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1. IEJIM OCBOEHMUSA JUCHHUIIJIMHBI

Kypc umeer mesibio OBIajcHUE METOJAMH CO3JaHHS I(P(HEKTUBHBIX XHUMHYECKHUX IPOU3-

BOJICTB HAa OCHOBE METOJIOB CHHTE3a U aHaJIN3a XUMUKO-TeXHoorudeckoi cuctemsl (XTC).

3agauyu JUCHMILIAHDI.

OcHoBHbIe 3a1a4M Kypca "OO0mmas XuMudecKast TeXHOJIOTHS "

- U3yYeHHE XMMHUYECKOTO MTPOU3BOACTBA KaK XUMHUKO-TEXHOJIOTHYECKONH CUCTEMBI, €€ Opra-
HU3AIUHU, CTPYKTYPhI B PYHKITMOHHUPOBAHHE;

- U3y4YeHHUE METOJI0B 0aJaHCOBBIX PAaCUETOB, aHAJM3a XUMHUUYECKOTO TIPOU3BOICTBA, OMpEIe-
neHus ero 3PeKTUBHOCTH;

- 00yuyeHue metosiaM U npremam pa3paboTku XTC u onTUMaIbHON OpPraHU3alUMH XUMHUKO-
TEXHOJIOTHYECKHX TIPOIIECCOB B HEM:

- pa3BUTHE TEXHUYECKOTO MBIIIJICHUS W DPYAUIMU TPH aHAIW3E M CHHTE3€¢ XHUMHUKO-
TEXHOJIOTHYECKUX CHCTEM;

- 3HAKOMCTBO C HEKOTOPHIMH KOHKPETHBIMH XMMHYECKUMHU MPOU3BOJICTBAMH, Ha MIPUMEPE
KOTOPBIX IPEIMETHO JEMOHCTPUPYIOTCSI OCHOBHBIE TEOPETUUYECKUE TTOJIOKEHUS Kypca.

2. MECTO JUCHUMIIJIMHBI B CTPYKTYPE OIIOII BO

XUMHYecKasi TEXHOJIOTUSI — UHTET pUupyromasa Hayka, KoTopas 633preTCH Ha Q)YHHaMCHTaJ'IB—
HBIX OCHOBax XHMMHU, (bHSHKH, MCXAaHUKH, MATCMAaTUKH, YIIPABJIICHHUA U D KOHOMHKH. I[aHHBIﬁ KypcC
MpeaCTaBJIACT coboit BBCACHHUC B XMMUYCCKYIO TCXHOJIOTUIO KAK HAYKY U IIPCAHA3HAYCH IJIA 061116—
'O O3HAKOMIICHUA C XUMHUUYCCKUMU ITPOU3BOACTBAMH, PACCMOTPCHHA O6IJ.[I/IX HpO6J’I€M CHHTC3a U
aHalJIn3a XUMHYCCKUX IIPOU3BOJCTB. 06061113}011_[66 Ha4aJl0 B KYypcCe npeo6nanaeT Hana omnucarciib-
HBIM I10 IIPOU3BOACTBAM p33H006pa3HBIX XUMHYCCKUX IMMPOAYKTOB.

B Kypce ”O61ua;1 XHMHYECKasl TEXHOJOTUs'" XMMHYECKOE IIPpOU3BOACTBO paCCMaTpUBACTCA
KaK XHUMHKO-TCXHOJIOTUYCCKAA CUCTEMA, U 3TO OMPCACIIICT METOAUYCCKYIO OCHOBY HU3JIOKCHHUA U
HU3YUYCHU MaTCpHraia Ha OCHOBE TCOpUH CUCTEM U CUCTEMHOI'O aHaJIn3a.

Pemienue TCOPCTUUCCKUX H MPUKITATHBIX HpO6J’IGM KypCa OCHOBBIBACTCA HAa aHAJINM3C U UC-
IIOJIb30BaAHUU 06IJ_[I/IX BaKOHOMepHOCTeﬁ MMPOTCKAIOMIUX XUMHUUYCCKUX U (1)330BI>IX npeBpameHI/Iﬁ,
SIBIICHUI INEpeHOCA TCIlJIa U BCUICCTBA U 3aKOHA COXPAHCHUS SHCPTHUU U MACCHI B CJIIOKHBIX pCaru-
pyromux CHUCTECMaAX. PaCCMOTpeHI/Ie XUMHUYCCKOr'o IMPOU3BOACTBA KAK CHUCTEMbI B3aMMOCBA3aHHBIX
3JICMCHTOB, ITIOTOKOB U ITPOTCKAKOIINX B HUX INPOHCCCOB MO3BOJIACT BBIAIBUTH B HEM HOBBIC CBOMCT-
Ba, BOSHHUKAIOIIHEC B TEXHOJIOTHYECKOM CHUCTEME U HE MPOABJIAIONINUECH B €€ 3JICMCHTAX.

Z[I/ICL[I/IHJ'II/IHS. OTHOCHUTCS K 0a30BOIi YacTH yqe6Hor0 IJ1aHa moATrOTOBKHU 6aKanaBpa. 3HaHI/IH,
MMOJIYYCHHBIC B TAHHOM KYpPCC HeO6XOI[I/IMI>I IS JajJbHEMIero 06y‘ICHI/I5{ 10 TaKUM JHUCHUIIIIMHAM,
KaK MPOLECChI U aIlllapaThbl XHUMHYECKOMN TEXHOJIOTUH, MOJACIIMPOBAHUC XUMUKO-TECXHOJIOTHUYCCKUX
nponeccoB, XUMHUUCCKHUE PECAKTOPHI.

3. KOMIIETEHLHUHA OBYYAIOILIEI'OCsl, POPMUPYEMBIE B
PE3YJIbTATE OCBOEHUSA JNCHUIIVINHBI

1) 3narb:

- OCHOBHBIE MIPUHIIUIIBI OPraHU3aIluKl XuMrdeckoro nmpoussojctra (ITK-1);

- HepapXUIECKYIO CTPYKTYpy XUMuueckoro npou3soctaa (I1K-1);

- METO/IbI O1IeHKH 3¢ dexTrBHOCTH pom3BojicTBa (OITK-1);

- 00IIIHe 3aKOHOMEPHOCTH XUMH4eckux rmporiecco (OITK-1);

- OCHOBHBIE XUMHUeckue rpousBozcTaa (ITK-1).

2) Ymern:

- PacCUUTHIBATh OCHOBHBIE XapaKTEPUCTUKU XuUMHUueckoro mporiecca (TTK-1);
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- BBIOMpATh PalMOHAIBHYIO CXEMY IIPOM3BOICTBA 3aaHHOro npoaykra (ITK-1);
- OIIEHUBATh TEXHOJOTHUECKYIO 3 (eKTHBHOCTH mpon3BocTia (ITK-1);
- UCIOJIb30BaTh 3aKOHbI (PU3UKU, XUMHH JUIS OMHCAHUS XUMHKO-TEXHOJIOTHYECKUX CHUCTEM
(XTC) (OIIK-1);
- TI0JIL30BATLCS MaTeMaTHUECKUM armaparom st ormmcanus XTC (OIK-1).
3) Baagern:
- MeToiaMu aHaK3a 3(QGEKTUBHOCTH pabOThI XUMUUeckuX mpousBozacTs (ITK-1);
- METOAaMHu MaTteMaTrdeckoro moaenuposanus (OITK-1);
- metonamu anaamuza XTC (OITK-1).
B npouiecce 03HakOMIICHHS TUCUUIUIMHBL CTYJEHT GOPMUPYET U IEMOHCTPUPYET CIETYIOLINE
obuienpodeccruoHanbHble U MPOPECCHOHATbHbIE KOMIIETEHIINU:
CIOCOOHOCTH U TOTOBHOCTH HCIIOJI30BaTh OCHOBHBIEC 3aKOHBI €CTECTBEHHOHAYUHBIX JUCIIH-
IMH B ipodeccruonanbHoit aesreasHocTH, (OTIK-1);
CIOCOOHOCTh U TOTOBHOCTH OCYIIECTBIIATh TEXHOJOTUYECKUH IMPOLIECC B COOTBETCTBUH C
pErJaMeHToOM M MCMOJIb30BaTh TEXHUUECKHUE CPEACTBA JJIi U3MEPEHUS OCHOBHBIX [1apaMeTpOB TEX-
HOJIOTUYECKOT0 TPOoIecca, CBOUCTB ChIpbs U npoaykiuu (TTK-1).



4. CTPYKTYPA U COAEP) KAHUE JUCHUITJIMHBI (MOAYJISI)
OO11as TPyI0EMKOCTh TUCITUTLTUHEI COCTABIsIET 9 3a4eTHRIX eIuHHUII, 324 Jaca.
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4.1.TeopeTnueckunii Kypc

Tema 1. Xumuueckas TEXHOJIOTHUSA — HayKka 00 OKOHOMMHYECKH, DKOJIOTHYCCKHN U COITMAJIBHO
000CHOBaHHBIX CIIOCO0AX M MpoIeccax MepepadoTKU CHIPhS ¢ M3MEHEHUEM €Tr0 COCTaBa M CBOWCTB
yTeM MPOBEACHMS] XUMUYECKUX U (PU3UKO-XUMHUYECKUX MPEBPAICHUH B MPeIMEThl MOTPeOIeHUs



U cpeAcTBa Mpou3BoACTBA. OOBEKT XUMUUYECKON TeXHONOTUU. [IpobeMbl U MyTH pa3BUTUS XUMHU-
YECKOM TEXHOJOTHH U XUMUYECKHUX MPOou3BOACTB (exyus 1).

Tema 2. XvuMuyeckoe MpoOU3BOJACTBO. Mepapxuueckas CTPYKTypa, COCTaB M KOMIIOHEHTBI
XHUMHUYECKOTro Tpou3BojcTBa (Jexyus 2).

4.2. [lepeyeHb TeM J1a00PATOPHBIX 3aHATHI

Jlabopamopnoe 3anamue 1. NUactpykrax o Th. O3HakomieHue ¢ 1a00paTOpPHBIM KypcoM
muciuiuiHael. Pacuer pacxomnbix koadunuentoB. CocTaBieHHe MaTepHalbHBIX OanlaHcoB. (2
yaca).

Jlabopamopnoe 3anamue 2. Bomonnenue gadopaTopHbix padot NeNe 1-3: "Dnexkrponutu-
YecKkoe MOoMydeHHe THApPOKcHaa Hatpus u xjopa", "IIpurotoBiieHHe W MCHBITAHHE TUICHKOOOpa-
syromux BemecTB”, “Tlomyuenue mputa". 3amura padot (4 yaca).

5. OBPA3OBATEJIBHBIE TEXHOJIOT'MA

JInist TOCTYDKEHUS TUIAHUPYEMBIX Pe3yJbTaToB OOy4YeHUs, B AUCHUIUIMHE «OO0Mmas XuMude-
CKasi TEXHOJIOTHsS» UCTIOJIB3YIOTCS pa3nyHbIe 00pa30BaTeIbHbIC TEXHOJIOTHH:

1. Ungpopmayuonno-pazsusaiowue mexnonocuu, HaNpaBICHHbIC Ha OBJIAJIEHUE OOIBIIMM
3aracoM 3HaHHIA, 3aIOMUHAHKUE U CBOOOHOE ONICPUPOBAHUE UMHU.

Hcnonp3yeTcs JIEKIMOHHO-CEMUHAPCKUN METOJ, CaMOCTOSITEIbHOE U3yYCHHUE JIUTEPATYPHI,
NPUMEHEHHE HOBBIX MH(DOPMAIMOHHBIX TEXHOJIOTHUH JIJISI CAMOCTOSITEIILHOTO IMONIOJHCHUST 3HAHHIA,
BKJTI0YAasl UCTIOJIb30BAHNE TEXHHUECKUX U JICKTPOHHBIX CPEJCTB MH(POPMAIIHH.

2. JlesimenvHocmHble NPAKMUKO-OPUCHMUPOBAHHbIE MEXHOL02UU, HaIpaBIeHHbIe Ha (op-
MHUPOBAHHE CHUCTEMBI MPOPECCHOHAIBHBIX MPAKTUYCCKUX YMEHUH MPH MPOBEICHUH dKCIICPUMEH-
TaJIBHBIX HCCIICJOBAHMA, 00ECICUNBAIONINX BO3MOXXHOCTh KAYECTBEHHO BBINOJHATH Mpodeccuo-
HAJIbHYIO JCSATEIBHOCTb.

3. Passusarowue npodieMHO-0pUeHmMuUposanHvle MexHoaI02ulL, HalpaBlIeHHbIE Ha (OPMHPO-
BaHHUE U Pa3BUTHE MPOOJIEMHOTO MBIIUICHHUS, MBICIUTEIBHON aKTUBHOCTH, CIIOCOOHOCTH TPOOIeM-
HO MBICITUTh, BUJIETh U (DOPMYIHPOBATH MPOOJIEMBI, BEIOUPATh CIIOCOOBI M CPEJICTBA JIJISl UX pellie-
HUSL.

Hcnonb3ytoTcst BUIBI TPOOIEMHOTO O0yUYEeHHsI: OCBEIIEHHE OCHOBHBIX MPOOJIeM Ha JEKIUsX,
yueOHbIe JTUCKYCCHH, KOJUIEKTUBHAS MBICIUTEIbHAS AESITETbHOCTh B TPYIIAX MPU BHIMOIHEHUU
1a00paTOPHBIX PadoT,

Jluunocmmuo-opueHmuposantvle mexHoio2uy 00yyeHus, 00ecTeduBalonIie B Xo/1e yueOHOro
mpolecca y4eT pa3IudHbIX CIOCOOHOCTEH 00ydaeMbIX, cO3JaHuEe HEOOXOIUMBIX YCIOBUN TS pas-
BUTHUS UX WUHIUBUIYAIbHBIX CIIOCOOHOCTEH, pa3BUTHE aKTUBHOCTH JIMYHOCTU B Y4€OHOM MpoIiecce.
JIMYHOCTHO-OPUEHTUPOBAHHBIE TEXHOJIOTMH OOYyUEHUS pealnu3yloTCs B pe3ylbTaTe WHIUBUIYATb-
HOTO OOIIEHUS TMPENoAaBaTeis U CTYACHTA MPHU BHIIOIHEHUH JOMAIIHUX WHANBUAYaIbHBIX 3a/1a-
HUH, MOArOTOBKE MHIWBU/IyaJbHBIX OTYETOB MO Ta0OPATOPHBIM paboTaM.

4. ]Jlns meneHamnpaBieHHOTO M 3(¢GeKTUBHOTO (HOPMHUPOBAHMS 3alUIAHUPOBAHHBIX KOMIIE-
TEHIUH y 00ydaronmxcs, BEIOPaHbI CIEIyIOIIne coueTanus (opM OpraHu3aluu yaeOHOro mporec-
ca M METOJIOB aKTUBU3AIMH 00pa30BaTEIbHOMN AEITETbHOCTH:

- TIpY BBITIOJTHEHUU 1a00paTOPHBIX paboT: paboTa B KOMaH/E, METO/I BHIOOPOYHBIX OTBETOB,
UCCIIEIOBATEIbCKUI METO/T, aHAJIN3 KOHKPETHBIX CUTYaIuii (case-study);

- IPY YTEHUU JICKIMI: HTHTePaKTUBHAS JIEKIUs, OMEepPesKarolas caMoCToATeIbHas padoTa,
"MO3roBoil mtypm";

B pamkax paOoThl HaJl cofep)aHUEeM JUCIHUILIMHBI UCIOIB30BaHbI cieayromue GopMbl pa-
60T:

- 1abopaTopHbIE UCCIENOBaHUS C NajbHeHIIel HHTepIpeTauell MOMTy4YeHHBIX TaHHBIX.



6. OHEHOYHBLIE CPEACTBA JJIA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTHU,
MMPOMEXYTOYHOM ATTECTAIIMM 11O UTOT'AM OCBOEHU A TACIUILIMHBI
1 YYEBHO-METOIMYECKOE OBECIIEUEHUE CAMOCTOSITEJIbHOM PABOTHI
CTYJAEHTOB

6.1. [Ipumep TECTOB K TEKYLIEMY KOHTPOJIIO.

1. EcrectBeHHas MpUKIIaIHASI HAYKa O CIIOco0ax M MPOIeccax MPOU3BOJICTBA POMBIIUICHHBIX XHMH-
YeCKHX IPOYKTOB - ITO:

- OpraHrYecKasi XuMus

- XUMHYeCcKas TEXHOIOT S

- pusnyeckas XuMus

- HEOPTaHUYECKask XUMHUSI.

2. O0OBEKTOM XUMHYECKOH TEXHOJIOTHH SBJISIOTCS:

-METOJIbl XUMHUYECKOH TEXHOJIOTUU

- XUMHYECKOE MTPOU3BOJICTBO

- METLTYPTHs

- XUMHYECKHE TPOIECCHI.

3. IIpon3BoACTBO MPOJYKTOB HA OCHOBE MPOLIECCOB, MPOUCXOAAIIUX B )KUBOU KIIETKE OTHO-
CHUTCA K:

- TEXHOJIOTHH OCHOBHOT'O OPraHUYeCKOI0 CHHTE3a

- BBICOKOMOJICKYJISIPHON TEXHOJIOTHU

- OMOTEXHOJIOTUH

- IPOU3BOJICTBY OPTaHUYECKUX MPEIapaToB

4. TIpon3BOICTBO OPraHMIECKHX PEAKTHROB, IPEIIAPATOB M JICKAPCTBEHHBIX BEILICCTB OTHOCHTCS K:

- TOHKOMY OPTaHUYECKOMY CHHTE3Y

- OMOTEXHOJIOTUH

- OCHOBHOMY OPI'aHUYE€CKOMY CHHTE3Y

- He)TEXUMHUYECKOMY CHHTE3Y.

5. 'moGanbHBIME TpOOIEMaMU YETOBEYECTBA, KOTOPHIE pellaeT XUMHUUYECKas TeXHOJO-
THSA ABISIOTCA:

- IPOJIOBOJILCTBUE

- DKOJIOTHS

- 3aIIMTa )KUBOTHOTO U PACTUTEIHLHOTO MUPA .

6. OOmras CTpyKTypa XMMHUYECKOTO MTPOM3BOJICTBA BKIIIOUAET B ce€0s MOATOTOBKY U Tepepa-
OOTKY CBIpbS, BBIICICHUE MPOAYKTA, YTHIU3AIUIO OTXOA0B, MOJArOTOBKY BCIIOMOTAaTeNbHBIX MaTe-
pHAalIOB, BOJOMOJTOTOBKY, OSHEPreTHYECKYI0 CUCTEMY M CHUCTEMY YIpaBJICHHs, KOTOpPbIe Ha3bIBa-
FOTCA:

- (pyHKUIMOHAIBHBIMH YaCTSIMHU

- COCTaBHBIMHU YaCTSMHU MTPOU3BOJICTBA

- COCTaBIIAIOIIMMHU TTPOU3BOJICTBA

- CTaAUsIMU TIPOU3BOCTBA

7. ChIpbe, BCIIOMOTaTesbHbIe MAaTepPUAIbI, MPOIYKTHI, OTXOJIbI TIPOU3BO/ICTBA, SHEPIHIO KIIACCH-
(prLMpYrOT KaK:

- IEpEMEHHBIE KOMIIOHEHTHI TPOU3BOJICTBA

- IOCTOSIHHBIE KOMITOHEHTHI IIPOM3BOJICTBA

- KOMIIOHEHTHI TIPOU3BOJICTBA

- BCE MIEPEUUCIICHHOE

8. CrpouTenbHble KOHCTPYKIIMH, alapaTypy, YCTPOHCTBA KOHTPOJIS U YIPABIICHHsI, 0OCITYKUBAFOLITHI
TIEPCOHAIT OTHOCSIT K:



-IiepeMeHHBIM KOMIIOHEHTaM ITPOU3BO/ICTBA
- OCHOBHBIM KOMIIOHEHTaM MPOU3BOCTBA
- IOCTOSIHHBIM KOMITOHEHTaM MPOU3BOACTBA
- BCE MIEPEUUCIIEHHOE
9. BemmiectBa 1 Marepuaiibl, He MOJYICKAIIME TabHEHIICH repepaboTKe U HarpaBIisieMble Ha YTHIIN3a-
LU0 HA3bIBAIOT:
- OTXOJaMH MPOU3BOJICTBA
- MOJIYIPOAYKTaMHU
- BCIIOMOTaTEJIbHBIMU MaTepuaiaMu
- HEKOHUI[UOHHBIMH MPOAYKTaMHU
10. Xummdeckue BEIeCcTBa, MOCTYTIAFOIIHE Ha MepepadOTKY, HA3bIBAIOTCS:
- pacXoJHBIMU MaTepUalaMu
- CbIpbeM
- UCXOJITHBIMH MaTepHajaMu
- BCE MIEPEUUCIIEHHOE
11. OcHOBHBIE XUMHYECKHE BEILIECTBA, IOJydaeMble B pe3ybTaTe nepepaboTKu ChIpbs U
npelHa3HauYeHHbIe I MOTpeOIeH s, HA3bIBAIOTCS:
- IPOJTyKTaMH
- MIOJIYIPOAYKTaMHU
- CHHTE3UPYEMBbIMH BEIIECTBAMU
- IPOJIyKTaMH PEAKIIUU
12. YcranoBuTe cOOTBETCTBUE (YHKIIMOHAIBHOIO AJIEMEHTA C €ro o0o3HaueHHEeM (HOMe-
POM) B CTPYKTYPE XMMHUYECKOT'O ITPOU3BOJICTBA.

Hpeayer cenoeaoffl
‘ a) BbIENIEHUE TMPOAyKTa; O)

CaHWUTApHAasi OYMCTKA U YTUJIH-
3alKs OTXOOB; B) MOJArOTOBKA
CBIPBS; T) BOJOMOATOTOBKA; JI)
XUMHYEcKas TepepadoTKa Chl-
pBsi; €) DHepreTuyeckas CUCTe-
Ma; 5K) CUCTeMa yIpaBJICHHUS.
1-x, 2-1, 3-a., 4-0, 5-e, 6-1, 7-B
1-B, 2-¢, 3-a., 4-0, 5-n1, 6-T, 7-%&
1-B, 2-n, 3-a., 4-0, 5-¢, 6-T, 7-K.
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6.2. OGecnieyeHne caMOCTOATEILHOM PadOTHI CTYACHTOB
CamocrosarenbHas paboTa CTyIE€HTOB obOecrieunBaeTcsi ydyeOHOM nuTepaTypol, ImpeicTaB-
JaeHHoi B Ombmmorexe Bal'V, snexktponHbM 3amoM Bial'Y, MHTepHeT-pecypcamu, a Takke 3JeK-
TPOHHBIMU OMOTUOTEUHBIMU CUCTEMAMH.
IIpu pemennn 3anau yepes caut LIJIO npenycMoTpeHsl MHOTOBapUaHTHBIE YCIOBHS 3a1a4,
YTO JAET BO3MOXKHOCTb CTYACHTY IIOJONTU UHIUBUIYAIBHO K UX PEILICHMUIO.

TeMbl 17151 CAMOCTOSTEIHHOIO N3y4YeHUs
Tema 1. Xumuueckass TEXHOJIOTHS — HayKka 00 9KOHOMHUYECCKH, SKOJOTUYCCKHU U COHUAIIbHO
000CHOBAHHBIX CIIOCO0ax U mnmponeccax HepepaGOTKI/I ChIpbs C UBMCHCHHUEM €TI0 COCTaBa U CBOICTB
IMyTEM IIPOBCACHUA XUMHUYCCKUX U (I)I/I3I/IKO-XI/IMI/I‘-IGCKI/IX npeBpameHHﬁ B IPpCAMCTHI HOTpe6J'ICHI/I$I
" CpCaACTBa NpOU3BOJACTBA. OOBEKT XMMUYECKON TEXHOJIOTHHU. HpO6JICMBI " IIYTHU pa3BUTUA XUMU-
YeCKOM TEeXHOJOITNH U XUMHUECKUX MMPONU3BOJCTB



Tema 2. Xumudeckoe Nnpou3BOACTBO. Mepapxuueckas CTpyKTypa, COCTaB U KOMIIOHEHTHI
XUMHUYECKOTO MPOU3BocTBa. KauecTBEHHbIC M KOJIMYECTBEHHBIC MOKa3aTen 3P(HEeKTUBHOCTH XH-
MHYECKOTO TPOU3BOJICTBA (TEXHOJIOTHYECKHE, TEXHUKO-JKOHOMHUYECKHE, SKCIUTyaTallMOHHBIC H
COITMATHHBIC ITOKA3ATEIH ).

Tema 3. CripbeBbie pecypebl. Knaccudukamus. Oboramenue coipbsi. BropudHoe chipbe, OT-
xo1pl. Bona u ee moaroroska. Opranuzaiust Boioo00pOTa HA XMMHUYECKOM MPEATPUITHH. DHEpre-
THKa B XUMHYECKOU MpoMblluieHHOCTH. Kiaccudukanus u Buasl d3HEpruu. [lepBudHbIC M BTOPUY-
HBIE SHEPTOPECYPCHI

Tema 4.. XuMUYECKUN U XUMHKO-TEXHOJOTHYECKUN Mporecc. MeTo1010rnuecKue OCHOBBI
XUMHUYECKOU TexHoyoruu. O00pyI0BaHNE XMMUYECKOTO ITPOU3BO/ICTBA.

Tema 5. Cocra XTC. Dnementsl XTC. Casi3u anementoB XTC. Kimaccudukanus cszeit.
Crpykrypa cBszeii B XTC.

Tema 6. Bunpt moneneit XTC. OnucarensHble U rpaduueckue Moaenu. Haznavenwue, npu-
MEHEHHE U B3aUMOCBs3b Mojiesiel. CHCTEeMHBIN MOIX0/] K BBIOOpY Mpu cuHTE3e U aHanmm3e X 1C

Tema 7. Cocrosaue XTC. [Tapamerpsl noTokoB. Coctosinue snemenTa. Pacuer XTC.

Tema 8. CoiictBa XTC kak cucremsl. [lossiaenne B XTC HOBBIX Ka4eCTBEHHBIX CBOMCTB,
HE XapaKTEPHBIX IS OTACIBHBIX 3JIEMEHTOB: B3aMMOCBSI3aHHOCTh PEKUMOB 3JIEMEHTOB, Pa3JIMune
ONTUMAJILHOCTHU 3JIEMEHTA OJMHOYHOTO U B CUCTEME, YCTOWYMUBOCTD M CYIIIECTBOBAaHUE CTAI[MOHAP-
HBIX PEKUMOB H JIP.

Tema 9. DxcepreTudeckuii 0amaHc. DKCEPreTUUCCKUN aHATH3.

Tema 10. loustue u 3anaun cunteza XTC. OcuoBHble 3tanbl pa3padorkun XTC. Ponp ma-
TEMaTHYECKUX U IBPUCTUYECKUX METOOB.

Tema 11. OcuoBHble KoHIenuu npu cuHTe3e XTC. ConepkaHue U CIIOCOOBI peal3aIiiu:
MOJIHOE KCIOIb30BAHUE CBHIPHEBBIX M HHEPrETHUECKUX PECYpCOB, MUHUMH3AIUS OTXOAOB, OMNTH-
MaJIbHOE UCMOJIb30BaHUE aMMapaTyphl .

Tema 12. TexHOIOTHUS OCHOBHBIX XUMUYECKUX MPOAYKTOB (CEpHask KUCIOTa, aMMHaK, a30T-
Has KMCJIOTa, TOJMCTUPOJI, TIepepadoTka HedTH, MpupoaHoro ra3a u ap.). [locrpoerne XTC kon-
KPETHOTO MPOU3BOJICTBA — MOJIy4YE€HUE TOTUCTHPOJIA PA3IUYHBIMUA CIIOCOOAMH.

6.3. IIpumep 3axaHus K BBINOJTHEHHUIO J1a0OpPaTOPHOil padoThI M BONPOCOB K 3aIUTE

Jlabopamopnas paboma ""Inekmpoarumuueckoe nonyuenue xnopa u KOH”
3aoanue

1. M3yunTh TeopeTuuecKrue OCHOBBI JaHHOM pabOThl, 03HAKOMUTBCS C KOHCTPYKLIHMEH ycTa-
HOBKH U METOAMKOHN MPOBEJICHHs SKCIIEPUMEHTA.

2. IlonyuuTs y mpenoaaBatens AOMYCK K paboTe M 3ajjaHue Ha IMpoBeleHue J1abopaTOpHOH
paboTHI.

3. B cooTBETCTBUM € 337]aHUEM NPOBECTH IKCIIEPUMEHT I10 MOIYYEHHIO FNEKTPOTUTHUECKUM
METOJIOM XJIOpa U THAPOKCUAA Kausl.

4. [IpoBectu aHaU3 KaToauTa. PaccynTarh BBIXOJ MPOIYKTA 1O TOKY.

5. CocTaBuTh MaTepHaNIbHBII OanaHC MO0 HOHY KaJusl.

6. CoctaBuTh OTUET O padoTe.

Konmponsnsie 6onpocwl K 3aujume paoomaul

1. Yto Takoe AJIeKTPOIIU3 U IS YETO €0 MPUMEHSIOT?

2. CymIHOCTb 3JIEKTPOIN3a BOJAHBIX PACTBOPOB.

3. 3akonbl Qapajes.

4. PacckaxkuTe 0 mpoIecce ISKTPOIN3a XJIOpUIaa Kallvs U XJIOpUIa HaTPHs.

5. BausieT M KOHIIEHTpAlusl UCXOJHOTO PacTBOpa Ha BBIXOJI TOTOBBIX MPOIYKTOB U KAKUM
obpazom?

6. Kakum 00pa3oM BIUSIOT CHIIOBBIE XapaKTEPUCTHKU TOKA Ha BBIXOJ] TOTOBOTO MPOAyKTa?



7. O0BSACHUTE KOHCTPYKITUIO M MIPUHIIAT pabOThl MOJIECILHON YCTAHOBKH JICKTPOJIN3A.

8. Kakum 00pa3zom BeqyT pacueT KOJIMYECTBAa KOMIOHEHTOB, 00pa30BaBIINXCS B PE3yibTaTe
3JIEKTPOJIN3a PAcTBOPA.

9. OnumuTe NPUHIIMII COCTABJICHUS MaTepUaIbHOro OanaHca.

6.4. Bonpochkl K 3K3aMeHY.

1. ITorssTHe XUMUYECKON TeXHOJIOTHH. OOBEKT, METOABI MCCICTOBAHUS XUMHUUECKOU TEX-
Hosoruu. Knaccudukanusi XUuMHYECKON TEXHOJIOTUH.

2. [IpoGnemMsbl 1 yTH Pa3BUTUS XUMHUECKON TEXHOJIIOTUU U XUMHUYECKUX MPOU3BOJICTB.

3. IlonsiTHe 0 XMMHUYECKOM IPOU3BOJCTBE. TpeboBanusl, MpeabsBIIEMbIE K XUMUYECKOMY
MIPOU3BO/JICTBY.

4. CTpyKTypa XMMHYECKOT'O TPOU3BOICTBA.

5. KoMIIOHEHTHI U COCTaB XUMUYECKOIO MTPOU3BOJICTBA.

6. TexHuKo-3KOHOMHUYECKHE TOKa3aTenu 3¢ PEeKTUBHOCTH PabOTHI MPOU3BOCTBA.

7. DKcILUTyaTallMOHHBIE U COIIMAlIbHbIE MOKa3aTeau paboThl MPOU3BOJICTBA.

8. Texnonoruueckue kpurepuu d3ddextuBHoct X TII.

9. CripbeBble pecypcebl. Kinaccudukarus. OboramieHue ChIpbs.

10.
11.

12

15

18

21

33

Bropu4HOE ChIpbe, OTXOIbI.
Boga u ee moaroroska.

. Opranuzanus Bo10000pOTa Ha XUMHUYECKOM MPEANPUITUH.
13.
14.

DHepreTuka B XMMUYECKON TPOMBIIIJICHHOCTH.
Knaccudukanust 1 BUABI SHEPTUH.

. IlepBuuHbIE U BTOPUYHBIE SHEPTOPECYPCHI.
16.
17.

XHMMHYECKUE MPOIIECCHI M UX KIacCH(pHKAIH.
Knaccuduxamms XTII.

. Merononorust 1 060py10BaHNE XUMUYECKOTO ITPOU3BOCTBA.
19.
20.

[Toastue XTC, ameMeHTOB, CBS3CH.
OYHKIMOHAIBHBIE U MACIITAOHBIE MTOICUCTEMBI.

. Uepapxuueckas crpykrypa XTC.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.

Knaccugukarus snementos XTC.

Knaccudukanus cesszeit XTC.

Bunsr cesizeit B XTC.

Knaccugukanus mogeneit XTC.

Bunbl kauectBeHHBIX Moaeieil XTC.

Buner Mmatemaruueckux moaened XTC.

CucreMHBIH TOAXO0 K BBIOOPY Ipu cuHTe3e U aHanuze X 1C.
[TapameTpsl OTOKOB. COCTOSIHUE 3JIEMEHTA.

Pacuer XTC.

Martepuanbubiii 6ananc snemenTa X TC ¢ XUMHUYECKUMU TTPEBPAICHUSIME U O€3 HUX.
TemmoBoii 6ananc snementa XTC.

. CorictBa XTC Kak CUCTEMEL.
34.

BzauMocBs3aHHOCTE PCKUMOB 3JICMCHTOB XTC, Pas3iiniuc ONTUMAJIBHOCTU JJICMCHTA

OJWMHOYHOI'O U B CUCTEME, yCTOﬁ‘-IHBOCTB " CYHICCTBOBAHUC CTAllUOHAPHLIX PCIKUMOB.

35.

MaTCpHaHBHBIﬁ OamaHc JJIs1 MEXaHUYCCKUX, MacCOOOMEHHBIX U PCAKIIMOHHBIX 3JICMCH-

TOB U MIOACHUCTCM.

36.
37.
38.
39.
40.

OHepreTuyeckuii 6anaHc.

DKcepreTuueckuil 0anaHc. DKCepreTHYecKuil aHaIus.

OcHoBHble 3Tans! pazpabotku XTC.

Poine MaTeMaTHUECKUX U 3BPUCTUYECKHX METOAOB Npu pazpadorke XTC..
OcHoBHble KOHIIENIMU ITpH cuHTe3e XTC.
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41. [TonHOE MCHONB30BAHUE CHIPHEBBIX M DHEPIETUUYECKUX PECYpPCOB, MUHUMM3AIUS OTXO-
JIOB, ONTUMAaJIbHOE UCIIOJIb30BAHKE alllapaTyphl.

7. VYEBHO-METOJNYECKOE 1 HTHOOPMAIIMOHHOE OBECIIEYEHUE JACIIATI-
JIMHBI (MOJIYJISA)

a) OCHOBHAasI JIUTepaTypa

1. Xpucrodoposa N.A. OOmias xuMuyeckasi TEXHOJIOTHS. XUMHKO-TEXHOJIOTHYECKUE pac-
YeThl B MpoLeccax 3JIEKTPOIIN3a, CHHTE3a MaTepuaioB U XUMUYECKHX peakTopax: y4eO. [Tocobue /
N.A. Xpucrodoposa; Bnagum. roc. yH-T. — Baagumup: U3a-so Bal'y, 2012. - 51 ¢. 72 sk3. Diek-
TpouHas oubaroreka Bnl'Y http://e.lib.vIsu.ru/bitstream/123456789/2745/1/00273.pdf.

2. O0mas XuMUYeCKasi TEXHOJIOTHUS [ DJIEKTPOHHBIN pecypc]: yueb. mocodue / 3akreiim A.1O.
- 3-e u3a., nepepad. u gor. - M. : Jloroc, 2012. Ctynenyeckas HaydHas onoimoreka «KoHCyaIbTaHT
cryaenTay http://www.studentlibrary.ru/book/ISBN9785987044971.html.

3. Xumuueckast kuneTuka. Teopust ¥ pakTHKa [ DIEKTPOHHBIN pecypc] : yuebHoe mocodue /
I'.E. BaukoB - Kazanp : UznatensctBo KHUTY, 2013. Crynendeckas sJaeKTpoHHas OuOIHOTEKa
«KoHcynprant cryaenta» http://www.studentlibrary.ru/book/ISBN9785788215181.html.

4. XuMudeckasi TEXHOJIOTUs niepepaboTku HedTH U raza [DIEeKTpOHHBIN pecypc] : yueOHoe
nocobue / H.JI. Cononosa, JI.A. XanukoBa. - Kazaus : U3natensctBo KHUTY, 2012. Crynenye-
cKkas Hay4yHas Oubnuoteka «KOHCYIbTaHT CTYIACHTa»
http://www.studentlibrary.ru/book/ISBN9785788212203.html.

0) J0MOTHUTeIbHAS JIUTEpaTypa

1. JJaGopaTopHBIl MPaKTUKYM MO OOIIeH XMMHYECKON TEXHOJOTUH : yueOHOe mocodue s
BY30B I10 HAMPABJICHUSIM U CHEIHAIBLHOCTSIM B 00JacTH XUMHUYECKON TexHomoruu / B. A. ABepbs-
HOB [u 1p.] ; mox pen. B. C. beckoBa .— Mocksa : bunowm. JlaGopatopus 3Hanwmii, 2010 .— 279 c.
10 7x3.B 6ubnuotexe Bal'y.

2. Texnonorus HepTEXUMUYECKOTO CHHTE3a [DIEKTPOHHBIN pecypc] : yuebHoe mocobue /
P.A. AxmenpsnoBa, A.Il. Paxmarynnuna, H.B. Pomanosa. - Kazans : U3natenscteo KHUTY, 2013.
3BC «KoncynpranT cTyaenta» http://www.studentlibrary.ru/book/ISBN9785788214948.html.

3. Texnonorus npocroro cynepgocdara [DnekTpoHHbIN pecypce] : yuebHoe nocodue / C.B.
Bononssinosa, P.E. ®omuna, O.1O. Xanpunosa. - Kazans : U3garensctso KHUTY, 2012.
3BC «KoncynbTanT cTyaenTa» http://www.studentlibrary.ru/book/ISBN9785788212197.html

4. TlpoekTaHTy-TeXHOJOTY [DIeKTpOHHBIN pecypc] : yueOHoe mocobue / A.A. Kocrouko,
B.II. Kypuna. - Kazans : U3narensctBo KHUTY, 2012. 9bC «KoHcynbTaHT cTyneHTa»
http://www.studentlibrary.ru/book/ISBN9785788213309.html.

B) NEPUOAMYECKUE U3TAHUSA

- )xypHan «M3Bectus BY30B. XuMus u XxuMuueckasi TEXHOJIOTHUS;

- )KypHaJ «XUMHUYECKAs! TPOMBILLICHHOCTb CETOIHS,;

- )KypHaI «DyHIaMEeHTaIbHbIE TPOOIEMBI COBPEMEHHOTO MaTepUATOBEICHUS,
- )kypHau «byTnepoBckue cOOOIICHUS,

- )KypHall «ballIKUPCKUI XUMUYECKUN )KypHAID;

- )xypHain «M3Bectust BY3oB. [Ipuknaanas xumust 1 OMOTEXHOJIOTHS,

- )KypHan «COBpEeMEHHbIE HAYKOEMKHE TEXHOJIOTHI

I) MHTepPHET-PeCcypChl:
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http://e.lib.vlsu.ru/bitstream/123456789/2745/1/00273.pdf
http://www.studentlibrary.ru/book/ISBN9785987044971.html
http://www.studentlibrary.ru/book/ISBN9785788215181.html
http://www.studentlibrary.ru/book/ISBN9785788212203.html
http://www.studentlibrary.ru/book/ISBN9785788214948.html
http://www.studentlibrary.ru/book/ISBN9785788212197.html
http://www.studentlibrary.ru/book/ISBN9785788213309.html

- CaliTHI BEIyNIMX HAYYHBIX KYPHAJIOB IO XMMUYECKON TEXHOJIOTHH;
- DJIGKTPOHHBIE OMOJMOTEYHBIE CUCTEMBbI (OCCIUTATHBIA JOCTYI 4Yepe3 AJICKTPOHHYI0 Ouo-
auoteky Bnl'Y).

8. MATEPHAJILHO-TEXHUNYECKOE OBECIIEUEHUE
TACIHATLITAHBI (MOYJIST)

1) uHTEepaKTUBHBIC JCKIIMU (HAOOPBI IIPE3CHTAIHIA /IS TPOYTSHHUS JICKIUH);

2) Ha6op DVD-(puiabpMOB 110 pa3aIuyHbIM TPOU3BOICTBAM M IIPOIIECCAM XMMHYECKON TEXHO-
JIOTHUH;

3) maboparopust OXT myist mpoBeaeHus taboparopubix 3ausTtuii (430/1).
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Paboyas mporpamMma JHCIHMIUIMHBI COCTAaBIEHA B COOTBETCTBHM ¢ Tpedosanusyu OIOC BO 1o
nanpasienuio 18.03.01 «Xumugeckas TEXHOIOIHD.

PaGo4yio nporpammy cocTaBHI JLT.H.. npogeccop Xpucropoposa ..
f

Penenzent

(nmpencraBurens paboTomareis) ‘ 3aM. F€HEPAIIBHOIO JAMPEKTOPA 110

HAYYHO-TEXHOJIOTHUECKOMY Pa3BHTHIO
3A0 «Komnauus «CTICx. K.T.H.
Jlazapes E.B.

IIporpamma paccmoTtpena u oio6pena Ha 3acenanuu Kabegpsr XT.

IIpotoxon Ne 7 or 5 ©% /& roma

3asenyromuit kadenpoit
PaGouas mporpamMma paccMOTpeHa M 000peHa Ha 3acellaHMi YUeOHO-METO/IMUCCKO KOMICCI
nanpasyenns 18.03.01 «Xumudeckas TeXHOIOTH».

[Manos 1O.T.

IlporokonNe 7/ or  %.€ 97Crona

[Tpencenarens Komuccuu [Tanos 1O.T.
JIUCT NEPEYTBEPKJAEHU S

PABOYEU NNPOI'PAMMBI JUCHUIIJINHBI (MOY.JI5I)
Pa6ouas nporpamma oxobpena Ha y4yeOHbIH 1o
[Tpotoxon 3acemanus Kadeapst N oT roza
3aseyromuit kadenpoi &
Pabouas nporpamma o1o0peHa Ha y4eOHBIH 1o
[Iporokon 3acenanus kadeapsr N oT roaa
3aenyrommii kadeapoi SR
Pabowas nporpamma oobpena Ha yueOHBIH roj
IIpotoxon 3acenanus Kadeapsr Ne oT roja
3asenyroumii kadenpoi i iy
Paboyas nporpamma onobpena Ha yueOHBIH 1o
ITporoxon 3acenanmus kadeapsl N oT roja
3asexyromuii kadenpoii e
PaGouas nporpamma oo6pena Ha yueOHBIN 101
IIporoxon 3acenanusKapeapsr N oT roja
3asenyrommit kadeapoi Aletn L
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Penensus

Ha pabo4uyio nporpammy AHCHHIIHAB «O0man XHMHYECKAs! TEXHOJIOTHS ISl CTYAEHTOB
nanpasienns 18.03.01 «Xumuueckas TeXHOIOr s
3204H0i Gopmbi 0byuenns npodeccopa kadeapoi XT Xpucrodoposoii H.A.

Ha peuensupoBanue npeacrasnena pabouas nporpaMma AWCUMIUIMHBL  nipodeccopa
Xpucrodoposoit M.A. ans cryaentos wanpasienus 18.03.01 «Xumuueckas TeXHOIOTHS» 3a04HOM
(opmbl 00yHeHMs.

B paboueli nporpamme 4eTko chOpMYJMPOBaHA 1ie/lb OCBOEHMS CTYACHTaMM JaHHOM
JMCLMIUIMHBI M 327144, BBINOJHEHHE KOTOPBIX MO3BOASET JOCTHIHYTh 0003HAYEHHYIO Lielb.

B coorercteun ¢ ®I'OC BO B nporpamme nepeuuciieHbl KOMMETEHLUMH, B (GOpPMUPOBAHMH
KOTOPLIX Y4acTBYeT JaHHas AucumniauHa. OnpeieneHbl W YETKO COMIacOBaHbI C COOTBETCTBYIOUIMMH
KOMIETEHUMAMH Pe3yabTaThl 00pa30BaHHA.

O6GbemM AMCUMIUIMHBI COOTBETCTBYET yueOHOMY niaHy HanpasieHus. Temaruueckuid nuad
JMCLIMMJIWHBI NPEACTAB/ICH ¢ pasdueHueM Nno HelensaM, ¢ yKasaHuem KoaudecTa BceX (Jopm 3aHATHI, B
TOM uWcae B HWHTepakTHBHOW opme.  IlepeducieHbl KOHTPOJbHbIE MEPONPHATHA TEKyleH W
NPOMEKYTOYHOW ATTECTALMK [0 MTOram OCBOEHWS AMCLMIUIMHBL B uacTH comepkaHus AMCLMMAMHBI
TEMaTUYECKHH NIaH MPeJACTABNeH J0CTATOMHO MoAPOoGHO, YTO MO3BOJISET COCTABMTH MPEACTABIEHHE O
Marepuale JIeKUHOHHOro Kypca, Temarvke abopaTopHbIX 3aHATHH W clenaTh BbIBOA O TOM, HTO
coaepKaHue AMCUMNIMHBI TONHOCTBIO COOTBETCTBYET COBPEMEHHBIM TEHICHLMSIM Pa3BUTHA HAyKH M
TeXHHKH B 00/1aCTH XUMHYECKOH TEXHOJIOMHH.

B paboueit nporpamMme coziepkaTcs OLEHOYHBIE CPE/ICTBA B BU/IE BONPOCOB K 3K3aMEHY, 3a/aHuii
JUIL TMPOBEJAEHHS TECTOB, KOTOPbI€ [MO3BOJAIOT MNPENoAaBaTenio OObEKTHBHO OLEHHTb Pe3y/bTaTbl
OCBOGHMS JAMCLMIUIMHBI B npouecce ¥ B KoHue oOyuenus. [laHbl MeTonuueckue ykazaHusi U y4qeGHO-
MeToauYeckoe obecneyeHne caMoCTOATENbHOM paboThl CTYCHTA KaK HEOThEMJIEMON COCTABHOM 4acTH
06pazoBaTeNbHOTO npoliecca. '

Onucanbl TeXHONOTMH O0YYEHHA, NPUMEHAEMblC aBTOPOM /U1l AKTHBU3ALMKH 00Pa30oBaTEIbHOIO
npouecca st Beex GopM 3aHATHI: JIeKUMH, 1a00paTOPHBIX 3aHATHH, CAMOCTOATENbHONH paboThl.

B paboueii nporpamme nepeuucieHa y4ebOHO-MeTOaMYECKAs JMTEpPaTYpa, PEKOMEHIOBaHHas
aBTOPOM [UISl  W3YYEHHMS [WCLMIUIMHBL: OCHOBHast, KOTOpas (OPMHPYET OCHOBHbIE pPe3yibTaTbl
00pa3oBaHHs W 3asBJEHHbIE KOMIIETEHUMH, W AONONHMTEbHAas (B TOM 4YHCIE HMHTEPHET-PECYPCHI),
HeoOxonumas ans Gonee riyOOKOro OCBOEHHS OCHOBHBIX [OJOKEHMH JMCLMIUIMHBI W Pa3sBUTHSA
TBOPYECKUX M MHTEIIEKTYaAIbHBIX CIOCOOHOCTEH CTYACHTOB.

3asBnenHoe B palouel nporpamme MartepHaibHO-TEXHHUYECKOe ofecnedeHHe MO3BOMseT
peasin30BaTh 3afABICHHBIC 331241 AUCLMIUTMHbBI U JOCTHUIHYTh MOCTABIEHHOM LIENH.

Takum oOpaszom, npeacrasienHas pabouas nporpamma AucuMmiMHbl «OGwas xumuueckas
TexHonorus» npodeccopa Xpucropoposoit M.A. cocraBnesa B nojiHOM COOTBETCTBHM ¢ TpeOOBaHUSIMU
®I'OC BO u moxker ObITh HUCNONB30BaHA NMPH NOATOTOBKE Oakanaspos HanpasieHus «XUMHYECKas

TEXHOJIOTUs».
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