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1. HACITIOPT ®OHJAA OINEHOYHbBIX CPEJACTB

1.1. O61acTh NPUMEHEHUSA

®onn  onenounwsix cpenacts (GOC) — HeoTbemiemas dacTh paboueit
IPOrpaMMBbl TUCIUTUIMHBL (MOIYJsT) «XWMHUYECKass TEXHOJOTHS» W TpeaHa3HA4YCH
JUTST KOHTPOJSL M OILEHKA 00pa30BaTENbHBIX JOCTHKEHHH CTYJACHTOB, OCBOUBIIHX
IpOTrpaMMy JTUCHUIUIUHBI (MOIYJIA).

1.2. Hean u 3a7a4u GoHIA OLIEHOYHBIX CPEACTB

Lenpr ®OC — ycTaHOBUTH COOTBETCTBHE YPOBHS MOATOTOBKU 00y4YarOIIErocs
tpeboBanusiMm OPI'OC BO OakanaBpuar no Hampasienuio moarotoBku 04.03.01
Xumusi, YTBEPXKICHHBIM TIpUKa3oM MuHUCTEpCTBA O00pa3oBaHUs U  HAyKU
Poccuiickoit ®enepanun ot 17 wurons 2017 r. Ne 671 (¢ uU3MEHEHUsSMH U
nonoyiHeHusiMK), [IpodeccoHaIBHBIM ~ CTaHAAPTOM, yTBEpXkKAeHHbIM [Ipukazom
MunucrepcTBa Tpylda M couuanbHOM 3amuThl Poccuiickoit ®enepamnu  «O0
YTBEPXKJICHUH TpodeccHoHaNbHOro cTangaapta» ot 18 oxtsaops 2013 r. Ne 544n (c
U3MEHEHUSIMU U JTONoJIHEHUsIMH ), [IpodeccnoHabHBIM CTaHIAPTOM, YTBEPKICHHBIM
IIpukazom MuHKcTEpPCTBA TpyAa U COUMAIBHOM 3amuThl Poccuiickoi Penepauuu
«O0 yTtBepxaeHun npodeccuoHaabHoro crangaptay ot 22 mas 2017 r. Ne 4311 u
[IpodeccuonanbHbIM CTaHAAPTOM, YTBepk)AeHHBIM [Ipukazom MuHucTepcTBa Tpyaa
u  comuanbHOW  3ammThl  Poccuiickoit  ®enepanuu  «OO0  yTBEpKICHHUH
npodeccruoHanbHOro crangaptay» ot 22 mast 2017 r. Ne 432H.

1.3. [lepeyenb kommeTeHUUil, GopMupyeMbIX B Ipouecce OCBOEHHS
OCHOBHOI1 00pa30BaTe/IbHOI POrPaMMBbI

[Ipouiecc ocBoeHUs: AUCIHUIUIMHBI HAaNpaBJIeH Ha (DOPMUPOBAHHE CIEAYIOIIMX
KOMITETEHLIUI U MHIUKATOPOB MX JOCTHKEHUS:

Kox mo ®I'OC BO \ NHaukaTop 10CTHKEHUS
[IpodeccuonanpHbie
[1K-3. CnocoOeH BBIOMpATh U HCIIOJIB30BATh [1IK-3.4. Ucnonw3yeT cpeacTBa n3MepeHus,
TEXHUUYECKHUE CPEJICTBA U METO/bI UCTIBITAHUI TE€XHOJIOTMYECKOE U UCTIBITATEIbHOE
JUISl pEIIEHUs] TEXHOJIOTMUYECKUX 3a/1a4, 00opy10BaHuE, IPUMEHSIEMbIE TIPU
MOCTaBJIEHHBIX CIIEIMATIMCTOM O0Jiee BHICOKOH | (hapmalieBTHUecKOi pa3paboTke (B OTHOIICHUU
KB (HUKALNN pa3pabaTbIBacMbIX JIEKAPCTBEHHBIX CPEJICTB)

[1K-3.5. Pa3zpabarbiBaeT u aHaIU3UPyeET
TEXHOJIOTHYECKYIO U OTYETHYIO IOKYMEHTALUU
o gapMareBTu4ecKoil pazpaboTke (B
npejenax J0KHOCTHBIX 00s13aHHOCTEN)

[1K-4. CiocobeH ocyIiecTBIATh KOHTPOJIb [IK-4.1. BeinosHsAET cTaHAApPTHBIE ONEPALTUHI

Ka4ecTBa ChIPbs, KOMIIOHEHTOB U BBIITyCKaeMoil | (B TOM 4HCIe Ha BBICOKOTEXHOJIOTHYECKOM

MIPOYKIIMM XMMHAYECKOI0 Ha3HAYEHUH, 000pyI0BaHUN) JIJIS1 XapaKTEPUCTUKH ChIPbS,

IIPOBOJUTH MACIIOPTU3ALUIO TOBAPHON MIPOMEKYTOYHOU U KOHEYHOU MPOLYKIUU

IPOLYKLUHU XMUMHYECKOT0 U (papManieBTU4eCKOro
MIPOU3BOJCTBA

[TIK-4.3. DkcmmyaTupyet 1adboparopHoe
00opyI0BaHNE U TIOMEIICHHS B COOTBETCTBUU C
YCTaHOBJICHHBIMH TPEOOBAHUSIMHU




1.4. DTanbl

(l)OpMI/IpOBaHI/Iﬂ KOMHeTeHIII/Iﬁ H Ccpeacrsa  OucCHUBaHUA

YPOBHSI UX c)OPMHPOBAHHOCTH

Jrtansl popmupoBanus komnereHuni | Komnerenuun

KoHTpo/1bHO-011€eHOYHbIE
cpeacTBa / cnocod OleHMBaAHUS

PA3JIEJI 1. XuMmudeckue npoiecchl U ITK-3 VYcTHBIN onpoc, 3amura
pEaKTOphI [1K-4 nabopaTopHbBIX paboT, MpoBepKa
CaMOCTOSITENIbHOUM paboThI
PA3/IEJI 2. O61mue npuHIMITBI I1K-3 VY cTHBIN Onpoc, 3amuTa
pa3paboTku xuMuko-Texnonorunueckux | [1K-4 nabopaTtopHbIX paboT, MpoBepKa
IIPOLIECCOB CaMOCTOSITEJILHOM paboThl
PA3/IEJI 3. IIpumepbl HHAKEHEPHOTO I1K-3 Y cTHBIN OIpOoC, 3a1uTa
odopmiteHust xuMuko-Texnosnornueckux | [1K-4 nabopaTOpHBIX PaboT, MPOBEPKA
MIPOLIECCOB CaMOCTOSITENIbHOM paboThI
PA3/IEJI 4. XuMus u TeXHOJIOTHS I1K-3 VYcTHBIN Onpoc, 3ammuTa
XUMUKO-(papMarieBTudyeckux npemnaparos | [1K-4 nmabopaTtopHbIX paboT, MpoBepKa
CaMOCTOSITEJILHOM paboThl
Texkyuias arrecranus [1K-3 Y CTHBIN ONpOC, 3aluTa
[1K-4 nmabopaTopHBIX paboT, MpoBepKa
CaMOCTOSITENILHOM paboThI
IIpome:xyTouHasi aTTeCTALMA [1K-3 DK3aMeH
I1K-4

1.5. Onucanue nokasareseil GopMupoBaHUs KOMIETEHIUMH

Koax xomnerennuu

Pe3yibTarhl CPOPMHPOBAHHOCTH

[1K-3

3HaeT: TEXHOJIOTHYECKYIO U OTYETHYIO TOKYMEHTAITUH 110
dapmaiieBTUUECKOM pazpaboTke (B mpeenax JT0KHOCTHBIX
o0s3aHHOCTEH ).

Ymeet: pazpabaTbiBaTh U aHATU3UPOBATH TEXHOJIOTHUYECKYIO U OTYETHYIO
JIOKyMEHTaIUU 110 apMarieBTUIecKon pa3paboTke (B mpesenax
JOJIKHOCTHBIX 00S3aHHOCTEH).

Brnaneer HaBBIKAMHU: MCIIOJIb30BaHUS CpEICTB HU3MEpeHUs,
TEXHOJOTHYECKOTO M UCIBITATEIbHOTO 000pYyI0BaHUS, TPUMEHIEMBIX TTPH
dapmarieBTHUECKOW  pa3paboTke (B OTHOMICHWH pa3padaThIBaeMBIX
JICKapPCTBEHHBIX CPEJICTB)

[1K-4

3HaeT: CTaHAapTHHIE Onepalnuu (B TOM YHCIie Ha BBICOKOTEXHOJIOTHYECKOM
000py0BaHNN ), HEOOXOIUMBIE JIsl XapaKTEPUCTUKHU CBHIPBS,
IIPOMEKYTOYHON M KOHEYHOM MPOAYKIIUN XUMUYECKOTO U
(bapMaleBTUYECKOTO MPON3BOCTBA.

YwMeer: skCcIuTyaTupoBaTh 1abopaTopHOEe 000py0BaHUE U TIOMEIIICHUS B
COOTBETCTBUU C YCTAHOBIECHHBIMU TPEOOBAHUSIMH.

BnaneeT HaBbIKaMHU: BBIIIOJTHCHHA CTaHAAPTHBIX OHepaHI/Iﬁ (B TOM 4YHUCJIC
Ha BBICOKOTEXHOJIOTHYECKOM 00OPYIOBAaHUM) TSI XapaKTEPUCTHKHU CHIPbS,
NPOMEKYTOYHOM W KOHEYHOW  TPOAYKIUH  XUMHUYECKOTO U
(hapManeBTUYECKOTO MPON3BOACTBA




1.6. Kputepun oueHUBaHMSI KOMIeTEHIUI

(popMupoBanusn

Ha PpasHbIX IJTamax HX

Bup yueoHoii padoTbl

KoJgnuyecTBo
0aJ1J10B

(01010 0-300

390

8 cemecTp

3amuTa 1a00paTOPHBIX padbOT

44

CamocrositenbHas padoTta (IpoBepKa KOHCIIEKTOB) 16

IInceMeHHEBIN DK3aMeH

40

Bcero

100

HaxkonureanHas cucrteMa ouneauBanug mo 100-o0ajabHoM mKaJje

YeroipexdaiibHasA
CHCTeMa OLleHHBAHUSA
JK3aMeHa

100-0aj1bHAs
KaJa

BykBeHHasl IKaJIa, COOTBETCTBYOIIAS
100-6anbHOM MIKAJIE

Cucrema
OLCHUBAHUS
3ayera

OTaN4HO

90-100

A — OTJINYHO — TEOPETUYUECKOE COJIEPIKAHIE
Kypca 0OCBOCHO TOJIHOCTEIO, O3 MpoOeroB;
HEOOXOAUMBIC MPAKTHYECKUE HABBIKK PaOOTHI
C OCBOCHHBIM MaTepHaIoM COPMHUPOBAHBI;
BCE MPEAYyCMOTPEHHBIC MPOTPaMMOi
00yueHHs yucOHBIC 3a]aHUs BBITOJHCHBI,
Ka4eCTBO UX BBITIOJIHECHHUS OIICHEHO YHCIIOM
0a/uIoB, OJIM3KUM K MAKCUMAJIbHOMY

Xopowo

83-89

B — oueHb XOpOII0 — TEOPETUIECKOE
CoJIep;KaHue Kypca OCBOCHO MOJTHOCTBIO, 03
po0esioB; He0OXO0AUMbIE IPAKTHYECKUE
HaBbIKHU pa6OTbI C OCBOCHHBIM MaT€prajioM B
OCHOBHOM c(hOpMHPOBaHBI; BCE
IpeyCMOTPEHHBIE TIPOrpaMMON 00ydeHHS
yueOHBIE 3aJaHNsl BBINTOJITHEHBI, KAYECTBO
BBITIOJTHEHHS OOJIBIIMHCTBA U3 HAX OLIEHEHO
YHCIOM 0aJI0B, ONM3KUM K MaKCUMaJIbHOMY

Xopouio

75-82

C — XOpOIIIO — TEOPETUIECKOE CO/IEPKAHIE
Kypca OCBOCHO ITOJHOCThIO; HEKOTOPHIC
MPAaKTUYECKHUE HABBIKK PAOOTHI C OCBOCHHBIM
MaTepuaioM ChOPMHUPOBAHBI HETOCTATOYHO,
BCE MPEIyCMOTPEHHBIC TPOrPaMMOit
00yueHHs yueOHbIC 3aaHUs BHITOJHCHBI,
Ka4yeCTBO BBLIMIOJIHEHHS HU OJHOTO U3 HUX HE
OLIEHEHO MUHHMMAaJIbLHBIM YKCIIOM 0ajUIoB,
HEKOTOPBIC BUJIBI 38JJAHHI BBITTOIHECHEI C
oHIMOKaMu

yﬂOBJ’IeTBOpI/ITCHLHO

63-74

D — y10Bi€TBOPUTENHHO — TEOPETHYECKOE
COJZIEpP>KaHUE Kypca OCBOCHO YaCTUYHO, HO
po0esbl He HOCAT CYIECTBEHHOTO
XapakTepa; He0OXO0JMMBbIE TPAKTUYECKHE
HaBBIKHA Pa0OTHI C OCBOCHHBIM MAaTEPHAIOM B
OCHOBHOM C(pOPMHPOBAHBI; OOJIBIINHCTBO
MIPEIYCMOTPEHHBIX IPOrPaMMOi 00y4IEeHUS
y4e0HBIX 3aJaHNH BBITIOJTHEHO, HEKOTOPHIE U3
BBITIOJTHEHHBIX 3aJJaHUH COJEP)KAT OMIHOKH

Y 10BIETBOPUTEIIBHO

50-62

E— nocpencTBeHHO —TeOopeTHYECKOe
COJIEpXKAHUE Kypca OCBOCHO YaCTHYHO;
HEKOTOPBIC PAKTUYCCKUEC HABBIKU PabOTHI HE
c(hOopMUPOBAHEI, MHOTHE TIPEAYCMOTPECHHBIE
y4eOHOI mporpaMMoii 00y4eHus yaeOHbIC
3aJ]aHMsl HE BBITIOJIHCHBI JIN0O KA4eCTBO

3aureHo




BBITIOJTHEHHBIX HEKOTOPBIX U3 HUX OLICHCHO
YHUCJIOM 63.J'IJ'IOB, ONM3KKUM K MHUHUMAJIBHOMY

HeynosneTBopuTensHO 21-49 FX — HeyJOBIETBOPUTENBHO — TEOPETHYECKOE
CoJIepKaHue Kypca OCBOCHO YaCTHYHO;
HE0OX0AUMBIE MPAKTHYECKUE HABBIKK PabOTHI
C OCBOCHHBIM MaTepHaJIOM He
c(hOopMHUPOBAHEL;, OOJIBITHHCTBO
MIPEIyCMOTPEHHBIX Y4eOHOH mporpaMMont
00ydueHHs ydeOHBIX 3aIlaHUH HE BBHITIOJTHEHO
100 KaueCTBO MX BBIIIOIHEHHUS OLICHEHO
YUCIIOM 0aJUIOB, OJIM3KAM K MHHAMAIIEHOMY;
IPY JOTOJTHUTEIBHO CAMOCTOATEILHON
paboTe HaJl MaTepHaIoM Kypca BO3MOKHO
MOBBILIEHHE KaueCTBA BBITIOJIHEHUS yUeOHBIX
3a/laHui

He 3auteno

HeynoBneTBopuTebHO 0-20 F — Hey1OBIETBOPUTEIILHO — TECOPETUICCKOE
coJIepKaHue Kypca He OCBOCHO;
HEOOX0AUMbIE MPAKTHYECKUE HABBIKU PabOTHI
He c(hOpPMHUPOBAHBI; BCE BHIMOJIHCHHBIC
yueOHbIe 3aJJaHusl COJepIKaT rpyOble OIIHOKH;
JIOTIOJTHUTENbHASI CAMOCTOSATENIbHAsL paboTa
HaJl MaTepHaIoOM Kypca He MPUBEIET K
KaKOMY-JT100 3HAYMMOMY MOBBIIICHHIO
Ka4eCTBa BBIIOJIHEHHUS YUCOHBIX 33 JaHUM

2. KOHTPOJIbBHO-OHEHOYHBIE CPEJCTBA
2.1. OneHOYHbBIE CPEICTBA TEKYIIET0 KOHTPOJIS

IIpuMepHBbIE BONPOCHI AJI1 YCTHOTO OMPOCA

1. Kak Ha3bIBaeTCs BEIMYMHA, XapaKTEPHUIYIOIIas anmnapar Uil PeKUM €ro
paboThI?

2. Kak Ha3bIBalOTCS MPUPOJIHBIE MAaTEPUAITBI, UCTIOIb3YEMbIE B IPOU3BOJICTBE
MIPOMBIILJICHHBIX TPOYKTOB

3. Kak HazbpIBaeTcs mporecc OMOXMMHYECKOW OYMCTKH BOBI, TPOTEKAIONTHI 0e3

JOCTYIIa KHCIIOPO/Ia, HA3bIBASTCS ?

Kakosa Bennunna pH 1151 kucioit cpesi?

Kak Ha3bpIBalOTCS peakiiuu, IpoTeKaroIKe B 0OJHOU (aze?

Kak n3MeHsieTcst CKOpoCTh peakiiuy MPHU MOBBIIIICHUN TEMITePaTyphl?

Kaxk Ha3bpIBaeTcs BenmnunHa, XapakTepusyrolas cojep kaHue BeIlecTBa B

pactBope?

8. IlpuBeauTe mpuMep TOPIOYETO CHIPHS. -

9. Kak Ha3bIBaeTcs CIUMAHUE YACTHI] KOJIJIOUTHON CUCTEMBI?

10.Kak Ha3bIBatOTCs MOOOYHBIE IPOAYKTHI, KOTOPHIE HE HAXOAT MPUMEHEHHS Ha
JTAHHOM TMPOU3BOJICTBE, HO MOTYT CIY>KHTh ChIPbEM MPH MPOU3BOACTBE
HEKOTOPBIX XUMUYECKHUX MTPOTYKTOB?

11.Kak Ha3bIBaeTCs BEIIECTBO, U3MEHSIIONIEE CKOPOCTh PEAKIINN?

12.Yto0 Takoe pereneparus?

13.Yto0 Takoe Koppo3usi?

14.Kak Ha3bIBaeTCs MpoLeCcC YAAICHHs U3 BOJbl PACTBOPEHHBIX B HEW ra3oB?

15.Kak Ha3bIBaIOTCS MPOLECCHI, MPOTEKAIOIIME B TPUCYTCTBUM KaTaau3aTopa?

No ok




16.Kak Ha3bIBaeTcs amnmapart JJis IPOBEJACHHS BBICOKOTEMITEPATYPHBIX
MPOIIECCOB?

17.Kak oCyIecTBIsSETCS BBIACICHHE 1IETIEBOTO MTPOTyKTa?

18.Kak Ha3bIBaeTCsl COBOKYITHOCTD OTI€paIii, IPOBOJUMBIX B OIMPEICICHHON
MOCIIEI0BATEIBHOCTH B IEJISAX MOTYUYCHHS U3 ChIPbsi TOTOBOM MPOIYKIIUHU ?

19.Kak Ha3bIBaeTCs mporiecc 00pabOTKU CHIPBS C IENIbI0 OTACTICHHS MOJIE3HON ero
YacTH OT HETOJIE3HON?

20.Kaxk Ha3bIBaeTCs MpOIECC pa3AesICHUs )KUJIKUX CMecel Ha AUCTHILIAT U
KyOOBOM OCTaTOK B pe3yJibTaTe MPOTUBOTOYHOTO B3aUMOICHCTBUS KUKOCTH
U napa?
2.2. OueHoYHbIEe CPeACTBA sl IPOMEKYTOUHOM aTTecTAlNH

Bomnpocsl k 3xk3aMeny

1. Knaccudukanuss XuMUYECKUX PEAKIIMH, JISKANUX B OCHOBE MPOMBIIIICHHBIX
XUMHKO-TEXHOJIOTHYECKHUX MPOIECCOB

2. Texnonmormveckue Kputepud dSPPEKTUBHOCTH XUMHUKO-TEXHOJIOTHUECKOTO

npoiecca

PaBHOBECHE XUMUYECKUX PEAKIU

CnocoObl cMenIeHus] paBHOBECHS

3aBUCHUMOCTh KOHCTAHTBHI PABHOBECHS OT TEMIIEPaTyPhl

Pacuer paBHOBeCHS IO TEPMOAMHAMUYECKUM JaHHBIM

TepMoaguHaAMHUYECKUN aHAIIN3

CKOpOCTh TOMOTE€HHBIX XUMUUYECKHUX PEAKIIUN

3aBUCUMOCTh CKOPOCTH XUMHUYECKHX PEAKIUA OT KOHIEHTPAIIMH PEarcHTOB:

KMHETHYECKUE YPABHCHUS

10.Crioco6bl U3BMEHEHHSI CKOPOCTH MTPOCTHIX U CIOKHBIX PEAKIIUMA

11.MaremMaTtudeckoe MOJICIUPOBAHIE XUMHUUECKUX PEAKTOPOB M MPOTEKAIOIINX B
HUX XUMHYECKHX MTPOIIECCOB

12.Knaccuduxaims XdMUYECKUX PEAKTOPOB B PEKUMOB UX PAOOTHI

13.YpaBHeHne MateprabHOTO OaslaHca JIsl AJIEMEHTAPHOTO 00beMa MPOTOYHOTO
XUMHYECKOTO PeaKTopa

14.PeakTop UacalIbHOTO CMELIEHUS

15.PeakTop uaeabHOTrO BEITECHEHHS

16.CpaBuenne 3PGHEeKTUBHOCTH MPOTOYHBIX PEAKTOPOB UACATHHOTO CMEIICHUS U
UJICATPHOTO BHITECHECHUS

17.Kackaj peakTopoB HUJI€aIbHOTO CMEIICHUS

18.TTpu4nHBI OTKIOHEHUI OT UI€ATTLHOCTH B IPOTOYHBIX pEaKTOpax

19.Monenu peakTopoB ¢ HEUACATHHONU CTPYKTYPOI TIOTOKOB

20.®OyHKIMH pacnpenesieHrs BpeMEeHU MPeObIBaHUS

21.9kcnepuMeHTaIbHOE U3yUYeHnEe (PYHKIMI pacrpeeeHHus]

22 .OyHKIMK paCTIPECICHUs] BpEMEHU NMPeObIBaHUS HACATbHBIX U HEUJCATbHBIX
MPOTOYHBIX PEAKTOPOB

23.Ilpumenenre GyHKUMM pacnpeqeseHruss BpeMeHU MpeObIBaHUS TPU pacyeTe
XUMHUYECKUX PEAKTOPOB

24.YpaBHeHHE TEIUIOBOrO OalaHca

©Co~NOhkow



25.TemnnoBblie peKUMbl XUMUYECKUX PEAKTOPOB

26.1TpoTOUHBII peakTOp HACATLHOTO CMEIICHUS B HEU30TEPMUIECKOM PEIKUME

27.Ileproandecknii  peakTop WACATBHOTO CMEMICHUS B HEU30TEPMUYCCKOM
pexuMe

28.PeakTop naeanbHOTO BRITCCHCHHS B HEM30TEPMHUUECKOM PEKIME

29.TemnoBast yCTOWIMBOCTh XUMHYECKUX PEAKTOPOB

30.0nTUMaNTbHBIN TeMIEPATYPHBIA PEKUM M CIIOCOOBI €ro OCYIIIECTBICHHUS B
MPOMBIIIUIEHHBIX pEaKTOpax

31.0061mume 0coO0EHHOCTH MeTEPOTeHHBIX ITPOIIECCOB

32.JInddy3noHHBIE CTaNK TETEPOTCHHBIX MPOIECCOB

33.'eteporeHHple HEKATAIMTUYECKUE IIPOLIECCHl B CHUCTEME «ra3 — TBEPJIOE
BEII[ECTBO

34.I'eTeporeHHbIE MPOIIECCH B CUCTEME «T'a3 — KUJIKOCTH

35.00m1ue npencTaBIeHrs 0 KaTaanu3e

36.TexHOIOTHYECKHE XapaKTePUCTUKH TBEPIbIX KaTaIn3aTOPOB

37.CoipbeBas 0a3a XUMUYECKON POMBIIIIEHHOCTH

38.PanmoHanbHOE M KOMIUIEKCHOE MCTIOE30BAHKE CHIPHEBBIX PECYPCOB

39.[IpuHIHMITBEI 00OTAIIEHUS CHIPBS

40.Boma 1 BO3IyX B XUMHUYECKOU MMPOMBIIIIICHHOCTH

41.Onepreruyeckas 0a3a XUMHYECKOW MTPOMBIIUIEHHOCTH

42.OCHOBHBIC HANpaBIICHUs] TOBBINICHUS S(PGEKTUBHOCTH HMCIOJb30BAHUS
CBIPBEBBIX M TOIIMBHO-DHEPTETUUECKUX PECYPCOB

43.OCHOBBI SHEPTOTEXHOJIOTUH, €€ 3HAYCHUE U CYITHOCTh

44 TlocranoBka  oOmied  3agauu  pa3pabOTKM U CO3JAHUS  XHUMHUKO-
TEXHOJIOTUYECKUX CUCTEM

45.Vicnonp30BaHWEe METOJIOB M TPUHIIMIIOB CHUCTEMHOTO HCCIEAOBaHUS TPHU
pa3pabOTKe XMMHUKO-TEXHOJIOTHICCKUX CUCTEM

46.OCHOBHBIC TTOHATHUS U MIPUHITUIIBI CHCTEMHOTO TTOIX01a

47.Xumudeckoe NpeanpHsITHE KaK CII0KHASI cUCTeMa

48.00mas cTpaTerust CHCTEMHOTO HCCIISOBaHMS

49.OCHOBHBIC ATaIbl CO3/IAHUS XUMHUKO-TEXHOJIOTHUSCKUX CHCTEM

50.Knaccudukarus Mojieneit XMMUKO-TEXHOJIOTHYECKUX CUCTEM

51.3agaum aHaMM3a, CHHTE3a U ONTUMHU3AIMH XUMHUKO-TEXHOJIOTMYECKUX CHCTEM

52.Turibl TEXHOJIOTHYECKUX CBSI3CH

53. TexHOMIOTHYECKHE MPUHIIUAIIBI CO3AaHUS XUMHUKO-TEXHOJIOTHIECKUX CUCTEM

54.11po6meMbl, BO3HUKAIOIIME TMPU pa3pabOTKEe M OKCIUTyaTallud arperaTtoB
OOJBIION STUHUIHONU MOIITHOCTH

55.CripbeBast 6a3a a30THOM MPOMBIIIIICHHOCTH

56.[Tomyuenne TEXHOIOTUYECKUX Ta30B

57.04ncTKa OTXOISIIUX Ia30B OT OKCHUJIOB a30Ta

58.0uncTka KOHBEPTUPOBAHHOT'O T'a3a OT OKCHUIOB yTiepoa

59.CunTe3 aMMHaKa

60.TexHoMOTHS A30THON KUCIIOTHI

61.TexHomOTHS CEPHOMN KHUCIOTHI

62.TexHomoruss MUHEpaIbHBIX YI00pEeHUI



63.Baxkneiimme HeTEMPOTYKThI

64.I1epBuunas nepepadboTtka HeTH

65./lectpykTHBHas niepepaboTKa HEPTH

66.0u4ncTka HEPTEPOTYKTOB

67.Cunre3 MeraHosna

68.HoBbie HanpaBiieHUs1 B Pa3BUTUH POU3BOICTBA METaHOJA

69.MukpoOnOIOTUYECKUI CUHTE3

70.I'eneTrueckas HH)XKCHEPUS

71.nxenepHas SH3UMOJIOTHS

72.0OCHOBHBIC TEHJICHIIMH PAa3BUTHS OMOTEXHOJIOTUH

73.CTpoeHrue U OCHOBHBIE METOJbl TOJYYECHHS] XHUMHKO-(papMarleBTUYECKUX
IpernapaToB.

74.JlexapCcTBEHHbIE TpENapaThl — COCAUHEHMS AIU(PATUIECKOrO psAsla: CTPOESHUE U
OCHOBHBIE METO/IBI MTOJTYICHUS.

75. XuMHKO-(papMaleBTUYECKUE TpernapaThl Ha OCHOBE KapOOapOMaTUYECKUX
COCMHEHHI: CTPOCHNE U OCHOBHBIE METOIBI MTOTyICHUS.

76.IlpemapaTtsl Ha OCHOBE TETEPOLUKINYCCKUX COCAMHECHUN; CTPOCHHUE U
OCHOBHBIE METO/IBI TTOJTYYCHHUS.

77. ATMIMKINYECKUE COEIMHEHUS B KaueCTBE JIEKAPCTBEHHBIX IMPENapaToB:
CTPOCHHE U OCHOBHBIE METO/IbI MOJTYUYCHHUS.

78.IIpoTuBoOIyX0J€BBIE TIPENApPaThl: CTPOCHUE U OCHOBHBIE METObI TIOJTYUYEHUS.

79. AMMIIMKJINYECKUE COETUHEHMS. CTPOCHUE U OCHOBHBIE METO/IbI ITOJTy4YEHHUS.

80. AHTUOHMOTHUKHU: CTPOCHUE U OCHOBHBIE METO/IbI TOTYUYEHUS.

81. Ankanouasl: CTpOEHUE U OCHOBHBIE METO/bI IOJTYyUEHHUSI.

82.ButaMuHbl: CTPOCHHE U OCHOBHBIE METO/IbI MTOJTyUEHUS.



