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1. O0mue mMoJI0KEeHUSA

1.1. TIlporpamMmMa BCTYNHUTEJIBHOTO  MCHBITAHUS 1O  CHEIHUATBHOMN
JTWCIUILIMHE, COOTBETCTBYIOIIEH Hay4yHOU crenuaibHoct 2.6.7. Texnonorus
HEOPraHWYEeCKUX  BEIIECTB, pa3paboTaHa Ha OCHOBaHMM  (eaepaibHbIX
00pa3oBaTeNbHBIX CTAHAAPTOB BHICIIETO 00pa30BaHUs MarucTparypbl U oJo0peHa
Ha 3acenaHud Kadenapbl XWMHU, TEXHOJOTUM HEOPraHWYECKUX BEIECTB U
HAaHOMAaTepUaJIOB.

1.2. BcrynurenbHble HWCTIBITAHUSA JUISI TOCTYMHAIONIUX B AaCIHPAHTYPY
MPOBOJAATCSA C LEJIbIO OMNpEeTeHUs CTENeHH TOTOBHOCTH IOCTYIAKOIIETO K
OCBOCHHMIO OCHOBHOM 0OOpa30BaTENbHOW MPOTPaMMBbI BBICIIETO OOpa3oBaHUA —
IporpaMmbl TIOJFOTOBKM HAay4YHBIX W HAYYHO-TIEIarorMYeCKUX KaJpoB B
aCIUpPAHTYype MO HAY4YHOU crenuaabHOCTH 2.6.7. TeXHONOoruss HeOpraHUYECKUxX
BEILIECTB

1.3. Jns Bcex MOCTyHarouux, OOsA3aTENbHBIM SBISETCS MPOXOXKICHUE
BCTYNTUTEIHPHOTO HWCIBITAaHUS B MHUCBMEHHOW (hopMe, KOTOPOE BKIIOYACT 0OIIHe
BOIIPOCHI  TI0  BBIOpaHHOW  0Opa3oBaTENbHOW  mporpamMMme  (IUCITUTUTHHBI
«TeopeTnueckue OCHOBBI TEXHOJIOTUU HEOPTaHUUYECKUX BEIIECTBY, « XUMUUYECKas
TEXHOJIOTMsI HEOPTraHMYECKUX BelIeCTB», «Karaan3 B XUMHUYECKON TEXHOJOTHU,
«TeopeTHyecKre U SKCIIEPUMEHTAIBHBIC METO bl UCCIICIOBAHMS B XHMUU).

1.4, Dx3aMeH NMPOBOAMTCS C UCIIOIH30BAHUEM YK3aMEHAIIMOHHBIX OMIIETOB.
Kaxnaplii sK3aMeHallMOHHBIM OWJIET COJIEPXKUT JBa BOIPOCca, Ha KOTOPBIE
HEO0OXOJIMMO JaTh Pa3BEPHYThIE U MOJHbIE OTBETHI. [locTynaroiire Ha BhIIAHHBIX
aucTax OyMard B MpaBOM BEPXHEM YTy OT PYKH MHUIITYT CBOIO (PaMUIIHIO, TIO IIEHTPY
— HOMep OuJieTa U B MOPSAKE 04ePEeTHOCTU — (POPMYJIHUPOBKY BOMPOCOB OMiIETa U
OTBETHI Ha HUX. [[uCbMEHHBIE OTBETHI JI€JIAIOTCS B MPOU3BOJILHOM (hopme.

1.5. PesynpTarbl  BCTYNHUTENBHOTO  HWCIBITAHUS  OIEHUBAIOTCS  TIO
100-6anabHol mkage. OOIIee KOJTUYSCTBO OAIIOB pacIpeIesIIeTCs CIICIYIOIMNM
00pa3oM: KaxIelii Bompoc — He Oosiee S0 6a110B. MUHUMAaTBHBIN TOPOTOBBINA Oal
JUTSI TIPOXOKICHUST BCTYIUTEILHOTO HCTIBITAHUS B MUCBMEHHOU ()OpPME COCTaBIISET
50 danI0B.



2. Conep:xaHue NPOrpaMMbl BCTYNUTEIbHBIX UCTTBITAHUN /151 MOCTYNAIOIIUX
B ACIMPAHTYPY [0 HAYYHOH crienuaJdbHOCTH 2.6.7. TexHosorus
HEOPraHU4YeCKHUX BellecTB

2.1. TeopeTu4yecKHe OCHOBBI
XMMHUY€eCKOM TEXHOJIOTMH HEOPTraHUYeCKUX BellecTB

XHWMHUKO-TEXHOJIOTHYECKUM mpouecc. KOMIOHEHTBI TEXHOJIOTMYECKOTO
npolecca. XUMHYECKUN rporecc. TexHomornyeckue [apameTphl.
TexHosornyeckas cxema.

OxnaxaeHue B XUMHUYECKOW TEXHOJIOrMU. OCHOBBI MOJYYEHUS HU3KHUX
TEMIIEPATYP. XO0JIOJONPOU3BOAUTEIBHOCTD XOJIOANIBHON YCTAHOBKH.

CoBpeMeHHbIE MTPEICTaBICHUS O IPUPOE pacTBOPOB. OCOOEHHOCTH KUIKUX
pactBopoB. llopsimok B JKMIAKOCTAX, CTPYKTypa BOABI M BOJHBIX PAacTBOPOB.
Crnenuduka peakiuii B BOJHBIX U HEBOJHBIX PaCTBOPaX.

Teopus JIEKTPONUTHYECKON auccormannu. NoHHOE mpou3BEACHUE BOJbBI U
€ro 3aBHCUMOCTb OT TemuepaTypsl. Bomopoansii nokasarens pH, mxana pH.
[Iporonutnueckas teopust bpencrena-Jloypu. I'maponus. CoBpeMeHHbIE B3IISAbI
Ha IIPUPOY KHCIIOT U OCHOBAHHU.

CuiibHbIE U cinalble AIEKTPOJIUTBHI. 3aBUCHMOCTD CTEICHU
JJEKTPOJUTUYECKON JUCCOLUMALNM OT KOHLEHTPALMH, TEMIEPATypbl, MPHUPOIBI
PACTBOPUTEIIS, TOCTOPOHHUX AJIEKTPOIUTOB. 3aKOH pa3zbaBieHus OcTBaiba.

[IpousBenenue pacTBOpUMOCTHU. JIMHAMUUECKOE pAaBHOBECHUE B HACBIILIEHHBIX
pacTBOpax MaJOpacCTBOPUMBIX CHJIBHBIX DJIEKTPOJIMTOB U  (DAaKTOPBI, €ro
CMEILAOINE.

DNEeKTPOXUMHUYECKHE CBOMCTBAa pacTBOPOB. CONpsHKEHHBIE OKHMCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE  Mapbl.  ODJIEKTPOAHBIM  moTeHIMal.  OKHCIUTENBHO-
BOCCTAaHOBUTENIBHBIE pEAaKUMM MW WX HampaslieHHe. YpaBHeHue HepHcera.
DIIEKTPOINU3.

3akoH Payinsa. Kpuockonus n 30yanockonusi, 0CMOc.

KoHueHTpUpOBaHHBIE  PacTBOPBI  AIEKTPOIUTOB. DHU3MKO-XMMHUYECKHE
napaMeTpbl KOHIIEHTPUPOBAHHBIX PACTBOPOB. AKTUBHOCTh KOMIIOHEHTOB PacTBOPA.
PactBopenne BemiectBa B Boje. (CMelleHHME  pacTBOPOB. XUMHYECKOE
B3aMMOJEHMCTBUE NPU CMELIMBAHUM PACTBOPOB. llepechllieHHbIE pPACTBOPBI.
[Tepecsimienue B razoBoi (aze 1 0OpazoBaHUE TyMaHa.

PactBopenue TBepabix BeliecTB. ['eTeporeHHble MpoLEcChl B CUCTEME ra3
(’KUJIKOCTb) — TBEpJ0€ BEIECTBO. ['eTeporeHHble MPOIECChl B CHCTEME Ta3 —
KUIKOCTH (Ta305KUKOCTHBIE peakiuu). BrienaunBanue. BoinapuBanue BOJHBIX
pacTBOpOB.

Kpucrammmzamus w3  pactBopoB. OOpa3oBaHue 3apoJbIIe HW  POCT
KPUCTAJUIOB. Maccosas KpUCTAILUIN3ALUS. Meroubl IIPOMBILIJIEHHOU
KpUCTANIM3alMU. 3arpsi3HEHUE KPUCTALIOB IpuMecsiMHA. OUYHMCTKAa pacTBOPOB
ocaxJaeHneM npumeceit. Kpucramumsanus u3 pacruiaBos.
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['UrpoCcKONMYHOCTE W CIIEKMBAEMOCTh  HEOPTraHUYECKUX  BEILIECTB.
['urpockonuueckre CBOMCTBA KPUCTAJUIMYECKUX BELIECTB. [ HUrpockonmyeckas
Touka. CreXrBaHHE ChIMYUYHX MATepuanoB. [IpUUMHBI TMOTEPH CHITYUYECTH.
CriocoObl ipe1oTBpalleHus CIIEKUBAaHMS. [ paHyIupoBaHue.

OkcTparupoBanue. Meton skctpakiuu. (OO0E3BOKMBAHHE PACTBOPOB M
KpUCTaJIU3aLHsl COJIEH.

@notanuss.  Buasl  guotanuu.  dnorauMoHHblE  peareHThl.  Tumbl
(bI0TaIMOHHBIX MAIIIHH.

BricokoTemneparypHas 00paboTka TBEpABIX BellecTB. Buabl o0xura.
MexaHu3M B3auMOACHCTBUS TBEPABIX (a3 U UX peaKIMOHHAs CTIOCOOHOCTbD.
Cxopoctb 06xkura. CpescTsa U crmoco0bl HHTEHCUPUKAIMU 00KHUTa.

Nonneiit o6MeH. MouuTthl. ToHOOOMEHHBIE MPOIIECCHI.

MartepuanbHpiii  Oananc. XapaKTepUCTUKH MaTepuainbHoro Oamanca. CTemneHb
npeBpaiienus. M306upareabHOCTh (CENEKTUBHOCTD) Mporiecca. Brixon mpoaykra.

OcCHOBHbBIEC MOHATUS W 3aJa4l XMMUYECKOW TEPMOJMHAMHUKUA KaK HAyKUd O
MPEBPAIICHUSIX ~ JHEPTMM  IPU  NPOTEKAHHMM  XUMHUYECKHX  PEaKLHi.
TepMmoauHaMuyeckass CHUCTEMa, HapaMmeTpbl U (YHKIHH COCTOSIHUS CHCTEMBI.
IlepBbIii 3aKOH TEPMOJAWHAMHUKH. BHYTpPEHHSs JHEprus M €€ M3MEHEHUE IIpHU
XUMUYECKUX U (Pa30BbIX MpeBpalleHusx. DHTanbnus. CTaHIapTHOE COCTOSHUE U
CTaHAAapTHBIE TEIIOThl XUMUYECKUX peakuuid. Ternora u sHTaIbnus 00pa3oBaHus.
3akon ['ecca. Pacuer TemnoBoro sddexra peaknuu. Pacuér sueprum ['nbOca
XUMUYECKUX PEaKLMil. DHEPruh XUMHUYECKUX CBS3€H. TEII0EMKOCTh, YpaBHEHNE
Kupxroda.

OOpatumble 1 HeoOpaTuMble Tpolecchl. BTopoil 3akoH TepMOIUHAMUKH.
OHtponusi U ee (¢U3MUECKU CcMbIci, ypaBHeHue bonbimana. CranpapTHas
OHTPOMNUA. 3aBUCUMOCTh SHTPOMHUH OT MapaMeTpoB cocTostHUS. DHeprusi ['mbdoca.
Hanpagsienne  XMMHYECKMX  NPOLIECCOB, KPUTEPUU  CAMOIPOU3BOJIBHOIO
IIPOTEKAHUsI PEAKUM B HM30JMPOBAHHBIX M OTKPBITBIX CUCTEMaX. XHUMUYECKUU
NOTEHIHAI. Y CIOBUE XMMUYECKOTO PaBHOBECHS, KOHCTaHTa paBHOBecus. M3oTepma
XUMUYECKON peakunu. @a3oBble paBHOBECHS, YUCIIO CTEIIEHEW CBOOOIbI, TPaBUIIO
¢a3 ['m66ca. DazoBbie AMArpaMMBbI OJTHO- U JBYXKOMIIOHCHTHBIX CHCTEM.

Tenmooit 6ananc. Temnocoaep:kaHue BEIIECTB U pacu€T TEIIOEMKOCTH.

CkopoCTh XMMHMYECKOM pEaklMH, €€ 3aBUCUMOCTM OT IMpPUPOABI U
KOHIICHTPALIMU PEareHToB, TemiepaTypsl. [lopsanok peakuuu. KoncranTel ckopoctu
U €€ 3aBUCUMOCTb OT TEMIIEPATYpPhI. Y paBHEHUE AppeHuyca. JHEpPIrusl akTUBALUU
U TOHATHE OO0 aKTUBUPOBAaHHOM KomIuiekce. OOpartumble peakuuu. 3aKOoH
JNENUCTBYIOLIMX MAcC.

KoncranTa paBHOBecus. PacyeT KOHCTaHThI paBHOBECHS PEAKLIUU UI€AIbHBIX
ra3oBbIX CUCTEM. PacdueT KOHCTaHTHI PABHOBECHS B CUCTEME PEATIbHBIX I'a30B.

Karanutnueckuin meron yckopenus peakuuid. Karamm3 B TexHOJIOruu
HEOpranndeckux BemlecTB. COCTaB U CBOWCTBA MPOMBIIIJIEHHBIX KaTalu3aTOPOB.
TpeboBaHus K TMPOMBIIUICHHBIM KaTaau3aTopaMm. ['OMOTEHHBIH  KaTaius.
['eTeporeHHbIN KaTaln3 Ha TBEPAOM KaTaanu3aToOPE.
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2.2. IloAroToBKA CHIPbSI B XUMHYECKOH TEXHOJIOTHH
HEOPraHMYeCKHUX BellecTB

CoipbeBble MCTOUHUKHM. Kiaccudukanus CbIpbeBBIX MaTEpHAIOB. 3anachl
MUHEpaJbHOrO  ChIpbd. Pemienne  chipbeBbix  mpoOiem.  KommuekcHoe
UCIIOJIb30BAHUE CHIPHA.

[ToaroToBka MUHEpaNbHOrO Chipbs. OOOTalllEHNE TBEPAOr0 MUHEPAIHHOTO
celpbia. CiocoOsl oboramenus. PaccenBanue. I'paButainonHoe oboramieHue.
DNEeKTPOMArHUTHOE U dJIeKTpocTaTuueckoe oboramenue. duoTarus. DKCTpaKIusL.
Tepmuueckoe oboramieHne. XuMU4YecKoe 00oraiieHue.

Bunsl TBepaoro tormBa. Xumudeckas rnepepadoTka TBEpOro TOILIUBA.

OuncTka U pas3iesieHne ra3oBbiX cMeced. MeToabl OUYUCTKH U Pa3IEIICHHUS.
Meton konaeHcauuu. CxIKeHHE Bo3ayxa. PexTudukanus >KHIKOro BO3ayXa.
[IpunnunuanbHOe  yCTPOMCTBO  peKTH(UKAIMOHHOW  KoloHHBL. ~ CocraB
aTMocgepHoro Bo3ayxa. Ounctka Bo3iyxa. Paznenenue Bo3nyxa B IByXKOJIOHHHOM
pPEeKTU(UKALMOHHOM amnmapare.

BricokoTemnieparypHas nepepaboTka TBEpIOIrO TOILIMBA. BuIbl TBEpAOro
toruBa. KokcoBanue. [lonmykokcoBanue. ['azudukanus. ['uaporenusanus.
[Ipsimoii 1 0O6paTHBIN KOKCOBBIN ra3. [lepepadoTka kokcoBoro rasza. [lonyuenue
aMMUakKa 13 KOKCOBOI'O rasa.

2.3. XumMuueckasi TEXHOJIOTHsI HEOPraHMYEeCKUX BellecTB

[Tonyuenne azoroBomopomuoit cmecu (ABC). Ilomyyenne ABC wu3
IPUPOIHOTO ra3a: CepoOYNCTKa PUPOJIHOIO ra3a, KOHBEPCUS METaHa, KOHBEPCUS
CO, ouncTka KoHBepTHPOBaHHOTO raza oT CO2 (MDA — uncTka), METaHUPOBAHHUE,
nonyuenue ABC u3 azota u Bogopoaa. CUHTE3 aMMHaKa TPy HU3KOM, CPETHEM U
BBICOKOM JIABJICHUSIX.

IIpou3BoACTBO pa30aBIEHHOW a30THOM KHCIOTHI OKHCIEHHEM aMMHUAKa:
OKHUCJICHHE aMMMaKa, JOOKHUCIECHUE HUTPO3HBIX ra3oB, a0COpOLUsS HUTPO3HBIX
ra3oB, OYMCTKA XBOCTOBBIX TIa30B. llodydeHue KOHLEHTPUPOBAHHOW Aa30THOU
KHUCJIOTBI: KOHIIEHTPUPOBAHUE C TOMOILbIO CEPHON KUCIIOThI; KOHUEHTPUPOBAHUE C
IIOMOIIBK0 HUTpaTa MAarHus; NOPsIMOW CHUHTE3 KOHILICHTPUPOBAHHOM Aa30THOU
KHUCJIOTHI.

[Ipon3BOACTBO CEPHOM KUCIOTHI KOHTAKTHBIM METOAOM. OCHOBHBIE CTaIUU
npou3BojcTBa: noiaydeHue SOz, ouncTka M ocymka SOz-copepikallero rasa,
KoHTakTHOe okucienne SOz B SOs, abcopOuus SOz, TPOU3BOACTBO CEPHOU
KHCJIOTBI U3 CEPBI, IPOU3BOJCTBO CEPHOM KHUCIOTHI U3 CEPOBOIOPOIA.

[IpousBoacTBO MUHEpaNbHBIX yaAoOpeHuil. Knaccudukaius MuHEpamTbHbBIX
yno0openuil. TexHoIOoTHs a30THBIX YI00pEHUI: TPOU3BOCTBO HUTpATA U CyJb(dara
aMMOHUS, TPOU3BOACTBO KapOamuaa. OCHOBBI TeXHOJOTHH  (pochopHBIX



ynoopenuii. [[pon3BoACTBO KAIMIHBIX U KOMIUIEKCHBIX yno0penuii. [IpousBoacTo
MUKPOY1I00pEHUI.

[IpousBoacTBO PoCPOpPHOI KUCTOTHI.

TexHonoruss CcOHOBbIX NPOU3BOACTB. IlomyyeHne KanbLIMHUPOBAHHOU
(Na2CO3), mutheBoit (NaHCO3), kayctuueckoii (NaOH) compl.
DIJIEKTPOXUMHUYECKUE TPOU3BOACTBA. [[pOM3BOACTBO XJIOPOBOAOPOAA U COJSTHOU
KHUCJIOTBI.

TeopeTnueckre OCHOBBI AJEKTPOJIN3a BOJHOTO PACTBOPA XJIOPUJIA HATPUSL.

[IpOMBILITIEHHBIE ~ JNEKTPOXMMHUYECKHUE  METOAbl  MOJYYEHHUs  XJopa.
OcCHOBHBIE CTaJIUH MPOU3BOJCTBA.

[lepcrieKTUBHBIE  HAIPABJICHHUS  Pa3BUTHUS  [POU3BOJACTBAKOMIUIEKCHBIX
ya00peHuii.

2.4. MeToabl uccjIeI0BAHUS HEOPraHUYECKUX BelllecTB

JuppakuvoHHbIE  METOABl  MCCIEIOBAaHUSA:  PEHTTeHO(pA30BBIA U
PEHTI€HOCTPYKTYPHBIN aHAIN3bl, HEUTPOHOTpadus, 3IEKTPOHOrpaPusl.

CrekTpajibHbIE METO/IbI UCCIIEIOBAHUS: 3JIEKTPOHHBIE CIIEKTPHI B BUAUMOM U
Y®-o6mactu. KonebarenvHast cnektpockonuss — WMK- um kKoMOMHAIMOHHOTO
paccesHus. Cnexrpockonus JD1IP, IMP-cnekTpockonusi.

HccnenoBanusi 3JIE€KTPONPOBOJHOCTH M MAarHUTHOM BOCHPUUMYHUBOCTH.
HccnenoBanusi TUMOIBHBIX MOMEHTOB. MIMIe1aHC-CTIEKTPOCKOIIHS.

TepmorpaBuMeTpHsi U Macc-ClIeKTPOMETPHSI.

3. [lepeyeHb IK3aMeHAIHOHHBIX BONMPOCOB
JJISl BCTYNIUTEJIbHOT0 JK3aMeHA B ACMIMPAHTYPY 10 HAYYHOH CNeHATbHOCTH
2.6.7. TexH0J10TUS1 HEOPTraHUYECKUX BelleCTB

1. TepmoaumHamuueckas cucTeMa, HapaMmeTpbl U (YHKIHH COCTOSIHUS
cucteMsl. 11epBbIi 3aK0OH TEpMOIUHAMUKYU. BHYTpEeHHSA SHEPrus U €€ U3MEHEHUE
IPU XUMHUYECKHX U (pa30BBIX IPEBPALIECHUSAX.

2. Ouranenusa. CTaHAZApTHOE COCTOSHHUE M CTAHJIAPTHBIE TEIUIOTHI
XUMHUYECKUX peakiuil. Termnora u sHTansnus oodpazosanus. 3akoH ['ecca.

3. DHepruu XMMHUYECKHUX cBsi3el. TemnoeMkocTh, ypaBHeHue Kupxroda.

4. OOpaTtumble U HEOOpaTUMBIE ITpoLecchl. BTopoil 3ak0H TepMOIMHAMUKH.
OHTponus. YpaBHeHue bonpinmana. CranpapTHas SHTpONMS. 3aBUCUMOCTh
DHTPOIIUHU OT ITAPAMETPOB COCTOSHUS.

5. Omneprus ['mO6ca. HampaBneHue XMMHMUYECKHX HPOLECCOB, KPUTEPUU
CaMOIIPOM3BOJIBHOIO IIPOTEKAHMS pPEaKLUHd B HW30JHUPOBAHHBIX M OTKPBITBIX
CUCTEMAX.

6. VYcnoBue XMMHUYECKOro paBHOBECHS, KOHCTaHTa paBHoBecus. M3otepma
XUMHUYECKOU pEaKInu.



7. a3oBbIC PAaBHOBECHS, YHCIIO CTEIIEHEW cB0OO b1, TpaBmiio ¢a3 ['mdoca.
da30BbI€ TUarpaMMbl OJHO- U IBYXKOMIIOHEHTHBIX CHUCTEM.

8. CKOpOCTh XMMHUYECKOM peakluu, €€ 3aBUCUMOCTH OT HPHUPOIbI H
KOHIICHTPAILIMU PEareHToB, TeMIIEPaTyphl.

9. Tlopsmox peakmuu. KOHCTaHTBI CKOPOCTH W €€ 3aBHCHMOCTH OT
TEMIIEPATYPHI.

10. YpaBuenne Appenuyca. OHepruss akTUBALlMM U  TMOHATHE 00
aKTUBHUPOBAHHOM KOMILJIEKCE.

11. Obpatumeble peakuu. 3aKOH JEHCTBYIOIINUX Macc.

12. BaussHue karanu3zatopa Ha CKOPOCTh peakiuu. ['OMOTeHHbIH U
reTEPOreHHbIN KaTaJlu3.

13. PactBOpbl. OCOOEHHOCTH KUIKUX PacTBOPOB. [IOpSAIOK B JKMIKOCTSX,
CTPYKTYpa BOJIbI U BOJIHBIX pacTBOpoB. Crierudurka peakiinii B BOJHBIX U HEBOHBIX
pacTBopax.

14. Teopust 3MEKTPOJIUTUUYECKON nucconraui. MIoHHOe TpOu3BeICHUE BOIbI
Y €ro 3aBUCUMOCTB OT TemuepaTypsl. Bornoponnsiii nokasarens pH, mxana pH.

15. Kucnotel u ocHoBanusi. [Iporonutuueckas teopust bpencrena-Jloypu.
I'maponus. CoBpeMeHHbI€ B3I bl HA MPUPOY KUCIOT U OCHOBAHUHU.

16. CunibHbIE W cialble  BJEKTPOJUTHI.  3aBUCUMOCTh  CTEIICHU
AJIEKTPOJUTUYECKON JUCCOIMALIMM OT KOHLEHTPALMHM, TeMIEpaTypbl, MPUPOIBI
PacTBOPUTEIIS, TOCTOPOHHUX AJIEKTPOJIUTOB. 3aKOH pa3zbaBieHus OcTBanpa.

17. IlpousBenenne  pacTBOpUMOCTH. JluHaMUYeckoe paBHOBECHE B
HACBIIIEHHBIX PaCTBOPAX MAJIOPACTBOPUMBIX CHJIBHBIX 3JEKTPOJIUTOB.

18. 3akon Payns. Kpuockonus u 30yJIMOCKOMHS, OCMOC.

19. IlonsiTie 0  XUMHUKO-TEXHOJOTMYECKOM mpornecce. KoMmoHeHTb
TEXHOJIOTMYECKOTO  mporecca. XHUMHUYECKUMH  mporecc. TeXHOJIOrndeckue
napaMeTpbl. TexHomornueckas cxema.

20. OborarmieHre TBEPAOr0 MUHEPAIBHOTO ChIphsi. CrocoObl OOOTaIeHUS.
PacceuBanue. ['paButaiimonHoe odoramieHue.

21. DNeKTpOMarHuTHOE U 3JIEKTPOCTATUIECKOE 0OOTaIlICHHE.

22. TIpon3BoacTBO pa30aBIEHHONW a30THOW KHUCIOTHI OKUCICHHEM aMMHUaKa:
OKHCJIEHHME aMMHaKa, JAOOKHCIEHHWE HUTPO3HBIX Ta30B, aOCOpOLMS HUTPO3HBIX
ra3oB, OYMCTKA XBOCTOBBIX T'a30B.

23. OxnaxaeHue B XUMMUYECKOW TexHOioruu. OCHOBBI MOTYUYECHHUS] HU3KUX
TEMIIEPATYP. XO0JIOJONPOU3BOIUTEIBHOCTD XOJIOAUIBHON YCTAHOBKH.

24. IIpon3BOACTBO CEPHOM KHUCIOTHl KOHTAKTHBIM METOJAO0M. (OCHOBHBIE
CTaJU¥ MOJYYECHHUS.

25. [1por3B0ACTBO KaNBIIMHUPOBAHHOU COJ1bl. OCHOBHBIE CTAIUU MOTYUYEHUSI.

26. [TpousBoactBo pochopHoit kuciaorel. OCHOBHBIC CTAIUU TIOTyUCHHUS.

27. Kpucramnmsanus U3  pacTBOPOB. Meronsl IIPOMBILIJIEHHOU
Kpuctaimu3anuu. Kpucrainusanus u3 paciiaBoB.

28. Knaccudukaiys U OCHOBBI TEXHOJIOTHH TPOW3BOJICTBA MHHEPATBHBIX
ya00peHuit.



29. 'UrpoCKONMMYHOCTh W CJICKHUBAEMOCTh HEOPTaHWYECKUX BEIIECTB.
['panynupoBanue.

30. [IpousBoacTBo kapbamuia OCHOBHBIE CTAINH TTOTYUCHUS.

31. OkctparupoBanue. Dnoramms. DIOTAMOHHBIE pPEAareHTH. THUIIBI
(bI0TaMOHHBIX MAIITHH.

32. OCHOBbI ~ TEXHOJIOTMM  NIpOU3BOACTBA  (POCPOpPHBIX  yAOOpEHHIA.
[Ipon3BOACTBO  KalUMWHBIX W  KOMIUIEKCHBIX  yaoOpenuit. IIpou3sBoncTBO
MUKPOYJ1I00pEHUH.

33. BricokoTemniepatypHass oOpaboTka TBepabix BemiecTB. CpeactBa u
CIocoObl MHTCHCU(UKAIIUK 00XKHUTA.

34. DnekTpoXxuMHUecKrue Mpou3BojAcTBa. [Ipou3BOACTBO XJIOpOBOAOPOIA U
COJITHOM KHMCIIOTHI.

35. Mexanndeckue W (U3MYECKHE  METOJbl  OOOTAIICHHUS  CHIPH:
rPaBUTALMOHHBIN, TEPMUAYECKUM, IIEKTPOCTATUIECKUH.

36. XuMuueckne # (PU3UKO-XUMUYECKHE METOAbl OOOTaIleHHs] ChIPHS:
BhIIIIEIaUrBaHue, rioTanus, peKTudukaims.

37. Nonnsriit oomeH. MounuTtel. MToHOOOMEHHBIE TTPOIIECCHI.

38. Ilonyuenune azoroBomopoanoit cmecu (ABC) u3 mpupogHoro rasa:
CEpOOYMCTKA MPUPOJHOrO Ta3za, KOHBEpcus MeraHa, koHBepcusi CO, ouucTka
KoHBepTupoBaHHOro raza or CO2 (MDA - uucrka), MeranupoBaHue. CHUHTE3
aMMHaKa.

39. Crioco6bl MHTEHCU(DUKAITUN XUMUKO-TEXHOJIOTHYECKUX MPOIECCOB.

40. CoippeBbie  uMcTOUHMKH. Kraccudukanus ChIpbEBBIX MAaTEpUAJIOB.
KomMrekcHoe ucnosib30BaHuE ChIPbS.

41. [TonyyeHue KOHIEHTPUPOBAHHON a30THOM KUCIOTHI: KOHIIEHTPUPOBAHUE
C IOMOIIBIO CEPHON KUCJIOTHI; KOHIIEHTPUPOBAHUE C IOMOIIBI0O HUTpATa MarHusl.

42. Ouuctka ¥ pasleieHue Ta30BbIX cMeced. PexkTudukamus >XUAKOTO
Bo3ayXa. [[puHIIMNIUAIbHOE YCTPOUCTBO PEKTU(DUKAITMOHHOM KOJTOHHBHI.

43. Buapl TBEpAOTO TOIUTHBA. XUMUYECKas rmepepadoTka TBEp0TO TOILIUBA.

44. OCHOBBI TEXHOJIOTUY CUHTE3a aMMHAaKa TPU HU3KOM, CPETHEM U BEICOKOM
JABJICHUH.

45. TexHONOTHs a30THBIX YAOOpPEHUI: MPOU3BOJICTBO HUTpaTa U cylibdara
aMMOHHMSI.

46. TexHomnorust coIoBbIX TPou3BOCTB. [lomydyeHne kKaycTUuecKoi COJIbI.

47. [lonyyeHue KOHIEHTPUPOBAHHON a30THOM KUCIOTHI IPSIMBIM CUHTE30M.

48. TexHonorust a30THBIX YAOOpPEHUI: MPOU3BOJCTBO HUTpATa U cylibdaTa
aMMOHHUSI.

49. [Ipou3BOACTBO CEPHOM KUCIOTHI U3 cepbl. OCHOBHBIE CTAIUU MOTYUYCHHUS.

50. [IpombITIUIEHHBIE  JIEKTPOXMMHYECKHUE METOAbl TONYyYEeHHs XJIOpa.
OcCHOBHBIE CTAJIUH MPOU3BOICTBA.

51. TeopeTnyeckre OCHOBBI BJEKTPOJIU3a BOJHOIO pPacTBOpa XJIOpUAA
HATpUSL.

52. Ilpon3BoACTBO MUTHEBOM cObI. OCHOBHBIE CTAAMH MOIYYCHHUS.
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53. [lomydyenue Boopoia U3 00paTHOTO KOKCOBOTO ra3a.

o4. PactBopeHue  BemiectBa B Boje. IlepechillieHHbIE  PacTBOPHI.
Ilepechiienne B razoBoi (asze u oOpa3oBaHHME TyMmaHa. BelenaynBasue.
BrlnapuBanue BOJHBIX PaCTBOPOB.

55. [Ipon3BOACTBO CEPHOM KUCIOTHI U3 cepoBOAOpoaa. OCHOBHBIE CTaJHH
HOJIyYEeHHUSI.

56. Karanu3 B TEXHOJOTMHM HEOpraHMYEeCKUMX BellecTB. TpeOoBaHUA K
IIPOMBILIEHHBIM KaTajiu3aropaM. I'oMOreHHbIl katanus. I'eTeporeHHblid KaTanus
Ha TBEPAOM KaTajau3aTope.

57. IudpakiimoHHbIE METOJBl HMCCIICOBAaHUS: pPEHTreHOo(a3oBbId U
PEHTTeHOCTPYKTYPHBIN aHalK3bl, HEUTpoHOTpadus, INeKTpoHorpadus.

58. CnekTpasibHblE METOJAbl HUCCIENOBaHUA: DSJIEKTPOHHBIE CHEKTPHI B
BuauMon u Y®-obmactu. KomebarenbHas crnekrpockonus — WK- wu
KOMOHWHAIIMOHHOTO PACCesTHUA.

59. Cnekrpockonus IIIP, IMP-cnexkrpockonus.

60. MccnemoBanus 3E€KTPONPOBOTHOCTH U MATHUTHON BOCTPUUMYHUBOCTH.
HccnenoBanust AMNIOIBHBIX MOMEHTOB.

61. ImnegaHc-CreKTPOCKOMHSL.

62. TepmorpaBUMETpHs U MacC-CIIEKTPOMETPUS

4. JIutepaTypa

4.1. OcHoBHasl JUTEpPATYypa

1. Axwmeros, T. I'. Xumnueckast TEXHOJIOTHSI HEOPTAHUYECKUX BEIIECTB: B 2
kH. Ku. 1. — Cankr-IletrepOypr : Jlans, 2017. — 688 c. — Pexxum nocryma:
http://e.lanbook.com/book/92998.

2. Axwmeros, T. I'. XuMundeckasi TEXHOJIOTHSI HEOPTaHUYECKHUX BEIIECTB: B 2
kH. KH. 2. — Cankrt-IlerepOypr : Jlans, 2017. — 536 c. — Pexxum pocryna:
https://e.lanbook.com/book/89935.

3. Yenckas, B. B. Teopernueckue 0CHOBbI XUMUYECKOU TexHoJoruu / B. B.
UYenckas, T. I'. Yepkacona, E.B. [{anko — Kemepono. : Ky3['TVY, 2016. — 148 c.

4. Pomanonckui, b. B. OcHOBBI KaTanu3a : yueOHOE MocoOue 115l CTYIEHTOB
By30B — MockBa : BUHOM. JlabopaTtopus 3nanuii, 2014. — 172 C.

5. Axwmeros, H. C. O6mas n Heoprannueckas xumus. — Cankt-IleTepOypr :
Jlanb, 2014. — 752 ¢. — Pexxum poctyna: http://e.lanbook.com/book/50684.

6. CnexTpanbHble MeTOIBI aHamu3a. [IpakTudyeckoe pykoBoacTBo [Tekcr] :
ydueOHOe TIocoOue g CTYASHTOB BY30B, OOydJarommxcs mno crenuaibaocta BITO
"®ynnameHTalbHas U npukiaaHas xumusa" / B. Y. Bacunbesa [u ap.]; nox pen. B.
®. Cenemenena, B. H. CemenoBa. — Cankrt-IletepOypr : Jlanp, 2014. — 416 c. —
HocTtynHa AIEKTPOHHAS BEpCHUSL:
http://e.lanbook.com/books/element.php?pll_id=50168.



http://e.lanbook.com/book/92998
https://e.lanbook.com/book/89935
http://e.lanbook.com/book/50684
http://e.lanbook.com/books/element.php?pl1_id=50168

7. CrhexTpanbHble METOJbI aHamu3a: y4eOHOoe TocoOue[DIeKTPOHHBIN
pecypc]. — CraBpononb : CTaBpONOJBCKUNA TOCYAapCTBEHHBIM arpapHbIi
YHUBEPCUTET, 2017. - 56 C. - Pexum J0CTyma:
http://biblioclub.ru/index.php?page=book_red&id=485007.

8. Kpumradosuy, B. N. DPuU3NKO-XUMHUYECKHE METOIbI HCCICIOBAHUS:
y4eOHUK[ DNEKTPOHHBIN pecypc]. — MockBa : M3natenbcko-ToproBasi KOpropamusi
«JlamkoB " K®», 2016. - 208 (o8 - Pexxum JOCTyIA:
http://biblioclub.ru/index.php?page=book_red&id=453028.

4.2. JlomoaHuTeILHAS JUTEpPaTypa

1. Adonuna, JI. U. Heoprannueckas xumus : yueOHoe mocobue / JI. U.
Adonuna, A. 1. AmapueB, A. A. KazakoBa ; HoBocu6. roc. TexH. yH-T. —
HoBocubupck : Uzn-so HI'TY, 2013. — 99, [4] c.tabn. c. — Pexum pocrymna:
http://library.kuzstu.ru/meto.php?n=178543&type=nstu:common.

2. CBoiicTBa, MOMyYEHUE U MPUMEHEHNE MUHEPATBHBIX YAOOpEeHHU : yueO.
nocobue mnsa O6akanaBpoB / b. A. JImutpeBckuii [u np.]. — Canxkr-IletepOypr :
[Ipocnekr Haykn , 2013. — 326 c.

3. Heoprannueckas xumusi [TekcT]: B3 TT. 1 OU3UKO-XUMUUYECKUE OCHOBBI
HEOPraHUYECKOM XWUMHMHM : YYEOHUK IS CTYJICHTOB BY30B [M aCIHUPAHTOB],
00yUaromuxcs Mo XuMuueckuM crienranbHocTsIM / M. E. Tamwm, 0. JI. TpeTbskoB ;
nox pen. FO. 1. TpetbsakoBa. — Mocksa : Academia, 2004. — 240 c.

4. Xumuueckasi TEXHOJIOTHUS HEOPraHWYeCKUX BelecTB: B 2-X KH. KH.2 :
y4eb. mocoOue sl By30B IO CIHEHHAIBHOCTH «XHWM. TEXHOJIOTHS HEOpPTaH.
Bemtects» / T. I'. Axmeros, P. T. [Topdupsesa, JI. I'. Iaticun u ap.; [Tox pen. T. T
AxmeroBa. — M. : Beiciias mkoia, 2002. — 533 c.

5. Yopxennopo, . CoBpeMeHHBIN KaTaau3 U XUMUYecKas KuHeTuka : / M.
Yopkennopd, X. HaiimantcBenpaiit; mep. ¢ anmi. B. W. Poayrmna . —
Honronpynussiii : Uatemnekt, 2010. - 540 c.

6. ®uzmyeckre METOAbl HCCIICIOBAHUS HEOPTraHUYECKHUX BelecTB [ TekcT] :
y4e0. mocobue 1715 CTYIeHTOB, oO0yJaroruxcs mo cnenuanbHoctr 020101 "Xumus"
Harnpasnienus nmoaroroBku 020100 "Xumusa" / T. I'. banudesa [u ap.]; mox pex. A.
b. Huxonsckoro. — Mocksa : Axkagemus, 2006. — 448 c.

7. Anamutndeckas xumus [Tekct] : 8 3 T T. 1 Meroabl uneHTHGUKAIIANA 1
OTIPE/ICIICHUS BEIIECTB . YYEOHWUK JUIS  CTYJCHTOB BY30B [M acCIUPAHTOB],
obOyuarommxcs 1mo crenrabHocTH "Xumus" / A. A. bemtoctus [u ap.] ; mox pex. JI.
H. MockBuna. — Mocksa : Akagemus, 2008. — 576 c.

8. Haxamoro, K. HWK-cmextpei u cnektpel KP Heopranmueckux u
KOOPAUHAIMOHHBIX coenuHeHuit [ Tekct] / mep. ¢ anrn. JI. B. Xpucrenko; noa pen.
FO. A. Ilentuna. — Mocksa : Mup, 1991. — 535 c.
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