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1. EJIM M1 3AJJAYY TUCHMUTLINHBI

e ocBOCHUSA TMCHUIINHBI (MOYJIs):

HCJIB AUCHUIUIMHEI - 1aTh CTYACHTY IMPEACTAaBJICHUC O COBPCMCHHOM COCTOAHHUU U
MCPCICKTHUBAX PA3BUTHA TCXHOJIOTUH OCHOBHBIX XUMHUUYCCKUX ITPOU3BOACTB. Hay‘iI/ITI) CTYACHTOB
IIPHUMCHSATDH (bYHHaMeHTaJ'IBHBIC 3aKOHbI XUMHUYCCKUX npeBpameHHﬁ K YCJIOBHAM IIPOMBIIIJIICHHOT'O
IIpOU3BOJCTBA.

3amaun:

- 3HAKOMCTBO C COCTaBOM M CTPYKTYPOH XMMHUYECKOTO ITPOU3BOJICTBA;

- U3yYEHUE 3aKOHOMEPHOCTEN XUMUYECKUX MPEBPAILICHUM B YCIOBUSX MPOMBIILIEHHOTO
MIPOM3BOJICTBA;

- 00yueHre COBPEMEHHBIM METO/IaM 1 ITpUeMaM aHaju3a, pa3pad0TKH M CO3IaHHs
ONTUMAIBHOM OPraHU3aluu XUMUYECKUX U XUMUKO-TEXHOJIOTHYECKUX MPOIIECCOB;

- Pa3BUTHE XUMHUKO-TEXHOJIOTUYECKOTO MBIIICHUS U 3PYIULIUU TIPU aHATU3€ U CUHTE3E
XUMHUKO-TEXHOJIOTHUECKHX MTPOIIECCOB U CUCTEM;

- 3HAKOMCTBO C OCHOBaMH 2KOJIOTHH | 3aIUThI OKPYKAIOIIEH CPeIbl TPU CO3TaHUU XUMHKO
-TE€XHOJIOTUYECKUX MTPOU3BOJICTB Ha MPUMEPAX MEPEIOBbIX XUMUUECKUX ITPOU3BOJICTB.

- IOBBICUTH YPOBEHB MPOPECCHOHATHHON KOMIIETCHTHOCTH CTYICHTOB ITOCPEICTBOM
YCTaHOBJICHUSI CUCTEMBI MEXKIIPEIMETHBIX CBSI3€M COAEpKaHUS Kypca ¢ COJIepKaHUuEM
npOGUIUPYIOIINX JUCIUILIUH.

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OOII
Huxin (paznen) OIl: B1.0
TpeGoBanus k npeaABapuTeIbHOI MOATOTOBKE 00y4al01Ierocs:

duszndyeckas XUMUA

Opranuueckas XuMHs

AHanuTHyecKas XUMHS

dusnka

Maremaruka

Hosrie nndopmarimonHbie TEXHOIOTUH
be3onacHOCTE KU3HEAEATEITHbHOCTH
Heoprannueckast xumust

JucuumnHbl (MOLYJ/IH) U PAKTHKH, VIS KOTOPBIX 0CBOCHUE TAHHOM JMCIUILTHHbI
(Moay.1s1) He00X0AMMO KAK NpealecTByIoIee:

Marematuueckoe MOJECIMPOBAHUE XUMUYECKUX PABHOBECUI
CoBpeMeHHast XUMHS 1 XUMHUUYecKasi 6€30macHOCTh
XuMHU4ecKas METPOJIOTHsI

BBICOKOMOJIEKYIIAPHBIE COCTUHEHNS
3. OFBEM JUCHHUIIVIMHbI

O0mas TpyaA0eMKOCTh 53ET
YacoB 110 yueOHOMY IJIaHy 180
B TOM 4HcJIe:

AyAUTOPHBIC 3aHATUS 72
camMocCTosITelIbHas paboTa 41
4acoB Ha KOHTPOJIb 27

4. INTAHUPYEMBIE PE3YJIBTATbBI OBYYEHUA 110 JIUCHUIIJIMHE,
COOTHECEHHBIE C INTAHUPYEMbBIMHU PE3YJIbTATAMU OCBOEHUA
OBPA3OBATEJIbHOM ITPOI'PAMMBI



OIIK-1.3: ®opmynupyeT 3aKiII0OYeHUS U BBIBOIBI 10 PE3YJIbTATaM aHaIU3a JIUTEPATYPHBIX
JAHHBIX, COOCTBEHHBIX AKCIIEPUMEHTAIbHBIX U PACUETHO-TEOPETUUECKUX PAOOT XUMUYECKON
HaITpaBJICHHOCTHU

VYpoenb 1 - mouckoM nHpopManuu B I100aIbHON CETH UHTEPHET; OCHOBHBIMU
MOHATUSIMH (PYHAAMEHTAIBHON U MPUKIIATHOW XUMUU

VYpoBeHb | - OCHOBHBIE MOJXO/IbI K PEILICHUIO TPOU3BOACTBEHHBIX 33/1a4 HA OCHOBE
(hU3UYECKOM, aHATUTUYECKON U OPTaHUYECKON XHMHUH;
- OCHOBHBIE TPYIIIBI 3arps3HUTENCH, TyTH UX MUTPALIUU, TpaHCHOpMaLIUU U
HAKOILUICHHUS B 9KOCUCTEMAX.

YpoBeHb | - IPUMEHATH [IOJIyYEHHBIE 3HAHUS HA TIPAKTUKE;
- Ha OCHOBE 3aKOHOMEPHOCTEN XMMUYECKOM HAyKH IIPOrHO3UPOBATh
NOBCACHUC TCXHOI'CHHBIX CUCTCM

OIIK-2.1: PaGoTaer ¢ XUMHUYECKUMH BEIIECTBAMU C COOIIOJIECHUEM HOPM TEXHUKHU
0e30macHOCTH

YpoBenb 1 - mpaBuiia HOBEIEHUS B IKCTPEHHBIX CUTYaIUsX; MpaBuiia paboThI ¢
MOTEHIIMAJIbHO OMACHBIMH BEIIeCTBAMU (KOHIICHTPUPOBAHHBIE KUCIOTHI U
OCHOBaHUS, JIETKOBOCILIAMEHSIONINECS U TOKCUYHBIE BEIIECTBA) U pabOThI
Ha KOMITBIOTEPE

YpoBeHb | - BHIOJTHATh XUMUYECKHE U PU3UKO-XUMUYECKHE PA0OTHI C COOIIOACHNEM
HOPM TE€XHHUKH 0€30MaCHOCTH U C MUHUMAJIbHBIMU PUCKAMH IS
OKpYXKaroIleH Cpebl;

- IPUMEHATH 0€30MacHbIe MPUEMBI IPU paboTe ¢ OPraHMYECKUMU
pPEaKTHBaMHU M XMMHYECKHUMH TPUOOpaMu

VYpoBeHb | - HaBBIKaMH MPOBEACHUS FKCIIEPUMEHTA B 1a00PATOPHBIX YCIOBUSIX U
HOpMaMU TEXHUKU O€30IaCHOCTH B JJAOOPATOPUU U TEXHOJIOTMUECKUX
YCIIOBUSIX;
- cnoco0amu 6e30MacHOro oOpalIeHNs ¢ XUMHUUECKUMH MaTepualiaMy ¢
Y4eTOM UX (PU3UUYECKUX U XMMHUYECKUX CBOMCTB

OIIK-2.4: ITpoBoAUT HCCIIEIOBaHMS CBOMCTB BEIIECTB U MAaTEPUAJIOB C UCIIOJIb30BAHUEM
CepUitHOro Hay4HOro 000Opy10BaHUs

ypOBeHL 1 - MCTOAHUKAMH IJII U3YUCHUA HOBBIX CBOMCTBA BEIIECTB U MaTCpHraJIOB;
- HaBbIKaMH pa6OTBI Ha Ha TUIIOBOM HAayYHOM O6OPYI[OB3HI/II/I

YpoBeHb | - UCHOIB30BATh CIPABOYHBIE CBOWCTBA BELIECTB U MAaTEPUAIIOB JIJIS
W3YYEHHUs HOBBIX UX CBOMCTB;
- paboTaTh Ha TUIIOBOM HAYYHOM 000OPY/ZI0BaHUH

VYpoBenb | - cripaBoYHBIE CBOKCTBA BEIIECTB M MAaTEPHUAJIOB ISl U3YUYE€HHS HOBBIX UX
CBOICTB;
- cepuifHOe HaydHOE 000py/I0BaHUE

OIIK-3.1: IIpuMeHseT TeOpEeTUUECKHUE U TIOTYIMIUPUUECKUE MOJIEIH NPU PELICHUH 3a/1a4
XUMUYECKON HAIIPaBICHHOCTH

VYpoBeHb | - KITacCU(PUKALMIO U TEOPETUUECKNE OCHOBBI XUMHUKO-TEXHOJIOTUYECKUX
IPOLIECCOB;
- 0011IMe MPUHIHUIIBI BBIOOPA, YCTPOMCTBO U MPUHIUI pabOThI
TEXHOJIOTHYECKOTO 000PY10BAHUS;
- OCHOBHBIE TEXHUYECKHE [T0KA3aTEIN TEXHOJOTMYECKOI0 ITpoLecca

YpoBeHs | - onpenensaTe OCHOBHBIE TAPAMETPHI NPOLIECCa;
- IPUMCHATH 3HAHUSA O XUMHYCCKUX ITPOU3BOACTBAX JJIA PCIHICHUA
TEOPETUYECKUX U NPAKTUYECKUX 3a/1a4;
- COCTaBJIATh U PACCUUTHIBATh MAaTEPUANIbHBIN U TEIIIOBOM OaslaHC
OTHENIBHBIX IIPOIIECCOB;
- OLICHUBATh TEXHOJOTUYECKYIO 3(h(PEKTUBHOCTDH MTPOU3BO/ICTBA.

YPOBCHL 1 - HABBIKOM IIPOBCACHU aHAJIN3a BIIUAHUSA TapaMETPOB CUCTCMEI Ha
KauCeCTBO OCHOBHOI'O MPOAYKTA B ITPOLICCCC MPOU3BOJACTBA,



- COCTaBJICHHEM MAaTepUaIbHOIO U TEIJIOBOIO OaTaHCOB OTIENbHBIX
IIPOLIECCOB;
- OIICHUBATh TEXHOJIOTUYECKYIO 3(pPEKTUBHOCTD TPOM3BOJICTBA.

OIIK-3.2: Mcnonb3yeT cTaHIapTHOE MPOTPpaMMHOE 00€CTIeUeHHE MTPU PEIICHUH 3a/1a4
XMMHYECKON HAIPABICHHOCTH

VYpoBenb 1 - crmocob6amu COBEPILICHCTBOBAHUSA POPECCUOHATBHBIX 3HAHUN U YMEHHHA
IIyTeM UCIIOJIb30BaHUS BO3MOKHOCTEH HHPOPMAIIMOHHOW Cpeibl PErHoHa,
o0JlacTu, CTpaHsl;

- METOJIaMH PETHCTpalru U 00pabOTKH pe3yabTaToB, MOJYYCHHBIX Ha
000pyI0BaHUH B 1a00OpATOPHH XUMUYECKOH TEXHOJIOTUU

VYpoBenb 1 - TpeOOBaHUS K alaparype, ICTOYHUKHU HOrpeiHocTed u3nKo-
XUMHUYECKUX METO/IOB;
- Ipo0JIeMbl BOCIIPOU3BOAUMOCTH PE3YJIbTaTOB

VYpoBenb 1 - onpeaensaTh ONTUMANIbHBIE YCIOBUS IPOBEIECHUS TEXHOIOTNYECKUX
IIPOLIECCOB
OIIK-6.1: [IpencrasisieT pe3ynbTaThl pa0OTHI B BUAE OTYETA IO CTAHIAPTHON opme Ha
PYCCKOM $I3bIKE

ypOBeHB 1 - HaBbIKaMU MPEACTABJICHUA PC3YJIbTATOB BKCHepHMeHTaﬂbHOﬁ pa6OTI>I B
BHAC OTUYCTA

VYpoBens 1| - mpencTaBIATh pe3yabTaThl TJA0OPATOPHBIX padOT B BUJE OTUETA HA
PYCCKOM SI3bIKE

Ypoenb 1 - mpaBuia oopMIIECHHUS OTYETA O BBHIIIOJIHEHUH JIAOOPATOPHBIX padboT

5. BUJAbI KOHTPOJIA

Bupl KOHTPOJII B CEMCCTpaAx:

9K3aMEHBI | 6

6. SAA3BIK ITPEIIOJJABAHUA
SI3BIK TIpenojaBaHus: pyCCKHUM.

7. CTPYKTYPA U COJAEP)KAHUE JUCHUIIJIMHBI (MOJY.JIST)

Kon HanmeHnoBaHue pa3je/ioB u Bun Cemectp | HacoB | HUctou- | Ilpumeuan-
3aHAT. TeM 3ansaTua | / Kype HUKH ue

Cnucok 06pa3oBaTe/ibHbIX TEXHOJIOT Uil

JlcKyccroHHBIE TEXHOJIOTUH ((HOpyM, CUMIIO3UYM, Ae0aThl, aKBApUyMHAsl TUCKYCCHS,
MaHeNbHAas JUCKYCCHS, KPYTJIbIH CTOJ, PacUIMTUPOBAaHHAS U T.1.)

Nupopmanronnsie (1UPpoBbIE€) TEXHOIOTUN

AxTUBHOC CJIymraHue

TexHonoruu pa3BUTHS AU3ANH-MBIIUICHUS

DN B W DN

Texnomoruu PAa3BUTHA KPUTHYCCKOT'O MBIIIJICHUSA

8. OIEHOYHBIE MATEPHAJIBI IS TPOBEJEHUS TEKYIIEN 1
MPOMEXYTOYHOM ATTECTALIUA

8.1. OneHo4HbIe MaTepHAJIbI IJIs1 IPOBEACHHUA TEKYIIEH aTTeCTAUI

OcHoBHBIE BONIPOCH! IOJATOTOBKU K MOAYJIbHOM padote Nel




1. Yem oGycnoBneHa xECTKOCTh BoAbI? Kakne BUIbI )KECTKOCTH CYIIECTBYIOT?

2. Yto Takoe BpeMeHHas )XECTKOCTh? Kak €€ MOKHO yCTpaHUTh?

3. Yto Takoe nocTosiHHasH )kECTKOCTh? Kakumu metogamu €€ MOKHO YMEHBIIUTD?

4. Yem o0OyciioBieHa METOYHOCTH BOJBI?

5. Kakue cymecTByroT METOAbI CHUKEHHUS KECTKOCTH BOJIbI? ONMUIIUTE UX CYTh.

6. B uéM cymHOCTh peareHTHOr0o 1 HOHOOOMEHHOT'O0 METOI0B YMATYEHUs BobI? MX
3¢ PeKTUBHOCTD U 00JIACTH TPUMEHEHUS.

7. Illouemy nipu ucmonb3oBaHuu GochaTHOro METO/Ia CTENICHh YMSTUCHUS BBIIIIE, YeM MIPH
U3BECTKOBO-COJI0BOM MeToie?

8. IlosicHUTE CYIIHOCTH KOMIUIEKCOHOMETPHUYECKOTO METO/1a OTpeiesieHus: o01Ieit
KECTKOCTHU BOJBI.

9. HazoBuTe MeTobI onpeienieHus: KapOOHATHON U 001Iel KECTKOCTH BOJIBI.

10. Yto Takoe octaTo4yHast )kECTKOCTh? Kak onpeaenuTs CTeneHb yMsIrdyeHus?

11. Ykaxxute OCHOBHBIE HAIIPaBJICHUS UCIIOJIb30BaHUS BOJIbI B XUMUYECKOM ITPOU3BOJICTBE.

12. B uéM 3axirouaeTcsi pallioOHaIbHOE UCIIOJIb30BAHUE BOJAHBIX PECYPCOB B XUMUYECKON
MIPOMBIIIJICHHOCTH?

13. Yro Takoe BOOOOOPOT U € KAKOM 1EJIbI0 OH UCIIONIB3YETCs?

14. TIpuBecTu cxemy MPOMBIIIJICHHON BOJIOMOATOTOBKHU, BBIJCIUTh OCHOBHBIE OIIEpaIUU.

15. TpeboBanus, IpeabsIBIsieMble K TEXHOJIOTHUECKOM BOJIE.

16. JlaiiTe onpeneneHe MOHATHIO «XUMHUECKUNA PEAKTOPY.

17. CoctaBbTe MaTepUaIbHBINA OallaHC AJIs PEaKTOPA UCATIBHOTO CMELLIEHUSI.

18. 3anummre XapakTepUCTUUECKOE YPABHEHHE Ul PEAKTOpa U1€aIbHOIO CMEIICHHUS.

19. Pacckaxkute 0 KHHETUYECKUX MOJIENIAX PEaKTOpa UACaTbHOTO CMEIICHUS ISl peaKIIHii
HYJIEBOTO, IEPBOTO U BTOPOTO MOPSIKOB.

20. YkaxuTte JOCTOMHCTBA U HEJOCTATKU PEKUMA UJICATHHOTO CMEIICHHUS [0 CPAaBHEHUIO C
PEKUMOM HICATTLHOTO BHITECHEHUS.

21. KakuM MeTOA0M BBl ONPEIETISIIN TEKYIIUE KOHIICHTPAIIMU PEareHTOB U CTETIICHb
MIPEBpALICHHS PU BHIMOJIHEHUN 1a00paTopHOMl paboThI?

22. Kak onpenensieTcst 3JHEprus aKTUBALMU peakuun? 3aBUCUT JIM OHA OT BpEMEHU?

23. Ilouemy cTeneHb NpeBpalleHusl 3aBUCUT OT BPEMEHU?

24. OueHure BIUSIHUE U30BITKA dTUIAIIETaTa HA CTENIEHb MTPEBPAIICHUS IIEIOYH U Ha
CKOPOCTh peakliuu. Biauser a1 3TOT U30bITOK Ha BBIXO MPOIYKTa?

25. IlpuBOANUT T HEPABHOMEPHOCTH 110 BPEMEHHU MPEObIBAHMS YACTHI] CMECH B PEaKTOPE K
ymenbiieHuto KIT/I annapara naeanbHOro (MOJHOT0) CMELIEHHS] HEMPEPBIBHOTO ACHCTBUS 11O
CpPaBHEHUIO C arapaTaMu, padOTaAIOIIMMH MEPUOTTIECCKHU?

26. 3aBUCHUT JIM IBIDKYIIAsl CHJIA MPOIlecca B anmaparax ueaabHOTO CMEIICHHUS OT MOPsaKa
pEeaKIK U CTETIEHU MPEBPALEHUS ChIPbs?

27. Haunboinee BaxHBIM TTOKA3aTEIEM, OTPAXKAIOIIEM COBEPIIEHCTBO XMMHUECKOTO
peakTopa, sIBISIETCS HHTEHCUBHOCTD MPOTEKAIOIIET0 B HEM Mpoliecca. Kak MHTEHCHBHOCTD CBsI3aHa
CO BPEMEHEM, 3aTpaurBaeMbIM Ha MOJTyYEHUE 3aIaHHOTO MPOAYKTa?

28. [Ipoananu3upyiTe OCHOBHBIE HEJOCTATKU U JOCTOMHCTBA PEAKTOPa UI€ATBbHOIO
CMEUIEHUs TEPUOIUYECKOTrO IEUCTBHUS.

OcHOBHBIE BOIIPOCHI MOJATOTOBKH K MOJTyJIbHON paboTre Ne2

. Tpu1 OCHOBHBIX THIOTE3bI 00pa3oBaHus He(TH Ha 3emiie.
. YT1eBoopoaHbIl cocTaB He(hTH, €r0 MPUIHHEIL.
. Ha xakue kiaccel mopasnensitorcsi HehTH 1o coCTaBy?
. I3 9ero coctosT yrieBoaopoiHasi, HEYTJIEBOIOPOIHAS U MUHEpaTbHas YacTh HEPTH?
. Kakue BemecTBa Ha3biBatoTcst HeTenpoaykramu? Ilepedncinte OCHOBHBIC U3 HUX.
. [IpuBeaute oOuIyt0 cxemy nepepaboTku HEeDTH.
. st 9ero mpoBOAATCS OTMEepalvy CTAOUITU3AINH, 00ECCOTUBAHMS 1 00E3BOKUBAHUS
no0bITol HEPTU?
8. Kakue mporieccol HedTenepepaObOTKH Ha3bIBAIOTCS MEPBUYHBIMU U BTOPUIHBIMU?

NN R W~



9. Yro sBNIsE€TCS ETBIO MPSIMOM TOHKK HedTH?

10. [IpuHuMn paboTH peKTU(PUKAITIOHHON KOJIOHBI.

11. Kakue npeBpalieHus IpeTepIeBaroT yrieBOIOPOAbl Pa3INYHbIX KJIACCOB MPU KPEKUHTE
HedTenpoayKTOB?

12. Yro xapakTepusyeT cTaOUIbHOCTD YIJIEBOJOPOIOB B IIPOLIECCE KPEKUHTA M KaK OHa
3aBUCHUT OT TEMIIEPATYPhI U CI0KHOCTH MOJIEKYIIBI YIJIeBOJ0poia?

13. B ueM npeumMyIiecTBa KaTaauTUUYECKOIO0 KPEKUHTIA [IEPEl TEPMUUECKUM ?

14. YUto Takoe TUAPOKPEKUHT U TJIe OH UCIONIL3YETCs B HeTemepepadoTke?

15. Yro Takoe pudopMuHr HePTEIPOTYKTOB?

16. YeMm otnnuaercst obsaropaxxuBaHue O€H3MHA (ITOBBIIIEHNE OKTAHOBOT'O YKCIIa) OT
apoMartu3anuu (CUHTE3 UHIUBUIYAIbHBIX YTIEBOAOPOIOB)?

17. C xaxko# 1eTbI0 ¥ KaK MPOBOAUTCS OYUCTKA HEPTEPOayKTOB?

18. [IpyHIMIHaTbHOE pa3Inune MeXa1y OCH3UHOM M JU3EJIbHBIM TOILIMBOM.

19. Cnioco0s! yBenMUYEHHS LIETAHOBOT'O YHCIIA JU3EIbHOTO TOILIMBA.

20. HedTsaHble 1 CHHTETUYECKHE CMa304HbIE Maca.

21. Yro Takoe creneHp yrieduKauy TBEpAOro TOIInBa?

22. IlepeurciuTe OCHOBHBIE METO/Ibl XUMUYECKON NIEpepabOTKN KAMEHHBIX YIJIEH.

23. XapaKkTepucTUKa 1 XUMMUYECKHI COCTaB TBEPAOI0 TOILINBA.

24. KokcoBaHue KaMeHHbIX yriied. TpeGoBaHus K yriisaMm st KokcoBaHus. [IpoaykTsl
KOKCOBAHUS

25. Kakoii mporiecc Ha3bIBae€TCA THAPUPOBAHUEM TBEPIOTO TOTUIMBA?

26. [IpuBenuTe 00LIYI0 CXEMY KOKCOXUMHUYECKOTO ITPOU3BO/ICTBA.

27. Yro Takoe IIMXTOBKA KAMEHHBIX YIJIeH U JUIsl Yero OHa IpOBOIUTCS?

28. YcTpoiicTBO 1 paboTa KOKCOBBIX medeid. Yem ompeaersiercss mpoQuiib KaMepbl KOKCOBOH
neqyu?

29. Kakoe TOIUIMBO UCHOJIB3YETCs 1151 000rpeBa KOKCOBBIX Meuei?

30. B yem npeumymiecTBO CyXoro rameHus nepe; MOKpbim?

31. Kakue npoayKThl BBIICISAIOTCS U3 MPSMOIO KOKCOBOTO ra3a IpH yJ1aBIUBaHUN?

32. IlpuBeauTe B BUJI€ CXEMBI I1OCJIEI0BATENLHOCTD ONIEpALUil IPU pa3AeiEHUU NPSIMOTo
KOKCOBOTO Ta3a.

33. B Bujie kakoi CoM U OYEMY HU3BJIEKAIOTCS U3 MPSIMOIO KOKCOBOTO ra3a COeIMHEHMS
amMmMuaka?

34. Kakue coeIMHEeHHs BXOJISAT B COCTaB «ChIPOTo O€H3051a»?

35. Ha kaxkue npoayKThl peKTU(ULUPYETCS] KAMEHHOYTOJIbHAsI CMOJIa U KaKHE€ OCHOBHBIE
MIPOJYKTHI BBIJIEISIOTCS U3 ATUX (paKiuii?

nabopaTopHbie paboThI o TemaM Ne 1 - Ne 4
4 pab6ortsl (1o 10 6annoB kaxxaas)

2.BUI:

KOHTpoJbHas pabora Ne 1 (10 5 Gansos)
KOHTpoJsbHast paboTta Ne 2 (10 5 6aisoB)
KOHTpoJibHast pabota Ne 3 (10 5 6asmoB)
KOHTpoJibHast pabota Ne 4 (70 5 6aioB)

Croco0: TpaJNITMOHHBIN
pe3ynbTaThl: 0(OPMIICHHBIE TI0 3aJaHUI0 OyMakKHbIE OJTaHKU C PEIICHUSIMH

3. BUA: mmocenaeMocTh - 0,5 Oaa - 3aHsATHe

8.2. OneHo4yHble MaTepuAaJIbl 1JIsl IPOBEACHUS NIPOMEKYTOYHOM aTTecTalluu

1. YkaxuTe OCHOBHBIE 00JIACTH UCIIOJIB30BAaHUS CEPHOM KUCIOTHI U OJIeyMa.

2. IloueMy B HacrosIiee BpeMs B KAYECTBE CEPYCOAECPIKAILETO ChIPbS UCIIOIB3YETCS
IIPEUMYIIIECTBEHHO CEpa, a HE KoIueaaH?

3. UeM OTIMYAIOTCSA TEXHOJIOTHUYECKHUE CXEMbI IIPOU3BOICTBA CEPHON KHUC JIOTHI U3 CEPHI U



n3 komuegana? Jlalite oObsICHEHHE.

4. C KaKkoH 1IeJIbI0 MIEYHOM ra3 nepe KOHTAKTUPOBAHUEM Pa30aBISIOT BO3LyXOM?

5. B uem 3akimiouaeTcs cnenuaibHas OYUCTKA EYHOTO ra3a, MOJyYeHHOTO 00KUTOM
Kouenana?

6. Kakue kaTanu3atopbl UCIIOIB3YIOTCS B POU3BOJCTBE CEpHOM KUCIOThI? [IpuBeaute
coctaB KOHTakTHbIX Macc BAB u CB/I.

7. Kak BIHAIOT HAa CKOPOCTb U CTeNeHb OkuciaeHus okcua cepol (IV) B okeun cepsol (VI)
TEMIIEPATypa, 1aBJIECHUE U COCTaB KOHTAKTUPYEMOTI'O ra3a?

8. B uem mpeuMy1iecTBO METO1a IBOMHOTO KOHTaKTHpoBaHus 1o cxeme JK-A?

9. U3 xakux yciioBuii BeIOMpaeTcsi abCOpOeHT Ha ctanuu abcopOrmu okcuaa cepsl (VI)?

10. B yem 3axirogaeTcsi IPUHIMIHAIBHOE OTJIMYKE MIPOIIecca MPOU3BOJICTBA CEPHOM
KHCJIOTBI U3 CEPOBOIOPOIHOTO ra3a oT Ipyrux? OObACHUTE, IOYEMY B 3TOM METO/I€ OTCYTCTBYET
cTaaus abcopOmumu.

11. [lepeuricauTe OCHOBHBIE HAIIPABICHHSI COBEPIIEHCTBOBAHUS CEPHOKUCIOTHOIO
MPOU3BO/ICTBA. B yeM 3akitoyaeTcsi MpUHIMIT PadOThI IHEPTOTEXHOIOTMYECKON CXEMBI C
HCII0JIb30BAaHUEM CEPBI B KAU€CTBE TOILIH-

12. B yem 3akioyaercst mpo0iaeMa «CBS3aHHOT0» a30Ta?

13. YkaxuTe NpOMBIIIJICHHbIE METOIbI «CBSA3BIBAHMS» aTMOC(EPHOro a30Ta U CPABHUTE UX
SHEPTrOEeMKOCTh M 3(PPEKTUBHOCTD.

14. Tlepeuncaute OCHOBHBIE 00J1ACTH UCIIOJIB30BAaHUSI aMMHUAaKa U €r0 pacTBOPOB.

15. [louemy aMMHaYHO-BO3IYIIIHBIE CMECH C cojiepkanreM ammuaka ot 0, 155 1o 0,270 006.
JI0J1. HE UCIIOJIB3YIOTCS B IPOM3BOJICTBE?

16. Kak 1 nouemy u3MeHUIIaCh CTPYKTYpPa ChIPbsi aMMHUAUYHOTO IIPOU3BO/ICTBA B [TOCIIEIHUE
roaei?

17. Yto Takoe MeTaHUPOBaHUE (MPEIKATAIN3) B POU3BOJICTBE aMMHAaKa?

18. Tlouemy B IpOM3BOJCTBE AMMHAKa UCIIONIb3YETCS HUKINYECKas CXe-

19. Kak nosyyatroT KOHTaKTHYIO Maccy Julsl IpOM3BOIcTBA aMMuaka? J{iist yero B Hee
BBOJIATCS. OKCHU/Ibl AJIFOMUHUS, KISl U KalbLins?

20. ITouemy B mpoM3BOJCTBE aMMHaKa Hau0oJIee paclpoCTPaHEHbI CUCTEMBI TaK
Ha3bIBAEMOTO «CPETHET0» JaBICHUS?

21. Yem obecnieunBaeTcsi ONTUMAIIBHBIN TEMIIEPATYPHbII PEXXUM B KOJIOHHE CUHTE3a?

22. YKaXuTe OCHOBHbBIE TEXHOJIOTHYECKHE CBOMCTBA U 00JIACTH MPUMEHEHHs pa30aBIeHHON
Y KOHLIEHTPUPOBAHHOW a30THON KHUCIIOTHI.

23. IlpuBenuTe XUMUYECKYIO CXEMY ITPOU3BOJCTBA A30THOM KUCIIOTHI U3 aMMHUaKa 1
YKaXXUTE YCIIOBUS IPOTEKAHUS KaXKJOW ee CTauu.

24. OxucneHne aMMuaKka BO3JyXOM ITPOTEKAET 110 TPEM HAIIPaBJICHUSM. 25. 3a CUET 4ero
JOCTUraeTcs BBICOKAs CEJIEKTUBHOCTB MpoLiecca OKMCIeHHs 110 okcuaa azota (I1)?

26. Ilouemy okucieHre aMMuaKka IpoBOAST MpH aBieHuu He Bbie 1| MIla?

27. Kak BIusit0T TemMIepaTypa 1 JaBjIeHHE Ha PeaKkIUio okucieHus okcuaa azota (I1) no
okcupa azota (IV) u tumepusanuro nocneaHero?

28. [louemy ckopocTh okHciaeHus okcua azora (I1) anHomanbHO MOHMKaETCs ©
YBEJIMUEHUEM TeMIIepaTyphl?

29. O0BscHUTE, TOYEMY B OOBIYHBIX YCIOBHSIX CHHTE3a MOXKET OBITh ITOJIy4€Ha TOJIBKO
«paszbaBiieHHAs» a30THAsI KUCJIOTA, KOHIIEHTpaluen He Boimie 0,6 Mac. 7071

30. ITouemy B mpOU3BOJCTBE A30THOI KHCIOTHI CTeneHb abcopOunu He mpebimaet 0,98
no:. ea.? Kak 3To cBsi3aHo ¢ abCopOIIMOHHBIM 00beMoM?

31. B ueMm npenmymiecTBa KOMOMHUpPOBaHHOU cxeMbl (AK-72) mpousBoicTBa a30THOM
paz0aBIeHHON KUCITOTHI?

32. [loueMy KOHIIEHTPUPOBAHHAS A30THAsA KUCJIOTAa HE MOXKET OBbITh MOJTyYeHa MPSIMbIM
yrapuBaHueM pa3z0aBiieHHON KUCIOThI? Kakyio posib B poliecce KOHIEHTPUPOBAHUS UTPAIOT
KOHILEHTPUPOBAHHAS CEpPHAsi KUCIIOTa UM HUTPAT MarHus?

33. CopmynupyiiTe OCHOBHBIC TPUHITUIIBI MPSMOTO CHHTE3a KOHIIEHTPUPOBAHHON a30THOM
KHCIIOTBHI.

34. Yro Takoe HuTpoosieym? KakoBa ero posb B mporecce cuHre3a?



8.3. TpeGoBaHus K peTHHI-KOHTPOJIIO

Peiitunar qucturmmunasl - 100 6aioB (3aueT o140 6amioB)

1.maboparopubie padoThI 110 TeMaM Ne 1 - Ne 4 - 4 pabotsi (1o 10 GamnoB kaxmas)
2. KoHTposbHas padoTta Ne 1 (o 5 6amioB), KOHTpodbHas padota Ne 2 (10 5 6aoB)
KOHTpoJsibHAst paboTta Ne 3 (10 5 6aioB), kKoHTposbHAsS padoTta Ne 4 (10 5 6aymoB)
4. Bun: mocerraeMocTs - 0,5 6aia - 3aHarue

9. YYUEBHO-METOJUYECKOE U HH®OPMAILIMOHHOE OBECHEYEHUE
TACIATLITAHBI (MOLYJIST)

9.1. PexomenayeMasi 1uTeparypa

9.3.1 IlepeyeHb NPOrpaMMHOI0 odecriedeHust

Kaspersky Endpoint Security 10 qys Windows

Adobe Acrobat Reader

Google Chrome

Origin 8.1 Sr2

Muorodyukuronanbubiit pegakrop ONLYOFFICE

o || D]l WIN] —

3.2 CoBpeMeHHbIe podeccuoHATbHBIE 0a3bl JAHHBIX U HH(POPMALIMOHHBbIE CTIPABOYHbIE
CUCTEMBI

1 OBbC «YHuBepcurerckas OMOIMOTEKa OHIAIH

Hayunas snexktponnas 6ubnuoreka eLIBRARY.RU (nmoamnucka Ha sxypHaJIbI)

OBbC Tel'Y

SbC BOOK.ru

9BC «Jlaup»

CIIC "Koncynprantllmtoc"

N N | B W] N

CIIC "TAPAHT"

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJIMHBI (MOAY JIS)

Ayaurt-s OobopynoBanue

3-412 KOMIUIEKT y4eOHOM Mebenn, NepeHOCHOW HOYTOYK, TPOEKTOpP, MOHOMETP
YHUBEPCAJIbHBIN, OTHETYIINTENb, IeUb My(esibHas, IIINTKA 1., OJIIPUMETPSI,

11. METOJANYECKUE MATEPHAJIBI VIS OBYYAIOIUXCSI IO OCBOEHUIO
T CHUTIIMHBI

YuebHo-MeToan4YeCcKOoe U HHPOPMAITMOHHOE 00€CTIeueHNEe TUCITUTITUHBI

a) OcHoBHas HUTEpaTypa:

1. [Tyraues B. M. Xumuueckas TexHosiorus: yueoHoe mocooue // Kemepono:
KemepoBckuii rocynapctBenHblit yauBepcutet, 2014, c.https://biblioclub.ru/index.php?
page=book view red&book id=278505

0) JlonmomuurtensHas TuTeparypa:

1. I'so3noBckuii B. U. IlpombinuienHas skosorust: yaedbHoe mocodue: B 2-X 4. -
Camapa : Camapckuii rocy1apCTBEHHBIN apXUTEKTYPHO-CTPOUTENbHBIN yHUBepcHuTeT, 2008. - Y. 1.
[IpupoHbie 1 TEXHOT€HHbIE CUCTEMBI. - 270 c. -[DneKTpoHHbIN pecypc]. — Pexum gocryna:
http://biblioclub.ru/index.php?page=book&id=143903

2. bpsukun K. B. , JleoutseBa A. 1. , Opexos B. C. O0mias xumMuyeckast TEXHOJIOTHUS :
B 2-x 4., Y. 2 // Tamb0B: U3natensctBo ®I'BOY BIIO «TI'TY», 2012, 172¢ Pexum gocryma:
https://biblioclub.ru/index.php?page=book red&id=277912&sr=12.




CoBpeMeHHbIe TTpodeccHoHAIbHBIC 0a3bl JAHHBIX U HHGOPMAIIHOHHBIC CITPABOYHbIC
CHCTEMBI

* OBC «ZNANIUM.COM» www.znanium.com;

* OBC «YHuBepcurerckas oubnuoreka onnaitn» https://biblioclub.ru/;

* OBC «JIanby http://e.lanbook.com

[TepeueHs pecypcoB HHPOPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOU ceTh «HTEepHETY,
HEOOXOIUMBIX JJISi OCBOEHUS AUCLUTIIHHBI

* DnexkTpoHHas oOpa3zoBarenbHas cpeaa TBI'Y http://Ims.tversu.ru

* Hayunas 6ubnuoreka TBI'Y http://library.tversu.ru

e Caiit o xumuu http://www.xumuk.ru/

* Caiit xumudeckoro ¢akyiaprera MI'Y
http://www.chem.msu.ru/rus/teaching/phys.html

Mertoanyeckue MaTeprasl 1J1s 00yJaroIUXcs 0 OCBOSHUIO TUCIIMILIMHEI

1. 3agaHus ¥ KOHTPOJIb CAMOCTOATEILHON PaOOTHI

CamocTosTenbHast paboTa Mo JUCUMILIUHE «XUMUYecKasi TEXHOJIOTUS» MTPOBOIUTCS C
LENIbI0 YIIIYOJEHUS U 3aKpEIICHUS IOJYYEHHBIX B X0/1€ JIEKIUOHHBIX 3aHATHHN 3HAaHUN U
IpUOOpeTeHNE HaBbIKOB M0JIb30BaHUs PEKOMEHIOBAHHOW JIUTEPAaTypOil , HABBIKOB HAYYHOTO
HCCIIEI0BAHMSL.

CamocTosTenbHas paboTa HaunHaeTcs ¢ paboThl HaJ JEKLMOHHBIM MaTepuanoM. OHa
BKJTIOYAET KOHCIIEKTUPOBAHHE JICKIIUK M MTOCIEAYIOIYIO paboTy Haa HUMU. [Ipu
KOHCIIEKTHPOBAaHUHM JIEKLIUM PEKOMEHIYETCsl Ha KaXKA0H CTpaHUIE OCTABIATH MOJIS IS
MOCTIEeIYIOIUX 3alUCeH B JONOJHEHUE K KOHCIIEKTY.

[Tpu paboTe Haj TEKCTOM JIEKIIMU CTYAEHTY ClleyeT 0OpaTuTh 0co00e BHUMaHHUE Ha
poOJIEMHBIE BOIIPOCHI, TOCTABJICHHBIC IPENOIaBaTeNIeM ITPH YTCHUH JICKIINH, a TaK )K€ Ha €T
3aJlaHue U PEKOMEHALINH.

[Tepen kaxxabIM 1a00paTOPHBIM 3aHATHEM HEOOXOMMA CaMOCTOSATENIbHAS paboTa 1o
MOJIFOTOBKE K €r0 BBIIOJHEHUIO IO MHAWBUAYAIbHBIM TeMaM. [l 3Toro odyvaromemycs
IIpeIaraloTcs TEMbI Ul CaMOCTOSATEIbHOM popaboTku. 2.MeTonnyeckue ykazaHus o
MIO/ITOTOBKE K JJAOOPATOPHBIM 3aHATUSAM

Temaruueckoe HaNoOJIHEHNE AUCUMITIIUHBI (1715 JONOJTHUTEBHOTO CAMOCTOSTEIBLHOTO
M3Y4YEHHUS])

OO111e BONMPOCHl XUMHUECKON TEXHOJIOTHU

Posnp 1 MaciTabbl UCIIOIB30BAHUS XUMUYECKHX MPOLIECCOB B PA3IMUHBIX chepax
MaTepUuaIbHOro Nnpous3BoAcTBa. ChipbeBas U HHEpreTUyeckas 6aza XUMUYECKUX MPOU3BOJICTB.
Tennenunu pa3BuTus TEXHOCHEPHI U BO3PACTAOLIEE 3HaUEHUE IPOOIIEM PeCypco- U
sHeprocoOepexeHns, odecrnedeHns 6e30MacCHOCTH XUMUYECKUX NPOU3BOCTB, 3aIUThI
OKPYKaIOILEH CpeJIbI.

XHMHYECKOE MTPOU3BOJICTBO KakK CiI0XkHas cucreMa. OCHOBHBIE ATalbl CO3aHUS XUMHUKO-
texHojornueckux cucteM (XTC); npuHUUIBI U 00LIast cTpaTerus CUCTEMHOIO MOIX0/1a.
CrpyKkTypHas nepapxusi TEXHOJIOTUYECKUX CUCTEM: MOJIEKYJIIPHBIE IPOLECCH] — MAKPOKMHETHUKA —
anmaparbl — IPOU3BOJICTBA — INI00ANBbHBIE TPOOIEMBI pa3BUTHS TeXHOChephl. Poib
MaTEMaTHYECKOI0 MOJIEITMPOBAaHUS B PELICHUM 3a/1a4 POEKTUPOBaHus U 3kciutyaraunn X TC.

dyHaamMeHTalbHble KpUuTepuH 3 (PEKTUBHOCTH UCTIOIB30BAHUS ChIPbSI U SHEPTOPECYPCOB B
XTII. NnterpanbHble ypaBHEHUs OallaHCa MaTEPUAIbHBIX TOTOKOB B TEXHOJIOTMUYECKUX CUCTEMAX.
ITokazarenu pacxoaa pa3aMUHbIX BUJOB ChIPbsl; OTHOCUTENBbHBIN BBIXOJ IpoAyKTa. IHTerpanbHble
ypaBHeHHs OajlaHca MOTOKOB dHepruu. CorocTaBieHne MacITab0OB U3MEHEHHSI Pa3InYHbIX (HOopM
SHEPTUM B TUMOBBIX Iporeccax. Koadduiments! npeodpazoBaHus 3Hepruu. TepMoauHaMUYeCcKas
HEPaBHOLIEHHOCThH Pa3IMyYHbIX (HOPM SHEPTHH; TEPMOIMHAMUYECKAs [IKaJla Ka4eCTBA TEIIOBOI
sHepruu. MHTerpanpHoe ypaBHeHHE OataHca SHTPOIHUH; POCT SHTPOIHUU B TEXHOJIOTHYECKOM
nporecce. OCHOBHbIE HCTOYHHUKH ITPOM3BOICTBA SHTPOIHMH B TEXHOJOTHUECKUX MpoIeccax; oouiee
BBIPQ)XEHUE CKOPOCTH MIPOU3BOJICTBA SHTPOIMHU Yepe3 MOTOKU CYOCTAaHIIMM U X



IBUKYyIIHE cuiibl. OCHOBHBIE HANPaBJICHUsI MOBBILIEHUS 3P(HEKTUBHOCTH UCIIOJIb30BAHUS
CBIPBEBBIX U SHEPIETUUYECKUX peCypcoB. KOMIUIEKCHOE NCIIOIB30BaHUE CBIPBSI.
OHEProTexXHOJIOTNYECKUE CXEMBI U UX CYILIHOCTbD.

Kputepun nnrencuBnoctu XTIl 1 KOMIAKTHOCTH TEXHOJIOTUYECKUX YCTPOMCTB.
Konkypupyromuii xapakrep nokasareieil HHTEHCUBHOCTH (KOMIAKTHOCTH) U
TEPMOAMHAMMUYECKOTO COBEpIIEHCTBA. DYyHIaMEHTAJIBHBIN XapaKkTep Ipo0ieM yIpaBlIeHUs
aOCOIOTHBIMU CKOPOCTSIMH ITPOLIECCOB.

XuMuyeckasi TEXHOJIOTUA U MaTepuanoBeaeHue. CoBpeMeHHasi cHCTeMaTHKa MaTepUasioB
10 COCTaBY, CBOMCTBAM U (DYHKIIMOHAILHOMY Ha3HadeHHI0. MaTepHalbl Kak BakKHas KaTeropus
MIPOJYKTOB XMMHYECKON TEXHOJIOTUU. BOCTIpOM3BOANMOCTH CBOMCTB MaTEpHUAaJIOB KaK KIII0YeBas
npobiema MaTepuanoBeieHus. OYHKIIMOHAIBHbBIE MAaTepHaJbl B XUMUYECKOH TEXHOJIOTUH:
KaTaJIn3aTopBl, aICOPOCHTHI, JEKTPOIbI, MeMOpaHbl, CEHCOPHI U ap. [lapaMeTphl HbIHE
MpUMEHsSIeMbIX (PYHKIIMOHAJIBHBIX MaTEPHUAJIOB U MIPOTHO3UPYEMbIE XapakTepucTuku. Pecypc
(YHKIIMOHATIBHBIX MaTEPUANIOB - OJMH U3 BAXKHEUIINX KPUTEPUEB UX MCIIOJIb30BAHUS B
TeXHOJIOTHH. KOHCTPYKIIMOHHBIE MaTepUaNIbl Kak (DakTop, TUMUTHPYIOIIUNA TPUMEHECHHE
HKCTPEMAIIbHBIX (PU3HUUECKUX BO3ACUCTBHUI B TEXHOJIOTHH. XMMHUECKOE COMPOTHUBIICHUE
METANINYECKUX U HEMETAJUIMYECKUX MAaTepUaJIOB. MeTo/1bl 3aI1lIUThl METAJUIOB U CILIABOB OT
Koppo3uu. OCHOBHBIE BHJIbI HEMETANTNYECKUX KOHCTPYKIIMOHHBIX MaTepranoB. Poib HOBBIX
MaTepuasoB B cuHTe3€ A((HEKTUBHBIX TEXHOJIOTHUYECKUX CXEM U MHTeHCU(UKAINH
TEXHOJIOTUYECKHUX IIPOLIECCOB.

DKOHOMHUYECKHE IMOKa3aTea 3QPEKTUBHOCTH XUMHUSCKUX MPOU3BOACTB. TeXHUKO-
SKOHOMHMYECKHE OCOOCHHOCTH XUMUYECKOU MPOMBINIIEHHOCTH. OCHOBHBIE ITPOU3BOJICTBEHHBIE
(dboHbI, 000POTHBIE CPENICTBA U TPYIOBBIE pecypchl MPou3BoACTB. Kpurepun shpexTuBHOCTH UX
ucrnonb3oBanus. CTpyKTypa 3aTpaT Ha MPOU3BOJICTBO U peasn3aiuio npoaykiuun. CedecTonMocThb
MPOIYKIMH, MPUOBLIb U IIEHOOOpa30BaHUE B XUMUYECKON TPOMBIIIIIEHHOCTH. OlLieHKa
3¢ (HEKTHBHOCTH MHBECTHIIMOHHBIX TIPOCKTOB.

CtpyKTypa ¥ TEXHOJIOTMYECKHUE CXEMbl XUMUYECKUX NTPOU3BOJICTB

CraTtucTudeckue JaHHble 0 MaclITabax MUPOBOIO IPOM3BOICTBA BAKHEHIINX IPYIIIT
XUMHUYECKHUX MPOTYKTOB B TOHHAKHOM M CTOUMOCTHOM BBIPQ)KEHUH, YI€IbHOM
SHEPronoTpeOICHUH, CTOMMOCTH U CPOKaX CIIY>KObI OCHOBHBIX BUIOB 000pyaoBaHus. [Iporao3neie
JTaHHBIE O CBIPHEBOM O0ECIIEUEeHUHU KPYITHOMACIUTAOHBIX MPOMBIIIEHHBIX XUMUYECKUX
MIPOLIECCOB, BKIItOYast epepaboTKy MEPBUYHBIX SHEPTOPECYPCOB BO BTOPUUHBIE, IPOU3BOJICTBO
METAJUIOB U MOJUMEPHBIX MaTepUaAIOB, MUHEPAIbHBIX YI00peHH, cepHON KUCIOTHI U T.1. O0mmue
CBeJIeHUs] 00 OCHOBHBIX HCTOYHHMKAX MPOMBIIUIEHHBIX OTXO0/10B M BEIOPOCOB, MX BO3/IEHCTBHE HA
OKpy:xaro1yto cpeny. C0)KHOCTh U MHOTOBapHAHTHOCTb PEIICHUS 3a/1a4l CUHTE3a U
ONTHMHU3ALUU TEXHOJIOTMUYECKOM CXEeMBbl KPYITHOI'O XMMHUYECKOT0 Mpon3BoAcTBa. [IpuHumn
MHOT'OCTaIMHOTO OCYIIECTBICHHUSI XUMUYECKOT0 IIPe00pa30BaHMs UCXOAHOTO ChIpbs B KOHEUHbBIE
IIPOJYKTHI C ONTUMAJIBHBIM BapbUPOBAHUEM BJI0JIb TPAEKTOPHUH NIPOLIECCA TEMIIEPATYPHI U
JaBJICHUs, TOYEK BBOJIa PEAareHTOB U BBIBOJA TOOOYHBIX MPOTYKTOB XUMUYECKUX MTPEBPALLICHHH,
HCIOJIb30BAaHNEM BCIIOMOTaTeIbHBIX padOYUX BELIECTB CEJIEKTUBHOIO AEUCTBUA (KaTalu3aToOpOB,
abCOpOEHTOB U T.JI.), OpraHU3aIleld MECTHBIX PELMKIOB MaTepUaIbHBIX NOTOKOB. CTPYKTYypHas
OpraHu3aIys MPOLECCOB TEMI000MeHa U BCIOMOTaTeIbHBIX TOTOKOB TEIUIOHOCUTENIEH B
COBPEMEHHBIX TEXHOJIOTHYECKUX CUCTEMAX, HAIPABICHHAsI HA YTUIN3aLHUIO TEIIOTHI
(TepMUYECKON IKCEPrun) 3K30TEPMUYECKUX CTaJAUN Mpoliecca Mpu NPOBEACHUH €ro
SHAOTEpMHUUYECKUX cTaauil. HeoOX0oIMMoCTh ONTUMH3AIUN HE OTAEIBHBIX CTAM, a
TEXHOJIOTMYECKON CXEMBI IPOU3BO/ICTBA B LIEJIOM. Bos1a Kak ChIpbe M KOMIIOHEHT XUMUYECKUX
MIPOU3BO/ICTB; MPOLIECCH BOJOTIOATOTOBKH U MOJICUCTEMBI BOI00OOPOTA B TPOMBIIIIEHHOCTH.
[ToxcucTeMbl KOHTPOJIS U YIPaBIEHUS TEXHOJIOTUYECKUMU IporieccaMy. BUIbl TEXHOIOTHYECKOTrO
aHaJIM3a Ha XMMHUYECKUX NMpeAnpusaTusx. [lepcriekTHBbI HCIIOIb30BaHUS CYTIEPKOMIIBIOTEPOB IS
aHaJIM3a JUHAMUYECKOI0 IOBEIEHNS MHOTOCTYIEHYATHIX TEXHOJIOTMUYECKUX CUCTEM U
ONTHMAJIBHOTO YIPABIEHUS IEHCTBYIOIUMHU IPOU3BOICTBAMH.

TexHomorus a3ora
KiroueBoe 3HaUeHNE TEXHOJIOTHH CBI3bIBAHUS aTMOC(I)CpHOFO a30Ta B IPpOU3BOJCTBC



poAoBOAbCTBHSL. CTPYKTypa COBPEMEHHOIO MPOU3BOJICTBA aMMMAKa U3 MIPUPOIHOIO rasa:
OCHOBHBIE OJIOKHU U CBSA3H. | MOKOE UCIONb30BaHNE FeTEPOreHHBIX KaTaTU3aTOPOB B
MHOTOCTYIIEHYATON CXeMe MPUTOTOBJICHUS K OUMCTKH a30TOBOIOPOIHOM cMecu. Hanbomee
Ba)KHbBIE CXEMHBIE PELICHUs, HAallpaBJIEHHbIE Ha YHEProcOepeKeHHE: CONPSHKEHUE
SHIOTEPMHUUECKON PEAKLIMU KOHBEPCUU METaHa U HK30TEPMHUUECKUX MIPOLIECCOB OKUCIICHUS
TOIJIMBA B IIAXTHOM PEAKTOPE; MOCIEeI0BATEIbHOE CHI)KEHUE TeMIIepaTyphl Ha CTaIUsIX
KOHBEPCUH OKCHJIA YIIIEpOAa; pacipeaesieHHbIH 1Mo BeIcoTe abcopbepa BBoJ abcopOeHTa (pacTBopa
MDA) ¢ pa3nu4yHOI CTENIEHBIO PEreHepallii U COOTBETCTBEHHO PACIIPEACIICHHBIA OTBO/
pereHepupoBaHHOI0 pacTBOpa U3 JAecopdepa; MHPpacTpyKTypa MOTOKOB TEMJIOHOCUTENEHN - BOABI U
napa. OcoOeHHOCTH LUPKYISIIMOHHON CXeMbI CHHTE3a aMMHUaKa; PU3UKO-XUMUUYECKHE OCHOBBI
BbIOOpA ONTHMAJIBHON CXEMbI CHHTE3a aMMHUaKa; MPO(QHUINPOBAHNUE TEMIIEPATYPHI IO BBICOTE
KOJIOHHBI CHHTe3a. Y TUiau3auus "MpoayBouHbIX" razoB. OLieHKa OTEPh SKCEPTUU U KallUTaJIbHbBIX
3aTpar Ha pasjIMYHbIX CTAJUSAX IPOM3BOJCTBA aMMHUaKa U COBPEMEHHBIE TEHICHIIUH B €r0
ontumuszanuu. CTpyKTypa U OCHOBHbIE OCOOEHHOCTH COBPEMEHHOMN TEXHOIOIMYECKON CXEMbl
MIPOU3BO/ICTBA a30THON KUCIOTHI. PU3UKO-XMMHUYECKHE OCHOBBI U armapaTypHoe ohopmiieHne
IIPOLIECCOB CEJIEKTUBHOIO KaTAJIUTUYECKOT0 OKUCIEHHSI aMMHaKa, OKUCIIEHHsI OKCUIOB a30Ta U UX
abcopOumu. CXeMbl KaTAIMTHIECKOTO 00€3BpEXKUBAHUS OTXOAANINX Ta30B. [IpHunHbl HU3KOH
sKcepreTndeckoi 3(pPeKTUBHOCTH MPOU3BOJICTBA A30THOM KUCIIOTHI.

ITpon3BoacTBO HUTpaTa aMMOHMs. Vcnob30BaHne TEIUIOTH HEUTpAIU3aLiH.
[IpousBoxacTBO Kapbamuaa.
[TepcnekTHBBI OMOTEXHOJIOTHU B PEHICHUH NMPOOIEMbI (PUKCAIIH a30Ta B IOYBAX.

[TepepaboTka hocopcoaepkaIiero Colpbs

Bunst dpochopconepxkaiiero coipbsi: anatuThl ¥ GOCHOPUTHI, MUPOBBIE 3a11aChl © OCHOBHBIE
MECTOpOKIAeHUS. Pa3nuuus MUHEpaIoruueckoro cocTaBa u CBOMCTB, ONpEeNsoue BbI0oOp
crioco0a TeXHOJIOTHYECKOH nepepaboTKH: KMCIOTHOTO, TEPMUUYECKOT0, THAPOTEPMUUYECKOTO,
IUIa3MOXUMUYECKOTr0. MexaHoXuMHUecKasi akTuBalus pochopcoaepKaliero Chlpbs.

CoBpeMeHHOE COCTOsTHHIE MTPOU3BO/ICTBA U ToTpebienus Gpochopa u HocPOpHBIX KUCIOT.
DKCTpaKIMOHHAS KUCJIOTAa KaK OCHOBA MPOU3BO/ICTBA MUHEPAILHBIX YA0OPCHHIA.
DNeKTpoTepMUYECKHH crI0CO0 MOTY4EHHUs 3JeMEeHTapHOro (ocdopa u Tepmuueckoit pochopHoit
KHUCJIOTHI.

OU3NKO-XUMHUYECKHE OCHOBBI Pa3I0kKeHUs MPUPOIHBIX ochaToB cepHOI, a30THON U
¢docdopnoii kucnoramu. [lomutepmuyeckuit ananu3 (a3oBbIX paBHOBECHI B pacTBOpax
MHOTOKOMIIOHEHTHBIX CHCTEM - OCHOBA BBIOOpA TEXHOJIOTMYECKHX MTapaMeTpOB Iporiecca
KOMILIEKCHOW NlepepaboTKu anatuTa. JleruipaTHbli, MOTYTUAPATHBIN U aHTUAPUTHBIN CIIOCOOBI
pasznoxxenusi. CoBeplIEHCTBOBaHHE alapaTypHOro opopMIIeHHs Mpolecca: Nepexo OT Kackaia
PEaKTOPOB C MepeMeIInBaHueM K JaOUPHUHTHOMY THUITY HETIPEPBIBHOTO dKCTpakTopa. OuibTpanus
u oTMbIBKa (hocdorurnca. CoctaB U KOHIEHTpaus oopasyromeics GocGopHOi KUCIOTHI B
3aBHCHUMOCTH OT TeMIepaTypbl U crioco0a pa3iokKeHus anatuTa. Beiienenue u yruiansanus
¢TopucThix razoB. bananc no ¢gropy B npousBojcTBe HOCPOPHOI KUCIOTHI U YAOOPEHHIA.

[Tpou3BoACTBO SKCTPaKIMOHHON (OCPOPHON KUCTOTHI U yIO0OpEHUI — OCHOBHOM
MOTPeOUTENs MUPOBOTO MPOU3BOICTBA CEPHOM KUCIOTHL. COBPEMEHHOE COCTOSIHME ITPOU3BOJICTBA
CEpHOI KUCIIOTHI U3 Pa3IMYHBIX BUAOB ChIpbs (IPUPOIHAs cepa, KOoJIYe/laH, CepocoepKaline
OTXOJISIIIME ra3bl NepepadOTKU NOIMMETAIIIMUECKUX Py, Cepa U CepOBOJOPO U3 HedTel n
IPUPOJHOTro raza). @ochorurnc - 0TXoa MPOU3BOICTBA IKCTPAKIIMOHHON (OCHOPHON KUCIOTHI -
MOTEHIMATLHBI HCTOYHHK CHIPhS JJIS TIOJTYYEHUSI CEPHON KUCIIOTHI H TOCTPOSHHSI 3aMKHYTBIX
LUKJIOB B IPOM3BOICTBE yI0OpEHUIA.

Karanutuueckue nponeccsl HegTenepepadboTKu

Mupossle 3anacbl He()TH, OCHOBHBIE TIOKa3aTeNN PACIPOCTPAHEHHOCTH M MOTPeOIeHUs
HedTu no ctpanaM. Jlepunut Hedtu. OCHOBHBIE LIeTIeBbIe TPOAYKTH HeQTenepepaboTKu.
[lepBuuHble U BTOpUYHBIE MTpoliecchl HedTenepepadboTku. I mybokas nepepaboTka HEPTH €
WCTIOJIH30BAHNEM KATAJTUTUIECKHUX MPOIIECCOB - OCHOBA PECypPCOCOEepPEeKEHUS U TTOTYICHHUS



BBICOKOKAYECTBEHHBIX MOTOPHBIX TOILIUB, CMA30YHBIX Macell U IUPOKOr0 aCCOPTUMEHTA ChIPbS
111 HePTEXUMHUYECKOTO M MUKPOOHOJIOTHUECKOTO CHHTE3A.

Karanutnuecknii KpEKUHT - BaKHEUIINN MHOTOTOHHA)KHBIN TEXHOJOTMYECKHI Mpoliece
nepepadoTKU HEPTIHBIX (ppakuuil. XUMHUYECKHE OCHOBBI MPOLIECCa U 1IeJIeBbIe IPOLYKTHI.
MHoroBapuaHTHBIH COCTaB KEPOCUHO-Ta30IIEBbIX ()PAKLIUI - OCHOBHOI'O ChIpbs IIpoliecca
KaTaJIUTUYECKOTO KPEKWHTa U METO/IBbI €0 MOATOTOBKH (THIpoo0eccepruBaHne U THAPOOUUCTKA).

AIOMOCHJIMKATHBIE KaTaJIU3aTOPbl KPEKUHTA (OT IPUPOIHBIX TJIMH 10 COBPEMEHHBIX
LEOJTUTCONEPKAIUX CHHTETUYECKUX KaTanu3aTopoB). Poiabs aMop(hHOIM amoMOCHINKATHON
MaTpuibl. CHHEPIU3M B CHCTEME LIEOJUT - MaTpHLa. ' MOKOCTh Mmpolecca Mo ChIpbo 3a CYET
LieJIEHAPaBIEHHOr0 MOIM(GUIIMPOBAHUS KaTalu3aTopa (BBEAEHNE MAaTPULIbl, HOIU3apsJHBIX
KaTHOHOB, yIbTpacTaOmIn3anus), puaaHue yCTOMYMBBIX MEXaHUYECKUX U THIPOMEXaHHUECKUX
CBOWCTB (MUKpoc(epu3anus, BBeileHHe 0apuToB U 11p.). FI3MeHeHne cBOMCTB KaTanu3aropa
(aKTMBHOCTH U CEJIEKTUBHOCTH) B MIPOLIECCE KPEKUHTa K HEOOXOAUMOCTh PEreHepaLun
Karanau3aropa. Poib nmporeccoB MacconepeHoca B OCYIECTBICHUN KaTAIMTUYECKOTO KPEKHUHTa.

DBOIIOLINS TEXHOJIOTHYECKOTO 0(POPMIICHHS MTPOIECcCa KaTaTUTHYECKOTO KPEKHHTa!
CTallMOHAPHBIN CJION KaTaau3aTopPa, IICEBI00KIKEHHBIN CII0H MUKpOCc(hepHOro KaTaau3aTopa,
JBIKYILMKCS CJION IT'PaHYJIMPOBAHHOI'O KaTAJIM3aTOPA, ABUKYIIUNUCS CJIOHN IIAPUKOBOTO
KaTaJau3aTopa C COOCHBIM PACIOJI0KEHUEM PEAKTOPA U PET€HEPATOPa C MTHEBMOTPAHCIIOPTOM,
KpekuHr B udrt-peaktope ¢ goxkurom CO B CO2 u ynaBiuBaHUEM CEPHHUCTHIX COCIMHEHUN B
pereneparope.

OcHOBHBIE TEXHOJIOTMUYECKUE TTapaMeTPbl COBPEMEHHOTO Ipoliecca: TeEMIIEpaTypa,
JaBlieHHe, 00bEMHAsi CKOPOCTh MOAA4YH ChIPbs, KPATHOCTh LUPKYISILIMN KaTalu3aTopa U ero
XapaKTEepUCTHKA. BiMsHNE MacCOBBIX IOTOKOB B PEAKTOPE U PEr€HEPATOPE HAa yCTOMYUBOCTh
TEMIIEpaTYPHBIX PEKUMOB KaTATMTHYECKOTO KPEKHHTA U A(PPEKTHBHOCTH MPOLIECCA B IIEIIOM.
CoBeplilIeHCTBOBaHME MIPOLIECCA: TIOBBIIIEHHE AKTUBHOCTH U IPOYHOCTH KaTalIu3aTOPOB,
KaTaJIUTUYECKOI0 KPEKUHIa € APYTUMHU KaTaIUTUYECKUMU IIPOLECCAMU - IPUMEHEHUE CXEM C
MIOJTyCKBO3HBIM TOTOKOM KaTaJli3aTopa, CONpPsDKEHUE KaTaTUTHYeCKU peOpMUHT, MIaTHOPMUHT,
BUCOPEKHHT U Jp.

DIEKTPOXUMHUYECKOE IPOU3BOJICTBO XJIOpa U KayCTUYECKOM COJIbI

DU3NKO-XUMHUYECKHE OCHOBBI ITPOLIECCa 3JEKTPOIN3a BOJHBIX PACTBOPOB U PACILIIABOB
XJIOPUJIOB IIETOYHBIX METAJUIOB. banaHc HanpsDKEHUS U PacXo[l 2JIEKTPOIHEPTUU Ha JIEKTPOIH3.
Beixon o Toky. MaTepuaibHbIi ¥ TEIUIOBOH OaaHChl neKTposiau3epa. OCHOBBI TEOPUH NEPEHOCA
B AMadparmax ¥ MOHOOOMEHHBIX MeMOpaHax. Pacnpesenenue razocoaepkanus B
MEXDJIEKTPOJHOM ITPOCTPAHCTBE. AHAIN3 BIMSHHUSA HEOAHOPOAHOCTEN pacIpeleIeHUs TOKa U
(GuUIbTpALUU 3JIEKTPOIUTA HA BBIXOJ 10 TOKY MOOOYHBIX MPOJYKTOB.

THUIBI TPOMBIIITIEHHBIX AIEKTPOIU3EPOB. DNEKTPOJIU3EPHI C TBEPIBIM KAaTOJOM:
nradparMeHHbI 1 MeMOpaHHBIN. DIEKTPOIM3Ep C PTYTHBIM KaToaoM. PeakTop ais pazinoxeHus
amaJIbramMbl. DJIEKTPOIU3EP VISl AIEKTPOJIN3a PACIUIABOB XJIOPHUIOB IIEIOYHBIX METAJUIOB.

OcHOBHBIE CTaIUN IPOU3BOCTBA XJIOpa U KayCTHUECKOM cojibl. [IpuroroBienue u ouncrka
paccosa. DIeKTpoIu3 BOAHBIX PACTBOPOB U paciiiaBoB. DU3UKO-XUMUYECKHE OCHOBBI
KOHJIEHCALUU KHUAKOro xjiopa. Ocynika, KOMIPUMUPOBAHNE U KOHIEHCALUS KUKOTO XJIOpa.
XpaHEeHHE U TPaHCIOPTUPOBKA KUAKOro xjiopa. Ocyllka u nepekadka Bogopoa. Beinapka u
IUIaBKa KayCTUYECKON COBI. DKOJOTHUECKUE MPOOJIeMbl IPOU3BOJICTBA XJIOPA M KAYCTUYECKON
COIBI.



