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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 qucuuruinHa: «O0rmas
U HEOpTaHWYeCKasi XUMHUS», «BICIIas MaTeMaTHKay.

I[I/ICI_[I/IHJII/IHBI U IPaKTUKH, JJISI KOTOPBIX OCBOCHUC JaHHOM JUCUMIIIMHEI H€O6XO,Z[I/IMO KakK
MMPEACCTBYIOIICEC: «BI/IOTCXHOJ'IOFI/II/I», «O61ua${ XHUMHUYECKasA TECXHOJIOTHUS, «MOI[CJ'II/IpOBaHI/Ie u

OonTUMHU3alugd SHECPTO-

He(i)TeXI/IMI/II/I u 6I/IOTCXHOJ'IOFI/II/I», «buoxumusy.

3. IlnanupyemMblie pe3yabTaTbl 00y4eHUs

U pecypcocOeperalommx IMpoIecCoOB B XHMHUYECKOHW TEXHOJOTHWH,

dopmMupyembie U
KOHTPOJINpyeMble
KOMIIETEeHIIHH
(ko1 1 HAUMEHOBAHME)

NHaukaTopbl 10CTHKEHU S
KOMIIETeHIH A
(Ko 1 HAMMEHOBAHUE)

I[lnanupyemMble pe3yabTaThl
o0y4eHust

OIIK-1 Cnocoben
W3y4aTh, aHAJTU3UPOBATH,
HCITOJIL30BaTh

MEXaHU3Mbl XUMHYCCKHX
peaKkuuii, TPOUCXOIALINX
B TEXHOJIOTHYSCKHX
npoueccax n
OKpY>Karolem MHpE,
OCHOBBIBAasICh Ha 3HAHHUAX
O CTPOCHHMHM BEIECTBA,

MPUpPOJIE XUMHYECKOHU
CBSI3U u CBOMCTBax
Pa3IMYHBIX KJIaCCOB

XUMHNYCCKHUX OJJICMCHTOB,
COCIMHCHHI, BEIIECTB U
MaTepuaioB

OIIK-1.2. 3Haer OCHOBBEI
KJIacCU(PUKAIMK ~ OPTaHUYECKUX
COCIMHEHUH, CTPOEHHE, CIIOCOOBI
MOJTy4YECHUS u XHUMHYECKHE
CBOMCTBA pAa3jIMYHBIX KJIACCOB
OpraHN4YeCKHUX COCITMHCHHUM,
OCHOBHBLIC MEXaHU3MBI
MPOTEKaHUS OPraHUYECKHUX
peaKkuuid.

3HaTh: CcHOCOOBI TOJIyYEHHS H
XMMHYECKHE CBOWCTBA OCHOBHBIX
KJIaCCOB OpPTraHUYeCKUX
COCMHEHNH;  3aKOHOMEPHOCTH
CTPOCHUS BEIIIECTBA U
MPOTEKAHUS PEAKIIUI

YMers: IIPOTHO3UPOBATH
BO3MOJKHBIE IyTH U YCJIOBUSA
npeoOpa3oBaHUs
(YHKIIMOHATIBHBIX TPYII B XOJ€
XMMHYECKON peaKIuu

Bnaners: MeTogosoruen aHaiansa
B3anMOCBSA3U XUMHNYCCKUX 148
(bU3UIECKUX CBOICTB
OpFaHI/I‘-IGCKI/IX COGI[I/IHGHI/Iﬁ C ux
CTPOCHHUEM




4. CTpyKkTypa ¥ coaepkaHue IUCHUIINHbI

DopMBbI TEKYLLET0

Bun . KOHTPOJIA
Moayas (pa3aen) Ha"MeHOBaHIfe TEM 3aHITHH Cemectp Obnem, banabl | UHTepakTHB, 4.| (HaMMeHOBaHHE
N (y4eOHoii paboThI) q.
y4eOHOi padoThl OLIEHOYHOI' 0
cpeacTBa)
Monayib 2. Jlex 1 KapOonunbsHbie coeuHEHUS 4 2 - - -

IIp 1 KapOonunbsHbie coeuHEHUS 4 2 - - -

Cp2 N3ydeHue neKImoHHOro MaTepuaia u 4 50 - - -
OpUTMHAJILHOM JINTEPATyPHI.
[ToaroroBka Kk sK3aMeHy

Jlek 2 KapOoHOBbIE KHCIOTHI U UX 4 2 - - -
MIPOU3BOHBIC

IIp2 KapOoHOBbIE KHCIOTHI M UX 4 2 - - KonrtponsHas pabora
MPOU3BOIHBIE Ne 1

Cp2 N3yuyeHune NeKIMOHHOIO MaTepraia u 4 55 - - -
OpWUTMHAJILHOM JINTEPATypPHI.
IToaroroBka K 3K3amMeHy

JIex 3 Awmunbl. Hutpocoenuuenust. A3ubl. 4 2 - - -
JnazocoenmHeHUs

Ip 3 Awmunbl. Hutpocoenuuenust. A3umbl. 4 2 - - -
JnazocoenuHeHUs

Cp3 N3ydeHue neKImoHHOro MaTepuana u 4 50 - - -

OpUTMHAJILHOM JINTEPATypPHI.
[ToaroroBka Kk sK3aMeHy




DopMBbI TEKYLLET0

Bun . KOHTPOJIA
HaumeHnoBaHue TeM 3aHATHH Oo0nem,
Moayas (pa3aen) N Cemectp banabl | UHTepakTHB, 4.| (HaMMeHOBaHHE
N (y4eOHoii paboThI) q.
yueOHO#i padoThl OLIEHOYHOI' 0
cpeacTBa)
Jlex 4 denonnl. Beenenue B XUMHUIO 4 2 - - -
reTCPOLUUKIINICCKHUX COG[[I/IHGHI/Iﬁ
IIp 4 ®eHobl. BBeienne B XuMuio 4 2 - - KoHTtposbHas paboTa)
TeTEPOLUKINYECKUX COCAUHEHUN Ne 2
KonTpons [ToaroroBka Kk 3K3aMeHy 4 8,65 - - Bomnpocsl k
bk3ameny Ne 1-60
ITA [IpomexxyTouHast arTecTamnus (3K3aMeH) 4 0,35 - - Bomnpocsr k
pk3aMeny Nel-60
Hroro: 180 -




5. Oo0pa3oBaTe/ibHbIE TEXHOJIOTHHI

[Mpu peanuzanuu AMCHUIIIMHBI HCIOJB3YETCS TEXHOJOTHS TPAAWIIMOHHOTO OOy4YEHHUS —
opranusaius yuyebHoro mnpoiecca B By3e. K popmam oOyueHus OTHOCATCS JEKIUU U IPAKTUUECKHE
3aHSTHSI, & TAKXKE CAMOCTOsTEIbHAs paboTa.

dopma TeKyIIero KOHTPOJIsi — KOHTPOJIbHbIE PAOOTHI.

6. MeToanuyeckne yKa3aHus 10 OCBOCHUIO THCHUIIMHBI
Meroandeckue yKkazaHus K CaMOCTOSTENIbHON paboTe

CamocrosiTennbHass paboTa — 3TO COBOKYITHOCTH BCEH CaMOCTOSITEIIBHOW JIESITEIIbHOCTH
CTYZICHTOB, KaKk B y4eOHON ayauTOpHUH, TaK W BHE €€, B KOHTAaKTE C IpErnojaBaTelieM U B €ro
OTCYTCTBHH.

CamocrodTenbHas paboTa pearu3yercs:

- HEIOCPEICTBEHHO B MPOLECCE ayTUTOPHBIX 3aHITHM.

- B KOHTAKT€ C MperojaBaTeieM BHE paMOK pacMCaHus — KOHCYJIbTAIMH 110 YI€OHBIM
BOIIPOCAM U NP BHIITOJIHEHUH TBOPYECKHUX U UHIAUBUYAJIbHBIX 3aJaHUN.

- B BHUJI€ BHEAYJAUTOPHOM CaMOCTOSATEIIbHOM pabOTHI.

CaMocrosiTennbHasi paboTa CTYIEHTOB MpeArnojaraeT Oonee yriayOJIeHHOE OCBOCHHUE
MaTepuana JabOpaTOPHBIX 3aHATHN, OTIEIBHBIX BOIPOCOB Marepuana Kypca, BBIHOCHUMBIX Ha
CaMOCTOSITENILHOE HM3yUeHHE, a TAaKK€ TBOPUECKHUX 3aJaHHi, CBS3aHHBIX C O0pa30BaTEIbHOU U
Hay4YHOU UCCIEN0BATEIbCKON JEATEIbHOCTBIO.

[{eneBbie HANPaBIECHUSI CAMOCTOSITETLHON PAOOTHI CTYIEHTOB:

1. Jnist oBnaieHus v yriryOJIeHUs 3HaHUI:

- KOHCIIEKTUPOBAHUE TEKCTA;

- COCTAaBJICHUE TE3aypyca;

- 03HAaKOMJICHHE C HOPMAaTUBHBIMU JOKYMEHTAMY;
- CO3J1aHUE IIPE3CHTALIUH.

2. [t 3aKkperuieHnst 3HaHUM:

- paboTa ¢ KOHCIIEKTOM JICKITUH;

- NOBTOpHAs paboTa ¢ y4eOHBIM MaTepHaIOM;
- COCTaBJICHUE IJIaHA OTBETA;

- COCTaBJICHUE PA3IMYHBIX TAOJHII.

3. Jns cucremaruzanuu yq4eOHOro MaTepuana;

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

- TECTUPOBAHUE;

- COCTaBJIEHUE UHCTPYKIMH U TTAMATKH.

4. Jnst popMHUpOBaHUS PAKTUUECKUX U TPOPECCUOHATBHBIX YMEHUI.
- peleHue 3a1a4 ¥ ynpaxxHeHui o oopasiy;
- pelIeHre CUTYaTUBHBIX U MPO(eCcCHOHANBHBIX 337134,

CpenctBa 00ydeHus:

- TMIaKTUYECKAE CPEICTBA, KOTOPhIE MOTYT OBITh MCTOYHUKOM CaMOCTOSITEIHHOTO
nprOOpeTeHNs 3HAHHH (TIEPBOMCTOYHHUKH, TOKYMEHTBI, COOPHHKY 3a/1a4 U YIIPKHEHUH, )KYpPHAITBI U
ra3eThbl, yaeOHbIC (PHIIBMBI, KapThI, TAOTHUIIHI);



- TEXHUYECKHE CPEJICTBA, IPU MTOMOIIM KOTOPBIX MPEABABIsCTCS yueOHas HHpopMarus

(KOMIIBIOTEPHI, AYJUO - BUICOTCXHHUKA);
- CPEACTBA, KOTOPBIE UCIIOJIB3YIOT JIJI1 PYKOBOCTBA CAMOCTOSITENBHOM AEATEIbHOCTHIO

CTYJICHTOB (MHCTPYKTUBHO - METOIMYECKHE YKa3aHHs, KapTouku ¢ JuddepeHIMpoBaHHBIMA
3aJaHUSIMU JUTSI OpraHU3allMd UHIUBHIYaIbHON U TPYNIIOBON pabOThI, KAPTOUYKU C aJrOpUTMaMU
BBITIOJTHCHHS 3a]JaHU ).

7. OueHo4YHbIE CPeACTBA

7.1. TlacmopT OEeHOYHBIX CPEICTB

Cemectp Koa koHTpO/IMpYeMOii KOMIIeTeH MU HanmeHoBaHue
(UJIM ee 4acTH) OLIEHOYHOI0 CPeACTBA

4 OIIK-1 Bompocsr k 3x3ameny Ne 1-60

Kontposbabie pabotsr No 1-2

7.2. TunoBble 3aJaHWsi WJIH HHbIe MAaTepHaJibl, HeOOXOAMMBbIe ISl TeKYUIero
KOHTPOJIA

7.2.1. KoMILJIEKT 3aaHuii 1JI KOHTPOJbHbBIX PA00T

Tunossle NpuMepsbI 3a1aHUM

KonTtpouabsnas padora 1

3aganue 1
I[aﬁTe Ha3BaHUA HI/I)KerI/IBeI[eHHBIM COCIUHCHUAM B COOTBCTCTBUU C HpaBI/IJIaMI/I

HoMeHkaTypsl MIOTTAK. YkaxuTe XupalibHbIe LIEHTPHI.

3aganue 2
[TpemyoxuTe Mo 1Ba criocob6a MmoxydeHus HIKETIPUBEICHHBIX COSTUHEHUH.

ho d:/ro 4/\g/

3aganue 3
Hpe;[non(HTe CHHT@TH‘-I@CKYIO CXGMy HOJIy‘-IeHI/IH HI/I)I(erI/IBelleHHBIX COG,Z[I/IHGHI/Iﬁ OHI/IpaHCB

Ha 3aJaHHOE UCXOJHOE COEINHEHNE.

(j—;,éio @jso—;

3aganue 4

N300pa3ute HHEPreTUUYECKYI0 JuarpaMMy TpPOTEKaHUsS pPEaKIHH B COOTBETCTBUU C
MEXaHU3MOM HYKJICO(DHUIBHOTO MPUCOSAMHEHUS K KapOOHWJIBHOW Tpymme. YKaXuTe Ha HEH Bce
KJIIOUYEBBIE HHTEpMEAMaTsl. B KauecTBe IpuMepa pPacCMOTPUTE MEXaHU3M B3aUMOJCHCTBUS
aneTangbaeruaa U MeTHJIaMUHa.

ROF




3aganme 5
JlononHUTE cXeMy IpEBpaILCHU.

1. PPh3/PhH reflux 1. 9-BBN, THF 1. CS,/NaOH then Mel

? >

2. NaOH, H,0,/H,O/THF 2.~200°C

?

Br 2. Cyclopentanone, NaH, THF

1. 9-BBN, THF

2.1, MeONa, MeOH
3.7

KonTposbHnas padora 2

3aganue 1
JlaiiTe Ha3BaHWS HWXKCIPHUBEACHHBIM COCAUHEHUSM B COOTBETCTBUM C IMpaBUJIaMU

HoMmeHknatypbl MIOITAK. VkaxuTe XxupaabHble LEHTPBHI.

O/:\)(iOH O)OL oj\O K\/\)Okc, ENN/O

3aganue 2
[IpemoxuTe ciocod MoMydeHHST HUKETPUBEACHHBIX COCTHHCHU.

o 0
0 o o F._ J_/ F o
OAOH o L ALK N a9
F
F
o F
3aganmne 3
[Ipennoxure CHHTETUYECKYIO CXEMY MOJYYEHUS HUKETIPUBEACHHBIX COEAMHEHUN ONUPasCh

Ha 3aJaHHOC UCXOOAHOC COCANHCHUC.

O = o O = anl

3aganue 4

N300pa3ute SHEPreTHUECKYIO AMAarpaMMy MPOTEKaHUS PEaKlud 3TepUPUKALNUN YKCYCHOM
KHCJIOTBI METHJIOBBIM CITUPTOM B COOTBETCTBHHM C MEXaHM3MOM peakiuu. PaccMoTpuTe MexaHU3M
B3aUMO/JICHCTBUS MOTYYEHHOTO CIOXKHOTO0 3¢pupa ¢ paznuuubiMu O- U N-HyKJIeopHIiaMu.

3apanme 5
JlononHUTE cXeMy IpEBpaILCHU.

1. Mg, Et,0 reflux SOCl,
E>~Br > A —>B
2.C0O,-78 °C reflux
3. Hz0* EtsN 5 1. LiAIH 4/Et,0 reflux .
@) DCM, r.t. 2. Ac,0, Py
1. KOH, EtOH/H,0
>C

2. BnCl, DMF

Y 3. NzH/EtOH reflux

?



7.3.

O1eHOYHbIE cpeacrea AJis leOMe)KyTO‘IHOﬁ aTTeCTalMi 10 U TOraM 0CBOCHHUSA

JMUCIUILITHHBI

7.3.1. Bompocshl K NPpOMeKYTOYHOM aTTecTalnu

Cemectp 4

Ne i/

Bonpocekl K h3k3aMeHy

1

®enon u ero romonord, Hadrombl. CrnocoObl TMONYYEHUS TUAPOKCHAPEHOB,
OCHOBAaHHbIE Ha BBEICHUM THAPOKCHUTPYIIIBI IYTEM MLIEJIOYHOTO IIJIABJICHUSA
CyTb(OKUCIOT, THUIPOIHM3a TaTOWANPOU3BOIHBIX, 3aMEHbl AMHHOTPYIIBI Ha
TUAPOKCHIIBHYIO TPYIITY YE€Pe3 COJIM IWA30HHUSI, OKMCICHHUS] U30IPONUIBHON TPYIIIbI
710 THJIPOTIEPEKUCH U €€ (pparMeHTanuu. XUMHIECKHUe CBOICTBA.

KHCIIOTHOCTD THMIPOKCHApPEHOB, BIMSIHME Ha HEE apOMAaTUYECKOr0 OCTOBA U
3aMecTHTeNel B HeM, oOpa3oBaHue (EHOIATOB, TAYyTOMEPHUS THIPOKCHAPEHOB U CBS3b
MIOJIOXKEHUS TAYTOMEPHOI'O PABHOBECUS ¢ APOMATUYHOCTBIO OCTOBA.

HyxkneopunbHOCTh THIPOKCHAPEHOB, €€ JBONCTBEHHAs MPUPOJA; BIHUSHUE Ha HeEe
Tpanchopmaiuu GpeHos0B B (EHONATHI, KOHKYPEHIUS N- U TM-HYKJICODMIBHOCTH B
CBOMCTBAxX T'MJAPOKCHAPEHOB.

n-HykneopmbHOCTh THAPOKCHAPEHOB: 00pa30BaHUE MPOCTHIX M CIOXKHBIX 3(UPOB,
3HAYEHUE ITHX MOAU(PHUKAIUN B XUMUU THAPOKCUapeHoB. [leperpynmupoBku 3¢upoB
THIPOKCHAPEHOB  KaK  MPOSBICHHE  KOHKYPEHIMH  Pa3UYHBIX  THUIIOB
HYKJICO(DUITBHOCTH.

n-HykeopuiibHOCTh THIPOKCHAPEHOB M PEAKIUH JJIEKTPOPHILHOTO 3aMENICHUS B
apoMaTHYeCKOM  spe:  TalloTeHUpOBaHWE,  CyIb(QUpPOBaHWE,  HUTPOBAHHE,
HUTPO3UPOBAHNE, ATKUIMPOBAHNE U KOHJICHCAIIUU C KapOOHUIIBHBIMH COSTNHEHUSIMA
(peHOMBHO-DOpPMATTEACTUHBIE CMOJIBI, NU(DEHUTONTIPONAH U UX TEXHUYECKOE
3HA4YCHHUE), AllWJIMPOBAHNUE; BIIMSIHAE THAPOKCUTPYIIHI KaK 3aMECTUTENST HA CKOPOCTh
Y OPUEHTAIIMIO B 3TUX PEaKIUsX.

Peakuuu 31eKTpoUIBLHOIO 3aMEleHUs, XapaKTepHbIE IS TUJIPOKCHAPEHOB Kak
apOMaTUYECKUX COeAMHEHUI c MOBBIIIEHHON T-HYKJICO(PHIBHOCTBIO:
KapOOKCUIIMPOBaHUE, Aa30COYeTaHHWEe, BBEACHUE (OPMMIBHOM TpyNIbl (peakiuu
I'arrepmana, T'arrepmana—Koxa, Bunbscmaiiepa—Xaaka u  Pelimepa—Tumana).
I'uppupoBanne u okwucienue ¢enona. CrabwibHble (EHOKCHIBHBIE PpaIUKAaIIbI,
npencTaBicHus 0 (EHOIBHBIX CTA0OMIN3aTOpaX MOJUMEPHBIX MAaTEPHAIIOB.

[Monuruapokcuapensl. IlupokaTrexuH ¥ THAPOXHWHOH: CIOCOOBI  IMOJIYYEHHS,
BOCCTAaHOBUTENIbHBIC CBOWMCTBA, 00Opa3zoBaHHEe MOHO- W AMd(upoB; crnenuduueckue
CBOMCTBa NUpPOKATEXUHA, OOYCIIOBIEHHBIE COCEJACTBOM THIPOKCUIIBHBIX TPYIII
(oOpazoBaHMe IMKIMYECKHX 3(QHUPOB, KOMIUIEKCHI C MeTauiaMu). Pe3opuud u
(IOPOTIIONMH: TIOJIYYCHHUE, PEAKIH C dJIeKTpoduiiaMu, THAPUPOBAHUE, OOpa30BaHUE
3(UpOB; MPOSBICHUS B XMMHYECKHX CBOWCTBaX pe30pIMHA, (DIOPOTIIONUHA U HX
(EHONATOB JBOMCTBEHHOW HYKJICOGUIBHOCTH W TIOBBIIMICHHOW CKJIOHHOCTH K
TayTOMEpHBIM TpeBpamieHusM. [luporamnon. IlpeacraBneHuss o0 HPUPOIHBIX
COEJIMHEHMSIX — MPOU3BOIHBIX MUPOKATEXMHA U MUPOrajuioa.

Amvunbl. Knaccudukanus, HoMmeHkiaTypa. CrocoObl TOJydeHHsl, OCHOBAaHHBIE Ha
peaKIMsIX aMMHaKa 1 aMUHOB KaK HYKJICO(UIIbHBIX PEareHTOB C TaJoreH-, THIPOKCH-
Y AMUHOIPOU3BOIHBIMU aNu(aTUIECKUX U apOMaTHUYECKHUX YITIEBOJAOPOIOB, PEAKIIHIX
BOCCTaHOBJICHHUS u IEPETPYIIIUPOBKAX a30TCOAEPIKALLINX HPOU3BOIHBIX
KapOOHUJIBHBIX ~ COEIMHEHMH U KapOOHOBBIX  KHCIOT,  BOCCTAHOBJIEHUU
HUTPOCOEIUHEHUN. ODJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHUE AMHUHOTPYIIIBI,
3aBHCHMOCTH OT IPUPOJIbI 3aMECTUTENEH y aToMa a30Ta.




Amudarnueckre aMuHbl. OCHOBHOCTh U KHCIOTHOCTH aMHUHOB, BIUSIHUE TPHUPOIBI
YTIIEBOIOPOAHBIX 3aMECTUTEIICH Ha 9TH CBOMCTBA. Peakiinu aMHHOB KaK HyKJICO(HUIIOB:
ATKWJIUPOBAHKE, AIlMIMPOBAaHNE (€T0 BIUSHUE HA CBOMCTBA aMHHOB KaK OCHOBAaHUU U
KHUCJIOT, 3HAaYCHHUE U UCI0JIb30BaHNUE B XMMHUU aMHUHOB), B3aUMOJICHCTBHE C a30TUCTOMN
KHCJIOTOM, OKHCJICHHE.

10

OcHOBHEIE MNpeaACTaBUTCIIN aJII/Iq)aTI/I‘IeCKI/IX dAMHWHOB U HX TCXHHNYCCKOEC 3HAUYCHHC.
Conyu  4YeTBEpTHYHBIX AMMOHMHHBIX OCHOBAHUM: TIOJYyYEHHE, DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHME, MPAKTUYECKOE UCIOJIb30BaHUuE. YeTBepTUUHBIC
aMMOHHUIHbBIE OCHOBAHUS: MOJIy4YeHHE, 00I11asi XapaKTEpPUCTHUKA CBOMCTB, MPEBpaIlleHuUs
MpU HArpeBaHUU, MPAKTUUYECKOE HCIOIb30BaHME. TepMmuueckue mnpeBpauieHus N-
OKHCEH TPETUYHBIX AMUHOB.

11

ApomaTtnyeckie aMuHbl. JIBOWCTBEHHAs MPHUPOJAa OCHOBHOCTHU U HYKJICO(DHIBLHOCTH,
COOTHOIIEHHE N- W T-HYKICOQWIBHOCTH B PpEakmUiAX C 3JIEKTpOHIaMH:
AKUIIMPOBaHUE, CyiabpupoBaHue (CyiabpaMHuHOBass M CYIb(paHUIOBAsS KHCIIOTHI,
IpeACTaBICHNE O Cynb(aMHUIHBIX TperapaTrax), alIMPOBAHUE M €ro 3HAUYCHHE B
XMUMUU apOMaTHMYECKUX aMUHOB, HUTPOBaHME, TaJIOTEHUPOBAHUE, HUTPO3UPOBAHUE,
JMa30THPOBAHUE U a30COUYETaHHE.

12

OxwucrieHue apoMaTHYeCKUX aMMHOB. DEHUITHIPOKCH- JIAMUH M MTapa—aMHUHO(EHOIL.
Baknenmme npeacTaBUTeNIN apOMaTHYECKUX MOHO- U IIOJIMAMHUHOB, ITOJIMAPUIIAMUHBI,
X TexHHueckoe 3HaueHue. Crnenuduyeckne CBOHCTBA OpTO—(pEHUIICHOIUAMHUHA U
OpPTO—aMUHO(]EHOJIa, CUHTE3 FeTEePOLUKINYECKUX COSMHEHUHN Ha X OCHOBE.

13

A3zocoenuHeHMs. DNEKTPOHHOE CTPOCHHUE COJeH JMa30HUS, KaTUOH AMA30HUSI KaK
anektpodmi. B3anmonpeBpaiienuss pa3uuHbIX GopM AuazocoenuHeHU. Peaknum
coJiei AWAa30HHUA, NPOTCKAIHNE C BBIACICHUCM a30Td, U HUX HCIIOJIB30BAHUC IJIA
noJiydeHus: (PyHKIMOHAIBHBIX MTPOU3BOJIHBIX apEHOB U IS YAaJCHHUS aMUHOTPYIIIIbI
M3 apoOMaTHYeCKOro sapa; COJIM JAWA30HUST KaK pPEareHThl apHIMpPOBAHUS
HEHACBIIICHHBIX ¥ aDOMaTUYECKUX COEIMHEHUM.

14

Peakuuu coneil aua3oHus, mpoTekaronue Oe3 BBIICTICHHS a30Ta: a30COYETaHHWE U
OCOOEHHOCTH TPOBEJACHUS ATOW PEAKIUU B 3aBHCHUMOCTH OT MPHUPOJBI THUA30- H
a30COCTABJISIONIEH,  AJEKTPOHHOE  CTPOEHHE; MPUMEHEHHE  a30COCTUHEHUH,
BOCCTAHOBJIEHUE COJIEH JAMA30HMS M a30COCAMHEHMM, UCIOJBb30BAHUE 3THX PEAKIUN
JJI HOJIy‘-IGHI/I}I apOMaTI/I‘-IeCKI/IX AMHWHOB 1 HpOI/ISBO,Z[HBIX m;[paana.

15

Anudarnyeckre a30COeAMHEHUS: TUA30METaH, AUA30yKCYCHBIA dPup. DIEKTPOHHOE
cTpoeHue, (akTophl, BIMAIONIME HA YCTOWYMBOCTH JHA30TPYIIIbI, pPEaKIWOHHAs
CIOCOOHOCTD.

16

KapOonunpsuble coemunenuss Kmaccudukamms u HoMmeHkiartypa. CrocoObl
o0pa3oBaHUsl KapOO- HWJIBHOM TPYNIBI: OKHCICHHUE HACBHIIICHHBIX YIJIEBOIOPOJIOB,
O30HOJIN3 U KaTAIUTUYECKOE OKHCICHHE aJKEHOB, OKCOCUHTE3, THpATaIUs aJKUHOB,
OKHCIICHHE raJouIMETHIBHON TPYIIIHI, THIPOIIHN3 TeMHUHAJIBHBIX
JUTAIOTEHIPOU3BOIHBIX W BUHWIOBBIX 3(UPOB, OKUCICHUE M JETUAPUPOBAHHE
CIIMPTOB,  OKHCIUTEIbHOE  pACIICIUICHWE  O-TJIMKOJICH, THMHAKO-  JIMHOBAs
NeperpyniupoBKa.

17

MeTtoapl npeBpaliCHUA aJIbACTUAOB B KCTOHBLI, CMHTC3 aAJIbJACTHIOB W KCTOHOB U3
Kap6OHOBBIX KHCJIIOT U HUX IPOU3BOJHBIX: BOCCTAHOBJICHUC TAJIOICHAHTUAPUIAOB M
HUTPUIIOB, pCaKIIUN Kap60HOBBIX KHCJIOT U UX MPOU3BOJHBIX C MCTAJLJIOPIraHMYCCKUMHA
COCAMHCHUAMU, TUPOJIN3 coJreit Kap6OHOBI)IX KHCJIOT 1 €0 KaTAJIMTUYCCKHUEC BAPHUAHTEI.

18

DJNEeKTPOHHOE CTPOCHUE KapOOHWILHOW TPYIIIBI: KAYECTBEHHOE ONMCAHNE B TEPMUHAX
JIOKAJIM30BaHHBIX G- U T-MO, pacnpenenieHue 3MEKTPOHHON MIOTHOCTUH. OCHOBHBIE
CHEKTPAILHBIC XapaKTEPUCTHKU M (PU3NIECKIE CBOMCTBA.

19

XUMHYECKHE CBOMCTBAa anudaTuyeckux KapOOHWIBHBIX coeauHeHui. OOmmas
XapaKTePUCTHKA PEaKIIMOHHOUW CIIOCOOHOCTH, OCHOBaHHAs Ha SJIEKTPOHHOM CTPOSHUU
KapOOHWJIHLHOM TPYNIBI M €€ BIMSHUW HAa CBSA3aHHBIN C HEW aJKUIbHBIN 3aMECTHTEIb.




OOmias cxema B3aMMOJEHCTBUS ¢ HyKjJeoduiaMu, pojib KUCIOTHOTO W OCHOBHOIO
KaTajan3a, OT HOCUTEIbHAsI PEaKIMOHHAsI CTIOCOOHOCTh aJIbJICTHIOB U KETOHOB.

20

XUMHYECKHE CBOMCTBAa ann(aTHUYECKUX KapOOHWIIBHBIX COCIWHEHHMH. Peakumm c
reTepoaTOMHBIMU HYKJICOQHUIAMH: THIpATalys, B3aUMOJCHCTBHE CO CIUpPTaMH,
TaJIOTEHOBOJIOPOJIaMA U MATUXJIOPHUCTBIM  (ochopoM, OuCyabHUTOM HATpPHS,
B3aHMO,Z[€I>'ICTBI/Ie C THOJIAaMH U €TO HUCIOJIL30BAaHUC JIS MPCBPALICHUA AJILJACTHI0B B
YIIEBOAOPOAbl, KETOHbl W KAapOOHOBBIE  KHUCIOTBI;  B3aHUMOJCICTBHE  C
a30TLEHTPUPOBAHHBIMH HYKJICO(DHUIAMH: PEaKIUH C THUAPOKCUIAMUHOM (OKCHMBI),
TUAPa3UHOM M €ro MNPOU3BOAHBIMU (TUIPA30HBI M POACTBEHHBIE COEIUHEHUS),
NEpBUYHBIMHA W BTO- PHUYHBIMH aMHHAMU (aBOMeTI/IHBI, GHaMI/IHBI), aMMHaKOM
(ypoTponuH), a30THCTOBOJOPOIHON KHUCIOTOM.

21

XUMHUYECKHE CBOWCTBa anudaTuyecKux KapOOHWJIBHBIX CcoequHEeHuH. Peakuuum c
YIIEpOA-LIEHTPUPOBAaHHBIMU  HyKJIeopmiaMu:  00pa3oBaHUE  LIMAHTHAPUHOB,
MPUCOCTUHEHNE METAJUIOPraHUYECKUX COCIMHEHUN M MOOOYHBIE pEakIiH, KOTOphIe
MOTYT MpOTEKaTb TpU  B3aUMOACHCTBMM  KapOOHWIBHBIX  COCIUHEHUH ¢
MarHUHOPraHUYEeCKUMHU COSAMHEHUSIMH, B3aUMOACHUCTBHUE C anKuiInaeHpochopaHamMu
(peakmust ButTrra), nmazometaHoMm u m—Hykieo(miamMu (aJKeHbl, apeHbI).

22

Kero-eHonbHasi TayTomMepuss W CBSI3aHHBIE C HEHl CBOWCTBA KapOOHMIBHBIX
COCJTMHEHUI: alTbJI0JIbHO-KPOTOHOBAsT KOHACHCAIIUS, €€ MEXaHU3M IPH KUCIOTHOM U
OCHOBHOM KaTanuse, B3aummojeiictBue ¢ CH—aKkTUBHBIMU COCOUHEHHSIMH JPYTHX
tunoB  (peaknmst KuEBeHarens), B3aUMOJCHCTBHE €HOJIOB W CHOJIATOB KakK
AKTUBUPOBAHHBIX TPOU3BOIHBIX AITKEHOB C 3JeKTpodunamu (TaJoreHUpOBAHUE U
raTo)OpMHOE pACHICIUICHUE, HUTPO3HPOBAHHE W a30COYCTAHUE, AIKWIMPO- BAHHE,
alMJIMPOBAHUE).

23

OKHUCIIUTENIEHO-BOCCTAHOBUTENIBHBIC TIPEBPAICHUST KapOOHWIBHBIX COCIUHEHHN:
BOCCTAHOBJICHUC 10O CIIMPTOB (KaTaJII/ITI/I‘IeCKOG )41 ﬂeﬁCTBHeM KOMITJICKCHBIX TUAPUIOB
METaJUIOB), O-TJIUKOJIEH (MEeTaJlJIaMu), YIJIEBOIOPOIOB (aMaThIraMHUPOBAHHBIM ITUHKOM
U COJIAHOH KHCHOTOﬁ, HHU3KOBAJICHTHBIM TI/ITaHOM); OKHCJICHHUEC aJIbACTUI0B A0
KapOOHOBBIX KHCJIOT, OKHCIIEHHE KEeTOHOB. (CBOICTBa HECHOIM3HPYIOIINXCS
QJIbJICTHJIOB: AUCIIPOTIOPIIMOHUPOBAHNE TIPU B3aMMOJICHCTBUH CO IIeJI0YaMu (peaKius
Kannurapo) u ankoroiastaMu anroMAHUs (peakiys THINEHKO), TOJIMMEepU3aIiusl.

24

A3zoTconepikalue mporu3BoIHbIC KapOOHWIBHEIX coeauHeHuit. OOIIIe mpeICTaBICHUS
O CXOJACTBE D3JIEKTPOHHOTO CTPOEHUS U XHUMHUYECKHUX CBOMCTB KapOOHWIBHOM U
a30METUHOBOM  rpymm. BoccraHoBiieHME  OKCMMOB, TUIPa30HOB, WMHUHOB.
BoccranoBnenue npoaykToB B3aMMOCHCTBHS ¢ aMMHUAaKOM M aMUHAMH B MOMEHT HX
oOpa3oBaHus (BOCCTAHOBUTEIBHOE AaMHUHHUPOBAHHWE KAapOOHWIBHBIX COCHMHEHHN):
KaTAIUTUYECKOEe, MPOU3BOJAHBIMA MYPaBBUHOW KHCIOTHI (peakuus Jleiikapra u ee
MO (HUKAIH ), KOMIUICKCHBIMU THIIPHUIAMU METAJUIOB.

25

OkcuMBI: TeoMeTpuyecKas H30MEpUS W B3aUMOIIPEBpAILlEHUS H30MEPOB IpHU
KHMCJIOTHOM W UIEJIOYHOM KaTalu3e, IPEBpAIlCHMs, KaTaIU3UPyEMbIE KHCIOTaMU
(neperpynnupoBka u  ¢parMeHTanus bekMaHa, meperpynmnupoBKa  OKCHUMa
LIMKJIOTEKCAHOHA U €€ INPOMBIIUIEHHOE 3HadeHue). Karanuszupyemoe OCHOBaHUSMU
pa3joKeHue TUIPA30HOB KaK OCHOBa croco0a mpeBpalieHus KapOOHMIbHBIX
COEIMHEHUI B YTJIEBOIOPOBI.

26

o,B-Henpenenpabie ampaeruapl U KeTOHBL. OOImME METOAbl CHHTE3a: OKHCIICHHE
QIKEHOB 10 QUIMJIBHOMY TIOJIOKEHUIO U aQJUIMJIOBBIX CIUPTOB, KPOTOHOBAS
KOHJICHCAlUsl KapOOHWIBHBIX COCAMHEHWH, CHHTE3 AaKpOJICMHA JeTHapaTaiuei
[JIMIEpUHA. ODJEKTPOHHOE CTPOCHME: T,M-ConmpsbkeHue, xapakrtep 7n-MO u
pacrpeiesieHue T-3JICKTPOHHOHN TIOTHOCTH.

27

o,B-Henpenenpabie anpaeruapl U KeToHBL. OOIIas XapaKTEPUCTHKA PEaKIIMOHHOM
CHOCOGHOCTI/I B CpaBHeHI/II/I C HAaACBIICHHBIMHU Kap60HI/I.HI>HI:IMI/I COCIUHCHUAMU,




(bakTOpHl, ONPEEIIAIONIE COOTHOLIEHHE TPOAYKTOB IPHUCOEANHEHHS HYKIEO(PHIOB K
KapOOHWJILHOM TPYNIIE U YIIIEPOA-YIIEPOIHON IBOIHOM CBSI3H.

28

o,p-HempenenpHbie  anmpaerubl W KEeTOHBL. KaramuTuyeckoe TUIPUPOBAHME,
BOCCTAHOBJICHHE MCTOYHHKAMU THIPUA-UOHA U CIIOCOOBI CENIEKTUBHOTO MPOBEICHUS
ATUX PEaKIi, BOCCTAHOBJICHHE METAJIJIAMHU.

29

o,B-HenpenenbHbie anbaeruabl 1 KeTOHbL. CeleKTUBHOE OKHCICHUE 0 albJACTHIHON
rpymre. Peakiuy nmprucoeAMHEHUS BOIBI M CIIUPTOB, TaJIOTEHOBOAOPOI0B, OMCYIbduTa
HanI/IH, aMMHakKa Hu AdMHUHOB, OUAaHUCTOIO Bonopoz[a, MeTaJIJIOpI‘aHI/I‘IeCKI/IX
COCTUHEHU.

30

o,B-Henpenenbupie ampaeruapl W KeToHbl. Konnmencamuss ¢ CH-akTHBHBIMU
COCAUHEHUSIMHU, €€ CHHTETUYECKOE IIPUMEHEHHUE.

31

KapOoHunpHBIE COCTUHEHNS apOMaTHYECKOro psina. MeToabl CHHTE3a: OKUCICHHEM
AJIKUJIApPEHOB, aAUWIMPOBAHMEM apOMAaTHYECKUX  YIIIEBOJAOPOAOB, OKHUCIEHUEM
XJIOPMETUIIBHBIX TPOU3BOAHBIX, THIPOJIU30M JIUXJIOPMETUIIBHBIX TPOU3BOAHBIX.

32

B3anMHoe BiusiHEE KapOOHHUIBHON TPYIIIBI M apOMATHUECKOTO SIpa, €0 MPOsBICHHUE
B DJJICKTPOHHOM CTPOCHHU U PEAKIMOHHONW CHOCOOHOCTH KapOOHWJIBHON TPYIIIIH;
0COOEHHOCTH B3aUMOJICHCTBUS C HYKJIeOo(DHUIaMH, peakiud ¢ aMMHAKOM U aMHHAMHU
(ocuoBanms Illudda), peaknus Kanuauimapo u OeH30MHOBas KOHJICHCAITHS;
ANEKTPO(UIIBHOE 3aMEIICeHHE B apOMATUYECKHX KapOOHMIBHBIX COCTUHCHHUSX,
CcBOOOTHOPAIMKAIILHOE XJIOPUPOBAHKIE APOMATHICCKUX aJIbJICTHJIOB.

33

Kerenbl: MeTO/IbI CHHTE3a, MPUCOETIMHEHUE HYKICO(DUIBHBIX PEareHTOB KaKk BapHaHT
peaKIy alMUIMPOBAHUS; TUMEPHU3ALIHSL.

34

Anudarnyeckue MOHOKapOOHOBBIE KHCIOTHL Kiaccudukaiuss M HOMEHKIATYpa.
Meroapsl TOMydYEHHUS: OKHCICHHE YIJIEBOJOPOAOB, CIHPTOB W  KapOOHMIIBHBIX
COCAMHEHUH, THIPOJIN3 TPUTATOTCHMETHJIBHBIX IMPOU3BOJHBIX, CHHTE3bl C
ucronb3oBaHneM Mg- u  Li-opraHm4yeckux COEJUHEHWN, MaJOHOBOTO U
alleTOYKCYCHOTO 3()MpOB, TUAPOJIU3 MPOU3BOIHBIX: HUTPUIIOB, aMHJIOB M CIIOKHBIX
3(HpOB; NPUPOIHBIC HMCTOYHUKU KapOOHOBBIX KHCJIOT, HMPOMBIIUICHHBIE METOJIBI
CHHTE3a, OCHOBaHHbIC Ha MCIIOJIb30BAaHUH OKHCH YIIIepoAa. DIEKTPOHHOE CTPOCHUE B
CPaBHEHUH CO CITUPTaMU M KapOOHMIBHBIMH COSTUHEHUSIMU B O0IIasi XapaKTEPUCTHKA
PEaKIIMOHHON CIIOCOOHOCTH.

35

dusnyeckue CBOMCTBA KapOOHOBBIX KHUCIOT. KHCIOTHOCTB, €€ CBSI3b CO CTPOCHHUEM
QHUOHOB KapOOHOBBIX KHCIOT U 3aBUCUMOCTb OT XapakTepa W TIOJOKEHUs
3amectuTeneir. OOpa3oBaHHME  TMPOW3BOJHBIX  KapOOHOBBIX  KHCJIOT:  COJICH,
TFaJIOTCHAHTUAPUAOB W aAHTUAPHUIOB, CJIOXHBIX Bq)HpOB, HUTPUIIOB W aMHUOOB,
TUIPa3uJI0B, THIPOKCAMOBBIX KHCIIOT.

36

[IpencraBieHus o0 MeXaHU3ME B3aHMMONPEBPALCHUNA KapOOHOBBIX KHUCIOT M HX
IIPOU3BOJHBIX, POJIb KHUCIOTHOIO W OCHOBHOTO Karanus3a. BoccraHoBieHHE U
raJJOTeHUPOBAaHNE KApOOHOBBIX KHCIIOT.

37

[TponsBogubie KapOOHOBBIX KHCHOT. CoOnM: TpPEACTaBIEHUS O CBOMCTBaX W MX
3aBUCUMOCThH OT MPUPOJBI METAJIa; MPEBPALICHUs, COMPOBOKAAIOIIUECS yIaTCHUEM
IBYOKHCH yriepoaa (NHUPOJU3, AHOJHOE OKHCJIEHHE, JCHCTBHE TaJOreHOB Ha
cepeOpsIHBIE COJIH).

38

XJOpaHTUAPUIBL: peaKlIUU ¢ HyKjIeo(duIaMHu U UX UCIOJIb30BaHUE IS 3aMEHbl aTOMa
BOJOPOJa alUJIBHOW TPYMIOHN (AMIMpOBaHKUE), BOCCTAHOBIICHHWE IO allbJCTHIIOB,
peakIy ¢ MarHUMOPraHMYECKUMU COETMHEHUSIMU.

39

AHTUIpUIBl KapOOHOBBIX KHUCIOT: peakiuu ¢ HykiIeoduiaamu (auuaupoBaHUE),
YKCyCHBIM aHruapug kak CH-kommoHeHTa B peakuuu C apoMaTHYECKUMU
QJIbJIET M IaMHU.

40

Crnoxuble 3Qupbl: KaTATUTUYECKOE TUIPUPOBAHHE, BOCCTAHOBJICHHE METAIaMH U
KOMIUICKCHBIMA ~ THIAPHIAMH METAJUIOB, JJIEKTPOPWIBHOCTH B CpPaBHEHUH C
XJIOPAaHTHAPUAAMH M aHTUAPUJAMH, peakuuu ¢ Hykiaeopuiamu (THIPOIU3 U




nepesTepuuKaIms, PEaKIui ¢ aMUHAMH, CII0KHOA(DUPHAST KOHCHCAIUS), OCHOBHBIC
IMYTH WCII0JIb30BAHUS.

41

AMUJBI: B3aUMHOE BIIMSHHUE KapOOHUJIBHOW M aMUHOTPYIIIBI M €ro CIEICTBUS B
OTHOILIEHUU KHUCIOTHO-OCHOBHBIX CBOMCTB B CpPAaBHEHUU C aMMHAKOM M aMHHAMHU U
ANEKTPOGUIBHOCTH B CPaBHEHUH C JAPYTUMHU MPOU3BOJHBIMU KapOOHOBBIX KHCIIOT,
peakiuu ¢ HykieopuiaamMu (THAPOJIHU3, aTKOTOJU3, NepeaMHIuPOBaHKE), OCHOBHBIC
NyTH TpeBpalleHusi B  aMUHBl  (pa3iWYHbIE BapUaHThl  BOCCTAHOBJICHMS,
neperpynmnupoBka ['opMana U poacTBEHHBIE € MpeBpalleHus] THIPA3HUIOB, a3HJIOB,
THJIPO- KCAMOBBIX KHCJIOT), OCHOBHBIE ITYTH MCIIOIb30BaHUSI.

42

Hutpunsl: xaranuTuyeckoe THAPUPOBAHUE, BOCCTAHOBJIECHUE HATPUEM B CIIHPTE,
TUAPUAAMH, XJIOPUCTHIM OJIOBOM, B3aUMOJEHMCTBHE ¢ Hykjieoduaamu (TUAPOIIN3,
QJIKOTOJIN3), PEaKIIMU C MAarHUHOPraHUYECKUMU COEAMHEHUSIMU.

43

Haceimennsie  nukapOoHOBBIE  KHCIOTHL. Kiaccudukanmmss u  HOMEHKIIATypa.
ITpon3BOIHBIE YTOJIBHOM KUCIOTHI: MOYEBUHA, CJIOKHBIE A(HUPHI, XJTOPYTOJIbHBIN 3¢up,
YpETaHbl, W30L[MAHAThl, IyTH MPOMBIIUICHHOIO HCIOJb30BAaHUS IPOU3BOJHBIX
YTOJIbBHOM KHCJIOTHI

44

Hutpocoenuuenust Knaccubukamus wu  HoMmeHKiIatypa. CrnocoObl  MOTydeHUs
HUTPOCOCIMHEHUI: HUTPOBAaHUE YIIEBOJAOPOJIOB, OOMEH aromMa TalloreHa Ha
HUTPOTPYIILY,  OKHUCIEHHE  aMUHOB, OKCHUMOB, CHHTE€3  apOMaTHYECKHX
HI/ITpOCOG,Z[I/IHeHI/Iﬁ N3 aMHWHOB 4YCPEC3 COJIM ANAa30HUS.

45

DJIEKTPOHHOE CTPOCHUE HUTPOTPYIIIBI, XapaKTep €€ BIUSHHSA. XUMHUUYECKHUE CBOMCTBA:
KaTaJIUTUYECKOE TUIPUPOBAHUE, BOCCTAHOBJIECHUE B KHCIOW, HEWTPaJbHOU U
menouyHot cpeaax; CH—KHCIOTHOCTh, TAyTOMEPHUSI M CBSI3aHHBIE C HUMH CBOWMCTBA

anupaTHIECKUX HUTPOCOEAUHEHUN (ramouMpoBaHuUe, HUTPO3UPOBAHUE,
AIKUIIMPOBAHKUE, KOHIEHCAIUs C KapOOHWJIBHBIMM COEIMHEHUSMH U CHHTE3
HUTPOAJIKEHOB,  IPUCOCIUHEHHE K  JBOMHOM  CBS3H, AKTUBUPOBAHHOU

AJICKTPOHOAKIIENTOPHBIMU ~ 3aMECTUTEISIMU), peaknuu  anudopmbel  (THAPOIIHU3,
MepErpynnupoBKa B TUAPOKCAMOBBIEC KHCIIOTHI).

46

[IpenacraBnenuss o  CcBOWMCTBaXx  HUTpoalkeHOB. Crernuduueckue  CBOWCTBA
ApOMAaTHYCCKUX HI’ITpOCOGI[HHGHHﬁI 3JI€KTpO(bI/IJIBHOG 3aMCIICHUE U BJIUAHUC
HUTPOTPYIIBl KaK 3aMECTUTENII Ha CKOPOCTb M OPHEHTALHI0O B ATHX PEaKIMIX;
YaCTU4YHOC BOCCTAaHOBJICHUC, HYKHGO(bI/IHBHOG 3aMCIIICHUC rajJorcHa B
HUTPOTAJIOTeHOEH30/1aX W HUTPOTPYIIBl B MOJMHUTpoapeHax; okucienue, CH-—
KHCIOTHOCTD U CBSI3aHHBIE C HEU PCAKIIMU HUTPONPOU3BOAHLIX TOJIYOJIA.

47

[IpoayKThl HEMOJIHOTO BOCCTAHOBIIEHUS HUTPOCOCIUHEHUM: HUTPO30COCAMHEHUS, UX
TayTOMepHsl, peakluu TUMEpU3AINH U KOHJACHCAINH; (HEHWITHIPOKCHUIAMUH, a30-,
a30KCHU- M THAPA300€H30J1, UX NEePErpynnupOBKH.

48

OOmue mnpeacTaBieHUss U KiaccUPHUKALuUs. ApPOMaTHYECKHE T'eTEPOLMKIMYECKUE
coeauHeHus. [IATHYIEHHBIE TETEPOLMKIIBI C OJHUM rerepoaTroMoM ((ypaH, THO]EH,
nuppos1): oOlIe METOAbl CHHTE3a M B3aUMOIpPEBpAllleHUs, 3aBUCHMOCTh CTENEHU
apOMAaTUYHOCTH OT TPUPOABI TeTepoaToMa M €€ BIUSHHE Ha OCOOCHHOCTHU
B3aUMOJICHCTBUS C KHUCIOTaMH U JJIEKTpOQWIaMHU; pPEAKIUU TUAPUPOBAHUS U
OKHCJICHUS.

49

Oypdhypon u trHodeH-2-aNbAeTH, TUPOCTn3eBas Kuciaora. KuciIoTHbIE CBOMCT- Ba
nmuppoJia U uX UCIOJIb30BAHUC B CHUHTC3C; HI/IppOJI-z-aJIB,Z[GI‘I/I,Z[ " €ro nNpcCppamcHuc B
nop(}UH; NUPPONIBHBIN LUK KaK CTPYKTYPHBIN (hparMeHT NPUPOJIHBIX COSTUHEHHII.

50

WNHpom u ero npon3BogHbIE: METOABI TOCTPOEHUSI MHAOJIBHOTO OCTOBA, OCHOBAHHBIE HA
WCIIOI30BaHUHM aPOMATHUYECKMX aMHUHOB M apWITHIPA30HOB; XUMHUYECKHE CBOWCTBA
WHJI0JIa, CHUHTE3 BAXKHEUIIUX TNPOU3BOAHBIX, TMPEACTaBICHUS O MPUPOJHBIX
COCTMHECHMSIX (ATKAJIONAaX ) MHIAOJBLHOTO Psifia, MHJIUTO U WHIUTOWTHBIC KPACHUTEIH.

51

HHTI/I‘IHGHHBIG I‘eTepOHI/IKHBI C ABYMA FeTepO&TOMaMI/I, OJIUH U3 KOTOpBIX — a30T
(mra3oel): UMUAA30J1, TUPA30JI, OKCa30J, u30Kkcazon. OCHOBHBIC METOIBI CHHTE3a,




KHCIIOTHOCTb, 00pa30BaHUE MEXMOJIEKYISIPHBIX BOJOPOIHBIX CBSI3€H, TayTOMEpHUs,
NPEJCTABICHNUS O PEAKIIMOHHON CIIOCOOHOCTH.

52

[TaTnaIeHHbIe TETEPOIMKIIBI C TPEMS U 00JIee reTepoaTroMaMu (TPUA30JIbl, TETPA30JIbI,
MEHTa30J1); METOJAbl CHUHTE3a, MPEJICTAaBIECHUS O CTPOCHUM M PEAKIMOHHOU
CIIOCOOHOCTH.

53

[lupunuH W €ro TOMOJIOTH: U30MEpUs UM HOMEHKJIAaTypa, apoOMaTHYHOCTD,
JIBOMCTBEHHAs] OCHOBHOCTh W HYKJICO(PHUIBLHOCTh; MPOSBIEHUS N-OCHOBHOCTH M N-
HYKJICO(pUIBHOCTH, 00pa3zoBaHHe N-OKHCH; T-OCHOBHOCTb U T-HYKJICO(PHIBHOCTH!
BJIUSITHUE T€TepOaTOMa Ha 3T CBOMCTBA, PEaKIMH 3JIEKTPOYUILHOT0 3aMeIIeHHUS B e
nupuaHa U ero N-OKHCH M HMX HCIOJIb30BaHUE /IS CHHTE3a (PYHKIMOHAIBHBIX
MIPOU3BOJIHBIX NUPUIUHA.

54

OTHOIIEHNE TMHPHUANHA U €r0 TOMOJIOTOB K OKHUCIMTENSAM; BIUSHHE reTepoaTroMa Ha
IEKTPO(UIbHBIE CBOWCTBA IMUPHUIUHOBOTO fA1pa, HYKIECOPUIBHOE 3aMElICHHE
Bojopona (peakuust UuuymbabuHa) ©  HYKICO(DUIBHO-MOABMKHBIX  TPYIIIL,
UCIOJb30BAHUE OTHX peakuuil uid CHHTe3a (DYHKIMOHAIBHBIX IMPOU3BOJHBIX
MUPUINHA; TUAPUPOBAHUE MUPUANHOBOTO A1pa; CH-KMCIOTHOCTh METHIIBHOW TPYIIIBI
B 3aBHCHUMOCTH OT €€ IOJI0XKEHHUS B MUPUIUHOBOM SIIpE U NMPOSBICHUSA B XUMHUECKUX
CBOMCTBAxX IUKOJIUHOB.

55

Bnusinue nonoxenus (QyHKIMOHATBHON Tpynmnbl B AApe MUPUIMHA Ha CBOWCTBA
TUIPOKCU- U aMUHONMPUIUHOB, TAyTOMEPUS 3TUX NPOU3BOAHBIX. CHUHTE3 alKWi- U
aprI3aMeNIeHHbIX TPOU3BOAHBIX TUPHUAMHA C UCIIOIb30BAHNEM N-OKUCUIIUPHUINHA.

56

XUHOIUH W H30XHHOJHH. METOIbI MOCTPOCHUA T CTCPOUUKIIMICCKOTIO dA1pa,
OCHOBAHHBIC Ha pC€aKOUAX aHWJIMHa C TJIAOCPUHOM HIIA Kap6OHI/IJ'II)HBIMI/I
COCAMHCHUAMHU, NHUKIHN3alIUd CHAMHHOKCTOHOB, CHHTC3 Enmnepa—HaHHpanbcxoro.
CXOI[CTBO " pas3Inyud XUMHUYCCKHUX CBOICTB MUpUANHA, XUHOJMHA U UX IPONU3BOJHBIX.

57

ABHHEL: NUPUIAA3UH, MAPUMUUH W THPA3HUH: CHOCO6BI MOCTPOCHUA TCTCPOLHKIIA.
BapOutypoBas kucinoTa u ee npousBoaHbIe. CpaBHEHHUE XUMUYECKUX CBOMCTB a3WHOB
U HOUpruavHa. Baxkueiimue MNPOU3BOAHBIC TMUPpUMHIHWHA W HUX pPOJIb B KadCCTBC
CTPYKTYPHBIX ()parMEeHTOB HYKJICMHOBBIX KHCIIOT: YPAllUJ, INTO3WUH, THMHH.

58

[lypyH kak KOHJEHCHUPOBAaHHAs CUCTEMa HMMHUAA30JIa W NHPUMHIMHA. MeTozsl
IIOCTPOEHHUSI IIyPUHOBOI'O sJipa, Ba)KHEHUIIINE NPOU3BOJHBIE — MOYEBAsl KUCJIOTA U €€
MIPUMEHEHHE B CUHTE3€, TYPUHOBBIE AKAIIOUAbI psAa KCaHTHHA (KOoperH, TeOPUILITNH,
TEOOpPOMHH), aJeHUH, ryaHUH. [IpencTaBneHHs O HYKICOTHAAX M HYKICHHOBBIX
KHCJIOTaX.

59

Crpoenue azuaoB. CriocoObl MOTyYEeHHUs

60

Xumuueckue cBoMcTBa a3uaoB. 1,3-/lunonspHoe nprucoeIuHeHne

7.3.2. Kpurepuu 1 HOpMbI OLEHKHU

®opma
npoBeeHust
Cemectp . Kpurtepun u HopMbI OLIEHKH
NMPOMeKYTOYHOM
arTecTauuu
3 9K3aMeH (YCTHO) «OTIUYHOY OTBeT Ha JBa TEOPETUUYECKUX

BOMPOCA,  CTYICHT  XOPOIIO
BJIQJICET MAaTEPUAIOM B OTBEYACT
Ha JIOTIOJTHUTEJBHBIE BOTIPOCHI C
MOHUMAHHUEM, MIPUBOIUT
IPUMEDHI, PaKTUIECKOE
3a/laHue PEIICHO TMOJTHOCTBIO C
TIOSICHEHHSIMH.




Cemectp

dopma
NpoBeIeHUs
NMPOMEKYTOYHOM
aTTecTalnu

Kpurepun u HOpMbI OLIEHKH

«XOpOILIOY

OTBer Ha J1Ba TEOPETUYECKUX
BOIIPOCA,  CTYJAEHT  XOPOILO
BJIaJ€€T MaTepuanoM, OTBET Ha

TEOPETUYECKUI Marepuall
OJTHOT'O u3 BOITPOCOB
9K3aMEHAIIMOHHOTO owera
HETIOJIHBIN, XOPOILIO OTBEYAET Ha
JIOTIOJTHUTEIIbHBIC BOIIPOCHI,
MIPUBOJIAT MIPUMEPHI,

MPAKTUYCCKOC 3aJJaHUC PCIICHO
ITOJIHOCTBIO C ITOSICHCHHUAMMU.

«YZOBJIETBOPUTEIILHO»

OTBeT  Ha  TEOpeTHUYECKUN
MaTepuag 10 OJHOMY U3 JABYX
TEOPETUUECKUX BOITPOCOB
ITOJTHEIH, OTBETHI Ha
JOTIOTHUTEIbHBIE BOIIPOCHI  TIO
TEOPETHUCCKOMY
9K3aMEHAIIMOHHOMY MaTepuany
Oowsrera JOJDKHEI OBITh OJIM3KUMU
K TEOpHH, MPAKTHYECKOE
3aJlaHlE peIIeHo, XOTS  Obl
CXEMaTHYCCKH.

«HEYOOBJICTBOPUTECIBHO

He orBewaer HM Ha OIUH U3
TEOPETHUUYECKUX BOIIPOCOB, HE
MOJKET OTBETUTh HHU Ha OJUH
I[OHOJIHI/ITG.HBHBII\/'I BOHpOC,
MpaKkTUYECKoe  3aJaHue  He
PELIEHO JTaXKe CXEeMaTUYECKHU.




8. Y4eOHO-MeTOANYeCKOEe U HHPOPMALIMOHHOE 00ecTiedeHHue TN CIUTITHHbI

8.1.

Oobs3aTesbHAsE IUTEpaTypa

Tun (yueOHuK, yueOHOE

KoanuecTBO B

HAaY4YHOM
Ne nocooue, yaeoHoO-
ABTOpBI, COCTABUTEJIN 3arnaBue (3arojioBoK) I'ox n3nanus oudauorexe /
n/n MeTOoANYEeCKoe mocoone,
OpPAKTHKYM, 1p.) HaumeHoBaHue
IbC
1 PeyroB O.A., Kypu A.JL, | Oprannueckast xumus. B 4 vactsx. U.1 Y4eOHUK 2017 3BC «IPRbooks»
byrun K.I1.
2 | PeyroB O.A., Kypu A.JL, | Opranuueckas xumusi. B 4 vactax. Y.2 Y4eOHuK 2017 3BC «IPRbooks»
byrun K.I1.
3 | PeyroB O.A., Kypu A.JL, | Opranuueckas xumus. B 4 yactsx. U.3 Y4eOHUK 2017 3BC «IPRbooks»
byrun K.I1.
4 | PeyroB O.A., Kypn A.JL, | Opranuveckas xumus. B 4 gactsx. .4 YueOHUK 2016 OBC «IPRbooks»
byrun K.I1.
5 | FOpoBckas M.A., Kypkun | OCHOBbI OpraHMYeCcKOW XUMHUHU : y4eOHOE YuebHoe nmocobue 2020 OBC «IPRbooks»
A.B. nocobue
6 | boposnes U.B. Oprannyeckass ~ XUMHs:  TEPMHHBI | YuebHoe nmocobue 2020 OBC «IPRbooks»
OCHOBHBIE pEaKIuu
7 | Kapnos C.C., Hypues B.H., | 3amaun no o0memy Kypcy OpTraHHYECKOM YuebHoe nmocobue 2016 OBC «IPRbooks»
Tepenun B.1., 3aiiueBa I'.C. | xumun c pemieHusAMU Uit OakaaaBpoB :
ydaeOHoe mocodune
8 | Yerpaiok FO.A. Veroeiiok, FO. A. Jlekiuu 1o opraHnyeckoin Y4eOHoe mocodue 2016 3BC «IPRbooks»
xumud. Yacte 2. XuMuUA YIIIEBOAOPOIOB.
AJTKaHbI, aJTKEHBI, ATKUHBI U JTUCHBI
9 | Tepenun B.WU., Jlupanios | [IpakTukym 1mo opraHu4eCKOd XUMUHU YuebHoe nmocodue 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. lomoJiHMTeILHAS JIMTEPATypa

XUMUU : 3aJlayHUK
"Teoper. OCHOBBI
"MexaHu3Mbl OpTaH.

1Mo JUCIUILIMHAM
Opras. XUMHH'",
peakiuit", "Peakil.

CIOCOOHOCTH OpraH. COeTMHECHUN"

JluBanmmoB M.B., 3aiinieBa | Oprannueckas Xumus. 3ajadd 1Mo o0memy VYy4ebHOe mocodue 2015 9BC «IPRbooks»
I.C., JluBanmoBa JLU., | kypcy c pemenusmu. B 2 wuactax. U.I :

I'ymoxuna H.C., Bomecos | yuebHOE mocobue

N.I'. moxm pen. 3eduposa

H.C.

JluBannoB M.B., 3aiineBa | Oprannueckass Xumus. 3agadd Mo oOmiemy VYuyebHoe mocobue 2015 3BC «IPRbooks»
I'.C., JluBanmoBa JLU., | kypcy c pemenusiMmu. B 2 wyactax. Y.II :

I'ymoxkuna H.C., Bonecos | yuebHOe mocobue

N.I'. mox pen 3edupona

H.C.

bynes A.C. Teopernueckne OCHOBBI ~ OPraHUYECKOM YuebHoe nmocobdue 2014 53




8.3. Ilepeyenb nmpogeccHOHAJIBLHBIX 023 JaHHBIX U HH(POPMALMOHHBIX CIIPABOYHBIX
cucTeM

- byTtnepoBckue coolrieHus [DIeKTPOHHBIN pecypc| : MHOTOMPEAMET. Hayd. KYpH. /
00O «/HHOBaLIMOHHO-U3AATENLCKUN 10M «byTiiepoBckoe Hacieaue»». — DNEKTPOH. KypHall. —
Kazanp : OOO «MHHOBanMOHHO-U3AAaTENbCKUN oM «byTiiepoBckoe Haciaegue»», 1999- . Pexum
JOCTyTA K KYpH.: http://butlerov.com/stat/reports/view.asp?lang=ru

- XUMHUS B MHTEpPECAX YCTOMYMBOIO Pa3BUTHUA [DJNEKTPOHHBIA pecypc| : MexIyHap.
Hay4. )XypH. / Cubupckoe otaenenne PAH. — Dnekrpon. xypHai. — HoBocubupcek : M3naTenscTBo
CO PAH, 1999- . Pexxum noctyna K )KypH. http://www.sibran.ru/journals/Hviur/

- - WebofScience [DnekTpoHHBIH pecypc]: MyIbTHIUCHMIUIMHAPHAA pedepaTuBHAS

Oaza JTAHHBIX. — Philadelphia: ClarivateAnalitics, 2016 - Pexum JOCTYyTIA:
apps.webofknowledge.com. — 3arm. ¢ skpana. — f3. pyc., aHrmI.
- Scopus [DnexTpoHHBIH pecypcl: pedepaTuBHas 0a3za JTAaHHBIX.

— Netherlands: Elsevier, 2004 — Pexxum qoctyma: scopus.com. — 3arii. ¢ 9kpana. — f3. pyc., aHri.

- - Elibrary [DnexTpoHHBI pecypc|: HaydHas JIEKTpOHHAs OmOnmoreka. — Mockaa:
H3B, 2000. — Pexxum nocryna: elibrary.ru. — 3ari. ¢ skpana. — S3. pyc., aHri.

- SpringerLink [DneKTpOHHBIN pecypc]: [6aza JAHHBIX |.
— Switzerland: SpringerNature, 1842. — Pexxum goctyna: link.springer.com. — 3ar. ¢ skpana. — SI3.
aHTJI.

- ScienceDirect  [DneKkTpoHHBIH  pecypc]:  KOJUIEKIMS  DJIEKTPOHHBIX  KHUT
n3narenscTBa Elsevier. — Netherlands: Elsevier, 2018. — Pexxum noctyma: sciencedirect.com. — 3art.
C DKpaHa. — 3. aHrIL.

- OBC «Jlawp» (mpaBa mpunamiexxatr OO0 «3bC JIAHby»), moroBop Ne 318 ot
22.04.2020 r. ¢ 07.05.2020 r. mo 06.05.2021 r., moroBop Ne 452 ot 02.06.2020 r. ¢ 28.07.20 r. 1o
27.07.2021 1. (mo anpecy http://www.e.lanbook.com) BkitO4aeTr B ceOs TOTHOTEKCTOBBIC
DIIEKTPOHHBIC BEPCUU BCEX KHUT, BHIIICIIINX B H31ATEILCTBE, & TAKKE KOJUICKIIMH TTOTHOTEKCTOBBIX
daitnoB npyrux usgatenbcTB. B 0aze mpeacraBieHbl HE TOJBKO yuyeOHbIE M3JaHUS, HO U Hay4yHas
JTUTEpaTypa, a TaKKe CIOBapH.

- OBC «IPRbooks» (mpaBa mpunamnexxar OOO Komnanus «Au [Im Ap Menuay),
noroBop Ne 468 ot 04.06.2020 r. ¢ 01.08.2020 r. mo 01.08.2021 r. (mo agpecy
http://www.iprbookshop.ru) - comepX uT y4eOHWKM U Yy4deOHBIE TI0COOHWs, MOHOrpaduwu,
MIPOU3BOJICTBEHHO-TIPAKTHYECKHE, CIPABOYHBIE H3JaHHs, a TaKXKe [EIOBYIO JIUTEparypy s
MpakTUKymmx cnenuanuctoB. B ObC BkiIt0UeHBI M34aHUs 38 MOCIEIHUE S5 JIET 0 TYMaHUTAPHBIM,
COLIMATILHBIM U YKOHOMUYECKUM HayKaM, IO OCTAJILHBIM OTpacisiM 3HaHUS - 3a nocienaue 10 ner.

8.4. IlepeyeHb MPOrpaMMHOro odecneYeHust

Ne Haumenosanne IO PexBH3UTHI L[OFOB?pa
n/n (mara, HOMep, CPOK AeMCTBUA)
1 | Windows HoroBop Ne 690 or 19.05.2015r., cpok
JENCTBUS - OECCPOTHO
2 | Office Standart Horosop Ne 690 ot 19.05.2015r., cpok
neiictBus - 6eccpouno; Jloroop Ne 727 ot
20.07.2016r., cpox AeHCTBUA - OECCPOTHO
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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/

8.5. Onmcanue MaTepHaJIbHO-TEXHHMYECKOM 0a3bl, HEOOXOAUMOI1 1JIs1 OCYLIECTBJICHUS
0o0pa3oBaTeIbHOIO MpoLecca 1o JMCHUIINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0OMHETOB, J1a00paTOPHii, MACTEPCKHUX H

Ne Ap. 00bEKTOB ISl IPOBEACHUS

n/n | NpaKTU4ecKuX U Ja0OpaTOPHBIX 3aHATHH,
MOMeIEeHU JJIs1 CAMOCTOATEIbHOM

padoThl o0yyarommxcst (Homep ayIuTOPUM)

IlepeyeHb OCHOBHOIO 00OPY10BAHUSA

1 VYueOHast ayauropust 1uid npoBeeHus 3aHsATuid | CTOIbl yYeHUYECKHE TPEXMECTHBIE U
JICKIIMOHHOTO TUMNA. YueOHasi ayAuTOpHsl 17 | ABYXMECTHbIE MOHOOJOKH, CTOJ
IIPOBECHUS 3aHATUNM CEMHHApPCKOIO THIIA. | IIPEIOJABATEIbCKUH, CTYII

VYyeOnass  aymuTopusi  AJs  KypCOBOIO | MperojaaBaTeibcKui, kadeapa, 10cKa
MPOSKTUPOBAHUS  (BBITIOJHEHHSI KYPCOBBIX | MEIIOBAs . SKpaH HABECHOMU, IPOEKTOP.,
pabor). YueOHast ayTuTopusl JUIsl MPOBEACHUS | TTPOIIECCOP. MBIIITb KOMIL., ITYJIbT.
TpPYHIIOBBIX u WHAUBUIYAJIbHBIX
KOHCYJbTallMi. Y4eOHass ayauTopus IS
IMPOBCACHU A 3aHSATUU TCKYILICTO KOHTPOJIA U
MIPOMEXKYTOUYHOM aTTECTALIUH.

A-125

2 | YueOHas ayauTopusi Jisl TPOBEICHUS CTOJ1bl yYUEHHUYECKHE IBYXMECTHBIE
3aHITHIA JEKIIMOHHOTO THMA. YdeOHast (MOHOOJIOKH), CTOJI TPEI01aBaTeIbCKUH,
ayIUTOPUS AJIs IPOBEACHUS 3aHATUI CTYJI IPENO/1aBaTeNIbCKUM, JOCKa
CEeMHMHAPCKOTo THMa. Y4yeOHas ayAuTOpHs Ul | ayAuTopHas (MenoBast), Tabiuma
KYPCOBOTO MPOEKTUPOBAHUS (BBINOJTHEHUS Meneneesa.

KYPCOBBIX paboT). YueOHas ayquTOpHs s
IIPOBEJCHUS TPYIIIOBBIX U MHIUBHYaIbHBIX
KOHCYJIbTAIMi. YueOHast ayuTopus s
IIPOBEJCHUS 3aHATUHN TEKYIIETO KOHTPOJISA U
IIPOMEKYTOUHOH aTTECTALUU.

A-215
3 [Tomemenne s camocTosATENbHOW paboThl | CTOJBI yUeHHUUECKHUE, CTYIIbsl YUEHHUECKHE,
CTYAECHTOB. IIK ¢ BeIxoa0M B ceTh MIHTEpHET.

I'-401
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