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BBEJAEHUE

OaHOM M3 BaXXHEUIINX 3a7a4 KINHUYECKOW OMOXMMHUA U MEIUIINHBI
SBJISCTCS aHajJnu3 OMOJIOTHMYECKH aKTUBHBIX KOMIIOHEHTOB (hU3HUOJIOTHYe-
CKHUX KMJKOCTEH IS MPaBUJIBHON JUATHOCTHKM 3a00JICBaHUM, KOHTPOJIS
X0Ja UX JICUEHUsI, BIOOpA JIEKAPCTBEHHBIX MPENAapaToB U UX JO3UPOBKH,
peryIupoBaHus OMOXMMHUYECKUX ITPOIECCOB, MPOUCXOJSIIUX B OpraHM3-
Me. [IpuoputeTHOE HaNpaBlIEeHUE PA3BUTHA HAYKU M TEXHOJIOTHH B COBpE-
MEHHBIX YCIIOBHSX — CO3JaHHE HOBBIX (DOPM JIEKapCTBEHHBIX CPEJICTB Ha
OCHOBE OMOJIOTUYECKH aKTUBHBIX BEIIECTB.

[TonydeHue aMUHOKHUCIIOT, coJAepKalmuxcs B ¢dapMaleBTHYECKUX
mpernaparax, IMepCIeKTUBHO M BOCTPEOOBAHO, KOMITJIEKCH aMUHOKHUCIIOT C
BUTAMUHAMHU, YTJIEBOJIaMH U JIUIIUIAMU IIIUPOKO MPUMEHSIOT TIPHU 3a00I1e-
BaHUAX OOJBIIMHCTBA CHCTEM OpraHu3Ma. I(PGheKTUBHOCTh ASHCTBUS Ta-
KHX TIpenapaToB OCHOBAaHA Ha aHAOOJIMYECKOM M aHTHOKCHIAHTOM 3¢ deK-
Te, CTUMYJISIIIMU JHEproodecrnedyeHus W pereHepanuu. Mcmosb3oBaHue
CBOOOJHBIX aMHHOKHCIIOT, B OTJIMYHME OT Oelika, He TpeOyeT dHepreTude-
CKHX 3aTparT OT OpraHvM3Ma Ha PaCIICINICHWE MPU BCACHIBAHUHU. Y POBCHB
CBOOOJIHBIX aMHUHOKHCJIOT B KPOBU BO3pacTacT OBICTpEE, YeM IPU UCIIOIb-
30BaHMU OeJika WK AeKcTpaHoB. Co3/1aHNuE HOBBIX, COBEPIIICHCTBOBAHUE U
Pa3BUTHE U3BECTHBIX CIIOCOOOB KOHIICHTPUPOBAHUS U pa3/ieICHUS aMUHO-
KHUCJIOT TO3BOJISIET PACIIMPUTh BO3MOXHOCTH AHAJTUTHUYECKUX METOJIOB B
00J1aCTH TEXHOJIOTUM JIEKAPCTBEHHBIX CPEJICTB.

YacTo B KauecTBe OMOXMMHYECKUX MapKEPOB BHICTYIIAIOT aMHUHOKHUC-
JIOTHI, IIENTUABI, OCIKU. 0.-AMHHOKHUCIOTHI OTHOCATCSI K Ba)KHEHIIINM OHO-
JIOTUYECKU aKTUBHBIM BEIIECTBAM, KOTOPBIE B KUBBIX OpPraHU3Max SBJIS-
IOTCSI CTPYKTYPHBIMHM 3JIEMEHTaMH OEJKOB U JHIAOTCHHBIX COCIMHEHMM.
N3BecTHO, UTO OOJIBIIMHCTBO O-aMUHOKHUCJIOT XapaKTEPU3YIOTCS IIUPO-
KM CIIEKTPOM OMOJIOTMYECKOM aKTUBHOCTU. B mpupoje HaileHO OKOJIO
300 amuaOKHMCHOT, 20 M3 HUX SABISIOTCS HanboJiee BAXKHBIMH, TaK KaK HX
MOHO HaWTH BO BCeX OeiaKkaxX. AMHUHOKHCIOTBI, KOTOPhIE OPTaHU3M 3]10-
POBOI'0 YEJIOBEKAa HE MOXKET CAMOCTOSITEJIbHO CUHTE3UPOBATh, SIBIISIFOTCS
HE3aMEHUMBIMU: BaJIUH, JICHIIMH, U30JICHIIUH, (heHUIAJaHUH, JU3UH, Me-
THOHUH, TPEOHUH U TpuntodaH. HezaMeHMMbIe aMUHOKUCIOTHI JTOJKHBI
MOCTOSIHHO TOCTYINaTh C MUIEH BO M30€KaHWE HapyIICHUS OOMEHa Be-
IIIECTB, IIPH 3TOM ITOTPEOHOCTh B ATUX aMUHOKHCJIOTaX CUIIBHO MEHSETCS C
BO3pacToM 4enoBeka. Hampumep, peHunamaHuH U TUPO3UH — HMCXOIHBIC
BEIIIECTBA IPU CHUHTE3€ aHTUTEJ, TOPMOHOB, (DEPMEHTOB, APYTUX OUOJIO-
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FMYECKHA aKTHBHBIX coeuHeHul. Tpuntodan HopManuzyeT aucOajgaHC B
CUCTEME LEHTPAIbHBIX MOHOAMUHOB U HEMPOAKTUBHBIX aMUHOKHUCIIOT T'O-
JIOBHOT'O MO3ra (TaypuH, 5-okcu-L-tpunrtodan, nopaMuH, CEpOTOHUH) Ha
doHe cyOXpoHMUYECKON MHTOKCHKaluKu ¢enodbapouranoMm. N3mepenue co-
JEPKAHUS 3TUX KOMIIOHEHTOB IIIMPOKO MPUMEHSIETCA B ITHArHOCTUKE HEB-
POJIOTUYECKUX U OHKOJIOTHYECKUX 3a00JI€BaHUM.

PaznuyHble MAaTOJOrMYECKUE COCTOSHUSL COMPOBOXKIAKOTCS HAKOILIE-
HUEM B KPOBHU T€TEPOTCHHBIX TPYMNI COCIWHEHHN B OCHOBHOM OEIKOBOMA
npupoabl. CHEKTp 3TUX BEILIECTB SIBJSECTCS OJHUM W3 BaXKHEUIIIHUX MOKa3a-
TEJIE BHYTPEHHEU CpEbl YEIIOBEKA. 3HAHUE BIIMSHUS PA3JIUYHBIX JIEKap-
CTBEHHBIX BEIECTB M KCEHOOMOTHMKOB Ha (DU3MOIOTUYECKH aKTUBHBIC
KOMIIOHEHTHI TO3BOJISIET BBIIBUTH MEXaHU3MbI 00pa3oBaHUs OHOJIOTHYE-
CKM aKTHBHBIX MENTHJIOB U MEXaHU3M MX I'€HEPAIUU [IPU MATOJOTUH.

DTO ompeAensieT BCE BO3PACTAIOIIMN MHTEpPEC K METOJaM OIpejielie-
HUS PA3IMYHBIX OMOJOTUYECKUX coequHEHUN. OUeHb BaKHBIM MOMEHTOM
C TOYKHU 3PCHHS aHATMTUYECKOW XMMHUU MPHU BHIOOPE METOAMKU OIpese-
JIEHUSI TOTO WA MHOT'O KOMITIOHEHTA SIBJISIETCS SKCIPECCHOCTD, MpeJes 00-
Hapy>XEHHUs, MUHUMaJIbHOE KOJWYECTBO BBOJAMMOM MPOOBI, a TAKKE CTOU-
MOCTbh p€areHTOB U pacTBoputenei. [Ipu pabore co ClI0KHBIMU OMOJIOTH-
YeCKMMHU 00pa3iiaMu HE0OXO0IUMO MOJIb30BATHCS MHOTOMEPHBIM aHAIIU30M
(oOBeIUHEHUEM PE3YJIbTATOB, MOJYUYEHHBIX Pa3HBIMU Ka4€CTBEHHBIMU U
KOJIMYECTBEHHBIMU METOJAMH ).



|. TEOPETUYECKAS YACTD
1.1. KIACCU®PUKALINA AMUHOKUCJIOT

AMWHOKHUCIIOTBI — KJIACC OPTraHUYECKHX COEHUHEHUN, COAECPKALINAX
onHoBpeMeHHO KapOokcuibHble (-COOH) u amunorpymnmsl (-NHj). Bcee
AMHUHOKHUCIIOTHI B 3aBUCHUMOCTH OT CTPYKTYpPbI Pa3J€i€Hbl HA HECKOJBKO
rpyti. CyniecTBYIOT pa3iudHbie CrIOCOObI KiacCu(UKaAU aMUHOKHUCIIOT,
OCHOBaHHbIC Ha Mpupojie U cTpykrype R-rpynn. Haubosnee parmoHasnb-
HBIM CTIOCO0 YUYUTHIBAET Pa3auyus B MOJSIPHOCTU R-Tpymi, KOTOpbIE MOJI-
pa3AeISIIOTCS HAa YEThIPE OCHOBHBIX KJIacca:

a) ruipooOHbIC UM HETIOJISIPHBIE;

0) MoJApHbBIE, HO HE3APSKCHHBIE;

B) OTPULIATENIBHO 3apPSyKCHHBIE;

T') MOJIOKUTEJIBHO 3aPsKCHHBIE.

B npenenax no00ro U3 Ha3BaHHBIX KJIACCOB R-TpyIIbl 3HAYUTEIBHO
OTJIMYAIOTCS O (hopMeE, pa3Mepam U MOJISIPHOCTH.

Tabmuua 1. Knaccudukanysi aMMHOKUCIOT

AMMWHOKHCIIOTA ‘ dopmyna
MOHOAMHHOMOHOKAPOOHOBBIC KUCIOTHI

1. I'manuH, aMUHO- H-CH-COOH
YKCYCHasl KHCJIOTa, |
Gly NH,
2. Ana"uH,o.- CH; - CH - COOH
aMHHO- |
MPONMMUOHOBAs KU- NH,
ciora, Ala
3. Bamun, o- amu- CH;-CH-CH-COOH
HO- | |
M30BaJeprUaHOBas CH; NH,
kuciora, Val
4. Jlevinun, o- CH;-CH-CH, - CH-COOH
AMHHO- | |
U30KaIPOHOBAs KH- CH; NH,
ciora, Leu
5.M3oneinuH, o- CH;-CH,-CH -CH - COOH
aMHu- | |
HOM30KAIpPOHOBAsI CHs; NH;
Kuciora, lle




6. CepuH, o.-aMHHO-
B-ruApOKCUTIPONTHO-
HOBast KHCJIOTa, Ser

CH, - CH-COOH

|
OH NH,

7. TpeonuH, o-
aMHuHO-[3-
THJIPOKCHMACIISTHAS
KucaoTa, Thr

CH3; - CH-CH - COOH

|
OH NH,

I[HaMPIHOMOHOKap6HOBLI€ KHCJIOTBI

8. JIn3uH, o,€,-1H1-
aMHHOKANPOHOBAs
KHUCJIOTa, Lys

NH,-CH,-CH,—CH,-CH ,-CH-COOH

|
NH,

9. N'mapoxkcunusux
(Momudukanus au-

NH,~CH,~CH-CH,-CH ,-CH-COOH
| |

3uHa), Hyl OH NH,

10. Aprunus, o- NH,-C-NH-CH,-CH,-CH ,-CH-COOH
aMUHO-G- | |
r'yaHHIHBaJICPHAHO- N NH;

Bas Kucyora, Arg

MoHoaMUHOIMKApOOHOBBIE KUCIOTHI U UX aMUIbI

11. AcnaparnHoBas
KHCJIOTA, O.-aMHHO-
SHTapHas KUCJIOTA,

Asp

HOOC - CH, - CH - COOH

|
NH,

12.Acnaparun, Asn

NH; - CO-CH,-CH-COOH

|
NH,

13. I'myramunoBas
KHCJIOTA, O~
aMUHOTITyTapoBast
kuciaota, Glu

HOOC - CH, - CH,-CH - COOH

|
NH,

14. I'nyramun, Glu

NH,-CO-CH,-CH,-CH-COQOH

|
NH,

Cepycoaep:xailirie aMUHOKHCIIOTHI

15. Hucrewun, o.-
aMuHO-[3-
THOTIPOITMOHOBAS
kucnora, Cys

HS - CH, - CH - COOH

|
NH,




16. Huctun (Mmoau-
buKanuys MucTeu-
Ha),

Cys

|

Cys

NH,
|

S~ CH, - CH - COOH

|

S CH, — CH - COOH

|
NH,

17. MeTuoHuH, O.-
aMH-HO-Y-
THOMETHIIMACIISTHAS
kucinora, Met

CH; - S—-CH,-CH,-CH-COOH

|
NH,

18. denunananuH,
oL-aMUHO-[3-
dbenunmpo-
MUOHOBAs KUCJIOTA,
Phe

@ CH, - CH - COOH
|

NH;

19. Tupo3sun, a-
aMuHO-[3-
OKCHU()EHUIITPOIIU -
OHOBAsI KUCJIOTA,

Tyr

HO —@ ~ CH,~CH-COOH
|

NH,

20. Tpunrodan, o-
aMUHO-[3-UHI0T1I-
MIPOITMOHOBAS KH-
ciota, Try, Trp

CH, - CH-COOH

NH |
NH,

21. I'mctuaus, o- /COOH
aMMHO-B-MMKIa- —— | CH,— CH~__ NH
30JIUJIITPONMOHO- Nx. ~NH 2
Baskuciora, His

MMHUHOKHUCIIOTHI
22. IIponuH, Pro

- coon

NH

Ayurnuueckue. MoHOAMUHOMOHOKAPOOHOBbIE AMUHOKUCIOMbL UMEIOT
B CBOEM COCTABE OJIHY AMUHHYIO U OJJHY KapOOKCUJIBHYIO TPYIIIbI, B BO/JI-
HOM PacTBOpPE OHU HEUTpalibHbl. HEKOTOpBIE U3 HUX UMEIOT OOIIUE CTPYK-
TypHbIE 0COOCHHOCTH, YTO MO3BOJISIET pacCMaTPUBATh UX BMECTE:
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I nuyun u ananun. TnunuH (TIMKOKO WM aMUHOYKCYCHAsI KMCJIOTa) —
ONTUYECKH HEAKTHBHAS aMUHOKHUCIIOTA, HE MMEIOIIasi PHaTuoMepoB. ['nu-
IIUH Y4aCTBYET B 00pa30BaHUU HYKJIEMHOBBIX U KEITUHBIX KUCIIOT, TeMa, He-
00x0/IMM /1711 00€3BPEKUBAHMSI B MIEUEHU TOKCHUYHBIX MPOTYKTOB. AJIAaHUH
UCTIOJIb3YETCSl OPraHU3MOM B Pa3IMYHBIX Mpolieccax 0OMEeHa yIieBOAOB U
sHepru. Ero uzomep [-alaHuH SBISETCS COCTABHOW YacThiO BUTaMHUHA
NAHTOTEHOBON KHUCIOThL, KOdH3MMa A (KOA), 3KCTpakTHMBHBIX BEIIECTB
MBIIIIII.

Cepun u mpeonuH OTHOCSITCS K TPYIIE THIPOOKCUKUCIOT, TaK Kak
UMEIOT TUAPOKCUWIbHYIO Tpynmy. CepuH BXOJIUT B COCTAB Pa3IMUYHbBIX
(dbepMeHTOB, OCHOBHOTO O€Jika MOJIOKa — Ka3erHa, a TaK)Ke B COCTaB MHO-
TUX JIMIONPOTEUHOB. TPEOHHWH y4acTBYEeT B OMOCHHTE3¢ Oeika, SIBISSICh
HE3aMEHUMOMN aMHUHOKHUCIIOTOM.

[ucmeun u MemuoHuH WMEIOT B COCTaBE aTOM CEpbl. 3HAUEHUE IUC-
TEUHA OMpPEIEsAeTCs HAIMYUEM B COCTaBE ITOM aMHHOKMCIOTHI CYJIb(Q-
ruapuwibHON (— SH) rpymnmbl, koTopas mpuAacT €l CmoCOOHOCTh JIETKO
OKUCIISITBCA W 3alUIIATh OPTaHU3M OT BEUIECTB C BBHICOKOW OKHCIIMTENb-
HOM CIMOCOOHOCTHIO (MPU JTyUYEBOM MOPAXKEHUH, OTpaBieHUU Gochopom).
MeTHoHUH XapaKTEepU3yeTcs HalW4YueM JIETKO TMOJBWKHONW METHUIILHOMN
TPYIIIbI, UCTIOJIB3YIOMIEHCS JJIsl CHHTE3a BaXKHBIX COCAMHEHUN B OPTaHM3-
Me (XoJInHa, KpeaTuHa, THMHUHA, afpeHaInHa U JIp.)

Banun, neiiyun u uszonetiyun TPEACTABISIOT COOON pa3BETBICHHBIC
AMHUHOKHUCIIOTHI, KOTOPbIE AKTUBHO YYacTBYIOT B OOMEHE BELIECTB U HE
CUHTE3UPYIOTCSI B OpraHu3Me.

Monoamunoouxapbonosvle AMUHOKUCIOMbL UMEIOT OJIHY AMUHHYIO U
IB€ KapOOKCUJIbHBIE TPYIIbLI U B BOJHOM PAaCTBOPE JAIOT KUCIIYIO peak-
0. K HUM OTHOCSITCA acrapardHoBasi U TJIyTaMUHOBAsl KUCJIOTHI, acmia-
paruH u riaytaMuH. OHH BXOJST B COCTaB TOPMO3HBIX MEIHATOPOB HEPB-
HOU CHCTEMBI.

Jluamunomonokapbonosvle AMUHOKUCIOMbL B BOTHOM PAaCTBOPE MMeE-
I0T IIEJOYHYI0 PEaKIMIO 32 CUET HAJW4us JABYX aMUHHBIX rpyni. OTHO-
CAIIUMCS K HUM JIU3UH HEOOXOJUM JJIsl CHHTE3a TUCTOHOB, a TaKXe psiaa
dbepMeHTOB. APrUHUH Y4acTBYET B CHHTE3€ MOUYEBUHBI, KpeaTHHA.

[uxnuueckue. JlaHHBIE AMUHOKHUCIIOTHI UMEIOT B CBOEM COCTaBE apoO-
MaTUYECKOE WJIM TETEPOIUKIMYECKOE AP0 U, KaK MPaBUIO, HE CUHTE3M-
pyeTCs B OpraHM3Me YeJIOBeKa M JIOJKHBI MOCTYMaTh ¢ nuiieil. OHu ak-
THBHO YYacCTBYIOT B pa3HOOOpa3HbIX OOMEHHBIX Ipoleccax. Tak, peHumna-
JAHUH CIIY)KUT OCHOBHBIM HCTOYHHMKOM CHHTE3a TUPO3WMHA — IMPEAIIECT-
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BEHHMKA psAJla OMOJOTMYECKH BAXKHBIX BEIIECTB: TOPMOHOB (THUPOKCHHA,
aJpeHaAINHA), HEKOTOPBIX MUTMEHTOB. Tpunrodan MmoMUMO ydacTus B
cuHTe3e OeJika, CIyKUT KOMIIOHEHTOM BuTamMuHa PP, ceporoHuna, Tpur-
TaMUHA, psia TUrMEHTOB. [ MCTUIMH HEOOXOAUM JIsl CUHTE3a OEIKOB, SIB-
JsleTCA MPEIUIECTBEHHUKOM TMCTaMHHA, BIMSIONIETO HAa KPOBSHOE JIaBlie-
HUE U CEKPEIHIO KETyI0YHOTO coka. o-DeHMIaTaHuH OTHOCUTCS K aMHU-
HOKHCJIOTaM ¢ HenoJiipHo R- rpynmoi. Jljisi coenuHeHunid 3Toro Kiacca
AMUHOKHCJIOT XapakTepHa HU3Kasg pacTBOPMMOCTb B BOj€. O-THpPO3UH B
BOJHBIX PacTBOpPax MOYKET HAXOJWTHCS B BHJIE KaTHOHA, OMIIOJIPHOTO HO-
Ha, OJHO- M JIBYX3apsAIHOTO0 aHUOHOB. o-Tpuntodan B mpoieccax mpoTo-
JIM3a MOXKET BBICTYINATh KaK OJHO3aPSIHBIN KaTHOH, IIBUTTEPHUOH, OJTHO- U
TBYX3apsTHBIN aHUOH.

Bce ammuokucnorsl, kpome rammmaa (NH; CH,COO™) nmeror xu-
panbubiii atom C” W MOIyT CyHIeCTBOBaTh B BHIE JBYX DHAHTHOMEPOB
(onTHYecKuX M30MepoB). B cocTaB Bcex M3YUEHHBIX B HACTOSIIECE BpeMsI
OEJIKOB BXOJSAT TOJIBKO aMUHOKHUCIIOTHI L-psifia, y KOTOpPBIX, €CJIM paccMmar-
pUBAaTh XMPANBHBIA aTOM CO CTOPOHBI aroMa Bopopoaa, Tpymmsl NH;',
COO wu pagukan R pacroaoxkeHbl 0 YaCOBOM CTPEIIKE.

D-uzomep

HeoOxoauMoCTh TIpU MOCTPOCHUH OUOJOTHYECKH 3HAYUMOW TIOJIH-
MEPHOM MOJIEKYJIBI CO3/1aBaTh €€ U3 CTPOT0 ONPEACIECHHOTO JHAaHTHOMEpPA
OYEBHUJIHA — U3 PALIEMUYECKON CMECH JIByX IHAHTHOMEPOB MOJTYyYHIIACh ObI
CJIOHasi CcMechb aucrepeouzomepoB. Creayer OTMETUTh, 4YTO D-
AMHUHOKHUCJIOTBI JJOCTATOYHO HIMPOKO PACIpPOCTPAHEHBI B KMUBOW MPUPOIE
u, 0oJjiee TOro, BXOJAST B COCTaB OMOJIOTUYECKH 3HAYUMBIX OJIMTOINENTH-
TIOB.

N3 nBaanaTé OCHOBHBIX OL-aMUHOKHCIIOT CTPOSITCS O€IKH, OJHAKO OC-
TaJbHBIE, JOCTATOYHO Pa3HOOOpa3HbIE AaMUHOKHUCIIOTHI 00Pa3yoTCs U3 3TUX
20 aMUHOKHCIIOTHBIX OCTaTKOB YK€ B COCTaBe OEJIKOBOM MoJieKybl. Cpenu
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TaKUX TNPEBPAILCHUN CIEeNyeT B MEPBYIO OYEpEe/lb OTMETUTH O0Opa3oBaHUE
OUCYTbDUOHBIX MOCMUKO8 TIPU OKUCJICHUH JIBYX OCTAaTKOB IIMCTEMHA B CO-
CTaBe y>Ke cpOpMUPOBAHHBIX MENTUAHBIX 1enieil. B pe3ynbTaTe 0Opazyercs
U3 JIByX OCTaTKOB ITMCTEHMHA OCTAaTOK JIUAMHHOJIUKAPOOHOBOW KHCIOTHI
yucmuna. IIpyu 5TOM BO3HUKAET CIIMBKA JTMOO0 BHYTPU OJTHOM TMOJIMIICTITHI-
HOM 1€y, JIM00 MEXTy ABYMS Pa3IMYHbIMU IETISIMU.

BaxubsiM npumepoM MoAM(UKAIMA aMUHOKUCIOTHBIX OCTAaTKOB SB-
JISI€TCSl TPEBPAILIEHUE OCTATKOB MIPOJIMHA B OCTATKU 2UOPOKCUNDOIUHA.

DTO npeBpalleHue NPOUCXOIUT, TPUUEM B 3HAYUTEIIBHOM MaciiTade,
npu 00pa30BaHUM BAXXHOTO OEJIKOBOTO KOMIIOHEHTa COCIMHUTEIHHOM
TKaHU — KOJIA2EHA.

Eme ogqHuM BecbMa BaKHBIM BUJOM MOJU(PUKAIIMNA OCIKOB SBIISETCS
dbochopurpoBanre TUAPOKCOTPYII OCTATKOB CEpUHA, TPEOHUHA U TUPO-
3UHA, HaIlpUMED:

—~NH-CH-CO —— —NH-CH-CO -

| |
CH,OH CH,OPOz*~

AMMWHOKHCJIOTBl B BOJHOM PAacTBOPE HAXOIATCS B MOHU3UPOBAHHOM
COCTOSTHUM 3a CYET JUCCOLMAIMA aMUHO- M KapOOKCHUJIBHBIX I'PYMI, BXO-
JSIIAX B COCTaB paguKaioB. [[pyrumu cioBaMu, OHU SIBIISIIOTCS ampoTep-
HBIMU CO€IMHEHUSIMUA U MOTYT CYIIECTBOBATH JIMOO KaK KUCIOTHI (JJOHOPHI
IPOTOHOB), JMOO Kak OCHOBaHUs (aKuenTopbl JOHOPOB). Dusnko-
XUMHUUYECKHE CBOMCTBA AMUHOKHUCIIOT 00YCIIOBJIEHBI OJTHOBPEMEHHBIM TPH-
CYTCTBHEM B MOJIEKYJIE OCHOBHOW aMHHOTPYIIIBI U KUCIOTHOW KapOOKCHITh-
HOM Tpymmbl. B BOIHOM pacTBope KapOOKCHIIbHAS TpyIa OTIIETUISIET HO-
HbI BOJIOPO/Ia, 1 aMUHOKHKCIIOTa HAUMHAET (PYHKIIMOHUPOBATH KaK KUCIIO-
ta. B ToMm ke pactBope rpynna NH, sBisiercst akiienTopomM mpoTOHA, YTO
OTIpPeCISIET OCHOBHBIE CBOMCTBA aMHUHOKHUCIOTHI. AMHUHOKHCIOTHI MOTYT
pearupoBaTh Kak C OCHOBAHMWSIMHM, TaK U C KHUCJIOTaMU C OOpa3oBaHUEM
PA3JIMYHBIX COJICH.

AMWHOKHCIIOTHI C HE3apsHKEHHBIMU TMOJSPHBIMA R- rpymnmamu oOpa-
3YIOT BOJIOPOJHBIE CBSI3U C MOJIEKYJIaMU BOJbI, HO PACTBOPUMOCTh UX pa3-
JIMYHA U 3aBUCUT OT CTPYKTYpPHI paJIKaa.

OnHolM U3 OCHOBHBIX BEJIMYHWH, XapaKTEPHU3YIOIMIUX JICKTPOXUMUYE-
CKYI0 aKTHUBHOCTb O-aMUHOKHCJIOT, SIBJSIETCS M303JEKTPUYECKAs TOYKa
(pl) — 3Hauenune pH, mpu KOTOPOM CoJIep>)KaHKE IBUTTEP-UOHOB B PACTBO-
pe MakcumanbHO. [Ipu 3TOM IIBUTTEP-UOHBI AMUHOKHUCIOTHI HE CIIOCOOHBI
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NepeMENIaThCs B AJIEKTPUUECKOM MOJIE, UX CYMMAapHBIN 3apsi CTPEMUTCS K
HYJIIO.

N30351eKTprUUECKYI0 TOUKY PACCUMTHIBAIOT KaK cpe/iHee apupmMeTuye-
CKO€ JBYX MOCJIeIOBATEIbHBIX 3HaueHWi pK o0enx cTamuii MOHHU3AIUH
AMHUHOKHUCIIOTBI. PacTBOPpUMOCTh 0OL-aMHHOKHUCIIOT B BOJI€ 3aBHUCUT OT
CTPOEHHUS YIIIEBOJIOPOHOTO PAJIMKAJIA, OHA MUHUMAJbHA B U303JICKTPUYE-
CKOM TOYKE M YBEJIMYMBACTCA MpU JA00ABICHUM MENTUIOB U OETKOB. ITO
OOBSCHSICTCS BJIMSHUEM OUIOJSPHBIX MOHOB Ha JAMDJICKTPUYECKYIO MPO-
HUILIAEMOCTh pacTBopa. [Ipu pacTBopeHnr aMMHOKUCIOTHI B BoAe pH pac-
TBOpa NPHUOJIMKAETCS K €€ M303JIEKTpuuecKkor Touke. CymmapHas sieK-
TPONPOBOAHOCTH TAaKOTO PACTBOpPA OMPEAEISIETCS HATUYUEM UYETBHIPEX KO-
so: H' OH™, annona (A”) u xatuona (K") amuroxucnotsl. Bee nccneso-
BAaHUS NPOBOAMIINCH IpU pH, COOTBETCTBYIOIIEM M303JIEKTPUUECKON TOY-
K€ ONPEAECICHHON aMUHOKHUCIIOTHI.

[Tpy u3ydyeHUU TEPMOIMHAMUUECKUX XapPaKTEPUCTHUK BOJHBIX PACTBO-
POB aMHUHOKHUCIIOT YCTAHOBJIEHO, YTO X KUCIOTHO-OCHOBHBIE CBOMCTBA OII-
PENETSAOTCA CTPOEHUEM YTIIEBOAOPOIHOIO paaukana. Kpome Toro, cBOMCT-
Ba aMHHOKHUCJIOT BCIIEJCTBUE UX JUIOIAPHOCTH 3aBUCAT OT pH cpenbl. Co-
IJIacCHO Teopuu bpeHcTeaa, MOHOAMUHOMOHOKApOOHOBAs OL-aMUHOKHCIIOTA
B IMOJHOCTBIO MPOTOHUPOBAHHON (hOpME SBISIETCS JBYXOCHOBHOM KHCIIO-
TOM.

1.2. METOJbI PASJAEJIEHUA U OITPEAEJEHUSA
AMUHOKUCJIOT

K Hacrosiiemy BpemeHru HauboJee MUPOKOE PacpOCTPaHEHHE MOTY-
yuja KOMIUIEKCHAsI cXeMa UCCIIeIOBaHUsI COCTaBa aMHUHOKHUCIIOTHBIX CMe-
cell, OCHOBaHHAsl Ha WX MPEABAPUTEIHLHOM PA3JEICHUU C MOCIEAYIOIIUM
ONpPEACTICHUEM PA3TUYHBIMU (HU3UKO-XUMUUYECKUMHU METOJAaMH, U3 KOTO-
PBIX MOKHO BBIICIUTH CIETYIOIIHE:

Xpomamoepaghus na bymace.

OOpa3ipl HaHOCAT Ha Oymary. 3aTeM MOJIOCKY IOJIBEIIMBaIOT B 3a-
KPBITOM COCYJZI€, HA THO KOTOpPOrO HajJuWTa CMECh pacTtBopureneu. s
pa3/iesieHus: aMUHOKHUCIIOT MCIIOJB3YIOT MOJSPHBIE PACTBOPUTENIA B BUJE
OWHAPHBIX, TPOMHBIX U 00JIEE CIOKHBIX CMECEH BOJIbI, CTUPTOB, KUCIIOT U
OCHOBaHM. bojiee mosspHbIe KOMIIOHEHTHI PACTBOPUTENS aCCOLMUPYIOTCS
C LEJUTI0JIO30M U 00pa3yroT cTalMoHapHyio ¢da3y, a MEHee MOJISIPHBIE CO-
CTaBIISIIOT TOABIDKHYIO (ha3zy. DTO HOpMaJIbHAsI pacrpeaeauTebHas Xpo-
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matorpadus. B pacnipenenurenbHoM xpomaTorpaduu ¢ odpamieHHON (a-
300 MoJsipHas U HenouisipHas (pa3bl MEHAIOTCA MECTaMU, JIJISl TAKUX TOJISP-
HBIX COCMHEHUM, KaK aMUHOKHUCJIOTBHI, OHAa HENpUrojHa. PacTBopuTeilb
nepemenaeTcs no Oymare BBepx Wi BHU3. Jlanee mosocky Oymaru oOpa-
0aThIBAIOT HUHTUJIPUHOM B alleTOHE C MOCIEAYIONIUM MPOTPEBaHUEM B Te-
YeHHUEe HECKOJIbKUX MUHYT 1pu 90-110°C. AMHUHOKHUCIOTHI ¢ 00BEMHBIMU
HEMOJISIPHBIMU OOKOBBIMU IIETISIMUA TIEPEMENIAIOTCST OBICTpEe, YeM aMUHO-
KHUCIIOTHI C 00J1e€ KOPOTKUMU HETMOISPHBIMU OOKOBBIMU LETISIMHU UJIH C T10-
JISIPHBIMUA OOKOBBIMU LIETISIMH.

B psiay HENmomApHBIX aMUHOKUCIOT (TJIMLWH, allaHWH, BAJIMH, JEHIIHH )
OpU YBEJIUYEHUW JJIMHBI HEMOJSPHOW OOKOBOW 1€, COIMPOBOXKIA0-
IEMCSl YCWJICHHEM €€ HEMOJIAPHOIO XapakTepa, YBEJIMYMBACTCS M MO/JI-
BIDKHOCTh aMUHOKUCIOTHL. [Ipu nBymepHoil xpomartorpadguu Ha Oymare
o0pasel HAaHOCAT Ha OJWH U3 YIJIOB KBAIPATHOIrO JIKCTAa OyMaru U MpoBO-
IST pas3/ielieHHe B OJHOW CHUCTEME PACTBOPUTENICH. 3aT€M JIUCT BhIHUMA-
10T, BBICYIIMBAIOT, MOBOpaunBaroT ero Ha 90° m xpomarorpadupyioT B
IPYTrOM PacTBOPUTEIIE.

Toukocnounas xpomamozpagusi

NmeroTcs Ba BapuaHTa TOHKOCIOWHON Xpomartorpaduu: pacrpese-
mutenbHas (PTCX) u agcopoimonnas (ATCX). PTCX cxonna ¢ pacrpe-
nenuTenbHOU XpoMarorpadueit Ha Oymare. [lpu ee mpoBeIeHUH MOXHO
UCIIOJIB30BATh TAKUE K€ CUCTEMbl PACTBOPUTENICH U TaKHUE K€ MPOSIBIISIO-
IIME PeareHThl, KaK U Mpu xpomarorpapuu Ha Oymare.

Aemomamuueckas UOHOOOMEHHAS Xpomamozpadus

[Ipumensiercst 111 aHaIM3a aMUHOKUCIIOTHOTO COCTaBa MOJUIENTHAA
nocie ero ruaponusa. [loaHoe pasneneHue aMMHOKHUCIIOT, UX UACHTU(PU-
KalMsi U KOJIMYECTBEHHAsl OlLIEHKAa 3aHMMAaloT MeHee 3 yacoB. B merope
Mypa u llITeitHa MCIOAB3YIOT KOPOTKYIO U JJIUHHYIO KOJIOHKH, 3aI0JIHEH-
HBIE CMOJIOH U3 cymb(oHMpOBaHHOTO mHoiucTupona B Na'-dpopme. Korna
KUCJIOTHBIM TUAposn3aT pu pH 2 HaHOCAT Ha KOJOHKY, aMUHOKHCIIOTHI
CBSI3BIBAIOTCS B PE3yJIbTaTe KaTHOHHOTO obMeHa ¢ Na'. Jlamee KONOHKY
AIIOUPYIOT PACTBOPOM LIMTpATa HATPUS MPHU 3apaHee 3anporpaMMUPOBaH-
HbIX 3HaueHusx pH u temneparypsl. KOpOTKy10 KOJIOHKY 3JIFOUPYIOT OJI-
HUM Oydepom, JUIMHHYIO - ABYMsI. DJf0aT 00padaThIBAIOT HUHTUAPUHOM,
U3MEpPSE UHTEHCUBHOCTH OKPACKH C TTIOMOIIBI0 IPOTOYHOT'O KOJIOPUMETPA.

Jlueanooobmennas xpomamoepaghus

B 1966r. Curenp u [lekeHC BIIEpBbIE TPOAEMOHCTPUPOBAIN UCKITIO-
YUTEJIbHBIE BOBMOXKHOCTU JINTAHJJOOOMEHHBIX CHCTEM B COPOLIMH aMUHO-
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KUCIOT. J[JI1 CEeNeKTUBHOIO CBSI3bIBAaHUS CBOOOJHBIX AMUHOKHUCIIOT U3
MOPCKOM BOJIbI 3TU MCCJIEIOBATENIN UCTIOIB30BAIM HOHOOOMEHHHUK XEJIEKC-
100 Ha oCHOBE MOJUCTUPOJIA, COJCPKAIIUN OCTATKU MMHUHOIUALICTATHBIX
rpyti B popme komriekcoB ¢ Meablo (I). CopOupoBaHHbIE HA HOHAX MEIU
AMUHOKMUCJIOTBI 3aTE€M BBITECHSUIM PAaCTBOPOM aMMHAKA W ITOJABEPTAIHN
CTaHJApPTHOMY aMMHOKHCJIOTHOMY aHanuzy. K cepenmne 1960-x romos
OTHOCATCS W TEPBBIE MONBITKM PEUINTh APYTYH MPAKTUYECKHU BAXKHYIO
npoOJIeMy - OTIETUTh AMUHOKHCIOTHI OT MENTHAO0B MMYyTEM UCIOJIb30BAHUS
peaKkIu KoMIUIeKcooOpazoBanus. HanbOomnpimuii BKiIaj B peIIeHUE dTOU U
ApYTUX 3ajiad, a TakKe B Pa3BUTHUU JIUTAHJOOOMEHHOW Xpomarorpaduu
AMUHOKHCJIOT B 11€JIOM BHECJIM POCCUICKHE YUEHBbIE BO TJIaBe C Mmpodecco-
pom B.A JlaBankoBbIM. M1 BriepBbie ObLIN MPEIOKEHBI METOIBI pa3/ie-
JICHUSI ONTUYECKUX U30MEPOB AMUHOKHUCIIOT; CMECEW aMUHOKHUCIIOT U MET-
TUJ0B Ha MOAUGUIIMPOBAHHBIX CUJIMKATENIIX M CBEPXCIIUTHIX COpOEHTax
«Ctupocop6». CoTpynHukamu HaydHOU ImKoiael B.A. [laBankoBa ycTa-
HOBJICHBI MEXaHU3MBbl B3aMMOJCUCTBHUS PA3ACIAEMbIX KOMIIOHEHTOB C
COpOCHTaMH M BBISBIICHO BIMSHUE Pa3IWYHBIX (PAKTOPOB Ha d(PPEKTHB-
HOCTb Pa3/CIICHU .

Bvicokosonbmubwlti an1ekmpoghopes Ha UHepmHbLIX HOCUMEISAX

B Onoxumuu mupokoe MPUMEHEHUE HAIUIO Pa3/IeIeHue aMHUHOKHC-
JIOT TOJI IEMCTBUEM HAJIOXKEHHOTO MOCTOSHHOIO Toka. [lpu paznenenuun
AMUHOKHCJIOT B Ka4YE€CTBE MHEPTHBIX HOCUTEIIEW Yallle BCErO0 MPUMEHSIOT
MOJIOCKM OyMaru Wju TOHKHE CJIOU ILIEJUIIOJIO3HOIO mnoponika. Paznenenue
npoBoAAaT B TeueHue 0,5-2 4 npu Hanpspkennu 2000-5000 B B 3aBHCHMO-
CTH OT CYMMAapHBIX 3aps0B aM(pOIUTOB U UX MOJIEKYISIpHBIX Macc. Cpeau
MOJIEKYJI, HECYILIUX OJMHAKOBBIN 3apsil, 00Jiee JETKHEe MUTPUPYIOT OBICT-
pee. B anekTpruueckoM 1mosie MOJIEKYJbl, Hecylue npu aanHoMm pH otpu-
LATEJbHBIN 3apsil, MUTPUPYIOT K aHOIY, T€, KOTOPBIE HECYT ITOJOKUTEIIb-
HBIN 3apsf, - K kKaToAy. Jlanee BBICYIIEHHYIO 3JIeKTpodoperpaMmMy MposiB-
Jst0T HUHrHApUHOM. Bbei6op pH ompenensercs 3nHaueHusimu pK nucco-
OUUPYIOIIUX TPYMI, BXOIAIIMX B coctaB Mojiekyn cmecu. [Ipu pH 6,4
rJyTaMar U acmapraT HeCyT 3apsj -1 v ABWKYTCS K aHOY; pa3elICHUE X
OCYIIECTBIIAECTCS Oyarofapsi pa3jiMuuio B MOJEKYJIpHOM macce. JIu3uH,
APTUHHH Y TUCTUJINH JBUKYTCS B MTPOTHUBOIIOJI0KHOM HAIPABJICHUH, A BCE
IPYTUE€ aMHUHOKHUCIIOTHI OCTAIOTCS BOJITM3M MECTa HAaHECCHHS.

Membpannas sxcmparyus

MemOpanHas 3KCTpaKkiys MOXKET ObITh 3()(PEKTUBHBIM METOIAOM U3-
BJICUCHUS U KOHLIEHTPUPOBAHUS JIM3WHA W3 BOJHBIX PacTBOPOB. JKuuakas
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MeMOpaHa MOET ObITh BOJHBIM PAaCTBOPOM M KOHTAKTHUPOBATH C JBYMS
OpraHuyeckuMu (azamMu, HO Ha MPAKTUKE Yalle BCTPEUAIOTCS CUCTEMBI
TUIA «BOJIa-Macjao-BoAay. [ dKCTpaKIuu JU3UHA MPEJI0KEHO UCIIOIb-
30BaTh 3KCTPArvpyrollyld 3MYJbCHIO, B KOTOPOW B KayeCTBE OpraHuYe-
CKOM MeMOpaHbI MCIOJIb30BaH PacTBOp AU-2-3TUiATeKcuiipochopHol Ku-
CJIOTHI B MTHEPTHOM pa30aBUTEIE, a MPUHUMAIOIIEeH (a30il CIIYKUT pacTBOP
COJITHOU KHUCJIOTBHI.

Ecnu aMUHOKHMCIIOTHI HAXOIATCSI B paCTBOPE B CBOOOAHOM COCTOSIHUH,
TO JJIsl UX ONPEJICICHUSI MOTYT IPUMEHSITHCS CICAYIOIIUE METOIbI:

[ lomenyuomempuueckoe onpeoenenue ¢ NOMOWbIO UOHOCETEKMUBHBIX
971eKMPO008

Jlns onpenenieHust psjia aMUHOKHUCIIOT (JICUIMHA, TJIyTaMUHOBOM KH-

CJIOTHI, allaHWHa, (eHUJIATaHNHA, TPEOHNHA, BAJIMHA, acliaparnHa, CepruHa)
UCIIOJIb3YIOTCSl AHUOH-CEJIEKTUBHBIE JIEKTPOJIbl MJIEHOYHOTO THIA Ha OC-
HOBE pacTBOpa Opomuja TeTpajaeniaMMoHus B AuOytundranare. Bee us-
Mepenust IJIC npoBOaATCSA TNpU TMOCTOSTHHOM 3HadeHuu pH g manHoU
AMUHOKHCJIOTHI.

Hugepenyuanvnasn umnynvcras eonomamnepomempus

[Ipu B3aUMOJIEUCTBUM COOTBETCTBYIOIIEH AMHUHOKHUCIIOTHI (ajJaHUHA,
(dheHMIaIaHMHA U HOpJIEHIIMHA) C 0-()TaJIEBBIM aJIbJETU0M B IPUCYTCTBUU
MEPKaNTOCOSIUHECHUN TMPOUCXOAUT 00pa30BaHUE HU3OMHIOJIOB, KOTOPHIC
MOABEPratoTCsl OKUCICHUIO Ha TpauToBOM 3ekTpojie. C UCHOJIb30BAHU-
eM Meroja auddepeHInaIbHO UMITYJIbCHOM BOJBTAMIIEPOMETPUHU TIPU
CKOpOCTU CKaHupoBaHus noteHimana 10 MB/c u ammiutyae Moayiasiuuu
100 mB na ¢gone 6opatHoro 6ydepnoro pacrsopa ¢ pH 9,2 Obliu nosmyye-
HbI YETKHUE BOJIbTAMIIEpOTrpaMMbl XapakTepHoi ¢opMel. [Iponecc okucie-
HUS SIBJISIIICS HEOOPATUMBIM MIPOIIECCOM.

Buvicoxoaghpekmusnas scuokocmuas xpomamozpaghusi

CepuitHbiil aHaJIN3 cMecHU AMUHOKHCIIOT TUPO3UH-
TuoKCU(CHUTATaHUH TPATUIIMOHHBIM METOJIOM MOHOOOMEHHOM XpOMAaTo-
rpaduu ¢ UCIOJIB30BAHUEM HUHTUAPUHOBOTO JETEKTOpA JOCTATOYHO JJIU-
TEJIEH, a CeJICKTUBHOCTh pa3JiefieHus: octaeTcss Hu3Kkou. [Ipemnaraercs: Obi-
CTPBIM U yIOOHBIN METOJ aHAJIN3a CMECH TUPO3UH-AUOKCU(CHITATAaHUH B
OMOJIOTUYECKUX KUJIKOCTSAX C MOMOIIBI0 BBICOKOA(D(PEKTUBHOMN KUJIKOCT-
HOM XpomaTorpaduu ¢ TPUMEHEHUEM CTaHJApTHOTO YJIbTPadroIEeTOBOTO
JETeKTOpa ¢ PUKCUPOBAHHOW JJIMHOW BOJIHBI Ha 254 HM. B kauecTBe ai10-
€HTa UCIOJIb3YIOTCS BOJIHBIE PACTBOPHI U30MPOIUIOBOTO CIIUPTA, TOJAKUC-
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JICHHBIE CEPHOM KHCJIOTOM. B 3THUX yCIOBUAX MEPBBIM U3 KOJIOHKH SJIHOU-
pyeTcs TuoKcu(eHnIagIaHuH.

Cnexmpogomomempuueckoe onpeoenenue AMuHOKUCIOM

C nomol1ibi0 JaHHOTO METO/a MOKHO OMPEIEsATh MHOTHE aMHUHOKHC-
JIOTBHI B PacTBOpPE. Y COBEPIICHCTBOBAHHBIM METOJ OMpEEICHUS MPOIUHA
OCHOBaH Ha CIIOCOOHOCTH B3aMMOJCHCTBUSI TPOJIMHA C HUHTHIPUHOM C
oOpa3oBaHUEM OKpalleHHOTO coeauHeHus. OnpenesneHue MPOBOAUTCS B
KHUCJION Cpelie ¢ HarpeBaHMEM IMpPU PErUCTpaluu Ha cCreKTpodoTomerpe.
Jlo6aBneHnue ¢hopMaarMHa MOJHOCTHIO CHUMAET BKJIAJ B CHEKTP MOTJIOIIE-
HUSl COMYTCTBYIONIUX aMHUHOKHCIIOT, HE 3aTparrMBasi CIEKTP MOTJIOIICHHUS
IPOJIMHA.

Paouoxumuueckue memooul

Pannoxumuyeckue METOIbI ONPEACICHUSI aMUHOKHUCIOT OCHOBAaHbBI Ha
peaKIusaX MPEBPAIICHUS ITUX COCIWHEHHM B Ty wid uHy0 ¢opmy. Ha-
IpUMep, B Ka4eCTBE PaJHOpearcHta yacto ucnoissyercs o Cu(OAc),. B
pe3yibTaTe peakuuu oOpasyeTcss MEAHBIM KOMIUIEKC, PaauOaKTUBHOCTH
KOTOPOTO 3aTEM U3MEPSETCA.

Memoo kanunnaprozo snekmpoghopesa

B ocHOBe KamuUIIpHOTO AJIEKTpodope3a JIeKAT SIEKTPOKMHETHYE-
CKHE SIBIICHHS] — DJICKTPOMUTPAIINS HOHOB U JPYTUX 3aPSKEHHBIX YaCTHI]
U DJICKTPOOCMOC. DTH SIBJICHUS BO3HUKAIOT B PACTBOpaxX MPH IMOMEIICHHUH
UX B JJIEKTPUUYECKOE TI0JIe, MPEUMYIIECTBEH- HO, BHICOKOTO HAMPSIKCHUS.
Ecnu pacTBop HaXoaUTCsl B TOHKOM KalWJUISIPE, HAPUMEDP, B KBAPIIEBOM,
TO DJICKTPUUYECKOE T0JIe, HAJIO)KEHHOE BJIOJIb KalWJLISAPa, BRI3BIBACT B HEM
IBKEHUE 3apsHKEHHBIX YaCTHUIl M TACCUBHBIN MOTOK YKUJKOCTH, B PE3YJib-
TaTe 4ero mpooda paszaenseTcs Ha UHAUBUAYaJIbHbIE KOMIIOHEHTHI, TaK KaK
napameTphbl JJICKTPOMHUTPAIUA CHCIUUUHBI I KaKJIOr0 copTa 3aps-
KEHHBIX YaCTHII.

B npo6ax ¢ BBICOKUM M HU3KHM COJIEpKaHUEM OeJika BO3ZMOKEH Mpsi-
MOU aHaJIM3 TEXHOJOTHYECKH BaXKHBIX aMHHOKHCJIOT IO COOCTBEHHOMY
MOTJIONICHUIO aMUHOTPYNIbI. JIM3WH M aprUHUH COTJIACHO B YCJIOBHSX
aHaJM3a HaxoaITCs B ()OpPME OPraHUYCCKUX KaTHOHOB W MUTPHPYIOT 0
30HBI 3JICKTPOOCMOTHYECKOTO MOTOKA, BCE JAPYTHe aMHHOKHUCIIOTHI CYIIe-
CTBYIOT B (h)OpME€ OpraHWYECKUX aHHUOHOB U MUTPUPYIOT MOCJIE€ 30HBI HEM-
TPaJIbHBIX KOMITOHCHTOB.

[Tonnoe paznenenne Bcex 20-TH MPOTEMHOTCHHBIX AMHUHOKHCIIOT BO3-
MO>XHO TOJBKO B (popMe ux mpou3BOoJHBIX. [IpenioxkeHsl yCiIoBus pas3fie-
JeHUusd aMUHOKUCIIOT 110 ux O TK-nmpou3BOAHBIM, IIPU 3TOM B PE3YJIbTATE
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KHUCJIOTHOTO THUJIPOJIM3a MIyTaMHUH W acliaparu nepexoar B popMy COOT-
BETCTBYIOIIMX UM KUCIOT (TJyTAMHUHOBOM W acrapardiHOBOM) M OIpese-
JSIOTCS 10 UX TuKaM. L{ucTuH nepen KUCIOTHBIM THAPOJIM30M IPEAnoy-
TUTEJIHLHO TIEPEBOAUTH B (POPMY IIMCTEMHOBOW KHUCIOTHI. Tpuntodan aHa-
JU3UPYIOT B OTJAEIBHOM PacTBOpE IMOCJE MPOBEACHUS MIEIOYHOTO THIPO-
u3a.

[Ipu ananuse cBOOOAHBIX (HOPM aMUHOKHCIOT HE TpeOyeTcs MpoBe-
AeHus Tuaponun3a OenkoB. Ilopsimok Murpanuu ONTHYECKUX H30MEpPOB
BCEI/Ia OJIMHAKOB: cHavasia D-¢gopma, 3aTtem cpasy ke L-popma. Jlist moi-
HOTO pa3JiejeHusi TPeOYyeTCsl ONTUMHU3ALIMS YCIOBUM.

Nnentudukanuss ¥ KOJIMYECTBEHHOE OINpEEICHUE IMCTEHHA MOCHe
KHUCJIOTHOTO TUAPOIU3a OEJIKOB OCHOBAHO HA PEAKIIMM AMHUHOKHUCIIOTHI € 9-
dayopenunmerunxiopopopmatoM. B rumponmzatax Telb-pa3ieieHHBIX
OEJIKOB MPUCYTCTBYIOT aAYKThI C aKpUIaMUIOM U uoaareramuaom. 13y-
YEHBI YCIIOBHSI BOCCTAHOBIICHMSI aJIYKTOB TPUOYTHIIPOCHUHOM M aTKUIIH-
POBaHUS BUHWIMUPUINHOM, aKPUIAMHUIOM U MOIAIIETAMUIOM.

Pa3zpabotan cioco6 omnpeaenenus: pocporpeonnna u GochorupozrHa
B MPUCYTCTBUH aCIapariHOBON M TJIYyTAMHUHOBOM KHCIIOT METOJIOM KallHJI-
asipHOrO 3nekTpodopesa. Kanumissp u3 KBapieBoro CTekia ¢ MOTUUMHU-
noM, Y @-nerektupoBanue npu 259 aM. [IpogomKuTeIbHOCTD pa3aeneHUs
18 muH, npeaen oOHapyxeHus 1 mr/mv°. Crioco6 OPUMEHSIOT ISl OIpe-
nenenus pocdoceprHa B Oeskax nocie ruaponsa. Pe3ynbrarsl Koppenu-
PYIOT C JaHHBIMHU CIIEKTPO(HOTOMETPUIECKOTO ONPECTCHUS.

Jlsist ompeniesieHus] aMUHOKHCIIOT B CMECSX MNPUMEHSIOT KallMJUISIPHBINA
anekTpodope3 ¢ OECKOHTAKTHBIM BBICOKOYACTOTHBIM IPOBOIUMBIM JIETEKTO-
poM. BpoMuj UETUATPUMETHIAMMOHHMST YCKOPSET aHain3. AMHHOKHCIIOTHI
paznemnsitot nipu 20 kB B Teuenue 7 MuH, npenenbl ooHapyxenus 0,17 — 0,94
MMOJIB / I[MS.

[TpsiMmoe NIEKTPOXMUMHUYECKOE JTETEKTUPOBAHUE aMHUHOKHUCIIOT BBITIOJ-
HSIOT Ha TOJIMMETUIIMETAKPUIATHOM YHUIIE METOJIOM KaIMMJUISIPHOTO AJICK-
Tpodopesa ¢ unTerpupoBaHHbIM CU-MUKPOAIEKTPOIOM. ONTUMHU3UPOBa-
HBI YCJIOBHS Pa3JieJICHHs apTUHUHA U JISHIIMHA, TTpeaesbl oOHapykeHus 10
(aprunuH) u 75 (HeUH) MOJB / e,
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1.3. KNACCU®UKAIUA BEJIKOB

BeJIkH — BBICOKOMOJICKYJISIPHBIC OPTaHHMYECKHE COCAMHCHHS C MOJIC-
KyJsIpHOM Maccoit  Ooiee

5000,

MOCTPOEHHBIE
AMUHOKHCJIOT, CBSI3aHHBIX MENTUIHBIMU CBI3SIMH.

N3 OCTAaTKOB O~

Tabsmua 2. OTKpbITHE AaMUHOKHCIIOT B COCTaBe OEJIKOB

Ne AMUHOKMC- T'ox HWctounuk KTo BriepBbIE BBIIEINI
JoTa
1. | 'muuuH 1820 Kemaruua A.bpakoHHO
2. | JlefinuHa 1820 W\ ISIGEIISE A.BbpakoHHO
BOJIOKHA
3. | Tuposun 1848 Kazeun ®.born
4. | Cepun 1865 [enk 3.Kpamep
5. | Imyramuno- | 1866 Pacturensubie Oen- | I'.Purrxaysen
Bast KUCJIOTa KH
6. | Acnaparuno- | 1868 KonrmyTus, [".PurTxay3eH
Bas KMCJIOTa JIETYMUH
7. | ®enmnananvH | 1881 PocTku nmronuHa D Illymnsie, U.bapObepn
8. | Ananun 1888 OubpouH T.Beiub
TIesIKa
9. | JIuzun 1889 Kazenn 0. Jlpekcenb
10. | Aprunun 1895 BemectBo pora C.Xenun
11. | Tuctuaun 1896 CrypuHs, A .Koccenp; C.Xeaun
TCTOHBI
12. | luctun 1899 BemectBo pora K.Mépnep
13. | Banun 1901 Kazeun D.Duiiep
14. | Tlponun 1901 Kazeun 3O.0umep
15. | Oxcunponun | 1902 XKenatuna D.®umiep
16. | Tpunrodan 1902 Kazeun ®.I'onkunc, .Kon
17. | M3onennunH 1904 Oubpun @.DOpaux
18. | MetuoHuH 1922 Kazeun . Mémnep
19. | Tpeonun 1925 benku oBca C.IpaiiBep
20. | Oxcunusux 1925 benku pri6 C.IIpaiiep

IIpu mociegoBarTebHOM

COCIMHECHNH aMUHOKHCIOT Tpu oOpa3oBa-
HUU OEJIKOBOM MOJIEKYJIbl B Kau€CTBE OCHOBHOTO HAMpPAaBJICHUS TOJIUMEP-
HOM 11enu BhIOMpaeTcsa MyTh OT KOHIeBOM amMmuHorpynmbsl HoN k KoHIIEBO#
kapOokcuiapHoU rpynne COOH:
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MO3TOBOTIO CJIOSI HAJIMIOYECUYHUKOB aIPEHAJIMH, ITOCTYIasi B KPOBb, IMOBBIIIIA-
€T MOTPeOJICHUE KUCIOPOJia U apTepHaIbHOE JIaBJICHHUE, COJIEpKaHUE Ca-
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B cBs13u ¢ orpoMHBIM pazHooOOpa3ueM OCIKOB, pa3IndrueM Ux Qpu3nye-
CKHMX, XUMUYECKUX CBOMCTB M OMOJIOTHYECKUX (PYHKIIUNA CTPOro HaydHas
KJIaccudukanus OCIKOB B HaCTosIee Bpems OTCyTcTByeT. Hamboiee
yAaQ4HON CUMTAETCS KJIACCU(UKAIUSI 110 CTPYKTYPHBIM MPU3HAKAM C OIpe-
JICJICHHBIM COYETAHUEM XapaKTEePHBIX (PU3UKO-XUMUUYECKUX CBOMCTB O€lI-
koB. COTJIacCHO JaHHOMY MOJXOAY KJIacC OEJIKOBBIX BEHIECTB MOAPA3Cisi-
€TCsl Ha JB€ OOJIbIIIME TPYIIbL: MPOTEUHBI (ITPOCThIE OENKU), B COCTAB KO-
TOPBIX BXOJST TOJIBKO OCTATKH aMUHOKHUCIIOT, U CJIOKHBIE OCJIKU — COE/IH-
HEHHME IIPOCTOro OeIKa ¢ KaKUM-JIH0O0 BEIIECTBOM HEOCIIKOBOM  IIPUPO-
IIbI — TIPOCTETUYECKOM TpymIon (yrieBoaoM, HYKJICMHOBOW KUCJIOTOM, Te-
MOM H 1ip.). [IpoTerHbI U CIIOKHBIE OCJIKK B CBOIO OUEPEIb ACIATCA Ha P
MOATPYIIIIL.

Ilpomeunwvi. K mpocThiM O€JIKaM OTHOCSITCSI albOyMHHBI, TI100YJIMHBI,
OPOJIAMUHBI, TIIIOTEIWHbI, TUCTOHBI, MPOTAMHUHBI, MPOTEHOUbI. OCHOBY
KJ1acCU(UKALMKU MPOTEMHOB COCTABIISIIOT UX PACTBOPUMOCTh B crierudu-
YECKOM PACTBOPUTEIIE U HEKOTOPbIE XMMHUUYECKHE MPU3HAKU (OCHOBHOCTS,
KHUCJIOTHOCTH). HeKoTOphIe N3 HUX UTPaIOT POJIb 3aMacHBIX OCIKOB U CIIY-
’KaT MUTATEIbHBIMU BEIIECTBAMU JIJI PACTYIIUX TKaHEW; OoJibIasi rpymnmna
ATUX OEJKOB HaJieJeHa OMOJIOTUYECKOM aKTUBHOCTBIO M BKIIFOYAET B CEOs
(hepMEHTBI, TOPMOHBI, aHTUTEIIA.

AnbOymunbl u 2100y1UHbL BCTPEUYAIOTCS TTPAKTUYECKU BO BCEX KUBOT-
HBIX M PACTUTEJIbHBIX KJIETKaX M BBINOJHAIOT BaXXHbIE OHOJIOTMYECKHUE
GbyHKIMUA. ATBOYMUHBI YY4aCTBYIOT B MOAJAEPKAHUM OCMOTHYECKOTO J1aB-
JIEHUsI KPOBH, TPAHCIIOPTUPYIOT C KPOBBIO pasjinuHbIe BemiecTBa. [100y-
JIMHBI BXOJSIT B COCTaB (DEPMEHTOB, COCTABJISIFOIIMX OCHOBY MMMYHOIJIO-
OyJIMHOB, BBINOJHSIOMMX (PYHKIIMU aHTUTEN. B CBIBOPOTKE KPOBH MEKITY
ATUMH JIBYMSI KOMIIOHEHTAaMM CYIIECTBYET IMOCTOSHHOE COOTHOIICHHUE —
anbO0yMUHO-TIIO0YIMHOBBI K03 duuuent (A/), paBuwii 1,7 — 2,3 u
UMEIOIIUNA BaXKHOE JUArHOCTUYECKOE 3HAUCHUE.

B pacTuTenpHBIX M )KUBOTHBIX KJIETKaX JaHHBIC OEJKH BCETJa BCTpe-
YaloTCs COBMECTHO, HO OTJIMYAIOTCS MO CTENIEHU PACTBOPUMOCTHU. AJbOY-
MUHBI — BOJIOPACTBOPUMBIE OCJIKH C BBICOKOW TUAPO(UIBHOCTHIO, UMEIOT
HeOOoNBITYI0 MOJIeKyJIsipHYt0 Maccy (15 000 — 70 000), xapakTepusyroTcs
KHUCJIBIMU CBoOMcTBamMu (u3o3nekTpudeckas touka (MUOT) oxono 4,7). Tu-
MUYHBIM MOPEJACTABUTENIEM MOJATPYNIbl allbOYMHUHOB SIBISETCS OENOK KY-
PUHOTO siiilla — OBAIbOYMHUH. B MOJIOYHOM CHIBOPOTKE CONEPKUTCA JIaK-
Tans0yMuH. He0omploe KOJIM4ecTBO alilbOYMUHOB HAaXOAUTCS B 3€JEHBIX
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4acTsAX PaCTeHH: B 3apojbllllax MIIEHUYHOTO 3€pHa — JIEUKO3UH, B CEMe-
Hax ropoxa — JISTYMEJIHH.

['1oOynMHBI HE paCTBOPUMBI B JUCTUIIMPOBAHHOUM BOJIE, PACTBOPUMBI
B CJa0bIX COJIEBBIX pacTBOpax. [ JOOYJIUMHBI — CIA0OKWCIBIE WM HEM-
TpasibHble Oenku (MUOT maxonutcs B unrepBaie pH 6,0-7,3), comepxar
KHUCJIBIX aMUHOKHCJIOT MEHBIIIE, YeM aJbOyMUHBIL. [ 100YJIMHBI COCTABISIOT
OOJIBIIIYI0 YacTh OEJTKOB MHOTHX CEMSH, OCOOCHHO OOOOBBIX PaCTCHHH,
MaclIMYHbIX KYJIbTYp. Tak, B CEMEHax ropoxa U YE€UEBUIbl COIAEPHKHUTCS
aeryMuH; aconu — (pa3eonnH; KOHOIUIM - 3JIECTUH; COEBBIX O00OB — IJIU-
[IUHYH.

Iponamunsl u enromenunsl (3amacHble pe3epBHbIE OEIIKU) COJIEepKaTCS
UCKJIIOUUTENIBHO B PAcCTEHHUAX, OCOOEHHO B CEMEHax 3/1aKoB (MIICHUIA,
pPOXb, suMeHb). [Iponamunsl pactBopumbl B 60-70%-M 3TaHose, pU THA-
poyin3e 00pa3yroT OOJBIIOE KOJWYECTBO MPOJIMHA U TIIyTAMHUHOBOW KH-
cnotbl. [IponaMuHbl HE SIBISIIOTCS TOMOTEHHBIMU O€JIKaMU U TIPECTaBIIS-
10T COOOM CMECH Pa3IMYHbIX OEJIKOB CO CXOJHBIMU CBOMCTBAMH, HO pa3-
JUYHOU MOJIEKyJsipHOW Maccoil. Hamboiiee xapakTepHbIil mpojJaMHH, CO-
JepKaIuicst B SHI0CTIEPME 3€pHa MIIESHUIIbI, - TIIUAANH; U3 3€pHA TUMEHS
BBIJICJICH TOPJIEVH; U3 OBCA — ABCHUH.

['roTenvHbl HAXOATCS, KaK MPABUII0, COBMECTHO C MPOJIaMUHAMU, HE
PacCTBOPSIIOTCS] B COJIEBBIX PACTBOpPax M B CIOUPTE, HO IKCTPAruyrTCs THUJI-
POKCHAaMU IIETOYHBIX METAIIIOB. OHU TaK)XE HE SIBISIOTCSI TOMOT€HHBIMU
OenkamMu, a NPEACTaBISIOT COO00M CMeCH pa3HbIX OCJIKOB CO CXOIHBIMU
CBOMCTBAMH. XOPOIIO HCCIICIOBAaHHBIMU O€JIKaMH SIBJISIFOTCSI TJIFOTEHUH
NIIECHULIbI, OPE3EHUH pHCA.

IIpomamunst u cucmonsi. 1IpoTaMUHBI — HU3KOMOJIEKYJISIPHBIE O€IKH
(monekynsapHas Macca 4000 — 12 000), xapakTepu3yroTcs IpKO BbIpaKeH-
HBIMA OCHOBHBIMU CBOMCTBa HU3-3a OOJBIIOIO COJACpP)KAHUS APTUHHHA.
NOT mporamMuHOB HaxoduTcs B Ienounou obiactu pH (10,5-13,5), B
KJIETKaX >KMBOTHBIX OPTraHU3MOB — 3TO MOJUKATHOHHBIE Oenku. [lomumo
apruHUHa TPOTAMUHBI COAEpP>KAT HEOOJIBIIOE KOJWYECTBO MOHOAMHUHO-
KHCJIOT M TPOJMHA, B HUX OTCYTCTBYET ITUCTEHH W ITUCTUH, METHOHWH,
TpunTodaH, deHwiananuH. B HeOONbIINX KOJWYECTBAX MPOTAMHUHBI 00-
Hapy>XEHbI B MOJIOKax U UKpe pbi0. Hanbosee noipoOHO U3ydEeHBI KIyTe-
WH CeJIbJIU, CAJIbMUH JIOCOCEBBIX PHIO.

['mcronbl — TKaHeBbIe Oenku (0T rped. histos - TkaHb) KUBOTHBIX Op-
raHW3MOB C HECKOJIbKO MEHBIIEH OCHOBHOCTHIO, yeM mpotamuubl (UDT
8,5-11,0). MonekymnspHas Macca 3TUX OEJIKOB HECKOJBKO BBIIIE, YEM Yy
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npotamuHoB (11 000 — 24 000). OcHOBHBIE (PYHKIIMH THCTOHOB — CTPYK-
TypHas U peryjsaropHas. [ MCTOHBI HAXOATCS B A/Ipax KJIETOK, MHOTO THC-
TOHOB COJIEPKUTCS B 300HOM Keje3e, IPUTPOIUTAX, PACTUTEIIBHBIX TKa-
HSIX.

IIpomenouowvr — noarpynna GuOPHILIAPHBIX OEJIKOB, CONEPIKALTUXCS B
OTIOPHBIX TKaHSIX >KUBOTHBIX. He pacTBOpHMMBI HU B BOJE, HU B COJIEBBIX
pacTBOpax, HU B pa30aBIEHHBIX KHUCJIOTax M IIeJoYax, IJI0OXO MOABEpra-
I0TCS TUAPOJIN3Y MpoTeonuTnueckuMu pepmentamu. K Hambosnee uzBect-
HBIM IIPOTEHOUIaM OTHOCATCS KOJLId2eH COEAMHUTENbHON TKaHU, KepamuHt
BOJIOC, IIEPCTH, MIEPHEB, INACMUH CYXOKWINN U CBSI30K, pubpouH 1IeKa.

Kosnaren oTHOCUTCSI K CaMbIM pacpOCTPaHEHHBIM O€JIKaM OpraHu3-
Ma >KMBOTHBIX M COCTaBJISIET OKOJIO OJHOM TpeTH Macchl Bcex OenkoB. B
KOJUTareHe TPETh aMUHOKHUCJIOTHBIX OCTATKOB MPHUXOJIUTCA HA TJIUIUH, a
OKOJIO YETBEPTHU — Ha MPOJIMH U THAPOKCUIIPOIUH. M3 BCcex He3aMEHUMBIX
AMUHOKHUCJIOT KOJIJIAr€H HE COJEPXKUT TPUNTO(PaH, B MAJIOM KOJIUYECTBE
UMEeT METUOHUH, OTCYTCTBYIOT ITUCTHUH U ITUCTEMH. HEOOBIYHBIM CBOMCT-
BOM MOJIEKYJIbI KOJIJIAr€HA SIBIISIETCS Pa3BETBICHHUE NMENTUIHOM LENU, 00Yy-
CJIOBJIEHHOE OCTaTKaMU JIM3UHA, 00Pa3yIOIMMU TOYKHA BETBJICHUS Ha yda-
CTKaX €-aMUHOTPYIII JU3UHA.

Kepamunwvl (oT rped. Keras — por) SBIsSOTCS XapaKTEPHBIMU TPOTeE-
HOHUJIAMU BOJIOC, IIEPCTH, POTOB, IEPHEB, dMUIepMHCca. Bbicokas cTaOMIIb-
HOCTb U HEPACTBOPUMOCTh KE€paThHA OOYCIOBJIEHBI OOJBIIUM YHUCIOM JU-
CyJIb(QUIHBIX CBA3EH MEXIY MENTUIHBIMHU HernsMu. KepaTunel comepxar
OOJIbIIIOE KOJIMYECTBO ITUCTUHOBBIX OCTaTKOB (5-12%). Kpome muctuHa,
KEpAaTUHBI COJIEPKAT B JIOCTATOYHO OOJIBIIOM KOJUYECTBE KUCIBIE U OC-
HOBHbBIC AMHUHOKHCJIOTHI; B HEOOJBIINX KOJUYECTBAX B €r0 COCTAB BXOJSIT
BCE HE3aMEHUMBbIE AMUHOKHUCIIOTHL. [10100HO KoJIIareHy, MOJIEKYJIbl Kepa-
THHA 00pa3ylOT KOMIUIEKCHI. J[JIMHA BOJIOKOH 3aBUCHUT OT COJICPYKAaHUS B
HUX MOJIEKYJI BOJIBI.

Anacmun — BOJTOKHUCTBIM CTPYKTYpHBIN Oenok. [1ogo0HO Kotareny,
OH COJICPKUT MHOTO IIMIMHA U MPOJIMHA, OJTHAKO 00JIee YCTOMYMB K JCH-
CTBHIO MPOTEOTUTUUECKUX (DEPMEHTOB, KUCJIOT M OCHOBAHHI. ITO CBSA3aHO
C BBICOKMM COJIEPKaHUEM HETOISPHBIX aMUHOKHUCIIOTHBIX OCTaTKOB.

Cnoorcuvie Oenxku. B 3aBUCUMOCTH OT HPHUPOABI MPOCTETUYECKOU
TPYIIbI OHU JEIATCS Ha TJIUKOMPOTEHHBI, JIUMOTMPOTEHHBI, XPOMOIIPOTEHU-
HBI, POCHONPOTENHBI, METAIONPOTEHHBI, HYKJICONIPOTEHHBI. MHOTHE W3
ATUX OENKOB MPEACTABISAIOT COOOM KOMIUIEKCHI CMEIIAHHBIX MaKpOMOJIe-
Kya. Hapsiay ¢ 60JblIMMH pa3audusiMUd YKa3aHHBIX MPOTEUHOB Y HUX €CTh
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oOI1iee CBOMCTBO — cTaOMiIM3aIus OEIKOBOTO KOMIIOHEHTA IMPOCTETHYE-
CKOM T'pyNIIOW. boJbIIME MPOCTETUYECKHUE TPYNIIBI POTEMHOB 3aHUMAOT
3HAYUTEIBHYIO YaCTh MOBEPXHOCTH TJIOOYJIBI O€IKa, MPEMSITCTBYS pa3Bep-
THIBAHUIO MOJUIEIITUIHBIX LIETIeN U MOAIePKUBAsi UX HATUBHYIO KOH(OP-
MallUIo.

B cootBercTBUM ¢ (opMoOl OEIKOBOM MOJEKYJIbl, 00YCIOBICHHOM
TPETUYHOU CTPYKTYPOM, BBIJICTISIOT CJIEIYIONINE TPYIIbI OCIKOB:

I nobynapuvle 6enxu. IIpocTpaHCTBEHHAs CTPYKTypa 3THUX OEIKOB B
rpyOOM MpUOIMAKEHUN MOXKET OBbITh MPEJCTaBICHA B BUJIC Iapa WM HE
CJIMIIIKOM BBITSIHYTOTO JJIIUIICOM A - r0o0yibl. Kak mpaBuiio, 3HaunTEb-
Hasl 4acTh MOJIMMIENTUIHON IIENMU TaKuX OEIKOB POpMHUPYET O-CIIUpaIU U
B-cknanku. COOTHOIIEHUE MEXKIAY HUMH MOKET OBITh CAMBIM Pa3IMYHbBIM.
Hamnpumep, y MmuornodbnHa uMeeTcst 5 o-CupaibHBIX CETMEHTOB U HET HU
ONHOU [(-cKkianku. Y HMMYHOTJIOOYJIHHOB, HAa00OPOT, OCHOBHBIMH DJi€-
MEHTAaMHU BTOPUYHON CTPYKTYPHI SBISIOTCS B-CKJIaAKH, a O-CIIUPAId BO-
oO1e oTcyTCTBYIOT. B cTpykType dhochornuiepaTrkuiasbl U T€ U APYTHE
THUIIBI CTPYKTYP MPEACTaBICHBI MPUMEPHO OJAMHAKOBO.

Qubpunnapusle Oenxu. ITU OCIKU UMEIOT BBITSHYTYI0 HUTEBUAHYIO
(¢bopMy U BBITIOJHSIOT B OpraHu3Me CTPYKTYpHYIO (GyHKIHI0. B nmepBuyuHO
CTPYKTYpE OHH MMEIOT MOBTOPSIONINECS YYACTKH aMUHOKUCIOT U (HOPMHU-
PYIOT JIOCTaTOYHO OJHOTHUITHYIO JIJIsi BCEH MOJUIMENTUIHON 1IEMU BTOPUY-
HYI0 CTPYKTYpy. Tak, 0eqok o-KpeaTuH (OCHOBHOW OEJIKOBBIM KOMIIOHEHT
HOT'TEH, BOJIOC, KOXHW) MOCTPOECH U3 MPOTSIKEHHBIX O-criupaineid. PuopouH
IIeJIKa COCTOUT M3 TEPUOAUYECKH IMOBTOpstoniuxcs dparmenToB Gly —
Ala — Gly — Ser, o6pazyrommmu -CKIaaK.

1.4. METOJAbI NCCJIEJOBAHUSA BEJKOB

B uccienoBanuu koHpopmanuu Oeiaka 00s3aTEIbHBIM YCIOBUEM SIB-
JseTCsl MOJydeHusl Oenka BBICOKOM CTenmeHW 4yucToThl. Cpenu MeToJoB,
UCIIOJIB3YEMbIX B OMOXMMHH, KIIFOYEBOE 3HAUYCHUE UMEIOT BBIJICIICHUE BeE-
MIECTB U3 OMOJIOTUYECKUX MCTOYHUKOB U, KaK MPaBUIIO, UX OYUCTKA C I1€-
JIBIO TIOJTYUEHHS] HHIUBUYaTbHBIX COCTMHECHUM.

Memoowl evidenenus u ouucmku 0enko6. BblieneHne WHIUBUIY-
aJbHBIX OCJIKOB SIBJISIETCA CTYNEHYATBhIM IPOILIECCOM, T.K. HAa MEPBBIX ATa-
max OYUCTKU (PpakiMM CoJiep)KaT MHOKECTBO mpuMeceit. Ha kaxmon cTy-
NEHU pa3/IeNICHUs IO KHA mojydaTbest ppakuusi, 6osiee borarass HEOOXO0-
JAMBIM BELIECTBOM, YEM MpeAblAylas. Takol mpouece 4acTo HAa3bIBAKOT
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@paxyuonuposanuem. Ha kaxxaon craaum paszaeiaeHusi 0€TOK HaXOIUTCS
7100 B BUJE pacTBOPa, TUOO B BUJE OCAKA.

[IpenBaputenbHas MpoOONMOATOTOBKAa OMOMaTepualia 3akJI0O4acTcs B
M3MEJIbYUCHUH U TOMOTE€HM3alUuu Omosiorndeckoro marepuana. Jlanee Ge-
JIOK TIEPEBOST B PACTBOPUMOE COCTOSIHHE MYTEM SKCTPaKIMU BOAOMU, OY-
¢dbepHBIMU pacTBOpaMH COJICH, WHOTAA MPUMEHSIOT HEMOJISIPHBIE PacTBO-
putenu. 3ateM cieayeT (pakMOHHOE OCaXACHUE HEHTpaJIbHBIMHU COJIS-
mu, 00b19HO (NH,4),SO,4, wiM OpraHMYecKMMHU PACTBOPHUTEISAMH (aleTo-
HOM, ATaHOJIOM, MPOMAHOJOM, HM30mIpomaHojioM). Benununna pH nomknHa
cootBeTcTBOBaTh DT BBIIEHsIEMOro Oenka. Jiis mpeaoTBpaIieHus aeHa-
Typanuu OeJika, KaK MPaBWIo, CO3/Ial0T HU3KYI0 MOHHYIO CHIIYy pacTBOpa,
OC@XKIEHHUE IPOBOIAT IIPU IIOHMKEHHON TemmepaType (o010 4°C).

Crnenyromiei mocjie BbICATMBAHUS CTAJAMCH OYMCTKHU SIBISIETCS OCBO-
OoXxneHne 0enKa OT HU3KOMOJICKYJISIPHBIX TpuMecei. [{st 3Toro pactBop
MOABEPraloT 2enb-Guibmpayuu, yibmpaguibmpayuu, ouaiusy (J1eKmpo-
ouanusy).

O} deKTUBHBIMU METOJIaMH pa3JeCHUs, BBIJICICHNUS U OUYUCTKU Oell-
KOB SIBJISIIOTCSL XpomaTorpaduyeckue meronsl U aekrpodopes. Cpenu
XpoMatorpaduyecKknux METOJ0B HanboJiee 4acTO HMCHOJIB3YIOT adcopoyu-
OHHY'I0, UOHOOOMEHHYIO, PACNPeOeUMenbHyI0, AQOUHHYIO U IKCKIIO3UOH-
Hyl0 xpomamoepaguro. B ancopOiMoHHONW XpoMarorpaduu B KauyecTBE
HEMOABMKHOM (Da3bl yaIe BCETO MCIOIb3YIOT OKCH/] aTFOMUHUS, 1IE€OTUTHI
U cunukarend. B kadecTBe MOHOOOMEHHUKOB MPUMEHSIOTCS Pa3IMYHbIC
BUJIbI KATHOHOOOMEHHHUKOB, aHHOHOOOMEHHUKOB, aM(osnToB. OTHAM W3
HamOoJiee PacIpPOCTPAHEHHBIX METOJOM BBIJEICHUS TC€HHO-UHKCHEPHBIX
oenkoB siBisieTcs addurHas xpomarorpadus Ha Ni- cogeprxarmux copOeH-
tax. HemoasmwkHbIe (a3pl B SKCKIIO3UOHHON XpomaTorpaduu BEIOMPAIOT
JUTSL PEUICHUS KOHKPETHOM aHAJWTUYECKOW 3aaaud. Tak, Hampumep, pas-
JieJIeHe BOJHBIX CMECEW MPOBOMAST Ha CIIMTHIX JIEKCTpaHax (cedasekc)
Wi nonauakpuwiamuge (ouorens P). C opraHM4ecKUMH pacTBOPUTEISIMHU
paszieneHre MPoBOAST Ha THAPO(OOHBIX MOTUCTUPOJIAX C PA3IUYHOM CTe-
MEHbIO CIITUBKHU (CTUpOTelb, oparenb, 0unooun C). Jims sKCKII03MOHHOM
XpoMarorpaduy MPH BBICOKUX JTABJICHHUSIX KOJIOHKH 3aIlOJIHSIIOT YCTOWYH-
BBIMHU K JIaBJICHUIO HETOJBIKHBIMU (pazaMu — MOJIU(PUITMPOBAHHBIMU CHU-
nukarensiMu. Paszaenenue OenkoB 37eKTpodhope3oM MPOBOIAT B pazivy-
HBIX IOJJCPKUBAIOIINX Cpejiax: MOoJTHaKpuiaaMul, KpaxMall, arap, areraT
LEJUTIONI03bI, IEKCTPaH.
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Memoowt onpedenenun 6enkos. Meto oOpalieHHON ra30BOM XpoMa-
Torpaduu UCHOJIb3yeTCs sl U3ydeHus: (Pa3oBbIX MEPEXOA0B OMOMOIUME-
POB, UMEIOIIUX aMOP(PHO-KPUCTALIUYECKYIO TPUPOTY, B 4aCTHOCTU (HUO-
pouHa mienka. Hanbomnee pacnpocTpaHEeHHBIM METOJIOM pa3/eieHus U Of-
peneneHus: OENKOB sBJISIETCS 0OpaleHHO-()a30BbIil BapHaHT BBICOKOA(]-
dbexTuBHON kuAKOCTHOM Xpomatorpadguu (BOXKX) mpu rpagueHTHOM
AIIOMPOBAHUU C KCIOJB30BAHUEM CHEKTPO(HOTOMETPUUECKOT0, aMIIEPO-
METPUYECKOT0 WIH (PIyOPUMETPUUECKOTO JETEKTUPOBAHUSI.

Onpenenenne coAep aHusi MOJMMEPOB B HMHBEKIMOHHBIX PaCTBOPAX
abOyMHUHA SBIIIETCS 00s3aTEIbHBIM aHAIM30M MPU KOHTPOJIE UX Ka4eCTBa.
B dapmcrathe a1 qaHHOTO aHajIM3a PEKOMEHIYETCS MCIOIb30BaTh JIMOO
NpenapaTUBHYIO Telb-MPOHUKAIOINIYI0 XpoMarorpaguio (CTEKJIsIHHAs KO-
aouka 100 x 5 cm, copoent Sephadex G200, Bpems aHaym3a mopsiaka 8 va-
coB), 60 BOXKX ¢ nmpumMeHeHnemM KOJIOHOK C COPOSHTOM Ha rejeBOi OCHO-
BE.

JpyruM BapuaHTOB JaHHOTO aHAJIM3a CTajl METOJl 8bICOKOIPDeKmuUE-
HOU MeMOpaHHoU xpomamozpaguu. I aHanvM3a HCHONb3YIOTCS UOHO-
oomenubie CIM — nucku ¢ QA u DEAE-copbenTamu. AnbOyMuH u pax-
MU DJIIOUPYIOTCS B TPAJUEHTHOM pekuMe. J|eTeKTUpOBAHUE MPOBOJSAT C
MOMOUIBI0 CIEKTPO(YOTOMETPUUECKOTO MU (PIyOPUMETPUUECKOTO JETEK-
Topa. Bpems ananuza coctaBisieT S MUHYT.

Takxe BO3MOKHO ONpeAesieHue adbOyMHUHA U €ro MOJUMEPOB C IO-
MOINIBI0 KAMWIISPHOrO 3JeKTpodope3a. B 1aHHOM ciydae UCHOJIb3YeTCs
HeMoauuurpoBaHnHbldi Kammuisap (50 cM, 75 MKkM), crieKTpodoToMeTpu-
YeCKUi JeTeKTop. B KadyecTBe BEAYIIETrO JIEKTPOIUTA MPUMEHsEeTCs 00-
patHbiii Oydep. [Ipu 3TOM Bpemsi aHanM3a COCTaBISIET 9 MUHYT, U MO
CPaBHEHHUIO C APYTUMHU METOJAMU 3HAYUTEIBHO COKpPAIIAeTCsl Pacxojl pe-
AKTUBOB.

KonuyecTtBeHHOE ompejelieHne OEIKOB MOXHO TakKKe MPOBOIUTH C
NOMOILBIO homomempuu, cnekmpogomomempuu, MOMUHECYEHYUU, NOA-
poepaghuu, B KIMHUYECKUX J1aOOPATOPUIX MIHUPOKO UCTIOJIB3YIOTCS UMM)-
HOXUMUYecKue Memoovl aHaIu3d.

Onpedenenue nepeuunoil cmpykmypuvl 0€1K08 CBOJAUTCSA K BbISICHE-
HUIO TOPSIIKA PACIIOJI0KEHUSI aMUHOKHUCIIOT B MOJIUMNENTUIHON IIETIOYKE.
AHann3 aMUHOKHCIIOTHOTO cocTaBa Oejika BKJIIOYaeT B ceOs MOJIHBINA T'U/I-
POJIU3 UCCIEAYEMOro OelKa U KOJIMYECTBEHHOE ONPEIeNICHHE BCeX aMUHO-
KHUCJIOT B THPOJIM3ATE C MOMOIIBI AMUHOKUCIOMHO20 anaiuzamopa. B
OOJBIIMHCTBE TaKUX MPUOOPOB CMECH AMUHOKHUCIIOT Pa3eisioT Ha HOHO-
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OOMEHHBIX KOJIOHKaX, JI€TEeKTUPOBAaHUE AMHHOKHUCIOT OCYIIECTBIISIIOT
CHEKTPO(HOTOMETPUUECKH.

JI71s1 HEMOCPEICTBEHHOI0 aHaIN3a MEPBUYHON CTPYKTYPhI OCJIKOB HC-
MOJIB3YIOT cexkgenamop (OT aHrJ. SeqUENCE — TOCJEN0BATEIbHOCTh) —
npuodOp, OCYIIECTBIISIIONINNA MOCIE0BATEIbHOE aBTOMATUYECKOE OTIIETI-
nenre N — KOHIIEBBIX OCTaTKOB aMHUHOKHCJIOT 1o MeToay I1.DpamaHa.

Memoowt u npuemvl uccied06anus NPOCMPAHCMEEHHON CIMPYKMY-
pbul (Kongopmauuu) oenka

IIpu uccnenoBaHnM BTOPUYHOM, TPETUYHOW U YETBEPTUUYHOM CTPYK-
Typ IPUMEHSAIOT JIBa MOJX0/Ia: UCCIEIOBAHNE B PaCTBOPE U KPUCTAINYE-
CKOM COCTOSIHUH.

Peumeenocmpykmyphuiti  Kpucmaniozcpaguueckuil auaius sBASETCA
OCHOBHBIM METOJIOM TOJYYECHHSI HEMOCPEACTBEHHON MH(POPMAIIMHU O MPO-
CTPAHCTBEHHOM PaCIOJIOKEHUH aTOMOB B MOJIeKyJe Oenka. MeToa ocHO-
BaH Ha JU(PaAKIMU PEHTTEHOBCKUX Jy4ell AJIEKTPOHAMH, OKPY>KAIOIUMU
a/pa aToMOB B Kpuctaie Oenka. Ha doTomienke, moMemeHHoN 3a KpH-
CTaJJIOM, PEHTIC€HOBCKOE M3JIyYeHUE JaeT TU(PpaKIMOHHYIO KapTHUHY, Xa-
PaKTEPHYIO JJIsl TPETUYHOU, BTOPUYHON CTPYKTyp Oenka. C ucmosib3oBa-
HUEM HMH(OpMaILUH, TTOJYYEHHON C MOMOIIBI0 PEHTIEHOBCKOUW MudpaKiiu-
OHHOM KapTHHBI OCJIIKOBBIX KPUCTAIJIOB, BO3MOXKHO CO3/IaHUE KapT JJICK-
TPOHHON IIJIOTHOCTH, OTPAXKAIOIIUX PACIIOJIOKEHHUE aTOMOB B O€JKax.
Nmest Takne KapThl U 3HasE aMUHOKUCIOTHYIO TTOCJIEIOBATEIbHOCTD, MOXK-
HO ONpPEAECIUTh TPEXMEPHYIO CTPYKTYpy Oenka. PeHTreHOCTPYKTYpHBII
aHajiu3 MPUMEHUM TOJBKO JJIi XOPOIIO KPUCTAIM3YIOIIUXCS OENKOB.
OpmHako KpucTaIu3amus OCJIKOB SBISETCS TPYAOCMKOMN 3amadeit, u naje-
KO HE KaXJIbIH OEJIOK MOKHO TOJTYYUTh B KPUCTAJUIMYECKOM COCTOSTHHH.

B oTaumyme OT pEHTreHOCTPYKTYPHOM KpHUCTaIOrpaduu, soepHo-
Mmaznumnas pezonancuasn (AMP) cnekmpockonus TI03BOJISIET U3y4aTh Oell-
K1 B pactBopax. AMP cnekTpockonusi, oOCHOBaHHasi Ha aOCOPOLIMU DJIECK-
TPOMArHUTHOTO U3TyUYCHHUS MOJICKYJ B MAaTHUTHBIX TOJISX, YCTAHABIUBACT
COCTOSIHUE CIIMHOB OIPENICICHHBIX aTOMHBIX siiep (0OOBIYHO BOJOPOJIHBIX
aToMoB). C MOMOIIBIO ATUX JAHHBIX U 3HAs AaMUHOKHUCJIOTHYIO TTOCIIEI0BA-
TEJIBLHOCTh O€JIKa, MOYKHO OTNPEJETUTh €ro KOH(GOPMAIIHIO.

UccnenoBanue oucnepcuu onmuueckozo epawerus ([JOB) — oquH u3
Han0oJIee BAXKHBIX METOJIOB M3Y4YeHHUsI KOHPOopMaIMKu OEIKOB B UX BOJIHBIX
pacTBopax. B nanHOM meTojae KoHGOpMAIIMOHHAS ONTHYECKass aKTUBHOCTD
U3MEHSIETCS C JIJTMHOM CBETOBOM BOJIHBI. COBOKYITHOCTH 3KCIIEPUMEHTAIIb-
HBIX JIAaHHBIX [0 PEHTTCHOCTPYKTYpHOMY aHanu3y u meroay OB moxer

26



JaTh 00Jiee MCUEPITHIBAIOIIYI0 HH(POPMAIIMIO O CTPYKTYpe U (DYHKIUAX OeII-
Ka.

B uccnenoBaHusx BTOPUYHOM CTPYKTYPhl MOKHO HCIOJIB30BaTh TaK-
KE YIbMpapuonemosyro cneKkmpoghomomempuro, 0CHOBAHHYIO HA 2UNCO-
xpomHom sppexme, UK-cnexmpockonuio, 21eKmMpOHHYI0 MUKPOCKONUIO,
02PAaHUYEHHBIU NPOMEOIU3.
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1. MIPAKTHYECKAS YACTbH
JlaGopaTopHas padora Ne 1

KAYECTBEHHBIE PEAKIIUUA I OITPEJAEJEHUA
AMMUHOKHUCJIOT

XapakTepHOM Ka4€CTBEHHOW PEaKIMEN HA 0.-AMUHOKHUCIIOTHI SABJISIETCS
peaKiys ¢ HUHTUJIPUHOM (TPUKETOTUIPUHJICH). B pe3ynbTaTe mosiBaseTcs
MHTEHCUBHOE CHHE-(HOJIETOBOE OKpaIlMBaHUE, CBUICTEILCTYIOIIEE O
NPUCYTCTBUU B UCIIBITYyEeMOM MpobOe o-aMuHOKUCIOT. Kpome Toro, cyie-
CTBYET TakXe psAJl Crelu(UUHBIX IIBETHBIX PEAKIIUN HA OTACIbHBIC aMU-
HOKUCJIOTBI.

Mamepuanvt u 060pyoosanue
1. AHanu3upyemble aMUHOKHUCIOTHI (THPO3UH, TUCTUAWH, TPHUIITO-

(baH)..

Huurunapus.

Cepnas kucnora, H,SO,, 2,5%-i pactBop.

PeaktuB MusioHa.

Cynbhanunosas kuciota, 1%-it pactsop.

Comnsaas xucnora, HCI, 5%-ii pactBop.

Hutput xamus, KNO,, 0,5%-i1 pactBop.

Kap6onat Hatpus, Na,COs, 10%-ii pactBOD.

['muokcunosas kucnora, (HO),CHCOOH.

0. Cynbedat meau, CuSQOy, 0,04 M pacTBOD.

11.  Cepnas kucnota, H,SO,4, KOHIIEHTpUPOBAHHBIN PACTBOP.

BHOoo~Nohwd

Buvinoanenue padomot

Onpedenenue mupo3ura ¢ nomowvio peakyuu Muinona.

K HeckonpkuM KpHcTajulaM TUPO3UHA MPUOaBIAOT S M 2,5 %-ro pac-
TBOpa CEPHOU KHUCJIOTHI M MEPEMENTUBAIOT 10 TTOJHOTO pacTtBopenus. [Ipu-
muBaroT 1 M peaktnBa Musona (pactBop HgNO3z u Hg(NO,),), BcTpsxu-
BaIOT U OCTABJISIIOT MPU KOMHATHOW TeMmIieparype. Yepe3 HEKOTopoe Bpems
pPacTBOP OKpaIllMBAaeTCsl B KPOBaBO-KpacHbIN HBET. {151 yCKopeHus mosiBiie-
HUS OKPACKHU PaCcTBOP MOKHO HEMHOTO MOJIOTPETh.
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Onpedenenue eucmuouna ¢ nomowbio peakmusa Ilaynu

K 1 mn 1%-ro pactBopa cynibhaHUIOBOM KUCIOTHI B 5%-M pacTBOpE
HCI mpubasnstor 2 ma 0,5%-ro pacTBopa HHTPUTA Kallds, SHEPTHYHO
BCTPSIXUBAIOT U HeMemieHHo mpubaisitor 2 M 0,01%-ro pactBopa ruc-
TuarMHA. Jlanee mociie mepeMelnBaHus COAECPKUMOro MPOOUPKH, TIPUIIH-
BatoT 6 M 10%-ro pacTtBopa kapOoHara HaTpusa. Pa3BuBaeTCs MHTEHCHUB-
Has BUIITHEBO-KpacHasi OKpacka.
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2. 5-0Mc-m-cynE g o i cESOMAFOTHCT EIHH

Onpedenenue mpunmogana ¢ nomowwto peaxyuu I onxunca-Kone

K 1 M 0,005%-ro pactBopa Tpunrodana npuOaBisitoT paBHbIA 00bEM
rokcusioBor kuciiothl U 10 xanens 0,04 M pactBopa cynbbara meau. 3a-
TeM HEOOJBITUMU TOPLUUSIMHU MPUITUBAIOT 2-3 MJT KOHIICHTPUPOBAHHOM cep-
HOU KHCIIOTBI, OXJIaXkAasi IPOOUPKY KaxK/IbIi pas.
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[Tocne aToro mpobupKy octaBisaoT Ha 10 MUH TIpU KOMHATHOM TeMmrie-
paType, a MOTOM OITyCKalOT Ha 5 MUH B KHUIIAIIYIO BOAsHYIO OaHto. Pa3BuBa-
eTCsl CUHEe-(PHOJIETOBOE OKpAIlIBAHNE.
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JlaGopaTopHas padora Ne 2

KAYECTBEHHBIE PEAKIIUUA IS
OIIPEJAEJIEHUSA BEJIKOB

[{BeTHBIC peaKIy MIPUMEHSIOTCS JIJI1 YCTAHOBJICHUS OSJIKOBOM Mpu-
POJIBI BEIIECTB, UACHTU(MHUKAIINKI OCIKOB U ONPEACICHNE X aMUHOKHUCIIOT-
HOTO COCTaBa B Pa3IMYHBIX OMOJOTMUYECKUX JKHAKOCTAX. B KiInHMYeCcKOi
71a00PaTOPHOM MPAKTUKE ITU METOJIbl UCIIOJIB3YIOTCS JJIS ONIpeIeTICHHS KO-
JaudecTBa Oejika B IJIa3Me KPOBH, aMUHOKHCIIOT B MOYE U KPOBH, JJISI BHISB-
JIEHHUS HACJICICTBEHHBIX M MPUOOPETEHHBIX MATOJIOTU 0OMEHA Y HOBOPOXK-
JICHHBIX.

Mamepuanst u 000pydosanue

1. Slmunbiii 6enok, 1%-i pacTBop.

2.T'unpoxcun Hatpus, NaOH, 10%-ii pactBop.

3.I'mapoxeua meau, Cu(OH),, 1%-it pacTBop.

4, Hunruapus, 0,5%-1 BOJIHBIN pacTBOP.

5. Azotnas kucnota, HNOj3, KOHIIEHTpUPOBaHHBIN PacTBOP.

6. 'unpoxcun Hatpus, NaOH, 10%-it pactBop.

7. Ykcycnas kucnota, CH;COOH, koHIIEHTpUpOBaHHBIN PacTBOP.
8. Cepnas kucnota, H,SO,4, KOHIIEHTpUPOBaHHBIN pacTBOP.

9. Anierat csunna, Pb(CH3COO),, 5%-ii pactBop.

Botnoanenue padomut

buypemosas peakyus na nenmuouyro ces3o

B ocHoBe ee jexkuT crocoOHOCTh menTHaHbIX cBszerd (—CO—NH-)
00pa3oBbIBaTh C CylIb(aTOM MEIU B IIEJIOYHON Cpele OKpaIleHHBIE KOM-
IUICKCHBIE COCIMHECHHS, MHTCHCUBHOCTH OKPAacCKH KOTOPBIX 3aBHCHUT OT
JUTMHBI TIOJIMTIIENITUIHON 11enu. PacTBop Oenika gaeT cuHe-(pHuOJIETOBOE OK-
parimBaHue.

Xo0 onpedenenus. B mpoOUpKy BHOCIT 5 Kamenb p-pa SSMYHOTO OeKa
(6enok KypuHOTO siiilia GUIBTPYIOT Yepe3 Mapiiio M Pa3BOIAT JUCTHILIH-
poBanHoi Bomo# 1:10), 3 karumm NaOH, 1 xammo Cu(OH),, nmepementu-
BaroT. Conepkumoe poOUPKH MpUOOpeTaeT cuHe-()UOJIETOBOE OKpaliv-
BaHHE.
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Huneudpunosas peaxyus

CylIHOCTh peakiMu COCTOUT B 0Opa30BaHUU COEAMHEHHUS, OKpallICH-
HOTO B CMHE-(HOJICTOBBIA IIBET, COCTOSIIETO U3 HUHTHUIPUHA U MMPOIYKTOB
TUAPOIN3a aMUHOKHUCIIOT. DTa Peaklus XapakTepHa JJIsi aMUHOTPYTII B OL-
MOJIOKEHUH, TIPUCYTCTBYIOIIUX B MPUPOJTHBIX AMUHOKHCIIOTaX U OEJIKaxX.

Xo0 onpedenenus. B npoOUpKy BHOCAT 5 Kameib p-pa SMYHOTO Oenka,
3aTeM 5 Karellb HUHTUJPUHA, HarpeBaroT cMech 10 kutieHus. [losBisercs
P030BO-(hHOJIETOBOE OKpAIIMBAHKE, TIEPEXOIAIIEe C TCUCHUEM BPEMEHU B
cUHe-(puOoJIETOBOE.

0 0
OH v A
+RCH(NH,)COOH —— OH +
OH N
L
0 0

+RCHO +CO0y+ NH,

0 0 (L')
OH , N
|
(6} ) O

I

+H,0+H"

Kcanmonpomeunosas peaxyus

[Ipu noGaBiieHUMM K pacTBOPY Oelika KOHIIEHTPUPOBAHHOW a30THOM
KHCJIOTHl M HarpeBaHUU TOSBIISIETCS JKEJITOE OKpAIIMBAHUE, MEPEXOIAIICE
B MPUCYTCTBUM IIeJ0UYd B opaHxkeBoe. CyIIHOCTh pEaKIMu COCTOUT B
HUTPOBAHUU OEH30JIbHOTO KOJbIAa IUKIWYECKUX aMHHOKHUCIIOT a30THOM
KHCJIOTOW C 00pa3oBaHMEM HHUTPOCOCAMHEHUM, BBIMAJAIONIUX B OCAJOK.
Peaxiius BBIABISICT HATMUKE B OCIKE [IUKINUYECKUX aMHUHOKHUCIIOT.

Xo0 onpedenenus. K 5 xarmisiM pacTBopa SSMYHOTO OeJika 100aBJIsIOT 3
KaIld a30THOM KUCJIOTHI U (0CTOpOokHO!) HarpeBaroT. [losBaseTcs ocamok

32




xentoro 1seta. [locie oxnaxaeHus n100aBisoT (KeaaTeabHO Ha OCaO0K)
10 kanens NaOH, nmosiBiisieTcst opaHkeBO€ OKpallBaHue.

+=NHCHCO~"- ++=NHCHCO—-
CH,

iH? .
aiao NaOH ( ﬂ b
| — - 1o+
S \NO, % N_—O— Na
OH 0 & .

Peaxyus Aoavmkesuua

AMuHOKHUCIIOTa TpUnTOo(PaH B KUCION Cpele, B3aUMOJICUCTBYS C ajlb-
JIETUAaMH  KUCJIOT, oOpa3yeT TpOAYKThl KOHACHCAIIUM  KPACHO-
(roseToBOrO 1BETA.

Xoo onpedenenus. K onnout kamie 6enka npudasisior 10 kanenb yk-
CyCHOM KHUCIOTHI. HakIOHUB MPOOHPKY, OCTOPOKHO IO CTEHKE T00aBIIs-
10T 110 KaruisiM 0,5 MJT CEpHOM KUCIIOTHI TaK, YTOOBI )KUJKOCTH HE CMEIIIH-
Banuch. IIpu CcTOSHUM NPOOMPKHM HA TPAHUIIE KUIKOCTEH TMOSBISICTCS
KpacHO-(HUOJIETOBOE KOIBIIO.

Peaxyusa @ons

AMMHOKHUCIIOTBI, COAEpKaliue CyabOrugpuibHbie Tpynnel — SH,
MOJIBEPTAIOTCS MIETIOYHOMY THAPOIU3Y ¢ 00pa3oBaHUEM Cyib(umaa HATPUs
Na,S. [Tocneanuii, B3aMMOAECUCTBYS C MIIIOMOUTOM HaTpus (0Opa3yeTcs B
xome peakumm Mexnay arneratroM cBuHma o NaOH), obpasyer ocamok
cynsduna ceunia PbS uyeprOro uimm Oyporo mpeTa.

Na,S + Na,PbO, + 2H,0 — PbS{ + 4NaOH.

Xoo onpedenenus. K 5 kamisiMm pacTBopa 0eika mpuOaBIAioT 5 Kamelb
peaktuBa @ons (k 5%-My pacTBOpy aleTaTa CBUHIIA TPUOABIISIIOT paBHbBIN
o6bem 30% pactBopa NaOH 10 pacTBopeHuss 00pa3oBaBIerocs: ocaaka) u
kunATAT 2-3 muH. [locine oTrctanBanusa 1-2 MUH MOSIBIISIETCS YEPHBIA WU
OypbIit OCaIOK.
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JlabopaTopHas padora Ne 3

KOHAYKTOMETPUYECKOE TUTPOBAHHUE.
OINPEJAEJIEHUE I'"MIMIIUHA METOAOM
BBICOKOYACTOTHOI'O TUTPOBAHUA

Cyuwinocms padomeoi.

AMMHOYKCYCHasi KuclioTa (TJIUIMH) UMEET OUMOJISIPHOE CTPOECHUE.
KucnorHeie cBOMCTBAa aMHUHOKUCIIOTHI BBIPaXXEHbI 3HAYUTEIBLHO CHUJIbHEE,
yeM ocHoBHbIE (pK, = 2,35; pK, = 9,88). Onpenenenne aMUHOYKCYCHOM
KHCJIOTBI METOJIOM BBICOKOYACTOTHOTO TUTPOBAHUSI OCHOBAHO Ha PEAKIIUU
B3aMMO/JICUCTBUSI OMTIOJISIPHOTO HOHA C PACTBOPOM THAPOKCH A HATPUSL:

H3;N"CH,COO + Na"+ OH" — H,NCH,COO" + Na" + H,0

B pesynbrare peakiuu sieKTpudecKas MPOBOJMMOCTh JTUHEHWHO I10-
BbIIIAETCS 3a cuer oOpazoBanus B pactBope moHa H,NCH,COO (coort-
BETCTBEHHO COIPOTHBIICHUE pacTBopa yMeHbInaeTcs). [locie Touku IKBHU-
BaJICHTHOCTH M30BITOK THIPOKCH/IA HATPHUS BBI3BIBAET PE3KOE BO3PACTAHHE
ANEKTPUIECKON MTPOBOAUMOCTH (TMTOHUKEHNE COTPOTHUBIICHHS) BCICICTBUE
yYBEJIUYCHUS KOHIICHTPAIIMH BHICOKOTIOABMKHBIX OH™ noHOB.

Mamepuanvt u 000pyodosanue

Consnas xucinora, HCI, 0,5 M.

IMuapoxcun Hatpusi, NaOH, kpuctamimnueckuid.

I'muuun, NH,CH,COQOH, uccnenyemMbliii pacTBoOp.

Mepubie k051061 MepHBbIe BMecTUMOCTBIO 50,00 u 100,00 M.
ITuneTku BMectuMocThiO 5,00 1 20,00 M.

bropetka BMecTumocTbio 25,00 M.

TutpaTop BbicokoyacToTHBIA TB-6JI1.

NoabkowdE

Boinoanenue padomut

1. Ilpucomoeénenue u cmanoapmuzayusi paboie2o pacmeopa uopo-
Kcuoa Hampusl.

[ToaroraBnuBarOT TUTPATOP K pabOTE B COOTBETCTBUM C MHCTPYKIUEN
K MpuOopy. PaccunThIBalOT U B3BEIIMBAIOT HA TEXHUYECKUX BECaX HaBEC-
Ky NaOH, neob6xonumyro ans npurorosienus 100 mu 0,1 M pactBopa.
PacTBOpsIOT HaBECKy B BOJI€, paCTBOP MEPEHOCAT B MEPHYIO KOJOYy BMe-

ctuMocThbio 100 M 1 TOBOAST A0 METKH BOJOM. TOUHYIO KOHICHTPAIHUIO
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nosyuyeHHoro pactsopa NaOH ycTaHaBIMBarOT O TATPOBAHHOMY PAaCTBO-
py HCI. s atoro 10 mur 0,5 M tutpoBanHoro pactsopa HCI momerniaror
B MEPHYIO KOJIOY BMECTUMOCTHIO 50 MJI U JIOBOJST 0 METKH BOAOM. OT-
OWparOT MUMETKOM 5 MJI MOJYYEHHOTO pacTBOpa B SUYECHKY MJi TUTPOBA-
HUsl, JOOABJISIOT BOAY 1O YPOBHS, Ha 3-5 MJI MPEBBIMIAIOIIETO YPOBEHb
BEPXHETO AJIEKTPOJIa, OMYCKAIOT B SIMEHKY MarHUT-MEIIaIKy U YCTaHaBJIU-
BaIOT CTPEJIKY MOKa3bIBaroIiero nmpuoopa Ha 30-40 gesieHuil mKabl.

BropeTky 3amoJIHSIOT TPUTOTOBJIEHHBIM PACTBOPOM THMIPOKCHUIA Ha-
Tpus. BKIIOYalOT MEIIAJIKy U HAYMHAIOT TUTPOBAHUE, MPUIIMBAsT TUTPAHT
noprusmu o 0,5 M1 70 Tex 1mop, MoKa Mpudop HE 0OHAPYKHUT PE3KOTo
U3MECHEHU TOKa3aHUM, Mocie yero Aenart eme 3-4 namepenus. [lo no-
JYYEHHBIM JTaHHBIM CTPOAT KPUBYIO TUTPOBAHMS B KOOpJMHATaX IOKa3a-
HUs pubopa — 00bEM TUTPAHTA, HAXOIAT TOUKY IKBHBAJECHTHOCTH U pac-
CUMTBIBAIOT MOJISIPHYIO KOHLIEHTpAIMIO cTanaapTHoro pactsopa NaOH.

2. Ananuz uccinedyemozo pacmeopa. ViccneayeMblii pacTBOp IJIUIIMHA
NOMEIIAIT B MEPHYIO KOJIOY BMECTUMOCTBHIO 50 MJI, JOBOASAT OO METKHU
TUCTUWITMPOBAHHON BOJOW M TIIATENBHO MepeMenuBaror. [luneTkoi ot-
ouparot 20 MJI 3TOTO pacTBopa B sSUYEHKY, JOOABISAIOT TUCTUILUIMPOBAHHYIO
Boay (kKak mpu onpexaeneHun koHueHtpauuu NaOH) u tuTpyroT pacTBo-
poM ruapokcuaa Hatpus. Crpenky npuOopa mepes; TUTPOBaHUEM yCTa-
HaBuBalOT Ha 80-90 nenenuit. TutpanT npunuBaroT nopuusimMu mo 0,5 M
710 T€X IMOp, MOKa HE 0OHAPYKAT HAYaJI0 PE3KOr0 YMEHbBIIEHUS TOKa3aHUI
npubopa, Mocie 4Yero A00aBIsIOT €II€ HECKOJIbKO MOpLHM pacTBOpa
NaOH. CTposT KpUBYyIO0 TUTPOBaHHUS, HAXOJAT TOUKY SKBUBAJICHTHOCTH U
pPaCcCUUTHIBAIOT MACCy TJIUIMHA B UCCIEAYEMOM PAacTBOPE B MUILIATPAM-
Max.

[IpoBOJAT CTATUCTUUECKYIO OOPA0OTKY MOTYUYEHHBIX PE3yJIHbTaTOB.
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JlabopaTopHas padora Ne 4

ONPEAEJEHUE CMECH AMUHOKHNCJIOT B CPEJIE
JIEJAHOU YKCYCHOU KUCJIOTbI METO10OM
HOTEHIHUOMETPUYECKOI'O TUTPOBAHUA

Cywinocmo padombl.

OnpeneneHre OCHOBAaHO HA COBMECTHOM MOTEHIIUOMETPUYECKOM THUT-
POBaHUU JIByX aMUHOKHCJIOT CTaHJAAPTHBIM PACTBOPOM XJIOPHOM KUCIIOTHI
B cpene Oe3BOJHOW YKCYCHOWM KuciaoThl. CTaHAapTH3allUI0 pacTBOpa
XJIOPHOM KHUCJIOTHI BEAYT MO TUApOodTaANaTy Kaaus, paCTBOPEHHOMY B 0€3-
BOJIHOM yKCYCHOM kucioTe. Kpome runpodranara ajis 3TON LEIH MpUMe-
HSIOT TaKXke 0€3BOIHBIN KapOoHaT HaTpus U qudenmiryanuau (D).

B nensHoOl yKCYyCHOM KMCIIOTE AUCCOUUALNS KapOOKCUIBHON TPYIIIIbI
AMUHOKHCJIIOT TIOJTHOCTBIO MOJIABIISIETCS, YTO MO3BOJISIET TUTPOBATh AMUHO-
TPYNITY XJOPHON KUCIIOTOM.

TexHuKka HEBOJHOIO TUTPOBAHUS U ammapaTrypa, UCHojib3yemasi Mpu
ATOM, TaKHe€ K€, KaK MpU TUTPOBAHUHU BOJHBIX pacTBOpoB. Ilo skcmepu-
MEHTAJIBHBIM JIAHHBIM CTPOSIT KPUBbIE TUTPOBaHMs B koopauHatax E —V
(HCIOy), ma, AE/AV — V (HclOy4), Ma (puc. 1). ITo mosy4eHHBIM KPUBBIM
HaxomaT Vi — o0bem HCIO,, momenmuii Ha THTpOBAHUE CMECH aMHHO-
KHCJIOT.

[Ipy BBIMOJSIHEHUN PA0OTHI KAaTETOPUUYECKHU 3alpeliaeTcsl 3acachiBaTh
PTOM B MUMETKY JICASTHYIO YKCYCHYIO KUCTIOTY!

L7

—
vy v; VIS, mn

Puc. 1. KpuBas noreHUHOMETPUUECKOTO TUTPOBAHUSA CMECU CEPHOU
KHCJIOTBI C THIPOCYJb(aromM HaTpust pactBopoM mudenmiryanuauaa (1);
muddepenmanpHas kpusas (11).
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Mamepuanwvl u 000pyoosanue

Xnopnas kucinota, HCIO,, 72 %-ii pacTBop.
VYkcycubiit anruapun, (CH3zCO),0.

VYkcycnas kucnora, CH3COOH, nensnasi.
I'mppodranar kanus, KHCgH,O,4, kpuctammieckui.
CMechr aMUHOKHUCIIOT.

Mepnas kon6a BMectumMocThio 50,00 M.

ITuneTka BMecTUMOCTRIO 5,00 M.

[Hunuaap BMectumocThio 10-25 mo.

VYcraHoBKa 111 TOTEHIIMOMETPUUYECKOTO TUTPOBAHUS B KOMILIEK-
Te ¢ pH-MeTpoM B pekrMe MUJUTMBOJIBTMETpA.

©CoNoaRrwDE

Buvinoanenue pabomot

1. IIpucomosnenue 0,1 M pacmeopa HClO, 6 nedsinoti ykcychotl Ku-
crome (non Tsaroit!). PacTBopstoT mpuOnusutensHo 9 miut 72%-i XJIopHOU
kucia0Tel B 100 M1 Ge3BOJIHON yKCYCHOM KUCJIOTHL. K mosydeHHOMY pac-
TBOPY NMPUOABJISAIOT HEOOJBIIMMHU MOPIUSMU MPU MTOCTOSHHOM OXJIaXe-
HUU okoyio 30 mu ykcycHoro anruiapuaa. KonOy 3akpbiBaroT mpoOKou u
OCTaBJIAIOT B TEUEHHE CYyTOK B TEMHOM MECTE, ITOCJIE YEro JEASTHON YKCYC-
HOM KHCJIOTOM TIOBOJAT 00BeM pacTBopa 10 S00 mi.

IIpuecomosnenue pacmeopa uopopmanama Kanus 6 aAe0sAHOU YKCYC-
Hou Kuciome (noo mseou!). PaccuuThIBalOT HAaBECKYy rujpodraiara Ka-
nus, HeoOxoaumyto st npurotoBieHus 50 mia 0,1 M pactBopa ruapo-
(dTanara Kanus B JIEASTHON YKCYCHOM KHUCIIOTE.

Paccuntannyro Maccy ruapodranarta Kaiausi B3BEIIMBAIOT B CTaKaHE
BMECTUMOCTHIO 50 MJI Ha aHAJTUTUUYECKUX BECaxX, paCTBOPSIOT MPHU Harpe-
BaHUU B HEOOJBIIOM 00beMe O€3BOJHON YKCYCHOM KHCIIOTHI, OXJIAXKIAI0T
pPacTBOp A0 KOMHATHOW TEMIIEPATYphl, KOJWYECTBEHHO MEPEHOCAT B Mep-
HYI0 KOJI0Y BMECTUMOCTBIO 50 MJI ¥ IOBOJAT 10 METKH JICASTHON YKCYCHOM
KUCIIOTOU.

Cmanoapmuzayus pacmeopa HCIO, 6 nedsinoti ykcycnou xuciome.
Bxurouaror pH-metp u nporpeBatot B TeueHue 15-20 muH. B crakan s
TUTPOBAHUSI OTOMPAIOT MUMETKOM (C TOMOIIBIO CIEIUATBLHON TPYIIIN) alu-
KBOTY pacTBopa ruapodTanata kaaus (5 mil) u 100aBIsSIOT MEPHBIM I[U-
JVHAPOM 25 MIT JIEASHOW YKCYCHOUM KUCJIOTHI.

3aTeM BKJIIOYAIOT MAarHUTHYIO MEIIAIKy, MEepeKItouaresib pojga padot
CTaBsT B MOJOXEHUE «+MV», a mepeKiIroyaTenb Juana3oHa N3MEpeHun —
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B no3uluio «-1...14». OneHUBaIOT 3HAYCHUE MOTEHLMANIA, HCIOJIb3Ys
HUKHIOIO IIKaTy npubopa. B 3aBucumoctu ot 3nauenus E (MB) nepekitto-
YalT JUAIla30H U3MEPEHUM B OHO U3 TIOJOXKEHUM «-1...4», «4...9» unu
«9...14».

IIpoBoasaT TuTpoBaHue pactBopa crangaptHoro semectsa 0,1 M pac-
tBopoM HCIO4 B nensHON yKCYCHOM KHUCIIOTE, NPHOABIISAS THTPAHT U3
MUKpoOropeTku mopimsamu 1o 0,2 mi. 3amuckiBatoT 00beM V (HCIO,) u
nokazanus npudopa (E, MB). Ilo pe3akoMy OTKIOHEHHUIO CTPETIKH Ha IIKaJe
OOHApY>KMBAIOT CKAYOK MOTEHIIMaia, OTBEUAIOUIMNA KOHIY TUTPOBAHMS,
MOCJIE€ Yero J100aBsIOT elile 2-3 MOpIHUH.

[To nosy4yeHHBIM TAHHBIM CTPOSIT KPUBBIE TUTPOBAHUS, HAXOIAT 00b-
€M TUTPAHTA B TOUKE SKBUBAJICHTHOCTH M PACCUUTHIBAIOT MOJISIPHYIO KOH-
LEHTPALIMIO PACTBOpPA XJOPHOW KHUCIIOTHI B JIEASHOU YKCYCHOM KHCIIOTE.
[IpoBOAAT XOMOCTOM OMBIT JJIsi BHECEHUs MONPABKH HA COACPIKAHUE OC-
HOBHBIX IPUMECEN B PACTBOPUTEIIE.

2. Ananuz cmecu amuHoKkuciom (aianuna ¢ genunaranurom). Tod-
HYI0 HAaBECKY CMECH aAMHUHOKHCIOT mMaccou okono 0,4 r B3BEMIMBAKOT Ha
AHAJIMTUYECKUX BECaX, PACTBOPSIOT MPU HArpEeBaHWU B HEOOJIBIIOM O0he-
Me 0€3BOJHOM YKCYCHOM KHCJIOTBI, IEPEHOCAT B MEPHYIO KOJIOY BMECTHU-
MOCTBIO 50 MJI U JOBOJAT IO METKU JIEATHON YKCYCHOU KHCIIOTOM.

TutpoBaHHE aTWBKOTHI MOJIYYEHHOrO pacTBopa (5 mi1) MPOBOAAT Tak
ke, kak 1 pu ctagaaptuzanun HClO,4. 1o KpuBBIM TUTPOBAHHS HAXOJISAT
V (HCIO4) B TOUKE 3KBUBAJICHTHOCTH M PACCUUTHIBAIOT MACCOBYIO JIOJIO
(%) KOMIIOHECHTOB CMECH.
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JlaGopaTopHas padora Ne §

BOJbTAMIIEPOMETPUYECKOE OIIPEJIEJIEHUE
TUPO3UHA HA TPAOUTOBOM DJIEKTPOIE

Cywinocms padomsut

OmHUM U3 METO/IOB, TO3BOJISIONIMX KOJTUYECTBEHHO OMpPEICIISITh aMu-
HOKHUCIIOTBI, SIBJIIETCS BOJIbTAMIEPOMETPUS HAa TBEPIABIX HHIAUKATOPHBIX
AEKTpoaax. V3BECTHBI JIMIIb HECKOJBKO MPHPOIHBIX 0-aMHUHOKHUCIIOT,
CIIOCOOHBIX OKHCIISITHCS Ha TPaUTOBOM DJIEKTPOJE, UYTO OOYCIOBIIEHO
CTpOCHHEM HX MoJjeKyd. Ha mpumepe AByX aMHHOKHUCIOT — (heHMIIaIaHU-
Ha ¥ TUPO3UHA (OKCHU(ECHMIIAMHUHA), OTIWYAIOIINXCS JIUIIb HATMYUEM OK-
CUTPYIIIIBI B MOJIEKYJIE TIOCJIETHEH, MOYKHO TIPOCIEIUTD BIUSHUE CTPOCHHUS
OpraHWYeCKOM MOJIEKYJIbI Ha 3JIEKTPOXUMHUYECKHE CBOMCTBA COCAMHEHUSI.
[Iporiecc okuCIIeHHS HEOOpATHUM W KOHTpoJupyercs auddys3uen memons-
puzaropa K 31eKkTpoay. OeHunnanaHuH dIEKTPOXUMUYECKH HEAaKTUBEH.

Mamepuanvt u 000pyodosanue

Tuposun, 0,01 M crangapTHBIA pacTBOP.

®ennnananuy, 0,01 M cTaHmapTHBIN pacTBOP.

AHaIM3UpyeMbIid pacTBOP TUPO3UHA.

Cepnas kucnorta, H,SO4, 0,01 M pactBop.

Mepnsbie k051061 BMeCTUMOCTBIO 10,00 mut.

[Tonsiporpad.

Sdyeiika ¢ TpapUTOBBIM HHIUKATOPHBIM M XJIOPHUACEPEOPSTHBIM
AIEKTPOJOM CPABHEHUS.

NogabkowdE

Boinonnenue pabomot

['otoBaT nonsiporpad Kk paboTe B KJIACCHMUECKOM PEXKUME COTJIACHO
OTMCAaHMIO. 3aUUIIAIOT U MOJUPYIOT 10 O1ecka PuiIbTpoBaIbHOU Oymaroi
TOPIIEBYIO MOBEPXHOCTH IPaUTOBOIO 3JIEKTpOJia (3TY onepanuro HeobXo-
TUMO TIOBTOPATH TMEpPe] perucTpamnuedl KakJIOW BOJbTaMIIEpOTPaMMBl,
YTOOBI MOJIy4aTh BOCIIPOU3BOIUMBIC PE3YIIHTATHI).

[IpenBapuTenbHO 3aUCHIBAIOT BOJbTaMIIeporpaMmy ¢gona. st 3Toro
B sueiiky nomemiatotr 10,0 mu pactBopa H,SO,4. YcTanaBnuBaioT Haualb-
eI noTeHan 0,5 B u 3anuceiBatoT BoisTamieporpammy ot 0,5 B 1o
moTeHIMala pa3psaa ¢oHa.
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B nByx mepHbIX mpoOupkax (koiadax) BMecTUMOCThIO 10,0 M1 TOTOBAT
5-10*M pacTBOpHI TUPO3UHA U (peHMTaaHuHa. [ 3Toro B oJHy mpo-
oupky (kon0y) BBoaat 0,50 mMa pacTBopa THpo3uHa, B Apyryto — 0,50 mnu
pacTBopa ¢deHuNaJaHuHA U pa30aBISIIOT A0 METKU pacTtBopoMm H,SO,. 3a-
MUCKHIBAIOT BOJITAMIIEPOTPAMMBbI O0OMX PACTBOPOB B TEX K€ YCIOBUSIX,
4TO0 U BoJbTamneporpammy (ona. Haxonar Benuuuny E;, Tupo3uHa u
U3y4aroT 00paTUMOCTh Mpolecca ero OKucieHus. JJig 3Toro cTposar rpa-
¢ux B xoopaunarax Igl/(l,, - 1) — E.

JI71s1 MOCTpOEHUS TPayUpOBOYHOIO rpaduka sl ONpeieICHUsI TUPO-
3WHA B MSATH MEPHBIX MpoOupkax (kosbax) BMecTuMocThio 10,00 My roTo-
BT CEPHUIO paCTBO]ADOB TUPO3WHA C KOHICHTPaLUsIMU 2,5:10°M, 5,0110° M,
1,0-10* M, 2,5- 10" M u 5,0-10” M. J[71s 5TOrO CTaHaapTHHIA PacTBOP TH-
po3rHa pa30aBISIIOT PacTBOPOM cepHOM KHCIOTHL. [lomoOpaB nuama3zon
TOKA JIJII CaMOI'0 KOHLEHTPUPOBAHHOI'O PacTBOPA, 3alUCHIBAIOT BOJIbTAM-
NeporpaMMbl BCEX PacTBOPOB, HE MEHSS YCJIOBUI. AHAJIU3UPYEMbI pac-
TBOp THUPO3UHA B MpoOupke (koade) BMectumocthio 10,0 M pa30aBisioT
0 METKH PacTBOPOM CEPHOM KHCJIOTBHI M PETUCTPUPYIOT BOJIbTaMIIEPO-
rpamMmy.

O06pabaTpIBaOT MOJIYYEHHBIE BOJIHTAMIIEPOTPAMMBI: U3MEPSIOT BBICO-
Ty BOJHBI U onpenensatoT Eqp. Ctpost rpaduk 3aBucuMoctd Eqp OT KOH-
IEHTpalu U yOEXKIaroTCsl B TOM, YTO OKHCJICHHWE THUPO3WHA MPOTEKAECT
HEOOpaTUMO.

Crposr rpaduk 3aBUCUMOCTH BBICOTHI BOJIHBI OT KOHIIEHTPAUU TUPO-
3UMHA U HaXOJSIT €ro KOHIICHTPAIIUIO B aHATU3UPYEMOM PacTBOpeE.
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JlaGopaTopHasi paGora Ne 6

KOJIMYECTBEHHOE OIIPEAEJIEHHUE
AMMUHOKUCJIOT B BEJIKOBOM I'MIPOJIN3ATE METOJOM
BYMAKHOH XPOMATOIPA®UN

Cywinocmu padomul

OTXx0z1bI MSICO- U MTUIIEKOMOMHATOB, COJIEpIKaIUe OOJIbIIOE KOIUuYe-
CTBO IMPOTEHHOB M OEJIKOBBIX COEJMHEHUHN, MOABEPralOTCsi BO3JCHCTBUIO
Neperperoro napa B aBTokjaBax. [lomy4eHHBIN THAPOIU3AT CONEPKUT 00-
aee 15 aMUHOKHUCTOT U CIYKUT 3G (HEKTUBHOM KOPMOBOM T00ABKOM B KH-
BOTHOBOJCTBE. [IpOgOIKUTENBHOCTh U TEXHUYECKUE NApAMETPhl THUIPO-
nu3a (JaBieHue, TEMIIEpATypa), a TAKKE COCTaB, HOPMA U PAllMOH KOPMO-
BbIX JI00ABOK 3aBUCST OT aMUHOKHCJIOTHOTO COCTaBa OEIKOBOTO T'UJIPOIH-
3aTa. YCTAHOBJICHHUE Ka4€CTBEHHOTO COCTaBa OEIKOBOTO THAPOJIM3aTa OC-
HOBAHO Ha Pa3IMYHBIX CKOPOCTAX MEPEMEIICHUS 0 XpoMaTorpaduiecKoit
OyMare KOMIIOHEHTOB aHATU3UPYEMOU MPOOBI OTHOCUTENIBHO (POHTA pac-
TBOPUTEIIS.

Mamepuanvt u 000pydosanue

PacTBopuTens: cMech OYTHIIOBOTO CHUPTa C YKCYCHOM KHCIOTON H
JTUCTUTMPOBAHHON BOJIOM B 00BEMHOM COOTHOIIECHUHM 4:1:5.

IIposButens: 200 Mr HUHTUAPUHA pacTBOPSOT B 100 MIT arieToHa.

AMUWHOKHUCIIOTHI: aJIaHWH, JIN3UH, BAJIUH, TUPO3HH, aclaparuiHoBas U
IIyTaMUHOBAs — CTaHJAPTHBIE PacTBOPHI ¢ KoHIeHTpanueit 0,01 Moms/m.

AHann3upyeMblid OEJIKOBBIN TUAPOJIN3AT.

Xpomatorpaduueckas kamepa

Xpomarorpaduueckas Oymara, Batman Nel.

CymunbHBIN mKad, MyJIbBeprU3aTOpP, MUHIIET

Mukponurietka BMecTUMOCThIO 0,10 M.

Buvinoanenue padbomaut

Iloocomoska xpomamoepaguueckoii 6Oymacu. BbIpe3aroT MOJOCKHU
xpomarorpadguueckoir Oymaru anmuHod 30 CM M IIMPUHOM, COOTBETCT-
BYIOIIICH MIUpUHE XpomaTorpaduueckoit kamepbl. CHU3Y Ha pacCTOSTHUM 4
CM KapaHJaIIoM MPOBOJAT CTApTOBYIO JUHHUIO. OTCTYNUB OT Kpas JTUHUU
Ha 2 CM, OTMEYAIOT NEPBYIO TOUKY. CTaHJapTHBIE PAaCTBOPHI AMUHOKHUCIIOT
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U aHAIU3UPYEMBIM OEIKOBBIA THIIPOJIM3AT HAHOCIT HA JMHUIO CTapTa Ha
paccTosiHuM 2-3 CM APYT OT JIpyra.

Xpomamoepaghuposarue. 1Ipoosr 00beMom 0,01 M HAHOCAT MHKPO-
MUTIETKOM MyTeM MPUKOCHOBEHHUS K Oymare B jaBa mpuema mno 0,005 mi B
OJIHY U Ty kK€ TOUKYy. /[[lnamerp karmiau Ha Oymare He JIOJDKEH IPEeBbIaTh 3
MM.

XpomaTorpaMMbl MOJICYIIMBAIOT B CYIIMUILHOM IIKady W MOMEIIAI0T
B XpoMmaTorpauyeckyro Kamepy c pactBoputeneM. IIpu 3TomM HIDKHUN
Kpall XxpoMaTorpaMMm IIOrpy»KaroT B pacTBoputeib Ha 1-1,5 cM. PactBopu-
TeJb MPOIyCKaloT yepe3 Oymary B TeueHue 3 4. st pa3geneHus aMuHo-
KHUCJIOT HEOOXOJAMUMO TPEXKPATHOE MPOIMYyCKAHHE PACTBOPUTENS C MEPUO-
JTUYECKUM BBICYIIIMBAHUEM XPOMATOrPaAMM.

3atreM XpomMaTOTpaMMbl H3BJIEKAIOT M3 KaMmephbl, OTMEYaloT (pPOHT
IBIYKEHHS PACTBOPUTENIS M MOMEIIAOT B cymmiabHbl mkad (70 °C) Ha
10-15 mun. XpoMaTtorpaMmbl OpOSIBISIOT PAaCTBOPOM HUHTHIPHUHA B alle-
TOHE (OMPBICKMBAIOT U3 MYyJIbBEPU3ATOPA), HUKHUM Kpal XpoMaTOrpamm
MOJJICPKUBAIOT THUHIIETOM, YTOOBI JUCT OyMaru pacmoJiarajics BepTHU-
kaibHO. I[lociie 3TOro XpomMarorpamMmbl MOJCYIIMBAIOT B CYIIUIBHOM
mkady npu 70°C B reuenue 15 mun. [Ipu OposBiIeHHH XpOMATOTPaMM I10-
ABJISIFOTCSL TSITHA CUPEHEBO-(PUOJIETOBOIO I[BETAa HA HEKOTOPOM PaCCTOsI-
HUH JPYT OT JpyTa.

Ob6pabomka xpomamozcpamm. KadecTBEHHBIM aHAIU3 AMHUHOKHUCIIOT
IIPOBOJIAT ITYTEM CONOCTABJIEHHUS MOJIOKEHUSA MATEH CTAHIAPTHBIX PACTBO-
POB aMUHOKHUCJIOT ¥ aHAIU3UPYEMOI0 TUIpoaun3ata. JJjisi 3Toro pacCuuThi-
BAIOT BEJIWYMHY Rf /Uil KaXXJI0W aMHHOKHCIIOTHI KaK OTHOIIEHUE MyTH,
OPONAEHHOIO aMUHOKHUCIOTON (PacCTOSIHWE OT JIMHUU CTapTa 10 LEHTpa
NsATHA), K MYTH, TPOUJACHHOMY pacTBOpUTENeM (PacCTOSHUE OT JIUHUU
cTapTa 10 TpaHMIbl CMEUIeHHs pacTBoputens). Kaxnas amuHokHcioTa
PU OJMHAKOBBIX YCIOBUAX SKCIEPUMEHTA UMEET MOCTOSIHHYIO BEIIMYUHY
R¢. CpaBHEeHUE 3TUX BEJIUYMH, XapaKTEPU3YIOIIUX CMEIIEHUE 30H aMHHO-
KHUCJIOT CTaHJIAPTHBIX PACTBOPOB U MOJYYEHHBIX IIPU XpoMarorpadupoBa-
HUU OEJTKOBOTO THAPOJIM3aTa, TTO3BOJISIET CACNAaTh BBIBOJI O Kau€CTBEHHOM
COCTaBE HUCCJIEAYEMOTO TUIPOIU3aTa.
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JlaGopaTopnas padora Ne 7

KOJIMYECTBEHHOE ONPEJEJEHUE ACITAPATUHOBO,
rTYTAMMHOBOW AMUHOKUCJIOT U BAJIMHA
B BEJIKOBOM I'lJIPOJIU3BATE METOJIOM BYMAXKHOHN
XPOMATOI'PA®PUN

Cywnocmob pabomot

[Ipy mogy4yeHMH aMHUHOKHCIOT HEOOXOJWMM IOCTOSHHBIM M HaJekK-
HBIN KOHTPOJIb 32 COCTaBOM OEJIKOBBIX THAPOIN3aTOB. AHAIN3 OCHOBAH Ha
pa3feIeHU KOMIIOHEHTOB BCJICJCTBUE MX Pa3JIMYHBIX CKOPOCTEH mepe-
MEIIEHUS TI0 XpomaTorpaduyeckoit 6ymare. KoqnuecTBEHHO aMUHOKHC-
JIOTBHI OMPEAEIISTIIOT (POTOMETPHUUCSCKH TIOCTIe TTEPEeBEACHUS] KOMIIOHEHTOB B
ATAaHOJIbHBIA pacTBOp. B kadecTBe (hOTOMETpHUECKOrO peaKkTHBA MPUMeE-
a0t cynbdar meau (I1).

Mamepuanst u 000pydosanue

1. DTUNIOBBIN CIUPT, paCTBOP C MacCoBO goJieit 96 %.

2. 8-ruapokcuxunonuH: 0,1 T nmpemapara pactBopsitoT B 100 Ma cmecu
OYTHJIOBOTO CIIUPTA C YKCYCHOM KUCIOTOM U BoAoM (4:1:2).

3. PactBopuTenb: cMech OyTHUIOBOTO CHOUPTa C YKCYCHOW KHUCJIOTOH M
BOJIOM B 00BEMHOM COOTHOIIEHUU 4:1:5.

4. Ilposasutens: 200 Mr HUHrUIpUHA pacTBOPsOT B 100 Mit anieToHa

5. Omoent: 10 M pactBopa cynbdara meau ¢ MaccoBoit goneit 0,005
% B 3THIIOBOM cniupTe pa30aBistoT 90 MJ 3TUIIOBOrO CIUPTA, MOJTYYaIOT
pacTBop cyibdaTa MeIH C MaCCOBOM 0OJen 5.10™ %.

6. AMMHOKHCJIOTHI: acllaparuHoOBasi, TITyTaMUHOBAsI, BAJIMH — CTaHIapT-
HbIE BOJHBIE PacTBOpPHI ¢ KoHIeHTpanueit 0,01 Monw/m.

/. AHanu3upyeMblii OEIKOBBIN THIPOJIU3AT.

8. Xpomarorpadudieckas kamepa.

9. Xpomartorpaduueckas 6ymara, Barman Ne 2.

10. ®OTORNEKTPOKOIOPUMETP.

11. KroBeTHI C TONIIMHON MOTJIOIIAOIIETO CJI0s 1 cM.

12. AHanUTHUYECKHE BECHI.

13. TlynbBepu3zaTop, CyIIMIbHBIN mKad, HOKHUIIBIL.

14. Mukponunerka BMecTUMOCThI0 0,10 M.

15. ITpoOupkwu.
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Buvinoanenue pabomot

Iloozomoska xpomamoepaguueckou dymaeu. J{ns paznencHus amu-
HOKHCIIOT MPUMEHSIOT Oymary, mpeaBapUTebHO 00pabOTaHHYIO PacTBO-
poM  8-TUAPOKCUXHUHOJIWHA (IIPU ATOM YIAISIOTCSA CJIEJAO0BBIE KOJIWYECTBA
KaTHOHOB MeTajuioB). JIMcTel Oymaru, COOTBETCTBYIOIIHE IO pa3Mepy
XpoMarorpapuyeckon Kamepe, IIOMELIAI0T B pacTBoOp 8-
rUAPOKCUXHHOMMHA. Yepe3 1-2 MUH Oymary moJICylUIMBalOT B CYIIUILHOM
mwkady npu 105°C (paboTaroT B BEITSHKHOM IIKady!), MOMEIAIOT B XPO-
MaTorpaUUecKy0 Kamepy, 3aKpeIuisiioT OJMH KOHEIl B KIOBETE C MO/I-
BIDKHBIM pacTBOpuUTEeM (1r0eHTOM). PacTBOpuTENh MpomycKaroT mo 0y-
Mare CBEpXy BHHU3 JIO MOJHOTO yJAICHUS TEMHOOKPAIIEHHBIX TUAPOKCHUXH-
HOJIATOB B TeueHue 36-48 4. [IpoMbITyr0 Oymary cymiaT B BBITSKHOM IIIKa-
dy.

Ilocmpoenue epadyupogounozo epaguxa. '0TOBAT BOJAHBIE PACTBOPHI
aMHUHOKHUCIIOT ¢ KoHIleHTparuen 0,01 mons/1. HaBeckn aMUHOKHCIIOT, CO-
oTBeTcTBYyromue 10 MiI pacTBOpa 3TOM KOHLUEHTPALMHM, COCTABIAOT JJIsS
acrmaparuHoBou kuciyotsl 13,3, Banuna 11,7, rmyraMiuHOBOM KUCTOTHI 14,7
Mr. MukponuneTkod HaHocsAT Ha Oymary (5, 10, 15, 20)-10'3 MJI CTaH-
JApPTHBIX PAcTBOPOB aMUHOKHUCIOT MOPLUSMH OOBEMOM MO 5 10" M Ha
PaCCTOSIHUM 5 CM OT Kpasi ¢ TaKUM PacyeToM, YTOOBI Kaxk/1as TOYKU Tpa-
nyupoBouHoro rpaduka coorserctsoBaia 0,05; 0,10; 0,15 u 0,20 Mr amu-
HOKHCJIOTBI. PacTBOp HAHOCSAT Ha Oymary TOJBKO IOCJI€ BBICYIIUBAHUS
OpeAbIAYIIUX Kaneidb. ONTUMAIBHON JJIs1 BBITTOJTHEHUS] PA0OThI SABIISETCS
cpena ¢ pH 5,0-6,0, Tak Kak mpu 3TOM YCTPAHAETCI MOHU3ALUMS aMUHO-
KHUCJIOT.

Xpomamoepaghuposanue. PazneneHne aMUHOKHUCIOT MPOBOAST HUC-
xomsmuM MeToaoM. Konerr Oymaru, Ha KOTOPOM HAHECEHBI KAarlulM pac-
TBOPOB, MOMENIAIOT B KIOBETY C MOJABUYKHBIM PACTBOPUTEIEM TaK, 4TOOBI
MATHA UCCIECYEMBIX PACTBOPOB HE MOTPYKAINCH B pacTBOpUTENL. B Ka-
YECTBE MOJIBUKHOTO PACTBOPUTENIS MPUMEHSIOT BEPXHUI CJIOM cmecHu Oy-
TAJIOBOT'O CIIMPTA C YKCYCHOW KHMCIIOTOW W BOINOM. HWxKHUI cioil cMecu
MpeHA3HAYEH JIJI1 HACBIICHUSI KAMEPBI.

JInst pa3BUTHST XpOMATOrpaMMbl PacTBOPUTENL MPONMYyCKaroT Ha 2/3
JUTMHBI OyMaru, 3aTeéM XpoMaTOrpamMMy BBICYIIMBAIOT U BTOPUYHO MPO-
MyCKaIOT 4Yepe3 Hee MOJABMKHBIN pacTBOpUTENb. Takum oOpa3om, Xpoma-
TorpaMMmy o0pabaThIBalOT 3 pasza. 3aTeM IO0J0CKYy OyMaru BBICYLIUBAIOT U
OPOSIBIIAIOT XPOMATOTPaMMy PAacTBOPOM HUHTMIPUHA (ONPBICKUBAIOT W3
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nyiabBepusaTopa). [IposiBiieHHYI0 XpoMaTorpamMy HarpeBaroT 15-20 mMuH
npu 60 °C B cymuisHOM mKady. PacmonoxeHue 30H aMHHOKHCIIOT IIO
HaIpaBJICHUIO JIBUKCHUS PACTBOPHUTEIIS (CBEpXY BHU3) CICAYIOIICE: acma-
paruHoOBasi KMCJIOTA, IITyTAMUHOBAs KUCIIOTA, BAJIUH.

[Tocne pa3BUTHS XpOMaTOrpaMMbl BBIPE3AIOT YYacCTKHU IISITEH, 3aHU-
MaeMble aMHUHOKHUCIJIOTaMH, COOKY XpOMaTOrpaMMbl BBIPE3al0T KOHTPOJIb-
HbIE YYaCTKH, HE COAEpkKallMe aMUHOKHUCIOT U PaBHbIC MO ILIOMIAAU 30-
HaM ONpe/eNIsIeMbIX COeIMHEeHUI. Bhipe3anHble ydacTku OyMaru u3Mesb-
Yal0T HOXKHUIIAMU M MOMENIA0T B MpoOupku. B kaxmyro mpoOuUpky mo-
OapysitoT mo 10 M amroeHTa, 06beM JOBOAAT A0 20 MJI STUIIOBBIM CITHP-
TOM U BCTPSIXMBAIOT. DIIFOMPOBAHUE MPOUCXOJUT B pe3yibTare o0Opa3oBa-
HUS KOMILIEKCHOTO coeauuenus amuHokucaot ¢ Cu (1) opamxkeBoro 1se-
Ta, paCTBOPUMOTrO B 3TWJIOBOM crniupte. [Ipobupku ¢ smoaTaMu nmomenia-
I0T B 3aTEMHEHHOE MECTO M OCTaBJISIIOT Ha | 4, IEPUOAMYECKH MEPEMELIN-
Basi UX COAEPKUMOE.

Onpedenenue KoHyeHmMpayuu amMuHOKUCIOM 8 OeIKO8OM 2UOPOIU3A-
me. ONTUYECKYIO TJIOTHOCTh SKCTPAKTOB M3MEPSIOT Ha (OTOIIEKTPOKO-
nopumetrpe npu A=530 HM. KOHTpOJIBHBIN pacTBOP COJEPKUT BCE HEOO-
XOJIUMBIE PEAKTUBBI, KpOME€ aMHUHOKUCIOT. CTpOAT rpalyupOBOYHBIN I'pa-
(UK B KOOpAMHATAX ONTUYECKAs IUIOTHOCTh — KOHIEHTPALIUSI aMUHOKHC-
70T, MoJib/J. [1o rpaduiky HaXOAT KOHIIEHTPAITMIO AaMUHOKUCIIOT B aHAJIH-
3UPYyEMOM OEITKOBOM T'HAPOJIU3ATE.
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JlabopaTopnasi padora Ne 8

®OTOMETPUYECKOE TUTPOBAHUE I'/INIIUHA
B CPEJIE JIEJSTHONU YKCYCHOM KUCJIOTHI

Cywinocmu padomul

B cpene neasiHol yKCyCHOM KHCJIOTHI KapOOKCUIIBHBIE TPYIIbI aMHU-
HOKHCJIOT OJOKUPYIOTCS. B pe3ynbTaTe CTaHOBUTCS BO3MOXKHBIM — THUTPO-
BAHME AMUHOKHUCIIOT PACTBOPAMM CUJIBHBIX MUHEPAIBHBIX KUCIOT 3a CUET
IPOTOHUPOBAHKS AMUHOTPYIIBI. TOYKY SKBUBAJICHTHOCTH OIPEICISIOT C
MOMOIIbI0 MHAMKATOpa TporeosnHa 00, U3MEHSIOIIEro IBET pacTBOpa C
&KenToro Ha (uoneToBbiil. 3MeHeHne OKpacKku perucTpupyroT (GoTromer-
PHAYECKUM METOJOM IT0 ONITHYECKOU IIJIOTHOCTH pacTBopa npu 620 HM.

Mamepuanwvl u 060pyoosarue

1. YkcycHas kucnora, CH3COOH, neasinas.

2. Kapo6onat Hatpus 6e3Boanbii, Na,CO3, KpUCTaTINYECKHIA.

3. Xnopnas kuciora, HCIO4, 0,1 M pacTBOp B JIeASHON YKCYCHOM KH-
CJIOTE.

4. I'muuun, NH,CH,COOH, kpucTaiinyecKu.

5. Tponeonun 00, 0,1%-i1 pacTBOp B JI€ASTHON YKCYCHOM KHUCIIOTE.

6. Mepnbie k051061 BMeCTHMOCTBIO 50,00 M.

7. IIunieTkn BMecTUMOCTBIO 5,00 MuI.

8. MukpobropeTka BMeCTUMOCTHIO 5,00 M.

9. Tutpatop HOTOIIEKTPUIECKHUIA.

10. AHaTuTUYECKHE BECHI.

Buinonnenue pabomoi

1. Ilpucomosnenue pacmeopa HClO, 6 neosinoii ykcycnoti kuciome.
Turpantom ciyxut 0,1 M pacrBop HCIO,4 B neastHOM YKCYCHOW KHCTIOTE.
J1Jist ero MpUroTOBIIEHUS] B MEPHYIO KOJIOY BMECTUMOCTHIO 500 M1 BHOCST
8,8 Mt 43%-it HCIO4, pacTBOpsitoT B 100 M1 0€3BOAHON YKCYCHOM KHCIIO-
ThI, IPWJINBAsT €€ HEOOJBIIMMHU MOPITUAMHU TIPH OXJIAXKJIECHNUU. 3aTeM TIpHU-
0aBISAIOT 35 MJI YKCYCHOT'O aHTHIPHUIA U OCTaBIIAIOT Ha CYTKHM B TEMHOM
mecte. [loce aToro 1oBoASIT 00bEM B KOJIOE 10 METKH JICISTHON YKCYCHOM
kucioToil. KoHIEeHTpaiuioo pacTBOpa YCTaHABIMBAKOT IO OE3BOJHOMY
KapOOHATy HATpHs.
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IIpucomosnenue pacmeopa Na,CO3 6 nedanou yKCycHou Kuciome.
Tounyro HaBecky Na,COjz; maccoit okoio 0,25 r momemarot B dhapdopo-
BYIO YAIIKy, TPUOABIISIIOT HECKOJBKO Kameyib O€3BOJAHON YKCYCHOW — KH-
CJIOTHI JUIsl TIpEBpallleHUsl KapOoHaTa B aleTaT U BBIIIAPUBAIOT JOCyXa Ha
BoJsiHOU Oane (mox Tsaroi!). Ocagok pacTBOPSIOT B HEOOIBIIIOM O0BEeMe
JEJITHOW YKCYCHOM KHUCJIOTBI, paCTBOP MEPEHOCSAT B MEPHYIO KOJIOYy BMe-
CTUMOCTBHIO 50 MIT K TOBOJAST PACTBOPUTEIIEM O METKH.

Cmanoapmuszayust pacmeopa mumparnma. 1Ipo0y 5 MJ1 OJTy4eHHOTO
pacTBopa KapOoHaTa HATpHUs IMHUIIETKOM C IMOMOIIBIO PE3MHOBOM TIpyIId
NEPEHOCAT B CTAaKaH JjIsi TUTPOBAHUS, CIyKaIIUi KIOBETOU mpubopa, J10-
OaBJISIOT JIESHYI0 YKCYCHYIO KHCJIOTY B TaKOM KOJIMYECTBE, YTOOBI YpO-
BEHb PAacTBOpPA B CTaKaHE ObLI BBIIIE YPOBHS OKHA, YEPE3 KOTOPOE MPOXO0-
IUT CBET. 3aT€M BBOJST 1-2 Karuim pacTBOpa MHIUKATOPA U TUTPYIOT U3
MukpoOropetku pactsopom HCIO,, mpubaeiiss ero mo 0,20 mit.

TuTpoBaHue MPOAOJDKAIOT 10 TE€X IMOP, MOKa IMOCTIe PEe3KOro U3MeHe-
HUS TIOKa3aHUs MpUOOpa MepecTaHyT U3MEHATHCS 3HAYCHUS C JOOABICHU-
€M KaxJ0l HOBOW mopuuu pactBopa. CTposT KpUBYIO TUTPOBAHUS B KO-
OpJIMHAaTaX IMOKa3aHus mpudopa — 00beM TuTpaHTa. TOUKY SKBHBAJIECHTHO-
cTu Haxomat (puc. 2, kpuBas 1) kak MakcuMyM Ha AuddepeHIanbHOMI
KPUBOH, IMOCTpOeHHOH B KoopamHatax (AA/AV) —V mim, tie A — mokasa-
HUS PETUCTPUPYIONIETO MPUOOpa B KAXKJIOW TOUKE TUTpOBaHUS (puC. 2,
kpuBas 2). Onpenensitor 00beM TUTPAHTA B TOUKE IKBUBAICHTHOCTU U
PaCCUUTHIBAIOT MOJISIPHYIO KOHILEHTPAIMIO XJIOPHOW KHUCIIOTHI, YYUTHIBAS
HABECKY CTaHJAapTHOTO BEIIECTBA U MIPOBEJICHHbIC pa30aBICHHUS.

2. Ananuz uccneoyemozo sewjecmea. HaBecky rimmumaa maccoit 0,3-
0,4 r, B3SITyI0 Ha AHAIMTUYECKUX BECAX, PACTBOPSIOT B JICASTHON YKCYCHOM
KHCJIOT€ B MEpHOU K0j10€ BMecTuMOCThi0 50 M. [IpoOy 5 mut atoro pac-
TBOpa MOMENIAIOT B CTAKaH-KIOBETY, JOOABISIOT JIEASHYIO YKCYCHYIO KH-
CIOTY J0 HYXXHOTO 00Bbe€Ma, MHIUKATOP M TUTPYIOT PACTBOPOM XJIOPHOM
KUCJIOThl TaK, KaK 3TO JeNaii Npu CTaHAapTU3auuu TuTpaHTa (I.l.).
CTpodT KpUBYIO TUTPOBAHUS, HAXOJAT TOUKY SKBUBAJICHTHOCTH U PACCUU-
THIBAIOT MAacCCOBYIO N10JII0 (%) aMHUHOYKCYCHOM KHCJIOTBHI B aHaJU3UPYe-
MOM TMpenapare TIuIHA. [IpoBOAST CTAaTUCTUUECKYI0 OOpabOTKY MOJTY-
YEHHBIX PE3yJIbTaTOB.
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AALZA
A.av

=

V(HC1O4)Mu
Puc. 2. Kpuas ¢oTOMETPUYECKOTO TUTPOBAHUS TIUIIMHA PACTBOPOM

XJIOPHOM KHCJIOTHI B JICASTHOW YKCYCHOM KHCIIOTEe: | — MHTerpanbHas KpHU-
Bad, 2 — nuddepeHnnanbHas KpuBasl.
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JlaGopaTopHasi paGora Ne 9

PA3SJAEJBHOE CIIEKTPO®OTOMETPUYECKOE
OINPEJAEJIEHUE APOMATHYECKUX AMUHOKUCJIOT
B BOJAHbBIX PACTBOPAX

Cywnocms padomol

Co3nganre HOBBIX (papMalleBTUYECKUX MPENapaToB W MHIIEBHIX MPO-
JTYKTOB, COACPKAIINX OMOJOTHYECKU aKTUBHBIC BEIECTBA, JUKTYET HEO0O-
XOJIUMOCTh Pa3pabOTKH 3KCIPECCHBIX METOJUK CEICKTHBHOIO OIpesese-
HUS OTACIBHBIX MX KOMIOHEHTOB. KomnduecTBeHHOE ompeseiacHue HeHu-
JajaHuHa, TUPO3WHA W TpunTodaHa B BOJHBIX Cpeaax IPH COBMECTHOM
IMPUCYTCTBUH 3aTPYTHEHO TEM, UTO OHHU XapaKTEPHU3YIOTCS OJM3KUMH MaK-
CHMYMaMH CBETOIOTJIOIICHUS.

Mamepuanwvl u 060pyoosanue

1. AMUHOKHCIIOTHI: eHUIIaTIaHWH, TUPO3UH, TPUNITO(aH.

2. AHaauTHYECKHE BECHI.

CnextpodoToMeTp.

KBapiieBbie KIOBETHI C TOIIIIMHOM MOTJIONIAIOIIETO CJIos 1 cM.
ITnmieTkn BMecTUMOCTRIO 5,00 M.

Mepubie k051061 BMecTUMOCTBIO 100,00 M.

SN

Buvinonanenue pabomot

Ilocmopoenue epadyuposounvix epaguxos. Jljist BBIOOpa aHaIUTHUYE-
CKOW JUIMHBI BOJIHBI A,; CHUMAIOT CIIEKTPHI MOTJIOIIECHHS PACTBOPOB aMU-
HOKMCJIOT B Auarna3one JnH BoJiH 200 — 300 HM (cTposT TpaduK 3aBUCH-
MOCTH ONTHYECKON IIOTHOCTH OT JJIMHBI BOJIHBI). [[ns1 oOecrieueHnst Hu3-
KHUX MPeJIeTIOB 0OHAPY>KEHHS U BOCIPOU3BOJUMOCTH MOJTYyYaeMbIX PE3yJib-
TaTOB HEOOXOAMMa MaKCUMajbHas BEJIMYMHA MOJSPHOro Kodhduimenta
CBETOIOTJIONIEHUS; A,; BBIOMPAIOT HAa MAaKCUMyM€ CBETONOTJIOMICHUS
doromerpupyemoro pacteopa (I = lcm). I'pagyupoBounsie rpaduku s
omnpeneneHus (peHwnalaHuHa, TUPO3MHA M TpUNTOodaHa CTPOAT MpHU
JUTMHaX BOJTH 257, 275 u 279 HM COOTBETCTBEHHO (pHc. 3).
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1,0

§ =
o

0,2 0,4 0,6 08 1,0 wmr/em’®

| | | | | |
CTyn
0,02 0,04 0,06 0,08 0,10 wmr/em®

l l l l |
CTfpl
0,01 0,02 0,03 0,04 0,05 wr/eM®

Puc. 3. I'pagyupoBouHbIe TpaduKu sl CIIEKTPOPOTOMETPUUYECKOTO
onpenenenus denmnanannna (1),ruposuna (2) u tpunrodana (3) B BOJI-
HOM pacTBOpE

Onpedenenue aMuHOKUCIOM 68 AHAIU3UPYeMbIX pacmeopax. B ogHOM
MepHO# KoJsi0e BMecTUMOCThIO 100,00 M1 TOTOBSIT pacTBOP, COJEP KAIIMIA
1,00 mr/mn ¢penunananuna u 0,10 mr/mia Tupos3una; B apyrou — 1,00 mMr/miu
dbenmnananuna u 0,10 mr/mn tpuntodana.

doToMeTpUpyeMbIE PacTBOPhI MPEIABAPUTEIBHO Pa30aBisAOT BOJOMN
TakKuM 00pa3om, 4YTOObI ONTHUYECKAs IUIOTHOCTh A HAXOAWJIACh B MpEJe-
nax 0,2 — 0,6. CoaepkaHre aMAHOKHUCIIOT MPU UX COBMECTHOM IPHUCYTCT-
BUU onpeAesitoT rpadguuecku (puc. 4 u S).

A
12

1,0

0,8

0,6 ___________-(_/:'/
0,4 ! //Lb-/ /

0,2

CrmMI/cM3

0,(|)4 0,(|)6 0,(|)8 0,1|0

Cone.MT/CM3

0,2 04 0,6 0,8 1,0
Puc. 4. I'pagyupoBounsie rpaduku aJjis onpeaenaeHus tpuntodana (1,

A =279 um; 2, A = 257 uM) u penunananuna (3, A = 257 HM) npu coBMe-
CTHOM TMPUCYTCTBHUU B BOJHOM PacTBOPE.
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Ilo onrTHueckoN IJIOTHOCTU OJJHOM W3 aMHUHOKMCIIOT HAaXOAT €€ KOH-
HeHTpaluio (HampuMmep, TpunrodaHa Mpu AJWHE BOJIHBI 279 HM Ha puC.
4), NpOBOJAT MEPNEHAUKYJIAP HAa TPaAyHUPOBOUYHYIO MPSMYIO, COOTBETCT-
BYIOLIYIO 3TOW AMHUHOKHCIOTE NPHU JJIMHE BOJHBI BTOPOTO KOMITIOHEHTA
(Tpunrtodpana mipu AyuHE BOTHBI 257 HM). [lomydeHHbIN 0Tpe30K (X) IKCT-
panoJIMpyrOT HA OChb ONTHUYECKOM MIOTHOCTA W HAXOJAT KOHIEHTPAIIHIO
pacTBoOpa APYrol aMUHOKHUCIJIOTH ((eHuaIaHuHa MPU JJIMHE BOJIHBI 257
HM). AHaJOTMYHO HAaXOJAT KOHIIEHTpAIlMM TUPO3UHA U (PeHWIaTaHWHA
IPU COBMECTHOM MPUCYTCTBUH.

A
0,900 1/0
A
0,675
/ 2 /
0,450 /I’/
- J:JLX/“//“
—W ______ - 1
0.225 L ~ / || E 3
/E/T ! E ! ! Cphe, MI/CM®

0,2 0,4 0,6 0.8 1,0
| | | | | | O st

0,02 0,04 0,06 0,08 0,10

Puc. 5. I'panyupoBouHbie rpaduku s onpeaeneHus GeHnnaiaHuHa
(1, A =257 um) u tuposuna (2, A = 275 am; 3, A = 257 HM) IpU COBMECT-
HOM IIPUCYTCTBUU B BOJTHOM PacCTBOPE
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JlaGopaTopHas padora Ne 10

NCCIEJOBAHUME CTYKTYPbBI CbIBOPOTOYHOI'O
AJIBBYMHHA C IOMOIIbBIO UK CITIEKTPOCKOIINH

Cywinocms padonivl

Cnenuduueckuit Bun MK criektpoB OEIKOB ompenenseTcs: HaTuIuem
B UX CTPYKType MENTUIHBIX TPYII, COOCTBEHHBIE KOJEOAHUS KOTOPBIX
00yCJIOBJIUBAIOT W3MEHEHHUE JUIOJBHOTO MOMEHTA MOJIEKYJIbl, TaK KakK
npu 3ToM 3atparuBatorcs cBsi3u CO u NH ¢ 6oibmuMu JunoabHBIMU MO-
meHTamu. B UK cnektpax OeiakoB HamOOJBIINN HHTEpPEC MPEACTABIACT
UCCIIEJIOBAHUE B 00JIACTAX, IJIE PACIOJIOKEHBI MOJIOCHI KOJICOaHUN Ter-
TUJIHOM rpyInbl — nonockl norjouienus Amun |, 1, 111, V, a Takxe nosno-
cbl BaJeHTHbIX Konebanuii NH-rpynm. Xapakrepuctuueckas mojioca Io-
riowenns Amug | (1610-1690 cm™) 00ycCJIOBJICHa BaJICHTHBIMHU KOJeOa-
ausivu rpymn C=0 menrugHoit ces3u. [lomoca Amun 11 (1490-1580 cv™)
cBsi3aHa ¢ aedopmarmonHbpIME KojebanusamMu NH B mtockocTu menTuaHo
rpynnsl.  [Toaocer mormomenns Amua |1 (1200 — 1300 CM'l) u Amun V
(580 - 700 CM'l) 00YCJIOBJIEHbI COOTBETCTBEHHO IJIOCKUMHU U HEIJIOCKUMU
nedopmarmoHHbiMu kosiebanusamu NH — rpynm.

Mamepuanvt u 000pyodosanue

1. bpomun xamus, KBr, kpucrannmyeckuid.

2. Otunoseiit criupt, CoHsOH.

3. Kpucrannuyeckuii anb0yMuH.

4. AratoBas CTYyIIKa, ITECTHK.

5. AHAUIUTUYECKHUE BECHI.

6. IIpecc-dbopma, ckanmpIieny, TUHIET, CTEKJISTHHAS JOMaTKa.
7. Crnekrpodotometp Specord IR-75.

8. TepmocrTar.

Buvinoanenue padomot

Iloocomoska o06pa3zyos bGenxa Ons ucciredosanus memooom HK-
CNeKmMpOCKONUU.

Monoxkpucramnueckuid 6pomua kanuss KBr pactuparor B aratoBoit
CTYIIKE 10 COCTOSIHHUS “IyApbl” M BBICYIIMBAIOT B TepMocTtare npu 150-
160°C 1o monHOro ymaneHus cliefoB Boibl. [IpOBEPSIOT YHCTOTY pacTep-
Toro KBrI u crenenp €ro BBICYIIMBAaHMS IO OTCYTCTBHIO ITOJIOC ITOIJIOLIE-
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aust B o6macti 4000 — 600 cm ™. Cyxo#t n uncteii KBr B aToM nHTEpBase
BBIMTUCBHIBACT MPSIMYIO JIMHUIO, KOJEOAHUsI MOJIEKYJT THIPATHON BOJIBI MPO-
ABJISIFOTCS. B BHJIE MHTEHCUBHBIX IOJIOC MorjioimeHuss B odnactu 3700-
3300, 1640-1610 u 1400 cv™.

HaBecky ucciemyemoro obpasia B KOJu4ecTBe 1,5 Mr B3BEHIMBAIOT
co 150 mr nmoarorosnennoro KBr (cootnomenue 1:100), TmiarenbHo me-
PEMEMBAIOT B aratoBou crynke B TeueHue 10 munyt. lanee 100 mr cme-
CHU TIEPEHOCST B Mpecc-PopMy, paBHOMEPHO PaCIpeaeIsiOT M0 BCEMY Ka-
HaJy C MOMOIIBI0 CTEKJISTHHOW JIOMATKH, Ipecc-PopMy 3aKpbIBAIOT U IO-
MeIarT noj npecc (gasnenue 150 KF/CMZ). Hagecky npeccyroTr B TeueHue
30 MUHYT, 3aTeM pa30uparoT mpecc-PopMy U C MOMOIIbIO MUHLIETA TEPE-
HOCSIT TOTOBYIO TaOJETKY B TaOJeTKoAepKaTeb (MPaBUIILHO CIIPECCOBAH-
Has TabyieTka abCOMOTHO MpO3payHa U UMEET MOCTOSTHHBIE pa3Mephl 25 X
4 x 0,5 mm).

[Tocne u3roroBieHus TabJeTKu npecc-popMy HEOOXOAUMO OUYUCTUTH
OT CJIEZIOB TAJIOT€HU/IOB IIEJIOYHBIX METAJUIOB BO U30€XKaHUE KOPPO3UU pa-
0odeil moBEepXHOCTH: mpecc-hopMy CHaudajga MPOTHPAIOT BATHBIM TaMIIO-
HOM, CMOYEHHBIM B JUCTHUJUIMPOBAHHOM BOJE, TOTOM TaMIIOHOM, CMOYEH-
HbIM B 3TUJIOBOM CHHPTE, W TIIATEIbHO MPOTUPAIOT caideTKoil u3 Oanku
WIM XJIOMYAaTOOYMaXHOM TKaHW [JIsi MOJHOTO YJaJ€HUs CJEAOB BIIaru.
ATraToBYIO CTYIIKY, CKQJIbIICJIA, MTUHIIET U CTEKJISTHHYIO JIONATKY MOCJIe MpU-
TOTOBJICHHSI KaXJ0Ml TAOJNETKM MPOMBIBAIOT CHayalda JUCTHILIMPOBAHHOMW
BOJIOM, a 3aTEM CIIUPTOM JJIsl YJAJIEHUs CIe0B 00pasia.

3anuce u pacuupposka cneKkmpozpammol.

BxitodueHue, HaCTpONKY M FOCTUPOBKY MPUOOpa OpOBOMAST CTPOrO MO
UHCTPYKIMU. B pabounii kaHan crnekTpodoToMeTpa MOMEIIA0T TabJIETKO-
JepKaTesib ¢ 00pa3loM Oenka, B KaHaJl CpaBHEHUSI — Ta0JIETKOIepKATEIb
¢ Tabnetkoil yucroro KBr. CrnekrporpaMmy 3anuchIBatOT Ha CIEKTPOdO-
tomerpe Specord IR-75 B muTepBane gactor 4000 - 400 em™, CKOpPOCTB
3anmucH — 4,4 MUH/IINCT.

[TonydeHHbIE CHEKTPOrpamMMbl 00padATHIBAIOT, PACCUUTHIBAS] TOUYHOE
MOJIOKCHUE MAaKCUMYMOB MOTJIOIIeHUs. VHTeprpeTaluio CreKTpoB Mpo-
BOJISIT, MCTIOJIb3YS JIUTEPATYPY.
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JlaGopaTopnas padora Ne 11

OIIPEJAEJIEHUE JIN3UHA B BOJHOM PACTBOPE
METOAOM NOTEHHUOMETPUYECKOI'O
TUTPOBAHUA

Cywinocmu padomul

JIn3uH TpUMEHSAETCS B KauecTBE OMOJIOTHYECKH aKTUBHOM J100aBKHU
pU MPOU3BOJACTBE XJIeOOOyIouHbIX u3aenuid. CrnocoO omnpeaeneHus -
3MHa B BOJHOM pPAacTBOPE BKIIOYACT MPEABAPUTEIHLHOE SKCTPAKIIMOHHOE
U3BJICUCHHE OMHAPHON CMEChIO TUAPOPUIBLHBIX PACTBOPUTENICH U TOTEH-
[TUOMETPUYCCKUNA aHAJIU3 IKCTPaAKTA.

Mamepuaniot u 060pyoosanue
1. JIn3un, KBaTU(hUKALAN «X. 9.

2. H. ByTHUJIOBBIN CIUPT, STUIANETAT KBATM(PUKAITUIH «X. 9.
3. 0,01 M pactBop KOH B staHore.
4, Cynbdat muTus KBATUPUKAIUA «Y.7.2%.
5. Mepnbie mmunapsl co nwmdom ('OCT 1770-74) BmectimocTthio 100
3.
c™M’,
6. BubpocMmecurerns.

7. AHaIUTHYECKHE BECHI.
8. MHonomep N-130.

Buvinoanenue padomol

AHanuM3upyeMblii BOJHBIM PACTBOP JIM3MHA C KOHIIEHTpPAIlMEW B WH-
tepsaine 0,1 — 1,0 mr/ cM° HACHIIIAIOT CyJibpaToM JUTHUSL IO COJAEPKaHUS
25 mac.%. K 50 cM® BOZHO-COJIEBOTO pacTBOpa Jr3MHa J00aBISIIOT 5 cM®
CMEeCH pacTBOpHUTEIICH, coaepikariei 55 mac.% H.0yTuiioBoro cnupTta u 45
mac.% sTuiainerara, 3KCTparupyroT Ha BAOPOCMECHUTEIIE 10 YCTaHOBIICHUS
Mexdaznoro paHopecus (20 = 1°C). Ilocne sKCTpaKIUM OPraHUYECKYHO
(da3y OTIEeNsAI0T Y MOMEIIAIOT B SYEHKY 1JI1 TOTEHIIMOMETPUUYECKOTO TUT-
poBanus. Turpyrot 0,01 MoJIb/IM° pactBopom KOH B 6e3BOJIHOM 3THIIO-
BoM crupte. [Ipu KMCIOTHO-OCHOBHOM THUTPOBAHUM B Kaue€CTBE WHJMKA-
TOPHOT'O 3JIEKTPOAAa MPUMEHSIOT CTEKJISIHHBIM, B KadyecTBE 3JIEKTPOJa
CpaBHEHHUS — XJIOPUACEPEOPSHBIN, 3aMOJTHEHHBIN HACBHIIICHHBIM ATAaHOb-
HeIM pacTBopoM KCI. JIns moaydeHus comocTaBUMBIX Pe3yiabTaTOB CTEK-
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JISHHBIN 3JIEKTPOJ B T€YEHHUE 12 4 BEIMAYMBAIOT B OPTaHUYECKOM PACTBO-
pHUTEIe, HA OCHOBE KOTOPOT'O MPUTOTOBJIEH aHATU3UPYEMBINA SKCTPAKT.

DIIEKTPOJIBUKYIIYIO CHITY SKCTPAKTa U3MEPSIIOT HA BBICOKOOMHOM I10-
TEHIIUOMETPE U CTPOAT AU (EpEeHIINATBHYIO KPUBYIO 3aBUCUMOCTH HU3MeE-
Henusa DJIC ot oObema TutpanTa. [1o moydeHHBIM TaHHBIM PACCUUTHIBA-
I0T cojepkaHue Ju3uHa B 3KcTpakTe. Kosadduiment pacnpeneneHus u
CTENEHb U3BJICYECHUS AMUHOKHUCIIOT BBIYUCIIAIOT IO YPABHEHUSAM:

ng:xr, (1)

rne C, n C, — KOHIIEHTpalluM aMUHOKHCJIOT B pacTBOpPE J0 M MOCTE
3 \od
HKCTPAKIIUHU, MOJIB/AM", I — COOTHOIIIEHHNE O0HEMOB PABHOBECHBIX BOJIHOM
U OpraHnveckou ¢as.
D

D+r

R =

.100% 2)
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JlaGopaTopnas padora Ne 12

IKCTPAKHUOHHO-KOHAYKTOMETPUYECKOE
OIIPEJAEJIEHUE BAJIMHA

Cyuwinocmb padomboi

OnpeneneHre BajliHA BKJIIOYAET MPEABAPUTEIBHOE 3KCTPAKIIMOHHOE
U3BJICUCHHE aMUHOKHUCIIOTHI U3 BOJHOTO PACTBOPA CMEChIO THAPODUIBHBIX
pPacTBOPUTEJICH B MPUCYTCTBUU HACBIIIEHHOI'O pacTBOpa cyjbdara JIUTHUS
U KOHJIYKTOMETPpUUECKUH aHaiu3 KoHieHTparta. Croco0 MpuUMEHUM s
aHaJM3a MPOMBIBHBIX BOJI, OOPa3yIOIMUXCA MOCJIE€ COPOIMOHHON OYUCTKH
BaJInHA ((pepMEHTAIIMOHHBIA CUHTE3).

Mamepuanvt u 000pyodosanue

1. BanuH, KBaTUMUKAIIH «X. 9.

2.H. ByTUIOBBIN CIUPT, STUIANETAT KBATU(DUKAIN «X. 1.

3.0,01 M pactop KOH B sTanore.

4, Cynbbart nutusi KBaaupukauy «4./1.a».

5. Mepnbie mmusapsl co nwmdom (IOCT 1770-74) Bmectumocthio 100
oM’

6. Bubpocmecuresns.

/. AHATUTUYECKHUE BECHL.

8. KonmykromeTp.

Buvinoanenue padomol

Hcxonublii pacTBOp BanuHa ¢ KOHIEeHTpamueun 0,05 MI/CM® HACBIIIA-
moT cynbdaroM autus (25 mac. %) U A00aBISIOT PEABAPUTENHLHO TIPU-
TOTOBJICHHYIO OMHApHYI0 CMECh TMAPO(HUIBHBIX PACTBOPUTENEH, COCTOS-
mryro u3 30 mac.% H. OytunoBoro criupta u 70 mac.% sTunaierara B CO-
OTHOLLIEHUH PACTBOP BaJIMHA — CMECh TUAPOPMIBHBIX pacTBoputenen 10 :
1. ITocne sxctpakumu (10 — 15 MuH) U paccnauBaHus pa3 SKCTPAKT OTJE-
1s110T 1 TATpyroT 0,01 MOJIB/IM° pactBopom KOH B 6€3BOIHOM 3TUIIOBOM
cnupte. [lo pesynapTaTaM KOHAYKTOMETPUYECKOTO THUTPOBAHUS CTPOST
rpauK 3aBUCUMOCTHU 3JIEKTPONPOBOAHOCTH 3KCTPAaKTa OT 00ObeMa 3aTpa-
YEHHOTO TUTpaHTa (IIpUMEp KPUBOU KOHIYKTOMETPUYECKOTO TUTPOBAHUS
OPUBEJICH Ha puc. 6).
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ConepkaHue BajJvHA B DKCTPAKTE HAXOIAT 1Mo ypaBHeHUsM (1) u (2).
[TorpenrtHoCTh HECKOJNBKHUX IMOCIEA0BATEIbHBIX ONPEACICHUNA HE JOJDKHA
MPEBBIIATH OMNpPEJICICHUS HEe MpeBhImacT 5 %.

£ (On'cart)-10-8
60

20 /

02 04 06 0.8 1.0
V. oM

Puc. 6. KopgvkToMeTpH9eckoe THTPOBAHHE BAIHHA B 3KCTPAKTE
Ha OCHOEBE H OVTHIOEOTD COIHPTA H 3THIAISTATA
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JlaGopaTopHas padora Ne 13

AHAJIN3 DAPMAILEBTHYECKOI'O IIPEITAPATA
«METHUOHMHUH)

Cyuwinocms padomboi

AMVHOKHUCIOTHBIM JucOaNaHC SIBJISIETCA OJHOM M3 MPUYMH BO3HHUKHO-
BEHUS MATOJOTUYECKUX MPOIIECCOB, MUCPYHKIMA pa3TUIHBIX OpraHoB. [le-
(GUIMT aMUHOKUCJIOT BBI3BIBAIOT MHOTHE (PAKTOPHI — HEPAITMOHATBLHOE MH-
TaHue, 3a00JI€BaHUS JKEIYJOUYHO-KHUIIIEYHOTO TpakTa, UH(PEKINH, CTpecC.
He3ameHuMble aMUHOKHUCIIOTHI HE CUHTE3UPYIOTCSI B OpraHU3ME YEI0BEKa
U MOCTYMAIOT C MUILNEH WM B COCTaBe COAJaHCHPOBAHHBIX TEpareBTUYC-
CKHUX CpEJCTB (OMOJOTMYECKH aKTUBHbIE JOOABKH, BATAMUHHBIE KOMILICK-
cbl, OenkoBbie cmecu). CoBpemeHHas (papmalleBTUUYECKas MPOMBIILUICH-
HOCTh BBIIMYCKAET MpEMapathl, COACpKaIlUe OAHY WM HECKOJbKO aMHHO-
KUCJIOT. B cBsi3u ¢ Bo3pocmimmu oobeMaMu (panbcuukany JeKapCTBEH-
HBIX CPEJACTB aKTyaJlbHOCTh MPUOOpETaeT pa3paboTka CIOCOOOB Ompese-
JICHUSI aMUHOKHUCIIOT B COCTaBe (papMalieBTUUECKUX MIPENapaToB.

AHanu3 BKJIIOYAET MPEIBAPUTEIBbHYIO MOATOTOBKY 00pasnoB (ymaie-
HUE MEIIAIOUIMX BEUIECTB, MEPEBOJ OMPEICTAEMbIX KOMIOHEHTOB B pac-
TBOP), SKCTPAKIIMOHHOE U3BJICUCHUE U OMPEACIICHUE aMUHOKHUCIOT METO-
JaMHU MOTEHIUOMETPUYECKOTO TUTPOBAHUS WIIM KAMWILISIPHOTO 3JEKTPO-
dbopes3a HEMOCPEACTBEHHO B AIKCTPAKTAX.

Mamepuanvt u 000pydosanue
1. Tabnerka npenapara « METHUOH».
2. PacTBOp HUHTHIPHUHA.
PactBop runpokcuna Hatpus ¢ koHu. 30 %.
OubTp «Oemnast JIeHTay.
PacTBOp HUTpOIpYyCCHa HATPUsI C KOHIL. 5%
1 M pacTBOp COJISTHOW KHCJIOTHL.
H.OyTHJIOBBIN CIIUPT, ATUJIALIETAT U alleTOH KBATTU(PUKAIIUN «X.9.).
CynbdaT muTHs KBATU(PUKALNHT «4.]1.a».
PacTtBOpsI nepexkncu Boaopoia ¢ KOHIL. 5 %, MypaBbMHOUW KHCIO-
ThI ¢ KOHII. 30 %, U30mponaHoIbHbINA pacTBOP (PEHUTU30THOIIMAHATA.
10. ITpoGupku «nneHgopd»
11. MepHnas kon6a BMeCTUMOCTBIO 30 oM’
12. ®dapdopoas varka.

©COoN O koW
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13. Bubpocmecurerns.

14. AHaTUTUYECKUE BECHI.
15. TIpubop «Kanenb-105M».
16. BonasHas 6anst «9Kpocy.

Buinonnenue pabomoi

[TognuHHOCTH Mpenapara ONPEESIOT MO XapaKTEPHBIM KaueCTBEH-
HBIM PEAKIUSIM COTJIACHO COOTBETCTBYIOIIECH (apMaKkONEeHHOW CTaThe
[172].

[Ipemapar (0,05 r) pactBopsitoT B 1 cM® BOBL [P HArpEBAHUU, NPU-
OaBmsitoT 5 — 6 Kamenb pacTBOpa HHUHTHIAPWHA, TOSBIAETCS CHHE-
¢uoneroBoe okpammBanue. Jlobasmsor 5 — 6 kamenb pacTBopa THMAPO-
Kcuaa HaTtpus ¢ MaccoBol nonei 30 % u HarpeBaroT B MPOOUPKE A0 MOJTY-
yeHus craBa. [IpoOupky 3akpbiBatoT (GUIBTPOBAIBLHON Oymaroi, cMayu-
BalOT 1 — 2 KamisiMud CBEXENPUTrOTOBJIECHHOTO PacTBOpa HUTPOIpPYycCUAa
HATpUs C MaccoBou nojeit 5%, Ha QUIBTPOBAIBHOM Oymare MOSBISETCS
KpacHO-(HUOJIETOBOE OKpAIlIMBaHKE.

K OXJIaXICHHOMY CIUIaBY IIperapaTa A00AaBISIOT 5 CM® BOIBI H IIOJI-
KUCIIAIOT pa30aBIE€HHON CEPHOM KUCIOTOW; TMOSBIAETCS 3alax CEPOBOJIO-
poaa u MepkantaHa. OTCYyTCTBHME XapaKTEPHOT'O OKpAIIMBAaHUS MPU PEaK-
[USAX C HUHTHUJIPUHOM M HUTPONPYCCUIOM HATpHUsl, a TAKKe 3araxa cepo-
BOJIOPOJIa U MEpKaIlTaHa MPU PEAKIHH C CEPHOM KHUCIOTOW CBHUIIETEIHCT-
BYIOT 00 OTCYTCTBUM METMOHWHA B aHAJIM3UPYEMOM IIpernapare.

lloocomoexka amunokucromuozo npenapama K anaiuzy. TabneTku
B3BECIIMBAIOT HA AHAJTUTUYECKUX BECAX W M3MENIbYAIOT B CTYIIKE, MpE/IBa-
PUTEIBHO YJAJMB OKpAlIEHHYI0 000JI04Ky. TOYHYI0 HaBeCcKy 6 U3MElb-
YEHHBIX Ta0JIETOK, SKBUBAJICHTHYIO cojiepkaHuio 150 Mr JaedcTBYOIIETo
BelllecTBa (METUOHKH), PACTBOPSIIOT B JUCTUWIJIMPOBAHHON BOJIE B MEPHOM
KoJ0e BMecTUMOCThI0O 30 CM°, MHTEHCHBHO IepeMeluBaioT. PacTBop
GuabTpyroT uepe3 QuiabTp «Oenas yeHtay. KoHleHTpauus Moay4eHHOro
pacTtBopa 5 mr/cm°.

OTt6upator 25 oM’ IPUTOTOBJIEHHOTO pacTBopa npenapara «METHUO-
HWH», noakucusirtor HNO3 1o pH = 5,5 — 6,0 u no6asmnsitot 20 mac.% BbI-
canuBatens (Kpuctaummueckuil cynbdar nutus). [IpegBapurenbHO roTo-
BAT CMeCh THAPOMUIBHBIX pacTBOpUTeNel, cocrosuryto u3 40 mac.%
H.0yTriioBoro crnupta, 10 mac.% stunanerara u 50 mac.% amerona; 2,5
cM°CMecH 0GaBISIIOT K BOIHO-COIIEBOMY PACTBOPY METHOHHHA. Y CTAHOB-
JIEHO, YTO MPHU TaKOM COCTaBE€ CMECU PACTBOPUTENCH JOCTUTAaeTCs IPaKTH-
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yecku noiHoe (98 %-Hoe) u3BlIeUeHne METHOHHMHA U3 HACHIILIEHHOTO BOJI-
HO-COJIEBOT'O pacTBOpa. DKCTPAarupyroT Ha BUOpOCMecHUTese 5 MUH, TTOCE
paccnauBanus (a3 (1 — 2 MUH) 3KCTpPaKT OTACISAIOT, HE 3aXBaThbiBasi BOJI-
HOTO CJI0$1, aHAJTU3UPYIOT METOIOM KalWJIJIIPHOTO 3JeKTpodope3a Ha CUc-
teme «Karmenb-105M».

B (haphopoBYI0 HALIKY IIOMEIIAIOT 3 CM® SKCTPAKTa, BHITAPUBAIOT,
no6asisroT cmech okucaurene (H,O, : HCOOH =1 : 9) u BHOBB BhINIa-
puBaoT Ha BojasgHoU O6ane mpu 60 °C. Cyxoil OCTaTOK CMauMBaIOT AUCTHII-
JMPOBAHHOM BOJIOM, 100ABJISIIOT PACTBOP KapOoHATa HATPHUS U MEpEeMEllU-
BaOT. 3aTeM NpHUOaBISIOT U30MPONAHOJbHBIA PacTBOp (PEHMUIM3OTHOIMA-
HaTa, IEPEMEIINBAIOT JI0 PACTBOPEHHUS OCAJIKa U BBIAPUBAIOT B CTPYE Te-
mioro Bo3ayxa. IlomydeHHBIN Mociie BbIIapUBaHUS CyXOM OCTaTOK pac-
TBOPAIOT B JUCTWILIMpOBaHHOM Bojie (500 MMB) U J03aTOpOM OTOMPAIOT
450 mm> MOJIYYEHHOTO pacTBOpa B MPOOUPKY «INmeHA0ph».

Amnanu3 npoBoasaT Ha npudope «Kaneap-105M» ¢ mpuMeHeHueM uc-
TOYHUKA BBICOKOT'O HAIPSKEHUS MOJOKHUTEIBbHON MOJISIPHOCTH CO BCTPO-
CeHHBIM (POTOMETPUUECKUM JIETEKTOPOM, A = 254 HM.

Jns 3anmuicu U 00pabOOTKM TOJYUYCHHBIX JaHHBIX MPUMEHSIOT TPO-
rpaMmmHoe obecrieueHune «Inbhopany». AHaIU3 MPOBOASAT MPHU HAIMpPSKE-
Hun +23 kB u temneparype 30 °C. [dna pa3zneneHuss aMUHOKHUCIIOT B Ka-
nuuIsipe K (POHOBOMY AJIEKTPOJUTY A00aBISAIOT OOpaTHBIM OydepHbIit
pactBop (pH = 9,18). [Ipu Takom pH aMUHOKHUCIIOTHI CYIIECTBYIOT B BUJE
AHWOHOB U TAyTOMEPOB C OUIOISAPHON MOHU3UPOBAHHOW CTPYKTYPOH, UTO
JIe7aeT BO3MOXKHBIM MOJyYEHUE AJIEKTPOPoperpaMmbl ¢ YETKUM pa3periie-
HUEM.
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JlaGopaTopnas padora Ne 14

POTOMETPUYECKOE OITPEJAEJIEHUE BEJIKA
C HOMOLBIO METOJA JIOYPU

Cywinocmb padbomol

Metoa ocHOBaH Ha peaknuu 0elKoB ¢ peakTuBoM DojrHA, TarOIAM
cuHee oKpammBaHue. [IpenBapuTeIbHO CTPOST TPATYHPOBOYHBIA TpadrK
no anpO0ymMuHy. M3MeHEeHHEe OKpacCKH PETHCTPUPYIOT (HOTOMETPHUUYECCKUM
METOJIOM IO ONTUYECKOU IJIIOTHOCTH pacTBopa npu 670 HM.

Mamepuanvt u 000pyoosarue

1. Kap6onat natpusi, Na,COg, 2%-ii pacTBOp.
2. I'mppoxenp Hatpus, NaOH, 0,1 M pactBop.
3. Cynbdar meau, CuSO,x 5 H,0, 0,3%-i1 pactBop.
4. C4H406Na

5. PeaktuB @onuHa.

2. Kpucrammndeckuil anpb0yMuH.

3

4

5

6

. Mepnsbie k01061 BMecTUMOCTbIO 1,00 51 11 100, mut.

. [Tunetku rpagynpoBanHbie BMeCTUMOCTBIO 10,00 M.
. ®otornekrpokosnopumerp KOK-2.

. KroBeThlI ¢ TomuHoM nornomaroiero cios 10 mm.

Buvinoanenue pabomot

Ilpucomosnenue pacmeopos, HeobXo00UMbIX 01 homomempuiecKo-
20 onpeoejieHus beska.
PactBop A. 2% -t pactBop Na,CO3 B 0,1 M pactBope NaOH.
PactBop B. 0,3%-i1 pactBop CuSO, B 1%-M pacTBOpE IBY3aMEIIEHHOTO
BuHHOKHcoro Hatpus (C4H4OgNa).
PactBop C. OnbITHBIN pacTBOp, TOTOBST B J€Hb OIpeiesieHUs (TOJIEH B Te-
YeHHE OJHOTO JHs), cMemnBas 50 M1 pactBopa A u 1 mu pactBopa B.

Peakxmuse ®onuna. 100 mr ombbhpamata HaTpus (Na,Wo0O, x
2H,0) pactBopsitoT B 700 M Bozsl, nobaBisitor 50 M 80% -ro pactBopa
optodochopuoit 1 100 mi constHOM KUCHOT. CMECh KUIIATAT B TEUCHUE
10 gacoB ¢ 0OpaTHBIM XOJOJIUIBHUKOM B BHITSKHOM Iikady. Ilocie aTo-
ro B koJiOy noGasisitor 150 r cynsdara nutus, 50 M IUCTHILUIMPOBAH-
HOM BOJIBI U 5 Kameiab OpOMHOM BOAbI. CMech KUMIATAT 15 MUH B BBITSIK-
HOM IIKady JJs yAaIeHUs U30bITKa OpoMa, OXJIAKIAOT M JIOBOIST 10 |
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1. PeakTuB QUIBTPYIOT M XpaHIT B TEMHOMN CKIISTHKE C IPUTEPTOMN MPOO-
KOM.

PactBop D. Peaktur ®osnuHa, pa30aBiIeHHbBIM BOJIOW B COOTHOIIICHUH
1:1.

KontponbHas mpoba. 2,0 mn pactopa C + 0,4 ma H,0.

Ilocmpoenue epadyupogounozo epaguxa.

100 wmr gucroro 6enka (KpUCTAUITMYECKHN albOYMHUH) PacTBOPSIOT
B 100 ma 0,1 M pactBopa NaOH (1 mia cogepxkut 1 mr Oenka). B 9
MepHbIX K0JIO Ha 100 My mpuiIMBarOT pacTBOp OEIKa B BO3PACTAIOIIHX
konuuectBax: 0,5 mi, a3arem ot 1,0 go 8,0 mu. PactBop B KoiOax
JTOBOJST BOAOUN O METKH, IEPEMEIINBAIOT U U3 KAXKJA0W KOJIOBI OTOMPaIOT
no 0,4 M s onpeneseHus KOHIEHTpanuu Oenka. Ilo mosydeHHBIM
JAHHBIM CTPOST IPayupOBOYHBIN IpaduK.

Onpeoenenue 6enrxka 6 ananusupyemom pacmeope.

K 0,4 mn pactBopa Oenka no6asnstor 2 mi pactBopa C. CMech
nepemMenuBaoT 1 yepe3 10 MuH mnpunuBaroT K He 0,2 M pabouero
pactBopa ®onuHa. NHTEHCUBHOCTh OKPACKU OMPENESIoT Ha (POTOIJIEK-
TPOKOJOPUMETPE C KPACHBIM CBETOPMIHTPOM, B KIOBETaxX C TOJIIMHOMN
noryomaromero cios 10 Mm npu mmHe BosHbL 670 HM yepe3 30 MuH.
KonnuecTBo Oeka HAXOAT 1O rPagyupoOBOYHOMY rpaduky.

OBPABOTKA PE3YJIbTATOB METOJAOM
MATEMATHUYECKOM CTATUCTUKHU

PeanbHoe yncio (N<20) pe3yabTaTOB SKCIIEPUMEHTA HA3BIBAIOT BHIOO-
POYHOI COBOKYITHOCTBIO, TJI€ N — BapUaHTA.

[Tepen 00pabOTKON TaHHBIX ¢ TPUMEHEHUEM MAaTEMAaTUYECKOW CTaTH-
CTHUKHU BBISBIISIIOT MPOMAaxyd W UCKIIOYAIOT MX W3 YUCIA TOJTYyYEHHBIX pe-
3yJbTaTOB BHIOOPOYHON COBOKYIHOCTH, JJISI YErO HCHOJIB3YIOT MPOCTOMN
meTon ¢ mpumeHennem Q-kpurepus. CyTh METO/Ia 3aKITF0YAETCS B pacyeTe
BETUUUHBI Qe , PABHOW OTHOIICHHUIO PA3HOCTH BBHITIAJIAIONIECTO W OJIU-
XKaWIero K HEMY pe3yjbTara K pa3Maxy BapbUpOBaHUs (pa3HOCTU Hau-
OOJIBIIIETO U HAMMEHBIIIETO U3 PE3YIBTATOB BHIOOPOUHOU COBOKYITHOCTH) U
B CpaBHEHUU Q,yc; C KDUTHYECKUM 3HAYE€HUEM Qipyr TIPH TOBEPUTENBHOM
BeposstHOCTH P=0,90. Eciiit Qe > Qypur, BBINATAIOIIMNA PE3YIbTAT SBIIS-
€TCsl IPOMAaXOM M €ro 0TOpachiBarOT; NPU Q,en < Qypur PE3YNIBTAT HE OT-
OpachIBaIoOT.
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Tabnuua 2.
3nauenus Q-kpurepus (qoBepuTenbHas BepossTHOCTh P=0,90).

n QKpHT n QKpI/IT
3 0,94 7 0,51
4 0,76 8 0,47
5 0,64 9 0,44
6 0,56 10 0,41

[Ipn 00paboTKEe JAHHBIX PACCUUTHIBAIOT CJACAYIOIINE OCHOBHBIC Xa-
PaKTEPUCTUKH BEIOOPOYHON COBOKYITHOCTH.
Cpeonee nJist BHIOOPKYU U3 N pe3yIbTATOB

N
in
i—1
T

Jucnepcuro, XapaKTepU3YIOIIYIO paccesHHUe pPe3yIbTaTOB OTHOCH-
TEBHO CPETHETO

xX ==

n

Z(Xi _9_5)2

V: i=1
n—1

B 3namenarene nocnenneit GopMyibl CTOUT 4MCiIO0, paBHOE N-1. OHO
peACTaBIISIET COOONM YHUCIIO CTeTneHel cBOOOJbI M B 00IeM ciaydae 000-
3HavaeTcs kak f. f — 3To ymciio He3aBHUCHMBIX TaHHBIX (N) B BBIOOPOYHOM
COBOKYITHOCTH MUHYC YHCJI0 cBsi3eit Mmexay Humu (f = n-1).

CmanoapmHnoe OmKilOHeHue

S=JV =

Omuocumenvroe cmam)apmﬂoe OMKJIOHeHUue

Jucnepcus, cTaHJapTHOE OTKJIOHEHHE U OTHOCUTENIBHOE CTaHJapTHOE
OTKJIOHEHUE XapaKTEPHU3YIOT B80CHPOU3E00UMOCHDb (CITydalHbIE OIINOKH)
pPE3yIABTATOB XMMUYECKOTO aHAJIN3A.

[Ipu 00paboTKe JaHHBIX XMUMHUYECKOTO aHaju3a OOBIYHO OMPENEIISIOT
TaK)K€ BEJIMUUHY 008€pUMENbHO20 UHMep8aia N3MepsieMoil BETMYUHBI (&)
TSl 3aIaHHOM JOBEPUTENBHOM BEPOATHOCTU (MPU OTCYTCTBUU CUCTEMATH-
YECKUX MOTPEUIHOCTENW B 3TOM MHTEpPBAJIE C COOTBETCTBYIOIIEH BEPOSITHO-
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CTBIO HaXOJIUTCS UCTUHHOE 3HAYEHUE Xyc;). DTOT MHTEPBAJ PACCUUTHIBA-
10T, UCIIOJIb3YSI BBIPAXKECHUE

t S

rae t,s — koo@duuuent pacnpenenenus CTbIOEHTa,;

S — cranapTHOE OTKIIOHEHUE, PACCYMTAHHOE JI1 BBIOOPOYHOI CO-
BOKYIMTHOCTH U3 N JIaHHBIX.

JloBepUTENIbHYIO BEpPOSITHOCTh P 0ObIYHO NpuUHUMAKOT paBHOMl 0,95,
XOTSl B 3aBUCMMOCTH OT XapakTepa peliaeMou 3ajlaud OHa MOXKET ObITh
paBHoi 0,90 wiau 0,99. Eciin u3BECTHO MCTMHHOE 3HAYEHUE Xyep, TO JOBE-
PUTEIbHBIM MHTEPBAJI XapaKTepU3yeT KaK BOCIPOU3BOIUMOCTh Pe3yjIbTa-
TOB XMMHWYECKOT0 aHalln3a, TaK U UX MPaBWIbHOCTh. ECiu X, , HEU3BECT-
HO, TO JIOBEPUTEIILHBI MHTEPBAJ € XapaKTEPU3YET TOJbKO BOCIPOH3BO-
JTUMOCTb PE3yJIbTAaTOB, IPUUEM

)
|
&I &

Tabnuua 3.
3Hauenus t s goBeputenpbHON BeposaTtHocTtu P=0,95.

Ywucno creneHen tooss | Hucno crenenen toos5 ¢
cB0oOO b, T cB000/1bI, T

1 12,70 6 2,45

2 4,30 7 2,37

3 3,18 8 2,31

4 2,78 9 2,26

5 2,57 10 2,23

ITo (bOpMy.HaM, IMPUBCACHHBIM BbIIIC, PACCUHUTHIBAIOT BCIIMYHNHBI

CTaHJIapPTHOT'O OTKJIIOHECHHS S, OTHOCUTEIHLHOT'O CTaHIAPTHOTO OTKIIOHCHHS
Sy u qucnepcun V. 3areM no Tadnuie 3 HaXOIAT BEIUYHUHY ly o5 ¢ A1 N
BApHAHT U PACCUUTHIBAIOT JOBEPUTEIbHBIN HHTEPBAI

S
= t0,95,f ﬁ .

g

64



Pe3ynbpTaThl MaTeMaTHYECKON 00paOOTKM JAHHBIX 3aHOCIT B TaOJIHILY

4.

Tabnuua 4.

N X S Vv S, € X+t g

@opMyIIbl CIPABEIJIMBBI TOJBKO MPHU BBHIIIOJHEHUU TPEX YCIOBUM: a)
METOJMKa M3MEPEHHMI He JlaeT CHUCTeMATHYECKUX IOTPEIIHOCTEH; 0) pe-
3yJIbTaThbl U3MEPEHUN B T'€HEPaJIbHONW COBOKYIIHOCTH IMOJUYHUHSIOTCS HOP-
MaJIbHOMY pacupeaeeHI0, HE3aBUCUMBI IPYT OT Jpyra U PaBHOTOYHBI; B)
OTCYTCTBYIOT TpyObI€ MPOMaXxH.
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Bonpocs! 111 caMOKOHTPOJIsA

1. KakoBO MPOUCXOXKIACHUE AHATUTUYECKOTO CHUTHAJIA B AJIEKTPOXU-
MHUYECKHX METOJdaxX aHaim3a?

2.Ha yem ocHOBaHbI MOTEHIITMOMETPUUECKHE METO/IbI aHaIM3a?

3.Uto Takoe paBHOBECHBIN NnoTeHIuan? Kak HyKHO MPOBOJIUTH U3MeE-
peHUE TMOTEHIMala WHIUKATOPHOTO DJIEKTPOJa, YTOOBI €ro BEIMYUHY
MO>XHO OBLIO MPUHATH PABHOM PABHOBECHOMY?

4. Kakast 3aBUCHMOCTb BbIpakaeTcs ypaBHeHueM HepHcra?

5.Kakue (GyHKIMU BBITOJHAIOT UHANKATOPHBIC SJIEKTPOIbl U KaKUE —
ANEKTPOJbl cpaBHEHUA? Ha3zoBUTE OCHOBHBIE TPEOOBAHUS K WHIMKATOP-
HOMY 3JIEKTPOJY U 3JIEKTPOJY CPaBHEHHUS.

6.Kak yctpoen crexisHHbIN nekTpos? Kakue 1ocToMHCTBA B HE0C-
TaTKA OH UMEET?

/.B Kakux KOOpJWHATaX CTPOSIT KPHUBBIC MOTECHIMOMETPUUECKOTO
TUTPOBAHMUS !

8. B ueM cymiHOCTh METO/1a BOJIbTAMIIEPOMETPUN?

9. Ilouemy BelIECTBO, YYAaCTBYIOIIEE B 3JIEKTPOJHON peaklMH, Ha3bl-
BAIOT JICTIOJISIPU3ATOPOM?

10.Tlouemy BenuuuHa E;/y XapakTepusyeT npupoy aenodspuzaTopa?

11.Kak B3aMMOCBSI3aHbI MOTEHIIMAJ TIOJIYBOJIHBI U TIpeACTbHbIN (-
(G y3HOHHBII) TOK?

12.Kak paccuuTaTh MOTEHIIMAJ MOJIYBOJHBI HA OCHOBAaHWH BOJBTaAM-
NEPHOM KpUBOM?

13.OT 4ero 3aBUCUT BETUYNHA TIPEACIBHOTO TOKA?

14.Kakue aHAIIUTUYECKUE MPHUEMBI HCIOJIb3YIOT B KOJIMYECTBEHHOM
BOJIbTAMIIEPOMETPUUECKOM aHaIu3e?

15.KakoBbl XapakTepHbIE OCOOCHHOCTH SYECUKU JIsI BOJIbTAMIIEPO-
METPUUYECKHUX U3MEPEHHUMN U YeM OHU 00YCIIOBJICHBI?

16.B 4yem CymHOCTh KOHAYKTOMETPUYECKOTO aHaIn3a?

17.Kax BiausieT Ha JIEKTPUUYECKYIO MPOBOJAUMOCTD: TPUPOIA JIEKTPO-
JIUTa U PACTBOPUTENS; KOHIEHTpAIUs JIEKTPOIuTa (CUIBHOTO, Cl1aboro);
TeMmneparypa?

18.B kakux ciaydasx MPUMEHSIOT METOJ MPSIMON KOHIYKTOMETPHUH?
KakoBbl 0COOCHHOCTH KOHIYKTOMETPHUUECKOTO TUTpoBaHus? KakoB MeTo
oonee cenektueH? [louemy?

19.KakoBbI JOCTOMHCTBA M HEJAOCTATKU KOHIYKTOMETPHUYECKOTO Me-
TOJIa aHaau3a’?
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20.KakoBbl OCOOCHHOCTH SYEHKH IS U3MEPECHHUS DJICKTPUUECCKOU
IPOBOJIUMOCTH?

21.KakuMu ypaBHEHUSIMU BBIPAXKACTCSI OCHOBHOM 3aKOH CBETOIO-
rionienus byrepa-Jlam6epra-bepa?

22.KakoB (U3UYECKUN CMBICT MOJSIPHOTO Kod(uimenta morioiie-
Husa? Kakve gakTopbl Ha HETO BIUSIIOT?

23.YT0 Ha3bIBAIOT CIIEKTPOM IOTJIONIECHHUS BEIIECTBA U B KAKUX KOOP-
JIUHATAX €r0 MOKHO MPEJICTABUThH?

24.KakoBa npupojia CBETOIOIJIONICHUS B YIbTPahHOJICTOBOM, BHUIH-
MOM Y4YacTKax CIIeKTpa?

25.1lpu KakuxX ONTUMAIBHBIX 3HAYCHUSIX ONTHYECKOW IIJIOTHOCTH
oOecreunBaeTCs HAMMEHbBIIAs OTHOCUTEIbHAS MTOTPEITHOCTh U3MEPEHUS?

26.B 4yem CynIHOCTh METO/a TPaJyupPOBOYHOrO IpaduKa U KaKOBBI
ero ocooeHHocTu?

27.Kak cHU3UTH mpenaen oOHapyXeHUs (POTOMETPUYECKUMU METO/a-
MHA?

28.KakoBbl ocobenHOCcTH HHppaKpacHbIX criekTpoB? KakoBa npupoaa
CBETOIIOTJIONICHHUS B HHPPAKPACHOM y4acTKe CIIEKTpa?

29.Tlpusenute cxemy UK cnexkrpodoTomerpa.

30.Yto Takoe xapaktepuctuueckas yactota? [IpuBenure mpumMepsl.

31.Kakue xoneOGaHus HA3bIBAIOTCS BAJICHTHBIMH, AchOpPMAIlMOHHBI-
MuU?

32.YeM OTAUYAIOTCS] CAMMETPUYHBIE KOJIEOAHHS OT aCUMMETPUYHBIX ?

33. B yem cymHOCTh MeTosma OyMaskHOM Xpomartorpadun? KakoBsl
NpeuMYyIIecTBa JAHHOTO MeToAa?

34.Kakue TpeOoBaHUS MPEIBABIAIOTCA K OyMmare, MCMHOJb3yeMOU B
Ka4eCTBE HOCUTENA?

35.Kakue TpeboBaHus NPEABABIAIOTCS K PAaCTBOPUTEIISIM, TTPUMEHSIE-
MbIM B bX?

36. Ilouemy nsITHO MPOOBI HA CTAPTOBOM JIMHUHU B OYMa)KHOW Xpoma-
Torpaduu 10KHO UMETh MUHUMAJIBHBIC Pa3Mephl?

37.Kak nmpoBOIUTCS KaUYeCTBEHHBIA aHAIN3 B METOAE OyMakHOM Xpo-
matorpaduu?

38.B uem 3akmrouaroTcsi OCOOCHHOCTH KOJHUYECTBEHHOU 00pabOTKH
xpomaTorpamm B metozae bX?

39.Ha yeM ocHOBaHO orpejiefieHHe aMUHOKHUCIOT B METOJIC KaIluj-
JIIpHOT O 3JeKkTpodopesa?
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40.TlepeunciauTe OCHOBHBIE BapUaHTHI KAMWJUIIPHOTO 3JEKTpodope-
3a.

41.Kakoit OydepHblii pacTBOpP MPUMEHSIOT JJis1 pa3feiCHUs] aMUHO-
KHUCJIOT B KBapII€BOM Kanmujuisape?

42.Kakue TpeboBaHUs K BEAYIIEMY AJICKTPOJIUTY MPEIBIBISIOT B Me-
TOJI€ KaIIMJUIIPHOTO 3JIeKTpodopesa?
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