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deneparbHOE TOCYAAPCTBEHHOE 00 PKETHOE 00pa30BaTEILHOE YUPEIKICHUE
BBICIIET0 00pa30BaHUs
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PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

IIpoueccsl U anmapaTbl B XMMUY€CKOI TEXHOJOIMH U OMOTEXHOJIOTHHU

(HaumeHo8aHUe OUCYUNIUHBL)

110 HAIIPaBJICHUIO NTOATOTOBKH (CHEI[UAIIBHOCTH)

18.03.01 XuMuueckas TEXHOJIOTHSA

HaIpaBJIECHHOCTH (MPOGUIIb)/CrIeIIuaTu3 s
XuMHUYECKasi TEXHOJIOTHsI OPraHUYEeCKUX U HEOPTaHHMUECKUX BEIIECTB

®opma 00ydeHus: ouHas

I'on Habopa: 2022

O6mras Tpynoemkocts: 13 3E

PacnpenesieHue 4acoB JUCIHHUIIMHBI 10 ceMeCTPam

Cemectp 5 6
dopma KOHTPOJIsA 3auér KP, Hroro

Bua 3austuii DK3aM€H
Jlexumnm 32 32 64
JlaboparopHsbie 16 16 32
[TpakTnueckue 16 16 32
PykoBozicTBO: KypcoBble pabOThI (IIPOEKTHI) - 1
ITpoMexyTouHasl aTTeCTalMs 0,25 0,35 0,6
KonraktHas pabora 64,25 65,35 129,6
CamocTosTenpHas pabora 223,75 79 302,75
KoHnTpons 35,65 35,65
Hroro 288 180 468




Pabouyto nmporpamMmmy coctaBui(un):
JoueHt, noneHt, k.X.H. Opnos FO.H.

(Oondicnocms, yuenoe 36anue, cmenens, Pamuaus 1.0.)

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

X OtcyTcTBYET

Penienzent

(Oondicnocms, yuenoe 36anue, cmenens, Pamuaus 1.0.)

Pabouas mporpamma qucuMIUIMHEI cocTaBieHa Ha ocHoBaHuM @I'OC BO u yuebHOTro miiana
HarpaBjeHus MoAroToBKH (cneruanbHocTH) 18.03.01 XumMuueckast TeXHOIOTUS

Cpok neiicTBusi padoueii mporpaMMsbl AMcUMIIMHBI 10 «31» aBrycra 2026 r.

YTBEPXIEHO

Ha 3acemannm kadenps
«XHUMHYECKasT TEXHOJIOTHSI H PECYPCOCOCPEIKCHIECH

(mporokon 3aceqanust Ne 2 oT «22» cenrsops 2021 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

HGJIB OCBOCHUA NUCHUIIIIMHBI — q)OpMI/IpOBaHI/Ie Y CTYACHTOB CUCTCMHOT'O IMPEACTABJICHUA O
mponeccax XHMHYSCKOM TEXHOJIOTHMH, MPOTCKAIOIIUX B aIlIiapaTrax Ajd UuX OCYIICCTBIICHU.

2. Mecro nucuumiuabl B ctpykrype OIIOITI BO

JIMCIUTIIMHBL M TPAKTUKH, HAa OCBOCHHHM KOTOPBIX Oasupyercs IaHHAas JUCIUTLIMHA!
BBHICIIAsE MaTeMaTuka; (Qu3uka; oOmias U HEOpPraHWYECKas XUMUS; OpraHUYecKas XHUMHUS, OOIIas
XUMUYECKasi TEXHOJIOTHS; (U3HUecKas U KOJUIOUHAS XHUMHUSI.

HI/ICHI/IHHI/IHBI " IIPaKTHUKHU, 11 KOTOPBIX OCBOCHUC HaHHOﬁ JUCHUITIIMHBI HeO6XOI[I/IMO KakKk
OPECAIICCTBYIOIICC: XHMMHYCCKAsl TCXHOJIOIUS OPraHMYCCKHUX BCIICCTB; XHMMHUI W TCXHOJIOTHA
HEOPTaHUYCCKUX BCIICCTB, TCXHOJOI'WA IPOU3BOJACTBA KallpOJaKTaMa M IIoJhaMuaa, TECXHOJOI'UA
IMPOU3BOACTBA CHHTCTHYCCKOI'O KayuyKa.

3. Ilinanupyembie pe3yJbTaThl 00y4YeHUs1

dopmupyemble U
KOHTpPOJIUpYyeMble Hukarops! AOCTHIREHIST IInanupyemble pe3yJibTaThl
KOMMEeTEeHIUH KOMIIETEHIHIH o0y4eHuUs
(Koa 1 HAMMEHOBaHUE)
(Ko ¥ HAMMEHOBAHUE)
[TK-1. Cnocoben | [1K-1.1. TIpoBoauT KOHTpOIb | 3HaTh: OCHOBHBIE MapamMeTphl U
OCYIIECTBIISATh ~ XMMHKO- | KQUuecTBa CBIPBS, | TEXHOJIOTHUECKHE TpPEeOOBaHMS K
TEXHOJIOTHYECKHI MIPOMEXYTOUYHBIX U TOTOBBIX | KAYECTBY CHIPbs, MPOMEKYTOUHBIX
MIPOIIECC B COOTBETCTBUU C | MMPOTYKTOB XUMHUKO- | @  KOHEYHBIX IPOIYKTOB  IIPHU
3aJJaHHBIMU TEXHOJOTHYECKOro Tpollecca | MPOBEACHUN MIPOLIECCOB
TEXHOJIOTUICCKIMHU Ha COOTBETCTBHUE | XHMHUYECKOM TEXHOJIOTHH u
napaMeTpamu U | TEXHOJIOTHYECKUM OMOTEXHOJIOTHH
UCIIOJIb30BATh TpeOOBaHUSIM YMeTh: UCIOJIb30BATh TEXHUYCCKUE
TEXHUUYECKHE CpencTBa CpeICTBa ISl KOHTPOJSI OCHOBHBIX
JUTSE. KOHTPOJISI OCHOBHBIX mapaMeTpoB  TpPH  TPOBEIACHHUH
napaMeTpoB XUMHKO- MIPOIIECCOB XUMHYECKON
TEXHOJIOTUIECKOTO TEXHOJIOTUU ¥ OMOTEXHOJIOTUU
npoiiecca Bnagers: HaBBIKAMH  KOHTPOJIS
OCHOBHBIX napaMeTpoB pu
MIPOBEJICHUU MPOILIECCOB
XUMHUYECKOU TEXHOJIOTHH "
OMOTEXHOJIOTHH
[K-1.2. [TpoBoaut | 3HaTh: TEXHOJIOTMYECKHE
TEXHOJOTHYECKHE  OIepamuu | 0COOEHHOCTH MIPOILIECCOB
Ha Pa3TMYHBIX dTamax | XUMHYECKOH TEXHOJIOTHH "
TIOJIY4EHUS TPOYKIIHH OMOTEXHOJIOTHH
YMeTh: OCYIMECTBISITh IPOIECCHI
XUMHYECKON TEXHOJIOTHH u
OMOTEXHOJIOTHH B COOTBETCTBUHU C
3aJJaHHBIMA  TEXHOJOTHYECKHUMHU
napaMeTpamMu
Brnaners: HaBbIKaMu TIPOBEICHHUS
TEXHOJIOTHYECKHX OTIeparfiit
MPOLECCOB XUMUYECKOU
TEXHOJIOTUU ¥ OMOTEXHOJIOTHHU




®opmMupyembie U
KOHTPOJIUpYeMble
KOMIIETEeHIMH
(Ko 1 HAUMEHOBAHME)

NHaukaTopsl J0CTHXKEHUS
KOMITeTeHIU
(Koa 1 HAaMMEHOBaHUE)

I[lnannpyemble pe3y/abTaThl
o0yueHust

[1K-1.3. KorTtponupyet
COOJII0ICHHE
TEXHOJIOTHYECKOU
JTUCIUIUIAHBI, TPHHUMACT
KOPPEKTUPYIOIINE MEPHI B
CJIy4ae BBISBIICHHE
OTKJIOHCHHSI TTapaMETPOB OT
TEXHOJOTHYECKHUX TPEOOBaHUMU

3HaTh: TEXHUYCCKHE CpeacTBa Ijisa
HU3MCPCHHUA OCHOBHBIX ITapaMETpPOB
IIponeccoB XHUMHYECKOH
TEXHOJIOTHH U OMOTEXHOJIOTHH

YMerTsb: [IPUHUMATh
KOPPEKTUPYIOLIME  MEpbl  IPHU
OTKJIOHEHUH rapameTpoB
MPOLIECCOB XUMHYECKON

TEXHOJIOTUU U OMOTEXHOJIOTUU OT
TEXHOJIOTUYECKUX TPeOOBaHUI

Bnagets: MerogamMu KOHTpOJIA H
TCXHUYCCKUMU CPpCACTBAMH  JIA
M3MEPEHHS] OCHOBHBIX IAapaMeTPOB
MPOLIECCOB XUMHYECKOU
TEXHOJIOTUU ¥ OMOTEXHOJIOTUU

[1K-2. Crniocoben
IPUMEHATh COBPEMEHHBIC
MH(pOpPMalLMOHHbIE
TEXHOJOTUH, TPOBOJIUTH
00paboTky uHpOpManUu
XUMHKO-
TEXHOJIOTUIECKOTO
nporecca c
UCTIOJIb30BaHUEM
NPUKIAJHBIX MPOTPAMM U
0a3 JaHHBIX U1 pacyera
TEXHOJIOTUYECKUX
apamMeTpoB
o0opynoBaHus

IK-2.1. Ucnonszyer
coBpemeHHbIe | T-TexHonmOrMM
npu coope, aHayuse,

00paboTKe H TPEeACTABICHUHU
uHbOpMAIUK O  XUMHKO-
TEXHOJIOTHYECKOM ITPOIecce

3HaTh: BOBMOXXHOCTH TPUMEHEHHUS
NPUKJIAJHBIX TporpamMmm U  0a3
JIAHHBIX JJIs TIPOBEJEHUSI PAacYETOB
B 00J1aCTH MPOIIECCOB U alIapaToB

XUMHUYECKON TEXHOJIOTUU u
OMOTEXHOJIOTHHA
VYMeTs: HUCIIOJIBL30BaTh

coBpeMeHHble [T-TexHonmorun mnpu

coope, aHaimze, oOpaboTKe W
npejcTaBIcHud HHOpMAIK B
o0jacTy MpOLIECCOB M allapaToB
XHMHUYECKON TEXHOJIOTUH u
OMOTEXHOJIOTHH

Brnaners: ombITOM HUCHOJIB30BaHUS
NPUKIAJHBIX TporpamMmm u  0a3

JTAaHHBIX s pacuéra
TEXHOJOTUYECKUX apaMeTpoB
IIPOLIECCOB U anmnaparoB
XUMHAYECKOH TEXHOJIOTHH "
OMOTEXHOJIOTUU
[1K-2.2. PabGotaer ¢ Hay4yHO- | 3HaTh: OCHOBHBIE  TpeOOBaHUS
TEeXHUYeCKOol MHpopMmanuen ¢ | ”HPOPMALMOHHOW O€30MacCHOCTH, B
UCTIOJIb30BAHUEM TOM qucie 3aITUTHI
MH(POPMAIIMOHHBIX M CETEBBIX | TOCYAAPCTBEHHOM TaiiHBI B 00JIACTH
TEXHOJOTUIl ¢ COONIOJCHNEM | ITPOIIECCOB " anmapaToB
OCHOBHBIX TpeOOBaHUH | XUMHUYECKOI TEXHOJIOTHH "
nH(}OPMaLIMOHHON OMOTEXHOJIOTHH
0€30I1aCHOCTH, B TOM 4YHCIIE | YMeTh: MPOBOAUTH  00paboOTKy
3aIINTHI roCyJapCTBEHHOU | MH(pOPMALIUH u oTOMpaTh
TaiHBbI. HEOOXOJWMBIE W JIOCTaTOYHBIE
UCXOJIHBIE JTaHHbIE ISt
MIOCIIEAYIOLIErO pacuéra

TCXHOJIOTUYCCKUX MMapaMCTpOB B




®opmMupyembie U
KOHTPOJIUpYeMble
KOMIIETEeHIMH
(Ko 1 HAUMEHOBAHME)

NHaukaTopsl J0CTHXKEHUS
KOMITeTeHIU
(Koa 1 HAaMMEHOBaHUE)

I[lnannpyemble pe3y/abTaThl
o0yueHust

obnactu IIpoHeCcCOB M armmnaparoB

XUMHUYECKON TEXHOJIOTUU u
OMOTEXHOJIOTHA
Bnaners: HaBblIkamMu pabOTHI C

I/IH(bOpMaHI/IOHHBIMI/I n CETCBBIMU

TEXHOJIOTHSIMU B obnactu
IIPOIIECCOB u anmnaparoB
XUMHYECKOM TEXHOJIOTHH u
OHMOTEXHOJIOTHH
[1K-2.3. Nmeet npakTudeckuidl | 3HATh: METO/IbI pacuéra
OIIBIT IIPUMEHCHHS TEXHOJOTMYECKHUX rapaMeTpoB

MIPOrPAMMHBIX CPEJICTB ISt
pacyeToB u 00pabOTKH
AKCIIEPUMEHTAILHBIX JTAHHBIX,
KOMIIbIOTEpA KaK CpPelICTBA
yIpaByieHUs rpaduIecKoi u
TEKCTOBOM MH(pOpMAIIHEH,
0a3amMH JJaHHBIX.

o0opysoBaHus, MaTepUaTbHBIX H
TEIUIOBBIX OanaHcOB B oOilacTu

MIPOIIECCOB 5 anmapaToB
XUMHAYECKOU TEXHOJIOTUU u
OMOTEXHOJIOTUH

YMeTb: NPUMEHATH NPOTrPaMMHBIE

cpeacrtsa Uil pacy€roB 51
00pabOTKM  AKCIIEPUMEHTAIBHBIX
JNAaHHBIX B 00JIACTH TMPOIIECCOB M
arrmaparoB XHUMHAYECKON

TEXHOJIOTHH U OMOTEXHOJIOTHU

Brnanerp: HaBBIKAMH TNPUMEHEHUS
KOMIIbIOTEpA Kak cpeAcTBa
YIIPABJICHUS rpaduyeckoit u
TEKCTOBOM MHQopmanueil, 6azamu
JAHHBIX B 00JIACTH TMPOIIECCOB M

anmnaparoB XUMHYECKON

TEXHOJIOTUU U OMOTEXHOJIOTUU
[1K-3. Crnoco6en | I1K-3.1. I[IpoBoauT nateHTHbIN | 3HaTh:  perjaMeHT  IMPOBEICHHUS
HCII0JIb30BaTh HAy4yHO- | MOMCK B 00JIACTM XMMHUYECKOM | MaTEHTHOTO TMOUCKa B o0nactu
TEXHUUYECKYIO TEXHOJIOTMM OPraHWYECKUX MU | MPOLECCOB U anmnaparoB
uH(pOpMalLHIO, HEOpPraHMYECKUX BEIIECTB XUMHUYECKOU TEXHOJIOTHH u
AHAJIN3UPOBATH OMOTEXHOJIOTUU
OTEYECTBEHHBIN u YMeTh: aHAIM3UPOBaTh PE3yJIbTaTh

3apyOeXHBIA  OMBIT s
ONTUMU3AINH TPOBEICHUS
XUMHKO-
TEXHOJIOTHYECKOTO
nporecca

MMaTEHTHOTO IIOMCKa B 00JacTH
MIPOIIECCOB u anmapaToB
XUMHYECKOH TEXHOJIOTUH 5
OMOTEXHOJIOTHH

Bnagers: meromamu TpOBEACHHUS
MMATEHTHOTO IIOMCKa B 00JacTH
MIPOIIECCOB 51 anmnapaToB
XUMHUYECKOU TEXHOJIOTHH 51
OHMOTEXHOJIOTUH

T1K-3.2. Haxomut 51
KPUTHYECKH aHAJIN3UPYET
nH(popMaInoo, HEOOXOAUMYIO
JUIsL OITUMU3AIMU TPOBEICHUS

3HaTI)Z NCTOYHHUKHN Haquo-
TEXHUYECKON WHpOopMaIun B
00J1acTH TIPOIIECCOB M amnmapaTroB
XAMHYECKOH TEXHOJIOTUH 5




®opmMupyembie U

NHauKaTopbl 10CTHXKEHUS

KOHTPOJINpYyeMble . I[lnannpyemble pe3y/abTaThl
pPOTHpY KOMIeTeHI U Py pesy
KOMIIeTeHIM U o0yueHust
(Koa 1 HAaMMEHOBaHUE)
(Koa 1 HAMMEHOBaHUE)
XUMHKO-TEXHOJOTHYECKOTO OMOTEXHOJIOTUH
nporecca
YMeTb: HUCHOJIb30BaTh  HAy4YHO-
TEXHUUYECKYIO uH(pOopMaLIUIO,

AHAJM3UPOBATh OTEUYECTBEHHBIN U
3apyOCKHBIH ONBIT B  00NacTH
MIPOIIECCOB u anmapaToB
XHUMHAYECKON TEXHOJIOTHH u
OMOTEXHOJIOTHH

Bnaners: OIIBITOM aHanaus3a
HayYHO-TEXHUYECKOW MH(pOpMaIIUN
B 00J1IaCTH MPOLIECCOB U amnapaTroB

XUMHAYECKOH TEXHOJIOTHH "

OMOTEXHOJIOTHH
[1K-3.3. OnTuMusupyet 3HaTh:  YCJIOBMSI  IPOBEICHMS
YCJIOBUSI ITPOBEICHHUS IPOLIECCOB XUMHUYECKON
OTIENBHBIX CTAJNN XUMHUKO- TEXHOJIOTUU ¥ OMOTEXHOJIOTHU
TEXHOJIOTUYECKOT0 TporLecca ¢ | YMeTs: OIPECTATh yTH
LEJBIO TTOBBIICHUS TIOBBIIIICHUS 3 PEKTUBHOCTH
3 PEKTUBHOCTH MPOU3BOICTBA | IPOLIECCOB XUMUYECKON

TEXHOJIOTHH U OMOTEXHOJIOTHU

BJ'IaI[eTLZ MCTOAAaMU OIITHMH3allUN
MNpOBCACHUA  OTHCJIbHBIX CTaI[I/Iﬁ
IIpoueccoB XUMHYECKOM
TEXHOJIOTHH U OMOTEXHOJIOTHU

[1K-4.
pa3pabaThIBaTh,
pean30BhIBATh u
VIPaBISATh TMPOIECCaMHU B
obnactu TEXHOJIOTHH
OpTraHU4YCCKUX u
HEOPraHMYECKUX BEIIECTB
C MMPUMCHCHUEM
COOTBETCTBYIOIIETO
MHCTPpYMEHTAapus,
U(POBBIX TEXHOJIOTUH, a
TaKKe METO/IOB
MOJIETTUPOBAHUS

CrocobeHn

IIK 4.4. Ucnions3yeT B
npogecCuoHaNTbHON
JesITeTbHOCTH METObI
YIIpaBJICHUS
TEXHOJIOTUYECKUMHU
nporieccaMmu B 00JacTH
XUMHUYECKON TEXHOJIOTHU
OpPTaHUYeCKUX U
HEOPraHMYEeCKUX BELIECTB

3HaTh: YCJIOBHSl paBHOBECHS W
HaIpaBJIeHUS TEUCHUS

MPOIIECCOB B OOJACTH XUMUYECKOM
TEXHOJIOTHM  OpPTaHUYEeCKUX |
HEOPraHWYECKHUX BEIECTB

YMeTb: 10 TaHHBIM O PaBHOBECHH
YCTaHABIWBATh  HAyalbHbIE U
KOHEUYHBIE rapameTpsl "
ONpPENENATh  ABUXKYILYIO  CUILY
mpouecca

Brmagets: meTomaMu  ynpaBileHHs
TEXHOJIOTHYECKUMH TPOIECCAaMH B
00JIaCTH XUMHYECKOH TEXHOJOTHH
OpPTaHMYECKUX U HEOPTaHUYECKUX
BEIIIECTB




4. CTpyKTYypa U cofepKaHMe JUCHUILTHHBI
4.1. Ctpykrypa u coaep:xxkanue gucuunannsl «Illpouecchbl n annaparbl B XMMH4Y€CKOI TEXHOJIOTMHA U OMOTEXHOJI0THH-1»

®DopMbI TEKYLIETO

Bun . KOHTPOJIA
Moayab . HaumeHoBaHue TeM 3aHATHH
yueOHoM . Cemectp | O0beM, 4. banabl | UHTEpakTHB, 4. (HauMeHOBaHUe
(pasaen) (yueOHOii padoThI)
padoThI OLICHOYHOI'0
CpeACTBA)
Knaccudpukanus OCHOBHBIX XUMHKO- 5 2 - - Bomnpocsr k 3auéty Ne
ekl TEXHOJIOTHYECKUX MPOIECCOB. Oo61ue 1-2
NPUHIUIB pacyeTa XUMUYECKUX TPOLIECCOB U
anmnaparos.
. 5 2 6 - OTtuer mo mpakTHUec-
[pl Pacuér nacoca
KoMy 3aHsTHiO Ne 1
WneanbHble U pealbHble  KHMJKOCTH. 5 2 - - Bomnpocs k 3auéty Ne
M ! Jlex2 ['mppaBiuka W TUAPABIMYECKHE IIPOLIECCHI. 3-7
r OAYJIb 1. OCHOBBI T'MJIPOKUHETHKH U THAPOIUHAMUKH.
uapoMexa-
AP . 5 2 3 - Otuer mo nabopatop-
HHUYECKHE Jla61 I'mapocratuyeckoe JaBJICHUE U €ro CBOMCTBA N
HOI1 paboTe No 1
IIPOLIECCHI " "
TpyOomnpoBoab! u ux pacuér. I'mapaBiuyeckoe 5 2 - - Bomnpocs! k 3auéty Ne
Tex3 COTIPOTHBIICHUE TpyOOTIPOBOIOB. 8-14
[lepememienne  xuakocred.  Cxxarne U
nepemMenieHue razoB. Hacocel 1 KoMIpeccopsl.
) 5 2 6 - OTtuer Mo mpakTHUeC-
ITp2 Pacuér BeHTHIATOpA
KoMy 3aHsATHIO Ne 2
I'mppomexaHM4ecKue MpOLECChl PA3IACICHUS ) 2 - - Bomnpocs! k 3au€ty Ne
Jlex4 HEOJHOPOJHBIX  cucTeM.  MarepuanbHblil 15-16
OanaHc nporecca pasaenenus. OTcranBanue
1462 3ammra paboTsl «I uapocTaTuyeckoe 1aBjIeHue 5 2 6 - Otuer mo naGopatop-
U €ro CBOWCTBa» HOi1 paboTe Ne 1
k5 OcaxaeHue MoJ NEUCTBHEM IEHTPOOESKHBIX 5 2 - - Bomnpocsl k 3auéty Ne
eK

CHUJI, DJICKTPHUICCKOI'O ITOJIA.

17-18




DopMBbI TEKYLLET0

Bun . KOHTPOJIA
Monayab . HauMenoBanue TeM 3aHATHH
yueOHoit . Cemectp | O0beM, u.| Bbanabl | UHTepakTHB, 4. (HamMeHOBaHMe
(pa3neu) (yueoHoii padoThI)
padoThI OLICHOYHOI'0
cpeacrsa)
. . 5 2 6 - OTyer 1o mpakTHyec-
[1p3 Pacuér orcroiinuka
KoMy 3aHsATHIO Ne 3
5 2 - - Bomnpocs k 3auéty Ne
Jlex6 ®unbpTpoBanue. Mokpas 04MCTKa ra3oB. 19_22 Y
Mopyns 1.
, . 5 2 3 - Otuer o nmaboparop-
I'mppomexa- JIa03 Ocaxaenue TBEPABIX YACTHUIL B )KUJIKOU Cpejie .
HUUCCKIIE HOM pabote Ne 2
Hpoecch IlepememmBanue B KUJKON cpene. ) 2 - - Bompocs! k 3au€ty Ne
Jlex7 [IceBnOOXKMKEHHE  TBEPJOTO  3E€PHUCTOTO 23-25
MaTepuaia.
[Tp4 Pacuér 6apabanHoro BakyyM-huibTpa S 2 6 i Oraer 1o npaxruec-
P P Yy p KoMy 3aHsTHio Ne 4
OCHOBBl ~ TEOPUHM  TEIUIOBBIX  IPOLIECCOB. 5 2 - - Bomnpocs! k 3auéty Ne
Tex8 Croco0s! nepeaadn TeInIa. 26-27
TennonpoBoAHOCTS. 3aKoH Oypre.
Koad¢uimenT renaonpoBogHOCTH.
TlaG4 3ammra padoTsl «OcaxeHne TBEPAbIX YaCTHUIL 5 2 6 - Otuer mo naGopatop-
B KUJIKOU Cpesie» HOM padoTe Ne 2
Monyns 2. KonBektupHbIl TemnoodoMeH. 3akoH HbroToHa. ) 2 - - Bompocsr k 3auéty Ne
Temobie Koadduuuent rermnooraaun. TermnoodMeH npu 28-31
IIPOLIECCHI Jlex9 W3MEHEHUU arperatHoro cocrosHus. Temiosoe
U3JIyYEHHUE. 3akoH Credana-bonpimMana.
3axoH Kupxroda.
N 5 2 6 - Otuer mo mpakTuyec-
IIp5 Pacuér nennoro annapara
KoMY 3aHaThio Ne 5
5 113.75 - -
CP N3yuyenue TeopeTnyecKoro Marepuania




DopMBbI TEKYLLET0

Bun . KOHTPOJIA
Monayab . HauMenoBanue TeM 3aHATHH
yueOHoit . Cemectp | O0beM, u.| Bbanabl | UHTepakTHB, 4. (HamMeHOBaHMe
(pa3neu) (yueoHoii padoThI)
padoThI OLICHOYHOI'0
cpeacrsa)
OcHoBHOE ypaBHEHUE TEIUIONEePeIauH. 5 2 - - Bompocsr k 3auéty No
Koadpduuuent rtemnonepenaun. JIBmxymas 32-33
Tex]o |cW1@ TEIUIOBBIX  IIPOLECCOB. Brruucnenue
cpenHen pa3HOCTH TeMIIepaTyp JUTS
OpsIMOTOKA, IMPOTUBOTOKA, MEPEKPECTHOrO0 U
CMEIIIaHHOT0 TOKA TEIUIOHOCUTENIEH.
5 2 3 - Otuer o maboparop-
JIab5 Omnpenenenne CKOpoCcTH PUIbTPOBAHUS .
pel p b p HOM paboTe Ne 3
Texl11 [Tpoueccrl HarpeBaHus U UCHAPEHUSI. 5 2 - - Bompocsr k 3auéty No
34-37
N 5 2 6 - Otyer 1o mnpakTuyec-
[Ip6 Pacuér niacTuHYaTOr0 TEII000MEHHHKA
KOMY 3aHsTHIO Ne 6
IIpoueccsl oXJaxaeHUs U KOHJECHCAIUN. ) 2 - - Bomnpocsl k 3auéry Ne
Monyns 2. | Jlex12 | POH A Aercatt 2840 y
TerutoBbie 3 5 o z 5 5 o 5
MpoIecch 11466 amuTta pabotel  «OmpeneneHne CKOPOCTH - T4eT Mo Jabopatop-
bUILTPOBAHUSY HOM paboTe Ne 3
Knaccudukanms 51 KOHCTPYKIUH 5 2 - - Bomnpocsl k 3auéry Ne
JIek13  |remooOMeHHbIX  ammapatoB.  OCHOBHbIE 41-44
METO/Ibl pacueTa TeMJI000MEHHBIX aniapaToB.
. 5 2 6 - Otuer mo npakTuyec-
IIp7 Pacuét koxyxoTpyO4yaToro TerniooOMeHHHKa
KOMY 3aHATHIO Ne 7
BelmapuBanne u - ero IIPUMEHEHUE B 5 2 - - Bomnpocs! k 3a4€ty Ne
Tlex14 XUMHUYECKON TEXHOJIOTHH. IIpocroe 45-47
BINTapHBaHue. BrIapuBaHue ¢ MpUMEHEHHEM
TEIJIOBOTO HAacoca.
MexaHnuyeckoe TMepeMEelIMBAHUE B KHJKOU 5 2 3 - Otuer mo maboparop-
J1a67 cpene C OnpeaeIeHueEM MOIITHOCTH, HOM padoTe Ne 4

HCO6XOI[I/IMOI>1 JJId BpalllCHUS MCIIAJIKU




DopMBbI TEKYLLET0

Bun . KOHTPOJIA
Monayab . HauMenoBanue TeM 3aHATHH
yueOHoit . Cemectp | O0beM, u.| Bbanabl | UHTepakTHB, 4. (HamMeHOBaHMe
(pa3neu) (yueoHoii padoThI)
padoThI OLICHOYHOI'0
cpeacrsa)
MHorokpatHoe BbinapuBaHue. CylmHOCTh U 5 2 - - Bomnpocsl k 3auéty Ne
JIekl5 |mpemmymiecTBa ~ MHOTOKPAaTHOTO  BBINIAPHU- 48-49
BaHus. Cxema pacuéra BIIAPHBIX YCTAHOBOK.
. . . 5 2 12 - OTt4yer Mo mpakTUyec-
ITp8 Pacuér TpEXKOpITyCHOM BBIIAPHON yCTAHOBKHU
KoMy 3aHsTHIO No 8
KOHCTpyKIIM BBIMApHBIX amnmapaToB M HX 5 2 - - Bompocsr k 3auéty No
kinaccupukanus. BreimapHble ammapaThl  co 50
Mogyss 2 JIex16 CBOOOJHOM, €CTECTBEHHON M MPUHYIUTEIBHON
) WUPKYJSLHEN acTBOpA. [1nénounble
TermioBsie LKL p p
- BBIMIApHBIE allaparkl.
3amuTa paboThI «MexaHHYeCKoe ) 2 6 - Otuer o maboparop-
1468 NEepEeMEIINBaHUE B  KUIKOM  cpene ¢ HOM paboTe Ne 4
oTnpezieieHueM MOITHOCTH, HEOOXOAUMOMN st
BpAIICHUS MEITAIKU»
y S - 10 -
Ilcmx ITocemaemocTh 3aHSTHNI
) 110 - -
CpP N3yueHune TeopeTnyeckoro Marepuania
A DK3aMeH (UTOTOBBIN TecT 1o Kypcy uepes OT) 5 100 DK3aMeH (UTOTOBBIN
TECT IO Kypcy 4epe3
Hroro:| 288 200

Cxema pacyera uroroporo 6amia «(Cymma + Tep)/2» - cymma 0annoB 1o BCceM y4eOHBIM MEPONPHUATUAM, HPETyCMOTPEHHBIM B Kypce +

cpenHee apupMeTHIECKOe 0 BCEM TPOMEKYTOUHBIM TecTaM, MpoBoauMbIM yepe3 OT.




4.2. CTpykTypa u cojep:kanue Jucunanubl «[Ipouecchbl U annmaparbl B XMMHYECKO# T€XHOJOTHH U OMOTEXHOJIOTHH-2»

DopMBbI TEKYLLET0

Bun . KOHTPOJIA
Monayab . HaunMenoBanue TeM 3aHATHH
(pasnen) yueOHoit (yaeBmoii paboTs) Cemectp | O0beM, u.| Bbanabl | UHTepakTHB, 4. (HamMeHOBaHMe
padoThI OLICHOYHOI'0
cpeacrsa)
OCHOBBI TEOpUH MACCOOOMEHHBIX MPOLIECCOB, 6 2 - - Bomnpocsl k 3k3ameny
ekl Maccornepeaya. Cnoco0m1 BBIPKEHUS Ne 12-13
coctaBoB  (a3. MarepuanbHplii  OanaHc
MacCOOOMEHHBIX IPOIIECCOB.
N 6 2 - - Otyer 1o mpakThyec-
Ipl Pacuér nacagounoro abcopoepa
KoMy 3aHsTuio Ne 1
OcHoBHOE ypaBHEHHE Macconepeaaym. 6 2 - - Bomnpocs! k 3k3amMeny
Moy 1. Cpennsis  JBUXKYyIIAas CHUI  MacCOOOMEHHBIX Ne 14-16
Macco- Jlex2 MIPOIIECCOB. 3aBUCHUMOCTD MEXIY
0OMEHHBIE kod(purmenTamMu Maccorepeaayn u
IPOLIECCHI MaccoOTIauH.
Ta61 HcnpiTaHue TernaooOMEHHMKa Tuna «Tpyda B 6 2 3 - OleeT no siabopatop-
Tpyoe» HOM1 paboTe Ne 1
AOGcopbuus. MarepualibHblii M TEIJIOBOM 6 2 - - Bonpocel k sk3ameHy
Tex3 OanaHChI npoiiecca abcopOuuu. Ne 17-19
K [TpyuHuMnuanbHble CXEMbl  aOCOPOLIMOHHBIX
IPOIIECCOB.
" 6 2 12 - Otuer mo npakTuyec-
[1p2 Pacuér nacagounoro abcopOepa
Komy 3aHaThio No 1
Paznenenne KuAKuUX cMeced TEpEeroHKOM. 6 2 - - Bonpocel k sk3ameHy
ITpocras NIEPETOHKa, IepEroHKa c Ne 20
Jlex4 nedermarueii, meperonka B TOKE BOJSHOTO
mapa, MHEPTHOTrO  rasa, MOJEKyJsipHas
NeperoHkKa.
1462 3amura paboTbI «HcnpiTanne 6 2 6 - Otuer mo naGopatop-

TEIJI000MEHHHKA THTA «Tpy0Oa B TpyOe»»

HOM pabote Ne 1




DopMBbI TEKYLLET0

Bun . KOHTPOJIA
Monayab . HauMenoBanue TeM 3aHATHH
(pasnen) yueOHoit (yaeBmoii paboTs) Cemectp | O0beM, u.| Bbanabl | UHTepakTHB, 4. (HamMeHOBaHMe
padoThI OLICHOYHOI'0
cpeacrsa)
Pextuduxanus. IlpuHuunuanbHble  CXEMBbI 6 2 - - Bonpocel k sk3ameHy
Jlek5 nporeccoB pektudukanuu. MaTepuanbHbINA Ne 21-23
Oananc pasnenenus. GaermMoBoe YKUCIO.
Ip3 Pacuér pacnpUIMTENBHON  3KCTPAKIMOHHOU 6 2 - - Otyer 1o mpakTHyec-
KOJIOHHBI KoMy 3aHsTHio Ne 2
YpaBHenuss  paboumx JUMHUN  Mmpoiiecca 6 2 - - Bonpocel k sk3ameHy
pextudukanmu. I[lonoxxenne pabounx JIUHUIHA Ne 24-25
Jlex6 Ha y-X JAMarpaMMe M UX MocTpoeHue Meton
Monys 1. HaXOXICHUS  ONTUMAIBHOTO  (PIIErMOBOTO
Macco- YHCIIA.
0oOMEeHHBIE W3ydyeHre  KOHCTPYKIIMH  TEIIOOOMEHHBIX 6 2 3 - Otuer o nmaboparop-
MPOIIECCHI JIa03 anmnapaToB c omnpeeneHueM 170'¢ HOM padoTe Ne 2
K02 (UIIMEHTOB TEIUIONepe1aun
TennoBoii 6amaHchl Tpoliecca PeKTUDUKAIUN. 6 2 - - Bormpocsl k sk3ameny
Tlex7 YcraHoBKu Ui } peKTI/I(I)I/IKaLII/II:I Ne 26-27
MHOTOKOMIIOHEHTHBIX CMECeH, IKCTPAKTUBHOU
U a3€0TPOMHON peKTHU(PHUKAINH.
Tp4 Pacuér pacnbuMTENEHON  AKCTPAKIIMOHHOU 6 2 18 - OTyer 1o mpakTHYec-
KOJIOHHBI KOMY 3aHATHIO Ne 2
AmmaparypHoe  oQopmIIeHHE  MPOIIECCOB 6 2 - - Bompocel k sKk3ameHy
TTex8 abcopbumn  u  pektudukauuu.  Pacuér Ne 28-31
amnmapaToB Ui TIpoBeAeHUs abcopOumm u
pexkTudUKanuu.
3ammra paboThl  «M3ydeHHe KOHCTPYKIIMU 6 4 6 - Otuer mo naGopatop-
Jlab4  |TermyI00OMEHHBIX ammapaToB C OINpeAeTICHUEM HOM1 paboTe Ne 2
uX KO3 PHUIUEHTOB TeIIoNepeaun»
6 40 - -
CP N3yuenune TeopeTnyeckoro Marepuania




DopMBbI TEKYLLET0

Bun . KOHTPOJIA
Monayab . HauMenoBanue TeM 3aHATHH
yueOHoit . Cemectp | O0beM, u.| Bbanabl | UHTepakTHB, 4. (HamMeHOBaHMe
(pa3neu) (yueoHoii padoThI)
padoTbl OLICHOYHOI'0
cpeacrsa)
OKCTpakuus U e€ MPUMEHEHHE B XUMHUYECKON 6 2 - - Bonpocel k sk3ameHy
TTex9 TEXHOJIOTHH. [IpuHuMnuanbHas cxema Ne 32-34
npouecca. PaBHOBecue B mporeccax
SKCTpakuuu. TpeyroiapHas quarpaMmma.
ITp5 Pacyer  OgHOCEKIIMOHHOW  HMOHOOOMEHHOM 6 2 - - OTt4yer Mo mpakTUyec-
YCTAHOBKH. KoMy 3aHATHIO Ne 3
Metoap!l 3KcTpakiuu. MaTtepualbHblid OanaHc 6 2 - - Bonpocel k 3k3ameHy
JIek10  |mponecca. VCTpoicTBO u pacuér Ne 35-39
AKCTNDAKITMOHHBIX AIMITanaToB.
OnpeneneHne TeMIepaTypbl KUIIEHUS CMECH 6 2 3 - Otuer o naboparop-
Jla65 YETBIPEXXJIOPUCTOTO  yriiepoja, OeH3oia U HOM padoTe Ne 3
BOJIbI
Ancopbuust 1 e€ NpUMEHEHHE B XUMHUYECKOU 6 2 - - Bomnpocsl k 3k3ameny
Tex]] |TeXHoIOrMM. PaBHOBecue B mporneccax Ne 40
a/1copOIMH. YcnoBus JIeCOPOIIHH.
AJCOpOEHTHI.
o6 Pacuer  ogHOCEKIIMOHHOW  MOHOOOMEHHOM 6 2 12 - OTyer 1o mpakTHyec-
P YCTaHOBKH. KOMY 3aHsTHIO Ne 3
MarepuanbHblii 0anaHC mpoliecca agcopOIHH. 6 2 - - Bompocsl k 2k3aMeHy
Jlex12  |IlpuHuMOuanbHble CcXeMbl aOCOPOIIMOHHBIX Ne 41-43
IIPOIIECCOB.
Bamura paboTsl «OnpeeseHne TeMIEPaTyphl 6 2 6 - Otuer no nmaboparop-
JJab6  |kumeHUs cMecu 9eTHIPEXXIIOPUCTOTO HOM paboTe Ne 3
yriepoja, OeH305a U BOJIbI»
Ancop6ronHas anmaparypa. Cxema pacuéra 6 2 - - Bomnpocsl k sk3ameny
Jex13  lancop6epos. Ne 44
Mopyns 1. 6 2 - - Otyer 1o mpakTHYec-
[Ip7 Pacder cymminku ¢ NCeBOOKUKEHHBIM CIIOEM.
Macco- KoMy 3aHsTHio Ne 4




DopMBbI TEKYLLET0

Bun . KOHTPOJIA
Monayab . HauMenoBanue TeM 3aHATHH
(pasnen) yueOHoit (yaeBmoii paboTs) Cemectp | O0beM, u.| Bbanabl | UHTepakTHB, 4. (HamMeHOBaHMe
padoThI OLICHOYHOI'0
cpeacrsa)
0OMEHHBIE Cymka u e€ mnpuMeHEHHE B XHUMHUYECKOH 6 2 - - Bonpocel k sk3ameHy
IIPOLIECCHI Tlex]4 ~|TEXHOTOTHU. CrnocoObl TPOBEACHUS CYIIKH. Ne 45-46
PaBHOBecHass BIaXXHOCTh U CBSI3b BIArkM C
MarepuagioM. CKOpOCTh CYIIKH.
6 2 3 - Otuer o nmaboparop-
Jla67 N3yuenue mpouecca peKTuPUKALNNA HOt paGoTe No 4
MarepuanbHblii M TETJIOBOM OalaHChl CYIIKH. 6 2 - - Bonpocel k 3k3ameHy
Tex15 Huarpamma Pam3una. H3obpaxenue Ne 47-48
IIPOLIECCOB M3MEHEHHUS COCTOSIHMS BO3/1yXa U
paboueli TMHUM CYIIKH Ha AHarpamme.
6 2 12 - Otyer 1o mnpakTuyec-
[1p8 Pacuet cymmiiku ¢ nceBOOKHKEHHBIM CIIOEM.
KoMy 3aHsTHio Ne 4
Tex16 [TpuHIMNMAIbHBIE CXEMbI MPOLECCOB CYIIKH. 6 2 - - Bomnpocsl k sk3ameny
Tunel cymmiaok. Cxema pacuéra CYIIHIOK. Ne 49-50
1468 3ammra  pabotrbl  «M3ydyeHume  mporiecca 6 2 6 - OleeT no siabopatop-
peKTUhUKAITIN HOM padoTe Ne 4
IIcmx ITocemaemocTh 3aHITHNI 6 - 10 -
CP N3yyenue TeopeTnyecKoro Marepuania 6 39 ) )
Kontpons |IloaroroBka K 3K3aMeHy 6 35.65 - -
ITA DK3aMeH 0,35 100 DK3aMeH
Hroro:| 180 200

Cxema pacyera urorosoro 6amna «(Cymma + Tg,)/2» - cyMMa 6amioB 1o BCeM Y4EOHBIM MEPONPHATHUAM, NPETYCMOTPEHHBIM B Kypce +

cpcaHee apI/I(I)MCTI/I‘-ICCKOC 10 BCEM IIPOMCIKYTOUHBIM TCCTaM, ITPOBOAMMBIM 4YCPEC3 OT.




5. O6pa3oBaTe/ibHbIEe TEXHOJIOTHHU

IIpu peanuzanuu y4eGHOro Kypca JUCIUIUIMHBI UCIIONIB3YETCs TEXHOJIOTUS TPAIULIMOHHOTO
o0y4yeHHsT — OpraHu3alys y4eOHOro mpolecca B By3€, OCHOBaHHAs Ha JIEKIIMOHHO-CEMHUHApPCKO-
3ayeTHOM ¢opmax oOydeHus. K ¢dopmam oOyueHuss OTHOCATCA JIEKLMH, NPAKTUYECKUE U
nabopaTopHbIe 3aHATHSA, CaMOCToATeNbHas pabora. Ha Jekuusx B OCHOBHOM HCIHOJB3YIOTCS
HarJsIIHbIe U CJIOBECHBIE METOJIbl OOYy4eHHUs, a Ha NPaKTHYECKUX M JIAOOPATOPHBIX 3aHATUAX —
HarjsiHble, CIIOBECHBIE M IpaKTHUecKue MeToabl. CamocTosdTenbHas paboTa BKIIOYAET U3yUEHUE
TEOPETUYECKOr0 MaTepHaja JUCHMILIMHBI C MCHOJIb30BAHUEM JIEKIIMOHHOIO Kypca, Internet-
pecypcoB, HH(GOPMALMOHHBIX 0a3, METOIMYECKUX pa3padOTOK, CIENUaIbHON y4yeOHOW M HaydyHOU
JIUTEPaTypBI.

6. Meronuyeckue YKa3aHUs M0 0CBOEHN IO JUCIMILIHHBI

1. Paccmotpers ¢Qusmueckue, (QUINKO-XMMUYECKHE, TUIPOMEXAaHHYECKHE, TeIIOBhIC
OCHOBBI IIPOLIECCOB XUMHUYECKOM TEXHOJIOTHH.

2. ChopmupoBaTh mpeacTaBicHusi 00 0COOCHHOCTSIX KOHCTPYKITMM XHMHYECKUX aIllapaToB
1 000pyI0BaHUA.

3. 3aKpenuTh yMEHUS U HABBIKU Pacy€Ta XUMHUYECKOI0 000pyA0BaHUS.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemecr Koa xonTposmpyemoii HaumenoBanue
P KOMIIETeHIIUH (WJIN €€ YACTH) OI[EHOYHOT0 CPeACTBA
5 TIK-1, [1K-2 OT4eTsl 110 IpaKTUYeCKUM 3aHAThsIM Ne 1-9

Otuetsl o 1abopaTtopHbIM padoTam Ne 1-4
Tecrosrie 3amanus Ne 1-300
Bomnpocs k 3auety Ne 1-50

6 [1K-2, TIK-3, TIK-4 OTYeThI 110 MPAKTUYECKUM 3aHATHIM Ne 1-4

Otuetsl no 1aboparopHbIM padotam Ne 1-4

Kypcosas pabora
Tecrosbie 3amanus Ne 1-300
Bormpocs! k ax3ameny Ne 1-50

7.2. TunoBblie 3alaHusl WM MHBIC MaTepUalibl, H606X0)II/IMI>IC AJIA TEKYLIECT0 KOHTPOJIsA

7.2.1. banku TecToBBIX 3amanuii (pasMemnieHsl Ha O6paszoBarensHOM moprane TI'Y wim B

cUCTEME DJIEKTpOoHHOro ooyuyenus Moodle)
(HaumeHo8aHUE OYEHOUHO20 CPedCmEea)

TunoBoii(bie) mpuMep(bl) 3a7aHusI (M)
[Iporieccrl u anmapaThl B XUMHYECKOW TEXHOJIOTHMH ¥ OMOTEXHOJIOTHH - 1

1. K kakoil Tpymme MpoIeccCOB XUMHUYECKOW TEXHOJOTHH OTHOCHUTCS (DUIbTpOBaHUE
KHUJIKOCTEH WM Ta30B Yepe3 MOPUCTYIO IEPETOPOKY?
a) THIPOMEXaHHYECKUE MPOIECCHI
0) TETJI0BbIE MTPOIECCHI
B) MacCOOOMEHHBIE MPOIIECCHI
') MEXaHUYECKHE TPOIIECCHI

2. Kakoil uHTepBan 3Ha4eHU Kputepusi PeilHOIbACca COOTBETCTBYET MEPEXOTHOMY PEKUMY
JIBYDKEHUS JKUAKOCTH B MPSIMBIX TPpyOax ¢ MaJjiol MIepOXOBaTOCThIO CTEHOK?
a) 1000 < Re <2300
0) 1000 < Re < 4900
B) 2300 < Re < 10000
r) 2300 <Re <4900

3. Kakoit uHTepBanm 3HaueHWi kpurepus PeliHonmbaca COOTBETCTBYET TypOYJIEHTHOMY
peXUMY OCaXACHUS IIapoo0pa3HOM YaCTHIIbI B HEMOBUKHON HEOTPAaHUUYEHHOHU cpefe?
a)Re>0,2
6) Re<0,2
B) 0,2 <Re <500
r) Re > 500

4. Yto npencrasisieT co00it KodhGUIHEHT TETTONPOBOTHOCTH?
a) KOJIMYECTBO TEIUIa, MEePexXoJsllee B €IWHUILY BPEMEHH OT TEIUIOHOCUTENS K XJIaJ0areHTy
yepes eMHUILY TOBEPXHOCTHU TeII000OMeHa Mpu cpeaHel paznoctu temneparyp 1°C
0) KOJIMYECTBO TeIlIa, MepexoAsilee B €AMHMIY BPEMEHU 4epe3 €JUHUIy IMOBEpXHOCTH Ipu
pasHoctH Temneparyp 1°C Ha eAMHUIlY TONIIMHBI CTEHKU




B) KOJIMYECTBO TeIUIa, IIE€peaBaeMoe OT EAMHHUIBI TEIUIOOOMEHHOW IOBEPXHOCTH B
OKpYXKalomyo cpeay (Wid HaoOOpOT) B CAMHHILY BPEMEHH TPU PA3HOCTH TEMIIepaTyp
TETMI000MEHHOW TOBEPXHOCTH M OKpy»Katomien cpezas 1°C

I') KOJMYECTBO Terjia, HeoO0X0IMMOe JUIsl HarpeBa eMHUIIbI KoJlnyecTBa BemiecTBa Ha 1°C

5. Uemy Oyzaer paBHO THAPOCTATUYECKOE JABJICHUE HA TIyOWHE 15 M OT MOBEPXHOCTH BOJIBI,

2
€CJIM AaBJICHUEC HA ITIOBEPXHOCTH COCTABJIACT 1 xrc/em™?

a) 1,15 krc/cm?
0) 2,5 Kre/em?
B) 8,5 Kre/em?
r) 16 Kkre/em’

6. Kakoe KoIn4ecTBO OCBETIIEHHOTO MMpOAYKTa MOXKCT OBITE IIOJIYY€HO IIpH pa3acIiCHUU IT

CYCIIEH3UH, €CIIU COJIep KaHue TBEPAOro BellecTBa B cycneH3uu cocrasisier 10% (macc.), B ocaake
— 80% (macc.), a ero cojiep>kaHueM B OCBETIEHHOM MPOJYKTE MOXKHO MpeHeOpeyb?

0O 0 0 O W 0 0 0 O N

B

o O O O

0O 0 0 O Kk

a) 900 kr
0) 875 kr
B) 850 kr
r) 800 kr

Hpoueccm " a1irapartbl B XUMHUYECKOH TEXHOJIOTHHU U OMOTEXHOJIOTHH - 2

Kakoli mponecc XuMU4ecKoi TEXHOJIOIMH HE OTHOCUTCSI K TPYIIIE TEMJIOBBIX MPOLIECCOB?
KOH/ICHCaLUs

UCIIapeHue

KpHUCTAJIIN3aLus

OXJIAXKIEHUE

Kakoii kputepuii xapakTepu3yeT U3MEHEHHE arperaTHOro COCTOSIHUS BEIIECTBA B TIPOIIEcCe
Teriooomena?

kputepuii Hyccenbra
kputepuil [Ipanaris
kputepuii I'pacroga
kputepuit Kyrarenanse

Yro aBnsieTcs HpH‘lHHOﬁ YBCIIMUCHUA NHTCHCUBHOCTU Temioo0MeHa B MHOTI'OXOIO0BBIX
TEIJI000MEHHHUKAX I10 CpaBHCHHIO C OHHOXOI{OBI)IMI/I?

YBenuueHrne CKOpOCTH IBUKEHUS TETIIOHOCUTENEH
YBenunueHue noBepXHOCTH TEIUIONEepe1ayn
YBenunueHnue IBUKYILIEH CUIIbI TEeIUIONepeIayn
CHIKEHHE TUIPABINYECKOTO COMPOTUBIICHUS

B MHOT0X010BOM KOKYXOTPyOUaTOM TETNIOOOMEHHUKE MTPOXOISIINHI M0 MEXTPYOHOMY
MIPOCTPAHCTBY TOJYOJ oxjaxaaercs Boaoit ot 106 o 30°C. Boaa, mpoxozsmias mo Tpyoam,
HarpeBaetcs oT 11 10 35°C. OnpenenuTs pacxo]l BOJbI, €CIH PacXo/]] TOJIyoja COCTaBiIsieT 2,5
T/4, a ero TeroéMkocth — 1,80 x/[x/(xr-K).

3,4 1/
14,25 1/4
18,4 T/
4.4 1/q



Yro xapakTepu3yeT YUCII0 €IUHUILL IEPEHOCa B MACCOOOMEHHBIX Mpolieccax?
M3MeHeHne KOHLIEHTPAIlK OHOM u3 (a3

CpenHioro ABMXKYIIYIO CHITY TTpoliecca

[ToBepxHOCTB (ha30BOr0 KOHTAKTa

0O 0o o o u

N3menenune pabodeit KoHIIEHTpaMK (Gasbl, MPUXOASIIEeCs Ha €IUHUILY ABUKYIICH CHIIBI

1S

Kakas cxema npoBeseHus abcopOLMU UCTIONB3YETCS, €CIHM YXOISAIINIA ra3 Ha BBIXOJIE U3
anmnapara KOHTaKTHPYET CO CBEKUM abcopOeHTOM?

[IpamoTtounas

IIpotuBoTOYHAs

OpHocTyrneHyaTast ¢ peLMpKyIsiuen
MHorocryneHyaras ¢ peupKyIsuuein

0O O O O

~

Kakoe cooTHo1eHre cO0II0/1aeTCsl MEXKY COACPHKAHUSIMHU JIETKOJIETYy4ero KOMIOHEHTA B
UCXOJIHOM cMecH (Xp), TUCTUIUIATE (Xp) U KyOOBOM ocTatke (Xw) MpU IPOBEICHUN
peKTHUKAIIH?

Xp < Xp < Xw

Xp < Xw < Xg

Xw < Xp < Xp

Xp < Xp < Xw

O O O O

o

YKa)KI/ITC, Kakasg XapaKTECpHUCTUKa COOTBETCTBYCT PCIKUMY DMYJIbI'UPOBAHUSA ITPU pa60Te
HacaJO4YHOM KOJIOHHBI:

©) HpI/I JaHHOM I'HAPOANHAMUYCCKOM PCIKNMEC pa6OTBI Haca):[quoﬁ KOJIOHHBI KOJINYCCTBO
3aIlep)KI/IBaeM0ﬁ B HACAAKC KUAKOCTU IMPAKTHUYCCKU HC 3aBUCHUT OT CKOPOCTHU ra3a

o Ilpu gaHHOM T'HIPOJMHAMUYECKOM peXUME padbOThl HACaA0YHON KOJIOHHBI C BO3pacTaHUEM
CKOpPOCTH Ta3a yBEJIMUUBACTCS CMOYEHHAs IOBEPXHOCTh HACAAKHU U, COOTBETCTBEHHO,
MHTEHCUBHOCTB IIPOLIECCA MacCONepeiadn

o IIpu naHHOM rUAPOIMHAMUYECKOM PEKUME pabOThl HACATOYHOM KOJOHHBI TOCTUTAETCS
MakcuMaibHas 3(pPEeKTUBHOCTH pabOThI KOJIOHHBI IO MaCCOOOMEHY, HO THAPABINYECKOE
COIPOTHBIIEHUE KOJIOHHBI IIPA 3TOM PE3KO BO3PACTAET

o I[aHHBIfI I‘I/I,[[pO)lI/IHaMI/I"IeCKI/Iﬁ PEKUM pa6OTI>I HacaJ04YHOM KOJIOHHBI Ha IIPAKTUKE HE
HCIIOJIB3YCTCA

9. Omnpenenuth I;OB(l)(i)IéIHI/IeHT macconepenadyu Ky B abcopbepe, B koropoM Py = 6,1+ 107 kr/(M-c),
aPx=1,7-10" xr/(Mm“-c). YpaBHEHUE TUHUN PABHOBECHUSI B OTHOCUTEIILHBIX MAaCCOBBIX JOJISX:

Y* = 0,61X .

1,510 kr/(M?-¢)
1,2:102 xr/(m*-¢)
1,9:10° kr/(m*-¢)
1,3-10'2 KF/(MZ‘C)

o O O O

10. YpaBHeHue paboueii TMHIY BepXHEH (YKPEIUISIONIEH ) YacTH peKTU(UKAITMOHHOW KOJIOHHEL: Y =
0,6x + 0,39. OnpenenuTh GIIerMoOBOE YUCIIO.

1,54
1,50
1,46

o
o
o
o 1,58



Tembl NMCbMEHHBIX Pa00OT

Ne ni/m Tembl

1 Pacuer m mnpoekTHpoBaHHE PEKTU()UKAIMOHHOW YCTAaHOBKH pa3JesieHUs] OWHApHOM
CMECH alleTOH - OEH30J1

2 Pacuer m mnpoexTHpoBaHHE PEKTU(UKAMOHHOW YCTAaHOBKH pa3/eleHUs OMHAPHOM
CMECH alIETOH - BOJIA

3 Pacuer M mnpoexkTupoBaHUE PEKTU(DUKALMOHHON YCTAHOBKM pa3fefeHus OuHapHOU
CMECH alleTOH — 3TaHOII

4 Pacuer M mnpoexkTHpoBaHUE PEKTU(DUKALMOHHON YCTAHOBKM pa3jefeHus OuHapHOU
cMecu OEH30J1 — YKCYCHasi KUCII0Ta

5 Pacuer m mpoekTHpoBaHHWE PEKTU()UKALMOHHOW YCTAaHOBKH pa3JeleHUs OMHAPHOM
CMECH BOJIa — YKCYCHasl KHCIIO0Ta

6 Pacuer m mnpoexTHpoBaHHE PEKTU()UKAIMOHHOW YCTAaHOBKH pa3lesieHUs] OMHApHOM
CMECH METaHOJI - BOJa

7 Pacuer M mnpoexkTHpoBaHME PEKTU(MUKAMOHHONW YCTAaHOBKM pasjesieHus OMHapHOM
CMECH METaHOJI - 3TaHOJI

8 Pacuer M mnpoekTHpoBaHUE PEKTU(DUKALMOHHON YCTAaHOBKM paszjefeHus OuHapHOU
cMecH XJ1opodopM - OEH30IT

9 Pacuer m mnpoexTHpoBaHWE PEKTU(OUKAMOHHOW YCTAaHOBKH pa3leJIeHUs] OMHApHOM
CMECH 3TaHOJI - BOJA

10 Pacuer u npoexkTtupoBaHue peKTU(UKALMOHHOW YCTAaHOBKHM pa3zesieHus OMHapHOM
CMECH 3TUJIALeTaT — YKCYCHAsl KUCJIOTa

11 PacueT 1 npoeKTHpOBaHUE YCTAaHOBKM KOHIIEHTPUPOBAHUS CTOUHBIX BOJ, COJEPIKALINX
npumecu Ca(NOs),

12 PacueT 1 npoeKTHUpOBaHUE YCTAaHOBKM KOHIIEHTPUPOBAHUS CTOYHBIX BOJ, COJEPIKALIMX
npumecu CuSQOy

13 Pacuer n npoexTupoBaHre yCTaHOBKM KOHIIEHTPUPOBAHUS CTOYHBIX BOJ, COJEPKALIUX
npumecu KCI

14 Pacuer n npoexTupoBaHre yCTaHOBKH KOHIIEHTPUPOBAHUS CTOYHBIX BOJ, COAEPIKALIUX
npumecu MgCl,

15 Pacder u npoekTupoBaHue YCTaHOBKM KOHLIEHTPUPOBAHUS CTOYHBIX BOJ, COJIEPIKALINX
npumecu MgSO4

16 Pacder u npoexkTupoBaHne YCTaHOBKM KOHLIEHTPUPOBAHUS CTOYHBIX BOJ, COJIEPIKALINX
npumecu NH,ClI

17 Pacuer n npoexkTupoBaHrEe YCTAHOBKM KOHIIEHTPUPOBAHUS CTOYHBIX BOJ, COJEPKALINX
npumecu NaNO;

18 Pacuer n npoexTupoBaHrEe YCTaHOBKM KOHIIEHTPUPOBAHUS CTOYHBIX BOJ, COJEPKALIUX
npumecn Na,SOy

19 Pacuer u mnpoexktupoBaHue aOCOPOLMOHHOM YCTaHOBKM Ui MOIJIOIIEHHUS BOJOU
aMMHaKa U3 BO3AyIIHOAMMHAYHOU CMECH

20 Pacuer u mnpoexktupoBaHue aOCOPOLMOHHOM YCTaHOBKM I MOIJIOIIEHHUS BOJOU
JIMOKCHJIA Cepbl U3 HHEPTHOIO ra3a (a3ota)

21 Pacuer u mpoextupoBaHue abCOPOIIMOHHONW YCTAaHOBKH JIsi TIOTJIONICHUSI BOJOW TMapa
METHJIOBOTO CIIMPTA U3 MHEPTHOTO ra3a

22 Pacuer u mnpoekTupoBaHue aOCOPOIIMOHHOM YCTAHOBKM [iJIsi TOTJIOLICHHS MapoB
OeH30J1a U3 TapOTra30BOM CMECH MOTJIOTUTENbHBIM MAacIOM

Kpartkoe onucanue v perjiaMeHT BbINIOJTHEHHUS

OcHOBHast 1eb KypcOBOM paboOTBl 3akKOYaeTcsl B 3aKpEIUICeHWH U PacIIUpEeHUuH
TEOPETUYECKUX 3HAHUNM CTYJIEHTOB, B NPUOOPETEHHMH MMM HABBIKOB IMPOBEACHUSI HH)KEHEPHBIX
pacy€ToB.



Ilo uHIMBHYaTbHOMY BapHAHTY CTYACHT IIPOBOJUT PAaCUETHI TEXHOJIOTUYECKON YCTAaHOBKH.
AHanu3upyeT KOHCTPYKTHUBHBIE CXEMBI, BBISABIIAS JOCTOMHCTBA M HENOCTATKH. 1Io momydeHHBIM
pacueTHbIM JaHHBIM CTYJEHT YepTUT YepTexu B nporpamme Komnac 3D.

3aKOHYEHHAas U NOJHOCThIO ohopMieHHas paboTa caaéTcst Ha MPOBEPKY MpenojasBarento. B
Clly4ae OTCYTCTBHUS OIIMOOK B pacd€rax CTYJAEHT JOJDKEH OTBETUThH HA BOIPOCHI IIPENOJABATENS 110
TEOPETUYECKMM OCHOBAM TEXHOJOTHYECKOI0 IIPOLECCa YCTAHOBKH.

Kpurepun oneHku:

OneHku Kpurepnu 1 HOpMBI OLICHKH

«OTJIMYHO» KypcoBass pabGora BbIoJHEHa B HMOJHOM O0BEME U B CpPOK,
opopMIICHHE  TOSICHUTEIHLHON  3allUCKA  COOTBETCTBYET
craugapty CTII. I'paduueckas 4acTb BBINOJIHEHA COTJIACHO
ECKJI. 3amura KypcoBoi pabOTBI MpoILIa HA BBICOKOM
YpOBHE, CTYACHT I0Ka3aj OTJIMYHOE 3HAHHE Marepuana, Jail
YETKHE W JIOTUYHBIE OTBETHI HA BONPOCHI.

«XOpOLIO» KypcoBasi paGota BbimojHEHa B MOTHOM O0BEME U B CPOK,
obopmIIeHHE  TIOSICHUTEJIIBHOM  3alMCKH  COOTBETCTBYET
cranaapty CTII, ¢ HeGonpmMu 3ameuanusiMu. ['paduyaeckas
yacTh BbIMoNHeHa corsiacHo ECKJl, ¢ He3HauuTeIbHbIMU
omuOKkaMu. 3ammTa KypcoBoil paboThl MpoIlia Ha XOPOIIEM
YPOBHE, CTYIEHT IIOKa3aJl XOpollee 3HAaHWE MaTepuaia, Aall
JIOCTaTOYHO JIOTMUHBIE U MPABUJIbHBIE OTBETHI HA BOIIPOCHI.

«YJAOBJICTBOPUTEJIbHO) KypcoBas pabora BbIIIOTHEHA C HapylIeHUEM rpaduka 1 HE B
cpok. IloscHuTenpHas 3amucka oopmieHa ¢ HapyLIEHUSMU
CTIl, B NOSCHUTEIbHON 3allMCKE JOIMYILIEHbl HETOUYHOCTH B
pacuérax. I'paduueckas uacTb TakKe BBINOJIHEHA C
Hapymenusasmu  ECKJI. 3amura mnpomnuia Ha HEBBICOKOM
ypoBHE, OBLIM JaHbl HEUETKME M HETOYHbIE OTBETHl Ha
BOIIPOCHI.

«HeyT0BJIeTBOPUTEIHHO KypcoBas paborta BeimonHena meHee uem Ha 50%, 3ammra u
OTBETHI HA BOIIPOCHI HEYOBJIETBOPUTEIHHBI.

7.3. OueHo4Hble cpeacTBa AJs NMPOMEXKYTOYHOH aTTeCTAllMU MO HTOraM OCBOEHUS
JUCIHHMILINHBI

7.3.1. Bonipochbl K IPOMeKYTOYHOI aTTeCTANNH

Cemectp 5
Ne
u/n Bonpocs k 3auery
1 | Knaccudukanuss XuMUKO-TEXHOJIOTHYECKUX MTPOLIECCOB U aIllapaToB.
2 | O06mue NpUHLIMIIBI pacyeTa XUMHUYECKUX MPOIIECCOB U allapaToB.
3 | [lonsTHe )XUIKOCTH B THApOMEXaHuke. [ uapocraruka u ruipoauHaMuka. 3akoH [lackans.
4 | YpaBHeHHE HEpa3pbIBHOCTH  (CIUIOIIHOCTH) TIOTOKA /I HEYCTAaHOBHUBIIETOCA U
YCTaHOBUBIIETOCS TEUEHUS.
5 | Juddepenuumanbubie ypaBHeHHs IBUKeHUS Ditnepa. Y paBHeHue bepryiu.
6 | Pexxumpl aBmxenus xuakoctu. Kpurtepuii PeitHonbca.
7 | Auddepennmansaoe ypapuenue HaBore-Ctokca. Teopust mogoous.




Bonpocsl k 3auery

n/n
8 | TpyOompoBoasl u TpyOonpoBogHas apMaTtypa. Pacuér tpybonpoBoa.
9 | I'mapaBnuyeckoe CONpOTUBIIEHUE TPYOOIPOBOIOB.

10 | Ucredyenue xuaKocTel U3 OTBEPCTUI pe3epByapoB.

11 | IlepemenieHue KUIKOCTEH.

12 | Hacocsl: mpuHIMI ACHCTBUS U KilacCu(UKaLus.

13 | Cxarue u nepemelieHme ra3os.

14 | KoMmpeccopbl: TPUHITUI ASHCTBUS U Kiaccudukanys. ['a301yBKr 1 BEHTHISATOPBHI.

15 | Pa3zneneHre HEOAHOPOAHBIX CHUCTEM: KiacCH(UKALUsS HEOJHOPOIHBIX CHUCTEM, OCHOBHBIC
METOJIbl UX pazneneHus. MaTtepuanbHblil 6anaHC npoiiecca pa3aeaeHusl.

16 | OrcrauBaHue: CYyIIHOCTh MpOIECCa, OMPEACNICEHUE NPOU3BOAUTEIIBHOCTH OTCTOMHUKA M
CKOPOCTH OCaXJICHUS.

17 | LentpudyrupoBanue: CyIIHOCTh IpOIEcca, ONpeieeHne MPOU3BOAUTEILHOCTH arapara,
CKOPOCTH U MPOJIOJKUTEIILHOCTH OCAKICHUSI.

18 | OcaxneHue mojJ JEHCTBUEM 3JIEKTPUUECKOTO IOJS: CYIIHOCTb IpoLecca, ONpeesieHue
CKOPOCTH M BpEMEHH OCaXkJICHUSI.

19 | QunbpTpoBaHKE: CYIIHOCTH MPOLIECCa U €r0 MpUMeHeHue. [IBIKymias Cuia, CONPOTHUBIICHHUE
U CKOPOCTH Ipoliecca.

20 | PexxuMbl MOCTOSIHHOTO TIepernaja MaBJICHHSI W MOCTOSHHOW CKOPOCTH MpH (UIBTPOBAHUH.
OcHoBHoOe ypaBHeHue GunbTpoBanus. OnpeeraeHre MOBEpXHOCTH (PUIbTpa.

21 | CkopoCTh ¥ KHHETHUYECKOE YpaBHEHHE (PUILTPOBAHUS MO/ ACHCTBUEM LIEHTPOOESIKHOM CHUITBL.
Onpenenenne GUIBTPYIONIEH TOBEPXHOCTH EHTPU(YT.

22 | Mokpasi OYHCTKa Ta30B: CYIIHOCTb MPOIIECca, anmapaTypHoe opopMIIeHHE.

23 | OcHOBHBIE CITOCOOBI M XapaKTEPUCTUKA Mpollecca MepeMEeIIBaHus B )KHUJIKOU cpene. Tumsl
METIAJIOK.

24 | OnpeneneHue pacxola »HHEpruuM Ha nepemMernBanue. I[logbop Memanok MeToa0M
MI0CJIEIOBATENBHBIX TPUOIKEHUH.

25 | CymHocTh mTpolecca TICEBAOOXKIKEHUS TBEPAOro 3€pHUCTOrO Martepuana. [ 'paduk
W3MEHEHHS TIepenasia IaBJICHNs B 36PHUCTOM CIIOE.

26 | OOujast xapakTepUCTHKA TEIUIOBBIX IHporeccoB. OCHOBHOE YypaBHEHHUE TEIUIONEpEaayn.
Buel nepenaun tera.

27 | Ilepenaua Temiia TEMIONPOBOIHOCTHIO.

28 | KOHBEKTHUBHBIN TEMI00OMEH.

29 | TennoBoe U3my4YeHHeE.

30 | JIyuucTslii TernooOMeH MEXTy IBYMS TUIOCKUMU MapauieTbHO PACTIONO0KEHHBIMU TEIAMHU.

31 | CoBmecTHas nepenaya Terjia KOHBEKIIUEH U TEIIOBBIM U3JIyYCHUEM.

32 | Teroriepenadya MpU TOCTOSIHHBIX TEMIIEpATypax TEIJIOHOCHUTENECH. 3aBUCUMOCTh MEXIY
KoddUIMEeHTOM Teruionepeaadn 1 KodpuimeHTaMu TeNI00TAAYH.

33 | Termonepenaua mpu MEPEMEHHBIX TeMIepaTypax TersioHocuTenell. CpemaHss JBIKYIIas
CHUJIa TETUIOBBIX MPOIECCOB.

34 | HarpeBanue BoAsSHBIM mapoM. TemioBoi OaiaHc mporiecca, OnpeaesieHne pacxo/a mapa.

35 | HarpeBanue TOmOYHBIMH Ta3aMu. TemioBoW OanaHC mporecca, OMpeAeNieHHe pacxoja
TOTLIINBA.

36 | HarpeBanue IPOMEKYTOUHBIMH TETUIOHOCUTETISIMHU. Omnpenenenue TEIUIOBOM
IPOM3BOJIMTENILHOCTH YCTAHOBKH M PACX0Ia MPOMEKYTOUYHOTO TETUIOHOCHTEIIS.

37 | HarpeBanue >nexTpudeckuM TokoM. TeruioBoit 6anaHc mpouecca.

38 | OxnaxaeHue.

39 | [loBepxHOCTHASI KOHICHCAIIHS.




Bonpocsl k 3auery

n/n
40 | KonnmeHcamysi CMEIIEHUEM.
41 | KoHCcTpyKIuu TpyOYaThIX TeMII00OMEHHBIX anmnapaTos.
42 | KoHCTpYKIIMM TEeMJI000OMEHHBIX allllapaToB C IJIOCKOM MOBEPXHOCTHIO TEIJIONEpPEaaYu.
43 | KOHCTpYKIIMM CMECUTENIBHBIX H PETEHEPATUBHBIX TEIJI000MEHHHUKOB.
44 | Cxema pacuéra TETUIOOOMEHHBIX arlapaToB.
45 | BeimapuBaHnue, ero 0OCHOBHbIE ciocoObl. BrlnaprBaHue ¢ MpyUMEHEHHEM TEIJIOBOr0 HAcoca.
46 | IIpocToe BrIIapMBaHUE: MaTEPUAIBHBINA U TEIUIOBOM OallaHCHI Mpolecca.
47 | OnpeneneHrue TMOBEPXHOCTH HArpeBa BBIMIAPHOTO ammapaTa U IOJIE3HOW Ppa3HOCTH
TEMIIepaTyp.
48 | CymHoCTh MHOTOKPAaTHOTO BHIIAPUBAHUS, MaTepUaIbHBINA U TEIJIOBOW OallaHCHI ITpoIecca.
49 | Ompenenenne oOmIel MOJE3HOW Pa3HOCTU TEMIIEPATyp MHOTOKOPITYCHBIX BBITApHBIX
YCTaHOBOK U €€ pacnpezielieHre o KOpIycam.
50 | YcTpo#icTBO BHINAPHBIX alIapaToB.
Cemectp 6
Ne
o/ Bomnpocs! k 3k3ameHy
1 | HarpeBanue BogssHbIM napoM. TersioBoi 6anaHc mpoiiecca, onpeaesaeHre pacxoa mnapa.
2 | HarpeBanue TOMOYHBIMU Tra3aMu. TeruioBoil OanmaHC mpoliecca, ONpeAeNieHHe pacxoia
TOTLJINBA.
3 | HarpeBanue IPOMEKYTOUHBIMH TEIUIOHOCUTETISIMHU. Omnpenenenue TEIUIOBOM
POM3BOJIMTEILHOCTH YCTAHOBKH M PACX0J1a MPOMEKYTOUYHOTO TETNIOHOCHTEIISI.
4 | HarpeBaHue 2JIeKTpHUECKUM TOKOM. TerioBoii 6anaHc mporecca.
5 | OxnaxnaeHue.
6 | [loBepxHOCTHasI KOHEHCALHSI.
7 | KoHneHcanust cMeleHueM.
8 | Koncrpykuuu Tpy04aThix TemI000MEHHBIX alnapaTos.
9 | KoHCTpyKIMH TEMJI00OMEHHBIX allllapaToB C MIIOCKOHW MOBEPXHOCTHIO TEIJIONEpEaAYH.
10 | KoHcTpyKIMM CMECUTENBHBIX U PEr€HEPaTUBHBIX TEMNIO0OMEHHUKOB.
11 | Cxema pacuéra TEII000MEHHBIX aIapaToB.
12 | MaccooOMeHHBIE MpoLecChl, UX BUIBI U XapakTepucTuka. CriocoObl BBIpaKEHUS COCTaBOB
¢as.
13 | MarepuanbHbiii  GasaHC ~ MaccooOMeHHbIX  mporeccoB.  OCHOBHOE — ypaBHEHHE
Macconepeaayn.
14 | Cpenusist IBHXKYIIAs CHJIa MaCCOOOMEHHBIX MPOLIECCOB.
15 | OcHOBHBIE 3aKOHBI MacCOIEpeIauH.
16 | 3aBucuMOCTh MeX Iy KO3 PHUIIMEHTaAMU MaccoNepe1adyi U MacCOOTIauH.
17 | CymnocTs nporiecca abcopoumu. 3akonsl ['enpu, JlanpToHa.
18 | MarepuanbHblil OGanaHc nporecca abcopOouuyu. MUHUMANIBHBIA PAcX0 MOTJIOTHUTESL.
19 | [IpuHIMOHATBEHBIE CXEMBI IPOIIECCOB a0COPOIINH.
20 | Pa3znenenue xxuakux cmeced neperonkoi. CriocoObl MpoBeieHus JAHHOTO TIpoIiecca.
21 | CymHocTts nporiecca pektudukanuu. M3o0paxkeHne nmporecca Ha t-X-y auarpamme.
22 | [MpuHIMIIHATBHBIE CXEMBI IEPHOAMYECKH IEHCTBYIOINX PEKTH(PHUKAIIMOHHBIX YCTAHOBOK.
23 | [IpuHOMOMAIbHBIE CXEMBI HEIIPEPBIBHO JEHCTBYIOMINX PEKTH(PHUKAIIMOHHBIX YCTaHOBOK.
24 | MarepuanbHbIi OanaHc npolecca peKTH(PHUKAINH.




Bomnpocsl k 3xk3amMeHny

n/n

25 | [lonmoxxenne nWHUN pabouyMx KOHIEHTpaluid Ha Y-X jgmarpamme. HaxoxaeHue
ONTUMAJILHOTO ()JIETMOBOTO YHCTIA.

26 | TernoBoii 6anaHc nporiecca peKTU(DUKALINH.

27 | Pextudukauus  MHOTOKOMIIOHEHTHBIX  CMECEH, OKCTpaKTHBHasT W  a3e0TpOIHas
peKTudUKaIHsL.

28 | AnmaparypHoe odopmiieHne mporieccoB abcopbumu U pektudukanuu. [éHOYHBIE |
HACa/I0YHbIE aIMaparhl.

29 | AnmaparypHoe odopmiieHHEe TMpoleccoB adbcopOumu ¥ pekTudukanuu. Tapenbyarsle,
POTOPHBIE almaparhl U pacibUIMBAIOIIe a0COpOepHI.

30 | Cxema pacuéra HacaJOYHBIX aNIapaToB JJIs MPOBEACHUS a0COPOIMU U PEKTU(DHKAIIH.

31 | Cxema pacuéra TapeibyaThIX anmnaparoB JUIsl IPOBEACHUs a0COpOLIMU M PEKTH(PHUKAIHH.

32 | CymHocTh mpolecca SKCTpakiuu, ero NpUHLMIMANbHas cxema. PaBHOBecue B Ipolieccax
HKCTPAKIUH.

33 | TpeyronpHass auarpamma. M3o0pakeHue TpoIEcCOB pa3daBlieHHWs W CMEIICHHsS Ha
TPEYroJbHOW Auarpamme. Bupl TpEyroabpHBIX AHArpaMM.

34 | KpuBas paBHOBecUs Mpollecca SKCTPAKIMK Ha TPEyroibHOM Auarpamme. HaxoxaeHue xopa
paBHOBECHUS W KPUTHYECKOW TOYKH. BimsHue TemmepaTypbl U JaBICHUS HAa PaBHOBECHE B
poleccax KCTPaKIUU.

35 | MeTtompl  OKCTpakUWHU: OJHOKpAaTHAas OKCTPAKIHs, MHOTOKpAaTHas OKCTPaKIHs C
NEepeKpECTHBIM TOKOM PACTBOPUTEIISL; MHOTOKpPATHAsI SKCTPAKIUs ABYMS SKCTpareHTaMHu.

36 | MHOrokpaTHasi SKCTpaklisg C IPOTUBOTOKOM pacTBOpUTENs. MarepuaibHblii OanaHc
sKcTpakiuu. OnpeeneHue Ynucia TeOPETUIECKUX CTYIIeHEH.

37 | HenpepbIBHAs ¥ CTyeHYaTas IPOTHBOTOYHBIE SKCTPAKIINH.

38 | YerpoiicTBO U pacd€T  CMECHUTEIbHO-OTCTOMHBIX  OKCTpPakTopoB.  LleHTpoOexHbIe
HKCTPAKTOPBHI.

39 | YerpoiicTBO U pacuéT KOJIOHHBIX KCTPAKTOPOB.

40 | CymHocTh mporeccoB ajacopOuuu. Bunel aacopbentoB. PaBHOoBecue B mporeccax
azIcopOIuu.

41 | AncopOepbl ¢ HEMOJBHXHBIM 3€pHHUCTBIM aJCOPOEHTOM: YCTPOMNCTBO, MPHHIMIIHAIbHAS
cXeMa M OTIpeJIeTICHNE TPOIOJHKUTEIBHOCTH TpoIiecca acopOuu.

42 | AncopOepbl C JBUXKYIIUMCS 3€PHHUCTBIM aJCOPOEHTOM: YCTPOMCTBO, NMpPUHIMMIHAIbHAS
cXxeMa Ipoliecca, orpeJielIeHue BbICOThI 30HbI a/ICOPOLIMU M BPEMEHH a1COPOIIHH.

43 | AncopOepsl € UUPKYJIUPYIOMIUM  TICEBIOOKMKEHHBIM  TBIJIEBUIHBIM  aJICOPOEHTOM:
YCTPOMCTBO, MNpPHHLMIHMAIbHAs CXeMa Ipolecca aJacopOLuu; ONpeAeieHne BpEeMEHU
npeObIBaHMs aJIcOpOEHTA B anmapare.

44 | Cxema pacuéra azcopOepoB.

45 | Cymka. CiocoObl ee mpoBeieHUs. PaBHOBecHe B mpolieccax CYIIKH.

46 | CkopoCTh U MPOJAOKUTEIILHOCTD CYIIIKH.

47 | MarepuaJIbHbII U TEIJIOBOM OalaHChl CYIIKH.

48 | dumarpamma |-X mu1s BIakHoro Bozayxa. M3o0OpakeHHe MpoIeccoB M3MEHEHHs COCTOSHUS
BO3/yXa M OCTpOeHUe paboueil TMHUK CYIIKH Ha AUarpaMMe.

49 | [IpyHUMIIHATIEHBIE CXEMBI IIPOILIECCOB CYIIKU.

50 | Buzasl ¥ pacy€r CyIImioK.

7.3.2. Kpurepuu U HOPMBbI OLlEHKH




Cemectp

dopma
NMPoOBeIeHUs
MPOMEKYTOYHOM
arTecTalnu

Kpurepun u HOpMbI OLIEHKHU

3auér
(TecTupoBaHue)

«3a4YTCHO»

OILICHKA «3aYTCHOY BBICTABIISICTCS
CTY/CHTY, €CIIH CTYJICHT B
pe3yabTaTe TECTUPOBAHHS U 32
BBITIOJTHEHUE U 3AIUTY
71a00paTOPHBIX pabOT MOTydaeT
55 u 6ostee 6amioB 1o Gopmyse:
«(Cymma/2y - cymma 0aJjioB 1o
BCEM yUCOHBIM MEPOTPHUSITHSIM
(;raboparopHbIie pabOTHI +
TECTUPOBAHUE),
IPEYCMOTPEHHBIM B Kypce

«HE€ 3a4TCHO»

OLIEHKA «HE 3aUTCHO»
BBICTaBIISIETCS CTY/IEHTY, €CIIH
CTY/ICHT B pe3yJIbTaTe
TECTUPOBAHUS U 32 BIOJIHEHUE U
3anIuTy J1a00paTOPHBIX PadoT
noJjryyaeT MeHee 55 06ayioB 1o
dopmyne: «(Cymma/2y» - cymma
0aJI0B MO BCeM y4eOHBIM
MEpOTNPHUATHAM (JTabopaTOpHBIE
paboThI + TECTUPOBAHHKE),
PEIYCMOTPEHHBIM B Kypce

3auéT (yCTHO)

«3a4YTCHO»

OLIEHKA «3aYTE€HO) BBICTABIISIETCS
CTYZICHTY, €CIIH CTYJIEHT JaJl
OTBETHI HA HE MeHee, yeM Ha 80%
BOIIPOCOB /ISl YCTHOTO 3a4€Ta,
3aJJaHHbIX IpernojiaBaTeaeM
(3amaércs He MeHee 2 BOTIPOCOB)

«HE 3a4TCHO»

OILICHKA «HE 3aYTEHOY
BBICTABJIICTCS CTYJCHTY, €CITH
CTYIEHT JIaJl OTBETHl MEHEE, YeM
Ha 80% BOMPOCOB, 3aJaHHBIX
npernoaBaresaeM (3a1aércs He
MeHee 2 BOIIPOCOB)

OK3ameH
(TecTupoBaHue)

«OTIHUYIHO»

OILICHKA «OTJIMYHO» BBICTABJISAETCS
CTYJEHTY, €CJIM UTOrOBasi OLlEHKa
cocraBmseT 85-100 6amioB mo
dbopmyne: «(Cymma/2» - cymma
0aJJI0B MO BCEM Y4eOHBIM
MEpPOIPUATHM (JT1ab0paTopHbIE
paboThI + MPaKTUYECKUE 3aHATHUS
+ TeCTUpOBaHUE),
MPEAYCMOTPEHHBIM B Kypce

«XOpOLLIO»

OLICHKA «XOPOIIIO» - ECIIH
UTOrOBasi OlleHKa cocTasisieT 70-
84 6amnoB o Gopmye:
«(Cymma/2y - cymma 6aJuioB 1o
BCEM Y4€OHBIM MEPOTIPHITHIM




Cemectp

dopma
NMPoOBeIeHUs
MPOMEKYTOYHOM
arTecTalnu

Kpurepun u HOpMbI OLIEHKHU

(;raboparopHbIie pabOTHI +
MPAKTUIECKUE 3aHATUSA +
TECTUPOBAHUE),
MIPETyCMOTPEHHBIM B Kypce

«YAOBJIETBOPHUTECIBHOY

OLICHKA «yIOBJIETBOPUTEIHHOY -
€CJIM UTOTOBAs OLIEHKA
cocrasisieT 55-69 6amoB no
dopmyne: «(Cymma/2y» - cymma
0aJIJTOB TI0 BCEM yUEOHBIM
MEPOIPUATHAM (J1Tab0paTopHbBIE
paboThI + MPaKTHYECKHUE 3aHATHUS
+ TecTUpOBaHUE),
IPEYCMOTPEHHBIM B Kypce

«CHECYHOOBJICTBOPUTCIILHO»

OLIEHKA «HEYJIOBJIECTBOPHUTEIHHOY
- €CJIM UTOTOBAs Ol[CHKA
COCTaBJISIET MEHee 55 OalIoB 110
dopmyie: «(Cymma/2y» - cymma
0aJuIOB 10 BCEM y4eOHBIM
MEPOTIPUATHSM (J1abOpaTOpHBIC
paboThI + MPaKTHYECKHUE 3aHATHUS
+ TecTUpOBaHUE),
PEIYCMOTPEHHBIM B Kypce

Dk3ameH (YCTHO)

«OTIHUYIHO»

OLIEHKA «OTJIMYHO
BBICTaBJIIETCS, €CIIU
9K3aMEHYEMBIN MPaBUIbHO, YETKO
U B IIOJTHOM 00BEME U3JI0KUII
TEOPETUUECKUI MaTepual,
MPOSIBUB TMOJTHYIO
CaMOCTOSITEILHOCTD U
TBOPYECKUH MOIXO0/ IPH
000CHOBAaHUHU yYTBEPIKJICHUN

«XOopouro»

OIIEHKA «XOPOIIIO» BBICTABISAETCS,
€CJIM OTBET B 1IEJIOM OTBEYAET
TpeOOBAHUSM K OICHKE
«OTIIMYHO», HO MIPOBEPSAEMBIN
JIOITYCKaJl OT/IEIbHbIE HETOYHOCTH,
BBI3BAJl HEOOXOAUMOCTh
JIONIOJTHUTENBHBIX (YTOUHSIOIINX )
BOITPOCOB U JaJ1 Ha HUX
MIPaBUIIbHBIE OTBETHI

«YOOBJICTBOPUTECIIBHO»

OIICHKA «yJOBJIETBOPUTEIHHOY
BBICTABIISICTCS, €CIIHA IPOBEPSIEMBIN
MOKa3aJj Py OTBETE 3HAHUS
OCHOBHOT'O Y4eOHOTO MaTepHaa,
HO 3aTPYIHSIICS TIOATBEPIUTh
TEOPETHUESCKHE TTOJIOKEHHS
KOHKPETHBIMU TIPUMEPaMU HITH
000CHOBATH HX, TOKJIaIbIBAJ




Cemectp

dopma
NMPoOBeIeHUs
MPOMEKYTOYHOM
arTecTalnu

Kpurepun u HOpMbI OLIEHKHU

MaTepuall HeJJOCTaTOYHO YETKO,
MHOT/Ia TPeOOBAT HABOISTIINX
BOIPOCOB

OIICHKA «HCYIOBJIICTBOPUTCIIBHO»
BBICTABJISICTCS, €CITH IPOBEPSEMBIiA
JOITYCKAJI TPYObIe OLIHOKH MPH
OTBETE Ha MOCTABJICHHBIC BOIIPOCHI,
HE 3HAJ TOPSIIOK IPUMEHEHUS
TIOJIYYCHHBIX 3HaHHI Ha IMPAKTHKE

«CHEYOOBJICTBOPUTECIIEHO»




8. YueOoHO-MeTOoAMYECKOE M HH(POPMALIMOHHOE 00ecneuyeHre TUCITHIIITMHBI

8.1. O6s13aTesibHAsI JIUTEPATypa

Tun (yueOHMK, yueOHOe

KoanyecTBO B

HAYYHOU
Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounoanorexe /
n/n MeToau4YecKoe mocooue,
HaumeHoBaHue
NPAaKTHKYM, JP.) 3EC
1 | Aitnmreiin B.I'., 3axapos | Ilponeccsl u  anmapartbl  XMMHYECKOM
MK, Hocos I'.A., | Texnonorun. OOmmii kypc. B 1ByX KHurax.
3axapenko B.B., 3unoBkuna | Knura 1 YuebHuk 2022 OBC «Jlanb»
T.B., Tapan A.JI., Koctausan
A.E.
2 Ainmreiin B.I'., 3axapos | [Ipoueccbl wu  anmaparbl  XMMHYECKOU
M.K., Hocos I''A., | Texnonoruu. O6mwmii kypc. B 1Byx kHurax.
3axapenko B.B., 3unoBkuHa | Knura 2 YyeOHuk 2022 OBC «Jlanb»
T.B., Tapan A.JI., Kocrausu
A.E.
3 | PomankoB [ILI., ®ponoB | MaccooOMEeHHbIE MPOLECCHl XUMHUYECKOM 3EC
B.®., ®mucrok O.M.; mon | TEXHOJIOTHH VYuebHoe mocobue 2017
«IPRbooks»
pen. B.®. ®ponoga.
4 | PomankoB ILI., ®ponoB | MeToasl pacyera MpOLIECCOB M almaparoB 3BC
B.®., ®auciok O.M. XUMHUYECKONH TEXHOJOTMHM (NpUMEpPbl U VY4eOHoe nocobue 2017

3a/1a4n)

«IPRbooks




8.2. lonoiHMTEILHAS JIUTEPATYpPa

Tun (yueOHMK, yueOHOe

KoanyecTBO B

HAY4YHOM
Ne nocodoue, yueoHo-
ABTOpBI, COCTABUTEJIHN 3arsnaBue (3aroJjioBoK) I'ox n3panus ounoanorexe /
n/n MeTou4YecKoe nocooue,
HaumenoBaHue
NPAKTHKYM, JP.) 3EC
1 | MakapeHkoB H.A., | lIpoueccbl u  anmaparbl  XUMHUYECKHUX
o . 2016 9bC
Hazapos B.M., bapunckuii | TexHoIOrun YyeOHoe nmocodue .
«Znanium.comy
E.A.
2 [Torexun B.M., Ilotexun | OCHOBbI TEOpUU XUMHUYECKUX IIPOLIECCOB 3BC
B.B. TEXHOJIOTUM OPTaHWYECKHX BEIIECTB U VY4aebHOe mocobue 2017
«IPRbooks»
HedrenepepabOTKH
3 | Ilonukapos .1, Pacuersl MammH ¥ annapaTtoB XMMHYECKHX
[Tonukapos C.HU., MIPOU3BOJICTB U HeTerazonepepaboTKu YyeOHoe nmocodue 2017 OBC «Jlanb»

Paukosckuii C. B..




8.3. Ilepeuennr mpodeccHoHAIBLHBIX 0a3 TaHHBIX M HMH(POPMAIHOHHBIX CHPABOYHBIX
CHCTEM

J — Bymaepoeckue coodoujenun

Hay4Hblif aHTII0-pyCCKOSA3BIYHBIN XUMUYECKUN XypHAI. [IyOnuKyeT cTaThbu MO OCHOBHBIM
paszenaM XUMUU U CMEXHbIM aucuuiiuHam. ZKypHaa Bxoaut B Ilepeyens BAK u cucremy
PUHL. /{151 3aperucTpupoBaHHbBIX MTOJIb30BAaTENIEH caliTa TOCTYIEH MOJTHOTEKCTOBBIN apXxuB ¢ 1999
roza: http://butlerov.com/stat/reports/view.asp?lang=ru

J Xumus 6 unmepecax ycmoiuueo20 pa3eumus

B xypHane nyOJMKYIOTCSI OpUTHHAJbHbIC HAy4YHBIE COOOIIECHHS W O0030phl MO XHMHUHU
MPOLIECCOB, MPEJCTABISIIONINX OCHOBY MPHUHIMIIMAIBLHO HOBBIX TEXHOJOTUH, CO3/1aBa€MBIX B
MHTEpECax YCTOMYMBOIO pa3BUTHSA, WM YCOBEPILIEHCTBOBAHMS JEHCTBYIOILMX, COXPAHEHUS
MIPUPOTHON Cpefbl, PKOHOMHH pecypcoB, 3Heprocoepexenus. Bxogur B Ilepeyenr BAK wu

CHCTEMY PUHII. doctynen MOJTHOTEKCTOBBIN apXuB c 2001 no 2005
rox: http://www.sibran.ru/journals/Hviur/

o Oriental Journal Of Chemistry

Hayunsrii PELEH3UPYEMBII KypHaI OTKPBITOTO

nocryna. Ctpana: Unaus. SI3bik: anrnuiickuii. [TyGnukyeT pe3ynpTaTbl HAyuHBIX HCCIEIOBaHUN B
obmacti oOmied XUMHHM, OMOXMMHH, CHEKTPOCKOIUH, XUMHH OKpyxkaromel cpensl. JlocTyneH
MOJIHOTEKCTOBBIN apxuB ¢ 2008 roga: http://www.orientjchem.org/Archive.php

. Xumus pacmumenbnozo coipvs

B kypHanme mnyOJUKYIOTCSA OpUIMHAJIbHBIE HAay4HbIE COOOIIEHUS, O030pbl, KpaTKue
COOOLIeHNUs M MHChbMa B PENAKLUIO, IOCBALICHHbIE XUMHM IPOLIECCOB, MPOUCXOAALIMX IpU
rIyOOKOW XMMHYECKOW TepepadoTKe KaK PacTUTEIHHOIO KOMIUIEKCA B IEJIOM, TaK U OTIEIbHBIX
€ro KOMIIOHEHTOB, CO3JJaHHUIO0 MPUHIUITNAIBHO HOBBIX 3(P(PEKTUBHBIX TEXHOJIOTHYECKUX MPOLIECCOB
KOMILIEKCHOU nepepaboTKu PacTUTEIBHOTO CBIPbS WIH YCOBEPILIEHCTBOBAHUIO
nerctyromux. 2AKypnaa Bxogur B Ilepeyuenb BAK wu cucremy PHWHIL. [loctynen
HOJIHOTEKCTOBBIN apxuB ¢ 1997 roxa: http://www.chem.asu.ru/chemwood/

8.4. IlepeueHb NPOrpaMMHOIo odecrne4eHust

0 PexBu3uTHI 1OrOBOpa

N HanmenoBanue 11O ¢ 3 joro ? P

n/n (nata, HOMep, CPOK ACHCTBHUA)
1 | Windows OeccpoyHas
2 | Office Standart Oeccpounas

8.5. Onucanne MaTepHaIbHO-TEXHHYECKOH 0a3bl, HEOOXOAMMOI A5 OCYyLIeCTBJIEHHA
00pa3oBaTeIbHOIO MpoLecca Mo JUCHUIINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0MHeTOB, 1a00paTOPHii, MACTEPCKUX U

Ne Ap. 00bEKTOB /1JIsl IPOBe/ICHUs!

/Il | MPAaKTHYeCKHX U JJA00pPaTOPHBIX 3aHATHIA,
NMOMeIIeHUH VISl CAMOCTOATEIbHOMI

padoThl o0yqawmmxcsi (HOMep ayJAUTOPHH)

ITepeyenb 0CHOBHOTO 000pYyAOBAHMA

1 | JIaGoparopus «lIponecco 1 AXII». JlaBGopaTopHble YCTaHOBKH 110 U3Y4EHUIO
VYuebHas ayIuTOpHs Ui IPOBEICHUS nporiecca peKTu(HUKaIMY , ITpoliecca
3aHATUN CEMUHAPCKOTO TUTIA. YYeOHast Tertonepenayu (Tpyoa B tpyoe),
ayJAMTOPUs JJIs1 KypCOBOT'O IMMPOEKTUPOBaHUs | JabopaTopHasi yCTaHOBKa JUIsl U3MEPEHUs
(BBIMIOJIHEHUS KYPCOBBIX paldoT). YueOHas JIaBJICHUs ,CTallMOHAPHOE Meaua

ayauTopus JJIs1 MIPOBCACHU S I'PYIIIIOBBIX U 060pyI[OBaHI/Ie, HWHTCPAKTUBHAA TOCKA.



http://butlerov.com/stat/reports/view.asp?lang=ru
http://www.sibran.ru/journals/Hviur/
http://www.orientjchem.org/Archive.php
http://www.chem.asu.ru/chemwood/

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0MHeTOoB, 1a00paTOpHii, MACTEPCKUX U

Ne JAP. 00bEKTOB /IJIsl IPOBEIeHUs
. IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA
n/n | MPaKTHYeCKUX U JIa00paTOPHbBIX 3aHATHIA,
NMOMeNIeHU JJIfl CAMOCTOATEILHON

pa6oThl o0yuarmmxcsi (HOMep ayAUTOPHH)

WHIUBUAYAIbHBIX KOHCYJIbTAIMi. YueOHas CToJibl Y4eHUYECKHUE , CTYIIbS

ayJUTOPHS JIsl IPOBEACHUS 3aHATHI YUEHUYECKHUE.

TEKYIIET0 KOHTPOJIS ¥ MPOMEKYTOYHON

arrectanuu. A-118

2 | JJaboparopus "BricOKOMOJNIEKYISIpHBIC Cronsl mabopaTopHbie OcTpoBHBIC; CTOBI
coeIUHEHUS " nabopaTopHble pucTeHHbIe; CTOMbI
YyeOHas ayIuTOPHS JIs1 TPOBEACHUS nabopaTopHble; MKad BRITSHKHOW; IKad
3aHATUN CEMUHAPCKOIO THUIIA. BbITsDKHOM 1500111B ; Becl
VYyeOHas ayuTopHs 111 KypCOBOTO ananutudeckue BJIP200 ; cymmibHbIN
MIPOEKTUPOBAHMUS (BBIIOTHEHUSI KYPCOBBIX mkad Snol 58/350; cron
pabor). BUOPOYCTONYMBBIH ; CTOJ MUCbMEHHBIH;
VYyeOHast ayuTOpus AJ1s IPOBEACHMUS mKagbl sl XMMPEAKTUBOB ; TymOa st
TPYNIOBBIX U WHAUBHUAYaAJIbHBIX MOCYAbl U XUMPEAKTUBOB ; PETYISITOP
KOHCYJIbTALIUI Hanpspkenus bI12100; repmocrat UTU4 ;
VYyeOHast ayTuTOpus AJisl IPOBEACHHUS aBTOKJIAB; MMOJIMMEPHU3ATOP ; IITATUB
3aHATUN TEKYILLEro KOHTPOJIS U 71a00paTOPHBIN ; TOCKA ayAUTOPHAs
MIPOMEXKYTOYHOI aTTecTaIuu. TpPEXCEeKIMOHHAs; TA0ypeThI
A-220 1ab0paTOpHBIE ; XUMUYECKas! 10CY/1a.

3 | Yuebnas aymurtopuss gans  nposeaeHus | Ctomsl YUEHUYECKUE JIBYyXMECTHbBIE

3aHATUNA  JIGKIMOHHOTO  TuMa. YueOHas | (MOHOOJOKH), CTON MIPENnoAaBaTeIbCKUM,
ayIuTOpusl  JUIsL  TPOBEINCHUS  3aHATUH | CTYI [IpenojaBaTebCKU, JI0CKa
CEMHHApPCKOro Tuna. YueOHas ayIuTopus Ui | ayAUTOpHast (MeIoBas).
KYpPCOBOTO IPOEKTHUPOBAHUS (BBIIOJIHEHUS
KYpPCOBBIX Pa0oT). YueOHas ayauTOpus s
MIPOBEJICHUS] TPYITIOBBIX M WHIMBUIYATbHBIX
KOHCynbTallMil. YueOHas ayauTopus JUis
MIPOBEJEHUS 3aHATUH TEKYIIETro KOHTPOJIA U
MPOMEXYTOUHOM arrectaruu. A- 307

4 | YyeOnass aygutopus Juisi  npoBeneHus | CTosbl YYEHUYECKUE JIBYXMECTHBIE
3aHATUM  JIGKIMOHHOTO THMA. Y4eOHas | (MOHOOJIOKHM), CTOJ IIperoiaBaTeNbCKui,
ayquTOpUsl  JUIsL  TPOBEINCHHUS  3aHATUH | CTYyI MpenojaBaTebCKU, JI0CKa
CEeMUHApPCKOro THUMa. YuyeOHas ayAuTOpHs Ul | ayAuTOpHAs (MenoBas), Tabnuua
KypCOBOTO TpPOEKTHUpPOBaHUS (BbIIOJHEHUs | MeHemneeBa.

KYpPCOBBIX PaboT). YueOHas ayauTopus s
MPOBEJICHUST TPYIIIOBBIX M HHIUBUIYATBHBIX
KOHCYynbTallMil. YueOHas ayauTopus JUis
MIPOBEJICHUS 3aHATUN TEKYIIETro KOHTPOJIA U
MPOMEXYTOUHOM arrectaruu. A- 306
5 | Kommbrorepuslii knace. YueOHast ayautopus | CTonbl YUEHUYECKHUE, CTOJ

AJI MPOBEACHUA 3aHIATHI JIEKITMOHHOI'O THIIA.
VYuebHas  ayauTopus AN IPOBEACHUS
3aHATHH CEMHUHAPCKOTO THMa. Y4eOHas
ayauToOpusl UIs TPOBEICHMS JIaOOPaTOPHBIX
pabot. YuebHasi ayauTopusl IS KypCOBOTO
MIPOEKTUPOBAHUS  (BBIIOJIHEHUS KYPCOBBIX
pabot). YuebHas ayauTOpus Ui IPOBEJCHUS

MIpenoaBaTebCKU, CTYJIbsl yUEHUYECKHE,
Jnocka aynuTtopHas (mapkephas), IIK c
BBIXOJIOM B ceTh MIHTepHeT




n/n

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0MHeTOoB, 1a00paTOpHii, MACTEPCKUX U
Ap. 00bEKTOB /1JIsl IPOBe/IeHUs!
NPAKTHYECKUX U JIAa00PATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0yuarmmxcsi (HOMep ayAUTOPHH)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA

IPYIITIOBBIX u WHJUBUTyaJIbHBIX
KOHCYJbTallMii  YueOHas ayauropus JUis
MIPOBEACHUS 3aHATUN TEKYILIEro KOHTPOJS U
POMEeXyTOouHOM arrectaruu. YJIK-812

[Tomerienne i CaMOCTOSITEIbHOU PabOThI
obyuatomuxcs. [-401

CTOJ'IBI, CTYJIbA, KOMIIbXOTCPbI
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