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1. HEJIX OCBOEHUA JUCHUIIJIMHBI

HeHﬂMI/I H3YYCHUA TUCHUAIIJIMHBI «XHuMHYeCcKasi TEXHOJIOTHs» ABJISIOTCS:

- U3YUYCHHC TCOPCTUYCCKUX SaKOHOMepHOCTeﬁ OCHOBHBIX ITPOLECCOB XUMHUYCCKOH TCXHOJIOT'HNH,

- 3HAaKOMCTBO C TEOPHEH XUMHUECKUX PEAKTOPOB M OOLIMMH IPUHLIUIIAMH Pa3padOTKNU XUMHKO-

TEXHOJIOTHYCCKHUX IMPOUECCOB HA OCHOBC CUCTEMHOI'O ITOAX04a

JIMCuumniMHa CIIOCOOCTBYET Pa3BUTHIO Y CTYJICHTOB 3HAHWN M YMEHHH B PEHICHHU NMPAKTUYECKHX

BOIIPOCOB B 00JIaCTH XUMHUYECKOM TEXHOJIOTHH, YMCHHUE HCIIOJIB30BaTh TCOPECTHYCCKUE IMOAXOABI IIPH

pa3pa60T1<e HOBBIX TEXHOJIOTHH H IIPOBOAUTE YHMCICHHBIC pPacycCThI. Kpr JOJIDKECH COHeﬁCTBOBaTB

Pa3BUTHIO HAYYHOT'O MUPOBO33PEHHUS CTYACHTOB.

dopmupyemble AUCUUIIIMHONW 3HAHUS U YMEHMsI FOTOBST BBITYCKHUKA JAHHOM 00pa30BaTeIbHON

MPOrPaMMBbI K BBITIOJIHEHHUIO CIEAYIOMIMX 0000IEHHBIX TPYIOBBIX (PYHKIIHA (TPYAOBBIX (PYHKIIHIA):

Tabnuya 1.1.

Kon n
HAMMEHOBaH
ue
npodgeccuoH
AJbHOI0
CTaHAapTa

O0001meHHbIe TPYA0Bble GYHKIUH

TpynoBbie

YHKITHH

Kox HaumenoBanue Ypose
Hb
KBaJIN
(puxa
19707

HaumenoBanue

Kon

YposeHn
b
(moxypo
BEHb)
KBaIuG
HKALMU

01.001 IMena-
ror (megaro-
ruveckasi
NAesiTeJILHOCT
b B
AOLIKOJIb-
HOM,
HAYaJIb-
HOM 00111eM,
OCHOBHOM
oo0mem,
cpeaHeM 00-
meM oopa3so-
BaHuM) (Boc-
nuTaTeb,
YUYHTEJIb)

Ilegarornyeckas nesTeib-| 5-6
HOCTb I10
MPOEKTUPOBAHUIO U
peam3anui OCHOBHBIX
0011eo0pa3oBaTeIbHBIX
porpaMm

[Tenaroruueckas
ACATCIIBHOCTH 110
peau3aIu mporpaMmm
OCHOBHOTO ¥ CPEIHETO
o01ero oopa3oBaHus

B/03.6

6




26.003 VYnpaneHue ctagusMu [IpoexktupoBanue 0cobo
«Coenunanucr pabot no CIIOKHBIX M3JIENUIA 13
110 NPOEKTH- MIPOEKTUPOBAHUIO HaHOCTPYKTYpPHUPOBAHHBIX
pOBaHf,“O U3JIeIIUN U3 KOMITIO3UIIMOHHBIX
HINETHH 13 HAaHOCTPYKTYPUPOBAHHBIX C/03.7
HAHOCTPYKTY MaTepHajoB
KOMITO3ULIMOHHBIX
PUPOBAHHBIX
KOMIO3ULMOH MaTepraJios
HBIX MaTepu-
aJIoB»
40.011 IIpoBenenue Hay4yHo- [IpoBenenune naTeHTHBIX B/01.6
«CIIeHAI HCCJICIOBATEIILCKUX U UCCIICIOBAHNN U
I OIIBITHO- omnpeneneHue
HCT 110 KOHCTPYKTOPCKHUX XapaKTepUCTUK
HAy4YHO- pa3paboToK npu NpoyKIH (Yyeryr)
HCCIIENOB HCCIICIOBAHNN IIpoBenenue paboT Mo B/02.6
CaMOCTOATENBHBIX TEM 06paBOTKE 1 AHATH3Y
aTeJIbCKN Hay4YHO-TEXHUYECKOU
M H WHPOpPMALIUH U
OIIBITHO- pe3yibpTaToB
KOHCTPYK UCCIIEI0OBaHNI
PykoBoJicTBO Tpynmoit B/06.6
TOPCKUM
pabOTHUKOB TPU
pa3paboTK HCCIIEIOBAHMH
aM» CaMOCTOSITETILHBIX TEM
26.013 Konrposs kauectsa coipbsi|  A/01.6
«Cnenuaaucr KoHTposb kauecTBa XUMH- Y MaTepUaJiOB B OpraHu-

M0 KOHTPOJIIO
KadecTBa OHO-
TEXHOJIOrHYecC
KOIro
MpPOU3BO/I-
cTBa
npenapa-ToB
17151 pacre-

HUBCOACTBA»

YeCKO U OMOTEXHOJIOTH-
YECKOM MPOLYKIUU Ha
BCEX ATanax
[IPOU3BOJCTBEHHOI O
rporecca

3alyu TI0 TIPOU3BOICTBY
OuomnpenaparoB 1Jis pac-
TEHUEBOJICTBA




2. MECTO JUCHMIIVIMHBI B CTPYKTYPE OIIOII BO

XuUMHAYECKasT TEXHOJIOTUSA - OJHa Wus3 (I)YHI[aMeHTaJIBHLIX JUCHUIINIMH, OTHOCAIIHUXCA K
oOsi3aTenbHOM yacTu aucuuruivH bioka 1; u3yuaercs B 8 cemectpe.

[Ipemiaraemserii uiss U3y4eHUsT Kypc MOMOXKET CTYICHTaM MPHOOPECTH 3HAHUS MO OCHOBHBIM
nporeccaM XUMUYECKOH TEXHOJIOTHH, IOHATh CYITHOCTh X MPOTEKaHUs HA OCHOBE TEPMOJMHAMUKH,
TEOPHUH PpAcCTBOPOB W (Ha30BBIX pPAaBHOBECHUH, XMMUYECKOH KWHETHKM M KaTajau3a, MEXaHHW3Ma

XUMHUYCCKHUX peaKuHﬁ, SJICKTPOXUMUYCCKUX MMPOUCCCOB, KOPPO3UH U MCTOAOB 3allIMUTEI OT HEC.

Tab6auuna 2.1.

CBs3b JUCHHUILIHHBI « XUMHYeCKas TEXHOJIOTUS» C npeaAmeCcTBY OIMMU TUHCHUIVIMHAMHA U
CPOKH MX U3YyYCHUSA

Kon JIucuuImHel, NpeecTBYOMNE TUCIUILINHE Cemectp
JACIUTLIAHGI «XHUMHYECKAST TEXHOJIOTHS
b1.0.10 MaremaTrka 1,2
b1.0.11 duzuka 1,2
b1.B.17 NudopmaTrka 1,2
b1.0.06 Heopranunueckas xumust 1,2
b1.0.15 AHanurnuyeckas XUMus 3,4
Taoauna 2.2.

CBs3b JUCHUILTHHBI « XMMHY€CKASA TEXHOJIOTU» € nNoCJICAYIOIIUMHA NUCHUIIJIMHAMUA U
CPOKH MX U3YUCHUHA

Kon JucuMninHel, CleAylonme 3a JUCHUIUTMHON Cemectp
JCITUTLITHBI «XUMHYECKasi TEXHOJIOTHUS»
b.1.B.04 HcTopus n MeTo10710rusl XUMUHU 9
b.1.B.Z1B.02.01 [Teopernueckrne OCHOBbI OPraHU4E€CKON XUMHUH 9
b.1.B.05 TeopeTrueckre OCHOBBI HEOPTaHUYECKOW XUMHUH 9,10




B pe3ysbTare 0cBOeHUSsI AUCHHUILIMHBI 00y4aIOLIUIICH JOJIAKEH:

3HATE:

- 0a30ByI0 TEpPMHUHOJIOI'MIO, OTHOCAIIYIOCS K OCHOBHBIM IIpolleccaM M ammapaTaM XUMHYECKOH
TEXHOJIOTHH;

- OCHOBHBIE MOHATHS U 3aKOHBI THAPOIMHAMHUKH, IPOLIECCOB TEIJIO- K MacCOOOMEHa;

- OCHOBHBIE TEXHOJIOTUYECKUE KpUTEpUH 3P(HEKTUBHOCTH XMMUKO-TEXHOJIOIMUYECKOIO Mpolecca U UX
MaTEMaTHYECKOE BBIPAKECHHUE;

- CTPYKTYpY MAaT€MaTU4eCKOM MOJAEIN XUMHUYECKOT0 PEAKTOpa U IPUEMBI €€ yIIPOLLEHUS;

- OCHOBHBIC ITOJIOKCHHS MaTeMaTUIECKOM TCOPHU SKCIICPUMCHTA.

YMmerh:

- paboTaTh €O CHOpPaBOYHON JNUTEpaTypoil (Tabmuuamu, pacuyeTHBIMH JUarpaMmamu U
HOMOTpaMMaMH ), IpeIHa3Hau€HHOM [Tl peIIeHNs WHKCHEPHBIX 3a7a4;

- MPOU3BOJUTH PACUET TEPMOJIMHAMHUYECKUX M KUHETUUYECKHX XapaKTEPUCTHUK THUIIOBBIX IPOIIECCOB
XUMUYECKON TEXHOJIOTHUH;

- pemath 3aJayd IO pacyeTy MapaMeTpPOB TEXHOJOTHYECKOrO0 pPEeXHUMa U  ONPEAeNsIomuX
pa3MepoB OCHOBHBIX alnapaToB XUMHYECKOU TEXHOJIOTHH;

- MOACIINPOBATE XUMHUKO-TCXHOJOTMYCCKUE MTPOUECCHI C LICJIBIO UX pacyeTa U OIITUMU3ALIUH.

e Buaapern:

- IPOCTPAHCTBEHHBIM MBIIIIICHHEM;

- OCHOBHBIMH MOHATUAMU XUMUH;

- HaBBIKAMU TIOMCKa ¥ 00pab0TKH HH(pOpMAIIHH;

- OCHOBaMM TCXHOJIOTHHU IMOJIYYCHHA BEIICCTB.

3. KOMIIETEHIIMHX OBYYAIOLIETOCsl, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHMUSA JUCTIAITJIMHBI

[Ipouecc u3ydeHHs [UCUUIUIMHBI HampasieH Ha (OPMUPOBAHHME BJIEMEHTOB CIEIYIOIINX
komneTeHui B coorserctBuu ¢ ®I'OC BO 1o naHHOMY HanpaBiIeHUIO:

Tabauya 3.1.
Kon HaumenoBanne Nupukartop B pesyJsbTaTte ocBoeHus
KOMIIETEHI KOMIIETEHIIMHT HOCTHKEHHS AUCHHILVIMHBI 00y4yarouiicst

Hu KOMIICTCHIIUA JOJI7KEH .

Ynueepcaﬂbuwe Komnemenyuu u uudulcamopbt UX 00OCMUNCEHUA




YK-3 Crnoco0eH opranmso- YK-3.1. [lonumaer | 3HaTh — MeTOAMKH (QOPMHUpPOBa-
BBIBATh M PYKOBOAUTHL | 3pPeKTUBHOCT,  WC- | HUS KOMaHMA; METOIBI pa3paboTKH
pa6oToii KOMAHIbL, BbI- | TIONB30BAaHKS CTpaTe- | KOMaHAHOW cTpaTerud u 3¢ Qek-
padaTpiBasi KOMaH/I- TUU COTPYJHUYECTBA | THBHOTO PYKOBOJCTBA KOJIIEK-
HYK CTPAaTeruio JUis JUTST JIOCTUKCHHUST | THBAMU; OCHOBHBIC TCOPHH JIH-
AOCTHKEHHS MOCTAB- MOCTABICHHOW IIeNH, | JE€PCTBA M CTHIIN PYKOBOZCTBA.
JICHHOM 11eJIn OIIPEAENSAET CBOI0O | YMeThb — pa3pabaTeiBaTh KOMaH/I-

POJIb B KOMaH/Ie HYIO CTpareruto; (GopMyJIupoBaTh
YK-3.2. [Monumaer | 3agauu  4YjaeHaM KOMAHMABI IS
OCOOCHHOCTH TIOBEle- | JOCTIDKEHHS MOCTABIICHHOH IENH;
HUS BBIICTICHHBIX | MPUMEHITh 3(PPCKTUBHBIC CTUIIH
rpynn  JoAed, ¢ | pyKOBOJCTBA KOMaHJIOW.
KOTOpeIMA ~ paboraer | Biaaners: — yMmeHueMm aHaw3u-
/B3aMMOJIEICTBYET, poBaTh, MPOEKTHPOBATH W Opra-
YYUTBHIBACT UX B CBOCH | HU30BBIBATh KOMMYHHKAIIMH B
JesATeNIbHOCTA (BBIOOp | KOMaHnme sl JOCTYDKEHHS I10C-
KaTeropui CPYyIIl | TaBICHHOM  LEIH;  METOJaMHU
JIIOJICH OCYIECTBIISICT- | OPraHU3AlUU W YIPABJICHUS KOJ-
¢ 00pa3oBaTeNbHON | JICKTHBOM.
OpraHu3alKed B 3aBU-
CUMOCTH OT UeJieH
MOJATOTOBKA —  TIO
BO3pPAacTHBIM  0COOEH-
HOCTSAM, TI0 STHHYEC-
KOMY WJIU PEJIUTHUO03-
HOMY NPHU3HAKY, COIU-
aJbHO HE3aIIHIICHHBIE
CIIOM  HAceJCHHS U
T.I.)
YK-3.3.  IIpornosu-
pyerT pe3ynbTats (Toc-
JIEJICTBUS) JIAYHBIX
OEeUCTBUH W IUIAHU-
pyeT ToCIea0BaTeIb-
HOCTH  IIAroB IS
JIOCTHKCHHS
3aJIaHHOTO pe3yJbTara
YK-3.4. DddexruBHO
B3aUMO/ICUCTBYET c
JIPYTUMU YIIEHAMH KO-
MaH/Ibl, B T.4. y4acCTBYET
B oOMeHe wuH(pOpMa-
oMed, 3HaHMSI-MH |
OTIBITOM, U TIPE3CHTALUU
pe3yJbTaToOB paboThl
KOMaH bl
Ilpogheccuonanvuvie Komnemenyuu u UHOUKAMOPBL UX OOCHIUNCEHUSL

K-2 Cnocoden okaseiBarh | IIK-2.1. [IpoBoaut | 3HATH: OCHOBHBIE ©0a3bl JAaHHBIX
HH(POPMATHMOHHY IO JIUTEPATYPHBIA  MOUCK | XUMHYECKOr0 MpOoQuiIs, IMepeueHb
NOJAEPIKKY 0 TeMe, 3aJaHHOM | ICTOYHUKOB HAyYHO-TEXHUYECKOMI
CHeNnAINCTaM, CHIEIATUCTOM  OoJiee | TUTepaTyphl,  HOPMATUBHBIX U
OCYLIECTBJIAIOIIHM BBICOKOM METOJIMYECKHX MaTepHAIOB
HAY4YHO- KBaJM(pUKaIum, c | YMmerh: nmo0MpaTh Hay9HO-
HCCJIE0BATEIbCKHE MCTIIOJTb30BaHUEM TEXHUYECKYIO JTUTEpaTypy,
padoThI OTKDBITHIX HMCTOYHUKOB | HOPMATUBHEIE UM METOAMYECKUC

HHpOpMAIUH MaTtepuanbl 10 WHGOPMAIMOHHON

XUMHAYECKOTO MPpOohIIs

0€30MacHOCTH, pa3pabaThIBaTh




K-2.2. CocraBiseT
KpaTkue O0030pBl IO
TEME Hay9IHO-
HCCITeI0BATCIBbCKOM
paboThI

IUTAHBl U TIPOTPAMMEI MTPOBEACHHUS
HAy4YHBIX WCCIICIOBAaHUT u
TEXHUYECKUX  pa3paboToK It
pelIeHuns pa3TUIHbIX 33724

Bnanern: HaBBIKAMH
SKCIIEPUMEHTAIILHOU OIIEHKH
3AMAIEHHOCTH 00BEKTOB

WHpOpPMAaTH3alUK, IO 3aJaHHBIM
METOAMKAM TEXHOJOTHH 00paboTKu
pE3yIbTaTOB, OLEHKH MOTPENTHOCTH
U JOCTOBEPHOCTH  PE3YJIbTaTOB
U3MEPEHUN

4. OFBEM JINCIIATIVHBI ¥ BUJAbI YYEBHOM PABOTHI

Taoauua 4.1.

O0beM TMCUMILIMHBI M BUABI Y4e0HOI padoThI

Bup yueoHoii padoThl Bcero yacos 8
cemecTp

OO61mas TpyA0eMKOCTh AUCHIUTIINHBI 144 144
AynuUTOpHBIE 3aHATHS 112 112
Jlexumn 48 48
JlaGopaTopHble 3aHATHA 64 64
CamocrosrenbHas padora cryneHToB (CPC) 5 5
KonTpons 27 27

5. COAEPKAHUE JUCIIAIIJIMHDBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3AEJIAM) C YKASAHUEM OTBEJAEHHOI'O HA HUX KOJIMYECTBA
AKAJEMHWYECKHUX HJIM ACTPOHOMHNYECKHUX YACOB 1 BU1OB YYEBHbIX

3AHATUN

5.1. CTpykTypa AMCHUILIUHBI

OO611as TpyI0eMKOCTh JUCIIMILTAHBI COCTABISIET 6 3a4eTHBIX enuHuUIl, 216 dacoB

Taoauua 5.1.

/o

Pazngen nucunimHe

Cemectp
Henens

cemecTpa

Bunsl yueGHOM paboThI (Uac) Dopmbl
KOHTPOJIS

Jlex- | JIabo- | Camoc-

UM | paTtop- | TosiTe-

HBIC

paboThl | paboThI

JIBHBIC




[Tpeamer u 3amaun | 8 1-3 2 4 - onpoc
XAMHUYECKON TEXHOJIOTHH.
OcHOBHBIE  TeXHOJOTHYECKHE | 8 1-3 4 10 1 Kommok-
MIOHSITHSI U OTIPEJIeJICHUSI. BUYM
Knaccudukanmst OCHOBHBIX | 8 1-3 12 10 1 onpoc
MIPOIIECCOB.
OO0mue BOMpPOCHl XUMHUYECKOU | 8 4-7 10 12 1 Komnoxk-
TEXHOJIOTHHI BUYM
Teopernueckue OCHOBHI | 8 8-12 10 14 1 Komnok-
XUMHUYECKON TEXHOJIOTHU BUYM
[Tpon3BoacTBEHHBIE TIpOIecChl | 8 13-19 10 14 1 Pacuyernsie
3a/1aun
Hroro: 48 64 5

5.2. Couepma}me JUCHHUILIMHBI «XHMMH4YeCKasad TEXHOJI0THs»

Tema 1. [IpeaMer u 3a1auu XUMHYECKO# TeXHOJI0THH. OCHOBHBbIE TEXHOJIOTHYECKHE OHATHS U
onpenenenus. Kitaccudukanus 0CHOBHBIX MPOLIECCOB.

[Ipeamer u 3amaum  XUMHUYECKOM TEXHOJOTMU. BakHellllne HampaBieHUs pa3BUTHUSA
XUMHUYECKOW  TEXHUKH U  TEXHOJOTMU. XHUMHUYECKas MPOMBIIUIEHHOCT W NPOOJIEeMbI
KU3HE0OeCIIeUeHHUS.

Ponp w wmacmTaObl HCIONB30BAHMS XUMHYECKHX TIPOIECCOB B PasUYHBIX cdepax
MaTepUAIBHOTO TMPOU3BOACTBA. MECTO XMMHMUYECKONM NPOMBILIJIEHHOCTH B HAPOAHOXO3SWCTBEHHOM
KOMIUIEKCE CTPAHBI.

Xumuko-texnonorunueckuit npouecc (XTII) u ero comepxanue. JIUMUTHpYIOIINE CTaIuH.
[Tpoueccsl, mpoTeKaroue B KHUHETHUECKOH, ud)y3noHHON U IepexoJHON 001acTsX.

TexHonornueckue Kputepuu 3G(HEKTUBHOCTH (PYHKIIMOHUPOBAHUS XHUMHKO-TEXHOJIOTHUYECKOTO
rpoiecca.

OCHOBHBIE TEXHOJIOTMUECKHE TOHSATUS U OIPEACNICHUs: NPOU3BOAUTENIHHOCTb, MOIIHOCTD,
WHTEHCUBHOCTb, pAacXOJHble KOI(PPHUIMEHTHI, CTENEeHb MpEBpaIleHUs, BBIXOJ MPOIYKTa,
CEJIGKTHUBHOCTH (MHTETpanbHas U nuddepeHmanpuas).

Knaccudukanust OCHOBHBIX TMPOILIECCOB XUMHUYECKONW TEXHOJOTUU. [ HIpoMEeXaHUYECKue,
MaccooOmeHHbIe (U y3uOHHbBIE), TEIUIOBBIE, XUMHUYECKHE U MEXaHUUECKHE TIPOIECCHI.

Kunernueckne 3aKOHOMEPHOCTHM OCHOBHBIX ITPOIIECCOB XHMHUYECKOW TexHosoruu. [loHsithe
nerkymen cuisl XTI

OpraHu3alMOHHO-TEXHUYECKasd CTPYKTypa OCHOBHBIX IPOIECCOB XUMHUYECKOM TEXHOJIOTHH.
Ilepuoauueckue, HenpepbiBHBIE U NoJyHenpepbiBHbIE X TI1. IIpo1omKuTenbHOCTD, TEPUOA U CTENIEHD
HETIPEPHIBHOCTH.

CxeMbl IBHKEHUSI MAaTEPUATIbHBIX U YHEPreTUYECKUX MOTOKOB. [IpsiMOTOUHbIE, MPOTUBOTOUYHBIE
Y MIEPEKPECTHHIE TTPOLIECCHI.

[I'omorennsie u rereporeHHbie XTII. CramuoHapHble (YCTaHOBHBIIMECS) M HECTAllMOHAPHBIC
(HeyCTaHOBHBILIUECS ) TPOLIECCHI.

3ajaud M OCHOBHBIE CTaJMM HAyYHO-UCCIIEI0BATEIBCKOW, OIBITHO-IIPOU3BOJICTBEHHOU |
MPOEKTHON paboThl B XUMHUYECKOW MPOMBIIUIEHHOCTH. OCOOEHHOCTH H3y4eHUS MPOMBIIIIEHHBIX
XUMHKO-TEXHOJIOTHUECKHUX MPOIIECCOB IO CPABHEHUIO C JIAOOPATOPHBIMU UCCIIEAOBAHUSIMU.

Tema 2. O61mue BONpochl XUMHYECKOH TeXHOJIOTHH

TepmoauHaMuveckne pacyeTbl XMMUKO-TEXHOJIOTHYECKHUX MPOIECCOB. DKCTEHCUBHBIE (00BEM,
BHYTPEHHSISI SHEPTUs, SHTAJIBIINS, SHTPOMUS U JIp.) U UHTCHCUBHBIE (TemIepaTypa, JAaBlieHUue U Jp.)




TepMOAMHAMHUYeCKue TmapameTpsl u wuHTeHcuukamus XTII. PaBHOBecHs B TOMOTEHHBIX H
TeTepOreHHBIX XMMHKO-TEXHOJIOTHUECKUX Tpoleccax. M3meHnenue sHeprun ['mG0Oca u HampaBicHHE
MIpPOTEKaHUsl mpouecca. MeToapl TEOPETHUECKOrO0 pacdyeTa M SKCIEPUMEHTAIb-HOTO OIPEACICHUS
u3MeHeHus dHeprun [ udoca.

KauecTBeHHass M KOJIMYECTBEHHAs] OLIEHKA IOJBUKHOIO XMMHYECKOTO PaBHOBECHUA. 3aKOH
JEUCTBYIOIKUX Macc. KoHCTaHTa paBHOBECHUS U PABHOBECHBIN BBIXOJ IPOJIYKTA.

Oco0OeHHOCTH HCCTIEIOBaHUsl PABHOBECHS B TETEPOrCHHBIX TEXHOJOTMYECKHX IPOIEeccax.
[TpaBuno ¢a3 u pa3oBeie paBHOBECHSI.

Bnusinue naBneHus, TeMieparypbl, KOHIEHTPAUU U IPYTUX (PAKTOPOB HA COCTOSTHUE XMMHUYECKOTO
paBHOBecus. Pacuer paBHOBecHs 110 TEPMOJIMHAMUYECKUM JaHHBIM.

OcHoBHble npuHLUIBI TepMoguHamuueckoro aHaim3a XTII. CylHOCTh 3K-CepreThuecKoro
MeToa. DKcepreTudeckuil bananc u skcepreruueckuii KI1/.

Hcnonb3oBaHue 3aKOHOB XUMUYECKON KMHETUKHU TP BHIOOPE TEXHOJIOTHUECKOT0 PeKUMA.

[ToHsiTHE XUMUYECKON U «TEXHUYECKOW» KUHETUKU. 3HAYCHHE TEPMOJUHAMUYECKUX, MUKPO- U
MaKpOKHHETUYECKUX 3aKOHOMEPHOCTEH J1JIs1 TEXHOJIOTHH.

DaKTOpHkI, OMPEACIIAIONINE CKOPOCTh XUMUKO-TEXHUYECKUX MPOIIECCOB, MPOTEKAIOIINX B TOMO- U
TeTepPOreHHBIX cpefnax. Ponb KOHIIEHTpalluud peareHToB, TEMIIEPaTyphl, NABICHUS W OOHOBICHHS
MOBEPXHOCTH pearupyromux (a3 Ha CKOPOCTh MPOTEKAHHS TEXHOJIOTHYECKHUX MTPOIIECCOB.

OcHoBHble  Qopmynsl  ckopoctu XTI  Kunernka »neMeHTapHBIX (OJHOCTAUHHBIX) H
HEIJIEMEHTApHBIX (CIIOKHBIX) XUMUYECKHX peakiwid. KoHcranta (koddduimeHt) ckopoctd. BrusiHue
JBIKYLIEH CHJIBI HA CKOPOCTh TEXHOJIOTMYECKUX IPOLIECCOB.

TexHonornueckue TPUEMBbI YCKOpPEHMsI  (3aMEUICHHS) peakiuil. DKOHOMHUYECKHE U
TEXHOJIOTUYECKre (DaKTOpPbI, OrpaHUYUBAIONINE NMPUMEHEHUE BBICOKMX TEeMIIepaTyp M JaBJICHUH Kak
cpencts peryiaupoBanus ckopoctu XTI

BnusHue ruapoauHaMudeckold OOCTaHOBKM W TypOYJIEHTHOCTH pearupyromeil cMecu Ha
CKOPOCTb TEXHOJIOTUYECKUX MPOIIECCOB.

[IpombinuienHblid katanu3. [Ipon3BoICTBEHHBIE TPOLIECCHI C MPUMEHEHUEM TBEPABIX, KUJIKUX U
ra3oo0pasHbIx  KaTtaau3atopoB. (OcoOeHHOCTH —anmaparypHoro OQOpPMJIEHHS  KaTaJIUTHYECKUX
nporeccoB. buokaranuzaTopsl ¥ IMMOOHITN30BaHHBIE (PEPMEHTHI.

CripbeBast 6a3a XUMHUYECKOM MPOMBIIIUIEHHOCTH. 3a/1a4 CTaHApTU3AINH, KOHTUITMOHUPOBAHUS
1 00OTaIIeHus ChIpbs.

CyHIIHOCTh KOMITJIEKCHOTO M PAIIMOHAIBHOTO KCIIOJIb30BAHUS CHIPHEBBIX pecypcoB. [IpuHITUIIBI
OpraHM3allud MaJOOTXOJHBIX U OE30TXOJHBIX TEXHOJOTUYECKUX CXEeM. BTOpHUYHOE ChIpbe M €ro
nepepaboTKa.

dyHaaMeHTanbHble KpUTepuH 3PPEKTUBHOCTH UCIOIB30BAHUS CHIPHEBBIX U DHEPTreTHUECKUX
pecypcoB.

Bunbl 1 UCTOYHMKM SHEPrUM, UCMOIb3YEMbIE B XMMUYECKUX MPOU3BOACTBEHHBIX IMPOLIECCAX.
ConocraBieHre MaclmITabOB HM3MEHEHHMsS pa3iMuHbIX (OpM DSHEPrud B THUIOBBIX IpolEeccax
XUMHUYECKON TEXHOJIOTHH.

TepmomuHaMuyeckas IIKaja KadecTBa TEIMJIOBOW HSHEPTUU. YpaBHEHHUs OajaHca JHTPOMHH; POCT
SHTPOIMUU B TEXHOJIOTUYECKOM MPOIECCE. IHEPrOTEXHOIOTUUECKHE CXEMBI U UX CYITHOCTb.

XuMHuyeckass TEXHOJIOTUsI M MarepuanoBereHue. CoBpeMeHHas CHCTeMaThKa KOHCTPYKIIMOHHBIX
MaTepHaIoB IO COCTaBY, CBOWCTBAM U (DYHKIIOHATHBHOMY Ha3HAUYEHUIO.

OYHKIMOHATBHBIE MaTepHaTbl B XHUMHWYECKOM TEXHOJIOTHH: KaTaln3aTopbl, a0COpPOEHTHI, MeMOpaHBI,
(GUIBTPYIOIINE COCTABBI, CEHCOPBI, AMEKTPOABI U T.NM. MeTaMYecKre U HEMETAJUIMYECKUe MaTepHabl,
0COOEHHOCTH HX 3aIIIUTHI OT KOPPO3HUH.

CoBpeMeHHOEe XMMUYECKOe MPOU3BOJCTBO Kak cloxHas cucreMa. [locraHoBka oOreid 3anaun
pa3paboTKu U co3iaHusi XUMHUKO-TexHoiornyeckux cucteMm (XTC). Ipunnunel u obmas crparerus
CHUCTEMHOT0 MOJX0/a.

OcHoBHBIC TTOHATHS U onpenenenus cucremuoro ananm3a X TC. Kmaccudukanus moneneir XTC. Turbr
TEXHOJIOTUYECKHUX CBS3EH.



CtpykTypHasg uepapxusi TEXHOJOTHMUECKUX cucTeM. Martemaruueckue moaenu XTC. 3agaun
cuHTe3a, aHanmm3a W omrtumuzaiuu Mojneneir XTC. IIpoGieMbl, BO3HHMKAMOIIME MpH pa3paboTKe U
AKCILTyaTalliy arperaToB O0bIIoN equHuIHON MomHocTH. Hanexuocts XTC.

DOKOHOMHUYECKHE  TIOKa3areld APQPEKTUBHOCTH  XUMHYECKOTO  MPOU3BOJACTBA. | EXHHKO-
SKOHOMHUYECKHE OCOOEHHOCTH XMMMYECKOW MpOMbIIUIeHHOCTH. CTpyKTypa 3aTpaT Ha MPOHU3BOICTBO U
peammzaiio  npoaykiuu. CeOecTOMMOCTh TPOMYKIMH, NPHOBUIF M [eHooOpasoBaHue. OlieHKa
3¢ GEeKTUBHOCTH HHBECTUIIOHHBIX ITPOEKTOB.

Tema 3. TeopeTuyeckue 0OCHOBbI XUMHUYECKO TEXHOJOTMH

Makpockonuueckas Teopust GU3NKO-XUMUYECKUX SABJICHUHN - TeopeThyecKas 0a3a XUMHUYECKOM
TEXHOJIOTMH. BaxkHeline MakpOCKOIIMUECKUE TapaMeTphl, XapaKTEPU3YIOLIUE IIEPEHOC U IPEBpallEHUE
BEIIIECTBA, UMITYJIbCA U DHEPTUH B PACIIPENEIIAEMBIX HEPABHOBECHBIX CHCTEMAX.

O6o6mennass ¢opma auddepeHInaNbHBIX YpaBHCHHN OallaHCa, CBSA3BIBAOIMNX (YHKIIUU
IUIOTHOCTH, TIOTOKA M MCTOYHMKAa cyOctaHuuu. Kiaccuueckue 3akOHbl MPONOPLUOHATBHOCTH
KOH/JYKTUBHBIX IOTOKOB XUMHUYECKOI'O0 KOMIIOHEHTA, UMITYJIbCA U TEIJIOTHl IPAUEHTOB KOHIIEHTPAlUH,
CKOPOCTH U TEMIIEPATYPBHI.

XapakrepucTuka KO3(QHUIMEHTOB IEpeHOCa B pasfiMuHbIX cpenax. KoukperHble  (opmbl
T depeHInaIbHBIX YpaBHEHHH OaaHca BeIlecTBa, MMITYJIbCA U SHEPTUH.

DJIeMEHTBI MEXaHUKH JKUIKOCTEH M Ta30B. BaxkHelmme Gu3nveckrue CBOHCTBA «UICATBHBIX» U
«pEaNIbHBIX» )KUJKOCTEHN, OTHOCSILUECS K ITPOLECCAM XMMUYECKON TEXHOJIOTHH.

DNeMeHTHl THAPOMEXaHHKH W TEXHUUYECKOW TuipaBiukd. JuddepeHnmanpHble ypaBHEHHS
Olinepa i noxosuiencs xKuIkocTi. OCHOBHBIE YPABHEHUS TMAPOCTATUKY U 3aK0H [lackans.

Pexumbl aBwkeHust skunkoctd. Kputepuil ruaponmHamuyeckoro mnoaoodus PeitHonbica.
TedeHue CrIOMHON Cpebl B II1aJIKOCTBOJIBHBIX KaHAJIAX.

OCHOBBI THIDOKMHETUKH M TUIPOAMHAMUKH, ypaBHeHHE bepHymin. MarepuanbHblii OanaHc
TUIPOMEXAHUUYECKUX ITPOLIECCOB.

JIBwKkymias cwia TUAPOMEXaHMYECKHWX IpoueccoB. Hacocel, HacocHas yCTaHOBKA,
KOMIIPECCOPHBIE MAIIMHBL. MeTo/1bl CMelIeHus (a3 U pa3BeeHUs T€TepPOTreHHbIX CMECei.

TennoBble mpoueccsl B XUMHYECKOH TexHojmoruu. OOmias XapakTepuUCTHKa IPOLECCOB
TerioooMeHa. OCHOBHOE ypaBHEHHS TETJIONEpeaayH.

VYpaBHEHHS TEIUIONPOBOJHOCTU IUIOCKOM M uuiauHApuueckoil creHku. Koaddunuent
TEIUIONEpeauy 1 JBUXKYIIasi CUjla TEIUIOBBIX MPOLIECCOB.

Crioco0pl Temonepeaayu: TEIIONPOBOAHOCTE (3akoH Dypbe), KOHBEKLIHS (3aKOH OXJIaKICHUS
HeroToHa) 1 TernoBoe u3nydyenue (pacuetHas Gpopma 3akoHoB Ctedana-bonbimana).

TemneparypHoe moje u TeMmeparypHbldi rpagueHT. Koap@uimeHntsl Ttemn-jaonepeHoca:
MOJIyDMIIMPUYECKNE KPUTEpUAIbHBIE COOTHOIIEHHA. Temroornada Npu M3MEHEHMH arperaTHoro
coctosiHMs. TernnooOMeH ¢ 3epHUCThIMU MaTepualaMi M Haca/IKaMHu.

Baxkneillne TerioBble MpOLECCH (HarpeBaHHWe, OXJIAXKIACHHWE, KOHAEHCALUS M HCIIApEHHE) B
XUMHUYECKOM TexHosoruu. BeimaprBanue (4acTHBIN cilyyail MCiapeHusi) Kak METOJ KOHLIEHTPUPOBAHUS
pacTBOPOB TBEPIBIX HeNeTyuyux BeulecTB. IlyTM HHTeHCH(UKAIMM MPOIECCOB TEIUIOOOMEHAa |
MOBBIIIEHUS UX TEPMOAUHAMUYECKON Y3PPEKTUBHOCTH.

OOmast XapakTepUCTHKa TEIIOOOMEHHBIX amnmnapaToB. PekynepaTHBHbBIE, pereHepaTUBHbBIE WU
CMECHUTEIbHbIE TETJIO0OMEHHBIE allapaThl.

O6ume cBeneHMs O MaccOOOMEHHBIX Iporeccax. Mecro MaccomepeHoca B oOuien
TEeXHOJIOrnyecko cxeme. OCHOBHbIE NPUHIUIBI MAacCOOOMEHHBIX TPOIIECCOB B CHUCTEMaX 2a3-
HCUOKOCMb, HCUOKOCIb=-ICUOKOCTD, 2a3-MEepooe Meo U HCUOKOCMb-MEepooe meio.

PaBHOBecHbIE, KHHETHYECKHE U MEXaHHuYeckue (akToppl B OpraHu3ald IPOLECCOB
mexxdazHoro MaccooOMmeHa. MartepuanbHbiii  Oananc.  PaGoume nuHMu.  JIBmkymas  cuia
MaccoIepesayn.

OcHoBHBIE ~ crocoOBbl  Maccomepenaud:  MosiekyisipHas — qudysus  (ypaBHenus — Duka),
KOHBEKTUBHBIN mepeHoc. MomubuimpoBaHHbie ypaBHeHUsT Macconepenaund. CUcTeMbl ¢ TBEpIoH (a3oil.
JuddepenimanbHoe ypaBHEHHE KOHBEKTUBHON U Qy3Hn.



[Tomobue mpomeccoB Maccomepenaun. Kputepun momooust nuddy3moHHOTO MaccomepeHoca.
Cpenusis IBUKYILIAs CHJIa U METOABI pacueTa MacCOOOMEHHBIX MPOLECCOB. AHAIOTHUS CTAllMOHAPHBIX
MacCOOOMEHHBIX MPOLIECCOB C TEIIOBBIMHU.

Abcopbrms. Pusnueckue ocHOBBI. PaBHOBecue B cucTeMe 2az-orcuokocms. MarepuanbHBI U
TEIIOBOM OantaHc aOCOPOLIMOHHBIX POILECCOB, UX KMHETUYECKHE 3aKOHOMEPHOCTH.

AmnmnaparypHoe odopmiieHre aOCOPOIMOHHBIX IPOLIECCOB. MareMaTnieckoe MOJEIMpPOBaHUe
HECTAI[MOHAPHBIX MPOLECCOB afcopOIMM B KOJOHKAaX C HEMOABWKHBIM cjoeM copOeHTta. OmucaHue
BHYTpUIM(D(Y3MOHHOTO pexuMa COpOLMH (IecopOLuMH) BEIIecTBa B TMOPHCTHIX TpaHyNax aicopOeHTa.
[MpunnunuansHbie cxeMbl abcopOimu. Kpurepun nmocTpoeHus: ONTUMAIBHBIX COPOLIMOHHO-AECOPOLIMOHHBIX
LIUKJIOB.

[Teperonka xuakocteil. OOmME CBeNEHUS O TMPOCTOM TMEpPEeroHKe (IUCTHWLIALMHA) |
pektudukaimm. XapakTepucTHKa ABYX(a3HBIX CHCTEM KHUIKOCTh-ap. da3zoBoe paBHOBecHE U
KJ1accuuKaiuss OMHAPHBIX CHCTEM.

ArnmapatypHoe O(QOpMIICHHE M MOJCIMPOBAHHE IPOLIECCOB PA3BEIACHHUS KHUIKUX CMecei
METOAOM peKTUHuKanuu. [nyOuHa pa3geneHuss W MPOU3BOAUTEIBHOCTh PEKTH(HUKAIMOHHON
KOJIOHHBI. OCHOBHBIE UCTOYHUKHU SHEPro3aTpaT MpHU peKTU(PUKALUN U ITyTH UX CHUKECHUS.

[Iponieccbl  mMemOpanHOro paszzmeneHuss cmecedd BemecTB. CyIIHOCTD M KHHETUYECKHE
0COOEHHOCTH MeMOpaHHOW TEXHOJIOTUH. PaBHOBeCHBIE W KUHETHYECKHE (DAKTOPHI, ONMpEeISIoIne
3(PEKTUBHOCTH MEMOPAHHOTO pa3aCiICHUSI.

Wepapxuueckass CTpyKTypa COBpEMEHHBIX MEMOpaHHBIX MarepuaioB. Teoperuueckas
MUHUMallbHAsE paboTa pas3BeAcHUA. MeMOpaHHBIE ammaparbl; MHOTOCTYIEHYAThle KacKaJbl
Ppa3ieIUTENbHBIX MOTYJICH.

MonenupoBaHue  XHUMHUKO-TEXHOJIOTHYECKMX  MPOIECCOB. 3HAYeHHE W B3aUMOCBS3b
TEOPETUYECKUX U HKCIEPUMEHTAIBHBIX METOIOB HCCIENOBaHUA. MOAEIUpoBaHUE KaK CpeJCTBO
COKpAIIIEHHUS] CPOKOB IIEpEX0/a OT JIAOOPATOPHBIX HCCIETOBAHUM K TPOEKTHBIM Pa3padoTKaM.

Teopust momoOus Kak OCHOBa MOJIEIMPOBAHUS XMMMKO-TEXHOJIOTUYECKHX MPOIECCOB U
peakTopoB. Bussl monobus u knaccudukaiys Mozenen (CMMBOINYECKHE, pealibHbIE U MBICIIEHHBIE).

Bunpel MonenupoBaHus B XUMUYECKOM TexHonoruu. O0acTé MPUMEHEHUS M OTPaHUYECHUS
UCTIOJIb30BaHUA  (PU3MYECKOTO MoOjAenupoBaHus. Mojens MexaHuuyeckoro noaobus. Kpurepuit
HeroTona.

CymHOCTP M  OCHOBHBIE JTambl MaTEMaTUYECKOTO  MOJEIUPOBAHMSA: TOCTPOEHHUE
MaTeMaTUYECKON MOJENH, CO3JJaHUE aJITOPUTMA, YCTAHOBJIECHUE aJIEKBAaTHOCTU MOJIENH U PEaJbHOr0
npouecca. IIpenmyiecTsa MaTeMaTH4eCcKOro MOJEIMPOBAHMS HA 3JIEKTPOHHO-BBIYMCINTEIBHBIX
MalinHax.

OOmme cBeleHUs O XUMHUYECKMX peakTopax. Kiaccudukanus peakTopoB M PEeXUMOB HUX
pabotsl. TpeboBaHus, mpenbsABIsSieMble K XMMHYECKHUM peaKkTopaM. YpaBHEHUS MaTepHaIbHOIO
OanaHca 1715 3JIEMEHTapHOr0 00beMa MPOTOYHOTO PeaKTopa.

I'upponunamuyeckass OOCTAaHOBKA, OpPraHU3aLMOHHO-TEXHMYECKAas CTPYKTypa, YCIOBHUSA
TeruiooOMeHa, (a30oBbIi  COCTaB PEaKUMOHHOM CMecH W KOHCTPYKIIMOHHBIE OCOOCHHOCTH
XUMUYECKHUX PEAKTOPOB.

MareMaTnueckoe MOJAEINPOBAHUE XUMHYECKUX PEAKTOPOB U MPOTEKAOIIMX B HHUX
XUMHMYECKHX IMpPOUECCOB. XUMHUYECKHE PpEAKTOPbl C HJACATBbHOM CTPYKTYpOM IIOTOKAa B
MU30TEPMUYECKOM PEKUME.

PeaxTops! uaeansuoro cmemenus (PUC) nepuognueckoro (PUC-IT) u nenpepsisuoro (PUC-
H) neiicTBus; MX MareMaTHYecKHe MOJEIH. XapaKTepUCTUYECKHUE YPAaBHEHUS MEPUOJUYECKUX U
HEIPEPHIBHBIX PEAKTOPOB B CTAIIHOHAPHOM PEXUME.

Peaktoper wuneansHoro BeITecHeHus: (PHB). Marematudyeckoe omnucanue TpyO4aToro
peakTopa B HecTarmoHapHOM pexkume. [Ipodunu TUHEHHBIX CKOPOCTEH MOTOKAa B JIAMHHAPHOM,
pa3BUTOM TypOYJEHTHOM U TOPIIHEBOM pEXUMaxX TEUYCHMs >KUAKOW pPEakIMOHHOH cMmecH B
MPUTOYHBIX TPYOUATHIX peakTopax.

CpaBHenne 3(dekTHBHOCTH pabOThl MPOTOYHBIX PEAKTOPOB HJCAIBHOTO CMEIICHUS |
UJeaNbHOTO BbITeCHEHUA. PaKTOphl, OTpaHUYMBAIOLIME NPUMEHEHHE ammnaparoB, paboTalolUX B
pexxruMe, OJTM3KOM K UJealbHOMY BBITECHEHHUIO.



Kackang peakTopoB  HMaeanpHOrO  cMemeHus. Maremartuyeckas MOJelb — KacKaja.
AHanuTUYECKUE W YHUCIEHHBIE METOABbl pacuyera Kackana. CeKLHMOHHBIE pEakTopsl ¢
IEepEMEIINBAHUEM.

XHUMHUYECKHE PEAKTOpPhl C HEUACAIBHONM CTPYKTYPOH T'MAPOAMHAMHYECKON OOCTaHOBKHU.
[Tpy4MHBI OTKIOHEHHUH OT UACAIBHOCTH B IPOTOYHBIX PEAKTOPAX.

Mopgenn peakTopoB € HEUJCAIBHOM CTPYKTYpOW IOTOKOB PpEAKLMOHHOW CMECH.
OpHonapaMmerpuueckue ssueeuHas u 1uddy3noHHas MOJeNnu.

Tema 4. [IpousBoacTBeHHBbIE IPOLECCHI

CraThueckue ¥ IPOTHO3HBIE [JAHHBIE O CBHIPBEBOM U SHEPreTUYECKOM O00€CIeYeHUH
COBPEMEHHBIX KPYIHOMACIUTAOHBIX XMMHYECKMX Hpou3BOACTB. CBeleHHs O MHUPOBOM U
OTE€YECTBEHHOM IPOM3BOJCTBE BAXHEUIIMX TIPYNI XUMHUYECKUX IPOAYKTOB B TOHHAXKHOM U
CTOMMOCTHOM BBbIPaXKEHUH.

OOmme cBeneHuss 00 OCHOBHBIX HMCTOYHMKAaX IIPOMBIIUIEHHBIX OTXOJOB M BBIOPOCOB, HX
BO3/ICICTBUM Ha OKPY’KAIOILYIO Cpeay. Y TUIM3ALUs OTXO00B U IlepepaboTKa BTOPUUHOTO ChIPbSL.

MHOroBapuaHTHOCTb ¥ CJOXHOCTh  pEIIEHUs 3aJayd CHHTE€3a U  ONTUMH3ALUU
TEXHOJIOTMYECKOM CXEMbl COBPEMEHHOI'O KpPYNHOTO XHMMHYECKOro NpoM3BOACTBA. [IpuHumm
MHOT'OCTaJUHHOCTH XUMHUYECKOM 1epepabOTKH UCXOIHOTO ChIPbsl B KOHEUHBIE (LI€JIEBbIE) IPOAYKTHI.

OntumabHOE BapbUPOBaHHUE CIIOCOOOB BBOJIA PEAareéHTOB B PEAKLMOHHYIO 30HY U BBIBOJA
poaAyKToB U3 Hee. CTpyKTypHas OpraHu3alysi IpoLECCOB TEIUIOOOMEHA U BCIIOMOIATENbHbBIX [TOTOKOB
TEIJIOHOCUTENEH B COBPEMEHHBIX TEXHOJIOTMUECKHX CUCTEMAX.

[loncucreMpl  KOHTpOJST W YIpaBJIEHUS  TEXHOJOTMYECKMMM  IpolieccamMu.  Bunel
TEXHOJIOTMYECKOT0 aHAIN3a Ha XMMUYECKUX MPEANPUATHSAX.

[lepcriekTHBBI UCHOIB30BAHUS CYNEPKOMIIBIOTEPOB Ul aHAIN3a JUHAMUYECKOTO IMOBEACHUS
MHOTOCTYNEHYAThIX TEXHOJOTMUECKMX CHCTEM U ONTUMAIbHOIO YIpaBlIeHUs JAEHCTBYIOIIMMHU
XUMHUYECKUMU MPOU3BOJICTBAMH.

Texnonorust cepHoil kucnotel. ChlpbeBas 0a3a CEPHOKHCIOTHOM NPOMBINIIEHHOCTH. Bubl
cepocojiepkKallero cbipbs. Vcnoab3oBaHHE OTXOASIIMX Ta30B ILBETHOW METAIypTUU U TEIUIOBBIX
ANEKTPOCTAHLIUN.

[leynoe oTaeneHne COBPEMEHHOTO CEPHOKUCIOTHOTO 3aBoja. PU3MKO-XUMHUYECKHE OCHOBBI
o0xura cepocozepkauiero cbipbs. O6mas xapakrepuctuka neueit BX3, [10 u KC. MarepuanbHblil 1
TEIUIOBOM OajlaHC EYHOI0 OT/ETEHUS JJi1 00KHUra KoJrye1aHa.

Ounctka 00XHMIoBOro rasa, (PU3MKO-XMMUYECKHE OCHOBBI MEXAaHMYECKOTO M 3JIEKTPUYECKOrO
METOA0B OYMCTKH. OUNCTHOE OT/IENIEHNE COBPEMEHHOW KOHTAKTHOM CEPHOKUCIOTHON CUCTEMBI.

PaBHOBecHbIE M KMHETHYECKHE 3aKOHOMEPHOCTH IporeccoB okucieHus SO B SOs; Ha
Kataym3aropax. Cucrema TIBOWHOTO KOHTAKTHPOBAHMS U IBOMHOM aOCOpOIIHH.

Karamzaropsr okucnenuss SO, B SO;. BanagueBast koHtakTHas macca cepuu bAB, CBJI, UK.
KoHTakTHbI€ anmapaTbl ¢ BHYTPEHHUM U BHELITHUM TETUIOOOMEHOM.

®U3UKO-XMMUYECKHE OCHOBBI ~ a0COpPOIMM CEpPHOrO aHTUApPUAA U3 Ta30oBOM  CMecH.
MonoruapaTHblil 1 oeyMHbIN a0copoepbl. AGCOPOLIMOHHOE OT/IENIEHUE CEPHOKHUCIOTHOTO 3aBO/Ia.

KoHTakTHas1, cxeMa MPOM3BOACTBA CEPHOM KHUCIIOTHI KaK CIJIOKHAs XMMHKO-TEXHOJOTMYeCcKast
cucrema. Ilytm wuHTeHcUu(UKAIMU CEPHOKUCIOTHOIO IPOU3BOJACTBA. TEXHMKO-IKOHOMHUYECKHE
MOKa3aTelN.

[IpoGnema cBs3aHHOro azora. KitoyeBoe 3Hau€HUE TEXHOJIOTUU CBA3BIBAHMSI aTMOC(EpPHOTO
a30Ta B PELIEHUH NTPOIOBOJIBCTBEHHOT'O BOIIPOCA.

CriocoObl  MOMYy4eHHsI a30TOBOAOPOAHON cMecu. CTpyKTypa COBPEMEHHOTO IPOU3BOJCTBA
aMMHMaka W3 TpUpPOAHOro Trasza. [uOkoe WCIONB30BaHWE TETEPOreHHBIX —KaTajJu3aTopoB B
MHOT'OCTYIIEHYaTOM cxeMe NMpUrotrosieHus u ounctku ABC.

TepmoanHamMHuecKre U KHHETHUECKUE 0COOEHHOCTH Ipoliecca CuHTe3a aMmmuaka. Oco0eHHOCTH
LUPKYJSILMUOHHON CXeMbl. YTHIM3alUsA OTXOMSIMX ra3oB. OLlEeHKa NMOTEepb 3KCOPTUM M KAaMTaIbHBIX
3arpar.



@OU3MKO-XMMHUYECKHE OCHOBBI M ammapaTypHoe O(QOpMIIEHHE IPOLECCOB CEIEKTUBHOIO
OKHMCIICHMsI aMMuaka. [IpoMbIlUIEHHBIE KaTaiau3aTopbl. AJIBTEpHAaTHBHBIE BAapHAHTHI ITPOLIECCOB
KOHBEPCUU aMMHUAKa.

CrtpykTypa ¥ OCOOCHHOCTH TEXHOJIOTHYECKOM CXEMBI MPOM3BOJCTBA pPa30aBICHHOW a30THOM
kuciotel.  [Ipompmimiennas peamuzamus  cxeMbl  NO->NO,->HNOs.  OcHOBBI  KaTaIMTHYECKOTO
00e3BpeKMBAaHUA  OTXOSIIMX Ta30B. IIpWUMHBI HU3KOW  HKCOPreTHUECKOW  APPEKTUBHOCTH
IPOU3BOJICTBA A30THON KHCIIOTHI.

IIpon3BoACTBO KOHLIEHTPUPOBAHHOM a30THOM KHUCJIOTBHL. AHanu3 auarpamm cocrosHus HpO-
HNOs; u H>0-HSO4-HNOs. [Ipsmoit  (HUTpOOJIEYMHBIM) METOZ MPOM3BOJICTBA KOHIIEHTPUPOBAHHOM
A30THOM KUCJIOTBI.

DU3UKO-XUMHUYECKHE OCHOBBI M TEXHOJOTMYECKas CXeMa IPOM3BOJCTBA HUTpaTa AMMOHHUSL.
Hcnonp3oBanue TemioTsl HelTpamu3auuu. [IponsBoacTeo kapbamuaa. IlepcriekTuBEI OMOTEXHOIOTHHU B
perieHnn npooaemMbl prKcauu a3oTa.

[TpousBoacrBo dochopa u dochopHoit KUCIOTE. BbiOOp crocoda TEXHOIOTHUYECKOM
nepepaboTKU (KMCIOTHOTO, TEPMHUYECKOT0, THAPOTEPMUYECKOr0, MIa3MOXUMHUYECKOro) ¢ochaTHOro
MUHEPAIBHOIO CBIPbSL.

OkcTpakioHHas ¢GochopHas KUCIOTa KaK OCHOBA IPOM3BOJICTBA MUHEPAIbHBIX yJOOpEHUH.
DIEeKTpOoTepMHUYECKOE MOTydeHHUE deMeHTapHoro dochopa u repmudeckoit HochopHO KUCITOTHI.

@OU3MKO-XUMHUYECKHE OCHOBBI PpA3lI0KEHUs] HNPUPOAHBIX (ochaToB CepHOM, a30THOH WU
dochopuoit  kucnoramu. [lommrepmuueckmii  aHanM3  (a3oBBIX  PABHOBECH B  pacTBOpax
MHOTOKOMIIOHEHTHBIX CHCTEM - OCHOBa BBIOOpa TEXHOJIOTMYECKUX IapaMeTpoB Mpolecca
KOMILJIEKCHOW nepepaboTKH amatuta. JleruapaTHblid, MOJUTHAPATHBIA M aHTUJIPUTHBINA CIIOCOOBI
Pa3I0XKEHHUS.

CoBepllEeHCTBOBAHUE aNIapaTypHOro OQOpMIEHUS KUCIOTHOTO PAa3JIOKEHUs MPUPOTHBIX
¢docdaroB: nepexo] OT KackaJia peakTOpOB C MEepEeMEIINBAHUEM K JTAOMPUHTHOMY THUITY HEIIPEPHIBHOIO
skcTpakTopa. CocTaB M KOHIEHTpalusi oOpasyromieiicss (HochopHOM KHUCIOTHI B 3aBHUCHUMOCTH OT
TEMIIEpPaTypHOTO peXuMa M crocoda paszIokeHus amatura. bamanc mo ¢Topy B IMpPOHM3BOACTBE
dochopHOI KUCTOTHI U YA00pEHUI.

OcCHOBHBIE HaIlpaBJICHUS NPUMEHEHUS 3JIEKTPOXUMHUYECKUX NPOU3BOACTB. IlepBuuHble M
BTOPUYHBbIE XUMHUYECKHE MCTOUYHHUKHU DIJIEKTpo3Hepruu. IIpeumyiiecTBa 3JI€KTPOXUMHUECKUX
IPOU3BOJICTB NIEPEA XUMUUECKUMHU.

TeopeTrueckrie OCHOBBI IEKTPOJIM3a BOJHBIX PACTBOPOB M pacIUIaBI€HHbIX cpea. Beixon mo
TOKY, KO3()(DUIIMEHT NCTIOIb30BaHUs SHEPTUU U OaJIaHC HANPSKEHUH.

DNEeKTPOXMMHUUYECKOE MPOU3BOJACTBO XJIOpa M KaycTHUueckod coibl. OCHOBHBIE CTaauu
npoliecca MPUTrOTOBJIEHUS M OUYUCTKHU Paccoiia. DJIEKTPOIN3 BOJHBIX PaCTBOPOB XJIOPHUIA HATPHUS.

Tunbel NPOMBINITIEHHBIX 3JEKTPOJUTHUUECKUX BaHH. DJIEKTPOIU3EPBl C TBEPJBIM CTaJbHBIM
KaToZoM M (GuiIbTpyromel nuadparmoii, peakTopsl A pa3IokKEHUs aMalblaMbl - 3JIEKTPOJIU3ED C
PTYTHBIM KaTOJOM.

CpaBHUTENBHBI aHalW3 TEIUIOBBIX IIOTOKOB M TOTOKOB DJHEPrMM B  Pa3JIMYHBIX
TEXHOJIOTHYECKUX CXEMax MPOU3BOJACTBA XJIOpa U €IKOro HaTpus. DKOJIOTHYECKHE M CAHUTApHO-
TUTMEHUYECKNE ACTIEKThI JIEKTPOXUMUYECKHUX U AIEKTPOTEPMUUECKUX TPOU3BOJICTB.

DHepreTudeckre npodeMbl XUMUUECKOM TEXHOJIOTUU. MHUpOBBIE 3amachkl TBEPABIX, KUIKUX
U Tra3o00pa3HbIX BHJOB TomjauBa. JIlMHAaMuKa pocTa MOTpPeOJEeHUs Ppa3IUYHBIX BHUIOB
AHEPTOHOCHUTEIEH.

O6mas xapaktepucTuka HedTH (YriaeBOAOPOAHBIH cCOCTaB, CcOpTa, CBOWCTBA) W
HeQTenpoaykToB ((hpaKIMOHHBIA COCTaB, IETOHAITMOHHBIE CBOMCTBA, XUMHUYECKass CTAOMIBHOCTD U
Ip.), TOATOTOBKA HE(THU K mepepaboTKe.

[lepuunble (Ppusznueckue) Meroapl nepepabotrku HepTH. Ilpsimas mneperonka HedTH.
CocTaB U XapakTepUCTHKA JUCTHIUIATOB. ATMOC(EpHBIE U aTMOC(EpHO-BaKyyMHBIE YCTAHOBKH IS
npsiMOi neperoHkd. OdMcTKa HPOAYKTOB NPSIMONM HEPErOHKM OT CEPHUCTBIX M KHUCIOPOJHBIX
IIPUMECEH.

Bropuunsie ((puszmko-xuMu4eckre) METOAbl mepepaboTkn HePpTH U HeDTEIPOAYKTOB.
TexXHOIOrMYeCKud peXUM U MPUHIUIHAIbHAS CXEMa TEPMHYECKOIO KPEKHMHIa C BBICOKOH



pPEaKIMOHHON Kamepoil. AmmaparypHoe odopmiieHHe Tmpolecca. XapaKTepUCTHKa OEH3WHOB
TEPMHUUYECKOTO KPEKHHTA.

I'myOokue JecTpyKTHBHBIE TPOLIECCHl pacmaja  YIJIeBOAOPOJOB, MPOTEKAIoIIUe MpH
TEPMOKATaJIUTUYECKOM KpEeKHUHre. KaramuThuueckuidi KPEeKUMHI - Ba)XKHEHIIMKA MHOTOTOHHAXKHBIN
TEXHOJIOTUYECKUIN Tporecc mnepepadboTku HedTsHbIX (pakuuif. TUNBl KOHTAKTHBIX AammapaToB.
CBolicTBa OEH3MHOB TEPMOKATAIUTHYECKOIO KPEKUHTA.

KonTakTHble Macchl IJsl KaTaIMTHUYECKOTO KPEKHHTra. AJOMOCHIMKATHBIE KaTalu3aTopbl (OT
OPUPOAHBIX TJIMH JI0 ICONUTCOACPIKAIIMX CHUHTETHYECKHX). HoBble MoauQHUUUpOBaHHBIE U
yIbTpacTabMIN3UPOBAHHHBIE MUKpPOC(EpHBIE KaTaIN3aTOPHI.

DOBONIOIMUS  TEXHOJOTMYECKOTO  O(OpMIIEHHS  TpoIecca KAaTAIUTHYECKOTO  KPEKHHIa:
CTAIMOHAPHBIN CJIOM KOHTAKTHOM MAacCChl, NCEBIOOKMKEHHBIM MHKPOCHEPHBIN CIIOH W JBUKYITUIACS
CJION IpaHyJUpOBAaHHOIO KaTaiau3aropa. OCHOBHBIE TEXHOJIOIMUECKHE IapaMETPbl COBPEMEHHBIX CXEM
TEPMOKATAIUTUYECKOIO KPEKHUHTIa.

Ouncrtka u crabunuzanus HerenpoaykroB. LlleqouHas, CEpHOKHUCIOTHAsS, aJCOPOIIMOHHAs
U KaTaJIUTUYecKass O4YMCTKA. ['MApOOUMCTKAa M OYMCTKA Ha CEIEKTUBHBIX pacTBopuTensax. OxpaHa
OKpYXaromiei cpensl mpu HedrenepepaboTke.

[IpoMblllieHHBIA  OpraHuyeckuii cuHTe3. (OCHOBHBIE TPYNIbl MCXOAHBIX BEIIECTB
(mapaduHOBBIC, ONE(UHBI, alNETWICH, apOMaTHYECKHe, OKWUCh yriepojga W CHHTE3-Ta3),
HCII0JIb3YEMbIX B OPTaHUYECKOM CHHTE3E.

Tunosele mporecchl OOJIBIIOIO OPraHUYECKOTO CHUHTE3a: OKHCIEHME U BOCCTAaHOBJIEHUE,
TUAPUPOBAHUE U JACTHUAPUPOBAHUE, TUApATaUus U ACrHApartanus, TUAPOJIN3, AIKUIMPOBAHMUE,
KOHJCHCALNS, TIOTUMEPHU3aIs, STepUPUKaLUsi, HITPOBAHUE, TAJIOTCHUPOBAaHUE, Cylb(pupoBaHUE U
T.11. OTAM4UTENbHbIE 0COOCHHOCTH MPOLIECCOB TPOMBIIIEHHOTO OPTaHHYECKOT0 CHHTE3A.

CunTe3bl HA OCHOBE OKHMCH yriepona u Bomoponaa. Pabore Cabarne, Opnopa, @umiepa u
Tpomma. CuHTE3bl alKaHOB (10 CHHTETUYECKOTO OEH3MHA), aJKeHOB, KHUCIOPOACOMAEpKaIlIUX
COeIMHEHNN.

Cunre3 MmeTaHona. AHanorus (YHKIMOHAIBHBIX CXEM IOJy4YeHHUs a30TO-BOJOPOIHOM
cMecH (I CMHTE3a aMMHaKa) M CHUHTEe3-Ta3za (Ui MoJiydeHus MeTaHoJsa). OU3NKO-XUMHUYECKUe
OCHOBBI ITporiecca. [TpumennMocTs ypaBHeHus TeMkuHa I aHaIM3a CKOPOCTH CUHTE3a METaHOIa.

Texnonornuyeckass M (YyHKIMOHAIbHBIE CXEMbl CHHTE€3a MeTaHoya. KOHCTPYKTHUBHBIE
O0COOCHHOCTH KOJIOHHBI CHHTE€3a M KOHTAKTHBIX CHCTEM. TEXHUKO-IKOHOMHYECKHE IOKa3aTeNlH
arperara ¢ COBMEIEHHON HacaJKOil KOJOHHBI.

HoBble HampaBieHus B pa3sBUTHUM INPOU3BOJACTBA METaHOJNA: YKPYNMHEHUE MOIIHOCTH
€JMHUYHOT0 000pyJ0BaHMs, OECKOHBEPCUOHHAs MepepadoTKa CUHTE3-ra3a, COBMEIICHHE CUHTE3a
METaHOJIa C MPOU3BOACTBOM JPYTUX NPOAYKTOB. OXpaHa OKPYXKAaIOIIEH Cpeasl B IPOU3BOJCTBE
MeTaHoJa.

I'maparanus oSTuneHa (CEpHOKUCIOTHAs M TpsMas KaTaluTUYecKas) - OCHOBHOU
NPOMBIIIJIEHHBI  croco0  mpou3BojJcTBa  dTaHoja.  DU3MKO-XMMHYECKHE  OCHOBBI U
TEXHOJOTHYECKHE CXEMBbl IMpOoLeccOoB. TeXHHKO-DPKOHOMHUYECKHE IIOKa3aTeNu O0eux CXem
MOJIyYEHHUSI STUJIOBOTO CIUPTA.

ITpousBoacTBO BeICOKOMOJIEKYISIpHBIX coequnenuii (BMC). CrippeBas 6a3a, cocTaB M1 OCHOBHBIE
ceoiictea BMC. IlonmuMepu3aniMoHHBIE W TOJIMKOHACHCAIIMOHHBIE TOJIUMEPHI, X OCOOCHHOCTH.
TepMomIacTUUHbIE U TEPMOPEAKTUBHBIE TIOJTMMEPBL.

[IpombinenHoe mnosnydenue nonudTwieHoB (I19) wuskon (IIDHII) u Beicokoit (II9BII)
WIOTHOCTU. OCOOEHHOCTH TEXHOJOTHYECKOW CXEMBbl pPaJMKaJIbHOW IOJMMEpHU3AlUU STHICHA MpHU
pa3IMYHBIX JAaBJIEHUSX B ra3oBoi (aze Ha okcuaHbIx U L{urnepa-Harra karanuzaropax B ammaparax ¢
NICEBI00KMKEHHBIM CIIOEM.

Xumuueckas MoauduKanus Kak METOJ MPOMBIIUIEHHOTO MOJYYEeHHUS IOJUITUIICHOB C
HOBBIMU  JKCIUIyaTallHOHHBIMM  CBOMCTBaMH. XJIOPHUPOBAaHHBIA M  XJIOP-CYJIb()HPOBAHHBIHI
MOJUATHIICHBI. TexHoJoTHsl mepepadoTku W obnactu mpuMmeHeHus [ID w w3genuit uM3 Hero.
DKOJIOTHYECKHUE aCIEeKThI IPOU3BOJICTBA U MepepabOTKH MOTUITUIICHOB



6. OBPA3OBATEJIBHBIE TEXHOJIOT'MA

B cootBercTBUM ¢ paboueill mporpamMmoll U TEMaTHYECKUM IUIAHOM H3YYE€HHE JUCLHUILIMHBI
IPOXOJUT B BHUJAEC ayJUTOPHOM M CaMOCTOSITENIBHOM pabOThl CTYACHTOB. Y4eOHBIl Mpolecc B
ayJUTOPUN OCYIIECTBIAETCS B (OpMe JIEKIMOHHBIX W JabopaTopHbIX 3aHsATHd. [IpemycMoTpeHsl
JEKUUU-BU3YyAIM3allUd C NPOOJEMHBIM M3JI0KEHHEM OCHOBHBIX TEM Kypca, KOTOpbIE BXOISAT B
pabouyto nporpammy (mpenactaBieHbl B Tabnuue «ColepikaHue TUCIHHUILUIMHBDY). Pexomenmyembie
oOpa3oBaTellbHble  TEXHOJOTUU:  PEHUTHHrOBass  TEXHOJIOTHUSA, TEXHOJOTHS  MHTETPaTHUBHOIO,
IpOOJIEMHOTO, MHHOBAIIMOHHOTO, JMYHOCTHO-OPUEHTUPOBAHHOTO, U (HEepEeHIIUPOBAHHOTO,
VHMBUAYaJILHOTO, pa3BUBAIOILETO o0y4deHus u T'YMaHUCTHYECKOIO o0pa3oBaHmUsL.

HpeIIYCManI/IBaeTCH YTCHHUEC 4aCTH J'IeKIlI/If/'I C UCIIOJIB30BaHHUECM My.]'[bTHMGI[HﬁHI:IX CpCaACTB 06yquI/151.

7. HEPEYEHb YYEBHO-METOJUYECKOI'O OGECIIEYEHUA 1JI5
CAMOCTOSTEJBHOMN PABOTHI OBYUAIOIINUXCS IO JUCHUIIIUHE (MOIYJIIO)

7.1. IlepeueHb-y4yeOHO-METOIUUECKOTO 00eCTIeYeHUs sl 00YJArOIIUXCS IO AUCIHUILTUHE:

1. Kacarkun A.I'. OcHOBHBIE TIPOIIECCHI U aNMapaThl XUMUYECKOH TexHomoruu. M.: Xumus, 2004.

2. KyrenoB A.M., bonnapesa T.U., bepenrapren M.I'. O6mas xumudeckass TEXHOIOTHS. M.:
UKI1I «Axkagemkauray, 2003.

3. MyxnenoB W.IL., ABepoyx A.f., Tymapkuna E.C., ®ypmep N.D. OO6mas xumuueckas
TexHoJorus /moj pegakiueit Myxnenosa U.I1./. M.: Beicmias mikona, 1984.

7.2. Yka3zanus JJIs 06yqafouu/1xcg 1O OCBOCHHUIO JUCIHHUITIINHBI

Taoauna 7.1.
CoaepixaHue caMOCTOATEJIBHOM PadoThl 00yUYaroIMXcst
\Homep Tembl/6onpocwl, 8bIHOCUMbIE HA CAMOCMOSIMENbHOE U3VHEeHUe Kon-60 Dopmbr pabomoi
pasoena uacos
(memwvl)
1. IDoaroroeka ceipws k mepepaGorke. KommiekcHoe 1 cobecenoBaHue,
MCIIOJIb30BAHHUEC ChIPbA TECTOBBIN
KOHTPOJIb
5 TeXHUKO-25KOHOMUYECKHUE TTOKA3aTENN MPENpHUsi- 1 CobecenoBanue,
" mua Kunerndeckas, nuddy3suoHHas u TECTOBBIN KOH-
repexoiHass 00J1acT TPOTEKAHUS ITPOILIECCOB TPOJIb
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3. Heo0xoauMocTs CO30aHNsI HOBBIX XUMUKO- 1 CobecenoBanue,
texHonornueckux mnporeccoB (XTII) B ycmoBusix TECTOBBIN KOH-
U3MEHEHUS CTPYKTYPhI PECYPCOOOECIICUCHHUS 1 TPOIb
MOBBIIICHUS TPEOOBAHUN K O€30MTaCHOCTH U
IKOJIOTHYECKOHN YMCTOTE XMMHUECKUX MPOU3BOJICTB

XUMUYECKUE TPOU3BOICTBA KaK CJI0KHBIE CUCTEMBbI: 1 cobecenoBaHue,
4. OCHOBHBIE ITOHATHUS U IIPUHLMIIBI CACTEMHOT'O aHAIU3a TECTOBBIM KOH-
CJIOXKHBIX MPOOJIEM, 00IITE METOIBI CHCTEMHOTO OTTMCAHUS TPOJIb
XUMHUYCCKUX HpOI/I3BOI[CTB.
5. [[IpoM3BOACTBO CHHTETUYECKHMX MOIOIMX CPEJICTB 1 cobecenoBaHue,
TECTOBBIN
KOHTPOJIb

8. OHEHOYHBIE CPEACTBA JJIAA TEKYIIET'O KOHTPOJIA YCIIEBAEMOCTH U
IMPOMEXYTOYHOU ATTECTALIUA

Bonpocul ona cobecedosanusn

1. TeopeTnyeckre OCHOBbI XMMUYECKOH TEXHOJIOTUH, OO 0030p.
2. 3aKOHBI COXPAHEHUSI B XUMUYECKOH TEXHOJIOTHH.
3. Buasl MaTtepuanpHOro 6anaHca.
4. IlonydyeHne ypaBHEHUH paboyuX JUHUI Ha OCHOBE MaTepualbHOIO OajiaHca.
5. 3aKOHBI paBHOBECHSI B XUMUYECKOM TEXHOJIOTUH. 3HaUEHHE 3aKOHOB paBHOBecHs. OCOOEHHOC-
TH KOHIIEHTPAI[MOHHOTO PaBHOBECHSI.

6. TeopeTnueckuil BBIBOJI JIMHUI paBHOBECHS.

7. O01ue 3aKOHOMEPHOCTH MPOIECCOB TIEPEHOCA.

8. IToTeHumansl nepeHoca, KO3 PHUIHUEHTH B ypaBHEHUAX NepeHoca. 3HaYeHHE 3aKOHOB MEPEHOCa B
TEXHOJIOTHH.

9. Teopus nmonoOust u MojenupoBaHue. Buasl MonenupoBanus. OCHOBHbIE KPUTEPUU MOJOOUS B
THJIPOJMHAMUKE.

10. Meton 00001IEHHBIX KOOPAMHAT.

11. T'unponuHaMuka, OCHOBHBIE 3a/1a4uu. | HIpoMeXaHUUYECKHE MPOIIECChI, 00N 0030p.

12. YpaBHeHHe HEpa3pbIBHOCTH MOTOKA, BEIBOJ] U 3HAUECHUE.

13. OcHOBHOE ypaBHEHHE THIPOINHAMUKH, BEIBOJ M 3HaUeHHE. OCHOBBI THAPOCTATHKH.

14. TIpuMeHeHHEe OCHOBHOTO 3aKOHa I'MJIPOCTaTUKU. YpaBHeHHE bepHymnn. CMbIch IBYX ero gopm.
IIpuMeHeHne B XUMAYECKON TEXHOJIOTHH.

15. TlpuHUOMOBI U3MEPEHHUs pacxoja THIPABIMYECKUMH MeTojamMHu. OCHOBHBIE YCTPOWCTBa JUIs
U3MEPEHUs pacxo/a.

16. YpaBuenue I'arena-Ilyazeiins. O6macTe npUMEHEHHUS.

17. Jloka3aTeabCTBO MapaOOIMYHOCTH PACTIPEICICHUSI CKOPOCTEH B IAMUHAPHOM TIOTOKE.

18. CooTHolIeHHE MEXKAY CpeIHEH 1 MAaKCUMAJIbHOM CKOPOCTSAMHU.

19. ConpoTtuBnenne ABWKEHHIO B TpyOax. YpaBHeHue lapcu.

20. 3aBucuMocTh K03(h(puineHTa TpEeHHs U COMIPOTUBIICHUS OT CKOPOCTH.

21. Pacuer TpyOoIIpoBOIOB. BHEIIHSISI THAPOAMHAMUKA.

22. 3agada oOTEKaHUs TBEPIBIX TEN KUAKOCTHIO.

23. OCHOBHBIE KPUTEPHH MTO00USI. DMIUPHUIECKUE 3aKOHOMEPHOCTH.

24. ConpoTHUBIICHHE ABIKEHHIO B BA3KOM cpezie. 3akoHbl CToKcA.

25. O6001IeHHOE YPaBHEHHE OCAXKACHUS B KpUTEpUATBHOU popme.



26. Ypasuenue Toneca.

27. HeonHOpOIHBIE CHUCTEMBbI, XapaKTEpPUCTHUKA, OCHOBHBIE CIIOCOOBI pa3jieieHHs. YYeT CrYIIeHUs
CYCIEH3UH IIPU OTCTAaUBaHUU.

28. OcHOBHBIE THIBI OTCTOMHHUKOB. [Ipumep pacuera 11t OTCTOMHUKA.

29. Lentpudyruposanue. @akrop pazaeneHus. PacueT 1aBieHus Ha CTEHKH LEHTPUDYTH.

30. [IpuHUMTIBI pacyeTa BpeMeHH HeHTpuyrupoanus. CenapaTopbl, HUKIOHBL.

31. Teopus B3BEIMIEHHOTO CJIOS.

32. [IpuMeHeHNe B TIPOMBIIIJICHHOCTH.

33. Brlpaxxenue kputepus PeifHosbica uepe3 pa3Mepbl 4acTUI] U CKOPOCTb Cpelibl B CBOOOJHOM
ceueHunu annapata. MoauduurpoBaHHbIi KpuTepuit Peiinonbaca.

34. Ilpouecc ¢unbTpoBaHUs, OCHOBHBIE YypaBHEeHMs. IlpakTuueckoe oIpeeseHue KOHCTAHT
YpaBHEHHS U YACTbHBIX COMPOTUBICHUN OcaKa U (GUIbTpa.

35. OCHOBHBIE KOHCTPYKIIMH TPOMBIIIICHHBIX (PHIBTPOB.

36. TeruoBsie mporecchl. 3Hayenne. OCHOBHBIE CIOCOOBI mepenaun Termiaa. OCHOBHOE ypaBHEHHE
TEIUIONepelaul, XapaKTepHbI TemmeparypHblii mnpoduinbs npomecca. Cwbica  KoapduIMeHTa
TETUIOTIEPEIauH.

37. TenonpoBOAHOCTb. Y paBHEHUE /IS IJIOCKOH CTEHKHU.

38. B3anMOCBs3b OHSATHI TEIUIONPOBOAHOCTD U TEPMUYECKOE CONPOTHUBIICHHE.

39. TemaonpoBOJHOCT, MHOTOCIOHHON IIOCKOM CTEHKU. TemIonpoBOJHOCTh LMIMHIAPUYECKOI
CTCHKH.

40. Tlonatue cpeaHedl MOBEPXHOCTH TEIJIOOOMEHAa B 3TOM ciydae. TemsionpoBOJHOCTh
MHOT'OCJIOMHOW IIMJIMHIPUYECKOU CTEHKHU.

41. KonBekTtuBHasg Terioornada. Cmeicn ko3dduuuenta ternoorgauyn. OCHOBHBIE TEIIIOBBIE
KpUTEpUHU 110]100U4.

42. XapakTepHble KpUTEpUAIbHbIE YPaBHEHUSI.

43. Temmonepeaaya Mpy MOCTOSTHHOW TEMIIEPATypEe TETUIOHOCHTEIICH.

44, VpaBHEHHE aJIUTUBHOCTH TEPMHUYECKHUX CONPOTHUBIEHHs. Bvlpaxenue mig kodpduiumenrta
TETUTOTIEPEIauH.

45. PaznuuHbple CXeMBbl TEIUIOOOMEHA: MPOTUBOTOK M MPSIMOTOK; CXEMbl C MOCTOSIHHBIMH U
NEpEMEHHBIMH TEMITEpaTypaMu TeIuIoHOcuTeNel. [IpuMephl ycTaHOBOK.

46. Teruonepenaya Mmpu MEepeMEHHBIX TeMIepaTypax TeluloHocuTeneil. BbIBoJ BenmuuuHbl cpenHei
JBHKYIIIEH CHIIBIL.

47. OnpeneneHue CpeJHUX TEMIIEPaTyp TEIIOHOCUTENEH.

48. TIpoMBIIIUIEHHBIE CTTOCOOBI TIOABO/IA U OTBOJIA TETIA.

49. OcHOBHBIE XapaKTEPUCTUKH TeIIOHOCUTeIeH. OCHOBHBIE TUIIBI TEINIOOOMEHHUKOB.

50. Knaccudukanus maccooOMeHHBIX mporieccoB. OCHOBHOE ypaBHeHHE Maccomnepemadn. CMBICI
KoadduImeHTa Macconepeayu.

51. OcoGeHHOCTH OmpeneNeHns ABWKYIIUMX CHJI NMpU Maccorepenade. KoHBekMs M MaccooTnaya.
CwMmbica k03¢ dUIeHTa MacCOOTIauH.

52. OcobernocTr PO N3MEHEHUST KOHIIEHTPAINH [T Pa3IMYHbIX CITy9daeB.

53. Breipaxkenue kodpduimenta macconepenaun yepe3 KodHOUIUEHTb MaCCOOTJauu.

54. OcHOBHBIE KpUTEPHH [10100MS B MPOIIEcCcax Macconepeaun.

55. Ileperonka u pexTudukanus. Y paBHeHUs pabOUYHX JIMHUH Mporiecca peKTH(GUKaLuu.

Ilpumepnulit Komnjiekm 3a0anuil 011 KOHMPOIAbHBIX PAdGom no oucuuniune «(Xumuueckan
mexHon02uA»
Bapuanm 1

1. Beicota nopucroro ciost 0,5 M, miotHocts yactul 1600 Kr/M° , TIOpo3HOCTh 35%. Bbruucauth
TUAPABIMYECKOE COMPOTUBIICHUE TOPUCTOTO CIIOS.



2. Tlokazanust BomssHOrOo Bakyymerpa 272 mM. KakoBo mamieHue B ammapare, eciu atMocdepHoe
nasienue 750 mum pt. cr.? IlnotHOCTS pTYTH 13,6 r/em’,

3. Ilpm Kakol CKOPOCTH NBM)KCHHS CTEKIISTHHOTO mapuka auameTrpoM 1 mm B Boxme mnpu 20°C
00TeKaHuE MOXKHO CUYUTATh JJAMUHAPHBIM?

4, Topstunii pacTBOp oXJIaxKaaeTcss B xonoauwibHuke Bogoi oT 90 C mo 50 C. Oxnaxnaromas Bojaa
HarpeBaeTcs OT 10°C o 30°C. Boranciuts CPEIIHIOI0 Pa3HOCTh TEMIIEPATYpP TEIUIOHOCUTENCH.

5. JlaBienne B OyThUIKE ¢ Ta3upoBaHHOM Bojoi 3 aTtM. KakoBa KOHIIEHTpaIus YIJIEKHMCIOTO ra3a B
BOJiE, eciii KoHcTaHTa ['enpu 1500 atm?

Bapuanm 2

1. KakoBa TemIonpoBOAHOCTh M30JISIIMU U3 JIBYX cJI0eB: 3 cM aepeBa U | cm neHomacta? Y aenbHble
TeronpoBogHoCcTH cooTBeTcTBEHHO 0,20 BT/(M rpan) u 0,05 B1/(M rpan).

2. Kosdduuuent Maccootnaun aMmmuaka B Bosayxe 0,68 (r/c)/(m? Monbs/mous). KoHreHTpauus rasa B
Bo3ayxe 5 % (00.). KakoBa KOHIIEHTpalus y MOBEPXHOCTH PACTBOPA, €CIU IJIOTHOCTH MacCOBOTO
noroxa cocrasisier 0,01 (Monb/c)/M??

3. Koaddunuents MaccooTnayd mpu MOMIOMIEHUH Ta3a JXUIKOCThIO paBHBI cOOTBETCTBeHHO 0,4
(r/c)/(m2 monb/monw) 1 0,01 (r/c)/(M2 1/r). Koncranra pasrosecus 0,1 (Moss/Momb)/(1/T). Berancnuts
ko3 puIMEeHT Macconeperayu.

4. Kosdpunuents! terumooraaun 600 u 1800 B1/mM2 rpaa, TermonpoBogHOCTb xene3Hoi cterku 7000
B1/M2 rpazg. Beraucnuts ko3 duiinent temonepenadn.

5. B abcopbep mocrymaer Boma co ckopocthio 100 JI/MHH W TIPOTHBOTOKOM Ta30Basi CMECh,
conepxkamias S0 % (00.) ammuaka, B konmndectBe 1,2 M3 /gac. PacTBop Ha BBIXOJE COACPKUT 6,8 %
(macc.) ammuaka. KakoB cocTaB BRIXOASAIIEH ra30Boi cMecu?

Bapuanm 3

1. ITpu OpoxeHnHu KBaca KOHIEHTpalus yriekucioro rasza gocrturaetr 1 % (macc.). KakoBo gaBnenue
B €MKOCTH, eciu KoHcTaHTa ['erpu 1500 atm?

2. PactBopumocts comu 400 r/n. HawanmbHast ckopocth pactBopeHust 40 (r/c)/m2 . OueHUTbH
ko3 unmeHT quddy3un, cautas Tommuny auddyznonaoro cinos 10 mxm. 10-9.

3. Monsnasie gonmu BemecTBa B 1BYX skugakocTsx 0,001 u 0,02. Koncranta paBHOoBecus 0,01.
[TnotHOCTH MOTOKA TIpH FKCTpakiuu 0,2 MMmosb/M2 . KakoBbl k03¢ duiimeHTs Macconepenaydn’?

4. OnpenenuTb K03 GUIMEHT Macconepelaud IPU KUIIEHUH BOJIbl HA OTKPBITOM BO3JlyXe, ecinu 3a 1 ¢
ucnapsiercs 30 r/m%

5. Topsumii pactBop B XxonoawibHuke oxnaxnaercas or 90 C go 50 C, oxnaxkparomas Boja
HarpeBaetcsi oT 5 C 1o 25 C. Kak CHIIBHO pa3auvaroTcsl pacXo bl TETNIOHOCUTEIEH ?

Bapuanm 4

1. Tlpu xakoil MaKCHUMallbHOM CKOPOCTH TEUEHHUs TJHUIEpUHA B TPYOKEe aMamMeTpoM 25 MM
COXpaHsieTcs JaMHUHApHBIA pexkuM? Bsi3kocTh rmmepuHa npuHATh paBHOU 0,8 Ilaxc; mmoTHOCTH —
1230 xr/m’,

2. Kpyrnyto TpyOy Ha HEKOTOPOM ydacTke aeopMmupoBaiu B TpyOy C KBaJpaTHBIM CEUCHHUEM,
COXpaHMB TONIIUHY CTeHOK. Kak u3aMeHUTCSl CKOpPOCTh Ha ATOM y4yacTKe?
3. Bona HarpeBaetcs B TEIIOOOMEHHHUKE OT 10° C 10 50° C MIpU CpeAHEN TeMIiepaType CTEHKU 80°C.
KaxoB ko3 urueHT TermiooTnauu, eciim nmoBepxHoCTh TertoooMena 20 M2, a pacxon Bozsr 10 n/c?

4. CKOpOCTh T€UEHHS BOJBI NMPHU CyXKeHUH TpyOs! yBenuumiack ot 0,2 no 0,9 m/c. Kak uzmenunoch
naBjeHue?



5. TeMneg)aTypa B opamwxkepee +20 C, na ynuue -20 C. Ilepenan temneparypsl B CAHTUMETPOBOM
crexiie 16 C. KakoB ko3 punment temnonepenaun? TertonpoBoaHocTs crekna 0,7 Bt/(m rpan).

Kpurepun oueHkHu 0TBeTA CTY/I€HTA NPU BHINOJHEHUU KOHTPOJIbHOH PadoThI

Onenka TpeGoBanusi K 3HAHUAM

OTIIMYHO IIPUBEACHBl  IIOJHBIE  IPABWIbHBIE  PELIEHUS, OTBETHl I'PAMOTHO
apryMeHTHPOBAHBI

XOpOLIO JIONYILEHbl HE3HAYUTEIbHbIE IOTPEIIHOCTH IPU OTBETAaX Ha BOIPOCHI,

apryMmeHranus Oblja He TOJIHOM

YIIOBJIETBOPUTENHHO | B OTBeTax Ha HEKOTOpPBIE BOMPOCHI JOMYIICHBI TPyOble OMIMOKH, YacTh
BBIBOJIOB HE apI'yMEHTUPOBAHA UJIU apryMEHTUPOBAHA HENPABUIIBHO

HEYHAOBJICTBOPUTCIILHO Otsetel Ha 50 u Ooitee % BOITPOCOB OH_II/I60‘1HLI, OOIBIIMHCTBO BBIBOIOB
HC apryMmCHTHUPOBAHbI NJIM apryMCHTHUPOBAHBI HCIIPABUIIBHO

Tunoevie 60NPOCHL K KOJUIOKGUYMY RO meopemudecKum
OCHOBAM XUMUYECKOU MEXHO102UU

1. OcHoBHBbIE 3a/1a4uM HAyKH O MpoLeccax U ammaparax.

2. Knaccudukanmss OCHOBHBIX TPOHM3BOJCTBEHHBIX IPOIECCOB: IO COJCPKAHUIO, MO H3MEHEHHUIO
IIapaMeTpoOB BO BPEMEHH, 110 OpraHU3aL1u.

3. 3aKkoHBI COXpaHEHUS OCHOBHBIX CYOCTaHIIMII B XHWMHYECKOH TEXHOJOTHHU: MAacCChl, JYHEpPIHH,
UMITYJIbCA.

4. 3axonbl paBHOBecusi. OCHOBHBIE 3a/1a4H, pEIIaeMble PU TOMOIIIM 3aKOHOB PABHOBECHS.

5. YcnoBus TepMoauHaMuyeckoro pasHosecus. [pasuio ¢a3 ['nb6ca.

6. MexaHn4eckoe U TEIUIOBOE paBHOBecHe. PaBHOBecHe B MaCCOOOMEHHBIX MPOIECCax, XUMHYESCKHHA
MOTEHLUA.

7. BbIBOJI TEOpETHUECKUX JIMHUN paBHOBECHS Ha IpuMepe 3akoHOB ['eHpu u Payns.

8. 3akonsl nepenoca. [loreHuansl nepeHoca, rpaMeHThl MOTEHIIMAIOB EpeHoca.

9. OOmmit BUA ypaBHEHWH mepeHoca cyOcTaHmuid. OOmHOCTh KOI(D(UIIMEHTOB B YypaBHEHHSX
nepeHoca.

10. 3akons ®uka, Oypbe, HproTOHA (BSI3KOTO TPEHHUS).

11. Teopust nogo6us u MmoaenupoBanue. CylHOCTh METOIOB MAaTEMATUYECKOTO MOAETUPOBAHHUA.

12. MogenupoBaHHe Ha KOMHUSX, MOJEIISIX allapaToB M WX YacTel — (U3n4eckoe MOICITMPOBaHUE.

13. Cummuiekcbl, WHBapuaHThl MOJ00Ms. MoJenupoBaHHe C UCIOJb30BaHUEM OOOOIIEHHBIX
KOOPJIMHAT, OCHOBHBIC KPUTEPHUH MOJ00MS B THAPOMEXaHWYECKUX mporeccax: PeitHonbaca, Opyna,
Olinepa, ToMOXpOHHOCTH. KputepuraibHble ypaBHEHUS.

Kpumepuu oueHueanus omeemoes

KomnnokBuym curTaeTcsi CTaHHBIM, €CJTM OTBEYAIOIIHMH 1aeT JOCTATOYHO MOJHBIN OTBET, TOHUMAET
CBSI3b MaTepuayia JJaHHOTO paszjieia ¢ JIPYyruMu, B Cily4yae 3aTpyJIHEHUM OTKIMKAEeTCs Ha MOJCKAa3KH U
HaBOJAIIME BOMPOCHL. KOJIJIOKBHYM CUYMTAeTCsi HECHAaHHBIM, €CIM OTBEYAIONIUH HE MOXKET [aTh
Pa3BEpHYTOr0 OTBETA, EMY H HE TOMOTAIOT MOJCKA3KH U HABOJISAIIUE BOIIPOCHI.




Tunogvle 6onpocwl K 3aujume no 1a60pamopHwvim padomam

1. DKBHMBaJCHTHBIA JAMAMETpP CEUYCHHs KaHalla, TPYOONpPOBOJA; OSKBHBAJCHTHBIM AMAaMETp Tea,
YaCTUIIBI.

2. OcHOBHOE ypaBHEHHUE THAPOAMHAMUKY: CUCTEMa ypaBHEHUN Jinepa, ypaBHeHust Hasbe-CTokca.

3. OcHOBHOE ypaBHEHHE TUAPOCTaTUKH (3aKkoH [lackais) u ero mpakTuueckoe NpUuMeHEeHHe.

4. YpaBuenue bepuymnu u ero npumenenue. Mcreuenue XUAKOCTH U3 OTBEPCTUH PE3EpBYapoB. S.
['unpaBnuyeckue METOIbl U3MEPEHUS PacXo/ia KUIKOCTEH U Ta30B.

6. 'mapaBnuyeckoe CONpOTUBIICHHE TPYOOIIPOBOIOB U aIMapaToB.

7. Ypasuenue Ilyazeiins, ypapaenue Jlapcu. I[TpuHIuner pacyeTa MOITHOCTH HACOCOB.

8. 3amaua oOTEeKaHMsI KHUIKOCTHIO TBEPJBIX TEJ, OCHOBHBIC KpUTEpPHUH To100us: PeliHonbca, Ditepa,
Apxumena, JIsmieHko.

9. OcHOBHBIE pPEXUMBI OOTeKaHHsS. 3aKOHBI TpeHuss U ocaxiaeHuss Ctokca. OCHOBHBIE THIIBI
OTCTOIHHKOB HETPEPHIBHOTO U MEPHUOJUIECKOTO ACHCTBHS.

10. IIpumepsr pacyera oTcToHUKOB. LlenTpudyrupoBanue. OCHOBHbIE NMPUHIMITEI, Ha3HaueHue. 11.
LlenTpobexxnoe yckopenue. DakTop pasieneHus.

12. OcobeHHOCTH pacueTa BPeMEHH ITPOIIecca, pacyeT JaBIICHUs HA CTCHKH [ICHTPU(YTH.

13. OcHOBHBIE KOHCTPYKLIUHU EHTPUDYT, CEMapaTOPOB, LIUKIOHOB.

14. /IBuxeHue ®KuAKOCTEN U ra3oB yepe3 nopucteie ciou. ConpoTUBIEHNE TOPUCTOTO CIIOS.
15.Koadduruent tpenns. MoaudunupoBaHHbIil Kputepuii Pefinonbaca. [pouece prbTpoBanus.
16. JIsmxymue cuinbl. CONpOTHBICHHE Ocanka, QUIbTpa. YIEIbHOE CONMPOTUBIIcHUE. DU3NUeCKuit
CMBICT BEJIMYUH COMPOTUBIICHHUS (0caika U GUiIbTpa).

17. OcHoBHOe ypaBHeHHE (uiabTpoBaHUs. (OCHOBHBIE CIIOCOOBI  ONpEAENCHUS KOHCTaHT
¢bunbTpoBanus. OCHOBHbBIE CIIOCOOBI Mepeadyr TEIUIOTHI: TEIUIONPOBOIHOCTh, KOHBEKIIUS, TEIJIOBOE
U3ITy4yeHHeE.

18.3akon  Credana-bonbiimana.  OcHOBHOe  ypaBHeHHe  Temionepenauu.  KoadduuueHt
Teruionepeaun, (pU3NUecKuil CMbICT KO3 PUIEeHTA.

19. JIswxymias cuia, cpeAHUN TeMIiepatypHblii Harop. TernonpoBogHOCTh. 3akoH Dyphe.

20. Y aenpHast TETIONPOBOAHOCTD, (PU3NIECKUN CMBICT K0 (DUIIMEHTA TETITIONPOBOIHOCTH.

21. VYpaBHEeHHME TEIUIONPOBOJHOCTH IUIOCKOW CTEHKH. TenonpoBOJHOCTh MHOTOCIOMHOW CTEHKH.
VYpaBHEeHME TEIIONPOBOAHOCTH [UIMHAPUIECKON CTEHKH.

22. YpaBHEHHE TEIUIOOT/auM, 3aKoH oxyaxjaeHuss Hprotona. KosdounueHnt temnoornauu, ero
¢usnueckuit cmbici. OCHOBHBIE KPUTEPHUH MOA00Ms TEIUIOBBIX mporeccoB: Hyccenwsra, I'pacroda,
[Texne. Ilpumepsl KpUTEpHATBHBIX YPAaBHEHUN TETJIOOTIAUH.

23.Terutoniepenaya MpH TOCTOSIHHBIX TEMIIEpATypax TEIUIOHOCHTENIEH. YpaBHEHHE aJIUTHBHOCTU
TEPMHUUYECKHUX CONpPOTUBIECHUN. Temonepenaya mpu MEpEMEHHBIX TEMIIEPATypax TEIUIOHOCUTEINIEH.
Cpenssis IBHOKYIAs CHIIa Mpoliecca, CpeTHUN TEMIIEPATYPHBIN HaIop.

24. Knaccudukanus MmaccooOMeHHBIX nporeccoB. OcoOeHHOCTH KOHIIEHTPALIMOHHOTO PaBHOBECHS B
MaccOOOMEHHBIX Ipolieccax, ONpeiesieHne HalpaBJIeHHs poliecca MaccorepeHoca.

25. OcHOBHBIE TpaBUIIa U 3aKOHBI Macconepenaun. Koadduimentsr macconepenauu, ux Gpusnyeckuii
CMBICJI, pPa3MEpPHOCTh; JBIKYyIIME cuibl Macconepenayd. Koadduumuent wmaccoornauu, ero
¢u3nueckuit cMbICl, pazMepHoCcTh. OCHOBHON 3aKOH MacCOOTauu.

26. Maccomepenada W (a3oBBIe  CONPOTHRBIICHUS. YpaBHEHHE QIIUTUBHOCTH  (Pa30BBIX
COIIPOTHUBIICHUIA.

27. Tleperonka xxuakocTei. CrielmaibHbIe BHJIBI IIEPETOHKH: BBIITAPKA, MPOCTas MeperoHka (JBoWHasl,
TpOIiHAas), IEPETOHKA C BOJISHBIM ITAPOM.

28.TToHATHE O TEOPETUICCKHUX CTYICHAX pa3ieICHHs (TCOPETHUSCKUX TapeliKax).

29. Pextuduxamusa. KoHcTpykumum — pektudukanMoHHBIX — anmapatoB. OCHOBBI  pacueTa
peKTU(UKAIMOHHON KOJIOHHBL. PerynupoBaHnue npoiecca peKTHPUKALUH.

30. AGcopOuus. Kosdpoumuentsr macconepenaun mnpu  abcopObumu. YCTpOHCTBO U pacuer
abcopOepoB.



Kpumepuu 3auwgumot 1adopamopnsix paoom

Pabota cuntaercs 3amMIIEHHON TIPH CJICIYIONTUX YCIOBHSIX:

- y4acTHe€ B BBINIOJHEHUU PAOOTHI; - MPEAOCTABICHHE OTYEeTa, O()OPMIICHHOTO B COOTBETCTBUU C
y4eOHO-METOIMYECKIUMU TTOCOOUSMH K JIA0OPAaTOPHBIM padboTam;

- KpaTKue, HO JOCTaTOYHO COJACpKATeIbHBIE OTBETHI Ha 2—3 BOIMPOCA M3 MPHUIIATaeMOTo CITUCKA.
[lpu HeBbIONHEHNH JIOOOTO W3 TPEOOBaHMM, TEPEUYMCIICHHBIX BBIIIEC, OCTAJIbHBIC MOTYT OBITH
3auTeHBI, HO paboTa He OYJET CUUTATHCS 3AIIUIIEHHON, TIOKa He OYIyT BHITIOJHEHBI BCE TPEOOBAHMUS.

[lpy HanmWuMM HE3alIMIICHHBIX J1a0OpPaTOPHBIX pPa0OT, YTO PABHOCHIBHO HEMPOXOXKICHHIO
MPAKTUKyMa, 00YyJarOIIUCs HE TOMyCKaeTCs 0 dK3aMeHa.

Ilepeuens 6onpocos K IK3ameny

1. Ceippe xuMH4eckoil NpOMbIIIIEHHOCTH. ChbIpbe, NPOJIYKTHI, OCHOBHBIE MaTEpUaNbl, OTXOJBI.

KommiekcHoe HCI0/Ib30BaHUE ChIPbSL.

[Tpuniuns! oborameHus colpbst. ['poxoTel. I'paBUTAlIMOHHOE pa3ieIeHUe - CyX0e U MOKpOE.

DNEKTPOMAarHUTHbBIE U 3JIEKTPOCTATUUECKHUE METO/IbI 000TalleH s chlpbs. [Ipyrue crnocoosl.

Bona B XuMuueckoi mpoMBIIIIICHHOCTH.

DHepreTuka XUMHUYECKOW MPOMBIIUIEHHOCTH. McTounnku sHeprun. KoappuumeHT ucmonbp30BaHus

CBIPbSL.

VY CTpoiCcTBO M Ha3HAUEHHE PEKYIIEPATOPOB, PEr€HEPATOPOB U KOTJIOB-YTHIN3aTOPOB.

7. Craguu TexHosorndyeckoro nporecca. Obnactu mporekaHus npoueccoB. PakTopsl, BIMSIONUE Ha
CKOpOCTb IIpolLiecca.

8. TexHonoruueckuil pexuM. IlapameTpsl TEXHOIOTMYECKOT0 pexuMa. ['OMOreHHbIEe M IeTepOreHHbIE

arwN

o

IIPOLIECCHI.
9. Tlepuonmmyeckue W HeMpepbIBHBIE Tpolecchl. [lomHoe cMmemieHue W WAEaTbHOE BBITECHEHHE.
W3orepmuueckue, u300apHbIe, HM30XOpPHbIE M  aauabaTUyYecKue Mpouecchl. OHIAO0 - U

9K30TEPMHUUYECKHE ITPOLIECCHI.

10. PaBHOBecue B TexHOJOTHUECKMX mporeccax. KoHcranra paBHoBecusi. Beixox npoaykra. CremneHb
npeBpalieHus. PABHOBECHBIN U TEOPETUUECKHUI BBIXOJ IPOITYKTA.

11. CkopocTh XMMHUUYECKHX TIPOIIeCCOB. JBMXKyIas cuia mpoiiecca. BiausHue nmapameTpoB Ha CKOPOCTh
XUMHUYECKHX peakuuil. KuneTnueckue KpuBble A1 pa3IMUHbIX TUIIOB PEAKIIMHA.

12. IlepememnBanre TBEpABIX pearupyonmx BemecTB. CrnocoObl  YBEIWYEHHUS TOBEPXHOCTH
CONpPUKOCHOBEHUs. [IpuHuIMO neiicTBUs OamHM ¢ pa3OpBI3TUBAHUEM  JKUIKOCTH, ammnapaTa
06apOO0TaXKHOTO THIIA, aNIapaTa C IEHHBIM CIIOEM KHUIKOCTH.

13. IlpsMoTOUHBIE, MPOTUBOTOYHBIE U MIEPEKPECTHBIE MPOLIECCHI.

14. [leproauueckuie, HeMpephIBHbIE M CMELIaHHBIE TPOIECCHl. TeXHOIOTUYECKUE CXEMBI.

15. Karanutudeckue mporecchl.

16. IlpumeHeHne, CBOMCTBA M CIIOCOOBI TIOTYIEHUS] CEPHOIN KUCIOTHI.

17. IlpousBoncTBO AMOKcUAa cepbl. O0xur komueaana. Ouuctka SO;.

18. Hutpo3Hblii  crmoco0® TMpOWM3BOACTBA  CEPHOW  KHUCHOTHL.  I[IpenMymiecTBO ¥ HEJOCTATKH.
TexHonoruueckas cxema.

19. KoHTaKTHBII cIOCO0 TIPOU3BOJICTBA CEPHOU KUCIIOTHI.

20. A6cop6rust cepHoro anruapuaa. KoHIeHTpupoBaHue cepHOil KUCIOTHI.

21. CpoiicTBa aMMHuaka. XUMHYecKasi ¥ MPUHIMITAAIBHAS CXEMbI TIPOU3BOJCTBa aMMuaka. KoHBepcHs
CH4 un okucu yraepona.

22. O4ncTKa TPUPOTHOTO U KOHBEPTHPOBAHHOTO T'a30B.

23. Paznienienne KOKCOBOTO Ta3a METOAOM IITYOOKOTO OXJIaKICHHUS.

24. TeopeTndyeckre OCHOBBI CHHTE3a aMMHaKa.

25. IIpombIIIIEHHBIE CITOCOOBI MOTyYEHHsI aMMHaKa.

26. ITpousBoACcTBO a30THOM KHMCIOTHL. KOHTakTHOE OkuciaeHne amMmmuaka. OKHCICHHE OKHCH a30Ta JI0
JIBYOKHCH a30Ta U abcopOuus ABYOKHCH a30Ta BOJIOM.
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[Tpon3BOACTBO KOHIIEHTPHUPOBAHHON U Pa30aBICHHOM a30THOW KHCIIOTHI.

Munepainbhbie ynoopenus. Knaccudukanus. Pons ynoOpenuii.

®dochopubie ynodbpenus. [IpousBoicTBo mpoctoro cynepdocdara.

HenpepwiBHBIN criocob mpousBoicTBa cynepdocdara.

[Tpon3BoacTBO hochOpHOI KUCIOTHI U ABOMHOTO cynepdocdara

[Tpon3BOICTBO KOHIIEHTPUPOBAHHBIX (HOCHOPHBIX yI0OpeHUit

Kanuiiaple ynoopenust

Azotable ynoOpenus. [IponsBoacTBo ammuavynoii cenutpsl. Cxema nporecca

[Tpou3BoacTBO Kapbamuaa (MOYEBUHBI) U CyJb(aTa aMMOHHUSI.

Kanuiineie ynoopenus

Texnomnorus cunukaros. OTpaciiy, noxydaemMble TPoyKThl. ChIpbe CHIIMKATHON MPOMBIIIIEHHOCTH.
IIpou3BOACTBO KEPAMUKH

Bsoxymue BemectBa. Tunsl. Bo3nyiiHast n3BecTs, TUIICOBbIE U MarHe3HMalbHbIE BSDKYILIUE BELECTBA.
['mapaBiaruecKue BSOKYIINE BEIIECTBA

KucnoroynopHsle BsKyIIHe BEIIECTBA.

Crexno. CoctaB. CrIpbe ISl MPOU3BOJICTBA CTEKIIA.

TexHoorus MpOU3BOICTBA CTEKIIA.

Meroas! IpOU3BOJACTBA CTEKOI

[Toustue o meramnyprun. [lonarue o pynax. MeTonbl BblIeIEHUS METAIIOB U3 PYA.

TormmmBo 1 OTHEYNOPHBIE MAaTEPUAITBI

OcHOBHBIE CBOICTBA METAJIJIOB U CIIJIAaBOB

Meramnyprust amomunus. CpoiictBa amtomuHus. Cbipbe. HaponHoxo03s4HCTBEHHOE 3HAYEHHE
QIIOMUHUS U CIUIaBOB.

[Tpon3BOICTBO AMFOMHUHUS SIEKTPOJIM30M TIIMHO3EMA

Mertannyprus uyryna. Ceippe. MeTajurypruyeckue neyu. Y CTpoicTBO JOMEHHOMH MeyH.

BrlmiaBka 4yryHa B JOMEHHOM €Y.

Teopernueckne OCHOBBI JIOMEHHOIO Ipoliecca. XapakTepUCTHKAa YyryHa W JOMEHHBIX
beppocIiaBos.

Mertannyprus cranu. beccemepoBckuii mporiecc Npou3BOCTBA CTAIH.

Mertannyprus ctan. ToMacoBCKH CITOCOO MPOU3BO/ICTBA CTAJIH.

MapTteHnoBckuii mpouecc mnpousBojcTBa cranu. IlpemmymectBa ero. IIpousBoicTBo craimu B
AIIEKTponeyax

Kparkas xapakrepuctuka ctaneil. Jlerupyromue 3nemMeHTsl. [Ipumenenue cranu.

['oproune BenecTBa. EcTecTBEeHHOE M MICKYCCTBEHHOE TOTLTUBO. XapaKTEPUCTHKA TBEPIOTO TOTLIHBA.
Pabouee TorumBo. TennoTBopHas ClIOCOOHOCTH TOIJIUBA.

Pa3BuTne KokcoxuMudeckux mporeccoB. CocTaB M CBOMCTBA KOKCA.

ChIpbe 1151 KOKCOBaHMUS.

[Ipomecc kokcoBaHUs. XUMH3M U (HPU3UKO-XUMHUYECKasl XapaKTEPUCTHKA MPoIiecca.

YcTpoiicTBO KOKCOBBIX OaTapeii. PaboTa KokcoBbIX OaTapei.

3arpyska 1 BRITpY3Ka KOKca U3 KOKCOBBIX OaTapei.

VY naBpnuBaHME JIETYYHX MPOJTYKTOB KOKCOBAHHUS U repepaboTka KAMEHHOYTOJIbHOW CMOJIBI.
[TonykokcoBanue yrisi. Hasnauenne. OCHOBHBIE TEXHOJIOTHUECKHE PELICHUS.

["asudukanus TBEpAOro TOIINBA.

Hedtp. OOmias xapakrepuctuka. YTIeBOAOPOAHBIN U PpaKIIMOHHBIN cOcTaB HE(TH.

Mertoap! nepepaboTku HeGTH U HepTenpoaykToB. Pusnueckue meropl. Cxema ABT (atmocdepHo-
BaKyyMHOH TpyOUyaTKH).

XuMHUECKHe METOJbl nepepaboTku HepTH. XUMHU3M mpolecca. BiausHue pa3nndHbiX (akTOpoB Ha
porecc.

XapaKkTepuCTUKA OCHOBHBIX XUMHUYECKUX MPOLIECCOB

Hpumepbl IK3AMEHAUUOHHDbIX ounemoes

WHI'YIICKUA T'OCYJIAPCTBEHHBII YHUBEPCUTET



DK3aMeHAIIMOHHBIN onjer Ne 1

ITo xypey «XuMHYECKASA TEXHOJIOTHI»

IJI CTYIEHTOB 4 Kypca cnenuaJbHocTH «DullX)»

Bonpocsl. 1. [lpunuunsl oborameHust Coipbsi. ' poxoTsl. I'paBUTAIIMOHHOE pa3leieHue - CyXxoe U
MOKpO€. DJIIEeKTPOMarHUTHBIE U AIEKTPOCTATUUECKHE METO bl 000TalleHUs ChIpbs. Jlpyrue crocoosl.
2. CpoiicTBa aMmMHaka. XMMHUYeCKast U IPUHIUIHATbHAS CXEMBI TPOM3BOICTBA aMMuaka. Konsepcus
CH4 u okucu yriepoa.

3. YnaBiuBaHUE JETy4YuX MPOAYKTOB KOKCOBaHHS U MepepadOTKa KAMEHHOYTOJIbHOM CMOJIBI.

bunet paccMOTpeH u yTBEpKACH Ha 3aceqaHuy Kaeapsl

3aB. xadenpoii, mpodeccop A.M. CanamoB

HUHI'YIICKAUA FOCYI[APCTBEHHI)II?I YHUBEPCUTET
DK3aMeHAUMOHHBIN Omier Ne 2

Mo kypcy «XuMuYeckasi TEXHOJIOTHA»

IJIS CTYAEHTOB 4 Kypca cnenuaJbHocTH «DullX)

Bonpocsl. 1.Ctamuu TexHomormdeckoro mporecca. Obrmactu mporekaHust mporeccoB. DakTopsl,
BIIUSIONINE Ha CKOPOCTH MpoIiecca.

2. ®ochopubie ynoopenus. [IponsBocTBo nmpocroro cynepdocdara.

3. Toproume BemiectBa. EcTecTBEHHOE M HCKYCCTBEHHOE TOIUIMBO. XapaKTEPHCTHUKA TBEPIOTO
tornBa. Pabodee TorumBo. TemmoTBopHas ClIOCOOHOCTH TOTIIIMBA.

buner paccMoTpeH U yTBep:kJieH Ha 3acelaHuM KadeIpbl

3aB. kadenpoii, mpodeccop A.M. CanamoB

Kpumepuu OUECHKU omeema Ha IK3aMeHe

4-0annpHas HIKana [Toxazarenu Kpurepuu

(YpoBeHb
OCBOCHHS)

OTnu4HO 1. Tonnora wu3noxxenust | CTyAGHTOM JaH TOJHBIM, B JIOTHYECKOMH

(TOBBILICHHBIH TEOPETUYECKOTO MOCJIEIOBATEIbHOCTH  Pa3BEPHYTHIM OTBET

YPOBCHB) MaTepuana; Ha TIOCTaBJEHHBIH BOMpPOC, TI/A€ OH

2. Ilonnota U | IPOJIEMOHCTPUPOBAJI 3HAHUS TIpeAMeTa B

MPaBUILHOCTh MOJITHOM O00beMe Y4YeOHOM MPOTPaMMBI,

peLIeHHs JIOCTATOYHO rI1y00KO OCMBICITBAET




Xoporo
(6a3oBbIi
YPOBEHB)

Y noBneTBOpUTEND
HO
(moporoBbIit
YpOBEHbB)

HeynosnerBopure
JBHO
(YpoBeHb He
chopMHpOBaH)

o1

MPAKTUYECKOTO
3aJlaHus;
[IpaBUIBLHOCTE W/WITH
apryMEHTUPOBAHHOCT
b U3II0KEHUS
(TmociienoBaTeNbHOCTD
JIEHCTBHI ),
CamocCTOsATEIbHOCTh
OTBETa;

KynbTypa peun;

U T.JI.

JTUCIUIUINHY, CaMOCTOSITEIBHO, "
MCUEPIIBIBAIOILE OTBEYaeT Ha
JIONOJTHUTENbHBIE  BOMPOCH],  IPUBOIMT
COOCTBEHHBIE NPHUMEPHI MO MPOOJIEMaTHKE
IIOCTABJICHHOTO BOITpOCA, perun
NPeUIO’KEHHBIE MTPAKTHYECKHe 3aaaHus 0e3
OIIMOOK.

CryneHTOM JaH pa3BEpHYTbII OTBET Ha
[IOCTABJIEHHBIM  BOIPOC, TIZ€  CTYIEHT
JIEMOHCTPHUPYET 3HAHUS, IPUOOPETEHHbIE HA
JEKUMOHHBIX M CEMUHApCKUX 3aHATHUSX, a
TaKXe MOJyYEHHbIE [TOCPEICTBOM H3YyUCHMUS
00s13aTENIbHBIX Y4EOHBIX MaTepHAJIOB IO
KypCy, JaeT apryMEHTHPOBAaHHBIE OTBETHI,
IIPUBOJUT MPUMEPHI, B OTBETE MPUCYTCTBYET
CcBOOOJIHOE  BJIAZICHHE  MOHOJOIMUYECKOU
peublo, JIOTMYHOCTh U IOCIEA0BATEIbHOCTh
orBeTta. OAHAKO JOIYCKAETCsl HETOYHOCTh B
OTBETE. Pemnn MIPEAJIOKEHHBIE
IpaKTUYEeCKHE 3aJaHusd ¢ HeOOJIbIIMMHU
HETOYHOCTSIMH.

Crynentom JlaH OTBET,
CBUJIETEJILCTBYIOLIMK B OCHOBHOM O 3HAHUH
MPOLIECCOB HA3y4aeMoi JTHACHUIUINHBI,
OTJIMYAIOIINNCA HEJOCTaTOYHOW TIIIyOUHOM
U TIONHOTOW PACKPBITUS TEMBI, 3HAHHEM
OCHOBHBIX  BOIIPOCOB  TeopuH, ciabo
chOpMUPOBAaHHBIMM  HABBIKAMHM  aHaM3a
SABJICHUM,  TPOLECCOB,  HEIOCTATOYHBIM
YyMEHHEM  JaBaTb  apryMEHTHUPOBaHHBIE
OTBETHI u MPUBOAUTH PUMEPBHIL,
HEJOCTAaTOYHO  CBOOOJHBIM  BJIQJICHHEM
MOHOJIOTHYECKOM pPeubl0, JIOTUYHOCTBIO M

noCIaea0BaTCIbHOCTBIO OTBETA.
I[OHYCKB.CTCH HCCKOJBKO OIINOOK B
COACpIKaHNUN OTBECTa )51 PEIICHUH

MPAKTUYECKUX 3aJJaHUM.

CTy,Z[CHTOM JaH OTBCT, KOTOpLIﬁ COACPIKUT

pan CEPBbE3HBIX HETOYHOCTEH,
OOHApY)XMBAIOIINNA HE3HAHWE MPOIECCOB
U3y4aeMon MIPEAMETHON oOnacty,

OTJIMYAIOIIUIACS HETJIYyOOKHUM PacCKpPBITHEM
TEMbl, HE3HAaHWEM OCHOBHBIX BOIPOCOB
TeopuH, Hec(HOPMUPOBAHHBIMH HaBBIKAMH
aHanu3a SBJIEHUW, MPOLIECCOB, HEYMEHUEM
naBaTh apryMEHTHUPOBAHHbBIC OTBETHI,
CJ1a0BIM BJIaJiCHUEM MOHOJOTHYECKOM
peuybl0,  OTCYTCTBUEM  JIOTUYHOCTH U
MMOCJIEOBATCIBHOCTH. BriBogs!
MOBEPXHOCTHBI. PemieHne MnpakTUYEeCKUuX
3aJlaHUld HE BBINIOJIHEHO. T.€ CTYIOEHT He
CrocOoOCH OTBETUTh HA BOMPOCHI JaXKE MPHU




JOIIOJTHUTCIIBHBIX  HAaBOJAIIMNX  BOIIPOCax
npenoaaBaTcii.

9. VYYEBHO-METOIAYECKOE 1 HTHOOPMALIMOHHOE OBECITEYEHHE
T CHATITAHBI

9.1. YyeOHas 1uteparypa

a) OCHOBHAs JIUTEepaTypa:

1. Kacatkun A.I'. OcHOBHBIE IIPOLIECCHI U anapaTbl XUMUYECKOM TexHoaoruu. M.: Xumus, 2004.

2. KyrenoB A.M., bounapesa T.U., bepenrapren M.I'. Ob6mas xumuyeckas texHomorusi. M.: UKI]
«Axagemkuuray, 2003.

3. Myxnenos W.I1., ABepOyx A.f., Tymapkuna E.C., @ypmep N.D. O6mmas xumuueckass TEXHOJIOTUS
/mon penakuuerr Myxnenosa W.I1./. M.: Beiciias mkona, 1984.

4.Myxnenos WN.II., ABepoyx A.fl., Tymapkuna E.C., ®ypmep N.O. O6mas xumMudeckas TEXHOJIOTUS
/mon penakuuerr Myxnenosa M.I1./. M.: Beicmias mkomna, 1984.

5.MyxunenoB W.II. u ap. «OcHOBBI XuMHUYECKOU TexHOJIOrUM». M.: Beicut. mk., 1975

6. Myxinenos W.I1., TamboBueBa B./l. «OcHOBBI XUMHUYECKOH TeXHOIOTUNY. M.: 1968

5. CokonoB P.C. «Xumunueckas texnonorus». M.: 2000

0) JOMOJIHUTE/IbHAS JIUTEpPaTypa

1. T'enbnepun H.M. OcHOBHBIE MpoOLIECCHI U alNapaThl XMMUYECKOH TexHonoruu. M.: Xumus, 1982.

2. JleGenes I1.I'. Xumus 1 TEXHOJIOTHSI OCHOBHOTO OpraHuveckoro cuareza. M.: Xumus, 1981.

3. ABepOyx A.f, Tymapkuna E.C. Myxuienos W.II. [Ipaktukym mo o6mieit XuMHU4ecKoi TEXHOIOTHH.
M.: Bricmiag mkona,1979.

4. Jlunuesckuit b.B. Meramnyprus uepHbix MeTamioB.M.,1980.

Hukonaes A.®. CunTeTHUECKHE OJMMEPHI U IJIACTMACChl HAa UX OCHOBE.

M.:Xumus, 1977.

o

9.2. UHTepHeT-pecypchl

http://c-books.narod.ru/pryanishnikovl 2 1.html
http://alhimic.ucoz.ru/load/26
http://www.chem.msu.su/rus/teaching/org.html
http://www.xumuk.ru

http://chemistry.narod.ru
http://www.media.ssu.samara.ru/lectures/deryabina/index/html
ChemSoft 2004

NoookrwbdPE

9.3. IIporpamMmmHoe oGecrieueHue

VYHuBepcutrer obecrieyeH HEOOXOAUMBIM  KOMIUJIEKTOM  JIMIEH3MOHHOTO U CBOOOJIHO
pacIpoCTpaHsIeMOro NporpaMMHOI0 00ECTIEYeHHs, B TOM YHUCIIE OTEUECTBEHHOTO MPOU3BOICTBA.

Kaxnplii oOyuaromuiicss B TeueHHE BCEro Inepuoaa oOydeHHs oOecledeH HHIMBUAYaTIbHBIM
HEOTpPaHMUYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOU MH(POPMALMOHHO-00pa30BaTeIbHOM Cpeie YHUBEPCUTETA
u3 J1000M TOUYKH, B KOTOPOW HMEETCs AOCTYN K HMH(OPMAIMOHHO-TEIIEKOMMYHHMKAIIMOHHON CETH
«HTEepHET» KaK Ha TEPPUTOPUHN YHUBEPCUTETA, TAK U BHE €€.


http://c-books.narod.ru/pryanishnikov1_2_1.html
http://alhimic.ucoz.ru/load/26
http://www.chem.msu.su/rus/teaching/org.html
http://www.xumuk.ru/
http://chemistry.narod.ru/
http://www.media.ssu.samara.ru/lectures/deryabina/index/html

VYHuBepcuter oOecrieuyeH  CICAYIOIIMM  KOMIUIEKTOM  JIMIIEH3MOHHOTO  IPOTrPaMMHOTO
o0ecreyeHusl.
1. JluueH3moHHOE MpOTpaMMHOE oOecrieyeHue, uenosb3yemoe B Marl'Y
1.1.Microsoft Windows 7
1.2.Microsoft Office 2007
1.3.Ilporpammusriii kommiekc MMUC “Busyansnast Ctynus TectupoBanus’”
1.4.AatuBupycnoe I10 Eset Nod32

1.5.CnpaBouHo-nipaBoBasi cucrema “I'apant”

Hapsmy C TpadulMOHHBIMHU MU3AAHUAMU CTYACHTBI MW COTPYAHUKH HUMCKHOT BO3MOKHOCTbH
IMOJIB30BATHCs DJICKTPOHHBIMHU ITOJTHOTEKCTOBBIMHA 06azaMu JaHHBIX:

Tabauua 9.1.

HasBaHmue pecypca Ccpuika/noctyn

OnekrpoHHass Oubnmoreka omnaitn «EmuHoe okuHo K | http://window.edu.ru
00pa30BaTelIbHBIM pecypcamy

«O6pasoBaTenbHbIi pecypc Poccum» http://school-collection.edu.ru

denepanbHblil  00pa3oBaTeNbHBI MOpTaN: yupexiaeHus, | http://www.edu.ru —
nporpammsl, cranaaptel, BY3s1, Tectel EI'D, THA

denepanbublii HeHTp HHDOPMALMOHHO-00pa3oBaTenbHbIX | http://fcior.edu.ru -
pecypcos (PLIMOP)

ObC "KOHCVJIbTAHT CTYJEHTA". Dnexrponnas | http://polpred.com/news
OnOIMOTEeKa TEXHUYECKOTO By3a

W3narenscTBO «JIaHby. DrnexkTponHo-6ubaHoTeuHas | http://www.studentlibrary.ru -
crcTemMa

Pycckas BupTyanbHasi OuOanoTeKa http://rvb.ru —

N3 narenscTBO «JTaHby. DnekTporHo-6MbMMoTeunast | http://e.lanbook.com -

cucTeMa

ExxenenenbHuk Hayku W oOpasoBanmsi IOra Poccunm | http://old.rsue.ru/Academy/Archive
«AKaIeMUs» s/Index.htm

Hayunast anekrponnas oubnunoreka «e-Libraryy» http://elibrary.ru/defaultx.asp -
DeKTpoHHO-0MOaoTeuHas cuctema IPRbooks http://www.iprbookshop.ru -

DJIeKTPOHHO-CIIPAaBOYHAsT CUCTeMa JOKyMeHTOB B cdepe | http://www.informio.ru
obpazoBanus «MHpopMEIO»

WNndpopmanmonHo-npaBoBas cuctema «l"apanT» CereBas BepcHs, JOCTYITHA CO BCEX
KOMIIBIOTEPOB B  KOPIIOPATHBHOMN
cetu Unurl'y

DNeKTPOHHO-0MOIMoTeuHas cucrema «kOpaift https://www.biblio-online.ru

10. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

TpeboBaHus K ayIUTOPHM JJIs JIGKIMOHHBIX M MPAKTUYECKHX 3aHATHI: OeclIyMHas cBeTjas
ayAUTOpHS Ha 25 MOCAAOYHBIX MECT C JOCKOM.

TpeGoBaHus K ayIUTOPUM TS J1aGOPATOPHBIX 3aHATHIA: mabopatopust 60-70 M° ¢ BBITSKKOIA,
0o0IMM ¥ MECTHBIM (HaJa IIECThI0 pabOYMMH CTOJIAMH) OCBEIICHHEM, KaHaIHM3aluen (XOJoaHas H
ropsiyast Boja).


http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://polpred.com/news
http://www.studentlibrary.ru/
http://rvb.ru/
http://e.lanbook.com/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/

TpeboBanus K crienuanu3upOBaHHOMY OOOpPYAOBAHHUIO: BBITSXKHOM IIKad, XUMUYECKH CTOMKAs
paKoBMHA, IIECTh JAOOPAaTOPHBIX CTOJOB CO CTOMKMM TOKPBITHEM, OJMH CTOJI IpErojaBaTels,
JBEHAALATh Ja00PaTOPHBIX CTYJIbEB, 10CKA, TEXHUUYECKHE U aHAITUTUYECKUE BECHI.

JIJ15 TEOPEeTHYECKOT0 KYpCa HMeEIOTCSl:

Jlexuuu, npe3eHTanuu

KoHTpoJibHBIE TECTBI.

Cnucku BOIIpOCOB ISl IPOBEACHUS KOJUIOKBUYMOB.

BapuanTsl 3ajaHuil 17151 KOHTPOJIBHBIX Pa0oT.

BapuanTs! 3a1aHuii [U1s1 CaMOCTOSITEIbHON pacyeTHOM paboThl (crienualbHO pa3paboTaHHBIN U
W3JIaHHBIA IPAKTUKYM JUISI CTY/IEHTOB).

6. Habop peakTuBoB 1 000py10BaHUS AJIS JIEKLIMOHHBIX OIBITOB.

s E

Jl7151 J1aGOpPATOPHOTO MPAKTHKYMA:

1. Temarnka W omucaHue abOPATOPHBIX PadOT (CHenuadbHO pa3paOOTaHHBIA M W3AAHHBINA
1a00paTOPHBIN MPAKTUKYM JIJISl CTYJCHTOB XMMHYECKOTO HATIPaBIICHUS ).

Habop XMMUYeCKHUX pEaKTHBOB K KaX10i jJabopaTopHOii pabore.

3. JlabGopaTopHbIe yCTaHOBKH, 00OpYIOBAaHUE.

no

11. METOAUYECKHUE YKA3ZAHUSA JJIS1 OBYYAIOLIIUXCA
1O OCBOEHUMIO JNCHUITJIMHBbI

Jis yCcrenHoro OCBOGHUS JIGKIIMOHHOTO MaTeprana 00yJaronmecs JOJDKHBI TOCEMIATh JIEKIHU U
KOHCIIEKTUPOBaTh HUX B CIHElUalbHYIO TeTpaab. OdYeHb TMOJNE3HO TMepe] TeKylled JeKiuen
IPOCMOTPETH MaTepuai npeapiaymei. [Ipn KOHCTIEKTHPOBAHUY CIIEAYET 3alKChIBATh JIMITH OCHOBHBIC
MOJIOKEHHUS, TOCIIE0BATEIbHOCTh BBIBOJIOB 3aKOHOB M YPaBHEHMM, BOCIPOM3BOAUTH HEOOXOUMBbIE
CXEMBI U PUCYHKH. Ecii BOZHHKAIOT BOMPOCHI 110 YaCTH MaTepHaia U HET BO3SMOXHOCTH BBISICHUTD X
cpasy, cielyeT OTMETHTb OCTaBIIeecs HEMOHATHBIM M IOCIe JIEKIUU (B CBOOOAHOE BpeMs) HalTH
COOTBETCTBYIOIIMI MaTepHai B JuTepaType, HTEpHETe WM BBISICHHTH Y TPENOJaBaTelsl BO BpeMs
MPAKTUYECKHUX 3aHATUHN WM HA KOHCYJIbTALlUsX.

[Ipy mOArOTOBKE K NPAKTUYECKMM U JTA0OPATOPHBIM 3aHATHSAM HEOOXOJMMO TIOBTOPHUTH
TEOPETUYECKYI0 YacTh KaK 10 KOHCHEKTaM JIEeKIMH M yd4eOHMKaM, TaK U IO COOTBETCTBYIOLIEMY
y4e0HO-METOINYECKOMY ITOCOOHIO.

JIaGopatopHass paboTa MO TEIUIOBBIM MpolleccaM HMMeeT MLeIbl0 3HAKOMCTBO C IpOILECcCaMH
TerIooOMeHa, pacyeT NPaKTHUYECKOro W TeopeTHueckoro kolddduuueHntoB Ttemnonepeaaun. OHa
BKJIIOYAaeT B ce0si OTHOCHTEIBHO MPOCThIE PAcUETHbIE CTaJWU TEIJIOBBIX PACUETOB, OTPAXKEHHBIC B
NPaKTUYECKOH YacTH JTOTO pasfiesia TUCIHIUIMHBI, a Takke Ooyiee CIOKHBIE MPHHIMIBI pacyeTa,
OCHOBaHHBIE Ha KPUTEPHAIBHBIX YpPaBHEHUSX, SBISASCh, TaKUM 00pa3oM, MEpONpHUATHEM II0
KOMIUIEKCHOMY pPAaCCMOTPEHHUIO BCEH TEIUIOBOM TEOPUM B paMKax XUMHUYECKON TEXHOJIOTHH.
JlaGopatopHasi paboTa Mo MaccoOOMEHy — 3TO, XOTS M YaCTHBIM, HO OYEHb BaKHBIH M BeChMa
pacIpoCTpaHEHHBIN TPUMEpP — 3HAKOMCTBO € PEKTH(PHUKAIIMOHHBIM porieccom. OCHOBHOE B paboTe —
HaOJII0IEHUS M U3MEPEHUs], pacueTHast YacTh JOCTATOYHO MPOCTA U HEBEJIHKA 110 00bEMY.

OcHoBHBIE TpeOOBaHHS K OGOPMIICHHIO OTYETOB IO JIAOOPATOPHBIM paboTaM cozep)kKaTcs B
COOTBETCTBYIOIIEM ITOCOOHH.

DK3aMeH — 3TO 3aBepIIarollee OICHOYHOE CPEACTBO MO AMCIUIUINHE, TIO3BOJISIONIEE YTOUHUTH
YPOBEHb YCBOEHHsI MaTepuasna oOy4aromumucs. IIpu moaroTroBke K JK3aMeHy, B 00IIeMm,
PEKOMEHIYIOTCS T€ K€ ACHCTBHS, YTO U B CIy4yae APYTUX KOHTPOJBHBIX MEPONPUATUN: TIIATEIbHAS
npopaboTKka Marepualia MO KOHCIIEKTaM JIEeKIUi, y4eOHBIM H y4eOHO-METOJIUYECKUM IOCOOUSIM,
IpyruM HCTOYHMKH. Kpome »3Toro, HeoOXoauMO BBIAENIUTH HauOoliee TpYyIOHbIE pasfensl U
c(opMyIHPOBATH BOMIPOCHI MPEMOIABATEII0 K KOHCYJIBTAIIMH MIEPE] SK3aMEHOM.



Pabouass mporpamma JUCHHUIUIMHBI «XHUMHUYECKas TEXHOJIOTHS» COCTABIIEHA B COOTBETCTBUU C
tpeboBanusiMu ®I'OC BO mno cnenmanbroctu 04.05.01. «DyHaameHTanbHas W TPUKIAAHAS XUMUS,
YTBEPXKACHHOIO npukazoM MuHucrepcrBa oOpa3zoBaHusi U Hayku Poccuiickoil ®@enepanuu ot 13
puronst 2017 . Ne 652

[Tporpammy cocraBuia: K.T.H. npogeccop kadeapsl xumun Apuaxosa P.JI.

Pabouas mporpamma yTBepikeHa Ha 3aceJlaHuu Kadeapbl XUMUU

[Tporoxon 3aceqanust Ne _ 7 or « 13 » wmapra 2025 r.

Pabouas mporpamma oz[o6peHa y‘I€6HO-MeTOI[I/I‘leCKI/IM COBCTOM

XUMHUKO-OMOJIOTHYECKOTO __ (haKyJbTeTa

[Tporokon 3aceqanust Ne 6 or « 18 » wmapra 2025 1.




Cgenenus 0 nepeyrBep KIeHUN MPOrpaMMbl HA OYepPeaHOil yueOHbIH roJ 1
perucTpanuu u3MeHeHu

VueOnsbIi Pemienue BHeceHHBIE H3MEHECHUS Iloamnmce 3aB.
roJl Kadeapsl kKadeapoi
(Ne mpoTokoia,
JlaTa)




