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Llenb ypoka:
e 3aKkpenutb U yrnybuTb nNpeactaBneHnsl ydaluxcss O MPUPOOHbIX
nonumepax Ha npumepe 6enkoB U HYKNENHOBLIX KUCIIOT.
 CuctemaTtmsmpoBaTb 3HaHMA O COCTaBe, CTPOEHUU, CBOWUCTB W
doyHKUMM Benkos.
 IMeTb npeacraBneHne 0 XUMUYECKOM U OMOMOrMYECKOM CUHTE3E
6enkoB, co3gaHNN NCKYCCTBEHHOM N CUHTETUYECKOW MULLIN.
* Pacwmnputb npegcrtaBrieHWe O COCTaBe U CTPOEHUU HYKNEUHOBBIX
KNCNOT. YMEeTb 0OBbSACHATb MocTpoeHmne aBomHon cnupanu OHK no
NPUHUNMNY KOMMNIEMEHTAPHOCTU. 3HaTb POSib HYKIEUMHOBBLIX KUCMOT B
XN3HeOeATeNbHOCTN OpraHM3MoB.
* [lpogomknTb pasBuUTNE HaBbIKOB CaMO0Obpa3oBaHnsl, YMEHUS cryLlaTb
nexkuuto, BblAenATb rnmaBHoe. [lenaTb 3annucu no COCTaBMEHUIO MNaHa
unn Te3ncoB. PasBuBaTb MNO3HaBaTeNbHLIN WHTEPEC Yy4yallMXcy,
yCTaHaBNMBaTb MeXNpeaMeTHbIE CBA3M (C buonoruen).
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3HauyeHunsa 6enkos

B coctaBe HblHE XMBYLWIMX Ha 3emMne OpraHvM3moB
COOEPXUTCA OKOMO ThICAYM MWUNNMApOOB TOHH OerKos.
OTnn4alocb HeucyeprnaembiM pasHoobpasnem CTPYKTYpbI,
KOoTopas B TO e BPeMsi CTPOro crneumduyHa gnsa Kaxaoro u3
HUX, OenKkn co3galT BMECTe C HYK/IeUHOBbIMU Kucriomamu
MaTepuanbHYy0 OCHOBY 4SSl CyLLEeCTBOBaHUS BCero borarcrea
OPraHM3MOB OKpY>KatoLLEero Hac Mupa.

benkam  cBOMCTBEHHA  CMNOCOOHOCTb K
BHYTPUMOSEKYNAPHBIM ~ B3aUMOAENCTBUAM, MO3TOMY  Tak
OVHaAaMU4Ha CTPYKTypa W unaMmeHdmBa dopma OenkoBbIX
MOSeKkyn. bernkm BCTynaloT BO B3aMMOOEWUCTBME C CaMbIMU
pasnuyHbiMn BewectBamn. O0beanHaach apyr ¢ Apyrom mnm
C HYKNEMHOBLIMU KMCMOTaMK, nonucaxapugamun mn aurnudamu,
OHM obpa3sylT pubocombl, MUMOXOHOPUU, J1IU30COMBI,
MembpaHbl  sHOoMnasMamu4dyeckou cemu WU gpyrue
CyOKNETOYHbIE CTPYKTYPbl, B KOTOPbIX OCYLLUECTBMSOTCH
MHOroobpasHble npoueccbl obmeHa egewecms. [loaTomy
MMEHHO ©Oenku wurparT BblOaloWYCA pPosfib B ABIEHUAX
XXU3HN.



YpoBHU opraHu3aLum 6enkoBbI MOSIEKYbI
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UeTBepTU4Hagd

OpgHon 13 TpyaHbIX 3a4ad XMMUK
benkoB 6bina pacwmdpoBKa
nocriegoBaTesibHOCTH
aMUHOKUCIIOTHbIX  OCTaTKOB B
nofiMnenTMaHoM  uenu, T. €.
NEepPBUYHON CTPYKTYPbl OErikoBou
Monekynbl. BrnepBble oHa Obina
pelieHa aHrMMUCKUM y4yeHbiM .
CaHrepom 1 ero coTpygHukamu B
1945— 1956 rr. OHK ycTaHOBUIN
NEPBUYHYIO CTPYKTYPY 20PMOHa
NHCYIIMHA — oenka,
BblpabaTbiBaEMOro
NoaXKenyao4YyHoOU Xeneson. 3a aTo
®. CaHrepy B 1958 r. Obina
npucyxaeHa HobeneBckas
npemus.



[lepBMYHaA CTPYKTYypa -

Ananix

onpeaeneHHas Meppinaiag
nocrieaoBaTeNibHOCTb CIRYRTIPA
a-aMMWHOKMUCIIOTHbIX OCTaTKOB
B nonunenTUuaHoOu uenu

Ttk Cepix Bamix Acmapanty  AnNaHMK



BropmuHnas TperHynaq cTpyKTYpa

(CL-CIIMPAans )




YerBepruyHas CTPYKTypa—
arperaTbl HECKOJIbKHX
OEIIKOBBIX MaKPOMOJICKYIT
(OEIKOBBIE KOMIIJIECKCHI),
0o0pa30BaHHBIC 32 CUCT
B3aMMOJICCTBUS PA3HBIX

MOJUIICTITUIHBIX IIeTIeH

YeTBepTHYHAL CTPYKTYPA




XnMmumyeckme csBoucTea 0enkoB

(Bnoeounbm)

1. XapaktepHas peakuus 60efnKkoB — AeHaTypauus:

« CBepTbiBaHME DENKOB Mpu HarpeBaHUM.
OcaxaeHune benkoB KOHLUEHTPUPOBAHHbLIM CMMPTOM.
« OcaxneHune benkoB CONAMU TSXKENbIX METAnNMNOB.

2. LBeTHble peakunn OenkKkoBs:
« KcaHTOnpoTtenHoBaga peakuns
 bunypertoBasa peakuugd

 OnpepgeneHne cogepxaHns cepbl B cCOCTaBe DenKoBOU
MOJTEKYITbI.



Ponb 6enkoB B npoLeccax XusHeaesitTerlbHOCTU

OrpomMHbIN MHTEpeC NpeacTaBnseT N3ydeHne He TONbKO  CTPYKTYPbl, HO

n ponu 6enkoB B npoueccax XusHegesTenbHocTu. MHorme n3 H1MXx obna-
OaT 3alWUTHLIMU (MMMYHOrMOOYNNHbI) N TOKCUYECKUMU (Sabl 3MEW, Xonep-
HbIW, ANPTEPUNHBIN N CTONBHAYHBIM TOKCUHbI, QHTEPOTOKCUH. B 13 ctaduno-
KOKKa, TOKCMH OYyTynnama) CBOMCTBaAMU, BaXXHbIMU ONS MEAULMHCKNX LENen.

Ho rmaBHOe — 6Genkn COCTaBnSOT BaXHEWULWYHD U HE3aMEHUMYIO 4YacTb
nuwin JYenoseka. B Hawe Bpemsa 10-15% HaceneHnua 3emnu ronogatot, a 40%
NoSly4aloT HEMOSTHOLEHHYK MULLY C HEeOoCTaTOYHbIM coAdep)XaHuem Oerka.
[T0OSTOMY YenoBeYeCcTBO BbIHYXOEHO MHOYCTPUASIbHBIMU NYTAMU NMPON3BOAUTL
b6enok — Hanbonee aedUUUTHLIM NPOAYKT Ha 3emre. ATy 3agady MHTEHCUBHO
pewawT Tpemss crnocobamu: NPOU3BOACTBOM  KOPMOBBIX  OPOXKEN,
NPUroTOBMIEHMEM Ha 3aBogax 6erkoBO-BUTAaMUHHLIX KOHUEHTpaToB Ha 6ase
yrrneeBogopodoB HedTU n BblAeneHnem ©O€enkoB U3 HEMULLEBOINO CbIpbs
pacTUTENIbHOro nNpoucxoXxaeHud. B Halwlen ctpaHe 13 yrnesogopoaHOro Chipbs
N3roToBNSAOT B6EefkoBO-BUTAMUHHBIM KOHUEHTpAaT. B kayecTBe 3ameHUTens
benka nepcnekTMBHO TakkKe MPOMbILLSIEHHOE MNPOU3BOACTBO HE3aMEHUMbIX
aMMHOKUCIIOT.

[To3HaHWe CTPYKTYpbl U OYHKUMA BENKOB NpUbnmxaeT 4enoBeyecTBO K
OBJla€HNI0 COKPOBEHHOWN TAaUHOM CaMOro ABMIEHUA XKUIHW.



HYKINIEMHOBbBIE KUCIOThbI

* HyknenHoBble KUCMOThI - NPUPOLHbIE
BbICOKOMOJIEKYNSAPHbIE OpraHnvyeckmne coeguHeHus,
NOSINHYKNEOoTUAbl, 00ecrne4ymnBaroT XpaHeHUE U
nepegadvy HacreacTtBeHHoOM (reHeTUYECKOW)
NHOPMAaLIMM B XKUBbIX opraHmamax. HyknemHosble
KMCNOTbl OTKPbIST B 1869 r. wuBenuapckum yydeHoin .
MwuLLep Kak COCTaBHYIO YacCTb KNeTOYHbIX S0ep,
NO3TOMY CBOE Ha3BaHMeEe OHW NOMNYyYUsin OT NaTUHCKOIO
cnoBa nucleus — agpo.

* Nycleus»- agpo.

« Bnepsble JHK 1 PHK Obinn nasneyeHsl n3 aapa
KneTtkn. [oaToMy nx Ha3blBalOT HYKITEMHOBLIMU
KMCnoTamu.

« CTpoeHne n BbINosiHAEMble PYHKLNN HYKNENHOBbIX
KMCMOT N3y4nnn amepukaHckum ononor K. YOTCOH u
aHrnmncknm dounsuk e. Kpuk.



PHK

OHK
B 1953 r. amepukaHcknm 6moxmmuk k. YOTCoH 1 aHrnumcknm pusmnk @.
Kpuk nocrtpounn mogenb NPOCTPaAHCTBEHHOU cTpyktypbl  OHK;

KoTopasi umeeT Bua ABonHon cnvpanu. OHa cooTBeTCcTBOBana AaHHbIM
aHIMMNUCKNX ydeHbiX P. ®paHknnH u M. YunkmHca, KoTopble C MOMOLLLHO
PEHTreHOCTPYKTYypHOro adanusa [OHK cmornum onpegenutb obuiue
napameTpbl crnupanu, ee gMameTp 1 paccTtosHne mexay sutkamu. B 1962
. YOTCOHY, KpuKy 1 YUIKNHCY 3a 9TO Ba)KHOE OTKPbITUE Dblfa npucyxgeHa
HobeneBckasa npemus.



puboHykneu

0e30KcUpUbBOHYKI Hoaasi

euHoeasi

CoctaB Hykneotuaa B [1HK

H(popMaLiMoOHHa
A3oTucrble A TpaHcnopTHas
OCHOBaHMUA: He3o Ocratok (MaTpuyHan) PHK (T-PHK)
AneHuH (A) KCU- hoccpopH | L__PHK (u-PHK)
l'yaHuH (I) pu6o RM \4
cno
LinTosun (LI) e OTH! Pu6ocomHas PHK (p-PHK)
TumuH (T)
CoctaB Hykneotuga B PHK
A30TUCTbIE
OCHOBaAHUA: OCTaTOK
ApeHuH (A) hochopH
N'yaHuH (IN) b
UuTosuu (L) KUCNOThI
Ypauun (Y):




CTpoeHune HyknenHoBbIX

CyLiecTBYeT TpU TUNA HYKNEUHOBBIX i1 OT
KUCNOT:

OHK (ae3okcnpunboHyKnenHoBble
KUCRNOTbl),

PHK (pnboHyknenHoBbIe KUCIOTbI)
n ATO (ageHo3unHTpudocdar).
NMNooo6HO yrneBoaam mn 6enkam,
3TO nonumeps.l.

Kak n 6enku, HyKnemHoBble KUCIOTbI
ABNSAIOTCA

JINHEeHbIMU nonumepamu. OgHako nx
MOHOMepbI —

HYKeoTuabl — ABMAKTCS CIOXHbIMU
BellecTBamMu,

B OTJIN4YUNEe OT AOCTATOYHHO MNMPOCTLIX
caxapoB U aMUHOKUCTIOT.




CpaBHUTENbHAA
xapaktepuctnka AHK n PHK

OHK

buornoau4yeckut rnonumep
MoHomep — HyKkneoTna

4 muna azomucmaiX OCHO8aHUU:
ageHunH, TMMNH, ryaHnH, ULMTO3UH.

KomrinemeHmapHbie napbi:
afeHNH-TUMUH, T'YaHUH-UNTO3UH

MecmoHaxox0eHue - apo
DyHKUUU — XpaHEHMe
HacreacTtBeHHOM MHdopmauun
Caxap - ne3okcmpunbosa

N

PHK

buonoauyeckuu rnonumep
MoHomep — HykneoTna

4 murna azomucmabix OCHOBaHUU:
afEHWH, ryaHuH, UMTO3WH,
ypauun

KomrnemeHmapHsie rnapsbi:
ageHuH-ypauun, ryaHnH-uMTo3mH
MecmoHaxoxxo0eHue — 40,
yutonnasma

QyHKUUU —nepeHoc, nepegaya
HacrneacTBeHHOM MHopmauun.
Caxap - pubosa



Tpunner

Tpunnert — Tpu nocnegoBaTeflbHO
PACNOSIOXKEHHbIX HyKneoTuaa.
[TocnegoBaTenbHOCTbL TPUNMNETOB
onpegensieT nocregoBaTenbHOCTb
aMUHOKUCIOT B benke!

PacnonoXeHHble gpyr 3a Apyrom TpUnmneThl,
obycnaenuearLime CTPYKTYpYy OQHOM
6enkoBoW MONEKYIbl, NPeacTaBnsAoT
cobon EH.



Pennukauyusi — npouecc camoyasoeHus monekynbl AJHK Ha
OCHOBe NMpUHLUUNa KOMNIeMeHTapPHOCTM.

Hogas
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3Ha4yeHue pennukauuu: bnarogapa camoyasoeHnro OHK,
NMPOUCXOAAT Npouecchbl AeNeHNA KNeToK.
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3Ha4yeHue HYKITEUHOBbLIX KUCJ10T

« XpaHeHne, nepeHoc N nepenaya no
HacnegcTBy MHOpMaLUN O CTPYKTYpeE
OenkoBbIX MOJSIEKYI.

« CtabunbHocTb HK- BaxHenwlee ycrnoBue
HOpMarbHOW XN3HEeOEeATENbHOCTU KIETOK
N LlenbIX OpraHN3MoB.

* IameHeHune cTpykTypbl HK- nameHeHue
CTPYKTYPbI KNETOK NN PU3NONTOTNYECKNX
NpoLeccoB- NBMEHEHNE
XN3HEOEATENBLHOCTMN.



[TlpumeHeHne HK

Ha npoTspkeHun xn3Hmn Yenosek boneet, nonagaeT B
HebnaronpuaTHbIE NPOM3BOACTBEHHbIE UMK KNUMaTUYecKne
ycrnoBus. CneacrBme 3Toro — y4yatleHne «cboeB» B OTNaXeHHOM
reHeTnyeckom annapare. [1o onpeaeneHHoro BpeMeHn «cboun» cebs
BHELLHE He NPOSABNSAOT, N Mbl UX HE 3ame4yaeM. YBbl! Co BpemeHeMm
N3MEHEHNSA CTAaHOBATCA o4eBUAHbIMU. B nepByto odepenb OHU
NMPOSABMASAIOTCA Ha KOXE.

B HacTosALlee BpemMa pesyrnbraThl UCCregoBaHUN
Bromakpomonekyn BeIXOOAT N3 CTEH NabopaTtopunn, HaYMHas BCe
aKTMBHEe nomMoratb Bpavyam M KOCMeTOosioraMm B NOBCEAHEBHOM
paborte. Ewe B 1960-x . cTano U3BeCTHO, YTO N30SIMPOBAHHbLIE
HUTK [JHK BbI3blBalOT pereHepaumio KrneTok. Ho Tonbko B camble
nocneaHue rogbl XX CTONETUS ctano BO3MOXHO UCMNOSb30BaTb 3TO
CBOWCTBO OJ19 BOCCTAHOBINEHUS KNETOK CTapEOLLEN KOXM.



[TlpumeHeHne HK

Hayka elue ganeka ot BO3MOXHOCTU
ncnonb3oBaHus HUTeN ak3oreHHon HK (3a
ncknoyeHmem supycHon [JHK) B kadecTtse
MaTpuubl 4ns «HosBoro» cnHTesa [HK
HenocpenCTBEHHO B KNeTKax YenoBeka,

XWBOTHOIO UNn pacTteHus. [lerno B TomM, 41O
KIeTKa-X03A1H HaeXxHo 3alyuuieHa ot

BHegpeHus vyxepogHon AHK i
NPUCYTCTBYHOLLUMMWN B HEN Cneundn4ecKnmMm ‘
depmeHTamu — Hykneasamu. HyxepoaHas

AHK HemnHyemo noaBeprHeTcs

paspyLUEHUIO, UK peCcTpUKLMU, Nog,

nenctemem Hykneas. [JHK 6yget npusHaHa
«Yy>XXepoLHOW» MO OTCYTCTBUIO B HEW
cneumdguryeckon onsa KaXxgoro opraHmsama

KapTUHbI pacnpegeneHna MeTUNUPOBaHHbLIX
ocHoBaHuu, npucywmx AHK knetkn-

xo3saunHa. BmecTte ¢ Tem, 4yem Gnnxke

pPOOCTBO KMETOK, TeM B 60nbLUEn CTENEHN UX

OHK 6yayT obpasoBbiBaThb rmbpuabl.

PesyanaT JTOro UccriegoBaHnA —
pa3JindHbleé KOCMETUYECKUNE KpeMbl,
BKIO4aKoLmMe «BONWEOHbIE HUTUY ANs
OMOJTOXKEHUA KOXW.




3akpenseHne ypoka

(TecToBasi KOHTPOJSIb)

BapuaHT 1

1.[1BOMHas NonNMHyKneoTnagHasa Leno4vka
XapakTepHa ansi Mosekyn:

a) AHK 6) PHK
B) o6a npenblayLLumMX OTBETA BEPHDI.

2. CpegHasa mornekynspHaa macca, Kakoro
THMNa HYKNEeMHOBLIX KACIOT BonbLue?

a) OHK 6) PHK
B) 3aBMCUT OT TWMa XNUBOW KIETKU

3. Kakue BellecTBa He SABMATCA COCTaBHOMN
YacTblo HykneoTnga?

a) npmnMmnanHoBoeE Ui nNypmHoBoe
OCHOBaHuMe.

0) pnbo3sa n gesokcnpunbosa
B) O - aMUHOKUCOTHI
r) dbocdopHas Kucnota

4. Hykneotuabl AHK He cooepxaTt B KayecTse
OCHOBaHWUW OCTaTKW:

a) UMTO3nHa  B) ryaHuHa
0) ypauuna r) ageHunHa A) TMMMHa

5. [MocnepoBaTenbHOCTL HYKITEOTUAOB
npeacrtasnseT cobon CTPYKTypy
HYKNEeWHOBbIX KUCNOT:

a) NepBUYHYIO B) TPETUYHYIO
0) BTOPUYHYIO ) YETBEPTUYHYIO

2 BapuaHT

1. HyknenHoBble KUCIOTbI NONy4Ynnu cBoe
Ha3BaHWe OT JTaTMHCKOro CrioBa:

a) agpo B) XXM3Hb

6) kneTka ) NnepBbIn
2. [NonumepHas uenb, Kakon N3 HYKNEeNHOBbIX
KMCROT npeacTaBnser cobon
nocneaoBaTeribHOCTb HYKNeoTuaoB?
a) AHK 6) PHK
B) 060MX TUMOB HYKNENHOBbLIX KUCINOT
3. Bropun4yHas cTpykTypa B BUAe ABOVNHOM
cnvpanu xapaktepHa As1s MOSeKyI:

a) AHK B) PHK

6) 6enkos ) BCEX HYKNENHOBbLIX KUCNOT
4. NypnHOBbIM OCHOBaHMEM He SABNSETCA:

a) ageHvH B) ryaHuH

6) TUMWH ) BCe ABNSOTCA

5. Monekyna HykneoTuaa He COAEPXKUT:
a) ocTaToKk MOHOcaxapuaa

B) OCTATOK a30TMCTOro OCHOBaHUA

6) ocTaToOK aMUHOKUCIIOTbI

) octatok ooCcdOPHON KUCIOTbI



