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CTpoeHne n pyHKLUN
benkoB

ABTOpbI:

Anekceea AnbbuHa KOpbeBHa, yuntens bmuosnorum un
AiBaHOBa AnnHa AHaHbeBHaA, Y4YUTENb XUMUN

MOY «Anukosckas COLLU . N. A. Akosernesa»
Uysawickas Pecnybnuka -2011r.



[ToBctoay, rae Mbl BCTPEYaeM XN3Hb, Mbl HAXOO4UM,
4YTO OHa cBdA3aHa C KakKuM-nmbo 0enkoBbIM TENOM.

d.OHrenbe

e Llenb ypoka: lNpogomkutb pacumpeHue n yrrnybreHme
3HaHUN O BaXXHEULLNX OpraHN4YeCcKnx BellecTBax KNneTKu
Ha OCHOBE CTpoeHusi benkos, cOopMUpPOBaTL 3HAHUSA O
Ba)XHEWNLLEW ponu DernkoB B opraHN4YeCcKom Mupe,
peanusaunto NOHATUA O edUHCTBE
eCTeCTBEeHHOHaY4HbIX AucUunu



3agaym ypoka:

a) obpasoBartesibHble

- aKTyanuampoBaTtb 3HaHus1, Heobxoanmble NS U3YyYEHUSA TEMDI;

- NO3HAKOMWUTb yYaLLMXCSA CO CTPOEHMEM DENKOB;

- NOABECTM UX K CO3HATENbHOMY U3Yy4YeHU0 YHKUMN DESKOB;

6) passuBaroLlme

- pa3BuUTnE 00LLEYHEDHBLIX YMEHNN N HABLIKOB;

- pa3BUTNE YMEHUS aHaNM3npoBaTb MHPOpMauUnio, CpaBHMUBATL
npeanoXXeHHble 00bEKTHI, KnaccndnunmpoBaTtb NO pasnnyHbIM
npu3Hakam, obobLiaTe; paboTtaTb N0 aHaNoOrnu;

- pa3BuUTME NO3HABATEIbHOIO MHTEPECA U TBOPYECKNX CNOCODHOCTEN;
B) BOCNUTbIBaKoLmMe

- BOCNUTaHMEe CO3HATENbHOIo OTHOLLEHUS K 300POBOMY 00pasy XKU3HWU;
- BOCMUTAHMUE HPABCTBEHHOIO OTHOLLUEHUS K XXWU3HW KakK HamBbICLLUEN
LEHHOCTMU;

- dbopMUpOBaHME HABLIKOB aganTtaunm K yCroBUAM MOCTOSIHHO
N3MEHSAIOLLIENCS XN3HWN C MOMOLLbIO MPUOBPETEHHLIX 3HAHUW, YMEHUIN U
HaBbIKOB



O yem nongeT peyb?

P

o JKepap Miwonbaep - ronnaHackum
bnoxmmmk, KoTopbin Bnepsbie B 1838
roay OTKPbIST MPOTENH.

o CnoBo "npotenH” npoucxoauT OT
rpeyeckoro cnosa "MPOTENOC”, YTO
O3Ha4vaeT "3aHMMaloLL M NnepBoe
MecCTO".



A B camoM gene, Bce XXMBOE Ha 3eMJie COOaePXUT Dernku.
OHu coctaBnsaT okorno 50 % cyxoro Beca Tena Bcex
OpraHn3moB.

Y BUpycoB cogepxaHue 6enkoB Kkonebnetcs B npegenax
oT 45 0o 95 %.

B knetke 6akTepuin KNLLEYHOM Narioyku - 5 ThbiC.
MOJS1EKYIT OpraHn4Yecknx coegnuHeHumn, n3 HUX — 3 TblC. -
benkw.

B opraHname 4yernoseka bonee 5 mun. 6enkos



UTto Bbl 3HaeTe o benkax?

[ne MOXHO HanTu 6enkn?




HasBaHusa kaknx 6enkos Bbl noMHUTE? A€ OHU HaxoOAaATCcA?

nencuH

anbbymMuH

AHTUTENA Bupycol Obe3BpexeHHbIE BUPYCHI

MWO3NH




HasBaHua kakux 6enkoB Bbl noMHUTE? [ Oe OHW HaxoOATCcA?

[,




Kak ycTpoeH 6enok?

benkn —

ITO CJ10KHblE€ BbICOKOMOIJIEKYIIAPHDbIE
npmnpogHblie coeanHeHNA, NOCTPOEHHbIE U3 -

dMWHOKUCIIOT.
H R 1 O — aMHUHOTpyIIna
N-C-C — pajuKal
H H OH — KapOOKCHUJIbHAs

rpy1rma
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B cocTaB 0enkoB BXoauT 20 pa3auyHbIX aMUHOKHUCIIOT ( X HA3bIBAIOT
BOJIIIEOHBIMH ), OTCIOJIA CIEAYET OTPOMHOE MHOTOOOpa3Hne OEJIKOB.
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JTabopaTopHasa paboTa

o« PaboTaem no MHCTPYKTUBHBLIM KapTO4KaM.
o LIBETHbIE peaKkunn Ha benku:

- KcaHTonpoTtenHoBas;

- bnypetoBas;

- UncrenHosas.



Has3oBuTe CTPYKTYpbl Oenka n Buabl XMUMUYECKUX CBA3EWN,
COOTBETCTBYHOLLUUX 3TUM CTPYKTYypaMm




Kak ycTpoeH 6enok?

OH
rIUUMH BanuvH acnaparvH anaHuH

o [lepBuyHas - npsimas Lenovka n3 aMMHOKUCIIOT,
yaepXXnBaetcs NenTUAHbIMU CBA3AMU. MIMEeHHOo
nepBUYHasi CTPYKTypa OenKkoBOW MOMEKyrbl
onpeaensieT cBoncTBa Mornekyn 6enka n ee
MPOCTPAHCTBEHHYIO KOHUTIypaLuio.



Kak ycTpoeH 6enok?

BTopu4yHaga cTpykTypa —
ynopsaodYeHHOE CBepTbIBaHNE
nonunenTugHoOM Lenu B cnupanb.
BuTku cnnpanun ykpennarTcs
BO4OPOAHBIMWN CBS3AMMU,
BO3HMKAOLLNMU MeXOy
KapOOKCUNbHbIMM rpynnamMm u
aMuHorpynnamm

TpeTuyHasa cTpyKTypa — yknaaka
nonunenTUaAHbIX Lenen B
rnoOynbl, BO3HMKAaOLLAs B

pe3ynbTate BO3HUKHOBEHUS
XUMUYECKNX CBs3el (BOOOPOAHbIX,
WNOHHbIX, ANCYNbMPUAHBIX)




Kak ycTpoeH 6enok?

e« YeTBepTHUYHaA CTPYKTYpa XapaKTepHa Al CNOXHbIX OerikoB,
MOJIeKYy bl KOTOPbIX OOpa3oBaHbl ABYMSA U bonee rrnodynamu.

CybbeauHuubl yaepXXuBarTCs B MOJieKyne brnarogaps MOHHbIM,

rmapodoOHLIM N INEeKTPOCTaTUYECKMM B3auMOAENCTBUSAM.




XnmMmmyeckme ceomcTea 6enkoB

e [unaponus 6enkos
cBOAOUTCH K
pacLLEennNeHunto
nonunenTUaHbIX CBA3EN

e [leHaTypauusa —
HapyLleHne NpmMpoaHoOU
CTPYKTYpbI 6enka noa
OEVUCTBMEM HarpeBaHua u
XUMWUYECKNX peareHToB




XnMmmyeckme csBoncTtea OenkoB

[Mpu geHaTypaunm NPONCXoaNT Kak NOMHOE paspyLLUEeHUe CTPYKTYP
Oenka, Tak u YyacTuyHoe.
Ecnu nepBnYyHas CTpyKTypa He paspyLleHa, TO 3TOT npoLecc

Ha3bIBaA€TCA peHaTypaund




NMPMOHDBI
hepMeHTbI SAULIMTHBICS

PEUCENnTOPHDBIC ABMMrarelSyibHblIe

BEJIKA

3anacHble CTPYKTYPHBIE

TPAHCIMNOPTHDBDIC PEryJiIATOPHbBbICS

aHTH-

TOKCUMHbI
ODHMOTHUKM




OyHKUMN BENKOB

CTpyKTypHas

YyacTByoT B 06pa3oBaHnM KNETOYHbIX U
BHEKIMETOYHbIX CTPYKTYP: BXOAAT B COCTaB
KNETOYHbIX MeMBpaH (NMUNonpoTENHBI,
[MUKONPOTEUHbBI), BONOC, pora, LWepCcTb
(KepaTuH), CyXOXUITMI, KoXa (KornareH) n 1.4.

e [lBUratenbHasi

CokpaTtutenbHble bernku
aKTUH N MUO3WH
obecneumBatoTt

COKpaLlEHNE MbILLULL Y
MHOIOKMNETOYHbIX
YXMBOTHbIX: MUO3WH -
MbILLILIbI




OyHKUMN OENKOB

TpaHcnopTHas

Benok kposwu
remornobuH N |

| TRIRIR! !
NPUCOEAVHSIET KUCIOPOA WA g A
N TPaHCMopTUPYeT ero E -3 sevensnme re’
OT NErknx Ko BCEM
TKaHAM 1 opraHam, a oT
HUX B Nerkmue nepeHocuT
YIMEeKUCrbIn ras; B
COCTaB KNeTO4YHbIX
mMemObpaH Bxoaar
ocobble 6enku, KoTopble
obecnevnsatoT
aKTUBHbLIN U CTPOro
n3dumpaTenbHbIn
NepeHOC HEKOTOPbIX
BELLECTB 1 MOHOB 13
KNETKN BO BHELLHIO
cpeay n obpartHo.

-



DyHKUMKM OENKoB

e 3awmTHanA

B oTBeT Ha NPOHUKHOBEHME B
OpraHnam 4yxepoaHbix 6enkos
NN MUKPOOPraHM3MOB
(aHTUreHoB) obpasytoTca ocobble
Oenkn — aHTuTena, cCnocoOHble
CBs3blBaTb 1 00e3BpeXnBaTh UX.
PnbpuH, obpasyroLwmnmncs n3a
dombpunHoreHa, cnocobcTeyeT
OCTaHOBKE KpOBOTEYEHUMN.

AHTUTENA Bupycbl  ObGesBpexeHHble BUPYChI

e CwurHanbHas

B noBepXxHOCTHY0 MeMBpaHy KneTku
BCTPOEHbI MOSIEKYNbI 6eSikoB, CNOCOBHbIX
N3MEHATb CBOIO TPETUYHYIO CTPYKTYPY B
OTBET Ha AeUCcTBne PpakTopoB BHELLHEN
cpenbl, TaknMm obpasom OCyLLEeCTBAA
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NPUeM CUrHanoB 13 BHELLHEN cpeabl U
nepegavy KoMaHz, B KIeTKY: pOOOMNCUH -

Benku - peuenTopbl

3pUTENLHLIN Nypnyp



DyHKUMKM OENKOB

PerynsatopHas

[OpMOHBLI B6ernkoBon Npupoabl
NPUHMMALOT y4acTue B perynaumm
npoueccoB 0OMeHa BELLIECTB.
Hanpumep, ropMOH UHCYNWH
perynupyeT ypoBEHb MIOKO3bl B
KPOBMW, CNOCODOCTBYET CUHTE3Y
[MUKOreHa, yBenmumeaet
obpasoBaHuMe XNUPOB U3 yrneBoaos.

3anacawouwas

B pacTteHusx 6enku 3anacatoTcs B Buae
anenpoHOBbLIX 3EPEH, B OpraHM3Me XUBOTHbIX
He 3anacatoTcsl, UCKMoYeHne: anboyMuH anu,
Kas3enH Momnoka.

Ho npu pacnage remornobuHa »keneso He

BbIBOAUTCA U3 OpraHM3mMa, a COXpaHAaeTCs,
obpasys KoMmnsiekc ¢ benkom eppUTMHOM.

JHepreTn4yeckas

[Mpn pacnage 1 r 6enka oo
KOHEYHbIX NPOAYKTOB BblaenseTcs
17,6 k[x. CHa4yana 6enkun
pacnagarTca 4O aMUHOKUCHOT, a
3aTeM 40 KOHEYHbIX NPOaYKTOB —
BOAbI, YINEKNCNOro rasa u

dMMUnaKa.




OyHKUMN BENKOB

Katanutndyeckas

OagHa 13 BaXKHEenLWmnx
doyHKUMM OenKos.
ObecneuymnBaeTca benkamm —
depmeHTamMu, KOTopbIe
YCKOPAOT OMOXMMUYECKME
peakuun, npoucxoasuime B
KneTkax. Hanpumep:
pubynesobundocdaTtkapbokcu
nasa Katanusumpyert
domnkcaumno CO2 npwu
dooTOCUHTE3E; MEMNCUH -
XKEeNyao4HbIN COK , TPUMNCUH -
noaXXenyngo4vHbIN COK —
nepeBapuBaHne NULLK

3a 1 MuH

depMeHT
KamaJia3a
pacLlennsger S MIH
MOJIEKY Nepokcmnaa
Boaopoaa (6e3
Karanuaartopa
Tpebyercs
HECKOMNbKO Heaenb):

_bepmeHT ypea3a
pacwennsetr 1, 5
MJTH MOJIEKYIT
MOYeBUHbI (0e3
Katanusartopa — 3
MIH. 1eT).




Knaccudoukauma pepMeHTOB - KaTtann3aTopoB

[pynna

Okcuaopenykrasbl
480 depmenToB, bonbwas pons B
SHEPrUTHYECKHX Npoueccax.

TpaHcoepasbl

Mmaponassl

460 hepMeHTOB, K HUM OTHOCATCH
nLesapun TeNnbHble QepMeHThbl NU30COM ¢
APYrix opraHonaos

Jlnaabl

230 hepmeHTOB, YYacC TBYIOWMX B peakUnsx
CHHTE3a W pacnaga NPoOMeXyTOUHbIX
npoAayxToB obmeHa.

N3omepasbl
80 bepmeHTOB

Jinraael (cuurerassl)
Oxono 80 chbepmenToB.

KaTtanuanpyemas peakuus

KatanuanpyloT peakuun okMcneHns-
BOCCTaHMBNEHNA, nepeHoc atoma H u O unu
INEeKTPOHOB OT OAHOIO K APYromy.

MNeperoc onpeaenseT rpynns! aToOMO8 OT
O[HOro BELWECTsa K APYromy.

Peaxkyws rngponu3a, npu KoTopeix cybctpaTa
obpa3syloTcs ABa npoayKTa.

DepmeHTbl, KaTaNnn3npyemble peakymn
pa3pbiBa cBs3en B cybeTpare 6e3
npucoeanHeHUs BoALI WK OKUCNEHUSA,

D epMeHTh, KaTann3upyemble NpespalLeHns B
npeaenax oaHoN MONEeKyNbl, OHN BbI3LIBAKOT
BHYTPU MONEKynspHLIe NepecTpolki.

Karanuanpyemoe coeHeHne Asyx Monexyn
€ ucnonb3osaHnem aHeprun ocdartHon

CBR3K, CONPSXEHO ¢ pacnagom AT,




3adaHue 1. CKONbKO MOXET CYLLECTBOBATb
BapUaHTOB MONUNenTUOHbIX Lieneu,
BKIroYawwmx 20 aMMHOKUCIOT U COCTOSALLMNX U3
50 3BeHbeB; 3 200 3BeHbeB?

Omeem: 20°°
20200

3adaHue 2. AnbOyMUNH KPOBU UMEET
OTHOCUTENBLHYIO MonekynsapHyto maccy 68 400.
Onpenenute KONM4YeCTBO aMMHOKUCIIOT B 3TOW
MOJIEKYNE, eCrin N3BECTHO, YTO OTHOCUTENbHAs

Mm ogHOro aMMHOKMCNOTHOIO ocTaTka paBHa
120.

Omeem: 68 400 : 120 = 570 (aMMHOKNCNOT)




BbiObnpanTte KynsneT, KOTopbIN
COOTBETCTBYET CEMOAHSLLUHEMY YPOKY

o 1

e 3HATb CTPOEHME
B6enkoB — 3TO XOPOLLO,

[lenaTb OnbITbl BCEM
KIilaccoM — 3TO XOpPOLUO,

CsouncTea, yHKUNU
NO3HATb - 3TO XOPOLLO,
XOpoLuo ypoK npowuen?
[lpocTO 3amevaTtenbHOo!

2.

3HaTb CTPOEeHne DenKkoB
— 9TO OYEHb TPYAHO,

[lenaTb OnbITbl BCEM
KITaCCOM — 3TO OYEeHb
TPYAHO,

CsouncTea, oyHKUNU
NO3HaTb - 3TO OYEHb
TPYAHO,

XOopoLUo ypoK npowen?
BbINno o4yeHb HyaOHO.



HeMHOro nctopuu

1820r. BpakkOHHO OTKPbLINT aMUHOKUCIIOTD
1838r. Kepap Mionbaep oTKpbIs
NPOTEUNHD

1888r. laHnneBckWA.A. npeanonoxun,
YTO OEnKn NorMmepsl

1903r. ®duwiep 3.1 OTKPbIS, YTO BENKu
nonumnenTnabl



CpasHume:
MOJIeKyrnsipHass Macca

cnupta — 46

YKCYCHOW KMUCnoTbl — 60

anbbymnHa (ogHoro n3 6benkos avua) — 36000
remorriobnHa — 152000

MmnosunHa (6enok mblwy) — 500000



