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1. Heaun u 3a7a4 TUCHHUILIHHBI

enp npenogaBanusa nucuumiuHel «lIponeccel MmacconepeHoca B CUCTEMaX € y4acTHEM
TBEPIOH (Pa3bl » COCTOUT B POPMUPOBAHUH KOMIIETEHIUI, CBA3aHHBIX C COBEPIICHCTBOBAHHEM
TEXHOJIOTHYECKUX MPOLIECCOB C YUaCTHEM COPOCHTOB M KaTaJIM3aTOPOB, a TAKXKE NpUoOpeTeHune
CTY/ICHTaMH 3HAHUH BKIIIOYAIOIIUX: OOLIME MOHATHS, 3aKOHOMEPHOCTH, OCHOBHBIC YpaBHEHUS
MIPOIIECCOB MAacCCOINEPEHOCa B CHUCTEMax C ydacTHeM TBepAod (aspl, yMeHHE NpPUMEHSTH
NpUOOPETEHHYI0  COBOKYITHOCTh ~ 3HAaHMW  TpU  BBINOJHEHWH  PacyéToB  OCHOBHBIX
XUMHUKOTEXHOJIOTHYECKHIX TIEPE/ICIIOB U BHIIOJIHEHUE JIEMEHTOB IMPOEKTHBIX Pa3padoToK.

3ajaya JUCHUIUIMHBI B TOM, YTOObl Ha OCHOBAHMU IOJYYEHHBIX 3HAHUM Oymyniuit
MarucTpaHT MOT y4acTBOBAaTh B pa3pabOTKe KOHKYPEHTOCTIOCOOHBIX TEXHOJIOTHI, OCYIIECTBIISTh
TEXHOJIOTMYECKHI MpoLIecC B COOTBETCTBUU C TPEOOBAHUSAMU TEXHOJOTUYECKOTO PETIAMEHTA.

2. MecTo AMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

Hucuunnuna  «IIporecchl mMaccomepeHoca B CHUCTEMax C ydyacTHeM TBepAou (as3bi»
OTHOCHUTCSI K 00pa3oBaTeNbHON 4YacTU MPO(EeCcCHOHAIBHOTO IUKIa mpoduield «XumMudeckas
TCXHOJIOTHUA IMPUPOAHBIX BHGPFOHOCI/ITGJ'IGI\/'I U YrJICpOJHBIX MATCPHAIIOB», « XuMuueckast
TEXHOJIOTHUA OPraHUYCCKUX BCHICCTB» BTOPOro YpOBHA BBICHICTO HpOCbeCCI/IOHaJ'IBHOFO
00pa3oBaHUsl MarucTpaTypsl.

HI/ICHI/IHHI/IHa SIBIIICTCA HpC}IHICCTBYIOHIeﬁ A0 U3YUCHUA TMOCICAYHOIMHUX BCCX AWUCHUIIINH
npodeccruoHalIbHOMN YacTH.



3. IlepeyeHb IVIAHMPYEMBbIX Pe3yJIbTATOB 00yYECHUS 0 JUCHUILIMHE (MOAYJIIO0),

COOTHECCHHBIX ¢ HHANKATOPAMHU JOCTHKCHUA KOMHeTeHHl/Iﬁ

Tabéamnuna 1
Koa o ®I'0OC WNHukaTopsl 1O0CTHXKEHUS IInanupyemsblie
pe3ynbTaThl 00ydeHUs 110
JUCIUIUINHE
(3YB)
[IpodeccuonanbHbIC
[K-7 3HATh:
Crnocoben  paspabatsiBath | [1K-7.2. OtpabaTsiBacT HOBBIC METO/IbI

METOOIUKHN HpOCKTI/IpOBaHI/ISI
U3IETTNI u3
HAHOCTPYKTYPHPOBaHHBIX

TEXHOJIOTUYECKUE PEKHUMBI,
METOJMKY IPOBEICHUS

UCIILITAHUN

KOMTIO3HIIMOHHBIX
MaTepHaIoB

I1K-10 Criocoben

IJIaHupoBaTe W MPOBOAWTE | [IK-10.1. [IpoBoaut ananwus
XAMUYECKHE  HUCCIEIOBAHUS, | HOBBIX HAIIPABJICHMUIA
00pabOTKY MX PE3YIBTAaTOB H | pecmemoBaHmit N
OUCHNBATDH HOTPCHIHOCTH, | ¢ooTReTCTBYIONIEH 00IACTH
BBIJIBUTATh THITOTE3HI, SHAHM

OPUMEHATh  METObI

IKCTIEPUMEHTAIBHOTO

HCCIIEIOBAHUS

[1K-10.2. Opranusyet co6op,
00paboTKy, aHaIn3 u
CHCTEMaTH3aIMI0 HAyYHO-
TEXHUYECKO# mHpopMaIuu

I1K-10.3KonTpomupyer
Ha3HaYeHHe, YCTPOHUCTBO HOBOTO
COBPEMEHHOTO
TEXHOJOTUIECKOrO
00Opy/IOBaHMs, TPHUHIUIA €ro
paboTHI U TIPABUII €TO
OKCILTyaTaIN

[1K-10.4 OcymectBisier
aHaJM3 u

ONITUMHU3AIHIO
IPOLIECCOB  YIIPaBJICHUS
KU3HEHHBIM LIUKJIOM
Hay4YHOMCCIIEIOBATEIbCKUX U
OTIBITHO-KOHCTPYKTOPCKUX
pabot

WCCIIEZIOBAHUS;
METOJIbI 00paboTKH,

aHaIM3a U CUCTEMAaTH3aIuI
Hay4YHO-TEXHUYECKOI
WH(pOPMAIUH IO TEME
UCCIIeIOBAaHNSI, BEIOOPY METOIMK
Y CPE/ICTB pEIIeHU 3a1a4H;
-KJIaCCU(UKAITUIO COBPEMEHHBIX
puOOPOB U METOANKHI
MIPOBEJICHUS
IKCIIEPUMEHTOB;

YMeTb:

- HCII0Ib30BaTh Ha

MIPaKTUKE YMEHUS U HABBIKU B
OpraHU3aINH

HCCIIETIOBATENILCKUX U TIPOCKTHBIX
pabor;

- OKCIUTYaTHPOBATh
COBpPEMEHHOE O00OpYAOBaHHE W
MPUOOPHI B COOTBETCTBUU (|
HaIlpaBJICHUEM U MPOPHUIEM
MOJITOTOBKH;

- TPOBOIUTH 0OpPabOTKY
IKCIIEPUMEHTOB M aHATU3UPOBAThH
UX pPe3yNbTaThI;

BJIAJIETh:

- mH(bOPMAITMOHHBIMA
TEXHOJIOTHSAMH IS
HNpUOOPETEHUS CAMOCTOSTEIBHBIX

3HaHUU Y YMEHH.

- MeroJaMu
MaTeMaTHYECKOTr 0
MOJICIIUPOBAHUSL MAaTepHalioB U
TEXHOJIOTMYECKUX TPOIIECCOB




4. O0beM TMCHMIJIMHBI H BUABI Y4eOHOH padoThl

Taoauna 2
Bcero yacos/ 3au. en. CemecTpbl
Buj yueoHo# padoThl 03920 3 3
0®0 o®0 0300
KonTakTHas padoTa (Bcero) 96/2,7 68/1,8 96/2,7 64/1,8
B ToMm uuce:
Jlexiuu 32/0,9 17/0,4 32/0,9 16/0,4
ITpakTH9YecKHe 3aHATHS 32/0,9 17/0,9 32/0,9 32/0,9
JIabopatopHbie paboThI 32/0,9 34/0,4 32/0,9 16/0,4
CamocTrosiTeJbHasi padoTa (Bcero) 60/1,7 76/2,1 60/1,7 76/2,1
B ToMm uucie:
Kypcoras pabora (mpoexr)
Pacuerno-rpaduueckue padboTh
UTP
Pedepatst
Joxmaapr
[IpesenTanun
U (unu) opyeue udvl camocmosamenbHol pabomol.
Bompocs! 15 caMOCTOATEIBLHOTO H3YUEHHS 20/0,6 36/1 20/0,6 36/1
IToaroroeka K mabopaTopHBIM paboTam 10/0,3 10/0,3 10/0,3 10/0,3
IToAroroBKa K MPaKTHYECKAM 3aHITHAM 10/0,3 10/0,3 10/0,3 10/0,3
IToaroroBka K dK3aMeHy 10/0,3 10/0,3 10/0,3 10/0,3
KonTpoan 24 36 24 36
Buj oTueTHOCTH 9K3aMeH 9K3aMEH IK3aMEH IK3aMEH
BCET O B yacax 180/5 180/5 180/5
OO0mas Tpy10eMKOCTh 180/5
AHCITHILTHHEL BCETO B 3au. 5
eTMHUIAX 5 5 5
5. Conep:kaHue TUCUUIINHBI
5.1. Pa3aeansl JMCHUIIJIMHBI U BUABI 3aHATHH
Tabéauma 3
Yacel Yacel
Jadoparo
NMPaKTHYECKUX
No HaumeHoBaHme pa3jaena Yacobl PHBIX Beero
JUCHUILIMHBI 10 JIEKIIUOHHBIX | (CEMHHAPCKUX) .
n/n N 3aHATHH 4acoB
cemMecTpam 3aHATHIH 3aAHSTHIA
1 | Beneuune 2 2




OOmu1re 3aKOHOMEPHOCTH
MepPEeHOCca BEIIECTBA BO 4 6 10
BHeITHEH (aze
OOm1re 3aKOHOMEPHOCTH
MepeHoca BEIIeCTBA B 4 6 10
TBepaoH ¢aze
AncopOrus 6 6 8 20
Cymka 6 4 8 18
PacTBOpeHue u
SKCTparupoBaHue B
CI/ICTI;MG 'Ir)Bepnoe 6 6 8 20
TEJI0KUJIKOCTh
Kpucrannuzanus 4 4 8 16
HUTOIo 32 32 32 96
5.2 JIeKuMOHHbBIE 3aHATHS
Tao6auna 4
Ne HaumenoBanue paszzaena
B Conepxanue pazaena
1 BBenenue Ilenu v 3amauu AUCIUIIIAHBI
OO6mre 3aKOHOMEPHOCTH MexaHnu3Mbl TIEpeHOCa BemecTBa BO BHemrHeH (hasze.
2 IIEpEeHOca BELECTBA BO Jnbdy3MOHHBI  MOTPAaHUYHBIM  CIOH U ypaBHEHHE
BHEIIIHEH (aze MaccooTaaun. KpurepuanbHbie ypaBHEHUST MacCOOTIAqH.
OO6mre 3aKOHOMEPHOCTH Crpykrypa MarepuanoB TBepaod ¢as3bl. Kmaccuduxarus
HEpPEHOCa BEIIECTBA B MarepuanoB TBepoi dasbl. Juddy3nonHoe paBHOBECHE.
3 TBepOii daze OcHoBHbIE MEXaHU3MBI MaccoIlepeHoca.
DKcrepuMeHTalbHAs MpoOBepKa ypaBHEHUS
MacCOMPOBOIHOCTH.
AncopOrus dusndeckas U XUMUYECKas aacopOrus. AncopOeHTH U UX
cBolicTBa. PaBHOBecwe Tipu ancopOIMu. YpaBHEHHE
4 MaTepuaibHoro 6ananca agcopouun. Kuneruka aacopOmum.
PaBHOBecHass u HepaBHOBecHas azacopOuusa. AncopOepsl.
YerpoiicTBO M npuHIMN AeWcTBUA. Pacuer amcopOepos.
JlecopOnyst 1 HIOHHBIN 0OMEH
Cymika OcHOBHBIE  TOHATHS W omnpexaesieHUs.  OCHOBHBIE
¢dusnyeckue CBOICTBa BIAXKHOTO rasza. TBepmoe Teiao Kak
o0vekT  cymku. PaBHoBecwme (a3 mpu  cylke.
5 MartepuanbHblii 0anaHc KOHBEKTUBHOW CyIIKH. TeroBoii
Oanmanc cymku. [lpuHIMNUANbHBIE CXEMBI TPOIECCOB
cymku. Kunerumka cymku. MacconepeHoc MpH  CYIIKE.
[IpomomxuTtenbHOCTh  CylIKA.  Pacdyer  CyIIMIIBHBIX
YCTaHOBOK
PactBopenue u PactBopenue. DkcTparupoBaHue paCTBOPEHHOTO BEIIECTBA.
5 OKCTPAarupoOBaHHE B CUCTEME | DKCTparupoBaHue  TBepaoro  BemectBa.  CrmocoObl
TBEPJO€ TEJIO-KUAKOCTh SKCTparupoBaHUsl U PaCTBOPEHHUs. Y CTPOMCTBO M MPUHIIUI
JEUCTBHUSI SKCTPAKTOPOB U aINapaToB JJIsi PpACTBOPEHUS.
Kpucrannmzauus PaBHOBecHe mpu KpuUCTaNIM3alMUA. MarepuaabHBId U
7 TEIJIOBOM OamaHChl KpUCTAJUTU3ALUH. Kuneruka

KpuUCTaJllIn3alluu. Pazgenenue cmeceit KpHCTaHHHSaHHCﬁ.
YCTpOP'ICTBO W IpUHIOUIT JIeNCTBUSA KpHUCTAJIJIN3aTOPOB.




5.3. JlabopaTopHbIe 3aHATHS

Tabauuna S
Ne
HaumenoBanue pasgena
n/ HaumeHnoBaHue J1a00paTOpHBIX padoT
JMCLUTUTHHEI
n
1 AncopOnus CTpyKTYpHO-TIOBEPXHOCTHBIE XapAKTEPUCTUKU U METOJIBI UX
uccienoanus. OnpeneneHue yieabHOM MOBEPXHOCTH.
3 AncopOuus OcHoOBHBIE XapaKTePUCTUKHU a7IcOpOEHTOB 5|
Karanu3aTopoB. OrpeieneHre akTUBHOCTH KaTalu3aTOpPOB
CriocoObl  IPUTOTOBJIEHUS copbenroB. Ilomyuenue
4 Cymika cOpOEHTa Ha OCHOBE JUCIIEPCHOTO KpEMHE3EMa U Ha OCHOBE
AJIIOMOTEeJIsl.
CriocoObl mpuroToBieHus KaranuzatopoB. llomyuenue
) Cymika KaTajau3aTopa HAHECEHWEM AaKTUBHOTO KOMIIOHEHTa W3
pacTBopa.
PactBopenune n [Ipumenenne copOeHTOB B ra3oBoil xpomarorpaduu.
6 | skcTparupoBaHue B cucteme | [I[purotoBieHne  KOJOHKA ISl Ta3-aJICOPOIMOHHOMN
TBEP/I0€ TEJIO-KUIKOCTh xpomarorpadumu.
PacTBOpenue u
[IpoBenenune xpomatorpapuueckoro pasaejaeHus ra3oB Ha
7 | 5KCTparupoBaHHUE B CUCTEME .
MIPUTOTOBIIEHHON KOJIOHKE.
TBEP/I0€ TEJIO-KUIKOCTh

5.4 IlpakTHyeckme (CeMUHAPCKUE) 3aHATHS

Tabauna 6
Ne HanmenoBanue
] paszzena TeMaTHKka NPAKTHYECKHUX 3aAHATHH (CEMHUHAPOB)
n/m JIACLIMIUTHHBI
Oo61mue Onpenenenue kod3duimeHTa MaccoOTIa4H BO BHEITHEH (ase ¢
1 3aKOHOMEPHOCTH | TIOMOIIbIO KPUTEPHUAIBHBIX YPaBHECHUH.
MepeHoca BEIIeCTBa
BO BHEIIIHEH (aze
OO0mue Omnpenenenre KO3(pGUIMECHTa BHYTPEHHEH MacCOOTIA4YM IS
5 3aKOHOMEPHOCTH | CUCTEM C YY4aCTHEM TBEPJIOTO Telia.
IepeHoca BEIIeCcTBa
B TBEPJIOH daze
Pacyer BpeMeHM 3alIMTHOTO ACHCTBHS CIIOS IOTJIOTHTECIIS.
3 A 5 Onpenenenue MNPOAOJDKUTENBHOCTH ajacopOuuu. [IpuHIMIIBI
ACOpOIIA pacueTta ajcopOepoOB MEPUOAUYCCKOro AeHcTBUSA. [IpHHIIMITBI
pacueTa aicopOepoB HEMPEPHIBHOTO JEHCTBHUS.
Omnpenenenre XapakTepUCTUK BiaKHOTO mapa. OmpeneneHue
4 Cymxa pacxola Cyxoro BO3[yXa, pacxojJa TEIUIOTHI Ha CYIIKY,

tertoBoro KITJ[. MaTtepuanbHblii M TETIJIOBOM OajlaHChI CYIIKH.
[IpuHIMIBL pacyeTa CYIIUIBHBIX YCTAHOBOK.




PactBopenue u CocraBneHne ypaBHEHHs MaTepUAIbHOTO OajlaHca Impolecca
5 SKCTPArupOBaHUE B | IKCTPArUpOBaHUs PACTBOPEHHOIO BEIIECTBA U3 TBEPAOIrO Teia
cHCTEeME TBepAoe | Ul NPSIMOTOYHOTO U MPOTHUBOTOYHOTO JIBMKEHUS (as3.
TCJIO-)KUAKOCTh Omnpenenenre pa3sMepoB SKCTPAKIIMOHHOTO annapara
MarepuanbHblii ¥ TEIJIOBOM OajllaHC KPHUCTAJUIM3aTOPOB.
6 Kpucramnu3zamus
Pacuersl KpuCTaININ3aTOPOB PA3IIMYHBIX TUIIOB

6. CamocrosiTesibHasi padoTa CTYA€HTOB N0 AMCHMILJINHE

Texymas camocTositensHas pabora mo aucuumuimHe «lIpomeccsl MaccomepeHoca ¢
ydacTueM TBepIou (ha3pl», HaNpaBlIeHHAs HA YIITyOJIeHUE M 3aKpeIICHUE 3HAHWMA CTYJCHTA, Ha
pa3BHUTHE MIPAKTHYCCKUX YMEHUH, BKITIOYAET B ce0s CIEAYIONIUE BUIBI pa0dOT:

e paboTa C JIGKIIMOHHBIM MAaTEPUAIIOM; TOWCK W 0030p JHUTEpaTyphl MU DICKTPOHHBIX

NCTOYHUKOB I/IH(l)OpMaIII/II/I IO MHAUBUAYAJIIBHO 3aHaHHOI\/JI TEMATUKE NUCIHHUIIJINHBI,
® MMOATOTOBKA K MPAKTUYCCKUM 3aHATHUAM,

* TOJArOTOBKA K JAOOPATOPHBIM paboTam;

*  WU3yYEHHE TeM, BRBIHECEHHBIX Ha CAMOCTOSTEILHYIO TPOpaboTKy; [ moAroToBKa K SK3aMeHy.
6.1 TeMbI VI CAMOCTOSITEJIbHOTO H3YUYECHUSA

O630p " aHaJIu3 MUPOBEIX }IOCTI/I)KeHI/Iﬁ B 00JIaCTH XUMHUYECKOU TEXHOJIOTHH.

[TpobGema sHEpro- U pecypcocOepekeHHs] B XUMUIECKON TEXHOJIOTHH.

OcHoOBHbBIE HAyYHbIE U TEXHUYECKHE MPOOIEMbl XUMUYECKOI TEXHOJIOTHH.

CoBpeMeHHOE COCTOSTHUE B MPOOJIEMbI OUHNCTKH JKUKOCTEH OT MEXaHUYECKHUX TTPUMECEH.
CoBpeMEeHHOE COCTOSIHUE B TIPOOJIeMbl 00€3BOKMBAHUS CYyCTICH3UM.

CoBpemMeHHOE COCTOSIHUE U MTPOOJIEMBI CYILIKH HETJIACTUYHOTO MUHEPAIBHOTO CHIPbSI.
CoBpeMeHHOE COCTOSIHUE U MTPOOJIEMbI CYILIKH OPTaHUYECKOTO ChIPHSI.

duznyeckue MCTObI I/IHTeHCI/I(l)I/IKaHI/II/I IIpoIeCCoB XUMHUYECKOM TEXHOJIOTHH.

©ooNOo A WN P

Hcnonb3oBaHne HAHOCTPYKTYP B XUMUUECKON TEXHOJIOTHH.

10.TIpo6nema sueprocoepekeHns B IPOMBIILIEHHOCTH BBICOKOTEMIIEPATYPHOTO CHHTE3A.
11.TIpo6nema pecypcocOepekeHus B NPOMBIILIEHHOCTH BbICOKOTEMIIEPATYPHOTO CUHTE3A.
12.TIpo6nems! BHEapeHUs (MCHOIB30BAHMSA) MAJTOOTXOAHBIX U GE30TXOHBIX TEXHOJOTHUIA IIpH
MIPOU3BOJICTBE XUMHUUYECKUX MPOTYKTOB.

13 .Ponb n 3HA4YCHHC OIITUMM3aIIHU (1)I/ISI/IKO -XHUMHYCCKHUX YCHOBPII;'I IIPpOBCACHUA
TCXHOJIOTUYCCKUX ITPOLECCCOB B PCUHICHHUU npo6neM XUMHUYECKON TEXHOJIOTHH.

6.2 Y4eOHO-MeTOAUYECKOE 00ecTiedeHHe CAMOCTOSITeJIbHOI padoThl

1. Pyno6amra C. [1.MacconepeHoc B cuctemax ¢ TBepaol ¢aszoit. M.: Xumus, 1980, - 248 ¢

2. CappanamBuiu A.I'., JIsBoBa A.U. [IpumMeps! 1 3ajauu MO TEXHOJOTMU NEpepabOTKU HEPTH
U rasa. — 2-e u3j., nep. u jpom. — M.: Xumus, 1980. —256c¢.

3. Kysneno A.A., Karepmanos C.M., CynakoB E.H. Pacuérel mpoiieccoB u ammapaToB

HedTenepepadaThIBAIOIIEH TPOMBIIUIEHHOCTH. — 2-€ U311, riep. u aon. — JI.: Xumus, 1974. —
344c.



7. OlleHO4YHBbIE CpeCcTBa
7.1 OneHOYHbIE CPeCTBA IS TEKYIero KOHTPOJIA yCIeBaeMOCTH

7.1.1 Boripochl K 3K3aMeHY

©oNo O wDNRE
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A WODNPFP O OOONOOOOPR, WNEPEOOOOLOMNO O BwWwDNPEO

MexaHn3MBI IEPEHOCA BEIIECTBA BO BHEUIHEN (ase.
Juddy3noHHBIH MOTPaHUYHBIN CIIOH U ypaBHEHHUE MacCOOTAAYH.
KputepuanbHbie ypaBHEHUSI MaCCOOT/AAYH.

CrpykTypa MarepuanoB TBEpJAoH (asbl.

Knaccugukamus marepuaioB TBEpIOH (assl.

Juddy3noHHOE paBHOBECHE.

OcHOBHBIE MEXaHU3MBI MacCCOTIEPEHOCA.

DKcrepuMeHTalIbHas IPOBEPKA ypaBHEHUSI MAaCCOIIPOBOJHOCTH.
dusnyeckas U XUMHUECKas aJcopOITusl.

. AICOpOEHTHI U UX CBOMCTBA.

. PaBHOBecue mipu ajcopOumu.

. YpaBHEHHE MaTepUaIbLHOTO OajlaHca afcopOInH.

. Kuneruka agcopOrun.

. PaBHOBecHas 1 HepaBHOBECHAs aCOPOITHSL.

. Ancopbepsl. YCTpoiCTBO U MPUHIUI ACHCTBUS.

. Pacuer agcop6epos.

. HecopOuiys ¥ HOHHBII 0OMEH.

. OCHOBHBIC TIOHSTHS U OTIPEICTICHUSI.

. OcHOBHBIC (PU3MYECKHE CBOMCTBA BJIIAKHOTO Ta3a.

. TBepaoe Teno Kak 0OBEKT CYIIKH.

. PaBHOoBecue (a3 npu cymike.

. MaTtepuanbHbIii 0aJaHC KOHBEKTUBHOM CYIITKH.

. TermoBo#i OanaHC CyIIKH.

. [IpyHIMIIHATBEHBIE CXEMBI POLIECCOB CYIIKH.

. Kuneruka cymku. MaccomnepeHoc npu Cymike.

. [Ipo1omKUTENbHOCTD CYIIKU. Pacyer cymmibHbIX YCTaHOBOK.
. PacTBOpeHue. DkcTparupoBaHue pacCTBOPEHHOTO BEIIECTBA.

. DKCTparupoBaHUE TBEPOIrO BELIECTBA.

. CriocoObl 3KCTparupoBaHus U PaCTBOPEHHUSL.

. YCTpONCTBO U IPUHIIUIT ACHCTBUS SKCTPAKTOPOB U AINapaToB IJis PACTBOPEHHUSL.
. PaBHOBecue npu KpuCTaIH3AIIH.

. MatepuanbHbIil U TEIJIOBON OalaHChl KPUCTAITH3AIIIH.

. Kuneruka kpucrannmzanuu.

. Paznenenne cmeceil KpuCTaUIU3aLMECH. 35. VYcTpoHCTBO W NPUHIMI

KpHUCTAJIJIN3aTOPOB.

JNIENCTBUS



7.1.2 llpumepHblii 0Opazey dunema K IK3ameHy

MHUHUCTEPCTBO HAYKH U BBICHIET'O OBPA3OBAHUSI POCCUMCKOM ®EJIEPAIINA
'PO3BHEHCKHI T'OCYJJAPCTBEHHbBIN HEDTSIHOM TEXHUYECKN YHUBEPCUTET umenu
akagemuka M./[. MuImoHIIMKOBA

kadenpa «XumMudeckast TEXHOJIOTUS HEPTH U ra3zay
buner Nel

I[I/ICIII/IHJII/IHa «IIpoiecchl MACCONEPEHOCA CUCTEMBI € YYACTHEM TBePAOM (1)331)[» I/IHCTI/ITyT

HedTH U ra3a rpynna CEMECTp

1. ChopmynmupyiiTe OCHOBHBIC TIOJOXKCHHS TCOPUM KaMWUIIpHOW KoHaeHcaruu. 2.IlpuBemute

¢byHIaMeHTaIbHOE a/JICOPOIMOHHOE ypaBHEHHE U JalTe ONpeeieHne H30bITOYHOM aIcopOIuH.

Ymeeporcoaro:
Jlexkmop 3as. kagheopoii «XTHI»

« » 20

Kpurtepun ouneHkH 3HAHUIH CTY/ICHTA Ha JK3aMeHe
Ouemca «OTJINIHO» BBICTABJIIACTCS CTYACHTY, IMOKa3aBIIEMYy BCCCTOPOHHHE,

CUCTeMAaTHU3UpOBaHHbIE, TIyOOKHE 3HaHUS Yy4yeOHOM mporpamMMmbl AUCHUIUIMHBI U YMEHHE
YBEPEHHO MPUMEHSATh WX Ha MPAaKTUKE MNpU pEHIeHHMH KOHKPETHBIX 3ajad, CBOOOJHOE U
MpaBUJIbHOE 000CHOBAHUE MPUHATHIX PELICHHH.

OneHka «XOpomio» - BBICTaBISETCS CTYACHTY, €CIM OH TBEpPAO 3HAET Marepual,
IPAMOTHO U IO CYIIECTBY U3J1araeT €ro, yMeeT IPUMEHSTh [TOJy4eHHbIE 3HAHUS Ha ITPAKTHUKE, HO
JOTIYCKA€eT B OTBETE MJIM B PELICHUU 337]a4 HEKOTOPbIE HETOYHOCTH, KOTOPBIE MOKET YCTPAHUTH C
ITOMOIIIBIO JOTIOJTHUTENBHBIX BOIIPOCOB MTPENOIaBaTENIA.

OuneHka  «yJI0BJETBOPUTEIBHO» -  BBICTaBJISIETCS  CTYJIEHTY, IOKa3aBIIEMY
(bparMeHTapHbIN, pa3pO3HEHHBIM XapakTep 3HAHUH, HEJJOCTATOUYHO MPABWIbHbBIE (OPMYITUPOBKU
0a30BBIX MOHATHI, HAPYILIEHUS JOTMYECKOHN MOCIEOBATEILHOCTH B U3JI0KEHUH MTPOrPaMMHOTO
Marepuaga, HO IIPH ATOM OH BIJIAJIe€T OCHOBHBIMHU pa3ieiaMu y4eOHOW Mporpammsbl,
HEOOXOIMMBIMU IS JalIbHEUIIero oOydeHUs U MOKET NMPUMEHSTh IOJTYYEHHbIC 3HAHUS 110
o0pa3ily B CTaHAAPTHOM CUTYaIUH.

Ouenka «HeyI0BJETBOPHUTEJIbHO» - BBICTABISIETCS CTYIACHTY, KOTOPBIA HE 3HAET
00JIbIIIeH YaCTH OCHOBHOTO COZEep KaHMsI y4eOHOI MporpaMMBbl TMCHUILIUHEL, TOMYCKaeT IrpyObie
omnOKu B (OPMYIMPOBKAX OCHOBHBIX IOHSATUH IJUCHMIUIMHBI U HE YMEET HCIOIb30BaTh
MOJIYy4YEHHbIE 3HAHUS [IPU PELLICHUH TUIIOBBIX MPAKTUYECKHUX 3a/1a4.

7.2 Texkymuii KOHTPOJIb
7.2.1 O0pa3en BONPOCOB TEKYIEro KOHTPOJIA s Ja00pPaTOPHBIX
pador

CTpyKTypHO-TIOBEpXHOCTHBIE XapaKTEPUCTUKH U METO/IbI UX UCCIIEA0BAHNS.

OCHOBHBIE XapaKTEPUCTUKHU a/ICOPOCHTOB U KaTaJIM3aTOPOB.

CrniocoObl MPUTOTOBIICHUSL.

HccnenoBanue noyrydeHHbIX COPOSHTOB.

CriocoObl MPUTOTOBJIEHUS KaTaIN3aTOPOB.

[Ipumenenne copoeHTOB B ra3oBoil xpomarorpaduu. 7. IlpoBenenue xpomarorpaduyeckoro
pa3fesieHus ra3oB Ha IPUTOTOBIEHHOU KOJIOHKE.

ok wnE




7.2.3 Ilpumepsl 3a/1a4 VIS PeIICHUA HA NPAKTHYECKUX 3AHATUAX

1. Hwxe nmpuBeAeHbI SKCIIEPUMEHTANIBHBIE TaHHBIC TI0 afcopOmmu a3ota Ha TiO2 (pyruie)
pu 75 K:

P-10% Ia.......... 60,94 116,41 169,84 218,65 275,25

A, MOJIB/KT.......... 0,367 0,417 0,467 0,512 0,567

[TocTpoiiTe rpadmk COOTBETCTBYIONIMIA JIMHEHHOMY ypaBHeHUt0 bOT. HaliquTe KOHCTaHTBI A
u k. PaccuunTaiite yaenpHyI0 MOBEPXHOCTh aacopOeHTa. JlaBienue

HACBIIIIEHHOTO Tapa a30oTa MpH ykazanHou temmneparype Ps=78300 Ila, mnomaas, 3anHnmMaemas
o/tHO# MoJeKyJIoi azota So=0,16 HM,

2. Okuch yriiepona aacopOupyercs Ha ciroze; Aanable npu 90 K mpeacraBieHbl HIKE.
Onpenenure, kakol msorepme — JI3Hrmiopa wim @peiHiMXa — Jydllle COOTBETCTBYIOT 3TH
nanubeie? KakoBo 3Hauenwe K it ancopOLMOHHOTO paBHOBecusa? B3sB oOIIyl0 MOBEpPXHOCTH
paBHOIT 6200cM?, paccunTaiiTe TIONIAIb, 3aHUMAEMYIO KaKI0H a7cOPOMPOBAHHON MOJIEKYJIOA.

Va, CMBevvcnisrsirns 0,130 0,150 0,162 0,166 0175 0,180

P, MM. pT. CT............. 100 200 300 400 500 600.

3.Ilpu m3mepennn ancopOIMU Ta3000pa3HOTO a30Ta Ha akTHBHOM yrie mpu 194.4K Obum
MOJIyY€HBI CIIEAYIOUINE TaHHBIE:

p 103 Mac oo, 1,86 6,12 17,96 33,65 68,89 4-10°,

MYKT. .o 5,06 14,27 23,61 32,56 40,83 3nauenus A

JaHbl U1 a30Ta MPU HOPMAIbHBIX YCIOBUSX.

Paccuuraiite, mnocrossHHbIE B ypaBHeHUE JI3HrMIOpa H  yACIbHYIO MOBEPXHOCTh
AKTUBHUPOBAHHOTO YIJIs, IPUHUMAsI IJIOTHOCTh ra3000pa3HOro a30Ta paBHOM

1,25 kr/m%, a momane 3aHUMAeMyIo OJIHOH MONEKYIOH a30Ta Ha NMOBEPXHOCTH aJCcopOeHTa,
paBHoii 0,16 HM? .



7.4. Onucanue nokasareJieil 1 KpuTepreB OLEHNBAHUSI KOMIIETEHUMI HA Pa3JIMYHBIX 3Tanax ux (popmMupoBaHus,

OIIMCaHHuC IIKAJIBbI OIICHUBAHMU.

Taoauna 7

[Inanupyemble pe3ynbTaThl
OCBOEHMS KOMIIETCHIINH

Kputepuu onieHrBaHus pe3yabTaToB 00yUEHHs

HCYAOBJICTBOPUTCIIBHO

YAOBJICTBOPUTCIILHO

XOPpOLIO

OTIINYHO

HanmenoBaunue
OLICHOYHOT'O CPE/ICTBA

IIK-7 Cnoco0en pa3padaTbiBaTh METOAMKH NPOCKTHPOBAHMSA M31€JIUH U3 HAHOCTPYKTYPHPOBAHHBIX KOMIIO3MIIMOHHBIX MaTEPHAJIOB

3HATD:

- HOBBIE METO/IBI
HCCICAOBaHUS,

- meToAabl 00paboTKH,
aHaJM3a U CUCTEMAaTH3al[ul
HAyYHOTEXHUYECKOM
nH(pOopMaIuu 1o

HCCICAOBaHUS,
BBIOOPY METOJIUK U CPEJICTB
pelICHHS 3a/1a4H;

- xjaccuUKaIuio
COBPEMEHHBIX IIPHOOPOB H
METOIUKH IIPOBEICHUS

TEMEC

OKCIICPUMCHTOB;

®parMeHTapHbIE
3HaHUSA

Henonawle 3Haums

CdopmupoBaHHbIe,
HO COJIepKaIne
OTJICNTbHBIC
poOeITbl 3HAHUS

CdopmupoBaHHbIe
CHCTEMaTHUYECKHUE
3HAHHSA

Bompocsr u OumneTst k
TEKYIUM
aTTecTalusiM,

K 9K3aMeHY




yMeThb:

- HCIOJIb30BATh HA
MPAKTUKE YMEHUS M HABBIKH
B OpraHu3aluu
UCCIIEI0BATENIbCKUX U

MIPOEKTHBIX padoT;

YacTuuHble yMEHUSA

Henonnele ymenus

YMeHus NOoIHEIE,
JIOITYCKAOTCA
HeOOIbITHE
omuoOKu

CdopmupoBaHHbIe
YMCHHS

- DKCIUTYaTHPOBATH
COBPEMEHHOE
o0opynoBaHue U MpUOOPHI
B COOTBETCTBHUH C
HarpaBJieHueM U TIpodriem
MOJITOTOBKH;

- IPOBOJIUTH
00paboOTKy IKCTICPUMEHTOB
U aHAJIU3UPOBATh UX
pe3yNbTaThI;




BJIA/J1eTh:

- UHGOPMAITMOHHBIMH

TEXHOJIOTHUSIMH IS

npuoOpeTeHus

CaMOCTOSITEJIBHBIX 3HAHUNA U
YMEHHUH.

- METOJaMHU
MaTeMaTH4eCKOro
MOJETUPOBAHUS
MaTepHuaIoB 1
TEXHOJIOTUIECKUX
MIPOLIECCOB

YactryHoe
HaBBbIKAMH

BJIaJACHUC

Hecucremarnueckoe
HpI/IMeHeHI/Ie HAaBBIKOB

B
CHUCTEMaTUYECKOM
PUMCHCHHUH
HABBIKOB
JIOITYCKaIOTCs

npoOebI

YcnemHoe n
CHCTEMaTHUYECKOE
HPUMEHEHNE
HABBIKOB

IIK-10 Cnoco0eH niaaHupoBaTh U NPOBOAUTH XUMHYECKHE HUCCIEI0BAHNUS, 00pPadOTKY X Pe3ybTATOB M OLIEHUBATH MOTPEIIHOCTH,
BbIIBUT'aTh TMIIOTE3bl, IPUMEHATH MEeTOAbl IKCIIEPUMEHTAJBLHOI0 HCCIeI0BAHUS

3HATh:
- HOBBIE METO/IBI
HCCIIEIOBAHUS,;
METOIBI 00paboTKH,
aHajau3a u
CUCTEMAaTH3allMk  HAy4YHO-
TEXHHYECKON HH(pOpMaIUU
[0 TEME HCCIEN0BaHus,
BBIOOPY METOJIMK M CPEJICTB
peIICHHS 3a/1a4H;

- KJTacCU(UKAIIIO
COBPEMEHHBIX TPUOOPOB U
METOIUKU MIPOBEICHUS
AKCIEPUMEHTOB;

®parMeHTapHbIC
3HAHUA

Henomnnrle 3HaHuA

CdopmupoBaHHEIE,
HO COJIepKaIne

OTJICIIbHBIC

poOeIbl 3HAHUS

CdopmupoBaHHbIS
CHCTEMaTHUYECKHUE
3HaHUS

BOIIPOCHI JIsI
KOHTPOJIBHOU U
CaMOCTOSTEIbHOMN
paboThl, TECTOBBIE
3aaHus .




yMeThb:
- UCTIOJI30BATh
Ha TPaKTHKE YMEHUS
Y HaBBIKH B
OpraHu3aIum
MCCIIEIOBATEIILCKUX U
MIPOEKTHBIX padoT;

- DKCIUTYaTHPOBATh
COBPEMEHHOE
00opynoBaHuE U MPUOOPHI
B COOTBETCTBHUHU C
HarpaBJieHHEeM U TIpodriem
MOATOTOBKH;

- MPOBOJUTEL 0OPaObOTKY
HKCIIEPUMEHTOB U
QHAJIM3UPOBATH UX
[PE3YJIbTaTHI;

HacTuuHble yMEHUSA

Hemnonxele ymenus

YMeHus

IIOJIHBIE,
ITOTTYCKAOTCS
HeOOJIBIINE OIINOKA

CdopmupoBaHHbIe
YMEHUS

BJIA/IETh:
- uH(OPMALUOHHBIMU
TEXHOJIOTUSIMU JJIS
puoOpeTeHus
CaMOCTOSITENIbHBIX 3HAHUU H
YMEHUM.
- MeToJaMHu
MaTeMaTH4YeCKOTO

YacTuuHOE HaBBIKAMHU

MOJCIUPOBAHUSA

BJIaJICHUE

Hecucrematnueckoe
MIPUMCHCHHE
HABBIKOB

B
CHCTEMATUYCCKOM
IMPUMCHCHHUHA
HaBBIKOB
JAOITYCKAOTCA

poOebI

YcnenrHoe u
CUCTEMATUYECKOE
MPUMEHCHHUE HaBBIKOB




MaTepuaioB u
TEXHOJIOTHYECKUX

HPOLIECCOB




8.0cobennocTH peaim3anuy JTHCHUIIJIMHBI 111 HHBAJIUAOB U JIMI C Or'PAHUYCHHBIMU

BO3MOKHOCTSIMM 3/10POBbH

JUig ocyliecTBIEHUS NMPOLENYpP TEKYILEro KOHTPOJISI YCIEBAEMOCTH U IPOMEKYTOUHOMN
aTTecTald OOYYaIOMIMXCS CO3/JaHbl (OHABI OIICHOYHBIX CpPEICTB, aJalTHPOBAaHHBIC IS
WHBAJIUAOB U JIMI C OTPAHUYEHHBIMH BO3MOXKHOCTSIMHU 3/I0POBbSI U IO3BOJISIFOIINE OLICHUTH
JIOCTIKEHHE MMM 3aIITAaHMPOBAHHBIX B OCHOBHOM 00pa30BaTENbHOW MpOrpaMMe pe3yabTaToB
o0y4eHHs: ¥ ypOBEHb C(HOPMHPOBAHHOCTH BCEX KOMIIETEHIIHH, 3asBICHHBIX B 00pa30BaTEIbHOM
nporpamme. @Dopma mOpoBeAeHUsS ~ TEKyLled  aTTecTalMu Uil CTYJACHTOB-UHBAJIMUJIOB
YCTAQHABJIMBAETCSI C YYETOM WHIMBHIYAIBHBIX MCUXO(QHU3MUECKHMX OCOOEHHOCTEH (YCTHO,
MMCbMEHHO Ha OyMmare, MMCbMEHHO Ha KOMIbIOTepe, B (opMe TecTUpoBaHUs U T.1.). llpum
TECTUPOBAHUU JJs1 CIA0OBUJSAIIMX CTYAEHTOB HCIONBb3YIOTCS (DOHIBI OLIEHOUHBIX CPEACTB C
YKpynmHeHHbIM  mmpudToM. Ha »sKk3aMeH mpuriamaercs COMPOBOXKIAONINN, KOTOPBI
o0ecnieunBaeT TEXHUUYECKOE COIIPOBOKIEHUE CTYACHTY. [Ipr HE0OX0AUMOCTH CTYACHTYUHBAIHUY
MIPEIOCTABIISIETCS JIOTIOJHUTENBHOE BpeMsl Ul MOJArOTOBKM OTBETa Ha SK3aMeHE (MJIM 3aueTe).
OOyyaromuecs ¢ OrpaHUYEHHBIMH BO3MOKHOCTSAMHM 3J0POBbS M OOydarolluecss HHBaIUIbI
ofOecreunBarOTCsl MEYaTHBIMU M 3JIEKTPOHHBIMH 00Opa30BaTeNbHBIMU pecypcamu (Iporpammbl,
yueOHble MOocoOus UId CaMOCTOATEIbHOW paboThl M T.A.) B (opMmax, alanTUPOBAHHBIX K
OTPaHUUYEHUSM UX 3/I0POBbS U BOCTIPUATHUS HH(POPMALIIH:

1) JJIL UTHBAJIMAOB U JIUI C OTPAHUYCHHBIMU BO3MOXKXHOCTAMU 310POBBA 110 3PpCHUIO:

- I CTENBIX: 3aJaHusl IS BBITIOJHEHMsS] HAa CEMUHApaXx M TPAKTUYECKUX 3aAHITHSIX
opopmitsitoTcs: penbedHO-ToUeyHbIM mpudTOM bpaiins wiu B Bule 3JIEKTPOHHOIO JTOKYMEHTA,
JOCTYITHOTO C MOMOIIBIO KOMIIBIOTEPA CO CIEHUATU3UPOBAHHBIM MTPOrPAMMHBIM 00€CIIeYeHHEM
JUIS CIIETIBIX, JINOO 3aYUTHIBAIOTCSI ACCUCTEHTOM; MMChbMEHHBIE 3a/1aHuUs BBITIOJIHSIOTCS HA Oymare
penbedHo-ToueuHbIM mpupTOM bpaiing waM Ha KOMIOBIOTEPE €O  CIEHUATU3UPOBAHHBIM
MPOrpaMMHBIM ~ OOecrieueHueM Juid  cienbix Jubo 14  HaAUKTOBBIBAIOTCS  ACCHCTEHTY,
oOyyarouuMcsi Ui BBITIOJIHEHUS. 3aJlaHusl MPU HEOOXOIUMOCTU MPEAOCTABISIETCS KOMILJIEKT
MMCBMEHHBIX MPUHAJUICKHOCTEH 1 Oymara Ui mucbMa peibeHO-ToueyHbIM mpudTom bpaiins,
KOMITBIOTEP CO CHEIHATM3UPOBAHHBIM MPOTrPaMMHBIM 00€CIIEUeHUEM JIs CIIETIbIX;

- Ui cnaboBUAANIMX: O0OECTICUYMBACTCS HMHIMBHUIYyaIbHOE PABHOMEPHOE OCBEICHHE HE
meHee 300 Jrokc; OOyYarOmUMCsl Ui BBIINOJHEHUS 3aJaHUS TPU  HEOOXOIUMOCTH
MPEOCTABIISICTCS] YBEIIMYMBAIOIIEE YCTPOHCTBO; BO3MOKHO TaK)Ke UCIIOJIb30BaHUE COOCTBEHHBIX
YBEIMYMBAIOIINX YCTPOMCTB; 3a/laHus ISl BBIMOJHCHUS 3aJJaHUN OQOPMIISIOTCS YBEINYCHHBIM
mpudTOM;

2) JUis MTHBAJTUJIOB M JIMII C OTPAaHMYCHHBIMHA BO3MOXHOCTSIMH 3JI0POBbSI IO CITYXY:

- TIIYXUX H CJ'Ia6OCJ'IbII_HaHII/IXZ oOecrieynBaeTcs HaJIU4HE SBYKOYCI/IJII/IBEIIOH_ICﬁ
aIrrapaTypsbl KOJIJICKTUBHOI'O IIOJIB30BAaHUs, 1810)51 HeO6XOI[I/IMOCTI/I 06y‘IaI-OH_II/IMC$I
IpeaoCTaBIISACTCA 3BYKOYCHUJIMBAromas arraparypa WHAUBUAYAJIbHOTO IIOJIB30BAaHMUA,
MMpEAOCTABIIAIOTCA YCIYIr'U CypAOIICpCBOYNKA,

- Ul CIIENIOTVIYXUX JIOIMYCKaeTcs NPUCYTCTBHE ACCHCTEHTa, OKAa3bIBAIOIIETO YCIYTU
TU(IOCYpIOTIEPEBOTUMKA (IOMUMO TPEOOBAaHHM, BHIOIHIAEMBIX COOTBETCTBEHHO JJIS CIETBIX U
TIIyXUX);

3) JUISL JIMIL C TSDKENBIMU HapyHICHUSMU peud, TIIyXHX, cIa0oCHblIaliiX JeKIUA U
CEeMMHapBbI, IPOBOIUMBIE B YCTHOI (opmMe, MPOBOAATCS B MUCbMEHHOM (Gopme;



4) AJIL UHBAJIMAOB U JIUI[ ¢ OT'PAHUYCHHBIMH BO3MOXHOCTAMU 300POBbs, UMCIOIIUX

HapyIIEHNs ONIOPHO-/IBUraTEJILHOTO armapara:

- I JIAI C HAPYIICHUAMU OIIOPHO-ABHUTaTCIILHOIO allllapaTta, HapyICHUAMUA IBUT'aTCIIbHBIX

(byHKIUH BEpXHUX KOHEYHOCTEH MIIM OTCYTCTBHEM BEPXHHUX KOHEUYHOCTEH: MMChbMEHHBIC 3aJaHUs

BBIIIOJIHAKOTCA Ha KOMIIBKOTEPE CO CIICHUATIM3UPOBAHHBIM IMPOrpaMMHBIM oOecrieueHuEeM WU

HAJUKTOBBIBAIOTCSL ACCUCTEHTY; BBINOJHEHUE 3aJaHUil (TECTOB, KOHTPOJBHBIX padoT),

MIPOBOJIMMBIE B MHCBMEHHOU (hopme, MPOBOJATCS B YCTHOH (hopMme ImyTeMm ompoca, Oecensl ¢
oOyJaronumcs.

9. YueOHO-MeTOANYECKOEe U MHPOPMAIIMOHHOE o0ecriedeHHe TUCHUILIMHBI
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1973. 784 c. https://booksee.org/book/468326

Kacarkun A. I'. OCHOBHbIE MPOLIECCHI U annapaThl XUMUUYECKOH TeXHOoJoruu. M.: Xumus,
2004. 753 c.https://docviewer.yandex.ru/view/1362101678/?

[TaBnoB K. ®@., Pomanxkos II. I'., HockoB A. A. IIpumepsr u 3amgaun no kypcy [TAXT. JI.:
Xumus, 1987. 575 c. https://booksee.org/book/541321

Pomankos II. I'., @posoB B. @., ®auctok O. M., Kypouknna M. U. Meroasl pacuera
MIPOLIECCOB U aIMapaToB XUMUYECKOU TeXHOJOTUH (ipuMepsl U 3a1aun). JI.: Xumus, 1993.
496 . https://www.booktech.ru/books/processy-i-apparaty/201-metody-
raschetaprocessov-i-apparatov-himicheskoy-tehnologii-2009.html

Herraepckuit FO.M. Tlpomeccel m anmaparbl XHMHUYECKOW TEXHOJOTHU. YUYEOHHMK IS
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c. http://alumni.pharminnotech.com/biblioteka/paht

IlnanoBckut A. H., Hukonmaes II. WM. Ilpouecchl u anmapaThl XUMHUYECKOH H
Herexumuueckon TexHosoru. M.: Xumus, 1987. 496 c.
https://www.studmed.ru/planovskiy-a-n-nikolaev-p-i-processy-i-apparaty-himicheskoy-
ineftehimicheskoy-tehnologii_826ec6ce76¢.html

HukonaeBa I'pam.M. XanxynoB IO.Mtp. VYxee ['pam.K. m np. MaccooOmeHHbIE
nporneccel. BCI'TY: 2005:238 c. https://www.studmed.ru/nikalaev-nikolaev-gihanhunov-
yum-i-dr-massoobmennye-processy 22ed13a31e5.html

Huxudopos 1.A. AncopOurOHHBIE METOIBI B AKOJIOTHH. DJeKTpoHHOE n3aanue.2011.,

45c. http://elibrary.sgu.ru/uch_lit/174.pdf

10. Anb00M TEXHOJIOTMUECKUX CXeM IpolieccoB mepepadotku Hedtu u raza. [loa.pen b.U.

Bonpmapenko. M.: Xumus. 1983 r. https://booksee.org/book/626488

11. CopaBounuk HedTenepepaboTunka: CrnpaBounuk noj pen. I'.A. JlactoBkuna, E. /1.
Pamguenko, M.I". Pynuna. JI.: Xumus. 1986. 648c. https://booksee.org/book/542351

a) nporpaMmMHoe obecnieueHue 1 UHTepHeT — pecypchl

1. DnexTpOHHBII KOHCTIEKT JEKIUi

2. www.e-library.ru;

3. www.chemindustry.ru
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4. www.mirnefti.ru;

5. www.neftekhimiya.ips.ac.ru;

9.2 Meroauveckue yKa3aHus M0 OCBOCHUIO AucHUIUIUHBI «[Ipoueccsl
MaccorepeHoca B CMCTeMax ¢ yudacTueM TBepaoii ¢paswl» (Ilpuiioxkenne 1)

10. MaTepuaibHO-TeXHUYECKOE o0ecneYeHue QU CIUIIUHbI
10.1 Kadenpa pacmomaraeT MyIbTHMEIUWHBIMH AyIUTOPUSAMHU JUIS  TPOBEIACHUS

JICKOHUOHHBIX, HNPAKTHYCCKHUX 3aHATAN 1O JUCHUIIIINHE «Hpoueccm MacCCoIecpeHoca B
CHUCTEMaXx C y4acTHeM TBepAoH ¢a3bl» .

10.2 Xumudaeckas madopatopus Kadeapsl.
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lemomeﬂne 1 MeToauuyeckue YKa3aHusA 110 OCBOCHUI0 TUCHUIIJIUHDbI
«IIponecchbl MacconepeHoca B CHCTEMAX C VUACTHEM TBEP/Oii (1)213])[))

1.MeTtoauyeckue yKa3aHus JJis 00y4aOUIUXCH MO MJIAHUPOBAHUIO U OPTaHU3ANNHU
BpeMeHHU, HE0OX0TUMOT0 /IJIsi OCBOEHHUS THCIUTLUINHBI.

N3ydeHne peKoMeHIyeTcsl HauyaTh ¢ 03HAKOMIICHUS ¢ paboueii mporpaMMoin TUCITUTUTHHEI,
€e CTPYKTYypOW | coAepkKaHWeM pasnenoB (Momaynei), (GOHIOM OIEHOYHBIX CpPEICTB,
O3HAKOMUTHCA C y‘Ie6HO-MeTOILI/I‘-IeCKI/IM u I/IH(l)OpMaIII/IOHHBIM o0ecrieueHnemM JAUCLHUIIIINHBI.

I[I/ICIII/IHJII/IHa «IIponecchl_MacconepeHoca B _CHCTEMAX C VUACTHEM TBeEp/oii (1)331)1»

COCTOUT U3 [ CBSI3AHHBIX MEXIY COOOI0 TeM, 00eCIEYMBAIOIINX MOCIEI0BATEILHOE U3yUCHUE
Matepuana. Obyuenue no mucruiumHe «IIpouecchbl MacconmepeHoca B CHCTEMAX € VIACTHEM

TBepao# (a3bD) OCYIIECTBISETCS B CleayoIuX hopmax:

1. AynutopHsle 3aHTUS (IEKIUH, TPAKTHYECKHUE/Ta00paTOpHbIE 3aHATHS).

2. CamocTrosTenpHas paboTa CTyeHTa (BOMPOCH ISl CAMOCTOSTEIIBHOTO M3YYCHUS, MTOArOTOBKA
K NPaKTUYECKUM U JJAOOpaTOPHBIM paboTaM, OJrOTOBKA K AK3aAMEHY).

3. aTepakTuBHBIE (OPMBI MIPOBECHUS 3aHATHI (KOJUIOKBUYM, JIEKIUS-IUCKYCCHUS, TPYIIIIOBOE
pereHue keica u ap. Gopmsr).

VYdeOHbII MaTepuall CTPYKTYPHpPOBaH M W3y4YEHHE JUCIUIUIAHBI TMPOW3BOJUTCS B
TEMaTHYECKOU MOCIIeA0BATENFHOCTH. KakTIOMy ITpaKTHYECKOMY U CAMOCTOSITETFHOMY H3yYCHHUIO
MaTepHualia MpeAnIecTBYET JISKIUs 10 JaHHOW Teme. OOyJaromuecs: caMOCTOSITETFHO TTPOBOIST
MPEBAPUTENLHYI0 TIOJITOTOBKY K 3aHSTHIO, MPUHUMAIOT aKTHBHOE W TBOPYECKOE YYacTHE B
00CYXJICHHH TEOPETUYECKUX BOMPOCOB, paz0ope MPOOJIEMHBIX CUTyalluid M MOMCKOB MyTeH MX
peumieHus. MHorue mnpoOneMbl, U3ydaeMble B Kypce, HOCST AMCKYCCHOHHBIM XapakTep, uTo
MIpeIoaraeT UHTEPAKTUBHBIN XapaKTep MPOBEACHUS 3aHITUIA HA KOHKPETHBIX TpUMeEpax.

OrnrcaHue MocaeI0BaTeIbHOCTH JACUCTBUIN 00yUarOIIeTOCs:

[Ipn m3yueHun Kypca clieqyeT BHHMATEIBHO CIYyIIaTh M KOHCIIEKTHPOBATh MaTepHall,
W3JIaraéMblii Ha ayIUTOPHBIX 3aHATHAX. J[7 ero MmoHMMaHWs W KavyeCTBEHHOTO YCBOCHUS
PEKOMEH/IyEeTCS CIIeIYIONIas MOCIeA0BATEIIBHOCTD JCHCTBUMN:

1. [Tocne okoHuaHHs y4eOHBIX 3aHITUMN JIJTs 3aKPEIUICHUS] MaTepraia IpOCMOTPETh U
00lymMaTh TEKCT JIEKIIUH, TTPOCITYIIAaHHON CEroIHs, pa3o0paTh paccMoTpeHHbIe mpumepsl (10 - 15

MHUHYT).
2. [Ipu mOAroTOBKE K JCKIMH CICIYIOIICrO ITHS MOBTOPUTH TEKCT MPEAbLIYIICH
JICKIIMH, TIOJyMaTh O TOM, Kakast MOXKeT ObITh cieayromas Tema (10 -15 munyr).

3. B Teuenue Henenu BbIOpaTh Bpems AJis pabOTHI ¢ IUTEpaTypoil B bubnnoTteke (1o
1 gacy).

4. IIpy nOAroTOBKE K NPAKTUYECKOMY/ CEMHHApPCKOMY 3aHSATHIO IOBTOPHUTH
OCHOBHbBIE MOHATHUA [0 TeMe, HW3Y4UTb IMpuMephl. Pemias KOHKPETHYIO CHUTyalMio, -
IIPEBapUTENILHO MOHATh, KAKOH TEOPETUYECKHI MaTepra Hy>KHO UCI0JIb30BaTh. HaMeTuTh mian
peleHus, NonpoOoBaTh Ha €ro OCHOBE PEIINUTh | - 2 MpakTHYecKue cuTyaruu (;1ad. paboThl).

2. Meroauyeckue ykazaHusi 1o padore 00y4aromuxcs BO BpeMs NPOBeICHHUS
JIeKIMH.

Jlekuuu fa0T  0OyyaroIMMCS CHCTEMaTH3MpPOBAHHbIE 3HAHUA MO JUCLUIUIMHE,
KOHIICHTPUPYIOT WX BHUMaHHWE Ha HamOosee CIOXKHBIX M BaKHBIX Bompocax. JIekiuu oOblvHO
U3JIaraloTcs B TPAJIUIIMOHHOM WM B IPOOJIEMHOM cTUJIe. J{JIst CTyIeHTOB B OOJIBIIMHCTBE CIy4acB



B mpoOnemMHOM crwie. [IpoGnemMHBIH CTHIB MO3BOJIIET CTUMYJIHPOBATh AKTHBHYIO
MO3HABATEIBHYIO JICSATEIHHOCTh OOYUYaIOMIMXCA W MX HMHTEPEC K JUCHMIUIMHE, (OPMHPOBATH
TBOPYECKOE MBIIIJICHHE, NpUOerarb K NPOTHBOIOCTABICHUSM M cpaBHeHusM, 20 1enatb
0000IIeHNs, aKTUBU3UPOBATh BHHMaHUE OOYYAIOUIMXCS IyTEM IMOCTAaHOBKH MPOOIEMHBIX
BOIIPOCOB, MOOILPSITH AUCKYCCHIO.

Bo Bpems JIEKIMOHHBIX 3aHATHI PEKOMEHIYeTCS BECTH KOHCIIEKTUPOBAHHE Y4eOHOTO
MaTepuala, o0panarb BHUIMaHue Ha (JOPMYIMPOBKH U KaTErOPUH, PACKPBIBAIOLINE CYTh TOTO UITH
WHOTO SIBJICHUSI, MJTH MTPOIIECCOB, BHIBOJIBI M TIPAKTHUECKUE PEKOMEHIAIINH.

KoHcrekT Jiekimu JTydie noapasaessTh Ha IMyHKTbI, cOOM0qas KPaCHYI0 CTPOKY. DTOMY
B Oonpmoil cremeHu OyayT cmocoOCTBOBaTh BOMPOCH! IUIAHA JIEKIHH, MPEJIOKECHHBIE
npenogaBatensiM.  Criexyer oOpamiaTh BHUMAaHHWE Ha AaKIEHTHI, BBIBOJBI, KOTOPBIE JeaeT
Mpero/1aBaTellb, 0OTMe4as HanOoJjiee Ba)KHbIE MOMEHTHI B JICKIIMOHHOM MaTepHalie 3aMe4aHusIMU
«BAXHOY», «XOPOIIO 3allOMHHUTH» M T.I. MOXHO JenaTh 3TO U C MOMOIIBIO Pa3HOIBETHBIX
MapKepOB WJIHM PyUeK, OTICPKUBAsI TEPMUHBI U OTIPEACITICHHUS.

Henecoobpazno pa3paboTaTh COOCTBEHHYIO CHUCTEMY COKpalleHUH, abOpeBHaTyp H
cuMBOJIOB. OJHAKO TpW JanbHeimeidl padoTe ¢ KOHCIMEKTOM CHMBOJIBI JIydIlle 3aMEHHTH
OOBIYHBIMH CJIOBAMU ISl OBICTPOTO 3PUTEILHOTO BOCTIPHSATHS TEKCTA.

PaboTas Hajg KOHCIIEKTOM JIEKIIWH, HEOOXOJUMO HCIIOJB30BaTh HE TOJIBKO OCHOBHYIO
JIUTEPaTypy, HO W Ty JHUTEPATypy, KOTOPYIO MOTOJIHUTEIHHO PEKOMEHIOBAJ MPENOIaBaTElb.
HimeHHO Takasi cepbe3Hasi, KpOMOTINBas padboTa ¢ JEKIIMOHHBIM MaTEPHAIOM TI03BOJIUT TITyOOKO
OBJIAZIETh TEOPETHUECKUM MAaTEPHATIOM.

Temartuka nekiuit 1aetcs B pabodeil mporpaMMe JUCITUTIITUHBL.

3.MeToanueckue yKkazaHusi 00y4arommMcs 0 MOAT0TOBKE K MPAKTHYECKUM

Ha mnpaxkTuueckux/ceMUHApCKUX 3aHATUAX TMPUBETCTBYETCS aKTUBHOE YyYacTHE B
00CY)KJIEHUH KOHKPETHBIX CUTYallui, CIOCOOHOCTh Ha OCHOBE IMOJYYEHHBIX 3HAHUM HAaXOIUTh
HanOosiee G EKTUBHBIE pEUICHUS TOCTABJICHHBIX MPOOJEM, YMETh HAXOIUTh TOJE3HBIN
JOTIOTHUTEIBHBIA MaTepUal o TEeMAaTUKEe CEMUHAPCKUX 3aHATUH.

CryneHTy peKOMEHAyeTCsl CIeAyIoas cxeMa MOArOTOBKU K CEMUHAPCKOMY 3aHSTHIO:
1. O3HakoMJIeHHE C IUIAHOM IPAaKTHYECKOT0/CEMUHAPCKOrO  3aHATHS,
KOTOPBII OTpaXkaeT coAeprKaHKue MPEATI0KEHHON TEMBI;

2. [IpopaboTaTh KOHCIIEKT JICKIIHIA;

3. [IpounTaTh OCHOBHYIO U AOMOJHUTEIBHYIO JINTEPATYPY.

B mpouecce moaroToBkH K MPaKTHYECKUM 3aHSATHUSIM, HEOOXOIUMO 0OpaTHTh ocoboe
BHMMAaHHE Ha CaMOCTOSITEIbHOE U3y4YeHUE PEKOMEHJOBaHHOW nuTepaTypbl. [Ipu Bcelt momHoTe
KOHCIIEKTUPOBAHUSA JIEKIIMM B HEH HEBO3MOXKHO H3JI0KHTh BECh MaTepuan H3-3a JUMUTA
ayIuTOpHBIX yacoB. [loaTomy camocTositensHas paboTa ¢ yueOHUKaMU, y4eOHBIMHU MTOCOOUSIMH,
HAy4YHOU, CHpPaBOYHOW IUTEPaTypoil, MaTepuasaMu MEpPHOAUUYECKUX u3aaHuid u HHTepHera
aBnsieTcss Hanbosee 3(pHEeKTUBHBIM METOJIOM IOJIydeHHUs JTOTIOJIHUTENbHBIX 3HAHUH, MO3BOJISIET
3HAYUTENbHO AaKTUBU3UPOBATh IpollecC OBIaZeHUs HHpopMmaimeld, crnocodbcTByeT Oosee
rIyOOKOMY YCBOGHHMIO H3y4aeMOro MaTepuana, (OpMHUpPYeT Yy CTYJEHTOB OTHOIIEHHE K
KOHKpETHOM npobiieme. Bee HOBbIE MOHATHS MO U3y4aeMoil TeMe He0OOXO0MMO BbIyUYUTh HAaU3YCTh
U BHECTHU B IJI0CCapuii, KOTOPBI 11e1eco00pa3HO BECTH € CaMOT0 Hayalla U3y4eHUs Kypca;

4. OtBeTuTh Ha BOIIPOCHI IJIaHa HpaKTI/I‘leCKOFO/CCMI/IHapCKOI‘O 3aHATHA,

5. BrinoaHuTh HomalrHee 3aJaHHuC,



6. [IpopaboTaTs TECTOBBIC 3aJaHUS U 331a4H;

7. [Tpu 3aTpyaHeHUsIX CPOPMYIUPOBATH BOMPOCH! K IPEIO1aBATEIIO.
Pesynbrar Takoil pabOThl JOJKEH MPOSBUTHCS B CHOCOOHOCTH CTyIEHTa CBOOOIHO
OTBETUTH Ha TEOPETUUECKUE BOIIPOCHI IIPAKTUKyMa, BBICTYNIATh U Y4aCTBOBATh B KOJUIEKTUBHOM
00CYX/IEHIH BOTIPOCOB M3Y9aeMOW TEMBbI, IPABUIIBHO BBITIOJIHATH MPAKTHYECKUE 3aJaHNS I HHBIE
3aJlaHusl, KOTOPbIE 1al0TCs B (POHAE OLIEHOUYHBIX CPEICTB JUCIUILINHBL.

1. MeToauyeckue yKazanusi 00y4alouMMcsl 0 OPraHU3alUu CaMOCTOSTeIbHOM
padoThl.
Lenp opranuzanud camMocTOATENbHOM paboTel 1o  auctuminHe  «llpouecchl
MaccolnepeHoca B cMCTeMax ¢ yyacTueM TBepaoH (a3ppy - 370 yriyOlieHue U pacliupeHue

3HaHUH B 00JIaCTH MPHUTOTOBJICHUS W aHAJM3a TOBAPHOW MPOIYKIWHU; (OPMHPOBAHNE HABBIKA U
MHTEpEeca K CaMOCTOSTEIbHON TIO3HABATENILHOM €A TEIbHOCTH.

CamocrosiTenpHass paboTa OOyYArOIIMXCA SBISIETCS BaXXHEWIIUM BHJIOM OCBOCHHS
COJIepKaHUS JUCIMIIINHBI, TIOATOTOBKH K MPAKTHYECKUM 3aHATHSM U K KOHTPOJIBHOW paboTe.
Croa e OTHOCSTCS M CaMOCTOSITENIbHOE YIIyOJ€HHO€ U3ydeHHE TeM JUCHMILINHBL
CamocTtodaTtenbHas paboTa MpeacTaBiIseT cOO0M MOCTOSHHO JEHCTBYIOIIYIO CHCTEMY, OCHOBY
00pa30BaTeNIbHOrO MpoIecca U HOCUT HCCIEA0BaTEIbCKUM XapakTep, YTO MOCIYKHUT B OyayliemM
OCHOBaHMEM Ui HANKMCAHUS BBHITYCKHOH KBAaTHM(QHUKAIIMOHHONH pPabOTHI, MPAKTHYECKOTO
MPUMEHEHHSI TIOJYIeHHBIX 3HAHUH.

Opranuzanys camMoCTOSITeNIbHOM paboThl 0Oy4aromIMXCs OPUEHTHPYETCS Ha aKTHBHBIC
METO/Ibl OBJIQJICHUS 3HAHUSIMH, PA3BUTHE TBOPUYECKUX CIIOCOOHOCTEN, MEPEX0]l OT MOTOYHOTO K
WHMBUYAJIN3UPOBAHHOMY 00YYEHHIO, C YUETOM MOTPEOHOCTEN U BO3MOXKHOCTEHN JIMYHOCTH.

IIpaBunbHast opraHu3anusi caMOCTOSATENbHBIX YU4EOHBIX 3aHATUH, UX CUCTEMaTHYHOCTH,
1es1eco00pa3Hoe MIaHUPOBaHUE paboyvero BpeMEHH MO3BOJISIET CTYEHTaM pa3BUBATh YMEHUS U
HaBbIKM B YCBOGHHM M CHUCTEMaTH3allUMd NPUOOpPETaEMBbIX 3HAHWH, 00ecrednBaTh BBICOKHMMH
YPOBEHb YCIIEBAEMOCTH B IIEPUO]] 00YUEHNUs, OJYUUTh HABBIKU MOBBIIIEHHSI TPO(PECCUOHATBHOTO
YPOBHSIL.

CamocrosTenbHas paboTa peatnsyercs:

- HETIOCPEACTBEHHO B MPOIIECCE aYAUTOPHBIX 3aHATUH - HA JICKIUAX, TPAKTUICCKUX
3aHATUIX;

- B KOHTAKTE C MPEIo/iaBaTejeM BHE paMOK paciucaHus

- Ha KOHCYJBTAIMAX MO y4eOHBIM BOIIPOCaM, B XOJI€ TBOPUECKUX KOHTAKTOB, MPHU
JUKBUJIAIUY 33J0DKCHHOCTEH, TPY BBIOJTHEHUH WHIUBUTya IbHBIX 3aJaHUN U T.J.

- B OuOnMoreke, noma, Ha Kadeape MpH BHIIOTHEHUH OOydYaroIUMCs Y4eOHBIX H
MPaKTUYECKUX 3aJ1a4.

Buapst CPC u kpuTepuun o1ieHOK

PaboTa ¢ JIeKIIMOHHBIM MaTEepUaIOM
[ToaroToBKa K MPaKTUYECKUM 3aHSATUSIM
[ToaroToBka k nabopaTOpHBIM paboTam
N3ydeHue TeM, BBIHECEHHBIX HA CAMOCTOATENBHYIO TPOPAOOTKY
[ToaroToBka K 3K3aMeHy

ook~ wbhE

Yyactue B MCPOIIPUATUAX



Tembl UIsI caMOCTOSATENBHOM PabOTHI MPOMKCAHBI B pabodeil mporpaMMe AUCIHUILTAHBL
O deKTHBHBIM CPEICTBOM OCYIIECTBICHUST O0YJAIOIIMMCS CAMOCTOSTEIBHON PabOThI SIBISETCS
ANIeKTpOHHAs MH()OPMAIIMOHHO-00pa30BaTeNIbHAS Cpella YHHBEPCUTETa, KOTOpas oOecreunBaeT
JOCTYII K Y4eOHBIM I1aHaM, pabovuM mporpaMmmam JUCIHILTHH (MOIyel ), MPAKTHK, K U3IaHUSM
AIIEKTPOHHBIX OMOIMOTEUHBIX CHCTEM.
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