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1. IEJIM Y1 3AJIAYM TUCTUTIINHEI

ean ocBOeHNUSI AUCHUNJIMHBI (MOAYJISA):

IMenp quCHUIUIMHBIL - AATh CTYAEHTY IIPEACTaBICHUE O COBPEMEHHOM COCTOSIHUU U
NIEPCIEKTUBAX Pa3BUTHUS TEXHOJIOTMU OCHOBHBIX XMMUUYECKUX IPOU3BOJACTB. HaydnTh cTYAeHTOB
NPUMEHSATH (PyHAaMEHTaIbHbIE 3aKOHBI XMMUYECKHUX MPEBPAIICHUH K YCIOBUSAM MPOMBIIIIEHHOTO
IIPOU3BOJICTBA.

3agaun:

- 3HAKOMCTBO C COCTaBOM M CTPYKTYPOH XMMHUYECKOTO ITPOU3BOJICTBA;

- U3y4YEHHE 3aKOHOMEPHOCTEH XUMUYECKUX MTPEBPAILICHUHN B YCIOBUSX IIPOMBIILIEHHOTO
MIPOU3BOJICTBA;

- o0yJeHHne COBPEMEHHBIM METOJIaM U MpUEMaM aHalln3a, pa3pabOTKH U CO3aHuUs
ONTUMAIBHOW OPTaHU3aIlMH XUMUYECKUX U XUMHKO-TEXHOJIOTHIECKUX TIPOIIECCOB;

- Pa3BUTHE XUMHUKO-TEXHOJOTHYECKOTO MBIIIICHUS M SPYIULIUN ITPU aHATN3E U CUHTE3E
XHUMHUKO-TEXHOJIOTHYECKHX MPOIIECCOB M CUCTEM;

- 3HAKOMCTBO C OCHOBaMH KOJIOTUU U 3aIUThI OKPYXKAIOIIEH cpeabl IpU CO3TaHUHU XUMHUKO
-TEXHOJIOTUYCCKUX MIPOU3BOJICTB HA MPUMEPAX MEPETIOBbIX XUMUUYECKHUX ITPOU3BOICTB.

- IOBBICUTH YPOBEHb NPOGECCHOHATHHON KOMIETEHTHOCTH CTYIEHTOB IOCPEICTBOM
YCTaHOBJICHHS CUCTEMbI MEXKIIPEIMETHBIX CBSI3EH COMIEp:KaHUs Kypca C COAepKaHuEM
nPOQUINPYIOIMIHNX AUCIUTLINH.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OOII
Hukn (paznen) OIT:  B1.0O
TpeGoBanus K MpeABAPUTEIbHOI MOAT0OTOBKE 00y4aK0IIerocs:

duzndeckas XUMHAS

Opranuueckast XuMus

AHannTryeckass XUMHS

dusuka

Maremartuka

HoBsie nnhopMalinoHHble TEXHOJIOTUN
be3onacHOCTS XH3HEACATECILHOCTH
Heoprannueckast xumus

JAucuMmimHbl (MOAYJIM) M NPAKTHKH, 1JI1 KOTOPbIX OCBOEHHME JAHHOW JUCIHIIJIMHBI
(Moay i) He00X0AMMO KaK NMpeAlecTBYIIee:

MareMatrnuyeckoe MOACIUPOBAHNE XUMUYECKUX PABHOBECUI
CoBpeMeHHass XMMHUS M XUMHYECKasi 0€3011acCHOCTh
XHUMHYECKask METPOJIOTHS

BricokoMONEK YIS pHBIE COEAUHEHUS
3. OFbEM JJUCHHHUIIJIMHbI

O01mas TPyI0eMKOCTh 53ET
YacoB 1o yueOHOMY IIIaHy 180
B TOM 4HCJIe:

ayJIUTOPHBIC 3aHATHUS 72
camMocTosITelIbHas paboTa 41
JacoOB Ha KOHTPOJTh 27

4. INTAHUPYEMMBIE PE3YJIBTATbBI OBYUYEHMUS 110 JUCHUIIVINHE,
COOTHECEHHBIE C INTAHUPYEMBIMHU PE3YJIIbTATAMU OCBOEHUA
OBPA3OBATEJIbHOM ITPOT'PAMMBI



OIIK-1.3: ®opmynupyeT 3aKI0YEHHSI U BBIBOJIBI 110 pe3y/IbTaTaM aHAJIN3a JIUTEPATypPHBIX
JTAHHBIX, COOCTBEHHBIX SKCIIEPUMEHTAIBHBIX U PACUECTHO-TEOPETHUECKUX pabOT XMMUYECKOI
HaIpPaBJIEHHOCTU

VYpoBenb | - mouckoM MHGOpMALKU B II100AIBHON CETH UHTEPHET; OCHOBHBIMU
HOHATUAMU (pyHIaMEHTANbHOMN U MPUKIIAJAHON XUMUU

VYpoBeHb | - OCHOBHBIE MOJXO/IbI K PEILICHUIO TPOU3BOJICTBEHHBIX 33/1a4 HA OCHOBE
(bU3HYECKOM, aHATUTUYECKON U OPTraHNYeCKON XUMUU;
- OCHOBHBIE TPYIIIIBI 3arPSI3HUTENCH, TyTH UX MUTPALAU, TpaHCHOpMALIUU 1
HaAKOILJICHUS B DKOCHUCTEMaX.

ypOBeHB 1 - IPUMCHATH IIOJIYUYCHHBIC 3HAaHW HAa IIPAKTUKE]
- Ha OCHOBC SaKOHOMepHOCTeﬁ XHUMHYSCKOM HAaYKHU IIPOTrHO3UPOBATb
INOBCACHHUEC TCXHOT'CHHBIX CUCTEM

OIIK-2.1: PabGoTaet ¢ XUMHUYECKHMH BEIIECTBAMH C COOTIOJICHUEM HOPM TEXHUKH
0€e301acHOCTH

YpoBeHb | - mpaBuiia TOBEIEHUS B OKCTPEHHBIX CUTYaIUAX; TIPaBUiia paOOTHI C
MOTEHIIMATBHO OMACHBIMU BEIIECTBAMHU (KOHIIEHTPUPOBAHHBIE KUCIOTHI U
OCHOBaHWUSI, JISTKOBOCILJIAMEHSIOIINECS M TOKCUYHBIE BEIECTBA) U PAOOTHI
Ha KOMITBIOTEPE

YpoBeHb | - BBITONHATH XUMHYECKUE M (PU3HKO-XUMHUYECKHUE pabOTHI ¢ COOI0OICHUEM
HOPM TEXHUKH 0€30MacCHOCTH U ¢ MUHUMAJIbHBIMUA PUCKAMHM JIJIS
OKPYXKAaroIIel Cpeibl;
- MPUMEHSTH O€30MacHbIC TPUEMBI IPU PAOOTE C OPraHUIECKUMH
peaKTHBAMU U XUMHUYECKUMHU MTPHOOpaMu

VYpoBeHb | - HaBBIKaMH MPOBEACHUS IKCIIEPUMEHTA B 1a00PATOPHBIX YCIOBUSIX U
HOpMaMH TEXHUKH 0€30IIaCHOCTH B JIAOOPATOPUH U TEXHOJIOTMYECKUX
YCIIOBHSIX;
- cnoco0amu 6e30MacHOro 00palIeHNs ¢ XUMHUUECKUMH MaTepuallaMy ¢
y4eTOM UX (PU3NYECKUX U XMMUYECKUX CBOMCTB

OIIK-2.4: IIpoBoauT MCCIIEN0BaHMsI CBOMCTB BELIECTB U MAaTEPHUAJIOB C UCIIOJIb30BAHUEM
CepUITHOT0 HAYYHOT0 000pYIOBaHUS
YpoBeHb | - METOAMKAaMU I N3Y4YE€HHsI HOBBIX CBOMCTBA BELIECTB U MaTEPUAJIOB;
- HaBBIKAMHU pabOThI HA HAa TUTIOBOM Hay4HOM 00OpPYIOBaHUU
YpoBeHb | - UCHONIB30BATh CIPABOYHBIE CBOWCTBA BELIECTB U MAaTEPHAIIOB JIJIS
W3Y4YEHUS HOBBIX UX CBOMCTB;
- paboTaTh Ha TUIIOBOM HAyYHOM 00OPYJOBaHUH

YPOBGHB 1 - CIIpaBOYHEBIC CBOWCTBA BCIICCTB U MAaTCpUAJIOB AJId N3YUCHUA HOBBIX UX
CBOICTB;
- cepuiiHOE HayYHOE 000pyI0BaHUE

OIIK-3.1: IIpuMeHseT TeopeTUUECKHE U OTYyIMINPUUECKUE MOJIETH MPU PELICHUH 3a/1a4
XUMHYECKOW HAMPABIEHHOCTH

VpoBeHb | - KacCHPUKALKIO U TEOPETUUECKUE OCHOBBI X HMHUKO-TEXHOJIOTHYECKUX
IIPOLECCOB;
- 00IIME PUHIIUIIBI BLIOOPa, YCTPOMUCTBO ¥ IIPHUHIKAIT PabOTHI
TEXHOJIOTHYECKOTO 000PY10BAHUS;
- OCHOBHBIE TEXHUYECKHE MTOKA3ATENN TEXHOJIOTHIECKOTO MpoIiecca

ypOBCHL 1 - ONpCACIIsITb OCHOBHBIC MApaMETPBI IIPOLECCa;
- IPUMCHATDH 3HAHUSA O XUMHNYCCKUX ITPOU3BOACTBAX JJISI pCHICHUA
TCOPCTUUCCKHUX U IMMPAKTHUYCCKUX 3a1aY;
- COCTAaBJIATb U PACCUUTHLIBATDH MaTepHaHBHLIﬁ 1 TEIUIOBOM OallaHC
OTACJIbHBIX ITPOUCCCOB;
- OICHUBATb TCXHOJIOTHNYCCKYIO Bq)q)CKTI/IBHOCTB IMPOU3BOACTBA.

ypOBCHB 1 - HABBIKOM ITPOBCACHU aHAJIN3a BIIUAHUA apaMCTPOB CUCTCMBI Ha
KauCCTBO OCHOBHOI'O MPOAYKTA B ITPOLICCCC MPOU3BOJACTBA,



- COCTaBJIEHUEM MaTEepUAIbHOIO U TETJIOBOTO 0alaHCOB OTJENIbHBIX
MIPOILIECCOB;
- OLICHUBATh TEXHOJOTUYECKYIO 3(h(PEKTUBHOCTD MTPOU3BO/ICTBA.

OIIK-3.2: Mcnonb3yeT cTaHIapTHOE MPOTpaMMHOE oOecIieueHre MPU PEIICHNUH 3a/1a4
XUMHUYECKON HalpaBICHHOCTH

VYpoBenb 1 - crmocob6aMu COBEPIICHCTBOBAHMS MPOGECCUOHATBHBIX 3HAHUN U yMEHUI
MyTEM HUCIOIB30BaHMUS BO3MOXHOCTEH MH(POPMALIMOHHOM CpeIbl PerHoHa,
o0yacTy, CTpaHsl;

- METOZAaMHU PErHCTPaLUU 1 00pabOTKH Pe3yIbTaToB, MOJYYCHHBIX Ha
000pyI0BaHUH B TaOOPATOPHH XUMUYECKON TEXHOIOTUN

VYpoBenb 1 - TpeOoBaHuUs K anmaparype, UICTOYHUKH MTOTPEITHOCTEN (pr3nKo-
XUMHUYECKHX METOJIOB;
- IpO0OJIEMBI BOCIIPOM3BOAUMOCTH PE3YIbTATOB

VYpoBens 1 - onpenensiTe ONTUMAIbHBIE YCIOBHS MPOBEICHUS TEXHOJIOTHYECKUX
IIPOLIECCOB
OIIK-6.1: IlpencraBnser pe3yapTaTshl padOTHI B BUAE OTYETa MO CTaHAApTHOU (hopme Ha
PYCCKOM SI3bIKE

VYpoBeHb | - HaBBIKAMM NPEACTABICHUS PE3YIbTATOB IKCIIEPUMEHTAIBHON PabOTHI B
BH/JIEC OTYETA

YpoBeHb | - IpeNCTaBIATh Pe3yIbTaThI Ja00PATOPHBIX PabOT B BHJIC OTYETA HA
PYCCKOM $I3BIKE

VYpoBenb 1 - mpaBuia ohopmIIEHUS OTYETA O BBHIIIOJIHEHUH JIa0OPAaTOPHBIX padoT

5. BUJAbl KOHTPOJIsA

Bunsl KoHTpOSIL B cemecTpax:

3K3aMEHBI | 6

6. A3BIK IIPEIIOJJABAHUA
SI3bIK NIpenofaBaHus: PyCCKUM.

7. CTPYKTYPA U COAEP)KAHUE JUCHUILIMHBI (MOLYJIS)

Kon HaumeHnoBaHue pa3je/ioB u Bup Cemectp | Hacos | Ucrtou- | Ilpumeuan-
3aHAT. TeM 3ansatua | / Kype HHUKH ue

Cnmcok 00pa3oBaTe/IbHbIX TEXHOJIOT Uil

JluckyccroHHbIE TEXHOIOTUH ((hOpyM, CUMIIO3UYM, Ae0aThl, aKBapUyMHAsl TUCKYCCHS,
NaHeNbHAas TUCKYCCUS, KPYTJIbIN CTOM, (pacuaIuTHpoBaHHAs U T.1.)

Nudopmanronnsie (1UPpoBbIe) TEXHOIOTUN

AxTuBHOC CJIymraHue

Texnomoruu Pa3sBUTHA JM3aH-MBIIIICHUS

Ol b |]wWIDN

TexHomornn Pa3BUTHA KPUTHYCCKOT'O MBIINIJICHUSA

8. OHEHOYHBIE MATEPHAJIbI V151 IIPOBEJIEHU S TEKYIIEA "
MNPOMEXYTOYHOU ATTECTALIUN

8.1. OueHoyHble MaTepHAJIBI 1JIs1 IPOBEACHHUS TEKYIIEH aTTeCTalun

OcHOBHBIE BOIIPOCHI MOJATOTOBKH K MOJIyIbHOM paboTe Nel




1. Yem oOycrioBieHa ®ECTKOCTh BObI? Kakue BUIIBI )KECTKOCTH CYIIECTBYIOT?

2. Yro Takoe BpeMeHHasl )kECTKOCTh? Kak €€ MOXKHO yCTpaHUTh?

3. Yro Takoe nocrosiHHas kECTKOCTh? KakuMu MeTogamu €€ MO)KHO YMEHBIIUTh?

4. Yem oOycioBiieHa MIETOYHOCT BOBI?

5. Kakue cyniecTByrOT METO/IbI CHUKEHUS AKECTKOCTU BOABI? ONUILIUTE UX CYTh.

6. B uéMm cymHocTh peareHTHOro 1 HFOHOOOMEHHOT'0 METOJIOB yMsITYeHus BoJIbI? Mx
3¢ (HEeKTHBHOCTE M 00JIACTH TTPUMEHEHUSI.

7. [Mouemy nipu ucmonb30BaHUH PochHaTHOTO METO/Ia CTEIICHh YMSTUCHUS BBIIIIE, YeM IIPH
U3BECTKOBO-COJJOBOM MeTOo1e?

8. IlosicHUTE CYITHOCTH KOMIUIEKCOHOMETPUYECKOTO METO/1a OTpeiesieHus o0IIeit
YKECTKOCTU BOJIBI.

9. HazoBuTe MeTOIbI Onpe/ieieHusl KapOOHATHOW U 001Iel KECTKOCTH BOJIBI.

10. Yto Takoe octaTouyHas »kE€cTKOCTh? Kak onpenenursb CTENEeHb YMITYeHUS ?

11. YkaxuTe OCHOBHbIE HAIIPaBJICHUS UCIIOJIb30BAHUS BOJIbI B XMMHUECKOM MPOU3BOCTBE.

12. B uém 3akiirodaeTcsi palioHaIbHOE UCIIO0JIb30BAHUE BOJHBIX PECYPCOB B XUMHUECKON
MPOMBIIIIEHHOCTH?

13. Uto Takoe BOJOOOOPOT U C KaKO# LIETIbI0 OH UCHOIb3YyeTCs?

14. TIpuBecTu cxeMy MPOMBIILIEHHOW BOJAONOATOTOBKH, BBIIETUTH OCHOBHBIE OTIEPAIHH.

15. TpeboBanusi, peabsIBISIEMbIE K TEXHOJIOTUYECKOM BOJIE.

16. JlaiiTe onpeneneHne NOHITHIO «XUMUUYECKUN PEAKTOPY.

17. CoctaBbTe MaTepuanbHbINA OallaHC AT peakTopa UAealbHOTO CMEIICHHUS.

18. 3anummure XapakTepUCTUYECKOE YPaBHEHUE I PEakTopa U1eaTbHOTO CMEIICHHUS.

19. Pacckaxkute 0 KHHETUYECKUX MOJIEIIAX PEaKTopa UACaTbHOTO CMEIICHUS ISl PeaKIIHii
HYJIEBOTO, IEPBOTO U BTOPOTO MOPSIKOB.

20. YKaxuTe JOCTOMHCTBA U HEAOCTATKU PEKUMA H1€aTbHOI0 CMEIICHUS [0 CPAaBHEHUIO C
PEKUMOM HJ1€aTbHOTO BHITECHEHHUS.

21. KakuM METO0/I0M BBI OMPEEIISIN TEKYIUE KOHIICHTPAI[H PEareHTOB U CTENEHb
IIPEeBpaIeHHs] IPU BBIMOJIHEHUH J1a00paTOPHOM paboThI?

22. Kak onpenensieTcss sJHEPrysi aKTUBALIUY peaKMK? 3aBUCHUT JIM OHA OT BPEMEHU?

23. [louemy creneHb NpeBpalIeHUsl 3aBUCUT OT BPEMEHU?

24. Onenurte BIUsSHUE U30BITKA ATHIIAIIETATA HA CTETNICHb NMPEBPAIlEHUs IeJI0YU U Ha
CKOPOCTh peakluu. BauseT mu 3TOT U30BITOK Ha BBIXOJ MPOYKTa?

25. IlpuBOIUT TM HEPABHOMEPHOCTH 110 BPEMEHHU MPeObIBAaHUS YAaCTHUI] CMECH B PEAKTOPE K
ymenbinenuto KI1J] annapara uaeaabHOTO (TOJHOTO) CMENICHUS HETIPEPHIBHOTO NEHCTBUS IO
CPaBHEHHMIO C armaparaMu, paboTaIMUMU TEPUOAUYECKU?

26. 3aBUCHUT JIM IBMKYIIAs CUJla MPOLEcca B anmapaTax UJ1eajJbHOTO CMENIEHUs OT MOPsIKa
pEeaKlMK U CTETIEHH NPEBPALICHUS ChIPbs?

27. Hanbonee Ba)XHBIM MTOKa3aTeIeM, OTPAKAIOIIEM COBEPIIEHCTBO XUMHUYECKOTO
peakTopa, SIBJISIETCSI MHTEHCUBHOCTh ITPOTEKAIOIIEr0 B HEM Iponecca. Kak HHTEHCMBHOCTh CBs3aHa
CO BPEMEHEM, 3aTpaurBaEMbIM Ha MOJYYECHUE 3aJAHHOTO MPOAYKTA?

28. [Ipoananu3upyiTe OCHOBHBIE HEIOCTATKU U JJOCTOMHCTBA PEAKTOpa UI€aIbHOTIO
CMEIIEHUS TIEPUOTUIECKOTO JISHCTBHS.

OcHOBHBIE BOIIPOCHI TOJATOTOBKU K MOJTYJIbHOM paboTe Ne2

. Tpu OCHOBHBIX 'MIOTE3bI 00pa3oBaHus HeTH Ha 3emiie.
. YrneBonopoaHblit cocTaB HE(TH, €T0 IPUYUHBI.
. Ha xakue kmacchl mosipasiensitorcst HeTH 1o COCTaBy?
. I3 yero cocToAT yrieBo1opoaHasi, HEYTJIEBOJOPOIHAS U MUHEpaibHas 4acTH HepTu?
. Kakue BemiectBa Ha3piBatoTcs Heprenpoaykramu? [lepeuricnute OCHOBHBIE U3 HUX.
. [IpuBenuTe 001IyIO CXeMy mepepaboTKu HEPTH.
. J171s1 4ero mpoBOSITCS ONepaluy CTa0MIN3aluu, 00€CCOTMBAHUS U 00€3BOKUBAHMS
noObITON HEPTH?
8. Kakue mpoueccol HedTenepepaboTKH Ha3bIBAIOTCS MIEPBUYHBIMU U BTOPHYHBIMU?

AN N AN WN -
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9. Uro siBIseTCS 1ENBIO MPSIMON TOHKK HedTH?
10. ITpunaiun paboThl peKTH(PUKAIMOHHON KOJIOHHI.
11. Kakue npeBpallleHHs TpeTEPIEBaOT YIJIEBOAOPObI Pa3IUYHBIX KJIACCOB MPU KPEKUHTE

He(TenpoayKTOB?

12. Yto xapakrepu3yer cTaOMIbHOCTD YTIEBOIOPOAOB B MPOLIECCE KPEKUHTA U KaK OHA

3aBUCUT OT TEMIIEPATYPHI U CIIOKHOCTH MOJICKYJIbL er'IeBO,I[OPOI[a?

13. B uem npenmMyniecTBa KaTAIMTHYECKOTO KPEKUHTa NIepe]] TEPMUUECKUM?

14. Yto Takoe THAPOKPEKUHT U TJIe OH MCIOJIb3YyeTCs B HeTenepepadoTke?

15. Yro Takoe pudopMUHT HEDTETTPOTYKTOB?

16. Yem oTiinuaetcs obsaropakuBanue OeH3rHa (TIOBBILIEHNE OKTAHOBOT'O YKCa) OT

apoMaTH3aluu (CUHTE3 UHINBUAYAIbHBIX YTIEBOI0POAOB)?

17. C xaxo¥i 11eNbI0 ¥ KaK MPOBOAMUTCS OYMCTKA HEPTEPOAYKTOB?

18. [IpyHIKMTIHATIEHOE PA3TUYKEe MEXKAY OCH3MHOM M TU3EIbHBIM TOILJTHBOM.

19. Crioco6b1 yBeMUEHHS [IETAHOBOTO YKCIIA AU3EIBHOTO TOILIMBA.

20. Hedrsinble 1 cHHTETHYECKHE CMAa304YHBIE MaCIIa.

21. Yro Takoe creneHp yriedukanuu TBEpAOro TOImBa?

22. TlepeuncnuTe OCHOBHBIE METOIbI XUMHUYECKOW TIepepadOTKN KaMEHHBIX YIJICH.
23. XapakTepucTuKa 1 XUMUYECKHUI COCTAaB TBEPJIOTO TOILIMBA.

24. KokcoBanne kaMeHHbIX yriied. TpeGoBaHus K yriisiM Juist KokcoBaHUs. [TpoayKTe

KOKCOBaHUA

neuun?

25. Kakoii poriecc Ha3bIBaeTCsl THAPUPOBAHUEM TBEPAOIO TOILIIMBA?

26. [IpuBenuTe 00IIYIO CXEMY KOKCOXMMHYECKOTO MPOU3BOJICTBA.

27. Yo Takoe IIKMXTOBKA KAMEHHBIX YIJIEH U JUIsl 4ero OHa MPOBOAUTCS?

28. YcTpoiicTBO M paboTa KOKCOBBIX medeil. Yem ompeaensercs npouiib KaMepbl KOKCOBOM

29. Kakoe TOIIMBO HUCIOJIb3YeTCs 111 000rpeBa KOKCOBBIX Meuei?

30. B ueM npeuMyI1ecTBO CyXOro rameHus nepe MOKpbim?

31. Kakue npoayKThl BBIAEISIOTCS U3 IPSIMOI0 KOKCOBOTO ra3a IpH yJaBIUBaHUU?

32. IlpuBeauTe B BUJI€ CXEMBI IOCJIEI0BATEILHOCTD ONIEPALMNA IIPHU pa3eJIEHUN IPSIMOT0O

KOKCOBOI'O rasa.

33.B BHJIC KaKO#l COJIN 1 MMO4YeMYy M3BJICKAIOTCA U3 MPAMOI0 KOKCOBOI'0 ra3da COCIMHCHU A

aMMmuaka?

34. Kakue coeIMHEHHS BXOJIAT B COCTaB «CHIPOTO OEH3051a»?
35. Ha xakue npoyKThl peKTHGHUIIUPYETCS KAMEHHOYTOJIbHAs CMOJIa U KaKue OCHOBHBIC

MPOJYKTHI BBIAEISIFOTCS U3 3TUX (paKiuii?

naboparopHbie paboThl o TemMaM Ne 1 - Ne 4
4 pab6oTts (10 10 6amnoB Kaxkaast)

2.BUJ:

KOHTpoJibHast pabota Ne 1 (710 5 6aisoB)
KOHTpoJIbHast pabota Ne 2 (10 5 Oansos)
KOHTpoJbHast pabota Ne 3 (10 5 OansoB)
KOHTpoJbHast pabota Ne 4 (10 5 Gansos)

Croco0: TpaJUIIMOHHBIN
pe3yNIbTaThl: 0(OPMIICHHBIE TI0 33JJaHUI0 OYMakKHBIE OJJAHKU C PEIICHUSIMH

3. BUJ: mocemaeMocTs - 0,5 Oana - 3aHsaTHe

8.2. OneHo4nble MaTepUAJIbI JJIs1 IPOBEACHHUS IPOMEKYTOYHOM aTTeCTALIUH

1. Ykaxxute OCHOBHBIE 00JIaCTH UCIOJIb30BAHUS CEPHOM KUCIIOTHI U OJIEyMa.
2. [louemy B HacTosiIIee BpeMs B KaUECTBE CEPYCOAEPHKAILETO ChIPhs UCIOIb3YETCs

MIPEUMYIIECTBEHHO cepa, a He Koueaan?

3. UeM OTIMYaroTCs TEXHOJIOTMYECKUE CXEMBI TPOU3BOJICTBA CEPHOM KUC JIOTHI U3 CEPBI U



n3 komdenana? Jlalite oObsCHEHHE.

4. C xaKo# 1eJbI0 MIEYHOH Ta3 Tiepel KOHTAKTUPOBAHUEM Pa30aBIISIIOT BO3IyXOM?

5. B uem 3akirodaercs celaibHas OYMCTKa IEYHOTO Ta3a, MOJYyYeHHOT0 00KUTOM
KoJruegada?

6. Kakue kaTanu3aTopbl UCIIOIB3YIOTCS B POU3BOJICTBE CepHOM KucioThl? [IpuBeaure
cocraB KOHTakTHRIX Macc BAB u CB/JI.

7. Kak BIMSIOT Ha CKOPOCTh U CTeleHb okucienus okcuaa cepol (1V) B okcup cepsl (V1)
TEeMIEpaTypa, AaBJI€HUE U COCTaB KOHTAKTHPYEMOTro raza?

8. B uem mpeuMymiecTBo MeTO1a IBOMHOTO KOHTaKkTHUpoBaHus 1o cxeme JK-JIA?

9. 13 xakux yciaoBuii BeIOHpaeTcs abcopOeHT Ha ctaanu abcopounu okcuma cepol (VI1)?

10. B uem 3akirodaeTcsi IpUHLUIIMATIBHOE OTINYKE IIPoIiecca MPOU3BOICTBA CEPHOI
KHCJIOTHI U3 CEPOBOJIOPOIHOTIO Ta3a oT Apyrux? OObsICHUTE, IOYEMY B ITOM METOJE OTCYTCTBYET
cTaaus abcopOIuu.

11. IlepeuriciuTe OCHOBHBIE HAIIPABJIEHUS COBEPIIEHCTBOBAHUS CEPHOKHUCIOTHOTO
IIPOM3BOJICTBA. B ueM 3akiitouaeTcst NpUHIUI padOThl SHEPTOTEXHOJIOTNYECKON CXEMBI C
MCII0JIb30BaHUEM CEPBI B KAUE€CTBE TOILIHU-

12. B ueM 3axirodaercs npobiieMa «CBsI3aHHOT0» a30Ta?

13. YkaxxuTe mpOMBIIIICHHBIE METOIbI «CBS3BIBAHH» aTMOC(EPHOT0 a30Ta M CPABHUTE HX
YHEPTOEMKOCTh U A3PPEKTHBHOCTD.

14. Ilepeuncnute OCHOBHBIE 00JaCTH UCIIOJIb30BAHNS aMMHUAKa U €r0 pacTBOPOB.

15. Ilouemy amMMua4HO-BO3AYIIHbIE CMECH C cofep:kaHrneM ammuaka ot 0, 155 1o 0,270 00.
JI0J1. HE HCII0JIb3YIOTCSl B IPOU3BOJICTBE?

16. Kak 1 noueMy U3MEHMJIACh CTPYKTYpa ChIpbsi aMMHUAaYHOTO ITPOU3BOJICTBA B IIOCIIEIHNE
roaer?

17. Yo Takoe MeTaHHpOBaHUE (TIpeKaTaIN3) B IPOU3BOJICTBE aMMHUaKa?

18. Ilouemy B mpOM3BOJCTBE aMMHAKa UCIIOIb3YETCS LIUKINYECKas CXe-

19. Kak mosy4aroT KOHTaKTHYIO Maccy Ui IPOU3BOJCTBAa amMuaka? [y yero B Hee
BBOJIATCS] OKCHJIBI AITFOMUHHUS, KIS U KBS ?

20. ITouemy B pon3BOJICTBE aMMHaKa Hau0oJIee paclpoCTPAHEHbI CUCTEMBI TaK
Ha3bIBAEMOT'0 «CPEHET0» JaBJICHUS?

21. Yem obecnieunBaeTcsi ONTUMAaIbHBIA TEMIIEPATYPHBIM PEXKUM B KOJIOHHE CUHTE3a?

22. YKaXuTe OCHOBHBIE TEXHOJOTUYECKHUE CBOMCTBA U 00JIaCTH MPUMEHEHUS pa30aBIIeHHON
Y KOHLIEHTPUPOBAHHOW a30THON KHMCIIOTHI.

23. IlpuBenuTe XUMHUYECKYIO CXEMY MTPOU3BOJICTBA A30THOM KUCJIOTHI U3 aMMHUaKa 1
YKaXXHUTE YCIIOBUS IPOTEKAHUS KaXKIOW ee CTauu.

24. OxucieHre aMMuaka BO3JyXOM IIPOTEKAET M0 TPEM HaIlpaBJICHUAM. 25. 3a cUeT 4ero
JIOCTUTAETCS BHICOKAs CEJIEKTUBHOCTH TIpoliecca OKUcaeHus 10 okcuaa azora (I1)?

26. Ilouemy okuciIeHHEe aMMUaKa IIPOBOJSAT MpH JaBiieHUH He Bbiie 1 MIla?

27. Kak BIusIOT TeMIepaTypa 1 1aBjeHUE Ha peaKkuIo oKuciIeHns okcuaa azota (I1) no
okcuaa azota (1V) u numepusanuio nocieaHero?

28. Ilouemy ckopocTh okuciieHus: okcuaa azota (I1) anomanbHO HOHMKAETCS ©
YBEJIMYEHUEM TEMIIEpaTyphl?

29. OObsicHUTE, TOYEMY B OOBIYHBIX YCIOBUSAX CHHTE3a MOXKET OBITh MOJTYYEHA TOJIBKO
«pa30aBiIeHHAas» a30THAas KMCIOTa, KOHIEHTpanuei He Boiue 0,6 mac. 1011

30. [Touemy B MpOMU3BOJCTBE a30THOM KUCIOTHI cTeneHb abcopouuu He mpebimaet 0,98
noi. ea.? Kak 3To cBsizaHo ¢ aOCOpOIIMOHHBIM 00beMOM?

31. B uem npeumytiecTBa KOMOMHUpPOBaHHOM cxembl (AK-72) nmpousBoacTBa a30THOU
pa30aBIeHHON KHCIOTHI?

32. [louemMy KOHLIEHTPUPOBAaHHAs A30THAsL KUCIIOTAa HE MOXKET OBbITh MOJydeHa IPSIMbIM
ylnapuBaHueM pa3zbaBiieHHON KUCIOThI? Kakyio posb B mpoliecce KOHIEHTPUPOBAHUS UTPAIOT
KOHIIEHTPUPOBAaHHAsI CepHasl KUCIIOTa WM HUTPAT MarHus?

33. ChopmynupyiiTe OCHOBHBIE IPUHIIMITBI IPSIMOTO CHHTE3a KOHIEHTPUPOBAHHOM a30THOM
KHCJIOTHI.

34. Yro Takoe HuTpooseym? KakoBa ero posib B Ipouecce CUHTe3a?



8.3. TpeOoBaHus K PETUHT-KOHTPOJIIO

Peiituar quctumauasl - 100 6amioB (3auet o140 6amios)

1.maboparopubie paboThl mo Temam Ne 1 - Ne 4 - 4 pa6oTs! (10 10 6amioB kaxmast)
2. koHTpodbHas padora Ne 1 (o0 5 6amoB), KoHTpobHAs padoTta Ne 2 (10 5 GayioB)
KoHTpobHas padota Ne 3 (1o 5 6amtoB), KoHTpoibHas padora Ne 4 (10 5 6amioB)
4. Bun: oceniaeMoctsb - 0,5 6amna - 3aHsITHE

9. VYYEBHO-METOJINYECKOE 1 THOOPMAIIMOHHOE OBECITEYEHUE
TACIATLITAHBI (MOYJIST)

9.1. Pexomenayemasi iureparypa

9.3.1 IlepeyeHb NPOrpaMMHOI0 oOecredeHus

Kaspersky Endpoint Security 10 qms Windows

Adobe Acrobat Reader

Google Chrome

Origin 8.1 Sr2

Muoro¢pyakunonansHbiit pegakrop ONLYOFFICE

o ol h~|lw|IN| -

.3.2 CoBpeMeHHbIe TPO(eccCHOHAIBHBIE 0a3bl JaHHBIX U MH(GOPMAIHOHHBIE CIPABOYHbIEC
CHCTEeMBbI

CIIC "TAPAHT"

CIIC "Koncynprantllimroc"

9BC «Jlaup»

9bC BOOK.ru

OBC Tel'Y

Hayunas snexktponnas 6ubnanoreka eLIBRARY.RU (nmoanucka Ha *ypHaJibl)

~N| O o1 B W N| -

OBbC «YHuBepcurerckast OnOIMOTEKA OHJIAH

10. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIUHBI (MOAYJIS)

Ayaur-1 OobopynoBanue

3-412 KOMIUIEKT y4eOHOIl Me0enu, epeHOCHOM HOYTOYK, TPOEKTOP, MOHOMETP
YHUBEpPCAJIbHBINA, OTHETYIINTEb, IeUb My(esibHas, IUIUTKA 1., HOJISIPUMETPHI,

11. METOJUYECKUE MATEPHAJIBI VIS OBYYAIOIINXCSI IO OCBOEHUIO
TV CHMUIIIAHBI

VY4ebHo-MeToInUecKoe U HHPOPMALMOHHOE 0OecrieueHre JUCIIUTUIUHBI

a) OcHOBHas nHUTEparypa:

1. I[TyrageB B. M. Xumuueckas texHonorus: yueoHoe nmocooue // Kemepono:
KemepoBckuii rocynapctBeHsslil yausepeuret, 2014, c.https://biblioclub.ru/index.php?
page=book view_red&book id=278505

6) JlonmonHUTENBHAS TUTEpATypa:

1. I'BoznoBckuii B. W. IlpombliienHas skoaorus: yuebHoe nmocodue: B 2-X 4. -
Camapa : Camapckuii rocy1apCTBEHHBIN apXUTEKTYpHO-CTPOUTENbHBIN yHUBepcuTeT, 2008. - Y. 1.
[IpupoaHble 1 TEXHOT€HHbIE CUCTEMBI. - 270 c. -[ DIeKTpOoHHBIHN pecypc]. — Pexum gocryna:
http://biblioclub.ru/index.php?page=book&id=143903

2. bpsauxun K. B. , JleontseBa A. U. , Opexos B. C. O0mas xuMuieckast TEXHOJIOTHS :
B 2-x 4., Y. 2 // Tam60B: U3narensctBo ®I'BOY BIIO «TI'TY», 2012, 172¢c Pexum gocryma:
https://biblioclub.ru/index.php?page=book_red&id=277912&sr=12.




CoBpemenHbIe poeccHoHaIbHBIE 0a3bl TaHHBIX U HH(POPMAITMOHHBIE CIIPAaBOYHBIE
CHCTEMBI

* OBC «ZNANIUM.COM» www.znhanium.com;

* ObC «YHuBepcuterckas oudbnunoreka onnaitny» https://biblioclub.ru/;

* OBC «Jlanb» http://e.lanbook.com

[Tepeuenp pecypcoB HHGOPMAITMOHHO-TEIEKOMMYHUKAITHOHHOM ceTr «HTepHEeTY,
HEOOXOMMBIX [Tl OCBOCHHS AUCIUILTHHBI

* DnekTpoHHas obpasoBatenbHas cpena TBI'Y http://Ims.tversu.ru

» Hayunas 6ubaunorexa TBI'Y http://library.tversu.ru

» Caiit o xumun http://www.xumuk.ru/

* Caiit xummnuaeckoro akynsrera MI'Y
http://www.chem.msu.ru/rus/teaching/phys.html

MeTtoauyeckue MaTepHalibl JIj1sl 00y4YaroMXcs 0 OCBOCHUIO TUCIUTIIMHBI

1. 3amaHust ¥ KOHTPOJIb CAMOCTOATEILHOU PabOTHI

CamocTosTenbHas paboTa Mo AUCHUILTUHE «XUMUYECKasi TEXHOJIOTUA» TPOBOJIUTCS C
LENbI0 YIITyOJIeHHS U 3aKpeTICHUs OTYyYSHHBIX B XO/I€ JICKIIMOHHBIX 3aHITUN 3HAHUN U
pUOOpPETEHUE HABBIKOB MOJIb30BAHUSA PEKOMEHI0BAaHHOU JIUTEPATYpPOM , HABBIKOB HAYYHOTO
HCCJICTIOBAHMSI.

CamocTosiTenbHas paboTa HaunHaeTcs ¢ paboThl HaJ JEKIUOHHBIM MaTepuanioM. OHa
BKJIIOUAET KOHCTIEKTUPOBAHME JIEKIUN U MOCIEYIONIYI0 paboTy Hag Humu. [Ipu
KOHCIIEKTUPOBAHUU JICKIIMH PEKOMEHIYEeTCS Ha KaXXI0W CTPaHUIIE OCTABIATh MO JIJIs
MOCIEAYIOLIUX 3aMucell B JOMOIHEHUE K KOHCIICKTY.

[Tpu paboTe Ha TEKCTOM JIEKLIUU CTYACHTY ClieyeT 00paTUTh 0C000€ BHUMaHKE Ha
po0OJIeMHBIE BOIIPOCHI, TOCTABIICHHBIE MTPeMnoAaBaTesieM IPU YTCHUH JICKIIUH, a TaK KE Ha €ro
3aJJaHue U PEKOMEH/IAlINH.

[Tepen xaxapIM J1a0OPATOPHBIM 3aHATHEM HEOOXO0UMa CaMOCTOSTeNIbHAs paboTa 1o
MOJITOTOBKE K €r0 BHIMOTHEHHIO 0 UHAMBHIYAIbHBIM TeMaM. J[71s1 3Toro oOyuaroiemycs
MpeJIaraloTCs TEMBI U1 CAMOCTOSTENbHON MpopaboTku. 2.MeToandeckue yKkazaHus Mo
MOJTOTOBKE K Ta0OPATOPHBIM 3aHATUSIM

Temarnueckoe HAMOJHEHUE TUCIUATLINHBI (JIJIS TIOTIOTHUTEIEHOTO CAMOCTOSTEIIHHOTO
U3YYEHHUS)

OO6mIre BOmpOoCkl XUMUYECKON TEXHOIOTUN

Ponb 1 MacTaObl CTIONBE30BAHUS XUMHYECKUX MPOIIECCOB B PA3IMIHBIX chepax
MaTepruaIbHOrO MPonu3BoIcTBA. ChIpheBas U JHEPreTHUIecKas 0a3a XUMUICCKUX ITPOU3BOJICTB.
TenmeHMN pa3BUTHS TeXHOC(EPHI U BO3paCTAOIIee 3HAYCHHUE MTPOOIIEM Pecypco- 1
sHEprocoepekeHus, ooecredenns: 6€30MacCHOCTH XUMUYECKUX TTPOU3BOJICTB, 3AIIUTHI
OKPYXKAarOILEeH Cpebl.

XUMUYECKOe MTPOU3BOJICTBO KakK CIOXkHas cucteMa. OCHOBHBIE ATarbl CO3aHUS XUMHUKO-
texHojorndeckux cucreM (XTC); mpuHIMTIBI U 00IIast CTpaTeTusi CACTEMHOTO TTOIX0/1a.
CTpyKTypHas uepapxusi TEXHOJIOTUYECKUX CUCTEM: MOJIEKYIISPHBIC TPOIECCHl — MAaKPOKMHETHKA —
anmapathl — MPOU3BOACTBA — II00abHBIE MPOOIEMBI Pa3BUTHUS TeXHOCPEpHI. Poib
MaTEeMaTHYECKOTO MOJISTUPOBAHUS B PEIICHUH 3a]1a4 MPOCKTHPOBaHUS 1 dKcrryaranuu XTC.

OyHaamMeHTanbHbIe KpuTepun () (HEKTUBHOCTHU MCTIONH30BAHUS CHIPhSI U SHEPTOPECYPCOB B
XTII. MaTerpanbHbie ypaBHEHUs OallaHCa MaTePUAIbHBIX MOTOKOB B TEXHOJIOTHUECKHUX CHCTEMaX.
[Tokazarenu pacxoaa pa3IMYHbIX BUIOB CHIPbS; OTHOCUTENIBHBIN BBIXO TPOAYyKTa. IHTErpansHbIe
ypaBHeHHUs OaslaHca TOTOKOB dHeprun. ConocraBieHre MacTaboB M3MEHEHUS PA3IUYHBIX POpPM
SHEPruM B TUMOBKIX Tporieccax. Koaddummentsr mpeodpa3zoBanus sHeprun. TepMoaAMHAMUYECKAs
HEPABHOIEHHOCTh Pa3IMYHBIX ()OPM IHEPTHH; TEPMOJUHAMHUYECKAS [ITKajla KaueCTBa TeTIOBOM
sHeprun. MHTerpanpbHoe ypaBHEHUE OajmaHca SHTPOIUH; POCT SHTPOMUHU B TEXHOIOTUIECKOM
nporecce. OCHOBHBbIC UCTOYHUKU MTPOU3BOJICTBA SHTPOIUHU B TEXHOJIOTMUECKUX MpOIIeccax; odIee
BBIpaXEHHE CKOPOCTH MIPOU3BOJICTBA SHTPOIIUHU Yepe3 OTOKU CyOCTaHIIMIA U UX



JIBUXKYyLIMe cuiibl. OCHOBHBIE HAMPaBJICHUS MOBBILIEHUS 3((EKTUBHOCTH UCIIOIb30BAHUS
CBIPBEBBIX U DHEPreTUYECKUX pecypcoB. KoMIuiekcHOE NCIOIb30BaHUE ChIPhSI.
DHEProTeXHOJIOTHYECKUE CXEMBI U UX CYIIHOCTbD.

Kputepun narencuBHoctrt XTI 1 KOMIIAKTHOCTH TEXHOJIOTUYECKUX YCTPOUCTB.
Konkypupyromuii xapakrep rnokasareiaeii HHTEHCUBHOCTH (KOMIIAKTHOCTH) U
TEPMOJMHAMHYECKOI0 COBepIIeHCTBA. DyHIaMEHTANIbHBIN XapakTep IpobiieM yIpaBiIeHUs
a0COTIOTHBIMU CKOPOCTSIMH MPOIIECCOB.

XuMudeckasi TEXHOJIOTUS U MaTepuanoBeeHre. CoBpeMeHHasi CUCTEMaTHKa MaTepraoB
10 COCTaBY, CBOMCTBaM U ()YHKIIMOHATLHOMY Ha3HAUCHUI0. MaTepuasbl Kak BaykHasi KaTeropus
MPOJYKTOB XMMHUYECKON TEXHOJIOTUU. BOCTIpOM3BOIMMOCTH CBOMCTB MaTepUajoB KaK KIKOUeBast
npobiieMa MatepuanoBeaeHus. OyHKIIMOHABHBIE MAaTepUabl B XUMUUECKON TEXHOJIOTHU:
KaTaJIn3aTOpPBl, aICOPOCHTHI, JEKTPOIbI, MeMOpaHbI, CEHCOpHI U Ap. [lapaMeTpbl HbIHE
NpUMEHSeMbIX (DYHKIIMOHATBHBIX MAaTepUAIIOB U IPOTHO3UPYEMbIE XapaKTepUCTUKH. Pecype
(YHKIMOHATIBHBIX MAaTEPHAJIOB - OJMH U3 BAKHEHIINX KPUTEPUEB UX HCIIOIH30BAHUS B
TexXHOJIOTUH. KOHCTPYKIIMOHHBIE MaTepHalibl Kak (haKkTop, TUMUTHPYIOIINN TPUMEHEHNE
HKCTPEMANBHBIX (PU3MUYECKUX BO3ACHCTBHI B TEXHOJIOTHH. XUMHUYECKOE COMTPOTHBIICHHE
METAIIMYECKUX U HEMETAUNINYECKUX MaTepraoB. MeTo/ibl 3aIlIUThl METAJVIOB U CIJIABOB OT
Koppo3uu. OCHOBHBIE BU/Ibl HEMETAIIINYECKUX KOHCTPYKIIMOHHBIX MaTepranoB. Poib HOBBIX
MaTepHajioB B CUHTE3€ Y(PPEKTUBHBIX TEXHOJIOTHIECKUX CXEM U MHTEHCU(PHUKAIINN
TEXHOJOTMYECKUX IPOIIECCOB.

DKOHOMHUYECKHE TIOKa3aTeNnn dPPEKTUBHOCTH XMMUYECKUX MPOU3BOJCTB. TeXHHUKO-
HKOHOMUYECKHE OCOOEHHOCTH XUMHUYECKON TPOMBILLIEHHOCTH. OCHOBHBIE ITPOU3BOJICTBEHHbBIE
¢doHBI, 000POTHBIE CPENICTBA U TPYIOBBIE pECYPCHI MPou3BOACTB. Kpurepun 3 peKTHBHOCTH X
ucrnosb3oBanus. CTpyKTypa 3aTpat Ha MPOU3BOJICTBO U peanu3aiuio mpoaykiuu. CebecTonMoCTh
NPOAYKINH, TPUOBUTH U IIECHOOOpa30BaHUE B XUMUYECKOM MPOMBIIUIEHHOCTH. OT[eHKa
3 PEKTUBHOCTH HHBECTUIIUOHHBIX MPOEKTOB.

CTpyKTypa 1 TEXHOJIOTMYECKNE CXEMBI XUMUYECKUX IIPOU3BOJICTB

CraTuCTuyeckue JaHHble 0 MacuITabax MUPOBOIO IPOM3BOJICTBA BAKHEUIIINX TPYIIIT
XUMHYECKHUX IPOAYKTOB B TOHHAXXHOM U CTOMMOCTHOM BBIPa)KEHHUH, YIEIbHOM
HHEPronoTpeOIeHNH, CTOUMOCTH U CPOKaX CIIy>KObl OCHOBHBIX BUAOB 000pyaoBaHus. [Iporno3nsie
JTAaHHBIE O CHIPEEBOM 00ECIIEYeHUH KPYITHOMACIITAOHBIX MPOMBIIIJIEHHBIX XUMHUYECKUX
IPOIIECCOB, BKIIOYas MEepepadOTKy MEPBUUHBIX SHEPIrOPECYPCOB BO BTOPUYHBIE, TIPOU3BOACTBO
METAJUIOB U MOJUMEPHBIX MaTepUaAIOB, MUHEPAIbHBIX YI00peHH, cepHON KUCIOTH U T.A. O011me
CBe/IeHUS 00 OCHOBHBIX UCTOYHHMKAX MPOMBIIIJIEHHBIX OTXO0/10B M BEIOPOCOB, UX BO3/EHCTBHE Ha
OKpYyXkaroIyro cpeny. CII0)KHOCTbh 1 MHOTOBAPHAHTHOCTh PELICHMS 3a/1a4l CUHTE3a U
ONTUMU3ALMH TEXHOJIOTMYECKON CXEMbI KPYITHOIO XMMUYECKOT0 Ipon3BoAcTBa. [IpuHimn
MHOT'OCTaIMHHOTO OCYLIECTBICHHUS XMMUYECKOT0 MPe00pazoBaHMs UCXOAHOTO ChIPbsi B KOHEUHbIE
IPOAYKTHI C ONTUMAJIBHBIM BapbUPOBAHUEM BJI0JIb TPAEKTOPHUH NIPOLIECCA TEMIIEPATYPHI U
JTaBJICHUs], TOUEK BBOJIA pEareHTOB U BBIBOJIA TOOOYHBIX MPOIYKTOB XUMUYECKUX MPEBPAIECHU,
UCIIOJIb30BAaHUEM BCIIOMOTaTENIbHBIX paO0UYMX BELIECTB CEIEKTUBHOIO ACUCTBUS (KaTaau3aTopoB,
abCcOpOEHTOB U T.JI.), OpraHU3aIe MECTHBIX PELUKIOB MaTepHaIbHbIX MOTOKOB. CTPYKTypHas
OpraHu3aIys MPoIEeCcCOB TEMIO0OMEHA U BCTIOMOTaTENIbHBIX TOTOKOB TEIUIOHOCUTENEH B
COBPEMEHHBIX TEXHOJIOTUYECKUX CHCTEMaX, HalpaBJeHHAas Ha YTUJIN3ALHIO TEIIOTHI
(TepMHYECKOMN IKCEPTUH) IK30TEPMUUYECKUX CTaJAUN Mpoliecca Mpu IPOBEACHUH €ro
SHAOTEpMUYECKUX cTaanil. HeoOxomumMocTh onTUMH3aIK HE OTJIENbHBIX CTaANM, a
TEXHOJIOTMYECKON CXEMBbI POU3BOICTBA B 11€710M. Bo/la Kak chlpbe 1 KOMIOHEHT XMMUYECKUX
MPOU3BOJICTB; MPOIECCHI BOJIOMOATOTOBKY U MOJCUCTEMBI BOJOOOOPOTA B TPOMBIIIIIEHHOCTH.
[ToncucTemMbl KOHTPOJIS U YIIPABICHUS TEXHOJIOTHYECKUMU MpolieccaMu. BUbl TEXHOIOTHUECKOTO
aHaJIM3a Ha XUMHYECKUX NpeAnpuaTusx. [lepcrekTUBbI HCIOIb30BaHUS CYTIEPKOMIIBIOTEPOB IS
aHaJIM3a TMHAMUYECKOr0 MOBEICHNS MHOTOCTYIIEHYAThIX TEXHOJIOTHUYECKUX CUCTEM U
ONTUMAJILHOTO YIPABJIEHUS I€UCTBYIOIIUMHU MTPOU3BOJICTBAMH.

TexHosorus a3ora
KroueBoe 3HaUeHNE TEXHOIOTHH CBSA3LIBAHUS aTMOC(I)CpHOI"O a30Ta B IPOU3BOJCTBC



poJ0BOILCTBUSA. CTPYKTypa COBPEMEHHOTO MTPOU3BO/ICTBA aMMHAaKa U3 IPUPOTHOTO ras3a:
OCHOBHbIE 0JI0KH U cBsA3H. [ MOKOe UCTIOIb30BaHUE TeTEPOreHHBIX KaTaJu3aTopoB B
MHOTOCTYIIEHYAaTON CXEMe TIPUTOTOBJICHHS M OYMCTKH a30TOBOAOPOAHON cMecu. Hanbomee
Ba)KHbIE CXEMHBIE PEIICHUS, HAIIPABJICHHBIE HA YHEPrOCOepeKEHHE: CONPIKEHUE
SHIOTEPMHUUYECKON peaklii KOHBEPCUH METaHa U SK30TEPMHUUECKHUX MPOIIECCOB OKUCIICHUS
TOIIMBA B IIAXTHOM PEAKTOpE; MOCIIEA0BATEIbHOE CHIKEHUE TEMIIEpaTyphl HA CTAIUAX
KOHBEPCHH OKCHJIa YIIIepoa; pacipeesieHHbIH 1o BbicoTe abcopOepa BBoJ abcopOeHTa (pacTBopa
MDA) ¢ pa3nu4HOM CTETICHBIO PEreHepaIlii U COOTBETCTBEHHO PACIIPEACIICHHBIA OTBO/
pereHeprupoBaHHOrO pacTBoOpa U3 aecopoepa; nHGPACTPYKTypa MOTOKOB TEIJIOHOCUTEIEH - BOJIBI U
napa. OcoOeHHOCTH UPKYIISIIMOHHON CXEMBI CHHTE3a aMMHUaKa; (PU3UKO-XUMHUYECKHE OCHOBBI
BbIOOPA ONTUMAJILHOM CXeMbl CHHTE3a aMMHaKa; MPOGUIMPOBaHHE TEMIIEPATYPHI 110 BBICOTE
KOJIOHHBI CHHTE3a. Y TUiIu3anus "MpoayBouHbIX" razoB. OLieHKa OTEPh SKCEPTUU U KallUTaJIbHbBIX
3aTpaT Ha pa3jIMyYHbIX CTaJUAX MPOU3BOACTBA AaMMUAKA U COBPEMEHHBIE TEHCHIIUH B €I0
ontumuzanu. CTPyKTypa U OCHOBHbBIE OCOOCHHOCTH COBPEMEHHON TEXHOJIOTMYECKON CXEMBI
IPOM3BOJICTBA a30THOM KUCIOTHI. PU3UKO-XMMUYECKHE OCHOBBI H armapaTypHoe opopMIIeHUE
IIPOLIECCOB CEJIEKTUBHOIO KaTAIMTUYECKOTO OKHCIIEHUSI aMMHUAaKa, OKUCIIEHNS OKCUOB a30Ta U UX
abcopOumu. CxeMbl KaTATUTUIECKOTO 00€3BPEKUBAHUS OTXOASIIINX Ta30B. [IpHunHbBl HU3KOM
IKcepreTndeckoil 3h(HeKTHBHOCTH MPOU3BOCTBA A30THOM KHCIIOTHI.

[Tpou3BocTBO HUTpaTa aMMOHHUS. VICIIOIB30BaHKE TEIUIOTHI HEUTPATU3AIIUH.
ITpon3BoacTBO Kapbamuaa.
[TepcnekTHBBI OMOTEXHOJIOTHUHU B PEIICHUH MPOOIeMbl (PUKCAIIMU a30Ta B ITOYBAX.

[TepepaboTka hochopcoaepkaiiero Colpbs

Bunst dpochopconepxaiero coipbs: amatuThl ¥ GOCHOPHUTHI, MUPOBBIE 3a11aChl © OCHOBHBIE
MECTOPOXKACHU. Pa3nnuns MUHEpaIoruueckoro cocTaBa ¥ CBOMCTB, ONpeAestolue BbI0op
croco0a TeXHOJIOrM4EeCKON nepepaboTKU: KUCIOTHOT0, TEPMUUECKOT0, THAPOTEPMUYECKOTO,
IUIa3MOXUMHUYECKOT0. MeXaHOXMMHUYECKasi akTUBaIUs (ochopcoaepKaiero ChIphsl.

CoBpeMEeHHOE COCTOSIHHE TPOM3BOICTBA U ToTpedsieHus Gocdopa u HochopHBIX KUCIOT.
OKCTpaKIIMOHHAs KUCJIOTa KaK OCHOBA IIPOM3BOJICTBA MUHEPAIbHBIX YA0OpEHUH.
DNEeKTPOTEPMHUUECKUN CIIOCO0 MOTy4YeHUs 31eMeHTapHoro (ocdopa u repmudeckoit pochopHoit
KHUCIIOTBHI.

OU3NKO-XUMUYECKUE OCHOBBI PA3JI0KEHUs IPUPOAHBIX (pochaToB cepHOM, a30THON U
docdopnoii kucnoramu. [lonurepmudeckuii ananu3 (a3oBbIX paBHOBECHI B pacTBOpax
MHOTOKOMIIOHEHTHBIX CHCTEM - OCHOBA BbIOOpA TEXHOJOTMYECKUX MTapaMeTPOB Ipoliecca
KOMIUIEKCHOW niepepaboTky anaTuTa. JleruapaTHbIi, HOJYyTUAPATHRIA U aHTUPUTHBIN CIIOCOOBI
paznosxeHusi. CoBepLICHCTBOBAHKE allllapaTypHOTo oopMIIeHHUS Ipolecca: Mepexo] OT Kackaaa
PEaKTOpOB C NMepeMEIINBAHUEM K JAOUPUHTHOMY TUITY HETIPEPBIBHOTO dKcTpakTopa. dunprpanus
u oTMbIBKa (hocorunca. CocTaB u KOHIIEHTpaIus odpasyromerics GocPopHO KUCITOTHI B
3aBUCHUMOCTH OT TEMIIepaTyphl U crioco0a pa3nokKeHus arnatuTa. Beiaenenre u yrunusamnus
¢dropucteix ra3oB. bamanc nmo ¢ropy B npousBoacTBe HochHOpHOM KUCTOTHI U YI0OPEHUH.

ITpon3BOACTBO FKCTPAKLIMOHHON (HOCPOPHOIT KHUCIOTH U YAIOOpEHHI — OCHOBHOM
NoTpeOUTENTh MUPOBOTO MPOU3BOACTBA CEPHON KUCIOThI. COBpEMEHHOE COCTOSTHUE MTPOU3BO/ICTBA
CEPHOI KUCIIOTHI U3 Pa3IMyYHbIX BUJOB ChIpbs (IPUPOIHAsS CEPA, KOJIYENAH, CEPOCOJAEpIKAIINE
OTXOJISIIIKE ra3bl MepepadoTKHU MOJMMETAIITMYECKUX PY/, Cepa U CEpOBOJOPO U3 HepTel 1
HOPUPOIHOTO raza). @ocorurc - 0TXo MPOU3BOJICTBA IKCTPAKIIMOHHOHN (POCPOPHOI KHUCTOTHI -
NOTEHLINATIbHBINA UCTOYHUK CBIPBS JJIS OJYUYEHHUSI CEPHOM KUCIIOTHI ¥ IOCTPOEHUS 3aMKHYTBIX
IIUKJIOB B IIPOU3BO/ICTBE Y0OpEHUIA.

Karanutuueckue nporueccsl HedTenepepaboTKu

MupoBsble 3anacsl HeTH, OCHOBHbIE MIOKa3aTeNId PACIIPOCTPAHEHHOCTH U MOTpeOIeHUs
Hedtu o crtpanam. [edurut aHedtu. OCHOBHBIE 11€TIEBBIE TPOYKTHI HedTEepepadoTKH.
[lepBuuHble ¥ BTOpUYHBIE IIpoLiecchl HedTenepepaboTku. I mybokas nepepaboTka HEPTH C
HCIIOJIb30BaHNEM KaTAIUTUYECKUX MTPOLIECCOB - OCHOBA PECYPCOCOEPEHKEHUS U MOTYUECHUS



BBICOKOKaYECTBEHHBIX MOTOPHBIX TOIUIMB, CMa30YHBIX MACEI U IIUPOKOr0 aCCOPTUMEHTA ChIPbS
JUTsl He(PTEeXMMHYECKOro U MUKPOOHOJIOTHYECKOTO CHHTE3A.

KaTanutrnueckuii KpeKUHT - BAXKHEHIITMHA MHOTOTOHHAXHBIA TEXHOJIOTUYECKUI MTPOIECC
nepepaboTku HeTAHBIX Gpakiuil. XUMUYECKHUE OCHOBBI MTPOLIECCa U 1IETIEBbIE MPOTYKTHI.
MHoroBapruaHTHBINA COCTaB KEPOCHHO-Ta30MUIEBBIX (PAKIUil - OCHOBHOTO CHIPbs Mpoliecca
KaTaJUTHYECKOTO KPEKUHTa U METOIbI €r0 MOArOTOBKH (THIpooOeccepruBaHne U THIPOOUUCTKA).

AJIOMOCHUITUKATHBIE KaTaJIu3aTOPhl KPEKUHTa (OT MPUPOJHBIX TIIMH IO COBPEMEHHBIX
LEOJIUTCOEPKAIINX CHHTETUYECKUX KaTanu3aTopoB). Poib amopdHOi anoMocuinKaTHON
MaTpulibl. CHHEpru3M B CHCTEME LIEOTUT - MaTpula. [ MOKOCTh mpoiiecca Mo ChIPhIO 3a CYET
LeJICHAIIPaBICHHOT0 MOIU(UIIMPOBAHUS KaTajau3aTopa (BBeIeHUE MaTPHULIbL, TOJIU3aPSTHBIX
KaTHOHOB, YIbTPACTA0MIN3AIIMS ), TPUJAHIE YCTOUYMBBIX MEXAaHUYECKUX U THIPOMEXaHHUECKUX
CBOWCTB (MUKpochepusanus, BBeAeHUE 0apuTOB U 1Ip.). MI3MeHeHne CBOMCTB KaTtanu3aropa
(aKTHBHOCTH M CEJIEKTUBHOCTH) B MPOIECCE KPEKUHTa K HEOOXO0AUMOCTh PereHepauu
Karajau3aTopa. Poib nporeccoB MacconepeHoca B OCYILECTBICHUH KaTAIMTHYECKOIO KPEKHUHTa.

DBOIIOLUS TEXHOIOTHYECKOT0 0(hOpMIICHHS TIPOIIecca KaTaTUTUYECKOT0 KPEKHHTa:
CTAallMOHAPHBIHN CIION KaTaan3aTopa, ICEBI00KIKEHHBIN CII0H MUKpOC(hEpHOro KaTaau3aTopa,
JBHKYIIMICS CIION I'PaHYJIMPOBAHHOIO KaTaIM3aTOPa, ABUKYILHICS CIION IIAPUKOBOTO
KaTaJn3aTopa C COOCHBIM PacIoJI0KEHUEM PEAKTOPa U PEreHepaTopa ¢ MHEBMOTPAHCIIOPTOM,
KpekuHT B JIpT-peaktope ¢ goxurom CO B CO2 u ynaBIMBaHUEM CEPHHUCTHIX COCTUHEHUN B
pereneparope.

OcCHOBHBIE TEXHOJIOTUYECKUE MTApaMETPbl COBPEMEHHOTO IIpoLiecca: TeMIIepaTypa,
JaBjieHue, 00bEMHasi CKOPOCTb [TO/1aYM ChIPbsl, KPATHOCTh LUPKYJISLUU KaTalu3aTopa U ero
XapaKTepUCTHKA. BiysiHre MacCOBBIX IOTOKOB B PEAKTOPE U pEreHepaTope Ha yCTOMYUBOCTh
TEMIIEPATYPHBIX PEXKUMOB KaTaJTUTUYECKOTO KPEKHHTa U dPPEKTHBHOCTH MPOIECCA B IIETIOM.
CoBeplilIeHCTBOBaHHE MPOIIECCa: NOBBIIIEHHE aKTUBHOCTH U IPOYHOCTH KAaTaIU3aTOPOB,
KaTaJIUTHYECKOI0 KPEKUHTIA C IPYTUMU KaTAIUTUYECKUMU MPOLIECCAMU - IPUMEHEHUE CXEM C
MOJTYCKBO3HBIM TOTOKOM KaTaJln3aTopa, CONMPSDKEHUE KaTATUTUIECKUN pe()OPMUHT, TIAT(POPMHUHT,
BUCOPEKHUHT U JIp.

DNEKTPOXUMHUYECKOE MPOU3BOACTBO XJIOPA U KAYCTUYECKOU COJIbI

DU3NKO-XUMUYECKUE OCHOBBI ITPOLIECCA IIEKTPOIN3a BOJHBIX PACTBOPOB U PaCIlIaBOB
XJIOPHUJIOB ILEJIOYHBIX METAJUIOB. baaHc HANPsSHKEHUS U PacXo[ 3JIEKTPOIHEPTUU HA JIEKTPOIIN3.
Beixon no Toky. MarepuanbHbIil ¥ TEIIOBON OaaHChl AnieKTponn3epa. OCHOBBI TEOPUH MTEpEeHOCca
B Anadparmax 1 MOHOOOMEHHbIX MeMOpaHax. Pacnipeenenue razocoaepxanus B
MEXKIJIEKTPOJHOM ITPOCTPAHCTBE. AHAJIN3 BIUSHUS HEOTHOPOAHOCTEN pacpeesIeHNs TOKa U
(GUIBTpaLUK 3JEKTPOJIUTA Ha BHIXO MO0 TOKY MOOOYHBIX MPOAYKTOB.

THUnBI IPOMBIIIEHHBIX MIEKTPOJIN3EPOB. DIEKTPOIU3EPHI C TBEPIBIM KaTOLOM:
nradparMeHHbI 1 MeMOpaHHbIN. DJIEKTpoIu3ep ¢ pTYTHBIM KaToAoM. PeakTop ams pazinoxeHus
amMaJIbraMsbl. DJIEKTPOIU3EP ISl AJEKTPOJIN3a PACIUIABOB XJIOPHUIOB IIEI0YHBIX METAIIIOB.

OcHOBHBIE CTaIuU IPOU3BOACTBA XJIOPA U KAYCTHUECKOH cofpl. IIpurorosienne n ouncrka
paccosna. DIeKTPOoIn3 BOJAHBIX PaCTBOPOB U paciiiaBoB. PU3HKO-XUMHUYECKHE OCHOBBI
KOHJECHCALUHU XKUAKOro Xjopa. Ocymika, KOMIPUMUPOBAHNE U KOHJIEH AL )KUJKOTO XJI0pa.
XpaHeHHe U TPaHCIIOPTUPOBKA KUAKOTO Xjopa. Ocyllika U epekadka Bojopoaa. Beimapka u
IIaBKa KayCTUYECKOM cobl. DKOIOrHYecKue MpoosieMbl MPOU3BO/ICTBA XJIOpa U KAyCTUYECKOM
COJIBI.



