CucreMmaruka opraHM3MoB
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MNpokapuoT OykapwuoT
UapcTteo UapcTeo LapcTeo LlapcTeo LlapcTteo
Bupycol Bakrepun Mpwbbl HuBoTHbiE PacteHus

Onpenenenne “’Kusnn”
JKu3up -- CH0006 CYILIECTBOBAHMA GBHKOBI:IX TE€Jl, OCHOBHbIM HpH3HElKOM
KOTOPBIX SBISAETCS OOMEH BEILECTB ¢ OKPYXKaKOIIei CPeaoi; ¢
npeKpaiieHueM oOMeHa BeUIeCTB MPeKpallaeTcs K13Hb, YTO MPUBOIUT
K pa3IokKeHHI0 OEKOB.

Knerounas teopus

LIJIEMJIEH W [LIBAHH 1838-1839 1.
1. KiteTka — 9T0 a1eMeHTapHas OMonorudeckas cucrema, CriocooHas K
CaMOOOHOBJIEHHIO, CAMOBOCITPOM3BEIEHHUIO H Pa3BUTHIO.
2. KneTtka sBaseTcs ANHUIICH CTPOCHUSA, JKU3HEICATCIIBHOCTH,
pa3sMHOKEHHS, WHIMBUIYAJIBHOIO Pa3BUTHA.
3. Knetka — 3T0 CTPYKTYpHO-(PYHKIIMOHATIBHAS €IUHHLIA BCETO KHBOTO.

BUPXOB 1858 1

4. Knetka oOpa3yeTcs myTeM AcJACHUSA MATEPHUHCKON KIIETKH.
COBPEMEHHA

1. Knetka — 3T0 CTpYKTYpHO- (PYHKIIMOHAIBHAS €AMHULA JKUBOTO,
npeacTapisitonias co00H MEMEHTAPHYIO KUBYIO cuctemy. s Hee
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XapaKTEpHbI BCE IIPU3HAKU JKHBOTO.

2. KieTkun pa3HbIX OPraHu3MOB MMEIOT CXOJHbIH XUMHYECKUN COCTAB H
MJIaH CTPOCHHMS.

3. HoBas ki/ieTKa BOZHMKAET B pe3yJibTaTe JEJIeHHUS MCXOJHOM KIIeTKH. 4.
MHOTOKJIETOUHBIE OPTraHU3Mbl PA3BUBAIOTCA U3 OJAHOH HCXOAHOH
KIIETKH.

5. CXomCTBO KJIETOUHOTO CTPOEHHUSI OPTAaHU3MOB CBHJIETEIILCTBYET O
EIMHCTBE UX MPOUCXOXKICHUS.

Brepsbie Tepmun "kietka" BBén Podept I'vk B 1665 rony. Ilox
MHUKPOCKOIIOM OH M3y4all poOKYy AepeBa (MepTBasi TKaHb), KOTOpast
MMeJia SYEUCTYIO CTPYKTYpY. OH 3anedenieBall COBEPIIEHHBIC UM C
MTOMOIIIbI0 MHKPOCKOIIa OTKPBITHS B KPACHBBIX M IMOAPOOHBIX
WILTIOCTPALUAX, KOTOpeIe cobpan B kuure "Mukpodororpadus: nim
HEKOTOpble (PU3HOIOTHYECKHE OTTMCAHUS MeJIbYalIIuX Tel,
OCYILIECTBJIEHHBIE MOCPEACTBOM YBEIHYUTEIIBHBIX CTEKON" .

JleBeHIyK MpOo4EN TPy aHIIIMICKOTO ecTecTBoucbITaresns Podepra
['yka «Mukporpadus» Bckope mociie ero myOIMKaiu, 9T0 BEI3BAJIO
HHTEPEC K H3YUCHHIO OKPYKAIOLIECH PUPOLI C IOMOILBIO JIHH3.
Bmecte ¢ Mapueiuio Massnuru BBEN yroTpedieHne MUKPOCKOITOB ISt
300JIOTHYECKUX MCCIIETOBAHHI.

OcBOMB pemeciio NUIH(POBAIBIIHKA, CTAT O4€Hb HCKYCHBIM H
YCTIEIIHBIM M3TOTOBHTENEM JIMH3. OH MEePBBIM OTKPbIII IPUTPOLIUTHI,
ornucall GaKTepuH, IPOAGKH, TPOCTEHILNX, 3aPUCOBAJl CIIEPMATO30U/Ibl,
MOYKOBAHHUE THAP, OTKPbLT HH(Y30pHH U OMHCal MHOTHE HX (hOPMBI.

CBoiicTBA ;KHBOTO
E,H,HHCTBO XHMHYECCKOI0O CoCTtaBa
EQuHCTBO CTPYKTYPHOR OpPraHU3aluu
OTKpBITOCTH (OPraHU3MBbl -- OTKPLITbIE CUCTEMbI
(OOMEeH BeleCTB U SHEPIUH
CamoBorpousBeicHHE
CamMoperysius
PasButue u pocr
PaszapaxuMocTsb
HaclienctBeHHOCTh M MUBMEHYMBOCTD

CocTaB KJ1eTKH
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BELLLECTBA B cocTaBe opraHM3ma l

1
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HEOPFAHUYECKMUE l OPTAHUYECKME l
I I
[ 1 l |
CoepuHenmns - Hokbi - Mansble MakpomoneKynbi
_ MONEKYNbl (6uononumepsi)
Boaa l 1| AHWOHBbI I — | MoHocaxapuabl I— Nonucaxapnapi I—
Conm, | HKaruoHbI —| AMWHOKMCNOTBI I— Benkun |—
KUCNOTbI U - :
Aap. i HykneoTugbi I_ HykneuHoBblie
KUCNOTbI
1 JNivnuabi I
— Apyrve I
J1IeMEHTHBI
MakpoanemMeHTbl MukpoanemeHTbl YneTpaMUukpo3anemeHTbl
Bonee 1-2% Bonee 0,001% 0,001-0,000001% Menee 0,000001%
OpraHoreHsl MakpoanemeHTbl
Kucnopog (70%) dochop Won PryTb
Yrnepop (16%) Kanuin Bpom 3onoTo
A3oT (2%) Cepa DTop YpaH
Bopopopg (9%) XKenezo Bop Pagwit
Marxumia Linkk Bepuit
Harpwuid Mege CeneH
Kanbuuia MonubaeH Leawii
Xnop Kobanet
Banagui



obvAcHeHWe ceoncTea

3HaYeHWe CBOMCTEA ANA OpraHMama

~
KONHYEeCTBO .

Tpebyetcs  Bonbwoe 80pE obecneynsaet
SHERT MK, 4TobbI “pa3sopeatb” TEMNepaTypPHbIA MOMeocTas;
g MONEKYNLl 80AL NPW HarpesaHuu. B « Boga adexTMEHO oxnaxgaeT (noT);
& pesynstate, Boga obnagaer BLICOKORN « BOAa - cTabMNbHAA CPENa ANA XU3HK
2 TENNOEMKOCTBIO K NIOTHOCTBIO. BOAHBIX OPTraHW3MoB,
z
a
g
LS A
2
Hanu4ue BOLOPOOHBIX CHBA3EA . Bona MmeeTt CHNBHDE
obecneuvBaeT: NOBEPXHOCTHOR  HATAMEHWE, YTO
E 1} coenWHeHne wmonekyn agpyr © NOSBONAET MENKUM Oprasuamam
g ApYyrom; OBWraTeCA NO NOBEPXHOCTW BOAbI;
=4 2) COSAWHEHWE [ ApYrumen « KaNWANApHbIK addekT.
MOneKynamu,
y
-
= B ceaaM ¢ NONAPHOCTHIO, BOAA * BOObl PACTBOPAET MWTATENnbHbIE
% | cnocobua pacTeOpATe NOAAPHLIE KOMMOHEHTBI n obecneyusaeT
8 MONEKYNE M MOHBIL. TPAHCNOPTUPOBKY BEWECTR
E (coneBaTHan/rvapaTHas obonouka).
L ¢
LS —=
VYI)D'B HH OPraHHu3alvy *KH3HH
YpoaeHs HopaxkTepHucTHREO YPOBHA Cuerema Npoueccsl
OPraHU3aLMM
HIMIHM
MonekynapHsiA  ONpepsnABTCA KMMUYECKHM COCTOBOM MUBBIX BHONONMMEPH! Mepeaaya reHeTHYECKOR
(monexynapho- cHcTeM (OpraHnyecKue W HeoPraHUYecKHe = BeNKN, MHHOPMALMK —
FEHETHUECKMA)  MOABKYNBI M KX KOMMNBKCHI), BHOXMMAYSCKIMN HYKAEHHOBHIE PENAMKAUWA,
NPOUBCCOMH — OBMEHOM BELLECTE W KNCNOTHI TPOHCKPWMLMA,
NPEEPALUEHHEM SHEDTHH, XPOHEHHEM W
nep dop
ow OEYChOBNEH CTROBHHEM W Knetka KnaTouHpii MeTabonMam,
KNBTOYHBIA $YHKUMOHMPOBOHHEM KNETOK, MX MAIHEHHBIE LKL,
AudbepeHUMaUMaLMeR, Cnauranuaumed B AENEHWE, TPOHCNALMA.
NPOLBEEE POIBHTHA W MEXCHIIMAMIN ABNEHWA.
HexneTouHbiN GOPM MMIHK HET, O BUPYCH MOryT
NPOABAATL CBOMCTBO MMWBBIK CMCTEM TONLKO B
KBTI,
TroressiR OBYCNOBAEH COBOKYNHOCTHIO KNETOK, CHOAHBIX TraHs Mpoueccs!
N0 CTPOSHHIO i OBBEAWHEHHEX BoINONHEHWEM BITHMOASHCTEMA KNAETOK B
O6WEeN GYHKLIM, MHOrOKNETOUYHOM
opraHname.
O6ycnoenes cTpoaHnem u
OprakHbiA NI OCTHIO \BKKHK THNOB Opraw Mpouecce
T i, KOTOpLIE OBGPOIYOT OTARNBHEIE OPraHs, B3OMMORSHCTEMA OPraHOS
M CUCTeM OpPraHos.
Oprannamerisii  OnpepenseTch 0COBEHHOCTAMM CTPOSHMA W Opranmam OwToreHes, MeTaBONMaM,
GYHKLHOHWPOBOHKUA OTABNLHEX ocobed, roMeocTas,
MEXOHUIMAMW COMNOCOBOHHON PABOTH OPraHOE POIMHOMEHWE,
W CHCTEM OPIaHOB, PEaKLMAMK Ha
MEHAIOLWBCH YCNOBWA CPaabl.
MoMYAAUMOHHE=  ONPeABnRETCA BIOWMOOTHOLWSHWAMKA MENY Monynauma, WMamerHeHne reHodoHa,
BHAGBOR OPraOHMIMOMK ORHOA NOMJRALIMK, MERAY Mg ANEMEHTOPHLIE
opras W MR i ob SBONOUMOHHBIE
HIMEBHEHWR,
OKOCHCTEMHBIR  ONPeABRAETCH BIOMMODTHOLISHUSMK MENAY BuoreoueHos KpyrosopoT BewecTs 1
(6uoreoueHoTa- OPraHWIMOMM POIHLE BHAOE H POINMYHOR (axocucTema) NPelpOLeHAS IHEPIMA B
HBCKWA HAK opr W € dOKTOP IKOCHCTEME, NUILIBBSIe
BHOLBHOTHIBCKWA) OKpYMOKLER Cpeasl, uenH u cet,
BuocdepHsi OnpesenieTc BICMMOOTHOLEHUAMN MEMAY Buocepa KpyrosopoT Bewects v
paar ET NPeapOLLeHHe IHBPIMK.
(BuoreousHoIaMM).
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Monomepsi

-- IPOCThIE OpraHUYEeCKHe BelIecTBa (C HU3KOH MOJIEKYISIPHOM Maccoil)
- ITI0KO03a, PpyKTO3a, Ae30KCHpo003a - HykaeoTH, ATD -

dMHUHOKHCIIOTA

Ioanmepsl

== CJIOKHBIC OPTdHHUYCCKHE BCUICCTBA, COCTOALLIHC U3 MHOXKCCTEA
MOHOMEPOB - KpaxmMall, TTIHKOT€H, HEJLJIF0JI03a - HYKJIICHHOBBIC KHCJIOTEI

— OelIKHu

(cocraBiusioT 10 90 % Macchl CyXOro BeliecTBa KJIETKH)

Ionumeps:

e

~

Perynasipusie
(moBTOpAKIIUECA 3BEHBLA)

HeperynspHeie
(HenoBTOPAWINHECH 3BEHbS)

!

:

;

Yraesoabl (monucaxapuisl) Benkn

HyxnenHOBBIE
KHMCJIOTHI

Yriaesoasl

10 0OMIMpPHAsA TPYIIA MPHPOAHBIX OPTaHUYECKUX COSIUHEHHUH,
XUMHYECKAs CTPYKTYpa KOTOPBIX 4acTO OTBEYAeT 001eH Gpopmyne
Cm(H20)n (T. e. ymiepoa-Boaa).
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YIrNeEBOAbI
|

Tpuosbl
- TeTpo3sbi

MeHTO3bI
-3 Pubosa C.H,0:

rnoKosa
dpyKTO3a
lanakTosa

— MoHocaxapnabl

[fesokcupubosa C.H,0,

Fexkcosbt CgH,,04

Aucaxapuabi Monucaxapuabi
[
| |
c12H2!°11 1 ‘Cuuuos)n & |
Caxapo3a — NMWeBoi | | Kpaxman  —
caxap
Liennionosa — b |
ManbTo3a — conofoBbId | | KnetyaTka
caxap
NaKTo3a — MONOYHBII Mukoren  ———
caxap ~
XUTHH |

MOHOC&X&pHHBI, JHCAXapHbl — XOpOoHIo paCcTBOPHMBI B BOJC, UMCHOT

CIIAAKUH BKYC

HOHHCEIX&[JH,I{BI — IJIOXO paCTBOPHUMBI B BOJIE, HE UMCHOT CJIaIKOI'O BKYCa

Hon ¢ KpaxMalloOM JTacT CHHEC OKpPallIHBAHHE

@
@
“Cosgu‘*

Amunosa

*g.iﬂtiqﬁ.*

P

> Kpaxman

nukoreH

R G S S U T R S S i S S T S

Llenntonoza

@ — OCTaTOK MONeKynbl rMKo3b!

®YHKIIUU YIVIEBO/1I0B

1. DHepreTryeckas -- HCTOUHHMK ObICTpOi 3Hepruu (1r = 17,6 kJx)
2. CtpyKTypHas -- UEJII0JI03a B KJICTOYHOW CTEHKE pacTCHUI, XUTHH Y

YICHHUCTOHOI'HX

3. 3amacaromnias -- TIIMKOTEH Y )KHBOTHBIX H Y TPHOOB, Kpaxmall y

pacTeHui
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4. PeuenTopHas -- NIMKOKAJIMKC HA MIOBEPXHOCTH MEMOpaHbI
JIMnuasl
O OOmmpHas rpymma npupoaHbIX
OpPraHUYECKUX COCIUHEHHIH,
C R1 BKJTHOYAKOILAS YKHPbl H
AKUPOIOA00HBIE BELIECTBA.
(IZI) HuszkomounekynspHble
C
O

I'uapodoOHbl (OosiTCS BOIBI --
Rz HE PaCcTBOPSOTCS B HEl),
pacTBOPHUMBI B OPraHUYECKHX
" pPacTBOPUTEIIAX
Tpurnuuepuasl (HeHTpalbHbIE
Hzc O C R3 JUITHABI = JKHUPBI) — CITOXKHBIS

OcTaToK OcTaTtku 3(hUPBI IIUIIEPHHA U KHPHBIX
rmuuepuHa kapboHoBbix <MOT
Kucnot

PactutensHeie KHPHBI -- MacJia --
AKHIKHC JKHPBI, HCHACEIIICHHBIC (GCTB JBOMHBIC CB."ISH) .

JKMBOTHEIE JKHPBI -- TBEP/bIE JKHUPbI, HACBILICHHBIC (HET ABOMHBIX
cBsA3eH) . [ T1aBHBII HCTOUHUK DHEPTHH.
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[

TPUTNMULEPUADI

HacsiwexHsie

Het geofHbix caAzeR

Macno
XKunakue
PacturencHbie

Ocratkn
WHPHBIX
KMCNOT

(
|

HeHachlleHHbIe

ei%m

Ects p,nouuua CBA3IK

__f

Crepou bl — IMITU Bl CO CTPYKTYPOId,
B OCHOBE KOTOPO#H pacrojokeHbl 4
OEH30IbHBIX KOTIbIA (XOIEeCTEPHUH,
TECTOCTEPOH M JIp).
Bocku — cliokHbIe 3(PUPBI KUPHBIX
KHCJIOT B BBICOKOMOJIEK YIS PHBIX
CIIUPTOB

* B KYTHKYJIE PACTEHHH

®* B CEKpeTe KOIMYUKOBOI JKEIE3bI

* B CEKpeTe CallbHBIX XKelle3
CroxkHBIe JTUIHIBI UMEIOT
HEJUIMUHBIA KOMIIOHEHT

(bocopuyto kucoTyY, OETOK HIIK

YTIICBOX).

BOCKH
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CTEPOMAOBI

e

KonacTepon

€T TeerocTopon
DoTpOrEersl
Burarame DO

@ Koprmaow
BOCKHM

Teoposes
‘/ H ST S 34 Pl

b TN

Muenumesrd BocK

®YHKIUU JTUITHTOB

1. DHepreTndeckas -- mpH paciuerienuu 1 r Beigensercs xupa 38,9
KJK sHEprun

2. 3amacaromas -- OTKJIaABIBAIOTCA PO 3aMac B pa3IMUHBIX TKAHAX H
Oprasax, sSBISAsACH PE3EPBHBIM HCTOYHUKOM DHEPIHH

3. 3ammTHAas -- TEMJIOU3OJISIIUS, AMOPTU3ALIMS, BOJIOOTTAIKUBAHUE
4. PerynaTopHas -- TOPMOHBI: TOJIOBbIE, KOPTHKOCTEPOHIBI

5. MCTOYHUMK 3HJIOTEeHHOH BOJbI -- TIPH PaCUISTUIEHHH KHpa
0CBOOOXKTaeTCA BOIA

6. CTpyKTypHas -- KOMIIOHEHT KJIETOYHBIH MeMOpaH

[IpunsATO CunTaTh, 4TO “y BepOMIOAOB B ropOax M BoAa, M ena’.
OOBbsACHHUTE 3TO YTBEPHKACHHE C OMOJIOTHUECKOI TOUKH 3PEHUSL.
B ueMm otnuuue B CTPOCHHH H qJYHl{LLHHX Kpaxmalia ! KJICTUYaTKH
PacTUTEIbHBIX KIJIETOK?
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[Toyemy upbl ABIAOTCS HauOO0JIee YHEPIreTHYSCKUMHU BellleCTBAMH?
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Buotormuecknil o bexr VpOBHH OPraHH3AIHH

l'emornotuH

JPHTPOLIT

IHAEPMIC TKaHeRk

HeveHs

Kotk bapcik OprafHaMEe LI

Yemopek pasyMHLIR

Crafo puKux 6yiBojop

bostoTo

Annoe pemectno Grocdepn

Mouesy Moan, ynoTpedasomue MEOro Yiaesoaos, npabasaswot B sece? [Towemy um me yiaerca
CHHINTH BEC, €CH YOPaTh HI PANNOHA YTAEBOAbI M NEPEATH HA BLICORODEIROBYIO MEITY ¢ TOH We
KaJ0pHEEOCTBIO]

VYuenntii noMecTHA 0Dpalubl ABHAHOIO H CAHBOYHOI0 MACAA B PABHBIX 00LEMAX B YCIOBHA ©
nocTounuoi Temueparypoii 0°C na oann wac. A 3aTeM ONEHRI ATPEraTHOE COCTORMME o6oMX
obpasmos Macen. [peanonomure, kKakuyH GyIyT pesyabTarsl onkiTa. OfbacHuTe NpeinotaraeMbie
Bamu pesyvastarsl. Hasosure arperarnoe coctonnme oboux ofpasnos macie B Konne
IKCHEPHMEHTA.

Hisecto, uro ¥ npubpesasit BoIopocaei, OONTANIMEY B APKTHIECKHY MOPAY, KOHNEHTPANRE
OPraENYecKHY BEMECTS (IHNEI0B, AMHEHOKHCI0T H CAX4APOB) B NHTOMIA3MEe KIETOK CYIIECTEEHHO
BEIINE, 9eM ¥ POACTBEHHLIX HM FPYNN 3 JKBATOPHANLHEIX H CY0IKBATOPHATLHLIX Boa. Kak moxno
oOBACHATE Takoe pasinune’ Temneparypa naas1enns HeHACHIIIEHHLIX RHAPHBIX KHCI0T HEAE,
HeM ¥ HACKIINEHHBIX. ﬂpm]n.rm:l‘re. B KaK0e ﬂ'llEHI roia K‘D.:Ill-'.l'plnll HEHACHIIMEHABIX
I.p.ﬂl EHCIO0T B COCTARE umﬁpauu: JHOHI0B " mnpoc.rlei I:E.E'lllll! 'Illlllli Gyﬂl‘l
makcumaasioi. [loacunre cooi orner. [lowemy 118 Bogopocaeil ONACHO HIMEHEHHE ATPErATHOIO
COCTORHNA BHYTpeHHeH cpeani?
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