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1. HEJIX OCBOEHUA JUCHUIIJINHBI

HeasiMu u3y4yeHHs1 AUCHHUILIUHBI «XHMHUYECKAsd TEXHOJIOTH» ABJIAIOTCS:

- HU3y4YCHHME TEOPETUYECKUX 3aKOHOMEPHOCTEH OCHOBHBIX IPOLECCOB XHUMHUYECKOH
TEXHOJIOTHH;

- 3HAaKOMCTBO C TE€OpHUEH XMMHUYECKHX PEAKTOPOB M OOLIMMH IPUHLMIIAMU pa3pabOTKu

XUMHKO-TCXHOJOTMYCCKUX IMMPOLECCCOB HA OCHOBE CUCTECMHOI'O IIOAX0Aa

JluciuniarHa crocoOCTBYET pPa3BUTHIO Yy CTYACHTOB 3HAaHMW M YMEHUH B pEIICHUU
NPaKTUYECKHX BONPOCOB B O0JACTH XWMHYECKOW TEXHOJOTHHM, YMEHHE HCIOJIb30BaTh
TEOPETUYECKHE TOAXO/bI MPU pa3paboTKe HOBBIX TEXHOJOTWH M MPOBOAUTH YHCIICHHBIE PacUEThI.

Kypc nomken coneicTBoBaTh pPa3BUTHIO HAYYHOTO MUPOBO33PEHUS CTYICHTOB.
2. MECTO JUCHMIIVIMHBI B CTPYKTYPE OIIOII BO

XuMudecKash TEXHOJIOTHUS - OAHA W3 (PYHIAMEHTAIBHBIX AUCIHMILINH, OTHOCSIIUXCS K
oOs3arenpHOM wacTu aucuuruinH broka 1; u3ydaercs B 8 cemectpe.

[IpennaraeMblii Ui W3y4eHUS Kypc IIOMOXKET CTyAEHTaM MPHOOpPEeCTH 3HaHUS IO
OCHOBHBIM IPOIIECCAM XUMHUYECKOU TEXHOJOTUU, TIOHATh CYIIHOCTh UX MPOTEKAHMUSI HA OCHOBE
TEPMOJMHAMHUKHA, TEOPUU PACTBOPOB M (Da30BBIX PABHOBECHH, XHUMHYECKOW KHHETHKUA H
Karajin3a, MEXaHW3Ma XHMHUYECKHX PEaKlHH, FJIEKTPOXUMUYECKHX MPOLECCOB, KOPPO3UH U

MCTOA0B 3alllUTEI OT HEC.

Tab6auna 2.1.

Css3pb JUCHUILIHHBI « XUMHYeCKas TEXHOJIOTHUS» C npeaAmecTBY OIUMHU
AUCHUIIVIMHAMHU U CPOKH UX U3YUYCHUS

Kon JIMCUUITNHBL, TPEIIIECTBYIONIUE TUCIUTIIIINHE Cemectp
JUCITUTLTIHBI «XUMHUYECKasi TEXHOJIOTHS
b1.0.12 MaremaTuka 1,2
b1.0.13 dusnka 1,2
b1.B.20 HNudopmaruka 1,2
b1.0.06 Heopraanueckas xumust 1,2
b1.0.18 AHanmuTnueckast XuMus 3,4

Taoauna 2.2.



CBsI3b TUCHUILTUHBI «XUMHYECKAsl TEXHOJIOTHS ¢ MOCTeTYHIUMEI JUCHUILIMHAMYA U
CPOKH MX H3yYeHUs!

Kon JucuMnumueel, cleayroume 3a  JUCHHUIUIMHON Cemectp
JIMCIATUTAHBI «XUMHUYECKasi TEXHOJIOTHS»
b.1.B.04 Hcropust 1 METOA0IOTHS XUMHH 9
b.1.B.JIB.02.01 |Metozap! opraHMuecKoro CHHTE3a 9
b.1.B.05 TeopeTrueckre OCHOBBI HEOPTaHUIECKOW XUMHUH 9,10
b.1.B.06 XUMHSI ¥ TEXHOJIOTHS HEPTH U Taza 8

B pe3yjabTaTe 0CBOCHUA TUCIHUIIJINHBI oﬁyqamnmﬁm JOJIZKCH

3HATH:

- 0a30ByI0 TEPMUHOJIOTHIO, OTHOCSIIYIOCS K OCHOBHBIM IIpolleccaM U anmnaparaM XMMHYEeCKOH
TEXHOJIOTUH;

- OCHOBHBIE MOHATHUS U 3aKOHBI THJIPOJUHAMUKH, IPOLIECCOB TEIJIO- U MaCCOOOMEHA;

- OCHOBHBIE€ TEXHOJIOIHYEeCKHE KpUTepUu 3((HEeKTUBHOCTH XUMHUKO-TEXHOJIOTHYECKOTO Ipoliecca
U UX MaTe€MaTU4ECKOE BBIPAKEHUE;

- CTPYKTYpy MaT€MaTH4YECKON MOJIEIN XUMUYECKOTO PEAKTOPA U IIPUEMBI €€ YIIPOLIEHUS;

- OCHOBHBIC ITOJIOKEHHS MaTeMaTUIECKOM TCOPHU SKCIICPUMCHTA.

YMmern:

- paboTaTh €O CHOPaBOYHOM NUTEpaTypoil (TabMWIaMHU, paCUYETHBIMH JTUarpaMMamu |
HOMOTpaMMaMH ), TIpeTHa3HAu€HHOU TSI pEIIeHUs WHKCHEPHBIX 3a7a4;

- HpOI/ISBOJII/ITB pvaeT TepMO)II/IHaMI/I'-IeCKI/IX U KHUHCTHUYCCKUX XapaKTepI/ICTI/IK TUITIOBBIX
MPOLECCOB XUMUYECKOU TEXHOJIOTHH;

- pemarh 3aJayd [0 pacyery IapamMeTPOB TEXHOJOTHMYECKOIO PEXUMA MU OMPEACIISIIOIINX
pa3sMEpPOB OCHOBHBIX alllapaTOB XUMUYECKOW TEXHOJIOTHH;

- MOACIINPOBATE XUMHKO-TEXHOJOTMYCCKUE MTPOUECCHI C IICJIBIO UX pacdyeTa U OIITUMU3AUH.

e Biuanern:
- MPOCTPAHCTBEHHBIM MBIIIICHUEM;

- OCHOBHBIMH INOHATHUAMHN XUMHHU,



- HaBBIKAMU TIOMCKa M 00pab0TKH HH(pOpMAIIHH;

- OCHOBaMM TCXHOJIOTHUHU MMOJIYYCHHA BCIICCTB.

3. KOMIIETEHIIMU OBYYAIOUIETI'OCSl, ®°OPMUPYEMBIE B PE3YJIbTATE
OCBOEHMA JUCIIAIIJIMHDbI

[Tporiecc m3ydeHHs] AUCHMILIMHBI HAMpaBlIeH Ha (POPMHUPOBAHUE IIEMEHTOB CIEIYIOIIMX
komneTreHuii B coorBercTBUU ¢ ®I'OC BO 1o naHHOMy HanmpaBJ€HUIO:

Tabauya 3.1.
Kon HaumeHoBanue Nuauxarop B pe3yJibTarte ocBoeHust
KOMIIETEHI KOMIEeTeHLHH AOCTHKEHM S AUCUMILUIMHBI 00y4arouicst
0 KOMIETEeHIIMU MOJIZKEH !
Ynusepcanvuvle komnemenyuu u UHOUKAMOPbL UX OOCHUINICCHUS
YK-3 CrnocodeH opranuso- YK-3.1. [lonumaer | 3HaThb — MeTOAMKHM (QOpPMHUpPOBa-
BBIBATh M PYKOBOAUTL | 3pPeKTUBHOCT,  WC- | HUS KOMaHI; METOIbl Pa3paboTKH
paboToii KOMaH/bIL, BbI- | TIONB30BAaHUA CTpaTe- | KOMaHAHOM crpateruul u 3ddek-
padaTbiBasi KOMaH/I- TUM COTPYOHHMYECTBA | TUBHOI'O PYKOBOJCTBA KOJIJIEK-
HYIO CTPATEruio s JUTsL JOCTIDKEHHS | THBaMH; OCHOBHBIC TEOpHH JIU-
AOCTHKEHMSI MOCTAB- MOCTaBJIICHHON  LeNH, | JePCTBa U CTHUIIM PYKOBOJICTBA.
JICHHOW 1eTd omnpenenseT CBOIO | YMeTh — pa3pabaTelBaTh KOMaH/-
POJIb B KOMaHe HYI0 CTpaTervio; (GpopMyanpoBaTh
YK-3.2. ITounmaer | 3agauyd  Yjge€eHaM KOMAaHOBI JUIS
0COOEHHOCTH TOBeAe- | JOCTHKEHHMS IOCTABICHHOH LENy;
HUS BBIJICJICHHBIX | IPUMEHATh 3(PQPEKTUBHBIE CTHIN
Tpynm  JroAedH, ¢ | PYKOBOJCTBa KOMaHJIOM.
KoTOopbiMH  pabotaer | Baamers: — yMmeHueM aHanu3u-
/B3aMMOJICHCTBYET, poBaTh, NPOEKTUPOBATH WU Opra-

YUMTBIBAET UX B CBOEH
NeATeTLHOCTH (BBIOOD
KaTeropui TPy
JOJIE OCYIIEeCTBISIET-
¢ oOpa3oBarenbHOMN
opraHm3anuel B 3aBU-
CUMOCTH OT Ileneit
MOATOTOBKA  — IO
BO3pPACTHBIM  OCOOEH-
HOCTSIM, IO 3THHUYEC-
KOMY WJIH PEJIUTHO3-
HOMY TIpH3HaKY, COITH-
aJbHO HE3aIIUIICHHBIE
CIIOW  HACeleHHS U
T.II.)

YK-3.3.  IlporHo3su-
pyerT pe3ynbTathl (1oc-
JIEZICTBUS) JIAYHBIX
OeucTBUH WU IUIAHU-
pyeT mocleaoBaTelNb-
HOCTH  IIaroB IS
JTIOCTHKCHHS
3aJJaHHOTO pPe3yJIbTara
YK-3.4.
B3aHMO/JICHCTBYET

O¢pdexTuBHO

C

HU30BbIBAaTh KOMMYHHKAllUM B
KOMaHJe Ui JOCTIMDKEHUS II0C-
TaBJIICHHOH LI, METOJaMH
OpPraHu3aly W YINPABICHUSA KOJI-
JIEKTUBOM.




JIPYTUMU YJIEHAMH KO-
MaH/Ibl, B T.4. y4aCTBYET
B oOmeHe wuHpOpMAa-
mue, 3HaHUI-MH U
OTIBITOM, W TIPE3CHTALINU
pe3yIbTaToOB paboThI
KOMAaH/IbI

Obuwenpogheccuonanvhuie

Komnemenuyuu u um)ukamopbt UX 00CMUNCCHUS

OIIK-1 CnocodeH anaymsu- | OIIK-1.1. IlpoBogut 3HaTh: CTaHIAPTHBIEC METOIBI
poBaThb, WHTEPNPeTH- | KPUTUUECKUI aHATIN3 MONYYeHUs], WACHTU(QHUKAIINY 1
poBaTb M 00001IaTH | PE3yIbTATOB WCCIICIOBaHNUS CBOMCTB BEILECTB U
Pe3yJabTaThI JKcHe- | COOCTBEHHBIX MaTepHajoB, MpaBuia 0OpabOTKU U
PUMEHTAIBLHBIX U | DKCIIEPUMEHTAIBHBIX U | O(OpMIICHHS PE3YJIBTATOB paboThI,
pacyeTHO-TeOpeTH- pac4yeTHo- npasuna Th
YeCKMX pafoT XHMH- | TCOPETHYECCKUX padorT, Buaanern: 6a30BBIMH HaBBIKAMH
YyecKoii HANpaBJieH- | KOPPEKTHO MPO-BEJICHUS XUMHUYECKOTO
HOCTH HUHTEPIPETUPYET UX 9KCIIEpUMEHTA U 0(OPMIICHHS €T0

pe3yabTaToB
YMmerh: IpOBOAUTH NPOCTHIE
XUMHAYECKHUE OTBITHI IO
npeiaraeMbpIM METOANKAM
OIIK-1.2. 3HaTh: METOJIBI MOy YeHHUS,
dopMynupyeT  3aKIo- | UACHTHPUKAINU WCCIICIOBAHUS
YeHUS] W BBIBOJBI MO | BEHIECTB (MaTepHajoB), CTaHAA-
pe3ysibTaTaM aHajau3a PTHBIE 00pa0OTKH PE3yIbTATOB
JUTEPATYPHBIX JIaH- | 9KCIIEPUMEHTA
HBIX, COOCTBEHHBIX
OKCIEPUMEHTANILHBIX U | YMeTh:  TMPOBOJIUTH  MHOTOCTa-
pacueTHO-TEOPETH- JUAHBIA CHHTE3, BHIOUPATH METOJIbI
YECKHX pabor B | JIMAarHOCTHKH BEUICCTB U
n30paHHOI 0bmacTu MaTepuaioB, TPOBOJAUTH  CTaH-
XMMHAU WIH CMEXHBIX | apTHBIE H3MEpEHHs, 00pabaThI-
HayK BaTh Pe3yJIbTATHI SKCIIEPUMEHTA
Buianernh: HaBbIKAMU TMPOBE/IC-HUS
IKCTIEpPUMEHTA " METO/IaMU
00paboTKH ero pe3yabTaToB
OIIK-2 Cnocoden mpoBoguth | OIIK-2.1. PaGoraer c | 3HaTh: OCHOBBI TEXHHUKHU
XUMHYECKHU I XAMUYECKAMU 0e30macHOCTH B XUMHUYECKON
IKCNEPUMEHT ¢ | BemecTBaMH ¢ | maboparopuu
HCNOJIb30BAHNEM coOIII0ICHIEM HOpPM | YMeTh: MPaBHJIBHO C TOYKH 3PCHUS
COBPEMEHHOT0 TEXHUKHU 0€30MacHOCTH | TEXHHUKH 0E30IIaCHOCTH 00paIiaThes
o0opynoBaHus, OIIK-2.2. Hcnonb3yer | co CTEKJISIHHOM XUMUYECKOUN
co0rronas HOPMBI | CYIIECTBYIOLIHE U | TIOCYAOH U peakTUBaMHU
TEeXHHUKHU 0€30MacHOCTH | pa3pabartbiBaeT HOBble | BiameTb: ocHOBaMH 0€30I1aCHOTO
METOAMKH TIONyYEHHs M | IPOBEICHUS XHUMHYECKOTO
XapaxkTepu3anuu 9KCIEPUMEHTA
BEIIECTB U MaTepUaoB
JUIS  pelIeHus  3ajad
npohecCUOHATBHON
JIeSITEIbHOCTH
OIIK-2.3.  IIpoBoaut

HCCIEIOBAHUS CBONCTB




BCHICCTB U MATCpHaJIOB

c HCIIOJIb30BaHHUEM

COBPEMEHHOI0

HAY4YHOTO

o0opymoBaHUs
IIpogheccuonanvrvie KomnemeHyuu U UHOUKAMOPBL UX 0OCHUINICCHUS

MK-2 Cnoco0en okaspiBath | I1K-2.1. [IpoBomuT | 3HATH: OCHOBHBIC ©a3bl TaHHBIX

HH(POPMATTHMOHHY IO JUTEPATYPHBI  MOUCK | XUMHUYECKOTO MpOQUiIsd, IMepeueHb
NO/IEPKKY Mo TeMme, 3aJaHHON | ICTOYHWKOB HAYYHO-TEXHHUYECKOM
CHEeNHUAINCTAM, CIEIATUCTOM  OoJlee | MUTepaTyphl,  HOPMATUBHBIX |
OCYIIECTBIAIOIINM BBICOKOM METOJIMYECCKUX MaTePHAIIOB
HAYYHO- KBaJIM(DUKALIWH, c | Ymern: noI0MpaTh Hay4YHO-
HCCJIe0BATEIbCKHE HCITOJTb30BaHUEM TEXHHIECKYIO JTUTEPATYPY,
padoThI OTKDBITHIX HMCTOYHUKOB | HOPDMATUBHBIE W METOAMYECKUC

uHpOpMaIUU MaTepuanbl 1o WHGOPMAIMOHHON

XUMHYECKOTO Mpods

K-2.2. Cocrasisiet
KpaTkue O0030pbl 10

TEME Hay4YHO-
HCCIEI0OBATENHLCKON
paboThI

0e30IacHOCTH, paspabaTsIBaTh
IUIAaHBI M TIPOTPaMMbI TIPOBEICHHUS
Hay4YHBIX I/ICCJ'ICI[OBaHI/Iﬁ u
TEXHHYECKUX  Pa3pabdoOTOK  uId
pELIeHNs Pa3IMYHBIX 33139

Baagernb: HaBBIKAMH
3KCIEPUMEHTAIIBHOU OLICHKH
3aIUIIEHHOCTH 00BEKTOB

HH(pOPMATH3AIMH, TI0 3aJaHHBIM
METOJIUKaM TEXHOJOIHMH 00pabOoTKU
pe3yIbTATOB, OICHKH MOTPEITHOCTH
W JOCTOBEPHOCTH  Pe3yJbTATOB
U3MEPEHHUN

4. OFBEM JINCIIATIVHBI ¥ BUJbI YYEBHOM PABOTHI

Ta6auuna 4.1.
O0bem IMCHMIJIMHBI M BUABI Y4e0HOH padoThI
Bup yueoHoii padothl Bcero yacos 8
cemMecTp
OO61mas TpyA0eMKOCTh TUCIUTUTHHBI 180 180
AynUTOpHBIE 3aHATHS 120 120
Jlexum 60 60
JlaGopaTopHble 3aHATHA 60 60
CamoctosrenpHas padora cryaeatoB (CPC) 33 33
Kontposb 27 27

5. COAEP KAHUE JUCIUIIJIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3AEJIAM) C YKASAHUEM OTBEJAEHHOI'O HA HUX KOJIMYECTBA
AKAJEMHWYECKHUX HJIM ACTPOHOMHNYECKHUX YACOB U BU1OB YUYEBHbIX

3AHSITUM




5.1. CTpykTypa IMCHMILTAHBI

OO611as Tpy1I0€MKOCTh JUCIMILIMHBI COCTABIISIET 5 3a4eTHBIX eAuHuIl, 180 dacos

Tabauna S.1.
n/m | Pazmen nucuurumMHb Bunpl yue6HO# paboThI (dac) dopMbl
KOHTPOJIS
o Jlex- | JIabo- | Camoc-
g = £ |Lun | patop- | ToATe-
2| g 823 HbIE JIbHBIC
S| E5 paboTbl | paboThI
1. [Tpeamer u 3amaun | 8 1-3 2 2 5 ornpoc
XUMHYECKON TEXHOJIOTHH.
2. OcCHOBHBIE  TEXHOJIOTHYECKHE | 8 1-3 4 4 6 Kommok-
TIOHSITUS M OTIPEJICIICHUSI. BUYM
3. Knaccudukanus OCHOBHBIX | 8 1-3 12 12 ) orpoc
IIPOIIECCOB.
4, OO0mue BOMPOCH XUMHYECKOH | 8 4-7 14 14 5 Komnok-
TEXHOJIOTHH BUYM
5. Teopernueckue OCHOBHI | 8 8-12 14 14 6 Komnok-
XUMHUYECKON TEXHOJIOTHU BUYM
6. [Tpon3BocTBEHHBIE MTpOLECCHl | 8 13-19 14 14 6 Pacuernbie
3aJ1aun
Hroro: 60 60 33

5.2. Conepmaﬂue JUCHHUILIMHBI «XMMHYeCKas TeXHOJIOTHs»

Tema 1. Ilpeamer u 3a1a4u XUMHYECKON TEXHOJIOTMU. OCHOBHBIE TEXHOJIOTHYECKHUE
NMOHATHSA U onpenenenns. Kinaccupukanus 0CHOBHBIX NPOLECCOB.

[Ipeamer m 3agauM XUMHMYECKOW TEXHOJOTMHU. BakHelllllne HamnpaBlIeHHUs pPa3BUTH
XUMHUYECKOW TEXHHUKH ¥ TEXHOJOTHH. XHMHYECKass TPOMBIIUIEHHOCTh W TPOOJIEMBI
KHU3HEOOecTIeueHusl.

Pons m macmTabbl HMCTHONB30BaHUS XWMHUYECKHX IIPOILIECCOB B Pa3IMUHBIX chepax
MaTepuatbHOTO MPOU3BO/ICTBA. Mecto XUMHUYECKON MIPOMBIIIUIEHHOCTH B
HApOJAHOXO35IICTBEHHOM KOMILIEKCE CTPAHBI.

Xumuko-texHonorunueckuid mporecc (XTII) u ero comepxkanue. JIuMuTHpYIOIIHE
craguu. [Iporecchl, mpoTeKarIre B KWHeTUYeCKOH, AU Y3MOHHON U TIEPEXOAHON 00JIacTAX.

TexHonornueckue  kputepud  3GHEKTUBHOCTH (GYHKIIMOHUPOBAHUS ~ XHUMHUKO-
TEXHOJIOTHUYECKOTO MpOoLECCa.

OCHOBHBIE TEXHOJOTUYECKUE TTOHATHUS U OMPEEICHUS: TPOU3BOAUTEIBHOCTD, MOIITHOCTD,
WHTEHCUBHOCTh, pacXofHble KOI(PQPUIIMEHTHI, CTENEeHb TMPEBPAIICHUS, BBIXOA MPOIYKTA,
CEJIEKTUBHOCTH (MHTErpajbHas U TuddepeHmranpHas).

Krnaccudukanuss OCHOBHBIX IMPOILIECCOB XMMHYECKOH TEXHOJOTHH. | MapoMexaHHYecKue,
MaccooOMeHHbIe (¢ Yy3HOHHBIE), TETUIOBBIC, XUMUUYECKHE U MEXAaHHYECKHUE TIPOIIECCHI.

Kunernueckue 3aKOHOMEPHOCTH OCHOBHBIX IPOILIECCOB XMMHYECKOM TEXHOJIOTHH.
[Tonsitue aeuxyniei cunbl X TII.




Oprann3anMOHHO-TEXHUYECKAs ~ CTPYKTypa  OCHOBHBIX  IIPOLIECCOB  XMMHYECKOHN
texHosioruu. Ilepuonuyeckue, HenpepeiBHbIE U nosyHenpepbiBHbIE X TII. IIpogomxuTensHOCTS,
IIEPUOJ U CTENIEHb HENIPEPBIBHOCTH.

CxeMpl JBWKEHMS MaTEpUAIbHBIX M DSHEPreTUYECKMX IMOTOKOB. IlpsimorouHsle,
IIPOTUBOTOYHBIE U IIEPEKPECTHHIE IIPOLIECCHI.

I'omorennsie u  rereporennsie  XTII.  Cramumonapueie  (yCTaHOBUBIIHECA) U
HECTallMOHAPHbIE (HEYCTAaHOBUBILNECS ) IPOLIECCHI.

3amauu U OCHOBHBIE CTAJUU HAYYHO-HCCIIEOBATEIbCKOM, OINBITHO-IIPOM3BOACTBEHHON U
IPOEKTHOH paboThl B XUMHUYECKONW MPOMBIIIIEHHOCTH. OCOOEHHOCTH U3y4€HHsI IPOMBILIUIEHHBIX
XMMHKO-TEXHOJIOIMYECKHUX MPOLIECCOB IO CPABHEHUIO C JA0OPATOPHBIMU UCCIIEAOBAHHUSIMH.

Tema 2. O61me BONPoCchl XMMHYECKOH T€XHOJIOTHH

TepMonrHaMuyeckue pacuyeTbl XMMHKO-TEXHOJOTMYECKHX IPOLIECCOB. DKCTECHCUBHBIE
(0ObeM, BHYTpEHHSISI DHEprusi, SHTAIbIHS, SHTPONHS U 1p.) U MUHTCHCUBHBIE (TeMIeparypa,
JaBJIEHUE W Jp.) TepMoJauHamMuyeckue mnapamerpsl u uHTeHcuukanus XTII. PaBHoBecus B
TOMOTEHHBIX M TETEPOreHHBIX XUMHUKO-TEXHOJIOTMUECKUX IIpoleccax. M3MeHeHue sHepruu
['n6bca wm HampaBieHHE MPOTEKaHHWS IMpouecca. MeToAbl TEOPETHYECKOro pacyera u
9KCIIEPUMEHTANIL-HOTO OIpeAeNeHus] u3MeHeHus: sHepruu ['ubOca.

KauectBeHHass @~ ¥ KOJMYECTBEHHAs  OLICHKA ITOABMKHOIO XMMHUYECKOTO pPaB-
HOBecUs. 3akOH  JeHcTByromux  Macc. KoHcTaHTa paBHOBECHsS UM PAaBHOBECHBIA BBbI-
XOJI IPOYKTA.

Oco0eHHOCTH UCCIIeIOBaHUSI PABHOBECHUS B TETEPOT€HHBIX TEXHOJIOTHYECKHUX MPOLIeccax.
[TpaBuno ¢a3 u pa3oBeie paBHOBECHSI.

Bnusnue paBneHusi, TemmepaTypbl, KOHLEHTpAaUUW U Apyrux (HaKTOpoB HA COCTOSHHUE
XUMHYECKOT0 paBHOBecHs. Pacuer paBHOBeCHs 110 TEPMOIMHAMUYECKUM JaHHBIM.

OcHOBHBIE  NpUHLHUIBI  TepMoAMHamuueckoro a”ammza XTII. CymHocts  3k-
CEPreTUYECKOro MeTo/1a. JKcepreTuueckuii 0ananc u sxcepreruueckuii KIT/I.

Hcnonp30BaHue 3aKOHOB XUMHUYECKOM KHHETUKHU MPH BBIOOPE TEXHOJIOTHUECKOTO PEKUMA.

[lonaTne XMMHUYECKOH U «TEXHUYECKONW» KHUHETHKHU. 3HAYEHHE TEpMOJMHAMUYECKHX,
MUKPO- U MAKPOKMHETUYECKUX 3aKOHOMEPHOCTEN JIs1 TEXHOIOTUH.

@axTOophl, ONPEACISIOMNE CKOPOCTh XUMUKO-TEXHUYECKUX ITPOLIECCOB, MPOTEKAOINX B
TOMO- U TETEPOreHHBbIX cpefax. Poib KOHILEHTpalMM peareHTOB, TEMIEPATypbl, AABICHUA U
OOHOBJICHMSI TOBEPXHOCTU pearupyrommx ¢a3 Ha CKOpPOCTh MNPOTEKaHUS TEXHOJIOTUYECKHX
IIPOLIECCOB.

OcnoBubie ¢Gopmynsl  ckopoctn XTII. Kunernka snemeHTapHbBIX (OJHOCTAAUNHBIX) U
HEJIEMEHTApHBIX (CII0XKHBIX) XUMUUECKHX peakiuid. Koncranra (koaddunment) ckopoctu. BinsHue
JBWKYIIEH CHJIBI HA CKOPOCTh TEXHOJIOTMYECKUX IPOLIECCOB.

TexHonornueckre NpUEMBbl YCKOPEHHUS (3aMEAJIeHHs) peakuuid. DKOHOMHYECKHE U
TEXHOJIOTHYECKrEe (PAKTOPbI, OTPAaHUYMBAIOIINE MTPUMEHEHHE BBICOKUX TEMIIEpaTyp W JaBlICHHM
KaK CpelCTB peryaupoBanus ckopoctu XTI

Brusinue ruapoaumHaMuueckoil 00CTaHOBKH M TYpOYJIEHTHOCTH pearupyromeid CMecH Ha
CKOPOCTb TEXHOJIOTUYECKUX ITPOLIECCOB.

[IpombiuienHelii katanus. IIponM3BOACTBEHHBIE MPOLIECCHI C NMPUMEHEHUEM TBEPIBIX,
KHUJIKUX W Ta3000pa3HbIX Katanu3aropoB. (OcCOOEHHOCTH —ammapaTypHOro  oghopMIICHHS
KaTaJIUTUYECKUX IpoIieccoB. bruokaranu3aTopsl 1 UMMOOUIN30BaHHbIE (DEPMEHTHI.

CeippeBas  06a3a  XMMHYECKOW  NPOMBIIUIEHHOCTH.  3aJaud  CTaHAApTU3alMH,
KOH/IULIMOHUPOBAHUS U 00OTAIIEHUS ChIPbSL.

CyIIHOCTh KOMIUIEKCHOTO M PAalMOHAIBHOIO MCIIOJIB30BaHMS CHIPBEBBIX PECYPCOB.
[TpuHLMIIBI OpraHU3allUd MAJOOTXOAHBIX M O€30TXOAHBIX TEXHOJOTHYECKHX cxeM. BropuuHoe
CBIPBE U €ro mepepadoTKa.

OyHnaMeHTanbHble  KpuTepud  AS(PGEKTUBHOCTH  HCIOJNB30BAaHUSL  CHIPHEBBIX U
JHEPreTUUECKUX PECYPCOB.



Buabl ¥ MCTOYHHMKH SHEPrHM, HCHOJIb3yEMblE B XMMHYECKHX IPOM3BOACTBEHHBIX
npoueccax. ComnocraBieHne MaciiTaboB M3MEHEHHUS pa3IM4HbIX (POpM SHEPruuM B THUIIOBBIX
npoleccax XuUMHUECKON TEXHOJIOTUH.

TepMoarHaMuvecKas IIKaIa Ka4yecTBa TEIUIOBOW dHEPTUU. Y paBHEHHs OajaHca SHTPOIUU; POCT
SHTPOIUH B TEXHOJIOIMUYECKOM IpoLecce. DHEProTeXHOJIOTHYECKUE CXEMbI U UX CYLIHOCTb.

XumuuecKkas TEXHOJIOTUsL U MarepraioBeicHue. COBpeMEHHasi CUCTEMAaTHKa KOHCTPYKIIMOHHBIX
MAaTepUAJIOB 10 COCTaBY, CBOMCTBAaM M (DYHKLIMOHAIBHOMY Ha3HAYEHUIO.

QOyHKIMOHATIBHBIC MaTePHAIbl B XMMHUYECKON TEXHOJIOTHH: KaTall3aTophl, a0COPOSHTHI, MEMOpaHHI,
(GWIBTPYIOIME COCTaBbl, CEHCOPbI, MEKTPOAbl M T.OI. MeTaMyeckue M HEeMeTaIMYecKUe
Marepualtbl, OCOOCHHOCTH UX 3aILUThl OT KOPPO3UHU.

CoBpeMeHHOE XMMHUYECKOE TNPOU3BOJCTBO Kak CilokHas cucteMa. [loctaHoBka oOmieit
3a7a4y pa3paboTKU M co3iaHusd XUMuKo-TexHosnorudeckux cucteM (XTC). [IpuHuuns! 1 obmas
CTpaTerus CUCTEMHOIO IOAX0/a.

OcHoBHbIC TIOHATHA U onpeneneHus cuctemHoro aHanm3a XTC. Knaccudukamus moneneit XTC.
THuMbl TEXHOJOTUYECKUX CBSI3EH.

CTpykTypHass uepapxusi TeXHOJOrm4yeckux cucreM. Maremarnueckue mojnenn XTC.
3amaun cuHTe3a, aHanu3a W ontumuzanuu moxene XTC. Ilpobnemsbl, BO3HMKawOIIKE IpU
pa3paboTKe M HKCILTyaTalluy arperaroB 00oibLIoN equHnyHoN MotHocTu. Hagexunocts XTC.

DOKOHOMHYECKHE TOKa3aTean A(P(EKTUBHOCTH XHMHYECKOTO TPOHM3BOJICTBA. |EXHHKO-
SKOHOMHMYECKHE OCOOEHHOCTH XUMHUYECKOH MpoMBbIIIIeHHOCTH. CTPYKTYypa 3aTpar Ha IIPOU3BOJICTBO
U peammzanuio npoaykiun. Ce6ecToMMOCTh MPOIYKIMU, PUOBLUIH U 1IeHoOOpa3oBaHue. OreHka
3¢ PEKTUBHOCTH HHBECTULIMOHHBIX ITPOEKTOB.

Tema 3. TeopeTnueckue 0OCHOBbI XUMHUYECKON TEXHOJIOTHH

Makpockonuueckasi Teopusi (PHU3MKO-XUMHUECKHUX SIBICHMH - TeopeTHuyeckas Oaza
XMMHYECKOW TEXHOJIOTHH. BaXHellme MakKpOCKONMUYECKHME MapameTpbl, XapaKTepU3YIOIINE
IIEPEHOC M IIPEBPAILEHUE BEUIECTBA, UMITYJIbCA U DHEPIUU B PaACHpEACIAEMBbIX HEPaBHOBECHBIX
cucTeMax.

O6o06menHas popma nuddepeHaTbHbIX YpaBHEHUH OallaHca, CBA3BIBAIOIINX (QYHKIMH
IUIOTHOCTH, MOTOKAa M HCTOYHMKA cyOcTtaHuuu. Kiaccuueckue 3aKoHbBI MPONOPLHUOHATIBHOCTH
KOHIYKTUBHBIX IIOTOKOB XHMHYECKOIO KOMIIOHEHTAa, HMMIYJIbCa M TEIUIOTHI TI'PAaJUEHTOB
KOHIIEHTpAIH, CKOPOCTH U TEMIIEPATYPHI.

XapakTepucTika Kod(p(UIMEHTOB MepeHoca B pazIMuHbIX cperax. KoHkpeTHble (HopMel
i depeHInaTbHBIX YpaBHEHUI OanaHca BEIIEeCTBa, UMITYJIbCa U SHEPIHU.

DOneMeHThl MEXaHUKU JKHJIKOCTeM U Tra3oB. Baxueilmme ¢usnueckue cBoiicTBa
«UJCATTBHBIX» U «PEAIbHBIX» KHUJIKOCTEH, OTHOCSIINECS K MPOoLeccaM XUMUYECKONH TEXHOJIOTHH.

DOneMeHThl THAPOMEXaHMKM UM  TEXHWYeCKoM ruapaBiuku. JuddepeHnmanbHble
YpaBHEHHsI DWiiepa Il MOKOAIIEHCS KUAKOCTH. OCHOBHBIE YPABHEHMSI TMAPOCTATUKUA M 3aKOH
ITackans.

Pexxumbl nBrkenus xuakoctd. Kputepuil ruapoauHaMudeckoro nofodust PeitHonbca.
TedeHue crIIOMIHON Cpebl B TI1aIKOCTBOJIBHBIX KaHaIaX.

OCHOBBI THIPOKMHETMKH W THJAPOJWHAMHKH, ypaBHeHHE bepHymin. MartepuaibHbIil
0anaHc THAPOMEXAHUYECKUX MPOIIECCOB.

JIBkylias cuja TUIpOMEXaHMYecKHX ImpoueccoB. Hacocbl, HacocHas ycTaHOBKA,
KOMIIPECCOPHBIE MAIIMHBL. MeToIbl CMelIeHus a3 U pa3BeeHUs TeTePOTeHHbIX CMECEH.

TerutoBbie mporecchl B XUMHUYECKOM TexHojoruu. OOmas XapaKTepUCTHKA IMPOIIECCOB
TerioooMeHa. OCHOBHOE ypaBHEHHS TEIIONEpeaadH.

VYpaBHEeHUs TEIUIONPOBOJHOCTH IIOCKOM M HWIMHAPUYECKON cTeHKu. KoaddummeHnt
TEIUIONEpeauy U JBUKYIAsl CHjla TEIUIOBBIX IPOLIECCOB.

Crioco0Obl  Terionepenadi: TEIUIONPOBOAHOCTh (3akoH Dyphe), KOHBeKIMs (3aKOH
oxnaxaeHuss HploToHa) M TeoBoe wu3MyueHue (pacuetHas Qopma 3akoHOB Credana-
bonbivana).



TemneparypHoe mosie U TemmeparypHbiii rpaaueHT. KosddummeHntsl tem-nmonepeHoca:
HOJYyIMIUPUYECKHEe KPUTEPHATIbHbIE COOTHOLICHH. TernooTaua npu U3MEHEHUH arperaTHoro
coctosiHus. TermnooOMeH ¢ 3epHUCTHIMUA MaTepualaMy M HacaIKaMHu.

Baxueiimme TerioBbie MpoLecch (HarpeBaHue, OXJIax1eHne, KOHJCHCAIU U UCTIapeHHE)
B XUMHYECKOM TexHojoruu. BplmapuBanue (YacTHBIA Cilydail HCHApeHus) Kak MeTOoJ
KOHIIGHTPUPOBAHUSI PACTBOPOB TBEPABIX HENETyduux BemiecTB. llyTm wuHTeHCHpUKAIMN
IIPOLIECCOB TEIMIOOOMEHA U MOBBIIIEHUS UX TEPMOIMHAMUYECKOH 3(PPEKTUBHOCTH.

OO01ast xapakTepUCTUKa TETIIOOOMEHHBIX armapaToB. PekynepaTHBHbIE, pereHepaTUBHEIC U
CMECHTEIbHbIE TEINIOOOMEHHBIE alllapaThl.

OO6mue cBeneHuss 0 MaccooOMEHHBIX IIpolrieccax. MecTto MaccormepeHoca B o0mieit
TEXHOJIOTHYECKON cxeme. OCHOBHBIE MPUHIMITBI MAaCCOOOMEHHBIX IPOILIECCOB B CHCTEMax 2d3-
AHCUOKOCMD, HCUOKOCHb-HCUOKOCHIb, 2A3-MEepooe mello U HCUOKOCHb-mMEepooe mejo.

PaBHOBecHBIC, KMHETHYECKHE M MEXaHWYeCKHe (PAKTOpbl B OpraHU3aIMU IIPOLIECCOB
MexdazHoro maccooOMeHa. MarepuanbHblii Oamanc. PabGoume nuuuu. [IBwkymas cuia
MaccolepeIayu.

OcHoBHBIE crOcOOBI  Maccorepenaun: MoJekyisapHas auddy3us (ypaBHenus Ouka),
KOHBEKTHBHBII mepeHoc. MomuduimpoBanHble ypaBHeHHs Macconepenadd. CHucTeMbl ¢ TBEpAOM
dazoit. IuddepenimansHoe ypaBHEHHE KOHBEKTUBHOM UG Qy3Hu.

[Tomobue  mpoueccoB  maccomepenaun. Kputepun  mogobus — auddy3MoHHOTO
Mmaccoreperoca. CpemHss ABMXKYIIAs CUlla U METOJbl pacdyeTa MacCOOOMEHHBIX IPOIECCOB.
AHAIIOTHS CTAIIMOHAPHBIX MAacCCOOOMEHHBIX MPOIIECCOB C TEIUIOBBIMH.

AbGcopbuus.  ®dusumyeckre OCHOBBL. PaBHOBecME B CHCTEME  2a3-JICUOKOCHIb.
MarepuaibHbplii ¥ TEIUIOBOM OamaHC aOCOpPOLMOHHBIX TPOIECCOB, HX KHHETHYECKHUE
3aKOHOMEPHOCTH.

AmnmaparypHoe ohopmiieHHe aOCOPOIMOHHBIX TPOIIECCOB. MaTeMaTHYecKoe MOJIETTMPOBAHUE
HECTAlIMOHAPHBIX MPOLIECCOB aICOPOIMU B KOJIOHKAX C HEMOJBIKHBIM cloeM copOeHTa. OnmcaHue
BHYTpUAN(G(GY3MOHHOTO pexnuMa copOuuu  (IecopOuuu) BellecTBa B IOPUCTBIX TpaHylax
ancopbenra. IlpunnumnuanbHele  cxembl  abcopOrwmu. Kputepun HOCTpOSHUsS  ONTUMAIBHBIX
COPOIMOHHO-AECOPOITMOHHBIX ITUKJIOB.

Ileperonka >xuakocteid. OOmMe CBeAECHUS O MPOCTOM MNeperoHke (AUCTUIUIALUHN) U
pextudukanuu. XapakTepucTHKa JByX(a3HbIX cucTeM XuakocTh-nap. da3oBoe paBHOBecHE U
KJaccuuKanys OMHAPHBIX CUCTEM.

AmnmnaparypHoe oopMmiieHHE U MOAETUPOBAHNE IIPOLECCOB Pa3BEACHUS KHUJKUX CMecel
METOJIOM pekTu¢uKanuu. ['myOuHa pasjmeneHuss U MPOU3BOJUTEIBHOCTh PEKTU(UKALMOHHON
KOJIOHHBI. OCHOBHBIE HCTOYHUKH SHEPro3aTpaT MpH PEKTU(UKAIMN U ITyTH UX CHUKECHUSI.

ITpoueccsl MeMOpaHHOro paszeneHust cMeceid BemiecTB. CyIIHOCTh M KHHETHYECKHE
0COOEHHOCTH  MeMOpaHHOW TEXHOJOrWu. PaBHOBECHBIE W  KHHETHYECKHE  (PAKTOPHI,
ornpenesonre 3pPeKTHBHOCTE MEMOPAHHOTO Pa3JICICHHSL.

Hepapxuueckasi CTPyKTypa COBPEMEHHBIX MEMOpaHHBIX MaTepuaioB. TeopeTmdeckas
MHUHMMaJbHas paboTa pa3BeaeHUs. MeMmOpaHHBIE amnmaparbl,; MHOTOCTYIEHYAThle KacKaJbl
pa3eIUTENbHBIX MOIYJIEH.

MogaenupoBaHue XHUMHUKO-TEXHOJIOTHUECKUX TPOLECCOB. 3HAYEHHWE U B3aUMOCBA3b
TEOPETUYECKUX U HKCIEPHUMEHTAIBHBIX METOJI0B MCCIIEOBaHUsA. MOIeTMpPOBaHE KaK CPEICTBO
COKpAIIIeHUs] CPOKOB Iepex0/1a OT J1a00OPaTOPHBIX HCCIICAOBAHUN K IPOEKTHBIM pa3pabOTKaM.

Teopust mogoOHs Kak OCHOBa MOJAEIMPOBAHUS XUMHKO-TEXHOJIOTUYECKHAX TPOIECCOB U
peakTtopoB. Buapl momobus u kimaccupukanus Mojened (CHMMBONMYECKHE, pealbHble H
MBICJICHHBIE).

Bunsl MonenupoBaHuss B XUMHUYECKOM TexHosmoruu. OOnacTé TNpPUMEHEHUs U
OTpaHUYEHHSI UCTIOIB30BaHUSI (PU3UYECKOTO MOJIENUPOBaHUA. MoOAeNh MEXaHUUYECKOTO MOA00US.
Kputepuit HetoToHa.

CymHOCTh M OCHOBHBIE JTambl MaTeMaTHYECKOTO MOJAEIHMPOBAHUS: MOCTPOCHUE
MaTeMaTUYECKOM MOJENH, CO3JaHHe alrOpUTMa, YCTAHOBJIICHHWE aJeKBATHOCTH MOJEIU U



peanbHOro mnpomnecca. IIpenmyiecTtsa MareMaru4eckoro MOJAEIUPOBAHUSA Ha DJIEKTPOHHO-
BBIYHMCIIUTEIbHBIX MalIMHAX.

OOuue cBegeHUs 0 XMMHUYECKHUX peakTopax. Knaccuduxanus peakTopoB U peKUMOB
ux pabotel. TpeOoBaHusA, mpeAbSBIIEMble K XUMHYECKHMM pPEaKTOpaMm. Y paBHEHHA
MaTepuaabHOIro GajlaHca s 3JIEMEHTapHOro 00beMa IPOTOYHOIO peaKTopa.

I'unpoauHamMuueckas 0O0CTaHOBKA, OPTaHU3aMOHHO-TEXHUYECKAs CTPYKTYpPa, YCIOBHUS
Ter1000MeHa, (ha30BbIii COCTAaB PEaKUMOHHOM CMECH U KOHCTPYKLMOHHBIE OCOOEHHOCTH
XUMUYECKUX PEAKTOPOB.

MaremaTnyeckoe MOJEIMPOBAHUE XHMHUYECKMX PEAaKTOPOB M INPOTEKAIOIIUX B HUX
XUMUYECKAX MpoUeccOoB. XHUMHUYECKUE PEAKTOPbl C HIEAaIbHOM CTPYKTYpOM IIOTOKAa B
U30TEPMUYECKOM PEKUME.

Peaktopsr uaeansnoro cmemenus (PUC) nepuoanueckoro (PUC-IT) u HEmpepbIBHOTO
(PUC-H) peilictBus; HMX MaTeMaTHYECKUME MOJENIM. XapaKTEpUCTUUYECKUE YpPAaBHEHMS
NIEPUOJINYECKHUX U HEIIPEPBIBHBIX PEAKTOPOB B CTALIMOHAPHOM PEKHUME.

PeakTopsl uneansHoro BbiTecHeHus (PHB). Maremaruueckoe omnucanue Tpyo4aToro
peakTopa B HeCTalMOHapHOM pexuMme. Ilpopwin nHHEHHBIX CKOpOCTeH MOTOKa B
JAaMHUHAPHOM, pa3BUTOM TYpOYJICHTHOM U TIIOPIIHEBOM pEXUMaxX TEUCHHUS IKHUIKOH
PEaKIMOHHOM cMecH B IPUTOYHBIX TPYOUaThIX peaKkToOpax.

CpaBuenue >pPeKTUBHOCTH pabOTHI MPOTOUYHBIX PEAKTOPOB HACATHLHOIO CMEIICHUS U
UJI€AJIbHOTO BhITeCHEHUS. DaKTOphl, OrPaHUYMBAOIIME IPUMEHEHUE alllapaToB, paboTaroIKX
B pekuMe, OJM3KOM K U1€aJIbHOMY BBITECHEHHIO.

Kackany peakTopoB uAcalbHOrO cMeleHus. MaremaTudeckas MOJAENIb KacKaja.
AHanuTUYECKUEe U YMCIEHHbIE METOJbl pacyera Kackaga. CeKIMOHHBbIE PEaKTOphl C
NEepEMEIINBAHUEM.

XHWMHUUYECKHE PEAKTOPHI C HEUIEATbHON CTPYKTYpO IMAPOAMHAMUYECKON 00CTaHOBKH.
[Tpy4MHBI OTKIOHEHUH OT UAECATIBHOCTH B IPOTOYHBIX PEAKTOPAX.

Mopenu peakTOpoB C HEUJEalbHOW CTPYKTYPOM IOTOKOB PpEaKIIMOHHONW CMECH.
OpHonapaMmerpuueckue siueeuHas u 1uddy3rnoHHass MoIEH.

Tema 4. HpOH3BO}ICTBeHHI>Ie MpoueccChl

Cratudeckue u IMPOrHO3HBIC OAHHBIC O CBIPBCBOM H JHCPICTUYCCKOM obecrnieueHnHn
COBPEMEHHBIX KPYIMHOMACIITAOHBIX XHMHYECKUX TMpou3BOACTB. CBeoeHUS O MHUPOBOM U
OTCUCCTBCHHOM IIPOU3BOJACTBC BaXKHEUIIINX Irpynnn XUMHUYCCKHUX IMPOAYKTOB B TOHHAXKHOM H
CTOMMOCTHOM BBIPAKEHUHU.

O6HII/IG CBCICHU 00 OCHOBHBIX HCTOYHHKAX IMPOMBIIUICHHBIX OTXOAO0B U BBI6pOCOB, nux
BO3ICUCTBUH Ha OKPYXKAIOIIYIO CpeAy. Y TUIM3AIKS OTXO0B U MepepaboTKa BTOPHYHOTO CHIPhS.

MHOFOBapI/IaHTHOCTB U CIIOXHOCTb PCHICHHUA 3aJa4d CHHTE3a W OINTUMH3alWN
TEXHOJIOTUYECKON CXEMbl COBPEMEHHOTO KpPYMHOTO XUMHUYECKOro Mpou3BoACTBa. [IpunHimn
MHOTOCTQUHHOCTH XHUMHYECKON TepepabOTKH HMCXOMAHOTO CBIPhS B KOHEYHBIE (IIEJIEBBIC)
MPOIYKTHI.

OnTumanbHOE BappUpOBaHHUE CIIOCOOOB BBOJIa PEAareéHTOB B PEAKIIMOHHYIO 30HY M BBIBO/IA
npoaykToB u3 Hee. CTpyKTypHasi OpraHM3allvs MPOILIECCOB TEII00OMEHA M BCIIOMOTAaTEIbHBIX
IMOTOKOB TEINIOHOCHUTEJIEH B COBPEMCHHEBIX TEXHOJOTHYCCKUX CUCTEMAX.

[logcucTtemMbl KOHTpPOJSL M YOpaBiCHUS TEXHOJOTMYECKMMH Mpoueccamu. Buabl
TEXHOJIOTMYCCKOro aHajin3a Ha XUMHUYCCKUX NPCANIPUATUAX.

[lepcnexkTuBBl HMCHOJIB30BAaHUS CYNEPKOMIIBIOTEPOB ISl aHalIM3a JAMHAMHYECKOTO
MOBE/ICHNS MHOTOCTYIEHYAThIX TEXHOJOTHYECKMX CHCTEM U ONTHUMAJIbHOTO YIPaBJICHUS
I[Gf[CTB}GOH.IHMH XUMHUYCCKUMU NIPOU3BOACTBAMU.

Texnonorust cepHoii KUCIOTHI. ChIpbeBast 0a3a CEPHOKHUCIOTHON TPOMBINIIICHHOCTH. Brib
CCPOCOACPIKALICTO ChIPbA. Hcnonp3oBanue OTXOOAIIUX ra3oB I.[BCTHOﬁ MCTAJUIYPru U TCTIJIOBBIX
3JIEKTPOCTAHIIMM.



[leynoe oTaeneHHe COBPEMEHHOTO CEPHOKUCIOTHOrO 3aBoja. Du3uko-xuMHuecKue
OCHOBBI 00XHra cepocojepxariero coipbs. O6mas xapakrepuctuka neueit BX3, I10 u KC.
MatepuanbHblii U TEIUIOBOM OallaHC MEYHOTO OTIEICHHS AJis1 00XKHUra Korde1aHa.

Ouuctka OOXHIOBOrO rasza, (PHU3MKO-XUMHYECKHE OCHOBBI ~ MEXaHHMUYECKOTO U
ANEKTPUUECKOTO  METOAOB OYMCTKH. (OUHCTHOE OT/AENeHHE COBPEMEHHOW KOHTAKTHOM
CEPHOKHUCIIOTHOW CUCTEMBL.

PaBHOBecHbIE U KHMHETHYECKHE 3aKOHOMEPHOCTH mporeccoB okucienuss SO, B SO; Ha
Katainu3aropax. Cucrema JBOMWHOrO KOHTAKTUPOBAHUS U JIBOMHOM a0COpOLIMHM.

Karammzarops! okucinenust SO, B SO3. Bananuenas konTaktHas macca cepuu bAB, CB/1, UK.
KoHTakTHbI€ anmapaTbl ¢ BHYTPEHHUM U BHELITHUM TETUIOOOMEHOM.

OU3NKO-XUMUYECKUE OCHOBBI a0COPOLMU CEPHOrO aHTHAPUAA U3 Ta30BOM CMeECH.
MonoruapatHeiii U oneyMHbId aGcopOepbl. AOCOPOIMOHHOE OTEIEHUE CEPHOKUCIOTHOTO
3aBoJa.

KontakTHas, cxema TpOU3BOACTBA CEPHOW KHUCIOTHl Kak CJIOXKHasg XHMHUKO-
TeXHOJIOTHYecKast cucremMa. IlyTi MHTeHCH(pHUKAUU CepHOKHCIOTHOTO MPOU3BOICTBA. TeXHHUKO-
SKOHOMHUYECKHE MMOKA3aTEIH.

[Ipobnema cBs3anHoro azorta. KiroueBoe 3HAaYeHHWE TEXHOJIOTHMU  CBSI3BIBAHUS
aTMoc(epHOro a30Ta B PELICHUH MIPOJOBOIHCTBEHHOTO BOIIPOCA.

Crioco0b! nostydeHus: a30ToBoJOpogHON cMecu. CTpyKTypa COBPEMEHHOIO IIPOM3BO/ICTBA
aMMHuaka M3 MOPUPOJHOro Ta3a. ['MOKoe WHCIONb30BaHWE TeTePOTreHHBIX KaTalu3aTopoB B
MHOT'OCTYIIEHYaTON cXeMe NMPUroToBieHus u ounctku ABC.

TepMonuHamMuueckue W KHHETHYECKHE OCOOEHHOCTHM TMIpoIlecca CHUHTE3a aMMHaKa.
OCOOEHHOCTH NHPKYJIAIMOHHONW CXEMBL YTHIHM3amUs OTXOAAmuXx ra3oB. OleHKa MoTepb
9KCOPTUU U KalUTAIbHBIX 3aTpar.

OU3UKO-XUMHYECKHE OCHOBBI M amllapaTypHOE OQOPMIIEHHE IPOIECCOB CEIEKTHBHOTO
OKHCIIEHHsI aMMHuaka. [[poMBIIIIIeHHbIE KaTaau3aTopbl. AJbTEpHATUBHBIE BapUaHTHI MPOIECCOB
KOHBEPCUU aMMHaKa.

CtpyKTypa U OCOOCHHOCTH TE€XHOJIOIMYECKOH CXEMbl MPOU3BOACTBA pa30aBlIeHHON a30THOM
kucnotel. [Ipombmiuiennas peammzamms cxemMbl NO->NO->HNOs;. OCHOBBI  KaTaqTuTHYECKOTO
00€3BpeKMBaHMUS OTXOAALIMX Tra30oB. [IpUuMHBI HU3KOW 3KCIpreThyeckol 3¢ (HeKTUBHOCTH
IIPOU3BOJICTBA A30THOM KUCIIOTHI.

IIpon3BoACTBO KOHIIEHTPUPOBAHHOW A30THOM KHCJIOTBHL. AHaIW3 JuarpaMM COCTOSHUS
H,O-HNO; wu  HyO-H,SO-HNOs;.  TIpsmoit  (HUTpOONCYMHBIM)  METOI  IPOU3BOACTBA
KOHILIEHTPUPOBAHHOM a30THOW KUCIIOTHI.

OU3UKO-XUMHYECKHE OCHOBBI U TEXHOJIOTUYECKass cXeMa IpPOM3BOJICTBA HUTpaTa
aMMoHus. Vcnonb3oBaHue TemioThl HelTpanuzaimu. [IpousBoacTtBo kapOamuia. [lepcrekTuBbl
OMOTEXHOJIOTUH B PEIICHUH MPOOIEMBI (PUKCAIIUU a30Ta.

[TpousBoactBo docdopa u ¢ochopHoit KuUCIOTHL. BrIOOp cmocoba TEXHOIOTHMYECKOM
nepepaboTKu  (KHUCIIOTHOTO, TEPMHUYECKOI0, TUAPOTEPMHUYECKOrO,  IUIa3MOXUMHUYECKOTO)
¢dochaTHOro MUHEPAITBLHOTO CHIPHS.

OkcrpakuMoHHas ¢ochopHas KHCIOTa KaK OCHOBAa IPOM3BOJCTBA MHHEPAJIbHBIX
yIoOpeHuil. DIIeKTpOTEepMHUUECKOE IMOJMyYeHHE »JIIEMEHTapHOro ¢ochopa M TEPMUUYECKOM
b ochopHOI KUCTIOTHI.

DU3MKO-XUMHUYECKHE OCHOBBI Pa3JIOKEHHsI MPUPOAHBIX (ocdaToB cepHOM, a30THON U
dochopnoit kucnoramu. Ilomurepmuueckuit aHanu3 (a3oBBIX PAaBHOBECHI B pacTBOpax
MHOTOKOMITOHEHTHBIX CHCTEM - OCHOBa BBIOOpa TEXHOJOIMYECKHX MapaMeTpoB Ipolecca
KOMILJIEKCHOM TepepaboTKu amnatuta. JlernapaTHbIi, MNOMUTHAPATHBIA W aHTUJIPUTHBIN
CIOCOOBI PA3IIOKEHUS.

CoBeplieHCTBOBAaHHUE AMMAPaTypHOTro OPOPMIIEHUSI KUCIIOTHOTO Pa3iokKeHUs MPUPOTHBIX
docdaroB: mepexoJ OT Kackaja pEaKTOPOB C IEPEeMEIIMBAHUEM K JAOMPUHTHOMY THUITY
HENpPepBIBHOTO dKcTpakTopa. CocTaB M KOHIEHTpamus oOpazyromeicss pochopHO KUCTOTH B
3aBUCHMOCTH OT TEMIIEPATypHOTO peXHMa M crocoda paznoxeHus anatura. bamanc mo ¢ropy B
MPOU3BOJCTBE (PocHOPHON KUCTOTHI U YIOOpEHUH.



OcHOBHBIE  HanpaBIEHUA  NPUMEHEHHS  JJICKTPOXMMUYECKMX  INPOU3BOACTB.
IlepBuuHBIE W BTOPUYHBIE XUMHUUYECKHE MCTOUHUKHM 3JIEKTpodHepruu. Ilpeumymiecrsa
3JIEKTPOXUMHUYECKUX MPOU3BOICTB IIEPE]l XUMUYECKUMHU.

TeopeTnueckre OCHOBBI 3JIEKTPOJIM3a BOJHBIX PACTBOPOB U PACIUIABIEHHBIX CpEI.
Beixoz 1o Toky, k03¢ GHUIMEHT UCTIOIb30BAHUS SHEPTUU U OaJlaHC HANPSKEHUH.

DIEeKTPOXMMHUUYECKOE MPOU3BOACTBO XJIOpa U KayCTUUeCKON conbl. OCHOBHBIE CTauU
npolecca IPUTOTOBIEHUS M OYUCTKM paccosia. DJIEKTPOJIM3 BOJIHBIX PACTBOPOB XJIOPHIA
HaTpHUsl.

Tunel TPOMBIIUIEHHBIX JJIEKTPOJUTUYECKUX BaHH. OJIEKTPOJU3EPBl C TBEPABIM
CTaJIbHBIM KaTOJ0M U QUIbTpYIOLIEH quadparMoil, peakTopsl s pa3sIoKEeHUs aMalblaMbl -
AIEKTPOJIM3EP C PTYTHBIM KaTOIOM.

CpaBHUTENBHBI aHAIU3 TEIUIOBBIX IOTOKOB M IOTOKOB JHEPIUHM B Pa3JIMYHBIX
TEXHOJIOTMYECKUX CXEMaxX IIPOM3BOJACTBA XJIOpa U €AKOro HaTpus. OKOJOTHYECKHE U
CAHUTAPHO-TUTMEHUYECKUE  ACMEKTHl  JJIEKTPOXMMUYECKHX M DJIEKTPOTEPMHUYECKUX
IPOU3BO/JICTB.

OHepreruyeckue NnpoOIeMbl XMMHUYECKOH TEXHOJOTMU. MHpOBBIE 3amachl TBEPABIX,
KUJKUX U Ta3000pa3HbIX BUAOB TOILIMBA. /{uHamMuka pocTta notpeOaeHUs pa3IuyHbIX BUJIOB
SHEPrOHOCUTEINEH.

O6mas xapaktepuctuka HepTH (YrIEeBOJOPOJHBIA COCTaB, COpPTa, CBOWCTBA) H
HepTenpoAyKTOB  ((pakUMOHHBIH COCTaB, JETOHALMOHHBbIE CBOICTBA, XHUMHUYECKas
CTaOMIBHOCTH U JIp.), HOATOTOBKA HEPTHU K mepepadoTke.

[TepBuunble (dpu3nueckue) mMeToanl nepepadorku HedTu. Ilpsmas meperonka HedTH.
CoctaB ™ XapaKTepUCTUKAa AUCTHIUIATOB. ATMochepHbie U arMoc(hepHO-BaKyyMHBIE
YCTaHOBKHM JJI NPSIMOU neperoHku. O4ncTKa NpoAyKTOB IPSMOM NEPErOHKU OT CEPHUCTBIX U
KMCJIOPOJIHBIX IPUMECEH.

Bropuunsle (pu3uko-xuMuueckue) MeToAbl mepepadoTku HepTH U HEPTEPOTYKTOB.
TexHOJIOrHYeCcKUil peXUM U NMPUHIMIHUAJIBHAS CXeMa TEPMHUYECKOTO KPEKMHIa C BBICOKOMU
peakLMOHHOM KaMepoil. AnmapaTypHoe opopMieHHe Ipoliecca. XapakTepucTUKa OEH3MHOB
TEPMUUYECKOTO KPEKHHTA.

I'myGokue aecTpyKTHBHBIE IPOLECCHl pachaja yYIiIeBOAOPOAOB, IMPOTEKAIOIIUe IMpHU
TEPMOKATATUTAYECKOM KpeKuHre. KaTtanmuTuuecknid KpeKUHI - BaXXHEWIIMI MHOTOTOHHAKHBIN
TEXHOJIOTUYECKHH Tpolecc nepepadoTku HeTAHBIX (pakiuii. TUIB KOHTAKTHBIX alIaparos.
CaolicTBa OEH3MHOB TEPMOKATATUTHUECKOTO KPEKUHTA.

KoHTakTHBIE Macchl Ul KaTaIUTUYECKOTO KPEKUHTa. AJIFOMOCHIMKATHBIE KaTalIN3aTOPBI
(OT MPHUPOJHBIX IVIMH /10 LEOJUTCOAEpkKAIUX CUHTeTHYecknx). HoBble MoauduirpoBaHHbie u
yIABTPACTaOMIN3UPOBAaHHHBIE MUKPOC(hEpHbIE KaTaTU3aTOPBI.

DOBOMIONMST TEXHOJIOTMYECKOTr0 O(QOpMIIEHUSI Tpolecca KaTAIUTUYECKOIO KPEKHHTa:
CTALlMOHAPHBIA CJIOM KOHTaKTHOM Macchl, TICEBJOOKMKEHHBIH MHKpPOC(EpHBbId cloi |
JBIDKYIIMNCS CIIOM IpaHyJIMpPOBaHHOTO KaTanuzaTopa. OCHOBHBIE TEXHOJIOTUYECKHE MapaMeTphl
COBPEMEHHBIX CXEM TEPMOKATATUTUYECKOTO KPEKUHTA.

Ounctka w crabunu3anus  HedrenpoaykToB. lllemounas, CcepHOKHUCIOTHAS,
aJcopOLMOHHAs W KaTaJWTUYecKas OYHMCTKa. ['MIpoouMcTKa M OYMCTKA Ha CEJEK THBHBIX
pactBopuTenax. OxpaHa OKpyXKarlel cpeasl mpu HedTenepepadboTke.

[IpombllsIeHHBIM OpraHuYecKuil cuHTe3. OCHOBHBIE TpPYNIBl MCXOAHBIX BELIECTB
(mapaduHoBBIe, oJeUHBI, allEeTHIIEH, apoOMaTHUYeCKHe, OKHUCh YIJepoJa W CHHTEe3-Ta3),
UCIIOJIb3YEMBIX B OPTaHUYECKOM CHHTE3E.

Tunosesle mnporecchl OOJBIIOTO OPraHUYECKOro CHUHTE3a: OKHUCIEHHE U BOC-
CTAHOBJICHUE, THIPUPOBAHUE U AECTUIPUPOBAHUE, TUApaTalus W JEruAparanus, TUAPOIH3,
AJKAJIUPOBAaHUE, KOHJICHCAIMS, MOJIMMEPHU3ALAs, sTepudukanus, HUTPOBAaHHUE,
raJloreHupoBaHue, cyiabpupoBanue #u T.1. OTIWYUTENbHbIE OCOOCHHOCTH MPOILIECCOB
IIPOMBIIIJIEHHOT'O OPraHU4eCKOro CUHTE3a.



CuHTe3bl Ha OCHOBE OKHCH yriepoja u Bogopoaa. Paborer Cabatrse, OpioBa, @umepa
u Tpomua. CHHTE3Bl  aJIKaHOB (mo CUHTETHYECKOTO OcH3MHA), AJIKCHOB,
KHCJIOPOCOIEPKAIINX COCTUHEHUH.

Cunre3 MetaHosia. AHaNOTUS (DYHKIIMOHAJIBHBIX CXEM IMOJIYYeHHUS a30TO-BOAOPOIHOM
cMecu ([Jis CcUHTE3a aMMHaka) M CHHTe3-ra3a (I MojydeHus MeraHousa). Dusuko-
XMMHUYECKHE OCHOBBI npouecca. IIpumenuMocTs ypaBHeHus: TeMKuHa A1 aHAIM3a CKOPOCTU
CHUHTE3a METaHOoJIa.

Texnonornueckas u (QpyHKIIMOHAJIbHBIE CXEMBbl CHHTE3a MeTaHoJia. KOHCTpYyKTHUBHBIE
OCOOEGHHOCTH KOJIOHHbI CHHTE3a U KOHTAKTHBIX CHCTEM. TEeXHHUKO-PKOHOMHUYECKHUE
MOKa3aTeu arperara ¢ COBMEIEHHON HacaJKOil KOJOHHBI.

HoBble HampaBiieHHs B pa3BUTHM IPOU3BOJACTBA METAHOJIA: YKPYNHEHUE MOILHOCTH
€IMHUYHOTO O0O0OpyJqOoBaHMS, OECKOHBEPCHOHHAs mepepaboTka CHUHTE3-Ta3a, COBMEIICHHE
CHUHTE3a METaHoJla C MPOU3BOACTBOM JAPYrMX HpoAyKTOB. OXpaHa OKpyKaroueid cpenbl B
MPOU3BOJICTBE METAHOJA.

I'maparanus sTuineHa (CEpHOKUCIOTHAs M IpsMas KaTajJuTH4yecKas) - OCHOBHOM
MPOMBIIIJICHHBI  croco0 Mpou3BojAcTBAa d3TaHoNa. DU3MKO-XMMUYECKHUE OCHOBBI U
TEXHOJIOTHYECKUE CXEMbI IpoleccoB. TEXHUMKO-3KOHOMUYECKHE IOKa3aTelu 00eux cxem
MOJIYYEHHUsI STUIOBOTO CIUPTA.

[IpouzBoncTBO BbICOKOMOJNEKYISApHBIX coeauHeHuil (BMC). CeipbeBast 0a3a, cocTaB U
ocHoBHBIe cBoiicTBa BMC. IlonuMepuszaioHHble M TMOJMKOHACHCAIIMOHHBIE MOJUMEPHI, HX
ocobeHHoCTH. TepMorIacTUUHbIE U TEPMOPEAKTUBHBIE MIOTUMEPBI.

[IpomebinenHoe nonydenue noaudtuieHoB (I[19) auskoit (IIDHII) u Beicokoit (ITDBII)
10THOCTU. OCOOEHHOCTH TEXHOJIOTMUYECKON CXEMBbl paJIuKaJIbHOM MOJUMEPU3ALMK STUIIEHA IPU
pa3MuYHBIX JaBJICHUAX B ra3oBod (ase Ha okcunaubix u llurnepa-HaTtta karanmsatopax B
anmnaparax ¢ ICeBI00KHKEHHBIM CI0EM.

Xumuyeckas MOAU(pUKAIM KaK METOJ] IPOMBILIUIEHHOTO MOJIYY€HHUs MOJIUITUICHOB C
HOBBIMHM JKCIUIyaTallUOHHBIMU CBOMCTBaMU. XJIOPUPOBAHHBIM U XJIOp-CyJIb(pUPOBAHHBIN
noausTUiIeHsl. TexHosorus nepepaboTku U obOnacTu nmpumeHeHus I19 u uznenuit U3 Hero.
DKO0JIOTHYECKHE aCTIEKThI MPOU3BO/ICTBA U NepepadbOTKU MOIUITUICHOB

6. OBPA3OBATEJIBHBIE TEXHOJIOI'N

B coorBercTBUM ¢ pabouell mporpaMMoNM M TEMAaTHUYECKUM IUIAHOM HU3Yy4YEHHE
JUCLUIUIMHBI IPOXOIUT B BUJIE€ ayAUTOPHONW M CaMOCTOSTENILHOW pabOThl CTY/I€HTOB. Y 4eOHBIN
npolecc B ayAUTOPUU OCYIIECTBISETCS B (OpME JIEKIMOHHBIX W JIAOOPAaTOPHBIX 3aHATHH.
[IpenycMOTpeHbl JIEKIIMU-BU3YyAlIU3alMi ¢ MPOOJIEMHBIM H3JI0)KEHHEM OCHOBHBIX TE€M Kypca,
KOTOphIE BXOJAT B palouyro mnporpammy (mpeacraBieHbl B Tabmune «CoaepkaHue
JUCLUIUIMHBDY). PexoMenayemble 00pa3oBaTelbHbIE TEXHOJOTHM: PEUTHHIOBas TEXHOJOTHS,
TEXHOJIOTHS HMHTETPaTUBHOIO, poOJIEMHOTO, MHHOBAIIMOHHOTO, JMYHOCTHO-
OpPUEHTUPOBAHHOTO, MU (DHEePEeHIIMPOBAHHOTO, MHIWBUIYaIbHOTO, Pa3BHBAIOIIETO OOy4YeHUS U
TyMaHUCTHYECKOro  oOpa3zoBanus. llpenycmarpuBaeTcst  uyTeHHME  4YacTH  JIGKIUH ¢

HCIIOJIb30BaHNEM MYJIbTUMEIUUHBIX CPEJICTB O0yUEHUSI.


http://pandia.ru/text/category/differentciya/

7. MIEPEYEHb YYEBHO-METOAUMYECKOI'O OBECIIEYEHUA 1JId

CAMOCTOSITEJBLHOI PABOTBI OB YYATOIIUXCS MO JUCHMUIIINHE
(MOJIVJIIO)

7.1. IlepedeHb-y4eOHO-METOANYECKOTO O0ECTICUCHHUS ISl O0YHAIOLIUXCS TI0 AUCIUILTHHE:

1. Kacatkun A.I". OCHOBHBIE€ IIPOLIECCHI U amlIapaThl XUMUYECKOW TEXHOJOruU. M.: Xumusi,
2004.

2. Kyrenos A.M., bounapesa T.U., bepenrapren M.I'. OOGmas XxuMu4ecKass TEXHOJIOTHSI.
M.: UKI1] «Axanemkuaura», 2003.

3. MyxnenoB WN.II., ABepoyx A.S., Tymapkuna E.C., @ypmep N.D. O6mas xumudeckas
TeXHOJIOTHUs /oA penakiueit Myxinenosa W.I1./. M.: Beicmas mkomna, 1984.

7.2. YkazaHus A 00y4aronuuxcs Mo OCBOCHUIO TUCITUTLIMHBI

Taéauna 7.1.
Conep:xaHue caMOCTOSATEIbHOH PadoThI 00yYAKOIIUXCS
\Homep Temvl/6onpocwl, 8blHOCUMbIE HA CAMOCMOSAMENbHOE U3VHeHUe Kon-60 Dopmel pabombi
pasoeina uacos
(memwol)
1. Moxroroeka CBIpBS K TiepepaboTke. KommiekcHoe 4 co0eceoBaHue,
HCIIOJIb30BAHUE CBIPHS TECTOBBII
KOHTPOJIb
2 ODKOHOMHS M ITyTH PALIMOHAILHOTO HCIIOJIBb30BAHUS 4
SHEPTUH. DKOHOMMS U IyTH PALIMOHAIBHOTO
MCIOJIb30BAHUS TEILIa
3 TeXHUKO-25KOHOMUYECKUE TTOKA3aTEIN MPENpPHUsi- 4 CobecenoBanue,
© mus Kunerunueckas, nuddy3nonnas u TECTOBBIN KOH-
repexoiHass 00J1acTi TPOTEKAHUS TTPOILIECCOB TPOJIb
4. Heo0xonuMocCTh CO34aHU HOBBIX XUMHUKO- 4 CobecenoBanue,
texHonornueckux npoueccon (XTII) B ycnoBusix TECTOBBIN KOH-
M3MEHEHUS CTPYKTYPBI pecypcoodectieueHus: u TPOJIb
MOBBILIEHUS TPEOOBaHUN K O€30MaCHOCTH U
AKOJIOTUYECKOM YUCTOTE XUMUYECKHX MPOU3BOJCTB
XUMHUYECKUE TPOU3BOICTBA KaK CIIOKHBIE CUCTEMBI: 4 cobeceoBaHue,
S. OCHOBHBIE MTOHATHS U IPUHIIMIIBI CACTEMHOT'O aHAIN3a TECTOBBIN KOH-
CJIOKHBIX MPOo0IeM, 00IIe METOABI CHCTEMHOTO OMUCAHUS TPOJIb
XUMHUYECKUX TPOU3BOJCTB.




6.  |Bynkanu3anus KaydyKoB, NPMHIMI METOA U 4 cobecenoBaHue,
BYJIKAHU3UPYIOIUE areHThI TECTOBBII
KOHTPOJIb

7. |Crexna. CocTaB, CTpOEHHE U KJIacCH(UKALKS CTEKOL. 4 co0eceioBaHue,
ChbIpbe B CTEKOJBHOM MPOMBIIIJICHHOCTH TECTOBBII
KOHTPOJIb

8. |[Ipou3BOACTBO CUHTETUYECKUX MOIOIUX CPEJCTB 5 cobecenoBaHue,
TECTOBBII
KOHTPOJIb

8. OHEHOYHBIE CPEACTBA JJIA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTH U
IMPOMEXYTOYHOM ATTECTALIUA

Bonpocul ona cobecedosanusn

1. Teopernueckue OCHOBBI XUMHUYECKON TEXHOJIOTUH, OO 0030p.
2. 3aKOHBI COXPAHEHUsI B XUMUYECKOM TEXHOJIOTUH.
3. Buapl marepuanbpHOTO OanaHca.
4. IlonydyeHue ypaBHeHUI pabounx JUHUN Ha OCHOBE MaTepHalIbHOTO OaaHca.
5. 3aKOHBI paBHOBECHS B XUMUYECKOM TEXHOJIOrMH. 3HaU€HHE 3aKOHOB paBHOBecus. OcoOeHHOC-
TH KOHLIEHTPAI[MOHHOI'O PaBHOBECHSI.
6. TeopeTnueckuii BBIBOJI JIMHUI paBHOBECHSI.
7. O0u1Me 3aKOHOMEPHOCTH MPOLIECCOB MEPEHOCA.
8. IloreHnmansl mepeHoca, KOX(D(UIMEHTHI B YpaBHEHUSX IE€pPEeHOCA. 3HAYCHHWE 3aKOHOB
IIEpEeHOCa B TEXHOJIOTUH.
9. Teopust mogo0us U MosenMpoBanue. Bunbl monenupoBanusi. OCHOBHBIE KPUTEPHH TOAO0HS
B TUJPO/IMHAMUKE.
10. Meto 0000MIIEHHBIX KOOPINHAT.
11. l'uaponuHamMuKa, OCHOBHBIE 3a/1a4i. [ napoMexaHndeckre Ipolecchl, 00Imuit 0630p.
12. YpaBHeHMe HEPa3pBIBHOCTH MOTOKA, BEIBOJ] M 3HAYCHUE.
13. OcHOBHOE ypaBHEHHE THAPOIMHAMMKH, BBIBOJ U 3HaueHUE. OCHOBBI TMIPOCTATHUKH.
14. TlpumeHeHne OCHOBHOTO 3aKOHa THUAPOCTATUKH. YpaBHeHue bepuymu. CMbICa IBYX €ro
dopm. IIpumeHeHHE B XUMUYECKON TEXHOJIOTHH.
15. IIpuHuMnBl U3MEpPEHHs pacxoja ruApaBIMdecKUMHU MeToaMu. OCHOBHBIE YCTpOICTBa IS
M3MEpPEHMS pacxoja.
16. YpaBuenwue ['arena-Ilyazeiins. O6macTe mpuMeHEHHSI.
17. JlokazatenbCcTBO MapabOoIMYHOCTH paclpeieieHusl CKOPOCTeH B TaMUHAPHOM HOTOKE.
18. CooTHomIeHHE MEKAY CPETHEH M MAaKCUMAIIbHOW CKOPOCTSIMHU.
19. ConpoTtuBneHue ABKEHUIO B TpyOax. YpaBHenue Jlapcu.
20. 3aBucuMocTh K03(ppHIIMEeHTa TPEHUS U COTTPOTHBIICHUS OT CKOPOCTH.
21. Pacuer TpyGoIipoBo10B. BHEIIHSS rHIpOAMHAMUKA.
22. 3agada o0TEKaHUs TBEPJIBIX TEJ KHUIKOCTBIO.
23. OCHOBHBIE KPUTEPHUH MTO100MS. DMIUPUUYECKUE 3aKOHOMEPHOCTH.
24. ConpoTHBIICHHE ABIKEHHIO B BSI3KOM cpezie. 3akoHbl CTOKcA.
25. O6001IeHHOE YpaBHEHNE OCAXKACHUS B KpUTEPHAIBLHOU (popme.
26. Ypasuenue Toneca.
27. HeomHOpoaHble CHCTEMBI, XapaKTEPUCTHKA, OCHOBHBIE CIOCOOBI pa3JeleHus. Yder
CTYILEHUS CYCIIEH3UU IIPU OTCTAWBAaHUM.
28. OcHOBHBIE TUIBI OTCTOMHHUKOB. [IpuMmep pacuera 1i1st OTCTOMHHUKA.
29. lentpudyruporanue. @aktop pazaeneHus. PacueT qaBieHus Ha CTCHKUA HEHTPUDYTH.



30. IIpunHIIMTIEI pacyeTa BpeMeHH 1eHTpudyrupoBanus. CenapaTtopsl, ITUKIOHBI.

31. Teopust B3BEIICHHOTO CIIOA.

32. [IpumeHeHre B MPOMBIIIIICHHOCTH.

33. Beipaxxenne kputepus PeifHonb/ca yepe3 pa3Mepsl YacTUIl U CKOPOCTh CPeIbl B CBOOOTHOM
cedyeHuu anmnapara. MoaudunupoBaHHbIN KpuTepuid PeiitHombca.

34. Ilpouecc ¢unbTpOBaHUS, OCHOBHBIE ypaBHEHHUS. lIpakTHueckoe orpenereHue KOHCTaHT
YpaBHEHHUS U yJENbHBIX CONPOTUBICHUI Ocalika U (pUIIbTpa.

35. OCHOBHBIE KOHCTPYKIIUU MPOMBIIUICHHBIX (PUIBTPOB.

36. TemoBble mpouecchl. 3HayeHue. OCHOBHBbIE cmoOcoObl mepenayn Teria. OCHOBHOE
ypaBHEHHE TeIUIONepeaun, XapakTepHbI TeMmmeparypHblii mnpoduis nporecca. CMbIch
Kod(UIIMEHTA TeIIONePEIadH.

37. TennonpoBOAHOCTL. YpaBHEHUE JJIS INTIOCKON CTCHKHU.

38. B3anMOCBs13b OHATHI TEIUIONPOBOAHOCTD U TEPMUYECKOE COIPOTHUBIICHHE.

39. TenmnonpoBOAHOCTh MHOTOCIIOWHOM TIJIOCKOM CTEHKH. TerIonpoBOIHOCTh ITUIMHAPUYECKON
CTCHKHU.

40. Tlonsitue cpemHedl MOBEPXHOCTH TEIJIOOOMEHA B HSTOM ciydae. TermaonpoBOJHOCTh
MHOT'OCJIOMHOW IMJIMHIPUYECKON CTEHKHU.

41. KonBektuBHas Teruioornada. CMeicn koddduimenTa TermiooTaadyn. OCHOBHBIE TEIIOBBIE
KpUTEpUU NIOJ100US.

42. XapaktepHble KpuTepraibHble ypaBHEHUSI.

43. Temmonepeaya Mpy MOCTOSHHOW TEMIIEPAType TETUIOHOCHUTEIICH.

44. YpaBHeHUE alTUTUBHOCTU TEPMUYECKUX CONMPOTUBIEHUS. Boipaskenue nis koddduipenta
TEIUIONEepeIauH.

45. PaznuyHble CXEMBI TEIIOOOMEHA: MPOTUBOTOK M NPSIMOTOK; CXEMbI C MOCTOSHHBIMU U
NEPEMEHHBIMU TEMIIEpaTypaMu TerioHocutenei. [Ipumepsl ycTaHOBOK.

46. Temonepeaaya Opu MEPEMEHHBIX TeMIIEpaTypax TeIIOHOCUTENeH. BBIBOJ BeIMUYMHBI
CpEeIHEN IBUKYIIECH CUIIBI.

47. OnpeneneHue CpeJHUX TEMIIEPaTyp TEIIOHOCUTENEH.

48. TIpoMBIIIUIEHHBIE CTTOCOOBI TIOABO/IA U OTBOJIA TETLIA.

49. OcHOBHBIE XapaKTEPUCTHKH TeIIoHOCUTeNe. OCHOBHBIE THUIIBI TEINIOOOMEHHUKOB.

50. Knaccudukanus MaccooOMeHHBIX TporieccoB. OCHOBHOE ypaBHEHHE MaccoIepeIay.
CwMmbica ko3¢ duIieHTa Maccornepeaayu.

51. OcoOeHHOCTH OIpeAeNeHUus] JBWKYIIMX CHJI TpU  Maccomepenade. KoHBekus u
MmaccooTtaaya. CMbich ko3 duimenTa MaccooTAauH.

52. OcobernocTr POt N3MEHEHNST KOHIIEHTPAINH [T Pa3IMYHbIX CITyJdaeB.

53. Beipaxenue ko3 duunenta macconepenaun yepe3 K03 PpuineHTs MaccooTIauu.

54. OcHOBHBIE KpUTEPHH [T0100MS B MPOIIECCaX MACCONEPEayn.

55. Ileperonka u pekTudukanus. Y paBHeHUs pab0UYMX JIMHHUH Mpolriecca peKTU(HUKAIIH.

Ilpumepnulit Komnaekm 3a0anHuil 0711 KOHMPOALHBIX pAdOmM NO OUCYUNIUHE
«Xumuueckan mexnonoun»

Bapuanm 1

1. Beicota nopuctoro cios 0,5 M, mnoTHOCTh yactuil 1600 Kr/m° , TIOpo3HOCTh 35%. Brruncnuth
TUPABIMYECKOE COMPOTUBIICHUE TIOPUCTOTO CIIOSI.

2. [lokazanus BoasHOTO BakyyMeTpa 272 mM. KakoBo naBneHue B anmapare, ecii atMmocdepHoe
nasienue 750 mm pt. c1.? IInotHocts pryTH 13,6 r/em’.

3. IIpu kakoil CKOpOCTH IBMKEHUS CTEKJISIHHOTO IIapuka nuamerpoM 1 mm B Bozge mpu 20°C
o0TeKaHne MOXKHO CUYUTATh JJAMUHAPHBIM?



4. Topstunii pacTBOp OoXJaxaaeTcss B xoyomaminbHUKe Bogoi or 90 C go 50 C. Oxmaxpgaromias
BOJa HArpeBaercs OT 10°C o 30°C. Boumcnuts CPEIHIOI0 DPa3HOCTb TEMIEpaTyp
TEIJIOHOCHUTEJIICH.

5. laBnenue B OyTBUIKE C Ta3MpOBaHHOW BOAoW 3 atMm. KakoBa KOHIIEHTpaIysl YIIIEKUCIIOTO rasa
B BoJie, ecnii koHcTaHnTa ['enpu 1500 atm?

Bapuanm 2

1. KakoBa TemIoONnpoBOJHOCTh M3OJISAIUM M3 JBYX CIOEB: 3 cM jaepeBa M | cM meHoruiacta?
VY nenpHbIC TEMIonMpoBoAHOCTH cooTBeTCTBEHHO 0,20 BT/(M rpax) u 0,05 B1/(M rpan).

2. Koodduiment mMaccooTnaun aMmmuaka B Bosayxe 0,68 (r/c)/(m? Moib/Mois). Konuenrparus
raza B Bo3nyxe 5 % (00.). KakoBa KOHIIGHTpalusi y MOBEPXHOCTH PAcTBOpPA, €CIIM TUIOTHOCTh
MaccoBoro moToka cocrasmsier 0,01 (Mob/c)/m>?

3. KoaddunueHTsl MaccooTauu MpHU MOTJIONICHUH Ta3a KHIKOCTbIO PaBHBI COOTBETCTBEHHO
0,4 (r/c)/(M2 moms/monb) u 0,01 (r/c)/(M2 1/r). Koncranra paBHoBecus 0,1 (Moyb/MOIB)/(T/T).
Bbruuciuth k03 GUIIMEHT Macconepeavu.

4. Koapdumuentsr Teruroornaun 600 u 1800 Bt/M2 rpaj, TEIIONpOBOIHOCTD JKEJIC3HOW CTCHKH
7000 B1/M2 rpaa. Berancauts K03 PUIIMEHT TETUIONEpe ayn.

5. B abcopbep moctynaer Boga co ckopocthio 100 JI/MHH ¥ TIPOTHBOTOKOM Ta30Basi CMECH,
conepskamias 50 % (00.) ammuaka, B koiudectse 1,2 M3 /gac. PacTBop Ha BBIXOJE CONEPKUT 6,8
% (macc.) ammuaka. KakoB coctaB BbIXoiA1IeH Ta30BOM cMecu?

Bapuanm 3

1. Ilpu OpokeHnH KBaca KOHLEHTpauus yriekucioro rasza jpocruraetr 1 % (macc.). KakoBo
JIaBJIEHUE B €MKOCTH, eciu KoHcTaHTa ['enpu 1500 atm?

2. PactBopumocts comu 400 1/nm. HawanmpHas ckopocth pactBopenus 40 (r/c)/m2 . OueHuTh
koadurment nuddysuu, cuntas Tonmuny auddysuonHoro cios 10 mxm. 10-9.

3. MonbHble q0mu BemecTBa B nBYX kuakocTsx 0,001 u 0,02. KoncranTta pasroBecus 0,01.
[TnoTHOCTH MOTOKA NpH 3KcTpakuuu 0,2 MMoib/M2 . KakoBbl KO3 GHUIIMEHTH Macconepeiaun?
4. Onpeaenuth K03 (HULHEHT Maccolepeiadl IpyU KUIIEHUH BOJIbI HA OTKPBITOM BO3yX€E, €CIIH
3a 1 c ucnapsercs 30 r/m>.

5. I'opsiunii pactBop B XxonoawibHuKe oxJyaxzaaercs or 90 C mo 50 C, oxnaxnjaromas Boja
Harpesaetcs oT 5 C 1o 25 C. Kak CHIIBHO pa3in4aroTcs pacXoAbl TEINIOHOCUTENIEH?

Bapuanm 4

1. Tlpn kakoi MakCHMMaJbHOH CKOPOCTH TEUEHHs IIIMIEpUHA B TPyOKe AHaMeTpoM 25 MM
COXpaHseTCs JIJAMMHAPHBIN pexxuM? BszkocTs raunepuHa npuHaTh pasHou 0,8 Ilaxc; mmoTHOCTH
— 1230 kr/m’.

2. Kpyriyro TpyOy Ha HEKOTOPOM ydacTke AeGopMHUPOBAIH B TpYOy C KBaJpaTHBIM CEUCHUEM,
COXPaHMB TONIMHY CTEHOK. Kak M3MEHUTCS CKOPOCTh HAa ATOM y4acTKe?

3. Bona HarpeBaercsi B TETNIOOOMEHHHUKE OT 10° C 0 50° C IIpU CpEeHEN TeMIepaType CTEeHKU
80°C. KaxoB KOX(QQUIMEHT TeIUI00TAau, €ClIH MOBEPXHOCTh TerooomeHna 20 M, a pacxon
Boxsl 10 m/c?

4. CkopocTb Te4YeHHs BOJBI NPH CyXKeHHHu TpyObl yBemumumiack ot 0,2 mo 0,9 m/c. Kak

U3MEHWIOCEH JaBJIcHUE?



5. Temmeparypa B opamxkepee +20 C, na ymume -20 C. Ilepemanm TemrepaTypbl B
CaHTUMETPOBOM CTEKJIE 16°C. Kakos KodpduuueHT Ttertonepeaayn? TemIonpoBOAHOCTD
crekna 0,7 Bt/(M rpan).

KpnTepml OILICHKH O0TBE€TA CTYJACHTA IPU BbLINIOJTHCHUH KOHTpOJ’IbHOﬁ paﬁoTbI

Onenka TpeGoBanusi K 3HAHUAM

OTIIMYHO IIPUBEACHBI IOJHBIE [PABUJIbHBIE PELIEHUS, OTBETHl I'PAMOTHO
apryMeHTHPOBAHBI

XOpOLLIO JIOTIYIIEHbl HE3HAYUTEbHbIE IMOIPELIHOCTH IIPU OTBETaX Ha BOIPOCHI,

aprymMcHTalnus ObLIa He MMOJIHOM

YAOBJICTBOPUTCIBHO B orBeTax Ha HEKOTOPLIC BOIIPOCHI NOIMYIICHBI FI)Y6BIC OIJ_II/I6KI/I, 4acCTb
BBIBOZOB HC apryMCHTHPOBaHa U1K apTYMCHTHUPOBAaHA HCIIPABUIILHO

HeynoneTBoputesnbHO | OtBetsl Ha 50 u Oonee % BOMPOCOB OMIMOOYHBI, OOJBITUHCTBO
BBIBOJIOB HE apryMEHTHUPOBAHbI MJIM apTyMEHTHPOBAHbI HEMIPABUIBHO

Tunoevie 60npPOCHL K KOJUIOKGUYMY RO meopemudecCKum
OCHOBAM XUMUYECKOI MEXHON02UU

1. OcHoBHBIE 3a/1a4M HAYKH O MpoLieccax U ammaparax.

2. Knaccugukanusi OCHOBHBIX MPOU3BOACTBEHHBIX MPOIIECCOB: 10 COJEPKAHUIO, IO H3MEHEHHUIO
apaMeTpoB BO BPEMEHH, 10 OPraHU3aLHH.

3. 3aKOHBI COXpaHEHHUsI OCHOBHBIX CYOCTaHIIMHA B XWMHYECKOW TEXHOJOTHH: MAacCChl, SHEPTHH,
UMITYJIbCA.

4. 3axonbl paBHOBecusi. OCHOBHBIE 3a/1a4H, pelllaeMble IPU MOMOIIY 3aKOHOB PAaBHOBECHSI.

5. YcnoBus TepMoauHaMuyeckoro pasHosecus. [pasuiio ¢as ['nboca.

6. Mexannueckoe ¥ TEIUIOBOE paBHOBecHe. PaBHOBecrme B MacCOOOMEHHBIX MpoIieccax,
XUMHUYECKHH MOTEHIAI.

7. BbIBOJI TEOpETHUECKUX JIMHUN paBHOBECHUs Ha npuMepe 3akoHoB ['enpu u Payms.

8. 3akonsl nepenoca. [loreHiuans nepeHoca, rpaMeHThl MOTEHIMAIOB IepeHoca.

9. O0mmii BUI ypaBHEHHH TepeHoca cyOcTaHnuil. OOMHOCTh KOAPPHUINEHTOB B YpaBHEHHSIX
nepeHoca.

10. 3akons ®uka, Oypbe, HproTOHA (BSA3KOTO TPEHHUS).

11. Teopuss mnomobus u MonenupoBanue. CyIHOCTP METOJOB  MaTeMaTHYECKOTO
MOJIETTUPOBAHUSI.

12. MogenupoBaHue Ha KOIMUAX, MOJENAX almapaToB W MX dYacTe — ¢usndyeckoe
MOJIEJTUPOBAHUE.

13. Cummnexcsl, UHBapuaHTHl MoA00Ms. MoaenupoBaHHE C HCHOJIb30BaHHEM OOOOIIEHHBIX
KOOpJIMHAT, OCHOBHBIE KpUTEpPUM MOJOO0US B THAPOMEXaHMYECKUX Imporeccax: PeiiHonbica,
®pyna, Diinepa, roMoXpoHHOCTH. KpuTepuaibHble ypaBHEHUS.

I(pumepuu OUCHUGAHUA Omeemos

KonnokBuym cuurtaercs CHaHHBIM, €CIM OTBEYAIONIMI J1aeT JAOCTATOYHO MOJIHBIA OTBET,
MOHMMAET CBA3b MaTepualia JaHHOTO paszzelia C IPYruMH, B cllydae 3aTPYAHEHHM OTKIMKAETCS




Ha IMOJCKAa3KM U HAaBOAAIIHUE BOIIPOCHI. KOHHOKBI/IYM CUHUTACTCsA HECAAaHHBIM, €CJIN OTBCYAIOIITHI
HC MOXKCT JaThb Pa3BCPHYTOrO0 OTBCTA, EMY H HC ITOMOT'atOT MOJACKAa3KHU U HABOAAIINUEC BOIIPOCHI.

Tunoevie 6onpocwl K 3auume no 1a60pamopHvim paoomam

1. DKBUBaJICHTHBI TUAMETP CEUEHHs KaHaia, TPyOONpPOBOJA; SKBUBAJICHTHBIA IUAMETpP Tela,
YaCTUIIBI.

2. OCHOBHOE ypaBHEHUE TMJIPOJMHAMHMKHU: CHUCTEMa ypaBHEHUH Oiinepa, ypaBHeHus HaBbe-
Crokca.

3. OcHOBHOE ypaBHEHHUE rUAPOCTaTUKH (3aKoH [lackans) u ero mpakTHueckoe NpuMeHEeHHeE.

4. Ypasuenue bepuymiu u ero npumeHenue. Mcreuenue sxuIKOCTH U3 OTBEPCTUN pe3epBYyapoB.
5. 'uapaBnnyeckue METOAbI U3MEPEHUSI pacxoa KUAKOCTEH U ra3oB.

6. 'mapaBnuyeckoe CONPOTUBIICHUE TPYOOIIPOBOIOB H aIlapaToB.

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

8. 3agaua oOTeKaHUs >KUIKOCTBIO TBEPIBIX TEJI, OCHOBHBIE KpHUTEpUU Homodwms: PeliHombica,
Ditnepa, Apxumena, JIsmeHko.

9. OcHoBHBIE peXHUMBI OOTeKaHUs. 3aKOHBI TpeHuss u ocaxneHus Ctokca. OCHOBHBIE THIIBI
OTCTOIHHKOB HETPEPHIBHOTO U MEPHUOJUUECKOTO ACHCTBHS.

10. ITpumeps! pacuera orcToiHUKOB. LleHTpudyruposanne. OCHOBHBIE PUHIIHITBI, HA3HAYCHUE.
11. HenTtpobexHoe yckopenue. GakTop pasieneHus.

12. OcobeHHOCTH pacueTa BPEMEHH IPOIIecca, pacieT AaBJICHUS HA CTCHKHU IICHTPU(YTH.

13. OcHOBHBIE KOHCTPYKLIUU IIEHTPU(YT, CEapaTOpOB, LIUKIOHOB.

14. [IBuxenue ®KuaAKoCTEN U ra3oB yepe3 nopuctele ciiou. ConpoTUBIIEHUE TOPUCTOTO CIIOS.
15.Koadpdumment tpeHus. MoaubunupoBanHblii  kputepuii  Peiinonpaca.  Ilpomecc
GuIbTpOBAHUS.

16. dpwxyume cunbl. ConpoTHBIeHHE oOcajka, (uibTpa. YAeIbHOE CONpPOTHBIICHHE.
®u3nUecKuil CMBICT BETUYNH CONMPOTHUBIICHUS (0caaka u GpriibTpa).

17. OcHoBHOe ypaBHeHUEe (uiabTpoBaHUsA. OCHOBHbBIE CHOCOOBI OIpPENEIEHUS] KOHCTAHT
¢unbTpoBaHus. OCHOBHBIE CIOCOOBI TEpeAayd TEIUIOTHI: TEIUIONPOBOAHOCTh, KOHBEKIIUS,
TEIUIOBOE U3IIy4YEHHUE.

18.3akon Credana-bonpiimana. OcHOBHOe ypaBHeHHE Teruionepenadn. Koaddumment
TeruIonepeaun, GU3NIecKuil cMbIca Kod(puImeHTa.

19. JIBmwxkymiast cuina, CpeHAN TeMIiepaTypHbIi Harop. TertonpoBogHOCTh. 3akoH Dypre.

20. Y aenbHast TEIIONPOBOAHOCTD, (GU3NUECKUN CMBICT K03 (pUILIMEeHTa TemI0NpPOBOHOCTH.

21. YpaBHEHHE TEIUIONMPOBOAHOCTH IUIOCKOW CTEHKH. TeruIonpoBOJHOCTh MHOTOCIOWHON
CTEHKHU. Y paBHEHHUE TEILIONPOBOJHOCTH WIMHIPUUECKON CTEHKH.

22. YpaBHEHHE TEIUIOOTIa4d, 3aKoH oxjaxaeHus Heiorona. Koaddunuent Temmooraauu, ero
¢usnueckuit cmbicin. OCHOBHBIE KpPUTEpUHM MOA00Ms TEIUIOBBIX TpoueccoB: Hyccenbra,
I'pacroda, Ilexne. [Ipumepbl KpuTEpUATBHBIX YPAaBHEHUH TETIOOTIA4H.

23.Teruonepenaya MpH  TOCTOSHHBIX ~ TEeMIepaTypax  TEIJIOHOCHUTENeH.  YpaBHEHHE
aJIMTUBHOCTH TEPMUYECKUX CONpPOTUBIEHUI. Temionepeaaya npu nepeMeHHbIX TeMIepaTypax
TerioHocuTeneil. CpeqHssa ABUKYILAs CUIIA ITPOLecca, CPEHUN TEMIIEPATypHBIA HaIIop.

24. Knaccudukarus MaccooOMeHHBIX TporieccoB. OCOOCHHOCTH  KOHIICHTPAIMOHHOTO
paBHOBECHs B  MAacCOOOMEHHBIX TIpolleccax, OIpeJesieHue HalpaBlIeHHs  Ipolecca
MaccoIepeHoca.

25. OcHOBHBIE TpaBWiIa M 3aKOHBI Macconepenadd. KoadduimeHnTsl Maccomepenau, HX
(GU3MYECKUH CMBICI, pPa3MEpPHOCTh; JABWXKYIIWE CHJIBI Macconepenaund. Koaddurment
MacCOOTAauH, ero GU3NIEeCKuil CMbICH, pa3MepHOCcTh. OCHOBHOM 3aKOH MacCOOTAAYH.

26. Macconepenaya u (a3oBble CONPOTHBICHHUSA. YPaBHCHHE aIIUTHUBHOCTH (Da30BBIX
COIIPOTUBIICHUIA.

27. Ileperonka >xunkoctedd. CrnienaibHbIC BHJIBI TIEPETOHKU: BBINIAPKA, MPOCTasi MEPErOHKa
(nBOliHAsI, TPOITHAS ), IEPETOHKA C BOJSIHBIM [TapOM.

28.IToHsATHE O TEOPETUIECKUX CTYICHAX pa3/IeeHHs (TEOPETUICCKUX TapesKax).



29. Pextudukanus. KoncTpykumm pektudukanuoHHbix anmapatoB. OCHOBBI pacyeTa
peKTU(UKAIMOHHON KOJOHHBL. PerynupoBanue npoiecca peKTHPUKAIIH.

30. AGcop6musa. Koaddumumentsr maccomepenaun npu adbcopOumu. YCTPONCTBO M pacyer
abcopOepos.

Kpumepuu 3auwumol 1ad6opamopnsix padom

Pabora cuntaeTcs 3alIUIIEHHON MPH CIEIYIOMUX YCIOBUAX:
- y4yacTH€ B BBIIOJHEHMH pabOThl; - MPEJOCTaBIEHUE OTYeTa, O(GOPMIIEHHOTO B

COOTBETCTBHH C y‘Ie6HO-MCT0I[I/ILIeCKI/IMI/I MMOCOOMSIMH K J'Ia60paTOprIM pa60TaM;

- KpaTKue, HO AOCTATOYHO COACPIKATCIILHBIC OTBCTHI Ha 2-3 BOIIpOCa U3 IpujIiaracMoro

crnucka. [Ipu HeBBIMOIHEHUH JTH000TO U3 TPEOOBAHUI, IEPEYUCICHHBIX BBIIIE, OCTAIbHBIE MOTYT
OBITH 3aUTEHBI, HO pa0oTa He OyIeT CUMTATHCS 3AIMUIICHHON, TOKA HE OYAYT BHITIOJHEHBI BCE
TpeOOBaHMUS.

[Tpr HaMMUMU HE3aIMIICHHBIX Ja0OpaTOPHBIX paboT, YTO PAaBHOCHIBHO HEMPOXOKICHUIO

IMPpaKTUKyMa, O6y‘l8.lOH.[PIfICH HC JOITYCKacCTCA 40 9K3aMCHaA.
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Hepeueub B60NPOCO6B K IK3AMEHY

ChbIpbe XMMHUYECKON MPOMBIIIEHHOCTU. ChIpbe, MPOIYKThl, OCHOBHBIE MaTE€pUallbl, OTXO/bI.
KomMIiuiekcHoe neronb30BaHUE ChIPbSL.

[Tpuniune! oboramenus ceipbs. [ poxoThl. ['paBUTAalIMOHHOE pa3/ieNieHue - CyX0e B MOKpOE.
DNEKTPOMArHUTHBIE U 3JIEKTPOCTATUUECKUE METOIbI 000TalleHHs ChIpbs. [Ipyrue crnocoObl.
Bopa B XuMH4€CKO#l TPOMBILIIIEHHOCTH.

OHepreTvka XHMMHUYECKOH mpomblnUieHHOCTH. Mcrounuku sHepruu. Koadouiment
UCIIOJIb30BaHUS CBIPBS.

VY CTpoHCTBO U Ha3HAYEHHE PEKYIIEPATOPOB, PETEHEPATOPOB U KOTJIOB-YTHIIN3ATOPOB.

Cramuu TexHoJormueckoro mporecca. OOmacTu mpoTekaHus mporeccoB. DaxkTopsl,
BIIMSIOLIME Ha CKOPOCTH MpoIiecca.

TexHomornueckuii pexum. IlapameTpbl TEXHOJIOrMYECKOro pexuma. [oMoreHsHele u
TeTEPOre€HHBIE TPOLIECCHI.

[lepuoanueckue u HempepbiBHbIE npoliecchl. [lonHoe cMmelenne U ujeanbHOE BBITECHEHUE.
N3orepmuueckue, u3o0apHble, H30XOpHbIE M aaAMabdaTHYecKue TMpoLecchl. DHI0 - U
HK30TEPMHUECKUE MTPOLIECCHI.

PaBHOBecue B TexHosormdeckux mnporeccax. KoHcTanTta paBHOBecus. Bbixon mpoaykra.
Crenenb npeBpaiieHus. PABHOBECHBIN U TEOPETHUECKUN BBIXOJ MPOIYKTA.

CKopocTh XMMHUYECKHMX IpoleccoB. J[BWymias cuia mnpouecca. BinsHue napameTpoB Ha
CKOPOCTh XUMHUYECKUX peakiuii. Kunetnueckre KpuBbI€ Ui pa3IMuHbIX TUIIOB PEaKInil.
[lepememmBanue TBepAbIX pearupyromux BemiecTB. CrocoObl yBETUYEHHUS IMOBEPXHOCTU
conpukocHoBeHMs. [IpuHuun nelcTBus OalHU ¢ pa3OpBI3TUBAHHMEM JKUAKOCTH, amrmapara
6apOOTa)KHOTO THIIA, anmnapara ¢ NEHHBIM CJI0EM >KUKOCTH.

[TpstMmoTOUHBIE, TPOTUBOTOYHBIE U MIEPEKPECTHBIE MPOIIECCHI.

ITepuoanueckne, HENPEPBIBHBIE U CMELIAHHBIE MPOLIECCHI. TEXHOIOTUYECKHE CXEMBI.
KaTtanutunueckue nmporeccsl.

[TpumeHeHue, CBOMCTBA U CIIOCOOBI MOTYYEHUS! CEPHOIN KUCIOTHI.

[TpousBojicTBO Muokcuaa cepbl. O0xur kordemaana. Ouncrka SO,.

Hutpo3uslii  crnoco® mnpou3BOACTBA CEPHOM KHUCIOTHL [IpenMyiiecTBO M HEIOCTaTKH.
TexHomornueckas cxema.

KoHTakTHBII c10cO0 MPOU3BOJCTBA CEPHON KHUCIIOTHI.

AOGcopOuumst cepHoro anruapua. KoHIIEHTpUPOBAHUE CEPHOIN KUCIIOTHI.

CpolicTBa aMMMaka. XUMHYECKass M MPUHLMIIHMAIbHAS CXEMbl IPOMU3BOJCTBA aMMMAKA.
Konsepcus CHy 1 okucu yriepoaa.
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OuncTka NpUPOIHOTO U KOHBEPTUPOBAHHOTO T'a30B.

Paznienenue KOKCOBOTrO ra3a METOAOM ITyOOKOTO OXJIaKICHHUS.

TeopeTnueckre OCHOBBI CHHTE3a aMMHUAKa.

[TpompblIeHHbIE CIOCOOBI MOTyYSHHSI aMMHAaKa.

[TpousBoacTBO a30THON KUCIOTHL. KoHTakTHOE OoKkucieHne ammuaka. OKHCIEHHE OKUCH a30Ta
JI0 IBYOKHCH a30Ta ¥ a0COPOIIHsI IBYOKHCH a30Ta BOJIOM.

[Tpon3BOACTBO KOHIIEHTPUPOBAHHON U pa30aBICHHOM a30THOM KHCIIOTHI.

Munepainbnbie ynoopenus. Knaccudukanus. Pons ynoOpenuii.

®docdopubie ynodbpenus. [IpousBoicTBo mpoctoro cynepdocdara.

HenpepsiBHBIN crioco0 mpon3BoacTBa cynepdocdara.

[TpousBoacTBO (hochopHOI KMCIOTHI M IBOMHOTO cynepdocdaTa

[Tpon3BOACTBO KOHLIEHTPUPOBAHHBIX (POCHOPHBIX yI0OpEeHHMI

Kanwuiineie ynoopenus

A3zotHble ynoopenus. [Ipon3BoacTBo ammuauHoii cenuTpbl. Cxema mporecca

[Tpou3BoacTBO Kapbamuia (MOUYEBUHBI) U CyJIb(ara aMMOHHS.

Kanuitasie ynoOpenus

Texnonorust cunukaroB. Ortpaciy, 1osiydaeMble NpoayKThl. ChIpp€  CHIJIMKATHOMN
MPOMBIIIIICHHOCTH.

IIpon3BOACTBO KEPAMUKH

Bsoxymue BemiectBa. Tumbl. Bo3myliHas u3BeCTb, THMIICOBBIE M MarHe3WallbHbIC BSIKYIIIHE
BELIECTBA.

['unpaBnuyeckue BSXKYIINE BEIIECTBA

Kucnoroynopssie BsKylue BEIIECTBA.

Crexkno. Cocra. CeIpbe AJ1 IPOU3BOICTBA CTEKJIA.

TexHonorus Npou3BOJICTBA CTEKIIA.

MeTopl TPOU3BOICTBA CTEKOI

[TonsTne o metasmypruu. [lonstue o pynax. MeToasl BEIIEIEHUS METAILUIOB U3 PYI.

TonnuBo U OTHEYNIOPHBIE MaTEpUaJIbI

OcHOBHBIE CBOMCTBAa METAJJIOB U CIIJIABOB

Mertamnyprusa antomunus. CpoiictBa amoMuHusA. Ceipbe. HapogHOXO03MMCTBEHHOE 3HAYECHHE
AIIOMHUHHUS U CILIaBOB.

ITpon3BOACTBO aTIOMUHUSA IIEKTPOJIN30M TIIMHO3EMA

Mertamnyprus uyryHa. Ceippe. MeTaiuryprudeckue rneuu. Y CTpouCTBO JOMEHHOM MeuHn.
BelnnaBka 4yryHa B JOMEHHOM TICYH.

TeopeTnueckre OCHOBBI JIOMEHHOI'O IIpolecca. XapakTepUCTUKAa YyryHa M JIOMEHHBIX
(beppocmiaBoB.

Meramnyprus cranu. beccemepoBCckuil mpolecc MpoOnu3BOJACTBA CTANIH.

Mertamtyprus ctani. ToMacoBCKHi crioco0 Mpou3BOJCTBA CTAIH.

MapreHoBckuil mporuecc npousBojactsa cranu. [Ipeumymectsa ero. IlpousBoacTBo cranu B
IIEKTpONEeYax

Kparkas xapakrepuctuka cranei. Jlernpyroniue sneMmeHTsl. [Ipumenenue cranm.

['oproune BemecTBa. ECTECTBEHHOE M MCKYCCTBEHHOE TOIUIMBO. XapaKTEPUCTUKA TBEPIAOTO
torunBa. Pabouee TorumBo. TenaoTBopHas CiocOOHOCTh TOILIIMBA.

Pa3BuTHe KOkCcOXMMHUECKHX IporieccoB. COCTaB M CBOMCTBA KOKCA.

ChIpbe 119 KOKCOBaHUA.

[Tponecc kokcoBaHUs. XUMHU3M M (PU3UKO-XUMHUYECKasi XapaKTePUCTUKA Ipoliecca.
YeTpoilcTBO KOKCOBBIX OaTapeit. PaboTa KOKCOBBIX OaTapei.

3arpyska 1 BBITpYy3Ka KOKca U3 KOKCOBBIX OaTapei.

VYnaBnuBaHue JETY4YHUX MPOAYKTOB KOKCOBaHHS U MepepadO0TKa KAMEHHOYTOJIbHOM CMOJTBI.
[TonmyxokcoBanue yris. HasnaueHne. OCHOBHBIE TEXHOJIOTUYECKUE PELICHHUS.

["a3udukanus TBEpIOTro TOIUIMBA.

Hedts. O6mas xapakrepucTuka. YTiIeBOIOPOIHBINA U (PPaKIIMOHHBIA COCTaB HEPTH.



67. Metonbr mepepabotkn HehTu W HedTenpoaykroB. Dusmueckme wmetonpl. Cxema ABT
(armochepHO-BaKyyMHOH TpyOUaTKH).

68. Xumuueckue wmeronbl mepepaboTku HedTu. XWMH3M Mpoliecca. BiusiHHe pa3inYHBIX
(axTOpOB Ha mporecc.

69. XapakTepucTHKa OCHOBHBIX XUMHUYECKUX MPOIECCOB

Ilpumeput IK3aMeHAUUOHHBIX OUNIEMOE
UHI'YIIICKUHN FOCYI[APCTBEHHI)II71 YHUBEPCUTET
IK3aMeHALUOHHBIN Onjer Ne 1

IIo xypcy «XMMHYECKAS TEXHOJIOT M)

IJIFA CTYIEHTOB 4 Kypca cnenuaJabHocTH «DPullX»

Bonpocsl. 1. [lpunnunsr oborameHust ceipbsi. ['poxotsl. ['paBUTAaIMOHHOE pa3jeieHue -
CyX0€ M MOKpoOe€. DJIEKTPOMAarHUTHBIE M DJIEKTPOCTaTUUECKUE METO/Abl OOOTaIllEHHs ChIPbS.
pyrue cnocoOsb!.

2. CpoiicTBa amMMuaka. XUMHMYecKass M IpPUHLMIIMAIBHAS CXEMbl MPOU3BOJCTBA AMMHAKA.
Kounsepcust CHy u okucu yriaepopa.

3. YnaBiuBaHUE JETy4UX MPOAYKTOB KOKCOBaHMS U MepepadboTKa KAMEHHOYTOJIbHOW CMOJIBI.

bunet paccMoTpeH U yTBep»KAEH Ha 3aceaHuH Kadeapsl

3aB. kadenpoii, mpodeccop A.M. CanamoB

UHT'YIICKUN FOCYl[APCTBEHHI)Iﬁ YHUBEPCUTET
IK3aMeHAUMOHHBIN Omier Ne 2

Mo kypcy «XuMHYeCKASA TEXHOJIOTHA»

IJIA CTYAEHTOB 4 Kypca cnenuaJabHocTH «DPullX»

Bonpochl. 1.Ctammu TexHOIOTHYECKOro mporiecca. OONacTH TPOTEKaHUS TPOIIECCOB.
®DaxTopHkI, BIUSIONIUE HA CKOPOCTH TpoIiecca.

2. ®ochopubie ynoopenus. [IponsBocTBO nmpocroro cynepdocdara.

3. Toproune BemecTBa. EcTecTBeHHOE U HCKYCCTBEHHOE TOIUIMBO. XapaKTEPUCTHUKA TBEPIOTO
tornBa. Pabodee TorumBo. TemmoTBopHas CIIOCOOHOCTH TOTIIIMBA.

buner paccMOTpeH U yTBep:kJieH Ha 3acelaHuM Kadeapbl

3aB. kadenpoii, mpodeccop A.M. CanamoB

I(pumepuu OUEHKU omeema HA IK3AdMEHe



4-0annpHas ImIKaa
(YpoBeHb
OCBOCHHS)

IToka3arenn

Kpurepun

OTnn4HO
(TOBBIIIEHHBII
YPOBEHD)

Xopo1io
(6a30BbIi
YpOBEHbB)

VY 10BIETBOPUTETD
HO
(moporoBbIit
YPOBEHB)

HeynosnerBopure
JBHO
(YpoBeHb He
chopmMupoBaH)

. IlomHOTA WM3NIOXKECHUSI

TEOPETHYECKOTO
MarepHana;

. IlomHoTa u

IIPABUJIBHOCTb
peLeHus
[IPAKTUYECKOIO
3aJlaHus;

. IlpaBunbHOCTD W/WIIK

apTyMEHTHPOBAHHOCT
b H3JI0KEHUS
(mocnenoBaTeIbHOCTh
JIeUCTBHI);

. CaMOCTOATEIIEHOCTD

OTBETA,

. Kynprypa peuu;
. U T,

CTyneHTOM JaH TIOJHBIM, B JIOTHYECKOM
MOCJICIOBATEILHOCTH Pa3BEPHYTHIA OTBET
Ha T[IOCTaBJIEHHBIM  BOIpOC, TJ€ OH
MPOJICMOHCTPUPOBAJI 3HAHUS TIpeIMeTa B
NOJTHOM o0beMe y4eOHOH mporpammsl,
JIOCTATOYHO r1y00KO OCMBICIIMBAET
JTUCLUHUILIIUHY, CaMOCTOSTCILHO, u
HCYEPITHIBAOIIIEC OTBEYAET Ha
JIOTIOJIHUTEIIbHBIE ~ BOMPOCHI,  MPUBOJIUT
COOCTBEHHBIC TPUMEPHI IO MPOOIEMATUKE
IIOCTaBJICHHOI'O BOIIpOCA, penmi
MPEAJIOKEHHBIC TTPAKTHYECKHE 3aaHus 0e3
OIINOOK.

CryaeHTOM JaH pa3BEpHYTHIM OTBET Ha
MOCTaBJIEHHBIM  BONpPOC, TA€  CTYACHT
JIEMOHCTPHUPYET 3HAHUS, TPHOOPETECHHBIC HA
JEKIMOHHBIX M CEMHHApCKUX 3aHATHAX, a
TAKXE TMOJTYYECHHBIE MOCPEICTBOM M3YUYEHUS
00s3aTeNbHBIX Y4€OHBIX MAaTEpPHAJIOB IO
KypCy, AaeT apryMEHTHPOBAHHBIE OTBETHI,
MPUBOJUT MPUMEPHI, B OTBETE PUCYTCTBYET
CBOOOJIHOE  BIIAJIECHUE  MOHOJIOTHYECKOM
pPEeYBI0, JIOTUYHOCTh U IOCIEN0BATEIBHOCTD
otBeTa. OHAKO JOMYCKAETCsSs HETOYHOCThH B
OTBETE. Permn MPEIJI0KEHHBIE
MpaKTUYECKHE 3aJaHusi C HEOOIBIINMHU
HETOYHOCTSIMH.

Cryaentom JaH OTBET,
CBUJICTEILCTBYIONINY B OCHOBHOM O 3HAHUH
MPOLIECCOB n3y4yaemMoit JMCHIMITINHEIL,
OTJIMYAIOIIHUICS HEAOCTATOYHOW TITyOMHOM
U TIOJHOTOW PACKPBITUS TEMBI, 3HAHHEM
OCHOBHBIX  BOIIPOCOB  TeOpuH,  ciabo
c(OpMUPOBAHHBIMU  HABBIKAMHU  aHaJIH3a
SBJICHWM,  TIPOILIECCOB,  HEIOCTATOYHBIM
YMEHHEM  JaBaTb  apryMEHTHUPOBAHHBIE
OTBETHI 51 MIPUBOJANTH TIPUMEPHI,
HEJIOCTATOYHO  CBOOOJHBIM  BJIAJCHHUEM
MOHOJIOTHYECKOW PEYbI0, JIOTUYHOCTHIO H
MOCIIEJOBATEIIFHOCTHIO OTBETA.
JlomyckaeTcsi ~ HECKOIbKO  OIMIMOOK B
COJIEpKAHUU OTBETA n pernieHuu
MPAKTUYECKUX 3aaHUM.

CTyaeHTOM JaH OTBET, KOTOPBIA COJEPIKHUT
pan CEpPbE3HBIX HETOYHOCTEH,
OOHaApy)KMBAIOIINKA HE3HAHHE IPOLIECCOB
n3y4daeMoi MpeAMETHOM obnacru,
OTJIMYAIOMIMNACSA HETJIyOOKUM PpPacKphITHEM
TEMbl, HE3HAHUEM OCHOBHBIX BOIIPOCOB




TEOpUH, HECHOPMHUPOBAHHBIMHM HABBIKAMU
aHalM3a sBJIICHUM, IPOLECCOB, HEYMEHUEM
JlaBaTb ~ apryMEHTHPOBaHHBIE  OTBETHI,
ciabbIM  BIIAZICHHEM  MOHOJIOTHUYECKOU
peublo,  OTCYTCTBHEM  JIOTUYHOCTH U
[IOCIEA0BATEIbHOCTH. BriBo1bI
IIOBEPXHOCTHBI. PenieHne NpakTHYECKHX
3alaHUil HE BBINOJHEHO. T.e cTyAaeHT He
CHoco0€H OTBETUTh Ha BOIPOCH! Ja)xe IpU
JIOTIOJIHUTEIBHBIX ~ HABOAAIIMX  BOIIPOCAX
IIPENOIaBaTelIs.

9. VYYEBHO-METOJUYECKOE U ”THOOPMALIMOHHOE OBECIIEYEHUE
JUCLUIINHbBI

9.1. YueOHast iuTeparypa

a) OCHOBHAasI JIUTEpPaTypa:

1. Kacatkun A.I'. OcHOBHBIE IpoliecChl U anmapaTtbl XMMUYECKOM TexHosioruu. M.: Xumws,
2004.

2. KyrenoB A.M., bonnapeBa T.U., bepenrapren M.I'. O0mmias xumudeckas TeXHOIOTHs. M.:
UKII «Axkagemkauray, 2003.

3. MyxnenoB W.II., ABep6byx A.f., Tymapkuna E.C., ®ypmep N.D. O6mas xumuueckas
TexHoJorus /moj pegakiueit Myxnenosa U.I1./. M.: Beicmias mikona, 1984.

4 MyxnenoB W.IL., AepOoyx A.f., Tymapkuna E.C., ®ypmep MN.D. OOmas xumudeckas
TexHoJorus /moj pegakiueit Myxnenosa U.I1./. M.: Beicmias mikona, 1984.

5.MyxnenoB WN.I1. u ap. «OcHOBBI XUMUYecKoi TexHoiorum». M.: Beicmr. k., 1975

6. Myxnenos W.I1., TambOoBueBa B./l. «OcHOBBI XUMUYECKO# TexHOIOTUI». M.: 1968

5. Cokomnos P.C. «Xumunueckas Texnosnorus». M.: 2000

0) 10MOTHUTEIbHASI JIUTEPATYpa

1. Tenpnepun H.M. OcHoBHBIE mpoIlecchl U anmapaThl XUMUYECKON TexHojoruu. M.:Xumus,

1982.

Jle6enes I1.I'. XuMus 1 TeXHOJIOTHSI OCHOBHOTO OpraHnyeckoro cuare3a. M.: Xumus, 1981.

3. ABepOyx A.f, Tymapkuna E.C. Myxunenos W.II. Ilpaktukym mo oOmeil Xxumuueckon
TexHojornu. M.: Beicmas mkona,1979.

4. Jlunuesckuit b.B. Metamnyprus uepHsix MetamioB.M.,1980.

Hukomae A.®. CuHTETHYECKHE OJMMEPHI U IIJIACTMACCHI HA UX OCHOBE.

M.:Xumus, 1977.

N

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

oakrwnE


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

7. ChemSoft 2004

9.3. IIporpammHoe oGecrieueHue

YHuBepcuter oOecredeH HEOOXOIUMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO U CBOOOJTHO
pacIpoCTpaHsIeMOro NporpaMMHOI0 00eCIeYeHHs, B TOM YUCIIE OTEUECTBEHHOTO IPOU3BOICTBA.
Kaxnprii o0yyaromuiicsi B Te4eHHE BCEro Meproaa o0ydeHus oOecriedeH MHINBUIYaTIbHBIM

HEOTPAaHUYEHHBIM JIOCTYIIOM K 3JEKTPOHHOW HMH(POPMAIOHHO-00pa30BaTeIbHON

YHHUBEpPCHTETa U3 JI000M TOYKH,

cpene

B KOTOpO uMeercs JOCTyn K HH(OPMAIMOHHO-

TeﬂeKOMMYHHKaHHOHHOﬁ CETH «I/IHTepHeT» KakK Ha TCPppUTOPHUH YHUBEPCUTETA, TaK U BHC €€.

YHI/IBepCI/ITeT obecneyeH CICAYIOIIUM KOMIUICKTOM JIMOCH3HMOHHOI'0 IIpOrpaMMHOIO

obecrieueHus.

1. JIuneH3uoHHOE MpOrpaMMHOE o0ecreueHue, ucnonblyemoe B MHrl'Y

1.1.Microsoft Windows 7
1.2.Microsoft Office 2007

1.3.IIporpammusiii kommiekec MMUC “Busyanbnas Ctynus Tectupoanus’

1.4. AutuBupycnoe [10 Eset Nod32
1.5.CnpaBouHo-nipaBoBasi cucrema “I'apant”

Hap;my C TpaAUIMUOHHBIMHU HU3JaHUAMHU CTYACHTBI U COTPYAHHUKHU HMCIOT BO3MOKHOCTH
IMOJIB30BATHCS SJICKTPOHHBIMHU MMOJTHOTECKCTOBBIMHA 0azamu JaHHBIX

Taonuya 9.1.

Ha3Banmue pecypca

Ccebuika/noctyn

OnexkTpoHHas OubaMoTeka oOHNaH «EaMHOE OKHO K

00pa3oBaTelIbHBIM pecypcamy

http://window.edu.ru

«O0pa3zoBatenbHbIil pecypc Poccuny»

http://school-collection.edu.ru

@DenepallbHbIl  00pa30BaTENbHBIA MOPTAN:  YUPEKICHHUS,
nporpammsl, crasaaptsl, BY3b1, rectol EID, THA

http://www.edu.ru —

@denepallbHbIl EHTP HHPOPMAIIMOHHO-00pa30BaTEIbHBIX
pecypcoB (OILINOP)

http://fcior.edu.ru -

ObC "KOHCVYJIbTAHT CTYJAEHTA".
OMOIMOTEKAa TEXHUYECKOTO By3a

OneKTpoHHAas

http://polpred.com/news

W3narenscTBO «JIaHby. DnekTpoHHO-OMOMMoTedHas | http://www.studentlibrary.ru -
cucTeMa

Pycckas BupTyanpHasi OubIMoTEKA http://rvb.ru —

N3narenscTBO «JIanby. OnekTpoHHO-OnOMMoTeuHast | http://e.lanbook.com -
cucTeMa

ExenenenbHuk Hayku u oOpasoBanus lOra Poccun
«AKaneMus»

http://old.rsue.ru/Academy/Archive
s/Index.htm

Hayunast snektponHas Oubnuoreka «e-Library»

http://elibrary.ru/defaultx.asp -

DnekTpoHHO-O0nbmoreunas cucrema IPRbooks

http://www.iprbookshop.ru -

DNEeKTPOHHO-CIIPaBOYHAsl CHCTEMa JOKYMEHTOB B cdepe
obpazoBanus «MHPpOpMUIOY»

http://www.informio.ru

HNudopmannonHo-mpaBoBas cuctema «l apant»

CereBas BepcHsi, IOCTYIHA CO BCEX
KOMIIBIOTEPOB B  KOPIOPATHUBHOMN
cetu Uarl'y

DNeKTpOHHO-O0nbIMoTeuHas cucrema «FOpanT»

https://www.biblio-online.ru



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/

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

TpeboBanusi K ayAuTOpUM HJs JIEKIUOHHBIX M TMPAKTUYECKUX 3aHATHI: OecirymHas
CBETJIasl ayIUTOPHS Ha 25 MOCaTOYHBIX MECT C JOCKOM.

TpeboBanust K ayauTopuu Ui JaOOpaTOpPHBIX 3aHATHN: Jaboparopus 60-70 M C
BBITSDKKOM, OOIIMM M MECTHBIM (HaJ| MIECThI0 pab0YMMH CTOJaMK) OCBELICHHEM, KaHaIM3alnuen
(xomoaHas 1 ropsiyast BOjIa).

TpeboBaHus K CHEUUATU3HUPOBAHHOMY OOOPYIOBAHMIO: BBITSHKHOM IIKad, XUMHUYECKH
CTOWKasi pPaKOBHMHA, LIECTh JIADOPATOPHBIX CTOJOB CO CTOMKUM MOKPBITHEM, OJUH CTOJ
IpernoJiaBaTens, ABCHAANATh JaOOpaTOPHBIX CTYJIbEB, JOCKA, TEXHUYECKUE W aHAIUTHYECKUE
BECHI.

JIJ151 TEOPETHYECKOT0 KYpCa HMEIOTCSl:

Jlexuuu, npe3eHTanuu

KoHTpoJibHBIE TECTBI.

Cnucku BOIIPOCOB ISl IPOBEACHUS KOJUIOKBUYMOB.

BapuanTsl 3a1aHuil 115 KOHTPOJIBHBIX PaloT.

BapuanThl 3agaHuil Ul CaMOCTOSATENIBHOM  pacdyeTHOW paboThl  (crenuanbHO
pa3paboTaHHBIN U U3JAHHBIN NPAKTUKYM JJIS CTYJIEHTOB).

6. HaGop peakTuBoB 1 000py10BaHUS AJIs JIGKLIMOHHBIX OIBITOB.

agrwbdE

Jl1s1 1a60paTOPHOro NMPaKTUKYMA!

1. Temaruka u onucaHue J1a0OpaTOPHBIX paboT (CHEeUUANbHO pa3pabOTaHHbIM U W3JaHHBIHI
7a00paTOPHBIA MPAKTUKYM JUIS CTYJCHTOB XUMHUECKOTO HATIPABJICHU).

Habop xuMu4eckux peakTUBOB K Kax/10i 1abopaTopHoii paborte.

3. JlabGopaTopHBIC yCTaHOBKH, 00OpYIOBAHUE.

N

11. METOAUYECKHUE YKA3ZAHMUSA U1 OBYYAIOLIUXCA
IO OCBOEHUMIO JNCIMITJIMHBbI

Jlns ycrnemHoro OcBOEHHS JIEKIMOHHOTO MaTepHaja o0ydarouluecsl JTOJKHBI MOCelaTh
JEKIMH M KOHCIEKTHUPOBATh MX B CHEUUATbHYIO TeTpaab. OdeHb MOJIE3HO Nepel TeKyllen
JIEKIMEeH TMPOCMOTPETh MaTepuai npeapiaymei. [Ipu KOHCTIEKTHPOBaHUH CJIEAYyeT 3alrChIBaTh
JUIIb OCHOBHBIE TOJIOKEHMSI, IOCIIEOBATEIbHOCTh BBIBOJIOB 3aKOHOB M YpaBHEHHH,
BOCITPOM3BOJUTh HEOOXOAMMBIE CXEMbl M PHCYHKH. ECIM BO3HHUKAIOT BONPOCHI MO YaCTH
Marepuaia M HET BO3MOXXHOCTH BBIICHUTh HX Cpa3zy, CIeAyeT OTMETHTh OCTaBIIEeCs
HETMOHSATHBIM W TIOCJE JIEKIIUU (B CBOOOAHOE BpeMsi) HAWTH COOTBETCTBYIOIIMI MaTepual B
nuteparype, UHTepHeTe Uiu BBIACHUTH y MIPEMNO/IaBaTelisi BO BpeMsl IPAKTUYECKUX 3aHATUN WU
Ha KOHCYJIbTAITHSX.

[Ipy MOATrOTOBKE K MPAKTUYECKHUM U JIA0OPATOPHBIM 3aHATHUAM HEOOXOJMMO TOBTOPHTH
TEOPETHUECKYIO YacCTh KaK MO KOHCTIEKTaM JICKIIUH 1 y4eOHHMKaM, TaK U TI0 COOTBETCTBYIOIIEMY
y4eOHO-METOIUYECKOMY TTOCOOHIO.

JlaGoparopHasi paboTa MO TEIUIOBBIM MPOIlECCaM UMEET IEeIbI0 3HAKOMCTBO C MPOIlecCaMu
TerI000MeHa, pacueT MPaKTUIECKOTO U TeOPEeTUIeCKOro K03 PuImeHToB remnonepenaadn. OHa
BKJIIOUAET B €05 OTHOCUTEIHHO MPOCThIE PAaCUeTHBIE CTa U TEIUIOBBIX pAacue€TOB, OTPAKEHHbBIE
B MPAKTUYECKOW YacTHU STOro paszzesia JUCIUIUIMHBI, a Takxke OoJee CIO0XKHBIC MPUHITUITHI
pacuera, OCHOBAHHbIE Ha KpUTEpUAIbHBIX YpPAaBHEHHUAX, SBISSICH, TaKuM OOpa3oM,



MEpOIPUATHEM 110 KOMIUIEKCHOMY pPAacCMOTPEHHIO BCEH TEIUIOBOH TEOPHMHM B paMKax
XUMHUYEeCKON TexHoJjoruu. JlaboparopHas paboTa Mo MaccooOMeHy — 3TO, XOTS M YacCTHBIH, HO
OYCHb Ba)XHBIH W BECbMa PACIPOCTPAHCHHBIM NMPHUMEpP — 3HAKOMCTBO C PEKTU(PHKAIMOHHBIM
npoueccoM. OCHOBHOE B paboTe — HAOIIOAEHHUS M M3MEPEHUs, PacueTHas 4acTb JOCTATOYHO
IpOCTa U HEBEJIMKA 0 00BEMY.

OcHoBHBIE TpeOOBaHMS K O()OPMIICHHIO OTUETOB MO Ja0OPaTOPHBIM PabOTaM COAEPKATCS B
COOTBETCTBYIOIIEM ITOCOOUH.

OK3aMeH — 3TO 3aBEpILIAIONIEE OLIEHOYHOE CPEACTBO I10 IUCLUIUIMHE, IO3BOJISAIONIEE
YTOYHHUTh YPOBCHb YCBOCHHS Marepuaia oOydaromumucs. [Ipy moaroroBke K 3K3aMeHy, B
0011IeM, PEKOMEHTYIOTCSI T€ JK€ ACUCTBHSA, YTO U B CIIydae APYTUX KOHTPOJIBHBIX MEPOTIPHATHIA:
THIaTeNIbHAs TpopaboTKa MaTepuasia 1O KOHCIEKTaM JIeKUui, ydeOHbIM U y4yeOHo-
METOJIMYECKHM MTOCOOUSM, IPYIrUM UCTOYHUKH. Kpome 3Toro, He0OX0auMo BBIIEIUTH Hanboee
TPYAHBIE pa3fensl U CHOPMYIUPOBATH BOMPOCH MPENOJABATEN0 K KOHCYJIbTAlMU TIE€peN
9K3aMEHOM.



Pabouas nporpamma AUCHUILINHBI «XUMHUYECKask TEXHOJIOTUS» COCTABICHA B COOTBETCTBUU
¢ tpeboBanusiMu PI'OC BO mno crenmansHoct 04.05.01. «DyHnameHTanbHas U MPUKIIAIHAS
XUMHS», YTBEPXKICHHOTO IpuKa3oM MuHucrepcTBa 00pa3oBaHMss M Hayku Poccuiickoit
Oepepaunn ot 13 wutons 2017 r. Ne 652

[Iporpammy cocraBuia: K.T.H., npodeccop kadenapsr xumun Apdakosa P.JI.

Pabouas mporpamma onoOpeHa Ha 3acelaHuu KaQeapbl XUMUU

[Tpotokoun 3acemanust Ne _ 10 oT « 20 » uioHsA 2023 .

Pabouast mporpamma onoOpeHa y4eOHO-METOAMYECKHM COBETOM XHMHUKO-OMOJIOTHYECKOTO
dakynbrera

[Tpotokoun 3acemanust Ne _ 10 oT « 26 » WIoHSA 2023 .

HporpaMMa PacCMOTpCHA Ha 3aCClaHNHA yqe6HO'MCTOI[I/I‘IeCKOFO COBCTAa YHUBCPCUTCTA

[Tporoxon 3acemanust Ne __ 10 OT « 28 » WIOHA 2023 r.




CgeneHus 0 nepeyrBep:KIeHUN MPOrPAMMBbI HA OYepeaHOoi Y4eOHbIH roa u
perucrpanuu u3MeHeHuil

VueOnsbIi Pemienue BHeceHHBIE H3MEHECHUS Iloamnmce 3aB.
IO Kadeapbl kadeapoi
(Ne mpoTokoia,
J1aTa)




