


BOECTO PAKEHHBIEJOT3BIBERITONb30BATEAEH

OT YYAIIIHXCA:

"CoBepIleHHO 3aMedaTe/IbHast KHITa! MHe 04eHb HPAaBUTCS, KaK TeMBI B KHUTE pasfie/leHbl Ha IIOAPAs/Ie/bl, TAK YTO YUTATEN MOTYT TOYHO Hail-
TH MHTEPECYIOIIIIe VX [IaBbI, B KOTOPBIX OHM MCIIBITHIBAIOT 3aTpyAHEHNA... OHa MAeaTbHO IOAXOANT IS CTYACHTA, M3Y4akoIero Gnsyuonorno’.

Tpeticu Mynnayap, Konnedx Kaneep-Cmoxmon (wumam Muccypu)

"306u1e aHaIOTHIT B TEKCTE U YAMBUTENBHO 3 (EKTHBIE MITIOCTPALMM... TOYHEE OOBACHSIOT KOHIIEMIINH, KOTOPbIe TOTMYHO 3aIIOMIHA-
0TCSL ¥ KOTOpbIE JIETKO [OHATD, YeM B MCIIONIb30BAHHOM MHOI1 yue6Huke anatomuu u ¢usnonoruu. CTuIb U3/I0KeHNs COYeTaeT B cebe aHaIoruu,
IIPUMEPHI ¥ TIOFPOOHYI0 MHGOPMALIMIO B 0YeHb YE0GHOM Ans uTeHus (opmare... [IpocTble, 3aOMUHAIOLINECS M IPOCTO KPACHBbIE PUCYHKM — OffHA
U3 Haybosee CUIbHBIX CTOPOH JAHHOI KHUTH'.

[wcon Tosap, konnedm obuiunvt Yemexuma (wumam Opezon)

"O6peM KHUIY SIBIIETCS Hanboree IpUeMIEMbIM 110 IPUYMHE KPATKOCTU U3/I0KEHVAL... 5] LIeHI0 KPAaTKOCTh 3TOTO CTU/IS U IIPEATIOYNTAIO «TOTIble
(axTbl» TeM y4eOHMKaM, KOTOPbIE OT/INYAIOTCS «IIOBBILIEHHBIM JPYXKeMo6reM», HO Ha CaMOM Jiejie [IepeNBAK0T 13 IyCTOrO B HOPOXKHee".
JKaxnun Tunnu, konnedn obusurvt Mesa (wumam Apusona)

"Arac-packpacka o pusnonoruy npemjaraet 6onee MOMHbIE 0OBACHEHNSA, YeM IPUHCTOHCKasA «Paboyas TeTpajib 10 GUBMOMOTHIN», CIULIKOM
prO]_L[eHHaFI U C AyarpaMMaMi, KOTOPbI€ ABIAIOTCA CIUIIKOM aéCTpaKTHbIMI/[. Ita KHUTA OIIpEAEIEHHO BOCIIPMHMMAETCA KaK 60nee ABTOPUTETHAA
" aKajeMuydeckas’.

ITumep Kaii, konnedxn o6ugurv Bpyxoeiin (wmam Hoio-Incepcu)

"KapTuHKM OCTaTO4HO 3¢ (deKTHBHO 3aIOMIUHAIOTCSA, @ MIUTIOCTPUPOBAHHBIE aHATIOTN 3a6aBIIAIOT, HAIPUMED, STOT CyNepMeH, PaGoTAOINIL ¢
MOHHBIM HACOCOM... ITa KHNUTA JYHAMUYHAs, YBIEKaTebHasA I Becenmas .

Mepeoum Brodsxcem, mexnonozuseckuti konneox o6ugunvt Muodncexc (wumam Kenmyxiu)

OT NPENIOAABATEAEH:

"Armac-packpacka 1o $husMoIOruy Mo-HOBOMY, B MHHOBAIMOHHOM KITIoUe PacKphIBaeT IIpe/icTaBIeHHbIe TeMbl. OHa TOYHO 1 9 deKTHBHO
aKLEHTHPYeT BHUMAHe Ha OCHOBHBIX BONpocax dusnonoryy. KHura ieHHa 1A CTYAeHTOB, aCIMPAHTOB, M3YYaIOLMX BpayeGHOe 1ero, Oyymix
MeJicecTep 1 CTOMATOJIOTOB, a TAKXKe [T APYTHX, 3alHTePECOBAHHDIX B 0a30BbIX OMOMOTMYECKIX M KIMHMYECKUX HayKaxX .

Tomac Adamc, Muuuzanckul 20cy0apcmeenHblii yHusepcumem

"AGCOMIOTHO IIPEBOCXOIHO, KPATKO, C YeTKMMI OO'BACHEHMAMI MHOTYX OCHOBHBIX (pM3MUeCKIX IPMHINIIOB, KOTOPbIE MMEIOT BAXKHOE 3HAUEHME
111 GUBVMOTIOTHI, HO YaCTO BBOJAT B 3207y K/ieHNe CTYEHTOB... VIITIOCTpaIyy OTINYHbIe'.
Teppu Maxen, Kanugoprutickuii ynusepcumem 6 bepxnu

"OfHOit 13 CHIBHBIX CTOPOH TOTO TEKCTa ABJIAETCA €r0 YAMBUTENbHAA JOXONUMBOCTD IIPU TAKOM KPAaTKOM PACCMOTPEHMM PA3/TNIHBIX TEM.
Texct ocHOBaH Ha 6a30BoIt MHGbOPMALMY I 06/IerdeHIs] IOHMMAHNUA'.
[owcum Xepman, Texacckuii Ynusepcumem mMexanu3ayu cenvckozo X03aicmea

"OrmyHast rpaduKa Jep)KUT CO3HAHME B YETKUX BU3YA/IbHBIX PAMKAX ISl VUTIOCTPUPOBAHYSA KOHLENLMIL. B TO Xke BpeMst, XOPOILO HaIlMCaH-
HBIN TEKCT OIIMIChIBAET HOﬂp06HOCTI/l‘.. KHI/IFa HaMHOTO HPeBOCXOJII/[T ynpomeHHy}o JIMHUIO CepMﬁHOFO U3NAHUA HPI/IHCTOHCKOFO O630pHI/IKa n
HaMHOro 6orade B rofaye Matepuana’.

Cmue Yuxnep, Kanudoprutickuii eocyoapcmeenHuiii nonumexnuueckutl ynusepcumem e Ilomote

"Sl fyMaro, YTO KHIIA 3aHMMATe/IbHA I SBJIAETCS ITOJIe3HBIM Y4eOHBIM ITOCOOMEM IS CTY/IEHTOB'" .
Mapx Henvcon, Ynusepcumem wimama Mnnunoiic, Ypbana-Ilamnerin

"Sl paccMOTpeIT pAJ KHUT C HAIIAZIHBIMY PACKPackaMyl Ipexxie, 4eM OCTAaHOBUThCA Ha 3ToiL. S BHIOpas ee 13-3a MOETo 3HAKOMCTBA C KHUTOM
«AHaTOMMs1 YeOBeKa: aT/Iac-PacKPacKa» Tex JKe aBTOpOB. MHe HOHPaBMU/IICh WITIOCTPALINM, TEKCT U 1leHa... Takas KHuUra, Ha MOii B3ITIAf, ABMAETCS
HeOTbeM/IeMOii YaCTbIo Ipoliecca 00ydeHns".

Cmannu Vpsun, Konnedx Bocmounoii FOmvt



OB ABTOPAX:

Y. K3IUT

Yunu Kamnt - opopmurens kunrn "Pusuonozus uenosexa: amnac-packpacka'. OH TakKe WITIOCTPUPOBAN YPE3BbIYAIHO IOMY/IAPHbIE KHITH
"Anamomus uenosexa: amnac-packpacka” u "leoepadus: amnac-packpacka’. "AHamMoMus 4enoeexa: amaac-packpacka’ CTOUT y UCTOKOB HOBOTO JKaH-
pa Hay4YHOIT KHIUIY M CTa/Ia KJIACCUKOIL C 607ee YeM 2,5 MIUUIMOHHBIM TpakoM. Muctep Komut nonyumn crenens 6akamaBpa 610/I0OrnyecKmx Hayk,
6akaaBpa ImpaBa B YHUBepcuteTe MajtaMyt 1 CTeIlleHb MarucTpa ryMaHuTapHbIx Hayk B Kamudopuuiickom yHuBepcutere B Bepxm.

P. MEVICH

Pobept Meitcn - 3acmyxeHHsIiT Ipodeccop Kadenpbl MOTEKYIsAPHOIT U K1etouHoit 6ronornu Kamnopuuiickoro yHusepcuteTa B bepkii,
npocdeccop dusnonornu u saBefyoLmit Kadenpoit Gpusnonoryy u anaromuu B bepxu. Jloktop Meiicy — aBTOp MHOTOYMCTIEHHBIX ICCTIEOBATENb-
CKMX CTaTeil ¥ 0630pOB, IOCBAIEHHbIX MEMOPAaHHOMY TPAHCIIOPTY, @ TAKXKe CTaTeil o Gpuanonoruy yenoseka. OH HOMy4N JOKTOPCKYIO CTeNeHb
B UMKarckoM yHUBepCuTeTE.

9. MENCAMU

Scmann Mevicamn — mpodeccop Kadempbl MOTEKYIAPHOI 1 MHTErpaTuBHOIT $usnonornn B Yausepcutere mrara VimmHoiic B Ypbana-Ilam-
neitHe. OH aBTOp U PeAKTOP pasfiera mo 61onoruy, Gpu3nonorny, 4eoBedecKoMy POCTY 1 Pa3BUTHIO,  TAKXKE 10 PA3BUTHIO HEPBHBIX QYHKIINIL,
SAB/IAETCA ABTOPOM MHOXECTBA Hay‘{HbIX pa60T 110 CEHCOPHBIM CUCTEMAM 1 yqacn/uo TOPMOHOB B pa3BUTHUN MO3Ta. On HOHY‘{]/I]I }ZLOKTOPCKYIO
crereHb B o6macTyt ¢pusuonornyu B Kamdoprmiickom yuusepcurere B bepxomu.

Jlpyrue yye6GHuKu-packpacku usgarenbcrsa Benjamin/Cummings Science:
AmnaToMus B KAPTUHKAX, BTOpOe usfanue, Bunn Kanut u Jloypenc Sncon
Mukpobuonorus B KapTuHKax, V1. dsapy Ankamo u JIoypeHc Jycon
BTOPOE M3[IAHUE
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CrpoeHne KIeTKI

OIUTETNOLMATHI

Pervmkanus THK u nenetne kinetkn

OKCIIpeccysi TeHOB U CUHTe3 Oeka

Merabom3m: porb u pou3BoicTBo ATD

Merabom3m: KieTouHoe fibixaHue 1 ik Kpebeca
CrpoeHne K/IeTOYHbIX MeMOpaH

Teopmsa pactBopoB

ITyTi MeMO6paHHOTO TPAHCIIOPTA

Harpuii-xaneBblit Hacoc

MeMOpaHHBbIe OTEHIMA/IBI

Bsanmopeiictaue knetox (4. I: G 6enxu/uukno-AM®)
Bsanvoperictae knetok (4. II: G 6emok/IP,, Ca** i kaHambr)
Bsanmoperictaie keTok (4. III: kaTamuTidecKie pererntopsr)

HEEBIMBIIIIVAVHICHHAITC]

HepsHblit ucrymbe

KoHTpO/Ib MOHHBIX KaHAJIOB Yepe3 MeMOPaHHBIi [IOTeHIan

VloHbI KaK OCHOBA TaKMX AB/IEHMIA, KaK IIOPOTOBbII OTEHIIVA/, IPYUHINII "BCe
VIV HU4ero' ¥ TIepuof pedppakTepHOCTI

Hepena‘{a HEPBHBIX I/IMHy]'I])COB

CunanTiyeckas nepefaya

HepBHO-MBIIIEUHBIi1 CHHATIC

AKCOHHBIIT TPAHCIOPT, MMKPOTPYOOUKI ¥ MOJIEKY/IAPHbIE IBUTATENN
CTpoeHyie MBI 1 TeOPY: CKO/b3SAIIINX HUTeI

M1o31HOBbIE IBUTATe/N 1 AKTHHOBbIE (PTAMEHTBI
Bryrpukerounsiit Ca - "crrycKoBOI KPIOYOK' COKPAIEHN MbILIL]
OTHOIlIeHNe HATDKEHNA MBIIIIIBI K ee [yTHe

CyMMupOBaHIe COKPAILIEHIT U 3a/IeliCTBOBaHIE MOTOPHBIX KIETOK
VICTOYHMKY 3HEPIUH /1St PAGOTHI MBIIIILY

Inajikyie MbILII{bI

AsroHoMHast HepBHas cictema (AHC)

AHC: MeiuiaTOpbI 1 PeLienTopbI

KEOBOOBRANIIEHHE

31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47

BBepenvie B Kap/momnorno

IToTeniman fefcTBIA cepaLa

KT n mposefieHIte NMITyNIbca B CEPALIe

O/IeKTPOMEXaHNIECKOE CONPSDKEHNE B CePAeYHOI MbllIIIle
HeitpoxoHTpornb cepaiia

CeppieuHble LIMKIIBL: CEp/iLie-HACOC

dysyKa KPOBOTOKA

AptepuanbHOe JJaB/IeHIIe Vi eT0 M3MepeHme

Crpoenne Kanispos 1 fudysis pacTBOpoB

Dubrparys 1 peabcopoIMA B KamuusApax

JInmarmdeckas cucreMa

BeHbI KaK 71e1o KpoBu I Iy TV ee BO3BPAIEHNA K CepALly
JloKa/mbHbIN 1 CUCTEMHBI KOHTPOMb MUKPOKPOBOTOKA
KoHTporb 1 n3MepeHne MUHYTHOTO 00beMa

BapopenenTopHble pedIeKchl ¥ KOHTPO/Ib KPOBSHOTO JIABIEHNA
Temopparuy 1 epepacrperienieHne KpoBH Py M3MEHEHW TIONOKeHNA Tefa
Perynaropb! KpoBAHOTO JaBNeHNA

Crpoenne [bIXaTeNbHbIX ITyTell

MexaHnKa JipIXaTeTbHBIX IBVDKEHMI

ITAB, HOBepXHOCTHOE HATsKEHME U PACTSHKMMOCTD IETKIX
JIbIxaTenbHbIe 00'beMBI 1 BEHTUIALASA

TMuddysus O,u CO, B merkux

DyHKImM reMornobuHa

54
55
56
57

COAEEXKAHHE

IlepeHoc K1COpoyIa KPOBbIO
Tpancnopr CO,, H+u O,
KoHTpOb IbIXaTeNbHbIX IBVKEHMI
Imokcusa

Bsenenue B Hehpororiio

Duibrparst, peabcopOLs 1 ceKperyst

DYHKIMI IPOKCUMATIBHOTO KaHA/IbLIA

Vamepenne ubTpatym, peabcopOImm i ceKperun

Perynstms ckopocTi KTy604KoBOIt GrbTparym

BBefienuie B KUCIOTHO-LIENIOYHOI HaaHe

Pery/isiuus KICIOTHO-Le0YHOr0 Ga/IaHca OYKaMit

Pery/siuyst Kasmist AUCTa/IbHBIM He(ppPOHOM

Bopoc6epexxeHne 1 aHTHAMypeTIdecKuit ropmoH (AJIT)
[TpoTnBOTOYHBI I MHOXKUTEND TIeT/y [enne

KpoBsiHoe pyc/o MO3roBoro BeljecTsa MO4YKM KaK MPOTHBOTOYHBI OOMEHHIK
Perynsaums Bozibl B MexkneTHukax: AJII i anboctepos
Pery/isiust BOIbI B MEXK/IETHIKAX: MEXaHU3M aHTMOTEH3NH-PEHIH

CrpoeHne i GyHKINN HILIEBAPUTETBHOI CHCTEMBI
I[TnmesapeHnne B pOTOBO IIOZIOCTH: )KEBAHIE, CTIOHA U ITIOTAHME
Dusnonorns xenmyaKa

[ymopanbHas perynauus nuileBapeHns
Heitpoperynsauysa mmesapenis

IuieBapuTenbHast QyHKIWS OIKETyA0IHOI JKerTe3bl
Pornb neyenn v Kerun B MUILEBapeHII

CrpyKTypa I IOfiBIDKHOCTD TOHKOJ KIIIKI

MexaHM3MbI BCaChIBaHMsI B TOHKOV KHUIIIKE

Porb TonCTOI KNIIKM

Hapymenys u 3a607eBaHs INLeBAPUTEIBHON CUCTEMBI

HEEBHAYIICHCHEMAN

82
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DyHKIMOHATbHAS OPTaHNI3aIINA HEPBHOI CCTEMbI

CrpyKTypsl 1 0611111e GYHKIII FOTOBHOTO MO3ra

OpraHusanys CIMHHOTO MO3ra

Tlepudpepirdeckast HepBHasI CCTEMa

Crpoenyie 1 GpyHKIA epudepyuyecKix HepBoB

MexaHu3Mbl BO36Y)K/IEHIS ¥ TOPMOXEHMA

CHUHATIICBI IIeHTPATbHON HePBHOI CHCTEMBI

THIBI CEHCOPHBIX peLienToOpoOB

Penenrropb! ¥ nepefjaya CeHCOPHBIX CUTHAIOB

BxopHble HeilpOHbI, PELIENITUBHbIE IO/ ¥ TAKTVIbHbIE OLTYIeHNA
CoMaruyecKite CEHCOPHbIE Iy T

Opranusanys 1 GyHKII CEHCOPHOI KOPBI

Duisnonorns 60mi 1 ee BOCIPUATHA

Pecrexcst

ITpon3BONBHBI MOTOPHBIIT KOHTPOTb

Porib 6a3a/IbHBIX FaHIIEB I MOBXKEYKA B MOTOPHOM KOHTpOJIE
Onrinyeckyie GyHKIMH I/1a3a

Porb ceTdatku B GOTOTPAHCAYKIMY 11 06pabOTKe M300paKe s
TonoBHoIT MOST 1 3penme

3BYyKM 1 yXO

Pasnuyenne 3BYKOB; LIeHTPa/IbHBII OT/IEN 3BYKOBOTO aHA/M3aTOPa
YyBcTBO paBHOBECHS

YyBcTBO BKyCa

YyBCTBO OOOHSHIS

93T, con/6oppcTBOBaHME M PETUKYIIAPHAA POPMALS
[unoranamyc 1 BHYTpEHHMIT KOHTPO/b

OMOLMM, MHCTUHKT ¥ IMMOMYecKas CUCTeMa

Dusnomnorns 06y deHIs 1 NaMATH

BrioreHHbIe aMUHBI, TOBejeHUecKie GYHKII 1 MeHTa/IbHbIe PacCTPOIiCTBA



111 JlaTepanbHOCTB, SA3BIK (C TMHIBUCTIYECKOI TOYKM 3PeHs) U KOPTUKAIbHASA
CrIenyiamsanys

112 BrmsHue 4eperHOMO3roBOro MeTabo/m3Ma 1 KpOBOTOKa Ha (GyHKIN
TOTIOBHOTO MO3Ta

INEAESBI CHICEKBEIIHH!

H mo@ &@m

113 SHAOKpMHHALA CUCTEMA I zboprI TOPMOHA/IbHOII CBA3Y

114 ]leiicTBUE TOPMOHOB Ha K/IETOYHOM yPOBHE

115 MexaHM3Mbl IyMOPa/IbHOJ Perynauum

116 Innodus, runmoranamyc u HelfpoceKpeLs: Hefipornmnous

117 ApeHornodus vt ero KOHTPOJIb CO CTOPOHbI TMIIOTaIaMyCa

118 TopMoH pocra: pocToBble 1 MeTaboyrdecke 3 QexTsr

119 leiicTBUE TOPMOHOB HIMITOBU/HOI JKETE3bI

120 ITapamuToByiHbIE XKee3bl ¥ TyMOPaIbHAaA PETY/IALNA I/Ia3MaTIIECKOT0
KaypIua

121 KocTHble CTPYKTYPbI M MX POCT

122 OHpoKpyMHHAA (byHKuMﬂ TIO/DKEMTY/IOYHOI JKeTIe3bl: CUHTE3 Y CeKPeLs
MHCY/IMHA

123 ®yHKUMM MHCY/IMHA U ITII0KAaroHa

124 TlocmencTBysA HEJOCTATKA MHCY/IMHA: imabeT

125 Mo3roBoe BelecTBO HafIIOYeYHMKOB: PETYIALMA KaTeX0NTaMIHOB
U VX JIeVICTBIE

126 KopxoBoe BelllecTBO Ha/IIOYEYHIKOB: PEry/ALIAs albJOCTEPOHA 1 €0 AelCTBIe

127 KopkoBoe BellecTBO HaJIOYeYHNKOB: [IefICTBIE KOPTU3O/IA

128 Ilonosble rOPMOHbI HAJIOYEYHNKOB; HAPYLIEHNA B KOPEe HafITIOYEYHMKOB

129 TopMOHBI, BbIfIENAEMbIE HEOCPEICTBEHHO TKAHAMM: IPOCTAIIAH/IMHBI

130 ®usnornorus o6MeHa yrIeBOAOB

131 Heitpoperynsuus ypoBH: caxapa K KpoBJ

132 I'ymopainbHas perynALys ypoBHA caxapa K KpOBI
133 ObmeH xnpoB

134 Perynsims o6MeHa XXIPOB

135 ®usnonorus XonecTepyHa U IMIOIPOTENHOB

136 Benxit: 06MeH 11 peryisus

137 OxumcreHye IUTATENbHBIX BEUIECTB, METabOMIYeCKoe TeIIo ¥ yPOBEHb
MeTabommM3ma

138 Perynsuys anmeTnTa, MIa KaK TOIIMBO 1 SHEPTeTU4ecKuit 6amaHe

139 Tyunoctb u Kak ee n3bexarh

140 Temmeparypa Tena, IIPOM3BOACTBO TEIIA U TEIIONOTepH

141 Tepmoperymamms

HISANINHTANCEBFAHHIMAN

142 KposeTBopeHe, cTpoenie 1 QyHKINI KPOBU

143 KpacHble KpOBsHbBIE Te/blla

144 usyonOrys arrMOTHHALIY KaK OCHOBA (peHOMeHa IPYIII KPOBU

145 TemocTas u QU3IMOJIOTIs CBEPTHIBAHIS KPOBI

146 Berble K/IeTKY KPOBY M VX 3aLMTHBIE (YHKIINI

147 TIpuo6GpeTeHHbIt IMMYHNTET: B-muMpOLIMTBI 1 ryMOPaTbHBIT HMMYHUTET

148 T-nmMQOIMTDI M KIETOUHbII MMMYHUTET

IPASMHOKEHHE

149 O61mit 0630p YeMOBEYECKOIT IIO/IOBOI CUCTEMbI

150 ®yHKIys AMdeK: 06pasoBaHye CIIEPMBI

151 OyHKuMY CriepMbl 1 ee FOCTaBKa; peIeKChl IPEKIIHI I IAKYIIALIN

152 JleifcTBYE TECTOCTEPOHA ¥ TyMOpA/IbHASA PETY/ALMA PAbOThI AMYEK

153 OyHKu¥Y ANYHUKOB: HOPMUPOBAHIE AMLIEKIETKI ¥ OBY/IALMA

154 QyHKUIMY AMYHIKOB: CEKPEL U JIEJICTBIE XeHCKUX IIOJIOBbIX TOPMOHOB
155 IymopasnbHas perynAuys akTMBHOCTY AMYHNKOB

156 PusnonorysA CiepMbl, ANLEKNETKY 1 OTIOFOTBOPEHMS

157 Pannee pasBuTie, MMIJIAHTALMA M B3aMMOOTHOILEHMS MaTePy U TLIOfA
158 Perynsumsa 6epeMeHHOCTI 1 POJIOB

159 Perynsims pocTa MIeUHbIX Xe/le3 1 TaKTaIii

160 Perynsims onpefeneHns nona 1 IoJI0BOTO PasBUTUL

161 ®epTHIBHOCTD M KOHTpALIEIINA

ARESETOAD fBEPMHHOB



B HoBOM M3manuu "Pusuonozuu 4enosexa: amnac-packpacka" Halv MOofXOAbI
Y MJieV OCTAIOTCSA TI0 CYIECTBY HeM3MEHHBIMIL. Mbl IIpefiCTaBIsleM aBTOHOMHBIIA,
COBpeMeHHBIIT KpaTKuit 0630p dusyonorny denopexa. Marepuar mofaeTcs ¢ a30B:
MHPOPMALS IIPEIIOFHOCUTCA 1O TIPUHIIUITY TIOCTIE0BATENHOTO YCIOKHEHNA
U TIOAXOMNUT KaK JIISl yYaIMXCA KOUIEKEN M CTY/IeHTOB-MeAMKOB, TaK Vi I
3aHMMAIOLIXCS CAMOOOPasoBaHueM HempoheCCHOHaOB. [/ JOCTIKEHILs
IIOCTAB/IEHHBIX Lie/lel B paMKax 161 pasfiesia Mbl MiCIIO/Ib3YeM YHIKA/IbHbIE
TIeflarornyeckue MofXofibl, OCHOBAHHbIE HA AKTHBHOM 3aTIOMJHAHMY B IIPOLIeC-
ce packpauyBays. Takim 06pa3oM, MBI IIPECTaBIIAeM BallleMy BHUMAHIIO
HECTaH/JaPTHYIO KHIUTY, KOTOPAsA MOXET CTATh a/IbTePHATBO MM JOTIONHEHNEM
K Haybo/Iee 4acTo MCIOMb3yeMbIM Y4eOHMKaM.

KakoBbl e 9TV 0COOEHHOCTH, 1 KaK OHM IPUMeHMMBI K pusuonoruu? B ciy-
Jae C aHATOMIIel1 JOCTOMHCTBA PacKpacKy odeBMAHbL Kitaccmdeckast aHaro-

M1l — BU3ya/IbHas HayKa O YeTKO OIpefeNeHHbIX CTPYKTypax. PackpamBanue
VIUTIOCTPALIVIA IPEAICTABIIAET COOOI POLECC, 3aCTy>KMBAIOIINIL IIOTPAYeHHOTO
BpeMeH, 3P PEKTVBHBII [IOTOMY, YTO STOTO HeMb3s CAEIATh Oe3 TMYHOTO
BHUMaHNA K JETAIAM. Bo MHOrMX OTHOIIEHMSX packpalinBaemMbie CprKTypr
HECKO/IbKO TIOXOXY Ha PUCYHKM. DTO Pa3BUBAET OLEHKY (POPM I OTHOCUTENTbHBIX
HPOIIOPLINIA, M 4TO, BO3MOXKHO, 60/Iee B&XHO, GOPMUPYET MBIILIEYHOE IYBCTBO,
TIOCKOIBKY [IBVOKEHNS PYK MHTErPUPOBAHBI C BU3YaIbHbIMM CTiMYIaMu. Kpome
TOTO, VICTIO/Ib30BAHME LIBETOBOTO KOJIa TIOBBIIIAET OCBEOM/ICHHOCTD O B3aXMOCBI-
35X M YIPOILAET CTI0KHbIE PUCYHKM, YTO BPSAJ, /N IOCTVDKMMO JPYTVIMM CIIOCO6a-
Mn. ':DaKTI/[“IeCKI/I, VICIIO/Tb3OBAHME LIBETOB aCCO].U/[aTI/IBHO]?I CBA3U CO CprKTypaM]/I
OpraHM3Ma JiefaeT U3 CTyJeHTa UCKYIIEHHOTO MPodeccuoHaa.

TTockombKy YHKLs HAIPSAMYIO 3aBUCKT OT CTPOeHMsI, 06ydeHe dusmonornm
TIOCPEJICTBOM ITOCTIDKEHIIA CTPYKTYP MMeeT HeCOMHEHHBIe IIpenmyIiecTsa. Tem
He MeHee, OIUCAHNe CTAaTUYeCKIX aHATOMIYECKIX 0OBEKTOB AB/IACTCA TNIIb
OTIPaBHOI TOUKOIL. OT/INYNTETbHOI 0COOEHHOCTDIO (PU3MOMOTNN ABTAETCA TO,
YTO OHA MIMEeT JIETIO0 C JYHAMUYECKMMIL ITPOLieccaMit. ITO HAXOAUT OTPaXKEHIe
B Hpeoé]la]laHI/H/[ CXEeM /1A ONMCAHUA CUT, XUMNYECKUX peaKuI/u?[, IIOTOKOB, CTa-
LIIOHAPHBIX COCTOSIHMIL, CUTHAJIOB 11 0OPaTHOI CBsA3M. [TOCKObKY 9TH IOHATIS
a0CTPAKTHBI, OHM He OB CTAaHAPTUSUPOBAHBI B OOLIEIIPUHATOM CMBICIIE, Y TIO-
TOMY JIX OCBOGHJIE TPE/ICTAB/IACT 3HAYMTEbHbIE TPYHOCTH ISl HAYMHAIOLVX
CTYHEHTOB. B Harlelt KHITe 5TV TPYJFHOCTY PELIAIOTCA HECKONMBKIMI CIIOCOOAMI.

B iepBy10 04epefip, Ipy OMOLLY CBOGOFHOTO MCIIO/Ib30BAHNS W/ITIOCTPALIVIL
U Taxe MY/IbTAIIHBIX HCpCOHa)KCIZ, KOTOpbI€ IIPUBHOCAT «JKMBBIE» IBVDKCHIA
B [IMiarpaMMbl, YTO [IO3BO/AET CTYAEHTAM CBS3aTh IIPOLIECC C MECTOM JielICTBIA
VUM C IPYTUMI XOPOILIO 3HAKOMBIMI 06'beKTaMu. Bo6aBoK, ¢ TOMOIbIO IiBeTa
TePMIHbI CBA3BIBAIOTCSA CO CTPYKTYPAMI I IIPOLieccaMi, 0becrieunsas LieNMocTHOe
TIOH/MaHJe OCBaMBAeMOI1 Hay4Ho tekcukut. KpoMe Toro, ucrionb3oaHme
IIB€TOBBIX KOJIOB ITO3BOJIACT JIETKO IMOHATH O6LLU/IE 9JIEMEHTBI B CJIOKHBIX CXeMax
(Harpumep, nonst H* B kucnoTHO-1emo4uHoM 6aance). Ho camoe BaxkHoe TO,
YTO IIPOLIECC 3aKPALMBAHMs 0OeCIedNBAET KpaifHe HEOOXOMMMYIO LA IIePBbIX
BCTPeY CO CTIOYKHBIMI ABNIEHNAMN OKYCHPOBKY BHMaHMA. Heperko HOBUUKI
B OTYAAHMM OPOCAIOT M3yUeHMe, B TO BpeMs KaK 607iee ONBITHBIN CTYEHT pasjie-
JIUT Ty Ipob/eMy Ha 607iee MeJIKyie 3aa4H 1 IOCTENeHHO cobepeT Bee BMeCTe.
Camo packparBaHue Io0Y)X1aeT 00yJaoIIerocs 0CBauBaTh CIOKHYI0 CXeMy
3a OJIMH Pas3, 4TO MO3BO/IAET HOBUYKY YyBCTBOBATD Ce0s ropasfio yBepeHHee B CO-
CTOSTHIM He3HAHNsA B TeueHNe 60/lee JTMTebHBIX IIePUOIOB, TAK YTO YCBOCHME

IIEEAHCAOBHE

Martepya/ia CTaHoBUTCs 6oree 9ddeKTUBHBIM. V1, HAKOHEL, CAMOCTOATE/bHbII
BBIOOD LIBETOB JIeIA€T POEKT 607Iee MHAMBUYAILHBIM 1 PasBleKaTe/bHbIM,
YTO OT/IMYAETCS OT CTEPEOTUITHOTO 00yUYeH s, B KOTOPOM JIOJITHE Yachl TPATATCS
Ha Tor/IomeHne uHGopMart. Mbl caMit ¢ MHTePecOM OB/ BpeMsl, CO3fiaBast
3Ty KHI/[I'Y, ¥ HaJIeE€MCs, YTO BbI TOXKE IIOTPATUTE BPEMA C TIO/TB30IA.

XoT I71aBbl pa3MelLeHbl B IMHETHOI OCIEeN0BATeIbHOCTH, He BCETAa Heob-
XOJIMIMO V3y4aTh UX B IIpeiCTaBleHHOM Iopszke. HexoTopble unrarem MoryT
IIOCYMTATh BBOJHbIE Pa3JIe/bl CTUIIKOM abCTPAKTHBIMY IPY TIePBOM 3HAKOMCTBE
¥ TIPEYCIIEOT, HAYMHASA C OfHON 13 CUCTEM OPraHOB B TIOCTIEYIONVX Pasfienax
KHUTH, a TI03)Ke, TI0 Mepe HeOOXOAMMOCTY BepHYTCA K 60/iee pAaHHMM pasfieriaM.

B mo6oM crydae, KpaiiHe xe/aTelbHO poydecTs «BaeneHne» (1 BepHyThCs
K HCMY), B HEM MbI OGT)HCHHCM OIPENETICHHDIE KOJbI M CUMBOJIBI, I/ICHO]Ib3y€MbI€
Ha IIPOTSKEHNI BCell KHUTL.

TIpyu OArOTOBKe HOBOTO M3/JAHNS MBI IIepepabOTalI TEKCT U BHIITHMIT BHJ
TPaKTIYECKN KaKJIOTO pasyienia, BHECIV VICTIPAB/IEH IS I YTy IV TIeflaroriye-
CKJI€ aCIIEKTBI, BHEAPUIV TIOCTIEAHIE Pa3paboTKi. MbI Takoke J0OABIIN IEBATH
HOBDBIX PA3[E/I0B. Hamm nonbitkn I/[306pa3l/[Tb (bMSMOHOFI/[‘{eCKI/Ie ABJICHUA
B CBOOOJIHOM W3/IO)XKeHNI HEN30EXXHO PHBE/ K KOMIIPOMICCY: TaK, HEKOTOpbIe
TeMbl OCBelLeHBI G071ee ITTy00KO B yiiep6 ApyruM pasgenaM. Mbl 3auHTepecoBa-
HBI B MHEHUI YMTaTeNIel [0 STUM BOIPOCAM, a TAKKe ObUIN Obl IIPU3HATEIBHBI
3a 3aMeYaHMs, YKa3bIBAIOIE Ha KaKie-1M00 HeTOYHOCTH.

MBbI 671arofapHbI PATY HAIIMX KOJUIET 33 9KCIIEPTHBIE OLIEHKI IIEPBOTO M3/ja-
HIA, 2 TAKKE PEKOMEHIOBAHHDIE IBMEHEHNA VI OIIOTTHEHMIA. Mps1 6}1ar011ap1/[M
Tomaca Apamca, Miranranckuit rocyfapcTBeHHblit yHuBepcuteT; CoHio Konyaii,
Yausepcurer CeepHoro VimmiHorica; Ixona ®opra, Kamidopuuiickuit ynusep-
curet B bepxmz; [[xnma Xepmana, Texacckuit YHUBepcuTeT MEXaHM3aII ¥ CETb-
cKoro xo3aricTa; Marunby Xonbsapt, VinmiHorickuit yauBepcuteT B Yp6a-
Ha-IlTammeits; Cranmi P. Vipeuna, Komnemx Boctounoit FOTer; [Ixona Jlenpu-mir.,
Yuusepcurer CeepHoit Kapormsst B [puuc6opo; [Ixona Jlosemma, Kentcxmit
rocyfapcTBeHHbli yHuBepcurert; Teppu Makasna, Kamudopruiickuit yrisepcuteT
B Beprmn; Suuyt Hapgymmu, Vinmuoiickimt yuusepcuter B Yp6ana-Ilammeits;
Mapxka 9. Henbcona, VimHorickuit yauBepcutet B Yp6ana-Illammerin; Ilemio
J1. Testriop, TexHmdecKmit Komremx obumHbr O3apkc; a Taxke Crusa Bukiepa,
KanndopHuitcknit rocyapcTBeHHBbIIT MO TeXHNYeCKMiT yHuBepcutet. Kpome
TOT0, MbI 6I)IIII/I Panpl IPEIIOKEHMAM HaIIMX MEPCIEKTUBHBIX CTYJIeHTOB, a TaKXe
ux o63opam: Mepenur bromxkert, Corosann Kk, Jlopucin [Ixexcon, [Tutepy
Kawo, Tpeticu Mynnayap, Tamu ITnarume, [Ixony Iosapy u Ixexu Tumm. Kpome
TOro, MbI G71aroapym Jku BpujioH, Halllero 3aMeyaTeIbHOrO INTEPATyPHOTO
pemaxtopa, u [xeppu Vunkasy, TypeStudio, Canra-Bapbapa, 3a HeoleHUMbII
BK/Ia/] B Hallle M3[aHye.

Ocobas 6marogaprocts Jloper Kamnt, Kprcre 3sernuiios u Hyuns Mevicamn
32 X TEPIIEHNE, a TAKXKE LICHHbIE COBETHI 110 ]II/ITCpaTyprIM n Xy]lO)KeCTBeHHbIM
BonpocaM. V1, HakoHeLy, MbI 6arofapym vyt PoJICoM, HAILEro PefjaKTopa-io-
pyunrensa B Benjamin Cummings, 3a ee 9HTy31a3M, BIOXHOBEHME 11 MO6E3HOCTb,
a TaKJKe 32 ee TBEP/YI0 PYKY PYKOBOJIMTENA.

Y. Kanum
P. Meticu
3. Meiicamu



BBCACHHE

(ITpocTO HECKOMBKO TO/IE3HBIX COBETOB)

CKOJIBKO HY>XHO IIBETOB

Y Bac JOMKHO OBITD, IO MeHbIIell Mepe, 10 IIBeTHBIX PyYeK MM KapaH-
Haueit (TonbKO He macTenbHbix). Kapanpaum 6oee MOfaT/InBBL, TaK 4T0
BBI MOXKeTe IOCUIbHEE MM TToC/Tabee 3amTpuxoBarh KapTuHky. C apyroi
CTOPOHBI, Py4KH fpUe 3aKPAIINBAIOT, TAK YTO Ballla KAPTUHKA B MTOTE OyeT
6oree mpyBIeKaTeNbHA.

Yto 6bI BBl HY MCIIONB30BANN, YeM OOTIbIIe IIBETOB Y Bac Oy/eT, TeM
6oIblIe YIOBOIBCTBIA BbI IOJIy4UTe 11 TeM Ty4lile 6YAYT Pe3yIbTaThl YCBO-
enusi. Ecnu Gynere mokymaTh 1BeTHbIE Py4KH OTHENBHO (eC/u, HANpyMep, B
MarasiHe He IPOAAIOTCSA HAOOPBI), TOCTAPANTeCh HAMITI KaK MOXXHO Goree
KOHTPACTHBIE [[BETA I He 3a0yAbTe MP1OOPeCTH Cephlil 1 YePHBIIL.

KAK PACKPAIIIMBATH

OueHb IPOCTO: Ha KAXO0Il WITIOCTPALNY OTAebHbIE YaCTU UMEIOT TeM-
HBIIT KOHTYp 1 MapKupoBKy 6yksamu (A, B, C u 1.5.). Kpome Toro, kaxxaas
U3 3TVX KapPTMHOK CHabXeHa OIpe/ieNleHHOIT TPO3PAYHOIT OANCHIO I TAKUM
Ke APIBIYKOM. 3aKpalnBaiiTe abpyc WIMOCTPALUH I TTOAIICK K Hell OFHIM
U TeM e [jBeToM. TaM, e HOAMICh — IPOCTO 3ar0lI0BOK, He OTHOCSIINIICS
K KaKoJi-TO OIpefieleHHOI CTPYKTYype, AP/IBIYKM OTMedatoTcs educom (A-,
B-), sakpalnBaiite TOIbKO HalIMEHOBaHNe.

He oxpaiunBaiite B OAUH L{BET Pa3Hble OYKBEHHBIE SP/IBIYKI HA OHOI
CTpaHMuIle, KpOME CTy4aeB, KOIZja CaMo 3ajiaHe TpebdyeT Gonblie 1{BETOB,
YeM y Bac eCTh: TOT/Ia IOHEBOJIe MPHAETCS IOBTOPATLCA.

HexoTopble MIMIOCTPALNY IO Pa3HBIMI OYKBaMM HACTONBKO TECHO B3aM-
MOCBA3aHBI, 4TO TPEOYIOT OKPAIIMBAHMA B OJUH IBeT. B Takux cnyvasax ogxa
OykBa uMeeT pasHblit nHAekc (A', A’ 1 T.1.), a iBeT HeOOXONMM OV HAKOBBIIL.
Ha turyse BbI MOXeTe 03HAKOMUTBCS C IIPUMEPOM O(POPMIIEHIS.

Ecnu npospayunble MOATINCH ¥ KOHTYPBI CTPYKTYP IIOMeYeHBI 3Be304KOI
(*), 3samTpuxoBbIBaiiTe MX CepbIM. EC/u OHM CHaG>KeHbI CUMBOJIOM «He 3aKpa-

LINBATb», BBITTIALAILINM BOT TaK (;ﬁ), OCTaBbTE€ MX HE 3aKpALICHHBIMIL.

CTPYKTYPA KHUTU

Kunra nopenena Ha TeMbl: «JIbixaHue», «[InmeBapenne» un T.1. B xaxpoi
TeMe HeCKO/IBKO PasBOPOTOB. Y Ka)XX/IOTO pasBOPOTa ClieBa — TEKCT, CIIpa-
Ba — JUDTIOCTpaIyA. TeKcT OnuchIBaeT 1 BKpaTIje XapaKTepu3yeT TO, YTO
u306paxkeHo.

OO6BIYHO AT KAXKAOT0 PAasBOPOTA CBOS TEMA, TAK UTO LY paboTe ¢ OZHIM
BaM He NpuUjeTcsA 06pallaThCsA K NPeAbIAyIIeMy UIH K CIeYIOIIeMY.

IMOAXO0I K KAXKJIOMY PA3BOPOTY

Camut 15t ce6s peunTe, YUTATh 1M BHAYANIE TEKCT, @ [IOTOM PacKpalln-
BaTb, WM HA06OPOT. A MOXeT ObITh, BBl IIOCYNTAETe HanboIee IOIe3HbIM
BHAYajle YNTaTh, IOTOM PACKPAIINBATh, a IOTOM ellje pa3 HepeYnThIBATb.
Ho pasxe ecnu BbI 6yfieTe Cpasy pacKpallnBaTh, €CTh KPaTKye XapaKTepyuCTu-
KJ HeIOCPeNICTBEHHO B G/I0Ke M/ITIOCTPALIMIL.

IIpexpe, 4eM pacKpalnBaTh, o6paTyTe BHUMAHIE HA 3aMETKM Ha K0t
TeKCTOBOIT CTpaHMIle BHU3Y, clipaBa. OHM He MMEIOT HUYero obIero ¢
3a/JaHMAMI TI0 CAMOKOHTPOJTIO, @ TPOCTO MOZCKA3bIBAIOT, HA YeM CIeflyeT

AKLEHTNPOBATh BHUMAHME, U T.II.

OTKYJA HAYMHATDH

He 06s13aTe/bHO MATH 11O KHUTE OT HaYa/a O KOHI[A, JKeaTebHO JINIIb
HAYMHATbh B K&XKJIOM pasjiefie C ero Havyasna.

Bbl MOeTe paboTaTh He TONMLKO CO BCEli KHUTONL, HO M IIPOCTO Y/Iy4IIaTh
CBOM 3HAHMA 10 KAKOMY-TO OIpefieleHHOMY BOIPOCY; TOT/IA JOCKOHAIbHO
packpacbTe Bce 110 3Tl TeMe. Kaxxibiit pasBopoT caMopiocTaToueH 1 aB-
TOHOMHO OPIaHM30BaH B IIAHE TEKCTa ¥ KaPTUHOK C L]e/Ibl0 HaMMYYIIero
OCBOEHMA MaTepuara.



CHMBOIJIbBI, UCITIO/Ib3YEMBIE B KHUTE

OTH CYMBOJIBI MICTIONIB3YIOTCA /ISt SKOHOMII MECTa B IIPOCTPAHHBIX OObACHEHN-
£X, ONMCAHMAX MPOLIECCOB, YTOOBI JOCTYITHO UCTONKOBATD CNIOXKHbIE (hysmomnornye-
CKUe SBJIeHNA.

Heobs13aTe/IbHO 3aIOMIHATB VX, BEJib OHU CTAHY'T IIOHSTHBI IO XOXY paboThI
Hajt kHuroit. Ho ecnut BbI BAPYT 3a0y/ieTe, 4TO OHM O3HAYAIOT, BBI BCETZIA MOXKETe 3a-
IJIAHYTh B 3TOT pasfien. VIX MOXHO 1 He 3aKpaIUMBaTh; BCE 3aBUCUT OT TOTO, KAKYH0

POTb OHM UTPAIOT B KOHKPETHOM YacTy KHUTHL.

munu CD‘-?

JTro6bie CTPYKTYPBI, BEIECTBA VTN IIPOLIECCDHI, ITOMEYEHHDIE 9TUMM CMMBOIaMH,
YBEMMUYMBAIOT CBOV KOMYECTBEHHbIE VIV KAYE€CTBEHHDIE ITOKA3aTEN.

W =

ITU CUMBOJIBI O3HAYAIOT 06paTHoe: CHIDKEHME MHTEHCVBHOCTY MV YMEHbIIIE-

HUSL B pa3Mepe.

CUMYTAUUS

¢ b

H}II/IHHa}I JKMpHasA CTpENnKa o603HavaeT CTUMYTIALNIO I aKTUBALAIO.

uHeubuposanue

ooaaaoacaoW
JInvHHAS TyHKTHPHAS CTPeKa 0003HaYaeT MHIMOMPOBaHIe KaKOro-mbo
portecca.

UHeUOUPOBaHO

0000000000 >

Crperika 113 TOUEK O3HAYAET, YTO JAHHBII IIPOIIECC 3aMHIMOMPOBAH WM OCTa-

HOBJICH.

2
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O Posegerdes U S
2NUKO2EH YPOBHU caxapa 8 Kposu

MOJIEKYa eNitoKO03bl

Q

N

Morexyra rioKo3bI (caxapa); IpeoGpasoBaHyie TAKUX MOTIEKY/I B ITIKOTeH;
HpOGVPKY [ 0003HAUEHNS BHICOKOTO MV HU3KOTO YPOBHEI! ITIOKO3BI (caxapa).

meso Heﬁpona cuHanmuueckas OnsuKa

AKCOH

O6bI4HOE M300pasKeHie HEPBHOI KIETKIL.

CTETE]

Monekyna xupa
(mpuenuyepuoa)

ononm

JHCUPHBLE KUCTIOMbL

—]
IIULIepUH

O6bIyHasA MOIEKY/Ia XX1pa (TPUITNILIEPUAA) 1 ee TINLEPYHOBbIE V1 SKMPHOKICTIBIE

COCTaB/ISIONINE.

oo Co

AMUHOKUCTIOMbL Genox

OTHC}IbeIe AMUMHOKMC/IOTHBIE OCTaTKM U IX COEAVHEHNIE B Genkin.
8vblC.

HU3. KOHUeHmpauuu

IpapyenTHBII CUMBOTI, IPEACTAB/IAIOLINIA IBVKEHME BELIECTB 13 30HBI BHICOKOI
KOHIIEHTDAIMM B 30HY HUSKOIL.

CuMBO/IBI /151 Pa3/IMYHbIX GMOKATA/IM3ATOPOB 1 X BO3JENICTBUSL: pasbyeHe,
4jIeHeHNe UM PACKIIA/IKa MOTIEKY/L

N\ ZZ=

dHepeus {

CaepxaxTypHas Monekyna AT® u sHeprits, BICBOOOK/TaeMast Py ee pasyioKe-
Hut 1o 6oriee "Bsiyiolt” Mosexyet ALID.
K7IemouHas memOpana

—_

MPAHCHOPMHDLLL MeXAHUSM

CuMBO 151 0003HAYEHIs] BHY TPUK/IETOYHOTO OOMEHA BElLIeCTB.



1

Knerounas (13]/[3I/IOHOFI/I$I

JKuBble cyuecTBa COCTOAT U3 OFHOI K/IeTKM win 6oree.

Kaxmas K1eTka MOXeT XXUTb 060C00/IEHHO OT OCTa/TbHBIX.

Besikast K/eTKa — U3 KIIeTKM.

OTI TPy MOMTOXKEHNA OTPAXKAIOT KJIETOYHYIO TeOPHIO, TI0Apa3yMeBalo-
I[YIO, YTO T€ JACTI HAIIETO Te/lad, KOTOPbIE CYNTAITCH (PYHKIIMOHUPYIO-
MM — eJISIT, AILIAT, IePEMEIAI0TCSI U BOCIPOU3BOAATCA — AEIAI0T 9TO
C IIOMOIIIBIO KJIETOK, COCTAB/ISIONINX IPUOINSUTENBHO ABE TPETH Beca
Hauero tesa. Koz ckopo ¢usnonorus crpeMurcst 06bsACHUTD, Kak pabo-
Tal0T ")KMBbIe MAIIVHbBI", OHA IOJDKHA 3TO CJie/aTh ¢ IOMOLIbIO TOHMMA-
HYsA PYHKIUIT OT/E/TbHBIX K/IETOK.

KrneTtky nmeioT pasnnyaHble pasmepsl, popmy u crpoenne. Knetku
MeYeHn OT/IMYAIOTCS OT KJIETOK TOJIOBHOTO MO3Ta, OT/IMYAMOI[UXCS, B CBOKO
odepesib, OT K/IETOK KpoBU. Bce K/IeTKY cofiepyKaT CTPYKTYpbl, Ha3BaHHbIE
opeamennamu, KXXas U3 KOTOPBIX CIIeLNaTN3MPYeTCsl Ha BBIIIOTHEHNN
crporo onpepeneHHo GpyHkuuu. HecMoTpst Ha TO, 4TO KileTKa, n3obpa-
>KEHHas Ha TIepBOM Pa3BOpOTe, He MOXKET AaTh IPefiCTaB/IeHIe 000 BCex
K/IeTKaX, OHa COZlepXXNUT BCe CTPYKTYPBI M OPTaHENIbI, KOTOPbIe 0GBIYHO
Hp]/[CyTCTBy]OT B 60)’[])].HI/IHCTBE KIIE€TOK.

Knerounas memOpaHa. OTa BHEIIH:A IPAHNUIIA KJIETKY COCTOUT
13 TOHKOTO J{BOJHOTO C/1051 (BCEro 4-5 HM) SKMPOBBIX (IMIINAHBIX) MOJIe-
KYJI CO BCTPOEHHBIM (eIKOM. B IoI0/IHeH e K CTPYKTYPHBIM, HEKOTOpbIe
MeMOpaHHBIe 6eIKy 06eCIIednBaIOT TPAHCIIOPT BELIECTB B K/IETKY U 13
Hee. J[I[pyrue ciry>kaT peLienTopaMi I XMMUYECKIX CUTHA/IOB OT APYTUX
K/IeToK. Boree Toro, HekoTOpble MeMOpaHHbIe OE/KM BBIOMHAIT QYHK-
1M HepMEHTOB, B TO BpeMs Kak fipyrie GyHKIMOHMUPYIOT KaK aHTUT€HBI,
olpeyieNAIe YHUKATbHOCTb OPTaHM3Ma KaK/IOTO YeIoBeKa.

Snpo. Camas 3HaUMMast KI€TOYHAsI OPTaHe/Ia, AAPO CONEP>KUT
reHetndeckuit matepuat: reus, JHK u xpomocomsl. VHpopmanms,
XpaHAMAACA B TeHaX, VICIIONb3YeTCS B IIOBCEHEBHON SKM3HM KJIETKM U B
ee BOCIIPOM3BOACTBE. SIAPO TaKoke COREP>KUT MEHbIIIee Te/Iblie, SAPBILIKO,
CocCTOsIIIee M3 KOMIAKTH3MPOBAHHBIX XPOMOCOM BMeCTe CO Crenugu-
yeckuM 6erkoM 1 HeckonpKyumu Tspkamy PHK. Sppsiiiko nHummumpyer
¢dopmupoBaHme pr60CcOM — CTPYKTYP, HeOOXOMMBIX J/IsI CMHTe3a OenKa.
SImpo oKpy>KeHO [ABOITHOI MeMOpPaHOI1, TPOHM3AHHOI IIOPaMM, BOBJIEYEH-
HBIMM B TPAHCTIOPT BEIeCTB MEXY AAPOM U OCTATbHOM JaCThIO KIETKIL.

IIutonnasma (LuT0307156). 3aHNMAIOLIASE IPOCTPAHCTBO SALPOM
U IIa3MaTHUYeCKOI MeMOPAHOIL, LIMTOIIa3Ma COREPXKIUT MEMOPAHOCBS-
3aHHbIe OPraHe/UIbl, PMOOCOMBI /sl CUHTEe3a Ge/IKOB 1 CTIOXKHYIO CeTh
HUTel 1 TPy6OUeK, HA3BAHHYIO IUTOCKeNeTOM. Ta YacTh LMTOIIA3MBI,
KOTOpas HaXOAWUTCA B COCTOSHNM 301, IPOMEKYTOTHO CPefIbl /I BCeX
9TUX CTPYKTYP, TaK I Ha3bIBACTCS LIUTO30/Ib, U COLEPXKNUT MHOTO OeI-
KOB-(bepMeHTOB (K/IETOYHBIX KaTaM3aTOPOB OMOXMMIIECKIX PeaKIii).

MuToxonmpuu. 11 "3NMeKTPOCTAHIMN" KIETKU ABIAITCA CTPYKTypa-
MU, Tie XIMIYecKast SHepIus, COLep)KaBIIascs B MO/IeKy/IaX MUTaTeIbHBIX
BelleCTB, Oy/eT y/IOB/IeHa ¥ COXpaHeHa ITOCPECTBOM CUHTE3a MOJIe-

Ky AT®. AT®, B cBOIO OYepefib, CIY>KUT SHEPreTUUeCKOil "'BalTI0TOI ",
Heo6XOAMMOI1 /s BBIIOTHEHN K/IeTKaMy paboThl, HOCTABIIAA SHEPTHUIO,
Tpe6yeMyIO I BUOKEHWA, CereL[]/II/I U CHTEe3a C/IO>KHBIX CprKTyp.

IHjoIIa3MaTUYeCcKasa ceTh. DHoIasmarndeckas cetsb (AIIC)
SIBIISIETCS CETHIO TPYOOUEK U CITIAXKEHHbIX MEIIOYKOB, CHOPMIPOBAHHBIX
MeMOpaHamu, KOTOpble GYKBa/IbHO Be3fieCyly B Ijurorasme. Hekoropas
vactb IIIC (urepoxosaras SIIC) nMeeT 3epHUCTBIN BUJ, 13-32 HAXOAAIIMX-
51 Ha e€ TIOBEPXHOCTH pUHOCOM. DTO MeCTa CHHTe3a 6e/IKOB, IIpefHA3Ha-
YEHHDBbIX /I opraHenn, 7151 KOMIIOHEHTOB K]'IeTO‘IHOI/uI MeM6paHI)I VTN )1
CeKpelmy U3 KJIETKM BO BHELIHIO cpefy (HarpyuMep, FOpMOHOB). [/akas
II1IC ne nmeet pubocom. OHa 06BIYHO BOB/IEYEHA B METAOO/IV3M JIMIIUIOB,
HO MOXKET TaK>Ke CITY>KUTD JUIA IeTOKCUKAIIMM Pa3/INYHbIX BELIeCTB I Jie-
aKTUBALMV CTEPOVHBIX TOPMOHOB. B MbIIevHbIX KIeTKax rmagkas 11C
(capKorTasMaTidecKas CeThb) COEPKUT OOblliee KOMMYECTBO KaIbIiis,
HeOOXOAMIMOe /ISl MBIIIEYHOTO COKPAIIIEHISL.

3AJAHMSA: Hanbonee ceernvim sakpacsre A u G.
1. CHadaia B BepXHeM /IeBOM YITy 3aKPachTe Ha3BaHye, IPUMep CTPYKTYPbI 1 COOTBETCTBY-
IOIIYI0 CTPYKTYPY Ha LieHTpa/IbHOI! IWUTIOCTpaLiyiL, Ifie M3o6paxena KieTka. [1o Mepe paGoTst

CTROEHHEJKAETKH!

Amnmnapar Tonsmkn. Crornky MeMOpaHHBIX CTPYKTYP, IPeCTaB-
JIAIOIIMX COOOIT CITIaXKeHHBIe 3aII0/THEHHbIE KMIKOCTBIO MELIOYKIL,
CIIOKeHHbIe KaK ONVHbI, HA3bIBAIOT alNapaToM [OIbKY, BOB/IEYEHHBIM
B TPaHC(OPMAIINIO, COPTHPOBKY ¥ YIIAKOBKY O€/TKOB /IS IOCTAaBKI
APYTVM OpraHe/IaM MM /A CeKpeLuu U3 KIeTKu. Bokpyr anmapata
TOMmbKM YaCTO HAXOAATCA MHOTOYMC/IEHHBIE y3bIPbKM (Be3anKybr). OHn
HepeKO SABJIAITCA MePeHOCYNKAMIY BeLeCTB MeXTy armnapartoM [ombmKu
U IPYTUMY OpraHe/UIaMy KJIeTKY (HaIpuMep, o/Tydast 3arpy>KeHHble
6enkoM Bakyonmu ot urepoxosaroit II1C Wi oCTaB/IAA PyTrue Be3UKyIIbl
[/1a3MaTN9eCKoil MeMOpaHe).

OHJI0- U 9K30IMTO3HbIE BE3UKYIbI. TV MeMOpaHHBIe ITy3bIPbKI, JIBU-
XKYIIMeCs U3 TIa3MaTIYecKoit MeMOpaHbl (1 K Helt), ABIAITCA BaXXHBIMI
TIepeHOCYMKaMy O€/IKOB U3 KJIETKY B KJETKY. IK301MTO03 (CeKpelys) Ipefi-
craBiseT c060it HaKTUIeCKN CIMsHIE MeMOPaHbI Be3UKY/IbI C IIa3MaTH-
4eCKOJ1 MeMOPaHOIi, II03BOIAAS COTIEPXKMMOMY ITy3bIPbKa BHICBOOOMTHCA
(cexpeTypoBaTbCs) BO BHEKIETOYHOE TPOCTPAHCTBO. B aHomMTO3e (1IN~
HOLIUTO3, (haroLmTo3) IMPOUCXOANT OOpaTHOE: I/Ta3MaTndecKas MeMOpaHa
OXBaTbIBAET BHEK/IETOUHBIIT MaTepuas; TOIfia My3bIpeK (ComepyKamimit
MaTtepya U OKPY>KAIOLIYI0 KUIKOCTb) OTIIOYKOBBIBAETCS BHYTPb KIIETKIL.

JInsocoMbl. Tt MEMOPAHHO-ACCOLMIPOBAHHbIE ITY3bIPbKI COIEPIKAT
MHOXeCTBO (pepMEHTOB /111 IlepeBapMBaHNsA K/I€TOUHBIX IIPOJIYKTOB M/II
TIOBPEXX/ICHHBIX OPTaHe, @ TAKKe GaKTepuil, 3aXBaueHHbIX K/IeTKOM
¢ momo1bo sHAoIMTO3a. CMepTenbHas 6ome3Hb Tesa-Cakca ABIsgeTCS
pesyHbTaTOM BPOXXIEHHOTO OTCyTCTBI/IH JIN30COMAJIbHBIX Cl)epMeHTOB,
KOTOpbIe TO/DKHBI PaspyIIaTh KOMIIOHEHTBI HEJPOHOB (ITMKOMIUITUBL).
DIMKOMMIN/IbI HAKAIUIMBAIOTCS B HEPBHBIX K/IETKAX, YTO IPUBOAUT K UX
Ppas[yBaHMIO ¥ IeTeHePaIVL.

Tepokcucompl. Taxoke MeMOPaHO-aCCOLMMPOBAHHBIE ITY3bIPHKH,
copiepyKaliye NuiieBapuTeNbHble GePMEHTBHI, KOTOPbIE PACLIEIAI0T
AIVHHOLIETIOYE€YHbIE XXMPHBIEC KIC/IOThI, @ TAK)KE HEKOTOPbIE TOKCUYHbIE
BelecTBa. [eHeTnyecKye fedeKTbl B MEMOPAHHOM TPAHCIIOPTE [EPOK-
CMCOM BBI3BIBAIOT CMePTe/IbHbIIT CHHAPOM LlenbBerepa 1 CLieIIEHHYIO
¢ X-XpoMOCOMOI1 afipeHONeIKopucTpoduIo.

IInrockener. [InToCKeeT COCTOUT M3 MHOXKECTBA OEMTKOBBIX HUTEIL,
¢$bopmupyIOLIMX CeTH B Ipefienax LUTO307s, IpU/aBast Kuetke Gopmy.
Oy HUTH TaKKe POPMUPYIOT KapKac, HeOOXOMMMBIII /I FBIDKEHNA
BCell KJIeTKM, a TaK)Ke BXOJAIVX B ee COCTaB opraHert u 6enkos. Tpemsa
[/IABHBIMY THIIAMM HUTEN IUTOCKeNeTa SB/IAITCA MUKPOTPYOOUKI
(nnameTpom 25 HM), pytaMeHThI aKTHHA (25 HM — CM. CIIeYIOLUIT pas-
BOPOT) ¥ IPOMeXXyTOuHbIe pumaMeHTsI (10 HM — CM. ClIefyIomuil pas-
BopoT). [IpoMexxyTouHbIe PprIaMeHThI ABAIOTCSA O4€Hb CTAOMTBbHBIMI
CprKTypaMI/I, 3AMNUINAINUMN KJI€TKN OT MEXaHUMYECKOTO JaB/ICHUA.
MuxpoTpy60UuKM IpeTepreBaloT YacTble M3MEHEHNs, PACTYT WU YKO-
PauMBaIOTCA C HOMOLIBIO TPOLIECCOB JOCTPOIKM MIIM, HATIPOTHUB, OTIIe-
IUIEHNS CTaH/APTHBIX MOJIEKY/ISIPHBIX 6710K0B (Ty6ynuH). OHYM 06bIYHO
PacTyT U3 OPraHM3aIMOHHBIX IIeHTPOB, HALIPYMeP, K/IeTOYHBII LeHTP,
LeHTPUONb (3Ta CTPYKTYpPa UTPAeT BAXKHYIO POIIb BO BPeMs K/I€TOUYHOTO
nenenns). Korma ouy pacTyT B HanmpaB/ieHNM HAPYXy, TO GopMUpyoT
CHUCTEMY BHYTPUK/IETOUHBIX Iy Teil, MCIOIb3YIOLINXCS /IS TPAHC-
MOPTUPOBKY BE3UKY/I, OPTaHe/ X APYTUX KI€TOYHBIX KOMIIOHEHTOB
B pas3NMyYHble KOMIIAPTMEHTHI (4acTn) KaeTku. Takoe IepeMeleHne o1o-
CPEefIOBAHO CIeMaIN3MPOBAHHBIMU MOTOPHBIMM MOJIEKY/IaMU (IMHENH,
KIHE3MH). 3a CYeT TOHKMX CTPYKTYPHBIX M3MEHEHNUIT 9T MOTOPHbIE MO-
JIEKY/IbI MOTYT MOC/IEf{0BATENbHO CBA3ATbCH, OTIYCTUTD, @ 3aTeM CHOBA
IIPUKPENNTHCA K HUTSAM LIUTOCKeIeTa TaK, YTOObI MOTOPHAsI MOJIEKY/Ia
"mura” o umaMenTy. JIpyroit KoHew, MOTOPHOI MO/EKYIIBI MOXKET OBITh
IIPYCOENMHEH K IIepeMelllaeMoMy Ipysy (BeleCTBY, OpraHesiie, Be3yKy-
ne). HecMoTps Ha TO, YTO HUTH aKTMHA Hepeako pOPMUPYIOT KeCTKue
MIOCTOSHHbIE CTPYKTYPBbI, KaK ¥ MMKPOTPYOOUKM, OHY MOTYT TaKxKe
BbIpACTU M OTCOEAVHUTDHCA, HO3TOMy OHU BOBJ/ICYECHBI B OCyH.IeCTBTIeH]/Ie

TI0 YacoBOJI CTpe/IKe Ha BCelt CTpaHMulle IPojiefaliTe BCe TOYHO TaK ke. VIMelite B BT, 4TO
MeKMeMOpaHHOe POCTPAHCTBO B 1IEPOXOBATOI! SHAOMIIa3MaTIdeckoit cet () He packpari-
BAETCA Ha IIPABOM IIPUMePe, a TOTBKO Ha LIeHTPaTbHOI WITIOCTPALII, 1S KOHTPACTHOCTIL.
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KiteTK1t pas/m9HBIX OPTaHOB BHICOKO CIIELNATM3UPOBAHBL, I MX
GYHKILIA 9aCTO OTPAXKAeTCA Ha UX CTPYKType. XOTs yCIOBHAA KIIETKa,
n306pakeHHasI Bblllle, He BCTPEYAETCs B IPUPOJIE HUTTIE, OHA XOPOLIO
IeMOHCTPUPYeT BCe OCHOBHbIE CTPYKTYPBI, MMeIOL{necs y GO/bIIMHCTBA
JKMBBIX KJIETOK. Bce KIeTKu OKpy)KeHbI ITa3MaTH4ecKolt MeMOpaHot,
IMCKPETHOIT 060/I0YKOIL, COCTOSII e 13 GUINIIAHOTO CIOS CO BCTPO-
eHHbIMM Genkamu. [Toxoxxie MeMbpaHbl pOpMUPYIOT HAOOP OTHETEHMII,
WV BHYTPEHHMX KOMIIAPTMEHTOB KJIETKI. B I[e/IoM Bce KITeTKI MMEI0T

OrpaHIYeHHOE [BOITHOI MeMOpPaHOI1 SPo, cofepalee NHGOPMAIINIO
o npu3HaKax (reHsr). Peannsys safaTky MPpMU3HAKOB, 3aI(pOBaHHBIX

B IreHax, Afapo ynpaBnﬂeT HOBCeJZ[HeBHOI/UI JKM3HDBIO KJIETOK M X Pa3sMHO-
KeHMeM. Mexly mmasMaTu4eckoi MeMOpaHoit 1 AfPOM BCe 3aIIOTTHEHO
LUTOIUIa3MOIL. MeMOpaHHble OpraHe/Ibl, a TAaKKe (yIaMeHTbl i MUKPO-
Tpy60uKy, 06pasyIolIe UTOCKEIET, IOIPY)XKeHbl B OCHOBHOE BEIECTBO
LMTOTIIa3Mbl, HAX0/AllleeCs B COCTOAHMM 30714 U TI03TOMY IONy4MBIIee
Ha3BaHMe 'TUTO307b" .

5
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Knerounas (13]/[3I/IOHOFI/I$I

HCCMOTPH Ha TO, 4YTO CyH_leCTByeT MHOTO pa3III/I‘{HI)IX BHIJOB KJIETOK, OHI
MOTYT ObITh OTHECEHBI K YeThIpeM OCHOBHBIM THIIaM TKaHM: (1) MblIleYHble
KJIETKM, HeOOXOZVIMbIe Ji/Isl TeHepaLjiit MeXaHNYeCKOI CYJIbI U JIBYDKEHILS;
(2) HepBHbIe K/IETKM, HeOOXO/MMBIe A/Ist OBICTPOIT KOMMYHHMKALI; (3) coepu-
HUTE/IbHbBIE U OTIOPHBIE KIIETKI, T.€. COeMHIUTETbHbIE TKAH, BK/II0Yas KPOBb
u mumy; a Takxe (4) snuTenuanbHble KNETKY (SMMUTETMOLMTBL), CTy)Kalliue
LA 3QIUTHI, U30MPaTeNbHOI CeKPeLyN ¥ OIIOLeH s DTOT pasBOPOT
TIOCBSILIEH SINUTE/MAIbHBIM KIeTKaM 1 MITIOCTPUPYET, KaK IPYIIIbI 9THX KIeTOK
CBSI3aHBI APYT C APYroM, 4T06bI CHOPMIPOBATH IUIOTHBIE [IOKPOBHBIE TKAHN,
¥ KaK CIIEIia/IM3UPOBAHHBIE CTPYKTYPbI — MIKPOBOPCUHKI U PECHUYKI — BBI-
TO/HAIOT CrielabHble GyHKIyM. J{pyre TUIIbI K/IETOK 06CyXmatoTcs bomee
HOHPO6H0 B ITaBaX, IIOCBALEHHBIX OHpe]le]'[eHHbIM opraHaM.
CJIOU SAIMUTEIMANTBbHBIX KJTIETOK JE/IAT TEJIO HA KOMITAPTMEHTDBI
OMUTEMOLNTBI IPUIErAIOT PYT K PYTY, CO3MaBas CIOM C O4eHb HEGOMBIINM
HPOCTPAHCTBOM MeXy KiteTKamyt. OHu 06pasyioT IIOKPOBBI TeJia WV CTEHKN TPy6-
YaThIX VTN TIO/IBIX CTPYKTYP. Takum 06pasoM, SIiTenyia/IbHbIe KIETKV MMEIOTCS
B KOJKe, TI0YKaX, JKe/Ie3ax, a TAKKe B BBICTIIKE JIETKIX, XKEMyA0YHO-KHIIEYHOTO
TPAKTA, MOYEBOTO ITy3bIPsI 1 KPOBEHOCHBIX COCYAOB. JINTe/MA/IbHBIE CION YaCTO
(bOpMUPYIOT TPAHNIIBI MEKTY PA3TUIHBIMI KOMIIAPTMEHTAMI TeJIa, PETYIpYst
00MeH BelliecTBamMyt My HiMiL. PakTidecKt BCe BEIeCTBa, IIPOHMKAOLIe
B OPraHV3M WV BBIXOJISILIVE U3 HETO, I0/DKHBI Ilepecedb I10 KpaitHelT Mepe OfiH
SIUTeNMAIbHBII CrI0it. Hanpumep, ToHKast Kiiika GOpMIpYeT OB LIMHD,
BHYTPEHHNIT IIOKPOB KOTOPOTo 06pa3oBaH HECKOMBKIMI THITAMI SITUTEVOLIUTOB:
OfHN CereTI/Ipy]OT HI/[]J_[eBapI/ITeHthIe q)epMeHTbI, BTOPI)IE BCACbIBAKOT IINTA-
Te/IbHbIE BELLIECTBA, IPYIMe CEKPETUPYIOT 3alUTHYIO CN3b. B KakioM cirydae
SIUTEMAIbHBIE K/IETKY IPU3BaHbI TPAHCIIOPTIPOBATH BELLIECTBA TO/IbKO B OTHOM
HaIpaB/IeHNIL: 160 OT KPOBEHOCHBIX COCYZOB (B IIPefje/iax CTEHOK KMIIEYHIKA)
B IIPOCBET (MO/IOCTD) LMIMHAPA B CIIydae CeKpeLiL, 160 113 IIONOCTI B KPOBb —
B C/Ty4ae noroeHns. Takum 06pasoM, KTeTKa JO/DKHA 00/IaiaTh "yMeHneM
OpUMEHTMPOBATHCA'; OHA JIO/DKHA "3HATD ' Pas/dIie MEK/y CTOPOHOIA, 00pallieHHO
B IIO/IOCT, If CTOPOHOI1, 0GpaILieHHOIT K KPOBEHOCHBIM cOCyaM. OyHKIMOHaIbHAsA
aCUMMeTpIsI KIIETKI OTPakeHa B ee aCHMMeTPIYHOIA, W/IN TIO/IPHOIL, CTPYKTYpe.
CrpyKTypHasi acUMMeTpyst, IPOSIB/ISIOLASICS M B GOpMe KIIETKIA, U B IIOJIO-
JKEHUV OpraHeT, pOPMUPYETCs U MOAEPKMBAETCS OMPeeNeHHbIM 00pasoM
CKOH(UTYPUPOBAHHBIM LUTOCKeTeTOM. KpoMe TOro, IPKO BBIPOKEHBI OT/INYNA
B CTPYKTYPe I/Ia3MaTH4ecKoil MeMOPaHbI Pas/IM4HbIX CTOPOH K1eTKu. IIpuusATO
BBIJIE/IATH TPY IIOBEPXHOCTI SMUTENUOLMTOB: (1) armKaibHast, WV IOBepX-
HOCTb C/IM3MCTON 000/I0YKI, HAXOASILASICS B KOHTAKTe C BHELIHEIT CPeoit 1L
TIOTIOCTBIO ONPEJENEHHOT0 OpraHa; (2) 6asa/ibHast IOBEPXHOCTb, HAXOASLASICS
Ha IIPOTUBOTIO/IOKHOI OT IIOZIOCTY CTOPOHE, Ha TOIt, 4TO HAXOMMTCsA O/IVDKe BCEro
K KPOBEHOCHBIM COCyfiaM; (3) 60KOBast CTOPOHa, 'PAaHIMYALIAsA C FPYTHMIM IINTe-
yormramu. Kaxyas 13 5Tix MeMOPaHHBIX TOBEPXHOCTEl COMIEPXKUT PasndHble
/KL ¥ CTPYKTYPbl, HEOOXOAMMBIE [l HOPMA/IBHOTO (DYHKIMOHMPOBAHIISL.
SIUTEIVABHBIE KJTETKI ITIPUMBIKAIOT
K COCEIHUM BHYTPU CJIOSI "1 B3AI/IMO,[[EI7[CTBYI()T C HUMHIN
BoKOBBI€ TOBEPXHOCTH SIITEMNOLMUTOB AO/KHBI IPUMBIKATb APYT K IPYTY,
9TOOBI IIOAIEPYKMBATD CTPYKTYPY C/I0S 1 06ECIIedNBATh HEIPOHMIIAEMYIO
M30/LILINIO, TIPEJOTBPAILIRAIOLIYIO IepeMellieH1e PACTBOPEHHOTO BELECTBA U BOJIbI
MEXJIy COCeHIMM KIeTKamut. Ecin BeliiecTBa J1e/iCTBUTENBHO IPEOLO/IEBAI0T
SITE/NAJIBHBII CTI011, 3T0 0GBIYHO IPOUCKOMMT IOTOMY, YTO OHJ CEIEKTHBHO
TPAHCIIOPTUPYIOTCS CAMUMY KJIETKaMIL. JIMCKpeTHBIe CTPYKTYpPbI KOMbLIEBI/IHOI
bopmel, AecMOCOMBI, GOPMUPYIOT COOOIT OCHOBHYIO CTPYKTYPY TAKOIT CIIAMKIAL.
OHu n1exat 6713Ko K MeMOpaHe VI B ee Ipefie/iax U CBA3bIBAIOT KIETKNM B MECTax
nx COHpI/IKOCHOBeHI/IH. pr}"l/le CHeIII/[aH]/IS]/IpOBaHHbIe MeCTa KOHTaKTa (HTIOTH])Ie
KOHTAKTBI) HEOOXOMMMbI [I/Is1 TIPEMJOTBPALLHILS [TIOTEHIMAIbHBIX yTeuek; TOrfa
Kak Jipyrue (Lie/ieBble KOHTAKThI) MCIIONb3YIOTCS /IS MEXK/IETOYHOI KOMMYHIMKa-
1. B 11€/10M TaKyie MeCTa KOHTaKTa Ha3bIBAIOT MEXKK/IETOYHBIMY KOHTAKTaMIA.

3AJAHMA: Haubonee cBetnsim 3akpacbre A 1t G.
Jins mnasmatideckoit Mem6pasbl (F) ncronbsyitte TOT e IiBeT, 4TO

JICIIOTb30BAaH BaMM Ha pa3BoOpoTe 1.

1. HaunuTe ¢ TpeXMepHOTo 1306 pakeH s SIUTENUAIbHBIX KIIETOK
crpaBa. 3aBepuIuB KaXyIo CTPYKTYPY, IepeXOAuTe K COOTBET-
CTBYIOIIIEl CTPYKTYpe Ha CXeMe TIOTepeYHOro paspesa CiieBa.

IINHTEAHAABHBIEYKAETKH

IJECMOCOMbBI OBECITEYMBAIOT INTOTHBIN KOHTAKT

TlecMOCOMBI ABMIAIOTCA OOMIACTAMI XKECTKOI! CIIaliKy MeKTY KIIeTKaMu, pHfia-
JOLMMI TKaHY CTPYKTYPHYIO LIeIOCTHOCTD. B lecMocoMe BecbMa HeGorbIiI0e
HPOCTPAHCTBO MEX/TY ABYM:A KIETOYHBIMU MeMOPaHaM, KOTOPOE 3aII0/THEHO
I/IOTHO YTIaKOBAHHBIM HUTEBIHBIM MATePUA/IOM, BEPOSATHO, LleMEHTHPYIOIIIM
3TH iBE KIeTKy BMecTe. CyliecTByeT /iBa THIIA JECMOCOM: OTIOSACBIBAIONIIE fie-
CMOCOMBI (HeTpepbIBHbIE 30HBI IPUMBIKAHMA MeMOPaH, OKPY)KaloIljye KIeTKY)
¥ TOYeUHble IeCMOCOMBI (IIPMMBIKAHNS MeMOPaH ¢ HeGOMbIIMMI 0O/IACTAMI
KOHTAKTa, 4aCTO CPaBHIBaeMbIe C "TOYeYHBIMI CBAPHBIMI IIBAMI').
IUTOTHBIE KOHTAKTBI ITPETOTBPAITAIOT B3BAMMMOITIPOHMKHOBE-
HME BEHIECTB ¥ COXPAHAIOT INOIAPHOCTD KJIETOK

IT10THBIE KOHTAKThI (POPMUPYIOT O4YeHb ITIOTHOE MIPUMBIKAHME MEX]TY COCEfI-
HUMM K/IeTKaMM, He OCTaB/IAAs GaKTUIeCKM IPOCTPAHCTBA MEXTY HUMIL. OTH
COEIVHEHNs IPOCTUPAIOTCS BOKPYT BCelt OKPY>KHOCTH KIETKH, IPEefOTBpaLias
YTeuKy XUAKocTelt i BeiecTs. OHM TaK)Ke COXPAHAIOT aCHMMETPUIO KIETKI,
HPENATCTBYA NePeMeleHNI0 KIeTOYHbIX MeMOPaHO-aCCOLMIPOBAHHBIX OeTKOB
B MeMOpaHe BJJ0/b OKPY>KHOCTY K/IETKH, C OJTHON CTOPOHBI Ha IPYTYIO.
IEJTEBBIE KOHTAKTBI OBECITEYVMBAIOT B3AMMOJIEVICTBUE
1IfeneBble KOHTAKTBI HEOOXOMMMBI /LA CBA3Y MEK/Y CMEXHBIMI KeTKamu. OHu
COCTOAT 13 IIeCTH UMINHAPUIECKIX GETKOBBIX CyObeIHILL, OXBATHIBAIOLIIX
I/1a3MaTHYecKyio MeMOPaHy 1 BHEPAIONINXCS Ha HeOOIbIIOe PACCTOAHME

BO BHEK/IETOUHOE ITPOCTPaHCTBO. CyObeMHNIIbI CBA3AHbI CBOMMII IPOJO/bHbI-
M1 OCAMM, TIAPAJITbHBIMU JAPYT APYTY, GOPMUPYS OTKPHITOE IPOCTPAHCTBO
WK KaHa/l TPUOMU3UTENBHO 1,5 HM IIMPUHOI IO BCeil A/TMHe CTPYKTYPbL. DTH
KaHa/Ibl IEJICTBYIOT KaK TOPBI, IPOTATMBAIOLVECS TOHHENEM Yepes MeMOpaHy,
HO He OTKPBIBAIOLIIECS BO BHEK/IETOYHOE IIPOCTPAHCTBO. BMecTo Toro Kaxkpas
CTPYKTYpa NPUCOEAMHAETCS K IOKOOHOI CTPYKType B CMEXHOIT K/eTKe, popmu-
PYy# OOLMIT TOHHEND C BXOZLOM B OTHOII KJIETKe U BHIXOJIOM B CMEKHOIT K/eTKe.
STH TOHHENN JOCTATOYHO IIMPOKH, YTOOBI IO3BOMMTD IPOHMKATD MA/IEHbKIM
YaCTHUI[AM PAaCTBOPEHHbIX BELIECTB ¥ OCHOBHBIM MoHaM. Takum obpasom, 1ere-
Bble KOHTAKTBI IIPEIyCMaTPUBAIOT POXOK/IEHIE S/eKTPIYECKIUX ¥ XUMIIECKIX
CHUTHAJIOB MeX[y K/IeTKaMJ, TI03BOJIAAS MM (YHKLMOHMPOBATb OJHOBPEMEHHO.
TIpu onpefeneHHbIX 06CTOATENBCTBAX (HAIPYMep, IIPY TOBBIIIEHNI BHY TPU-
KJIETOYHOTO Ka/IbIVsA) KaHa/Ibl 3aKPbIBAIOTCA, OTAE/AA JAHHYIO KIIETKY OT ApY-
rux. [leneBbie KOHTAKTBI 0COOEHHO BaXHBI B KOOPIMHALIMM PABOTHI CepAeuHON
U TTTAJIKNX MBIIIII, a TAKXXE aKTUBHOCTU SIIUTE/INATBHBIX KIT€TOK.
MIKPOBOPCUHKNM CYIIECTBEHHO YBEJIMYMBAIOT IIOBEPX-
HOCTbD KJIETKI

MUKpPOBOPCHHKY ABJIAIOTCA MEMBYAMIIMI TTa/IbLIEBUTHBIMM BBIPOCTAMIA, KOTOPbIE
HepeJIKo BCTPEYAIOTCs Ha allMKa/IbHON IOBEPXHOCTY SMNTE/MAIBHBIX KIETOK. VMt
HayboIee M300WTYIOT TKaH, QYHKLA KOTOPBIX COCTOMT TIPEK/IE BCETO B TPAHCIIOP-
Te MOTIEKY/T Yepe3 SUTeIMANbHbI C/I0i. MUKPOBOPCMHKM BHITOIHbI, IIOTOMY 4TO
OHM 3HAYNTE/HHO YBEMYMBAIOT TIONIAJIb ITOBEPXHOCTH, IOCTYIIHYIO I TPAHCTIOPTA
(HarpiMep, B KuileyHyKe — B 25 pas). Hutu akTiHa, pyKcHpyrolLyecst B OCHOBaHMI
K/IETKY TIOKPOBHOIA TKAHI , B BiJie BOTIOKOH MPOTATYBAIOTCSA 110 BCel JINHE MUKPO-
BOPCHMHOK, 06ecTieuyBasi IOJIepYKKY 1 BEpTUKAIbHOE TIOTIOMKEHIIE 3TUX CTPYKTYP.
PECHUYKYN INEPEMEITAIOT JKMTKOCTU Y1 MHBIE BEIECTBA
BIOIb TIOBEPXHOCTMU KJIETKI

PecHIYKN — 0YeHb [IVHHbIE CTPYKTYPBI, IPOCTUPAIOLINECS OT aIlMKa/IbHOM 110-
BEPXHOCTH, BOB/IEYEHBI B TPAHCTIOPTHPOBKY BEILIeCTB BIIepef (T.¢. B TAHI€HIA/Ib-
HOM HaIIpaBJIeHNI) TIO SN Te/MaIbHO IIOBEPXHOCTH, a He uepes Hee. VM n3obu-
JIyIOT JIbIXaTe/IbHbIE Iy TH, MATOYHbIe TPYOBI 1 caMa MaTka. OHM YHKIMOHMPYIOT
tyTeM "6uerns’ (T.e. TOTOGHBIMY KHYTY ABIDKEHIAMI MEXaHIYECKIT IPOAIBUTAI0-
LIVIMM SKUIKOCTY M HEKOTOPbIe YaCTUIIBI BIIEPEN IO KIETOYHON MOBEPXHOCTH, HO Ha
CaMOM Jiefle OHI He ObIOT, a CKOpee IIOIIXKMBAIOT, II03TOMY YacTO TOBOPSAT TAKOKe

0 MeplaHuy). MHOXeCTBO MUKPOGDIIAMEHTOB YIIPAB/ISIOT KOKHO PECHITIKOI,
obecrieunBast 311 ABIKEHUA.

TlocenHsAs CORep)KUT JOIOMHITENbHbIE CTPYKTYPBI, KOTOpBIE TOKeE
HY>HO 6yziet packpacutb. Obparute BHuMaHue: A, D, L - Bce a10
wacTy masMarideckoit Membpansi (F), packpammBsaemble, OHAKO,
pasHbIMHU LIBETaMU.

2. B crvcke HasBaumit 06patiTe BHUMAHMe HA QYHKIMK CTPYKTYP
H-N B cKoOKax it pacKpachTe X CepbIM.
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ITE/IEBBIE KOHTAKTBI. SnnrenuanbHbie K1eTKi G6YKBaTbHO CIEIUIEHBI BMecTe, hopmupyst
C/I0¥ TIOKPOBHOIT TKAHJ1 Te/Ta I/ Ha TIO/TbIX OPraHOB, CTEHKY OPTaHOB M TPYOUATHIX VIV IIOMBIX
CTPYKTYP (KOKa, TOUKH, XKe/esbl, a TAKKE BHYTPEHHSA TIOBEPXHOCTD JIETKMX, ITIIEBapHTE/Th-
HOJI CHCTEMBI, MOYEBOTO ITy3bIPs1 I KPOBEHOCHBIX COCYZIOB). Y BCEX ITUX OPraHOB (GaKTIUUecK
3 moBepxHocTH: (1) anmKa/bHas, HATPABIEHHAsA BO BHEIIHIO CPEfTy I B IOTIOCTD OpraHa, (2)
6asa/bHas, HapaB/eHHAsA KO KPOBOTOKY, a TakoKe (3) 60KOBBIe, /I aTepaTbHbIe, TOBEPXHO-

CTI, KOTOPBIMM SIATENNA/IbHBIE KJIETKI OTHE/AIOTCA IPYT OT Apyra.

ATIMKAJIbHAA TIOBEPXHOCTD nsorya uMeeT MUKpOBOPCHHKM U peCHUYKM. MUKpo-
BOPCUHKM YBe/MUNBAIOT IVIOLIA/Ib ATNKA/IbHOI! TIOBEPXHOCTH B HECKO/IBKO Pa3. AKTHHOBbIE
(buameHTbI, 3aAKOPUBAIONIMECs B TEPMUHATHHOM CLETIICHI 1 MYLIe IO BCeit [yiHe
MUKPOTPY6OUEK, 06€CTIeYMBAIOT KECTKOE MONIOKEHNME SIUTETUOLITA. PeCHIMKM y4acTByIoT

B TAHTeHTA/IbHOM TPAHCIIOPTE BEILIECTB — BO/Ib IOBEPXHOCTY SIIUTE/INATBHON KIIETK 1,
6marogapst 6yeHI0 MMKPOTPY6OUeK, BIO/b SIUTETMATLHOTO C/Os TI0 BCEit [INHE OpraHa Mt
TIOTIOM TPYOKL. DTV ABIDKEHNA 00eCTIeYNBAITCA MUKPOTPYOOUKaMH, KOTOPBIE COCTAB/IAIOT
KKJIyIo pecHITYKY B popMate 9 + 2 (9 map MUKPOTPy6OUeK B Bijie GOMBILION TPYOOUKIT BOKPYT
LIeHTpa/bHOIE mapsr). Kaxkjas pecHiika HaumHaeTcs ¢ KnHeTocombl. CrubaeTcs pecHudKa
67arofapst COIMacoBaHHOMY HAaK/IOHY-PAacTIPAM/ICHIIO MUKPOTPYOOUeK, KaK BOTHA GOTeNbII-

KOB Ha ()yTOO/IBHOM CTajIUOHe.

BOKOBAZ ITOBEPXHOCTD umeer 3 tuna coemuHeHmit:

1. 1ecMOCOMBI, IVIOTHO COEAMHSIONIVIE COCEJHIE KIIETKI,

2. IIOTHBIE KOHTAaKTbI, IMEIOI/e TIOPbI MEX/Y KIeTKaMI 1, HAKOHell,

3. ieTeBble KOHTAKTBI, 00ecreuyBaLyie BO3SMOKHOCTBIO K/IETOK 0OMEHMBATHCS

INEKTPUIECKMMN U XUMWYIECKMMU CUTHaZTaMM.

TodedHble 16CMOCOMDI IIEMEHTHPYIOT K/IETOYHbIE MACChI, B IIPOTUBHOM CTy4ae KMBbIe
TKaHN 6])1)'[]/[ 6])1 C/IMILKOM PBIX/IBIMU. Me)](}ly KJIETKaMM MMEIOTCA B3aVIMOIIPOHMKAOLIIE
ITyuKt pUIaMeHTOB, ¥ 9Ta YACTh IMTOCKeIETa 0becednBaeT MeXaHIIeCKyIo IPOYHOCTb.
OmnoschIBaIOL{ME JECMOCOMBI OKPY)KAIOT BCIO KIIETKY LieMeHToM duameHToB. BHyTph

JKe KNeTKN U3 OHOXCbIBaIOLLleil AECMOCOMBI ITPOHMKAET Hy‘{OK LUIVNHAPNYECKUX aKTUHOBBIX
(uamenToB (II0Ka3aHBI B Cpe3e), He CIMIIKOM IVIOTHO COEMMHAIOIINX COCEHIE MeMOPaHbI

K/II€TOK.

BA3AJIbHBIE ITIOBEPXHOCT miasmatiraeckinx MeMOpaH COeMHEHI ¢ 6a-
3a/IbHOI MeMOpaHOit (6asabHOI IIACTHHKOIT), IOPHUCTOI CTPYKTYPOIi, COfepKalelt
KO//TareH U I/IMKOIPOTENHDI, KOTOpas OTHAENAET SNNTEINA/IbHbIE KIETKN OT HO}IHe)Ka].LlE]Z
COeJUHUTENBHOI TKAHM, HEPBOB I KPOBEHOCHBIX COCY/0B. COe/iHEHNMe YCHIIEHO TeMupie-

CMOCOMaMH ((baKTV[‘{ECK]/I 9TO IOIOBMHKIM TOYE€YHBIX HCCMOCOM).

cybveduHupl Oenka

ITEJIEBOJT
KOHTAKT

IIJIOTHBIN
KOHTAKT
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Knerounas (13]/[3I/IOHOFI/I$I

Hu OfHa K/IETKA HE )XMBET BEYHO. 3a HEMHOTVMU UCKTIOYEHVISIMU
(HepBHbIE 1 MbIIIEYHbIE KTIETKN), KJIETKM BAIIETo Tela He AB/AI0TCA TeMI
Ke, 9TO GBI BCEro HECKOMBKO JIeT Hasaf. "Crapble” K/IETKM M3HAIINBAIOTCS,
OTMMPAIOT U BCE BPeMs 3aMeHAITCA HOBBIMIL. B cpejiHeM K/IeTKM KMIIeIHIKa
SKUBYT IMIIDb 36 9aCOB, NEMIKOLMUTDI — 2 {HA, SPUTPOLUTHI — 4 MecALa; B TO Bpe-
M, KaK K/IeTKJ TOIOBHOTO MO3Ta MOTYT XNTb B TedeHue 60 neT um 6ormblire.
Poct oprannsma Takxe TpeGyeT mpousBOACTBA HOBBIX KieTok. Korga pasmep
KIIeTKI YBE/INYMBAETCS, OHA CTAHOBUTCS MeHee 3 dEKTUBHOIL, IOTOMY 4TO
PAcCTOSHME OT I/Ia3MATIYECKOiT MeMOPaHbI [0 6o7iee ITyOMHHBIX CTPYKTYP
K/IETKU yBEe/IMYUBAIOTCS, /ieflas TPAHCTIOPT TaKMX BAKHBIX BewjecTs, Kak O,

n CO, B KIETKY ¥ 13 KITETKH 6oree CTIOKHBIM. DTOTO He TIPOVCXOJIAT, IOCKOMb-
Ky POCT OCYILIECTB/IAETCS TIPeXJie BCEro MyTeM YBeYeH s IICTa KIeToK,

a He pa3Mepa CaMMX KJIeTOK.

TETEHUE KJIIETOK

IIpu K/IeTOYHOM JieNIeHNI OffHA POAMTENbCKAA JeMIMTCA Ha JIBE J0YEPHIIX,
HOBBIX K/eTK). HecMOTps Ha TO, YTO HEKOTOPbIE XapaKTepUCTUKY (Hampumep,
BeC) JOYEPHNX KIETOK MOTYT OT/IMYATBCA OT POJMTENbCKIX, KIIETKI MJIeH-
TUYHBI TI0 CAMOMY Ba)KHOMY TIOKa3aTerio: OHM 06e HeCyT TOT Xe ByHFaMeH-
Ta/IbHBII HAGOP reHeTNYECKUX MHCTPYKUMIA, YIPAB/AAIOWMX UX JECTBUAMU

¥ BOCIIPOM3BOACTBOM. ITOT HAGOP KOMAHJI, TeHeTUIeCKMiT KOfI, obecreyun-
BaeTcs noppo6Hoii crpykrypoit THK (nesokcupnbonykienHoBas KUCIo-

Ta) — MOJIEKY/IBI, YIIAKOBAHHOI B siApe KeTki. Pervmkarys monexyn JHK

¥ MX pacTipefienienne K Kak/Ioi jogepHelt KneTKe TapaHTUpyeT HOCTOAHCTBO
XapaKTepyCTHK KIeTKY TI0C/Ie KaXKO0Tro fienenns. [Iporieccrl, BoBnedeHHbIe

B K/IETOYHBII IMKJI, IPOTEKAIOT B TPH (hasbl.

1. intepdasa: YBemnumpaeTcsa Macca KIeTKM — 3TO IIPOMCXOMT IOCpes-
CTBOM CHMHTE3a Pas3/MMIHbIX MOJIEKY, BK/IoYas Tounyto koo JJHK. Ty vactp
uHTep®asbl, B KoTopoit mponcxomut cuuTe3 JJHK, HasbiBatoT nepuonoM S;
9TOMY HPELUIECTBYIOT U /IBa COMPOBOJVUTENIbHBIX "TIPOMEXYTOYHBIX ' EPUOSA
nioy; HazsaHmeM G1 1 G2 coOTBETCTBEHHO (CM. WITIOCTparuio). Bo Bpemsa
TIepyIoyia LIeHTPUOMN TAK)Ke 1y OMIPYITCA.

2. Muro3: THK permuuupyercs 1 pacnpefenseTcst Mexay OyayLymu
J0YepHMMI K1eTKaMyt — rocie G2 K/eTKa BXOJUT B CTafiuI0 MUTO3a, Ha KO-
Topoit permimposannbie JJHK 6yayT pacTAHYTHI K IPOTHBOMONOKHBIM
KOHI[aM K/IETKM TIPY HOATOTOBKE K 3aK/MIOYMTENbHBIM 3TaNlaM, B KOTOPBIX
K/IeTKa PasfieNiAeTcsA HajiBoe (COOTBETCTBYIOT AUarpaMMaM B M/LTIOCTPATHBHOI
4acTy pasBopora). Mutos HaunHaercs, korga Monekynst JTIHK, packpydenHsie
BO BpeMsl MHTepbasbl, CTAHOBATCS CUIBHO KOHZIGHCUPOBAHHBIMM 1 YIUIOT-
HAITCA B TA/IOYKOBY/HbIE TeNbIIA, M3BECTHBIE KaK XpoMocoMbl. Ha gaHHOM
JTaIe KaK/jasd XpOMOCOMa pasfiensAeTcs IPOAOIbHO Ha Be MAEHTIIHBIX
TIOZIOBMHBI, Ha3bIBaeMble XpoMaTiiamu. Kaxxaas xpomatuzia ComepsxuT Koo
nybnmuposansoit [THK Bmecte ¢ onmpeeneHHbIMU 6ekamut, 0becrieunBarolLi-
MI KaK GBI CTpOUTE/IbHBIE /eca A/st IIMHHbIX MoyteKyn [THK u momoratomyyvu
perymposatb aktuBHOCTb JTHK. Mexy TeM, siiepHast 060/104Ka HaYMHAET
paspymarhbCs, a BHe AApa HeHTPYUOII MATPUPYIOT K TPOTHBOIIONOKHBIM KOH-
11aM KJIeTKH, YTOOBI ChOPMUPOBATH CTPYKTYPY 13 OIIPENieNIeHHbIM 06pa3oM
CKOH(UTYPMPOBAHHBIX MUKPOTPYOOUEK, Ha3bIBAEMYIO BEPETEHOM JIeTIeHN.
Ka)K}IaFI XpoMOCOMa, CBA3HAA C ITUMMI M]/IKpOpr60‘-IKaMI/I, BBICTpPAaNBACTCA
B /IMHUIO HA 9KBATOPE KIeTKM TAKMM 06Pa3oM, YTO J{Be XPOMATH/IbI IIPHCO-
eMIMHSAIOTCS K MUKPOTPY6OUKaM, MAYIIMM K IPOTHBOIIOIOKHBIM KOHLIAM
KIIeTKi. MUKpOTPY6OUKM B ONpe/ieNIeHHbI 1 MOMEHT HATATMBAIOT XPOMATUIBI,
TIepeMelnas nx K MpOTHBOTIONIOKHBIM HOM0caM KneTki. HakoHer, XpoMaTubt
Ha 000X TO/TI0CAX KIIETKY HAUMHAIOT PAaCKPYIMBAThCA, eKOHEHCHPOBAThCA,
B TO BpeMs KaK BOKPYT KaX/J0r0 13 Ha6OpOB XpoMaTHy| pOpMIpPYeTCs HoBas
sAfiepHast 060/I0YKa.

3ATAHMA: ina D ucnonb3yiite TeMHbIii LBeT.
1. Haunure ¢ BepxHEro 1306 pakeHNs KIIETOK, 3aTeM [IePEXOfTe

IEEINTAHKATTHAYAHSHIAEAEHHEIKRAETKH

3. Huroxunes: Knerka ienurcs — 3T0 3aK/II0UYNTENbHbI 9TaIL. ITponcxo-
VT pasfie/leHue LUTOIIIa3Mbl, popMupyetcs 60posia Ae/eHus, CTaHOBSCh Bce
6oree 1 Goree ry60KOIA, ITOKA M3HAYAIbHASA K/IETKA He IIePeTAHETCA HaJIBoe,

a A7pa JOYePHMX KIIeTOK, CYOPMUPOBAHHbIE BO BPEMs MUTO33, HE OKKYTCA

B OT/IETIbHBIX K/IeTKaX. B 9TOT MOMEHT fjo4epHue KNeTKy BXOAAT B crazmio G1
MHTeP(a3bl, 3aMBIKAS IIMKIL.

PEIVIMKAIIVA MTHK

Ecmm [THK siBsieTcs HocuTeneM Hac/efiCTBEHHON MH(OpMALN, BOSHUKAIOT [IBa
BaXXHBIX Borpoca. Bo-nepseix, kak JIHK tupakupyercs Tak, 4To6bl IlepefiaBaThcst
B HEM3MEHHOM BJ/le 113 TIOKOJICH s B IIOKONeHye? Bo-BTOPBIX, KakuM 06pasoMm
JTHK HeceT nH(pOpMALiio, HeOOXOAMMYIO I PEry/LALy (YHKLMIT KTeTOK?
Orsetbl Ha 06a BoIpoca KacaioTcst nHpopMaLy o Xumirdeckoit crpykrype JTHK.

JTHK dopmupyet apoitnyro cmpanb — Monexyna JJHK copepsxur e upes-
BBIYAITHO [TMHHBIX LIEITIOYKM "0CTOBA" U3 MHOXECTBA MOJIEKY/I IIATUYI/IEPOJHOTO
caxapa (e30KcHpu603bl), coefMHeHHBIX (ocaTHOI cBA3BIO (T.e. caxap-¢oc-
dar-caxap-docdar...). Kak HOrm mecTHUIIBL, STH LIETIOYKY OCTOBA MAYT Napajiie/b-
HO pyT Apyry. OHY PaBHOMEPHO CBA3AHBI MEXTY CO00 a30THCTHIMU OCHOBA-
HuAMIY, GOPMIUPYIOIMMI "CTYTIeHbKI' IeCTHHIIBL TpebyeTcs 1Ba OCHOBaHA,
4TOGBI TIOKPBITH PACCTOSTHIE MEX/TY HOTaMIt; OCHOBAHISI CBSI3AHBI MEXHY CO60IT
B LIeHTPe C/IaGbIMI XMMUYECKIMI CBA3AMIU — BOXOPONHBIMI cBs3sivut. Hakorer,
HOTH JIECTHUIIBI CBOPAYMBAIOTCS B CIIMPATIbHYIO CTPYKTYPY C OFHUM IIOMTHBIM 060-
POTOM Ha Ka)K/ible JlecATb "cTymeHeit" ecTHuIIbL. Tak Kak KaXXfas HOTa IeCTHUI{bI
dopmupyert cBoit 3aButok, [THK sAB/IseTCs FBOITHON CIIpaIbo.

ITaper ocHoBauuit A-T u I'-1I kommnemeHTapHbI. OTpefieNeHHble OCHOBA-
HusA, pOpMUpYIOLINe CTYTIEHbKY U MX OTHOCUTENbHOE Pa3MellleHNne B pefienax
CTPYKTYpbI IeCTHUIIBL, ABMAIOTCA KmodeBbiMu B cTpykType JTHK. Tonmbko
4eThIpe PasHOBUAHOCTY a30TUCTHIX OCHOBaHMIT BXOAAT B coctas JIHK: agennn
(cokpamenHo A), ryanus (T), unrosus (1) u Tumus (T). Ina popmupoanus
Ka)K/I0J TIOTIepeuyHbI IeCTHUIIBI TpebyeTcs 1Ba U3 HIX, HO He obble ABa. [JBa
OCHOBaHNA, KaK YaCTMYKN B I1a3371€, JO/DKHBI IMETb CTPOTO OHpe}IeHeHHbIﬂ
pasmep 1 GpopMy, YTOOBI MMETb BOSMOXKHOCTD COEMHUTBCS (06pa3oBath
BOJIOPOIHbIE CBA3M) B IIPefieNiaX JAHHON CTPYKTYpPbL. AHa/IN3 CTPYKTYpPhI
ITHK rokasbIBaeT, 4TO CTYIeHbKI MOTYT ObITh CHOPMIPOBAHBI KOMOMHALIMEI!
AcT(A-T) wmn T ¢ IT (I-11), a Bce gpyrite BO3MOKHbIE KOMOMHALNM, TAaKIe
kaK A-A, A-II i I-T, se 6ygyT pabotars. A-T u I-1] HasbIBatoTCA KOMIITe-
MEHTApHBIMI ITapaMM A30TUCTBIX OCHOBaHUIL.

Permkanys Tpe6yeT pasfieneHyaA ¥ BOCCTAHOB/IEHN: CBA3EI T1ap OCHO-
BaHuiL. [IpeficTaBbTe, YTO BBI 11 IPYTOIi YeNIOBEK 3aXBATbIBA€TE HOTY JIECTHMIIBI
U TAHeTe B pasHble CTOpoHbl. OHa c7IoMaeTcs "o mBaM', T.e. B LIeHTpe CTYIIeHeK,
T/ie KOMIITIEMEHTapHbIe TTaPhl a30TVCTHIX OCHOBAHMI CKPEIIAIOTCA OTHOCHTENb-
HO C7TabBIMI BOJOPORHbIMM CBA3AMI. Kakblil 13 Bac GepeT ofiHy MONOBIHY
CTpYKTypr, COCTOF[I.LIY}O us O]I[HO]?I ]ITI]/IHHOI‘/‘I HOrM C OMHMM OCHOBAaHMEM
U3 Iapbl Ha KOXKJI0N CTYIEHbKe, IIOC/Ie Yer0 OT/e/bHO APYT OT pyra HauyHaeTe
BOCCTaHaB/MBATD IPYTYIO MOOBUHY. BoccTaHOB/EHNE HEOCTaONIEl HOTI
He ABJIAETCA IIPOGIEMOI; 3TO BCEIZIA T XKe TOC/IeJ0BATETbHOCTD fIe30KCHPUO0-
3b1 1 pocdata. Ho 0cHOBaHMA TaKyke YeTKO ONPeieNIeHbI: K KoMy A Ha HUTH
BoI mpucoepnHsete T, k kwxpomy T - A, x kaxgomy I' - 11, a x xaxgomy 1T - T.
Tax, BBl BOCCTAHOBU/IN TOYHYIO Komuio opuryHaabHoit JHK - Tounee e 6bi-
BaeT. VI Bam napTHep — Toxe. Terepb BMeCTo OpUIMHA/IA Y BAC MMeeTCs /Be KO-
M — Ipou3BefieHa ToYHast nocenosarensHast permkarys JHK. [Togo6Hbiit
TIPOIIECC MIMEET MECTO ¥ B K/IETKE, TONKO 3/1eCh HUTY OT/AENAITCA OCTENIeHHO
u cuntes Hosovt [IHK 4yTh-4yTh 3amasypiBaeT OTHOCUTENBHO K/IETOYHOTO Jle-
7eHnA. TOT HPOLIECC OCYLIECTBIALTCS C IOMOLBIO CIIEANbHBIX (ePMEHTOB —
ITHK-nonmepas. O6¢cysx/eHneM Halllero BTOPOro BOIPOCa, KaKiuM 06pasom
JTHK HeceT Hac/ieficTBeHHbII MaTepual, Mbl 3aiiMeMCs Ha pasBoporTe 4.

2. PackpacbTe asbl KI€TOYHOTO IUKIIA, HAUMHAA C MHTeP(asbl,
1306paKeHHOI He/laTIeKO OT BEPXHEro /IeBOTO YIJIa, M 3aKaH4MBask

10 (pazaM K/IeTOYHOTO LMK/I4, M300Pa)KeHHBIM HEIIOCPEACTBEHHO TIOf, MUTO30M M LIMTOKIHE3OM.

BEPXHell WITICTpaLuei.

3. 3akpachTe cXeMaTi4ecKoe n306paxe e PerIMKaLuu MOeKy/Ibl
JTHK crpaBa. Ot™mersre, uto ocHoBamus ryarn (I) u nurosus (I')
IOMEYA0TCSI IIONePEYHOI IUTPUXOBKOIL.
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