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1. Beaku: pyHKIMH, CTPYKTYPBI H KJIaccH(PUKALISA

benku (monumenTuapl) — OHONMOIMMEpHI, MOCTPOEHHBIE W3 OCTaTKOB
0-aMHHOKHCJIOT, CO€IMHEHHBIX NMENTHUAHBIME (aAMHIHBIMU) CBs3siMU. Dop-
MaJIbHO 00pa3oBaHue OEIKOBOW MaKpOMOJIEKYJIBI MOKHO MPEICTABUTh Kak
PeaxIUIo MOJUKOHEHCAIUH 0-aMUHOKHCIIOT!
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@OyHKIMHM OETIKOB B MPUPOJE YHUBEPCAIbHbI:

- katanuruaeckue (hepMeHTHI);

- perynsaTopHbIe (TOPMOHEI);

- CTPYKTYpHBIE (KepaTHH 1epCcTH, GUOPOUH IIeNKa, KoJjIareH);

- IBUTaTeNbHbIC (AKTHH, MHO3HH);

- TPaHCTIOPTHBIE (TEMOTIIOONH);

- 3aracHble (Ka3enH, SUIHbIN anb0yMuH);

- 3alIUTHBIE (MMMYHOTJIOOYJIMHBI) H T. 1.

CaolicTBa MeNTHIOB 1 OEJIKOB 3aBUCAT HE TOJBKO OT YMCIIa M THUIA BXO-
JSIIIMX B UX COCTAB aMHUHOKHCJIOT, HO TaKXe OT IOCJIEIO0BATENIbHOCTH, B
KOTOpPOW aMUHOKHCJIOTBI COEAMHEHBI MY CO0OiA.

Oco0b1ii xapakTep Oenka cBs3aH HE TOJNBKO C JJIMHOW M CIIOXKHOCTHIO
BXOJISIIIMX B €r0 COCTaB NMENTHAHBIX LENel, HO TaKkKe M C TEM CIIocoOOoM,
KOTOPBIM JKHBBIE OPraHW3Mbl CHHTE3UPYIOT €ro B CHEHU(PHYECKUX KOH-
(bopManusx U ¢ pazIMYHON CTENEHBIO THPATALIUH.

Pa3zHooOpazHble QyHKINM OEIIKOB ONPENEISIOTCS 0-AMHHOKHCIOTHBIM
COCTaBOM, @ TAKXKE CTPOCHHEM HX BHICOKOOPTaHM30BAHHBIX MaKPOMOJIEKYII.

BblnensroT yeTsipe YpoBHS CTPYKTYPHOM OpraHu3anny OeJIKoB.

[lepBuuHas cTpyKTypa — OnpezeseHHas I0CIeJ0BaTeNbHOCTh (i-AMHHO-
KHCJIOTHBIX OCTATKOB B TIOJIMIICNITH/HOM LeTIH.
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Bropuynas ctpykrypa — KOH(pOpManys MOJUIENTHAHON LEIH, 3aKper-
JICHHasi MHOXKECTBOM BOJIOPOJIHBIX cBsi3el mexy rpynnamu N—Hu C=0.
OpHa u3 Mojieneil BTOpUYHON CTPYKTYPBI — 0-CITHPAIb.

Tperndnas cTpykTypa — opma 3aKpydeHHOH CIHMpPaK B TPOCTPAHCTBE,
o0pazoBaHHas TTIABHBIM 00pa30M 3a CHeT TUCYIb(QHUIHBIX MOCTHKOB —S—S—,
BOJIOPOHBIX CBSI3€H, THAPOPOOHBIX N HOHHBIX B3aHMOJICHCTBHH.

UYeTBepTUYHAS CTPYKTYpa — arperaTbl HECKOJIBKUX OCIKOBBIX MaKPOMO-
neKyn (OeTKOBBIE KOMIUIEKCHI), 00pa30BaHHBIE 3a CYET B3aWMOJCHCTBUS
Pa3HbIX MOJHUMENTUAHBIX LETeH.
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benku, paromue OpH THAPONU3E MCKIIOYATEIBHO AMHHOKHUCIIOTHI,
Ha3bIBAIOTCSl MPOCTHIMHU (IPOTEHHAMH). B 3aBHCHMOCTH OT MX CBOMCTB U
Ononorndeckux (YyHKIUH OENKM IMOApa3AeisioTCs Ha MHOXECTBO IOA-
TPYIIIL.

1. A1bOyMHHBI PacTBOPUMEI B BOJIE, CBEPTHIBAIOTCS NPH HArpEeBaHHH,
HEHTpaNbHBl, CPAaBHUTEIBHO TPYIHO OCAKAAIOTCS PACTBOPAMH COJEH.
[MpumepaMu UX MOTYT CIYXKHTh aJbOyMUH Oelika KypUHOTO siilia, ajb0y-
MUH KPOBSIHOM CHIBOPOTKH, MOJIOYHBIH ajIbOyMUH.

2. I'moOyJIMHBI HEPACTBOPHMBI B BOJIE, HO PacTBOPSIOTCS B OYEHb Clla-
ObIX pacTBOpax coiell. bomee KOHIEHTPHUPOBAHHBIMH PACTBOPAMH COJIEH
OHH BHOBB ocaxaarorcs. OcaxaeHue NPOUCXOANUT IMPH MEHbIIEH KOHIIEH-
Tpalyy, 9eM Ta, KOTOpas HeoOXoauMma AJsl OCaKACHHUSA albOyMHHOB. OTH
OeNKM SBIAIOTCS OYCHb CJIAOBIMU KHciaoTamu. Ilpumepamu T100ynHHOB
MOTYT CITyXHTbh (MOPHUHOTEH, TII00YIMH KPOBSHOH CBHIBOPOTKH, INIOOYINH
MBIIICYHON TKaHHM, TII00ynMH Oenka KypuHoro siina. Takum obGpasom, B
OeJke KypuHOrO sIila, B KPOBH, B MBIIIEYHOH TKaHU HAXOZISTCS U TIIO0YIIH-
HBI, U anbOyYMUHBL. M3 rIOOYIMHOB COCTOSIT U MHOTHE PAacTHTENbHbIE Oell-
KH.

3. I'mcTonbl — Oenku OCHOBHOrO Xapakrepa. OHHM cojepkarcs B Hy-
KJICOMIPOTEHUaX JIEHKOIIUTOB U KPACHBIX KPOBSIHBIX IIAPHUKAX.

4. TIpoTaMuHBI HE COJEPXKAT Cephl, 00IaNaI0T CPABHUTEIHHO CHIIBHBI-
MU OCHOBHBIMM CBOMCTBAMH, JAIOT KpUCTauIndeckue coku. OHU conep-
&arcst (B cocTaBe HyKJICOIIPOTEHJIOB) B CIIEpPMATO30M1aX PHIO M CUUTAIOTCS
MIPOCTEHIIMMH U3 OEJIKOBBIX BEIECTB.

5. MponaMuHBI cojep)kaTcss B 3epHAaX Pa3IMYHBIX XJEOHBIX 3JaKOB.
3ameyaTenbHOW MX OCOOCHHOCTBIO SIBISIETCS PACTBOPUMOCTH B 80%-HOM
crupte. [IpencraBureneM 3THX OEIKOB MOXKET CIY)KHUTh TJIHAINH, COCTaB-
JIAIOIINH TJIaBHYIO YaCTh KIIEMKOBUHBI.

6. CkJ1eponpoTenHbI — 3TO HEPACTBOPUMBIE OEJIKH, N3 KOTOPBIX COCTO-
AT HapYy>KHBIE TIOKPOBBI TEJI KUBOTHBIX, OHU COAEPIKATCS TaKXKe B CKeJleTe U
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B COEMHUTENbHON TKaHU. K HUM OTHOCSATCS KepaTHH, KOJUIAT€HBbl, 3JIaCTHH,
¢udpounH.

Kepatun siBnsiercs riaBHOM COCTaBHOM 4acTblO BOJIOC, POTOB, KOIIBIT,
HOTTEH, epheB, BEPXHETO cosi KoxkH. CKOpiyna KypHHOTO siflila COCTOUT
13 U3BECTH U KepaTuHa. Ecny pacTBOPUTH U3BECTh CKOPIYIIHI siflla B KHC-
JIOTE, TO OCTAeTCsl MATKas IUICHKA, cocTosmas 3 keparuHa. Kepatun Gorar
CepoH.

Konnarens! comepaTcs B Xpsllax, T. €. U3 HUX COCTOUT CO€AUHUTEIb-
Has TKaHb. KOCTH NO3BOHOUYHBIX JKUBOTHBIX COCTOSIT U3 HEOPraHMYECKHX
BeecTB (pocdara u kapOoHaTa KaNbIKs), )KUPA U KOJUIAr€HOB.

DnacTHH BXOJUT B COCTaB CyXO)KI/IJ'H/II\/II " JpYyrux 3JJaCTUYHBIX COCAUHU-
TEJIbHBIX TKAHEU.

Hutu ceiporo menka coctosT u3 O0enKkoBOro BemecTsa — pudponHa, mo-
KPBITOTO CEPUIIITHOM — OEIKOBBIM BEIIECTBOM, UTPAIOINM POJIb MIEITKOBOTO
kies. [Ipu kuIsTaeHUN ¢ BOAOH IIENK OCBOOOXIASTCS OT CEpHIUHA, KOTO-
PBbIii IpH 5TOM NMEPEXOAUT B PAcTBOP.

Co:xHBIE0CTKH, WIA TPOTEUAB], SBIAIOTCS COCOMHCHUSIMH OCIKOB C
HeOeIKOBO# YacThio. B 3aBHCHMOCTH OT MPHPOIBI HEOSIKOBOW YacTH pas-
JIMYAIOT HECKOJIBKO MOATPYIIT IPOTEUI0B.

1. ®ocoponporenasl. B ux cocraB Bxomut dochopnas kucinora. OHu
B IMPOTUBOIIOJIOKHOCTb IpOTaMHWHAaM, 06Ha[[aIOIlII/IM OCHOBHBIMM CBOMCTBA-
MM, UIMEIOT KUCIIOTHBIM XapakTep.

I'naBHbBIM npencTaBuTeseM (HochoponpoOTEHIOB SBISETCS Ka3eUH MOJIO-
ka. OH 00Ja/1aeT HACTOJBKO SIBHO BBIPAKEHHBIM KHCJIOTHBIM XapaKTepoM,
YTO pazjiaraeT yrieKucible COKU C BBIIEIEHUEM IBYOKHCH yriepoja. Kaze-
WH pacTBOpPSIETCS B CIAOBIX pacTBOpax MIETOYeH, o0pa3ys ¢ HAMHU COJIH.
Tak, B MOJIOKE Ka3eHH COJIEP>KUTCS B BUJE KaIbLIMEBOM COJIH.

2. HykaeonpoTrenapl coiepikarcs B KICTOUHBIX sapax. [Ipu ocTtopox-
HOM THIPOIIN3E OHU PACIICTUIIOTCS Ha OCIKU W HYKJICHHOBBIC KUCIIOTHI.

3. XpoMonpoTenabl —coueTaHne OSIKOB C OKPAIICHHBIMH BEIIECTBAMH.
W3 xpomoripoTen1oB Hanbojee U3yueH reMorjaoOnH — Kpacsiee BelecTBO
KpacHBIX KPOBSIHBIX IIAPUKOB. 3HAYCHUE FeMOTJIOOMHA B JKM3HU YeJIOBEKa U
KUBOTHBIX O4YeHb Benuko. OH HWrpaeT poib IEePeHOCYMKa KHCIOpOAa OT
JIETKUX K TKaHsaM. Kpome Toro, reMorioOuH BMeCTe ¢ TUIa3MOW KPOBH OCY-
LIECTBIISIET peryisiuio pH KpoBU U NepeHoC yrieKUCIoThl B OpraHu3Me.

4. I'IMKONMPOTENABI BCTPEYAIOTCSI B CIM3HUCTHIX BBIJECJICHUSIX XKHBOT-
HBIX OPTaHM3MOB M OOYCIIOBJIMBAIOT CBOMCTBO 3THUX BBIJCICHUI BBITATH-
BaThCsl B HUTH JIaXKe IIPU CPABHUTEIHHO OONBIIOM pa30aBieHUH. DTH OeIIKH
00pasyroTcst B IOJYETIOCTHOM >Kele3e, MEeYEeHH, Kele3ax JKeJyJaKka M KH-
HIEYHHKA.
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HccrnenoBaHHbIC MPEICTABUTENN MIMKONPOTEHIOB SBISIOTCS COYCTAHU-
eM OEJIKOB C OJIMIO- U MOJHCAXapUAaMH.

5. JIlunonpoTeuibl — COSIMHEHHSI OCIIKOB C BEIIECTBAMH, POJCTBEHHBI-
Mu xupaMm (docdartnmpamu, CPUHTOMHUETNHAMH, a TAaKKE IOJHMECHOBBIMHU
MUTMEHTaMH THNa kapoTuHa). K O6enkaM 3Toro Ta OTHOCHTCS, HapuMmep,
3pUTENBHBIA MypIyp ceTYaTKu riasa. [Ipu rugposu3e JUMOMPOTEH B pac-
MafaroTcsl Ha OEJNOK W pacTBOPUMBIC B 3(HUpE JKHUPbI, JCUUTUH U JAPYTUe
¢docdaruapl.

OCHOBHBIM HMCTOYHHKOM 0-AMUHOKHCJIOT JJIsi KHBBIX CHCTEM CIyXKaT
muineBbie Oenku. MHOTHE 0-aMHUHOKHUCIIOTHI CHHTE3UPYIOTCS B OpraHU3ME
JKUBOTHBIX, HO HEKOTOPBIC HE CHHTC3UPYIOTCSA M OJDKHBI MTOCTYIIATh C ITH-
men.

DT0 HezameHUMble AMUHOKUCIOMbL. BATUH, THCTUANH, U30JICHIINH, JIeH-
LUH, JM3WH, METHOHHH, TPEOHHUH, TpunrtodaH, ¢penmnananut. OcranbHbie
aMHHOKHCIIOTBI MOTYT CUHTE€3UPOBATHCS B OPIraHU3ME JKHBOTHBIX, X HA3bI-
BAIOT 3AMEHUMbIMU: AIAHUH, apTUHUH, aclaparvH, aclaparnHOBas KHCIIO-
Ta, TIUIMH, TIIyTaMHH, TJyTAMUHOBAs KHUCJIOTA, TPOJIMH, CEPUH, IUCTEHH,
THUPO3HH.

Wutepecusiii pakt nogmerwn FO.A. XKnanos (1968 r.): y GonbIIuHCTBA
HE3aMCHHUMBIX KHCJOT CyMMa CTCICHEH OKHCIICHUS YIJIEPOJHBIX aTOMOB
MOJIOXKUTEIIbHAS, & Y OOJBIIMHCTBA 3aAMCHUMBIX — OTPUIATEIbHAS. DTO, M0-
BHUIMMOMY, yKa3bIBaeT HA TO, YTO 3aMEHHMbIC aMHUHOKHCIIOTHI IO CPaBHE-
HHUIO C HE3aMEHHUMbBIMH 3BOJIIOIIMOHHO 0OJjiee MOJIOABL, T. €. YTO OHHM BO3-
HUKIIM YK€ B OKHCJIMTEIbHOH arMocdepe M MOITOMY COJepXkar OoJiblie
aTOMOB 3JIEKTPOOTpHUIIATENbHEIX 51eMeHToB (O, N, S).

0-aMHHOKHUCJIOTHI ¢ HeNOJISPHBIM (TruApo(oOHbIM) 3aMecTUTEIeM:
HyMCH—COO™
’ |

Gl aJlaHUH

HalN-CH=CO0

CHy—CH-CH;g
¢ BaiuH (He3aMeHUMas)
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METHOHHH (He3aMeHIMas)

0-aMMHOKHCJIOTHI € HOJSIPHBIM (THAPOQUIBLHBIM) 3aMeCTHTEIeM
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+
H;N—CH~C00™
CHy—CH—OH

TPEOHHH (HE3aMEHUMas )
+
HgN—CH—C00"
o
CHy;—CX
NH, acraparus
HyN—CH—C00™

—
CH2—0H2—0<NH2
T. J'IyTaMI/IH

HSKT—(I:H—COO“

CH,—COOH
acrraparnHoBas KUcCjioTa

..|..
HgN—CH—C00™

CH,—CH,—COOH
TJIIyTaMUHOBAsA KUCJIOTa

+
H3N—CH—-CO0™

CHz—SH [IUCTEUH

+
H3N—CH—C0O0~
CHy—SH TUPO3HH
0-aMUHOKHUCJI0THI — OCHOBHBbBIC:
HyN—CH—CO00~

4
CHg),—NH
(CHz)s % usun (nezameHumas)

HpN—CH—C00”
+
(CHg)s—NHgz
ApPTUHUH
H3MeHeHHe CyMMapHOT0 3apsiia AMHHOKHCIIOT B 3aBHCHMOCTh
ot pH cpeast
8
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Cuaeno mnmaﬁ_cpm [ Heiirpaabnas epesa [ CHILHO mMEeI04HAN Cpesa

1. AMHHOKHC0TEE ¢ HETHCCOLHAPYIOIIHM A PATHKATAMH
+H* +0OH

NH;'-CH-COOH +—m NH3'—(I'.‘H-COO' —————* NH;-CH-COO
R R R
CymmapHBIii 2apan = +1 I Cymmapuerii 3apaa = | Cymmaprelii 3apan = —1
2, AMHHOKHCOTHI ¢ AHHOHHBIMH FPYNINAMH B PATHKATE
NHg*-CH-COOH <—"H—— NH;'-CH-COO' —2OH L NH,- CH-COO"
cH: ch gr
COOH coo Ccoo"
CymmapHeii zapan = +1 | CymMmapHsii 3apsn = -1 | Cymmapuetii 3apsin = -2
3. AMHHOKHC/IOTHI ¢ KATHOHHBIMH UPYIUAMH B PaIHKaJIE
NHg'-CH-COOH  +—M— NHy-ch-coo — 2+ NH,-CH-cOO
(CHz) {CHz) (CHa)s
MNH3" NH3* MHz
CymmapHElA 3apag = +2 I CymmapHetlii 3apan = +1 | Cymmaphpiii zapan = -1

Ipu B3aUMOICHCTBHH IBYX MOJICKYI 0-aMHHOKHCIOT HPOMCXOAUT pe-
aKUUsE MEXAY aMHHOTPYIIION OJHON MOJEKYJbl U KapOOKCHIBHOU IpyII-
OB — ApYroi. DTO MPUBOIHUT K 0OPA30BAHUIO AUMCIITHAA.

U3 Tpex MOJEKyN 0-aMHHOKHUCIOT (TJIMLUH + alaHWH + TIUOUH) 00pa-
syerest punentua: HyN-CH,CO-NH-CH(CH3)-CO-NH-CH,COOH.

AHaJOTUYHO TPOUCXOAHUT OOpa30BaHUE TETpa-, MEHTA- M TOJMIIENTH-
J0B. MOJIEKYIISIPHBIE MAacChl Pa3InYHbIX OENKOB (TMOJUICNTHIOB) COCTAB-
10T 0T 10 TBIC. 10 HECKONBKMX MHJLTHOHOB. MaKpOMOJICKYJIbl OEJIKOB
HMEIOT CTEPEPETYIIPHOE CTPOEHHE, NCKITIOUUTEIFHO BaXXHOE JJIS TIPOSIBIIE-
HUS UMH ONpEACIICHHBIX OMOJIOTHYEeCKHX CBOHCTB. HecMoTps Ha MHOTO-
YHCICHHOCTh OCIIKOB, B WX COCTaB BXOJAT OCTaTKH Kb 22 -
AMUHOKHCIIOT.

2. I{BeTHbIe peaknuy 0eJIKOB
BuyperoBas peakuus 6eskoB. PacTBop Oeska co IIEIOYHBIM PacTBO-

poMm cymbhata MeAHM daeT KpacHO-(hHOJETOBOE WM CHHE-(HOJIETOBOE
okpammBanue. buyperosas peakuus oOyclIOBIICHA HAIMYUEM B MOJIEKYJax
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6enka nentuaubx rpynn —CO-NH—. Foust CU*" Meu 06pa3yroT KOMILIEKC
C CHOJM3MPOBAHHBIMY IENITHAHBIMU IpynnaMu Oenka, Okpacka pacTBOpOB
Oenka mpu 0O0pa30BaHWK METHOTO KOMIUIEKCAa B CIydae OMypeToBOil peak-
IIUM MOKET OBITH OT CHHEH JJ0 KPacHOM ¢ mpeodiagaHnueM (HHUOJICTOBOM.

Hunruapunosas peakuus 0ejkoB. PactBop 6enka ¢ 1%-HbIM pacTBo-
poM HUHTHIApHHA B 95%-HOM pacTBOpE alleTOHA MEIJICHHO OKPaIIMBaeTCs
cuHe-(OUONeTOBBIM (UM JKEITOBATO-(HOIETOBHIM) OTTEHKOM, CBHICTENb-
CTBYIOIIUM O HPUCYTCTBHHM aMHUHOKHCIIOT, COAEPIKALIUX O-aMUHOTPYIIIBL.
HuHrunpunoBast peakuusi SBISIETCSI OJHOM M3 HanOoyee YyBCTBUTEIBHBIX
sl oOHapyXeHUsl O-aMHHOTpymmbsl. B pesynprare B3auMoaeHCTBUS
O-aMUHOTPYIIIIbl aMUHOKHUCJIOTBI WA Oenka ¢ HUHTUJAPUHOM BO3HHKACT
uddoBo ocHOBaHWE. 3aTeM OHO MPETEPICBACT MEPETPYIITHUPOBKY, le-
KapOOKCHIIMPYETCS M PacIICIUIIeTCs] Ha allbJeTU 1 aMHHOIUKETOTHPUAA-
MHUH.

KcanTonporennosas peakuus. Cmecs pacTBopa OeiKa M KOHIIEHTPH-
POBAaHHOW a30THOM KHCIOTHI ITPOOUPKE HATPEBAIOT 0 KHUIICHUS W KHUIIATST
okoio 2 muH. [Ipn HarpeBaHWU PAacTBOpP M OCAJOK OKPALIMBAIOTCS B SIPKO-
KEITHIH IBET, IPH 3TOM OCAJO0K MOXET IOJHOCTHIO PacTBOPHUTHCS B pe-
3ynbTaTe ruapoan3a. CMech OXJIaXIAI0T U OCTOPOXKHO (IO CTEHKE MPOOHp-
K{) TPUIMBAIOT HU30BITOK KOHIEHTPHPOBAHHOI'O PAacTBOpPa aMMHaKa WM
LIEJIOYH [0 LIEIOYHOM peakiuy. Beinagaromuii BHayauie 0CafoK KUCIOTHO-
ro ajapOyMHHATa pAacTBOPSETCS, W JKUIKOCTh OKpAIIMBAeTCsl B SIPKO-
opamkeBbIH 11BeT. KcaHTONpOTEeHHOBas peaKiys MPOUCXOAUT TOIBKO MPH
HAJIMYMK B O€JIKaX OCTATKOB apOMAaTHYECKUX aMHUHOKUCIOT ((heHnnanaHu-
Ha, TUpO3MHA M TpulnTodana). JKenTookpalleHHbIe HUTPOCOSANHEHUS 00-
pasyloTcs B pe3yibTaTe HUTPOBAHUS apOMaTHYECKHX PaJUKallOB 3THX
AMHWHOKHCIIOT a30THOH KHCIIOTOH. VI3MEHeHHe KeNnTol OKpacKH B OpaHKe-
BYIO B IEJIOYHOH Cpeie 00yCIIOBIECHO MOSIBICHUEM XPOMO(OPHOH TPYIIIIBL.

Peakuuio Ilaynam nator Oenku, cojepkamue B O€NKOBOH MoJeKyle
OCTaTKM THUCTHUAWMHA M THpo3uHa. PactBop Oenmka ¢ 1%-HBIM pacTBOpOM
Cynb(haHUIOBON KUCIOTHI B 5%-HOM PacTBOPE COJSIHOW KHCIOTBI IIPH 10-
6asnenun 0,5%-Horo pacrsopa NaNO; u 10%-noro pactBopa Na,CO3 naer
BHUIIHEBO-KPACHOE OKPAlINBaHHE.

Hurponpyccuanas peakuusi 6ejxoB. PactBop Oeska ¢ HaCHIILIEHHBIM
pactBopoM cynbdara aMMOHHS W S%-HBIM pacTBOPOM HHUTPOIPYCCHAA
HaTpus B LIEJOYHOH cpene oOpasyeT KpacHO-IypIypHOE OKpalllBaHUE.
OTO MOKa3bIBaeT, YTO B COCTaB Oesika BXOJUT aMHUHOKHCIIOTAa LHCTEHH.
Hurtponpyccun HaTpusi ¢ cepocoiepKallluMi OpraHMYECKUMH COEJMHEHH-
SIMH B IIEJIOYHOH cpezie 00pa3yloT KOMIIJIEKCHOE COeIMHEHHE.
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Yupexpaenmne oSpasonanun IWELE
v Tpyaosoro KpacHoro 3namenu
3 cenbcKoxXosAcTBEHHAN aKaaeMnaA»

Peakuus Ha cepy B feakax. K pactBopy Oenka npunusatot 30%-HbIi
pacTBOp €IKOr0 HAaTpa M HECKOJBKO Kalellb YKCYCHOKHCIIOro cBHHIA. [Ipu
HaJMYUM B MOJICKyJaxX OeJika aMHHOKHCIIOT, COJEpKalluX cepy (LMCTEHH,
LMCTHH, METHOHMH), OTINEIUISETCS cepa B BHAE HOHOB S°, KOTOphie 00pa-
3YIOT € COJISIMHU CBHHIIA YEPHBIH 0CAIOK.

[TpakTHyeckoe 3HaYCHHE UMEET BHYTPUMOJIEKYIIIPHOE B3aUMOICHCTBIE
(YHKIMOHAIBHBIX TPYIIT £-aMUHOKAIIPOHOBOH KHCIIOTBI, B pe3yJIbTaTe KO-
TOpOro o0pa3yercs €-KampoiakTaM (HIONYIPOLYKT JUIf IOJy4eHUs Kalpo-
Ha):

o CH, T CH,
T O OO, - L oy
HNH HO-c-0 RO Gl
0

E-aMHHOKANIPOHOEAA KHCIIOTA Ill

E-KAITP OTTAKTaM
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3 CenbeKoxe

opaeHc

Yupexaenune o6pasosanun
«Benopycckan rocyaapcrseHHan

5B OKTAGPLCKOH Pesontounn
v Tpyaosoro KpacHoro 3namenu

pIRRCTBEHHAR aKaaeMun»

SRLEE m m

gy

Mpunoxenue 1

Mepoii NOJSIPHOCTH CBSI3U SIBISIETCS dieKkmpuieckuti momenm ounons — DJAM-u, npen-
CTaBISIOLIMIA CO0OI pou3BeneHue MHbI aumnoist | Ha aGcontoTHbI d3QGEKTUBHBIN 3apsn J:
p=g-l. DnexTpuuecKuii MOMEHT HIONs OBBIMHO BhIpaxarT B aebasx (D): 1D=3,33.10%

Ki-m.)
HexoTopble XapaKTepHCTHKHU NPOCTEHINUX CBA3eH
Cas13b OHeprus, JuHa, HM IonspHocTh 1 Ionsapusyemoctsb
kJ/MOJIb 10%° K- m D a-102% cm®

CC 339 0,154 0 0 1,3
C=C 611 0,133 0 0 4,2
C=C 833 0,120 0 0 6,2
H-C 414 0,109 1,33 0,4 17
C-N 305 0,147 4,00 1,2 15
C=N 595 0,127 4,34 13 3,8
C=N 888 0,115 13,36 4,0 4,8
c-0 368 0,143 5,34 1,6 15
C=0 724 0,121 10,68 3.2 3.3
C-F 427 0,140 7,68 2,3 17
C-Cl 326 0,176 7,68 2,3 6,5
C-Br 272 0,191 7,34 2,2 9,6
C-l 238 0,212 6,68 2,0 14,6
H-O 460 0,096 5,01 15 1,9
H-N 389 0,101 4,34 13 18
N-N 160 0,147

N=N 946 0,110

N=0 678 0,115

HOMeHKJ’laTyPa OpraHn4eCcKux coeMHeHU It

Mpunoxenue 2

B Hacrosmiee BpeMsi MEXIYHapOAHBIH COIO3 TEOPETHYECKOW M TNPHUKIATHOW XHUMHHU
(UIOITAK) pexoMmeHIOBan Iy MCHOJIB30BAHHS HOMEHKJIATYPY, MOJYYHBINYIO HAa3BaHUE HO-
menxnamypa HFOTIAK.

Ta6nuna 1. Hazpanus npeaeJbHBIX yII€B0I0POI0B

Popwmysa Hazpanue Popmysa Ha3zpanue
YIIIEBOJOPOAA YII€BOAOPOAa

C5H12 Ilentan C11H24 YHI[eKaH

C6H14 T'excan Cquﬁ ﬂOﬂeKaH
C7Hgs Tenran Ci3Hyg Tpunexan
C3H13 OxTtan C 14H3o TeTpa;[eKaH
CgHzo Homan  |....o
CioH2 Jlexan CyoHa2 Diiko3aH

12



Yupexpaenue o6pasosanun
«Benopyccian rocyaapcrsennan
opAeHos OKTAGPLCKOK Pesontoumnn
v Tpyaosoro KpacHoro 3namenu
cenbckoxosRcTBEHHAR aKaaeMua»

Ta6nuua 2. HazBanus BaxKHeHIIUX 3aMeCcTUTeJIei

3amecTuTenb HasBanue 3amecTHTeNnb HasBanue
CHs— METHIT CH3
CH;—CH,— ST |
CH;—CH,—CH,— H-TIPOITHJIT CH;—C—CH,— HEOIIEHTHII
CH;—CH—CHj; n3onpormi (mponui-2) | |
I CHs
CHs; CHs;
CH3;—CH,—CH,—CH,— H-OyTHI | TPET-NIEHTUIT
CHs—CH,—CH— BTOP-OyTHI CHs—CH,—C—
|
CHs CHs
CH;—CH—CH,— n300yTHI (2-MeTHIT- CH,= METUJIEH
npormi-1) CH= METHH
CH; CH;—CH= STHINACH
CH; —CH,—CH— ITHIICH
| —CH,—~CH,—CH,—| TpumeTHiIeH
CHy—C— TpeT-OyTHi CH,=CH— BUHHJI
HC=C— STUHUI
CHs; CH,=C— M30MPONEHUIT
CH3CH,CH,CH,CH,— H-IICHTHJI |
CHs;
CH3CHCH,CH,—
| HM30IEHTUIT CH;CH,CH=CH— | 1-Oyrenun
CHjs
CH;CH=CHCH,— | 2-Gyrenwn
CeHs— thenmn
CH2=C—CH2—
CHs—CesHs— Tomu (N-n30Mep) | METHIAIITAIT
CH; (meTanmn)
CeHs—CH,— GeH3HI
CH;—C=0 aleTu
C¢Hs—CH=CH— CTHPUT |
(CeHs),CH— OeH3THIPHIT CeH:—C=0 OeH30MIT
(mudeHun-meTnn) |
(CeHs)sC— TPHTHI —O—CH,—0O— METHJIEHTUOKCH
CH,=C= BHHHUJIMIEH
CH,=CH—CH,— AJLTAIL
CH;—CH=CH— TIPOTICHUIT
CH;—CO—CH,— AIETOHIIT
CH—O— METOKCH
CH;—CH,—0— 9TOKCH

Ipocreiiike COUPTHI MOXKHO HA3bIBAaTh II0 COOTBETCTBYIOIIEMY PajHKaly: METHIIOBBI
crmpt CH30H, nszonponmnossrii crimpt (CHs),CHOH (Ho He n3omporanoin), TpeT-0yTHIIOBbIi

criupt (CHz);COH.
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Yupexaenune o6pasosanun
«Benopycckan rocyaapcrseHHan
opaeHos OKTAGPLCKOI Pesoniounn
v Tpyaosoro KpacHoro 3namenu
cenbckoxo:

;W"'ﬂw

4] 1’

sAicTBeHHan akaaemMua»

3a HEeKOTOPBIMHU CIIUPTAMH COXPAHSIOTCS TPHUBHAIbHBIC HA3BAHMS:
AJUIOBBIN CIUPT CH,=CH-CH,0H;

Bensunossrii cnupt CsHs—CH,0OH;
DEeHMWIATUIIOBBIN CITUPT Ce¢Hs—CH,—CH,0H;
DTHIIEHTIIUKOIb HOCH,—CH,0OH;
IIponmieHrnukons CH3;—CH(OH)-CH,OH;

I'muuepus (riuuepoin) CH2(OH)-CH(OH)—-CH,(OH).
JIJs anbaeruoB AOMyCKAIOTCsl TPUBHAIBHBIC HAa3BAHUS, €CIIH COOTBETCTBYIOIIAS KUCIOTA
HMeeT TPUBHAIBHOE Ha3BaHHUE:

dopmainbaerun CH,0;

Aneranbaeru CH3-CHO;
IIponmonansaerun CH3;—-CH,—CHO;
Byrupansaerun CH3s—CH,~CH,—CHO;
W306yTrpansaeru (CH3),CH-CHO;
Basnepanbaerun CH;3—(CH);-CHO;
W3oBanepainberu (CH3),CH-CH,—CHO;
AKpoJieHH (aKpuIaibaerum) CH,=CH-CHO;
Kporonanbaerus CHs;—CH=CH-CHO;
Ben3zasbaerna C¢Hs—CHO.

Nwmerores uckimouenus, Hanpumep riavokcans O=CH-CH=O.
JUJ1s1 HEKOTOPBIX KETOHOB JOIYCKAIOTCS TPHBHAIbHBIC HA3BAHMS:

aleTOH CHs—CO-CHz;
OKHCH ME3HUTHIA (CHj3),C=CH-CO-CHjg;
JIAATETHIT CH3;-CO-CO-CHjg;

OeH3m (nu TUOeH30MIT)

CHs—CO-CO—CegHs.

CoXxpaHsIOTCs TPUBHANILHBIE HA3BaHHS 3aMECTUTEINEH:
arieronnnn CH;—CO-CH2—, denarn CeHs—CO—-CHp— .

Ta6nuia 3.Ha3BaHus HEKOTOPBIX KHCJIOT H HX

aIUKAJI0B

Ha3zBanue kuciorst Hazpanue dopmyra pagukana
TPUBHAIILHOE ICHCTEMATUYECKOECKOg paaukaia
1 2 3 4
IpenenbHble alndaTHYecKHe MOHOKAPGOHOBbIE KHCJIOTbI

MertaHoBast MypaBbuHas Dopmuin HCO-
DraHoBas VYkcycHas Anetun CH3;—CO-
IIponanoBas IIponnonoBas IIponmonun CHs—CH,—CO-
ByranoBast MacisiHast Bytupun CH;3;—(CH_),—~CO—
2-Metunnponanosast Wzomacisiaast M300yTHpun (CH3),CH-CO-
TlentanoBas Banepuanoas Banepun CH3(CH,);—CO-
3-MertunbyranoBas W3zoBanepuanoBas | M3oBanepuin (CH3),CH-CH,~CO-
Tenranosas DHaHTOBas DHAHTOUI CH;3(CH_)s—CO-
OkxTajzekaHoBas CreapuHoBast Creaponi CH3(CHy)16-CO—
TekcaexkanoBas TlansMUTHHOB. Tansmutou CH3(CH,)1,—CO-

1 2 3 4

IlpeneabHble anndaTHUYeCKHe TMKAPGOHOBbIE KHCJIOTHI

DraHanoBas [{aBeneBas Oxkcanuin -0C-0C-
IIponanauosas ManonoBas Manonun —-OC-CH,~CO-
byrannunosas SnTapHas CyKIMHIIT —OC—(CH,)~CO-
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Yupexpaeuue o6pasosanun

§ «Benopyccian rocyaapcroeHian
A AeHOB OKTAGPLCKON Pesonoumnm
5

ro KpacHoro 3namenu

& cenbcroxosalicTeennan aagemun»  frew . : 3 ? _J: h&‘ o

IlenTanauosas I'nyrapoBas I'myrapun —OC—(CH,)s-CO-
TexcanguoBas AnunuHoBast Anurnons —OC—(CH,),~CO-
HenpenenbHble aqngaTHyecKHe KHCJIOThI
Iponenosas AkpuoBas Axpuon CH,=CH-CO-
IIponuHoBas IIponuonosas Iponuononn CH=C-CO-
2-MetunnporneHosast MerakpunoBast Merakpunoni CH,=C(CH3)-CO-
tpaHc-byren-2-oBas Kporonosas Kporonoun CH3CH=CHCO-
nuc-byren-2-oBast H30kxpoToHOBAs H3oxpoToHOMI —""—
muc-Okranenen-9-osas | OnenHoBas Outeonn CH(CH_);CHs
CH(CH);CO-
uuc-byren-2-nuoBas ManeunHoBast Maueonun —OC-CH=CH-CO-
tpanc-byren-2-nuosas | Oymapoas Dymapoun "
KapOouukinyeckue KHCJI0TbI
BenzonkapbonoBast Benzoiinas Bensoun CgHs—CO-
Mertunbenson- Tomnyuosast (0-, M-, 11-) Tomymn (0-, M-, N-) | CHa—CgH,~CO—
KapOOHOBast
1,2-benzonu- ODranesas ODranonn @
KapOOHOBAst =
1,4-benzonaukapbonosas TepebraneBas Tepedranonn —-0C-CgH,~CO-
Tpatc-3-Derrmporierosast | Kopuanas IlunHaMonn CgHs—CH=CH-CO-

Tabnuna 4. CTapmIMHCTBO OCHOBHBIX (pyHKU U,
0003HaYaeMbIX cyppukcamMu (10 yObIBAIOIIEMY CTAPLUIHHCTBY)

Neri/1j Kracc TIpedurc Cyddukc
1 | Kartuous! OHHO- -onuit (Ho —kap6enuii “CHs)
2 | KapboHoBBIE KHCTIOTBI | KapOOKCH- -0Bast KMCIIOTa (KapOOHOBas
—COOH KHCJIOTA)
3 | Hurpums — C=N LIUaHO- -HUTPHUI (KapOOHUTPHIT)
4 | Ampperunst —CHO bopmu- ayb- (kapOanbaerun)
5 | Kerons >C=0 OKCO- -OH
6 | Compter — OH THAPOKCH- -0l
7 Tuomnsr — SH MEpKaInTo- ~THOJI
8 | Awmunsl aMHHO- -aMHH
9 | [BoiiHas cBsi3b (=) — -eH
10 | Tpoitnas cBs3b (=) — -UH
11 | I'pynmsr Bcerma BH- | —Br, —I, —Cl, —F,
crynmatome B kade- | —NO, —NO,;, —O—R,
CTBE 3aMeCTUTeNeN —S—R, —N;, —S—S—R,
—SO;R,
—O0—S—R,—OO0H.
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OcHoBHast

1. Axmeros, H. C. O6uias u Heopranuueckas Xumusi: YueOnuk st By3os/ H. C. Axmeros.
— M.: Berci. k., 2006. — 743. .

2. bapkosckuit, E. B. Ananutndeckas xumus: Yue6. mocooue/ E. B. BapkoBckuii. — MH.:
Beicmr. mik., 2004. — 351 c.

3. bapkosckuii, E. B. BBenenue B XMMHIO OHOT€HHBIX JJIEMEHTOB M XMMHYECKUl aHAIH3:
VYueb. noc./ E. B. bapkosckuii, C. B. Tkaue u ap. — M.: Beicu. mik., 1997. 126 c.

4. Bonnpipes, A. U. ®usnueckas u koyutongHas xumust. — M.: Beicm. mk., 1983.

5.T onb0paiix, 3. E. COopHUK 3a1a4 B ynpakHeHHI 1o xumun: Yue6. nocodue/ 3. E I'ons-
6paiix.—M.:000 «U3narenscTBo AcTpenb»,2004.—383¢

6.I'pannbepr, M.1. Opranndeckast xumus: Ydeb. I CTy[. By30B OOyYalOIIUXCS Ha ar-
poHomuueckux crennansHocTsax/ U. U. I'pannbepr. — M.: poda, 2004. —672 c.

7.Kmses [I. A. Heoprannueckast xumust: Yuebnuk 1t By3os/ [I. A. Kusses, C. H. Cma-
peiruH. — M.: Beicn. mk., 1990. — 430 c.

8.PykoBoacTBO K u3ydeHuio kypca “OO6mas u Heopranudeckas xumus”: [locoGue st
CTY/IGHTOB HexuMHueckux creuuansHoctedt / M. E. IlumanoBuu [u ap.]; mox pen. W.E.
IlIumanoBuua. — 3-¢ uza. — Munck: PUBIII, 2008. — 112 c.

9. Xumus. Kypc nekumii: yuebHO-MerTomuuekoe nocodue / O. B. [Tomny6nas [u mp.]. —
Topku : BICXA, 2024. — 383 c.

10. Xumus. JlaGoparopHslit npakTiukyMm: y4eb. nocobue/A. P. Lpiranos, O. B. ITomry6-
Has, U. B. Koanesa, T. B. Bynak.—Munck: UBL Munduna, 2015. — 320 c.

11. Vraii 5. A. O6mas u HeopraHudeckas XUMus: Y4eOHHK Juist By3os/ SI. A. Yrai. 4-¢
u3a. — M.: Beicir. mik., 2004. — 440 c.

12. Xumus: yaeOHO-METOOUIECKHI KOMIUIeKe: YdueOHo-MeToandeckoe nocodue / O. B.
Hopny6nas, U.B. Kosanepa u np. — ['opku: BICXA, 2011. — 452 c. ISBN 978-985-467-359-2

13. XmenbHunkuid, P. A. ®usnyeckas v KOJUIOUIHAS XUMHUS: YueOHUK 11 By30B/ P. A.
XwmenpHunkuit. — M.: Beicur. k., 1988.

14. Turoeuy, H. K. Kypc ananutrdeckoit xumun: YueOnuk 1ist By3os/ H. K. [lutoBuy. —
M.: Boicun. mk., 1987. — 403 c.

15. Ipranos, A. P. COopHMK 3amay M ynpakHeHHH 1o Xummu: Yueb. mocobme / A. P.
Lprranos, O. B. [logay6nas. — Musck: UBL Mundusa, 2013. — 236 c.

16. Hlep6una, A.D. Oprannueckas XUMus. 3a1add ¥ yIpaxHeHms: Y4eb. mocobue / A.D.
Ilep6una, JI.I', Matycesuu, U.B. Cenbko. — Munck : Hooe 3nanue, 2007. — 304 c.
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1. bemsicoBa, H.A. Buoxumust u Mosekysipaast Guosorust: Yue6. mocodue/ H.A. bemsicoa.
— Munck: Kawxusiit tom, 2004. — 416 c.

2. BBezenue B 1ab0paTOpHbIN MPAKTHKYM 110 HEOPraHUYECKOW XuMHH: Y4ed. mocobue /
B.B. Ceupunos, I'.A.ITonkosuy 1 1p. — MH : Bem. mk., 2003. — 96 c.

3.JopoxoBa, E. H. Amnamurndeckass xummusi. DU3NKO-XHUMHYECKHE METObI AHAIH3A:
VYueOHUK U1 MOYBEHHO-arpoxuMudeckux crenuainsHocteit / E. H. Jlopoxoga, I'. B. IIpoxopo-
Ba. — M.: Beicir. k., 1991. — 354 c.

4. Xapcknii, M. M.Teoperndeckne OCHOBBI XMMWH: COOpHMK 3ajad: Yueb. mocobme. —
MumHck.: Aepces, 2004. — 397 c.

5. IpakTuky™ mo o01meit 1 GnoopraHUYecKoi XUMUK: Y4eb. ITocobre I CTy/. BBICII. Y.
3aBeq. mof pea. B. A. TlonkoBa. — 3-e u3m. — M.: U3n. nentp «Akamemust», 2008. — 240 c.

6. Crnecapes, B. 1. Xumusi: 0CHOBBI XMIMHH JKHBOTO: YueOHUK 11t By30B / B. 1. Cnecapes.
— CIl6: Xumuzmart, 2001. — 784 c.

7.Crenun, b. 1. Heopraunueckas xumust: YueoHuk st By3os/ b. JI. Crenmn, A.A. 1{BeT-
KOB. — M.: Beicmr. mik., 1994. — 608 c.

Cnpasounuku:

1. Kpatkuit xumudeckuii cnpaBouHuk. — M.: Xumust,1977.

2.Koneman, 5. Harmspnas 6uoxumus: Ilep. ¢ mem/ S1.Komeman, K.I'. Pem. — M.: Mup,
2000. — 469 c.

3. JIugun, P.A. Xummdeckue cBoiicTBa Heoprannueckux semects/ [Tox pen. P.A. JInguna.
—5-e m3n., crep. — M.: KonocC, 2008, — 480 c.

16



Yupexpaenue o6pasosanun
«Benopycckan rocyaapcraeHnan
opAeHos OKTAGPLCKOK Pesontoumnn
wT K °

T

CocraBurenu
Hoanyonas Onbra BaragumMuposHa
Kosanepa Upuna BiragumuposHa

17



