EJIELIKU TOCYJAPCTBEHHBI YHUBEPCUTET um. N.A. BYHUHA

«YTBEPXIAKO»
W.o0. nexana MeIUIKHCKOTO (paKyIbTeTa
ITXO. Ilerpurena/

PABOYASA ITPOI'PAMMA JIUCIUIIJIMHBI
51.B.01.01 OcHOBBI OpraHNYecKOro U HEOPraHMYecKoro CHHTE3a

Hanpagsaenue noaroroBku: 04.03.01 Xumus

Hanpasiennocts (mpopuinb): Xumus okpysscaroujeli cpedvbl U XUMUYECKAs IKCNepmu3a
KBanudukanus (crenenn): 6baxanrasp

dopma 00ydeHusI: OuHAs

DakyJAbTeT: MEAULIIMHCKUI
Kadenpa: xumuko-0M0I0rHYECKUX AUCLMIUIMH U (hapMaKOoJIOTUn

ouHasi popma O4YHO-3204YHAas 3ao0uHasi popma
¢popma
Kype 4 - ;
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JlaGopaTopHble 3aHATHUS 52 - -
IIpakTnyeckne (ceMMHAPCKHE) 3aHATHSA 76 - -
Kouncyabranun -
., 3auer,
®opma(bl) MPOMEKYTOYHOM aTTeCTALINH . - -
3a4eT ¢ OLeHKOI

Kourpous - - -
Huble popmbl padoThl - - -
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TpynoemkocThb: 6 3a4eTHBIX eAUHMII.

Pazpabotunk pabouell mporpaMMsl:
CTapuUIui MpernojaBaTesb [Terpenko A.II.




|. OPTAHU3AIIMOHHO-METOJUYECKHA PA3IEJ

IIe.m) H3Y4YCHUHA JUCHMUILIMHBI: KypC HpOMBIHIH@HHOﬁ XUMHUHN JOJDKCH 00ecrneynTh
IMOHUMAHHC BBIITYCKHHKOM YHUBCPCHUTCTA OCHOB B 00J1aCTH CUHTE3a OCHOBHEIX KJIACCOB
OPraHUYCCKUX W HCOPraHUYCCKUX COCI[PIHGHHﬁ, HaXOJAIIUX IIPUMCHCHHUC B PA3JIMYHBIX
oTpacCiiiaxX IMPOMBIINIJICHHOCTH, JIA PCIICHUA 3a1a4 HpaKTH‘IGCKOﬁ JACATCIIBHOCTH.

3agaum u3yyeHust JMCUMILINHBI:

* PackppiTre 3HaYEHUS XUMUYECKOTO CUHTE3a I Pa3BUTHS HAPOJHOIO XO3siCTBA
Y IPOMBIIIVIEHHOT'O TPOU3BOACTBa Poccuu

* O3HaKOMJIEHUE C CBIPhEBOM 0a30il U OCHOBHBIMH METOJAAMH MHOTOTOHHA)KHOTO
MIPOMBIIUIEHHOTO TOJYYEHHs] HEOPraHWYECKHUX BEIIECTB, BKIIOYAs KHUCIOTHI, IIEJIOYH,
MUHEpalIbHbIE YA00pPEHUS

* O3HaKOMJIEHHE C CBIPHEBOI 0a30i1 U OCHOBHBIMH METOJIaMH MHOT'OTOHHA’KHOTO
IIPOMBILUIEHHOTO MTOJIyYEHUSI OPTaHUYECKUX BELIECTB

* IlpunoOpereHne NPaKTUYECKUX HABBIKOB pEANU3alUUd BaXHEHIINX METOI0B
CHUHTE3a U UCCIIENOBAHNS CBOMCTB HEOPraHUYECKUX, OPraHUYECKHUX BEILIECTB

Mecto aucummiaunabl B crpykrype OIIOII: BapuaTuBHOM Yacth (4acTu,
dbopMupyeMoil ydyacTHUKaMU OOpa3oBaTeNIbHBIX OTHOIIeHUM) Osioka bl. Jlucuumnianns

(Momymnn).

Ilnanupyembie pe3yabTaThl 00Y4YeHHs 0 AUCHMILIMHE!

IInanupyemsle pe3ybTaThl

Ko
a NHauKaTOpPBI 10CTHKEHUS KOMIIETEHIIMU 00y4eHuUs
KOMIICTCHIMMN
0 AUCLUILINHE
IIKC-2 3HaTh: 3uaer:
OCHOBHBIE HMCTOYHHWKHM M METOIBLI [OWCKA | - 0a30ByIO TEPMHUHOJIOTHIO,
Hay4YHOH MH(}OpMaIuu. OTHOCHIIYIOCS K OCHOBHBIM

ImponeccaM XUMHUYCCKOI'o CUHTE34a,

- CHocoOBl TOMY4YEHUsT OCHOBHBIX
rpynn HEOPTaHUYECKUX u
OpPTraHUYECKUX BEIIECTB;

Ymers: Ymeer:

HaXOJUTh HauOosee s dexTuBHBIC | - permaTh TUIOBYIO 3ajadyy B OOIIeM

pellleHrsT Hay4yHBIX MpoOyieM, BHIOMpaTh | BUJE, MpUMEHSA o0rmme

METO/Jbl ~ JIUaTHOCTHUKUA  BEMIECTB W | 3aKOHOMEPHOCTH K  KOHKPETHBIM

MaTepuaioB, IMPOBOJUTH CTAHJAPTHBIE | XUMHUUYECKHM MPOLECCaM;

W3MEPEHHs, aHAIM3UPOBATh W 0000MIATh | - MCCIEAOBAaTh TOJYYCHHBIC TaHHBIC,

pe3ynbTaThl DKCMIEPUMEHTA, | BBISCHSSI BIUSHUE TEX WIH HHBIX

(GbopMyIUpPOBATh BHIBOIBI. (akTOpOB Ha TMpoIecc, a TaKkKe
MOABEPTHYTh TMPOBEPKE PE3YJIbTATHI
IKCTIEPUMEHTOB, OIICHUB X
MOTPEUTHOCTb;

Baaners: Baaneer:

COBPEMEHHBIMU METOJIaMH, | HaBbIKaMUd pabOTBl CO CIPaBOYHOMN

WHCTPYMEHTAMHU U TEXHOJOTHEeH Hay4dHO-

JUTEPATYPOH, TabnuIamu,
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HCCIIEN0BATEILCKON eI TEILHOCTH.

PacCYCTHBIMH JTarpaMMaMH, KOTOpBIC
npeaHasHaueHsl  Jius  0O0paboTKu
pe3yabTaToOB JIADOPATOPHBIX padoT, a
TAaKXXC 1 PpPCHICHUSA XUMHUYCCKUX
3aj1a4;

Il. COAEP’KAHUE U OB BEM JUCIHHUIIJIMHbI

€ YKa3aHHueM KOJIHYeCTBA YAaCOB, BbIJIeJIEHHBIX HA KOHTAKTHYI0 padoTy 00y4aroluxcsi
¢ nmpenoaaBartesieM (110 BHIaM Y4eOHBIX 3aHSITHI) U HA CAMOCTOATEIbHYI0 PadoTy

Ounas popma o0yuenust

HaumeHoBaHuUe pa3/ie/ioB U TeEM

Bcero

AyauTOpPHBbIE 3aHATHS Cam.

JIK 3 JIB pao.

Pazpen 1. Beenenne. IlonsiTue
XHMHYECKOIo CHHTE3A, HCTOpHS
CTAHOBJICHHA u pa3BuTHS,
COBpEeMEHHOEe COCTOSIHUE

11

4 2 2 3

Tema 1. IloHaTHe XUMHUUECKOTO CUHTE3A.
OcCHOBHBIE 3a71a4H, pEIIacMbIC
XUMHUYCCKUM CUHTC30M. BI/IIII)I
XHMHYEecKoro cuure3a. CBs3b
XUMHUYCCKOTO CUHTE3Aa C I[pyrI/IMI/I
Haykamu. Kpatkas ucropus pa3BuTus
XUMHUYCCKOTO CUHTE3A.

11

Pazpen 2. OOmme TeopeTnuyeckue
OCHOBBI HEOPTAHMYECKOT0 U
OPraHMYecKoOro CHHTe3a

43

10 12 12 9

Tema 2. OCHOBHBIE CTAAUU
XAMHYECKOI0 CHHTE3A.
DKcriepuMeHTAIbHAS TEXHUKA
HEOPraHMYECKOTO CHHTE3A.

13

Tema 3. MneHTHUKAINST XUMHYECKIX
COCIMHEHUH, OIIPEACIIEHUE OCHOBHBIX
KOHCTaHT

15

Tema 4. OCHOBHBIE 3aKOHOMEPHOCTH U
yIpaBICHUE XUMHUYECKUMHU TTPOIIECCAMH.
Peakuuu B ra3oBoi, ;KMAKON U TBEPIOH
(hazax. OCHOBHBIEC METO/IBI PA3JICIICHHUS,
KOHIICHTPUPOBAHUS U OUUCTKHU
HEOPTraHUYECKHUX BEIIECTB.

15

Pa3zjnen 3. Metoabl CHHTE3a OCHOBHBIX
KJIACCOB HEOPTraHM4YeCKUX COeIUHEeHUIl

54

14 14 14 12

Tewma 5. [lonmyyeHnue npoCThIX BEIIECTB,
OMHAPHBIX COEAMHEHUH U KIacCoB
HEOPTraHUYECKUX COSAMHEHHUH (OKCHIOB,
THIPOKCUIOB, KUCIIOT, COJIEH).

15

Tema 6. MeToabl cuHTE3a 0€3BOMHBIX
HEOPraHWYECKUX COCIMHEHUN

15




7. | Tema 7. OcoOeHHOCTH TIpenapaTUBHBIX 11 2 2 4 3
METOJIOB B XUMHUHU KOOPAMHAIIMOHHBIX
COCTMHEHUH.

8. | Tema 8. BaxkHeiime HCTOUHUKH 13 4 4 2 3
WHPOPMAIIMU O TYTAX CHHTE3a
HEOPTaHWYECKUX M KOOPIUHAIMOHHBIX
COCTMHEHUH.
Dopma omyemunocmu - 3auem
Hmozo 3a 7 cemecmp 108 28 28 28 24
Pa3nen 4. TeopeTuueckne 0CHOBBI 42 10 18 8 6
OPraHHYecKOro CHHTE3a.

9. | Tema 9. llenu u TeHACHINU PAa3BUTHS 10 2 4 2 2
OpPraHUYecKOro CHHTE3A.

10. | Tema 10. I[IpuHIIKAIIBI OPTAaHUIECKOTO 9 2 4 2 1
CUHTE3a, YCJIIOBUS COBEPIICHCTBOBAHUS

11. | Tema 11. HampaBiaeHHBIN CHHTES. 9 2 4 2 1

12. | Tema 12. Knaccuduxanus peakuuii B 14 4 6 2 2
OpPraHUYeCcKOM CHHTE3E.
Pa3nen 5. OcHOBHBIE peakiu B 66 14 30 16 6
OpraHH4YecKOM CHHTE3e.

13. | Tema 14. Peakuuu HyKI€O(DUIBHOTO 11 2 4 4 1
3aMEIICHUS B aTM(PATUICCKOM PSY.

14. | Tema 15. Peakuusi kKapOOHOBBIX KUCIIOT U 13 4 6 2 1
UX MPOU3BOJIHBIX C HYKJICO(DHUIBLHBIMU
peareHTamu.

15. | Tema 16. Peakiiuu 3aMernieHus B 11 2 6 2 1
apOMaTHYECKOM PSIITY.

16. | Tema 17. /IlnazoTupoBaHue U peaKIum 11 2 6 2 1
JTNa30COeTUHEHHUH.

17. | Tema 18. Peakniuu xoHIeHcamu 9 2 4 2 1
KapOOHUJIbHBIX COEMHEHUH.

18. | Tema 19. Peakniuu OKUCIICHUS U 11 2 4 4 1
BOCCTAHOBJICHHUSI.
Dopma omuemnocmu — 3a4em ¢ OYeHKOol
Hmozo 3a 8 cemecmp 108 24 48 24 12
NTOTI'O: 216 52 72 52 36

OuHo-3a04yHasi popMa 00yueHuUs1 (He peau3yercsi)

3aouHasi popma oOyueHus (He peasuzyercs)




I1l. OHEHOYHBIE MATEPHAJIbI IJI51 IPOBETEHUSI TEKYIIEW 1
INPOMEXYTOUYHOU ATTECTAIIUUA OBYYAIOIIUXCA ITO JMCHUIIJIMHE

Tekymias arrectaius IpoBOAUTCS B (hopMe KOHTPOJIbHOU paboThl, pedepara.
TumoBo BApUAHT KOHTPOJLHOM PadoThI

1. Ha ycraHoBKYy THUAPUPOBAHUS aJAUINOHUTPWIA MPOU3BOAUTENIBHOCTHIO 900 Kr
rekcamMeTuiaeHauamMuia B 4yac mnojaloT 3500m  Bomopoma. Ompenenutb MOJbHOE
COOTHOUICHHE AAUIIOHUTPWIA W BOAOPOJIA, €CIM BBIXOJ TIE€KCAMETWUIICHINaMUHA
coctaBisieT 95% B pacueTe Ha UCXOIHbIN aIUITIOHUTPHIL

2. PaccunTaiiTe MIMXTOBBIM COCTaB MACChl, UMEIONIEH CIEAYIOINIA XUMUYECKUNA COCTAB,
%: SiO, — 58,66; Al,O; — 29,39; Fe,O; — 0,85; MgO - 0,08; Ca0 0,13; K,O - 2,08; Na,O
— 1,10; m.m.m. — 7,71. B xauecTBe ChIPHEBBIX MATEPHUAIOB MCIOJIB30BATh KAOJWH, TJIUHY,
[10JIEBOM IINAT, KBAPLEBBIN MECOK.

3. [Ipou3BOAUTENBHOCTh YCTAHOBKU MO CEPHOM KHUCIIOTE cocTaBiisier 740 ThICSY TOHH
MoOHOTUJpaTa B roj. Paccuuraiite u opopMuTe mMaTepualibHbIN OajgaHC HEMPEPHIBHOIO
rpoLecca IMoJIy4YeHUs: CEPHOM KUCIOThI HA OCHOBE 3JIEMEHTAPHOU CEPBI.

4. ITpu IpoM3BOICTBE a30THOM KUCIOTHI OKHCIICHUEM aMMHUaKa TIEPBOM CTaJueH SBISIETCS
MOJIyYE€HHE HUTPO3HBIX ra3oB. PaccunTtaiiTe cCTENeHb KOHBEPCUM aMMHUAKa U KUCIOpoAa Ha
OCHOBAHUH TMPEJICTABICHHOTO MaTepUaJIbHOTO OajiaHca.

5. Ilpu monydeHHM a30THOM KHMCJIOTHI OKMCJIEHHEM aMMHUaKa MEepBOM CTaguei SBISETCS
MOJyYEHUE OKHUCHU a30Ta W BOAbI. [Ipom3BOAMTENBHOCTh YCTaHOBKM MO NO cocTaBisieT
45000 xr/4. CopepkaHWEe HHEPTHBIX TMPUMECEH B TEXHUYECKOM aMMHAKE COCTABIISIET
5%mac. Crenenb koHBepcun ammuaka - 90 %. Paccumraiite MarepualbHbIM OanaHC
HETIPEPBIBHOTO MpoLecca MoaydeHus okucu azora NO.

IIpumepHas Tematuka pedeparon

MeTtoanl cuHTE3a HAHOYACTHI]

I'esib-crHTE3 MOHOKPHUCTAIOB TPYAHOPACTBOPUMBIX BEILIECTB

CuHTE3 HEOPraHMYECKUX COEUHEHUIN NIPU BBICOKOM JaBJIECHUHU U B BAKyyMe
[Tony4yeHne HEOPraHMYECKUX BEIIECTB JIEKTPOJIM30M PACILIIaBOB

CnocoObl akTUBAIIMU PEAreéHTOB

Oco0OEHHOCTH CHHTE3a KOJUIOUIHBIX CUCTEM

Kpuoxumuuecknii MeTo1 CHHTE3a

Mertona razohazHOro XMMUYECKOr0 TpaHCIIOpTa

. CUHTE3bI C UCTIOIB3IBAHUEM MUKPOBOJIHOBOTO B3aHMOIEHCTBUS

10 Metoap! BeIpallinBaHNsI MOHOKPUCTAJUIOB

11.HedTexuMuyeckuii CHHTE3 U €ro0 MECTO Cpelld OTpacyiell OpraHMuecKOro CUHTE3a.
12.CtpykTypa NpOMBIIIICHHOCTH HEPTEXUMUUECKOTO CUHTE3A.

13.0co0GeHHOCTH TPOMBIIUIEHHOCTH HE(PTEXUMHUYECKOro CcuHTe3a. llepcrnekTuBbl
Pa3BUTHS POU3BOJICTB OPraHUYECKHUX BELIECTB.

14.OcHOBHBIE UICTOYHUKH YIIJIEBOJOPOIHOTO ChIPhS, UX XapAKTEPUCTHKA U COCTAB.
5
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15.11pon3BOACTBO ~ HACHIMICHHBIX  YIVIEBOMOpOAoB.  Hm3mme  mapaduHOBBIE
yIIAEBOAOPO/Ibl, TTIABHBIE UICTOYHUKH HU3IINX MapaduHOB.

16.Boiciine  mapaduHOBBIE YIJIEBOJIOPOJbI. XapaKTEepUCTUKA W COCTAaB BBICIIMX
napaduHOB.

17.Ilpumenenue BbICIIUX Tapa@UHOB B MPOMBIILICHHOCTH HEPTEXUMUYECKOTO
CUHTE3A.

18.I1pou3BOACTBO ITUJICHA U MpoNUiIeHa. TeXHOJIOTHs MPOIECCOB MUPOIIU3a.

19.TlpombIlIUIEHHBIE CUHTE3bI HA OCHOBE STHJICHA U MPOIMJICHA.

20.ITuponu3 B TpyOUaTHIX MeYax.

21.1Tuponu3 u KPEKUHT TSHKEIOro HEPTSIHOTO ChIphs. BbIcOKOTEeMmepaTypHBIN
MUPOJIU3 Ma3yTa.

22.Paznenenne ra3oB MHUPOJHM3a W BBHIIEICHHE KOHIICEHTPHUPOBAHHOTO JSTWJICHA U
MPOIHUJICHA.

23.I1epepaboTka BTOPUYHBIX MPOAYKTOB MUPOJIU3A.

24.1Tpon3BOJACTBO apOMATHUYECKUX YIIIEBOJAOpOAOB. Pudopmunr (miatdopmuHT,
peHUDOPMUHT).

25.Be1eneHne apoMaTHIECKUX YIIIEBOIOPOJIOB.

26.Ctupo:n. CBoicTBa, MPUMEHEHHUE B TPOMBIIIIECHHOCTH HE(QTEXUMUYECKOTO CUHTE3A.
Meronsl  monydenus.  JleruapupoBaHue — STWiIOEH3071a.  XapaKTEPUCTHKA
KOHCTPYKIIMU peakTopoB. Karamuzatopsl onTHUMalbHBIE MapamMeTpbl Ipolecca.
Texnomornyueckas cxema JeTUIPUPOBAHUS ITUIOCH307Ia.

27.MeTo, COBMECTHOTO TIPOM3BOACTBA CTHPOJAa M TPOMIICHOKcHAa (XamkoH —
poIiecc).

28.0- Metunctupon. CBoiicTBa, mpuMeHeHrne. Meroapl monydeHus. JleruapupoBanme
M30NPIUIOEeH3071a. XapaKTepUCTUKAa KOHCTPYKIIMH peakTopoB. KarammzaTopsl
ONTHMAaJbHBIE TMapaMeTpsl Mpolecca. TexHoJoruvecKas cxema ACTUAPUPOBAHUS
u3onponuiIoeH3oma. TexHomornyeckas cxema.

29.11pon3BOACTBO OKCUTEHATHBIX I00ABOK K MOTOPHBIM TOILJTUBAM.

30.CBoiicTBa, NPUMEHEHHE, METOJbBl M TEXHOJOTUA TOJYYCHUS METHI-mpem-
oytunoBoro 3¢upa (MTED).

[TpomexyTouHass aTTectanus OOyYarOIIMXCS OCYIIECTBIsieTcss B (opme 3adera,
9K3aMEHa C MCIOJB30BaHNEM CIIECITYIOIINX OIICHOYHBIX MAaTEPHUATIOB: nepeueHb BONPOCO8 K
3auemy (7 cemecmp), nepeueHb 80NPOCOB K 3auemy ¢ OYeHKol (8 cemecmp).

Bomnpocsl k 3auery
(7 cemecTp, ouHast popma 00yUeHHs )

1. MuHepanbHOE ChIphe HEOPTaHNUECKOU MpoMbIliuieHHOCTU. Kiaccuduxkarus.
2. MeTopl TOATOTOBKH M 00OTAIEHNS MUHEPATBLHOTO CHIPHSI.
3. Knaccudukanus 3arps3HeHuii  okpyxkaromerd cpenbl.  Kimaccudukarms

orxonoB. [Ipuembl oOpareHusi ¢ oTxojamu, npuMepbl. KOMIJIEKCHOE HWCIOJIb30BAHUS
CBIPbsi, TPUMEPHI.

4, Kpyroopor azora B mnpupoae, Tumnbl ¢ukcanuu aszora. McrouyHuku
CBS3aHHOTO a30Ta B nipupoe. [IpombiiiieHHbIe CIIOCOOBI CBSA3BIBAHUS a30Ta.

6



S. CpoiictBa u o0Omactu mnpumeHeHusi Boaopoga. CrnocoObl MOTyYSHHS
Bostopoja. [lomyyenue Bogopoaa pasieneHneM KokcoBoro rasa. [lomyuenue Bomopona us3
YTJIEPOJCOACPIKAIIETO ChIPBSI.

6. CaoiictBa u o0jacTd TpUMEHEHHs a30oTa U Kuciaopoma. IlomyueHue
KUCJIOPO/Ia U a30Ta METOJIOM TIyOOKOTO OXJaKIACHUS BO3AyXa. TeopeTHdecKre OCHOBHI.
OcHoOBHBIE CTa U U 000PYAOBAHHUE.

7. IlpuponHslii ra3. ®U3NKO-XUMUYECKHE OCHOBBI OUUCTKHU MPUPOJIHOTO raza OT
CEPHUCTBIX coeuHEHUH. [IpuHIIMNIManbpHas cxemMa OYUCTKHU.

8. ITlapoBas u mapoBO3IylIHAs KOHBEPCHS MPUPOJHOTO Ta3a, paBHOBECHE,
CKOPOCTb, KaTaJIN3aTOPHI.

Q. ITapoBass koHBepcus oxcupma yriepoxa II, paBHOBecme, CKOpPOCTb,
KaTaJIn3aToPBHI.

10. OO6GopymoBaHHe KOHBEPCHH IMPUPOTHOTO Ta3a U okcuaa yriepoaa Il.

11. Oumctka cuHTe3-raza oT okcuja yriaepoaa [V. ®uU3nko-XxuMU4YeCKre OCHOBBI
npoiiecca. Cxema OYUCTKH.

12. ToHkas 0YMCTKa CHUHTE3-Ta3a OT OKCHOB yriiepojaa. Katanuzaropsl. @u3uko-
XUMHUYECKHE OCHOBBI ITpolIiecca.

13. Awmmwuak, cBoiicTBa, oOsactu nmpuMeHeHus. CrocoObl MOJyYeHUsT aMMHaKa,
CBIPbE ISl TIOJTYUYEHUS.

14. A3oTHasg KucjlOTa, CBOMCTBa, obyactu mpuMmeHeHus. CrocoObl MOTydeHUs
a30THOM KUCJIOTHI, CBIPHE ISl IOTyYCHUSI.

15.  AOGcopOuust OKCHI0B a30Ta, pABHOBECHE, CKOPOCTh, 000PYI0BAHUE.

16. Meroapl OYHCTKM XBOCTOBBIX Ta30B TPOM3BOJACTBA Aa30THOM KHCIIOTHI.
[Ienounas abcopOuus.

17. ®u3MKO-XUMHUYECKUE OCHOBBI TIOJYYEHUS KOHIICHTPUPOBAHHOM a30THOMU
KHUCIIOTHI IEPETOHKOM ¢ BOJOOTHUMAIOIIUMU CPEICTBAMHU.

18. CuHTE3 KOHIEHTPUPOBAHHON a30THOM KUCIIOTHI, PEAKIINH, YCIOBUS CHHTE3a

19. Cynbdar aMmMOHHUSI, CBOMCTBA, ChIPbE IS MOTYyUYEHHUSI, CTIOCOOBI TOTYyUCHUS,
(UBUKO-XUMHUYECKHE OCHOBBI TIOJTyUCHUS.

20. Meroapl OYMCTKM TPUPOJHBIX Ta30B OT CEPHUCTHIX COCAMHEHHI.
TeopeTnueckre 0OCHOBBI XeMOCOPOLIMOHHOTO METO/Ia.

21. Cepnas kuciIOoTa M OJIeyM, CBOMCTBa, obnactu mnpuMeHeHus. CrocoObI
MOJIYYEHHUS] CEPHOM KHUCIOTHl (HUTPO3HBIMA, KOHTAKTHBIM), HMX TMPEUMYIIECTBA U
HegocTaTku. ChIpbe s IPOU3BOJICTBA CEPHOM KUCIIOTHI.

22. llonyuyeHue JUOKCHMIA Cepbl OOXKHIOM KOJTYEIaHa M CHKUTAHUEM CEphl.
DU3NKO-XUMUYECKUE OCHOBBI, 000pyI0BaHUE.

23.  AOcopOuus TpUOKCUIA Cepbl, PUNKO-XUMUYECKHE OCHOBBL. O00pya0oBaHuE

24. Hwurpar aMMOHHUS, CBOWCTBA, ChIpbE JJISl MOJYYEHHS, CIOCOOBI MOJIYYEHHS,
(DM3UKO-XUMHYCCKHE OCHOBBI TIOJTyYCHHUS.

25. ConsHas KHCIIOTa, CBOMCTBa, oOnmacTu mpuMeHeHHs. CrnocoObl MOJydeHHUs
COJITHOW KHUCIIOTBI, CBIPHE JJIS TIOTYUYCHUSI.

26. DU3MKO-XUMHUYECKHE OCHOBBI CHHTE3a XJIOPOBOAOPO/1a, 000pYyI0BAaHHE.

27. Mertoasr abcopOiuu XJIOpOBOMOpoaa (ammabaTHBII M W30TEPMHUYECKUI),
o0opyoBaHUE.



28.  Xmop, cBoiicTBa, o0nacTu mpuMeHeHus1. CrocoObl MOMYYEHUsT XJI0pa, ChIPhe
JUTSI TIOJTYYEHUS.

29. Xnopuja HaTpus, CBOMCTBa, HaxoxaeHue B mpupojge. CrocoObl A00bIYH
XJIOpHUIa HAaTpusl, 00JACTH €ro NpUMEHEHUsI. MeTOIbl OYMCTKU PacTBOpA XJIOPHUIA HATPUSL.

30. [IlpaBuna onektponusa. Ilonarue o mnepeHanpsokenuun. Hampspkenue
ANEKTPOIU3a. 3aKOHBI AMEKTpoau3a. OCHOBHBIE U TOOOYHBIE MTPOLIECCHI MPU AIEKTPOIU3E
pacTBOpa XJIOPHUAA HATPUS HA AJIEKTPOJAX U3 PA3IMYHBIX MaTEPUATIOB.

31. DraexTponu3 ¢ TBEPABIM KaTOJOM. DJIEKTposM3ep ¢ nuadparmMoil, OCHOBHBIC
napaMeTpsl, HIEKTPOIBI.

32.  DAEKTpoAM3 C JKUIKUM KaTOJOM. OJEKTPOJIU3EpP C PTYTHBIM KaToOJIOM,
OCHOBHBIE MTaPAMETPHI, JIEKTPOIBI.

33. llpuHnumnuanbpHas CcXeMa TMPOM3BOJACTBA KAyCTUYECKOM COIBI W  XJIOpa
AJIEKTPOJIM30M PACTBOPA XJIOpHJA HATPHUS C TBEpAbIM KaTtonoM. [lepepaboTka mMpoIyKTOB
AJIEKTPOJIN3A.

34. KanbuuHupoBaHHAs coja, CBOMCTBA, 001acTu npuMenenus. [Ipuponnas coza.
CriocoObl OJTy4EeHHS KaJTbIIUHUPOBAHHOM CO/bI, CHIPHE ISl TIOTYUYEHUS.

35. MUM3Bectb, CBOWMCTBa, ChIpbE JUIsI TOJY4YeHHUs, OOJACTH MTPUMEHEHUSI.
[Tonmyuenue u3zBecTu 00KUToM U3BECTHSIKA. DUZUKO-XUMUYECKUE OCHOBBI.

36. ®DuU3MKO-XMMHYECKHE OCHOBBI ramieHusi usBectu. [IpuHuunuanmbHas cxema
MOJIyYEHUSI U3BECTKOBOI'O MOJIOKA.

37. TeopeTnueckre OCHOBBI TPOIECCOB amMMOHH3anuu (abcopOmuum) u
KapOOHHU3alMH, OCHOBHOE 000PY/I0BaHUE.

38. OU3MKO-XMMHUYECKHE OCHOBBI IMPOILECCOB (DUIBTpAMM H KaJbI[MHAIIHH.
[TpuHIMNIUanbHas cxeMa CTaaui GUIBTPAIINK U KaJbIIWHAIIMN, OCHOBHOE 000pYI0OBaHHE.

39. Ou3MKO-XMMHUYECKHE  OCHOBBI  TMpollecca  AWCTUUIALNHA, OCHOBHOE
o0opy1oBaHUE.

40. Kapbamwuma, cBOMCTBA, CHIPHE IS TIOMYUCHHSI, CTIOCOOBI TTOJTYICHHUS.

41. ®docdarHoe cripbe, OCHOBHBIC MUHEPAIBI U IPUMECH.

42. Tepmuueckass ¢dochopHass KHUCIOTa, CBOWCTBA, CBHIPhE ISl TOJYYCHHS,
(UBUKO-XUMHUYECKHE OCHOBBI TIOTYyUCHUS.

43. OxkcrtpaknuonHas ¢ocdopuas kuciora (ODK), cBoiicTBa, CbIppe IS
MOJIyY€HUs1, CIOCOOBI MOTYUYESHHUS.

44.  DU3MKO-XMMHUYECKUE OCHOBBI NOJydeHHs] DPK TuruapaTHbM METOOM.

45. JlBomiHoM cymepdocdar, CBOHCTBA, ChIpbe [JIs TodydeHUs. DU3UKO-
XUMUYECKHE OCHOBBI MOJIy4eHUs TBOMHOTO cyrepdocdara.

46. Xuyopua Kanusi, CBOMCTBA, ChIPbE JIJISl OJIyUYEHHUsI, CIIOCOOBI TOJTYUYECHHUS.

47. OU3NKO-XUMUYECKHUE OCHOBBI TOJYYCHUS XJOpPUAA Kajusl TalypradecKuM
METOJIOM.

48. Cynbdart xanusi, CBOMCTBA, ChIPhE JJIS MOTYYCHUS, CITOCOOBI MTOTYUCHHUS.

49. DuU3MKO-XMMHYECKHE  OCHOBBI  TOJNydeHHUs  cynbdara  Kamus U3
MOJIUMHHEPATTLHBIX PY/I.

50. Awmmodoc u mmammodoc, CBOWMCTBA, CHIPhE [JISI TIOMYUYEHHUS, CIOCOOBI
MOy YCHUSI.



51. ®usuKO-XMMHYECKHE OCHOBHI moJydeHus (ocdaToB aMMOHHS, MOJIBHOE
OTHOIIICHUE.

52. Ou3MKO-XUMHUYECKHE OCHOBBI a30THOKHCIOTHOTO pa3sioskeHus (hocgaToB.

53. CnocoOwsl mepepaOOTKH a30THOKHUCIOTHOM BBITSDKKM B HUTpOdOC U
HUTPOOCKY.

54. Hwutpar kanws, CBOWCTBa, CBHIPhE IJIS TMOJYYCHHS, CIOCOOBI IOTYYCHHS
OU3NKO-XUMHUYIECKUE OCHOBBI TTOTyUSHHUSI HUTpATa Kalvs U3 HUTpaTa HATPHsL.

Bomnpocsl k 3a4eTy ¢ OLEHKOM
(8 cemecTp, ouHas popma 00yUeHUs )

1. VlcTouHUKY CHIPBSA I IPOU3BOJICTBA OpraHnuecKux BemecTB. CoctaB HEPTH
Y IIPUPOJIHOTO ra3a.

2. OcHOBHBIE CBOMCTBA HEPTENPOIYKTOB, TPEOOBAHUS K HCXOIHOMY CHIPBIO

3. Baxnenmue NnpoayKThl OCHOBHOIO OPraHUYECKOTO CHUHTE3a. MOHOMEDBI.

[Inactuduxatopsl. CuHTeTHYECKHME MowomMe cpeacTBa. CHUHTETHYECKHE TOIUIMBA U
cMma3ouHble Macna. PactBopurenu. [lectuuumas.

4.  IlepcieKTHBHBIC HAaNpaBJICHUS Pa3BUTHUSA TEXHOJOIMH OpPraHMYECKOro M
He(PTEXUMHUYECKOTO CUHTE3A.

5.  Meponpusatus Mo oOxpaHe Tpyla U OKpPYKaIOIIEeH Cpelbl B XUMHUYECKOU
TEXHOJIOTMH OpraHu4ecKux BeulecT. [IpuHIMIBI «3e1eH0l XUMUN».

6.  OcHOBHbBIE TPYMIBI CBHIPBS AJIA MPOMBIIIICHHOCTH OPTaHUYECKOTO CHHTE3A.
OO0miast xapakTepHCcTHKa CIOCOO0B TOJMYyYEHHs] Kaxkaou rpynnel. TpebGoBaHus K
HCXOIHOMY CHIPBIO KaKIOHM TPYIIITHI

1. [TpomeInuienHbie criocoObl nosyueHus napadgunon (CH4 — C40).
8. [IpombinienHsle criocoObl nonyyenus onepunos (C2H4, C3H6, C4HS).
9.  IIpou3BOACTBO ATHIIEHA U MPOTHJIEHA MTUPOJIM30M YTIIEBOJIOPOIOB

10. IIpomblliuieHHBIE CMOCOOBI TMOJYYEHHUSI apOMATHYECKUX YTIIEBOJOPOJIOB
(6eH3011, TOYON, KCUIIOJBI, HaTaIuH).

11.  TIpombllIUIEHHBIE CITIOCOOBI MOTYUYEHHUS alleTUICHA

12.  IIpomblliUIeHHBIE CIOCOOBI TIONYYEHMsI OKCHAA YIJIepoJa M CHHTE3-Ta3a
(cmecs CO u H2)

13. Ilpomecchl THUapONW3a, THApATAIlMW, ACTHUApPATANH, OdTepuPuKalud U
aMuaupoBaHusl. KHCIOTHO-OCHOBHBIN KaTanu3. BinsiHue KaTanuM3aTopa Ha KUHETUYECKHE
rapameTpbl peakiuu.

14. Peaknuu rugparauuu. CuHTe3 cnupToB u3 ojiepuHoB. CEepHOKHUCIOTHAS U
npsMas TujpaTaius ojaepuHOB. XapaKTepUCTUKa MPOU3BOACTBA 3TAaHOJNA, TPeOOBaHUS K
HCXOJIHOMY CBHIPBIO.

15.  Jlerumpataiisi MOHOMOJIEKYJISIpHASI, OUMOJIEKYJIIpHAS.

16. T'wnpponu3 xJopopraHuueckux coeauHeHuid. [lomyueHue okuceil ankeHOB
(3MOKCHUIOB) peaKkiuen STMMUHUPOBAHMUS.

17. Tlpous3BoACTBO CHUPTOB M (DEHOJOB B MPOIECCE IIEIOYHOTO THAPOIH3A
(TexHoOTHS TIpoIecca).

18. DOtepudukanus (mosydyeHue CI0XKHbBIX 3PUPOB).



19. AununupoBanwe COupToB # (EHOJIOB C WCIHOJb30BAaHUEM Pa3IMYHBIX
AMIMPYIOLIUX areHToB. [ UIpou3 CIOXKHBIX 3(PUPOB U PEAKIIUU AlUILHOTO TIEpeHoca.

20. Peaxkuuu ¢ochopunupoBanus. Peakuuu amuaupoBaHus. XapaKTepUCTHKA
IPOLIECCOB JETUIpaTallii aMUI0B U TUApaTalluid HUTPUIOB. ['uaponns3 amMmuaos.

21. Knaccudukanus MpoIEecCOB alKWIUPOBaHUS. AJIKWIMPYIOUIUME areHThl U

KaTaJIn3aTOPbI.
22. AnxunupoBaHHe M300yTaHa OyTUJICHAMHU.
23. TexuHomorus AKUTUPOBAHMUS apOMaTHICCKUX COCTMHCHHM.

Texnonoruyeckasi cxema MpPOU3BOJCTBA ITUII- U U30MPOMUIOEH30IA.

24. XapakTepuCTHKa MPOIECCOB CyIb(PUPOBAaHUS HA MPHUMEpPax CyIb(HUPOBAHUS
apoMaTHYeCKUX coequHeHu. [IprMephl HCoIb30BaHNs apOMATUYECKUX CYIb()OKHUCIIOT.

25. HwurpoBanme apomarmueckux coenuHeHud. HwutpoBamme mapaduHOB.
Texnonorus mpoiiecca HUTPOBaHMs. TEXHOIOTHUECKas CXeMa HUTPOBAHUS MTPOTIaHa.

26.  Cunte3 HUTpodPupoB. [IpumeHeHne HUTPOIHUPOB IEILTIONO3HI.

27. [Ilpomecchl OKHCIIECHHSA, OKHUCIUTEIbHBIE peareHThl. PaaukalibHO-TIEMTHOE
OKHCJICHHE.

28. KymomnbHBIH cioco6 noiayyeHus (peHomna u aleToHa.

IV. IEPEYEHD JJUTEPATYPBI, HEOBXOJIUMOW JIUISI OCBOEHMS
JUCHUATIMHBI

4.1. OcHoBHAsI JIUTEPATYypa

1. Auapeesa, I'. 0. Heopranudeckuii cuntes : yueOHoe nocobue / I'. FO. Anapeesa, B. M.
[ITa6apumn, E. M. KpacaukoBa. — 2-¢ uzn., gom. — Jlunernx : Jlumenxuit I'TTY, 2024, —
159 ¢. — ISBN 978-5-907461-15-4. — Tekct : anekTpoHHBIN // JIaHb : AJIEKTPOHHO-
oubnmoreunas cucrema. — URL: https://e.lanbook.com/book/228701— Pexxum mocryma:
JUUTS aBTOPU3. MOJIb30BATEIIEH.

2. Omapun, P.B. Opraanueckuii cuHTe3: YydyeOHOE TOcOOME IS CpEaHEro
npodeccruoHanbHoro obpaszopanus / P.B. Omapun, T.B.Muxanuaa. — Mocksa :
M3narensctBo  FOpaiit, 2024. — 119c¢.— (IlpodeccuonanpHoe oOpazoBaHue). —
ISBN 978-5-534-13698-2. — Texkct : snexktpoHHsii // ObOpazoBaTenbHas miaTdhopma
FOpaiir [caiit]. — URL.: https://urait.ru/bcode/543922

4.2. lonoJiHUTEIbHAS JIUTEpPaTypa

1. Anexuna, E. A. Heopranudeckuii cHHTE3: MpakTUKyM : ydeOHOoe mocobue / E. A.
Anexuna, 1. B. CkBopmoBa. — Owmck : OMI'TTY, 2024. — 118 c. — ISBN 978-5-8268-
2197-8. — Texkcr : anekTpoHHbI // Jlanb : 35mekTpoHHO-OMbMMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/129683. — Pexum mocTyma: ajis aBTOPHU3. MOJb30BaTEIICH.

2. OCHOBBI OPraHUYECKOr0 CHHTE3a, OYMCTKH M UACHTH(HKAIIMKM BEIIECTB: MPAKTUKYM :
yueoHoe ocodue / O. A. 'onyOuna, I'. A. JleontneBa, JI. A. Azapkuna [u 1p.]. — Tomck
: CubI'MY, 2024. — 117 c. — TeKcT : 2IeKTpoHHBIH // JIaHb : 371eKTpOHHO-OMOIMOTeUHAs
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cucrema. — URL: https://e.lanbook.com/book/404078 — Pexxum goctyma: i aBTOPH3.
10JIb30BATEIICH.
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V. IEPEYEHb PECYPCOB HH®OPMAILIMOHHO-
TEJEKOMMYHHMKALIMOHHOM CETU «MHTEPHET», HEOBXOJUMBIX
JUISI OCBOEHM S TUCIHATIIMHBI

Ne

Ccplika Ha HaumeHnoBanue pa3padoTku B
nn

o . JocTrynHocTh
HH(OpPMaLMOHHBII pecypc 3JIEKTPOHHOI hopme

HNudoypok: oOpazoBaTenbHBIN
HMHTepHET-IpoeKT Poccun.
BxurodaeT: KOHCHEKTHI
https://infourok.ru/ YPOKOB, MPE3CHTAIUH, TECTHI, CBOOOIHBII JOCTYII
BUJICOYPOKH U JpyTHe
MaTepuabl 1o MpeaMeTaM
IIKOJIBHOM MPOTrpamMMmBbl.

Poccuiickoe odpa3oBanme:
DenepajbHbIi MOPTAJL.

Bxurouaer

CCBUIKM Ha TOPTAJIbI M CalThI

00pazoBaTeNbHBIX

http://edu.ru/ YUPEKICHUM; CroBombiii 10cTyM

roCy/IapCTBECHHBIC

o0OpasoBareibHbIE CTaHAAPTHI;

HOPMAaTUBHEIC JIOKYMEHTHI,

KaTaJjior AKCKYpCUi u

00yyaroluX MPOrpaMM.

HNudopmannonnas cucrema
"EanHOe OKHO 10CTyNAa K
o0pa3oBaTeIbHBIM
pecypcam'' mipeocTaBiseT
CBOOOHBIN TOCTYI K KaTajory
o0pa30BaTeNbHbIX UHTEPHET-
PECYPCOB U MOJTHOTEKCTOBOM
ANEKTPOHHOU y4yeOHO-
METOJINYEeCKOi OMbIMoTEeKe
JUTs1 OOIIETO U
npodeccrnoHaIbHOTO
o0pazoBaHus

http://window.edu.ru/ CBOOOIHBII AOCTYIT

buoanoreka I'ymep:
MPEAO0CTABIISIET CBOOOTHBIN
noctyn k 5000 kHUT U cTaTei
110 TYMaHUTAapHBIM HayKaM

https://www.gumer.info/ CBOOOTHBIN JOCTYII

DenepajbHbIA HEHTP
uHopMaLMOHHO-
o0pa3oBaTe/IbHBIX PecypcoB
(®LHOP) npenocrapisieT
JOCTYI K 3JIEKTPOHHBIM
o0pa3oBaTeNbHbIM pecypcam U
cepBHCaM Ul BCEX YPOBHEW U
CTyTeHEW 00pa3oBaHus.

http://fcior.edu.ru/ CBOOOIHBIH JOCTYIT
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V1. COBPEMEHHBIE IPO®ECCHUOHAJIBHBIE BA3bI JAHHBIX
N UTHOOPMAIIMOHHBIE CITPABOYHBIE CUCTEMBI

Perucrpanus uepes
110001 YHUBEPCUTETCKUI

KOMITBIOTED.
DNEeKTPOHHO-OMOIMOTeYHAs B nanpueiimem

. cuctema (ObC pea0oCTaBISACTCS

1, http://www.biblioclub.ru ( ) pea -

VYHuBepcuterckas Oubimoreka | HEOTpaHUYEHHBIN

OHJIAWH WHIUBUYJIbHBII

JOCTYII U3 JIF0OOM TOUKH,
B KOTOPOM UMEETCS
JnocTyn K cetd MHTepHeT

www.garant.ru NudopmanmonHo-mpaBoBon
nopran

CB0OOHBI JOCTYN

Poccuiickuil ntHQOpMaIOHHBIH
HOpTaj B 00J1aCTU HAYKH,
TEXHOJIOTUH, MEAULIUHBI 1
00pazoBaHMs

3] wwwe.elibrary.ru CBoOoaHBIi JOCTYI

Poccuiickas KOMIIBXOTCpHAasA
CIIpaBOYHO-IIpaBOBasA CUCTEMaA

4| www.consultant.ru CBoOOAHBIM TOCTYT

NurepaxtuBHas [lepuonnyeckas
5] https://ptable.com/?lang=ru#CBoiicTBa | cUCTEMa XUMHYECKHX CB0OOIHBII JOCTYTT
anemenToB JI.M. Menjeneena

[TopTan OTKPBITHIX JaHHBIX
Poccuiickoin Denepannn

6, https://data.gov.ru/ CBOOOHBIH JOCTYIT

VIl. JUOEH3UMOHHOE U CBOBO/JHO PACITPOCTPAHSAEMOE
IMPOT'PAMMHOE OBECIIEYHEHUME
[Tpu peanuzanuu yueOHON AUCIUIUIMHBI IPUMEHSAETCS CIEAYIOUIEE JTMUIEH3MOHHOE
Y CBOOOJTHO pacrpocTpaHsieMoe MPOrpaMMHOE 00ecTieueHHE:
- Microsoft Windows;
- Microsoft Office;
- LibreOffice u ap.

VIll. OBOPYJIOBAHUE U TEXHUYECKHE CPEJICTBA OBYYEHHS],
HEOBXOJIMMBIE JJISI OCYIIECTBJIEHUSI OBPA30OBATEJIBHOI'O
MPOLECCA MO JUCLHUTIIIMHE

VYuebHple  3aHATHS ~ TPOBOJMATCS B AyJUTOPHSIX,  YKOMIUIEKTOBAaHHBIX
CHeIUaIN3UPOBAaHHOM MeOENbl0, B TOM UYHCIE CTAllMOHAPHBIMH WA TEPEHOCHBIMU
TEXHUYECKUMHU CPEeJICTBaMU 00yUYeHHUsI (MPOEKTOP, IKPaH, KOMILIOTEP/HOYTOYK).

JlaGopaTopHble 3aHATHS TIPOBOIATCS B CHEIHATHM3UPOBAHHBIX JIAOOPATOPHSIX,
OCHAIIICHHBIX BBITSHKHBIM IIKa(OM ¢ BOJIOH, TEXHOJOTHUYECKON MPUCTABKOM C ITOJABOJIOM
BOJIBI ¥ CBETHJILHUKOM, XOJIOIUIILHIKOM, TaOOPaTOPHBIMU CTOJIAMH, CTOJIMKOM JIJISi BECOB,
HabOpOM JTabOopaTOPHO MOCYIbI, HAOOPOM XUMUYECKUX PEAKTUBOB.
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CamocrosiTenpHas paboTa IPOBOAUTCS B KaOMHETAX, OCHAIIEHHBIX KOMITBIOTEPHOM
TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOUCHUs K ceTh «HTepHeT» u o0ecneyeHneM 1ocTyna
B DJIEKTPOHHYIO HH(POPMAITMOHHO-00Pa30BaTEIbHYIO CPEy YHHBEPCUTETA.
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