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1. IJenu oceéoenua OUCUUNTIUHDL

[lessiMM OCBOEHMS NUCIMILIMHBI «IIpOIecch! ¥ armaparsl XUMHMYECKOH TEXHOIOTHH
SIBIISTFOTCSL:

a) (opMHpOBaHHE 3HAHMH O TEOPETHYECKMX OCHOBAX TIPOLECCOB XMUMHUYIECKOH
TEXHOJIOTHH U KOHCTPYKIUAX allapaToB ULl KX IIPOBEICHNU,

6) oOyueHue TEXHONOTHH IOJyICHNs KOHEIHOro pesyiprara — BRIOOpA ONTHUMAJIBHBIX
PEXMMHEIX ~TIAPAMETPOB  IIPOTEKAIONMX IPOIECCOB W pactera  OCHOBHBIX pa3MepoB
COOTBETCTBYIOIIUX alllIapaToB,

B) o0yueHue crocobam MpUMEHEHHs IOy ICHHBIX 3HAHUH A7 PEIIeHUs TPaKTUIECKUX
3ajad,

T) PacKpEITHE CYIHOCTH IIPOIECCOB, IPOMCXOSIIIX B TPOMBIIIIICHHBIX allliaparax.

2. Mecmo OucyuniuHsl 6 CmpyKmype 00pa3o6amenvHolU npozpammsl

Tucuummiaa «[IporeccH! i anmaparhl XUMAIeCKOM TEXHOIOTHI» OTHOCHTCS K 6aszosot
YacTH IYMaHHTAPHOTO, COIHATBEHOI0 ¥ 9KOHOMHYECKOTO IIAKIIA 06pa3oBaTeNbHON MPOrpaMMBbl A
dopmupyeT y OakazaBpoB IO HANPABICHHIO MOATOTOBKU 18.03.01 «Xumuueckass TEXHOJIOTHUI)
Ha0op CIeIMAaNbHbIX 3HAHUH, yMEHHUH, HABBIKOB U KOMITETEHIIHH.

Il YCHEIHOTO OCBOCHMsS IHCIMIUMHBL «lIpormeccel ¥ ammaparhl XMMHU9IECKOA
TEXHOJOTHHY OaKajaBp MO HampapieHmio moxarotosku 18.03.01 «Xumudeckas TEXHOJOTH)
JIOJDKEH OCBOMTE MaTepHall IPEAIIECTBYFOMMX TUCIUIIMH!

@) WKOLHASL npo2pamMma « Xumus»

Jucuummea  «IIpomeccsl ¥ AIIApaThl XUMHYECKOH — TEXHOJIOTHI)  ABIACTCA
TIpeIIECTBYIOMEH U HEOOXOIMMA JUIs YCIIEIHOTO yCBOCHHSA TIOCIE/ (Y IOIHX THCIIATUIIH:

a)b1.b.19 Obwas xumuyeckas mexHon02us

6) 51.5.23 Cucmembl ynpagieHus XumMuK0o-mexHonN02u4ecKumu npoyeccamu

6) B1.B.0]].13 Texnonozus nepepabomxu Hegpmu u 2asa

2) B1.B.O/l. 14 Xumuueckas mexHono2us npouseoo0cmed moniue

0) FBI1.B.OL15 Xumuueckas mexXHONO2Us NpOU3BOOCMEA Macen U  CMA30UHbLY
Mamepuanos

e) b1.B./[B.8.1 Ilpuxnaouas xumus

¢) 51.B.JIB.8.2 Texnonozus 2ny60koii hepepabomxu Hegpmu u NpUpoOHbLY 24306

3HaHWs, [ONydYeHHHlE IIPM W3YYeHHWH JUCHUIIMHBL «lIpormeccel U  ammapaTel
XHAMITUECKOH TEXHOJOTHI» MOTYT OBITH HCIIOB30BAHBI IIPH [POXOXKIEHIH MPOU3BOJACTBEHHOH
IPAKTHKK (TEXHONOTMYECKON MPAKTHKH); MPENIUILIOMHON MPAKTHKH (B TOM YHCIIE Hay4HO-
ICCIIEI0BATENhCKas PaboTa), BHIIONHEHHUH U 3aIMTE BHITYCKHOH KBaAIM(UKAITMOHHOH pabOTHI,

BKJIFOYAs MMOATOTOBKY K IPOLIEAYyPE 3aIUThI H Ipoueaypy 3auThI.



3.Komnemenuuu obyuaiowezocsa, Gopmupyemsie 6  pe3ylbmame  0C60CHUA
OUCYUNJIUHDL:

[TK-1 CIIOCOGHOCTBIO M TOTOBHOCTBIO OCYINECTBILSITH TEXHOJOTMYECKHH IIpolecc B
COOTBETCTBHM C pErlaMEHTOM W KCIONB30BATh TEXHUYECKHME CPENCTBA I M3MEPCHIL
OCHOBHBIX IIAPAMETPOB TEXHOJIOTHYECKOTO MPOLECCa, CBOMCTB CBHIPBSL M IPOIYKIIHH;

[TK-4 cmocOOHOCTBIO NPUHEMATH KOHKPETHBIE TEXHWYECKHME PCHICHUA IIPH pazpaboTke
TEXHONOTHYECKUX IIPOIECCOB, BHIOMPATh TEXHHUECKME CPEICTBA M TEXHOIOTHU C YHETOM
9KOJIOTHYECKHX ITOCIIEACTBUN KX IIPUMCHEHUS,

[IK-9 cmocoOHOCTHIO aHalIM3WUPOBAaTh TEXHHYECCKYIO JOKYMCHTAIMIO, no0upaTh
0GopyIOBaHke, TOTOBUTH 3asBKU Ha MPHOOPETEHNE U PEMOHT 000Dy I0BAHHS.

B pesynbmame 0ceoeHua OUCHUNIUHBL 00yHalOU{UiCA 00/1)1CeH:

1) 3nartb:

a) OCHOBBI TEOPUH IIEPEHOCA MMITYJIbCa, TeIUIa B MacChl,

6) IPUHITAITE! GU3AIECKOTO MOJIETHPOBAHIS XMMUKO-TEXHOIOTHICCKUX TIPOIIECCOE,

B) OCHOBHBIE yPABHEHWS IBIDKEHMS JKAIKOCTEH; OCHOBBI TEOPHH TCIIOIEPE/atH,
OCHOBBI TEOPHE Macc O Iepefjadn B CHCTeMax co CBOOOTHOM U HEIOBIKHOH rpaHuIiel paszgena
thas;

I) THIOBBIE MPOIECCHl XMMHJIECKOH TEXHOIOTHH, COOTBETCTBYIOIIMC allaparel H
METOJIBI UX pacyeTa.

2) YMmeTh:

a) OIpeENATh XapakTep IBUKEHHS KUIKOCTEH U ra3os;

6) OIIPENENATH OCHOBHBIE XapaKTEPUCTUKU POLIECCOB TEILIO- U MaCC O TIEPENaTH,

B) pacCUMTHIBATh MapaMeTphl H BEIOMpaTh ammaparypy AJd KOHKPETHOTO XMMHKO-
TEXHOJIOTHIECKOI'0 IIpoLecca.

3) Bragers:

a) METO/IAMH TEXHOJIOTHYECKAX PACUETOB OTAENbHBIX y3IIOB U JIeTallel XMMUIECKOTo
000pynOBaHUS;

6) HaBRIKAMH  IPOEKTHPOBAHHA  MPOCTCHINMX  allaparoB XUMHYECKOH
MIPOMBIIUIEHHOCTH;

B) METOJAMH OIIPEMECHHs ONTHMAIBHEIX M pAl[MOHANBHBIX TEXHOJIOTUHUECKHX

PEXUMOB PabOTEI 000Dy IOBAHHS.



4. Cmpykmypa u codepycanue oucyununst «llpoyeccol u annapantvl XUMUYECKOU

mexHoJio2uu)»
O61mas TPyI0EMKOCTh IMCIUIIIHHBI COCTaBIAeT ] 03a9eTHBIX EIMHHII, 3604acos.
Buabl yue6Ho# padoThI
(B yacayx) OuenouHbIe
o cpeacTBa AJIst
Ne 5 Cemuriap l?pmseuemm
Pa3zaen AMCUHIIHHBI s (pakTudeckye | J1200pa o
n/n o TOpHBIE | CPC NPOMeKyTOYHOH
O | Jlexmau SEDIRES By aTTecTALIHH
nabopatopHeie | P 1o pasenam
NPaKTHKYMBI)
1 TeopeTuieckue OCHOBEI 6 1 1 34 Jlabopamopnas,
padoma, pedpepam,
00K1a0.

2 | MexaHW3MBI H ypaBHEHUS 6 1 1 32 JIabopamopuas,
nepeHoca. 3aKOHEI paboma, pedpepam,
COXpaHEeHH. 00K1a0
MopnenupoBaHUE.

Mexda3Helii IEpeHoC
cyOCcTaHLHA.

3 | T'uopomexanmdeckue IIAXT 6 2 2 32 Jlabopamopnas,

paboma, pegpepam,
00K1a0.

4 | TlpukianHas THApPOMEXaHUKA. | 6 2 2 34 JlabopamopHas,
[MepememneHne  XHUOKOCTEH, paboma, pedpepam,
cKaTHe W IepeMelleHue 00Kao.
ra3oB.

5 | Pa3pmenende HEOXHOPORHBIX | 6 2 2 34 Jlabopamopuas,
cucteM. llepememuBaHue B paboma,
KUAKKX Cpenax. KOHMpOoNbHAA

paboma, pepepam,
00K1a0.

6 | Tennooomenusie ITAXT 7 1 2 2 34 Jlabopamopnas,

pabdoma, pegpepam,
00K1a0

7 | TenmoobmeH. 7 1 2 2 34 pedepam, ooxnao.
[TpoMBIIILIEHHBIE CIIOCOOBI
nepenady TeIa.

Brinapusanue.

8 | Maccoobmennsie [TAXT i 2 2 2 34 peghepam, 00K1ao.

9 | Maccoobmen. AbcopOius. il 2 2 2 36 Konmponvnaa
[Teperonka. DKCTpaKIusl. paboma, pepepam,

00K1a0.

®dopma aTTecTaluu

3auer, SK3aMeH

5.Codepoicanue 1eKYUOHHBIX 3AHAMUIL RO MEMAM C YKa3aHueM (HOPMHEPYEMBIX KOMICTCHINH

Tema
Ne ®opmupyemble
Pasgen nucuunauHbl | Yackel JIEKIIHOHHOT 0 KpaTkoe coaepakanue
n/m KOMMETEeHLHH
3aHSATHSA
1 Teopetuueckue 1 IIpenvet u 3ama4u | Ilpemmer ¥ 3apadu  Kypca [1K-1, TIK-4,
OCHOBBI Kypca TpOILIeCCOB U | MPOLECCOB M anmapaTtoB [TK-9
amnmnapaToB XUMHYECKOH  TEXHOJIOTHH.
XHMHYECKOM O6mue CBENEHMS 0
TEXHOJIOTHH. mporeccax XHMHYECKOM
TEXHOJIOTHH. 3HAKOMCTBO C
COBpEMEHHBIM  COCTOSIHUEM
XHMHYECKOH M JpPYTHX

CMEXHBIX C HEH 0TpaciisiMHi
TMIPOMBINJIEHHOCTH, HX




OCHOBHBIMHU 00IIIMH
XapaKTepUCTHKaMU u
npobnemamu, a TaK ke
BO3MOXKHBIMH ~ TYTAMH  MX
pelieHuss. MecTto H  ponb
MpOIIECCOB W ammnapaToB
XUMHYECKOM TEXHOJOTUH B
COBPEMEHHOM MHpe
XHMHYECKOH
MPOMBIIIJIEHHOCTH.

2 MexaHu3MbI 1 1 3aKoHbBI 3aKOHBI COXPaHEHHs MaccChl, TTK-1, TIK-4,
ypaBHEHUs IlepeHoca. COXpaHEeHHU SHEPTHH U HMITyJbCa — Kak [1K-9
3aKOHBI COXPaHEHUS. MAacChl, HEPrMd U | OCHOBBI COCTaBJIEHHUS
MonenupoBaHHe. UMITyJibCa 0anaHCOBBIX ypaBHEHHI
Mex¢a3Hslil nepeHoc (MaTepHanbHbIX M TEMJIOBBIX
cybcTaHIuii. 6asaHCOB, OanaHCOB

: IEMCTBYIOMMX Ha CHCTEMY
cun u OamaHca KOJMYECTBA
IBHXKEHUS). 3akonwt
MePMOOUHAMUYECKO20
PasHogecua — Kak OCHOBBI
onpeneIeHUs yCIIOBHH
miepeHoca Macchbl, SHEPTHH H
HUMITyJbca (BO3MOXHOCTH H
HampaBleHHs TiepeHoca,
mpenen NpoTeKaHus
NpOILIECCOB  TIEpeHoca,  MX
JBIDKYIIHE CHIIbI).

3 I'mopomexanuyeckue 2 OCHOBHBIE Mecto 31 poJib IIK-1, TIK-4,
MMAXT TEOpETHYECKHE TEOPETHYECKHX I1K-9

METO/IbI HCcIeloBaHMH B 3ajadax
HCCIENOBAaHUN XHUMHYECKOM  TEXHOJIOTHH.
THIOBBIX XHUMHKO- | McciaenoBaHue MeXaHH3MOB
TEXHOJIOTHUECKUX NpoIIECCOB HAa MHKpPO- H
TIPOLIECCOB U | MakpOypOBHSX.

amnmaparTos.

4 IIpuxnagnas 2, 1.0cHOBBI 1.BBeneHre B T'UIPABIIMKY. I1K-1, TIK-4,
THIpOMEXaHHKa. TUIPaBIUKH. ITpenmet u 3amauu I1K-9
ITepemernenue 2.T'umpocTaruka. TUAPAaBAMKA - HAyKH O
JKUOKOCTEH, C)KaThe U 3.I'uaponvHaMuKa. | 3aKOHOMEPHOCTAX
NepeMelIeH e Ta3oB. TIOBEACHUS KHIKOCTEH.

OCHOBHbBIE MOHATHS,
. TEPMHUHBl U OMNpPEIEIECHHUS:
CHCTEMBI KOOpAMHAT:
THAPOIUHAMHUYECKHE
TIOHATHSA TOYKH,
3JIEMEHTAapHOI 0 obneMma,
3JIEMEHTapHOH MOBEPXHOCTH,
3JIEMEHTapHO YJaCTHULBI.
Krnaccudukanus CHII,

IEeHCTBYIOIIMX Ha XKHUAKOCT.
CkansipHble W BEKTOPHbIE
BEJTHYMHBL. IIpefcTaBeHHE 0

rpaguente. IlpencTaBieHue
0  OKHIOKOCTAX Kak O
CIUTOIIHBIX cpenax.
KamenbHele W ympyrue
XKHOKOCTH. MpaeanbHas U
peanbHas YKHIKOCTb.
OcHoBHbIE busuueckue
CBOIiCTBa JKHIKOCTEH:

TJIOTHOCTh U yﬂeﬂbeIﬁ BEC,




COKMMAEMOCTb, CBOIMCTBO
JKMIKOCTH K paclIHpEHHIO,
MIOBEPXHOCTHOE HATsHKEHHE.
IToHsATHE O KPUTHYECKHX
napaMeTpax: — KpHTHYecKas
TeMIiepatypa, KpHTHYECKoe
OaBIEHHE W KPUTHUECKHH
00BEM. Tuopocmamuxa.
OcCHOBHBIE 3aa4u
THOPOCTATHKU. AOCOIOTHBIH
U OTHOCHUTENBHBIH MOKOM

JKHTKOCTH. OCHOBHbIE
3aKOHBI THIPOCTATHKHU:
3aKOH pacrpeneneHus
IaBIeHHA -
i depeHnnanbHbIe

ypaBHEHUs paBHOBECHA

Diinepa Al OTHOCHTENBHOTO
1 abCOMIOTHOTO  TOKOA,
OCHOBHOI 3aKOH
THAPOCTATHKH . Kak
YaCTHBIH CiTy4ail BEIPAXKEHHUS
o01Iero 3akoHa COXPaHEHHS
SHEPruu Uil TOKOsAMIEHCs
xuakoctd, 3akoH [Ilackans,

ypaBHEHHE TIOBEPXHOCTH
ypoBHi.  Tuopoounamuxa.
- Ilpenmet " 3ajaun
THAPOAMHAMUKH - HAyKH O
3aKOHOMEPHOCTAX

TIOBENECHUSA IBIKYLIEHCS
KHIKOCTU. BHYTpeHHss H
BHEIIHAA 3am1aqdu
THAPOAVHAMHUKH.

CMmeluaHHas 3ajgava.

IToHATHS O  CKOPOCTIAX
IOBIDKEHHs: JIOKaJibHasg |
CpenHss CKOPOCTH. METO/bI
Jlarparxa u Oiinepa 1A
OTIHCaHUsA KHHEMaTHKH
KUAKHX Ccpex.
[lpencraBieHHe O IOTOKE
KUIKOCTH  Kak  TIOTOKe
3JIeMEHTapHbIX JACTHILL:
JWHHUS TOKA, 3J€MEHTapHast
cTpyiika  (TpyOka  TOKa),
notok. [lome  CKOpOCTEIl.
CrauuoHapHbI# u
HECTALMOHAPHBIH  TOTOKH.
3akoH BHYTPEHHEro TPEHHs
HrtoToHa. HbIOTOHOBCKHE H
HEHBIOTOHOBCKUE JKHIKOCTH,

obmas XapaKTepUCTHKa
PEOTIOTHUECKHX CBOMCTB
HEHBIOTOHOBCKHX

JKHIKOCTEH. BsskocTb

KHUAKOCTH U e (u3nueckas
CYILLHOCTb, KaK Mepa OLEHKH

nepeHoca KOJIMYeCTBa
JBIKEHHS. OCHOBHbIE
XapaKTEPUCTUKH  IBIDKEHUS
KUIKOCTEH: CKOPOCTb

ITOTOKA, 00BEMHBIH 51




MaccoBBIit pacxojbl.
T'uppoarHAMHUYECKHE
PEXUMBI TEUEHHU
JKHOKOCTEH B YCJOBHAX
BHYTpeHHell 1  BHEIIHEH
3a1ay4 TUIPOIMHAMUKH.
OmneiT ¥ umciao PeiHonbaca.
Omnpenenstouui
reoMeTpuyeckdii  pasMep B
YCIOBHAX  BHYTPEHHEH U

BHEILIHEH 3aJayu
THAIPOAMHAMHUKH:
THAPaBIMIECKUN paznuyc,

SKBUBAJEHTHBIH OHAMETP H
ap. Obimue XapakTepHUCTHKH

JIaMHHapHBIX "
TypOyJIEHTHBIX MOTOKOB
MUAKOCTH.

OcHOBHEIE ypaBHEHUS
THAPOAMHAMHUKH:

nrbdepeHLHanbHbIe

ypaBHEHUsI  HEPA3PHIBHOCTH
MoTOKa u IBIDKEHUS
xuakoctd Haspe-CTokca H
Diinepa, HX IMPaKTHIECKOE
NpuMEHeHHe B  BOMpocax
TUAPOIMHAMHUKH. PasnudHbie

(dhopMel 3armmcu
middepeHHansHbIX

ypaBHEHHH JBUXKEHUS
xugkoctd  Hasbe-CToKca.
OcobeHHOCTH TEUeHUs
BUXPEBOM JKHIKOCTH.
VpaBuenue bepHymnu ans
OICaHus TEYEHUs!

HIeanbHbIX W PeajbHBIX
JKUOKOCTENM — KaK uaCTHBIN
cilyyail BeIpaXXeHHS OOLIEro
3aKOHa COXpPAHEHHs JSHEPrHU

IOBIXKYyIIeHcs .  IKMAKOCTH.
[IpencraBiaeHus o
TypOyIEHTHBIX MOTOKaxX
KUAKOCTEMH. CrtpykTypa
TypOyJIEHTHBIX TIOTOKOB
MHTEHCHBHOCTh M MaciuTad
TypOYyJIEHTHOCTH

TypOyneHTHas BSA3KOCTb.
OcobeHHOCTH TeUeHHs

ra3oB. M30TEPMHUECKHH U
HEHW30TEepPMHUYECKUH TOTOKH
ra3oB, TeueHHe Ta30B C
yu€TOM thakropa
CIKMMaEMOCTH.

Paznenenue
HEOTHOPOIHBIX
CHCTEM.
IlepeMermuBaHuE B
KUIKUX Cpelax.

[\

Knaccudukanus
HEOIHOPOIHBIX
CHCTEM M METOJOB
pa3IeneHus.

Onpenenenue,
BO3HHKHOBCHHE, OCHOBHBIE
CBOMCTBa U XapaKTEpHCTHKH

HEOTHOPOIHBIX CHCTEM.
Ilenu ¥ 3amauy TMPOLIECCOB
pa3meneHusl. Ocoboe

3Ha4eHHe  Croco00B W
5} (eKTHBHOCTb pa3AeNeHus
HEOIHOPOIHBIX CHMCTEM IIpH
pEIICHHH  3KOJOTHYECKHX




npo0beM. TTpUHLIUIIBL
BBIOOPA METOOB Pa3EeHH s
U CpaBHHUTEJIbHbBIC OLIEHKH
3¢ (HEeKTUBHOCTH  MPOLECCOB
pasgeneHusL.

TermmooOMeHHbBIE
[MTAXT

TennoBsie

IPOLIECCHI B
XHUMHYECKOM
TEXHOJIOTHH,

TemnoBble  TpoLecCchl B
XMMHYECKOH TEXHOJOTHH, HX
ponp M 3HAuYeHHWE B
NPOBEIEHUH XHMHKO-
TEXHOJOTUYECKUX
nponeccoB. Kiaccudukans
crocoboB nepeHoca
ternoThl. CTaluMOHapHBIA H
HECTAlMOHAPHBIH IPOLIECCHI
temnonepeHoca. OCHOBHbIE
HOHATHS, OINpENEeNIEHUus H
Temou3Mdeckue CBOKMCTBA
BENIECTB:  TeMIIepaTypHOe
rnoie, TeMmIepaTypHbIA
TPayeHT, TEIUIOBOH IOTOK,
TEIIOEMKOCTb, ~ SHTAIBIINS,
TETIONPOBOJIHOCTD "
TEMIIEPATYPOIPOBOAHOCTb.

IK-1, TIK-4,
I1K-9

Termoo6MeH.
IIpoMblLIIEHHBIE
croco0bl nepefadu

Teruia. BelmapuBaHue.

Temnnoseie
OaJylaHChI.

Hasuauenue, 1eyab U METOMBI
COCTaBJIEHHS TETLTOBBIX
GanaHcoB. Bumpl TEMIOBHIX
OanaHcOB U Pas/InuHbIX
TEII000MEHHBIX MPOLECCOB

[K-1, TTK-4,
[K-9

MaccooOMeHHEIE
IMAXT

3HaueHue
MPOLIECCOB
MaccorepeHoca B
XHAMHYECKOH
TEXHOJIOTHH.

3HayeHue MPOLIECCOB
MaccorepeHoca B
XMMHMYECKOM  TEXHOJIOIHMIL.
JlpmKyimast cuia MpOLECCOB
MaccornepeHoca,
KiaccupuKauusi u
XapaKkTepHUCTHKa
MaccoOOMEHHBIX MPOLECCOB
c y4acTHEM ra3oBOH,
KUAKOM W TBEepmoil (a3
(MaccOOOMEHHBIE MPOLIECCHI
co cBoOOHOM n
(UKCHPOBaHHOH TpaHHLEAMH
pasmena ¢as): abcopOuus
(mecop6brus), amcopOrs,
OUCTHJUTALMSA, OKCTPAKIIHS,
KpUCTaJUIH3aLus, CyIIKa.
OcCHOBHbIE TPHHLHIIBI
aHAJIOTHH MEX Iy
mpolieccamMu  Temno-  H
MaccoIepeHoca.

obO1as

[K-1, ITK-4,
[1K-9

MaccoobMmeH.
Abcopbuus.
IleperoHka.
DKCTpakIys.

o

1.Abcopbums
2.I1leperonka
(mpocras 15§
CJIOJKHas).

Abcopoyua. OnpeneneHue u
obmas XapaKTepHUCTHKa
MPOLIECCOB abcopOuMH.
[TpakTUieckue obyacTu
MpUMEHEHHs abcopOuuu.
DU3UKO-XUMHHECKHE
OCHOBBI MPOLIECCOB
MaccorepeHoca B CHCTEMax
ra3-)KUAKOCTb.
TepMoguHaMHUYECKOE
paBHOBecHe MexIy (azamu
(mpaBuiio a3 T'ubbca u
3akoH  lenpu).  Bribop

[1K-1, I1K-4,
I1K-9




YCIOBHI MPOBEAEHHS
mpoliecca. I'paduueckoe
npeicTaBieHue  Tpolecca
abcopOupu Ha (a3oBoil y-x
IrarpamMmMme.

H3oTepMudecKuii "
aguabaTiieckuil MpOLECCH
bu3HuecKoi abcopbuuu.

MarepuanbHblii 1 TEIIOBOK
OanmaHcel M ypaBHEHHSA

JTMHUA pabounx
KOHLIEHTpaLWH.
MHEHUMabHBII "
OTITUMAJIbHBI pacxon
abcopOeHTa. Abcopbuus
MHOTOKOMIIOHEHTHBIX
cMmecei. Kuneruka
MPOLIECCOB buzuteckoi
abcopbuuu. Obuas

XapaKTepUCTHKA
XEeMOCOPOLIMOHHBIX
mpoleccoB.  AmnmapaTrypHoe

odopmneHue MPOLIECCOB
abcopbuuu, YCTPOKHCTBO,
obmiasi XapakTepHCTHKA |
PEKUMBI paboTsl

Hacallo4HbIX, IUIEHOYHBIX H
Tapenpyathlx ~ abcopOepos.

OCHOBHEIE MoKa3aTeNu
npoueccoB  abcopbuuu U
9KOHOMHKA IPOLIECCOB.
Ob6mas METOIMKa
TEXHOJIOTHYECKOTr0 7t

KOHCTPYKTHBHOTO pacyeToB
a6COpOLIOHHBIX arnmnaparos.

OCHOBHBIE TeHISHLIMI
ONTUMHU3ALUU PEXUMHO-
TEXHOIOTHUECKUX 5§
KOHCTPYKTHBHBIX

napamMeTpoB npotecca
abcopbuumu. HecopOuys.
OCHOBHBIE LIENH U CIOCOOBI
OCYLIECTBIEHHUA

JIecOpOIMOHHBIX MPOLIECCOB.
OCHOBHBIE TEXHOJIOTHYECKHE
CXEMBI Npo1EeCCOoB
abcopbuuu. Ilepezonka
(npocmas u  CN0JCHAA).
OU3UKO-XUMHUUECKIE
OCHOBBI NpOLIECCOB
MaccorepeHoca B CHCTEMax
JKMIKOCThb-TIap.
TepmoguHaMH4YECKOE
paBHOBECHE B  CHCTEMax
(nmpaBuno ¢a3 I'ubbca wu
3akoH Payns). MneanbHbie

HenaeanbHble CHCTEMBI.
OcHOBHbIE THUIBl OMHAPHBIX
cMmecei (o JAHHBIM
TopmManHa).

OCHOBOTIONArAKIIHE 3aKOHBI
neperoHkd KoHoBasnoBa u
BpeBckoro. ®a30BbIE




auMarpaMMbl COCTOSIHME (f-x-
¥, y-X 4 SHTajbNuliHasa f-x-y

JIarpaMMbl) O6HHapHBIX
cMecei. Ilpocmas
nepezonka. Bumpl TpocToi
MepErOHKH (mpocras,
(bpaknoHHas, c
neduermanuen 5 6e3
nediermMaluyy, € BOISHBIM
napom " HHEPTHBIM
HocuteneM). MaTepHalbHBIi
6anaHc " OCHOBHBIE
TOKa3aTenn npolecca
Cnoxcnan nepezoHka
(pexmupurayus).

Ompenenende #u  (U3KKO-
XHUMHUYECKHE OCHOBBI

peKTH(HUKALHOHHOTO
pasaeneHusT XKUIKHX CMECEH.

CxeMbl YCTaHOBOK
HETIPEPBLIBHOM "
TIEpUOIUUYECKOM

pexktubukamyu. TIpHHIMITEI
COCTaBJIEHHMS MaTepHaJIbHOTO
H  TemioBoro  OajaHCOB.
OCHOBHEBIE noKa3aTeiu
npouecca  peKTH(HKALKM:
¢nermoBoe YHCIIO "
k03¢ GHLHEHT [UTaHHUS.
I'paduueckoe

HpeCTaBIeHHE npotecca
pexTHQUKAMH  Ha  [-X-)
nuarpamme.  HempepsiBHas
pektudukanis — OGHMHAPHBIX
cMeceif, MaTrepHalbHBIH H

TETUIOBOIt 6anaHChl
pexTHPHUKALIOHHOM
YCTaHOBKH. OcHOBHEIE

XapaKTepUCTHKH  Mpouecca
pexTU)UKAIMH U YypPaBHEHHUS

TTUHUAA pabo4nx
KOHILIEHTpaLui das.
OjerMoBOe  HHCIO,  €r0
MHHHMMaJIbHOE "
OTNITHMAaJIbHOE 3HAUCHHE.
OCHOBHbIE 3KOHOMUUYECKHE
TI0Ka3aTenn nporecca
pexTUhHKALMH. BrnusHue
¢nerMoBoro  4Mcia  Ha
XapaKTePUCTUKH

pekTH(HUKALMOHHBIX KOJOHH
U mpoiiecca pekTUdHKaLKH.
OcHOBHbIE croco0b!
MUTAHUA
pekTU(HUKALIHOHHBIX
KOJIOHH: CIOCOOBI OpOLIEHHA
KOJIOHH, CmocoObl  BBOJA
HCXOOHOM CMecH, CIOCOO0bI
NHUTaHUs KOJIOHH  MapoM.
OcHoBHBIE METO/IbI 5
0COOEHHOCTH
TEXHOJIOTHYECKOro  pacyéra
peKTH(OUKALMOHHBIX




KOJIOHHBIX  allapaToB H
nogbop  BCIOMOraTellbHOro
000pynOBaHMs. Crioco0bl
HMHTEHCH(UKALMK TTPOLECCOB
pekTuhHKaLKH. O6uue
CBeIeHWsT ¥ OCHOBHBIE
XapaKTePUCTHKA
NepUOIMUYECKOH
pexTUHKaLMH,
peKTU(hHKALH
MHOTOKOMIIOHEHTHBIX

cMeceli, a3e0TPOIHBIX
cMeceit 1 Ap. DKCTpaKTHBHAS
14 a3e0TpOIHas
pekTH(UKaL

6.Cooepaicanue ceMUHAPCKUX, RPAKMUYECKUX 3AHAMILI

Ne Pazpnen Yacel Tema cemuHapa, KpaTkoe coaep:xanue ®opmupyemble
n/n | JUCUMIIMHBI NPAaKTHYECKOro 3aHATHS, KOMIeTeHHH
J1a6opaTopHOIo
NpaKkTHKyMa
1 | Teroo6MeHH 2 Poinb ¥ 3HaYeHHE TEIUIOBBIX | JIBIKYLIME CHIIBI MPOLECCOB IK-1, TIK-4,
pie [TAXT IPOLIECCOB B MPOBEJEHUH | TEMIOOOMEHA. Tenmnosoe [1K-9
XHMHKO-TEXHOJIOTHIECKUX | PaBHOBECHE. OcCHOBHBIE
HPOLECCOB. 3aMayd CTaTHKH M KMHETHKH
MPOLIECCOB TEII00OMEHE.
2 | TemnooGMeH. 2 1.Ilepenaua ternoTsl | Ilepedaua meniomylt [K-1, I1K-4,
ITpoMbILIEHH TETJIONPOBOIHOCTHIO menaonpogooHoOCHIbIO. T1K-9
bl€ CTI0COOBI 2.KOHBEKTUBHBII TemmnepaTtypHoe IOJle, €ro
nepenadu TEIIONEPEHOC OCHOBHBIE  IapaMeTphl U
TeIIa. 3. Termmootnaya XapaKTepUCTUKH. YpaBHEHHE

Brinapusanue

4.TermooOMeH U3TydeHUEM.
5. BeimapuBaHue.

TeIIonpoBoJHOCTH Dyphbe U
b depeHnnanbsHoe
ypaBHEHHE
TEIUIONPOBOJHOCTH. PelneHus
IubdepeHIHansLHOro

YpaBHEHHS
TEILTOTPOBOAHOCTH IS
IUIOCKOH W LIMIHHIPUYECKHX
CTEHOK B YCIOBHAX
CTallMOHAPHOCTH npoliecca
0e3 BHYTPEHHUX MCTOYHHKOB
TEIIOTHI. YpaBHeHuUE
TETIOTPOBOJHOCTH pH
HaJIMIUN BHYTPEHHHUX
HCTOYHHUKOB Temna.
KoneexmueHblii
mennonepernoc. TennooOmeH
B YCIIOBHSIX ECTECTBEHHOW H
BBIHY)KIEHHOW  KOHBEKLHH.
VpaBHeHHE TEIIO0TAAYH
(3axoH OXJIAKIEHHUS

Hrrotona-Puxmana).

KoadduuueHT TennootTiaui u
IBHKYLLAs cuna.
[IpexncraBieHKss O MEXaHU3Me
mporecca KOHBEKTHUBHOTO
TeIIooOMeHa B  YCJIOBHIX
JIaMHHApHOTO u
TypOyJIEHTHOI'O TIOTOKOB.
TenoBoit TIOTpaHUUHbI




cioii. TemrepaTypHoe Mojie B

YCIOBHAX KOHBEKLIUH.
MubdepeHumansLHOe

ypaBHEHHE  KOHBEKTHBHOTO
TennoooMeHa @ypse-
Kupxroda. TemnoBoe
noxobue " OCHOBHBIE
KpUTEpUH TEIJIOBOTO
nof00Hs1. O61wuit BUI,

KpUTEpUANIbHBIX ~ ypaBHEHHH
JUIsL pacueTa KOHBEKTHBHOTO
terooObMeHa. Tennoomoaua
B YCJOBUSIX ECTECTBEHHOM H
BBIHYKIEHHOH KOHBeKLMH Oe3
HU3MEHEHUS arperaTHoro
COCTOSIHUS  TEMJIOHOCUTEJEH.
OcHOBHas 1eJdb U TPUHLHIIBI
pacdeTa KMHETHKM IpoLecca.
Tennoomoaua npu
H3MEHEHUH arperatHoro
COCTOSIHHA  TEIMJIOHOCUTEJNEN
(xoHmEHCAL WS napos 13§

KHTIEHHE KHIKOCTEH).
OCHOBBI pacueTa KHHETHKH
mporLecca. Tennooomen
H3YUeHUEM. Buer
H3ITYYEeHUH. duznyeckKas
CYIIHOCTb ~ mpouecca

HH(PaKPaCHOTO H3ITyUeHUS U
OCHOBHBIE  3aKOHOMEPHOCTH
nepeHoca TETJIOTHI
u3MydeHneM. Fcnonb3oBaHue
Jy4HCTOTO TerooOMeHa Ha
npaktuke.  Tennonepedaua.

OcHOBHOE YpaBHEHHE
Teronepenayn npu
MOCTOSIHHBIX M TIEPEMEHHBIX
TeMIiepaTypax

TemaoHocutenei. TIpHHIMITBL
pacueTa K03 PULIHEHTOB
Temonepesady.  JBmKyiuas
cuia NpOLIECCOB
TeruionepeaayH.

[TpakTH4eckoe

HCITOJIb30BaHUE ypaBHEHUSA
Temyionepefayld B MPOEKTHBIX
H  TOBEPOYHBIX  pacuérax.
Ipomsbiunennsie  cnOCoobl
100600a U 0Me00a menjiomol
6 annapamax XumMu4ecKkou
MexHo102U .
Krnaccugpuxanus
TEIJIOHOCHTEJIEH, HX
CpaBHHUTEIbHAS
XapakTepucTHka M 00JacTu
TPUMEHEHUs: MEperpeThit U
HACHIILIEHHBII Nap, HarpeTas u
neperperas BOJA,
BBICOKOTEMIIEPATYPHBIE
OpraHHYECKHE TEMIOHOCUTEIH
(BOT), HOHHbIE
TEMJIOHOCHUTEIH, pacriiaBbl
METAUIOB W APYTHE BHIbI




TEIJIOHOCHUTEEH.
TennooomeHHble ARRAPANIbL.

Krraccugukauus

TEINOOOMEHHBIX  alNapaTos,
HX KOHCTPYKTHBHbIE
XapaKTepUCTHKH H

OCOOEHHOCTH MPaKTHYECKOTO
ux ucrnosb3oBaHus. Karanoru
Ha TETMJI00OMEHHYO
amrnaparypy. OcHOBHBIE
METOMBl TEIIOBOrO pacueTa
TEeMmIoOOMEHHBIX — aNNaparos:
MPOEKTHBIH,
TEXHOJIOTHUECKHH u
TIOBEPOYHBIH pacuerTsl.
OCHOBHBIE TEeHIEHLIHH
COBEpPILIEHCTBOBAHMSA
KOHCTPY KL
TEMI000MEHHBIX allaparoB.

Hecmayuonaphelit

mennooomen 6 XUMHUECKOU
mexHo02UH. Bompocsl
HeCTalMOHAPHOI0

KOHBEKTHBHOTO TEIJI000MEHA.
TemnnoBsle OanaHChl "
omnpeJesieHIe BpEMEHH
HarpeBaHus B
TEIIOOOMEHHBIX ~ YCTaHOBKAX
TIEPUOANYECKOTO pexuma
paboThI. Boinapuganue.
HasnageHue U CYLIHOCTh
MPOLIECCOB BBITIAPUBAHHUS.
Iemxyimas cuia IpoLecca.
OnHOKpAaTHBI 174
MHOTOKpPaTHbIH TPOLIECCEI
BBITIAPUBAHHS. OcHOBHBIE
THUIIOBBIE KOHCTPYKLHH

BBIIADHBIX ~ almapaTtoB U
CXEMBbl BBIMAPHBIX YCTAHOBOK.
MarepHalibHblil U TEIIOBOH
OaaHChl TIPOLIECCOB
BbimapuBanusa. [loHATHA O
pacrioaraeMoii H  oOmieH

HONE3HOM pPa3sHOCTH
TeMIeparyp. Bust
TEMIIEpaTypHbIX IOTEPh B
BBIIIAPHBIX yCTaHOBKaX.
Pacnpenenenue TI0JIE3HOM
pasHOCTH TEMIEPaTyp

MHOTOKOPITYCHBIX ~BBINAPHBIX
YCTAHOBOK MO KOpITycaM.

MeTtonuku TEIJIOBbIX
pacyéToB U OmpenelieHHe
TeMITepaTypHbIX PEXKHIMOB
paboTsI BBINIApHBIX
YCTaHOBOK. OcHoBHbIE
TPUHLHIIBI nonbopa u
ONTHMU3ALIIN paboThl
BBIMIAPHBIX  amnmapaToB M
YCTaHOBOK B LIETIOM.
BcnomoratensHoe

000pyIOBaHHE. OcHOBHBIE

METOObI TOBBIIICHUE




3G dexTHBHOCTH  MPOLECCOB
BLIIAPHBAHHA B XMMHYECKOH
U OPYTHX CMEXHBIX OTPAaCIsiX
TPOMBILIJIEHHOCTH.

W

MaccoobMeHH
pie [TAXT

N

1Ctaruka MPOLIECCOB
MaccoliepeHoca
2.MatepuaibHele  GamaHChl

MNpOLECCOB MaccomnepeHoca

3.Kunetnka MPOLIECCOB
MaccornepeHoca.
4.OCcHOBBI pacdeTta

Macco0OMEHHBIX anmnapartos.

Cmamuka npouyeccog
macconeperoca.  OCHOBHbIE
3agaun  cratkd. CHocoObl
BHIpKEHHS COCTaBOB  (as.
JBmKyIipHe CUibl MPOLIECCOB
MaccorepeHoca.
TepMonuHaMHYECKOE
paBHOBECHE. OcHOBHbIE
32KOHBI Mex(a3oBOro
pasHoBecus (mpaBuno (a3

I'n66ca, HdanproHa, I'eHpu u

Pays, COBMEILEHHBIE
32KOHBI). I'padueckoe
nu3obpaxxeHue COCTOSTHUS

paBHOBecHs: Mex Iy (azaMu
Il OWHApHBIX CHCTEM (y-X
muarpaMmbl). MarepuaibHbie

6aaHChl MPOLIECCOB
MaccornepeHoca. Y paBHEHHS
JTUHUAR pabouux
koHueHTpauuil. COBMECTHOE
rpadidgeckoe  HM300paXKeHHe
IVHHN paBHOBECHS W JIMHHMI
pabounx KOHLEHTPALIHH.

OnpeneneHue HampaBIeHHA U

OBIKYLIMX CHJI TIPOLIECCOB
MaccolepeHoca,  OCHOBHEIE
CIoco0BbI peryJipoBaHus

HampaBJICHWsA MacCcomnepeHoca
M JIBHXKYIIHUX CUJI NMPOLIECCOB.

Kunemuka npouyeccog
macconepenoca.  OCHOBHbIE
3amauu KUHETHKH
MaccOOOMEHHBIX  IPOLIECCOB.
IIpencraBieHre 0  MOJAX
KOHLIEHTpaLH,

CTal[IOHAPHBIE "
HECTallUOHApHbIE noJsl.
I'panueHT KOHLIEHTPaLUH.
OOmue CBENIEHUSA "
XapaKTepUCTHKA  IPOLECCOB
MmaccornepeHoca B Tpeaenax
o0béMa OJIHOIA ¢asbr:
MONEKyJsipHas u
KOHBEKTHBHA i hysus.
OCHOBHbIE MOJIeNU

MEXaHM3MOB MaccoIepeHoca
Ha TpaHuie pasgena (as.
VpaBHEeHHE MaccooTAa4d H
K03 PULIHEHTHl MACCOOTAAYM.
VpaBHeHHS  MOJEKYJSIPHOH
mabdysun  (1-pii 1 2-0i
3aKOHBI Duka).
HOuddepenuuansHoe
ypaBHEHHE  KOHBEKTHBHOTO
MacCoImepenoca
(XOHBEKTUBHOMI
Pemenus
b bepeHIaIbHOro

b by3un).

[K-1, ITK-4,
I1K-9




ypaBHEHHS KOHBEKTHUBHOHH
nudy3un AN MpaKTHYECKUX
3ajay MpH [OMOLUM TEOPUH
nozo6ust: nogodue MpoLECCOB

MaccornepeHoca,  OCHOBHBIE
nuddy3HOHHBIE KpHTEpPUH
om00us: 1 Gy3HOHHBIE

KkpuTepud nogobus Dypee,
Hyccensta (LLepyna), [Texne
u Ilpangras  (IImwunra).
OCHOBHbIE BUIBI
KpHTEPUAJbHBIX  ypaBHEHHUi
ISt pacuéra CKOPOCTH
MPOLIECCOB MaccoOoTIa4H.
Macconepeoaua. YpaBHEHUSI
Maccorepeiayl, onpejeneHne
CpeIHMX  OBIKYIIMX  CHI
MPOLIECCOB ~ Maccolepenayu.

OcHOBHBIE KHHETUYECKHE
TI0Ka3aTeNu nporecca
Maccoriepefadl 1 MeTOIbl HX
pacuéra: K03 QULHEHTHI
MaccorepenaiH, B T.4.
00BEMHBIH x03¢dunreHT

Mmaccornepefayd, obume H
YacTHplE  4MClIa  EIHHHL
nepedoca (OYEII u YEII) u
BBICOTHI €IMHHL IEepeHoca
(OBEII u BEII). Ilonatue u
OTIpeZie/ieHie TEOPEeTUYECKOi
CTyTEHH WU3MEHEHHUA
KOHLIEHTpaLUH 150141
TEOPEeTHUECKON TapeJsKy,
BBICOTA SKBUBAJICHTHASA
OJHOM TEOPeTHYECKOI
CTyTEHH H3MEHEHHUA
KOHIIEHTpalUii MJIH  OJHOMH
TEOpPETUUECKOiT Tapelike.
JelicTBUTEIbHAS 1501051
peajibHas CTyNeHb U3MEHEHUS
KOHLICHTpaLuii WITH
JEHCTBUTENBHAS Tapesika.
O0muit k03¢ GHLKEHT
MOJIE3HOTO [EeHCTBHA TapeiKu
" k03¢ duLKeHT
s¢dexTuBHOCTH MO0 M3pdpH.
OmpeneneHne KHHETHYECKOI
KpHUBOH nporecca
Maccornepeiayu. OcHogul
pacuema  MAccooOMeHHbIX
annapamoe. OcHOBHbIE
THIIOBbIE KOHCTPYKLIHH
annapaToB KOJIOHHOTO THIIA:
MaccoOOMEHHbIE anmnapaThl C
(uKCUpOBaHHOM U co
CBOOOMHON  TOBEPXHOCTHIO
KOHTakTa (a3, TMIEHOUHbBIE
MaccoOOMEHHbIE  arlaparhl.
Obmue NPUHIHIE]
OonpeacyiCHuA 51 pacucTa
PEKUMHO-TEXHOJIOTHIECKHX

TapaMeTpoB paboThI u
HaX0)KACHHUS OCHOBHBIX




reOMETPUUYECKIX  Pa3sMepoB

KOJIOHHBIX arnrnaparos:
aouameTpa " BBICOTBI
KOJIOHHBIX anmnapartosB.
[TpencTaBneHus 00
OTNITHMAaNbHBIX
TUAPOIHHAMHYECKHX
pexxuMax paboThl arnraparos.
Makp03KOHOMHKA

Macco0OMEHHbIX MIPOLIECCOB.

MaccooOmeH.
Ab6copbuus.
ITeperoHka.
OKCTpaKIys.

1.2KuaxocTHasi SKCTpaKLIKs.
2.AncopOrus.
3.Cymixa.

Kuokocmuaa IKCMPAKUUA.
KpaTkue cBemeHus u obmas
XapaKTepUCTHKA  IPOLIECCOB
SKCTPaKMH B  CHCTEMax
HUIKOCTb-)KUAKOCTE.

PapHOBecHe B CHCTeMax
HUIAKOCTb-)KUIKOCTb,

H30TEPMBI  3KCTPAKUUM U
TpeyTOJbHBIE JarpamMMal.

MarepHuaibHblH GanaHc
npoiiecca MKHIKOCTHOM
OKCTpakl{d U  OCHOBHbBIC
KHHETHYECKHUE

3aKOHOMEPHOCTH  IpolLecca.
Crioco0bl TIPOBEIEHNUS
JKCTPaKUMH W  OCHOBHBIE
THITHI SKCTPaKIMOHHBIX
arnmnaparos. TTpHHIATIBL
TEXHOJIOTHYECKOTO  pacuéra
SKCTPAKTOPOB.

Maccooomennsie npoyeccol 6
cucmemax JICUOKOCHIb-
meépooe: adcopbuyus,
UOHHDLI 00MeH,
pacmeopenue u
kpucmanauzayua.  OO6me

cBeleHMs O IIpouleccax ¢
yaacTdeM ~ TBEpHOH  (asbl:
OCHOBHBIE ~ 3aKOHOMEDHOCTH
IPOLIECCOB MAaccoIepeHoca B
TREpPHOM W BHelwHel (asax,
ypaBHeHust — mHGQy3uu U
MacCcOOTIauH. VpaBHeHuUe
MacCOIPOBOIHOCTH.

Aocopoyun. HasnaueHue WU
IpaKTHYEeCKoe  MpUMEHEHHEe
MPOLIECCOB ancopOLuH.
OCHOBHbIE ~ TPOMBILIJIEHHBIE
ancop6entsl. TepMoauHaMuKa
paBHOBEeCHs TNPH aJCOPOLMH.
MarepuanbHbiii  Oananc H
OCHOBHBIE KHHETHIECKHE
3aKOHOMEPHOCTH  Mpouecca
ancopOuuu. XapakTepUCTHKH
HEpaBHOBECHOI  afcopOLHu.
VYcTpoiicTBO W MPUHLKINBL

paboTel ancoOpOLHOHHBIX
ammapartoB:  afgcopbepel ¢
HETOBIKHBIM cJIoeM

ancopbeHTa, ancopOeppl ¢
IICEBIOOKIDKEHHOM ~ CIIOEM
ajficopOeHTa. OCHOBHBIE
3aJa4yn )41 TIPUHLUIIbI

[TK-1, [TIK-4,
[K-9




NpOBEICHHS
TEXHOJIOFMYECKOTO  pacuéra
angcopbepoB. ecopbuus,
OCHOBHBIE 3aJadd W METOJBI
MpOBENEHUA mporecca.
Hounwtii  oomen. Dusmuko-
XMMHUYECKHE OCHOBBI
HMOHOOOMEHHBIX  TPOLIECCOB:
KATHOHHBI ¥  aHMOHHBIHA
o0OMeH, paBHOBECHE  MPH
HMOHOOOMEHHBIX  IpoLeccax.
O6mue CBEeIEHHS O KHHETHKE
HOHHOTO obOMeHa.
Pacmeopenue 6 cucmeme
JicuOKocmy-meépooe.

OmnpeneneHue "
TpaKTHYeckoe  NpHMEHEHHEe
IPOLIECCOB pacTBOpEHHs,
OCHOBBI KHHETHKH MPOLIECCOB
PacTBOpPEHHS: OCHOBHOM

3aKOH KMHETHKH PacTBOPEHHs
I1lykapéBa, CKOPOCTb ¥ BpeMsl

TIOJTHOTO pacTBOpEHNS,
MarepualbHbIH HanaHc
npoiecca. ITpoueccel

SKCTParupoBaHHs M3 TBEPIOrO
Tena: CTPYKTypa TBEPIBIX Tel
H  MeXaHu3M  MpOLECCOB

HU30HMPaTeNnbHOTO

pacTBOpEHHS, KHHETHKA
MPOLIECCOB 3KCTPAarupoBaHuA,
BHYTpH- "

pHemHen1(Gy3HOHHBIE

PeXHUMBI  3KCTPArMpOBaHHUS.
OCHOBHBIE crocoObl u
anmaparypHoe  o(opMIIEHHE
MPOLIECCOB  3KCTParupOBaHMs
U PacTBOPEHMS: KapyCellbHbIE
U KOJIOHHEBIE 3KCTPaKIMOHHEIE

ammnaparsl, 3KCTPaKTOPEI
clioeBoro  THma W Jp.
Kpucmannusayus.

OmpeneneHue npolecca
KpUCTAIIH3aLHH "

MPaKTHIECKOE  MPUMEHEHHE
npoueccoB. TepMoauHamMuKa
paBHOBECHS npu
KpUCTAINM3aUUHd B OKHIKHX
pacTBopax M IMarpamMmel
paBHOBeCHS Mexay (azamu:
ap-KUIKOCTh-TBEPAOE TEJIO.
MaTepuaibHblil W TEMIOBOH
6anaHcel npoiecca
kpuctayuzanud. OCHOBHbIE
KHHETHIECKHE

3aKOHOMEPHOCTH  Mpoliecca
KPUCTAIM3ALMU:  YPAaBHEHHUS
MaccooTIa4yH H
Maccorepenaun, CKOpPOCTh
npouecca  KpHCTaIU3aLHH.
OCHOBBI pa3leNeHus cMecel
PacTBOPEHHBIX BEILECTB
METOIOM  KPUCTAJUIM3aLIUM:




MaTepuaibHbli  OajmaHc U
pacnpeneseHne
KOHLIEHTpaLHH BELLIECTB
Mexnay (aszamu, OompelesieHue
ko3 duuueHTa  pasaeneHus.
MHorokparHast
nepeKpUCTaUIH3aLKs "
MeTombl €€  MpaKkTUYECKOMH
peanu3aluu:
MOCJIeI0BATEIbHOE
(bpakKIHOHHPOBaHHE,
MPOTHBOTOYHAA
KPUCTAIIH3aLIHA u Ip.
OcHOBHBIE MPHHLUIIBI
ycTpoiicTBa u paboThI
KpHCTAJIN3aTOPOB:
BaJIbLIOBBIH, JIEHTOYHBIH,
00BEMHBIM  (peaKkTOpHbIH) H
Ipyrue TUIBI  anmaparos.
[Ipouecchl  KpUCTAJUIM3ALMU
pAacIUIaBoOB: CYIIHOCTh METOAA

" €ero MPaKTHYECKOE
NPUMEHEHUE. Cywuika.
OmnpenenexHue npotiecca
CYIIKH, o01as
XapaKTepUCTHKa Ipouecca H
obnactu pHMEHEHHUSL.

Mertoapl cymkd. OCHOBHBIE
3aJauydl CTaTHKM U KHHETHKH
mpouecca. HduHamuka |
TEXHOJIOTHsI TIpoliecca CyIUKH
BJI&)KHBIX MaTepHaloB.
Knaccudukauuss  MpoLIECCOB
cymkud. Crnocobpl  CyIIKH

BJIQXKHBIX MaTepuaoB:
KOHBCKTHBHasA Cyulka,
CyﬁﬂPIMB.I_lPIOHHaﬂ Cyuika,

panualyoHHas CyIlKa, CyIlKa
TOKaMH  BbICOKOH 4acTOTHI,
CyIKa co CITy THHKOM,
KOMOWHHpPOBaHHBIE CIIOCOOBI.
CraTtuka TPOLECCOB CYMIKH.
OCHOBHBIE ~ XapaKTEpHUCTHKH
BI&XHBIX ~MaTepUaloB Kak
00BEKTOB npouecca
BBICY IIMBAHUS:

Kiraccudukamys BJIQXCHBIX
MarepHajioB, (OpMbI CBSA3H
BJIar'u c TBEPOBIM
MaTepHajioM, OCHOBHbIE BHJIbI
Brnaru. PaBHOBecue (a3 mnpu
cymke. JBWXKyIIHE  CHIIBI
IpolLIeCCOB  TIepeHoca Biaru
BO BHYTpU-IH(PPY3HOHHOH H
BO  BHewHe-Au((y3uoHHOI
obracTsXx mpouecca CyLIKH
BIIQ)KHBIX MaTepHaoB.
OcHOBHbIE TemIohH3MIECKHe
CBOMCTBa BJIKHOIO BO3IyXa,
Juarpamma COCTOSTHHSA
BJIQXKHOTO Bo3QyXa Pam3una u
e€ KCIIOJIb30BaHHE B
MPaKTHIECKHX pacuérax.




MartepuajibHblif M TEIIOBOM

GanaHc npoliecca
KOHBEKTHBHOMN CYLIKH.
WneanbHas " peaibHast
KOHBEKTHBHAs CYLIHJIKA.
OcCHOBHBIE Croco0bI
KOHBEKTHBHOTO npouecca
CYIIKH W pacdéT MNpPOLIECCOB
CYLIKH 1o nuarpaMMe

Pam3uHa: mpocTas — CyLIKa,
cymika € MPOMEXYTOYHBIM
MOJOrPEBOM  BO3IyXa [0
30HaM, Cyllka C YacTHYHOH

peLUpKyJIALMen

0TpaboTaHHOTO BO3IyXa.
OcHOBHBIE KUHETHUYECKHE
3aKOHOMEPHOCTH  Mpolecca

CYLIKH: KpHMBBIE CYIIKH H
KpHBBIE CKOPOCTH IIpOLEecca,
ypaBHEHHE  MaccormepeHoca

npH CyILIKE,
TIPOAOIDKUTENBHOCTD

mpolLecca. OCHOBHEIE
BOIIPOCHI TEXHOJIOTHH

MPOLIECCOB CYLIKH, KayeCTBO
BBICYIIEHHBIX ~ MAaTepHalioB.
OCHOBHbIE ~KOHCTPYKUMH H
TPHHLIMIIBL paboThbl
KOHBEKTHBHBIX  CYLIMIBHBIX
anmnapatoB M OCHOBHBIE
SKOHOMHUYECKHE IOKa3aTesH
MX SKCIUTyaTallMK: CYIIHIKH C

HEMNMOABHXHBIM 5185¢
OBIKYIIMMCS IUIOTHBIM CJIOM
Mmarepuaia, CYILIUJIKHA C

repeMelIMBaHUeM MaTepuana,
CYLIMITKHM C KHUIALIMAM CIIOeM,
pacMbUIMTENbHbIE CYLIMIKH U
Apyrde  THUIBl  CYLIWJIOK.

MerTonsl MIOBBIILIEHHS]
9((heKTUBHOCTH  IIPOLIECCOB
CYIIKH. Memopannbvie
npoyeccol pasoenenus.

@U3NKO-XUMUIECKHUE OCHOBBI
IPOLIECCOB  MaccomepeHoca
yepes TIOJTy IPOHKULIAEMbIE
TIEPETOPOAKH.

Knaccudukanus MeMOpaHHBIX
npolieccoB (0OpaTHBINA 0CMOC,
ynbTpaduibTpaLus, [AHanus,

3JIeKTPOAMAIHN3 u ap.).
[MpakTH4eckoe  NpPUMEHEHHE
MeMOpaHHbBIX MPOLIECCOB
paszeneHus B COBPEMEHHOM
XHUMUYIECKOH TEXHOJIOTHH.

Tumel  MemOpaH U HX
OCHOBHBIE ~ XapaKTEPUCTHKH.
Ob6masn XapaKTepUCTHKA
anmnapaTypHoro o(opMieHus
MeMOpaHHBIX HPOLIECCOB
pasmeneHus:  anmaparbl  C
TUIOCKAMH MeMOpaHaMHu,
ammapaTthl ¢ TpyOdaThIMU




MeMOpaHaMH,
pyJIOHHBIMH MéMOpaHaMu U
Ip.
TEXHOJIOTUYECKOTO
MeMOpaHHbIX
pazneneHus
MaTepHaibHbIi
pacuér
MeMOpaHsI,
KOHIIEHTPaLMOHHOI
TIOJIIPHU3aLIHH.
DKOHOMHUUYECKHIE
MeMOpaHHBIX MTPOLIECCOB.

annaparbl  C

OCHOBBI
pacuéTa
IpOLIECCOB
cMeceii:
GajaHc,
MOBEPXHOCTH
pacyér

nokKasaTteyii

7.Cooepoicanue 1a00parmopHbIX 3aHANILI

Ne Paznen Yacn HaumeHoBaHue KpaTkoe coaepxanue ®opmupyembie
n/n JUCIMILIHHBI JabopaTopHoii paboThI KOMIETeHIHH
1 TeopeTudeckue 1 ITAXTI 3HaKOMCTBO c MK-1, TIK-4,
OCHOBBI COBPEMEHHBIM [K-9

COCTOSTHUEM

XMMHUYECKON M APYIHX

CMEXHBIX c HEH

OTpacisaMH

MPOMBIILIEHHOCTH, — HX

OCHOBHBIMH 00muMHU
XapaKTepUCTHKaMH 7}
npobnemamu, a Tak XKe
BO3MOXHBIMHU Iy TSIMH HX

pEeLIeHHs.

2 MexaHu3Mbl 1 1 3aKoHBI TIEpeHOca Macchl, | 3aKoHbl neperoca TIK-1, TIK-4,
ypaBHEHHUS NIEPEHOCa. SHEPTUH U UMITYJIbCa Maccel,  IHepauu U [K-9

3aKOHBI COXPAHEHHS.
MopenupoBaHue.
Mexda3Hbiii

NepeHoc CyOCTaHIMIA.

uMnyabCca B CIIOIIHBIX
cpemax — Kak OCHOBBI
aHanusa "
MOJIETUPOBAHHUA
THIIOBBIX IpOLIECCOB
XMMHUECKOH
TEXHOJIOTHY H aHaJIoTHs
3THX TPOLIECCOB.
OnpenerneHue
TUIOTHOCTH TIOTOKOB
Macchl,  JHEPrHH U
HUMITyJIbCa, KaK OCHOBBI
OTIpenesIeHus
HHTEHCHBHOCTH
MPOTEKAOMMX XHMHUKO-
TEXHOJIOTHYECKHX

MPOLIECCOB " B
KOHEYHOM uTore -
TPOM3BOJUTENBHOCTH
annaparos.
HuddepeHunansHeie
YypaBHEHHUS,
OTMCBIBAOLIIE noJIst
CKOpOCTEH, Temmneparyp
u KOHLIEHTPaLHH.

AHaJorHs MEXIy HUMH.
MeTonpl aHanu3a ITHX
YpaBHEHHH. VYcnosus
aQHATUTHYECKOTO
pELIeHUs




v depeHIHaIbHbIX

ypaBHEHUH (ycnoBus
OIHO3HAYHOCTH).
T'umpoMexaHHUECKHE 2 OcHOBHbIE HccnenoBaHue MK-1, ITK-4,
MAXT 9KCTIEPUMEHTAJIbHbIE MEXAHH3MOB TPOLIECCOB [1K-9
METO/IBI uccienoBanuil | Ha MHKpO- u
THIOBBIX XHMMKO- | MAKpOYPOBHSIX.
TEXHOJIOTHYECKUX
MPOLIECCOB U alNaparos.
[MpuknanHas 2 Cxatue W paspexeHue | YCTPOHCTBO OCHOBHBIX [K-1, TIK-4,
TUIPOMEXaHUKa. ra3os. pubOopoB ISt [1K-9
[TepemerneHue MPaKTHYECKOro
KHUIKOCTEH, CHKaTHe H3MEpEeHHU YPOBHs
51 nepeMelleHne IaBJIEHUIL.
ra3oB.
Paznenenue 2 PazneneHue OCHOBHEIE THIIOBbIE IK-1, T1K-4,
HEOIHOPOIHBIX HEOIHOPOJHBIX CHCTEM. KOHCTPYKLHM LIHUKJIOHOB [K-9
CHCTEM. U OTCTOIHBIX
[lepememuBanue B tentpudyr, ycrpoiicTsa
WHUIKUX cpenax. H XapaKTepUCTHKH HX
paboTHl.
TermnoobMeHHBIE 2 TemnnonepeHoc CraioHapHbI i 51 [1K-1, TIK-4,
IMAXT HECTaLMOHAPHBIH [K-9
TIPOLIECCHI
TETUIONepeHoca.
OcHOBHBIE MOHSTHS,
omnpeneneHus U
Termohu3MIecKre
CBOMCTBa BELLECTB!
TeMIepaTypHoe  IOIE,
TeMIepaTypHBIil
rpagueHT, TEII0BOM
[OTOK,  TEIIOEMKOCTb,
SHTANBINA,
TETUIONPOBOAHOCTD "
TeMIepaTypONpOBOIHOC
Th
TemnnooOMeH. 2 TermiooOMeHHbIE Kraccudukanus I1K-1, TIIK-4,
[TpoMbIlLUIEHHBIE armnaparsl. TETI000MEHHBIX IK-9
croco0bl nepefadn annapaTos, UX
Terua. KOHCTPYKTHBHBIE
BrinapuBaHue. XapaKTEePUCTUKH 7
0COOEHHOCTH
PaKTUIECKOro HX
HCIIOTb30BaHMsI.
Karanoru Ha
TETMI000MEHHY0
ammapatypy. OCHOBHBIE
METOIbI TETJIOBOTO
pacuera TerI000MEHHbBIX
annapaToB: IPOEKTHBIH,
TEXHOJIOTHYECKUH "
TIOBEPOYHBIH paCUETHI.
MaccoobmeHHBIe 2 Maccoo6mennsle ITAXT OcHoebl pacuema MK-1, ITK-4,
IMAXT MaACCOODMEHHBIX [1K-9
annapamog. OCHOBHbIE
THIIOBbIE ~ KOHCTPYKLHH
anmnapaToB  KOJOHHOTO
THIIA: MacCOOOMEHHbIE
anmnapaThl c

(GuKCUpPOBaHHOH U CO
cBOOOIHOM




MOBEPXHOCTBIO KOHTaKTa
¢as, TUIEHOYHBIE
Macco0OMeHHbIE
anmapaTbl.

9 | MaccoobmeH. 2 Kpucrannusanusi. Kpucmanauszayus. [K-1, [TK-4,
A6copOitus. OnpeneneHue mpoiiecca I1K-9
IMeperoHka. KpUCTALTH3aL1H n
DKCTpaKys. NPaKTHUECKOE

TpHMEHEHHE NPOLECCOB.
8. CamocmoamenvHaa paboma baxkanaspa

No Tembl, BBIHOCHMBbIE HA Yacwbl ®opma CPC ®opmupyemble

n/n CaMOCTOSITEJIbHYI0 paboTy KOMIIETEHIIHH

1 OuU3NUECKUE BEITHUHHEI, 34 Tekymas paboTa C JIEKIIHOHHBIM MK-1, [TIK-4,
OTpe/IeNIeHHs, CUCTEMBI &THHUII maTepuaioM. Ilorck HHOpMALHH 110 [K-9
H3MEPEHHUH, IpaBUIIa HCIIONb30BaHMS 3a1aHusAM TpernoaBaTeis u
CHCTEM M3MEPEHUH (U3MIeCKHX HOATOTOBKA KOJUIEKTHBHBIX
BENMYMH Ha TeppuTopuu PO. npe3eHTalul, TIOJrOTOBKA K
OnpeneneHue, HAX0XKAEHUE W PACUET KOJUIOKBHYMY, HJOKJIafy HarcaHue
OCHOBHBIX (DH3HKO-XUMUYECKHX U pedepara.

TEepMOJMHAMUYECKHE CBOMCTBA
YKUIKOCTEN U ra3oB.

2 | Pemenre OCHOBHBIX 3a/1a4 I10 32 Texymast pabota C JIEKIHOHHBIM [K-1, ITK-4,

TUAPOCTATHKE KUIKOCTEH U Ia30B. MmatepuaioM. I1ouck HHpopMaLKH 110 I1K-9
3aaHUAM MpernoiaBaTes u
MOArOTOBKA KOJIJIEKTHBHBIX
npe3eHTalui, MOJTOTOBKA K
KOJUIOKBHYMY, MAOKJIaLy HallicaHue
pedepara.

3 | U3yueHue KOHCTPYKIHH annapaToB 32 | Texymas pabota ¢ JIEKIHOHHBIM IK-1, TIK-4,

JUIS XpaHEeHHUs )KUIKOCTEHN U Ia30B. MatepuaioM. ITouck HHpOpMaNuu 1o [K-9
3afaHKAM NPETnoiaBaTeis H
MOJArOTOBKA KOJUIEKTHBHBIX
TIpe3eHTalui, MOJrOTOBKA K
KOJUIOKBHYMY, HOKJIamy HalucaHHe
pedepara.

4 | W3ydeHne NpUHLUIHAIBHBIX 34 Tekymast pabota C JIEKIHOHHBIM ITK-1, ITK-4,
YCTPOMCTB MaIlIMH 1 anaparoB I MatepuaioM. TTouck HHPpOpMaLuH 110 [K-9
peLIeHNs MPUKIAAHBIX 3a1ad 3afaHKAM MpenojiaBaTeis "

TUAPOCTATUKH: THIPABINIECKIX MOATOTOBKA KOJIJIEKTUBHBIX
TIPECCOB, U3MEPEHNUS YPOBHA npe3eHTalui, MOJrOTOBKA K
AKUIKOCTEH B pe3epByapax U KOJUIOKBUYMY, MAOKJIaLy HarkcaHue
EMKOCTSIX, H3MEPEHHU pedepara.

THAPOCTAaTHYECKOTO JABICHUS U

TIEpenagoB AABJICHUM.

5 | Pemenue 3aa4 0 OCHOBHBIM 34 | Texymas pabota ¢ JEKIHOHHBIM [K-1, ITK-4,
BONpPOCaM T'MAPOJIUHAMUKH marepuanom. [Torck HHpOpMALIUIH TIO [1K-9
JKHUAKOCTEH U Ta30B. 3afaHKUAM TIperoaBaTeis "

MOArOTOBKA KOJUIEKTHBHBIX
npe3eHTaluii, MOJrOTOBKA K
KOJUIOKBHYMY, JOKJIaLy HarlicaHue
pedepara.

6 Pacuér runpaBimaeckiux 34 Texymas pabota ¢ JEKLMOHHBIM I1K-1, IIK-4,
CONPOTHBJICHUH PA3IHYHBIX MarepuanioM. [Touck HHPOPMALUK 10 I1K-9
TUPaBIUYECKUX CUCTEM 3afaHusIM npernoaBaTeis n
TpyO6ONPOBOJIOB U aNNapaTos. HOATOTOBKA KOJUIEKTHBHBIX

Tpe3eHTalui, MOJrOTOBKA K
KOJUIOKBMYMY, JOKJIaly HaricaHue
pedepara.

7 | W3ydyenue ocHOBHBIX KoHCTpykiwmi u | 34 | Texymas paboTta ¢ JIEKLIHOHHBIM TK-1, [1K-4,
NPUHIANOB  paboThl  HACOCOB M maTepuaioM. TTonck nHGOpMALIMHU 110 I1K-9




BeHTUIATOPOoB. [lonbop HacocoB u
BEHTHJIATOPOB Ul  IIEPEMENIEHHUS
JKHIKOCTEH U ra3os.

3aJaHUuAM npenoaaBaTeIs U
TMOATrOTOBKA KOJIJIEKTUBHBIX
npe3eHTaum71, 0AroToBKa K

KOJUIOKBHYMY, [OKJIaLy HalucaHHe
pebepara.

8 | T'uppaBnu4eckuil pac4yér 34 Tekymast paboTta C JIEKIHOHHBIM IK-1, TTK-4,
napauieNbHBIX TPYO0IpOBOIOB U MaTtepuaioM. ITouck HHpOpMALUH TI0 [1K-9
TpyGOTPOBOIOB C ITyTEBLIM 3a1aHuAM MpernoaaBaTens "
pPacxoI0M XKUAKOCTEH I0IrOTOBKA KOJIJIEKTHBHBIX

TIpe3eHTalul, TI0JrOTOBKA K
KOJJIOKBHYMY, [OKJNajy HarmcaHue
pedeparta.

9 | T'unopaBnudeckuii ynap B 36 Texymast paboTta ¢ JEKUHOHHBIM [TK-1, TIK-4,
TpyOOTpoOBOaax U SBIECHUE MaTepuaioM. ITouck HHPOpPMALUH 110 [1K-9
KaBHUTALUK 3aIaHuAM npernoaBaTels u

HOZrOTOBKA KOJIJIEKTHBHBIX
Tpe3eHTaluH, MOJrOTOBKA K
KOJIJIOKBMYMY, [OKIafy HalucaHHe
pedepara.
9. Hcnonv3osanue peiimunzogoii cucmemsl OUeHKU 3HAHU
HpI/I HU3YYCHUH JUCUHIIIIAHBI IIPEayCcCMaTpuBaACTCs 3Q4eT, DJK3aMCH, BBIIIOJIHEHUEC

1abopaTOpHEIX paboT, KOHTPOJBHBIX padoT, pedepar. 3a 3TH KOHTPOJIBHBIE TOYKH CTYICHT

MOJXKET MOJYYHTh MUHHUMAJIPHOC H MAaKCUMAIbHOE KOJIUIECTBO OanmoB (CM. Ta6HI/IHy).

3a 5K3aMeH CTYIEHT MOXKET HOIydIUTh MEHUMYM 24 Ganna 1 MakcuMyM — 40 6anmos.

Ouenounsvle cpeocmsa \ Kon-60 | Min, 6annos \ Max, 6annos

4 cemecmp

Konmponvnas paboma 1 15 30

Jlabopamopuaa paboma 5 35 50

Pecpepam 1 10 20

IK3aMeH

Hmozo 60 100
5 cemecmp

Konmponvnaa paboma 1 10 18

Jlabopamopuasa paboma 4 20 32

Pegpepam 1 7 10

IK3amen 24 40

Hmozo 61 100

10.Hugpopmayuonno-memoouyeckoe obecnevenue OUCUUNIULHbI

10.1 Ocnoenaa numepamypa

HpI/I HU3YUYCHHHU OUCHHUIIIIMHBL ((HpOI_ICCCBI B alIapaTtsbl XHMHYECKOH TEXHOJIOTHU» B

Ka4q€CTBE OCHOBHBIX HCTOYHHKOB I/IH(bOpMaHI/II/I PEKOMEHAYETCA HCIIOJIB30BAaTh CJICAYIOIIYIO

IUTEPATYPY:
OcHoBHbIE HCTOUHHKH HH(pOpMALIHA KoJ-Bo 3Kk3.
1. bapanos, [I.A. ITporecch! u anmapatbl XUMAYECKOH ObC «Jlap»

TeXHOJIOTUH: yued. mocodue. — Cankt-IleTepOypr:

Jlanw, 2016. — 408 c.

https://e.lanbook.com/reader/book/87568

Jloctym ¢ mo0oit Touku MHTEpHET mocie
perucrparmi ¢ IP-anpecos 5O ®T'BOY




BO «KHUTVY»
2.JleouTtheBa, A.M. OGopynoBaEue XMMHIECKUX ABC «YHHBEpcUTeTCKas OHOIHoTeKa
Ipou3BOACTB: B 2 gacTsax / AW JleoHTheBa; online»

MuHrCcTepCTBO 00pa3oBaHus U Hayku Poccuiickon

Deneparun, OenepanbHOE roCy 1apCTBEHHOE http://biblioclub.ru/index.php?page=book
OromKeTHOEe 00pa30BaTENbHOE YUPESIKICHHUE BBICIIETO view red&book _id=277813
npodeccronanbHOro oopasopanus « TamO0BCKuit Joctym ¢ moboit Touku MHTEpHET IOCNe
rOCYIapCTBEHHBIN TEXHUUECKHM YHUBEPCUTET. - peructpamuu ¢ IP-anpecos b® OI'BOY
Tam60s: UsnatensctBo ®T'BOY BIIO «TI'TY», 2012. BO «KHUTY»

-4.2.-281 c.

10.2 /lononnumensvnan 1umepamypa

B xauecTBe IOIMOIHUTEIHLHBIX HCTOYHUKOB I/IH(l)OpMaLII/II/I PEKOMEHYETCS HCIIOJIB30BaTh

CIIEIyFOIIYO JTUTEPATyPY:

JlomoMHUTE/IbHbIE HCTOYHHKH HH(OPMALUN Kous-Bo 3K3.

1.ITporiecchl ¥ ammaparThl XAMAYecKod TexHonmoruu:| OBC «YHHBEPCUTETCKAS oubIMoTEKA
MeToguueckde  ykasaHus /  MHHHCTEPCTBO online»

oOpasoBanmsi u Hayku Poccum, DezmepanbHOe http://biblioclub.ru/index.php?page=book
rocynapcTBeHHOe OIO/DKETHOe  00pasoBaTelbHOE view red&book 1d=428783
yUpeXIeHNE BBICIIIETO npoheccuonansHoro | JlocTyn ¢ mobo# Touky VIHTEpHET mocie
o0pa3oBaHHUL «Kazauckui HallMOHANLHEIM| peructpaiuu ¢ IP-anpecos BO® ®TBOY
HCCIIENOBATEIbCKUAN TEXHOJOTHUECKUN BO «KHUTVY»
yamBepcuteT»; coct. H.J. Enmkeesa, H.b.
CocHoBckad u 1p. - Kazaup : M3natenscteo KHUTY,
2014. - 72 c.

10.3 Dnexmponnvie UCMOYHUKU UHpOpMmauuu
[Ipy W3ydeHHH IWCHMILEHBL «IIPOLECCHl M anmapaThl XMMHUYECKOH TEXHOIOTHID
HCIIONB30BAHUE DIEKTPOHHBIX HCTOYHUKOB HH(OpMALAH:
1. OBC «YuusepcuteTckas 6ubmroTeka onliney» - Pexxum nocrymna: http://biblioclub.ru/
2. DBC «Jlaub» - Pexxum goctyma: https://e.Janbook.com/

3. DOBC «KoHCyIbTaHT CTyAECHTa». — PEXUM HOCTyIIa: http://www.studentlibrary.ru/

CorJiacoBaHo:

A.T. JlaTeimona
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11. Ouenounsie cpedcinga ona OnpeOeneHI PE3YILbManmog 0C60eHUA OUCUUNIIUHDI

bubnmnorekaps

D

OueHOYHbIE CpEeNCTBa AL IPOBEINEHHS TEKYIIEero KOHTPOJL —YCICBaeMOCTH,
IPOMEKYTOYHOM aTTecTaluy O0ydaloIuXcs H HMTOTOBOH (rocyIapCTBEHHO}M HTOTOBOM)
aTTecTalluy pa3pabaTHIBAIOTCS COTNIACHO IMOJNOXKeHHI0O O @OHJaxX OIEHOYHBIX CPEICTB,
paccMaTpHBAIOTCS KaK COCTaBHAs 4acTh paboded mporpamMMbl H ohopMILIIOTCS  OTACTBHBIM
JIOKYMEHTOM.




12. MamepuanvHo-mexnudeckoe obecnederue OUCYUNIUHDL.

B kauecTBe MaTepHAIBLHO-TEXHHUECKOTO O0ECTeUCHHUs NUCLUIIINHBL HCIONB3YIOTCA
MyJIBTHMEMAHbIE CPEICTBA; HAOOPH CHAHIOB WM KMHO(HUIBMOB; NEMOHCTPAlHOHHBIC
IIpUOOPHI.

1. JIekmmoHHBIE 3aHATHL:

a. KOMILIEKT 3IEeKTPOHHBIX Tpe3eHTallHH/CIakiioB,

6. ayIHTOPHS, OCHAIIEHHAS [IPE3EHTAIIMOHHON TEXHUKOMN (IIPOEKTOP, SKPaH, HOYTOYK),

2. JlaGopaTopHBIE 3aHATHI

a. nabopaTopys THAPABIMKHY, OCHAIIECHHAsT HEOOXOTHUMBIM 000Dy JOBaHHEM,

6. 71a6OpaTOPHS TEIIO-MACCOOOMEHHBIX YCTAHOBOK, OCHAIIEHHAS HEOOXOTHMbIM
060pyI0BaHUEM, C. KOMIIBIOTEPHBIH KJIace.

3. [Ipouee

a. pabouee MeCTO TpemojaBaTeNd, OCHAINEHHOE KOMIBIOTEPOM C JTOCTYyIIOM B
WuTepHET,

6. paboume MecTa CTYIEHTOB, OCHAIEHHEIE KOMIIBIOTEPAMHU C JIOCTyIoM B MHTEpHET,

IpeIHasHaYeHHbIe Ui paboThI B 9JIEKTPOHHOM 00pa30BaTe/IbHOH Cpesie

13. Obpa3zosamenvHble MeXHONOZUU

1. Jlexmmu. Hapsmy ¢ TpaiWIMOHHBIME BHAAMH JIEKI[MOHHBIX 3aHATHH, TakKKe
HCIIONB3YIOTCS JIEKIHA-BU3yaTu3aus (¢ WCIOJB30BAHHEM pa3iMYHBIX (HOPM HAIJAIHOCTH:
TIpe3eHTaUH [0 JWCIUILTAHE, MyJIbTEMEIHUa, PHCYHKH, (OTO, CXeMBI H TaOJIUITGI); JIEKIHs-

KOHCYJIBTaIus (OCyIIecTBiIseMas B hopMare «BOIPOCH — OTBETHD).

2. JlaGopaTopHble 3amsTHA. OIMH W3 BAIOB CaMOCTOSATENHHOM MPAKTHICCKOH paboTEl
0Gyuaromuxcs, Ha KOTOPOM ITyTeM TPOBEIEHHs SKCIEPHMEHTOB IIPOMCXOIHUT YIIyOICHHE U
3aKpeIIEHHE TEOPETHIECKUX 3HAHUM B HHTEpecax IpoPecCHOHATbHON TOATOTOBKH.

3. IIpakTrueckue 3aHsTHs.

3. Ilpu opra@@s3anuu CaMOCTOSTENBHOH pPabOTHI  HCIONB3YIOTCSA  CIIEHyIOIINe
oOpa3oBaTeNbHbIE  TEXHOJOTHH:  camMooOydeHwe  (MHOMBHIOyalbHas M IPyIIoBasd
camocTosTeNbHas pabora — usydyeHue 6a30BOH M JTOIOIHMUTENBHON JIHTEPaTyphl, IOATOTOBKA K
MPAKTHIECKUM 3aHATHSIM).



JlueTt mepeyTBep:kKAeHHs padodeil mporpaMmbl

Pabouas IporpaMma mo JUCHHUIIIIHE «IIporecchl ¥ anmnaparhl XUMHPYECKOM TEXHOIOTUUY

(HaumeHoB8aHUe OUCYUNAUHbL)

IIepeCcMOTpPEHA Ha 3aCCIaHuN Ka(l)e,[[pbl XumMudeckas TEXHOJOIHS OpraHuYecKux MaTepruajioB

(naumeHosarue kageopul)
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