denepanbHOE TOCYTapCTBEHHOE OI0KETHOE 00pa30BaTEIIbHOE YUPEIKICHUE
BBICIIICTO 00pa30BaHUS

b1.B.03

(uHoexc oucyuniuusl)

«TOoABATTUHCKHI TOCYJAPCTBEHHBIN YHUBEPCUTET

PABOYAS TIPOI'PAMMA JUCHUITJIMHBI

I[OHOJIHI/ITGJH)HI)IG TJIaBbI IIPOIIECCOB M anIiapaTroB XUMHYISCKON TEXHOIOTHUH

10 HAIPABJICHUIO TOATOTOBKH (CHEIUATBLHOCTH )

(HaumeHoB8anue OUCYUNTUHDL)

18.04.01 XuMuueckas TEXHOJIOTHS

(KOO U HAUMEHOBAHUE HANPABTIEHUsI NOO20MOB8KU, cheyuaibHocmu 6 coomeemcmeuu ¢ @I'OC BI10/ @I'OC BO)
XUMHUS U TEXHOJIOTUA IMPOAYKTOB OCHOBHOI'O OPIraHUYCCKOTO U HC(bTCXI/IMI/ILICCKOFO CHUHTEC3a

®opma o0ydeHus:

I'omx Habopa: 2019

(ranpasnennocmo (npoguiv)/cneyuanuzayus)

O4Hasin

Pacnpenesienne 4acoB AMCHMILVIMHBI MO CeMeCTpaM M BHAAM 3aHATHH (M0 y4deOHOMY

IUIaHY)
KoanuectBo 3ET 6
Yacos no PYII 216

Buabl KoHTpoIsi B | DK3aMeHbI 3aueTnl KypcoBbie KypcoBbie Kontpoasusie

ceMecTpax: MPOCKThI paGoTsI (mas salt))?{?i(:):“{mq)oprl

00y4enust)
3 _ — —_
NeNe cemecTpoB
1 2 3 4 5 6 7 8 A B Hroro

3ET 6 6
Mo ceMecTpam
Jlexkuun 8 8
JlabopaTopHble
IpakTHueckue 48 48
KonrakrHas 56 o6
padorta
Cam. pagora 124 124
Konrtpouas 36 36
Hroro 216 216

ToabsaTTH, 2019




Pabouas mporpamma coctaBiena Ha ocHoBanuu OI'OC BIIO/@I'OC BO u ydebGHOro miuana

HarpaBjeHus MoAroToBku (cnenuanbHocTh) 18.04.01 «Xumudeckas TeXHOJIOTHUS
(K00 U HAUMEHOBAHUE HANPABTIeHUs. NOO20MOBKU, cheyuarbHocmu 6 coomeemcemeuu ¢ ®I'OCBIIO/®IOC BO)

PeIIeH3I/Ip0BaHI/Ie paﬁoqeifl nporpaMmmbl ITUCHUIIJIMHBI:

X| OrcyrcTBYyer

X| Vuebnas (pabouast) mporpamMma o00peHa Ha 3aceaHuu Kadeapbl « XUMUs, XUMAISCKUE
Mporiecchl U TexHoJoTum» (mpoToko 3aceaanus Ne 1 ot 06 centsops 2018 r.).

Penienzent
(OoadcHOCm®b, YyueHoe 38aHue, cneneHy) (noonucs) (U.0. Damunus)
« _» 20 1.

Cpok neiicTBus padoueii mporpaMMsbl AucHUILIMHBI 10 06 cenTsiopst 2021 r.

Nudopmanus 06 akryanuzannu padouyeil nporpaMmMbl JMCHHIIIMHbBI:

[IpoTokomn 3acenanus kadeapst No OT «__ » 20 1.

[Tpotokon 3acenanust kapeaps Ne OT «__ » 20 .

ITpoTokomn 3acenanus kagenpsl No 0T «_ » 20 T

[Iporokoin 3acenanus kageapbl No 0T «_ » 20 1.
YTBEPX/JAIO

3aBenyromuii kadeapoi «XuMus, XHMUYECKHUE MPOLIECChl U TEXHOJIOTUH
(paspabomasuteri PI1]])

« » 20 1. I'.H. OcraneHko
(noonucs) (U.0. Damunus)




AHHOTAIUA
AUCHHUILINHBI (Y4eOHOr0 Kypca)
b1.B.03 lonoJiHUTE/IbHBIE TJIABBI POLECCOB U ANINAPATOB XUMHY€ECKOM
TEXHOJIOTHH

(MHIEKC ¥ HAMMEHOBaHUE TUCIHIUIAHEI (Y2eOHOTO Kypca))
1. Heapb u 3aga4u U3y4YeHUus1 AUCHUILIMHBI (Y4e0HOT0 Kypca)

Ilenr — QopMupoBaHue y CTYACHTOB 0a3bl TEOPETUYECKUX 3HAHWHA B
0o0JaCTH  TPOIECCOB  XMMHUYECKOM TEXHOJOTMH ¥  alllapaToB Il WX
OCYLIECTBJICHHUS.

3agaun:

1. Paccmotpers usnueckue, (PU3NKO-XUMUYECKHUE, THAPOMEXaHUYECKHUE,
TEIUIOBBIE OCHOBBI ITPOIIECCOB XUMUYECKON TEXHOJIOTHUH.

2. CdopmupoBaTh TmpeAcTaBieHUs] 00 OCOOEHHOCTAX KOHCTPYKIIUHU
XUMHUUYECKHUX allapaToB U 000pyAOBaHUS.

3. 3akpenuTh YMEHUS U HABBIKA pacu€Ta XMMHUYECKOT0 000py10BaHUS.

2. MecTo aucuuiuiaabl (yaedHoro kypcea) B crpykrype OITIOIT BO

HNannas nucuumuivHa (yueOHblil Kypc) oTHocutes K bioky 1 «/lucnurmuaet
(Momynu)» (BapuaTUBHAS YacTh).

Jucrumninael, yaeOHbIE KypChl, HA OCBOEHUU KOTOPBIX OazupyeTcs JaHHas
aucuumuinHa  (yueOHbIM  Kypc) —  «JlomoJIHUTENbHBIE TJaBbl TEXHOJOTUH
HePTEXUMUYECKOTO CHHTE3a»; «MoJeIupoBaHue TEXHUUECKUX CUCTEMY; « XUMUS
Y TEXHOJIOTHUS AJIEMEHTOOPTAHUYECKUX MOHOMEPOBY.

JlucuuruinHbl, yaeOHbIe KYpPChl, IS KOTOPBIX HEOOXOAUMBI 3HAHUS, YMEHUS,
HaBBIKH, TPUOOpPETAEMBbIC B PE3yJIbTaTe U3YUYCHUS JAHHOW TUCHMIUIMHBI (Yy4eOHOTO
Kypca) — «COBpEMEHHbIE TEXHOJOTUU TMOJYyYEeHUS MOHOMEpPOBY»; «OCHOBBI
TEXHOJIOTUH MOJYYEHHUS a30TCOAEPKAIMIMX OPTAHUYECKUX COCTUHECHUIN.

3. Ilmanupyemble pe3yJibTaThbl O0Yy4YeHUs] MO JAMCUHMILVIMHE (Y4eOHOMY
KYpPCY), COOTHECEHHbIe ¢ IUIAHUPYEMbIMHU pe3yJbTaTAMH OCBOCHMS
0o0pa3oBaTeIbHOM NMPOrPaMMbI

®opmupyemble U IlnanupyemMble pe3yJIbTaThl 00y4eHHs
KOHTPOJIUpYeMble
KOMIIeTeHIIHH
CIIOCOOHOCTh K | 3HaTh:
npo(hecCHOHANBHOMY POCTY, K |— OCHOBBI HOBBIX METOJOB HCCJIEIOBAaHHUS B
CaMOCTOSITEILHOMY  OOYYEHHIO | 00JIACTH XUMUYECKOM TEXHOJIOTHH.




HOBBIM MCTOAAM HCCIICOOBaHUA,
K N3MCHCHHIO HAaY4YHOI'O )41
HaY49HO-IIPONU3BOACTBCHHOI'O

YMeTs:
— CaMOCTOSITEJILHO TOJIy4aTh 3HAHUSI B 00JIaCTH
XUMHUYECKON TEXHOJIOTHUH.

npoduis ceoel | Bmanerts:

npodeccuoHanbHON — CIIOCOOHOCTBIO aanTUPOBATHCS K

nesirenbHOCTH (OK-5) M3MEHEHHI0O  HAy4yHOTO U Hay4HO-
IPOM3BOJACTBEHHOTO Tmpoduns B  olmactu
XUMHYECKON TEXHOJIOTHH.

CIIOCOOHOCTD K | 3HaTh!

npodeccuoHaIbHON — COBpPEMEHHOE 000pyJIOBaHHME U MHPUOOpPHI B

DKCIUTyaTalli  COBPEMEHHOTO | 00JIACTU XMMUYECKON TEXHOJIOTHH.

o0oOpyZ0BaHUsI U MNPUOOPOB B
COOTBETCTBHUH C HAMPABICHUEM U
npoduiiem noaroroBku (OITK-3)

YMeTh:

— aHaJM3UpPOBATH YCTPONCTBO U MPUHIIUIIBI
paboTBl  COBPEMEHHOrO0  OOOpYyJOBaHUS W
MPHUOOPOB B 00JIACTH XUMHUUECKON TEXHOJIOTHH.

Bnaners:

— HaBBbIKAMH poQecCHOHATTbHON
AKCIUTyaTallM COBPEMEHHOTO 000pYAOBaHUS U
pruOOPOB B 00JACTH XUMHUYECKOW TEXHOJIOTHH.

TOTOBHOCTh K 3allIUTC 00BEKTOB

3HaTh:

VMHTEJUIEKTYaJIbHOU — I'oCT P15.011-96 «IlatenTHbIE
COOCTBEHHOCTHU U | HCCTIEIOBAHUS
KOMMeEpIIMaIn3allud TpaB Ha | YMETh:
OOBEKTHI UHTEJUIEKTYaJIbHON | — TIPOBOJUTH MATCHTHBIA TOWCK B 00JacTH
cooctBennoctu (OIIK-5) MPOLIECCOB  XMMHYECKOW  TEXHOJOTUU W
000py0BaHUs AJI UX IPOBEJICHUS.
Bnaners:
— METOJMKON 0(OpMIICHHS 3asIBOK HA MATEHTHI
CIIOCOOHOCTh ~ OPTraHU30BHIBAThH | 3HATH:
CaMOCTOSITENIbHYIO U|—  (QU3MKO-XUMHUYECKHE  3aKOHOMEPHOCTH
KOJUICKTUBHYIO HAYYHO- | IPOBEACHHUS OCHOBHBIX IPOLIECCOB
HCCIIEJIOBATEIBCKYIO paboTy, | XUMUYECKOM TEXHOJIOTHH.
pa3pabaThiBaTh TUTaHBI U | YMETh:
IPOTPaAMMBI IIPOBENCHUS | — pa3pabaThiBaTh HA OCHOBE JTHUX 3HAHUU
HAay4YHBIX  HCCIENOBAHUN U | [UITaHBI W TPOTPaMMbl TPOBEICHUS HAYYHBIX
TEXHUYECKUX pa3paboTOK, | UCCICIOBAHUI U TEXHUYECKUX Pa3pabOTOK.
pazpabaTeiBaTh  3ajaHud 175 | Boagers:
ucnonautenei (ITK-1) — METOJIaMH OPTraHM3alMU CaMOCTOSITEIbHON U
KOJUIEKTUBHON HAYYHO-HMCCIIEIOBATEIHCKOM
paboTHI, METOAMKAMU IUTAaHUPOBAHUS,
MOJITOTOBKHU u OCYIIECTBICHUS
HKCIIEPUMEHTOB.
TOTOBHOCTD K MIOUCKY, | 3HATH:
o0OpaboTke, aHAIHN3Y M |— OCHOBHBIE METOJMKH TIOWCKAa HAy4HO-




CuCcTEMaTnu3anmumn Hay49HO- HCCH@HOB&TCHBCKOﬁ I/IH(bOpMaLII/II/I B 00jacTtu
TEXHUYECKOM I/IH(bOpMaHI/II/I I10 | IMPOLCCCOB )41 arrapaTtoB XUMHUYECKOM
TCMC  HCCICOOBAaHU:AI, BI)I60py TCXHOJIOTHH.

MCTOOAUK MW CpPCACTB PCUICHUA YMeETh:

sagaun (I[1K-2)

— OCYILIECTBIISITh CUCTEMATHU3alHI0, 00paboTKy
U aHaJN3 HAyYHO-TEXHUYECKOW MHPOpPMAIUH B
00JIaCTH MPOLIECCOB M aIIapaToB XUMHUYECKOM
TEXHOJIOTHH.

Braners:

— CIIOCOOHOCTBIO U3y4arhb HAy4HO-
TEXHUUYECKYIO HH(OPMAIINIO, OTEUECTBEHHBIN U
3apyOexKHBIN OMBIT M0 TEMATUKE MCCIIEIOBAHUS
B 00JacTM  TPOLECCOB M  ammnapaToB
XUMHUYECKON TEXHOJIOTUHU.

CITOCOOHOCTh HCIIOJIb30BaTh | 3HATh:
COBPCMCHHELIC HpH60pI>I H|— COBPCMCHHBIC HpI/I60pBI n MCTOAHNKH
MCTOJUKU, OpTraHU30BbIBATH I/ICCHeI[OBaHI/Iﬁ B o0acTn mpoueccoB

IMPOBCACHUC OKCIICPUMCHTOB H XUMHYECKOMN TEXHOJIOTHH.

HCHBIT&HPIIZ, IMPOBOJUTH

uX | YMeETh:

00paboTKy W aHaIU3UPOBATh UX | — OpraHU30BBIBATH MIPOBEICHUE

pe3yabratel (I1K-3)

SKCIIEPUMEHTOB M  WCIIBITAHUN  aIapaToB
XUMHUYECKON TEXHOJIOTHUH.

Bnanets:
— MeromamMu  00paOOTKM W aHajau3a
HKCTIEPUMEHTAILHBIX JAHHBIX.

TemaTnueckoe coaep:kaHue JUCUUILIMHBI (Y4eOHOI0 Kypca)

Pa3znen,
MOIYJIb

Iloapasaen, Tema

1. 'mapomexaHUeCKHe POLECChI U
anmapaThbl JJ1s1 UX IPOBEACHUS

Tumnossie MpOLECCHI XHUMHYECKON TEXHOJIOTHH. aﬂeMeHTbI T'IAPOMEXaHUKU U
TEeXHUYECKON TUApaBIuKU. OCHOBHBIE XapaKTEPHCTUKH TIOTOKOB. Y paBHEHUE
Bepuymu. YpaBHeHHe Hepa3pbIBHOCTH MOTOKa. b depeHunanbHble ypaBHeHUS
Diinepa n HaBbe-Crokca. Hacockl n kommpeccopsl.

2. TermmmoBele IpOUECChI U anmnapaTtbl AJI1 UX
IMPOBEACHUS

Temnosoii 6ananc. [udpepennnansaoe ypaBHeHue @ypbe-Kupxroda.
KonBekTHBHEIH neperoc TemoTsl. O6macTu IpIMEHEHNs, CPaBHUTEIbHEIE
XapaKTEePHCTUKH M BBIOOP KOHCTPYKIMH TEINIOOOMEHHHKOB.

3. MaccooOMeHHBIE ITPOLIECCH U amnnapaThl
JJIA UX TPOBEACHUA

Craruka 1 KUHeTHKa MacCOOOMEHHBIX mporeccoB. DazoBoe paBHOBECHE.
Crioco0sI mepeHoca Maccel. MonekymsipHast auddysus. JIpmkymias cuna
Macconepesnayd. Paboune TMHUYN U HaIIpaBIeHHE MaccoNepeaadt.

IMporeccs! abcopOIMy, peKTUHUKAINN, IKCTPAKIIUHI U alIIapaThl AT UX
MPOBEACHHSI.

OO0mas Tpy10eMKOCTh TUCHMILIMHBI (YdeOHoro kypca) — 6 3ET.




4. CTpyKTypa H coaep:KaHue JUCHMILUIUHBI (Yy4eOHOro Kypca) omoJHUTeIbHbIE

XMMHUYECKOH TeXHOJOTUH

(HauMeHOBaHME TUCHIUILTHHEI (Y4eOHOTO Kypca))
CCMCCTp N3YUCHUA §

IJIABBI IIPOLECCOB M anmnaparoB

Pazpeu, Honpasnen, Tema Buabl yuedHoii padoThI Heo06xonumble Dopmbl Pexomenny
MOaYyJIb KonrakTHas padora CamocrosiTesibHasi paboTa MaTepUaJIbHO- TEeKYlIero emMast
(B yacax) TeXHUYECKHUe KOHTPOJISA | JIMTepaTyp
BCEro o| ®opMbI npoBeeHust JTeKUHIA, (opMBI OpraHu3aluu pecypcel (nanmenoB a (N\e)
= Y E J1a00PATOPHBIX, CaMOCTOSITeJIbHOM aHue
= = 3 =” = NPAKTHYECKHUX 3aHATHI, = padoTsI OLIEHOYHOr
9
= g = E “| &3 MeTOobI 06y enus, s o
5 g2 25| a ? peajusylone NPUMeHSIEMYI0 | m cpencTBa)
S <
= & 2 = 00pa3oBaTeIbHYIO
TEXHOJIOTHI0
Monyis 1. Jlexmms 1. Tunossie [1-4]
T'unpomexanuyeckn | MpPOIECCHl XUMUYECKON 2
€ IIPOLECCHI U TEXHOJIOTUHU. DIIEMEHTBI
armapatsl Ui UX TUAPOMEXAaHUKH U
TIPOBEACHUS TEXHUYECKOMN
TUAPaBIIMKH. OcHOBHBIC
XapaKTEPUCTHKH MyHBTI/IMeZ[PH\/IIHaﬂ
Jlexust ¢ aneMeHTaMu AUCKYCCUU 1
MOTOKOB. YpaBHEHUE ayIUTOpUS.
bepuynnu. YpasHeHue
HEPa3pbIBHOCTH ITOTOKA.
Juddepenuunanbusie
ypaBHeHHs Diinepa 1
Haspe-Ctokca. Hacocsr
U KOMIIPECCOPBI
IIpakTuyeckoe 3ansTHe 4 ITpakTHyeckoe 3aHATHE Homroroska oriera 1o | Avamropms - Oryer Mo [1-4]
1. OcroBpl rupipaBHKH c Mcronb3oBanMeM  TexHosornit | 10 a yAuTop N MPAKTHYECKO
TIPaKTHIECKOMY 3aHATHIO. TIPAKTUYCCKUX 3aHATHH
TpaAULMOHHOI'O o6yquI/m MY 3aHATHIO
IIpakTuueckoe 3aHATHE 4 IMpakTHyeckoe 3aHATHE Otyer o [1-4]
M TloaroroBka ordera 1o | AyauTopus IS
2. Pacuer Hacoca C MCHOJIb30BaHUEM TEXHOJIOTHIA 10 . MIPAKTHYECKO
TIPAKTAYCCKOMY 3aHATHIO. TPAKTAYCCKUX 3aHATUN
TpaAULIHOHHOI'O o6yquI/m MY 3aHATHIO
IpakTuueckoe 3aHsTHE 4 I[MpakTtiyeckoe 3aHSTHE Otaer 1O [1-4]
. M TloaroroBka ordera 1o | AyauTopus IS
3. Pacuér BeHTHIATOpA C HUCIOJIb30BAHUEM TEXHOJIOTUI 10 . NIPAaKTUYECKO
TIPaAKTUIECKOMY 3aHATHIO. TIPAKTUYCCKUX 3aHATHH
TpaAuLOHOHHOI'O o6yquI/m MY 3aHATHIO
Monmyib 2. Jlexrus 2. TemmnoBoit 2 [1-4]
TermoBeie OamamHc.
HPOLIECCHI U ndpepeHunanpHoe .
ot Hudepenn MynbTUMenuiiHas
armnapaTsl JUId UX YpaBHCHHUE (Dyp},e— .HGKHI/ISI C DJIEMECHTAMHU JUCKYCCUHI 1 Ay IHTOPHS
TIPOBEACHUS Kupxroda. ¥ pHA.
KonBexkTHBHbIH

TIEPEHOC TCIJIOTHI.




O0nacTy NpUMEHEHHUs,
CpaBHHUTEIBHBIE
XapaKTePUCTUKU U
BBIOOP KOHCTPYKIIUH
TEIIO0OMEHHHUKOB

IIpaxTuueckoe 3aHATHE ITpakTHyeckoe 3aHATHE Orger 1O [1-4]
M IloaroroBka oruera mno | AyauTopus I
4. TeruioBble IPOLECCHI C UCIOJIB30BaHUEM TEXHOJIOTHIt 10 . MPaKTUYECKO
MPaKTUYECKOMY 3aHATHIO. MPAKTHYECKUX 3aHATUH
TPaJUIIOHHOTO O0YICHUSI MY 3aHSTHIO
TpakTuueckoe 3aHsTHE [1-4]
. IIpaktrueckoe 3aHATHE Otyer 1o
5. Pacuér M IloaroroBka ordera mo | AyauTopus I
C MCIOJIb30BaHUEM TEXHOJIOTHi 10 . MIPaKTHYECKO
IUIACTHHYATOTO MIPAaKTUYECKOMY 3aHSTHIO. MIPaKTUYECKUX 3aHATHH
TPaJULOHHOTO O0YICHUSI MY 3aHITHIO
TEIIO0OMEHHUKA
TpakTuueckoe 3aHsTHE [1-4]
. ITpaktHyeckoe 3aHATHE Otger 1O
6. Pacuér M IlogroroBka ordera mo | AyauTopus Juist
C MCIOJIb30BaHUEM TEXHOJIOTHiA 10 . MIPaKTHYECKO
KOXYXO0TpyO4aToro [PaKTUYECKOMY 3aHATHUIO. MPAKTHYECKUX 3aHATUI
TpaJULHOHHOrO 00y4eHUs MY 3aHSTHIO
TEIIO0OMEHHUKA
Monyis 3. Jlexums 3. Cratuka u [1-4]
MaccooOMeHHbIe KUHETUKA
MPOLIECCHI U MacCOOOMEHHBIX
anmaparsl Uit BX nporeccos. ®azoBoe
MIPOBEICHUS paBHoBecue. CriocoObt
MEPEHOCa MacChl. MynbTuMenuiinas
Jlexmus ¢ ameMeHTaMU THCKYCCUH 1
MonekynspHas ayuTopusl.
nmuddysust. BrmwKyias
CHJIa Macconepeiadn.
Paboune nmuHuM 1
HaIpaBJICHUE
MaccoIepeaayH.
IIpakTiueckoe 3aHsATHE ITpakTHyeckoe 3aHATHE Otger 1O [1-4]
N IMogrotoBka oTdera MO | AyaUTOpHS ISt
7. AbcopOuus C MCHOJIb30BaHUEM TEXHOJIOTHI 10 . MIPAaKTHYECKO
MPaKTUYECKOMY 3aHATHUIO. MPAKTHYECKUX 3aHATUH
TPaJUIIOHHOTO O0YICHUSI MY 3aHSTHIO
IIpakTHueckoe 3aHATHE ITpakTHyeckoe 3aHATHE Otyer 1O [1-4]
. N IMogroroBka oTdera 1O | AyaUTOpHS TUTSE
8. Pacuér Hacas04HOTO C UCIOJIB30BaHUEM TEXHOJIOTHit 10 . [PaKTUYECKO
[PaKTUYECKOMY 3aHSATHUIO. MPAKTHYECKUX 3aHATUH
abcopbepa TPAJAULHOHHOTO 00YICHUS. MY 3aHSITHIO
IpakTuueckoe 3aHsTHE [1-4]
. INpakTHyeckoe 3aHATHE Orger 1O
9. Pacuér M TloaroroBka ordera mo | AyauTopus IS
C MCHOJIb30BaHUEM TEXHOJIOTHH 10 . MPAKTHYECKO
Tapenb4YaToro MPAKTUYECKOMY 3aHSATHIO. MPAKTUYECKUX 3aHATHH
TPaJULHOHHOTO O0YICHUSI MY 3aHSITHIO
abcopbepa
Jlexrus 4. Tporeccst [1-4]
abcopOmun .
POLUTH, MynbTiMenuitHas
pexTudukanmu, Jlexkuus ¢ 3MeMEeHTaMu TUCKYCCHU 1 ayTHTOPUS
9KCTPAKIMHU U amlmapaThl ¥ pH.
JUISL UX TIPOBEJICHHS
IIpaxTuueckoe 3aHATHE INpakTHyeckoe 3aHATHE Orger 1O [1-4]
N IoproroBka ordera 1o | AyauTOpHS TUIst
10. Pextudukanus C MCHOJIb30BaHUEM TEXHOJIOTHH 10 o MIPaKTUIECKO
MPaKTHYECKOMY 3aHATHIO. MPAKTUYCCKUX 3aHATHI
TPaJMIIHOHHOTO 00y4CHHS MY 3aHSITHIO
IIpaxTuueckoe 3aHATHE [1-4]
. INpakTnyeckoe 3aHATHE Orger 1O
11. Pacuer Tapenpuatoit N IlogroroBka ordera 1o | AyauTopus JuIst
C UCIOJIb30BaHUEM TEXHOJIOTHIt 10 HPaKTHYECKO

PEKTU(UKALOHHO
KOJIOHHBI

TPAJULHOHHOTO 00yYEHHS

NPAKTHYECKOMY 3aHATHIO.

NPAKTHYCCKUX 3aHATUI

MYy 3aHATHIO




IMoaroroBka K 3K3aMeHy

TpakTuueckoe 3aHsTHE 4 [1-4]
12. Pacuér IIpakTyeckoe 3aHATHE Otuer o

. N IloproroBka oruera MmO | AyauTOpHS TUIst
PacCIBUINTENBHON C UCTIONB30BaHUEM TEXHOJOTHI 10 . MPaKTUIECKO

. MIPAaKTUYECKOMY 3aHATHIO. MIPAaKTUYECKHUX 3aHATUH
9KCTPAKLHOHHOM TpaJULIHOHHOIO 00y4EeHHs. MY 3aHSITHIO
KOJIOHHBI

36

HUroro: 216

48

56

124




5. Kputepun u HOpMBbI TEKYIIEr0 KOHTPOJISI U IPOMEKYTOYHOM aTTecTAIUM

@DOpMBI TEKYIIETO KOHTPOJIS YcaoBus gomycka Kpurtepuu 1 HOpMbI OLIEHKH
Oryer 1o  mpakThyeckuM | Jlomyckarorcs Bce «3auTeHo» | OTBeT Ha JBa TeopeTUyeckux Borpoca. CTyIeHT
paboTtam BlIaJiceT MarepuaiomM He MeHee uem Ha 40%,
OTBEYAET HA JONOJHUTEIbHBIE BOITPOCHI
«HE He oTBeuaer Ha TeopeTHUECKUE U JOMOIHUTEIbHbIE
3a4TEHO Bonpochkl. CTyJIEHT BJaJeeT MaTepUaIOM MEHEE YEM
Ha 40%.
dopma YcnoBus nomycka Kpurepun u HOpMBbI OLIEHKH
MIPOBEJACHUS
ITPOMEKYTOUYHOU
aTTeCTalN
«OTIINYHO OTBeT Ha J1Ba TEOPETUUECKUX BOMNPOCA, CTYAEHT XOPOIIO
BJIQJICET MAaTEpUAIOM U OTBEYAET HA JOMNOJHUTEIIbHBIC
BOIPOCHI C TOHUMAaHUEM, PUBOJIUT MPUMEPHI.
«XOPOUIO» OTBeT Ha JBa TEOPETHUECKUX BOMPOCA, CTYJAEHT XOPOILIO
BJaJ€€T MaTepuajioM W OTBEYaeT Ha JIONOJIHUTEIbHBIC
Buonteme 12 BOIIPOCHI, TPUBOJUT MPUMEPHI, HO OTBET HA TECOPETUUCCKUU
AK3aMEH MaTepuai OJIHOTO M3 BOMPOCOB SK3aMEHALIMOHHOTO Owusera
MPaAKTUYECKUX N
(ycTHO) HETIOJIHBIMN.
pabor.

«KYAOBJICTBOPUTCIILHO»

OTBeT Ha TEOpPETUYECKUH MaTephal MO OJHOMY HU3 ABYX
BOMPOCOB MOJHBINA, OTBETHI HA JOTOJIHUTEIbHBIE BOIIPOCHI IO
TEOPETUUYECKOMY 9SK3aMEHAIlMOHHOMY MaTepuaily oOwuiera
OJIM3KHU K TEOPHH.

«CHCYOOBJICTBOPUTCIBHO»

He orBeuaer HM Ha OIWH M3 TCOPCTHYCCKUX BOIIPOCOB, HC
MOKET OTBETUTHh HU HA OJWH ,IIOHOJIHPITCJIBHBIﬁ BOIIPOC.




6. Kputepun u HOpMbI OLIECHKH KyPCOBBIX PadoT (IIPOEKTOB)

KypcoBsie paboThI (MPOEKTHI) y4eOHBIM IIJIAHOM HE MPEIYCMOTPEHBI.

7. IllpuMepHasi TeMATHKA NMUCbMEHHBIX PadoT (KypCcOBbIX, pedepaTos,
KOHTPOJILHBIX, paCYeTHO-TPpa(hyeCKux u ap.)

[TucbmMeHHbIEe padOTHl YUEOHBIM MIAHOM HE MPETYCMOTPEHBI.

8. Bonpochl K 3K3aMeHy

Ne i/t

Bonpocel

1

OcHOBHBIC IIPOLCCChI XUMHMYECKOM TEXHOJOTMM U HMX KHHETUYCCKHUE
3dKOHOMCPHOCTH

2 [ToHsiTHE KUAKOCTH B THAPOMEXaHUKe. [ uapocTaThka U ruipoAMHAMUKA.
3akoH [Tackans.

3 YpaBHeHHe HEPa3pPbIBHOCTH (cruoLIHOCTH) MOTOKA JUISL
HEYCTAHOBHUBIIIETOCS] M YCTAHOBUBIIIETOCS TEUCHUSI.

4 JuddepeHunanbuple  ypaBHEHHs JBWKEHUS Oiiepa. YpaBHEHHE
bepnym.

5 Pexxumsbl nBrkeHus xkuakoctu. Kpurepun PertHonbaca.

6 Judbdepennmansnoe ypasuenue Hasoe-Crokca. Teopus nmogo0usi.

7 Hacocpl: npuHIUI ASHCTBUS U KIIacCU(DUKAIHSL.

8 KomMmpeccopbl: npyHIMN TEWCTBHS U KIaCCU(UKALIMSL.

9 Bunpl nepenayun temia. OCHOBHOE YpaBHEHHE TEILJIONEPEaUH.

10 | Ilepemaya Temia TEMIONPOBOAHOCTHIO. 3aKOoH Dyphe.

11 | KonBekTuBHBIH TemiooOMeH. 3akoH HeioToHa.

12 | Ilomobue mnporeccoB Teriooomena. Temmoornaya mnpu HU3MEHEHUU
arperaTHoro COCTOSIHHUS.

13 | TeruoBoe  w3myuenuwe. 3akoH  Credana-bonpivana.  CrioxHBIN
TEII000OMEH.

14 | Tennonepenaya npu NOCTOSHHBIX TEMIIepaTypax TEIJIOHOCUTeNel. 3aBu-
CUMOCTb MEXIy KO3(QQUIMEHTOM Temionepenayu U KodppuuueHtaMu
TEIJIOOTAAYH.

15 | Onpenenenue kodd@UIMEHTa TEMIoNepeay Yepe3 MHOTOCIOWHYIO
CTCHKY.

16 | Ilponecchl HarpeBaHus M UCTIAPEHUS.

17 [Ipornecchl OXJTAXXAECHNUS U KOHJICHCAIWH.

18 | KoHcTpyKIiuu Tem1000MEHHBIX anmapaTosB.

19 | MaccooOMeHHbIE MPOIECCHI, UX BUbI U XapaKTEPUCTUKA.

20 | ®azoBoe paBHOBecue. CiocoObl BRIPAKEHUSI COCTABOB (ha3.

21 | MarepuanpHblii 0OajaHC MacCOOOMEHHBIX mporieccoB. HampaBnenue
Macconepeiayu.

22 | OcHoBHOe ypaBHeHHe Maccornepenaun. CpemHss ABWXKYyIas Cuia




IIponeccca.

23 | MonexkynsapHas quddysus. 3akon Duka.

24 | KonBektuBHas nuddysus. 3akon lykapesa.

25 | IlomoOue mporeccoB Maccomepenaud. BzammocBs3p koddduineHTos
Maccornepeaadd ¥ MacCoOTIauu.

26 | Cymnocts nporuecca abcopOruu. 3akonsl ['enpu, [lansToHa.

27 | MarepuanbHBIN 1 TEIUIOBOW OalaHCHI TIporiecca abcopOIum.

28 Armnmapatsl JJIs1 TPOBEJCHUS Mpoliecca abcopOIuu.

29 | CymHocTh mpouecca pektuduxanuu. 3akoH Paynsa. HM3oOpaxenue
nporiecca Ha {-X-y nuarpamme.

30 | IlpunnunuanbHas cxema HEIPEPHIBHO JeNCTBYIOLIEN
pPEKTU(UKAITMOHHOW YCTAHOBKH.

31 | MarepuanbHblil OajgaHc mpolecca peKTHQHUKAIIH.

32 | Iloctpoenue paboueit TMHUU PeKTU(PHUKAITMOHHON KOJIOHHBI

33 BKCTpaK]_II/I}I B CHCTCMC KHUIKOCTb — KHIKOCTb. I[HarpaMMa COCTOAHUA
TpéXKOMHOHGHTHOf;I CHUCTCMBI IIPHU SKCTPAKIIUH.

34 | AnmapaTsl U1l IPOBEJICHUS MPoIlecca SKCTPAKITUH.

9. q)OHIl OLCHOYHBIX CpPEeaACTB IJIdA TPOBECACHHUA l'IpOMe)KyTO‘IHOﬁ
aTrecralnmmn oﬁyqamumxcn o AMCUMIIJINHE

9.1. ITacopT (poHIA OLEHOYHBIX CPEICTB

Kon
Ne KonTposmpyembie pa3aeibl KOHTPOJIMPYeMOi HaumeHoBaHue
n/n (TeMbI) TUCHUIIMHBI KOMIIeTeHIIUM (WJIN OLICHOYHOI'0 CPeACTBA
ee YaCTH)

Monyne 1. I'mppomexanudeckue
1. | mpoueccel W ammaparbl UId UX
IIPOBEICHUS

OK-5, OIIK-3, OIIK- | OTuéThl MO MpPaKTHYECKUM
5, [IK-1, TIK-2, TIK-3 | 3auarusam

Monynb 2. Tennoseie npoueccel U | OK-5, OIIK-3, OIIK- | OT4é€Tsl MO MPAKTUYECKUM
anmnaparthl ISl UX POBEACHUS 5, I1IK-1, T1IK-2, ITIK-3 | 3auarusam

Monyns 3.  MaccooOMeHHBIE
3. | mpormecchl W ammapaThl AN HX
MPOBEAEHUA

OK-5, OIIK-3, OIIK- | OTuéThl MO MpPaKTHYECKUM
5, TIK-1, TIK-2, TIK-3 | 3auarusam

9.2. TunoBble KOHTPOJIbHbIC 3aJaHUS WJIM HHbIE MAaTePHAJIbI,
Heo0XoAUMBbIe ISl OLEHKHM 3HAHWI, YMEHHWiIl, HABHLIKOB M (MJH) ONbITA
HeSITeJIbHOCTH, XapPaKTePU3YIOIIUX 3Tanbl (JOPMUPOBAHUSA KOMIIETCHUUI B
npouecce 0CBOeHHUsi 00pa3oBaTeIbHOM MPOrPaMMbl

9.2.1. TunoBble 3aaHus I NMPAKTUYECKHUX 3aHATHH (B KOMIUIEKTE 25
BAapUAHTOB)

11



Bapuanr 1.

1. Haiitu MOIBHYIO MacCy U IJIOTHOCTB BOJsIHOTO ra3a mpu t = 90 °C u Puge =
1,2 kre/em?®. Coctas BofstHOTO rasa; Hy — 50%, CO — 40%, N, — 5%, CO, — 5% (1o
00BEMY).

OnpenenuTs pPEeXUM TEUYEHHUS STUIIOBOTO CIHMpTA: a) B HpsMOMl TpyOe
nuamerpom 40%2,5 mm; 6) 3MeeBHUKE, CBUTOM U3 TOU ke TpyObl. J[mameTp BHUTKa
3meeBuka 570 mm. Cxopocts ciupta 0,13 m/c, cpenusas temnepatypa 52 °C.

ITo BomonpoBogHO# TpyOe mpoxoaut 10 M°/a Bogbl. CKOIBKO BOIBI B | U
MPOMYCTUT TpyOa yIBOEHHOTO JUaMETpa MpU TOM ke MOTEPEe HAropa Ha TPEHUE?
KoaddummenT tpenns cautath NOCTOSHHBIM. TedeHne TypOyJIeHTHOE.

2. [TomoGpatk Hacoc Il epekaunBaHus BoAbI pu Temneparype 20 °C u3
OTKPBITON EMKOCTH B aIapar, padoTaromuii o1 n30b6ITOYHBIM AaBieHueM p = 0,2
MIla. Pacxox Boasr Q = 0,001 M/c. I'eomeTpuueckas BricOTa MOABEMA BOABI 15 M.
JnunHa TpyOompoBoaa Ha JUHUM BcackiBaHusa 10 M, Ha nuHUM HarHetaHus 40 M.
Ha nuHMM HarHeTaHust UMEIOTCSA JIBa 0TBoAA noA yriaom 120°, necsiTb OTBOJOB MO/
yraom 90° ¢ paadycoM IMOBOpPOTa, paBHBIM 6 auameTpaMm TpyObl, W JBa
HOpMaJIbHBIX BeHTWJsl. Ha BcachkiBaromieM y4yacTke TpyOONpOBOAa yCTAHOBIICHO
JIBa MPSIMOTOYHBIX BEHTWJIA, UMEETCS YETHIPE OTBOJA oA yriom 90° ¢ paguycom
MOBOPOTa, paBHBIM 6 nuamerpaM TpyObl. [IpoBepuTh BO3MOXKHOCTH YCTaHOBKHU
Hacoca Ha BBICOTE 4 M HaJl ypOBHEM BOJIbI B EMKOCTH.

3. TlomoOpaTe BEHTWIATOP U TIEpEKadMBaHUS BO3AyXa 4epe3 aacopoep.
Pacxox Bosmyxa Q = 0,1 m*/c, Temmeparypa t = - 10 °C. Bo3ayx BBOAHTCS B
HIDKHIOIO dYacTh ajcopOepa. JlaBmeHue WMCXOAHOTO BO3AyXa W HAA CIOEM
aacopOenta armocdepHoe. CopOEHT MpeacTaBisieT COOON YAaCTHIbI, IIOTHOCTh
KOTOPBIX Py = 800 Kr/M°, cpennuii pasmep d, = 0,00205 M, haktop dopmsr @ = 0,8.
Bricora HemoaBmxkHOTO cios copOoenta 0,65 M, mopo3Hocth € = 0,4 MM,
Buyrpennuit quametrp aacopbepa D = 1,34 m. Jlnuna TpyOompoBoAa OT TOYKHU
3abopa Bo3ayxa A0 ancopOepa cocraBimser 20 m. Ha tpybOompoBome uMeroTcs
YyeThIpe KoseHa noJ yriaoMm 90° u oJ1Ha 3a/IBHKKa.

4. Bo CKOJIBKO pa3 yBEJIMUYUTCA TEPMUUYECKOE CONPOTHUBIIEHHE CTEHKHU CTaJIb-
HOTO 3MEEBHKA, CBEPHYTOTO M3 TPYOBl AMAMETpOM 38%2,5 MM, €ClId TOKPHITh €€
cioeM sManu tommuHoM 0,5 mm? Cuurtath creHky miockoi. Koadduuuent
terionpoBoaHocTy smanu 1,05 Br/(m-K).

Kononna nnst pektudukanuy >KUIKOrO BO3AyXa MOKpPHITA CJIOEM TEMJIOBOM
M30JIALUH U3 IIJJAaKOBOM BaThl ToMmuHoM 250 Mm. Temneparypa :KuAKOCTH BHYTpHU
koJjioHHbl -190°C, TemnepaTtypa Bo3ayxa B nomenieHuu 20°C. Kakoe KoJIW4ecTBO
TeIJla MOYKET NPOHUKAaTh M3 OKPYXKAlOLIEro BO3JyXa B KOJOHHY uepe3 1 m?
MIOBEPXHOCTH, €CJIM NpEeHeOpeYb TEPMUUYECKUMHU CONPOTUBIEHUSAMHU CO CTOPOHBI
XKUIKOCTH, OKPY>KAIOLIEr0 BO3/1yXa U METAJUIMYECKON CTEHKU KOJIOHHBI?

Boga HarpeBaetcs B yclOBUSIX CBOOOIHOTO JIBIKeHUs. HapykHbIil nuametp
TOPU30HTAIBHBIX Tperoumx Tpyd 76 mMM. Omnpenenuts KOIPQPUIMEHT TEII0O0T-
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Jlaud, eCIM TEeMIIepaTypy MOBEpXHOCTU TpyObl mpuHATH paBHOU 45°C. CpenHss
Temriepatypa Boabl 25°C.

5. BeiOpaTh THN, paccudTarth M MOAOOpaTh HOPMAIM3OBAHHBIM BapUaHT
KOHCTPYKIIMU IJJACTUHYATOrO TerIooOMeHHMKa Juisi moxorpeBa G, = 2,2 kr/c
KOPPO3HOHHO-aKTUBHOW OPraHUYECKOM MKUAKOCTH OT TeMrepatypsl b, = 20 °C no
tox = 80 °C. Ilpu cpenueit temmepatype t, = 50 °C a3Ta XKHUIKOCTH HMEET
creyromme QU3NKO-XMMHYECKHE XapaKTePHCTUKIL: p; = 900 kr/M, pp = 0,000534
[Ta-c, A, = 0,458 Bt/(MK), ¢, = 3730 x/(xr-K), Pr, = 4,35. JIns momorpesa
WCIIONB30BaTh HACBIICHHBIM BOASAHOW map pasieHueM p; = 0,2 Mlla.
Temneparypa konaeHcauuu t; = 119,6 °C. XapakTepucTUKH KOHAEHCATA HPU 3TON
TEMIIepaType - B COOTBETCTBUU CO CHPABOYHBIMU JTAHHBIMHU.

6. Paccuntarh M mnoaoOpaTh HOPMAJIM30BAHHBIA BapUaHT KOHCTPYKIUU
KOXYyXOTpyOuaroro koHjaeHcartopa (aediermaropa) maia konaeHcamuun G; = 1,0
KI/C CMECH TapoB OPraHUYECKOMW >KMIKOCTH M TIapOB BOJBI. YJeNbHAs TEIIOTa
KoHJieHcaruu cMecu rp = 1180000 Jx/kr, TemnepaTypa kKoHaeHcaluu t; = 66 °C.
DU3NKO-XMMUYECKHE CBOMCTBA KOHACHCATA MIPU TEMIIEpaType KOHACHCAIIUU: A =
0,219 Br/(M'K), p, = 757 xr/m°, g, = 0,000446 ITa-c. Terno KOHACHCALMH
OTBOJUTH BOJOW C HAUAJIbHOU TemnepaTtypou t,, = 24 °C.

/. CMmemaHbl 1Ba paBHBIX 00b€Ma OeH3051a U HUTpoOeH3oma. CuuTas, 4To
O0OBEM JKHUIKOM CMECH paBeH CyMMe€ OOBEMOB KOMIIOHEHTOB, OINPEIEIHUTh
IJIOTHOCTh CMECH, OTHOCUTEJIbHYIO MAaCCOBYIO KOHUEHTpalo X HUTPOOEH30/1a U
ero 00bEMHYI0 MOJIbHYIO KOHIIeHTpaluio C,.

Bo3nyx ¢ mpumecbr0o aMMHaka MOPOMYCKAETCA YEPE3 OPOIIAEMbId BOJOH
CKpyOOep, 3amoJIHEHHBI HAacaJKoW M3 KOJel C yAEJIbHOH MOBEPXHOCTHIO 89,5
M°/M°. CBoGoubIi 00B6éM Hacamku 0,79 m°/m°. Temmeparypa abcopbumn 28°C,
abcomoTHoe mapnenue 1 krc/cm’. Cpemmee cojepaHHe aMMHaka B Ta3oBOif
cmecu  5,8% (00.). MaccoBasi CKOpPOCTh ra3a, OTHECEHHAs K TIOJIHOMY CEUYCHUIO
ckpy66epa, 1,1 xr/(mM*c). Onpemenuts K09QHUIHEHT MAcCOOTIAYM s  rasa,
CUMTasl, 4TO CKpy0Oep paboTaeT npu MIEHOYHOM PEXKUME.

8. Paccumrarh HacamouHblii abcopOep I yJaBIMBaHUS OCH30JIBHBIX
YIIEBOJIOPOAOB M3 KOKCOBOTO ra3a KaMEHHOYTOJIBHBIM MAacjOM TP CIEAYIONINX
YCIIOBUSIX: TPOU3BOJUTEIBLHOCTh IO a3y MpU HOPMallbHbIX ycioBusx Vo = 7,3
M/C; KOHIICHTpALHsi OCH30JBHBIX YITICBOZOPOIOB B Ta3e NPH HOPMAIbHBIX
YCIOBHSIX: Ha BXOJE B abcopbep y, = 47-107 kr/m>; Ha BbIxOIE 13 abcopbepa y, =
2:10°% kr/v?; COZEpKaHUE YIVIEBOLOPOAOB B IOTJIOTUTEIILHOM Maciie, I104aBaeMOM
B abcopbep, x, = 0,2 % (macc.); abcopOuus H30TEpMHUUECKasi, CPEAHSS
TeMIepaTypa nmoTokoB B abcopbepe t = 20 °C; naBieHue raza Ha Bxoze B abcopoep
P=0,119 MIla.

9. Paccunrary TapenpuaThlii abcopOep N yJaaBAMBAHUS OEH30JbHBIX
YIJIEBOJIOPOAOB M3 KOKCOBOT'O ra3a KaMEHHOYTOJIbHBIM MAacjoOM NP CIEAYIOLINX
YCIOBUSX: MPOU3BOAUTENLHOCTh MO ra3y MpH HOPMalbHBIX ycioBusx Vo = 7,3
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M°/C; KOHICHTpALHS OCH3O0JBHBIX YIICBOJOPOJOB B Ta3e MPH HOPMAIBHBIX
YCIIOBHSIX: Ha BXOJE B abcopbep y, = 47-107 kr/m>; Ha BbIxOIE 13 abcopbepa y, =
210" kr/M*; comeprkaHie YIIeBOIOPOIOB B MOTIOTHTEIBHOM Macle, MOIaBAEMOM
B abcopbep, x, = 0,2 % (macc.); abcopOius H30TEpMHUECKas, CPEAHSS
TeMIiepaTypa noTokoB B abcopbepe t = 20 °C; naBieHue raza Ha Bxoje B abcopoep
P=0,119 MlIla.

10. Cmecp Oenzona u Tomyona kumut npu 95°C mox maBnenwem 760 mm
pt.ct. [Ipu 95°C naBnenue HacwieHHOTo mapa Oenzona Ps = 1167 mm pT. cT.;
JIaBJICHHE HaChIeHHOro mapa Toiyona P, = 480 mm pt. ct. Haitftu cocrtas
KHTISIIIEH )KUIKOCTH, CAUTAs, YTO CMECh XapaKTepU3yeTcsl 3aKoOHOM Payris.

OnpenenuTs AUAMETP W BBICOTY TapelbuyaTOW KOJIOHHBI ISl pa3eiieHUs
CMECHU METHJIOBBIM CIIUPT - BOJIa 1MOJ aTMOC(HEpHBIM JlaBiieHuEM. Pacxo uCXoIHOM
cmecu 3 1/4 (0,84 xr/c). Coneprxkanue MeTHIIOBOTO criupTa B mutanuu 40% (moit.),
B jquctwuiare 95% (mon.), B kyooBom octratke 5% (mo:.). CkopocTh mapa B
kojonne 0,8 m/c, paccrosnue mexay Tapenkamu H = 300 mm. 3aBUCHMOCTH
koa(dduienTa oboramieHuss 77 OT COCTaBa KUJKOCTH:

X 10 20 30 40 50 60 70 90
n 045 0,55 0,63 069 075 0,78 0,80 0,80

11. PaccuntaTh peKkTU()UKAIMOHHYIO KOJIOHHY HEMPEPHIBHOTO ICHCTBUA C
CUTYATBHIMU TapeiKaMu JJisi paslieJieHusl Moj aTMOC(EepHbIM JaBiieHueM 6,5 T/4
KUJIKOM cMecH, coaepxkamei 33 % (macc.) 6enszona u 67 % (Macc.) Tomyora.
Tpebyemoe coxaepkanue OeHzona B juctwmiare 93 % (macc.), Tpebyemoe
coJiep>kaHre ToJIyoJjia B KyboBoM octatke 98 % (macc.). Mcxomnas cMmech mepen
[oJauyeli B KOJIOHHY MOJOTPEBAETCA 0 TEMIIEpATypbl KUIEHMS. | 'peromuii map
HMMEET JABJICHUE Py = 3 Kre/em’.

12. Onpenenuth pa3mepbl PACHBUIMTEIBHOW KOJIOHHBI JJIsi W3BJICYCHHS
dbeHona M3 BOJBI AKCTPAKIUEH OCH30JI0M MpHU CIEAYIOMIUX YCIOBUSX: PACXO
UCXOOHOU CMeCH — 3 M3/t1; HavajbHas KoHIeHTpalus (eHosa B Boje — 0,1 Kr/M3;
KOHEUHasi KoHlleHTpanus ¢enosa B Boae — 0,03 KF/M3; HadaJbHAasl KOHILIEHTPALNs
denomna B sxcparente — 0,01 kr/m®; Temmepatypa B sxcTpakTope — 20 °C.

Kpurepuu ouenku
- OIIEHKAa «3aUTE€HO» BBICTABJISICTCS CTYACHTY, €CIM WM MOATOTOBJIEH IOJIHBIN
OTYET IO BBINOJHEHUIO 3a/JaHusl, B KOTOPOM BCE MapameTpbl PacCUUTAHBI
6e301mM1oO0YHO:
- OLIEHKa «3aYTE€HO» BBICTABISAETCS CTYJIEHTY, €CJIM OTYET IO BBINOJHEHUIO
3amaHus He OGOPMIIEH WM COJEPKUT OTIEIbHBIC TapaMeTpbl, PAaCCUUTAHHBIC
HEMpaBUIbHO MO0 HETOYHO.
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10. OoOpa3oBaTebHbIE TEXHOJOTMH M MeETOAMYECKHE YKA3aHUA IO
OCBOCHHUIO TUCIHUIIMHBI (Y4eOHOT 0 Kypca)

[Tpu peanuzanuu y4yeOHOro Kypca JUCUUIUIMHBI UCTOIb3YETCS TEXHOJIOTHUS
TPaJIULMOHHOTO O0yUEHHUs — OpraHu3alus y4eOHOro mpoliecca B By3€, OCHOBaHHas
Ha JIEKLIMOHHO-CEMHHApPCKO-3a4eTHON (opmax oOyuenus. K ¢opmam oOyuenus
OTHOCSITCSl JIEKLIMM, NPaKTHUYECKUE 3aHATUS W caMmocTosTenpHas pabota. Ha
JIEKIHSIX B OCHOBHOM HMCHOJIB3YIOTCS HATJISAHBIE U CIOBECHBIE METO/BI OOyUEHHS,
a Ha TMPAKTHYECKUX 3aHATHUSAX — CJIOBECHbIE W MPAKTUYECKUE METOMBL.
CamocrosiTenbHass paboTa BKIIOYAET HM3YYEHHE TEOPETHYECKOTro MaTepuasa
JUCLUMIUIMHBL €  KCIOJIb30BAaHWEM JIEKIIMOHHOTO Kypca, Internet-pecypcos,
MH(OPMAIIMOHHBIX 0a3, CeUaIbHON yUeOHOW U HAYYHOU JINTEPATYPHI.
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11. VYuyeOHO-MeTOAMYECKOE WU

AUCHHUILIMHBI (Y4e0HOT0 Kypca)

11.1. O0s13aTesbHAsI JIUTEPATYypPa

HH(popMaLMOHHOE

o0ecmeyeHmne

Ne
n/n

bubaunorpaguyeckoe onucanue

Tun (y4eOHuK,
yueOHoe nocodue,
yueOHo-
MeToJHYecKoe
nocoomue,
NPAaKTHUKYM, Ap.)

KosanuecTBO B
oudamnoreke,
IK3.

Horexun B. M.

OCHOBBI TEOpUM XHUMHUYECKHX MPOLECCOB
TEXHOJIOTMM  OpPraHMYEeCKUX  BEHIECTB U
HedTenepepaboOTKu [DNEKTpOHHBIA pecypc] :
Y4eOHHUK JUIsl CTYJEHTOB XHWMHKO-TEXHOJIOT.
cnenuanbHocTelt By30B / B. M. Ilorexun, B. B.
[Torexun. - 4-e uza., crepeorumn. - CaHKT-
[TerepOypr : XUMU3 AT, 2017. - 943 c. : ni.
- (YueOuuk s By3oB). - ISBN 978-5-93808-
287-8.

Yuebuoe
nocooue

2BC
«IPRbooks»

Ilonukapos . .
PacueTsl MammuH M anmapaToB XUMHUYECKUX
IIPOU3BOJICTB U  HedTerazonepepadoTKu
[DNEeKTPOHHBIN pecypc] : IpUMEpHI U 3a4auu :
yueb. mocobue / WM. U. Ilonukapos, C. U.
[lonukapos, C. B. PaukoBckmii. - U3n. 2-e,
crep. - Cankr-IlerepOypr : Jlanb, 2017. - 716
C. : ui. - (YueObHuku a1 By30B. CrieranbHast
muteparypa). - ISBN 978-5-8114-2383-5.

Yuebuoe
nocooue

9BC "Jlaup"

Maxkapenkos /1. A.
IIpoueccer u

TEXHOJOTMH  [ODJEKTpOHHBIM  pecypc]

OCHOBHBIE  TMpolleccbl U  00opyAoOBaHHE
MPOM3BOJICTBA MTUTMEHTOB, CYCIICH3UH U MMacT B
JAKOKPACOYHOU MPOAYKIUH : yuel. mocodue /
. A. Makapenko, B. U. Hazapos, E. A.
bapunckuii. - MockBa : UHOPA-M, 2016. -
211 c¢. : wn - (Beicimee oOpa3oBanue.
bakanaspuar). - ISBN 978-5-16-011431-6.

arrmaparsbl XUMHNYECKUX

YyebHoe mocodue

25C
«Znanium.comy

Tapanuesa K. P.

[lpomieccer W ammapaThl  XUMHYECKOM
TEXHOJIOTUM B TEXHUKE 3aIUTHI OKPY>KAIOLIEH
cpenpl  [DNEeKTpOHHBIN  pecypc] yueO.
nocobue / K. P. Tapanuesa, K. B. Tapanues. -
Mocksa : UHOPA-M, 2014. - 412 c. : umn. -
(Briciiee oOpa3oBanue. bakanaBpuar). - ISBN
978-5-16-009258-4.

VY4yebHoe 1mocodue

9BC
«Znanium.comy
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11.2. JlomosHMTEJbHAs JUTEepaTypa M y4deOHbIe Marepuaabl (ayamo-,
BH/1€OIIOCOOMS U JIP.)

Ne bubaunorpaguyeckoe onucanue Tun (y4eOHuK, KounyecTBO B
n/n yueOHOe nmocooue, oudamMoTeKe,
Y4eOHO-MeTOoauYecKoe IK3.
nocodue, NPaKTHKYM,
Ap.)
PomankoB IL. T'.
MaccooOMEHHBIE  TMPOIECChl  XUMHUYECKOU
TEXHOJIOTHH [DJIEKTPOHHBIN pecypc]| : yueO.

5 | mocobme / II. T POMI;HKOB, BI.) <I)?,pCI)p0JIOYBL,I 0. Yucboe 9bC
M. @®nucrok ; nmox pen. B. @. dpososa. - nocodue «IPRbooks»
Cankr-IlerepOypr : XUMU3JAT, 2017. - 438
c. - ISBN 978-5-93808-289-2.

Pomankos IL. I'.
Metonel pacuera MPOIECCOB U alIapaToB
XUMHUYECKON TEXHOJIOTHH (TIPUMEPHI M 33]1a4H )

6 [DnexTpoHHBI pecype] : y4ueb. mocobue / II. VYyebnoe 9bC
I'. Pomankos, B. ®. ®posos, O. M. ®nuciok. - rmocooue «IPRbooks»
[3-e wm3n., wucnop.]. - Cankr-IlerepOypr
XUMUM3JIAT, 2010. - 543 c. : 1. -ISBN 978-
5-93808-182-6.

e 1pyrue GOoHMIbIL:
No bubnuorpaduueckoe onucanue Tun (yue6HUK, yuebHOE Mecto
n/m nocobue, yueOHo- XpaHEHUus
METOIMYECKOE Iocodue, (MeTouUecKuit
MPaKTUKYM, ayIHO-, KaOMHET
BUJICOTIOCOOUS U JIp.) kadenpsl,
TOPOJICKHE
OMOINOTEKHU U
J1p.)

1 | Onosa T.U., IlonomapeBa H.H. O6mas | yaeOHO-MEeTOAUYECKOE METOINYSCKUH
XUMUYECKast TEXHOJIOTHS : | mocobue KaOMHET
METOJIMYECKUE YyKa3aHUs K PEHICHUIO kadenpsl (c
3amau / cocr.. T.M. DOnosa, H.H. peueH3uen
ITonomapesa. — Tonbartu: TI'Y, 2016. — Kagenpol)

100 c.
COI'’TACOBAHO

JlupexTop HayqHOU OMOIHMOTEKH

A.M. AcaeBa

« » 20 T

MII

(noonucv)

(H.0. Pamunus)
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11.3. IlepeyeHnb pecypcoB HMH(OPMANUOHHO-TEJIEKOMMYHHUKAIIMOHHOMI
cetu ""UnTepHeT"

e byTiiepoBckue coo01EeHNSE
HayuHblif aHTTIO-pyCCKOS3BIYHBIA XUMHUECKUN KypHasl. IlyOmukyer crtathu Mo
OCHOBHBIM pa3zlielaM XHMHM M CMEXKHBIM JucHUIUIMHAM. JKypHaln BXOIUT B
ITepeuenr BAK u cucremy PUHII. [ng 3aperucTpupoBaHHBIX IOJIb30BaTEIICH
caira JIOCTYIICH MOJTHOTEKCTOBBIN apXuB c 1999
roza: http://butlerov.com/stat/reports/view.asp?lang=ru

e XuMMs B HHTEpecax yCTONYMBOI0 Pa3BUTUS
B sxypHane myOJIMKyIOTCS OpUTHMHAIBHBIE HAy4dHBIE COOOIICHHS W 0030pbI IO
XUMUHA  TPOLECCOB, MPEACTABIAIONIMX OCHOBY MNPUHLUIHAIBHO  HOBBIX
TEXHOJIOTUW, CO3JaBAEMbIX B HWHTEpEcax YCTOWYMBOIO pa3BUTHS, WU
YCOBEPUICHCTBOBAHUS JICMCTBYIOIINX, COXPAHEHUS PUPOTHON CPEIbl, IKOHOMUU
pecypcoB, sHeprocoepexxenus. Bxomur B Ilepeuenp BAK wu cucremy
PUHII. octynen MOJIJHOTEKCTOBBIN apXuB c 2001 1o 2005
rox: http://www.sibran.ru/journals/Hviur/

e Oriental Journal Of Chemistry
Hayunslii pELEH3UPYEMBIN KypHaI OTKPBITOTO
nocryna. Crpana: Unaus. SA3bik: anrnuiickuil. [lyOnukyer pes3ynbTaThl HayYHBIX
UCCIIEIOBAaHUM B 00JIacTH OOIIed XUMHUHU, OUOXUMHUM, CIEKTPOCKONHUHU, XUMHUHU
OKpykaromen  cpenpl.  JlocTymeH  mONMHOTEKCTOBBIM — apxuB ¢ 2008
roxa: http://www.orientjchem.org/Archive.php

11.4. llepeyeHb NPOrpaMMHOI0 o0ecneYeHu st

Ne HanmenoBanune 11O KoanuectBo | PexBu3uTHI 10r0BOpa (HaTa,
n/n JIMLIEH3UH HOMep, CPOK JAeHCTBHA)

1 | Windows 1398 Jlorosop Ne 690 oT
19.05.2015r., cpok nmeicTBus -
06eccpouHO

2 | Office Standard 1398 Jlorosop Ne 690 oT

19.05.2015r., cpok neicTBus -
6eccpouno; Jlorosop Ne 727 ot
20.07.2016r., cpok neicTBuUs -
0ecCpovHO
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http://butlerov.com/stat/reports/view.asp?lang=ru
http://www.sibran.ru/journals/Hviur/
http://www.orientjchem.org/Archive.php

11.5 Onucanue

MaTepHAJbHO-TeXHHYECKOH 0a3bl,

OCyILleCTBJIEHHSI 00Pa30BaTEILHOI0 MPoLecca Mo AUCHHUIVIMHE (MOLYJII0)

HEo0X0AuMON I

S
HaumeHoBaHHEe 000py10BaAHHBIX DakTHYeCKHUI s 2 s
n NPpoBeJeHUsI NPAKTHYECKUX U obopynosanus JiaGopartopuii, g E E{
J1a00paTOPHBIX 3aHATHI MacTepCKUX U Jp. = = §
=
1 | JlabopaTtopus "IIpoueccoB u AXII". | JlaboparopHbie 445020 62,4 | 24
YueOHast ayuTOpus JUIsl | YCTaHOBKHU no | Camapckas
MPOBEJCHUS 3aHATUN CEMHUHAPCKOTO | U3yYEHHIO 001., r.
THIIA. npouecca TonbsATTH, VI
YueOHast ayauTopus Uisi KYpcOBOTO | peKTU(UKAIINH, Benopycckas,
MPOEKTUPOBAHUS (BBIMOSTHEHUS | TEIUIONEpeaaun 16 b, no3umms
KYPCOBBIX padoT). CTallMOHAPHOE o TIT Ne21,
YueOHast aAyIUTOPHUS s | meauaobopynoBan | 1 atax, (A-118)
IPOBECHUS TPYMIOBBIX U | M€, UHTEPaKTUBHAS
WH/IMBUIYAJIbHBIX KOHCYJIbTAUN JI0CKa. Cromnbl
YueOHas ayuTOpus Ui | YYCHUYECKUE,
NPOBEICHUSI  3aHATHH  TEKYIIETO | CTYJbs
KOHTPOJIS u MPOMEXYTOUHOU | YUCHHUECKHUE.
aTTECTallUU.
2 | Yuebnas ayIUTOpUs st | CToisl 445020, 427 | 40
NPOBEICHUS 3aHATHHA JIEKIIMOHHOTO | yYCHHUYECKHUE Camapckas
Tuna. Yd4eOHas ayauTopus Ui | IByXMECTHBIE 00J1acTh,
IPOBEJCHUS 3aHATUN CEMHHApPCKOro | (MOHOOJIOKK), CTON | I.TONBATTH, YII
Tuna. YyeOHas ayauTopus JUId | perojaBaTenbcku | bemopycckas,
KypCOBOI'O MIPOEKTUPOBAHUA | M, ctyn | 16-b, mno3unms
(BBINIOJIHEHUSI ~ KYpPCOBBIX  paboT). | npenogaBarenbcku | mo TIT Ne 3,
YyeOHast ayTUTOPUS TSt | H, nocka | 3 atax, (A-306)
IPOBE/ICHUS IPYIIOBBIX U | ayAUTOpHAas
UHAMBUAYAJIbHBIX  KOHCYJIbTALUH. | (MenoBas),
VYyebHast ayuTopus s | Tabnuna
NpOBENEHUS  3aHATHH  Tekyulero | Menzaeneesa.
KOHTPOJIS " IPOMEKYTOUHOU
aTTeCTallUU.
3 | Komnwtorepusiit kiacc. [lomemenue | CTomsl 445020 84,8 | 16
U CaMOCTOATENbHOW  paboTHI. | yUeHUYECKHE, Camapckas 0071.
VYyeOHast ayJUTOpUS JUISL | CTYJbA r.TonpsaTTH, Y.
MIPOBECHUS 3aHATHI cemuHapckoro | yuenmdeckue, I[IK ¢ | bemopycckas,
Tuna. Y4eOHas ayauTopus JUId | BBIXOJOM B  CeTh | 14, mo3uius mno
KypCOBOI'O npoektupoBanus | TaTepuer TII Ne 48, 4
(BBIIIOJIHEHUSI ~ KYPCOBBIX  paboT). ITAK,
YueOHast AyIUTOPHS TUTst (T-401)
IPOBEICHUS IPYIIOBBIX u
UHAUBUAYAIBHBIX  KOHCYJbTALUM.
YueOHast ayuTopus TUISE
NPOBEJCHUS  3aHATHM  TEKYILEro
KOHTPOJIA u IIPOMEKYTOUHON
aTTeCTallUU.
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