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Heab ocBOeHUsT TUCHUNIMHBI

[ens mpenomaBaHusl TUCUUIUIMHBI SBIISAETCA MOJIyYEHHE 3HAHHUM, HEOOXOAUMBIX IS
IUIOJJOTBOPHOM  TBOpYECKOM  JesTenbHOCTH OakanaBpa. [ucnumimHa «TexHomorus
PEaKTUBOB M 0CO0O0 YHCTBIX BEHIECTB» (OPMUPYIOT TEXHOJIOTHYECKOE MHUPOBO33PEHUE
0akamaBpOB MJIsi WX TPOW3BOJCTBEHHO-TEXHOJOTHMYECKOW W MPOEKTHO-KOHCTPYKTOPCKOM
npodheccHoHaNbHOMN e TETbHOCTH.

3agaul WM3y4YCHHS JUCHMIUIMHBL U3YYEHHUE OOIIMX 3aKOHOMEPHOCTEM XUMHUUYECKOTO
KaTanu3a M aJcopOIuu, CYIIHOCTH KaTaiu3a, OCHOBHBIX TEXHHYECKHX XapaKTePUCTHUK
KOHTaKTHBIX MAacC, TEXHOJIOTMM TMPOU3BOJICTBA KaTaJu3aTOPOB, BHUIOB IPOMBIIUICHHBIX
a7copOeHTOB U UX cBOWCTB. bakanaBp mo guciuiuinHe «TeXHOJOTHs PeakTUBOB U 0CO0O
YUCTBHIX BEIECTB» [OJDKEH pemarh NOpo(ecCHOHaNbHbIE 3a/layd B COOTBETCTBUM C
MIPOU3BOJICTBEHHO-TEXHOJIOTUYECKOM,  HAYYHO-HCCJIEIOBATEIIbCKOM,  OpraHU3alMOHHO-
YIPaBIECHYECKON U MPOEKTHOM JAESTENBHOCTBIO.

N3yueHne AUCHUIUIUHBI TOHDKHO OCHOBBIBATHCS Ha CIEAYIOMIUX MPO(ECCHOHATBHBIX
CTaHJapTax:

- 26.001. Crenpayiict Mo 0OECHEYEHUI0 KOMIUIEKCHOTO KOHTPOJIS IPOM3BOJICTBA
HAaHOCTPYKTYPHUPOBAHHBIX KOMIIO3UIITMOHHBIX MAaTEPHAJIOB;

- 26.004. Cnenimanuct MO TPOM3BOJICTBY BOJIOKHHUCTBIX HAHOCTPYKTYPHPOBAHHBIX
KOMIIO3UIIMOHHBIX MaTE€pUaJIOB.

Mecto nucuuninnbl B ctpykrype OOII BO

Kypc «TexHonorus peakTUBOB U 0COO0 YMCTBHIX BEIIECTB» BXOAUT B 0a30BYIO YaCTh
o0pa3oBaTeIbHOM TpOrpaMMbl M CBsI3aHA C HEOOXOAMMOCTHIO 3HAHUM OCHOB OOIIECH U
HEOPTraHWYECKON XUMHH, aHATTUTUYECKON XUMUU U (PU3UKO-XMMUYECKUX METOJIOB aHAJIN3a,
HEOPraHUYECKOM XMUMUH, IUPOKOE UCIOJIB30BAHUE, KOTOPBIX HE TOJBKO JAET BO3MOXKHOCTh
HanboJiee TOYHO BBIPA3UTh TEOPETUUYECKHE 3aKOHOMEPHOCTH, HO U SIBJISIETCS HEOOXOIUMBIM
MHCTPYMEHTOM WX YCTaHOBJICHHs. TeopeThyeckue 3HaHUsT W TPAKTHUUECKHWE HaBBIKH,
MOJTyYEHHbIC CTYJICHTAMHU TMPU HU3YyUYCHUHM TUCHUIUIMHBI « T€XHOJIOTHS PEaKTUBOB U 0CO0O
YUCTBIX BEILECTB», JNOJKHBI OBITh HUCIIOJIB30BAHBI B MPOIECCE M3YYEHHUS MOCIEIYIOIINX
mucuuiuinH: «OOIasi U HeopraHuyeckas Xxumus», «TeopeTnyeckue OCHOBBI TEXHOJOTHUU
HEOPraHUYECKHUX BEIIECTBY.

[Tocne m3yyeHus AUCIUIUIMHBI BBIMTYCKHUKHU JOJKHBI OBITH TOTOBBI K BBITIOJIHEHUIO
CJIEIYIONTUX TPYAOBBIX (PYHKITHH:

- A/06.6. Pa3paboTka mpemIoKeHUil MO KOMIUIEKCHOMY HCIOJb30BaHUIO CHIPhSI U
YTUJIU3AIUU OTXOJI0B ITPOU3BO/ICTBA;

- D/01.6. CoBepiieHCTBOBaHME TEXHOJOTHWU, MEXaHU3alus UM aBTOMaTH3aIus
MIPOU3BOJICTBEHHBIX MPOIECCOB.

Komnerenuuu o0yuawinerocsi, popmupyembie B pe3yJbTaTe 0CBOCHUS TUCUUILIMHBI

B mporiecce ocBoeHusT TaHHOW TUCIUIUIMHBI Y CTyJeHTa (DOPMUPYIOTCS CIEAYIONINE

KOMIIETEHIIUH:



— YHHUBEpPCAJIbHbIE

Kon Haumenosanue
NHaukaTopsl TOCTHKEHHUS] KOMITIETEHIIUU
KOMITETCHIIUH KOMIIETCHIIUH
YKE-1 Crioco6eH BCToIb30BaTh 3 - YKE-1 3Harp yueOHbBIC TPEAMETHI
3HAHUS €CTECTBEHHOHAYYHOI'0 LIUKJIa, pAaCCMaTPUBATh CBOMCTBA,
€CTECTBEHHOHAYYHBIX CBSI3M U B3aMMO/JICHCTBUS TEXHOJIOTUYECKUX OOBEKTOB.
THACLUILUINH, IPUMEHSTh VY - VKE-1 YMers ucnosib30BaTh 3HaHUS
METO]Ibl MATEMaTHYECKOI0 | €CTECTBEHHOHAYYHBIX TUCIUIUIMH
ananu3a u moaenupoBanusi, | B - YKE-1 Brnagets MeTogamu maTemMaTu4eckoro
TEOPETUYECKOr0 U aHaJlM3a U MOJIETTUPOBAHUS, TEOPETUYECKOTO U
AKCIEPUMEHTAIBHOTO SKCIEPUMEHTAILHOTO UCCIEAOBAHUS B TOCTaBICHHBIX
UCCIIEIOBAHMUS B 3a/1ayax
MOCTABJIECHHBIX 3a/1a4ax
— nipodecCUOHANIbHBIC
Kon
HaumeHoBaHue KOMIETEHIINH NuaukaTopsl TOCTHKEHUS] KOMIIETEHLIUN
KOMIETEHIHH
[K-1 Crnioco0eH miiaHupoBaTh U 3 — [IK-1 3Hath c1ocoOBI TUIAHUPOBAHUS U
MIPOBOAUTH (PU3UUECKHE U IpOBeCHUS PUINYECKUX U XUMHUECKUX
XUMUYECKUE IKCIICPUMEHTBHI, SKCIIEPUMEHTOB.
MIPOBOAUTH 00pabOTKY HX Y —IIK-1 YMmets npoBoauTh 00paboTKy
pe3yIbTaTOB U OLICHUBATh pPe3yIbTaTOB IKCIIEPUMEHTOB U OIICHUBATH
MOTPEIIHOCTH, BBIIBUTATh MOTPELIHOCTH, BBIIBUTATh TUTIOTE3bI U
TUTIOTE3bl U YCTAaHABIIMBATH yCTaHaBJIMBATh TPAHUIIBI UX TPUMECHEHHUS.
TpaHUIBI UX IPUMEHEHHSI, B - IIK-1 Brnagets MmeTogamMu MaTeMaTH4E€CKOTO
MIPUMEHATHh METO/IbI aHaJIM3a U MOJACIIUPOBAHUS, TEOPETUUECKOTO U
MaTEeMaTHYeCKOro aHalu3a u 9KCIIEPUMEHTAILHOTO UCCIIEIOBAHUS.
MOJICIIMPOBAHUS, TEOPETUUECKOTO U
AKCIIEPUMEHTAILHOTO
HCCTIEOBAHUS
IK-2 cIoco0€eH UCIO0IL30BATh 3HAHUE 3-IT1K-2 3HaTh cBOMCTBAa XUMHYECKHUX 3JIEMEHTOB,

CBOMCTB XUMHUYECKHUX HJIEMEHTOB,
COEIMHEHMI 1 MaTepuasoB Ha UX
OCHOBE JIJIsl pelleHus 3aa4
npodeccnoHaNbHOMN IeATENbHOCTH

COEIMHEHUI U MaTepHUaJIOB HA UX OCHOBE IS
COOJIIO/ICHHSI TEXHOJIOTHUECKOTO PErJIaMeHTa
V-IIK-2 YMeTh ucnonb30BaTh 3HAHUS CBONCTB
XUMHUYECKHX 3JIEMEHTOB, COEIMHEHUN U
MaTepUajIoB Ha UX OCHOBE JUIsl pEIIEHHUs 3a]1a4 110
BBIIYCKY IPOAYKIIMH B CTPOIOM COOTBETCTBHUH C
TEXHUUYECKUMU TPeOOBaHUSIMU

B-I1K-2 Bnaners HaBbIKaMH pa3pabOTKu
MIPEI0KEHUS TI0 KOMIUIEKCHOMY HCITOJIb30BaHUIO
CBIPBS M YTHIIM3ALMK OTXOJ0B ITPOU3BOJICTBA

3a)1aq1/1 BOCIIUTAHUS, P€AIN3YyEMBIC B PaMKaX 0CBOCHUA TUCHUIIINHBI

BosJieuenue B

Hanpasaenue | Co3nanue ycJioBuii, Hcnoab3oBaHue BOCIUTATEILHOIO Pa3HOILIAHOBYIO
/menan odecneynBaKOIINX MOTEHIHUAJIA Y4eOHOM AU CUUILIMHBI BHeYy4eOHYI0
AEATeJbHOCTh
IIpodeccuona | popmupoBanue 1.Mcnionp30BaHNe BOCIUTATEIBHOTO 1.Opranuzanus
JIBHOE TBOPYECKOTO MOTEHIMaNa JUCLUILIAH HAy4HOI'O IOAX0Ja U
BOCITUTAHHE UHKeHepHoro/pode | MpodecCHOHATEHOTO MOTYJIS yyBCTBa «Bce B

CCHMOHAJIBHOT'O  MbI
HIJICHHA, HABBIKOB

JUISL pa3BUTHSI HABBIKOB KOMM YHUKALIUH,
KOMaHTHOW paboThI U TUEPCTBA,

OJHOU KOMaHIE»
yepes yyacTue

opraHu3anvuun TBOPYECKOT'O MHKCHCPHOT'O MBIIIJICHUS, CTYJACHTOB B
KOJIJICKTUBHOM CTPEMIICHHA CJICIO0BATh B MIpOBCACHUHA
HpOCKTHOfI HpO(I)CCCHOHaHLHOﬁ JACATCIIBHOCTH CCMHUHAPOB.



https://ru.wikipedia.org/wiki/%D0%A2%D0%B2%D0%BE%D1%80%D1%87%D0%B5%D1%81%D1%82%D0%B2%D0%BE

nestenbHOCTH (B22)

HOpMaM MOBeJIeHUs1, 00ECIeUNBAIOIIUM
HPaBCTBEHHBIN XapaKTep TPyLOBOH
JESITEIBHOCTH U HECITyKeOHOTO
MOBEJICHUS, OTBETCTBEHHOCTH 32
MIPUHSATHIE PELICHUS YePe3 NOATOTOBKY
TPYIIOBBIX KYPCOBBIX paboT 1
MIPAaKTUYECKUX 3a/IaHUM, PEIICHHE
KEWCOB, POXOXKACHUE NPAKTUK U
noarorosky BKP.

2.Mcnonb30BaHuEe BOCIUTATEIBHOTO
MOTEHIMaNa JUCLUILINH
poeCCUOHATBHOTO MOAYJIS JJIS:

- (opmupoBaHUS MPOU3BOJACTBEHHOTO
KOJUIEKTUBHU3MA B X0/1€ COBMECTHOI'O
pelIeHus KaK MOJIEJIbHBIX, TaK U
MPaKTUYECKUX 3a/1a4, a TAKXKE MyTeM
MOAKPEIUICHHE palliOHAIbHO-
TEXHOJIOTHYECKUX HABBIKOB
B3aMMOJICUCTBHUSI B IIPOCKTHOU
JIeATETLHOCTH AMOIIMOHATILHBIM
3¢ (HeKToM YCIEeIIHOTO B3aUMOeHCTBYS,
OIIYIIIEHHUEM POCTa 00IIeH
3¢ (HEeKTUBHOCTH MPU pacIpeieIeHUH
MIPOEKTHBIX 33/1a4 B COOTBETCTBUU C
CUJIbHBIMU KOMIIETEHTHOCTHBIMU U
AMOIIMOHAIBHBIMUA CBOMCTBAMH YJICHOB
IIPOEKTHOM IPYIIIBL.

2.DdopmupoBaHe
IMPOU3BOACTBCHHOI'O
KOJIJICKTHBH3MA B
X0JIe COBMECTHOT'O
pereHus
MOACJIBbHBIX U
NPaKTUYCCKHUX 3a/1a4.

[Ipodeccuona
JBHOE
BOCIIMTaHUE

(dhopMupoBaHue
npodeCCHOHATBLHON
OTBETCTBEHHOCTHU B
obiacrw,
TEXHOJIOTHH
BOJIOTIOATOTOBKHU U
OYHUCTKH CTOYHBIX
BOJI, TEXHOJIOTHU
MUHEPaTbHBIX
ynobpeHnuii coneii u
iesnoyeit /
TEXHOJIOTUU
OCHOBHOTO
HEOPTraHUYECKOTO
CUHTE3a,
TEXHOJIOTUU
KaTaJIn3aToOpOB U
azacopOeHToB /
TEXHOJIOTUU
PEaKTHBOB M 0CO00
YHCTBIX BEIECTB
(B34);

1. Ucnionb3oBanue 1ist GOpMHUPOBAHUS
4yBCTBAa JIMYHOM OTBETCTBEHHOCTHU B
00J1aCTH TEXHOJIOTUU PEAKTUBOB B 0CO00
YHUCTHIX BELIECTB BOCIIUTATEIILHOTO
noTeHnuana 010ka npodeccnoHalIbHbIX
JUCLUIUINH:

TexHonorust BOJONOATOTOBKH U OUUCTKH
CTOYHBIX BOJ;

TexHOoIorHs KaTanu3aTopoB U
ancopOeHTOB;

TexHonorust MUHEpaJIbHbIX y100peHHi,
coJjeil u menoueit/ TexHonorus
OCHOBHOT'O HEOPTaHUYECKOT0 CUHTE3A.

2. Pa3BuTHE HaBBIKOB TBOPYECKOTO
MBIIUIEHUS] TYyTEM COAECUCTBUS U
NOAJEP/KKH Y4acTHUs CTYJECHTOB B
HAy4YHO-IIPAKTUYECKUX MEPOIPUSITHIX
BHYTPUBY30BCKOT'O PErMOHAIILHOTO W/HUITN
BCEPOCCUHCKOTO YPOBHS B cepe
XUMHUYECKHUX TEXHOJIOTHU H.

1.Opranuzanus u
MPOBE/ICHUE HAyYHO-
MIPAKTUIECCKIX
KOH(EepeHIHiA,
BEOMHAPOB TIO
BOIIpOCaM
npo¢eCCUOHAIBHON
JEATEIIbHOCTH
2.Yuacrtue B
CTYJCHUECKHUX
OJIMMITHAIAaX U
KOHKYpCax Hay4HbIX
MIPOEKTOB,
TBOPUYECKUX
MEPOTPHUATHSIX,
KOHKYpcax
npodecCroHaIBLHOTO
MacTepCTBa, B TOM
quCclie TI0 CTaHAapTam
WorldSkKills.
3.YuacTue B
ITOJITOTOBKE
myOauKanuii B
TIEPHONICCKUX
HAYYHBIX U3JaHUIX;




CrtpykTypa u coaepkaHue y4eOHOM TUCIUTITHHBI
JluciurinHa TpenojaeTcs CTyAeHTaM B 7-oM cemectpe. OOmas TpyIoeMKOCTh
IUCIUILUIAHBI cOCTaBisieT b 3aueTHbIX equunll, 180 ak. yacos.
Kanenaapubiid miian

Ne Ne HanmeHnoBanue pasaeia Bujbl yueOHOM neATEILHOCTH ATTecTa- Makcu
P (TeMbl) TUCHUILIHHBI (B yacax) mus MaJib-
a e @ ° paszena HBII
3 2 = (dpopma) oas
hi | bl e 2 3a
e = 8 2 paszaen
Ja e E: 3 =
a 3 % ‘S 2|

=4} = = = @)

1 1-4 | CnocoObl cHTE32a BEIIECTB 82 4 - - 78 YO, 25

KP
2 5-8 | CrtocoObI OYHCTKH BEIIECTB 98 4 8 8 78 JIP Nel, 25

JIP Ne2,
31,
T

Buj npomMeKyTOYHO# aTTeCTAIIMN 180 8 8 8 | 156 JK3aMeH 50

ConeprxaHue JIEKIIHOHHOTO Kypca

Y4yedHO-
METOANYeCKOoe
odecrmeyeHue

TeMmbl JIeKIIUH. Bcero
Bomnpocsl, oTpadaTbiBaeMble Ha JIEKIIUH 4acoB

1 2 3

Paznen 1. Cnoco0bl cHHTe3a BelecTB 4 [1-14]
Tema 1. O0mas k1accu(puKanus BeecTs

Tema 2. CuHTE3 BellleCTB HOHOOOMEHHBIM CIIOCO00M

OCHOBBI TEXHOJIOTHH HOHOOOMEHHOT'O CHHTE3a. MeTo bl
MOHOOOMEHHOI'O CHHTE3a.

[TpumMeHneHnne NOHUTOB JJisi 00eccoMrBaHus BOJbl. CXEMBIyCTaHOBOK
MOHOOOMEHHOT'0 00€CCOIUBAHUS BOJIBL.

Tema 3. CuHTe3 BellleCTB XUMHYECKHM 0CAKIEeHHEM U COOCAKIECHUEM
W3 pacTBOPOB

DU3HNKO-XUMHUYECKHE OCHOBBI OCAKICHUS U COOCAXKICHMS.
O0pa3zoBaHre XMMUYECKUX 0caaKoB. [Ipumepsl nonydeHus
XAMHYECKUX OCAJKOB B IIPOMBIIUIEHHOCTH.

Tema 4. CuHTe3 HEOPraHUYeCKNX BellleCTB KPUOXMMUYECKHUMH
MeTOIaMH

OO011e MPUHIHAITHI KPUOXHUMHYECKON TEXHOJIOTHH.

Paznen 2. Cioco0bl 0YMCTKH BeLECTB 4 [1-14]
Tema 5. AicopOMOHHBIE CIIOCOOBI OYUCTKHU BeleCTB

ITpumeps! aICOPOIIMOHHBIX CITOCOOOB OUHUCTKH BEIECTB.

Tema 6. PekTudurkanuoHHbIe METOAbI OYUCTKH BELIECTB

ITpumeps! peKTUDUKAIIMOHHBIX cr10c000B ouncTKy BemiecTs. Tema 7.
JKCTPAKLMOHHBIE METOAbl 0OYUCTKH BemecTB [Iprmepsl
AKCTPAKIIMOHHBIX CIIOCOOOB OYMCTKU BEIIECTB.

Tema 8. /Ipyrue MeToabl CHHTE32 M OYMCTKH HEOPraHM4YeCKMXBelleCTB
CuHHTE3 BELIECTB B YCIOBUAX CBEPXBBICOKUX JABICHUN




IlepeyeHb NPAKTUHYECKUX 3AHATHHA

Yu4eOHo-
Tema npakTueckoro 3ansatus. Bonpocsl, Bcero
oTpadaThiBaeMble HA MPAKTHYECKOM 3aHATHH 4acoB METOLMHECKOe
olecneyeHue
1 2 3
Pacuer afcopOLIMOHHBIX YCTAHOBOK 8 [7]
Ilepeuyensn 1abopaTOpHBIX padoT
Yu4eOHo-
Tema s1abopaTopHbIX padoT. 3axanus, BONPOCHI, Bcero
oTpadaTbiBaeMble Ha JIAOOPATOPHOM 3aHATHH 4acoB METOAIHECIOC
ol0ecreyeHune
1 2 3
CpaBHHTEIIbHASI OLICHKA CBOMCTB aICOPOCHTOB 4 [6]
AnCOpOIIMOHHBIC CBOMCTBA AKTHBUPOBAHHOTO YTJIsI 4 [5]
3aganus 1JI CAMOCTOSATEJILHOM Pad0ThI CTY/1€eHTOB
Beero YuebHo-
Bonpochl /151 cAMOCTOATEIBLHOT0 U3YUeHHs (3a7aHusl) 4ACOB MeTOoHYeCKoe
olecneyeHue
1 2 3
Paznen 1. Cioco0bl cHHTe3a BellecTB 78 [1-14]
Tema 2. CuHTe3 BelleCTB HOHOOOMEHHBIM CIIOCO00M
O61mue 3akoHoMepHOoCcTH. KHeTHKa HOHHOTO 0OMeHa.
HNonoobmeHHOE paBHOBECHE (CTENIEHb MPEBPAILEHNS HOHUTA,
CTCTICHD IPEBPAILICHUS PACTBOPA).
CrtaTtuka HOHOOOMEHHBIX cUCTeM. JIMHaMHKa HOHHOTO OOMEeHa.
Db dexkTrBHOE NCTIONH30BaHUE PACTBOPOB PEAreHTOB.
[TprMepsl HOHOOOMEHHOTO CHHTE3a peakTuBOB. [lonydeHre GopHO
KHCIIOTHI. BeIfenenue noaa u3 npupoIHbix Boa. O4ncTKa SKCTPAKITMOHHON
dbocopHON KUCTOTHI.
Tema 3. CuHTe3 BellleCTB XUMHUYECKHUM OCAKIEHHEM H COOCAKTEHUEM
U3 PacTBOpPOB
Br16op ycnoBuii ocaxaeHus (CTENeHb KPUCTAJUTA3AIIMA OCHOBHOTO
BEIIECTBA U3 PacTBOPa; KOAPPHUIIUEHTHI OUNCTKU KPUCTAIIIOB,
COKPHUCTAIUTA3AIUU TIPUMECEH ).
['eTeporeHHbBIE CHCTEMBI 0Ca0K-MaTOUHBIHN pacTBop. Kinaccuduxarms
METOJIOB XUMHUYECKOTO OCaXKICHUS U3 PAaCTBOPOB. I eTeporeHHbIe
METOJIbl XUMUYECKOT'0 OCKIACHHsI. [ OMOT€HHbIE METO/IbI
XUMHYECKOTO OCAKICHHMS.
ABTOMaTHYECKOE PEryINPOBaHUE MPOIIECCOB XMMHUECKOTO OCAXKICHHUS.
Coennaenns marausa. Coequaenns Mean. Coe fMHEHUST HUKEI.
Coenunenus amromunus. CoequneHus xene3a. CoequHEeHUS HATPUSL.
Coenurenns Maprania. CoeTMHEHUS [IHHKA.
Coenunenus 6apus. OCBeTIEHHE BOBI KOArysiuen
Tema 4. CuHTe3 HEOPraHU4eCKUX BellecTB KPMOXUMUYECKUMU
MeToaMHu
[ TpWHIMITEI KPHOXMMHYECKOTO CHHTE3a HEOPTaHUIECKHIX BEIICCTB.
Pa3nen 2. Cnoco0bl OYMCTKH BEILECTB 78 [1-14]

Tema 5. AxcopOuMOHHBIE CTOCOObI OYMCTKHU BeleCTB

OCHOBHBIE 32aKOHOMEPHOCTH U OCOOCHHOCTH aJICOPOIIMH MUKpOTIpUMeceit
13 ra3oB, MapoB U pacTBOpoB. Hambomee pacnpocTpaHeHHBIE TUTIBI
COpOCHTOB.

Tema 6. PekTndukanuoHHbie MeTOAbl 0YMCTKH BElIECTB




OCHOBHBIE 3aKOHOMEPHOCTH ¥ OCOOCHHOCTH PEKTU(PUKAIINH U
Cy6HI/IMaI_[I/IOHHI>IX nmponecca OUUCTKE BCIICCTB.

Tema 7. JKCTpaKIMOHHbIE METOIbI OYUCTKH BelleCTB

OCHOBHBIE 3aKOHOMEPHOCTH M OCOOEHHOCTH SKCTPAKIIUU MUKPOIIPUMECEH
U3 PacTBOPOB.

Tema 8. /lpyrue MmeToabl CHHTE3a M OYUCTKH HEOPraHNYECKHUX BelleCTB
DIEKTPOXUMHUYECKHE, JTa3ePOXUMUYECKHIE CUHTE3BI,
CaMOpacIpOCTPAHAIOLIUNICS BBICOKOTEMIIEPATYPHBI CUHTE3

(CBO)..

Oo0pa3oBaTebHbIC TEXHOJIOTHHI

Peanuzanus ocBoeHUs JaHHOW JUCHUIUIMHBI OOECHEeUUBAECTCS JOCTYINOM KaXKJIOTO
oOyuaromerocsi Kk 6a3am JNaHHBIX U OMOIMOTeYHBIM (hOoHAAM, GOPMUPYEMBIM IO MOJTHOMY
MEPEYHIO JUCIUIUIMH (MOAYJIEH) OCHOBHOM 00pa3oBaTesIbHOM IporpamMmel. Llenbio mpu 3ToMm
ABJISIETCS.  BBIpAa0OTKAa y  CTYACHTOB HABBIKOB W  KOMIIETEHILMM, I1O3BOJISIOIIMX
CaMOCTOSATENIbHO BECTH MCCIIEI0BATENbCKYIO0 U HAYYHO-TIEJarOrHYeCKyI0 padoTy.

[TpakTHueckasi MOATOTOBKA MpU peaiv3alud y4eOHOW TUCIUIUIMHBI OPraHU3yeTCs
NyTeM IMPOBENEHUs JAaOOPATOPHBIX M MPAKTUYECKUX 3aHATHH, MpeaycMaTpUBAIOIINX
ydyacTue OOydYaroIUXCsl B BBIIOJHEHUM OTIEIbHBIX D3JIEMEHTOB padoOT, CBS3aHHBIX C
Oynymieit mpodecCUOHAIBHON JEATEIbHOCTHIO.

[IpakTryeckass MOATOTOBKA TAakKK€ BKJIKOYAET B ce0s 3aHATUS JIEKIMOHHOTO THIIA,
KOTOpbIE  MpPEAyCMaTpuBalOT  Mepenadyy  y4eOHOW  HMHpoOpMauuu  OOy4arolHuMCs,
HEOOXOJMMOW i1 TOCJEAYIOIEr0 BBIMOJHEHUsT paboT, CBA3AaHHBIX C Oyayuien
po(hecCHOHAIBHOM e TENbHOCTBIO.

AyaUTOpHBIE 3aHATUS IPOBOAATCS B BHIE JIeKIMM ¢ wucnoab3oBanuem [IK u
KOMITBIOTEPHOTO MPOEKTOpa, IPAKTUYECKUX 3aHATHM, € wucnoyibzoBanueMm [IK mpu
npoBeaeHun  pacdyeroB. CamocTosATenbHas paboTa  CTYIEHTOB MPOBOJUTCS  TOJ
PYKOBOJICTBOM IpENOJIaBaTesieil, ¢ OKa3aHUEM KOHCYJIbTAallMi U MOMOUIIM MPHU MOJATOTOBKE K
KOHTPOJIbHBIM pa0oTaM, BBIMOJHEHUHU JOMAIIHUX 3aJaHuM.

DoH/ OLICHOYHBIX CPEICTB

@®OHJ OLEHOYHBIX CPEACTB MO AUCLHMIUIMHE OOECHEeYMBaET MPOBEPKY OCBOCHMS
IUIAHUPYEMBIX PEe3yNlbTaTOB OOy4YeHHs (KOMIIETEHIMH M UX HMHIUKATOPOB) IOCPEICTBOM
MEpPOIPUATHIA TEKYIIET0, PyOEKHOT0 M MPOMEKYTOYHOTO KOHTPOJIS 10 AUCLUIUIMHE.

CBsi3p Mexay (HOpMHUPYEMBIMU KOMIETEHIMSIMH U (OpMaMU KOHTPOJSI UX OCBOCHHUS

MpeJICTaBlIeHa B CIIEAYIOIIeH TabiuIle:

HaumenoBanue
Ne Konx n HamMeHOBaHME HHIUKATOPA HaumenoBanue

KOHTPOJIMPYEMBIX o
n/n JIOCTHKEHUS] KOMIIETEHIIU I OLIEHOYHOI'0 CPEJCTBA
pa3ziesioB (TeMbI)

Bxo1HOM KOHTPOJIb

Bomnpocsl BXOgHOTO

1 | BxoaHO# KOHTPOJIb
KOHTPOJIsI (YCTHO)

ATTCCTE[I_[I/ISI pas3aciios, TCKYH_II/Iﬁ KOHTPOJIb YCIIECBACMOCTHU

1 CriocoOsI cuHTE3a 3 - VKE-1,V - VKE-1,B - YKE-1, Otuer o nabopatopHoit
BEILIECTB 3 -T1IK-1,¥ - [IK-1,B - TIK-1; paboTte (MUCbMEHHO)
3-1IK-2, V-IIK-2, B-IIK-2 Pemenne 3agau

(MMCHMEHHO)




TecT (MUCHMEHHO)

2 CrocoObl OUYUCTKH
BELLIECTB

3-VKE-1,VY - VKE-1,B - VKE-1,
3 -1IK-1,¥ - IIK-1,B - TIK-1;
3-11K-2, Y-IIK-2, B-TIK-2

Pemmenue 3agau
(MMCHMEHHO)
TecT (MUCHMEHHO)

IIpomMexxyTouHast arrecrauus

1 IK3aMeH

VYKE-1, IIK-1, [1K-2

Tect (mUCbMEHHO)

Hepequb OCHOBHBIX ITOKa3aTtesei OILICHKN PEC3YJIbTAaTOB, 3JICMCHTOB IMPAKTHYCCKOI'O

OIIBITA,
IIPOMEKYTOYHOM aTTECTaIUH

3HAaHUW U YMECHWH,

MMOICKAIINX  BXOOAHOMY,

TEKylIEMY KOHTPOJIO U

HanmenoBanue
KOHTPOJIHPYEMBIX
pazziesnoB (TeMbl)

Ne
/o

KOI[ 1 HAMMCHOBAHHC MHIHWKATOpa
JOCTHXXCHHA KOMIICTCHIIMH

Pe3ynbrarel 00yueHus no
JTUCLUTIITNHE

Bxo1HOW KOHTPOJIb

1 | BxoaHoii KOHTPOJIb

ATTeCTaI_[I/IH pa3aciioB, TCKYH_[I/Iﬁ KOHTPOJIb YCIICBACMOCTH

CriocoObI cHHTE3a
BC€IICCTB

3 -YKE-1,V - YKE-1,B - YKE-1,
3 -1IK-1,¥ - I[IK-1,B - [IK-1,;
3-I1K-2, Y-IIK-2, B-TIK-2

3HaeT METO/IbI HOHHOI'O
oOMeHa, ITIOHSATHE CTEIEHU
KPHUCTAJLIU3AI[UH OCHOBHOI'O
BEIIIECTBA U3 PAaCcTBOPA,
Kod(puImeHTa oOunCcTKI
KPHUCTAIIJIOB,
COKPHCTAUIM3AIMH TPUMecei
Brnaneer metoaukoi
MOJTyYCHUS
KOHIICHTPUPOBAaHHBIX
PacTBOPOB M PereHeparfu
HOHUTOB

YMeeT UCIojb30BaTh
CIIPaBOYHBIC MaTCPUAITBI U
(bopMyIbl Ut pacueTa
YCTaHOBOK TIPH NOHHOM
00eCCOMBaHMS BOJLI
YCTAHOBOK JJIST OCAKICHUS H
COOCaXKICHHUS

Crtoco0Obl OUMCTKH
BEIIECTB

3 -YKE-1,V¥ - YKE-1,B - YKE-1;
3 -1IK-1,¥ - IIK-1,B - [IK-1;
3-I1K-2, V-IIK-2, B-TIK-2

3HaeT TUIBI COPOEHTOB,
peKTU(UKAIMOHHBIEC U
AKCTPAKIITMOHHBIE CITOCOOBI
OYHUCTKH

Bnaneer MmeTonukou
HCCIICIOBAHUS CBOMCTB
a7copOEHTOB

YMeeT UCIOJIb30BaTh
CIIPaBOYHBIC MaTePUAITBI U
dbopMmyna ans pacuera
aJICOPOITMOHHBIX 1
HKCTPAKIIMOHHBIX YCTaHOBOK

JK3aMeH

YKE-1, ITK-1,ITK-2

JleMOHCTpHpYyET OCHOBHBIE
3HaHUS U YMEHHUS B

COOTBETCTBUHU C pazjaenamu 1,
2.




OueHoYHbIE CpeCTBA

No Haumenosanue [IpencraBnenue
W OLICHOYHOTO Kpartkast xapakTepucTHKa OIIEHOYHOTO CPEJCTBAa | OLEHOYHOT'O CPE/ICTBA B
Cpe/cTBa dhonme
1 | Bxoanoit CpenctBo  KOHTpOJs, OpraHU30BaHHOE  Kak | YcTHBIN omnpoc - YO
KOHTPOITh crienuanbHast Oecena npernoaBaTens c
00y4aromuMcsi Ha TeMBbI, CBSI3aHHbIE C N3y4aeMOn
JTUCIUTUTMHOW, W PACCYMTAHHOE Ha BBICHCHHE
o0bema 3HAHUH o0yyarorerocs o
OIPENICIICHHOMY pa3ziely, TeMe, MpoOIeMe | T.II.
2 | Otuer no TexHUYECKOEe CpEelNCcTBO, KOTOpoe MOXkeT ObITh | JJaboparopnas paboTta -
71a00paTOPHOM | UCIIONIB30BaHO JUISI KOHTPOJISE TMpHOOpeTeHHbIX | JIP
pabote CTYIEHTOM MNpPOQECCHOHAIBHBIX HABBIKOB WU
YMEHUH’ o YIIPaBJICHUIO KOHKPETHBIM
MaTepUaIbHbIM OOBEKTOM.
3 | [IpakTuueckoe | Pemienue 3aa4 peKOHCTPYKTHBHOTO YPOBHS, Pemrenue 3anau - 31
3aHATHE MO3BOJISIONINE OIEHUBATH U TMarHOCTUPOBATH

YMEHUS CHHTE3UPOBaTh, aHAJIU3UPOBATh,
000011aTh (PaKTUUECKUI U TEOPETUUECKUM
marepHai ¢ (GOpMyIUpPOBAaHUEM KOHKPETHBIX
BBIBOJIOB, YCTAHOBJICHUEM ITPHYUHHO-
CJICZICTBEHHBIX CBS3EH.

CpencTBo mpoBEpKH YMEHUH IPUMEHSATh
IIOJIyYEeHHBIE 3HAHUS JUIsl pellieHHs 3a/1a4
OmnpeneneHHoro TUIa 1Mo TeMe UK pa3aety
Cucrema CTaHJAPTU3UPOBAHHBIX 3aJJaHHH,
HO3BOJISIIOIAS  ABTOMATH3UPOBATh  HPOLELYPY
U3MEPEHHUsI  YpPOBHS  3HAaHMW W yYMEHHH
oOyyaromierocs.

KonTponbhast pabora -
KP

4 | KonTposbHas
paborta

5 Tect Tecter - T

Mertoauyeckue Marepualibl, ONPEACNSIOIME NPOLEAYpPhl OICHUBAHUS 3HAHMUI,
YMEHUH, BIaJCHUN U (WJIN) OTIbITA JEATEILHOCTH, XapaKTePU3YIOUIUX ATarbl (HOPMUPOBAHHUS
KOMITETEHIIUM.
Bonpocs! BxoaHoro kourpodis (YO):

1. Knaccel HEOpraHMYECKUX BEILIECTB

2. Buapl XuMn4aeckon CBI3U

3. ArperaTHble COCTOSIHUS BEIIECTB

4. BHyTpeHHSs SJHEPrUs

5. CKOpOCTh XMMUYECKOW peaKkuu

6. BusiHue KOHUEHTpalnK, TEMIIEPATypPbl, JABJICHUS HA CKOPOCTh XMMUYECKON peakuu

7. 'OMOTeHHBIE U TE€TEPOTE€HHBIE CUCTEMBI

8. Katanus

9. HeoOpatumblie u oOpaTUMBbIE pEaKIIMU

10. Cmemenue xumuueckoro paBHosecust. [Ipunnun Jle [larense

Bomnpocsl a1 oTueTa no JadoparopHoii padore Nel

1. Kakue mpubOphl TNPUMEHSIOTCS TPH  HM3TOTOBJICHUU  KOHIICHTPUPOBAHHBIX
pactBopoB? [IpaBuna 3kcIuTyaTanuu.
2.KakoBbI OCHOBHBIE MOJIOKEHUS MHCTPYKIUH o MIPUTOTOBJICHUIO

KOHIOCHTPUPOBAHHEIX PACTBOPOB € MCITIOJIb30BAHUCM 6I-Op€TO‘IHOI\/'I CHUCTEMBI?



3.KakoBbl  ycloBUS ~ M3rOTOBJIEHMS, TEXHOJOTUS, KOHTPOJb U  XpaHEHHE
KOHIEHTPUPOBAHHBIX PACTBOPOB JIJIsi OIOPETOYHOM YCTAaHOBKU?

4. Kak TIpOBOJSATCA pacueTbl, CBS3aHHbIE C VYKPEIUICHWEM U pa30aBiIeHUEM
KOHIIEHTPUPOBAHHBIX PACTBOPOB JIJIsl OIOPETOYHOM YCTAaHOBKU?

5. Kak npurotoBuTh KOHUEHTPUPOBAHHBIN PACTBOP IPH OTCYTCTBUU MEPHOM MOCYIbI?

Bomnpocs! pis1 oT4yera no JadboparopHoii padore Ne2

1. Yto Takoe MOHHBIN 0OMEH?

2. Kakue ucronb3yroTcs HOHUTHI B MPOIECCE BOJIOMOATOTOBKHU ?

3. [lepeunciure crocoObl pereHepai HOHUTOB?

4. Kakue MeTOoJbl BOJIOMOJATOTOBKM SIBIISIIOTCS HaumbOojee TNEPCHeKTUBHBIMU U
HagexHbIM? Ha30BUTE UX CYIIHOCTb.

5. Paccuunraiite 0OMeHHYI0 eMKocTh Katuonuta KVY-2, ecnu uepe3 aacopOLMOHHYIO
KOJIOHKY, cojepauryto 10 r 3Toro MOHWTa, NpOIycKaau 25 J1 BOAbI OOILIEH XKECTKOCTHIO
13,6 mr-,5KB/11.

Bonpocsl aj151 oT4eTa mo JadoparopHoi padore Ne3

1.0T 4yero 3aBHCHT aJcOpOMpYyIOIIas CIOCOOHOCTh ajcopOGHTa W YeM OHa
xapakrepusyercs?

2. Kak noity4aroT aKkTUBHBIE YIJIH?

3.B xakoM BuIe M3TOTABINBAIOTCS YIUIH, TIPEAHA3HAYCHHBIC JIJIS aJICOPOIMH U3 Ta30B?

4. B xakoM BUJIE N3rOTABIMBAIOTCS YIIIM, IPETHA3HAYCHHBIE JJIS aJICOPOIIMU U3 KUKOCTEN?

5. Kak yBenuuuth ruipo(puiabHOCTD YIIICH?

Bonpocsl aj151 oT4eTa mo JjadoparopHoi padore Ned

1. Yto Takoe uzbuparenpHas aacoporus?

2. [MonsipHbIe W anoJIIpHBIE aICOPOCHTHI.

3. O0BsicHUTE SIBJIEHUE JOCTPONKN KPUCTATUNIMYECKOU PEIIETKH aJIcOpOeHTA.

4. BausiHue paanycoB HOHOB Ha UX CIIOCOOHOCTD aJcCOpOUPOBATHCH.

5. Korna nabmronaercs oomenHas agcopouus? ['ne ee mpuMeHstoT?

3ajauM /191 BBINOJHEHUS MPAKTHYECKUX 3aAHATHH:

1. Onpenenutsh TpeOyeMoe KOJUYECTBO aKTUBHOTO YTJIs, BHICOTY CJIOS aJIcCOPOEHTa U
auameTp ajcopOepa nepuoandecKoro JeHCTBUS IS MOTJIONICHUST TapoB OCH3UHA U3 CMECH
ero ¢ Bo3ayxom. Pacxon mapoBozaymiHoi cmecu 3450 M°/a. HaganbHast KOHIICHTpaLUs
6ensuna Co=0,02 kr/m°. CKOpPOCTh MapOBO3AYIIHON cMecH ©=0,23 M/C, cUMTast HA MOJTHOE
CeueHHue amnmnapara, JUHaAaMHUecKas aKTUBHOCTb yriis mo O6eHsuny 7 % (Macc.), ocTaToyHast
akTUBHOCTBH mocie aecopounu 0,8 % (Macc.), HaCchIMHAS TJIOTHOCTh YIS Pyac=200 KT/MC.
[TpoaomKUTENLHOCTD 1ECOPOIUH, CYIIKH U OXJIAKICHUS aJcopOeHTa cocTaBisieT 66 MUH.

2. Tlo ONBITHBIM JaHHBIM, MPOJOJDKUTEIILHOCTh TMOIJIONICHUS TApOB XJIOPIUKPUHA
(Co=6, T/M°) clI0OEM aKTHBHOTO yrast Beicoto H=0,06 M 1 1Tu10M1a/1bt0 TOMEPEYHOTrO CEYEHUSI
S=0,02 M mpu oGbemuol ckopoctn V=0,03 M°/muH cocramsier 1=336 muH. [lo m30TEpME
aIcopOIMK XJIOPITUKPUHA aKTUBHOCTh yriis a*;=222 kr/v°. JlnaMerp 4acTuiy yrist dz=1,5 mm.
Onpenenuth: a) KodhOUIIMEHT 3alMTHOTO JekcTBUs ciiost K (oTBeT 3amucarh B MUH/M H 9/M);
0) mOTepIo BPEMEHH 3aIMTHOTO JENCTBUS To; B) AMHAMU4ecKue Ko3pduimentsl B; u By.



3. Ecnu B ycloBUSX MpebIIyIIe 3a/ladyu CKOPOCTh MOTOKAa MapoBO3AYILIHON cMecu
®'=5 M/MUH, TO KaK MPHU 3TOM U3MEHseTCs: a) KOADPUIIMEHT 3alUTHOTO EUCTBUS CII0sI; O)
noTepss BPEMEHHU 3allUTHOTO JEHUCTBHS; B) MPOAODKUTEILHOCTh MOTJIOMICHUS IS CJIOS
BeicoToi H'=0,1 M?

4. OnpenenuTh KOJIMYECTBO TEIUIOTHI, KOTOPOE BbIAEsETCS 3a oauH nepuon (1=135
MUH) TIpH aJIcOpOIIUU MTapoB HOIMCTOTO ITHJIa aKTHBHBIM yriieM. /[uamerp amcopbepa 3 M,
Boicota cioss H=1,0 M. CkopocTh mNapoBO3AyIIHOW cMecH =25 M/MUH; HaudajdbHas
koHneHtpamnus Cy=0,027 KF/M3; KOHIICHTpAIUsl CMECH Ha BbIxoje u3 ajgcopoepa C;=0,0002
Kr/M°; HACBIIHAS I[UIOTHOCTB CIOS Prac=500 Kkr/m°. Ha CKOIBKO MOBBICHTCS TEMIEpaTypa
napora3oBoii cmecu (At)?

5. OnpenenuTh pabodyr0 BBHICOTY KOJOHHOIO amnmapara s mpolecca riyOoKou
OCYIIIKH Ta30B (Cnp=2,94'10'6 kr/M°) meomuroM Ttrma NaA IIPU CHEAYIOIINX YCIOBUAX:
BBICOTA HEmOABIDKHOTO ci1ost 0,25 M, Co=0,01 Kr/M>, CKOPOCTH MapoBO3AYIIHOTO MOTOKA (f),
OTHECEHHAsA K IIOJIHOMY Ce4eHHIo anmapara, 0,5 cM/c, Ty,=180 mMun, 1,,=100 mun.

6. B aacopOIMOHHYIO KOJIOHHY IIOCTYMAaeT HEMPEepbhIBHO cO cKopocThio 0,5 wm/c
ApOBO3IYIIHAS CMECh, MMCIOIAsS HAYANIbHYIO KOHIEHTpAmio Cpe =0,1 koM.
Konnentpanuss mnapoB mnorjomaeMoro KommoHeHTa Ha Bbixoae C,,=0,006 Kr/M.
[Tornonienne NpoOU3BOAUTCS aKTUBHBIM YTJIEM, HEMPEPHIBHO MOCTYIAOIINM B KOJOHHY. JlaHa
M30TEpMa ajcopOlMM morjomeHus BemiectBa Ha yrie (puc. 1). Koapduuument
Macconepenaun K,=5,1 ¢t Vroms BBIXOJIUT W3 KOJIOHHBEI HACBIIIIEHHBIM Ha 61 % oT cBoel
PaBHOBECHOM aKTUBHOCTU. ONpeAeIUTh CKOPOCTh IBMXKEHUS M BBICOTY CJIOS YTJIsl B KOJIOHHE.

3aganusi KOHTPOJabHOH padoThl (KP) BBIMOIHAIOTCS MHAMBUYAIBHO MO BapuaHTaM,

COOTBETCTBYIOIIUM TOocNeHel nudpe mudpa crygenra. BapuaHTsl KOHTPOJIBHBIX 33/IaHUM:

Ne BapmanTa 1 2 3 4 5 6 7 8 9 10

1 2 3 4 5 6 7 8 9 10
11 12 13 14 15 16 | 17 | 18 19 20
21 22 23 24 25 26 | 27 | 28 29 30
31 32 33 34 35 36 | 37 | 38 39 40

1.KvHeTtnka HOHHOrO 0OMeEHa

Ne 3amanus

2.CyIIHOCTh KaTATUTHIECKOTO TCHCTBUS

3.Ctaauu kaTanu3a Ha TBEPJIbIX KaTaln3aTopax

4.006nacTy NPOTEKAHUS KATAIUTUYECKUX PEaKIIui

5. TexHnueCcKUEeXapaKTEPUCTUKUKOHTAKTHBIXMACC:KaTATUTHYECKASIAKTUBHOCTb,
CEJIEKTUBHOCTD

6. TexHnuecKuexapakTePUCTUKUKOHTAKTHBIXMACC:yCTOMYMBOCTHKATATU3ATOPOBK
OTPABJICHUIO

7. TexHnueckruexapakTepUCTUKUKOHTAKTHBIXMACC:yCTOMYMBOCTHKATATU3aTOPOBK
neperpeBam

8.TexHu4eckre XapaKTepPUCTUKN KOHTAKTHBIX MacC: TeMIIepaTypa 3aKUTaHus

9.TexHu4eckre XapakKTePUCTUKU KOHTAKTHBIX MACC: TUAPABIMYECKOE COMPOTUBIICHUE

10.Texanyeckne XxapakKTEPUCTUKH KOHTAKTHBIX MAacC: MEXaHW4YecKasi IPOYHOCTh

11.06pa3oBaHre XUMUYECKUX OCAIKOB



12.OCcHOBHBIEITAIBIITPOU3BOICTBAKOHTAKTHBIXMACC. PA3HOBUTHOCTUIPOMBIIIIIEHHBIX
KaTaau3aTopoB

13.OcaxieHHbIE KOHTAKTHBIE MacChl

14 KaTtanu3aTtopbl Ha HOCUTENSX, MTOJTYyYaeMbIe METOJIOM MPOMUTKH

15.MeTopl NPONUTKH

16.KaTtanu3aTopsl, mojydaeMbple MEXaHUIECKUM CMEIICHUEM

17.11naBneHbIe U CKENETHBIE KOHTAKTHBIE MACChI

18.Y cnoBus npoBeaeHus Mpolecca MmiaBiIeHUs

19..KaTanuzaTopbl Ha OCHOBE IICOJIUTOB

20.ITpou3BoACTBO KaTaIM3aTOPOB KOHBEPCUHU OKCHUA YIJIepoaa

21.Turbl cOpOEHTOB

22.06mme cBegeHus 00 aJCOPOIMOHHBIX MPOIIeccax

23.®dusnueckas agacopOmus

24 ITapaMeTpbl MOPUCTOM CTPYKTYPHI

25.Knaccudukanus mop mo pazmepam

26.0CHOBHBIE POMBIIIJICHHBIE a/ICOPOCHTHI

27 .AKTUBHBIC YIIIU

28.Cunukarenu

29.11conuTel

30.I' muHMCTBIE TOPOBI

31.0mpenenuTh KOJIMYECTBO TEIUIOTHI, KOTOPOE BhIAEIAETCS 3a oauH nepuoy (=135
MUH) TIpU aJCOPOLIUM MMapOB HOAUCTOTO ATUJIA aKTUBHBIM yriieM. J(uametrp agcopbepa 3 M,
BeicoTa cioss H=1,5 m. CkopocTh mNapoBO3AYIIHOM cMecH =25 M/MHUH; HadaJlbHas
koHueHtpamusa Cy=0,027 KF/MS; KOHIICHTpAIUsI CMECH Ha BbIxoje u3 ajgcopoepa C;=0,0002
KI/M°; HACBIIHAS IUIOTHOCTD CIOS Puac=500 Kr/M°. Ha CKONBKO IMOBBICHTCS TEMIIEpaTypa
napora3oBoi cMmecH (At)

32.0mpenenuTh KOJIMYECTBO TEIUIOTHI, KOTOPOE BBIACISICTCS 3a oauH mepuon (t=135
MUH) OpU aJcOpOIMU MapoB HOIMUCTOTO ATHIIa aKTUBHBIM yrieM. Juamerp aacopbepa 3 M,
BbicoTa cinosgs H=2,0 M. CkopocTh MNapoBO3AYLUIHOM cMecH =25 M/MHH; HadaJlbHas
koH1eHtpamusa Cy=0,027 KF/MS; KOHIICHTpAIUsI CMECH Ha BbIxoje u3 ajgcopoepa C;=0,0002
KI/M°; HACBIIHAS IUIOTHOCTD CIOS Puac=500 Kr/M°. Ha CKONBKO IMOBBICHTCS TEMIIEpaTypa
naporaszoBoi cmecu (At)?

33.0mpenenuTh KOJIMYECTBO TEIUIOTHI, KOTOPOE BbIAENsAETCA 3a oauH nepuoj (=135
MHH) TIPU acOpOLMK MapoB MOIUCTOrO STUJIa aKTHUBHBIM yrieM. luametrp anacopbepa 3
M, BbicoTa ciosi H=2,5 M. CkopocTh MapoBO3AYLIHON cMecH ®=25 M/MHUH; HadallbHas
koHteHtparusa Co=0,027 Kr/M3; KOHIICHTpAIUsi CMECH Ha BbIxoje u3 ajgcopoepa C;=0,0002
KI/M°; HACBIIHAS IUIOTHOCTD CIOS Puac=500 Kr/M°. Ha CKONBKO IMOBBICHTCS TEMIIEparypa
naporaszoBoi cmecu (At)?

34.0mpenenuTh KOJIMYECTBO TEIUIOTHI, KOTOPOE BbIAENsAeTCA 3a oauH nepuoj (=135
MUH) TpU aJcOpOIMU MapoB HOIMUCTOTO ATUIA aKTUBHBIM yriem. [{uamerp amcopbepa 3 M,
BbicoTa cinos H=3,0 M. CkopocTh mNapoBO3AYLUIHON cMmecu =25 M/MHH; HadaJlbHas



koHueHTpamus Cy=0,027 Kr/M?’; KOHIIGHTpAIIMsl CMECH Ha BbIxojie u3 aacopbepa C;=0,0002
KI/M®; HACBHITHAS IUIOTHOCTH CIOS Puac=500 Kr/M°. Ha CKOJNBKO MOBBICHTCS TEMIEpaTypa
napora3oBoi cMecu (At)?

35.0mpenenuTh KOJIMYECTBO TEIUIOTHI, KOTOPOE BblAesAeTcsa 3a oAuH nepuoj (=135
MUH) TIpH aJCOPOITMHU MapoB HOAUCTOTO ATHJIAa aKTUBHBIM yrieM. J(namerp aacopOepa 3 M,
BbicoTa cios H=3,5 M. CkopocTh MNapoBO3AYyIIHOW cMecH =25 M/MHUH; HaudaidbHas
koHrentpamus Co=0,027 Kr/M°; KOHIEHTpALMs CMECH Ha BhIXOze u3 agcopOepa C,=0,0002
KI/M®; HACBHITHAS IUIOTHOCTH CIOS Prac=500 Kr/M°. Ha CKOJNBKO MOBBICHTCS TEMIIEpaTypa
napora3oBoi cMecu (At)?

36.0mpenenuTh KOJIMYECTBO TEIUIOTHI, KOTOPOE BblAesAeTcsa 3a oAuH nepuoj (=135
MUH) MpU aACOPOIMH MapoB HOIMCTOTO 3TUIIa aKTUBHBIM yrieM. [uamerp agcopbepa 3 M,
Bbicota cioss H=4,0 M. CkopocTh MNapoBO3AyIIHOW cMecH =25 M/MUH; HadalbHas
koHrentpamust Co=0,027 Kr/m°; KOHIEHTpAIWs CMECH Ha BBIXOZe u3 agcopOepa C,=0,0002
Kr/M°; HACHIIHAS IUIOTHOCT CIIOS Prac=200 kr/mM°. Ha CKOIBKO TOBBICHTCS TeMIIEpaTypa
nmapora3oBou cMmecu (At)?

37.0mnpenenuTh KOJIMYECTBO TEIUIOTHI, KOTOPOE BbIAENSeTCs 3a oguH nepuos (1=135
MUH) MpU aJCOPOIUU MapoOB HOIMUCTOTO ATHIIa aKTUBHBIM yrieM. J{uamerp agcopbepa 3 M,
BbhicoTa cioss H=4,5 M. CkopocTh MNapoBO3AYHIHOM cMecu =25 M/MHUH; HadaJlbHas
xoHrentpamust Co=0,027 Kr/M°; KOHIEHTpAILWsI CMECH Ha BhIXOZe u3 agcopOepa C,=0,0002
Kr/M°; HACBIIHAS IUIOTHOCT CIIOS Prac=200 kr/mM°. Ha CKOIBKO TOBBICHTCS TeMIIEpaTypa
napora3oBoi cMmecu (At)?

38.0mpenenuth KOJMYECTBO TEIIOTHI, KOTOPOE BBIAENAETCSA 3a oauH nepuona (t=135
MUH) TpU aJCOPOIUU MapoB HOIMUCTOTO ATHIIAa aKTUBHBIM yrieM. J{uamerp agcopbepa 3 M,
BbicoTa cioss H=5,0 M. CkopocTh MNMapoBO3AYUIHOW cMecH =25 M/MHH; HadaJlbHas
koH1eHtpamusa Cy=0,027 KF/MS; KOHIICHTpAIUsI CMECH Ha BbIxoje u3 ajgcopoepa C;=0,0002
Kr/M°; HACHIIHAS UIOTHOCT CJIOS Prac=200 kr/m°. Ha CKOIBKO TOBBICHTCS TeMIIEpaTypa
napora3oBoi cmecu (At)?

39.0npenenuth KOJMYECTBO TEIIOTHI, KOTOPOE BBIAENIAETCSA 3a oauH nepuona (t=135
MUH) OpU aJcOpOIMU MapoB HOIMUCTOTO ATHIIa aKTUBHBIM yrieM. Juamerp aacopbepa 3 M,
BbhicoTa cioss H=5,5 M. CkopocTh MNapoBO3AYHIHOW cMecH =25 M/MHH; HadaJlbHas
konreHTparusa Co=0,027 KF/MS; KOHIICHTpAIUs CMECH Ha BbIxoje u3 ajgcopoepa C;=0,0002
KI/M°; HACBIIHAS IUIOTHOCTD CIOS Puac=500 Kr/M°. Ha CKONBKO IMOBBICHTCS TEMIIEparypa
naporaszoBoi cmecu (At)?

40.0npenenuth KOJUYECTBO TEIUIOTHI, KOTOPOE BbIACISIETCS 3a oAuH nepuoj (1=135
MUH) NpU aJcOpOIMU MapoB HOAUCTOTO ATHIIa aKTUBHBIM yrieM. Juamerp aacopbepa 3 M,
BbicoTa cinosgs H=6,0 M. CkopocTh MNapoBO3AYUIHOM cMecH =25 M/MHH; HadaJlbHas
konneHTparms Co=0,027 Kr/M; KOHIICHTpAIUs CMECH Ha BbIxoje u3 ajgcopoepa C,=0,0002
KI/M°; HACBIIHAS IUIOTHOCTD CIOS Puac=500 Kr/M°. Ha CKONBKO IMOBBICHTCS TEMIIEparypa
naporaszoBoi cmecu (At)?



TecTOBBIE 3a1aHUSA:

Bapuant Nel
1. YUto sABiIsieTCS TOBEPXHOCTHIO KOHTakTa (a3 (OCHOBHOM 00JIaCThIO MaccooOMeHa) B
HacaJIouHbIX abcopbepax?
a) CMOUEHHAas TOBEPXHOCTh HACAJIKH;
0) mepepacnpeeuTeNhb KUIKOCTH,
B) OTIOPHBIE PELIETKU;
I') CJIOM MEeHBI Ha TapeiKe.

Bapuant Ne2
1. YUto sABisieTCS TOBEPXHOCTHhIO KOHTakTa (a3 (OCHOBHOM 00JIaCThIO MaccooOMeHa) B
TapenpuaThix adbcopoepax?
a) CMOYEHHAas TOBEPXHOCTh HACAJIKH;
0) pacnpeneauTenb KUAKOCTH;
B) CJIOH TIEHBI HAa TapEJIKE;
I) TpYyOBI.

BapuanTt Nel
2. Ilpn xakoil cxeme aOCOpPOLMOHHBIX YCTAaHOBOK TIa3 IPOXOAMT depe3 adcopOep CHU3Y
BBEpPX, a )KUJIKOCTb CTEKAET CBEPXY BHU3?
a) MPSMOTOYHOM;
0) OIHOCTYNEHYATON ¢ YACTUYHOW PELUPKYIIALINEH;
B) MHOTOCTYTIEHYATOU C PELUPKYIISLINEH;
I') IPOTUBOTOYHOM.

Bapuant Ne2
2. Ilpm xakoit cxeme aOCOPOLMOHHBIX YCTAHOBOK YXOMSIIHWNA Ta3 COMPUKACACTCS C
KUJKOCTHIO?
a) MPSIMOTOYHOM;
0) OIHOCTYNEHYATON ¢ YACTUYHOW PELUPKYIIALNEH;
B) MHOTOCTYTIEHUATOU C PELUPKYIISLIUEH;
I') IPOTUBOTOYHOM.

BapuanTt Nel
3. B kakux ciyyasx NpUMEHSIETCS MPOCTasi IEPEroHKa?
a) TOJIBKO JUIsl pa3iesieHusl CMecei, JIETy4eCTH KOMIIOHEHTOB KOTOPBIX OJMHAKOBBI;
0) TOMBKO JJIs1 pa3/IEieHHs CMECEH, JIETy4eCTH KOMIIOHEHTOB KOTOPBIX CYIIECTBEHHO Pa3IuyuHbl;
B) /IS )KHJIKOCTEH U Ta30B, JIETY4YECTh KOTOPHIX HE UMEET 3HAUCHHCE,
T) JUTS )KUAKOCTEH, JIETy4eCTh KOTOPHIX HE IMEET 3HAYCHHE U IS Ta30B, JETYIECTH KOTOPHIX
CYIIECTBEHHO Pa3IMYHBI.

Bapuant Ne2
3. Yro Takoe dnerma?
a) 9TO JKUIKOCTh, BO3Bpallaemas JJsi OpOIICHHsS] PEKTU(PHUKAIMOHHOW KOJIOHHBI U
B3aUMOJICHCTBHUSI C TOTHUMAIOIITUMUCS TI0 KOJIOHHE TTapamu;
0) ocTaToK (HMXKHUU MTPOIYKT);



B) pekTuduKaT (BepXHUH MPOYKT);
I') 3TO BOCXOSIINM MOTOK Mapa U3 HIXKHEW YaCTU KOJIOHHBI.

BapuanTt Nel
4. Y10 Takoe KCTPAKT?
a) UCXOAHBINA PacTBOP;
0) OCTAaTOYHBIM WMCXOTHBIA PACTBOP, W3 KOTOPOTO C TOW WJIM WHOW CTEICHBIO TOJHOTHI
yIaJE€Hbl SKCTPAarupyeMble KOMIIOHEHTBHI;
B) N30MparenbHbIil paCTBOPUTEIID;
I') PaCTBOP M3BJICYEHHBIX BEIIECTB B AKCTPAreHTE.

Bapuant Ne2
4. Yto takoe paduHar?
a) OCTAaTOYHBIA MCXOJHBIA PacTBOp, M3 KOTOPOTO C TOM WM HMHOW CTENEHBIO IMOJTHOTHI
yIaJe€Hbl SKCTparupyeMble KOMIIOHEHTHI;
0) UCXOIHBIN PACTBOP;
B) N30MpaTesIbHbIA PACTBOPUTEND;
I') PaCTBOP M3BJICYEHHBIX BEIIECTB B AKCTPAreHTE.

BapuanTt Nel
5. B kakom ciy4yae SKCTpakiMs 3aKJIIOYaeTCs B HU3BICUCHUHM TBEpaoN (as3wl, mpuyem
M3BJIEKAEMBbI KOMIIOHEHT IOCJEI0BAaTENbHO PACTBOPAETCS B JKUJIKOCTH (M30MpATEIbHBIM
pacTBOPUTENIEM), NPOHUKAIOMIEM B TMOPHI HMCXOAHOTO CJOXKHOTO TBEPJAOTO BEIIECTBA,
muddyHAUpYEeT K HAPYKHOW MOBEPXHOCTH MOCJIEIHEr0 W 3areM IUPPYHIUpYET OT ITOU
MTOBEPXHOCTU B OCHOBHYIO MaccCy KUJKOCTHU?
a) €CIIM U3BJIEKAEMbI KOMIIOHEHT COJAEPKUTCS B HOPaxX TBEPAOTO BEIIECTBA B PACTBOPECHHOM
COCTOSIHUU;
0) ecii U3BJIEKAEMbINl KOMIIOHEHT COJIEPKHUTCS B IOpaxX TBEPJOTO BEIIECTBA B ra3000pa3HOM
COCTOSIHUY;
B) €CJIM U3BJIEKAEMbIIl KOMIIOHEHT COJIEP>KUTCS B IOPax TBEPJOTO BEIIECTBA B TBEPAOM BUJIE;
I') €ClId U3BJIEKAEMbli KOMIIOHEHT COJIEPKUTCS B NOpax TBEPJAOI0 BELIECTBA B JIETYYEM
COCTOSIHUH.

Bapuant Ne2
5. B kakom ciyyae 5SKCTpakUMs 3aKJIOYAeTCsl B H3BJICYCHUM KOMIIOHEHTA, KOTOPBIM
mudOyHAUPYET U3 TIOP TBEPIOTO BEIIECCTBA B OCHOBHYIO MAacCy KUIKOCTH?
a), €CIIM W3BJIEKAEMbIi KOMIIOHEHT COAEPKUTCA B TOpax TBEPAOTO BEIIECTBA B
PAcCTBOPEHHOM COCTOSIHUU;
0) eclii U3BJIEKAEMbIi KOMIIOHEHT COZIEPKUTCS B TOPAX TBEPJIOTO BEIIECTBA B TBEPAOM BU/IE;
B) €CJIM U3BJIEKAEMbIil KOMIIOHEHT COJIEPKUTCS B MOpaxX TBEPJOTO BEUIECTBA B T'a3000pa3HOM
COCTOSIHUU;
I) €CIM M3BJICKAEMbId KOMIIOHEHT COJIEPAKHUTCS B MOpPaX TBEPJOrO BEIIECTBA B JIETy4eM
COCTOSIHHH.



Bapuant Nel
6. Uepe3 Kakue TMPUCIIOCOOIEHUS B HENPEPHIBHO JEHCTBYIOMIMX MHOTOKaMEpPHBIX
azcopOepax C KHUISIIIUM CJIOEM TBEpJAbIE YACTHIIBI aJCOPOCHTAa CTEKAIOT CO CTYNEHH Ha
CTyIIEHb?
a) mep(oprpoOBaHHbIE TAPEIKH;
0) pactpeeTuTEIbHBIC PEIICTKH;
B) TPYOBI /sl BRIBOZIAa OTPAOOTAHHOTO aICOPOCHTA;
T') IEPETOYHBIC TPYOHI.
Bapuant Ne2
6. Uepe3 Kakue TMPUCIIOCOOICHUS B HENPEPHIBHO JEHUCTBYIOMIMX MHOTOKaMEpPHBIX
azcopOepax C KUIISAILIUM CI0EM ra3 MPOXOAUT CO CTYIEHU Ha CTYNEeHb?
a) mTyuepa sl OTBoJa OTpabOTaHHOTIO ras3a;
0) neppopupoBaHHBIC TAPEIKHU;
B) TpYyOBI JJ1s1 BEIBO/Ia OTPAOOTAHHOTO aJICOPOCHTA;
I') IEPETOYHBIE TPYOBI.
BapuanTt Nel
7. quanektpuyeckas Cylika — 3TO
a) CylIllKa, OCYIIECTBIsIeMasi B 3aMOPOKEHHOM COCTOSTHUU TIPU IITyOOKOM BaKyyMe;
0) cyika, oCcyliecTBIsieMasl MyTeM Iepeadn Teria OT TEIJIOHOCUTENs K MaTepuaiy depes
Pa3IeNIONIyI0 UX CTEHKY;
B) CYIIIKa, OCYIIECTBIIIEMas MyTeM Iepeaadn Teria HHQPaKpaCHBIMU JIy9aMHu;
I') CyIIKa, OCYIIECTRIISIEMAs ITyTeM HarpeBaHUs B MOJIC TOKOB BHICOKOM YaCTOTHI.
Bapuant Ne2
7. CybnuManuoHHas CyIika — 3TO
a) CyIIKa, OCYIIECTBIsIeMasi B 3aMOPO’KEHHOM COCTOSTHUU TIPH IITyOOKOM BaKyyMe.
0) cyika, oCcylIecTBIsieMasl MyTeM Tepeadr Teruia OT TEIUIOHOCHUTENS K MaTepuaiy depes
Pa3IeNIOUIyI0 UX CTEHKY;
B) CYIIIKa, OCYIIECTBIIIEMas IyTeM Iepeaadn Teria HHOPaKpaCHBIMU JIyIaMHu;
I') CyIIIKa, OCYIIECTRISIEMAast ITyTeM HarpeBaHUs B MOJIC TOKOB BHICOKOW YaCTOTHI.
BapuanTt Nel
8. Kak HaspiBaeTcs pabouee Teso, Mpu MOMOIIU KOTOPOrO OCYIIECTBISIETCS IEPEHOC TeTlia B
XOJIOMWJIBHBIX YCTAaHOBKAX?
a) TEIJIOBBIM areHTOM;
0) oxJlaguTeneM;
B) HarpeBaresem;
T') XOJOAWIBHBIM ar¢HTOM.
Bapuant Ne2
8. 3akoHunTE (Ppa3zy: UCKYCCTBEHHOE OXJIAKICHUE
a) CBSI3aHO C MEPEHOCOM TeIUla OT Tejla ¢ MEHEe HU3KOM TeMIleparypod K Teiy ¢ Oosee
BBICOKOW TEMIIEPATYPOU;



0) CBs3aHO C MEPEHOCOM TeIjia OT Tela ¢ 0oJjiee BHICOKOW TeMIlepaTypol K Tely ¢ MEHee
BBICOKOM TEMIIEPATypPOU;
B) CBA3aHO C MEPEHOCOM TeIjia OT Tejia ¢ Oosiee HU3KOM Temmeparypod K Teiy ¢ Oolee
BBICOKOM TEMIIEpaTypOu;
I') CBSI3aHO C MEPEHOCOM TeIjia OT Tejla ¢ 0oJjiee BBICOKOW TemmepaTrypoil kK Teiy ¢ Ooliee
HHU3KOU TEMITEpATypOU.
Bapuant Nel
9. B kakoM ammapare TEXHOJOTHYECKOH CXEMbl YMEPEHHOTO OXJIAXJACHHS XOJOIUIbHBIN
areHT MpeBpallaeTcs U3 napa B >KUJIKOCTh?
a) B KOMIIPECCOPE;
0) B KOHJICHCATOPE;
B) B JIpOCCEIIE;
') B UCIIApUTEJIE.
Bapuant Ne2
9. B kakoM armapare TEXHOJIOIMYECKON CXEeMbl YMEPEHHOIO OXJAXIACHUS XOJOJIUIbHBIN
areHT NpeBpanlaeTcsa U3 KUIKOCTH B map?
a) B KOMITPECCOpE;
0) B KOHJICHCATOPE;
B) B JIpOCCeEIIE;
') B UCIIApUTEJIE.
BapuanTt Nel
10. IpoGneHue TBEpAbIX U XPYNKUX MaTEPUAJIOB TPOU3BOIAT
a) pa3IaBIUBaHUEM, UCTUPAHUEM U YIIapOM;
0) paznaBiIMBaHUEM, pACKaIbIBAHUEM U UCTUPAHUEM;
B) UCTUPAHHUEM, PACKAJILIBAHUEM U yAApOM;
I') pa3aBIMBaHUEM, PACKaJIbIBAHUEM U YIAPOM.
Bapuant Ne2
10. dpoOneHue TBEpAbIX U BSI3KUX MPOU3BOISIT
a) UICTUPAaHUEM U YIapOM;
0) pa3maBIMBaHUEM M HCTUPAHUEM;
B) UCTUPAHUEM U PACKAJILIBAHUEM;
I') pa3IaBIMBaHUEM U YIapOM.
OueHMBaHUE CTYICHTa HA JK3aMeHe IO JUCUUILUINHE «TeXHOIOrus peakTUBOB U
0Cc000 YUCTBIX BELIECTBY:

Banabl
(uToroBoit OcBoenue
N . . TpeGoBanus K 3HAHUAM
PEUTHHIOBOM | KOMIIETEHIIUI
OLIEHKH)
100-85 [TponBunyThIii | OTBETHI HA TIOCTABJICHHBIC BOMPOCHI MOJTHBIC, YETKUE W Pa3BEPHYTHIC.

YPOBCHB Pemienus 3amau JIOTUYHBI, AOOKa3aTCJIbHbI W  ACMOHCTPHUPYIOT
AHATIUTUYCCKUE U TBOPYCCKUC CIIOCOOHOCTH CTyACHTA.




84-70 Cpennuit JlatoTcsi TIOJIHBIE OTBETHI Ha TIOCTABJICHHBIC BOMPOCHL. IlokaszaHo
YPOBCHB YMCHHUC BBIACIATL HNPUYIUHHO-CICACTBCHHBIC CBSA3U. HpI/I peuicHun
3ajad JIOMYIICHbl HE3HAYMTENIbHBIC OIMMOKH, WCIIPAaBICHHBIE C
MTOMOIIBIO «HABOJISIIIUX» BOMPOCOB MPEIO/1aBaTeNsl.

69-60 bazoBbiit OTBeThl Ha BOIIPOCHI U PEIICHUs ITOCTaBJIEHHBIX 3a/1a4 HEJOCTATOYHO
YPOBEHb nojisele. Jloruka M MocieqoBaTeNbHOCTh B PEIICHUU 3a/ad HMEIOT
HapylmeHus. B oTBeTax 0TCyTCTBYIOT BBIBOIBI.

Crynent, nonyunBiiui meHee 60% oT MakcUManbHOTO 0Oasia 3a pa3faen AUCIUILITUHBI
WJIU TIPOMEKYTOUHYIO aTTECTAIUIO, CUUTACTCSI HEATTECTOBAHHBIM IO IAHHOW TUCIUIUINHE.

HToroBas olieHKa BBICTABIISIETCS TyTEM MEPEeBO/ia HAOpPaHHBIX 0AJIIOB B COOTBETCTBUU
CO CJIEYIOIIEH TabIuIIeH:

O1eHKa 110 5-0aIbHOM MIKAJIe B = Onenka ECTS
JK3aMeH

S — KOMIAUUHOY 90-100 A
85-89 B

4 — «xopoutoy 75-84 C
70-74 D

3 — «y0os1em8oOpUmMenbHO» 65-69
60-64 E

2 — «Hey0081emeoPUMENbHOY) Menee 60 F

Y4eOHO-MeTOAN4YECKOE U HHPOPMALIHOHHOE O0ecreyeHne
Y4eOHO# TUCHMILTHHBI
OcHoBHas IUTEpaTypa:

1. Cubapos, /I. A. Karanus, kKaTaIUTUYECKUE MPOLIECCHl U PEAKTOPHI: yueOHOE mocodue
/ . A. Cubapos, 1. A. CmupHoBa. — 2-¢ u3a., crep. — Caunkr-IletepOypr : Jlans, 2021. —
200 c¢. — ISBN 978-5-8114-2158-9. — TekcT : aneKkTpoHHBIN // JlaHb : 3IEKTPOHHO-
oubmoreunas cucrema. — URL: https://e.lanbook.com/book/169060 .

2. XuMHu4uecKasi TEXHOJIOTHUS HEOpPTaHMYeCcKHX BemiecTB : yueOHoe mocodue / T. T
AxmetoB, B. M. byceirun, JI. I'. T'aiicun, P. T. AxmeroBa ; nox peaakiueit T. I'. AxmeToBa.
— 2-e u3x., crep. — Cankr-IletepOypr : Jlanp, 2019. — 452 c¢. — ISBN 978-5-8114-3882-
2. — Texct : snexrponnbii // Jlaub : snexTpoHHO-OMOMMOTEYHass cuctema. — URL:
https://e.lanbook.com/book/119611.

3. bapanos, JI. A. Ilpouecchl u anmaparbl XMMHUYECKOHM TEXHOJOTHMU : Y4eOHOe
nocobue / JI. A. bapanoB. — 3-¢ u3a., ctep. — Cankr-IlerepOypr : Jlans, 2020. — 408 c.
— ISBN 978-5-8114-4984-2. — TexkcT: snexTpoHHbIi // JlaHb : 351eKTpOHHO-OUOIMOTeUHAS
cucrema. — URL: https://e.lanbook.com/book/130186.

JlonmonmHuTEIBHAS TUTEpATYpA:

4. AnexcannpoBa, J. A. Heopranmyeckas xumusi. TeopeTHUeCKHE€ OCHOBBI U
Ja00paTOPHBIN MPAKTUKYM : yueOHHK / D. A. AnekcanapoBa. — 3-€ u3l., ctep. — CaHkT-
[TerepOypr : Jlanb, 2020. — 396 c. — ISBN 978-5-8114-3473-2. — TekcT: 37€KTPOHHBIH//
Jlanb : anexkTpoHHO-OnOmMoTeuynas cucrema. — URL:https://e.lanbook.com/book/130569.

5. 3yooBa H.I'. BnusHue karanm3aTopoB Ha CKOPOCTh XUMHUYECKOW peakmuu /

Meroanueckue yka3zaHus K BBIMTOJTHEHUIO JabopaTopHbIX pad. Anpobamwsi, 2020.
6. 3yooBa H.I'. Ounenka XMMHYECKOW aKTUBHOCTH Karanm3artopa / Merogumdeckue


https://e.lanbook.com/book/169060
https://e.lanbook.com/book/119611
https://e.lanbook.com/book/130186
https://e.lanbook.com/book/130569

yKa3aHUsI K BBITIOJIHEHUIO JIabopaTopHbIX pad. Anpobarus, 2020.

7. 3yooBa H.I'. AncopOuuonHbie cBoiicTBa yris / Meroauyeckue yKazaHus K
BBHITIOJTHEHUIO JIaOopaTopHBIX pad. Anpobartus, 2020.

8. 3yboBa H.I'. WMsbOuparenpHOoCTh ancopOuuu / Mertoguueckue yka3zaHUd K
BBITIOJTHEHUIO TPaKTUUeCcKuX pad. Anpobanus, 2020.

9. 3y6oBa H.I'. Omnpenenenue coaep:kaHne KaTHOHOB KOOAJIbTa B afcOPOMPOBAHHOM
pacTtBope / MeTtonuueckre ykazaHus K BBIMOJIHEHUIO TaOopaTopHbIX pad. Ampobdarwst, 2020.

10. 3yboa H.I'. Pacuer »sHepruuM akTHBAIMU KaTaJUTHYECKOTO mporecca /
Metoanyeckue yKka3aHus K BBIIIOJHEHHUIO MpakTUYeCKuX pad. Ampoodanms, 2020.

11. 3yboa H.I'. Pacder npou3BOAUTENHLHOCTH Karanu3zatopa / MeTtoauyeckue
yKa3aHUs K BBITIOJTHEHHUIO MpakTUYeckux pad. Anpoodartus, 2020.

12. 3y6oBa H.I'. PacyeTsl kaTaIuTHYECKUX MPOIECCOB U peakTopoB / Metoanueckue
yKa3aHus K BBIIOJIHEHUIO IpaKkTUYecKux pad. Anpobanus, 2020.

13. 3y6oBa H.I'. PacueTsl ancopOIIMOHHBIX MPOIECCOB U PEakTOpoB / MeToaudeckue
yKa3aHus K BBITOJHEHHIO IPaKTUYecKux pad. Anpobanus, 2020.

14. Kypunan «Tpynet BI'MY. XuMus u TEXHOJOTHST HEOPTAHMUYECKUX BEIIECTBY». -
Pexum noctyna: https://e.lanbook.com/journal/2484

IIporpammHoe o0ecnieyenue u UHTepHer-pecypcesl:
[Ipomecc peanmzanuu 00pa30BaTENbHOW MpOrpaMMbl OOECHeYeH HEOOXOAUMBIM
KOMILJIEKTOM JIMIIEH3UOHHOTO IPOrPAMMHOTO 00ECIEYEHUS.

MartepuaJIbHO-TeXHHYECKOE o0ecneuyeHrne y4eOHOH TUCIUIIIMHBI
JlekimoHHBIE  3aHATHS  NPOBOJATCA B CHEHUAJIM3UPOBAHHBIX  AyJIUTOPUSX,
OCHALICHHBIX MYJIbTHUMEIUNHHBIM 000pyJaoBaHueM. [IpakTuueckue 3aHATHUS MPOBOISATCS B
ATUX K€ AayJUTOpUSX C TMOCEUIEHUEM JIabOpaTOpHil, OCHAIICHHBIX CTAHIAPTHBIMU
KOMILJIEKTAMH OTEYECTBEHHBIX M 3apyOE€KHBIX MPUOOPOB M YCTAHOBOK. MyJIbTUMEIUNHBIN
KypC JIEKIIUH, BUACOPUIbMbI, MAKETHI U TUIAKATHI.

Y4eOHo-MeTOAUYECKHE PEKOMEHAALMY ISl CTYACHTOB

1. Yka3zanus 1151 npoCiIyIIMBaHUS JIEKIIH

[lepen HauanoM 3aHATHM BHUMATEIBHO O3HAKOMUTHCA C YYEOHBIM IIJITAHOM
MIPOBEICHMSI JIEKIIUI M CIIMCKOM PEKOMEHI0BAaHHOM JIMTEPATYPHI.

[lepen mocemieHreM O4YEepEIHON JEKIMU OCBEXKUTh B MaMSTH OCHOBHBIE KOHILIECTIIIMU
MpOWJIEHHOrO0 paHee Marepuana. [loAroToBUTH TMpU  HEOOXOAUMOCTH  BOIPOCHI
npenojasaresnto. He Hajgo onacatbes, 4TO BOMPOCH! MOTYT ObITh IPOCTHIMHU.

Ha nekuuu ocHOBHOE BHHUMaHME CJEIyeT yIelsaTh He (OopMyIaM U MaTeMaTHYECKUM
BBIKJIAJIKaM, & COJICPKAHUIO N3yYaEeMbIX BOIIPOCOB, ONPEAEIECHUAM U IOCTAHOBKAM 3a/1a4.

B mpouecce u3ydeHusi JIEKIMOHHOTO Kypca HEOOXOAMMO IO BO3MOKHOCTH YacTO
BO3BPAIATECS K OCHOBHBIM IIOHSATUSAM M METOAAM pEIICHHs 3a1ad (31echb BO3MOXKEH
BBIOOPOYHBIN KOHTPOJIb 3HAHUN CTY/IC€HTOB).


https://e.lanbook.com/journal/2484

XenarenpbHO KUCIOJIB30BATH KOHCIEKTHI JIEKIIMH, B KOTOPBIX HUCIIOJIb3YETCSl IPUHSTAS
IperoaaBareseM cucreMa 0003HaueHUH.

s Gosiee moApoOHOrO M3ydeHUs Kypca cieayeT padoTarh ¢ peKOMEHIOBaHHBIMU
JUTEPATyPHBIMU NCTOUHUKAMU U BHOBB MOSBIISIOIIUMUCS UICTOYHUKAMM.

2. YKa3zaHus I y4acTusl B IPAKTUYECKUX 3aHATUAX

Ilepen mnocenieHMEM MNPAKTUYECKOTO 3aHATUSA YSICHUTh TEMY M CaMOCTOATEIBHO
M3Y4YUTh CBSI3aHHBIE C HEH MOHATUS M METOAbl pemeHus 3aaad. llepen pemieHuem 3aaad
aKTUBHO Y4acCTBOBATh B OOCYXKJEHHH C IPETOAABATENIEM OCHOBHBIX IOHSATHUH, CBSI3aHHBIX C
TEMOM TIpakTUYecKoro 3aHsATHs. B mpouecce pemeHuss 3agad BECTU JAMCKYCCHUIO C
IPEoAaBaTeeM O MPaBUIBHOCTH NPUMEHEHUS METOJIOB UX pemieHusa. 110 BO3MOXKHOCTH
CaMOCTOSITENIBHO JIOBOJUTH PEIICHUE IMpEAJaraéMbiX 3aJad J0 OKOHYATeIbHOro Hurora. B
KOHIIE NMPAKTHUYECKOTO 3aHATHSA MPU HEOOXOJUMOCTH BBISICHUTH Y MPENOJaBaTENs HESICHBIC
BOIPOChl. OCHOBHBIE PE3YNIbTATHI BBHIITOJIHEHHS pa0OThl HEOOXOIMMO PACIIeyaTaTh.

3. Yka3zaHus JUisl BBIIIOJTHEHUS JIA0OPATOPHBIX padOT

Cobmrogate  TpeOoBaHUS TEXHMKM O€30MacHOCTH, I YEero MIpociayllaTh
HEOOXOJUMBIE DA3bSICHEHUS O MPaBWIBHOCTU MOBeAeHUs B Jaboparopun. Ilepen
BBITNIOJTHEHUEM JIaOOpaTOpHON pabOThl MPOBECTH CAMOCTOSITENBHO MOJITOTOBKY K padoTe
U3Y4YUB OCHOBHBIE TEOPETUYECKUE TIOJIOKEHMS, 3HAHHE KOTOPBIX HEOOXOIUMO IS
OCMBICJIEHHOTO BBITIOJIHEHHSI paOoThl. B mporiecce BbINOMHEHUS pabOThI CIEAYET MOCTOSHHO
oOILIaThCS C MPENOAABATENEM, HE JIOIMYyCKas MO BO3MOYKHOCTH HENPABWIBHBIX JIEHCTBH.
OcCHOBHBIE pe3yJbTaThl 3KCIEPUMEHTOB HEOOXOIUMO 3a(PUKCUPOBATH B MMCbMEHHOM BHJIE.
[Ipu cnade 3adera no paboTe NOATOTOBUTH OTYET O MPOJIETAHHON paboTe, e TOKHBI OBbITh
OTPAXKEHbI OCHOBHBIE PE3YJIbTAThI U BEIBOBI.

4.Yxa3aHus AJisl BBITIOJIHEHUS CAMOCTOSITENIbHON PabOTHhI

[TonmyuuTs y mnpenopaBaTens 3aJaHUE W CIMCOK PEKOMEHIOBAaHHOW JINTEpPATypHI.
N3yuyeHnue TeopeTHYecKux BOIPOCOB CIEAYET MPOBOAUTH MO BO3MOKHOCTH CAMOCTOSATEIBHO,
HO MU 3aTpyAHEHUSX oOpamiarbes K npenojaasareiito. [[oAroToBUTh NUCbMEHHBIA OTYET O
npojenanHol pabote. Ilpu BBINOJHEHUWHM (QPOHTAIBHBIX 3aJaHUNA 1O YCMOTPEHHUIO
npenojiaBaresis paboTa MOKET ObITh OlleHeHa 0€3 MMCbMEHHOr0 OTYETa Ha OCHOBE OTBETOB
Ha KOHTPOJIbHBIE BONPOCHL, TPU YCIOBUM aKTHUBHOM CaMOCTOSITENIbHON  paboThI.
I1oATOTOBUTH OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.

MeToauyeckue peKOMEHAALMH ISl IpenoaaBaTe/ien

1. Ykazanus 1jst npoBEACHUS JICKLIMI

Ha nepBoii BBOAHOM JEeKIMK CAeNaTh OOHIMil 0030p coAepKaHus Kypca U OTMETHUTh
HOBBIE METOJbl W TMOAXOJbl K PELICHUIO 3aJay, pacCMAaTPUBAEMBIX B KypcCe€, JOBECTH 0
CTYJIeHTOB TpeOoBaHus Kadeapbl, OTBETUTH HA BOMPOCHI.

[Ipn moaroroBke K JEKIIMOHHBIM 3aHATUSIM HEOOXOJUMO TMPOAYyMaTh IUJIAH €ro
MPOBECHUS, COACPHKAHUE BCTYIIUTEIBHOM, OCHOBHOW M 3aKJIIOUMTEIBHOW YacTU JIEKLHH,
O3HAKOMUTHCSI C HOBHHKAMHU YYEOHOW W METOJAMYECKOW JUTEpaTyphl, MyOJIUKAITUIMU
MEPUOIUYECKON TEeYaTh MO TEME JEKIMOHHOTO 3aHATHSA. YTOUYHUTH IUIaH MPOBEACHUA



NPAKTUYECKOTO 3aHATUSL MO Teme Jekuuu. [lepen u3nokeHHeM TEKYIIero JIEKI[MOHHOIO
MaTeprajia HallOMHUTh 00 OCHOBHBIX MTOraxX, JOCTUTHYTBIX Ha Mpeaplaymmx jekuusax. C
ATOM 1ENbI0 337aTh HECKOJbKO BOMPOCOB AYAUTOPUU U OCYIIECTBUTH BBIOOPOUHBIN
KOHTPOJIb 3HaHUSI CTYACHTOB.

B Xxome JNEeKIMOHHOTO 3aHATHS TperoAaBaTelb JODKCH Ha3BaTh TeMy, y4eOHBIE
BOIPOCHI, 03HAKOMUTH CTYAEHTOB C MEPEYHEM OCHOBHOW M JOTOJHUTEIHHOU JUTEPATypPhI
0 TeMe 3aHATHSA. PackpbIBas conepikaHue ydeOHBIX BOMPOCOB, aKIEHTUPOBATh BHUMAaHUE
CTYJICHTOB Ha OCHOBHBIX KAaTEropusiX, SBJICHHUSIX U IIpolleccax, OCOOEHHOCTIX WX
nporekaHusi. PackpbiBaTh CYIIHOCTh U COJAEpP>KaHUE PA3TMYHBIX TOUEK 3PEHUS] U HAYYHBIX
MOJIXOJI0B K OOBSICHEHUIO TE€X WJIM UHBIX SBJICHUM U MPOIIECCOB.

Cnegyer apryMeHTHPOBAHO OOOCHOBAaTh COOCTBEHHYIO TMO3UILMIO MO CHOPHBIM
TeopeTuyeckuM BompocaM. [IpuBoauTe mnpumepsl. 3amaBaTh MO X0y HU3JIOKEHUS
JIEKIIMOHHOTO MaTepuaja PUTOPUYECKHE BOMPOCHI M CaMOMY JaBaTh Ha HUX OTBET. JTO
CIIOCOOCTBYET aKTUBU3AIMUA MBICIUTEIBHON JEATCIIbHOCTH CTYJIEHTOB, MOBBIIMICHUIO HX
BHUMaHUSI M HHTEpeca K MaTepuaily JEKIHUH, €€ cojepxanuto. IIpenomaBarens q0JKeH
PYKOBOJUTH pPaOOTOM CTYJEHTOB 10 KOHCIEKTUPOBAHUIO JIEKIIMOHHOTO MaTepuara,
MOTYEPKUBATH HEOOXOIMMOCTh OTPAXKEHUSI B KOHCIIEKTAaX OCHOBHBIX MOJIOKEHUN U3ydaeMoit
TEeMbI, 0CO0O BBIJCIAS, KaTEropuaidbHBIM ammapar. B 3akiIoudMTEeNbHON 4YacTH JIEKIUU
HE00X0IMMO C(HOPMYJIHPOBATH OOIIUE BLIBOABI IO TEME, PACKPBIBAIOIIUE COJIEPKAHUE BCEX
BOIIPOCOB, MOCTABJICHHBIX B JeKIMU. OOBSIBUTH IJIAH OYEPEAHOTO MPAKTHUECKOTO 3aHSATHUS,
JaTh KpaTKUE PEKOMEHJAIMK MO MOATOTOBKE CTYACHTOB K 3aHATUIO. ONpeneauTb MECTO U
BpeMsl KOHCYJIbTAllUM CTYACHTaM, IMOXEJIaBIIUM BBICTYIMUTh HA MPAKTHUYECKOM 3aHSATUU C
noknanamu U pedeparamu. Ha mocnemaHeit nekmuu yaenuTh BpeMs st o030pa Hambosee
BAXKHBIX MOJIOKEHHI, pACCMOTPEHHBIX B KypCe.

2. Yka3zaHus 715l IPOBEJACHUS MPAKTUYECKUX 3aHATHIA:

YeTko 0003HAUUTHh TEMYy MpaKTHYeCKOro 3aHsaTus. OOCYIUTh OCHOBHBIE TOHSATHS,
CBsI3aHHBIC C TeMOM 3aHATHs. B mporiecce pelieHust 3a1a4 BECTU TUCKYCCUIO CO CTyACHTaMU
O TPaBWIBHOCTU TPUMEHEHHS TEOpPETHYECKHX 3HaHWil. OTMmedaTh CTYJEHTOB, HauOoJliee
AKTUBHO YYaCTBYIOIIMX B PEIICHUU 33Jlad U JAUCKyCCUsIX. B KOHIIE MPAKTUYECKOTO 3aHSATHUS
3a/1aTh ayIUTOPUU HECKOJIBKO KOHTPOJIBHBIX BOIIPOCOB.

3. Ykazanus Jyuisi mpoBeJieHus 1a00paTOPHBIX 3aHITHM.

CobOmomath TpeOOBaHMS TEXHUKHM OC30MACHOCTH M IIPOBOJHTH HEOOXOIUMBIS
pPa3bACHEHHs] O TIPABWIBHOCTH TIOBeJAeHUs B Jabopatopuu. Ilepen BbIMOTHEHHEM
J1a00paToOpHOI pabOThl TPOBEPUTH CTENIEHb TOTOBHOCTH CTYJICHTOB, HAIIOMHUTH U 0OCYIUTH
OCHOBHBIE TEOPETUUECKHE TOJIOKEHHUS, 3HAHUE KOTOPHIX HEOOXOAUMO JIJII OCMBICIICHHOTO
BBITIOJTHEHUS paboT. B mporiecce BBIMOJHEHUS Pa0OTHI CIEIYET MOCTOSHHO OOIIATHCS CO
CTyJICHTaMH, HE JIOMyCKas IO BO3MOXKHOCTH WX HEMPaBWIBHBIX JeiicTBuil. TpebGoBaTs,
9TOOBI OCHOBHBIC PE3YyJbTaThl AKCIEPUMEHTOB ObUIM 3aUKCHPOBAHBI CTYJACHTAMH B
nucbMeHHOM Bujie. [Ipu mpueme 3aueta o padote TpeOOBATh OTYET O MPOJIETIAHHOM padoTe,
/1€ IOJDKHBI OBITh OTPAKEHBI OCHOBHBIE PE3YIIbTAThl U BHIBOJIBI.

4. Yxa3zaHus 10 KOHTPOJIIO CAaMOCTOSATEILHOU pabOThI CTY/IEHTOB



[To ycMoTpenuto mpenojaBatens 3aJJaHue Ha CaMOCTOSTEIbHYI0 pad0OTy MOXKET ObITh
UHAUBUIYATbHBIM WK (QpOHTAIbHBIM. [Ipy HCNONB30BaHMU WHAMBUIYAJIBHBIX 3aJaHUN
TpebOBaTh OT CTYJEHTAa MUCbMEHHBIM OTYET O TpojenaHHou padorte. Ilpu mpumeHeHUU
(pOHTANBHBIX 3alaHU BECTH KOJUIEKTUBHBIE OOCYXKJEHHS CO CTYyJACHTaMH OCHOBHBIX
TEOPETUYECKUX MOJ0KeHHI. C 11eJIbI0 KOHTPOJISI KaueCTBA BBIMOJIHEHUS CaMOCTOSITEIbHOM
paboThl TpeOOBaTh WHAWBHIYAIbHBIE OTYETHI (JOMYCTHUMO BMECTO IMHCHMEHHOTO OTYETa
MIPUMEHSTh UHJIMBUAYaJIbHbIE KOHTPOJIBHBIE BOIIPOCHI).

[Iporpamma coctaBieHa B cooTBeTcTBUU ¢ TpeboBanusmu OC HUAY MUDU u
y4eOHBIM TJIAHOM OCHOBHOM 00pa3oBaTesbHON MPOTPaMMBI [0 HAMPABICHUIO MOATOTOBKHU
18.03.01 «XuMuueckasi TEXHOJIOTHUSD.

Pabouyro nporpammy cocraBuii: JoueHT, CununbiHa M.H.

Penensenrt: nouent, ['epacumona B.M.

[Iporpamma ono6pena Ha 3aceganun YMKH 18.03.01 «Xumudeckasi TEXHOJIOTHS.

[Ipencenarens yueOHO-MeTOIMUeCcKOM Komuccun Yepnora H.M.



