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HporpaMMa BCTYIIUTCJIBHOTO HUCHBITaAHUA C(bOpMI/IpOBaHa Ha OCHOBEC
(beﬂepaanLIx rocyJapCTBEHHBIX 06pa30BaTCJII>HI>IX CTaHOapTOB  BBICIIECIO

O6p330BaHI/ISI I10 IporpaMMaM ClienyajiuTeTa Ui MarucTpaTypesl.

1. BOl'lpOCbl BCTYIIHUTECJIBbHOIO HCIIBITAHUSA

1. TIpuHOMIIEI XMMIYECKOro U (a30BOro paBHOBeCHs. XapaKTepUCTHYECKUe
dyHKIMH. Xumuyeckui norennuan. OU3MKO-XUMUYECKHE TPEIOCHUIKH epeH0ca
BEILeCTBA U SHepruu. BisHue TeMneparypbl U AaBlIeHUs HAa CBOWCTBA BELIECTB U
XUMUYECKUX CHUCTEM. 3aBMCHUMOCTh TEPMOJUHAMHYECKUX XapPAKTEPUCTUK OT
TEMIICPATypPbI U AaBIeHUs. [luarpaMMBel ¥ ypaBHEHUS COCTOSIHUS PEAIbHBIX CUCTEM.
BnusHue naBneHus Ha SHTAIBIUIO U TEITIOEMKOCTb.

2. MeTompl  BBIYHCIEHMS — TEPMOAMHAMMYECKHX  XapaKTEPHCTHK.
CpaBHUTeNbHBIE METOIBI pacyera. BBIYHMCIIEHHE TEIIOEMKOCTH CHCTEM U ee
U3MEHEHMS B XOJl€ peaklUyu. BpIuucieHne SHTPOIMK BEIIECTB U €€ U3MEHEHHS B
Pa3IMYHBIX Ipoleccax. Brraucnenue ternoBoro adgdexra peakuuu. Brruucinenue
M3MEeHeHUst sHeprun I 'nbbca cucTeMsl B pe3ysibTaTe peakium.

3. KoHCTaHTa XMMHYECKOro paBHOBECHsS KaK Mepa IIyOUHBI MPOTEKAHUS
npoLeccoB. VIcnonp30Banye 3HAUYEHUH CTaHNAPTHON SHTAIBIIMA M SHTPOIMH I
pacueTa KOHCTAaHT PaBHOBECHMs XMMHYECKHX peakuui. DakTopsl, BIUAIOIME Ha
BEIMYMHY KOHCTAHTHI paBHOBECHs. [epMOJUHAMUYECKHMM BBIBOL  3aKOHA
AeiictByrommx Macc. Casur xumudeckoro pasHoBecus. [Ipunuun Jle Illatense.
BblunciieHne  KOHCTAHTBI ~ PaBHOBECHUS  XMMHMYECKMX  B3aUMOIEHCTBHIA.
IIpeBpaiuenus B cucreMax ¢ TBepAbIMU (azaMu. YcioBHas ynenbHas Gopmyia
BEIIECTB U CUCTEM. DHTAIBIUMHBIN METOJ] pacyera TeMIIepaTyphl peaKiiH.

4. CKOpOCTh XHMMHYECKOH pEaKIH, ee 3aBUCUMOCTh OT IPUPOAB H
KOHLEHTPAIlUY PeareHToB, TeMIepaTypsl. [Iopsaok ¥ MOJEKYISIPHOCTh PEaKIUH.
KoncranTa ckopocTH, ee 3aBUCHMOCTD OT TeMIlepaTyphl. YpaBHeHHe AppeHHyca.
OHeprusi aKTHBALMM (HeHCTBUTENbHAS W Kaxymasics). [loHATHE O TeopuH
aKTUBHBIX COYIApeHWH, aKTHMBMPOBAHHOM KOMIUIEKCE B TEOPHHM abCOIOTHBIX
CKOpPOCTEH peaKIuu.

5. TepmoMHaMuKa NPOLIECCOB PACTBOPEHUS TBEP/IBIX BELIECTB.

6. DU3MKO-XMMHYECKHE IapaMeTphl KOHIEHTPUPOBAHHBIX pacTBOPOB.
IlapuuanbHele CBOMCTBA, aKTHBHOCTH KOMIIOHEHTOB pacTBOpA, IpHBEIEHHEIE
XapaKTEePUCTUKH pacTtBOopa. OHTalbIIUNHAA XapaKTEPUCTHKa PacTBOPOB.
PactBopenune BemectBa B Boxe. CMmelleHHe pacTBOPOB M XHMHYECKHE
B3aUMOJIEUCTBUSI ~ NIIPY  3TOM.  OHTalbIM{HAS  JUarpaMma  pacTBOPOB.
IlepechilieHHbBIE pACTBOPHI.



7. PacTBophl XuIKUe (BOLHbBIE U HEBOIHBIE), TBEPIbIE U ra3000pa3HbIe.
CriocoObl BeIpaXKeHHs KOHIEHTPALMU pacTBOPOB: MAacCOBast JOJIs, MOJSPHOCTS,
HOPMaJbHOCTh, MOJISLIBHOCTB, MOJISIDHAast [0Jsd. BiusHue Ha pacTBOPUMOCTH
DHEPrUu CTPYKTYPhI KPHUCTAUIMYECKOTO BELIECTBA U JHEPTUU COJIbBATAILMH.
PacTBOpEI HaChIILEHHBIE, HEHACHIIEHHBIE U TIEPECHIIEHHbIE, KOHIIEHTPUPOBAHHbIE
¥ pasbaBieHHble. 3aBHCHMOCTh PAaCTBOPHMOCTH OT TEMIIEPaTyphl. PacTBOpEI
UJlcalIbHBIE U peasbHbIE.

8. JIBrKymmias cuia mpouecca KpUCTaUTH3aui. MeToasl KpUCTaTA3aLUH.
Ilepeceiiennbie  pacTBOpel. KuHeTnka 3aponsiiieoOpasoBaHuss U pocTa
kpuctaioB. CTpykTypHas M coOuparenbHas peKpucCTaIM3anus. BiusHue
YCIIOBHM KPUCTAJJIM3alMU HA Ka4yeCcTBO MpoaykTa. CBOUCTBA BBICOKOMUCIIEPCHBIX
CYCIIEH3UH.

9. OcoOeHHOCTH MNpOLECCOB pa3ieieHus U TEXHUYECKHE CIOCOOBI X
peanu3aluu.

10.  IIpoueccs! BeIIApUBaHUS PACTBOPOB B TEXHOJIOTHH HEOPraHMYECKHX
BEIIIECTB.

11. O6xur u ero Bumpl. Kanbuunanus. OKucIUTENbHBIE BUIBI 00XKHra.
BoccranosutenbHbli 06xur. Cnexanue. MexaHH3M B3aMOIEHCTBHS TBEPABIX (a3.
Teepnodasueie peakmuu. Tepmopasnoxenune. TOMOXUMHYECKHE —peaKLUH.
Kunertuka rerepodasueix peakuuil. KuHeTwdeckue KpuBble TBepHO(ha3HBIX
peakuuii. YpaBHeHHe POUMHCKOro, «CKMMAIOINETrOCs MHIMHAPA», BO3TOHKH.
Monens Epodeena. Ypasuenwue I'uncrimara.

12. Jlmarpammbl (a3oBbIX paBHOBecHil. JIByX- M TPEXKOMIIOHEHTHBIE
cucTeMbl. [IpocTele U B3aMHBIE YETHIPEXKOMIIOHEHTHBIE CUCTEMBI. 3aBUCUMBIE U
HE3aBUCHMbIE KOMIIOHEHTHI M peakuuu. MeTonsl rpaduyeckoro H300pakeHus
cocraa cucreM. [lpuHumn HempepelBHOCTH U mpaBwio ¢a3. IIpasuio
COEIMHUTENBHON IPSIMOM U MPABUIIO phlYara.

13, TpexKOMNOHEHTHBIE  CHCTEMEL. N3o0paxenue cocraBa
TPEXKOMIIOHEHTHBIX CHCTEM C IIOMOILUBIO TpeyrosbHUKa. [lomurepma TpoitHOM
CHCTEMBI, H30TepMuYecKue ceuenns. [Iponecchl ucnapenus Ha quarpaMmme TPORHOH
cucteMpl. M300paxeHne mpolecca KpHCTAUIM3AllMA KM pPacTBOpeHMs. Pacuer
npolecca rnepepaboTKU CUIBBUHHTA IO JUarpaMMe pacTBOPUMOCTH. Jlmarpamma
TPEXKOMIIOHEHTHBIX CHCTEM, B KOTOPBIX OOpa3yrOTCs KpPUCTAIOTHIPAThl U
JIBOUHBIE COJIH.

14.  YeThIpeXKOMIIOHEHTHBIE  CHCTEMBI. JuarpaMmel  IIPOCTHIX
YETBIPEXKOMIIOHEHTHBIX CHCTEM. JlparpaMMbl B3aUMHBIX YETHIPEXKOMITOHEHTHBIX
CHCTEM, B KOTOPBIX He 00pa3yroTcs ABouHBIe coiu. Muuexchl Enexe. Biausnue
TEMIIEPATYPEl, MOJIAPHBIX OPraHUYECKUX DACTBOPHUTENEH Ha IOJOXXEHHE IIoJei
KPUCTAIIM3alMK  (ISITUKOMIIOHEHTHbIE CHCTeMbl). [lyTH KpHCTAUIM3alMud B
nuarpamMmme Enexe npu n30TepMUYECKOM HCIIapPEHUU.

15. IlpumeHeHune ynbpTpa3ByKa B TEXHOJOTHH HEOPraHUYECKUX BEIIECTB.

16. Xumuueckast CBA3b B KpUCTaIax (aTOMHAs, MOJIEKYJSpHAs, WOHHAs
KpUcTajuinyeckast CTpykTypa). MoHHas cBs3b. Pa3sMmepsl IOJOXKHTEILHO U
OTPHUILIATENIBHO 3apsDKEHHBIX HOHOB, HOHU3AIMOHHBIM moTeHIMal. CpoJacTBO K



anekTpoHy. KoBanenTHas cBsi3b. OCHOBHBIE II0JI0JKEHHS METO/1a BATIEHTHBIX CBA3EH.
[TonsTHe 0 THOpUAU3ALUH OPOUTATIEH.

17. Teopuss cummerpun B xuMud. CTpykTypa M KpUCTaIHMYeCKas
IIPOCTpPaHCTBeHHas: pemeTrka. Kpucrajummueckas NoApemieTka.  JJIeMEHTBI
orpaHuyeHus KpucTaioB. COOTHOIIEHHE MEeXAYy MX YHUCIOM. OJIEMEHTBI
CUMMETPUM U €OUHUYHBlE M OKBUBAJIEHTHO-PaBHBIE HAIlpaBIEeHUA. 3aKOH
IIOCTOSIHCTBA yrioB. ['onnomeTpust. Ctepeorpadpuieckre NpoeKyuHu.

Knaccudukanuss KpuUCTAIOB IO  KareropusiM U cucremMam. Hx
XapaKTEePUCTUKH.

32 xmacca cummerpur. DopMynbl KOMIUIEKCA 3JIEMEHTOB CHMMETPHUH.
MexnyHapoqHele CHUMBOJBI  KiaccoB cummeTpud. 230 IpOCTpaHCTBEHHBIX
(PemopoBCKUX) IPYII CAMMETPHM U IPUHIUIIB UX 0003HaYEHUS.

CumBonbl (MHIEKCBI) TOYEK, HaNpaBlIeHWH, IUIOCKOCTEeH. YcCTaHOBKa
KPUCTAJUIOB Pa3IMYHBIX CUCTEM, BEIOOp KOOPAUHATHBIX OCEH.

®opMBI KPUCTATMYECKIX MHOTOIpaHHUKOB. [TpocThie 1 KOMOMHUPOBAHHEIE
dopmel. 47 mpocteix (opm. Bepuiunuble, pebepHble U TIpaHHBIE (OPMBI B
MOPGOIOTUN KPUCTAILIOB.

18. Pazmepsr aTOMOB U HOHOB. D GEeKTUBHBIE U JEHCTBUTEIbHBIE PAa3MEPBI.
3aBUCUMOCTbD UX OT IOJIOXKEHHS dJIEMEHTa B IEPUOANYECKON cucTeMe I S-, p-, d-
, f-onementoB. KoopauHanuoHHble 4YHCla, BAJICHTHOCTh U CTEIEHb OKHMCIEHUS
aTOMOB. DIEKTPOHHAs INIOTHOCTb.

KoopauHauroHHOE€  YHCIO UM KOOPAMHALMOHHBI  MHOIOI'DaHHUK.
['eomeTpuueckue  mpenensl  yCTOWYUBOCTH — CTPYKTYp € pasIMYHBIMH
KOODAMHAUMOHHBIMU 4uciaMu. Yucino aromoB B sdeiike. OnpeneneHue
CTeXHMOMETpHUecKOol hopMyIsl B siuelike. Ilonspusaius HOHOB.

Bnusnue 3apsigoB, pa3MepoB aTOMOB U HMOHOB M UX KOOPAMHALMOHHOIO
qyClla Ha IPOYHOCTh U TEPMOJUHAMUYECKUE XapaKTepUCTUKHU KPUCTAILIOB, U THIIBI
XUMHYECKOU CBsA3U B HUX. [IMOCKOCTH CIallHOCTH B KpUCTALIaX U IIOBEPXHOCTHAS
SHEprusl.

CrerneHn 3arojHEHUs TPOCTPAHCTBA CTPYKTYPHBIMU €IMHUALAMU. THIIBI
IyCTOT B ILIAPOBBIX yIaKOBKax. MHOIoOCI0MHbIE YIIAKOBKH.

19. Bugsl onmcaHus CTPYKTypbl: TOYEUHBIM, IIAPOBOW, IOJIUIIAPHUIECCKHM.
M3otumHble (M30CTPYKTYpHBIE) KpucTamisl. llomumopdusm. TepmoarHammuka
nouMopdHBIX TpeBpameHuii. M3omopdusM. Pa3sHOBUAHOCTH HX YCIOBHMH
nposiBiieHus. VI30BaeHTHBIN U reTepoBaleHTHBINA. TBepable pacTBOPE! (3aMEIIeHHUs
Y BHEIPEHUS).

20. Mono- u mnonukpuctamibl. JlepekTsl KpUCTAIUIMYECKUX PpELIETOK.
Toueunsle 1 MHOTOMEpHBIE NeheKThl, Auciokauud. CTpyKTYpHO-4yBCTBUTENIBHbIE
CBOMCTBa KPHCTAUIOB. ['€OMeTpusi M 3allOJIHEHHWE IIyCTOT B KPHUCTAJLIMYECKOH
pelieTke MOCTOPOHHUMHU aToMamu. Hecrexnomerpuyeckue coeuHeHus: OOpHUIbI,
rHOPHUIBI, OKCUIBI, CYIb(MUIBI, KApOUABI U JIP.

TBepnocTs, ynpyrocts. TeruioBsle CBOWCTBA. DIEKTPONPOBOAHOCTE. 11be30-
U TUPO3JIEKTpHUecKre CBOMCTBA. [IposBienre aHu30TpOnuy (HU3NIECKUX CBOMCTB
Yy  MOHOKDUCTAQUIOB U  HOJUKPUCTAIIOB. TeKcTypa  IOJMKPUCTAIIOB.
Kpucrannoonrtuka. J[BoiiHOE ydyelrrpesloMIeHHEe U NOJIAPU3alus CBETa.



21. Ammuak. CTpoeHue, Gpusndeckue ¥ XuMHYECKUe CBOMcTBA. IlonydeHne
amMmuaka B jgabopartopuu. CxmxeHue ammuaka. DUIUKO-XUMHYECKHE YCIOBHUS
IPOMBILIJICHHOIO CHHTe3a amMuaka. Katanuzaropsl cuHTe3a ammuaka. PaBHoBecue
B3aUMOJIEHCTBUS aMMKaKa ¢ Bogoi. ['maparsl ammuaxa. ITpobiema cyrecTBoBaHuA
TUAPOKCUAA aMMOHUS.

22. CocTaB, CTpOeHHE U 3aKOHOMEPHOCTH B U3MEHEHHMHU CBOMCTB OKCHIOB
asota: N>O, NO, N2O3, NO;, N,O4, N2Os (RUIOTBEHBI MOMEHT, MEXMOJIEKYIISPHOE
B3aUMOJICHCTBME, B3aMMOJEHCTBUE C BOJOH, TEepMHYECKAss YCTOHYMBOCTD,
KHCIJIOTHBIE CBOMCTBA). [TosrydueHune okcuaoB a3oTa. [Tonyuenue,
COTIOCTaBJI€HUE CTpOoeHMs U cBOMCTB azotuctoit HNO; u azotnoit HNO;3 kuciot:
YCTOWYUBOCTb, KHCJIOTHBIE M OKHCIHTEIbHO-BOCCTAHOBHUTEILHEIE CBOMCTBA
BOJIHBIX PacTBOPOB. [IpoW3BOACTBO HEKOHLEHTPUPOBAHHON Aa30THOM KHUCIIOTHL
OcHoBHrple craguu npouecca. KoHTakTHOe OKucleHHe amMMuaka. OH3MKO-
XMMHUYECKHe OCHOBEI IIpoliecca. BilMsHue OTAeNbHBIX TapaMeTpOB IIPOU3BOICTBA.
Oxwucnenue oxcruna asota (II). AGcopbuus okcunos azora. TeopeTuvecKkyue 0CHOBEI
mpouecca IpU aTrMOoC(pepHOW W IOBHIIEHHOM JaBleHHd. KoHuIeHTpupoBaHue
a30THOM KuCIIOTHL. CpaBHUTENbHAs OLEHKA pa3IH4YHBIX CII0CO00B. MeTob!
00€e3BpEXXUBAaHMA OTXO/SIIMX HUTPO3HBIX ra3oB. CXxema Ipou3BOACTBA U OCHOBHAS
amnraparypa IIpou3BOICTBA HEKOHIIEHTPUPOBAHHON a30THOM KHUCIOTEI.

23. Asormele ynobpenums. Pomp aszora B pacrenmsx. Kiaccuduxamus,
aCCOPTUMEHT, CpaBHHUTENbHAsd 3((EKTUBHOCTH OTHENBHBIX BHIOB YIOOPEHHIA.
[IponsBoncTeo aMMOHMIHOM cemuTpbl. CBoicTBa HHMTpaTa aMMOHMSA. Pu3HKO-
XUMHUsSl TPOLECCOB HEWUTpalM3alliM, BBINAPKM pACTBOPOB, TpaHY/HSI |
KOHICHCUOHUpOBaHWe  mponaykra. IlpomsBonmcTBeHHble  MeTomwl.  HoBbIE
BBICOKOTIPOM3BOAUTENbHEIE arperatel. [Ipoussoncreo cynbdara ammonus. Ceipnbe.
Meroae! mpousBoacTBa. CXeMa MPOMBINUIEHHBIX YCTaHOBOK.

24. TlpousBoACTBO KaNMHHBIX U MAarHHWeBBIX yHOOpeHHi. ACCOPTHMEHT.
Bunel ceipbsa. Kanuiiconepxanmwe munepansl. [Ipou3BOACTBO XJIOpUIA Kalus U3
cunbBUHMTA. OCHOBBI NpoM3BOACTBA. KOHCTpyKIus ammapaToB. MeTOME]
nepepaboTku:  (IoTalys, THOpOCeNapanus, TpaBUTALMOHHAs  cerapaiys,
ayieKTpocenapanys U JIp. TeXHUKO-3KOHOMHYecKas OIleHKa METOJOB IOJIydYeHHS
XJopuaa Kanus u3 KapHanuTa. IIpousBoacTtso cynbgara xamus. Metonsl. Chipbe.
MarnueBsie ynoOpeHus.

25. A30T B IpUpOJe U KU3HU. XWMHS MPEBpAIleHnil COeIUHEHUM a30Ta B
atMocdepe, I0YBe, PACTEHUSIX W INPEBpAlleHHH A30THBIX yA0OpeHuil. A30THBIE
yOOOpeHHs, UX BHUIbI, IPEBPALICHUSA U [IOTEPU B MOYBE. DKOIOIMYECKUN aCIIEKT
npuMeHeHus. Co3laHue U UCIO0Ib30BaHUe MEIEHHO IeWCTBYIOMMX YA0OpEH i

HBwxenune Gocdopa B I0YBE, pAaCTEHUIX UM XUBOM opranuzme. PochopHoe
nuranue pacteHud. PocdopHele ynoOpeHHS, WX OCHOBHBIE BHIbI W XHMHUS
npespamenys. Ilogpasnenenue mo pacTBOPUMOCTH. DKOJIOTMYECKHE AaCIEKTHI
xumuu ocdopa.

Kpyrosopor kamus B npupoze. [lormomienre HOHOB Kalus pPaCTEHUSIMH,
¢uxcanusa ux nouBoi. KanuitHble ynoOpeHus (XJIOpUIHBIE, OECXIOPHIHBIE),
B3aUMOJEUCTBUE UX C ITIOYBOH.



MukposnemMeHTsl ¥ MUKpoymoOpeHus. X XapakTepucTHKa, BHIBI MU
MacIuTabbl MPUMEHEHUSI.

26. Obmas xapakrepuctuka (ocdopa. Pacmpocrpanennocts ¢ocdopa u
GopMEI ero HaxoXxaeHus B rpupose (hochaTsl 377eMEHTOB METALIOB, (GOCHOPHUTEI,
amaTuThl, MOHAUMT U Ap.). BanentHele cocrosiHus ¢ocdopa. AJITOTPOIHEIE
Mozupukaru pochopa. YcmoBus crabuipHOCTH Oenoro u kpacHoro docdopa.
Crpoenue 6enoro u kpacHoro ¢ochopa, Gpu3UUecCKue U XUMHUYECKHUE CBONCTBA.
Bsaumoneiicteue dochopa ¢ MetaulaMu u HeMmetauiamu. llodydeHue u
IpUMEHEeHHUE KpacHoro u 6enoro gocdopa B MPOMBIILICHHOCTH.

27. ®ocdatHoe chIppe. Meronsl ero oOoramieHus W IOOTOTOBKH K
nepepaborke. Ilomydenue docdopa u3 ¢ochopuros Kaparay. Ilomyuenue
OKCTPAaKIMOHHOM M TepMuyeckold  ¢ocdopHoit  kucnotel.  IlomydeHue
101U (OCHOPHBIX KUCTIOT. Y THIHN3ALUSI PTOPUCTHIX COETUHEHMA.

28. Ilomyyenue 1mpocToro u JABoHHOro cymepdocdara. IloaydeHue
TepModochaToB, obechTopeHHBIX (ocdharoB u momudocdaros. Kopmosbie
pocdater. Texuugeckue dochopusie comu. Tpunomudocdar narprst. KomruiekcHa
nepepaborka (ocdarHoro cbipps. OOLIME MPHHIUIBI OLEHKH arpoXUMHYECKOM
3QPEKTUBHOCTH MUHEPAIIBHBIX yIOOPEHHUHA.

29. OuU3NKO-XMMUYECKUE OCHOBBI TEXHOJOTHMH KOMILUIEKCHBIX yIOOpPECHHI.
ITpoMBINUIEHHBIE YCTAHOBKH IO IOJyYEHHUIO KOMIUIEKCHBIX ymoOpenuit. Hutpar
Kanus, pocdarsl aMmmoHus U ammodoc. [TonmudochaTel aMMOHMS, Kavsl, KalbIHs
u Maruus. Hurpoammodocku u guammonuTpodockn. Kapbodocku. KommiekcHas
nepepaboTka pochopUToB a30THO-KUCIOTHBIM METOIOM.

30. AnnoTponHele U MOJUMOP(HBIE MOAU(UKAIMK CEphl, IuarpaMmma
cocrossHui cepbl. CepHasi KUCIIOTa BaKHEHINas W3 MUHEPATbHBIX KHCIOT, €€
npuMmenenue. CTpoeHue M CBOUCTBa CepHOW KHUCIOTHL. OCHOBHBIE MPUHLHUIIBI
NPOMBIIIEHHBIX METONOB TIIOJTy4EHHs CEepPHOM KHUCIOTHl KOHTAaKTHOIO U
HuTpo3Horo. Hutposuncepnas kucinora. Oneym. CynbdaTsl U THAPOCYIb(ATHI.
Biusnue mpupoasl KaTHOHa 3JI€MEHTa MeTallla Ha TePMHYECKYIO0 YCTOMYHUBOCTH
Cynb(daToB.

31. Texnomnorus xnopuaa BOJOpPOJAa M XJIOPUIOBONOPONHOW KHUCIOTHL
CsolicTBa xJI0pua BOJOPOAA U KUCIOTEL Posib B HAPOAHOM XO3AHUCTBE ¥ 0OBEMBI
npou3BoAcTBa. IIpombIlUIeHHBIE METOABI MPOU3BOACTBA XJIOPHUIA BOAOpPOAa B
Poccun u 3a py6exxom. [IpousBoacTBEHHBIE CXEMBI ITOTy4deHusI. KOHCTPYKIIMOHHbIE
MaTepranel B IpousBonctse. llomydenue 100% >xumkoro xjopuja BOAOPOJA.
Abcopbuus xyopuga BoJOpoNa BOJOH C OTBOJOM U 0e3 OTBoAa TerUia.
AnmnapatypHoe odopMIIeHHe Tpolecca.

32. OOmas xapaKTepUCTHKa CONOBOW IpoMbINUIeHHOCTH. (ComI0BEIE
NPOAYKTHI ¥ TpeOOBaHUsI K UX KagecTBY. OcOOEHHOCTH IPOU3BOACTBA. biiok-cxema
cozmoBoro npousBoxactea. Celpbe U BCIIOMOraTenbHble BeulectBa [Ipurorosinenue
paccona. Jlobsrda paccona. Teopus ounctku paccona. KoHCTpyKIus OTCTOHHUKOB.
CxeMa mnpou3BOACTBA M peXuUM pabOThl OTHOENEHHS OYHCTKH paccoia.
AMMoHuM3anua paccona. DU3NKO-XUMHYECKHEe OCHOBBI aMMOHH3AIMU paccoiia.
ITpousBoJCcTBEHHAss cxema OTHENEHUs aMMOHU3aluuU. AInaparypa U pexuM ee
pabotel. KapOGoHM3auust aMMOHHU3MPOBaHHOrO paccosia. DU3NKO-XUMHYECKUE



OCHOBBI ~ KapOOHM3allMM  aMMOHU3MPOBAHHOTO  paccona.  KOHCTpyKuus
KapOOHM3AIIMOHHON KOJIOHHBI M pPEXUM ee paborhl. IIpou3BoiCTBEHHAs cxema
oTHnenenus KapOoHusauuu. DuiubTpanys CyCHeH3WH OWKapOOHATa HaTpHs.
[lomyyenue rortosod npoxykimu. Teopus KanbLuHAL¥K OHKapOoOHATa HATPHS.
KoHcTpykuun KanbLUMHATOPOB. PexuM paboThl OTHeNeHHME KadbIMHAIHH.
Perenepanus ammuaka. OU3NKO-XMMHYECKHE OCHOBBI pereHepalMyd aMMHUAaKa.
[IpousBoncTBEHHas cxeMa OTHENeHHs AUCTHUIAIUK. Ammaparypa OTAENeHHs.
Pexxum pabotsl otaeneHus. [Ipobnema «Oenbix Mopey. ITonydeHye n3BeCTKOBOIO
moJioka. KapbonaTtHoe cpipbe. OOxuUr kapOoHaTa KalbIMsA M TEOPHUS IMpolecca.
KoHCTpyknuu 1 pexuM paboThl MIAXTHBIX Ieuveil oOura. OU3NKO-XUMUYECKHe
OCHOBBI ~ruaparanuu u3Bectd. QOuwucTka uU3BecTKOBOro Mmoiioka. Cxema
IIPOU3BOZICTBA U peXUM paboThI exa. [Ipobiiema ChrIphs.

33. IIpou3sBOACTBO I'MIPOKCHAA HATPHUS XUMHYECKHM IryTeM. DeppUTHEIN
crnoco® mpou3BOACTBA. V3BeCTKOBBIH crmoco6. @DU3KMKO-XMMMS Ipoliecca.
[IpousBoncTBEHHAss cXeMa U amlmapatypa. OJeKTPOXHMUYECKHE CII0COOBI
MPOM3BOJACTBA TMIPOKCUAA HaTpusd. Teopus sieKkTponusza pacTBOpa XJIopuaa
HaTpus. [lnapparMeHHBI METOZ MPOU3BOJACTBA, €r0 arnapaTypHoe 0hopMIIEHHE.
PTyTHBI METOJ IPOU3BOJCTBA U €ro ammaparypHoe opopmiieHue. Beimapubanue
pactBopoB menoun. Ilnaska npoxykra. KommuiekcHas nepepaborka HedenuHa c
IOJTy4eHHeM Co/ibl ¥ IoTama. IIpupoanas cona. JlayCOHUT — ePCIEKTUBHOE ChIPhE
JUIS TIOJTyYEeHUS COABI U TIIMHO3eMa.

34. OcHOBHBIE CIIOCOOBI MTOJTyYEHHSI COJIEH U PeaKTUBOB.

35. Knaccupukanus ¥ COBpeMEHHBIE METOIbI OIpeHesIeHHs KadecTBa
PEaKTHBOB U BelIEeCTB. MeTOABI OIy4eHUs 0C000 YUCTHIX BEIIECTB U PEaKTHBOB.
OcobenHocTy anmapaTypHOro oGOpMIIEHHs MPOLIECCOB UX IONydYeHHs. MeTobl
OYMCTKH BeIIEeCTB. XMMUYECKHE U (PU3UUYECKHe METOIbI pa3/ielleHds CMeceil.
[Tomyyenne  ocob6o  umcroit  Bomel.  OumcTKa  BEIIECTB  METOAOM
NepeKpUucTaUIM3aluy. JIMCTUIIAUUOHHBIE METOHAbI, 30HHAs KpPUCTaJUTU3AIlHs,
HMOHOOOMEHHbIE U MeMOpaHHbIE METOJbI IOJYYEeHHs YHUCTBHIX BemlecTB. OLeHka
CTeTIICHHM OYHMCTKHM BELIECTB. TEeXHOJOrus IOJNy4YeHHUs MIeo4ed ¥ KHUCIIOT
PEaKTUBHOU U 0C000 YUCTON KBATUGHUKAIMH, TEXHOIOIHsL. TeXHOIOTUs MOIyYEHUS
COJIEH peaKTUBHOM KBaJIU(PUKAIIHH.

36. [IpoussoncTso conelt Oapus, Mapraiua u xpoma. Bussl ceipesi. MeTobl
Mpou3BOACTBa xjopuaa Oapus. TexHomnorus xiopuzaa, cyibdara, kapOoHaTa H
ruapoxcua 6apusi. AnmapaTsl 4 UX pacroyiokeHre. MOHOXpOMaThl, OUXPOMATEI,
XpOMOBEIE KBaclpl. X cBolicTBa W MpUMEHEHHsS. 1eOpeTHYECKHe OCHOBEI
IOJIy4€HHs MOHOXPOMATHBIX IIEJIaKOB, MEepeBoa HUX B OuxpomarHble. Coiu
Maprasua 4 uxX MpoOU3BOJICTRO.

37. Iloram. CsoiicTBa u mpuMeHeHue. CriocoOb!I OTyUYeHUS.

38. Texmomorus Karanu3atopoB. Tpe0GoBaHHWs, MpPENBABIIEMBIE K
kaTanuzaropaM. OCHOBHble (QU3UKO-XMMHYECKHEe CBO#cTBa. BakHeimue
NPOMBIIIJIEHHBIE T€TEPOreHHble KaTanu3aTopa U ooactu ux npuMmenenns. Coctas
KaTaliu3aTopoB. TeKCTypHBle U CTPyKTypHBIE IPOMOTOPHL. B3ammonedcTBre
Karajgu3aTopa C PpeakLUOHHOM cpenod. Pa3nmyHble NpUYUHBI JIe3aKTHBALHH.
OcHOBHBIE METONBI MOJYYEHUS KaTaau3aTopoB. VX JOCTOMHCTBA M HEJOCTATKH.



OcaxneHHble KOHTaKTHBIE MacChl. OU3MKO-XUMUIECKHE OCHOBBI TEXHOJIOTHYECKIX
craguil  (pacTBOpeHHe, ocaxaeHue, (QUIBTpOBaHUE, MPOMBIBKA, (OPMOBAHUE,
IIPOKAJINBaHHUe).

39. Karanuzarops! Ha HocuTesiX. OCHOBHBIE METOJBI MoTy4deHus. Pusuko-
XUMUYECKHe OCHOBBI mponuTkud. Hocurenm nns karamuszatopoB. OCHOBHBIE HX
CBOMcTBa M oOnacTu mnpuMeHeHws. Kartaiuzaropbl, IoiydyaeMble CMeEIIEHHEM
KoMmnoHeHToB. OcHOBHBIE cTanuu nporecca. [Ipumep mpousBoncTBa. CrocoOBI
dopMoBaHUS KaTamU3aTOpPOB © Hocutened. Mx obmas XapaKkTepHCTHKa,
JOCTOMHCTBA W  HemocTaTku. IlmaBnennesle kartanuzaropel. TexHomorus
KaTaJlu3aToOpOB, [10JIy4aeMbIX CIUIABIICHUEM KOMIIOHEHTOB.

40. KaranuzaTops! A MPOU3BOJCTBA CBSI3aHHOIO a30Ta U CEPHOKHUCIOTHOM
IPOMBIIJIEHHOCTH.  Karanm3atopel ~ CEpHOKHMCIOTHOW  MPOMBIILIEHHOCTH.
TexHonoru4yeckue cxembl U PEKHUMBl TOJTYYEHHUS BaHATUEBBIX KaTalH3aTOPOB.
KartanuzaTtopsl KOHBEPCHMH MeTaHa. TeXHOJOTHYEeCKHEe CXEeMBI M PEeXHMBI
II0JIy4eHUs KaTtanu3zaTopoB. KaranmzaTtopsl cuHTe3a aMMHaka U a30THON KHUCIOTEHI.
TexHoNOIMA NONy4YeHUs U anmnaparypa rnporecca.

41. I'urpockonu4ecKe CBONCTBA HeopraHudeckux BemecTB. CopOuuoHHas
KallWJIJIsIpHas BJIAroOeMKOCTb. [WUrpockonmmyeckas TOYKa U €€ OIpelesIeHUeE.
HNzorepma  copbuuu U pacTBOPUMOCTb. CKOpPOCTh IIOTJIOIIEHUS BJIard.
Koaddunuent rurpockonmanoctu. Ceirydects. [enu u MeToIbI rpaHyIHPOBAHUS.
TpeboBanuss x rpanynam. CTpyKTypHOE TIpaHyJIMpOBaHHE IIOPOIIKOB B
IIPUCYTCTBUHU XKUIKOHN (a3pl. [ paHynupoBaHUe IPecCOBAHUEM.

42. Texnonoruueckue 0CO00EHHOCTHU XAMUYECKOTO [IOJIyYEHUs
HEOpPraHUYECKUX HEHOVCIIEPCHBIX CUCTEM.

43. TpeboBaHus K XUMUYECKUM allaparaM, MeXaHUUeckas HaleXHOCTh U
KOHCTPYKTHUBHO€ COBEPILIEHCTBO, YHU(UKAUs U cTanaapTuzaums. Knaccudukanus
obopynoBanus. HaieXHOCTh XUMUYECKHX allapaTOB U TEXHOJOTHYECKUX JTUHUM.
OcHOBHBIE NTOKa3aTeNly HaJIe)KHOCTH; BEPOSITHOCTh 0TKa3a, MHTEHCUBHOCTh 0TKAa3a,
pecypc. CriocoObl MOBBIIIEHUS HAIEXKHOCTH allllapaTOB U TEXHOJIOTHYECKUX JTMHUH.
PesepBupoBanue, cnocoObl pe3epBUpOBaHUA. Marepuanbl I8 XUMHAYECKOH
anrapaTypsbl.

44. VY cnoBus 9KCIUTyaTalluy XUMHYECKUX anmapaTtoB. CTOMKOCTh MaTeprualoB
B pabouei cpene, ux BeIOOp. MeTasuibl ¥ CIUIaBbl, UX XapaKTEePUCTUKH, MAPKUPOBKA
U obnactu npuMeHeHus. Koppo3us MeTATUYECKHX  KOHCTPYKIIMOHHBIX
MaTepUaJIOB, CIIOCOOBI 3AIUTHI OT KOPPO3UH.

HeMmeramimyeckue  KOHCTPYKLMOHHBIE MaTepuala OpraHHYecKue U
HEOpraHW4YeCcKHue HuX XapaKTepucThuka U obnactu npuMeHeHus. OTrHeymopHBIe
MaTepuasbl. TerIoU30JIsILUOHHbBIE MaTepuaibl. PaspyiieHue HeMeTalIu4ecKux
KOHCTPYKLIMOHHBIX MaTepUaloB.

45. Anmaparel ¢ @epeMEelIMBAIOIIMMU YCTpoWcTBaMU (peakTopbl U
Kpuctannuzaropsl). KoncTpykuus u knaccudukamnus cocynoB. Pacuer 0CHOBHBIX
neraneil Ha mpoyHocTh. KOHCTpyKUIMK Memanok M ux BeIOOp. Beibop ammapara.
OcHOBHBIE  [OKazaTenu  Ipolecca  nepememuBaHus.  ['wapoauHamuka
nepeMeluBaHus. BrnusHue nepeMeluBanus Ha pacTBOPEHUE U KPUCTAIIU3ALHKIO.



KpucrannusaTopsl. MeTopl co3naHus nepechimeHust. THUIbl KpUCTAIIM3aTOPOB UX
KOHCTPYKIIMS, IPUHIMI IeUCTBUS U BEIOOD.

46. Anmapatel Ui pasfeneHus cycrneH3uid. OTCTOWHMKM U CTYCTUTETH, UX
Tanel. Pacuer ckopoctm ocaxaeHus, IUTOIIAIA U TPOU3BOAUTENBHOCTU
orcro¥nuka. IlenTpudyru wux xnaccuduxanus, MapKUPOBKa, KOHCTPYKIUSA H
OpUHUUI AercTBrs. Bei6op nentpudyr. OuinbTpsl I pa3aeieHus CyCIeH3ui ux
KnaccupuKanus,  MapKUpOBKa, KOHCTPYKUMS W  NPUHIUI  JeHCTBUS.
QuILTPOBaIbHBIE IEPErOPOAKH, BCIIOMOTraTelbHbIE (GHIBTPYIONIHE BEIIECTBA.
Beibop ¢uneTpoB. IlpomeiBka ocagka. MeTomsl poMbiBKH. KommoHoBka
YCTaHOBOK ITPOMBIBKH.

47.  OOopynoBaHue  JuIi  TOJy4eHHWsS  MaTEPHAOB  3aJaHHOTO
IpaHyJIOMETPHYECKOro cocraBa. IIpuHUOMIBI u3MenbyeHUs. MamuHel  As
ApOOJIEHHs ¥ TIOMOJIA, UX THIIBI, IPUHIIMI JEHCTBUSL, JOCTOMHCTBA U HEIOCTATKHU.
Opranmsanus usMensyeHus. KoMmaHoBka cxeMbl u3MenbueHHs. Pasznenenue
TBEP/BIX CHIIYYUX MaTepuanoB Ha (pakuuu. KOHCTpyKIMM M IPUHIUI PabOTEI
IPOXOTOB U KJIaCCU(PUKATOPOB.

48. AmnmapaTel A8 OYMCTKM ra3oB. Kiaccudukamusi ra3oBbIX B3BECEH.
AnmapaTbl MEXaHHYeCKOH, T'MApPaBINYECKON M SJIEKTPUYECKOW OYUCTKH Ta30B.
KoHCcTpyKIus, IpUHIUI IEHCTBHS, JOCTOUHCTBA U HEAOCTATKHU, CTENICHh OUYUCTKH
U 00JIaCTH MPUMEHEHHS.

49.  TpaHcrnopTHpoBKa TBEpPABIX MaTEPHUATIOB, JKHIKOCTEH U TIa30B.
Konseliepbl 11 TOPU30HTAIBHOIO U BEPTUKAIBHOTO IEPEMEIICHHS ChITyIux
marepuasioB. CucTeMbl NHEBMOTpaHCIOpTa. lluTaTenn W J03aTOPHI  CBHITYYHX
MatepuanoB. Beibop Buna Tpancmopra. Hacocel mis repeMerneHus XUIKOCTeH,
OCHOBHBIE  THINBI. (OCHOBHBIE XapaKTEPUCTUKUA pabOTHl  IOPIIHEBBIX W
LEeHTPOOEKHBIX HACOCOB. BRIOOp U aKCIITyaTalHs. ‘

50. DkcrepuMeHT: KiaccuGUKalMs, THIBI U 3aa4d. MeTpoJornyeckoe
obecrieyeHne OKCHEPUMEHTAIbHBIX HCCIeNOBaHMA. MeToasl W CpeacTBa
W3MEPEHUH, TPUHUUIBI HX BbBIOOpa, IMPOBEPKU, OIEHKH HX TOYHOCTH, HX
PEryJuMpOBKM U IpalydpOBKU. BiusHUe NCUXOIOrudeckux (GakTOpoB Ha XOI H
Ka4eCTBO dKCIIEPUMEHTA. BBIUMCIUTENBHBINA SKCIIEPUMEHT.

51. IIpaBuiia pabOTHl B XUMHUYECKUX JTa00paTOpUsX, TEXHUKA O€30I1acCHOCTH
npoBefieHUss paboTel. Texnuka nabopaTOpHBIX paboT: cOOpKa YCTAHOBOK,
IIPUTOTOBJIEHUE pPACTBOPOB, OINpENECICHUE WX KOHIIEHTpAlWi, B3BELIMBAHUE,
nepeMelIuBaHue, HarpeBaHue u OXJIaXICHHE, ¢unpTpoBaHue,
NEPEKPUCTAIUIN3ALMsL, OKCTparupoBaHUEe, BO3TOHKA, CYIIKa, OIpeJaeeHue
TUIOTHOCTH U JUCIIEPCHOCTH.

52. CoBpeMeHHble HMHCTPYMEHTAIbHBIE METOIBI HcCienoBaHui. OOmurue
ceefleHus. TepMuyecKkuil aHanW3: anmaparypa, IpuMmepsl ucrnonb3oBaHus B THB.
PeHTreHoCTpYKTYpHBIN U peHTreHOo(a3oBbI aHaIu3bl. MeTONbl ONTUYECKOH
CIIEKTPOCKOIIMH, IIPUMEHEeHHe HH(PaKpacHbIX CHEKTPOB. Pe30HaHCHBIE MeTO[bI
(AnepHBIA MarHUTHBIM U ONIEKTPOHHBIA IapaMarHUTHBIA pe3oHanc) B THB.
OnTHueckast U 3J1eKTPOHHAsI MUKPOCKOIIHS: amaparypa, 00JacT! UCIIOIb30BaHUS.
MeTtozas! arpoXMMUYECKUX UCIIBITAHUM MUHEPAIbHBIX YIOOPEHHH.



2.  Y4eOHO-meTOoaHYecKoe H HH(POPMALHOHHOE O0ecIeYeHne
2.1 JIutepaTtypa

a) OCHOBHasl JIUTepaTypa:

l. XUMUYecKass TEeXHOJOTUS HeOpraHu4ecKux BemecTB. Kuura 1
[OnexkTponHBIi pecypc]: yued. mocodue /T.I'. AxmetoB u [u ap.]. —CIIb: «JIaub»,
2016. 688 c.

2 XuMHU4YecKasi TEXHOJIOTHS HeOpraHm4yeckux BemmecTB. Kawura 2
[OnexTpoHHBIN pecypc]: yuebd. mocobue /T.I'. Axmetos u [u ap.]. —CIIB: «JIauby,
2017. =536 c.

3 WUneun A.IL IlpousBoxctBo azotHou kuciotel. /A.Il. Wnbun, A.B.
Kynun. —CI16.: u3g-Bo «Jlaue», 2013. =256 c.
4. CoBpeMeHHbIE TPOOIEMbl XUMUYIECKOH TEXHOJIOIHU HEOPraHWYEeCKHUX

BellecTB: [OnexkTpoHHbId pecypc] /AL Wmeun. —IBanoBo: MBaHOBCKHI
roCyJapCTBEHHBIN XUMUKO-TEXHOJIOornueckut yausepcuret. 2011. —133 c.

5. HayuHele OCHOBBI IIPUTOTOBIIEHHSI KaTanu3aTropoB. TBopUeckoe
HacllelMH W JalbHelee pasButue padotr mnpodeccopa W.II. Kupumrosa:
Momnorpadus /A.Il. Uneun. —VIBaHOBO: VIBaHOBCKMIA TOCYIapCTBEHHBIA XUMHUKO-
TexHoJioruyeckuit yausepcuret. 2008. —156 c.

6. Yopkennopd M. CoBpeMeHHBIH KaTanu3 U XuMu4eckas KuHeTuka. /.
Yopxennopiid, X. Halimantcsenpaiit. —{onronpyausiii: uaremiext, 2010. —504 c.
e OcHOBBI Hay4YHBIX HccienoBanuil: YueoHoe nmocoodue /b.1. ['epacumon

AT [u gp.]; -M: ®opym, HAL] UHDPA-M, 2015. -171 c.

8. Illackonbckast M.IL. Kpucramnorpadus. /M.IT. llackonsckas. —M.: Beic.
K., 1984. -392 c.

9. Ia¢ppanosckuit WM.M. Kparkmit kypc xpucrauiorpaduu. /..
Hladpanosckuii, B.®. Anssaun. —M.: Beiciras mkona, 1984. — 120 c.

10. ITozun M.E. ®u3nko-XuMU4YeCKHe OCHOBBI HEOPTraHUIECKON TEXHOIOTHH.
/MLE. TITo3un, P.O. 3unrok P.JO. —JI.: Xumus, 1985. 384 c.

11. BacuneeB B.II. TepmoamHamuueckue CBOHCTBa  pacTBOPOB
3JIeKTpoaUTOB: Yueb. mocobue. /B.I1. BacunbeB. —M.: Bricm. mkoma, 1982. —320 c.

12. 3axappeBckuii M.C. Kunetuka u karamu3: Yueb. mocobue. /M.C.
3axapeeBckuil. —M.: U3n-Bo JleHuHrpanckoro yH-ta, 1963. 3 14c.

13. Kupeer B.A. Meronbl NpakTUYECKUX PacyeTOB B TEPMOIMHAMHUKE
xumuueckux peakuuit. /B.A. Kupees. -M.: Xumus, 1970. -520 c.

14. BukrtopoB M.M. I'paduyeckre MeTObI B TEXHOJIOTHU HEOPTraHUYECKUX
BewecTs. —/M.M. Bukropos. —JI.: Xumus, 1972. 464 ¢

15. Xummdeckas TEXHOJIOTHS HeopraHudeckux BemiecTB. B 2-x k1. /Ilox pen.
npod. Axmerosa T.I'. -M.: Beicmas mxoia, 2001. —561 c.

16. ITozun M.E. Texnonorus muHepansHbix yaoopenwid. /M.E. TTo3zun. —JI.:
Xumus, 1983. 334 c; 1989. — 352 c.

17. Texnonorus xatanusaropoB /Ilox pen. N.I1. Myxnenosa. —M.: Xumus,
1989. —326 ¢.

18. Atpomenko B.M. Kypc TexHonoruu cBsizanHoro azota. /B.M. Atpouienko
[u 1p.]. -M.: Xumus, 1969. -384 c.



19. MunbkoBckuit M.A. Ilpupomnas cepa. /M.A. MUHBKOBCKMA. —M.:
Xumus, 1972. —240 c.

20. Amenun A.I'. Texnonorus ceproit kucnotel. /A.I'. Amenun. —M.: Xumus,
1983. - 360 c.

21. TTozun MLE. Texnonorus munepansubix coneit. Y.1. /MLE. Ilo3un. —JI.:
Xumus, 1977. C.364-412.

22 . Ilosua ML.E. Texnonorus munepanbubix conedd. Y.1. /MLE. ITo3un. —JI.:
Xumus, 1970; 4. 2, 1970.

23. Illoxun M.H. Texunonorus coxsl. /M.H. Illoxun, C.A. KpaieHUHHAKOB. —
M.: Xumus, 1975. -236 c.

24. SIxumenko JI.M. IIpousBoacTBO BOOOPOIa, KUCIOPOa, XJIOpa U IIET0YeH.
/JIL.M. Sxumenko. -M.: Xumus, 1981. —280 c.

25. Xumugeckas TeXHOJIorus Heopranuyeckux BemecTs /T.I'. AxmeTos, B.M.
byceirun, JL.I'. Iaticun u np. —M.: Xumus, 1998. —486¢.

26. Axmertos T.I'. Xumus u texnonorus coequHenui 6apus. /T.I°. AxmeTos.
-M.: Xumus, 1974. —150c.

27. XycHytnuHoB B.A. O6opynoBaHue MpOU3BOJCTB HEOPraHUYECKHUX
BewiecTB. /B.A. Xycuytnuuos, P.C. Caitdymiun, U.I'. Xaouoymwmwa. —JI.: Xumus,
1987. —248c.

28. CoBpeMeHHbIE METOBI CTPYKTYPHOT'O aHaIH3a BenecTs: yaeOHuK /M. D.
Kynpusuos, A.I'. Pynckas, Hb. Kodanosa. —PoctoB-Ha-/{ony: M3maTenbcTBo
IOV, 2009. 288 c.

0) IONOJIHUTENbHAS TIUTepaTypa:

29. boiiko C.B. Kpucramnorpadpus u munepanorus. OCHOBHbIE ITOHSATHS.
/C.B. boiiko. —Kpacnosipck: COY, 2015. -212 c.

30. Caiipymiun P.C. CoBpeMeHHass XUMHKO-(QH3UUECKas DHIIUKIONEIUA-
JIEKCUKOH (Ha PyCCKOM U aHTJIMHACKOM si3bikax). CrpaBoyHOe U y4eOHOe U3TaHue.
/P.C. Caitpynnun, A.P. Canidymmun. —Kazans: M3n-8o @su AH PT, 2010. —696 c.

31. Yenckas B.B. Teopernyeckue OCHOBBI TEXHOJOTMH HEOPraHUIECKUX
BEIIECTB: yd4eOHoe mocobue [OnekTtpoHHBI pecypc]. /B.B. Uenckas, T.I'.
Yepxkacosa, E.B. I{anko. -Kemeposo Ky3I'TY umenu T.®. ['opbauena, 2010. —203
g,

32. Illepuenko T.M. Xumudeckas TEXHOJOTHS HEOPTaHMYECKHX BEIIECTB.
OcHoBHBIe TpousBoacTBa: yuebHoe nocobue. /T.M. IlleBuenko, A.B. Tuxomuposa.
—Kemeposo Ky3I'TY umenu T.®. I'opbauesa, 2012. —195 c.

33. Axmerosa P.T. Texnonoruss HaHOMOIU(PULIUPOBAHHBIX HEOPTaHUUECKHUX
KOMIIO3ULIMOHHBIX MAaTE€pUaJOB K3 TEXHOTEHHOIO0 W IIPUPOJHOIO CBIPHA: Y4.
nocobue /P.T. Axmerosa [u ap.]; Kazan. Han. uccien. texsoi. yH-T. —Kazanb: U3 -
Bo KHUTY, 2015. -112 c.

34. ITaBnmuuenko JI.A. Tepmuyeckuil aHamu3 JBYXKOMIIOHEHTHBIX CUCTEM:
yuye0.-meron. mocobue /JI.A. [TaBmmyenko, [.B. Bynmunoposa, FO.I'. ["ansameTnuHOB.
Kazan. Han. uccnen. rexson. yu-T. —Kazanp: M3a-s0 KHUTY, 2013. 104 c.



35. MopaueBcuii A.I'. Ousuueckas Xxumus. | eTeporeHHBIE CHCTEMBI
(yuebHOe mocobue). /A.I'. Mopauesckuit, E.I'. ®upcosa — CII6: M3narenscTso
«Jlanp», 2015. -192 c.

36. Mopauescuiit A.I'. dusudeckas xumus. TepMoarHAMUKa XUMHYECKUX
peakuuil (yue6Hoe mnocobue). /A.I'. Mopauesckuii, E.I'. ®upcosa — CIIO:
W3narenscTBo «JIaney, 2015. -112 c.

37. Jleirmaa T.3. ®Dusuko-xUMHYEeCKHE€ U aICOPOLIMOHHBIE METOIBI
HCCIIEIOBAHW HEOPraHWYECKUX IPUPOIHBIX MUHEPAIbHBIX COPOEHTOB: YueOHOe
nocobue. /T.3. JIeiruna, O.A. Muxaiinosa. —Kazans, U3a-80 KI'TVY, 2008. —80 c.

38. Komxapos O.Jl. TexHonorus xanuitaeix ynoopenwuit. /O.[. Komkapos,
N.J1. Coxonos. —JI.: Xumus, 1978. -246 c.

39. bopeckos I'.K. I'ereporennsiii (rerepodaszusrit) karanus. /I[.K. bopeckos.
—M.: Hayxka, 1986. —304 c.

40. I'an3 C.H. TexHonoruyeckue npoueccsl ¥ 000pyRoBaHue MPOU3BOICTBA
CHHTe3-Ta3a U cBszaHHoro aszota. /C.H. 'an3. —XaprkoB: XI'Y, 1960. 550 c.

41. benpkosckuil C.B. Texnonorus cogonponykroB. /C.B. BeHbKOBCKMIA,
C.M. Kpyrneiit, C.K. CexoBanoB. —M.: Xumus, 1972. -352 c.

42. I'enxun A.D. OGopynoBaHue XUMHAYECKUX 3aBOAOB. /A.D. ['eHKuH. —M.:
Bricur.mk., 1986. —280c.

43. Jlamuuckuit A.A., Tomuunckuit A.P. OCHOBBI KOHCTPYKTHUPOBAHUS U
pacuera XxuMudeckod ammaparypsl. CropaBounuk. /A.A. Jlamwmuckuit, A.P.
Tomunnckuit. —JI.: Mamunoctpoenue, 1970. —52c.

44. Tlpoxodprer B.JO. O6GopymoBaHue mpPOU3BOJACTB HEOPraHHYECKHX
BelecTB. [OnekTpoHHbIH pecypc] /B.YO. ITpokodres. —MBanoso: UT'XTVY, 2015. —
115 c.

45. IlpoxodreB, B.FO. OcHOBBI NPOEKTUPOBAHUS  IPOU3BOICTB
HEeOpraHU4YeCKUX BeUIecTB. [DnekTpoHHBIH pecypc]. /B.1O. IIpokodrer. —MBanoBo:
NI'xXTy, 2015. -131 c.

46. Kocunues, B.J. OcHOBBI NpOEKTUPOBAHUS XUMHUYECKUX ITPOU3BOJICTB U
obopynosanus. [DnexkTpoHHbd pecypc] /B.M. Kocunues, A.W. MuxaininyeHko,
H.C. Kpamenunnukona, B.M. Muponos. —Tomck: TITV, 2013. -395 c.

2.2 IIporpammuoe obecnieuenue u IHTepHeT-pecypchl

— Oducurie u genosele nporpaMMbel: ABBY YFineReader 9.0 mpod

— Oducnsle u genossle nporpamMmer: MSOffice 2007 Russian

— ApxuBatop 7 Zip

— Snnexc bpaysep

Poccuiickuit mHGOpPMaLMOHHEIN MOpTan B OOJACTH HAyKH, TEXHOJOTHH,
MenuuuHbl U o6pasoBanusa eLIBRARY.RU: www.elibrary.ru

PedeparuBnas 6aza naHHbIX XypHaloB u KoHbepennuin Web of Science:
apps.webofknowledge.com

WznarenscTBO «Springer»: www.springer.com, www.link.springer.com

Enunas 6a3a qaHHbIX SCOpus: www.scopus.com.




