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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);

2



- 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 JUCITUTLTHEI COCTABIISICT 6 3a4eTHRIX eUHUII, 216 yacoB.
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4.1.TeopeTnuecknii Kypc

Tema 1. Xumuueckas TEXHOJIOTHUSA — HayKka 00 9KOHOMHYECKH, DKOJIOTHYCCKHN U COITHAJIBHO
000CHOBaHHBIX CIOCO0AX M MpoIeccax MepepadoTKU CHIPhS ¢ M3MEHEHUEM €Tr0 COCTaBa M CBOWCTB
MyTeM MPOBEACHUS] XUMUYECKUX U (U3UKO-XUMHUYECKUX MPEBpAIeHUI B MpeIMEeThl MOTpedIeHus



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

Tema 2. XuMuyeckoe Mpou3BOJACTBO. Mepapxuueckas CTPYKTypa, COCTaB M KOMIIOHEHTHI
XUMHUYeCKoro npousBoactsa (/exyus 2). KauecTBEHHbIC M KOJMUYCCTBEHHBIC MOKazarenu dpdex-
TUBHOCTH XHMHUYECKOTO IMPOU3BOJICTBA (TEXHOJOTUYECKUE, TEXHUKO-DKOHOMUYECKHUE, DKCILTyaTa-
[IHOHHBIC U COLMANIbHBIC TOKa3arenn). (Jexyus 3)

4.2. [lepeyeHb TeM J1a00PATOPHBIX 3aHATHI

Jlabopamopnoe 3anamue 1. NUactpyktax o Th. O3HakomieHHe ¢ 1a00paTOpPHBIM KypcoM
muciuIuiHael. Pacuer pacxomnbix kodddunuentoB. CocTtaBieHue MaTepuanbHbIX OanaHcoB. (4
yaca).

Jlabopamopnoe 3auamue 2. Bemonnenue gadbopatopHbix padot NeNe 1-3: "Dnexkrponutu-
YecKoe IMOJMydYeHHe THApPOKcHaa Hatpus u xyopa", "[IpuroToBiieHHe W MCHBITaHHE TUICHKOOOpa-
syromux BemecTB”, “Tlomyuenne mputa". 3ammura padot (4 yaca).

5. OBPA3OBATEJIBHBIE TEXHOJIOT' T

JIist TOCTYDKEHUS TUIAHUPYEMBIX PE3yJbTaToB OOy4eHHs, B AucHUIUIMHE «OO0mas XumMuae-
CKasi TEXHOJIOTHsS» UCTIOJIB3YIOTCS pa3IMUHbIe 00pa30BaTEeIbHbIC TEXHOJIOTHH:

1. Ungpopmayuonno-passusaiowue mexnonocuuy, HaNpaBICHHbIC Ha OBJIAJEHUE OOIBIINM
3aracoM 3HaHHIA, 3aIOMUHAHKE U CBOOOIHOE ONIEPUPOBAHHIE UMHU.

Hcnonp3yeTcs JIEKIMOHHO-CEMUHAPCKUN METOJ, CaMOCTOSITEIbHOE U3yYCHHE JIUTEPATYPHI,
NPUMEHEHHE HOBBIX MH(DOPMAIMOHHBIX TEXHOJIOTHUH JIJISI CAMOCTOSITEIILHOTO IMONIOJHCHUSI 3HAHHIA,
BKJTI0YAasl UCTIOJIb30BAHNE TEXHHUECKUX U 3JICKTPOHHBIX CPEJCTB MH(POPMAIIHH.

2. JlessimenvHocmHble NpaKmMuKo-opUeHMUpOSAHHble MexHoL02uU, HalpaBIeHHbIe Ha (op-
MHUPOBaHHE CHUCTEMBI MPOPECCHOHAIBHBIX MPAKTHYCCKUX YMEHUH MPH MPOBEICHUH IKCIICPUMEH-
TAJIBHBIX HCCIICJOBAHMA, 00ECICUNBAIOIINX BO3MOXHOCTh KAUYECTBCHHO BBINOJHATH Mpodeccuo-
HAJIbHYIO JICSATEIbHOCTb.

3. Pazsusarowue npobremHo-opuenmupoganusvie mexHoio2uu, HapaBieHHbIe HAa GOPMUPO-
BaHUE U Pa3BUTHE MPOOJIEMHOTO MBIIIIEHUS, MBICTUTEILHON aKTUBHOCTH, CHIOCOOHOCTH MPOOIeM-
HO MBICITUTh, BUJIETh U (DOPMYIHPOBATH MPOOJIEMBI, BEIOUPATh CIIOCOOBI M CPENICTBA JIJISl UX pellie-
HUSL.

Hcnonb3ytoTcst BUIBI TPOOIEMHOTO O0yUYEeHHsI: OCBEIIEHHE OCHOBHBIX MPOOJIeM Ha JIEKIUsX,
yueOHbIE JTUCKYCCHUH, KOJUIEKTHBHASI MBICIHTENbHAS JESITENbHOCTh B TPYIIax MPHU BBHITOJIHEHUU
1a00paTOpHBIX PadoT,

Jluunocmmuo-opueHmuposantvle mexHoio2uy 00y4eHus, 00ecTeduBalonIie B Xo/1e yueOHOro
mpolecca y4eT pa3iMdHbIX CIIOCOOHOCTEH 00ydaeMbIX, cO3qaHe HEeOOXOIMMBIX YCIOBUN TS pas-
BUTHUS UX UHIUBUIYAIbHBIX CIOCOOHOCTEH, pa3BUTHE aKTUBHOCTH JIMYHOCTU B Y4€OHOM MpoIiecce.
JIMYHOCTHO-OpUEHTUPOBAHHBIE TEXHOJIOTMH OOYyUEHUS peanu3yloTCs B pe3ylbTaTe WHIUBUIYANTb-
HOTO OOIIEHUS TPEnoaBaTeisl U CTYACHTA MPH BHIMOIHEHUH JOMAIIHUX WHAMBUAYaAIbHBIX 3a/1a-
HUH, MOArOTOBKE MHAWBU/IyaJbHBIX OTYETOB IO TAOOPATOPHBIM paboTaM.

4. Jlns 1meneHanpaBieHHOTO U 3(PGEeKTUBHOTO (HOPMHUPOBAHUS 3alUIAHUPOBAHHBIX KOMIIE-
TEHIUH y 00yUaronmxcs, BEIOPAHbI CIEIyIOIIe coueTanus GopM opraHu3aluu yueOHOro mpoliec-
ca M METOJIOB aKTUBU3AIMH 00pa30BaTEIbHOMN A€ITEILHOCTH:

- TIpY BBITIOJTHEHUU 1a00paTOPHBIX paboT: paboTa B KOMaHAE, METO/I BHIOOPOYHBIX OTBETOB,
UCCIIEIOBATEIbCKUI METO/, aHAJIN3 KOHKPETHBIX CHTYaIuii (case-study);

- IPU YTEHUU JICKIIMI: HHTEPaKTUBHAS JICKITHS, ONIEepekKaroasi caMoCTOsATeIbHas padoTa,
"MO3roBoil mrypm";

B pamkax paOoThl HaJl coAepKaHUEM TUCITUILIMHBI UCIIOJIb30BAHbI CIeAyIoHe (OpMEI pa-
60T:



- 1abopaTopHbIE HCCIE0BaHUs C NajbHelIel nHTepIpeTaluel NoJTy4YeHHBIX TaHHBIX.

6. OHEHOYHBLIE CPEACTBA JJIA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTH,
MPOMEXYTOYHOM ATTECTAIIUM 11O UTOT'AM OCBOEHU A TACIHUILIMHBI
1 YYEBHO-METOIMYECKOE OBECIIEYEHUE CAMOCTOSITEJIbHOM PABOTHI
CTYJAEHTOB

6.1. IIpumep TecTOB K TeKylIeill aTTecTAlUM.

1. EcrectBeHHas pUKIIaIHASI HAyKa O CIIOco0ax M MPOIeccax MPOU3BOCTBA MPOMBIIIICHHBIX XUMH-
YeCKHX IPOYKTOB - ITO:

- OpraHrYecKasi XuMus

- XUMHYeCcKas TEXHOIOIUs

- pusnyeckas XuMus

- HEOPTaHUYECKask XUMHUSI.

2. OOBEKTOM XUMHYECKOH TEXHOJIOTHH SBJISIOTCS:

-METOIbl XUMHUYECKOH TEXHOJIOIUU

- XUMHYECKOE MTPOU3BOJICTBO

- METaJLTyprus

- XUMHYECKHE MPOIECCHI.

3. IIpon3BOACTBO MPOIYKTOB Ha OCHOBE MPOLIECCOB, MPOUCXOAAIIUX B )KUBOU KIIETKE OTHO-
CHUTCA K:

- TEXHOJIOTHH OCHOBHOT'O OPraHUYeCKOI0 CHHTE3a

- BBICOKOMOJICKYJISIPHON TEXHOJIOTHU

- OMOTEXHOJIOTUH

- IPOU3BOJICTBY OPTaHUYECKUX MPEIapaToB

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

- TOHKOMY OPTaHUYECKOMY CHHTE3Y

- OMOTEXHOJIOTUH

- OCHOBHOMY OpTaHHYECKOMY CUHTE3y

- He(pTEXUMUYECKOMY CHHTE3Y.

5. 'moGanpHBIMH MpOOTIEMaMU YETOBEYECTBA, KOTOPHIE pelllaeT XUMHUUecKas TeXHOJO-
THSA ABISIOTCS:

- IPOJIOBOJILCTBUE

- DKOJIOTHS

- 3aIIMTa )KUBOTHOTO U PACTUTEIHLHOTO MUPA .

6. OOmias CTpyKTypa XMMHUYECKOTO MTPOU3BOJICTBA BKIIIOUAET B ce€0s MOATOTOBKY U Tepepa-
OOTKY CBIpbS, BBIICICHUE MPOAYKTa, YTUIU3ALUIO OTXO/I0B, MOATOTOBKY BCIIOMOTAaTENbHBIX MaTe-
pHAaliOB, BOJOMOJTOTOBKY, OSHEPreTHYECKYI0 CUCTEMY M CUCTEMY YIpaBIEHHS, KOTOPhIe Ha3bIBa-
FOTCA:

- (pyHKIIMOHAIBHBIMH YaCTSIMHU

- COCTaBHBIMHU YaCTSMHU MTPOU3BOJICTBA

- COCTaBIIAIOIIMMHU TPOU3BOJICTBA

- CTaJUsIMU MPOU3BOACTBA

7. ChIpbe, BCIIOMOTaTelbHbIE MATEPUATIBI, TIPOIYKTHI, OTXOJIBI TIPOU3BOJICTBA, SHEPTHIO KIIACCH-
(prLMpYrOT KaK:

- IEpEMEHHBIE KOMIIOHEHTHI IPOU3BOJICTBA

- IOCTOSIHHBIE KOMITOHEHTHI IIPOU3BOACTBA

- KOMIIOHEHTHI TIPOU3BOICTBA

- BCE MIEPEUUCIICHHOE



8. CrpouTenbHbIe KOHCTPYKIIHH, alllaparypy, yCTPOHCTBA KOHTPOJIS U YIIPABJICHHS, O0CITY KUBAFOIIIHIA
TMIEPCOHA OTHOCHAT K:

-IepeMEHHBIM KOMIIOHEHTaM ITPOU3BO/ICTBA
- OCHOBHBIM KOMIIOHEHTaM MPOU3BOCTBA
- IOCTOSIHHBIM KOMITOHEHTaM MPOU3BOACTBA
- BCE MIEPEUUCIIEHHOE
9. BemiectBa 1 Marepuaiibl, He MOJYICKAIIIE TaTbHEHIICH repepaboTKe U HarpaBIsieMble Ha YTHIIN3a-
LIUIO HA3bIBAIOT:
- OTXOJaMH NPOU3BOJICTBA
- MIOJIYIPOAYKTaMHU
- BCIIOMOTaTEJIbHBIMU MaTepuaiaMu
- HEKOHJUIIUOHHBIMH MPOAYKTAMHU
10. Xummdeckue BEIeCTBa, MOCTYTIAFOIIHE Ha MepepadOTKY, HA3bIBAKOTCS:
- pacXoJHBIMU MaTepUalaMu
- ChIpbeM
- HCXOJITHBIMH MaTepHuajiaMu
- BCE MIEPEUUCIICHHOE
11. OcHOBHBIE XUMHYECKHE BEILIECTBA, OJy4yaeMble B pe3ylbTaTe NepepaboTKu ChIpbs U
npelHa3HauYeHHbIe I MOTpeOIeHus, Ha3bIBAIOTCS:
- IPOJTyKTaMH
- MIOJIYIPOAYKTaMHU
- CHHTE3UPYEMBbIMH BEIIECTBAMU
- IPOJIyKTaMH PEAKIIUU
12. YcranoBuTe cooTBEeTCTBUE (PYHKIIMOHAJIBLHOTO AJIEMEHTa C ero o0o3HadeHueM (HoMe-
POM) B CTPYKTYPE XMMHUYECKOT'O ITPOU3BOJICTBA.

Hpeayer cewopmofl
‘ a) BbLIENIEHUE TMPOAyKTa; O)

CaHWTapHAs OYHMCTKA W YTHIIU-
3aIMsl OTXOJOB; B) IMOJTOTOBKA
CBIPBS; T) BOJOMOATOTOBKA; JI)
XUMHYEcKas TmepepadoTKa Chl-
pBsi; €) DHepreTudyeckas CUCTe-
Ma; ) CUCTeMa yIPaBJICHHUS.
1-x, 2-1, 3-a., 4-0, 5-e, 6-1, 7-B
1-B, 2-¢, 3-a., 4-0, 5-n, 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
CamocrosTrenbHas paboTa CTyIE€HTOB oOecrieunBaeTcsi ydyeOHOW JIMTepaTypoil, MmpeacTaB-
aeHHoi B Ombmmorexe Bal'VY, snexkrponusiM 3amoMm Bial'Y, MHTepHeT-pecypcamu, a Takke 3JeK-
TPOHHBIMU OMOTMOTEUHBIMU CUCTEMAMH.
IIpu pemennn 3anau yepes caut LIJIO npegycMoTpeHsl MHOTOBapUaHTHBIE YCIOBHS 3a1a4,
YTO JAET BO3MOXKHOCTb CTYACHTY IIOJONTH UHIUBUIYAIBHO K UX PELICHUIO.

TeMbl 17151 CAMOCTOSTEIHHOIO N3y4YeHUs
Tema 1. Xumuueckass TEXHOJIOTHS — HayKa 00 9KOHOMHUYECCKH, SKOJOTUYCCKHU U COHUAIIBHO
000CHOBAHHBIX CIIOCO0ax U mnmponeccax HepepaGOTKI/I ChIpbs C UBMCHCHHUEM €TI0 COCTaBa U CBOICTB
IMyTEM IPOBCACHHUA XUMHWYCCKUX U (I)I/I3I/IKO-XI/IMI/I‘-IGCKI/IX npeBpameHHﬁ B IPpCAMCTHI HOTpe6J'IeHI/I$I
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U cpencTBa mpou3BoACcTBA. OOBEKT XUMHUUECKOU TeXHOJOTHH. [IpoOaeMbl U yTH pa3BUTHS XUMU-
YECKOW TEXHOJIOTHH U XUMHYECKUX IMPOU3BOJICTB

Tema 2. XuMHuueCcKoe MPOU3BOJCTBO. Mepapxudeckas CTpyKTypa, COCTaB U KOMITOHEHTHI
XUMHUYECKOTO MPOU3BOACTBA. KauecTBEHHBIC M KOJMYECTBEHHBIC MOKa3aTen 3P(HEKTUBHOCTH XH-
MHYECKOTO TPOU3BOJICTBA (TEXHOJIOTHYECKHE, TEXHUKO-IKOHOMHUYECKHE, OSKCIUTyaTal[MOHHBIC H
COITMATHHBIC ITOKA3ATEIH ).

Tema 3. CripbeBbie pecypebl. Knaccudukanus. O6oramienue coipbsi. BropudHoe chipbe, OT-
xonpl. Bona u ee moaroroska. Opranuzaiust Bo1oo00pOTa HA XMMHUYECKOM MPEATPUITHH. DHEPre-
THKa B XUMHYECKOU MpoMblliuieHHOCTH. Kiaccudukanus u Buasl dHEpruu. [lepBudHbIe M BTOPUY-
HBIE SHEPTOPECYPCHI

Tema 4.. XuMUYECKUN U XUMHKO-TEXHOJOTHUUYECKUN Mpouecc. MeToa010rnueckue OCHOBBI
XUMHUYECKOU TexHoyoruu. O00pyI0BaHNE XMMUYECKOTO ITPOU3BOICTBA.

Tema 5. Cocra XTC. Dnementsl XTC. Casi3u anementoB XTC. Kimaccudukamnus cszeit.
Crpykrypa cBszeit B XTC.

Tema 6. Bunpt moneneit XTC. OnucarensHble U rpadudeckue moaenu. Hasnadenue, npu-
MEHEHHE U B3aUMOCBs3b Mojiesiell. CHCTEeMHBIN MOIX0/] K BBIOOpY MpHu cuHTE3e U aHanmu3e X 1C

Tema 7. Cocrosinue XTC. ITapamerpsl notokoB. Cocrosinue snementa. Pacuer XTC.

Tema 8. CpoiictBa XTC kak cucremsl. Ilospiaenne B XTC HOBBIX KaueCTBEHHBIX CBOMCTB,
HE XapaKTEePHBIX IS OTACIBHBIX 3JIEMEHTOB: B3aUMOCBSA3aHHOCTh PEKUMOB JIEMEHTOB, Pa3JIMune
ONTUMAJILHOCTHU 3JIEMEHTA OJMHOYHOTO U B CUCTEME, YCTOWYMUBOCTD M CYIIIECTBOBAaHUE CTAI[MOHAP-
HBIX PEXKUMOB H JIP.

Tema 9. DxcepreTudeckuii 0amaHc. DKCEPreTHUCCKUN aHATH3.

Tema 10. Ilonstue u 3anaun cunre3a XTC. OcHoBuble 3Tansl pazpadorku XTC. Ponb ma-
TEMaTHYECKUX U IBPUCTUYECKUX METOOB.

Tema 11. OcuoBHble KoHIenuu npu cuHTe3e XTC. ConeprkaHue U CrIOCOOBI peai3aIiiu:
MOJIHOE KCIIOIb30BAHUE CBHIPHEBBIX M HHEPreTHUECKUX PECYpCOB, MUHMMM3AIUS OTXOJIOB, OINTH-
MaJIbHOE UCTOJIb30BaHUE aMMmapaTyphl .

Tema 12. TexHOIOTHUS OCHOBHBIX XUMUYECKUX MPOAYKTOB (CEpHask KUCIOTa, aMMHAaK, a30T-
Has KMCJIOTa, TIOJMCTUPOJI, TIepepadoTka HedTH, mpupoaHoro ra3a u ap.). [locrpoerne XTC kon-
KPETHOTO MPOU3BOJICTBA — MOIyUYE€HHE TOTUCTHPOIIA PA3IUYHBIMUA CIIOCOOAMH.

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

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

1. M3yunTh TeopeTuuecKrue OCHOBBI JaHHOM pabOThl, 03HAKOMUTHCS C KOHCTPYKIIMEH ycTa-
HOBKH U METOAMKOMN MPOBEIEHUS SKCIIEPUMEHTA.

2. IMonyuuTs y mpenoaasarens AOMYCK K paboTe M 3ajjaHHe Ha NMpoBeeHne J1abopaTOpHOH
paboTHI.

3. B cooTBeTCTBUM € 337JaHUEM NPOBECTH IKCIIEPUMEHT I10 MOIYYEHHIO FNEKTPOTUTHUECKUM
METOJIOM XJIOpa U THAPOKCUAA Kausl.

4. [IpoBectu aHanu3 KaToauTa. PaccunTarh BBIXOJ] MPOAYKTA MO TOKY.

5. CocTaBuTh MaTepUAIbHBINA OajlaHC MO0 MOHY KaJIHsl.

6. CoctaBuTh OTUET O pabdoTe.

Konmponsnsie 6onpocnl K 3aujume paoomaul
1. Yto Takoe AJIeKTPONIU3 U IS YeTO €0 MPUMEHSIOT?
2. CymHOCTB 3JIEKTPOIN3a BOJHBIX PACTBOPOB.
3. 3akonbl Dapanes.
4. PacckaxkuTe 0 mpolecce ISKTPOIN3a XJIOpUIa Kallvs U XJIOpUIa HaTpHsl.



5. BrusieT 1 KOHIIGHTpPAIUsl HCXOJHOTO PACTBOPA HA BBIXOJ TOTOBBIX MPOJIYKTOB U KaKUM
obpazom?

6. KakuM 00pazom BIUSIOT CHIIOBBIC XapaKTEPUCTHKH TOKA HA BBIXOJ] TOTOBOTO MPOIyKTa?

7. OOBsICHUTE KOHCTPYKIMIO M MTPHHIIUI paOOTHl MOJCITHFHON YCTAHOBKH 3JICKTPOJIH3A.

8. Kakum 00pa3oM BeIyT pacdyeT KOJIMYeCTBa KOMIIOHEHTOB, 00Pa30BaBIIMXCS B PE3YJIbTATE
AJIEKTPOJIHM3a PacTBOpa.

9. OnuImMTe TPUHIUI COCTABIICHHUS MaTEPHAIILHOTO OajlaHca.

6.4. Bonpocsl K 3K3aMeHY.

1. TTonsiTue xumuueckoi TexHonoruu. OOBEKT, METOJIbI HCCIEAOBAHUS XUMHUYECKON TeX-
Hosoruu. Knaccudukanuss XuMHYECKON TEXHOJIOTUH.

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

3. IlonsiTHEe 0 XUMHUYECKOM IPOU3BOJACTBE. TpeboBaHuUs, MPEABIBIIEMbIE K XUMUYECKOMY
MIPOU3BO/JICTBY.

4. CTpyKTypa XMMHUYECKOTO TPOU3BO/ICTBA.

5. KOMIIOHEHTHI U COCTaB XUMUYECKOTO MTPOU3BOJICTBA.

6. TexHUKO-3KOHOMUYECKHE TToKazaTenu 3¢ PEeKTUBHOCTH PabOTHI MPOU3BOCTBA.

7. DKcIUTyaTallMOHHBIE U COIIMANIbHBIE MTOKa3aTeNn paboOThl MPOU3BOICTBA.

8. Texnonoruueckue kpurepuu d3ddexruBHoct X TII.

9. CripbeBble pecypcebl. Kinaccudukarus. OboramieHue ChIpbs.

10. BropuuHO€ ChIpbE, OTXO/IBI.

11. Boma u ee moaroroBska.

12. Opranuzanus Bo10000poTa Ha XUMUYECKOM MPEANPUATHH.

13. DHepreTrka B XUMUYECKOW MTPOMBILIIIEHHOCTH.

14. Knaccudukanus 1 BUABI SHEPTHH.

15. TlepBuyHbBIEC U BTOPUYHBIE SHEPTOPECYPCHI.

16. Xumuueckre mporeccsl U UX KiacCupuKalus.

17. Knaccuduxanus XTII.

18. Meromonorus u 000pyA0BaHUE XUMHUECKOTO IPOU3BOJICTBA.

19. Ilonsatue XTC, 31eMEHTOB, CBI3CH.

20. ®yHKIMOHABHBIE U MACIITA0OHBIE TTOJICUCTEMBI.

21. Uepapxunueckas crpykrypa X TC.

22. Knaccuduxanus snementoB XTC.

23. Knaccuduxanus cszeit XTC.

24. Bunpl cBsazeit B XTC.

25. Knaccuduxanus moneneit XTC.

26. Bunpe! kauectBeHHBIX Moaened XTC.

27. Bunel MmaTematnueckux moneieit XTC.

28. CucreMHBIN TOAXO0]T K BBIOOPY MpH cuHTe3e 1 aHanuze XTC.

29. [TapameTpsl OTOKOB. COCTOSIHUE 3JIEMEHTA.

30. Pacuer XTC.

31. Marepuanshsiii 6ananc sneMmenta XTC ¢ XUMUYECKUMHE MPEBPAIIEHUSIMU U 0€3 HUX.

32. TemnoBoit 6ananc snementa X TC.

33. CpoiictBa XTC kak cucTteMsl.

34. B3auMmocBsi3aHHOCTb pekUMOB 3nemMeHToB XTC, paznuune OonTUMaIbHOCTH 3JIEMEHTa
OJIMHOYHOTO U B CUCTEME, YCTOMUYMBOCTh U CYIIECTBOBAHUE CTAIIMOHAPHBIX PEKUMOB.

35. MarepuanbHblid 6amaHC JUIsi MEXaHHYECKUX, MACCOOOMEHHBIX U PEaKIIMOHHBIX dJIEMEH-
TOB U MOJCUCTEM.

36. DHepreTrueckuii OanaHc.

37. DkcepreTuueckuii 0anaHc. DKCepreTHUecKuil aHaIus3.
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38. OcHoBHbIe 3Tanbl pazpadborku XTC.

39. Ponb MaTeMaTHYECKUX M 3BPUCTHYECKUX METOIOB TIpH pazpadoTke XTC..

40. OcHoBHbIe KoH1enuH pu cuateze XTC.

41. ITonHOE UCHONB30BAHUE CHIPHEBBIX M IHEPreTHUUECKUX PECYpPCOB, MUHHUMM3AIUSI OTXO-
JIOB, ONTHUMAaJIbHOE UCIIOJIb30BAHKE alllapaTyphl.

7. VUEBHO-METOJNYECKOE 1 HTHOOPMAIIMOHHOE OBECIIEYEHUE JACIATI-
JIMHBI (MOJIYJISA)

a) OCHOBHAasI JIUTepaTypa

1. Xpucrodoposa N.A. OOmias xuMuueckasi TEXHOJOTHs. XUMHUKO-TEXHOJIOTHYECKHUE pac-
YeThl B MpoLeccax 3JIEKTPOIIN3a, CHHTE3a MaTepuaioB U XUMHUYECKHX peakTopax: y4eO. [Tocobue /
N.A. Xpucrodoposa; Bnagum. roc. yH-T. — Baagumup: U3a-so Bal'y, 2012. - 51 ¢. 72 sk3. Diek-
TpouHas 6ubaroreka Bnl'Y http://e.lib.vIsu.ru/bitstream/123456789/2745/1/00273.pdf.

2. O61mas xuMudeckasi TEXHOJOTUs [ DIEKTPOHHBIHN pecypce]: yued. mocodue / 3akreiim A.TO.
- 3-e u31., nepepad. u goi. - M. : Jloroc, 2012. Ctyaenueckas HayyHas 6ubnunoreka « KOHCYIbTaHT
crynenTa» http://www.studentlibrary.ru/book/ISBN9785987044971.html.

3. Xumuueckast kuaeTuka. Teopust U pakTHKa [ DIEKTPOHHBIN pecypc] : yuebHoe mocobue /
I'.E. BaukoB - Kazanp : UznatensctBo KHUTY, 2013. Crynendeckas siaeKTpoHHas OuOIHOTEKa
«Koncynprant crymenTa» http://www.studentlibrary.ru/book/ISBN9785788215181.html.

4. Xumudeckasi TEXHOJOTUs niepepaboTku HedTH U ra3a [DNeKTpoHHBINH pecypc] : ydeOHoe
noco6ue / H.JI. Cononosa, JI.A. XanukoBa. - Kazaus : U3natensctBo KHUTY, 2012. Crynenye-
ckas Hay4yHas Oubnuoteka «KOHCYIbTaHT CTYICHTa»
http://www.studentlibrary.ru/book/ISBN9785788212203.html.

0) J0MOTHUTeIbHAS JIUTEpaTypa

1. JTaGopaTopHBIif TPAKTHUKYM O OOIIEH XUMUYECKONH TEXHOJIOTUH : y4eOHOE TTocoOue s
BY30B T10 HANpaBJIEHUSIM U CIIEHUAIBHOCTAM B 00JacTH XUMHUYECKoW TexHoaoruu / B. A. ABepbs-
HOB [u zp.] ; mox pen. B. C. beckoBa .— MockBa : bunowm. Jlaboparopus 3nanuii, 2010 .— 279 c.
10 5k3.B Oubnuorexe Bal'y.

2. Kopc JI.I'. HexoTopble Mpon3BOICTBEHHBIE 33/]a4l B XUMHHM U XUMHUECKOW TEXHOJIOTHH
[DnexTpoHHBIH pecypc]: yuebHo-nipakTHueckoe nocodbue/ Kope JLI., Kopc H.B.— DnextpoHn. Tek-
cToBble faHHble.— Kanununrpan: bantuiickuii ¢penepanbubiii yauepcureT uM. Mmmanyuna Kan-
ta, 2009.— 67 C.

3. Texnonorus npocroro cynepgocdara [DnekTpoHHsIi pecypce] : yuebHoe nocodue / C.B.
BononssinoBa, P.E. ®omuna, O.1O. Xaupunosa. - Kazans : U3narenscteo KHUTY, 2012.

4. O6mas TexHosorus cunukaros: YueOnuk / JLM. Cynumenko. - M.: HUL] UH®PA-M,
2015. - 336 c.

5. PomanoBckuii, b.B. OcHoBbl kaTanu3za: yuyeOHoe nocobue / b.B. PomanoBckuil..— M. :
BMHOM. JlaGopatopus 3Hanuii, 2014.

B) NEPHOAMYECKUE H3TAHUSA

- )kypHan «M3Bectuss BY30B. XuMust 1 XuMuueckasi TEXHOJIOTHUS»;

- )KypHaJ «XUMHUYECKAs TPOMBILLIEHHOCTb CETOIHS,;

- )KypHaI «DyHIaMEeHTaIbHbIE TPOOIEMBI COBPEMEHHOTO MaTepUATOBEICHUS,
- )KypHau «byTnepoBckre cOOOIICHUS,

- )KypHall «ballIKUPCKUN XUMUYECKHUN )KypHAI»;
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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

- )xypHan «3Bectus BY30B. [Ipukinagnas XumMus 1 OMOTEXHOJIOTHS,
- )kypHaJ «COBpEMEHHbBIE HAYKOEMKHE TEXHOJIOTHI

I') HHTEPHET-PeCcypChl:

- CAiiTHI BEIyNIMX HAYYHBIX KYPHAJIOB IO XMMUYECKON TEXHOJIOTHH;

- DJIGKTPOHHBIE OMOJMOTEYHBIC CHCTEMBbl (OCCIUIATHBIA JOCTYI 4Yepe3 AJICKTPOHHYI OHO-
muoteky Bnl'Y).

8. MATEPHAJILHO-TEXHNYECKOE OBECIIEYUEHUE
TACIATLITAHBI (MOYJIST)

1) uHTEepaKTUBHBIC JCKIIMU (HAOOPBI IIPE3CHTAIHIA /IS IPOYTEHHUS JICKITUH);

2) Habop DVD-(puiabpMOB 110 pa3aIudHbIM TPOU3BOACTBAM M IIPOIIECCAM XMMHYECKON TEXHO-
JIOTHUH;

3) maboparopuss OXT mjst mpoBeaeHus saboparopubix 3ausTuii (430/1).
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-
Paboyas mporpamMma JHCIMIUIMHBI COCTAaBICHA B COOTBETCTBHM ¢ Tpedosanusyu OIOC BO 1
HanpasiaeHuio 18.03.01 «Xumuueckas TeXHOIOT U,

PaGouyio nmporpammy cocTaBui JLT.H.. npoeccop Xpucrodhoposa A
/\

Penenzent

(mpencraBuTens paboronaress) . 3aM. FeHEPAIbHOI0 AHPEKTOpa 1O

HAYYHO-TEXHOJIOTHYECKOMY Pa3zBHTHIO
3A0 «Komnauus «CTIC». K.T.H.
Jlazapes E.B.

IIporpamma paccmotpena u oo6peHa Ha 3acenanun Kabegpsr XT.

IIpotoxon Ne 7 or 5-©% /& ropa
// [Tanos 10.T.

3asenyromuii kadenpoit
PaGouas mporpamma paccMOTpeHa H 0Z00peHa Ha 3acelaHuy YUeOHO-METOMUCCKON KONMICCI)
nanpasienns 18.03.01 «Xumudeckas TeXHOIOTH».

IlporokonNe 7/ or 4. € 9/Crona

[Ipencenarens KoMuCCHA [Tanos [O.T.
JIUCT NEPEYTBEP/KJIEHUSA

PABOYEHN NNPOTI'PAMMBI JTUCIHTUIIJINHBI (MOY.JI5])
PaGouas nporpamma onobpena Ha yueOHbIH roj
[Tporokon 3acemanus kadeapsr No oT roja
3aseryromuii kadenpoit !
Pabouas nporpamma oobpeHa Ha y4ueOHbBIH roj
[IpoToxon 3acenanus kapenpsr No oT roja
3apeayromuit kKageapoi EF -
Pabouas mporpamma o106pesa na yueOHBIH roj
IIpotokon 3acemanus Kageapsr Ne oT roja

3agenytomuit kadenpoi Bl

Paboyas nporpamma onobpena Ha y4eOHBIH roj
I[Tporoxo:n 3acenanus Kadeapsl No oT roza
3apexytomuii kadeapoii P
PaGouast mporpamma o100peHa Ha yueOHBIH 101
Iporoxon 3acenanusyKkapeaper Ne oT roja

3asenyromuit kadeapoi A B L
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Penensus

Ha pafouyo nporpammy AncunminAEbl «O0man XHMHYECKAs! TEXHOJIOTHS) /IS CTYIEHTOB
nanpasienns 18.03.01 «XumMuueckas TeXHOJIOr s
3204H0i Gopmbi 0dyuenns npodeccopa kadeapoi XT Xpucrodoposoii H.A.

Ha peuensupoBanue npexacraBnena pabouas nporpaMma QMCUMIUIMHBL  nipodeccopa
Xpucrodoposoit M.A. ans cryaentos wanpasienus 18.03.01 «Xumuyeckas TeXHOIOTHSN» 3a04HOM
(hopmbl 00y4eHMs.

B paboueii nporpamme 4Yetko c(opmyaupoBaHa Uelb OCBOEHHMS CTYJACHTAMH JaHHOMH
JMCLMIUIMHBI M 3a/1a44, BBINOJHEHHE KOTOPBIX MO3BOAAET JOCTHIHYTh 0003HAYEHHYIO Lieb.

B coorsercteun ¢ ®I'OC BO B nporpamme nepedyucieHbl KOMNeTeHLUMH, B GopMUpOBaHWH
KOTOPBIX Y4acTBYET JaHHas AucuuniauHa. OnpeieneHbl M YETKO COIIacoBaHbl C COOTBETCTBYIOUMMH
KOMIETEHUMAMH Pe3yIbTaThl 00pa3oBaHHs.

OOGbem AMCUMIUIMHBI COOTBETCTBYET yuyeOHOMY mniaHy HanpasieHus. Temartuueckud nuiad
JMCLIMMJIHHLI NPEACTAB/IeH ¢ pa3dueHueM Nno HeaensM, ¢ yKasaHuem KOauvecTBa BceX (Jopm 3aHATHI, B
TOM uHWcae B HWHTepakTHBHOW opme.  IlepeymcieHbl KOHTPOJIbHBIE MEPONPUATHA TEKyIeH |
NPOMEKYTOYHOH aTTECTALMK MO MTOram OCBOEHHS JAMCLMIUIMHLL B uacTH coaep:kaHus AMCLMIIMHBI
TEMaTUYECKHH IUIaH MpeJACTaBleH J0CTaTOYHO MoAPOGHO, YTO MO3BOJISET COCTABMTH NPEJACTaBIEeHHE O
Marepuase JIEKUHOHHOrO Kypca, Temarvke abopaTopHeIX 3aHATHH W clenarh BbIBOA O TOM, HTO
coaepKaHue AMCLMIUIMHBI TOJHOCTBIO COOTBETCTBYET COBPEMEHHBIM TEHICHLMSIM Pa3BUTHA HAyKH M
TEXHHKH B 00J1aCTH XUMHYECKOH TEXHOIOTHH.

B paboueit nporpamme coziepkaTcs OLEHOYHBIE CPE/ICTBA B BU/IE BONPOCOB K 3K3aMEHY, 3a/aHuii
JUI TMPOBEJAEHHS TECTOB, KOTOPbI€ MO3BOJAIOT MNPENoAaBaTenio OObeKTHBHO OLEHHTb pPe3y/ibTaTbl
OCBOGHMS JAMCLMIUIMHBI B npouecce ¥ B KoHue oOyuenus. [laHbl mMeTonuueckue ykazaHus M y4eGHO-
MeTo/IMuecKoe obecneyeHne caMOCTOATEbHON paboThl CTY/ICHTA KaK HEOThEMJIEMOH COCTABHOH HacTH
obpa30oBaTeIbHOTO rpoliecca. '

OnucaHbl TeXHONOTUH 00YYEHHS, NMPUMEHSEMbie aBTOPOM JUISl AKTHBHM3ALMKH 00pa3oBaTe/ibHOroO
npouecca Juist Beex Gopm 3aHATHIA: JIeKLMit, 1a00paTOPHBIX 3aHATHI, CAMOCTOATENbHONH paboThl.

B paGoueii nporpamme nepeuucieHa y4ueGHO-MeTOaMUECKAs JMTEpPaTypa, PEKOMEHIOBaHHas
aBTOPOM [UISl M3YYEHMS JMCLMIUIMHBI: OCHOBHAf, KOTOpas (OPMHUPYET OCHOBHbIE Pe3yJbTaThl
00paszoBaHusi M 3asBJEHHblE KOMIETEHUMH, M JAONONHWTENbHAA (B TOM YHCIE HHTEPHET-PECYPCHI),
HeoOxoaumas i Gonee raybOKOro OCBOEHHS OCHOBHBIX MOJIOXKEHMH JAMCLUMIUIMHBI W Pa3BUTHA
TBOPYECKHX M MHTE/LIEKTYAbHbIX CMIOCOOHOCTEH CTYAEHTOB.

3assnenHoe B palouell nporpamme MaTtepHaibHO-TEXHHUYECKOoe ofecrnedeHHe MO3BOMseT
peaiM30BaTh 3aABJCHHbIC 3a]a4H ANCLMILTUHBI U JOCTUTHYTh MOCTABICHHOM LIEITH.

Takum oOpaszom, npeacraBienHas pabouas nporpamma AMcUMIUIMHBL «OOwas Xxumuveckas
TexHonorusy» npodeccopa Xpucropoposoit M.A. cocraBnesa B MoaHOM COOTBETCTBHH ¢ TpeGOBaHUSIMU
®I'OC BO u moxker ObiThb MCNONB30BaHA NMPU MOATOTOBKE OakanaBpos HamnpasieHus «XHMHUECKas

TEXHOJIOTHUs».

Penenszenr:

3aM. Ir€éHEepaIbHOTO JUPEKTOpA 110
HaYYHO-TEXHOJIOI'HYECKOMY PasBUTHIO

3A0 «Kommnanus «CTIC», K.T.H. Jlaszapes E.B.
¢

14



