MMHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHNS POCCUCKOM ®EJEPALIN
(benepanbHOE roCcyJapCTBEHHOE OFOIKETHOE 00pa30BaTEIbHOE YUPEKACHUE
BBICIIIETO 00pa30BaHUs
«TONBATTUHCKUMI rOCYAAPCTBEHHBIN YHUBEPCUTET

b1.B.01 AOKYMEHT MOAMNWCAH
(unoexc oucyunaunsl) SNEKTPOHHOW NOAMMNCBIO

CepTucukat: 0104C9930041AF69884C90A90063ED2DBD
Bnageneu: Kpasuosa MapvaHHa BuktopoBHa
LevictButeneH: ¢ 02.11.2022 go 02.11.2023

PABOYAS ITPOI'PAMMA JUCHUIIJIMHBI

OO01mas xuMHu4ecKas TeXHOJIOrus
(HaumeHno8anue OUCYUNIUHBL)

10 HAIIPABJICHUIO TIOJITOTOBKHU
18.03.01 XuMuueckass TEXHOJIOT U

HaIpaBJIEHHOCTH (MPOGHUIIb)
XuMUYecKasi TEXHOJIOTHS OPTaHMYECKUX U HEOPTaHUIESCKUX BEIIECTB

®opma 00ydeHus: OUHAs
I'on mHabopa: 2022
O6mas Tpynoemkocts: 28 3E

Pacnpeue.ﬂeﬂue YacoB JUCHHUILIMHBI IO CeEMECTpaM

Cemectp 5 6 7 8

dopMa KOHTPOJIS | 3ayer 3a4eT ¢ | 9Kk3aMmeH | ok3amen | HToro
Buja 3anaruid ol1l.
Jlexun 32 16 32 32 112
JlaboparopHbie 64 40 32 32 168
[IpakTnueckue 32 32 16 32 112
PykoBoicTBO: KypcoBbIe PaOOTHI (IIPOEKTHI) 1 1
IIpomexxyrounas arrecranus 0,25 0,25 0,35 0,35 1,2
KonraktHas pabora 128,25 88,25 80,35 97,35 394,2
CamocTosiTenbHas paboTa 231,75 91,75 64 155 542,5
KoHTposib - - 35,65 35,65 71,3
Hroro 360 180 180 288 1008




Pabouyto mporpaMmy cocTaBuiI:
JloueHT, no1eHT, kau. Tex. Hayk. Kanycrun I1I1.

(Oondrcnocms, yuernoe 36anue, cmeneib, Damunus 1.0.)

JoueHt, x.60.H. 'pebenkuna T.M.

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

Houent, noneHr, k.mn.H., Kpasuosa M.B.

(Oondrcnocms, yueroe 36anue, cmenemnsb, Pamunus 1.0.)

Houent, Yapukos FO.B.

(Oondrcnocmy, yyernoe 36anue, cmeneib, Damunus 1.0.)

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBIL:

X OtcyTcTBYET

Penienzent

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

Pabouas mporpamma aucuuiumHel coctaBieHa Ha ocHoBaHun ®I'OC BO wu yuyeOHoro riana
HarpaBjeHus MoAroToBKH (cneruaabHocTr) 18.03.01 XuMuueckast TeXHOIOTUS

Cpok neiicTBus padoueil mporpaMMsbl AMcUMIIMHBI 10 «31» aBrycra 2026 r.

YTBEPXIEHO

Ha 3acenanuu xadenps
«XHUMHYECKask TEXHOJIOTHSI U PecypcocOepeKeHe»

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



1. Heab ocBOEHHS AUCHHUILINHbBI

HGJIB OCBOCHHA OUCHUIINIMHBI — HUM3YYCHHC TCOPCTUUCCKHUX 3aKOHOMepHOCTeﬁ OCHOBHBIX
IIpoueccoB XHUMHYSCKOM TC€XHOJIOT'MH, 3HAKOMCTBO C Teopﬂeﬁ XUMHYECKUX PCAKTOPOB U O6H_[I/IMI/I
IIpUHIOHIIAMHA p33pa6OTKI/I XUMHKO-TEXHOJIOTHYCCKUX IIPOUECCOB HA OCHOBEC CUCTEMHOI'O ITOAX0A4a.

2. Mecro aucuumiunsl B crpykrype OIIOII BO

JIMCUMIUIMHBL M TPAaKTUKHA, HAa OCBOGHUM KOTOPHIX Oasupyercs AaHHas JUCHUIUIMHA!
«[Ipobnembl ycTOWYMBOTO pa3BUTUAY», «OO0IIas U HeOpraHuyeckast XumMus», «Oprannyeckas XUMHsD»,
«AnamuTndeckas XuMmus», «O01Ias XuMru4decKas TEXHOJIOTHS 1.

JIMCUMIUINHBl U TPAKTUKHU, Ul KOTOPbIX OCBOEHHE AAHHOW AMCLUILIMHBI HEOOXOAMMO Kak
npenuecTpyroniee: «O0mas XxuMUUecKass TeXHonorus 3», «OO0mas XuMudeckas TEXHOJIOrHs 4»,
«Komnougnast xumust», «XuMusg W (U3MKAa BBICOKOMOJICKYIISIPHBIX COCIUHEHHUN», «XUMHUS U
TEXHOJIOTHSI HEOPraHUYECKUX BEIECTB», « T€XHOI0rus Nponu3BOACTBA KallpoJlaKTama v II0JIMaMU1ay,
«TexHoorus Npou3BOJCTBA CUHTETUYECKOr0 Kayuyka», «TexHosorus nepepaboTKyu U yTHIM3aLUs

OTXO0a40B», «Hpoueccm " aIiraparTbl B XAMHUYECKOH TEXHOIOTHH U OMOTEXHOIOTHH .

3. Ilmanupyemble pe3yJibTaThl 00y4eHUst

3.1 Ilnanupyemble pe3yJabTaTbl

TEXHOJIOIus»

o0yueHust

AUCHHUIIINHBI

®opmupyemble U
KOHTPOJINpyeMble
KOMIEeTeHIHH
(Ko ¥ HAMMEHOBAHUE)

NHaukaTopbl JOCTHKEHUAS
KOMIIEeTeHIN I
(Ko ¥ HAMMEHOBAHUE)

[lnanupyemble pe3yJibTaThI
o0yueHust

IIK-1. Crmocoben
OCYUIECTBJISATh XUMHUKO-
TEXHOJIOTHYECKIH
MPOLIECC B COOTBETCTBUU
C 3aJJaHHBIMHA
TEXHOJIOTHYESCKHUMH
rnapameTpamu u
HCITOJIb30BaTh
TEXHUYECKUE CPEICTBA
JUTSL KOHTPOJIS OCHOBHBIX
rapaMeTpOB XUMHKO-
TEXHOJIOTHYECKOT'0
nporecca

[IK-1.1. IlpoBOUT KOHTPOJIb
KayecTBa ChIPbs,
MIPOMEKYTOYHBIX ¥ TOTOBBIX
MPOAYKTOB XUMHUKO-
TEXHOJOTMYECKOro mporuecca
Ha COOTBETCTBHE
TEXHOJIOTHIECKUM
TpeOOBaHUSM

3HaTh: TEOPETUYECKUE OCHOBBI
aQHATUTUYECKOM XUMHUH, TTPUHIIUITHI
CTPOCHHA BCUICCTBA U TPOTCKAHUA
XUMHUYECKUX MPOIECCOB

YMeTh: IMPUMCHSATH 3HAHUA OCHOB
aHAJIMTUYECKOM XUMUU npu
BBITTOJTHCHHHU IMMPAKTUYCCKUX 3aaa4

Brnaners: cmocoOHOCTBIO
HCITIOJIB30BaThH HpI/IHIII/IHI)I CTpOGHI/Iﬂ
BEIIIECTBA M MTPOTCKAHHS XUMHUKO-
TCXHOJOT'NYCCKUX HpOHeCCOB HpI/I
penieHnH MpoheCCHOHATBLHBIX 331a4

[TK-1.2. TIpoBoauT
TEXHOJIOTMYECKHUE ONepaluu
Ha pa3IuYHBIX dTamax
MOJTYYEHUs TPOTYKLIUH

3HaTh: TEOPETUUYECKUE OCHOBBI
OIICHKHU TEXHOJIOTUYECKOro Mpoliecca

YMeTh: NPUMEHATH 3HaHUS OLICHKU
TEXHOJIOTUYECKOT0 Ipolecca Ipu
BBINOJIHEHUH MTPAKTUYECKHX 33134

BrangeTs: crmocoOHOCTBIO IPUHSTH
TEXHUYECKOE PEILICHUE Ha Pa3IuYHbIX
oTanax IOJIyYEHUs MPOLYKIIUN IIPU
MOCTaHOBKE MPO(heCcCHOHATBLHBIX
3a7a4

[IK-1.3. Kontponupyet
coOJrroieHne
TEXHOJIOTMYECKON

3HaTh: MCTOAbI COBCPIICHCTBOBAHUA
TEXHOJIOTHYCCKUX MPOUCCCOB

YMeTs: YCHCITHO U CUCTCMATHUYCCKU
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JTUCIUTUTAHBL, TPHHUMAET
KOPPEKTHPYIOIIIE MEPHI B
CJIy4ae BBISBIICHHE
OTKJIOHEHUS ITapaMeTPOB OT
TEXHOJOTHYECKHIX
TpeOOBaHMI

COBCPHICHCTBOBATH TEXHOJIOTHUECKUN
nporiecc.

Bnaners: crmocoOHOCTEIO
MCII0JIb30BaTh IPUHIIUIIBI CTPOCHUS
BE€IICCTBA U HpOTeKaHI/IH XUMHUYCCKUX
IIPOLIECCOB MPH PEIICHUH
npoeCCHOHATBLHBIX 3a]1a4

IIK-3 Cnocoben
MCIOJIb30BaTh HAYYHO-
TEXHUYECKYIO
nH(pOpMaIHIO,
aHAJTM3UPOBATH
OTECYECTBCHHBIN 1
3apyOCIKHBINA OTIBIT IS

[1K-3.3. OntumMusupyer
yCIJIOBUSI POBEICHUS
OTJIEIbHBIX CTAANN XUMHUKO-
TEXHOJIOIMYECKOro IIpouecca
C LIEJIBIO MOBBIIICHUS

s hekTHBHOCTH
MIPOU3BOJICTBA

3HATh: IPUHIIUIIBI BBISIBICHHUS
JUMUTHPYIOIIMX CTaIUN XUMHUKO-
TEXHOJIOTMYECKOr0 IIPoLecca.

YMeTh: onpeaensiTe KpUTepuu
ONTHMH3AIH XUMHUKO-
TEXHOJIOTHYECKOT0 Ipolecca

BJIa,IIGTLZ HaBBIKaMHU HUCIIOJIB30BaHU

ONTUMHU3ALNH nH(OPMALIMOHHO-OMOINOTEYHBIX
MPOBEICHUST XUMHKO- CHCTEM

TEXHOJIOTUIECKOTO

nporecca

[1K-4 Criocoben [IK 4.5. Pa3zpabarbiBaeT 3HaTh: OCHOBBI IPOEKTUPOBAHUS
pa3pabaTbIBarth, KOHCTPYKIIMIO OCHOBHBIX MAIlIMH ¥ alnapaToB XMMUYECKON

peann30BBIBaTh U
YIIPaBJIATh NPOLIECCAMHU B
00JIaCTH TEXHOJIOTUH
OpPraHUYEeCcKUuX U
HEOPTaHMYECKUX BEUIECTB
C IPUMEHEHUEM
COOTBETCTBYIOLLIETO
UHCTPYMEHTApHs,
U(POBBIX TEXHOJIOTUH, a
TaKXe METOJIOB
MO/JICITUPOBAHUS

MAIllMH ¥ anmnapaToB XUMHUKO-
TEXHOJIOTUYECKUX CXEeM C
WCIIOJIh30BaHNEM U (PPOBBIX
TEXHOJIOTUI U METOJI0B
MO/JICITUPOBAHUS

TEXHOJIOIT'MH, METO/IbI
MOJCIINPOBAHUS.

VYMeTh: IIPUMCHATH PACUCTHLIC
MCTOIUKHU I OIPCACIICHUA
OCHOBHBIX IIapaMECTPOB 060py,HOBaHI/I$I

BrnaneTs: HaBbIKAaMH COCTaBJICHUS
MaTeMaTU4eCKUX MOJEJIeH anmnapaToB
1 pabOThI B COBPEMEHHBIX
IPOTrPaMMHBIX MPOJIYKTAX

[1K-4.6. Mcrionb3yeT MEeTo b1
MaTeMaTHYeCKOro
MO/JICITUPOBAHUS JIISI
ONTUMU3ALNU
TEXHOJIOTUYECKUX IPOIECCOB

3HaTh:

- METOJIbI pa3paboTKu
MAaTeMaTUYECKUX MOJEJIEN POILIECCOB
B Pa3IMYHBIX THUIAX ammapaTax;
METO/Ibl MATEMaTUYECKOTO
MOJEJIUPOBAHUS, ONTUMU3ALNH U
MIPOCKTUPOBAHUS TIPOLIECCOB
XUMHUYECKON TEXHOJIOTUHU U
OUMOTEXHOJIOTUH;

- OCHOBHBIE MOJIETU CTPYKTYPBI
IIOTOKOB, TEIJIOOOMEHHEIX 1
MacCOOOMEHHBIX MPOIIECCOB, METO/IbI
UACHTU(DUKAIIIY TapaMeTPOB MOJENN
Y METO/Ibl YCTAHOBJICHUS
aJICKBaTHOCTH MOJICIN

Ymersh:

- pa3pabaThIBaTh MaTEMaTUUIECKUE
MO/IEJIU MPOIIECCOB Ha OCHOBE
CTPYKTYPHOTO aHAJIN3a U CHHTE3a C
HCITOJIb30BaHUEM OJIOYHOTO MOAX0/a K
OTIMCAHUIO CIIOKHBIX MPOIIECCOB;
MIPOU3BOIUTH MPOBEPKY aJC€KBATHOCTH
MaTeMaTHICCKHUX MOJCIICH;
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- OCYIIECTBIIATH UACHTHUPHUKAIIUIO
MapaMeTpOB MAaTEMATUYECKOM
MO/IEJIU, MOACIIUPOBAHUE U
MPOEKTUPOBAHHUE MPOLIECCOB
XUMHYECKOHN TEXHOJIOTHH,
He(pTeXUMHUM U OMOTEXHOJIOTHHU

Bianers:

- METOJIaMH MaTeMaTH4eCcKOro
MOJICTTMPOBAHHS IPOLIECCOB HAa OCHOBE
CTPYKTYPHOTO aHaJIM3a U CUHTE3a C
UCIIOJIb30BAHUEM OJIOYHOTO TIOAXO0/a K
OIMCAHUIO CJIOXKHBIX ITPOIIECCOB;

- METOJIaMH OIIpE/ICTICHNUs (PH3HKO-
XMMHYECKHUX U TeIUIOPHU3UIECKUX
CBOWCTB /IS pacueTa u BbiOopa
OCHOBHOTO ¥ BCIOMOT'aTeJIbHOTO
TEXHOJIOTUYECKOr0 000PYI0BaHUS B
00JIaCTH XUMHYECKOI TEXHOJIOTHH.

ITK-6 CriocoOHOCTE
IJIAaHUPOBATh
MEpOTPUSITHS,
HanpaBJICHHbIC Ha
yIIy4IIeHUE
TEXHOJIOTHYSCKHUX
oKas3areJiel, KauecTBa
BBIITYCKaeMOU
MPOAYKIIMH, COKpAIICHUE
MOTePb, CHXKEHUE
OTIePalIMOHHBIX 3aTpaT
MIpU peain3aluu XUMHUKO-
TEXHOJIOTHYCCKUX
MIPOLIECCOB

IIK-6.5 Crocoben
obecreynBaTh
OecniepedoitHoe
(YHKIIMOHHUPOBAHUE XUMHKO-
TEXHOJOTHYECKHUX TPOIIECCOB

3HaTh: 00J1aCTh IPUMEHEHUS
OCHOBHBIX MAIIIMH U aIllapaToB
XUMHYECKOM TEXHOJIOTUH,
0COOCHHOCTH MX IKCILTyaTalllH U
o0ecrneyeHys HelpepbIBHOW pabOThI

YMeTh: IPOU3BOAUTD PACUETHI
MEXaHUYECKHUX XapaKTEPUCTUK MAlIUH
1 amnmapaToB XUMHYECKOU
MIPOMBIIUIEHHOCTH

BJIaIIeTI)I MCTOAHUKAMH ITPOYHOCTHBIX
pacuéToB M HaBBIKaMU Mo100pa
000opyoBaHUs




4. Crpykrypa u cofepKaHue TUCHHILTHHbI
4.1 CtpykKTypa Hu coJep:kaHHe TUCHUILUINHBI «O01as XuMHYecKasi TexHoJiorus 1»

Moayab
(pasaen)

yueOHoii padoThI

Bun

HauMeHnoBanue tem
3aHATHH
(yueOHO#i padoThI)

CemecTtp

Oo0beMm, 4.

Banasl

HNHurepakrus,
4.

®opMbI TEKYLIETO
KOHTPOJIA (HAMMeHOBaHHe
OLIEHOYHOI0 CPeCTBA)

Moayis 1.
OO6mue
CBEICHHUS O
XUMHYECKOM
TEXHOJIOTHH.
XHUMHKO-
TEXHOJIOTHYEC
Kasl CHCTeMa.

Jlex 1

Duzuko-xuMHuUYeCKUe
3aKOHOMEPHOCTH B
XUMHUYECKON TEXHOIOTUHN

Ip1l

Pemenue 3a4a4 I10
XUMHNYECCKUM
YPaBHCHUSM. Pacuetni ¢
IMPUMCHCHUCM I'a30BbIX
3aKOHOB

OT4er 1o NpakTUYECKOMY
3aHATHIO Ne |

JIab 1

Ornpezenenne mIoTHOCTH
pacTBOpUTEIICH

Otuer no nabopatopHoit
pabote No 1

JIab 2

OrnpezienieHne CTerneHu
BIIATOMOTJIOIICHUS
azgcopOeHTa

Otuer no nabopatopHoit
pabote No 2

Jlek 2

XHAMHYECKOE
IIPOU3BOJICTBO U
XUMHUKO-
TE€XHOJIOTUYECKH
MpoLecc, CTPYKTypa,
COCTaB U KOMIIOHEHTBI
XUMHYECKOT0
IIPOU3BOJICTBA (ChIPbEBAs
U DHepreTuyeckas 6asza
XUMUYECKON
MIPOMBIIIIJIEHHOCTH)

CocTaB UCXOOHBIX U
PEaKIMOHHBIX CMECeH

OTyeT no NpakTUYECKOMY
3aaaTuro Ne 2

AHanu3 u3MeHeHus
PacXoIHBIX
K02 (QUIIMEHTOB 110

OTyer 1o NPakTUYECKOMY
3ansaTuio Ne 3




CBIPBIO HA OCHOBAaHUU
pacuera MaTepuatbHOIO
OayaHca peakropa

IIp 4

OcobenHoctu
COCTaBJICHHS
MaTepHUaIbHBIX 0aJaHCOB
11 HeOOpaTHUMBIX
peakuus

OT4YeT Mo NMpakTUIECKOMY
3ausaTiio Ne 4

Ocobennoctu
COCTaBJICHUS
MaTepuaIbHbIX OaJaHCOB
1151 0OPaTUMBIX PeaKIi

OTyeT no NpakTUYECKOMY
3agaTuro Ne 5

Jlex 3

CxeMbl ITPOU3BO/JICTBA.
OIlepaLMOHHAs U
TEXHOJIOTUYECKasi CXEMBI
IIPOU3BOJICTBA, OTKPbITAs
Y IIUPKYJISIIUOHHAS
CXEMBI. Y CJIOBHBIE
0003Ha4YEHHUs anmnapaTroB
Y MalliH

Meroauka pacuera
TETJIOBBIX 0aJaHCOB

OTt4er 1o NpakTUYECKOMY
3aHATHIO Ne 6

Jlex 4

OcHOBHBIE
XapaKTePUCTHKH,
IMOKa3aTeNIM KauyecTBa 1
napaMeTpsl YIIpaBICHUS
XUMHUKO-
TEXHOTOTHYECKUX
TPOIIECCOB

OCHOBHEBIE
TEXHOJIOTHYECKIE
IMOKAa3aTeN XUMHKO-
TEXHOJIOTMYECKHUX
MIPOIIECCOB

OT4eT no NpakTHYECKOMY
3aHaTHIO Ne 7




HccnegoBanue BIUSHUS
YIPABJISFOIINX
MapaMeTpoB Ha
N3MCHCHUC
PaBHOBECHOI'O COCTaBa
pEaKUMOHHOW CMECH

OT4eT 1o MPaKTUIECKOMY
3ausaTHio Ne 8

Jlex 5

HccnegoBanme
paBHOBECHUS
«JIBYXKOMITOHEHTHBII
pacTBOp — nap» s
IIOJTHOCTBIO
CMEIIMBAIOIINXCS
JKUJIKOCTEH, HE
00pa3yromux
A3€0TPOITHBIX CMECEM

Otuer no nabopatopHoit
pabote Ne 3

HccnenoBanue BIUSHUS
YIIPaBIISIOIINX
napaMeTpoB Ha
Ha0J110/1aeMYI0 CKOPOCTh
XTH

OT4er 1o NMpakTUYECKOMY
3ausaTo Ne 9

JIa6 3

HccnenoBanue
paBHOBECHSI «PACTBOP —
ap» MOJHOCTHIO
CMEITUBAOIIHUX CS
KHUIKOCTEH,
00pa3yrmux
a3e0TPOITHBIC CMECH

Otuer o nabopatopHoit
pabote Ne 4

Jlek 6

CucTeMHBIN ypOBHEBBIH
METO/] AaHAJIN3a XUMHKO-
TEXHOJIOTHYECKUX
ITPOLIECCOB

ITp 10

AHanu3 sHeprozarpar
U1l PEaKTOPOB C
Pa3IUYHBIM

OT4er 1o MpaKTUIEeCKOU
pabote Ne 10




TEeMIIepaTypHbIM
peKUMOM

Ip 11

Pacuer ucxonnsix
K02(pGuIMeHToB

OTt4er 1o NpaKTUYECKOMY
3aHsaTuio No 11

Jlex 7

IIepcniekTBEI pa3BUTHUSA
XUMHUYECKON TEXHOJIOIUU
Kak Hayku. PazButue
HOBBIX IOKOJICHUH
BBICOK03 () PEeKTHBHBIX
XUMHUKO-
TEXHOJIOTUIECKUX
IIPOLIECCOB, BKIIIOYAs
KaTaJIUTUIECKHE,
JIEKTPOXUMUYECKHE,
boroxummuueckue,
MeMOpaHHBIC
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Jlex 8

[Ipoueccsl ruaposnnsa,
TUApAaTallu,
sTepuduUKau

JIa0 4

I'maponns kapOoHnara
HaTpUs

Otuer o nabopatopHoit
pabote Neo 5

JIa6 5

OrnpesneneHne SHTaIbINU
TUApaTaluy (TETIOTHI
TUApaTalii) BEIECTBa

Otuer o nabopatopHoit
pabote Ne 6

Ip 12

Pemrenue 3amad mo
XUMHUYECKOM
TePMOJANHAMUKE U
TEPMOXUMHUH

OTyeT no NpakTUYECKOMY
3agaTuro Ne 12

JIa6 6

[Tpoueccsl
CEPHOKHUCIIOTHOU
ruApaTanuent oaeruHOB

Otuer no nabopaTtopHoOit
pabote Ne 7

Jlex 9

[Tpomeccrl mepepaboTku
HE(TSIHOTO CHIPbhS

ITp 13

Onpenenenue

OTyYeT 1Mo NPaKTUYECKOMY




(U3HYECKUX CBOWCTB
He(TEPOIYyKTOB

3ausaTuro Ne 13

JIa6 7

ITonyyenue
CHHTETUYECKUX >KUPHBIX
KHUCJIOT OKUCJIEHUEM
HOPMaJIBHBIX
napauHOBBIX
YTJIEBOJIOPOAOB

Otuert no nabopaTopHOi
pabote Ne 8

JIa6 8

3amuTa 1ab0paToOpHBIX
pabot

3aiuTa 1a00paTOpHBIX
pabor

Ip 14

KonTponbnas padota
«Pemenue
MaTepUaTbHBIX H
HEPTETUYECKHUX
OajaHCOBY

OT4er 1o NpakTUYECKOMY
3ansaTuro Ne 14

N3yuenue
TEOPETHYECKOTO
Mmatepuana. [TonroroBka
OTYETOB TI0
nabopaTOpHBIM paboTaM
Y TIPAaKTUYIECKUM
3aHATUSAM

231,75

IIcmx

TTocemaemocTn

10

ITA

5

0.25

3auer

™

NTtoroBelii TECT MO KypCy
yepes T

6

2

100

Wtoroselit TecT

Hroro:

360

200

Cxema pacuera urorosoro 6anna «(Cymma + Tep)/2» - cymMa 0alioB 1o BceM Y4eOHBIM MEPOIPUATHAM, IIPELYCMOTPEHHBIM B Kypce +
cpeaHee apupMeTHYECKOoe M0 BCEM MIPOMEKYTOUHBIM TecTaM, MpoBoAUMBIM dyepe3 OT.




4.2 CTpyKTypa M cojiep:KaHue TMCHUIUTHHBI «O01as XMMHYeCKasi TEXHOJIOTHSA 2»

Moayanb
(pa3nemn)

Bun

yueOHoii padoThI

HaumeHoBaHHe TEM
3aHATHH
(yue6HO¥ paboThHI)

Cemectp

Oo0nem, u.

Banabl

HNHurepakrus,
4.

®opMbl TEKYLEro

KOHTPOJIs1 (HAUMEHOBaHMe

OLICHOYHOI0 CPeACTBA)

Moayis 1.
XuUMuyeckas
KHUHETHKA

Monyns 2.
Karamus

Jlexl

deHoMeHOJIOrHIECKast
KHHETHKA: OCHOBHBIC
MOHSTHS H
OTnpeJIeICHUS;
KMHETHKA
OJIHOCTOPOHHUX
peaKui.

Jlex2

Mertoibl onpeneneHus
nopsiJiKa peaKunH;
3aBUCUMOCTh
CKOpPOCTH pPEaKLHUH OT
TEeMIIepaTypbl

Jlex3

Kunernka cioHbIX
peakiuii: oOpaTumsle,
MIOCJIEI0BATENBHBIE,
apauIeIIbHbIC
peaKkuu; IPUHIIUI
KBa3MCTALlMOHAPHBIX
KOHILICHTpALU.

Kunernka
OJTHOCTOPOHHUX
peaKkuuii pa3HbIX
nopsakoB. CriocoObl
onpeeneHus
MOPAJIKA PEaKIIKU

W3 ONBITHBIX JAHHBIX.
3aBHCHUMOCTh
CKOPOCTH PEAKINH OT
TeMIIepaTyphl.
Pemenue 3a7au4.

OT4er Mo NpaKTHYECKOMY

3aHATUIO




JIa61

N3ydenue peakunun
TepudUKaIIIN
3TaHoJa MypaBbHUHON
KUCJIOTOMH/
HccnenoBanue
peaKuy OMBUICHHUS
STIII(METHIT)aleTaTa

10

Otuer o mabopaTopHOi
pabote

Jlex4

Teopun
XUMHYECKOM
KUHCTUKU:
MOJIEKYJIIPHO-
KHHETHUYECKas
TEOpHs Ta30B,
TEOPHS aKTUBHBIX
CTOJIKHOBCHHIH,
Teopust
AKTUBUPOBAHHOTO
KOMILIEKCA.

Ip2

CnoxHple  peaxkuuu.
OOpatumbie peakiv.
Onpenenenue
KOHCTaHT CKOPOCTEMN
npsMOil 1 oOpaTHOM
peaKIui.
[TocnenoBarenbHbIe
peaKInu.
Onpenenenue
KOHCTaHT CKOPOCTEH
MOCJIeI0BATEITLHO
MIPOTEKAIOIINX
peaKIui. Pemenne
3a/1a4

OrtueT 1o MMPaAKTUICCKOMY
3aHATUIO

J1a62

N3yuenue
razoazHOM peakIuu
pa3IoKEHUs

10

Otuet o mabopaTopHOi
pabore




MepoKcuIa
JUTPETUYHOTO OyTHIIA

Jlex5

dotoxumus.
duznueckue "
XAMUYECKHE
(hoTompoIIeCCHI.
Llemnrie peakuuu.
OCHOBHOU 3aKOH U
KBAHTOBBIM BBIXO/I.

CrnoxHbple  peaxiuu.
[TapamiensHbIe
peaxuu.
Omnpenenenue
KOHCTaHT CKOpOCTeil
apajuIeIbHBIX
peaKkuuid. Pemenue
3a/1a4

OT4er 1o NpakTUYeCKOMy
3aHATHUIO

J1a63

N3yuenue
KHUJKOopazHOU
peakuuu
TpUATUIIAMHUHA c
WOJIUCTBIM ~ METHJIOM
pu OJINHAKOBBIX

HCXOOHBIX
KOHICHTpaIUAX

10

Otuér no nabopatopHoit
pabote

Jlex6

OcHOBHEBIE
MOJIOKEHUS TEOPUU
karanusa. Teopus
MIPOMEKYTOUHBIX
COeIMHEHUI B
KaTajause.
ABTOKaTamm3.

BriBon
KHHETHYECKOTO

OTt4er 1o NpakTUYECKOMY
3aHATHUIO




YpaBHEHHUA 110
MpeIaracMomMy
MEXaHU3MY pEeaKIui.
Pemenue 3amau.

JIa04

N3yuenue  peakuuii
pasiioKeHUs
MYPaBbUHOW KHUCIIOTBI
npu Pa3HbIX
TeMIiepaTypax

10

Otuét mo nabopaTopHOI
pabote

Jlex7

DepMEeHTaTUBHBIN
KaTaau3

AKTHUBHOCTh
(hepMeHTOB.
WNurunbuposanue
(bepMeHTaTUBHBIX
peaKui.

KHMCJIOT U OCHOBAaHUM.
Conesble 3QpeKThI B
KaTajause.

[Ipennioxure
MEXaHU3M  PEaKLUHU
[0 MpPEICTaBICHHOMY
KHHETHYCCKOMY
YPaBHEHHUIO

OrtueT 1o IMPAKTHUYCCKOMY
3aHATUIO

JIaG5

N3yuenne  peakunu
KHMCJIOTHOTO KaTajlnu3a
Ha npuMepe
MEPBUYHOIO aMHHAa U
aleToHa

10

Otuer no nabopatopHoit
pabore

Jlex8

I'eTreporennslit
Katanu3: (usndeckas
azcopouus u
XeMOoCopOIus.
AncopOrnonHas




teopus JI3HrMIopa.

Brisenute
KHUHETHUYECKOE
yYpaBHEHUE JUTSL
LENHBIX pEeakuud 110
U3BECTHOMY
MexaHu3Mmy. Pemenue
3aj1a4

OT4er 1o NpaKTUYeCKOMy
3aHSTHUIO

Pacuer

KBAHTOBOT
0
BBIXO/Ia B
(hOTOXUMHYECKHX
peaknusax. Pemenue
3aJa4.

OT4er 1o NpakTUYeCKOMY
3aHATHUIO

Pacuer abcopOuuu
rasa Ha TOBEPXHOCTH
TBEPJIOTO Tena
COTJIACHO YpPaBHCHHIO
JIburmropa. Pemenue
3a1a4

OTt4er 1o NpakTUYECKOMY
3aHATHIO

CP

N3yuenue
TEOPETUYECKOTO
MaTepHara.
IlogroroBka oOTYETOB
1o 1a00paTOPHBIM
pabotam u
MPAKTUYECKUM
3aHATHUSIM

130

ITA

IIpomexxyrounas
aTTecTanus

0,35

Bomnpocs! k ak3ameny Nel-
Ne50

IloaroroBka
K 3a4eTy C OIl.

35,65

Bormpocs! k 3a4ety ¢ o1,
OTyeTsl 110 BCEM




1ab0opaTopHEIM paboTam.
OTueTsl 110 BCEM
NPAaKTUICCKUM 3aHSATHIM

e HOCCH_I?GMOCTB 6 - 10
3aHATHN
™ Wrorosslii TecT no 6 2 100 3auer ¢ o1l.
Kypcy uepes OT
Hroro: 180 200

Cxema pacuera urorosoro oamiaa «(Cymma + Tc /2» - cymMma 0ajIoB IO BCEM €OHBIM MEPOIIPUATHAM, IT €YCMOTPEHHBIM B Kypce +
p s
cpeaHee apI/I(bMeTI/I‘-IeCKOC 10 BCEM IPOMCEIKYTOUHBIM TECTaM, IIPOBOAWMBIM 4YCPE3 OT.




4.3 CTpyKTYypa U cojep:KaHHe TUCHUILTHHBI «O01asi XuMu4ecKasi TEXHOJIOTHsl 3»

DopMBbI TEKYLLET0

. KOHTPOJIA
Bun HaumenoBaHue TeM 3aHATHI Oo0bem,
MonayJb (pa3ae) . . Cemectp banabl | UHTepakTuB, 4. (HAaMMeHOBaHUe
y4eOHOoii padoThI (yueOHoli paGoThI) q,
OLIEHOYHOT 0
cpeacTsa)
Monyns 1. Jlex Ne 1 OO01re NpUHIKIIBI MOIETUPOBAHUSL.
MonenpoBaHue Knaccudukanuu monenei. 7 16 i i
XUMHUKO- Metoaonorust TOCTPOCHHUS
TEXHOJIOTMYECKHUX Marematuueckux monenen XTII
[POLECCOB B Jlab Ne 1 Craruueckue Moaenu
XHUMHYIECKOH MHOTOKOMIIOHEHTHBIE PETPECCHU Otuer no
TEXHOJIOTHH, 7 2 - - 1abopaTopHOii
HeTEXMMUK U pabote Ne 1
OuoTexnonoruu JIab Ne 2 [TocTpoeHue SMIUPUYECKUX MOIeTeH Otuer 1o
7 4 - - 1abopaTopHOit
pabote Ne 2
Jlex Ne 2 MaremaTtuueckue moaeiu X TT1
(TuapoaMHAMHKKA, TETUIOBLIE, 7 8 - -
KUHETHYECKHE MOJICIIN )
JIab Ne 3 MatemaTuueckoe onucaHue Otuer mo
TUAPOANHAMUYECKON CTPYKTYpPbI 7 2 - - nabopaTtopHoi
MTOTOKOB pabote Ne 3
ITp Ne 1 Pemenue 3agad no ypaBHeHUSIM Otuer no
bepuymiu 7 4 - - MPaKTUYECKOMY
3aHaTHio No |
IIp Ne 2 PesxxuMbl ABUKEHUS KUIKOCTH U Otyer no
THAPABIMYECKHUE COMTPOTHBIICHUS 7 4 - - MPaKTUYECKOMY
3aHATHIO No 2
JIab Ne 4 MopaenupoBanue JMHAMUKH Otyer no
TEIIO0OMEHHOIO anmnapara 7 2 - - 1abopaTopHOit

pabote Ne 4




®opMbI TEKYLIETO

. KOHTPOJIs
Bun HaumenoBanue TeM 3aHATHIA Oo0bem,
MonayJb (pa3ae) . . Cemectp banabl | UHTepakTuB, 4. (HAaMMeHOBaHUe
y4eOHoi#i padoThI (yuedHoli padoThI) y,
OLICHOYHOI0
cpeacTna)
JIab Ne 5 MoaenupoBaHue nporecca Otuer 1o
abcopOunu aMMuaKa BOJION U3 7 2 - - 1abopaTopHOii
razoo0pa3HoOi cMecH pabote Ne 5
JIab Ne 6 Pacuer anmapara ogHOKpaTHOIO Otuer no
ucnapeHus (pacyer JoJu OTrOHa 7 2 - - nabopaTopHOi
MHOT'OKOMIIOHEHTHOM cMecH) pabote Ne 6
JIab Ne 7 MareMatnyeckoe MOACIUPOBAHUE
KMHETHKH XUMHUYECKUX PEeaKLui Order no .
(roMOreHHbIE U TeTEPOreHHbIE ! 2 ) ) n1abopaTopHOH
peakiym) pabote Ne 7
JIab Ne 8 PaBHOBeCHE TBYXKOMIIOHEHTHOM OTy4er 1o
CUCTEMBbI 7 2 - - nabopaTopHO
pabote Ne 8
JIab Ne 9 N3ydyeHne KWNHETUKY KOHBEKTUBHOMN Otuer no
CYIIKH KallWJUISIPHO-TTIOPUCTBIX 7 4 - - nabopaTopHOi
MaTepHaioB pabote Ne 9
IIp Ne 3 Macconepenada B 3KCTPaKIIUOHHBIX Otuer no
anmaparax 7 4 - - IIPAKTHYECKOMY
3aHsTHIO Ne 3
JlexNe 3 MoaenupoBanue XTIl u peakTopoB 7 8 - -
JIa6 Ne 10 MoaenupoBaHue nporecca Otuer no
peryanupoBaHus TEMIIEPATyphl B 7 2 - - 71abopaTopHOit
XUMHUYECKOM PEaKTOpe pabote Ne 10
JIab Ne 11 MonenupoBanue npouecca OTueT 1o
yIIpaBJICHUS PEKTU(PUKAITMOHHOMN 7 2 - } J1aGOpaTOPHOIA

KOJIOHHOH

pabote Ne 11




®opMbI TEKYLIETO

N KOHTPOJIs
MonayJb (pa3ae) BUHII Hanmenonamfe TEM 3ansTHH Cemectp Obnem, banabl | UHTepakTuB, 4. (HAaMMeHOBaHUe
y4eOHoi#i padoThI (yuedHoli padoThI) y,
OLIEHOYHOI0
cpeacTsa)
IIp Ne 4 Pacuer pekTudukaninoHHON KOJIOHHBI OT4eT 1o
K-1 7 2 - - MIPaAKTUYECKOMY
3ansTuio Ne 4
Jlab Ne 12 N3yuenue mpoiecca pekTuduKamm OTuer no
OMHApHOW cMecH 7 2 . . naGopaTopHoit
pabote No 12
Jla6 Ne 13 Nzyuenue agcopOiuu B amnmapare ¢ Otuer no
HEMOJIB)KHBIM CJIOEM 3€pHUCTOTO 7 2 - - nabopaTopHOi
agcopOeHTa pabote No 13
IIp Ne 5 Pacuer agcopOunoOHHOI yCTaHOBKH C OrtueT 11O
TICEBJIOOKIKEHHBIM CJIOEM asicopOepa 7 2 - - MPaKTUYECKOMY
3aHsATuo0 Ne 5
Jlab Ne 14 N3yuenue mpoiiecca nepuoandeckon Otuer mo
pekTH(UKaIMKU OUHAPHOM cMecH 7 2 - - 1abopaTopHOit
KUAKOCTEN pabote Ne 14
Cp N3yuenne TeopeTuyecKoro
Matepuaia. [loaroroBka oT4eToB Mo . 11.75 ) )
nabopaTopHBIM paboTam u '
MPAKTUYECKUM 3aHATHIM
Kontpounb [ToaroroBka K 3K3amMeHy 35,65
A Jxzamen 7 0.35 - - DK3aMeH
Hroro: 108 -




4.4 CTpyKTYypa M cojiep:KaHue JUCHUILIMHBI «O0masi XuMudecKasi TeEXHOJI0rust 4»

Monyab
(pa3nen)

Bun
y4eOHoii padoThI

HaumenoBanmne Tem
3aHATHH
(yuedoHoOl padoTHI)

Cemectp

Oo0nem, u.

Baniabl

HNuTepakTHB,
4.

®opMbl TEKYILIEro
KOHTPOJIs1 (HAUMEeHOBaHMe
OLICHOYHOI'0 CPeJCTBA)

Monayisb 1.

Jlekl

OCHOBHBIE 3JIEMEHTHI
XUMHKO-
TEXHOJIOTHYECKUX
YCTaHOBOK. MalllvHbI U
anmnapaTbl XUMHUYECKUX
MPOU3BOJCTB.

Jlex2

Marepuansi
MIPUMEHSEMBbIE IS
KOHCTPYMPOBAHHUS
3JIEMEHTOB
TEXHOJIOTHYECKOTO
000pyI0BaHUs

JIao1

[TonGop maTepuana
W3TOTOBJIEHMS arIapara
B 3aBUCHUMOCTH OT
YCJIOBUU €T0
JKCILTyaTaluu

Otuer no nabopaTropHoOit
pabote Nel

[Tpak1

AHanus3 XUMHKO-
TEXHOJOTUUYECKUX CXEM

OT4eT no NpakTHYECKOMY
3aHATHIO Nel

Cpl

N3yuenue
TEOPETUYECKOTO
Marepuaa 1o TeMaM
nexkmui 1, 2.
BelnonHenue pacyeTos.

19

JIex3

KoncTpykninonHbie
3JIEMEHTHI MalllH U
armnapaToB XMMUYECKOM




IMPOMBIIIJICHHOCTH.

Jlex4

[Ipumenenue
ANEKTPOIHEPTHH B
XUMHUYECKON
TEXHOJIOTUHU.

J1a62

3amura 000pyI0BaHUS
OT YCJIOBUI BHEUTHHIA
cpensl. [lonbop kiacca
TbLJIe-, BJIAro-,
B3PbIBO3AIIHUTBI
o0opynoBaHus

Otuer o 1abopaTopHOit
pabote No2

[Tpax2

Pacuet u mon6op
peayKTopa amnmnapara c
MEIIAJIKOM

OTyeT no NpakTUYECKOMY
3ausaTHO No2

N3yuenne
TEOPETUIECKOTO
MaTepuaia 1o TeMam
JIeKInu 3, 4.

BrinosiHenue pacyeTos..

19

JIex5

[TpuHIMIIBI U3MEPEHUS
apaMeTpoB XUMHUKO-
TEXHOJIOTHYECKHUX
IIPOLIECCOB.




JIex6

TexHomoruueckue
TpYOOIIPOBOBI.
Knaccudukanus n
KaTeropupoBaHue.
OEeMEHTBI
TPYOOIIPOBOHBIX
CHCTEM.

JIa03

Paccranoska npu6opon
U3MEpeHUs
TEXHOJIOTHYECKHUX
[apaMeTpoB Ha
TEXHOJIOTHYECKON cXeMe

Otuer no 1a60paToOpHO
pabote Ne3

[Ipax3

[Ton6op nuamerpa,
THIPaBIMYECKUN pacyeT
Y IIPOYHOCTHOU pacyer
TpyOompoBoa

OT4er 1o NpakTUYeCKOMY
3ausaTHio0 Ne3

Cp3

N3yuenne
TEOPETUYECKOTO
Marepuaiia 1no TeMam
JIeKIui 5, 6.
BrinosiHeHue pacyeTos.

19

JIex7

TpancnopTupoBKa rasos.

Kommnpeccopsr.
Bo3nyxonysku.
BenTtunaropsl.

JIex8

TpauncnoptupoBka
)kunkoctei. HacocHoe
obopynoBaHue

JIa04

Onpenenenue
KaBUTAIIMOHHOTO 3araca
CUCTEMBI

Otuer no nabopaTtopHoit
pabote Ne4

[Ipak4

Pacuer paznmunbix
PEXKUMOB CHKATHS
ra3oBbIX CMECEH.

OTyeT no NpakTUYECKOMY
3ausTHIo Ned




Ornpenenenue
TpeOyeMoi MOIITHOCTH
MIPHUBO/Ia KOMIIPECCOPA.

N3yuenue
TEOPETUYECKOTO
Marepuaia 1o TeMam
JIeKIuu 7, 8.
BrinosiHeHue pacueTos.

19

JIex9

Obparienue ¢ TBEpAbIMU
MaTepHalaMH.
JlpoGnenue,
Knaccuukanus,
TPAHCIOPTHPOBKA.

JIex10

ArnmaparypHoe
odopmiieHHE
TEIIO0OMEHHBIX
IIPOLIECCOB. Y CTPOUCTBO,
0COOEHHOCTH
KOHCTPYKIIUH,
TPHUHITUIIBI pacyeTa.

JIa05

Pacuer TennooOMeHHbIX
anmnaparoB

Otuer no nabopaTropHoOi
pabote No5

IIpak5

Pacuer npobuiku

OTyeT no NpakTUYECKOMY
3agATUIO Ne5S

N3yuenne
TEOPETUYECKOTO
Marepualia no TeMam
nexnuii 9, 10.
BrinosiHeHue pacyeTos.

20

Jlex11

AnmnaparypHoe
opopmieHne
MacCOOOMEHHBIX




IIPOLIECCOB. Y CTPOMCTBO,
0COOEHHOCTH
KOHCTPYKLIUH,
IIPUHLMIEL pacyera

Jlex12

XUMHYECKUE PEAKTOPHI
JUIs1 TOMOT€HHBIX
IIPOLIECCOB. Y CTPOMCTBO,
0COOEHHOCTH
KOHCTPYKLIUH,
IIPUHLIMIIBI pacyeTa.

J1a66

Pacuer abcopbepa

Otuer no 1a60paToOpHO
pabote Ne6

[Ipax6

PacueT emKocTHOrO
peakTopa

OT4er 1o NpakTUYeCKOMy
3auaTHIO Ne6

Cp6

N3yuenue
TEOPETUUECKOTO
Marepuaia 1o TeMam
nexnui 11, 12.
BrinosiHeHne pacyeTos.

20

JIex13

Tleun B xXuMHueCcKoOu
MIPOMBIIUIEHHOCTH

JIex14

XHWMHYECKUE PEAKTOPHI
JUIS TETEPOTE€HHBIX
IIPOLIECCOB. Y CTPOMCTBO,
0COOEHHOCTH
KOHCTPYKLIUH,
IIPUHLIMIIBI pacyeTa

JIao7

Pacuer TpyOuaroro
HU30TPEMHUUYECKOTO
peakTopa

Otyer o nabopaTopHoit
pabote Ne7




IIpax7

Pacuer nraxtHoro
peakTopa

OT4YeT Mo NMpakTUIECKOMY
3aHaTuro Ne7

N3yuenue
TEOPETUYECKOTO
Marepuaia 1o TeMam
nexui 13, 14.
BrinosiHeHue pacueTos.

20

Jlek15

O6opynoBanue s
XPaHEHHS CBHIPBS U
MaTepUasoB.
Opranuzanus
CKJIQJICKOTO XO03sIiicTBa
XUMHYECKHX
NPENPUSITHH.

Jlex16

TexHosornu MOHTaxka
TEXHOJIOTHYECKOTO
000pyI0OBaHUA.

JIa08

CocraBiienue
cnenudukanui mo
MOHTaKHBIM YepTexam

Otuer o mabopaTtopHOit
pabote Ne§

[Tpak8

IIpouHOCTHOM pacuer
€MKOCTHOTI'O anmnapara

OTt4er 1o NpakTUYECKOMY
3aHATHIO Neg

Cp8

N3yuenue
TEOPETUUECKOTO
Marepuaia 1o TeMam
ek 15, 16.
BrinosiHeHue pacyeTos.

20

Kontpounb

[ToaroroBka Kk sK3aMeHy

35.65

Bomnpocs! k 3x3ameny Nel -
Ne50

ITA

OK3aMeH

0.35

OK3aMeH

Hror

288




5. OOpa3oBaTejibHbIE TEXHOJIOTHH

[Ipu peanuzanuu yueOHOro Kypca JUCIUILUIMHBI UCTIOIb3YETCS TEXHOIOTUS TPAAULIMOHHOTO
oOyueHusi — opraHuzanus y4eOHOro mpolecca B By3€, OCHOBaHHasl Ha JIEKIIMOHHO-CEMHUHApPCKO-
3aueTHO (opmax oOyuenus. K ¢opmam oOydeHHs OTHOCATCA JEKLUUU, MPAKTUYECKUE MU
nabopaTopHBIE 3aHATHS, CAMOCTOsITENbHAas paboTa. Ha JeKnusX WCHOJB3YIOTCS HATISIIHBIE U
CIIOBECHBIC METOABl OOYYCHHS, HAa TMPAKTUYECKUX U JTa0OPATOPHBIX 3aHATHIX — HATJISIIHEIC,
CIIOBECHbIE M TMpakTHuecKkue Meroabl. CamocTosTenbHas padoTa BKIOYAET H3Y4YEHHE
TEOPETUYECKOro MarepHajia JAMCUUIUIMHBL C HCIOJIb30BAaHUEM JIEKIIMOHHOTO Kypca, Internet-
pecypcoB, HHPOPMALIMOHHBIX 0a3, METOAMYECKUX Pa3palbOTOK, CHEIUAbHON y4eOHON U HaydHOU
JTUTEPATYPHI.

6. MeTtoanyeckHe yKa3aHus 0 OCBOCHHIO AU CIUTIIMHBI
[Tpu ocBOeHMU TEeMbI HEOOXOMMO:

. U3Yy4UTh y4eOHbII MaTepuain no aucuuiuinie «O0mas XuMuyecKkasi TEXHOJIOTUS»,
UCTIONB3YS JIGKIIMOHHBIA MaTeprall ¥ MaTepuasl Ou0IMoTedyHoro GoHIa Mo JaHHOW TEMATHKE;
. aKLICHTUPOBATh BHUMAHUE HA U3YYCHUU XMMUKO-TEXHOJIOTUYECKHUX IIPOLIECCOB;

OCHOBHBIX TEXHOJIOTMUECKUX MOKA3aTelsAX, MOJIEJIEH peaKTOPOB Pa3IMUHOrO THIIA, OCHOBHBIX
IPOMBIIIICHHBIX IPOLIECCOB.

MeTtoauyeckue peKOMEHAALNUU K BHIIIOJHEHUIO CAMOCTOSITENILHOM pabOThI:

1. I3yyeHue T€OpeTUUECKOro MaTepuaa o u3y4yaeMoi TeMe, 3J105KEHHOI0 B y4eOHO-
METOAMYECKOM TTOCOOUH.

2. Bonpochl U1 caMOCTOATENbHOM paboThl CTYICHTOB

- o011as TEXHOJIOTHYECKas! CTPYKTYpa XHMHUYECKOTO MPOU3BOICTBA;

- OCHOBHBIC ITOKA3aTCIIN 3(1)(1)GKTI/IBHOCTI/I XUMHYCCKOT'O IMPON3BOACTBA,

- KJIaccu(UKAIUS XUMHUUECKUX TTPOU3BOJICTB;

- 3aKOHOMEPHOCTU 'OMOI'€HHBIX U I'€TEPOTCHHBIX peaKHHﬁ;

— OCHOBHBIC CTaAUN KaTAJIUTHYCCKHUX peaKL{Hﬁ;

— OCHOBHBIC XaPAKTCPUCTUKU PCAKTOPOB NJICAJIbHOTO CMCIICHU A,

— OCHOBHBIC XaPAKTCPUCTUKU PEAKTOPOB UACAIIbHOT'O BHITCCHCHU S,

- KITACCH(UKAIIHSI PEAKTOPOB 0 TEMIIEPATYPHOMY PEXHUMY;

— CIOoCOOBI TEMI000OMEHA B XUMHYECKOM PCaKTOpE;

— CcrocoObl IIOBBIIIEHHUS MaccooOMeHa B pCaKkTopax A MTpOoUCCCOB MCKAY pCarcHTaMu,
HaxXoasAMUMHCA B pa3HbIX q)a3ax;

- XAapPaAKTCPUCTUKU KaTAJIM3aTOPOB KATATIUTUYCCKUX CTa,Z[I/Iﬁ IMpOU3BOJICTBA aMMHUAKa: IIapOBOI'0
prudopMUHTa MeTaHa, KOHBEPCHHU OKCHJIA YTIepo/ia, CHHTE3a aMMHUAKa,

- OCHOBHBIC TEXHOJIOT'MYCCKUEC MMapaMETPhbl CTaAAWN CUHTE3a aMMHAKa,

- CTaJ(u¥ MPOU3BOJCTBA CEPHON U a30THOM KHCJIOT.

3. IloaroroBka K ayAMTOPHBIM 3aHATHAM (IPaKTUYECKUM U JJaOOpaTOPHBIM paboTaM 1
IIPOMEKYTOUYHOM aTTeCTalNH).

4. CamocrosTenbHOE IPOUYTEHUE, IPOcMOTp, IHTEpHET-pecypcChl, TOBTOpEHHE YUeOHOTO
MaTepuaia.

5. IloaroroBka cooOIIeHNH, TOKIIAA0B, BHICTYIUIEHUI Ha CEMUHAPCKUX U MPAKTUYECKUX
3aHATHUAX, TOAOOP JAUTEPATYpPHI O JUCHUILIMHAPHBIM MPoOIeMaMm.

6. IlpakTueckre 3aHATHS BKIIOYAIOT B ce0s pelleHne MPUKIIaIHbIX, PACYETHBIX U
CUTYallMOHHBIX 33/1a4, 00CYX/I€HHUE PE3yIbTaTOB JEATEIbHOCTH.

7. IloAroToBKa OTYETOB MO NPAKTUUECKUM 3aHATUSAM:

7.1. IlpenocTaBienue oTyeTa B 3JEKTPOHHOM BH/JIE C Ha3BaHUEM (ailsia B COOTBETCTBHE C
BapUaHTOM M TPeOOBAHUSAMH K CO/ICPIKAHUIO OTYETA.

7.2. Ilpu cnave oT4yeTa CTYACHT JIOJDKEH OTBETUTH Ha BOIIPOCHI IPEMOIaBATENIS 110 TEME
PaKTUYEeCKOH paboTe B yCTHOU (hopMe, UCTIONB3YS OTYET MO MPAaKTUYECKOoil padoTe.

7.3. ®opma oTyeTa 1o J1abopaTopHOii paboTe
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Ha3zBanue 1abopaTOpHOTO 3aHATHS U BAPHAHT

Lens u 3amaun

TeopeTnyeckas 4acThb

PeaktuBbl, MaTepuaiibl, 060py0BaHue, OCYAA

Xona paboTsl

PGSYJ'ILTaTbI X BBIBOAEGI 11O pa60Te

OTBeThl Ha KOHTPOJIbHBIE BOIIPOCHI

7.4 CDopMa OTYCTA I10 IPAKTUYICCKOMY 3aHATHUIO
HazBanme MMPAKTUYCCKOI'O 3aHATHA U BapUaHT

Llenp u 3amaun

TeopeTnyeckas 4acThb

XoJ paboThl (pacueTsl)

Pe3ynbTars! v BEIBO/BI IO paboTe

OtBeTHI Ha KOHTPOJIbHBIC BOIIPOCHI

Tembl NMCbMEHHBIX Pa00T

[TucemeHHBIE PaOOTHI Y4€OHBIM IUIAHOM HE TTPETYCMOTPEHBI.
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7. OueHOYHbIE CpeCcTBa

7.1. TIacmopT OLIEHOYHBIX CPEICTB

Cemectp

Koa koHTpOoIMpyeMoii KoMneTeH I un
(M1M ee 4aCTH)

HaumenoBanmue
OIIEHOYHOT'0 CPeJICTBA

[IK-1

OTtyeTsl 110 J1abopaTopHBIM 3aHATUAM No |-
9. OT4eThI MO NMPAKTUYECKUM 3aHATUIM No
1-14. Bompocs! k 3auery 1-52. TectoBbie
3amanus Ne 1-500.

[1K-1

Otuetsl 0 7a00paTOPHBIM 3aHATHAM Ne
1-5. OT4eTsl M0 NPAaKTUYECKUM 3aHSITUSIM
No 1-8. Bompocs! k 3auety ¢ om. 1-50.
Tecrossie 3amanus Ne 1-500.

I1K-4

OT4eTsl 110 1a00PATOPHBIM 3aHATUAM Ne
1-14. OtyeTsl MO NMPAKTUIECKUM
3anatuaM Ne 1-5. Bonpocs! k 3auety 1-54.

TIK-3; TIK-6

OTt4eTsl 10 JIA0OPATOPHBIM 3aHSATHUAM
Nel-8. OTyersl 10 MPAKTUYECKUM

3anatusM Ne 1-8. Bonpocsl k sk3ameny 1-
50.

7.2. TumnoBble 3aJaHUs WJIM MHbIEe MATEPUAJIbI, HEOOXOIMMbIeE /1JIsl TEKYIEro KOHTPOJIsI

7.2.1.

TunoBble 3aJaHWs WJIH WHbIE MATEPHAJBbI, HEOOXOAHMbIe JIsl TEKYIIero
KOHTPOJIS TUCHUIIHHBI «O0IAas XuMHYeCKas TEXHOJI0T U
7.2.1.1. Oryer mo JiadopaTopHoii padore

(HaumeHOBaHUE OUECHOUHO20 CPeOCmEa)

Tunosoi npumep 3axanus

JladoparopHasi pa6ora Nel «OnpeaesieHne NJOTHOCTH PACTBOPUTEIEi».
ean pabdoThI: ONpeAeIUTh MIIOTHOCTD PA3IMYHBIX PACTBOPUTENIEH C UCTIOIb30BAaHUEM

IMUKHOMCECTpaA.

OnpeneneHHe IJIOTHOCTU IMTMKHOMECTPOM SABJIACTCS JaBHUM crocobom OMnpeaACIICHUA IIJIOTHOCTH,

Kak )I(I/I,Z[KOCTeﬁ, TaK U TBEPAbIX TCII.

[TukHOMETp NpencTaBiIseT cOO0M CTEKIISIHHBIN COCYl OnpeAenéHHON (pOpMBI M U3BECTHBIM

o0béMoM. [TpuHIMT 1eficTBHS MTUKHOMETpa OCHOBAH Ha B3BEIIMBAHMM HAaXOAAIIErocs B HEM BEIIECTBA.
3Hast Maccy U 00bEM MMKHOMETPA MOYKHO paccuuTaTh MNIOTHOCTH BElIeCTBa 10 Gpopmyie p=m/ V, rae
p — IUIOTHOCTh, M — Macca BelecTBa (6e3 Macchl TUKHOMETpa), V — 00bEM MUKHOMETpA.

[Ipouecc onpeneneHus MIOTHOCTH MUKHOMETPOM MOKHO OIMMUCATh MOATAIHO:
1. HanonHeHue MMKHOMETPa BEIIECTBOM JI0 ONPEAeTIEHHON OTMETKH;

2. B3BemmBanue HAITOJIHEHHOTO MMUKHOMETPA,
3. Marematuueckuii pacy€T MIOTHOCTH.
['maBHBIM HETOCTATKOM JAHHOTO METOJAa U3MEPEHUS INIOTHOCTHU ABJISETCS TPYJAOEMKOCTh

mpouecca u HCO6XOI[I/IMOCTB B BBICOKOTOYHBIX BE€Cax, JJII YMCHBIICHUA MMOTPCITHOCTH. C I[perﬁ
CTOPOHBI, ,HaHHBII\/’I METOA OYCHDB IMMPOCT U €0 BO3MOXHO pCAIN30BaTh IMMPAKTUYCCKU B J'IIO6BIX, B TOM
qucCJIC 1 6LITOBLIX, YCIIOBUAX.

[TnmoTHOCTH M3MEPSIETCS MACCOU Tela B €MHHUIIE 00beMa M BBIPAKAETCS B olem’,
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tl
I[Ipy M3MEPEHUH TIOTHOCTH HHOT/IA UCTIONB3YIOT OTHOCHTENBbHYIO IIOTHOCTE Fi2 , paBHYIO

OTHOILICHHUIO MAcCHI TeJia IPH Temreparype t; k macce Toro xe o0bemMa BOJbI IPH TemIepatype ty;

OTHOCHUTEIIbHAs IUIOTHOCTh BeJIMUKHA Oe3pa3MepHas, ee 3HaueHue ornpeaenstor o0buno npu 20°C u

OTHOCHT K Iu1oTHOCTH BoJbI 1pu 4° C. Tak kak macca 1 M BOIBI npu 4° C paBHa 1 2, TO IVIOTHOCTB,
20

BBIPAKEHHAS B 2/CM°, YACIICHHO PaBHA OTHOCHTEIBHOM IMIOTHOCTH Pa

[InoTHOCTH pacTBOpUTENEH, KaK IPABUIIO, YBEIMUMUBAIOTCA C YBETMYCHUEM MOJIEKYJISIPHOTO
Beca YIJIEBOJOPOJIOB | C MEPEX0I0M OT napaduHoB K onedrHaM, HAPTEHAM U YIIIEBOAOPOIaM
apoMaTHYECKOro psija.

Memoouka onpedenenus:

Omnpenenenre OTHOCUTENBHOM MJIOTHOCTH MTPH MOMOIIY MUKHOMETPa OCHOBAHO Ha U3MEPEHUU
MacChI UCCIIETyeMOH (paKIUK, MOMEIIEHHOW B COCYJ ONPeIeICHHOr0 00beMa (MMKHOMETP) U
OTHECEHHOM K Macce BOJIbl, B3ATOM B TOM k€ 00beMe U IPH TOH ke Temneparype. [IpoaykT u Bony
B3BCIIMBAIOT HA AaHAJMTUYECKUX BECAX.

B3BenieHHbIi TUKHOMETp MPU OMOIIY MUNETKU HAMOJIHSIIOT AUCTUIUIMPOBAHHON BOJIOM.
Kryrukom u3 GUIBTPOBAILHON OyMaru yaaistoT H30BITOK BOJIBI U3 TOPIIBIIIKA MTUKHOMETPA,
3aKpBIBAIOT €T0, BBITUPAIOT CHAPYKH U B3BEIIHBAIOT.

VY 1ansroT BOAy U3 MUKHOMETPA, BHICYIIMBAIOT €T0, 3alOMHAIOT He()TSIHON (paKuuei, BRITHPAIOT
JI0CyXa U B3BEIIMBAIOT B TPETUI pa3s.

«BoaHoe 4ncioy» mMUKHOMETpa 7 OTPEACISIIOT 1Mo (popmyrie

m = my —nm;

TZIe my — Macca MMKHOMETpa ¢ BOJIOH, onpezensieMasi B3BEIINBAHHEM, B T;

M; — Macca MUKHOMETpPa C BO3YXOM, ONpe/esisieMasi B3BEIIMBAHUEM, B T.

OTHOCHTENBHYIO INIOTHOCTH OIMPEEIISIOT 0 (hopMyIie

pm_%‘ﬁ
20 m
r7ie m3 — Macca MUKHOMETpa ¢ uccienyeMon ¢pakiuei, ornpeneiaeHHas B3BenBanueM npu 20
°C
[TonydeHnHas BeIMUMHA Aa€T TOIBKO MPUOIIKEHHOE 3HAY€HIE OTHOCUTEIHHON TUIOTHOCTH U
Ha3bIBAETCA «BUIUMOMY.
Jlns mepecueTta «BUAMMOM MIIOTHOCTHU B IJIOTHOCTH 110 OTHOLIEHUIO K Boje 1pu 4 °C ciyKuT
dbopmyna
20 20 %
p2° = p2*0.99823

rze 0,99823 — remnepaTypHas nornpaska miaoTHocTH Bofbl (0T 4° C x 20° C), ynciaeHHo paBHas
mioTHOCTH BoAbl Tipu 20° C (cM. Tadm.).
Temnepamypnsie nonpasku nromuocmeti (no XyaskoBoi, Yucrosuy, KycakoBy)

[Ipenenst TemnepatrypHbl [Ipenensr TemneparypHbl
IIJIOTHOCTH e nonpaBku Ha 1°C  |mioTHOCTH e nomnpasku Ha 1° C
0,70-0,71 0,000897 0,85—0,86 0,000699
0,71-0,72 0,000884 0,86—0,87 0,000686
0,72-0,73 0,000870 0,87—0,88 0,000673
0,73-0,74 0,000857 0,88-0,89 0,000660
0,74-0,75 0,000844 0,89-0,90 0,000647
0,75-0,76 0,000831 0,90—0,91 0,000633
0,76-0,77 0,000818 0,91-0,92 0,000620
0,77-0,78 0,000805 0,92-0,93 0,000607
0,78-0,79 0,000792 0,93-0,94 0,000594
0,79-0,80 0,000778 0,94-0,95 0,000581
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0,80-0,81 0,000765 0,95-0,96 0,000567
0,81-0,82 0,000752 0,96—0,97 0,000554
0,82-0,83 0,000738 0,97-0,98 0,000541
0,83-0,84 0,000725 0,98-0,99 0,000528
0,84-0,85 0,000712 0,99-1,00 0,000515

B tex ciyuasix, Korza mioTHOCTh IPOIYKTOB onpenessitoT He nmpu 20°C, a nmpu Kakoh-11u60
JIPYroy TeMIeparype, MOIy4YEHHBIN pe3yIbTaT IEPECUUTHIBAIOT. [[J1s1 3TOr0 MOJIB3YyIOTCS
TEMIIEpaTyPHBIMU TONPABKAMH IIOTHOCTH.

C noBbIIIIEHUEM TEMIIEPATYPHI INIOTHOCTh YMeHbIaeTcs. [loatoMy B cinydae usmepenui
IJIOTHOCTHU IIpH Temmneparypax Boiuie 20 °C ciieyeT NonpaBKy, yMHOKEHHYIO Ha YHCIIO TPajyCcoB
OTKJIOHEHHU S, MPUOABHUTH K «BUIUMOIY MIIOTHOCTH; MPU U3MEPEHHSIX TUIOTHOCTH TIPU TEMIIEpaTypax
Hrke 20 °C npousBeeHue NONPABKU HA PA3HULLY TEMIIEPATYP CIEAYET BBIUECTh U3 «BUIUMOW
MJIOTHOCTH.

Ilpumep 3anucu u pacuema

Bec nuknometpa ¢ Bozayxom npu 20 °C, r 11,1732

¢ Bojou tipu 20 °C, r 18,1314
¢ pactBopurenem mpu 20° C, v 17,2318
BoaHoe yucio my-mp = 6,9582.
[TnoTHOCTH «BHAUMAs» =(M3-m)/m = 0.87071

,Ojo =0,87071 (0,9982 — 0,0012) + 0,0012 = 0,8693

Pacuém umozoevix 3nauenuii

TemmepaTypHble MONPaBKH UCIIOIB30BATH JIMIIb B Cllydae (pUKCallMu KOMHATHON TeMIEpaTyphI.

[Tpu 3anmucH mosy4eHHbIX JAHHBIX HEOOXOAMMO NMPUBECTU BCe (PUKCUpYEMBbIE B X0J1€
npoBeIeHUs 1ab0paTOPHOI pabOTH MACCHI.

[IpuBecTu Bce pacCuMTaHHBIE IO SKCIIEPUMEHTAIBHBIM JaHHBIM 3HAYEHUS! INIOTHOCTH JUIS
3aJJaHHBIX PACTBOPUTEIIEH.

PaccunTaTh OTHOCHTEILHYIO OTPEIIHOCTD OIIPEIEICHUSI ITIOTHOCTH 110 CPAaBHEHUIO CO
CIPAaBOYHBIMU JIaHHBIMU (ITPUBECTH JIUTEPATYPHBIE CCHUIKM HAa UICTOUHUK CIIPABOYHOI'O MaTepuasia) u
10 CPaBHEHUIO C JAaHHBIMU M3MEPEHUS MNIOTHOCTH apEOMETPOM, €CJIM TaKhe IPOBOJAUIIUCE.

KoHnTpoJsbHbIe BONPOCHI

1. Ha xakoM npuHIIMIIE OCHOBAaH MMKHOMETPUYECKHUI MeTOoA?

2. Yro Takoe OTHOCUTENBHAS MIIIOTHOCTH?

3. Kakue 1Ba BuJa MIIOTHOCTH, ITOJIyYE€HHBIE C UCIIOJIB30BaHUEM TMKHOMETpPA, pa3andator?

4. ITouemy omnpeneneHue MIOTHOCTH kenaTeabHo npoBouTh mpu 20 °C mmbo ¢ Gpuxcannei
TeMIepaTypbl?

5. KakoBbI mpenMyIecTBa U HEJOCTATKH MMKHOMETPUYECKOIO METOA

Kpurtepun onenkn:

8 0aJIOB — CTYZIEHT BBITIOJHUI pabOTy B MOJTHOM 00beMe, 0e3 omubok. OTBETHII Ha BCE
MOCTaBIIEHHBIE MY BOIPOCHI.

7 6ayIoB — CTYJIEHT BBITIOJIHIII PabOTy B MOJTHOM 00BeMe, 6€3 OmMuOOK OTBETHII HA OJTUH U3
MOCTaBJICHHBIX MPEINO0/IaBaTe]IeM BOIIPOCOB.

6 0ayuUIOB — CTY/ZIEHT BBITIOJIHIII paboOTy B MOJHOM o0BeMe, 6e3 ommbOok. He oTBeTHI HI HAa OUH
BOIIPOC.

5 GaIoB — CTYZEHT BBITIOJHUI pabOTy B MOJTHOM o0beme. JlomycTt oaHy ommoOKy. OTBEeTHI
TOJILKO Ha OJTMH BOIIPOC.

4 Ganna — CTyIEHT BBITIOJHIUI pa0boTy B oJiHOM oObeMe. JlomycTun 6omee 2 ommbok. OTBETHII
Ha BCE BOIPOCHI.

3 Gajyuta — CTyJeHT BBITIOJIHII paboTy MeHee ueM Ha 50%. OTBeTHII Ha BCe HABOJISIIIME BOIIPOC.

2 Ganna — CTyJAeHT BBIMOJHUI paboty. Jomyctun 6omee 2 omubok. OTBETHII TOIBKO Ha OJUH
BOTIPOC.
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1 Gamnn — cTyaeHT BBIOJIHUI paboTy MeHee yeM Ha 50%, He OTBETMII HU Ha OJMH BOIIPOC.
0 6anIoB — CTY/ICHT HE BBIIOJHWI PaldoTy.

7.2.2 OT4eT N0 NPAKTUYECKOMY 3aHITHIO
(Haumenosanue oYeHoUHO20 cpeocmsa)

Tunosoii npumep 3a1aHus

IpakTuyeckoe 3ansaTne Ne 1 «PacyeTsl M0 XUMHYECKUM ypaBHeHUsIM. PacueTsl ¢
NpUMeHeHHEeM Ta30BbIX 3aKOHOBY.
OT4eT AOKEH COJIePKaTh BHIMIOJTHEHHBIE PACYETHI IPUMEPHOTO COJICPIKAHUS.
VYcaoBue 3agaum:
B 6annone naxogutcs 0,65 r kucnopona npu 14,5 °C. Onpenenutb KOHLIEHTPALMIO KUCI0pOia B
KMOJ‘IB/M3, eciu ero pasienue 0,85 KH/M?.
Pacuer
1. KonuuecTBo KMOJIb KUCIOpOIa
32 xr — 1 xmoub O
0,65*10'3 Kr — NxMmous O;

* -3
n= M; n= 0,02*10'3KM0J1L
2. O0BeM KucIopoaa
nRT
PV =nRT; V=——
P

T=273+14,5=287,5K
R = 8,3 xJIx/kmonb*rpaj
*10 3 * *
V= 0,02*10°*8,3 287,5; V = 0,056 1
0,85
3. O0beM KHcIopoia MPU HOPMAJIbHBIX YCIOBUSX
% _ PV, . V. — PV, T,

Tl T2 ’ ' T2 Rl.

* *
l20,85 0,056 *273 V1 = 0,00045 o
287,5*101,3
4. KOHLEHTpaIHs KHCIOPOa B KMOJIB/M"

0,02*10kmos — 0,00045Mm°
NKMOJIB - 1 M

* -3
n= M; n=0,044 KMOITB/M®
0,00045

Otset: Konnenrpanus kucinopoaa 0,044 KMOJIB/M°

VYcnosue 3amaun: B ckpyO6epe, opornraemom Boj1o#, BxoauT 300 M° B yac rasa (TpUBEICHHOTO K
HOpPMaJIbHBIM YCIIOBUSIM), cocTaB koToporo: 50% Ha, 25% CO, 13% COy, 8%N, u 4% npyrux razos.
MaHnomeTpudecKkoe TaBJIeHHUE ra3a Ha BBIXOJIE U3 CKpyOOepa 155 MM BOJI.CT.; 1aBlIeHHE
6apometpuyeckoe 101 kH/M?; TeMIlepaTypa 12°C. Tlo BeIXOZE M3 CKpy0OOepa ra3 uMeeT CieayouHii
cocraB: 56,2% Hj, 27,8% CO, 1,9% CO», 9,6%N; u 4,5% npyrux ra3zor. OnpeaenuTs: a) KOJTHIESCTBO
ra3a Ha BBIXOJIe U3 CKpyOOepa; 6) CKopocTh ero, eciu guametp Tpydomnposoaa 110 mm; B)
koHUeHTpanuio CO, B BOAHOM pacTBOpE, BBIXOAAIIEM U3 CKpyOOepa, eciu B MOCIeIHUMN nojgaetcs 8
M>/MHH BOJIBL.

Pemenue:
1) O6bvem CO; B ra3e Ha BX0JIe B CKpy0OOep
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300 M° — 100%

Vm® - 13%
V =39y
2) KommuectBo CO», ocTaroreecs: B Ta30Boi (aze Ha BBIXOJIE
1,9%3 =57 M
3) KommuectBo CO,, nmoraomaemMoe BOLOM
39 -5,7=333um°
4) O0beM OTXOASIIEr0 ra3a Py HOPMAIBHBIX YCIOBUSX
300 — 33,3 =266,7 M°
5) O0beM OTXOASILEro ra3a pu YCIOBUSIX BbIX0/A
RV, PV, v, _ PV,
T T, ORT,

T,=273+12=285K

1 ITa=0,1 MM Boz.CT.

155 MM Boa.ct. = 1,55 xkH/m?

P, =101+ 1,55 = 102,55 kH/™m?

v :101*266,7*285; V =274 v
2 102,55*273

6) CBobOoniHOE ceyeHne TpyOonpoBoaa

S=nr

S = 3,14*(0,055)% S = 0,0095 m°

7) CpeaHsisi cKOpOCTh MTOTOKA T'a3a Ha BBIXOE U3 CKpybOepa

CpenHero CKOpOCTh TOTOKA ras3a ONpEIeNsIoT, KaKk 00BbEM €ro, MpOXOAIIUN Yepe3 eIUHHILY
MOTIEPEYHOT0 CEYCHUS TPYOOIIPOBOA B €AMHUILY BPEMCHH.

o =VI/S; w= 274 M/4
0,0095
= LM/CGK; o = 8 M/cek
3600 *0,0095
8) KomunuectBo normomenuHoro sogoi CO; B KMOJIb U B KT
224 M — 1 kmoub
333m°—n
n = 1,49xmoib/4
1 xMoJb — 44 xT
1,49-m
m = 65,41 kr/u
9) [ToTok oporraeMoit BOIbI

8 M3 /MuH*60 = 480 M>/u
10)  Konmnentpaius CO, B BOXHOM pacTBOPE, BRIXOASIIEM U3 CKPyOOepa
65,41 kr — 480 m°

C—1u° c=B4. 0136 ke
480
1,49 xmoib — 480m°
3 1149 3
C-1wm C=—; C=0,0031 kmoub/m".
480

. B ckpy06epe, opormaemom Boo#, Bxoaut 300 M° B yac rasa (MpUBEIEHHOTO K HOPMAJTLHBIM
ycIoBusM), coctaB kotoporo: 50% Hy, 25% CO, 13% CO,, 8%N; u 4% npyrux ras3os.
MaHnomeTpudecKkoe TaBJIeHHUEe ra3a Ha BBIXOJIE U3 CKpyOOepa 155 MM BOJI.CT.; 1aBlIeHHE
6apometpuyeckoe 101 kH/M?; TeMIlepaTypa 12°C. o BeIXOzE M3 CKpyOOepa ra3 uMeeT CIe YO
cocraB: 56,2% Hy, 27,8% CO, 1,9% CO», 9,6%N; u 4,5% npyrux ra3zor. OnpeaenuTs: a) KOJTHIESCTBO
rasa Ha BBIXOJIe U3 CKpyOOepa; 6) CKOpoCTh ero, eciu auamerp Tpyoomnposoja 110 mm; B)
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koH1eHTpaiuio CO; B BOZTHOM pacTBOPE, BHIXOSIIEM U3 CKpyOOepa, eciii B IOCIICIHUM IMoJaeTcs 8
M3/MUH BOJIBL.

11)  O6wem CO; B rasze Ha BXojie B CKpy0bOep

300 m° — 100%

Vm® - 13%

V =39m°

12) KomnyectBo COy, ocTaromieecst B ra30Boi ¢aze Ha BBIXOJIC

1,9%3=57m

13) KomnuectBo CO,, moraomiaeMoe BOI0M

39-5,7=333um

14)  OObeM OTXOMAIIErO ra3a MPH HOPMAIBHBIX YCIIOBHSIX

300 — 33,3 = 266,7 M°

15) O0BeM OTXOMSIIETO ra3a MPU YCIOBUIX BBIX0/1A

M _RYs. v s

2
T PN

T,=273+12=285K
1 ITa=0,1 MM BoJ.CT.
155 MM Bog.ct. = 1,55 xkH/m?
P, =101+ 1,55 = 102,55 kH/™m?
* *
2101 266,7 285; V =274 v
2 102,55*273

16)  CoboxHoe ceyenue TpyOOIpoOBOIa

S=nr

S = 3,14*(0,055)% S = 0,0095 m°

17)  Cpennsisi cKOpoCTh MOTOKA T'a3a Ha BBIXOJE U3 CKpyOOepa

CpenHero CKOpOCTh TIOTOKA ra3a ONpPEeeIsioT, Kak 00beM €ro, MPOXOJIIUN Yepe3 CIUHUILY
MIOTIEPEYHOTO CEYeHHS TPyOOIpOBO/Ia B €AMHUILY BPEMEHH.

o =VI/S; o= 274
0,0095

M/4

o= 274
3600 *0,0095

18) KomuuectBo normomenuHoro sogoil CO; B KMOJIb U B KT

224 M — 1 kmoub

333m°—n

n = 1,49xmoib/4

1 xMoJb — 44 xT

1,49 -m

m = 65,41 kr/u

19)  Tlortok oporraemMoi BOIbI

8 M /MuE*60 = 480 M/u

20)  Konmenrpamus CO, B BOAHOM pacTBOPE, BRIXOASIIEM U3 CKPyOOepa

65,41 kr — 480 M°

M/CEK; o = 8 M/cek

c-1u C=@; C =0,136 xkr/m’>
480
1,49 xmoib — 480m°
3 1,49 3
C-1wm == C=0,0031 xmomb/m".
480

KoHTpoJibHBbIE BONIPOCHI
1. HazoBuTE ra30BbI€ 3aKOHBI.
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2. Uto Takoe n30XOpHBIN mporiecc? 3apucyite rpaduk 3aBUCUMOCTH.
3. Yto Takoe n3o0apHsIii pouecc? 3apucyite rpaduk 3aBHCUMOCTH.
4. IlpuMeHeHre Ta30BbIX 3aKOHOB B JKU3HHU.

Kpurepun oneHku:

4 Gana — CTyJICHT BBIIOJHII paboTy B MOTHOM 00BbeMe, 0e3 ommnbok. OTBETHUI HA BCe
BOIIPOCHI.

3 Gayia — CTYACHT BBIIIOJHWI paboTy ¢ ommbkaMu. OTBETHII Ha BCE BOIIPOCHI.

2 Oania — CTyJEHT BBINOIHUI padoty. Jomyctuin 6omee 2 omurbok. OTBETHII TOJIBKO Ha OUH
BOIIPOC.

1 Gamn — cTyaeHT BBIOJIHUI paboTy MeHee yeM Ha 50%, He OTBETHII HU Ha OJIMH BOIIPOC.

0 6aymIoB — CTY/ICHT HE BBIIOJIHUI PadoTy.

7.2.2.1. _OTt4eT 110 J1A0OPATOPHOI padoTe
(Haumenosanue OUYeHOUHO20 CPeOCcmea)

TunoBoi npuMep 3a1aHusA

JlaGopatopHast pabora: M3ydyeHue peakuuu 3TepuUKALUM 3ITAHOJIA MYpPAaBbUHOW KHCIOTOMH/
HccnenoBanue peakiiuu OMbUIEHUS ATHII(METHIT)alleTaTa

Llenb paOOTHI: BHIMOJHUTH 3a/1a4y ¢ IOMOIIBIO CTAaHJApTHOTO Habopa 1abopaTOPHOTO OCHAIICHHS

Meroavka npoBeneHus
1. IIpoBecTu pacyeTsl AJisl MPOBEACHUS aHAIM3A.
2. Kpatko omnucaTb X071 paOoThl.
3.BBINOIHUTE SKCIIEPUMEHTAIBHYIO YaCTh MO MPOIKCH.
4. Pe3ynbTaThl SKCICPUMEHTATBHON YacTU OOPMUTH B BUJIC TAOIHUIIBI.
5. [lognucaTe noJIy4eHHbIE PE3YJIBTATHI Y MPENOAaBaTENs.
6.BeImoHUTE BeUUCICHUS. [[pIMEHUTh MaTeMaTHUECKUN CTATHCTUYSCKUHN aHAITN3.
7.0dopMHTD OTYET.

Kpurepun onenkn:

10 GayoB - CTYACHT BBIMOJIHIII JIAOOPATOPHYIO paboOTy B TOTHOM OOBEME, OTBETHJI Ha BCE
3aJJaHHbIE BOIIPOCHI;

S5 0a/yioB - CTYIEHT BBINOJHWI JIa0OpaTOpPHYIO paboTy B IMOJTHOM OOBEMe, HE OTBETHJI Ha
3aJJaHHbIE BOIIPOCHI;

2 Oamta — CTYJEHT BBINOJHUI TOJIBKO SKCIIEPUMEHTAJIbHYIO YacTh JaOOpaTopHON paldoThl, HE
BBITOJIHUB PAacyeThl, U HE OTBETHJI HA 3aJJaHHbIE BOIIPOCHI;

0 GanyIoB — CTYZEHT HE BBINOJIHWII J1a00paTOPHYIO paboTy.

7.2.2.2. OT4eT 110 MPAKTHYECKOMY 3aHATHIO

(H(IZLH(:'HOS(IHM@ OYEeHOUHO20 cpe()cmsa)

Tunosoii npumep 3aganus

[IpakTrueckoe 3ansTre. KuHETHKa OJHOCTOPOHHHMX PEaKIUi pa3HBIX MOPSAKOB. CIiocoOb!
onpeielIeHUs MOPsIIKa PEaKIIMU U3 ONBITHBIX JIaHHBIX. 3ABUCUMOCTb CKOPOCTH PEAKI[UU OT
TeMIeparypsl. Penienue 3anad.

1.0Oxucnenne B Ta3oBoil  ¢asze yrmeBogopona RH  mpuBogut k oOpa3zoBaHHIO
ruaponepokcuga RO,H. B ombiTax, mpoBeneHHbix mpu Temmepatype 127°C U MOCTOSHHOM
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o0beMe, MOJIyueHbl CIENYIOIINe 3HAUeHUsl JJIs HayaJlbHOM CKOPOCTH OKHCIEHUS % H3MepeHHbIe
IIPY aHAJIM3€ TUAPOIEPOKCUAA

Py (RH), Topp | Po (O2), Topp | vo-10°, Momb -1 - ¢
200 152 9,30
200 130 8,37
200 85 5,45
150 85 4,10
120 85 3,45
Haiimure nopsnok peakuuu IO KaXkKJIOMYy pEareHTy U PAcCUUTAWTe KOHCTAHTY CKOPOCTH.
2. Nzyuaror npu Ttemmeparype 50 °C U NOCTOSHHON MOHHON CHUJI€ KMHETUKY pEakluu
okucnenus CgHi1206 + 2V(V) = CgH1006 + 2V(IV) + 2H"
3aganue:

a) OIpeaeauTe IMOPSJOK PEaklMy IO OTHOIICHUIO K BaHaauio (V) Ha OCHOBAaHUHU CIICIYIOIIMX
JNaHHbIX (HavyasbHble KOHUeHTparuu: [V(V)]o= 102 M u [CsH1206]0 = 0,3 M):

[V(V)]10® , M............ 850 7,29 6,12 520

fy € e 10° 210° 3-10®° 4-10°
0) BBIUMCIHNTE KaXYII[yIOCS KOHCTAaHTY CKOpPOCTH pacxojoBaHusi BaHamus (V).
3 HpI/I H3yquI/II/I peaKHI/II/I MC)KI[y HI/IpI/II[I/IHOM Hu I/IOI[I/ICTI)IM 9THUJIIOM

CsHsN + CoHsl = C7H10N + I
JUISL OJIMHAKOBBIX KOHIEHTpamuil aByx peareHTOB (Co = 0,1 M) wu3mepsuiach KOHLEHTpaIus
noHoB |° uepe3 ompenereHHbIE MPOMEKYTKH BPEMEHHU; 3TH JaHHbIC MPUBEACHBI HIKE:

7 R 235 465 720 1040 1440 1920 2370

[rt- 10°, M ... 15 26 35 44 52 59 64
Ornpenenure MOPSIOK PEaKIMM W BBIYMCIUTE 3HAUYEHHE KOHCTAHTBI CKOPOCTH.

4. OnpenenuTe KOHCTAHTY CKOPOCTH peakuuu npu temmneparype 273 K, sHeprusi akTuBanuu
KoTopoil paBHa 160 xJx - momb . C Kakoi JOITYCTUMOM IOTIPELIHOCTBIO CIEAYET OCYLLIECTBUTH
U3MEpEeHHe TeMIlepaTypbl, YTOObI MOJYYUTh 3HAYEHHE KOHCTAaHThl CKOPOCTH C TOYHOCTBIO 1O
2% ?

o. [Tpu m3yuenum peaxuum CoHsl + OH™' — C;HsOH + I 6bum U3MEPEHBI BpPEMEHaA
NIOJIyNIPEBPAILEHUsT I Pa3IMYHbIX KOHUEHTpauuil peareHToB Co mpu temmneparype 298 K:

Co, Moo 0,010 0,025 0,050 0,075 0,100

tip, MUH ...... 1110 445 220 150 110

3aganue:

a) TOKaXXUTE, YTO OTH PE3yabTaThl OTBEUYAIOT KHHETHKE BTOpPOro Tmopsjaka. Haiigute
3HauU€HUE KOHCTaHThl CKOPOCTH peakuuu npu 298 K;

0) BBIYMCITUTE KOHCTAHTY CKOpPOCTH peakiuu mnpu Temneparype 60 °C u ompenenute
BpeMsi TOJYNPEBpalleHNus TMpU D3TOM TeMIepaType i HadyalbHOM KOHIIEHTPAIlMU PEeareHTOB,
paBHoi 0,05 M, eciu W3BECTHO 3HAUeHWE SHEpruu aktupauuu, E, = 89 KI[)K'MOJIL'l.

Kpurtepun onenkmn:
5 OamoB — CTYAEHT peIIMi Bce 3ajauu, 0e3 OmmooK;
4 Gania — CTy/IEHT peIlnI 3a]]a4i C He3HAYMTEIbHBIMH OIIMOKaMH;
3 Gana — CTyJEHT BBIMOIHUI 33aHusl, IOITyCTHB OLIMOKY B IBYX 3aJlaHUSX;
2 Oayta — CTyJISHT BBITIOJHUI paboTy, TOIMYCTHUB OIMMHUOKH B TPEX 3aIaHUSX;
1 Gann — cTyeHT BHINOIHUI padoTy, JOMYCTUB OUIMOKH B YETHIPEX 3a/1aHUSX;
0 6ayI0B — CTY/IGHT HE BBINOJIHWI paboTy.OLEHOYHbIE CPEACTBA I MPOMEKYTOUHOMN
aTTECTAIMH 110 UTOTaM OCBOCHUSIMCIUTUTAHBI
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7.2.3.1. Otuyer 1o J1a00OpPaATOPHOIi padoTe

(HaumeHoBaHUE OUEHOUHO20 CPeOCmea)

TunoBoi npuMep 3a1aHuA

Jlaboparopuas pabota: [lonbop mMaTepuana W3roTOBICHUS ammapaTa B 3aBUCUMOCTH OT yCJIOBHIA
€ro 3KCIUTyaTaluu
L{enb paboThI: BHIIOTHUTH 337a4y ¢ IOMOIIbIO CTAHIAPTHOIO Habopa 1abopaTOPHOro OCHAILIECHUS

MeTtoauka nmpoBeaeHUs
1. ITpoBecTu aHanu3 yclioBUM TEUEHUs IIpoLECCca.
2. Kpartko onmcarb X0 paObOTHI.
3.BBINOTHUTE 3KCIIEPUMEHTAIBHYIO YaCTb.
4. Pe3ynbTaThl 9KCIEPUMEHTAIBHON YacTh OPOPMUTH B BUI€ TAOIUIIBL.
5. IloamucaTh NOIYYEHHBIE PE3YNIbTATHl Y IPETIOAABATES.
6. BeiOpaTh Hanbonee moaXoAsIIMi MaTepuai JUIsl OCYIIECTBICHUS MpoLiecca.
7.0dhopMHTE OTUET.

Kpurtepuu ouenku:

10 GamIoB - CTYINEHT BBINIOJHWI Ja0OpaTOpHYIO pabOTy B TOJHOM OOBEME, OTBETHJI Ha BCE
3aJlaHHbIE BOIPOCHI;

5 OamnoB - CTYIEHT BBINOJHWI JTAOOPAaTOPHYIO paboOTy B TOJHOM OOBEME, HE OTBETHJI Ha
3aJJaHHbIE BOIPOCHI;

2 Oamia — CTYJEHT BBIIOJHUI TOJBKO SKCIEPUMEHTAIbHYIO 4acTh J1a0OpaTOpHOl paboThbl, HE
BBINOJIHUB PAacyeThl, U HE OTBETHUJI HA 3aJJaHHbIE BOIIPOCHI;

0 GayIOB — CTYACHT HE BBIIIOJHII Ja00paTOpHYIO padoTy.

7.2.3.2._ OT4eT 110 NPAKTHYECKOMY 3aHATHIO

(HaumeHo8aHUe OYEHOUHO2O CPeOCmaa)

Tunosoi npumep 3aganus

[TpakTuyeckoe 3anstue: [londop nuamerpa, TMpaBIMUECKUI pacueT U MPOYHOCTHON pacyer
TpyOOIIpOBOJA.

ITo TpyOonpoBoay nmpoTekaeT cpena ¢ MaccoBbIM pacxooM G kr/4. [TogobpaTs tuamerp
TpyOOIIpOBOJa, TP TOMYCTUMBIX HoTepsix Hanopa He Ooisee 0,002 MITa. YcnoBus BeiOuparoTcs
coryiacHO BapuaHTy. KonmuecTBo v BUJ 3alIOpHOM apMaTyphl, JacOHHBIX U3EITUI U JITUHY
TpyOOIpoOBOJa B3STh U3 ICKU3A

Bapuanteicpena NaBJieHUE, aTH temmeparypa, °C |G pacxon
1 BOJA 2 70 100
2 MeTaH 16 100 1000
3 BO3JIyX 10 10 1500
4 azoT 8 20 2000
5 BOJIA 3 50 200
6 MeTaH 12 40 500
7 BO3JIyX 14 60 700
8 azoT 18 80 100
9 BOJA 4 100 300
10 MeTaH 30 10 150
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11 BO3/TyX 18 20 550
12 asor 19 30 480
13 BOJA 15 40 630
14 MeTaH 11 50 1100
15 BO3JIyX 16 60 2000
16 asor 20 70 1800
17 BOJA 3,5 80 1000
18 MeTaH 17 90 2300
19 BO3JIyX 23 100 300
20 asor 21 110 760
[Tprmep U30METPUIECKOr0 ICKH3a TPYOOIPOBOIA:
Z
y
©
: T-101
| 30c41mx '8 MK 150/100
[ By150Py16 Q‘.@/ e ‘
/ SR E 2159%6 i=0,002 L
&, |8

4 Ganna CTYACHT BBIIIOJHUII PACUCT C HE3HAUYUTCIIbHBIMU OH_II/I6KaMI/I;

234

Kpurepun onenkmn:
5 06anminoB — CTYIEHT BBIMOJHUI pacyer, 0e3 OUINOOK;

3 Gata — CTYACHT BBIIIOJIHUII paCUYCT, JOITYCTUB 3HAYHUTCIIbHBIC OIIMOKH B pavucrax, HO MCTOJJUKA

pacdera BeIOpaHa BEPHO;,

0 6a1710B — CTYZIEHT HE BBIIIOJIHII PaboTy.
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7.3 OueHoYHbIe cpeaCTBA /I NPOMEXYTOYHOIHl aTTeCTAMM MO MTOraM OCBOEHHUS

AUCHHUILINHBI
7.3.1. Borpochl K MPOMEKYTOYHOM aTTECTAIIMH
Cemectp S
Ne i/ Bonpocsl k 3a4ety

1. XUMHYECKask TEXHOJIOTHS KaK HayKa.

2. XHMHUKO-TEXHOJIOTUYECKAs! CUCTEMA, TEXHOJIOITMUYECKAsl CXEMA.

3. 3Ha4YeHHE XMMHUYECKOW TEXHOJIOTMH U XMMUYECKOI0 MAIIMHOCTPOCHHUS.

4. Vcropust pa3BUTHS XUMUYECKON TEXHOJIOTUU.

5. OCHOBHBIE  TEHJCHLIMM Pa3BUTUS XHMHYECKOM TEXHOJOTMM W  XUMHUYECKOHN
IPOMBIIIJIEHHOCTH.

6 [TpousBoauTenbHOCTH anmnaparoB. IHTEHCUBHOCTH pabOTHI alaparos.

7 XapakTepUCTUKA NEPUOJUUECKUX U HETIPEPHIBHBIX IPOLIECCOB.

8. ChIpbe XMMHUYECKOU MpoMbInieHHOCTH. Kinaccudukarusi.

9 PanroHanbHOE ¥ KOMIUIEKCHOE MCIOJIb30BAaHUE ChIPEBBIX PECYPCOB.

10. | Ilpunnmmne! oboranienus coipbs. OCHOBHBIE METOJIBI.

11. | Bo3ayx kak ceipbe. [pyrue ob61acTi npuMeHEeHHs BO3AyXa.

12. | Boma. CaoiictBa. [Ipupognast Boga. JKecTKOCTb BOJIBL.

13. | IIpompblnieHHast BOJIONOATOTOBKA.

14. | O0Gnactu npuMeHEHUs BOAbI B XMMHUYECKOH NpoMblIlIeHHOCTH. TpeboBaHusl K BoJE.

15. OCHOBHBIE CTaIMHM TEXHOJIOTHYECKOTO Tporiecca. Jlumutupyromas craaus. O6nactu
MPOTEKaHUsl TEXHOJOTHUECKOr0 MpoIecca.

16. Kraccudukanus nporeccoB U anmnaparos.

17. 3akoH neiictBust macc. Koncranrta paBHoBecus. [Ipuniun Jle-Illatense. PaBHOBecue B
TEXHOJIOTMYECKHUX IIPOIECcCaXx.

18. | Crenenn npeBpaieHus. M36uparensHocTs. Boixoa npoaykra. PaBHOBECHBIH BBIXOT
IPOJYKTA.

19. | CxopoCTh TEXHOIOTUYECKUX MPOLIECCOB (TOMOTEHHBIX U TeTeporeHHbix). Koaddumment
b dysun.

20. | JiBwxymias cuia TEXHOJOTHYECKOTro Mpolecca.

21. | AGcopOmwst mpH MPSIMOTOKE, POTUBOTOKE M MEPEKPECTHOM TOKE.

22. | CriocoObI MOBBIIICHUST CKOPOCTH TEXHOIOTUYECKOTO Mpoliecca. BiusHue TeMmepaTypsi.
YpaBuenue Appennyca u Bant-T'odda.

23. | BimstHME TeMIiepaTyphl Ha BBIXOJI MPOJIYKTa 00OPATUMOTO 3K30TEPMUIECKOTO MpoIiecca.
OKOHOMHYECKH pallMOHalIbHAasi TEMIIEPATypa.

24. | OcHOBHBIE CTIOCOOBI CO3/IaHMS XOPOIINX YCIOBHI KOHTAaKTa (a3 B T€TEPOTeHHBIX
npolieccax ¢ ydacTueM TBepaoil (asbl.

25. OcHOBHBIE CTIOCOOBI YBETTUYEHUS TTOBEPXHOCTH COMPUKOCHOBEHUS pearupyrommx ¢a3 B
CUCTEME 'a3-)KUJKOCTb.

26. TexXHOIOrn4ecKrue CXeMbI C OTKPBITON LENbIO U 3aMKHYThIEC. XapaKTePUCTHKA.

27. | TeXHUKO-?KOHOMHUYECKHUE ITOKA3aTeIN XUMUKO-TEXHOJIOTHYECKUX ITPOIECCOB.
Pacxoubiii ko dunuenT. MomHoCTh amnmapara.

28. | YienbHbBIE KaUTAIBHBIC 3aTPAThl. 3aBUCHMOCTD yIEIBbHBIX KalUTAIbHBIX 3aTPaT OT
€MHON MOIITHOCTH ycTaHOBKU. Ce0eCTOMMOCTb.

29. | OcHOBHBIC TIOJIOKECHHUSI MAaTEPHAIHHBIX U TETJIOBBIX OaJTaHCOB.

30 TpeboBaHMs K XUMHUYECKUM peakTopaM. [Ipon3BoIUTEILHOCTh U HHTEHCUBHOCTb.

31. | Knaccuukanus XHMUYECKHUX PEaKTOPOB.

32. | PeakTopsl NepuoIMuecKOro U HeMpephIBHOTO JieiicTBUA. OCHOBHBIE XapaKTEPUCTHKHU.

33. | Knaccugukamnus peakTopoB IO PeKUMY JBIKEHHs peareHTOB. OCHOBHEIC
XapaKTEPUCTUKH.
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Ne i/ Bonpocsl k 3a4ety

34. | Kunernueckasi MOJI€b PEAKTOPA MICATBHOTO BHITECHEHHS.

35. | PeakTops! NOJIHOrO cMelleHus. XapakTepucTuKa. MaTreMaTnyeckoe ONMCaHue.

36. | Kackan peaktopoB mosHOTo cMenieHus. CTeneHb npeBpaiieHus. JBmkymas cuia.
CkopocTb nponecca. MaTeMaTnyeckoe OnrcaHue.

37. | Knaccuduxamus peakTopoB 1o TeMIeparypHoMy pesxkumy. CpaBHEHHE PEaKTOPOB.

38. | ['omoreHHbIe HEKATATUTHYECKHE MTPOLIECCHI U peaKTOphL. TexHOoIornyeckue
3aKOHOMEPHOCTHU M XapaKTEepPUCTHKH. THUIIBI peaKTOPOB.

39. | 3aKOHOMEPHOCTH T'eTepOTreHHBIX npoueccoB. Koadpuiment macconepenaun.
OnpeneneHne JMMUTUPYIOIIECH CTaauu.

40. ITpoueccsl U peakTOpbl CUCTEMBI Ta3-KUAKOCTh. 3akoH ['enpu. Kpurepuanbubie
ypaBHeHus. Koadduuument nzpneuenus.

41. | Cxopoctb npouecca. [Ipuemsl yBen4eHHs! CKOPOCTH TEXHOJIOITMUECKOTO Mpoliecca.

42. | IIpouecchl U peakTopsl Ui CUCTEM TBEPAOE-KUAKOCTh. CKOPOCTh TEXHOIOTNYECKOTO
npoliecca.

43. | IIpouecchl U peakTopsl B cucTeMe ra3-teepoe. Ancopouus. Craguu mporecca.
Kunernueckue ypaBHeHUsL.

44. | [IpomemuieHHsie neyn. Knaccugukaius mpoMbeInuIeHHBIX redeid. OCHOBHBIE
XapaKTEPUCTHUKHU.

45. | OcHOBHBIE ypaBHEHHs Teruionepenadyn. MIHTeHCHpHUKays TETIOBBIX MPOIECCOB.

46. | [Ipouecchl B cucteMax TBEPI0E-TBEPIOE U KUAKOCTh-KUAKOCTh. XapaKTepPUCTHKA.
PeakTopsl.

47. | Karanutnyeckue npouecchl. 3aKOHOMEPHOCTH KaTaJIUTUYECKHUX MPOLIECCOB.

48. TexXHOJIOTUYECKHI PEKUM KATATUTUYECKHUX IIPOLIECCOB. TeMIIepaTypHbIN PEKHAM.
Beixon nponykra. BiusiHue naBiaeHus U KOHLIEHTPALMH.

49. | TpeboBaHus K KOHTAaKTHBIM ammaparam. CriocoObl KOHTaKTa (a3 ra3-TBEp0e BEIIECTBO
B KaTAJIMTHYECKUX PEaKTOpax.

50. | [Ipuemsbl TermooOMeHa B KOHTAKTHBIX aliaparax Ui KaTAINTHIECKUX MPOIECCOB.

51. | TorumBo. Knaccudukamnus. TemnoTa cropanus. JHeproeMkocTb. Onpesenenne
TEIJIOTHI U TEMIIEPAaTyphl TOPEHUSI.

52. | Xumnueckas nepepaboTKa TBEPbIX TOIUINB.
Cemectp 6

Ne
u/n Bonpocsl k 3auery c ou.
1 | [Ipenmer xumuyeckod KUHETHKH. DEHOMEHOJIOTMYECKas KHUHETHKAa: TIOHATHE U

OIpe/IeTICHHE.
Dranbl KHHETUYECKOTO MCCIICIOBAHNUS.

Kunerndeckue 3aKOHOMEPHOCTH, TOJIydaeMble Ha OCHOBE IKCIIEPUMEHTAJIBHBIX JIAHHBIX.
[TonsiTne xumnuecko nepemMeHHo. COOTHOIIEHHE KOJIMYECTBA PEArupyrolIuX BELIECTB U
XUMHYECKOW MePEMEHHOM.

OnpeneneHue CKOPOCTHM XUMHYECKOM peakluu. BplpakeHHe CKOPOCTH XMMHUYECKON
peaKkuMy 4epe3 XMMHUYECKYI0 MEPEMEHHYI0. BbIpakeHHe CKOPOCTHM XUMHUYECKOM peaKIuu
gyepes

KOHIICHTPAIlUN PEarnpyromux BEIIECTB

OCHOBHOW TOCTYJ1aT XHWMHYECKOM KHHETHKH: (OpPMYTUpOBKa M MaTeMaTHYeCKOe
BbIpaXXEHHE.
OxapakTepu3ynTe KaKAYI0 U3 BXOASIIUX B HETO BEJIUYHH.

Ilonsarue KIIOPAAOK PCAKIIUND). I[aﬁTe OIPEACIICHUC « TOPAJOK PCAKIHNHU IO BECUICCTBY» U
(IIOPAAOK pCAKIHU B LICIIOM». Yro 3HaUUT ((Ha6JIIO,I[a€MLII>'I TMOPAAO0KD.

Ilonsitne «MOJICKYJISIDHOCTb pCaKIUn». CpaBHI/ITe MIOHATHA «KMOJICKYJIIPHOCTD pCaKIUu» U
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«TIOPSJIOK PEAKITAN.

7 IToHsiTHE KOHCTAHTHI CKOPOCTH peakuuu. [lapameTpsl, BIUSIONME HA KOHCTAaHTY CKOPOCTH.
[IpencraBeTe B 001IeM Brae auddepeHnaasHoe YpaBHEHNE, CBA3BIBAIOIIEe KOHIICHTPAIIHIO U
BpeMs B 001IeM BHJIE.

8 CyTb nipsAMoii 1 00paTHO# 3aa4 XUMUIECKON KHHETHKH.

9 [IpencraBeTe AudhepeHranbHOe 1 HHTErpalibHOE KHHETUYECKUE YPaBHEHUS IS
OJHOCTOPOHHHMX peakiuii 1-ro nopsiaxa.

10 [IpencraBeTe auddepeHmanTsHOe 1 HHTETPATFHOE KHHETHYECKUE YPAaBHEHUS IS
OJTHOCTOPOHHUX PEAKIHMi 2-T0 MOPSAKA IS PA3IMYHBIX BAPHAHTOB IPOTEKAHUS PEaKIHUil.

11 [IpencraBeTe auddepeHmanTsHOe 1 HHTETPATFHOE KHHETHYECKUE YPAaBHEHUS IS
OJHOCTOPOHHHMX peakuuii 0-ro mopsiaka

12 [onsiTHE «BpeMs MOMYIPEBPAILCHHSD ISl PEAKIIUI Pa3HOTO MOPSAKA.

13 OcobeHHOCTh IPOTEKaHMsI peakii TpeThero nopsaka. [Ipencrassre quddepenuuansHoe u
WHTETpalIbHOC KHHETHUECKIE YPaBHEHHS 715l OTHOCTOPOHHHX Peakluii 3-To mopsiika npu
PaBHBIX HCXOIHBIX KOHIEHTPALUHA pearecHTOB NPOTEKaHHSI PEaKIHi.

14 | CnocoOsbl onpeeneHus NopsiIKa peakui Mo KCIEpUMEHTAIBHBIM JaHHBIM. [ paduyeckuii
C1oco0 ompeIeIcHuUsL.

15 | HWHTerpanpHble METOIBI ONPEACITICHNUS MOPSIKA peakuu. JJoCTOMHCTBA U HEIOCTATKH

16 | Huddepennmanbapie METOABI ONPENSIICHHUS TOPSAKA peakuH. JJoCTONHCTBA U HEAOCTATKY.

17 3aBHCUMOCTH CKOPOCTHU peakiuy oT Temrepatypsl. [Ipunnun Bant Todda.

18 3aBHCHUMOCTb CKOPOCTH PEAaKIUHU OT TeMIepaTypsl. Y paBHeHHE AppeHnyca B depeHInanbHON U
HMHTETpaJIbHON (hopMme.

19 Crioco0sI oTpe/ieNieHus MapaMeTpoB B YpaBHEHUH AppeHnyca B rpadudeckoit u
aHATUTHYCCKON hopmax.

20 [TonsITHE «3HEPTUN AKTUBALIMNY M TEMIIEPATYPHOTO KO3 (PHUIMEHTA CKOPOCTH PECaKIINH.
[TapameTpsl HEOOXOIUMBIE JIJISl MX pacyeTa.

21 OrnpeneneHue cloXHbIX peakuuid. [Ipu3Haku, XxapakTepHble 1715 CIOKHBIX PEaKui , UX
otinyue oT npocthix. Kiaccudukarust clioKHbIX peakyi.

22 [Nonsite obparumbix peaknuii. [IpencraBbTe nmuddepeHnnaIbHOEe YpaBHEHUE Ui CKOPOCTH
00paTUMOI peakIMy MEepBOTO TMOPSAKA W BBIPAKEHHUE JUIS OMPENeICHUs] KOHCTAHT CKOPOCTEH
MPsIMOM ¥ 0OpaTHOH peakITuiil.

23 | IlpeacraBpTe HHTETpaTbHOE YpaBHEHHE IJIsl pacdeTa KOHCTAHT CKOPOCTH PaccMaTpUBaEeMO
00paTUMOI peakLIuK B OTCYTCTBHE PABHOBECHSL.

24 | Tlapamrensusie peaknu. [IpencraBbre auddepeHMATEHOE U HHTETPATBHOE YPABHEHUSI IS
peakiyy MEepBOTo MOPSJIKA U BRIPAXKECHHUE JUIS ONIPEICTICHUs] KOHCTAHT CKOPOCTEH.

25 | Tapamnensuele peakiuu. [IpencraBpre muddepeHINATEHOS U HHTETPAITLHOE YpaBHEHUS s
peaKkyy BTOPOro MOPSIKA U BRIPAKEHHE IS ONPEIEIeHHUs] KOHCTAHT CKOPOCTEH.

26 | IlocnenoBatenbHble peakuuu. [IpeacraBere nuddepeHnnanrbHOe U UHTErPaIbHOE YPaBHEHUS
JUIsl pEaKklMy MEepPBOro MOPsIKA U BRIPAXKEHUE AJIs ONIPEeSICHUS] KOHCTAHT CKOPOCTEH.

27 [locnenosarensHble peakuun. [Ipencraspre nuddepeHunanbHoe U HHTErpaJbHOE ypaBHEHUS
JUIsl pEaKIMK BTOPOTO TOPSIIKA U BEIpaKEHHE JUIsl ONpeieTICHNs] KOHCTaHT CKOPOCTer

28 | TIpuHIHII CTAI[MOHAPHBIX KOHIICHTPAIHIA. [ paHUIIBI €r0 PHMEHEHHSI.

29 OCHOBHBIE ITOCTYJIATHI MOJIEKYJISIPHO-KMHETHYECKON TEOPHH I'a30B.

30 | IIpuBemure ypaBHeHHe MakcBeIuia Jjisi paclpe/ielieHusi MOJIEKYJ HIeAbHOTO Ta3a Mpy
OJTHOMEPHOM ¥ TPEXMEPHOM JIBIKEHHH.

31 [IpuBeaute pacupeznenenue bonpiiMana BO BHEITHEM [TOTEHIIMATIBHOM II0JIE.

32 [IpuBeauTe ypaBHeHUE CBSI3M Mex 1y KodhduipeHToM 1O y3Un U BI3KOCTHIO.

33 Cdhopmynupyiite 3akon 3¢ dy3uu ['pexema.

34 ChopmynupyiiTe OCHOBHBIE TIOJIOKEHUS TEOPUHU aKTHBHBIX CTOJIKHOBEHHH. JJOCTONHCTBA 1
HEJIOCTATKU TEOPHH.

35 | MonomonekynspHbie peakiui. OCHOBHBIE IOJOXKEHUs Teopun JInHeMana

36 CdhopmynupyiiTe OCHOBHBIE TIOJI0KEHUS TEOpUH XHUHIIENbBYAa. BeipaskeHue 11 KOHCTaHThI
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CKOPOCTH IIPH Pa3HBIX JABICHHUSX.

37

Chopmynupyiite onpeaeIeHus KIepexoJHOT0 COCTOSIHUSY U «aKTHBUPOBAHHOTO KOMILIIEKCAY.
OCHOBHBIE MOJIOKEHUS «TCOPUH IEPEXOTHOTO COCTOSTHUSY.

38

[IpencraBpTe OCHOBHOE YpaBHEHNE KOHCTAHTHI CKOPOCTH, BEIPAKEHHOHN B € TMHUIAX
KOHIICHTPAIIMH, B PAMKaX TEPMOJIMHAMHYECKOTO aCIIEKTa TEOPHH aKTHBUPOBAHHOTO KOMILIEKCA.

39

Cdopmynupyiite o0beauHeHHbIN 3ak0H byre-JlamOepra-bepa u nmpuBeaute ero
MaTeMaTHUYECKYIO (POPMYIUPOBKY.

40

DoToXMMHIYECKHE PEaKIU. Y CIIOBUA MpoTekaHus. KBaHToBEIH BEIXo @ poToXmMHIeCcKOUPEaKITHH.

41

OCHOBHBIC ITOJIOXKCHUS TCOpHUHU KaTalin3a. OCHOBHBIC THIIBI KOHKPETHBIX MEXaHNU3MOB
KaTtajauia.

42

Teopus NpoOMeXYTOUHBIX COCTUHEHNN B KaTanu3e. I[oHsITHE aKTUBHOTO LIEHTpA 1S
KaTajmsa.

43

Karanutuyeckas akTHBHOCTH B pa3HBIX TUIIAX KAaTaIn3a: TOMOTEHHOM, T€TEPOTreHHOM,
dbepmentaTuBHOM. M30upaTenbHOCTh KaTanu3aTopa auddepeHimanpHas U MHTerpaibHasl.

44

ABroxkartanuz. MexaHnu3Mm aBTokatanusa. Knnetnueckas KprBas aBTOKaTATUTHYECKONPEaKITUH.

45

®epmenTsl. [Ipupona u yerpotictBo hepmentoB. [lokazarenu akTUBHOCTH ()EPMEHTOB: SIMHHULIA
AKTUBHOCTHU (DepMEHTa, yAeIbHAs aKTUBHOCTh, MOJICKYJISIPHAS aKTUBHOCTD
(hepmeHTa.

46

[aiite onpeneneHue MOHATHIO «00paTUMOE HHTUOUTOPB. THIIBI KHTHOUTOPOB.

47

I'omorennslii katanus. @yHkuus kuciaorHoctu ['ammera. [IpuBeaure ypaBuenue ['ammera.

48

I'ereporennslii kaTanu3. OCHOBHBIE NOJI0KEHUA. KaTanu3atopsl reTeporeHHoro Karaiusa.
KaTanmaTopm B ITPOMBIIIIJICHHBIX IIPOLCCCaXx.

49

dusnueckas acopOIHs U xemocopOms. Ancopounonnas Teopust JIsurmropa. Mzotepma
azcopOiuu JIsHrMIopa.

50

KuHeTrKa reteporeHHbIX 1 KaTaIUTHUECKUX peakuui. ['a3odazHele u xuaKoa3HbIEIPOLIECCHI.

Cemectp 1

Non/n

BOI[pOCI)I K 39K3aMEHY

MareMaTrueckoe MOJICITUPOBAHHE KaK COBPEMEHHBINA METO]] aHAIN3a U CHHTE3a XUMHKO-
TexHonorundeckux mpoieccos (XTII).

MeTOILOJ’IOI‘I/I‘IeCKI/Ie OCHOBBI TIOCTPOCHUA MATCMATHYCCKUX MOI[CJ'IGI\/'I ImpoueccCoB XUMHYCCKOM
TCXHOJIOTHUH.

MGTOIL (1)1/131/1"1601(01"0 U MaTCMATUYICCKOIr0 MOACIINPOBAHUAA.

Maremaruueckoe MoenupoBanre. CyInHOCTh U ETH MaTeEMaTHYECKOTO MOICTHPOBAHUS OO BEKTOB
XUMHUYECKOU TEXHOJIOTHH.

JIBa moaxo/a K COCTaBIEHHUIO MaTEMaTHYECKUX MOJIENel IpoIiecc: JeTepMUHUPOBAHHBIN U
CTOXaCTHUYECKH, Cepbl HCIOTH30BAHUSL.

MaremaTnyeckoe onucaHue aerepMeHupoBanHbix X T1I.

MOI[GJ'II/IpOBaHI/Ie KHHETHUKH 'OMOI'CHHBIX XUMHUYCCKUX peaKHI/Iﬁ.

KpaTkue cBeneHus n3 XUMHUECKOH KHHETUKH, CKOPOCTh XUMUYECKOW PEeaKIMH, 3aKOH JIEHCTBYIONINX
Macc.

CTeXI/IOMeTpI/I‘-IeCKI/Iﬁ aHaJIn3, MCXaHNU3MbI peaKuHﬁ. Kunernueckue MOJCJINU TOMOI'€CHHBIX XUMHYCCKUX
peaKiui.

10.

MO,Z[CJ'II/IpOBaHI/IC KHHCTUKH I'€TCPOIrCHHBIX KATATIUTHICCKUX peaKuHﬁ.

11.

Metoapl NOCTPOSHUS] KHHETUYECKUX MOJIEIEH reTepOreHHbIX XUMUYECKUX PEaKIUil: METO
CTaIlMOHAPHBIX KOHIICHTPAIUH, METO/I afICOPOIIMOHHOM N30TepMBI JISHTMIOpa, METOIBI TOCTPOSHUS
KMHETHYECKHUX MOJICJICH C HCI0JIb30BaHUEM TeOpHH rpados.

12.

TunoBsie MaTEMAaTUYECKUE MOJENIM CTPYKTYPhI IOTOKOB B allliaparax, Kak 0CHOBA MMOCTPOECHUS
MaTtemaTtudecknx moaeieid X TTI.

13.

Mojiens uaeanbHOro nepeMeninBanus. Mojienb UaeaabHOIO BHITECHEHHUS.

14.

MO,Z[CJ'IB C HCIIOJHBIM IIPOAOJIBHBIM CMCIICHUCM — ,[lI/Iq)(by3I/IOHHa$I OoAHOoIIapaMeTpruieCKad MOJCIIb.

41




MoJiens ¢ HEMOJIHBIM TPOJIONBHBIM U MOTIEPEYHBIM cMeleHreM — Tuddy3noHHas
JIByXTapaMeTpuyecKas MoJelb. SlueedHasi MOAeb.

15. PeakTopHbIe POIIECCH B XUMUYECKO# MPOMBIIIIIEHHOCTH. CTPYKTYPHBIN aHAINU3 POIIECCOB,
IPOTEKAMIIHMX B PEAKTOPE.

16. [Toaxox K MOCTPOCHUIO MaTeMAaTHYECKOM MO XUMUYECKOT0 peakTopa. @opMUpOBaHHUE MOJISITH
TOMOT'€HHOT'O PeaKTopa UIeajbHOrO IePEeMEITHBaHHS.

17. AHaJIM3 CTAlIOHAPHOIO M IUHAMUYECKOTO PEXKHUMOB PaOOTHI.

18. MoenupoBaHue peakTopa HaealbHOro BeiTecHeHUs. COCTaBICHUE MOJIENEH PEaKTOPOB C YUETOM
NPOJIOJIEHOTO U PaIiaibHOTO MEPEHOCA MACChI U TEIlIA.

19. MopenupoBaHue HEU30TEPMUYCCKUX XUMHICCKUX peakTopoB. DOpMHUPOBaHKE CUCTEMbI ypaBHEHHUI
MaTepUaIbHOTO M TEIIOBOTO OAJIaHCOB.

20. [Tpumep NOCTPOCHUSI MATEMAaTUYECKOTO OMMUCAHHSI KOHKPETHOTO XUMHKO-TEXHOJIOTHUECKOTO
npolecca, MPOTEKAOIIEr0 B PeaKTope.

21. Mojienu TEnIoBbIX MPOIECCOB.

22. OCHOBHBIE YPaBHEHHSI TETUIOBBIX POIIECCOB.

23. Moenu Termo00MeHHbIX aIlliapaToB, MOICIH HACATHLHOTO BRITECHEHUS U HICATLHOTO
TNEPEMCUINBAHNA.

24, Craructuueckuii ananus XTII

25. PoJIb CTaTHCTHYECKUX METOIOB MPU 00pabOTKE AaHHBIX XMMHUYECKOT0 SKCIepuMenTa. [IpeacrasieHue
00BeKTa B BUJIE ""UEPHOTO SIITUKA'.

26. DKCHEPUMEHT — OCHOBA MIOCTPOCHUSI CTATUCTHUYECKUX Moienei. [ToHsTHe (hakTOpHOTO MPOCTPaHCTRA,
(GYHKIIMH OTKIIMKA, TOBEPXHOCTH OTKITHKA.

27. OOt BUI CTATUCTHYECKUX MOJICIICH, YpaBHEHUE PErPECCHH, TapaMeTPhl YPABHEHHUSL.

28. HekoTtopsle 351eMEHTBI TEOPUH BEPOATHOCTH U MATEMAaTUYECKON CTATUCTUKHU.

29. O6paboTKa pe3yIbTaTOB SKCIIEPUMEHTA CTATHCTHYECKUMU METOIaMH.

30. [NonsTHE CiyyaiiHO! BETMYHMHBL, BEPOSITHOCTH MOSIBICHUSI COOBITHS, QYHKIIUH PacIpeeTeHUs 1
TUTOTHOCTH Pacpe/ieieH s BEPOSTHOCTH.

31. OCHOBHBIE YHCIIOBBIC XAPAKTEPUCTHKU CIyYaiHOW BETMUYMHBI: MATEMATHIECKOE OKUJIAHHUE,
JUCTICPCUA U X CBOUCTBA.

32. 3aKOHBI pacrpe/ieIeHus! CITy4aHbIX BearndrH. CTOXacTHYEeCKas CBA3b.

33. [ToHsITHE TeHepaTbHOM COBOKYITHOCTH, BEIOOPKH. BHIOOpOUHBIE CTATHCTHYECKHE XapaKTEPUCTHUKU:
cpeiHee apuMeTHIecKoe, BEIOOpOUHast AUCTEPCHsl, BBIOOPOUHBINH KOI(DMUIIMEHT KOPPEISAIHH.

34. CraTtucTuueckre MOJIeli Ha 6a3e MacCUBHOTO SKCIIEPUMEHTA.

35. [NaccuBHBIN 3KCTIEPUMEHT. METOABI KOPPEISIMOHHOIO U PErPECCUOHHOTO aHaIM3a IPU 00padboTKe
JAaHHBIX XUMHUYCCKOI'0 SKCIICPUMCEHTA. BI/IIH)I PErpeCcCum.

36. | Ompenenenue mapaMeTpoOB MOJIENH TI0 METOy HAUMEHBIINX KBAPATOB.

37. CTaTHCTHUECKUI aHATN3 Pe3yIbTaTOB XUMHUUECKOTO IKCIIEPUMEHTA.

38. Kputepuii CTbIOZIeHTA IPH OIICHKE 3HAYMMOCTH KOI(DPUIIHEHTOB PETPECCHH.

39. Kputepuii @uiiepa 1y1si IPOBEPKHU aJI€KBATHOCTH MMOJIYYEHHOTO YPABHEHHUS PETPECCHH PEAbHOMY
OKCIICPUMCHTY.

40. CraTtucTuueckre MOJIelii Ha 6a3e aKTHBHOTO IKCIIEPUMEHTA.

41, [T1aHbBI IEPBOTO MOPSJIKA.

A2. ITomnsnii pakropusii sxcnepumenT (I1D3).

43. MonenupoBaHue TUAPOAMHAMUKHI HacaJouyHOTo abcopbepa

44. Marematrnueckoe MOAEIMPOBAHNE TEILUIOBBIX ITPOLIECCOB

45.  MopgenvpoBaHue Tenn1006MeHHbIX annapaTos B CTaLlMOHAPHOM PEXKMME.

Mogenn IIpoHeccoB teroooMeHna: 1.TemiooOMeHHUK THIIa «HICPEMCUINBAHHUC-
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NEPEMCIINBAHHUCY, 2. TennooOMEHHUK THIIA «BEITECHEHHE-BBITECHEHHUE)

46. | MoaenupoBaHre MacCOOOMEHHBIX MPOIIECCOB XUMUYECKON TEXHOIOTUH
47. | MognenupoBaHue Iporecca pa3zieeHls MHOTOKOMIIOHEHTHON CMECH B ra30BOM Celaparope
48. | MaremaTrueckoe MOJEIIMPOBaHHE MTpoIecca PeKTU(HUKAITUH
49, MoaenupoBaHre KHHETUKH XUMUYECKUX PEAKLINIM
50. | MogaenupoBaHie KUHETUKH TOMOT€HHBIX XMMUYECKUX peaKIuii
Cemectp 8
Ne Bonpocel k dx3ameny
n/n
1. 'Y CTpONCTBO TEXHOJIOTMYECKUX TPYOOIPOBOIOB
2.  |@acoHHBIE YaCTH, KPEIJIEHHS TPYyOOIIPOBOJIOB
3. Kpemienus Tpy6OIpoBOI0B, KOMIICHCAIIUS TEIJIOBBIX PaCIINPEHHUI
4. Buasl TpyOONIIPOBOIHON apMaTyphl M UX XapaKTEPUCTHKH
5. ['paduyeckoe mpencTaBieHre TPYOOIIPOBOIOB.
6. |Hasmauenue kiaccu(UKAIMU U BHIOOD TEIIIOOOMEHHBIX aIlapaToB
7. KoxyxorpyOuarbie Termioo0MeHHUKH. VX 21eMeHThI 1 0COOEHHOCTH KOHCTPYKIIUH
8.  |CnmpasbHbIE U IJIACTHHYATHIE TEIJIO0OMEHHUKH
9.  [TemiooGMeHHUKH THIIA TPYOa B TPYOE, BO3AYIIHOTO OXJIAXKICHUS, OPOCHTENbHBIE, OJIOYHBIE
10. |TapenwpuaTsle ammaparsl [Js IPOLECCOB PEKTU(DHUKALUU U aOCOPOLHH
11.  |OcHOBHBIC KOHCTPYKIIMH KOHTAKTHBIX MACCOOOMEHHBIX YCTPONCTB M MX MApaMeTPhI
12.  [[punimmne! BeIGOpa TapenpyaThiX MACCOOOMEHHBIX alapaTtoB
13.  [DkcTpakiMoHHbIE anmaparsl JUIsi CHCTEMBI KUIKOCTh-KUIKOCTh
14.  |Anmapartsl [uist CyIIKM MaTepHaioB
15. |Ancop6epsl
16. |Anmaparsl MeMOpPaHHOTO pas/ieIeHus
17.  [MapoxomnpeccrOHHBIE U FA30KOMIIPECCHOHHBIE XOJIOMIbHBIC MAITHHBI
18.  |AGcopOIMOHHBIE XOIOANIBHBIE MAIITHHBI
19.  [[MapoBojsiHbIE 2KEKTOPHBIC U BOJJOMCIIAPUTENBHBIE XOJIOANIbHbBIE MAITHHBI
20.  |[IuKisl T1yOOKOTO OXJIAKIEHHS
21. |Hacocsl, X BHJIBI, XapAKTEPUCTHKU
22. [KoMmpeccopsl, UX BHJIbI, XaPAKTEPUCTHKU
23.  |OpraHu3aiys MOHTKHBIX paboT
24. MowuraxkHbie paboThl. TEXHOIOTHs MOHTAKA KOJOHHBIX alllapaTos.
25.  MoHTa) OCHOBHBIX THIIOB XUMHUYECKOTO 000PY/I0BAHHUS
26. [3amaum peMOHTHOM CITYKOBI
27. |PeMOHT OCHOBHBIX THIIOB XUMHYECKOTO 000Dy I0BAHHSI
28.  |Cramu u uyrynsl. CocTaB, XapaKTEPUCTHKH, CBOWCTBA, 00JIACTh MPUMEHEHHUS
29. [[IBerHble MeTtaiutbl. COCTAB, XapaKTEPUCTHKHU, CBOWCTBA, 00JIACTh MPUMEHEHHUS
30. [Koppo3sus u 3ammra 0T KOppo3un. MexaHu3m Koppo3uu crajieil. [[pUHIUITBT 3alUTHL
31. [[Mmactmaccel. CocTaB, XapaKTEPUCTHKHU, CBOWCTBA, 00IaCTh MPUMEHEHHUS
32. [DnemenTsl MaiuH. Baiibl, ocH, NIapHHUPBL
33.  [[ToAIIMITHUKH, YIUIOTHEHHUS
34. |CoenuHuTeIbHBIC JIEMEHTHI MAIIMH M aIlllapaToB
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35.

DIIEKTPOJBUTATENH, UX BUJBI U OCOOCHHOCTH

36. [[Tepemaun [1st SJEKTPOABHUTATEIICH.

37.  [DnexTpoau3 BOAHBIX PACTBOPOB, paciuiaBoB. 3akon Mapazes

38. [TpaHCHOPTHPOBKA TBEP/BIX CHIMTYYHX MATEPHATIOB

39. |M3menbyeHue TBEPIBIX MAaTEpUAIOB. BUibl ApOOUIIOK.

40. |U3mMenbueHue TBepIbIX MaTepuanoB. [IpuHLunbI pacuera ApOOUIIOK.

41. |Ckiaackoe XO3sICTBO XMMHUYECKUE Ipeanpusithii. OpraHu3anusi XpaHeHUS TBEP/IbIX, JKUIKUX
1 1a3000pa3HbBIX TPOIYKTOB.

42. |[Knaccugukarys TBEpIbIX ChITYYHX MaTepraioB. [ poXOThl, CUTA.

43.  Buusl peaykTopoB. OCOOEHHOCTH KOHCTPYKIIHH.

44.  |Ypouu ACYTII

45.  [[Ipubops! 11st H3MEPEHUSI OCHOBHBIX TEXHOJIOTHYCCKUX TAPAMETPOB

46. |PeakTopbl ISl OpraHU3ally MIPOLECCOB ra3-KHUAKOCTh

47. |PeakTopsl IUIsl OpraHU3aliyd TOMOT€HHBIX MPOIECCOB B JKUIKOH (aze

48. |PeakTopsl /JIsl OpraHM3alMyd TOMOTCHHBIX MIPOIIECCOB B Ia30BOM (ase

48.  |PeakTopbl U1 OpPraHU3aI[My IETEPOTEHHBIX MPOIIECCOB B CHCTEME T'a3-KUIKOCTh

50. |PeakTopbl I OpraHU3alMi reTePOreHHbBIX MPOIIECCOB B CHCTEME Ta3-TBEPOE TEJIO.
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7.3.2 Kputepuu u HOpMbI OLIEHKH

Cemectp

dopma
NPOBEACHUA
MPOMEKYTOYHOM
arTecTaunu

Kpurtepuu u HOpMbI OLleHKH

3auer

«GadyTCHO»

Cryaent HaOpan 55-100 6amnoB
10 UTOTY U3YYCHUS JUCIUTLITMHBI
B CEMECTpe

«HEC 3a4YTCHO»

Crynent Habpai 0-54 6amioB mo
HUTOTY U3Yy4YCHHA JUCLHUILINHBI B
ceMecTpe

3auer ¢ o1

«OTIIMYHO»

Crynent HaOpan 85-100 6amnoB
10 UTOTY U3yUYESHHUSI JUCIUTUINHBI
B CEMECTpe

«XOopouo»

Crynent Habpan 70-84 6amnoB no
UTOTY U3YYCHHS TUCITUTUINHBI B
ceMecTpe

«YJOBJICTBOPUTCIIBHO»

Crynent Habpain 55-69 6amioB o
UTOTY U3yUYCHHUS TUCIUTUINHBI B
ceMecTpe

«HCYIOBJICTBOPUTCIIBHO»

Crynent Habpain 0-54 6annoB no
UTOTY U3YYCHHS TUCITUTUINHBI B
cemecTpe

DKk3aMeH (YCTHO)

«OTJIMYHO»

OTBET Ha JBa TEOPETUUECKUX
BOIIPOCA, CTYAEHT XOPOLIO BIAJEET
MaTepuaJioM U OTBEYAET Ha OJINMH
ITOMTOJTHUTEIbHBIA BOIPOC €
[MOHUMaHUEM, IIPUBOJUT IPUMEPBI

«Xopouro»

OTBeT Ha 1Ba TEOPETUUECKUX
BOIPOCA, CTYIEHT XOPOLIO BIIAJEeT
MaTepHalioM, OTBET Ha
TEOpPETUYECKHI MaTeprall OJHOTO
13 BOIIPOCOB 9K3aMEHAI[IOHHOTO
OusieTa HEeMoJHbIH, OTBEYAET Ha
OJIMH JTOTIOJTHUTEILHBIN BOIIPOC,
MPUBOIUT PUMEPHI

«YHAOBJICTBOPUTCIIBHO»

OTBeT Ha TEOPETUUYECKUI MaTepua
[0 OJTHOMY U3 JIByX TEOPETUUECKUX
BOIIPOCOB IMOJHBIN, OTBETHI Ha
ITOTIOJIHUTEIbHBIE BOIIPOCHI 110
TEOPETHUECCKOMY
AK3aMEHALlMOHHOMY MaTepuany
OrIeTa IOJDKHBI OBITH OJIM3KAMHU K
TEOpPUHU

«CHEYOOBJICTBOPUTECIIEHO»

He oTBeuaeT HU Ha OUH U3
TCOPECTUUCCKHUX BOIIPOCOB, HE
MOXXET OTBETUTH HU HAa OJUH

}IOHOHHHTCHLHBIﬁ BOITPOC
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DK3aMeH (YCTHO)

«OTIIUYHO»

OTBET Ha JBa TEOPETHYECKHX
BOIIPOCA, CTYACHT XOPOLIO BIIAJICET]
MaTepuaJioM U OTBEYAECT Ha OJIMH|
TOMOJIHUTEIbHBIN BOIIPOC C
MOHUMaHUEM, IPUBOAUTIIPUMEPHI

«XOpOoUIIo»

OTBeT Ha J1Ba TEOPETHUUECKUX
BOIIPOCA, CTYJCHT XOPOILIO BJIAIEET
MaTepHaioM, OTBET Ha|
TEOPETHUECKUI MaTepHai OJHOTO U3
BOIIPOCOB 9K3aMEHAIIMOHHOTO
Ouiera HEMONHBINA, OTBEYaeT Ha
OJIMH  JONOJHHUTENBHBIA  BOIPOC,
PUBOJIUT IPUMEPHI

«YJOBJICTBOPUTCIIBHO»

OTBET HAa TEOPETHUYECKHI MaTepHall
[0 OJIHOMY M3 JIBYXTEOPETHUECKHX
BOIIPOCOB  IOJIHBIMA, OTBETHl  HA
ITOTIOJTHUTEILHBIC BOIIPOCHI  T10
TEOPETUICCKOMY

HK3aMEHAIUOHHOMY MaTepuainy
OuieTa JOJDKHBI OBITH OJMH3KHUMM K|
TEOPUHU

«HCYHOBJICTBOPUTCIIBHO»

He orBewaer HM Ha OAWH U3
TEOPETUUYECKUX BOIIPOCOB, HE
MOKET OTBETUTb HH Ha OJUH
ITOTTOJTHUTEILHBIN BOIPOC
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8. YuebHo-MeToqnueckoe 1 HHGOPMANMOHHOE O0ecnedeHne TMCHHILTHHbI

8.1. O6s13aTesibHAs JINTEpaTypa

Tun (yueOHuK, yuedoHoe

KoanuectBo B

Ne nocoodue, HAYYHOI
I /;1 ABTOpBI, COCTABUTEJIN 3arsnaBue (3aroJiI0BoK) Y4eOHO-MeTOoIuYeCKoe T'ox Ooudauorteke /
nocooue, NPaKTHKYM, H3JaHUs HaumenoBanue
ap.) IBC
Mocxksuues 1O. A., TeopeTnueckre OCHOBBI XMMHUYECKOU
I'puropuues A K., ITaBnos TEXHOJIOTHH yuebHoe nocodue 2020 OBC «Jlaub»
0.C.
Mocksuues 10.A., Teopernyeckre OCHOBBI XMMHUYECKOM
I'puropuues A K., [1apnos TeXHOJIOTHH: y4eOHOe ocobue yuebHoe nocobue 2020 9BC «Jlauby»
0.C.
ITonos 1O. B., JIobacenko B. OCHOBBI XUMHYECKOIN TEXHOJIOTHH: yuebHoe nocodue
C. y4eOHoe mocodue 2022 IBC «JIaub»
Cytsrun B. M., JIsnkos A. OO01ast XUMHU4YeCcKast TEXHOJIOTHS
A. MTOJIMMEPOB: Y4eOHOEe TIOCOOUEe IS yuebHoe nocodue 2023 OBbC «JIanb»
BY30B
bapanos JI.A. ITporiecch 1 anmaparbl XUMHYECKO# y4ebHoe nocobue 2020 OBC «JIaHb»
TEXHOJIOTHH
MoaenupoBaHie XMMHKO- 9BC «JlaHby
T'aptman T.H., Knymun J1.B. TEXHOJIOTUYECKHUX TPOIIECCOB. y4ebHoe nocobue 2020
[TpuHIUTIBI TPUMEHEHUS TAKETOB
KOMITBIOTEPHOW MaTeMaTuKu
ITonukapos U.1., MammHbI 1 annapaThl XHMAYECKIX y4eOHUK 2020 OBbC «Jlanb»
laiinynmua M.T. MIPOM3BOJICTB U HedTerazomnepepaboTKu
ApyTionsia C.A. MoenpoBaHie XMMUKO- yuebHoe nocobue 2021 3BC «Jlanb»
TEXHOJIOTHYECKHX MPOLECCOB
I'ymepos A. M. MaTeMaTH4ecKoe MOJICITUPOBAHNE ydeOHOoe Tocodue 2022 OBbC «Jlanb»

XUMHUKO-TCXHOJIOTHICCKHUX ITPOUCCCOB
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https://e.lanbook.com/book/211445

8.2. JlonoJHUTEIBHAS JIUTEPATYPA

Tun (yueOHUK, yueOHOE

KoJuaunuyecTtBO B

e nocoone, HAYYHOH
I /;l ABTOpBI, COCTABUTEIH 3ar;iaBue (3aroJ10BOK) yueOHO-MeTOoIuYeCKoe I'on u3nanus omodauortexe /
nocodue, NPaKTHKYM, HaumenoBanue
ap-) 9BC
1 CuHCcTeMHBIN aHATTU3 U METObI XUMUYECKON
Jlunue A. A. A ydeOHoe ocooue 2016 OBbC «Jlanb»
KHOEpHETUKU
Aitnmreiin B.I'., 3axapos [Iponeccsl u anmnapaTsl XUMHUYECKON
2 ’ P P P . y4eOHUK 2019 OBbC «Jlanb»
M.K., Hocos I'".A. texHonorun. O0mmit Kypc
Mockamaes 10. A., Teopernyeckre OCHOBBI XUMUYECKOMN
3 | I'puropuues A.K., [TaBnos P yuebHoe nmocobue 2020 OBbC «Jlanb»
TEXHOJIOTHH
0.C.
CoBpeMeHHbIe TPOOIEMbI 3KOJIOTHUH, SJHEPTO- 71a00paTOPHBIHA
4 | Pynenxko E.1O. p P > SHCP patop 2018 OBbC «Jlanb»
U pecypcocOepekeHus: B OMOTEXHOIOTUU MPAKTUKYM
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8.3. IlepeyeHb mpogecCHOHAIBHBIX 0a3 JAaHHBIX M HH(GOPMAIMOHHBIX CHPABOYHBIX
CHCTEM

- American Journal of Engineering and Applied Sciences. Peuensupyemsiii xypHai -
Hy6J'II/IKyeT PE3YJIbTAThI I/ICCJ‘IGI{OBaHI/Iﬁ B o0JyacTu HWHXCHCPHBIX HAYK (HpI/IKJ'Ia}:[HaH

(bmmca nu HpI/IKJIaI[HaSI MaT€éMaTHuKa, aBTOMaTu3alusd H praBJIeHI/Ie, XUMHUYCCKadad TCXHOJIOI'U:,
KOMIIBIOTEpHAsT TEXHHKA, WH(OPMATHKYy, WH)KEHEPHBIE JaHHBbIE M pa3paboTka MPOTrpaMMHOTO
oOecrieyeHusl, HKOJIOTUYECKAsh WH)KEHEPHUs, OJJIEKTPOTEXHUKA, NPOMBIILICHHAS WHXCHEPHS,
PIH(bOpMaI_[I/IOHHBIe TCXHOJIOTUU U I/IH(bOpMaTI/IKa, MaTCprUaIOBCACHUE, UBMCPCHHUE U MCTPOJIOT U,
MalIMHOCTPOCHUE, MEAULIMHCKAasA (1)I/I3I/IKa, OHEPICTHUKa, o6pa60TKa CHUTHAJIOB U TCJICKOMMYHHKAIIUU:
http://thescipub.com/journals/ajeas

- Philosophical Transactions. JXXypuan mnpemocraBinsieT CBOOOJHBIA TOCTYN K Hay4YHBIM
MyOJIMKALMSIM TI0 CICIYIOIIUM TeMaM: HHKCHEpHbIC, (PU3MYECKUE, MAaTEeMaTHICCKHE

nayku: http://rsta.royalsocietypublishing.org/

- Journal of Engineering and Applied Sciences (Medwell Journals). XXypuan
NPEACTABIACT CTATbU C PE3YyJIbTaTAMU HAaYyYHBIX I/ICCJ'IC,Z[OBaHI/Iﬁ B oOJyactn HWHXCHEPHBIX HAYK (MaTeMaTI/IKa,
QJICKTPOTEXHHKA, MAIIMHOCTPOCHUE, DHECPI'CTUKA, aBTOMO6I/IHCCTpO€HI/IC,

OMOXHUMHUYECKast HWHXXCHCPUA, CTPOUTCIIbHAA HWHKCHCPUS u

http://www.medwelljournals.com/archive.php?jid=1816-949x

- DOAJ. Pecypc, KOTOpBIi 0O€CIEYMBACT JOCTYIl K IOJHOTEKCTOBBIM 3JICKTPOHHBIM
KypHaiaM MpeaHa3HadeH JUIs IIOMCKa 10 Ha3BaHUIO cTaThi (kypHana) wiu no reme. DOAJ craBut

LIETIbI0 BCECTOPOHHEE OCBEIICHHE HAyYHON NEPHOJIMKH, HAXOMISIICHCS B OTKPBHITOM JOCTYNE U
HCIOJIb3YIOUIEH ONpe/esIeHHbIE MEpbl, FapaHTUPYIOIIUE JOCTOMHOE KAadeCTBO HX COJEpIKaHUS:

https://doaj.org/

T.JI1.):

8.4. IlepeyeHb MPOrpaMMHOI0 odecIiedeHusl

Ne PexBu3uTHI JOTOBOpa
n/n Hanmenonarme 11O (maTa, HomMep, cpI(I)K Ileﬁ(lt)TBﬂﬂ)
1 Windows Jorosop Ne 690 ot 19.05.2015r., cpok
neicTBusi, 0eccpoyHbIi
2 Office Standart Horosop Ne 690 ot 19.05.2015r., cpok
neiictBusi, 6eccpounslii; Jlorosop Ne 727
ot 20.07.2016r., cpok nmeicTBus,
OeccpoUHBIii
3 MathCAD Bepcusil4 nmm 15 Axt m/mt ot 21.07.09 (I'oc. Kontpakr 487
ot 28.05.09), 6eccpouHblii

8.5. Onucanne MaTepuaILHO-TEXHHYECKOH 0a3bl, HEOOXOAMMOM ISt

o0pa3oBaTeJbHOr0 MPoLecca Mo AUCIHILUINHE

OCYILIECCTBJICHUSA

HaumenoBanmne 000py10BaHHBIX y4eOHBIX
Ka0MHeTOoB, 1a00paTOpHii, MACTEPCKUX U

Ne ApP. 00bEKTOB 1JIsl IPOBEICHUs!
ITepeyenb 0CHOBHOTO 000pPy10BaHUS

n/n | NpaKkTHYeCKHX M JJA00PaTOPHBIX 3aHATHIA,
MOMELIEeHUH VI CAMOCTOATEIbHOMI
padoThI 00yyaromuxcsi (HoMep ayaAuTOPHH)
JIaGoparopus «IIporeccsl 1 annapaTsl Cronpl y4eHHYECKHe MOHOOJIOKH, CTOJBI,
| | 3awnTsI OKpY’KaroIen cpeapl». YueOHas CTyJbsl, JOCKAa ayAuTOpHas (MemnoBasi),

AyauTopus IJisd MPOBCACHU A 3aHATHH
CCMHUHApPCKOI'0 TUIIA. YueOHas AyaAUuTOpUAd I

MPOEKTOP, HOYTOYK, JKpaH TMEPEHOCHOM,
YCTaHOBKA TE€XHOJIOTMYECKOTO KOMILIEKCA,
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http://thescipub.com/journals/ajeas
http://rsta.royalsocietypublishing.org/
http://www.medwelljournals.com/archive.php?jid=1816-949x
https://doaj.org/

KypCOBOTO TIPOEKTUPOBAHUS (BBITTOTHEHHS
KypCOBBIX pa0oT). YueOHast ayIuTOpHs JUis
MPOBEICHUS TPYIOBBIX U WHAWBUIYaTbHBIX
KOHCYJIbTAIMi YueOHas ay JTUTOPHS IS
MIPOBEICHUS 3aHATHN TEKYIIETO KOHTPOJIS U
npoMexyTouHol arrecrarmu (A-409)

MO3BOJISIOIIAS CHU3UTH PaCIpPOCTPAHEHHUE
a’pPOIMCIIEPCHOM CHCTEMBI B
IIPOCTPAHCTBE., YCTAHOBKA, IO3BOJIAIOIIAS
CO3JaTh a3POJUHAMUYECKYIO TATY

JIaGoparopust «BBICOKOMOJIEKYJISIpHBIC
COeMHEHUsY. YueOHas ayIuTOpus JUIs
MPOBECHNUS 3aHATUI CEMUHAPCKOTO THIIA.
VYueOHas ayIuTopus Uit KypcoBOTO
NPOCKTUPOBAHUS (BBIMOIHEHUS KYPCOBBIX
pabot). YuebHast ayIuTOpHsI AJIsl IPOBEACHUS
IPYIIOBBIX U MHHBHIYaJIbHBIX
KOHCYJIbTAlMi. Y4eOHast ayAUTOPHUS ISt
MPOBEICHUS 3aHATUH TEKYIEro KOHTPOJIS U
npoMexyTouHol arrecrarmu (A-220)

Croubl 1a0OpaTOpHBIE OCTPOBHBIE; CTOJIBI
nabopaTopHble  MPHUCTEHHBIE; CTOJIBI
nabopaTopHble; 1IKad BBITSDKHOW; ImIKad
BBITSDKHOM 150011B; BECHI
aHaniutudeckue  BJIP200;  cymmibHbIN
mkad Snol 58/350; CTOI
BHOPOYCTONYMBBINA; CTOJI MHUCHMEHHBIH;
mkadbpl A8 XUM.peaTHBOB; Tymba s
MOCY/bl M XUM.PEAKTHUBOB; XOJIOIMIbHUK
«Opck»; peryastop Hanpskenus bI12100;
MarHuTHass wmemanka MMO02; Tepmocrar
UTU4; ABTOKJIAB; MOJIMMEPHU3aTOD;
HITaTUB J1a00paTOPHBII; TOCKa ayAUTOpHAs
TPEeXCEKIIMOHHAS; TabypeThl
1ab0opaTopHbIe; XUMUYECKas Mocyaa

[TomerieHHe U1t CAMOCTOSTENIbHOM pabOThI
oOyuarormxcs (I'-401).

CTOJ'ILI, CTYJIbs, KOMIIBFOTCPhI

JlaGopaTopust "DKoaHANUTHKA W XUMHUYECKUN
MOHHUTOPHUHT OKpysxaroteit cpezpl” (A-410)

Crombl YUECHHUYECKHUE JIByXMECTHBIC
(MOHOOJIOKH), TOCKa ayAUTOpHAs (MenoBas),
CTOJI MIPENOIABATEIbCKUN, CTYII

MpenoiaBaTeNIbCKUi., IUCTUILIATOP, MIKad
CYLIWJIbHBIN, BBITSKHOW MIKaQ, MPUCTEHHBIN

nmabopaTopHbIi CTOJIBI, MOMKH,
nmabopaTopHbIE CTOJIBI, MOJIKU hin:i
TUTPOBAHU, mkad cymmiasHblE  KBC
G100/250, JTUCTUJISTOP, OUIUCTUIISATOP,
XUMUYECKAs CTEKJISIHHASI rnocyza,

xummu4deckast papdoponas nocyna, IpoeKTop
Optoma, 5kpaH , pEaKTUBBI

KoMmnbloTepHbIil  Kjlacc. YueOHas ayauTopus
JUIsL TIPOBEJICHUS 3aHATUH JIEKLIMOHHOIO THIIA.
YueOHast ayauTopusi Al NPOBEACHUS 3aHATHH
CEMMHApCKOro TUma. YueOHas ayauTopus s
MpoBeJeHUsT J1abopaToOpHbIX paboT. YdeOHas
QyIUTOpUs A KypCOBOTO IPOEKTHUPOBAHUS
(BBITIOJIHEHUSI  KYPCOBBIX paboT). YueOHas
QyIUTOpUs I TPOBEACHMSI TPYNIOBBIX U
MHAUBUAYAIbHBIX ~ KOHCYNbTalui  YueOHas
QyIUTOpUS JJIs IPOBEJICHUS 3aHATUN TEKYILLIETO
KOHTpOJISI M IpoMexxyTouHoi arrectanuu.(YJIK

[lepeHOCHOM MpPOEKTOp, JKpaH , CTOJIb]
KOMIIBIOTEPHBIE ,CTOJI IPENOJaBaTEIbCKUM,
CTYJIbsl, JOCKa ayauTopHas (MapkepHas)- [1K
C BBIXOJIOM B ceTb VIHTEpHEeT

203)
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