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HOMEHKJ/IATYPA AMUHOB

Haszsanus amunoB = nepeuuncinenue YB R + -amuH.
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N30MEPUA AMUHOB

CTPYKTYPHASA N3OMEPUS ITPEJIEJIbHBIX AMUHOB

1. H3omepus yriiepogHoro CKejera.

CH,-CH,-CH,-CH,-NH, |

H-OyTUIaMuH
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|
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2. W3omepus m010XKeHUS QYHKIIMOHATILHON TPYIIIIHL.

CH;-CH,-CH,-CH,-NH, CH;-CH,-CH-CH;
H-OyTUIaMIH |
NH,

BTOP-OyTHIIaMIH



3. H3omepus aMuHOrpyniibl (IEPBUYHBIC, BTOPUYHBIC U TPCTUIHBIC AMUHEI C

OJUHAKOBEIM KOJI-BOM aTOMOB C M30MEPHBI APYT APYTY).
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|
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OUSNYECKHUE CB-BA AMUHOB

IIpocreiimme aMmuHbI (METHUIAMUH, JUMETUIIAMUH,
TPUMETUIIAMUH) - Ta3bl C 3a1aXOM aMMHUAaKa, aMHUHBI OT
C,H, N mo C H, N - KHIKOCTH C 3aI1aXOM TyXJIOH PBIOBI,
amunbl o1 C, H, N - TB. B-Ba.

N3-3a Hamn4us BOJOPOIHBIX CBSI3EH C MOJIEKYJIaMHU BOJIbI
HU3IINE AMHUHBI XOPOIIO B BOJIE pacTBOpUMBI. C
YBEJIIMYEHUEM JJTMHBI YIJIIEBOJIOPOIHOTO PaAKaIIa

PACTBOPUMOCTb AMUHOB CHUXKACTCH.

AHWJIMH - OECIIB., MPO3padyHas MaCISTHUCTAs KUJIKOCTD,
IIJI0XO paCTBOpPHMAsi B BOJE, TSKEJIEE BOJIbI, SIIOBUT. [1pu
XpPaHCHUHW aHWJIMH JIETKO OKucIsieTcsa (kenareeT). CMemmBas
AHWJIMH C BOAOW IPU DHEPITUYHOM BCTPSIXHMBAHUH, IIOJIYYarOT
IMYJIbCHUIO0 AHUJINHA - MYTHYIO JKHUJIKOCTh



IHNOJYYEHUE AMUHOB

1. Anxuwmaposanue NH; (3amena aroma H ankuiibaeiM R) - p-niust l'opmana.

tLp
CH;-Cl +2NH; > CH;-NH, + NH,CI

XJIOpMETaH aMMHaK MCTHJIAaMHH

ITocne 06pa30BaHm1 IICPBUYHOI'O aMHUHaA pP-IUsA UIET JAIbIIE C 06pa303aHneM BTOPUYHOI'O H
TPETUYHOI'O aMHUHOB!

tLp
CH;-NH, + CH3;-Cl +NH; —> CH;-NH-CH; + NH,C1
METHIAMUH XJIOPMETaH JUMETHWIAMUH
tp
CH;-NH-CH; +CH;-Cl + NH; —> CH;-N-CH; + NH,CI

JHAMCTHIaMHH XJIOpMETaH |

CH;

TPUMETHJIAMUH



2. AMMoHOIH3 cIHPTOB (B3-¢ NHj3 €O CIHPTOM) - HPOMBINLICHHBIH C0C00 MOTy9eHAs AMAHOB.

t, kat
ROH + NHy; —— > R-NH; + H;0

t, Al,O3
C,HsOH +NH; — > GC;Hs-NH, + H,0
3TaHOII STHIaMHH
22 A1203

2C,HsOH+ NH; —> CHs-NH-C;H; + 2H,0

3TAHOI JHSTHIAMEAH

t, ALO;

3C;H;OH+ NH; —> C,Hs-N-C;H; + 3H,0

3TaHOI |

C,H;
TPHATHIAMHH

3. BOCCTaHOBIICHHE HATPOCOETHHEHHH.

a) THIPHEPOBAHHE (KaTATHTHIECKOE BOCCTAHOBIICHHE).

Ni
R-NO;+3H, —> R-NH:;+2H;0

Ni
Csz—NOz + 3H2 e C2H5—NH2 + 2H20

HHTPO3TaH 3THIAMHH
0) BOCCTaHOBJICHHE aTOMAPHBIM BOJOPOZOM.
Jins noirydeHus aroMapHoro H Hemonb3yercs peakips Zn Wi Fe ¢ HCL
Zn+HCI

C,Hs-NO; + 6]JHf —— > C(C;Hs-NH, + 2H,0

HHTPO3TaH 3THIaMHH



4. BoccranoBieHue (THAPUPOBAHUE) HUTPUIIOB.

N1
R-C=EN+2H: —> R-CH:-NH:

N1

GCH7-C=N + 2H» ——> GH7-CH:-NH:
OyTaHHUTPIIT OyTIIaMuH

5. BoccraHoBIIEHHE (THIPUPOBAHHUE) aMHUJIOB.

/O LiAlH;
RC  +2H2 —> R-CH:NH: + Hz0
NH:
0 LiAlH,
CHs-C. +2H: ——> CHs-CH:-NH: + 20
NH: STWIAMHH
STaHAMMUJT

6. BriTecHeHHE aMHHA U3 €r0 COJH 00JI€€ CHIIFHBIM OCHOBAaHHEM.

t
[C:Hs-NH3]Cl + NaOH ——> C:Hs-NHz2! + NaCl + Hz0

XJjopung STIIaMHH
ITHUIIAaMMOHHA



INOJIYYEHHUE AHHJINHA

1. BoccranoBineHHue HUTPOOEH30IIA.

t, p, kat
@ +3H, ——> @ + 2H,0 . IIPOMBIIICHHBINA CIIOCO0

HHTPOOGEH30I
NOZ NH2
Zn +NaOH
+6[H] —> + 2H,0
HHTPOOEH30I AHHITHH
Zn + HC1

C¢H5-NO, +6[H] —> [C¢HsNH;]'Cl  +2H,0
HHTPOOEH30II XIIOPH]

(eHmIaMMOHHA

Pl

- 1abopaTOpHEI cI10co0

[CéHsNH;3]'Cl- + NaOH ——————>  C¢Hs-NH, + NaCl + H,0

XIIOPHJ AHHITHH
(eHHTAMMOHHAS



2. JleiictBue cyiabdua aMMOHHUS Ha HUTPOOEH30JI - p-Iusi 3SHHUHA.

C¢Hs-NO, + 3(NHy)S —> CeHs-NH, +3S| + 6NH3zT +2H,0

HUTPOOEH30II aHUJIVH

3. B3-e ¢denona wim xsopOeH301a C aMMUAKOM.

OH NH;
+ NH; > + H,O
denoON aHWINH
Cl NH,
+ 2NH; > + NH,Cl

xnop6eH30n AHUIIUH



XHUM. CB-BA AMUHOB

OCHOBHBIE CB-Ba YBCIIHYHBAKOTCA B pAY:

AHHIHH —> aMMHAK —> TPETHYHBIE ———> IICPBHYHBIE ——>

AMHHBI aMHHEBI
1. B3-e ¢ BOJoOH.
CH;-NH, + H,O ﬁ [CH;—NH3]+ + OH
MCTHIAMHH HOH
METHIAMMOHHA
CH;-NH-CH; + H,O _>E [CH;;-NIEI;;—CH_:,]+ + OH
JHMCECTHIAMHH HOH
JAMCTHIAaMMOHHUA

CH;-CH»NH; + H;0 T—— [CH;-CHNH3;]" + OH
STHIAMHH HOH
3THIAMMOHHA

CH3—CH2—B’I‘I—CH3 + HzO

MCTHISTHIAMHH

——> [CH;CH,NH,CH;]" + OH
HOH

MCTHIIDTHIAMMOHHA

—

BTOPHYHBEIC
AMHHBI

IMeNoUHAs Cpefia p-pa



2. Bs-e ¢ x-TamH (p-IIHH HEHTpPATH3AIHHA ).

CH3-NH; + HCl —> [CH3-NH;]Cl
MEeTHIAMHH XIIOpHA,
METHIAMMOHHA

C;Hs;-NH-CH3; + HBr —> [C2Hs-NH»-CH3|Br
METHISTHJIAMHH OpomMER
METHITHIAMMOHHAA

HpH B3-HH aMHHOB C IBYX- H MHOTOOCHOBHBIMH K-TaMH MOI'YT oﬁpasonbma'rbcx KHCIBIC H CPCIHHE COJIH:

CH3-NH-CH; + H;SOy —> [CH;-NH>-CH;3]HSOy

JEMETHIAMHAH rEapocyIbdar
JHEMETHIAMMOHHS
(x|ciaas cons)

2CH3-NH-CH; + H2SOy —> [CH3-NH»-CH;3)2S0y4

JEMETHIAMHH cymsdar
JEMETHIAMMOHHA

(cpenmas coxs)

C OPraHH4YCCKHMH K-TaMH BO3MOXKHBI aHAJIOTHIHBIC P-ITHH!

CH3-NH, + CH3£ — CI‘];}-{
METHIAMHH OH -[CHS-NH3]+
YECyCHas anerar
K-Ta METHIAMMOHHS



CollH aMHHOB - KPHCTA/UTHIECKHE B-Ba HOHHOIO CTP-A, CHIBHBIE 3JIEKTPOIHTHI (TIOTHOCTHIO PACHaTar0TCa
Ha HOHEI B BOJIHOM p-pe):

[CH3NH3]Cl —> [CH3NH3]" + Cr
XJIOPHA
METHIAaMMOHHSA

[C2Hs5-NH>-CH3]Br —> [C;Hs-NH-CH3]* + Br

opommz
METHIDTHIAMMOHHS

H.[éJIO‘IH, Kak 0ollee CHIIbHBIE OCHOBAHHA, BBITCCHATOT aMHHEI H3 HX COJIeH:

t
[CH3-NH3]Cl + NaOH —> CH3-NH27 + NaCl+ HO
XITOPH MeTHIAMHAH
METHIAMMOHHS
t
[C2H5-NH3]Cl + NaOH —> C(C;Hs-NH2t + NaCl+ H0
XIOPHA STHIAMHH

STHIAMMOHHS
t

[CH3;-NH,-C,H;s],SO4 + 2KOH — > CH;3-NH-C;Hs? + K,;SO4+ H,0
cynmbsgar METHII THIAMHEH
METHIDTHIAMMOHHI

Coma aMHHOB, Kak clIa0BIX OCHOBAHHH, IIOJIBEPrarOTCA FHAPOIH3Y, Cpeia P-pa IPH 3TOM KHCTas



3. B3-ec rajJorcHanruipuaaMu ¢ o6pa3OBanneM AMHJIOB.

CH3;-NH; + CH3- — CH:,-{ + HCI
METHJIAMHH Cl H-CH;
AlECTHIXJIOPHL METHIIAMH]]
YKCYCHOH K-TBI

4. B3s-e ¢ HNO; - kauecTBeHHas1 p-IHs HAa NIePBHYHbIC AMHHDI.
IToirydeHue a30THCTOM K-ThI:

KNO, + HCl —> HNO; + KC(Cl
HHATPHAT a30THCTAA
Kaums K-Ta

ITepBuunbie aMuHBI pearupyioT ¢ HNO; ¢ BeiiennenneM razoodpassoro N, n o6pa3zoBaHHEM CIIUPTA:

C,Hs-NH, + O=N-OH —> C(C;H50H + N1 + H,O
STHIIaMHH A30THCTAA 3TaHOII
K-Ta

ITpu B3-uM BTOpH4YHBIX aMHHOB ¢ HNO; 06pa3yeTcss MacIsIHUCTas! XUAKOCTh - HITPO3aMHH:

H:C H:C
™H + O=NNOH ——> J’N-N=0 + H,0

H3C/ a30THCTAA H3é

JHAMCTHIIAMHH K-Ta )IPH\ICTHJIHHTPO33.MHH

Tpernansie amaabl ¢ HNO; He pearupyror!



5. Topenue.

Amunbl ropsr 10 Na, CO, u HyO:

4CyHonisN + (6n+3)0; —> 2nN,7  + 2nCO,7 + (4n+6)H,O

adMHH

YP-€ Cropadusi NpCcACIbHBIX aMUHOB B 06IH€M BHJIC

4CH3;-NH, + 90, ———> 2Nt + 4CO,1T + 10H,O

MCTHJIAaMHH



XHM. CB-BA AHHJ/IMHA
OCHOBHBIE CB-BA AHUJIMHA

AHH/IHH He pPearapyeT ¢ BOJOH, He H3MeHMeT OKPACKY HHAHKATOPOB H He PearHpyeT €0 CJIadbIMH
K-TaMH!

CéHs-NH2 + HCl —————> [CsHs-NH3]Cl
AHWIHH XIIOpPH
dermIaMMOHHS

CsHs-NH; + H;SOy ——> [CeHs-NH3|HSOy

AHWINH raapocyibdar
¢beHITAMMOHHA

le{ JCHCTBHH IIENIOYH Ha COJIH (beHHJIaMMOHH}I CHOBA NONIYYAaCTCA aHHITHH

[CeHs-NH3]C1 + NaOH —> CgHs-NH, + NaCl+ H;O
XIOPHJ AHWIHH
derHIAMMOHTA
Conm AHHJIHHA, KaK craboro OCHOBAaHHA, MOABEPIrarOTCA rHAPOIH3Y, CpEAa p-pa IIPH 3TOM KHCIIaA.

HpH B3-HH aHH/IHHA C OPTaHHYCCKHMH K-TaMH, XJIOPDAaHTHJAPDHAAMH HIIH aHTHJAPDHIaMH 06p83y10TC}I
AHHIIHIBI:

A
N 2 CHS
/
+ CH3-(<)JI — + H,0
0)
YKCycHad K-Ta
AHHIIHH

aleTaHAIH]
(ucmomb3yeTcs NpHE IPOH3BOICTBE KPACHTENEH)



P-ITHH C BEH30JIbHBIM KOJIBIIOM

P-nam 3aMenieHHA 711 aHHIHHA OyAyT MPOTEKATH JIerde, IeM U OeH30a.
1. TamoreHupoBaHHE.
B3-¢ ¢ OpoMHO# BOJIOH - KadecTBeHHASI P-IHS HA AHAIHH.

BpomupoBaHHe HAET cpa3y B TPH IOIOKEHHA, 00pa3yercs Oemblii ocajoK:

NH: NH2
Br Br
+ 3Br2 2 | + 3HBr
AHHIAH Br
2,4,6-TpHOpPOMAHIIHH
(Oensr# 0camoK)
NH: NH: NH:
Cl
2 + 2Ch —m8m8> + + 2HCI1
AHWTAH 2-XIIOpaHAITHH 1
4-XIOpaHHITHH
NH: NH:
Cl 1
+ 3C1, ————> + 3HCI
AHATHH Cl

2,4,6-TpHXIOpaHHIHH



2. CynpdupoBanue.

NH, NH,*H,S0;4
AHWINH CEPHOKHCIIBIH
AHWLTHH
WHZ NHZ
200° C
+ HS0, — > + H0
AHITHH SO;H

cyib(daHIIOBas K-Ta

3. HwutpoBanwue.

Hal'Ip}IMYIO HUTPOBAHHUC aHHJIMHA HC IIPOBOJSIT, H3-3a B3PLIBOOIIACHOCTHU p-oIHH. HPI’I‘pO&HPUIPIH
IIoJIy4aroT MHOT'OCTAJIHMHBIM CHHTE30M



PeaKHHI/I IIPAUCOCAUHCHH .

1. T'mppupoBanmue.

NH;

t, N1

AHHUINH
2. T'mppartanusi.

NH;

\4

V

N

AHHUIINH

NH;

AMHHOIIMKIIOT CKCaH

NH;

OH

rugpokcuy GeHImIaMMOHNS



B3-e ¢ HNO:.

ApoMaTuyYeCKie aMUHBI TPU B3-UU C Q30TUCTOM K-TOM JAKOT IUA30COEAUHEHUS:

CéHs-NH, + HNO, ——> [C¢Hs-N=N]'CI' + KCl + 2H,0
AHWINH (KNO, + 2HCI) XJIOpUJ, AUA30HUS
B3-e ¢ xmopuoit m3BecThio (Ca(ClO)CI) - kauecTBeHHASI P-IIAS HA AHUJIMH.

[Ipu noGaBIeHNN K P-py aHUJIUHA XJIOPHON U3BECTH IIBET P-Pa MEHICTC -
KUJIKOCTh CTAHOBUTCS (DHOJIETOBOM



INTPHMEHEHHE AMUHOB

MeTE1aMBH - CEIPEE IS DPOHIBOCTBEA JICKAPCTB, KPAaCHTENCH, IECTHITHIOB.

Jde>THIaMEE OpHMEHSETCS B Kad-B€ HCXOJHOIO IOPOAYKTa OPH HDONYYEeHHH NECTHIHAOB, JIEKAPCTE
(manpEMep, HOBOKAHHA), KPAaCHTENNECH, PENeJLICHTOB, J00aBOK K TOIUIHBY H MOTOPHEIM MaciaMm. 13 mero
H3INOTARIMBAIOT PEAKTHBEI IS 3aIMHTEI OT KOPPO3HH, 1A OOOrameHHs Py, OTBEPIKACHHSA SMOKCHIHEIX
CMOJL, YCKOPEHHS IPOLIECCOB BYJIKAHH3AIHH.

TpE3TEIAMHEE HCOONE3YeTCA B XHMHYECKOH NPOM-TH B Ka9-B€ KATAIH3ATOPa OPH IPOH3BOACTBE
PE3HH, SNOKCHAHEIX CMOJ, MEHONOMHYPETAHOB. B METAIYyPrHH - KaTalH3aTop OTBEpACHHA B
bezo0mroBex mpomeccax. CuIppé B OpraHHYeCKOM CHHTE3€ JIEKApCTB, MHHEpPAIBHEIX YAOOpEeHHH,
CpeacTB At OOpEOEI C COpPHAKAME, KPAaCOK.

TpeTOYTHIAMEH NpHEMEHAeTCS DNPH CHHTe3¢ YCHIHTeleH ByIKAaHHIANHH PE3HHEL JEKAPCTB,
KpacHTelIeH, JyOHIBHEIX BEIIECTE, IPenapaToB HPOTHE COPHIKOB H HACEKOMEIX.

I'excammn (YpoTponHH) - DOHIHEKIEISCKHEH aMeEH. Mcnons3yercs Kak mameBas J0DaBKa, I€KapCTBO H
KOMIIOHEHT JIEKZpCTB, HHIDEIHEHT KOCMETHISCKHX CpEeACTB, OydepHEIX p-poB IS aHAIHTHIECKOH
XHMHH, KaK CYX0€ ropiodee, OTBEPARTENS IOHMEPHEIX CMOIL, B CHHTe3€ (eH0IpOpMaTHIETHIHEIX CMOIL,
YyHIrHIEAOB, B3PEIBIATHIX B-B, CPEACTE A1 3aIIHTEHI OT KOPPO3HH.

AHRIHH UOpEMEHTIOT AU CHHTE3a KpacHTeNeH H ICKAPDCTBEHHEIX Cp-B, B TEKCTHILHOH H
tdapManesTEgeckod mpoM-TH. C DOMOINEI0 aHHIHHA NOMY9Al0T IpeNapaThl IPYINEl CyIb(paMHIOB,
obnmagarompEe aETHOAKTEpHAIEHEIM ACHCTBHEM, a TAIOKE CHHTE3HPYIOT 3aMEHHTENH caxapa. B XaMuH ero
HCIIONBE3YIOT JUIA MONY9€HHS IHOPOXHHOHA - B-Ba, HCHOIL3YIOMETOCA B KOCMETHKE H IS CO3JAHHS
B3pPEIBYATEIX B-B, KIEEB, FepPMETHKOB. [IpH mOMOmE aHHIHHA 3aMeIFeTCS KOPPO3HA METALIOB. €ro
tdocharer gobapnOT K p-paM CHIBHEIX JIICKTPOJHTOB, B PE3YNBTaTe 9e€ro 3aMeIieTci KOPpPO3HA
YIIEpPOMHCTOH cTamdH. [IpHMEHSIOT aHEIHH H A0 [OOBRIIECHHY AHTHACTOHAIHOHHOCTH TOIUIHBA
(aBTOMODHIEHOTO, pakeTHOro, aBHaEOHHOI0). OxranoBoe wHcao OeHzEHa npH 1%-HOM copepxaHHH

HHJTHHA TOBRINAETCH Ha 3 eqEEHNE H bonee. Ho B 9HCTOM BHJE B-BO CTaparOTCi HE HCIOIB30BATH, TAK
KAaK IPH AJHETEIPHOM XPaHEHHH [OHEDKAETCH KA9eCTBO OEHZHHA ¢ AHMIHHOM, a TAKKe NOBHINACTCH
TOKCHIHOCTH €r0 ra30B. Yame HCIONB3YIOTCH HPOH3BOJHEIC B-Ba.
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Bonpocwl ona camoxonmponsn:

Yto Takoe aMUHBI?

O6uas ¢popmysa npeneibHbIX aMUHOB?

Kitaccudukanysa aMrHOB IO YUCITY YIIIEBOAOPOAHBIX PAAUKAIOB?
Kiaccudukanusa aMrHOB IO BUY YIJIEBOJIOPOIHOTO paguKaia?
Homenknarypa aMuHOB?

N3omepust aMuHOB?

du3nyecKue CBOMCTBA AMUHOB?

Pacrionoxure naHHbIE COCTMHEHNS COMNIACHO YBEINYCHUIO UX OCHOBHBIX CBOWCTB:
MIEPBUYHBIC aMUHBI, BTOPUYHBIE AMUHBI, TPETUYHBIE AMHUHBI, AMMHUAK, AHWUJIAH?
[ToueMy TpeTnuHble aMUHBI 00JIE€€ CJIa0ble OCHOBAaHUS, YEM MTEPBUYHbBIC?
[ToueMy aHnIMH OoJiee ci1adoe OCHOBaHWE, YEM aMMHAaK?

KauecTBeHHas peakiys Ha MEPBUYHBIE AMUHBI !

[IpoayKT B3anMOIENCTBYSI BTOPUYHBIX AMUHOB C A30THUCTOM KUCIIOTOU?
[IpoayKT B3anMONENCTBUSI TPETUYHBIX AMUHOB C a30TUCTOU KUCIOTOM ?
[IpoayKT B3aMMOIENCTBYS apOMAaTUYECKUX AMUHOB C a30TUCTOU KUCIOTOM ?
Peakuust cpenpl pu B3aMMOJICMICTBUM AaMHUHOB C BOJIOW?

Peakumst cpenpl mpu B3aMMOJICUCTBAM COJIC aMUHOB C BOIOM?

J10 KakuxX IPOAYKTOB IOPAT aMHUHBI?

OTHOILIIEHNE aHWJIMHA K BOJAE, MHIUKATOPAM U CJIa0bIM KHCJIOTaM?
KauecTBeHHbBIE pEaKINM HA AHWJIWH?



