MMHUCTEPCTBO HAYKHU U BEICHIEI'O OBPA3OBAHUS POCCUMCKOM ®EJEPAIHN
benepanbHOE TOCYAapCTBEHHOE 00 PKETHOE 00pa30BaTEILHOE YUPEIKICHHE
BBICIIET0 00pa30BaHUs
«TONBSITTUHCKUNA TOCYTAPCTBEHHBIA YHUBEPCUTET»

51.0.21.02

(uHOeKc OUCYuniIuHbol)

PABOYASA ITPOI'PAMMA JIUCHUIIJIMHBI

Opranuueckas Xumus 2

(HaumeHo8aHUe OUCYUNIUHDBL)

10 HAMPABJICHUIO MTOATOTOBKHU
18.03.01 XuMnueckas TEXHOJIOTHA

HaIpaBJIEeHHOCTH (TIPOdUIIH)
XuMHUYECKasi TEXHOJIOTHS OPTraHUYEeCKUX U HEOPTaHHYECKUX BEIIECTB

dopma 00ydeHHS: OUHas
I'on maGopa: 2022
Oo6mas TpynoeMkocThb: 6 3E

Pacnpene.ﬂeﬂne YacoB JUCHUIIMHBI IO ceMeCTpamM

CemecTtp 4

®opmMa KOHTPOJIA | DK3aMEH Hroro
Buj zanaruii
Jlexun 32 32
JlaGopaTopHsble 32 32
[IpakTnueckue 16 16
PykoBo/icTBO: KypcoBbIe paboThl (poekTsl) / PI'P - -
[IpoMexxyTouHas arTecTanus 0,35 0,35
KonraktHas pabora 80,35 80,35
CamocrosiTenbHas paboTa 100 100
KonTposb 35,65 35,65
Hroro 216 216

( )
OOKYMEHT NOoANnMCAH

QNEKTPOHHOW MOAMUCHLIO

CepTtndukat: 014FF7890041AFC5824E0982EFBICO0A4F
Bnapeneu: byHeB AnekcaHgp CusicatoBuy
OencteuteneH: ¢ 02.11.2022 go 02.11.2023




Pabouyto nmporpamMmy coctaBui(u):
JIOLIEHT, K.X.H., Bapakuna E.B.

(Oondrcnocms, yuenoe 36anue, cmenensb, Pamunus 1.0.)

noueHt, bynes A.C.

(Oondicnocms, yuenoe 36anue, cmenensb, Pamunus 1.0.)

PenensupoBanue paboyveit mporpaMMbl AUCITUTUTHHBI:

OtcyTcTBYET

Penienzent

(doadicHocmy, yueHoe 38anue, cmenensb, Pamunus U.0.)

Pabouas mporpamma qUCHMILIMHEI cocTaBieHa Ha ocHoBaHuu @I'OC BO u yyeOHoro mana
HarpaBJIeHUs OATOTOBKU
18.03.01 Xumunueckas TEXHOJIOTUS

Cpoxk aeiicTBusi pado4eil nporpaMmbl TUCUMIIMHBI 10 «31» aBrycra 2026 r.

COI'NTACOBAHO
3aBenyroumii kagenpoit «XuMudeckast TEXHOJIOTUS M pecypcocOepekeHne)

« _» 20 T. M.B. KpaBiioBa
(noonucs) (U.0. Damunus)

YTBEPXIEHO

Ha 3acemanuu neHTpa MEIMIIMHCKON XUMUU

(mpotoxomn 3acemanust Ne 2 ot «27» aBrycra 2021 1.).



1. esab ocBOeHUST TUCHMILIUHBI

[lenp cocTOMT B W3Y4eHHH OOIIMX 3aKOHOB, CBS3BIBAIOIIMX CTPOCHHWE H CBOMCTBA
OpraHMYECKUX COCIMHEHUHN, MyTed CHHTe3a pa3IMYHbIX KJIaCCOB OPraHMYeCKUX BEIIECTB,
MEXaHU3MOB XHMMHUUYECKHX MPOILIECCOB, a TAaKXE€ BO3MOXHOCTEM HCIOJIb30BAHUS OPraHUYECKUX
COCIMHEHUH B PA3JIMYHBIX OTPACIISIX HAPOJHOTO XO35MCTBA.

2. Mecto nucnumimabl B crpykrype OITIOII BO

JIMCIUTITMHBI ¥ IPAKTUKH, HA OCBOGHUH KOTOPBIX Oa3upyeTcs NaHHas qucturuinHa: «O0mas
U HEOpTaHWYeCcKasi XUMHUs», «Briciias MaTemaTukay, «Dusukay.

JIMCUUTUIMHBL ¥ TIPAKTHKH, JJI1 KOTOPHIX OCBOCHUE JTAaHHOW JUCIHILIMHBI HEOOXOIMMO Kak
npeamecTBytomee: «OO0mmas XuMu4deckass TEXHOIOTUs», «lIporecchl n ammapaTsl B XUMHYECKON
TEXHOJIOTUM U  OWOTEXHOJNOTUM», «XUMHUECKas TEXHOJOIHWS OPraHMYECKUX BEIIECTBY,
«XUMHYECKash TEXHOJIOTUSI OPTaHWYECKHUX BEIIECTB», «XHMMHUS U (HU3HKA BBHICOKOMOJCKYISPHBIX
COCIMHEHUIY, «XUMHS HePTH.

3. IInanupyemMsie pe3yJbTaThl 00y4eHHUs

dopmMupyemMbie u
pMHpy HNuaukaTopbl 10CTHKEHUSA

KOHTPOJINpyeMble N [Inanupyemble pe3ybTaThl
POTHPY KOMIeTeHI Ui Py pesy
KOMMETEeHI[HN o0y4eHUs
(Ko 1 HAaUMEHOBAHME)
(Ko ¥ HAMMEHOBAHUE)
OIIK-1 Cnoco6en | OINIK-1.2. 3HaeT OCHOBBI | 3HaTh: CHOCOOBI TOJYYCHHUS H
W3y4aTh, aHAIU3UPOBATh, | KIIaCCU(DUKAIIMK  OPTaHUYECKUX | XUMUYECKHE CBOWCTBA OCHOBHBIX
UCIOJIb30BATh COEMHEHMI, CTPOEHHE, CIIOCOObI | KJIaCCOB OpPraHUYECKUX

MEXaHU3Mbl XUMUYECKUX | IOJIY4YCHUSI M XUMHYECKHE | COCIMHEHHUM; 3aKOHOMEPHOCTH
peaxkuuii, IpOUCXOSAIINX | CBOMCTBA Pa3iMYHBIX KJIACCOB | CTPOCHHUSI BEIIECTBA, MPOTEKAHUS

B TEXHOJIOTUYECKUX | OPTaHUYECKUX COCAMHEHUM, | pEaKIIMi U MEXaHHU3Mbl pPEeaKLUi
npoueccax W | OCHOBHEIC MEXaHU3MBbI | KaK OCHOBY JUTSE
OKpY>Karolem MHpE, | TPOTEKAHUS OPraHUYECKUX | LEJIEHANPABICHHOTO
OCHOBBIBASICh HA 3HAHUSIX | PEAKIU. OpraHN4eCcKOro CHHTE3a
O CTPOCHHMHM BEILIECTBA, YMeTh: MIPOTHO3UPOBATH
npupoze XUMHYSCKOM BO3MOXHBIE MYTH W YCIOBHS
CBSI3W U  CBOMCTBax npeoOpa3oBaHUs
Pa3IMYHBIX KJIaCCOB (YHKIIMOHAIIBHBIX TPYIIT B XOJIE
XHMHYSCKHX DJIEMEHTOB, XUMHYECKOU peaKuuu;
COCIMHEHUH, BEIIECTB U OCYIIIECTBIISATh CHHTE3
MaTepHalioB MpeCTaBUTENEN Ppa3IMYHBIX
KJIacCOB OpraHUYECKH
COeIMHEHUH
BrnaneTb: OCHOBHBIMU HaBBIKAMU
paboThI B naboparopuun
OpraHn4eCcKOro CHHTE3Q;

MeToAaMu 0OpabOTKH M aHaIM3a
PE3yNIBTaTOB SKCIEPHMEHTOB




4. CTpyKkTypa ¥ coaepkaHue IUCHUIINHbI

DopMbI
TeKylIero
Bu HaumeHoBaHue TeM 3aHATHI Oo0bem
Mopnyas (pa3aeon) YebHOIi Haﬁon (yueGHoii paGoThI) Cemectp q > | Banabl | UHTepakTHB, 4. KOHTPOJIA
y P y p . (HanMeHOBaHUe
OIIEHOYHOT0
Moayns 2. Jlex 1 KapOGonunsabie coequaenus. Yactp 1 4 2 - - -
JIa0 1 [Tonyyenune UKIIOreKCaHOHA 4 4 - - CobecenoBanue
10 KOHTPOJIbHBIM
BOIIpOCaM
Cpl N3ydeHue neKImoHHOro MaTepuaia u 4 6 - - -
OpUTMHAJILHOM JINTEPATyPHI.
[ToaroroBka Kk sK3aMeHy
Jlek 2 KapOGonunbHabie coequHenus. Yacts 2. 4 2 - - -
JIab 2 Cunres (E)-N, N-numeTnn-4- 4 4 - - CobecenoBanue
[(benmmaMuHO )METHII |aHIITHHA 10 KOHTPOJIbHBIM
(ocnoBanmii [1udda) BOIIpOCaM
IIp 1 KapOonunbsHbie coeuHEHUS 4 2 - -
Cp2 N3ydeHue neKImoHHOro MaTepuana u 4 6 - - -
OpUTMHAJILHOM JINTEPATypPHI.
[ToaroroBka Kk sK3aMeHy
Jlek 3 KapOGoHOBBIE KHUCITOTHI B X 4 2 - - -
npou3BoaHbIe. Yacts 1
JIa0 3 [Tonyuenne 6€H30HHON KUCTOTHI 4 4 - - Co0OeceqoBaHue 110

KOHTPOJIbHBIM
BOTIpOCaM




DopMbI

. TeKylIero
Monyas. (pasaer) y'{eﬁn(ﬁ"&"gaﬁoTbl Hamﬂ(;}'ll((:gzﬁgep;%ﬁ;:)MT"" Cemectp 0611: | Bann | Mutepaktus,u.|  KomTpous
: (HauMeHOBaHMe
OIIeHOYHOI0
Cp3 N3ydeHue neKImoHHOro MaTepuana u 4 6 - - -
OpUTMHAJILHOM JINTEPATypPHI.
[ToaroroBka Kk sK3aMeHy
Jlex 4 KapOoHOBbIE KHCIOTHI U UX 4 2 - - -
npousBoaHbIe. YacTh 2
Jlab 4 Cunte3 OyTunanerara 4 4 - - CobecenoBanue
[0 KOHTPOJIbHBIM
BOIIpOCaM
IIp 2 KapOoHOBBIE KMCITOTHI B X 4 2 20 KonTposbHas
IIPOU3BOJIHBIE padota Ne 1
Cp4 N3ydeHue neKImoHHOro MaTepuaia u 4 6 - - -
OpUTMHAJILHOM JINTEPATypPHI.
IToaroroBka K sK3aMeHy
Jlek 5 KapOoHOBbIE KHCIOTHI U UX 4 2 - - -
npousBoAHbIe. YacTh 3.
Jla6 5 CunTe3 aneraHuInIa 4 4 - - CobecenoBanue 1o
KOHTPOJIbHBIM
BOIIpOCaM
Cp5s N3ydeHue neKImoHHOro MaTepuaia u 4 6 - - -
OpUTMHAJILHOM JINTEPATypPHI.
[ToaroroBka Kk sK3aMeHy
Jlex 6 KapOoHOBbIE KHCIOTHI M UX 4 2 - - -
npousBoAHbIe. YacTsb 4.
Ip 3 KapOoHOBBIE KHCTTOTHI B UX 4 2 20 - KontposbHas
MIPOU3BOTHBIC padota Ne 2




DopMbI

. TeKylIero
Monyas. (pasaer) yqeﬁn(])?"dnll)laﬁoTbl Hanntgizgzzgep;%%;:I];HT"" Cemectp 06: | Bann | Mutepaktus,u.|  KomTpous
: (HauMeHOBaHUe
OIIeHOYHOI0
Cpb6 N3ydeHue neKImoHHOro MaTepuana u 4 6 - - -
OpUTMHAJILHOM JINTEPATypPHI.
IToaroroBka K sK3aMeHy
Jlex 7 Amunbl. CriocoObl TOTYYEeHUS U 4 2 - - -
XUMHUYECKHE cBOMCcTBA. YacTts 1
Cp7 N3ydeHue neKImoHHOro Marepuana u 4 6 - - -
OpUTMHAJILHOM JINTEPATypPHI.
IToaroroBka Kk sK3aMeHy
Jlek 8 AmuabL. CIOCOOBI TTOTYYCHUS U 4 2 - - -
XUMHUYECKUEe cBoMcTBa. YacTs 2
JIa6 6 [Tonyuenue 4-6pomMaHmIMHA 4 4 10 - CobecenoBanue
10 KOHTPOJIbHBIM
BOIIpOCaM
Komnoxsuym
IIp 4 Awmunbl. CIOcOOBI TOTYYCHHSI U 4 2 - - -
XUMHUYECKHE CBOMCTBA
Cp8 N3yuenune neKIMOHHOIO MaTepuaia u 4 6 - - -
OpPUTHHAIILHOM JTUTEPaTyPHI.
IToaroroBka K 3K3amMeHy
Jlex 9 Hurtpocoenunenus. 4 2 - - -
Cp9 N3yuenune neKIMOHHOIO MaTepuaia u 4 6 - - -

OpPUTMHAIILHOW JIUTEPATYPBHI.
IToaroroBka K 3K3aMeHy




DopMbI

TeKylIero
Bu HanmeHoBaHMe TeM 3aHATHI Oo0bem
Mopnyas (pa3aen) Sroil Haﬁ (yaeBHoii paBoThi) Cemectp > | Banabl | UuTepakTHB, 4. KOHTPOJIA
yueOHOM padoThl yueOHOI padoThI q. (HaMMeHOBaHHe
OIIeHOYHOI0
JIao 7 Boccranosnenne HutpoOeH3oia 4 4 - - CobecenoBanue
10 KOHTPOJIbHBIM
BOIIpOCaM
Jlex 10 Asuasl 4 2 - - -
IIp 5 Hutpocoenunenus. A3upl 4 2 - - -
Cp 10 N3ydeHue neKImoHHOro MaTepuana u 4 6 - - -
OpUTMHAJILHOM JINTEPATypPHI.
[ToaroroBka Kk sK3aMeHy
Jlek 11 Xumus auazocoenunenuit. Yacts 1. 4 2 - - -
Cpll N3ydeHne NeKIMOHHOIO MaTepuana u 4 6 - - -
OpPUTHHAIILHOM JTUTEPATYPHI.
IToaroroBka K 3K3amMeHy
Jlex 12 Xumus quazocoequHennii. Yacts 2. 4 2 - - -
Ilp 6 Xumus A1a30CoeIUHEHUN 4 2 20 - KoHnTtponbHas
paborta Ne 3
Cp 12 N3ydeHne NeKIMOHHOIO MaTepuana u 4 6 - - -

OpPUTMHAIILHOW JIUTEPATYPBHI.
IToaroroBka K 3K3amMeHy




DopMbI

. TeKylIero
Monyas. (pasaer) yqeﬁn(])?‘i"gaﬁoTbl Hannﬂ(;}'llzgz}(:gep;?g;::)MT"" Cemectp 0611: | Bann | Mutepaktus,u.|  KomTpous
: (HauMeHOBaHUe
OLICHOYHOI'0

Jlex 13 ®deHoJT ¥ ero roMoJI0TH, Ha TOJHI. 4 2 - - -

Cp 13 N3ydeHue neKimoHHOro Marepuaina u 4 6 - - -
OpUTMHAJILHOM JINTEPATypPHI.
IToaroroBka K AK3aMeHY

Jlex 14 BBenenue B XuMuio 4 2 - - -
TeTEPOLUKINYECKUX COSIUHEHUH.
Yacrs 1.

IIp 7 BBenenue B XuMuio 4 2 - - -
reTePOLUKINYECKIX COeAMHEHUN

Cp 14 N3ydeHne NeKIMOHHOIO MaTepuana u 4 6 - - -
OpWUTMHAJILHOM JINTEPATypPHI.
IToaroroBka K 3K3amMeHy

Jlek 15 BBenenue B XuMuio 4 2 - - -
TeTEPOLUKINYECKUX COSIUHEHUH.
Yacrs 2

Cp 15 N3ydeHue neKImoHHOro MaTepuana u 4 6 - - -
OpUTMHAJILHOM JINTEPATypPHI.
[ToaroroBka Kk sK3aMeHy

Jlex 16 BBenenue B XuMuio 4 2 - - -
reTEPOLUKINYECKUX COCIUHEHUM.
Yacts 3

IIp 8 Bsenenue B Xumuto 4 2 20 - KoHnTtponbHas
TFeTEPOIUKINYECKUX COSTMHEHUIN paborta Ne 4




DopMbI

TeKylIero
B HanmeHnoBanue Tem 3a 7 Oobe
Mopnyas (pa3aen) 6 e 6 Hmen g mme T 6M i Cemectp PO Banamb HNHuTepakTus, 4. KOHTPOJIA
y4eOHOMH padoThbI (yueOHo¥ padoThI) q. (HaMMeHOBaHUe
OIIeHOYHOI0
JIa6 8 [Tonyuenne meTuIOopanka 4 2 - - CobecenoBanue
10 KOHTPOJIbHBIM
BOIIpOCaM
Cp 16 N3yuenune neKIMOHHOIO MaTepuaia u 4 10 - - -
OpPUTHHAIILHOU JIUTEPATYpPH.
IloaroroBka K 3K3amMeHy
IMcm ITocemenue 3agaTuil 4 - 10 - -
KonTpons [ToaroroBka Kk 3K3aMeHy 4 35,65 - - Bomnpocsr k
pk3ameny Ne 1-60
ITA [IpomexxyTouHast aTTecTamus (3K3aMeH) 4 0,35 - - Bormpocs! k-
hk3ameHy Nel-60
™ Ntorosoe TecTupoBanue 4 2 100 - TecToBbIC 3a1aHU
Ne 1-500
Hroro: 216 200

Cxema pacuera utoroporo 6amuia «(Cymma + Tep)/2» - cymma 6aioB 1o BCeM yueOHBIM MEPOTIPUSTHSIM, IPETyCMOTPEHHBIM B Kypce + cpeHee
apru(METHIECKOE TI0 BCEM MTPOMEKYTOYHBIM TeCTaM, MpoBOAUMBIM yepe3 OT.




5. Oo0pa3oBaTe/ibHbIE TEXHOJIOTHHI

[Ipu peanuzanyy JUCHMIUIMHBI MCIOJIB3YETCS TEXHOJOTHS TPAJAWLIHUOHHOTO OOyuYeHUs —
opranu3zarus yaeoHoro nporiecca B By3e. K ¢popmam 00ydeHus OTHOCATCS JIEKIMH, Ta00OpaTOPHBIE U
MPAKTUYECKHE 3aHITHSI, a TAK)KE CAMOCTOSTEIbHAs paboTa.

dopMa TEKymEro KOHTPOJIS — KOHTPOJBHBIE pabOThl, KOHTPOJBHBIE BOIPOCHI K
71a00paTOpHBIM paboTaM M KOJIOKBUYM.

6. MeToanyeckue yKazaHusi 10 OCBOCHUIO TUCHHMIIIHHBI
Metoanyeckre yKa3aHus K BBITIOJIHEHHIO Ta00paTOpHBIX paboT

JlaboparopHas padora Ne 1: [losryyeHne NMKJI0reKCAHOHA

OH Nazcr207 O
[:::T/ H,S0,/ H,0 [:::T?
Metoanka cuHTE3a

B nByropmyio KpyriomoHHYIO Koj0y, CHAOKEHHYI0O MarHMTHOM MELIaKOH, KarneabHOH
BOPOHKOW W TEpPMOMETPOM, TMOMemarT 15 T mukiorekcanoma u 20 Ma audTUiIOBOro 3dwupa.
Copnepxxumoe konObl oxnaxaaioT 70 0..5°C. OtnenbHO B CTakaHe T'OTOBAT XPOMOBYIO CMECH,
pactBopsisi 15,5 r quxpomara kanug B 150 M1 BOABI M1 cMeNIMBasi MOJYYEHHBIM pacTBOp ¢ 12 M
KOHIICHTPUPOBAHHOW CEpPHOIN KUCIOTHI (OCTOPOXKHO TNPHOABISIOT KUCIOTY B BOIHBINH PacTBOp
nuxpomara). [loydeHHYI0 XpOMOBYIO CMeCh M3 KalelbHOW BOPOHKHM HEOONBIIMMH IMOPLUSIMU
npubaBIsIOT B KOJIOY pu padoTarolei Memmake, moaaepxusas temmeparypy He Boie 5°C. [Tocne
prOaBIIEHUS] OKUCIUTEIS IPOJODKAIOT MepeMEIMBAaHUE PEaKIIMOHHONW MacChl B TeUeHHE 2-3 4 IIpu
KOMHATHOW TeMmIeparype. 3aTéM CMeChb IMEPEHOCAT B JCIUTENbHYIO BOPOHKY M AIKCTPAarupyroT
s¢upom aBa paza nopuusmMu no 30 mi. OObenuHEHHbIE S(DUPHBIE BBITSKKU BCTPAXUBAIOT C
0e3BOJHBIM KapOOHAaTOM KajHs, OTIENAIOT €ro M cymar cyinb(arom Hatpus. Jlamee 3KCTpakT
MOMEIIAIOT B KOJIOY ¢ Hacaakon Bropiia, OTTOHSAIOT cCHavasia Ha BOASTHOU OaHe 3(up, a ocTaBIIANCS
[IUKJIOr€KCAaHOH MEPEroHsI0T, codupas ¢ppakuuio ¢ T. kum. 155...157°C.

KoHTpoJsbHbIE BONIPOCHI:

1. Kakwne okucnurenu Bel 3HaeTe?

2. KaKI/Ie OKHCJIIUTCIIN I/ICHO.HBSYIOTCH JJIA OKUCJIICHU aJIJIMJIOBBIX U alICTUJICHOBBIX
CIIUPTOB?

3. OCOOEHHOCTH OKHCIICHUSI IEPBUYHBIX, BTOPUYHBIX U TPETHYHBIX CITUPTOB.

4. Homenknartypa anbAaeruioB 1 KETOHOB.

5. HonyquHe AJIBACTUI0OB METOdaMHU OKHUCIICHUS CHI/IpTOB, O30HOJHU30M aJIKCHOB,
BOCCTAaHOBJICHUEM TTPOU3BOJIHBIX KAPOOHOBBIX KUCIIOT, THAPOGOPMIIUPOBAHHUS aJTKEHOB.

6. HonyquHe apOMaTI/I‘-IGCKI/IX AJIIbACTUI0OB U KCTOHOB.

7. [TomydyeHue KETOHOB METOIAMH OKHCIICHHS CITUPTOB, THAPOOOPUPOBAHUS —

OKHCJICHUS, C IPUMCHCHUCM MCTAJUIOPTaHUYICCKHUX COGI[HHCHHﬁ.

Jlaboparopuas padora Ne 2: Cunre3 (E)-N,N-numernii-4-
[(penniamuno)MeTHI|aHMINHA

NH
X0 .\ 2 EtOH SN
reflux
N 2h ~N
I

10



Metoanka cuHTE3a

B opnoropnyro konl0y emkocthio 100 My, cHaGXEHHYIO OOpPAaTHBIM XOJOJUIBHUKOM,
nomeratot 0.05 monb 4-(qumernnaMuHo)oeH3anpaeruna u 20 Mt stanona. [lpu nepememmBanuu
npunuBatoT 0.05 Mosib aHWIIMHA. PEakIIMOHHYIO CMECh KMIIATAT B TEUEHUE 2 Y, 3aTEM OXJIAKIAIOT U
pa3baBmstor  10%-pIM  pacTBOpOM XJIOpuAa HaTpus. PacTBop OXJaXAalOT JIBJOM, OCaIOK
OTGUIBTPOBBIBAIOT U cymaT Ha Bo3ayxe. T.mi1. 98 — 100 °C. OnpenensroT BIXOJ U TEMIIEpaTypy
TUTABIICHUS.

KoHTpoJsbHbIE BONIPOCHI:

1. AJbI0JIBHO-KPOTOHOBAS KOHJICHCAITHUA.

2. MexaHu3M HyKJI€0(pHIBHOTO MPUCOSANHEHHS K KApOOHUIBHON TpyIIIE.

3. Peakuuu nonyyenus aneranen, KeTajael U THOALETAIeH, THOKETAJICH.

4. Peaknun kapOOHUIBHBIX COCIMHEHHI: TPUCOCIUHEHHE IIMAHHUCTOTO BOJOPO/IA,
aMUHOB, 3aMeIeHUs] KapOOHWIBHOTO KUCIOPO/ia Ha TaJIOTEH.

5. Peakuuu ¢ MeTaniopraHn4ecKuMH COeIMHEHUsIMU, BUTTHTA, C MiIMaamMu cepsl.

6. Peakuuu conpsik€HHOTO MPUCOEANHEHHUS], BKIIIOYAs MPCOCTUHEHUE EHOIST-UOHOB T10
Muxasmio.

7. Peakiuu okucieHus, BOCCTAaHOBJICHHUS, TEKapOOHUITUPOBAHMS.

8. Peaxmuu Ilerepcona, Kanuunapo, Commite, anueaupoBanus o PoOuHCcoHy.

JlaGoparopuasi padora Ne 3: IlosryueHue OeH301HON KHUCIOTHI
(@)

HCI
KMnO4’ OH
B T T ———
reflux
Meronuka cuHTE3a

B kpyrmogonnyto kon0y emkocThio 250 My, CHaOKEHHYI0 MarHMUTHOW MEMIAIKOW |
00paTHBIM XOJIOIMIIBHUKOM, IIOMEIIAIOT 2 T ToxyoJa, 70 M1 Bostbl M 6.8 T Menkopacteproro KMnOs.
CMech KUIIATST TPU TIEPEMEIIMBaHUU B TeueHue 2 4acoB. [lo OKOHYaHWHU peakiuu OeCIBETHBIN
pacTBop (eciu pacTBOp HE 0OECHBETHIICS, TO K HEMY J0OABISIOT HEMHOTO LIaBEJICBON KUCIOTHI IIPH
HarpeBaHWM) OXJIAXKIAIOT, BeIMaBi MnO2 oTGUIBTPOBEIBAIOT M TPOMBIBAIOT TEIUIONW BOJIOM (2X5
min). @unbrpar nogkucisaot 3.0 M konueHTpupoannoit HCL. Ilpu stom ocaxkpaercst OeH3oiHas
KHCJI0Ta, €€ OTQUIBTPOBBIBAIOT, IPOMBIBAIOT HEOOIBUINM KOJIMUYECTBOM XOJOJHOM BOJABI U CyIIAT.
MO’KHO OYUCTHTH MPH oMoy Bo3roHku. Berxox 2.0 T (76% 0T TeopeTndeckoro).

KoHTpoJsbHbIE BONIPOCHI:

1. Homenkiatypa kapOOHOBBIX KHUCIIOT

2. [Tonyyenne kapOOHOBBIX KHUCIOT pPEAKUUSMH OKHUCICHHS CHHPTOB, albJIETUIIOB,
QIKUJIAPEHOB U OKUCIIUTEIHHOTO PACILEIIICHHSI aJTKEHOB

3. HonyquHe Kap60HOBI>IX KHCJIIOT, METOAaMU OTJINYHBIMU oT OKHCJICHUA

(ramodopMHast peakmus, KapOOHWUIUPOBAHHWE, KapOOKCWJIMPOBAHWUE, THUIPOJIU3 HUTPHUIIOB,
AIWITAIOT€HHUIOB, AaHTUAPHUIOB U APYTUX MPOU3BOIHBIX KAPOOHOBBIX KUCIIOT)

4. [ToryueHue romMosoroB KapOOHOBBIX KUCIOT M3 KapOOHOBBIX KHCIOT U CHHTE3BI C
MaJIOHOBBIM 3(PHPOM

5. XuMHUYEeCKHEe CBONCTBA KapOOHOBBIX KHCIIOT.

6. [TonmyyeHre TOoMOIOrOB KapOOHOBBIX KHCIOT W3 KapOOHOBBIX KHCJIOT M CHHTE3bI C
MaJIOHOBBIM (HHUPOM.

7. Peakunu kapOOHOBBIX KUCIIOT.



JlaboparopHasi padora Ne 4: CuHTe3 OyTH/IaLIETATA

0] H,S0,4(conc.) o]
P + EE—
OH )LDH reflux 2 h )LDM

Metoanka cuHTE3a

B xpyrnononnoii kon6e emxoctbio 100 mi BHOCAT 0.2 Moib Oytanona-1 u 0.2 Moub neasHoi
yKCycHO#M kucioThl. K momydeHHOM cMecu akkypaTHO 100aBisioT 0.5 MJI KOHIICHTPUPOBAHHOM
CEPHOI KUCIIOTHI U JOOABUB KUIICIKH CMECh KUIISTAT ¢ 00paTHBIM XOJOMIBHUKOM B Te4eHUU 1.5-2
4. [To OKOHYaHMIO HArpeBaHUs CMECh OXJIAKIAIOT, M00AaBISIOT 40 MII JIEATHON BOABI U OTACISIIOT
OpPraHUYECKYIO a3y ¢ TOMOIIBIO JIETUTETHLHOW BOPOHKHU. [IPOMYKT MPOMBIBAIOT TOCIEAOBATEIHHO
onHoil mopuueit 15% pactBopa kap6onara Hatpus (30 mu1) U 1ByMS OpUUAMHU BOIbI (2 o 50 mi).
[IpoaykT cymar Haj cynbpaToM HATPUS U TIEPETOHSIOT.

KoHTpoJsbHbIE BONIPOCHI:

1. MexaHu3M HyKJI€O(UILHOTO MTPUCOCTUHEHHS K KapOOHWIBHOU TPYIITIC.

2. KaxoBa posib cepHOI KUCIIOTHI B BBIIIEONMCAHHOM CUHTE3E?

3. [Tomydyenue cinoxHbIX 3(UpoB.

4. I'uaponus cinoxHbIX 3QupoB. MexaHU3MBbI THAPOIU3A.

5. [Tepeatepudukanms. Amunonn3. Boccranosnenue. B3anmopeiictBue ¢ mMaruii- u
JUTUHOPraHNYECKUMU COEAUHEHUSIMH.

6. MexaHu3M peakiuu 3TepuHuKaIum.

JlabopaTopHas padora Ne S: CuHTe3 aneTaHuIHIA

©/NH2 . )OJ\O)OJ\ H,0 ©/N\f0

Metoanka cuHTE3a

B crakane emxocthio 50 M1 CyCIEHAMPYIOT 3 T aHWUJIWHA B 15 MJT BOJIBI U JOOABISIOT 5 MIT
YKCYCHOTO aHruapuaa. PeakiiMOHHYI0 CMECh SHEPTUYHO NIEPEMEIIMBAIOT CTEKISTHHOM MTAaJI0YKOU 10
BBIJICJICHUS] KPUCTAJUIMYECKOTO Ocaaka M ocTaBiIaioT Ha 20 MuH. OOpa30BaBIIMIICS 0CAIOK amMHaa
oT(uIBTPOBHIBAIOT, TpoMbIBatoT 2 M pactBopom HCI, Bomoii, 3atem 1 M pactBopom NaHCOs3 u
BHOBb BOAOW. Ecnmu B pe3ynbrare peakiuu 00pa3yeTrcss Macjiao, BOJHBIA PacTBOP OTHACISIOT
JeKaHTanuel, Kk ocraBmemycs macny gobapnstor 10 mn 2 M HCl u mepememmBaioT cMech 10
KPUCTAJUTH3AIMU. 3aTeM KPHUCTALIUYSCKUNA 0CaJOK OT(UIBTPOBBIBAIOT, MPOMBIBAIOT BOJoH, 1 M
pactBopom NaHCO3 u BHOBB BOJOH. IIpoayKT mepekpHucTaii30BBIBAIOT M3 BOJABI MM BOJHOTO
cnupta. Beixon 2.6 r (60% o1 TeopeTHuecKoro).

KoHTpoJibHBIE BOIPOCHI:

I. [TonydeHue u peakuu CIOXKHBIX YPHUPOB.

2. [Tonydyenue u peakiuu HUTPUJIOB.

3. [Tonydenue u peakuu aMu 0B KApOOHOBBIX KHCIIOT.

4. AUUWTasoreHuabl, aHTUAPUIIBI KapOOHOBBIX KHUCIOT M KETEHBI: TMOJy4YeHHE U
XWMHUYECKHE CBOMCTBA.

5. Kaknum 06pazoM MOXKHO BOCCTAaHOBUTH CJIOXKHBIC 3pupb1? UTo 1ipu 3TOM mosrydaercs?

Ha npumepe BocCTaHOBIIEHUS! METUIIOBOTO 3(Hpa MUKIO0yTaHKapOOHOBOM KHUCIOTHI.
7. Homenkiarypa u crmoco0Osl moTydeHus HUTPUIIOB



8. XHUMHUYECKUE CBOMCTBA HUTPUIIOB

9. Homenknarypa u cniocoObl MoaydeHHs] aMU10B KapOOHOBBIX KHCIIOT

10. XUMHUYECKUE CBOMCTBA aMHU10B KapOOHOBBIX KHCIOT

1. AUMITaNOTEeHUIBI: CTPOEHHUE, HOMEHKJIATypa, CIOCOOBI TOJYYCHHs, XUMHYECKUE
CBOMCTBA

12. AHrUIpUIbpl KapOOHOBBIX KHCJIOT: CTPOEHWE, HOMEHKJIATypa, CIOCO0 IMOIy4YeHUs,
XAMHYECKHUE CBOMCTBA

13. Kerensl: crpoeHune, HOMEHKIATypa, CIIOCOOBI MOTYYSHHUSI U XUMUYECKHUE CBOKCTBA

JlaGoparopHas padora Ne 6: Cunrte3 4-0poMaHUJINHA
NH, NH,

KOH. H,O

Metoanka cuHTE3a

B nByxropioii kpyriaogoHHoH konbe emkocThio 500 Mit, cHaOKEeHHON MarHUTHON MEIIAIKOH,
00paTHBIM XOJIOIUIILHUKOM M KanelbHOW BOPOHKOH, cMemuBaioT 9.3 r anuinuHa, 30 M1 TMOKCaHa U
pactBop 5.6 r KOH B 20 mi Boapbl. [Ipy s3HEpruuHOM NEpEMEIINBAHUN B TEUEHHUE 2 U IPUKATIBIBAIOT
pactBop 16 r 6poma B 160 Mt tuokcana. [lo okoHUaHNM BpeMEHH, COIEPKUMOE KOJIOBI TIEPEHOCST B
JEJIUTEIbHYIO BOPOHKY, OTAEISAIOT OPraHU4eCKHil ciioil U mpoMsbiBatoT ero 15 mu 40%-ro pactBopa
KOH. B Bakyyme OTTOHSIOT pacTBopuTeb. OOpa30BaBIIMKCS 0CAI0K MEPEKPUCTAIITN30BBIBAIOT U3
pazbasnenHoro cnupta. Beixog 11 1 (68% oT TeopeTrueckoro).

KoHTpoJsbHbIE BONIPOCHI:

I. Peaknun ankuampoBaHus, allMIIMPOBAHNS, OKUCIECHUS U TAJIOT€HUPOBAHNS AMUHOB.

2. B3aumopeiicTBe TEpBUYHBIX W BTOPUYHBIX aMHHOB C  KapOOHHIBHBIMHU
COEIMHEHUSIMU.

3. Peakuum amMHHOB C Cynb(QOHWITATOTCHUIAMH, a30THCTOM KHCIOTOH. Peakuuu
pacmieruienns o ['opmany u Koymy.

4. Peakuuu 37eKTpoQHUIBHOTO 3aMEIIEHHs B ApOMaTHYECKIX aMHHAX.

5. MexaHu3M 371eKTpodUILHOTO apOMaTHYECKOTO 3aMEIICHHUS.

6. 3alUTHBIE TPYIIIHI 171 aMUHOB.

7. Homenknarypa 1 CTpoeHHuE aMHHOB.

8. OCHOBHOCTH aMUHOB.

0. CniocoOnI momydeHus anudaTuiecKiuX aMUHOB.

10.  Cnoco0Obl MoTy4eHus: apOMaTHUECKUX aMUHOB.

1. [Teperpynmuposku ['opmana, Kypumnyca u lllmuara.

JlaGoparopHasi padora Ne 7: BoccraHoB/IeHHEe HUTPOOEH30/1a

©/N02 Fe, HCI ©/NH2
Metoanka cuHTE3a

B konbe cmemmBator 0.1 monst mHutpoGenszona u 0.34 r/aT Kene3HBIX ONMWIOK. 3aTeM
IIOCTENIEHHO, HEOONBIIMMH MOPUUSAMM IPWJIUBAIOT uepe3 OOpaTHBIM XOJOJMIBHUK 56 M
KOHIICHTPUPOBAHHOU COJITHOW KHCIIOTHI, TOCTOSIHHO BCTPSIXUBAs cosiep>kuMoe Koiobl. Ecnu peakuus
UJIET CIUIIKOM OYPHO, PEaKIIMOHHYIO CMECh OXJIAKIAI0T B BOJsiHOM OaHe. [locne mpubaBiieHust Bceit
COJISTHOM KHCJIOTBHI KOJIOY HarpeBarOT Ha KHILAIMEeH BoasHON Oane 0.5 4 mpu neproaMYecKOM
BCTpsixuBaHUU. OO OKOHYAHHMU PEAKLUU BOCCTAHOBJIEHUS CYAST IO MCYE3HOBEHHUIO 3amaxa




HUTpoOeH30Ma (3anmax roppkoro Munzaans). CoduparT mpudop i MEPEroOHKH ¢ BOASHBIM I1apoM,
HCITONIB3Ys B KQUE€CTBE MIEPETOHHOM KOOy C peakImoHHOM cMechio. Ele ropsayro cMech MeIJICHHO
HelTpanu3yroT 40%-HbpIM pacTBOPOM I'MIPOKCHIA HATPUS A0 LIEIOYHON PEAKIUH 110 JIAKMYCY U U3
9TOH %€ KOJIOBI OTTOHSIOT € BOASHBIM MapoM aHWIHH. [leperonky BeayT 10 Tex nop, noka AUCTHIUIST
HE CTaHET COBCEM INpO3pauHbIM. M3 IOJyuyeHHOro pacTBOpa aHWIMH BBICAIIMBAIOT HACHIIIEHUEM
xnopugom Hatpus (Ha 100 mn mguctwmnsata npubasmsitor 20 r© conu). AHWIMH OTHEISIOT B
JEJIUTEIBHON BOPOHKE, CyIIAT TBEPAOH THAPOOKUCHIO HAaTpus. Beixon 95%.

KoHTpoJsbHbIE BONIPOCHI:

1. CrocoOBI BOCCTAaHOBJICHUS IBOWHEBIX CBI3EN

2. CenleKTUBHOE BOCCTAaHOBIICHME OJHUX JIBOWHBIX CBSI3€M B MPUCYTCTBUM JIPYTUX
JIBOMHBIX CBS3€H, APYTUX TPOUHBIX CBSI3EH

3. CriocoObI BOCCTaHOBIJICHUS KAPOOHUIIBHOM IPYIIIIBI

4. CnocoObI BOCCTaHOBJICHUSI HUTPOTPYIIITHI

5. CriocoObl BOCCTAaHOBIIEHUS TUAPOKCUIBLHOU TPYTIIIBI

6. [Tpumeps! peakiuii BOCCTaHOBJICHUS OAHUX (YHKIIMOHAIBHBIX TPYII B MPUCYTCTBUU
Apyrux

7. CriocoObI TTOTy4YeHUsT HUTPOCOSAUHEHNN anru(aTHIECKOro U apOMaTHIECKOTO PsJia.

8. XUMHYECKUE CBOMCTBA HUTPOCOCTUHEHUH.

JlaGoparopuasi padora Ne 8: IlosryueHHe METHIOBOT0 OPAHIKEBOI0
@,

NH, N~
/©/ + NaNO, + 2HCI - 0o /@
NaO;S O3S
®.N
N

N
| v O

g N_ NaOH /©/ N

o + ~  NaO;S |

0,8

Metoanka cuHTE3a

B He6ombII0M cTakaHe pacTBOPAIOT 2,5 I' AMMETHIIAaHWIMHA B 25 MJ1 | H pacTBopa COJISIHOM
KHCJIOTHI M oxJaxaaroT 110 0 — 5°C (pactBop 1). B nipyrom crakane pacTBopsitoT 2,5 T cylb(paHUIOBOM
KUACIOTHL B 6 MJ 2 H pacTBopa ruapokcuaa Harpus. K Hemy npubaBisitor 1 T HUTpUTa HATPHS,
pactBopeHHOTO B 12 My Boabl. [loydeHHYI0 cMeCh OXJIaXAAroT JIbJAOM U K HEMl MPUIIMBAIOT MPHU
nepeMeNIMBaHuM 6 MJI 2 H COJITHOM KUCIIOTHI (pacTBop 2). 3aTeM K pacTBOpY | MpHIIMBAIOT pacTBOP
2 ¥ 100aBAIOT 2 H pacTBOP THAPOKCHIA HATPHSI 10 MISIOYHOM peaknuu. HaTpueBas coib KpacuTels
BBIIETISIETCSI B BMJIE€ OpAH)XKEBO-KENTBHIX JMCTOUKOB. llocne 1,5 — 2 4 crosHUA KpacuTenb
OTQHIBTPOBBIBAIOT U MEPEKPHUCTATUIN30BBIBAIOT U3 HEOOIBIIOTO KOIMUecTBa BObL. Beixoa 4 1 (95%
OT TEOPETUYECKOTIO0).

y

KoHTpoJibHbIE BOPOCHI:

1. Peakuuu nuazotupoBanus. MexaHu3M peakLyu.

2. [IprMepsl NCTIOB30BAHUS PEAKIIUU JUA30TUPOBAHUS.

3. Peakuuu conet apunaua3oHus ¢ BBIACICHUEM a30Ta.

4. Peakiuu coseii apunana3onus 6€3 BbIICICHUS a30Ta.

5. CriocoOb! nostyueHus anupaTudeckux 1 apoMaTHYECKHX aMUHOB.

6. XUMHYECKUE CBOMCTBA anu(PaTHIECKUX U apOMATUIECKUX aMUHOB.

7. [Touemy nMa3oTHpOBaHHME aMMHOB, OOJAJAIOUIMX OYEHb CIA0BIMH OCHOBHBIMHU
CBOMCTBaMHM, BEAYT B KOHLIEHTPUPOBAHHON CEPHOI KUCIOTE?

8. Ecin npu AMa30TUpPOBAaHMM aHWIMHA B3ATh HENOCTATOYHOE KOJWYECTBO HUTPHUTA

HATpUs WIM MHUHEPAJIbHON KHUCIOTHI, TO HaOmIonaeTcs oOpa3oBaHME JKENTOro ocaaka. Hamummre
YpaBHEHUE PEAKLIHUH.



9. [Momyunre 4-HUTpOPEHON U3 AHUITUHA.

10. Kakue coenwHeHUs TONYyYarOTCS TPU  B3aUMOJICHCTBHUU: a) CEPHOKHUCIIOTO
OCH30/IIMa30HUA W JUATUIAHWIMHA; 0) XJIOPUCTOTO II-TOJMYOJNAMA30HUS M O-TONYWIUHA; B)
XJIOPUCTOTO M-HUTPOOCH30JIINA30HUS U NI-HUTPOAHUIINHA; T') XJIOPUCTOTO O-XJIOPOEH30JIIUa30HUS U

0-Kpe3ona?

11. B kakoii cpene ciemyeT mMpoBOAUTH a30COYETaHUE COJICH aua3oHus ¢ QeHosaMu U
aMuHaMu?

12.  Kako#i u3 Tpex U30MEepHbIX (PEeHUICHANAMIUHOB 00J1a/1aeT HAanOOJIbIIEH CKIIOHHOCTHIO
K pEaKkLuy a30CO4eTaHus?

13. Kakne a3zocoenuHeHus OTHOCAT K aszokpacutensaMm? Yrto Takoe 1Ma3o- U
a30COCTaBJIAIONIas KPACUTENS?

14. [IpuBeauTEe MEXaHU3M PEAKIIHUH.

15. B xakux ycinoBHSX IPOBOJAUTCS peakLUs a30COUETaHUs?

MeToaudeckue yKa3aHus K CAMOCTOSITETbHOU paboTe

CaMocrosiTenbHasi paboTa — 3TO COBOKYIHOCTh BCEH CaMOCTOSITENLHON AESTeTbHOCTU
CTYJEHTOB, KaK B y4yeOHOW ayAMTOpPHM, TaK U BHE €€, B KOHTAKTe C MpernojaBaTelieM U B €ro
OTCYTCTBUH.

CamocTosTenbHas paboTa peaan3yercs:

- HEIMOCPEICTBEHHO B MPOIECCE ayTUTOPHBIX 3aHITHUM.

- B KOHTAaKTE C MPEroaBaTejeM BHE paMOK PACIUCaHUsl — KOHCYJIbTAlUU M0 Y4€OHBIM
BOIIPpOCaM U IIpH BBIITOJIHCHUUN TBOPUYCCKUX U UHAUBUAYAJIbHBIX BaHaHHﬁ.

- B BHJIC BHEAYTUTOPHOU CaMOCTOSITEIIbBHONW PaOOTHI.

CaMocrosiTennbHasi paboTa CTYAEHTOB MpeArnojaraeT Oonee yriayOJeHHOE OCBOCHHUE
MaTepuana J1a00paTOpHBIX 3aHATUN, OTAENBHBIX BOIPOCOB MaTepuana Kypca, BBIHOCUMBIX Ha
CaMOCTOSITENILHOE HM3yUeHHE, a TAaKKE€ TBOPUECKHUX 3aJaHHi, CBS3aHHBIX C O0pa30BaTEIbHOU U
Hay4YHOU UCCIEN0BATEIbCKON JEATEIbHOCTBIO.

IleneBbie HAaNIPaBIECHUSI CAMOCTOSITENTLHON PAOOTHI CTYICHTOB:

1. Jnist oBnazieHus v yriryOJIeHUs 3HaHUi:

- KOHCIIEKTUPOBAHUE TEKCTA;

- COCTAaBJICHUE TE3aypyca;

- 03HAaKOMJICHHE C HOPMAaTUBHBIMU JOKYMEHTAMY;
- CO3J1aHUE IIPE3CHTALIUH.

2. J1st 3aKkperuieHns 3HaHUM:

- paboTa ¢ KOHCIIEKTOM JICKITUH;

- NOBTOpHAs paboTa ¢ y4eOHBIM MaTepHAIOM;
- COCTaBJICHUE IJIaHa OTBETA;

- COCTaBJICHUE PA3IMYHBIX TAOJIHII.

3. s cucremaruzanuu y4eOHOro MaTepuana;

- HOATOTOBKA OTBETOB Ha KOHTPOJILHBIE BOTIPOCHI;
- MOJTrOTOBKA COOOIICHUS, T0KIaaa, pedepara;

- TECTUPOBAHUE;

- COCTaBJIEHUE UHCTPYKIMH U TTAMATKH.

4. st popMHUpOBaHUS PAKTUUECKUX U TIPOPECCUOHATBHBIX YMEHUIA.
- peleHue 3a1a4 ¥ ynpaxxHeHui o oopasiy;
- pelIeHre CUTYaTUBHBIX U MPO(eCcCHOHANBHBIX 337134,



CpenctBa 00ydeHus:

- TMIaKTUYECKAE CPEICTBA, KOTOPhIE MOTYT OBITh MCTOYHUKOM CaMOCTOSITEIHHOTO
nprOOpeTeHNUs 3HAHHH (TIEPBOMCTOYHHUKH, TOKYMEHTBI, COOPHHKY 3a/1a4 U YIIPAKHEHUH, )KYPHAITBI U
ra3eTsl, yaeOHbIe (PHIIBMBI, KapThI, TAOTHUIIHI);

- TEXHHYECKUE CPEACTBA, MPU MIOMOIIIH KOTOPHIX MPEAbSBISICTCS YieOHas HHPOpMAIIHS
(KOMIIBIOTEPHI, AYJUO - BUICOTCXHHUKA);

- CPEICTBA, KOTOPBIE UCIOIB3YIOT JIJIsl PYKOBOJICTBA CAMOCTOSATEIHHON AESITETbHOCTHIO
CTYACHTOB (MHCTPYKTHBHO - METOAMYECKHE YyKa3aHHs, KapTOUYKH C JU(PepeHIIMPOBAHHBIMU
3aIlaHUsIMU NIl OpTaHu3allui WHANBUAYAIBHON U TPYIIOBOM pabOThI, KAPTOUKU C aTOPUTMAMHU
BBITIOJTHCHHS 3a]JaHU ).

6. OueHo4YHbIE CPeACTBA

7.1. TlacmopT OEeHOYHBIX CPeCTB

Cemect Koa koHTpO/IMpYeMOii KOMIIeTeH MU HanmeHoBaHue
P (UJIM ee 4acTH) OLIEHOYHOI0 CPeJACTBA
1 OIIK-1 Bompocsr k s3x3ameny Ne 1-60

Bonpocs! k kosutokBuymy Ne 1-40
Kontponsusie padotsr Ne 1-4
KoHTponbHbIe BOMPOCH! K JIaOOpaTOPHBIM
paboram

7.2. TunoBble 3aJaHUsi WM HHbIE MAaTEPHAJIbI, HEOOXOAMMbIE [JIsi TEKYyIIero
KOHTPOJISt

7.2.1. KoMILJIEKT OTYETOB IO JIA00PATOPHLIM PadoTaM

dopMma oT4eTa 1o JadopaTopHoii padore



MUWHUCTEPCTBO OBPA3OBAHUA 1 HAYKU P®
(dbenepaibHOE TOCYIApPCTBEHHOE OO KETHOE 00111e00pa3oBaTeibHOES
yUpeXAeHUe BbICIIEero o0pa3oBaHusl « TONbATTUHCKHM rOCYJapCTBEHHBIN YHUBEPCUTET

JIABOPATOPHBIN )KYPHAJI

CryneHnr:

I'pynna:

Jucrunnmna: Opranunueckast XuMust

[IpenogoBaresnb:

Tonbstti, 20
OTMETKA O OTMETKA O OTMETKA O

nonycke k JIP BBIITOJITHEHUU sanure JIP

JIP

Jlara « » 20 T




JJABOPATOPHA PABOTA

YpaBHEHHUS U CXEMBI PEAKIIMI

CTGXI/IOMeTpI/I‘-IGCKI/Ie JaHHBIC

No

MW




XO/J PABOTBI

KoucTanTsl A uaeHTU(GUKAINH IPOTYKTA:




MEXAHW3MBbI PEAKIIUI

BbIBO/IbI




7.2.2. Bonpochbl K KOJJIOKBUYMY

Ne ni/n

Bonpockl K KOJIJIOKBUYMY

1

®enon u ero romonord, Hadrompl. CrnocoObl TOMYyYEHHUS THAPOKCHAPEHOB,
OCHOBAaHHBIC Ha BBEACHWW THAPOKCHUTPYIIBI MYTEM IMIEJIOYHOTO TIUIABJICHUS
Cy.HBq)OKI/IC.HOT, TUApoin3a TaJlOUuANPOU3BOAHBIX, 3aMCHbBI AMHUWHOIPYIIIBI Ha
TUIPOKCWIBHYIO TPYIIITY YEpe3 COIM JUa30HUS, OKUCIEHHS U30IIPOIUIbHON TPYIIIIbI
JI0 TUAPOTIEPEKHCH U €€ (pparMeHTaInuu. XMMHIECKHE CBOWCTRA.

KHcI0THOCTh THAPOKCHAPEHOB, BIMSHHE Ha HEE apOMaTHUYECKOTO OCTOBA M 3a-
MEeCTUTEJIEH B HEM, 00pa3oBaHue (DEHOJISATOB, TAYTOMEPHSI THIPOKCHA-PEHOB U CBS3h
MOJIOKCHUS TAYTOMEPHOTO PABHOBECHS C ApOMATHYHOCTHIO OCTOBA.

HykneopunbHOCTh THIPOKCHAPEHOB, €€ IBOKCTBEHHAs MPHUPOJA; BIMSIHUE HA Hee
Tpanchopmau (GpeHoIoB B (PEHOIATHI, KOHKYPEHIUS N- U TM-HYKICO(PUIBHOCTH B
CBOMCTBAX TMJIPOKCHAPEHOB.

n-HykieopuiabHOCTh THAPOKCHAPEHOB: 00pa30BaHKE MPOCTHIX M CIOKHBIX 3(PUPOB,
3HAYeHHE HTUX MOAM(UKAIMH B XUMHUU TUAPOKCHAPEHOB. lleperpynnupoBKu
3(GHUpPOB THAPOKCHAPEHOB KakK MPOSBICHHE KOHKYPEHIHMH pa3IM4YHBIX THIIOB
HYKJICO(DUITBHOCTH.

n-HykneopnisHOCTh THAPOKCHAPEHOB M PEAKLUH AIEKTPOPHUIBHOTO 3aMEIICHUS B
apOMaTH4YeCKOM  sJpe:  TaJlOTCHHpPOBAaHUE,  Cylb(UpOBaHHE, HUTPOBAHUE,
HUTPO3UPOBAHUE,  AJKWJIMPOBAaHWE W  KOHJICHCAIMM C  KapOOHWIBHBIMH
coeMHEHUSIMH  ((eHONbHO-(hOpMATbACTUAHBIE CMOJBI, AU(PEHUIONNPONAH U HX
TEXHHYECKOE 3HA4YCHHE), AalWIMPOBaHME; BIUSHHE TUAPOKCUTPYIINBI  Kak
3aMECTHUTEISI HA CKOPOCTh U OPUEHTAIUIO B 3TUX PEAKILIUSX.

Peaknmu 3mekTpoduIbHOTO 3aMeIIeHUs, XapaKTepHbIE ISl THAPOKCHAPCHOB Kak
apOMAaTHYECKHUX COCTMHCHUH c MOBBIIICHHOW  TM-HYKJICO(PHUIBLHOCTBIO:
KapOOKCHIIMpOBaHME, a30COYETaHHe, BBeACHHE (POPMUIBHON TPYNIbl (peakuuu
I'arrepmana, I'arrepmana—Koxa, Bunbcmanepa—Xaaka u Permepa—Tumana).
I'mppupoBanne u oxucienue ¢enona. CraOunbHble (DEHOKCHIBHBIC pPaIMKAIIBI,
IpeACTaBICHUS O ()CHOJIBHBIX CTAOMIM3AaTOPAX MOJMMEPHBIX MAaTEPHAJIOB.

[Monmuruapokcuapensl. [lupokaTeXWH W TUAPOXUHOH: CIHOCOOBI TONy4YEHUS,
BOCCTAaHOBUTEIbHBIE CBOMCTBA, 00pa3oBaHUE MOHO- W AMI(PUPOB; crielupruIecKue
CBOWCTBA MHPOKATEXHWHA, OOYCIOBICHHBIE COCEICTBOM THUIPOKCHIIBHBIX TPYIII
(oOpa3oBaHHME IUKINYECKHX 3(PHUPOB, KOMIUIEKCHl C MeTauiamu). Pe3opiuH u
GIOpOTNIIONMH:  TOJIyYE€HHE, pEeakuu ¢  dIeKTpoduiamMu, THIPUPOBAHUE,
oOpa3oBanue d(UPOB; TMPOSBICHUS B XUMHUYECKHX CBOMCTBaX pE30pIMHA,
dbnopormonrHa 1 uX (PEHOIATOB TBOHCTBEHHONW HYKJICO(MUILHOCTH U TOBBITIICHHOM
CKJIOHHOCTH K TayTo- MEpHBIM mpeBpamieHusM. [luporammon. IlpencraBnenus o
MIPUPOJTHBIX COCTMHEHUSIX — MMPOU3BOAHBIX MTUPOKATEXMHA M MHPOTAJLIONIA.

Awmunbl. Knaccugukamnus, Homenkiatypa. CriocoObl MOJTy4YeHHsl, OCHOBaHHbIE Ha
peakmusaX aMMHaKa 1 aMHHOB KaK HYKJI€O(PUIbHBIX peareHTOB C rajoreH-, THAPOKCH-
U aMUHONPOU3BOAHBIMH aNu(aTUYECKUX U apPOMATHUYECKHUX YIIIEBOJOPOJIOB,
peaKIusIX BOCCTAHOBJICHUS WM TEPErPYNITUPOBKAX a30TCOACPKAIINX MPOU3BOIHBIX
KapOOHWJIBHBIX COCIMHCHHMH W Kap- OOHOBBIX KHCJIOT, BOCCTAaHOBJICHUH
HUTPOCOCIMHEHUHN. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE AMHHOTPYIIIIHI,
3aBHCHMOCTB OT IPUPOJIBI 3aMECTUTENICH Y aToMa a30Ta.

Amudarndeckne amuHbl. OCHOBHOCTh M KHCJIOTHOCTh AMHHOB, BIIMSIHUE TIPUPOIBI
VIJIEBOJAOPOAHBIX 3aMECTUTENICH Ha OSTH CBOWCTBAa. Peaknum aMWUHOB Kak
HYKJICO(HUIIOB: aJIKWIMPOBAHKE, AllUJIUPOBAaHUE (€T0 BIMSHUE HAa CBOWCTBA aMHUHOB
KaK OCHOBaHUH U KHCJIOT, 3HAQUYCHUC M HCIIOJIB30BAHUC B XHUMHUHU aMI/IHOB),
B3aMMOJICHCTBHE C a30THCTOH KHCIOTOH, OKHCIICHHE.
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OCHOBHBIE TIPEICTABUTEIN AMU()ATHUIESCKUX aMHHOB W MX TEXHUYECKOE 3HAYCHHUE.
Comu YETBEPTUYHBIX AMMOHHHHBIX OCHOBAHUH: TIOJYYEHHUE, OJIJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHHE, IPAKTH- YECKOE HCIONb30BaHue. YeTBepTHUHBIC
aMMOHUHHBIE OCHOBaHMs: TIOJy4CHHE, OOIas XapaKTePUCTHUKA CBOWCTB,
MpeBpalleHusi TPU HarpeBaHWH, TPAKTHYECKOE HCIOIb30BaHUEe. TepMuuecKkue
npeBpamieHusi N-OKHCEH TPETHYHBIX aMUHOB.

11

ApomaTtryeckne aMuHbI. [IBONCTBEHHAs IPUPO/Ia OCHOBHOCTH U HYKJICO(DHUIBHOCTH,
COOTHOIIEHHE N- U T-HYKICOQMIBHOCTH B PEAKIUAX C OSJICKTPOPHIaAMH:
ANKUIIMPOBaHUE, CyabpupoBaHue (cynb(aMuHOBas M Cydb(haHHIOBAas KHUCIOTHI,
IpeACTaBICHNE O Cylb(aMHUIHBIX Tperaparax), alIMPOBaHUE U €ro 3HAYCHHE B
XMMUU apOMaTHYECKUX aMMHOB, HUTPOBAHUE, TAJIOTEHUPOBAHNE, HUTPO3UPOBAHHUE,
JMa30THPOBAHUE U a30COYETaHHE.

12

OxucneHne apoMaTHIeCKiX aMMHOB. DEeHUITHIPOKCH- TAMHH U ITapa—aMUHOPEHOI.
Baxuedmne  mpeacTaBUTENM — apOMATHMUYECKUX  MOHO- W TOJMAMUHOB,
MOJIMApUJIaMUHBI, UX TEXHUYecKoe 3Haue- Hue. Crneuuduueckue CBOHCTBA OPTO—
(dbeHuIeHIMaMHA U OPTO—aMUHO(EHOa, CHHTE3 TeTEPOIUKINISCKIX COCTUHEHUI
Ha UX OCHOBE.

13

A3zocoenuHeHus. DJIEKTPOHHOE CTPOCHUE COJIeH AMAa30HMsI, KATUOH TUA30HMS Kak
anekTpodmi. BlaumonpespaiieHus: pa3nuuHbix GopM IuazocoequHeHUN. Peakiumn
coJied JMa30HHUA, MPOTEKAIolIe C BBIIEICHUEM a30Ta, U MX HCIOJIb30BaHUE IS
noJiydeHus: (PyHKIIMOHAIBHBIX IPOU3BOHBIX APEHOB U Ui yIAJICHUSI aMUHOTPYIIITHI
W3 apOMaTUYeCKOro siApa; COJM JMA30HUS Kak peareHThl apUIMPOBAHUS
HEHACBHIIICHHBIX U apPOMATUYECKUX COCAMHEHUH.

14

Peakuuu coned nua3oHus, MPOTEKAIOe 0e3 BBIIEICHHS a30Ta: a30COYeTaHHe U
O0COOEHHOCTH TPOBEJEHUS ITOW PEAKIIUU B 3aBHCHUMOCTH OT IMPUPOIBI THUA30- U
a30COCTABJISIIOLIEH, AJIGKTPOHHOE CTPOCHHME, MPUMEHEHUE a30COCAUHEHUH,
BOCCTAaHOBJICHUE COJIEH AUA30HUS M a30COCAMHEHUH, UCIIOIb30BAHUE 3THX PEaAKIUH
JUTsI TIOJTYYEHUSI ApOMATUYECKUX aMUHOB U TPOU3BOIHBIX TUJIPA3HUHA.

15

AnudaTtudeckrie a30COeTUHEHUS: TMa30MeTaH, TUa30yKCYCHBIN dQup. DIEKTPOHHOE
cTpoeHue, (aKkTOpbl, BIMIIONIME HAa YCTOHYHMBOCTH JHMA30TPYIIbI, PEaKIMOHHAS
CHOCOOHOCTD.

16

KapOGonunesabsie coemunenust Krmaccudukanus wu  HOMmeHkIatypa. CrocoObl
oOpa3oBaHus Kap0OO- HWIBHOW TPYIIBI: OKUCICHUE HACHIIICHHBIX YTJIEBOJOPOIOB,
030HOJTN3 U KaTAIUTHYECKOE OKUCIICHUE ATKEHOB, OKCOCUHTE3, TUAPATAIINS AJTKHHOB,
OKHCIICHHE raJIONIMETHITBHOM TP YIIIIBL, THJIPOJIH3 TeMUHAITBHBIX
JUTAIOTEHIIPOM3BOIHBIX ¥ BHHWJIOBBIX 3(UPOB, OKHCICHHE W ACTHAPHPOBAHUE
CIIHPTOB, OKHUCIUTEIBHOE pACHICIUICHHE  O-TJIMKOJEHW, IWHAKO-  JIMHOBAs
NeperpyniupoBKa.

17

MGTOI[I:I npeBpaliCHuA aJIbJACTUAOB B KCTOHBI, CUHTC3 aJIbJACTUIOB U KCTOHOB U3
Kap6OHOBBIX KHCJIOT U HUX IPOU3BOAHBIX: BOCCTAHOBJICHUC T'aJIOTCHAHIUJAPUIOB U
HUTPUIIOB, pcaknuuu Kap6OHOBBIX KHUCJIOT u ux IMPOU3BOAHBIX C
MCTAJUIOPTaHUYCCKUMU COCAUHCHUSAMU, TUPOJIN3 conen Kap60HOBI>IX KHUCJIOT U €Iro
KaTaJIMTHU4YC- CKMC BAPpUAHTHI.

18

DNEeKTPOHHOE CTPOCHHE KapOOHMJIBHOW TpPYIIbI: KadyeCTBEHHOE ONKMCAHHUE B
TEPMHHAX JIOKAJIM30BaHHBIX G- U T-MO, pacnpenenaeHue 31eKTPOHHOU MIOTHOCTH.
OCHOBHbIE CIIEKTPaJIbHbIE XapaKTEPUCTUKHU U (PU- 3MYECKUE CBOUCTBA.

19

XWMHYECKHE CBOWCTBA aMM(paTHUCCKUX KapOOHWIBHBIX coeauHeHuH. OO0rmmas
XapaKTePUCTHKA PEaKIMOHHOHW CIIOCOOHOCTH, OCHOBaHHas Ha JJIEKTPOHHOM
CTPOCHUM KapOOHUJILHOH TPYIIBI U €€ BIUSHUHU Ha CBSI3aHHBIH C HEW AJKUJIBHBIN
3amecTuTenb. O0mas cxema B3auMOJEHCTBUS C HYKJIeO(HIaMu, pojib KUCIOTHOTO U




OCHOBHOI'0 KaTajik3a, OT HOCUTCJIbHasd pPCaKIIMOHHAasd CIIOCOOHOCTH aJIbACTU 0B H
KCTOHOB.

20

XUMHUYECKHE CBOMCTBA amu(paTHUECKUX KapOOHMJIBHBIX coeluHeHMH. Peakuuu c
reTepoaTOMHBIMU HYKJICO(QWIaAMU: TUIpATAIHS, B3aUMOJICHCTBAE CO CIHPTAMH,
TaJIOTEHOBOJIOPOJIAaMA U MATUXJIOPUCTHIM  dochopoM, OHCYTbOHUTOM HATPHS,
B3aMMOJICHCTBHE C THOJIAMH M €TI0 UCIIOJIh30BAHUE ISl TPEBPAILICHHSI alTbJACTHIOB B
VIJIEBOAOPOABI, KETOHBI ¥  KapOOHOBBIE  KHCIOTHI, B3aUMOJICHCTBHE C
a30THEHTPUPOBAHHBIMH HYKJICO(DWIAMHU: PEAKIIMUA C THAPOKCHIAMHHOM (OKCHUMBI),
TUAPA3UHOM M €ro MPOU3BOAHBIMH (THUAPA30HBI U POJCTBEHHBIE COEAUHEHUS),
NEPBUYHBIMH W BTO- PUYHBIMH aMUHAMH (a30METHHBI, CHAMHUHBI), aMMHaKOM
(ypoTponuH), a30TUCTOBOJJOPOTHON KHUCIOTOH.

21

XuMHUYECKHE CBOWCTBA ann(aTuyecKux KapOOHWIIBHBIX COeAMHEHUH. Peakmum c
VTIEpOA-IICHTPUPOBAHHBIMUA ~ HyKJIeopuiIamMu:  0Opa3oBaHWE  I[MAHTUIPHUHOB,
MPUCOSANHEHUE METAINIOPTraHNYEeCKUX COCTUHEHUH U MTOOOYHBIC PEAKIIUH, KOTOPHIE
MOTYT TPOTEKaTh TPH B3aUMOJCUCTBUU KAPOOHUIBHBIX COCIUHEHUH C
MarHMHOpPraHu4ecKuMHI COEIMHEHUSIMU, B3alMO/ICHCTBHE C
ankunuaeHpochopanamu (peakuuss ButTtrra), nuasoMeTaHOM W T—HYKJICO(pUIaMU
(aJIKEHBI, apEHBI).

22

Kero-eHonbHast TayromMepus U CBS3aHHBIE C HEH CBOMCTBAa KapOOHUIIBHBIX
COCIMHECHHH: aJIbJIOIbHO-KPOTOHOBAS KOHACHCAITHS, €€ MEXaHU3M IIPH KUCIIOTHOM U
OCHOBHOM Kartaiin3e, B3aumojerncTBue ¢ CH—akTUBHBIMU COCIMHEHUSIMHU JIPYTUX
tunoB (peakuusi KHEBeHaresns), B3aUMOJCHCTBUE €HOJIOB M €HOJSATOB Kak
AKTUBHUPOBAHHBIX MPOM3BOJHBIX aJTKEHOB C 3JeKTpoduiamMu (TaloreHHPOBAHHUE H
raioopMHOE paciierieHue, HUTPO3UPOBAHUE U a30COYETAHHE, AIKIIIMPO- BaHUE,
alMJIMPOBAHUE).

23

OKUCIUTENEHO-BOCCTAHOBUTEIbHBIC TPEBPAIICHHUS] KapOOHUIBHBIX COCAMHCHHH:
BOCCTAHOBJICHHE JO CHHPTOB (KATAIMUTUYECKOE U JEHCTBHEM KOMIUJIEKCHBIX
THAPUJIOB METaJIoB), O-TJTUKOJICH (MeTanmamMn), YTII€BOIOPOIOB
(amaibraMMpOBaHHBIM LIUHKOM M COJIIHOH KHMCJIOTOW, HU3KOBAJEHTHBIM TUTaHOM);
OKHCJICHUE alIbJIETHAOB 10 KapOOHOBBIX KHCIIOT, OKHCJIEHHE KeTOHOB. CBOWCTBa
HECHOJU3UPYIOIIUXCS albJACTHAOB: JUCTIPOIIOPIIMOHUPOBAHNE MTPU B3aUMOJICHCTBUU
co menouamu (peaknus KaHHUIIIApO) M aJIKOTOISATAMH ATIOMUHHS (pEaKIius
TunieHko), noauMepu3anus.

24

A3zoTrcomepkalue — MPOU3BOJHBIE  KapOOHWIBHBIX  coeAMHEHWH.  OOmme
MPEACTABICHUSI O CXOJCTBE DJCKTPOHHOTO CTPOCHUS W XHUMHUYECKHUX CBOWCTB
KapOOHUJILbHOW M a30METHHOBOH Tpymi. BoccTaHOBICHHE OKCHMOB, THIPa30HOB,
UMUHOB. BoccraHoBiieHHE TPOYKTOB B3aMMOJICHCTBUS C AMMHAKOM U aMUHAMH B
MOMEHT HX 00pa3oBaHHsl (BOCCTAHOBUTEIHHOE aAMHUHUPOBAHHWE KapOOHUIBHBIX
COEIMHEHMUH): KaTaJIMTUYECKOE, MPOU3BOAHBIMU MYPaBBUHOM KHCIIOTHI (peakuus
Jlerkapra u ee Mmou- (HpUKAIMN), KOMIUICKCHBIMU THIPUIAMHU METAJIOB.

25

OkcHMBI: TeoMeTpu-dyeckass H30MepHsi M B3aUMONPEBpAIICHUS H30MEPOB IMpH
KHCIIOTHOM U IIEIOYHOM KaTallu3e, MpeBpallleHusl, KaTaTu3upyeMble KUCI0TaMu (Tie-
perpynnupoBka U ¢parmeHtanuss bekmaHa, meperpynmnupoBKka  OKCHMMa
[IUKIIOTEKCAaHOHA W €€ MPOMBIIIIEHHOe 3HaueHue). Karanuzupyemoe oCHOBaHUSMU
pasjokeHue THUAPA30HOB KaK OCHOBa CIoco0a MpeBpalieHusi KapOOHMIIbHBIX
COEJTMHEHUH B YTJIEBOIOPO/IBL.

26

o,B-HenpenenbHbie anpaeruapl U KeTOHBL. OOIIME METOABI CHHTE3a: OKHUCIICHHE
QIKEHOB 10 QUTWIBHOMY TIOJOKEHHIO W QJTUJIOBBIX CIIUPTOB, KPOTOHOBAs
KOHJICHCalUsl KapOOHWJIbHBIX COCIMHEHWH, CHHTE3 aKpoJIeWMHa JeTHUpaTarueH
MIMIEPUHA.  JJEKTPOHHOE CTPOCHUE: T,M-CONpsbKeHue, xapakrep n-MO wu
pacrnpeiesIieHue T-3JICKTPOHHOH TJIOTHOCTH.
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o,B-Henpenensubie anpaeruapl U KeToHbl. OOIIas XapakTepUCTUKA PEaKIIMOHHOK
CHOCOGHOCTI/I B CpaBHCHHUU C HACBIILICHHBIMU Kap6OHI/IJIBHBIMI/I COCAUHCHUAMU,
(baKTOpPBI, ONPEIEISIONINE COOTHOIICHNE IPOAYKTOB MIPUCOSINHEHHS HYKJICO(PHIIOB
K KapOOHUJILHOH TPYIIE M YIJIEPOA-YTIIICPOTHON JBOHHON CBSI3H.

28

o,B-HenpenenbHble anpaeruabl M KeTOHBL. KaTanuthyeckoe THIPHUpPOBAHUE,
BOCCTAHOBJICHHE UCTOYHUKAMH THAPUA-UOHA U CIIOCOOBI CEIEKTUBHOTO MTPOBEICHHUS
3TUX pEeaKIuH, BOCCTaHOBJIEHHE MeTaiiaMd. CeleKTUBHOE OKUCIEHUE IO
anpaerugHoil  rpymnme. Peakuuu — npucoeAMHEHHS  BOABL M CIUPTOB,
raJIOTeHOBOJIOPO/IOB, OUCYIb(pUTA HATPUs, aMMUaKa W aMUHOB, IIHAHHCTOTO
BOJIOpOAa, MeTrayuiopranndeckux coequHeHud. Kowpencanus ¢ CH-—akTuBHBIMEU
COCJIMHCHUSIMU, €€ CHHTETHYECKOE MPUMEHEHHE.

29

KapOonunpHbIE COeTMHEHUS apOMaTUYECKOTO psaa. MeToabl CHHTE3a: OKHCICHHEM
QIKWJIAPEHOB, AaI[MIMPOBAHUEM apOMATHUUECKUX YIJIE€BOJAOPOJIOB, OKHCICHHEM
XJIOPMETHUIILHBIX TPOU3BOAHBIX, THIPOJIM30M TUXJIOPMETHUIIHLHBIX TPOU3BOIHBIX.

30

B3aumHoe BiausHUE KapOOHWJIBHOH TPYIIIBI M apOMATHYECKOro Sjpa, €ro
MIPOSIBIICHUE B DJIICKTPOHHOM CTPOCHHUHU U PEAKITMOHHON CIIOCOOHOCTH KapOOHUITHbHON
TPYNIBI; 0OCOOCHHOCTH B3aMMOJICHCTBHS ¢ HYKJICODUIaAMH, PEaKIIMA C aMMHUAKOM U
amuHamu (ocHoBauwus [1Tudda), peakums Kanauiapo u 6eH301MHOBasI KOHCHCAIINS,
ANMEKTPOPUITBHOE 3aMEIICHHE B apOMAaTHYECKUX KapOOHWIBHBIX COCAMHCHHUSX,
CcBOOOTHOPAIMKAIILHOE XJIOPUPOBAHKIE APOMATHICCKUX aJIbJICTH/IOB.

31

Kerenbl: MeTo1bI CHHTE3a, TIPUCOEANHEHNE HYKICO(PHUIIbHBIX PEareHTOB KaK BApUaHT
peaKlyy alMUIMPOBAHUS; TUMEPHU3ALIHSL.

32

Anudarnueckre MOHOKapOOHOBBIE KHCIOTHL. Kiaccudukamus v HOMEHKJIATypa.
Metoabl TONMYYEHHUS: OKUCICHUE YIJIEBOJOPOJOB, CIHMPTOB M KapOOHMIIBHBIX
COG,Z[HHGHHIZ, TUAPOIN3 TPUTAJTIOTCHMCTUJIBHBIX IMMPOU3BOAHBIX, CHUHTE3bI C
ucrnoibp3oBaHueM Mg- wu  Li-opraHudecknx COCAMHEHWH, MAaJlOHOBOTO |
aIleTOYKCYCHOTO 3(PHPOB, TUAPOIIHU3 MPOU3BOJIHBIX: HUTPUIIOB, aMUOB U CIIOKHBIX
3(pUPOB; MPHUPOIHBIE MCTOYHUKU KapOOHOBBIX KHCIIOT, MPOMBIIIJICHHBIE METOIbI
CHUHTE3a, OCHOBAaHHBIC HA MCIIOIH30BAHUH OKUCH YTIIepoja. DIEKTPOHHOE CTPOCHHE
B CpaBHEHHUH CO CIOHPTAMH W KapOOHWIBHBIMH COCJUHCHUSMH M  00Ias
XapaKTEPUCTUKA PEAKIIMOHHOH CITIOCOOHOCTH.

33

dusnueckue CBOKCTBA KapOOHOBBIX KUCIOT. KUCIOTHOCTB, €€ CBSI3b CO CTPOCHUEM
aHMOHOB KapOOHOBBIX KHCJIOT W 3aBHCHMOCTh OT XapakTepa U TIIOJIOKEHUS
3amectutened. (OOpa3oBaHHME TPOU3BOAHBIX KapOOHOBBIX  KHCJIOT:  COJIEH,
TaJIOTEHaHTMJIPUIOB U AHTHJAPHUJIOB, CIOXKHBIX 3(UPOB, HUTPUIOB U aMUJOB,
TUIpa3uaoB, THAPOKCAMOBBIX  KucioT. [lpeacraBieHuss o0  MexaHHU3MeE
B3aMMOIIPEBPAIICHUH KapOOHOBBIX KHCIIOT U UX MPOU3BOJHBIX, POJIb KUCIOTHOTO U
OCHOBHOTO KaTajn3a. BoccTaHoBIIEHHE U TaIOT€HUPOBaHHE KAPOOHOBBIX KHCIIOT.

34

[TpousBomHbie KapOOHOBBIX KHUCIOT. CONMM: MPEACTABICHUS O CBOWCTBAX U WX
3aBUCUMOCTD OT NPUPOALI MCTAJLJIA, IPEBPAIICHHA, CONPOBOKAAOIIUCCA YIAJICHUCM
IBYOKHCH yriepona (TMUpONHM3, aHOMAHOE OKHCIEHHUE, JEHCTBHE TaJOrCHOB Ha
cepeOpsIHBIE COJIH).

35

XJIOpaHTHIPHUJIBL: PEaKUUU ¢ HYKJIeo(hWIaMh M UX HCIOJIb30BAHUE JUIA 3aMEHBI
aToMa BOJOPOJAa AaIMJIBHOW TpyNmod (aUWIMpPOBAHUE), BOCCTAHOBICHHE O
QJIBJIETUI0B, PEAKIIMK ¢ MATHUHOPraHMYECKUMH COCTUHEHUAMHU.

36

AHTUIpHUABl KapOOHOBBIX KHCJIOT: pPEaKIWH C HyKJIeopuiaamu (amimpoBaHue),
YKCYCHBIW aHTHapu Kak CH-—KxoMIoHeHTa B peakiuu C apoOMaTHYECKUMHU
aJTbJICTUIAMHU.

37

CrnoxHble 3(pUphl: KaTAIUTUYECKOE TUAPUPOBAHNUE, BOCCTAHOBICHHE METAJUIAMU U
KOMIUICKCHBIMA ~THUAPUIAMH METAIJIOB, D3JIEKTPOPUIBHOCTh B CpPaBHEHUH C
XJIOPaHTHAPUAAMH M aHTHAPUAAMH, pEeakluu ¢ Hykieoduiamu (TUIPOIN3 U




nepesTepuUKams, pPEaKIUuH C aMHUHAMHU, CJIO0XKHOA(UpHAs KOHJSHCAIUs),
OCHOBHBIE ITyTH UCIIOJIb30BaHUSI.

38 AMuBI: B3aMMHOE BJIHMSIHUE KapOOHMJIBHOH M aMHUHOTPYMIIBI M €ro CIEICTBUS B
OTHOIIEHUU KUCIOTHO-OCHOBHBIX CBOVCTB B CPaBHEHHUU C aMMHUAKOM M aMUHaMU U
ANEeKTPOGUIBHOCTH B CPAaBHEHUU C JAPYTUMHU IMPOU3BOJHBIMU KapOOHOBBIX KUCIOT,
peakuu ¢ HykieopmiaMu (THIPONIN3, AJIKOTOJIN3, IepeaMHUIMPOBaHKE), OCHOBHBIC
NyTH TpeBpalleHuss B aMHUHBl (pa3jiuyHble BapUAHTBl BOCCTAaHOBJICHUS,
neperpynnupoBka ['opmaHa 1 poACTBEeHHbIE €H MPEBpaLeHHs THIPA3UA0B, a3HUJI0B,
THJIPO- KCAMOBBIX KHCJIOT), OCHOBHBIE ITYTH MCIIOIb30BaHUSI.

39 Hutpunbl: kaTaquTUUecKOe THAPUPOBAHUE, BOCCTAHOBJIIEHHWE HATPUEM B CIIHPTE,
THAPUJIAMH, XJIOPUCTBIM OJIOBOM, B3aUMOJICHCTBHE C HyKieodwiamu (THAPOIH3,
QJIKOTOJIN3), PEaKIIMU C MAarHUHOPTraHUYECKUMHU COEAMHEHUSIMU.

40 Haceiennsle  nukapOoHOBbIE KuCIOTHL. Knaccudukanums W HOMEHKIATypa.
[Tpou3BoIHBIE YTOJBHOH KHCIOTHI: MOYEBHMHA, CIIOKHBIE S(DHUPBI, XJIOPYTOJbHBIN
a¢up, yperaHsl, H30IIHAHATHI, TyTH MIPOMBIIIJICHHOT'O UCIOIB30BaHUs TPOU3BOTHBIX
YTOJIBHOHW KUCIOTHI

7.2.3. KoMILIEeKT 3aaHuii 1JI KOHTPOJbHbIX PA00T

Tunossle NpuMepsbI 3a1aHUM

KonTpoJubsnas padora 1
3aganue 1
ﬂaﬁTe Ha3BaHUA HWXKCHPUBCACHHBIM COCAUHCHUSAM B COOTBCTCTBUHU C IIpaBUJIaMHU
HoMeHkaTypsl MIOTTAK. YkaxuTe XupalibHbI€ LIEHTPHI.
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3aganue 2
[TpemyoxuTe Mo 1Ba criocob6a MmoxydeHus HIKETIPUBEICHHBIX COSTUHEHUH.

3aganmne 3
[TpenoKuTe CHHTETHYSCKYIO CXEMY TOJydeHUST HUKCTIPUBEICHHBIX COSTUHCHHIA OMUPAsICh
Ha 3aJJaHHOE UCXOJHOE COEAUHEHUE.

[j—;,éio @ioﬁ

3ananmne 4

N300pa3ute 5SHEPreTMYECKyl0 JuarpaMMmy HpPOTEKaHHWs peakUUud B COOTBETCTBUU C
MEXaHU3MOM HYKJICO(PHIBHOTO MPUCOCTUHEHUsI K KapOOHMIBHOU Tpymme. YKaXKuTe Ha Hell Bce
KIIIOYEBBIE HMHTEpMeAMarel. B kadecTBe mpuMepa pacCMOTPUTE MEXaHU3M B3aWMOJCHCTBHSA
aneTanbIeru1a U METUIIaMUHA.

3ananme 5
JlononHUTE CXeMy IpeBpaIlCHHIA.



1. CS,/NaOH then Mel

1. 9-BBN, THF
? > ?

1. PPh3/PhH reflux
2. NaOH, H,0o/H,OTHF 2. - 200 °C
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Br 2. Cyclopentanone, NaH, THF

1. 9-BBN, THF

2.1, MeONa, MeOH
3.7

KonTpoasHas padora 2

3aganue 1
JlaiiTe Ha3BaHWS HWXKCIPHUBEACHHBIM COCAUHEHUSM B COOTBETCTBUM C IpaBUJIAMU

HoMmeHknarypsl MIOITAK. VkaxuTe XxupaabHble LEHTPHI.
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3aganue 2
[IpemnoxuTe ciocod MoMydeHHUST HUKETPUBEACHHBIX COCTHHCHU.
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3aganue 3
Hpe;[non(HTe CI/IHTGTI/I‘-IGCKYIO CXGMy HOJIy‘-IeHI/IH HI/I)I(erI/IBGI[eHHBIX COG,Z[I/IHGHI/Iﬁ OHI/Ipa}ICB

Ha 3a/IaHHOE UCXOJIHOE COEIMHEHHE.
O
— O - > H
— — O§/ N

3ananne 4
N3o0pasute sHEPreTUUECKYI0 TUarpamMmy MPOTEKaHUS PEaKIMH dTepUPUKAIUN YKCYCHON

KHCJIOTBI MCTUJIOBBIM CIIMPTOM B COOTBCTCTBHU C MCXAHU3MOM PCAKIIHUU. PaCCMOTpI/ITe MEXaHHU3M
B3aUMOJICHCTBUS MTOJIYYEHHOTO CIIOXKHOTO ddupa ¢ pazsnuuabiMu O- u N-HykiieohuiaMu.

3amanme 5
JlonoyiHUTE CXeMy IpEBpaICHHIA.

1. Mg, Et,0 reflux SOCl,
E>—Br » A —>B
2. CO, -78 °C reflux
3. H30* EtgN 1. LiAIH 4/Et,O reflux
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0 DCM, r.t. 2. Ac0, Py

1. KOH, EtOH/H,,0

L.
>

2. BnCl, DMF
b 3. NoH,/EtOH reflux
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ﬂaﬁTe Ha3BaHUA HWXKCHIPUBCACHHBIM COCAUHCHUSAM B COOTBCTCTBUHU C IIpaBUJIaMHU
HoMeHkaTypsl MIOTTAK. YkaxuTe XupalibHbIe LIEHTPHI.
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3aganue 2
[IpemioxxuTe criocod moaydeHus HUKEPUBEICHHBIX COSAMHEHU.
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3aganmne 3

[IpennoXuTe CHHTETUYECKYIO CXEMY TOJy4eHUsI HUKEPUBEIECHHBIX COSTMHEHHUM OMUpasich
Ha 33JJaHHOE UCXO/IHOE COEANHEHHUE.
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[Tepeuriciiute OCHOBHBIE (DAKTOPBI, OMPENCTAIONINE CTAOUILHOCTh aPOMATHUYECKUX COJIeH
nuasonus. IlpuBenure npumepbl. Takke Ha HECKOJIBKHUX IIpUMEpax IIOKAKUTE OCHOBHBIE U
MUHOPHBIE TPOAYKTHI Pa3JI0KEHUS COJICH THA30HMUS.

3amanme 5
JlononHUTE cXeMy pEeBpaICHHIA.
o)
OoN OH 1. SOCl, reflux 1. NaSH/EtOH LiAIH,, THF .
> A >»B—>
2. Me,NH 2. NaNO,/HBF, reflux
3.~120 °C
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ﬂaﬁTe Ha3BaHUA HWXKCHIPUBCACHHBIM COCAMHCHUSAM B COOTBCTCTBUU C IIpaBHUJIaMHU
HoMeHkIaTypsl MIOTTAK. YkaxkuTe XupalibHbIe LIEHTPHI.
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3aganue 2

Pacrnionioskure HYKENpPHUBEIECHHBIE NMUPUIVHBI B MOPSAKE YBEIWYEHHS OCHOBHOCTH. CBOM
OTBET apryMEHTUPYUTE.
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CpaBHUTE pEaKIMOHHYIO CIOCOOHOCTh TPEX HIKETPUBEACHHBIX COCTUHEHUN B PEaKIHIX
HYKJIEOUIHHOTO 3aMEIICHUS TaJIOTeHa Ha 3TOKCUTPYIIITY MPU B3aUMOJIEHCTBUH C ATHIIATOM HaTpPUS.
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3aganue 4
Pacmm¢pyiiTe CHHTETHYECKYIO CXEMY.
B NaNOZ/sto4 D PC|5/POC|2 MeONa/MeOH
| X NaNH, HNO3/H,S0, reflux reflux
7:25
v xylene PCl MeONa/MeOH
N R C NaNO,/H,S0, E Clg/POCI, G K
reflux reflux
3aganue 5
Pacimmdpyiite cxemy MOJIHOTO CHHTE3a BUTaMUHA Be.
CH,OEt HO
o LCN EtOH/base A HNO, B PCl5/POCI, H, Pd/Pt NaNO, HBIH,0  HO_ L~
o) " H,N"X0 reflux Ac,0 150 0C CH3COOH HCI/H,O t ‘N/
7.3. OueHoYHbIE CPeACTBA AJsl MPOMEKYTOYHON ATTECTAMH MO UTOraM OCBOCHHS

JUCIUILTHHBI

7.3.1. Bomnpochl K NPOMeKYTOYHOM aTTecTaAluU

Cemectp 4

Ne i/

Bonpocekl K h3k3aMeHy

1

®eHou 1 ero romosioru, HapTossl. CriocoOb! MOTyYeHHs THAPOKCHAPEHOB, OCHOBAHHBIE
Ha BBEJEHUM TUAPOKCUIPYNIBI IIYTEM UIEJOYHOIO IUIABICHHUS CYyJIb(OKHCIOT,
TUAPOJIN3a TAIOUIIIPOU3BOAHBIX, 3aMEHBl AMUHOTPYIILl Ha TUAPOKCWIBHYIO TPYIILY
4yepe3 COJIM AUA30HMsI, OKHUCIICHHs W30IPONUIBHON TPYIIBI 10 THAPOIEPEKUCH U €€
¢dparMeHTanu. XMMHYECKHE CBOMCTBA.

KHCIOTHOCTS T'MIPOKCHApEHOB, BIMSHUE HA HEE apoMaTHMYeCKOro OCTOBAa M
3aMecTHUTeNel B HeM, 00pazoBaHue ()EHOJATOB, TAYTOMEPHUS TUAPOKCHAPEHOB U CBA3b
MI0JIO’KEHMSI TAYTOMEPHOT'O PaBHOBECHUS C apOMaTHYHOCTBIO OCTOBA.

HyxkneohunpHOCTh THIPOKCHAPEHOB, €€ JBONCTBEHHAs] MPUPOJA; BIUSHUE HAa Hee
Tpanchopmaiuu (GeHoJOB B (PEHOJATHI, KOHKYPEHIIUS N- U T-HYKJICO(DHIBHOCTH B
CBOMCTBAX T'MJAPOKCHAPEHOB.

n-HykiieopunbHOCTh THAPOKCHAPEHOB: 00pa3oBaHUE MPOCTBIX U CIIOXKHBIX 3(UPOB,
3HAYEHHE THX MOANW(UKAINN B XMMHUH THIpoKcuapeHoB. [leperpynmupoBku >¢pupon
T'HJIPOKCHAPEHOB KaK MPOSBICHUE KOHKYPEHIIMHU Pa3IMYHBIX TUIIOB HYKJICO(PHUIBHOCTH.

n-Hyk1eopmibHOCTh THIPOKCHAPEHOB M PEAKIUHU DIIEKTPOPMILHOTO 3aMEUICHHS B
apoMaTH4ecKoM  siape: raJIoTeHUpPOBaHKUEe,  CyJIb(UpOBaHUWE,  HUTPOBAHUE,
HUTPO3UPOBAHKE, ATKHIMPOBAHNE W KOHJCHCAIIMHA C KapOOHWILHBIMU COCIMHECHUSIMHU
(peHomBHO-DOpPMATTBLACTUIHBIE CMOJBI, JUQEHWIONNPOMAH M WX TEXHUYECKOE
3HAa4YCHHUE), allMIINPOBAHNE; BIUSHIE THAPOKCUTPYIIITHI KaK 3aMECTUTEIISI HA CKOPOCTh U
OPHUEHTAIINIO B OTUX PEAKIIUIX.

Peakuuu 31exkTpoUIBHOIO 3aMellleHusl, XapakTepHble i1 THAPOKCHAPEHOB Kak
apoOMaTHYECKHX COEIMHEHUN c MTOBBILIEHHON T-HYKJICO(PHIBHOCTHIO:
KapOOKCUJIMPOBAaHUE, a30COYCTaHWE, BBEACHHE (DOPMUIBLHON TpyHmbl (peakiuu
I'arrepmana, [I'arrepmana—Koxa, Bunbcmaiiepa—Xaaka u  Peiimepa—Tumana).




I'muppupoBanue u okucienne ¢enona. CrabuinbHble (EHOKCHIBHBIC PaJIHKAIIBI,
IpeJCTaBICHNS O (PEHOIBHBIX CTAOMIM3aTOPAX MOJUMEPHBIX MAaTEPUAIOB.

[Tonuruapoxkcuapensl. [lupokaTeXuH U THAPOXHWHOH: CHOCOOBI  TOJTy4YEHUS,
BOCCTAHOBUTEIIbHBIE CBOMCTBA, 0Opa3oBaHHWE MOHO- M JIUA(PHUPOB; CHEIHPHUECKUE
CBOMCTBA MHUPOKATEXWHA, OOYCIOBIEHHBIE COCEICTBOM THUJPOKCHIBHBIX TPYIII
(oOpa3oBaHME LMKIMYECKUX 3(PUPOB, KOMIUIEKCHI C MeTaulaMu). PesopuuH wu
(hIOPOTIIIONKMH: TOJIYYCHHUE, PEaKIUU C AIEKTpodriiaMu, THAPUPOBaHNE, 00pa3oBaHUE
3(pUpPOB; MPOSBICHUS B XUMHUYECKHX CBOMCTBAaX pe30pLMHA, (IIOPOTITIONMHA U UX
(EHONATOB JABOWCTBEHHON HYKJICOPMIHPHOCTH W TOBBIIIEHHON CKIOHHOCTH K
TayTOMEPHBIM  TpeBpamieHusM. Iluporamnon. IlpencraBneHust O  OPUPOAHBIX
COEJIMHEHMSIX — MMPOU3BOIHBIX MUPOKATEXMHA U MUPOrajuioa.

Awmunbl.  Knaccudukanus, HomenknaTypa. CnocoObl TOJTy4eHHUS, OCHOBAaHHBIC Ha
peaKIMsIX aMMHaKa U aMMHOB KaK HYKJICO(UIbHBIX PEAr€HTOB C rajloreH-, THIPOKCU- U
aAMMHOTIPOM3BOJHBIMU ANM(ATUUECKUX M apPOMATHUYECKUX YIJIEBOIOPOJIOB, PEaKIUIX
BOCCTAQHOBJICHHS U NEPETPYNIUPOBKAX a30TCOAEPHKAIUX IPOU3BOIHBIX KAPOOHMIIBHBIX
COeIMHEHUI U KapOOHOBBIX KHCIIOT, BOCCTAHOBICHHUH HUTPOCOCTUHEHU . DIEKTPOHHOE
U IIPOCTPAHCTBEHHOE CTPOEHHE AMUHOTPYIIIIbI, 3aBUCUMOCTb OT IPUPOJIbI 3aMECTUTENICH
y aToma a3ora.

Amudarnueckne amuHbl. OCHOBHOCTh M KHCIOTHOCTH aMHHOB, BIUSHUE TPHUPOIBI
YTIEBOJIOPOAHBIX 3aMECTUTENICH Ha ATH CBOWCTBA. Peakiinu aMHHOB KaK HYKJICO(PHIOB:
ANTKWJIMPOBAHKE, allMJIMPOBaHUE (€r0 BIWSHHUE HA CBOWCTBA aMHUHOB KaK OCHOBAHHWH U
KHUCJIOT, 3HaUYC€HHE M MCIIOJIb30BaHHWE B XMMUW aMHHOB), B3aUMOJICUCTBHE C a30TUCTOMN
KHCJIOTOM, OKHCJICHHE.

10

OcHOBHBIE TIPEACTAaBUTENH aTU(paTUIECKIX aMUHOB U UX TeXHUYecKoe 3HadeHue. Comu
YEeTBEPTUYHBIX ~ aMMOHHMIHBIX  OCHOBAHMW:  TOJNy4y€HHUE,  IJNEKTPOHHOE U
IIPOCTPAHCTBEHHOE  CTPOEHHME, IPAKTUYECKOE HCIONb30oBaHUE. YUeTBepTHUHbIE
aMMOHHUIHbBIE OCHOBaHUS: MOJy4YeHHE, 00I1as XapaKTepUCTUKa CBOICTB, IPEBPAICHUS
IIpM HarpeBaHuM, IPaKTUYECKOE HCIONb30BaHHE. Tepmuueckue mpeBpauieHuss N-
OKHCEH TPETUYHBIX AMUHOB.

11

ApomaTthyeckiue aMHuHBI. /I[BOWCTBEHHAs NMPHPOJAa OCHOBHOCTH M HYKJICO(MMIBHOCTH,
COOTHOIIEHHWE N- W TW-HYKJICOQWIBHOCTH B peakmusax C dIekTpoduiamu:
AKUIIMPOBaHUE, CyiabpupoBaHue (cynbhaMuHOBasE H CyJIb(paHUIOBAs KHUCIOTHI,
IpeACTaBICHNE O CyNIb(aMHUIHBIX ITpenaparax ), aliIupOBaHHE U €ro 3HAaYCHUE B XUMUHU
apOMaTUYeCKUX  aMUHOB, HHUTPOBaHHE, TaJOrCHHPOBAaHHE, HHUTPO3UPOBAHUE,
JMa30THPOBAHUE U a30COUYETaHHE.
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OxucneHre apoMaTU4ecKuX aMHHOB. DEHWITHAPOKCH- JAMHUH M Mapa—aMUHOGEHOI.
Baxneiimne npeacTaBuTeN apoOMaTUYECKUX MOHO- U IOJIMAMUHOB, MOJUAPUIAMHUHBL,
WX TeXHHYecKoe 3HaueHue. Crenudpuieckiue CBONCTBA OPTO—(pEHIICHIUaMIHA U OPTO—
aMHUHO(EHOoIa, CHHTE3 TeTePOIUKINYECKIX COETMHEHUI Ha X OCHOBE.
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A3ocoeMHeHUs. DJIEKTPOHHOE CTPOEHUE COJIEW JMa30HUs, KaTHOH JMA30HUS Kak
anekTpodui. BzaummomnpeBpareHuss pasnIuyHbIX (GoOpM Iua3zocoeauHeHui. Peaknun
conet Ana30HUd, TPOTCKAOIMUC C BBIACICHHUCM 4a30Ta, WU HUX HCIOJbB30BAHUC JIA
noJiydeHus: pyHKIMOHAIBHBIX MPOU3BOIHBIX aPEHOB U JUISl YAAJIEHUSI aMUHOTPYIIIIBI U3
ApoOMAaTHUYCCKOIo AApa, COJIN JUAa30HHA KaK pC€arcHThbl apuJIMpPOBaHUA HCHACBIIIICHHBIX U
apOMaTHUYECKUX COCAMHEHHUIA.
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Peaknuu comeli ama3zoHus, mpoTekaronie Oe3 BBIICICHHUS a30Ta: a30COYETaHHUE W
OCOOCHHOCTH TIPOBEICHHSI JITOH pEaKIMU B 3aBUCHMOCTH OT TPUPOIBI THA30- U
A30COCTABJIAIONICH,  DJIEKTPOHHOE  CTPOCHHE;  INPUMEHEHUE  a30COCAUHECHUH,
BOCCTAHOBJIEHUE COJIEN JUA30HUS U a30COCIUHEHUN, UCIIOJIBb30BAHNUE 3TUX PEAKLUN IS
TOJYYECHUS] apOMATUYECKUX aMUHOB M TPOM3BOIHBIX THAPA3MHA.
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Anudarnueckre a30COCIUHEHUS: THUA30METaH, AUA30yYKCYCHBIA 3(Up. DIECKTPOHHOE
cTpoeHue, (HakTopbl, BIMSIONIME HAa YCTOWYMBOCTH JHA30TPYIMIBI, pEaKIMOHHAS
CHOCOOHOCTD.
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KapOoununshsle coennnenns Knaccugpukanus u Homenkinarypa. Criocoosl 00pazoBaHus
Kap0O- HMJIBHOW TPYNIBI: OKHUCIEHHE HACHIIICHHBIX YIJIEBOJOPOAOB, O30HOJIU3 M
KaTIUTUYECKOE OKUCIIEHUE aJIKEHOB, OKCOCHHTE3, TWIpATals aJKHHOB, OKHUCICHUE
rajJOMIMETWIBHOW TPYMIBl, THAPOIN3 T€MUHAJIBHBIX JUTAJOTCHIPOM3BOAHBIX U
BUHWIOBBIX 3(UPOB, OKUCIEHWE M JETUAPUPOBAHHUE CIHPTOB, OKUCIHUTEIHHOE
pacIieruIeHe o-TIMKOJIeH, TMHAKO- JTMHOBAs IepPEerpyNIHpOBKa.
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MeTtoapl MMpeBpaliCHusA aJbACTUAOB B KCTOHBI, CHUHTC3 aJIbACTUIAOB U KCTOHOB U3
Kap6OHOBBIX KHCJIIOT W HUX IIPOHU3BOJHBIX: BOCCTAHOBJICHHUC TAJIOICHAHTUAPUIOB H
HUTPUIIOB, PCaKIIUU Kap60HOBI>IX KHCJIOT U UX NPOU3BOJHBIX C MCTAJUIOPTaHUYICCKUMHU
COCAMHCHUAMU, ITUPOJIN3 coJieit Kap6OHOBI)IX KHCJIOT M €T0 KaTAJIMTHYCCKUEC BAPHUAHTEI.

18

DJNEeKTPOHHOE CTPOCHUE KapOOHUILHON TPYIMIBI: KAU€CTBEHHOE ONMCaHHE B TEPMUHAX
JIOKAJIM30BaHHBIX G- U m-MO, pacnpenesneHue 3JIEeKTPOHHON TIOTHOCTH. OCHOBHBIE
CHEKTPAILHBIC XapaKTEPUCTUKU M (PU3NIECKIE CBONCTBA.

19

XUMHYECKHE CBOWCTBa anudaTHYECKUX KapOOHWIBHBIX coeauHeHuid. OOmas
XapaKTePUCTHKA PEAKIIMOHHON CIIOCOOHOCTH, OCHOBAaHHAsI HAa AJICKTPOHHOM CTPOCHUU
KapOOHWJIBHOM TPYIIBI U €€ BIMSHUU HA CBSI3aHHBIN C HEW aJKWJIBHBIA 3aMECTHTEIb.
OOmrast cxema B3aMMOJACUCTBHUS C HYKJICO(QHIAMH, POJIb KHUCIOTHOIO M OCHOBHOTO
KaTajan3a, OT HOCUTEIbHAs peaKIIMOHHAs CIIOCOOHOCTD aJbJIETHAOB U KETOHOB.

20

XuMHUYecKue CBOWCTBa anudaTHYecKMX KapOOHMIIBHBIX COeOUHEHuH. Peakuun c
reTepoaToOMHBIMU  HyKJI€O(QWIaMu: TUApaTalys, B3aUMOJCHCTBHE CO CIHPTAMH,
raJJOTeHOBOJIOPOJIAMH U MATUXJIOPUCTBIM  pochopom, OuCyabPUTOM  HaTpus,
B3aUMOJICHICTBHE C THOJAMHM U €r0 HCIOJIb30BAHME NI MPEBPAIIECHUS aNbACTHIOB B
yIJI€BOAOPOABI, KETOHBI M KapOOHOBBIE  KHCJOTBI;  B3aUMOJECHCTBHE  C
a30TLEHTPUPOBAHHBIMU HYKJIEO(QUIAMU: PEAKIMH C TUAPOKCUIAMHHOM (OKCHMBI),
TUPa3UHOM M €ro NPOU3BOAHBIMU (TUAPA30HBI M POJACTBEHHBIE COEIAMHEHHS),
NEPBUYHBIMH U BTO- PHUYHBIMM aMHUHAMU (Q30METHHBI, E€HAaMHUHBI), AMMHUAKOM
(YpOTpOIMH), a30TUCTOBOAOPOIHOM KHCIOTOM.

21

XUMHYECKHE CBOMCTBA anmM(paTHICCKUX KapOOHWIBHBIX coeAnHeHui. Peakmuum ¢
YIJIEpOI-LIEHTPUPOBAHHBIMU HYKJICO(UITAMU: oOpa3oBaHme LUAHTUAPUHOB,
MPUCOCTMHEHUE METAJUIOPTAaHUYECKUX COCIUHEHUN M MOOOYHBIE pPEaKIMH, KOTOPHIC
MOTYT TpOTEKAaThb TMpPH  B3aUMOJCHCTBUU  KapOOHWIBHBIX  COCAMHCHHHA  C
MarHuiOpraHuYeCKUMHU COCIMHECHUSIMHU, B3aMMOJICHCTBHE ¢ ankminaeHpochopanamu
(peakuus Burtura), nmazomMeraHoM U T—-HYKJIeo(uIaMu (aJIKeHbI, apSHBI).

22

KeTo-eHonpHas TayroMepus U CBS3aHHBIE C HEW CBOMCTBA KAPOOHWIIBHBIX COSUHEHUMN:
AJIbJOJIBHO-KPOTOHOBASA KOHACHCAIIUA, €€ MCXAaHU3M IIpU KUCIOTHOM MW OCHOBHOM
Karanuse, B3aumoieiicteue ¢ CH—akTUBHBIMU COCAMHEHHUSIMH APYTUX TUIOB (peaKiius
KHéBeHaFGH}I), BSaHMOHeﬁCTBHe CHOJIOB )41 CHOJIATOB KaK aKTHUBHUPOBAHHBIX
MPOM3BOJIHBIX AQJIKEHOB C JJeKTpoduiaaMu (TaJIOTEHUPOBaHHE U TamodOpMHOE
pacinerieHre, HUTPO3UPOBAHKE U a30COUYETAHNE, AKWINPO- BaHUE, AlIMITUPOBAHUE).

23

OKUCIINTENBHO-BOCCTAHOBUTENIbHBIE  NPEBpallleHUs KapOOHMUJIBHBIX  COEIMHEHHIA:
BOCCTAQHOBJICHHE J0 CIHUPTOB (KAaTAIUTHUUYECKOE U JIEHCTBUEM KOMIUIEKCHBIX THAPHIOB
METAJUIOB), O-TTIMKOJICH (MeTaIaMu), yIriieBOA0POA0B (aMalbraMUPOBAaHHBIM LIMHKOM U
COJSIHOM  KHCJIOTOM, HHM3KOBAJEHTHBIM THUTAaHOM); OKHCIEHHME ajbJerHJOB [0
KapOOHOBBIX  KHCJOT, OKHCICHHE KeTOHOB. CBOHCTBAa HECHOJIM3UPYIOIIUXCS
aJIbJIETU/I0B: AUCIPONOPLUOHUPOBAHUE MPH B3aUMOACHCTBUM CO IIEJIOYaMU (PEaKIUs
Kannunapo) u ankoromisitamu anroMuHus (peakius TUIIEHKO), MOTMMepU3aliusl.

24

A3oTcojepikaiie Tpou3BOAHbIC KapOOHWIBHBIX coequHeHnid. OO0mye mpeacTaBIecHus
O CXOJCTBE OHJIGKTPOHHOI'O CTPOCHHUS W XHMMHUYECKUX CBOWUCTB KapOOHMUJIBHON H
Q30METUHOBOW  rpynn. BoOcCCTaHOBJIEHHWE  OKCMMOB, T'HMJIPA30HOB,  MMHUHOB.




BoccranoBnenue npoAayKToB B3aUMOJEUCTBUS ¢ aMMHUAKOM U aMMHAMU B MOMEHT HX
o0pa3oBaHMsl (BOCCTAaHOBHUTEIBHOE AaMUHHPOBAHHWE KapOOHUJIBHBIX COCIMHEHUH):
KaTAIUTUYECKOe, TPOU3BOAHBIMH MYPaBbMHOW KHCIOTHI (peakums Jlelikapra u ee
MOI[I/I(I)I/IKaI_[I/II/I), KOMITIJICKCHBIMU THAPHUIAMU MCTAJIJIOB.

25

OKcHMBI: reOMeTpHUYecKast U30MEPUS M B3aUMOIIPEBPAILEHUS U30MEPOB MTPHU KUCIOTHOM
U IIEJI0YHOM KaTaiu3e, MPEeBpalleHus], KaTaTu3upyeMble KUCIOTaMU (TIeperpynnupoBKa
n (¢parmentanus bekmana, mneperpynmupoBKa OKCHMMa IMKJIOIEKCAaHOHA U €€
IIPOMBIIIJIEHHOE 3HaueHue). Katanusupyemoe OCHOBaHUSAMH PA3I0kKEHHE THPa30HOB
KaK OCHOBA c1oco0a npeBpanieHnst KapOOHUIBHBIX COEMHEHHUH B YTII€BOIOPOIbI.

26

a,B-HenpenenpHpie anbaerupl 1 KeToHbl. OOIIMEe METOII CHHTE3a: OKHCIICHUE aJIKEHOB
[0 AUIMJIBHOMY TIOJIOKEHUIO M AJUIMJIOBBIX CIHUPTOB, KPOTOHOBAas KOHJEHCALWA
KapOOHUJIPHBIX ~ COCIMHEHUH, CHUHTE3 aKpoJeWHa Jerujaparanueidl TIuIepuHa.
DJIEKTPOHHOE CTPOCHHUE: T,M-COMpsbKeHue, xapakrep n-MO u pacnpeneleHue -
3JIEKTPOHHOMU INIOTHOCTH.

27

o,B-Henpenenpabie anpaerunbl U KeToHbl. OOIIas XapaKTepUCTHKA PEaKIMOHHON
CIOCOOHOCTH B CpPAaBHEHHWH C HACHIIIEHHBIMH KapOOHWJIBHBIMH COEJUHECHUSIMH,
(akTopbl, ONpEAEAIONEe COOTHOIEHNE TPOAYKTOB MPUCOECTUHEHHS HYKJIEO(PUIOB K
KapOOHUIILHOM TPYIIIE U YIIIEPOA-YIIePOIHON IBOIHOM CBSI3H.

28

o,p-Henpenenpabie  ampaeruapl W KeTOHBL.  KaTtaiutuueckoe TUAPUPOBAHUE,
BOCCTAHOBJICHHE HCTOYHHKAMHU THAPUA-UOHA U CHOCOOBI CEICKTUBHOTO MPOBEICHUS
ATUX PEaKIi, BOCCTAHOBJICHHE METAJIJIAMHU.

29

o,B-HenpenenbHubie anpaeruabl U KeTOHbL. CEeNeKTUBHOE OKUCICHHE MO aJIbJICTHIHON
rpynne. Peakuuu nprucoeIuHeHus: BOJbI U CIIUPTOB, raJOreHOBOAOPOIOB, OUCYIbpUTa
HaTpusl, aMMHaKa ¥ aMUHOB, LIMAHUCTOTO BOJOPOAA, METANIOPTaHUYECKUX COCTMHEHUM.

30

o,p-Henpenenpapie  anmpmeruasl u  keToHbl. Konnmencammss ¢ CH-akTUBHBIMU
COCANHCHUAMU, €€ CHHTCTHUYCCKOC HpI/IMeHeHI/Ie.

31

KapOoHunpHbIE COETUHEHHUS apOMAaTHYECKOTO psiaa. MeToasl CHHTEe3a: OKHUCICHHUEM
QJIKUJIAPEHOB,  AlWUIMPOBAHUEM  ApOMATUYECKHUX  YIIIEBOLOPOAOB,  OKHUCICHUEM
XJIOPMETUIIBHBIX TPOU3BOAHBIX, THIPOJIU30M IUXJIOPMETUIIBHBIX TIPOU3BOAHBIX.

32

B3anMHoe BiustHEE KapOOHMIIBHOM TPYIIITBI 1 @pOMAaTHYECKOTO Spa, €T0 MPOSBICHUE B
JNEKTPOHHOM CTPOGHHU U PEAKIIMOHHON CMOCOOHOCTH KapOOHHMILHOW TPYIIIHI,
0COOEHHOCTH B3aUMOJICUCTBUSI C HYKJICO(PHIAMH, PEaKIMH C aMMHAKOM M aMHUHAMH
(ocuoBanms Illudda), peakums Kanaummapo wu  OCH30MHOBas KOHICHCAIIWS,
IEKTPO(UIBHOE 3aMEUICHHE B apOMAaTHYECKHX KapOOHWIIBHBIX COEIMHEHUSX,
CcBOOOTHOPAIMKAIILHOE XJIOPUPOBAHKIE APOMATHICCKUX aJIbJICTH/IOB.

33

Kerenbl: MeTonbl cuHTE3a, MPUCOECTUHEHHE HYKJICO(DUIbHBIX PEareéHTOB KaK BapUaHT
peaKIyy alUIMPOBAHUS; TUMEPHU3ALIHSL.

34

Anudarnueckue MOHOKapOOHOBBIE KHCIOTHL. Kiaccudukamus W HOMEHKIATYpA.
Metoabl TOJIydeHHs: OKHCIEHHE YTJIEBOJOPOJOB, CIHPTOB M  KapOOHMIBHBIX
COCUHEHUI, TUAPOIM3  TPUTAJTOTC€HMETUIbHBIX  IMPOU3BOJIHBIX, CHHTE3Bl C
UCToJb30BaHneM Mg- u Li-opraHndeckux COeMHEHUI, MaIOHOBOTO M alleTOYKCYCHOTO
3(¢UpOB, TUAPOIIN3 MPOU3BOAHBIX: HUTPUIIOB, aMUJIOB U CIIOKHBIX 3(QHUPOB; MIPUPOIHBIE
MCTOYHHUKHM KapOOHOBBIX KHCIIOT, MPOMBINUICHHBIE METO/bI CHHTE3a, OCHOBAaHHbIE Ha
MCIOJIb30BAaHUU OKUCH yTiiepoia. DJIEKTPOHHOE CTPOCHHUE B CPABHEHUU CO CIIUPTaAMH U
KapOOHMJIbHBIMHU COSIMHEHUSIMH U 001I1ast XapaKTEPUCTUKA PEaKIIMOHHONH CIOCOOHOCTH.

35

dusnyeckrue CBOMCTBAa KapOOHOBBIX KUCIOT. KHCIOTHOCTH, €€ CBSI3b CO CTPOCHUEM
AHMOHOB KapOOHOBBIX KHCJIOT M 3aBHCHUMOCTh OT XapakTepa U TOJOXKCHHS
3amectuTeneir.  OOpa3oBaHWME  MPOM3BOJIHBIX  KapOOHOBBIX  KHCJIOT:  COJICH,
TFaJIOTCHAHTUAPUAOB W AHTHAPUAOB, CIIOXKHBIX 3(prOB, HUTPUIIOB W aMHUIOB,
TUIPa3uJI0B, THIPOKCAMOBBIX KHCIIOT.




36

[IpencraBiaenuss 0 MeXaHU3ME B3aHMOIIPEBPALICHUI KapOOHOBBIX KHCIOT M HX
MPOU3BOJHBIX, POJIb KHUCIOTHOIO M OCHOBHOrO KaTtanu3a. BoccraHoBieHue u
raJIor€HUPOBaHNE KapOOHOBBIX KUCIIOT.

37

[TpousBomHbie KapOOHOBBIX KHCIOT. ConM: TPEACTaBICHUS O CBOMCTBAX M UX
3aBHCUMOCTBH OT TIPUPOJBI METallla; MPEBPAIICHHUs, COMPOBOXKIAIONINECS yIaICHUEM
JNBYOKHCH yriiepoja (NMUpOJIU3, AaHOJHOE OKHUCJIEHUE, JACHCTBUE TaJOreHOB Ha
cepeOpsIHbIE COJIN).

38

XTIOpaHTHIIPHUIBL: pEeaKlUU C HyKJIeo(pHIaMu ¥ UX HCIOIb30BaHUE ISl 3aMEHBI aToMa
BOJOPOJA AalMUIBHOW TpyNmod (auuIupoBaHUE), BOCCTAHOBJIECHHE [0 albJETHJIOB,
pEeaKIy C MarHUMOPraHMYEeCKUMU COCTMHEHUSIMU.

39

AHruapuapl KapOOHOBBIX KHCJIOT: PEaKIud ¢ HykjJIeopmiamMu (aruInpoBaHKE),
yKCyCHbIN aHruapua kak CH—koMIOHEHTa B peakIy ¢ apOMaTHYECKHMHU aJIbJIET M IaMHU.

40

Crnoxuble 3QuUpHI: KaTAIUTUYECKOE THIPUPOBAHUE, BOCCTAHOBICHHE METallaMU H
KOMIUICKCHBIMA ~ THAPUAAMUA  METAJJIOB, JJNEKTPO(UIBHOCTE B  CPAaBHEHHUHU C
XJIOpaHTHAPUAAMH M aHTUAPUIAMH, peakuuu ¢ Hykiaeopunamu (TUAPONIHU3 U
nepesTepuduKaIus, peakiuu ¢ aMHUHAMHU, CI0KHO3(pHpHAS KOHJEHCAIHsI), OCHOBHbBIE
MyTH UCIIOJIb30BAHMUS.

41

AMUBL: B3aMMHOE BIUSHHE KapOOHMJIBHOH M aMHMHOTPYIIBI M €ro CIEACTBUS B
OTHOIIICHHH KHCJIOTHO-OCHOBHBIX CBOKMCTB B CpaBHEHHH C aMMHAKOM H aMUHAMH H
9JIEKTPO(UIBHOCTH B CPAaBHEHUHM C JPYTUMH TPOU3BOJHBIMU KapOOHOBBIX KHCIIOT,
peakmuu ¢ HykieopuaamMu (THAPOIIHN3, ATKOT0JIN3, TIEPeaMHUIUPOBAHNE), OCHOBHBIC TTyTH
IpeBpalieHus] B aMHUHBI (pa3JIMYHbIE BAPHAHTHI BOCCTAHOBJICHMS, MEpPErpyNIUpPOBKa
l'odmana u poACTBEHHBIC €H TpEBpalleHHs] TUAPA3UAOB, a3UA0B, THIPO- KCAMOBBIX
KI/IC.HOT), OCHOBHBIC ITYTH HCITIOJIb30BAHU.

42

Hutpunel: karaauTudyeckoe TUAPUPOBAHUE, BOCCTAHOBJIEHUE HATPUEM B CIHPTE,
THJIpUJIAMH, XJIOPUCTBIM OJIOBOM, B3aUMOJIHCTBHE C HyKJIeopmwiaMu (TUAPOIU3,
QJIKOTOJIN3), peaKIIMK ¢ MarHUHOPraHNYeCKUMHU COEIMHEHUSIMHU.

43

Hacbliennsle  n1ukapOoHOBble  KUCIOTHL.  Krnaccupukanus M HOMEHKJIATypa.
[Tpon3BoHBIE YTOJIBHOM KUCIOTHI: MOYEBHHA, CIOXKHbBIE Y(PHUPBI, XJIOPYTOJIbHBIN Up,
YpE€TaHbl, U30LIMAHATHI, IIyTH IPOMBIIIJIEHHOTO UCIIOIb30BaHUs TPOU3BOIHBIX YTOJIBHON
KHMCJIOTBI

44

Hutpocoenunennst Krnaccudukanus u  HOMmeHkiIarypa. CrocoObl  MOMydeHUs
HUTPOCOCIMHEHUI: HUTPOBAHHE YIJIEBOJOPOJIOB, OOMEH aromMa TrajoreHa Ha
HUTPOTPYIIILY, OKUCIIEHHE aMUHOB, OKCUMOB, CHHTE3 apOMaTHUYECKUX HUTPOCOECTUHEHUI
N3 aMHUHOB 4YCPE3 COJIN NNAa30HUs.

45

DJIEKTPOHHOE CTPOCHUE HUTPOTPYIIIbI, XapaKTep €€ BIUSHUSA. XUMHUYECKUE CBOMCTBA:
KaTAIMTUYECKOE TUAPUPOBAHUE, BOCCTAHOBJICHUE B KUCIION, HEUTPAILHOMN U IIEJIOYHOU
cpenax; CH-KHUCIOTHOCTh, TAYyTOMEPHS U CBA3aHHBIC C HUMH CBOMCTBA AT (aTHICCKUX
HUTPOCOCIMHEHUH (TAJIONANPOBAHIE, HUTPO3UPOBAHKE, ATKWIHPOBAHUE, KOHICHCAITHS
¢ KapOOHUJILHBIMU COETUHEHUSIMU U CUHTE3 HUTPOAJIKEHOB, IPUCOEIMHEHHUE K ABOMHOM
CBS3M, AaKTUBUPOBAHHON 3JEKTPOHOAKIENTOPHBIMUA  3aMECTUTENSIMH), PpPEaKIUu
arudopmel (THAPOITH3, IEPETPYIITUPOBKA B THIPOKCAMOBBIE KUCIIOTHI).

46

[IpencraBnenus o  cBoiicTBax  HHUTpoankeHOB.  Crenuduueckue  CBOWCTBA
apOMAaTUYECKUX HHUTPOCOCIMHEHUH: DSICKTPOPHIBHOE 3aMEIEHUEe U BIUSHHE
HUTPOTPYIIBI KaK 3aMECTUTENsI Ha CKOPOCTb U OPUEHTALMI0O B JITUX PEAKLUAX;
YaCTUYHOE  BOCCTAHOBJEHHME,  HYKICO(QWIbHOE  3aMElIeHHe  rajoreHa B
HUTPOTAIOTEHOCH30JIaX W HHUTPOTPYIIB B TOJMHUTpoapeHax; okucienue, CH-
KHMCJIOTHOCTb M CBSI3aHHBIE C HEH PEAKIIMU HUTPONPOU3BOAHBIX TOJIYOJIa.

47

[IpoayKThl HEMOIHOTO BOCCTAHOBJIEHUSI HUTPOCOCIMHEHHMM: HUTPO30COCTUHEHUS, UX
TayTOMEpHUsl, PEAKIMHA NUMEpPU3AIlMi W KOHJCHCANH; (PEHMITHIPOKCHIAMHUH, a30-,
a30KCH- M TUAPA300CH30J1, UX TePErpyNIHPOBKH.




48

OOmme mpencraBieHus M KiaccuuKamus. ApoMaTH4YeCKHe TIeTepOLUKINIECKUE
coeauHeHus. [IATHYIEHHBIE TETEePOLMKIIBI ¢ OJHUM TerepoaromMoM ((ypaH, THO(EH,
nUpposT): oOImuMe METOABl CHHTE3a W B3aHMMOIPEBPAIICHUS, 3aBUCHMOCTh CTEIIEHH
apOMAaTUYHOCTH OT TMPHUPOJBI TeTepoaroMa M €€ BIUSIHME Ha OCOOCHHOCTH
B3aUMOJACHCTBHSA C KHCIOTAMH MW 3JEKTPOQHUIAMHU; pEAKUUU THUIAPUPOBAHUS U
OKHCIICHHUS.

49

Oypbhypon u tHODEH-2-aIBAECTH, TUPOCITU3EBas KUCIOTa. KHCIOTHBIE CBOWMCT- Ba
nuppoJia U UX UCHOJb30BAHUC B CUHTC3C, nnppon—2-anbz[emz[ " Cro IMpeBpaliCHuc B
nop(}uH; MUPPOJILHBIN LUK KaK CTPYKTYPHBIN (hparMeHT NPUPOTHBIX COSTMHEHHM

50

WNHpon u ero npou3BoIHbIE: METOABI MOCTPOCHUS MHIOJIBHOTO OCTOBA, OCHOBAHHBIE Ha
WCIIOIb30BaHUHM APOMATHUYECKUX aMHUHOB W apWITHAPA30HOB; XMMHUYECKHE CBOMCTBA
WHJI0J1a, CHHTE3 BAXKHEUIIINX MPOU3BOIHBIX, MPEICTABICHUS O PUPOIHBIX COCTUHEHUSIX
(ayikayion1ax ) MHIOJIBHOTO PsAJia, HHIUTO U WHIUTOWTHBIC KPACUTEIIH

51

[IaTu4ieHHbIE TETEPOUMKIBI C JIBYMS TeTEpOATOMaMHU, OJUH M3 KOTOPBIX — a30T
(mra3onel): UMUAA30J1, MHPA30J, OKCa30j, H30Kca3o)l. OCHOBHBIE METOJbI CHHTE3a,
KHCIIOTHOCTh, OOpa3oBaHHWE MEXMOJEKYJISIPHBIX BOJOPOJHBIX CBSI3€H, TayTOMepHs,
TIPEJICTABJICHHS O PEAKIIMOHHOM CITOCOOHOCTH

52

[IsTHYIeHHBIE TETEPOLMKIIBI C TpeMs U OoJiee reTepoaToMaMu (TpUa30Jibl, TETPA30JIbl,
NIEHTA30J1); METO/Ibl CUHTE3a, IPEJCTABICHHS O CTPOCHUH U PEaKIIMOHHON CIIOCOOHOCTH

53

[IupunuH 1 ero roMoJIOTu: N30MEPUsI U HOMEHKJIATypa, apOMaTUYHOCTb, IBOMCTBEHHAS
OCHOBHOCTb U HYKJIEO(UIBbHOCTD; pOsiBJIeHHUSI N-OCHOBHOCTU U N-HYKJICO(PUIBHOCTH,
o0pa3zoBaHne N-OKHCH; T-OCHOBHOCTb U M-HYKJICO(MMIBHOCTh: BIUSIHUE FETEPOATOMA Ha
3TH CBOMCTBA, peaKkLUu 3JeKTPO(PHUILHOTO 3aMeIlleHuUs B siApe MUPUIANHA U er0 N-OKUCH
Y MX MCIIOJIb30BaHME Il CHHTE3a ()YHKIIMOHAJIBHBIX TPOU3BOIHBIX MUPHIMHA

54

OTHolIeHNe MUPUANHA U €r0 TOMOJIOTOB K OKHMCIUTENSM; BIMSHUE TeTepoaromMa Ha
3JIeKTPO(UIbHBIE CBOMCTBA MHPUAMHOBOTO SApa, HYKICOPHIBHOE 3aMelleHHue
Bojmopoaa  (peakumst YwumbaOuHa) ¥ HYKICO(MUIBHO-TIOJBWKHBIX  TPYIIIL,
MCTOJIb30BAHUE ATUX PEAKLUHN [T CHHTe3a (YHKIIMOHATBHBIX IPOU3BOIHBIX ITUPUINHA;
TUApUpPOBaHUE TUPUAUHOBOrO sAnpa; CH-KHCIOTHOCTH METWIBHOW TpyNIbl B
3aBUCUMOCTH OT €C IOJIOXKCHHUA B MHUPUIUHOBOM AJPC U NPOABICHUA B XUMHUUYCCKUX
CBOMCTBAxX NUKOJUHOB

55

Bnusinue mnonoxenus (QyHKIMOHAJIBHOW TPYNIbl B AApe NUPUIMHA HA CBOMCTBA
TUAPOKCH- U aMUHONUPUIUHOB, TayTOMEpHUsI ITUX MPOU3BOAHBIX. CHUHTE3 alKWiI- U
apuI3aMelIeHHbIX POU3BOIHBIX MUPUJIMHA C UCII0JIb30BaHHEM N-OKHCUIIUPUANHA

56

XWHOJIMH ¥ U30XUHOJIMH. METOBI IOCTPOEHUS T'E€TEPOLUKINYECKOrO Spa, OCHOBAHHBIE
Ha peakLUsAX aHWIMHA C TIMLIEPUHOM WM KapOOHWIBHBIMU COEUHEHUAMU, [IMKJIN3ALUS
€HaMUHOKETOHOB, cuHTe3 bumepa—Hanupansckoro. CXoacTBO U pa3inyus
XMMHMYECKHX CBOWCTB MUPHUINHA, XUHOJIMHA U UX IPOU3BOIAHBIX

57

ABHHEL: Nnupuaa3vud, NAPUMUIUH W TMAPA3UH!: CHOCO6BI MOCTPOCHUS TI'CTCPOLMUKIIA.
Bap6utypoBas kucnora u ee nmpousBoHbe. CpaBHEHHE XUMHUECKUX CBOMCTB a3WHOB U
nupuavHa. BaykHenme npon3BoIHbIE IUPUMUIUHA U UX POJIb B KAYECTBE CTPYKTYPHBIX
(bparMeHTOB HYKJIEMHOBBIX KHCIIOT: YPallUJ, INTO3WH, THMHH

58

[lypuH Kak KOHJIEHCHpPOBAaHHAs CHCTEMa HMHJa30jla M NHUPUMUIMHA. MeETOoJb
MOCTPOEHUSI ITyPHHOBOTO SIJIpa, BXHEHIINE NMPOM3BOJHBIE — MOUYEBas KHUCIOTAa M €e
NPUMEHEHHE B CHHTE3€, IIYPUHOBBIE AIKAJIOUbI psifa KCaHTUHA (KO(pEHH, TeO(PHIUIHH,
TEOOpOMUH), aJeHWH, TyaHuH. [IpeacraBieHHs O HYKICOTHIaX M HYKICHHOBBIX
KHCJIOTax

59

Crpoenue azunoB. CriocoObl OTYICHHS

60

XHUMUYECKUE CBOMCTBA a3uI0B. 1,3-/[unonspHoe npucoeIuHeHNE




7.3.2. Kputepuu u HOPMBbI OLIEHKH

®opma
NpoBeIeHUs
Cemectp . Kpurepun u HOpMbI OLIEHKH
NMPOMEKYTOUYHOM
aTTecTAllNH
4 sK3aMeH (1o Tekymuii pEeuTUHT COCTaBIISIET
«OTJIIUIHOY
HAKOIHUTEIbHOMY 85-100 GayoB
E€UTHHT Tekymuii pEeUTUHT COCTaBIISIET
p y) «XOPOLIOY p

70-84 Gayu10B

«KYHOOBJICTBOPUTECIIEHO»

Tekymuii pEeuTUHT COCTaBIISIET
55 -69 Ganos

«HEYOOBJCTBOPUTECIBHO

Tekymuii pedTUHT coctasisier 0-
54 6amioB




8. Y4eOHO-MeTOAMYeCcKOEe M HHPOPMALIMOHHOE O0ecriedeHue U CIIUTIINHbI

8.1. Oos3areabHasi quTeparypa

Tun (yueOHuK, yueOHOE

KoanuyecTBO B

HAYYHOU
Ne nocooue, y4eoHO-
ABTOpBI, COCTABUTEJIN 3arnaBue (3arojioBoK) I'ox n3nanus ounoaunorexe /
n/n MeTOoaNYecCKoe mocoomne,
OpPAKTHKYM, 1p.) HaumenoBanmue
IBC
1 PeyroB O.A., Kypu A.JL, | Oprannueckast xumus. B 4 vactsx. U.1 Y4eOHuk 2017 3BbC «IPRbooks»
byrun K.I1.
2 | PeyroB O.A., Kypu A.JL, | Opranuueckas xumusi. B 4 vactax. Y.2 Y4eOHuk 2017 3BbC «IPRbooks»
byrun K.I1.
3 | PeyroB O.A., Kypu A.JL, | Opranuueckas xumus. B 4 yactsx. U.3 Y4eOHuk 2017 3BbC «IPRbooks»
byrun K.I1.
4 | FOposckas M.A., Kypkun | OCHOBBl OpraHWYECKONW XHMHH : y4eOHOE VYuebHoe nmocobue 2020 OBC «IPRbooks»
A.B. nocobue
5 | boposnes U.B. Oprannyeckass ~ XUMHs:  TEPMHHBI | YuebHoe nmocobue 2020 OBC «IPRbooks»
OCHOBHBIE pEaKIuu
6 | Tepenun B.WU., JluBanmos | [IpakTuky™m 1o opraHU4eCKON XUMHUH YuebHoe nmocobue 2020 OBC «IPRbooks»

M.B., Jlupaunmora JLH.,
MarseeBa E.Jl., HBuenko
I1.B., Hugantses 1.0.

pen. 3edpuposa H.C.
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8.2

JlonosHUTeILHASA JUTEpaTypa

Tun (yueOHuk, yueOHoe

KoianuyecTBO B

HAy4YHOH
Ne nocooue, y4eoHO-
ABTOpBI, COCTABUTEJIHN 3arnaBue (3arojioBoK) I'ox n3nanusa ounodaunorexe /
n/n MeTOoINYEeCKoe mocoome,
HaumenoBanmue
NPaKTHKYM, JP.) 3EC
1 | JluBanmoB M.B., 3aiineBa | Opranuyeckass XuMus. 3ajaqu 1o OOIIEMY VYuyebHoe mocobue 2015 3BC «IPRbooks»
I'C., JluBanmoBa JLU., | kypcy ¢ pemenusimu. B 2 wyactax. Y. :
I'ymoxkuna H.C., Bonecos | yuebHOe mocobue
N.I'. mon pen. 3edupona
H.C.
2 | JluannmoB M.B., 3aiineBa | Opranuyeckass XuMus. 3aja4u Mo OOIIEMY VYuyebHoe mocobue 2015 3BC «IPRbooks»
I'.C., JluBanmoBa JL.U., | kypcy c pemenusiMu. B 2 wyactax. Y.II :
I'ymoxkuna H.C., Bonecos | yue6HOe mocobue
N.I'. mox pen 3edupona
H.C.
3 | byneB A.C. Teopernueckne OCHOBBI ~ OPraHHUYECKOM VYuebHoe nmocobue 2014 53
XUMHUHI 3alaYHUK 10 JAUCHUIUIHHAM
«Teoper.  OCHOBBI  OpraH.  XHUMHUY,
«Mexanusmbl oprad. Peaxunuii», «Peak.
criocoOHOCTh opraH. CoegmHEHU»
4 | PeyroB O.A., Kypu A.JL, | Opranuueckas xumus. B 4 vactsx. .4 Y4eOHuk 2016 3bC «IPRbooks»
byrun K.I1.
5 | Kapnos C.C., Hypues B.H., | 3agaun mo oOmemMy Kypcy OpraHHYECKO Y4eOHoe mocodue 2016 3bC «IPRbooks»
Tepenun B.U., 3aiinieBa I'.C. | xumun ¢ pemieHUsIMUA i1 OaKaJlaBpOB
yuebHoe rmocobue
6 VYereaok HO.A. VYerentok, FO. A. Jlekiuu 1o opraHnyeckoin Yy4ebHOe mocodue 2016 OBC «IPRbooks»

xuMud. Yacte 2. Xumusl yrieBOJOPOJIOB.
AJIKaHbl, aJIKEHBI, ATKUHBI U TUEHBI




8.3. Ilepeyenb nmpogeccHOHAJIBHBIX 0a3 JaHHBIX H HH(POPMAIMOHHBIX CIIPABOYHBIX
cucTeM

- byTtnepoBckue coolrieHus [DIeKTPOHHBIN pecypc]| : MHOTOMPEAMET. Hayd. KYpH. /
OO0 «/HHOBaLIMOHHO-U3AATENLCKUN 10M «byTiiepoBckoe Hacieaue»». — DNEKTPOH. KypHall. —
Kazanp : OOO «MHHOBanMOHHO-U3AAaTENbCKUN oM «byTiiepoBckoe Haciaegue»», 1999- . Pexum
JOCTyTA K XYpH.: http://butlerov.com/stat/reports/view.asp?lang=ru

- XUMHUS B MHTEpPECAX YCTOMYMBOIO Pa3BUTHUA [DNEKTPOHHBIA pecypc] : MexIyHap.
Hay4. )XypH. / Cubupckoe otaenenue PAH. — Dnekrpon. xypHai. — HoBocubupck : M3naTenscTBo
CO PAH, 1999- . Pexxum nocrtyna K )KypH. http://www.sibran.ru/journals/Hviur/

- WebofScience [OnekTpoHHBIi pecypc]: MyIbTHANCHUILTUHAPHAS pedepaTuBHas 6a3a
nanubix. — Philadelphia: ClarivateAnalitics, 2016 — Pexxum noctyna: apps.webofknowledge.com. —
3aru. ¢ 3kpaHa. — f3. pyc., aHri.

- Scopus [DnexTpoHHBIH pecypcl: pedepaTuBHas 0a3za JTAaHHBIX.
— Netherlands: Elsevier, 2004 — Pexxum noctyma: scopus.com. — 3arii. ¢ 9kpana. — f3. pyc., aHri.

- Elibrary [OnexTpoHHBIN pecypc|: HaydHas dJeKTpoHHas OmbmmoTexka. — MockBa:
H3B, 2000. — Pexxum noctyma: elibrary.ru. — 3aru. ¢ skpana. — S3. pyc., aHri.

- SpringerLink [DneKTpOHHBIN pecypcl: [6a3a JAHHBIX .
— Switzerland: SpringerNature, 1842. — Pexxum gocryna: link.springer.com. — 3aru. ¢ skpana. — 3.
aHTII.

- ScienceDirect  [DneKTpoHHBIM  pecypc]:  KOJUIGKIUS  AJICKTPOHHBIX  KHHT
uznatenberBa Elsevier. — Netherlands: Elsevier, 2018. — Pexxum goctyma: sciencedirect.com. — 3arir.
C DKpaHa. — 3. aHrIL.

- OBbC «Jlanp» (mpaBa npunamnexar OOO «3BbC JIAHb»), moroBop Ne 318 or
22.04.2020 r. ¢ 07.05.2020 . mo 06.05.2021 r., moroBop Ne 452 ot 02.06.2020 r. ¢ 28.07.20 r. 11O
27.07.2021 r. (mo anpecy http://www.e.lanbook.com) Bkmowaer B ceOs IMOJTHOTEKCTOBBIC
AJIEKTPOHHBIC BEPCHH BCEX KHUT, BBIIICIINX B U31aTEIBbCTBE, & TAKIKE KOJUICKIIUH MTOJTHOTEKCTOBBIX
¢aiinoB npyrux uzmarenbcTB. B 6aze mpeacraBieHbl He TOJNBKO yueOHBbIC M3AAaHUS, HO M HaydyHas
JUTEpaTypa, a TakKe CIIOBapH.

- OBC «IPRbooks» (mpaBa mpunamiexxar OOO Kommanus «Ait [Tu Ap Menuay),
noropop Ne 468 ot 04.06.2020 . ¢ 01.08.2020 r. mo 01.08.2021 r. (mo axgpecy
http://www.iprbookshop.ru) - coxepxuT y4yeOHUKM W yueOHble TOCOOMs, MOHOrpaduy,
NIPOM3BOJICTBEHHO-TIPAKTHYECKUE, CIPABOYHBIC W3aHUS, a TaKKe JEIOBYIO JHTEpaTypy s
NPaKTUKYIOIUX crenuanictoB. B ObC BKiIOUeHbI U3aHU 32 MIOCJIEAHNE 5 JIET IO TYMaHUTaPHBIM,
COLMATBHBIM ¥ SKOHOMUYECKHM HayKaM, 110 OCTAJIbHBIM OTPACIIsIM 3HAHUS - 3a ocieaaue 10 yer.

8.4. IlepeyeHb MpOrpaMMHOIro odecrnedeHus

Ne Hanmenosanue IO PexBu3uTHI IIOFOB?pa
n/n (naTa, HOMep, CPOK AeHCTBHSA)
1 | Windows Horoop Ne 690 ot 19.05.2015r., cpok
JENCTBUS - OECCPOTHO
2 | Office Standart HoroBop Ne 690 ot 19.05.2015r., cpok
newictBus - 6eccpouno; Jlorosop Ne 727 ot
20.07.2016r., cpok 1eHCTBHS - OECCPOUHO
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http://butlerov.com/stat/reports/view.asp?lang=ru
http://www.sibran.ru/journals/Hviur/
http://e.lanbook.com/
http://www.iprbookshop.ru%C2%A0/

8.5.

00pa30BaTeJILHOr0 MPOIECCa MO JUCIHIJINHE

Onucanue MaTepuaIbHO-TEXHUYECKOI 0a3bl, He00X0AMMOMH /1J151 OCYIIeCTBJICHUS

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0OMHETOB, JIa00paTOPHii, MACTEPCKHUX H
Ap. 00bEKTOB JJIsl NPOBEACHUSA
NMPAKTHYECKHUX U JIa0OPATOPHBIX 3aHATHH,
MOMeIEeHU JJIs1 CAMOCTOATEIbHOM
padoThl o0yyarommxcst (Homep ayIuTOPUM)

IlepeyeHb OCHOBHOIO 000OPY10BAHUSA

VYueOHast ayAuTOpus U1 IPOBEACHUS 3aHATHI
JICKIIMOHHOTO TUNA. YueOHasi ayAuTOpHsl s
MPOBECHUS 3aHATUNH CEMUHAPCKOTO THIIA.
VYyeOnass  ayauTopusi  Ajsi  KypCOBOTO
MPOCKTUPOBAHUS  (BBIMOJHEHUS KYpPCOBBIX
pabor). YueOHast ayauTopust sl TPOBEACHUS
TPYIIOBBIX u WHIUBUTyaJIbHBIX
KOHCYJIbTalMi. Y4eOHass ayauTopus IS
MIPOBEICHUS 3aHSATUN TEKYIIEro KOHTPOJS U
MIPOMEXKYTOUYHOM aTTECTALIUH.

A-125

Cronbpl y4eHHYECKME  TPEXMECTHBIE U
JIByXMECTHBIE MOHOOJIOKH,  CTOJ
[IPENOAABaTEIbCKUM, CTYII
npernoaaBaTenbCKuid, Kadenpa, mocka
MENoBasg . 3KPaH HABECHOW, IPOEKTOP.,
IIPOLECCOP. MBIIIb KOMIL., ITYJIBT.

VYueOHas ayguTOopus AJI IPOBEICHUS 3aHATHI
JCKIIMOHHOTO THMA. YueOHas ayauTopus IUis
IIPOBEJCHUS 3aHATHA CEMHHApPCKOTO THUIIA.
YuebHast  ayauTopuss Ul KypCOBOTO
IPOEKTHUPOBAHUS  (BBIMOJIHEHUS KYPCOBBIX
pabot). YuebHas ayaAuTOpuUs Ui IPOBEICHUS
IPYIIIOBBIX u VHIVBUAYaAJIbHBIX
KOHCYNIbTAllMi. YueOHas ayauTopus Mis
IIPOBEJCHUS 3aHATUN TEKYIIETr0 KOHTPOJIA U
IIPOMEKYTOUHOH aTTECTALUU.

A-215

Croyibl  yYCHHYECKHE  JBYXMECTHBIC
(MOHOOJIOKH), CTOJN TPENOAABATEIbCKUM,
CTYI MPEroAaBaTeIbCKHM, JIOCKa
ayJIuTOpHAast (MenoBas), TabnauIa
Menneneena.

HWJI "®yHKunoHalbHbIE TETEPOLUKINYECKUE
coemuaeHus" JlaGopaTopusi OpraHHYECKOM
XUMUHU. Y4eOHas ayAuTOpHs Ui IPOBEIACHUS
1ab0opaTOPHBIX padoT.

A-203

Jlocka MemnoBas, CTOJN UCHMEHHBIMH,
CTOJIbI JTaOOpaTOpHBIE OCTPOBHBIE, TOJIKA
UL J1a0OpaTOPHBIX TMPHHAICKHOCTEH,
pedpakromerp MPD 454 B2M, cromsl
nabopaTopHble, TYMOBI JUISI TIOCYIBl U
pPEaKTUBOB, MOWKa, BBITSKHBIE HIKaQBbI,
CTONBI ~ THUCHBMEHHBIC,  IKad A
pPEaKTHBOB, IKad CYMIWIBHBIA DKpPOC
4610, KoJIOOHarpeBaresb 4120,
nepemMenrBaroniee ycrpoiictso 4610M,
3JIEKTPOIUIUTKH, BeChl 1abopaTtopHbie BK-
300, TIlomsapumerp  CM-3,TabypeTs
nabopaTopHble, XUMUYECKas ocy1a

KoMmmprorepHsiii kiacc. YueOHas ayauTopus
AJid TpOBCACHUSA 3aHSTUU JICKOUOHHOI'O THUIIA.
YueOHas ayguTOopus AJI IPOBEICHUSI 3aHATHI
CEeMHMHAPCKOTo THIA. YueOHasi ayAuTOpus AJs
MPOBEICHUS JabOpaTOPHBIX PabOT. YueOHas
ayouTopHs JUI1 KypCOBOI'O IIPOEKTUPOBAHHUS
(BBITIOJTHEHUSI KYPCOBBIX paboT). YueOHas
ayguTOpHsl UISL IIPOBENECHUS TPYIIOBBIX H

Croutbl YYEHUYECKUE, CTON
IIpenoaaBaTeNbCKUM, CTYJbs
YUYEHUYECKUE, JocKa ayJuTOpHAas
(mapkepnas), IIK ¢ BbIxogoM B ceTh

HNutepner




n/n

HaumeHoBaHue 000PYyI0BAHHBIX Y4EOHBIX
Ka0MHeTOB, 1a0opaTopuii, MACTEPCKUX U
Ap. 00bEKTOB JJIsl MPOBeAeHUSA
NPaKTHYECKUX U JJa00PaTOPHBIX 3aHATHIA,
NoMeleHuH JJISI CAMOCTOSITEILHOM
padoThl 00y4yaromuxcs (HoMep ayAuTOPHH)

Ilepeyenb 0CHOBHOTO 000pyAOBaHHS

WHIUBUIYAIBHBIX KOHCYJIbTAllUi YdeOHas
ayIuTOpUsl i1 TPOBEACHUS  3aHIATHUU
TEKYIIEro KOHTPOJA U TPOMEKYTOYHOM
aTTecTalluu.
VIJIK-812

[Tomerenne s CaMOCTOSITEIBHONW PaOOTHI
CTYJICHTOB.
I'-401

Croubl Y4EHUYECKHeE, CTYJbs
yuennueckue, [IK ¢ BbIXxogoM B ceTb
HuTepHer.
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