Oo6pasoBaTesnbHas nporpamma; 18.03.02 SHepro- 1 pecypcocbeperaroLme NpoLecchbl B XUMUYECKOW

PefepanbHOE rocyaapcTBeHHOe GH0MKETHOE 06pa30BaTe/lbHOe yupexieHue
BbICLLEro 06pa3oBaHUA
«HOBOCUBUPCKIMIA FOCYAapPCTBEHHbIN TEXHUYECKUIA YHUBEPCUTET»

Kadheapa XumMum 1 XMMUYECKOIA TEXHONOT M

“YTBEPXXOAHKD”
OJEKAH MT®
K.T.H. AHnonsckmin B. B.

PABOUYAS TTIPOTPAMMA YUYEBHOU JIMCLIUTLTAHBI
Pacuér m npoekTHpoBaHue 000PYA0BAHHA XHMHIECKHX MPOH3BOJCTB

TEXHOJIOTNN, He(bTGXVIMVIVI N BUOTEXHO/IOTUN, I'IpO(*)VU'IbZ OCHOBHbIe NpoLECcChbl XMMUYECKUX
npons3BoAcTB N XMMNUYECKas KVI6epHeTVIKa

Kypc: 4, cemecTp : 7
MeXaHVKO-TEXHONOrMYECKWIA (haKybTeT,

CemecTp

Ne Bua featensHocTn 7

1 Bcero 3ayeTHbIX eauHULY 5

(KpegmTOB)
2 | Bcero yacos 180
Bcero 3aHsTWIN B KOHTaKTHOM

3 84

thopme, yac.

4 Jlekymu, yac. 36
MpakTnyeckune 3aHATAA, Yac. 18
JTabopaTopHble 3aHATKSA, Yac. 18

3 HYX B aKTVBHOM 1
7 o 18
MHTePaKTUBHON (hopme, yac.
ATTecTauums, yac. 2
KoHcynbTaumm, vac. 10
10| CamocToaTenbHas paboTa, yvac. 96
Buabl camocTonTeNbHOI paboThl
11 (KypcoBOI1 NPOEKT, KypcoBast KpP
pabota, PI"3, noaroToska K
KOHTPO/bHOW paboTe)
12| Bug attectauum A3

Hosocnbupck 2017



Paboyas nporpamma cocTas/ieHa Ha OCHOBaHWW (pefepasibHOro rocyapcTBeHHOro 06pa3oBaTe/ibHOro
CTaHAapTa BbiCLLEro obpasoBaHWsA NO HanpasneHnio (cneymnanbHocTK): 18.03.02 SHepro- u
pecypcocbeperaroLme NPoLEeCcChl B XUMUYECKOW TEXHOIOTNW, HEDTEXUMUN 1 BUOTEXHONOTMN

& OC BBefeH B aeinctame npmkasom Ne227 ot 12.03.2015 ., gata ytBepxaeHms: 27.03.2015 .

MecTo AuCUMNNHBI B CTPYKTYpe yuebHOro nnaHa: 6nok 1, BapyraTuBHasi, No BbIGOPY CTyAeHTa

Pabouas nporpamma paspabotaHa Ha OCHOBE KOMMETEHTHOCTHOW MOAENM BbINYCKHMKA MO HaNpaB/eHNIO
(cneymnanbHocTm): 18.03.02 SHepro- 1 pecypcocbeperatoLme NPoLecchl B XMMUYECKO TEXHONOIK,
He(hTeEXMUMN 1 BUOTEXHONOTN

Pa6ouasi nporpamma o6cy»/ieHa Ha 3acefjaHnm Kadeapbi

XXT, npoTtokon 3acefaHus Kaeapb! Ne2/1 ot 20.06.2017
YTBepX/AeHa Ha COBETE MeXaHNKO-TEXHO/IOMMYECKOro (hakyibTeTa, NnpoTtokon Ne 5 ot 21.06.2017

Mporpammy paspaboTan:
[IOLEHT, K.T.H. >KykoB B. .
3aBepfytoLnii kadeapoi:

A.X.H. YBapoB H. ®.

OTBETCTBEHHbI 32 06pa30BaTe/bHYI0 NPOrpamMmy:

JoueHT AnapHes A. U.



1. BHelUHwWe TpeboBaHuSA
Tabnuua 1.1

Komnemenuyun ®I0C: I1IK.16 cnocoGHOCTL MOETHPOBATH SHEPro- H pecypcocleperaoniie nponecchl B
HPOMBIIIEHHOCTH; 6 HACHIU CJIEOVIOMUX Pe3YIbmanos 00yYenusn:

34. 3HaTb OCHOBHbIE MOJENM CTPYKTYPbl MOTOKOB, TEMMO0GMEHHbIX U MACCOOBMEHHBIX MPOLIECCOB, METO/bI
NAEHTUMOMKALMW NapaMeTPoOB MOAEMN U YCTAHOBEHWUS afleKBAaTHOCTU MOAEN

y2. yMEeT paccuuThbIBaTh NapaMeTpbl U BbIGUPaTh annapatypy 415 KOHKPETHOTO XUMMKO-TEXHOMOMMYECKOTO

npotgecca
2. TpeboBaHust HI'TY K pesynbTaTaM 0CBOEHUSI ANCLUUMINHbI
Tabnmuya 2.1
PESyI'IbTaTbI N3yveHnsa gncUunnInHbI no ypoBHAM OCBOEHUA (I/IMETb CDOprI opraHumsaunn
npeacTaBrieHne, 3HaTb, YMeTb, BNajeTb) 3aHATUI

PacuéT 1 NpoeKTUpOBaHMe 060py0BaHNS XUMUYECKIX NPOU3BOACTB

MK.16.34 3HaTb OCHOBHbIE MOAE/IN CTPYKTYPbI MNOTOKOB, TEM/I000MEHHbBIX N MaCCOOOMEHHbIX
MpOoLeccoB, METOAbI NAEHTUMMKALUN NapaMeTPOB MOAENN N YCTaHOB/IEHUSA aleKBAaTHOCTU
MoJenu

1.0 THmax TeXHOIOrMIECKOTO 000PYIOBAHHS U 00IACTIX WX IIPAMEHCHHS Nexuuu; MpakTUYeCKMe 3aHATUS;

JabopaTopHble paboThl;
CamocTosTenbHasa paboTta

2.0 npuHIMIAX TeXHOIOIMYECKUX W KOHCTPYKTHBHBIX PACUETOB TEXHOIOIMIECKOTO | [lekun; MpaKTUYECKe 3aHATUS;

obopy roBaHus JabopaTopHble paboThl;
CamocTosTenbHasa paboTta
3.1 lpunruns! fefcTBUS U KOHCTPYKIIUH TeXHOIOTNUECKHX alllapaToB U MalluH JNekuyu; NpakTUYecKme 3aHATUS;

JabopaTopHble paboThl;
CamocTosTenbHasa paboTta

4 Ilopsijok 1 criocoObl pacuEToB TEXHOJIOTHIECKOI0 000pY JOBaHUSI Nexuyu; TNpakTUYeCKUe 3aHATUS;

JabopaTopHble paboThl;
CamocTosTenbHasa paboTta

MK.16.y2 yMeeT paccumTbiBaTb NapameTpbl U BbIGMPaTh annapaTtypy A1 KOHKPETHOro
XMMUKO-TEXHOI0TMYECKOro npoLiecca

5.BoIOparh THIL U KOHCTPYKIIMIO aIlIapaTa Jyisl 3a JAHHOTO TEXHOIOIHYECKOTo Nekuyn; MpakTUYECKMe 3aHATUS;

nporiecca J1abopaTopHble paboThl

6.1Ipon3BecTr MOBEPOYHBIH PACUET anmapaTa JJlsl 38 JAHHBIX TEXHOIOTHIECKIX Nexumu; MpakTUYeCKMe 3aHATUS;

IIapaMeTpoB NabopaTopHble paboThbl;
CamocTosaTensHas paborta

7 Paccunrarh OCHOBHBIE MAPAMETPHL M KOHCTPYKTHBHBIE PA3MEPHI Nexuyu; TNpakTUYECKUe 3aHATUS;

TEXHOJIOTHYECKOTO allllapata, BHOpATh ONTHMAIIBHbIA alllapaT W3 KaTajoros. JlabopaTopHble paboThl;

CamocTosaTenbHasa paboTa

3. CopepxaHue 1 CTPYKTypa y4e6HOM ANCUMNINHBI

Tabnuua 3.1
CcblIIKM Ha
TeMbl NeKLNA AKTUBHBIE | (o0 pesynbTaThl
hopmbl, Yac.
0by4eHus

Cemectp: 7

AvpakTnyeckas euHMLA: BbinapHble YyCTaHOBKM

1. OnpegeneHus.

Mpovecc BbinapuBaHns, Ha3HauYeHUe, MeTObI.
Knaccugmkaumsa BbinapHbIX YCTaHOBOK. TpeboBaHus K 0 2 1,2,3,4,56,7
BbIMapHbIM ycTaHoBKaM. COCTaB NMPOeKTUPOBaHNA BbINapHbIX
YCTaHOBOK.




2. CXeMbl 1 KOHCTPYKLMW BbINapHbIX YCTAHOBOK.

CXeMbl 1 KOHCTPYKLMW TPYBUaTbIX BEPTUKa/IbHbIX BbIMapHbIX
annapatoB. CxemMa O4HOKOPMYCHOW BbINapHOi YCTaHOBKM.
Cxema MHOrOKOPMNyCHOM BbIMapHOL YCTaHOBKMW.

1,2,3,4,56,7

3. MaTtepuanbHbIii 1 TENI0BOI 6anaHCbl BbINAPHOW YCTaHOBKMU.
MaTepuanbHblil 6anaHc. TennoBble 6anaHCbl: 06LLMIA 1 ero
COCTaBHble YacTu.

TennoéMKOCTb PacTBOPOB B 3aBUCUMOCTM OT KOHLIEHTpaLMW.
Y penbHas TennoTa napoobpasoBaHUA B 3aBUCUMOCTYN OT
AaBneHus.

1,2,3,4,56,7

4, TemnepaTypa KUNeHns pacTeopa.

TemnepaTypHas Aenpeccus: rmapoanHaMuyeckas,
rMApoCTaTUYeCcKas, KOHLEHTpaLMOHHasA. 3aBUCUMOCTb
TemnepaTypbl KUMeHWS pacTBOPOB OT KOHLEHTPaLMW: 3aKOH
Payns, abynmocKonuyeckas KOHCTaHTa. 3aBucMMOCTb
TemrnepaTypbl KUMeHWs OT 4aB/IeHNA: Mo 3aKOHY Payns,
npaswno babo 1 nonpaska CTabHNKOBA, NPaBWI0 TNHEAHOCTU
XUMUKO-TEXHNYECKUX (PYHKLIWIA.

1,2,3,4,56,7

5. Tennonepegaya B BbiNapHOM anmnapare

0

1,2,3,4,56,7

OvpakTndeckas egnHmya: CyLlinnbHble YCTaHOBKN. PacyéT CyLIM/IOK.

6. Mpouecc cywkun. ObLme cBeaeHus.

0

1,2,3,4,57

7. Pacuét 6apabaHHbIX CyLLUWIOK.

MartepuanbHblii 1 TENI0BOI H6anaHcbl, PacxXog Tenna u
BO3/yXa Ha CyLLUKY.

FabapuTtbl 6apabaHa. Bpems cyliku. YacTtoTa BpalleHMs
6apabaHa 1 MOLLHOCTb.

1,2,3,4,57

8. PacuéT pacnbinTesibHbIX CYLLUSIOK.

30HbI B pacrnblnMTeNibHON CyLInKe. Paguyc daken pacnbiia.
O6bEMHbIE XapaKTEPUCTUKM TeNJIoMaccoobMeHa.
OnpefeneHve reoOMeTPUYECKNX Pa3mMepoB CYLLNIbHOM
Kamepbl. CpefHsasa TemnepaTypa v AINTEeNIbHOCTb CYLLKM.

1,2,3,4,57

9. PacyéT cnoeBbIX CYLLMMOK.

MmgpaBanMyeckoe conpoTMBEHME NOABVXXHOIO U
HenoABMXXHOr O CoS.

CKOpOCTb rasa, BbICOTa C/108 U pasMepbl CYLLUIIKN.
TennomaccoobMeHHbIe XapaKTePUCTUKN CYLUWKA: 06bEMHbIE
1 NOBEPXHOCTHbIE KO3PMLUMeHTbI Tennonepegayn. Cyluka BO
B3BELLEHHOM COCTOSIHMW; BUXPEBbIE N MHEBMATUYECKME
Cywnnkm (Tpyba-cylumnnka): onpegeneHne 06bEMHOro
KoahthmumeHTa TennoobMeHa, OCHOBHbIX Pa3MepoB,
rMApPaBINYECKOro CONPOTUBNEHUS.

1,2,3,4,57

AvpakTnyeckas eanHmua: MaluvHbl A1st U3Me/lbUYeHUs] MaTepuasioB

10. N3menbyeHne MaTepranos.

Mpouecc nsmenbyeHns. OCHOBHbIE XapaKTePUCTMKM NpoLiecca.
Teopun nsmenbyeHns: PUTTnHrepa, Knpnmyesa,
BHWWcTporigopmatl. Crnocobbl 3MeNbyeHus,
Knaccudurkaums nsmenbumTeneil.

1,2,3,4,57




11. Pacuét obopynoBaHmue 41 U3MebYeHUst MaTepmasos.
O6nacTb NPUMEHeHWs, NPUHUMN AelicTBUSA (Cnaigpbl).
LLlekoBble ApOOUKN.

KoHycCHble Apo6unku. Bankosble apobusku. Opobunku
YZapHOro feiicTauns. 0
BapabaHHble n3MenbunTeny (MebHNULbI). M3menbunTenu
pa3faB/IMBAOLLErO U UCTUPAIOLLIErO AencTBrsA. MenbHMLUbI
YAApHOro felicTBMS. BMOpaunoHHbIe 1 CTPYHbIE

6 1121314151617

N3MenbYnTENN.
Tabnuua 3.2
CcbIfIKN Ha
AKTUBHbIE
Tembl nabopaTopHbIX paboT Uacbl | pesynbTathbl YyebHana fesaTe/IbHOCTb
hopmbl, yac.
06y4YeHuns
CemecTp: 7
OnpakTnyeckasn eanHuLa: BeinapHble yCTaHOBKU
OnpegeneHne aenpeccuii B
o o Koprycax BbINapHO yCTaHOBKM.
1. MaTepuanbHbIN 1 TENI0BON
0 4 1,4,7 BbINnonHeHWe pacyeta

GanaHChl BbINapHOI YCTaHOBKM

MaTepuanbHOro 1 TenI0BOro
6anaHca BbIMapHOI YCTaHOBKM

2. KoaththmuyeHTbI TENI00TAa4N 1
Tennonepefayun B annaparax 0 4 2,4,7
BbINAPHOI YCTaHOBKM

CTy[eHTbl BbINOHAKT pacyeT
KO3(h(hMLIMEHTOB TENIOOTAAUN W
Tensonepefayn B annaparax
BbIMapHOW YCTaHOBKM

Anpaktudeckan egnHmuya: CylinbHble YCTAHOBKN. PacyéT CyLnIOK.

3. Cymnsika ¢ ncesaooKMXeHHbIM

0 4 1,2,4,7
Ccnoem

CTyfeHTbl BbINOMHSIOT pacyeT
OCHOBHbIX NapaMeTPOB CyLLUM/KM
C NMCEBA0OXKIKEHHBIM C/IOEM

ﬂII/I,D,aKTI/I'-—IeCKaFI eanHunua: MaluuHbl ana N3Mesib4eHna matepunasioB

CTyAeHTbI BbIMO/HAKT pacyeT

6. LLlapoBas 6apabaHHas MefibHULA 0 6 1,2,3,4,5, 6, 7|0CHOBHbIX NapaMeTpOB LLAPOBOiA
6apabaHHO MeNbHULIbI
Tabnuua 3.3
CcCblIKM Ha
< | AKTUBHbIe
TeMbl NPaKTUYECKNX 3aHATUN Yachbl pesynbTaThbl YyebHasa aesaTeNlbHOCTb
(hopmel, Hac. 06y4yeHns

CemecTp: 7

AvpakTnyeckas euHMLA: BbinapHble yCTaHOBKM

1. PacueT TemnepaTypHoii
Aenpeccuy pacTsopos. Npaswuio
ba6o, nonpaska CTabHMKOBA, 4 4 1,2,4,7
npaBwIo MMHEAHOCTU
(PU3NKO-XUMUYECKMNX (DYHKLWIA

PelLieHMe 3a4a4 Ha Temy

2. 'mapocTaTnyeckas un

2 2 1,2,4,6,7
rMapoaVHamuyecKas genpeccus

PelueHuve 3agay Ha Temy

Anpaktudeckan egnHmuya: CylinbHble YCTAaHOBKU. PacyéT CyLnoK.

3. KoHBeKTMBHas CyLUKa, CBOCTBa

4 4 1,3,45/7
B/IXKHOT 0 BO3yxa

PelueHuve 3agay Ha Temy

4. KOHOYKTUBHbIE CYLUWIKA 4 4 1,4,5,6,7

PelleHne 3a4a4 Ha TEMY

AnpakTuueckas eauHULA: MalluvHbl 418 N3MeSlbYeHUst MaTepranos

5. VIsmenbueHvie TBepabIX

4 4 1,2,4,7
maTepnanoB

PelleHne 3a4a4 Ha TEMY




4. CamocTosiTe/lbHas pa6oTa o6yyatoLLerocst

CcbIIKM Ha
o Yacbl Ha Yacbl Ha
Ne Buabl caMoCTOATE/TIbHON paboThbl pesynbTaThbl
BbIMONHEHWE [KOHCYIbTaLMmn
06yyeHus
CemecTp: 7
1 |Kypcosaﬂ paboTa |3, 4,6,7 40 9

: HoBbI CNpaBOYHNK XMMUKa M TexHonora. Mpouecchbl 1 annapatbl XMMUYECKNX TexHonoruii. Y. 2 /
[OcTposckuia I". M. 1 ap. ; ped. Toma : OctpoBckuia I'. M..]. - CIM6., 2006. - 915 c. : un.. - ABT. yKasaHbl Ha
06opoTe TUT. N.. )KyKoB B. . PacueT 1 KOHCTpyMpoBaHne 060py0BaHNs XMMUYECKUX MPON3BO/CTB
[2neKTpOHHBIA pecypc] : 3NeKTPOHHLIN y4ebHO-MeToaMYecKniA Komnneke / B. W. XKykos ; HoBocub. roc.
TeXH. YH-T. - HoBocnbupck, [2012]. - Pexxum goctyna:
http://courses.edu.nstu.ru/index.php?show=155&curs=2089. - 3arn. ¢ aKpaHa.

2 |ﬂ0,qFOTOBKa K 3aHATUAM |1, 2 |20 0

: HoBbI CNpaBOYHNK XMMUKa 1 TexHonora. Mpouecchbl 1 annapatbl XMMUYECKNX TexHonorui. Y. 1/
[OcTposckuia I'. M. u ap. ; pea. Toma : OctpoBckuid I'. M.]. - CM6., 2007. - 841 c. : uA.. - ABT. yKa3aHbl Ha
06opoTe TUT. N1.. HOBbIIi CNPaBOYHMK XMMMKa 1 TeXHonora. Mpouecchl 1 annapatbl XMMUYECKMX
TexHonoruia. Y. 2 / [Octposckuid I". M. v ap. ; pes. Toma : Octposckuii . M..]. - CIM6., 2006. - 915 c. : wn..
- ABT. yKa3aHbl Ha 060poTe TUT. .. )KyKoB B. . PacyeT 1 KOHCTpynpoBaHmne 060pyA0BaHNS XUMUYECKNX
NPOV3BOACTB [DNEKTPOHHBIN pecypc] : 3NeKTPOHHbIN y4ebHO-MeToAMYeCKUIA KomnneKe / B. . XKykoB ;
HoBocmb. roc. TexH. yH-T. - HoBocnbnpck, [2012]. - Pexxum gocTyna:
http://courses.edu.nstu.ru/index.php?show=155&curs=2089. - 3arn. ¢ aKpaHa.

3 |[l,ononH|/|Teanaﬂ yyebHas feATeNbHOCTb |1, 2,3,4 |16 0

: HoBbI1 cNpaBOYHMK XMMMKa 1 TexXHoora. MNpouecchl 1 annapatbl XMMUYECKUX TeXHonormi. Y. 1/
[OcTposckuia I". M. n ap. ; pea. Toma : OctpoBckuid I'. M.]. - CIM6., 2007. - 841 c. : uAn.. - ABT. yKa3aHbl Ha
060poTe TUT. N1.. HOBbI CNpaBOYHMK XUMKKA 1 TeXHoMora. Mpouecckl 1 annapaTbl XMMUYECKNX
TexHonorui. Y. 2 / [Octposckuid I". M. v ap. ; pes. Toma : Octposckuii . M..]. - CIM6., 2006. - 915 ¢. : wn..
- ABT. yKa3aHbl Ha 060p0OTe TUT. ..

4 |I'Io,u,r0TOBKa K atrectauum |3, 4,6,7 |20 1

: HoBbIli cnpaBOYHMK XMMKKa 1 TexHonora. Mpouecckl 1 annapaTbl XUMUYECKUX TeXHoNoruia. Y. 2 /
[OcTposckmia . M. u ap. ; pes. Toma : Octposekuid I'. M..]. - CI6., 2006. - 915 c. : un.. - ABT. yKasaHbl Ha
o6opoTe TUT. /1. HOBbII CNPaBOYHMK XMMMKa 1 TexHoora. MNpouecchl 1 annapatbl XMMUYECKMX
TexHonoruii. Y. 1/ [Octposckuii I". M. n ap. ; ped. Toma : OctpoBckuid I'. M.]. - CM6., 2007. - 841 c. : un..
- ABT. YKa3aHbl Ha 060poTe TUT. .. XKYKoB B. . PacueT 1 KOHCTpynpoBaHue 060py0BaHNs XMMNYECKIX
NMPOW3BOLACTB [DNEKTPOHHBIN pecypc] : 3N1eKTPOHHBIV y4e6GHO-MeToAMYeCKN koMneke / B. . Y)KyKosB ;
HoBocub. roc. TexH. yH-T. - HoBocmbumpck, [2012]. - Pexxum goctyna:
http://courses.edu.nstu.ru/index.php?show=155&curs=2089. - 3arn. ¢ aKpaHa.

5. TexHonorus oby4eHns

[lns opraHn3aummn n KOHTPOIA CaMOCTOATENbHOW paboTbl 06yHatoLLMXCH, & TaKXKe NPoBejeHNs
KOHCY/bTauuii NPUMEHSIOTCA UH(OPMaLMOHHO-KOMMYHUKALMOHHBIE TeXHonornm (tabn. 5.1).

Tabnunua 5.1
JeAaTenbHOCTb VHhopmauoHHO-KOMMYHMKaUNOHHbIE TEXHOIOM NN
HhopmmpoBaHue e-mail; Moptan HI'TY
KOHCcynbTMpoBaHme Cpefia aneKTpoHHOro 06yyeHns HI'TY
KoHTponb Cpefia aNneKTpoHHOro 06yyeHmss HI' TY

Pa3meLleHme yyebHbIX

MaTepuaios Cpefia an1eKTpOHHOTo 06yyeHns HI'TY; 9b6C




Tabnmuya 5.2

AKTVBHbIE 1 MHTEPAKTVBHbIE (DOPMbI MPOBEAEHNS 3aHATUI

Kofbl hopMmpyembIx

Ne HanmeHoBaHMe akTUBHbBIX (hopM .
KOMMETEeHLU M

1 | Awnckyccus MK.16;

®opmHpyemMble YMeHHs1: 34. 3HATh OCHOBHBIE MOZJENH CTPYKTYPbI IIOTOKOB, TEIJIOOOMEHHBIX U
MacCCOOOMEHHBIX MPOLIECCOB, METOMBI HISH TU(DUKAIINH TAPAMETPOB MOZAENIN U YCTAHOBJICHUS
a7IeKBATHOCTU MO

Kparkoe onucanue npumenenns: O6CyKIeHHe BOMPOCOB MO NPOSKTUPOBAHUIO 00OPYIOBaHUS
XUMHYECKHUX MPOU3BOJICTB

Mogpo6Has nHdopmaums 06 NCNOIL30BaHMKN TEXHONOTMW NMPMBOANTCS B "XKyKoB B. V. PacyeT 1 KOHCTpyMpoBaHue
000pyA0BaHNA XUMUYECKNX MPON3BOACTB [DNEKTPOHHbIN pecypc] : 3NeKTPOHHbIN YUe6HO-METOANYECKMIA KOMMNEKC /
B. W. XKykoB ; HoBocmb. roc. TexH. yH-T. - HoBocmbmpck, [2012]. - Pexxum gocTyna:
http://courses.edu.nstu.ru/index.php?show=155&curs=2089. - 3arn. ¢ s3KpaHa."

6. MpaBunna aTTecTauum oby4varoLmMxcs rno y4ebHom gucumnanHe

[ns atTecTaymm obyyarowmxca no AUCUMNINHE UCnosb3yeTcs 6abHO-PenTUHIOBas CUCTeMa
(BPC), no3sonstoLwas BbICTaBSATb OLEHKW MO TPaauLMOHHON LWKane n 15-ypoBHeBoi ECTS.
KpaTkas nHhopmaums o bBPC npumseseHa B Tabn. 6.1.

Tabnuua 6.1
MuH. o
OueHnBaeMble BUAbI AeSATE/TbHOCTU 06y4atoLmxcs 62 MaKcrManbHbI 6ann

CemecTp: 7

Jlabopamopnas: | 16 | 32
KoHTponupytoLye MaTepuasbl - CIMCOK BOMPOCOB

Ipaxkmuuecrue 3anamus; 7 14

Kypcoesas paboma: Utoro 0 34

KoHTponmpytoLye MaTepuaibl NPUBOAATCS B "YKyKoB B. W. PacueT 1 KOHCTPyMpOBaHWe 060pyAOBaHUS XMMUYECKIX NPOM3BOACTB [SNeKTPOHHLIN pecypc] :
3MeKTPOHHBIN y4ebHO-MeToanYecKniA komnnekce / B. W. XKykos ; HoBocw6. roc. TexH. yH-T. - HoBocubupek, [2012]. - Pexxum focTyna:
http://courses.edu.nstu.ru/index.php?show=155&curs=2089. - 3arn. ¢ 3KkpaHa."

3auem: | 10 | 20

KoHTponmpytoLye MaTepuaibl - CMCOK BOMPOCOB

B Tabnuue 6.2 npenctas/ieHO COOTBETCTBME POPM KOHTPOSIA 3asB/ISEMbIM TPEOOBaHMAM K
pesynbTaTaM 0CBOEHWS AUCLUMMHBI.

Tabnuua 6.2
Koge! DopMbl KOHTPONSA
KOMMETEH
< PesynbTaTbl 06yyeHUs
L 3awumTa [3awmTta 3aue
®roc P | Knikp | 29T

34. 3HaTb OCHOBHbIE MOAENN CTPYKTYpPbl MOTOKOB, TENNO0OMEHHbIX 1 MAaCCOOBMEHHbIX
MK.16 |npoueccos, MeTOAbl MAEHTU(MKALMM NapamMeTPoB MOLENN U YCTaHOB/IEHUS + + +
afleKBaTHOCTU MOAeN

y2. yMeeT paccumTbiBaTh NapamMeTpbl U BbIGUPATb annapaTypy A/1si KOHKPETHOrO
XUMUKO-TEXHOMOMMYECKOro npoLecca

+ + +

®OH/ OLIEHOYHBIX CPEACTB MO AMCLIMMIHE NPeACTaBNeH B NpunoXxeHnn Ne 1 K paGoyeli
nporpamme.




7. lutepatypa

OcHoBHas nMTepaTypa
1. ITanor K. @. [Ipumepsl 1 3a1auu o KypcCy MpOLIECCOB U almnapaToB XUMUYECKOW TEXHOIOTUH :
yuebHoe mocobue st By3os / K. @. [1asnos, I1. I'. Pomankos, A. A. Hockos. - M., 2007. - 575 ¢. :
WL, TaOJI.
2. Iporieccesl U anmapaTthl XUM. TeXHOJI0rHH. OCHOB. TIPOLIECCH M 00OPYIOBaHHE TIP-Ba MTUTMEHTOB,
cycrneHsuit u...: Yu.noc./Makapenko/l. A., HazaposB.H., bapunckuiiE. A. u ap. - M.: HUL]
HH®PA-M, 2016. - 211 c.: 60x90 1/16. - (BO: bakanaspuar) () [SBN 978-5-16-011431-6 -
Pesxum nocryra: http://znanium. com/catalog. php?bookinfo=524388 - 3aru. ¢ sxpana.
3. JleonteeBa A .M. OGopynoBaHre XUMUYECKUX MPOU3BOACTB. HacTes 2 [DneKTpoHHbIN pecypc]:
yueOHoe rmocobue/ A.U. JleonTbeBa— DIEKTPOH. TeKCTOBbIE HaHHbIe.— Tam00B: TaMOOBCKMiA
rocynapctBeHHbId Texunueckuii yausepcuret, 9bC ACB, 2012.— 281 ¢.— Pexum goctyna:
http://www.iprbookshop.ru/64133 . html.— 3BC «IPRbooks»
4, JleouteeBa A .M. O6opynoBanre XMMH4eCKHX POU3BOACTB. Yacts 1 [DnexTpoHHBIH pecypc]:
yuebHoe nmocobue/ A H. JleonTheBa— DIIEKTPOH. TEKCTOBBIE HaHHbIe,— Tam60B: TamOoBCKuMiA
rocynapcrBeHHbIN TexHudeckuil yausepcutet, 9bC ACB, 2012.— 234 ¢.— Pexum noctyna:
http://www.iprbookshop.ru/64134 html.— 3BC «IPRbooks»
5. OcHOBHBIE MPOLIECCHI U ANMapaThl XUMUYECKOW TEXHOJIOTHH | TTOCOOHE MO MPOSKTUPOBAHHIO |
[yueOHOe mocoOue /st XUMHUKO-TEXHOJIOTHYECKUX crienuanbHocteli By3os] / [I'. C. bopucos u np. ]
; mox pen. FO. U. IeitHepckoro. - M., 2007. - 493 ¢. : win.. - [lepeneuarka ¢ u3g. 1991 r..

JononHnTensHasa nuTepaTypa

1. baxmacroB A. M. IIpoekTupoBaHue, MOHTaX U SKCIUTyaTaLlHs TeIIOMacCOOOMEHHBIX YCTAHOBOK
. yueOHOe rmocobue utst By30B 110 crieiinanbHOCTH "TIpoMbinuienHas teriosHepreruka’ / A. M.
bakmactos, B. A. I'op6enko, IL. I'. Yaemva; mox pen. A. M. baknacrosa. - M., 1981. - 336 ¢. :
Ta0J1., CXEMBI

2. CipaBOYHUK MO pacyeTaM rUApaBIMYeCKHX U BEHTUIISUOHHBIX cucteM / [ABT.-cocT. A. C.
FOpreB u ap.]. - CIIG., 2006. - 1152 ¢. : un.

3. CrpaBOYHHMK [0 TETUTOMPOBOAHOCTH JKUAKOCTEN U ra3oB / [Bapradruk u ap.]. - M., 1990. - 348,
[1] c. : Tabm.

4. Bapradgtux H. b. CnipaBounuK 10 TerutopuznyecKkuM CBoricTBaM ra3os u xuakocreii / H. B.
Bapradruk. - M., 1972. - 720 c. : Tabn., rpad.

5. Kadapor B. B. IIpuHipmnsr MaTeMaTiuecKoro MOAETHPOBAHMS XHMHUKO-TEXHOJIOTHYECKUX
cucrem ( BBenenue B CHCTEMOTEXHUKY XUMHYECKHX MTPOU3BOACTR) ;| yueOHoe mocobue / B. B.
Kadapos, B. JI. Ilepos, B. II. Memankun. - M., 1974. - 343, [1] c. : mi.

6. Teopus u pacueT CyIIMILHBIX alllapaToB B3BEIMIEHHOrO Cios ;| yueOHoe rmocodue ms croer. 0308
u 0516 / [[. H. Myxutnuuos u ap.] ; Tamkent. nonurex. uH-T uM. bepynu. - TamkenT, 1986. - 75,
[1]c. : un

7. baxmactoB A. M. Ilpoektuporanue, MOHTaX M DKCILTyaTallUsl TETIJIOUCHOJIB3YIONIUX YCTAHOROK !
yueOHOe mocoOue kst By30B 1Mo cperuanbHocTH "TIpombiiuiennas teruiosHepreruka” / A. M.
Baknactos. - M., 1970. - 567, [1] ¢. : un.

VIHTepHeT-pecypchbl
1. OBC HI'TY : http://elibrary.nstu.ru/

2. OBC «HznarensctBo Jlaney : https://e.lanbook.com/
3. OBC IPRbooks : http://www.iprbookshop.ru/
4. OBbC "Znanium.com" : http://znanium.com/

5.



8. MeTonuecKoe 1 NPorpaMMHoe obecreyeHue

8.1 MeTopaunyecKoe obecrneyeHne

1. HoBsrii cipaBoyHUK XUMUKa U TexHosora. Ilporneccs! u anmapatsl XUMHUYECKHX TexHOIOorui. Y.
1/ [Octposckuii I'. M. u ap. ; pen. Toma : Octposekuii I'. M.]. - CII6., 2007. - 841 c. : mi.. - ABT.
yKa3aHbl Ha 000POTE THUT. JI..

2. XKyxos B. U. Pacuer u koHCTpyHpoBaHue 000pyIOBaHUS XUMHUECKHX IMPOU3BOICTB
[DmexTpoHHbIi pecypc] : ayieKTpoHHbIN yueOHo-MeToquueckuii komruieke / B. M. XKykos
Hosocub. roc. texH. yH-T. - HoBocubGupck, [2012]. - Pexum nocrymna:
http://courses.edu.nstu.ru/index. php?show=155&curs=2089. - 3aru. ¢ s3xpana.

3. HoBblli cripaBouHMK XUMUKA U TexHOJora. [Iponeccs! u annmapaTel XUMUYECKUX TeXHOJOTHM. Y.
2 / [Octporckuii I'. M. u ap. ; pen. Toma : Octporckuii I'. M. ]. - CII6., 2006. - 915 ¢. : ui.. - ABT.
yKasaHbl Ha 000pOTe THUT. JI..

8.2 CreunannanpoBaHHoe NporpammHoe obecrneyeHue

1 Microsoft Office
2 Microsoft Windows

9. MaTepunasibHO-TEXHUYECKOE obecneyeHne

Mpe3eHTaLMOHHOe 060pyA0BaHME

No HanmeHoBaHue Ha3HauyeHne

1 |lNpe3eHTaUMOHHOE 060pYyaAOBaHME NPUMEHSIETCA ANS NPOBeAEHNS NeKLNIA
(MynbTUMeMa-NPOEKTOp, 3KpaH, KOMNbIOTEP
18 ynNpaBaeHns)




denepanbHOE rocy1apcTBEHHOE O10JKETHOE 00pPa30BaTEIbHOE YUPEXKICHUE
BBICIIETO 00pPa30BaHUS
«HoBocubupckuii rocy1apcTBEHHbIN TEXHUYECKHI YHUBEPCUTETY

Kadenpa xumMuu 1 XuMU4IeCKON TEXHOJIOTHH
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XUMHUYECKHUX POU3BOICTB U XUMHUECKas KHOepHEeTHKa
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1. OO000meHHas1 CTPYKTYPA (POHIA OLEHOYHBIX CPEICTB YUeOHOM THCUMILINHBI
O6oOmenHass cTpykTypa (OHJAa OIICHOYHBIX CPEACTB MO AHCHMILIMHE
IPOEKTHPOBAHNE 000PYAOBAaHMU XUMHUECKUX IPOU3BOJICTB MpuBeaeHa B Tabmuiie.

Pacuér wu

Tabnuna

Iranbl OeHKH KOMIIeTeH it

Iloka3arenu
chopMUpPOBAHHOCTH Meponpusitust
Popuupyevre KOMIIeTeHI Ui Tembl TEKylero IIpome:xyTounas
KOMHETEHIHH (3HaHMsA, yMeHHs, KOHTPOJISA arrecTanus (3K3amMeH,
HABBIKH) (xypcoBoii mpoexT, 3ayer)
PI'3(P) u op.)
[K.16/HN 34. 3HaTh OCHOBHBIe |['MapocTaTHueckas u Kypcosas paboTa. |3ader, BOIpockl TecTa
CIIOCOOHOCTB MOJIETIM CTPYKTYPBl  [ruapoauHaMuyeckas aenpeccus |Jlabopatopnas 1-4. |1-13
OCYILECTBIIATh MIOTOKOB, H3MenbueHne MaTepHasos.
MO/JIeIUPOBaHHE terooOMeHHbIX 1 |[Iponecc namenbueHusI.
MPOLIECCOB B 00JaCTH | MacCCOOOMEHHBIX OCHOBHBIE XapaKTEPUCTUKU
npodeccroHabHOI | IpoLeccoB, MeToAbl  [mpouecca. Teopun
JEATeIBHOCTH HACHTHUKALUH n3MenbueHus: Purtunrepa,

apaMeTpOB MOJICIH
1 YCTaHOBJICHUS
aJCKBaTHOCTH
MOJICITH

Kupnuuena,
BHUWUcTtpoitnopmat. CriocoOst
N3MENBbUCHHS, KIacCH(UKAIHS
u3MenpuuTenei. MamenbueHue
TBEPABIX MaTEPHAJIOB
KonBekTHBHas cylika, CBOMcTBa
BJIAKHOTO BO3/yXa
KoHIyKTHBHBIE CYIIUIKA
KoadduineHTsI TEIUI00TAAYH U
TEeIUIoNepejauu B anmaparax
BBINTAPHOH YCTaHOBKH
MartepuanbHbli U TEIJIOBOU
OaaHChHI BEIMAPHON YCTAaHOBKH
MartepuanbHbli U TEJIOBOU
OayaHChHI BEIMAPHON YCTAaHOBKH.
MartepuanbHbIi OanaHC.
TensoBble GanaHchl: 00K 1
€r0 COCTaBHBIC YaCTH.
TennoéMKocTh pacTBOPOB B
3aBHCHUMOCTH OT KOHIICHTDPAIUH.
VY nenbHas TeIIIOTa
napooOpa3zoBaHus B
3aBUCHMOCTH OT JIaBJICHHSI.
Omnpenenenus. [Ipouecc
BBIITAPUBaHNS, Ha3HAYEHHE,
Mmetonsl. Knaccudukarys
BBINAPHBIX YCTAHOBOK.
TpeboBaHus K BBITAPHBIM
ycranoBkaMm. CocTaB
HMPOEKTUPOBAHUS BBITTAPHBIX
ycraHoBOK. IIpouecc cymku.
O6urme cenenus. Pacuer
TeMIIepaTypHOU JEMPEeCcCuu
pactBopos. [Ipasuio babo,
ronpaBka CTaGHUKOBA, ITPABUIIO
JIMHEIHOCTH (PU3MKO-
XUMHUUYEeCKHX (QyHKIMH Pacuér
6apabaHHbBIX CYIIMIOK.
MartepuanbHbIil U TEMI0BOM
OaJlaHCBI, PacXoJl TeTia U
BO3yXa Ha cymKky. ['abapuTsl
Oapabana. Bpems cymku.
Yacrora BpammeHus 6apabana u
MOIIHOCTb. Pacuér
obopymoBaHue st
M3MeINbUCHHs] MaTepHaJIOB.




OO6nacTb NPUMEHEHNUS], NPUHLINI
nevctBus (cnaiiabl). [llekoBbie
npoounku. KonycHeie
npoouiku. BamkoBsie
Ipoowmikn. JIpoOUIKY yIapHoTro
neiictusi. bapaGannbie
HU3MENbYUTENTH (METbHUILIBI).
H3menbuurenu
pa3IaBIUBAIOILETro U
HCTHPAIOILETO AeHCTBUS.
MenbHULBL YIAPHOTO ACHCTBHUS.
BubpaunoHHble U cTpyHHbBIE
n3MenbuuTenu. Pacuér
PAacCIBUINTENBHBIX CYLIHIIOK.
30HBI B PaCIBUTUTEIBHOMN
cymmike. Pagmyc daxen
pacmbuta. O0GbEMHEBIC
XapaKTEPUCTUKU
TerjaoMaccooOMeHa.
OmnpeneneHye reOMeTPUIECKUX
pa3MepoB CYIIMIBHON KaMephl.
Cpenusis TemnepaTypa u
JUIMTEIBHOCTD CYIIKU. Pacuér
CJIOEBBIX CYIIMIIOK.
I'mppaBnmyeckoe
CONPOTHUBIICHHE MOBIKHOTO 1
HETIOIBIKHOTO ci10s1. CKOpOCTh
rasa, BBICOTa CJIOSl M Pa3Mephl
CYIIWIIKH.
TennomaccooOMeHHbIE
XapaKTepUCTUKH CYLTHIIKHU:
00BEMHBIE M TOBEPXHOCTHBIC
K03()(PULIMEHTHI TEIUIONEpeAayH.
Cymika BO B3BEHIEHHOM
COCTOSIHUH: BUXPEBBIE U
ITHEBMaTHYECKHUE CYIIMIKA
(TpyOa-cymiika): onpeaencHue
00BEMHOTO KO3 PHIICHTA
TEMI000MeHa, OCHOBHBIX
pa3MepoB, THIPaBINYECKOTO
conporusyieHns. Cymwika c
TICEBIO0XKIKEHHBIM CII0EM
CxeMbI U KOHCTPYKITHH
BBINAPHBIX YCTAHOBOK. CXeMBI
U KOHCTPYKIUH TPyO4aThIX
BEPTHKAJIBHBIX BHITAPHBIX
arnmapaToB. Cxema
OJIHOKOPITYCHOM BBINApHOM
ycraHoBkH. Cxema
MHOTOKOPITYCHOW BbIIApHOM
ycraHoBkH. Temneparypa
KHIICHUS pacTBopa.
TemneparypHas genpeccusi:
THIPOANHAMHYECKAs,
THIPOCTaTHYECKas,
KOHIICHTPAILHOHHAS.
3aBHCHMOCTh TeMIEepaTyphl
KHIIEHUSI PACTBOPOB OT
KOHLICHTpAIMHK: 3aKoH Payus,
90yJUTMOCKOTTYEeCKast
KOHCTaHTa. 3aBUCUMOCTb
TeMIlepaTypbl KUIIEHHS OT
JIaBJICHUS: 110 3aKoHY Payus,
mpasuiio babo u mompaska
CrabHuKOBa, IPABUIIO
JINHEWHOCTU XUMHUKO-
TEXHUYECKUX ()YHKITHH.
Temnonepenaya B BIIAPHOM




anmapare I1lapoBas 6apabannas
MeJbHULA

[K.16/H1

y2. ymeer
paccuuTHIBaTh
rapameTpsl 1
BHIOMpATh
anmaparypy s
KOHKPETHOT'O
XHMHKO-
TEXHOJIOTUYECKOTO
nporecca

I'mapocraruyeckas u
THIPOAMHAMHYECKas eIpeccus
M3MenpueHue MaTepuaios.
IIpouecc n3menpueHus.
OCHOBHBIE XapaKTEPUCTHKH
npouecca. Teopun
n3MenbueHus: PurTuHrepa,
Kupnnuesa,
BHWHcTpoitnopmart. CriocoOst
N3MENbUCHHUS, KIacCH(UKAIHS
n3Menbuntene. V3MmenbueHue
TBEPABIX MAaTEPHAIIOB
KonBekTHBHas cymika, CBocTBa
BJIQYKHOTO BO3yXa
KoHIyKTHBHBIE CYIIHIIKA
KoaddrmmeHTs! Terootnaun u
TEIUIONIEPEIauyl B amlapaTax
BBINTAPHOH YCTaHOBKH
MartepuanbHbli U TEJIOBOU
OaaHChHI BEIMAPHON YCTaHOBKU
MartepuanbHbli U TEIIIOBOU
OaaHChI BBIMAPHOW YCTaHOBKH.
MartepuanbHbIil GanaHc.
TensoBble GanaHchl: 00K U
€ro COCTaBHBIC YaCTH.
TennoéMKocTh pacTBOPOB B
3aBHCUMOCTH OT KOHIICHTPAIUH.
VY nenpHas TeroTa
mapooOpa3oBaHus B
3aBUCHMOCTH OT JIaBJICHHSI.
Omnpenenenus. [Tpouecc
BBINTApUBAHNS, Ha3HAUCHUE,
Metoasl. Knaccuduxanus
BBINIAPHBIX YCTaHOBOK.
TpeGoBaHus K BEITAPHBIM
ycranoBkaMm. CocTaB
NPOEKTHPOBAHHMS BBHITTAPHBIX
yctaHoBOK. IIpouecc cymku.
OO6mue ceenenns. Pacuer
TeMIlepaTypHOIi ieTpeccun
pactBopos. [Ipasuino babo,
ronpaBka CTaOHUKOBA, ITPABUIIO
JMHEIHOCTH (PU3NKO-
xuMudeckux GpyHkiuit Pacuér
0apabaHHbBIX CYIIHIOK.
MarepuanbHblii ¥ TEIJIOBOU
OaslaHCBI, pacxo]l Teria u
BO3/yXa Ha CyIIKy. ['abaputsl
6apabana. Bpewmst cymiku.
UYacrota Bpanienus 6apabaHa u
MOIIHOCTb. Pacuér
obopyIoBaHuE IS
N3MENbUCHHS] MaTepHaJIOB.
OO6nacTb NpUMEHEHNS], NPUHIINAI
nevicteus (cinaiasl). LlexoBpie
npobunku. Konycueie
Ipoounku. BankoBsie
apobunku. J{pobuiky yaapHOTro
neiictusi. bapaGannbie
HM3MENBYUTETH (METBHHIIB).
M3menpuurenu
pa3/aBInBaOLIETO U
HCTHPAIOIIETO NEHCTBHSI.

Kypcosas pabora.
JlabopatopHas 5-6

3ayer, BOIIPOCHI TeCTa
1,10-13




MenbHULBI YAapHOTO AEHCTBHUS.
Bubpanuonusie U CTpyiiHbIE
n3MenbuuTenu. Pacuér
PACHBUINTENBHBIX CYIINIOK.
30HBI B PACIBUTUTEIBLHOMN
cymmike. Pagmyc daxen
pacmbuta. O0bEMHBIE
XapaKTEePUCTUKU
TEIIOMaccOOOMeHa.
OmnpeneneHre reoMeTpUIeCKUX
pa3sMepoB CYLIHIBHOH KaMephbl.
CpenHsist TemMIiepatypa u
JUIMTEIbHOCT CYIIKU. Pacuér
CJIOEBBIX CYIIHIIOK.
I'mnpaBnnueckoe
CONPOTHUBIICHHE MOBIKHOTO 1
HETIOIBIKHOTO c10st. CKOpOCTh
rasa, BBICOTa CJIOSl M Pa3MEpBI
CYIIWJIKH.
TennomaccooOMeHHbIE
XapaKTEPUCTUKHU CYLITHIIKH:
00BEMHBIE M TOBEPXHOCTHBIC
K03()(DULIMEHTHI TEIUIONEpeaadH.
Cymika BO B3BEIICHHOM
COCTOSIHUH: BUXPEBBIE U
ITHEBMaTHYECKHUE CYIIMIKA
(TpyOa-cymiika): onpeaeicHue
00BEMHOTO KO3 PHIICHT
TETI000MEHa, OCHOBHBIX
pa3MepoB, THIPABINYECKOTO
compotuBieHud. Cymmuika ¢
TICEBI0O0KIKEHHBIM CI0EM
CxeMbl U KOHCTPYKITHH
BBINAPHBIX YCTAHOBOK. CXeMbI
U KOHCTPYKIMU TPyO4aThIX
BEPTUKAJIBHBIX BBITAPHBIX
arnmapaToB. Cxema
OJIHOKOPITYCHOM BBINIAPHOM
ycraHoBkH. Cxema
MHOTOKOPITYCHOW BbIIApHOM
ycraHoBkH. Temneparypa
KUTICHHUS PacTBOpA.
TemneparypHas genpeccusi:
THPOJMHAMUYECKas],
THIPOCTaTHYECKas,
KOHIIEHTPAI[OHHAS.
3aBHCHMOCTh TEMITEPATYPHI
KHIICHUS PaCTBOPOB OT
KOHLICHTpALMHK: 3aKoH Payus,
90yJUTMOCKOTTYEeCKast
KOHCTaHTa. 3aBUCHMOCTb
TeMIIepaTypbl KUIIEHHS OT
JIaBJICHUS: 110 3aKOHY Payus,
mpasuiio babo u mompaska
CrabHuKOBa, IPABUIIO
JINHEWHOCTU XUMHUKO-
TEXHUYECKUX (PYHKIHH.
Temnnonepenaya B BbIIaPHOM
armapare [1lapoBas 6apabannas
MeEJIbHHLA




2. MeToaMKa OlleHKH 3TanoB (JopMHPOBAHUS KOMIIETEHIHIl B paMKaX AUCHUILINHBI.

[lpomexxyTouHast —arrectanusi 1O AWUCHUIIMHE TIPOBOIUTCA B 7 cemectpe - B Qopme
TuQepeHIIMPOBAaHHOTO 3a4eTa, KOTOPBI HalpaBieH Ha OLEHKY C(HOPMUPOBAHHOCTH KOMIIETEHIIHMA
ITK.16/HU.

3aueT mpoBOIUTCS B MUCHhbMEHHOHU (hopMme, o TecTam. [Ipumep Tecta mpuBeIeH B ACOpTe 3a4eTa

Kpome Toro, chopMupoBaHHOCTh KOMIETEHIIUH MTPOBEPSETCS MPH MPOBEACHUN MEPOIPUATUH TEKYILETro
KOHTPOJISI, yKa3aHHbIX B TaOnuue pazjena 1.

B 7 cemectpe 00s3aTeNIbHBIM 3TAllOM TEKYILEH aTTeCTAllMH SBISIETCS KypcoBast padorta. TpeGoBaHus K
BBITIOJTHEHUIO KYPCOBOW pa0OTHI, COCTaB W MpaBWJIa OICHKH C(HOPMYIHMPOBAHBI B IMACIOpPTE KYpPCOBOM
paboTHI.

OO0mme npaBuiia BEICTABJICHUS OLICHKHU 10 AUCIHUILIMHE ONPEAETSIOTCS OaIbHO-PEUTHHTOBOW CUCTEMOM,
IPUBEJCHHON B paboueil mporpaMme yueOHON TUCLUILUIMHEI.

Ha ocHoBanuu NpuBENEHHBIX Jajiee KPUTEPUEB MOXKHO CJlieJaTh OOIIMKA BBIBOJ O C(OPMUPOBAHHOCTH
komnetenuu [1K.16/HU, 3a koTopble OTBeYaeT AUCHUILINHA, HA PAa3HBIX YPOBHSIX.

O0uas xapakTepuCcTUKA YPOBHEH 0CBOEHHSI KOMIIETEHIHIA.

Hu:ke moporoBoro. YpoBeHb BBITIOJHEHHS Pa0OT HE OTBEYaeT OOJIBIIMHCTBY OCHOBHBIX TpeOOBaHWIA,
TEOPETHUYECKOE COJIEPKAHUE Kypca OCBOEHO YaCTUYHO, ITPOOENIbl MOTYT HOCUTh CYILIECTBEHHBIH XapakTep,
HE0OXOMMBbIE MMPAKTUYECKHUE HaBBIKU PAOOTHI C OCBOEHHBIM MaTepHaIoM c(hopMUpPOBaHbI HE JOCTATOYHO,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX IMpOrpaMMoi OOy4deHus Y4eOHBIX 3aJaHUil HE BBIIOJIHEHBI WIIH
BBINOJIHEHBI C CYIIECTBEHHBIMU OIIUOKAMHU.

IMoporoBblii. YpoBeHb BBITOJHEHUS PAa0OT OTBeYaeT OOJBIIMHCTBY OCHOBHBIX TpeOOBaHUHA,
TEOPETHUYECKOE CO/IEPKaHNE Kypca OCBOEHO YaCTUYHO, HO IIPOOesbl HE HOCAT CYIECTBEHHOI'0 Xapakrepa,
HEOOXOMMbIEe MPAKTUUECKHE HAaBBIKK PabOThI ¢ OCBOEHHBIM MaTe€pUalioM B OCHOBHOM C(OPMHMPOBAHBI,
OOJIBIIMHCTBO MPEyCMOTPEHHBIX MPOrpaMMoOil 0OyueHHs y4eOHBIX 3a/JaHUM BBIIOJIHEHO, HEKOTOpHIE
BU/IbI 33/1aHUH BBITIOJIHEHBI C OMIMOKaMHU.

ba3oBbIi. YPOBGHL BBITIOJTHCHU A pa60T OTB€YaCcT BCCM OCHOBHBIM Tpe6OBaHI/I5[M, TCOPECTUICCKOC
COACPIKAaHUC KypCa OCBOCHO IOJIHOCTBIO, oe3 Hp06eJ'IOB, HCKOTOPBIC IPAKTUYCCKHUEC HABBIKU pa6OTI>I C
OCBOCHHBIM MarcpuaiomMm C(l)OpMI/IpOBaHI)I HEAOCTATOYHO, BCC MPCAYCMOTPCHHBIC HpOl"p@.MMOfI O6y‘IeHI/I$I
yqeGHHe 3aaHus BBIIIOJIHCHBI, KQY€CTBO BBLIIIOJHCHUA HHU OJHOTO M3 HUX HC OICHCHO MHWHHMAJIbHBIM
YU CJIIOM 6aJ'IJ'IOB, HCKOTOPBIC U3 BBITTOJIHCHHBIX 38.I[8.HI/II71, BO3MOXHO, coacpKar OIIINOKH.

IIpoaBuHYTBINA. YpOBEHb BHIIOIHEHHS padOT OTBEYAET BCEM TPEOOBAaHUSAM, TEOPETHUECKOE COMIEpPIKaHUE
Kypca OCBOEHO MOJHOCTBIO, 6€3 MpoOesoB, HE0OX0AMMbIE PAKTUYECKUE HaBBIKU PabOThl ¢ OCBOEHHBIM
MaTtepuagoM c(hopMUpPOBaHBI, BCE NPEAYCMOTPEHHBIE IpOrpaMMoN oOyueHHs YydeOHble 3aJaHus
BBINOJIHEHBI, KAUECTBO MX BBIIOJHEHHSI OLIEHEHO YHUCIIOM OaljioB, OJU3KUM K MAaKCUMAaJIbHOMY.



DenepanbHOE TOCYAaPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICITIETO OOpa30BaHUs
«HoBocuOupckmii rocy1apcTBEHHBIN TEXHHYECKUI YHUBEPCUTET)»

Kadenpa xumuu 1 XuMu4eckoi TEXHOJIOTHH

IHacnopr 3a4era

no auctuiumHe «Pacder u npoekTupoBanue 000pyIOBaHNS XUMHYECKHUX ITPOU3BOJICTBY, 7
cemecTp

1. Mertoauka oneHKH

3a4er MpPOBOAWTCS B MHCbMEHHOW (opme, Mo TectaM. TecToBble 3aJaHUS BKIHOYAIOT
CJIEYIOIIME THIIBI BONPOCOB: OJWHOYHBIA, MHOKECTBEHHBI, COOTBETCTBHE, 4MCIOBOM. Tect
BKJIIOUaeT B ce0sl 3afaHusl [0 TeMaM: YCTAHOBKM ISl M3MENbUCHHS MAaTepualioB, BbIAPHBIC
YCTQHOBKH, CYIIWJIbHBIE YCTaHOBKU. Ha BbITIOJIHEHUE TECTOBBIX 3ajaHuil orBoautcs 90 munyr. B
tecre 13 3amaHuii, u3 HUX 12 mMepBBIX 3a7aHWi OIleHMBaroTCsA B 1,5 Oamia, a mocieaHee 3aJ1aHue
OIICHMBAETCA B 2 Oasnia.

IIpumep Tecra A1 3a4era

1. H3menvuenue 6 uyexoswvix OpoounKax npou3eooam ...
1. ynapom

2. UCTUpAaHUEM

3. pa3aBIMBaHUEM

4. packaJIbIBaHUEM

2. C nomouwbio 2n1adKux eaiby08 0CyuieCmeiaion uamenb4eHue ...
1. cpennee

2. MeJIKoe

3. ToOHKOE

4. kpynHoe

3. /Ilpobunku om menvHuy OMAUUAIOMCA ...
1. MOIIHOCTBIO

2. CTENeHBIO U3METbUCHUS

3. XapakTepoM U3MEILYCHHOTO MaTepraia
4. ycTpOoiCTBOM

4. Yoenvnasa nogepxnocme 4acmuypl pagHd...

1. oTHOIIEHUIO MMyCTOT MCXKIY YaCTULAMH K 061)eMy, 3aHATOMY YaCTULaMH

2. OTHOIICHHIO MMOBEPXHOCTU YACTHIIBI K €€ 00beMy

3. OTHOIICHHIO TUTOIIAAM MOBEPXHOCTH Iapa K IUIOIIAAM YAaCTHI[BI TPH YCIIOBHH, YTO
00beM I1apa paBeH 00bEMY YACTHIIBI.



5. Oowan paznocms memnepamyp 6 6binapHoil yCMAaHo6Ke IMOo...

1. pa3HOCTH TemrepaTyp TEIUIOHOCUTENS B MEPBOM KOPIYCE M KHIISIIErO0 pacTBOpa B
IIOCJIEIHEM KOpIyce

2. cyMMapHasi pa3HOCTh TEMIIepaTyp KUIIEHUS PacTBOpa B CPEeIHEH YacTH KUMSTHIBHBIX
TpyO U TemMIepaTyp BTOPUUHBIX ITAPOB BO BCEX KOPITYCaX YCTaHOBKHU

3. pa3HOCTh MEX]y TEMIIEPATypoil TPEroIIero napa B NEPBOM KOPILyCE U TEMIEpaTypoil
BTOPUYHOTO Iapa, MOCTYHAIOIIEro B 0apOMETpHUYECKUI KOHACHCATOP

4. cymMa TeMIlepaTypHbIX IOTEPh BO BCEX KOPITycaX YCTaHOBKU

6. @opmyna o0na onpeodeneHus Mmenai000MeHHON NOBEPXHOCMU BbINAPHO20 AnnaApama

1. F=2
KAt,

2. F=_2
KAtnOJ

3. F=_ O
KAt

7. Ilpoyecc evinapugeanusa 6 MHOZOKOPNYCHbBIX 6LINAPHBIX YCMAHOEKAX NPOBOOUMDb
8bI200HO NOMOMY UMO ...

1. 6onee TIyOOKO MPOUCXOAUT MPOLIECC BBHITTAPUBAHHS

2. yMeHbIIaeTcsl BpeMsl IPOBECHUS IIPOliecca BblIapUBaHUs

3. UCHOJB3YEeTCs] BTOPUYHBIM IMap BMECTO TPEIOLIEro Mapa B HOCIEAYIOLIUX I0CIIe
NEPBOTO armnapaTax

8. Temnepamypuasa oenpeccus 3mo ...

1. yBenmdeHue TemMmepaTrypsl KHIEHUS DPacTBOpa IO CPABHEHHUIO C TEMIIEpaTypoi
KHUIIEHUS YUCTOTO PACTBOPUTEIIS MPHU JAHHOM JIaBIICHUU

2. 3aMeJIJICHHE PearnpoBaHUs MPOIIecca HCIIAPSHUS Ha H3MCHEHHE TEMIIEPATYPhI

3. 3aMejUleHHE BBIMAPUBAHUS TPU TOBBIIICHUH TEMIEPATyphl BBHIIIE HEKOTOPOTO
npezena

4. pa3HOCTh MEXAY TeMIIepaTypaMu IPEIOIIET0 U BTOPUYHOTO MapoB

9. Ilpouecc cywiku smo ...

1. ynaneHue BjIaru U3 MaTepuajioB MMyTEM HCIIAPEHUsI U OTBOJIAa MapoBOil (a3bl

2. mpoluecc pa3ieieHus JKUIKNX HEOAHOPOJHBIX CMECEN Ha COCTABIISIIOIINE
KOMIIOHEHTHI, OCHOBAHHOM Ha UX Pa3JINYHOM JIETy4ECTH

3. mpotiecc BbIAETCHNUS TBEPAOH (a3l B KPUCTANTUYECKOM BUJIE U3 PacTBOpa HIIU CIIjIaBa
4. mpoliecc KOHIIEHTPUPOBAHUS PACTBOPOB, 3aKJIFOYAIOLIUIICS B YACTUYHOM YJAICHUN
pacTBOPUTENIS ITyTEM €r0 UCIIAPEHUs IPU KUIIEHUN

10. Ypaeuenue onsa onpedenenusn Konuuecmea 61azu, yoaniemoil npu CyuiKe ...

)W =G, (e 6) W =G, (L")
1-w, 1-w,

By W =G, (L W =G, (et
1- w, 1-w



11. Konmaxkmuasa cywika npoucxooum npu ...

1. mepenave Teruia nH(GpPaKpaCHBIMU JTy4aMH

2. HarpC€BaHuu B I10JIC TOKOB BBICOKOH 4aCTOTEI

3. HEMOCPEeJCTBEHHOM KOHTAaKTHPOBAHMU BBICYIIMBAEMOr0 MaTepuana C CYUIMIbHBIM
arcHTOM

4. mepenaye Teruia OT TEIUIOHOCHUTENS K BIQKHOMY MaTepualy 4epe3 pa3elifiollyro uX
CTEHKY

12. Ilpoyecc KOHGEKMUGHOU CYWIKU 6 Hnepuode naoarouieil cKopocmu cywku (6o
6MOPOM nEpUooe CyWKU) TUMUMUPYEM ...

1. ckopocth BHemHeH auddy3un

2. CKOpOCTh BHYTpeHHEH nuddy3un

3. CKOpPOCTh BHYTpEHHEW U BHeUIHeH Auddy3un (OHM TPUMEPHO OJMHAKOBBI)

13. Ilpu Hacpesanuu 6 Kanopughepe 61aMHCHO20 6030yXa HeE U3MEHAIOMCA
napamempul...

. BlIarocoziepkanue X, KI/KI' CyXoro Bo3ayxa

. OTHOCUTEJIbHAS BJIAXHOCTb ¢, %0

. aHTanbmuA I, kx/Kr cyxoro Bo3myxa

. TeMIeparypa cyxoro repmomerpa t, °C

. TeMIepaTrypa TOYKu pocsl tp, °C

. TeMIlepaTypa MOKporo Tepmomerpa tm.t., °C

AN DN AW —

2. Kpurepuu ouneHKH

» OrtBer Ha TecCT /I 3aUeTa CYMTACTCS HeYAOBJIeTBOPUTEILHBIM, €CITH CTYJCHT NIPH OTBETE Ha
BOIIPOCHI HE JIaeT OIpECICHHH OCHOBHBIX MOHSTHH, HE CHOCOOEH TMOKa3aTh MPUYUHHO-
CIIC/ICTBEHHBIC CBSI3U SIBJICHUH, NIPH PEIICHUU 337a4H JIOMYCKAaeT NPUHINIHAIBHbIC OIINOKH,
onenka coctasisier 0-10 6annos.

» OrtBer Ha TecT JUIsl 3a4eTa 3aCUUTHIBACTCS Ha MOPOTOBOM YPOBHE, €CJIH CTY/ICHT TIPH OTBETE Ha
BOIIPOCHI JIaCT OMNpE/e/ICHUE OCHOBHBIX TOHSITHI, MOXKET MMOKa3aTh MPHUYUHHO-CIICACTBCHHBIC
CBSI3M SIBIICHUH, TIPH PELICHUH 33/1a4d JOIYCKaeT HEMPHHIMIHAIBHBIE OIIMOKH, HAaIpUMep,
BBIUHCIIUTENbHBIE, OlleHKa cocTaBisgeT 10-12 bdannos.

» OrtBer Ha TecT JUIs 3a4eTa 3aCYMTHIBACTCS Ha HAa30BOM YPOBHE, €CIIM CTYJCHT IPH OTBETE Ha
BOIPOCHI (POPMYJIMPYET OCHOBHBIC TOHSTHS, 3aKOHBI, AT XapaKTEPHCTHKY IPOIECCOB,
SIBJICHUH, TPOBOJUT aHAJIM3 NPUYMH, YCIOBHH, MOXET MpPEACTaBUTh KayeCTBEHHBIC
XapaKTePUCTHKH  TPOIECCOB, HE  JOMyCKaeT OMMOOK TMpH  pelleHHH  3aJavHu,
olieHKa coctapisieT 12-16 bannos.

» OTBeT Ha TECT Ul 3aUeTa 3aCUMTHIBACTCS HA MPOABUHYTOM YPOBHE, €CJIU CTYJCHT IPH OTBETE
Ha BOIPOCHI MPOBOJHUT CPABHHUTEIBHBIA aHAIM3 TTOJXO0/I0B, MIPOBOAUT KOMIUICKCHBI aHAIH3,
BBISABIISIET  MPOOJIEMbI, MpeajaraeT MeEXaHW3Mbl —pEIICHHs, CHOCOOCH MpPEJCTaBHUTh
KOJIMYECTBEHHBIC XAPaKTEPHCTHKHA OIPEACTICHHBIX MPOLECCOB, MPHUBOAUT KOHKPETHBIC
IpUMEphl U3 TMPAKTUKHU, HE JOMYCKaeT OLIMOOK M crocoOeH 00O0CHOBAaTh BBIOOP MeTona
peleHus 3aauu, oleHka cocranisier 16-20 6annos.

3. Ikanaa oueHKH

3auer cYUTACTCS CIAHHBIM, €CIM CyMMa OaJlyIoB MO BCEM 3aJaHHsM OMJIeTa COCTABIISIET HE MEHEe
10 6asmtoB (13 20 BO3MOYKHBIX).

B o01meii omieHke Mo AMCHUIIINHE OAJITBI 32 3a4eT YYUTHIBAIOTCS B COOTBETCTBHH C MTPABUIIAMU
0aIbHO-PEUTUHTOBOM CHCTEMBI, IPUBEACHHBIMU B paboyeil mporpaMme JUCIUIINHBL.



Bomnpoce! AJ1s1 IOATOTOBKH K 3a4€Ty MO AMCUMILINHE «PacyueT u npoeKkTupoBaHue
000py/I0BaHUsI XUMHUUECKUX MPOU3BOICTB)

1. Ilponecc n3menpueHust MmarepuanoB. OCHOBHbIE XapaKTEPUCTHKU.

2. I'panynoMerpuyeckue U GU3NUECKUE CBOMCTBA U XapaKTEPUCTUKHU CBHITYIHX
MaTepUaoB.

3. MexaHuueckue CBOMCTBA CHIITYYMX MAaTepHUasIoB.

4. Teopus uzMenbueHus Purtunrepa.

5. Teopus usmenbuenus Kupnuaena-Kuka.

6. Teopus m3menvuenus bonga. Onpenenenue 3aTpaT MOIIHOCTH HAa U3MEIbUEHHE T10

pekomenaanusiMm BHUWcTpoitnopmari.

7.
8.
9.

10.
11.
12.
13.

CriocoObl U3MenbUeHUs, KIacCU(PUKAII U3METbUUTENCH.

VY CTpoiicTBO 1 BBIOOP OCHOBHBIX XapaKTEPUCTHUK IIEKOBBIX IPOOHIIOK.

Y CTpONCTBO U BBIOOP OCHOBHBIX XapaKTEPUCTUK KOHYCHBIX APOOHIIOK.

VY cTpoicTBO U BBIOOP OCHOBHBIX XapaKTEPUCTHK BAJIKOBBIX IPOOUIIOK.

Y CTpOWCTBO M BBIOOP OCHOBHBIX XapaKTEPUCTHK JIPOOHIIOK YIAPHOTO JIEHCTBHUS.

VY CTpoicTBO U BBIOOP OCHOBHBIX XapaKTEPUCTUK OapaOaHHBIX MEJIbHUILL.

VY CTpOWCTBO U BBIOOP OCHOBHBIX XapaKTEPUCTHK U3MEIbUHUTENCH pa3IaBIMBaIOIETO U

HCTHPAIOIETO JEHCTBHUS.

14.
15.

VY CTpoWCTBO U BBIOOP OCHOBHBIX XapaKTEPUCTHK MEIHHHIL yJAPHOTO JACHCTBUSI.
YCTpoicTBO U BBIOOP OCHOBHBIX XapaKTEPUCTHK BUOPALIMOHHBIX U CTPYHHBIX

U3MeEIbUYUTENEH.

16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

BrinapHble yCTaHOBKH: HA3HAYEHHUE, METO/bI BBIIIAPUBAHUS, TUIIbI, KOHCTPYKIIMH.
CxeMbl U KOHCTPYKIMH TpyOUaThIX BEPTUKAIbHBIX BBIIAPHBIX aAINIapaToB.

Cxema MHOTOKOPILyCHOM BBIIAPHON YCTaHOBKH.

MatepuranbHblii U TETJIOBOW OallaHChl BHINAPHON YCTAaHOBKHU.

MarepuanbHblii 0aaHC MHOTOKOPITYCHOW BBITAPHON YCTaHOBKH.

Temneparypa kunenus pactsopa. Tunsl qenpeccui.

KoHuenTpannonHas reMieparypHas Jenpeccusl.

I'mapoauHamuyeckas v rUAPOCTATUYECKAS JEIPECCUS.

Teruonepenayda B BBIITAPHOM ammapare.

KoHCTpyKTHBHBIN pacd€T BBITAPHOTO anmnapara.

ITopsinok pacyéra MHOTOKOPITYCHOM BBIITAPHOW YCTAHOBKU. YIIPOILLUECHUS U JOIYIIECHHUS.
Br160p uncia KopmycoB MHOTOKOPIYCHOM BBITAPHON YCTaHOBKHU.

AnuabaTHble BbITapHbIE YCTAHOBKHU.

BelnmapHbie yCTaHOBKH C TETUIOBBIM HACOCOM.

Beinaphsle anmnapaThl KOHTAKTHOTO TUNA: 6apOOTaKHBIE, C MOTPY>KHBIMU TOPEIKaMH.
Bbapomerpuueckuii konaeHcarop. OnpeeneHne OCHOBHBIX XapaKTEPUCTHK.

Pacuér npouecca cymku.

MatepuanbHblii 6alaHC KOHBEKTUBHOM CYIIMIIKH.

TernoBoii GanlaHC KOHBEKTUBHOW CYIIMIIKU. TeopeTuyeckast CyIuika

JlnarpaMMa cOCTOSIHUS BIIAXKHOTO BO31yXa. Todka pocel, TeMIiepaTypa MOKpOTo

TCPMOMCTpPA. Hpoueccm CYILIKH Ha AuarpaMme COCTOSIHUA.

36.
37.
38.
39.

Pacuér 6apaGaHHBIX CYIIMIIOK.
Pacuér pacnbUIMTENbHBIX CYIIUIOK.
Pacd€r ciioeBbIX Cymuiox.

PacueT KOHJYKTUBHBIX CYIIUJIOK.



denepanpHOE TOCYAAPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YUPEKICHNE
BBICIIETO 00Pa30BaHMs
«HoBocuOupckuii rocy1apcTBEHHBIH TEXHUUECKHH YHUBEPCUTET

Kadenpa xumuu 1 XuMu4eckoi TEXHOIOTHH

IHacnopr
KYPCOBOii padoThI

10 JucuuIuivHe «PacueT ¥ NpoeKTUpoBaHUE 000PYJOBaHMSI XUMUYECKUX ITPOU3BOJICTBY, 7
ceMecTp

1. MeToauka oleHKH.
3ananue: CHpoeKTUPOBAaTh MHOTOKOPIYCHYIO BBIIAPHYIO YCTaHOBKY JJIsi KOHLIEHTPUPOBAHUS

G, Kr/c BOOHOTO pacTBOpa OT HAyaJdbHOW MAacCOBOW KOHIEHTpPAIMH X, O KOHEYHOH X, .

(BapuanT 3aganus BelgaeTcs MpenoJaBaTesieM)

Crtpykrypa 1 npaBuiia oQOpMIICHHUS:

Pacu€rHo-nosicuurenpHas  3amucka(o0béMoM He Menee 20 crpanun ¢dopmara A4)
opopmisiercs B cooTBercTBUU ¢ TpeboBanusimu ['OCT 7.32 — 2001 «Otuér o Hay4HO-
uccienoBarenbckor padore. CTpykrypa U npaBmia oGOPMIICHUS» U COCTOUT M3 CIETYIOLIHX
pa3zienos:

1. Bgrenenue.

2. AHamuTtnueckuid 0030p (B aHaJIMTHUYECKOM 0030pe MPHUBOIATCS CBEIEHUS O
TEOPETUYECKUX OCHOBAX Ipolecca, 00 oOmeM yCTpOWCTBE M MPUHIMIE ACWCTBUS 3aJaHHOTO
amrmapara).

3. PacuérHas dyacth (MarepuUanbHbBI, KOHCTPYKTHBHBIM, THAPABINYECKUHA U
MEXaHUYECKUIA pacyEThl).

4. BreIBOOEL

5. bubnuorpaduyueckuii ClMCOK.

Oranbl BHITOJHEHUS U 3aIUTHI:
1. Kypcosas padota (17 — 34 6amtoB). Hauncrenre 6aaioB 3a CpoK BBITIOJIHEHHS TIPUBEIICHO B

tabmuue 1.1.
Tabmuma 1.1
DTanbl BBITIOJIHEHUS CpoK BBITIOJTHEHHSI, HEJIETTH CEMECTPA
o 7-on1 | C7-oiino 13-yro | C 13-oii o 16-yro | Ilocne 16-oi
HEJIeTH HEJIeIH HEJIeIH HeJlenu
| vacte Onpenenenue
OCHOBHBIX Tra0apuTOB 6 5 3 2
amnmapara
Il vacTp
I'mppaBnuueckuii pacuer 6 5 3
ammapara
Il vacTs
TemnoBble pacueTbl 6 5
OCHOBHBIX Y3JIOB arapara
Hauncnenue 60amioB 3a 3aliuTy KypcoBOM paObOTHI MpUBEACHO B Tabmuie 1.2
Tabmuna 1.2

3ammura (Ipu OTBETaxX Ha 3 BOMpOCa) CpoK 3ammThl
B Teuenne cemectpa | Ilocne 16-oii Henenn




3 moapoOHBIX OTBETA 16 14
2 moapoOHBIX OTBETA U | HEMOIHBIH 13 11
1 moapoOHBIil OTBET U 2 HEMOJHBIX 10 7
3 HENOJHBIX OTBETA 7 4

OTBCTA.

[Ipumeuanue. KypcoBas pabora He Oyaer 3amuiieHa, eciu XOTs Obl Ha 1 Bompoc HET

2. Kpurtepuu oueHkH.

e paboTa cUMTacTCs He BBIMOJHEHHOW, €ClIM eCTh TpyOble OmHOKM B pacyerax, pabora
BBITIOJIHEHA 1ocie 16 Hemenu, mpu 3ammre paboThl CTYJCHT HEe 3HACT KaK HUCIIPABUThH OIUOKU
B pacuerax, oleHka coctapiusier 0 0ayios.

e paboTa CUMTAETCs BBHINOJHEHHONW Ha MOPOrOBOM YpPOBHE, €CJIM IPU BBHINOJHEHUU ATAIlb
BBHITIOJTHEHBI HE B CPOK, JIONMYIIEHBI OMUOKKA B pacueTax, MPH 3allUTe CTYACHT HE 3HAeT KakK
UCIIPABHUThH OMIMOKH, JACT HETIOJIHBIE OTBETHI HA HEKOTOPHIE BOIIPOCHI, OlleHKa cocTapisieT 10-

15 6aymos.
e paboTa CUMTAETCsS BBIMOJIHCHHOM Ha 0a30BOM YypOBHE, €CIM €CTh OIIMOKM B pacueTax, B
IIPOIECCe 3aIUThI CTYICHT UCIIPABIIICT OMIMNOKH, OIICHKA cocTaBiseT 16-25 OaJUIOB.

e paboTa CUMTAETCS BBLIIOJHEHHOH HA MPOABHHYTOM YPOBHE, €CIIM BBIINOJIHCHBLI IPABUILHO (C
HEKOTOPBIMH HEIOYETaMH) U B CPOK BCE pacdeThl M paboTa 3amiMineHa mo 16-ii Hemenw,
OLICHKa cocTaBiiseT 26-34 0aiuioB.

3. IIkaJia oueHKH.

B o0mieii onieHke 1Mo JUCHUIIMHE Oajlibl 32 pabOThl YUUTHIBAIOTCS B COOTBETCTBUU C IIPABUIAMU
0aJIbHO-PEUTUHIOBOM CHCTEMBI, IPUBEACHHBIMU B pab0oYeil mporpaMme JUCIUILINHBL.

4. TlpuMepHblii IepevyeHb TeM KYPCOBOro npoekTa (padoThi).

3aganue Ha mnpoexkTupoBaHue. CIPOEKTUPOBATH MHOTOKOPIIYCHYIO BBIIIAPHYIO
YCTaHOBKY JUlsl KOHIEHTpUpoBaHuss G, Kr/c BOJHOrO pacTBOpa OT HAYaIbHON MacCoBO

KOHLIEHTPALUUK X, 10 KOHEYHOM X _ IIPU CIEAYIOLIUX YCIOBUSAX:

1) oGorpeB OCyLIECTBISAETCS HACHIILIEHHBIM BOJSHBIM IAPOM JABJICHUEM Prp;

2) abCcoJIIOTHOE JIaBJIeHHE B 0apOMETPUUYECKOM KOHJIEHCATOPE Po ;

3) reMnepaTypa pacTBopa, OCTYMAIOMIEr0 Ha YyCTAaHOBKY, 1o ;

4) HayanbHas TEMIepaTypa OXJaKJaroIe BOJbl B OapoMeTpuYecKoM KOHeHcaTope ty;
5) TemmepaTypa CMecH OXJaxXJarolleid BOJbI M KOHJEHCATa, BBIXOMALIEH U3
0apoMeTpUYECKOro KOHJICHCATOpa, HI)KE TeMIIepaTyphl KoHAeHcanuu Ha At ;

Tabmuma 1
Ne GH, Xy, Xk, p64<, pm, tOVOC tK Atk,oc
BapuaHTa Kr/c % % MIla MIla °C

1 (NH,),S0, 24 8 40 0.014 0.25 25 18 8

2 NaCl 20 6 25 0.016 0.30 20 16 5
3 3 K,SO, 16 5 15 0.020 0.35 30 20 9
i g 4 KCI 28 10 28 0.018 0.35 24 15 6
= é 5 KNO; 22 7 25 0.015 0.25 28 22 8
g g 6 Na,CO, 30 6 25 0.022 0.30 32 16 7
£ 8 7 NaOH 25 | 10 | 40 | 0014 | 030 | 25 | 18 5
= 8 MgCl, 32 7 32 0.020 0.35 18 20 6

9 Ca(NOs), 28 25 60 0.018 0.60 26 25 9

10 NH,CI 30 12 30 0.016 0.40 32 16 7
>« 1 CaCl, 28 18 38 0.020 0.60 20 15 6
g ® % 2 NH; NO; 25 10 50 0.014 0.50 25 20 9
2 S £ 3 (NH,4),S0, 20 6 38 0.016 0.55 32 18 5
g ° 5 4 Na,CO, 30 5 26 0.022 0.50 24 22 8
&= ] 5 NaCl 25 7 26 0.018 0.55 22 20 7




6 K,CO3 32 10 | 40 | 0.015 0.65 20 16 10
7 K,SO, 28 6 16 | 0.018 0.50 30 25 6
8 KOH 35 10 | 40 | 0.014 0.70 25 18 8
9 MgSO, 32 8 26 | 0.020 0.55 28 20 9
10 NaNO; 36 9 50 | 0.015 0.70 20 18 7

PO EO

IlepeueHb BONPOCOB K 3aLUTE KYPCOBOI0 NMPoeKTa (padoThl).

M3-3a yero BO3HUKAET r'UAPOIMHAMUYECKAsl eNpecchs?

Kak onpenenuts TeMiepaTypHyIO WM KOHLIEHTPALIMOHHYIO IENPECCUI0?

Kak paccuuTtbiBaeTcsi OpMEHTUPOBOYHAS IUIOIIA/lb IOBEPXHOCTH TEIUIONEepesauu?
UYro Takoe rosie3Hast pa3HOCTb TeMIieparyp?



