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1. IEJIA OCBOEHMA JUCHUTLIHHbI

Iems kypea «llponecchl ¥ anmmaparsl XAMHYECKOH TEXHOJIOTHH» COCTOHT B OpMHpOBa-
HHH Y CTYZEHTOB 3HAHHH H YMEHUH B 061aCTH OCHOBHEIX METOJI0B H 3aKOHOMEpHOCTeH (usmio-
XHMHAYECKHX TIPOLIECCOB XHMHIECKOH TEXHOIOTHH, OCHOBAX TEXHOJIOTHH mepeMeeHHs JKHIKO-
creil B Ta30B, pasnelieHds HEOTHOPOAHBIX CHCTEM, O TIPHHIANAX TEIIO- H MaccooOmMeHa B CH-
cTeMax ¢ pas/Iu4HbM (Ha30BBEIM COCTABOM.

O61EME 3a7adaMi JHCHAILIMHEL «]Ipomeccsl B AllapaThl KUMHYECKOH TEXHOJIOTHHY
SIBJISIEOTCSH

- IONydeHHe 3HaHui 0 OCHOBaX NPOTEKAHHAs H OCHOBHBIX 3aKOHOMEPHOCTAX CHIPOHHA-
MHUECKHX, TEILIO- H MACCOOOMEHHBIX IIPOTIECCOB XMMHICCKOH TEXHOJIOMHH;

- mpHOOpeTeHre MPAKTHIECKHX HABHIKOB OMPENEICHUS NapaMETpPOB ITHX TIPOTIECCOB H
BEIGOpE ONITHMANIEHOTO 000PYIOBAHHS ISl HX TPOBCICHHA.

B pesynerare m3yuenus kypca «IIpomecchl W anmaparsl XMMHYECKOH TEXHOJIOTHHY BEI-
MyCKHHK TIONydacT 3HAHMS U HaBbIKH, HeoOXoIMBIE U BEIGOpa METOMIOB, C1I0c060B U 00opY-
7I0BAHES JUIS (POBE/ICHAS OCHOBHBIX IIPONECCOB XMMIUECKOH TEXHOJIOTHH, aHaIH3a appexTus-
HOCTH TEXHOJIOTHH XHMHAYECKAX MPOH3BOACTB M MOHCKA ONTAMATBHEIX M PAllHOHATBHBIX Tlapa-

METPOB MPOBEJCHHS IIPOLIECCOB.
2. MECTO JUCIUILIMHBI B CTPYKTYPE OIIOII BO

JlagHBI Kype OTHOCHTCS K JHCIHUILIMHAM 6az0Boii wacTH Onoka «JIMCHHILIHHEL
(Momynu)» y4ebHOro IUIaHa MOJrOTOBKH GakanaBpoB 10 HANPABICHHIO 18.03.01 «Xumudeckas
TexHoNorMsy. JMCIMINMHA TIpeAcTaBiseT co0oH B3aHMOCBA3h MEKIY 0DImeHayIHEIMY,

OBIEXAMHEYECKAMH, OOMICHHKEHEPHEIME IMCIAILTHHAMY B IIPOQHIbHBIMHA THCIHILTHHAMH.

Kypc ocHOBEIBaeTCs Ha OOIIHX 3aKOHaX (H3HKH, TEOPETHIECKOH MEXAHHUKH, QH3HCCKOH
H KOJUTOHIHO#M xaMuH. Ero ocBoeHHE HEBO3MOXKHO Oe3 3HaHWH BBHICIIEH MareMaTHKH, QH3MKH H
XMMUH. S3HAHHE [AHHOM JHCHMILUIMHB! HeoOXomuMmo M rayboOKOro YCBOEGHHS KYpCoOB
CHEUATLHEIX TEXHOJIOTHYSCKAX JTUCIHUIUIMH, a TAKKE MPHMCHCHHA sHaHmi KypcoB «DH3MKaY,
«Obmas ¥ HeOpraHW4ECKas XHMHA» H APYrHX NHCIMIUIAH, B OCHOBC KOTOPBIX JIEKaT TAKHe
SBICHHS, KK TEPMOXMMIIECKHE U (Pa3oBble NPEBPALICHHAS, TIPONECCH TEILIO- 1 maccooOMeHa, a
TakKe pAO ApYyrEx GH3IAYECKHX MW XHMHYECKHX SBJICHHH B TOMOTEHHBIX H TETEPOTEHHBIX ‘
CHCTEMAX.

3uanMsd, DOTy4CHHBIE B JAHHOM Kypce, HeoOXOMHUMEL TS JATLHEHIIero o0ydeHHd 110
NpOQHIBHBIM JHCIHIUIAHAM H YCHENHOrO IPOXOKACHHA IPOM3BOACTBEHHOH M NPEIIATLIOM-

HOIi IPaKTHK.



3. KOMIIETEHI[MY OBYYAIOIIEI'OCA, ®OPMHPYEMBIE B PE3YJIBTATE
OCBOEHHNS JUCITATLIMHBI (MOY JIA)

B pe3ynnTare OCBOSHHMS JHCIATUIHED] 06 yHaronmics TOJDKeH JICMOHCTPHPOBATE CITEAYIOLIHE Pe-
3y7IBTATH 00pa3oBaHUs: ‘
1) 3paTe:
- OCHOBBI TEOPHH MEPEHOCA MMITYJIBCA, TEIIa B MacChl (TIK-4);
- obImpe NPUHIMIEI TEOPHE 000K H OCHOBHLIC KpHTEpHH JUI HaXOXKIEHHA NapaMeT-
POB XHMHAKO-TEXHOJIOTHIECKHX NIPOLIECCOB (TTK-1, [TK-4);
- OCHOBHEIE 3aKOHOMEPHOCTH THIPABIHKH (TIK-4);
- OCHOBBI TEOPHH TeIlIonepenayy (IIK-4);
- OCHOBBI TEOPMHE Maccolepeays B CHCTEMAX CO CBOBOIHON W HEMOJIBHXKHOM TPaHAIICH
paszena ¢as ([1K-4);
- THIIOBBIC NPOIECCH XMMHYECKOH TEXHOIOTHH, COOTBETCTBYIONIHE annapaTsl 1 METOZB
ux pacuéra (TTK-1, ITK-4).
2) YMmers:
- OIIPENENSTh XapakTep JTBHKCHHA smmkocteit u rasoe (ITK-1);
- OIpeAeNsTh OCHOBHBIE XapaKTEPHCTAKH NIPOLECCOB TEILIO u macconepenaun (1IK-1);
- paccuMTHIBaTh TapaMeTpsl H BHIGHpaTL anmaparypy I KOHKPETHOTO XHMHKO-
rexHomoraueckoro npouecca (ITK-4);
- oneHMBATH 3(PPEKTUBHOCTE PabOTHL XAMHEKO-TEXHONOTHIECKIX npomssoucTs (ITK-4);
3) Baagers:
- METOaMH OTpeJIe/iCHHs ONTHMAIBHEIX M PAHOHAIBHBIX TEXHOJIOTHYECKHX PEXHMOB
pa6oter obopynosanus (ITK-1, TIK-4);
- METO/IaMH OTpeeIeH s TeXHONOTICCKAX noxasarenei nponecca (I[TK-1).
Takum 06pa3oM, H3ydeHHe TUCIHILTHHEL crocoBeTByeT GOPMHEPOBAHHUIO Y 00YUAIOIIETO-
¢si CTTEYIOMMX KoMIeTenmuii B 001acTH rIpoHsno,ucTBeHHO-TeXHonormecxoﬁ NEeATENbHOCTH:
- CIIOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBILITH TEXHOJIOTHYECKHI TIPOLece B COOTBET-
CTBHH C PETJIaMEHTOM H HCTIONB30BaTh TEXHHYCCKIE CcpescTBa s H3MEPEHHs OCHOBHBIX Mapa-
METPOB TEXHOJIOTHYECKOI0 Mponecea, CBOMCTR CHIpBS M IPOLYKITHH (TTK-1);
- CIIOCOGHOCTHIO NIPEHEMATD KOHKPETHBIC TEXHHHECKAE PEMICHHA npH paspaboTke Tex-
HOJIOTHYECKHX IIPOIIECCOB; BHIOHPATh TEXHUIECKHE CPE/ICTBA H TeXHOJIOTHH ¢ YIETOM DKOJIOTH-

YecKHX MOCIEICTBHN X TPAMCHEHHAA (TIK-4).

4. CTPYKTYPA H COJAEP)KAHUE TUCLHATIIMHBI (MOAYJISA)

Q6Imas TpyI0eMKOCTb JHCIHTLTHHBL COCTABIIACT 10 3aueTHBIX €THHHIEL, 360 JacoB.
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4.1. TEOPETHUYECKHWN KYPC

3-ii cemecTp

Pasnen 2. OcHOBBI THAPABIHYECKHX NPOLECCOB

Hexyua 1. Ocrosuvie 2udpasnuseckue napavempel. XapakrepiacTHKa 1aMWHAPHOIO Te-

yenus. XapakrepucTika TypOy/nenTHOro Teuenus. Ypasnenue bepHym. [ uapaBIugeckoe co-

IIPOTMBIEHHE TPYGOIPOBOAOB K anrapaTos, Micredenue xUAKOCTA U3 OTBEPCTHIL PE3EPBYAPOB.




Pa3nen 3. Ilepevewiernne :)KAAKOCTEH 1 ra3oB
Jexyus 2. Tpancnopmuposanue scudxocmeti u 2a306. O61acTs NPUMEHEHH, 1APAMETPEL

paGoThl 1 KiaccH(HKALMA armaparos. AnnapaTel 00BEMHOTO AeicTeHA. ANMAPAThl JIHHAMHH4E-

CKOTO JACHCTBHA.

4-i1 cemecTp
Pasgen 7. MaccooOMeHHBbIE POLECCCHI H ANNIAPATHI
Jexyus 1. Maccoobyennvie annapampt U ycmano6Ky O APOYeccos 6 Pasiutitblx Cuc-
memax. Tlpoctasi meperonka. PexruMKalMoHHEBIE YCTAHOBKH. KnaccupuKanus U KOHCTPYKIHA

KOJIOHHBIX anmaparor. bapabanHeie CyLIHIIKH.
42. TIEPEYEHL TEM JJABOPATOPHBIX 3AHSATHHN

3-ii cemecTp
Jlabopamopnoe 3ansmue 1. MTHCTPYKTaX 10 TeXHUKe OE30MACHOCTH. JlaBopaTtopHas pa-
Gota 1 «PesxiMBI TBIDKEHUS KHUAKOCTHY.

Jlabopamopnoe 3ansmue 2. Jlabopatopnas pabota 2 «['MIpaBIMHECKHE COMPOTHBIC-

HHA.

Jlabopamoproe sanamue 3. 3amura naGoparoprsix pabor 1 1 2.

4-ii cemMecTp
Jlabopamopnoe 3ansmue 1. UHCTPYKTaXK Mo TexHUKe GE30MacHOCTH. JlaGoparophas pa-

Gora | «M3ydenue npouecca TEIIONEPEAYN».
Jla6opamopnoe zansmue 2. Jlabopatopras pabota 2 «KOHBEKTHBHAA CYLUKAY.

JlaGopamoproe sanamue 3. 3amuta naboparopHsix padot 1 u 2.

4.3. IEPEYEHB TEM IPAKTUYECKHX 3AHATUI

4-i cemecTp
Hpaxmuseckoe sansmue 1. Pa3paboTka TeXHONOTHUECKHX CXEM JUTA TIPOBENCHUS TIPO-
LIECCOB XMMHMYECKOH TEXHOIOTHH;
Hpaxmuyeckoe sansmue 2. ONpe/eNCHUS OCHOBHBIX pa3sMepoB CYIANLHOIO Hapabaxa;
Ipaxmuuecxoe sanamue 3. Pacuet n BEIOOp 000pyA0BaHAA ANA OOECTIEYEHHA JKHIIKOCT-
HEIX H Fa20BBIX [IOTOKOB B YCTAHOBKaX;

IIpaxmuueckoe 3aHAmMUe 4. Jal|Ta KYPCOBBIX TIPOEKTOB.



5. OBPA30OBATEJILHBIE TEXHOJOI'MH

Peanmsalst KOMNETEHITHOCTHOLO IIOIX0da B paMKax npenodaBanmst JAUCLHHATITAHEL pealli-
3yeTcs MPU OMOILH C/IeAYIOMIX 00pa3soBaTelbHEIX TeXEONOTHI:

1. MudopMainoHHO-pa3BUBAIOIIME TCXHOTOIUY, HANPABICHHbIC Ha CO3LAHME Heodxo-
ﬂHMOﬁ J YCHEIHOro H3y4eHHA Kypca Oa3Ll 3HAHWHA. 3aKIH0YaroTesl B HCTIONL30BAHAH MY/Ib-
TUMEHHHBIX TEXHOJIOTHH Opyd 9TeHHUH JICKITHOHHOIO Kypcd, 49TO obecneunBaeT HArMSLIHOCTE K
yro6eTeo yesoeHus nubopmaniu. Kpome Toro, mpeiionaracred U3yenne Yacty Kypea B BHIIC
CAMOCTOSTEIEHOR pa6o'1‘L1 C MPpUMEHEHHEM MH(]JOpMaLLHOHHbIX TEXHOMOTHH.

2, npaICTI/lKO-OPPTQHTMDOBaHHblE TEXHOIOIMH, HAIIPaBJICHHLIC Ha ¢0ph1HpOBEllIH€ CHCTEC-
MEI HpOLrJeCCHOHaHIJI-lbIX NPaKTHHCCKHX yMGHHﬁ 34 CHET YCTdHOBKH MEKIUCUHILTHHAPHDLIX CBII-
seif, TpY KOTOPBIX H3YUEHUE THCITHILINHEI CTPOUTCS Ha OCHORC pdlled TPROOPETCHHEIX 3HAHHH 1
YMemHHit, a M1y 4eHHBIC HABLIKK HCOOXOMM /ISl JaJTBHCHIIETO oOyUeHWs 110 IIPOrpaMMe LLONTO-
TOBKH. TaKmKe 3TH TEXHOJIOTHH NPUMEHSIOTCH LIPH MTPOBEACHHH IIPaKTHHCCKIX 3&11}1‘1‘]'(11::1, OpHeH-
THPOBAHHBIX Ha PEIICHHE 3allad, CBA3AHHEIX € IlpaKTH‘{BCKOfl JesTeIbHOCTLIO, MPeayCMOTPEH-
HOI nporpaMMoH MOAr0TOBKH.

3. Paspuparomue npo0iaeMi0-OpHEHTUPOBAHHDIE TEXHOIOIHH, HANPABICHHLIC 114 dop-
MHPOBAHHEC U PASBUTHE HABLIKOB ]'[pOGJIBMHOFU MEBIIITEHHs. 3aKII04AeTCs B IIOCTAHOBKE OCHOB-
HEIX HpOﬁHCM TeMATHKHA AUCLHATLTHHEL La JeKINAX U IIPaKTUHEeCKAX 3alATHAX, BblGDpC TeM AJI51
CaMOCTOATCIIEHOTIO 06)-"IGHI/I$1 u upejnonaraer ITPOBEAEHNE OTKPLITHIX HHAWBHIVAIBIILIX H KOJI-
JIEKTUBIILIX L[I/ICKYCCHfi 110 COBMECTIHOMY C IIPEIo1aBaTe/IieM MOUCKY OTITHMATBHEBIX pEMEHHﬁ.

4. Hl/i‘-IllOCTHO-(‘)})Ht‘ll’l‘HpOBﬁHHMe TEXHOIIOIHH, YYUTLIBAIOIIHC HHAMBUAYAIBHBIE OQCO-
OeHHOCTH M CIOCOOHOCTH K&KIOTO 06}"-151[0[]1{)1"00}[ I obecrIegeH sl YCIRIIHOTQ H3YICHHA
JMCITHTIMHIBL. JakrovarTed B HHABHAYAIEHBIX Decenax co CTYACHTaMU BO BPCMi 3amrmﬁ,
LPOBEPKI ¥ 3ALUUTEL HHHBHYLILLBIX 38 a1ui (337184 U KypCOBOI'O IPOSKTA).

BoubLiias 9acTh 3aHATHI 1 00pa30BaTebHLIX TCXHOIOIHH TTPOUCXO/IUT B LHTEPAKTHBHOM
(opme, 3akmoyaiomenics B o0Mene HHQOpMAHEH MEKITY TPCHOLABATCIAEM H CTYCHTAMH, CO-
BMCCTHOMY IIOMCKY IT}'TCﬁ peluenus NpakTuHYeCcrKux 3ajna4d v ]'[pOGJlEM, a TAKIKE B BOSMOXKHOCTH
Bouee ACTATPHOrO COBMECTHOIO PACCMOTPCHHA M AKTyaIM3alii BOLPOCOB, HPCACTABIISNFOMIHX

HAHOONLIII A HHTEPpCC 1A UG}"—I&IOTTIHXCH B paMKax TeMaTHKH AUATHH.



6. OIEHOYHBIE CPEJACTBA JUIsI TEKYHIEI'O KOHTPOJISI YCIIEBAEMOCTH,
IPOME;KYTOUYHOM ATTECTAITAN IO HTOI'AM OCBOEHHA JUCIIUITIINHBI
M YYEBHO-METO/JHUYECKOE OBECIIEYEHHE CAMOCTOSITEJIBHOM PABO-
Thl CTYAEHTOB

6.1. SAJAHUA JJ151 TEKYLIEI'O KOHTPOJISI YCOEBAEMOCTH

TeKywuii KOHTPOTL 3HAHUA CTYACHTOB NPOBOAMTCS ¢ HCMOMB30BAHUEM AUCTAHLMORHLIX
TexHo/orkil B JopMe TECTOBBIX 3aaHuif B 00OMX CEMECTPaX, 0 PesyibTaTaM BLITOLHCHHA H
3aLMTHl TABOPATOPHBIX PaloT, a TAKKe NO pe3yibTaTaM BBIIOTHCHHA KOHTPONLHOMH paboTel B 3-
M CEMECTpe M MPAKTHYeCKOH paGoTE! B 4-M ceMecTpe. 3a0aHust [UTd TEKYLIEro KOHTPOAA npen-

CTABIIeHH] HA caiiTe JUCTAHIIMOHHOIO OGp&SOBaHHH.

6.2. OGECIIEYEHHE CAMOCTOSTEJIBHOM PABOTBEI CTYJEHTOB

CamocTosTensHas paboTa CTYLEHTOB 3aKIH0YaeTCs B CAMOCTOATENILHOM M3YHdEHHH BO-
IIPOCOB, BXOAAIIMX B COCTAB TEOPETHHECKOTO KYpca [AMCLIHIIHHEI, MOATOTOBKE K BBITIONHEHHIO
U 3awyTe 1aGopaTOPHEX pabot, 06paboTKe JKCIEPUMEHTAIBHEIX JAHHLIX, TIOAFOTORKE K npaK-
THUESCKHM 3aHATHAM M PELIEHNHY 3a/[a4 HA HUX, B pa3paboTKe KyPCOBBIX MPOSKTOR U MOArOTOBKE
K HX 3AIJATE, @ TAKKE B MOATOTOBKE K TEKYIIEMY KOHTPOJLO 3HAHMH U MNPOMEXKYTOHHLIM aTTe-
CTAIHAM.

CamocTosTeNbHas padoTa CTYAEHTOB 00eCMeMnBacTCs yuebHOM nUTepaTypoi, A0CTyI-
Hoit B GUONMOTeKe W 3MEKTpOHHEIM 3ane Bnl'Y, HnTepHeT-pecypcaMH, a TaKxe yyeOHO-
METOIHYECKHMH KOMITIEKCAMH, AOCTYIIHBIMA Ha Kadeape «XUMHYECKUE TEXHONOTHIL.

KOHTpOIE 33 BHINOTHEHHEM CaMOCTOATENEHOH paboTHl IPOBOJMTCA TIO CIIE/LYIOIIHM BO-

npocam:

3-if cemecTp
Pasgen 1. Teopersteckne 0CHOBBI POLECCOB XHMHYECKOI TeXHOJIOTHH

1.1. OcHOBHBIE MTOHATHSA U OIpeIc/IeHA;
1.2. Knaccuguxalya npoueccor XHMUIECKOH TeXHOTOTHH,
1.3. CucreMa eHNLL H3MEPSHMS;
1.4. YpapHeHHs U THHAH PABHOBECHH;
1.5. VCI0BUS OTHOZHAYHOCTH M BHJIBI 0OA00KS;
1.6. VieBapuaHTEl nojao0us;
1.7. TlpeoBpazopanye auddepenHanbibX ypasHeHUA METOJaMH TeOpHH nomoGust st

TIONyYeHNs KPUTEPHEE;
1.8. OB wpe NpUHIUTIEL AHATH3a W PacdeTa MPOLECCOB | anaparos;

1.9, TIpuHUIMNET MOASTHPOBAHHS XHMHKO-TEXHOIOTHHECKHUX [POLIECCOB;



1.10. 3axoHE coxpaHeHHs CYOCTAHLME;
1.11. 3axkoHBl TEPMOAMHAMHYCCKOTO PABHOBECHS;

1.12. 3axonsl mepenoca cybcTaHUuMHA,

Pazgen 2. OcHOBBI THAPABIHYECKHX NPOLECCOB
2.1. OcHOBHBIE NOHATHA W OTIPeJIENIEH s THAPABITHKH,
2.2. Cunel, AelCTRYIOILNE Ha KUIKOCTD;
2.3. Qu3uyeckue CBOHCTBA KHAKOCTH;
2.4. YpapHeHHs paBHOBeCHA 2Hepa;
2.5. OcHOBHOE ypaBHEeHHe rupocTaTrky. 3akon [ackans;
2.6. Jlapnenue JKHUAKOCTH Ha JIHO ¥ CTEHKH COCYAA;
2.7. OcHOBHBIE TOHATHA H OTIPeAEeNCHNUA MMIPOJHHAMMKH,
2.8. YpasHeHHa ABMKeHHA Dinepa;
2.9. Vpasuenus newxenns Hapee-Crokea;
2.10. VpaBHeHHe HepaspEIBHOCTH (CILIOLIHOCTH) MIOTOKA;
2.11. T'aapoJHHAMMYECKOe noaobue;
2.12. Coobmaromuecs cocynsl;
2.13. UcreyeHHe JKHAKOCTH Y€PE3 BOLOCITHE]
2.14. TuapagId¥eckue METOIBL U3MEPEHHA PACX0/a KHUIKOCTEH 1 rasos;
2.15. O6mHe ceefieHHsA 0 HEOJHOPOIHEIX CHCTEMAX;
2.16. TUIpOIHHAMHYECKUE COTTPOTURITCHHS;
2.17. I'paBMTALHOHHOE OCAKIAEHHE;
2.18. ConpoTHRIEHHE CIIOS 3EPHHCTOrO MaTepuana;
2.19. Pexxpmpbl ABMKEHMA TIOTOKA YEPE3 3ePHUCTHIC MAaTEPHAITEI,
2.20. THapoIHHAMKKA TICEBAOOMKIKSHHBIX CIIOEB;
2.21. @u3uyecKas CyLLHOCTE IpoLecca;
2.22. @uibTPOBAHUE CYCTIEH3HH MO ACHCTBIEM Nepenana AaBIeHms;

2.23. lenTpobexnoe GUILTPOBAHUE CYCIIEH3HM.

Pazgen 3. Ilepemernenne ;KHAKOCTEH U ra3oB
3.1. O6nacTs npuMeHeHHs, NapaMeTpsl paGoThl M KNACCH(hUKALIMS HACOCOB;
3.2. JorycTiMas BEICOTA BCACBIBAHMA;
3.3. TopiuHeBble HACOCHL;
3.4, IllecTepenyarsie HacCOCHL,
3.5. llenTpobexHbIe HACOCHL;
3.6. O61acTh IPUMEHEHHS, TAPaMETPHEI paboThl ¥ KiaccH(pHKaLHA KOMIPECCOPOB;

3.7. TepMOAHHAMUKa KOMIIPECCOPHOTO MpoLecca;



3.8. JTuarpaMmel T-S KOMNPECCOPHBIX NPOLIECCOR;
3.9. [lopmHeBEIE KOMIPECCOPEL;

3.10. BUHTOBLIE KOMIIPECCOPHI;

3.11. HenTpoOesxKHEIE BEHTUIATOPBL;

3.12. KoHcTpykuus ci(oHOB 1 5pTHPTOB.

4-fi cemecTp

Paszjen 4. OcHOBBI TEILI000MEHHBIX [IPOLECCOB
4.1. OCHOBHDIE NOHATHA U OTPEETEHIA MACCO0OMEHHBIX IPOLICCCOB;
4.2, OcHOBHOE YpaBHEHHE TETIONEPENaIn;
4.3. Cpenuaa ABWKyLIAs CHIA TENI00OMEHHBIX IPOLECCOB;
4.4. [Tepenaga Temna TETUIONPOBOJHOCTHIO]
4.5. Tlepeaaua Temma KOHBEKIUEH;
4.6. llepenada Tenna U3IydeHUEM;
4.7. [lonoOue TeMI000MEHHbIX TIPOUECCOB;
4 8. Tennonepenaya Yepe3 IIOCKYIO CTCHKY,
4.9, TemnonpoBOTHOCTE HEPe3 UHNMHIPHYECKYIO CTCHKY,
4.10. TernooTnaua 6e3 M3MeHEeHUs arperarHoTo COCTOAHHS CPEABT;
4.11. TemnmooTaua Npy M3MEHEHHH arperaTHoTo COCTOAHUA CPeAbL;
4.12. OnpeneneHye MOBEPXHOCTH HATPEBA TIPH MEPEMEHHBIX TEIUIOEMKOCTAX M NEPEMEH-

HEIX KO3 (pHIHMEHTaX TEMIOTIePeaain;

4.13. Koo HupenT TennooTAa4yu OpH HENOCPEACTBEHHOM CONPHKOCHOBEHHH NIOTOKOS.

Pazpen 5. TeniooGMeHHBIE aNNAPATHI
5.1. Knacerduranis TEIZIOHOCHTEIEH;
5.2. Knaccudukanus TerooOMeHHbIX anmapaTos;
5.3. CMecHTebHBIE TEMT000OMEeHHHKH;
5.4. PerenepaTeHEIE TeTNOOOMEHHHUKH;
5.5. KoxyxoTpybuaThle Tenio00MeHHHKHA;
5.6. [TnacTHHYATEIE TEMNOOOMEHHUKH;
5.7. OpyxTpyOHEie H 3MEEBUKOBEIE TEIIOOOMEHHHKH.
5.8. TenmoobMeHHIKY ¢ OpedpeHHEIME TpyOaMu.
5.9. CninpanbHble TennooOMEHHHKH]
5.10. AnmapaTH ¢ ABO¥HEIMM CTeHKaMH (pybainkamu);
5.11. OcHOBHBIE NOHATHA ¥ OTIPEAE/ICHIA NPOLECCa BRIAPUBAHNA;
5.12. Pacnpe/ielieHue MOJIE3HON PA3HOCTH TEMITEPATYP MO KOPIIycaM,

5.13. OnHOKOPNYCHOE BEINAPUBAHKE;



5.14. MHOroKOpITYCHOE BEINIADUBAHHE.
5.15. BoimapweaHHe ¢ TETIIOBEIM HAaCOCOM;
5.16. BemapHble annapaTsl ¢ CTECTBEHHOM U IIPUHYIUTENBHOH LMPKYIALACH;

5.17. [1nexovHBIE BLITAPHBIE ATINIAPATHI.

Pazzen 6. OcHoBbI Macc000MeHHbIX MPOLECCoB
1.1. OcHOBHbIE MOHATHS U ONPENCIeHNA MaccO0OMEHHEBIX IIPOLIECCOB;
1.2. Knaccuduxaups MaccooOMEHHBIX POLECCOB;
1.3. PaBHOBeCHe U CpeHsia ABMAKYIIAs CHIA MACCOOOMEHHBIX MPOLIECCOB;
1.4. Mopenu MaccoMePeHOCa;
1.5. B3aMMOCES3b THIPOMEXAHUYECKHX, TETIO- H MACCOOOMEHHBIX NPOLIECCOB.
1.6. TuddepennmanbHele YPaBHEHHA IEPEHOCA MACCHI;
1.7. onobue MaccooOMEHHEBIX MPOLIECCOB;
1.8. OCHOBHbIE NOHATHS M ONpEIeTEHHs TIPOLECCOB NEPETOHKA U PeKTHUKALNTH;
1.9. PapHOBeCHE B CHCTEME «IKHIAKOCTD — MMap»;
1.10. OCHOBHHIE PACHETHEIE 3aBUCUMOCTH TIPOLIECCOB MEPErOHKH 1 pekTrhUKALHY;
1.11. OcHOBHBIE IOHATHA U ONPELENCHHS TIPOLIECCa CYIIKY,
1.12. ®usuueckas CyLLHOCTH IPOLECca;
1.13. KuHerHKa CyLIKH;
1.14. MarepuansHelii 6anaHc CyLIKH;

1.15. Tennoroii bananc CyLIKH.

Paszpen 7. MaccooOmMeHHbIE Nponecehbl H annapaThbl
7.1. Tumsl HacafoK, IpUMEHAEMBIE B HACAOYHBIX KOJIOHHAX;
7.2. PacuipinuBaroIIie KOMOHHEI;
7.3. Turel Tapenok, TPHMEHAEMBIC B TApE/IsYaThIX KOJIOHHAX;
7.4. O61uas knaccuduKaLys CyINIoK;
7.5. OcHOBHBIE BUJB! KOHTAKTHBIX CYIIUIOK;
7.6. TyHHeNBHBIE CYIIHIIKH;

7.7. CyluMIKH ¢ B3BELISHHEIM CJIOEM MaTepHana.

6.3. KYPCOBOE NPOEKTHPOBAHHE

4-ii cemecTp
Bapuanrsl 3aaanHii 115 KypcoBoro HpoeKTHPOBAHKS
Paccuutars OapabaHHyIO CYLIM/IBHYKO YCTAHOBKY /U1 CYLIKH JHCIIEPCHOrO MaTepuana ¢

SKBUBAJIEHTHBEIM JHaMETpOM YacTHI dq- HPUHSBO,ILHTEHLHOCTI; YCTAHOBKH TIO BEICYLUEHHOMY



matepuany G;. Havanenoe Bnarocofiepxanie MaTepuana B pacuere Ha cyxoit Bec Wygy, KOHEU-
Hoe - W . B KauecTBe CyLIHIBHOTO aT€HTa MCMO/B3YIOTCA TOTOUHEIE M3kl TeMIIepaTypoi Ha
BXOJ€ B CYIIHIKY lyay M TEMIEPATYPOH HA BEMXOAE tiow. Hcxoaupiit BO3OYX MMEET HauyallbHOE

BJIArOCOAEPIKAHUE Xo. HezananHele napaMeTphbl Bm6pan= CaMOCTOATENBHO C 000CHOBaHHMEM BEI-

dopa.
’7 IMapameTp Bapuanr
1 2 3 4 5 6 7 8 9 10
Gy, T/ 0,9 1.3 o e ]9 1.4 06 | 075 | 135 1.5 0,7
BricylHBaeMEI | MECOK | [IMHA | MeT | 0NI0- | WITAK | MeCOK | riuna | Med | OJI0- | uiak
Marepuan MUT MHT
dy, MM 1.4 L8 | 68 | 09 0,3 1,5 2 065 L2 0.4
Wan, %0 22 24 18 16 10 28 35 26 30 14
Wioms %0 1 9 5 0,5 0,5 2 12 4 5 1
Xg, T/KD 9 11 7 12 8 10 8 11 9 8
AL G 400 550 | 420 | 350 275 300 325 450 | 250 475
(T 120 100 1 E10 | 90 100 90 110 | 120 | 109 90
BcrnomoratensHoe 1 i 111 I 11 111 1 1I I I
oGopynosaane

B KauecTBe TOINMBA HCOOME3YETCS TIPUPOIHEIN ra3 CIEAYOIEro COCTaBa:

BapuaHTt Cocran rasa, 06. %

CH, CoHe | CsHg | CsHyp | CsHiz H, CO N,
1 93 3.4 0,8 0,6 0.3 0,1 0,8 1
2 94 1,2 0,7 0.4 0.2 0,2 2.8 0.5
3 91,6 1,6 0,8 04 0.2 0,6 3.3 1.5
4 96,4 0.3 0,1 0,1 0.5 0,3 1,2 1.1
5 92 2,4 0,5 0.2 0.4 0,2 2.4 1.9
6 95,3 0.4 0,7 0.5 0,2 0,1 1,3 1.5
7 94,5 0,9 0.8 0.4 0.5 0.4 2 0.5
8 934 L1 0,6 0,6 0,3 0,5 1,6 1.9
9 93,1 2,1 0,9 0,5 0,2 0,2 2,1 0.9
10 95,2 1 0,4 0.3 0.4 0.3 0.9 s

B KypcoBoM NpoekTe ACKHEL OBITh pazpaboTaHsl CISAYIOIIHC BOTIPOCHL:

- TlapaMeTphl TONOYHBIX [a308, TOJABAEMEIC B CYLIM/IBbHEI Oapadan;



- IlapameTpr! oTpaboTaHHBX ra3os. Pacxo[ CyUIMIBHOIO areHTa;
- OcHOBHEIE pa3MepHI CYLUHTBHOTO Dapabana;
- PacuéT u BEIGOp BCOMOraTebHOro 060pyaoBanms: mMKIIoH (I), MOKpBL TTHITEY 10~

putens (11), serrunsarop (LU).

TpeGoBaHMs K KyPCOBOMY NPOEKTY
Mo pesynsTaTaM BEITIONHEHWS KYPCOBOTO MPOEKTa H B COOTBETCTBHH C TpeGoBaHMAMH
ECKJ[ u ECT/] obopmisieTcs noscHuTe/bHas 3anucka obbemMoM 30 — 50 ¢Tp. ¥ BBIIOTHAIOTCA
yepTescu Ha nuctax dopmara Al. Ha ueprexax fo/mKHbI DBITH NPCACTABIEHBl TCXHOOTHYECKAA
cXeMa YCTAHOBKHM WU OOIIWH BWJ MPOEKTMPYEMOro amnmapata (cOOpOYHBIH 4EPTEK HIIH YEPTeK

obirero Buja).

3ammTa KypCcoBOTo NPOeKTa
KypcoBoi MPOEKT CUMTAETCA BBITIOMHEHHBIM, €C/1i OH COOTBETCTBYET BAPHAHTY 3allaHNA,
TperLABIIeMEIM TPeOOBAHHAM M TIOAMKMCAH PYKOBOJHTENEM MPOCKTA. 3aiyura KypcoBoro mpo-

€KTa OCYILECTBIACTCA NePel KomuccHe, cocTab KOTOpOﬁ YTBEpP#1aeTCa Ha Kadaenpe.

6.4. BOITPOCKI JIJIst HOATOTOBKH K DK3AMEHY

3-ii cemecTp

o

OcHoBHEIE NoHsATHA  onpeaenenus [TAXT!
Knaccudukaups nporeccoB XHMHUECKOH TEXHOMOTHH;
VcnoBusa 0JHO3HAYHOCTH W BH/EI OO0,
HusapuanTte noaobus;

Teopemel nomobus;

3akoHbI cOXpaHeHUs cyOcTaHIHmiA;

h

3akoHE! TEPMOJAHHAMHWYECKOr0 PaBHOBECHA,

3akousl nepeHoca cybcTaHIMiA.

e 3= O dew b o b

OCHOBHBIE TIOHATHA H onpeaencHud THAPaBINKH;

—
6=

. MaccoBbie CHITEI, AeHCTBYIOIINE Ha KUAKOCTD;

—_—
—

. OBBLeMHEIE CHITHL, ISHCTRYIOMIME HA HKHJIKOCTD;

12. ®uznydecKus CBOWCTBA JKHIKOCTH,

13. OcHOBHOE YpaBHEHHE IMAPOCTATHKY. 3aKoH [lackans;
14. Tapnernne )HUAKOCTH Ha IHC M CTEHKH COCYIA;

15. OcHOBHbIE MOHATHA U ONpPeJe/IeHus THAPOAMHAMHKH;

16. YpapHeHWe HepazpblBHOCTH (CIIOMIHOCTH) TTOTOKE;



17
18.
19.
20,
21.
22,
23,
24.
23,
26.
27.
28.
29.
30.
31.
32.
33,
34.
35.
36.
37.
38.
3

-,

I I R

TeapoauHaMudeckoe nofodue;

KapaKkTepuCTHKA JAMHHAPHOTO TEUEHHA;

XapakTepHcTiKa TypOyNeHTHOTO TEUSHHS;

Vpaenenue bepuymm;

[ HapaBiHeckoe COMPOTUBICHHE TPYOOIPOBO/IOB H anmnapaTos;
Hcredenne xuAKOCTH H3 OTBEPCTUI pe3epByapos;
TupoguHAMIYECKHE COTIPOTHRIICHNS;

I'paBHTALIMOHHOE OCAKAEHHE TACTHLL;

ComnpoTHBIIEHHE C/10s 3ePHUCTOTO MaTepHana;

PesxiMBI ABHKEHMS TIOTOKA UePE3 3ePHUCTHIE MATEPUATIET
['uapoIMHAMUKA TICEBI00KMKEHHBIX CIOSB.

@duznuecKas CyIHOCTL Npolecca PprbTposaHis;
@uIeTpOBaHKME CYCTIEH3MIH MO AeHCTBHEM Nepenana NaB/eHiI;
LlentpoGexHoe QUIBTPORAHUE CYCTIEH3UH;

OGnacts NPUMeHeHHs, TapaMeTpsl paboThl U KaccH(HKALMa HACOCOR;
TloplHeBEIE HACOCH;

IllecTepeHyarsie HACOCHI;

IentpobexHbIE HACOCHI;

OG/acTs IpUMEHeHHs, NapaMeTphl paboTH U K1acCH(UKALA KOMIPECCOPOB;
TepMoauHAMHKa KOMIIPECCOPHOrO TIPOLIEcea;

TTopIuHEBbIC KOMTIPECCOPLI;

BHHTOBBIE KOMTIPECCOPLI;

IlenTpobexible BEHTHIATOPEI.

6.5. BOIIPOCHI JUISI MOATOTOBKH K 3AYETY

4-ii cemecTp
OCHOBHEIC TIOHATHA U OTIPEIENIeHHs TeM1000MEHHEIX TIPOLIECCOB;
OCHOBHOE ypaBHEHHE TEIIOTIEPENaYH;
Cpennss IBHXYLUAR CHNA TEMN000MEHHEIX NPOLIECCOR;
Tlepemnaua Tema TETIONPOBOIHOCTBIO;
TenonpoBOIHOCTh UePe3 MIOCKYIO CTEHKY;
TennonpoRGAHOCTE Yepe3 LUMHHIPHYECKYEO CTEHKY;
Tlepenava Tenna KOHBEKIHEH;
[Tepenata Temna U3nyHEHHEM,

TTono6ue Tenao0OMEHHEIX IIPOTIECCOB;



10. Tenmomepenaya Yepes IIOCKYHO CTEHKY;

11. Knaccuuranus TennoHOCHTENeH;

12. Knaccruraups TennoobMeHHbIX allllapaTos;

13. CMecHTenbHEIE TEnI000OMEHHUKH;

14. PexyrnepartvBHEIE TerN000MEHHHKY,

15. KoxkyxorpyGuarsie TeTNo0OMEHHAKY;

16. Armapartsl ¢ ABOHHEIMH CTEHKaMH (pybaiukamMu);

17. OcHOBHBIE NIOHATHA H OTIPEAENeHNs [IpoLecca BhIMapuBai;

18. OgHOKOpITyCHOE BEITIAPHBAHHE;

19. MHOTOKOPITYCHOE BBHIITAPHBAHNE;

20. O¢HOBHEIE IOHATHUA U ONPEJEeHNT MacCOOOMEHHbIX TPOLECCOB;
21. MaccooTada u Macconepeada;

22. Knaccudukalpsa MaccooOMEHHBTX TIPO1ISCCOB;

23. PaBHoBeCHE MACCOOOMEHHBIX TIPOLIECCOB;

24. Cpenusis OBHXKYILAS CHIA MACCOOOMEHHBIX POLIECCOB;

25. [Mogobue MaccooOMEHHBIX MPOLECCOB;

26. OcHOBH pacyeTa MaccoOOMEHHEIX annapaTos;

27. OCHOBHEIE TIOHATHS M OMPEIENCHHUS [POTIECCOB TIEPETOHKH B PEKTH(PUKALINK;
28. PapHOBECHE B CHCTEME (OKHJIKOCTE — Mapy»;

29. MaTepuanbHEIii 1 TEIUTOBOMN OaNaHChl peKTUhUKAIIH;

30. Onpepenenye pabodero (IErMOBOro YMC/Ia U YHCIIA TEOPETUUCCKAX TAPLIOK;
31. [pocTas TIeperoHKa ¥ yCTAHOBKH JUIS €€ TIPOBEACHHS,

32. PekTU(HKALMOHHEIE YCTAHOBKH;

33. Knaccudukaius ¥ KOHCTPYKIHA KONOHHBIX annapaTos;

34. OcHOBHBIE MOHATUA U ONpEAE/ICHN TIpolecca CYLUKH;

35. @U3MYECKas CYLHOCTh IPOLEecca CyLIKH;

36. KunerHka CyIIKH;

37. MarepuanbHbiii GanaHc CyLIKH;

38. Tennoroii 6anaHc CyIIKH;

39. Obmas knaccudyKaTya cyUIHIOK;

40. Criocobbt OABOAA TEMIA U KIacCH(pUKALMA CYIIAIBHEIX areHTOR;
41. OCHOBHBIE NAPAMETPEI CYLIMIIBHBIX aT€HTOB U MX OTIpe/IelleHHIE;
42. TyHHeNBHEIE CYIINIIKH;

43. BapabaHHBle CYLITHIIKH;

44, Cymmuiiky ¢ B3BEIICHHBIM CI0eM MaTepHana.



7. VYYEBHO-METOIUYECKOE H MHPOPMAIIMOHHOE OBECIEYEHUE
TUCHUILTAHBL (MOJY JIsT)

a) ocHOBHas JHTepaTypa:

1. Caiipurausos C.111. OcHOBBI THAPABIMKH: y4eOHHK JUIA BY3OB — M.: ACB, 2014. - 386
¢ (IOCTYI 110 MHTEPHET-CCHLTKE http://www.studentlibrary.ru/book/ ISBN9785432300263.html);

2. Kyaunos B.A., Kaprawor 9.M. T'agpasimxa: Yueb. nocobue — M.: Abpwuc, 2012. -
199 ¢ (gocTym 1O  MHTEPHET-CCBLIKE http://www.studentlibrary.ru/book/ISBN978543
7200452.html);

3. 3amaneer 3.X., [Tocoxus B.H., Uedarnoe B.M. OcHOBEI THAPABINKY W TEMNOTEXHIKM:
yaeGHoe u3aanue, non oGuweii pext. npod. B.H. Tlocoxuna — M.: ACB, 2014. — 424 c. (nocTyn
[0 MHTEPHET-CCHINKE http://www.studentlibrary.ru/book/ISBN978543230021 8.html);

4. Kynuros A.A. TemnomaccooOmen: yuebnoe nocodue — M. HHIT UHOPA-M, 2015. —
375 c. (DOCTYII TI0 HHTEPHET-CChIIKE http://znanium.com/catalog.php?bookinfo=463148);

5. Camapun O.J1. ['napaBnndecKue pacteThl HHKEHEPHBIX CHCTEM: Cripago. nocodue. -
M.: HMznarenneTBO AccoUMalMK CTPOMTENIBHBEIX BY30B, 2014. - 112 ¢ (mocTyn 1o WHTEPHET-

cesuike http://www.studentlibrary.ru/book/ISBN97854323001 40.html).

0) mONOMHHTE/ILHAs JIMTepaTypa:

1. ®ponoe B.®. Jlekupn no kypey "[lpoueccst i ammapaThl XUMHUYECKOH TexHonoruu". -
2-¢ wsm., wmerp. - CII6.: XUMMBJAT, 2008. - 608 c¢ (moctym MO HHTCPHET-CCBLIKE
hitp://www.studentlibrary.ru/book/ISBN978593808158 1 html);

2. Apakenan C.M. MeToas! BHUMCIHTENLHOH MMAPOAMHAMKKM B PacveTax ABHKCHHUA
JKAIKOCTH B CHCTEMax cO CI0KHON Tomonorneii: Yueb. nocobue — Brapumup: Man-so Bnl'VY,
2015. — 99 ¢ (manuuue & Gubamorexke Bal'Y ¥ 0ocTyll N0 MHTEPHET-CCBLIKE http://e. lib.visu.ry/
bitstream/123456789/4549/1/01506.pdf);

3. Ligetko @.®., Tpuropsee B.A. TemnomaccoobmeH: y4eOHHK JUIA BY30B. — M. M3pa-
rensckuii gom MU, 2011. - 562 ¢. (moctyn To uHTepHET-coblKe hitp://www.studentlibrary.ru/
book/ISBN9785383005637.html);

4. Pomauxos ILT., ®ponos B.®., ®auciox O.M. MaccooOMeHHble TIPOLECCH XHMUYE-
cKOii TexHONOrMK: Yueh. nmocobue. - CT16.: XUMM3IAT, 2011. - 440 ¢ (gocTyn no WHTepHeT-
cesuike http://www.studentlibrary.ru/book/ISBN9785938081949.html);

5. Tyxunkue A M. u ap. [unpasnmuka: Vueb. mocobue. - M.: Maparenscteo ACB, 2011.
- 272 ¢ (mocTym TO  MHTEPHET-CCBIIKE http://www.studentlibrary.ru/book/ISBN9785
930938074.html).



B) HepHOJUYECKHE H3AAHHSL:

1. TeopeTH4yeckHe OCHOBBI XUMH4ecKol Texuonoruy, Muctutyt obliel W HeopraHute-
cxoii xummn uM. H.C. Kypuakosa PAH, r. Mockna;

7. Xmuueckas Texaonorus, 000 «Hayka i TEXHOIOTHID, I Mocksa;

3. P 19. Xumua. 19M. OGume BOTPOCH xuMageckoii Texronorud, 000 «HTH-
Kommaxry, r. Mocksa;

4. XuMus u XuMAYecKas TexHonorus, TauKeHTCKuH XUMHAKO-TEXHOJIOTHYECKHH HHCTH-
TYT, I. TalKeHT;

5, Wssectnd By30B. XHMHA U XUMHAYECKAs TEXHOIOTHA, VIBaHOBCKMH TOCYAapCTBEHHbIA
XUMMKO-TEXHONOTHYECKUH YHHRBEPCUTET, I Heanozso;

6. XumuuecKas MpoMbIiIeHHOCTE, 000 «TE3Aw, r. Canxr-TleTepOypr;

7. Wspectrs BONTOrpajckoro rocylapeTBEHHON0 TEXHUHECKOTO yuugepentera. Cepus

PeosioTHsl, TIPOLIECCEL H ATNAPATHl XMMIECKOH TeXHOMOTHH, T Boarorpall.

B) HHTEPHET-pecypehbl:
1. hitp://www.fptl.ru/biblioteka/paht.html
2 http://alumni.pharminnotech.comfbibliotcka/paht
3. http://www.thesa.ru

3. MATEPHAJIBHO-TEXHHYECKOE OBECHIEYEHHNE
MUCIAILIMHBL (MO JIST)

1. HaGopE! CHAMIOB UL NPO4TEHKA TEKLHH;
2. CTIELMATH3HPOBAHHEIE MYTETAMCAHITHBIE 8y IMTOPHH (303a-1, 3056-1, 320-1);

3. cnenuanu3upoBaHHas 1abopaTopys [0 MPOLECcaM  arnaparam (1276-1).



PaGouas mporpaMma JIHCIAILIAHEL COCTABICHA B COOTBETCTBAH € tpebosanusamu ®I'OC BO

o Hanpasieruio 18.03.01 «XuMEdIecKas TEXHOIOTHA .

Pabouyio mporpaMmy COCTaBHIT o

noueHT Kapenpst XT, K.T.H. / é/é Z= ] E.C. IMuxanor
Penenzent

(mpescTaBuTeNs paboTomaTens) %ﬁ"

ren. mupexrop 000 «AsbhacrcTeMbD? i ' JI.A. TToranos
[IporpaMma paccMOTpeHa H 000peHa Ha 3aCe/laHiH xapenpsl XT

Tiporokon Ne /ot 4 £% 7 Eroma /7’

3asenyiomuit kadeapoii XT, 1.1.H., npodeccop / / 10.T. Ilanos

Pabogas mporpamMMa pacCMOTPEHa H onobpeHa Ha 3ace/laHHH y4e6HO-METOTHIECKOH KOMHCCHH
nanpasnenns 18.03.01 «XumuyecKkas TEXHOTIOTHI.

TTporoxon Ne P e AR EE /
: /j” 10.T. I1anos

[Mpeacenares KOMHCCHH o

7 ,r,/
~




JUCT MEPEYTBEPXIEHWS
PABOYEHN MPOTPAMMBI U CTHTLIIMHEI (MOTYJISA)

Pabougas nporpamma ogobpena Ha,/:') AL y4eOHEIH rof
TpoTokon 3acenanus Kadempsr No i or AEEAE

3asenyromui kadeapoi

Pa6ouas nporpamma ofo0pena Ha _o£</&/~~Z yuebubIii roa

oy ;
Tpotokon 3acenanus kapenpsi Ne /" ot £ 54~ roﬂ/a/y
3asenyrommii kadenpoit

27l
PaGouas nporpamma ogobpeHa Ha y49eOHBIH rof
Iporoxon 3acenanus xadeapsr Ne oT roma

3apenyrommii Kadeapoi




