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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

U3y4yeHHe CTPOCHUS, METOJOB CHHTE33, XUMHUYECKHUX CBOHCTB H
Oouonornyecknx (YyHKIUI TeTePOLUKINYECKUX COCIUHEHHN; (OpPMUPOBAaHHUE Y
CTYIACHTOB 3HAaHWW W yMEHHH, TO3BOJIIONIMX TUIAHUPOBATh CHHTE3Bl PA3INIHBIX
TeTepOLUKINYECKIX COSANHEHUN

1.2 3apauyu u3y4yeHUus JUCHUATIMHBI

BOIIPOCAX HOMEHKJIATYpPBI, CTEPEOXUMHUH, METOAAX TIEeTEPOLMUKIN3ALNU U
[JIaBHBIX  KJlaccax  TIETEPOLMKIMYECKHX COCAVMHEHWM, Ha MpUMEpe 3HaHUe
reTepoapoMaruueCcKuX COEJIMHEHUH, 3aKOHOMEPHOCTEM WU3MEHEHHUS ux
PEaKLIMOHHON CMOCOOHOCTH, HAa OCHOBE [ETAIBHOTO aHaum3a (yHIaMEHTATbHBIX
(U3BUKO-XMMUYECKUX XapaKTEPUCTHK TE€TEPOLMKIOB YMETh HHTEPIPETHUPOBATh HX
PEAKLMOHHYIO CLIOCOOHOCTb.

1.3 IlepeueHb NmJIaHUPYeMbIX Pe3yJbTATOB OOyYeHHUS MO JUCUMIIJIMHE
(MOnyJII0), COOTHECEHHBIX ¢ IUIAHUPYeMbIMH pe3yJabTATAMH OCBOCHHS
o0pa3oBaTeJbHOI MPOrPaMMbI

Kog n HavmeHoBaHve nHavkaTopa | 3annaHupoBaHHbIe pe3ynbTaTbl 06y4YeHUst No AUCLUMNINuHE
OOCTWKEHUS| KOMMETEeHL N

IK-11: Crioco0eH mJIaHUPOBATH PadoTy M BLIOUPATH a1eKBATHbIE METO/AbI pPellleHusl
HAYYHO-UCCJIeI0BATEIbCKHUX 32124 B BLIOPAHHOI 00,1aCTH XUMMHU, XUMHYECKOI
TEXHOJIOTMU WM CMEKHBIX ¢ XUMHUeH HayKax

1.4 Ocol0eHHOCTH peaM3alMu IUCIUTLTHHBI
SI3BIK peanu3anuy IUCUUILIMHBL Pycckuil.

Jucuuruinaa (Monyiip) peanusyercs 6e3 npumenenus 0 u JIOT.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

e
Bcero, | |
. 3aUeTHBIX
Bun yue6HO# paboThI —
(akam.gac)
KonrakTHas padora ¢ 1,5 (54)
npemnoaaBaTeseM:
3aHATHA JTEKIMOHHOTO THIA 0,5 (18)
MIPAKTHYCCKUE 3aHATHS 1(36)
CamocrosiTesqbHas padora
1,5 (54)
o0yvyarommxcs:
KypCOBOE TIPOSKTHPOBaHKE
(KTT) Her
KypcoBas pabora (KP) Het




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. KpaTkasi HCTOpHSI XUMHH IeTEPOIUKIO0B. APOMATHYHOCTH M NPaBHJI0 XIOKKeJIs

1. Kparkas uctopusi XMuMUH reTEPOIUKIIOB. Y CIIOBHOCTh
BBIJICJICHUSI B OTJIEIbHYIO T1aBy. [IpeumyiiectBeHHOE
3HauEHHUE a30Ta, KUCJIOPO/a U Cephl Kak rerepoaroMa.
Knaccudukanus reTepounKkioB: IO pa3Mepy LUK, 10
reTepoaroMam, Mo UX YKCIY U B3aUMHOMY PacIioyIOKEHUIO
B 1IMKIiie. HoMeHkI1aTypa reTepouKIIOB: TPUBUAIbHbBIE
Ha3BaHusl; cuctema ['aHua-buiibiMaHa 1 HOMEHKJIaTypa
HIOITAK; 3amectuTenbHas HoMeHKiIarypa. Homenknarypa
AQHHEJIMPOBAHHBIX ITUKJIOB.




2. Apomarn4HOCTh U mipaBriIo X1okkens; metoq MOX u ero
IPUMEHEHNE AJIs aHAIN3a apOMaTUYHOCTH [ |-crucTeMm.
['eTepoapoMaTu4HOCTh, TETEPOATOMBI TUPPOIBHOTO U
NUPUIMHOBOIO  THIIA; UCKIIFOUYEHHUS, IOKa3bIBAIOIINE
YCIIOBHOCTb TaKOrO AeNeHUsl. ApPOMAaTUYHOCTh CUCTEM C
KOHICHCUPOBAHHBIMU U NIEPU-KOHAEHCHPOBAHHBIMU
UKJIaMU (MHI0JIM3UH, XMHOIM3UHUM, TEPUMU/IUH,
LIUKJIa3UHbI). APOMaTMYHOCTb I'€TEPOAHHYJIEHOB U
CUJHOHOB. AHTHapOMaTHYecKue cuctembl. KauecTBeHHbIE
Y KOJINYECTBEHHBIE KPUTEPUH APOMATUIHOCTH: 2
CTPYKTYpHbIE, MAarHUTHbBIE, SJHEPTETUUECKHE U XUMHUYECKHE
kputepuu. HIkanbl apoMaTnyHOCTH T€TEPOAPEHOB.
[TupuoHbl, TUPOHBI U UX aHATOTH. N-OKucH NUpHUINHA U
€ro aHaJIOTOB; WINABI K ME3UOHHbBIC CUCTEMEL, 1,3- u 1,4-
JTUTIOJIN; aHTUPOOCHOBAHUS. AHTHAPOMAaTHYECKHE
LIECTUYWIEHHBIE TE€TEPOLIUKIIbI. HACHIIIEHHBIX I'€TEPOLIUKIIAX
(Manble UKIIbI, MAKPOLIUKINYECKUE COSUHEHHUS);
HaXxO0KJEHHE B IIPUPOJIE; UCIIOJIB30BaHUE B OPraHUYECKOM
CUHTE3E.

3. HaCBIIEHHBIX TETEPOITUKIIaX (MaTbIe ITUKJIBI,
MaKpOILMKINYECKUE COCTUHEHMS ); HAXOXKJIEHUE B IPUPOJIE; 6
WCITOJIb30BAHUE B OPTAaHMYECKOM CHHTE3E.

2. Konnenuusi nm-u30bITOYHOCTH U N-1epUUUTHOCTH. O01Iasi XapaKTEePUCTHKA IIeCTUYJIEHHBIX FeTePoapeHoB

1. KoHuenust n-u30bITOYHOCTH U M-AC(PUIUTHOCTH
rerepoapeHoB (AnbbepTn). JJoCTOMHCTBA M HEJJOCTATKU
KOHIICTIIIUH; 001I1ast ¥ JIOKAIbHAS M-M30bITOYHOCTD U I1- 2
neUIUTHOCTE; I-aMmpoTepHOCTh ([Tokapckwmii); mpuMepsI
COOTBETCTBYIOIIUX TETEPOAPOMATHUECKUX CHCTEM.




2. O0mas XxapakTeprucTHKa MIEKTPOHHOTO CTPOCHUS,
APOMATUYHOCTH U PEAKIIMOHHON CIIOCOOHOCTH
MIECTUWICHHBIX reTepoapeHoB. [TupuanH, a3uHbl 1
6CH38.3I/IHI:I. KaTI/IOHbI MUPUANHUSA, TUPUTUIAA U
THATUPWINS U UX OeH3Mpon3BoAHbBIC. [[MPUAOHBI, TUPOHBI 2
u ux aHanoru. N-OKucH NUpUIMHA U €T0 aHAJIOTOB; WIH/IbI
1 ME3WOHHBIE CUCTEeMEI, 1,3- 1 1,4-mumonm;
AHTUAPOOCHOBAHM. AHTI/IaPOMaTI/I‘-IeCKI/Ie HICCTUYJICHHBIC
TeTePOITUKIIBI.

3. IlupuaoHsbl, MUPOHBI U UX aHAIOTU. N-OKHUCH NUPUANHA
Y €0 aHaAJIOrOB; WIIMALI U ME3UOHHBIC CUCTEMBI, 1,3- 1 1,4-
JTUTIOJNIN; aHTUPOOCHOBAHUS. AHTHAPOMATHYECKHE
[IECTUYWICHHBIE TeTEPOLIUKIIBI.

3. O01Me 3aKOHOMEPHOCTH BJIMsIHMSI 3aMecTuTeNeH. IIprcoennHeHHe HYKI€O(UIOB K HEHTP

AJbHBIM I'€TCPOIUKJIAM

l. OO6mue 3aKOHOMEPHOCTH Tepelauyn BIUSHUS
3amecTuTeNel B sape NUPUANHA; Pa3IUYie B CBOMCTBAX
3amecTHuTelNel B ab(a-, 0eTa- ¥ raMMa- TOJIOKECHUSIX
nupuanHa. TayTomepus 3aMeIeHHbIX TUPUIUHOB: BIUSHUE
npupo Ikl anbda-, 6eTa- u ramma- 3amecturens ( OHI,
NH2[1, SH[!, CH3- rpymn) Ha 0JI0KeHUE TayTOMEPHOTO
paBHOBecus1. D deKT aza-3amenieHus (Ha mpuMepe
HOPUPOAHBIX OKCUITUPUMUANHOB)




2. Peakumu ¢ nykneodunamu. [IpucoenuHenune
HYKJICO(DUIIOB K HEUTpaTbHBIM IeTEpOIMKIIaM: 00pa3oBaHHe
AQHUOHHBIX CUTMa- KOMILJIEKCOB (IMHUTPOIUPUIUHBI),
KOBaJIeHTHas ruparauus (nrepuaunsl). Ilpucoenenenne
HYKJIEO(UIOB K FeTEPOLUKINYECKUM KaTHOHAM:
o0pa3oBaHMe NICEBIOOCHOBAaHUH; coeauneHus PeiiccepTa.
['erapmmmposanue. [Ipobrnema anbda-, ramma-
CEJIEKTUBHOCTH. THIBI MEXaHU3MOB HYKJICO(PUIHLHOTO 1
3aMEILCHUS B PAly TUPUIMHA U €ro aHaoroB: SN2Ar u
SNH, EA u AE, kuse- u teie- 3amemenue, SN- ANRORC.
[Ipumeps! peakiuii HyKI€0(PIBHOTO 3aMEIIECHUS TATOTCHA,
HUTPO- U TUIPOKCUIBHOU Ipymil. TpaguiuoHHbIN
Mexanu3Mm SN2Ar. CpaBHUTEIbHAS aKTUBHOCTh
XJIOPIPOU3BOIHBIX (B PsAy MUPHIUH, TUPUIUHUAN, OEH3017,
HUTPOOEH30).

3. Kucnotnsiit karanu3. Bausinue 3amectureneit (B T. 4.. aza
-3aMeleHIe U OCH3aHHETUPOBaHUE). 3aMeICHHE C
OTILEIUICHUEM 3aMECTUTENISl Y COCETHET0 U Ooliee
OTJIAJICHHBIX aTOMOB (KHHE- U TeJle-3aMEeIlEeHNuE);
3JIMMUHUPOBAHUE TPYIIIBI y aToMa a30Ta. Peakuus
UnunbabuHa. CeneKTUBHOCTD U JIETKOCTh MPOTEKAHUS 12
peakluy B psily a3MHOB. 3aMEelleHUE C OTILEIIICHUEM
3aMECTUTENs Y COCEIHEro U Ooiee OTAAIEHHBIX aTOMOB
(KuHe- U Telle-3aMelleHHE ); STUMUHUPOBAHUE TPYIIIBL Y
aroma azota. Peakuus Unun6abuna. CelleKTUBHOCTD U
JIETKOCTh MPOTEKAHUS PEAKLIUHU B PSTy a3UHOB.

4. Peaknuun PACKPLITUA NUKJIA U PCHUKJIU3ALIUA. OCHOBHOCTD NMUPUAUHOB, a3HHOB U UX 6eH3l'IpOI/I3BOI[HLIX. IlecTu4ieHHBIE rerapeHnl




1. Peakuyu pacKpbITUA LIUKJIA U PELIUKIA3ALIMS.
IunponuTndeckas HecTaOMIBLHOCTH a3UHOB. Paciieruienue
NUPUAVMHUEBOTO IIUKJIA IO I€UCTBUEM ILEJIOYH U aMUHOB.
I'maponus coselt TUpWILIAA Y TUATMPUTUINSL.
HyxneodunpHoe 3amenienne, COnpoBOX1aeMoe
peuukinnzanuent; koukypenmus npoueccoB SNANRORC u
SN2Ar. MonekymnsipHbl€ IEperpynnupoOBKY, MPOTEKAIOIINE
no Mmexanu3my ANRORC. Ileperpynnuposka JlumpoTa u ee
araiord (Koct, CarutysuiiH); neperpynnupoBKy B
AQHHEJIMPOBAHHBIX CHUCTeMax. Peakiuu peluKiIn3aiim c
BKJIFOUEHHEM (parMeHTa Hykeoduia: Tpanchopmarus
MUPUIUTHEBBIX COJICH B IPOM3BOAHBIC TUPUINHA U OeH30I1a.
Pennxnnsanus nMpuInHOB, TUPUMHUANHOB, TPUA3UHOB U MX
coJiel. Penuknusanys ¢ paCIIUpEHUEM U CY)KECHUEM LIUKJIA.
NHnonel u3 conelt HUTPONUPUIUHHSL.

2. Peakumu ¢ anexrpodunamu. OCHOBHOCTb MTUPHUAMHOB,
AQ3MHOB U UX OCH3MPOU3BOIHBIX; BIUSHUE 3aMECTUTEIICH.
A3uHBI Kak ocHOBaHus JIbtouca. DaexkTpoduibHas araka 1o
aroMy a30Ta: TUIIBI NIEKTPO(UIIOB, BIMSHUE 3aMECTHTEICH,
cTepuyeckue (GakTopbl; CEIEKTUBHOCTh aTakH B
HECUMMETPUYHBIX OeH3a3uHax. KoMITIeKChl MupuaInHa ¢
IEeKTpOodUIaMU KaK MTKHUE JIEKTPOPUIbHbBIE ar€HTHI.
DnexTpouisHOE 3aMENIeHNEe B TUPUIUHOBOM SIpE:
OpHUEHTAalUs; TPUMEPHI PEaKIIU, TPOTEKAIOIIUX 110
MexannuzMy SNAr. @akTopbl, COXpaHSIOIINUE IPOTEKaHHUE
peakiuii (- 1eUIMTHOCTD, TPOTOHUPOBAHUE CyOCTpaTa,
KOOPJMHAITUS C STIEKTPO(UIOM) U MX HUBEITMPOBAHUE
(BBeIeHHE aKTUBUPYIOIIHX JIETKO YAATSIEMbIX TPy,
KaTaln3 COJISIMU METAJIJIOB).




3. Biiusiaue aza- 3amemnieHust u OeH3aHHETUPOBaHUs. [ -
Oxuch MUpHUIMHA B pEakLUsAX ¢ deKTpodmiaMu; mpodiaema
CENIeKTHBHOCTH. DJIEKTPOIIbHAS aTaKa 1o
¢yHkunonansHoM rpymnne. [Ipobiema ceneKTHBHOCTH B
PEaKIHAX MUPUAOHOB U aMHHOTIMPUMHOB. AMHUHO-, OKCH-
U ATKWIITHPUAUHBL KUCIOTHOCTD, KOH/IGHCAIHS C
KapOOHMIIBHBIMU COCTMHEHUSAMH, aMOMICHTHBIE CBOWCTBA
AQHUOHOB. DNEKTPOPHILHOE 3aMeIIeHNEe B OCH30JIbHOM
KOJIBIIE

12

5. O0masi XapakTepuCTHKA NATHYJIEHHBIX rerapeHoB Peakuuu ¢

NATHYJICHHBIX I'€TAPCHOB C

IEKTPO

njiamMn

1. n-M30bITOUHBIE- CUCTEMBI: ATHYJICHHBIE TeTapEHBI
OO0mas XxapakTeprUCTUKA SJIEKTPOHHOTO CTPOCHUS,
ApOMATHUYHOCTH U PEAKIIMOHHON CIIOCOOHOCTH
MSATUWICHHBIX TETAPCHOB; CPABHEHUE C BUHUIILHBIMU
aHAJIOTaMM Y HaChIIIEHHBIMU LUKIamMu. [Tuppoi u ero
OEH3MPON3BOIHBIC: WH/I0JI, H30WH/I0JI, MHIOJTU3UH,
kap6azon. Dypan, THOPEH, ceeHOheH U UX
6enzonponsBoaHbie. [lopdhupun u Gramounanuy. m-
Kommiekcsl.

10




2. Peaknuu ¢ anextpodumamu. [IporonnpoBanue.
CrabuiibHble KATHOHHBIE CUTMa- KOMIUIEKCHI B PSTy
WH10J1a, UH]I0JIN3UHA THO(EHA, ATKUITHPPOIIOB.
CpaBHUTENbHAA OCHOBHOCTB TeTepoaroma, anbda- u oera-
MOJIOKEHUH; 3aKOHOMEPHOCTH KUCJIIOTHOTO JIEUTEpOOOMEHa,
KOPPEJSIHS ¢ OCHOBHOCTBIO. ATTI0OPOOHOCTH (pypana u
nuppoJia. BiusiHue 3aMecTuTeNneil Ha HalpaBJeHUE
IPOTOHUPOBAHUS: UIICO- KOMILJICKCHI,
npoToaedyHKIHATH3AH. DIECKTPOPUIHLHOE
NPUCOETUHEHNUE; aHATOTUS C eHAMUHAMU M BUHUJIOBBIMHU
s¢upamu. AHOMaTbHOE AIKWIMPOBAHHE 110 TETEPOaToOMy 1
(Tnoden, xkap6o301). O6pasoBaHnEe CUIMa- KOMILIEKCOB
VYananaa npu ankuIMpoBaHUU (MMUPPOIL, UHAON, UHIOIU3UH,
tuo(en); anbha-, 6eTa-ceneKTUBHOCTb. [leperpynnupoBku
B CUTMa-KOMILJIEKcaX THO(EHA U MHI0Ja. DIEKTPOGUIbHOE
3amemenre. Ooue 3akonomepHocTH. [Ipobnema anbda-,
0eTa-CeNeKTUBHOCTH: UHJEKChI PEaKIIMOHHOM
CHOCOOHOCTH, BIMSIHUE TIPUPO/IbI TETEPOaToMa,
OCH3aHHETMPOBaHHS (TIPUMEPHI MHBEPCUH CEIICKTHBHOCTH).
Hetpanunmonusie MexaHu3mbl. C-31eKTpoQuIIbL:
ATKWJINPOBAHUE, allMIINPOBaHIE, peakiyst MuxasJis.
KonneHncarus ¢ KapOOHUIBHBIMU COESIMHEHUSIMU; OJIUT

6. PaCKp])ITl/Ie NITHYJIEHHOr0 UKJIA MO el CTBHEM HyKJIeoq)HJILHBIX areHToB. IIaTuujieHHbIe rerapeHbl KaK THCHbI

1. Peakuuu ¢ Hykieodpwmiamu. HykneodunsHoe 3amenieHne
B siZipe, OOKOBOI LIeTIM ¥ aHHEJIUPOBAHHBIX ITHKJIAX.
PackpbITHE NATUYNEHHOTO HUKIIA IO AEHCTBUEM
HYKJI€O(UIbHBIX areHTOB. Peakiuy penukin3anum ¢ 1
BKJIIOUEHHEM HyKiIeodwa: pexius tTuna FOpbesa.
ANRORC- niporiecchbl: MOJIEKYJIIPHbIE TEPETPYNITUPOBKU B
psany dbypaHa, muppoIa, HHI0JIA U THO(EHA.

11




2. Peakuuy HMKIONPUCOEANHEHHUS: IATUYIICHHbBIC
TCTApPCHLBI KaK JUCHBI; POJIb apOMAaTUIHOCTU W BIIMAHUA
MIPUPOJIBI TETEPOATOMA; KOHKYPEHITUS
[UKJIONPUCOEIMHEHUS U HYKJICO(PHIBHOTO MPUCOSANHEHHS. 1
[IpucoennaeHure KapOSCHOB: PEAKIIHS PACIIMPECHUS ITHKJIA.
PeaKL[I/IH OKHUCJICHUA U BOCCTAHOBJICHUSA ITATUYJICHHBIX
reTeporukioB. Jlecynsdypuzamus npou3BOIHBIX THO(DEHA.

7. O01masi xapakTepucTHKa a30,10B. Binsinue aza 3ameniennsi M1 GeH3aHHeJIMPOBaHH e

1. A30JIbI ¥ KOHJICHCHPOBaHHBIC a30J10a3uHbI. OO011as
XapaKTEPUCTHUKA: JIEKTPOHHOE CTPOCHUE U PEAKIIMOHHAST 1
CHOCOOHOCTB.

8. JlerkocTh PACKPLITUA NUKJIA B KATHOHAX A30J1UCB. Peaknuu a30510B ¢ 3J'IeKTp0q)I/IJ'IaMI/I

1.  Peakuuu ¢ Hykieopunamu. CpaBHEHHE ¢ a3UHAMHU.
Peakiinu ¢ ocaoBanusMu. KuciioTHele CBOMCTBA HMHIA30J1a
(cpaBHEHUE C MUPPOITIOM). JIETKOCTh PaCKPHITHUS KA B
karnoHax azonueB U CH. Peakuuu ¢ anextpodumamu.
CpaBHeHUE ¢ a3MHaMU U MATUYICHHBIMU |

COCIMHCHUSMU.

2. VI3ydeHne TeopeTHIecKoro Marepuaina

3. 3a4eT BBICTABIISICTCS 10 HTOTaM OLICHKH OTBCTOB Ha JIBa
TCOPCTUICCKHUX BOIIPOCA.

Kpurepun ornenku:

OLICHKA «3aY4TE€HO» BBICTABIISIETCS] 00yJalOIIeMycsl, €CIIU B
OTBETE Ha BOIIPOCHI BEPHO U3JI0KEHO HE MeHee 60 %
Marepuasa ¥ He JIOMYIIEHO CyIIECTBEHHBIX HETOUHOCTEHH;
OLIEHKA «HE 3aU4TEHO» BBICTaBIIsIETCS 00yUaromemMycs,
KOTOPBIN HE 3HAeT 3HaUnTeNbHOU YacTh (6osee 40 %)
TEOPETUYECKOTO Marepuaia U JIOMyCKaeT CyIleCTBeHHbIE
OIIMOKH.

12




Bcero

18

54
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4 YyeOHO-METOAMYECKOEe oO0ecmeYeHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBLIC U31aAHUA:

bepesun . b., lllyxTo O. B., Ceip0y C. A., Kotipman O. 1. Oprannveckas
xumusi. baszoBblil Kypc: yueOHOe mocobue Jij1sl CTYJICHTOB BY30B,
00y4arouxcst Mo HarpaBJIeHUsIM «XUMHUYECKas TEXHOJIOTUS» U « DJHEPro- u
pecypcocbeperaronue npoueccsl B XUMUYECKOW TEXHOJIOTUH, HeQTeXUMUU U
ounorexnonorum»(Cankr-IletepOypr: Jlanb).

Moxkpymun B. C., Caguukosa E. B. XumMus reTepoliKIn4ecKux
nuazocoenuHeHuit: [Mmonorpadus |(Cankr-IlerepOypr: IIpocnexT Haykn).
Tpasenp B.®. Oprannueckas xumus : yaedbHoe mocodue ass By30B : B 3 U. -
3-e uza. (311.): yuebHoe snexkrponHoe uznanue(Mocka: BMHOM.
JlaGoparopust 3HaHUIA.).

PeytoB O. A. Oprannyeckast xumus. B 4 4. - 6-e usza. (311.): yuebHOe
anektporHoe u3ganue(MockBa: BUHOM. Jlaboparopus 3HaHUIA. ).
BacunbeBa H. 0. Oprannyeckas XuMust 1 OCHOBBI OMOXUMHH: Y4e0.-METO/I.
KOMIUIEKC [ ctyneHToB Hamnp. 240403.65 «XuMuueckas TEXHOJIOTHS

NPUPOJHBIX SHEPTOHOCUTENCH U yraepoaHbix Marepranony |(KpacHospek:
CoYy).

4.2 JIMueH3UOHHOEe ¥ CBOOOXHO PacHpoCTpaHsieMoe MPOrpaMMHOe

obecrieyeHue, B TOM YHCJIe 0T€4eCTBEHHOI0 MPOU3BOACTBA (IPOorpaMMHoOe
o0ecnevyeHne, HA KOTOPOEe YHUBEPCUTET UMeeT JIMLEH3HUI0, a TAK:Ke CBOOOIHO
DacInOCTDAHAEMOE MDOrDAMMHOE o0ecedeHme):

1.
2.

Microsoft Office Professional Plus 2007.
[Tpunoxenust ChemOffice Ultra 11 - makeT yTHIUT UIsI XAMHKOB, TaKHX KaK:
ChemDraw, Chem3D, ChemFinder, ChemACX

4.3 NUnTepHeT-pecypchl, BKIWYAA NpodeccuoHATIbHbIEe 0a3bl JAHHBIX
U uHGoOpMalNUOHHBbIE CIIPABOYHbIE CUCTEMbI:

Hayunas snexrponnas bubmmoteka. - Pexxum moctyma: http://elibrary.ru/.

AMepHKaHCKOe XUMHIUYeCcKoe 00I1IecTBO. — Pexxnm mocryma:
http://www.acs.org.

EBSCO Journals (komnanus EBSCO Publishing) — anekTpoHHBI€ )KypHAIbI.-
Pexxum noctyma: http://search.ebscohost.com .

4.Cambridge University Press. XKypuanos m3garenscts Cambridge
University Press. — Pexxum noctyna: http://www.journals.cambridge.org.

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

Kypnansl nuznarensctsa Elsevier.- Pexxum nocryna:
http://www.sciencedirect.com.
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S ®oH OLEHOYHBIX CPEICTB

OI_ICHO‘IHI:Ie CPCACTBA HAXOOATCA B IIPUIIOKCHHUH K pa6oq1/IM IIporpaMmmam
JUCHUIIIINH.

6 MartepuajibHO-TeXHMYeCKasi 0a3a, He00X0AMMAA [IJIsl OCYLeCTBJICHHS
00pa30BaTeJIbHOIO Mpolecca Mo JUCHUIJINHE (MOLYJII0)

JIjis 9TeHus IeKIHUA NCTIOIB3YETCs Ay AUTOPHSL, 000PYIOBaHHAS MYIbTHMEIUIHBIM
obopyaoBanueM. [IpakTuueckue 3aHSITHs POBOJATCA B y4eOHOM ay TMTOpUU C
nockoi. I caMOCTOSITENIbHOM pabOThI CTYACHTHI MOTYT HUCIIOJIb30BaTh
YUTAThHBIC 3TbI HAy4YHOU Oubrorekn COY, BKIIIOYAs 2JIEKTPOHHBIC PECYPCHI.
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