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PABOYAA IMTPOI'PAMMA TUCHUIIVIMHBI (MOIYJIS)

IIporpammy cocraBuim

AOJMXHOCTb, HULUWManbl, cbammn na



1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

[lenr mpenogaBaHusi AMCHMIUIMHBI — (opMHUpoBaHHEe Yy OOydYarOUIUXCS
3HaHU B O0OJACTH CTPOCHHS, PEAKIUOHHOM CHOCOOHOCTH PAa3IMYHBIX KIIACCOB
OpraHMYECKUX COEOUHEHUH U (OPMUPOBAHMU LEJOCTHOTO MPEACTABICHUS O
npo0iemMax TEeOpPETUYECKOW, CHUHTETHYECKOW OpraHMYeCKOW XHWMHUU M OCHOBHBIX
TEXHOJIOTUYECKUX OTPACIIEN ITPOU3BOICTBA OPTaHUUECKUX IIPOIYKTOB.

1.2 3agauyn u3y4yeHUs AUCHUTNIMHBI

3ag1aqp1 N3YUYCHUA AUCHUIUIMHBI: 3HAKOMCTBO CO CICHHAIBHBIMH BOIIPOCAMH
OpF&HH‘lCCKOﬁ XUMHUH, OCHOBAMHU CTCPCOXHMMHHU OPraHUYCCKUX CO@ﬂHHCHHﬁ, C
MECXaHU3MaMH peaKuHﬁ, C B3aMMHBIM BJIUIHHCM aroMOB, C B3auMOCBA3BIO
Pa3JIMYHBIX KJIACCOB OPraHU4YCCKUX COGI[HHGHHﬁ, C MPUPOAHBIMHM HCTOYHHKAMHU
OpTraHNYCCKUX COCUHECHUN U HX nepepa60T1<e, C OCHOBHBIMH TEXHOJIOTMYCCKHMHU
InponeccaMu OPraHnvdCcCKOro CMHTE3a.

1.3 IlepeyeHb IUIAHHPYEMBIX Ppe3yJdbTATOB O0YYEeHHUS MO AUCHMILUIHHE
(MOay/110), COOTHECEHHBIX € IJIAHMPYEeMbIMH pe3yJabTATaAMH  OCBOCHMS
o0pa3oBaTeJIbHOI NPOrPaMMbl

Koa n HaunmeHoBaHue nHOnKaTopa SQHHQHMDOBaHHbIe pe3ynbTtaTthbl o6yquV|;| no ancuuniunHe
OOCTUXEHNA KoMmneTeHunmn

OIIK-1: CnocoGeH aHAJIM3MPOBATH H HHTEPIPETHPOBATH Pe3yabTAThI XMMHYECKHX
JIKCIePUMEHTOB, HA0/II01eHHIT U U3MepeHu i

OIIK-2: CniocoGeH nNpoBOaNTH ¢ cOOJII0ICHHEeM HOPM TeXHUKH 0e30IacHOCTH
XHMHYECKHi IKCIIEPUMEHT, BKJIIOYAsl CHHTE3, AaHAJU3, H3YYeHHe CTPYKTYPHI
CBOICTB BellleCTB H MATEPHAJIOB, HCCJIeIOBAHNE NPOLECCOB C UX YYacTHEM

OIIK-3: CnocoGeH NpuMeHATh pacyeTHO-TeopeTHYecKHe MeTOAbI 1JIs1 M3y4eHHs
CBOICTB Bell[eCTB H NMPOLECCOB ¢ HX YYACTHEM C HCMOJIb30BAHHEM COBPEMEHHOIi
BBIYHMCJIUTEIBHOI TEXHUKH

OIIK-5: Cnoco0eH ucnonb30BaTh CylIeCTBYIOIIHE IPOrpaMMHbIE MPOAYKTHI H
uH(popManMOHHbIe 0a3bI JAHHBIX JIJISl pelieHus 3a1a4 npodeccuoHaIbLHOI
AeSITeJIbHOCTH € Y4eTOM OCHOBHBIX TpeOoBaHuil MHGOPMAILIMOHHOI 0€30I1aCHOCTH

OIIK-6: CriocoGeH npeacTaBJsiTh pe3y1bTaThl CBOCH Pad0Thl B YCTHOW H
NUCbMEHHOH (popMe B COOTBETCTBHH C HOPMAMHU U MPABUJIAMHU, NPUHATHIMU B
Npo(ecCHOHATIBLHOM c0001IecTBe

YK-1: CnnocodeH ocymiecTBJIATh MOMCK, KPUTHYECKHIT aHAJIN3 H CHHTE3
HH(pOpMALNH, IPUMEHATH CUCTEMHBIH MOAXO0/ VISl pelleHUs MOCTABJIEHHbIX 3a1a4

YK-2: CniocodeH onpeaejsiTh KPYyr 3a/1a4 B paMKax MOCTABJIEHHOM 1eJIH U BbIOUPATH
ONTHMAJbHbIE CIIOCO0BI UX pPellleHN s, HCXO/s U3 el CTBYIOIINX MPABOBBIX HOPM,
HMEIOIIMXCH PeCcypPcoB H OrPaHMYEeHUI

YK-4: Cnoco0eH ocymiecTBJSATh 1eJI0BYI0 KOMMYHMKAIMIO B YCTHOM M MHCHbMEHHOM
¢opmax Ha rocyrapcTBeHHOM si3bike Poccmniickoil @enepauu 1 HHOCTPAHHOM(BIX)
si3bIKke(ax)

YK-6: Cnnoco0eH ynpasJsiTb CBOUM BpeMeHeM, BLICTPANBATh U PeaTu30BbIBaTh
TPAaeKTOPHIO CAMOPA3BUTHUS HA OCHOBE MPUHIMIIOB 00Pa30BaHMsA B TeUYeHHe BCeil
KU3HH

YK-8: CnocodeH co3naBaTh U MOAIEPKUBATH 0e30MaCHbIE YCJIOBUA
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| KU3HEACATECIbHOCTH, B TOM YHUCJI€ ITIPU BOSHUKHOBCHHH qpe3BLIqaﬁHbIX chyaunﬁ

1.4 Oco0eHHOCTH peaM3alMu TN CIUTLTHHBI
SI3BIK peanu3anuy IUCUUIUIMHBL Pycckuil.

Jucuuruinnaa (Moyiip) peanusyercs 6e3 npumenenus 0 u JJOT.



2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

CCM
Bcero, N
. 3aUeTHBIX
Bun yue6HO# paboThI JE—
(akam.gac)
KonrakTHas padora ¢ 7,94 (286)
npemnoaaBaTeseM:
3aHSATHUS JICKIIMOHHOTO TUTIA 1,94 (70)
nabopaTopHBIE PabOTHI 6 (216)
CamocrosiTesqbHas padora 6,06 (218)
o0yvyarommxcs:
KypCOBOE TIPOSKTHPOBaHKE
(KTT) Her
KypcoBasi pabota (KP) Her
[IpomexyTounas atrecrauusa |2 (72)
(3auér) (Ix3ameH)




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYECKU MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

/o

Mopynu, Tembl (pa3esnbl) TUCITUATITHHBI

3aHATUS CEMUHAPCKOTO TUIA

3aHaTus
CamocrosiTenpHas
JCKLMOHHOTO
A Cemunaps! n/wn | JlaGoparopHsle paboTa, aK. yac.
[IpakTnyeckue paboTh! W/1Iu
3aHATUA [IpakTHKyMBI
B tom B tom B tom B tom
Bceero yncrne B | Bceero yncrne B | Bcero | uucne B Bcero YHCIIE B
anocC anocC 3N0C 3UO0C

1. MoayJb 1. BBegenue. YriieBoaopoabl 1 apoMaTHYEeCKHe OpraHnyeckre coeIMHeHust




1. Beenenwue. [Ipeamer oprannyeckoit xumuu. [IpuanHbl
BBIJICJICHNSI €€ B CAMOCTOATEIbHYIO HayKy. Poib 1 3HaueHue
COBPEMEHHBIX JOCTHKEHUM OPraHMYECKOro CHHTE3a.
Mertoabl BBIJCICHHS K OYUCTKA OPraHUYECKUX
COECIUHEHU.

KadyecTBeHHBII M KOJIMYECTBEHHBIN aHATU3 OPraHUnYeCKUX
coequHeHuil. Teopusi CTpOCHUSI OPraHUYECKUX COCTMHEHUIN
byrtneposa.

®u3HUECKUE METO/IbI B UCCIIEIOBAHUU OPTaHUYECKUX
COEIMHEHUH (CIIEKTPOCKONINYECKUE METOBI,
uH(paKpacHbIe CIIEKTPHI MOTIOUICHHUS, I1EPHbBIN
MarHUTHBIN PE30HAHC, XPOMATOMAacC-CIIEKTPOCKOIINSA).
THIBI XUMHYSCKOM CBS3U: KOBAICHTHAS, HOHHAS,
CEMUIIOJISIPHAs, KOOPANHAIIMOHHAsA, BOJOPOAHAS.
[ubGpuansie cocTostHUS aroMOB yriepoaa. CTpoeHue G- U -
cBsizeil. [IBoliHas U TpoiiHas CBsI3U. DIIEKTPOHHBIE () (HEKThI
B OPraHUYECKUX COETUHEHMSIX.

Knaccuduxanus opraHum4ecKux COeTUHEHHH.




2. ALIMKINYECKUE U ATMIUKINYECKHUE YIIIEBOJOPOIBI.
Hacpiennblie nin npeaesbHble YIieBoJOPOb! (apaduHsl,
ATKAHBI).

T'oMmonornueckuit psia NpeaenbHbIX YIIIEBOIOPOIOB.
N3omepusi. Homenknarypa.

[Ipupoansie ncrounnku napadunos. [IpombliieHHbIE
criocoObI mosydenust. [lomydenne nmapaduHoB
BOCCTAaHOBJIEHUEM OKHMCH U ABYOKUCH YIIIEPOJa.
IvnpupoBanue HenpeneabHbIX coequHeHni. [lonyuenne
napaMHOB U3 CIIUPTOB, TATOUIHBIX ATKUIOB. CHHTE3
Bropmia. Anoansiii cunte3 Konboe. JlekapOokcunupoBanue
KapOOHOBBIX KUCJIOT U X COJICH.

OO0mas xapakTEepPUCTHKA KOBAICHTHBIX CBS3EH B MOJICKYJIE
anmkanoB. [Tonsitue o cBoGoHOM BpaieHn Bokpyr C-C
CBSI3U. 3aTOPMOKEHHAs U 3aCIOHEHHAs! KOH(pOPMAaLIUH.
®opmyisl HeromeHa.

®dusnueckue CBOMCTRA MapaduHOB.

XVMHYECKHE CBOWCTBA NIPEAEIBHBIX YIIIEBOJAOPOOB.
['omonuTHYECKOE U TeTepOIMTUIECKOE PACIIEIIIICHHE
KOBAJIECHTHBIX CBsI3€l PagukanpHble peakliuy 3aMeleHus:
ralouANPOBaHNE, HUTPOBAHUE. CYJIb(POXIOPUPOBAHUE,
okucsenue. Jlernapuposanue. TexHuueckoe NpUMeHEHNE
JIaHHBIX peakiui, Mcrnoap30BaHre HUTPOCOCAMHEHNN U
IPOAYKTOB OKUCJICHUS.

[TonsiTue o nenHom Mexanusme peakiuu. CriocoOsl
MHULMMPOBaHUs LEeNHbIX peakuuil. [lonsaTHE 0 IEepexo HOM
COCTOSTHUM U SHEPTUM aKTuBauu. Mzomepusanus aTkaHoB.
YcroitunBocTh KapOokarnoHOB. KoHeHcalus aTkaHoB.
[Inponn3 ankaHoB.

Hcnonp3oBanne NpeneabHbIX YITIEBOIOPOAOB B
oprannueckoM cuHtese. CoctaB He(pTU U IyTH ee
nepepaboTka*.

CrieKkTpanbHbIi aHATHU3 ATKAHOB.




3. ATUIIUIIMYECKUE YTIEBOIOPOIbI (IIUKIOATKAHBI,
Ha(TEHBI).

Knaccudukanys amuuKIMIecKuX COSTMHEHUN.
[IpupoaHble HICTOYHUKU HAPTEHOB.*

CUHTE3bI ATUIUKINISCKUX COCTUHCHHUI: U3 TUOPOMUIOB C
KOHILIEBBIM PacIoi0KEHUEM aTOMOB rajloreHa, 13
MaJIOHOBOTO 3(p¥pa ¥ TUKApOOHOBBIX KUCIIOT, TTPH TIOMOIITH
KapOEHOB 1o peakuuu Junbca-Anbaepa, HUKIU3aHen
COJIeH TUKapOOHOBBIX KUCIIOT, JUMEPHU3ANEH ATICHOB U
nuoneUHOB, IUKIU3ANEeH TUIPUPOB,
HUKJIOIeTuaparane KeTOHOB. MeTo bl IpeBpaILiCHUS
ATMLIUKINYECKUX KETOHOB B YIJIEBOJOPO/BI.

®u3nYECKUe CBOMCTBA ATHIUKIMYECKUX YTIIEBOIOPOJIOB.
Crepeoxumus IMKIOB: Teopus HanpsbkeHus baiiepa,
COBpPEMEHHBIE MIPEACTABICHUS O CYIIIECTBOBAHNUU
Hanpsbxkenus uukna. [{ukmonponan. CoBpeMeHHbIE B3IJISbI
Ha CTPOCHUE ITUKIIOTPONAHOBOTO KOJIBIIA.
[IpencraBnenue o koHpoOpMaIHK NUKIOOyTaHA U
[IUKJIONIEHTaHa. YTJIOBOE U TOPCUOHHOE HAIPSIKEHUE.
Kondopmaruu kpecia u BaHHBI TSI IUKIIOTEKCaHA.
DKBaropualibHbIC U aKCUAIbHBIE CBA3M. [{rc- 1 TpaHc-
JICKAJTMHBI.

Cpennue u makponukisl. Konpopmarus.
TpaHcaHHYJISIpHOE B3aMMOJICHCTBUE U TPAHCAHHYJIIPHAS
JETUIPOIIMKIN3AINS. AHHYJICHBI.

XUMHUYECKUE CBOMCTBA ATUIIMKINYECKUX YTIIEBOJOPOIOB,
Peakunum packpsiTus IUKIOB. B3anMmornpeBpaieHns
1uKJI0B. CBOOOTHOpAIUKATHHBIE PEaAKIUH.

Oco0eHHOCTH XMMHUYECKUX CBOMCTB LUKJIONPOIIaHA.
CBOICTBa, CXOAHEIC CO CBOMCTBAaMU alnkeHOB. CBOMCTBA,
OTJIMYAIOIINE ITUKIIOTPOIIAHBI OT ATKAHOB.




4. DTUNICHOBBIC YIIIEBOAOPO b (0JIe(DUHBI, ATTKEHBI ).
T'omostornueckuii psii STUICHOBBIX YIJIEBOIOPOIOB.
IIpencraBneHust 0 CTPOEHUH ABOMHOM YIIepOI-yIiepoaHOM
cBs3u. m-CBsi3b. MI30Mepust 3STUIICHOBBIX YTI€BOI0POIOB:
CTPYKTYpHasi, IPOCTPAHCTBEHHAS, T€OMETPUYECKAs.
[TpomebInieHHBIE ¥ TA00PATOPHBIE METOABI METOIBI
MOJTyYCHUS ATKEHOB. *

dusnveckue cBOMCTBA 0JIe(hUHOB.

XuMudeckue cBoicTBa oeduHOB. Peakinm
3NEKTPOUIBHOTO MPUCOEIMHEHUS K IBOMHOM CBA3H.
MexaHu3Mm U CTEpEOXUMUS PEAKIIMI TPUCOETUHECHHUS.
IIpaBuno MapkoBHMKOBa. TepMOIMHAMUYECKUN U
KHHETHYECKUH KOHTPOJIb. Peakiuu cBOOOTHOPATUKATEHOTO
MIPUCOEMHEHUS K IBOMHOM CBA3U. [lonumepusanns
ATKEHOB.

Peakuinn okuciieHHs AKEHOB: THIPOKCUIMPOBAHUE,
030HUPOBAHUE, OKUCIICHUE TETPAOKUCHIO OCMUS,
TeTpaaleTaroM cBuHIa. Dnokcuauposanue ([Ipunexaes) u
THAPOKCUITUPOBAHUE IO/ IEHCTBHEM HAIKHUCIIOT,
CTEPEOXUMHUS ITUX PEAKIIUM.

Peakuy aikeHOB ¢ COXpaHEHUEM JIBOMHOW CBSI3H.
AnnunsHOE XJIopupoBaHue u OpomupoBanue. OKUCICHHE
M0 AUTUILHOMY TOJIOKEHHUIO.
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5. YrieBoaopo/ibl ¢ ABYMsI STUJIICHOBBIMU CBS3SIMU (JIUEHBI).
Homenknarypa JUEHOBBIX yIJIEBOJOPOIOB.

[TorydyeHue AMEHOB aNIEHOBOTO TUMA™.

Xumuueckue cBoicTBa awieHoB. Ctepeon3omepus.

Kymynensl.

[TonyueHue yrineBogopoI0B C CONPSKEHHON CUCTEMOM

JIBOMHBIX CBSI3EH.

XapakTepucTuka cBsizeil B Oyranuene-1,3 mmHa cBszei,

SHeprus conpsikenusi. Duznueckue CBOMCTBA.

XUMHUYECKUE CBOWCTBA IMEHOBBIX YIIIEBOJAOPOIOB C

COTPSKEHHBIMU CBSA3SIMH. MexaHu3M 3J1eKTPOPHIbHOTO

IPUCOEANHEHHUS K CONPSKEHHBIM JueHaM. OCHOBHBIE

3aKOHOMEPHOCTH JAUEHOBOTO cuHTe3a. [Ipasmiio BynBopa-

Todmana.

[TonsTue o tepnenax, repnenouax. [Ipupognaeie

UCTOYHUKHU TEPIEHOB.*

[Tonumepuzanus onedrHoB u queHoB. Kayuyku.*
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6. ALIETUIICHOBBIC YTJIEBOJOPOIBI (ATKHHBI).

H3omepus u HOMEHKIIaTypa AKUHOB. [1oiydeHune ankuHoB
U3 KapOUJ0B METAJUIOB, TAJIOTEHIPOU3BOIHBIX,
ATKWIMPOBAHKE AlETUIICHA.

OO0mas xapakTEepUCTHKA CBSI3€H B MOJICKYJIE alleTUIICHA.
DuU3NYECKUE CBOMCTBA allETUIIEHOBBIX YIJIIEBOLOPOIOB.
XuMHYeCcKue CBOMCTBA. Peakiinn 31eKTpopuiIbHOTO U
HYKJICO(UIHHOTO MPUCOSIUHEHUSI. MEeXaHU3M TUX
peakuuii. [unprupoBaHue U BOCCTAHOBJICHHE HATPUEM B

KHUIKOM aMMUAKeE. I_[I/IKJII/I3aI_II/I$I U JuMepusalmd alCTUuICHa.

[TpyuuHEI TOABUKHOCTH aTOMa BOAOPOJA y yIvIepoaa IIpu
TpoitHO# cBsi3M. Peakuiuu 3amernienus: oopasoBaHue
ALlCTUICHUI0B, MArHUHOPTaHUYECKHUE COCITUHEHUS
alCTHUJICHA. KOHI[GHCE].L[I/IH allCTHUJICHA C I(ap6OHI/I.IILHLIMI/I
coenuHeHusAMU. M30Mepu3anys MOHOAIKWIALICTUICHOB B
JUATKHIJIALCTUIICHBI. HpOMBIH_UIeHHBIC CHHTC3bI Ha OCHOBEC
aneTwiieHa. CEeKTpaIbHBIN aHAIW3 HENPEIEIbHbIX
YIJTIEBOJOPOJIOB.

7. ApomMarnuecKkre OpraHu4ecKrue COeTMHEHUS.
Apomarnyeckoe coctosinue. OnpeniesieHle YHEPrun
comnpsixeHus. [ToHsTHE 00 UCTIONIB30BAHUN METOAA
MOJIEKYJIIpHBIX opouTtaneit. KauecTBeHHbIE 1
KOJINYECTBEHHBIE KpUTEPUH apoMaTiuyHoCTH.* [IpaBuio
Xrokkensi. HebeH3onmaple apoMarniecKue COeTMHEHUS.
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8. beH3zouiHbIE apMaTHYECKUE YIIIEBOIOPOIbI.
Tomonoruueckwuii psig 6enzona. HomeHkIarypa u u3omMepus.
Cunre3 0eH30J1a U €ro roMoJioroB. @uU3uyecKHue CBOMCTBA.
Xumudeckue cBoiicta. O0IIMe 3aKOHOMEPHOCTH PEaKIuu
3IEKTPOPUIHHOTO 3aMEIIEHHUS B ApOMaTHUYECKOM PSTY.
Tunel NpOMEXKYTOYHBIX COEAMHEHUH: G- U MT-KOMILJIEKCHI.
OpuenTanust mpu AMEKTPOPHIBHOM 3aMEeIEHUH.
DJIEKTPOHHOE BIUSHUE 3aMECTUTENCH Ha X0/ peaKIIUH.
CornacoBaHHasl 1 HECOTJIACOBAHHAS OPUEHTALIMSI.
HyxneodunpHoe 3amernienue B 6€H307IbHOM KOJIbIIE.
Peaxiiuu ¢ ygactTrem OOKOBBIX IIETIEH aTKUIIOSH30JI0B.
Jlerkocts romonusa 0er3mipHbIX C-H cBsi3eii u ee
npuanHbL. [loydenue denona u areroHa u3 Kymosia.

9. Ilonnapomarnyeckre COeIUHEHNUs C
W30JIMPOBAHHBIMUOEH30JIBHBIMHU SIIPAMHU.

MeTo/p1 onTydeHus AUQeHuIa U ero NpoOU3BOIHbIX.
ATtponmzomepus B psany audenmna. CpaBHEHHE TOBEICHHS
OeH301a ¥ TUQeHnIa B PEakIusaxX dIEeKTPOPUIHLHOTO
3aMEIICHHUS.

MeTopl CHHTE3a COeTMHEHHUH psifia TpUdEeHUIMEeTaHa.
[Tpuaunbl 0coObIx cBo¥icTB C-H CBSI3M B METUHOBO IpyTIIe
tpudennnmerana. Tpudenunxaopmerad. OCHOBHOM
xapakTep TpupeHuakapounona. Kpacurenu psaa
TpU(EeHUIMETaHa, CTPOEHUE U LIBETHOCTH 3TUX
kpacutenein.* Tpudenmmernn-pagukan. Y cToivnBbie
paIMKaIbl, UX TOJYYEHHE U CBOMCTBA. Y CTOMYUBBIC
KapOOKaTHOHBI M KapOOAHUOHBI.
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10. IMTonuapomaruueckre COeTUHEHUS C
KOHICHCUPOBAHHBIMU OCH30JbHBIMHU SIIPAMU

Crpoenue HapTanmHa, aHTparieHa U heHaHTPEeHA. DHEPTUS
COIPSDKEHHMS ITUX coeMHEHU. Pactipenenenue
ANEKTPOHHOMN TUIOTHOCTHU B HaTallMHe, aHTpalleHe,
¢denantpene. Mx ¢pusnueckne cBOHCTBA.

XHUMHUYECKHE CBOMCTBA HaQTAIMHA, aHTPalleHA U
dbeHarpeHa: oKuCIeHue, HUTPOBAHUE, TAIOTeHUPOBAHUE,
aluIupoBanue, cyiabpuposanue. [IpaBuia opueHTanuu npu
peaknusx 3MeKTpoPuILHOTO 3amernieHus. Peaku
aHTpareHa ¢ JueHOPUIaMU.

AwnTtpaxutoH. [IpuMmenenue, noiaydenue, cBoicraa.*
CrexTpanbHbIi aHaTU3 OCH30UTHBIX apOMaTHYECKUX
COEMHEHU.

11. Ounctka TBepAbIX BemecTB. OnpeseneHue

TeMIIepaTypsbl IIABJICHUS 6
12. OuncTKa )KUAKUX BELIECTB, OIPEe/ICHIE TEMIIEpaTyphbl 6
KUIIEHUS

13. CuHTe3 ankeHoB 18
14. VI3yuenue cBOWCTB HEHACHIILIEHHBIX YIJIEBOJIOPOIOB 18

2. Moayasb 2. OnTtuyeckasi uzomepusi. 'ajjoreHonpon3BoaHbie YIJI€BOA0POI0B
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1. OnTruueckas uzomepus.
AcUMMETpHsI MOJIEKYJIBI U aCUMMETPUUECKUHN aroM
yIaepo/ia Kak MPUYMHA BOSHUKHOBEHHSI ONITUYECKON
M30MepUU. AHTUIIO/BI, palleMaThl, UX CBOMCTBA U OTIUYHSL.
CrepeonzoMepusi COEIMHEHUN C IByMSI aCUMMETPUUECKUMU
aromamu. J{luacrepeomepnl. Me3zodopmsl. [IpoeknnonHbIe
dbopmyinbl Dumiepa U mpaBuiIa UX MPUMEHEHUS.
Crepeoxumusi BEUIECTB CO MHOTUMU aCUMMETPUYECKUMU
YIJIEPOIHBIMU aroMaMu. YUCIIO CTEpEOn30MEPOB.
Konduryparus u 3nak Bpatienus. D-psipl, L-psiibl.
Mertobl pa3iesieHus paleMUYeCKUX COCIMHEHUN Ha
ONTUYECKU aKTUBHBIE KOMIIOHEHThI. MexaHu3m
acuMMeTpuueckux cuHTe30B. [IpaBuno Kpama. Dputpo- u
tpeodopmbl. OrpeiesieHue NpoCTPaHCTBEHHON
KoH(puryparuu. PariemMmusanus, BaibI€HOBCKOE OOpaIeHue.
[TonsATHe 0 AUCTIEpCUM ONTUYECKOTO BpAICHUSI.
CrepeonzoMepust AJICHOB, KyMYJIEHOB, CIIHPAHOB.
ATtponuzomepus
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2. ['aoreHONnpoOU3BOHBIE YTIEBOIOPOIOB.
Homenknarypa u u3omMepusi MOHOTATOT€HIPOU3BOIHBIX
IpeaesbHbIX yIiIeBoaopoaoB. KauecTBeHHOE 1
KOJIMYECTBEHHOE OTpeIeIIEHUE TaIOTCHOB™ .

[TonyueHune raoreHanKuIOB U3 IPeaeIbHbIX
YIJIEBOAOPO/IOB, ATIKEHOB U CIIUPTOB.

XapakTepuCTUKa CBS3EH B MOJIEKYJIE TATOUIHOTO
ankwia. JlunonbHbie MOMEHTHI. DU3NYecKkue CBONCTRA.
Xumudeckue cBoicTBa. Peakiinn Hyki1€ouILHOTO
3aMeIEHUs TaToreHa Ha THAPOKCUIIbHYI0, ATKOKCUIIBHYIO,
HUTPWIBbHYIO, AMUHO- U HUTPOTPYIIIBI, TATOTEH U Jp.
Brnustnue npupoabl, CTpOCHUS pearupyomux BEeECTB U
YCJIOBUI PEaKIMil Ha JIETKOCTh 3aMEIICHU rajloreHa.
JBa Mmexanu3ma 3amereHus: SN1 u SN2. Biusnue
MeXaHU3Ma Ha CTEPEOXUMHUIO peakuil HyKJICO(PHIbHOTO
3aMelIeHus: 00pa3oBaHNe KapOOHUEBBIX HOHOB,
BaJIbJICHOBCKOE oOparieHune. HykineodpuibHOCTh 1
OCHOBHOCTb pEareHToB. [ eoMeTpust mepexoTHOro
coctosinusl. KOHKypeHIus peakunii 3aMenieHust 1
aNMUMHUHHApOBaHus. Mexannsmsl E1 u E2.

3. 3ydeHune CBOMCTB apOMaTn4eCKUX COEINHEHUH.
Peakuiuy 31eKTpopUIBHOIO 3aMeIeHHs

4. 3yueHne CBOMCTB ONTHUYECKHU aKTUBHBIX COCTMHEHUM 6

5. CUHTE3 TaToreHONPOU3BOIHBIX YTIIEBOJOPOIOB 6

3. MoayJas 3. MeTaJo- 1 3JieMeHTOOprann4ieckue coenuenusi. Cnuprsol, GeHoJibl, NpocThie 3GUpbI, FIMOKUCH.
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1. MeTannopraHn4eckue COeTMHEHUS.

Knaccuduxkanus u Homenkiarypa. O0mmye moHsITHS O
METO/IaX MOJYYEHUS U CBOMCTBAX B CBA3U C MOJOKEHUEM B
nepuonyeckon cucreMe MeHjieneena.

CwmenanHble MAarHUAOPTaHUYECKUE COCTUHEHUS
(peaxtuBsl [punbspa), ux noaydenue. CoBpeMEeHHBIE
MPEJCTaBICHUS O CTPOCHUU MAarHUHOPTraHUYECKUX
coequHenuii. CBoiicTBa. BzauMosneiicTBue ¢
COEIMHEHUSIMH, COJICPKAILNMU MOJABUKHBIE aTOMBI
BOJOPO/Ia, C YIJIEKHUCIIBIM T'a30M. 3HaYCHHE
MarHMMOPTraHNYECKUX COCTMHEHUH JJIsl CHHTETUUECKON
OpPraHUYECKONW XMMUU — UX PEAKIMH C TATOMIHBIMU

aJIKHJIaMH, O0-OKHCSIMH, Kap6OHOHI/IJ'IBHI>IMI/I COCAUMHCHUSAMU.

CoBpeMeHHbIE TPEICTABICHUSI O MEXaHU3ME ITUX
peakuuii 1 o GakTopax, KOTOPhIE BIHUSAIOT HA TOOOYHbIE
MPOLIECCHI, CBA3aHHBIE C BOCCTAHABIMBAIOIIUM U
KOHJICHCUPYIOIIUM JIEUCTBUEM PEAKTUBOB [ prHBspa.
Jlutuiioprannueckue coequHenus. CBoiicTBa U 3HAYECHUE
JUUISl CHHTETUYECKOM OPraHUYeCKON XUMUH.

2. DnemeHTOOpTraHNYecKue coequHeHuss Ooiee
omnpenenenue. coenuHeHuit docdop- u
KpeMHHuopraHuieckue coennaerus. Kinaccudukarus u
HOMeHKJIaTypa. OcCHOBHBIE cIOcOOBI oaydeHus. O0rme
MOHSTUS O PU3NUECKUX U XUMUYECKUX CBONCTBAX.
[eperpynmupoBka ApOy3oBa. Peakiius Burrura.
[Ipumenenue kpemHmii- u pochopoprannyeckux
coeaunenuii. [omucunokcansr. *
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3. Couprel. Knaccudukariusi, HOMEHKIIaTypa, H30MEPHs
IPEJEIbHBIX OJHOATOMHBIX CIIUPTOB.

CrniocoObl MoNTy4eHus CIUPTOB: THIPOIU30M
TATOT€HAIKUIIOB; IEHCTBUEM METALIIOOPTaHNYECKUX
COEIMHEHMI Ha albJIeTU/Ibl, KETOHBI U CIIOKHBIE 3(DUPBI:
TUAparauend HenpeaeIbHbIX COEIUHEHU;
BOCCTAHOBJIEHUEM KapOOUYHMIIbHBIX COETUHEHUH U CIOMKHBIX
3pUpPOB, KAPOOHOBBIX KUCIOT (KATATUTHUESCKUM U
KOMIUIEKCHBIMU TUPUIAMU METALIOB). XapaKTepUCTUKA
csa3u C-O u O-H B criuprax. Bogopoanas cB3b.
XUMHUYECKUE CBOMCTBA CHUPTOB. KUCIOTHOCTB.
Acconmarus. OCHOBHOCTb ¥ HYKJI€O(HIBHOCTh CIIUPTOB U
ankoHoJsATOB. HykieodunpHOe 3amenienre rujpokcusia Ha
rayioret. Ilogy4eHne npocThIX U CI0XHBIX 3(UPOB,
peaKIus ¢ TATOUIHBIMU COeTMHEHHUSIMU (ochopa).
Henaceiennsie ciuptsl. X nonydeHnue, CBOMCTBA.
MHoroaroMHusle cnupTsl. [ukonu. [nnepuH, ero
nojy4eHue u npuMeHeHune. OOmas xapakTepucTuKa
MHOTOATOMHBIX CITUPTOB.
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4. ®enonsl. U3oMepus nu HOMEHKIIATypa (DEHOIIOB.
[Tonmyuyenue (peHOI0B U3 TATOreHIPOU3BOHBIX,
CyJIb(OKUCIOT, aAMUHOB, KyMOJIa.

Xapakrepucrtuka cBsizu C-O u O-H B penonax.
Bonoponnas cBsi3b.

Xummnueckue cBoiicTBa penosoB. KucioTHOCTS.
Acconmarusi. OCHOBHOCTh M HYKJICO(DHIIBHOCTb.
ComnocTaBieHue cBOMCTB THAPOKCHIIA B CIIUPTAX U (peHoIax
(xucIble CBOMCTBA, MOMyUYE€HUE MPOCTHIX U CIOMKHBIX
3(HPOB, peakIys ¢ TAIOUAHBIMHA COCTUHEHUAMH (Pocdopa).
Peaxnus 3amemenus B sype dhenona. Hurtpopanue,
cyns(hupoBanue, ranorenupoBanue Gpenona. Jlerictrue
niesioun Ha HuTpodenosl. [leperpynmuposka dpuca.
Kap6okcunupopanue (heHosITa, a30coueTaHue.

OO011as xapakTEepPUCTHKA JIBYX- U TPEXaTOMHBIX ()EHOJIOB.
[lony4yenune rupoXMHOHA, IPUMEHEHUE €T0 B KAYECTBE
BOoccTaHOBHTENS. [lomyyeHue u cBOMCTBA MUPOTAILIONA U
¢iopormonnHa.

CrexTpanbHBIN aHATW3 CITUPTOB U (DEHOJIOB.

5. V3y4yeHue CBOMCTB rajlOT€HOMPON3BOIHBIX

YTJIEBOJIOPOJIOB 12
6. MaruuiiopraHu4ecK1ii CUHTE3 12
7. N3ydyenne cBOMCTB ()eHOIIOB 12
8. Unentudukanys kapOOHMUIBHBIX COSIUHEHHH 6

9. IIpopaboTka TEOPETUUECKOTO MaTepuaina, opopmMIIeHUE U
HOATOTOBKA K 3alIUTE JJaOOpaTopHbIX padoT. Pemenne
3a1a4, IIOArOTOBKA K IIPOMEXKYTOYHOMY KOHTPOJIIO U 3a4ETy

108
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10. Kputepuu onieHKu 111 TOJIyYEHHUS 3a4eTa:

OIICHKA «3a4TCHOY» BBICTABIISETCS 00YyUaIOIIEMYyCs, €CITH B
OTBETE BEPHO MU3JI0kKEHO HE MeHee 70 % marepraia v He
JIOTYILEHO CYILECTBEHHBIX HETOUYHOCTEH;

OLICHKA «HE 3a4TE€HO0» BBICTABIISIETCS 00yJaroemMycs,
KOTOPBI HE 3HACT 3HAUNUTENbHOU "acTh (6omnee 30 %)
TEOPETUYECKOr0 Marepuaia U JOMyCKaeT CyIeCTBEHHbIE
OIIMOKHU.

11. TIpocteie 3¢pupst u snokucu. CTpoeHne, H30MEpHs,
HOoMeHKJarypa. [lonyyenue aeiicTBueM BOJOOTHUMAKOLIUX
CPEJICTB Ha CIUPTHI U JEHCTBUEM TraJIOT€HIIPOU3BOIHBIX Ha
ATKOHOJATHL. CIIOCOOBI MOJIYYEHUS TPOCTHIX IPHUPOB,
CoJIeprKallluX TPETUUHBIN pagukai. CBoHCTBa IPOCTBIX
3(UPOB MOJy4eHNE OKCOHUEBBIX COCTUHEHUIA,
KOMILIEKCO00pa3oBaHue, pacileIuieHue, OKUCICHHE B
TUJIPOIIEPEKUCH.

Hukmmueckue npoctsie 3¢upsl. [lomyuenue o-okuceii.
[IpeBpateHue oKucH STUIICHA IO JEHCTBUEM
AMEKTPOPMIBHBIX (M30MEepHU3alUs, PEaKIIUs C
TaIOreHBOI0POJaMH, BOJIOM, CIUPTaMH U STHIICHTIIUKOJIEM )
U HyKJI€O(WIbHBIX (aMMHUaK, aMUHBI, MarHUHOpraHU4ecKue
coeIMHEeHMs) peareHToB. TerparuapodypaH U JUOKCaH.
[IpumeHeHne OKHCH 3TUIIEHA B TIPOMBILIUIEHHOM
OpraHUYEeCKOM CHHTE3e. ™

[onsatue 06 opraHMYECKUX MEPEKUCIX U THIPONEpeKucsx. *
Hcnonb3oBaHnE OpraHMYECKUX MEPEKUCEN B OPraHM4eCKOM
CUHTE3E.

CrexTpanbHBIN aHATN3 MPOCTHIX A(PUPOB.

12. TTosrydeHue CIOKHBIX A3PUPOB 12

4. Moayas 4. KapoounjibHblie coennHeHusi. KapOoHoBbIe KMCI0ThI, KAPOOHOBbIE KHCJIOThI, COlepKalue Apyrue pyHKIUOHAIbHbIE
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1. Ctpoenue, METOIbI TIOJTYYCHHS KapOOHUITBHBIX
COCIMHEHUN

Crpoenue, n3oMepusi 1 HOMEHKJIaTypa albAeruI0B U
keToHOB. [Tonyuenue: u3 napapuHoOB U3 onepUHOB
(OKCocHHTE3), U3 alleTUIICHOB Mo peakiuu KydepoBa u
yepe3 BUHUIIOBbIE 3(UPHI, U3 AUTATOTCHIIPON3BOIHBIX, U3
CIIUPTOB: OKUCJIEHUEM M JIETUAPOTATOr€HUPOBAHUEM, U3
KapOOHOBBIX KUCIIOT CyXOW MEPEeroHKON KaJbIIMEBbIX COJEH
Y KaTATUTUYECKHU, U3 IPOU3BOAHBIX KHCIOT IPH TOMOIIH
METAUIOOPTaHUUECKUX COEMHEHUH U BOCCTaHOBJIEHUEM
110 Po3eHMyH1y M KOMILJIEKCHBIMU TMIPUIAMH METATIOB.
Peakuun @punens-Kpaprca u I'arrepmana. [lonyuenue
OKCHUKETOHOB 110 @pucy. [IpoMbIUIEHHBIE METOBI CUHTE3A
dopmanbaeruia, aneTaabIeruaa 1 aeToHa.
XapakTepucTrKa CBA3ei B KapOOHUIBHOM TpyIIIie,
[TongpHocTh n nonspusyeMocTs. Puznyeckue CBONCTBa
aTBJETH/I0B U KETOHOB.
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2. Peaknnu kapOOHHMIIBHBIX COCTMHEHUN

Peakuuu, 06yciioBIIieHHBIE TTOIAPHOCTHIO KapOOHUIBHOM
TpyNIbl Nody4YeHue OUCyIbMUTHBIX TPOU3BOAHBIX,
LIUaHTUJIPUHOB, TUAPATOB, B3aUMOJECICTBHE C
MarHMMOpraHNYEeCKUMHU COEIMHEHUSIMHU, AMUHAMMU.
TUIpa3uHaMH, AMMUAKOM, PEAKILIUS C TSI TUXITIOPUCTHIM
dbochopoM, TPUCOCTUHEHHUE CITMPTOB, MEPKAITAHOB,
TaIOTeHBOAOPOAHBIX KUCIIOT, TOJTYYECHUE O-TaTou13(PHUPOB.
KucnotHslil katanu3 peakiui MpucoeIMHEHHUS U
3aMEIICHHUS.

Karanutnyeckoe ruipupoBaHue U BOCCTAHOBJICHUE 110
Knemenceny.

[IpeBparenus apIeru10B 1 KETOHOB, CBSI3AHHBIE C
TUJPUIHBIME [IEPEeX0aMu (PEaKIUH C
KPUIITOOCHOBAHHUSMH ): BOCCTaHOBJICHHE 110 MelepBelny-
[Houunopdy-Beprero, okucienue no OnneHayspy, peakius
KanHunnnapo, BOCCTaHOBIEHUE KOMIUIEKCHBIMU THIPUAAMU,
peakuus TumeHnko. BoccTaHoBUTENIbHOE aMMHUPOBAHUE
KETOHOB (KaTamuTu4eckoe u 1o Jleikapry).
Boccranosnenne kapOOHUIBHOM IPYyMIbl B METHIICHOBYIO
(peakuus Kmxnaepa). OxuciaeHue ambIeruI0B U KETOHOB.
Peaxium anbiern1oB 1 KETOHOB, IPOTEKAIOIINE YEPE3
CTaJUI0 €HOJIM3alUU. MeXaHu3M eHOIU3aluu B KUCION U
IeI049HOM cpenax. [anorennpoBanue u ranopopmMHas
peakIysi, HUTPO3UPOBAHUE U OKHCIEHHE KETOHOB.
Anb10IBHO-KPOTOHOBAS KOHAEH canus. KonaeHncanus ¢
dbenomamu. Peakius Manamxa.

[Honmumepuzaunsa anpaerunos. Cunres Ilepkuna, peaknus
KneBeHnarenst, 6eH30MHOBasI KOHIEHC AL

CBolicTBa apOMaTN4eCKMX KETOHOB: pacUIEINIEHUE
IEJIOYbI0, IPEBPAILIEHUS B TUHAKOH. MeTauIKeTHIIbI.
Oxcumsbl. Hutponsl. [leperpynnuposka bekmana, ee
MEXaHU3M.
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3. Henpenenwasie u 1,2-,1,3-, u 1,4-nukapOboHUIBHBIE
COCTMHCHUS

HenpenenpHble anbaeruapl ¥ KeTOHB. BuHMIOrHS.
[Ipucoenunenne HykiIeo(QUIBHBIX PEAreHTOB K «,3-
HETpeAeIbHBIM alTbJICTH/IaM U KeToHaM. BoccTaHoBieHue u
OKUCJICHHE KapOOHUIILHOU IPYTIIBI C COXPAaHEHUEM
JIBOMHOM cBsi3U. [Ipucoemuenne raroreHBo0poI0B U
CIIUPTOB B KUCJION cpefe.

Kertensl, ux mongydeHnue, JUMEPHU3aIHs U UCTIOJIb30BaHUE B
KA4eCTBE allUJIUPYIOIINX areHTOB.

Ocob0enHocTH cBoMcTB 1,2-, 1,3-, 1,4- mansaeruioB U
KeTOHOB. beH3unoBas neperpynnupoBka. KeroeHnonbkas
tayromepus. [Ipumenenne auanbaeruioB 1 KETOHOB B
CUHTE3aX TeTePOIMKINYECKUX COSAMHCHUMN. *

AHanmm3 KapOOHUIBHBIX COCTMHECHHH.

4. Xunonsl. [Tonmyyenue o- u n-6en3oxuHoHOB. CBOMCTBA 1I-
OCH30XMHOHA: TIOJIyYeHHE MOHO- U INOKCUMOB,
MIPUCOEIMHEHHE XJIOPUCTOTO BOIOPO/1a, aHUIIMHA,
METHUJIOBOTO CIIUPTA, YKCYCHOTO aHTHIPUIA, PEAKIIIH C
CONPSHKEHHBIMU JMeHaMHu. OKHACIUTENBHO-
BOCCTAHOBUTEIIbHBIN MOTEHIMAT XUHOHOB. Mcnionbs30BaHue
XMHOHA B Ka4ecTBe OKUCIUTENS (XiopaHui). CeMUXHUHOH
KaK CBOOOJIHBIN paguKan. AHTUOKHCIUTEIbHOE IEUCTBUE
TUJIPOXUHOHA.* BeH30XHHONIHA TayTOMEPHS.
AnTpaxuHoH. Crioco0b!I MOTy4YeHUs: OKUCIICHUE aHTpalleHa,
CHHTE3 U3 MPOU3BOIHBIX OeH305a. CBOMCTBA: pacleIICHUE
IeJI0YbI0, B3aUMOJICHCTBUE C TUIPOKCUIAMUHOM,
BOCCTAHOBJICHUE B aHTPOH U aHTParuJpOXHHOH,
cynbhupoBanue. CHHTE3 aTM3aprHA U3 aHTPAXUHOH-2-
CyJb(OKUCIOTHI (MEXaHU3M PEAKITHN).
CHexTpOoCKONMMYECKUN aHATN3 alTbJIETU]I0B U KETOHOB.
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5. CtpoeHre 1 METOAbI MOJIy4YeHUs] KapOOHOBBIX KHCIIOT
W3oMepust 1 HOMEHKIAaTypa MpeleIbHbIX U apOMaTH4eCKUX
OTHOOCHOBHBIX KUCJOT. [lonydenue: oknuciacHueM
napauHOB, CIIUPTOB, ATBACTHIOB, THAPOIU30M CIOXKHBIX
3(GUPOB, HUTPUJIOB, FATOTCHIIPOU3BOAHBIX,
METAUIOPraHUYECKUM CUHTE30M, Ha OCHOBE OKHUCH
yIJIepoa, MAIOHOBOTO M aLlETOYKCYCHOTO 3(hHpOB.
MeToap! noydeHus 3aMeIIeHHbIX B spe OeH30MHbBIX
KHCJIOT.

Crpoenne KapOOKCHUIBHOM IpyMITbl U KapOOKCUIIaT-HOHA.
XapakTepuCTHUKA CBA3EH, MEKaTOMHBIE PAaCCTOSHUS.
BopopoaHbie cBs3M M TUMEPHOE CTPOECHUE KapOOHOBBIX
kHuca0T. Kucnotnocts u ee npuuuHsl. [lonspHble BIusHUSA U
CUJIa KUCJIOT. BiusHMEe IpUpOIbI U MTOJI0KEHUS
3aMECTHUTEJICH Ha CHITy apOMAaTUYECKUX KHUCIIOT.
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6. PeakninonHast cmocoOHOCTh KapOOHOBBIX KUCIIOT,
YTOJIbHOM KHCJIOTHI U UX TTPOU3BOIHBIX

[Torydyenue GyHKIIMOHATBHBIX TPOU3BOIHBIX:
TATOUAAHTUAPUIOB, aHTHIPUIOB, CII0KHBIX d(UPOB.
[IpeBparienue cioXHbIX 3QUPOB B aMH/IbI, THPA3UBI U
THIPOKCAaMOBBIE KUCIOTHI. [ MApOIN3 IPOU3BOIHBIX
KapOOHOBBIX KHCJIOT B KHCIIOHN U IIEITOYHON Cpejie.
Mexanu3M 3Tux peakuuid. BzaumonencTBue ciaoxHbIX
3(¢UpOB ¢ MArHUMOPraHUYECKUMHU COEAUHEHUSIMHU, C
IuTURATIOMUHUATAIpUAOM. [lonyyenue, ctpoenue u
cBoiicTBa aMu10B. [lomydyeHue, CBOMCTBA HUTPHUIIOB.
[Ipumenenwne 1ist CMHTE30B OCTEHA, XJIOPYTOIBHBIX
3(upoB, 3PUPOB YroIHHON U OPTOYTOIHHOM KUCIIOT.
Cepoyriepos, THOYTOJIbHbIE KHCIIOThI, KCAHTOT€HOBAs
KHCJIOTA.

CuHTe3 U npUMeHEeHUE MOUYEBHUHBIL. [ yaHUIUH, €r0 CUJIbHBIE
OCHOBHBIE CBOWCTBA.
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7. HenipenenbHbIC U JBYXOCHOBHBIE KApOOHOBBIC KHCIOTHI U
UX TPOU3BOJHBIE

Homenkiarypa u METObl CUHTE3a JIBYXOCHOBHBIX
MpEAETbHBIX KUCIOT. PUZHYECKUE CBOMCTBA. XUMUYECKUE
0COOEHHOCTH II1aBEJIEBOM, MAIOHOBOM, STHTAPHOH 1
aIUIIMHOBOU KHCHIOT. Mcoiib30BaHNe B CHHTETHUECKOMU
MPaKTUKE JUATUIIOKCATATa, IHTAPHOTO aHTHAPUIA.
AIUTTUHOBOM KHCJIOTHI, €€ AUATHIOBOTO d(UpPa, MATOHOBOU
KHCJIOTBI, STHJIOBOTO (Hpa MATOHOBOM KHUCJIOTHI,
KOHAeHcarys J{lnkMaHa, KOHIEH AU MATOHOBOTO d(upa ¢
anbJeruamMmu, alluJIONHOBAs KOHICHCAITHS.

[onmyuenue ¢praneBoii kucnotsl. [loaydyenne, XumMmuyeckue
CBOICTBA M MCIOJIb30BAHUE B OPraHUYECKOM CUHTE3€
draneBoro anruapuaa, ranumuaa, pranuna. Cuares
[abpuams.

OO01mas xapakTepuCcTHKa HelpeIeIbHBIX KUCIOT. Peakiumn
AIEKTPOPMIHHOTO U HYKICO(PUIHLHOTO MPUCOETNHEHUS B
psAy HenpeaenbHbIx KUucnot [lomydyenue, cBolicTBa U
MIPUMEHEHNE aKPUITOHUTPHUIIA.

O61mmas xapakTepucTika (pyMapoBoii U MAIEMHOBOM KUCIIOT.
[IprMeHeHrne MaTleMHOBOTO aHTUAPHIA B TUEHOBOM
cuHTese.*

CriekTpanbHBbIi aHATU3 KapOOHOBBIX KUCIOT U UX
MIPOU3BOJIHBIX; YCTOMYUBOCTD ALUIINEBOIO KaTUOHA.
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8. KapOoHOBBIE KUCIIOTHI C IPYTUMHU (DYHKITUSIMHU.
l'anoreH-, okcu-, OKCOKHUCIIOTHI.

Knaccudukarusi, HOMEHKIIaTypa U MoJy4yeHue.
Pu3nYECKUE CBOMCTBA.

3aBUCHUMOCTh XUMUYECKUX CBOMCTB IrJIOT€H3aMEIICHHBIX
KHCJIOT OT B3aUMHOTI'O PacIlOJIOKEHHUs rajloreHa u
KapOOKCHIIBHOW TPYTITIBI.

OcobeHHOCTH 0O-, -, Y-OKCHKUCIIOT. Peakiuu ¢ yqactrem
TOJIBKO OJTHOM WJIM 00erX (PYHKITMOHATBHBIX TPYTII.
Jlaktunel. JlakToHBl. BansaeHoBckoe oOparieHue.
Krnaccudukanus u HOMEHKIIaTypa o-, 3-, Y-KeTOKHUCIIOT.
TayTomepusi, BEIIETIEHUE TayTOMEPHBIX (hOPM.
TaytomepHoe paBHOBecHe. [IpumMepbl poTOTPONTHOM
TayTOMepHuU. [ paHuIa Mexx1y TayTOMEPUEH U U30MEPUEH.
MexaHu3Mbl ¥ TUIIBI TAyTOMEPHBIX MpeBpaieHuii. Karanus
KHMCJIOTAMU U OCHOBaHUAMU. [IprunHa 1BOMCTBEHHOU
CIIOCOOHOCTH. ANKUIMPOBAHNE U allMJIMPOBaHUE COJEei
KeToeHOJI0B. CHHTE3bI KETOHOB U KapOOHOBBIX KUCIIOT C
MTOMOIIIBIO alleTOYKCYCHOTO 3(upa.

9. lTonyueHne kKapOOHUIILHBIX COSTUHEHUI

10. M3y4yenue cBOMCTB KapOOHUIBHBIX COCTMHCHUH

5. Monayasb 5. Cepo- n a30Tcoep:kaime coeTuHeHust
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1. Cepo- 1 a3oTcoaepxaine COeTMHEHUS
[Tomyuenne u cBOMCTBa MEPKAITaHOB, CYIb(HIOB,
MOJIMCYIb(UTIOB. XapaKTEPUCTHKA CYIb(HOKCHIOB U
CyJb(OHOB.
Howmenknarypa, n3omepus ¥ MoixydeHHe CyIb(POKUCIOT
amuaruyecKoro U apoOMaTHIECKoro psaoB. Ouzndeckue
CBOMCTBA. XMMHYECKHE CBOMCTBA.
Peakuun HykI€0(MIBHOTO 3aMELIeHUs CYIb(OrPYIIIIHL.
@OYHKIMOHAIBIE TPOU3BOHBIE CYIb(OKUCIOT —
XJIOpaHTUAPUIBI U aMmuibl. CpaBHEHHE CBOMCTB
KapOokcmIbHOU U cynbdorpytil. CyiabhaHuiaMuHbIe
npenaparsl. *
Hutpocoenunenus.

Crpoenue nHutporpynmnsl. HoMenknarypa, usomepus u
KJaccuuKanus HUITPOCOETUHEHHH.

Mertoapbl Moy4YeHUsi: HUTPOBAHUEM YIJIEBOJAOPO/IOB IO
KoHoBaioBY, U3 TATOT€HIPONU3BOIHBIX, HUTPOBAHUEM
apOMaTUYECKUX COEAMHEHUMN, HUTPOBAHUE YEPE3 CTATUIO
HUTPO30COETUHEHUH.

du3nyecKue CBOMCTBA. XUMUYECKUE CBOMCTBA.
BoccranoBnenue - KarTamuTHYECKOE U XUMUYECKOE - B
amuHbI. O0IIas cXeMa BOCCTAaHOBJICHHUS QpOMATHIECKHIX
COEJIMHEHUI B KMCJIOW, HEUTPATbHOW U IIETOYHOMN Cpeax.
[TeperpynnupoBKU MPOMEKYTOUHBIX MPOAYKTOB
BOCCTAaHOBJIEHUS] HUTPOOEH3010B: (DEHUITUAPOKCUITAMUHOB
- CHUHTe3 aMHHO(EHOIIOB, MeperpynnupoBka Bannaxa,
OEH3UIMHOBAsI, CEMUANHOBAs, TU(HEHUITNHOBAS
neperpynnupoBKH.

YacTu4HOE BOCCTAaHOBJICHHUE JUHUTPOOEH30JI0B.
Konpnencanust o-HUTpOTOyOJa ¢ anbaeruaamu. OTinuue
CBOMCTB HUTPOCOEINHEHUH OT AIPUPOB a30TUCTON KHUCITOTHI.
JlelicTBue mienouei Ha NepBUYHBIE U BTOPUYHBIE
HUTpOocoeauHeHus Tayromepus: (EeHUITHUTPOMETAHA.
I'unponus aurpocoenuuenuil. Bzaumoneicrsue ¢
a3oTHCTOM KHucioToi. KonmeHcanms ¢ anpaernaamu.
B3ppiBoOIIaCHOCTH HUTPOCOEIUHEHUH.
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2. Amunbl. CTpoeHue, HOMEHKJIATypa, Kiaccudukarms,
U30MeEpUs.

[TomyueHue u3 ratoreHnpor3BoIHbIX 10 [odMany, 1Mo
[aOpuaiio, U3 CIMPTOB C AMMHAKOM, BOCCTAHOBUTEIBHBIM
ATKUITMPOBAHUEM KapOOHUIIBHBIX: COETUHEHUH 110
JlelikapTy, BOCCTaHOBJIEHUEM a30TCOIEPIKALINX
MIPOU3BOAHBIX KAPOOHMIIBHBIX COETMHEHUN U KapOOHOBBIX
kucnot. Mexanusm peakiuii [odpmana u Kypruyca.
[Tonydyenue U3 HUTPOCOECTUHEHUN BOCCTA HOBJIEHUEM
KATATUTUYECKUM U XUMUYECKHUM.

I'eomeTrpust MOsEKyJIbI aMMHaKa U aMHHOB.
®usnueckue cpoiictBa. CpaBHEHNE OCHOBHOCTH
apoMaTuyecux U anndaruyecKux aMuHOB.

XUMHUYECKUE CBOMCTBA. AJIKHMIIUPOBAHUE U
00pa3oBaHMEe YETBEPTUUHBIX COJIEH, UX CTPOEHHUE U
CBOICTBAa. ALIMJIMPOBAaHUE AMMHOB U TIPUMEHEHHUE 3TOTO
npolecca i 3aiUThl aMUHOTPYIIIIBI U PA3JEIeHUs CMecer
NEePBUYHBIX, BTOPUYHBIX U TPETUUHBIX AMUHOB.

BnusiHue aMuHOTPYIIIBI HAa CBOMCTBA OEH30JILHOTO SAIpa.
BinsiHue 3amectuTeneil Ha OCHOBHOCTh aHWJIMHOB.
CynbdanunamuaHble npenaparsl. ™

CrexTpainbHbIil aHATW3 AMUHOB U 3aMEIICHHBIX aMHJIOB.
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3. JInazo- 1 a30COeAMHCHUS

Peakuust 1uazoTUpOBaHUs, MEXaHU3M U YCIIOBUS €€
npoBeneHus. CtpoeHue conel quazonus. Paznuunbie
dbopMmbl muazocoenunenuii. Cxema [aHyga.
Peaknnu quasocoeIMHEHUH C BBIACIEHUEM a30Ta:
HYKJICO(UIHHOE 3aMEeIeHUE U PATUKATLHBIC PEaKITHH.
A30coYeTaHne KaK peakius dIEKTPOPUIHLHOTO 3aMEICHHUS
B apOMaTHuecKoM siipe. J[1azo- ¥ a30COCTaBISIONINE, UX
peaKIoOHHas CIIOCOOHOCTH B 3aBUCUMOCTH OT
3aMECTUTEIIEN B QpOMAaTUYECKOM sJipe. Y CIIOBUS COYETaHUs 2
¢ amuHaMu U (heHonamu, [lonmydeHne aMMHOA30COE€TUHEHHIM
(Tpua3eHoB), UX TAyTOMEPHUS U IPEBPAILEHUE B COIH
nuazonust. Azokpacurenu. MHAMKaTOpHbBIE TEPEXOIbI.
Crpoenue u criocoObl MoTydeHus ATn(haTnIecKux
nuazocoenuueHuil. [IpuMenenne nuazoMeraHa B KaYeCTBE
METWIIMPYIOIIETO areHTa, ero peakius ¢ KapOOHMWIbHBIMU
COCTMHCHUSIMU. JUA30METaH KaK UCTOYHHUK KapOCHOB.
[Tony4eHnue u ycTOMUMBOCTH TMA30YKCYCHOTO d(Hpa, ero
B3aMMOJECHCTBHE C AITKEHAMM.

4. AMuHOKUCTOTBI. AM(OTEpHBIN XapakTep aMUHOKHCIIOT.
NzoonexTpuueckas Touka. [loHsTHE 0 OUITONIPHOM HOHE.
beraunsl. Peaknu, oTimuaronue o-, B-, y-aMUHOKHUCIIOTHI.
JlakTambl. BaxHeWIe TUILI o -aMHHOKHCIOT - 2
KOMITOHEHTOB 0enkoB.* Cunres nentunos. CrrocoObl
3alIUThl AMUHOTPYIINBI U aKTUBALUS KapOOKCUIHLHOM
TpYIIbl AMUHOKUCIIOT. OnipeesieHue CTPYKTYPhl ENTUIOB.

5. Cunre3 IMPOU3BOAHBIX Kap6OHOBBIX KHCJIOT

12

6. 3yuenne o0mux CBOMCTB CEPO- U a30TCOACPIKAIINX
COCIMHEHHUH

6. Monysb 6. I'eTepouukinvyecKue coeJMHEHHUsI. YIJIeBOAbl. BBe/leHre B PeTPOCHHTETHYECKUI aHAJIN3
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1. Tereporukinueckue coenuneHus. [IsaTuaneHbpie
TreTePOLUKINYECKHE COSTUHEHUS

Onpenenenne. Kimaccuduxanus. [IsTuaneHHoe KOIbIO ¢
OJTHUM rerepoaroMoM (¢pypaH, TuodeH, muppoi). Obmue
METO/IbI MTOJIYYEeHHUS U3 AllUKINYECKUX COEAMHEHUH.
B3anmusbie npespamenus no FOpbeBy. ApoMarn4HOCTh
reTepOLMKIIOB U €€ MPUUMHBL. BrusiHue retepoaroma Ha
CBOMCTBA MATUWIEHHBIX TETEPOILMKIIOB - UX apOMATHUYHOCTh
U HenpeAebHOCTb. Peakiuu 3eKTporuIbHOrO 3aMeleHust
B psany ¢ypana, TnopeHa u nuppoia. Peakimu
TUJIpUPOBaHUs U okuciieHusi. DypaH B TMEHOBOM CHUHTE3E.
[TonyuyeHue 1 CBOMCTBA IUPPOJIKATUA U
nuppoJIMarHuiranoreHn10B. ConocTaBieHuE co
cBoiicTBamu ¢eHonsToB. KOHACHCAIMS 0-METHIIUPPOIIA C
dbopmanbsaerugom. [loHaTre 0 CTpOEHNN U OMOXUMUYECKON
pomnu xjopoduiiia u remoriioouna. *

[TaTuuneHHble HUKIIBI ¢ ABYMs rerepoaromamu. [IpoGiema
APOMATHYHOCTH. DIEKTPOPUIBHBIE U HYKJICODUITHHBIE
peaxnuu (00mast XapakTepUCTUKA Ha TPUMEPE MUPa3oia u
UMU1A30J13).

Metoapl cuHTe3a UHI0JI0B. XUMHUYECKHUE CBOMCTBA
MHJ0JI0B. BoccTaHOBNIEHHE BOJOPOAOM B MOMEHT
BbIZeeHus. [IpoToHHas moaBMKHOCTHL BoAgopoaa B NH-
TpymIie U ee Mpu4uHbl. MHIomuIMarauid OpoMua u
WHJIOJIMITHATPUHN U UX peakiuu. Peakium anexTporiibHOTO
3aMEIIEHUs B A/Ipe UHAOJA.
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2. llecTr4ieHHBIE TETEPOIUKINYECKUE COCTUHEHUS

HomMeHknarypa v cMHTE3 IPOCTEUIINX IPOU3BOIHBIX
nupuanHa. PactipeaeneHue 31eKTpOHHOM IITIOTHOCTH B €10
SIpe.

OCHOBHOCTB aromMa a30Ta, CPaBHEHHE C MUPPOJIOM.
Peakuuu 31eKTpOQUIBHOTO 3aMEIICHUS B AIpe TUPUINHA.
N-okuch nupuanHa U ee HuTpoBanue Mcnonb3oBanue N-
OKHCH HUTPONHUPUIMHA JIJISl TOJIyYeHHUS] aMUHO- U
XJIOPIUPHUAMHOB. Peakiny nupuanHa ¢ aMuaoM HaTpus
(Unun6abuH), eaKuM Kanu, GEeHIUTUTHEM.
HyxneodunbHbIi XapakTep peakuuid. TayTomepus o- u y-
okcunupuauHa. Konaencamus MeTuInupuinaa c
anpaerniamu Pacienienue nupuanHOBOrO KOJIbLA.
N3omepust, HomeHknarypa u cunres (1o Ckpayny u
Hebnepy-Muiepy) NpocTeHIMx MPOU3BOIHBIX XUHOJIMHA.
OxucneHre XMHOJIMHA ¥ BOCCTaHOBJIEHHUE €r0 BOJIOPO/IOM B
MOMEHT BblieneHus. Hurposanue u cynbhupoBanue
xuHoiauHa. CuHTe3 8-0KCcMXMHONMMHA. Vcrionb30BaHue €ro B
AQHATUTUYECKON XUMHH.™ AJIKaTou bl psiia MUPUANHA.
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3. YrneBoasl. MOHO-, AM- ¥ OJIUCAXapU/IbI.
Knaccuduxkanus u HomeHnkiaarypa. MoHocaxapuabl Kak
OCHOBHAs CTPYKTYpHas €IMHULIA YIJIEBOJIOB: alb/103bl U

KETO3bI (TPHUO3bI, TETPO3bI, IEHTO3bL, TeKco3bl). D u L-psabl.

[IpuHIIUTT BEIBO/IA CTEPEON30OMEPHBIX (hopmyst anbo3 D-
psana. Hukmmueckue Gpopmyiibl. @ypaHo3bl U THPAHO3BI.
MyTaporarusi, a- u B-crepeonzomepust. Kondopmarmm
MOHOCAaxXapua0B. XUMUYECKHE CBOMCTBA: BOCCTAHOBJICHUE,
OKHCJICHUE, B3aUMOJICHCTBUE C KUCIOTAMM,
ATKUIIMPOBAHUE, AllMIIMPOBAHUE, 00pa3oBaHUE
ApUITUIPA30HOB U 03a30HOB. [ TMKO3UABI, UX
pactipocTpaHenue B npupojae. OcoOeHHOCTH TIMKO3UTHOTO
TUJIPOKCHJIA.

Jucaxapuibl 1 UX paclpoOCTpaHEHUE B IPUPOAE. THIIbI
cBsi3eil B HUX. JlokazarenbcTa CTpOEHUS TPOCTHUKOBOTO
caxapa 1 ManbT03bl. OCOOEHHOCTH CHUHTE30B JHCAXapHI0B
13 MOHO3.

[Tonucaxapupl, UX HAXOXKJEHUE B IPUPOJIE U 3HAUCHHE.
[IpencraBneHue o CTPOSHUH KpaxMalia U HEJUTIOI03bI.
XUMHYECKUE CBOMCTBA Kpaxmasa U LEJUT0JI03bl, UX
MOJTyY€HHUE U3 PUPOTHOTO CHIPhS U HCIIOIb30BAHUE.

4. ITpOMBINIEHHBIN OPraHUYECKUM CUHTE3

CoipbBast 6a3a MPOMBIIIIEHHOTO OPIraHMYECKOro CUHTE3A.
[TpoMmblIITIEHHBIE KATATUTHYECKUE MPOLIECCHl TepepabOTKU
(aTHIIEHa, IpoTuIIeHa, OyTeHOB U OyTaaueHa-1,3).
[TpousBoacTBa GeHosa, CTUPOIIA, IUKIOTEKCaHAN
ATKUIIOCH30J1CYNb(OHATOB.

5. CuHTE3BI C UCII0JIB30BaHUE COJIEH AUA30HUS 24
6. [Tonyuenue reTepolMKINYECKUX CUCTEM 18
7. UnenTudukamus reTepouKInIecKiX CHCTEM 12
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8. I3ydyeHue CBOMCTB yIiIe€BOJOB

9. IIpopaboTka TeopeTUUECKOro Marepuaia, opopmiIecHHE 1
MOJTrOTOBKA K 3alllUTe Jab0paTopHbIX paboT. Pemenue
3a1a4, MOATOTOBKA K HTOTOBOMY KOHTPOJIO

110

10. Kputepuu sK3amMeHalMOHHON OIEHKHU:

OIICHKA «OTJIMYHOY» BBICTABIISICTCS 00YJAIOMIEMYCs TIPH
MIOJTHOM OTBETE Ha BOIPOCHI C YKa3aHUEM ITPUMEPOB U
MOJIHBIMU OTBETAaMH Ha JIOTIOJTHUTEJIbHBIE BOITPOCHI.
OIICHKA «XOPOIIIO» BBICTABIISETCS 00yUaroIIeMycs pu
MIOJIHOM OTBETE Ha BOIPOCHI C YKa3aHUEM MTPUMEPOB U
OTBETaMHM Ha JIOTIOJTHUTEIIbHBIE BOIIPOCHI C HEOOIBIITMMHU
HETOYHOCTSMH.

OIICHKA «YJOBJICTBOPUTEIHHOY» BBICTABIIACTCS
o0ydaroremMycst Ipy MOJIHOM OTBETE Ha BOIIPOCHI 0€3
yKa3aHUsl TIPUMEPOB U HE OTBETE HA JOTOTHUTEIIHHBIC
BOIIPOCHI.

OIICHKA «HEYIOBJICTBOPUTEIHHOY» BBICTABIISACTCS
oOyJaroreMycst Ipu YaCTUIHOM OTBETE Ha BOMPOCHI Oe3
yKa3aHUsl IPUMEPOB U HE OTBETE Ha JOTOJHUTEIbHBIC
BOIIPOCHI.

Bcero

70

216

218
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4 YyeOHO-METOAMYECKOEe oO0ecmeYeHue TUCIHUMINHBI

4.2 JIulieH3UOHHOE U CBOOOJHO PACIPOCTPaHsieMoOe NMPOrPaMMHOe

o0ecreyeHune, B TOM YHCJIe 0T€YeCTBEHHOr0 MPOU3BOACTBA (IPOrpaMMHOe
o0ecreyeHne, Ha KOTOPOe YHHBEPCHTET HMeeT JHUIEH3UI0, 2 TAKKe CBODOTHO
DacnpOCTNaHsieMoe MDOrNAMMHOe of0ecreyeHue):

1.
2.

Microsoft Office Professional Plus 2007.

[Mpunoxenuss ChemOffice Ultra 11 - makeT yTUIUT 111 XUMHUKOB, TaKUX KaK:
ChemDraw, Chem3D, ChemFinder, ChemACX

4.3 UnTepHeT-pecypchl, BKIKOYasA NMpodeccuoHalbHbIe 0a3bl JaHHBIX
U MH(GOPMAIMOHHBbIEC CIIPABOYHbIE CHCTEMBbI:

Hayunas Onexkrponnas bubnuoreka e-LIBRARY.RU. IlonHoTekcToBas
kosekuus «Poccuiickue akagemMuueckue sKypHaisl on-line» (M31aTeiabCTBO
«Hayxka») Bxiatouaet 139 xypHanoB. 3aKI0YEHO JTULEH3NOHHOE COIAlIEHUE
(mo HOs1Ops 2021 T.) 00 WCTIOIB30BAaHUH PECYPCOB CO CBOOOIHBIM JJOCTYIIOM C
KOMITbIOTEPOB YHUBEPCUTETCKOM ceTH. — Pesxum noctyna: http://elibrary.ru/.

Nature Publishing Group — rooBas nmoamnucka Ha HayYHbIE SJIEKTPOHHBIE
xKypHae! u3aarenscTBa Nature Publishing Group: Nature Materials, Nature
Nanotechnology. — Pexxum noctyma: http://www.nature.com .

EBSCO Journals (komnanust EBSCO Publishing) — anekTpoHHBIE KypHATHI.
Bcero 6onee 7000 Ha3BaHMI KYpPHAIOB, 3,5 THICSYH PELEH3UPYEMBIX
KypHanoB. — Pexxum noctyna: http://search.ebscohost.com

4.Cambridge University Press - mocTyn K TEKyIIMM BBIITYCKaM KypHaJIOB
u3narenscTB Cambridge University Press (¢ 1996-2015 1r) . — Pexxum
noctyna: http://www.journals.cambridge.org

5.Royal Society of Chemistry. — Pexxum nocryna: http://www.rsc.org

6.Elsevier - moctyn k Freedom Collection uzgarensctsa Elsevier. B
komrurekT noanucku Freedom Collection uznarenscrBa Elsevier Bxoasar
AJIEKTPOHHBIC HAYYHBIE MTOJIHOTEKCTOBBIC KYPHAIBI IO BCEM 00J1aCTSM HayKH,
TEeXHUKHU, MENIIMHBI, pa3MenieHHbIe Ha mardgopme ScienceDirect, (23
MpeIMETHbIE KOJIJIEKIMH), oxBar 0ojiee 1900 Ha3BaHuUil KypHAOB. ApXUB
2010-2014 rr. . — Pexxum noctymna: http://www.sciencedirect.com

7. DNEeKTpOHHAs XUMHUUYECKas SHIIUKJIONEANS — OH-JIalH. . — Pexxum nocrtyna:
http://www.xumuk.ru/encyklopedia/.

8. CaiiT mo MPUMEHEHHIO METOJOB MareMaruyecKol CTAaTUCTUKHU U
TEOPHUU BEPOSITHOCTEH B aHATUTUYECKON XUMHUU AJIs1 00pabOTKH PE3yIbTaroB
QHATUTUYECKUX U3MepeHuil. — Pexxum noctyma: http://chemstat.com.ru/

9.CrpaBOYHUK 110 XMMHUH: OCHOBHBIE ITOHATHS, TEPMUHBI, 3aKOHBI, CXEMBI,
dbopmynel, cipaBouHbIi MaTepuan, rpaduxu / JI. H. bamnos, U. JI.
[Tepdunosa; Cankt-IlerepOyprckuii MOTUTEXHUIECKUM YHUBEPCUTET. -
Mocksa: [Ipocnekr, 2010. - 155 c.
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10.  10.9nexTpoHHO-O0MOIMOTEUHAs CHCTEMa Znanium.com MpeoCTaBIseT
3apeTUCTPUPOBAHHBIM IOJIH30BATENSIM KPYIJIOCYTOUHBIN TOCTYH K
ANIEKTPOHHBIM M3JAaHUSIM U3 JIF000H TOUKH MUpPa MOCPEACTBOM ceTu MHTepHeT.
— Pexxum noctyma: http://znanium.com/

11.

S ®oHa OLEHOYHBIX CPEICTB

OueHouHbIE CpeJCTBA HAXOJATCA B MPUIIOKEHUU K paboOyuM Mporpammam
JUCLUTUIMH.

6 MartepuajbHo-TeXHHYeCKasi 0a3a, HeoOXonMMasi ISl OCYyLIEeCTBJICHUS
00pa30BaTEJBLHOIO MPOoLecca Mo AMCHHILIHHE (MOLYJII0)

JUi 9TeHus IeKUMHA UCTIOBb3YETCsl ay AUTOPUSi, 000PYJOBaHHAS MYIbTUMEIUIHBIM
obopynoBanuem. [IpakTnueckue 3aHATHS TPOBOIATCS B y4eOHOM ayUTOPUU C
UCTIOJIb30BaHUEM JOCKH. JIabopaTopHbIe 3aHATHS MPOXOIAT B 1A0OPATOPUIX
Kadeapbl OpraHnYeCcKoi U aHATUTUIECKON XMMUH, OCHAILICHHBIX CIEIHATEHBIM
o0opy1oBaHUEM (BBITSKHBIE MIKa(bl, pAKOBUHBI), TPHOOpaMH U XUMUYECKON
MOCY0M.
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