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PabGouass mporpamma coctaBieHa ¢ ydeToM TpeOoBaHuil denepaibHOro
roCy/IapCTBEHHOr0 00pa30BaTeNnbHOro craHmapTa Bhiciiero obpaszoBanus Ne 910 ot
21.11.2020 mno namnpaBieHuro 18.04.01 «XuMuyeckas TEXHOJIOTHS» HA OCHOBAaHHUHM
yueOHoro 1maHa Habopa obyqaromuxcs 2023 r.

TunoBas nporpamMma no JUCLUIIIMHE OTCYTCTBYET.

Ha ocHoBanuu y4ebHoro ruiana Habopa obyuatommxesa 2023 rozaa.

Pa3paboTyuk mporpamMMet:

JIOLIEHT ?@ T.b. Munuranues
TIOJINHCE) (®.1.0)

Pabouas mporpamma paccMoTpeHa U ofo0peHa Ha 3acefianuu kadeaper HXC,
npotokost ot 12 anpenst 2023 r. Ne 8

P.3. ArzamoB

3aB. kadenpoi ;
& (nomypficr) (®.H1.0.)




1. Henu oceoenusn oucuyuniunl

enssmu ocBoenusa aucuuiivabl «b1.B.04 MopaenupoBanue U onTUMH3ALMS
XUMUKO-TEXHOJIOTHYECKUX MTPOLIECCOBY SIBISIOTCS:

a) hopMupoBaHue 0a3bl TCOPETUUCCKUX 3HAHWU M TMPAKTUYCCKUX HABHIKOB B
00J1acTH yIIpaBJICHUS U ONITUMHU3AIUN XUMHUKO-TEXHOJOTHUYECKUX TTPOIIECCOB;

0) GopmupoBaHHE TBOPUYECKOTO MBINUICHHS, CTIOCOOHOCTH CTaBUTh M PEIIATh
3a/1aud TMPOU3BOJCTBEHHOTO W HAYYHOI'O XapakTepa, CBS3aHHBIE C pa3pabOTKOM
WHHOBAIIMOHHBIX METOJ/IOB CO3JJaHUS XMMHUKO-TEXHOJIOTUYECKUX MPOIIECCOB, BEIIECTB
Y MaTepuajioB, 000pyA0BaHUS;

B) (hopMupoBaHHE CIIOCOOHOCTH CPAaBHUTEIHLHOIO aHAIM3a CYIICCTBYIOIIHMX H
pa3pabaTbIBa€MbIX TEXHOJIOTH, BIOOpa HauOoOIee palliOHaTIbHON TEXHOJIOTUUECKOM
CXEMbl CHHTE3a, OIpEeISICHUS OINTUMAIBHBIX PEKUMOB pPabOThl OTIEIBHBIX
amnmnapaTroB, Y4YUThIBasg NPUHIMUIBI  DHEProcOEpPEeXeHUsT U PalMOHAIBHOIO
MCIIOJIB30BaHUS ChIPhSl B XUMUYECKON TEXHOJIOTUH;

r) ¢GOpMHUPOBAaHHWE HABBIKOB CAMOCTOSTEIIPHOM TIOCTAHOBKH M IIPOBEIACHUS
TEOPETUYECKUX U IKCIEPUMEHTAIBHBIX (PU3NKO-XUMUYECKUX HCCIICIOBAHUM, MOTH-
BaIui K CaMOOOYUYCHHIO u HETPEPHIBHOMY poheCCHOHATBHOMY
CaMOCOBEPIICHCTBOBAHUIO.

2. Mecmo oucuyunaumnvl (MoOy1s) 6 CMpyKmype 00pazo6amebHoil NPpozZPamMmbl

Hucnumouaa «b1.B.04 MopaenvupoBaHue ¥ ONTUMH3ALMUSA  XUMHUKO-
TEXHOJIOTUYECKUX MPOIIECCOBY» OTHOCUTCS K BApUATHBHON YacTH 0Opa3oBaTeIbHON
nporpaMMmbl 1 (OPMUPYET y MarucTpoB Mo HampabiieHuto noarotoBku 18.04.01
«XuUMHUYeCKask TEXHOJOTHs HA0Op 3HAHWM, YMEHUH, HABBIKOB U KOMIICTEHITUH.

[na  ycnemHoro ocBoenusi aucumiuinibl «b1.B.04 MonenupoBanue u
ONTUMM3AIUA XUMHUKO-TEXHOJOTHUYECKUX ITPOIIECCOBY» MArucTp IO HampaBJICHUIO
noarotoBku 18.04.01 «XumMuueckass TEXHOJOTHUS» JOJDKEH OCBOMTH MaTepuall
MPEIIECTBYIONMX AUCIUTIINH:

a) b1.5.05 OcHoBHBIE MpoIIeCCH U COBPEMEHHOE ammnaparypHoe opopmiieHne

XUMHYCCKHUX IIPOU3BO/JICTB,



0) b1.5.07 UnxenepHsbie ciyXObl, OpraHu3allid U yHpaBiICHUE XUMHUUYECKUX
MIPOU3BO/ICTB,

B) b1.B.03 O6o0menne n aHaan3 CyIIECTBYIONUX XUMUYECKUX TEXHOJOTHH.
[InaHrpOBaHNE MHOTOCTAIUMHBIX CUHTE30B.

Hucoumnmaa  «b1.B.04 MopenupoBanue ¥ ONTUMH3ALUA XUMHKO-
TEXHOJIOTHYECKHX MPOLECCOBY»  SABISIETCS MPEALIECTBYIOIIEH M HeoOXoauma IS
YCIIEIIHOTO YCBOCHUS MOCIEAYOIINX TACIUIUINH:

a) b2.B.02(H) Hayuno-uccrnenoBaTtenbckas padboTa;

6) b2.B.03(IT) IIpousBoacTBeHHass NpakTHUKa (MPaKTUKa [0 TMOJYYEHHUIO
npo(eCcCHOHANBHBIX YMEHUW U OmbITa MPO(ECCHOHATBHON NEATENbHOCTH (B TOM
YHUCJIe TEXHOJIOTHYECKas MPAKTUKA));

B) b2.B.04(I1) [IpousBoacTBeHHAs TpaKkTUKa (MPEAAUILIOMHAS TIPAKTUKA).

3HaHUA, MTOIyYEHHBIE IPU U3ydeHUU Jucuuiuineel «b1.B.04 MonenupoBanue u
ONTUMM3ALUSA XUMUKO-TEXHOJIOTHYECKUX MTPOLIECCOB» MOTYT OBITh MCIIOJIb30BAHBI ITPU
OPOXOXKJIECHUM TMPAKTUK: Y4eOHOW, MPOM3BOJICTBEHHON M BBINOJIHEHUH BBITYCKHBIX
KBaJIM(DUKAIIMOHHBIX pa0boT mo HampaieHuto noarotoBku 18.04.01 «Xumuueckas

TCXHOJIOTH .

3. Komnemenyuu obyuarowezocs, gpopmupyemeoie 6 pe3yjibmame 0C60eHU

OUCUUNIUHDL

IIK-4 Cnoco0eH CTpouTh M UCIOJb30BaTh MAaTEMaTUYECKHE MOMACIH IS
OMUCAHUA U MPOTHO3UPOBAHUSI PA3JIMYHBIX SIBIICHUM, OCYILIECTBIISITh UX KAYECTBEHHBIM
U KOJUYECTBEHHBIM aHaAJIN3, HMCIOJIb30BaTh IMAKETHl MPUKJIATHBIX MPOrPaMM MpPU
BBITIOJTHEHUH MMPOCKTHBIX PadoT

IIK-4.1 35aeT METOI0IOTHIO CO3/TaHMS IU(PPOBBIX JBOMHUKOB TEXHOJIOTHISCKUX
MPOIIECCOB C TMOMOIIBI0 MAaTEMAaTHUYECKUX MOJEeH, KOMIUIEKChl MPOrpaMMHBIX
MPOYKTOB, TIO3BOJISIFOIIUX CO3/1aBaTh MU(POBHIC JBOMHUKHA HA MPAKTUKE, METOIIBI
aHaju3a v ONTUMU3AIUHU ITU(PPOBBIX JBONHUKOB

IIK-4.2 Ymeer ¢ moMmoImipi0 MaTeMaTUYECKUX MOJENe co3laBaTh LUQPPOBBIC

HBOﬁHHKH pCalIbHbIX IPOHCCCOB JId OINMCAHHA W IIPOTHO3UMPOBAHUA PA3JIMYHBIX



SABJICHUH, IPOU3BOJINTH UX aHAJIN3 U ONTUMU3ALMIO, UCTIOJIb3YS MAKETHI MTPUKIIATHBIX
porpaMm

IIK-4.3 Bnameer OCMBICIEHHBIMH HaBBIKAMH TNPUMEHECHHS  METOOB
peanu3yIonux CrnocoOOHOCTh CTPOUTh U MCHOJb30BaTh MATEMATHUECKUE MOJEITH JIJIs
OMUCAHUS U MPOTHO3UPOBAHUSI PA3IUYHBIX SIBIICHUM, OCYILIECTBIISITh UX KAYECTBEHHBIM
U KOJUYECTBEHHBIM aHAJIN3, MCIOJIb30BAaTh IMAKETHl MPUKIATHBIX MPOrpaMM MpH
BBITIOJIHEHUU MTPOCKTHBIX paboT

B pe3ynvmame oceoenusn oucuyuniunsvt 00y4aruuiica 001)4cen:

1) 3nats:

a) OCHOBBI TEOPHUU TIPOILIECCOB B XHUMHYECKUX pPEaAKTOpax, METO/I0JIOTHUIO
VCCIICIOBAHUS B3aUMOJCHCTBHS IPOLIECCOB XMMUYECKUX IPEBPALICHUN U SBJICHUN
MepeHoca Ha BCEX MACIITA0HBIX YPOBHSX, METOAMKY BbIOOpa peakTopa W pacuera
mpoluecca B HEM; OCHOBHBIE PEAKIIMOHHBIE MPOLECCHI U PEAKTOPbl XMMHYECKOU U
He(PTEXMMUYECKOU TEXHOJIOTUH;

0) METOJIbI TOCTPOEHUS MOJIETIEH XUMUKO-TEXHOJIOTUYECKHX MPOIECCOB; METOIBI
UJEHTU(PUKAIITY MAaTEMAaTUYECKUX OMTMCAHUM TEXHOJIOTMYECKUX MPOIIECCOB HA OCHOBE
AKCHEPUMEHTAIIbHBIX JAHHBIX; METOJbl ONTHUMHU3AIUU XUMHUKO-TEXHOJOTMYECKUX
IIPOLIECCOB;

B) OCHOBbI TEOPHUU MaCCO- M TEIUIONEPEHOCA; MPUHIUIMBI (HUINYECKOTO
MOJIEIUPOBAHUSL XUMHKO-TEXHOJIOTHYECKHX TMPOILIECCOB; OCHOBHBIE ypaBHEHHS
JBUKECHHUSI KUJKOCTEW; OCHOBBI TEOPUU TEIUIONEPEAAud; OCHOBBI TEOpPUHU
Maccomnepeadn, TUIIOBBIE MPOLECCHl XMMUUYECKOM TEXHOJIOTHH, COOTBETCTBYIOLIME
amnmnapatbl 1 METO/bI UX PacyeTa;

2) YMeThb:

a) OIpenensaTh XapakTep MABWKEHHS JKHIKOCTEH U Ta30B; OCHOBHBIC
XapaKTEPUCTUKH MPOIIECCOB TEIIO- U MACCOIEPEIaun; PACCUUTHIBATh MapaMeTpbl U
BBIOMPATH anmapaTypy A KOHKPETHOTO XUMUKO-TEXHOJIOTUYECKOIO MPOoIiecca;

0) OPUMEHATh METOAbl BBIYMCIUTEIBHOM MAaTeMAaTUKU M MaTeMaTH4YeCKON

CTaTUCTUKHW i1 PCIICHHWA KOHKPCTHBIX 3adad pacdc€Tta, IIPOCKTHPOBAHUA,



MOJCIIUPOBAHUSA, WICHTH(PUKAIIMA W ONTUMHU3AIMH IPOIECCOB XUMHYCCKOU
TEXHOJIOTHH,

B) MPOM3BECTH BHIOOP THIIA pEeaKTOpa W MPOU3BECTH PACUET TEXHOJIOTHYCCKUX
nmapamMeTpoB I 3aJaHHOTO TIPOIeCcca; OIPEACIUTh IapaMeTphl HAMTydIleh
OpraHu3alliy MPOIIecca B XUMHIECKOM PEaKTOPE;

3) Bnanets

a) HaBBIKAMH TPOCKTHPOBAHHUS TNPOCTEHIIUX  almapaToB XHUMHYCCKOM
MIPOMBITTUICHHOCTH;

0) MeTogaMu OMpeJieIeHUs] ONTUMAJIBHBIX M PallMOHAIBHBIX TEXHOJIOTHYECKHUX
PEKUMOB pabOThl 00OpPYJIOBaHMS; METOJAAMH MaTeMaTHYCCKOW CTATUCTHKU JIJIS
00pabOTKM pe3yIbTaTOB AaKTHUBHBIX W TACCHUBHBIX OKCIICPUMEHTOB, ITaKeTaMHu
MPUKIIAIHBIX TIPOTrpaMM JJIsl MOACTMPOBAHUS XUMUKO-TEXHOJOTHYECKUX TTPOIIECCOB;

B) METOJaMH pacyeTa W aHajM3a IMPOIECCOB B XHWMHUYECKHX pPeaKTopax,
OTIpEJICIICHUS] TEXHOJIOTHYECKUX TOKa3aTejel mpolrecca, METOJaMH  BBIOOpa
XUMHUYECKUX PEAKTOPOB;

T') METOJIaMH YIIPABJICHUS XUMHUKO-TEXHOJIOTHUYSCKUMHU CHCTEMaMHU B METOAaMHU

peryiinpoBaHud XUMHUKO-TCXHOJIOTHYCCKUX ITPOICCCOB.



4.Cmpykmypa u cooepycanue oucyunaunvt «b1.B.04 Mooenuposanue u
ONMUMU3AYUA XUMUKO-MEXHOJI02UYECKUX RPOUECCO8)

OO0mast Tpy10€MKOCTh JUCITUTIIMHBI COCTABJISAET 6 3a4eTHBIX enunumil, 216 gaca.

Ne Buael yueonoii OuneHouHbIe CpeACTBA A
n/n padoThI NpoBeJeHUsI MPOMEKYTOYHOI
(B yacax) aTTecTallMHU MO pa3geam
Paznen ancuuninnbl ? Jlexny | JlaGoparopH KCP CPC
S |um bIe paboTHI
S
Pa3gen 1. MozpenupoBanue nabopaTtopHbie paboTsr Ne 1-4,

1 | XMMHKO-TEeXHOJIOIMYECKHX 1 12 20 - 51 9K3aMeH

IPOILIECCOB
Dopma aTTecTaluu Oxzamen (27)

2 | Pazgen 2. Ontumusanms naboparopHsie padoTsl Ne 5-7,
XMMUKO-TE€XHOJIOTHUECKUX 2 - 24 - 21 9K3aMeH
IPOILIECCOB

3 | KypcoBoii npoekt 3 - - 18 18 3anyTa KypcoBOro IpoeKTa

Dopma aTTecTaluu Orzamen (27)

5. Cooepitcanue neKyuOHHBIX 3AHAMUI NO MEMAM

Ne
n/n

Paznen Yacol

JAUCHUIIJIHHBI

Tema J1eKIHOHHOTO
3aAHATHSA

Kparkoe cogepxanue

dopmupyemble
KOMIIeTeHIIN U

I/ cemecmp

Paszgen 1. 1
MopaenupoBaHue
XUMHUKO-
TEXHOJIOTUYECKHUX
MIPOIIECCOB

Tema 1. ITocTanoBka 3aa4
OIITUMH3AIUN

Ontummzauus. Kpurepun
ONITUMAJIHOCTH.
CTpyKTypHbIE ITapamMeTpbl
XTC. XTC, kak O0OBEKT
ONITHMU3AINH. 3agaqn
ONITHMH3aINH.

TK-4.1, TIK-4.2, TIK-
4.3

Tema 2. OnTuMu3anys B
YCIIOBHSX PUCKA U
HEOTpeIeIeHHOCTH

Onpenenenue napaMmeTpoB
B cucreme. [IpoOmemsl
OIITUMHU3AIIUU CUCTCMBI.
CroxacTuyeckue
napameTpsl. JIuHeliHOE U
HEJIMHEHHOE
JIETEpPMUHUPOBAHHOE
TIPOTPAMMHPOBAHHE.

TIK-4.1, TIK-4.2, TIK-
4.3

Tema 3. Onrumusanus ¢
YYETOM JMHAMHUKHA CHCTEMBI

JuHamuueckue pesKuMbl
XTC. Ilyck u ocTaHOBKa
000py10BaHUST; IEPEXO]
OT OJTHOTO peXHMa K
JpyTroMy; UCKYCCTBEHHO
CO3/1aBacMble
LUKINYECKUE
Kose0aTenbHbIEe IPOIIECCHI
C IIETBI0 HHTCHCU(UKAIIH
paboThI 000PYIOBAHHUS

TIK-4.1, [TK-4.2, TIK-
4.3

Tema 4. OnTuMH3aLys ¢
LIEJIOYMCIIEHHBIMHA
[IEPEMEHHBIMH

ITapametpsr XTC.
Mertob1l HEPEPHIBHOTO
IIPOTPaMMHPOBAHHSL.

I1K-4.1, I1K-4.2, I1K-
4.3

Tema 5. OnrtuMu3anus ¢
y4eToM CTpyKTyphl XTC

TpebGoBaHUS CBHIPHS U
snepruu k XTC.
T'opuzonTanbHas
JEKOMITO3HIIHS TIPOOIEMBI
ONTUMHU3AIIHH.

I1K-4.1, I1IK-4.2, T1K-
4.3




OnrumansHOE
npoektuposanue XTC u
€ro BepTHKaJIbHAasI
JIEKOMIIO3HULIMSL.

Tema 6. Hexotoprie
YACTHBIE 337241
ontuMmsanuu XTC

Cnoxunsle XTC. Cunres
ONTUMAJIBHOU CTPYKTYPbI
XTC. Ontummszanus
anmnapaTypHOro
0OPMIICHUS 1 PEIKUMA.

TIK-4.1, TIK-4.2, TIK-
4.3

Tema 7. OcobenHoCTH
3amad ontuMmusanuu XTC

Creruduyeckue
OCOOCHHOCTH.
Maremaruueckoe
OITMCaHUE MHOTHX
ammaparos.
HTepanimoHHBIC METOTBI.

TIK-4.1, TIK-4.2, TIK-
4.3

Tema 8. MaTtemarudeckas
MOJIEITb.

[Ipormecec mocTaHOBKU
pelIeHus 3a1a4q
ONTUMM3AIINHI

Amnanmu3 npo0JIeMHoM
curyauuu. [Toctpoenue
MaTeMaTUYECKON MOJIENN.
Amnanmus moaenu. Berdoop
METOJa U CPEJICTB
peuenus. BrinonHeHue
pacdeToB. AHanu3
pe3ynibraroB. [Ipumenenue
pe3ynbsTaToB. Koppekius
1 1I0pabOTKa MOJETIH.

IK-4.1, I1IK-4.2, TIK-
4.3

Tema 9. MaTtemaruueckas
MOJIEIIb U €€
COCTaBJISIOIIHE.
AHaIUTHYECKHE METO/IBI
OIITHUMH3AIIN

XapakTepucTUKa
MIEPEMEHHBIX.
XapakTepucTuka
OTrpaHUyYEHUH.
XapaKkTepHucTUKa LEeJIeBOU
¢ynkun. OCHOBHBIC
MOJIXOABI K PEIICHHIO
3a]a4 ONTUMM3ALIHH.
ITonsTHe 0 MeToOaX U
AITOPUTMAaX PELICHUS.
AHaTUTHYECKUH MTOUCK
3KcTpemyma. Metof
MHOXUTeNei Jlarpanxa.

TIK-4.1, TIK-4.2, TIK-
4.3

Tema 10. MonenupoBaHue
XTC B nporpamMmHOit
cpene HYSYS

IIporpammHsBIi akeT
HYSYS . OcuoBHble
acriekTel HYSYS.

TK-4.1, TIK-4.2, TIK-
4.3

6. Coodepitcanue npakmuueckux 3aHamuil

He mpexycMoTpeHO y4eOHBIM TUTAHOM
7. Cooepoicanue nadopamopHvIX 3aHAMUIL

[{enbro 1a00paTOPHBIX 3AHSITHUM SBISETCS YCBOECHUE MOTYYEHHBIX TEOPETUUECKUX
3HAHUU. Y MEHUE aHAJIM3UPOBATH IIOCTABICHHYIO 3a/1a4y, UCII0JIb30BaTh KPUTEPUH IIPU
ontuMuzauuu paznuuHbix XTIl Ymenue npumeHsTh (QU3MKO-MaTeMaTUYECKHe
METOJbl JUIsl MPOEKTUPOBAHUS TEXHOJIOTMUYECKUX IPOLIECCOB, paboTaTh B KauecTBE
I10JIb30BATEIIS] IIEPCOHAIIBHOIO KOMIIBIOTEPA, UCIOJIb30BATh YHUCICHHBIE METOIBI IS
pelleHuss  MaTeMaTU4YeCKHUX  3aJad, MKCIIOIb30BaThb  SA3BIKKM U CUCTEMBI
OpOrpaMMHUpPOBAaHUS sl pelieHus MNpodeccHoHaNbHBIX 3a7ad, paboTaTh ¢
IPOrpaMMHBIMH CPEACTBAMHU OOIIETO HA3HAUYCHUS.



Ne Paznen Yacel HaumenoBanne nadopaTopHoii dopmMupyemble
n/n JUCIHUILIMHBbI padoThbI KOMIIeTeHIMH
Il cemecmp
1 Pasznen 1. 5 Tema 1. Marepuansubsie motoku. Pacuer I1K-4.1, T1IK-4.2, TIK-4.3
MonenupoBaHue CBOWCTB  KOMIIOHGHTOB M  CMECH
XUMHUKO- (JTaGopaTopusi XUMHUYECKHUX CHHTE30B
TEXHOJIOTUIECKHIX Nel12, KommbroTepHslii 3ai1, 29)
MPOIECCOB 5 Tema 2. Onepauuu pazaeneHusl. I1K-4.1, T1IK-4.2, TIK-4.3
Cemnapatop, 3-azusrii cemaparop
(JTaGopatopust ~XHMHYECKMX CHHTE30B
Nel12, KommbroTepHslii 3ai1, 29)
5 Tema 3. Oneparmn pa3aeneHus. [1K-4.1, T1K-4.2, [IK-4.3
TTokOMIIOHEHTHBINH NEJIUTEID
(JTaGopaTopusi ~XUMUYECKHUX CHHTE30B
Nel12, KomnbroTepHsii 3ai1, 29)
5 Tema 4. Cwmecurenr / BerBurens I1K-4.1, I1K-4.2, [1K-4.3
(JTaGopaTopusi XUMUYECKHUX CHHTE30B
Nel12, KommbioTepHsiii 3ai, 29)
I cemecmp
2 8 Tema 5. Onrumuzanyst TEXHOIOTHIECKOM I1K-4.1, T1K-4.2, I1K-4.3
CXEMBI mapogazHoi JeTUApaTauu
Metmnpenmikaponaona  (Jlabopatopus
XUMHYECKUX CHHTE30B Nell2,
KomnbrorepHsiii 3ai, 29)
Paznen 2. =
Y — 8 Tema 6. OnTuMH3aLMsA TEXHOIOTMUECKOMN I1K-4.1, I1K-4.2, [1K-4.3
HMIKO- cxeMbl paszneneHus Heptu (JIabopaTopus
N — XUMHUYECKHUX 3 CHUHTE30B Nell12,
HpOIECCOB KommnsrotepHsiii 3ai, 29)
8 Tema 7. OnTUMHU3AIHUSA TEXHOJIOTHUECKOM I1K-4.1, T11IK-4.2, [1K-4.3
CXEMBI TEPMHUYECKOTO KpPEKUHTa
YTJIEBOJIOPOJIOB (JTaGopaTopus
XHUMHYECKUX CUHTE30B Nell2,
KommbroTepHsiii 3a11, 29)
8. Camocmoamenvnasn paboma
Ne | Tembl, BBIHOCHMBIEC HA Yacel ®opma CPC ®opmMupyemMble KOMIIETCHIIUH
II/Il_|CaMOCTOSITEJILHYIO padoTy
1l cemecmp
1 [TonsiTHE ~ KOMIBIOTEPHOTO 11 KOHCIIEKT I1K-4.1, T1IK-4.2, [1K-4.3
MOJICITAPOBAHHUS
2 Onucanue XTIIL c 10 KOHCIIEKT I1K-4.1, T1IK-4.2, 11K-4.3
npuMeHeHueM JIYUII
3 | duddepenumanbabie 10 KOHCTIEKT [IK-4.1, I1K-4.2, 11K-4.3
YpaBHEHUSI B YaCTHBIX
IPOU3BOIHBIX
4 | OuddepeHnnanpHbie 10 KOHCIIEKT I1K-4.1, I1IK-4.2, TIK-4.3
YpaBHEHHMsI B  YaCTHBIX
MIPOU3BOIHBIX:
Kiaccu(uKaIys, rpaHuYHbIC
YCIIOBHS
5 PazHocTHBII MeTO peleHust 10 KOHCIIEKT I1K-4.1, T1K-4.2, TIK-4.3
JVUIl
I cemecmp
6 | Kypcogoii mpoekt 18 BrlinonHnenue KypcoBoro I1K-4.1, [1K-4.2, TIK-4.3
MIPOCKTA
7 Onrumuzanus 11 I1K-4.1, T1K-4.2, TIK-4.3
TEXHOJIOTUYECKON  CXEMBI MOJITOTOBKA J1a00PaTOPHOM
napoazHOH JeruapaTanuu paboTsr Ne5
MeTwiheHuIKapOnHoIa




8 | Onrumwusanus 10 MOATOTOBKA Ta0OpaTOpHOI
TEXHOJIOTUYECKOM CXEMBI paboTer Ne6 I1K-4.1, T1IK-4.2, TIK-4.3
pazzeneHus HepTH

8.1 Konmpons camocmoamenvrnoii pabomol

Ne | Tembl, BBIHOCHMBIE HA | Yacsl ®opma KCP dopmHpyeMble
n/n CaMOCTOSITEIbHYIO KOMIIeTCHIIUH
padoTy
1 KypcoBoii poekT 18 KOHCYJIbTUPOBaHUE, 1K-4.1, TIK-4.2, [IK-4.3
IIPOBEPKA, IPUEM
KYPCOBOT'O IIPOEKTA

9. Ucnosib30BaHUE PEHTHHIOBOM CHCTEMbI OLIEHKH 3HAHUH

[Ipyn oueHke pe3ynabTaTOB AEATENBHOCTH MAarucTpaHTOB B paMkax aucuuiuinHsl b1.B.04
«MopenrpoBaHHe U ONITUMHU3ALMS XUMUKO-TEXHOJIOIMYECKUX MPOLIECCOB» HUCIOJIb3YETCSl PEUTUHIOBast
cucrema. PeiftunroBas orenka (popMupyeTcst Ha OCHOBAHUU TEKYIIErO U MPOMEKYTOYHOTO KOHTPOJISL.
MaxkcuMaibHBIM 0a/uT BBICTABIISIETCS 3@ MIPUHLIMITHAILHO TPABUIIBHBIN U MOJIHBIN MOIXO0 K PEIICHUIO
33724 y9eOHOW MPAKTHKH, TPAMOTHOE M3JI0KEHUE U OPOPMIICHUE TIOTYYCHHBIX Pe3yJbTaTOB, IHUPOTY
OTBETOB Ha BCE IMOCTaBJICHHbBIE BOIIPOCHI.

MuHUMAaNBHBIN 0aJT OTpaXkKaeT MPUHIUITHAILHO MPABUIIBHBIN MOIX0/T MATUCTPAHTA K PEIICHHIO
OTJICNIBHBIX 337]a4 C YYETOM TOJHOTHI OTBETOB Ha IOCTABJICHHBIE B 33Ja4aX BOIPOCHI, JOMYIIEHHBIX
HETOYHOCTEH M OIIHOOK.

[ITkana nepeBojia MTOrOBOI0 PeUTUHIOBOTr0 6aita Rye B 4-0aJIbHYI0 CHCTEMY OLIEHKH 3HaHUH.

WuTepBan 6amioB pelTuHra Onenka
0<R, <60 «HEY0BJIETBOPUTEIILHO» (2)
60<R, <73 «yIOBIIETBOPUTENBHO» (3)
13<R, <87 «xoporrioy (4)
87<R, <100 «oTaHOY (5)
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OueHo4HbIe CpeACTBa Kou-Bo Banabr
min max
1 cemecTp
MeponpusiTisi TeKylIero KOHTPOJIA
[Mocemmenue nexuuit 10 6 10
JlaGopaTopHbIie paboThI 4 30 50
OK3amMeH 1 24 40
UTOI'O 60 100
2 cemecTp
OueHo4HbIE CpeacTBA
JIaboparopHbie pabOTHI 3 36 60
DK3aMeH 1 24 40
HUTOI'O 60 100
Kpurtepuu oieHKH KypcoBOro mpoeKTa:
OueHo4HbIC CpPeCTBA Banast
min max
MeponpusiTusi TeKyIero KOHTPoJIst
Brenenue 7 15
MopenupoBanue y3ia 12 20
O0paboTka SIKCIEPUMEHTAIIBHBIX JAHHBIX 10 15
3akiroueHue 7 10
3ammTa KypcoBOTO MPOEKTa 24 40
HUTOTO 60 100

10. Ouenounvie cpedcmea 011 meKyuie2o KOHMpPOJiA YCREBAeMOCHIU, NPOMENHCYMOUHOU
ammecmayuu no UMo2am 0C80eHUA OUCUUNTUHDL

OueHquHe Cp€acTBa Ijid IMPOBCACHUA TEKYHICTO KOHTPOJIA YCII€EBACMOCTH, l'IpOMe)KyTO‘-IHOfI arTecrTannuu
00yJarImUXCsl ¥ UTOTOBOHM (rOCYAapCTBEHHOW HWTOTOBOW) aTTeCTalluu pa3pabaThIBAIOTCS COTIACHO IOJOXEHHIO O
@DoHIaxX OLEHOYHBIX CPEJCTB, pACCMATPUBAIOTCS KaK COCTaBHAst 4acTh paboueit mporpaMMbl B 0(OPMIISTIOTCS OTACIHHBIM
JAOKYMCHTOM.
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11. Hughopmayuonno-memoouueckoe obecneuenue OUCUUNIUHbBL
11.1 Ocnoénas numepamypa
[Ipu wsydenun pucuumnuasl b1.B.04

«MOI[CJ'II/IPOBaHI/Ie n OIITHUMU3aAIUA XHUMHUKO-

TCXHOJIOTHYCCKUX MPOLHECCOB» B KAYCCTBC OCHOBHLIX HCTOYHHKOB I/IH(bOpMaI_II/II/I PCKOMCHAYCTCA

UCIIOJIb30BaTh CIAEAYIOIIYIO JINTEPaTypy:

OcHoBHBbIE HCTOYHMKH MHpOpMALUT

KoJu-Bo 3K3.

1. 3aBapyxun, C.I'. Maremarnueckoe MOAEIMPOBAHUE XUMHUKO-
TEXHOJOTMYECKHUX MPOLECCOB U anmnapaToB [ DJIEKTPOHHBIN pecypc]:
yaebHoe ocobue/ C.I'. 3aBapyxuH — DJIEKTPOH. TEKCTOBbIC JaHHBIC.—
HoBocubupck: HoBocubupckuii rocy1apcTBEHHBIM TEXHUYECKHUMA
yausepcureT, 2017.— 86 ¢.— Pexwum goctyna:
http://www.iprbookshop.ru/91236.html., o mapomo — IBC «IPRbooks»

OBC « IPRbooks »
http://www.iprbooks
hop.ru/91236.html.
—. Hoctyt ¢ mo6oii
TOYKH UHTEPHET TOCIIC
peructpauuu c IP-
anpeca HXTU

2. Kucens H.H. OcHoBsl komnbsioTepHoro moaenupoBanusi B CAIIP EMPro
[DnexTpoHHEI pecypc]: yueoHoe mocooue/ H.H. Kucens, A.A. Baranosa
— DIIeKTPOH. TEKCTOBBIE AaHHbIe.— PocToB-Ha-Jlony, Taranpor:
WznarensctBo FOxkHOTO (henepanbHoro yausepcurera, 2018.— 342 ¢.—
Pexxum noctyna: http://www.iprbookshop.ru/87738.html., o mapomo —
OBC «IPRbooks»

9BC « IPRbooks »
http://www.iprbooks
hop.ru/87738.html.
—. Hoctym ¢ iro6oii
TOYKH I/IHTepHeT I10CJIC

peructpanuu ¢ [P-
agpeca HXTHU

3. [lepepsa, O.B. KoMmbroTepHOoe MOICTUPOBAHUE CTATUICCKUX U
JUHAMHYECKUX PEKUMOB PaOOTHI PEKTU(DUKALIMOHHBIX YCTAHOBOK
[DneKTpOHHBIH pecypc|: MpaKTUYECKOe PYKOBOACTBO AJIsi TEXHOJIOTOB U
npoektupoBiukos/ O.B. Ilepepsa, T.H. ['apTMan — DneKTpoH. TEKCTOBBIE
nanasle.— Mocksa: Jlaboparopwust 3HaHwmi, 2018.— 206 ¢.— Pexum
noctyna: http://www.iprbookshop.ru/88482.html., no napono — 3bC
«IPRbooks»

9BC « IPRbooks »
http://www.iprbooks
hop.ru/88482.htmll.
—. Jloctyn ¢ nro6oit
TOUYKH I/IHTepHeT I10CJIC

peructpauuu ¢ [P-
agpeca HXTU

11.2 Jononnumensnaa numepamypa

B xauectBe JOITIOJIHUTCIIBHBIX HMCTOYHHKOB I/IH(l)OpMaHI/II/I PEKOMEHAYCTCA MCIIOJIb30BATh

CJIEIYIOLLYIO JTUTEPATYPY:

JlonoJIHUTEeIbHBIE HCTOYHUKH HH(POPMALUHU

KoJa-Bo 3Kks3.

1. Knunos, A.B. JIaGopaTopHBIil MPaKTUKYM 110 MAaTEMAaTHYECKOMY
MO/ICIMPOBAHUIO XUMHUKO-TEXHOJIOTHUECKUX MPOIIECCOB [ DIEKTPOHHBIIH
pecypc]: yuedHoe nocobue/ A.B. Kinunos, A.B. Manbirud — DeKTpoH.
TeKCTOBbIe AaHHble.— Ka3anb: KazaHckuil HallmoHaIbHBIN
MCCIIeIOBATENLCKUI TeXHONIOTHYecKkuid yHuBepcureT, 2011.— 99 ¢.—
Pexxum noctyna: http://www.iprbookshop.ru/63719.html., o maposmro —

9BC « IPRbooks »
http://www.iprbooks
hop.ru/63719.html.
—. Hocrym ¢ moboii
TOYKH WUHTEPHET T0CIIe
peructpanuu c IP-

Yuusepcurer UTMO, 2014.— 49 ¢.— Pexxum noctymna:
http://www.iprbookshop.ru/67284.html., no napomo — 3BC «IPRbooks»

3BC «IPRbooks» anpeca HXTH

2. Tynunpiaa, A.M. Metoabsl KoMmbioTepHOT0 MoaenupoBanust pusuueckux |IBbC « IPRbooks »
TIPOIIECCOB M CIIOXKHBIX CUCTEM [ DIIEKTPOHHBII pecype]: yueOHoe mocobue/ [http://www.iprbooks
AN. Tynunpina— DNeKTpoH. TeKcToBble nannble.— Cankt-Ilerep6ypr:  [hop.ru/67284.html.

—. Hoctym ¢ mo6oii
TOYKH UHTEPHET IOCIIe
peructpanuu c [P-
anpeca HXTU

11.3 Dnekmponnvie ucmounuxku uHgopmayuu
IIpu wn3ydennmn pucuuniauasl b1.B.04

((MOILGHI/IPOBaHI/Ie 1 OIITUMU3aIuA XHMHKO-

TEXHOJIOTUYECKUX MTPOLECCOB» UCIOIb30BAHUE FJIEKTPOHHBIX HCTOUHUKOB HH(pOpMaLUn
1. ®enepanbubiii mopran «Poccuiickoe oOpasoBanue» [DneKTpoHHBINH pecypc]. — Pexum
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http://www.iprbookshop.ru/87738.html
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nocryma: http://www.edu.ru/, cBo60IHBIH.

2. OenepaibHBIi MEHTP HMHPOPMALMOHHO- 0Opa30BATENBHBIX PECYpcoOB [DJIEKTPOHHBIN
pecypce]. — Pexxum noctyna: http://fcior.edu.ru/, cBo60aHBIH.

3. Undopmaunonnas cucrema «EauHOe OKHO mocTyma K 00pa3oBaTENbHBIM peECypcam»
[DnexTponHnsif pecype]. — Pexxum noctyna: http://window.edu.ru/, cBo6oaHBIH.

4, OGpasosarensupiii moptan mo xumuu «HIMUS» [Onextponsbii pecypc]. — Pexum
nocryma: http://himus.umi.ru/, cBO60HBIH.

5. ®enepanbHbIi WHCTHTYT IPOMBINUICHHOW COOCTBEHHOCTH [ONEKTpOHHBIH pecypc]. —
Pexxum nocryna: https:/fips.ru/, cBO6OAHBIA.

6. Hayunas onexkrpoHHas OubGimoreka [DnexkTpoHHbIH pecypc]. — Pexum pocryma:
https://www.elibrary.ru/defaultx.asp, cBo6o1HBI.

7.9BC IPR SMART: Pexum nocrtyna: http://www.iprbookshop.ru/

11.4 Cospemennsie npogheccuonanbHble 636l OAHHBIX U UHPOPMAUUOHHbIE CRPAGOYHbIE

cucmemsl

1. Baza nannsix. Tepmuueckue Koncranter Bemects [DnekTpoHHBIH pecypc]. — Pexum
nocryma: http://www.chem.msu.su/cgi-bin/tkv.pl?show=welcome.html, cBo6oaHBI}.

2. basza nanusix PubChem [DnextponHsiit pecypc]. — Pexum noctyna:
https://pubchem.ncbi.nlm.nih.gov, cBOG01HBII.

3. Basa naaneix NIST Chemistry WebBook[DnexkTponnsiii pecypc]. — Pexxum nocryma:
https://webbook.nist.gov/chemistry/, cBo601HBI.

4. @enepanbHas ciyx6a rocyJapCTBEHHOM CTAaTHCTHKHU [DIEKTPOHHEIH pecypc]. — Pexum
nocryma: https://rosstat.gov.ru, cBOO0IHBIH.

CoriacoBaHo:

3aB. OTAEIIOM % B.A1. Tapacosa
1o 6ubMoTEeYHOMY /<

00CITy’)KHBAaHHIO
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12. Mamepuanvho-mexnuueckoe obecneueHue OUCYUNTUHDL

Peanuzanus yueOHOM TUCHUTIIIMHBI TPEOYeT HATMYUS:

1. yuebHoro kabunera 29 «KoMIbIOTepHBIN 3a71» U KAOWHET IS CAMOCTOSTEIIbHON pabOThI

cryseHToB No29, B ToM yucie:

1)
2)
3)
4)
5)
6)
7)
8)
9)

Cucremusblii 0110k — ASUS TeK P5KLP-AM:;
Cuctemnsrii 6510k — Core 2 Duo E7400-Midi ATX 350;
Momnurop - LG TFT 20" W2043SE-PF;

Mouutop - Samsung 732N Black TFT 17/ ;

Ckanep — HP PI/A4 ScanJet G3010 USB (L1985A);
Xab - D-Link 10/100/1000mbps 24-port+2SFP+2*Gbl;
Beixon B Uuatepuer — mogaem De-Link DWA 110;
Monyinb coopa nanusix — MCJ/I-100;

[TpunTep - Samsung ML-1210;

10) IToBopoTHO-TIEpeABMKHAS MArHUTHO-MapKepHasi jocka Magnetoplan;

11) Cronbi-napTel.

2. KabuHeT KypcoBOTro MpOeKTUPOBaHUs (BBIIIOIHEHUS KypCOBbIX paboT) Ne4(:

1) OducHslii mxad;

2) CteH bl HAMISATHBIX TTOCOOUH 1o mpoekTupoBanuio XTIT;

3) YueOHO-MeTOAMYECKUE TOCOOHS U CIIPaBOYHAS JIUTEPATYPa;
4) Kcepokc — Canon NP 6317,

5) Cucremusrii 610k - Core 2 Duo E7400-Midi ATX 350;

6) Monwurtop — Acer V193WAb WIDE 19//;

7) Beixon B UuTtepuet — mogem De-Link DWA 110;

8) CToNbI-apThI .

JIuneH3noHHoOe MporpaMMHoe odecredeHne

Ne Haumenosanue KonnuecTtBo nuiieH3uit OcHoBanue
/1
1 Onepaunonnblie cucrembl: | Bece kommnbrorepHbie kiacesl B | [loanucka Ha

Windows XP ka0. 29 Microsoft
Windows 7 DreamSpark ot
IIpuioxenns: 28.07.2016.

Office 2003

Office 2010

3. JJaboparopust xumuaeckux cuHTe30B Nell2

Jaoopamopnas mebenv:

BBITSDKHOU mikad, cron amst BecoB CB-01, cremnax st XUMUYECKON TOCYABI, CTEIIAX s
XUMHUYECKUX PEaKTUBOB, CTOJIBI JaOOpPATOPHBIE, OCTPOBHBIC JTAOOPATOPHBIE CTOJIBI, JIAOOPATOPHBIC
CTOJBI-TyMOBI, JTa0OpaToOpHas CTOJI-MOMKa, mKad A TOKyMEHTAIUH, IKag METaNTHIeCKUH.

Oowenabopamopuoe 000pyoosanue:
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JTUCTUILISATOP -4, pH-metp HI 2215, BECHI naboparopuasie AJ-320 CE,
konbonarpesatens UT-4120, neyb MyQebHas, tepmoctat HT 30-M1 JULABO Gmbx,
xonoauasHuK Candy TSA 5143W, na6opatopusiii xpomarorpad JIXM-80, ALl — 6 kaHajibHOE,
TepMoIkad, TMepEeMENINBAIOIIEe YCTPOMCTBO C pEryJMpOBaHUEM dYacTOThl BpamieHus [[UB2,
MarHuTHas Memaiaka MM-5, usmepurens-perynsatop Ttemmneparypel TPM-1 ¢ mpeoOpa3oBaTenem
tepmoaniekTpuyeckum XA TIIK 184-00, reneparop Bomopoma I'BU-6, mukpoHnacoc, Kpuoctar
yIIIeKUCIOTHBIHN, BUCKo3uMeTpbl BITK-2, BITXK-4, moHOcTaT 1abopaTopHBIi,

Cneuuanu3zupogannsle yCmaHo8KU U CHEeHObL:

- naboparopHas ycraHoBKa «[Iuponus yrieBogopo10B», BKIIOYAIONIAs: PEAKTOP-MUPOIU3ED
IPOTOYHBIH, Ieub TpyOUaTas ¢ peryiasiropom temnepatypsl TPM-1, Hacoc go3arop, KOHAEHCATOD 2-
X XOZJOBOM, IPUEMHHUKH, CUETUUK ra3a;

- JabopatopHas ycTraHOBKa «Jlermapatanust CHOUPTOBY», BKJIIOYANOIIAS:  PEAKTOP
KaTaJUTHYECKUNA TPOTOYHBINA, [O3UpPYIOLIEe YCTPOICTBO, Meub TpyOuaTass C peryisTopoMm
temneparypsl TPM-1, Xo0JlOAMIBHUK MPOTOYHBIM BOJSHOM, YIJIEKUCIOTHBIA KOHIEHCATOD,
MIPUEMHUKH, CUETYUK ra3a;

- nmaboparopHasi ycTaHOBKa «KaTalinTH4ecKknii KpEeKHWHT YTIEBOAOPOIOBY, BKIFOYAIOIIAS:
pPEaKTOp KaTaIUTUYECKUI MPOTOYHBIN, JO3UPYIOIIEe YCTPOUCTBO, MeYb TpyOUaTast ¢ peryiasTopoM
temneparypsl TPM-1, Xo0JlOAMJIBHUK MPOTOYHBIM BOJSHOM, YIJIEKUCIOTHBIA KOHAEHCATOD,
MIPUEMHUKH, CUETYUK ra3a;

- naboparopHas ycraHoBKa <«OKuakogaszHble XUMHUYECKHE CHHTE3bD», BKIIIOYAOLIAS:
71ab0paTOPHBII peakTOp-CMECUTENb, NEPEMEIINBAIOIIEe YCTPOIMCTBO C PEryJlIMpPOBAHUEM YacCTOTHI
BpallleHUusl MEIIAJIKH, J03aTop, TEPMOCTaT LUPKYJISLUUOHHBIM, OOpaTHBIM XONOAWIBHUK,
po0O0OTOOPHHUK.

Pabouue mecma:

- AQHAIUTHUYECKOE OMpeAeNieHUE KOHIEHTpaluu (PYHKIIMOHATBHBIX TPYII OpPraHHYECKHUX
COCTMHEHUH TUTPOMETPHUUECKUM METOI0M (TTUTIETKH, OIOPETKH, JJabopaTOpHas IOCY/a);

- OTIpe/IeNieHre BA3KOCTH HEDTENPOAYKTOB U OpraHndeckux BerlecTs (Bucko3umeTpsl BITK-
2, TepMOCTaT);

- OmpeAeNeHUEe TEeMIEepaTypbl TMOMYTHEHUS He(TENpPOayKTOB METOJOM «XOJOAHOTO
CTEPXKHs» (KpUOCTAT, CHeIUATM3NPOBAHHOE JTA0opaTOpHOE 000PYI0BAHNUE);

- Xpomarorpaduyeckoe OmpeselieHne KOHIIGHTpAallMH CTHpPOJia B PEaKIMOHHOW CMecH
(xpomarorpad JIXM-80 (merexkrop [1M1]]), ALIII, xononka HacagouHas, renepatop Bogopoja 'BU-
6, Ta30BbIi OAJUIOH — T'eNnid, BCIOMOTaTeIbHbIe IPUHAICKHOCTH);

- Xpomartorpapudeckoe omnpeieJieHue aHUINHA B PEaKIMOHHON cMecH (xpomaTtorpad JIXM-
80 (merextop [TN), AL, xonoHka HacagouHasi, reHepaTop Bogopoaa 'BU-6, razoBsiii 6amion —
TeJINi, BCIOMOTaTeIbHbIC TPHHAJIC)KHOCTH);

- Xpomarorpadudeckoe onpeeieHue KOHIIEHTPAIUN OKHCH TIPOMTUICHA U TPOMTUICHTITUKOIIS
B peakimoHHoi cMmecu (xpomartorpad JIXM-80 (merexktop IIMJI), AILIIIl, xomonka HacamodHas,
redepatop Bojgopoaa 'BU-6, ra3oBsiii OAIJIOH — reNnii, BCIOMOTaTeIbHbIC TPUHAIIC)KHOCTH);

- OTIpe/IeNICHNe aKTUBHOCTH MOHOB Bostopoaa (pH-metp HI 2215, Habop a5mexTpo10B);

- IOTEHIIMOMETPUYECKOE TUTPOBAHHUE - OTIPEICNICHUE METOYHOTO YHCIIa B MOTOPHBIX Macax
(pH-metp HI 2215, nabop 31nekTpo0B);

- TMOTEHIIMOMETPUYECKOE THUTPOBAHHE - OMpPEIEICHHE MIEJIOYHOTO YHCIa B MPOCTHIX
nonusdupax okucu nponuieHa (pH-merp HI 2215, nabop s1exTpoaos);

- OlpenecHre aKTUBHOCTH U KOHIeHTparu nonoB: H+, Li+, Na+, K+, NH4+, Ag+, X+,
NO3-, ClO4-, F-, Cl-, Br-, I-, CN-, SCN-, Ca++, Bat+, Mg++, (Ca+Mg)++, Pb++, Cd++, Cu++,
Hg++, X++, CO3--, S-- (pH-metp HI 2215, Habop 31eKTpoaoB)

- ONpeaelieHHe BSA3KOCTH OPraHMYECKUX COEAMHEHHWH W/WiIKM cMmecel (TepMocTar,
BHUCKO3UMETPHI).

4. Tlomemenue [y XpaHEHUST © TPOPHIAKTHYECKOTO OOCITYyXHUBaHHS y4eOHOTO
obopynoBanus Ne512:

CroJbl, CTYII.
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[TasimpHast craHmus, HAOOpP MHCTPYMEHTOB, IWArHOCTHYECKUW wuHCTpyMeHT, [IK mms
JIMArHOCTUKN HEHCIIPABHOCTEM.

13. Obpazoeamenvhovle mexnonozuu

B npouiecce npoBeieHust ay IUTOPHBIX 3aHATUN PUMEHSIOTCS CIIEAYIOIINE 00pa3oBaTesibHbIC

TEXHOJIOTMH 00y4YeHHUsI (B MHTEPAKTHUBHBIX (popmax):

Tema Bun 3ansaTus WuTepaktuBHas Gpopma 4achl
Il cemecmp
MarepuanpHble TOTOKH. PacueT CBOWCTB JlabopatopHroe [Tpuém mabopaTtopHoit 4
KOMIIOHEHTOB M CMECH 3aHsITHE paboTsl Nel
Omnepanmn  pasgemenus. Cemapatop, 3- Jlabopatoproe [Tpuém mabopaTopHOit 4
(hasHbIl cemapaTop 3aHsITHE paboThl Ne 2
I cemecmp
OnTumuzanusi  TEXHOJIOTMYECKOM  CXEMBI JlabopatopHoe [puém mabopaTopHOit 4
napodazHoi JleruipaTaluu 3aHATHE paboTsr Ne5
MeTmidheHHIKapOuHoIa
OntuMu3anys — TEXHOJOTUYECKOH  CXEMbI JlaGopaTtopHoe [Tpuém nadoparopHoii 4
pasjencHus HeTH 3aHsATUE pabotel Ne 6
UTOIro 16
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