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OrNABJIEHUE

MOAY.Jb 1. CTPOEHUE, CBOMCTBA U ®YHKIIUH BEJIKOB
(H.IT. BOJIKOBA)

Monyabnas exunnua 1. CTPYKTYPHASA OPTAHU3ALIMA MOHOMEPHBIX
bEJKOB U OCHOBbI UX ®YHKIIMOHHUPOBAHU A

Tembi:
I.1. CrpykTtypHas opranu3sauus 6e1KoB.
Srtansl (GOPpMUPOBAHUA HATHBHON KoHpoOpMaUuu BenKoB .. ........ 16
1.2. OcHoBbl hyHKLUHOHUpOBaHKSA OenkoB. JlekapcTBa Kak JIMraHbl,
BAUAIOUIME HA PYHKUHIO BEIKOB. . . .ottt e e aee e 25
1.3. Henatypauus 0eJ1KOB ¥ BOIMOKHOCTL UX CMOHTAHHOM
PEHATHBALIHMM . . . . . ittt e et et e e e m e me et m e e n s e cn s 29

Moayabnas eaununa 2. OJ/IMT'OMEPHBIE BEJIKU KAK MUILIEHH
PET'YJIATOPHBIX BO3JIEUCTBUI. CTPYKTYPHO- ®YHKIIMOHAJILHOE
MHOI'OOBPA3SHE BEJIKOB. METO/IbI PASJIEJIEHHUA H OYUCTKH
BEJIKOB

Tembi:
[.4. OcobeHHOCTH CTPOEHHUA M (DYHKIIMOHHPOBAHUS OJIMTOMEPHBIX
OENIKOB HA NPHMEPE FEMOTTTODMHA . . . . i v iv i v vvi svvsn i s s ais s 39
[.5. TloanepxaHue HaTUBHOM KOH(oOpMaL MK DEIKOB B YCI0BUAX
BACYRM ivaanyafan o8 s pavainm s sl gis sk sivssumrs e s v 48
1.6. MmHuoroobpa3sue GeaKoB, ceMeilcTBa OE/1KOB Ha npuMepe
HMMYHOCHOBYANHOR . ous s svnls aman sk s i s sdva s 50

1.7. @U3MKO-XUMHYECKUE CBOMCTBA OE/IKOB MU METOABI UX pa3acieHus . . .55

MOAYJIb 2. DH3UMOJIOTUSA (H.H. BEJIVIIKHHA)

Moaynsnas eaunuua 1. PEPMEHTDBI KAK BEJIKOBBIE KATAJIM3ATOPLI
Tembr:

2.1. OcobeHHoOCTH hepMEHTOB Kak DENKOBbIX KATaNM3aTOPOB . . . ... .... 66
2.2. AKTHMBHBIN LIEHTP M cCNELUMPUYHOCTD NeHCTBUA DEPMEHTOB . . .. .. ... 67
2.3, MexaHHU3M AeHCTBHA DEPMEHTOB. . . .ot v et e et en e nenenns 68
2.4, KOoakTopbl M KOMEPMEHTBI . . o o\ ot e et e e et ee e e 70
2.5. Knaccupukaums u HoMeHKIaTypa GEepMEHTOB. . ... ... ... ... us.., 73
2.6. OcHOBbBI KHHETUKH DEPMEHTATHBHOIO KATAMM3A .. .. ..o, 76

Moayabnas eaunnua 2. PETVJIALIHMA AKTHBHOCTHU ®EPMEHTOB.
MEIUIIHWMHCKHWE ACINEKTHI DH3IUMOJIOTUH

Tembi:
2.7. AHrHOUTOPE AKTHBHOCTH DEPMEHTOB . . . . o v vv v vt e e enaeneens 87
2.8. PErvasuna akTHBHOCTH QEDMEHTOR . v v sials e dlamivnis e v s 4 93
2.9. Tlpumenenue pepMEHTOR M UCCNEIOBAHWE UX AKTUBHOCTH

B M LM e o i b i o B s A e T 99
I RO T AT N . o e S i i e P o e e G i 103
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MO/VYJIb 3. MATPUYHBIE BUOCUHTE3bI (C.A. CHAAEBA, A.H. I/TYXOB,
B.A. TOJIEHYEHKO)

Moayasnas eaununa 1. BMOCHHTE3 JIHK U PHK. PEITAPALIU A OILIIMBOK

U NNOBPEXJIEHHUH JHK
Tembi:
3.1. Crpoenne u yukumu IHKu PHK ........... ... ... ... ..t 114
32, huocuires HHK (pertIHERIIMAY o wn s s s et weis e S e 118
3.3. Penapauusi ominbok u nospexaenuin AHK .. ... ............. ... 122
34. buocunte3s PHK (Tpanckpunumus).
[MTocTTpanckpunuuoHHsie Mmonupukauuu PHK . ... .......... ... 124

Mopyabnas eaunnna 2. BUOCUHTE3 BEJIKOB. MHTMBUTOPBI
MATPHYHbBIX BUOCHHTE30B. MEXAHU3MbI PEI'YJIAIIUNA
AKTHBHOCTH 'EHOB

Tembi:
3.5. TpaHcasiumsi Kak MEXaHMU3M rnepesBoja reHeTH4eckoi mHdopManmu
B(EHOTHITHHECKHE TTPHIHAKM . . .\ ottt e it e et e ee i eeanuas 135
3.6. MHrubutops MaTpHuHbBIX ODHOCHHTE30B: JIEKAPCTBEHHbIE Npenaparhbl
N OAKTEPHATBHBIC TOKCHHBE .« o vttt i e e et et et e e nmemneeenns 140
3.7. MexaHu3Mbl aAanTUBHON PEryisiiMu aKTHBHOCTH FeHOB
Y MPOKAPHOTOB M AYKAPHOTOB . . v vt v v e er et ee e ineeeaanneennnn 141

Moayabias eannuua 3. MEXAHU3MbI TEHETUYECKON
H3IMEHYUMBOCTHU U BOBHUKHOBEHHUSA PASHOOBPA3HUA BEJIKOB
Y BYKAPHUOTOB. IIOJIMMOP®H3M BEJIKOB, HACJIEACTBEHHBIE
BOJIESHHU. JHK-TEXHOJIOT'MHU B MEJIUIIUHE

Tembi:
3.8. Mexanusmsbl, obecneunBaouiue pasnoobpasue DeKOB
YV OVKADPHOTOB . o o vttt et e e it et e e e e et e e e e et e e e e 133
3.9. MexaHW3MBbl FeHETHUYCCKOIi M3MEHYMBOCTH: IBOJTIIOLLHOH HAaS
M3MEHYHMBOCTB, MonuMopdusm benkos. HacnencreeHHsbie bose3nu . . 157
3.10. Ucnonbv3osanue pekomOuHaHTHLIX JIHK B Meauuuue. . ........... 160

MO/1¥Jlb 4. CTPOEHUE U ®YHKIIUHU BUOJIOTHYECKUX MEMBPAH
(BA. TOJEHYEHKO, 10.11. BOPHCOB)

Tempbi:
4.1. OO6wasa xapaktepucTika membpan. CtpoeHue u coctaB membpan . . .172
4.2. TpaHCHOPT BELIECTB YEPE3 MEMOPAHDBL + . v vt v v vr e enennen s 177

4.3. TpaHcmemOpaHHada nepenaya CUrHajaoOB
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MOJVJIb 5. BHEPTETUYECKW OBMEH (JI.B. ABJIEEBA, I'B. PYBIIOBA)

MonyasHan eannnna 1. BBAAMMOCBA3LD OBMEHA BEILLIECTB 1 SHEPTHNA.
TKAHEBOE JBIXAHUE. MUTOXOHIIPUAJIBHAA LIEIIb TEPEHOCA
SJIEKTPOHOB. OKUCJIHUTEJBHOE ©OCOOPUJIUMPOBAHUE

Temusi:

5.1 B3auMocCBA3L OOMEHA BEIIECTB M SHEPTHM . . .o oo vinsevs vonanns 202
D2 TROHEEDE HRINIRHIE . oov v v e s S v s s s 204
5.3 MwuToxoHapuanbHas LEMb NEPEHOCA MEKTPOHOB. . . ... .oovvnnn.. 205
534 OxucautenbHoe (POCHOPHIMPOBAHHUE . . ... v vrvnnennennnnnns 206
55 JIRIXEREARHEI KOMTIIOND. . vwmmonmm e tion Smimn s s £Eeany 208
5.6 Pa3obueHue apixaHua HCHHTE3aATD ... ..ooovviiniiniinnine, 208
5.7 TepmoperyassiTOpHass QYHKLIHSA ABIXAHMHA . . .. v vvvnnvvnnnnnsnnss . 209
5.8 HHrHGUTODH TKAHEBOTD MBIXAHM . . v vva ivnaiessainssssas coinson 212

Monyabnas eaunnua 2, SAKJTIOYUTEJIBHBIN DTAIT KATABOJIN3MA
MUIIEBBIX BEIIECTB. CIELMPUYECKHE U OBIIIUNA ITYTH

KATABOJIU3MA (OIIK)
Temsi:
5.9 3aknwuuTeabHbIN 3TAn Katadboau3Ma NUILEBBLIX BEIIECTB
Crneunduyeckue 1 obuuii nytu karabonusma (OMK). ............ 219
3.10. Anaboamnueckue GyHkumu OIIK. . .. ... ... .. 224
S5.11 Peryasums OIIK . ..ottt e sttt teenananns 225
J.12. [MMO2HEPIreTUUYECKHE COCTOMHM & o 0 v v vt e v e i eieaeanen s 228

MOJIYJIb 6. OBMEH YTJIEBOIOB (7.J1. AJJEHHHKOBA, H.H. BEJAYIIKHHA)

Monyasnas enunnna 1. CTPOEHHME, IEPEBAPUBAHUWE U BCACBIBAHUE
YIJIEBOJOB. CHHTE3 U MOBHMJIN3ALIAA ITITMKOIEHA, PETYJISALINA
IMPOILIECCOB. HAPYIHIEHHWA ITIEPEBAPUBAHWA YIVIEBOIOB,
CHUHTE3A U MOBHUJIM3ALIMU INTMKOT'EHA
Temnr:
6.1. OcHoBHble yrieBoabl nuiiy. CTpoeHHe, nepeBapuBaHUe
HBCACEIEIITNE - oo o v s stie v o e e e e S A a4 236
6.2. TpancmeMOpaHHBIH NEPEHOC TTIOKO3bLI M APYTUX MOHOCAXAPHI0B
H3 KMILIEYHHKA B KPOBb M H3 KPOBM B KJIETKH TKAHCH.
[MyTH npeBpallieHUSA TTIOKO3BE B KIACTKAX « o v vt v v vv v nvmanness 238
6.3. CunHte3 ¥ MODMAM3ALMA TIMKOreHa. Peryasiiug npoueccos. .. .. ... 241
6.4. Hapywenus nepeBapMBaHus W BCacbiBaHM$ YIJIEBOAOB, CHHTE3a
M DACHIATA TIMEDPOHE. -« s v b e e e S s s e o 250
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MonyasHas eannnua 2. KATABOJIU3M I'TTIOKO3bI.
[MEHTO30®OCPATHBIN NYTh NMPEBPAIIIEHU A ITHOKO3bI

Tembi:
6.5. KataGo,u3M rinioko3sl: a3po0HbIi M1 aHA3pOOHbIH TTHKOJIN3,
a3pobHsiit pacnaa rmoko3el 10 CO, M H,O ... ..o ool .262
6.6. buonoruyeckoe 3HavyeHue katabou3Ma Ir/110KO3bl, PETyIsSLIHU A
RO G ORGSR S e T e . 265
6.7. TleHTto30docaTHBIN NYTh NpEBPALLIEHUA TTIOKO3b. . ... oovvvvnn .. 271
Monyasnas eamaumua 3. IVNIIOKOHEOTI'EHE3 H ET'O PETVYJIALIUA
Tembi:
0.8, CHHTEI INMIOKOSH! (TIOKDHEOTEHES) . v vv v viv o vivsn vws o i s sieinre s v siars 284
6.9. Perynsiums riiMKoOAM3a U IIOKOHEeOoreHe3a BNEYeH! . ............ 288
6.10. Perynsauus coaepxaHus ri10Ko3bl B KPOBH, THIIEPIIIOKO3EMHUS . ... 294

MOIYJb 7. BHOXUMHWA MEKKJIETOYHOI'O MATPUKCA
(JI.LE. AHAPHAHOBA, CA. IECHHYYK, CH. CH/IYAHOBA)

Tembi:
24
1
71.3.
7.4,
Ao

RORNBION i e i e S s G e i Eans TR 302
SIACTEHIE (i e N e e e R e A S e S 310
[eTepononucaxapuabl MEXKJIETOYHOrO MATPUKCA . . .......oounn. a1l

HekonnareHoBble CTPYKTYPHBIE DeTKM MEXKJIETOYHOrO MaTpHkca . . 314
CTpyKTypHas opraHu3alusa MeXKJIETOYHOro MaTprMKca (CycTaBHOM
Xpsul, bazanbHbie MeMOpaHbl, CYO3MUTENHAIBHBIE CIOH) . . .. ..... .316

MO/IVJIb 8. OBMEH JIUIIUIAOB (A.E. 'YBAPEBA, H B. HYEPHHKOBA)

Moayapnas ennanna 1. CTPOEHUME U ®YHKILIMHW OCHOBHBIX JIMITHU 0B
OPTAHU3MA YEJOBEKA. IIEPEBAPUBAHHWE U BCACBIBAHHE
JUITHUTOB. TPAHCIIOPT XUPOB XHJIOMHUKPOHAMHAX

Tembi:
8.1.
8.2.

8.3.

CrpoeHue ¥ (QYHKIIUK OCHOBHBIX JIMITHUIOB OpraHM3Ma yejioeeka . . 326
[lepeBapMBaHHUE M BcacblBaHUWEe XUpPOB. PECMHTE3 XKUPOB B KJIETKaX

CJANIUCTOM ODOMOUKM KHMIIEHHMEKD . . o v v v voevvn v ennnnnneaennnns 329
XHUIIOMHKDPOHB! — TpaHcnopTHas dopMa 3K30reHHBIX XHPOB. ... ... 331

Moayasnas eamanna 2. BAOCHHTE3 BBICIHHINX 2KHPHBIX KHCJIOT 1 ZKMPOB

Tempi:
8.4,
8.5.

8.6.

bHOCHHTE3 BBICHIMX XXMPHBIX KMCJAOT ¥ €0 Peryasums, ........... 343
CHHTE3 XKHMPOB B NEYECHU M XHUpOBOM TKaHU. Peryasiuus cuHTE3a
SETEIOB 5ccwiv cwn con C a R R T S a MTR R a RAROR U i 353

OB BRI iy oo i s s B N T R TR M R . R S 355
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Monyasnan enununa 3. ZKUPbI, dKWPHBIE KUCJIOTbl 1 KETOHOBBIE
TEJIA KAK MCTOYHUKHM DHEPTUU. D1KO3AHOMUIbI, CTPOEHUE,
CHUHTE3 U BUOJIOTUYECKHE ®YHKIIUH

Tembi:
8.7. Mobunusauns kupa. lopMoHanbHas pervasauus MoOHIM3alHH
DO - L s RS R R R R S P RS e N R e 361
8.8. B — okMcaeHHEe KUPHBIX KHCJAOT — MCTOUYHHK 3HEPIUH 151 CHHTE3A
ATD. Pervnsitiis § — OKMCACHHH . . .vivvii v s siasmsions i 363
8.9. KetoHoBble Tea: cHHTE3 M kaTaboausMm. Ketoaumnos. .. .......... 367
8.10. Ilpou3soaHeIe MONHEHOBLIX KUCNOT — 3MKO3aHOMIbI!
CTPOCHVE 1 DHONOTMMECKOE TEHCTBHE. « -« vvvon s pawi i viis s s o 371

Moayasuas eavunua 4. ObMEH XOJIECTEPOJIA, EI'O PETVIIALINA.
AHUCIIUTIOTTPOTEMHEMHKWU. BHUOCUHTE3 U @YHKILIHWH XKEJITYHbIX
KHUCJIOT. XEJIJ'YHOKAMEHHAA BOJIE3Hb

Tembi:
8.11. Xoaecrepon, bnooruyeck e GyHKUHKU, NOCTYTIJIEHHUE € IMUILLIEH
U TPAHCTIOPT KPOBBKY 2K30TEHHOIO XOJCCTEPOMA « oo v vt v vne v v v 385
8.12. BHOCHHTE3 XOJECTEPONA M ETO PETYIAMIMA ... oo vvvnnrrrennserons 387

8.13. BHOCHHTE3 KEIUHBIX KUCIAOT U UX POJib B NOAACPXKAHUM rOMEocTasa
XojiecTepoia B opravuisMe. buoxuMus KeJT4HHOKAMEHHOH DONE3HH. . . . .

8.14. Poab A1MnonpoTeHHOB B TPAHCNOPTE XOAECTEPOAA . . o v oo vvn v et .391
8.15. Tunsl aucaunonpoTenHeMuid, BUOXMMHUYECKHME OCHOBLI NaToreHesa
M TOUEHIS ATEPOCKIBPORM . o5y v vainaals S vmmse s v . 396

MO/1VJIb 9. OBMEH AMUHOKUWCIOT (H.B. IHXAYEBA, O.B. KOPJIAKOBA)

Monyasnas eaununa 1. POJIb BEJIKOB B IIMTAHUN. IIEPEBAPUBAHHE
BEJIKOB 1 BCACBIBAHUE AMMHOKUCJIOT. ITPOLLECChHI

TPAHCAMUWHHWUPOBAHUA U JESBAMUHUPOBAHHUA AMUHOKHCJIOT
Temsi:

9.1. Poab 6eJKOB B TUTAHWHU. AJOTHCTLIM 0AIaHC . ... .oviiviennnnnn 408
9.2. llepeBapuBaHue OCJKOB B XKENV/KE H KHLIEUHUKE,

BCACHIBAHME AMUMBOKMCIOT ;o iviiv v hivmi » Su% v Cuieiain sl o S deiin 409
9.3. TpaHcaMHHUPOBAHHE U IE3AMHUHUPOBAHME AMMHOKHCIOT . .. .. v. .. 417

Moayapuas eaunnna 2. MCTOYHHUKH AMMMAKA B OPTAHU3ME,
IMPUYUHBI ETO TOKCUYHOCTH U CITOCOBbI OBE3BPEXKHMBAH M A.
TMINEPAMMOHUEMMSA. UCITOJIB30OBAHUWE BE3A30TUCTBIX

OCTATKOB AMUHOKHCJIOT
Tembr:
94, OOpa3zoBaHHC aMMHaKa, NPUYHHBI €10 TOKCHYHOCTH.
Obe3BpeXKHBAHUE AMMHAKA M CTO TPAHCTIOPT B TKAHM . . . . ... .. uu .. 429
9.5, OpHUTHHOBBLIH UK. H ero DHoaorMyeckas polib.
BriBeneHe AMMOHMBHBIX COMCH L& . iuw i ivinn dve savs vosia iala s 433
9.6. TUnepaMMOHHEMHMSI M €C APHUYUHDBL. ... .vvvvinvvinwinnnsnanqe 437
9.7. Tlyrn ucnoab3oBaHUg DE3a30THCTBIX OCTATKOB aMUHOKHUCIOT . . . . . 440

0.8, BHOCHHTES 3aMCHUMBIX AMHHOKHCITOT & o o ot et e e e s e s e e e e e e e 442
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Monayabnas enuauna 3: OCOBGEHHOCTH OBMEHA OTAEJ/IBHBIX
AMWUHOKUCIIOT: CEPUHA, INTUIIUMHA, METUOHMWHA,
PEHUWJIAJTAHWUHA, TUPO3MHA U TUCTHIAMWHA. POJIb BUTAMMUHOB
B,,, B, 1 ®OJTUEBOU KUCJIOTbI. HACJEIACTBEHHBIE 3ABOJIEBAHUA,
CBA3AHHBIE C HAPYIHEHHEM OBMEHA AMMHOKHCJIOT. CHHTES,
BUOJIOTHYECKAA POJIb U MHAKTHUBALIMA BUOI'EHHBIX AMUHOB
Tembi:
9.9. ObMmeH ceprHa U ravumnHa. Poab QONHEBOH KUCIOTBL .. . v v vvnvnn .. 453
0.10. ObmeH MeTHoHMHA, Peakiimy TPAHCMETHIIMPOBAHMS. . . ... ... ..... 456
9.11. ObmeH peHunanaHUHa, THPO3UHA U TUCTHAMHA B pa3HbIX TKaHAX . . 460
9.12. HacneacreeHHble 3aboseBaHu s, CBA3aHHBIE C HApYILEHHEM ODMeHa
ANEHDR I s st S e R R R B e e e 463
9.13, buoreHHble aMUHBL; CHHTE3, MHAKTUBAUMA, OHOJIOrHUYecKasd pois. . . 4635

MO/LVJIb 10. OBMEH HYKJEOTHUJOB (C.A. CHJIAEBA, O.H. TYHIIOBA)

Tembl:
10.1. buocunTes n KataboJAM3M NYPHHOBBIX pHOOHYKJICOTHA0B.
3aboneBaHMs, CBA3AHHBIE C HApYLLIEHUEM UX MeTabonu3Mma......... 477
10.2. bnocuHTes ¥ katadoIM3M NUPHMHANMHOBBEIX PUOOHYKIEOTH 10B.
ODOTANMBYDMI < v s wimssiion o e e s w50 a5 SR 481
10.3. buocuHTEe3 1€ 30KCUPHOOHVKICOTUAOB H €I0 Peryasums.,
MMMV HODEDMITIITEE o oo e e s e e i e o i e 484

10.4. MexaHHU3MBbl ZICHCTBU S NPOTUBOBUPYCHBIX M [TPOTHBOOIYXOJIEBbIX
npenapartoB Ha ¢depMeHTHI CUHTe3a pudo-
 AEIOKCHPUBDHYKNEOTHEDE. v vt aiss s woimwis s &omie s e s i 487

MOAVYJIb 11. TOPMOHAJIBHAA PETYJIALLIUA OBMEHA BEILECTB
U OYHKLIHH OPTAHU3MA (C.A. BOPOBBEBA, J1.B. ABIEEBA)

Moayasnas exnnuua 1. POJIb TOPMOHOB B PEI'YJIALIMHA
METABOJIN3MA. PETYJIAILIUA OBMEHA YIUVIEBOAOB, JIMITUIOB,
AMUHOKHUCJOT ITPH HOPMAJIBHOM PUTME ITUTAHN A

Tembi:

11.1. Po1b TOPMOHOB B PeryassllMM METADOAM3MA . . .. ... i inev o n 497
11.2. MexaHH3Mbl nepenayl ropMoHalbHbIX CHIHAJIOB B KJIETKH . ... ... 499
11.3. CTpOCHME M CHHTCI TOPMOHOB .o 4 i i o s wionio i winh i s sinoc s i 500
11.4. Peryasuusa oOMeHa OCHOBHBIX DHEPrOHOCHUTE/IEN MTPH HOPMAILHOM
DHTME BUTAHIA oo coesmom et e et e i o sli M s e 507

11.5. MameHenue meTaboau3Ma npy runo- U runepcekpetium rOpMoHos . . .31

MoayabHas eaminua 2. BUOXUMHWYECKHME OCHOBbI OBMEHA BEUIECTB
[NPU N'OJOJAHHUHU U CAXAPHOM JIHUABETE.
Tembl:
11.6. U3meneHne ropMOHaIbHOIO cTaryca v Metadoauima
NMPH TOTOIAHMM. L o s o ot it ot it s s em e e anas e e enene e en e nnesans 520
11.7. UameHeHus ropMoHaibHOro craryca u Metaboamnima
NPH CAXAPHOM JIHA0BT . . vttt i et st e en e e saeatn s nnesanes 323
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Mopayashas enununa 3. PETYJISIIHA BOJHO-COJIEBOTI'O OBMEHA.
POJIb BA3OITPECCUHA, AJIbJIOCTEPOHA U PEHUH-AHT'MOTEH3UHOBOH
CHUCTEMBIL. PETYJISILIUA OBMEHA CA* U ®OCPATOB
Tembi:
11.8. Peryasiumns BOAHO-CONMEBOTO OOMEHA. . . . ... v it enan 333
11.9. Peryasiuus obmena Ca’* u dpocdaros. CTpoeHue, CHHTES
M MEXaHU3M AeUCTBUSA NapaTropMoHa, KaJbLHWTPHOIA
MOKATBUMTOHMHA .« o v vt vttt et ee e e e e et e e mt e eeaeenes 539

MOAYJIb 12. OBE3BPEXUBAHHWE TOKCHYECKHX BEIHECTB B IIEYEHH
(C.H. CHIYAHOBA, CA. JECHHYYK, JLE. AHAPHAHOBA, E.I. 3E3EPORB)
Tempri:

12.1. MexaHun3mbl 00e3BpeXHBAHUS TOKCHYECKMX BEIIECTB. . ... ...vnw .., 550
12.2. Obe3spexuBaHue NPoAVKTOB KaTabonnimMa aMMHOKUCIOT

B KMIICUHMEKE. .\ vttt en et e te ettt ae e ann et ennns 335
12.3. BUHOTPAaHCHOPMALIMSA JEKAPCTB .\ vttt vt vt eee e eee e e renns 557
[2.4. MeTabonu3M U 00€30pEKMBAHME 3TAHOMA . . . oot v v ve e eeine e 559
12.5. XUMHYECKHMH KAHLEPOTCHES . . oottt it e et e iee e ennenns 561

MO/YJIb 13. METABOJIN3M 'EMA U OBMEH XKEJIE3A
(T'A. THTOBA, C.H. CHJIYAHOBA)

Tempi:
[13.1. CHHTE3 TEMa M CTO PETVIIALIMA . . o oot e et e ne i e nenn e I 570
13.2, OBMEH KEIMEBA . oot v v vt v re e e een e it e e emaeaneaeeaanenns 572
13.3. KaTaboMM3M FEMa. . . .ot v vttt i et e i maee e nnesneaanennss 575

Moayas 14. BAOXUMMUSA KPOBU (T.A. THTOBA)

Tempi:
14.]. MeTabOo/IMIM IPUTPOLIHTOB. & o o v oot e e et e e s eeeenenans 585
14.2. Ocobennoctu metabonnsmMa baroMTHPYIOLWNX KJIETOK . ... ... ... 588
14.3. OcHOBHBIE ODHOXUMHUYECKHUE MEXAHU3MBI FTEMOCTA3a . .. . .0 v s .. 589
14.4. OcHoBHBIE CBOHCTBA De/1KOBLIX (PpaKLIMH KPOBH U 3HAYCHU S

WX OnpeleeHus ANy 1MarHocTuky 3abonesanuit .............., 599

D TR VERSIHTOER v e e s e e W e R b e e T 609



Cnucok cokpauwleHuid

CNUCOK COKPALLEHUM

A — alleHHH

ANl — aHTHAMYpEeTHYECKHH TOPMOH

AKTI — anpeHOKOPTHKOTPONHLI{ rOPMOH
AJlT — ananMHamMMHOTpaHcdepasa

ACT — acnaprataMmuHoTpaHcdepasa

All —aneHuaaTuMKnasa

'AM K — y-amuHOMacnaHas KMCIOTa

I'T — rnyratnoHTpaHchepasa

OAT — aHauuaraMuepuH

AT'BIl — auruapobuontepuH

IdHK — pezokcupuboHVKNeHHOBag KHCNOTA
IOH Ka3sa — ge3okcupuboHykieasa

NHI1 — nesokcupuboOHYKACONIPOTEHHBI

JO®A — nnokcudeHnalaHUH

JodaMuH — THOKCH(DEHHNITHIAMHH

Nibd — amusonponuadropdocdar

U®D-3 — unosutonTpudocdar

K — KansMOOVJIHH

KK — kpeaTMHKMHa3a

J1 BI1 — annonpotenHbl BLICOKOH NAOTHOCTH
JUIAT" — nakraTaernaporeHasa

JHI1 — aunonpoTeMHB HU3KOH NJOTHOCTH
JTOHII — annonpotreMHbl 0MeHb HH3KOH NJIOTHOCTH
T — aunonpoTeHHbI NPOMEXYTOYHOH NJIOTHOCTH
MAQO — MOHOaAMHHOKCH1a3a

MPHK — matpuunas PHK

MaPHIT — mManbie anepHbie pHOOHYKIEONPOTEUHE
OA — okcanoauerar

OIlK — obwiuii nyrs katabonunima

[N1BK — nupoBHHOrpaaHas KMcjaora

[TKA (cAMP-3aBucuMan) — npoTeHKHHa3a A
IMKC — nporeunkuHaza C

N® — nupuaokcansdocdar

IMUP — noaumMepa3sHas UenHas peakuus

PHK — puboHyknenHoBas KMUcaoTa

PHKa3a — pubonykneasa

pPHK — putocomHas PHK

CAI' — cykumHataeruaporeHasa

T — THMHUH

TAT — TpHauMaATIHUEPHHBI

TI'BIl — TerparuapobuonTepiH

TIoK (H4®) — rerparuapodonmneBas KUCI0Ta
TIP — tnamuunupoochar

TPHK — Tpancnopruas PHK

OUD — (PU-4,5-bucdocdar) — dochaTHAHIHHOIHTON-
4,5-bucocdar

QJIC — docdonunaza C

OPAD - 5-dbocdhopubosun-l-nudocdar
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PC — dochaTnamnacepus

LHHC — uenTpaabHag HepBHag cucTeMa

LUTK — unka TpukapboHOBLIX KHCIOT

LYK — masencBoykcycHasi KMCI0Ta

P — sHAORAA3MATHUYECKH I PETHKVIVM

ADP — anenosunaudocdar

AMP — anenosnumonodocdar

ATP — ageHosnuTpudocdar

ATPasza — aneHosunrpudocharaa

C — uMTO3MH

CAMP — nunkanyecknit aneHosnHmonodochar

CDP — uvtuamnnandocdar

CMP — nntuamuamonodocar

CTP — uuruanurputocdar

dATP — nezokcuanenosnnrpudocdar

dCTP — acsokcuuutuanHTpHudocdar

dG TP — apezokeurvavosmuTpudocdar

dTTP — aesokcuTuMuaAnHTprdoCchar

FAD — oxkHcaeHHbI (PraBHHAACHUHAMHYKACOTH L

FADH2 — pocctaHoBACHH Bl (UIaBHHAACHUHAWHYKACOTHL
FMN — okucaenHblil (h1aBHHMOHOH VK IE0THA

FMNH2 — socctavoBRIeHHBI (p1aBHHMOHOHYKIEOTH

G — ryaHMH

GDP — rvavoanuaudocdar

Gl — G-HHTrHOMPVIOLLM i DEJ0K

Gs — G-crumyaupyiomnii 6erok (I'TO-cesabiBaouimii Henok)
GSSG — OKMCAEHHBII 1Y TaTHOH

GSH — rayratHou

GMP — ryanosnumonodocdar

GTP — rvanosunTpuhocar

Hb — remornobuu

IMP — nHosuHMonodgocdar

KoA — kotepmeHT (Ko3H3uM) A (HSK0A — KoaH3uM A)

KoQ — kodepmeHT (KoaH3uMm) Q

NAD — OKMCIICHHBIH HUKOTHHAMMIAICHUHIAMHYKICOTHA
NADH — BoccTaHOBNEHHBIH HHKOTHHAMHIAACHMHIMHYKIGOTHA
NADP — okucIeHHBII HUHKOTHHAMMAAACHHHAHHVKAcoTHadochar
NADPH — BoccTaHOBACHHBIH HHKOTHHaAMHMIAAEHMHAMHYKAcOoTHApOChaT
PAPS — 3-docdoarenoznn-5-dochocyvanar

P| (H3PO4) — dhocdar HeopraHmuyeck uii

PPj (H4P207) — nupodrocar Heopran HyecK it

SAT — S-aneHO3NATOMOLNCTENH

SAM — S-aJcHO3NAMETHOHHH

U — ypaumun

U DP — vpuannaudgocdar

U DP — rawkypoHar — vpuauHaupochornokypoHoOBas KHCI0Ta
UMP — vpuannumonodocdar

UTP — vpuanutpudocdar

XMP — kcantTosmamoHodocdar
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OT ABTOPOB

buoxumMua — oaHa U3 Hauboslee IMHAMMYHO pa3BUBAIOLIMXCH HAYK, W3y4yalo-
IKUX Mpouecchl B XUBbIX opranusMax. JIioboi du3nosornyecknii MaM narono-
F’MYECKUI NMpPOUECC MOXKHO CUYMTATh JOCKOHAJIBHO M3YYEHHBIM, €CIIH €r0 MOXHO
OMNKCAThb HA MOJIEKVISspHOM ypoBHe. deiicTBus Bpaua Oyayt Hauboaee yCreliHbl-
MW W IAAALIMMH 1O OTHOWIEHHWIO K OpraHu3My D0JIbHOro, €CiM €My IOHSATHBI
MOJICKY/ISPHbIE MEXAHWU3Mbl B3aUMOAEHCTBUS JICKAPCTB U APYTUX ClOcOoDOB BO3-
ACHCTBUS HA OPraHM3M, C peakUUsIMU, TPOUCXOISLLIMMHA B OPraHU3Me YeIoBEKaA.
[MosTtoMy CTYAEHTHI, M3vyaluiMme DMOXMMHIO, T0JXKHBI MMOHUMAThL €€ 0a30BVIO
POJbL ISt U3YUEHU S APYTHUX MEAMUIMHCKHUX JUCUMTIIIMH.

Hauublit yuedHUK «buonoruueckas XuMus» NpeaHa3HaAyYeH CTYAEHTaAM, acmnu-
paHTaMm, MpenojaasareasiM MEAUMUMHCKHUX M (hapMaUEBTHYECKHMX BY30B, HAYYHbIM
COTPYJAHMKAM HayYHO-UCC/IEA0BATEIbCKMX WHCTUTYTOB /151 U3VYEHUA BHoaoru-
YECKOH XMMHHM OpraHu3Ma yeaoBeka.

[Ip HanucaHuM yyeOHHUKA MCMOJAb30BAHA MOAYJbHAS TEXHOJOIMA CTPYK-
TYPUpPOBaHKUA vuebHOro marepuasa, T.€. Becb Marepuan vuyeDHMKaA pasaeiecH
HA MOJAVJIM, KOTOPbIE BKJKYAIOT HECKOJbKO MOAVIbHbIX CAMHHMLL, OMMUCHLIBAO-
wux (YHKUHMOHANBHO CBsizaHHble npouecchl. Kaxaas MoaynibHas €AMHULA
COAEPXKMUT KakK o0yyawiimnii, Tak ¥ KOHTPOAMPYIOUKNH MaTepuaisl. B yuebHUK
BBCAEHBI pYDpUKH: «3agaHud N8 BHeayaIUMTOpHON paboTwi», «3ajaHus 114
CAMOKOHTPOJISg» H OTBEThl K HUM, «OCHOBHbIE TEPMHUHBI U NMOHATUS», «3aTaHU
A8 ayauTopHOil paboTwi». Kaxnas u3 pyOpuK MrpaeT CBOK OCODYIO poiib B
YCBOGHWM MarTepuana — TakK 3alaHusA AJds BHeayAUTOpHOMH paboThl nomMora-
IOT CTYIEHTaM CaMOCTOATEeAbHO pa300parhCcsi B TEOPETHHUECCKOM Martepualie
MOIYJIbHOH eJAMHMUBL. «3aJaHHUdg A58 CAMOKOHTPOJA» MNO3BOASIOT CTYIAEH-
TV CaMOMY TMPOBEPUTH YCBOEHHE OCHOBHBLIX I[IOJOXEHWH HM3Y4YaeMOW TEMBI.
B pyOpuke «OCHOBHBIC TEPMUHBLI W TIOHATHA» Mbl o0OpallaeM BHUMaHue o0y-
4alollerocsi Ha IJ1aBHLIE W HOBbIC 114 HEro TEPMHWHBI M NMOHATHS, KOTOpbIE
OyayT 1ajee UCIO/b30BATHLCH NPH H3VYCHUH DHOXUMHH M APYTHUX MEAULMHCKHX
aucunniaunH. Pybpuka «3anadusa ans ayauTopHOH padoThi» 1aeT BOIMOXHOCTh
Mol KOHTpOJEeM [MpernogaBareins peliuTh HCCKOJbBKO CHUTYALMOHHBIX 3aaad,
MOACAUPYIOWIUX (DU3MONOTHYECKHME CHTYAUMHM MM KIMHMYECKHE CJyuawm,
4YTO ABJSETCH BAXKHBIM MOTHBUDVIOWIMM (DAKTOPOM A1 M3VUEHUSA OMOXUMHH
OVAVIUMMHM crieManmucTaMu B 00JacT¥ MeaumumMHbl. YacTe 3a1a4 M TECTOB 3TOI
pYOpPMKHU W pYOpPHKH «3anaHus 1Jis CAMOKOHTPOJIfg» SABASIOTCHS pPEe3yabTaTOM
COBMECTHOH pabdoThl NpenojaasaTeieil U CTYAEHTOB, paboTalolIuX B nporpamMme
ana HauboJjiee yCnewHblX CTYAeHTOB « 1 BopyecKkas JHYHOCTb» B paMKaxX HallMo-
HaJbHOIO npoekTa B cepe odpaszoBaHusa. Ham npusATHO Ha3BaTh GaMUINMU CTY-
ACHTOB, YbM padOThl BOWIJMW B AaHHLIH yyeDHMK: AleHuyesa 2., ApyTioHsH P.,
baxapes E., bepkoBuu 3., boiiko B., bpaxnukosa T., bynuna A., Bacuna M.,
puuyn B., Kopones I1., Kybanosa @., Jlomkapesa O., Mamenona [1., Hora B.,
Maryenckas M., Caymkuna A., CemeHosa E., Xnonoruna A., lkonauu A.,
LepbaTiok P.
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buoxumus craHosuTcs Bce Gosee BaxHON DBa30il nns M3yYyeHHUs TATOreHe-
3a Oosie3Hell 4yenoBeka, pa3pabOTKM HOBBLIX METONOB AMATHOCTHKM M JICYEHHS.
[loaToMy BO MHOTME pa3ienbl y4ebHUKa BKAOYEHA HOBast MHpOpMaLIKS.

Kuura mononHenHa DVD-auckom, KOTOPBIH BKIOYaeT 3K3aMeHallMOHHBIC
TECTOBEIC 3a/laHMsl C OTBETAMH, MPHUMEPLI pellleHWs CUTYAallMOHHBIX 3ajay,
a TaKXe MNMO3BOJSET MO3HAKOMMUTBLCH CO CXEMAMM MHOTHX BaXKHbIX TPOLIECCOR,
BBITIOJIHEHHBIX B BHMJIE aHMMAaUMH. «KuBas» MINIOCTPAlLUA TOJXKHA TMOMOYb
CTYAEHTAM pa3o0parThCsd B CHOXHLIX CXEMaxX pPeaklUi, NPOTEKAOUIHX B KJIeTKaX
In VIvo: perJiukaluu, penapauuu, OHocHHTEe3e Denka, JHepreTHYeCcKoM obMeHe,
a Takxe MpelcTaBUTh dTanbi nojuMepasHoi uenHoi peakuuu ([1LIP), mupoko
MCMOJb3YEMOTO B IMATHOCTHKE HAC/IEACTBEHHBIX W NMPHODPETEHHBIX MaTONOTHH,
MACHTUHMUKALLMMY JTHYHOCTH.

biaroaapio KOMJIEKTUB aBTOpoOB M 0ocobeHHO rpynny B coctase aou. A.E. TI'y-
bapesoii, nou. B.A. loaenwenxo, mou. JI.B. Asaeesoii, npod. C.A. Cunaesoil
3a MOMOLIlL B pelaKTHPOBAHWHK yueOHHMKaA U opraHv3aluio paboThl KOJNJIEKTHBa
aBTOPOB.

3as. kad. omoxumun MMA um. U.M. CeueHosa, un.-kopp. PAMH, npod.
C.E. CeBepuH.

Kenaem Bam ycnexa!



Moayns 1

CTPOEHME, CBOUCTBA
N ®YHKLIUN BEJIKOB

Crpykrypa Moayis _ _ Temm
MoavabHas ensnnna 1 I.1. CTpyKTypHast opravu3aums OeakKoB. ITanbl (hopmu-

pPOBaHMA HATHBHOH KOHpOpMAL KUY DENKOB

1.2. OcHosbt hyHKUKHOHUpoBaHUA Denkor. Jlekapersa Kak
AWUTAHABI, BAWAKOLIAE HA DYHKIIHIO DENKOB

1.3. lenarypaums GENKOB M BO3MOXKHOCTh HX CITOHTAHHOMN
PEHATHRALLMM

Moayasnas eauuna 2 1.4, OcobeHHOCTH CTPOSHU A H (DYHKLUHOHHPOBAHUSA O1H-

roMepHblX DETKOB Ha NpUMepe reMornoduHa

1.5. Monnepxanune HATUBHON KOHGMOPMALHH DENKOB B
VCIOBMAX KICTKH

|.6. Muoroobpasue Deakos. CeMeHcTBa DCIKOB Ha NMpHME-
pe UMM YHOITOBYJIMHOB

1.7. DHIMKO-XHMHYECKHE cBOHCTBA DEIKOB M METOAR MX
pasiejeHus

MoaynbHas eauHuua 1
CTPYKTYPHAA OPTAHU3ALIUA
MOHOMEPHbIX BEJIKOB U OCHOBbI
UX PYHKUMOHUPOBAHUSA

Uenn nayyeHun

YMmeTs:

HMcrnonb3oBath 3HaHUA 00 0CODEHHOCTAX CTPYKTYPhI DEJIKOB U 3aBHCHMOCTH
(GYHKUMH DEJKOB OT MX CTPYKTVPLI I8 MOHUMAHWUA MEXaHU3MOB Pa3BUTHA
HACJIEACTBEHHBIX U NPUOOPETEHHBIX MPOTEHHONATHIA.

OO0DBACHATD MEXAHHM3MbI JIeUeOHOTO 1eHCTBUSA HEKOTOPLIX JIEKAPCTB KAK JIMTaH-
OB, B3aMMOIEHCTBVIOLIMX ¢ DeKaMKH U U3MEHAIINX HX AKTUBHOCTb.
Mcnoib30BaTh 3HAHKWA O CTPOEHMM U KOH(OPMAlLLMOHHONH nabuibHOCTH 0eli-
KOB 111 MOHUMAHUA UX CTPYKTYPHO-DYHKUMOHAJABHONH HEYCTOHUYUBOCTH M
CKJIOHHOCTH K [ICHATYPALUHUH B UIMCHHIOLLMXCA VCITOBUSIX.

OOBACHATL NMPUMEHEHHE JEHATYPUPYIOIIMX Ar¢HTOB B KadecTBE CPeACTB
Aad CTepHIM3IaUHH MEIAMUMHCKOIo Marepdaja H HHCTPYMEHTOB,
A TAKXKE B KAYECTBE aHTHCEIITHKOB.



16 Moayns 1. Ctpoenwe, croncTea u pyHkumm Benkos

3HaTb:

I. ¥YpOBHM CTPYKTYpHOU opraHu3anum 6¢/1KoB.

2. 3HaueHHWe NMepBUUHON CTPYKTYpbl BEIKOB, onpenesisiiomeid HX CTPYKTYPHOE |
(pyHKLIMOHATbHOE MHOTOODpAa3Me.

3. Mexanuim dopmuposarus B 6e1Kax aKTUBHOIO 1IeHTpa U ero cnetunduuec-
KOC B3aMMOJECHCTBUE C JIMTaHIOM, JieXalllee B OCHOBE (PYHKLMOHHPOBAHUSA
DE/1KOB.

4. TlpuMepbl BAMSAHUS IK30reHHbIX JUraHaos (JicKapcTB, TOKCMHOB, AI0B) HA
KOH(pOpMaLHi0 H PYHKUHOHANBHYI aKTHBHOCTb BE/TKOB.

5. TlpuuuHbl ¥ cneacTsus eHaTypaunmu 6enkos, hakTopbl, BbI3bIBAIOIIME AEHA-
Typaluio.

6. Tlpumepsb! UCIOAb30BaHNS ICHATYPUPYIOLINX (DAaKTOPOB B MEIUIIHHE B Kavyec-
TBE AHTHCEINITHKOB M CPCICTB AJIS CTEPUIM3ALNN MEAMLIMHCKUX MHCTPYMEH-
TOB.

TEMA 1.1. CTPYKTYPHAA OPTAHU3ALIUSA BEJIKOB.
3TANbI POPMUPOBAHUA HATUBHOM
KOH®OPMALIUU BEJTKOB

benku — 5To noauMmepHbie MOJEKY/Ibl, MOHOMEPAMHM KOTOPbIX ABJASIOTCS
Becero 20 a-amuHokucnot. Habop v nopsiiok CoeIMHEHU ST aAMMHOKUCTOT B Besike
onpeneiaserca crpoeHueM redoB B IHK mnausnaymos. Kaxabiii 6e10K B co0T-
BETCTBUH € €ro cneurM@Uuyecko CTPYKTYPOH BBIMOMHACT CBOMCTBEHHYIO €MV
vk, Habop 6enkos nanHoro opraHuima onpeaenset ero peHoTHNMYEC-
KHe OCODEHHOCTH, a TAKXKE HAJIM4YMC HAC/IEACTBEHHBIX DOIC3HEH MM npeapac-
NOJOAEHHOCTh K UX PA3BUTHIO.

1. AMMHOKHCI0TBI, BXOAsnue B coctas Oeakos. [lentuanan cesss. benku — noau-
MEpbl, TMOCTPOCHHBIE M3 MOHOMepoB — 20 a-amMuMHOKMCAOT, obias dopmyna
KOTOPbBIX

1
NH,* —CH — COOH-
|

R

AMHUHOKHCIOTBl pasjiMdyaloTcsi MO CTPOCHHIO, pasmepaM, (PU3HKO-XUMH-
YCCKMM CBOMCTBAM pamWKajJoB, MPUCOCAMHEHHBIX K O-VTJIEPOAHOMY aTOMYV.
MYHKUWOHANTBHBIC TPYMNbl AMUHOKHUCIOT ONMPEAENSIOT 0CODEHHOCTH CBOWHCTB
pPa3HbIX t-aMHUHOKHCOT. BeTpevatouimecs B a-aM MHOKHCIOTAX paaMKalbl MOX HO
pasneauTh Ha HECKOJIBKO FPVITIT:

* aHHoHHBIE rpynnsl —COO~;

* katuoHHbIe rpynnel —NH,", =NH", NH -—C—‘NH,*,

* MOJAPHbIC HE3APAXKEHHBIE TPYTTIbI —{}H, —(.(}.\H:. —SH;

* Henoaspusie rpynnsl —CH,, anudaruyeckue Lenu, apoMaTHYeCK e UHKJIbI.



MoayneHana eguHuua 1 17

Ilpoaun, B ortiimyme or apyrux |9 MoHoMepoB DeJIKOB, HE aMHMHOKWC/IOTA,
a4 MMHMHOKHMCIIOTA, pajMKal B NMPOJIHHE CBA3aH KakK C O-YIJIEPOAHBLIM ATOMOM,
TaK U C MMWHOTpPYTINOH |

Hf‘lé — {iH — COOH
H,C ) H,
h,
[1poanu

AMHHOKHCI0THI PA3THYAKTCH N0 PACTBOPHMOCTH B BOJe. DTO CBA3aHO CO CIIO-
CODHOCTBH PAAWKAJIOB B3aHMOICHCTBOBATHL C BOJIOM (FrHIpaTUPOBAThCS ).

K ruapoduiasHbIM OTHOCSATCH PAJHKalbl, COAEpPXKAalllUe AHMOHHbIE, KATUOHHbiE
M NMOJsSIpHBIE He3apsiKeHHbIe HYHKIIMOHAIBHBIE TPYIINLI.

K ruapododHsiM OTHOCSATCH paaMKasbl, conepXalllue METHJIbHbIE TPYIINbI,
anuaruyecK e Uenu UM UUKIbI,

2. IlenTuanbie CBA3H COCAMHAKT AMHHOKHCA0THI B nenTuabl, [1pu cuHTE3E nenruaa
a-kapOOKCHJIbHAS TPYINa OoHOH aMMHOKMC/I0ThI B3aUMOIEHCTBYET C a-aMHUHO-
rpynnou aApyroi aMMHOKUCI0THI ¢ 00pa3oBaHUEM NeNTHAHOH CBA3H:

| | | |
R R, HO K, R,

1

HN — CH — COOH +HN,— CH — COOH - H,— CH — CO — HN — CH — COOH

beaku npeacraBafgioT CobOW NOJMMMENTHABI, T.€, JHHEHHBIE TMOJHUMEPEI
Q-aMHUHOKHMCJIOT, COeAMHEHHBIX NENTHAHOH CBA3LIO (pHc. 1.1.)

[NenTnaHas rpynna [MenTuaHpld OCTOB -~
Panukanbl (DOKOBbIE) LEMTH —

Elli }ll !ﬁz H R; H }
H,N-CH:C;N:CH-C-N-CH-C-...NC-CH-C-OH }-

[] () 0O O

N- KoHell AMHHOKHCIOTH I C-koHeu
OCTATOK

[NenTHaHas CBs3b

Puc. 1.1, Tepmuubi, HCHOb3YEMBIE NPH ONHCAHHH CTPOEHHSA NENTH/10B

MoHoMepbl aMUHOKHMCIOT, BXOASAILUMX B COCTAB IMOJAMMENTHIOB, HA3BIBAIOTCA
AMMHOKHCHOTHBIMH ocTaTKaMu. Llens nosropsiowmxca rpynn —NH-CH-CO —
oOpasyeT nenTHAHBIH 0CTOB. AMMHOKHMCIOTHBLIH OCTATOK, MMEWMHI cBoboa-
HYIO (-aMUHOIpyInmny, HasbiBaercsds N-KOHUEBBIM, a HMEKWIHH CBOOOAHYIO
a-KapObokcHAbHYIO rpynny — C-koHuesbiM. [lenTuabl 3anucbiBalOT H YHUTAKOT C
N-koHua Kk C-koHuy.

Ilentuanas cesiab, obpasyeMas MMHUHOTPYNNOH MPOJMHA, OTIMYALTCA OT ApY-
FUX NENTHAHBIX CBA3EH: ¥ aTOMA a30Ta NENTHAHOW rpynnsl OTCYTCTBYET BOAOPOI,
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BMECTO HEro MMeEeTCd CBA3b C paJAHKaJIOM, B pe3yibkraTe Ol1HAa CTOpOHA UHKJIA
BKJIIOYAETCH B NENTHIHBIN OCTOB:

CH,
H,N- CH - CO - ]‘iﬂ - CH - COOH
H,C &H,
| M
Ana g H;:g

ANAHUANPONHH

[lenTHABl pa3anYyalOTCd aMUHOKHC/IOTHBIM COCTABOM, KOJHYECTBOM aMHHO-
KHCJIOT U MNMOPSAKOM COeAMHEeHWS aMUHOKHcaoT, Hanpumep, Cep-Ana-I'ny-I'uc
u I'ne-Tny-Ana-Cep — aBa pasHbIX nenTuHaa.

[lenTHaHble CBA3M OYEHB NPOYHBIC, H A8 MX XMMHUYCCKOro HedhepMeHTATHB-
HOI0 THAPOJH3a TpeOyITCH XKEeCTKHE YCIOBMA: aHANU3MPYEMblH DCIOK THIApPO-
AU3YIOT B KOHLUEHTPUPOBAHHON CONSHON KHCI0TE npu TeMmneparype okoao 110°
B TeueHue 24 yacos. B xMBOIl KieTKe NENTHIHLIC CBA3M MOTYT pa3pblBaThCs C
[TOMOLIBIO NMPOTEOANTHYECKHX (epMeHTOB, HAZLIBAEMbIX NPOTEa3aMH UK NeNTHI-
THAPO/IA3AMH,

3. Ilepuunas cTpykTypa 0eK0B. AMUHOKHC/IOTHBIC OCTATKH B NENTHIAHBIX LIETIAX
pa3HbiX DEJIKOB YepenyiTcs He cayyaiHbIM 0Dpa3oM, a pacrnojioXeHbl B Ornpee-
JeHHOM rnopsiake. JIMHelHad nocCienoBaTeNbHOCTh WM MOPSIOK YepeloBaHHs
AMMHOKHCIOTHBIX OCTATKOB B MOJMUMENTHAHOW 1I€NW Ha3biBaeTCHd NepPBHYHOM
CTPYKTYpoii Deka.

[TeppuHas cTpyKTypa Kaxaoro MHAMBUAyaJbHOro OejJKka 3akKoaHpoBaHa B
mosekyvie JHK (B yuacTke, Ha3biBaeMOM TFeHOM) M peaiM3yeTcsl B XOjle TpaHc-
KPpHIIIMK (nepenuckiBaHusa uHpopmaunn Ha MPHK) n TpaHcnsumm (cuHTE3
NEPBUYHON CTPYKTYphI Denka). CaenoBarenbHO, NepBHYHAas CTPYKTYpa 0e/IKoOB
MHIMBHAVAJIBHOTO 4Ye/ll0BeKa — HacieJACTBEeHHO repeldasaemass OoT poauTenei
netamM MHbOpMauMnsa, onpeaecanrolas 0oCoOOEHHOCTH CTpoeHUs BenKOB AaHHOTO
OpraHM3iMa, OT KOTOpPBIX 3aBUCHUT (hyHKUMA HMeoUIHXCs OenkoB (puc. 1.2.).

JTHK (ren)
L peanu3auua reHeTHYecKoil nndopMannu
Ilepeuunan cTpyKTYpa Denka
L doaauur
Koudopmauusa denka (npocTpaHcTBeRHAA CTPYKTYpa)

Puc. 1.2. B3auMocBs3L MeXKI1Y FeHOTHNOM H KoHdopmauueil 0eJKOB, CHHTE3HPYIOIWNUXCH
B OPraHn3mMe HHAHBHIYMA

Kaxasiit u3 npumepno 100 000 nHanBUAyaJibHBIX OC/IKOB B OpraHu3Me 4eso-
BEKa HMMEET YHHKAJBHYK TIEPBHYHYIO CTPYKTYpPY. B Monekynax onHoro tumna
Oenka (Hanpumep, aabOyMHHA) OAWHAKOBOE YepelOBaHHE AMMHOKHCIOTHBIX
OCTATKOB, YTO OTJIMYAET a1bOVMHUH OT J11000ro ApYroro HHAMBHIAYaILHOTrO 6e1Ka.
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MocneaosaTeNbHOCTE AMHHOKHMCAOTHBIX OCTAaTKOB B 2 O
NENTHAHON LENKH MOXHO paccMarpuBaTh Kak dopmy 2 @ |
3anucH uHdopmauuu. Ita HHPOpMaLMs OnpeacasieT O C PO
NPOCTPAHCTBEHHYIO YKNAAaAKy AHHEHHOH MENTHAHORA ~ L “‘@

uenu B 60ace KOMIIAKTHYIO TPEXMEPHYIO CTPYKTYPY,
Ha3biBaeMyio kondopmaunest 6enxa. MNpouecc hpopmu- )
poBaHHA (PYHKUMOHANBHO aKTHBHOH KoHdOpMaUHHU \
6enka HOCHT Ha3BaHUE QOAAMMS. {ﬁb

J‘lh.

Z,
-'-!_!-—- e

4. Kondopmauus 6eakos. CeoboaHoe BpailieHue B nen-
THAHOM OCTOBC BO3MOXHO MEX/ly aTOMOM a30Ta nen- I
THAHOMN rpynnbl U COCEAHUM A-YINEPOAHBIM ATOMOM, :
a TaKXe MeX1y a-yriepoaHblM aTOMOM H YIIepoIoM
KapbouuabHoil rpynnsl. BcaeacTesue BzaumMoneicTeus \
(GYHKUHOHANBLHBIX TPYNN aMMHOKMCIOTHBIX OCTaT-
KOB nepsuuHas cTpyktypa 6esnkoB Moxer npuobpe-
TaTh Oonee COXHbBIE NPOCTPAHCTBEHHBLIE CTPYKTYPHI.
B rnobynasapubix 6enkax pa3nuyaoT ABa OCHOBHBIX
YPOBHA YKJaAKH KoHoOpMaUMM NENTHAHLIX UencH:
BTOPHYHYIO H TPETHYHYIO CTPYKTYPHI.

Bropuunas cTpyxtypa Oeaxkos — 3TO NpoOCTpaH-
CTBCHHAA CTPYKTYpa, QOopMMpYIOLLIAsCA B pe3yabrare
obpa3zoBaHuA BOLOPOAHBLIX CBA3CH Mexay ¢pyHKUHO-
HanbHbiMKu rpynnaMu —=C=0 u — NH- nentuaHoro

e =) - - - el

.
i~ -
=
o
{2
f )

g

i &I -

octoea. [lpu 2TOM nenTuaHaa uene Moxer npuobpe- :JQZLM"””
TaTb PeryjisApHbie CTPYKTYPbl ABYX THNOB. G-CAHPAAN
H B-cTpYKTYpPH. Puc. 1.3. Bropuusuas

B a-cnupaam BomopoaHbie ¢BA3H obpalylorca  CTPYKTypa Geaka —
MEXy aTOMOM KHCaopoaa KapGoHHALHON rpynnbl 4 @-CNpais
BOAOPOAOM aMMIOHOIo a3ota 4-# OT Hero aMMHOKHC-

NoThi; OOKOBBLIC UENH AMHHOKHCIOTHBIX OCTATKOB
pacnojaraloTca no nepudepuu cnupanu, He yyacTsys B o6pa3oBaHMH BTOPHY-
HOIt cTpyKTYpH (pHc. 1.3.).

ObbvemHbie paaMKanbl MAM paaduKanbi, HECYLLIME OAWHAKOBbIE 3apslbl, npe-
NATCTBYIOT GOPMHPOBAHHIO a-cnupain. OCTaTOK MPOAHHA, MMEIOLWHA KOJb-
LEBYIO CTPYKTYpY, NpepbiBaeT a-cnupanb, Tak KakK M3-3a OTCYTCTBHA Boaopoaa
y aToMa a30Ta B NENTHAHON LENH HEeBO3MOXHO 00pa3oBaTh BOAOPOAHYIO CBA3b.
CBsi3b MCXKAY 2a30TOM H Q-YI1epOIdHbIM aTOMOM BXOIMT B COCTaB LIMKJ1a NPOJIHHA,
NOITOMY NENTHIHLIIA OCTOB B 3TOM MecTe npuobpetact H3rub.

B-CrpyxTypa dopMHpyeTcs MeXay AHHEHAHBIMH 00ONMaCTAMH NENTHAHOrO
OCTOBA O1HOH NOAMNENTHAHONA uenu, obpasys NpH 3TOM CKIaAYaTHE CTPYKTY-
pbl. MoAMNENTHAHBIC LENH HAHM HX YaCTH MOryT OPMHPOBaTL NapajiienbHbie
MM aHTHRapaaaeabHbie B-cTpykTypei. B nepsom cayuae N- u C-KoHUB B3aMMO-
OCACTBYIOUIMX NMCNTHAHBLIX Uenei COBNaaaiT, a BO BTOPOM — UMEIKOT NMPOTHBO-
NMosoXHoe HanpasaeHue (puc. 1.4).
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N-KoHeU

Puc. 1.4, [Tapaaneabusie u anTHOAPANIEAbHbIE -CKAANYATHIE CTPYKTYPh
B-cTpyKTyphl 0003HAYCHBI LIMPOKHUMHU CTPeiKaMu: A — AHTUNapaiielbHas
B-cTpyktypa. b — lNapannensnbie B-cKkaanuarsle CTPYKTYPHI

B HekoTopeix Genkax B-cTpykTypsl MOTyT hopMUpPOBATHCSH 34 cueT obpa3oBa-
HUSA BOLOPOIHBIX CBA3CH MEX/1Y ATOMAMM NENTHIHOrO OCTOBA pa3HbIX MOJMMET-
TUAHBIX LENeH.

B Denkax takxke BCTpeuyarTcs O00JACTH ¢ HeperyJaspHoil BTOPHYHOM CTpPYK-
TYPOH, K KOTOPbIM OTHOCHAT M3rubbl, NETIH, NOBOPOTHI MOJAMMIENTUAHOIO
ocTtoBa. OHH 4acTO pacnoaraloTcs B MECTax, Iie MCHSETCA HanpaBJieHHE Merl-
TUAHOM UEMHU, HANPUMEDP, NMpH QOPMUPOBAHMUK napaiyenbHol P-cknasyatoi
CTPYKTYPHI.

[To Hanuuuio a-crnupanei U P-cTpyKTYp M100yaAspHbIC BeJKM MOTyT ObITh pas-
AeJieHbl HA YEThIPE KATErOpHUH.

B nepsyw Kateropuw BKJWYeHbl OCAKH, B KOTOPHIX MMEIOTCHA TOJIBKO
Q-Crupanu, HanpuMep, MUOTJIOOMH U reMornoduH (puc. [.3).

Bo BTropyo kareropuio BXOAST OEJIKM, B KOTOPBIX MMEHTCSH M O-CTIMPAiM,
1 B-CTPYKTYpbl, Hanpumep TpuosodocdaruszoMepasa Uiu NOXOXHUI MO CTPYKTY-
pe IOMEH MUpyYBaTKMHa3bl (puc. 1.6).

Puc. 1.5. Bropnunas crpykrypa muoraodbuua (A) n B-uenn remornoduna (B), coaepxammue
BOCEMb O-CriMpaael
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a-Cnupanb
A b

Puc. 1.6. Bropuunas cTpykrypa tpuosodocharnzomepasbl H A0MEHA NHPYBATKHHAIbI

Puc. 1.7. Bropuunasa cTpYKTYpa KOHCTAHTHOTO JOMeHA HMMYHoraodyaunHa (A) w depmenTa
CYNEePOKCHAAHCMYTa3bl (b)

B TpeTsi0 KaTeropuiw BKJIIOYEHBI OC/JKH, MMEHLIHE TOJbKO BTOPHYHYIO
B-cTpyKTYpPY. TakMe CTPYKTYpbl ODHApyKeHbl B UMMYHOr100y1MHax, gepmeHTe
CynepokcHaancmyTase (puc. 1.7).

B 4yeTBepTyI0 KATEropHi0 BKIHOUEeHb! De1KH, HMEIOLLINEC B CBOEM COCTABE He3Ha-
UHUTEC/ILHOE KOJAMYECTBO PErvispHBIX BTOPHUHBIX CTpYKTYp. K Takum Oelkam
MOXHO OTHECTH HEDOJIbILIHE, DOTaThIE UUCTEHHOM DEJIKH MJIH METAIIONPOTEWHBI.

Tpernunas cTpykrypa deaka — TUn KoHdopmauuu, obpasviouuiics 3a cuer
B3AMMOIEHCTBHIM MEXKIY paluKalaMHi aMHHOKHCIIOT, KOTOPbIE MOTYT HAXOAMTHLCSH
Ha 3HAYUTENLHOM PACCTOAHMM APYT OT Apyra B NENTHUIHOM uenu. boabUWIHHCTBO
OCIKOB MpH 3TOM (DOPMHUPYIOT NMPOCTPAHCTBEHHYIO CTPYKTYPY, HAMOMHHAIOILY IO
rnodvay (rnobyasipHbie beaku).

Tak kak ruapodoOHbie paauMKaibl aMHUHOKHMCJIOT MMEKT TEHAEHULHIO K
Q0BEJAMHEHHUID C MOMOIILB TAaK Ha3biBAEMBIX THAPOGOOHBIX B3aUMOIEHCTBHH
M MEAKMOJIEKYISPHBIX BaH-Aep-BaaJlbCOBBIX CWUJI, BHYTpHU OenkoBoil rnobyibl
obpasyercs naoTHoe ruapodgodHoe aapo. [ MapodHibHbIE HOHU3UPOBAHHbIE K
HEMOHU3MPOBAHHBIE PaJMKalbl B OCHOBHOM pPacloJiaraloTca Ha MOBEPXHOCTH
OeJika W ONpeaeisiioT ero pacTBOPHUMOCTD B BO/IE.
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Pue. 1.8, Tunsi cea3eil, BOJHUKAMAX MEXK/1Y PAIHKATAMH AMHHOKHCIOT npH GopMHpOBA-
HHH TPETHYHOMH CTPYKTYPHI Deaka

| — WOHHAA CBA3L — BO3HMKAET MEXIY NMOJOKMTENBHO U OTPHLATEALHO 3apsXeHHbIMH
(hyHKIMOHANBHBIMH TPYTITIAMM;

2 — BOJOPOAHAA CBA3b — BO3HHUKAET MEXAY rHAPODUIBHON HezapakeHHOH 1 1000 aApy-
roit ruapoduasHOM rpynnoii;

3 — ruapodroOubie B3aNMOAEHCTBHA — BO3HMKAIOT MeX Ay ruapodobHBIMM paiuKaiaMu,

4 — nucyasuanas cBa3b — opMupyeTcs 3a cuer okucaeHns SH-rpynn octatkos LucTen-
Ha M MX B3aUMOIEeHCTBHA APYT C ApYroM

['MapoduiabHble AMUHOKHUCIOTHBIE OCTATKM, OKa3aBlIMEcs BHYTPH THIpO-
¢hobHoTrO sinpa, MOTYT B3aMMOAEHCTBOBATL APYT € APYIOM C MOMOILbIO HOHHBIX H
BOLOPOAHBIX cBA3eH (puc. 1.8).

HMoHHble ¥ BoaopoaHbIE CBSI3M, a Takxke ruapodobHbie B3auMOAeHCTBUSA
OTHOCATCA K YHUCAY CAabbIX: MX IHCPrUus HEHAMHOrO NpeBbIIAeT IHEPrUio Ter-
NI0BOTO JIBUXKEHWUSA MOJEKYJI NPH KOMHATHOM TeMneparype. Kondopmauus benka
NoAIepKHUBACTCH 34 CUET BOZHUKHOBEHU A MHOXECTBA TAaKMX cabbix cea3eil. Tak
KakK aTOMBI, U3 KOTOPbIX COCTOMT DEJIOK, HAXOMSTCSH B MOCTOSHHOM IABHXEHHH, TO
BO3MOXEH pa3pblB OAHMUX ¢/1abbIX CBA3EH W 0Dpa30BaHMUE APYTUX, YTO NPHBOAMT
K HEDONbIIMM NepeMelleH UM OTAENbHBIX YYACTKOB IMOJUTICITHIHON LUenu. D10
CBOMCTBO DEJIKOB M3MEHATH KOHGMOPMALIMIO B pe3VJIbTaTe pa3pbiBa OJHMX U 0Dpa-
30BAHUA APYTHUX c/1abbiX CBA3€H Ha3bIiBaeTCHd KOH(OPMANKOHHON J1a0HIBHOCTHIO.

B opranuisme uenoBeka (GYyHKUMOHMPYIOT CUCTEMBI, MOMJACPXKMBaIOLLIKE
roMeocTas — IOCTOAHCTBO BHYTPEHHCH Cpellbl B ONpenc/JieHHbIX A0NYCTHMBbIX
118 310pOBOro opraHu3ma npeaenax. B ycioBusax romeocrasa Hebonbline Mime-
HEHUA KOHMoOpMalLKUK HE HapywalT obluyi cTpyKTypy M (vHKLUHIO DENKOB.
DyHKUHOHANBHO aKTHBHAs KoHdopMalus Desika Ha3biBaeTCs HATHBHO#N KoHop-
Manuei. MaMeHeHe BHYTpeHHel cpenbl (Hanpumep, KOHUEHTPalLWH TTHKO3bI,
noHoB Ca, NMpPOTOHOB M T.J1.) NPUBOAUT K MU3MEHEHU IO KOH(DOPMAILIMKN K HapyLle-
HHIO QyHKIIN BellKoB.

TperuuHas cTPpYKTYpa HEKOTOPBLIX BEJIKOB cTAONMAN3MpOBaHa AHCY.IbOHIAHBIMH
CBA3AMH, 0Dpa3vIOLIMMHMUCA 3a cueT B3auMoaeicTBus —SH rpynn ABYX oCTaTKOB
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Puc. 1.9. Obpazosanue 1ucyianu1HON CBA3H B MOJeKY1e DejiKa

nuctenHa (puc. 1.9). boabIIMHCTBO BHYTPHUKJIETOYHBIX DEJIKOB HE UMEET B Tpe-
THYHOM CTPYKTYpPE KOBAJEHTHBLIX AMCYAbDUAHBIX cBa3ed. Mx Hanuyme xapak-
TEPHO IS CEeKPEeTHPYEMbBIX KAETKOI Oeakon, 4yTo obecrieuuBaer MX DOAbIWIYIO
CTaDHJIBHOCTB BO BHEKJIETOUHBIX YCA0BUAX. TakK, AMCYAb(HUIHBIC CBA3H HMEIOTCH
B MOJIEKY./1aX MHCYJIMHA H HMMYHOI100V/IMHOB.

Mucyann — Oe1KOBBIH FOPMOH, CHHTE3UPYIOLMHCS B B-KJIETKaX MOAXENVI0Y-
HOM XeJ1e3bl M CEKPETHPYEMBLIN B KPOBb B OTBET HA MOBBLILLUEHHME KOHLUEHTpALIMH
[HOKO3bl B KPOBH. B CTpYKTYpE MHCYJIHMHA UMEIOTCH ABE AUCYIb(IHIHBIC CBSA3M,
COCAMHSIOIIHE NOMUNenTHUaAHbIe A- U B-uenu, n onHa aucyiab@uaHas cBsi3b BHY-
Tpu A-uenu (puc. 1.10).

Puc. 1.10. Jincyabguanbie CBAIH B CTPYKTYPE HHCYIHHA

5. CynepsTopuuHas CTPYKTypa OenkoB. B pa3HbIX [0 NEpPBHYHOH CTPYKTY-
pe U QyHKUKAM DeiKax MHOrAa BBISABASIOTCS CXOAHbI€ COYETAHHA H B3AHMO-
pacno/ioxeHHe BTOPHYHBIX CTPYKTYP, KOTOpbIE HA3bLIBAKOTCH CYNEPBTOPUYHOM
CTPYKTYpoi., OHa 3aHUMAET NMPOMEXKYTOYHOE [MOJOXEHHE MEXKIAY BTOPHYHOM
M TPETHMYHON CTPYKTYpPaMH, MOCKOJBKY 3TO cneuuduyecKkoe coyeTaHue 3je-
MEHTOB BTOPHYHOM CTPYKTYPbI NpU (HOPMHUPOBAHHUM TPETHYHOH CTPYKTYPHI
Oenka. CynepBTOPHYHBIE CTPYKTYPbI HMEIOT crielMpHYeCKHUE Ha3BaHU A, TaKHe
KaK «Q-CMUpaib—IoBOPOT—Q-CMUpaib», «JeHIMHOBAA 3aCTEXKA MOJHHSA»,
«llIHHKOBBIE NMaJibUbl» U Ap. TaKkue CyNnepBTOPUYHBIC CTPYKTYPbI XapaKTEpHbI A4
JHK-cBs3biBaouinx 0e1KoB.
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«JleiuMHOBAA 3ACTEKKA-MOJHUA», ITOT BUI CYNEPBTOPHYHON CTPYKTYpHI
HCTIOJIB3YETCH L1 coeduHeHud AByX Oenkon. Ha nosepxHOCTH B3auMOAEHCTRYIO-
IKUX OENKOB MMEKTCS Q-CIUPaJbHbIE VUACTKH, COMepkKalllMe HEe MeHee YeThipex
OCTAaTKOB JeiiiinHa. JleunHOBBIE OCTATKH B Q-CNHpalIH pacrnoiaraloTcs yepes
LIECTh AMHHOKMCIOT OMH OT ApYroro. Tak Kak Kaxabiii BUTOK Q-CNUpaiu conep-
KUT 3,6 aMMHOKHCIIOTHBIX OCTaTKa, paauKasbl JeiiliMHA HAXOAATCA Ha [0BEpX-
HOCTU KaxXaoro BToporo BuTka. JlefiliIMHOBBIE OCTATKH Q-CNUpaIH olHOro tenka
MOTYT B3aUMOJICHMCTBOBATE C JIEHLUMHOBLIMHM OCTaTKaMu Apyroro denka (ruapodob-
HbIE B3aUMOAEHCTBUA), coeanHnas ux sMecte (puc. 1.11.). Muorue 1HK crsi3zbiBalo-
e 0enKM PYHKUHMOHHMPYIOT B COCTABE OJTMTOMEPHBIX KOMITJICKCOB, [e OT/AC/bHbIE
CYDBEAMHMULIBI CBA3BIBAKOTCA APYT C APYTOM «JTEHLIMHOBLIMHU 3aCTEXKKAMMU»,

Nuipodrodrpe paIMKaIb
JNeii

— a-CnupaieHbiil y9acToK
QOHOTO DK

a-CrmpatsHpil yuacrox—
apyvroro Beaka

Puc. 111, «JlefiumHoBas 3aCTERKA-MOTHHA» MEXKIAY 0L-CMHPAAbHBIMH YHACTKAMH ABYX D€ 1K0B

[IppmepoM Takux DENKOB MOTYT CIAVXKHTb FMCTOHBLI. THCTOHBI — fAnCpHbIE
Oe/IKM, B COCTAB KOTOPLIX BXOAUT 00/bIIOE KONHUYECTBO MOAOXKHUTENBHO 3aps-
HKEHHBIX AMHUHOKUCIOT — apruHuHa v au3nHa (1o 80%). Monekyiabl rMCTOHOB
OOBENUHAKTCH B OTUTOMEPHDBIE KOMITJICKCHI, COAepXKalllMe BOCEMb MOHOMEPOB
C MOMOUIBIO «T€HIIMHOBBIX 3aCTEXKEK», HECMOTPS HA 3HAUYHUTEIbHBIH OMHOMMEH-
HBIH 3apal 3TUX MOJIEK Y.

« InHKOBBI# manen» — BapHMAHT CYNEPBTOPHYHON CTPYKTYPbLI, XapaKTepH bi it
ansa JHK-cesa3biBaouinx 6e1KOB, MMEET BU BBITAHYTOTO (hparMeHTa Ha NMOBEPX-
HOCTH DesiKa M coaepXHuT 0K0J0 20 aMMHOKHUCIOTHBIX OCTATKOB (puc. 1.12).
PopMy «BbITAHYTOrO najiblia» NOAAEPXKMBAET aTOM LIMHKA, CBA3aHHBIH ¢ paau-
KajlaMH YeThbipe aMHHOKHCIAOT — [ABYX OCTAaTKOB UMCTEMHA M IBYX — THUCTH-
nuHa. B HEKOTOPBIX cayyasX BMECTO OCTATKOB FMCTHAMHA HAXOAATCH OCTATKM
uucrterHa. [Asa OM1U3KO0 JleXaunx ocTaTka LUMCTEMHA OTIE/IEHbl OT ABYX ApPYIrux
octatkoB ['uc- uau Lluc- nocnenosatebHOCTBIO, COCTOAWENH npuMepHo U3 12
AMHHOKHUCIOTHBIX OCTATKOB. JTOT vyacToK BDenka obpaiyeTr a-cnupaib, paiM-
KaJbl KOTOPOH MOIYT CeUH(PUUHO CBA3LIBATLCH C PErvasiTOPHBIMM YYACTKaMHM
doneinon dopo3zaku JAHK. CrneunduyHOCTL CBA3BIBAHUA HHIAMBHAVAJIBHOIO
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Puc. 1.12. Tlepsuuynaa crpykrypa yyacrka JIHK-ceaszsiBawomux 0eaxkos, opMHPYOmMHX
CTPYKTYPY «lUIMHKOBOTO najibia» (DYKBamMu 0003HAYEHbl AMMHOKHC 0TI, BXOASIIHE B COCTAB
ITOW CTPYKTYPhI)

peryastopHoro JHK-cBs3biBaouiero 6eaka 3aBHCHT OT NOCAEA0BATEIbHOCTH
AMHHOKHMCJIOTHBIX OCTATKOB, PAcofiokKeHHbIX B 001aCTH «IIMHKOBOTO Mallblia»,
Takme CTpVKTYpbl COMAEPXKAT, B YACTHOCTH, PCUENTOPbl CTEPOHIHBIX TOPMO-
HOB, YYAaCTBYIOWMNX B PEeryisiMM TPAHCKPHUIIUMHK (CHUTbIBaAHHE MHGDOPMALMWN
¢ JHK na PHK).

TEMA 1.2. OCHOBbl ®YHKLWOHUPOBAHWSA BEJIKOB.
JIEKAPCTBA KAK JIMTAHAbI, BJIMAIOUWMUE
HA ®YHKUMIO BEJIKOB

1. AKTHBHBIH HeHTp DeJIKa W ero B3aumoaeiicTane ¢ auranaom. B nponecce dopmu-
POBAHHUA TPETHUYHONH CTPVKTYPHLI Ha MOBEPXHOCTH (PVHKLMOHANBHO aKTHBHOTO
DeaKa, 00LIYHO B yrayDiaeHHUH, oDpa3vercs y4acTok, cQOPMHUPOBAHHBIN paanKa-
JAMH aMUHOKMCI0T, J1aJIEKO CTOSIIMMHK APYT OT Jipyra B NepBHYHON CTPYKTYpC.
FTOT YHACTOK, UMCIOWMH YHUKAJbHOE CTPOEGHHE A1 AaHHOro 6enkKa u cnocob-
HblH CrnetnPpr4HO B3aUMOIeHCTBOBATH C ONPEACICHHON MOJCKYIOH HAH TPYITTITON
MOXOKHX MOJEKV.], HA3bIBAETCH UEHTPOM CBSA3BIBAHWSA O€JKA C JIMTaHIAOM WU
AKTHBHBIM ueHTpoMm. JIuraHaaMu HA3bIBAKOTCH MOJEKV/IBI, B3auMoaeHcTBY IOLLHE
¢ DeJIKaMn.

Boicokas cneundmyHocTs B3auMoleiicTBU S De1Ka ¢ 1uraHiaoM obecneumsaercs
KOMIIJIEMEHTAPHOCTEIO CTPYKTYPLI AKTHBHOIO LEHTPa CTPYKTYPE JUTraHaa.

KoMniemeHnTapHocTh — 3TO MPOCTPAHCTBEHHOE U XUMHMUYECKOE COOTBETCTBHUE
B3AMMOACHCTBYOILMX MOBEPXHOCTEH. AKTHBHBIH HCHTD A0JIXKEH HE TOJALBKO
[MPOCTPAHCTBCHHO COOTBETCTBOBATHL BXOAMILIEMY B HEro JUraHiay, HO U MExXIy
(PYHKIUIMOHALHBIMW TPYINAMH pPaidUKAIOB, BXOASUIMX B aKTHBHBIH LEHTD,
M JIHraHaoM Jd0JXKHBI 00pa3oBaTbCs CBSA3M (MOHHBIC, BOJAOPOAHBIE, a4 TAKXKE
THAPO(PrOOHBIC B3aMMOUCHCTBHUA), KOTOPLIE VIAEPKMBAIOT JIMIaHA B aKTHBHOM
lnentpe (puc. 1.13).
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AKTHBHBIIH LUEHTP Iurana

Caaiu Mexay

AKTHBHBIM LEHTPOM
beniok i JTHFAHI0M

Puc. 1.13. Komnaementapuoe sianmoneicTene DeKa ¢ AHranaom

HekoTophie 1MTaHabl, TPUCOCIMHAACHE K AKTUBHOMY LIeHTpY Oenka, BbITOJ-
HAKOT BCIOMOTATENILHYIO POk B HYHKIUIMOHUPOBAHU M OenKoB. Takue JTUTraHabl
HasbiBaTCa KodakTopaMu, a De/KH, HMEIOILIIHEe B CBOEM cOCTaBe HeDe/IKOBYIO
4acTh, — CJOKHBIMH DeIKaMHu (B OTJIMUYHE OT NMPOCTEIX OEJIKOB, COCTOALLLMX TOJb-
KO u3 GenkoBoi yactu). Hebenkopas yacTh, MpOYHO COENMHEHHas ¢ OelKoM,
HOCHT Ha3BaHHe mpocTeTHYecKo rpynnel. Hanpumep, B cocrare muornobuHa,
reMorj100MHa ¥ UMTOXPOMOR COAEPKHUTCH IMPOYHO MPUKPEIJIeHHas K aKTUBHOMY
LUeHTpPY NpocTeTHuyecKas rpymnna — rem, colepxamui nmoH xeneiza. CloXHBIE
OCJIKM, colepXKaliue reM, Ha3ulBaAKOTCH FEMOTMPOTEHHAMH,

[Mlpy npucoenuHeHMH K OenkaMm crneuMdHyecKUX JIMTAHAOB MPOABIAETCH
(hbyHKUIMA 3TUX BestkoB. Tak, aneOYMHUH — BaXHel1IUN DENnoK rjiasMbel KPpOBH —
NMPOABJASAET CBOK TPAHCIIOPTHYIO QYHKUKWIO, MPUCOEAUHAA K aKTHBHOMY LIEHTPY
ruapohobHbIe JTUranibl, TaKWe KakK XUPHBIE KUCAOThI, OMAUPYOUMH, HEKOTOPLIE
nekapcTsa M ap. (puc. 1.14)

JluraHaaMu, B3auMOAeHCTBYIONIMMHU C TPEXMEPHON CTPYKTYPOH mnenTuaHoON
LENnu, MOTYT OBITH HE TOJILKO HHU3KOMOJIEKY/ISAPHBIE OpraHW4YecKHUe U HeopraHu-
YECKHE MOJEKYJIbl, HO H MAKPOMOJICKVIIHI;

« JIHK (paccMmorpeHHble Boiwe npuMepsl ¢ JIHK-cBs3piBaommmu 6eakamMmu);

+ PHK;

* MOJHcaxapuibl,;

* Denku. JIHK (rewn)

| TPAHCKpHILIKA
mPHK
| TpPAHCAALMSA
[Teppuunasn cTpykTypa Geaka

| bonauHur
Kondopmauus Heaka

AKTHBHBIH HEHTP
B3aUMONEHCTBHME C TMTaHIOM
DynKkuuna Deaka

MeHoTHNHYECKHE NPOABICHHSA

Puc. 1.14. B3anmocsa3s renoTuna u peHoTuna

YHukanbHas nepsMyuHas CTpPYKTypa 6e1K0B Ye/loBeka, 3akoaupopaHHas B Monekyne JIHK,
B KJIETKaX peaju3yeTcs B BUAe YHHKAJIbHON KOH(DOPMALIMH, CTPYKTYPEI aKTHBHOTO LIEHT-
pa ¥ GYHKLUHN OenKOB
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B aTux cayuasx De0K y3HaeT onpeaeicHHbII YYacTOK JIMTaHaa, copasMepHblii
M KOMILJIEMEHTApHbLIA LEeHTPY CBsA3biBaHMA. TakK Ha NMOBEPXHOCTH IENaTolMTOB
UMEIOTCSE DeIKM-PeLienToOpbl K TOPMOHY MHCYJIMHY, MMEIOLLIEMY TaKXe DelKoBoe
crpoeHue. BzaumonelcTBMe MHCYJIMHA C PELENTOPOM BbI3biBaCT U3MEHEHUE €ro
KOHMhOpMaLMKY H AaKTUBALIMK CUTHAJIBHBIX CHCTEM, NMPHBOASLLNX K 3al1aCAHUIO B
rernaTolMTax NUTATEIbHbIX BELUICCTR MOCJIE e/lbl.

Takum obpasoMm, B ocHoBe (PYHKIIHOHMPOBAHHA DENKOB JeKHT cneunduyeckoe
B3AMMOIEHCTBHE AKTHBHOIO HEHTPa DesiKa ¢ JIHraHa0M.

2. JloMeHHas CTPYKTYpPa H €€ poJib B QYHKIHOHHPOBAHKUM DeaKoB. l1MHHbIE NTOTH-
NENTUAHBIE LEnU r1o0yasspHbiX DENKOB 4aCcTO CKJIAAbIBAKTCSH B HECKOJIBKO KOM-
MAKTHBIX, OTHOCHTENBHO He3aBuCHMMBbIX obnacteil. OHM MMEIOT CAMOCTOATENb-
HVIO TPETHYHYIO CTPYKTYPY, HATTOMMHAIOWYIO TAKOBVIO ¥ IJ100Y/IspHBIX DEJIKOB,
M Ha3blBalOTCH A0MeHaMH. baaronaps 1oMeHHON CTpYKTYpe Oenkos nerue popmu-
pyeTcH MX TPeTUYHAsA CTPYKTYpA.

B nomeHHBIX DeKax LUEHTPLI CBA3BIBAHUA C JMTaHAOM YacTO pacrionaraiTt-
Csl MEXKIy AoMeHaMM. Tak, TPUIICHH — MNPOTEOJUTHUYECKHUH DepMEHT, KOTOPBI
BbIPADATHIBACTCH IK3OKPUHHOW YACTBIO TOMLKEIYIOYHOH XKele3dbl U HEODX0AnuM
ans nepesapuBaHug 0eKoB nuuK, OH UMEET ABYXJAOMEHHOE CTPOEHHE, a LIEHTP
CBH3BIBAHMA TPHIICHHA C €70 JUTAHAOM — [HIUEBLIM DEJIKOM — pacriojaraercs
B DOpO3aKe MEXAY ABYMs JoMeHaMM. B akTMBHOM LIEHTPE CO31aK0TCH YCAOBUS,
HEODXoAUMBIE 18 3(D(PEKTUBHOIO CBA3bIBAHMS CNECLH(PUUECKOro yuacTka IuLe-
BOro 0€j1Kka M ruJIposiv3a ero NenTUAHbIX CBA3EH,

Pa3sHbie 1oMeHbl B DeKe NpH B3aUMOAEHCTBHU aKTUBHOTO LIEHTPA € JIMFaH/JIOM
MOTYT MEPEMEIIAThCA IPYT OTHOCUTENBHO aApyra (puc. 1.13).

l'ekcoknHa3za — pepMeHT, KaTaausupyiudin pochopuiIupoBaHHE TMIOKO3bI C
nomMolibio AT®. AKTUBHBIN LEHTP (hepMEHTA PaCHONAraeTCH B PACHIEAHHE MEX Y
ABYMS aomeHaMu. [Ipu cBsi3bIBAHUM ICKCOKHMHA3bI C [JTIOKO30i OKpYXKalolliHe ec
AOMEHbI CMBIKAIOTCS M CYDCTpaT OKA3bIBAETCH B «TOBYLIKE», I U ITPOUCXOAUT
hochopunupoBaHue (cMm. puc. 1.135).

moko3a

JloMeHBI
reKCOKMHA b
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B HEKOTOPBIX DeJIKax JOMEHBI BBITIOJIHAIOT CAMOCTOATE bHbIE fl')jr’HKLl}‘l U, CBS-
3bIBAACH C PA3JIHYHBIMH JTIMIFAHAAMH. Takue Genku Ha3bIBalOTCH MHDFD(D}"HKL[HG-
HaAJdbHLIMH.

3. JlekapcTBa — AWraHasl, BAMAWIIME HA pyHKuuio Deakos. Biaumoneiicreue 6e-
KOB ¢ AuranaaMu cneitmguuno. Onnako doaaronapa koHdopMmattmoHHOM n1abuib-
HOCTHM DeJIKa M ero aKTHBHOTO UEHTPA MOXHO 10a00paTh Apyroe BEeIecTBO, KOTO-
poe TakKXe MOor/i0 Obl B3aUMOAeHCTROBATL C DCJIKOM B AKTHBHOM LICHTPE MJIM HHOM
VYACTKE MOJICKYJIbI.

BeuiecTBo, Mo CTPYKTYpE NOXOXEE HA NMPUPOAHBIN JIMTAH, HA3bIBAIOT CTPYK-
TYPHBIM AHAJIOTOM JIMIAHAA UJ1H HENPUPOIHBIM JIHraHaoM. OHO TaK ke B3aUMOei-
CTBYET ¢ DENKOM B aKTHBHOM LieHTpe. CTPYKTYPHBIM aHANOr TUranjia MoXeT Kak
VCHJIMBATh (PYHKLIHIO Oe/1Ka (AroHUET), TAK U CHUKATh ce (AaHTaroHucT). Jluraua u
€ro CTPYKTYPHBIE aHAIOTH KOHKYPHPYIOT JAPVT € APYTOM 3a CBS3bIBaAHHE ¢ DE1KOM
B OAHOM LeHTpe. Takue BelecTBa Ha3biBAKOTCH KOHKYPEHTHLIMH MOAVIATOPAMH
(peryasitopamu) OcakoBbiX yVHKIIMA. MHOrue nekapcTBeHHBIE rpenapars Aci-
CTBYIOT KaK MHIHOMTOpHE OenKOoB. HEKOTOpPBIE M3 HUX MOJAYYAKT XHUMHYECKOH
MOAM(MHUKAUMEH NMPUPOAHBIX AUTraHaoB. MHrudouTopsl 6en1KOBLIX PYHKIIMH MOTYT
OBITH IEKAPCTBAMMU M sIJAMMU.

ATPONHH — KOHKYPEHTHbIA HHrHOuTop M-XxoauHopeuenTopos. AUCTHAXOIHUH —
HEeUpOMEeIHaTop Mnepeaadyd HEPBHOIO MMIYJILCA YEpPe3 XOJAMHIPTUUECKHE CHHAar-
cbl. s nposeneHusi BO30VKIACHHWS BBUICJAMBIIMHCH B CMHANTHYCCKYIO 1UEbL
ALETHIXONHH [10/1KEeH B3aMMOACHCTBOBATL ¢ DEIKOM — peuernTopoM MocTcuHAanN-
THYeCcKoi MeMOpaHbl. OOHapyXeHb! IBA THIA XOJHHOPEUENTOPOB:

* M-peuentop, KpoMe aleTHJIXOAMHA U30MPATEIbLHO B3aUMOJCHCTBYIOUIMH C
MYCKapHHOM (TOKCMHOM MyXxomopa). M — XolMHOpeuenTopsl UMEIOTCsl Ha
[NAaZKUX MBILILAX U NPU B3AUMOIEHCTBUM € aLICTHUIXOJHUHOM BbI3bIBAKOT MX
COKpallieH He;

* H-penenrtop, crneuu(pHyHO CBA3BIBAIIMIICA ¢ HUKOTHHOM. H-xoawuHo-
peuenTtopbl oDHapyXeHbl B CHHAncax MONepevyHoONnoI0CaTbiX CKEeJAeTHBIX
M bILLILL.

CrneunduueckuMm MHrudoutopom M-X0AHHOPEUENTOPOB SBAACTCS ATPOMNUH,

OH conepXxXuTCH B pacTeHUAX KpacaBke U DeseHe.

My,
F~CbD—C—CH—CHE—{]H

ATponHH
CH]\
CH,>N'-CH,~CH,-0-C—CH,
ca” 0

AlIETHIXO0IHH
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ATpPOTNHMH MMEET B CTPYKTVYPE CXOXHE ¢ aleTHAXONWHOM (DYHKIIMOHAIbHbIE
TPYIMNbl U UX MPOCTPAHCTBEHHOE PACNONOXEHHE, NMO3TOMY OTHOCHTCS K KOHKY-
PEHTHBIM HHIMOUTOpaM M-X0N1HHOPEUENTOPOB. YUUTLIBaAA, UTO CBSI3blBAHWE alie-
TUAXOJIMHA ¢ M-XOnHHOpeUenToOpaMy Bbi3bIBAET COKpALLEHHWE TTAAKUX MbILIIL,
ATPOMMH HCNONb3YIOT KakK JeKapCcTBO, CHUMAIOUIEE WX Crna3M (Cna3MOJIMTHK).
Tak, M3BECTHO NPUMEHEHMWE ATPOINMHA A pacciabiieHHs raa3HbIX MBILILL [TIPH
MPOCMOTPE [JIa3HOIO JHA, a TakKXe /Ui CHATHA CNasMOB MNpU XeJyA04UHO-
KMIIEYHBIX KOJMKaX. M-XOJHHOPEUENnTOPH UMEIOTCS M B LEHTPajibHOH HEPBHOM
cucteme (LLHC), noaromy Gosbiimve 103kl AaTPONUHA MOIYT BbI3BaTh HEXENaTC/b-
HY1O peakuuio co cropodsl UHC: aBurateibHoe M NCUXUYECKOE BO3DYXIEeHHE,
raJulioLMHALLIMM, CYI0POTHK.

JAHTHIMH — KOHKYpeHTHBIH aronuct H-xoamHOpeuenTopoB, HHrHOMPYIOLIMA
(DYHKIHIO HEPBHO-MbIIIEYHbIX CHHANCOB.

CH;.\ /[.:H_1

CH,—N*-CH -C HE_G—E—-CH:—CHE-(I.?-CHE-—CHE-N““\:CH;

CH]/ 0 0 CH,
JIuTHauu

HEpEHD-MbILIJE‘-IHbIE CHHATICBI CKCJICTHBIX MbBILUIL COIACPAAT H-xonuHo-
PCUCITTOPEIL. Hx B3aUMOICHCTBUE C ALETHJIXOJIHHOM NPpHBOIAKWT K MbBILICYHbBIM
COKPAIUCHHAM. nDH HEKOTOPBIX XHPYPIrHUYCCKHX OICpaALUHAX, 4 TAKXC B 3HIO-
CKOIMHYCCKHUX HCCICOOBaAHHAX HCNOJAB3YIOT TIpelaparbl, BbBI3LIB4AKOLIHWE pac-
ciabiieHue CKeNeTHBLIX MBIl (MHOpeJakcaHThl). K HUM OTHOCHTCA JAMTHJIMH,
SABJASIOUIMIACSA CTPYKTYPHBIM aHaNoroM aueTuiaxoiuHa. OH npucoeamHseTcs K
H-xonunopeuentopaMm, HO B OTJIMYME OT ALUETHJIXOJMHA OYEHBb MEIJIEHHO pa3-
pyuiaercs GepMEHTOM — aUETUAXOJMHICTepa3on. B pesvasrare AIHTENBHOIO
OTKPbLITHS MOHHBIX KAHAJIOB U CTOMKOH Aenonsipusaluuu mMemMOpaHbl Hapyluaer-
Csl [POBEACHWE HEPBHOIO MMIV/AbCa M NPOUCXOAMUT MBblIUEYHOE pacciaablieHue.
[lepBoHauanbHO 3TH cBOMCTBA ObIIM ODHApPYXKEHBI ¥ S/1a Kypape, MO3TOMY Takue
npenapaTrsl HA3LIBAKOT KYPapenoaodHbIMH,

TEMA 1.3. BEHATYPALIUS BEJIKOB 1 BO3SMOXXHOCTb
X CNMOHTAHHOWU PEHATUBALLUU

1. Tak xkak HaTtuBHas KoHdopMmauus DenkoB nojlepxXuBaeTcsd 3a cyer ciaadbix
B3aUMOACHCTBUI, M3MEHEHME COCTABA M CBOMCTB OKpyXaiwiuer O/NoK cpelnbl,
BO3ACHCTBME XUMHUYECKHX peareHTOR U (pu3nuecK X akTOpOB Bbi3biBAIOT U3Me-
HeHHe MX KoHpopMmauuu (cBoilcTBO KOH(popMallMOHHON nabuiabHocTH). Pa3puiB
O0JIBIIOTO KOJIMYECTBA CBA3CH MPHUBOAWUT K Pa3spylUeHHUI0 HATHBHOMW KOH(popMa-
LMK U AeHaTypaLuH DeJlKoB.

Henarypauus DeJKOB — 3TO pa3pyLIEeHHe MX HAaTHMBHON KoHdopMauuu noi
NEHCTBMEM [OCHATYPHMPYIOUIMX areHTOB, BBLI3BAHHOE pa3pblBOM CJabblX CBs-
3ei, CTaDMIM3HUPYIOWMX NPOCTPAHCTBEHHYIO CTPYKTYpY Oenka. [ldeHarypanus
COTPOBOXAACTCHA pa3pyUIeHUEM YHHKAJbHON TPEXMEPHOMN CTPYKTYPHE M aKTHB-
Horo ueHrtpa Oenka M norepeil ero Guonoruveckoi aktuBHoctu (puc. 1.16).
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Bce neHaTypupoBaHHBIE MONEKY/Ibl OAHOTO ODenka npuodpeTaioT CAYYANHVIO
KOHGQOPMALIMIO, OTAHYAIONIVIOCH OT APYTHX MOJEKV Toro ke benka. Paaukansl
AMHHOKHCIOT, (POPMUPYIOLIME aKTUBHBIH LIEHTP, OKa3bIBAlOTCH TNPOCTpaH-
CTBEHHO YAAJEHHBIMH APYI OT ApPYra, T.€. pa3pyuiaercs cneuudruyueckuii ueHTp
CBA3bIBaHUA Oenka ¢ nuranaom. [lpu neHarypauuu nepBuvHas cTpykrypa oe-
KOB OCTA€TCH HEHM3MEHHOM.

r\;f"@ HatueHbiil Oenok R
| LS o

CHATYPUPOBAHHblE
MOJICKYIbI TOTO Xe Denka

Puc. 1.16. CTpykTypa HaTHBHOro De/1Ka H TPeX 1eHATYPHPOBAHHBIX MOJIEKY.1 TOro Xe DesKa

Tabauna 1.1. PeareHTb! M YCJI0BHA, BLI3BIBAIOUIHE NEHATYPALKHIO De1KoB

JenaTypupylomme arenTol OcobennocTH neHcTBHA pearenTa

Bricokas temneparypa (cebie 60°C) | Paspywenue cnabouix cosizeit B Genke

Kucaote v weaoun MameHeHne MOHHU3AUHMN HOHOTEHHBIX TPYIIN,
Pa3pLIB HOHHBIX M BOOOPOAHBIX CBA3ECH

MouesuHa PaspylueHue BHYTPEMOJICKYAAPHBIX BOAOPOI-
HBIX CBSA3EH B pe3yasraTe obpajoBaHMs BOIO-
POAHBLIX CBS3CH C MOUEBUHOM

Crnupr, deHon, xaopaMuH Pazpyrenne ruapodobHbiX, BONOPOAHBIX
cBszei
Conu TaXKenbIX METALIOB O6Gpa3zoBaHHe HEPACTBOPHMBIX coJieii DenKoR

C HOHAMH THAKCIBIX METAJINORB

IlpumMeneHne NeHATYPHPYIOIIMX AT€HTOB B ODHONOrHYECKHX HCCAEOBAHHAX M
Meauuuue. B DMoXMMMUECKUX MCCACA0BAHUAX NEPE OrnpeicieHueM B DHOIOTH-
HECKOM Marepuaje HU3KOMOJIEKVISPHBIX COeAMHEHHI 00bIYHO U3 pacTBOpa BHA-
qaae yaansor oenku. g 3ToM e yaile BCEro HCnoab3ylT TPHXJIOPYKCYCHVIO
kucinoty (TXV). Ilocne nobasnenua TXY B pacTBOp JEHATYPUPOBAHHbIE DEJIKH
BLINAAAIOT B OCAOK M JerKo vaanstoTced duasrpoBaHueM (tabda. 1.1.)



































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































