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1. EJIA 1 3AJJAYHN JTUCIUITJIMHBI

esin 0OcBOCHUSA TUCHUIIHHBI (MOYJIA):

I_ICJ'IB JAUCHUILIUHEI - 1aTh CTYACHTY HPCACTaBJICHUEC O COBPEMEHHOM COCTOSIHHUHN 1
MEPCICKTUBAX Pa3BUTUA TEXHOJIOTHMHN OCHOBHBIX XUMHWYCCKHUX IIPOU3BOJICTB. Hay‘II/ITB CTYACHTOB
IMPUMCHATDb (bYH,Z[aMeHTaJ'II)HBIe 3aKOHBI XUMHWYCCKHUX HpeBpaH_[eHI/Iﬁ K YCJIOBHAM ITPOMBIIIJICHHOT'O
IMPpOU3BOJICTBA.

3agaun:

- 3HAKOMCTBO C COCTaBOM M CTPYKTYPOH XUMHUYECKOTO ITPOU3BOJICTBA;

- H3yYCHHE 3aKOHOMEPHOCTECH XUMUYECKHUX MTPEBPAIICHUH B YCIOBUSAX IIPOMBIIILICHHOTO
MIPOU3BOICTBA;

- 00y4JeHHEe COBPEMEHHBIM METOJIaM U IIPUEMaM aHajIu3a, pa3padOTKH U CO3TaHMS
OHTI/IMaJIBHOf/'I opraHu3alvyd XUMHUYCCKUX U XUMHUKO-TCXHOJIOTHYCCKUX IIPOLECCOB;

- Pa3BUTHC XUMUKO-TCXHOJOT'HYCCKOI'O MBIIJICHHUA U SPpYAULIMU IIPKU aHAJIM3C U CUHTEC3C
XUMHKO-TCXHOJIOIHYCCKUX IMMPOUCCCOB U CUCTEM;

- 3HAKOMCTBO C OCHOBaMH 3KOJIOTHU U 3aILUThl OKPYKAIOUIEH CPEAbI PU CO3AAHUN XUMHKO
-TCXHOJIOTHYCCKHUX ITPOU3BOACTB HA ITPpUMEPAX IICPCAOBBIX XUMHUUYCCKUX IIPONU3BOACTB.

- TIOBBICUTH YPOBEHB MPO(HECCUOHATBLHON KOMIETEHTHOCTH CTYAECHTOB MOCPEACTBOM
YCTAHOBJICHHUA CUCTCMBI MCXKITPCIMCTHBIX CBSI3€I71 CoACPIKaHuA Kypca ¢ COACPKaHUEM
IpOQUINPYIOIINX AUCIUILINH.

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OOII
Huxn (paznen) OIl: B1.0O
TpeGoBanus K npeABapuTeJIbHOI MOATOTOBKE 00y4al0IIerocs:

dusnyeckas XUMH

Opranunueckasi XUMHS

AHanuTHueckast XUMHUS

dusnka

Maremaruka

HoBbie nHpopMaIimoHHbie TEXHOIOTUN
be3omacHOCTE KU3HEACATETbHOCTH
Heoprannueckast xumust

JAucuuniannabl (MOAYJIM) M MPAKTUKH, IJI51 KOTOPbIX OCBOCHUE TAHHOM U CIUIIINHbI
(MoayJis) He00X0AMMO KaK MpealIecTBYOIIee:

MareMatuueckoe MOACIUPOBAHNE XUMUYECKUX PAaBHOBECHIT
CoBpeMeHHast XUMHUsI 1 XUMU4YecKasi 0€30MacHOCTh
Xumuueckas METPOJIOTHs

BBICOKOMOIEKYIISIPHBIE COCITUHEHUS
3. OFbEM U CIIUIIJIMHbI

Oomast Tpya0eMKOCTh 53ET
YacoB 10 y4eOHOMY INUIAHY 180
B TOM 4HcJIe:

Ay AUTOPHBIC 3aHITHS 72
CaMOCTOATENLHAS PaboTa 41
4acoB HAa KOHTPOJIb 27

4. INTAHUPYEMBIE PE3YJIBTATBI OBYYEHUS 110 JUCHUIIJINHE,
COOTHECEHHBIE C INTAHUPYEMbBIMU PE3YJbTATAMU OCBOEHUA
OBPA3OBATEJIBHOU ITPOI'PAMMBI



OIIK-1.3: ®opmynupyeT 3aKI0UYEHHUS U BBIBOJIBI IO PE3YJIbTaTaM aHaIU3a JIUTEPATYPHBIX
JAHHBIX, COOCTBEHHBIX HKCIIEPUMEHTAIBHBIX U PACUETHO-TEOPETUUECKUX PAOOT XUMUYECKOU
HAIPaBIEHHOCTU

VYpoBenb | - mouckoM HHGOPMALIMU B TII00aTHHON CETH HHTEPHET; OCHOBHBIMU
HNOHATUAMH (DyHIaMEHTAIbHON U IPUKIIATHOW XUMUHT

YpoBeHb | - OCHOBHBIE MTOAXO/IbI K PEIICHUIO MPOU3BOICTBEHHBIX 33]]a4 Ha OCHOBE
(UBUYECKOM, aHATUTUYECKON U OPTaHUYECKON XHMHUH;
- OCHOBHBIE T'PYIIIIbI 3aTPSA3HUTENCH, TyTH UX MUTPALIUU, TpaHCHOpMAaLIUU U
HAKOIUICHUS B 9KOCUCTEMaX.

VYpoBenb | - IpUMEHATH MMOJTYyUYEHHBIE 3HAHUS HA PAKTHUKE;
- HA OCHOBE 3aKOHOMEPHOCTEW XUMUYECKOW HAYKH MPOrHO3UPOBATH
NOBCACHUC TCXHOI'CHHBIX CUCTCM

OIIK-2.1: PaboTaeT ¢ XUMHYECKUMHU BEUIECTBAMH C COOTIOCHIEM HOPM TEXHUKHU
0€30MacHOCTH

ypOBeHB 1 - [IpaBuJIa MOBCACHUS B OKCTPCHHLIX CUTYalUAX; ITpAaBUJId pa6OTBI C
INOTCHIHUAJIBHO OIIaCHBIMHU BCIICCTBAMH (KOHI_[eHTpI/IpOBaHHbIe KHCJIOTBI 1
OCHOBaHMH:, JICTKOBOCINIAaMCHAIOIHUECCA U TOKCUYHBIC BCH_IeCTBa) n pa6OTH
Ha KOMIIBIXOTCPC

YpoBeHb | - BHIMOJTHATH XUMUYECKHUE U (DU3UKO-XUMHUYECKHE PAbOTHI C COOJFOICHUEM
HOPM TCXHUKHU 6€3OHaCHOCTI/I U C MUHUMAJIbHBIMH PUCKaMM JJIA
OKpY’Karole cpeipl;

- IPUMEHSATH 0€30IacHbIC IPUEMEI IPU PadOTE C OPTAHUICCKUMU
PCaKTUBaAaMH1 U XUMHUYCCKUMU HpI/I60paMI/I

VYpoBeHb | - HaBBIKAMU NPOBEJICHUS HIKCIIEPUMEHTA B JIAOOPATOPHBIX YCIOBUSIX U
HOPMaMH TEXHHKH 0€30IIaCHOCTH B JIAOOPATOPUU U TEXHOJIOTHYECKHX
YCIIOBUSIX;
- crtocobamu 0e30macHOro 0OpaIieHus ¢ XMMUYECKUMU MaTepruaIamMu ¢
y4eTOM UX (U3HYECKUX U XUMHUYECKHX CBOMCTB

OIIK-2.4: ITpoBoANT UCCIIETOBaHMS CBOMCTB BEIIECTB U MAaTEPUAJIOB C UCIOJIb30BAHUEM
CEepUIHOT0 HAyYHOT0 000PYOBAHUS
YpoBeHb | - METOAMKaMU I U3YYEHUsI HOBBIX CBOMCTBA BEILIECTB U MAaTEPHAJIOB;
- HaBbIKaMu pabOTHI Ha Ha TUIIOBOM HAyYHOM 000PYJOBaHUU

YpoBeHb | - UCIIOJIB30BATh CIIPABOYHBIE CBOWCTBA BELIECTB U MAaTEPUAIIOB JIJIS
W3Y4YECHUSI HOBBIX UX CBOMCTB;
- paboTaTh Ha TUIIOBOM HAyYHOM 000PYAOBaHUH

VYpoBens | - cripaBOYHBIE CBOMCTBA BEIIECTB M MAaTEPUAITIOB JJISI U3YUYECHUSI HOBBIX MX
CBOICTB;
- cepuifHOe HayuyHOe 000py0BaHKe

OIIK-3.1: IIpumeHsieT TEOPETUYECKUE U TTOITYIMIIMPUUECKHE MOJEIIU MIPU PEILICHUH 3a/1a4
XUMUYECKON HAINPaBICHHOCTH

VYpoBens | - KiTaccupuKamio ¥ TEOPETUIECKHNE OCHOBBI XUMHUKO-TEXHOJIOTHUECKUX
MIPOIIECCOB;
- 0011IMe MPUHIHUIIBI BBIOOPA, YCTPOMCTBO U MPUHIUIT pabOThI
TEXHOJIOTHYECKOTO 000PYI0OBAHUS;
- OCHOBHBIE TEXHUUYECKHE MOKA3aTeIN TEXHOJOTHIECKOTO MpoIiecca

YpoBenb | - onpenenars OCHOBHBIE TapaMeTPhI TPOIIECCa;
- IPUMCHATH 3HAHUSA O XUMHNYCCKUX IMTPOU3BOACTBAX IJId PCIICHUA
TCOPCTUUCCKHUX U MMPAKTUYCCKUX 3a1a4,
- COCTaBJIATH U PaCCUUTHIBATH MaTepHaHI)HI)IfI M TEIUIOBOM OajiaHc
OTZIENIbHBIX MPOIIECCOB;
- OLICHUBATh TEXHOJOTUYECKYIO 3(h(PEKTUBHOCTD MTPOU3BOICTBA.

VYpoBeHb | - HaBBIKOM MPOBE/ICHUS aHAJIM3a BIUSHUS TApaMETPOB CUCTEMBI Ha
KayeCcTBO OCHOBHOT'O MPOAYKTa B MPOLIECCE MPOU3BOJICTBA;



- COCTaBJICHUEM MAaTEpUAIbHOTO U TETJIOBOTO OAaHCOB OT/EIBbHBIX
IIPOLIECCOB;
- OLICHUBATh TEXHOJIOTUYECKYIO 3(pPEKTUBHOCTD POU3BOJICTBA.

OIIK-3.2: cnonb3yeT cTaHIapTHOE MPOrpaMMHOE 00eCIIeueHHE IIPU PEILICHUH 3a/1a4
XMMHYECKON HAMPABIEHHOCTH
YpoBenb 1 - cmocoGaMu COBEPIICHCTBOBAHUS MPOGECCHOHANBHBIX 3HAHUH U YMEHUN
MTyTEM HCIOJIb30BAaHUS BO3MOYKHOCTEH MH(GOPMAIIMOHHON CPe/ibl PEeTHOHA,
00J1acTH, CTPaHBbI;
- METOJIaMHU PETUCTPAIIMU U 00paOOTKH PE3yJIbTaTOB, MTOJYYECHHBIX Ha
000py1I0BaHUH B JTAOOPATOPUHM XUMUUYECKON TEXHOJIOTUH

VYpoBenb 1 - TpeboBaHUS K anmnapaType, MCTOUHUKU MOTperHocTel (hru3nKo-
XUMHYECKHX METOJIOB;
- Ipo0IeMbl BOCTIPOU3BOAUMOCTH PE3yJIbTaTOB

VYpoBeHb | - onpeAensaTh ONTUMAIBHBIC YCIOBHUS IPOBEICHUS TEXHOJIOTUICCKUX
POIIECCOB
OIIK-6.1: TIlpencrapiser pe3yabTaThl pabOTHI B BUAC OTYETA MO CTAaHAApTHOU (hopMe Ha
PYCCKOM SI3BIKE

YpoBeHb | - HaBBIKAMH MPEACTABICHUS PE3YIbTATOB HKCIIEPUMEHTAIBHON PadOTHI B
BUJIE OTYETa

YpoBeHb | - mpeaCTaBIATh pe3yIbTaThl Ja00PaTOPHBIX PabOT B BHJIE OTYETA HA
PYCCKOM SI3bIKE

VYposens 1 - mpaBuia oopMIIeHUSI OTUYETA O BHIMOJHEHUHU Ja00paTOPHBIX padoT

S. BUJAbI KOHTPOJIA

Buapr KOHTPOJIsI B CEMECTpaAx:

3K3aMEHBI | 6

6. A3BIK IIPEITIOJABAHUA

SI3BIK TpenogaBaHus: pyCCKUM.

7. CTPYKTYPA U COAEP KAHUE JUCIHUIIJIMHBI (MOAYJIA)

Kon HaumenoBaHue pa3jaeioB 1 Buna Cemectp | HacoB | Uctou- | IIpumeuan-
3aHAT. TeM 3ansatua | / Kype HUKH ue

Cnucoxk 00pa3oBaTeIbHbIX TEXHOJOTHI

JluckyccroHHBIE TeXHONOoruu (popym, cUMIO3nyM, 1e0aTbl, akBapuyMHast TUCKYCCHs,
naHeJIbHasi TUCKYCCHsl, KPYTJIbI cTOJ, (pacHIMTHpOBaHHAS U T.]1.)

WNudopmannonnsie (1I1PpoBbIE) TEXHOIOTHH

AKTHBHOE CITyILIaHHE

TexHonornu pa3BUTHS AU3ANH-MBIIUICHUS

(U, 1 I N B USRI B )

TexHomxoruu Pa3BUTHUA KPUTUUICCKOTO MBINIJICHUSA

8. OLIEHOYHBIE MATEPHAJIBI )11 IPOBEJEHUS TEKYIIEN 1
IMPOMEXYTOYHOM ATTECTALIUA

8.1. OneHo4Hble MaTepHAJIbI VIS NPOBECHUS TEKYLIeH aTTecCTAluN

OcHOBHBIE BOTIPOCHI MIOJATOTOBKH K MOAYJIbHOM padoTe Nel




1. Uem oOyciioBneHa xECTKOCTh BOAbI? Kakue BUIBI )KECTKOCTH CYIIECTBYIOT?

2. Yrto Takoe BpeMeHHas KECTKOCTh? Kak €€ MOKHO yCTpaHUTh?

3. Yro Takoe nmocTostHHas )KECTKOCTh? Kakumu MeTogamMu €€ MOXKHO YMEHbBIIHUTh?

4. Yem oOyciioBiieHa METOYHOCTh BOIBI?

5. Kakue cymecTByOT METOAbl CHIXKEHUS KECTKOCTU BOAbI? ONUIUTE UX CYTh.

6. B 4ém cymHOCTh peareHTHOro ¥ HOHOOOMEHHOT'0 METOIOB YMAT4eHUs BoAbI? X
3 PeKTUBHOCTD U 00JIACTH IPUMEHCHHSI.

7. I[louemy npu ucnonb30BaHUH PochHaTHOrO METO/Ia CTENEHb YMSATUEHUS BbIILIE, YeM IIPU
M3BECTKOBO-COJJOBOM MeTo 1e?

8. IlosicHUTE CYNTHOCTh KOMIUIEKCOHOMETPUYIECKOTO METO/1a OTIpeeIICHUs O0IIIei
YKECTKOCTHU BOJIBL.

9. HazoBuTe MeToapl onpeaencHus: KapOOHATHON M 001Iei )KECTKOCTH BOJIBI.

10. Yro Takoe ocrarouyHas kEcTKOCTh? Kak onpenenurs CTeneHb yMsIrdeHus?

11. Ykaxxute OCHOBHBIE HAMPABIICHUS KCTIOJIB30BAHMS BO/IbI B XUMUYECKOM IIPOU3BOICTBE.

12. B uéM 3akiroyaeTcsi paloHaTIbHOE UCIIOJIb30BAaHUE BOJAHBIX PECYPCOB B XUMHUECKOM
MPOMBIIIUIEHHOCTH?

13. Yro Takoe BOAOOOOPOT M C KaKOH 1ICJIbI0 OH MCIIOJIb3YyeTCs?

14. IIpuBecTr cxemMy NMPOMBIIIJIEHHON BOJIOMOATOTOBKHU, BBIJCIIUTh OCHOBHBIE OIEpaIiy.

15. TpeGoBaHusl, MpeabABISIEMbIE K TEXHOJIOTUUECKOM BOJIE.

16. laitTe onpeseneHne MOHIATHIO «XUMUYECKUI PEaKTOP».

17. CocraBbTe MaTepUaIbHbIN OallaHC JUIsl peakTopa UACAIbHOTO CMEIIICHHUS.

18. 3anummuTe XapakTepUCTUIECKOE YPAaBHEHHE JIJISl PEAKTOpPa UICATHbHOTO CMEIICHHUS.

19. PacckakuTe 0 KHHETHYECKUX MOJIEISIX PEaKTOpa HACAIbHOTO CMEIIEHUS JIJISl PeaKIui
HYJIEBOTO, IIEPBOT'O U BTOPOTO MOPSIKOB.

20. YkaxxuTe TOCTOMHCTBA M HEIOCTATKH PEXKUMA UACATHHOTO CMEIICHUSI 10 CPABHEHUIO C
PEKUMOM HJI€ATTLHOTO BHITECHEHUS.

21. Kakum MeTOZI0M BBI OIIPEIEIISIITN TEKYIINE KOHIIEHTPAIIMH PEareHTOB U CTETICHb
IIpEBpAIeHHs] IPU BBIOJIHEHNH J1a00paTOpHOU paboThI?

22. Kak onpenensieTcs SHEprusi akTUBALMU peakunu? 3aBUCHUT JIM OHA OT BpeMEeHU?

23. Ilouemy cTeneHb NpeBpalleHus 3aBUCUT OT BpEMEHU?

24. OuennTe BIMSIHUE U30BITKA DTHIIAIIETaTa HA CTENIEHDb MPEBPAICHUS IS0 U HA
CKOPOCTh peaKIuu. BiuseT i1 3TOT U30BITOK HA BBIXOJT TPOTyKTa?

25. [IpuBOAUT JI1 HEPABHOMEPHOCTH O BPEMEHHU MPEOBIBAaHUS YACTHI] CMECH B PEAKTOPE K
ymenbinenuto KITJ[ annaparta uneanbHOro (IIOJHOT0) CMEIIEHUS HEMPEPBIBHOTO AEHCTBUS 110
CpPaBHEHHIO C arnmapaTtaMu, padOTaAIOIINUMH MTEPUOTTIECCKHU ?

26. 3aBUCHUT JIM IBMKYIIAsl CUJIa TPOIecca B amnmapaTax ueaabHOTO CMEIICHUS OT MOPSIKa
pEeaKIu U CTETICHH MPEBPAIEHUS ChIPbsI?

27. Haubosiee BaXXHBIM MTOKA3aTEIEM, OTPAKAIOIIEM COBEPIIIEHCTBO XUMHYECKOTO
peakTopa, SBISIETCS HHTEHCUBHOCTD MTPOTEKAIOIIET0 B HEM Mpoliecca. Kak HHTEHCUBHOCTH CBs3aHa
CO BpEMEHEM, 3aTPaurBaEMbIM Ha MMOJTYyYEHUE 3aIaHHOTO MPOIyKTa?

28. IIpoananu3upyiTe OCHOBHBIE HEOCTATKH U IOCTOMHCTBA PeakTOpa UeaaibHOTO
CMEUIEHUs TEPUOIUUECKOr0 IEUCTBHUSL.

OcHOBHBIE BONIPOCHI MOJATOTOBKU K MOAYJIbHOM padote Ne2

. Tpu1 OCHOBHBIX THIIOTE3bI 00pa3oBaHus HeTH Ha 3emiie.
. YTneBoopoaHblii cocTaB HE(TH, €T0 IPUIUHEI.
. Ha xakue kmaccel monpa3aenstorcs HeTy o cocTaBy?
. I3 4ero cocToAT yriaeBoI0poaHast, HEYTIeBOJOPOIHAS U MUHEepaibHast yacTu Hedtu?
. Kakue BemectBa Ha3piBaroTcs Herenpoaykramu? [lepeuncinte OCHOBHBIC U3 HUX.
. [IpuBeuTe 00IIYyIO CXEMY MepepaObOTKH HEDTH.
. J1J1s1 9ero mpoBOASITCS ONEpalliy CTa0MIN3aluK, 00€CCOTMBAHUS U 00C3BOKUBAHMS
no0bITON HEPTH?
8. Kakue nporueccsl HerenepepabOTKH Ha3bIBAIOTCS MEPBUYHBIMU 1 BTOPUYHBIMHU?

AN DN AN W —
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9. Uto sBIIsSIETCS LENBIO MPSMOU TOHKU HEPTH?
10. Ipunnun paboTel peKTU()UKAITMOHHON KOJIOHBI.
11. Kakue mpeBpalieHus peTeprieBaloT yTriIeBOI0POAbl Pa3IMIHBIX KIIACCOB MPU KPEKUHTE

HEe(PTENPOAYKTOB?

12. Yto xapakTepu3yeT CTaOMILHOCTh YTIIIEBOJAOPOIOB B IPOIIECCe KPEKUHTA U KaK OHA

3aBUCHUT OT TCMIICPATYPbI U CJIIOKHOCTHU MOJICKYJIbI yrHeBonopOﬂa?

13. B ueM npeumyiiecTBa KaTaATUTHYECKOTO KPEKUHTA Mepe] TEPMUUYECKUM?

14. Yto Takoe THAPOKPEKUHT U TJI¢ OH MCIIOJIb3yeTCs B HeTenepepadoTke?

15. Yto Takoe puopMHUHT HEPTETIPOTYKTOB?

16. Uem oTnmuaeTcs obaropakuBanue OeH3MHA (MIOBBIIEHHE OKTAHOBOTO YKCIa) OT

apoMaru3anuu (CUHTE3 UHIUBUAYaJIbHBIX YTJIEBOJOPOAOB)?

17. C xako# 11e1bI0 U KaK IPOBOJUTCS OYUCTKA HEPTEPOTyKTOB?

18. IlpuHuMnUanbHOE pa3inyie MeXAY OCH3UHOM U AU3EJIbHBIM TOIIMBOM.

19. Crioco0Ob! yBeNnnYeHHsl 1IETaHOBOT'O YKCJIAa AU3EIBHOTO TOILINBA.

20. He(drstapie ¥ CHHTETUYECKHE CMA30YHbBIC MacJa.

21. Yto Takoe cTeneHp yriepuKaluu TBEpAOro TommBa?

22. IlepeyrcnuTe OCHOBHBIE METO/IbI XUMUYECKOU MepepadOTKU KAMEHHBIX yTJeH.
23. XapaKkTepuCTHKa 1 XUMUYECKHI COCTaB TBEPAOr0 TOILINBA.

24. KokcoBaHue kaMeHHbIX yrieil. TpeOoBaHus K yriasim Ji1sl KokcoBanusl. [IpogyKTsl

KOKCOBaHHUA

neuun?

25. Kakoii poriecc Ha3bIBaeTCsl THAPUPOBAHHEM TBEPAOTO TOILITUBA?

26. IlpuBenuTe OOIIYIO CXEMY KOKCOXUMUYECKOTO IMPOU3BOJICTBA.

27. Yo Takoe MHUXTOBKA KAMEHHBIX YIJIEH U JIJIsl 4ero oHa mpoBOAUTCA?

28. YcTpoiicTBO U paboTa KOKCOBBIX meueit. Uem ompenensiercs npoduiib KaMepbl KOKCOBOM

29. Kakoe TOImIMBO UCIIOJIB3YeTCs I 000rpeBa KOKCOBBIX Meuei?

30. B ueM npeuMyIIiecTBO CyXOro ramieHus nepe MOKpbIm?

31. Kakue npoIyKThl BBIIETSAIOTCS U3 MPSMOT0 KOKCOBOIO ra3a MpH yJIaBIUBaHUU?

32. IlpuBeauTe B BUJIE CXEMBI [TOCIIEI0BATEILHOCTh ONEPALIUNA MPU PA3AEICHUH MPSIMOTO

KOKCOBOTI'O ra3sa.

33.B BHU/JI€ KaKOH COJIM U MMOYEMY HU3BJICKAIOTCA U3 IIPAMOTI'O KOKCOBOI'O ra3da COCAMHCHUA

aMMmuaxa?

34. Kakue coeTMHEHHS BXOIST B COCTaB «CHIPOro OCH301a»?
35. Ha xakue npoyKThl peKTUPHUIIUPYETCS KAMEHHOYTOIbHAS CMOJIa U KaKWe OCHOBHBIC

MPOIYKTHI BBIIEISIOTCS U3 3TUX (PPaKITHii?

nabopartopubie paboTel Mo TemMaM Ne 1 - Ne 4
4 pabotsl (10 10 GamioB Kaxkmas)

2.BUA:

KOHTpoJbHast pabota Ne 1 (10 5 Gansos)
KOHTpoJbHas padota Ne 2 (10 5 GansoB)
KOHTpoJIbHast pabota Ne 3 (10 5 6aysion)
KOHTpoJbHas padota Ne 4 (10 5 GansoB)

Croco0: TpaJMITHOHHBIN
pe3yabTaThl: 0(OPMIICHHBIC 110 3aJaHHI0 OyMakHbIC OJaHKHU C PEIICHUSIMH

3. BUI: mocemaemMocTs - 0,5 Oamna - 3austue

8.2. OueHoyHbIe MaTepHAJIBI 1JIs1 IPOBEACHHUS NMPOMEKYTOYHOM aTTECTALMH

1. YkaxxuTe OCHOBHBIC 00JIaCTH UCIIOJIL30BAHUS CEPHOM KUCIIOTHI U OJIEyMa.
2. Ilouemy B HacToOsIII€E€ BPEMSI B KAYECTBE CEPYCOAEPKAILETO ChIPhS UCIOJIb3YETCs

MIPEUMYILECTBEHHO cepa, a He KoJueaan?

3. YeM 0TIaM4arOTCs TEXHOJIOTMYECKHE CXEMBI IIPOU3BOJICTBA CEPHON KHC JIOTHI U3 CEPBI U



u3 Koiruegana? Jlalite oObsICHCHHE.

4. C xakoil 1eTbI0 IEYHOH ra3 rnepe KOHTAaKTUPOBAaHUEM Pa30aBIIIOT BO3LyXOM?

5. B uem 3akmrogaercs crieluaibHasi OYUCTKA MEYHOTO Ta3a, MOJTYYCHHOTO 00KUTOM
Konuenana?

6. Kakue kaTann3aTopbl HCIIOJB3YIOTCSl B TPOU3BOACTBE CEpHOM KUCIOTHI? [IpuBenure
coctaB KOoHTakTHBIX Macc BAB u CB/I.

7. Kak BIUSIOT Ha CKOPOCTh U cTeneHb okuciaeHus okcuaa cepsl (IV) B okcup cepor (VI)
TeMIlepaTypa, JaBJICHUE U COCTaB KOHTAKTUPYEMOro raza?

8. B ueM nmpeumy1iiecTBO MeTOa IBOMHOrO0 KOHTaKTUpoBaHus o cxeme JIK-/1A?

9. U3 xakux yci0BHil BeIOMpaeTcss abCopOCHT Ha cTagauu adbcopOumu okcua cepsl (VI)?

10. B ueM 3akmiroyaeTcsi IPUHIMITHATIBLHOE OTIIMYUE MPOoIlecca MPOU3BOICTBA CEPHOM
KHCJIOTHI U3 CEPOBOJIOPOIHOTO Ta3a oT Apyrux? OO0bsICHUTE, TOYEMY B ’TOM METOJIE OTCYTCTBYET
craaust abcopOoIuu.

11. IlepeuricnuTe OCHOBHBIE HAIIPABIICHUSI COBEPIIIEHCTBOBAHUS CEPHOKHUCIOTHOTO
MIPOU3BOJICTBA. B ueM 3akitouaeTcst NpuHIUI pabOThl SHEPTOTEXHOIOTUYECKOM CXEMBI C
HCIIOJIb30BaHUEM CEepbl B KaUeCTBE TOILIH-

12. B ueM 3akitouaeTcs mpobdiema «CBI3aHHOrO» a3oTa’?

13. Ykaxkute NpOMBIIUICHHBIE METO/IbI «CBSI3BIBAHMS aTMOC(EPHOTO a30Ta U CPAaBHUTE UX
SHEProeMKOCTh M 3PPEKTHBHOCTD.

14. Tlepeuncnaute OCHOBHBIE 00JIACTH UCTIOIB30BAHUSI aMMHAKa M €r0 PACTBOPOB.

15. TToueMy aMMHaYyHO-BO3/yIIIHBIE CMECH C cojiepkanrueM ammuaka ot 0, 155 1o 0,270 o0.
JIOJ1. HE UCIIOJIb3YIOTCS B TPOU3BOJICTBE?

16. Kak 1 mouemy n3MeHUIIACh CTPYKTYpPa ChIpbsi aMMHUAYHOT'O TTPOU3BOJICTBA B MOCIIETHUE
roapl?

17. Uto Takoe MeTaHUpOBaHUE (MpeAKATAIN3) B IPOU3BOJCTBE aMMHaKa?

18. TTouemy B IpOM3BOJCTBE aMMHUAKa UCIIOJIb3YETCS IIUKINYECKast CXe-

19. Kak nmonmydaroT KOHTaKTHYIO Maccy Jjisl MpOou3BoAcTBa amMuaka? Jliis 4ero B Hee
BBOJISATCS OKCH/IbI QJIFOMUHUS, KAJIUS U KaJIbLIUS?

20. ITouemy B MpOM3BOJICTBE aMMHaKa HanOoJIee paclpOCTPAHEHBI CUCTEMBI TaK
Ha3bIBAEMOT'O «CPEAHET0» JIaBJICHUS?

21. Yem obecrieunBaeTcsi ONTUMATBHBINA TEMIIEPATYPHBIN PEXXUM B KOJIOHHE CHHTE3a?

22. YKaXuTe OCHOBHBIE TEXHOJIOTHYECKUE CBOWCTBA U 00JIaCTH IPUMEHEHUs pa30aBIeHHOM
Y KOHLIEHTPUPOBAHHOW a30THOW KHCIIOTHI.

23. [IpuBeauTe XMMUYECKYIO CXEMY IMPOU3BOJICTBA a30THOM KUCIIOTHI U3 aMMHAaKa U
YKQKUATE yCIOBUSI MPOTEKAHUSI KAXA0W €€ CTaJuH.

24. OKucieHre aMMHUaKka BO3JyXOM MPOTEKAET M0 TPEM HaINpaBIEHUAM. 25. 3a CUET Yero
JIOCTUTAETCS BHICOKAs CEIEKTUBHOCTH MpoIlecca OKUCIeHUs 10 okcuaa azora (11)?

26. [louemy okucieHrEe aMMHaKa IPOBOJAT MU AaBieHuH He Boie 1| MIla?

27. Kak BIusIOT TeMIepaTypa U IaBlIeHHE Ha PeakInio okucieHus okcuaa azota (I1) mo
okcuaa azota (IV) u mumepusanuio nocieaHero?

28. Ilouemy ckopocTh OokHcIeHus: okcuaa azota (I1) anoManbHO TOHMKAETCSI C
YBEITUYEHUEM TEMIEPATYPhI?

29. O0BsicHUTE, TTOYEMY B OOBIYHBIX YCIIOBUSIX CHHTE3a MOXKET OBITh IMOJTyYeHa TOJIBKO
«pazbaBieHHas a30THAS KUCIOTa, KOHIIEHTpanuei He Boie 0,6 Mac. 0.

30. [Touemy B TpOM3BOJCTBE A30THOM KUCIOTHI CTENEHb aOcopOImu He mpeBbimaeT 0,98
noit. ef.? Kak 9To cBsizaHO ¢ aOCOPOIIMOHHBIM 00BEMOM?

31. B uem npeumyniectBa KOMOMHUpPOBaHHOM cxembl (AK-72) npousBoacTBa a30THON
pa30aBI€eHHON KUCTOTHI?

32. Ilouemy KOHIIEHTpHUPOBaHHAs a30THAS KUCJIOTA HE MOXKET OBITh MOJTyYeHA MPSMBIM
ynapuBaHueM paz0aBiieHHON KUcIoThI? Kakyio poib B mporiecce KOHIIEHTPUPOBAHUSI HTPAIOT
KOHIICHTPUPOBaHHAs CEpHAs KUCIIOTa WJIM HUTPAT MarHusi?

33. ChopMynupyiTe OCHOBHBIC TTPUHITUIIBI TIPSIMOTO CHHTE3a KOHIIEHTPUPOBAHHON a30THOM
KHCIIOTBHI.

34. Yto takoe Hutpoosieym? KakoBa ero posb B mpoliiecce cuHTe3a’?



8.3. TpeGoBaHus K peITHHI-KOHTPOJIIO

Peitruar quctunmasl - 100 6annoB (3auet 0140 Gamios)

1.maboparopubie padboThl o TeMaMm Ne 1 - No 4 - 4 pa6oTsl (10 10 GamioB kakmas)
2. koHTpoabHas padorta Ne 1 (10 5 6amioB), kKoHTpoJbHAsS padota Ne 2 (0 5 6aioB)
KOHTpoJIbHas paboTa Ne 3 (110 5 6ayutoB), KOHTposIbHas padora Ne 4 (10 5 6amioB)
4. Bup: mocemaeMocTsb - 0,5 0ama - 3aHsATHE

9. YYEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
JUCHUILIMHBI (MOLY.JIS)

9.1. PexoMeHayemMasi iuTepaTypa

9.3.1 IlepevyeHb MPOrpaMMHOIO0 oOecreyeHust

Kaspersky Endpoint Security 10 ms Windows

Adobe Acrobat Reader

Google Chrome

Origin 8.1 Sr2

Muorodynknuonansabiit pegakrop ONLYOFFICE

o || bh|lWIN|—

3.2 CoBpeMeHHbIe Ipo(deccnoHaIbHbIE 0a3bI JAHHBIX U MH(OPMAIMOHHBbIE CIIPABOYHbIEC
CHCTEMBI

1 CIIC "TAPAHT"

Hayunas anekrponnas 6ubnuorexa eLIBRARY .RU (nmoamnucka Ha sxypHasb)

2 CIIC "KoncynprantlLiroc"
3 OBC «Jlanb»

4 9bC BOOK.ru

5 ObC Tel'Y

6

7

OBbC «YHuBepcuteTckas OMOIMOTeKa OHIAIH

10. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJIMHBI (MOY JIS)

AyauT- OobopynoBanue

3-412 KOMIUICKT Y4eOHOM MeOesn, MEpeHOCHON HOYTOYK, MPOEKTOP, MOHOMET]
YHUBEPCAIbHBIN, OTHETYIIUTENb, IeYb My(deTbHas, TTUTKA JJ1., TOJISIPHUMETDHI,

11. METOJUYECKHUE MATEPHAJIBI VIS OBYYAIOLIIUXCSI IO OCBOEHUIO
JUCHUIIIAHBI

VYuebHOo-MeToAnYeCKOe U MHPOPMAIIMOHHOE 00ecTieueHre JUCITUTITHBI

a) OcHOBHas UTEpaTYypa:

1. ITyraue B. M. Xumunueckas texnosiorusi: yaeonoe nocooue // Kemeposo:
KemepoBckuii rocynapctBeHHbIi yHuBepcurert, 2014, c.https://biblioclub.ru/index.php?
page=book view red&book 1d=278505

0) JononmuuTenpHas TUTEpaTypa:

1. I'Bo3noBckuii B. U. IlpomeinuienHas skonorus: yaeOHoe nocodue: B 2-x 4. -
Camapa : Camapckuii rocyJapCTBEHHBIN ApXUTEKTYPHO-CTPOUTENBHBIN yHUBEpcHuTeT, 2008. - Y. 1.
[IpupoaHbie 1 TEXHOTEHHBIE CUCTEMEI. - 270 c. -[ DeKTpoHHbIH pecypc]. — Pexum gocryna:
http://biblioclub.ru/index.php?page=book&id=143903

2. bpsukun K. B. , JleontseBa A. 1. , Opexos B. C. O0mias XumMudeckast TeXHOJIOTHS :
B 2-x 4., Y. 2 // Tam6oB: U3narensctBo ®I'BOY BIIO «TI'TY», 2012, 172¢ Pexum noctymna:
https://biblioclub.ru/index.php?page=book red&id=277912&sr=12.




CoBpemeHHbIe podeccroHanbHble 0a3bl JaHHBIX U HH(OPMaLMOHHbBIE CIIPABOYHbIE
CUCTEMBbI

* OBC «ZNANIUM.COM» www.znanium.com;

* OBC «YHuBepcuteTcKas oubnmoreka onnaiin» https://biblioclub.ru/;

* OBC «Jlanuby http://e.lanbook.com

[Tepeuens pecypcoB HHGOPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOM ceTn «IHTepHeTY,
HEOOXOIUMBIX JIJISi OCBOSHUS TUCITUTUTHHBI

* DriekTpoHHas oopaszoBatenbHas cpena TBI'Y http:/Ims.tversu.ru

* Hayunas 6u6imoreka TBI'Y http://library.tversu.ru

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

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

MeTOI[I/ILIeCKI/Ie MaTcpHrajbl 114 06yqa}01111/1xc;1 10 OCBOCHUIO TUCITUITIIMHBI

1. 3agaHus ¥ KOHTPOJIb CAMOCTOSTEIIBHON PaOdOThI

CaMOCTOﬂTeJH)Haﬂ pa60Ta IO JUCHUITJIMHE «XHUMHYECKasT TEXHOJIOT U IIpOBOAUTCA C
LIEJIbIO YIIIYOJICHHS M 3aKPEIUICHUS IOJIYYCHHBIX B XO/I€ JICKIIMOHHBIX 3aHATHH 3HAHUH U
MPHUOOPETEHNE HABBIKOB MOJIb30BAHKUS PEKOMEHIOBAHHOU JINTEPATYPOH , HABBIKOB HAYYHOTO
WCCJICTIOBAHMSI.

CamocTosiTennpHas paboTa HAUMHACTCS ¢ Pa0OTHI HaJI JICKIIMOHHBIM MaTepuaiom. OHa
BKJIFOYAET KOHCTIEKTUPOBAHUE JICKIIUN U TTOCIIEYIONTyt0 paboTy Hax Humu. [1pu
KOHCIICKTUPOBAHUM JICKIIUHW PCKOMCHAYCTCA HA KaH(HOﬁ CTpaHUIC OCTABJIATD I1OJIA JJIA
MOCIICAYIONIUX 3aIUCel B JOMOJIHEHUE K KOHCIICKTY.

[Tpu paboTe HaT TEKCTOM JIEKIIUU CTYJCHTY CJIETyeT 00paTHTh 0CO00C BHUMAaHUE Ha
HpO6JI€MHbIe BOIIPOCKHI, ITIOCTAaBJICHHBIC MIPCIIOAABATCIIEM IIPHU YTCHHUHU JICKIIMH, a4 TaK K€ Ha €TI0
3aJlaHue ¥ PEKOMEHTaIlNH.

[Tepen xaxapIM JIAOOPATOPHBIM 3aHATHEM HEOOX0IMMa CaMOCTOSITeIbHAS padoTa 1o
MOATOTOBKE K €0 BBIITOJIHCHUIO IO UHAWBUAYAJIbHBIM TCMaM. I[J'I?I 3TOro O6y‘-IaIOHIeMYC$I
MPeIaraloTCs TEMBI I CAMOCTOSTEIIBHON TPpopaboTku. 2.MeToanueckne yKka3aHus 1o
MOJITOTOBKE K JTAOOPATOPHBIM 3aHATUIM

TemaTnueckoe HaMOJIHEHUE TUCIMITIMHBI (AJIs1 TOTIOJHUTEIEHOTO CaMOCTOSATEIEHOTO
W3y4YEeHUs)

OO1u11e BOMpOChl XUMUYECKON TEXHOIOTHU

Posnb 1 MaciTabbl MCIIOIB30BaHMSI XMMUYECKHX MPOLIECCOB B Pa3IMUHBIX cepax
MaTepHaIbHOrO Mpou3BoACTBa. ChIpbeBas U HHEpreTudeckas 6a3a XMMUYECKHX MPOU3BO/ICTB.
TenaeHIMU pa3BUTUS TEXHOCGEPHI U BO3paAcTarollee 3HaYeHHe Mpo0IeM pecypco- 1
sHEeprocOepexeHns, odecrnedeHns 6e30MacCHOCTH XUMUYECKUX MPOU3BOJICTB, 3aIIUTHI
OKPYXaIoIIe Cpeabl.

XUMUYeCKOe MPOU3BOJICTBO KakK ClI0XkHas cucteMa. OCHOBHBIE 3Talbl CO31aHUS XUMUKO-
texHoiornueckux cucreM (XTC); npuHUuMIb 1 o011ast cTpaTerusi CACTEMHOIO MOJIX0/1a.
CtpyKTypHas uepapxusi TEXHOJIOTUYECKUX CUCTEM: MOJIEKYJISIPHBIE TPOLIECCHl — MAaKPOKMHETHUKA —
amnmapaThl — IPOU3BOJICTBA — TJIO0ATBHBIC TTPOOJIEMBI pa3BUTHS TeXHOCHEPHL. Pob
MaTeMaTHUYECKOT0 MOJICIMPOBAHUS B PEIIEHUH 3a]1a4 MPOESKTHUPOBaHUS U dkcrryaranuu X TC.

@OyHaameHTanbHble KpuTepun 3 (HEKTUBHOCTHU MCIIONIB30BAHUS ChIPbsI U SHEPIrOPECYPCOB B
XTII. MaTerpanbHble ypaBHEHHUs OajlaHCa MaTepUAIbHBIX TIOTOKOB B TEXHOJIOTMUECKHUX CHCTEMAaX.
[Toxazarenu pacxo/a pa3iIMuHbIX BUJOB ChIPbs; OTHOCUTEIbHBIN BBIXOJ IPOAYKTa. IHTErpanbHbIe
ypaBHEHHU OaaHca MOTOKOB 3Hepruu. ConocrapieHne MacITaboB U3MEHEHUS Pa3InYHbIX GOpM
SHEpPruM B TUIMOBBIX Iporeccax. Koadduuuentsr npeodpazoBanus suepruu. TepmoanHaMudeckas
HEPaBHOLIEHHOCTh Pa3IMUYHbIX (HOPM SHEPruu; TEPMOAMHAMUYECKAS IIKaJIa KaueCTBA TEIJIOBOM
sHepruu. MHTerpaibHoe ypaBHEHHE OajgaHca SHTPOIUH; POCT SHTPOIHMH B TEXHOJIOIMYECKOM
nporecce. OCHOBHbIE HCTOYHHMKH ITPOU3BO/ICTBA SHTPOIMH B TEXHOJOTMUECKUX Ipolieccax; olliee
BBIPa)KEHUE CKOPOCTH IIPOU3BOICTBA SHTPOIMHU Yepe3 MOTOKU CyOCTaHIUM U UX



JIBUXKYIUE cuiibl. OCHOBHBIC HAPABIICHHUS MOBHIMIEHUS 3P ()EKTUBHOCTH UCIIOIb30BAHHUS
CBIPBEBBIX U IHEPTETUYECKUX pecypcoB. KoMIIEKCHOE UCTIOJIb30BAHUE CHIPhAL.
DHEProTeXHOJIOTHYECKUE CXEMBI U UX CYIIHOCTb.

Kpurepun narencuBHoctr XTI 1 KOMITAKTHOCTH TEXHOJIOTHYECKUX YCTPOUCTB.
Konkypupyromuii xapakTep rmokasaTreieii ”HTeHCUBHOCTH (KOMIIAKTHOCTH) U
TEPMOJMHAMHYECKOTO COBEpIICHCTBA. DYHIaMEHTALHBIN XapaKTep MpoOieM YIIpaBICHUS
a0COJIFOTHBIMU CKOPOCTSIMU MTPOLIECCOB.

Xumudeckasi TEXHOJIOTUs U MatepuanoBeeHue. CoBpeMeHHasi CHCTEMaTUKa MaTEPHAJIOB
10 COCTaBY, CBOMCTBAM U (DYHKIIMOHATTLHOMY Ha3HAYCHHUIO. MaTepuasbl KaK BaKHas KaTErOpHs
MPOAYKTOB XMMHYECKON TEXHOJIOTMH. BOCIIPOM3BOAMMOCTh CBOMCTB MaTEPUAIOB KaK KJIKOUEBast
npoOiema maTepraiioBeieHus. OyHKIMOHATbHBIE MATEPUAJIbl B XUMUYECKOU TEXHOJIOTHH:
KaTaJan3aTophl, aCOPOEHTHI, AJIEKTPOIbl, MEMOpaHbI, ceHcopsl U Ap. [lapameTpsl HbIHE
MPUMEHSIEMbIX (DYHKIIMOHAIBHBIX MaTepUaIOB U IPOrHO3UPYEMBIE XapaKTepUucTUKU. Pecypc
(GYHKIIMOHATIBHBIX MAaTEPUAIIOB - OJMH U3 BaXKHEHUIINX KPUTEPUEB UX UCIIOJIb30BAHUS B
TexHoioruu. KoHcTpykunoHHsle MaTepuanibl Kak (pakTop, TUMUTHPYIOLIHUA TPUMEHEHNE
9KCTpeMalIbHBIX (PU3MUECKUX BO3ACUCTBUN B TEXHOJIOTHH. XUMUYECKOE COTPOTUBIICHUE
METAJUIMYECKUX U HEMETAIUIMYECKUX MaTepuaoB. MeTo bl 3alIUThl METAJIJIOB U CILIABOB OT
KOppo3ur. OCHOBHBIE BU/Ibl HEMETAJNIMYECKUX KOHCTPYKLIIMOHHBIX MaTepuaioB. Pojb HOBBIX
MaTepuasoB B cuHTE3€ A(P(HEKTUBHBIX TEXHOIOTHUECKUX CXeM U MHTeHCU(DUKAIIH
TEXHOJIOTMYECKUX MPOLIECCOB.

DKOHOMHYECKHE MoKa3zaTenu 3H(HEeKTUBHOCTH XUMUYECKUX MPOU3BOICTB. TeXHUKO-
SKOHOMHYECKHE OCOOCHHOCTH XUMUYECKON MPOMBINIIEHHOCTH. OCHOBHBIE TPOU3BOJICTBEHHbBIE
boHbI, 000POTHBIE CPENICTBA U TPYIOBBIE pecypchl Mpou3BoAcTB. Kputepun 3¢ hekTuBHOCTH HX
ucnonbs3oBanus. CTpyKTypa 3aTpaT Ha MPOU3BOJICTBO U peanu3aluio npoaykiun. CebecTouMocTh
MPOIYKIMH, TPUOBLIb U IIEHOOOpa30BaHUE B XUMUYECKOW MPOMBIIIIIEHHOCTH. O1leHKa
3¢ (HEeKTUBHOCTH MHBECTUIIMOHHBIX MPOEKTOB.

CTpyKTypa u TEXHOJOTHUECKUE CXEMbl XUMHUECKUX MTPOU3BOJICTB

CraTucTuveckre JaHHbIe 0 MaclITabax MUPOBOTO IPOM3BOJICTBA BAKHEUIITMX TPYIITT
XUMHYECKHUX MPOTYKTOB B TOHHA)KHOM M CTOMMOCTHOM BBIPQXKECHUH, YACTHHOM
HHEPTOMOTPEOIEHIH, CTOUMOCTH U CPOKaX CITy>KOBI OCHOBHBIX BUI0B 000pyaoBaHus. [Iporao3Heie
JTAHHBIE O CHIPEEBOM O0ECTICYCHHH KPYITHOMACIITAOHBIX MPOMBIIIJICHHBIX XUMHUYECKUX
IPOIIECCOB, BKIIOYAs MEPEepadOTKy MEPBUYHBIX SHEPTOPECYPCOB BO BTOPHYHBIE, IPOU3BOACTBO
METAJUIOB M MTOJMMEPHBIX MaTepUAIIOB, MUHEPAIBHBIX Y0OpEHUH, CepHOI KUCIOTH U T.1. O01me
CBe/IEHUS! 00 OCHOBHBIX HCTOYHHMKAX MPOMBIIIICHHBIX OTXOJ0B U BEIOPOCOB, X BO3ZCHCTBUE HA
OKpyXarolryto cpery. CI0KHOCTh U MHOTOBaPUAHTHOCTH PEIICHNUS 3a/1auil CHHTE3a U
ONITUMU3AINH TEXHOJIOTHUECKOW CXEMBI KPYITHOTO XHMUYECKOTO TIPOU3BOACTBA. [IpuHIHIT
MHOTOCTaIMHHOTO OCYIIECTBICHUS XHMUYECKOTO TIPE0Opa30BaHMsI HCXOTHOTO CHIPhSI B KOHEYHBIE
MPOJYKTHI C ONTHMAaJIBHBIM BapHHPOBAHNEM BJIOJIb TPAEKTOPHH MTPOIECca TEMITEPATyPhI U
JTABJICHUS], TOYEK BBOJIA PEareHTOB U BHIBOJIA TIOOOYHBIX MPOIYKTOB XUMUYECKUX MPEBPAIICHUH,
UCTIOJTIF30BaHUEM BCITIOMOTATENBHBIX pa00YMX BEUIECTB CEIEKTUBHOTO JACHCTBUS (KaTaln3aToOpOB,
abcopOeHTOB U T.J.), OpraHu3aleld MECTHBIX PEUKIIOB MaTepHalIbHBIX MOTOKOB. CTPYKTypHas
OpraHu3aIys MpoLECcCOB TEMJI000MeHa U BCIIOMOTaTeIbHBIX TOTOKOB TEIUIOHOCUTENEH B
COBPEMEHHBIX TEXHOJIOTHYECKHX CUCTEMAax, HallpaBJIeHHAs Ha yTUIM3AIMIO TEIIOThI
(TepMHUYECKOM 3KCEPTruM) SK30TEPMUUECKUX CTaAni Mpoliecca MpH MPOBEACHUH €T
SHJIOTePMHUYECKHUX cTaauii. Heo6X0IMMOCTh ONTUMHU3ALIMU HE OTJENBHBIX CTaIuH, a
TEXHOJIOTUYECKOM CXeMbI MPOM3BOCTBA B 11€JI0OM. Boja Kak chlpbe M KOMIOHEHT XMMHYECKHX
IIPOM3BOJICTB; MPOLIECCH BOJOMOATOTOBKH U MOJCUCTEMBI BOJI00OOPOTA B TPOMBIIIIEHHOCTH.
[ToacucreMbl KOHTPOJIS U yIIPaBJIEHUS TEXHOJIOTHYECKUMU TpolieccaMy. BUbl TEXHOIOTHYECKOTO
aHaM3a Ha XMMUYECKHUX NMpeaAnpusaTusaxX. [lepcrnekTHBbI NCTI0Ib30BaHMs CYTIEPKOMITBIOTEPOB /IS
aHaJ3a IMHAMHYECKOTO OBEJICHUS MHOTOCTYIIEHYATHIX TEXHOJIOTHYECKUX CUCTEM U
ONTUMAJILHOTO yNPaBJIEHUs I€HCTBYIOIIMMHU IPOU3BOICTBAMHU.

Texnoiorus azora
KiroueBoe 3HaUCHNE TEXHOIOTUH CBA3BIBAaHUSI aTMOC(HEPHOTO a30Ta B IPOU3BOICTBE



POI0BONIBCTBUSA. CTPYKTypa COBPEMEHHOI'O ITPOM3BOICTBA aMMHaKa M3 IIPUPOIHOTO Ta3a:
OCHOBHBIC 0JIOKH M CBsI3H. [ MOKOE MCIIOJIb30BaHUE TETEPOTCHHBIX KAaTaanu3aTOPOB B
MHOT'OCTYIICHYATONW CXEME IIPUTOTOBJICHHUS M OYUCTKH a30TOBOAOPOAHON cMecu. Hanbomee
BaKHBIC CXEMHBIC PEIIICHHMS, HAIPABJICHHBIC HA SHEProcOepeKeHNE: CONPSHKCHUE
SHAOTEPMUYECKON PEaKIIMi KOHBEPCHH METaHa U AK30TCPMHUCCKHUX ITPOIIECCOB OKUCIICHHS
TOILUIMBA B IIIAXTHOM PEaKTOPE; MOCISAOBATCIIBHOE CHUYKEHUE TEMIIEPaTyphbl Ha CTAIUSIX
KOHBEPCHUH OKCHJIA YIJIEPO/Ia; paclpe/IeCHHBIN 110 BEIcOTe abcopOepa BBO abcopOeHTa (pacTBOpa
MDBA) ¢ pa3IM4HON CTENIEHbIO PEreHepaIlii U COOTBETCTBEHHO PACIIPEICIICHHBIN OTBOI
PEreHepUPOBAHHOTO PAcTBOpa U3 JiecopOepa; nHPpacTPyKTypa MOTOKOB TCIUIOHOCUTEIICH - BOJIbI K
napa. OCOOEHHOCTH ITUPKYJIAIIMOHHON CXEMbI CHHTE3a aMMHaKa; PU3NKO-XUMHUECKHE OCHOBBI
BBIOOPA ONTHMAIILHOM CXEMBbI CHHTE3a aMMHAaKa; MPOPUIHPOBAHIE TEMIIEPATYPHI IO BBHICOTE
KOJIOHHBI CHHTE3a. Y Tuin3anus "mpoayBoYHbIX" ra30oB. OleHKa NOTEPh IKCEPTUU U KAlUTAIbHBIX
3aTpaT Ha PA3IUYHBIX CTAIUSIX IMPOU3BOJCTBA aMMHUAKa M COBPEMEHHBIC TEHICHIIUN B €T0
ontumu3anuu. CTpyKTypa ¥ OCHOBHBIE OCOOCHHOCTH COBPEMEHHOW TEXHOJOTUUECKON CXEMBI
MIPOM3BOICTBA A30THOM KUCIOTHI. PU3NKO-XUMHUYECKHE OCHOBBI H aImapaTypHoe 0hopMIICHHE
MIPOIIECCOB CEJIEKTHBHOTO KaTaJTUTHYCCKOTO OKHUCICHUS aMMUaKa, OKMCIICHHUS OKCUIOB a30Ta U UX
abcopO1uu. CXeMbl KaTaTUTHISCKOTO 00€3BPEKUBAHUS OTXOAITUX ra3oB. [IpuarmHbI HU3KOH
AKCEepreTUIecKoi 3(HEeKTUBHOCTH ITPOU3BOICTBA A30THOM KUCIIOTHI.

[IpousBoacTBO HUTpaTa aMMOHUA. VICII0JIb30BaHUE TEIIIOTHI HEUTPATU3ALINY.
[TpounsBocTBO Kapbamuia.
[TepcrieKTHBBI OMOTEXHOIOTHH B PEIICHUH TTPOOJIEMbI (DHKCAITH a30Ta B TIOYBaX.

[TepepaboTka pochopcoaepxaIiero Copbs

Bunet pochopcoaepxatiiero coipbsi: anatuthl 1 pochopuThl, MUPOBBIE 3aT1aChl 1 OCHOBHbBIE
MECTOPOXKACHHs. Pa3nnumns MHHEpaIoruueckoro cCocTaBa U CBOMCTB, OMpEAesoNnne BEIOOp
croco6a TeXHOJIOTMYeCKON epepaboTKU: KUCIOTHOTO, TEPMHUECKOTO, TUAPOTEPMUUYECKOTO,
IUIa3MOXUMHUYECKOr0. MexaHoXxuMHuUecKast akTuBalus (pochopcoepKaiiero Chlpbs.

CoBpeMeHHOE COCTOSIHHE MTPOU3BOJICTBA U MOTpednenus pochopa u pochopHBIX KUCIOT.
DKCTpaKIMOHHAs KUCJIOTa KaKk OCHOBA MIPOU3BOJICTBA MUHEPAIIbHBIX YI00pEHUH.
DIeKTpOoTepMUYECKH crIoco0 MOTy4YeHuUs deMeHTapHoro gocdopa u repmuueckoit pochopHoit
KHUCTIOTHI.

DU3NKO-XUMUYECKHE OCHOBBI Pa3I0kKeHUsl IPUPOAHBIX (ochaTOB CEPHOM, a30THON U
docdopnoii kucnoramu. [lomurepmudeckuii ananu3 (a3oBbIX PaBHOBECUI B PaCTBOPAX
MHOT'OKOMIIOHEHTHBIX CUCTEM - OCHOBA BbIOOpa TEXHOJIOTUYECKHX ITapaMeTpoB Mpoliecca
KOMIUIEKCHOU niepepaboTku anaTuTa. JleruapaTHbIA, TOTYyTUAPATHBIM U aHTUIPUTHBIN CIIOCOOBI
pasnoxxeHusi. CoBepIICHCTBOBaHME allapaTypHOro opopMIIeHHs Mpolecca: Nepexoa oT Kackajaa
PEaKTOPOB C MepeMenInBaHueM K Ta0UPUHTHOMY TUITY HEMIPEPhIBHOTO dKCTpakTopa. OuibTparus
u oTMbIBKa (hocdorunca. CoctaB U KOHIIEHTpaIus oopaszyromeincs GochopHOi KHCIOTH B
3aBHCHUMOCTH OT TeMIEpaTyphl M crioco0a pasioxeHus anarurta. Boienenue u yTuian3amus
¢dTopucThIx razos. bananc o ¢pTopy B npousBoacTBe HocHOpHOIl KUCTOTHI U YAOOPEHHIA.

[Ipou3BocTBO 3KCTpaKIMOHHON (hOCHOPHOM KHCIOTHI M YAOOPEHUN — OCHOBHOM
NOTPEeOUTENTh MUPOBOTO MPOU3BOCTBA CEPHON KUCIOTHI. COBpEMEHHOE COCTOSTHUE MTPOM3BO/ICTBA
CepHOI KHUCIIOTHI 3 Pa3IMYHBIX BUIOB CHIPBs (ITPUPOIHAS cepa, KOTYEAaH, CEPOCOIEpIKaIIne
OTXOJISIIHUE Ta3bl MepepadOTKH MOTMMETAIITHYECKUX Py, Cepa H CEPOBOIOPO U3 HedTel 1
MPUPOTHOTO Ta3a). PochOruIC - 0TXO TPOU3BOICTBA IKCTPAKITMOHHON (POCPOPHOI KUCTOTHI -
MOTEHIMATHHBIN HCTOYHHK CHIPhS IS TIOYYECHUS] CEPHOM KUCIIOTHI M TIOCTPOCHHUS 3aMKHYTHIX
[IMKJIOB B MPOM3BO/ICTBE yI00PECHHIA.

Karanutuueckue mporeccsl HedTenepepaboTKu

MupoBeble 3anacsl HeTH, OCHOBHBIE TIOKa3aTeNId PACIIPOCTPAHEHHOCTH U MTOTPEOICHUS
HedtH o ctpanam. Jedurur HedTr. OCHOBHBIC LIEJEBBIC IPOIYKTHI HEPTEIEPepaOOTKH.
[TepBuuHbIe U BTOpUYHBIC TIpOIecChl HedTenepepaboTku. ['myOokas nepepadboTka HEPTH C
HCIIOJIb30BaHNEM KaTATUTUYECKUX MPOIIECCOB - OCHOBA PECYPCOCOSPEKESHUS U MOTYICHUS



BBICOKOKaY€CTBEHHBIX MOTOPHBIX TOIIMB, CMa30UHBIX MACEJ U HIMPOKOr0 aCCOPTUMEHTA CHIPhS
JUTSE He(PTEeXMMHUYECKOT0 U MUKPOOMOJIOTHIECKOTO CHHTE3a.

KaTranutrnueckuii KpEKUHT - BA)KHEUITMHA MHOTOTOHHAXHBINA TEXHOJIOTHUYECKUI ITPOLECC
nepepaboTku HeTAHBIX (pakiuil. XUMUYECKHUE OCHOBBI TPOIIECCA U 1IEIEBbIC TPOIYKTHI.
MHOroBapHaHTHBINA COCTaB KEPOCHHO-Ta30MJICBBIX (DpaKIUii - OCHOBHOI'O CBHIPhS IpoIecca
KaTaJIUTHYECKOTO KPEKUHTA U METOIBI €r0 TOJATOTOBKH (TUIpOooOeCcCepruBaHNe U THPOOUUCTKA).

AJIOMOCHJIMKATHBIE KaTAJIM3aTOPbI KPEKUHTA (OT IPUPOIHBIX TJIMH JI0 COBPEMEHHBIX
[IEOJTUTCOICPIKAIINX CHHTETUYECKUX KaTaln3aTopoB). Poib aMoppHON amroMOCHIHKATHON
Matpuilbl. CHHEPrU3M B CHUCTEME IIEOJTUT - MaTpuiia. [ MOKOCTh mpoliecca Mo ChIPhIO 3a CUET
[[EJICHAIIPABICHHOTO MOIU(DUIIMPOBAHUS KaTaanu3aTopa (BBEICHUE MATPUIIbI, TOJIU3APSTHBIX
KaTHOHOB, yJIbTPACTAOMIH3AIINS ), TIPUIAHUE YCTOMYUBBIX MEXaHUYECKUX U THIPOMEXAaHUICCKHIX
CBOICTB (MUKpOC(epu3alus, BBeieHne 6apuToB U mp.). FI3MeHeHne CBONCTB KaTanu3aropa
(aKTUBHOCTH M CENIEKTUBHOCTH) B MIPOLIECCE KPEKUHTa U HEOOXOAUMOCTh pereHepaluu
KaranusaTtopa. Poiib poreccoB MaccornepeHoca B OCYLECTBICHUN KaTAIMTUYECKOIO KPEKUHTa.

DBOJIOIUS TEXHOJIOTUYECKOT0 0(hOpMIICHHS MPoIiecca KaTaTUTUYECKOTO KPEeKUHTa:
CTaIlIOHAPHBIN CJIOH KaTamu3aTopa, ICeBA00KMKEHHBIN CI0H MUKPOC(hEpHOro KaTaanu3aTopa,
JBWKYIIUICS CIOW IPaHyJIMPOBAHHOTO KaTalIN3aTopa, ABUKYILIHUICS CJION IIAPUKOBOTO
KaTaJin3aTopa ¢ COOCHBIM PaCIIOIOKEHUEM PEAaKTOpa U pereHeparopa ¢ THEBMOTPAHCIIOPTOM,
KpekuHr B mudt-peaktope ¢ goxurom CO B CO2 u ynaBiuBaHHEM CEPHUCTHIX COCTUHEHUN B
pereneparope.

OCHOBHbBIE TEXHOJIOTUYECKUE MTapaMeTPpbl COBPEMEHHOTO ITpoliecca: TEMIIeparypa,
naBjieHue, 00beMHAasi CKOPOCTD MOIa4YH ChIPbsl, KPATHOCTh HUPKYJISAIMU KaTaIU3aTopa U ero
XapaKTepUCTUKA. BilMsiHIE MacCOBBIX IOTOKOB B PEAKTOPE U pEreHepaTope Ha yCTOMYHUBOCTh
TEMIEPATYPHBIX PEKUMOB KaTATUTUYECKOTO KPEKHHTa U 3(PPEKTUBHOCTD MPOLIECCa B LIETTOM.
CoBeplIeHCTBOBAHUE MPOIIECCa: MOBBIILIEHNE aKTUBHOCTH U IIPOYHOCTU KaTaJln3aTOPOB,
KATAJINTUYECKOTO0 KPEKUHIa C IPYTUMHU KaTAIUTUYECKUMHU MPOLECCAaMU - TPUMEHEHUE CXEM C
MOJTyCKBO3HBIM IMOTOKOM KaTaln3aTopa, CONPsHKEHUE KaTATUTUYECKU pe)OpMUHT, MIATPOPMUHT,
BUCOPEKUHT U JIp.

DNEKTPOXUMHUECKOE MPOU3BOACTBO XJIOpa U KAyCTUYECKOUN COIbI

DU3NKO-XUMUYECKUE OCHOBBI ITPOLIECCa 3JEKTPOIN3a BOJIHBIX PACTBOPOB U PacIlIaBOB
XJIOPUJIOB ILIE€JI0YHBIX METAJUIOB. banaHc HanpsHKEHUS U pacxo[l JIEKTPOIHEPTUH Ha 3JIEKTPOIIN3.
Brixoa mo Toxy. MarepuanbHbIi U TEIUIOBOM OanaHChl diekTposin3epa. OCHOBBI TEOPUH MEpEeHOCca
B Anadparmax 1 HOHOOOMEHHBIX MeMOpaHax. Pacnpenenenue razoconepxanus B
MEX3JIEKTPOJHOM MTPOCTPAHCTBE. AHAIN3 BIUSHUS HEOTHOPOAHOCTEHN pacipeiesieHns ToKa 1
(GuIbTpaUK 3JIEKTPOIUTA HA BBIXOJI IO TOKY MOOOYHBIX MPOTYKTOB.

Tunsl IPOMBIIUIEHHBIX AIEKTPOJIN3EPOB. DIEKTPOIU3EPHI C TBEPIBIM KaTOAOM:
nuadparMeHHbI 1 MEMOpaHHBINA. DJIEKTPOIU3EP C PTYTHBIM KaTo10M. PeakTop s pa3nokeHus
amMasibraMsbl. DJIEKTPOIU3EP ISl SJEKTPOIN3a PACIIaBOB XJIOPHUJIOB IIETOYHBIX METAJUIOB.

OcHOBHbIE CTaIuU MPOU3BOCTBA XJIOPA U KayCTHUECKOH cofbl. [IpuroroBienue n ouncTka
paccosa. DIeKTpOoIu3 BOJAHBIX PACTBOPOB U paciiaBoB. OU3HKO-XUMUYECKHE OCHOBBI
KOHJEHCAILIUHU KHUAKOro xjopa. Ocymika, KOMIPUMUPOBAHNE U KOHJIEHCAIHS KUKOTO XJI0pa.
XpaHeHME U TPaHCIIOPTUPOBKA KUAKOT0 Xjopa. Ocylllka U Iepekadka BoJopoja. Beimapka n
IUIaBKa KayCTUYECKOM COMbI. DKOJOTHUECKUE MPOOIeMBbl IPOU3BOCTBA XJIOpA U KayCTUYECKON
COJIBI.



