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1. Ilesib ocBOEHMSI AUCUUILIAHBI
Henp nucuumivael: opMUpOBaHUE 0A30BbIX 3HAHUM U TIOHATHM 1O XUMUYECKON TEXHOJIOTHH,
BAKHEUIIMM XMMHMYECKUM IPOM3BOACTBAM M JAPYTMM HPOWU3BOACTBAM, HCIOJIB3YIOUIUM B
CBOEH TEXHOJOTMU XUMHUYECKUE PEAKIUU.
3amaun TUCHUIUIMHBL: c(OPMUPOBATH CHUCTEMY 0a30BBIX XMMHUKO-TEXHOJIOTMYECKUX 3HAHUH,
MOHSATUWHBIN anmapart, HEOOXOIUMBIHN ISl CAMOCTOSATEILHOTO BOCTIPUSATHS, OCMBICIICHUS U YCBOCHUS
XUMUKO-TEXHOJIOTUYECKUX 3HAHUM.

2. Mecro nucuumiuabl B ctpykrype OITIOII BO
JuciumirHa OCHOBBI TE€XHOJOIMU XMMHYECKOTO IPOU3BOJCTBAa Oaszupyercss Ha oOmeill u
HEOPraHMYeCKOM XMMMHM, OOIIel XMMHUYECKOH TEXHOJIOTMH, Ipoleccax M amnaparax XUMHUYECKUX
texHonoruil. Ha nuctuniune 6a3upyercs soinonanenue BKP.

3. H.IIaHI/IpyEMbIe pe3yabTaTbl oﬁyqemm o AMCIOMIIJIMHE
[Inanupyemble pe3ynbTaThl OOy4YeHHs IO IUCIMIUIMHE, COOTHECEHHbIE C IIAaHMPYEMBIMU
pesynbratamu ocBoeHust OIIOII (koMneTeHIUSIMY U HHAUKATOPAMU TOCTHKEHUSI KOMIIETEHIINN )

dopMuUpyeMbIe [Tnanupyemblie pe3yabTaThl 00yYCHHS IO JUCIUIUINHE, B
KOMIIETEHIHU (KOJ, COOTBETCTBUU C MHJIMKATOPOM JIOCTHXKEHUSI KOMIIETCHIIMH HauMeHoBaHME OI[EHOYHOTO
COAEpIKaHUE NupukaTop 10CTHXKEHUS PesynbraThl 00y4eHuUs 110 CpencTBa
KOMIIETEHLIMH) KOMIICTCHIIUH JUCLUTIJIMHE
ITK-1 Criocoben ITK-1.1 PaccuutsiBaet 3HaTh OCHOBBI TEXHOJIOTHUHU Bormpocsl k ycTHOMY oripocy
OCYIIECTBIISATh OCHOBHBIE XapaKTePUCTUKN | XUMHUYECKOT'O MIPOU3BOJICTBA
XUMHUKO- XMMHYECKOT0 Mpolecca, (TIK-1.1)
TEXHOJIOTUYECKUI BBEIOMPACT paIlOHAIEHYIO YMETb PaCCUUTHIBATh
mpouecc B CXeMy NPOU3BOACTBA OCHOBHBIE XapaKTePUCTUKU

COOTBETCTBHH C
pETIaMEeHTOM H
HCTIOJIBh30BaTh
TEXHAYIECKHE
cpencTaa ais
HM3MEpeHUs
OCHOBHBIX
apaMeTpoB
TEXHOJIOTUYECKOTO
nporiecca

3aJaHHOT'O IMPOAYKTa

XUMHYECKOTO IIPOoIiecca,
BBIOMPAET PAMOHAIBHYIO
CXeMy MPOU3BO/ICTBA
3amanHoro npoaykra (I1K-
1.1)




4. CTpyKTYypAa U COAepKAHUE TUCHHUILIMHBI
OO0m1as TpyA0€MKOCTh JUCIUIUIMHBI COCTABISET 7 3a4€THBIX eIUHMIL, 252 Yaca.

4.1. ®opma o0yueHHsI: OUHAS
YpoBens 6a30BOT0 00pa3oBaHMs: CpeIHEE 00IIIee.

Cpok oOyuenus 4r.

4.1.1. CTpyKkTypa AUCHUIIMHBI

KonrakTHas padota
o0y4aromuxcs ¢ <
MeJarOTHYECKUM PAOOTHUKOM ) dopma
~ g TEKyIIEero
=S| 2| 2 o KoHTpOS
& =& S = s YCIIEBAEMOCTH
Ne Pa3nen (tema) 3 § s g = 4 e (0 HexemAM
m\it JUCITUTUIUHEI 5 § ) ] o & s g o ceMecTpa),
@) g1 S| g E — | 8 = 3 dopma
5 8| & c Sl 2| & 5 HPOMEKYTOIHOM
= % 5l ¢ ~ T | = g arrecTaruu(mo
el & e <z < CEMECTpaM)
51518 -
=N
1 Teopernueckne OCHOBBI 5 14|12 30 yCTHBIIE Onpoc
XUMHUYECKON TEXHOJIOTUU
2 | OcHoBbl mpoekTUpoBanust | 5 | 2 | 4 44,15 yerubiii onpoc
XUMUYECKUX TIPOU3BOJICTB
Bcero 3a cemectp 108 | 16 | 16 16 | 0,25 | 74,15 3ad. ¢ orI.
3 O6opynoBaHue 6 | 22|12 26 YCTHEL onpoc
XUMHUYECKUX
ITPOU3BO/ICTB.
4 | Texnomoruueckue cxemel | 6 |10 | 4 28,8 YCTHBI onpoc
MIPOU3BO/ICTRA.
XapaKkTepuCTUKa CHIPHS.
Bcero 3a CeMecCTp 144 | 32 16 520,35 54,8 91(3.(35,65)
Uroro 252 | 48 | 32 6,8 | 0,6 [ 128,95 35,65
4.1.2. Conepxanue QU CHMIIMHBI
4.1.2.1. IlepeueHnb Jexkuuii
Cemectp 5
Pazoen 1. Teopemuueckue 0cHO8bL XUMUUECKOU MEXHOI02UU
Jlekuus 1.

TexHomorusa XuMUYECKUX TPOoU3BOACTB. [loHsTHE TeXHOMOTHY (2 Yaca).
Jlexnus 2.

MecTO TEXHOJIOTHH CPEAH APYTUX HAYK. XUMHUKO-TEXHOJIOTHUYECKUM MPOLIECC U €T0
cojaepxanue (2 yaca).

Jlexnus 3.

Knaccudukanus xumuueckux peakuui (2 gaca).
Jlexnus 4.

TexHnonornyeckue Kputepuu 3PPEeKTUBHOCTH XUMHKO-TEXHOJIOTHYECKOT0 MPOIECcca: CTEIeHb
npeBpauieHus (KOHBEPCHs), BBIXO MPOIYKTa, CEJIEKTUBHOCTb, TPOU3BOUTEILHOCTD,
WHTEHCUBHOCTb; U €r0 TEXHHUKO-PKOHOMHYECKHE TToKa3aTesu (2 Jaca).

Jlekmus 5.
TepmoauHaMuueckue pacy€Thl B XUMHUECKOU TEXHOJIOTHH (2 Jaca).



Jlexkuus 6.

TepMmonnnamuyeckue pacy€Tbl B XUMUYECKOM TEXHOJIOTHH (2 yaca).
Jlexknus 7.

DKOJIOTrHYeCKOe U TEXHUKO-3KOHOMHYECKOe 000CHOBAHUE IPOEKTOB XUMUYECKUX
MpOU3BOACTB (2 yaca).
Paszoen 2. Ocnogvl npoexmuposanuss Xumuyeckux npou3eoocma
Jlexnus 8.

OcHOBHBIE 3Tallbl U OpraHU3aIMs MPOSKTUPOBAHUS XUMUUYECKUX MPOU3BOJICTB (2 yaca).
Cemectp 6
Pazoen 3. Obopyoosanue xumureckux npouzo0cms.
Jleknus 9.

CocTaB UCXOJIHBIX JAHHBIX U OCHOBHBIE CTAJHH MPOCKTHUPOBAHUS 000PYI0OBaHUS U
HPEIIPUITUIA XUMHUECKON MPOMBILIUIEHHOCTH (2 4aca).
Jlexknus 10.

CucremMpl aBTOMaTU3UPOBAHHOTO MPOEKTUPOBaHUS (2 yaca).
Jlexknus 11.

Br160op u pa3zpaboTka TEXHOJIOTHUECKOM CXEMBI TPOU3BO/ICTBA (2 yaca).
Jlexnus 12.

TexHOoIOorHYeCKHii pacyeT OCHOBHOM U BCIIOMOTATENbHOM anmnaparypsl (2 daca).
Jlexknus 13.

KoHcTpyKLIMOHHBIE MaTepUalbl B XUMUYECKOM MAalIMHOCTPOEHUH (2 Jaca).
Jleknus 14.

BcenomorarenbHoe 000py10BaHNE XUMUYECKUX 3aBOJIOB (2 yaca).
Jlexnus 15.

BcnomorarenbHbIe 31aHNS ¥ IOMEIIEHUS XUMUYECKUX TTPeANpUsThii (2 Jaca).
Jlexnus 16.

DKOJIOrM4eCcKOe U TEXHUKO-3KOHOMHYECKOe 000CHOBAaHUE POEKTOB XUMUYECKUX
POM3BOJICTB (2 yaca).
Jleknus 17.

OCHOBHBIE 3Tallbl U OpPraHU3alys IPOSKTUPOBAHUS XUMHUECKUX MTPOU3BOJICTB (2 yaca).
Jleknus 18.

OO6opynoBaHus U NPEANPUATUI XUMHUUECKON MPOMBIIIIIEHHOCTH (2 Yaca).
Jlexknus 19.

CucTeMbl aBTOMAaTU3UPOBAHHOTO IIPOEKTUPOBaHUS (2 yaca).
Paszoen 4. Texnonocuueckue cxemuvl npouzsoocmea. Xapakxmepucmuka colpbsi.
Jlexnus 20.

Br160p 1 pa3zpaboTka TEXHOJIOTHUYECKOM cXeMbl TPOU3BOJCTBA (2 yaca).
Jlexnus 21.

TexHOoIOrnYecKnii pacyeT OCHOBHOM M BCIIOMOTATENbHOM anmaparypsl (2 Jaca).
Jlekuus 22.

XUMHYECKUE MaTEPHAIIBl B MAIITMHOCTPOCHUH (2 Jaca).
Jlekums 23.

BcenomorarensHoe 060pyioBaHNE XUMUYECKUX 3aBOJIOB (2 yaca).
Jlexnus 24.

Bo3ayx 1 Boja Kak cblpbe XUMUYECKON MPOMBILIEHHOCTH (2 yaca).

4.1.2.2. [lepeyeHb NPAKTHYCCKUX 3aHATHI
Cemectp 5
Pazoen 1. Teopemuueckue 0cHO8bL XUMUUECKOU MEXHOI02UU
IpakTnuyeckoe 3ansitue 1
TexHUKO-3KOHOMHYECKHE MMOKa3aTeI XUMUKO- TEXHOJIOTHYECKUX MPOLIEecCOoB (2 yaca).
IIpakTH4eckoe 3ansTHE 2
MarepuanbHbIi U TETIJIOBOW 0aaHChl XUMUKO-TEXHOJIOTHUECKHUX MPOIIECCOB (2 Jaca).



IIpakTHyeckoe 3ansaTHe 3

KoncranTa xummudeckoro paBHoBecus (2 yaca).
IIpakTyeckoe 3ansTHe 4

CKopocCTh U IBIKYILAsA CUJIa XUMHKO- TEXHOJIOTHUYECKOro Tpoiiecca (2 yaca).
IIpakTH4yeckoe 3ansitue S

CrexnoMeTpuyeckue pacueTsl (2 yaca).
IIpakTH4yeckoe 3ansitue 6

TepMmoauHaMUUeCKUi aHAIM3 TIpo1ieccoB (2 Jaca).
Pa3zoen 2. Ocnosvi npoekmupoganusi XuMuieckux npouzeoocme
IIpakTH4yeckoe 3ansiTue 7

Oo1iee ypaBHeHHe OanaHca Macchl (2 yaca).
IIpakTH4eckoe 3ansATHE 8

[IpakTudeckuii MaTepranbHBIi OanaHc (2 yaca).
Cemectp 6
Pazoen 3. Obopyoosanue xumuueckux npouzeoocms.
IIpakTH4eckoe 3ansTHE 9

TemoBo# pacueT 0OCHOBHOTO 000opyaoBaHus (2 yaca).
IIpakTH4eckoe 3ansaTue 10

[IpakTnueckuii TeroBoi O6anaHce (2 yaca).
IIpakTHyeckoe 3ansaTue 11

TemoobmeH B peakTopax (2 yaca).
IIpakTH4eckoe 3ansaTHE 12

Pacuer snTansnmit u Temnoemkoctel (2 yaca).
IIpakTH4eckoe 3ansaTue 13

Crenenp TEPMOAMHAMUYECKOTO COBEPIICHCTBA TEXHOJIOTUYECKHUX TTPOIIecCcoB (2 vaca).
IIpakTH4eckoe 3ansaTHe 14

I'unpaBnnueckue pacuersl (2 daca).
Pa3zoen 4. Texnonozuueckue cxemvl npouzsoocmea. Xapaxmepucmurxa cobipbsi.
IMpakTnyeckoe 3ansiTue 15

Pacuer cBapHBIX XMMMUYECKHUX amnaparoB (2 yaca).
IpakTnueckoe 3ansiTue 16

Pacuer ToscTOCTEHHBIX anmaparoB (2 yaca).

4.1.2.3. [lepeyennb J1adopaTOpPHbIX PadboT
He mnanupyercs.

4.1.2.4. IlepeyeHb TeM U y4eOHO-MeTOAUYECKOE O0ecieueHHe CAMOCTOATEIbHOI

padoThI

IlepeueHb TeM, BHIHECEHHBIX Ha CAMOCTOSITEIIbHOE U3yUEHUE:
1. CrexuoMeTprYecKHue pacueThl B XMMHUYECKON TEXHOJIOTHH.
2. Pacuer TemiaoT XuMHUYECKUX PEaKIUH.
3. IlpuHUMOBI HaWIy4dlIero MCIOJIb30BAaHUS ChIPbs, 3HEpruM, obopyaoBanus. Ilposepka
TEXHOJIOTHYECKOHN KOHIICTIIUU MaTEPUAIBHOTO U YHEPTETHUECKOT0 OaJlaHCOB.
4. PacyeTHOE OmnpeiesieHne HEKOTOPBIX CBOMCTB PACTBOPOB COJICH.
5. I'papuyeckrie nocTpoeHUs U pacyeThl O AUarpaMMe JBOMHBIX CUCTEM.
6. 'padmueckue MoCcTpoeHUs U pacueThl 110 AUarpaMMe TPOHHBIX CUCTEM.
7. AHanuTHYeCKMH W TpauuecKuil pacueThl COCTaBa CMELIAHHBIX yJOOpEeHUil.
8. AHanu3 mpolecca nepepabOTKa CHUIBBUHUTA Ha XJIOPUCTHIM Kaiuil. AHanu3 mpolecca I0
nuarpamme pactBopumoctu cucteMbl KCl — NaCl — H20.
9. IIpuMeHeHrne HOMOTrpaMM JJIsl pacyeTa MPOoLECCOB MOTYyUEHHUS CII0XKHBIX y100peHui.
10. 'omoreHHble, reTepOreHHbIE, KATATUTUYECKAE U HEKATAIUTUYECKUE ITPOLIECCHI.
11. CBoiicTBa TBEPABIX KAaTAIM3aTOPOB U UX NPUrOTOBJIEHUE. [IpOMBIIIITIEHHBIN KaTanu3.
12. TepmoauHaMUYECKHI aHAIN3 XUMHUYECKUX PEAKIUN B XUMUUYECKOM TEXHOJIOTUH.
13. DHeprus B XUMHUYECKOM NPOU3BOJICTBE.



14. KoHLIEHTpUpOBaHUE ra30BbIX CMECEH.
15. IIpon3BOACTBO a30THOM KUCIIOTHI.
16. HoBble HanpaBieHus B pa3BUTUU IPOU3BOJCTBA METAHOJIA.
Jis  caMOCTOSITENIbHOM pabOThl HMCIIOJIB3YIOTCSI METOAMYECKUE YKa3aHUs 110 OCBOCHUIO
JUCLUIUIMHBI U U3JaHUS U3 CIMCKA PUBEJCHHON HU)KE OCHOBHOM U JIONIOJIHUTEIbHON JIUTEPATYPBHI.

4.1.2.5. IlepeyeHb TeM KOHTPOJIbHBIX padoT, pedepartos, TP, PI'P, PIIP

He mmanupyercs.

4.1.2.6. IlpumepHbIi epedyeHb TeM KyPCOBbIX padoT (IIPOEKTOB)
He manupyercs.

5. O6pa3oBaresibHbIE TEXHOJIOTHU
B IponecCce N3yUYCHUA TUCHUILIMHBI TPUMCHIACTCSA KOHTAKTHAsA TCXHOJIOI U MMPEIogaBaHsa (33
HCKIIFOYCHUCM CAMOCTOATCIIBHO N3Yy4aCMbIX CTYACHTAMHA BOHpOCOB). HpI/I MMPOBCACHUHU ITPAKTHYCCKUX
paboT mpUMeEHseTCS UMUTAIIMOHHBIM MMOAX0/, KOI/la MpernojaBaTesieM pa3oupaercs Ha KOHKPETHOM
npumepe l'[p06J'ICMHa$I CUTyalud, BCC IIarv peHICHHUA 3ada4yu CTYACHTaAM ACMOHCTPHUPYIOTCA IIpU
IOMOIITN My.]'II:THM@)IHfIHOfI TEXHUKH. 3aTeM CTYACHTBI CAaMOCTOSATCIBHO PEIIAIOT aHAJIOTHYHBLIC
3aJaHusd.

6. OneHo4HbIe cpeacTBa AJIsl TEKYLIero KOHTPOJIA yCIeBaeMOCTH,

HpOMe)KyTO‘IHOi/i arreCcTallum 110 uToraM OCBOCHHUA JUCHUIIIMHDBI.
@DOH/IbI OLICHOYHBIX MAaTEPUAIIOB (CPEICTB) IPUBEIEHBI B IPUIIOKEHUH.

7. YueOHO-MeTOoAN4YecKOe U MH(POPMAIIHOHHOE o0ecriedeHHue JUCHMIIIMHBI.

7.1. OcHOBHas1 y4eOHO-METOANYECKAS JIUTEPaTypa Mo AUCHMILIHHE

1. JIeBenen, T. B. OcHOBBI XMMUYECKUX MPOU3BOACTB : yuebHoe nocodbue / T. B. JleBener, A.
B. T'op6ynoBa, T. A. TkaueBa. — OpenOypr : OpeHOyprckuii rocyjapcTBeHHbI yHuBepcuteT, ObC
ACB, 2015. — 122 c. - https://www.iprbookshop.ru/54136

2. O6opynoBaHHe M OCHOBBI TPOSKTHPOBAHUS TIPOU3BO/ICTBA XMMUYECKUX BOJIOKOH : y4eOHUK
/ U. H. XKwmbixos, B. 3. I'ennep, A. B. Axynuu [u 1p.]. — Munck : Beiiimas mkomna, 2019. — 384
C. - https://www.iprbookshop.ru/120004

3. JleontseBa, A. M. OOopynoBaHne XUMHUYECKUX MPOU3BOACTB. YacThb 1 : yueOHOe mocodue /
A. N. JleontbeBa. — TamboB : TamOOBCKUI TOCynapCTBEHHbIN TeXHUYECKHM yHUBepcureT, DbC
ACB, 2012. — 234 c. - https://www.iprbookshop.ru/64134

4. Jleontsena, A. 1. O6opyaoBaHre XMMHUUECKUX MPOU3BOACTB. HacTsb 2 : yueOHOe nocodue /
A. W. JleonteeBa. — Tam0OoB : TamMOOBCKHII TOCyJapCTBEHHbIN TexHWYecKuid yHuBepcuteT, IbC
ACB, 2012. — 281 c. - https://www.iprbookshop.ru/64133

5. Bnacona, I'. B. OcHOBHBIE IIpOIIeCcChI U anmapaTbl XUMHUUECKOW TEXHOJIOTUH : yueOHUK / I
B. Brnacoga, JI. A. Uyauesuu, H. A. [IuBoBapoBa. — Mocksa, Bosnorna : Muadpa-Uuxenepus, 2022.
— 188 c. - https://www.iprbookshop.ru/124246

7.2. JlonoJiHUTEJIbHAS Y4eOHO-MeTOoAn4YecKasi JIUTEPATyPa M0 AUCHUILINHE

1. Xumuueckas TexXHOJOrusi : YydeOHO-MeToAuueckoe mocobue / cocrtaButenu A. B.
KnementseBa. — Mockga : At [Tu Ap Menua, 2022. — 146 . - https://www.iprbookshop.ru/116372

2. Pemernsxk E.II. Cucremsl ynpaBieHUsS XUMHUKO-TEXHOJIOTMYECKUMHU IMPOLIECCAMU
[DnexTpoHHBIi pecype] : yueoHoe mocobue / E.I1. Pemernsk, A K. Aneiinukos, A.B. Komuccapos. —
DneKkTpoH. TekcToBble aaHHbIe. — CapaToB: CapaTOBCKHMI BOCHHBIM HWHCTHTYT OHWOJIOTHYECKOW M
XUMHUYeCKoW  Oe3zomacHocTH, By3oBckoe  oOpasomanme, 2008. — 416 cC. -
http://www.iprbookshop.ru/8144



7.3. IlepevyeHb MH(POPMALUOHHBIX TEXHOJOTHI, HCIIOJIb3YEeMbIX IIPH
OCYILLIECTBJICHHH 00pa30BaTEeIbHOIO MPOLecca M0 AUCHUIIMHE, BKII0Yas
nepevYeHb NPOrpaMMHOIo odecnedeHns U HHPOPMAILMOHHBIX CIIPABOYHBIX

CHCTEM

B  oOpa3oBarenbHOM  TIpollecce  HCIOJB3YIOTCS — MH()OpPMAIMOHHBIE  TEXHOJOTHH,
peann3oBaHHBIE  HAa  OCHOBE  HMH(OPMAIMOHHO-00Pa30BaTENLHOTO  TOpTajla  MHCTUTYTa
(www.mivlgu.ru/iop), 1 ”HPOKOMMYHHKAIIUOHHON CETH HHCTUTYTA:

- IPEeIOCTaBICHUE YIeOHO-METOINYECKUX MAaTEPUAIIOB B DJIEKTPOHHOM BHJIE;

- B3aMMOJICHCTBHE YYaCTHHKOB 0Opa30BaTEIILHOTO IIpoIlecca 4Yepe3 JIOKAIBHYH CeTh
MHCTUTYyTa U MIHTEpHET;

- IPEZIOCTABIICHUE CBEICHUI O pe3ysbTaTax Y4eOHOH NeATETbHOCTH B 3JICKTPOHHOM JIMYHOM
KaOWHETe 00YyJaroIIerocs.

WndopmanvoHHble ClipaBOYHbIE CUCTEMBI:

CaiiT 0 XuMUH U1 XUMUKOB. XUMUYECKast SHIUKIIONEANS, (hapMaIleBTHIECKHUE

CIPAaBOYHUKH, METOJUKH CUHTE3a U JPYyTHUE MOJIE3HbIe MaTepHalibl OH-TaiH. https://xumuk.ru/

Xumunueckuit moptan ChemToday https://chemtoday.ru/

Chemical Portal TIpomsinuiennas xumus https://chemicalportal.ru/

[IporpammHuoe obecrieueHue:
LibreOffice (Mozilla Public License v2.0)

7.4. Ilepeyennb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIUOHHOM CeTH
«HTepHeT», HEOOXOAUMBIX JIJISl 0CBOEHH S JUCHUILIUHBI
iprbookshop.ru
chemtoday.ru
mivlgu.ru/iop

8. MarepuajibHO-TeXHUYECKOE 0o0ecnevyeHne Q1 CIUTITHHbI

JlexunoHHasA ayauTopus
npoektop SANYO PDG - DSU 20; HoytOyk HP.

JlabGopaTopus 0011ei 1 HEOPTaHUYECKOW XUMUHN

Britsokabie mkadul «JlamMuHap»; KOMIDICKC IS aHAIN3a TSDKEIBIX METAJUIOB; XUMHYCCKUN
MYyJIBTUMETP ¢ HAOOPOM HOHOCENEKTHUBHBIX JJIEKTPOJAOB; TI€Ub CYIIWIbHAS, BEChl aHAUTHYECKHE
BJIT-1; Becwr nabGoparopusie BJIT>-150; Becwt nmabGoparopusie BJIT3-150;  Bucko3umetp
CTCKJISIHHBINA;  peoXopl;  CHelMaldbHas XUMHYecKas IIoCyAa; BOJAsSHAas U IecyaHas OaHs;
AJIEKTPOTUTUTKH; ITATHBBI XUMUYECKHE C JIEPKATEISIMHU; CEKyHJIOMEpPbI; HOHOMETp MukoH—2; pH—
metp UILJI-311.

9. MCTOI[I/I‘ICCKI/IC YKa3aHusd 110 OCBOCHHUIO U CHUIIINHbI

['myGokOMYy OCBOGHHIO TEOPETHYECKOrO MaTepHaja CIIOCOOCTBYET IpeIBapHTeIbHAs
NOJATrOTOBKA, BKJIIOYAIOLIAsl YTCHHE NPEbIAYyLIeH JeKIHH, paboTy ¢ y4yeOHBIMH MOCOOUAMHU U
HAYYHBIMH MaTepuajamMu. JlJs yCIIeNIHOro OCBOCHHUSI TEOPETHUYECKOTO Marepuaia CTYJICHT
3HAKOMUTCSL CO CIIMCKOM PEKOMEHAYEMON OCHOBHOHM M JOIIOJHUTEIIBHOW JIMTEPATYpPbl; YTOYHSET Y
npernoaBaTessi, KaKHUM JOTIOTHATEIbHBIM TOCOOUSM CIIEIyeT OT/AATh MPEINOYTCHHE; BEIET KOHCTICKT
JeKIMA ¥ MpopadaThIBAeT JEKIMOHHBIM MaTepuall, MOJIb3YsACh KaK KOHCIEKTOM, TaK M Y4eOHBIMU
nocobusmu. UToObl conepkarenbHas nHGOpMAIM 10 TUCIUILIMHE 3allOMHHAIIACH, 11e7IeCO000pa3Ho
H3ydaThb €€ MMO3TAIIHO — I10 TCMaM U B CTpOFOﬁ NOCICA0BATCIIbHOCTHU, ITIOCKOJIBKY IMTOCIICAYIOIIHNEC TCMbI
OIUPAIOTCS HA MTPEIBITYIIHE.

HpI/I MNOATOTOBKC K IMPAKTUYCCKUM 3aHATUAM uenecoo6pa3H0 NOBTOPUTb OCHOBHBIC IMOHATHA
0 TeME 3aHATHSI, U3yYUTh IPUMEPHI, BHUMATEIHHO MPOYUTATH HY)KHYIO TEMY, pa300paThCs CO BCEMH



TEOPETUYECKUMHU TOJoXKeHussMu. s Oosee riyOOKOro yCBOGHHMsS MaTepHala KpailHe BakKHO
0o0paTuThCsl 3a IMOMOIIBIO K OCHOBHOW M JONOJIHUTENIBHOM Yy4eOHOH, CIpaBOYHOM JnMTepaType,
JKypHaJlaM WIM K IPEnojaBaTeNl0 3a KOHCyabTauued. Ha mpakTudeckux 3aHATUAX NPONACHHBINA
TEOPETUYECKUIM MaTepuall NOIKPEIUIIETCS PEIICHUEM 3aJad 10 OCHOBHBIM T€MaM JIMCLHUILIMHBIL.
Pemas 3amady, CTyJEHT JOJDKEH IIPEABAPUTEIIBHO IOHATH, KAKOM TEOPETUYECKUN MaTepuanl HYKHO
UCMOJIb30BaTh M HAaMETUTh IUIaH pelleHus. B koHue 3aHATHS oOydaromuecs AEMOHCTPUPYIOT
MOJIy4YEeHHBIE PE3YIIbTAThl PENOoIaBaTeNI0 M MPH HEOOXOAUMOCTH JIENAI0T PadOTy HaJ OIIMOKAMH.

CamocrodTrenbHass paboTa OKa3blBa€T Ba)XKHOE BIMSHHE Ha (OPMHPOBAHUE JIMUHOCTHU
OyAyIIero CrenuaIiucTa, OHa ITAHUPYETCS 00YJArOIIUMCS CAaMOCTOSTENIbHO. KaXk bl 00yJarommiics
CaMOCTOSITENIBHO ONpEENseT peXXUM CBOEH paboThl U Mepy TpyJa, 3aTpauMBacMOIo Ha OBJIA/IEHUE
y4€OHBIM COJIEpKaHUEM JUCIMILIMHBL. OH BBINOIHIET BHEAYJUTOPHYIO pa0OTY U U3yUEHHUE Pa3eiioB,
BBIHOCHMBIX Ha CAMOCTOSITEIbHYIO paboTy, [0 JINYHOMY UHIUBUAYyaJIbHOMY IUIaHy, B 3aBUCUMOCTH OT
€ro IOATOTOBKHU, BPEMEHU U APYIUX YCIOBHM.

BaxHolt wacTbl0o pabOTBl CTyAEHTa SBISETCS 3HAKOMCTBO C PEKOMEHAyeMOH H
JIOTIOJIHUTEIIBHOM JINTEpaTypOH, MOCKOJIbKY JIEKIIMOHHBIA MaTepual, IPU BCEW €ro BaXXHOCTH IS
nporecca M3y4eHHMs JUCHUIUIMHBL, COJACPXKHUT JIMIIb MHHUMYM HEOOXOAHMMBIX TEOPETHUECKUX
cBeZieHMi. Briciiee oOpa3oBaHue npeanonaraet 6osee rioydokoe 3HaHKUE npeameTa. Kpome Toro, oHO
npezrnonaraeT He TOJIbKO YCBOGHHE HHPOPMAalH, HO U (pOPMHUPOBAHNE HABBIKOB UCCIIE0BATEIIBCKOM
paboThl. 11 3TOro HEOOXOAMMO M3y4aTh U CAMOCTOSITENILHO AHAJIM3UPOBATh CTAThU NEPUOANUYECKUX
u3nanuii 1 UHTEpHET-pECYpCHI.

dopma 3aKIHOYUTEIBHOTO KOHTPOJIA IMpPH IMPOMEXKYTOYHOM arrecTaluuu — 3K3aMeH. /[l
IIPOBEJCHUS IPOMEKYTOYHOM aTTEeCTAIMH 110 JUCIUILINHE pa3padboTaHbl (POH]T OLIEHOYHBIX CPEJCTB U
0aNIbHO-PEUTHHIOBAsI CHUCTEMA OLIEHKH Y4eOHOHM JeATeNbHOCTH CTYACHTOB. OLeHKa MO JUCIMILIMHE
BBICTABJIAETCS B MHPOPMAIIMOHHON CHUCTEME M HOCUT MHTETPUPOBAHHBIM XapakTep, YUUTHIBAIOLIHIM
pe3ynbTaThl OLICHUBAHUS YYaCTHUs CTYIEHTOB B ayIUTOPHBIX 3aHATHUIX, KAU€CTBA U CBOEBPEMEHHOCTHU
BBIITOJIHEHMS 33JJaHUH B XOJ1€ U3YUYEHUS JUCLUIUIMHBI U IIPOMEKYTOYHON aTTECTALlUU.



[Iporpamma cocraBiena B cooTBercTBUU ¢ TpeboanusmMu OI'OC BO mo HampaBieHUIo
18.03.01 Xumuueckass mexuonocus ¥ TNPOGUIIO TOATOTOBKH  Xumuueckas  mexHOoa02us
HeOp2aHUyecKux eeujecms
PaGouyto nporpammy coctaBui x.x.H. Epmonaesa B.A.

[TporpamMma paccMoTpeHa u 0Jj00peHa Ha 3acenanuu kKadenpsl 7H

npotokoi Ne 17 ot 23.05.2023 roga.
3aBenyrommuii kadenpoit 7h lllapanos P.B.
(IToamuce)

Pabouas mporpamMma paccMoTpeHa M 0J00peHa Ha 3acelaHhH y4eOHO-METOAMYECKON
KOMHCCUH (aKyIbTeTa

npoTokoa Ne 6 ot 23.05.2023 rona.
[Ipeacenarens komuccuun MCO Kanunuuenxo M.B.
(IToxmuce) (®.1.0.)




Ilpunoscenue
®DoH/1 OLIECHOYHBIX MATEPHAJIOB (CPeICTB) MO IMCUMILINHE
OCHOBBI TEXHOJIOTUU XUMUYECKOTO TPOU3BOCTBA

1. OHCHO‘-IH])IC MaTEPHAJIBI JJIA MPOBECACHUA TEKYHIECI0 KOHTPOJIA YCIIEBAEMOCTH

10 JUCHHUIIINHE

Temsl 1711 yCTHOTO onpoca:

1. ®usnueckue oCHOBBI BbinapuBaHus. CrocoObl BbIMTApUBAHHUS.

2. OIHOKOPITYCHOE BhITIapuBaHue. TerIoBOM U MaTepruaIbHbIN OaTaHCHI.

3. TemmnepatypHble OTEPH U OJIE3HAS Pa3HOCTh TeMIieparyp. Pacuer Temneparypbl KUIEHUS
pacTBopa.

4. ®uznyeckas CyIIHOCTb MHOTOKOPILYCHOrO BblnapuBaHus. OnpezesieHne ONTUMalbHOTO
YHClia KOPITYCOB BBITAPHON YCTaHOBKHU.

5. MarepuaibHbIi 1 TEIUIOBOI 0amaHChl MHOTOKOPIYCHBIX YCTaHOBOK.

6. Knaccudukamuss maccooOMeHHBIX TpoiieccoB. OCHOBHBIC TOHSATHS W OIPEIACIICHHUS.
Crioco0bI BBIpaKEHHS COCTaBOB (ha3.

7. PaBHoBecue mexy (hasamu. JInnus paBHoBecus. [IpaBuio ¢a3. 3akon ['enpu. 3akon Payns.

8. MarepuanbHblii 0anaHc MaccOOOMEHHOro ammapara (Ha NpuUMepe HPOTHUBOTOYHOIO
abcopbepa). YpaBHenue pabodeil nuHuu. HampaBieHue wmaccomepenadd ¢ JIBIDKYIIAs CHJIa
MaccoOOMEHHOTO Ipolecca.

9. Monexynsipuas nuddysus. [lepsoiit u BTopoi 3akonbl Duka. Kosddunment monekynspHoit
T dy3uu, ero GU3NYECKHi CMBICI U OT KaKuX (PaKTOPOB OH 3aBHCHUT.

10.Maccootnaua. YpaBHeHnue maccootnadu. KoagunueHnt maccootnauu.

11. VYpaBuenue wmacconepenaun. Koadpdumment wmacconepenaun. Ilonstue ¢a3oBbIx
COITPOTHUBIICHHIA.

12. YpaBHeHMEe Macconepeauy py IEPEMEHHOM ABMXKYIIEH cuile rpolecca. Pacuer cpeanero
3Ha4YeHUsl IBUXKYILEH CHIIBI Ipoliecca Maccornepeaay. Yucno equHul] nepeHoca.

13. [Togo6ue aquddy3uonnsix nporeccos. Kpurepun auddysnonnoro mogodus. O6o0meHHoe
KpUTepUaIbHOE ypaBHEHUE KOHBEKTUBHOTO MaccOOOMEHa.

14. AGcopbuust: hu3nueckas CyuHOCTh M Pa3HOBHIHOCTH TpoIecca. 3aKOH PAaBHOBECHUS MPHU
abcop6iuu. TerutoBoit addext abcopoiuu. MatepuanbHbIi 6a1aHC TPOTUBOTOYHOTO abcopbdepa.

15. YpaBHenue paboueil TMHUU NPOTHBOTOYHOTO abcopOepa. BiusHue ynenbHOro pacxona
abcopOeHTa Ha TabapuTHI arapara.

16. Knaccudukanuss aOGcopOUMOHHBIX ammnapaToB. KOHCTPYKIIMM THOBEPXHOCTHBIX U
HacaJ0uYHbIX a0copOepoB.

17. Knaccugukarus abcopOIMOHHBIX anmnaparoB. KOHCTpyKIIMK HacalouHbIX U 0apOOTaKHBIX
abcopOepoB. THUIIbI TapeTIoK.

18. Juctumiauuss W pekTuUKAIMs: Ha3HayYeHHEe W (U3MYecKas CYIIHOCTh IPOILIECCOB.
Wnmroctpanyst npuHIMIA OCYIECTBICHUS 3TUX MIPOLIECCOB HA JUarpaMmme TeMIiepaTypa-cocTas.

19. Ipocrast quctumsanus. BapuanTtel ocymiecTBieHUsI U 001acTH NMPUMEHEHHs IMpolecca.
Cxema ycTtaHOBKH. MaTepuaibHbIi OajgaHC mporecca.

20. ®dusnyeckre OCHOBBI HENpepbIBHOW pekTH(ukanmu. CxemMa yCTAaHOBKM U €€ TMPUHIIMII
paboTtel. O0muii MaTepraIbHBIA OaJaHC.

21. Cxema peKTU(GUKALMOHHONW YCTAHOBKU HETPEPHIBHOTO IEUCTBUS M €€ MPUHILIUI PaOOTHI.
MarepuanbHblil OamaHC BEpXHEW YacTH KOJIOHHBI, YpaBHEHUE JMHUU pabounX KOHIEHTpAaUWd I
ATOM YacCTH.

22. Cxema peKTH(PUKAIMOHHON yCTAaHOBKH HEMPEPHIBHOTO JEHCTBHS U €€ TMPUHIIUIT PAOOTHI.
MatepuanbHblii OallaHC HUKHEH 4acTH KOJIOHHBI, ypaBHEHHE IMHUU PA00UNX KOHIICHTPAIUH AJIs 5TOM
YacTH.

23. N3o0pakeHue mporiecca HenmpephIBHOW pektudukanun Ha Y-X auarpamme. [loctpoeHue
pabouux JIUHUH, ONpeieTICHNEe TEOPETHUECKOTO U ICHCTBUTEIHLHOTO YHCIIA TAPEIIOK.

24. Cymka. ®usnueckas CymHOCTh mporecca. CrocoObl TermiIoBoi cymku. Dopmbl CBS3H
BJIaTY C MaT€pUAJIOM.

25. OCHOBHBIE TapaMeTPhI BIAXKHOTO BO3/yXa. [-X muarpaMma BiIakKHOTO BO3AyXa.



26. |I-x nuarpaMMa BIQXXHOTO Bo3ayxa. M300paxkeHne TeopeTHIecKoro mnpoiecca Cymku Ha I-
x nuarpamme. OnpezenieHue TeMrepaTypbl MOKPOro TEPMOMETPA U TOYKHU POCHI.

27. CnocoObl KOJIMYECTBEHHOM OLIEHKH BJIarocoiep KaHus MaTepuana. MarepualibHblil OaiaHc
mporecca CyIiKH.

28.TeruoBoii 6amaHCc BO3MYIIHON KanopudepHo cymmiku. M3o0pakeHne NeHCTBUTEIIEHOTO
nporecca cymku Ha [-x quarpamme. OnpeneneHne pacxoia BO3ayxa U TeIJIOThHI Ha CYIIKY.

29. MUzobOpakeHWe BapuaHTOB CYIIMJIBHOTO IIpolecca [-x amarpamme: Cymka ¢
MPOMEXKYTOUHBIM TOJOTPEBOM BO3[yXa IO 30HaM, CyIIKa C YacTHYHON pelUpKYISIHei
oTpaboTaHHOTO Bo3ayxa. OnpeneneHre pacxo/ia BO31yXa U TEIJIOTHI.

30.KuHeTnueckne 3aKOHOMEPHOCTHU mpoliecca cymku. CkopocTh cymku. KpuBbie Cylmiku u
CKOPOCTH CYIIKH, TeMIlepaTypHast Kpuas. Mx ananus. Ilepuonbl nporecca CymkH.

31. KoHCTpyKIIMU TyHHEJIBHOU 1 OapaOaHHOMW CYIIHIIOK.

32. KOHCTpYKIIMU JICHTOYHOM U BaJIbIIEBOM CYIIUIIOK.

33. KoHCTpYKIIMM CYIIUIIOK KHUIISIIETO CI0S U PaClbUIUTEIbHOM.

34. Kakue noicucTeMbl OTHOCATCSI K OCHOBHBIM MOACUCTEMAaM XUMHYECKOTO

MpOuU3BOJICTBA?

35. Kakue KpuTepun OTHOCSTCS K TEXHOJIOTHUISCKUM KPUTEPUSIM dPHEKTHUBHOCTH

XUMHUYECKOTO IPOU3BOJICTBA?

36. IloHsATHE CTETIEHN NIPEBPALLEHHSI peareHTa.

37. IlonsTue BbIXOAA MPOIYKTA.

38. [loHsiTHE MHTETPATILHOM CEIEKTUBHOCTH MpoIlecca.

39. Kakoe ypaBHEeHHE ONMUCHIBAET CBSA3b MEXKIY TEXHOJIOTMUECKUMU KPUTEPUAMHU IS

HeoOpaTUMBbIX (00paTUMBIX) CIOXKHBIX (IIPOCTHIX) peaKuii?

40. Yro snsercs snementom XTC?

41. Knaccudukanus snemenToB XTC.

42. Xapakrepuctuka MmexaHndeckux aneMeHToB XTC.

43. XapakTepucTuka TeriooOMeHHbIX 351ieMeHTOB X TC.

44. XapaktepucTuka peakiiMoHHbIX 351eMeHTOB X TC.

45. Xapakrepuctuka snemeHToB ynpasieHus XTC.

46. YkaxuTte napajuieabHbli BUJ cBsA3H 21eMeHToB XTC.

47. Ykaxxute pa3BeTBICHHBIN BU CBs3H d71eMeHTOB X TC.

48. YKaxxkuTte 1nocien0oBaTebHbIi BUJ CBA3M 351eMeHTOB X TC.

49. XapakTepucTuKa peluKIIoB.

50. Kakoii BUJ1 CBSI3U OTHOCUTCSI K 3aMKHYTBIM CHUCTEMaM?

51. Knaccudukamus mozaeneit XTC.

52. Xapakrepuctuka mozaenent XTC.

53. VkaxuTe TEXHOJOTMYECKHI omepaTop MexX(pa3HOro MaccooOMeHa,(TemioooMeHa,
CMELIEHUs U Ip.).

54. Ykaxute npuniun cuare3a X TC, ucnonp3yemsblid py pa3paboTKe HayUHBIX

OCHOB CO3/IaHMsI XUMHUYECKOTO MPOU3BOJICTBA.

55. Yto HE OTHOCUTCS K KOHIEIIIUsIM cuaTe3a X TC?

56. Kakoii npueM He ucnonb3yetcs npu cuarese X TC 11 peanusaiuy KOHIENIUN

OTNITUMAJIBHOTO MCTIOB30BAHMS CHIPHEBBIX peCypcoB? (ONMTUMAIBLHOTO

WCIIOJIB30BaHUS SHEPTUH; 2P (HEKTUBHOTO HUCIIOJIB30BAaHUS 000Dy I0BaHHUS;

MHHUMHU3AIUA OTXO0B).

57. Iloka3arenn KauecTBa BOJbI, UTO XapaKTepU3yIOT, KaK OMPEIEIAIOTCSA?

58. IloHsATHE KECTKOCTH BOJBI, BUJEI JKECTKOCTH.

59. Kako#i Bup sxecTKkoCcTH BoJbI 00ycnaBinuBaet cosib Ca(HCO3)2? (Bapuanter: Mg(HCO3)2 ,
CaCl2, MgCl12 , KHCO3, KCl u T.1.)

60. MeTobl ynajieHus: U3 BOAbI KPYMHOAUCIEPCHBIX B3BEUICHHBIX YaCTHIL;

MEJKOJUCIIEPCHBIX B3BEIICHHBIX YACTHII; KOJUIOMJAHBIX YACTHUIL; Ta30B.

61. Kakue peareHThl HCIIOJIB3YIOTCS TPU XUMHYECKON KOATYJISIIIUN?

62. OcBeTiieHUE BOJbI 3aKJIF0YAETCS B yIaJICHUN:

63. Kakas omnepanusi BOJIOMOATOTOBKH OOBIYHO MPOBOJAMUTCS MOCTIE OTCTAUBAHUS U



KOaryJisiiuu?

64. Kakue conu 00pa3yroT HaKUIIb?

65. YMAr4uTh BOJly, 3TO 3HAYUT yIAJIUTh U3 HEE:

66. MeTo1bl yMSIr4eHUs BOJIbl, KAKOW BUJI )KECTKOCTU YCTPAHSIET KaXKIbIi METO/T

YMSITYEHUS?

67. MOXXHO T YMATYUTH BOIY DJIEKTPOMAarHUTHON 00paboTKOMH?

68. O0eccomuTh BOLy — 3TO 3HAUUT YIAJIUTh U3 BOJBL:

69. MeToasl 00eccoIMBaHUs BOIEL.

70. Na-kaTHOHUTHI B BOJIONIOITOTOBKE UCTIONB3YIOT JIJIS:

71. O6patHBIi 0OCMOC (IEKTPOIUATIN3) — ITO METO OYMCTKU BOJIbI OCHOBAHHBIN Ha

HCIOJIb30BAaHUU!

72. Kakue MOHUTHI UCTIONB3YIOTCS JUIsl 00€CCOTMBAHUS BOBI?

73. Kakue BeuiecTBa NpUMEHAIOT JU1s pereHepanuu H — katnonnTos (Na —katnonutos; OH —
AHUOHHUTOB) UCIIOJIB3YIOT.

74. Jlesundekius — 3To yaleHue U3 BOIbIL:

75. MeTonp! 1e3uH(EKITUN BOBI.

76. Kakoil cxeMbl BOJJOOOOPOTHBIX IIUKJIOB HE CYLIECTBYET?

77. K BTOpUYHBIM MaTepUAIbHBIM pecypcaM OTHOCSTCS:

78. Kak Ha3pIBaeTCs MPOAYKT 0OOralieHHsi TBEPAOT0 MUHEPAIIBHOTO ChIPbs?

79. Ilycras nopojaa, oopasyromiasics Ipyu o0OTaleH!H TBEPA0ro MUHEPATIHLHOTO

CBIPBSI, HA3bIBAETCA:

80. Metobl oboraiieHus: TBEPI0T0 MUHEPAIBHOTO CBHIPBSI.

81. K xakomy BUly SHEPreTHUECKHX pecypcoB OTHOCUTCS He(Th? (Ta3, yroib,

Ooromacca, SHeprus CONHIA, BeTpa U T.1.)7

82. K xakomy BHUly SHEPTreTHUYECKHX PECYPCOB OTHOCSITCS JIBIMOBBIE T'a3bl?

83. Kakoii HICTOYHUK SHEPTUU OTHOCHUTCS K BO30OHOBIISIEMBIM (HEBO30OHOBIISIEMBIM)

sHepropecypcam?

84. Uto oTHOCHUTCA K BTOPUUHBIM SHEPreTUYECKUM pecypcam?

85. AHanu3 NOCTPOEHUSI TEXHOJIOTMYECKUX CXEM MPOU3BOJICTB, PACCMOTPEHHBIX B

JIEKIINOHHOM KYypCe.

86. TexHOJIOrMueCcKre KpUTEPUN OLICHKH 3(PPEKTUBHOCTU PabOThl XMMUYECKOTO

IIPOU3BOJICTBA: CEIEKTUBHOCTH MPOLIECCA MOJIYyYEHUS TPOJYKTA, PACXOIHBIE

K0d(ppurmeHTsI Mo chipbio. CBI3b CENEKTUBHOCTU CO CTETIEHBIO MPEBPAICHUS U

BBIX0JIOM ITPOJIYKTA.

87. TexHOJI0rMuecKre KpUTEPUN OLICHKU 3P PEKTUBHOCTH PabOThl XMMHUUYECKOTO

MIPOU3BOJCTBA: CTENEHb MIPEBPAIIEHUS PeareHTa, BEIXO/ IPOIYKTA, CBA3b MEKIY

HUMH.

88. DkoHOMUYECKHE KPUTEPUU OLIEHKU 3(PPEKTUBHOCTH PabOTHl XMMUYECKOTO

MIPOM3BO/ICTBA.

89. DkcrutyaTallMOHHbIE U COLMANIbHBIE KPUTEPUU OLEHKHU 3(pPEeKTUBHOCTH PabOTHI

XMMHUYECKOT0 IPOU3BOICTBA.

90. IloHsATHE O XMMHUYECKOM MPOU3BOACTBE. [locucTEMBI XMMUUECKOTO

MIPOM3BOJICTBA, UX KpaTKasi XapaKTepUCTUKA.

91. IloHsAiTHE O TEXHOJIOIMYECKUX KOMIIOHEHTAX XMMUYECKOTO ITPOU3BOICTBA.

92. Knaccudukanus mogeneit XTC. VX kpaTkas XxapakTepUCTHKA.

93. 3amaum ananm3a, cuaTe3a ¥ ontuMu3anuua X TC.

94. Texnonoruueckue npuHUUNbI co3nanusd XTC u METOABI UX pealIn3aluu:

palMoHAIBHOE UCIIOIB30BAHHUE CHIPHS, 2P (HEKTUBHOE HCTIOIb30BaHUE 000PYIOBaAHUS.

95. Texnonoruueckue npuHUUNGI co3nanusg XTC u METOABI UX pealln3aliu:

paloHaIbHOE UCTIOIB30BaHUE SHEPTUH.

96. Tunsl TexHonorndeckux cBazeil B XTC, nx xapakTepucTuka.

97. Ctpykrypnas u onepatopHas cxembl XTC. [Ipumep.

98. Texnonoruueckas u pynkuonansHas cxemsl X TC. [Tpumep.

99. KonmmuectBenusie mogenu X TC, ux xapakrepuctuka. [I[pumep Tomonornueckoro rpada.



Obmee pacnpenesieHne 0aaJI0B TEKYIIEro KOHTPOJISI IO BUAAM y4eOHBIX padoT IJisi CTY/IeHTOB

Pelitunr-xonTpous 1 2 NpaKTUYECKHX 3aJ1aHUSL 20 (3 cemectp), 10 (6
ceMecTp)
PeiiTunr-koHTpOINIS 2 3 MpaKTUYECKUX 3aJaHUs 20 (3 cemectp), 10 (6
CEMeCTp)
PeltuHr-xkouTposs 3 3 NpakTHUYECKUX 3aJaHUs 20 (3 cemectp), 10 (6
ceMecTp)
[Tocemenne 3anATHiA 15 (5 cemectp), 15 (6
CTYZCHTOM cemectp)
JlormomHUTEILHBIC OaJITBI
(6oHyCHI) 5 (5 cemectp), 5 (6 cemectp)
Beinonnenue CEMECTPOBOTO 20 (5 cemectp), 10 (6
IUIaHA CaMOCTOSITEIbHOM
ceMecTp)
paboThI

2. HpOMe)KyTO‘IHaH arTrecranms 1Mo IMCHUIIINHE
Ilepedyennb BOoNpocoB K Ik3aMeHY / 3a4eTy / 3a4eTy ¢ OLleHKOM.
ITepedyenn npakTHYeCKUX 3a1a4 / 3aJaHUI K IK3aMeHYy / 3a4eTy / 3a4eTy ¢ OleHKOoH (nmpu
HAJIUYUN)

IK-1:

brok 1 (3HaTh)

1. ®usnyeckue OCHOBBI BhimapuBanus. CiocOObI BRITAPUBAHHUS.

2. OMHOKOPITyCHOE BhITTapuBaHue. TeIIoBOM U MaTepraIbHbIN OaJaHCHI.

3. TemmniepaTypHble IOTEPHU U MOJIE3HAS PA3HOCTh TeMIiepaTyp. Pacuer TemnepaTypbl KUMIEHUS
pacTtBopa.

4. ®usnueckasi CYIIHOCTh MHOTOKOPHYCHOTO BblmapuBaHus. OmnpejesieHHe ONTHUMaJbHOTO
YyyuCia KOPITYCOB BBIITAPHOW YCTAHOBKH.

5. MarepuaJibHbIil U TEII0BOM 0anaHChl MHOTOKOPIIYCHBIX YCTaHOBOK.

6. Knaccudukamus maccooOMeHHBIX TpoiieccoB. OCHOBHBIC TIOHSATHS W OIPEIACIICHHUS.
CriocoObI BEIpaKEHHS COCTaBOB (has3.

7. PaBHOBecue Mexy dazamu. Jlunus pasHoBecus. [IpaBmio ¢a3. 3akon ['enpu. 3akon Payirs.

8. MarepuanbHblii 0amaHc MaccOOOMEHHOTo ammapara (Ha NpUMepe HPOTHUBOTOYHOTO
abcopOepa). YpaBHeHue paboueil nuHuu. HampaBnenume Maccomepeiaud | ABHXKYIIas CcuiIa
MaccOOOMEHHOTO MpoLecca.

9. MonekynspHas nuddysus. [lepsoiit 1 BTopoi 3akonbl @uka. Koaddurnment monekynsapHoi
muddy3un, ero GU3NIECKU CMBICI U OT KakuX ()aKTOPOB OH 3aBUCHT.

10. Kakue nojicucteMsl OTHOCATCS. K OCHOBHBIM MOACUCTEMAaM XMMHYECKOT0 IIPOU3BOICTBA?

11. Kakue KpuTepuH OTHOCATCS K TEXHOJIIOTHUYECKUM KPUTEPUSIM IPPEKTUBHOCTH
XUMHUYECKOTO MPOU3BOJACTBA?

12. [loHsiTHE CTENEHU MPEBPAILICHHS] peareHTa.

13. IloHsTHE BBIXO/IA POJYKTA.

14. IloHATHE MHTETPAIBHOMN CEEKTUBHOCTH IIpOLiecca.

15. Kakoe ypaBHEHHME OINHUCHIBAET CBSI3b MEXKIAY TEXHOJIOTMYECKUMU KPUTEPUIMH IS
HEOoOpaTUMBIX (0OPATHMBIX) CIIOKHBIX (ITPOCTHIX) pEAKIIANA?

16. Yto sBnsiercs snementom XTC?

17. Knaccuduxarms snementoB X TC.

18. Xapakrepuctuka MexaHn4eckux siaeMeHToB X TC.



19. Xapakrepuctuka TermiooOMeHHbIX d1eMeHToB X TC.

20. Kakue conmm 00pa3yroT HAaKUIIh?

21. YMAruuTh BO1y, 3TO 3HAYUT YAAJINUTH U3 HEE:

22. MeToapl yMATY€HUs BOAbI, KAKOW BUJ] )KECTKOCTH YCTPAHSIET KaKIbIA METOJT YMATYEHUS?

23. MOHO JH yMATYUTH BOJY AJIEKTPOMArHUTHON 00paboTKON?

24. OGecconuTh BOTy — 3TO 3HAYUT YJIATUTH U3 BOIBI:

25. Metozasl 00eccoIMBaHUs BOJIBI.

26. Na-kaTHOHUTHI B BOJOMOATOTOBKE UCTIONB3YIOT JJIS:

27. OOpatHbIii OCcMOC (PJIEKTPOAMATN3) — OTO METOJ OYHMCTKH BOJBI OCHOBAHHBIM Ha
UCIIOJIb30BaHUU:

28. Kakre MOHHUTHI HCTIONB3YIOTCS ISl 00ECCOTMBAHUS BOJIBI?

29. Kakue BerecTBa MpuUMeHSIOT 1Jis1 pereHepannu H — karnonuToB (Na —katnonutoB; OH —
AQHUOHHUTOB) UCIIOJIB3YIOT.

30. JleauHdekius — 3To yajJeHnue U3 BOJIbI:

31. Metoab! 1€3UH(EKIIUN BOJIBI.

bnox 2 (ymerts)

1. Maccootnaua. YpaBHeHue maccootnadu. KoagdumnueHnt MmaccooTmaun.

2. VYpaBuHenue wmaccomnepenaun. Koaddumment wmacconepenaun. I[lonstre ¢a3oBbIx
COINPOTHUBIICHUI.

3. YpaBHeHHEe Maccolepeaun Mpu MepeMeHHON ABUXKYIIEH cuie mpoiecca. Pacuer cpennero
3HAYEHUs JBWXKYIIEH CHIIBI ITpoliecca Macconepeaayn. Yucno equHuLl nepeHoca.

4. Tlono6ue nuddy3uonnsix npormeccoB. Kpurepun auddy3rnonnoro noaodus. O6001eHHOE
KpUTEpHAJIbHOE YPAaBHEHUE KOHBEKTUBHOI'O MacCOOOMEHa.

5. AGcopOuus: ¢uzndeckas CyIIHOCTh M Pa3HOBUIHOCTH TMpoOIecca. 3aKOH PaBHOBECHUS MPHU
abcop6umu. TernoBoii a¢p ekt abcopOuuu. MatepuanbHblil 0anaHc MPOTUBOTOYHOTO abcopbepa.

6. YpaBHeHue pabouyeil JIMHUM MPOTUBOTOUYHOTO abcopOepa. BnusHue yaenpbHOro pacxomaa
abcopOeHTa Ha rabapuThl anmnapara.

7. Knaccudukanuss abcopOuuoHHbIX anmapatoB. KOHCTpYKIMM NOBEPXHOCTHBIX U
HACaJI0YHBIX a0COopOEepoB.

8. Knaccugukanusa adbcopOuuoHHbix annapaTtoB. KoHcTpykiMy HacagouHbIX U 0apOOTaKHbBIX
abcopOepoB. Tumsl Tapemnok.

9. Huctumiauug W peKTUQUKAuUs: Ha3HAueHHEe W (U3NYECKas CYIIHOCTb IPOIIECCOB.
Wnmroctpanyst IpUHIMIA OCYIIECTBIEHUS 3TUX MIPOLIECCOB HA JUarpaMme TeMIlepaTypa-cocTas.

10. Ilpocrast muctwinsuus. BapuanTtel ocyiecTBieHus W o0JacTU MPUMEHEHHUs Ipoliecca.
Cxema ycraHOBKH. MartepuaibHblil 6ataHC mporecca.

11. ®usnyecknue OCHOBBI HEMPEPHIBHON pekTuduranuu. Cxema YCTaHOBKM M €€ MPUHIUI
paboTel. OO MaTepuabHbIA OaaHc.

12. XapakrepucTuka peaklinoHHbIX 37eMeHTOB X TC.

13. Xapakrepuctuka 3nemeHToB ynpasiaeHus XTC.

14. Yxaxure napajuienbHblii BUJ cBsizu aneMeHToB XTC.

15. Ykaxure pa3BeTBICHHbIN BUA CBs3U dieMeHToB XTC.

16. Vkaxxute mocieoBaTeIbHLIA BU CBSI3U diieMeHTOB X 1C.

17. XapakrepucTrKa peuuKiIoB.

18. Kakoii Buj CBSI3M OTHOCUTCS K 3aMKHYTBIM cHCTeMam?

19. Knaccuduxanus moaeneit XTC.

20. Xapakrepuctuka moaeneid XTC.

21. VYkaxuTe TEXHOJOTUYECKHH omepaTop MexdasHoro maccoobOMeHa, (TeriooOMeHa,
CMEILIEHUS U Ip.).

biok 3 (Bnaners)

1. CxeMa peKTHU(UKAITMOHHONW YCTAaHOBKH HETPEPBIBHOTO JIEHCTBUS W €€ MPHUHIIUI PaOOTHI.
MarepuanbHblii OamaHC BEpXHEW YacTH KOJIOHHBI, ypaBHEHHE JTUHMU pAaOOUYMX KOHIEHTpAaUUN IS
ATOM YacCTH.



2. Cxema peKTH(PUKAIMOHHON YCTAHOBKH HETMPEPHIBHOTO JICHCTBHUS U €€ MPUHIUN PaOOTHI.
MartepuanbHblii OallaHC HUKHEH 4acTH KOJIOHHBI, ypaBHEHHE IMHUU PA00UNX KOHIICHTPAIUH AJIs 3TOM
YacTH.

3. HU3ob6pakenue mpoliecca HenpepbIBHON pekTudukanuu Ha Y-X auarpamme. [loctpoenue
pabouux JIMHUH, ONpeIeTICHNE TEOPETHUECKOTO U ICHCTBUTEIHHOTO YHCIIA TAPEIIOK.

4. Cymika. ®dusznueckas CynHocTh nporecca. CriocoOb! TETUI0Boi cyniku. GOpMBI CBS3H BlIard
C MaTepuajoM.

5. OcHOBHBIE TapaMeTPhI BIAXKHOTO BO3/yXa. [-X muarpaMma BiIaKHOTO BO3AyXa.

6. |-x quarpamma BiIaKHOTO BO3ayXa. M300pakeHNe TEOPETUYECKOTO MpoIiecca CYIKH Ha [-X
nuarpamme. OmnpeeneHue TeMepaTypbl MOKPOro TEpMOMETPaA U TOUKHU POCHI.

7. CriocoObl KOJIMYECTBEHHOM OLIEHKH BJIarocojepkaHus MaTepuana. MarepuaibHbli OanaHc
mpolecca CyIiKu.

8. TermoBoii 6amaHCc BO3AYIIHON KanopudepHoi cymmiku. M3o00paxkeHne TeiCTBUTEIHHOTO
nporecca cymku Ha [-x quarpamme. OnpeneneHne pacxoia BO3ayXa U TeIIOThI Ha CYIIKY.

9. 300paskeHne BapuaHTOB CYHIMIJIBHOTO ITpoliecca [-X TuarpaMMe: cyIika ¢ IpoMeXyTOUYHbIM
MOJIOTPEBOM BO3/yXa IO 30HAM, CYIIKa C YaCTHMYHOM PEIUPKYISAIMEH OTpaOOTaHHOTO BO3AYyXa.
Omnpenenenue pacxoia BO3yXa U TEIUIOTHI.

10. Kunetnueckue 3aKOHOMEPHOCTH Tpolecca cymku. CKopocTh cymku. KpuBbie Cylmku u
CKOPOCTH CYIIKH, TeMIlepaTypHas kpuas. Mx ananus. [lepuonpl npouecca CyIky.

11. KoHCTpyKIIMH TYHHEILHON B 6apaOaHHOM CYIIHIIOK.

12. KOHCTpYKIIMM JIEHTOYHOW U BaJlbIEBOW CYIINIIOK.

13. KoHCTpYyKIIMM CYIIUIIOK KHUIISIIIETO CI0S U PaCbUIUTEIBLHOM.

14. Vxkaxute npunuun cunre3a XTC, ucnonp3yemblii mpu pa3pabOTKe HayYHbBIX OCHOB
CO3J]aHUsI XUMHUYECKOTO MTPOU3BOCTBA.

15. Yto He oTHOCUTCSA K KOoHIenusaM cunte3a XTC?

16. Kakoili mpueM He wucnonb3yercs npu cuHTeze XTC nmns peanus3anuu KOHUENIUU
ONTHMAJIBHOTO HCIIOJIb30BAHUS CHIPHEBBIX PECypcoB? (ONTHUMAIBHOTO HCIOJIb30BAaHUS SHEPIHU;
3¢ (HEeKTUBHOTO UCTIOTB30BAaHUS 000PYIOBAHUS; MUHUMHU3AILIMU OTXOJIOB).

17. Iloka3zaTenu KauecTBa BOJIbI, YTO XapaKTEPU3YIOT, KaK OMPEACIISTIOTCS?

18. IToHsITHE KECTKOCTH BOJIbI, BUABI KECTKOCTH.

19. Kaxoit Bup sxectrkocT Bojbl o0ycnasiauBaetr coyib Ca(HCO3)2 ? (Bapuants: Mg(HCO3)2
, CaCl2, MgCl12 , KHCO3, KClu 1.1.)

20. MeTob! yaaneHus U3 BOJIbI KPYITHOAUCTIEPCHBIX B3BEIICHHBIX YACTHUIL; MEIKOAUCTIEPCHBIX
B3BELLIEHHBIX YaCTHUI; KOJUIOMIHBIX YaCTHIL; Ta30B.

21. Kakue peareHTbl UCIIOJB3YIOTCS IPU XUMHUECKON Koaryasuun?

22. OcBeTJIeHHEe BOJbI 3aKIIF0OUAETCA B YAAICHHUH:

23. Kakag omepanusi BOJONOATOTOBKM OOBIYHO TPOBOJUTCS TIOCIE OTCTaWBAaHUA U
KOaryJisiiuu?

MeToauuecKkue MaTepHaJibl, XapaKTCPU3yOIue npoucaypbl ONCHUBAHUSA

Ha ocHOBe KOHTPOJBHBIX BOMNPOCOB K MPAKTUYECKUM 3aHATHIM  (HOPMHUPYIOTCS
WHIAWBUAYAJIbHBIC 3aJaHUS NI KaXKA0TO CTYACHTA. B PE3YIIBTATE BBIABIACTCA NPOUCHT IIPaBUJIbLHBIX
oTBeTOB. MHIMBHIyabHBIA CEMECTPOBBIA PEUTHUHT CTyJIEHTa (POPMUPYETCS C YYETOM IMPOIEHTA
MMPaBUJIBHBIX OTBCTOB HAa KOHTPOJIBHBIC BOIIPOCHI K MPAKTUYCCKUM 3aHATHUAM. Ha ocHOBe THUIIOBBIX
KOHTPOJIBHBIX BOMPOCOB (popMHpyeTcs TeMaThKa IK3aMEHALMOHHBIX OMJIETOB U C YYETOM KauyecTBa
OTBETOB Ha PK3aMEHAIIMOHHBIE U JIOMOJHUTEIbHBIE BOIIPOCH! 3K3aMEHATOPA, C YYETOM CEMECTPOBOTO
peiiTuHra ornpenenseTcs SK3aMeHaIOHHAs OLICHKA.



MakcumanbHas cymMMa 6amioB, HabupaeMasi CTyIeHTOM 1o auciuminHe pasaa 100.

Onenka | OueHka no mikanie ObocHoBaHMe Yposens

B chopmuposannocmu
Oayax KoMnemeHnuyui
bonee | «OTnmuHOY ConepxaHue Kypca OCBOCHO Buicokuii yposens
80 MOJTHOCTHI0, O€3 POOeoB,

HEOOXOIUMBIC TTPAKTUICCKHEC
HaBBIKU pabOThI ¢ OCBOCHHBIM
MaTtepuagoM c(hopMHpPOBaHbI, BCE
peyCMOTPEHHBIE POTPaMMON
oOydeHus1 yueOHbIC 3aaHHS
BBITIOJTHEHBI, KAY€CTBO MX
BBITIOJTHEHUS OIEHEHO YHCIIOM
0aJ110B, OJIM3KUM K

MaKCHUMaJIbHOMY
66-80 | «Xoporio» Coneprxanue Kypca OCBOEHO IIpoosunymutii
MOJTHOCTHI0, 0€3 MpoOeIioB, yposeHb

HEKOTOpBIE IPAKTUYECKUE HABBIKU
paboThl C OCBOEHHBIM MaTEpPHUAIOM
c(OpMHPOBAHBI HEAOCTATOYHO, BCE
MIPelyCMOTPEHHBIE POTrpaMMOi
o0y4yeHus yueOHbIe 3ajaHus
BBITOJIHEHBI, KAYECTBO BBINOJIHEHUS
HU OJTHOTO U3 HUX HE OLICHEHO
MUHHMAaJIbHBIM YUCIOM 0aJlIoB,
HEKOTOPbIE BUJIbI 3aJJaHUI
BBIINOJIHEHBI C OIINOKaMU

50-65 | «YIIOBIETBOPUTEIHLHOY Coneprxanue Kypca OCBOEHO Ilopozoesuwiit yposens
YaCTHYHO, HO MPOOEBl HE HOCST
CYIIECTBEHHOT'O XapakTepa,
HE00XO/IUMBbIE IPAKTUYECKUE
HaBBIKH Pa0OTHI C OCBOCHHBIM
MaTepHuaJoM B OCHOBHOM
chopMupoBaHbl, OOJBITUHCTBO
MPEeIyCMOTPEHHBIX MTPOTPAMMOI
00y4eHus yueOHBIX 3a/IaHUM
BBITIOJTHEHO, HEKOTOPBIE U3
BBITIOJTHEHHBIX 33JJaHUI, BO3MOXKHO,
COJIEpIKaT OIUOKHU

Menee | «HeynomnerBoputensHo» | ComepikaHue Kypca HE OCBOSHO, Komnemenuyuu ne
50 HEOOXOIMMbIC TIPAKTHUECKUE chopmuposant
HaBBIKH PA0OTHI HE
c(OpMHUPOBAHBI, BHITIOJIHEHHBIE
y4eOHBIC 3aJJaHHs COJIEPIKAT
rpyObIe OMOKH

3. 3aganus B TeCTOBOM (popMe MO JUCHUILINHE
[Ipumeps! 3ananmii:
1. Onpenenure ycinoBus 3GHEKTUBHOTO IPOBEICHNUS PABHOBECHOTO XUMHUYECKOTO MpoIiecca:
a) MpU TOHIKEHUHM TEMIIEpaTypbl MJis HK30TEPMUUYECKOro IMpolecca U MaKCUMaTbHOU
TEMIICPATYPEC ML SHAOTCPMHUICCKOI'O ITporecca
0) B TOUKE PaBHOBECHSI, TJIe JOCTUTACTCS MAaKCUMAJIbHBINA BBIXOJ IMPOTyKTa



B) IPY MaKCUMaJIbHOW JABMXKYIIEH cuile, T.€. BAAJIN OT YCIOBUN pPaBHOBECHS
I') IpU MaKCUMaJIbHO BO3MOKHOM NPHOIMKEHUH K YCIOBUSM PaBHOBECHS

2. CeneKTUBHOCTb IIPOLIECCA €CTh OTHOLICHHUE:!

a) KOJINYECTBA IIEJICBOr0 MPOIYKTa K KOJIMYECTBY BCEX MPOIYKTOB (LIEIEBOTO U MOOOYHBIX)

0) KoJIM4YecTBa UCXOJIHOTO BELIECTBA, IPEBPATUBIIETOCS B LIENEBOM MPOIYKT, K KOJIUUYECTBY
BCET0 MPEBPAIIEHHOTO UCXOIHOTO BEIIECTBA

B) KOJIMUYECTBA L[EJIEBOT0 MPOJYKTA K KOJINYECTBY MOOOUYHBIX MPOIYKTOB

I') KOJIMYECTBA LEJIEBOT0 IPOAYKTA K KOJINYECTBY BCETO MIPEBPAILEHHOI0 HCXOJHOIO BEIECTBA

3. CoBpemMeHHass XUMUYECKask IPOMBIIIJICHHOCTh IPUBSA3aHa B OCHOBHOM:
a) K MQJIOHACEJIEHHBIM MECTaM

0) k paifoHam 100bIYM U TIepepadOTKU HEPTH U Taza

B) K ME€CTaM CKOIUIEHUS HaCeJIEHUs

') K MecTaM NOTpeOIeHMsI TPOTYKIIUU

4. OCcTaToK OT MEePETOHKH HEPTH HA3BIBAETCH - ...
5. Bogopos o6pa3yeT B3pbIBYATHIE CMECH C ...
6. O6pazoBanue GeHoIHOPMATBIACTUIHON CMOJIBI OTHOCUTCS K PEAKIIHSIM ...

[TonHBI IepedeHpb TECTOBBIX 3a/1aHNUN C YKa3aHUEM MPAaBUIIbHBIX OTBETOB, pa3MeIlleH B OaHKe
BOIIPOCOB Ha I/IH(I)OpMaI_II/IOHHO-O6paBOBaTeHLHOM nopraje HHCTUTYTa 110 CCBIJIKEC
https://www.mivlgu.ru/iop/question/edit.php?courseid=189&category=50331%2C1652&qgbshowtext
=0&recurse=0&recurse=1&showhidden=0

OHGHKa PaCCUUTBIBACTCA KaK IMPOLCHT IMPAaBHUJIbHO BBIMMOJIHCHHBIX TCCTOBBIX 3aJIaHI/II>'I N3 ux
oO1ero yucoia.



