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PABOYAS NPOI'PAMMA

ITo mucummmue b1.B.JIB.02.02 TexH0JI0rMH IOJIYYEHUS CMa30YHbBIX Macel

Hamnpasnenue nmoaroroBku 18.04.01 «XumuyecKas TEXHOIOTHSD)
(mdp) (HauMEeHOBaHME)

I[Ipoduns/mporpamma «IIpoliecchl 1 TEXHOIOTHWH ITy6OKo#H nepepaboTkyu HedTH»
Ksanuduxamus (crenens) Bpimyckauka MAITMCTP

®dopma 00yueHUs] QUHO-3a04Hask

®dakynprer TeXHOIOTHYECKUI

Kapenpa  Hedrexumuueckoro cuaresa

Kypc, cemectp 1 Kypc, 2 ceMecTp

Yacel 3ay. elHHHIIBI
Jlekunu 8 0,22
JlaGopaTopHblie 3aHATHS 16 0,44
KOHTpPOJIb caMOCTOATENbHON paboThl
CamocrosTesbHas pabora 57 1,58
@opma aTTecTauuHy (Jackl Ha KOHTPOJIb) DOxk3amen (27) 0,75
Bceero 108 3

Huxuexamck, 2022 1.



Pabouas mporpamma coctaBieHa ¢ y4eToMm TpeGoBanuit DezmepanbHOrO rocynap-
CTBEHHOT0 00pa30BaTeIbHOIO CTaHJapTa BHICIIEro 00pa3oBaHUs

(Ne 910 ot 07.08.2020) mo HanpasieHuto 18.04.01 «XuMuyeckas TEXHOIOTHI»
(HOMep, J1aTa yTBEpHICHHS) (mndp) (HaUMEHOBAHHE HANpPaBJICHHA)

Ha OCHOBaHUU y4yeOHoro ruiana Habopa oOydaromuxcs 2022.

PazpaboTuuk nmporpaMmst:
JoteHT kadenpsr Hedrexumuueckoro cunTesa /,/ )27&&414/%(2 P. M. XycanHoBa

(J10JKHOCTB) 7 (noanmcs) (U.0. ®amunus)

Pabouas mporpamma paccMoTpeHa 1 onoOpeHa Ha 3acenanuu Kadenpsl Hedrexumu-
YECKOr'0 CHHTe3a, poTokoi oT 06 anpens 2022 r. Ne §

3aB. kadenpoi W P.3. ArzamoB
e OAIUCE) (U.0. ®amunus)




IHenu oceoenus oucuuniumol

Hensmu ocBoenus aucuuminael b1.B.JIB.02.02«TeXHOIOTUHM IOIYYCHUS
CMa30YHBIX Macel» SBISIIOTCA: (OpMUpPOBaHKUE 3HAHUM 0 Hanbosee 3PHEeKTUBHBIX
HOBEHIIMX pa3paboTkax B 00JACTH MOJYYEHHS CMa304HBIX Macell; MPOIECCOB U
CIIOCO0OB  (pYHKIIMOHUPOBAHMS, KOTOPBIE CBUIETEIBCTBYIOT O MPaKTUYECKON
1€J1€CO00Pa3HOCTH UCTI0JIb30BaHUS KOHKPETHBIX TEXHOJIOTUH (METO/I0B) B KAUECTBE
0a3bl 17151 AJAJIbHEUIIIEr0 pa3BUTHUS JAHHOU OTpaCiu.

2. Mecmo Oucuyunaunvt (MOOyan) 6 CHMPYKmMype  OCHOBHOU
o0pazoseamenvHOll NPOZPAMMbL

Juctmmmaa b1.B.JIB.02.02«TexH0a0Truy IOJYYSHUS CMA30YHBIX Macell »
orHocutcs kK wactu OOIl, ¢opmupyemoli ydacTHHKaMu 0Opa30BaTEIbHBIX
OTHOIIECHUN U (OPMHUPYET y MArucTpoB 1Mo HampapiieHnto noarotoBku 18.04.01
«XUMHUYECKask TEXHOJOTUs» Ha0Op 3HAHWM, YMEHUN, HABBIKOB U KOMITETEHLIUH.

Jns  ycnemHoro ocBoenusa auciuiuinabl  b1.B.J1B.02.02«TexHosnoruu
MOJIYYCHUS] CMa30YHBIX Maces» MaruCTpaHT 1Mo HarnpasieHuto moarorosku 18.04.01
«XUMHYECKasi TEXHOJIOTUS» [IOJDKEH OCBOWTh Marepual NPeAlIeCTBYIOMINX
JVCLIUTUIVH:

a) bl1.0.04 «OmpeneneHne COBPEMEHHOTO TEXHUYECKOTO  YPOBHS
XUMUYECKUX MPOU3BOACTB»

6) b1.0.06 «OcHOBHbIE TIpoIlECChI M COBPEMEHHOE ammnapaTypHOe
oopMIICHUE XUMHUUECKUX IMPOU3BOJICTBY

Jucuummaa b1.B.JIB.02.02«TexHOJ0ruyu MOJYYCHUS CMAa30YHBIX Macey»
ABJISIETCS  TPEAIISCTBYIOMIEM W HeoOXoauMa JUIisl  YCIEIIHOTO  YCBOGHHUS
MOCEAYIOIINX TUCIUIUINH:

a) b1.B.J1B.03.01 «OcHoBBI TpoeKkTHpOBaHUsA HedTenepepadaThIBAIOIIINX

TIPOM3BOJICTBY
6) b1.B.JIB.03.02 «OcHOBBI TNPOEKTHPOBAHUS TrazonepepadaThIBAIONINX
IPOM3BOJICTBY
3HaHu, MOy YeHHbIE npu U3yYCHUH JUCITUTUTAHBI

b1.B.JIB.02.02«TexH0JIOTMN _TOJYYEHHs] CMA30YHBIX MAaceil», MOTyT ObITh
UCIIOJIb30BAaHbl TPU  MPOXOXKAECHUU MPAKTUK MW  BBINOJHEHUU  BBIMYCKHOM
KBaJTM(DUKAITMOHHON PaOOTHI.

3.  Komnemenuyuu u unHOuUKamopvlt OOCHMUINCEHUA KOMNEMeHYUU
odyuarouezoca, hpopmupyemoie ¢ pe3yiomame 0C60€HUA OUCUUNTIUHDL

[IK-3 CmocoOeH BianeTh 3HAHWSIMH, [O3BOJSIONMIMMUA aHAIU3UPOBAThH
TEHJEHIIMM  PAa3BUTHUS  TEXHOJOTHH  HEPTEXUMUYECKUX  TPOU3BOJICTB,
COBEPIIECHCTBOBATh JEUCTBYIOIIME, BHEAPSATH HOBBIE TEXHOJOTMHW HA OCHOBE
pallMOHANIbHBIX U aIbTEPHATUBHBIX UCTOYHUKOB ChIPbS

IIK-3.1 3naer TECOPETUUCCKUEC OCHOBLI IIPOMBIIIIICHHBIX TCXHOJIOTHYCCKHX
mpoueccoB COBPECMCHHBIX HCq)TCXI/IMI/I‘{CCKI/IX IMPOU3BOACTB, OCHOBHBIC
HarpaBJICHUA Ppa3BUTHUA M COBCPHICHCTBOBAHMA TEXHOJIOTUH IMPOMBIIIJIICHHBIX
IMPOU3BOACTB, IHPHUHIUIIBI IMOCTPOCHHUA TEXHOJIOIHYCCKHUX CXEM ITPON3BOACTB,
CITOCOOBI pPaduOHAJIBHOT'O HCIIOJIb30BaHUA ChIPbiA 141 YTUWIN3allunu



IIPOM3BOACTBEHHBIX OTX0/I0B

[IK-3.2 VYwmeer pa3pabaTeiBaTh M COBEpPUIEHCTBOBATH TEXHOJOTHUIO
MPOU3BOJICTBA TPOIYKTOB OPTaHMYECKOTO M HEYTEXUMHUYECKOTO CHHTE3a;
pa3pabaThiBaTh  TEXHOJOTMYECKHE  CXEMBl  XHUMHYECKHUX  IMPOU3BOICTB;
aHaJU3UPOBaTh CHOCOOBI PAllMOHAIBHOTO HCIOJIB30BAaHUS CHIPbS U YTUIU3AIUU
MMPOU3BOJACTBEHHBIX  OTXOJOB, IPOBOJWTH  AHAJIM3  KOHTPOJISI  KAdyecTBa
TEXHOJIOTUYECKOTO IpolLecca

[IK-3.3  Brnageer  TEOpeTHMYECKMMH  OCHOBAaMH  MPOMBIIUICHHBIX
TEXHOJIOTHYECKUX TMPOIECCOB OPTaHMYECKOTO M HEPTEXMMHYECKOTO CHHTE3Q;
HaBBIKAMHM pa3paOOTKW W COBEPIICHCTBOBAHUS TEXHOJOTHMU MPOU3BOJICTBA
IPOJAYKTOB OPraHWYecKoro H HEPTEXMMUYECKOTO CHUHTE3a; MPUHIUIAMU
MOCTPOCHUSI TEXHOJOTHUYECKHX CXEM XHUMHUYECKUX IIPOM3BOJICTB; CHOCOOaAMU
pAalMOHAJIBHOTO  MCIIOJIb30BAHUS ChIPbSl M YTWIW3aLMU IPOU3BOJICTBEHHBIX
OTXOJIOB; CIoco0aMM aHajau3a KOHTPOJIA KauecTBa TEXHOJIOTMYECKOIro IMpoIlecca;
HABBIKAMH YCTPAHEHUSI TEXHOJIOTHYECKOTO Opaka

B pezynomame oceoenusn oucyuniunvl 00y4aOuuiica 00JMCeH:

1) 3naTh:

- COBpEMEHHBIE TEXHOJIOTUHU U 000PYIOBaHHE MTPOM3BOJCTBA CMa30YHbBIX Macen;

2) YMerTs:

- CHCTEMAaTHU3HpPOBaTh U 0000IIAaTh TUIOBBIE (IIO COCTaBY CHIPhS, MOIYy4aeMOMY
HPOIYKTY, HA3HAUYEHHIO) TEXHOJIOTHYECKHE TPOLIECCHI;

- CHHTE3MpOBATh ONTHMAIIbHBIE TEXHOJOTMYECKHE CXEMbl Ha OCHOBE aHalln3a
CYmECTBYIOIIUX TGXHOJ’IOFI/If/i, C OCJIbI0 MUHUMH3AIINN PACXOAHBIX KOB(l)(l)I/IIII/IeHTOB 1o
CHIPbIO, TIOTPEOJICHUIO DSHEPrOHOCUTENICH, CHIDKCHHIO TEXHOTEHHOW Harpy3Kd Ha
OKPYKAIOIIYIO CPeay.

3) Brnaners:

- METOAUKaAMHU c60pa, cucreMatTu3sanum U OUCHKHU I/IH(l)OpMaIII/II/I 110 COCTOSAHHUIO U
TCXHOJIOTHYCCKOMY OCHAIICHHIO He(bTeXI/IMI/I‘-IeCKI/IX IIPpOU3BOACTB.



4. Cmpykmypa u cooeprcanue oucyunaunst b1.B.J]1B.02.02«TexHonoruu

HOJIYYCHHUA CMA30YHBIX MACEI»

OO6mrast TpyTI0EMKOCTh TUCITUTIIMHBI COCTaBIsAeT 3 3a4eTHhIC eauHuIlbl, 108

qacCoOB.
Ne Paszpnen Buabl yueOHol OueHouHble
n/ | AUCHUIJINHBI = padoTsbl (B yacax) cpeacTsa JJs
n E Jlexumn | Ilpaktua | JlaGopa | KCP CPC npoBeAeHHs
3 €CKHE | TOPHBIE NPOMEKYTOTHO
3aHATUS | pabOThI narrecranuu
1o pasjejiam
1 | Hasnauenne w | 2 1 - - - 25 JlaboparopHas
pasBuTHE pabora,
HpoLeccoB KOJUIOKBUYM,
OYHCTKH JK3aMCH
MacCJISTHOTO
CBIpbs
2 | Texnonoruu 2 7 - 12 - 26 JlaGopaTopHas
POU3BOJICTBA pabora,
CMAa304YHbIX KOJUIOKBUYM,
MaTepHUaoB SK3aMeH
UTOIO 8 - 16 - 57
®dopma arrecTanuu | IK3ameH

5. Cooeprcanue neKUuOHHBIX 3AHAMUI NO memam C YKa3aHUEM

bopMUPYEMBIX KOMIIETEHIIUM

Ne Paszpnen Yacsl Tema Kpartkoe Nuaukaropsl
JUCHUILINHBI JIEKIIHOHHOI O coaepxxkanue JAOCTHKEHHUS
3aHSATHS KOMIIETEHIIU M
1 | Hasnauenue 1 Tema 1. Hasnauenne | HasHauenue u [1K-3.1
pa3BuUTHE u pasBuTHe | Pa3BUTHE IIPOLECCOB IIK-3.3
ImpoueccoB IPOIECCOB ITPOU3BOJCTBA
Mpoun3BOJACTBA NPOM3BOJICTBA MacCJIsIHOT'O ChIpbs
MAcCJIAHOI'O ChIpbA MAacCJISIHOT'O ChIPhsS
2 | Texnonorun 3 Tema 2. Metoasl | lemm  w  3amaum I1K-3.1
MIPOU3BOJICTBA OUHCTKH ouncTkH. OCHOBHEIE TIK-3.3
CMAa304HEIX Macel HEe(TEIPOIYKTOB MOKa3aTelM KadecTBa
HEPTETPOTYKTOB.
duzndeckue
IIPOLIECCHl OYUCTKU U
pasneneHus
He(TSIHOTO CBIPBSI.
IToTounas cxema
MIPOM3BOICTBA
0a30BBIX Macel
Teopernueckue

OCHOBBI ITPOIIECCOB

OYHUCTKH  HEPTIHBIX
(hpaxrmit c
HCHOJIb30BaHHEM

pacTBOpHUTEIIEH.




Cuutel

MEKMOJIEKYIISIPHOTO
B3aNMOJENCTBHSA

Tema 3. | CenekTuBHAs OUUCTKA

Texnomorus Macell,

CMAa304HBIX Macel neacdanbTH3aIms,

JIOOYHCTKA,

METOJIBI

nenapaduHu3aus U

TUAPOTCHU3AIINOHHBIC

6. Codeporcanue npakmuueckux 3aHAmMuil

[IpakTrueckue 3aHATHs HE IPENYCMOTPEHBI

7. Cooepotcanue nadopamopHvIX 3aHAMUIL

Lenbto mnpoBeneHUs J1aOOpPaTOPHBIX 3aHATUN SABISETCS (OPMHUPOBAHUE HAaBBIKOB
00pabOTKH MOJTYYEHHBIX PE3YyJIbTATOB, IUIAHUPOBATH U MIPOBOJAUTh XUMHUYECKHE IKCIIEPUMEHTHI,
QHIM3UPOBAaTh M TMPEACTaBIATh HMX B BUJE 3aKOHUEHHBIX HayYHO-HCCIEI0BATENIbCKUX

pa3paboOTOK.
Ne | Pazgen aucuuniuusl | Yac | Tema smadoparopHoro Kparkoe Nuauka
n/n bl 3aHATHSA coJep:kaHue TOPBI
AOCTHKE
HUSA
KoMIIeTe
HIMU
1 | TexHonoruu 8 KapbamuHas N3yuenune TEXHUKH
IMpoOn3BOJACTBA Z[eHapa(bI/IHI/BaLII/ISI 6630HaCHOCTI/I, TCOpUHU
CMAa304HBIX MAcCeJl naboparopuoii pa6orsr, | I1K-3.1
HOArOTOBKA ChIpbs, coop | TTK-3.2
yCTaHOBKH, mposenenue | JIK-3.3
OKCIICpUMCHTA, aHaJIn3
MOJIY4Y€HHOU CMECH
2 | TexHomornu 8 Ompenenenue uHjaekca | M3yuenue TEXHUKH
MpoOun3BOJACTBA BA3KOCTHU MacCc 6630HaCHOCTI/I, TCOpUU
CMAa304HBIX MAcCeJl naboparopuoii pa6orsr, | I1K-3.1
MOArOTOBKA ChIpbs, coop | ITK-3.2
yCTaHOBKHM, nposenenue | [1K-3.3
OKCIICPpUMCHTA, aHaJIu3
MOJy4eHHON cMecu
8. Camocmoamenvnas paboma
Ne | Tembl, BBIHOCHMBIE HAa CAMOCTOAITEIbHYIO padoty | Yacel | ®opma CPC | Unauka
n/n TOPBI
AOCTHIKE
HUS
KoOMIIeTe
HIMHU
1 Hemn u 3amaun oumctkd. OCHOBHBIE MOKazaTenu | 9 Koncnexrupos | ITK-3.1
KadecTBa HEPTENpoayKTOB. DU3MYECKHE TPOIIECCHI aHue, I1K-3.3
OYMCTKH M pasneneHus HepTsHoro ceipbs. Cocras, MOArOTOBKA K
(U3MKO-XMMHYECKHE M HKCIUTyaTallIOHHBIE CBOMCTBA JK3aMEHY




He(PTSIHBIX (hpaKImid.

XUMHAYECKHE METOAbl OYHUCTKU. OKOJOTHYECKHE Koncnektupos | I1K-3.1

aCTIEKThl OYHUCTKU HE(PTENPOTYKTOB. aHue, I1K-3.3
MOJrOTOBKA K
HK3aMEHY

IToTounass cxemMa ™POM3BOACTBA 0a30BBIX Macell. Koncnektupos | I1K-3.1

Teopernyeckue  OCHOBBI ~ IPOLIECCOB  OYUCTKH aHue, I1K-3.3

He(TAHBIX bpaximii c HCIIOJIb30BAHUEM MOJrOTOBKA K

pacTBOpHUTEIEH. Cusl MEXMOJIEKYJIIPHOTO IK3aMEHY

B3aUMO/CICTBHUA.

CenekTuBHasT  OYUCTKH  MACIAHBIX  (DPAKIIHA. Ionroroeka k | ITK-3.1

AnmapatypHoe  odopmienue.  IIpuHIunuaisHas nabopatopuoit | [1K-3.3

cxeMma. [IpumeHsieMble pacCTBOPUTENH JIJISl TOJTYICHUS pabote

OCTaTOYHBIX Macell

Teopernueckue OCHOBBI Aeac(anbTU3ALUN >KUIKUM [MoaroroBka k | I1K-3.1

mpornaHoM. AnmaparypHoe OQOpMIICHHE TIporecca naboparopuoit | I1K-3.3

neacdanbTU3ALNH. [IpuHnunuansHas pabote

TexHojoruueckass cxema. OCHOBHBIE IapamMeTphI

mpolecca.

CHmKeHue TeMmIepaTrypbl 3acThIBaHUS HE(TIHBIX Koncnexrupos | ITK-3.1

¢bpakumii. Metonbl aenapaguHu3anMK  HEPTIHBIX aHue, [1K-3.3

dpakuit U3 pacTBOpoB. TeopeTHUeCKHe OCHOBBI MOJITOTOBKA K

MeTtona aenapaduHuzanuu HePTIHBIX Gpakuuil u3 9K3aMeHYy

pactBopoB. OuKCTKa LEOTUTaMHU. TEXHOIOrHMYEeCKHe

CXEMBI, alaparsl.

Joounctka HedTAHBIX (pakuuii. AacopOrmoHHas Koncnexktupos | I1K-3.1

ounctka. TeopeTnyeckue OCHOBBL [ HapOOUHCTKA aHue, I1K-3.3

MacCJsTHbIX HePTIHBIX (QpaKIIHii. MOArOTOBKA K
JK3aMeHY

JUCIHUIIIINHBI

8.1 Konmpoab camocmoamenvHoil padomaul

He npeoycmompeno

9. chwzbsoeanuepeﬁmunzoeoﬁ cucmembnl OueHKuU 3HAHUU

[Ipu oneHke pe3yabTaTOB JEATEIBHOCTH OOydYarommxcsi B paMKax

b1.B.JIB.02.02«TexH0oJOruu IMOJYYEHUSI

CMAa304YHBIX Maccja»

UCIIOJIb3YETCSl PEUTHMHIOBas cucTteMa. PelTuHroBass oleHka (opmMupyercs Ha
OCHOBAHMM TEKYIEro U MPOMEXYTOYHOTrO KOHTposd. MakcumalibHOEe U
MUHHUMAaJIbHOE KOJIMYECTBO OAJIJIOB IO Pa3IMYHBIM BUJIAM YU4eOHOM paboThI OMUCAHO
B «llonoxenun o OATILHO-PEUTUHIOBOM CHCTEME OLICHKM 3HAHWM CTYJIEHTOB U
obecniedeHus kauecTBa yueOHoro nporeccay GI'bOY BO «kKHUTVY ».

IIpy u3yYeHUM JOHUCLMIUIMHBI  MPEIyCMaTpPUBAETCS  SK3aMEH, JBE
nabopatopHble paboThl U KOJUIOKBUYM. 3@ 3T KOHTPOJIbHBIE TOUYKH CTYJICHT MOYXKET
MOJyYUTh MHUHMMAJIFHOE U MAaKCUMAIbHOE KOJUYECTBO OAJIIOB (CM. TaONIHILY).

3a 3K3aMEH CTYZCHT MOKET MOIyYUTh MUHUMYM 24 6anna u MakcumyM — 40
0aJuIoB.

OueHuBarONIE MEPOTIPUATHS \ Koin-Bo \ bayer




| min | max
2 cemecTp
JIaGoparopHas paboTa 2 18 30
Komnoksuym 1 18 30
OKk3ameH 1 24 40
NTOTI'O 60 100

10. Ouenounwvie cpeocmea 0na meKyuie2o

KonmpoJist ycneeaemocmu,

NPOMENHCYMOUHOU ammecmayuu no UMo2am 0C60eHUs OUCYUNTUHDL
OneHoYHbIE CPENCTBA AJI MPOBEACHUS TEKYIIET0 KOHTPOJIS yCIIeBaEMOCTH,
MPOMEKYTOUHOM aTTecTaluu OOydYaroumxcsi M UTOroBOM (roCynapCTBEHHOMN
UTOTOBOM) aTTecTalMu pa3pabaThlBalOTCS COMIACHO ToJIokKeHUo o DoHmax
OILICHOYHBIX CPEJICTB, paCCMATPUBAIOTCS KaK COCTaBHAs 4acTh paboueil mporpaMmbl

)51 O(bOpMJIHIOTCSI OTACIIBHBIM JOKYMCHTOM.

11.Unpopmayuonno-memoouueckoe odecnevyenue OUCUUNIUHbL

11.1. Ocnoenasa 1umepamypa

[Ipy w3yyeHUH UCIUTUIAHBI

b1.B.JIB.02.02«TexXHOoJOruu NOJaYYECHUS

CMa30YHbIX _Macel» B KayeCTBE OCHOBHBIX HCTOYHUKOB HH(pOpMAIUU
PEKOMEH1YETCSl UCIIOJIb30BaTh CIACAYIOLIYIO JIUTEPATYPY.
OcHOBHBIE HICTOYHUKH MHPOPMALTHHT KoJ1-Bo 3K3.

1. TonnuBo, cMa30uHble MaTepuagbl U  TEXHUYECKHE
KHUAKOCTH : ydeb. mocobue [Dnekrponnbii pecypc] / A.H.
Kapramesuu, B.C. Toscteika, A.B. T'opaeenko ; moa pen.
A.H. Kapramesnua. — Munck : HoBoe 3Hanme ; M.:
NHOPA-M, 2018.— 421c.: wun. Pexum mocryna:
https://znanium.com/bookread2.php?book=917621

9BC «Znaniumy»
https://znanium.com/bookread2.php
?book=917621 Jloctyn ¢ mro6Goii
TOYKH I/IHTepHeT ocJjie perucTpanuu
IP-anpecos HXTHU

2. Kysuenopa, M.M. OGmas xumudeckast TexHosnorus. OCHOBHbBIC
KoHIlenuu mnpoektupoBanuss XTC : yd4eOHUK [DJIEeKTPOHHBIN
pecypc]/ .M. Ky3nenosa, Xapnamnuau X. 3., B.I'. IBanos [u xp.].

9bC «JIaub»
https://e.lanbook.com/reader/book/459
73/#1 Jloctym ¢ 1000 TOYKH

nocobwue : [16+] / B. I'. BmacoB. — Mocksa ; Bonoraa : Madpa-
WNwnxenepus, 2021. — 328 c. : ni., Tabmd., cxem., rpad. — Pexum
JIOCTYyTIA: 1o MTOITHCKE.
URL.: https://biblioclub.ru/index.php?page=book&id=617851 . —
bubmuorp.: ¢. 300-303. — ISBN 978-5-9729-0561-4. — Tekcr :

— CII6.: Jlamp, 2014. — 381 <c¢. Pexum pocryna:|lHTepuer mocne peructpamun |P-
https://e.lanbook.com/reader/book/45973/#1 anpecos HXTU
3.Bnacos, B. I'. [TonroroBka u nepepadotka HedTeit : yaeOHOe 9bC «YBO»

https://biblioclub.ru/index.php?page=
book&id=617851 Joctyn c¢ roboii

Toukn MHTepHET mocne perucTpanuu
IP-anpecos HXTU

2021. — 180 c. — ISBN 978-5-9729-0607-9. — Tekcr :
AJIEKTPOHHBIN // DnekTpoHHO-OMOnMMoTeyHas cucrema IPR
BOOKS [caifT]. URL:
https://www.iprbookshop.ru/114959.html.— Pexxum nocrymna:

3JIEKTPOHHBIH.

4.Bmacos,B.T". [Ipoueccnl cTaOMIN3aInu HedreH, 9BbC «IPR BOOKS»
ra30KOH/IEHCATOB U He(TAHBIX (pakumii : yueOGHoe mocobume /[https://www.iprbookshop.ru/114959
Bnacos B.I.. — Mocksa, Bonorna : Undpa-Unkenepus, |.html  Toctyn ¢ moGoii Toukm

Untepuer mnocne perucrpanuu  IP-

agpecoB HXTHU

Ju1st apTopusup. Ilonb3oBareneit

11.2. /lonoanumenvnasa numepamypa

B kauectBe JOIIOJTHHUTCIIBHBIX HCTOYHHKOB I/IH(l)OpMaIII/II/I PEKOMCHAOYCETCA
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UCIIOJIb30BaTh CJEAYIOLIYIO JIUTEPaATypY:

I[OI[O.]'[HI/ITCJILHLIG HCTOYHHUKHU I/IH(l)OpMaII]/II/I

KoJu-Bo 3K3.

1. Xapnammuoun X.D. OOm@as XMMUYeCKas TEXHOJIOTHSL.
Metoponorus MPOCKTHPOBAHUS XUMHKO-TEXHOJIOTUIECCKIX
nporeccoB [Onekrponnsiii pecype]. — CI10.: Jlans, 2013. — 448 c.
Pexxum nocrtyma: https://e.lanbook.com/reader/book/37357/#1

9BC «Jlaap»
https://e.lanbook.com/reader/book/373

57/#1 Jloctym ¢ 11000 TOYKH
WuTepHeT mocie peructparuu |P-
agpecoB HXTU

2. Torexun B. M., Tlorexun B. B. OcuoOBBI Teopun
XUMHYECKHAX TPOIECCOB TEXHOJOTHH OPTaHWYECKUX BEIIECTB U
HedTenepepaboTKu [DIEKTPOHHBIN pecypc]| : yueOHHK. — 3¢ u3fl.,
ucnp. u pon./B.M.Ilorexun,- CII6.: UsnatensctBo «Jlanby», 2014-
896 c. Pexum JIOCTyTA:
https://e.lanbook.com/reader/book/53687/#1

OBC «Jlanp»
https://e.lanbook.com/reader/book/536
87/#1 Jloctym ¢ 1r000# TOYKH
Wntepuer nocne peructpauuu IP-
anpecoB HXTU

3. XuMHUS ¥ TEXHOJIOTHSI TOIUIMB M Macell: Hay4HO-
TexXH. KypH. / PI'Y Hedtu u raza um. .M. I'yOkuna.- CILIA:
Springer Science, 2013-2018.

1 5k3.B 6u6n.0TA.B YHUILL
HXTHU

4. U3Bectust BY3. Xumusi 1 XuMu4ecKkast TEXHOJIOTHS :
Hay4.-TeXH. )XypH. / yupenutens: PI'bOY BIIO «VBanoBckuit
rOCy1apCTBEHHBIN XUMMKO-TEXHOJIOTUYECKU I
yHUBepcuTeT.- MBanoro, 1988-2019.

1 5k3.B 6uGn.0TA.B YHUILL
HXTHU

11.3. Dnekmponnvie uCmoYHUKU UHGOpMayuu

[Ipu wn3ydyenun pucuumiauHabl b1.B.JIB.02.02 «TexHoJIOTMH TOAYYEHUS

CMa30YHBIX Mace» PEKOMEHJIyETCSl HCIIOIb30BaHUE
uHdopMaIuu:

1. DenepanpHbii TOpTanm «Poccuiickoe 00pa3oBaHHE)

QJICKTPOHHBIX HCTOYHHKOB

[ DNeKTPOHHBII

pecypc]. — Pexxum nocryna: http://www.edu.ru/, cBo601HBII.

2. OenepanbHBI MEHTP HHPOPMAIMOHHO- O00pPA30BATEIBHBIX PECYPCOB
[DnexTpoHHBIH pecypc]. — Pexxum moctyma: http://fecior.edu.ru/, cBoOOIHBI.

3. Uuadopmarmonnas cuctema «EnnHOE OKHO JoCTymna K 00pa3oBaTEIbHBIM
pecypcam» [DnekTpoHHBI pecypc]. — Pexxum pocryma: http://window.edu.ru/,

CBOOOTHBIN.

4. O6pazoBatenbHbli noptai no xumuu « HIMUS» [DnexkTpoHHbIil pecypc].

— Pexum goctyna: http://himus.umi.ru/, cBOOOHBIM.

5. @enepanabHbI HHCTUTYT MPOMBIIIJIEHHONW COOCTBEHHOCTH [ DJIEKTPOHHBIN



https://e.lanbook.com/reader/book/37357/#1
https://e.lanbook.com/reader/book/37357/#1
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pecypc]. — Pexxum noctyma: https://fips.ru/, ceo60aHbIH.

6. HayuHnas sneKTpoHHas 6ubiroTeka [DneKTpoHHbIH pecypc]. — Pexum no-
crymna: https://www.elibrary.ru/defaultx.asp, cBo6oaHBI.

7. OBC «Znanium.com» — PexxuM nocrtyna: http://znanium.com

8. OBC «Jlanp» — Pexxum noctyma: http://e.lanbook.com/books/

9. 3BC «IPRbooks» — Pexxum pocryma: http://www.iprbookshop.ru

10. OBC «YHuBepcuterckass Oubnuoreka oHnaiH» — PexuMm moctymna:
https://biblioclub.ru

11.4 Cospemennsie npogpeccuonanvHole 6a3vl OGHHLIX U UHPOPMAYUOH-
Hble CHPABOYHbBIE CUCTEMDbL.

1. basa nannsix. Tepmudeckue Koncrants: BemecTs [DneKTpoHHbIH pecypc].
— Pexxum noctyna: http://www.chem.msu.su/cgi-bin/tkv.pl?show=welcome.html,
CBOOOIHBIH.

2. baza pamHeix PubChem [DnekTpoHHBIN pecypc]. — Pexum poctyma:
https://pubchem.ncbi.nlm.nih.gov, cBo6oAHBIN.

3. Basa gannbix NIST Chemistry WebBook[DnekTpoHHsIi pecypc]. — Pexum
nocryma: https://webbook.nist.gov/chemistry/, cBoGo1HBIHA.

4. ®eneparnbHas Ciyx0a rocyIapcTBEHHOH CTaTHCTUKH [DIEKTPOHHBIH pe-
cype]. — Pexxum moctyma: https://rosstat.gov.ru, cBO601HBIH.

Cori1acoBaHo:
3aB. oTAEIOM

10 6UBGIMOTEYHOMY ﬂ?

00CITy)KUBAaHUIO

Tapacosa B 1.

12. Mamepuanvro-mexnuuecKkoe obecneveHue OUCYUNIUHDL (MOOYNIA).

Peanusanus yueGHOM qUCUUIUTAHEI TpeOyeT HaMMuus ydeGHOro kabuHera
402 «MHTepaKTUBHBIN JEKLUOHHBIN 3a]1», B TOM YHCJIE!

CucreMmnslit 6110k - Core 2 Duo E7400-Midi ATX 350;

Momwutop — Acer V1I93WAb WIDE 197

ITpoektop — Epson EMP-X5;

MoOuUIBHBIN PYJIOHHBIM 3KpaH Ha IITaTUBE,

Brixon B UaTepHeT — Momem De-Link DWA 110;

Ha6op HarisaHsId ocobuit 1o 060py0BaHHIO 3aBOJIOB XMMHYECKO#H MPo-
MBIIJIEHHOCTH;

Cronbl-niapThl.

Peanusauus yuyeGHOM aucumIuMHBI TpeOyeT Hamuuus naboparopuu 112
«JlabopaTopuu XUMHUYECKUX CUHTE30B»

Jlabopamopnasa mebens:

BBITSDKHON mKkad, cton mis BecoB CB-01, cremnax A XMMHYECKOH I10-
CyJIBl, CTEJUIX Uil XUMHYECKUX PEaKTHBOB, CTOJbI JJaOOpaTOpPHBIE, OCTPOBHBIE
naGopaTOpHbIE CTOJIbI, JJaGOPaTOPHBIE CTONBI-TyMOBI, 1abopaTopHas CTON-MOMKa,



mKad a1 JOKyMEHTAIlMH, MKad MEeTaITHYECKUi.

Qowenadoopamopnoe 0oopyooganue:

muctmsatop -4, pH-merp HI 2215, Becst naboparopusie AJ-320 CE,
koJiboHarpeBatens UT-4120, neyb My denbHasl, tepmoctat HT 30-
M1 JULABO Gmbx, xonoamibHuK Candy TSA 5143W, n1abopaToOpHBIN
xpomarorpad JIXM-80, ALl — 6 kananbHOE, TepMoIIKad, MEPEeMEIINBAOIIEE
YCTPOMCTBO C peryJaMpoBaHHeM 4acToThl BpauieHus [IYB2, marauTHas memanka
MM-5, wusmeputenb-perynsatop temnepatypsl TPM-1 ¢ mnpeobpazoBatenem
tepmoasiekTpuueckuM XA  TIIK 184-00, renepatrop Bomopoma I['BU-6,
MHUKPOHACOC, KPHUOCTAT YIJIEKUCIOTHBIN, BuUcko3umeTpsl BIDK-2, BITK-4,
MOHOCTAT J1abOpaTOPHBIH,

Cneyuanu3zuposannvie yCmMaHo8KU U CHEHObL:

- naboparopHas yctaHoBka «IIuponu3 yrieBogopoaoB», BKIIOYAOINIAS:
pPEaKTOP-NIUPOJIU3EP MPOTOUHBIHM, MeUb TpyOUaTas ¢ peryysiTopoM TeMIepaTyphbl
TPM-1, Hacoc no3aTop, KOHAEHCATOP 2-X XOA0BOW, MPUEMHHUKHU, CYETYMK ra3a;

- nabopaTopHas ycTaHOBKa «Jlernaparauust CHOHUPTOB», BKIIOYAIOIIAS:
pPEaKTOp KaTAIMTUYECKUI MPOTOYHBIN, JO3UPYIOLIEE YCTPOMUCTBO, IEYb TpyOUaTas
Cc peryiastopoM Temmepartypsl TPM-1, XOmOauJIbHUK NDPOTOYHBIA BOJSHOM,
YIJIEKUCIOTHBIN KOHJIEHCATOP, MPUEMHHUKH, CYETUMK ras3a;

- nabopaTtopHas ycTaHoBKa «KaTalUTHUECKUI KPEKUHT YTJIEBOAOPOAOBY,
BKJIIOYAIOIIAs: PEAKTOP KATAIUTUYECKUN MPOTOYHBIN, TO3UPYIOIIEE YCTPOUCTBO,
neysb Tpyouaras ¢ peryasitopom temnepatypsl TPM-1, X0101UIbHUK MPOTOYHBIN
BOJISIHOM, YTJIEKUCIOTHBIA KOHAEHCATOP, IPUEMHUKH, CYETUUK Ta3a;

- nabopatopHasi ycTaHoBKa «KunkodaszHbple XHUMHYECKHE CHUHTE3bD,
BKJIFOYAIOLIAS: 7a00paTOpPHBIM  pPEaKTOP-CMECHUTENb,  IMEpEMELINBaIOIIEe
YCTPOMCTBO C pEryJMpPOBAaHMEM YacTOThl BpalllEHHS MEIMIAJKU, J03aTop,
TEPMOCTAT UUPKYJISALUUOHHBIN, 0OPATHBIN XOJOAUIBHUK, TPOOOOTOOPHUK.

Pabouue mecma:

- aHAJMTUYECKOE OMNpENIeJICHNE KOHIIEHTpAaluu (PYHKIIMOHAJIBHBIX TPy
OPraHUYEeCKUX COCIUHEHUM TUTPOMETPUUYECKUM METOJ0M (TUIETKU, OHOpPETKH,
nabopaTopHas ocyja);

- OmpeaesreHue BSI3KOCTH HEe(QTEeNpPOAYKTOB W OPTraHUYECKUX BEILECTB
(Bucko3umetpsl BITK-2, TepmocTar);

- ONpeJeleHue TEMIIepaTyphl MOMYTHEHHS HE(TENPOIYKTOB METOJAOM
«XOJIOAHOTO  CTepXKHS»  (KpUOCTAT, CHEIUAIU3UPOBAHHOE JabOpaTopHOE
o0opyI0BaHMeE);

- xpomatorpaduueckoe OmpejeleHue KOHIEHTPAIMK CTHpOja B
peakmmorHoi cmecu (xpomarorpad JIXM-80 (merexrop ITM]JI), ALIII, komonka
Hacajgo4Hasi, TeHeparop Bojgopoaa ['BU-6, ra3oBeiii OamioH — Tenwid,
BCIIOMOTaTEIbHbIE TPUHAJICKHOCTH);

- XpoMarorpauyeckoe OIpeleieHUE aHWIMHA B PEAKIHUOHHOM CMeEcH
(xpomartorpad JIXM-80 (nerextop [T1]1), ALIII, komoHka Hacago4Has, TeHEPATOP
Bojopona  I'BY-6, ras’oBpli  OaaIOH —  TeJMH, BCIIOMOTraTeJIbHbIE
NPUHAJIC)KHOCTH);

- XpoMaTorpapuyeckoe onpeeneHne KOHIEHTPAU OKUCU MPOINUJIeHa U
MPONUJICHTJIUKOJISI B peakuroHHOM cmecu (xpomartorpad JIXM-80 (merekTop




[T1JT), ALIIT, konoHka Hacago4uHasi, TeHepaTop Bogopoaa I'BU-6, razoBelit 6amioH
— TeJIM, BCIOMOTATENIbHbIE PUHAITIEAKHOCTH);

- OIpeJeJIeHne aKTUBHOCTH MOHOB Bogopoxa (pH-merp HI 2215, nabop
AIEKTPOJIOB);

- IOTEHIIUOMETPUYECKOE TUTPOBAHHUE - ONPEACICHUE IIEJIOYHOIO YHCIA B
MoTOpHBbIX Macnax (pH-metp HI 2215, Habop 31ekTpoaoB);

- IOTEHIIUOMETPUUECKOE TUTPOBAHHUE - ONMPEACICHUE IIEJIOYHOIO YHCIIA B
npocThiX nonmddupax okucu nponuieHa (pH-merp HI 2215, mabop anextpoioB);

- OINpeaecHNue aKTUBHOCTH W KOHIeHTpanuu noHoB: H+, Li+, Na+, K+,
NH4+, Ag+, X+, NO3-, CIO4-, F-, CI-, Br-, I-, CN-, SCN-, Ca++, Bat++, Mg++,
(Ca+Mg)++, Pb++, Cd++, Cu++, Hg++, X++, CO3--, S-- (pH-metp HI 2215,
Ha0O0P AJIEKTPOJIOB)

- OIpeJesieHuE BSI3KOCTU OPraHWYECKUX COEIMHEHUA W/MIUW cMecel
(TepMocTart, BUCKO3UMETPHI).

13. Oopa3zosamenvHvie mexHo102uu

Paszpnen Bup HNurepakTuBHas popma Yacol
Tema 3aHATHA ou/ou-
3a04/3a
04

KapOamunnas JlaGopatop | PaboTa B MainbIx rpynmax 6

nenapaduHA3aIus Has pabora

TexHonornu Jlexums [TpoGieMHas nexus 2

IIPOU3BOJICTBA

CMa304HbIX Macell
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