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Llesb ocBOCHUS TMCUUIIIIMHBI

Lens mpenogaBaHusi AWCHMIUIMHBI SBISIETCS TOMyY€HHE 3HAHUM, HEOOXOIUMBIX ISt
TUTOJIOTBOPHOW TBOPYECKOM JeATeNbHOCTH OakanaBpa. [Jucuumuimia « XuMHUECKHE PeaKTOPbh)
(GOpMHUPYIOT TEXHOJIOTMYECKOE MHPOBO33pEHHE OaKaJaBpoB Uil WX IPOU3BOJICTBEHHO-
TEXHOJIOTMYECKOM 1 MPOEKTHO-KOHCTPYKTOPCKOM POPECCHOHATTLHOM eI TETbHOCTH.

3agaun WU3y4EeHUS IUCUUIUIMHBL V3ydeHHE OCHOBHBIX IPUHLMIIOB OpraHU3alHH
XUMHUYECKOTO  TPOU3BOACTBA, €ro HEPAPXUYECKOW CTPYKTYpbl, METOJbl  OLIEHKHU
3G ()EKTUBHOCTH MPOU3BOJACTBA; OOIIME 3aKOHOMEPHOCTH XUMHUYECKHUX IPOLIECCOB;
OCHOBHBIE€ PEAKIMOHHBIE MPOLECCHl U PEAKTOPhl XMMHUYECKON TEXHOJOrWu. bakaiaBp 1o
TUCHUIUTNHE «XUMHUYECKUE DPEAKTOPBD» JOJDKEH pelaTh NpoQecCHOHANIbHBIE 3a7auyd B
COOTBETCTBMM C  IPOU3BOJACTBEHHO-TEXHOJIOTMYECKOM,  HAyYHO-UCCIEI0BATEIbCKOM,
OpraHU3ALMOHHO-YIIPABIEHYECKON U MPOEKTHOM JESITEIbHOCTHIO.

N3ydyeHne NUCHUIUIMHBI JOJKHO OCHOBBIBATHCS HA CIEAYIOLIUX MPO(ECCHOHATBHBIX
CTaHJapTax:

- 26.001. Cneuuanuct mo OOECIEYEHHIO KOMIUIEKCHOTO KOHTPOJS MPOM3BOJACTBA
HAHOCTPYKTYPHPOBAHHBIX KOMIIO3UIIMOHHBIX MaTEPUAIIOB;

- 26.004. Cneumanuct mo NPOU3BOACTBY BOJIOKHHUCTBIX HAHOCTPYKTYPHPOBAHHBIX
KOMITO3UIIMOHHBIX MAaTE€PUAJIOB.

MecTto aucuumiuHbl B ctpykrype OOII BO

Kypc «Xumunueckue peakTopbl» CBsi3aH ¢ HEOOXOJUMOCTbIO 3HAHUI OCHOB OOLIEH U
HEOPraHUYECKON XUMUH, aHATUTUYECKON XUMUU U (PU3UKO-XUMUYECKUX METOJIOB aHAJIN3a,
OpPraHUYeCKON XMMHH, IIUPOKOE HCIIOJIB30BAHUE, KOTOPBIX HE TOJBKO HAET BO3MOXXHOCTH
HauboJsiee TOYHO BBIPA3UTh TEOPETHUUECKHE 3aKOHOMEPHOCTH, HO U ABJIETCS HEOOXOAUMBIM
UHCTPYMEHTOM HX YCTAaHOBJEHHUS. TeopeTHuecKue 3HaHUS W MPAKTUYECKUE HaBBIKH,
MOJIyYeHHbIE CTYACHTAMHU NPHU U3YYECHUHU TUCUUILTUHBI « XUMUYECKUE PEAKTOPBI», TOTKHBI
OBITh MCIOJIb30BaHbl B MPOLIECCE M3YYEHHUS MOCIAEAYIOMMX AUCHMIUIMH: «O0opyaoBaHue
IIPOM3BOJICTB HEOPIaHUYECKUX BEIIECTBY, « T €XHOJIOTUs MUHEPAJIbHBIX YA00pEeHuH, conelt u
meao4en», «XHUMUYECKas TEXHOJIOTHST HEOPraHWYECKHUX BEUIECTB. TEXHOJIOTHS CEpPbl U
CEPHOU KUCIIOTB», « TE€XHOIOTHS CBSI3aHHOTO a30Ta.

[Tocne u3yueHus: TUCUUIUIMHBI BBITYCKHUKH JOJKHBI ObITh TOTOBBI K BBIIIOJHEHHUIO
CJIEIYIOLIUX TPYAOBBIX (PYHKIIMMA:

- A/06.6. Pa3paboTka NpenyioKeHUl MO KOMIUIEKCHOMY HCIHOJIb30BAaHUIO ChIPhSl U
YTHJIM3AI[UU OTXOJI0B ITPOU3BOCTBA;

- D/01.6. CoBepilleHCTBOBaHHE TEXHOJOTHHM, MEXaHU3AUs W  aBTOMAaTH3aIMs
IIPOU3BOJICTBEHHBIX NIPOLIECCOB;

- A/01.6. TlpoBenenue aHamm3a ChIpbsA, MOTYy(PaOpPUKATOB M TOTOBOW MPOMYKIIHH
IIPOU3BOJICTBA HAHOCTPYKTYPUPOBAHHBIX KOMITO3UIIMOHHBIX MATEPUAJIOB.

- B/02.6. IlpoBeaeHue >KCOEpPTU3bl TEXHUYECKUX JIOKYMEHTOB IPOU3BOJCTBA
HAHOCTPYKTYPUPOBAHHBIX KOMIIO3UI[MOHHBIX MAaTE€pUajoB Ha COOTBETCTBHE TPEOOBAHMIIM
BHYTPEHHETO PbIHKA U SKCIOPTHBIM TPEOOBAHUSIM.



Komnerenuuu odyuyawierocs, (popMmupyembie B pe3yjibTaTe 0CBOCHUNA AMCUHUILIMHBI
B mporiecce ocBoeHusT TaHHOW TUCIUIUIMHBI Y CTyJeHTa (DOPMUPYIOTCS CIEAYIONINE
KOMIIETEHIIUU:

— ipo(eccuOHaTbHBIC
Kon Haumenosanue
WNHnukaTopsl 1OCTHXKEHUS KOMITETEHIIUN
KOMITETCHIIHT KOMIIETCHITHI
[IK-2 cIoco0€eH UCMOJIb30BaTh 3-I1K-2 3HaTh cBOMCTBA XMMHYCSCKHUX IJICMEHTOB,
3HaHUE CBOMCTB COCTMHEHUH 1 MaTEePHAJIOB HA UX OCHOBE ISl COOIIOICHUS
XUMHUYECKUX HJIEMEHTOB, TEXHOJIOTMYECKOr0 perjiaMeHTa
COEAUHEHHI U V-IIK-2 YMeTb ucnonb30BaTh 3HAHUSI CBOMCTB XUMUYECKUX
MaTepuajioB Ha UX OCHOBE | 3JIEMEHTOB, COEIMHEHUI U MaTEpUAIIOB HA UX OCHOBE IS
JUTSl pelleHus 3a1a4 pEIIeHUs 33]1a4 MO BBIITYCKY MPOIYKIIUUA B CTPOTOM
npodeccnoHanbHOM COOTBETCTBUU C TEXHHUUECKUMHU TPEOOBAHUSIMU
NEeATEIIbHOCTH B-11K-2 BnageTs HaBbIKaMH pa3pabOTKHU MPEATIOKESHUS O
KOMILIEKCHOMY MCIOJIb30BAaHUIO ChIPbS U YTUIIN3ALUU
OTXOJIOB MPOU3BOJICTBA
IK-7 Cnoco0eH npuHUMAaTh 3-1IK-7 3HaTh TEXHOJOTUH U CUCTEMBI FKOJIOTUYECKOTO
KOHKPETHBIC TEXHUYECKUE | MEHEHKMEHTA MPU MPOBECHUHN UCIIBITAHUH C
pelIeHus mpy pa3paboTke | UCMOIb30BAaHUEM TEXHHUYECKUX CPEICTB
TEXHOJOTUYECKUX V-IIK-7 YMeTb BBITIONHATH PAaOOTHI 110 COOPY U HAKOTICHUIO
MIPOLIECCOB, BEIOMPATH JAHHBIX MPU Pa3pabOTKe TEXHOJIOTHUYECKHUX MPOIIECCOB
TEXHUYECKHUE CPELCTBA U B-I1K-7 BnageTp HaBbIKaMu BEIOOpA TEXHHYECKUX
TEXHOJIOTHH C YYETOM YCTPOMCTB U TEXHOJIOTHI C YYETOM 3KOJOTUUECKHUX
9KOJIOTUYECKUX MOCJICJICTBUM MX MIPUMEHEHUS VISl TTOJITOTOBKHU MIPOEKTa
MOCJIEICTBUI UX IJIaHa MEPOIIPUSATUIN 110 UCIIOJIb30BAHUIO ChIPhS B
MIPUMEHEHUS JIOTIOJIHATEILHBIX MMPOU3BOJCTBEHHBIX IEJIAX
331(3‘[1/1 BOCIIUTAHHUSI, p€AJIN3YyEMBIC B paMKaXx 0CBOCHUA JTUCIHHUIIIHH
Bogsneuenue B
. Hcnons3zoBanue
Hamnpasnenue Co3nanue ycioBHid, Pa3HOIJIAHOBYIO
/uenu 00ecTeunBaroIux BOCITHTATEIBHOTO HOTCHIHMAA BHEY4YEOHYIO
y4eOHOM TUCITUTINHBI
JESATEIbHOCTh
B-14 dbopmupoBanue riaybokoro | Mcronbp3oBaHue 1.Opranu3zarus Hay4HO-
MMOHMMAaHHUS  COLMAJIBHOM | BOCIIUTATEIbHOTO NOTEHIMAIA | MPAKTHYECKUX
poiin npodeccuu, | TUCIUTITIH KOH(EepeHIMi U BCTped C
MO3UTUBHOM M AKTHUBHOH | €CTECTBEHHOHAYYHOTO U BEIYILIUMHU
YCTAaHOBKM Ha IIEHHOCTH | 00menpodeccuoHaIbHOTO CrieluaIucTaMu

n30paHHON MOAYJIA JJIS: IPEANPUATHNA TOpoaa U
CIELUATIbHOCTH, - (popMHUpOBaHUS O3UTUBHOIO | BET€paHAMM aTOMHOMN
OTBETCTBEHHOI'O OTHOILIEHUS K Mpodeccuu OTpaciu.

OTHOILICHUS K | HH)KeHepa (KOHCTPYKTopa, 2. Opranuzanus u
npodeccuoHaIbHON TEXHOJI0Ta), IOHUMaHUs €€ IIPOBEICHUE PEIMETHBIX

NEeATEIbHOCTH, TPYY

COLUAIILHON 3HAYUMOCTH U

oJIMMIIUag U y4aCcTUuc B

poiM B 00IIECTBE, CTPEMIICHUSI | KOHKYpcax
ClIeIOBaTh HOpMaM podecCHOHATTBHOTO
npodecCHOHATBLHON 3TUKU MacTepcTBa.

MOCPEACTBOM KOHTEKCTHOTO
00y4deHus1, peleHus MPaKTUKO-
OpPHUEHTUPOBAHHBIX
CUTYallMOHHBIX 33/1a4.

- (hopmupoBaHUS yCTOMUNBOTO
uHTEpeca K mpodeccHnoHaIbHOMI
JIeATEIIBHOCTH, CIIOCOOHOCTH
KPUTHYECKH, CAMOCTOSITEIILHO

3.YyacTtne B eXKerogHbIX
AKIMAX CTYACHUECKUX
CTPOUTETBHBIX OTPSIOB




MBICITUTh, IOHUMATh
3HAYUMOCTb IIpodeccun
MOCPEACTBOM OCO3HAHHOTO
BbIOOPA TEMATUKHU IIPOEKTOB,
BBITIOJTHEHUS IPOEKTOB C
MOCIIEAYIOMIEH MyOInIHON
Mpe3eHTaluel pe3yabTaToB, B
TOM 4Hcie 000CHOBaHHEM MX
COLIMAIbHOW U MTPAKTUYECKOU
3HAYUMOCTH;

- (hopmupoBaHUST HABBIKOB
KOMaHJHOU paboThl, B TOM
qHClie peann3aliui pa3IuyHbIX
MIPOEKTHBIX poJiel (uaep,
UCIIOJTHUTEIIb, aHAJIUTHUK U TIP.)
MOCPEACTBOM BBIIOTHCHHS
COBMECTHBIX ITPOEKTOB.

CTpyKTypa u coaep:KaHue Y4eOHOH AMCUHUIIIMHBI
JucuuminHa mnpenojnaerca CTylneHTam B [-oM cemectpe. OO0mias TpylOeMKOCTh
JTMCIUILIMHBI cCOCcTaBIIsIeT 4 3aueTHbIe equHUIEI, 144 ak. yaca.
Kanenaapubiid mian

Ne Buabl yuyeoHoit
P Ne JNeATEJIbHOCTH (B Yacax) Maxkcu
a T 3 2 ATtTecTa- MaJlb-
3 o HaumenoBaHue pasjaesa = E_ § us HbI
hi M (TemMbl) JUCUMIIIIMHBI g § e ; 8 pa3aena 0as1
) =
e 2 = opma 3a
o 2 | 2 = | g @) (hopma)
a = s pazaen
a = =
1 1 | O0mue mosoXeHus 10 2 - 8 YO 25
2 | Peaktopel ¢ paznMYHBIMH 3
P P 44 | 4 | - | 10 | 30 o
pEKUMaMU JBUKESHHUSI CPEJIbI T
2 Peaktoper ¢ a3JIMIHBIM 2
3 p p 44 | 4 | - | 6 | 34 YO >
TETUJIOBBIM PEKIMOM
4 | TIpoMbllIEHHBIE 3n
P 46 | 6 | - | - |40 T
XUMHYECKHE PEAKTOPBI
. avert 50
Buja npoMexyTouHOI aTTecTAlINU 144 | 16 - 16 | 112 3aue ¢
OIIEHKOM
Coaep:xaHue JIEKIIHOHHOT0 Kypca
YueOHo-
TeMbl JIeKIIUH. Bceero
MeTOHYeCKOoe
Bonpocel, oTpadaTbiBaeMble Ha JIEKIHT yacos
o0ecreyeHue
1 2 3
OO01IHe MOJI0KEHHS 2 [1-3]
Knaccudukanus XUuMHYECKUX PEaKTOPOB.
OcHOBHBIE TPEOOBAHUS K MPOMBIIIUICHHBIM PEaKTOPaM.
PeakTophl ¢ pa3IMYHBIMM PEKMMAMU IBHKEHHUS Cpeabl 4 [1-3]
PUC nepuonnueckmii.
PUC nenpepbIBHOTO 1EHCTBUS.
PHB HenpepbIBHOTO J1EHCTBHUS.
Kackag PUC
PeakTopsl MOJyHENPEPHIBHOTO JICHUCTBHUS.




CpaBHEHUE PEaKTOPOB PA3IMYHBIX THIIOB

PeakTophl ¢ Pa3IHYHBIM TEIIOBLIM PEKHMOM 4 [1-3]
Knaccudukanuss peakTopoB ¢  Pa3IMYHBIM  TEIJIOBBIM  PEXKHUMOM.
[ToauTponuyYecKuil pexxuM.

M30TepMHUUECKU PEKUM.

AnnabaTHYECKUN PEXKUM

IIpoMbIlIeHHbIE XUMUYECKHE PeaKTOPbI 6 [1-3]
PeakTopsl 7151 TOMOT€HHBIX MIPOLIECCOB.

PeakTopbl U151 reTEpOreHHBIX MPOIIECCOB

PeakTophbI 15 TeTepOreHHBIX IPOIIECCOB C TBEPIOH (hazoil.
PeaxTopb! 151 Ta30KUIKOCTHBIX TETEPOrEHHBIX POLIECCOB.

IlepeyeHb NPAKTHYECKUX 3AHATHH

YueOHo-
Tema npakTn4yeckoro 3ausitusi. Bonpocsl, Bcero
oTpadaTbiBaeMble HA MPAKTHYECKOM 3aHATHH 4acoB MeToHecioe
olecreyeHue
1 2 3
Pacyer 00beMa XUMHUYECKUX PEAKTOPOB 2 [4]
Pacuer marepuansHoro dananca 4 [4]
Pacuet KOHCTaHTBI CKOPOCTH XUMUYECKON peaKuu 4 [4]
TeruioBble pacyeTsl XUMHUECKHX PEaKTOPOB 6 [4]
3aganus 1JIs CAMOCTOSAATEJILHOM PadoThI CTY/1€HTOB
Beero YueOHo-
Bonpocs! 1J1s1 CaMOCTOATEIbHOT0 U3yYeHUs (3aaHus) 4ACOB MeTO/InYecKoe
olecreyenue
1 2 3
OO01ue MoJI0KEeHHs 8 [1-3, 5]
AHaIIN3 POIIECCOB B XUMHYECKOM PEaKTOpe
PeakTopsbl ¢ pa3sjIMYHBIMHU PEKUMAMH ABUKCHHUS CPeAbI 30 [1-3, 5]

MaremaTu4eckoe MOICITUPOBAHKE TPOIIECCOB B XUMHUECKHX PEaKTOpax
Knaccudukamuss MareMaTHUecKHX MOJENEH MpPOLECCOB B XUMHYECKUX
peakTopax

HewuneanbHble pexXKUMBI

OnTuMm3aIys XUMUYECKOTO TTPOIIecca B peakTopax

PeakTopbI ¢ pa3IMYHBIM TEMVIOBBIM PE:KHMOM 34 [1-3, 5]
YpaBHEHHE TEITOBOTO OalaHca.

YcnoBus moanep)kaHust yCTOHYMBOTO pekuMa padOThl peakTOpPOB.
Bbi0op THMa peakTopa ¢ y4eTOM TEIIOBOTO PEXKHUMA.

Co3/1aHre ONTHMAIBFHOTO TEIIOBOTO PEXKHMMA B PEaKTOPe
IpoMbIlJIEHHBIE XHMUYECKHE PeaKTOPhI 40 [1-3, 5]
PeakTopb! 17151 reTeporeHHO-KaTaIMTHIECKIX TPOLIECCOB.
bIoYHBIE KaTATM3aTOPbI

OobOpa3oBare/ibHbIE TEXHOJIOTMH

Peanuzanus OocBOEHMs] JaHHOW AMCHMIUIMHBI OOECHEYMBAETCS JOCTYNIOM Ka)JI0TO
oOyyJarorierocss Kk 0azaMm JaHHBIX U OMONMOTEYHBIM (DOHIAM, (POPMHUPYEMBIM IO TOJTHOMY
MIEPEYHIO TUCIUILINH (MOAYJIei) OCHOBHOM oOpa3oBatenbHoi nmporpammel. B BUTU HUAY
MUOU neiicTByeT KOMIIBIOTEPHBIE KIACCHI, B KOTOPBIX MPOBOAATCS 3aHATHUSA 110 Pa3IMYHbIM
JUCUUIUIMHAM, B TOM YHKCII€ M KJacchl oOecrnedeHbl AoCTynoM K cetu HHTepHer ais
CaMOCTOSITEJIbHOM TMOATOTOBKM cTyAeHToB. Ha kadenpe wumeercss KOMIBIOTEPHI C
BO3MOXKHOCTBIO palbOThl B CHEHHAIbHBIX MporpaMMax M JOCTyna K COBPEMEHHBIM
npodeccuoHanbHbIM 0a3aM JaHHBIX, WH(OPMALHMOHHBIM CIPABOYHBIM U TOHCKOBBIM



CUCTEMAaM, K TaKUM Kak 0a3a JaHHBIX NEPUOAMYECKUX M3/aHui. Llenpro npu 3ToM sBiseTcs
BbIpa0OTKA y CTYJEHTOB HABBIKOB U KOMIIETCHIIM, MO3BOJSIOUIMX CAMOCTOSITEIbHO BECTH
UCCIIEOBATEIbCKYIO U HAYYHO-IIEAArOTNYECKYIO padoTy.

[IpakTryeckass MOArOTOBKAa NP peaM3alMKM YYEOHOW HMCUUILIMHBI OpPraHU3yeTCs
MyTeM MPOBEICHUS MPAKTUYECKUX 3aHATHM, TPelyCMAaTPUBAIOIIUX YIaCcTHE 00yUYaIOIUXCS B
BBIMIOJIHEHUH OTAEJBHBIX AJIEMEHTOB paboOT, CBA3aHHBIX C Oynayiied MpodeccrnoHalIbHOM
JEATEIBHOCTBIO.

[IpakTHueckas MOArOTOBKA TaKXKe BKJIIOYAeT B ceOs 3aHATHUA JIEKLMOHHOIO THIIA,
KOTOpBbIE  MpelycMaTpuBalOT  Mepenady  ydeOHoW  uHpopManuu  oOydarolumcs,
HEOOXOAUMOW JJIi TOCHEAYIOUIETO BBIMOJIHEHUA paboOT, CBSI3aHHBIX C Oymaymiei
npo¢eCCUOHATIBHOMN 1€ATEIbHOCTHIO.

AyIuTOpHBIE 3aHATHA IPOBOAATCA B BHIE JEKIMU ¢ wucnois3oBanueM IIK wu
KOMITBIOTEPHOI'O TPOEKTOpa, NPAKTUYECKUX 3aHATHH, ¢ Hcnoiab3oBanueMm IIK npwu
npoBefeHMH  pacuyeToB. CamocTosTenbHass paboTa  CTYJEHTOB MPOBOAUTCA  IOJ
PYKOBOJICTBOM IIPENOIABATENIEH, C OKa3aHUEM KOHCYJIbTallMi U TIOMOIIM IPU NOATOTOBKE K
KOHTPOJIbHBIM pa00TaM, BHIMOJIHEHUH JOMAITHUX 3aJaHUM.

DoH/ OLICHOYHBIX CPEICTB

@OHJT OUEHOYHBIX CPEACTB MO AHCHMIUIMHE OOECHEeYMBAET NPOBEPKY OCBOCHHS
IUIAHUPYEMBIX pe3yJbTaTOB 00y4YeHUs (KOMMETEHIMI W HUX WHIUKATOPOB) MOCPEACTBOM
MEPONPUITUNA TEKYIIETO, PYOSKHOTO U MPOMEKYTOYHOT'O KOHTPOJIS [0 TUCHUIUINHE.

Cas13p Mexay (opMHpPYyEMBIMU KOMIETEHIMSIMH U (POPMaMU KOHTPOJISI UX OCBOCHMS
IpeJCTaBICHa B CIeIyolIel Tabuuie:

HaumenoBaunue
Ne Kon n HauMeHoBaHue HHIUKATOpa HanmenoBanue

KOHTPOJIMPYEMBIX o
n/m JOCTHIXXCHUA KOMIICTCHIIUHN OLICHOYHOI'0 CPEACTBA
pa3zenoB (TeMbl)

BXoaH0¥ KOHTPOJIb
3-11K-2 3HaTh CBOMCTBA XUMHYECKUX
3JIEMEHTOB, COEJUHEHUI U MaTepUaJIOB HA
HMX OCHOBE IS COOJIFOEHUS
TEXHOJIOTMYECKOTO pErjiaMeHTa
V-IIK-2 YMeTh UCIIONb30BaTh 3HAHUS Bomnpocsl BXOgHOTO
CBOMCTB XMMHYECKHUX 3JIEMCHTOB, KOHTPOJISI (YCTHO)
COCIMHEHUI M MaTepruajoB Ha UX OCHOBE
JUTSL peLIeHUs 3a/1a4 10 BBIMYCKY MPOAYKIINU
B CTPOTOM COOTBETCTBHU C TEXHHUECKUMHU

1 | BxoaHol KOHTPOJIb

TpeOOBaHUSIMU
ATTecTanus pasJenoB, TEKYILUNA KOHTPOJIb yCIIEBAEMOCTH
1 OO111e MoIoKEHHS B-I1K-2 Bnaners HaBbIKaMH pa3padOTKU Pewrenne 3anau
MIPEIIOKEHUS IO KOMIUIEKCHOMY (MMCHMEHHO)
Peaxropsl c
HCIIOJI30BAHHUIO CHIPbs U yTUIN3aLUU
pa3IMYHbIMU
OTXOJIOB IMPOU3BOACTBA TecT (MUCHMEHHO)
peKUMaMU  JABW)KECHHUS
cpemst B-I1K-7 Bnaners HaBbIkamMH BbIOOpa YO

TEXHUYECKUX YCTPOMCTB U TEXHOJIOTUH C
Y4€TOM HKOJIOTUYECKUX MOCIEICTBUNA UX
MIPUMEHEHHSI JUIsl TOATOTOBKHU ITPOEKTA
IIJIaHA MEPOIPUATHHN 10 UCIIOJIb30BAHUIO
CBIPBbS B IOIIOJIHUTEIIbHBIX
IIPOU3BOJICTBEHHBIX LIEIX




3-11K-7 3HaTh TEXHOJIIOTHHU U CUCTEMBbI
9KOJIOTUYECKOT'0 MEHEKMEHTA MTPU
MIPOBEICHUH UCTIBITAHUN C UCTIOJIb30BAaHUEM
TEXHUYECKUX CPEJICTB

V-IIK-7 YMeTb BBITIOJHATH pabOTHI 11O
cOOpY M HAKOIUICHUIO JAHHBIX MIPH
pa3paboTKe TEXHOJIOTMYECKUX MPOIIECCOB

PeakTopsl ¢ pa3nmu4HbIM
TEIJIOBBIM PEKUMOM

B-IIK-2 Bnaners HaBbIKaMu pa3pabOTKH
MPEAJIOKEHUS IO KOMIUIEKCHOMY

[IpoMblnieHHBIE
XUMUYECKHUE PEAKTOPBI

WCIIOJIb30BAHUIO ChIPbS U YTHIIM3ALUN
OTXOJIOB MPOU3BOJICTBA

B-IIK-7 Bnanerp HaBbIKaMu BbIOOpa
TEXHUYECKUX YCTPOMCTB U TEXHOJIOTUH C
Y4€TOM SKOJOTMYECKUX MOCIEICTBUM UX
MIPUMEHEHHUSI JIJIsl TOATOTOBKHU MTPOEKTa
IIJIaHA MEPOIPUATUIN 110 UCTIO0JIb30BAHUIO
CBIPBS B JIONTOJIHUTEIBHBIX
MIPOU3BOJCTBEHHBIX LIEIIAX

3-11K-7 3HaTh TEXHOJOTUHU U CUCTEMBI
9KOJIOTUYECKOT'0 MEHEKMEHTA TTPH
MPOBEACHUU UCIBITAHUN C UCIIOIb30BAHUEM
TEXHUYECKUX CPEJICTB

VY-IIK-7 YMeTh BBINONHITH pabOTHI MO
cOOpYy U HAKOTUICHHUIO JAHHBIX TIPU
pa3paboTKe TEXHOJIOTHUECKUX MPOIIECCOB

Pemenue 3agau
(MMCBMEHHO)

Tect (mUCbMEHHO)
YO

[IpomexxyTouHas arrecrauus

3adeT ¢ OEHKOMH

[1K-2, IIK-7

TecT (MUCHMEHHO)

OIIbITA,

HepequL OCHOBHBIX ITOKa3aTesiei OLOCHKH PC3YJIbTATOB, 3JICMCHTOB IIPAKTHYCCKOI'O

3HaHMM MW yMEHWHH,

IMOMICKAIINX  BXOAHOMY,

MIPOMEXKYTOYHOMN aTTECTAIUU

TEKyLIEMY KOHTPOJK U

No

/o

HanmenoBanue
KOHTPOJIUPYEMBIX
pa3enoB (TeMbl)

KO,Z[ 1 HAUMCHOBAHUC NHAUKATOPA
JOCTHXXCHHA KOMIICTCHIIMH

PesynbTarsl 00ydeHus
10 TUCIUIUINHE

Bxo/1HOI KOHTPOJIb

BxonHoii KOHTPOJIb

3-I1K-2 3HaTh CBOMCTBA XUMHYECKHUX
3JIEMEHTOB, COEJUHEHUI U MaTEPUAJIOB Ha
X OCHOBE JIJI COOJIIOICHUS
TEXHOJIOTMYECKOTO perjiaMeHTa

V-IIK-2 YMeTs ucnoab30BaTh 3HAHUS
CBOMCTB XMMHUUYECKHX DJIEMECHTOB,
COEIMHEHUH U MaTepHUaJIOB HA UX OCHOBE
JUTSL pEIIEHUS 3a/1a4 110 BBITYCKY MTPOTYKITHH
B CTPOTOM COOTBETCTBHH C TEXHUUYECKUMH
TpeOOBaHUSIMHU

ATTGCTaI_II/ISI pa3aciion, TCKyIJ_II/Iﬁ KOHTPOJIb YCIICBACMOCTU

OO01Me noJI0KEHUS

PeaxTopsl c
pa3IMYHBIMU
pexumMaMu

IBIDKECHUSA

B-I1K-2 Bnaners HaBbIKamMu pa3paboTKu
IIPEJIOKEHUS TI0 KOMIUIEKCHOMY
MCIIOJIb30BAHUIO CHIPbS U YTUIM3ALUU
OTXO0J10B IIPOM3BOICTBA

B-ITK-7 Brnanets HaBbIKaMu BBIOOpA
TEXHUYECKUX YCTPOMUCTB U TEXHOJIOTUH C

3HaeT KJIacCupUKALINIO
XUMHUYECKUX PEaKTOPOB
Y OCHOBHEIC
TpeOoBaHUs K
IPOMBIIIICHHBIM
peaxtopam, PYIC




cpensbl

Y4E€TOM SKOJIOTUYECKUX MOCIIECTBUMA UX
MPUMEHEHUS JIUIsl TOATOTOBKHU MPOEKTA
MJIaHa MEPOIIPHUSITUHI IO UCIIOIB30BaHUIO
CBHIPbsSI B IOTIOJIHUTEIIbHBIX
MPOU3BOACTBEHHBIX LEIAX

3-11K-7 3HaTh TEXHOJOTHHU U CUCTEMBI
AKOJIOTMYECKOT0 MEHEKMEHTA IIPU
MIPOBEICHUH UCTIBITAHUN C UCIIOJIb30BAHUEM
TEXHUYECKUX CPEJICTB

V-IIK-7 YMeTh BBIIOIHITH PaOOTHI IO
cOOpY M HAKOTUICHUIO JAHHBIX TIPH
pa3paboTKe TEXHOJOTUYECKUX MTPOIIECCOB

nepuoanueckuii, PUC
HEMPEPBIBHOTO
nevicteusa, PMB
HENPEPBIBHOTO
JENCTBUS, pEaKTOPbI
MOJIYHETIPEPHIBHOTO
IEUCTBUA.

YMeeT noJib30BaThCs
CIPaBOYHBIMU
JAHHBIMH JIS
OTpeIeTICHUS
W3MEHEHUS CTETICHH
MIpeBpalIeHUs B
peakTopax uj1eaabHOTO
cmemienust (PUC) u
peakTopax u1eaJbHOTO
BoiTecHeHus (PUB),
CKOPOCTH XUMHUYECKHIX
peakuuii B PUC u PVIB
Bnaneer meroaukoii
pacdera oObema

XUMHUYECKUX
pEaKTOpOB, OCHOBHBIX
napamerpos PVB n
PUC

Peaxropsl ¢ pazmuunbiM | B-11K-2 Binagets HaBbIkamMu pa3paboTKu 3HaeT KJIacCU(PUKALINIO

TEIJIOBBIM PEKMMOM IIPEIUI0OKEHUS 110 KOMIUIEKCHOMY IIPOMBIIITIEHHBIX

IIpombIeHHbIE HCIIOJIb30BAaHUIO CBIPbS U yTHIA3ALUU pEeaKkTopoB,

XUMHUYECKUE PEAKTOPHl | OTXOJI0B IIPOU3BOACTBA KJ1accu(UKaLUIO

B-ITK-7 Brnanets HaBbIkaMu BBIOOpa
TEXHUYECKUX YCTPOMCTB U TEXHOJIOTUH C
Y4E€TOM IKOJIOTUYECKUX MOCIEICTBUMA UX
MPUMEHEHHUS JIUIsl TOATOTOBKHU MTPOEKTA
TJIaHa MEPOTIPUSATUHN 11O UCTIOIB30BAHUIO
CBIPbSI B IONTOJIHUTEIIbHBIX
MIPOU3BOJICTBEHHBIX LETISAX

3-1IK-7 3HaTh TEXHOJIOTHH U CUCTEMBI
HKOJIOTUYECKOTO MEHEKMEHTA TIPH
MIPOBEJCHUM UCTIIBITAHUN C UCIIOIb30BAHUEM
TEXHUYECKUX CPEJICTB

V-IIK-7 YMeTb BBINONHATH pabOThI IO
cOOpY M HAKOTUICHUIO JAHHBIX TTPH
pa3paboTKe TEXHOJIOTUYECKUX MPOIIECCOB

XUMHUYECKHUX PEaKTOPOB
Y OCHOBHBIE
TpeOoBaHuS,
IIPEIBSABISAEMBIE K HUM,
PEaKkTOphl HICATBHOTO
BBITECHEHHUS U
CMeEILIEHUs], CPAaBHEHHE
uXx 3¢ (EeKTUBHOCTH,
0030p TTPOMBITIUIEHHBIX
THIIOB PEAKTOPOB.
YMeer ucnonb3oBaTh
CIIPaBOYHBIE
MaTepuaibl JUIst
OIIpeIETICHUS TUIIA
MIPOMBIIIJIEHHOT'O
peakTopa K
TEXHOJIOTHYECKOMY
IpolLeccy, IapameTpoB
XUMHUYECKUX PEaKTOPOB
Brnaneer nundopmanmeit
O MPUHIHUITAX JECUCTBUA
IIPOMBIIIITIEHHBIX
PEaKTOPOB, METOAUKOU
COCTaBJICHUS
(YHKIIMOHATILHOM,
CTPYKTYPHOH,
ONepaTOpPHON 1




TEXHOJIOTUUECKOU
CXEMBI

3a4er ¢ oLeHKOM JleMoHCTpUpyeT
OCHOBHbIE 3HaHUS U
[1K-2,7 YMEHUSI B
COOTBETCTBUHM C
paznenamu 1, 2.

OueHouynble cpeacTBa

[IpencraBienue
OLICHOYHOTI'O CPE/ICTBA B
donme

1 | BxoaHoii KOHTPOJIb CpencTBo KOHTpPOJISl, OpraHM30BaHHOE Kak | Y CTHBIN onpoc - YO
cnenuanbHas Oeceia TpenojaBaTens ¢
oOydJalmuMcsT Ha TEMbl, CBS3aHHBIE C
M3y4aeMOM IHUCLMILUIMHOM, U PaCCYUTAHHOE
Ha BBISICHEHHE o0Bbema 3HaHUUI
oOyuarorerocs o OIpeieIEHHOMY
paszzeiny, Teme, mpobiaeme u T.11.

2 | IlpakTrueckoe 3ansiTie | Pemenne 3amay peKOHCTPYKTUBHOTO Pemenue 3anay - 31
YPOBHSI, IO3BOJISIFOIIUE OLIEHUBATh U
JUArHOCTUPOBAaTh YMEHUSI CUHTE3UPOBATh,
aHaJM3UPOBaATh, 000011aTh PAKTUUECKUI 1
TEOPETUYECKUI MaTepHall ¢
dbopMynupoBaHUEM KOHKPETHBIX BHIBOJOB,
YCTaHOBJIEHUEM IIPUYUHHO-CIIEACTBEHHbIX
CBsI3€M.

3 | Tecr Cucrema cCTaHIapTU3UPOBaHHBIX 3aAaHuid, | Tectsl - T
MO3BOJISAIOIIAS aBTOMaTU3MpOBATh
IIPOLEAYPY H3MEPEHMsI YPOBHS 3HAaHUN U
yMeHUM 00y4Jaromnierocs.

Ne HanmenoBanue Kparkas xapakTepuCTHKa OLIECHOYHOTO
/I | OLEHOYHOI'O CPesCTBa CpencTBa

Metoauyeckue MaTepUualibl, ONPEACNSAIONIME NPOLEAYPbl OILECHUBAHHUS 3HAHUU,
yMEHUM, BlIaJicHU U (UIIK) OTNbITa ACSTEILHOCTH, XapaKTEPU3YIOIIUX dTanbl (GOPMUPOBAHUS
KOMITETCHITHM.

Bonpocsl BxogHoro koutpoJs (YO):
. Knaccudukanys XuMudeckux peaxiui
. ['oMoreHHbIe peakuu U UX CKOPOCTh
. 'ereporeHHbie peakluu U UX CKOPOCTh

|
2
3
4. DK30TepMHUUYECKNE XUMUUYECKUE PEAKIIUT
5. DHIOTEpMUYECKUE XUMUUECKUE PEAKIIUU
5. 3akoH neiicTBua Macc. KoHCTaHTa CKOPOCTH XUMUYECKUX PEAKIINU
6. OGpaTuMbIe 1 HEOOPATUMBIE XUMHUECKHE PEaKITUU
7. KoHCcTaHTa paBHOBECHUSI XUMHUUYECKUX PEAKIIUAM
8. Bimsinue TeMniepatypsl, 1aBJICHHUS U KOHLIEHTPAIMK Ha CKOPOCTh XUMUYECKHUX PEaKInil
9. IlonuMepHbIE MaTepUaIbI
10. Knaccuduxanust MUHEpanbHBIX YI0OpEeHU
3ajaum /151 BHINOJIHEHUS] IPAKTHYECKUX 3aHATHH:

1. Onpenenuth 00beM peakTOpa MAEaTBLHOIO0 CMEIICHUS JIJI1 00paTUMOM peakiuu 2A



—R+S, mpotekaromieit 0e3 M3MEHEHHS 00bEMa PEAKIIMOHHOW MaccChl, NMPH HadaJbHOU
KOHIIGHTPALKMH HCX0AHOro BemtectBa Ca o= 1,4 KMONB/M®, IPH CTENEHH MPEBPAIICHAS Xp =
0,76 OoT paBHOBECHOM, TOPSIIOK peakmuu N=2. O0BEMHBIN pacXxo]1 UCXOTHOTO BemiecTBa Gy =
4,9 M’/4; KOHCTAaHTAa CKOPOCTH mpsMoil peakumn K; = 2-10°M°/(kMomb-c); KOHCTaHTA
paBHoBecus Kp = 9; paBHOBecHas crerneHb npeBparieHus X,*=0,86.

2. CocraBuTh MaTepuaabHbIN OaaHCc 00KHTra Kodenana, coaeprxkamiero 38 % cepbl U
2 % Bnaru. Konuentpamuss SO, B cyxom oOxuropom raze - 9,4 %, SO; - 0,46%.
Copeprkanue cepbl B orapke - 2 %.

3. Ilpm wuccremoBaHWM PEAKIMH B3aUMOJCHCTBUS TPUPCHIIMETHIXJIOPUAA C
metanosioM  (CgHs)sCCI+CH3OH—(CgHs)sCOCH;+HCI B Ge3Bognom  OeHs3oiie B
OpPUCYTCTBMM  NUpUAMHA npu  Temneparype 25°C, HadaJbHOW  KOHUEHTpPALUH
tpudenmmmermaxnopuaa 0,114 kmomb'M™® # HauanbHOH KoHIEHTparmu Meraxoma 0,08
KMOJIb*M > GBLIN IIOJTy4eHBI CIICAYIONIHE JaHHbIE:

Bpems t:10% ¢ | 1,004 | 1,038 | 2,502 | 2,549 | 2,657 | 6,85 8,58 9,01

KomnuuecTtBo
TPU(PEHUIMETHIIX
Jopuaa, KMOJIb M

3

0,0092 | 0,015 | 0,0136 | 0,0193 | 0,0213 | 0,0325 | 0,0343 | 0,0351

TecroBble 3aqanud:
1. Uemy paBeH NopsAOOK N peaknnuu, MPOTEKAIOIIEH B pEAKTOPAX UICATBHOTO
CMEILEHNS HENPEPBIBHOTO U UAECATIBHOIO BHITECHEHUS, BKIIOUEHHBIX NIapaJUICIIbHO, €CIU IIPU
OJIMHAKOBBIX UX 00BEMAX Harpy3Ku COOTHOCSTCS KaK

X

A ?
(L=xp)-IN(1-xp)
Dn=1,
2)n =0;
3)aIaHHBIX HEOCTATOYHO;
4)n=0,5;
5n=2

2. B kakux ciydasx onpaBaaHO MPOBEACHUE PEAKITUU TP U30BITKE OHOTO W3
KOMITOHEHTOB?

1)ecnu peakius oOpaTumas, OJUH M3 KOMIIOHEHTOB (Oojiee NCmIEBbId miam Oojee
JIOCTYITHBIN) OepeTcsi B U30BITKE JJIsl TMOBBIIIICHUSI CTETICHU MpeBpalieHus: apyroro (6omee
IIEHHOTO) KOMITOHEHTA;

2)U30BITOK OJHOTO M3 KOMIIOHEHTOB HE OIPaBIaH, TaK Kak JUIs HAWIy4IIero
MPOTEKaHUS PEAKIIMH HE0OX0IMMO OpaTh KOMITOHEHTHI B CTEXHOMETPUICCKUX KOJIMUECTBAX;

3)M30BITOK OHOIO M3 KOMIIOHEHTOB YMECTEH B Ciydae, KOrja JPYrol KOMITOHCHT
STOBUT WJIM KOTJa TIPOAYKTHI PEAKIIMH ITOBHIIIICHHO TOKCUYHBI,

4)korjma OAWH W3 KOMITOHEHTOB TOKCHYEH WJIM KOTJa MPOAYKTHI PEAKIMU STOBHUTHI,
peareHThl cienyeT OpaTh CTPOTO B CTEXUOMETPHUECKUX KOJNYECTBAX.

3. Uemy paBeH MOPSIOK N peakIuu, MPOTEKAIOIIEeH B peakTopax UaeaibHOTO
CMEIIEHUS HEMPEPHIBHOTO U UACATBHOTO BRITECHEHHS, COCIMHCHHBIX TapaJIIETbHO, ECITH



OJIMHAKOBbI 00bEMBI PEAKTOPOB, 00BEMHBIE CKOPOCTH ITOTOKA B HUX U IOCTUTAaeMbIe
CTENEHU NIPEBPAILECHUS?

n=1;

2)n =0;

3)IaHHBIX HEJOCTATOYHO;
4)n =0,5;

5n=2

4. DK30TepMUYECKasl pEaKIMsl OCYIIECTBICHA B aI1a0aTUYECKOM PEKUME B B IBYX
peakTopax — C HEMOABUKHBIM U C IICEBI00KHKEHHBIM CJIOEM KaTaJlu3aTopa, — 110
JOCTHKEHHUs OJJMHAKOBOM CTEIICHH MPEBpAllleHUs. TemMIieparypa Ha BXOJA€E B CIOU
KaTanu3aTropa — OJMHaKoBas. KakoBbl TeMIlepaTypbl Ha BBIXOJE U3 CJIOSL B 000UX Cilydasix?

1)B HEMOBUKHOM CJIO€ BBIIIIC;

2)B HENOJIBIKHOM CIIO€ HUXKCE;

3)TeMIiepaTypbl OIMHAKOBEI,

4)B TICEBJIOOKI>KEHHOM CJIOC BBIIIIE.

5. C KaKoy 1EeIbI0 OCYIIECTBISIOT TEOPETUUECKYIO ONITUMH3ALIMIO MPOLECCa:

1)1 BEIOOpA HAMITYUIIErO BBOJIAa peareHTa B peakTop;

2) st 3pPEeKTHBHOTO OTBOJIA TEILIA U3 30HBI PEaKIUH;

3)uTs opraHu3aly Ipolecca B peakTope, YTOObl MaKCHMAJIbHO IMPHOIU3UTHCA K
ONTUMAJIBHOMY TEMIIEPATYPHOMY PEXKHUMY;

4)4T00BI CMECTUTH PABHOBECHUE PEAKIINM;

5)4T00BI OnpeIeTUTh HEOOXOAMMBIH N30BITOK pearcHTa.

6. Kakue U3 nmpuBeACHHBIX ypaBHEHUI MOXXHO MCIIOJIb30BATh JJIsi pacyeTa BPEMEHU
npeObIBaHUSI PEAareHTOB B PEAKTOPE HACAIBHOTO BBITECHEHHUS NPHU MPOBEACHUM PEAKIIMH
nepBoro nopsigka A—R?

1) o= Sm0 XA . A - L) 7) oLy S0
) K ! ) kln(l XA)! ) K C
A dx, 5) . _ a0 Xa - g . 1, 1 .
D) e [0 iy ) -t
A 6 r=X—A; Ca d
3) c-on [ DA AT 9) - | A

o kea C o
/. KakuMu ypaBHEHUSIMUA MOKHO TTOJIb30BATHCS JUIsl pacyeTa BpeMeHHU NpeObIBaHUs

pPEareHToB B PEAKTOPE HICATLHOTO CUEIICHUS! HEMTPEPHIBHOM TIPH MPOBEIACHUN HEOOPATUMOM
peakiuu BToporo nopsiaka A + B=R + S?

X X Cap XA
1) ~ A dxy . 4) oo 2A 7)T: A0 XA -
T—CAO J ] 2 —WB
o Kcacp ke A
Cao XA - _ B0 *B
2) o= a0’a 8) w= AA B) = —wg
kcaCp -Wp B
X .
3) .- Cfe¥e .| 6) - —2—;
kcaCp k(L -xp)

8. N3mMeHeHne KOHIEHTpalMi UCXOJAHOI0 peareHTa ¢ Bo BpeMeHu t u mo oobemy v B



PCaKTOPEC NACAJIBHOI'O BEITCCHCHHA UMCCT BU/:

¢ c ¢ c
f i (=0, 1 p =
C(J - CO t q) CO mEm
t‘! u¥y
rz ----"2
¥ * 37 _. »i . F)
‘5;9 Ve
1 2 3 4

9. B uzoTepMuyecKoM peakTope UACaTbHOTO CMEIICHHS HETIPEPHIBHOM ITPOBOIUTCS
peakuus nepsoro nopsaka A — R. Kakue u3 npuBeieHHbIX ypaBHEHUN PUTOIHBI B 3TOM
ciIydae Jyis pacuera BpeMEeHH MpeObIBaHUS pearecHTOB?

c - X . X . X
1)T:M’ 4)T:—A, 7)T:CA0 FdXA;
7WA k(lfo) 0 kCA
Xa c X
d _ A0 "A
2)t = cp | XA ; 5)r = N g 8 A dx,
0o Wa )TZCAO | o2 J
_ 0 C
Cao —Ca 6) T = SA0 CA, A
3), . a0 ~Ca . W, .
k-cp 9) t=-=In(1-x4).

10. Kakuie u3 npuBeICHHBIX YPABHEHUI MIPUTOIHBI JIJISl pacueTa BpEMEHHU MPeObIBAHMUS
B U30TEPMUYECKOM PEAKTOPE UCATBHOTO BHITECHEHUS MPU MIPOBEIEHUN HEOOpaTUMOM
peakuuu Broporo nopsiika A + B =R + S (pearentsl A u B B3SThI B CTEXHOMETPUUECKOM

COOTHOILICHHH).
1) - a0 XA - 4) . %m0 XA 7) o B gxg |
k-cp -Cp W ~ “BO i _WB’
XA XA
dxn . dx ) X
2) T=Cpg J' AZ , 5) 't:CBO I BZ’ 8) e Jfa‘ dxp
k-c k-C = Cho ’
0 A 0 B 0 ~W
11 1 6) - T SA0:
SRETESER} S :
’ k c 9) t=-=mh(1-x .
k CA CAO A ) K ( A)

11. Kakyro 3aBUCUMOCTD HAJ0 TOCTPOUTH JJIsI HAXOXK/ICHUS BPEMEHH PEaKIluy B
peakTope UAeaTbHOTO BRITECHEHHS U PEAKTOPE MACaTbHOTO CMEIICHHS HETIPEPHIBHOM
rpaduueckum crnocooom?

1) _WA:f(CA); j; _Wé:f(XA)’. 5) —VT/A:f(XA);
xa = F(=Wp);
2) —wp = flca); 6) x, = flca).

12. Kakue u3 mpeACcTaBIeHHBIX YPaBHEHUI HCTIONB3YIOTCS B PA3TUYHBIX CIydasX KaKk

MaTeMaTH4YecKas MOJIEIb MPoIecca B H30TEPMUUYECKOM PEAKTOPEe UACATbHOTO BHITECHEHUS?

- d W
1) C-Cap W, 4) XA _ WA 6) «- Xa -
T dt C a0 —WA
dc = =0: c
2) A —W, Ipu 7 0 xA=0; 7) o A dc,
dt dcp .[ W

ITpHu =0 Ca = Cao, dl



XA
dx, .
3) T=Cp | A ’

o Kea

IpHu |=0 CA = Cao,

13. Kakue U3 npuBeICHHBIX YPAaBHEHUI MIPUTOIHBI JIJISl pacueTa BpEMEHHU MPeObIBAHMS

B U30TCPMHUUICCKOM PCAKTOPC NACAIIBHOT'O BBITCCHCHUA IIPHU ITPOBCACHUU HpOCTOﬁ

HEoOpaTUMO peakuuu BToporo nopsinka A + B =R + S?

Xg
dxg .
1) T:CBO I y

2) T=Cpg J'

XA
dxp .
3) r:CAO I 2 !
0o ke

4) T=2Cp X—A,

O kcpcp

5) - a0 XA -

6) « -

|
g}
o]
o
—

14. KakuMu ypaBHEHHMSMU MOKHO MOJIB30BAaThCs Ul pacyeTa BPEMEHU PEaKIUd B
U30TEPMUYECKOM PEAKTOPE HICANBHOTO CMEIICHUS HENPEPHIBHOM TMPH MPOBEICHUH
HeoOpaTuMoil peakuuu Broporo nopsinka A + B =R + S?

X X
1) ._ S0 Xe - ® dxg . Ak,
) - kcAcB’ 4) T=Cg | s 7) ©=cp | g
0 keg o KCACB
2) o= fm0 XA Coo Xp . Cao XA .
_WA 5) T:—z, 8) T:—Z,
kcg KC 5
X
3) kecny - — A
’ 1( 1 1 1
(l—xA)2 6) t=—| —-—|; 9) t=-=m@1-x,).
klc c k
A A0

15. V3 npuBeAeHHBIX 3aBUCUMOCTEM HaliIUTE BCE ypaBHEHUS, KOTOPBIE B PA3IMYHBIX
CJIy4asX UCMOJIb3YIOTCA B KaU€CTBE MATEMATHYECKOTO OMMCAHMS IIpoliecca B
HU30TEPMHUUYECKOM PEAKTOPE UCaTBbHOIO CMEIICHUS HETIPEPHIBHOM:

1) d:A =W, ; 4) iz—WA; 7) rz—%ln(l—xA);
T T
2) TZimﬂ' 5) T:CAO'XA- 8) T:CAOXA-
k Ca ’ —WA ’ kCA ’
_ %A "m0 . 6) oA 9) koo XA
3=yl (1= xa) 1=

TecToBbIC 3a1aHU K 3a4eTy:
BapuanTt Nel

1. Pexxum paOoThI peakTopa Ha3bIBAIOT CTALIMOHAPHBIM,

a) eclid MPOTEKaHWE XMMHYECKOM peaklud B TMPOU3BOJIBHO BBIOPAHHOM TOUKE
XapaKTepU3yeTCss pa3HbIMA 3HAUYCHHUSIMM KOHILICHTPALlM pEareHTOB WJIH MPOAYKTOB,
TEeMIEPaTyphl, CKOPOCTU U APYTUX MapaMeTPOB Mpoliecca B 000 MOMEHT BPEMEHH;

0) eciM MNpPOTEKAHWE XUMUYECKOM peakuuu B TMPOU3BOJIBHO BBIOPAHHON TOUKE
XapaKTepU3yeTcss OAMHAKOBHIMU 3HAYEHUSIMU KOHIIEHTPALIMM pEareHTOB WM NPOAYKTOB,
TeMIIepaTypbl, CKOPOCTH U IPYTUX MapaMeTpoB Ipoliecca B 00beME anmnapara,;

B) €ClM MPOTEKaHWEe XHMHYECKOW peakUu B MPOU3BOJIBHO BBIOPAHHOM TOUKE
XapaKTepU3yeTCs OAMHAKOBBIMH 3HAYEHHUSIMU KOHIIEHTPALMI PEAreHTOB WJIM IPOIYKTOB,
TEMIEPATYphl, CKOPOCTU U APYTUX MMapaMeTpoB Mpoliecca B 1000 MOMEHT BpEMEHH;



I) €ClIM MPOTEKAaHUE XMMHMUYECKOM peaklMd B IMPOU3BOJIIBHO BBIOPAaHHOM TOYKE
XapaKTepU3yeTCs pa3HbIMU 3HAUYEHUSMHM KOHLIEHTpAaUUW pEareHTOoB WM MPOIYKTOB,
TEMIEPaTyphl, CKOPOCTHU U IPYTHX MapaMeTPOB Mpoliecca B 00beMe anmapara.

Bapuant Ne2

1. B kakux peakropax (MAEaJbHOrO IEHCTBHS) BCE PEAreHThl BBOJAT 1O Hayajia
peaKIuu, a Bce MPOIYKTHI BBIBOAAT U3 HETO TOJIBKO 110 OKOHYaHUH Ipolecca?

a) PUC-H; 0) PUB-II;

B) PUC-IT; r) PUB.

BapuanTt Nel

2. [leiictBuTensHoe BpeMs npeObiBanus yactuil B PUC-H sBnsiercs BenuunHoi

a) HEeCITy4ailHOW BEIMYMHOM; 0) MUHUMAJIbHOW BEJIMUUHOM;

B) MAaKCHUMAJIbHOM BEJTMYMHOW; T') CIIy4aitHOM.

Bapuant Ne2

2. Kak B PMUC-H Bo Bcex TOukax peakUMOHHOIO OObEMa MEHSIIOTCS IapaMeTphl,
XapakTepu3yIolme npounecc (KOHUEHTpalusi peareHTOB, CTENEHb NpPEBpAIEHUsl, CKOPOCTh
peakiuu, TeMneparypa u zip.)?

a) BBIPABHUBAIOTCS MOCTENEHHO; 0) MTHOBEHHO BHIPAaBHUBAIOTCS,

B) YMEHBIIIAIOTCS; T') YBEIUUHBAIOTCS.

BapuanTt Nel

3. Kak HaszbiBaeTcs peakTop (MIeajJbHOrO AEWCTBHUSA), KOTOPBIM MpencTaBiIsieT coOoi
JUIMHHBINA KaHAJI, 4Yepe3 KOTOPBI peaKMOHHAs CMECH JBUKETCS B IOPIIHEBOM PEKHIME

a) PUC-H; 0) PUB-II;

B) PUC-IT; r) PUB.

Bapuant Ne2

3. B kaxnapiii ganHeiidi mMoMmeHT BpemeHu B PUC-II mapameTpbl (KOHIIEHTpALMs
peareHToB, MPOAYKTOB, CKOPOCTh PEAKIIMH U T.1.) B 00bEME peaKTopa

a) pa3nuyHbie; 0) OTMHAKOBBIC,

B) YBEJIMUYMBAIOTCA; I') CHa4Yajla YMEHBIIIAIOTCSI, 3aT€M YBEITUUUBAIOTCSL.

BapuanTt Nel

4. EMKOCTHBIC ammaparbl C TEpeMENIMBAaHUEM MEXaHUYECKOM MEIIaIKod WU
HUPKYISIUOHHBIM HACOCOM, Ha3bIBAIOTCS

a) peaKTophl BEITECHEHHUSI; 0) aqnabaTnyecKue peakTophl;

B) PEAKTOPBI HEMPEPBHIBHOTO JEHCTBHUS; T') PEAKTOPHI CMEILICHHUS.

Bapuant Ne2

4. Yem nocTUraeTCs MOHUKEHUE DHEPTETUUCCKUX 3aTpar?

a) MOBBIIIEHUEM TMJIPABINYECKOIO COMPOTUBIEHUSI PEAKTOpa U YIIPOILIEHUEM KOHCTPYKLIUH;

0) MOBBILICHUEM THAPABINUYECKOTO COMPOTHUBIICHUS PEAKTOPA;

B) CHKEHHEM THJIPABIMYECKOrO COMPOTUBRIICHUSI PEAKTOpa U YCIOKHEHUEM KOHCTPYKIINY,

I') CHIDKEHUEM THAPABIMYECKOTO COMIPOTUBIIEHUS PEAKTOPA U YIPOILLIEHUEM KOHCTPYKIIUH.

Bapuant Nel



5. Kakas mnpuymHa OTKJIOHEHUS B PEAIbHBIX PEAKTOpax OT HUACAIbHOIO pexXuma
BbI3BaHA H3-3a KOH(UTYpaly PEaKIMOHHOTO MPOCTPAHCTBA OTCYTCTBHEM OJMHAKOBOM
JOCTYITHOCTH PEAKIIMOHHOM CMECH K 10001 TOUKH peakTopa?

a) 3aCTOMHBIE 30HBbI;

0) HUPKYIALUOHHBIC TOTOKH;

B) HEOJJHOPOHOCTb pacipe/iejIeHUs] TOTOKa,;

I') pacnpeieJiecHue BpeMeHU peObIBaHUS.

Bapuant Ne2

5. Pexxum paboThl peakTopa Ha3bIBaIOT HECTAIIMOHAPHBIM,

a) ecid B BBIOpaHHOM TOYKE MPOUCXOIAT H3MEHEHHS MapaMEeTpPOB XHMHUYECKOTO
npolecca o 00beMy peakTopa o TOMY WM HHOMY 3aKOHY;

0) eciin B MPOMU3BOJBHO BBIOPAHHOW TOYKE MPOMCXOASAT M3MEHEHHs MapaMeTpoB
XUMHYECKOTO ITPOIiecca BO BPEMEHU 110 TOMY WJIM HHOMY 3aKOHY;

B) €CJIM B MPOU3BOJIBHO BBIOPAHHOM TOUYKE HE MPOMCXOAAT M3MEHEHUs NapaMeTpoB
XUMHYECKOTO ITPOIiecca BO BPEMEHHU 110 TOMY WJIK HHOMY 3aKOHY;

I') €CIM B IPOU3BOJBHO BHIOPAHHON TOYKE HE MPOUCXOAIT U3MEHEHHS MapaMeTpoB
XUMHUYECKOT0 MPOIecca N0 00bEMY PEAKTOPA 10 TOMY HJIA HUHOMY 3aKOHY.

Bapuant Nel

6. B Kakux peakTopax BC€ OTAEJbHBIE CTaJNH MPOIECCa XUMUUYECKOTO MPEBPAIICHUS
BElIECTBa (IO1a4a pEarupyroliux BEIIECTB, XUMHUYECKas peakius, BBIBOJ TOTOBOIO
IPOAYKTA) OCYIIECTBIISIFOTCS NTapaJUIEIbHO, OTHOBPEMEHHO?

a) B peaKTopax HENpEPBIBHOIO ACHCTBUS;

0) B peakTopax NepuoINIEeCKOro AeHCTBUS;

B) B peakTOpax MOJYyHENPEPHIBHOTO (OTYyNEPUOANYECKOI0) NEUCTBUS;

') B p€akTopax UJeaabHOro CMEIICHHUS.

Bapuant Ne2

6. TpyOuatbie anmaparsl, UMEIOLIUE BUJI YAJIMHEHHOTO KaHajla Ha3bIBalOTCS

a) peaKkTophl BEITECHEHUSI; 0) aqnabaTnyecKue peakTophl;

B) PEAKTOPBI HEMPEPBHIBHOTO JEHCTBUS; T) PEAKTOPHI CMEIIICHHUS.

BapuanTt Nel

7. B paznbie mMomenThl BpemeHu B PUC-II ycnoBusi (KOHLEHTpauusi peareHToB,
MPOAYKTOB, CKOPOCTh PEAKIIMH U T.1.)

a) pa3au4HbIe; 0) ONMHAKOBBIE;

B) YBEJIMYMBAIOTCS; T) CHA4YaJIa YMEHBIIIAKOTCS, 3aTEM YBEJINYUBAIOTCS.

Bapuant Ne2

/. B Kakux peakTopax BCe OTJEbHBIE CTaNU NPOTEKAIOT ITOCIIEA0BATENBLHO, B PA3HOE BPEMS

a) B peaKTOpax HENpPEPBIBHOIO ACHCTBUS;

0) B peakTopax MepuoaNIE€CKOro ICHCTBUS,

B) B peakTOpax MOJyHENPEPHIBHOTO (MOIYIEPUOANYECKOTO) AEUCTBUS;

') B peakTopax uJeaabHOro CMEIICHHUS.

Bapuant Nel



8. PeakToppl, B KOTOpBIX TEIUIOBOM 3(P(EKT XUMHUECKOM peakuuu 4YacTHUYHO
KOMITGHCUPYETCS TEIUIOOOMEHOM C OKpYXKAlollell cpeloi, a YacTUYHO PacXoayercs Ha
BHYTPEHHUH TEIJI00OMEH, Ha3bIBAIOTCS

a) aqnabaTUYeCKUMU PEaKTOPaMU;

0) peakTopamMu ¢ MPOMEKYTOUHBIM TETIOBBIM PEKHUMOM;

B) U30TEPMHUUECKUMH PEAKTOpaMH,

I') peaKTopamMH CMELIEHHUS.

Bapuant Ne2

8. Kakas mpuunMHa OTKJIOHEHHS B PEATbHBIX PEAKTOpax OT HACAIBHOTO pPEKHUMa
BbI3BaHA HEPAaBHOMEPHOCTHIO BXOJIa PEAKIIMOHHOM CMECH B peakTop?

a) 3aCTOMHBIE 30HBbI;

0) HUPKYISIUOHHBIC TTOTOKU;

B) HEOJTHOPOIHOCTh paclpeeIeHUs TOTOKa,

I') pacrpeneneHue BpeMeHU NpeObIBaHu.

Bapuant Nel

9. BriOepute OTBET Ha BOIPOC: KaKHe TPEeOOBaHUS MPENBABIAIOTCS K XUMUYECKUM
peakropam?

a) MakcUMallbHasi TPOW3BOAUTENIBHOCTh M HMHTEHCHBHOCTH palOOThI, BBICOKHI BBIXOI
MPOAYKTa U HauOOJbIIast CENEKTUBHOCTH MPOIIeCcca, MAaKCUMaJIbHbIC SJHEPTeTHYECKUE 3aTpaThl Ha
NEepeEMEIIMBAHUE U TPAHCIIOPTUPOBKY MaTEpPUAIOB Yepe3 PEaKTop, JIerkas yNpapisieMOCTb U
0€e3011aCHOCTh PabOThI, HU3Kasi CTOMMOCTb U3TOTOBJICHHUS PEAKTOPA U €TO PEMOHTA,

0) MakcuMaibHas MPOWU3BOAUTEILHOCTh M WHTCHCHBHOCTH PAa0OThI, BBHICOKHN BBIXOI
NPOAYKTa U HauOOJbILIas CENIEKTUBHOCTH MPOLIECCa, MUHUMAJIbHBIE SHEPIreTUUECKUE 3aTpaThl
Ha MepeMeIIMBaHie U TPAHCTIOPTUPOBKY MaTepHajioB Yepe3 PeakTop, JeTkas yIpaBIsieMOCTb U
0e30MmacHOCTh PadOoThI, BHICOKASI CTOMMOCTB H3TOTOBJICHHS PEAKTOpa U €T0 PEMOHTA,;

B) MakCUMaJIbHasl MPOW3BOIUTEIBHOCTh W WHTEHCHUBHOCTH PaOOTHI, BHICOKHI BBIXO
NPOAYKTa U HauOOJbILAs CEJIEKTUBHOCTh MPOLIECCa, MUHUMAIIbHBIE SHEPIeTUYECKHUE 3aTPaThl
Ha MepeMelIvBaHie U TPAHCIIOPTUPOBKY MaTreprasioB Yepe3 peakTop, Jerkas yIpaBisieMoCTb U
0e301MacHOCTh padOoThl, HU3Kasi CTOMMOCTb U3TOTOBJICHUS PEAKTOpa U €T0 PEMOHTA;

I') MakCUMaJjbHasl MPOU3BOAUTENILHOCTh U MHTEHCUBHOCTH PAOOThI, BHICOKHI BBIXOJ
NpoAyKTa W HauOOJbIas CENEeKTUBHOCTh IMIpollecca, MHHUMAJbHBIE SHEPreTHUYECKHE
3aTparThl Ha TMEpeMElIMBaHWEe W TPAHCIOPTHPOBKY MAaTEPHUAJIOB dYEpe3 PEakTop, JierKas
yIPaBISIEMOCTh U O€30MMaCHOCTh PaOOTHI.

Bapuant Ne2

9. Peaktopbl, B KOTOPBIX OTCYTCTBYET TEIUIOOOMEH C OKpYXarole cpenowu,
Ha3bIBAIOTCS

a) aquabaTHYeCKUMU PEaKTOPaMU;

0) peakTopamu C MPOMEKYTOUHBIM TETIOBBIM PEKUMOM;

B) H30TEPMHUUECKIUMH PEAKTOPaMHU,

') pEaKTOpaMH CMEIICHHUS.

Bapuant Nel
10. Jlyia KakuX mMpOIECCOB MPEeIHAa3HAYEH, PEAKTOP, H300paKCHHBIN HA PUCYHKE?



T s
a) peaKToOpPhI ISl TOMOT€HHBIX POLECCOB;
0) peakTopbl AJIs TETEPOreHHBIX MPOLIECCOB C TBEPAOH (a3oii;
B) PEAKTOPBI JIs Fa30-KUIKOCTHBIX T€TEPOTr€HHBIX MPOLIECCOB;
I') peaKTOphbl AJis TETEPOreHHO-KaTAIUTUYECKUX TTPOLIECCOB.
Bapuant Ne2
10. Jlns1 kakux MpoleccoB MpeaHa3HaueH, peakTop, N300paXKEHHbII Ha PUCYHKE?

'] lll
a) peakTopbl 1Sl TOMOTEHHBIX MTPOILIECCOB;
0) peakTopbl JJi TETEPOTCHHBIX MPOIECCOB C TBEPIOH (ha3oii;
B) PEAKTOPHI JI Ta30-KUJIKOCTHBIX T€TEPOTCHHBIX MPOIIECCOB;
') pEaKTOPHI JJIsl TETEPOTCHHO-KaTaTUTHYECKUX MPOIECCOB.
IIIkaJbl OlleHKH 00pa30BaTeJIbHBIX 10CTHKEHUN

IIkana oueHKN BXOTHOT0 KOHTPOJIA:
3auTteHo: 3aJaHKE BBINOJHEHO BEPHO, CAAHO B YCTAHOBJIEHHBIE CPOKHU
He 3auTteno: 3aanve He BBITIOJHEHO, BBIIOJIHEHO C OIMIMOKaMH, KOTOPbIE TpeOyeTcs

WCIIPaBUTh, WM CIAHO MOCIIE€ YCTAHOBIEHHOI'O CpOKa

IIIxana oneHku, 3a/1a4, TeCTa, KOHTPOJIbHOI PadoThI (B MPOIECHTAX):

IIpoueHTsl TpeGoBanus K 3HAHUSIM
100-85 OTBeThl Ha NOCTAaBJICHHBIE BOINIPOCHI IIOJHBIE, YETKUE U Pa3BEpHYyThIE. Pemenus 3agau
JIOTUYHBI, JIOKA3aTeIbHbI U IEMOHCTPUPYIOT aHAIMTUYECKHE U TBOPUYECKUE CIIOCOOHOCTH
CTYyJIEHTA.
84-70 JlaroTcs TOJIHBIE OTBETHI Ha IIOCTABJICHHBIE BOMNPOCHL. [Ioka3aHO yMeHHe BBIIEIATH

MNPUIUHHO-CIICACTBCHHBLIC CBS3H. HpI/I pe€miCHUN 3aaa4 AJONYIICHbI HC3HAUYUTCIIbHBIC
OH_II/I6KI/I, HCITPABJICHHBIC C TIOMOIIBIO «HABOJAIINX)» BOIIPOCOB MPCTIOAaBaATCIIA.

69-60 OTBeTHI Ha BOIIPOCHI U PEIICHUS MOCTABICHHBIX 33J1a4 HEJOCTATOYHO IMOJIHEIC. JIornka u
MOCJICIOBATEIbHOCTh B PEIICHUHU 3ajlad MMEIOT HapyIIeHUs. B OTBETax OTCYTCTBYIOT
BBIBOJIbI.

O1eHKY 6 Oannax BHICUUTHIBAIOTCSA MYTEM MPOU3BEACHUS BEIMYMHBI BHICTABICHHOTO
MPOIIEHTA JIJIs1 KOHKPETHOI'O BUA TEKYILIETO KOHTPOJIS Ha MPEIBAPUTENBHO BBIACIEHHOE JJIs
HEro KOJIMYEeCTBO OaIIOB (B IIpeeax pas3eia).

OneHMBaHUE CTyJCHTa HA 3a4eTe ¢ OWEHKOW Mo AUCHUIUIMHE «XUMHUYECKUe

pEaKTOPBD):
\ banbl \ OcBoenne \ TpeOGoBanusi K 3HAHUAM




(uTOroBOM | KOMMeETEeHU Uit
PEUTUHTOBOM
OIICHKH )
100-85 [IpoxBunyThIii | OTBETHI Ha TIOCTaBJICHHBIC BOMPOCHI  IOJHBIC, YETKUE W
YpOBEHB pa3BepHyThie. PemieHus 3agad  JIOTUYHBI, JOKAa3aTENbHBI U
JEMOHCTPUPYIOT aHaJIUTHYECKHEe U TBOPYECKUE CIIOCOOHOCTHU
CTYZCHTA.
84-70 Cpennuii JlatoTcsi mosiHBIE OTBETHI Ha MOCTaBleHHbIe Bompockl. [lokazano
YpOBEHB YMEHHE BBIICIATh MPUYMHHO-CIICACTBEHHBIE CBsI3H. [Ipu pernieHnn
3aJa4 JIONYILIEHbl HE3HAUYUTEIbHBbIE OIIMOKHU, HCIPABICHHBIE C
MTOMOIIBIO «HABOJISIIIUX» BOIPOCOB MPEIO/1aBaTesl.
69-60 bazoBsrit OTBeThl Ha BONPOCHl M  PEIICHHWs IOCTaBJICHHBIX  3ajad
YPOBEHb HEJO0CTAaTOYHO TMOJHBIC. JIoruka U MoCIea0BaTeIbHOCTh B PEIICHUN
3aJ1a4 UMEIOT HapylIeHus. B oTBeTax oTCyTCTBYIOT BHIBOJIBI.

Cryaent, nonyuuBiiuii MmeHee 60% OT MaKCUMAaJIbHOTO 0ajuia 3a pasei AUCIUIUIUHbI
WM TIPOMEXYTOYHYIO aTTECTAINIO, CAUTACTCS HEATTECTOBAHHBIM 110 TAHHOHW JTUCIUILIAHE.

HToroBast olleHKa BBICTABIISIETCS ITyTEM NIEPEBO/Ia HAOPAaHHBIX OAJIJIOB B COOTBETCTBUH
CO clenyIolIel TabnuIeit:

Onenka 1o 5-0ayuTbHOM mIKane CTIED GEIon £ [ e Onenka ECTS
JK3aMCH
S — «OMAUYHOY 90-100 A
85-89 B
4 — «xopowo» 75-84 C
70-74 D
3—«yo » 65-69
(VOOBIeMBOPUMENLHO 60-64 E
2 — «Hey0081emeopUMENbHO Menee 60 F

Y4eOHO-MeTOAUYEeCKOe U HHPOPMALIHOHHOE o0ecredeHue Y4eOHO TN CIUIIUHBI
OcHoBHas uTeparypa
1. Kopeitiiea A.K., ITetbkoB B.M. Xumuueckue peaktopsl: BBeaeHue B TeOputo u
MpakTUKy : yueOHoe nocooue. - CII0 : U3gaTenscTBo «Jlanby, 2019. - 112 ¢. — Pexum
nocryma : https://e.lanbook.com/reader/book/113903/#109
2. [Tonos FO. B. Xumnueckue peaktops! (Teopust XUMUYECKUX TIPOILIECCOB U
peakTopoB) : yueoHoe nocobue. - Boarorpan : BoarI'TVY, 2015. - 240 ¢. — Pexwum noctyna :
https://e.lanbook.com/reader/book/157211/#3
JlonoyiHUTENBHASL TUTEPATYpPA

3. bapanos J[.A. IIponeccel 1 annapaTbl XAMUYECKON TEXHOJOrUH : yueOHuk. - CII06 :
N3narenscTBO «Jlanpy, 2020. - 408 c.— Pexxum J0CTyma:
https://e.lanbook.com/reader/book/130186/#4

4, 3yboa H.I'. Xumuueckme peaktopsl / MeToa. ykazaHUsS K BBINOJTHCHHUIO
npakTudeckux padot 1, 2, 3. Anpobarwusi, 2020.

5. Kypnan «Tpyaet BI'TY. Xumuss u TEXHOJOTHS HEOPraHUYECKUX BEILIECTB». -
Pexxwum nocryma : https://e.lanbook.com/journal/2484
IIporpammHuoe odecnieuenue u MHTEepHET-pecypcehl:

[Ipouiecc peanuzanuu 00pa3oBaTEIbHONM MPOrpaMMbl  OOECieYeH HEeO0OXOAUMbIM


https://e.lanbook.com/reader/book/113903/#109
https://e.lanbook.com/reader/book/157211/#3
https://e.lanbook.com/reader/book/130186/#4
https://e.lanbook.com/journal/2484

KOMILJIEKTOM JIMIIEH3UOHHOTO MPOrPaMMHOT0 00ECTICUEHHUSI.
MartepuaJIbHO-TeXHHYECKOe o0ecnevyeHne y4eOHOH JUCIUIIIMHBI

JIekuMOHHBIE  3aHATHS  MPOBOJATCA B CIECHHAIM3UPOBAHHBIX  ayAUTOPUSX,
OCHAILIEHHBIX MYJbTUMEIUNHBIM 00OOpyaoBaHueM. IIpakTuueckue 3aHATUS MPOBOIATCA B
ITHX K€ AayJUTOpPHSIX C T[IOCeIIeHHEM JabopaTopHii, OCHAIICHHBIX CTaHAAPTHBIMU
KOMILJIEKTAMH OTEYECTBEHHBIX M 3apyOEeKHBIX MPUOOPOB U YCTAaHOBOK. MyIbTUMETUNHBIHN
KypC JIEKIUH, BUACOPUIbMBI, MAKEThI U TUIAKATHI.

Y4eOHO-MeTOAMYECKHE PEKOMEHIAIUN JJIsl CTY/ICEHTOB

1. Yka3zanus 11 npOoCIyIIMBaHUS JIEKIAN

[lepen HayanmoM 3aHATHI BHUMATEIBHO O3HAKOMHUTHCS C YYEOHBIM IJIAHOM
IPOBEICHHUSI JIEKLIMI U CIIUCKOM PEKOMEHIOBAaHHOM JINTEPATYpPHI.

[lepen mocemieHneM O4YEepEIHON JEKUHUU OCBEXHTh B MaMSATH OCHOBHBIE KOHIICTILIMH
OpoMAEHHOrO paHee Marepuana. [loAroroBuTh NpU  HEOOXOIUMOCTH  BOIPOCHI
npenoaasarento. He Hasio onacaTtbcest, 4TO BOIPOCH! MOTYT OBITH TPOCTBIMHU.

Ha nexnun ocHOBHOE BHUMaHHE CIIEAYeT yAENIATh HEe GopMyliaM U MaTEeMaTUYECKUM
BBIKJIQJIKaM, a COJIEPKaHUIO N3YyYaeMbIX BOIIPOCOB, ONPEIEICHUSAM U TOCTAHOBKAM 3a]1ay.

B mnpouecce m3yuyeHus JNEKIMOHHOIO Kypca HEOOXOAMMO MO BO3MOKHOCTHU YacTo
BO3BpAILATECA K OCHOBHBIM IMOHSATUSM M METOJAM pEIICHHs 3a1ay (371eCb BO3MOXKEH
BBIOOPOYHBIN KOHTPOJIb 3HAHUN CTYJIE€HTOB).

JKenarenbHO MCHOJIB30BaTh KOHCIIEKTHI JIEKIIHM, B KOTOPBIX HCHOJIB3YETCS MPUHSITAs
npernoaaBaresieM cucreMa 0003HaYeHU.

s Oosiee moapoOHOro M3yuyeHUs: Kypca cieayeT padoTaTh ¢ PEeKOMEHI0BaHHBIMU
JUTEPATyPHBIMU UICTOYHUKAMH Y BHOBb MOSBIISIOMIUMUCS HCTOYHUKAMU.

2. YKa3zaHud IJid y4acTusl B IPAKTUYECKUX 3aAHATHUSIX

Ilepen mnocelieHHEeM MNPAKTUYECKUX 3aHITHH YSICHUTH TEMYy M CaMOCTOSITEIBHO
U3YUYUTh CBS3aHHBIE C HEW MOHATHUS U METOJIbI PEILIEHUS 3a/1ay.

[lepen pemeHneM 3ajay akTUBHO Y4YacTBOBaTh B OOCYXKIEHMM C MPEIOAaBaTesieM
OCHOBHBIX MOHSITUH, CBA3aHHBIX C TEMOM MPAKTHYECKOTO 3aHATHUS.

B mpouecce pemenus 3agad BECTH AUCKYCCHIO C MPENOAABATENEM O MPaBHIBHOCTH
MPUMEHEHUSI METOJOB UX PEILICHHUS.

[Io BO3MOXHOCTH CaMOCTOSITEBHO JOBOJMUTH PEUICHUE NpeajaraeMbix 3ajaad 0
OKOHYATEJIbHOTO UTOTA.

B KOHIIE MpakTUYECKOro 3aHATUS MpU HEOOXOAUMOCTH BBIICHUTH Y NpPErnojaBaTess
HESICHBIE BOIPOCHI.

OcHOBHBIE pe3ybTaThI BHITOTHEHHS pa00OThl HEOOXOAMMO pacrevararh.

3.YkazaHus JJ1s BBITIOTHEHUSI CAMOCTOSITEIbHON PaOOTHI

[Tonyunth y mnpenojaBaTeisl 3aJlaHUE W CIKHCOK PEKOMEHJOBAHHOW JUTEpaTyphI.
N3yyeHue TeopeTHYeCKUX BOMPOCOB CIEAYET IPOBOAUTH MO BO3MOKHOCTH CAMOCTOSTEBHO,
HO TMPU 3aTPYIHEHUSIX 00palaThCs K MPENoaBaTelo.

[ToaroToBUTH MUCEMEHHBIN OTUET O MPOJICTaHHON padoTe.

[Ipu BbIMoONHEHUH (GPOHTANBHBIX 3aJaHUN MO YCMOTPEHHUIO MpernojaBaresnis padora
MOKET OBITh OlleHeHa 0e3 MUCHPMEHHOTO0 OT4YeTa Ha OCHOBE OTBETOB Ha KOHTPOJIbHBIC



BOIIPOCHI, MPU YCIIOBUU aKTUBHOM CaMOCTOSTEILHON pabOTHI.

[ToAroTOBUTH OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.

MeToanyeckue peKOMeHIaluM JIs NpenogaBaresiei

1. Yka3anus qis npoBeAeHUs JICKIUN

Ha mepBoii BBOHO# JIeKIIMK caenaTh oOIIHil 0030p coaepKaHUs Kypca U OTMETHUTh
HOBBIE METOJBI M TMOJXOJbl K PEIICHUIO 3aJlad, pacCMaTpPUBAEMBIX B KypcC€, TOBECTH [0
CTYJIEHTOB TpeOoBaHus Kadeapbl, OTBETUTH HA BOIPOCHI.

[Ipu MNOATOTOBKE K JIGKIIMOHHBIM 3aHATHUSIM HEOOXOJUMO NPOAyMaTh IUIAH €ro
IIPOBENICHUSI, COJIEPKAHUE BCTYNUTEIbHON, OCHOBHOM M 3aKJIIOYHMTENIbHOM YacTH JIEKIIHH,
O3HAKOMHUTHCSI C HOBUHKAMU Yy4eOHOW W METOAMYECKOW JUTEpaTypbl, MyOIUKAIUSIMU
NEPUOJNYECKON TEeYaTH MO TeMe JEKUMOHHOro 3aHAThs. llepen M3I0KeHHEM TEKyIEro
JEKIIMOHHOTO MaTepHalia HalIOMHUTh 00 OCHOBHBIX UTOTAX, JOCTUTHYTHIX HA MPEABITYIINX
aexkuusax. C 3TOM LENnpr0 3alaTh HECKOJBKO BOIIPOCOB AyJAWTOPUM M OCYIIECTBUTH
BbIOOPOYHBIN KOHTPOJIb 3HAHUS CTYJCHTOB.

B Xone JEKUMOHHOTO 3aHATUS MpenoAaBaTeslb JODKEH Ha3BaThb TEMY, y4eOHbIE
BOIIPOCHI, 03HAKOMUTH CTYACHTOB C MEPEYHEM OCHOBHOW M JIOMOJHHUTEIBHOM JINTEPATYypPhI
o TeMe 3aHATUs. PackpbiBas cojep)kaHue yd4eOHBIX BOIPOCOB, aKIEHTUPOBATh BHUMAHHE
CTYJICHTOB Ha OCHOBHBIX KaTErOpHsX, SBJICHHUSAX M MPOLECCaX, OCOOCHHOCTAX UX
nporekaHus. PackpbiBaTh CYIIHOCTb M COJAEPKAHHE PA3IMYHBIX TOUYEK 3PEHHUS M HAYUHBIX
HOJIXOJIOB K OOBSICHEHUIO TE€X WM UHBIX SBJICHUH U MPOLIECCOB.

Cnenyer apryMeHTHpPOBaHO OOOCHOBATh COOCTBEHHYIO IIO3ULHUIO [0 CHOPHBIM
TEOpEeTHYECKUM BorpocaMm. IlpuBoauTe mnpumepbl. 3agaBaTh IO XOAYy H3JI0KEHHUS
JIEKIIMOHHOTO MaTepuaja pUTOPUYECKHE BOIIPOCHI M CaMOMYy JaBaTb HA HUX OTBET. JTO
CIOCOOCTBYET AaKTHUBHU3ALMU MBICIUTENIBHON AESTENbHOCTH CTYIEHTOB, MOBBIINICHUIO HX
BHUMaHMsI M HMHTEpeca K Marepualy JEeKUUU, ee coiepkanuto. lIpemongaBarens a0mKEeH
PYKOBOAHUTH pPAaOOTOM CTYJEHTOB 10 KOHCIEKTUPOBAHUIO JIEKIIMOHHOIO MaTepuana,
NO{YePKUBATh HEOOXOAUMOCTh OTPAKEHUSI B KOHCIIEKTaX OCHOBHBIX MOJIOKEHUHN U3ydaeMoil
TEMbI, 0CO0O0 BBIIEISAA, KaTErOpUalbHBIA ammapar. B 3akatouuTeNbHOW YacTH JIEKIHH
HE00X0IMMO C(HOPMYIIMPOBATH OOIIME BHIBOABI IO TEME, PACKPHIBAIOIINE COJIEpIKaHUE BCEX
BOIPOCOB, MOCTABJIEHHBIX B JIEKIMU. OOBSIBUTH IJIaH OYEPEIHOIO MPAKTUUECKOTO 3aHATHUS,
JaTh KpaTKWe PEKOMEHJAlMU O MOATOTOBKE CTYAEHTOB. ONpenenuTb MECTO U BpeMs
KOHCYJIBTALIMM CTYAEHTaM, MOKEJIaBUIMM BBICTYIUTD € JOKJIaAaMu U pedepaTamu.

Ha nocnenneit nekuuu yaenutb BpeMs Uisi 0030pa HauOosiee BaXKHBIX IMOJIOKEHUM,
PacCMOTPEHHBIX B Kypce.

2. Yka3zaHus 1Jis NPOBEICHUS IPAKTUYECKUX 3aHSITUI

YeTko 0003HAYUTH TEMY MPAKTUUECKOTO 3aHSTHS.

OO6cyanTh OCHOBHBIE TIOHATHS, CBSI3aHHBIE C TEMOW MPAKTUUECKOTO 3aHATHUS.

B mpouecce peiieHus 3amad BECTH JAMCKYCCHIO CO CTYIAEHTaMU O MPaBHIbHOCTU
NPUMEHEHUSI TEOPETUYECKUX 3HAHUM.

OTMeuaTh CTYJIEHTOB, HaMOOJIee AKTUBHO YYACTBYIOUIMX B PEILICHUH 33a4 U TUCKYCCHUSIX.

B koHIIe MpakTHYECKOro 3aHATHS 334aTh ayIMTOPUN HECKOJIBKO KOHTPOJIBHBIX BOIIPOCOB.

3.Yka3zaHus Mo KOHTPOJIIO CAMOCTOSITEIbHON pabOThI CTYA€HTOB



[To ycMoTpeHHIO mpernoaaBates 3aJjaHue Ha CaMOCTOATENbHYIO paboTy MOXET OBbITh
WHIMBHUIYaJIbHBIM WU (POHTAIBHBIM.

[Ipu ucnonb30BaHUM WHANBUAYAIbHBIX 33IaHUN TPEOOBATh OT CTYACHTA MUCHMEHHBIH
OTYET O MPOJAEIIAHHOM padoTe.

[Ipu npumeHeHnn (QPOHTATBHBIX 3aJaHUM BECTU KOJUJICKTUBHBIE OOCYXKICHHS CO
CTYZICHTaMHU OCHOBHBIX TEOPETHUECKUX MOJIOKEHHIA.

C 1enpl0 KOHTPOJIA KadyecTBa BBIIIOJHEHUS CAMOCTOSTENLHOW paboThl TpeOOBaThH
UHIMBUIYalbHbIE OTYETHl (JIOMYCTMMO BMECTO MHCHBMEHHOTO OTYeTa MPUMEHSTH
WH/IMBHUIyaJIbHbIE KOHTPOJbHBIE BOIIPOCHI).

[Iporpamma coctaBneHa B cooTBeTcTBUHM ¢ TpeboBanmsimu OC HUAY MUOU u
y4eOHBIM IJIAHOM OCHOBHOHM 00pa30BaTEeNIbHONW MPOrPaMMbl MO HAMPABICHHUIO MOJATOTOBKH
18.03.01 «XuMu4ueckass TEXHOJIOTUS».

PabGouyto mporpamMmy cocTaBWII: AOLIEHT 3epHBIITIKIHA A.A.

Penensent: nouent ['epacumona B.M.

[Iporpamma onoOpena Ha 3aceganuu YMKH 18.03.01 «Xumudeckast TEXHOJIOTHUS.
[Ipencenarens yueOHO-MeTOMUecKo komuccun Yepnora H.M.



