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1. BBeaenue

[Iporpamma BCTYNUTENBHBIX HCHBITAHUW TNpelHA3HAuY€HA I JIWII,
Kenamux noctynutb B Maructparypy DI'BOY BO «PXTY um. [N
MenneneeBay 10 HampapiaeHuto mnoaroroBku 18.04.02 — Duepro- w
pecypcocOeperaromnye Mnporecchl B XUMHYECKOW TEXHOJOTHH, HEPTEXUMUU U
OMOTEXHOJOTUM MO0 Maructepckod mnporpamme «L{udpoBbie TeXHOTOTUM HJIs
XUMUKO-(hapMaIeBTUIeCKuX U OMo(apMareBTHIECKUX MPOU3BOICTBY.

[Iporpamma pazpaboraHa B cooTBeTcTBUM C llopsakoM opraHuzauuu u
OCYHIIECTBJICHUS  00pa30BaTENbHON  JESATENIBHOCTH 10  00pa3oBaTEIbHBIM
porpaMmam BBICIIIETO0 00Opa30BaHMs — MporpamMmaM OakaiaBpuara, MporpaMmam
CHEIUAINTEeTa, NpOorpaMmaM  MarucTpaTypbl  YTBEP)KICHHBIM  MPUKA30M
MunucrepcTBa 06pazoBanus U Hayku PD ot 6 anpens 2021 roga Ne 245.

[Iporpamma  pekoMeHIyeTcss Il TMOATOTOBKA K  BCTYNHUTEIbHBIM
UCIIBITAaHUSIM  BBIITYCKHUKOB 0OakajaBpuaTa WJIM CIElUaJIUTeTa KIAaCCHYECKUX
YHUBEPCUTETOB, TEXHUYECKUX U TEXHOJOTMYECKHX BY30B, B OCHOBHBIX
o0pa3zoBaTEIbHBIX MpOrpaMMax MOATOTOBKH KOTOPBIX COAEPKATCS JUCHUILIUHBI
(Monmynu), pabouue TpOrpaMMbl KOTOPBIX AHAJIOTMYHBI MO HAUMEHOBAHUIO U
OCHOBHOMY COJICP>KaHHUIO pab04YuM MpOoTrpaMMaM MEPEUMCICHHBIX HUKE YUEOHBIX
JUCUUIUIMH MO YPOBHIO OakanaBpHara.

Conepkanue mporpamMMbl  OasWpyeTcs Ha  CICAYIOIIMX  Yy4eOHBIX
TUCHUIUIMHAX, penogaBaeMbix B PXTY um. J[.1. Menneneena:

1. «IIpomecchl U anmapaTbl XUMUYECKONW TEXHOJIOTHIY, KOTOpas OTHOCUTCS
K 0a3oBoi yacTu Oinoka «JlucrumianHsl (MOIYJIHM)» OCHOBHOM 0Opa3oBaTelbHOM
mporpaMmMbl  MOATOTOBKM  0akalaBpoB 1O  HalpaBlEHUI0O «DHEPro- W
pecypcocbeperarone Mnporecchl B XUMHUYECKOW TEXHOJOTHUH, HEePTEeXUMHUU WU
ouorexHosorum» ((peaepanbHblil TOCYJaPCTBEHHBIN 00pa30BaTEebHBIA CTaHIAPT
BeIciero oopazoBanus (OPI'OC BO));

2. «O0mas XuMAYecKasi TEXHOJIOTHs», KOTOpasi OTHOCUTCS K 0a30BOM 4acTH
omoka «/lucuunauHel (MOAYNHM)» OCHOBHOM 00pa3oBaTENbHOW MPOrpaMMBbI
MOATOTOBKM OakaJlaBpOB IO HAmNpaBJiICHUIO «DHEPro- U pecypcocOeperaronime
MPOLIECCHl B XUMUYECKOW TEXHOJOTUH, HePpTexumuu u ouorexHomgorun» (OPI'OC
BO);

3. «MopnenupoBaHue 3HEpPro- W pecypcocOeperaroumx MpoIeccoB B
XUMHUYECKON TEXHOJIOTUH, HePTeXUMUU U OMOTEXHOJOTHW», OTHOCSIIEHCS K
0a3oBoil wactu Onoka «J/lucumruiMHbl (MOIYNH)» OCHOBHOM 0OOpa3oBaTEIHHOU
mporpaMmMbl  MOATOTOBKM  0OakajaBpOB 1O  HaMpaBieHUIO «JHEPro- W
pecypcocbeperaroniue Mporecchl B XUMUYECKON TEXHOJOTUH, HEPTEXHUMHUH U
ounorexnonorum» (OI'OC BO);

4. «MeToapl KHOSPHETUKH XUMHUKO-TEXHOJIOTHYECKUX MPOIIECCOBY, KOTOpast
OTHOCUTCS K BapuUaTUBHOW uacTu Oyioka «JlucuurmimHbel (MOIYJH)» OCHOBHOU
o0Opa3oBaTeIbHON MPOTPaMMBbI MMOATOTOBKH OaKaJaBpOB 10 HAMIPABIECHUIO « DHEPTO-
U pecypcocOeperaroiye mnporuecchl B XUMUYECKOW TEXHOJIOTHH, HEQTEXUMUU U
ouorexnosoruny (PI'OC BO);
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5. «OCHOBBI KHOEPHETUKH U CUCTEMHOTO aHAJIM3a XUMUKO-TEXHOJIOTUYECKUX
MIPOLIECCOBY», OTHOCSIIECICS K BApUATUBHON YacTH OJ10Ka «J{MCIMIIIUHBI (MOTYIIN )
OCHOBHOW  00pa30BaTEbHOW  TMPOTPpaMMBl  TMOATOTOBKH  OakamaBpoOB  TIO
HamnpaBlICHUIO «DHEPro- M pecypcocOeperaronme Mpouecchl B XUMHUYECKOM
TexHosorun, Heprexumuun u ouorexHosorum» (OI'OC BO);

6. «MHpopMalMOHHBIE CHCTEMbl XpaHEHUS W O0O0pabOTKH JaHHBIX»,
OTHOCSIIICHCS K BapUAaTUBHOM 4acTH OJioKa «JlMCUUIIIMHBI (MOIYJIN)» OCHOBHOM
o0Opa30BaTeNbHON MPOTPaMMBI MOATOTOBKH OaKaIaBpOB IO HAITPABIEHUIO « DHEPTO-
U pecypcocOeperaronye mporecchl B XUMUYECKONH TEXHOJIOTHH, HEDTEXUMUU H
ounorexnonorun» (GI'OC BO);

/. «HanounxeHepusi B papMaiieBTUUECKUX TEXHOJIOTHUSAX», OTHOCSIICHCS K
BapUATUBHOM 4acTH 0JoKa «/{MCUUIITUHBI (MOTYJIN)» OCHOBHOM 00pa3oBaTEIbHOU
IIPOrpaMMbl IOJrOTOBKH OakanaBpoB 1o HanpasieHuto « Hanounxenepus» (OI'OC
BO).

[Iporpamma BKIJIFOYAET MEPEUYEHBb BOMPOCOB K BCTYMHUTEIbHBIM UCIBITAHUIM
Y [IEpEYEHb PEKOMEHAYEMOW OCHOBHOM M JIOITOJIHUTEIBHOMN JIUTEPATYPHI.

BerynurenbHble UCMBITaHUS TMPOBOJATCA B (DOPME YCTHOTO 3K3aMeHa I10
AK3aMEHAllMOHHBIM OWiieTaM, KaXKIbld W3 KOTOPBIX BKJIIOYAET JBA 3aJaHUS U3
CJIEIYIOIUX JIBYX TUCLHMIUIMHAPHBIX OJIOKOB:

brnokx 1. MoaenupoBanue 3HEpro- U pecypcocOeperarunmx MpoLueccoB U
MHPOPMAIIMOHHBIE CHCTEMbl B XUMHYECKOM TEXHOJIOTUH, HEPTEXUMUU U
OMOTEXHOJIOTHH.

brmox 2. Tlpomeccel u ammapaThl B XUMHUYECKOW H (hapMareBTUYECKOn
TEXHOJIOTUSIX.



2. Coaep:xaHue MporpaMMbl BCTYNIMTEIbHBIX HCTIBITAHUI

2.1 baok 1. MoaempoBaHue JHEPro- U pecypcocoeperarmmux NpoueccoB u
HH(pOPMAIMOHHBIE CHCTEMbI B XUMUYECKOM TEXHOJIOTMH, HepTeXuMHuu U
OMOTEXHOJIOTHH

2.1.1 MopaeJupoBaHue SHEPro- U pecypcocoeperarouux
MpPOLEeCcCOB B XUMUYECKOH TEXHOJIOTHH, He)TeXUMHH ¥ OMOTEXHOJIOTHH

Tema 1. MaTemaTu4eckue Mo/1eju

Omnpenenenue. B3aumocBsi3b MareMaTHUeCKUX W (U3HUYECKUX MOJCIIEH.
[Tpubnu>KeHHBIN XapakTep MaTeMaTHUYeCKX Mojenel. Jlonyiienus, mpuHUMaeMble
IpU MOCTPOCHUM MaTtemaTudeckor mojenu. Kiaccudukanus maTeMaTHYeCKUX
MOJIeTIer 1o BPEMEHHOMY (cranoHapHbIe, HECTallMOHAPHBIE,
KBa3WMHECTAllUOHAPHBIE  MOJIEM) W MPOCTPAHCTBEHHOMY  MpHU3HAKy  (C
COCPENOTOYEHHBIMH MMapaMETPaAMH, C PACHPEACICHHBIMU NTapaMeTPaMu, STYECCUHBIC
Mozenu). OmpenesieHre MW KiIacCUPUKAIMS HEUPOCETEBBIX MOJAENCH. Taribl
pa3pabOTKU HEHPOCETEBBIX MOJIeNICH. AJITOPUTMBI O0yUCHHUS.

Tema 2. IlpuHHUNBI NOCTPOEHHS] MATEMATHYECKHX MojJeJieli M JTamnbl
MATeMATH4eCKOIr0 MOJAe/JIMPOBAHUA

VYpaBHEHHs1, OTpaXKarole OCHOBHBIE 3aKOHBI COXPAaHEHUSI MAacCChl, SHEPTUH,
UMITyJIbCa, MIEpEeHOca, YCIOBUs paBHOBECHs, orpanndeHus. JuddepenunansHas u
WHTErpajibHas  3alUCh  3aKOHOB  COXpaHeHus.  lIpuMmeHeHwe  TeopeMsl
Octporpanckoro-I'aycca 1 BbiBoga Jaud@epeHunanbHoi  (GOpMbl  3aKOHOB
coxpaneHus. [locTaHOBKa HAYAJIIBHOTO ¥ TPAHUYHBIX YCIOBU.

N3yuyenue XUMHUKO-TEXHOJIOTUYECKUX MPOLIECCOB METO/I0M
MaTEeMaTUYECKOr0 MOACIIUPOBAHUS. DTallbl MATEMATUYECKOTO MOJIETUPOBAHMSL:

a) CocraBjieHME MAaTEeMaTUYECKOTO OMHUCAHUSI aHAJTUTHUYECKUM CIIOCOOOM,
AMIIUPUYECKUM CIIOCOOOM, aHATTUTUKO-IMIUPUUECKUM CIIOCOOOM.

0) BriOop MeTona pemieHus. AHAIUTHYECKUE W YHUCJICHHBIE METOIBI.
VcTOYHMKN BO3HUKHOBEHUS MOTPEIIHOCTEN. AHAIN3 CXOIUMOCTH UTEPALMOHHBIX
MeTo0B. Peanmuzanusi BBIOpaHHOrO MeETOJa pEIICHHs B BHUAE aJIrOpUTMa.
Pa3paboTka mporpaMMbl pacdera 1o ajaropuTMmy.

B) YcCTaHOBJEHHE aJ€KBAaTHOCTU MOJAENU MO 00bekTy. CraTucTtuiyeckue
TMIOTE3bl M IPOBEPKA THUIOTE3 IO CTATUCTUYECKUM Kputepusm. Kpurepun
YCTaHOBJICHHMSI aIEKBATHOCTH OJHOOTKJIMKOBBIX 1 MHOTOOTKJIMKOBBIX MOJIEJIEH.

r) Koppekuust Moaenu no pe3ysibTaraM HaKOTUIEHHOM MH(OpMaIuu.

[Tpumepsr.

Tema 3. BJIOYHBIH NPUHIIUN OCTPOEHUS] MATEMATHYECKUX Mo/leJieil XUMHKO-
TEXHOJOTMYEeCKHUX MPOLECCOB

[IpeacTaBieHre MaTeMaTUYECKOIO OINUCAHUSI B COOTBETCTBHE C OJOYHBIM
npuHIUnoM. OcCHOBHBIE OJIOKM, COCTaBISIOLIME OINMCAaHUE IIpollecca M UX
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B3aMMOCBA3b. OTpa}KCHI/IC IIPUHOMUIIOB CUCTCMHOI'O aHAJIMU3a B 0J10YHOM noaxoac K
IMOCTPOCHHUIO MATCMATUYICCKUX MOI[CJ'Ieﬁ.

2.1.2 UudopManiuoHHbIE CUCTEMbI B XUMHUYECKOI TeXHOJIOTMH, HepTeXuMuu
U OMOTEXHOJIOTHH.

Tema 1. CucTeMHBII aHAJIN3 XUMHYECKHUX IIPOIECCOB

Hepapxndeckre ypoBHM aHAJIM3Aa U UCCIEAOBAHUS XUMHUYECKUX MTPOIIECCOB.
OcHOBHBIEC TTOJIXObI K IOCTPOSHUIO MO/IETIEH PEaKTOPOB U K PEIICHUIO MPOOIEMBI
MOJICITUPOBAHUS OJTHO- M MHOTO(a3HbIX XUMUYECKUX MpolieccoB. Kimaccuduxanus
MAaTEMATHYECKUX METOJ0B MOJICIIMPOBAHUS TPOMBIIUIEHHBIX TPOLECCOB.

TeopeTndyeckrue OCHOBBI CHUCTEMHOro aHaiau3za. OCHOBHBIE TMOHATHUS O
MPUHIMIIAX CHCTEMHOIO AaHAJIM3a XUMHYECKMX MpoleccoB. MaremaTuyeckue
METOAbl peleHnus ypaBHeHMM Mojaened. CTpykTypHas W mHapameTpudeckas
UJIEeHTUPUKALIIS MOJENCH.

Tema 2. UndopmannoHHbIe CHCTEMBI, MO/IeJIU NPEICTABIEHUS TAHHBIX, 0a3bl
JTAHHBIX

Onpenenenue u kiaccupukanus 0a3 AaHHBIX. TEXHOJIOTMHM W ATallbl
MPOEKTUPOBAHMS 0a3 JaHHBIX. METOIbl MpeICTaBICHUS JaHHbBIX (MepapXUUYECKUE,
CETEBbIE, PEISLUUOHHBIE, MOCTPEISIUOHHbIE). KOMIBIOTEpHBIE CpeAcTBa IS
MOCTPOCHUSI 0a3 JaHHBIX. AJTOPUTMBI Moucka uHpopManuu B HUX. OCHOBHBIC
MaTeMaTUYECKHE METOJIbI 00pabOTKM MacCHUBOB JAHHBIX, XapaKTepUCTHKA U
00JacTh MPUMEHEHUsT KaXa0ro Merona. CucTembl ynpaBieHHs 0a3aMu JaHHBIX:
OCHOBHbIE (yHKIIMH, apxuTekTypa. CucTeMbl yrpaBieHUss O0a3aMu JaHHBIX:
OCHOBHbIE ()YHKIIUU, apXUTEKTypa. CUCTEMbI BU3YyaTIU3alluU JAHHBIX.

[TocraHoBKa 3agauM yMOpaBIEHUS XUMHUKO-TEXHOJOTMYECKHM ITPOLIECCOM.
Perynupyemas mnepeMeHHas. YIPaBISIIOIIME U BO3MYLIAIOIIME BO3IECUCTBUSL.
Cucrema aBtoMatmyeckoro perymupoBanus (CAP). Cucrembl ympaBiieHUS
nabopatopuoii uHpopmanueii, JIMMC (Laboratory Information Management
System — LIMS). Jlna pemenns Kakux 3ajaq MCMoib3yeTcs. Das3pl )KU3HEHHOTO
nukia JIMMC B coorBerctBun ¢ 'OCT P 53798-2010 CtanmapTHOE pyKOBOACTBO
no JabopaTopHbIM  MH(GOPMAIMOHHBIM  MeHemkMeHT-cuctemam  (JIMMCOC).
Konuenrtyansnas monens JIMMC. Meroabsl KOHTpOJISI M YHPABICHUS XUMHKO-
dapmaneBTUUeCKUMH U OModapmalieBTUUeCKUMU Tnpou3BojacTBaMu. ERP u
SCADA cuctembl. OCHOBHBIE TIPUHIIMIIBI W 3aJlayd TEXHOJIOTMU aHaju3a
nporieccoB (Process Analytical Technology, PAT). Meroast on- wu in-line
MOHHUTOPHUHTA MPOLIECCOB.

CratucTryeckne MeToJbl 00pabOTKM MEIUIIMHCKUX NaHHBIX. [loHSTHS
napaMeTpUYeCKuX M HemapameTpudecKux Kpurepuen. [IpoBepka cTaTUCTHUUECKUX
runote3. Meroa aucniepcMoHHOro aHanusa. Buael mMopeneii. Cymma KBaapaToB
tuna |, I, HHl u IV. Kputepuu. MeToa KOHTpacToB.

[Torck KONMMUYECTBEHHBIX COOTHOILIEHHUH CTpyKTypa-cBoiicTBO (Quantitative
Structure-Activity Relationship, QSAR). TIloustus ngeckpuntopa. Bupsl
MOJIEKYJISIPHBIX ~JE€CKpUOTOPOB. MeToAbsl MOCTPOCHUS MOJENEN CTPyKTypa-

6



CBOMCTBO U UX KpaTKas XapakTepucTuka. [IoHsTHe BHYTpU- U MEKUHIMBUIYaIbHOU
U3MEHYMBOCTHU B nomyssiuu. [lonstue xoppensuuu u koBapuauuu. Kosgdumuenrt
JIMHEWHOU KOPPEIALNHA, MHOKECTBEHHON KOPPEJISILUU.

Tema 3. IlporpamMMHble mMakeThl JAJisl MPOEKTUPOBAHMS, MOJEJTUPOBAHUS U
pac4éra XUMHKO-TEXHOJIOTMYeCKHUX MPOLECCOB U MPOU3BOACTB

[Taketsr ASPEN Kkak npuMep KOMMEPUYECKUX MAKETOB ISl POEKTUPOBAHUS
XUMHUKO- TEXHOJIOTUYECKHX, (apMameBTHUEeCKuX, HedTenepepadaThIBAIOIINX
npousBoacTB. CoctaB naketoB ASPEN. [TpoekTupOBaHHE TEXHOJIOTMYECKUX CXEM.
HYSYS — kak omun u3 maketoB ASPEN. IlpuMmepbl 3amau MojeIupoBaHUSA U
MIPOCKTUPOBAHMS XMMHUKO-TEXHOJIOTUUECKHUX MPOIIECCOB M CXEM.

[TIporpammusiii  komrmiekc CHEMCAD nns monenupoBaHus U pacyera
TEXHOJOTHYECKHUX CXEM.

[Takersr ANSY'S 1151 perieHus 3a/1a4 MOACTUPOBAHUS TCUSHUSI )KUJIKOCTEN U
ra3oB, M&K(ha3HbIX B3aUMOJICHCTBUN M TETNIOOOMEHOM METOAaMHU BHIYHCITUTEIIHHOM
ruapoguHamMuku. ANSYS Fluent — kak oguH u3 nmaketoB ANSYS. Pemienus
ANSYS nns mexanuku aedopmupyemoro tBepaoro tena. ANSYS Mechanical —
Kak ouH U3 nnaketoB ANSYS.

2.2 baok 2. IIpoueccol 4 annapaTbl B XUMHUYECKOI 1 (papManieBTHYECKOii
TeXHOJIOTUSIX
2.2.1 llpouecchl U aNNapaThl XUMUYECKOI TEXHOJIOTHH

Tema 1. O0mme 3aKOHOMEPHOCTH TMAPOAMHAMUKHA

CoiicTBa  KHMIKOCTEH. 3aKOH  BHYTpeHHero TpeHuss  HproToHa.
Jlunamuyeckuii 1 KMHEMaTHUeCcKui Koddduuuents Bs3kocTH. Kiaccudukanms
KUJIKOCTEH.

PexxuMbl NBHXKEHUS )KUAKOCTEN. XapaKTEPUCTUKHU TEUECHUS KUIKOCTEU I10
TpyOonposoaam. IIpodunu ckopocTeil mpu pa3HbIX pexxuMax. Mojenb CIUIOIIHOM
cpenbl. OCHOBHbIE TUJIPOJIMHAMUYECKHE BEJIIMYMHBI. YpPaBHEHUE HEPA3pPbIBHOCTHU.
VYpaBuenune Ditnepa u HaBse-CTokca.

Teuenne xuakocTteil mno TpyObam U KaHamam. IlieHoyHoe TeueHue.
Koadduumentsr Tpenus. ['uapaBindyeckre MalivuHbl.

OcHOBHBIE napameTpbl paboThI TUAPABINYECKUX MallIuH:
MPOU3BOAUTENILHOCTh, HANOpP, MOIIHOCTb, KIJ. DHEPreTHUECKUil CMBICI Hamopa
Hacoca. BricoTa BcaceiBaHUs Hacoca. SIBJIEHNE KaBUTALMHU U €T0 NPEAOTBPALLEHUE.

Tema 2. TunoBbie Mo/ieJId CTPYKTYPhI NOTOKOB B aNNapaTax HeNpepbLIBHOIO
AelCcTBUS

Mopnens uneanbHOTO cMmemnieHus. BeiBoa mauddepeHmanbsHOoro ypaBHEHUS
Moaeau. Mojenp HACAIPHOrO BBITeCHEHHWS. BpiBox auddepeHnnaibHOro
ypaBHeHus: mojenu. llepenarounas dyakius moaenu. CpaBHUTENTbHAS OIEHKA
HUJI€aJIbHBIX MOJICIICH.

SAdeeynas Mojaenb. BbIBOJ ypaBHEHHUs MPENENbHOrO Mepexoja K MOJSTU
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UJICATLHOTO BHITECHEHMSI.

Huddy3uonnas moaens. KomOuMHHUpOBaHHBIE (MHOTOIApaMETPUUYECKUE
moxenn). baitnacuposanue. [locnenoBarenpbHoe U NapaJIEIbHOE BKIOYEHHUE SIYEEK
UJICATHOTO CMEIIIECHUS ¥ BHITECHEHHS.

Tema 3. 'ugpomMexaHnyeckue NpoLecchl

Knaccudukanust KuIKkuX M Ta30BBIX T'€TEPOTCHHBIX CHUCTEM: CYCIICH3UH,
AMYJILCUH, TICHBI, TIBUIH, TyMaHbl. MaTepHraibHbIM OajaHC MPOLIECCOB pa3/IelICHHs
TrE€TEPOrE€HHBIX CUCTEM.

Buemnss 3agaya runppoauHaMuku. O0TekaHue TBEpAbIX Tell. TedeHnue uepes
HETOIBUKHBIE 3€PHUCTHIE CIIOM.

I'maponuHamMuka TMCEBAOOKMKEHHBIX  (KUIMSIIMX) ciaoeB. OCHOBHBIE
XapaKTEPUCTUKH TICEBAOOKMKEHHOTO CIIOS. 3aBUCHUMOCTH TMOTEPU JABICHUS OT
CpEIHEN CKOPOCTHU MOTOKA.

[Iporeccrl oTcTanBaHus MO ACUCTBUEM CHJIBI TSKECTU. PacueTIioBEpXHOCTH
OCaXKICHUSI. YcTporcTBO HETIPEPBHIBHO JIEUCTBYIOIIETO OTCTOWHUKA.
dunpTpoBanue cycneHsuid. OcHOBHOe ypaBHeHHE (GUIBTpOBaHUsS. Busl
(GUIBTPOBAIILHBIX  MEperopoJiok. DuiIbTpel O00BEMHOT0 W MOBEPXHOCTHOTO
JEUCTBUSL.

Tema 4. TepmoanHaMu4ecKue NpoLecchbl

Cucrema M COCTOSIHUE CUCTEMBI. YpaBHEHUsS! COCTOAHUs. DHeprud. Padora.
Terota. HyneBol u iepBbIif 3aKOHBI TEpPMOAMHAMUKHA. PaBHOBECHBIE 1 0OpaTUMBIE
npo1eccel. Bropoii u TpeTuii 3aKOHbI TEPMOAUHAMUKHU. DKCEPIHUSl.

OCHOBHBIE TEIUIOBBIE NPOLIECCHI: HAarpeBaHUE-OXJIAKIECHUE, KOHIEHCAlus,
ucrapeHue. TersoBble OalaHChl MPU M3MEHEHWHM M 0e3 M3MEHEeHHH (Ha30BOro
COCTOSIHUS TEIUIOHOCHUTENEN. [IpsIMOTOK M MPOTUBOTOK TEIIOHOCUTENEH. Pacuer
CpelIHEN IBHXKYILEN CUIIBI ITpoliecca Tertonepenadn. CpeHss ABMXKYILNAs CHIIa IIPU
MPSAMOTOKE U MPOTUBOTOKE TEMIIOHOCHUTEIIEH.

TemnonpoBoIHOCTh, KOHBEKTHUBHBIN TEMJIO0OOMEH, TEMJIOBOE H3IIy4YEHHUE.
3akoH Dypre u ypaBuenue Oypore-Kupxroda.

TerooTnaua u temionepenaya. MaremaTueckoe OmMUcaHue, PU3MUECKHMA
CMBICT KO3 (UIIMEHTOB, TEMIEPATypHBIA TpagueHT. JIBwKymas cuia.
KoadduimenTs! Temnoornayn u UxX pacyeT Mpu JBWKEHUU B TpyOax M KaHajax.
BnusiHve ruipoJuHaMUYECKOT0 PEXUMa TEUCHUSI TEMJIOHOCUTENS Ha KO PUITMEHT
TerIo0TAauu. Pacuer TemiooOMeHHbIX anmnaparTos.

Tema 5. MaccooOMeHHBbIE MTPOIECCHI

Knaccuduxkarus nporeccoB maccoooMena. CriocoObl BRIpaXKEHHSI COCTABOB
¢da3. PaBHOBecHBIC ycrmoBus MaccooOMeHa. J(uddysus, 3akon Ouka. YpaBHEHUS
HEpa3pbIBHOCTU, KOHBEKTUBHOW muddysuu. JIpwkymme cwuibl. [loHarue o
Maccootrnaye M Macconepenaye. CooTHolIeHHE MexAy KoddduireHramu
MacCOOTJa4u U Maccorepeaayn. Pacdyer cpeHen ABUXKYIIEN CUIIbl MACCOTIEPEIAUH.
MartepuanbHblii O0anaHc M ypaBHEHHUE paboyeil JTMHUK TpU Maccorepeaade (Ha
npuMepe abcopOuuu). Tumnbl aOCOPOLIMOHHBIX aIllapaToB U UX MaTeMaTHYECKOE
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onucanrie. MUHUMAaIIbHBIN pacxoa abcopOeHTa.

Pacuer BBICOTBI MAacCOOOMEHHBIX alMapaToB Ha OCHOBE IMOHATHUSA
TEOPETUYECKON CTYIIEHU paszaenceHus. [loHaTre ynciia eTuHUI IEPEHOCA U BBICOTHI
eAVHUIIBI TIepeHoca. PexkTudukannoHHble ammapaTel W uX TUnbl. CpaBHEHHE
MPOIIECCOB TMPOCTOIN MEeperoHkn U pekTudukanuu. Pacder pexTHhUKaMOHHBIX
anIaparos.

2.2.2 O01mas XuMu4ecKas TeXHOJIOTusl

Tema 1. XumMudeckuii npouecc

Knaccudpukanus XMMHUYECKHX MPOLECCOB MO XUMHUYECKUM U (pa30BbIM
npu3zHakam. HMepapxudeckass CTpyKTypa XUMHUYecKoro nmpouecca. CTpykrypa
MaTeMaTHYECKOW MOJEIN XUMUYECKOTO MpoLecca.

['oMOreHHbII XUMUYECKAN TPOLIECC. 3ABUCHUMOCTH CKOPOCTH IPEBPALECHUS
ChIpb OT KOHLEHTpAlMU, CTENEHU NPEBPAIIECHUS U TEMIEpPaTypbl ISl NPOCTHIX
oOpaTUMBIX W HEOOpaTUMBIX peakluil. AHAJIUTHYECKOE U Tpaduueckoe
U300paKEHHE ATUX 3aBUCUMOCTE. (OCHOBHBIE [OKAa3aTeIX TOMOIEHHOIO
XMMHYECKOTO TIpoLecca CO CJHOKHOW PEaKIMEH: CTENEeHb IPEBPALLICHUS,
CEJICKTUBHOCTB, BBIXOJ LIEJIEBOIO IPOJAYKTa. BiMsHME Ha OCHOBHBIE ITOKa3aTeNIN
KOHLIEHTpAaLUH, MOPAIKA PEAKUUN U TEMIIEPATYPBI.

[lonsaTe onTUMaNBHBIX Temneparyp. ONTHMalIbHBIE TEMIEpaTyphl Ui
0OpaTUMBIX U HEOOPATUMBIX IK30- U SHAOTEPMUUYECKUX PEaKLIUH.

['eTeporennblii XUMUYECKHM TIpoLIecC «ra3 (KUIKOCTB) - TBEp0e». Mojenb
«cxumarontasicss  chepa» U MOJAENb  «CKMMaromieecs  sapo». (Cxema
MaTE€MaTUYECKOe OMUCAHUE MpoIeccOB B 00enx moaensx. [ns obeux mopenein —
HaOroaemMasi CKOpoCTb, BPEMsI MOJIHOTO MPEBPALEHUs, JUMUTUPYIOIIAs CTaaus,
CIOCOOBI UHTEHCU(DUKALIUH.

I'eTeporeHHblii XUMUYECKUU Tpolecc «ra3 (KUAKOCTb) - KUAKOCTHY.
CrpykTypa M MaTeMaTHYe€CKOE OIMCAHHWE Mpoliecca ¢ MEIJECHHONW M OBICTpOi
peakuueil. PexxumMbl poniecca, Habto1aeMasi CKOpOCTh, ITYyTH UHTEHCU(DUKAIUY.

Karanurnueckuit xumudeckuit mpouecc. ['ereporeHHblid KaTajin3 Ha TBEPAOM
karamu3arope. CTeneHb UCIONBb30BAaHUS BHYTPEHHEW NOBEPXHOCTH. IlyTH
MHTEHCU(PHUKAIIUN KaTAIUTUHYECKUX IPOLIECCOB.

Tema 2. Xumuueckue peakTopbl

Knaccudpukanuss xumudeckux peakTopoB. DyHKIHMOHAIBHBIE HJIEMEHTHI
peaktopa. OOmMIl BHA MaTeMaTHYECKOW MOJEIN XHMHUYECKOTO TMpoliecca B
peaktope. XHUMHUYECKHE PEAKTOPbl — WJICAUIBHOTO BBITECHEHMS, HICATBLHOIO
CMEIIICHUS HENPEPHIBHOTO JEUCTBUS, HUIACAIBHOTO CMELICHUS MEPUOJANYECKOrO
JIercTBUs. MaTeMaTH4eCKOe ONMUCAHUE W30TEPMUYECKOTO U HEU30TEPMHUUYECKOTO
mpoIriecca B peakTopax Bcex TUMoB. CpaBHEHUE UX MEXIY COOOM.

Kackan peakTopoB uaeaibHOTO CMEIICHUS. AHATUTUIECKUN U TpauaecKuit
METO/IbI pacueTa KacKaja.

SlBiieHMEe  TEMIOBOM  YCTOMYMBOCTM B XHMHYECKOM  PEAKTOpE.
HeonHo3HAaYHOCTh CTaIMOHAPHBIX PEXUMOB. CHOCOOBI yMPaBIICHHUS TEIJIOBBIM
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PEKUMOM.

Tema 3. Xumudeckoe Npou3BOACTBO KAK XMMHMKO-TEXHOJIOTHYECKasl CHCTeMa
XTO)

Onementsl XTC, TUOBI TEXHOJOTHYECKUX CBsi3ed, (YHKIIMOHAIBHBIC
noacuctembl. OcHoBHble cBoiictBa XTC, cocrosuue XTC (HaAEKHOCTD,
0€301acHOCTb, yCTONYUBOCTD, 3PPEKTUBHOCTD).

Anamu3 XTC. Pacuer XTC — marepuanbpHbie U TEIIOBbIE OanaHChl. DOpMbI
IpeCTaBICHUs OalaHCOB.

Cunres XTC. OnTtumanbHOE COEAMHEHHE XHUMUYECKHX PEAKTOPOB
pasnuyHoro tuna. Maremaruyeckue u 3BpucTHUECKrnEe MeTobl cuHTe3a X TC.

KoHuenuuu anepro- u pecypcocoepexxenus npu cunrese X 1TC:

— TMIOJIHOE MCTOJB30BAHUE CHIPHEBBIX PECYPCOB;

— MUHUMU3ALUA OTXO/I0B;

— IIOJIHOE MCTOJIB30BAHUE SHEPTETUUECKUX PECYPCOB;

— ONTUMAaJIbHOE UCIOJIb30BaHUE 000PYIOBAHMSL.

XapakTepuCTUKA MPUEMOB JUJIS pEATU3ALMH dTUX KOHIIETIIUH.

2.2.3 Ilpoueccsl U annapaTtbl B (papManeBTHYECKHX TEXHOJIOTUAX

Tema 1. TexHonorumn 7| o0opyroBaHus, HCII0JIb3yeMble HA
(papmManeBTHYECKOM NIPOU3BOJACTBE

Omnpenenenue JiekapcTBeHHOro cpenctBa. Kiaccuukanus nekapcTBEHHBIX
CPEICTB MO MPOUCXOXKJECHUIO, CUie (papMaKoJOTHUEeCKoW akTHUBHOCTU. [loHsTHE
7036l JIeKapCcTBEHHOro  cpeactBa. Kmaccudukammss  no3.  OmnpexpeneHue
nexkapcTBeHHON (popmbl. Knaccudukarus nekapcTBEHHBIX (OPM IO arperaTHOMY
COCTOSIHAIO, B 3aBHCUMOCTH OT NyTH BBeAeHus. Jlucrnepconorudeckas
KJ1accu(ukaius JeKapcTBEHHBIX (popMm.

[Topomku kak jexkapcTBeHHas (opma. TexHoJorum u 00OpyJdOBaHUE IS
MPOU3BOJICTBA MOPOIIKOB. JlekapcTBeHHass (opma Tabnetku. Knaccudukarius,
OCHOBHbIE TpeOOBaHMs, NpeabsiBisieMble K TabneTkaMm. CTaauu MNPOU3BOJICTBA
tabnerok. Kilaccudukanus BcroMoOraTelbHBIX BEHIECTB, MCIOJIb3YEMBIX MPHU
pou3BOACTBE TabJeTOK. OCHOBHBIE CTAIWU MPOLECCOB CYXOTO M BIAXHOTO
rpa”HyJupoBaHus. MexaHu3Mbl BiaxHOW Tpanymsuuu. OOopymoBaHue Jyis
TPaHYJIMPOBAHUSI — TPAHYJISITOPHI, CpaBHeHHE uX TUNOB. OOIMKE TPUHIUTIBI
COBMEUICHHBIX mpoueccoB. IIpenmymecTBa W HEAOCTATKHM  COBMEIIEHHBIX
nporieccoB. Ompenenenue U crnocoObl TabnmetupoBanus. CTaguu MTPEeCCOBAHUS
MOPOIIKOOOpa3HbIX  MarepuanoB. Kraccudukanmuss ¥W  NOpUHOMAN — JEHCTBUS
TabJIeTOYHBIX MamuH. HaHeceHne MICHOYHBIX TOKPBHITUI HAa TAOJETKU U TIEJUICTHI.
Metonst u oOopynoBaHue i HaHECEHUs MOKpbITUH. [IpuHIUN AEHCTBUS.
JledekTsl MOKPHITHS W TMPUYMHBI WX BO3HUKHOBEHHUA. JlekapcTBeHHas dopma
karncyiasl.  Onpenenenne W kinaccuukauus.  OcCHOBHblE — TpeOOBaHMS,
npeabaBisieMble K Karcyidam. Marepuanbl, NpUMEHSEMbIe I W3TOTOBICHUS
oOosiouku Karicynbl. CTaauu mojlydeHusi TBepAbix Karcyi. [Ipomecc cymiku B

XUMUKO-(hapmaneBTuieckoi u ouodapmanepruueckoi orpaciu. CTaauu CyUIKU.
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Kpurepuu 15 BeiOopa criocoba cymiku. Bakyymnas temnoBas cymika. BakyymHo-
cyOnumanoHHas cyuika. PacnbutuTenbHas cyiika.

JlekapctBenHnast Qopma Mazu. Kriaccudukanmss wmazeil 1o cocraBy,
KOHCHUCTEHLUH, Ha3HAYEHHUIO, 00JIACTU NMPUMEHEHHUS, XapakTepy ACUCTBUS, TUITY
Ma3eBbIX OCHOB, THUIy JHCHEPCHbIX cHUcTeM. (OcCHOBHBIE TpeOOBaHUS,
npeabsBiasiemMble K MazsiMm.  Kmaccudukammss  mazeBbix  ocHOB.  Cramguu
EXHOJIOTMYECKOTO MPOLEcca MPOU3BOJCTBAa Ma3eil U MPUMEHsIEMOe 000pyJOBaHUE.
JlexapcTBenHast ¢opma 3KCTpakThl. Knaccudukamnuss 1 OCHOBHBIE TpeOOBaHUS K
DKCTpakTaM. MeToabpl  MOJy4EeHUs  KUAKAX  OKCTPAKTOB:  MEPKOJIALUS,
PENEPKOIISINS, PEEPKOISAIUS C ACIICHUEM ChIPbs, IpoOHast Marlepalus.
[TpuHIIMTIBI METO/IOB U MpUMeHsieMoe oOopyaoBaHue. CrocoObl MPUTOTOBICHUS
AMYJIBCUM U CYCIIEH3UM.

JlexkapcTtBeHHas ¢opma aspo3zonu. Kiaccudukanusa no Tumy mnoisydyaeMoit
JUCIEPCHOM CHUCTEMBI, CIOCOO0Y BBEIEHHUS, BUIY ad’pO30JbHONM CHUCTEMBI U
OCHOBHbIE TpeOOBaHHA K a’po3ossiM. TpeOoBaHus K mpomeisieHTaM. MeTobl
HAIlOJIHEHHSI a’pO30JbHBIX OamioHoB. (CTaauu MPOU3BOJACTBA  a3PO30JIbHBIX
aexkapcTBeHHbIX (opm. JlexkapctBeHHas ¢opma copeu. OrnpezneneHue U
KJaccu(ukanus IO MEXAHU3MYy paclbUIeHUs] M MeCTy HaHeceHus. Craauu
NPOU3BOJACTBA crpeeB. WHraasiuuoHHble CHOCOObl BBEIEHHUS JIEKAPCTBEHHBIX
BEILECTB:  HeOynaii3eppl, HHIMWBHAYyaJIbHbIE JIO3MPOBAHHBIE  a’PO30JIbHBIC
UHTAJIATOPBI.

Tema 2. Bomo- m BO3a1yXxa MNOArOTOBKAa Ha (apManeBTHYECKOM
NPOU3BOACTBE

TpeOboBaHus K KadyecTBY BOJAbI M BO3AyXa Ha (apMareBTUUECKUX
npeanpustusax. OOopynoBaHue Il  OYMCTKH  BO3AyXa. TEXHOJOTMH U
000pyZA0BaHUE UCTIOJIB3YEMBIE IIPH BOJOTOATOTOBKE.

3. Borpochbl K BCTYNUTEIbHBIM HCIBITAHUSIM 110 MATHCTEPCKOM Mporpamme
«IludpoBbie TEXHOJIOIUH 11 XUMHUKO-(PapManeBTHYECKHUX H
ounodgapmaneBTHYECKUX NPOU3BOICTB

[lepeyeHr BOMPOCOB BCTYMHUTENbHBIX HCHBITAHUNM BKJIIOYAET BOMPOCHI I10
CJIEIYIONTUM y4€OHBIM KypcaM, OTHOCAIIMMCS K 0a30BOM W BapMAaTUBHOW YaCTAM
poeCCUOHANTLHOTO IUKJIA TUCIUILIMH OCHOBHOM 00pa30oBaTEIbHOW MPOTrpaMMBI
MOATOTOBKM OakallaBpOB MO HampaBieHUI0 «DHEpPro- U pecypcocoOeperaronime
MIPOIIECCH B XUMUYCCKON TEXHOJIOTHH, HE)TEXUMUN U OMOTEXHOJIOTHI TPODOHIIS
«IIudpossie TEXHOJIOTHH TUTST XUMHUKO-(hapMaIieBTHIECKUX "
OonodapMalieBTHUECKUX TPOU3BOJCTBY (B COOTBETCTBUU C (enepaibHbIMU
rOCyapCTBEHHBIMU 0Opa30BaTEeIbHBIMU CTaHAApPTaMH BBICIIETO OOpa30BaHUS
(dT'OC BO)) no aBym 6110KaMm:

brok 1. OcHOBHBIE TIpoIIECCH U 00OPYAOBAHNE XUMHUKO-(hapMaIeBTUUECKUX
1 OmodapMaIeBTHICCKHUX IMPOU3BOJICTB

brox 2. IludpoBble TEXHOIOTUM MJII XUMHUKO-(apMalEBTUYECKUX U
OonodapmMalieBTHUECKUX MPOU3BOICTB
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baok 1. OcHoBHBbIe Tipomecchbl W 000pyJOBaHHE  XHMMKO-
papmaneBTHYEeCKUX U OHOpapMALIEBTHYECKUX NPOU3BO/ICTB

1. Onpenenenue JIEKAPCTBEHHOTO CpeAcTBa. Knaccuduxarus
JCKapCTBEHHBIX CPEJACTB IO MPOUCXOXKACHUIO, CcHiIe (papMaKkoIOrnuecKoi
aktuBHOCTH. [ToHsTHE 103BI IekapcTBEHHOTO cpeacTBa. Kinaccudukarus 103.

2. Ompenenenwne JiekapcTBeHHOW Gopmbl. Kiaccudukarus nekapCcTBEHHBIX
dopM 1O arperaTHOMy COCTOSIHMIO, B 3aBUCHMOCTH OT IIyTH BBEICHHS.
Jucneponoruyeckas Kiaccu(puKaius JeKapCTBEHHBIX (POPM.

3. JlekapctBennass  Qopma mopomku. Knaccudukanus, OCHOBHbIE
TpeOOBaHMsI, MPEABbABIAEMbIE K TMOpOIIKaM. MeTo/bl MOJy4YeHUs MOPOIIKOB U
OCHOBHOE 000pYyI0OBaHUE.

4. JlekapctBeHHass ¢opma  Tabnetku. Kiaccudukanus, OCHOBHbBIC
TpeOOBaHMsl, TpenbsBisieMble K Tabnerkam. Craauu NPOU3BOJICTBA TaOJIETOK.
Krnaccudukanus BcmoMorareibHbIX BEIIECTB, UCIOIb3YEMBIX MPHU MPOU3BOJICTBE
Ta0JIETOK.

5. Cyxad u BiIaxHas TrpaHyisanus. MexaHu3Mbl (OpMUpOBaHUS TpaHyJl.
OcHOBHOE 000pPY/IOBAaHKE U MIPUHITUII €r0 PabOTHI.

6. Ompenenenne u crnocoObl TabmetupoBanusi. CTaauu MPECCOBAHUS
MopomnIKooOpa3Hbix  MarepuanoB. Kraccubukanuss W NOpUHOUN — JIEACTBUS
Ta0JIETOYHBIX MAIIIHH.

7. JlexapctBennas popma npaxe. Ctaguu npaxupoBanus. [IpuHIun padoThl
IpaXHupoBOYHOro kotmna. Ilemrersl. Meroasl nosydeHust mneiier. OCHOBHOE
000py0BaHUE /IJIs1 TPOU3BOJICTBA MEJJIET U MPUHITUII €ro JCHCTBUA.

8. HaHeceHue MICHOYHBIX MOKPBHITHH HA TAaOJCTKU W TMEJUIeTHl. MeToabl 1
oOopynoBanue Jisi HaHeceHWs NOKpbiTuid. [lpuHmun nedictBus. JledexTs
TTOKPBITHS ¥ IPUIMHBI UX BO3HUKHOBCHHS.

9. JlekapctBenHas ¢opma Kamncynel. OmnpeneneHne W KiIacCU(pUKALIUA.
OcHoBHBIE TpeOOBaHUs, NPEIBABIAEMbIE K KancyjlaM. Marepuabl, NpUMEHsIeMbIe
JUTSL U3TOTOBJIEHUS] 000JI0UKHU Karcyibl. CTaauu MoxydeHus: TBEPAbIX KarcCyll.

10. Ilpomecc cymiku B XMMHUKO-(hapMalieBTHIecKoi 1 6nodapmarieBTHIecKon
orpaciau. Craauu cymku. Kputepuu st BeiOopa crocoba cymku. BakyymuHas
TEerIoBas cylika. BakyymHo-cyOnuMalnonHas cyimika. PacisimuTenbHas cymika.

11. JlexkapctBennas ¢opma wmaszu. Krnaccubukamuss Maszeil Mo COCTaBy,
KOHCHCTEHIIUY, HA3HAYCHHIO, 00JIaCTH TPUMEHEHHS, XapaKTepy NCUCTBHUSA, TUITY
Ma3eBbIX OCHOB, THUIy JUCHEpCHbIX cucteM. OCHOBHBIE TpeOOBaHUS,
npeabsaBisieMble K MaszsaM. Kimaccudukaius Ma3eBbIX OCHOB.

12. Craguu mpousBojicTBa Maszell. OcHOBHOE 00OpyAOBaHUE JIsl KaXKIOW
CTaJIM¥ U TIPUHITUTI JICHCTBUSI.

13. JlekapctBenHast ¢opma skcTpakThl. Kiaccudukanuss W OCHOBHBIC
TpeOOBaHMS K IKCTpaKTaM. MeTO bl MOTYYCHHS KUIKUX SKCTPAKTOB: TIEPKOJISAIIHS,
PENEPKOJIAIMS, PENepKONSAIUs C JCNeHUEM ChIpbs, JpoOHas Marepausi.
[TpuHIMITEI METOAOB U IPUMEHSIEMOE 000pyI0BaHHE.

14. JlekapcTBenHas ¢opma asposzonu. Knaccuduxarus no Tummy noixydaemMon
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TUCTIEPCHOM CHUCTEMBI, CHOCO0Y BBEIEHHUS, BHUAY ad’pO30JIbHON CHCTEMBI W
OCHOBHBIC TpeOOBaHUS K a’po30iisiM. TpeboBaHWsA K MpomeieHTaM. MeTo bl
HATOJHEHUS a3PO30JIbHBIX OAJIIIOHOB.

15. JlekapctBennas ¢opma crpen. OmnpenerneHne W KiIacCH(PUKAIMS 10
MEXaHU3MY pacTUbUICHUS W MecTy HaHeceHms. CTajauu MPOM3BOJCTBA CIIPEEB.
WHransmuonaple  COcOObl BBEJCHUS JIGKAPCTBEHHBIX BEIIECTB: HEOyan3ephl,
WHIVUBUTyJIbHBIC JO3UPOBAHHBIC ad9PO30JIbHBIC HHTAISTOPHI.

baok 2. IluppoBbie TEeXHOJOTHHM AJIsi XHUMHKO-(papMaleBTUYECKHX H
ounodapmaneBTHUECKHUX TPOU3BOACTB

1. Onpenenenne MaTeMaTH4eCKON MOJENH. B3anmocBsi3p
MaTeMaTH4ecknx W  Qusnueckux Mojenei. [IpuOmmwkeHHBIH — XapakTep
MareMaTH4eckux Mogeneil. [lomyuieHusi, NOpUHUMAaeMble IMPU TOCTPOCHUH
MaTeMatuyeckon mojenu. Kraccudukanuss MareMaTMuecKuxX MoJieliell 1o
BPEMEHHOMY U MIPOCTPAHCTBEHHOMY IMPU3HAKAM.

2. IlpencraBieHre MaTeMaTHUYE€CKOTO OMTUCAHUS B COOTBETCTBHE C OJIOUHBIM
npuHiUnoM. OCHOBHBIE OJIOKM, COCTaBJISIONIME ONHUCAHUE IIpollecca W UX
B3aMMOCBs3b. OTpakeHHEe MPUHIIUIIOB CUCTEMHOI0 aHaJIu3a B OJIOYHOM IMOAXO0E K
MMOCTPOCHUIO MAaTEMATUUECKUX MOJICIICH.

3. Hepapxumueckwe ypOBHM aHajdW3a ¥ HCCICAOBAHMS XUMHUYCCKUX
nporieccoB. OCHOBHBIE MOJIXO/Ibl K TOCTPOCHUIO MOEJICH pEaKTOPOB U K PEIICHUIO
npoOJieMbl MOJIETUPOBAHUSI OJIHO- W MHOTO(a3HBIX XUMHUYECKUX ITPOIIECCOB.
Knaccudukanuss mareMaTuuecKux METOJIOB MOJEIUPOBAHUS MPOMBIIUICHHBIX
ITPOLIECCOB.

4. TeopeTndeckre OCHOBBI CHUCTEMHOro aHaiau3a. OCHOBHBIC TMOHSITHUS O
NPUHIUIAX CUCTEMHOI0 aHaldn3a XUMHUYECKHX IMpoleccoB. MaremaTuieckue
METOAbl peuieHuss ypaBHEeHU Mojened. CTpykTypHas W MapameTpudeckas
UISHTH(PUKALIIS MOICIICH.

5. ITlocranoBka 3a/1auu yrpaBiIeHUS XUMUKO-TEXHOJIOTHYECKUM TIPOIIECCOM.
Perynupyemas nepeMeHHas. YIHpapisoOMIME W BO3MYLIAIOUIME BO3JCHCTBUA.
Cucrema apromaruueckoro peryiaupoBanus (CAP).

6. Cucrempr ympaBneHuss sabopatopHoi  umHpopmanumedr, JIMMC
(Laboratory Information Management System — LIMS). J1;1g pemenus kakux 3a1a4
ucnoiib3yercs. @a3zpl )xu3HeHHoro uukia JIMMC B cootBerctBuu ¢ 'OCT P 53798-
2010 CranpapTHOE pPYKOBOACTBO 1O JAOOPATOPHBIM  MH(OPMAIMOHHBIM
MenekMeHT-cucteMam (JIMMC). Konnentyansnas moaens JIMMC.

7. MeTonpl KOHTPOJISI M YIPaBICHUS XUMHUKO-(DapMalleBTUUECKUMU U
ounodapmanestruaeckumu npousBoactamu. ERP u SCADA cuctemsl.

8. OcCHOBHBIC IPHUHITUIIBI M 3341 TEXHOJIOTHH aHamm3a mpoieccos (Process
Analytical Technology, PAT). Mertousi 0n- u in-line MOHUTOpPHHTA MPOLIECCOB.

9. Omnpenenennie u KiaaccuuKauss HEHPOCETEBBIX MOJIENICH. OTaIbl
pa3pabOTKU HEHPOCETEBBIX MOJIeNIeiH. AJITOPUTMBI O0yUCHHS.

10. bonbmme MmaccuBbl JaHHBIX. Onpenesnenue. [loaroToBka u Bu3yaauzaus
JTaHHBIX. MeToibl 00pabOTKU JTaHHBIX.

11. CraTtuctuueckue MeToJibl 0OpabOTKU MEAMIIMHCKUX JaHHBIX. [loHsTHS
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MapaMEeTPUUYECKUX U HemapaMeTpUUEeCKUX KpUtepuen. [IpoBepka cTaTUCTUYECKUX
TUIIOTE3.

12. Meton nmucnepcroHHoro aHanm3a. Buasl momeneit. Cymma KBaapaToB
tumna I, I, Il u IV. Kputepuu. MeToa KoHTpacTOB.

13. Tonck KOJINYECTBEHHBIX COOTHOIIEHHM CTPYKTYpa-CBOMCTBO
(Quantitative Structure-Activity Relationship, QSAR). Tlonsatus neckpunropa.
Bubl MOJIEKYISIPHBIX JIECKPUNITOPOB. METOIbl MOCTPOCHUS MOJEIEH CTPYKTypa-
CBOMCTBO M UX KpaTKasi XapaKTEpUCTHKA.

14. [ToHsiTHE BHYTPHU- U MEKHUHIUBUAYAJIbHOU U3MEHYMBOCTH B TTOMYJISIITUH.
[Tonsatue xkoppensiuu u KoBapuaruu. KoddduimeHT TUHEHHOW KOppesiuy,
MHO>KECTBEHHON KOPPEJISIIUU.

15. [Taketst  ASPEN kak npumMep KOMMEpPYECKMX IIaKeTOB  JJIs
MIPOEKTUPOBAHUS XUMHKO- TEXHOJIOTHYECKUX, (dhapMaleBTUYECKUX,
HedTenepepadaThIBaIOMINX TPOU3BOJICTB, PELICHUS 3a]1a4 MOJICIMPOBAHUS TCUCHUS
KUJKOCTEH U ra3oB, MeX(}a3HbIX B3aUMOJCHCTBUI U TEIIOOOMEHOM METOJIaMU
BBIYMCIUTEILHON TUAPOIMHAMUKH.

4. PexoMeHayemasi aureparypa

Ilo ©Osoky 1. OcHoBHBbIe Tipolecchbl W 000pyIOBaHME XHUMHKO-
dhapmaneBTHYECKHX H OHOapManeBTHYECKUX POU3BOIACTB

OcHoBHas:

1. Komuccapos, 0. A. Ilpoueccol u anmapatbl XUMHUYECKON TEXHOJIOTHUU
[Tekcr]yueonoe mocodue / 0. A. Komuccapos, JI. C. 'opaees, . I1. Benr; pen. HO.
A. Komuccapos. — M.: Xumus, 2011. — 1229 c.

2. KpacaBun, A. B. O6mas xumudeckas texHonorus [Tekcr]: ydeOHOe
nocobue / A. B. KpacaBun, T. A. Tapacenko, B. C. beckos. — M.: PXTVY um. JI.W.
Menneneera, 2010. — U.1: Xumudeckue mporecchl 1 peaktopsl. — 2010. — 123 c.

3. O0mas XxuMUYeCKast TEXHOJIOTHS B BOTIpocax M oTBeTax [Tekct]: yueOHOe
nocobue / coct.: B. C. beckos, B. . Banuypun, B. U. Urnarenxos. — M.: PXTY
uM. JI.11. Menneneena, 2011. —Y.1. — 2011. — 82 c.

4. Menbmytuna H.B., Mumwmna 1O.B., Anec C.B. HMHHOBanuoHHBIE
TEXHOJIOTUM U 00O0pyJOBaHHE (papMalleBTUYECKOro npousBoacTBa. — T.1. — M.:
NznarensctBo BUHOM, 2012- 328 ¢. Menbmytuna H.B., Mummuna FO.B., AnBec
C.B., Topauenko M.I'., T'ycea E.B., Tposukun A.}O. HHOBallMOHHBIE
TEXHOJIOTUM W 00O0pyAoBaHHE (apMaleBTUYECKOro mpousBoacTBa. — T.2. — M.:
HznarensctBo BUHOM, 2013- 480 c.

JlonosiHUTEILHAS

1. HertHepckuii, FO. WM. IIponeccsl u amnmapatbl XUMAYECKON TEXHOJIOTHHU
[Tekcr]: yueOnuk uis By3oB: B 2 u. / 1O.U. IpitHepckuii. — 3-¢ uza. — M.: Xumust.—
U.1: TeopeTuyeckue  OCHOBBI  MPOLECCOB  XMUMHUYECKOW  TEXHOJIOTHHU.
['mapoMexaHnueckrue M TEIUIOBbIE MPOLIECCHl U anmapaThl: pEKOMEHJA0BaHO MUH.
obpazoBanus. — 2002. — 400 c.

2. HOeitHepckuii, F0. U. [Ipouecchl u anmapartbl XUMUYECKON TEXHOJIOTUHU
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[Texct]: yuebnuk mist By3oB: B 2 4. / FO.W. HdpitHepckuii. — M.: Xumus. — Y.2:
MaccooOMeHHbIe MPOLIECChl M aIllapaThl: PeKOMEHI0BaHO MwuH.00pa3oBaHUs. —
2002. - 368 c.

3. OcHOBHBIEC TIPOIIECCHI U aNmapaThl XUMUYECKONW TEXHOJIOTHH: TOCOOUEe 110
npoektupoBanuto / pen. FO0. U. [IpitHepckuit. — 4-e usn., crep., [lepeneu. ¢ uzm.
1991r. — M.: Anbsiac, 2008. — 493 c.

4. TlaBnoB, K. @. IIpumepsl u 3amauu 1Mo Kypcy HPOILIECCOB U alapaTroB
XUMHYECKOW TexHojoruu: yd4eb. mocobme s By3oB / K.®. Ilasmos, ILT.
PomankoB, A.A. HockoB. — 11-e uzn., crep. Ilepeneuatka ¢ uza. 1987 r. — M.:
PycMenuaKoncant, 2004. — 576 c.

5. beckos, B. C. O6mias xumuyeckasi TEXHOJOTHS : y4eOHUK 111 By30B / B.
C. beckoB. — M.: Akagemknura, 2005.

ITo 0Joky 2. Ilpounecchl M annapaTrbl B XUMHYeCKOH M (papManeBTHYECKOM
TeXHOJIOTHUSIX

OcHoBHas:

1. AxwnazapoBa, C. JI. MogenupoBaHue U ONTUMHU3ALUA XHUMHKO-
TEXHOJIOTUYECKHX IMPOLECCOB C HEMOJHOM WHPOpMALME O MEXaHU3Me
[DnexTpoHHBIN pecypc]: yuebHnoe nocodbue / C. JI. Axnazapona, JI. C. I'opuees, M.
b. I'ne6oB. — M.: PXTVY um. JI.1. Menaeneena, 2010. — 100 c.

2. Makapos, B. B. MHorokpurepuaibHas ONTUMH3AIUS aCCOPTUMEHTA U
KauecTBa XMMHYECKOW MpoAyKIuH: ydyeOHoe mocobue / B. B. Makapos, 0. B.
CooeBa. — M.: PXTVY um. JI.1. Menneneena, 2014. — 100 c.

3. H.B. Menbmytuna, A.B. MatacoB. CoBpeMeHHbIE HH(POPMAIIOHHBIC
CUCTEMBbI XPAaHEHHS JTaHHBIX, OOpAa0OTKM WM aHalu3a JaHHBIX I TPEANPUATHN
XUMHUUYECKON U cMexHbIX otpaciieid — M.: PXTY um. JI1.1. Menneneea, 2011. —
308c.

JlomotHUTEILHASA:

1. Kadapos, B.B., I'me6oB, M.b. Maremaruueckoe MOJEIUPOBAHNC
OCHOBHBIX TIPOIIECCOB XMMHUYECKMX IPOM3BOACTB: yueOHOoe mocodoue / B.B
Kadapos, M.b. I'ne6oB - M.: Beicm. mik., 1991. - 400 c: [DneKTpoHHBIN pecypc]:
Pexxum  moctyma:  http://www.twirpx.com/file/174347/ (mata  oOparicHHS:
12.02.2024 r.) Hynapos, C.II. BeraucoutensHbie MeTOAb  00pabOTKH
AKCTIIEPUMEHTANIbHBIX JaHHBIX [TekcT]: yueb.-meton. mocodue / C. I1. dynapos, A.
H. aiikun, A. ®@. Eropos. — M.: PXTY um. /.. Menneneena, 2005. — 52 c.

2. Tl'aprman, T. H. OcCHOBBI KOMMBIOTEPHOTO MOJEIMPOBAHUS XUMHUKO-
TEXHOJIOTHYeCKHUX mporeccoB [Tekcr]: ydueOHoe mocobme mus By3oB / T. H.
["apt™man, JI. B. Knymuna. — M.: UKI] "Akanemxuura", 2006. — 415 c.

3. Axnazaposa C.JI., Kadapos B.B. MeToasr ontuMu3aium SKCiepuMeHTa B
XAMHUYECKOM  TEXHOJOTMM [DJEeKTpOHHBIM pecypc] — Pexum pocryna:
http://subscribe.ru  /group/ nauchno-tehnicheskaja biblioteka/2322225/ (nara
obpamienus 12.02.2024).

4. IMucapenko, E. B. Teopus mianupoBanus sxkcriepumenta [ Tekct]: yueOHoe
noco6ue / E. B. ITucapenko, B. H. [Tucaperko. — M.: PXTVY um. JI.11. Mennencena,
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2013.—71c.

5. bospunos A. 1., Kadapos B. B. MeTopl onTUMHU3aIMK B XUMHAYECKOM
texHonoruu. — M.: Xumus, 1975. — 576 c.

6. Llaiikua A.H. IlpakTrueckue OCHOBBI JMHEHHOW ONTHUMHU3AIMU: y4eO.
noco6ue / mox pea. A.®. Eroposa. M.: PXTVY um. /I.1. Menaeneena, 2003. — 144c.

7. Kadapos B.B., Memankun B.II. Ananu3z u CcHHTE3 XUMHUKO-
TEXHOJIOTUYECKUX CUCTeM. YUeOHHK s By30B-M.: Xumus, 1991. — 432 c.: un.

[ DNEKTPOHHBIM pecypc]: — Pexum JOCTyTIa
http://moodle.milrti.ru/mod/resource/view.php?id=836 (Hata oOpaleHus
12.02.2024).

8. Kadapos B.B. MeTo b1 kuOEpHETUKH B XUMUH U XUMHYECKON TEXHOJOTUH/
B. B. Kadapos. — M.: Xumusi, 1984,

9. Kadapos B.B. CucreMHbI#l aHaIHM3 IPOIIECCOB XMMUYECKON TEXHOJIOTHH.
T.1. Ocnogsl ctpaternu / B.B. Kadapos, N.H. Jlopoxos. — M.: Hayka, 1976.

10. IIucapenko, E. B. IIpoMbinieHHBIE KaTaJIUTHYECKHE MPOLECCHI.
CTpyKTypsl W CBOWCTBa TBEPJABIX KaTaln3aTopoB: ydeOHoe mocobue / E. B.
[Tucapenko. — M.: PXTYVY um. JI.1. Menaeneera, 2009. — 135 c.
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