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1. BBEJIEHUE

[IporpamMa BCTYNUTENbHBIX MCHBITAHUM TIpelHAa3HA4YeHa I JIWII,
Kenamux noctynutb B Maructparypy DI'BOY BO «PXTY wum. [N
MenneneeBay 1o HampaBieHutro moxarotopku 18.04.02 — DHepro- wu
pecypcocOeperaromnme Mporecchl B XUMHYECKOW TEXHOJOTHH, HEPTeXuMUM U
OMOTEXHONOTUH M0 Maructepckoi nporpamme «Ludpossie TexHOMOTHM IS
XUMUKO-(hapMaleBTUYECKUX U OnodapMalieBTUUeCKUX MPOU3BOACTBY.

[Iporpamma pazpabotana B coorBercTBUM C [lopsigkoM opraHuzauuu u
OCYHIIECTBJICHUS  00pa30BATENbHON  JESATENIBHOCTH 10  00pa3oBaTEIbHBIM
porpaMmam BbICIIEr0 0Opa3oBaHUs — MporpammaM OakalaBpHara, MporpaMMam
CHELUAINTETa, NpOorpaMMaM MarucTparypbl (yTB. MNpukKazoM MuHHCTEpCTBA
oOpazoBanus u Hayku P® ot 5 anpens 2017 r. Ne 301).

[Iporpamma  pekoMeHIyeTcss sl MOATOTOBKA K  BCTYNHTEIbHBIM
UCIIBITAaHUSIM  BBIIIYCKHUKOB 0OakajaBpuaTa WM CHEUUaJIUTeTa KJIACCUYECKUX
YHUBEPCUTETOB, TEXHUYECKUX U TEXHOJOTMYECKHMX BY30B, B OCHOBHBIX
o0pa3oBaTeIbHBIX MPOrpaMMax IMOATOTOBKH KOTOPBIX COJEPKATCs JUCLUIUIMHBI
(Momynu), pabouyue MporpaMMbl KOTOPBIX aHAJIOTHMYHBI [0 HAUMEHOBAHHUIO U
OCHOBHOMY COJIEP>KaHHIO pabOYMM MporpammaM NEPEeYUCIIEHHBIX HUXKE Y4eOHBIX
JUCIUIUINH 10 YPOBHIO OakanaBpuara.

Copmepxanue  mporpaMMbl  0aszupyercss Ha  CIEAYIOIIMX  Y4EOHBIX
JTHUCUUTUIMHAX, penoaaBaeMbix B PXTY um. .. Menneneena:

1. «IIpoueccel U anmapaTsl XUMHUYECKONH TEXHOJIOTHM», KOTOpPasi OTHOCUTCS
K 0a3oBoii yactu Oinoka «JlucuumnianHsl (MOIYJIH)» OCHOBHOM 0OOpa30oBaTENIbHOM
IporpaMmMbl  MOATOTOBKM  0OakajaBpoB MO  HaMpaBlIeHUIO «ODHEpPro- W
pecypcocoOeperaromue Mnporecchl B XMMHUYECKON TEXHOJOTMU, He(PTEeXUMHUHU WU
onorexHosorun» (peaepanbHblil rOCYJapCTBEHHBIM 00pa30BaTeNbHBIA CTaHAAPT
BoIciero oopazosanus (OI'OC BO));

2. «O01mas XxuMrUYecKasi TEXHOJIOTH, KOTOpasi OTHOCHTCS K 0a30BOM 4acTu
omoka «/lucuunauHel (MOAYNHM)» OCHOBHOM 00pa3oBaTENbHOW MPOrpaMMBbI
MOJIFOTOBKM 0OakanaBpoOB IO HaNpaBleHUI0 «DHEpro- M pecypcocOeperaroime
MPOLIECCHl B XUMUYECKOW TEXHOJIOTuH, Heprexumun u Ouotexnomorum» (OGI'OC
BO);

3. «MopenupoBaHue 53HEPro- M pecypcocOeperaroumx MIpoLeccoB B
XUMHYECKOM TEXHOJIOTUH, HEPTEXUMUU M OUOTEXHOJOTHUH», OTHOCALICHCS K
0a3oBoil wactu Onoka «JlucumruiHbl (MOIYNH)» OCHOBHOM 0Opa3oBaTEILHOM
nporpaMMbl  TMOJTOTOBKM ~ OakajgaBpOB 10  HaMpaBJICHUID  «ODHEPro- U
pecypcocoOeperaroiye Mporecchl B XUMHUYECKOH TEXHOJOTHM, HEPTEXUMHUH U
ouotexnonoruny (GI'OC BO);

4. «Metoapl KUOEPHETUKH XUMHUKO-TEXHOJIOTHYECKUX MPOLIECCOBY, KOTOpast
OTHOCUTCS K BapuMaTUBHOM uacTu Osioka «JlucuurmimHel (MOAYJM)» OCHOBHOMU
o0Opa3oBaTeIbHON MPOTPaMMBbI MMOJATOTOBKH OaKaJaBpOB 10 HAMIPABICHUIO « DHEPTO-
U pecypcocOeperaronuye npouecchl B XUMUYECKOW TEXHOJIOTHH, HEPTEeXUMUU U
ouorexnonorun» (OI'OC BO);

5. «OcHOBEI KI/I6€pHeTI/IKI/I N CUCTCMHOI'O aHaJIn3a XUMHUKO-TCXHOJIOI'MYCCKHNX
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MIPOIIECCOBY, OTHOCSIIEHCS K BApUATUBHON YacTH OJ10Ka «J[MCIIMIIIMHBI (MOTYIIN )
OCHOBHOM  00pa3oBaTelbHOM  MpPOrpaMMbl  MOATOTOBKM  OakajlaBpoB IO
HaIpaBJIeHUI0 «JHEPro- M pecypcocOeperaroime Mpolecchl B XUMHYECKOM
TexHoJIoTuH, HepTexumuu u ouorexHosorun» (GI'OC BO);

6. «MHbOpMallMOHHBIE CHUCTEMBbl XpaHCHHS M OOpaOOTKH JaHHBIX,
OTHOCSAIIEHCS K BapuaTUBHOM ydacTu OJioKa «/lucuurmiuHbel (MOAYIIN)» OCHOBHOM
o0pa3oBaTeIbHON MPOTPAMMBI IMOATOTOBKU OaKaIaBpOB MO HAMIPaBICHUIO « DHEPTO-
U pecypcocoOeperaroiye Mmporecchl B XUMUYECKON TEXHOJIOTHH, HEPTEXUMHUU U
ouotexHoiorun» (OI'OC BO);

7. «Hanounxenepusi B (papManieBTUUECKUX TEXHOJIOTHUAX», OTHOCSIIEHCS K
BapUATHUBHOMN 4acTu OJioKa «/[MCIUIIIMHBI (MOTYJN)» OCHOBHON 00pa30oBaTeIbHOM
IIPOrpaMMbl IOJrOTOBKH OakanaBpoB 10 HanpasieHuto « Hanounxenepus» (OI'OC
BO).

[Iporpamma BKIIFOYAET MEPEYEHb BOMPOCOB K BCTYIUTEIbHBIM UCIBITAHUSAM
U TIEPEYEHb PEKOMEHYEMON OCHOBHOW U JOTIOJIHUTEIBHON JIUTEPATYPBI.

BerynurensHble UCTIBITAaHUS TPOBOJATCA B (hOpME YCTHOTO 3K3aMeHa I10
HK3aMEHAIMOHHBIM OWiieTaM, KaXKIbIH M3 KOTOPBIX BKIIOYAET JBa 3aJaHUsl U3
CJIEYIOLIUX JIBYX TUCIMIUIMHAPHBIX OJIOKOB:

biox 1. MoaenupoBaHue 3HEPro- M pecypcocOeperammx MpoLUeccoB U
MH(QOpMAITMOHHBIE CHUCTEMbl B XHUMHUYECKOW TEXHOJOTUM, HEPTEXUMHH U
OMOTEXHOJIOTUH.

brnox 2. Ilpomecchl W ammapatbl B XMMHYECKOW H (hapMareBTUYECKOM
TE€XHOJIOTUSIX.

2. COJEP)KAHME ITPOTPAMMBI BCTYIIUTEJIbHBIX UCTIBITAHUM

2.1 baok 1. MoaeupoBaHue JHEPro- U pecypcocoeperammnx NpoueccoB U
HHGpOPMALMOHHBIE CUCTEMbI B XUMHYECKON TEXHOJIOTMH, HePpTeXuMum u
OMOTEeXHOJIOTHH
2.1.1 MoaeaupoBaHue IJHEPIo- U pecypcocoeperaommx
NMPOLECCOB B XUMUYECKOH TEXHOJIOTUM, He(pTeXUMHUHU U OUOTEXHOJIOTHH

Pa3gen 1. MaremaTuueckue MoaeIu

Omnpenenenve. B3anMocBs3b MareMaTHUeCKUX W (U3HUYECKUX MOJICIICH.
[TpubnamKeHHbIN XapakTep MaTeMaTUUeCKuX Mojienied. JlomynieHusi, MpuHUMaeMbIe
NpU TOCTPOCHUM MareMmaTudeckod mojenu. Kiaccudukanus maTeMaTH4YeCKUX
MOJIEJIEN 1o BPEMEHHOMY (cTarmoHapHbIE, HECTAI[MOHAPHBIE,
KBa3MHECTAllMOHAPHBIE  MOJIEIM) W MPOCTPAHCTBEHHOMY  MpPHU3HAKYy  (C
COCPEIOTOUYECHHBIMU TTApAMETPaMHU, C PACIIPEACICHHBIMU NTaApAMETPAMU, TYECUHbBIC
Mozenu). OmpeneneHre W KiacCUPUKAIMS HEUPOCETEBBIX MOJAENCH. Tarbl
pa3pabOTKN HEUPOCETEBBIX MOIEICH. ATOPUTMBI O0yUYEHUS.

Paznen 2. IlpuHUMNBI TOCTPOEHHUS] MATEMATHYECKHUX Mojejieil W 3ITanbl
MaTeMaTH4YeCKOIr0 MOJACJIUPOBAHMS



YpaBHEHUs, OTpaKAIOUIME OCHOBHBIE 3aKOHBI COXPAHEHHUS MAcChl, SHEPIHH,
UMITyJIbCa, TIEPEHOCca, YCIOBUS paBHOBECHs, orpannueHus. Juddepennumanbuas u
WHTETpajbHas  3alldChb  3aKOHOB  coxpaHeHus. lIpuMeHeHne  Teopembl
Octporpanckoro-I'aycca misi BeiBoja JguddepeHnnanbHoll  GOpMbl  3aKOHOB
coxpaHeHus. [loctTaHOBKa HAYAJIIBHOTO ¥ TPAHUYHBIX YCIOBUIA.

N3yuenne XUMHUKO-TEXHOJIOTHYECKUX IIPOLIECCOB METOJ0M
MaTeMaTUYECKOr0 MOJIEIIMPOBAHUS. JTAIlbl MATEMATHYECKOTO MOJEIUPOBAHUSA:

a) CocTaBieHHME MATEMaTUYECKOTO OMHUCAHUSl AHAJTUTHYECKUM CIIOCOOOM,
AMITUPUYECKUM CIIOCOOOM, AHATUTUKO-AMITUPUUYECKUM CITIOCOOOM.

06) Bribop Meroma pemieHHs. AHATUTHYECKHE W YHCICHHBIE METOJIBI.
W cTOYHMKN BO3ZHUKHOBEHUS MOTPEIIHOCTEH. AHAIN3 CXOAUMOCTH UTEPAIMOHHBIX
MeTon0B. Peanuzainus BBIOpAaHHOTO METOJA pPEIICHHS B BHJE aJITOpUTMA.
PazpaboTka mporpaMMbl pacdyeTa Mo aJirOpUTMYy.

B) YCTaHOBJIEHUE aJEKBATHOCTU MOJeIU MO 00bekTy. CTaTUCTUYECKHuE
TUIOTE3bl M TPOBEPKA THUIOTE3 MO CTAaTUCTUYECKUM Kputepusam. Kpurepun
YCTaHOBJICHHSI aICKBATHOCTH OJTHOOTKIIMKOBBIX 1 MHOTOOTKIMKOBBIX MOJEIIEH.

r) Koppekuust Mmoaenu no pe3ysibTaraM HaKOTUIEHHON WH(OpMaIuu.

[Ipumepsl.

Paznen 3. bJouHBbIii NPUHIUN NOCTPOEHUS] MATEMATHYECKHX Mojesei
XHMHKO-TEXHOJIOTHYECKHUX MPOLECCOB

[IpencraBiieHre MaTeMaTHYECKOTO OIMMCAHUS B COOTBETCTBHE C OJOYHBIM
npuHiunoM. OCHOBHBIE OJIOKM, COCTaBJISIOIIME OIMCAHHE IIpoIlecca M HUX
B3aUMOCBS3b. OTpakeHHue MPUHITUIIOB CUCTEMHOI'0 aHaJIu3a B 0JI0OYHOM TOAXO0MC K
MMOCTPOEHUIO MATEMAaTUYECKUX MOJEIICH.

2.1.2 UndopmManuoHHbIE CUCTEMBbI B XUMHUYECKOH TEXHOJI0T UM, HePTeXUMHUH
U OMOTEXHOJIOTHH.

Paznen 1. CucreMHBbIH aHAJIU3 XUMHYECKUX MPOLIECCOB

Hepapxrueckue ypoBHU aHaIM3a U UCCICAOBAHUA XUMHYECKUX TPOILIECCOB.
OcCHOBHBIEC TTOJIXOBI K IIOCTPOSHUIO MOJIEICH PEaKTOPOB U K PEIICHUIO TTPOOIeMBI
MOJICITUPOBAHUS OJTHO- M MHOTO(a3HBIX XUMHUYECKHX TporeccoB. Kiraccudukanms
MaTEMaTUYECKUX METOJ0B MOJAEITUPOBAHUS MPOMBIIIIJICHHBIX ITPOIIECCOB.

TeopeTnueckue OCHOBBI CHUCTEMHOro aHain3a. OCHOBHBIE TMOHSTHS O
MPUHIMIIAX CHUCTEMHOIO AaHaliu3a XUMHYECKMX MpoleccoB. MareMmaTuyeckue
METOJIbl pEUICHHUS YypaBHEHUM Mojened. CTpyKTypHass W mOapaMeTpudecKkas
uaeHTU(PUKALIS MOIETICH.

Paznen 2. UndopManuoHHbIE CHCTEMbI, MOAEJIH MPeACTABJIEHUS JAHHBIX, 0a3bI
JTaHHBIX

Onpenencare u kKiaccupuranus 0a3 JaHHBIX. TEXHOJIOTMHM W ATallbl
MPOCKTUPOBaHMS 0a3 JaHHBIX. MeTO bl MpEe/ICTaBICHUS JaHHBIX (HepapXUdecKue,
CETeBbIC, pPEJSALMOHHBIC, TMOCTPEIAMOHHbIC). KoMIbIOTEpHBIE CpEeACTBa IS

IMOCTPOCHHUA 633 JAHHBIX. AJII‘OpI/ITMBI ITIOHNCKa I/IH(i)OpMaHI/II/I B HUX. OCHOBHEIE
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MaTeMaTHYeCKUe METOAbl 00pabOTKM MacCHBOB JaHHBIX, XapaKTEpPUCTUKA H
o01acTh MPUMEHEHUs Kaxkaoro meroaa. CucreMsl ympaBiieHUs 06a3zamMH JTaHHBIX:
OCHOBHBbIE (DYHKIMH, apxurekrypa. Cuctemsl ynpaBieHHMs O0a3aMu JIaHHBIX:
OCHOBHBIE (DYHKIIMH, apXUTeKTypa. CHCTEMbl BU3yalu3allui JaHHBIX.

IlocTaHOBKa 3ajauu yHPABICHUS XHMHMKO-TEXHOJIOIMYECKUM ITPOLIECCOM.
Perynmupyemass nepemeHHas. YIpaBislolMe W BO3MYLIAIONIIME BO3JECUCTBUS.
Cucrema aBtomaTnueckoro peryiaupoBanusi (CAP). Cucrtemsl ynpaBieHUs
nabopatopuoii uHdopmanueii, JIMMC (Laboratory Information Management
System — LIMS). Jlns permeHus Kakux 3agad UCIONb3yeTcs. Da3pl KU3HEHHOTO
nukia JIMMC B coorBerctBum ¢ 'OCT P 53798-2010 CrannapTHOE pyKOBOACTBO
1o 1a00paTOPHBIM UH(OpPMaIMOHHBIM MEHEKMEHT-CUCTEMaM
(JIMMC)Konuentyanenass mozens JIMMC. Meroasl KOHTpPOJISI M yNpPaBICHUS
XUMHUKO-(hapMaleBTHUECKUMU U OnodapManeBTUYEeCKUMH TTpousBoacTBamu. ERP
u SCADA cucrembl. OCHOBHBIE NPUHIUIBI M 3aJa4dl TEXHOJOTHH aHAIHU3a
nporeccoB (Process Analytical Technology, PAT). Meroast on- u in-line
MOHHUTOPHUHTIA POLECCOB.

CraTucTueckue MeTo/ibl 00pabOTKM MEIMUMHCKUX JaHHbIX. [loHsATHA
apaMeTpUYECKUX M HenmapamMeTpUYeCKuX Kpurepues. [IpoBepka cTaTHCTHYECKUX
runore3. Merox AMCIEpCHOHHOrO aHanu3a. Buael Moxenei. Cymma KBagpaToB
tuma I, I, Hl u IV. Kputepuu. MeToa KoHTpacToB.

[Tonck KOIMYECTBEHHBIX COOTHOILIEHUI CTpyKTypa-cBoiicTBO (Quantitative
Structure-Activity Relationship, QSAR). Tlonsartus ngeckpunrtopa. Busl
MOJIEKYJIIPHBIX  JECKPUOTOPOB. MeToAbl TMOCTPOCHHUSI MOJENEH CTpYKTypa-
CBOICTBO M UX KpaTKas xapakTepuctuka. [ToHsTHe BHYTpU- 1 MEXXUHIUBUAYATbHOU
M3MEHYMBOCTHU B nomnysiiuu. [lonstre koppensiuu u koBapuanuu. Koagduument
JIMHEWHOW KOPPEISALNHA, MHOKECTBEHHON KOPPEIISILIUU.

Paspnen 3. [IporpaMMHbIe NaKeTHI AJIs1 IPOEKTHPOBAHNS, MOACTHMPOBAHUS H
pacyéTa XUMHMKO-TEXHOJOTHYeCKUX MPOLECCOB U MPOU3BOJCTB

ITaketbr ASPEN kak npuMep KOMMEPUYECKHX MAKETOB JJISI IPOECKTUPOBAHHUSA
XUMHUKO- TEXHOJIOTUYECKHX, (papMalieBTHUECKUX, HedTenepepadaThIBaIOIINX
npou3BoacTB. CocraB naketoB ASPEN. IIpoekTpoBaHNE TEXHOIOTHYECKUX CXEM.
HYSYS — kak ogun u3 nakeroB ASPEN. Ilpumepsl 3agau MopenupoBaHus U
MPOEKTUPOBAHUS XUMHUKO-TEXHOJIOTMYECKUX MPOLIECCOB U CXEM.

[Iporpammusiii  komruiekc CHEMCAD nnst monmenupoBaHusi M pacuera
TEXHOJIOTHYECKHUX CXEM.

[Taketst ANSY'S niis penienust 3a1a4 MOACTMPOBAHUS TEUCHHS KUIKOCTEH U
ra3oB, M&K(pa3HbIX B3aUMOJICHCTBUN U TEINIOOOMEHOM METOAAaMHU BHIYHCITHTEIHHOM
ruapoanHamukn. ANSYS Fluent — kak oguH u3 nakeToB ANSYS. Pemenus
ANSYS nns mexanuku aedopmupyemoro tBepaoro tena. ANSYS Mechanical —
Kak oJuH U3 nmaketoB ANSYS.

2.2 Baok 2. Ilpouecchl 1 annmapaThl B XUMU4YecKoi U papManeBTHYECKOM
TEXHOJOTUSX
2.2.1 Ilpouecchl M aNNapaTbl XUMHYECKOH TEXHOJIOTHH
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Paszpnen 1. O0uue 3aKOHOMEPHOCTH THAPOAMHAMUKH

CBoiicTBa  XuMAKOCTEH. 3aKOH  BHYTpEHHEro TpeHus  HproToHa.
JluHamuueckuid U KUHeMaTHuecKui Kod(pduiueHTsl BsizkocTu. Kimaccuduxarms
KUJKOCTEM.

PexxnMbl IB>KEHMSI )KUAKOCTEH. XapaKTEpPUCTUKU TEUEHUS KUAKOCTEU IO
TpyOomnpoBogam. [Ipodunu ckopocreit npu pazHbIx pexumax. Mojaenp CIIoIHON
cpenbl. OCHOBHBIE THIPOJMHAMHUUYECKUE BEJIIMYMHBI. YPaBHEHUE HEPA3PBIBHOCTH.
VYpaBuenue Ditnepa u HaBpe-CroKca.

Teuenue xunkocreil no Tpydam u kaHanam. IlneHounoe Teuenue.
Koadppunuents! Tpenus. ['uapaBanueckue MalivHbl.

OcCHOBHBIE napameTpbl paboThI TUAPABIAYECKHUX MalInH:
IPOU3BOAUTENIBHOCTh, HAINOP, MOIIHOCTb, KIJ. DHEPreTHUYECKUil CMBICH Hamopa
Hacoca. BricoTa BcackiBaHuUs Hacoca. SIBJIeHHE KaBUTAIIMHU U €T0 MPEAOTBPAILECHUE.

Pa3nen 2. TunoBble MOJeIH CTPYKTYPHI NOTOKOB B aNllIapaTax HelpepbIBHOIO
AeHCTBUSA

Mopnenb uaeanbHOTO cMmelieHud. BeiBon nuddepeHnuanbHoro ypaBHEHUs
Mozaenu. Monens WACATBHOIO BbITECHEHUA. BbIBOA nuddepeHmanbHoro
ypaBHeHus: mozenu. llepenatounas ¢yHkuus moaenu. CpaBHUTENbHAs OLEHKA
UJCAIBHBIX MOJIETIEH.

Sueeunas Mozenb. BbIBOJ ypaBHEHHMs INPENENBHOIO IEpexoja K MOIEIH
UJICAIBHOTO BBITECHEHHS.

Hubdysnonnas wmonens. KoMOuHUpoBaHHBIE (MHOTOMApaMETPUUYECKUE
mozenn). baitnacupoBanue. [locnenoBarenbHOE U ApAIEIBHOE BKIIOUEHHUE TUYEEK
UJCAIBHOTO CMEIIECHNS U BBITECHEHUS.

Paznen 3. 'uapomMexaHnyeckune Mpouecchl

Kiaccudukanus )KuaKux U ra30BbIX T€TEPOTSHHBIX CHCTEM: CYCIICH3HH,
AMYJIBCHUH, TICHBI, TIBUIA, TYMaHbl. MaTepuaabHbIi OajaHC MPOIIECCOB pa3/IeeHUS
TETEPOrCHHBIX CUCTEM.

Buemmnss 3agavya runppoauHaMuki. O0TekaHue TBEpAbIX Tell. TedeHue uepes
HETIOJBUKHBIEC 3€PHUCTBIE CIIOU.

I'uaponuHamMuka  TMCEBAOOKKEHHBIX  (KUMSIIMX) ciaoeB. OCHOBHBIE
XapaKTEPUCTUKHU TICEBAOOKMKEHHOTO CJIOS. 3aBUCUMOCTH TMOTEPU JABJICHUS OT
CpPEIIHEN CKOPOCTH MOTOKA.

IIpoueccsl  oTcTamBaHuMs MMOJA ~ JCUCTBHEM CHJIbI  TsDKECTH. Pacuer
IIOBEPXHOCTH OCAXIACHUSA. Y CTPOHMCTBO HENPEPHIBHO ACHUCTBYIOLIETO OTCTOMHUKA.

®dunpTpoBaHue cycrien3uil. OCHOBHOE ypaBHEeHHUE (UIbTpoBaHUs. Busl
(UIBTPOBAIILHBIX  Ieperopojiok. DmIbTpel 00BEMHOTO ¥ IMOBEPXHOCTHOTO
JICUCTBUSL.

Pasznen 4. TepMoannamMuyecKue npouecchbl

Cucrema M COCTOSIHUE CUCTEMBI. YpaBHEHUs! cOCTOsHUs. DHeprud. Pabdora.
Tennora. HyseBoii 1 mepBbIii 3aKOHBI TEPMOIMHAMUKH. PaBHOBECHBIC U 0OpaTUMBbIE
po1ecchl. BTopoii U TpeTnid 3aKOHbI TEPMOJAUHAMUKHU. DKCEPIHUSl.
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OcCHOBHBIE TEMJIOBBIE MPOLIECCHI: HATPEBAHHE-OXJIAXKIEHUE, KOHJIEHCAIHs,
ucnapenue. TeruioBble OalaHChl MpPU M3MEHEHHMM U 0e3 M3MeHeHHi (ha30BOTO
COCTOSIHUSI TerioHocuTeneil. [IpAMOTOK M MpOTHBOTOK TeIIOHOcUTeNel. Pacuer
CpeaHel IBHXKYILEH CUITbI ITpoliecca Teruionepenadn. CpeHsis IBUKYIIas cujia npu
IPSIMOTOKE U MPOTUBOTOKE TETIJIOHOCUTEIEH.

TemnonpoBoIHOCTh, KOHBEKTUBHBIN TEIJIOOOMEH, TEIMJIOBOE H3IIy4YEHHUE.
3akon ®Dypre u ypaBHenue Oypne-Kupxroda.

Temnoornaua u temonepenaya. MatemaTuueckoe onucaHue, (GU3NUecKui
CMBICT  KOX(QQUIUEHTOB, TEMIIEpaTypHbId TIpagueHT. JIBwxKymas cuia.
KoadunumenTs! TEooTnayn U UX pacyeT IpU JBWKEHUU B TpyOax M KaHajax.
BnusiHre ruipoMHaMUYECKOTO PEKUMA TEUEHUS TEIJIOHOCUTENS Ha KOO QULIUEHT
TerooTaauu. PacyeT TernooOMeHHBIX anmnapaTosB.

Pa3znen 5. MaccooOMeHHbIE TPOLECCHI

Knaccudukanus npouecco maccoooMeHna. CriocoObl BBIpaKEHUSI COCTABOB
¢a3. PaBHoBecHbIe ycnoBus MaccooOMeHa. Juddysus, 3akon Ouka. YpaBHEHUs
HEpa3pbhIBHOCTU, KOHBEKTUBHOW muddysuun. JIpwkymme cuibl. [loHarue o
MaccooTnaye u Macconepenade. CooTHoLIeHHME MeXay KodpduuueHTaMu
MaccoOTIauM ¥ Maccorepenayn. Pacuer cpeHeil ABMXKYIIEH CHIIbI Macconepeaayu.
MartepuanbHplii O6aaHc ¥ ypaBHEHUE pabodeil JTUHUK TpU Maccomnepenade (Ha
npumepe adcopOiuu). Tumbl aGCOPOIMOHHBIX aNMapaToB U UX MAaTEeMaTHYECKOe
onucanve. MUHUMaJIBHBIN pacxo] abcopOeHTa.

Pacyer BBICOTBI MacCOOOMEHHBIX allllapaToB Ha OCHOBE TMOHSTHS
TEOPETUIECKON CTyIeHU pa3aeneHus. [loHsaTue yncia equHuI] IepeHoca U BHICOTHI
CAVHMIIBI TIepeHoca. PexTudukanuoHHbIe ammapaThl WU uX TUIbL. CpaBHEHHE
MPOIIECCOB MPOCTON TMEPEeroHKu W pekTudukanuu. Pacuer pekTU(HUKAIMOHHBIX
anmapaToB.

2.2.2 O01mas XuMu4ecKas TeXHOJI0rusl

Pyp1l. Xumuueckuii npouecc

Knaccudukanus XUMHUYECKHX MPOLIECCOB MO XMMHYECKUM M  (ha30BbIM
npuzHakaMm. Hepapxuueckas CTpyKTypa XuMmuueckoro mnpouecca. Crpykrypa
MaTeMaTHYECKOW MOJEIN XUMUYECKOTO MPOLEecca.

['oMOreHHbIi XUMUYECKHNM TTPOLIECC. 3aBUCUMOCTH CKOPOCTH MPEBPAILLICHUS
ChIPbsl OT KOHLIEHTPALIMM, CTENEHHU MPEBPAIICHUS U TeMIEpaTypbl Uil MPOCTBIX
oOpaTUMBIX W HEOOpaTUMBIX peaklHil. AHaIUTHYECKOEe U Tpaduyueckoe
u300paxkeHre HSTUX 3aBUcHUMOCTedl. OCHOBHBIE TIOKa3aTead T'OMOTE€HHOTO
XMMHUYECKOTO IIpollecca CO CJIOKHOW pPEakUed: CTENEeHb IPEeBPALLCHUS,
CEJIEKTUBHOCTB, BBIXOJ LIEJIEBOIO NPOAYKTA. BiMsHMEe Ha OCHOBHBIE IIOKAa3aTeln
KOHIEHTPALMH, ITOPSAJKA PEAKIIUHA U TEMIIEPATYPHI.

[Tonsatue onTuManbHbIX TeMmieparyp. ONTUMalIbHbIE TeMIEpaTypbl s
0OpaTUMBIX U HEOOPATUMBIX IK30- U SHAOTEPMUUYECKUX PEAKLIUH.

['eTeporeHHbI XUMUYECKHM TIpoOIecC «ra3 (KUAKOCTB) - TBepAoe». Mojienb

«CXKUMaromasiacia C(bepa» H MOJACIb «CKUMAIOIICECCA  AOpPO». Cxema wu
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MaTEeMaTU4YeCKOe OMMCAaHUe MPOIECCOB B 00enx mopensx. [[ns obenx mopenein —
HaOroaeMasi CKOpOCTh, BPEMsI TIOJTHOTO TPEBPAIEHUS, TUMUTHPYIOIIAsT CTaIus,
CIocOObI MHTCHCU(UKAIIUH.

['eTeporeHHblii XUMUYECKUN Tpoliecc «ra3 (KHAKOCTb) - SKHAKOCTHY.
CTpykTypa M MaTeMaTHYeCKO€ OMHCaHHWE IMpolecca ¢ MEMJICHHOW W OBICTpO
peakuueil. Pexxumebl nporiecca, Habto1aeMasi CKOpOCTh, ITyTH UHTEHCU(UKAIUY.

Katanutnuecknii Xummudecknii npouecc. [ eTeporeHHbpIi KaTain3 Ha TBEPIOM
katanu3arope. CTEneHb HUCNOJIb30BaHUA BHYTPEHHEW MoOBepxHOCTU. llyTm
WHTEHCU(DUKAITUY KaTaTUTHICCKUX MPOIIECCOB.

Pa3nes 2. Xumuyeckue peakTopbl

Knaccudukanus XuMUYECKHX peakTopoB. DYHKIHMOHAIBHBIE 3IIEMEHTHI
peaktopa. OOwmuMi BUJ MaTeMAaTUYECKOM MOJENIN XHUMHUYECKOIro IIpolecca B
peakTope. XHMHYECKHE PEAKTOPbl — UIACATBbHOIO BBITECHEHMs, HWIEaJIbHOIO
CMEILEHHs HENPEPBIBHOIO JACHCTBUS, HIACAIBHOIO CMEIICHUS IEPUOIUYECKOTO
JnercTBusA. MareMaTH4ecKoe ONMCAaHUE HM30TEPMUYECKOI0 U HEU30TEPMUUYECKOTO
npoluecca B peakTopax Bcex TUNoB. CpaBHEHUE UX MEXY COOOM.

Kackan peakTopoB ueabHOTO CMEIICHNS. AHATMTUYECKUN U TpapuuecKuit
METOJBI pacuera KacKazaa.

SBmeHne  TEIIOBOM  YCTOWYHMBOCTM B XMMHYECKOM  PEaKTOpe.
HeonaHo3HaYHOCTh CTalMOHAPHBIX PEXUMOB. CHOCOOBI yNpPaBIIEHHS TEIJIOBBIM
PEKUMOM.

Pa3nen 3. XumMuueckoe Npou3BoACTBO KAK XUMHKO-TEXHOJIOTHYECKasi CHCTEMA
XTO)

Onementl XTC, THUIBI TEXHOJIOTHYECKUX CBsi3el, (PYHKIIMOHAIbHbBIC
noacucteMmbl. OcHoBHbIe cBoiictBa XTC, cocrosaue XTC (HaAEKHOCTD,
0€30MacHOCTh, yCTOWYUBOCTD, IP(HEKTUBHOCTH ).

Ananu3 XTC. Pacuer XTC — marepuanbHbie U TETIOBBIE OamaHChl. DOpMbl
npeCcTaBiIeHUs OAJIaHCOB.

Cunrez XTC. OnrtumanbHOE COEAMHEHWE XUMHUYECKHUX PEAKTOPOB
pa3IMYHOrO TUIa. MartemMaTrndeckue u 3BpucTrudeckue metonsl cuHreza XTC.

Konmnenmuu sHepro- u pecypcocoepexenus npu cuateze XTC:

— IIOJIHOE HUCTOJIb30BAHUE ChIPBEBBIX PECYPCOB;

— MUHUMHU3AIUS OTXO/I0B;

— IIOJIHOE UCTOJIb30BAHNUE SHEPTETUYECKUX PECYPCOB;

— ONTUMAJIbHOE UCIOJIb30BaHUE 000PYAOBaHMUS.

XapakTepucTUKa NPUEMOB I PEATU3ALMN dTUX KOHIEIINN.

2.2.3 Ilpouecchl U annapaTthbl B papManeBTHYECKHUX TEXHOJIOTUSAX

Paznen 1. TexnHosormu u  000pyAOBaHHUsl, MCIHOJIb3yeMble  Ha
(papManeBTHYECKOM NIPOU3BOACTBE

Omnpenenenue yekapcTBeHHOro cpencrsa. Kiaccuukanus nekapcTBEHHBIX
CPEICTB IO MPOMCXOXKJEHUIO, CUie (papMakoJoruyeckod akTuBHOCTU. [loHsTHE
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7036l JIEKapCTBEHHOTo  cpeactBa. Kmaccudukammss  mo3.  OmnpeneneHue
aexapcTBeHHON (opmbl. Knaccudukaius nekapcTBEHHBIX (GOPM MO arperaTHOMY
COCTOSIHHIO, B 3aBHCUMOCTH OT IIyTH BBeJeHusA. Jlucrnepconorudeckas
KJIacCU(UKaLUs JTEKAPCTBEHHBIX (DOPM.

[Topomku kak jexapcTBeHHas (gopMma. TexHomoruu M oOOpyAOBaHUE IS
Ipou3BOACTBa NOpowKoB. JlekapcTBeHHas Qopma Tabnetku. Kiaccudukanus,
OCHOBHBbIE TpeOOBaHUs, NpeabsBisieMble K TabseTtkaM. CTaguu NpPOU3BOACTBA
tabnerok. Kilaccupukanus BcromMoraTeNlbHbIX BELIECTB, HUCIOJIB3YEMBIX IpU
pou3BOACTBE TabJeTOK. OCHOBHBIE CTAaIWM MPOLECCOB CYXOTrO M BIIAXHOIO
rpaHynupoBaHus. MexaHu3Mbl BiIaXHOW Tpanymsiuuu. OOopymoBaHue s
TpaHyJIMpPOBAHUS — TPAHYJATOPBI, CpaBHEHHE UX TUMOB. OOIIME MPUHIIMUITBI
COBMEUICHHBIX mpoueccoB. IlpermyinectBa W HEAOCTATKH  COBMEIIECHHBIX
npoueccoB. Onpenenenne U crnocoObl TabmetupoBanus. CTaguu MNPECCOBAHUS
nopoikooOpa3Hbix  MarepuasioB. Krnaccudukanmss u  nOpuHOMO — ACHCTBUS
TabJIeTOUHBIX MalIH. HaHeceHne NiIeHOYHbIX MOKPBITUN Ha TaOJIETKU U MEJUIETHI.
Metonel u oOopynoBaHue JUIsl HaHEceHHMs] NOKpbITHH. IlpuHuum nefcTBus.
JlepexTsl MOKpBHITHA W NPUYMHBI MX BO3HUKHOBEHHA. JlekapcTBeHHas Qopma
karcynbl.  Omnpenenenne u  kiaccuduxanus.  OcHOBHblE — TpeOOBaHMUS,
IpeabaBIsIEMble K Karcyiam. Marepuansl, NPHUMEHsSEMbIE I W3TOTOBIICHHUS
obosouku Kancynel. CTaauu TMOMy4YeHHsI TBEpAbIX Karcyn. lIpomecc cymiku B
XUMHKO-(hapmarieBTHUeckol 1 6uodapmaneBTuueckor orpaciu. CTaauu CyIIKH.
Kpurepun 11 BeiOOpa criocoda cymku. Bakyymnas temsoBas cynika. BakyymHo-
cyOnumanuoHHas cyimika. PacnbuiuTenbHas Cylka.

JlekapctBennast ¢opma wmaszu. Kiaccudukanus wmazedl MO  COCTaBy,
KOHCHUCTEHLIMH, Ha3HAYEeHHIO, O0JAaCTH NPUMEHEHUS, XapaKTepy NECUCTBUS, THUILY
Ma3eBbIX OCHOB, THIY JUCHEpPCHBIX cucteM. (OcHOBHbIE TpeOOBaHUS,
npeabsBisiemMble K MazsaMm.  Kiaccudukaumss mMaszeBbix  ocHOB.  Cranuu
TEXHOJOTMUECKOTro Mpoliecca MPOU3BOICTBA Ma3el U MpUMEHSIEMOE 000pYI0BaHHE.

JlexapctBenHnass ¢opma dkcTtpakThl. Kiaccudukamuss ©W  OCHOBHBIE
TpeOOBaHMs K SKCTpakTaM. MeTo bl OTyueHUs! )KUJIKUX SKCTPAKTOB: MEPKOJISALUS,
PENEepPKOJIALMS, PpENepKosAlus C JEJNEeHUEM ChIpbs, JpoOHas Malepanus.
[TpuHLMIIBI METOOB M IpuUMeHseMoe oOopyaoBaHue. CrocoObl MPUTOTOBICHHUS
OMYJIBCHUH U CYCIIEH3UM.

JlekapctBeHHast gopma aspozonu. Knaccudukamus mo TUIY MOJydaeMoi
JUCIIEPCHOW CHCTEMBI, CIOCOOY BBEIEHUS, BHUAY ad’pO30JIbHOM CHUCTEMBl U
OCHOBHbIE TpeOOBaHUA K a’po3ossiM. TpeOoBaHus K mporneisieHTaM. MeTobl
HAIOJIHEHUSI a’pO30JbHBIX OamioHoB. (CTanuu TMPOU3BOJCTBA  a’3PO30JIbHBIX
aexkapcTBeHHbIX (opm. JlekapctBenHas ¢opma copeu. OrnpezneneHue U
Kjaccuukanus IO MEXaHW3My paclbUIeHUsT M MecTy HaHeceHus. Craauu
NPOU3BOJACTBA crpeeB. VHraisuuoHHbIE CHOCOOBI BBEACHHS JIEKAPCTBEHHBIX
BellecTB:  HeOynal3epbl, HWHIAUBUAYAIbHbIE JO3MPOBAHHBIE  a’PO30JIbHBIC
WHTJIATOPBI.

Paznen 2. Bomo- M BO3ayxa MNOATOTOBKAa Ha (apManeBTHYECKOM
npou3BojaAcTBe TpeOoBaHUS K KAa4eCTBY BOABI M BO3JyXa Ha (hapMaleBTHUECKHUX
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npeanpusatusx. OOopymoBaHWe I  OYMCTKH  BO3AyXa. [E€XHOJIOTHU U
000pyI0BaHUE UCTIOIb3yEeMbIE MPU BOJIOTIOTOTOBKE.

3. Bonipochbl K BCTYNHMTEIbHBIM HCIIBITAHUAM 110 MATUCTEPCKOI MporpaMmme
«u¢poBbie TEXHOJIOTHMH AJI XUMUKO-(PapMaleBTUYECKUX U
onodapManeBTHYIECKHUX IPOU3BOACTB

[lepeyeHb BOMPOCOB BCTYHHUTENIBbHBIX HCIBITAHWNA BKJIIOYAET BOMPOCHI I10
CJIEYIOIUM Y4eOHBIM KypcaM, OTHOCSIIMMCS K 0a30BOil M BapHaTUBHON YacTIM
po(heCCHOHANBFHOTO IMKJIA TUCIUIUINH OCHOBHOM 00pa30BaTeNbHON MpOrpamMMbl
MOATOTOBKM OakKaJlaBpOB MO HamNpaBJiCHUIO «IDHEPro- U pecypcocOeperaronime
MPOLIECCH B XUMUYECKON TEXHOJIOTHH, HEPTEXUMUU U OMOTEXHOJIOTHI» TPOodHIIsa
«Hudpossie TEXHOJIOTUH VISt XUMHKO-(hapMarieBTHIECKUX u
OouogapmMalleBTUUECKUX TPOU3BOACTB» (B COOTBETCTBUM C (heaepajbHbIMU
roCyJapCTBEHHBIMH 00pa30BaTENIbHBIMU CTAHJAPTAMH BBICIIETO 0Opa30BaHUs
(®I'0OC BO)) no nBym Omokam:

biok 1. OcHOBHBIE TIpoLiecChl U 000PYAOBAaHUE XUMUKO-(hapMaleBTUYECKHUX
1 6nodapMaleBTUYECKUX MPOU3BOJICTB

brox 2. IludpoBeie TexHONOTMH i XUMHKO-(DapMalleBTHUECKUX H
OnodapMaleBTHYECKUX MPOU3BOJICTB

baok 1. OcHoBHble Tponeccbl W 000pyIOBaHMEe  XMMMKO-
(papManeBTHYCCKUX U OHOPaApMALIEBTHYECKHX NPOU3BOJICTB

1. Omnpenenenue JIEKAPCTBEHHOTO CpeACTBa. Knaccuduxarus
JICKapCTBEHHBIX CPEJACTB IO MPOUCXOKACHUIO, cuiie (HapMaKoIOTHIECKON
akTUBHOCTHU. [ToHSITHE 03B! IeKapcTBEHHOTO cpecTBa. Knaccudukarus 103.

2. Ompenenenue JiekapcTBeHHOW (Gopmbl. Knaccudukarus nekapcTBEHHbBIX
dbopM MO arperaTHOMy COCTOSIHHMIO, B 3aBUCUMOCTH OT IIyTH BBEJICHHS.
Jlucniepconornyeckas Kiaccu(puKaius JIeKapCTBEHHBIX (OPM.

3. JlekapctBennas  ¢opma mopomku. Kmaccudukaiuys, OCHOBHBIE
TpeOOBaHUsI, TPEABABIAEMbIC K TOpoIIKaM. MeToabl MOJy4YeHUsT MOPOUIKOB U
OCHOBHOE 000PY/IOBaHUE.

4. JlexapctBenHnas Qopma Tabnetrku. Knaccudukarus, OCHOBHBIE
TpeOoBaHUsl, TpeAbsBisieMble K TaOneTkaMm. CTaauu TPOU3BOJICTBA TaOJIETOK.
Knaccudukanus BcoMoraresbHbIX BEIIECTB, UCIOIb3YEMBIX MPHU MPOU3BOJICTBE
Ta0JIEeTOK.

5. Cyxas wm BnaxHas rpanyisnus. MexanuzMmbl (QopMuUpoBaHUS TpaHyJI.
OcHOBHOE 000pYAOBAaHUE U MPUHIIUI €TI0 PaOOTHI.

6. Omnpenenennie u cnocoObl TabnetupoBanus. CTaguu TPECCOBAHUS
MOPOIIKOOOpa3HbIX  MarepuanoB. Kraccubukamuss W NOPUHINAN — JIEACTBUS
Ta0JETOYHBIX MAIIIVH.

7. JlexapctBenHas popma npaxe. Ctaguu npaxupoBanus. [IpuHmn padoTsl
apaxupoBouyHoro kotina. Ilemnersl. Metonbl mnosydeHus nemner. OCHOBHOE
000OpyZ0BaHUE /JIs1 TPOU3BOCTBA MEJJIET U MPUHIUII €ro JEHCTBUS.

8. HaHeceHmne NIEHOYHBIX HOKpBITI/Iﬁ Ha TaOJICTKU W TICIICTEHI. MeTtoabl 1
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oOopynoBaHue Mg HaHeceHUs TOKpbITH. [lpunmun neiictBusa. JedexTs
MTOKPBITHSI ¥ IPUIUHBI UX BO3ZHUKHOBECHHUSI.

9. JlekapctBenHass Qopma kamcynsl. OnpeneneHue U KiaccuUKaIus.
OcHoBHBIE TpeOOBaHUSI, IPEIBABIAEMbIC K KaricyliaM. MaTtepuabl, IpUMEHsIeMbIe
JUTSI U3TOTOBJICHUSI 000JIOUKU Karcyibl. CTaiuu Moy4eHus: TBEPAbIX KaICyll.

10. IIporecc cymiku B XuMUKO-(papmarieBTuIecko u 6modapmMaieBTHIECKON
orpaciau. Craauu cymku. Kputepuu st BeiOopa criocoba cymiku. BakyymHas
TerIoBas cyuika. BakyymHo-cyOnuManmonHas cymika. PacibimuTenbHas cyuka.

11. JlexkapctBennas ¢opma wmasu. Krmaccubukamuss Maszeil 1Mo COCTaBy,
KOHCUCTEHIIMY, Ha3HA4YCHHIO, 00JIAaCTH MPUMEHEHUs, XapaKTepy IEUCTBUS, THUILY
Ma3eBBIX OCHOB, THUITy JUCHEPCHbIX cucTeM. OCHOBHBIE TpeOOBaHUS,
npeabsBisieMble K MazaM. Kiaccugukanus Mma3eBbIX OCHOB.

12. Craguu mpousBojcTBa Mazed. OCHOBHOE 00OpYIOBaHME I KaxKIOU
CTaJIMU U MPUHIUI JCHCTBUS.

13. JlexkapctBenHnass Qopma »sKcTpakThl. Kiaccuduxamus U OCHOBHBIC
TpeOOBaHUs K HKCTpAKTaM. MeTo bl MOTY4YEHHS )KUIAKUX SKCTPAKTOB: EPKOIISALIMS,
PENEpPKOIALMS, PENepKoIsAIUs C JEJIECHUEM CbhIpbs, JpoOHas Malepanus.
[TpyHLIMIIBI METOAOB U IPUMEHAEMOE 000pYyI0BaHHE.

14. JlexapcTtBeHHas popma aszpozonu. Kiaccudukanus no Tumy nosydaemMoiu
JUCIEPCHOM CHCTEMBI, CHOCOOY BBEIEHHSA, BHAY a’pO30JbHON CHUCTEMBI H
OCHOBHbIE TpeOOBaHUs K a’po3oisM. TpeboBaHus K mpomneisieHTaM. MeTo bl
HATOJHEHUS a3PO30JbHBIX OAJIIIOHOB.

15. JlekapctBeHHass Qopma crpeu. OmnpenerneHue W K jaccuukamust mo
MEXaHM3MY pAclbUICHUS W MecTy HaHeceHus. CTaauyM TPOU3BOJCTBA CIIPEEB.
WuransunoHHble COCOOBI BBEACHUS JIEKAPCTBEHHBIX BEIIECTB: HEOymai3epsl,
MH/IMBHIyaJIbHbIE TO3UPOBAHHBIE a3P030JIbHBIEC HHTAJISITOPHI.

baok 2. Ilu¢poBble TEeXHOJOTMU JJS XUMHKO-(papManeBTUHYECKUX U
OunodgapmaneBTHYECKUX IPOU3BOIACTB

1. Onpenenenue MaTEMaTHYECKON MOJEIIH. BzanmocBsi3b
MaTeMaTtudeckux W (usumueckux Mozenei.  [IpuOnkeHHBIH — XapakTep
MAaTEMATUYECKUX Mozener. JlonmylieHus, NpUHUMAeMble TMPU IOCTPOCHUU
MaremaTudecko Mozenu. Kiaccupukanus MaTreMaTHYSCKHX MOJCICH I10
BPEMEHHOMY U NPOCTPAHCTBEHHOMY ITPU3HAKAM.

2. IlpencraBneHune MaTeMaTHUYECKOTO OMTUCAHUS B COOTBETCTBHE C OJIOUHBIM
npuHiUnoM. OcHOBHbIE OJIOKM, COCTaBJISIONIME OINMCAHME TIpollecca MU UX
B3aUMOCBS3b. OTpakeHHE MPUHIIMIIOB CUCTEMHOTO aHaJIN3a B OJIOYHOM MOJAXOE K
MOCTPOEHUIO MATEMATUYECKUX MOJEIIEH.

3. Hepapxuueckue ypOBHM aHaiM3a U MCCJICAOBAHUS XUMHUYECKUX
npoueccoB. OCHOBHBIE MOJAXOAbI K MOCTPOCHUIO MOJIEJIEN PEAKTOPOB U K PEIICHUIO
npoOJieMbl MOJIETUPOBAHUS OJHO- M MHOTO(a3HBIX XUMHUUYECKUX ITPOIIECCOB.
Knaccudpukanuss maremMaTuuyecKux METOJIOB MOJEIUPOBAHUS TPOMBIILICHHBIX
MPOLIECCOB.

4. TeopeTndeckre OCHOBBI CUCTEMHOro aHaiau3a. OCHOBHbIC MOHSITUS O
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MPUHLHUNAX CHUCTEMHOTO aHaju3a XUMHUYECKUX MpoleccoB. MaremaTuyeckue
METOJIbl pelIeHUs] ypaBHEHH Mojeneld. CTpykTypHas W mapamMeTrpuyeckas
UACHTU(UKALIMS MOJIETICH.

5. IloctaHoBka 3a/1auu yrpaBiIeHUsI XUMHUKO-TEXHOJIOTHYECKUM IIPOLIECCOM.
Perynupyemas mnepemeHHas. YNOpPaBISIOMIME W BO3MYIIAKOIINAE BO3ICHCTBUSL.
Cucrema apromatuueckoro peryiauposanus (CAP).

6. Cucremnl ympaBieHuss JabopatopHodt  uHbpopmarumen, JIMMC
(Laboratory Information Management System — LIMS). [li1s pemienus Kakux 3aaa4
ucroiabizyercs. ®aswl xu3HeHHoro 1ukiaa JIMMC B coorBercTBuu ¢ 'OCT P 53798-
2010 CranmgapTHOE PYKOBOJACTBO TIO0 J1a0OpaTOpHBIM  HMH(OPMALIMOHHBIM
MeHemkMeHT-cuctremam (JIMMC). Konuenryansnast monens JIMMC.

/. Meroabpl KOHTPOJS M YIOPABJICHHUS XUMHUKO-(DapMalleBTUUECKUMU U
ounodapmanestruaeckumu npousBoactamu. ERP u SCADA cuctemsl.

8. OcHOBHbIC IPUHIIMITHI M 33724l TEXHOJIOTHH aHajm3a nporecco (Process
Analytical Technology, PAT). Mertosi On- 1 in-lineé MOHUTOPHHTA MPOIIECCOB.

9. Ompenenenne u KiaccupuUKaIUs HEHPOCETEBBIX MOJENEH. Tarbl
pa3pabOTKU HEHPOCETEBBIX MOJIeNICH. AJITOPUTMBI O0yUCHHUS.

10. bonpimme MmaccuBbl naHHbIX. Onpenenenue. [loaroToBka u BU3yanu3aus
JTaHHbIX. MeTo1bl 00pabOTKU JTAHHBIX.

11. CraTtuctuueckue MeETOJbl 0OOpa0OTKU MEAMIIMHCKUX NaHHBIX. [loHsATHS
napaMeTpUUECKUX W HemapamMeTpudyecKux Kputepuen. [IpoBepka cTaTUCTUUYECKHUX
TUTIOTE3.

12. Meron nucniepcoHHOro aHanuza. Buasr moxeneit. CymMma KBaapaToB
tuna |, Il, 11l u IV. Kputepun. Meroa KoHTpacToB.

13. ITouck KOJINYECTBEHHBIX COOTHOIIICHUM CTPYKTYpa-CBOMCTBO
(Quantitative Structure-Activity Relationship, QSAR). Ilonstus aeckpumnTopa.
Buabl MOJIEKYISPHBIX JECKPUIITOPOB. METOIbI MOCTPOEHUSI MOAEIENH CTPYKTypa-
CBOMCTBO U UX KpaTKas XapaKTepUCTHKA.

14. TToHsiTE BHYTPU- U MEKUHIUBUAYAJIBHOU U3MEHYMBOCTH B TTOMYJISIIIUU.
[lonsitue koppemsauuu W kKoBapuauuu. KosduuumeHT nHHEHMHOW KOppesiud,
MHOKE€CTBEHHOUN KOPPEJISIIIUY.

15. ITakerst ASPEN kak nmnpuMep KOMMEpPYECKMX  IAKETOB  JUIs
MIPOCKTUPOBAHUS XUMHUKO- TEXHOJIOTUYECKUX, (hapMalieBTUYECKUX,
HedTenepepadaThIBAIOIIUX TPOU3BOJICTB, PEIICHUS 3a/1a4 MOJEITUPOBAHUS TCUCHUSI
KUJIKOCTEH W Ta3oB, MEX(}a3HBIX B3aUMOICHCTBHI M TEINIOOOMEHOM METOJIaMHM
BBIYUCIUTEILHON THAPOJUHAMHUKHY.

4. PexoMeHayemasi aureparypa

IIo Oaoky 1. OcHoBHBbIe mpoLecchl W O000PYyIOBAHHE XHMHKO-
papMmaneBTHYCCKUX U OHOpapMALIEBTHYECKUX NPOU3BO/ICTB

OcHoBHas:

1. Komuccapos, 0. A. Ilpoueccsl U anmapatbl XMMUYECKON TEXHOJIOTUHU
[Tekcr]yueonoe nmocooue / FO. A. Komuccapos, JI. C. 'opaees, . I1. Benr; pen. HO.
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A. Komuccapos. — M.: Xumus, 2011. — 1229 c.

2. KpacaBun, A. B. OOmas xumuueckas TexHojorus [Tekct]: ydeOHOe
nocobue / A. B. Kpacasun, T. A. Tapacenko, B. C. beckos. — M.: PXTVY um. JI.1.
MenneneeBa, 2010. — Y.1: Xumuueckue mporecchl 1 peaktopsl. — 2010. — 123 c.
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