHasA 4eATeNbHOCTb YenoBeKa OCyLLecTBS-
eTCcA pepIeKTOPHbIM Ny TEM.

+ Be3ycnoBHble pedieKChbl SABNAIOTCA BPOXKAEHHBLIMU, BUAOBLIMW, MOCTOSHHbIMU. VX
pedhiek TopHas fyra chopMrpoBaHa y>Ke npu poXKAeHUN, N OHWN MPOSABNAIOTCA MPU NEPBOM >Ke
BO34eMCTBMUN pasipadknTens.

¢ YcnosHble pedpieKcbl NMPpUo6peTaloTCA OpraHn3MOM B TeyeHUe XKU3HU UHAMBULYaSb-
HO, SIBNSAOTCA HEMOCTOAHHbIMK (MOTYT yracaTb), BO3HUKAKT MOC/e COYeTaHWUA YCNOBHbIX Y
6e3yCNOBHbIX pasapa>knTesein 1 OCyLLECTBAATCA Yepe3 BpeMeHHble (DYHKLIMOHa/IbHbIE CBSA3M.

% B o0CHOBe BCeX BWA0OB HEPBHON [eATeNbHOCTW NexkaT Mpouecchbl BO3OY>KAEHUA ©
TOPMO>XKeHUA. TOpMO>KeHe ObiBae T BHeLLHee (6e3yC/iIOBHOE) Y BHY TPeHHee (YC/I0BHOE).

Bonpochb! Ans caMmornpoBepKu:

1. Y7o L.IN. MaBnos Ha3Ban BbICLLEA HEPBHOW AeATENBHOCTbIO?

2. YToO perynmpyeTCs BbICLUEA HEPBHOI AESTENbHOCTbI, @ YTO APYrMMn OTAenamn HepB-
HON CUCTEMbI?

3. UTO Ne>KMT B OCHOBE BbICLLIEH HEPBHOW AeSTENbHOCTU?

4. YT0 Ne>KNT B OCHOBE BCel HEPBHOW eaTeNbHOCTY Yenoseka, no .M. CeueHoBy?

5. OxapakTepusyiiTe 6e3ycnoBHble pechieKchl.

6. OxapakTepusynTe YCNoBHble pepneKco.

7. Kakve npoueccbl ne>xkaT B OCHOBE BCEX BMAOB HEPBHON AesATenbHOCTU? HasosnTe pas-
HOBMAHOCTY TOPMO>KEHNUS.

8§ 8. OCO0BEHHOCTM BbICLLIEN HEPBHOWN AEATENILHOCTU Ye/lI0BeEKaA

MoBTOpPKN 1 3aNOMHW:

% Kopa 60/bLUMX MOMyLIapUin YenoBeka, MO CPaBHEHUIO C >XUBOTHbIMU, 06/1ajaeT
60/bLLEA CMOCOOHOCTbLID K aHaniu3y, 0006LLEHNI0, CO3HATENIbHOMY BOCMPUATUIO SB/EHWUIA
BHELLHEro Mmpa.

¢ ["naBHOe 0T /IMYMeE BbICLLIEA HEPBHOM AeATeNbHOCT N YeNoBEKA — HA/IMUME Y HEro peudn.

% [lepBas curHasbHaa cucTema (aHaM3 U CMHTE3 pasfparknuTeNiel BHELLHEro Mupa)
CXOAHa Y YenoBeka 1 >KMBOTHbIX.

% BTopas curHasibHas cucTema y XKMBOTHbIX OTCYyTCTBYET, OHa CBA3aHa ¢ (DyHKL el
peyu, o CNOBOM, C/bILLMMbIM 1 BUAUMbIM. Brnarogaps el y YesioBeka ecThb CNOCO6HOCTb 0606-
WaTb MNOHATUSA U NOTUYECKN MbICIN T b.

+ Co3HaHVe — rnaBHas YepTa Ye/I0BEYECKOro UHAMBUAYYMA.

% MblwWwneHre — 0606LLEHHOE 1N OMOCPeAoBaHHOE OTPadKeHUe AeiCTBUTENbHOCTU No-
CpesCcTBOM A3bIKa.

% COH — TOpPMO>KEHME KOpPbI U NMOAKOPKK, Npeaynpe>katoLee nepeyToMIEHNE U UCTO-
LLIEHVE HEPBHbIX KMeTOK. 3a HOYb MPOMUCXOAMT CMeHa OKO/0 NATU LUUKIOB CHA, KaXKAbIN 13
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KOTOpbIX BK/OYAeT hasy 6bICTPOro U MeA/IeHHOro CHa.

Bonpockl Ans camMonpoBepKu:
1. Kakumun 0CcO6eHHOCTSAMM OT/MYaeTCAa Kopa 60MblIvX NonyLapuin Yenoseka rno cpasHe-
HUIO C KOPOM YKMBOTHbIX?
Ha30B/Te rnaBHoe 0T/IMUVE BbICLLEA HEPBHOW e TeNbHOCTM Ye/oBeKa.
UeMm xapakTepusyeTcs nepsas CUrHasibHas cucrema?
UeM XxapakTepusyeTcsa BTopasa CUrHasibHaa cucrema?
Ha3oBuTe rnasHylo YepTy YeN0BeYECKOrO UHAMBMAYYMA.
UT0 Takoe MbIL/IEHNEe N YEM OHO XapaKTepu3yeTca?
7. YTO Takoe COH, YeM OH XapakTepusyeTca? YTo Takoe UMKN cHa? YTo Takoe (hasbl
cHa? Kakumu oHu 6blBatoT?

SRR

OIIOPHO-IBUT'ATEJIBHAAL CUCTEMA

8 9. 3HayeHMe OMOPHO-ABUraTe/IbHOWM CUCTEMbI N CTPOEHME CKefeTa
yesioBeka

|_|OBTOpI/I N 3alOMHW:

¢ OnopHo-aABuraTe/nbHasa cMcTema Yenoseka obpasosaHa 6onee yem 200 KocTSaMU 1 639
CKeNeTHbIMW MblILLLLaMMU.

+» OnopHo-ABuraTesnibHaa cMcTemMa BbiNOMHAET (PYHKLMU 3alUThbl, OMOpPbl, ABUMKEHUSA,
KPOBETBOPEHMSA U yHaCTHMKA 0OMeHa BeLLLeCTB B OpraHn3Me YesioBeka.

+ K oceBOMy cKeneTy O THOCUTCHA MO3BOHOUHbIN CT0/6 (34 KOCTW), Yepen (25 KocTen),
rpygHas kneTka (25 kocTen).

s K po6aBoyHOMY CKeneTy OTHOCATCA: KOCTU KOHeYHOCTel M ux nosicos (128 koc-
Ten).

¢ ECTecTBeHHble M3rnbbl NO3BOHOYHMKA CHOPMMPOBAIUCL Kak rnpucrocobneHve K nps-
MOXO>KEHWIO 1 Hanpas/eHbl BNepes 1 Hasaz.

¢+ HeecTeCTBeHHbI M3rnb MO3BOHOYHMKA BOOK HasblBaeTCS CKOMMO30M U HacTo hop-
MUPYeTCA KaK CefcTBME HENPaBWbHOW OCaHKM pacTYLLero opraHnusma.

¢ B cBA3M C NPAMOXO>KAEHMEM Y CKeneTa 4vesioBeka eCTb 0CO6EHHOCTW: U3rMbbl MO3BO-
HOYHMKa, cBOAYaTasA CTona, pacluMpeHHas 1 yTO/LWeHHas rpyaHas KneTka, LWMPOKMA Tas.

Bonpockl Ans camMonpoBepKu:

1. YT0 BXOANT B COCTAaB ONOPHO-ABUraTeNbHON CUCTEMbI YenoBeka? Kakue ee 4acTw Bbl-
MONHAT aKTUBHYIO, a KaKue NacCcuBHYIO PO/ib B BU>XKEHUW TeNna n opraHos?

2. MepeuncnnTe yHKLMM ONOPHO-ABUraTEeNbHOW CUCTEMBI.

3. [MepeuncnuTe KOMNOHEHTLI OCEBOr0 CKeneTa.

4. TlepeuncnnTe KOMMNOHEHTbI 406ABOYHOrO CKeneTa.

5. Kypga HanpasfeHbl eCTeCTBEHHbIE M3rnbbl NO3BOHOYHOIO CTO/16a Yenoseka? Kakyto posb
OHU BbIMNONHAKT?

6. KakoBo HanpasneHue HeeCTeCTBEHHOr0 n3rnba no3BoHOYHMKA? NoyemMy OHO BO3HWMKaeT?

7. TepeuncinTe NpucnocobneHns CkeneTa yenoBeka, CHOPMUPOBABLUMECA B CBA3N C Npu-
CMoCo6/IEHHOCTbIO K MPAMOXOXKAEHNIO?
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§ 10. CocTaB, CTPOEHME U COeMHEHME KOCTeN. POCT KOCTeN B TONWLM-
HY. MbILLLbI

[MoBTOpPKN 1 3aNOMHW:

* Me>KK/NeTOUHOe BEeLeCTBO KOCTW TBEepPLoe U COCTONT Ha 67 % M3 HeopraHNYecKmx
1 Ha 33 % 13 opraHMYecKnx BeLLecTB.

% AnnHHble (TpybyaTble) KOCTWU MMET BHYTPU XKEeNThIA KOCTHbIA MO3r, a B UX r0-
NOBKaX — KpacHbI KOCTHbIA MO3r (nsieyeBast, befpeHHas n T.4.).

% KOpoTKwue KOCTW BHYTpPW cofep>KaT, B OCHOBHOM, KPACHbIN KOCTHbIA MO3r (NO3BOH-
KW, KOCTM 3ansACcTbA 1 4p.).

¢+ Tnockune KocTK hOPMUPYIOT 3aLUMTHbIE NONOCTM (pebpa, rpyavHa v ap.).

s Buapl coefrHEHNA KOCTEN: HenoABUXKHOe (cpacTaHue — KOMYKMK, Ta3; KOCTHbIe LLUBbI
— KOCTW 4epena), NosynoLBuUMKHOe (KOCTU NO3BOHOYHMNKA), NMOABUMKHOE (CyCTaBbl: IOKTEBOW,
KONIeHHbIN 1 T.4.).

% Bufbl MbILLIEYHOW TKaHW: CKeneTHas (norepeyHo-nosocaThble BOMOKHA), cepieyHas
(nonepeyHo-nonocaTble BOMIOKHA, HO YaCTb CBOMCTB, KaK Yy rMafKuxX MbiLUL), rnagkasa (CTeHK
BHYTPEHHUX OpraHos).

% Mbiwbl-crnbaTenu: Asyrnasas MbilLUa nieya; pasrnbaTenn — Tpexrnasasa mMbilila
nneyva.

Bonpockl Ans camMonpoBepKu:
1. KakoB XxMMU4ecKuii cocTas KocTun?
2. YTO0 HaxoauTcAa B rofoBkax TpybyaThbIX KOCTen? Uem 3anonHeHa MX NoaocTb Ha yuva-
CTKax Me>Kay [AByMs ronoskamn? MNpueeanTe npumepbl TPybuaTbIX KOCTEN.
UeMm 3anonHeHa BHY TPEHHSS YacTb KOPOTKMX U MNOCKUX KOCTEN?
MpviBeanTE NPUMEPbI KOPOTKMX U NNOCKUX KOCTEN.
Kakue cyulecTBYHOT Bu/bl COeUHEHNS KOCTeN? MNpuBeanTe NprMepsbl.
Kakwe cyLlecTBYOT B/Abl MbILLEYHON TKaHW? MNpusegnTe npumepsbl.
Ha3oBMTe MblLLLbI-CrMb6aTenn 1 Mblllbl-pasrnbéaTenu.

No ko

KPOBb

8 11. CocTaB 1 (hyHKUMM KpoBW. Nnasma Kposu

|_|OBTOpI/I N 3alOMHW:

% Kposb, MMdha 1 TKaHeBas >XULKOCTb — KOMMOHEHTbl BHY TPEHHe cpefbl OpraHus-
Ma. KpoBb — pasHOBMAHOCTb COEAMHUT €/IbHON TKaHW. DYHKLMN KPOBU: TPaHCMNopTHas, pery-
NATOpPHasd, 3aWnTHaa, TEPMOPErynaTopHas.

¢ Kposb cocTONT Ha 55 % 13 nnasmbl U Ha 45 % — 13 (DOPMEHHbIX 3/1EMEHTOB: 3pUT -
pPOLMT OB, NENKOLMTOB M TPOMOOLMTOB.

% OpuUTpOUNTbI — 6e3bsgepHble DOPMeEHHbIE 31IEMEeHTbI KPOBW, COAep>Kallive remorsio-
OVH.

“ ApTepuanbHasa KpoBb ApKO-aiad, Tak KaK COAep>XUT 3pUTPOUNTbI, B KOTOPbIX re-
MOINI06UH COefMHEH C KMUCNOPOLOM. BeHO3Hast KpoBb TEMHO-KpacHas, TaK Kak COAep>KUT
3PUTPOLUTbI, B KOTOPbIX paspyLUeHO COeJNHeHVEe reMoriobrHa ¢ KUCI0poLoM.

¢ Y yenoseka 4 rpynnbl KPOBWU: NIOAUN C MEPBOIA FPYNMoi — yHUBepPCasibHble OHOPLI, @ Nto-
AW C YeTBEPTOW — yHMBEpCa/IbHbIE PeLMNUeHTbI. pynnbl KPOBM NepefatoTCs Mo HacneicTBY
0T poAnTeEnen K feTAMm.

% Tpom6ounTbl — (DOPMEHHbIE 3/1IeMEHT bl KPOBU, paspyLUaroLLMecs Npu HapyLLIeHum Le-
JIOCTHOCT W NOKPOBOB M COCYAO0B, UrpatoLLine ponb B CBEPTbIBAEMOCT U KPOBU.
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< [Mpun apTepranbHOM KPOBOTEUEHUM COCY[ MEPEXKMMAOT Bblillie MECTa paHeHust; npu
BEHO3HOM — [I0CTATOYHO [AaBSLLE/ MOBA3KW; NPy BHYTPEHHEM — MOKOW, X0n0f4 Ha 06nacTb
KPOBOTEUEHNS 1 CPOYHBIN BbI30B CKOPO MOMOLLIM, TaK Kak Heo6XoAnMMa onepauus.

Bonpockl Ans camMonpoBepKu:

1. lMepeunciMTe KOMMOHEHTbI BHYTPEeHHeld cpefbl opraHusma. Pa3sHOBMAHOCTLIO KakoW
TKaHuW ABNSeTCA KPOBb?

2. HazosuTe dhyHKUMM KpoBK. OxapakTepu3yiiTe COCTas KPOBY.

3. OxapakTepusyiiTe apuTpPOLNTHI.

4. YeM no cocTasy 1 BHELLUHEMY BUAY OT/IMYaeTCA apTepuaibHas KpoBb OT BEHO3HOW?

5. OxapakTepusynTe TPOMOOUNTbI.

6. CKOnbKO rpynmn KpoBu y yenoseka? Kak HasbIBalOT MHOAEN, OTAAOLMX CBOK KPoBb? Kak
Ha3bIBAK T NOAENA, NPUHUMAIOLLIMX YY>KYHO KPOBb?

7. Kak cnegyeT nocTynaThb B Cyvyae apTepuaibHOro Uan BHY TPEHHETO0 KPOBOT€UYEHNIA?

§ 12. NleikounTbl. IMMYHUTET

|_|OBTOp|/I N 3allOMHU:

% JleikounTbl — ameb6onaHble KNeTKW, Cofep>Kallmecs B KPOBU WU NUMAe, 3axBaThbl-
BalOLLIMe 1 MepesapmBaloLLye NoCTOPOHHUE YacTULbI, BKIHOYass 6aKTepun, NHOPOAHbIE Belle-
CTBa W NPoAyKTbl pacnaja.

¢ CyLLeCcTBYeT HeCKOJIbKO BUJO0B NIENKOLMTOB, OT/INHAKLLMXCA MO CTPOEHUIO U (DYHK-
Lnsam.

% darouMTo3 — 3axBaT (paroumTamm NoCTOPOHHMX YacTul. OTKpbIT UN.U. MeyHuko-
BbIM.

% AHTUTeNa — 6e/IKoBbIE BELLLECTBA, 06pasyroLLuecs B opraHu3me rnpu NPOHUKHOBEHUN B
HEero Yy>kepoAHoro 6enka n IMKBUANPYIOLLIME ero BpegHoe AenCTBue.

% VIMMYHUTET — HEeBOCMPMMMYMBOCTb OpraHu3Ma K Tem WM UHbIM UH(EKLMOHHBIM
3a60/1eBaHUAM UK AfaM. bbiBae T UMMYHUTET BPOXKAEHHbIN 1 MPUOBPE T EHHbIN, eCTeCTBeH-
HbIA N NCKYCCTBEHHbINA.

s+ C NOMOLLIbI0 MPUBMBKN (BBELEHWNS BaKLUHbI N CbIBOPOTKU) BbI3bIBAOT UCKYCCTBEH-
HbIA UMMYHUTET, U3/1eunBas v npegynpexkas 601e3Hs.

¢ [Mpn ncnonb3oBaHUM NnevebHbIX CbIBOPOTOK aHTUTENA He 06pa3yroTCs U UX BBeJeHMe
Heo6X0AMMO MPOBOANTb HEOAHOKPATHO, MHAYe OpraHuU3M OKasblBaeTCs 6e33anTeH npoTus
6onesHu.

Bonpockl Ans camMonpoBepKu:
OxapaKTepusyiiTe NenkounThbl.
UeM 0T/MYa0TCA KNETKW PasHbIX NIENKOLMTOB?
UTo Takoe haroynTo3? Kem 6b110 OTKPbITO 3TO ABNEHNE?
YTo Takoe aHTuUTENA?
UT0 Takoe MMMyHMTeT? Kakune BUbl UMMYH/TETA OblBAOT?
UT0 Takoe NpuBMBKa B NIe4ebHbIX Lensax? Kakoi Bug MMMyHUTETa BO3HUKAET Y YenoBe-
Ka nocne TOro, Kak emy cAenaHa npmsusKa?
7. TMouemy BBefeHMe NnevebHbIX CbIBOPOTOK HEOOXOAMMO NMPOBOAMTb HEOAHOKPATHO, eCNU B
9TOM eCTb He0bXOAUMOCTb?

ok wnE
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KPOBOOBPAIIEHHUE
§ 13. iBM>KeHWe KpoBu B opraHnsme. OpraHbl KpoBOoObOpaLLleHMA

|_|OBTOpI/I N 3alOMHW:

s Cepfue urpaeT posib Hacoca, PasroHSALWEro KpoBb MO Cocyfam, 06pasyroLmm Kpyru
KpoBOO6paLLeHuS.

+«+ Cepaue — Nonbii MbleYyHblid opraH Maccoid 250-300 r, pacnosiodKeHHbIA B OKOMoCcep-
[E€YHOIN CyMKe 1 UMEIOLLLMIA Y YesioBeKa Ye T bipeXKaMepHOe CTPOeHMe.

«» [Ba npeacepans (BepxHue Kamepsbl CfieBa 1 cripaBa) TOHKOCTEHHbIE, a Ba XKefyaouka
(COOTBETCTBEHHO, HUXKHME Kamepbl CepALa) TO/ICTOCTEHHbIE.

s CTBOpYaThble KnanaHbl cepaua mMe>Kay npeacepansMmmn n >kKenypovykamu obecrneymnsa-
0T O4HOCTOPOHHMI TOK KPOBM OT CepALia K opraHam.

+ [0 apTepmam KpoBb ABM>KETCHA OT CepAua K TKaHAM 1 opraHam 1 oKasblBaeT 60/1b-
LLIOe [aBneHne Ha UX CTeHKKW. o Mepe yaaneHus 0T cepaua apTepum ApobsaTcsa BNAOTh [0
Kanwunnapos, a AasneHne B HUX NMpy 3T OM MOHM>Kae T cs.

% W3 Kannnnsapos KpoBb COOMPaETCA B BEHbl, B HUX AaB/IEHNE HU>Ke, YeM B apTepusax.
KpoBb ABU>KETCA M0 BeHaM B OLHOM HanpasneHuu 6arofaps nx nosysyHHbIM KianaHam.

% TyTb KpoBM OT MPaBOro >Kenyfoyka K Nerknum o N1eBoro npeacepams — aTo Masblid
KpYr KpoBooOpaLLleHMs, a ee Ny Th OT JIEBOr0 >KesyouKa K opraHam v o npasoro npeacepans —
60/1bLLOMN.

Bonpockl Ans camMonpoBepKu:

1. KakoBa ponb cepfla B 06ecrneyeHnmn aBu>KeHNst KpoBM B opraHnsme?

2. YTo npeacTasnseT coboi ceppue, Kak opraH, no CTPOeHWU?

3. CKONbKO Kamep y cepfua uenoBeka M KakK OHW pacrnonoXkeHbl? KakoBo WX CTpPOeHue?
Y70 OHM 0becneunsaoT?

4. Yem obecneyeH 0AHOCTOPOHHWIA TOK KPOBM N0 cocyaam?

5. OxapakTepusynTe CTPOEHNe N (PYHKUMW apTepuaibHON CUCTEMbI B OpraHu3me.

6. OxapakTepusyiiTe CTPOeHNE N PYHKLMN BEHO3HOW CUCTEMbI B OpraHn3mMe.

7. OxapakTepusyinTe NyTb KPOBM MO Kpyram KposoobpatyeHns. OTKyfa HauMHaeTCca TOK
KPOBM NO KaXKAoMy M3 HUX? 10 Kakomy M3 KpYroB KpOBb ABMMKETCH 4yepe3 CUCTEeMy OpraHos u
TKaHell opraHu3ma?

§ 14. PaboTa cepaua

MoBTOpPKN 1 3aNOMHW:

« Cepaue B cpefHEM 3a CyTKM nepekaumsaeT 10 TOHH KPOBM, COKpaLascb NPUMepPHO
100 ThicsaY pa3 (70 — 75 pa3 B MUHYTY).

% Cepgue 06nagaeT CBOWCTBOM aBTOMaTWUKN, T.e. OHO CNOCOOHO PUTMMUYECKN COKpa-
LA TbCA Moj BANSAHMEM UMIY/IbCOB CAMOW CepAeYHOM MbILULLbI 6€3 BHELLIHMX pa3fpa>kuTeneil.

¢ Y cepaua eCcTb [iBa OCHOBHbIX y3/1a aBTOMaTWN: B MeCTe BnageHns MosibiX BeH B rnpa-
BOe npejcepaue v B Neperopojke Npasoro rnpejcepaus.

¢ CepfeyHblii LMK COCTONT U3 Yepelytomxcs cokpalleHmin npegcepanii (0,1 c), >ke-
nypoukos (0,3 c) u obuero paccnabnexms cepgua (0,4 ¢) u cocTasnseT npumepHo 0,8 ¢, T.e.
CepAue YenoBeka MO/MKU3HN paboTaeT, a No/KU3HN 0T AbIxaeT (HaxoguTcs B paccrabeH-
HOM COCTOSIHUM).

% PethbnekTOopHO paboTa cepaua perynmpyeTcs BereTaTWBHON HEPBHON CUCTEMON: na-
pacumMmnaTunyecKas ee YacTb 3aMef/IAeTCA 1 0cabnseT ero CoKpalleHus, a cuMmnaTunyeckas —
YyCUIMBAET M yyallaeT UX.

s LleHTpbl perynaunn cepaeyHon aesTenbHOCTU eCTb B CIMHHOM MO3re, @ Tak>Ke B
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NpoAoNroBaToOM, MPOMEXKYTOUYHOM (fMnoTanamyc) U B nepeaHem (Kopa 60MbLINX MonyLIapuii)
0T /enax ronoBHOro mMosra.

% [ymopasnbHas perynsums paboTbl CEpALA: aapeHaMH U CONM KanbLMsi YBENNUMBAOT
aKTUBHOCTb CepALa, a Con Kannsa 1 HeKOTopble Apyrve BeLLLeCTBA — 3aMeANAoT U yrHeTalT
ee.

Bonpochk! Ans caMmornpoBepKu:

1. KakoBO KONMYeCTBO COKpalleHuid cepaua (3a CyTKU? B MUHYTY?) U Kakoe KOJM4YeCTBO
KPOBW OHO MepeKkaynBaeT eXKecyTO4YHO?

2. YTo Takoe asTOMaTMA cepaua?

3. [[e pacnono>keHbl OCHOBHbIE y3/1bl aBTOMaTUM cepaua?

4. OxapakTepusyiiTe NocnefoBaTeNbHOCTb U ANTENbHOCTb COObITUIA, 06pasytoLmnx cep-
[EYHbIV LMK/, BepHO 1 yTBep>KAEHME, YTO Halle cepALe NOMKU3HN paboTaeT, a NO/MKU3HN 0T -
AbixaeT? [Mouemy?

5. OxapakTepusyiiTe yyacTue OT[eNOB BereTaTWBHON HEPBHON CUCTEMbI B PErynslmu
feaTensHOCTY cepaua.

6. 4e pacnono>keHbl LeHTPbl PErynauun cepaeyHoii 4eaTenbHOCTY B 0T Aenax LeHTpab-
HOW HEPBHOMN CUCTEMbI?

7. 3a CYET KaKux BelecTB NPOUCXOAMT rymopanbHas perynauus paboTbl cepaua?

§ 15. [IBM>KeHNe KPoBK Nno cocyaam. JinmdoobpatleHne

MoBTOpPKN 1 3aNOMHW:

%+ PasHOCTb faBneHnsi B cocyaax obecneymBaeT HeMpepbiBHbIA TOK KPOBW MO COCyfam
13 061acTW 60MbLUErO [aBneHnAd B 0061aCcTb MEHbLLETO.

% [laBneHne KpOoBU M3MEHSAT MaHOMeTPOM B M/IeYeBOM apTepuu, MPUCIyLLINBasCh K
nposisneHnio (MakcMMasibHOe aBfieHue) UM MCHE3HOBEHIO (MUHUMa/IbHOE [aB/ieHne) Xapak-
TEepHbIX LLUYMOB.

X8 I_IyJ'IbC — pUTMUNYECKNE, TOI'IHKOO6pa3HbIe KonebaHmsa CTEHOK cocyfaoBs, BOHMKaloLne
npv BbIGPOCe KPOBW B apTEPUN MOC/e COKPaLLLEHNS NIEeBOr0 >Xenyfo4kKa cepaua.

+«»» OfHOMY cepieHHOMY COKpaLLLeHUIO COOTBETCTBYeT OAMH yaap nynbca.

¢+ KpoBb Mo cucTeme CocyoB Manoro 1 60MbLI0ro Kpyra KpoBoobpalleHms npoxoanT 3a
27 CEKYH[.

% Jlnmha — KOMNOHEHT BHYTPEHHeN cpeabl opraHuama. B numdaTnyeckyto cucTemy
BXOAAT NM(aTMYeCKNe Kanuansapbl, Cocyabl, y3nbl. Ee dyHKUMM: 3amTHANA, obecrieyeHve
OTTOKa )Kl/I,EI,KOCTeﬁ 0T OpraHos, y4aCTuE B 0bmeHe BELLLECTB.

¢ TpvYmnHbI CepAeyHO-CoCyaNCTbIX 3ab0sieBaHUA: rMNoAMHaMMUSA, M30bITOYHOE NUTa-
HWNe, KypeHune, aJikoro/sib, 60/bLLINE NCUXNYECKME Harpysku.

Bonpochk! Ans caMmonpoBepKu:
Uem obecneurBaeTCs HENPepbIBHbIA TOK KPOBYW MO cocygam?
Kak n3mepaiT AaB/eHne KpoBnu?
YTo Takoe nynbc?
Kak cooTHOCATCA KOMYeCTBO YAapoB ny/bca 1 cepaua’?
5. 3a CKO/bKO BpeMeHW KpOBb COBEpLUAET MO/HbIA KPYr N0 60/bLLIOMY ¥ MaoMy Kpyram Kpo-
BooGpaLLeHns?
6. YTo Takoe numpa? Yem obpaszoBaHa NMM@aTuyeckas cuctema? KakoBbl OCHOBHblE
(PYHKLWM 3TON CUCTEMBI?
7. MepeuncnnTe NPUYKHBLI CEPAEYHO-COCYANCTbIX 3a60NeBaHNIA.

POdE
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JbIXAHUE
8 16. OpraHbl AblxaHus

|_|OBTOpI/I N 3alOMHW:

¢ [bIxaHne — npouecc NonyyYyeHUs KneTKamu opraHn3amMa KUCnopoga 1 BblaesieHns yrie-
KNC/Oro rasa v Bofbl C 0CBOGO>KEHMEM 3HEpPrum, obecneynBatoLLeil XKn3HeLes TelbHOCTb op-
raHusma.

% B cucTemy opraHoB [bIXxaHUSA BXOLAT JIerKMe U BO3LYXOHOCHbIe My Tu (Hocosas Mo-
NOCTb, HOCOINOTKA, ropTaHb, Tpaxes, 6poHXM).

s+ CBA3KM ropTaHu rnpu Npoxo>kKaeHnn Yyepes3 HUX BO3LyXa Ko/iebnoTcs, yyacTBysa B 00-
pasoBaHMK 3ByKa ronoca.

s Tpaxes — Tpybka (0Kosi0 12 cm), cocTosAwan m3 16-20 XpsLLeBbIX NOyKONeL, BeTBA-
LLLasics Ha 2 6pOHXa, BXOAALLMX B MPaBoe U /IEBOe J1erKoe.

¢ Jlerkue — ry6uaTble Tena u3 AByX (nesoe) 1 Tpex (NpaBoe) AoNnen, rae ocyLlec TBNSET -
CA rasoobmeH Me>K[y BAbIXaemMblM W BblAbIXaeMbIM BO3AYXOM W KPOBbO. Jlerkme MoKpbIThbl
NNeBPO.

+«+ a3000MeH NpPonCcXoaMT BO MHOXKecTBe (40 350 MWUNIMOHOB B Ka>KAOM JIerkOM) fe-
FOYHbIX MYy3bIPbKOB, OMNJIETEHHbIX CE T Kanunspos.

% [pwn pasnnyHbIX NIEFOYHbIX MOPa>KeHUAX N 3a60/1eBaHNAX NeroYHbIe Ny3bipbKK Canna-
I0TCHA U He MOTYT y4yacTBOBaTb B ra3o06MeHe, NO3TOMY CrefyeT 3aluliaTb OpraHn3smM 0T
NHEKLMN, MEPeoXa>KaeHUsA N ApYrMX He61aronpuATHbLIX (0aKTOpPOoB, CMOCOOHbLIX MPUBECTHU K
Nopa>keHWMt0 OPraHoB AbIXaHWA N AblXaTe/bHbIX Ny TeN.

Bonpockl Ans camonpoBepKu:

OxapakTepusyliTe AblXxaHne Kak npouecc.

MepeuncinTe KOMMOHEH T bl AbIXxaTe/bHON CUCTEMbI YeNoBeKa.

Kakoii 0T fen v Kakum 06pa3om yyacTBYeT B 06pa3oBaHu 38YKOB 1 rosoca?

UTo0 npeacTasnseT coboit Tpaxes? Kakosa ee ponb?

KakoBO CTpOeHNe Nerkmx?

["ie NPOMCXOAUT raso06MeH Npu AblxaHun?

MoyeMy cnegyeT 3awWylLaTb OpraHbl AbIXaHUs 0T WHEKLMWIA, Nepeoxna>kaeHns n apyrux
He6naronpvaHb|x (haKTOpOB, CNOCOOHbLIX MPUBECTY K UX NOPa>KEHUIO?

NogakowdhE

§ 17. Ma3000MeH B /Terkux 1 TKaHAax

[MoBTOpPKN 1 3aNOMHWU:

«» CwmeHa B0Xa M Bblfoxa perynmpyeTcs HEPBHO-TYMOPasIbHO AbiXaTe/lbHbIM LEHTPOM B
NnpoL0/Ir0BaTOM MO3re, YyBCTBUTE/IbHbIM K COLEP>KaHUI0 YIIEKNCIOro rasa B Kposu.

¢+ B nokoe B3poc/blil Yenosek genaeT 16 B3LOXOB B MUHYTY, BO CHe — 12, Npu Harpyske —
[0 80.

¢+ YXM3HEHHas eMKOCTb JIerknx — 3T0 HaMbobLLMI 06beM BO3AyXa, BblfbIXaeMbliA Yeno-
BEKOM MOC/e caMoro riyoboKoro Baoxa.

¢ B BblbIXaeMOM BO3[yXe COLeP>KMNTCA Ha 5 % MeHbLLe Kucnopoda u npumepHo B 130
pas 60/bLLIEe YINEKNCIOro rasa rno CpaBHEHUIO CO BAbIXaeMbIM BO34yXOM.

¢+ [a3006MeH B IErKNX NMPOUCXOAMT B Kanwuinsapax, oneTarLlwmx IeroyHble ny3bipbKu, a
B TKaHAX — 3a cHeT AUQQY3MM KMCNOPoSa B TKaHEBYIO XKNAKOCTb 13 Kanuinsapos 60/1bLLIOM0
Kpyra KpoBoobpaLleHus, NpespaLyas apTepuasibHy0 KpoBb B BEHO3HYIO.

« lNpn ocTaHOBKe AblIXaHMA NPOBOAAT WCKYCCTBEHHOe [blXaHWe, BAyBas NOCTpasas-
LeMy BO34yX 16 pa3 B MMHYTY 1 OCTaB/IAs 4/19 NAcCUBHOIO Bblf0Xa BPeEMeHW B [Ba pasa 60/1b-
Lle, YeM AnA BAOXA.
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< [Mpun ocTaHOBKe CepALa NPOBOAAT HEMPSIMOI Maccayk cepAaua: noce Kaxkaoro Baysa-
HUS BO3lyXa AeNnaloT 4-5 pe3KMxX TOMUYKOB Ha HUXKHIOW TPeTb rpyaviHbl NepneHanKynsipHo no-
3BOHOYHVKY, 90 pa3 B MUHYTY (40 NOSIBEHUS My/NbCa U CO3HAHUS).

Bonpockl Ans camMonpoBepKu:

3a CYeT Yero NPoNCXoaUT Perynauus BeHTUIALNMN NETKNX?

Kakoe konn4ecTBO BLAOXOB fenaeT B3POC/bli YeN0BEK B MOKOE, BO CHE U MPW Harpy3ke?
YTO0 Takoe >Ku3HeHHass eMKOCTb JIerkux?

Kak n3mMeHsie TCs rasoBblii COCTaB BblAbIXaeMOro Bo3ayxa no CPaBHEHMIO CO BAbIXaeMbIM?
e NpoMCXoAUT raso06MeH B OpraHusme?

YTo fenatoT € NocTpagasLUMM NMPU OCTAHOBKE AbIXxaHWA?

YTo AenatoT ¢ nocTpagasLLMM Npu OCTaHOBKe cepaua?

NoakrowhE

ITMIIIEBAPEHUE
§ 18. OpraHbl NuuieBapeHns

|_|OBTOpI/I N 3allOMHW:

¢ MuweBble NPOAYKTbI (X716, MACO, OBOLLM W1 T.4.) cogep>KaT nuTaTe/bHble BELeCT-
Ba (6e/1IKun, >Ku1pbl, Yrnesombl, Cov, BOAY, BATaMUHbI), HEO6X0AUMbIE 151 BOCCTaHOB/IEHUSA W3-
HaLLMBAKLLNXCA KNETOK, TKaHel, 3anacoB 3Heprumn, 4To npefonpesenseT HOPMaslbHbIA pocT,
pa3BMTUE U XKN3HEAEATE/IbHOCTb OpraHn3ma.

+ B npouecce nuuiesapeHNs B opraHax nuLLieBapeHns BeLlecTBa CTaHOBATCA JOCTYN-
HbIMW 4718 TKaHEen 1 KNeTOoK opraHusma.

¢ MuweBapeHne — MexaHM4yeckas U XmmMuyeckas 06paboTka MUY A0 KOMMOHEHTOB,
CNOCOOHbIX yCBanBaTbCA OPraH1M3MOM.

% K opraHam nuieBapeHMs OTHOCATCA NULLLEBAPUTENbHBIA KaHan (poT, roTkKa, nu-
LLIEBOA, YKeNyAoK, TOHKWIA U TONCTbIA KALLIEYHMK, 3aKaHYMBAIOLLMIACA aHyCOM) U NULLeBapw-
Te/bHble >Kese3bl (CIIOHHbIE, NMeYeHb, NoA>KeNyaouHas u ap.).

¢ 3a CYTKW B NULLEBAPUTENBHYK CUCTEMY MOCTYNaeT 0KoMo 1,7 n caoHbl, No 2,5 N
>KEeNyJ0UHOro M KMLLEYHOro CoKa, 1,2 1 >Kenuu 1 1 1 coka NoA>Kenya0uHOM >Kenesbl.

< dusmonorvio nuiesapeHmsa nsydan .M. Masnos. OH paspaboTan meTog coopa vmc-
ThbIX MULLEBAPUTENIbHBIX COKOB, MU3yYan MUX COCTas, KOIMYECTBO U PErynaunio X BblaeNeHuns,
3a 4To B 1901 roay 6611 ygocToeH Hobenesckom npemumn.

+ B HacToOsLee BpeMs UCMONb3yoTCA 6e360/1e3HEHHbIe METOAbI U3YyYeHUSA nuLeBape-
HWUS (30HAMPOBaHWe, peHTTreHorpadusa, pagnoaieK TPOHHbIE MeTO/bl, YNbTPa3ByKoBOe 06C/e-
[0BaHME N 3HLOCKOMNUSA).

Bonpochbl Ans caMmonpoBepKu:

1. Y7o Takoe nuLesble NPOAYKTHI U MMTAaTe/bHbIE BELLeCTBA?

2. [ins yero cny>kuT MpoLecc nuilesapeHns?

3. YT0 Takoe nuesapeHne?

4. TlepeuncnnTe KOMMNOHEHTbI M COCTaBHbIE YaCTV NULLEBAPUTENbHON CUCTEMbI YENOBEKaA.

5. CKONbKO >XMAKMX CEKPeTOB BbIAENANT B MULLEBAPUTENbHYIO CUCTEMY OTAeNbHble ee
KOMMOHEHTbI?

6. OxapakTepusynTe ponb W.IM. MaBnoBa B U3y4eHUU CTPOEHUS W (PYHKUMIA NULeBapu-
TeNbHON CUCTEMBI.

7. TMepeuncnnuTe U3BECTHbIe BaM MeTO/bl 6e360/1e3HEHHOI0 U3YUeHUs NULLIEBAPEHUS.
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§ 19. MNunLeBapeHne B POTOBOW NOSIOCTU W XeNyaKe

MoBTOpPKN 1 3aNOMHWU:

¢ HauvanbHblil 0TAen NueBapnTeNbHOr0 KaHana — poT. 34eck nuwla npobyeTcsa Ha
BKYC, N3Me/IbY4aeTCA, NepeTmpaeTCsa U CMayunBae T Cs C/IIOHOM.

¢ Y 4yenoseka nepsoHavabHO (C 6 Mecaues) 20 MOIOYHBIX 3y60B, KOTOpble K 10-12 ro-
[iaM CMeHATCA Ha 32 NOCTOSHHbIX 3yba (No 4 pe3ua, fABa K/blKa, YeThIpe MasiblIX M LIECTb
60/bLUNX KOPEHHbIX 3y60B B KaXKA0WN YeNCTW).

s Ka>kablin 3y6 MMeeT KOopeHb (YXOAALLMIA B YeNOCTHbIe KOCTK), LWEKY (NOrpy>KeHHYH
B [lECHY) W KOPOHKY (BbICTYMAMOLLY B POTOBYI MOJIOCTb N MOKPbITY CHAPY>KWN 3Masbio, MOf,
KOTOPOI HAXOANTCA AEHT UH).

+« C/loHa coflep>KNT (hepMeHT bl (pacLuenifaioT COHHBIE YI/1eBOAbI O NPOCTbIX caxa-
POB) M aHTUMUKPOOHOE BELLLECTBO IM30UUM. Y YenioBeka 3 napbl KPYMHbIX C/IFOHHbLIX YKene3 1
[0 6 M/TH. MEJTIKUX.

% PyTMUYeckue BOIHOOGPa3HbIe COKpaLLEeHUA CTEeHOK NULLEBapUTEeNbHOrO KaHana, 3a
CYET KOTOPbIX MPONCXOANT LBUMKEHME MULLEBOM MacChl, HAa3bIBaIO T CA NEPUCT alb TUKOM.

¢+ XKenyaouHblin cok (CMeCb hepMeHT 0B, C/IM3M U CNaboro pacTBopa CONAHOM KUCIOTbI)
BbleNseTcA pedpIeKTOPHO, N ero (hepMeHTbl paclLennsaoT [0 60/iee MPOCThIX BELLECTB
CMIO>KHbIE BESIKN, XKUPbI.

% ECTb HY>KHO He cneLua BO n3be>kaHue nepeefaHns, TakK Kak CUrHaslbl O HaCbILEHUN
nocTynatT B ro/I0BHON MO3r € orno3sgaHnem Ha 20 MUHYT. 3aBTpaK LO/KeH cocTasnATh 25
% [HEBHOWN HOPMbI NULLK, 06ed — 50 %, nongHuK — 15 %, y>kuH — 10 %.

Bonpockl Ans camMonpoBepKu:

OxapakTepu3yinTe Hada/lbHbI 0T AeN NULLEeBapUTEeNbHOIO KaHana.

OxapakTepu3yinTe pasHOBUAHOCTM 3y60B YenoBeka.

Ha30B/Te 0CO6eHHOCTW CTPOEHNSA 3yO0B YenoBeka.

YKa>knTe 0C06eHHOCT W CNIOHbI Yenoseka. Yem oHa BblpabaThiBaeTCA?

Kak 0bl Bbl OXapakTepn3oBany sBNeHNE NepUCTanbTUKN?

YT0 13 cebs, No CBOMM CBOMCTBAM U (DYHKLMAM, NPeACTaBnfeT >EeNyAoUHbIi COK Yeno-

SouhkwnE

Beka?

7. Kakoi puT™m noTpebnenuns nuwy cnegyeT nsbpaTb? MNMouemy? Kakoil 06beM NuLLm cne-
[yeT NpUHUMAaTb 3a 3aBTPakoM, 06efl0M, NONLHNKOM U Y>KUHOM OT HOPMbI €€ JHEBHOTO NoTpeod-
neHna?

§ 20. 13MeHeHMe nuTaTe/ibHbIX BeweCTB B KNLLEYHUNKE

|_|OBTOp|/I N 3alOMHW:

% B KunweyHnke npofo/mKaeTca fabHeliLlee pacLyensieHne nuLleBbIX BelecTs Ha 60-
Nlee MPOCTble U BCacbiBaHWe UX B KPOBb U INMAY.

< B [ABeHaALaTUNEPCTHYI0 KULLIKY OTKPbIBAHTCA NPOTOKM NeYeHN U Noa>KeNyA04HON
>Kenesbl, 34eCb NPONCXOAUT pacLLernieHne 6enKoB, XKMPOB U YTeBOLOB.

¢ TMeueHb — caman 60/bLUAsA NULLLEBAPUTE/IbHAA XKefle3a opraHmM3ma 4vesnoBeka, Bbipaba-
ThbiBaeMasi et0 >Kenyb CNocobCcTBYeT MepeBapuBaHUI0 >XXUPOB. B neveHn o6e3spedkmsaoTCcs 95
% 408, NOMaBLUNX B KPOBb Ye/10BeKa.

¢ TMog feicTBUEM (hepMeHT OB KMULLEYHOIO COKa 3aBepLuaeTCcs pacLuensieHve 6enKos (4o
aMWUHOKWC/OT), >XKUPOB (A0 rMULEepUHA U XXUPHbIX KUCNO0T) U YI1eBOAOB (40 rNH0KO03bI).

% MWKPOBOPCMHKN TOHKOI0 KULLEYHMKA 3HAYMTENbHO YBENNYMBAKOT MOBEPXHOCTb
CM3NCT O 060104KKM. Yepe3 HUX B KPOBb BCACbIBAOTCA NUTaTe/bHbIe BellecTBa U He fonyc-
KatoTCA MUKPOOPraHn3Mbl.

% B TONCTOIM KMLLIKE NPONCXOANT BCacblBaHUe BOAbl M3 OCTaBLLENCA Macchl, (hOpMMpo-

63



BaHMe Kasl0BbIX Macc 1 pedhsIek TOPHOE MX YaasieHue.

% VcTOo4YHMKaMW >Keny[oUHO-KMLLEYHbIX 3a60/1eBaHUIA YacTO SBSAOTCA 60/1e3HETBOP-
Hble MMKPOOPraHU3Mbl, CTOYHbIE BOAbl M MyXK (KaK MepeHoCYnKu). A5 ux npepynpedkaeHus
cnefyeT cobnofaThb NpaBua IMYHOW rUrveHbl. Henb3st ynoTpebnsTh ankorob U HUKOTWH.

Bonpockl Ans camMonpoBepKu:
Kakue npouecchbl MPONCXOAAT B KULLEYHUKE?
YUT0 npoucxoanT B ABEHAALATUNEPCTHOW KNLLKe?
KakoBsa posb neyeHun?
KakoBa po/b (hepMeHTOB KULLEYHOro CoKa?
KakoBa posib MUKPOBOPCUHOK TOHKOIO KULLIEYHNKA?
Kakwe npougeccbl NpoMCXOAAT B TONCTOM OTAeNe KULLEeYHNKa?
7. TepeuncnuTe UCTOYUHUKUN dKeNy[oYHO-KMLIEYHbIX 3ab0neBaHuin Yenoseka. UTo cnegyeT
NPeanpUHUMATL A5 UX NPeaynpexKaeHns?

ook wnE

OBMEH BEIIECTB U 9HEPTUH

8 21. O6bMeH opraHMYecKMX BELLIECTB

[MoBTOpPY 1 3aNOMHMN:

¢+ O6MeH BeLLEeCTB — >XM3HEHHO HEOOXOAMMbIA, HEMPEPbIBHO NPOTEKAKLWMIA B YKNBOM
opraHm3me NpoLecc paspyLLUeHnsa U BOCCTaHOBMEHUS BELECTB, NAYLLMIA B BUAE NX XUMUYECKMX
N3MEHEHWI.

+ OO6MeH BeLecTB BK/IHOYae T NPOLEeCcChl CMHTE3a 1 pacnaja BeLecTB.

% C 6enkoBblIM 06MEHOM B OpraHu3aMe CBsi3aHbl MMMYHHble MPOLECChI, COKpaLleHne
MbILLL,, MepPeHOC KMCNopoAa, NpoLecc (DOpMMPOBaHUS KNETOK U T. /4.

s Benkn cocToAT M3 aMMHOKMCNOT. KomMonHaumsa 20 nM3BeCTHbIX aMUHOKUCIOT Mpe-
aonpeaensie T MHoroobpasue BUAOB, OYHKLUMIA U CTPOeHME GeKOB.

¢ YTrneBofbl — OCHOBHOI UCTOYHUK 3HEPTUN B OpraHM3MeE. Y POBEHb NHOKO3bl B KPOBU pe-
rynimpyeTcs ropMOHOM WMHCY/IMHOM: MpU ero HeaocTaTKe [/1l0KOo3a HaKanjnBaeTCA B KPOBU,
BbIENSAETCA C MOYON M 3TO CAY>KUT CUTHa/IOM TOro, YTO YesloBeK 3ab60neBaeT caxapHbIM
AnabeTom.

+ Camble 60/bLUME 3anacbl 3Heprum cofep>kaT >Xupbl. B nUTaHuM BaXKHO coyeTaTb
>KNPbI XXMBOTHONO N pacTUTENbHOr0 MPOUCXOXKAEHUS.

+ B KneTkKax neyeHu BellecTBa MOryT B3auMMONpeBpaLlaThbCA Apyr B Apyra: 6efku — B
>KUpbI 1 yrnesofbl (HO He HA060POT), YacTb Yr/IEBOAOB B YXKUPbI, & XKMPbl — B YIN1EBOABI.

Bonpockl Ans camMonpoBepKu:
Y10 Takoe 06MeH BelLecTB?
Kakve KOMNOHeH T bl BKIKOYaeT B cebs 06MeH BelecTB?
Has3oBuTe ponb 6e/1KoBOro 06MeHa B OpraHu3me.
Uem npegonpeseneHo MHoroobpasuve 6enkoB? 3 yero coOCTOAT UX MONEKY/bI?

5. [nga yero cny>kaT B OpraHunsme yriesoabl? Yem perynmpyeTcs B OpraHusmMe ypoBeHb -
KO3bl B KPOBW? B Kakoi CUTyaummy MOXKET BO3HUKHYTb CaxapHblii AnabeT?

6. KakoBa po/b >KVpOB B 06MeHe BelleCcTB? Kakumy OHU MOTYyT ObITb MO MPOUCXOXKAe-
HUIO?

7. T'Oe B opraHusme BO3MO>KHO B3avVMOTNpeBpalLeHne opraHnyeckux sellecTs? MpuseanTe
BapuaHTbl BO3MOXKHbIX NPeBpaLLeHNiA.

oINS S
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§ 22. O6MeH HeopraHMYecKMx BeLLecTB. Perynayma obmMeHa BeLLEeCTB

MoBTOpPKN 1 3aNOMHWU:

% Boga - camoe pacnpocTpaHeHHOe NPUPOLHOe COefVHEHMe. B opraHu3mMe 4yesoBeka ee
cogep>knTcsa 65—-70 % oT 06Lenn maccol. MNoTepsa Bogbl, cocTasnaowas 10-20 % maccbl Te-
na, onacHa Ans >Ku3Hu.

¢ Ponb BOfbl B OpraHn3Me 06bACHAETCHA ee CBOMCTBaMU: OHA YHMBEPCa/IbHbIA pacTBO-
pUTeNb, OCHOBA MAaccChl KNETOK W BHYTPEHHeN cpefbl, yHaCTHUK 60/bLUMHCTBA XMMUYECKUX
npespaLleHnin, popmoobpasoBaTesb KNeTOK, OpraHoB 1 Tena.

+» OKono 6 % Beca Tefa YenoBeka NPUXOANTCA Ha HeopraHM4Yeckue BelliecTBa. B opra-
HM3Me YesioBeka 06513aTe/lbHO NPUCY TCTBYIT 22 HeOpraHNYecKMX afeMeHTa.

% HaTpuii, kanuia, xnop HeO6X0AMMbI ANS NOLAEP>KaHUA KUCNOTHO-LLEN0YHOro paBHo-
BECUSA, KasIniA — N5t 06ecneveHns nNpoLeccoB BO36YANMOCT Y HEPBHOM U MbILLIEYHON T KaHel.

% Pocop — KOMMOHEHT HYK/EMHOBbIX KMCNOT, PepMEHTO0B, & B COEAUHEHUN C KaslbLin-
eM U MarHuMeM — OCHOBa KOCTHOrO CKeneTa. /lof BXOAMT B COCTaB rOPMOHOB LT OBUAHON
>Kenesbl, UWMHK — NOA>KeNyA04HOM, Meab — BNSIET Ha POCTOBble NPOLIECCHI, KPOBETBOPEHME U
CUHTE3 remornobuHa.

¢ [OPMOHbI LM TOBUAHOW >Kefe3bl MNOBbILWAT NHTEHCUBHOCTbL 06MeHa BelecTB. Mpu
CHVU>DKEHUW ee (DYHKLMN BO3HMKAET MuKcefema (pa3BmBaeTCA TYYHOCTb, YMEHbLLAETCA BO3-
OyAMMOCTb HEPBHOW CUCTEMbI, Y AeTell pa3smMBaeTCa KpeTUHN3M). MNpu yBennyeHun ee PyHK-
UM pa3smBaeTCs 6a3enoBa 60/e3Hb (y 60MbHbLIX YBENNUMBAETCA LNTOBUAHAA >Kenesa, rnasa
Ha BblkaTe, pa3BuBaeTCA XyAoba, HepBO3HOCTb, ObICTPast y TOM/IAEMOCTD).

¢+ >XMpoBOI4, YrNeBOAHbIA N CONEBO OOMEH PerynvmpyeTca HagnoyeyHUnKamun. YpaneHue
NX KOPbl CMEPTe/bHO.

Bonpockl Ans camonpoBepKu:

1. CKonbKO BOAbI B OpraHn3me B3poCnoro Yenoseka? oyemy onacHa U3ULLHAA NOTeps BO-
Abl OpraHu3mom?

2. Yem 00bACHSETCA PO/b BOAbI B OpraHnsme? Kakosa oHa?

3. CKO/bKO XMMWNYECKUX 3N1EMEHTOB 005132 TeNbHO NPUCY TCTBYET B OPraHu3me yenoseka?

4. OxapakTepusyinTe pofb HATPUS, Kaama 1 xnopa B 06eCneyeHnn NpoLeccoB >KU3HeLen-
TeNbHOCTW YenoBeKa.

5. OxapakTepusyiiTe ponb ocopa, KanbLums, marius, noga, Meau, LMHKa B obecneyeHmm
MPOLLECCOB YKWN3HeLeATEeNbHOCTU YeNoBeKa.

6. OxapakTepusyiiTe poib FOPMOHOB LM TOBUAHON >KeNnesbl B perynsaumm obMeHa BeLecTB.
YT0 NponcXoauT C YMEHbLUEHVEM U/IN YBENMYEHWEM ee (DYHKLIMIA N0 CPaBHEHWIO C HOPMOA?

7. Kakoii opraH perynupyeT B TOW UNu UHOW Mepe BCe BIAbl 0OMeHa BELLEeCTB B OpraHusme?

§ 23. ButaMuHbI

|_|OBTOpI/I N 3alfOMHW:

s BuTamuHbl — 61MONOTMYECKM aKTUBHbIE HE3aMEHUMbIE MULLEBbIE BELLLECTBa, HEO0OXO-
ANMble ANS >XKU3HeesaTeNbHOCT M opraHusmMa. OTKpbITbl H.A. JlyHUHbIM.

s [a>ke manoe KONMYeCcTBO BUTAMUHOB CU/IbHO BANSIET Ha 0OMeH BeLLecTB 1 06pas3o-
BaHWe (pepMeHTOB.

« BuTamuHbl genaTca Ha sogopacTsopuMble (B, C) u >xnpopactsopumsble (A, D, K).
Bcero n3secTHO 0K0/10 50 BATaMWNHOB.

¢ [py OTCYTCTBUN KaKOro-nmbo BUTaMuHa BO3HUKAET aBMTaMWUHO3, NPU ero Hefoc-
TaTKe B MULLE — TMNOBUTAaMUHO3, NPU N30bITKE — TMNepBUTaMNHO3.

+ BeulecTBo, ABNSI0LEECA BUTaMVHOM [15 O4HOI0 BUAa OpraHvu3moB, 418 LpYyroro Bu-
TamMVHOM MO>KET He ABNATbCA.
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% BuTamuH A BNMSIET Ha POCT, 3peHVe U passuTue, BUuTamuH D perynvpyeT obmeH
Kanbums u hocopa, BUTaMmuH K cnocobcTByeT HOPMasibHOW CBEPT bIBAEMOCT M KPOBU.

% BuTamuH B1 yyacTByeT B 06MeHe 6eN1KOB, XKMPOB U YIN1eBoj0B, BUTaMuH B12 — B co-
3peBaHUN (OPMEHHbIX 3/IeMEHTOB KPOBM, HEOOXOAMM [151 POCTOBbLIX MPOLLECCOB Y 0OMEHHbIX
MPOLLECCOB B CEpPAEYHON MbiLULe, BATamMuH C yBeNiMumMBaeT YCTONYMBOCTb K MHPEKUNAM.

Bonpochk! Ans caMmornpoBepKu:

1. YTo npeacTasnatoT K3 cebsi BATaMUHbI, KTO Obl/ X NepBOOTKpPbIBATENEM?

2. OxapakTepusynTe 3Ha4yeHne BUTaMHOB A1 OpraHu3Ma B LiesioM.

3. Ha kakve rpynnbl AenaTcsa M3BeCcTHble BUTaMUHbI? CKOMbKO MX M3BECTHO Hayke K Ha-
CTOSALLEMY BPEMEHUN?

4. Kakue npoLecchbl BO3HUKAKT B OpraHusmMe npu 0TCyTCTBUN, HefoCcTaTKe Uin U3bblTKe
Kakoro-mbo BuTamuHa?

5. YHuBepca/bHbl M BATaMUHbI ANA pasHbIX BUAOB XKUBOTHbIX U YenoBeka?

6. [N5 yero 4enoBeKky Hy>kHbl BUTaMuHbl A, D, K?

7. [ns 4ero YenoBeKy Hy>KHbl BUTaMuHbl By, Byy, C?

§ 24. SHepreTUYeCKNin 06MeH. MMrueHa NUTaHUA

[MoBTOpPY 1 3aNOMHMN:

% [lns NpoLeccoB >KM3HeAeA TeNbHOCT W, Hapsagy ¢ 06MeHOM BELLECTB, HEOOX0AUM 3Hep-
reTUYecKnii O6MeH.

¢ 3JHeprus, HeobXoaMMas 4N1a 3Hepre TUYECKOro 06MeHa, 3aK/toyeHa B XMMUYECKUX CBSI-
39X MOJIEKY/, XKMUPOB M YrNIEBOAOB, NOMYyHaEMbIX C MULLENA.

% Trwa fon>KHa NOMHOCT b0 BOCCTaHaBIMBaTh TPYA0- M 3HeprosaTpaThbl. MNpuynHbI
MHOrMX 601e3Hel — HeNpaBWIbHOE NUTaHue, nepeefaHne UM HENONHOLEHHas Nua 6e3 yyeTa
HOPM NNTaHus.

% HopMbl NUTaHNA — Hay4HO 060CHOBaHHbIE CYy T O4YHbIE J03bl MU TATE/bHbIX BELLECTB U
BOZbl, NOA06PaHHbIE NHANBUAYAIBHO.

% HopMbl NMTaHWA 3aBUCAT OT MNoMa, Bo3pacTa, (PU3NYECKON 1 YMCTBEHHON Harpysku,
KNMMaTNYECKMX YCIOBUIA.

% O>KMpeHne — 60M1e3Hb, BO3HUKAIOLAA NPV MNepeefjaHnn UAN HapyLlleHun obmeHa Be-
LLIeCTB, CHM>KarLWas paboTocnoco6HOCTb U MPOAO/IKUTE/IbHOCTb XKU3HMN.

% [onogaHue, 6bicTpas efa, efia BCyXOMATKY, BO BPEMSI YTEHUA UK NpocMoTpa Tene-
nepefay HapywalT paboTy NULLEBAPUTENIbHOM CUCTEMbI U 06MEH BELLECTB U BpefHbl AN
opraHusma.

Bonpockl Ans camMonpoBepKu:

1. Toyemy Ba>KeH aHepre TUYeCKuUin 06MeH?

2. B yem 3aknoueHa aHeprus, Heobxo4uMas 4Nns 3HepreTuyeckoro obmeHa? Kak oHa nonon-
HAeTCA?

3. YeM Mbl JO/MKHbI PYKOBOACTBOBATLCS NPU BbIOOPe CBOEro NULLEBOrO pauuoHa? Movemy
noAotop NULLKM JOMKEH YUNTbIBaTb HOPMbI NMUTaHNA?

4. YT0 Takoe HOPMbI MUTaHWA?

5. OT yero 3aBUCAT HOPMbI NUTaHNA?

6. UTO0 TaKoe 0>KUpeHne 1 K Yemy OHO NpUBOANT ?

7. HasosuTe (hakTopbl, Hapywatwue paboTy nuLieBapuTeNbHOW CUCTEMbI U OOMEH Be-
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RO3KA

8 25. CTpoeHMe KOXM

|_|OBTOpI/I N 3alOMHW:

% OnuaepMuc COCTOUT M3 MHOrOC/I0MHOMO 3NUTENNA N He NPOoMycKaeT B OpraHv3m
MUKPOObI, BpefHble BeLLecTBa, XKMAKOCTW, TBepAble YacTuLbl 1 rasbl.

¢ COOCTBEHHO KO>Xa 0bpaszoBaHa BOJSIOKHUCTOW COEAVMHUTENbHON TKaHblo U cofep-
>XUT KPOBEHOCHbIE Kanunisapbl, NOTOBbIE N Ca/ibHble >Kefe3bl, BO/IOCAHbIE CYMKU U YyBCTBU-
TenbHble peuenTopbl. [epMa yvyacTByeT B perynsaumMM TenjooThaun, KOXKHOM [AbIXaHun Y
ocsa3aHn.

% oaKo>KHas KneTyaTKa — caMblil 1ly60KMiA CMOA KOXKM, 06pa3oBaHHbIA >KUPOBOWA
TKaHbio 1 cny>Kawmin 6yepom 415 BHY TPEHHOCTEN M 3aMacHUKOM NUTaTeNbHbIX BELLECTB
N 3HEPTUN.

¢ lMoyTwn BCA KO>Ka NOKPbITa BONOCOM. Ha rosnose yesnoseka — 0kono 120 Thicay BosoC,
oTpacTarwLWmx NpumMepHo Ha 1,25 cMm B MecsL,. 13 HUX B Hopme npumMepHo 40 BONOC CMEHAET CA
e>KeiHeBHO.

¢ MpoAoMKNTENbHOCTb >KM3HM BOJIOCA 3aBUCUMT OT BO3pacTa 4YesioBeka, 0bMeHa Be-
LLIeCTB, COCTOSIHMSA €r0 HEPBHOW CUCTEMbI, Pab0Tbl >Kefe3 BHy TPeHHe cekpeLun, BO3aeicT-
BMSI BHELLIHEN cpeabl U T.4.

% HorTun — porosble KO>XHble 06pa3oBaHusA, oTpacTarwuwme o0 3 ctM B Mecsl (1eTom
ObICTpee, YeM 3MMOIA, Ha pyKax ObICTpee, YeM Ha Horax, a 'y fieTel bbicTpee, YeM Yy B3POC/IbIX).

Bonpocbl A4ns caMonpoBepKu:

[aiiTe 06L1y0 Xapak TePUCTKY KOXKM KaK opraHa.
OxapakTepu3yinTe (yHKLUWN U CTPOEHNE anuaepmuca.
OxapakTepu3yiiTe PyHKLUWN 1 CTPOEHNE AEPMbI.
OxapakTepu3yiiTe (PyHKLUWN U CTPOEHNE NOAKOXKHON KNeTuyaTKy.
OxapaKTepu3yiiTe BONOC Kak NPOM3BOAHOE KOXKMN.

OT Kakux (hakTOpPOB 3aBMCUT NPOAOI>KEHNE YXKIU3HN BOnoca?
OxapakTepu3yiiTe HOr'T1 Kak NPOM3BOAHOE KOXKM.

NogakowhE

§ 26. KoyKHble »enesbl

MoBTOpPWN 1 3aNOMHWU:

¢+ >Kenesbl KO>XKM — MNOTOBblE, Ca/lbHbIe U MOJIOYHbIE.

% TMoTooTaeneHre naeT C 3aTpaTamn 3Heprnn, OHO y4acTBYeT B TEPMOPErynsymu,
npefoTBpaLLas neperpes 1 TENI0BOM yaap.

++ CanbHble >Kenesbl BbiAeNST eXXecy TOUYHO 40 20 rpaMMOB KOXKHOr0 cana, co3gatoLLie-
ro Ha NOBEPXHOCT W Tena KUCNYH cpedy, ryouTenbHyo Ans BpeAHbIX MUKPOOPraHM3MOB.

¢ MonouyHble >Kenesbl (BULOM3MEHEHHbIE MOTOBbLIE) Y MKEHLUUH NPOAYLMPYIOT MOJIOKO
ANA BCKapMAMBaHWS rpyaHbIX aeTeir. OHO COAEP>KUT >KMpbI, YreBoAbl, BATaMWHbl U MUHE-
pasibHble COMN, HEOOXOAMMbIE e T CKOMY OpraHu3my.

% Ko>Ka — cB0oeobpasHbIii opraH YyBCTB. OHa cofep>XUT MHO>KECTBO peLienTopoB, BOC-
NPUHUMAIOLLMX MPUKOCHOBEHWE, X0/104, Teno, 60/b.

% Ko>ka yyacTByeT B MpoLeccax ypaBHOBeLUVBaHMSA, 06pa3oBaHus U O0Thauu Tenna
(Tepmoperynsaunmn), KOTopoe obecnevnBaeTCs HEPBHO U ryMOpasibHO.

< [ns npmucnocobneHmsa opraHmaMa K cCMeHe TemnepaTyp NPoBOAAT 3akanmsaHue. Ce-
AyeT mn3beraTb 0XKOroB, 06MOPOXKEHUI M paH KOXKU. MNopa>keHUsA KOXKK Mpu 06MOPOXKEHUN 1
o>Korax 0603Ha4vat0T YeTbIpbMs cTeneHaMu 0T | (cnaboe) go 1V (nopa>keHue, cCnocobHoe Bbl-
3BaTb CMEPTh).
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Bonpockl Ans camMonpoBepKu:

1. TepeuncnnTe pasHOBUOHOCTUN KOXKHbIX XKenes.

2. KakoBa ponb N0T00TAENeHNA?

3. KakoBa ponb Ca/lbHbIX YKeNe3 u nx cekpeTa?

4. YTO0 npeAcTasnsioT cob0i MONOUHbIE XKenesbl? Kakoi CEKpeT OHM NpOoAyuupyoT U Ka-
Kyl pO/b OH UTPaeT?

5. MO>KHO 1 KOXKY OTHECTW K opraHam 4yscTB? [Mouemy?

6. YTo HasbiBaeTCS Tepmoperynaunen? Yem oHa obecneumaeTca?

7. YTo Takoe 3akanMBaHue? Kakux nopa>keHuii Ko>Kun cneflyeT onacaThbCs NpeXKAe Bcero?
Kakue cTeneHn nopa>keHnin KOXKu BblAenaT?

OPT'AHBI BbIAEJIEHUA. MOYEIIOJIOBAA CUCTEMA

§ 27. MouYeBblgenunTesibHas cmMctema

[MoBTOpPKN 1 3aNOMHWU:

¢ Jlerkue, NOYKM, KO>XKa, KULLEYHUK — OpraHbl, yaanaoLLe KOHeYHble NpoyKTbl 06MeHa
BewecTB. OfHaKO Beayllasi ponb B BbIAENEHUN >KMAKON YacTuW 3TUX NPOAYKTOB MpUHag/e-
KUT opraHam MOYeBbIAENNTE/IbHOM CUCTEMbI (MOYKM, MOYETOUYHUKIM, MOYEBOI My3blipb, MO-
yencnyckaTe/bHbIA KaHan).

¢ o4k — 6060BMAHbIE NapHble opraHbl Becom 0 200 r kaxkaas. OHW BbINOHAKT POJb
O1010rNYecKuX UIbTPOB, B HUX Tak>Ke 00pasytoTCcsl 6MOIOrMYECKN aK TUBHbIE BellecTBa U
npeALlecTBeHHNKM TOPMOHOB.

¢ Ha cpese noykn 3ameTHO Hapy>kHoe (KOPKOBOe), 60/iee CBET/10€ BELLECTBO M BHYT-
peHHee (M03roBoe), 60/1ee TeMHOE, BELLLECTBO B BMAE NUpaMug.

s EAuHUUEN CTPoeHUst U OYHKLUMIA MOYeK ABNAETCA HeppOoH — NoYyeyHas Karcyna u cuc-
Tema MnoYeyHbIX KaHaslbLEeB.

¢ B Ka>Kaoi noyke oKono 1 MuannoHa HedpoHOB. Hepe3 HMX KPOBb eXKECY TOYHO Mpo-
xoamT po 300 pas.

¢+ Mpun nepsoHavasibHOM hnNbTpaunm obpasyeTcs nepemyHas moya (4o 180 n B cyTKn),
13 KOTOPOI Mocne BO3BpaTHOrO BCacbiBaHUSI 06pasyeTcsa 0Kono 1,5 N BTOPUYHOW MOYM B Cy-
TKMW, KOTOpas 1 BbIBOAUTCA U3 opraHu3ma pedp/ieK TOpHO.

% Bo0 n3be>kaHue 3a60n1eBaHWIi MOYEBbIAENNT€/TbHON CUCTEeMbl HEOOX0ANMO COBMAAT b
JINYHYKO TUTUEHY, NPaBUIbHO MNTAaTbCA, CBOEBPEMEHHO N1eYMThb 3y6bl N aHTMHY, OCTOPOXKHO
obpallaTbCA ¢ lekapcTBaMy U A4aMu, 3aKaiMBaThb OpPraHn3m.

Bonpockl Ans camMonpoBepKu:
1. MepeuncnnTe BCe OpraHbl, YYaCTBYHLME B BbIAENEHNN KOHEYHbIX NPOAYKTOB 06MeHa
BellecTB. Ha30B/Te KOMMOHEH T bl MOYEBbIAENNTENbHON CUCTEMbI.
KakoBa ponb noyek B opraHusme?
Kakve fgeTann CTpoeHns NoYeK MO>XKHO 3aMeTUTb Ha ee cpese?
UT0 ABNAETCS eanHMLEN CTPOEHUS 1 (YHKLIMOHMPOBAHNS MOYeK?
C KaKoil MHTEHCUBHOCT b0 KPOBb MPOXOANT Yepe3 NouKu?
UT0 o6pasyeTcs npy (omnbTpaLmy KPOBM B NOYKaX?
UTo cneflyeT 3HaTb BO U36e>KaHWe 3a0601eBaHNI MOYEBLIAENNTENbHON CUCTEMbI?

Noakown
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§ 28. OpraHbl pasMHOXXeHUS

NoBTOpPKN 1 3aNOMHWU:

% 3uroTa (MPOAYKT CAUAHUSA MY>KCKOM M XKEHCKOW MOM0BbIX KNEeTOK) faeT Hayano Ho-
BOWN >KWN3HW.

« TMonoBas NPUHALNE>XKHOCTb 3apojbllla 3aBUCUT OT COYeTaHUA B ero KieTkKax rnoso-
BbIX XPOMOCOM POAUT €Neil.

s My>KcKas nonosas cucTemMa npoayumpyeT crnepmMaTo30Mbl — KTy TUKOBbIE KNeTKU C
rOI0BKOW, B KOTOPOI COAEP>KMT CA AP0, N XBOCTMKOM, KOTOpPbIA NpuaaeT UM NOABUMXKHOCTb.

% ANYHMKN NpoayumMpyT (DONINKYNbI, TAe Pa3BUBAKTCA XKEHCKME MOMOBble KNETKN —
ANLEKNETKMN.

« Tpouecc BbIXoAa 3pesnio ANLeKNeTKN 13 3pefbiX (PONINKYN0B B MONOCTb Tena Hasbl-
BaeTCs OBY/ALMEN.

% MeHcTpyaumnst — KpOBAHOe BblAeNIeHNe 0T TOPrHyBLUEACA CAU3UCTOM 0060/104KN MaT -
K1 13 Bnaramuia.

% MaTkKa — HU>KHAS paclUMpeHHas YacTb MKEHCKOW MOJSI0BOM CUCTEMbI, B KOTOPYHO
BNafatoT ANLEBOAbI M r4e MPOMCXOANT pasBuTUe nnoga.

Bonpockl Ans camMonpoBepKu:

YUTo0 13 cebs npeacTaBnseT 3urora?

OT yero 3aBMcyT Nonosas NPUHaANEXKHOCTb 3apobila?

UT0 npoyumpyeT My>Kckas nonosas cuctema? OxapakTepusyiiTe ee CTPOeHKe.
YTo npofyumpyeT >KeHcKas nonosas cucrema?

YTo Takoe oBynAuuna?

YTo Takoe MeHCTpyauusa?

YUT0 13 cebs npeacTaBnsdeT maTka?

NogakrowhE

§ 29. OnNsi040TBOPEHME N pa3BUTME 3apojblilua. XapaKTepucTmKa nog-
POCTKOBOr0 nepuoaa. NosoBoe co3peBaHmne

[MoBTOpPWN 1 3aNOMHWU:

+ TMogpocTKOoBbIN Bo3pacT (Y AeBoyek 12 — 15 neT, y Manbumkos — 13 — 16 neT) — nepu-
0f, >K13HW, KOrfa nponcxoanT MO0BOe CO3peBaHNE 1 YCKOPEHHOe (PU3NYeCKoe pas3BuTue.

+ [Mpr3HaKn MonoBOro CO3peBaHMUA MalbYMKOB: YBENMYEHNE CEMEHHUKOB U HapPy>KHbIX
MOM0BbLIX OpraHoB, BblpaboTKa My>XCKMX MOMOBbIX TOPMOHOB, (POPMUPOBAHNE MYXKCKUX BTO-
PUYHBIX NOMIOBbIX MPU3HAKOB.

% C Hayasiom 06pa3oBaHus crnepmMbl (MPUMeEPHO ¢ 14 feT), NPOUCXOAMNT HOYHOE ee Bblje-
neHwe (nonnuunm).

++ TMpur3HaKn NOI0BOrO CO3peBaHMA Yy [eBOYEK: aKTUBHOE BblaeneHne DONINKYN0CTUMY-
NINPYIOLLIEr0 TOPMOHA U SPYrux NosoBbIX FOPMOHOB, POCT AWYHMKOB, 06pa30BaHNe BT OPUYHbIX
MOMNOBbIX NPU3HAKOB.

+ [MepBble HeperynsapHble MeHCTPyauun NOSABSTCA Y eBOYEK NMPUMEPHO B 12 NeT.

s Ecnn oT MaTepu M 0T 0TUa 3apofblLlll MoslydaeT Mo ogHon X xpomocome (Habop ero
NOMOBbIX XPOMOCOM XX), TO pOANTCA [eBOYKa, a eC/iv 0T MaTepu OH nosiydaeT X, a 0T oTua
Y-XpomMocoMmy (Habop ero nonosbiX XpoMocoM XY), TO POANT CA MabUUK.

¢+ Tocne BXXMBNEHNS 3Ur0Thl B CTEHKY MaTKW BOSHUKAET COCTOSHME 6epeMeHHOCT U,
a Ha BOCbMOW HefieNle HaUMHae T CA Nepuoj BHY TPUy TPO6HOro passuTms.

Bonpockl Ans camMonpoBepKu:
1. Kakoil nepnog >Kn3Hn HasbiBalT NOAPOCTKOBbIM? Kakune M3MEHeHNsi B OpraHnu3me C HM
CBSI3aHbI?
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Ha3oBnTe npusHaKku NonoBoro co3pesaHns Maib4KoB.
YTo Takoe nonnouum?
Ha3oBu1Te npu3Haku NonoBoro Co3pesaHns AeBOYEK.
Korpga y fileBoyek nosisnsaoTCA Nepeble MEHCTpyaLumn?
B kakoMm cnyyae npv Onao40TBOPEHWUN 3apoabill OyaeT 06n1agaTh My>KCKM, @ B KAKOM —
>KEHCKUM Moiom?
7. C Kakoro MOMeHTa BO3H/KaeT COCTOSHMEe 6epeMEeHHOCTH, a C KaKoro HauduHaeTca ne-
pyof BHY TPUYy TPOGHOro passnuTua?

Uk wnN

8§ 30. N'rueHa 6yayLiei matepu. PocT n pasButume pebeHka

[MoBTOpPY 1 3aNOMHMN:

% CobnogeHve TpeboBaHWI TUTMEHbI U 340POBOr0 06pasa >KM3HU HeoOXO4UMbI eLle 0
BCTYM/IEHNS B M0JIOBble OTHOLUEHWNSI N, 0COBEHHO, Ha MPOTAXKEHUN BCell 6epeMEHHOCT U,

% Tpu nepsble MecsiLa 6epeMeHHOCTY — 0C060 Ba>KHbIV Nepuog (hopMUpoBaHUS Naoaa,
Heo6xo4MUMO 13beraThb BCEro TOr0, YTO MOXKET HaHeCTU eMy Bpeg.

% BepeMeHHOI >KeHLMHe TpebyeTcs cobnogaTh Npasuaa MMYHOM TMINEHbI: He nepe-
YyTOM/ATBLCA, OCTaBNTb Ha BPeMS 3aHATUA CNOPTOM, He HOCUTb 00yBb HA BbICOKOM Kabnyke,
MONHOLIEHHO W NPaBW/IbHO NMUTATbLCA, NPUHMMATb NIEKapCTBa UCKIHUYNTENBHO MO HasHaue-
HWIO 1 MO KOHTPO/IEM Bpaya.

< [o HacTynneHns 6epeMeHHOCTW crieflyeT Y6eanTbCs, YTO Y XKEHLUHbI eCTb UMMY-
HUTET MNPOTMB KPaCHyXu, a B TeyeHne 6epeMeHHOCTUN — MPOXOANTb MOCTOSHHO 06LLee Me-
ANUMHCKOE 06cnefoBaHue.

“ HopmanbHas 6epeMeHHOCTb AanTcs 270-280 gHeil. HaunHas ¢ 28 Hefgenwu, Nnog y>ke
>KN3HECNOCO6EH.

¢ TMpu3Hakn NpMBAN>KaOLLIMXCA POAOB: MOLLHbIE COKpPALLLEHNA MaTKM U POAOBbIX XOL0B,
paspblB OKOJIOM/OAHBLIX 000/104eK, OTXOXKAEHNe YacTU >XUAKOCTU (MHOrga ¢ HebosbLUIMMM
KPOBSIHbIMW BbIENIEHVAMMN).

¢+ [MepBble 4 Hegenn — Neproj HOBOPOXKAEHHOCTU; C 4 HefleNb 40 roaa — rpyAHON Nepuog;
c 1roga o 3 neT — SACeNbHbIN; € 3 40 6 NeT — AOLIKO/bHbIA; ¢ 6 A0 17 NeT — LWKOMbHbIA; 17 —
25 NeT — nepunoj HHOLLIECTBA, [0 60 neT — nepuof 3penocTu, nocne 60 NeT — cTapyecKnia ne-

PUOA.

Bonpockl Ans camonpoBepKu:

1. TMoyemy npasuna NMUYHON rMrreHbl cregyeT cobnoaaTb ele 40 HacTynneHNs 6epeMeHHO-
cTKn?

2. Kakoii nepuog, BHy Tpury TPOGHOro pa3suTus pebeHKa 0COOEHHO BaXKeH?

3. HasosuTe npasuna NMYHON TUrMeHbl, KOTOpble CrefyeT TLaTeNbHo cobnogaTb bepe-
MEHHOMN >KEHLLMHE.

4. B yeM Ba>KHO y6eanTbCs [0 HACTYN/eHns 6epeMeHHOCTN?

5. CKONbKO 4nmTcsa HopmanibHas 6epeMeHHOCTb? C Kakoro BpemMeHu Nog XKU3HeCnocobeH?

6. MMepeuncinTe Npu3HaKM NPUON>KAIOLLMXCSH POSOB.

7. MepeuncnnTe Nepuopbl pocTa, passBuTUA U XKU3HU YeNoBeka.
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OPT'AHBI HYBCTB

§ 31. OpraHbl YyBCTB 1 aHanu3aTopbl. CTpoeHMe U PYHKLUMN OpraHoB
3peHuns

[NoBTOpKN 1 3aNOMHWU:

¢ OpraHbl YyBCTB (3peHUs], CNyxa, paBHOBECUS], BKYCa, 0OOHAHNS, KOXKHOIO YyBCTBA) —
CTPYKTYPbI, BOCAPUHMMAIOLLME BHELLIHWE BO3AENCTBUA U pearvpytolime Ha HUX HEPBHbIM UM-
MyNbCOM.

% AHanM3aTop — CreuunasnM3MpoBaHHbIeé YacTW HEPBHON CUMCTEMbI, FAe MPOMCXOANT
BOCMPUATUE N aHaNM3 pasapa>kuTeneii (TepmuH .M. Maenoga).

%+ Okono 90 % MHopMaLMM 0 BHELLHEM MMPE YENOBEK NOyYaeT OT OpraHoOB 3PEHUS.

% [nas — napHbIiA opraH, COCTOALMIA 13 rNasHOro S16/10Ka, BEK, CNE3HOr0 annapaTa v
rnasofuraTeNbHbIX MbILLL,

¢+ [nasHoe 16/10K0 NOKPbITO TPEXCMONHON 060M104KOI: 1 — 6enovHas, 2 — cocygucTas, 3
— BHY TPEHHSAS.

¢ BAM30pyKOCTb — HapyLleHVE 3PeHUsi, MpU KOTOPOM paccMaTpuvBaeMble MpPeAaMEThI
XOPOLLO BMAHbI TOMbKO Ha G/M3KOM PacCTOAHUN; BO3HWKAeT MpW YA/IMHEHUW [N1a3HOro s610-
Ka.

¢ [anbHO30pKOCTb — HapyLLeHWe 3peHunsl, NP KOTOPOM YefloBeK MIOX0 BUANT 6M3KO
PacnoioXKeHHbIe NPeaMeTbl; BO3HMKAeT NpY YKOPOUYEHWUM FNa3HOro s16110Ka.

Bonpockl Ans camMonpoBepKu:
1. ﬂepeqmchTe opraHbl YyBCTB Y€/NOBEKaA U ,IJ,aVITe onpegeneHne, HTo HasblBaeTCA opra-
HOM 4YyBCTB.
YUTo npeacTaenseT u3 cebs aHanmsaTop?
Kakoi npoueHT MHhopMaLym YenoBek nonyyaeT 3a CYeT OpraHoB 3peHns?
Ha30BMTEe KOMMOHEHTbI INasa, Kak opraHa 3peHuns.
|_|epel-II/ICI'II/ITe 000N0YKM FNAa3HOro S610Ka.
Uem xapakTepusyeTcs 6/M30pyKOCTb?
UeMm XxapakTepusyeTcs AabHO30pPKOCTbL?

Noakown

§ 32. OpraH cnyxa u paBHoBecusi. MNMpeaynpexaeHne HapyLUeHWIA Cry-
Xa

[MoBTOpPKN 1 3aNOMHW:

% OpraH cnyxa npeobpasyeT 3BYKOBble KO/iebaHMSA B HEPBHbIE UMMNY/IbChI, MOMOras B Opu-
eHTauumn 1 obLLeHNN Nofein. BknoyaeT napHble Hapy>KHOe, CpefHee 1 BHY T PeHHee yXo.

% Hapy>kHoe yx0 HanpaBnsieT 3BYK B Hapy>KHblii C/lyXOBOW NPOXO0f, BeayLmin K 6apa-
6aHHOW neperioHke.

% bapabaHHas mepenoHKa pacrofioXKeHa Ha rpaHuLIe Hapy>KHOro 1 cpegHero yxa. OHa
BOCMPUHMMAET 3BYKOBbIE BOJIHbI.

% CpefHee yxo — NOMOCTb, rAe pacrnono>KeHbl B3aMMOCBA3aHHbIE ClyXOBble KOCTOYKM
(MONIOTOYEK, HAKOBa/IbHS, CTPEMEYKO), COefUHSIOWMEe H6apabaHHYO NeperioHKy CO CpeaHUM
YXOM.

¢ BHyTpeHHee yx0 — 0CHOBHasA YacTb OpraHa c/iyxa v paBHOBECUS, COCTOALLAA U3 Npeg-
ABepUSA, TPex NONYKPY>KHbIX KaHaN0B 1 YINTKMN.

¢ BecTunbynsApHbIA annapaT — opraH 4YyBCTB (aHann3aTop), obecnevmBatoLnin YyBCT -
BUTE/NbHOCTb Ye/I0BEKA K MONOXKEHWIO CBOErO Tefa.

¢ MblleyHass YyBCTBUTENbHOCTb MO3BOMIAET MNPOU3BOANTb, He NsAAA, TOYHble ABU-
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>KeHVs; 060HSAHWE — NO3BO/ISET OMNPeAensaTb 3anaxu; peLenTopbl XMMUYECKOro YyBCTBa — pea-
TMPYHOT Ha M3MEHEHWe YPOBHS YTIEKUCOTO rasa v rKOo3bl; KO>XKHasA YyBCTBUTE/bHOCTb yya-
CTBYeT B TEPMOpPEryNsiLMmN N 0CA3aHNN.

Bonpockl Ans camMonpoBepKu:

1. Kak 6bl Bbl onpefenvnu ponb opraHa cnyxa? M3 kakmx KOMNOHEHTOB COCTOUT 3TOT Op-
raH 4ysCTB?

2. OxapakTepusynTe (DYHKLUMIO Hapy>KHOro yXa.

3. Tpe pacnono>keHa 6apabaHHas nepenoHka? Kakosa ee ponb?

4. OxapakTepusyiiTe CTPOEHWE N PYHKLWW CPeLHero yxa.

5. OxapakTepusynTe CTPOEHME 1 (OYHKUMM BHYTPEHHEro yxa. Kakoil opraH 4yBCTB eLle
pacnono>KeH BO BHy TPeHHeM yxe?

6. UTo Takoe BeCTWOYNSPHbI annapaT? Kakosa ero ponb?

7. TepeuncnuTe Apyrve opraqbl YyBCTB Yenoseka. OnpegennTe UX pofib 1 MeCTOHAXoXKae-
Hue.
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OBWAA BNOJIOT A

§ 1. OCHOBHbIe KPUTEPUN YKMNBOTO

MoBTOpPKN 1 3aNOMHWN:

¢ Buonorna nsyyaeT >KM3Hb BO BCeX ee (popmax M MposiBNEHNSX. YUeHble YBepeHbl, YTO
OyoyLmnin Bek 61Monorun NpusedeT YesioBeYeCTBO K Hay4yHO-060CHOBAHHOMY YMpaBieHUo OcC-
HOBHbIMU 3aKOHaMW >KU3HMU.

% XXu3Hb — (hopma CyLLeCTBOBaHUSA MaTepuu, 3aKOHOMEPHO BO3HMKLUIAA Mpu onpege-
NEHHbIX YCMIOBMAX N KAYeCTBEHHO OT/IMYAIOLLAACA OT HEXXMUBOro. Bee >KnBoe ANCKPETHO, T.e.
COCTONT M3 TeX UM UHbIX KOMNOHEHTOB, KOTOpble, B3aMMOLENCTBYS Apyr C Apyrom, obpasy-
0T HEKOe CTPYKTYPHO-(DYHKLMOHA/IbHOE eJUHCTBO, KOTOPOE CaMO ABMIAETCHA TakKnuM KOMIO-
HEHTOM N1 6UONOrMYECKON CTPYKTYPbI 60/1€€ BbICOKOrO paHra.

¢ YXunBomy npucyLLm eanHbIA XUMUYECKUIA cOCTaB (Te dKe 3/IeMEHTbI, YTO N B HEXKU-
BOW NMpYpoLe) U eAVHbIA NPUHUUN CTPYKTYPHOW opraHn3aunn (KneTka — eanHas CTPyKTYpPHO-
(PyHKUMOHANIbHAA CUCTEeMa BCEro >XKUBOTO).

+ Heobxofnmoe ycnosue CyLLleCTBOBaHUA BCEro >XMBOr0 — 06MeH BeLLeCTB (BK/KYalo-
LM B3aMMOCBSA3aHHble 1 CcbanaHCMpPOBaHHbIE MPOLLECCHI aCCUMUAALMM U AUCCUMWUAALMN) U
aHepruu.

« bnarogaps cBoMCTBaM CaMOBOCMPOU3BEAEHMSA, pOCTa U PasBUTUA >KMBble 00bEKTbI
CMOCOOHbI A/IMTENbHO CyLLEeCcTBOBaTb B NPUPOAE, pPasBMBATbLCA VHAMBULYAIbHO U 3BOJIHOLMO-
HUPOBaTb.

¢+ XXuBble 06beKTbI 06/18JAI0T Pa3fpPa>KMMOCTbIO, KOTOopas NPosBAsSeTCA B UX OTBET -
HbIX peakuusax Ha BHELLHWe BO34eNCTBUSA.

% Taknum o6pa3om, >K1Bble OpraHn3Mbl, B OT/IMUYME OT HEXKMBLIX 06bEKTOB, 06/1ajal0T
06MEHOM BeLLECTB, pasfpa>kMMOCTb0, CMOCOOHOCTBIO K PasMHOXKEHWNIO, POCTY, pPasBUTUIO,
aKTUWBHOM perynsiymm CBOero cocrasa MU (PyHKUUIA, K pasMyHbIM (opmMam [BUXKEHUS U Npu-
cnocab/iMBaeMoCTbHO K Cpefe.

Bonpockl Ans camMonpoBepKu:

1. YTo0 nsyyaeT 61onornsi? KakoBbl OCHOBHbIE 3aj@4M YUYEHbIX-6101I0r0B MPU U3YUEHUN YKU-
BOr0 B HOBOM ThICAYeNeTUA?

2. Kak B 006LMX YepTax MO>KHO onpefentTb >KU3Hb? B Yem NposiBNseTCA CBOMCTBO AUC-
KPeTHOCTM >XKMBOro?

3. OxapakTepusynTe Npu3HaKky >KMBOro Mo XMMWYECKOMY COCTaBy W NPUHLMNY CTPYKTYp-
HOI opraHu3aLmu.

4. 3 KaKux npoLeccoB COCTONT O0OMeH BeLleCcTB?

5. TlepeuncnnTe NpU3HaKM >KNBOro, bnarogapst KOTOPbIM OpraHnu3mbl CNOCO6HbI ANTENbHO
CyLLLeCTBOBaTb B NPUPOAE, passnBaThCA MHAMBUAYAILHO 1 3BOMOLMOHAPOBATb.

6. >KuBble opraHn3Mbl pearvpyloT Ha MEHSIOLLMECA YCNOBUA CPeAbl, YTO NPOABIAETCA B UX
O0TBETHbIX peakuusax. Kak HasbliBaeTCA 3T0O CBONCTBO >KMNBOr0?

7. TlepeuncnmTe OCHOBHbIE NMPU3HAKW, OTNNYAOLLME YKMBbIE OpraHn3Mbl OT HEXKMBbIX 00b-
eKTOB.

N3YYEHHUE CTPOEHUA KJETRKH

§ 2. KpaTKasi UICTOpUS YUeHNS 0 K/eTKe

nOBTOpl/I "N 3alOMHI.
% CTpoeHune 1 PYHKUMN KNETOK U3ydaeT UMTON0rMsi. MUKPOCKOMNMYECKMe UCCenoBa-
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HUS1 Ha BUONOrMYeCKNX 06beKTax Havan PobepT IMyK, onucaswimii B 1665 rogy KneTKy Kopbl
Npo6KOoBOTo fjepesa.

¢ [onnaHpgeL, JleBeHryK 0TKpbIN KNeTKN 6akTepuii n npocTenwmnx (1674 r.), nnacTuibl
(1676 1.), cnepMaTO030M/bl Ye/l0BeKa M KpacHble KPoBsHble Tenbua (1677 r.) n T.4.

< B TpuauaTble rogbl XIX Beka YeLICKUA yyeHbln MMypKUHbE onmcan >XUAKoe copep-
>KMMOE KNeTKM — NPoTOonnasmy, a aHrnmyaHuH bpoyH o6Hapy>Kun B Heltl A4po0.

¢ LlneigeH v LLIBaHH conocTasnin KNeTKN pacTeHU U XKUBOTHbIX 1 B 1838-1839 rT.
CHOPMYNNPOBAIN KNETOYHYI TEOPUIO: KNeTKN ABMAITCA MMaBHbIMU CTPYKTYPHLIMU e4UHK-
LLaMK BCeX OpraHM3mMOB W MpoLecc Ux 0bpas3oBaHMa 0bycnasnMeaeT PocT, pasBuTUe U gudde-
PEHLMPOBKY >KMBbIX TKaHeW.

% P. BUpXoB yTOYHWU/, 4YTO HanbO/bLLEE 3HAYEHWNE /1A XKU3HELEATENbHOCTU KIETKU
nUrpaeT SA4po, KaxKaasa KneTka 06pasyeTcs TO/bKO U3 ApYroi KNeTKN NyTeM JefleHns, a Kie-
TOYHaaA Teopusa pacrnpocTpaHAeTCA KaK Ha HOPMaslbHble KNETKW, TakK 1 Ha UX NaToornio.

+» KneTka o6nagaeT BCEMMU MpPU3HaKaMU >KUBOrO: B HEW MAET OOMEH BELLECTB U 3HEp-
rMn, el NpUCyLLM pasMHO>KeHMe, audgepeHUaums, pasnpa>rknmocTb U NPUCNOCOBUTeNbHbIE
peakLmu.

¢ [ns BCeX KNeTOK OANHAKOBbI CUCTEMbI PA3MHOXKEHUS, pasBUTUA N POCTa, a Tak>Ke
cucTema aHeproobecneveHus.

Bonpocbl a5 camonpoBepKu:

1. Kakasi Hayka n3yyaeT KneTKy? KT0 6bin nepBo0TKpbIBATENEM KNETKN?

2. Ha3oBMTe MUKPOCKOMNNYECKe 00bEKTbI, O TKPbITble JIeBEHTYKOM.

3. KTo 1 korga oTKpbIn npoTonnasMy KneTku? Ee aapo?

4. KTo 1 Korga cpopmynmpoBas OCHOBHbIE MOMIOXKEHUS KNeTOYHON Teopun?
KakoB nx cmbicn?

5. HazoBnTe cmbIcn yTBep>KaeHuid P. Bupxosa, chopMyMpoBaHHbIX UM B pas-
BUTWE U YTOUYHEHNE KNETOUYHON TEeopuMn.

6. MepeuncnnTe NPU3HaKN KNETKWU, CBONCTBEHHbIE €1 KaK MeNbyalilLein XKMBoii
CTPYKTYpe.

7. Kakne cncTembl KneTOK HOCAT YHMUBEPCa/bHbIA XapakTep?

§ 3. XMUMnYecKUni1 cocTtaB KNeTKu

|_|OBTOp|/I N 3alOMHW:

% XMMMYecKme 3neMeHTbl YHUBEPCA/IbHbI 1 YKMBOM U HEXKMBOW NpUpofbl, YTO Chy-
YKUT [0KazaTe/bCTBOM eAMHCTBA MPOUCXOXKAEHNS XKNBOI N HEXKMBOW NPUPOABI.

% Boja B K/eTKe — cpefa, perynaTop NocTosHCTBa ee (POPMbI, TemrepaTypbl, UHTEH-
CUBHOCT U (pM3M0MI0TMYECKOM aKTUBHOCTU U YHUBEPCA/IbHbIA pacTBOPUTESb.

% AHWOHbI (HPO,*, CI°, HCO ~ 1 gp.) n kaTuonbl (K *, Na *, Ca?*, Mg®* n ap.) noagep-
>KMBaOT OTHOCUTENIbHOE NOCTOAHCTBO OCMOTWUYECKOrO JaB/eHNsI U XMMUYECKOro coCcTasa
BHYTPU U BHE K/IETKMN.

< BHYTPW >KMBOI KNEeTKM 60/bLLE KOHLIEHTpaums K * Mgz", a B Me>KKneTHuke — Na
“uncl.

% XMMWUYeCKMe 3N1eMeHTbl, BXOAALLME B COCTAaB K/eTOK NOAPasfeNAtoT Ha OpraHoreHsbl
(kmucnopog, sogopoa, as3oT), makpoanemeHThl (K, S, F, Na, Ca, Fe), MMkpoanemeHTbl (Zn, Cu,
I, Co, Mn), ynbTpamumkpoanemeHThl (Au, Hg, U).

% XKupbl 1 >KMponofobHble BeLecTBa B KNeTKaX — UCTOUYHUK 3HEPInn U NN TaTeNbHbIX
BELLLECTB, KOMMOHEHT 0B FOPMOHOB, BUTaMMHOB U K/1IETOYHbIX MeMOpaH.

“* Yrnesofbl B KneTkKax (MoHocaxapugpl ¢ 0bLeit popmynoin Cn,H,,0n 1 nonucaxapugpl ¢
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o6Lueri hopmynoit (CeH100s)n) — 3T0 CTPONTENLHBIA MaTepuan n UCTOUYHUK 3HEPT UK.

Bonpockl Ans camMonpoBepKu:

1. O uem CcBUAETENLCTBYET €4UHCTBO XMMUYECKOr0 COCTaBa 00beKTOB XKUBOW 1 HEXKUBOW
npupoabI?

2. KakoBa po/b BOAbl B KNeTKe?

3. HauTo guccoummpyloT conm B KneTKax? Kakosa Ux posb B KneTke?

4. CpaBH/TE cofep>KaHne pasHbIX aHWOHOB Y KaTWOHOB BHYTPW KNETKU U CHapy>Ku 0T
Hee.

5. Ha Kakue rpynnbl ensTcs HeopraHWyeckue BellecTBa Mo KONMYeCTBEHHOMY COCTaBy?
HasosuTe npuMepbl BELLECTB Ka>K 4o rpynnbl.

6. KakoBa po/b >K1POB B KNeTKe?

7. KakoBsa posib YrneBofoB B KNeTKe?

8 4. benku

MoBTOpPWN 1 3aNOMHWU:

% Benku — nonumepsl, MOHOMEPaMM KOTOPbIX ABNAKTCA aMUHOKMUCN0TLI. OHX 06na-
Aal0T aMOTepHbIMM CBOMCTBaMM, TaK KakK CoAep>KaT OAHOBPEMEHHO KapbOKCWU/bHYH rpyn-
ny COOH n amnHorpynny NHo.

% B cocTas 6e5koB BXogAT 20 BULOB aMUHOKUCIOT (9 U3 KOTOPbIX SABNAKTCA He3aMe-
HUMbIMK). OT YepefoBaHUA UX B MAKpPOMOJ/IeKyiax 3aBUCUT pa3Hoobpasne CTPOeHNS U (PYHK-
Linin 6enKoB.

+ Mo cnocoby ynakoBKW pasninyalT MepBUYHYI0, BTOPUYHYI0, TPETUYHYIO N YeTBep-
TUYHYIO CTPYKTYypy Oenkos. [lepBuyHas CTPYKTYypa npegonpefeneHa YHUKa/bHOCTbHO
cTpykTypbl AHK, 3anncaHa B BMAe reHeTUYeCKoro Koga. [pyrue cTpykTypbl 6e/ka npegorpe-
AeNeHbl NePBUYHON CTPYKTYPOM.

« Tpouecc HapyLleHWs NPUPOLHOI CTPYKTYpbI 6enKa HasblBaeTCs feHaTypauueid. Ec-
NN He HapyLlaeTcsa nepBuyHas CTPYKTYpa, TO AeHaTypauma obpaTuma U BO3MO>KHA peHa-
Typauus.

s Benku BbINONHAIT B KNeTKe (hYHKLUMIO CTPONTENbHOr0 MaTepnana, TPaHCNopTHYHO
N hepMeHTaTVBHYIO.

% Psp 6e/1K0B BbIMOMHACT CUTHASIbHYIO U ABUTATENbHY0 (YHKUNN.

¢ [Mpu pacienneHnn 6eKoB BblAeNAeTCA 3Heprns. Ha vy>kepofHble BellecTBa B KeT-
Ke BblpabaThbIBaOTCA 6eNKN-aHTUTENA, BbINMOMHAKLLME 3aLNTHY0 PYHKLMIO.

Bonpockl Ans camMonpoBepKu:
1. Y7o asnseTca MoHoMepamun 6enkoB? Kakumum cBoicTBaMu oHM 06nagatoT? Moyemy?
2. CKONbKO aMMHOKUCIOT 06Hapy>KeHo B 6enkax? Ha3oBuTe HeCKO/bKO He3aMeHUMbIX aMu-
HOKWCNOT.
Kakune CTpyKTYypbl 6enka BbIAensT v YeM OHU NPeLonpeaensoTcs?
UTo Takoe feHaTypauua? Kakoii oHa 6biBaeT? B Kakux cnyyasx?
Ha3oBuTe pyHKUMM GENKOB B KNETKe.
CKO/bKO 3HEpruv BbILENAeTCA NPu pacLlenneHnn Monekynbl 6enka?
Kakyto posib BbINONHAT aHTUTENa?

Nogakow

§ 5. HyK/1leMHOBbIe KNCNOTbI

nOBTOpl/I "N 3alOMHI.
% HyKnenmHoBble KNCMNOTbI CXOAHbI MO COCTAaBY Y BCEX OPraHM3MoB (0T BMPYCOB 40 MHO-
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FOKNeTOYHbIX). VIX MOHOMepamun SABNSKOTCA HYKNeOTUAbl, COCTOSLLME, B CBOK OYepelb, U3
a30TUCTOro OCHOBaHMA, NATMATOMHOrO Yr/ieBofa 1 ocTaTKa (POCHOPHON KACNOTbl.

% YIneBoj Ae30Kcmprb03a Cogep>KUT Ha O4UH aTOM KUCI0poSa MeHbLLE (M0 CPaBHEHWIO
C pn6030i1) U HYK/IEMHOBbLIE KUCNOTbI, COep>Kallue ero HasblBalTCA 4e30KCUPUBOHYKIENHO-
BbIMU (OAHK).

“ Ecnn B cocTas HYK/IEMHOBbIX KUCOT BXOAWUT Yr/esoj pnbo3a, TO UX HasblBaT pu-
6oHyknenHosbiMn (PHK). PHK 6biBatoT 3-x T1nos: nPHK, pPHK, TPHK.

% B HYKNemHoBbIX KMCNOTax BCTpevaeTCs N0 YeThbIpe BMAA a30 TUCTbIX OCHOBAHWUM.
Tpu 13 HMX ageHnH (A), ryaduH (M), umTo3uH (L) ognHakosbl ana monekyn AHK n PHK, a
4yeTBepThI — TUMKH (T) B Monekyne PHK 3ameHsieTcs ypaunnom (Y).

+« lMpasuna Yaprada: B monekyne AHK cymma A u I Bcerga pasHa cymme L, n T, co-
fep>kaHue A Bcerga pasHo cogep>kaHuio T, a cogep>kaHue [T Bcerga pasHo cogep>kaHuio L.

% AHK cocTOonT 13 ABYX Lienei HyKNeoTUL0B, ABNSIOLLMXCA KOMM/IeMeHTapHbIMU (T.e.
A OfiHOW Uenu Bcerga npoTumBoNeXXUT T B Apyroi, Kak I npoTueone>kuT L), 6narogapsa vyemy
3Ta Mofekyna cnocobHa camosocrnponssoanTbecsa. PHK komnnemeHTapHa JHK, HO ee uenb
KOMMIeMeHTapHa KakomMy-To ydyacTKy JHK 1 caMoBocnpon3BoAMTbCA He CrocobHa.

% AT® — HyKeoTua, B KOTOpPbIA BXOAAT: OCTATOK a30TUCTOro ocHoBaHus (A), ns-
TVaTOMHbIV caxap pnbo3a 1 Tpu ocTaTKa PocPopHO KNCNOTbl. OH UrpaeT rnaBHy Posib B
KNeTOYHbIX NpeBpaLleHnaX aHeprnm. OCHOBHOM CMHTE3 AT®D NPOMCXOANT B MUTODOHAPUSIX.

Bonpockl Ans camMonpoBepKu:

1. OxapakTepusyinTe COCTaB HYKNEMHOBbIX KUCNOT. Kakne CoeanHEHNA ABNSKOTCA UX MO-
HoMepamn?

2. CpasHuUTe yrnesonbl, BXo4sLLMe B COCTAaB pasHbIX HYKNEUHOBbLIX KACNOT.

3. HasosuTe TUNLI PHK.

4. OxapakTepusyliTe BUAbl a30TUCTbIX OCHOBaHWUIA, BXOAALLMX B COCTaB HYKNEMHOBbLIX KW-
CNnoT.

5. 3anuwuTe v oxapaKkTepusyinTe npasmna Yapradda.

6. OxapaKTepusyiiTe CTPOEHNE 1 OCHOBHbIe cBoicTBa AHK.

7. OxapaKTepusyinTe CTPOEHME N OCHOBHbIE CBOMCTBa AT®.

§ 6. CTpoeHMe KNeTKu

[MoBTOpPY 1 3aNOMHMN:

+« lNMnasmaTunyeckas membpaHa Ha 60 % cocTouUT 13 6enKoB 1 NoYTH Ha 40 % K3 Mnu-
[0B. XMMMNYECKNIA cOCTaB MeMbpaHbl KNeTOK XXUBOTHOIO U pacTeHUs NpakTUYecKn oguHa-
KOB.

% Mnasmanemma o6nafaeT MOMYNPOHULAEMOCTbI — CMOCOOHOCTbLI M30MpaTe/bHO
MPONYCKaTb B KNETKY U U3 Hee pasHble MOJIEKY/Ibl U NOHBI.

¢ OpraHougbl KNeTOK 3yKapuoT: f4po (C Xxpomocomamu), naasmasieMmma, MUTOXOHA-
pun, komnekc Fonba>ku, 3MC, pubocombl, MUKPOTPYOOUKN, IM30COMBI.

s Kpome TUMUYHbBIX OPraHoOMOoB 3yKapuUoT Y >XMBOW KIETKU UMETCA Tak>Ke LEeH-
TPUOAN N MUKPOGMOPUNGI, & y pacTeHUA NnacTuipl U NI0OTHAA KNeTOoYHas CTeHKa. Y Tex
N ApYrMx MOryT ObITb Xapak TepHble N0N0CT U — BAKYOSIN.

s CneyunanmsnpoBaHHble 06pa3oBaHNsA — XKIYTUKWU, PECHUYKN, BblAeNTe/bHble BaKyo/n
N Jpyrue, He HOCAT YHMBEPCA/IbHOTO XapaKTepa 1 Ha3bIBaO T CA OpraHeniamu.

% K gBymembpaHHbIM opraHovgam OTHOCAT: MUTOXOHAPUK, nnacTugsl n aapo. K oa-
HoMeM6paHHbIM — AT C, KoMMeke M0NbA>KK, IN30COMbI, MUKPOTE/bLa, BAKYO/IM PaCTUTE/b-
HbIX K€ TOK.

% K HemeM6paHHbIM KOMMOHEHTaM K/IeTOK OTHOCAT: LEeHTPUONU, MUKPOTPY6OUKM,
MUKPO(UIaMEHT bl, P6OCOMBI.
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Bonpockl Ans camMonpoBepKu:

1. KakoB XxMMU4ecKuii cocTas nnasmaneMmbi?

2. OxapakTepusynTe CTPOEHMe 1 Ba>KHelLLee CBOWCTBO NnasmaieMMbl.

3. lMepeuncnnTe (C KpaTKON XapaKTepPUCTUKON) OCHOBHblE OpPraHoMibl 3yKapuoTUYeCcKoin

4. CpaBHUTE CTPOEHNE KNeTOK XKUBOTHbIX N PACTEHUIA.

5. B yem pasHuua NOHATUI «opraHomaa» u «opradennax». MpuseguTe NpuMepbl TeX U Apy-
TUX.

6. MepeuncnnTe O4HO- N fBYMeMOPaHHbIe OpraHoMbl 3yKapuoTUYeCKON KNeTKU.

7. TMepeuncnmTe HeMemMbpaHHble KOMMNOHEHTbI KNeTKY.

8 7. KneTouHble 1 HEK/IETOYHbIE (DOPMbI XKN3HU

NoBTOpPKN 1 3aNOMHWU:

% KneTka — Mefbyaillas >Kveas efjMHuMLA opraHu3ma, rpaHuua ero genmmocTun. OHa
cnocobHa K caMOOGHOB/IEHMIO, CAaMOpPEryNSALLMM 1 CaMOBOCMPON3BELEHNIO.

“ Y KNeTOK NMpoKapnoT (Bce 6baKkTepun) reHeTUYeCcKass cucTema npeacTasieHa efuH-
CTBEHHOM KOMbLeBOM HUTbI0 AHK, cooTBETCTBYOLWEN NPUMUTUBHOM XPOMOCOME 3YKapuoT.
Anpa HeT. Y npokapuoT OTCYyTCTBYeT MUTO3, HET X/I0PONIacTOB, MUTOXOHAPUMN, KOM-
nnekca [Fonba>Ku, LeHTPUonen, passuToin CUCTEeMbl MeMOpPaH.

% Y MpokapuoT [JefeHne TO/IbKO aMMTO030M, UM MOTyT OblTb Mpucywm creyupunye-
CKu1e (hm3nonornyeckme npoweccol (mkcaumnss MoneKkynsipHoro asoTa v ap.), OHM He CNoCcobHbI K
COCYLLIECTBOBaHUIO C APYrMMU K/IET KamMu.

% Y aykapuoT (BCe NPOCTeNLLNe, YXMBOTHbIE N pacTeHUs, OAHOKNETOUYHbIE U MHOTO-
KNeTOo4YHble rpmbbl, BOAOPOC/M) XOPOLUO odhopMieHHOe AA4po, AgepHas AHK, 3akntoveHHasd B
XPOMOCOMbI, 06pa3yeT KOMMJIEKC C 6enkaMmmn — rMcTOHaMW.

% OyKapuoTUYeCKMe KNeTKN AeNsTCA B OCHOBHOM MUTO30M, Y HUX eCTb LEHTPUOSN,
nnacTugbl 1 MUTOXOHAPUKM ¢ cobcTBeHHOW AHK, a Tak>Ke psag Apyrnx opraHoMaoB, OTCYT-
CTBYIOLLMX Y NPOKapUoT.

¢ JyKapuoTbl CNOCOOHbI K COCYLLLECTBOBAHUIO C APYrMMU KneTKamMu U MoryT o6paso-
BblBATb TKaHMW.

¢ Bupycbl — HEKNEeTOYHbIE POPMbI, CMIOCOOHbIE K >KU3HW TO/IbKO BHYTPU >KNBOW K/ET -
K1 Un opraHuama. Bupycbl He MMeloT nosa, He pasMHOXKaloTCA [LefleHNEM U He pacTyT BHe
KNeTKM X035MHA, HE UMEIOT LUUTOMNAa3Mbl, KNeTOYHbIX OpraHonioB N cO6CTBEHHONO 0bMeHa
BELLLECTB.

Bonpockl Ans camMonpoBepKu:
[aiiTe onpefeneHve KneTKu.
KTo oTHOCUTCA K NpokapnoTam? [daiTe xapak TepUCTUKY KNeTOK NPOKapuoT.
Kak npoucxoanT feneHvie npokapuoT? MoryT im OHM 06pa3oBbiBaThb TKaHW?
KTo0 oTHOCUTCA K 3yKapuoTam?
OxapakTepu3yinTe 0CO6EHHOCTY CTPOEHUA U [eNleHNst KNeTOK 3yKapuoT .
CnocobHbl i1 3yKapuoThl K COCYLLECTBOBAHUIO C APYrMMy KneTkamu? Kakas cnoco6-
HOCTb 3yKapuoT pa3suTa B CBA3N C 3TUM?
7. OxapaKTepusyiiTe BUPYChI.

SoukrwdE
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OBMEH BEIIECTB U 9HEPTUH

§ 8. MNacTUUYECKWNIA U IHEPTETUYECKIMIA 0OMEH

MoBTOpPKN 1 3aNOMHWU:

% ABTOTPOMLI (3e/1€HbIE PACTEHMA U HEKOTOPbIE MUKPOOPraHM3mMbl) COCOOHbI CUHTe-
31poBaTb ChneunabHble BeLLleCTBa 13 HeopraHWYecKux, a reTepoTpodb! (Bce XKMBOTHbIE, Ye-
NoBeK, 60NbLUMHCTBO MUKPOOPTraHM3MOB 1 TPU6O0B) HY>KAAO T CH B Y>Ke rOTOBbIX OPraHNYecKnx
BeLLleCTBax.

% B pesynbTaTe ()OTOCMHTE3A 3HEPTMA CO/THEYHOIO CBeTa NnpeobpasyeTCs B 3HEPrui0
XMMUYecKux casseil. CyMMapHO npouecc PoTOoCUHT,E3a MOXKHO BbIpasuThb B (hopMy/e:

6CO, + 6H,0 ceeT CeH 1206 + 60,.

+» Pe3ynbTaTOM CBEeTOBON (hasbl (HOTOCUHTE3A SABNAeTCHA 0bpasoBaHue AT, Bbiaene-
HuWe Kucnopoga n BoccTaHosneHne HAA®P go HAL®D -H,. PesynbTaToM >Xe TEeMHOBOIN (hasbl
ABNSAETCHA BOCCTaHoBneHe monekyn CO, [0 OpraHUYeckuX CoefmHeHWin (YrneBogos, Geskos,
>KMPOB, OpPraHNYecKnX KUCIoT).

% YuacTok monekynbl AHK, cogep>kalumii MHopMaL Mo 0 NePBUYHON CTPYKTYpe Of-
HOro 6esika, HasblBaeTCA reHoM. Ka>kaast aMMHOKUC/IOTa KOANPYeTCSA OLHUM WM HECKOJTbKN-
MU TpunaeTamu. TpaHCKPUNUUS — NPOLLeCC CYNTbIBAHNUA MHOPMALMK 0 CTPYKTYpe 6enka ¢
reHa Ha MPHK, a TpaHcnauusa — npouecc cuHTe3a 6esika Ha pubocomMe Mo nporpaMmme 3T oM
NPHK.

% OHepreTnYecknin 06MeH B KNeTKe OCYLLeCTBAAeTCA B Tpu aTana. Nepsblid (nogro-
TOBUTE/bHbIA) NPOTEKaeT B NULLEBAPUTENBHOM TpaKTe, rae 6enKun, >XMpbl 1 YrieBobl pac-
nagatoTcs 40 CBOMX MOHOMEPOB, a 06pasytoLLancs npyu 3TOM 3HepPrnst pacxoayeTcs B BUJe Te-
nna.

¢ becKkuncnopogHblii (BTOPOK) aTan 3HepreTUYecKoro obmeHa NpoTekaeT B LMTOMNNas-
Me KNeTOoK (rnnkonus). Mpy 3TOM [oKo3a pacnagaeTcsa Ha [Be MOMeKy bl MOSIOYHOW KUC/o-
Thbl U NAET CNUPTOBOE 6po>KeHWe. B N060M cnyyae B pesynbTaTe 06pasyeTcs e MOJEKY-
Nbl ATO.

¢ KucnopogHblii (TpeTuin) aTan NpoTekaeT B MUTOXOHAPUAX, & MOIOYHAs KUCIoTa
npeTeprnesaeT M3MEHEHUA [0 YrNeKUcnoro rasa v sofpl. Mpun aTom obpasyeTcs ele 36 Mmone-
Kyn AT®, ngywmx Ha aHepre TUYecKmne Hy>k bl KNeTKMu.

Bonpockl Ans camMonpoBepKu:

1. KTO Takve aBTOTPOMbI 1 reTepoTPodibl M YeM OHU OTIMYAIOTCA APYr OT Apyra?

2. YTo npoucxognT B npouecce hoTocuHTe3a C aHeprueir ConHua? Kakoit chopmynoii
MO>KHO On1caTb CyMMapHOE ypaBHeHue rnpoLecca (PoTocuHTe3a?

3. YTo npoucxoauT B pasnuuHble pasbl POTOCUMHTE3A B KNeTKaX 3e/1eHbIX PaCTEeHNIA?

4. YT0 HasblBaloT reHom? Ae 3akoAmpoBaHa nocnefoBaTeNbHOCTb aMUHOKUCIOT B ben-
Ke? YUTo Takoe TpaHCKpuUNuua n TpaHcnauua? I'ae nporekawT 3TW Npouecchl?

5. CKOMbKO 3TanoB 3HEpreTU4eckoro obmeHa KneTKW cywecTByeT? OxapakTepusynTe
nepBbIn aTan.

6. [aiiTe xapakTepucTUKy BTOPOMY 3Tany 3Hepre TMYeCKOro obmeHa.

7. [aiiTe xapakTepucTUKy TpeTbeMy 3Tany SHepreTUYeCcKoro obmMeHa.
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BOCIIPOU3BEJJEHUE FHUBBIX CACTEM
8 9. Bocnpowu3sBeeHne K1eToK. XpoMOCOMbI. AMUTO3

|_|OBTOpI/I N 3aNnoOMHW.

+ Bocnpown3seseHve NPOABNSAETCA B CBONCTBE PA3SMHOXKEHWUS N IENEHNSA KNeTOK.

¢ [leneHune aykapnoTUYECKOIN KNIeTKM CBA3AHO C YABOEHNEM XPOMOCOM Afpa 1 fiefleHNneM
LUMTonnNasmebl.

«¢ ['eHbl XpOMOCOM MOTYyT aKTWBHO paboTaTb TO/bKO NpU packpyyeHHon HUTK AHK
(B OCHOBHOM, B NepuoA MHTepasbl), B 3T0 BPeMS XPOMOCOMbI He BUAHbI B 00bIYHbIV CBETOBOW
MUKPOCKON.

+ PaBHOMepHOMY pacnpefeneHn0 XpOMOCOM MO0 A0YEPHUM K€ TKaM Croco6CcTBYET MUX
cnvpanusauma Bo BpeMs MUTO03a. XPOMOCOMHbIA Habop Ka>Kaoro 6uonornyeckoro suga (ka-
pPUOTUMN) CTPOro NHANBULYAIEH.

% B nonosbIx KneTkax (rameTax) Habop XpOMOCOM ransiougHbIi, T.e. NOMOBUHHbIN MO
CPaBHEHMIO C XPOMOCOMHbLIM HabopOM COMaTUYECKUX (AUNMIONAHBIX) KNEeTOK, U3 KOTOpPbIX CO-
CTOAT TKaHW 1 opraHbl Tena.

% VjeHTWYHbIE MO CTPYKTYPE U OpraHu3auuy napHble XPOMOCOMbl COMAaTUYECKUX
KNeTOK HasblBalOT roOMOJIOrMYHbIMU. B Takmx napax XpoMocoM OfiHa — 0T L0BCcKasa (npuHece-
Ha B 3UroTYy CnepMaTO030MA0M), a Apyrast — MaTepuHcKas (cofep>kanach B ANLEKNETKE).

% AMUTO3 — MPAMOE [iefleHne KNeTOK, ObICTPOe Mo BPeMeHM 1 3KOHOMUYHOe Mo 3aTpa-
Tam 3Hepruu, npyu KOTOPOM KeTKa MPojo/»KaeT (PYHKUMOHMPOBAHNE B 0ObIYHOM peXKUME,
HO y>Ke He CnocobHa B Ja/ibHenLleM e ThCA MUTO30M.

Bonpockl Ans camonpoBepKu:

1. B 4eM nposBnseTCA CBONCTBO OPraHM3MoB Mo BOCMPOM3BeAeHM0 cebe NOA0OHbIX?

2. C yeM cBsA3aHO [eNneHne ayKapnoTUYeCKon KNeTKn?

3. B Kakom nepuog >Kn3Hu KneTK1 60/bLIMHCTBO reHOB XPOMOCOM MOXKeT paboTaTb Hau-
6onee akTMBHO? NMoyemy?

4. Y70 Takoe kKapmoTun? Yemy cnocobCcTByeT cnnpanmnsalms XpoOMoCcoM B MUT03e?

5. KakoB XpOMOCOMHbI1 HA6op raMeT 1 3UroThbl?

6. Kakue xpomMocoMbl Ha3bIBatOT FOMONOTUYHLIMA?

7. OxapakTepusynTe aMuTO3.

8 10. MunT03 1 Meno3. becrnosioe 1 NosI0Boe PasMHOXKEHWE

MoBTOpPKN 1 3aNOMHW:

% MuUTO03 — OCHOBHO CMOCO6 AeNeHNs 3yKapuOTHbIX KNeTOK, NpY KOTOPOM MPOMUCXO0-
ANT paBHOMEPHOE pacrnpejeneHre XpOMOCOM N LU TOoMNNasMbl MeXKAy LOYEPHUMU KNIET KaMu.

%+ Bbuonornyeckoe 3HayeHMe MMTO3a COCTOMT B CTPOrOM pacnpefeneHMn XpPoOMOCOM
Me>KAy A0YEPHUMW (reHeTUYECKM PaBHOLEHHbIMW) KeTKaMu, YTOo obecneynmBaeT MpeemMcT-
BEHHOCTb B Py KNETOYHbIX MOKOMEHWNA.

s B nepuog me>kay feneHnaAMn KneTok (MHTepdasa) NpoucxoamT bmocmHTe3 Geska,
camoyasoeHue mosnekynbl AHK (06pasytoTcsa gByxpoMaTUAHbIE XPOMOCOMbI).

< MunTO3 BK/IKOYaeT 4YeTbIpe hasbl: npodasa, MmeTadasa, aHaasa U Tenodasa. B3a-
MMHO MPOTMBOMOJIOXKHLIMU M0 XapakTepy MpoLeccoB SABNATCA npodasa (cnupanmsauns
XPOMOCOM, pacTBOPeHME ALPbILLIEK W A4epHOM 060/104KM) U Tenogdasa (packpyymsaHme Xpomo-
coM, hOpMUpOBaHME SAPbLILLIEK U SAEPHO 06004KN).

% B MeTagase XpomMoCoMbl pacroniaraloTcs Ha 3KBaTOope, OMOCUHTe3 CHUXKeH Ha 1/3, a
KneTKa Hambonee nofep>KeHa HebnaronpuaTHLIM BO34eCTBUSAM. B aHatase XpOMOCOMbI
pacxoAaTCcs K rnosirocam.
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% TlonoBoe pasmMHO>KeHVe CO3L4aeT YCNoBUS ANS NepeKOMOMHaUMM HacnefcTBEHHbIX
NMPU3HaKOB 0601X PoAnTEeNei.

% Mein03 ngeT B ABa 3Tana, B Ka>KA0M 13 KOTOpbIX NOBTOpseTCcs Habop a3 MMTOo3a.
B npochaze melio3a NPOMCXoANT COeAMHEHNE FTOMOOTMYHbIX XPOMOCOM (KOHbtoraums) u 06meH
NX yyacTKamun (KPOCCMHIoBep) — 3T O MOBbILLAET CTeneHb reHeTUYECKON U3MEHUMBOCTU re-
HOTMNOB. B pesynbTaTe Melio3a NPOUCXOANT YMEHbLLEHME YMCIa XPOMOCOM (13 AWUMIONAHON
KNeTKM 06pasyeTcs YeTbipe raniongHbix).

Bonpochkl 4ns caMmonpoBepKu:

1. [lainTe onpeaeneHve M1 TO3a.

2. OxapakTepusyiiTe 6UONOrMYecKoe 3HaveHe MUTO3a.

3. OxapakTepusyiiTe CObbITUSA, NPOUCXOASALLME B MHTEPDA3HON KNeTKe.

4. CKOMbKO ha3 y MmT03a? Kakue 13 HUX MPOTWBOMOMIOXKHLI MO MPOTEKAaLWMM MpoLec-
cam? Y10 NponcxoauT B KNeTKe B Ka>KA0M U3 3TUX has?

5. OxapakTepusyiiTe KNeTOuYHble NpoLecchbl B MeTadase n aHaase MUTO3a?

6. B yem 3aKknioyaeTCa 3Ha4eHne NonoBOro PasMHOXKEHNA?

7. OxapakTepusyiiTe 6UONOrMYecKoe 3HaveHre 1 0CO6eHHOCT M Melio3a.

AHAABUNYAJIBHOE PASBUTHUE
(OHTOT'EHE3)

§ 11. OHTOreHe3 XXMBOTHbIX WU pacTeHUN

[MoBTOpPY 1 3aNOMHMN:

s OHTOreHe3s — NHAMBMAYaIbHOE Pa3BUT e OPraHM3MOB.

¢ Mporpamma fanbHelnLero passuTma opraHmMaMa 13 HavaslbHOW KNeTKW npegonpese-
NeHa reHe TUYECKUM KOZLOM.

% BbnacTyna - wapoobpasHoe COCTOAHNE 3apo/blLLia C NONOCT b0 BHY TPW.

% [acTpyna — ABYXCNOMHbIA MELLIOK: ee Hapy>KHbIli CNOWN — 3KT0AepMa, a BHY TPEHHUIA —
HTOLEpPMA.

% TpeTwuin (NPOME>XKYTOUHbINA) 3apOAbILLIEBLIA NMCTOK — Me3ogepma. M3 me3ofepmbl 06-
pasyloTCcs MycKynaTypa 1 CKefeT, KPOBEHOCHas, BbIAeNNTeNbHasA 1 MoioBas CUCTEMbI.

% MocTamMOpNOHaNbHOE pPas3BUTME MOXKET ObiTb NMPAMbIM (Mayku, NMUSBKK, 60/MbLLINH-
CTBO MO3BOHOYHBLIX U T.4.) U HENPAMbIM (KULLIEYHOMOOCTHbIE, pakoobpasHble, HEKOTOpble
0T pALbl HACEKOMbIX, 38MHOBOAHbIE U T.14.).

¢ B OHTOreHese y pacTeHuWlA NpoucxoanT 4YepegoBaHue 6ecnonoro (cnopouT, passu-
BaeTCHA U3 3UroThl) M MOMOBOrO (raMeTogu T, passBmMBaeTCs U3 NpopacTaroLein crnopbl) NOKo-
NEHWNA.

Bonpochkl Ans camornpoBepKu:

1. Y70 Ha3blBaeTCA OHTOreHe3oM?

2. Yem npegonpefeneHa nporpaMMa AaibHENLIero pasBuTus opraHuMama W3 HavasbHOi
KNeTKKn?

3. YTo Takoe 6nacTyna?
UTo Takoe racTpyna? Yem oHa obpasosaHa?
OxapakTepusyliiTe Me3oaepmy. UTo 13 Hee 06pasyeTcs y NO3BOHOYHbIX?
MpuBeanTe NpMMepbl pasHbIX BapMaHTOB NOCTIMOPUOHANBHOTO PasBUTUA XKUBOTHbIX.
OxapakTepusyliTe 0CO6EHHOCTMW OHTOreHe3a pacTEeHWIA.

No ok
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3AROHOMEPHOCTHA HACJIEACTBEHHOCTU U USMEHYABOCTH

§ 12. . MeHfeNb — OCHOBOIMO/IOXXHUK FreHeTUKW. [NepBbIit 3aKOH MeH-
nens

|_|OBTOpI/I n 3alOMHI:

s leHeTwuKa — Hayka, M3yyaroLas 3aKoHbl HacneACTBEHHOCTU U M3MEHUMBOCTM opra-
HM3MOB. Ee 0CHOBOMNONOXKHUK — . MeHpensb.

¢ Mo Y. OapBrHy, HacneACTBEHHOCTb — CBOMCTBO OpPraHW3MOB MepefaBaTb CBOU MNpu-
3HaKM NocneaytoLwmM NOKoeHNSIM, a USMEHYMBOCT b — X CBOMCTBO NPUobpeTaTb HOBbIE NPU-
3HaKM B MpoLecce OHTOoreHesa.

+¢+ COBOKYMHOCTb reHOB, KOTOPYI0 OpraHn3M NnonyyaeT OT POAUTENeid, COCTaBNSAET ero
reHOT WM, a COBOKYNMHOCTb BHELLHUX M BHY T PEHHNX NPU3HAKOB — 3T 0 (DeHOTUM.

< . MeHgenb NpUMeHWUN rMbpua0NornYecknii MeTOog UCCefoBaHUS (CKpeLmBaHmne pas-
NNYaOLLIMXCS MO ONpefeneHHbIM Npu3Hakam poanTeNbCKUX opm), npocnegnn nosiBeHne U3y-
4aeMbIX MPU3HAKOB B PALY MOKOMNEHNI 1 BEN UX TOYHbIA KONNYECTBEHHbIN YYeT.

« OhpeKTMBHOCTL paboT . MeHgena Obina npegonpegeneHa YeTKOCTbLIO MeTOA0B
nccnefoBaHWii: OH aHaIM3MPOBasT HECKO/IbKO KOHTPaCcTHbIX MPU3HAKOB (a He BeCb MX Habop),
n3yyasn xapakTep HacneoBaHMsA BbIGpaHHbIX MPU3HAKOB B pPsfie MOKOSIEHWIA, BEN UX KOIMYECT -
BEHHbII y4eT, BblOpan reHe TUYECKN yaauHbli 06beKT (ropox).

 CKpewmBaHme poanTenbCKMx (Popm, HacneaCcTBEHHO pasNYatoLLMXCS NULLb NO OA-
HOI Nape NPU3HaKoB, Ha3blBaeTCA MOHOTMOPUAHBIM.

% Y rmbpnaos nepBoro noKoneHnst Npu3Hak OfHOro PoAUTENs NnoaasnseTCcs, a NpusHak
APYroro NposiBNSETCA — 3Ta 3aKOHOMEPHOCTb HOCUT Ha3BaHWe MepBoro 3akoHa MeHgens.

Bonpochk! 4ns camornpoBepKu:

UT0 n3yyaeT reHeTuka? Koro cuuTaloT OCHOBATENEM 3TON HAyKn?

YTo Takoe HacneACc TBEHHOCTb U U3MEHUMBOCTb No Y. [JapeuHy?

YTo Takoe reHoTun? ®eHoTmn?

B uem cywHOCTb rMbpUA0N0rMYecKoro MeToza, NpuMeHeHHoro I'. MeHgenem?
Uem 6bina npegonpeaeneHa agek TUBHOCTb paboT I'. MeHaens?

Kakoe ckpeLlvBaHue Ha3blBalOT MOHOTMOPUAHBIM?

B uem cyuwHoCTb nepsoro 3akoHa . MeHgena?

NogakowhE

§ 13. [lpyrue reHeTU4eCKMe 3aKOHOMEPHOCTU

|_|OBTOpI/I N 3alOMHW:

¢ PacwensieHne no goeHOTUNY BO BTOPOM rMOPULHOM MOKOSIEHUN B COOTHOLEHUN 3:1
Ha3blBalOT BTOPbIM 3aKOHOM MeHzens (3aKOHOM pacLLEeneHuns).

s [eTepo3nroTHbLIMU Ha3bIBAKT OpraHn3Mbl, UMetoLLMe [Ba pasHbiX annens (Aa), a ro-
MO3UTOTHbIMM — 04MHaKoBble annienu (Mo AA, nnmbo aa).

¢ [eHbl — 3T0 MaTepuanbHble YacTuubl AHK, pacnono>keHHble B XpoMocomax. PasHble
reHbl U3 aefibHbIX Map OnpefenatT MPOsiB/IeHNe KOHTPACTHbIX (DEHOTUMUYECKMX MPU3HA-
KOB.

¢ [eHbl B rameTax y rubpuaHbIX 0cobeit He TMOpUAHbI, @ YACT bl — 3T a 3aKOHOMEPHOC T b
Ha3blBae T CA NPaBuIOM YACTOTbI raMeT.

s [Npyn Npome>KyTOYHOM Hac/nefoBaHUN NPOABNSAETCA HernonHoe LJOMUHUPOBaHWE U CO-
OTHOLLUEHNe TeHOTUMNOB U (PEHOTMNOB BO BTOPOM MMOPUAHOM MOKOMIEHUW MOTHOCTLIO COBMa-
paeT (1:2:1).

s Mpwn gurnébpugHom (TPUrMBPUAHOM M T.4.) CKPELLMBAHMUM Y TMOPULOB KaXkaaa napa
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NPWU3HAKOB Hac/efyeT s He3aBUCMMO OT APYrnX U faeT C HUMW pasHble COYeTaHUsA (3aKOH He-
3aBUCMMOr0 HacnefoBaHns, TPeTWin 3aKoH MeHgens).

¢ [py aHaIM3MpyoLLLEM CKpPeLLBaHUM OpraHnu3M C HeM3BeCTHOW Napoi asnefbHbIX re-
HOB, HO MMEKLLMX JOMUHAHTHbIN BapuaHT MNpu3HaKa, CKpeLnBaoT € OpraHM3MOM, HEeCyLLM
PeLLeCCMBHbIN BapuaHT 3TOro npusHaka (aa).

Bonpochk! Ans caMmornpoBepKu:

1. CdhopmynmpyinTe cywHOCTb BTOPOro 3akoHa MeHpens.

2. Kakuve opraHu3mMbl Ha3blBalOT reTepo3MroTHLIMU, a Kakme roMo3uroTHbIMU?

3. 4UT0 Takoe reH? Kakue reHbl onpefenstoT NposiBAeHNe KOHTPACTHbIX (DEHOTUMNYECKUX
MPW3HaKoB?

4. ChopmynupyinTe CyLHOCTb npasuna YACTOTbI raMeT.

5. KakoB xapakTep HacnefoBaHus 1 pacLLenieHns NpM3Hakos BO BTOPOM IMOpPUAHOM MOKO-
NEHVN NpY HENO/IHOM LOMUHUPOBaHUN?

6. CdhopmynmpyiiTe CyLLHOCTb TPETbLEro 3akoHa MeHgens.

7. KakoB xapaKTep CKpeLiyBaHus 1 Clyyaes pacllenieHns npu aHannsvpyrowem cKpeLLmsa-
HUN?

8§ 14. Xpomocombl 1 non. CuensieHHoe HacnefoBaHue. B3anmoaencT-
BWE N MHOXXECTBEHHOE [eMCTBME reHOB. LiMTonasmaTmnyeckas HacneacT-
BEHHOCTb

|_|OBTOpI/I " 3alOMHI.

¢+ Mon — coBOKYNHOCTb MOP(OU3NONOTMYECKUX NPU3HAKOB opraHn3mMa. Camubl U cam-
K1 pa3nyarnTcsa No XpPOMOCOMHOMY Habopy: y YenoBeka U MIEKONUTalOLWMX reTeporaMeTeH
MY>KCKOM 1o, a'y 6abouek, NTULL U NPECMbIKAKLLMXCH — XKEHCKUIA.

% TpeTwuii 3aKOH MeHfens HenpMMEHMM K reHam, HaxoAsLMMCS B OAHON XPOMOCOME.
PacnipegeneHvne B NOTOMCTBE Heasl1e/lbHbIX TEeHOB, fIeXKaLlMX B OfHOM XPOMOCOME, Ha3blBalT
3aKOHOMEPHOCTSIMU CLEMNJIEHHOro Hac/ef0BaHNUS.

¢ ECnn reHbl HAXOAATCA B O4HOM XPOMOCOME, TO OHU 06pa3ytoT rpynmny CUensieHns u, B
OCHOBHOM, HacnegytoTcsi BMecTe. CUeneHHbIe TeHbl, JIOKa/IM30BaHHbIE B O4HON XPOMOCOME,
HacneflytoTCA BMeCTe 1 He 06Hapy>KMBalOT He3aBUCUMOro pacrpegeneHns (3aKoH CLenseHHo-
ro HacnegosaHus, T. MopraH, 1911 r.).

« Korga pa3snTue npysHaka 3aBUCUT 0T Ha/IMUuMS HECKOMIbKMX FeHOB (cepast oKpacka y
rPbI3yHOB 1 T.[.), Hab4ae T CA NPOsiB/IEHME B3aMOLENCTBUS reHOB.

% B3ammopgeincTBMe reHoB MposIBNSETCA B BMAE KOMMIEMEHTApPHOCTU (B3aMMOAENCT -
B/E [ABYX LOMWHAHTHbIX U reTepo3nUrOTHbIX TeHOB, NPUBOASALLEE K MOSIB/IEHWIO HOBOIO Mpu-
3HaKa), anucTasa (reH 04HOIM annenbHOM Napbl NoAaBNseT AeCTBUe APYroi napbl) U noimme-
pun (NposiBNeHVe Npr3HaKa 3a cyeT OLHOBPEMEHHOTO eACTBUSA OAHOTUMHbLIX FEHOB).

¢ Mpn MHO>KECTBEHHOM AEACTBWM FEHOB OfWH leH BAMSET Ha pPasBUTUE HECKOMbKNX
NPU3HaKOB (3a4aTO4YHble KPbIfbs BeAY T K CHUXKEHWUIO NI0J0BUTOCTU Y Ap030husbl N T.4.).

% UnTonnasmaTwnyeckas HacneACTBEHHOCTb Hanbonee passmTa y pacTeHU 1 cBA3a-
Ha C HacnefoBaHMEM MPU3HAKOB B OCHOBHOM MO MaTEepPUHCKOW NMHWUW, T.K. B AWLEKIeTKax
60/bLUE UMUTOMNNa3Mbl.

Bonpockl Ans camMonpoBepKu:

1. YTo Takoe non? [na Kakmx OpraHM3MoB XxapakTepHa My>KCKas reTeporamMeTHOCTb, a
[N19 KaKUX — XKeHcKas?

2. OxapakTepusyinTe CyLWHOCTb CLENIEHHOro Hacnea0BaHms NPU3HaKoB.

3. [aiiTe xapakTepuCTUKY 3aKOHY CLENIeHHOro HacnefosaHus. KTo u korga ero cpopmy-
nmposan?
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Korpga nposenseTcs B3auMojencTBume reHoB?

B BMae yero nposiBNseTCs B3aMOAENCTBME FeHOB?

B uem 3akno4aeTCcAa MHOXKECTBEHHOE [IeACTBME FeHOB?

. OxapakTepusyiiTe UMTONNA3MaTUYECKYH0 HACNeACTBEHHOCTb. Y >KMBOTHbIX WK pac-
TeHWn oHa pa3BnTa 6o/bLue?

No gk

§ 15. eHeTMKa 4YenoBeka

|_|OBTOpI/I " 3alOMHI:

% Ka>Kfplii opraHn3m reHeTUYeCKN HemoBTOPMM. Y Ye/loBeKa M3yUeH XapakTep Hacne-
poBaHmsa 6onee 2000 npusHakoB. Cebllle 5 % AeTell poXKAATCA C HACNeACTBEHHbIMU Hapy-
LLUEHVAMM.

¢ K 4enoBeKy HernmpvMeHUMbl MeTO/bl 3KCMEPUMEH T &/IbHOW reHe TUKK, a UCNO/b3yTCA
YETbIPe OCHOBHbIX CreunpuIecknx MeToga — reHealormyeckunii, 6/IM3HeL0BbIN, LMTOreHeT -
YECKWNIA N BUOXUMUYECKUIA.

¢ [eHeasloOrMyecKnin MeTO4 NPUMEHUM A1 aHa/IM3a U U3yYeHUs POLOC/OBHOW Ntofel 3a
BO3MO>KHO 60/1bLLEe YMC/0 MOKONEHMIA Ny TEM COCTaB/IeHUS reHeaslorMyeckoro apesa unm Taob-
NNLBI NPELKOB.

¢ B/IM3HEL0BbIN MeTOA COCTOUT B U3yYeHUW PasBUTUS NPU3HAKOB Y GN3HELOB C Lie-
NbtO BbISICHEHWS PONN CPeAbl B PasBUT UM (DU3NYECKMX U NMCUXUYECKMX CBOMCTB YenoBeKa.

% LlMTOoreHeTUYECKNn MeTOh NPMMEHUM B aHa/n3e MyTaluii, Bbi3bIBAIOLWMX Hacnea-
CTBEHHbIe 3a60/1eBaHMA (U3MEHEHWE YMCAIa, CTPYKTYPbl XPOMOCOM U T.4.).

% BUOXMMMYECKNIA MeTO[ NEXXUT B OCHOBE BbISIBNIEHMSA HapyLLEHWUI A HOPMasibHOro Xoda
00MeHa BeLLeCTB, 00YC/IOB/IEHHbIX TEHHbIMU MYy T alMAaAMMU.

% Hawnbonee yacTbIM HacneACTBEHHbIM 3a60/1eBaHNEM ABNsSieTCSA 60ne3Hb [ayHa. C re-
HETUYECKON TOYKMN 3PEHUSA HE PEKOMEHAYIOTCA 6pakn medKay 6/M3KMMK POACTBEHHUKAMW U
Me>Ky HOCUTeNAMN HacneACTBEHHbIX 60/1e3HeN.

Bonpock! 4ns camonpoBepKu:

1. B 4em 3aKn04aeTCs reHeTUYeckas YHUKalbHOCTb YenoBeka? Kakol npoueHT feTein
POXKAAeTCA C reHeTUYECKUMU HapyLleHuaMn? YTo HeobxoauMO MpeanpuHATb, 4TO0Obl ero
YMEHbLUNTL?

2. Kakvie MeTofpbl reHe TUYECKNX UCCNeA0BaHN NPUMEHUMbI, & KaKNe HET M0 OTHOLLUEHWIO K
yenoBeky?

3. OxapakTepusyiiTe CyLLHOCTb reHeanornyeckoro MeToAa, NPUMeHAEMOro B reHe TUKe Ye-
NoBeka.

4. OxapaKTepusyinTe CyLHOCTb 6IM3HELOBOr0 MeTOAa, NPUMEHAEMOrO B FeHeTUKE Yeso-
BEKa.

5. OxapakTepusyiiTe CyLLHOCTb LUTOreHeTUYECKOro MeToAa, NPUMEHSEMONO B TeHeTUKE
yesnoBsekKa.

6. OxapakTepusyiiTe CyLLHOCTb BGMOXMMUYECKOTO MeTOAA, NMPUMEHAEMOIO B reHeTUKe Ye-
NoBeKa.

7. C MeAuKo-TeHe TUYECKOW TOYKM 3peHus Bpakum mexkay 6au3KuMK POACTBEHHUKaMK 3a-
npeLLeHbl. Kak Bbl lymaeTe, noyeMy? Me>kay KeM 1 KeM eLLe 3arnpeLLeHbl 6paku n noyemy?

§ 16. 13MeHUYNBOCTb U ee (hopMbl
[MoBTOpPWN 1 3aNOMHW:

“ Mogudmkaumm — 3T0o HeHacnegyeMble N3MeHeHUs (heHOTUNa, 00YCNOB/IEHHbIE BO3AEN-
CTBWEM OMpeAeneHHbIX (DaKTOPOB CPeAbl UM 06pasa XKN3HU.
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% [eHeTU4yeckne npeponpeaeneHHble npegensl MyTauMOHHOW M3MEHYMBOCTU HasblBa-
0T HOPMOW peakuun. MyTaumm — Ka4eCTBEHHbIe BHE3AMHO MOSBASAOLLMECH U3MEHEHUS, Nepe-
faBaemMble B psife NMOKOSEHUIA.

“ HeonpegeneHHasa (MHAMBUAYabHAsA) hopma M3MEHUMBOCT U, Mo Y. [JapBuHy, ABNSeT-
CS OCHOBHbIM UCT OYHUKOM UCXOAHOr0 MaTepunana 4ns eCTecTBEHHOro oToopa.

% MyTaunoHHass M3MEHYMBOCTbH B 3aBMCMMOCTM OT XapakTepa MyTauuii MO>KeT
ObITb FEHHOWN, XPOMOCOMHOW M FeHOMHOA.

% KOMOMHMpOBaHHAsA M3MEHYMBOCTb 3aK/OUaeTCs B NOSBNEHNM B Ka>KAOM MOKONEHMN
0T OJHOI POAMTEeNbCKOM Napbl TaKoro NOTOMCTBA, Y KOTOPOro rnosiBNsaTCA HOBbIE NPU3Ha-
KN MO CPaBHEHWMIO C POANT ENSMN.

% V13MeHUMBOCTb — Ba>KHbIN 3BOMIOLMOHHDLIA (haKTop, obecneymBatoLmMii NpUcnoco6-
NEHHOCTb OPraHM3MOB K MEHSIHOLLMMCS YC/TOBUSIM CPefbl.

s H.W. Basnnos cchopmynnposas 3aKOH roOMOIOTMYECKUX PALOB: «Buibl U pofbl, reHe-
TUYECKN 6/IM3KME, XapaKTepU3ylTCA CXOAHbIMU pAjaMn HacNeACTBEHHOW U3MEHUMBOCTMU C
Takoli NPaBW/IbHOCTbIO, YTO, 3HaA psAg hopM B Npejenax 04HOro BuAa, MO>XKHO NpeasuaeTb
Haxo>KfeHne napasinenbHbIX (OpM Y ApYrux BUAOB U POLOB.

Bonpockl Ans camMonpoBepKu:

1. Y7o Takoe mogudukaumumn?

2. YTo0 Takoe Hopma peakumun? YTo HasblBatoT My Tauuein?

3. Kakas hopma n3ameHumsocTH, No Y. [apsuHy, SBNSETCA OCHOBHbIM MCTOYHUKOM UCXO[-
HOro MaTepvana [/ eCTeCTBEHHOro oT6bopa?

4. Kakumy MOryT ObITb MyTauun B 3aBUCKMOCTY OT XapakTepa MyTauWOHHbIX U3MeHe-
HWUIA B KNETKe?

5. B uyem 3aknoyaeTCs KOMOMHATVBHAA U3MEHUYNBOCTb?

6. KakoBo 3HayeHue 13MeHUYMBOCTM B 3BO/HOLMOHHOM npoLiecce?

7. [aiTe onpefeneHne 3akoHa roMOMOrMYecKUX psaoB, copmynmposaHHoro H.W. Basuno-
BbIM.

§ 17. CeneKums pacTeHWN, XXMBOTHbIX N MMKPOOPraHM3MOB

|_|OBTOp|/I N 3alOMHU:

¢ Cenekums — Hayka 0 MeTOogax Co3LaH1s HOBbIX U Y/yYLLIEHWNS CYLLeCTBYHOLLMX COPTOB
Ky/bTYPHbIX pacTeHui, NOPo4 AOMALLHUX YXUBOTHbIX M LUITaMMOB MUKPOOPraHW3MOB, WC-
Mosib3yeMbIX Ye/I0BEKOM. Ee OCHOBHbIe MeTOfbl — rnbpuamnsauus, 0T6op 1 reTeposuc.

s népugmsayms (CKpeLmBaHme reHeTUYECKN Pa3HOPOAHbLIX OPraHn3mMoB) MOXKET OblTb
6/11M3KOPOLCTBEHHON (MHOPUAMHT) U HEPOLCTBEHHON (ay TOPUANHT).

% OT60p (coxpaHeHMe AN pa3BeAeHUsI Ye/IOBEKOM OpraHM3MOB C >KenaemMbiMU NpU3Ha-
Kamu) 6bIBaeT MaccoBbIM Y UHAVBUAYA/IbHbBIM.

% [eTeposnc — ABNEHNE «TMOPUAHON CUNbI», 06ECNEUNBAIOLLIEE YBETUYEHME YKU3HECTO-
CO6HOCTMW, POCcTa, Macchbl rTMOPUAHOrO opraHn3ma 1 NocTeNeHHO 3aTyxatoLee Npy CKpeLLyBa-
HUW TMOPNLOB MNEPBOrO M NOCNEAYHOLLUMNX MOKONEHUIA MeXK Y CO60iA.

% TMonunnonamsa — yBennyeHne yncna Habopos XpOMOCOM B KeTKax OpraHu3ma, KpaT-
HOe ranongHomy.

% B cenekumm >XMBOTHBIX He MPUMEHSIOTCA MacCoBblii 0T60pP, 3KCNEPUMEHT aslbHOe
nosly4YeHne NoanMNIOVAOB, a B CeNeKLUMM pacTeHNn — MeTOAbl UCTbITaHNA MPON3BOANTeNeR NO
NOTOMCTBY.

¢ BUOTEXHONOIrNS — NCMO/b30BAHME YKMBbIX OPraHM3MoB 1 6MONOrMYeCKUX MPOLECCoB B
NPOM3BOACTBe. MeHHast MH>KEHepUs — Hayka, co3jaroLLast HoBble KOMOMHALMN FTEHOB B MOJEKy e
AHK, pa3paboTKn KOTOpoi NPUMEHSATCS B (hapMaLeBTUYeCKOM NPOMbILLAEHHOCT U A1 No-
NyYeHUs NeKapCcTBEeHHbIX MpenapaTos 1 T.4.
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Bonpockl Ans camMonpoBepKu:
YTO0 Takoe cenekums 1 KakoBbl ee OCHOBHblE METO/bI?
UT0 Takoe rubpuamsaums 1 Kako oHa MOXKeT ObITb?
[anTe onpeseneHvie N Ha30BMTEe BUAbI 0T6OpA.
YT0 Ha3blBaeTCA reTepo3ncom?
YT0 HasblBaeTCA NONUNIONANEN?
MepeuncnnTe MeTOAbI Cenekumn, obLiye n cneuuduyHble 4ns BbIBEAEHWUA HOBbIX MOPOS,
>KMBOTHbIX M COPTOB PacTEeHWIA.
7. OxapakTepusyinTe GUOTEXHONOTMIO U FEHHYHO VHXKEHEPWIO.

SouhkwdE

IBOJIIOLIAOHHOE YYEHUE. BOSHUKHOBEHUE #KU3HU HA 3EMJIE
8§ 18. NpeactaBneHns 06 3BOOLINK OPraHNYECKoOro Mmpa

|_|OBTOp|/I N 3alOMHU:

¢ K. JInHHei BBeN B HayKy [BOMHbIE NaTUHCKNE Ha3BaHUA OpraHNU3MOB, OfHAKO, B BUO-
BOM MHOroo6pasuv opraH1M3MoB 1 yCTPOCTBE MPMPOAbI yeMaT puBasl «NpeMyApocTb TBOpLa».

s XK.B. JTamapk KpUTUKOBa/ UAEH O HEM3MEHHOCTW U NMOCTOSHCTBE BUAOB, CUATAI
YTO BbICLLME (DOPMbI HKU3HW NMPOU3OLLIA OT HU3LLIMX, & 3BONIIOLMSA 3TO ANNTEeNbHbIA NpoLecc.
Ho OH oWn60YHO cUMTas, YTO Y OPraHM3MOoB eCTb BHY TPEHHEee CTPeM/IEHME K COBEPLLEHCTBY,
a BO3HWKAT, HaCNefyrTCA U NPOABNATCA TO0/bKO NOME3HbIE MPU3HAKN.

< Y. [apsvH packpbl ABU>KYLLME CWUJIbI 3BOSTOLNK, MPEAMNON0XKINA POACTBO BbIMEPLLNX
1 COBPEMEHHBIX OpraH1M3MoB, CO34as Lie/IoCTHOE 3BOTOLMOHHOE YYeHMe.

¢ Mo JapsuHy, 6opbba 3a CcyLLecTBOBaHWE U eCTECTBEHHbI 0T60p HA OCHOBE Hacrnesl-
CTBEHHOM M3MEHUMBOCTM ABNSAKTCHA OCHOBHLIMW ABMKYLLUMMW CUMIaMU 3BOOLMU OpraHuye-
CKOro mupa.

% BuA — COBOKYMHOCTb 0C06eil, obnafjaromx HacnefyeMbiM CXOACTBOM MOpgo-
(OU31ONOrMYECKMX U 3KONOTNYECKUX MPU3HAKOB, CBOOOAHO CKPELLMBAIOLLMXCA U LalOLLMX MNJ10-
[0BMTOE NOTOMCTBO, 3aH/MAaOLLMX B NPUPOLE ONpefeneHHbIn apean v CyLLeCTBYHOLLMX B M0-
NynAauunsx.

« TMonynauusi — COBOKYMHOCTb 0CO6€l AaHHOT0 BUAQ, 3aHNUMAIOLLMX ONpeseNieHHbIR yya-
CTOK TeppuTOpuUN BHYTPU apeana BuAa, CBOOOAHO CKPELLMBAIOLLMXCA MeXKAY Coboh W yac-
TUWYHO UM MONHOCT b0 U30/IMPOBAHHBIX 0T APYrvX Nonynaumia.

“ KpruTepun Buga (Mopdonornyeckunia, reHeTUYeCKUii, (n3M0N0rMyecknin, brnoxmmmye-
CKWW, reorpauyecknii N 3KOJIOTUYECKUI) — 3TO ero KayeCTBEHHble 0COGEHHOCTMW, KOTOpbIE
HY>XHO Y4 TbIBATb B COBOKYMHOCTW.

Bonpochk! Ans caMmornpoBepKu:

OxapakTepusyiiTe BKnag B passuTue oruonorum v B3rnagpl K. JInHHes.
OxapakTepusyliTe BKnag B passuTue 6uonorum v s3rnagsl XK.b. Jlamapka.
OxapakTepusyiiTe BKnaz B passuTue buonorum v s3rnagel Y. JapsuHa.
Has30BMTe OCHOBHbIE ABV>KYLLME CUbI 3BONOLMM Mo Y. [lapBuHy.

[aiTe onpeseneHve NOHATUIO «BUI».

[ainTe onpefeneHne NOHATUIO «MONYNALMS.

YTo Takoe KpuTepun Buga? lNepeuncnmre ux.

NogakowhE

§ 19. BO3HMKHOBEHME 1 pa3BUTUE XU3HW Ha 3em/ie

nOBTOpl/I " 3alOMHI:
% C aHTWYHbIX BPEMEH U NPUMEPHO A0 cepeanHbl XIX BeKa B CO3HaHWM Ntofeli 1 B3rnsi-
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[ax y4YeHbIX rocrnofcTBOBa/I0 NPeACTaB/EHNE O CAMOMPOM3BOSIbHOM CaMO3apPOXKAEHUN YKU3HN
13 HEXKMBO MaTepun (NAryLlek nu3 una m 1.4.).

+* HeBO3MO>XHOCTb CaMOMPOU3BO/IbHOMO 3apO>KAEHUA >XU3HW fokasan Jlym lMacTep B
onblTax C 3apa>keHveM 6y/ibOHa MUKpPOOpPraHu3mMamu, rnocse 4ero 6bi1 NPOBO3rnaLleH fI03yHr
«Bce >K1BOe — N3 XKNBOTo».

¢ YacTb y4yeHbIx (Hanpumep, B.. BepHaackumia) 3asasunm, 4YTo BO BceneHHOM paccesiHbl
«CMOpPbl XXN3HW», pacCensALMecs ¢ NIaHeThl Ha NMIaHeTY U ABNAOLMECH «CTapTOBbIM» Ma-
Tepuranom 6M0/I0rMYeCcKor 3BOJTIOLUN.

s Akagemunk A.N. OnapuH B 1924 rogy cpopMynMpoBas yyeHre 0 BOSHUKHOBEHUN >KN3HN
Ha 3eme 13 HeopraHMyecko maTepun. OH cunTan, 4TO GMONOrMYECKOW 3BOJTIOLUN MpeaLue-
CTBOBas1a 3BOMOLMA XUMMYECKAS.

« o A.N. OnapuviHy, NpoLecc NCTOPNYECKOro pasBUTUA >KU3HU Ha 3emie MOr UMETb
CMefytoL A BUA: HeopraHMyecKre BelecTBa — OpraHUYecKmne BelllecTBa — KoaluepBaTbl —
reTepoTpodHasn KneTka — aBTOTpPOPHAs (XeMOCUHTETMNYeCKas) KneTkKa — aBTOTpodHas
(hoTOCMHTETMYECKASA) KNeTKa — BOSHUKHOBEHME MHOroobpasms 0fHOKNETOYHbIX, KO/IOHN-
/IbHbIX N, HAKOHEeL,, MHOTOK/1e TO4YHbIX OpraHn3MoB.

+ B HacToOsALee BpemMA >KUBble Te/ia BO3HMKAKT TO/IbKO OMOM0TMYEeCKUM My TeM, T.e. B
rnpoLiecce pasMHO>KeHUs NOA0OHbIX cebe CyLLecTB.

¢+ XPOHO/IOrMYeCKYH0 MOCNef0BaTE/IbHOCTb COObITUMA, NMPOUCXOAALLUNX B YXKMBOM U He-
>KVBOI Npupoje B npouecce hoOpMUPOBaHMA HaLLeid MNaHeThbl, 0T pa>KaloT B BUAE FreOXPOHONO-
rMyeckor Tabnmupl, rae No KpynHbIM BpeMeHHbIM 0T pe3kam (3pam 1 neprogam) NnpueogaT Xa-
PaKTEePUCTUKY reo/iormMyecknx cobbITUN N CBEAEHUIA O Pa3BUT MM OPraHNYecKoro Mmpa.

Bonpochk! 4ns caMmonpoBepKu:

1. Kakue B3rnafbl Ha NPOUCXOXKAEHME XKMBOr0 rocnofCcTBOBaAM B aHTUYHOe Bpema? Korga
Takwe B3rnagbl 6b111 NpU3HaHbl HEBEPHBLIMN?

2. KTo, Korga n KakuMm 06pasom [okKasai HeBO3MOXKHOCTb CamONpon3BO/IbHOIO 3apoXKje-
HUSA YKNU3HN?

3. OxapakTepusyiiTe CyLHOCTb B3rnsgoB B.. BepHafCKOro Ha NpoUCX0XKAeHNE XKU3HN Ha
3emne.

4. OxapakTepusyinTe CylWHOCTb B3rnaaoB A./. OnapuHa Ha MPOUCXOXKAEHWE >KU3HM Ha
3emne.

5. Ha3oBuTEe CMeHy COObITWIA, CBA3AHHbLIX C MPOUCXO>KAEHNEM >KU3HM Ha 3em/e No Teopun
A.N. OnapuHa.

6. BO3MO>KHO /i1 ceityac 3apodKAeHIe XKN3HK M0 CxeMe, npeanoxkeHHon A.. OnapuHbIM?

7. Ha3oBuTe NpuHUMN NOCTPOEHNUSA U Hanbo/ee KpynHble COObITUS pa3BUTUsA OpraHnyYecKo-
ro Mupa, 0Tpa>KeHHble B Fe0OXPOHONOrMYecKon TabnuLe.

§ 20. [lokasaTenbCTBa, HanpaBneHUst N HaKTopbl 3BOMOLUN OpraHu-
4ecKoro mmpa

[MoBTOpPY 1 3aNOMHMN:

s PaKTOopbl 3BONIOLMN — ABM>KYLLAA CUA, BbI3bIBAOLLASA U 3aKpenatoLLias N3MeHeHs B
nonynAaunax, Kak aneMeHTapHbIX eguHULLax 3BOIOLNN. K HMUM oTHoOCATCH MyTauun, n3ond-
NS U BOSTHbI YNC/IEHHOCT M Ha YPOBHE NONY SALUNIA, eCTeCTBEHHbI 0T 6op.

% [lokazaTenbCcTBa 3BOMOLMM OYeHb Pa3HO06Pa3HbI: MaseoHTOoMorMYeckue, buoreorpa-
dpmquKme, MOpdﬁ)O]‘IOI’MLleCKVIe, 3M6pVIOﬂOFI/Il-IECKVIe, CNCTEMATN4YeCKne, reHeTun4veckume, (bl/l3l/|0-
Noro-6MoXmMMmnyeckme.

< BblgenaioT Tpu rnaBHbIX HanpasneHWs 3BonouuK (apomMopgos, uavoaganTauma u
obLas gereHepaums), KaXkaoe U3 KOTOopbIX BefeT K 61M010rMyeckomMy nporpeccy.

++ Buonornyeckunin nporpecc — pesynbTaT ycnexa suaa B 60pbbe 3a CylLecTBOBaHMe, Xa-
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PaKTEepPU3YIOLLIMIACS ero BbICOKUM MOTEHLMANOM BbI>XKBAEMOCTW, BO3pacTaHUEM UMCNEHHO-
CTW ocoGeld, pacLLUMpeHeM MAOLaaM 0BUTaHWS, BbICOKMMMU Temnamu BHY TPUBUAOBOW W3-
MEHUMBOCTU. BMOMOrMYECKOMyY MPOrpeccy NPOTMBOMOMOXKEH MO XapakTepPHbIM YepTam 61o-
nornyeckuii perpecc.

% ApomMOopc0o3 — KpyrnHble MPUCMOCOGUTE/bHbIE U3MEHEHUS!, MOBbILLAOLLNE YPOBEHb Op-
raHMsauuy 1 Beayllve K 06pasoBaHMI0 KPYMHbIX CMCTEMaTMWUYecKUX rpynn (TUMOB, KIaccoB U
ap.). ignoaganTaums — yacTHbIe MPUCNOCOBUTENbHbIE U3MEHEHNS, BeaYLLME K 06Pa30BaHUIO
HOBbIX BM/0B, POJIOB, CEMEICTB. [ereHepauus — U3MEHEHUS, BeflyLLe K YNPOLLEHNSIM B CTpoe-
HUW OpraHu3aLmu.

< [lMBepreHUms — pacxoXKaeHne Npu3HaKoB Yy PoACTBEHHbIX OpraHnM3mMoB. KOoHBEpreHuus
— NOSIB/IEHNE CXOAHbIX YepT CTPOEHUS, NOBEAEHUS U T.1. Y OTHOCUTENbHO AANIEKMX MO MPOUC-
XO>K/IEHWIO OPraHn3MOB.

< B pesynbTaTe AMBEPreHLMM BO3HNKAT FOMO/IOrMYHbIE (T.€. BbIMOMHSOLIME pasHble
(OYHKLMW, HO CXOAHbIE MO CTPOEHNIO U MPOUCXOXKAEHUIO MedXKay CO60I) opraHbl, a B pesysb-
TaTe KOHBEPreHUMM aHanornyHble (BbIMOMHSOLWME OAMHAKOBbIE (DYHKLMW, HO pasnnyatoLLmecs
MO CTPOEHUIO 1 MPOUCXOXKEHIO) OpraHbl.

Bonpockl Ans camMonpoBepKu:

1. e pedcTBYOT (hakTOopbl 3BONOLMN? [epeuncnnTe ux.

2. MepeuncnnTe v KpaTKO OXapakTepusyiTe AoKasaTeNbCTBa 3BOMOLMN.

3. HasosuTe rnasHble HanpasneHus agonouumn. K yemy npuBoauT Ka>koe U3 HUX?

4. Y10 Takoe 6uonornyeckuin nporpecc? OxapakTepudyinTe aTOT npouecc. Kakoii npo-
LLecc NPAMO NPOTMBOMONO>KEH 6MONOrMyecKkomy nporpeccy? OxapakTepusynTe ero.

5. OxapakTepusynTe rnaBHble HanpasneHUs 3BONOLNN.

6. CpaBHWTe AMBEPreHLUM0 N KOHBEPTEHLMIO.

7. Kakue opraHbl BO3HMKAIOT B pe3y/bTaTe KOHBEPreHuumn, a Kakme — B pe3ynbTaTe AuBep-
reHumn?

§ 21. MNponcxoxkaeHne 1 3BOIOLNSA YesioBeKa

NoBTOpPWN 1 3aNOMHWU:

% Y>Ke 3a ThICAYy NeT [0 Halleli 3pbl OblnM CHopMyInMpoBaHbl NepBble NPeAcTaBneHns
NOAeN 0 MPOUCXOXKAEHNN YenoBeKa 0T YKUBOTHbIX.

% K. JInHHen 0THec yenoBeka M 06e3bAH K 0Tpsagy MNpumaTsl. Jlamapk yTBep>Kaan,
4TO YesioBeK MpousoLlen 0T 06e3bssHONo406HOro npegka. Y. JapBuH yKaszan Ha BaXKHOCTb CO-
LnasibHbIX (haKTOpPOB B 3BO/MOLMM Ye/oBeKa 0T YKUBOTHbIX, a D. JHrenbe ngan KHUry «Posb
Tpyfa B NpeBpaLleHnin 06e3bsHbI B YeNOBEKa».

% O6LMe 4vepThl YenoBeKa M >KMBOTHbBIX: BCE MPU3HaKW Nogknacca nnaueHTapHbIX
M/IEKOMU T AIOLLMX, CXOACTBO CKeNleTOB, Ha/lMuMe aTaBM3MOB U PYLMMEHTOB, CXOACTBO pas-
BUTUS 3apojblLlei U T.4.

¢ UepThbl CXOACTBA 4Ye/oBEKA C 4Ye/0BEKOOOpa3HbIMM 06e3bsAHaMU: OAMHAKOBOE Bblpa-
>KEeHVe 3MOLMIA, pasBuTas LeHTpa/ibHasA HepBHas cUcTema, 3a60Ta 0 NOTOMCTBE, OTCYyTCT-
BMe XBOCTA, HOFTW Ha Masblax, BepTUKa/IbHOE TenopacrnonoXKeHne npu xofab6e, CXoAHble
rpynnbl KPOBK, 601€3HM, NapasnT bl, XPOMOCOMHbI Habop 1 T.4.

s UepTbl OTINYMA YeNoBEKOOOPasHbIX 06e3bsiH 0T YesioBeKA: HeCNoCO6HbI CO34aBaThb
opyaus Tpy4a, onepupoBaThb MOHATUSAMU, B CKENIeTe HET eCTeCTBEHHbIX M3rMb0B MO3BOHOY-
HMKa, NJIOCKOM rPyAMHbI U LUMPOKOro Tasa, KPYMHbIX KOCTEN HUXKHUX KOHEYHOCTEeN 1 T.4.

% Buonornyeckre (GakTopbl B 3BOMOLUUN 4YenoBeka (HacneACTBEHHAs WU3MEHUYMBOCTb,
ecTecTBeHHbIA 0T60p, 6opbba 3a CyllecTBOBaHWE) Npecbajanm Ha Hadya/lbHbIX ee CTagusx.
Mo3>ke (1 ceityac) npeobnagaloT coumnasbHble PakTopbl aHTPOMNoreHesa: 06LLEeCTBEHHbIN Xa-
pakTep Tpy4a, CO3HaHMe U peYb, TPyLoBas LeSATeNbHOCTb.
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< PyKa YenoBeKa siBNSieTCS OpraHoM 1 OfJHOBPEMEHHO MPOAYKTOM Tpyaa. PassuTue pe-
4i 06YCNOBMEHO PA3BMTMEM MbILLIEHUS] U MO3ra YenoBeKa, OHO 0cnabuno AelicTBue G1Monoru-
UECKOI 3BOMIOLMK. LICMONb30BaHNE OTHS MPUBENO K YMEHbLLEHMIO MACChl YeNOCTHOro annapa-
Ta.

Bonpockl Ans camMonpoBepKu:

1. Korpa v rae 6bi1 cthopMynmpoBaHbl Nepsble NPeACcTaBNeHNs 0 MPOUCXOXKAEHNN YeoBeKa
0T >XMBOTHOr0?

2. OxapakTepusyiiTe Bknag K. JlnuHes, XK.b. Jlamapka, Y. JapsuHa n ®. SHrensca B dop-
MWUPOBAHWE YYEHNS O MPOUCXOXKAEHNN YenoBeKa.

3. Ha3oBuTe 06LMe YepThl YeNoBeKa U XKMBOTHbIX.

4. [MepeuncnnTe YepThl CXOLCTBA YeNOBEKa 1 YeN0BeKO0OPasHbIX 06e3bsH.

5. TMepeuncnnTe YepThbl OTANYNA YENOBEKA N YENI0BEKOOOPA3HbIX 06€3bsH.

6. HasoBuTe (hakTOpbI 3BONOLMM YenoBeka. Kakue 13 HUX npeobnafaloT B pasHble BPEMEH-
Hble 0TPe3kn?

7. TepeuncnnTe NPUYMHHO-CNELCTBEHHbIE CBA3WN B YCUNEHUW COLMabHOW 1 ocnabneHun 6uo-
NOTUYECKON 3BONIOLIMM YenoBeKa.

§ 22. HanpasneHus 3BOIOLNM YenoBeKa

MoBTOpPKN 1 3aNOMHWU:

% OT rpynnbl HAaCEKOMOSAAHbLIX M/IEKONMMUTAKLWMX B Me3030e NMPOUCXOAUT 06LLMiA npe-
[OK, faBLUMiA Hayano nosnyobesbsiHam, obesbssHam 1 yenoBeky. OT rpynnbl Y3KOHOCLIX 06e3bsiH
0K0/10 20-25 MUNMOHOB NeT Ha3aj 0T AeNnnach BETBb BbICOKOPa3BU T bIX APMONNT EKOB.

¢ B cBA3KN ¢ usMeHeHne knnmaTa (7-8 MUINNOHOB NeT Hasal) MHOTMe ApUONUTEKN Bbl-
Mepnn, a UX NOTOMKU (pamanuTeKkn) nepeLin K HaseMHOMY 06pa3y >XMU3HW U MOCTENEHHO
npro6penn cnocobHOCTb K NMPAMOX0XKAEHMIO.

% OT pamanuTeKOoB MPOU3OLLN aBCTPAIONUTEKM, MPOMEXKYTOYHOE 3BEHO MeXKy Ye-
NOBEKOO6Pa3HbIMY 06e3bSiHaMU 1 YeNI0BEKOM, [aBLLIME HAYa/10 YesloBEKY YMESIOMY.

% OT 4enoBeka ymMesioro NpPoOUCXoaaT ApeBHelLLne noan (MMTEeKaH T POrbl, CUHAHTPO-
Nbl U 67M3KMEe K HAM (DOPMbI), KOTOpble BeNN CTafHbli 06pa3 >KMU3HWU, M0/Ib30Ba/IUCL OFHEM,
N3rOTOBNANM OpPYAns Tpyaa 6osiee COBEPLUEHHbIE, YEM Y UX MPeLKOB, U 0bnaganv 3avaTKamm
peuu.

«» K ApeBHMM MOgAM OTHOCAT HeaHfepTasbLes, >Xmswmnx 200-100 ThicAY NeT Haszag.
Ha nx 3sonouunio y>ke BecbMa BVSANN COLMa/IbHble (PAaKTOopPbl, UX MOTOMKaMU CTanu fIH0AM
COBPEMEHHOI0 TUNa — KPOMaHbOHLbI.

% KpomaHboHLbI nosBuamMcs 0Kono 50 Thicay feT TOoMy Hasag. OHU >KUIu psAgoBbIM
06LLEeCTBOM, KOMMEKTUBHO TPYAUIUCL, 0bnagann 4neHopasfesibHOW peubto. CouunanbHble
(hakTOpbI B VX 3BOMIIOLMM CT a1 Npeobnagatomu.

% Pacbl — UCTOPUYECKN CNOXKMBLUMECA TPYNnbl N0, OGMOOrMYeCKN PaBHOLEHHBbIE,
oT/Myarowmecs MopdoIorMYeCKUMK HaCNeACTBEHHLIMU MPU3HaKaMmu. Pacn3sm aHTUHay4eH,
T.K. OrpasfblBaeT HepPaBeHCTBO M 3KCMyaTaunio Nogein n ABNsSeTCcA oumumanbHOM naeono-
rmein pawumsma. OWIM60YEH M coumanbHbIN AapBUHU3M, 0OBSICHAIOLLNIA COLNabHOE HepaBeH-
CTBO Nt0AeN pe3ynbTaToM AeliCTBMA eCTECTBEHHOro oTbopa 1 NposiBNeHnemM 6opbObl 3a Ccy-
LLIeCTBOBaHMe.

Bonpockl Ans camMonpoBepKu:

1. OT Kakoii rpynnbl NPoOMCcXoanT 06LMiA NpefoK Nonyo6e3bsH, 06e3bsiH 1 Yenoseka? Korga
OH nosBucA? Komy OH fan Hayano?

2. B cBA3M ¢ Yem 1 Korja BbiMepau gpuonuTekn? Komy oHn fanun Havyano?

3. OT KOro Npon3oLwIn 1 Kakoii rpynne ganu Havano ascTpanonuTekn?
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4. KTO0 OTHOCUTCH K ApeBHeNWMM ntoaam? OxapakTepusyiiTe 3Ty CTaAuio passuTmsa ye-
NoBeKa.

5. KTO0 oTHOCUTCA K ApeBHUM NtoasaM? OxapakTepusyinTe 3Ty CTaaunio pasBuTus Yenose-
Ka.

6. OxapakTepusynTe KPOMaHbOHLIEB KaK CTaauIo 3BONOLMN YeNnoBeKa.

7. Y710 Takoe pacbl? Kakune 0CHOBHbIE pachl CyLeCTBYIOT? OxapakTepusyTe peakLMOH-
HOCTb, OLUMOOYHOCTb M aHTUHAYYHOCTb pacu3Ma 1 COLMabHOro fapBrHMU3Ma.

OCHOBBI JROJIOT'HMH

§ 23. 3Kosornyeckume pakTopbl

NoBTOpPKN 1 3aNOMHWU:

% OKOMorus — Hayka, nsyyaroLias NCTOPUYECKN CNOXKMBLLNECH B3aUMOOTHOLLEHUSA Op-
raHM3MOB CO Cpefol 06U TaHUs U COCTaBNALLAs HayYHYH OCHOBY OXpaHbl OKpYy>KatoLLeli cpe-
Abl.

% ONemMeHTbl Cpefbl, KOTOpble OKa3blBaT MPAMOE WM KOCBEHHOE B/IMSHWE Ha >KMBble
OpraHu3mbl B MpoLecce X UHAMBMAYASIbHOTO PasBUTUA Ha3biBAOT 3KOMOTMYECKMMU (DaKTO-
pamu. VX BbIZeNaT B TPU rpynnbl: abUOTUYECKUE, OUOTNYECKNE N @aHTPOMNOreHHbIE.

s K abrnoTunyecknm (pakTopam OTHOCATCA KAMMaTuyeckue (TemnepaTypa, COMHeY-
HbliA CBET, BNA>XHOCTb) U MeCTHbIe (pe/bed, CBOMNCTBA MOYBbLI, CONNEHOCTb, TEeYEeHUs], BETEP,
paguauma u ap.).

s K 6unoTunyeckum hakTopam 0THOCATCA (DaKTOpbl B3aUMOB/USAHUA BHY T PUBULOBbIX
N MEXKBUJO0BbLIX OTHOLUEHWIA, NPOABNSAIOLLINECH B BUAE KOHKYPEHLMM, XMULHUYeCTBa, napasu-
Tun3Ma, CMObM0o3a, KOMMeHcasI3Ma, aMeHcanIM3ama UM HemTpanmsma.

% K aHTpornoreHHbIM (hakTopamM 0THOCATCH BCe BUAbl BO3LEACTBUS YesloBeKa Ha npu-
poay Kak NpsiMoro, HenocpeAcTBEHHOIO, TakK U KOCBEHHOro, 0NocpefoBaHHOro.

< Komnnekc pyTMUYECKMX MPOLLECCOB B OpraHuM3mMe HasbiBalOT ero 6monornyeckummn
pUTMaMu.

% Peakuuo opraHn3MOB Ha NPOLO/I>XKMNTENbHOCTL CBETOBOr0 Nnepuoja HasbisaloT (o-
TOMEpUOAN3MOM, OH pPerynnpyeT MPOSABIEHUS CE30HHbIX AB/IEHWIA Y OpraHn3MOB.

Bonpockl Ans camMonpoBepKu:

1. [fainTe onpefeneHne 3KONOMMM Kak Haykn. Kak COOTHOCATCS NOHATUSA «3KONOTUA» U «OX-
paHa npupoabi»?

2. Y70 HasbIBaT 3KONOrMYeCKNUMM (hakTopaMn? HazoBnTe ux rpynnsbi.

3. OxapakTepusyiiTe BULbl abUOTUYECKMX (DaKTOpPOB.

4. OxapakTepusyinTe Buabl 6MOTUYECKNX (DaKTOPOB.

5. OxapakTepusyiiTe B/Abl aHTPONOreHHbIX (PakTOpPOB.

6. YT0 HasbIBaOT GMONOrMYECKUMU PUTMaMN?

7. UTO HasbBalOT (poTOnepnoamsmomM? Kakve SBNeHUS B KU3HU OpraHu3ma Cef3aHbl C
3TUM ABNEHNEM?

§ 24. BroreoLeHo3bl

NoBTOpPWN 1 3aNOMHWU:

+¢+ COBOKYMHOCTb COBMECTHO 06MTalOLMX OPraHN3MOB pasHbIX BUAOB W1 YC/IOBUIA UX CY-
LecTBOBaHUA, Haxo4ALLNXCA BO B3aMMOCBA3N ApYyr C APYyromM, Ha3biBalOT 3KOCUCTEMONA.

¢+ COBOKYMHOCTb BCEX COBMECTHO BCTPEYaLLMXCH BULOB Ha3blBalDT OGMOLEHO30M (CO-
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06LLIECTBOM), @ COBOKYNMHOCTb BCEX IKONOMMYECKUX (DaKTOPOB MX MeCTO06UTaHus — 6UoTo-
nom.

« BuoTon n 6moLeHo3 BMecTe 06pasyroT 6MOreoLeHO3 — Ha3eMHOe UCTOPUYECKN CIIO-
>KMBLUeeCs 06pasoBaHMe C YeTKAMU rpaHuLaMu, KOTOopble MPOBOAAT MO rpaHuUam pacTu-
Te/IbHOro coobLLecTBa.

%+ BuoreoueH03 XxapakTepumsyeTca No 6uomacce, NPOAYKTUBHOCT MW, NIOTHOCTY nony-
NAUMIA, BUAOBOMY pa3HO06pasnto 1 Apyrim napameTpam.

¢ B 6unoreoueHo3e aencTBYyeT eCTeCTBEHHbIM 0T60p, HaNpaB/eHHbIA Ha Noagep>KaHue
YCTOMYMBOCT M 3KOCUCTEMbI, OCYLLLECTBASETCA MOMHbIA KPyroBOPOT BELLECTB WM NOAAEPIKU-
BaeTCsA 60/bLUOE BMAOBOE pasHoobpasne, CoMHLe ABNSETCS OCHOBHbLIM MCTOYHNUKOM 3HEPT M.

¢+ ArpobuoLeHo3 CyLeCTBEHHO OT/IMYaeTCA 0T 6MOLeHO03a: 34eCb CyLLeCTBEHHO OC-
nabneH ecTeCTBEHHbIA 0T60p, 3Heprnsi ConHUa [AOMONHSAETCH 3HEPrMeil aH TPOMOreHHOro
MPOUCXOXKAEHUS, KPYroBOPOT BELLECTB HEMOJHbINA, NPepbIBUCTbIA, a NPOAYKTUBHOCTb BbILLIE,
4yeM B 6roUeHO03e. B Lenom akocucTema arpoleHo3a HeyCTOonuMBa, TakK Kak peryimpyeTcs u
KOHTPONMPYe T CH Ye/I0BEKOM.

¢ Llenn B3aMmMocBsA3aHHbIX BUAOB, MOCNe40BATE/bHO U3BMEKAIOLWMX MaTepuasbl U 3Hep-
TMI0 U3 UCXOLHOIO MULLEBOrO BeLeCTBa, HasblBAlOT MULLEBLIMU, a rpapnyeckoe Bblpa>KeHue
COOTHOLLEHNSA MeXXAy NpofyLeHTaMu, KOHCYyMeHTaMun 1 pegyleHTamMm — 3KOM0rMYecKon nu-
paMugoi.

Bonpockl Ans camMonpoBepKu:

1. Y7o Ha3blBaOT 3KOCUCTEMOIR? MNpuseauTe NpUMepsbI.

2. CpaBHWTe 1 OXapakTepusyiTe NOHATUA: 6roLeHo3 n 6roTon.

3. [aiiTe onpeaeneHne 6uoLeHo3a. N3 Kaknx KOMMOHEHTOB COCTOUT 6GuoLeHo3? Uem npe-
[onpeaeneHbl ero rpaHnLbI?

4. Ha3oBUTe napameTpbl, N0 KOTOPbIM XapakTepusyeTcs 61OoLeHO3.

5. [aiiTe xapakTepucTUKY OCHOBHbIX YepT GMOreoLeHo3a B CPaBHEHUN C arpoLeHO30M.

6. Yem arpobuoLeHo3 0T/MyaeTCs 0T 6uoLeHo3a?

7. Y70 Ha3bIBaT MULLEBOIA Lienbio? YT0 HasblBaT 3KONOMMUYECKON NnupaMugon?

8§ 25. YueHue o brocepe

|_|OBTOp|/I N 3alMOMHU:

% buocepa — obonoyka 3eMnun, HaceneHHas >KUBbIMWU opraHusMamu. Ee ocHoBy co-
CTaBnsAeT pacTuTensHasa macca (97 %), n buomacca >XMBOTHbIX N MUKPOOPraHn3mMos (3 %).

¢ [paHnubl 6uoctepbl coCTasNAT 0K0/0 50 KM, BK/OUYAA BEPXHIOK YacTb IMTOCHe-
pbl, TMAPOCEPY M HUDKHIOW YacTb aTMochepbl. KpaliHux ee npefenos LOCTUrAT fULb
HW3LINE OPraHn3Mbl.

% Hamnbosnbluas KOHLUEHTpauusa >KUBOro BelecTsa 3emMv HabNOLAeTCA Ha rpaHmLax
nmTocgepbl M aTMocdepbl, rmapocdepbl M aTMochepsbl, rmapoctepbl U IMTOCHepb], T.e. Tawm,
rfe cosfarTca Hanbosee 6naronpuATHbIE YCNOBUA LN XKWU3HM OPraHNU3MOB.

“+ Bbuomacca MupoBoro okeaHa B TbiCAYYy pa3 MeHbLLe 61oMacchl CyLLu, 04HaKo, B OKea-
He npoucxoguT 1/3 hoTOoCHHTEe3a BCEM MNaHeThbl, Tak Kak BOLOPOC/N NMOBEPXHOCTHOrO €0
BOZ (B OCHOBHOM 0 100 M) — 3T0 Be/IMKME TpaHCchopMaTOpbl 3HEPTUN CO/THEYHOIO CBET .

% OHeprua ConHua B0o36y>KAaeT Ha 3emsie macliTabHble reosornyeckne u bronornye-
CKMe MPOLIECChI 1 Yepe3 AesTeNbHOCTb 3e/1EHbIX pacTEeHN BOB/eKae T CA B 06LLEeNIaHe TapHbIii
KPYroBopoT BeLLeCcTBa 1 3Heprnmn, No3Tomy 6roctepa — 0TKpbITas cucTemMa.

% XXKu3Hb Ha 3emne BO3HMKMA W MOAAEP>KMBAETCH 3a CYHET KPYrosopoTa BeLlecTBa W
3Heprnn. B TakoM KpyroBopoTe >KMBOEe BELLECTBO BbINO/HAET OMOreoXMMuUYeckne yHKLMN:
rasoBylo, KOHLEH T PaLNOHHY0, OKUCINTE/IbHO-BOCCTaHOBUTE/IbHYHO Y BUOXMMUYECKYHO.

%+ HoBoe cocTosiHMe 6rocdepsbl, NpY KOTOPOM TPyAoBas LesTeNbHOCTb npuobpena He-
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6blBasioe 3HaueHve, B./. BepHaackuii HasBan HOOChepoli, KoTopas SBNSieTCA HOBbIM r€0/0ru-
YeCKM SIBNEHVEM U HOBbIM 3Tarnom B pasBuT UM 61ocepbl.

Bonpockl Ans camMonpoBepKu:

1. [fanTe onpegeneHne 6uoctepnbl. B KakoM COOTHOLLEHWM B Hell HaxoauTcsa Guomacca pac-
TeHUn n briomMacca XXMBOTHbIX U MUKpOOpraHn3mMos? Kak, no-satuemMy, ¢ 4em 3TO CBA3aHO?

2. Yem npegonpefeneHbl U rae NpoxoaaT rpaHuubl 6uocepsl? Kakue opraHmsmMbl Crocob-
Hbl OCTUraThb rpaHnL, buocdepbl U NOYEMY UMEHHO OHU?

3. ['pe HabnogaeTcs Havbonbluias KOHUEeHTpauus >KuMBoro BewecTsa 3emnn? Kak, no-
BaLLlemy, C YeM 3TO MOXKET 6blTb CBA3AHO?

4. Kak cooTHOCATCHA 6uomacch! cywm 1 bruomaccbl MmpoBoro okeaHa? A mMacwiTabbl ¢o-
TOCMHTE3a Ha cyLle n B MMpOBOM OKeaHe?

5. Kakum o6pasom aHeprus ConHua BOBMeKaeTCA B 06LUenaHe TapHblii KpyroBopoT Belle-
CcTBa 1 3Heprnm? OTKPbITON UK 3aKPbITON CUCTEMON ABNAeTCS Guocepa? UTo 3TO 03Haua-
eT?

6. HasoBMTe OCHOBHble GMOXMMMUYECKME (PYHKLMM >KIBOTO BeLLeCTBa Ha 3eme.

7. YTo Takoe Hoochepa? KTO BBeN 3TO NOHATME? Kak OHO COOTHOCUMTCA C MOHATUEM
ouocepa?
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BEVMONOMMYECKNI MPAKTUKYM

|I. PelueHue reHeTU4YeCcKuMX 3agay

MpaKTn4eckoe NPUMEHEHME TEOPETUYECKMX 3HAHWNIA MPU PeLleHnmn 3aaa4 Mo re-
HETUKE MOMOXET BaM NPOYHO YCBOUTb TEOPETUYECKUA KYPC U YBUAETb MeXaHWU3M
ero peasimalnmn Ha NpPakTuKe.

MpuBOAUM HECKONbKO BapMaHTOB 3a4ay 1 othopMIeHNs NX pelleHns. Heckosb-
KO 3afa4y AaHbl 6e3 0hopM/IeEHNS peLleHns. ATO CAeNaHo A4/1d TOro, YTobbl Bbl NOMpPO-
6oBasIM OPOPMUTL X peLLeHre Mo obpasuy. BapraHTbl OTBETOB Ha HUX [aHbl B pas-
nene «OTBeTHI K 33a4aM B61MOM0rMYeCKOro NPakTuKymMa.

Mpwn pelleHnn reHeTUYeCKNX 3aday PeKOMeHAYeTCA MPUAEPXKMBATLCA Cneayto-

LLMX NpaBun:

1. 3anucbiBaTb CUMBO/IbI, MCMO/Mb3YeMble /19 0003HaYEHNA KaXKA0ro reHa.

2. BbIACHATL FeHOTUNbI POAUTENEN, Onpeaenss ux no ¢eHoTunam cammx
poauTenen, a ecnm aToro HeOCTaTOYHO, TO U MO (DEHOTUMAM MOTOMKOB.

3. OnpefensTtb BCe TUMbI SALEKNETOK 1 CNepmMaTo30Ma0B, 06pasyroLLmxcs
Y KaXKA0ro u3 poauTenei.

4, HauepTnTb pewleTKy lNeHHeTa, BbiNUCaB CneBa OT Hee BCE BO3MOXKHbIE
TUMbI CNEPMaTo30MA0B, & CBEPXY — BCE BO3MOXHbIE TUMbl SANLIEKNETOK.

5. 3anoNHNUTL KNETKN peLleTKK, 3anncaB B HUX FeHOTUMbl COOTBETCTBYIO-

LLMX MOTOMKOB, 1 ONPEeAe/INTL COOTHOLLEHNA B MOTOMCTBE pa3HbIX reHOTUMOB 1 pas-
HbIX (PEHOTUMOB.

3apaya 1. 3epHa neHuLbl MOTYT ObITb CTEK/TOBUAHBIMU (COAepXXaLMmM MHO-
ro 6esKa) UaM MyYHUCTbIMK (KpaxmaiucCTbIMK), MPUYEM CTEKNOBUAHOCTb — LOMM-
HaHTHbIV NpU3HaK. Kakune 3epHa OKaXyTcs Yy rmoépuios 0T CKpewmBaHUsa roMo3nroT-
HbIX PAaCTeHWI CO CTEK/IOBUAHBIMU 3epHaMUN C PACTEHUAMM, UMEIOLLMMMN MYYHUCTbIE
3epHa? Kakue pacteHus nosyyarcs Bo |1 nokoneHnun?

JaHo: a) P: ¢ AAX ¢ aa
A — CTeKnoBngHoe G A;a
3epHO NEeHNLbI = Aa

a — MYYHWCTOE 3epHO OTBeT: BCE 0COOM reTepo3nNroTHbI U UMEIOT
CTEK/IOBU/IHOE 3€PHO MLLEHNMLbI (3TO | 3aKOH

Fi,F, =2 MeHgens).
6) P: ¢ Aax ¢ Aa
G A a A a
= AA; 2Aa; aa;

OTBeT: pacLLenseHre no reHotuny 1:2:1, no
(peHoTMny 3:1 (3 — C AOMUHAHTHbLIM NPU3HAKOM —
CTeK/0BUAHOE 3epHO, 1 — MyYHMCTOE 3epHO). ATO
Il 3akoH MeHaens.
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3agaya 2. Y nueHuubl reH KapJIMKoBOCTU AOMUHUPYET Haj reHOM HOPMaslbHO-
ro pocta. KakoBbl reHOTUMbI UCXOAHBIX (DOPM, €C/M B NOTOMCTBE MOSYYNIOCH pac-
LLlenIeHNe No 3TOMY MpU3HaKy B COOTHOLeHu 3:1?

[aHo: P: ¢ Aax ¢ Aa

A — Kap/IMKOBOCTb G A a A a

a — HOPMa/lbHbI POCT| = AA; 2Aa; aa

P-? OTBeT: TakK Kak pacLuensieHne 3:1, a ata qop-

My/la XapakTepuayeT pacluensieHne no eHoTuny npyu MOHOFMOPUAHOM CKPELLMBa-
Hum (1l 3aKoH MeHpens), cneaoBaTeNbHO, reHOTUMbI UCXOAHBLIX (hOPM FeTepo3nroT-
Hbl.

3agaya 3. B KO/IXO3HOM CTagie OT CKpeLuMBaHUS Cepo-ronyobiX LLUOPTrOpHOB
nonyyeHo 270 Tenar. M3 HMx 136 ronoB umenu oKpacky poauteneir. Onpengenvre
FeHOTUMbl U (DEHOTUMbI OCTa/IbHON YacTW MOTOMCTBA, €C/IM M3BECTHO, YTO CEpPO-
roflyoble LWOPTropHbI NOTYYAKOTCA NPU CKPELLUMBAHWUN BENbIX U YEPHBIX XXUBOTHbIX.

JaHo: P: ¢ Aax ¢ Aa
A — yepHas oKpacka G A a A a
a — 6enas okpacka Fi AA:; 2Aa; aa
Aa — cepo-ronybas 1:2:1
OKpacka
OTBeT: 3T0 BapuaHT HEMosIHOro JOMWHMPOBAHUA
Fi—? C MpPOSB/IEHNEM TMPOMEXYTOUHOI0 Xapakrepa

npu3Haka y reteposurot. B F; pacluenneHne no reHoTuny n oeHoTuny oAMHaKOBOE,
1:2:1. 25 % (67 TenaT) umetoT reHotTun AA 1 YepHyto wwepcTb, 50 % (136 TensT)
NMetoT reHoTnn Aa 1 cepo-ronybyro okpacky; 25 % — reHotun «aa» (67 Tensr) - be-
NYI0 OKPACKYy.

3agaya 4. Nnofbl TOMaTOB ObIBAOT KPACcHbIE U XXeNTble, FNagkne N NyLwuncTble.
"eH KpacHOro LBeTa — JOMWHAHTHbIA FeH, reH NyLWWUCTOCTU — peueccuBHbIil. Obe
Mnapbl HaXOAATCA B pasHbIX Xpomocomax. Kakoe MOTOMCTBO MOXHO OXuaaTb OT
CKpeLLMBaHMA reTepo3nroTHbIX TOMATOB C KpPacHbIMW U rNagknumu naogamm ¢ 0co-
Obt0, FOMO3UTOTHOM N0 060MM PeLLECCUBHbLIM NMPU3HAKaM?

JaHo: P: AaBb x ¢ aapb
A — KpacHbIii LBET //lx RL
a — XenTbIW UBET G AB, Ab, aB, ab a

B - rnankve F, AaBb; Aabb; aaBb; aabb
b — nywncTble

OTBeT: pacLLeneHue rno reHoTuny 1 eHoTuny

Fi—-7? 1:1:1:1 — 25 % KpacHbIX rNagKux MNyLUCTbIX,
25 % >XenTbIX rNagkunx, 25 % XenTbiX NyLUCTbIX TOMATOB. 3TO BapuaHT aHan3K-
PYIOLLEr0 AUTMOPULHOIO CKPeLLMBaHuS.
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3agaya 5. 'vnonnasuna amann HacneayeTcs Kak CLenIeHHbIn ¢ X-XpoMOCOMOiA
AOMMWHaHTHbIA NpU3HaK. B cembe, rae oba poantens cTpaganm OTMEYEHHOW aHOMa-
NeN, poanncs CblH ¢ HOPMasbHbIMK 3y6amu. Kakumu 6yayT UX BTOPOWA CbiH, A04Yb?

[laHo: P: XX x XAY
X" - runonnasus smManm G X% X% XAY
X® — HopMma F, XY
T.K. X- XpOMOCOMY CblIH BCerja rosy4aet ot
Fi¢,d =7 Martepu, TO OHa bblsia reTepo3nroTHa.

Bbinuiiem rameTsl:

?
g XA X?
X XA XA
A xa Xa
Y XY X?
Y

OTBeT: AeBOYKM OYAyT C runonnasuneit aMmanu, a cpeay MasibuymKoB pacLuensie-
Hue 1:1 (BeEPOATHOCTb POXKAEHUSA CbiHA C HOPMa/lbHbIMU 3y6amu 25%).

3agaya 6. Y (haconm yepHas okpacka ceMsH A AOMUHUPYeT Hafg 6enoit a. On-
pefennTe OKpacky CeMsH B MOTOMCTBE KaX0ro M3 CNeayowmnX CKpeLwmnBaHuii:

a—AaxAa,

6 —-AAXAa,

B—aa X AA,

r—Aaxaa.

3afjaya 7. Kaknx KposivmkoB F; U F, MOXHO 0XKMAATb NMpU CKPeLnBaHUM MOXHa-
TOM (A) KPONbYUXM C TNagKUM KPOSIMKOM (a)?

3agaya 8. CKpeLleHbl reTepo3uroTHbIN KpacHOMMOAHbIA TOMaT C FroOMO3WroT-
HbIM KpacHonnogHbIM. Onpegennte YOPMYy/ibl PacLLEnIeHNs Mo reHOTUNy 1 (eHo-
Tmny.

3agaya 9. OT cKpelumBaHMs 6enoro KpoamMKka ¢ YepHOWM KPonbvmMxoi nony4vyeHo
6 YepHbIX 1 5 Genbix Kponbyar. MovyemMy B NMepBOM e MOKOJIeHUM NPOU30LLIIO pac-
WwenneHe? KakoBbl FEHOTUMNbI POAUTENEN N KPObYaT?

3agaya 10. TeMHOBOMOCAsA XKEHLUMHA C KypsSiBbIMW BOMIOCAMMU, FETEPO3NIOTHaS
Mo NepBOMY NPK3HaKy, BCTynuia B 6pak ¢ My>XUMHOMN, UMEIOLLMM TEMHbIE TNafKue
BO/IOCbI, FTETEPO3UTOTHBLIM M0 NepPBO annenn. KakoBbl BEPOSITHbIE TWMbI AETEIA?

3agada 11. MyxX © XKeHa MMetoT BbloLmeca (KyApsiBble) TEMHble BOMOCLI. Y
HUX poaucsa pebeHoK C KyapsiBbiMU CBET/IbIMU BOMOCaMW. KakoBbl BO3MOXHbIE Te-
HOTWMbI POAUTENen?
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I1. PewueHwne 3aga4 no aKosiornm

3agaya 1. Ha ocHoBaHWM MpaBufia 3KOMOrMYecKorW nupamuibl OnpeaenunTe,
CKO/IbKO HY>XHO MMaHKTOHa (BOAOpOCNei 1 6akTepumil), 4Tobbl B MOpe Bblpocna U
MOr/1a CyLLLeCTBOBaTb OfjHAa KMTOBas akyna (camas 60/bLuas U3 HbIHE XXMBYLLMX PbIb)
maccon 14 T.

3agaya 2. Ha ocHOBaHMM npaBwufia 3KOMOMMYECKON MupaMuibl OnpefenuTe
briomaccy npoAyLeHToB (a) U KOHCYMeHTOB 4-ro nopsagka (6), ecnm M3BecTHO, YTO
brvomacca KOHCYMeHTOB 2 nopsagka =4 T.

3agaya 3. CocTaBbTe U3 MepeyHss OpraHnM3MoB OfMH M3 BapUaHTOB MULLEBOM
uenu.

1 — naryulka,

2 — auepuua,

3 — open,

4 — KyK-NUCTOe[,

5 — MNanopoTHUK.
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OTBeTbl K 3aga4damMm 61M0/I0rM4ecKoro npakTukyma
["'eHeTMYecKuMe 3agayu

3anaya 6.

a — 3 YepHbIX, 1 6enas,

6 — BCe YepHble,

B — BCE YepHbIe,

I — NMOMIOBMHA YePHbIX, MOI0BMHA 6e/bIX

3agava 7.

F, — BCe MOXHaTble,

F, — pacwenneHne 3 MoxHatbIx, 1 rnagkui (okono 75 % moxHatblx, 25 % rnag-
KuX).

3agaya 8.
1AA:1Aa, No yeHOTUNY — BCe KPaCHOM/IOAHbIE.

3agaya 9.
Kponbuuxa reteposnrotHa — Aa, Kponuk — aa, Kponbyata — 1Aa:laa.

3apaya 10.
Aabb, AaBb (TeMHOBO/I0CbIE BONHWUCTLIE) 1 aaBb (CBET/10BO/IOCKIE BOSIHUCTLIE).

3apgaya 11.
AABb n AABD.

3agaydu no aKos0rum

3apaya 1.

14 T kuTOBasA akyna — 140 T XuLHble pbidbl —1,4 M/H. T HEXULHbIE PblObl —>
14 MNH T NNaHKTOHa.

3agayva 2.

a — 400 TOHH,

6 — 0,4 TOHHBbI.

3agava 3.
5-4-1-2-3.
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