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Kypc 3 cemectp S

nexknuu 36 dac.

MPaKTUYECKUE 3aHSATHSI HE IPEYCMOTPEHBI
naboparopHbie paboThl 54 wuac.

B TOM umclie ¢ ucrojib3oBanueM MAO nek. 00- /mop. 00- /na6. 00 wac.
BCET0 4acoB ayAuTOpHOU Harpy3ku 90 wac.

B TOM ywclie ¢ ucnonb3oBanueM MAO 00 dac.
caMmocTosTenpHas pabora 54 wac.

B TOM 4YHCJIC Ha MOJATOTOBKY K 3k3ameny 00- dac.
KOHTPOJIbHBIE PabO0THI (KOJIMYECTBO) HE MPEIYyCMOTPEHBI
KypcoBasi paboTa / KypCcOBOH MPOEKT HE MPEyCMOTPEHbI
3a4yeT 5 ceMmecTp
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O0opoTHasi cTOpoHa TUTYJIbHOTO Jucta PII

I. PaGouas mporpaMmma nepecMoTpeHa Ha 3acelaHuu Kadeapbl/AenapTaMeHTa;

IIporoxon ot « » 20 1. Ne
Jupexrop nenapraMeHTa A.A. Kanyctuna
(Tmonmmcsk) (N.0. ®ammus)

Il. PaGouass mporpamma mepecMoTpeHa Ha 3acelaHUN Kadeapbl/1enapramMenTa:

[IpoTokon ot « » 20 1. Ne
JlupekTop aenapraMeHTa A.A. Kammyctuna
(Tmonmmcsk) (N.0. ®ammus)

I11. PaGouasi nporpamma nepecMoTpeHa Ha 3acelaHN Kadeapbl/1enapTaMenTa:

[IpoToKOI OT « » 20 1. Ne
Jupexrop nenapraMmeHTa A.A. Kanyctuna
(moxnucs) (N.0. damunus)

IV. PaGouasi mporpaMMa rnepecMoTpeHa Ha 3aceqaHuH Kadeapbl/IenapTaMeHTa:

[IpoTokon ot « » 20 1. Ne

Jupexrop nenapraMmeHTa A.A. Kanyctuna
(Tmonrmck) (N.0. ®amwmms)




HCJII/I H 3aJaY4 0OCBOCHUA JUCIHUIIIMHBI.

HCHBI q)OpMI/IPOBaHI/ISI OCHOB TCXHOJIOTHYCCKOI'O MBINIJIICHHS, BBIABICHHC
B3aUMOCBA3HU MCKAY XUMHUYECKOM HaYKOﬁ 1 XUMHUYECKOH TGXHOJIOFPIeﬁ, ITOHUMAaHHUC
MHOTI'OYPOBHCBOI'O W MHOTI'OKPHUTCPHUAJIBHOI'O XapaKTCpa XHUMHUKO-TCXHOJOTHUYCCKUX
npouecCCOB 1 XUMHUKO-TCXHOJIOTHICCKHUX CUCTEM, HpI/IO6peTCHI/IC Ha4dYaJIbHbIX HABBIKOB
9KCIICPTU3BI XUMHUKO-TCXHOJIOTHYCCKUX pGHICHHfl.

3amaun:

- mnpuoOpeTeHne 3HAaHUM O XHUMHKO-TEXHOJIOTHUYECKHX Tporeccax, uX
MOJICIMPOBAHUU W pPacyueTax, OIECHKE BO3MOXXHOCTH HMX OCYIIECTBICHUS C TOYKU
3peHUs XUMH3Ma, (PU3NYECKUX 3aKOHOMEPHOCTEH, KOHCTPYKTUBHBIX OCOOCHHOCTEH
arrapaToB, BEIOOPA CHIPHS, SKOHOMHYECKUX ITOKa3aTesel MPOr3B0JICTBA

- 3HAaKOMCTBO C COCTaBOM M CTPYKTypOH XHMHUYECKOH TEXHOJIOTHH U
XUMHUYECKOro mpou3BojcTBa. [IpuoOpereHne 3HaHUKA 00  HEpapXUUECKOM
OpraHW3allid XUMHKO-TEXHOJIOTMYECKUX CHCTEM Ha TpPUMEpPax COBPEMEHHBIX
TIPOU3BOJICTB.

- mpuoOpeTeHne yMEHUI OIEHWBAaTh W, B HEKOTOPHIX CIydasX, PacCUUTHIBATH
OCHOBHBIE [IOKa3aTelIn XAMHKO-TEXHOJIOTMUECKUX MIPOIIECCOB, IITUPOKO
pacrpoCcTpaHEHHBIX aIllllapaToB, CPABHUBATh TEXHOJIOTHYECKHE PEIICHUS XUMHKO-
TEXHOJIOTHUYECKHUX 3aJ1a4, UCIIOJIH30BaTh IPH pacueTax KpUTEPHUAIbHBIC 3aBUCUMOCTH.

JIns  yCnemHoro W3y4eHus UCLUIUIMHBI «XHMHYECKass TEXHOJIOTUA» ¥
oOy4JarommMxcst JOJDKHBI ObITh  C(OPMHUPOBAHBI  CIEAYIOIIME MPEABAPUTEIbHbIC
KOMIIETEHIINHN:

- 3HAaHHE OCHOBHBIX 3AKOHOB XMMHH

- YMEHHE BBIIOJHATH MATEMAaTUYECKUE PACUETHI

B pe3ynbrare u3ydyeHus: JaHHOW AMCIMUILUIMHBI Yy 00y4aromuxcs popMupyroTcs
cienyronme npodeccuoHagIbHble KOMIETEHINH:

Tum 3amay Kox u HaumenoBanue
npodeccuoHaabHON Ko 1 HauMeHOBaHUE UHIUKATOPA JOCTHKEHUS
KOMIICTCHIINU KOMIICTCHIINUN
(pe3ysbTaT OCBOCHMSI)
TexHonornueckuit [IK -3.1 I1nanupyeT OTAeNbHbIE CTaTuN
IK-3 CnocobeH rexppyecknx uCbITaRMiT IPU HATMYAH

BLIOUpATh  TEXHUYECKUE o6miero mnana HUOKP
CpeacTBa u METOJIE]

ucnbiTanuil uia pemenus 11K -3.2 I'oToBUT 3eMeHTHI
TEXHOJIOTMYECKUX 3aJ]ad,| JOKYMEHTAINH, IPOEKTHI IUIAHOB U
IIOCTaBJICHHBIX nporpaMM otaenbHbIX 3Tanos HUOKP

CHEIHaICTOM Ooutee)
BBICOKOIT KBaIMpUKALK 1K -3.3 BeiOupaeT TeXHHYECKHEe

CpEICTBA Ml METO/IbI UCTIBITAaHUH (13




Twum 3amau Kox 1 nammMenoBanue

PO eCCHOHATTEHOM Kon n HaumeHOBaHNE MHAUKATOPA TOCTHKCHIS
KOMIIETEHLIUU KOMIIETEHIUN

(pe3ysbTaT OCBOCHMSI)

HabOpa UMEIOIIUXCS) TS PEIICHHS
nocrasiieHHEIX 3anay HIOKP

TIK -3.4 T'oTOBUT OOBEKTHI UCIIBITAHUN
qutst nposenenus HUOKP

TexHonornueckui K 5 Croco6en 11K -5.1 Bnaneer naBbikaMu rmoucka
OKA3LIBATH HeoOxomuMol nHpopManmu B
MH(DOPMALMOHHYIO npodeccroHanbHbIX 0a3ax JaHHBIX (B
IO LEPKKY T.4., TATEHTHBIX )
CcHeHraInCcTaM
’ [IK -5.2 CocraBnsieT 0630p
OCYIIECTBIISIOIIUM

HAay4YHO-KOHCTPYKTOPCKHUE

JUTEPATYPHBIX UCTOYHHUKOB TI0 33/IaHHOM
Teme, 0(hOpMIISIET OTYETHI O

paboThI u . .
BBITTOJIHEHHOHN paboTe Mo 3aJaHHOMN
TEXHOJIOTUIECKHEC
dbopme
UCTIBITAHUS

Kon n HaumeHoBaHME HHINKATOPA
JOCTIKEHUS KOMIIETEHIINU

HaunmeHoBaHue TIOKa3aTelIs OI[CHUBAHUSI
(pe3ysbrata 00y4YeHHS 10 JUCIUILINHE)

[1K -3.1 [Inanupyer oTaenbHbIC
CTaJNU TEXHUYECKUX HCIIBITAHUN
MIpU HAJIM4YKK OOLIETro MiiaHa
HNOKP

3HAET MMOCIIEI0BATEIHFHOCT CTAANI TEXHUUECKUX
UCOBITAaHUI

YMmeer npaBUIbHO CTaBUTH 3a/1a41 110 BEIOPAHHOMN
TeMaTHKe, BBIOMPATh JUIsl CCIIEA0BaHMsI HEOOXOMMBbIe
METO/bI, OLICHMBATh 3HAYMMOCTB PE3YJIBTATOB C TOUYKHU
3pEHHUs] UX PE3YJIBTATUBHOCTH U IPUMEHUMOCTH

Bna)leeT HaBbIKaMU IMPUMCHCHUA BBI6paHHBIX METOO0B K
PCHICHUIO HAYYHBIX 3a1a4

[IK -3.2 '0TOBHT 31€MEHTHI
JOKYMEHTAIUH, IPOCKTHI TUTAHOB U
MPOrpaMM OT/ICITbHBIX ITAIOB
HHUOKP

3naet npasuiia opopmienus gokymentauuu HUOKP

Ywmeer roroButh nokymenrtanuio no HUOKP

Bnageer HaBbIKaMM MOJATOTOBKHU JOKYMEHTAILIMH 110
HUOKP ua Bcex ee 3ramnax

1K -3.3 BeiOupaeT TeXHHYeCcKHe
CpeAcTBa U METO/Ibl UCTIBITAHUH (U3
Habopa UMEIOIINXCS) ISl pelIeHUs
nocraBiaeHHLIX 3amau HUOKP

3HaeT BO3MOKHbIE TEXHUUECKUE CPEICTBA U METOIbI
HUCIILITAHUN

YMeeT npaBuIbHO BEIOUPATh TEXHUYECKHE CPEJICTBA U
METO/Ibl UCTIBITAHUN (M3 HaOOpa UMEIOLUXCST) AJIs
pemenus nocraBieHHbIX 3a1a4y HUOKP

Braneet HaBbIkaMK MPUMEHEHHS BEIOPAHHBIX METOJOB K
pemienuto nocrasiaeHHbIX 3a1a4 HUOKP

TIK -3.4 'oTOBUT 0OBEKTHI
WCTIBITAHUHN JJTST TPOBEICHHS
HUOKP

3Haer MCETOJHUKHU ITOATOTOBKN 00BEKTOB K HCIILITAHUIO

YMeeT roTOBUTh O0OBEKTHI UCTIBITAHUNA

Brnaneetr MmetogaMu IIOATOTOBKU 00BEKTOB K UCIIBITAHUSIM

IIK -5.1 Biageer HaBbIKamMu
MOMCKA HEOOXOIUMOM
nH(popmManuu B
npodeccCHOHATBHBIX 0a3ax JaHHBIX
(B T.4., TAaTEHTHBIX )

3HaeT MeTOo/Ibl MOMCKa HEOOXOAUMON HH(OpMaIUU B
npodeccHOHATIbHBIX 0a3ax JaHHBIX (B T.Y., TATEHTHbIX)

YMeeT nonb30BaThCsl MPoPecCHOHANbHBIMU 0a3aMu
JIAHHBIX (B T.4., TATEHTHHIMH)

Bnaneer meTomamu movicka HeoOXoauMon HH(OpMAIUHU B
npodeccHoHaNBHBIX 0a3aX JaHHBIX




Kon u HaumeHoBaHUE HHIUKATOPA HanMmeHoBaHMe TIOKa3aTens OlcHUBAHMS
JIOCTYKCHHSI KOMIICTCHITHH (pe3ynpTaTa 00ydeHHUS 10 TUCIIATIIINHE)

3HaeT crocoObl MOUCKA JIUTEPATYPHBIX HCTOYHHKOB
Ymeer opopMIISATH OTUETHI O BBIITOJHEHHOH paboTe 1o
3alaHHON (hopme

Brnaneer metonamu cbopa nHdopManuu mo 3aJaHHON TeMe
U3 JINTEPATYPHBIX HCTOYHUKOB U O()OPMIICHUS OTUYETOB O
BBINIOJTHEHHOW padoTe 1Mo 3a/1aHHOH opme

[IK -5.2 CocraBnsieT 0630p
JUTEPATYPHBIX UCTOYHUKOB IO
3aJJaHHOH Teme, 0pOopMIIET
OTYETHI O BBITIOJIHEHHOH paboTe Mo
3aanHou hopme

Il. TpynoéMkocTh TUCHUNIMHBI ¥ BUIOB Y4eOHBIX 3aHATHI IO JUCUMILINHE
OO6mrast TPyIOEMKOCTh JUCIUIUIMHBI COCTaBiseT 4 3a4éTHple eauHUIBI 144
aKaJCMHUYCCKHX Yaca).
(1 3aueTHas enMHMIIA COOTBETCTBYET 36 aKaJeMUUECKUM YacaMm)

Bugamu y4yeOHBIX 3aHATHIL W pabOThl OOydaromerocss MO JUCHUILIMHE
SIBJISIIOTCSL:

Ob6o3HaueHHUE Bunpl yaeOHBIX 3aHATHI U paOOTH 00YJarOIIeTOCs
Jlex Jlexuun
JIab JlaGopatopHbie pabOThI
CP CamocrosiTenpHas paboTa 00y4Jaromerocs B IepHOA TEOPETHIECKOTO 00ydeHHs
KoHTposs CamocrosTensHas padoTa 00ydaromerocs 1 KOHTaKTHas pabora oOydaromierocs ¢
MPEMoIaBaTeNeM B IEPHOI IPOMEKYTOUHOH aTTeCTallni

CTpyKTypa TUCHUTIINHBI:

®dopma 00ydueHHus: — OUHasl.

KommuecTBo 9acoB mo BuaaM yueOHBIX
3aHATHN ¥ pabOThI 00yUAIOIIEToCs
= DopMbI
HanmenoBanue pasnena 3 = .
No S = MIPOMEKYTOYHOU
JUCLUATIIMHBI > = e o i =B o
@) A = = o O = aTTeCTaIluH
2
1 Mopnys |. Xumudeckoe 5 15 14 i
MTPOU3BOICTBO KaK CUCTEMA i 36 0 VO-1; YO-3; I1P-
5 Monyns Il. Xumnueckue 5 5 14 3; I1P-6, ITP-4
peaKToOphl
3 fezﬂpg;pi!ecggif P s s s | o | - || o |YOLYO3 TP
3; I1P-6; I1P-4
OpraHMYECKUX BEUICCTB
Hroro: 36 54 - 54 0

I1l. CTPYKTYPA U COJAEPXAHHUE TEOPETUYECKOM YACTHU KYPCA
JlekunoHnHble 3aHATHA (36 Yac.)

Moayasb 1. XuMn4ieckoe npou3BoACTBO Kak cucteMa (15 yacoB)
Paszgea 1. Opranusanus XuMu4eCKOro nNpou3BoacTsa (4 yaca)
Tema 1. OcHOBHBIE NOHATHA XUMHYECKOI TexHooruu (2 yaca)



OcoOeHHOCTH XMMHUYECKOW TEXHOJIOTHH KakK cdephbl JIeATeIbHOCTU YeIOBEKa.
OOBEKT XUMHUYECKOW TEXHOJIOTUU - XUMHUYECKOE MPonu3BOoACTBO. COBpEMEHHBIE
XAMHUYECKHE Tpou3BoAcTBa. HaykoeMkocTh. Teoperndeckrne OCHOBBI XUMHYECKOUN
texHosoruu. [Ipobmempl 3HEpPro- M pecypcocOepexeHus, 0e30MacCHOCTH, OXPaHBI
OKpY)XKarolienl cpeapl. XHUMHUYECKash TEXHOJOTUS — Hayka 00 HKOHOMHYECKH,
AKOJIOTHYECKU U COIMATBHO 00OCHOBAHHBIX CIIOCO0aX U Mpolieccax nepepaboTKU ChIPhs
C U3MEHEHUEM €ro COCTaBa M CBOMCTB ITyTE€M IPOBEACHUS XUMHUYECKUX U (DU3HUKO-
XUMHUYECKHX TPEBPAICHUI B TIPEIMEThI MOTPEOICHUS U CPEICTBA MPOU3BOICTRA.

Pa3Bute XuUMHUYECKMX MPOU3BOJACTB M XUMHUYECKOM TexHosorun. Hcropus
CTAaHOBJICHHSI KaK OTPACIIM YEJIOBEUECKOW ACATENBHOCTH M KAK HAYKU. XUMHUYECKOE
npou3BOACTBO. [IoHSATHE O XMMHUYECKOM MPOU3BOJICTBE, Kak O cucteMe. OCHOBHBIC
oreparyii B XUMUYECKOM TPOM3BOJICTBE - TIOJITOTOBKA CHIPbs, XUMUYECKHUE U (PU3UKO-
XUMHUYECKUE MPEBpaICHUs, BbIICJICHHE TPOIYKTOB, 00C3BPEKUBAHUE U yTHIIM3AIUS
OTXOJIOB, TEILJIO- M PHEProoOeCIIeUeHHE, BOIOTIOITOTOBKA, YITPABJICHHE IIPOHU3BOICTBOM.
OCHOBHBIE TEXHOJIOTUYECKUE KOMIIOHEHTHI - ChIPhE, BCIIOMOTATEJIbHBIE MaTEpHaIbI,
OCHOBHOM W JOINOJHUTEIBHBIA TMPOAYKT, OTXOJbI, JSHEPIETHUYECKUE PECYPCHI,
00OpyZ0BaHKE U araparkl.

KauecTBeHHbICE M KOJMYECTBEHHBIC MOKa3aTean 3PPEKTUBHOCTH XUMHUYECKOTO
MPOM3BOJICTBA. TEXHOJOTMYECKUE TMIOKA3aTEId - CTENEHb IMPEBPAILCHUS ChIPbS,
CEJIEKTUBHOCTH IPOIIECCa, BBIXOJ MPOAYKTA, PACXOHbIC KOA(PDHUIIUEHTHI 1O CHIPhIO U
SHEPruh. ODKOHOMMYECKHME IIOKazaTeld - IPOU3BOAUTEIIBHOCTh, MOIIHOCTD,
ceOeCTOMMOCTh TPOAYKTA, MPUBEACHHBIC 3aTpaThl, y/ACIbHBIC KalUTAJIbHBIC 3aTpaThl,
MIPOU3BOAUTENBHOCTD TPY/IA.

Metonpl xumMudeckor TexHosoruu. Mepapxuueckass opraHu3anusi MpPOLECCOB B
XAMHWYECKOM MPOU3BOJICTBE - 3JIEMEHTAPHBIN IPOLIECC, COBOKYITHOCTh MPOIIECCOB B
TEXHOJIOTUYECKOM  amnmnapare, XHWUMHUKO-TEXHOJIOTMYECKUN IIPOLIECC, XUMHUYECKOE
MPOM3BOACTBO. X onpeneneHus.

MeTo107I0rMYeCKUE OCHOBBI XUMHUYECKOW TEXHOJIOIMUA KaK HAYKH - CUCTEMHBIN
aHaJIM3 CI0KHBIX CXEM M B3aHUMOJICICTBUI MX 3JIEMEHTOB.

Tema 2. Ctpykrypa u pacuersl XTC (2 uaca)

Crpykrypa XTC. XumMuyeckoe IMPOU3BOACTBO KAK XUMHKO-TEXHOJOTHYECKAS
cuctema. CocraB XTC: nsnemeHTBI, CBs3U, mnojacuctembl. ODneMeHTel XTC. Hx
KJ1accuUKaIys 1o BUAY NPOIIECCOB U Ha3HaUYCHHUE (MEXaHUYECKHUE, THIPABINYECKUE,
MacCOOOMCHHBIC, TEILIOBBIC, XUMHYECKHE, AJIEMEHTBI YIIPaBJICHHUS]).
MHorohyHKITMOHATIFHBIC AJIEMEHTHL. TeXHOJornudeckne CBs3u deMeHToB X TC
(motokm). IlocrmemoBarenbHasi, mapajuieibHas, Pa3BETBJICHHAsS, MOCJIEA0BATEIHHO-
oOBomHas (Oaimac), oOpartHast (peruki) TexHonornueckue cBsi3U. MX cxembl u
Ha3HA4YCHHE.

Omucanne XTC. Buasl mopeneit XTC — kaudecTBeHHbIE (OOOOIIECHHBIC) U
6



KOJINYeCTBEHHbIE. KauecTBEHHbIE MOAENN — ONEPAlMOHHO-ONKUCATEIbHbIE MOJIENH,
(yHKIIMOHATIBHBIE  CXEMBl, CTPYKTYpHBIE CXEMBbI, OIEpPAaTOPHBIE  CXEMBI,
TEXHOJIOTUYECKUE  CXEMbl, KOJWYECTBEHHBIE MOJIETM —  CHUMBOJHMYECKHUE
(aHasuTHYECKHE), TOToNorHYecKkrue (rpadbl), CTPYKTYpPHBIE OJIOK-CXEMBI, CETEBBIC.
Haznauenue, npuMeHeHUE U B3aUMOCBS3b Moiesiel. CUCTEMHBIN MOX0 K UX BRIOOpY
ripu cuHTe3e u aHanmze XTC.

Metonbsl MoaenupoBanuss XTIl u XTC. DOMnupudeckoe U MaTEMATHYECKOE
MoieNIupoBaHue. PacueTsl ¢ UCTIOIB30BaHUEM KPUTEPHUEB MOA00MS. MaTepuanbHbIi U
sHepreTrueckuil O6amancel. bananc sutponuu. [loTeHnuansHas paboTOCIIOCOOHOCTH
CUCTEMBI. DKCEPreTUYECKHUI aHAIIN3.

Ocuosubie dTamnbl pazpadboTku XTC. OcHoBHBIC KOHIEMUH pHu cuHTe3e X TC. NUx
COACP)KAaHME W CIOCOObI peau3alliy: TOJHOE HCHOJIb30BAaHUE CHIPEBBIX U
DHEPreTUYECKUX PECYpCOB, MUHHUMHU3ALMSA OTXOAOB, ONTUMAJIBHOE HCIIOIb30BAHUE
anmnapaTyphl.

Paznen 2. KoMnoHeHTbI XUMU4ecKOro npoussoacrea(ll yacos)

Tema 1. CoIpbe u 3Hepropecypchl B XUMHYECKOI MPOMBIIIJIEHHOCTH (2 yaca)

@yHaMEeHTalIbHbIE KpUTEpUU S(HPEKTUBHOCTU UCIOJIB30BAHUS PECYPCOB.
Bre16op u 3¢ dextuBHOE ucnonb3oBaHue cbipbs. [loaroroBka ceipbs. [lepBuunbie n
BTOPHYHBIE CBIPHEBBIE PECYPCHI, KOMIUIEKCHOE UCII0IB30BaHUE ChIpbs. Boga u Bo3nyx
KaK CbhIpb€ XMMHMYECKON MpOMBbIIUIEHHOCTU. [IpoOiema KOMILJIEKCHOTO U
paloHaIbHOIO UCHOIB30BaHUS ChIpbs. Pennpkynsanus cbipbs. OOoramieHue chlpbsi.
MeTtoapl oOoraiieHusi ChIpbsi B 3aBUCUMOCTH OT €r0 arperarHoro COCTOSIHMSL.
['poxouyenune, knaccupukanus, dSJIEKTpOMarHuTHas  cemapauus.  Prorauws.
OOoranienre, o4MCTKa U MOATOTOBKA K mepepadoTke razos. Ilokazarenu mpouecca
oOoraieHus.

Tema 2. Boa - KOMIIOHEHT XMMHUYE€CKOT0 IPOU3BOACTBA (2 yaca)

[Toxcucrema BOIONOATOTOBKU. BoJia Kak ChIpbe M BCIOMOTaTEIbHBIM KOMIIOHEHT
XUMHUYECKOTO MTpou3BoAcTBa. Mctounuku Bonbl. Knaccudukarus 3arpsi3sHEHUA BOJIBI.
[loka3zarenu KkadecTBa BOABI MU METOAbl WX omnpeaeineHus. I[IpomblineHHas
BOJIOTIOATOTOBKA: OCHOBHBIE CTaIUU W METOAbl OYUCTKA BOJBI OT TIPHUMECEH.
Kectkocth Boabl. YcTpaHeHwe >kKecTKocTH. OpraHuzanuss BOA00OOpOTa Ha
XUMHUYECKOM TIPEATPUSITHH.

Tema 3. XuMHKO-TeXHOJIOTHYeCKHe Tmpoueccbl. ['mapoMexaHuveckue
npoueccsl (2uaca)

Makpockomnudeckasi Teopusi (PU3NKO-XUMUUYECKUX SIBJICHUN KaK TeopeThdecKas
0a3a xuMmMudeckoi TexHojoruu. IlepeHoc W TpeBpalleHHE BEIIECTB U JHEPIHH.
KOHOykTUBHBIH W KOHBEKTUBHBIM MepeHoc BemiecTBa. Kiaccuueckue 3aKOHbBI
MPONOPIMOHAIBHOCTH KOHJAYKTUBHBIX TOTOKOB KOMIIOHEHTAa, UMITYJIbCA, TEIIOTHI
rpaJueHTaM KOHLIEHTPAlMU, CKOPOCTH U TEMIIEPATYPHI.



Knaccudukanusa. I'mapomexaHuyeckue MpOILECChl, OCHOBHBIE YpPaBHEHMS.
Pexxumbl  nBrkeHus kujakocted. Kpurepum ruapoamHaMHUYecKoro  moaoOws.
['maponyHaMuKa IICEBAOOKMIKEHHOrO cios. Mcmonp30BaHne THAPOMEXAHUYECKUX
ypaBHEHUN B pacuerax anmapartoB. lIpuHIMO pa®oTel M pacdyeT HENpPEephIBHOIOT
cernapaTopa ¥ BOJIOCTPYMHOTO Hacoca.

Tema 4. TensioBble MPoIECChl, YHEPTOTEXHOJIOTMYECKHE CXeMBbI (2 yaca)

Ouepreruueckas noacucrema XTC. [loTpebieHune 3Heprun U SHEPTOCHAOKEHHE
Ha XuMmMudeckoM mpeanpusatud. OOmas xapakTepucThuka U Kiaccuukanus
DHEPreTUYECKUX PECYPCOB B XMMHYECKOM TEXHOJOTHM. VICTOUYHHMKM JHEPIUM B
XMMHYECKOM TPOU3BOACTBE. ParmoHanbHOE HMCHOJIB30BaHKWE JHEpruu. BropuuHbie
DHEPreTHYECKUE PECypChl, UX KiacCH(pHUKalusi. 3HAUCHHUE TEIJIOBBIX IMPOLIECCOB B
XUMHUYECKON TexHosoruu. CrnocoObl mepenauyd TEeIIOThl: TEIUIONPOBOIHOCTD,
KOHBEKIUsA, H3IydeHue. OCHOBHBIE YpaBHEHUS, KPUTEPUAIBbHBIE COOTHOILICHMS.
TemnooOMeHHbIe ammaparbl. JHEProTeXHOJIOTHUYECKHue cxembl. HarpeBanue u
OXJIQXKJICHHE B OCHOBHBIX XUMUYECKUX MPOU3BOJICTBAX. DKCEPreTUIECKNN aHAIHU3.

Tema 5. MaccooOMeHHBbIe Mpouecchl (2 yaca)

Ponbp MaccooOMeHHBIX TpoleccoB. MoaenupoBaHue U pacueT MaccolepeHoca.
MounekynspHass ©  KoHBeKTHBHas auddy3us. Pexktudukauus, ycTpoMcTBO
peKTU(PUKAIMOHHBIX anmnapaTtoB. [IpuHiunel pextudukanuu. YpaBHEHHUS padOUUX
auHuM. PacyeTsl mpu peKTHU(UKALIIHN.

Tema 6. Xummnueckuii npouecc. TepMogMHAMHUKA M KHHETHKA XMMHUKO-
TE€XHOJIOTHYECKHX NMpoueccoB (2 yaca)

CTexuoMeTpUUeCKHEe 3aBUCUMOCTH M 3aKOH COXpaHeHusi maccbl. CreneHu
MPEBPAIIEHUS], PACUETHI C UCIIOJIb30BAHUEM CTEIMECHEN NpeBpaleHusl. CeIeKTUBHOCTb.
Brixoasl B HeEOOpaTUMBIX U OOpaTUMBIX PEKUMSIX. TepMOIUHAMHKA XUMHUKO-
TEXHOJOTUYECKUX TMPOILECCOB. BiusgHWE TEPpMOIAMHAMUYECKUX MapaMeTPOB Ha
IIyOMHY MPOTEKAaHUS XHMHKO-TEXHOJIOTMYECKUX IPOIIECCOB. PacueT paBHOBECHOTO
cocraBa cMecerd. KnmHeTnka XMMHUKO-TEXHOJIOTUYECKUX TMpoleccoB. KuHeTtnueckue
YpaBHEHHS. Cxopoctu 00paTUMBIX, HEOOpaTUMBIX, MMOCJIEOBATEIIBHbIX,
MapajuieabHbIX © T.J. peakuui. MHKpO- ¥ MAaKpOKMHETHKA. Bausane
TEXHOJIOTUYECKUX  IapaMeTpoB  IMpolecca Ha ero  ckopoctb.  CrocoObl
WHTEHCU(UKAIIMU TOMOTEHHBIX TMpoileccoB. [IoHSATHE ONTUMAIBHBIX TEMIIEPATYP.
OnTuManbHbie TEMIIEpaTypbl Il OOpaTUMBIX H  HEOOPATHUMBIX 9K30- W
SHJIOTEPMHUYECKUX ITpoueccoB. Vcnonb30BaHHE TEPMOJMHAMUYECKUX YPABHEHUN U
3aKOHOMEPHOCTEN B XMMHUKO-TEXHOJOTMYECKUX pacyeTax.

Tema 7. I'ereporennbie npoueccsl. (1 4ac)

['eTeporeHHbple  XMMHUKO-TEXHOJOTMYECKHE  TPOIECChI,  Kiaccudukarms.

FeTeporeHHme IMpOoUECCChbl B CUCTEME I'a3-TBEPAOC. OcHOBHBIE CTaarn reTCpoOrcHHOIroO
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npoiiecca, 00JaCTU MPOTEKaHUs TETEPOTEHHOTO Mpoliecca. JIuMuTupyromas craaus u
ciocoObl ee onpeaeneHus. Crioco6pl MHTEHCU(UKALIUK T€TEPOTEHHBIX MPOLIECCOB B
cucreme Tra3-tBepaoe. [Ipombinuiennsii katanus. Kputepuum sddextuBHOCTH
IPOMBINIJICHHBIX KaTaau3aTopoB. ['ereporeHHbId KaTajan3, 0OJAcTH NPUMEHEHHS,
CIOCOOBI MOJTYYEHHUS MPOMBIIUICHHBIX T€TEPOTCHHBIX KaTaINn3aTOpOB. AMMApaThl IS
rE€TEPOTrE€HHBIX IIPOLIECCOB.

Monayas 2. XuMu4YecKne peakTopsl (5 4acoB)

Paznen 1. UaeanbHbie peakTopsbl (3 4acoB)

Tema 1. Xumuueckasi peakius B H1eaJIbHBIX peakTopax (2 yaca)

MonenupoBaHue ABHKEHHSI OTOKOB. OCHOBHBIE THUIIBI MICATBHBIX PEAKTOPOB:
PUB, PUC, kackan. Ilokaszarens 3¢ dekTuBHOCTH padboThl peaktopa . CpaBHEHHE
paboThl pEakTOPOB HETIPEPHIBHOIO TUMA.  PemeHne 3agad 1Mo TEME pPEeakTOphbI
(3¢ppexTuBHOCTH PabOTHI PEAKTOPOB, KOHIIEHTPAIIMHM PEAr€HTOB MPOAYKTOB, CTETIEHb
IIPEBPAILECHHUS], CEIEKTUBHOCTb, BBIXO/I.)

Tema 2. TensioBoii pexxum padoTsl peakTopoB (14ac)

AnnabaTuyeckue, W30TEPMHUYECKHE PEaKTOpbl. PeakTophl MpPOMEXYTOYHOTO
pexuma. Pemenne ypaBHeHud TerioBoro Oananca. Co3fgaHue W MOJAEPKUBAHUE
ONTUMAJIBHOTO TEMIIEPATYPHOTO PEKHUMA.

Pa3znea 2. PeanbHble peakTopbi(2 yac)

Tema 1. Moaenn peajibHbIX peakTopoB (1 4ac)

[TpyunHBl OTKJIOHEHHUS PEAKTOPOB OT HealbHOCTU. MojenupoBaHue pabOThI
peanbHOro peakropa. Moxaenmn u mapamerpbl. OgHONapaMeTpUYECKHE MOACIA —
mupdysnas, ssuenunad. [IpodaemMbl BbIOOpa MOJENH.

Tema 2. OnTumanbHbIi TeMuepaTypHblii pexuM (1 yac)

JIuHus ONTUMANIBHBIX TeMIlepaTyp nis oOpaTuMbIX peakiuil. [Ipuemsl
npubmmxenuss Kk JIOT. Peaktopel «Tpyba B TpyOe», Kackalabl ¢ TEIUIOOOMEHOM,
KacKajpl ¢ Oaiimacom.

Moayas 3. Ilpon3BoacTBa HEOPraHU4YeCKUX M OpraHuveckux Bemects (16
4acoB)

Paznen 1. Heoprannueckue npousBojacTsa (8 yacos)

Tema 1. TexHosiornyeckue 3aKOHOMEPHOCTM M NpHMEMbI Ha IpPUMepax
HEOPraHUYeCKUX NMPOU3BOACTB (8uacos)

CoBpeMeHHOE TPOM3BOJACTBO aMMHaka. IIpuroroBieHune a3z0TOBOIOPOIHOM
cMecu. TepMOIMHAMHYECKUM W KHUHETUYECKHM AHAIN3 CXEMbl CHUHTE3a aMMHAKa.
Peunpkynsuusi, ONTUMaNbHBIA TEMIEPATYPHBIA PEXUM, YTUIU3ALMS TEIUIOTHI.
TexHomoruss a30THOM KHUCHOTBHL. DHU3UKO-XMMHYECKHUE OCHOBBI, YCTPOMCTBO
arrnapaToB, CEJIEKTUBHOCTh KaTaJu3aropa. TeXHOJIOTHs CEpHOM KUCIOThI. PU3UKO-
XUMHUYECKHE OCHOBBI MPOIIECCOB. BBIOOP ChIPbsi, CPaBHEHNE TEXHOJIOTHYECKUX CXEM.



Meton KA, BO3MOXHOCTh pPEUMPKYISUUUA. AOCOpOIMOHHBIE MPOIECCHl B
npou3BoACTBE. [Ipon3BoCTBO a30THBIX ynoOpeHuii. DocdaTHbIC yIOOpSHMUS.

Pa3znen 2. IIpou3BoacTBa OPraHu4YeCKUX BeliecTs (6 4acoB)

Tema 1. TexHosiornyeckue 3aKOHOMEPHOCTHM M NpHeMbl Ha MNPUMepPax
NMPON3BOJACTBA OPraHN4YecKuX BemecTn (8 yacoB)

[lepepaboTka yriaepocoaepx amiero coipbs. JluHaMuKka UCTOIb30BaHUS HEPTH,
MIPUPOIHOTO Ta3a U YISl B KAYECTBE ChIPbsi XUMHUUYECKUX MMPOU3BOJACTB. Tepmuueckas
nepepadoTka yras. KokcoBanwe. CocTaB M MyTH HCIOJB30BAaHUSA MPOJYKTOB
KOKCOBaHMS. AJIbTEpHATUBHBIE CHOCOOBI Ta3u(UKAIMKM TBEPAOTO  TOTUIMBA.
[Ipou3BOACTBO KUIKHUX YIJIEBOJOPOJOB Ha OCHOBE TBepaoro Tomimsa. CocraB U
coiictBa HedTu. I[lomroroBka HepTm Kk mnepepaboTke. Dusznueckue MeETOIbI
nepepadoTKu, MpsiMas TEperoHka. XUMHUYECKHE METOJbl: TEPMHUUYECKUN KpPEKHUHT,
MUPOJIU3, KaTaJTUTUYECKUU KpeKUHr, pudopMmuHr, miargopmunr. [IpousBoactso
KUJKUX TOIUIMB WM Maces, UX JKCIUTyaTallMOHHBbIE XapakTepucTuku. Craduimmzanus
TorMBa. Vcronbs3oBaHue ra3okoHaeHcaTa. TeXHOIOTHsS OCHOBHOTO OPraHUYECKOTO
cuHte3a. CHHTE3Bl Ha OCHOBE Okchia yriepoja. [IpousBonctBo meranona dusnko-
XUMHUYECKHE 3aKOHOMEPHOCTH M OCHOBHBIE CTaauM mpoiecca. KartamuzaTopsl.
Hcnonb3oBaHue MeTaHOJa B IPOU3BOJCTBE CIHUPTOB, KHUCIOT, HENpPEaeSbHbIX
coenunenuii. [IpousBoacTBo popmanpaeruga.  TexHOIOTHUS
BBICOKOMOJIEKYJISIpHbIX coeauHeHuid. [IM, xkayuyku. Kayuyku. IIpousBoacTtso
Kay4yKOB Ha MpuMepe OyTaaueH-CTUPOIBLHOTO KaydyKa.

IV. CTPYKTYPA U COJEPKAHUE MPAKTUYECKOM YACTHU KYPCA U
CAMOCTOSTEJBbHOM PABOTBHI
JlaGopaTopHblie padoTsl (54 yaca)

WuTepakTuBHBIE METOJbI, TPHUMEHSIEMbIE Ha JIA0OPATOPHOM MPAKTUKYME:
Paboma 6 manvix epynnax. Mooenupoearnue npouze00CmeeHHbIX CUmMy ayuli.

JlaGoparopnass padora Ne 1. TexHuka 0e30maCHOCTH. 3HAKOMCTBO C
o0opynoBaHueM Jiadoparopuu (24aca.)

3HaKOMCTBO C 000pYAOBaHUEM JIA0OPATOPUH U TEXHUKON O€30aCHOCTH

JlaGoparopHuasi padora Ne 2. Duekrpo/n3 (44aca.)

Ha mnpumepe nsnekTponus3a pacTBopa cyib(ara MeAM H3y4daeTcsl MPOLECC
AIIEKTPOJIN3a. BBIMONHIOTCSA pacueTsl oKa3zaTenel nmpouecca

JlaGopaTopuasi padora Ne 3. Bogonoaroroska (4 1yaca)

MetogoM  MOHOOOMEHHOW  COpPOLIMM  YCTpPaHSIETCS  YKECTKOCTh  BOJIBI.
PaccuuThiBaeTcsi kapOoHaTHasi, HEKapOOHATHAsT M OOWLIAsl KECTKOCTh U MapaMeTphl
npoiiecca.

JlaGoparopHnasi pabora Ne 4. Koaryasiuus (4 yaca)
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N3yyaercs mponecc KoaryjasiihH, PACCUUTBHIBAIOTCS IIOTHOCTh CYCIIEH3UU H
CKOPOCTh €€ OCaXKJACHUS

JlaGopaTopHuasi padora Ne 5. Pexrudukauus (4 yaca)

N3ygaeTcs mporiecc peKTu(uKanuym cMecr BoAa-CIupT.

JlaGopaTopnasi pabora Ne 6. ®daoranus (4 yaca)

N3yuaeTrcss oquH U3 crnocoboB oboraiieHus cbipbs. [IpoBoautcs paszieneHue
CMECH TIECKa U yTJIsl B 1a00paTOPHOM yCTaHOBKE

JlaGoparopHnasi pabora Ne 7. Texkcroaut (3 yaca)

[Tomyuatot enonpopmManbIeruIHBINA TOTUMEP U KOMIIO3UTHBINA MaTepual

Jlabopatopnas paGora Ne 8. Cyxasi neperonka apesecussl (3 yaca)

[IpoBOAST CyXyl0 TMEPErOHKY JPEBECUHbI HUCCIEAYIOT KOJUYECTBEHHBIM W
Ka4eCTBEHHBIN COCTaB MPOIYKTOB.

JlaGopaTopHnasi padora Ne 9. Marepuajibublii 0ajanc (4 yaca)

Pemaercst 3a1aua o pacuetry MaTepHalbHOTO OanaHca

JlaGopaTopnasi padora Nel(. Tertoornaua (4 yaca)

[IpoBOAUTHCA HSKCIEPUMEHT IO M3YYEHUIO TIpollecca IMEpPeHOCa TEeIUIOTHI.
OcyIiecTBIsETCS pacyeT ¢ UCMOJIb30BAHUEM KPUTEPUATILHBIX 3aBUCUMOCTEH.

JlaGoparopHast pabdora Nell. ®uabTpanus (4 yaca)

[IpoBoUTBCS SKCHEPUMEHT [0 M3YYEHHIO TIpolecca (QUIbLpOBaHUS TIPU
aTMoc(epHoM JaBiieHuu. OCyIEeCTBISAETCA pacyeT KOHCTAHT (PUIBTPOBAHUS.

JlaGopaTopHasi padora Nel2. YaenbHasi moBepxHOCTh (4 yaca)

[IpoBOANTHCA SKCHEPUMEHT MO OMPEAEIICHUIO YIEIbHON MOBEPXHOCTH ChIITYYETO
Matepuania nmo merony Jepsruna (MeToJ razonpoHuniaeMoctH). OcCyliecTBIseTCs
pacyer.

JlaGoparopHasi padora Nel3. CuroBblii anaau3 (4 yaca)

[TpoBOANTHCS IKCTIEPUMEHT T10 U3YUYCHUIO PACCEMBAHUS U TPAHYJIOMETPUYECKOTO
ananu3a. OCyIlIeCTBISETCS pacyer.

JlaGopaTopHasi pabora Ne 14. PacyeTsl B peakTopax pasHoro tuna (4 gaca)

[TpoBomuThCsa paboTa Mo M3YUYEHHUIO pacyeTa peakiivii pa3HoOro THUIA B peakTopax
paszHoro turna. Pemrarorcs 3agaumu.

KoHTpoabs caMocTosTeIbHON paboThl BEIETCS €XKEHEACTBHO.

MarepuaJbl 1Jis BbIIOJHEHHS J1a0opaTopHbIxX padoTt (IIpumep)

JlaGopaTopHas padora Ne 1 «CUTOBBIII aHATIU3)»
Kpamkas meopus

CBIpBC ABIACTCA OCHOBHBIM KOMIIOHCHTOM IIPOU3BOACTBCHHOI'O IIpoHcccCa.
CsoiicTBa HCIIOJIB3YEMOI'0  ChIpbd  HAIPAMYIO BJIMAOT Ha OKOHOMHYHOCTD

MMpOU3BOACTBA U KOHCUHYIO CTOUMOCTD IPOJAYKIIUH.
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B NpOMBIIUIEHHOCTH CYIIECTBYET HEOOXOAUMOCTh B IIPUMEHEHUHN
KOHIIEHTPUPOBAHHOTO (OOOTaIleHHOT0) ChIPbsl, TaK Kak IpU €ro mnepepadoTke
YBEIIMYMBAETCS CKOPOCTH MPOLECCA U CHUYKAIOTCS JHEPro3aTpaThl.

Ecin oboraimieHuio MoABepraroT TBEPAblE MaTe€pHalibl, TO IOJy4YaeMbIi
IPOAYKT, 00OTaIEeHHBIN MOJIE3HONH COCTABHOM YaCThIO, HA3bIBAETCS KOHLIEHTPATOM,
a OTXObI, COAEPKAIIUE MYCTYIO TOPOLY — XBOCTAMM.

OCHOBHBIMU NOKA3aTENIMU OOOTALEHUS] SIBJISTIOTCSL:

e Brixox npoaykra

e BrIXox KOHIIEHTpaTa U XBOCTOB

e llI3BiIeUEHNE KOMIIOHEHTA B KOHLIEHTPAT
e (CreneHb KOHLIECHTPALMHT

e DddekTuBHOCTH OOOTaIICHUS

BoixonoM npoaykra (y) Ha3bIBalOT KOJMYECTBO MOJYYEHHOTO 00OralieHHOTO
IIPOJYKTa —KOHLIEHTPATa UM OTXOJ0B IIPOU3BOJACTBA — XBOCTOB, BBIPAXKEHHOE B %
wii B jAo0isax. CyMMapHbIi BBIXOJ BC€X MPOAYKTOB OOOTaleHusl JO0KEH
cootBercTBOBaTh 100%, T.K. B mpoiecce 00OrauieHusi Chlpbe NEPEXOAUT TOIBKO B

KOHIOCHTPAT U OTXO/bI:

v .t yXB:lOO%

re:
Yx — BBIXOJ KoHIeHTpaTa (%);

Yxs — BBIXOJZ XBOCTOB (%).

BbIX0/1 KOHIIEHTPATA U XBOCTOB (Yx M Yxp) — OTHOIICHUE MACCHI MIOJTy4SHHOTO
MIPOIyKTa OOOTAIEHUS ChIPhsl (KOHIIEHTpaTa WK XBOCTOB) K Macce mepepaboTaHHOTO

ChIpbsi. BeIpaxaeTcs B MPOLEHTAX WJIU JOJIAX.

100(a— 0)
V.= B-0

—100(8 - a)
w6 ﬁ_e
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rJe:

Yx — BBIXOJ KoHIleHTpata (%);

Yxs — BBIXOZ XBOCTOB (%);

0. — KOJJMYECTBO KOMITOHEHTA B HCXOJTHOM ChIpbe (%0);
B — KomMuecTBO KOMIOHEHTa B KOHIIEHTpaTe (%);

0 — xommuecTBO KOMIIOHEHTa B xBocTax (%).

H3Baeuenue NMPOAYKTAa B KOHIECHTPAT (8) — OTHOIICHHUEC MACChl KOMIIOHCHTA B
KOHLOCHTPATC K MACCC TOI'o JKC KOMIIOHCHTAa B HCXOJHOM CBIPBC. H3BneueHue

BBIPAKACTCA OOBIYHO B IMPOLCHTAaX HUJIN OOJIAX.

VA B
=2 100% = v =
& 100« 00% 7/Ka

Ecnu BBIXOJT KOHIIEHTpaTa HEU3BECTEH:

= la=0) 509,
& a(p-0)

re:

€« — MIOKa3aTes b U3BJICUCHUS MTPOAYyKTa B KOHIIEHTpaAT (%);
Yx — BBIXOH KoHIeHTpata (%);

0, — KOJINYECTBO KOMITOHEHTA B HCXOTHOM ChIphe (%);

B — xommyecTBO KOMMOHEHTa B KOoHIEHTpaTe (%);

0 — KoM4ecTBO KOMITOHEHTa B XBocTax (%).

Crenenb koHuenrpauum (K) —3HaueHue, MoKa3bIBaIOIIEE BO CKOJIBKO a3
YBEIIMYWIIOCH COAEPKAHHUE MOJIE3HOTO KOMITIOHEHTA B KOHLIEHTPATE M0 CPABHEHHUIO C
€ro CoJIepKaHuEeM B UCXOJHOM ChIpbe. BbIpakaeTcsi B YMCIIOBOM BUJIE U MOXKET OBITh

ot 2 o 100.

k-
o

rac:
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K — cTenenps KOHUEHTpALINH;
0. — KOJIMYECTBO KOMIIOHEHTA B UCXOJIHOM ChIpbe (%);

B — KomMuecTBO KOMIIOHEHTa B KOHIIEHTpaTe (%).

JpdekTUBHOCTHI0O oOoramenusi (1)) Ha3bIBAC€TCAd CTENEHb IOJHOTHI
U3BJICYEHUS MOJIE3HOT0 MCKOMAeMOI0 B KOHIIEHTPAT, MEpPa COBEPLIEHCTBA MpoLecca
oOoramenus. Beipaxkerca B mponeHTtax. IIpoiuecc oOoraiiieHus CUMTAIOT BeChMa

s dekTuBHBIM, eciiu N>75%, s dexTuBHBIM — TipU N>50% 1 HEIPPEKTUBHBIM — TIPH

n<25%.

n =27 1000
100 - o

rze:

N — 3¢ dEeKTUBHOCTH OOOTaIECHNUS;

€« — IOKa3aTesb U3BJICYEHUS IPOYKTa B KOHLEHTpAT (%);
Y« — BbIxoa KoHUeHTpaTa (%);

0. — KOJINYECTBO KOMITIOHEHTA B UCXOHOM ChIphe (%0).

B mnpombinieHHOCTH 11 OOOTallleHUsT TBEPABIX MHUHEPAIOB MPUMEHSIOT
CJIEIyIOLIME OCHOBHBIE METONbl: pAcCEeMBaHHUE (TPOXOYEHHE), T'PABUTALUOHHOE
pasziesieHue, 3JeKTPOMarHUTHYIO cenapaluio U (aoTauro.

PaccenBaHMe OCHOBaHO Ha TOM, YTO MEHEE MPOYHbIE (XPYNKHE) MUHEpAJIbI,
BXOJISILIIE B COCTaB CHIPbsI, PU U3MEIBUYECHUU IpOOSTCS Ha Oosee MeNKHUE 3epHa U
Kpuctauibl. Eciu nmocne u3Menb4eHus ChIpbe, COCTOSIIEE U3 MUHEPAIOB Pa3In4HON
IIPOYHOCTH, MPOCEATH YEPE3 CUTAa C PaA3JIMYHOM BEIMYMHONW OTBEPCTHUM, TO C
OTHENIBHBIX CHUT MOXHO TMOJYYUTh (pPaKIUH, OOOTallleHHbIE TEM WM HHBIM
MUHEPAJIOM.

I'paBuTanmoHHOe pa3jaejieHHe OCHOBAHO HAa PA3HOM CKOPOCTH NaACHUS
YaCTHUL, UMEIOIIMX Pa3INYHYIO INIOTHOCTh WU KPYITHOCTh, B IOTOKE XKUAKOCTH, Yallle
BCEro BOJBI (MOKpoe oOoraiieHue), BO3AyXa WJIM HWHEPTHOTO Tas3a (cyxoe

oborarieHue).
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JJIEKTPOMATHUTHYI0 CeNapaluil0 NPUMEHSIOT I OTACJICHUS MarHUTHO—
BOCIIPUUMYHBBIX MAaTEPUAIOB OT HEMarHUTHBIX.

D10TAlMOHHBII MeTOX 000TalllEeHNs] OCHOBAH Ha Pa3IMYHONM CMAaYMBAEMOCTH
3€peH OTHIENbHbIX MUHEpAJOB BOAOH. ['uapodoOHbie yacTullbl OyAyT OCcTaBaThCs Ha
MTOBEPXHOCTH BOJIBI, @ TUAPO(PIIIBHBIE — OITyCTITCS Ha JTHO.

CreneHp M3MENbUYEHUST MHOTHX CBHIMYYUX U MOPOIIKOOOpPA3HBIX MAaTEepPUAIOB
ABJISIETCA ~ OJHOM W3  BAKHEHMIIMX  XAPAKTEPUCTUK,  ONPEHEIAOUIENd  UX
TEXHOJIOTHYECKHE Ka4eCTBA M 00IaCTH MPAKTHYESCKOTO MCIIOIb30BAHMUSI.

Haulosee momHO cTeneHb U3MeNbUeHUS XapaKTepU3yeT rPaHyIOMETPUUECKUI
(IUCTIepCHBIN, 36pHOBOI) COCTaB.

I'panyioMeTrpuveckuii cocTaB — MPOIEHTHOE BECOBOE COJIEPKAHUE B TIOPOJIE,
MaTepHuayie pa3IudyHbIX 110 BeTUYHHE (Ppakiuil (COBOKYITHOCTh OJJMHAKOBBIX 3€PEH U
YacTHIT).

CuToBBIil aHAIM3 — OJMH U3 METOJIOB OMPEACIICHUS TPAHYJIOMETPUYECKOTO
COCTaBa MOPOLIKOB U CBIITYYUX MATEPHUAIIOB — OCYIIECTBISETCS IyTEM MEXAaHUYECKOTO
paszesieHdsi maTepuana Ha (pakiuyd N0 KPYMHOCTH Ha PEIIETKaX WJIM CUTaX C
OTBEPCTHUSMH PA3TUYHON BEITUUUHBI.

PacceB Oonee KpymHBIX MPOAYKTOB HA CUTAaX C OOJBIIMMH pa3zMepamu
OTBEPCTUM (I'POXOTaX) Ha3bIBAETCS TPOXOUECHHUEM.

Marepuai, KOTOpbI OCTAJICSI HA CUTE MOCJE MPOCEBa HA3BIBACTCS «CXOm», a

IPOLIEIIINI YEPE3 CUTO — KIIPOXOIY.

Heooxooumoe o6opyoosanue
1. BuOpanuonHas 1McKoBasi MEJIbHUIA
2. DJEeKTPOMAarHUTHBIN CUTOBOM TICHKEp
3. KoMIIIEeKT CUT C pa3IMyHbIM pa3MepoOM OTBECTUM

4. TexHAYECKHUE BECHI
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Puc.1 DOnekTpOMarHWTHBI CHUTOBOM IIEUKEp

Puc.2 Bubpanuonsas auckoBasi MEJIbHULA

Xo00 padomuwi
B3BemmBamoT Ha TEXHUYECKUX Becax TPU MPUMEPHO OJIMHAKOBBIE HABECKU M=

~10-15 r kpyIHBIX KYCKOB MaTepHaja, 3alkiCchiBas IIPH ’TOM MAaCChI B3SIThIX HABECOK.

[TepByto HaBECKyY IMOMENIAIOT B KAMEPY JIsl U3MEIBUCHUS BMECTE CO CTATbHBIMU
MeJmuMH TenamMu. Kamepy 3akpbIBalOT KPBIIIKONW M YCTAHABIMBAIOT B BEPXHIOIO
4acTh BUOPOMENBHUIIBI. PYKOSTKY ¢ 3aXBaTOM yCTaHOBJIMBAIOT HA MECTO, BCTABIISIOT
TBO3/Tb W 3aKPBIBAIOT KPBIIIKY BUOPOMEITEHHUIIBI.

OnHOBpEMEHHO BKJIFOYAIOT  ITyCKaTelNb u CEKYHJIOMED. Bpewms
A3MeNIbpUeHus — 5 c.

OTKITIOUAOT MyCKaTelbh, U M3BJCKAIOT KaMepy ¢ BEMIECTBOM. M3MenbueHHbII
MaTepuall OISITh B3BEIIMBAIOT Ha TEXHUYCCKHUX Becax. ECiIM MacCchl HCXOTHON HAaBECKU
U M3MEILYCHHOTO MaTepuajga OTIMYAIOTCS, TO IS pacdeToB CileayeT OpaTh Maccy
M3MEIIbYEHHOTO MaTepHalia, TaKk Kak B TaKOM CJIy4ae YYUTBIBAIOTCA TMOTEpU
Pa3IMYHOIO XapaKTepa.

CoOuparoT KOMILIEKT CHT, IOCIICIOBATEIBHO PACIONIOKEHHBIX II0 Mepe
YMEHBIIICHUSI pa3Mepa OTBEPCTUH B cuTax. B BepxHee cuTo ¢ Hambojee KPymHBIMH
OTBEPCTHUSMH TTOMEIIAIOT U3MEIBUYCHHBI MaTepral W 3aKphIBAIOT KPBIIMIKOW, a TOJT

HIDKHEE (CaMO€ MEJIKOE) MOJICTABISIOT MOAN0H. KOHCTpYKIHIO TOMENIAIOT B
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AJICKTPOMArHUTHBIM CUTOBOM IICHKEp U (DUKCHUPYIOT 3a)KUMHBIMH peMHSIMU. Bpems
pacceruBaHMs 5 MUHYT.
[To ucTedeHnn 5 MUHYT MaTepHall HAa KKJIOM CHUTE B3BEIIMBAIOT, MAaCChl 3aHOCST B
Ta0IuILy.

Co BTOpOI1 U TPETHhEH HABECKAMU TIOCTYIAIOT aHAJIOTUIHO (BPEMS H3METbYCHUS

s 2—oii HaBecku — 10 ¢, s 3—eit — 15 ¢).

Ta6mmma 1 OcTaTku Ha CUTax y TPEX HABECOK

Pa3Mep OCTaTOK Ha CUTC, T’

OTBEPCTUM mi= mz= Mms=
CETKHU CHUTA,
MM
1
0,315
0,25
0,16
0,1
0,071

moaJa0H

Oopabomka onvlmHubIX OAHHBIX

Cpenuuii pasmep 3epeH (pakiuu Ccute d, pAacCUUTHIBAIOT KakK CpeaHee
apu(pMeTHYECKOEe 3HAYCHHE pa3Mepa OTBEPCTUN CUTA, Yepe3 KOTOpoe dTa (paxius
nponuia (MPOXOAHOE CUTO) — Uyp, ¥ CHTA, HA KOTOPOM OHa 3a/IeprKallach (HEMPOXOJHOE

cuTO) — Oy

d_+d
d :%*100%,

Hanpumep, ecnu pa3mep OTBEpPCTHUM CETKH IIEPBOrO CHUTA
paBeH 1 MM, a Ha HEM ocTanack (pakius, TO CpeIHUN pa3mep 3EpeH

Oynet Oosbllie eAWHUIIBL. J[JI1 BTOPOTO CHUTAa CpEemHUN pa3Mep
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paBHSETCA TMOJyCyMME pa3MepoOB OTBEPCTHUH IMEPBOTO U BTOPOTO
CHUTA, JUISl TPEThEro— BTOPOTO U TPETHETO U T.]I.
[IpoueHTHOE coaepkaHHUE 3€peH BO (DpakUHMH (YAaCTHBI OCTATOK Ha CHUTE)
BBIYUCTISIIOT IO (popMmyJie:
o -1 +100%,
mO
rJe:
j — YaCTHBIN OCTaTOK Ha cute (cxoxm), %;
M; — Macca ocTaTKa Ha JJaHHOM CHUTE, T;
m, — Macca MpocernBaeMoil HaBECKH, T.

3aTeM OmnpeAesitoT MOJHbIE OCTaTKHU (Aj) HAa KaXJIOM CHUTE B MPOIEHTAX OT
Macchl IMPOOBI, paBHbIE CyMME YacCTHBIX OCTAaTKOB Ha JaHHOM M BCEX CHTax C
OOJBIIIMMU pa3MepaMH OTBEPCTHI:

AZ0+ 0t o, Fo,
re:
®i, ®j+1, Oj+2,..., Op — YACTHBIE OCTATKH Ha 1-M CHUTE U BCEX CHUTAX C OOJBIIMMU
pa3mepamu OTBEPCTHUH;
I, 1+1, i+2,..., N — IOpsAAKOBBIE HOMEPA CUT CTAaHAAPTHOrO HAbOpa.

Hanmpumep, momHbI OCTaTOK Ha MEPBOM CHTE OYJET PaBHATHCS YaCTHOMY
OCTaTKy Ha 3TOM CHTe (IT0 Macce WM B MPOIIEHTAX), ISl BTOPOTO— CYMME YacTHOTO
OCTaTKa Ha IIEPBOM M BTOPOM CHTaX U T.]I.

[Ipoxoa w(mpoxona); sl KaXJA0ro CUTa PACCUUTHIBAIOT KaK CyMMY YaCTHBIX
OCTAaTKOB Ha BCEX CUTaX C MCHBIIIMMH pa3MEpaMH OTBEPCTHH.

Hampumep, o(mpoxoma) mepBoro cuta OyIeT PaBHATHCS CYMME YaCTHBIX
OCTaTKOB Ha 2—6 cuTax U MOJAJOHE, JJIsl BTOPOTO, COOTBETCTBEHHO, Ha 3—6 CUTax U
MOJIJTIOHE | T.I.

[ToyueHHble JaHHBIE CBOAAT B OTUETHYIO Tabnuily 1 A KaXKIol U3 HaBECOK.
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Tabauna 2 — JlaHHBIC CUTOBOTO aHAIIM3a

. HNHuterpaibusie
Pasmep Cpennuii
[Topsin— Copnepxanue 3epeH 10 XapaKTEPUCTUKHU
. OTBEpC— pa3zmep
KOBBIIT Ne . bpaxumun OCTAaTOK Ha | IIPOXOJ 4Yepe3
TUW CETKU | 3€pHa Ha
cra CUTa, MM | CHUTE, MM chre L
’ ’ r % r % r %
1 1
2 0,315
3 0,25
4 0,16
5 0,1
6 0,071
[Tongon 0
Hroro

Ha ocnoBe IMOJYUYCHHBIX HNAHHBIX CTPOSAT Ha MHJIJIPIMGTpOBOI;'I 6yMare nin B

Excel rpapuk 3aBucumocT conepxkaHus (pakiyii B ChIIydeM MaTepuayie ®; OT

cpeaHero pasmepa 3epet dpakuun d ;.

50%
Wi

40%

30%

20%

10% 1
\ N

0% T T T T T ﬂ .
0 0,1 0,2 0,3 04 0,5 0,6 0,7 0,8 0,9 1

I'padux 1 3aBucCUMOCTb conepkanus Gpaxifii B ChITy4yeM MaTepuale ®j OT CPEIHETO pa3Mepa

3epeH (paKun dj

Ha ocnoBe IMOJIYUCHHBIX JAHHBIX CTPOAT HaA MPIJIJII/IMeTpOBOfI 6yMare nJIn B

Excel rpaduku 3aBrcHMOCTH CX0/a M MPOX0/a OT pa3mepa otBepctuii cut di. ['paduku
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CTPOSITCA B KOOPJAMHATAX «CPEAHHUM pa3Mep 3epHa Ha CUTE—IIPOXOJl Yepe3 CUTO B %o»

)41 ((CpCI[HHﬁ pa3MEep 3¢pHa Ha CUTC—OCTATOK Ha CUTC B %o»

100%

90%

80%

70% |

60% -

50% o I

40% : Ik

30% | i\\

20% !

10% 1— _T_‘.\ de,
0% I al Il l : T ——— . . $

0 1 02 03 04 05 06 07 08 09 1

['padux 2 3aBUCUMOCTH CXO/a U TPOX0JIa OT pa3Mepa OTBepcTHil cuT di

Cpennuii 1MaMeTp 4acTUIl UCXOJHOTO 3€pPHOBOr0 MaTepuasa dcp OIPELIEIISIOT

I10 COOTHOIICHMUIO:

rIe:
dep — CpemHui nuaMeTp YacTHIl MCXOJHOTO 3€PHOBOTO MaTepualia
(MM);

di— cpeanmii pasmep 3epeH hpakuu (MM);

®j — IPOIICHTHOE COJIep)KaHHUE 3epPeH BO (hpaKIuu (YaCTHBIM OCTaTOK

Ha cute) (%).

[To mocTpoeHHBIM rpaduKaM ONnpeaessioT BeuduHbl dig, Uso 1 dgs — pasmepsl

OTBE 16, 50 84%
pCTHS CHUT, COOTBETCTBYIOIIMX cXoay B 16, U 0, COOTBETCTBEHHO
(myHkTHpHBIE JUHWKA Ha Tpaduke). Hcmonp3ys MOMydeHHBIE  BEIWYUHBI,
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paccUUTHIBAIOT KOA(PGUUIMEHT OTKJIOHEHUS Ry — XapakTepUCTHKY OIHOPOJHOCTH

CoCTaBa AUCIICPCUOHHOI'O MaTcpuralia 1o (bopMyJIe:

dy, —d

R, = 16 %100%
2d,,

rjae:

Ro — koadpumment orkmonenus (%);

dgs — pasmep oOTBepcTHii cHUTa, Ha KOTOPOM oOcTaHeTcs 86%
Marepuaia (Mm);

dis — pasmep oOTBepcTHii cHUTa, Ha KOTOpOM ocTaHercs 16%
MaTtepuaia (Mm);

dso — pasmep oTBepcTHii cuTa, Ha KOTOpoM ocTaHercs 50%
MaTtepuaia (Mm).

Dopma omuema
JlaHHBIE CUTOBOTO aHaIM3a Chily4yero Marepuana (Tadmumna 1).

I'padux 3aBucuMocTH conepkaHusi (pakUuid B CHITyYEM MaTepuaie i OT

CpeIHeTo pa3Mepa 3epeH (ppakuuu d i

I'padux 3aBucuMoOcTH cxona w(cxoma)i U mpoxoaa ®(IPoxXonaa); OT pa3Mepa
oTBepcTuii cur d;.

CpenHuii AMaMeTp 4acTUL HICXOIHOTO 3€pHOBOT0O MaTepuana dep.

Koaddumment orknonenus Ro.

Bonpocu

Kiaccuduxanus nporeccoB U3MeIbueHUs
[ToaroToBKa ChIpbs K IEpepabOTKe

MeTob1 000TaIeHUS ChIPhSl PA3HOTO arperaTHOTO COCTOSTHUS.

M Do

PaccenBanme, rpaBUTallMOHHOE paziaesieHue, GIoTamus, SJIECKTPOMArHUTHAS
cernapanus

5. Pabota runepcop6epa, proTarmoHHON Kamepbl
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. XapaKTCpI/ICTI/IKa TBEPAbIX MATCpHUAJIOB: INNIOTHOCTHb, HACBIIIHASA IIJIOTHOCTD,

ITOPO3HOCTD, FpaHYJIOMeTpI/I‘IGCKI/Iﬁ COCTaB

3aoauu

N3 100t monmmmeTasmmudeckodt pyasl Obuto moiydeHo 2240Kr MemaHOTO
KOHIIEHTpaTa CO CTENeHbI0 KOHIeHTpauuu 35,7% u 84kr mMonubIeHOBOTro
KOHIICHTpATa CO CTENEHbIO KOHUEHTparuu 8,33%. MaccoBble A0 MEIU U
MOJIMO/eHAa B KOHIIEHTpPATe COOTBETCTBEHHO paBHbI 25 u 50%. Onpenenure
BBIXO/Ibl KOHIICHTPATOB U CTENEHb U3BJICYEHUSI METAJIOB.

Ha o6orarurenbHoii padbpuike u3z 40T MeaHOMN Cylb(pUIHON PY/IbI, COEpKaIIEH
0,015 maccoBbIX [oNe MeAW, MOJYy4eHO 2 T KOHLEHTpPara, B KOTOPOM
oOHapyxkeHo 14,4% CuS (mo wmacce). Ompenenure BbBIXOJ KOHIICHTpATa,
CTEIEeHb U3BJICUCHHS U CTEIICHb KOHIIEHTPAIlUU MEJIH.

CKOJIBKO HY>KHO B35Th KyropocHoro Macia (96% H2SO.) u cepHOit KUCIOTHI €
MaccoBoi pgoiiei BemiectBa 64%, uytoObl monyuuTh 2800kr 83% cepHoi
KHUCJIOTHI.

CKOJIBKO HY>KHO B35ITh PACTBOPOB C KOHIICHTpalUIMH XJyiopuaa HaTpus 3101/n

u 230r/n, uToOsl NpUroToBUTH 25011 pacTBOpa ¢ KoHleHTparuei 280r/n?

Jlureparypa:

1. Paunnckuii @. 0. Texnuka nadoparopusix padot / @. FO. Paunnckuii, M. O.

Paunnckas. — JI: Xumusg, 1982. — 432 c.

2. Ilonpkun C.M. OOorameHue pya IBETHBIX U peakux MmertawioB / C.U.

[Tonskun, 3.B. AnamoB. — M.: Henpa, 1975. — 461 c.

3. Koy3zoB II.LA. OcHOBBI aHaNM3a JUCIEPCHOIO COCTaBa MPOMBIIIJIEHHBIX

nbliel u u3MenbueHHbIx Matepuanios / I1.A. Koy3os. — JI.: Xumus, 1971. — 279 c.

4. Mopnacos, J[.M. Texauyeckre U3MEpEHUs! INIOTHOCTH ChIITYYUX MaTEPUAIOB

: yueb. mocooue / JI.M. Mopnacos, M.M. Mopnacos. — Tam60B : M31—B0 Tam6. roc.

TexH. yH—Ta, 2004. — 80 c.
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5. ®umunoB B.B. OmnpeneneHne HEKOTOPBIX IMapaMeTpoOB  PabOThHI
MMHEBMOTpaHCIIOpTa: MeToan4Yeckre ykazanus / Camap. roc. TexH. yH—T; [cocT. B.B.
®wmnmos]. — Camapa, 2014. — 29 c.

6. MakkaBeeB A.A. CioBapb MO TUPOTEOJIOTHH U UHKEHEPHOU reosioruu / A.
A. MakkaBeeB. — M.: 'octontexusnart, 1961. — 186 c.

7. Ky3uenos, [[. A. O6mas xumuueckas texHosorus / [[. A. Ky3ueros. — M. :
Brici. mikoma, 1965. — 272 c.

3aI[aHl/IH AJIA CaMOCTOSITEJILHOM paGOTbI

CamocTtosiTennbHass paboTa CTYIAEHTOB BKJIIOYAeT B CeOS TMOATOTOBKY K
7abopaTopHBIM paboTaM, OIMKCAHUE MPOJIETAHHON SKCHEPUMEHTAIBHONW PabOThI C
MPUBEICHUEM PACUYETOB, IPaPUKOB, TAOIUI] U BEIBOJIOB, IOJITOTOBKA K 3aIIUTE TEOPUU
1o paboTe, CAMOKOHTPOJIb 3HAHUH MO TeMe PabOThI C MOMOIIBIO BOIPOCOB K KaXI0U
paboTe, MOArOTOBKA K TECTAM M KOJIJIOKBUYMY, MHAUBUTyaIbHOE HAKMCAHUE U 3aIUTY
pedepara no TeMe « XUMHUYECKUE MPOU3BOACTBAY.

Bonpocsl k 1adopaTopHBIM padoTaM 1o TeMaMm:

Tema: TexkcToaut

OCHOBBI TEXHOJIOTUHM MOJIUMEPOB. XapaKTEPUCTUKU MOJMMEPOB: JIMHEHHBIE U
Pa3BETBIICHHBIE MOJIMMEPHI, CTENEHb MOJIUMEpPU3AIUU, MPOYHOCTh, IJIACTUYHOCTD,
pPacTBOPUMOCTb, HA0YXaeMOCTh. XapaKTePUCTUKa MOHOMEPOB. MOHOMEPHI PEaKIIHiA
MOJIMMEPU3AIIMM, MOHOMEpHI peakiuid noJukoHAeHcauu. DOYHKIIMOHATBLHOCTh
MOHOMEPOB.

®eHonopopManbIETUIHbIE CMOJIbI, PE30JIbHBIE M HABOJAYHbIE MOJUMEPHI.
CrpykTypa, ciocoObI MOTYYEHHUsI, CBOMCTBA

CononuMepuzanusi, COMOJIUMEPHI.

Komno3unnonnsle Marepuaiibl. [IpuMepbl KOMIIO3UIIMOHHBIX MAaTEpHAJIOB.
CriocoObl  MONMy4YeHHs, OCHOBHBIC CBOMCTBA, JIOCTOMHCTBA IO OTHOIIECHUIO K
WHJMBUAYaJIbHBIM MaTepHUaiam.

Tema: Cyxasi neperonka apeBecHHbI

IIponyKTsl, MoJly4yaeMbl€ IPU CyXOU MEPETOHKE IPEBECUHBI

CocTaB KUAKUX, ra3000pa3HbIX TPOAYKTOB

Hcnonb30BaHue NPOAYKTOB, OJTYYaEMbIX B MTPOIIECCE MTEPETOHKHU.

3aBUCHMOCTH BBIXO/Ia U COCTaBa MPOJYKTOB OT YCJIOBUH MPOBEAEHUS MPOIIECCa.

[TonyyeHre akTUBUPOBAHHOTO YIS

Tema: DiaekTposu3

3akonsl @apanes. Pemenue 3ama4d Ha 3akoHbl Dapajes

Dnexrpoau3 NaCl (2 Tuna snexrpoausepos)
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Dnekrpoiau3 paciiaBa NaCl

DNEeKTPOIIN3 BOABI

[Monydyenne Al anexTpomuzom

Heo0xoaumMocTh TPUMEHEHUS AIIEKTPOIIN3a

[Tpumepsl ANEKTPOXUMUYECKUX TPOLECCOB

Tema: Koaryasinust

Koarynsiuus u proxkynsiius

CrpoeHre KOJJIOMIHOM YacTHIlbl, 00pa30BaHUE U YCTOMUMBOCTH KOJUIOUIHBIX
YacTHL.

OTCTOMHMKH, YCTPOMCTBO U pabOTa, CKOPOCTh OCAXKICHHS OCATKOB

3aBUCHUMOCTB 3PHEKTUBHOCTH KOATYIISIIIUH OT Pa3INYHbIX (PAKTOPOB

Tema: Bogonoaroroska

[Ipumecu B Boae

TexXHOJOrnYeCKne CXEMbl OYMCTKH BOJBI B 3aBUCHMOCTH OT LEJIEH M 3ajad
XUMHUYECKOTO MPEIITPUATHS.

OcCHOBHBIE oOmepalud BOAOINOATOTOBKU. AmnmaparypHoe oQopMieHHE U
TEOPETUYECKHE OCHOBBI METOJIOB.

Pa3nnuHble THIBI KECTKOCTH. Perienre 3a1a4d no pacyeTy *,eCTKOCTH BOABI.

MeTonbl yMsrdeHus BOJbI

HNonooOMenHuku. CTpoeHue U NpUHUMI paboThl. Pemienuwe 3amau 1o
¢ pekTHBHOCTH PabOTH HOHOOOMEHHHUKOB.

Tema: Pektudurkanus

CymHocTh mpolnecca AUCTULLIIUMU (MPOCcTON meperoHku). IIpeumyriecTsa
NEeperoHkn ¢ jAeduerManueil. AmnmnapatypHoe o(OpMIIEHHE JUCTWUISIIUU B
71a00paTOPHOIN NPAKTUKE U HA IPOU3BOJICTBE.

CymHOCTh METO/1a NEPETOHKHU C BOJASHBIM mapoM. O0JacTh MPUMEHEHUS METO/IA.

CymHOCTh METO/1a MOJIEKYJIIpHON AucTUIUIALUU. O0JacTh MPUMEHEHHSI METO1a.

[Mpunuun pextudukanuu. [IoTOKM XUAKOCTH M Mapa B MEPUOAUYECKOM U
HENPEPHIBHOM MPOIECCaX PEKTUPUKAIIH.

AnmnapatypHoe odopmiieHHe peKTUPUKaUU B Ja0OPATOPHON MpPAKTUKE U Ha
MIPOU3BOJICTBE.

CrocoObl pacloyioKeHHs] B PEKTU(DUKAIMOHHBIX KOJOHHAX KHUMSTHUIBHUKOB U
nedaermMaTopos.

dnermoBoe unciio. MuHUMalbHOE U pabodee (prrerMoBbIe YncIa.

KpuBast paBHOBecHs 1 paboure THHUHN PeKTHU(HUKAIIIH.

Teopernueckass CTyleHb pa3leieHusi (TeopeThdeckas Tapesika) B Ipolecce
pexktudukanuu. BeicoTa, SKBUBAJIEHTHAS! TEOPETUYECKOM TapesiKe.

['padrueckuii MeTo1 onpeeeHus Yhciia TEOPETUUECKUX TapesloK.
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CxeMa yCTaHOBKM Il PEKTHU(PUKALMM CMECeH, cojaepxammx Ooyiee IBYX
KOMIIOHEHTOB (TpeX-, YETBIPEX, ..., N-KOMIIOHEHTHBIX CMECEH).

CymHOCTh METO/a IKCTPAKTHUBHOW U a3e0TpOIHOM pektudukanuu. ObmacTu
MPUMEHEHUSI METOJIOB.

CymHocTb npoiiecca BoinmapuBanusi. O0JacTh €ro MpakTUYeCKOro MpUMEHEHUS.

Tema: Daoranus

Knaccuduxkanus npoiieccoB u3MenbueHHUs.

[ToaroToBKa ChIpbs K IEpepabOTKe

MeTobl 000TaIleHHs ChIPbsl PA3HOTO arperaTHOTO COCTOSTHUS.

PaccenBanme, TpaBUTAIMOHHOE pasjaeieHue, QIIOoTaIus, >SJIECKTPOMArHUTHAS
cenapanus

PaGota runepcopbepa, hbaoTaiMoOHHON KaMephbl

XapakTepucTUKa TBEPIbIX MAaTEpPUATIOB: IUIOTHOCTh, HACBHIIIHAS IIJIOTHOCTD,
MIOPO3HOCTh, TPAHYJIOMETPUUECKHI COCTAB

[TokazaTenu crerneHu 000OTaleHUs ChIPhS, PEIICHUE 3a/1a4

KostokBuyMbI:

CamocTtosiTenbHass paboTa CTYACHTOB IO H3YYCHUIO OTACIBHBIX TEM
JTUCUMIUIMHBL BKJIIOYAET TMOMCK YYEOHBIX IMOCOOMH 1O JaHHOMY Marepualy,
mpopabOTKy U aHAJIM3 TEOPETUUECKOTO MaTepualia, CAMOKOHTPOJIb 3HAHUH 110 JaHHOU
TE€ME C MOMOILBI0 HUKEIPUBEACHHBIX KOHTPOJIbHBIX BOIPOCOB U 3aJaHUM.

[IpenycMoTpeHo1Ba TECTa U KOJUIOKBUYMA I10 pa3JiesiaM:

«XUMHUKO-TEXHOJIOTHYECKHE MPOLECCHI»,

«Anmnaparbl XUMUYECKHUX MMPOU3BOJICTBY,

«XHMUYECKHUE MMPOU3BOJICTBA»

KOHTpoIbHO-U3MEPUTENIBHBIE MaTepualbl COJAEpP)KAT TECThl M 3aJaud, Jis
YCIEUIHOTO PEIICHUS] KOTOPBIX YYallUiCs JOJDKEH MpopabdoTaTh TeMY, HAyUYHUThCS
peniaTh TUIMYHBIE 3a]]a4H.

TeMmbl Kk TecTy 110 pazaeny «XHMHUKO-TEXHOJIOTHYECKHE MPOLecChD)

. [IpeaMer u 1enu 1 3a1a4M XUMUYECKOU TEXHOJIOTUH.

. XMMHKO-TE€XHOJOTUYECKUE CUCTEMBI.

. Tpu srana moaenupoBanusg XTC

. MoaenupoBaHue ¢ UCIOIb30BaHUEM KPUTEPHUEB MOI00MS.

. Uepapxuueckas opranuzanus XTC.

. CoIpbe, ciocoOwl ero oboramienus. KomruiekcHas nepepadoTKa ChIpbsl.

~ ON LD W N~

. OGoraienue TBepAOro, KUIKOTO U Ta3000pa3HOTO CHIPHA.
8. Boga u BomonoaroroBka. Koarynsuus U yMsrdeHue BOJAbL. AMmnaparbl JJs
OYNCTKH BOJEI.

9. Knaccuduxkanus npoieccoB XMMUYECKON TEXHOJIOTHH.
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10. I'magpomexannueckre npoueccbl. OCHOBHBIE XapaKTEPUCTUKH KUAKOCTEN U
ra3oB. YpaBHEHUE T'HApocTaTuKU. Pacuer cenapartopa. YpaBHEHUE T'MIAPOJUHAMUKH.
Ckopocth moTOKa. Pexumbl aBwxkeHust xuakoctu. Kputepuii Pelinonbica.
VYpaBuenue Crokca.

11.PaboTta BojiocTpyitHOTO Hacoca.

12. ®unprpanus, padoTa GUILTPOB.

13. IIceBnooXuxeHue.

14. Tennossie npoueccel. Buabl nepeHoca TemnoTel. PacueTsl s pa3anyHbIX
BUJIOB NIEPEHOCA TEIUIOTHI. TemIoBble KpUTEPUH MOA0OUS.

15. HarpeBanue u oxyaxxaenue. TemiooOMeHHbIE annaparsl.

16.MaccooOMeHHBIE TTPOLIECChl. Y paBHEHHE MaccooOMeHa. Buisl MaccooOMmeHa.
PacyeTt BbICOTBI MACCOOOMEHHOTO anmnapara.

17. YcrpoiicTBo U paboTa peKTU(hUKAIIMOHHBIX KOJIOHH. Pacuer pabouux JIuHUMA
peKTU(UKALIMOHHON KOJIOHHBL. DJIErMOBOE YHUCIIO, YUCIIO TEOPETUYECKUX TAPEIIOK.

18. Xumnueckue npouecchl. OCHOBHbIE MOHATUS (CTENEHb MPEBpALICHMUS,
CEJIEKTUBHOCTD, BBIXO/I).

19. Bnusitnue teMneparypel Ha CKOPOCTh M CTEIIEHb IPEBPALEHUS BELIECTBA JUJIS
pocToi oOpaTuMoit peakunu. ONTUMANIbHBIN TeMnepatypHbiid pexxum. JIOT.

20. BimstHue KOHIIGHTpAIMK Ha CKOPOCTH MPOIECCOB.

21. I'ereporennsie nporiecchl. KOHCTaHTa CKOPOCTH T€TEPOTreHHOTO Ipoliecca, €€
3aBHCHUMOCTh OT KOHCTAHT CKOPOCTHM XMUMHUYECKOM peakuuu u qudp¢ysuu. CHsarue
nuhPy3HOTO COMTPOTUBIICHHUS.

22. I'eTeporeHHO-KaTaJTUTUYECKUE MPOLIECChl. XapaKTEPUCTUKU KaTaIu3aTOPOB,
YCTPOMCTBO anmnapaToB JUIsl KATATUTHUYECKUX PEAKIIUA.

Tembl Kk TEcTy M0 pa3eny «ANnapaTbl XMMUYECKHX MPOU3BOACTB)

1.MopaenupoBanue ABUKEHUS TOTOKOB

2.0cHoBHbIE THUIIBI UAcaIbHbIX peakTopoB: PUB, PUC, kackan

3.PeanbHble peakTopbl

4.PeakTopsl reTEpOreHHO-KaTAIUTHYECKHUX ITPOLIECCOB

5. Pewenue 3aay no TeMe peaktopbl (3PHEeKTUBHOCTh pabOThI pEaKTOPOB)

6.AnabaTuvecKkue, N30TEPMUUECKUE PEAKTOPHI

7.PeakTophl IPOMEKYTOUHOTO peKUMa

8. Pemienue ypaBHeHH TemIoBOro OanaHca

9. Co3nanue 1 MoAAepKUBAHUE ONTUMATIBHOIO TEMIIEPATYPHOIO peXUMa

10. MaTepuanbHbIN ¥ SHEPTETHYCCKUI OaTaHCHI

11. Pemenue 3ana4 no PK u marepuansHoMy Oaancy

TeMbl KOJUIOKBUYMa «XHMHYECKHE IPOU3BOACTBA»

1. AMMuax
2. A30THAas KUCJIOTA
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Konsepcust meTaHa

CepHas kucioTa

docdarubie ynodpeHus
Kapbamug u ammuayHas cenurpa

RPN O AW

Meranon
YKCyCHBIM aHTUAPUJ U YKCYCHAsI KACIIOTA
dopmManbIerua
0. Nzonpen
1. Crupon
2. KanponakraM u cuHTETHYECKOE BOJIOKHO
13. [Tomuctupon
14, ByTtanueH-cTupoabHBIN KayuyK
15. N30onpeHoBBIN Kaydyk
16. [lepepaboTka KUAKOTO TOTIINBA
17, [lepepaboTka TBEpaOro TOIJIMBA

O01mas remaTuka BOIPOCOB 10 TeMaM XMMHUYECKHUX MPOU3BO/JICTB:

CoIpbe, ero noJaroToBkKa, 00oramieHue, eciii OHO €CTh

Crpoenue, pusznueckue 1 XUMAYECKHE CBOMCTBA TOJIy4aeMOT'0 BEIIECTBA
YpaBHEHHS IPOUCXOIAIINX PEAKITAN

TexHonornyeckas cxema Mnpou3BOACTBA

Hcnonb3yeMble TEXHOTOTHYECKUE TTPUEMBI, PACUETHI

Ounctka

DKOJIOTMYECKUE aCTIEKThI MPOU3BOJICTBA

O N OhE WNE

Hanpasnenus ucnoiab3oBanus npoaykta. OCHOBHBIE MPOU3BOAUTEIH B

Poccuu u 3a py6Gexom, MaciTadbl MPOU3BOICTBA.

Pa6ora nanx pedgeparom:

B nensix peanvzanuu 3a1a4 JUCHUATUIMHBL, TOCTaBICHHBIX B faHHOU PYII/I, vacTte
CaMOCTOATENFHOM paboThl CTYACHTOB TIOCBSIIIIEHA HamMMCaHWio pedepara 1o
uHauBUAYyalbHOU Teme. OOImas HampaBlIeHHOCTH pedepara — mpopaboTka
TEXHOJIOTUYECKUX  BOIMPOCOB  KOHKPETHOTO  XMMHYECKOrO0 IPOM3BOJCTBA  C
00s13aTeJIbHBIM PACCMOTPEHUEM CJICAYIOIINX BOIPOCOB:

®  UCXOJHOE ChIPhE ISl OJIYICHHS MPOAYKTA, XapaKTEPUCTUKE (DU3UIECKUX U
(U3UKO-XUMUYECKUX CBOMCTB TMPOAYKTa, OOJACTH TMPUMEHEHUS ¢ MaciTaObl
MIPOU3BOJICTBA MTPOYKTA, XaPAKTEPUCTHKA OCHOBHBIX CTIOCOOOB MPOU3BO/ICTBA, BEIOOD
1 000CHOBaHUE CrIoco0a MPOU3BOJICTBA,

®  MPEANPHUATUI-TIPOU3BOIUTEIN B HAILICH CTpaHE U 3a PyOe:koM

o  (UBUKO-XMMHYECKHE 3aKOHOMEPHOCTH BBIOPAHHOTO TEXHOJOTUYECKOTO
npoiiecca (TepMoaMHaMUKa, KWUHETUKA, KaTajlnu3aToPhI.);

e  TEXHOJOTMYecKash cxema mpoliecca MOJy4YeHUs] MPOJYyKTa U €€ OINKCAaHUE,
OCHOBHBIE PEAKI[MOHHBIE ammaparhl, OMUCAHHUE NPOILIECCOB B PEAKTOPaX, CXEMBI

PEaKTOPOB U UX OMUCAHUE;
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®  OCHOBHBIC PHEPIeTUYECKHE XapaKTEPUCTUKHU MPOIECCa, BOAOMOAIOTOBKA U
noTpeOJICHUE BOBI B IIPOU3BOJICTBE MPOAYKTA;

®  CTENCHb IKOJOTMYECKOW OMACHOCTH MCXOIHOTO CBHIPhS, BCIIOMOTATEIILHBIX
MaTepHaoB, MOJYIPOAYKTOB MPOAYKTA. XapaKTEPUCTUKA UCTOUHUKOB 3arps3HECHUS
arMocepbl (CTOYHBIC BOIBI, Ta30BbIe BBIOPOCHI, TBEPIbIC OTXO/IbI)

®  TIEPCICKTUBHBIC HAIMPABIICHUS PAa3BUTHSI TEXHOJOTHH MPOAYKTa, HOBBIC
001acTu ero NpuMeHeHusl.

Tewmnl pedepaToB:

1. Oxucnenne mnapadgunoB. [Ipon3BoacTBO  KapOOHOBBIX  KHCIOT.
Tepedranesas kuciora.

2. denondopmanbIeruiHble u MOYEBUHOAIBJIETUTHBIE CMOJIBI.
[TonuyperaHsl.

3. HckyccTBEHHBIE W CHHTETHMYECKHE BOJIOKHA, MPUEMBbl (POPMHUPOBAHUS
BOJIOKOH. Kayuyku, XapakTeprucTruka KaydyKoB, UX IPOU3BOJCTBO. PEe3UHBI.

4. [Ipon3BOACTBO CTHPOJIA U MOJTUCTUPOIIA

S. W3ompeH, Npou3BOJICTBO, UCTOPHUS U COBPEMEHHOCTD

6. [Ipon3BOACTBO KalpojlakTama 1 KanpoHa

7. [Tpon3BOACTBO OKHCH 3TUIIEHA

8. [Ipon3BOACTBO UyryHa U CTAJIN

9. [TpousBoacTBa KapOOHOBBIX KHCIIOT (YKCYCHasl KUCIIOTA)

10. KpeMHHOpraHndecKue noauMepBl.
11. IIpon3BoACTBO YyTryHa U CTalu
12. TIpon3BOACTBO M30MIPEHOBOrO KaydyKa
13. [Ipon3BoACTBO aneTanpAaeruaa
14. IIpon3BOACTBO OKMCH ITUJICHA

V. YYEBHO-METOJIJUYECKOE OBECHEYEHUE CAMOCTOSITEJBHON
PABOTbBI OBYYAIOLINUXCA

VY4ebHo-MeToanueckoe o0ecreueHrne cCaMoCTOSATEILHON paboThl 00yJaIOIUXCs
M0 AUCIUTIIIMHE BKJIIOYAET B CeOsI:

- MIaH-rpaUK BBIIOJHEHUS CAaMOCTOSITEIBLHOW padOThI MO JAMCIMILIMHE, B
TOM YHCJIC TPUMEPHBbIC HOPMBI BPEMEHHU Ha BBIITOJIHEHHUE 110 KaXKIOMY 3a1aHHIO;

- TpeOOBaHMS K  NPEJACTABICHUIO ©  O(POPMIICHHIO  PE3YJIHTaTOB
CaMOCTOSATEILHON pabOTHI;

- KpUTEPHUU OIICHKH BBITTOJIHCHHUST CAMOCTOSITSIIEHON paOOTHI.

Inan-rpaduk BbINOJHEHUS CAMOCTOSATEILHON Pa0OTHI 0 TUCHUILIHHE

Ne Jlata/cpoxn Bua camocrositenbHoit | IlpumepHbie dopmMa KOHTPOJIA
n/n BbINOJIHEHN S padoThI HOPMbI
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BpeMeHHU Ha
BbINIOJIHEHH e
1 | B reuenue [ToaroroBka Kk 6 gacos Pabora Ha maGopatopHbIX
cemecTpa 1a60paTOPHBIM sausatusx (I1P-6)
3aHATUSM, U3YUICHUE
JUTEepaTyphbl
2 | 1-3 megens [ToaroroBka K | 6 yacoB YO-1
cemecTpa J1a60paTOPHBIM (cobecenoBanue/yCTHBIH
3aHATHUSM, U3y4eHUe ompoc)
JUTEPaTYPHI.
IToaroroBka K
KOHTPOJbHONU:Mb
3 | 4-6 Hemens IToaroroBka K | 6 uacoB I1P-4;
cemecTpa 1a60paTOPHBIM YO-1
3aHATHUSM, U3y4YeHHUE (cobecemoBanme/yCTHBIH
JUTEpaTyphbl OIpoc)
4 | 7-9 nenens IToaroroska K | 6 gacoB 11P-4;
cemecTpa 1a060paTOPHBIM YO-1
3aHATHUAM, IOATOTOBKA K (cobecemoBanme/yCTHBIHI
tecTy «lIponeccer XT» OIpoc)
5 | 10-12 wenens IToaroroska K | 6 yacoB [1P-4;
cemecTpa 1a060paTOPHBIM
3aHSATHUSM, U3YyYCHUC
JUTEpaTypsl  U3YYCHUE
JUTEPATYPBhI, TOATOTOBKA
K TecTy «Annapatbl XT»
6 | 13-15 memens [ToaroroBka K | 6 yacoB YO-1
cemecTpa 1ab60paTOPHBIM (cobecenoBanme/yCTHBIM
3aHaTusaM, [lonroroska k orpoc), 3auurTa pedepara
3anuTe pedepara. I1P-6
7 | 16-18 nenens IToaroroBka k 3aueTy 36 yacos 3a4eT
ceMmecTpa «XUMHYECKHE
MIPU3BOJICTBA»
Uroro: 72 gaca

PexoMeHnaanum 1o caMoCTOATE/IbHOM padoTe CTYACHTOB

lInanuposanue u opeanuzayus epemeHu, 0meeo0eHHo20 Ha 8bINOIHeHUe 3a0aHULL
CAMOCmosAmenbHou pabomul.

N3yuuB rpaduk BBIMOTHEHUSI CAMOCTOSTEIILHBIX pa0doT, CleAyeT MPaBUIBHO €&
OpraHu30BaTh. PEKOMEHIyeTCS M3y4HUTh CTPYKTYpPY Ka)XJOro 3aJaHus, OOpaTUTh
BHUMaHHE Ha TpaduK BBIMOJHEHUS pabOT, OTUYETHOCTh IO KaXIAOMY 3aJaHUIO
MPENIOCTABIISAECTCA B MOCIEAHIO HEIEN0 coracHo rpaguky. OOpaTuTh BHUMAaHHE,
YTO UTOTU CAMOCTOSITEILHON Pa0OTHI BIUSIOT HA OKOHUATEJIbHYIO OIIEHKY 0 UTOTaM
OCBOCHUS YUECOHOM AUCITUTIIIUHBI.

Paboma c numepamypoii.

[Ipu BbIMONHEHMM psAga 3adaHuii TpedyeTcs padoTaTh C JIMTEPATypOH.
PexomenmyeTcsi MCHoOJIb30BaTh Pa3IMYHbIE BO3MOXXHOCTH PAbOTHI C JUTEPATYPOU:
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donabl HayuHOU Oudmunoreku JIBOY (http://www.dvfu.ru/library/) u npyrux Beaymmx
BY30B CTpaHbI, a TaKXe JOCTYMHBIX [JIsl MCIOJB30BaHUS HAY4YHO-OMOIMOTEUHBIX
CUCTEM.

B npomecce  BBIIOJHEHHS ~ CAMOCTOSITENBHOM  paboOThl, B TOM
quclie MpU HaMMCaHUM pedepaTa peKOMEHAYETCs paboTaTh CO CIECAYIOINIMMU BUIAMHU
U3JIaHUN:

a) HayuHble wu3maHus, TMNpeaHA3HAYEHHBIE JUIsI HAydyHOM paboThl W
coJiepKalllie TEOPETUYECKUEe, IKCIEPUMEHTAIbHbIE CBEICHUS 00 HCCIeOBaHUSX.
Onun MoryT myOnukoBatbes B (popme: MOHOTpaduii, HAyYHBIX CTaTel B KypHaJlax
WIN B HAYYHBIX COOpHUKAX;

0) YueOnas murepaTypa moapasesseTcs Ha:

- yueOHbIe n3ianus (yueOHUKH, yueOHbIe TOCOOUS, TEKCTHI JICKIUH ), B KOTOPBIX
COJEPKUTCS HanboJIee MOJIHOE CUCTEMHOE U3JI0’KEHUE TUCIUIUIMHBI WIIK KAKOT0-TO €€
paszena;

- CIPABOYHUKHM, CJIOBAPU U SHLIMKIONEINU — U3LAHUs, COAEPIKAIIUE KPATKHUE
CBEJECHUS HAYYHOTO WJM MPUKIATHOTO XapakTepa, HE NpelHa3HAuYCHHbIEC s
CIUIOLIHOTO YTeHHs. X 1enb — BO3MOXHOCTh OBICTPOrO MOJIYYEHHUS! CaMbIX OOLIUX
MPEICTABICHUMN O MPEAMETE.

Cy1iecTBYyIOT 1Ba Me€TO/1a pabOThl Ha/l UCTOUHUKAMU:

— CIUIOIIHOE YTEHHE 00sI3aTENIbHO MIPU U3yUYEHUH yuyeOHMKa, TJ1aB MOHOrpaduu
WIH CTaTbd, TO €CTh TOr0, YTO MMeeT yueOHoe 3HaueHue. Kak mpaBuio, 31ech
TpeOyeTcs MOBTOPHOE YTEHHE, AJIs1 TOTO YTOOBI MOHATH HanucaHHoe. Ctapaiitech mpu
CIUIOLTHOM YTEHUH HE MPOIYyCKaThb KOMMEHTApUHU, CHOCKH, CIPABOYHBIE MAaTEepUaJIbl,
TaK KaK OHM MPEIHA3HAYEHBI JUIA MOSICHEHUM M MOMOIIU. AHAIU3UPYHUTE PUCYHKH
(kapTbl, JuarpaMmbl, TpauKu), CcTapalTecb MOHATb, KaKW€ TEHACHUUU U
3aKOHOMEPHOCTH OHU OTPAXKAIOT;

— METOJ] BBIOOPOUYHOTO YTEHUS JOMOJHAET CIUIOIIHOE YTEHUE; OH IPUMEHSETCS
JUISL IOUCKOB JTOTIOJTHUTEJIBHBIX, YTOUHSIOMIMX HEOOXOAUMBIX CBEJICHHUM B CIOBAPSX,
SHIUKIIONIEANSIX, MHBIX CIPABOYHBIX H3JAHUSAK. DTOT METOJ| KpailHe BaKeH s
MOBTOPEHHUS U3YYEHHOTO U €0 3aKperieHUs, 0COOEHHO MPHU MOATOTOBKE K 3a4EeTy.

JInst Toro 4ToOBl Ka)Iblii METOJ MpuHEeC Hanbonbimui 3¢dext, HeoOX0aAUMO
(buKCUpOBATh BCe BaXKHbIE MOMEHTHI, CBSI3aHHBIE C MHTEepecytolel Bac TeMoi.

Te3ucbl — 3T0 OCHOBHBIE TOJIOKEHHUSI HAYYHOTO TPYJa, CTaThU WIH JIPYroro
IPOM3BENIEHUS, a BO3MOXHO, W YCTHOTO BBICTYIUICHUS; OHM HECyT B cele
Oonpmii 00beM HMHGpOPMAIUK, HEXETW IUIaH. IIpocThie TE3WChl JAKOHUYHBI IO
dopMme; cloXKHbIE — MOMHUMO TJIAaBHOM aBTOPCKOW MBICIHM COJEp)KaT KpaTKoe ee
00OCHOBaHME U JOKa3aTelbCTBa, MpUAAIOIIME Te3ucaMm Oojee BECOMBIM H
yOenutenbHbIil Xapakrep. Te3uchl MPOYMTAHHOTO MO3BOJIAIOT IITy0Xe PACKPBITH €ro

cojJieprKaHue; o0y4Jasich U3JIarath CyTh MIPOYUTAHHOTO B TE3UCHOM (hOpME, BBl CyMeeTe
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BBIICJISITH M3 MHOXKECTBA MbICJIEH aBTOPOB CaMmble TJIaBHbIE U LIEHHbIE U JIeNIaTh
00001IeHMS.

KoHcnekT — 370 cnocod camMoCTOsITENIbHO U3JIOKUTh COACPKAHUE KHUTH WU
CTaThbU B JIOTMYECKOM IMOCIENI0BATENbHOCTH. KOHCIIEKTHPYS KaKOW-TMOO MCTOYHUK,
HAJI0 CTPEMUTHCSI K TOMY, YTOObI HEMHOTMMH CJIOBAMH CKa3aTh O MHOTOM. B Tekcre
KOHCIIEKTa >KeJIaTeJIbHO MOMECTUTh HE TOJHKO BBIBOJBI WJIM TMOJIOXKEHHUS, HO M HUX
apryMEHTHPOBaHHBIC JI0Ka3aTeNIbCTBA ((haKThl, U PHI, IIUTATHI).

[lucaTh KOHCIEKT MOKHO M MO Mepe HM3yYeHHs MPOU3BEACHHS, HAIpPUMED,
ecliy mpopadaTheiBaeTCs MOHOTpadus W HECKOJIBKO KypHAJIbHBIX CTATEH.

CocTaBisisi Te3UCHl WIM KOHCIIEKT, BCET/Ia JIENaliTe CChUIKM HA CTPAHUIIBI, C
KOTOPBIX BBl B3sUIM KOHCIEKTHPYEMOE MOJIOKEHUE WM (aKT, — 3TO MOMOXKET BaM
COKpAaTUTh BpPEMsI Ha MOUCK HYKHOTO MECTa B KHHUIE, €CJIM BO3HUKAET MOTPEOHOCTh
rmy0xe pa3o0paThCsi € U3JaraéMbIM BOIPOCOM WM YTO-TO YTOYHHUTH IIpU
HaIMCaHUU NMMCbMEHHBIX padoT.

Meroanyeckue PpPeKOMEHJAUMHM 10  BBINOJHECHUIO 3aJaHMU I
CaMOCTOAITe/IbHOM PA0OTHI U KPUTEPHUHU OLICHKH.

CamocTtosiTennbHass paboTa CTYIAEHTOB BKJIIOYAeT B CeOS TMOATOTOBKY K
71a00paTOpHBIM paboTaM, OINUCAHUE MPOJIECTAHHOM 3KCIEPUMEHTATbHOM pabOThI C
IPUBEJICHUEM PACUETOB, IPa(PHUKOB, TAOIUI] U BBIBOJOB, IOJTOTOBKA K 3aIlIUTE TEOPUU
1o paboTe, CAMOKOHTPOJIb 3HAHUMN 110 TeMe padOThI C MOMOILBIO BOIIPOCOB K KaXKA0H
paboTe, MOAroTOBKa K TECTaM U KOJUIOKBUYMY, MHJIMBUyaJIbHOE HAIUCAHUE U 3aILUTY
pedepara no TeMe « XUMUYECKHUE MPOU3BOICTBAY.

Bonpocsl k 1adopaTopHBIM padoTaM 1o TeMaMm:

Tema: Texkcroaur

OCHOBBI TEXHOJIOTUH MOJUMEPOB. XapaKTEPUCTUKU IOJUMEPOB: JIMHENHBIE U
Pa3BETBJICHHBIEC IIOJIMMEPHI, CTENEHb MOJIMMEPHU3ALUU, NPOYHOCTh, IUIACTUYHOCTD,
pPacTBOPUMOCTb, HA0YXaeMOCTh. XapaKTepUCTUKa MOHOMEPOB. MOHOMEPHI peaKIIHii
NOJINMEpPU3ALMM, MOHOMEpBl pPEaKUUi MOJUKOHAeHCAauuu. QOYyHKINOHAIBHOCTD
MOHOMEPOB.

®eHosopopManbIErUIHbIE CMOJIbI, PE30JIbHbIE M HABOJAYHbIE TMOJUMEPHI.
CrtpykTypa, ciocoObI MOTyYEHHUsI, CBONCTBA

Cononumepusanus, CONOJIUMEPHI.

KomMmno3unmonnele wmarepuainbl. [IpuMepbl KOMMIO3UIMOHHBIX MaTEPHUAIIOB.
CriocoObl TMOJy4YeHHsl, OCHOBHBIE CBOICTBa, JOCTOMHCTBA [0 OTHOILIEHUIO K
WHIUBUYyAIbHBIM MaTe€pHaIaM.

Tema: Cyxasi neperoHka JapeBecCHHbI

ITponyKTsl, MOJly4yaeMbl€ IPU CyXOU MEPETOHKE IPEBECUHBI

CocTaB KUAKUX, ra3000pa3HbIX MPOAYKTOB
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Hcnonb3oBaHue MpoyKTOB, OJIYYaeMbIX B IIPOLIECCE TEPETOHKH.

3aBUCUMOCTB BbIXOJa M COCTaBa MPOJYKTOB OT YCIOBHI MPOBEIEHHUS IIpoLiecca.

[TomyueHne akTHBUPOBAHHOTO YTJIs

Tema: Jnexrposu3

3akonsl Papanes. Pemenne 3am1ayu Ha 3akoHbl Papajes

Anexrponu3 NaCl (2 Tumna 31aeKTpon3epoB)

Onexrponu3 paciuiapa NaCl

DNEKTPOIHU3 BObI

[Monydyenne Al anexTpomuzom

Heo0xoaumMocTh TPUMEHEHUS IIEKTPOIIN3a

[Tpumepsl ANEKTPOXUMUYECKUAX POLECCOB

Tema: Koaryasiuus

Koarynsius u prmoxkynsiius

CrtpoeHre KOJJIOMIHON YacTHIlbl, 00pa30BaHUE U YCTOMUMBOCTH KOJUIOUIHBIX
YacTHIL.

OTCTOMHMKH, YCTPOMCTBO U pabOTa, CKOPOCTh OCAXKICHUS OCATKOB

3aBUCUMOCTB 3P(HEKTUBHOCTH KOATYJISILIUU OT Pa3IUYHbIX (PaKTOPOB

Tema: Bogonoaroroska

[Ipumecu B Boae

TexHoIornyeckre CxXembl OYMCTKU BOABI B 3aBUCHMOCTH OT LEJEH U 3aaad
XUMHUYECKOTO TIPEANPHUSITHUA.

OcHOBHBIE oOmepaluu BOAOIMOJATOTOBKU. ArmmapaTypHoe oQOpMIIEHHE U
TEOPETUYECKHE OCHOBBI METO/IOB.

Pa3znuuHble THIBI KECTKOCTH. Perienne 3a1a4d mo pacyeTy *eCTKOCTH BOABI.

MeToapl yMSTYEHHUS BOIBI

HNonooOmennuku. CrtpoeHne u mnOpuHOMN padoTel. Pemenue 3agad 1o
3 PeKTHBHOCTH PaOOTHl HOHOOOMEHHHUKOB.

Tema: Pektudurkanus

CymHocTh mpolecca IUCTHIUILMM (mpocToil meperonku). Ilpeumyriectsa
NeperoHkn c¢ jAeduerManueil. AmnmapatypHoe oGOpMIIeHHE JUCTWUISIUU B
7a00paTOPHON NMPAaKTUKE U HA TIPOU3BOJICTBE.

CymHOoCTh METO/1a NEPETOHKHU C BOJSAHBIM MapoM. O0JIacTh MPUMEHEHUS] METO/IA.

CymiHOCTh METO/1a MOJICKYJIIPHOU AUCTWLISIMUA. O01aCTh IPUMEHEHHS METO/1A.

[Tpunmun pextudukanuu. [TOTOKKM XUAKOCTHM W Tapa B IMEPUOJAHYECKOM U
HEIPEPHIBHOM TPOIIECCaX PEKTUDUKAIIH.

AmnmapatypHoe odopmiieHHe peKTUPUKauu B Ja0OPaTOPHON MPAKTUKE W HA
MPOU3BOJICTBE.

Cnioco0bl pacmoyiokeHUusT B PEKTU(HUKAIMOHHBIX KOJOHHAX KUMSTUILHUKOB U

nedaermMaTopos.
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dnermoBoe uncio. MuHUMalibHOE U padouee (piierMoBbie Yucia.

KpuBas paBHOBecus U pabouune JIMHUU PEKTHUPHUKAIIH.

Teopernyeckass CTyleHb pa3leieHusi (TeopeTHdecKas Tapesaka) B Ipolecce
pekTudukanuu. BeicoTa, SKBUBaJIEHTHAS! TEOPETHUUECKOM Tapelike.

['padrueckuii MeTo1 onpeIeIeHHs YU Cia TEOPETUYECKUX TapesioK.

CxeMa yCTaHOBKM Ui PEKTH(PUKALMM CMECEH, cojaepxammx Ooljiee IBYX
KOMITOHEHTOB (TpeX-, YETHIPEX, ..., N-KOMIIOHEHTHBIX CMecelt).

CymHocTh MeTOAa SKCTPAKTUBHOM M a3eoTpomHoM pektudukanuu. Ob6nactu
MPUMEHEHUSI METOIOB.

CyurHocTs niporiecca BoinapuBanusa. O0IacTh €ro NpakTUYEeCKOro MPUMEHEHHS.

Tema: ®uorauus

Knaccuduxanus rnpoiieccoB u3MenbueHHUs.

[TonroroBka chIpbs K epepadbOTKe

MeTop1 000TaEeHHs ChIPbsl PA3HOTO arperaTHOrO COCTOSIHHUS.

PacceuBanue, rpaBUTAIIMOHHOE pasjelieHue, QuoTanus, >SJIEKTPOMarHUTHAs
cenaparus

Pabota runepcopOepa, haoTalmoHHON KaMephl

XapakTepucTuKa TBEPJbIX MAaTepUajoB: IJIOTHOCTh, HACBIMHAS IUIOTHOCT,
IIOPO3HOCTh, TPAHYJIOMETPUUYECKUI COCTAB

[Toxazarenu creneHu 0OOralleHus ChIpbs, peLICHHUE 3a/1a4

KossiokBuymbI:

CamocrosiTenpbHasi paboTa CTYJEHTOB 10 HM3YYCHHIO OTACNIBbHBIX TEM
JUCUUIUIMHBL BKJIIOYAET IMOUCK Y4YeOHBIX NOCOOMH MO JaHHOMY MaTepualy,
popabOTKy M aHAJIM3 TEOPETUUECKOTO MaTepualna, CAMOKOHTPOJIb 3HAHUH 10 JaHHOU
TE€ME C TOMOILBIO HHKETIPUBEIEHHBIX KOHTPOJIBHBIX BOIPOCOB M 3aaHUIA.

[IpenycMoTpeHO1Ba TECTA M KOJJIOKBUYMA IO pa3/ieiaM:

«XUMHUKO-TEXHOJIOTHYECKUE MPOLECCHI»,

«Annaparbl XUMUYECKHX MPOU3BOJICTBY,

«XUMHYECKHE MTPOU3BOJICTBAY

KoHTponbHO-U3MepUTENbHBIE MaTepuaibl COJAEPKAT TECThl W 3aJauu, IS
YCHEIIHOTO PEeIICHUs KOTOPBIX YYallWiics NOJDKEH MpopadoTaTh TEMY, HAYyUUTHCS
peliaTh TUIIMYHbBIC 3a/1a4H.

Tembl k TecTy nmo pazueny «XMMHKO-TEXHOJIOTHYECKHE MPOLECCHI»
1. IlpeaMet u Hienu U 3a7a4u XUMUYECKOU TEXHOJIOTHH.
2. XMUMHUKO-TEXHOJIOTMYECKUE CUCTEMBI.
3. Tpu stana moaenupoBanus XTC
4. MoaenupoBaHue ¢ UCIOJIb30BAHUEM KPUTEPHUEB MOI00US.
5. Uepapxuueckas opranuzanus XTC.
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6. CoIpbe, ciocoObl ero oboramienus. KommiekcHas nepepaboTKa ChIpbsl.

7. OboraieHue TBEpOT0, KHUAKOTO U Ta3000pa3HOTO CHIPHSL.

8. Boga u BojmononaroroBka. Koarymsiuss u ymsardeHue Bojbl. Anmapatbl s
OUYUCTKHU BO/IBI.

9. Knaccudukanus nporeccoB XMuMUYECKONH TEXHOJIOTHH.

10. I'magpomexannueckue npoueccbl. OCHOBHBIE XapaKTEPUCTUKH KUAKOCTEN U
ra3oB. YpaBHEHUE IMAPOCTATUKU. Pacuer cemaparopa. YpaBHEHHE T'MIPOAUHAMUKHU.
CkopocTh mOTOKAa. PexuMmbl nBWXKEHHMS kuakocTh. Kpurtepuii PeitHonbaca.
VYpaBuenue Crokca.

11.PabGoTa BomoCTpyHHOTO Hacoca.

12. dunbTpanus, pabota GUILTPOB.

13. IlceBnooKnxkeHue.

14. TennoBsie mporeccel. Buabl nepeHoca TemmnoTel. PacueTsl s pa3auyHbIX
BUJIOB IIEPEHOCA TEIIOTHI. TenaoBble KPUTEPUHU NOAO0US.

15. HarpeBanue u oxyaxaeHue. TermnooOMeHHbIE anmnaparhl.

16.MaccooOMeHHbIE MPOIECChl. Y paBHEHHE MaccooOMeHa. Buibl MaccooOMeHa.
PacueT BbICOTBI MAaCCOOOMEHHOTO anmnapara.

17. YerpoiictBo 1 paboTa pekTu(UKaIMOHHBIX KOJIOHH. PacueT pabounx JIUHUMA
PEKTU(PUKANMOHHOMN KOJOHHBI. DJIErMOBOE YUCIIO, YUCIIO TEOPETUUECKUX TAPEIIOK.

18. Xumuueckue mnporecchl. OCHOBHbIE TOHSTHUS (CTENEHb MPEBpAIlCHMUS,
CEJICKTUBHOCTD, BBIXO/I).

19. Bnusinue temMnepatrypsl Ha CKOPOCTh U CTEIIEHb IPEBPAICHUS BEIIECTBA JJIs
npocToi oOpaTuMoit peakiuu. ONTUMAaNIbHBIN TeMnepatypHbiid pexxum. JIOT.

20. BnusiHue KOHIEHTpAllMd Ha CKOPOCTh MPOLIECCOB.

21. I'ereporennsie mpouecchbl. KoHCTaHTa CKOPOCTH T€TEPOTEHHOTO Tpolecca, €€
3aBUCUMOCTh OT KOHCTaHT CKOPOCTH XMMH4YecKoll peakuuu u aud¢ysun. CHsATHe
muhPy3HOTO COMTPOTUBIICHHUS.

22. I'eTepOreHHO-KaTAIUTHYECKHUE TTPOLIECChl. XapaKTEPUCTUKHU KaTaIN3aTOPOB,
YCTPOMCTBO aIlapaToB ISl KATATUTAYECKUX PEAKLIUM.

Tembl K TeCTy 10 pa3aeny «ANnaparbl XUMHYECKUX MPOU3BOJACTB»

1.MogaenupoBaHue ABUKEHUS TOTOKOB

2.0cHoBHBIE THIBI UAcanbHbIX peakTopoB: PUB, PUC, kackan

3.PeanbHble peakTopsl

4.PeakTopbl FeTEPOreHHO-KaTATUTUYECKHUX ITPOLIECCOB

5. Pemenue 3amay mo Teme peakTopsl (3P HEKTHBHOCTH paOOTHI PEaKTOPOB)

6.AmnabaTu4ecKkre, N30TEPMHUUECKUE PEAKTOPHI

7.PeakTophl IPOMEXYTOYHOTO pEKUMA

8. Pemienue ypaBHeHM TemoBoro OanaHca

9. Co3nanue 1 nNoAAepKUBaHUE ONTUMAIBHOTO TEMIIEPATYPHOIO PeXXUMa
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10. MartepuanbHblii U SHEPTETUYECKHUI OaTaHChI
11. Pemenwue 3aga4 no PK u marepuansHOMYy Oatancy
TeMbl KOUIOKBUYMa «XHMHYECKHE MIPOU3BOACTBA»

18. AmMHax

19. A30THas KucioTa

20. KonBepcust MeTana

21. CepHas kuciora

22. docdarHble yaoOpeHus

23. KapOamua u amMuadHast cemTpa

24, MeTtanon

25. YKCYCHBIN aHTHIIPHU]T U YKCYCHAsI KACJIOTa

26. dopmalibieTu1
27. Nzonpen

28. Crupon

29. KanponaktaM U CHHTETHYECKOE BOJIOKHO
30. [Tommuctupon

31. byTranneH-cTUpOIbHBIN KaydyK

32. N30onpeHoBBIN Kaydyk

33. [TepepaboTka *KUIKOTO TOIIMBA

34. [TepepaboTka TBepIOTO TOILIIMBA

OO0umas TeMaTHKA BONPOCOB 110 TEMAM XMMH4Y€CKHX NMPONU3BO/ICTB:

CoIpbe, ero noJaroToBka, 00oraiieHue, eciii OHO €CTh

Crpoenue, puznueckue 1 XUMUYECKUE CBOMCTBA MOJIy4aeMOI0 BEIIECTBA
YpaBHEHUS IPOUCXOIAIINX PEAKIINI

TexHomornyeckasi cxema mpou3BOACTBA

Hcnonb3yeMble TEXHOIOTUYECKUE TTPUEMBI, PACUEThI

Ounctka

DKOJIOTUYECKHE aCIIEKThI IPOU3BOJICTBA

Hanpasnenus ucnonab3oBanus npoAaykra. OCHOBHbIE POU3BOAUTEIH B

O N OThwWwhN R

Poccun u 3a pyOekoM, MaciTadbl TPOU3BOJICTBA.

Pa6ora nan pedeparom:

B nensx peanuszanuu 3a1a4 JUCUUATUIMHBL, TOCTaBJICHHBIX B faHHOU PYII/I, yacTte
CaMOCTOATENLHON paboOThl CTYACHTOB TIOCBSIIIIEHA HAamHMCaHWio pedepara 1o
uHAUBUayanbHOH Teme. OOmas HampaBJIeHHOCTh pedepara — mpopaboTka
TEXHOJIOTUYECKUX  BOIMPOCOB  KOHKPETHOIO  XMMHUYECKOrO IPOM3BOJCTBA C
00s13aTEIHPHBIM PACCMOTPEHUEM CIIEAYIOIIUX BOTIPOCOB:

®  UCXOJHOE ChIpbe ISl MOJIYYEeHUS MPOAYKTA, XapaKTEPUCTUKE (PU3UUECKUX U
(U3UKO-XMMHUYECKUX CBOMCTB MPOAYKTa, OOJACTH MPUMEHEHUS U MacluTaObl
MPOU3BOJICTBA IPOYKTA, XapaKTEPUCTHKA OCHOBHBIX CIIOCOOOB MPOU3BO/ICTBA, BHIOOP
1 000CHOBaHUE CII0c00a MPOU3BOJICTBA;

35



®  MPEANpUATUSA-TIPOU3BOAUTENH B HAILIEH CTpaHe U 3a pyOeKoM

®  (HUBHKO-XMMHUYECKHE 3aKOHOMEPHOCTH BBIOPAHHOTO TEXHOJIOTHYECKOTO
npoiiecca (TepMOAMHAMUKA, KHHETHUKA, KaTaJu3aTOPBL.);

®  TEXHOJIOTMYECKas cXxema Mpoliecca MOJyuyeHHUs] MPOAYyKTa U €€ ONHMCaHue,
OCHOBHBIC PpEaKIMOHHBIEC amIapaTbl, OMHCAHUE IPOILIECCOB B PEAKTOPax, CXEMbI
PEaKTOPOB U UX ONMHUCAHUE;

®  OCHOBHBIE PHEPreTUUYECKHE XapaKTEPUCTUKH MPOIecca, BOJIOMOAIOTOBKA U
noTpebIeHNe BObI B TPOU3BOJICTBE MPOAYKTA;

®  CTENeHb HKOJOTHYECKOW OIMACHOCTU MCXOJIHOTO CHIPbs, BCIIOMOTATEIbHBIX
MaTepHaJIOB, MOJYIPOIYKTOB MPOAYKTA. XapaKTepPUCTUKA UCTOYHUKOB 3arpsI3HEHUS
aTMocQepsl (CTOUYHBIE BOJIbI, Ta30BbIe BEIOPOCHI, TBEPIbIE OTXO/IbI)

®  T[EpPCHEKTUBHBIC HAIPABJICHUS DPA3BUTHS TEXHOJOTHUH MPOAYKTA, HOBBIC
00J1aCTH €ro NPUMEHEHHUS.

Tewmbl pedepaToB:

1. Oxucnenne napapuHoB. IIpom3BoacTBO  KapOOHOBBIX  KHUCIOT.
Tepedranesas kucnora.

2. denondopmanbIeruiHble u MOYEBUHOAIbJICTUTHBIE CMOJIBI.
[TonuyperaHsl.

3. HckyccTBEHHBIE M CHHTETHYECKHE BOJIOKHA, MPUEMBbl (POPMHUPOBAHUS
BOJIOKOH. Kayuyku, xapakTepucTHKa KayudyKoB, UX IIPOU3BOACTBO. Pe3nHBI.

4. [Ipon3BOACTBO CTHPOJIA U MOJTUCTUPOIIA

S. W3ompeH, Npou3BOJICTBO, UCTOPHUS U COBPEMEHHOCTh

6. [Ipou3BOACTBO KampojakTama 1 KapoHa

7. [Ipon3BOACTBO OKUCH ATUJIEHA

8. [Tpon3BOACTBO UyTyHa U CTAIU

Q. [TpousBoacTBa KapOOHOBBIX KMCIOT (YKCYCHAsI KUCJIOTA)

10. KpemHulioprannieckue nojamMepsl.

11. IIpon3BOACTBO YUyryHa U CTAJIH

12. IIpon3BOACTBO U30IIPEHOBOTO KaydyKa

13. IIpon3BoACTBO aleTanbaerua

14. IIpon3BOACTBO OKMCH ITUJICHA

TpeO6oBanuss K  NpPeICTABIEHHI0 MW  O0(POPMIICEHHIO  Pe3yJbTATOB
CaAMOCTOAITEJIbHOI PadOThI

[TonroroBka k 1a00paTOpHBIM pabOTaM OILICHUBAETCS B XOZ€ YCTHOTO OMpoca Mo
NATUOAIIBHON CUCTEME.

OT4eTsl M0 JTJA0OPATOPHBIM PA0OTAM COCTABIISIFOTCS CTYJAEHTAMU UHIUBUIYaTIbHO
Y 3alMIIAI0TCSA YCTHO, OIIEHUBAIOTCS MO MATUOANIBHON CUCTEME.

[Io Teme Mg caMOCTOATENBHOTO U3YYEHUS CTYACHTHI OITPAIIMBAIOTCA YCTHO HA
KOHCYJIbTAIUSIX COTJIAaCHO TpauKy, OLEHUBAIOTCS MO MATUOAIIILHONW CUCTEME.
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KpuTtepun onieHKH BbHITIOJHEHUS CAMOCTOSITEIbLHOM PadoThl

Oueunka «OTINYHOY

A) 3agaHue BBIMOJHEHO MOJHOCTHIO.

b) Otyet/oTBET COCTaBIEH TPAMOTHO.

B) OtBeTbl Ha BOMPOCHI MOJTHBIE U TPAMOTHBIE.
') Marepuait moHST, 0OCO3HaH U YCBOCH.

OreHka «XopoIioy»

A), b) - Te xe , uTo U nipu o1ieHKe «KOTIUYHOY.

B) Heroynoctu B oOTBeTax Ha BOIPOCHL, KOTOpPbIE HCIPABISIOTCS MOCIE

YTOYHSIOIIHAX BOIPOCOB.
[') Marepuai noHsT, 0CO3HAH U YCBOEH.

OueHka «Y AOBIETBOPUTEITHHO
A), b - Te e , uTo U npu oneHKe «OTINIHOY.

B) HeTouHocTH B 0TBETax Ha BOIIPOCHI, KOTOPBIE HE BCETJa UCTIPABIISIOTCS MOCIIE

YTOUYHAIOIINX BOITPOCOB.

VI. KOHTPOJIb JOCTUXEHUS LHEJEN KYPCA

') Marepuai noHST, 0CO3HAaH, HO YCBOEH HE JIOCTATOYHO IMOJIHO.

OHGHKa «Hey,Z[OBJICTBOPI/ITCJILHO»

A) IIporpamma He BBIMOTHEHA TTOTHOCTBIO.

b) YcrHbIil OTYET 1 OTBETHI HA BOIIPOCHI HE MOJHBIE U HE TPAMOTHBIE.

B) Marepuan He OHST, HE OCO3HAH U HE YCBOEH.

KakK CuCTéMa

HCHBITAaHUN TIPU
HaJIM4Yuu O0IIEro
mrana HUOKP

331241 110 BEIOpaHHOM
TEeMaTHKe, BBIONPATH IS
HCCIeJ0BaHNsT HEOOXOJMMBbIe
METOIbI, OIIEHUBAThH
3HAYNMOCTb PE3YyIbTAaTOB C
TOYKH 3PEHUS UX
Pe3yIBTATUBHOCTH U

OTYETOB o
71a00paTOPHBIM
pa6otam (YO-1)
tect Ne 1 (ITP-1)
(Bompocsr 1-8, 10-
30)

Ne | Konurposnupyem | Koa mnauxaropa
OueHo4HbIe CpeAcTBa —
n/n ble MOy U/ JOCTHKEHUsI Pe3yabTarhl 00yueHust
HaNMEHOBaHHe
pazaens / KOMIIETEHIIUH
TeMbI . NMPOMEKYTOY
JAUCHMIITHHBI TeKylui o
KOHTPOJIb
aTTecTanus
1 claya TEOpUU U
OTYCTOB 10
3HaeT mocne 0BaTeIbHOCTh 1a00paTOPHBIM
CTaINi TEXHHYECKUX paboram (YO-1)
UCTIBITAaHUI tect Ne 1 (ITP-1)
Moy . HTK;’I'; IEIH?T{;IPIZ;T (Bompocer 1-8, 10-
XuMHYECKOE OTA © oTalk 30) 3a4er
TEXHUYECKUX
MIPOU3BOJICTBO VYMeeT npaBUIIBHO CTaBUTh cmaya Teopud u | (Bompocsl 1-

18)
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MPUMEHUMOCTHU

Bnageet HaBeIKaMu
TIPUMEHECHHUS BRIOPaHHBIX
METOJIOB K PEIICHUIO HAyYHBIX
3a1a4

OTYeTEHI 1o
1a00paTOPHBIM
padoram (YO-1)
tect Ne 1 (ITP-1)
(Bompocst 9, 31)
KonTtponsHas
pabora (ITP 2)

[IK -3.3 Beibupaet

3HaeT BO3MOKHBIC TEXHHUECKUE
Cpe€acTBa U METObI HCTIBITAaHUN

craya TEOpPHH |
OTYETOB o
71a00paTOPHBIM
padoram (YO-1)
tect Ne 1 (IIP-1)
(Bompocsr 1-8, 10-
30)

‘YMeeT npaBuwIbHO BEIONPATH

caadya TEOpUHM H

OTYETOB o
TEXHHYECKHE TEXHHYECKHE CPEICTBA U
. 71a00paTOPHBIM
CpPE/ICTBA ¥ METOJIBI METO/Ibl UCIIBITAHUIH (13 BOIPOCHI K
. pa6oram (YO-1)
HCTBITaHUH (U3 HabOpa UMEIOIINXCS) ISt JK3aMEHY
tect Ne 2 (ITP-1)
Habopa UMEIOINXCS) | PEeIeHHs MOCTaBICHHBIX 3a/1a4 (Borpocs! 1-8, 10- 1-24,
JUIS pelIeHus HHUOKP 30) p ' 41-50
MOCTABJICHHBIX 32714
HUOKP claya TEOpHU U
OTYETOB o
nabopaTOpHEIM
Brnaneer HaBBIKaMU
MPUMEHECHHNS BBIOPAHHBIX paoram (VO-1)
P tect Ne 2 (TIP-1)
METOJIOB K PEIICHUIO (Borpocst 1-8, 10-
noctaBiieHHbIX 3aga4 HUOKP 30) p '
KonTtponbnas
pabota (ITP 2)
clavya TEOpHU H
OTYETOB no
71a00paTOPHBIM
3HaeT METOIUKH MOATOTOBKH
00BEKTOB K UCTIBITAHUIO paoram (YO-1),
tect Ne 2 (ITP-1)
(Bompocwr 1-2, 4-
16)
clavya TEOpHH W BOMDOCHL K
[IK -3.4 ToroBut OTYETOB o 3K32M6H
0OBEKTHI HCTIBITAHUH 71a00paTOPHBIM y
YMeeT roTOBUTh OOBEKTHI
IS IPOBEICHHS S paboram (YO-1), 1-24
HHOKP tect Ne 2 (TIP-1) 41_50’
(Bompocsl 3,
17,18)
KOJUIOKBUYM  Ne
2(VO-2)
Bnageet meTonamu
(Bompocsl 3,
IMOATOTOBKH O0OBEKTOB K
17,18)
UCTIBITAaHUSAM
KonTponbHnas
pabora (ITP 2)
Monyms I JTOMaIIIHSS
XUMHYECKUE [IK -3.2 T'oToBUT paborta,
PeaKTopE JJIEMEHTHI 3alIuTa TEOPUH U sauer
JIOKyMEHTAIHH, 3HaeT npaBuia ohOpMIICHUS oT4eT o (Borpocs! 19-
IIPOEKTHI IUIAHOB U nokymentranun HUOKP 71a00paTOPHBIM p2 4)

MPOrpaMM OTAEIbHBIX
srartoB HUOKP

pa6otam (YO-1)
tect Ne 2 (TIP-1),
(Bompocsr 1-16)
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YMeeT roToBUTh JOKYMEHTAIUIO
no HUOKP

3aliTa TCOPUH U
oTyera o
71a00paTOPHBIM
paboram (YO-1),
tect Ne 2 (ITP-1)
pedepar (ITP-6)

Bnazeer HaBBIKAMU IIOATOTOBKHU
nmokymenrarun mo HUOKP na
BCEX €€ dTamax

3alIuTa TEOPUH U
OTYeT 1o
n1abopaTOpPHBIM
padoram(YO-1)
tect Ne 1 (ITP-1)
KonTtponbHas
pabora (IIP 2)
pedepar (ITP-6)

Monuys 1.
IIpousBojacTBa
HEOPraHUYeCK
UX H
OpPTaHHYECKUX
BEIIECTB

TIK -5.1 Bmaneer
HaBBIKAMH TTONCKA
HEo0XoIuMOon
WHPOPMALINH B
poeCCHOHATBHBIX
0azax JaHHBIX (B T.4.,
MIATCHTHBIX)

3HaeT MeTOo/IbI MOUCKa
Heo0xonMoi nHpopManuu B
npodeCCHOHATIBHBIX 0a3ax
JIaHHBIX (B T.4., TATCHTHBIX )

3alluTa  TEOpUH
J1a00PaTOPHBIX
pabor(YO-1)
tect Ne 1 (ITP-1)
(8-12),
KOJUTOKBHYM
2(VO-2) (3amaua
17) pedepar (ITP-

YMeeT noap30BaThCs
npogeccHOHaIbHBIME Oa3aMu
JTAaHHBIX (B T.4., IATCHTHBIMH)

6)
3alluTa  Teopui
nabopaTOPHBIX

pabor(YO-1)
tect Ne 1 (ITP-1)
(Bompocer  1-10)
pedepar (I1P-6)

Biageer MeronaMu noucka
HeoOxo1uMoln HH(popMaIn B
npogecCHOHATBHBIX 0a3ax
JaHHBIX

3allUTa  TEOpui
J1a00PaTOPHBIX
pa6or (YO-1)
tect Ne 2 (ITP-1)
(Bompocs1-30,
3a1a4m), Tect Ne 2
(ITP-1)
(3amaunl7,18)

IIK -5.2 CocraBisieT
0030p JHUTEpATypHBIX
HCTOYHUKOB I10
3aJJaHHOH TeMe,
0OpMIISIET OTYETHI O
BBITIOJTHEHHOM
paboTe 1o 3aJaHHOM

dbopme

3HaeT criocoObl MOUCKA
HI/ITepaTypHI)IX NCTOYHUKOB

3alluTa  Teopui
nmabopaTOPHBIX
pabor(YO-1)
tect Ne 1 (ITP-1)

(8-12),
tect Ne 2 (ITP-1)
(3amaga 17)

pedepar (I1P-6)

VYMeeT 0popMIISITE OTYETHI O
BBITIOJTHEHHOH paboTe 1o
3agaHHol hopme

3allUTa  TEopui
nabopaTOPHBIX
pabot(YO-1)
tect Ne 2 (ITP-1)
(Bompocer  1-10)
pedepar (ITP-6)

Bnageer metomamu cbopa
nHPOPMALINH TI0 33/TaHHON TeMe
N3 JIUTEPATYPHBIX UCTOYHHUKOB 1
0pOpMIICHHS OTYETOB O
BBITTOJIHEHHO padoTe 1o
3a1aHHOH (popme

3alqUTa  TEOpHi
J1a00PaTOPHBIX
pa6ort (VO-1)
tect Ne 1 (ITP-1)
(Bompocsi1-30,
3amaqn), TecT Ne 2
(T1P-1)
(3amaunl7,18),
pedepar (ITP-6)

3a4€T

(Bompocs! 24-

41)
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TunoBbsie KOHTPOJIBbHBIEC 3aaHUS, METOIUYECKHE MATEPHUAJIbl, ONPEACIISIONINE
MPOIIEAYPHI OLICHUBAHUS 3HAHUI, YMEHUHN U HABBIKOB U (WJIM) OMBITA JIEITEIHHOCTH, a
TaKK€ KaueCTBEHHbIC KPUTEPHUU OIICHUBAHUS, KOTOPHIE OIMCHIBAIOT YPOBEHb
c(hOpMHPOBAHHOCTH KOMIIETEHITNH, TIpencTaBiieHbl B pa3aene VI,

VIl. CIIMCOK YYEBHOH JIMTEPATYPbBI U HWH®OPMAIIMOHHO-
METOINYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

OcHoBHas TUTEpaTypa
(onexmponnvie u newammwie uz0anus)

1 OOmas xumMuyeckass TEXHOJOTHS : Y4eOHHK IS XUMHKO-MEXaHHYECKHUX
CIIEIMAJILHOCTEN BY30B : B 2 4. 4. 1 . TeopeTnueckrne OCHOBbI XUMUYECKON
texnosoruu / W. I1. Myxnenos, A. f. ABepOyx, E. C. TymapkunHa u ap.; o
pen. W. II. MyxnenoBa. U3zn. 4-e, mepepad. u gom. / Crep. u3a. Mockaa :
Anbsiac,-2016.-256¢
http://lib.dvfu.ru:8080/lib/item?id=chamo:816257 &theme=FEFU

2 OOmas XUMHYECKasl TEXHOJOTHSA : YYCOHUK TSI XHUMHKO-MEXaHUIECKUX
CIEUHUAIBHOCTEN BY30B : B 2 4. 4. 2 . TeopeTnueckne OCHOBbI XMMUYECKOM
texHosoruu / U. [1. Myxnenos, A. 5. ABepOyx, E. C. Tymapkuna u zip.; o
pen. U. I1. MyxnenoBa. U3zn. 4-e, nepepad. u gon. / Crep. u3a. Mocksa :
Anbsnc,-2016.-262¢
http://lib.dvfu.ru:8080/lib/item?id=chamo:816265&theme=FEFU

3 OOmras xuMuYecKas TEXHOJIOTHsS [DJIEKTPOHHBIM pecypc]: yuel. mocobue /
3akreitm A.1O. - 3-e uzn., nepepad. u mom. - M. : Jloroc, 2012.-304c¢
http://www.studentlibrary.ru/book/ISBN9785987044971.html

4 Texnonorusi nepepadbotku HegTu. B 4-x yactsax. Yacts nepsas. [lepBuynas
nepepaborka HedTH. [DnekTponHslid pecype] / Kanyctun B.M.; ITox pen. O. @.
I'maronesoii. - M. : Komocc, 2012.-345c.
http://www.studentlibrary.ru/book/ISBN9785953208253.html

JlonoJIHUTEIbHASI JINTEPaTypa
(onexmponnvie u neuammvie uzoanus)

1. Kcenzeuko B.M. OOmas xumudeckas TEXHOJIOIHMA W OCHOBBI
MPOMBIILJICHHONW JKOJOTHM : Yuel. JJis CTyA. BYy30B MO XUMHUKO-TEXHOJOT. crell. /
B.1.Kcenzenko, U.M.Kysimunuaukos, B.C.Ckopoboratos u ap., M. : Xumus.-2003.-
328 c.

http://lib.dvfu.ru:8080/lib/item?id=chamo:321772&theme=FEFU

2. [Iporieccsl U amnmapaTbl XUMHUYECKON TEXHOJOTHHU: Y4eOHoe mocodue/
OAM. boponynun, B.H. Wsanmen, KemepoBo: KemTHUUIL.-2007.- 168 c.
http://e.lanbook.com/books/element.php?pll_id=4614
3. MeTosl pacueTa MPOIECCOB U aliapaTOB XMMHUSCKON TEXHOJIOTHH (IIPUMEPHI U

3amaun) [DnekTpoHHbI pecype] : Yueb. mocobue mns By3oB / Pomankos 11T,
®pomnos B.®., diucrok O.M. - 3-e u3n., ucnp. - CII16. : XUMU3 AT, 2010. -544c.
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http://lib.dvfu.ru:8080/lib/item?id=chamo:816257&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:816265&theme=FEFU
http://www.studentlibrary.ru/book/ISBN9785987044971.html
http://www.studentlibrary.ru/book/ISBN9785953208253.html
http://lib.dvfu.ru:8080/lib/item?id=chamo:321772&theme=FEFU
http://e.lanbook.com/books/element.php?pl1_id=4614

http://www.studentlibrary.ru/book/ISBN9785938081826.html

Ilepeyens pecypcoB HH(POPMALHOHHO-TEICKOMMYHUKALMOHHON CeTH
«HHTepHET»

1. http://e.lanbook.com/

2. http://www.studentlibrary.ru/
3. http://znanium.com/
4, http://www.nelbook.ru/

5. Cailt MOCKOBCKOIO TOCYJapCTBEHHOIO  yHHMBepcutera uMmM. M.B.
Jlomonocoga: http://www.chem.msu.su/rus/weldept.html

6. Caiit Poccuiickoro XMMHUKO-TEXHOJIOTHYECKOTO yHUBEpcuTeTa um. J1.1.
Mengeneesa: http://www.pxty.ru/
7. JleontneBa A.U., bpsukun K.B.OOmas xuMuyeckast TeXHOJIOTHS: Yueo.

nocoobue. Y. 1.TamboB: WM3a-Bo Tamb. roc. TexH. yn-ta, 2004. 108 c.
http://www.tstu.ru/education/elib/pdf/2004/leonteva.pdf

8. DIIEKTPOHHO-JIEKIMOHHBIN Kypc B.K. XIIECTKUH,
http://lib.nsu.ru:8080/xmlui/bitstream/handle/nsu/621/J1ex1ns%2001%20BBe ncHne.p
df?sequence=1

9. bubnuoteka «YueOHbie MaTepUaIb» HI'Y
http://www.unn.ru/chem/ism/library-edu_lit.php

Ilepeyenb HHPOPMAITMOHHBIX TEXHOJOTHHA M MPOTrPAMMHOI0 00ecreYeHnst

1. ITaket mporpammuoro obecredenus Microsoft Office (Word, Outlook, Power
Point, Excel, Photoshop)

IIpodeccnonaibHbie 0a3b1 JAHHBIX M HHGOPMALIMOHHbIE
CIIPaBOYHbIE CHCTEMbI

1. Baza manubix Scopus http://www.scopus.com/home.url

2. baza nauneix Web of Science http://apps.webofknowledge.com/

3.ba3za maHHBIX TIOMHOTEKCTOBBIX aKaJeMHUYECKHMX KypHanoB Kwuras

http://oversea.cnki.net/

4. OenepanbHbiii optanl «Poccuiickoe OOpazoBanue». denepanbHbIN HEHTP

WHPOPMAITMOHHO-00pa3oBaTeNbHBIX  pecypcoB. ['eorpadwms.  http://fcior.edu.ru/

catalog/osnovnoe obshee?discipline 00=16&class=&Ilearning character=&accessibil

ity restriction=

5. Dnextponnbie 6a3bl Janabix EBSCO http://search.ebscohost.com/
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http://www.chem.msu.su/rus/weldept.html
http://www.pxty.ru/
http://www.tstu.ru/education/elib/pdf/2004/leonteva.pdf
http://lib.nsu.ru:8080/xmlui/bitstream/handle/nsu/621/Лекция%2001%20Введение.pdf?sequence=1
http://lib.nsu.ru:8080/xmlui/bitstream/handle/nsu/621/Лекция%2001%20Введение.pdf?sequence=1
http://www.unn.ru/chem/ism/library-edu_lit.php
http://www.scopus.com/home.url
http://apps.webofknowledge.com/
http://oversea.cnki.net/
http://fcior.edu.ru/%20catalog/osnovnoe_obshee?discipline_oo=16&class=&learning_character=&accessibility_restriction=
http://fcior.edu.ru/%20catalog/osnovnoe_obshee?discipline_oo=16&class=&learning_character=&accessibility_restriction=
http://fcior.edu.ru/%20catalog/osnovnoe_obshee?discipline_oo=16&class=&learning_character=&accessibility_restriction=
http://search.ebscohost.com/

VIiIl. METOAUYECKHUE YKA3AHUA 110 OCBOEHUIO JUCHUIIJINHBI

I[lnanupoBaHue M OpraHu3amnusi BPeMeHH, OTBEJAEHHOI0 HAa HU3y4eHHe
AUCHUIIMHBI. [[pUCTYNUTh K OCBOEHHUIO NUCIMIUIMHBI CIEAYET HE3aMeIJIUTEIbHO
B CAMOM Hayalie y4eOHOro cemecTpa. PekoMeHyeTcs u3y4uTh CTPYKTYPY U OCHOBHbBIE
noyioxkeHus: Paboueit mporpamMmbl quciuiinHbl. OOpaTUTh BHUMAHHE, YTO KPOME
ayoqUTOpHOW  paboThl  (Jiekuuu,  JabopaTOpHbIE  3aHATHS)  IUIAHUPYETCA
CaMOCTOATENbHAsA pad0Ta, UTOTM KOTOPOW BIMSIOT Ha OKOHYATENIbHYIO OLEHKY I10
UTOTaM OCBOCHMS y4dyeOHOW auciuiuiiHbl. Bce 3amanus (ayauTopHble U
CaMOCTOATENbHbIE) HEOOXOAMMO BBIMOJIHATH M MPEAOCTaBISATH Ha OIEHKY B
COOTBETCTBHUH C IPaPUKOM.

B npomecce wu3yueHus wmaTepuaioB ydeOHOTO Kypca IMpeaiaralorcs
cienytoue (Gopmbl pabOT: YTEHHUE JIEKIMI, TaOOpaTOPHbIE 3aHATHS, 3aJaHUS IS
CaMOCTOATENIbHON pabOTHI.

Jlexyuonnvie 3amsmusi OPUEHTUPOBAHbI Ha OCBEUICHUE BBOAHBIX TEM B
KOKIBIM pa3ien Kypca W IpHU3BaHbl OPUEHTUPOBATH CTYJIEHTOB B MpejjiaraeMom
MaTepuaie, 3ajJ0KUTh HAy4HbIE M METOIOJOTUYECKHE OCHOBBI I JaibHEHIIen
CaMOCTOATENbHON pabOTHI CTYICHTOB.

Jlabopamophvie 3anamus aKIIECHTUPOBAHBI HA HauOoJiee MPUHIUIINATBHBIX U
poOJIEMHBIX BOMPOCAX Kypca U MPU3BaHbl CTUMYIUPOBATH BIPAOOTKY MPAKTUUECKUX
YMEHUM.

Oco60 3HaunMoM 11t MpoheCCUOHAIBHOM TMOATOTOBKH CTYACHTOB SIBIISICTCS
camocmosmenvHas paboma 1o Kypcy. B xonme 3Toil paOOThl CTyA€HTh OTOMPAIOT
HEOOXOIMMBIA MaTepuai 1Mo U3y4aeMoMy BOIIPOCY U aHAIM3UPYIOT ero. CTyneHTam
HE0OXOMMO 03HAKOMHUTHCSI C OCHOBHBIMU HMCTOYHUKAMH, 0€3 KOTOPHIX HEBO3MOMKHO
MOJIHOIIEHHOE TIOHUMAaHKe MPOOJIEeMaTUKH Kypca.

OcBoeHne Kypca CHOCOOCTBYET Pa3BUTHUIO HABBIKOB OOOCHOBAaHHBIX W
CaMOCTOATENbHBIX OLIEHOK (DakTOB 1 KoHIenui. [loaToMy Bo Becex (popmax KOHTpOJIs
3HaHWM, OCOOEHHO MpH CcJauye 3adera, BHUMaHHE oOOpallaercs Ha IOHMMaHHE
npoOJieMaTUKU Kypca, Ha YMEHHUE MPAKTUYECKU MPUMEHSTh 3HAHUS U JIeJIaTh BHIBOIBI.

PaGora ¢ Jwureparypoil. PexoMeHayeTcs UCHONB30BaTh Pa3IMYHbIC
BO3MOXKHOCTH pabOThl ¢ JuTeparypoil: (oHasl Hay4Hoi Oubmmorexku JIBOY
1 snekTpoHHble ouommoreku (http://www.dvfu.ru/library/), a Takxe gocTymHbIe IS

UCTIONIb30BaHUs APyTrre HAyYHO-OMOIUOTEUHBIC CUCTEMBI.

IloaroroBka k 3avery . K cpaue 3auera nomyckaroTcst oOyuwarommecs,
BHITIOJTHUBIIIME W CHOABIIME OTYETHl 1O BCeM 3adaHusM (J1abopaTopHBIM,
CaMOCTOSITENTbHBIM), TPEIyCMOTPEHHBIE y4eOHOW MPOrpaMMON  AWCIMILINHBI,
NOCETUBLINE HE MeHee 85% ayIUTOPHBIX 3aHATUM.
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IX. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIIUITJIMHbI

[lepeuenr MaTepHaIbHO-TEXHUYECKOTO U MPOrPaMMHOTO  OOecredeHus
JTUCIUIUIMHBI IPUBE/ICH B TaOIHUIIE.

JUist mpoBeieHUs yUEOHBIX 3aHATHIA MO TUCUUIUIMHE, a TAKXKE JUIsl OpPraHu3aluu
CaMOCTOSITENIbHOW  paboOThl  CTyJEHTaM JOCTYIIHO clleAyloliee J1abopaTopHOe
000py10BaHUE U CIIELUATU3UPOBAHHBIE KAOMHETHI, COOTBETCTBYIOIINE JEHCTBYIOIUM
CAaHUTAPHBIM M MPOTUBOIOXKAPHBIM HOPMaM, a TakXe TpeOOBaHUSAM TEXHUKHU

0e30IacHOCTH IIpHu IIPpOBCACHUN y‘le6HI>IX N HAYYHO-IIPONU3BOACTBCHHBIX pa60T.

MaTepnaﬂbno-Texnnqeckoe U NIporpaMmmMHoe¢ o0ecmeyeHue AUCHHUIIIINHBI

HamMenoBanme cnenuaibHBIX
MOMEIIIEHUH U MOMEIIEHUI
JUTSL CAMOCTOSITEIILHON pabOThI

OCHAIIIEHHOCTD
CIIequaJIbHbBIX HOMCHICHI/Iﬁ n
HOMEILEHNN TS
CaMOCTOSTEITLHOM pabOTHI

IlepeyeHs JTUIICH3HOHHOTO
MPOrpaMMHOI0 00ecIIeUeHUsl.
PeKBH3HTHI MTOATBEPIKIAIOIIETO
JIOKyMEHTA

690922, IIpumopckuil kpai, T.
Bnaguoctok, octpoB Pycckui,
nosiyoctpoB CanepHblil, TOCEI0K
Asike, 10, xopryc L, aya. L 560.
VYueOHast ayuTOpHs IS
MPOBEACHUS 3aHATUN
JIEKIIMOHHOT'O THIIA, IPYMIIOBBIX U
WUHIUBUAYAIBHBIX
KOHCYJIbTal[1#, TEKYIIEro
KOHTPOJIS ¥ IPOMEXKYTOUHOI
aTTecTaluu

ITomenieHne yKOMIIIEKTOBAHO
CTCIHANTN3APOBAHHON Y4eOHOH
MeOelbIo (I0CaJOYHBIX MECT —
30)
O6opynoBaHue:
JKK-nanens 47", Full HD, LG
M4716 CCBA — 1 wr.
Jocka ayauTtopHas.

Win EDU E3 Per User AAD
Microsoft 365 Apps for enterprise
EDU

690922, I[Ipumopckuil kpaid,
r.BnanuBocTok, octpoB Pycckuit,
nosiyoctpoB CanepHblil, TOCEI0K

Asike, 10, kopr. L, Dtax 7,

kab.759.
Aynauropus s
CaMOCTOSITeIFHON paboTHI

Konup-npunrep-usetHoi
ckaHep B e-mail ¢ 4 moTkamMu
Xerox WorkCentre 5330
(WC5330C — 1 mrt. CropocTh
noctymna B MaTepreT 500
Mour/cex.

Win EDU E3 Per User AAD
Microsoft 365 Apps for enterprise
EDU

690922, ITpumopckuii kpaii,
r.BnagusocTok, octpoB Pycckuii,
nosryocTpoB CarepHsIid, TOCETOK

Asike, 10, kopm. L, Dtax 7,

ka0.760.
AynuTtopus s 1ab0paTOpHBIX
pabor

AKBaIUCTUILIATOP,
BUOPAIIMOHHBIN rPOXOT
Analisette-3. Fritsch Germany,
nabopaTopHas MeJbHHIIA-
crynka Pulverisette-2, mamriaa
¢droTannoHHas 240-DJI1,
ANEKTPOHHBIE  Ja0OpaTOpHEIC
BECHI MW-2, TepMOCTaT
skuakoctHeli JIAB -TXK-TC -
01/16-150, TepMOCTAaT
skunkoctaeii JIAB -TXK-TC -

01/8-100,  cmekTpodoHOMETD
"FOHUKO-1200/1201",
IMTPUBOP BAKYYMHOTI'O

OUIJIIBTPUPOBAHUS [IB®-
35/3. AxBwion, mkad s
xpaHeHus peaktuBoB JIAB-PRO
IMP 60.50.195 (Hdmaa 600MM
I'my6una 500MM BeicoTa
1950mmM), 4 mkada BBHITSDKHBIX,
cronemauna - FRIDURIT 20 (B
kommiekre) JIAB-PRO  1IIB
180.80.225 F20, 2 mkada s

Win EDU E3 Per User AAD
Microsoft 365 Apps for enterprise
EDU
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xpaneHus: peaktuBoB JIAB-PRO
IMP 60.50.195 (Hdmuna 600Mm
I'my6una 500MM BericoTa
1950mm),  Konbonarpesateib
LAB-FH-1000Euro.
Konbonarpesarenr  LAB-FH-
500Euro.  KomboHnarpepatens
JIAB-KH-250LOIP.
Kon6onarpesarenrs  JIAB-KH-
500 LOIP-2mT.
Kon6onarpesarenrs  JIAB-KH-
1000 LOIP. MarnutHas
Memanka ¢ nogorpesom a0 300
°CMR-3001Heidolph
I'epmanusa. HabGop cur s
rpyuTa d=200 mmc motoHoM U
KPBIIIKOW M3  Hep)KaBeroIeit
ctany. JlabopaTopHbIe CTOJIBI U
CTYJIBSI.

B nemsx obecnieduenusi cienuaibHBIX YCIOBH OOy4eHHs] MHBAJIUAOB M JIMIL C
OrpaHUYEHHBIMU BO3MOXHOCTSIMU 3710poBbs B JIB®Y Bce 3maHus 000pyaoBaHb
naHaycamu, Ju@TaMu, TMOABEMHUKAMH,  CIIELUATU3UPOBAHHBIMU  MECTAMH,
OCHallCHHbIMU  TYaJE€THBIMH  KOMHATaMHu, TaOauMukamMu  HH(OPMAILMOHHO-
HABUTallMOHHOM MOJICPKKH.

X. ®OHAbI OHNEHOYHbIX CPEJACTB

Jns nucuuruinabl « XMMHUYECKass TEXHOJIOTHS» HCIHOJb3YIOTCS CIECIYIOIIUE
OIICHOYHBIC CPE/ICTBA:

Y CTHBIN onpoc:

1. CobecenoBanne (YO-1)

2. [Tpesenranus / coobmenue (YO-3)

[TucbmeHHbIE PabOTHI:

1. Pedepar (I1P-4)

2. JlaboparopHas pabora (I1P-6)

3. KontponbHo-pacuerHas padota (ITP-12)

YcTHBI onpoc

VYCTHBIN OMpoc TMO3BOJSET OIICHUTHh 3HAHUS W KPYro3op CTYACHTa, YMEHUE
JIOTUYECKH TIOCTPOUTHh OTBET, BJIAJICHUEC MOHOJIOTHYECKOM pPEYbl0 W HWHBIC
KOMMYHUKATHBHBIC HABBIKH.

OOyuaromast pyHKITUS COCTOUT B BBISBICHUHU JCTaJICH, KOTOPHIE IO KAaKUM-TO
MPUYUHAM OKa3aJIMCh HEJIOCTATOYHO OCMBICIICHHBIMU B XOJI€ YICOHBIX 3aHATUN U MPU
IOJATOTOBKE K 3a4€Ty.

CobecemoBanre (YO-1) — cCpeAcTBO KOHTPOJS, OPraHU30BaHHOE Kak
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cnenuanbHas Oecena mpernogaBaTess ¢ OOydYalOIIMMCS Ha TEMBbI, CBSI3aHHBIE C
M3y4yaeMOW JHUCIUIUIMHOM, M pacCUMTAaHHOE Ha BBISICHEHHWE O0beMa 3HAHUU
00y4aroIIerocs Mo onpeAeieHHOMY pa3ziely, TeMe, mpodieMe U T.1I.

[TpesenTammst / coobmenne (YO-3) — MPOAYKT CaMOCTOSTEILHOW pPadOTHI
oOydJaromierocsi, NPEJICTaBIAIOMMK  cOO0OW  MyOJMYHOE  BBICTYIUICHHE  TIO
MPEACTABICHUIO TMOJYYEHHBIX pEe3yJIbTaTOB PEIICHUs] ONpeeIeHHON Yy4eOHO-
MPaKTUYECKOH, Y4eOHO-UCCIeA0BATEIbCKON UITM HAYYHON TEMBI.

IIncsMeHHbIE PA0OTHI

[lucbMeHHBI OTBET TMPUYYaeT K TOYHOCTH, JIAKOHMYHOCTH, CBSI3HOCTH
M3II0KEeHHS MBICTU. [IucbMeHHAs MpOBEpKa UCIIOIB3YETCS BO BCEX BUIAX KOHTPOJISI U
OCYIIECTBIISIETCS KaK B ayIMTOPHOMN, TaK U BO BHEAYAUTOPHOU padoTe.

JIabopatophnas padota (ITP-6) — cpeacTBO sl 3aKpEIUICHUS U MPAKTHYECKOTO
OCBOCHHMSI MaTepuasa Mo onpeeIeHHOMY pa3/iemy.

KontponbsHo-pacuyetnass padora (I1P-12) — cpencTtBo MpoBepKH yMEHHUM
MPUMEHSTH MOJYyYEHHBIE 3HAHUS 110 3apaHee OMpPeIeNIEHHON METOANKE JJIsl pelIeHuUs
3a]a4 WM 3a/IaHA{ TI0 MOIYJIIO WU TUCHUTUTHHE.

MeToauueckue PEKOMEHIAIINNA, ONIPEACTAIONINEG NMMPOUCAYPbI OIICHUBAHUA

pe3yJabTaToB OCBOCHHUA TUCHHUILINHDI

OueHouHbIe CPpeACTBA IS POMEKYTOUYHON ATTEeCTAlNHU

[IpoMexxyTouHass aTTecTalusl CTYJEHTOB [0 JUCHUILUIMHE «XUMHUYECKas
TEXHOJIOTHUSD) MIPOBOUTCS B COOTBETCTBHUHU c JIOKaJIbHBIMU
HOpMaTUBHBIMH akTamu JB®Y u sBngerca obOsi3arenbHOil. Popma OTYETHOCTH IO
TUCIMIUIMHE — 3a4eT ¢ oreHkor (5-#, oceHHuit cemecTp). 3aUeT MO AMCIMILINHE
BKJIFOYAET OTBETHI Ha 3 BOMPOCA, COOTBETCTBEHHO IO OJHOMY JJISI KQXKIOTO MOTYJIS
JUCLUUTINHBI.

MeToanuecKkue yKazaHus 10 cave 3a4eTra

3ader mpuHUMAaETCA BEAyIIUM IMpenonaBareneM. [Ipu GonbliomM KoiaudecTBe
TPynIn y OJHOTO TMpernojaBaTesl WM TpU OOJBINOW YHCICHHOCTH TMOTOKa TIO
pacIopsDKEHUIO 3aBeAyroIIero kadeapoit (3amecTuresis JUpPEKTopa Mo y4eOHOM u
BOCIIUTATEIbHOM paboTe) [ONMyCKaeTcs MPHUBJICYEHHE B IOMOIIb BeAyILIEMY
npenojaBaresito JAPyrux mpenojasateneii. B mepByro odepenb MNPUBIEKAIOTCS
npenojaBaresid, KOTOpPbIe MPOBOJWIN JIA0OpATOPHBIE 3aHATUSI IO JIUCIMIUIMHE B
rpyImnax.

B uCKIIOYMTENBHBIX CIydasiX, M0 COTJIaCOBAHUIO C 3aMECTUTENIEM IUPEKTOpa
[xose! 10 yueOHOM 1 BOCIUTATENBHOM paboTe, 3aBeAYIOMNA Kadeapoit UMeeT IpaBo
MIPUHATH 3a4€T B OTCYTCTBUE BEAYILETO MPENoaaBaTers.
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®opma mpoBeneHUs 3ayeTa (yCTHasi, MUCbMEHHAs W JAp.) YTBEpXKAAeTcs Ha
3aceaHuy Kadeaphl 0 COrJIACOBAHUIO C PYKOBOJAUTEIEM B COOTBETCTBUH C paboueit
MPOrPaMMON TUCUUTUIAHBI.

Bo Bpems mpoBemeHHs 3adera CTYACHTHI MOTYT TIOJB30BaThCs paboueit
MPOTPaMMON JTUCIUIUIMHBI, @ TAKXKE C pa3pelieHUsl MPErnoJaBaTeisi, TPOBOISIIETO
3a4€T, CIPABOYHOM JINTEPATYPOU.

Bpewms, mpenocraBisieMoe CTyAEHTY Ha MOATOTOBKY K OTBETY Ha 3adyere,
JOJDKHO cOCTaBIATh He Oosiee 20 MuHyT. [0 uCTEYeHUN TaHHOTO BPEMEHU CTYACHT
JIOJKEH OBITh TOTOB K OTBETY.

[IpucyTcTBHE Ha 3a4eTe MOCTOPOHHUX JIUIl (KpOME JIMI, OCYIIECTBIISIONIUX
MIPOBEPKY) 0€3 pa3pemeHnss COOTBETCTBYIOMUX JIUI] (PEKTOpa JTUOO TPOPEKTOpa 1O
y4eOHOM U BocnuTaTesbHOU padoTte, aupekTopa Illkomnsl, pykoBoautens OIIOIT wiu
3aBeayroiiero kadenpoii), He gomyckaercs. MHBamuabpl U Julla ¢ orpaHUYECHHBIMU
BO3MOXKHOCTSIMA  3/I0POBbSl, HE HMEIOIIME BO3MOKHOCTH CAMOCTOSITEIIBHOTO
MIEPEIBUKEHUS, JOIIYCKAIOTCS 3a4ET C CONPOBOKIAIOIIUMMU.

[Tpu npoMeKyTOUHOM aTTecTaluy 00yUYaroIIMMCs YCTaHABIUBAETCS OIIEHKA T10
nATHOAIBHOM IIKAaJIE.

OLIeHKY BBICTABIIAIOTCS B 3JIEKTPOHHYIO BEIOMOCTh U MOTYT (POpMHUPOBATHCS Ha
OCHOBE PEUTHHTA.

Cryaentsl, nponyctusiie 6osiee 10% nmabopaTopHbIX pabOT U MPAKTUYECKUX
3aHATHI 0€3 YBaXXUTEIHHOU MPUYMHBI WM HE OTPAOOTABIIHME MPOIYCKH 3aHSATUH TI0
YBAXKUTEIIbHOU MPUUHUHE K POMEKYTOUHON U UTONOBOM aTTECTALIMU HE IOITYCKAKOTCS.

BOHpOCBI K 3a4€Ty Mo IMCHUIIJINHE «XuMHYecKasi TEXHOJIOT U :

Xumudeckasi TEXHOJIOT S, KaK Hayka U cepa MaTepuagbHOIO MPOU3BOICTBA
XTIT u XTC ux cTpyKTypa v ciocod opraHu3aluu.

Pacuerst XTC u XTII. MogenupoBanue XTC.

Matepuanbhbie u TeruoBbie 6anancel X TC. Dkceprernueckuii ananus XTC.
Coipbe, ciocoObl 0OOTaIeHus] TBEPAOTO, KUJIKOTO M Ta3000pa3HOTO ChIPHA.
KOMHHGKCHOG HCIIOJIb30BaHUE CHIPHEBBIX PECYPCOB.
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6. Bomonoarorosxka.

1. Hcnonb30BaHrWe 3aKOHOB TEPMOAMHAMUKHU IS XUMHKO-TEXHOJIOTHYECKHUX
pacueTos.

8. CrexeoMmerpuueckue pacueTsbl. CTEeHb MpeBpalieHusi, CEJICKTUBHOCTh, BBIXO/T
J71s 0OpaTUMBIX U HEOOPATUMBIX peaKIuii

9. DKCepPreTUYECKUl METOI TEPMOJUHAMHYECKOIO aHAJIN3a.

10. Tlouatue o MUKpPO- M Makpo- KuHeTuke. CKOpOCTH HEOOPaTUMBIX, OOPATUMBIX,
HK30TEPMUYECKUX, SHIOTEPMUYECKUX, ITOCIIEI0BATENbHBIX U MapaUIEIbHbIX PEAKIIHI.
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11. Knaccudpukamus XTII. 3HaueHue THUIPOIMHAMHYECKMX TIPOLIECCOB B
XUMHUYECKOM IPOU3BOJACTBE. VCNOIB30BaHNE OCHOBHBIX 3aKOHOB T'MIPOJUHAMUKHU H
TUAPOCTATHKU.

12. T'uapoamHaMHKa MCEBIOOKUKEHHOTO CIIOSI.

13. 3nHaueHue TEMIOOOMEHHBIX MPOIECCOB W UX pacueTbl. OCHOBHBIE THIIBI
TEII0O0OMEHHBIX anmnapaToB.

14. MogenupoBaHue U pacyeTbl MacconepeHoca. MoneKyJIapHbIiA U KOHBEKTUBHBII
MaccoOOMEH.

15. Pextudukamms. Pabora  pekTudUKaMOHHBIX  KOJOHH. [IpumeHeHue
PEKTHU(PUKALINYA B XUMUYECKON TEXHOJOTHUH.

16. BuausHue Temmeparypbl M JaBICHUS HA CKOPOCTH W CTENEHb IMPEBpaICHUS
BEIIECTB I 00paTuMbIX peakuuid. [loHsTHE 00 ONTHMAIBLHOM TEMIEPATypPHOM
pexuMe.

17. CkopocTH TeTeporeHHbIXx mnpoueccoB. I[lOHATHE TUMUTUPYIOIIEH CTaguu.
3aBUCHUMOCTh CKOPOCTH T€T€pOreHHOTo mporecca oT TUPEGy3HOro U XMMUYECKOTO
CONPOTHUBJICHUS.

18. T'ereporeHHO-KaTaJIUTUYECKUE MPOLECCH. PeakTopsl s KaTaJUTHUYECKUX
IPOLIECCOB.

19. Peakrtopbl, paboTammue B pPEKAME HICATHHOTO BBITECHEHHS, H3MEHEHHE
apamMeTpoB, UCIIOJIb30BAHUE.

20. Peaxtoppl, paborarolue B pPEeKUME HACAIBHOTO CMEUICHHs, W3MEHEHUE
[IapaMeTPOB, UCIIOJI30BAHUE.

21. Kackag peakTopoB HjaeaidbHOro cMmemieHus. I[IpenmyliectBa Mcnosib30BaHUs
kackanoB PUC.

22. PeanpHble peakTopbl. OgHONApaMETPUUECKHE MOJACIN PEAKTOPOB.

23. AOCOpOIIMOHHBIE  TPOIECCH B IPOM3BOJCTBE  KHUCIOT, YCTPOUCTBO
a0COpOIIMOHHBIX alMapaToB.

24. CuHTe3 aMMHUaKa, TEXHOJOTHYECKHE OCOOCHHOCTH MPOIIECCOB.

25. TexHOJOTHS CEpPHOM KHUCIOTHI, BBIOOP ChIphs, CpaBHUTENHHBIA aHAIN3
TEXHOJIOTHYECKHUX CXEM.

26. TexHOJOTHS CEpPHON KUCIOTHI, YCTPOHCTBO OCHOBHBIX amlmapaToB, CO3/IaHUE
ONTUMAJIBHOTO TEMIIEPATYPHOTO PEXKUMA.

27. TIpou3BOACTBO a30THOM KUCIOTHI.

28.  IIpou3BOACTBO a30THBIX yAOOpeHU. AMMUa4YHas CEIUTpa.

29. TlpousBoncTBO Kapbamua.

30. TIpou3BonCcTBO KampoyiakTama.

31. TlpousBonctBo (hochaTHBIX YAOOPECHHUIA.

32. DIeKTpoXUMHUYECKHE MPOU3BOJICTBA, IIEKTPOIIU3 BOJbI, JEKTPOIU3 pacTBOpPa
XJIOpUJa HATPUSL.

33. TexHonormyeckue OCHOBBI IPOU3BOICTBA YyT'yHA U CTAJIU.

34. Tlpou3BoACTBO YKCYCHOM KHUCIOTHI M YKCYCHOT'O aHTHAPUIA.

35. Xumuyeckue MeTobl NepepadbOTKU HEPTH.

36. IIpou3BoncTBO METaHOIA.

37. IlpousBojacTBa Ha OCHOBE CHUHTE3 r'aza.
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38. IlpousBojcTBa U30OIpEHA.

39. TexHomorus MOJUMEPOB Ha MPUMEPE KaydyKa.

40. CnocoObl TOTMMEPU3AINU U UX OCOOCHHOCTH (IMYJIbCUOHHASI, CYCTICH3MOHHAS,
B pacTBOpe, OJI0UHAs).

41. ParmoHanbHOE UCIOJIB30BAHUE CHIPHEBBIX PECYPCOB

IIpumepsl 3a1a4 HA 3a4eT:

1 13 100T momuMeTaTndecKo pyabl ObUIO MOTyYeHO 84KT MOJIMOIEHOBOTO
KOHIIEHTpaTa co CTeNeHbI0 KoHIeHTpauuu 8,33%. MaccoBas f1ois MouO/ieHa B
KoHIeHTpaTe paBHa 50%. Onpenenure BbIXO KOHIICHTPATa U CTENEHb U3BJICUCHUS
MeTaia.

2Wcxonnbie koHneHTpanuu Bemiect B peakiun CO+Cl,«»COCI; , 6b111
[CO]=0,05mom/1; [Cl2]=0,07Mo0a6/1. K MOMEHTY HaCTYIUICHHUS PaBHOBECHSI
npopearupoBaiio 50% ucxoanoro CO. BeaucanTh 1aBieHne ra30BOM CMECH B
MOMEHT paBHOBECHS, €clii Temreparypa ee onuia S0°C.

3Munepanbraas Boga coaepxut B 111 0,3894r nonos kanbmus u 0,0884r noHoB
MarHus, KakoBa €€ JKE€CTKOCTh?

ABBIYUCIUTH IO KAKUM JaBJICHHEM cTeneHb nuccormanun N2O4 mpu 50°C
paBHa 50%, eciiu Kp pasna 0,867.

KpnTepIm BBICTABJICHHUSA OLICHKH CTYJICHTY HaA 3a4€TE
K 3a4CTy OOIIYCKAIOTCA 06yqa}oumec;1, BBIIIOJIHUBIOUC IIPOI'PaAMMY O6y‘-I€HI/IH
IO AUCHUILINHE, ITPOIICAIINE BCC 3TAIlbI TGKYHIGIZ aTTcCTalu.

Ouenka TpeGoBanus Kk c(pOpMHUPOBAHHBIM KOMIIETEHUMAM
CryneHT mokasan pa3BepHYTBIM OTBET, MPECTABISAIOMINNA cOoOOM
«OTJIUYHO» CBSI3HOE, JIOTHUYECKOE, I0CJIEI0BATENBHOE packpeiTHe

IIOCTABJIEHHOT'O0 BOIpOCA, IINPOKOe 3HaHWe mpeaMera. CTyneHT
OoOHapyXW1 NMOHUMaHUE MarepHuaiia, 000OCHOBAHHOCTb CYXJIECHUH,
CHOCOOHOCTh MPUMEHUTH MOJTyYEeHHbIE 3HAHUS Ha MPAKTHKE.
«X0po1Io» CryneHT mokasaj pa3BEpHYTBI OTBET, MPEACTaBISAIOLIUN COOOM
CBSI3HOE, JIOTHYECKOE, IIOCJIEI0BATEIBHOE packpeiTHe
MOCTaBJIEHHOTO BOIPOCA, LIMPOKoe 3HaHue mnpeamera. CTylneHT
OoOHapyXuJI MMOHMMaHUE MaTepuana, 000CHOBAHHOCTb CYXKICHUH,
CIIOCOOHOCTh TPHUMEHUTH IOJIyY€HHBIE 3HAHHUS Ha MPAKTUKE.
JlonyckaroTcss HEKOTOpbIE HETOYHOCTH B OTBETE, KOTOPBIE CTYIEHT
UCIPABIISIET CAMOCTOSITENIBHO.
«Y/10BJIETBOPHUTEIbHO) CryneHT oOHapyXHBaeT HE3HaHUE YacTH MpPoOJeM, CBA3aHHBIX C
M3Y4YeHHEM Bompoca, Jaomyckaer omuOku B orBere. CTyneHT
0OHapy>KUJI MOHMMaHUEe OCHOBHOM YacTH MaTepuala, ClloCOOHOCTb
IPUMEHUTD MTOJYICHHBIC 3HAHUS HAa IPAKTHKE.
«He CryneHT oOHapyXuBaeT He3HaHUE Ooubllell yacTu mpoodiem,
YI0BJIETBOPHUTEIbHO» CBSI3aHHBIX C M3Y4YEHHEM BOIIPOCA, JOMYCKAET OIIMOKU B OTBETE,
UCKa)XKaeT CMBICT TEKCTa, OECrOpsJOYHO M HEYBEPEHHO M3JIaraeT
martepuan. JlaHHas OLEHKa XapaKTepu3yeT HEAOCTaTKU B
MOJATOTOBKE  CTYAEHTa,  KOTOPbIE  SBISAIOTCS  CEPbE3HBIM
OPEMSITCTBUEM K  YCIEUIHOM mpodecCHOHAbHOW M HAay4HOM
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JACATCIIbHOCTH.

OueHouyHbIE CpeACTBA JIsl TEKYILIEH aTTecTAlNu

Tekymas arrectauus CTyAEHTOB M0 JUCLHHUIIIIMHE ITPOBOJUTCS B COOTBETCTBUH C
JIOKaJIbHBIMU HOpMaTUBHBIMU akTamu [IBDY u sBrsercs 00s3aTenbHOM.

Texymass arrtecranus MPOBOAUTCS B (OpME KOHTPOJBHBIX MEpPONPUATUI
(cobecemoBanusi, TMpe3eHTAIMH, pedepar, TadopaTOpHBIX padboOT, KOHTPOIHHO-
pacyeTHbIX padoT) MO OLUEHUBAHUIO (DAKTUYECKUX PE3YIHTATOB OOYUEHUS CTYAEHTOB
Y OCYLIECTBJISIETCS BEYIIUM MPENOAABATEIEM.

OObeKkTaMy OLICHUBAHMSI BHICTYIIAIOT:

— ydeOHas JUCHMIUIMHA (AaKTUBHOCTb Ha 3aHATHUSX, CBOEBPEMEHHOCTh
BBIIIOJIHEHHS PA3JIMYHBIX BUJOB 3a/IaHHM, IOCEIIAEMOCTh BCEX BHUJAOB 3aHATHHU IO
aTTECTYEeMOM JUCIUIUIMHE);

— YpOBEHb OBJIAJICHUS MPAKTUYECKUMH YMEHUSMH U HaBbIKAMH IO BCEM BHUJIAM
y4eOHOH pabOThI;

— pPE3yNbTaThl CAMOCTOSITEIbHON PaOOTHI.

CocraBnseTrcs  KaJeHJAPHBIM IUIAH  KOHTPOJBHBIX  MEPONPHUATHA IO
muciuminHe. OlleHKa MOCEUIaéMOCTH, aKTUBHOCTU OOYYaroOIIMXCS Ha 3aHATUSX,
CBOEBPEMEHHOCTh BBINIOJHEHUS PAa3JIMYHBIX BHUJIOB 33JaHUN BEIETCSI HA OCHOBE
KypHaja, KOTOpPbIM BeAET MPEenoiaBaTelib B TEUEHUE yueOHOTO CEMECTpa.

Bomnpocsl 1151 codeceroBanmsi / yCTHOTO OIpoca

l. YcTHBI onipoc
1. CobecenoBanue (VO-1) (CpenctBo KOHTpPOJIA, OPraHU30BaHHOE Kak

cnenuanbHas Oecena mperofaBaTedss ¢ OOYYarOMIMMCS Ha TEMBI, CBSI3aHHBIE C
U3y4aeMol JUCUMIUIMHON, ¥ pAcCYMTAHHOE Ha BBIACHEHHE OO0beMa 3HaHUU
oOy4aromnierocst Mo TeMe J1adopaTopHO padOTHI.)

Bonpocsl 17151 codeceroBanms Mo TeMam J1adopaTOPHBIX padoT:

Texcrouur

OCHOBBI TEXHOJIOTUU MOJUMEPOB. XapaKTEPUCTUKH MOJUMEPOB: JMHEIHBIE U
Pa3BETBIICHHBIE IIOJIMMEPBI, CTENEHb INOJIMMEPU3ALUHN, NPOYHOCTH IIACTUYHOCTD,
pPacTBOPUMOCTh, HAOYXaeMOCTb.

XapakTepucTuka MOHOMEPOB. MoOHOMEpBl peakuuid  INOJIMMEpPU3aLINH,
MOHOMEPBI PEAKINN MOJUKOHIeHCAUU. OYHKIIMOHAIBHOCTH MOHOMEPOB.

®enonopopmanbaeruanble cModbl. CTpyKTypa, CriocoObl MOTyUYeHus1, CBOMCTBA

CononnmMepu3sarusi, COoJIuMEPBI.
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KOMHOSI/IHI/IOHHBIC MaTCpHraJbl. HpI/IMepBI KOMIIO3UIMUOHHBIX MAaTCpHaJioB.
CniocoOBbl IMOJIy4CHHsA, OCHOBHBLIC CBOﬁCTBa, JOCTOMHCTBA II0O OTHOHIICHHIO K
HHIWBUYAJIbHBIM MaTCpHaIaM.

nyaﬂ MmePEerouka I1peBEeCHHbI

IIpoayKThl, MOydaemMble IPU CyXOH NEPETOHKE APEBECHUHBI

CocTaB XHUJIKUX, Ta3000pa3HBIX MPOJAYKTOB

Hcnonp30BaHne MPOAYKTOB, ITOIYYaEMbIX B IIPOLECCE TEPETOHKH.
3aBHCHMOCTbB BBIXOJ]a M COCTaBa MPOIYKTOB OT yCJIOBUH IIPOBENEHUS pOLiECca.
ITonmy4yeHne akTHBUPOBAHHOTO YTJIs

TenrooTaaua

Bunabl mepeHoca TemioThl B TEIUIOOOMEHHBIX Ipoleccax. MaTeMaTnyeckoe
OIKCaHUE TETNIOOOMEHHBIX MPOLIECCOB.

Bunbl TeruioHocuTenen Ui oABoJa U OTBOJA TEILIA.

Knaccupukanus TemiooOMeHHBIX —anmapaToB. [lpuHumnel  pabotel U
yCTPOMCTBO TEMI000MEHHUKOB. O01acT IPUMEHEHNUS TEMII000MEHHUKOB Pa3IM4HbIX
THUIIOB.

®axkTopsl, BAUSAOIUE HA 3P(HEKTUBHOCTh pabOTHI TEMI00OMEHHUKOB.

YaeabHasi HOBEPXHOCTH

BriBon ypaBHenus Ilyaseins

XapakTepucTUKa TBEPABIX MaTepHaloB (MCTUHHAS IUIOTHOCTh, HACBIMHAs
IJIOTHOCTh, HOPO3HOCTb, YAEJIbHASI IOBEPXHOCTD)

OCHOBHBIE 3aKOHBI THIPOCTATUKHU U TUAPOIMHAMUKH

PexxuMbl IBUKEHUS )KUIAKOCTH, KpUuTepui PertHobpaca

IIceBnOOKMKEHUE U MCIIOJIB30BAHUE €T0 B XUMHYECKON TEXHOJIOTUU

PaboTa cemaparopa 1 BoJoCTpyitHOT0O Hacoca

DuiabTpOBaHME

HeonHopoanble cucteMsl, Kilaccu(puKalus JUCTIEPCHBIX CUCTEM
OunpTpoBaHue (TEOPETUYECKUE OCHOBBI, allllapaTypHoe 0(OpMIICHHE):
- (hunpTpOBaHUE MO/ IEHCTBUE Tepenaaa JaBICHUs

- eHTpoOe)kHOE PUIbTPOBaHKE (LIEHTPUPYTUPOBAHUE)

Mokpas ouncTKa razoB

Br160p MeTO0B 1 anmapaToB IS pa3eleHUs] HEOJHOPOIHBIX CUCTEM

JJIeKTpoJIu3

3akonsl Dapanes
Onekrponu3 NaCl (2 tumna 3mexTposin3epos)
Dnexrponu3 paciuiaBa NaCl
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DIEKTPOIIH3 BOIBI

[Monmyuyenne Al anexTponmzom
Heo6x01uMOoCTh MPUMEHEHHUS SJICKTPOIIH3a
[TpumepsI AMEKTPOXUMHUIECKUX MTPOIIECCOB

Koaryasinus

Koarynsmust u rokysius

CrpoeHue KOJUTOUHON YaCTHUIIhI

OTcTOMHUKHN

3aBuCUMOCTb 3P(HEKTUBHOCTH KOATYJISIIIMU OT Pa3IU4HbIX (PaKTOPOB

Boaonoaroroska

[Ipumecu B Boge

TexHomornyeckne CxeMbl OYMCTKM BOJBI B 3aBUCUMOCTH OT LIeJIEd M 3a7ad
XUMHUYECKOTO MPEIITPUATHS.

OcHOBHbIE oONepaluy BOJONOJArOTOBKU. AmmnaparypHoe oQopmieHue u
TEOPETUYECKUE OCHOBBI METOJIOB.

Pa3nuuHbie TUIBI KECTKOCTU

Metonbl yMsTrueHus: BOJbI

HNonoooMenHrku. CTpoeHre U IPUHIUI padOTHI.

Pextudurkanus

CymHocTh mpornecca AUCTHIUISAIMU (TpocToi meperonku). Ilpeumyiectsa
NEeperoHkn ¢ jAeduerManueil. AmnmnapatrypHoe o(OpMIIEHHE JUCTWUISIIUU B
71a00paTOPHON NMPAKTUKE U HA IPOU3BOJICTBE.

CyIHOCTh MeTOJa NEPEeroHKH C BOJSHbIM mapoMm. OOjacTb NpPUMEHEHUs
METOo/A.

CymHOCTh MeToJa MOJEeKyJIsapHOM auctwuisauuu. OO01acTh NpPUMEHEHHUs
METOo/A.

[Mpunuun pextuduxanuu. [TOoTOKM XKUAKOCTHM M Mapa B MEPUOAUMYECKOM H
HEIMPEPBIBHOM MPOLIECCAX PEKTU(DUKALIUY.

AnmnapatypHoe odopmiieHHe peKTU(PUKALMKU B JTaOOPATOPHOM MPAKTHKE U Ha
IIPOU3BOJICTBE.

Croco0bl pacmoioKeHHsI B PEKTU(PUKAIIMOHHBIX KOJOHHAX KUMSTUILHUKOB U
nedaerMaTopos.

dnermoBoe unciio. MuHUMalibHOE U padodee (prrerMoBbIe YuCIa.

KpuBas paBHOBecHs U paboune JTUHUU PEKTU(DUKAIUH.

Teopernyeckas cTyneHb pasieieHusi (TeopeTudeckas Tapesika) B Ipoliecce
pexktudukanuu. BeicoTa, SKBUBAJIEHTHAS! TEOPETUYECKOM TapesiKe.

['padmyeckuit MeTo onpeaeeHns Yiciia TEOPETHUECKUX TapEIOK.

51



Cxema yCTaHOBKM M PEKTU(UKALUU CMECeH, coaepxkamux Oosiee ABYX
KOMIIOHEHTOB (TpeX-, YETBIPEX, ..., N-KOMIIOHEHTHBIX CMECEH).

CyImHOCTh METO/a AKCTPAKTUBHOM M a3e0TponHoi pektuduxarnuu. Odnactu
PUMEHEHUS METO/IOB.

Cy1mHocTs npotiecca BolnapuBaHusi. O01acTh €ro NpakTU4eCKoro IpUMEHEHUS.

daoranus CuToBbIl aHAJIN3

Krnaccudukanus nporeccoB U3MelIbyeHHs..

[ToaroToBka ChIpbs K epepadoTKe

MeTob1 060TaIeHUs CHIPhS PA3HOTO arperaTHOTO COCTOSTHUS.

PaccenBanue, rpaBUTAMOHHOE pa3JeieHue, QIOTaIMs, 3JICKTPOMArHUTHAsS
cenapanus

Pabota runepcopOepa, hroTalluoHHON KaMephl

XapakTepucTUKa TBEPAbIX MaTEPHUAaJOB: IUIOTHOCTh, HACBHIMHASA IJIOTHOCTD,
MIOPO3HOCTh, TPAHYJIOMETPHUIECKHIA COCTAB.

Kpurepuu onennBanus
Ouenka TpebdoBanus

«324YTEHO» CryneHT nokasaj pa3BepHYThIM OTBET Ha BOIIPOC, 3HAHUE
JUTEpaTyphl, OOHAPYX UJI IOHUMAaHUE MaTepuana,
000CHOBAHHOCTb CYK/IEHU, HETOYHOCTH B OTBETE HCIPABISET
CaMOCTOSITENIBHO.

«He 32YTEeHO0» CryneHTt oOHapyXUBaeT HE3HAHHE BOIIPOCA, HEYBEPEHHO H3J1araeT
OTBET.

TemaTuka npeseHTauui

[IpesenTanus u Aokiaa sBIAIOTCS (opMoi 3amuThl pedepara Mo Teme
«ITpousBoacreay:
Tembl pepepaToB « XuMHYECKHE MPOU3BOACTBA)

Meranon

YKCyCHBIM aHTUAPU U YKCYCHAsI KMCIIOTA
dopmanbaerug

N3onpen

Crupon

KanponakraM u CHUHTETHYECKOE BOJIOKHO

[TosmmcTupon

byraaueH-cTUpOJIbHBIN KaydyK

. MI301peHoBBIN KaydyK

10 [lepepaboTka KUAKOTO TOIIUBA (KPEKUHT, pUGOPMUHT)
11.TlepepaboTka TBepAOTO TOIIMBA (Ta3uduKaIus, KOKCOBAHUE)
12.11pou3BOACTBO YyTyHa U CTaIN

CoNOOR~ODE
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[Tnan pedepara mo Temam XUMHUYECKHUX MTPOU3BOICTB:

1.  CsIpbe, ero MOAroTOBKa, 0OOTaIeHIE
2.  Crpoenue, pu3ndeckne 1 XUMHUECKHUE CBOMCTBA MOTy4aeMOro BellecTBa
3. YpaBHEHHUS XMMHUYECKHUX Peakiui mpoliecca
4, TexHoJiornyeckas cxema IMpOU3BOACTBA
5. HCHOHBBY@MBIG TCXHOJOTHYCCKHUC IIPUCMBI, paCUCThI
6. Ouucrka
7.  DKOJIOTMYECKHUE aCHEKThI MPOU3BOJICTBA
8.  HampaBnenus ncronp30BaHUS MPOIYKTA
9. OcnoBHble pousBoautTenn B Poccun u 3a pydexom, Macitadbl TPOM3BOJCTBA
KpuTtepun oneHKku npe3eHranuu
- 2 pasna 3 6as1a 4 6ana 5 0aJL10B
£ (HeynoBJieTBOp | (ya0OBJIETBOPHUTE (xopouuo) (OTJINYHO)
= HUTEJbHO) JIbHO)
o
Kpurepun Coneprxanue KpuTepHeB
[TpoGiema He [IpoGnema [TpoGiema packpsiTa. [Tpobnema packpsiTa
o pacKpbITa. packpbITa He [IpoBenen ananus MOJHOCTBIO.
= 2 OTCyTCTBYIOT MIOJIHOCTHIO. npobiieMsl 0e3 IIpoBenen ananus
i 8 BBIBOJIBI BeiBosibI HE NPUBJICYCHHS npoOIeMbl ¢
< 'S CIIeTIaHbl W/WIN JIOTIOJTHUTEITLHON NPUBJICYCHHEM
8 é‘ BBIBOJIBI HE autepaTypsl. He Bce JOTIOTHUTEIIbHOM
000CHOBaHBI BBIBOJIbI C/ICJIaHbl H/WJIH | JTUTEPATYphl. BBIBOIBI
000CHOBaHbI 000CHOBAHBI
IIpencraBnsiema | IlpencraBisiemas | IIpencrasisemast IIpencrasnsiemas
g uHpopmanus | HHGopmauus He | HHGopMalus He uHpopmanus
JIOTUYECKH HE CHCTEMaTU3MPOBA | CHCTEMAaTU3UPOBaHA CHCTEMaTH3HPOBaHa,
cBs3ana. He Ha W/WIM He NIOCJIeIOBaTENbHA. NoceoBaTeNbHa U
® VICTIOJIB30BaHbl | TIocienoBarenbHa | Mcnonp3oBaHo Ooee 2 | JIOTHYECKH CBsI3aHA.
= npodeccronanp | . Mcnonb3oBaHo | mpodecCHOHANbHBIX Hcnons3oBano 6omee
% HbIE TEPMHUHBI. 1-2 TepMHHOB. [IpencraBien | 5 npodeccruoHanbHBIX
s OtcyTcTBYeT npoQecCHOHaNbH | HIUTFOCTPATHBHBIN TEPMHHOB.
= WUTIOCTPATUBHBI | bIX TEPMUHA. MaTepuai B Buzae 6mok- | Ilpencrasnen
2 il MaTepuai B WnnroctpaTHBHBI | iMarpamm, npoduien CaMOCTOSITEITLHO
= BHUIE OJIOK- 1 MaTepuan B CIIETIaHHBIH
Jarpamm, BuUjIe OJIO0K- WILTFOCTPaTHBHBIH
npoduieit JMarpamm, MarepHai B BUIE
npoduieit 610K~
3aMCTBOBaH auarpaMm, npoduei
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He Hcnons3oBansl Hcnons3oBaHbl [Iupoko
o UCIIOJIb30BaHbl | TEXHOJIOTUU TexHojoruu Power Point. | ©Cronb30BaHbI
E TEXHOJIOTHH Power Point He 6onee 2 ommbok B texHosoruu (Power
= Power Point. yacTu4HO. 3-4 [peICTaBIsIC MO Point u mp.).
E. Bonbie 4 OLIMOKY B uHpopMauu OTCyTCTBYIOT
= oIIM0OOK B MPEACTABISIEMOM OIIMOKH B
© npezicTaBiIsieMo | mH(popMauu MPEeCTaBIAeMOI
1 nHdopmanuu nHpopmarun
S Her orBeToB Ha | TOJIBKO OTBETHI OTBeTHI Ha BOIIPOCHI OTBeTHI Ha BOIIPOCHI
; § BOIPOCHI Ha 3JIEMEHTAapHbIEC | MOJIHBIE W/WUJIN YACTUYHO | MOJHBIE, C
5 = BOTIPOCHI MIOJTHBIE MIPUBHUICHAEM
R S PUMEPOB U/WJIN
= MOSICHEHUI

TemaTuka J1200paTOPHBIX PadoT

JlabopaTtopnass pabdora Ne 1. Texnmka O0e30macHOCTH. 3HAKOMCTBO €
o0opynoBaHueM J1a0opaTopum 3HAKOMCTBO C OOOpYJOBaHUEM JabOpaTOpuUu U
TEXHUKOUN 0€301aCHOCTU

JlaGoparopHasi pabora Ne 2. DiieKkTpo.Jau3

Ha npumepe »snextposim3a pacTBopa cyibpara MEAH H3y4aeTcs Mpolecc
ANEKTPONIN3a. BBIMOTHAIOTCA pacueThl oKa3aTeslei mpoiecca

JlaGopaTopHnasi padora Ne 3. Bogonoaroroska

MeTtongoM  MOHOOOMEHHOM  COpOLUMHU  YCTpaHseTCsl  JKECTKOCTh  BOJBIL.
PaccuuthiBaeTcsi kapOoHaTHasi, HEKapOOHATHASI M OOIIAsA KECTKOCTh M MapaMeTphbl
npoiiecca.

JlaGopaTopHnas padora Ne 4. Koaryasiuust

N3yuaercss mpolecc KOaryiasiluu, PacCUUTHIBAIOTCS IJIOTHOCTh CYCHEH3UHU H
CKOPOCTB €€ OCaXKICHHUS

JlabopaTtopuass padora Ne 5. Pexkruduxamus W3yuaercs mpoiiecc
pekTuduKanuu cMecu Boa-CrupT.

JlaboparopHasi padora Ne 6. Duoranus

N3yuaercss oauH U3 crnocoOoB oboraiieHus cbipbs. [IpoBoautcs paszneneHue
CMECH TIECKa U YISl B 1a00paTOPHOM yCTaHOBKE

JlaGoparopHnasi pabora Ne 7. Texkcroaur

[Tomy4aroT dheHONPOPMATTBLASTHIHBIN TTOJUMEP U KOMIIO3UTHBIN MaTepuan

JlaGopaTopHnasi padora Ne 8. Cyxasi neperoHka JpeBeCHHbI

[IpoBOAST CyXyl TMEPErOHKY JPEBECUHbI HUCCIEAYIOT KOJUYECTBEHHBIM W
KaueCTBEHHBIN COCTaB MPOIYKTOB.

JlaGoparopHasi pabora Ne 9. MatepuajibHblii 0ajianc

Pemaercs 3aaua no pacuetry MaTepHalibHOTO OanaHca

JlaGoparopHnas padora Nel(. Temiooraaua
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[IpoBOIUTBCA SKCHEPUMEHT IO HW3YUYEHHUIO IIpollecca MEepeHoca TEIUIOTHI.
Ocy1ecTBisIeTCA pacyeT ¢ UCIOJIb30BAHUEM KPUTEPUATIbHBIX 3aBUCUMOCTEM.

Jlabopatopnas padora Nell. @uiabTpanus I[IpoBoAMTHCS 3KCHEPUMEHT IO
U3YYEHHUIO Tporiecca GuiabpoBaHus Mpu atMochepHoM naBieHUU. OCyIECTBIsIETCS
pacyeT KOHCTaHT (PUIbTPOBAHUS.

JlabopaTopHnasi padora Nel2. YaejbHasi IOBEPXHOCTh

[TpoBOIUTHCS AKCIIEPUMEHT M0 ONPEECICHUIO YACIbHOU TOBEPXHOCTH CHITYyUYEro
Matepuana mno meroxy [epsruHa (MeToj razompoHunaeMocTt). OcyliecTBIseTcs
pacyer.

JlaGopaTopuas padora Nel3. CurToBblii aHAIN3

[TpoBOIUTHCA SKCIEPUMEHT IO U3YUEHHUIO PACCENBAHMS U TPAHYJIOMETPUUYECKOTO
aHanu3a. OCyIecTBIIsIETCS pacyeT.

JlaGopaTtopnasi pabdora Ne 14. Pacyerpl B peakTopax Ppa3HOro THIA
[TpoBoauThCS paboTa MO M3YUEHHUIO pacyeTra peakUuid pa3HOro THUIA B PeaKkTopax
pasHoro tumna. Pemarorcs 3aagadn.

Kpurepuu oueHku j1a00paTOpHBIX padoT

Onenka TpeboBanus

CrTyzneHT BBINOJNHSET J1abOopaTOpHYIO paboTy B THOJHOM OO0BEME ¢
COOJIFOJICHMEM  HEOOXOIUMOW  IOCIEeOBaTEIbHOCTH  IMPOBEACHHUS
«3aumeno» M3MEPEHUH, NPABWIBHO CAMOCTOSTEIBHO ONpEAesieT Meidb pPadOThI;
CaMOCTOSITENIbHO, PALlMOHAJIBHO BHIOMpaeT HeoO0Xxoaumoe 00opyroBaHME
JUIL TIOYYeHUs HamOoJiee TOYHBIX Pe3yJbTaTOB INPOBOAMMON pPaOOTHI.
I'paMOTHO M JIOTMYHO OMMCHIBAET XOJ PabOTHI, MPABUIBHO (HopMyTUpyeT
BBIBOJIbI, TOYHO M aKKypPaTHO BBITIOJHSET BCE 3alUCH, TAOJIHIIBI, PHCYHKH,
YepTeKu, rpauKy, BBHIUMCIEHUS U T.N., yMeeT 0000mare (hakTuyeckui
Marepuai. JlomyckaeTcsi ABa/Tpu HEOUETA UIIU OJHA HETpyOast ommoka u
oJMH Hefou€Tr. PaboTa cooTBETCTBYET TpeOOBaHUSIM U BBIIIOJHEHA B CPOK.
«He 3aumeno» | CTyIEHT BBITIOIHUI pabOTy HE OTHOCTHIO, 00BEM BBITIOJTHEHHOW YacTH HE
MIO3BOJISIET CIeNIaTh MPABUIIbHBIE BBIBO/IbI; HE ONPEEIIIET CAMOCTOSTENEHO
1enb padoThl; B X0J€ padOThI IOMyCKaeT OAHY U Oojee rpyOble OMUOKH,
KOTOpbIE HE MOXET HCIPaBUTh, UM HEBEPHO NMPOU3BOAMT HaOIIO/IEHUS,
U3MEpEeHUs, BBIUMCIEHHUA M T.II.; HE yMeeT 0000marh QakTHUYeCKHit
Mmatepuai. JlabopaTopHas paboTa He BBINOJIHEHA.

TemMaTuka KOHTPOJIbHO-PACYETHBIX padoT

I1. IlncbMeHnHbIe padoTHI

1. Tect (IIP-1) (Cuctema craHAapTHU3UPOBAHHBIX 3a/IaHUI, MO3BOJSAIOIIAS
aBTOMATU3UPOBATh MPOLEAYPY U3MEPEHUS YPOBHS 3HAHUN U YMEHUI 00y4aroierocs.
[IpoBonstrca mo pazgenam: «OCHOBHBIE MPOLECCHl XMMHYECKOM TEXHOJOTHH» U
«AmmapaThl IS XUMHYECKUX TIporieccoB») - MOoHI TECTOBBIX 3aMaHui (3alaHUs C
OTKPBITBIM OTBETOM ).
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IIpuMepsl TECTOBBIX 3aJaHUM:
Bonpocs! 1 3a1aHus 110 pa3aeny
« XHMHMKO-TEXHOJIOTHYEeCKH e NMPOLecChD)
Bapuant Ne 1.

1. PacrionokuTh B MOPSIAKE UX MOSBICHUS CIIOCOOBI MOJIETTUPOBAHMUS:

MaTeMaTU4ecKoe

HIMIIEPUUECKOE

KpUTEpHAIbHOE

2. 1300pa3uTh cxeMy perukia

3. CiocoObl 060TaIIeHus ChIPhS 3aBUCST OT €TO............

4. DNEeKTPOMArHUTHOE pa3/iesIEHUe OCHOBAHO HA Pa3IUYHOM. . ...........

5. Beicume kapOOHOBBIE KUCIOTHI IPUMEHSIOT BO (DJIOTALIUH KaK............

6. TemnooOMEHHWUK C TOpsYeld BOJMONH HAXOAWTCI B 30HE ............
rurnepcopbepa

7. JecTKOCTb BOJBI CKJIAJIBIBAETCA U3 .......

8. VYpaBHeHUe peakIy yCTPaHCHHs] BPEMEHHOH JKeCTKOCTH BOJBI (pochaTHIM
METO/OM .........

9. Kakas macca coapl HeoOXoIuMMa JUIsl YCTpaHEHHUsS! KECTKOCTH 1 J BOJBI,
HACBIIEHHOTo cyabdarom Kambius rpu 20° C, ecM pacTBOPUMOCTB MOCIENHETO 2
r/n?

10. [ns ymanmeHust TBEpABIX MPUMECE B CTOYHBIX BOJAaX MPUMEHSIIOT METOIbI

11. Cxema amnmapata AJi1 yMSTYEHUS BOJIbI COJOBBIM MJIM U3BECTKOBO-COJAOBBIM
METO/IOM.

12. TIpormecc, B KOTOPOM IBIIKYIICH CHIJION SBISETCS pa3HUIIA TEMIIepaTyp,
Ha3bIBAETCH. ......

13. BeIpaskeHue aiisi KOHCTAaHTBI CKOPOCTH T€TEPOTeHHOTO MpoIiecca. . ...

14. OcHOBHOE ypaBHEHHUE TUJIPOCTATUKU UMEET BUJ. . ...

15. JIBmkyuias cuia npoiecca GuibTPOBAHUSA - ......

16. TemutoBoit kputepmii HyccenbTa. ........

17. Jlns marpesanus Boiue 170°C ucrons3yior. . .. ......

18. Pexynepatopsi-3To......

19. M300pa3uth KOHACHCATOP CMEIICHHUS. ... . ..

20. IIpu KOHBEKTHUBHOMN mudy3un Macca BEILIECTBA paBHa
IPOU3BEAECHUIO. . ........

21. Ha nmarpamme «COCTaB CMECH — TeMITepaTypay HIDKHSS KpUBas Ha3bIBACTCS

22. CHH3Y pEeKTU(PUKALMOHHON KOJOHHBI PACIIONIOKEH. . ... ...

23. Heduermarop AenUT mapbl HA ........... 1 S

24. ®nerma 1o CoCcTaBy SIBJISCTCH ........

25. N300pa3uTh MICHOYHYIO pEKTU(UKAITMOHHYIO KOJIOHHY.

26. CeneKkTHUBHOCTHIO HA3bIBACTCA. ... ...

27. Koncranta paBHOBecHsl JUisl OOpaTUMON SHIOTEPMHUUYECKOW PEAKIUU C
pPOCTOM TEMITIEPATYPHI ..........
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30. OObemMHasi CKOpPOCTh B KOHTAaKTHOM ammapaTe OINpeAeNsieTcs IIo

dbopmyse.......
31. Pacunrarh pacxoaHbie KOAPGHUITUSHTHI 10 CHIPHIO B IPOM3BOACTBE ocdara

ammoHnus. PocdopHast KUCIOTa UMEET KOHLIEHTpauio 58%, a aMmMuak coepxut 2%
BJIATU.

Bonpocel u 3aganus no pasageny
« Anmaparsl I XMMHYECKHX MPOLECCOB)
Bapuant Ne 1.

1. ITo pexxuMy IBMKEHHS IOTOKOB BEIIECTB PEAKTOPHI AT HA. .......
2. OCHOBHBIM KpUTEpHEM PaOOTHI peaKkTopa SBISAETCH .......
3. Kakoe Bpems notpeOyetcs ais goctuxenus ya=0,85 B PUC-H, ecnu nporecc

onuckIBaeTcs peakiuei A— R, ¢ koHcTtanToit ckopoctu 0,12 MuHL, a KOHLIEHTpAaLUs
BeIeCcTBa A B OTOKE PaBHA 3 KMOJIBb/M>,

4. PacueTHOe ypaBHEHHE peaKkTopa HACAIBHOIO CMEIICHHUS, paboTaloImero B
NEPUOIUYECKOM PEKUME. ... ...

5. 306pa3uth rpaduuecku 3aBucumocts c=f(X,y,z) ms PUC.

6. Db dextuBnocts PUC-H ............. , ueM PVIB-H.
7. Bpemst npe6biBanust B PUC MokeT ObITh pacCUMTaHO YEpE3 €ro 00beM 10
dbopmyre........

8. Kackag — 310 ...........

9. IIppurHaAMM OTKJIOHEHUS PEAKTOPOB OT MJICAJIBHOTO PEKUMA ABJISIFOTCA. . . . .. ..

10. Kputepwuii I[lexie Beipaxaecss GOpMysion. . ...... Y 03HAYaeT.......

11. lnsa muddy3HOI MOJEIN YIUTHIBACTCS IEPEMEIITUBAHUE. . . . . ...

12. B ypaBHeHHUE TEIIOBOTO OanaHca peakTopa BXOJAT CIaraeMeale. . ... ..

13. Yro o3HayaeT kaxkJaas BeJIMYWHA B BhIpakeHUU VAH M KakoW CMBICT UMeEET
BCE BBIPAKECHHE?

14. Bun ypaBHEHHMsI TEIJIOBOTO OaJlaHCa 3aBUCHUT OT.............

15. Hzo6pasuth 3aBucumocth y = f(T) i Kackama peakToOpoB ¢
TEIUI00OMEHHUKAMHU MEX]Ty HUMHU.

16. ckycTBEHHAsi HECTALIMOHAPHOCTH — ATO.......

17. PacuutaTh pacxoaHbie KOd(PGUIIMEHTHI MO CHIPbIO B TPOU3BOJICTBE (pocdaTa
ammonusi. @ocdopHas KucioTa umeeT KoHieHTpaiuio 58%, a amMuax conepxkut 2%
BJIATH.

1. Kuakxodasznas peakuus omnucbiBaerca peakuued 2A—R C koHcranToin
CKOpPOCTH paBHOH 2,31/Mo1b * MuH npotekaeT B PUC-H o6semom 0,4 M3, O6beMHbIi
pacxon peakuuoHHOM cmecu = 3,6 M/u, ecimu Cao=0,5 xmonn/m®. Haiitu
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POU3BOUTENILHOCTh PEaKToOpa Mo MpOAyKTy R u paccuutaTh 00beM peakTopa
BBITECHEHUS JIs1 3TOW MPOU3BOAUTEIHLHOCTH.

Kpurepuu oueHkH 3HAaHUH YMEHUM U HABBIKOB MPH TEKYILUe#l NMpoBepKe
OueHka yCTHBIX OTBETOB:
Otmerka "OTiM4yHO"

1. J1aH TOJTHBIN ¥ NIPABWIBHBIA OTBET HA OCHOBE U3YUYECHHBIX TEOPUM.
2. Marepuai MoHAT U U3yYEH.
3. Marepurai U310KEH B ONPEAECIECHHON JOTUYECKON MOCIEN0BATENBHOCTH,

JUTEPATYPHBIM SI3BIKOM.

4, OTBET caMOCTOSITEIBLHBIH.

OrmeTka "Xopomo"

1, 2, 3, 4 — anamoruuno ormetke "OtTianuHo".

S. Jomymiensl  2-3  HECYIIECTBEHHbIC OMIMOKH, WCIpaBICHHBIE IIO
TpeOOBAHUIO yUUTENsl, HAOJI01aach "MIepOX0BATOCTh" B U3JI0KEHUU MaTepHalia.

Ot1meTtka "Y10BIE€TBOPUTEIBHO'"

1. VY4eOHbIl MaTepuana, B OCHOBHOM, H3JI0KE€H IMOJHO, HO TIPU 3TOM
JOMYIIEeHBI 1-2 cylecTBEHHBIE OMMOKU (HapuMep, HEYMEHUE MPUMEHSTh 3aKOHBI U
TEOPHUH K OOBSICHEHUIO HOBBIX (PAKTOB).

2. OTBeT HEeMOJHBIN, XOTA U COOTBETCTBYET TpeOyeMoii riayOrHe, MOCTPOeH
HECBSI3HO.

OrMmeTka "HeynoBjieTBopurteibHoO"

1. He3nanue wiam HemoHmMaHue OOJbIISH WM HanOoJee CYIICCTBEHHOM
4acTH y4eOHOro Marepuarna.

2. JlonyieHsl CyleCTBEHHbIE OMMOKH, KOTOPhIE HE UCIPABISIOTCS MOCTe
YTOUHSIIOIIUX BOMPOCOB, MaTE€pUall U3JI0KEH HECBSI3HO.

OueHka nuCbMEHHBIX padoT:

Kpurepuu te xe. M3 OLeHOK 3a Ka)XIbli BOIPOC BBIBOJAUTCS CPEIHSIS UTOTOBas
OIICHKA 32 MMCbMEHHYIO padoTy.
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