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«XHMUYECKas TEXHOJIOTHSI HEOPTAHUYECKUX BEIICCTBY
KBanuduxkauus BbINTYCKHUKA
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®opma 00ydeHust
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bamakoBo



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.

Mecrto aucuuninnabl 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:



— YHHUBEPCAJIbHbIE

Kox xommerennu

HanmenoBanmne KOMIICTCHIIUU

I/IH,Z[I/IKaTOpBI JOCTHIXKXCHUS KOMIICTCHIINN

VYKE-1

Crioco0€eH UCIIOIb30BaTh 3HAHUSA
€CTEeCTBEHHOHAYYHBIX
JUCIUIIIINH, HpI/IMeHSITB MCETOAbI
MaTeMaTH4YeCKOro aHajiu3a u
MO/JICITMPOBAHUS, TECOPETUYCCKOTO
U 9KCIIEPUMEHTAIILHOTO
HUCCJICO0OBAaHUS B ITIOCTABJICHHBIX
3a/1ayax

3 - YKE-1 3HaTh yueOHbIe TpeIMEThI
€CTECTBEHHOHAYYHOTI'O 1TUKIIA,
paccMaTpuBaTh CBOMCTBA, CBA3U U
B3aMMOJICHCTBUS TEXHOJIOTHUYECKUX
00OBEKTOB.

V - YKE-1 YMeTh ncnons30BaTh 3HAHUSA
€CTECTBEHHOHAYYHBIX JUCIHUIUINH

B - YKE-1 Bnagetr MmeTomamu
MaTEeMaTU4YCCKOro aHalln3a 1
MOJICJTMPOBAHUS, TECOPETUUECKOTO U
SKCIEPUMEHTAIIBHOTO UCCIIEOBaHUS B
IOCTaBJECHHBIX 3a7a4ax

— mpoeccroHanbHbIC

Konx xommerennuu

HaumeHoBaHue KOMIEeTEHIIMU

I/IH,Z[I/IKaTOpLI JOCTHIKCHUA KOMIICTCHIIM

[K-1

CriocoOeH TIaHupoBaTh U
POBOJUTH (PU3HUYECKHE U
XUMHYECKHE IKCTIEPUMEHTHI,
MPOBOAUTH 00PabOTKY UX
pe3yabTaTOB U OIICHUBATh
MOTPEIIHOCTH, BBIJIBUTATh
THIIOTE3bI M YCTaHABIMBATH
IPaHUIIBI KX IIPUMCHEHUS,
NPUMEHSITh METO/TbI
MaTeMaTHYECKOr0 aHaJIN3a U
MOJICIIMPOBAHUS, TEOPETUIECKOTO
U DKCIIEPUMEHTAIBHOTO
MCCIICTOBAHMSI

3 — [IK-1 3Hath c1ocoObI TUIAHUPOBAHUS U
IpOBeCHUS PUBNYECKUX U XUMHUECKUX
IKCIIEPUMEHTOB.

Y —IIK-1 YMmeTts npoBoauTh 00paboTKy
PE3YJIBTaTOB 3KCIICPUMEHTOB M OIICHHBATH
MOTPELIHOCTH, BBIIBUTATh TUTIOTE3bI U
YCTaHABIIMBATh TPAHUIIBI UX TPUMCHCHHUS.
B - IIK-1 Bmanetrs MeTogamu
MaTeMaTHYECKOTO aHAIIN3a U
MOJICTUPOBAHUS, TEOPETUUECKOTO U
HKCHEPUMEHTAIBHOTO HCCIIEIOBAHUSI.

[1K-2 CIOCOOEH MCIONIb30BaTh 3HAHUE 3-1IK-2 3HaTh CBOMCTBA XUMHUYECKHUX
CBOMCTB XMMUYECKHX AJIEMEHTOB, | 3JIEMEHTOB, COCTMHEHUM U MaTePUAIOB HA
COETMHEHUI 1 MaTepHUaoB HA UX | UX OCHOBE JIJIsl COOIIOICHUS
OCHOBE JIJIsl PEIICHUS 33129 TEXHOJIOTHYECKOTO peryiaMeHTa
npodeccuoHaNbHOM V-IIK-2 YMeTh ucnonb3oBaTh 3HaHUS
JeSATeTbHOCTH CBOMCTB XUMHUYECKHUX AJIEMEHTOB,
COEIMHEHUI U MaTepUuaioB Ha UX OCHOBE
JUTSL peIIeHUs 3a/1a4 TI0 BBIMTYCKY MPOAYKIIHH
B CTPOTOM COOTBETCTBUH C TEXHUYECKUMHU
TpeOOBaHUSIMU
B-I1K-2 Bnaners HaBbIKaMH pa3pabOTKu
MIPEIOKEHUS TT0 KOMIUIEKCHOMY
WCIIOIb30BAHUIO CHIPbS U YTHIIM3ALUN
OTXOJIOB MPOU3BOJICTBA
3anaqn BOCIIMTAHHUA, P€AJIU3YECMbBIC B PaMKaX 0CBOCHUA TUCHHUILJINHBI
Hcnoabs3oBanue Bosieyenne B
Hanpasiienue Co3nanue ycjioBui, BOCIHMTATEJIbHOTO Pa3HOILIAHOBYIO
/menan odecrneynBaKOIIUX MOTEHHAJIA y4eOH O BHeYy4eOHYI0
AMCHMILINHBI JAeSITeJIbHOCTh
[Ipodeccuona | popmupoBanue 1.Mcnons3oBanue 1.Opraauzanusi Hay4YHOTO
JBHOE TBOPYECKOTO BOCITUTATEIBHOTO noaxojaa U yyBcTBa «Bce B
BOCITUTAHUE HHKeHepHoro/mpodeccro | moTeHIMaza JUCIUATUTHH OIHOM KOMaHze» uepe3
HaJIbHOTO MBIIJICHHS], | MPOPECCHOHAIBLHOTO MOJYJsl | y4acTHe  CTYJACHTOB B




HAaBBIKOB OpraHH3alyH
KOJUIEKTUBHOU ITPOEKTHOU
nesitenbHOCTH (B22)

JUISl Pa3BUTHSI HABBIKOB
KOMMYHUKalMH, KOMaHIHON
paboTHI M JINJIEPCTBA,
TBOPYECKOTO MHKEHEPHOTO
MBIIUIEHUS, CTPEMIICHUS
CIE0BaTh B
npodeccuoHanbHOM
JIeATeTbHOCTH HOpMaM
MOBEJCHUS,
o0ecrneunBaroIIM
HPaBCTBEHHBIN XapaKTep
TPYIOBOM ACSATEIBHOCTU U
HECJIy>KeOHOT0 TOBEICHHUS,
OTBETCTBEHHOCTH 3a
MIPUHSATHIE pELICHUS Yepe3
MOATOTOBKY I'PYIIOBBIX
KYPCOBBIX padoT U
MPAKTUYECKUX 3aJaHUM,
pEllIeHNE KENCOB,
MIPOXO0KICHHUE MPAKTUK 1
noarotoBky BKP.
2.Mcnonb3oBaHue
BOCIIUTATEIbHOTO
MOTEHIMAa TUCIUILIUH
npoecCHOHaNTBEHOTO MOAYJIS
JUISL:

- (hopMupoBaHUs
MIPOU3BOJCTBEHHOI'O
KOJUICKTUBHU3MA B X0JI€
COBMECTHOTI'O PEIICHUS KaK
MOJICNIbHBIX, TaK U
MPaKTUYECKUX 3a/1a4, a TAKKE
MyTEM TOJIKPETUICHHUE
panroHanbHO-
TEXHOJIOTHYECKUX HABBIKOB
B3aUMO/ICHCTBUS B
MPOEKTHOM IEeSTEIbHOCTH
HMOLMOHAIBHBIM (P (PeKTOM
YCIIEITHOTO B3aUMOAECHCTBUS,
OIIYIIIEHHEM POCTa 001Ien
3¢ (HEeKTUBHOCTH TpU
pacnpeneneHny MPOEKTHBIX
3a/1a4 B COOTBETCTBHH C
CUJIbHBIMU
KOMITETEHTHOCTHBIMH 1
AMOIMOHAIBHBIMU
CBOMCTBaMH YJICHOB
MIPOEKTHOM IPYMIIbIL.

IPOBEJICHUN CEMHHAPOB.
2.0opMHpOBaHUE
IPOU3BO/ICTBEHHOTO
KOJUIGKTHBH3Ma B  XOJ€
COBMECTHOTO penieHus
MOJIEITBHBIX u
NPaKTHYECKHX 3a/1ad.

[Ipodeccuona
JbHOE
BOCIIMTaHUE

¢dbopMupoBaHue
npodeccnoHanbHOMI
OTBETCTBEHHOCTH B
obnacrw, TEXHOJIOTUH
BOJIOTO/ITOTOBKHU "
OYHCTKH CTOYHBIX BO[,
TEXHOJIOTMU MUHEPATbHBIX

1. Ucniomp30Banme o
(dbopMUpOBaHUS YyBCTBA
JINYHON OTBETCTBEHHOCTH B
00JIaCTH TEXHOJIOTUU
PEAKTUBOB M 0COO0 YMCTHIX
BCIIECTB BOCIIUTATEILHOTO
MOTeHIHAaNa 0JIoKa

1.Opranuzanus u
IIPOBE/ICHUE Hay4YHO-
MPAKTUIECKUX
KOH(epeHIMii, BeOMHApPOB
o BOTIPOCaM
npodeccuoHaNbHOMI
JIeSITETTHHOCTH



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

yaoOpeHudt  comei |
mejaoue / TEXHOJIOTHH
OCHOBHOTI'O
HEOPTaHUYECKOTO

CHHTE3a, TEXHOJOTHH
KaTaan3aTopoB i1
a7copOCHTOB /

TEXHOJIOTMM PEaKTHUBOB U
0c000 YHCTBIX BEILECTB
(B34);

poeCCHOHATBHBIX
JUACIIUILINH

TexHomorus
BOJIOIIOATOTOBKU U OYHUCTKH
CTOYHBIX BOJ;

TexHonorus KaTaan3aTopoB
1 a7ICOPOCHTOB,
TexHONIOTHsI MUHEPAJIbHBIX
yaoOpeHui, coneit u
mienouei/ Texnonorus
OCHOBHOTO HEOPTaHUYECKOTO
CHUHTE3A.

2. Pa3BuTHe HaBBIKOB
TBOPUYECKOTO MBIIICHUS
MyTEM COJICHCTBHSI U
MOJIJICPIKKH YIACTHS
CTYJECHTOB B HAy4HO-
MIPAKTUICCKIX
MEPOTIPUITHSIIX
BHYTPHUBY30BCKOTO
PETHOHAIILHOTO W/HUJTN
BCEPOCCUICKOIO YPOBHS B
chepe XMMUIECKUX

TEXHOJIOTH U.

2.YyacTue B CTYJACHYECKUX
OJIMMIIMANAaX U KOHKypcax

HaYYHBIX MIPOEKTOB,
TBOPYECKUX
MEPOTIPUATHSIX, KOHKYpCax
npodeCcCuOHAIHLHOTO
MacTepcTBa, B TOM YHCIIC
o CTaHIapTaM
WorldSkills.

3.Yyactue B MOATOTOBKE
myOIuKarui B

NEPpUOANYCCKUX  HAYYHBIX
U3JaHUAX,

CTpykTypa u coaepkaHue y4eOHOM IMCIUTITHHbI

JucuumuinHa mpernojaercs CTylAeHTaM B 5-om cemectpe. OOmias TpyaoeMKOCTh
JTUCITATUIMHEI cocTaBisieT 5 3aueTHbIX enuauni, 180 ak. gaca.
KaJsiengapHbii niian

Ne Ne HanmenoBanmue pa3aeia Buabl yueOHoOM qeTeILHOCTH ArTecra- Makcu
P (TeMbl) TUCHMILITHHBI (B yacax) U MaJlb-
a e @ ° paszena HBIH
3 - > (popma) oamn
I bl 2 3 3a
e = = 2 pasaen
Ja e = 3 =
a 54 5 'S g E

2] = = = @)
1 1-4 | CnocoObI CHHTE3a BEIECTB 90 8 8 16 58 YO, 25
JIP Nel,
JIP Ne2,
3,
T
2 5-8 | CiocoOBI OUUCTKH BEIIECTB 90 8 8 16 58 JIP Ne3, 25
JIP Ne4,
3n,,
T
Buja npomexyTOYHOI aTTeCTANMHU 180 16 16 32 | 116 JK3aMeH 50




Coaep:kaHue JIEKIHOHHOTO Kypca

TeMBI JeKIMH.
Bomnpocsl, oTpadaTsiBaeMble Ha JIEKIIUA

Bcero
yacoB

YuyedHO-
MeTOANYecKoe
obecneueHmne

1

3

Pazgen 1. Cnioco0bI cMHTE32 BelleCTB

Tema 1. O0mas kiaaccupukanus BenecTn

Tema 2. CuHTe3 BellecTB HOHOOOMEHHBIM CIIOCO00M

Oo6mue 3akonomMepHocTH. Kunetnka noaHoro ooMena. MlonoooOMeHHOe
paBHOBecHe (CTENEHb MPEBPAIICHHUS HOHUTA, CTCTICHD MPEBpaICHUS
pacTBopa).

OCHOBBI TEXHOJIOTHMH HOHOOOMEHHOTI'0 CHHTE3a. MeToIbl HOHOOOMEHHOIO
CHHTE3A.

[IpuMeHeHre HOHUTOB I 00eccoauBaHus BOJIbl. CXEMBbI YCTaHOBOK
MOHOOOMEHHOI0 00€CCOIMBaHUS BOJIBL.

Tema 3. CuHTe3 BellleCTB XUMHYECKHM 0CAKIEHHEM H CO0CAKIeHHEM U3
pacTBOpoOB

DUBHKO-XUMHYECKUE OCHOBBI OCAK/ICHUS U coocaxaeHus. OOpa3oBaHue
XUMHUYECKHUX 0CaJKOB. BbIOOp yciaoBuil ocaxkaeHus (CTeneHb
KPUCTA/UTM3allMd OCHOBHOTO BEIIECTBA U3 PACTBOPA; KOAP(HUIIMESHTHI
OYHUCTKHU KPUCTAIOB, COKPUCTAIUIA3AIIUN TIPUMECEH ).

[TprMepsl MOTy4eHNU XUMHUYECKUX OCAJKOB B IPOMBIIILIEHHOCTH.
Coenunenust Maruus. Coenunenns mean. CoeInHEHU HUKEIIS.
Coenunenus amomuHus. CoenuHeHus xene3a. CoeTMHEHUS HATPHS.
Coenunenus Mapranua. Coenunenus nuHka. CoequHeHus 0apusi.
OcBeTiieHrEe BOJbI KOATyJIsIUEH.

Tema 4. CuHTe3 HEOPraHUYeCKHX BellleCTB KPUOXMMUYECKHUMH
MeTOoAaMH

OO0111e MPUHIHUITBI KPUOXHUMHYECKON TEXHOJIOTHH.

[1-14]

Pasnen 2. Cnoco0bl 0YMCTKH BeleCTB

Tema 5. AxcopOuHOHHBIE CIOCOOBI 0YMCTKH BelleCTB

Haubonee pacnpocTpaneHHbIe TUTIBI COPOSHTOB. [IprMeps! aacopOLIMOHHBIX
CIOCOOOB OUYHMCTKH BEIIECTB.

Tema 6. PexTudurkanuonnbie MeTOAbl 04YMCTKH BellecTB

[puHnuns! pacyera peKTU(PUKALUOHHBIX MpolieccoB. [Ipumepbl
PEKTU(DUKAIIMOHHBIX CTIOCOOOB OYMCTKH BEIIECTB.

Tema 7. JkcTpaKIIMOHHBbIE METO/IbI OYMCTKHU BElIECTB

[TprMephl SKCTPAKIIMOHHBIX CITOCOOOB OYMCTKH BEIECTB.

Tema 8. /I[pyrue MeTobl CHHTE3a M OUMCTKH HEOPTAaHNYECKHUX BEIleCTB
DIIEKTPOXUMHUYECKHUE, JTA3€POXUMUYECKHE, CUHTE3 BEIIECTB B YCIOBUAX
CBCPXBBICOKHUX )IaBJICHI/Iﬁ

[1-14]

IlepeyeHb NPaKTHYECKUX 3aAHATHH

Tema npakTuyeckoro 3anatTus. Bornpocel,
OTpaﬁaTblBaeMble Ha MPAKTUYIECCKOM 3aHATHHU

Bcero
4acoB

Yyeono-
METOANYEeCKOoe
ob0ecrieuenue

1

3

Pacuer ycTaHOBOK /111 HOHHOTO 00€CCOTMBAHUS BOIBI

[2,4]

Pacyer YCTAHOBOK IJId OCAXKJACHUSA U COOCAKIACHHUA

[2, 4]

Pacuet ancopOIIMOHHBIX YCTaHOBOK

[7]

Pacyer 9KCTPAKIITMOHHBIX YCTAHOBOK

| 00| 00|

[2, 4]




Ilepeuyensn 1abopaTOpHBIX padoT

Yyeono-
METOANYEeCKOe
ob0ecreuenue

3
[4]
[4]
[6]
[5]

Tema s1abopaTopHbIX padoT. 3axanus, BONPOCHI, Bcero
oTpadaTbiBaeMble Ha JIA0OPATOPHOM 3aHATHHU 4acoB

1
[Tony4yeHrne KOHLIEHTPUPOBAHHBIX PACTBOPOB
Perenepanusi HOHUTOB
CpaBHMTENIbHAs OLIEHKA CBOICTB aJcCOPOCHTOB
AncopOIIOHHBIE CBOMCTBA aKTUBUPOBAHHOT'O YTJIst

3aganus I CAMOCTOSATEJILHOM Pa00ThI CTY/1€HTOB

AR DN

Beero YuebdHo-

Bomnpocel 111 caMOCTOSATEILHOTO U3yUeHUs (3a1aHusl) YACOB MeToauYecKoe
ob0ecrieyeHmne

1 2 3

Pa3nen 1. Cioco0bl cHTE3a BelleCTB 58 [1-4, 8]

Tema 2. CuHTe3 BellleCTB HOHOOOMEHHBIM CII0CO00M

CraTtuka MOHOOOMEHHBIX CUCTeM. JIMHAMHKA HOHHOTO OOMEHA.

D} dexTuBHOE UCIIOIB30BaHNE PACTBOPOB PEAreHTOB.

[Tpumepbl HOHOOOMEHHOTO CUHTE3a peakTUBOB. [lomyueHnue 6opHOI

KHUCTIOTHI. Boigenenue noaa u3 npupoIHbix Boa. OUncTKa SKCTPAKIIMOHHON

dbochopHON KHCIIOTHI.

Tema 3. CuHTE3 BelleCTB XUMHYECKHM 0CAKIeHHEM H CO0CAKICHHEM

W3 PacTBOpPOB

['eTeporeHHbIE CHCTEMBI 0CaJ0K-MaTOUHbIHN pacTBop. Kinaccuduxarms

METOJIOB XUMHUYECKOTO OCaXKICHUS U3 PACTBOPOB. [ eTeporeHHbIC METOIbI

XUMHYECKOT0 OcaXaeHusl. [ OMOreHHbIe METOIbl XUMUYECKOTO OCaKICHUSI.

ABTOMATHYECKOE PEryJIUPOBAHUE TIPOIIECCOB XMMHUECKOTO OCAXKICHHUS.

Tema 4. CuHTe3 HEOPraHUYeCKNX BeleCTB KPHOXMMUYECKHUMH

MeTOaMHu

[TpyHIMITBI KPHOXUMHUYECKOTO CHHTE3a HEOPTaHUYECKHX BEIIIECTB.

Pa3nen 2. Cioco0bl 04N CTKH BEIIECTB 58 [1-4, 8]

Tema 5. AncopOuHOHHBIE CIIOCO0BI OYMCTKH BelecTB

OCHOBHBIE 3aKOHOMEPHOCTH U OCOOEHHOCTH aJICOPOIIMM MUKpONIpUMeceit

U3 ra3o0B, MIAPOB U PACTBOPOB.

Tema 6. PekTuUKAIIHOHHBIE METObI OYMCTKH BeleCTB

OCHOBHBIE 32aKOHOMEPHOCTH U OCOOCHHOCTH PEKTU(UKAIINU U

CyOIMMAIIMOHHBIX TIPOIIECCa OUMCTKE BEIIECTB.

Tema 7. JkcTpaKUMOHHDbIE METO/IbI OUNCTKHU BeLEeCTB

OCHOBHBIE 3aKOHOMEPHOCTH U OCOOCHHOCTH IKCTPAKIIUA MUKPOIIPUMECEH

U3 PacTBOPOB.

Tema 8. [I[pyrue MeTobl CHHTE3a M OUMCTKH HEOPTAaHNYECKHUX BEIeCTB

CamopacnpocTpaHsitonmiics Beicokoremnepatypssblii cuntes3 (CBC).

OO0pa3oBaTebHbIC TEXHOJIOTUH

Peanuzamus ocBoeHMs] JaHHOW AMCHUIUIMHBI OOECHEUMBAETCS JOCTYIIOM KaKJIOTo
oOyuaronierocsi k 0azaMm JaHHbIX U OMOIMOTEUYHBIM (hoHAAM, POPMUPYEMBIM IO MOJIHOMY
MepEYHI0 AUCIUILINH (MOyJIel) OCHOBHOM 00pa3oBaTesibHOM nmporpamMMel. Llenbio mpu sTom
ABJISIETCSl  BBIpAa0OTKA y  CTYACHTOB HABBIKOB W  KOMIETEHIMH, IO3BOJISIOMINX
CaMOCTOSTENIbHO BECTH MCCIIEI0BATEIbCKYIO0 U HAYYHO-TIEJarOTHYECKYI0 padoTy.

[TpakTHueckasi MOATOTOBKA MpPU peav3alud y4eOHOW TUCIUIUIMHBI OPraHUu3yeTCs
NyTeM IMpOBENEHUsl JabOPaTOPHBIX M MPAKTUYECKUX 3aHATHH, MpeaycMaTpUBAIOIINX



ydacTue OOy4YarollUXCs B BBIOJHEHUU OTJEIBHBIX JJEMEHTOB pPaboT, CBS3aHHBIX C
Oynymieit mpodecCUOHAIBLHON JeATeIbHOCTHIO.

[IpakTHyeckass MOATOTOBKA Tak)Xe BKJIIOYAET B Ce0s 3aHATHUS JICKIIMOHHOTO THIIA,
KOTOpBIE  IpeAycMaTpHBAlOT  Iepernady  yuyeOHoW  mHMOpManuM  00y4aroIIuMcs,
HEOOXOAMMOM Il TIOCIICAYIOIIETO BBIMIOJHEHUS padoOT, CBS3aHHBIX C OyIymien
poeCCHOHATTEHOM S TEIIPHOCTHIO.

AyIuTOpHBIE 3aHSATUS MPOBOASTCA B BHJE JEKIHUM ¢ wucnoiab3oBanuem I[IK wu
KOMIIBIOTEPHOTO MPOEKTOpa, NPAKTUYECKUX 3aHATHUM, ¢ wucnojbzoBanueMm [IK mnpu
npoBefeHUH  pacderoB. CamocTosiTenpHas paboTa  CTYJACHTOB  IMPOBOJIUTCA  IOJ
PYKOBOJICTBOM MpenoAaBaTesiei, ¢ OKa3aHUEM KOHCYJIbTAllUi U OMOIIM IIPU MOATOTOBKE K
KOHTPOJIbHBIM pab0oTaM, BBITTOJHEHUH JIOMAITHUX 3aIaHUH.

DoH/1 OLICHOYHBIX CPEICTB

@DoH/T OILICHOYHBIX CPEACTB MO JIUCHUIUIMHE OOeCHedYrBaeT MPOBEPKY OCBOCHUS
MJIAHUPYEMBIX PE3YIbTATOB OOYy4YEHUs (KOMIIETCHIIMH U MX HWHIUKATOPOB) MOCPEICTBOM
MEpONPUATUNA TEKYIIETO, PYOEKHOTO U MPOMEKYTOYHOTO KOHTPOJIS IO JUCHUTUIUHE.

CBs13bp MKy (pOpMHpPYEMBIMU KOMITETCHITUSAMH U (pOpMaMU KOHTPOJIS UX OCBOCHUS

IIpCaACTaBJICHA B CJIGI[YIOH_IGI\/JI Ta6JII/I]_I€2

HanmenoBanue
No Kona u HauMeHOBaHUE HHIUKATOPA HaumenoBanue

KOHTPOJIHPYEMBIX o
/1 JIOCTHIKEHUS KOMITCTCHITUH OLIEHOYHOT'O CPE/ICTBA
pazziesoB (TEMBbl)

BxoaHoi KOHTPOJIb

Bonpocsl BxogHOro

1 BxomHol KOHTPOJIb
KOHTPOJIsI (YCTHO)

ATTeCTaI_[I/IH pa3aciios, TeKy'H_II/Iﬁ KOHTPOJIb YCIIEBACMOCTHU

1 CrnocoOsI cuHTE3a 3 - VKE-1,V - VKE-1,B - YKE-1, Otuer o nabopatopHoit
BEILIECTB 3 -T1IK-1,¥ - [IK-1,B - TIK-1; paboTte (MUCbMEHHO)
3-11K-2, V-IIK-2, B-I1K-2 Pemenne 3anau
(MMCHMEHHO)
Tect (mUCbMEHHO)
2 C11oco0BI OYHCTKH 3 - VYKE-1, V - YKE-1,B - YKE-1, Pemenne 3amau
BEILIECTB 3 -TIIK-1,¥Y - IIK-1,B - TIK-1, (MMCHMEHHO)
3-11K-2, V-TIK-2, B-T1K-2 Tect (mUCbMEHHO)
[TpomexxyTouHasi aTTecTanus
1 | Ox3amen YKE-1, I1K-1, TTK-2 Tect (mUCbMEHHO)

[IepedyeHb OCHOBHBIX IMOKa3aTeNed OLEHKH pPE3yJIbTATOB, 3JIEMEHTOB MPAKTUYECKOTO
ONbITa, 3HAHUW W YMEHHUHW, TMOJJIEKAIINX BXOJHOMY, TEKyUIEMY KOHTPOJIK U
MIPOMEKYTOUYHOU aTTECTALUU

Hanmenosanue
Ne Kon u HauMeHoBaHue HHIUKATOpa Pe3ynbrarel 00yueHus mo

KOHTPOJIMPYEMBIX
n/m JOCTHIXXCHUA KOMIICTCHIINHU JUCHUITIINHE
pa3zenoB (TeMbl)

Bxo1HOM KOHTPOJIb

1 BxoHOM KOHTPOJIb

ATTCCTE[I_[I/ISI pasaciios, TeKYIJ_II/Iﬁ KOHTPOJIb YCIICBACMOCTH




CrocoOslI cuHTE3a
BEIIECTB

3-I1K-2, Y-IIK-2, B-TIK-2

3 -YKE-1,VY - YKE-1,B - YKE-1, 3HaeT MeTOIbI MIOHHOT'O

3 —IIK-1,¥ —IIK-1,B - IIK-1, oOMeHa, IMMOHITHE CTEIICHU
KPUCTAJUTU3AIUA OCHOBHOTO
BEIIECTBA U3 PacTBOPA,
Kod(uImeHTa oOunCcTKI
KpPHUCTAIIJIOB,
COKPHUCTAJUTU3AIUHN TTPUMECEi
Brnaneetr metoaukoi

MOJTyYEHUS
1 KOHIICHTPUPOBAHHBIX
PacTBOPOB U pereHepaluu
HOHHTOB
YMeeT ucrosb30Barh
CIIPaBOYHBIC MaTEPUAITBI U
dbopMyIbl 1S pacyeTa
YCTaHOBOK IIPH NOHHOM
o0ecconuBaHus BOABI U
YCTaHOBOK JJIS OCAXKICHUS U
COOCQXKJICHUS
CnocoObI OYHCTKH 3 -YKE-1,V¥ - YKE-1,B - YKE-1, 3HaeT TUIBI COPOCHTOB,
BEILIECTB 3 -IIK-1,Y - IIK-1,B - IIK-1; pPEKTH(UKAIIMOHHBIE U
3-I1K-2, V-IIK-2, B-IIK-2 AKCTPAKIITMOHHBIE CITOCOOBI
OUYHCTKH
Bnaneer meroaukoi
2 WCCJIEIOBAaHMSI CBOMCTB
a7IcOpOCHTOB
YMeeT ucnonb30Barh
CIIPaBOYHBIC MaTCPUAITBI U
dbopmyna ans pacuera
a7ICOPOITMOHHBIX U
HKCTPAKIIMOHHBIX YCTaHOBOK
JK3aMeH VYKE-1, ITIK-1,ITK-2 JleMOHCTpHpYyeT OCHOBHBIE
3HAHUA U YMEHUS B
COOTBETCTBUHU C pazjenamu 1,
2.
OueHo4YHbIE CpeCcTBA
No HanmenoBanune [IpencraBnenue
W OIICHOYHOT'O Kpartkas xapakTepucTuka OLIEHOYHOT'O CPEJCTBA | OLEHOYHOIr'0 CPEACTBA B
Cpe/cTBa dbonme
1 | BxoaHoit CpenctBo  KOHTpOJsS, OpraHM30BaHHOE  Kak | YcTHBIN ompoc - YO
KOHTPOJTb crienuagbHast Oecena npenojaBaTens c
00y4JaromMMCcsl Ha TEMBI, CBSI3aHHBIE C M3ydaeMOn
JTUCIUTIMHON, W pAacCYUTAHHOE Ha BBIICHCHHUE
o0Bvema 3HAHUU oOyuatorerocs no
OTpeIeIECHHOMY pa3/ieny, TeMe, MpoOIeMe U T.I.
2 | Otuer no TexHu4yeckoe cpeacTBo, KOTopoe MoxeT ObITh | JlabopartopHas padoTa -
nabopaTopHON | HCMONB30BAHO [UJISI KOHTPOJIsS mpuoOpereHHBIX | JIP
pabote CTYJICHTOM TIPOQECCHOHAIBHBIX HABBIKOB U
YMEHHH o YIpaBIECHUIO KOHKPETHBIM
MaTepuaIbHbIM OOBEKTOM.
3 | llpaktuueckoe | Pernenue 3aa4 peKOHCTPYKTUBHOTO YPOBHS, Pemenue 3anau - 31
3aHATHE MTO3BOJISIOIINE OIEHUBATh U TUATHOCTUPOBATH
YMEHHsI CHHTE€3UPOBaTh, aHAITU3UPOBATH,
0000m1aTh (haKTUUECKHUI i TEOPETUICCKUI




MmarepHai ¢ (PoOpMyJIUPOBAaHUEM KOHKPETHBIX
BBIBOJIOB, YCTAHOBJIEHUEM IIPUYNHHO-
CJIEICTBECHHEIX CBS3EH.

4 | Tecr Cucrema CTaHJapTU3UPOBAHHBIX 3amanmii, | Tectsr - T
MO3BOJIAIOIIAS  ABTOMATU3HUPOBATh  NPOLELYPY
U3MEPEHMsI  YpPOBHS  3HAHUW W yYMEHHH
00yJaromerocs.

Meroguyeckue Marepualibl, ONPEACISIIONIME NPOLUEAYpPbl OLICHUBAHUS 3HAHUU,
YMEHHM, BIaJeHUI U (WJIN) OTbITa ACSITEIbHOCTH, XapaKTEPU3YIOIIUX ATAIbl (POPMUPOBAHUS
KOMITETEHIIHM.

Bonpocsl BxoaHoro kourpoJis (YO):

1. Knaccel HEOpraHMYECKUX BEILIECTB

2. Bunsl XuMn4eckoii CBI3U

3. ArperatHble COCTOSIHUS BEILIECTB

4. BHyTpEeHHssI 3HEpPIrUs

5. CKOpPOCTh XMMUYECKOW pEeaKIUn

6. BiisiHe KOHLIEHTpaIK, TEMIIEPATyPbI, JaBJICHUSA HA CKOPOCTh XUMHYECKOW PEAKIIAN

7. TOMOTE€HHBIE K T€TEPOTEHHBIE CUCTEMBI

8. Karanus

9. HeoGpatumpie u oOpaTUMBbIEC pEaKIIUH

10. Cmewmenne xumudeckoro pasHoBecus. [Tpuniun Jle latense

Bomnpocsl aJis1 oTuera no JadoparopHoi padore Nel

1.Kakue mnpubOpbl MNPUMEHSAIOTCS TPU  HM3TOTOBJICHUM  KOHIIEHTPUPOBAHHBIX
pactBopoB? [IpaBuiia sKCIUTyaTalUu.

2.KaxoBbl OCHOBHBIE MIOJIOKEHUS UHCTPYKIUU o MPUTOTOBJICHUIO
KOHLIEHTPUPOBAHHBIX PACTBOPOB C MCMOJIb30BAHUEM OIOPETOYHOU CUCTEMBI?

3.KakoBbl ~ ycnoBUST  M3rOTOBJIEHHUS, TEXHOJIOTHS, KOHTPOJIb U  XpaHEHHUE
KOHIEHTPUPOBAHHBIX PACTBOPOB Il OIOPETOYHON YCTaHOBKU?

4 Kak mpoBOJATCS pacueThl, CBSI3aHHbIE C YKpEIUIEHUEM U pa30aBiICHHEM
KOHIEHTPUPOBAHHBIX PACTBOPOB Il OIOPETOYHON YCTaHOBKU?

5. Kak npuroToBUTh KOHUEHTPUPOBAHHBIN PACTBOP MPHU OTCYTCTBUU MEPHOM MOCYIbI?

Bonpocsl 1j151 oT4eTa nmo JjadoparopHou padore Ne2

1. Uto Takoe MOHHBII OOMEH?

2. Kakue ncronb3yroTcss HOHUTHI B POLECCE BOJIONOATOTOBKHU ?

3. [lepeunciure crmocoObl pereHepai HOHUTOB?

4 Kakue wmeToAbl BOJONOJTOTOBKU SIBISIOTCS HaubOojiee MNEpCleKTUBHBIMU U
HajexHbIM? Ha30BUTE X CYILIHOCTB.

5. PaccuuTaiite 0OMeHHYI0 eMKOCTh KatnoHuTa KY-2, ecnu yepe3 ancopOLUOHHYIO
KOJIOHKY, cojepailyto 10 T 3Toro MoHuTa, NpOonmycKaau 25 J1 BOJLI OOIIEH KECTKOCTHIO
13,6 mr-,5KB/11.

Bomnpocsl a1 oTuera no JadoparopHoi padore Ne3
1.0t d4ero 3aBucHUT ajacopOupyromias CrHnocoOHOCTh aacopOeHTa W 4YeM OHa



XapaKTepu3yercs?

2. Kak nosy4aroT akTUBHbBIE yIin?

3.B xakoM BHJI€ U3rOTaBIMBAIOTCS YIUIM, IPEAHA3HAYCHHBIE JIJIS aICOPOLIMH U3 Ta30B?

4. B xakoM BUJIE M3TOTABIMBAIOTCS YIJIU, IPETHA3HAYCHHbIE 1711 a7ICOPOIMH U3 KUIIKOCTE?

5. Kak yBenanuuts ruipo(puiabHOCTD yriaeu?

Bomnpocs! pis1 oT4yera no JadboparopHoii padore Ned

1. Yto Takoe u3bmpareapHas aacoporus?

2. l[lonsipHble W anoJIIpHbIE aICOPOCHTHI.

3. O0BsicHUTE SIBJIEHUE JOCTPOUKN KPUCTAIMYECKON PEIIeTKH aIcOpOeHTa.

4. BausitHue paJinycoB HOHOB Ha UX CIIOCOOHOCTDH aJIcOpOMPOBATHCS.

5. Korpa nabmonaercst oomenHas aacopouus? I'ae ee npuMeHstoT?

3agaum Ui BHINOJTHEHUS MPAKTHYECKUX 3aHSITHIA:

1. Onpenenuth TpeOyeMoe KOJIMYECTBO aKTUBHOT'O YIJISI, BBICOTY CJIOSI aJICOPOEHTA U
auameTp ajacopOepa MepuoanYecKoro IeUCTBHS IS MOTJIOLIEHUsI TapoB OEH3MHA U3 CMECH
ero ¢ Bo3ayxom. Pacxonm mapoBoznymHou cmecu 3450 m*/a. HauanpHas KOHIICHTpALUS
6ensuna Cp=0,02 kr/m°. CKOPOCTh MAapOBO3AYIIHON cMecH ®=0,23 M/C, CUMTAsl HA MOJHOE
CEUEHHE amnmnapara, TUHaMHYecKasi akTUBHOCTh yriisl 1o OeH3zuny 7 % (Macc.), octaTouHas
aKTUBHOCTH mocie jaecopouun 0,8 % (Macc.), HACBIMHAS TUIOTHOCTb YIIIA Pyac=>00 KI/M.
[TpoaomKUTENEHOCTD IECOPOIUH, CYIIKU U OXJIAKJICHHS afcOpOeHTa COCTaBIsIET 66 MUH.

2. Tlo ONBITHBIM JaHHBIM, TPOAODKUTEILHOCTH TOTJIONICHUS TApOB XJIOPIUKPHHA
(Cq=6, /M) cI0eM aKTHBHOTO yrast Beicoto H=0,06 M 1 1uI0MIa/1b10 TIOMEPEYHOTO CEUCHUS
S=0,02 M° mpu oGbeMHoit ckopoctr V=0,03 M*/MuH cocTaBmsier =336 MuH. Ilo H30TEpME
aJICOPOIMH XIOPIMKPHHA aKTUBHOCTb YIUIs a*,=222 kr/m°. Jluamerp gactur yris dz=1,5 M.
Onpenenuth: a) KodhUIIMESHT 3aMTHOTO JekcTBuUs ciost K (oTBeT 3amucarh B MUH/M U 94/M);
0) moTepr0 BPEMEHH 3aIIUTHOTO JEHCTBUS To; B) AMHAMU4eckue Kodduimmentsl B; u By.

3. Ecnu B ycIIOBHUSX NMPEABIAYLIEN 3aa4M CKOPOCTh ITOTOKAa MAapOBO3AYIIHOW CMECH
®'=5 M/MUH, TO KaK IIPH 3TOM U3MEHSAETCA: a) KOADPUIIMEHT 3alUTHOTO ASUCTBUS cliosi; O)
MOTEpsl BPEMEHU 3allUTHOIO ACHCTBHSI; B) MPOJOKUTEIBLHOCTh TMOTJIOMICHUS [JIsl CJIOS
BeicoTor H'=0,1 m?

4. OnpenenuTh KOJIWYECTBO TEIJIOTHI, KOTOPOE BBIAEISIETCS 3a onuH nepuona (=135
MUH) TIpH aJICOpOLIUU MapoB HOIMCTOTO ATHIIa aKTUBHBIM yriieMm. [{uamerp amcopbepa 3 M,
BeicoTa cioss H=1,0 M. CkopocTh MapoBO3AYIIHOW cMecH =25 M/MHUH; HaYaJIbHAaS
konneHTparms Co=0,027 Kr/M>; KOHIICHTpAITUs CMECH Ha BbIxoje u3 ajgcopoepa C;=0,0002
Kr/M°; HACHIIHAS [UIOTHOCTH CIOS Puac=500 Kr/m°. Ha CKOJBKO MOBBICUTCS TEMIIEpaTypa
naporasoBoii cmecu (At)?

5. OnpenenuTh pabodyr0 BBICOTY KOJOHHOIO amnmapara s mpolecca riyOoKoin
OCYIIIKA Ta30B (Cmo=2,94-1()‘6 KF/MS) neonutoM Tuna NaA mpu creayromuyx yCIOBUSX:
BBICOTA HEmOABIDKHOTO cinosi 0,25 M, Co=0,01 kr/m>, cKopoCTh napoBo3aymHoro motoka (f),
OTHECEHHas K IIOJIHOMY C€4eHHIo anmapara, 0,5 cM/c, Ty,=180 mMuH, 1,,=100 mMuH.

6. B ancopOIMOHHYI0 KOJIOHHY NOCTYNaeT HENmpepbhIBHO co ckopocthio 0,5 Mm/c
MapoBO3AYIIHAs CMECh, HMEINas HadalbHYylO KoHHeHTpamuo Cg, =0,1 Kr/MC.



Konnentpanuss mnapoB mnorjomaemMoro KommnoHeHTa Ha Bbixoae C,,=0,006 K/,
[TornoieHue Npou3BOAUTCS AKTUBHBIM YTJIEM, HEMPEPHIBHO MOCTYNAIONIUM B KOJIOHHY. [laHa
u3oTepMa ajcopOIuu  TorjiomeHus BemiectBa Ha yriae  (puc. 1).  Koaddumument
macconepenadn Ky=5,1 ¢*. YToib BBIXOZUT M3 KOJOHHBI HACHIEHHEIM Ha 61 % OT cBoei
PaBHOBECHOM aKTUBHOCTU. ONpEeAeIUTh CKOPOCTh IBMXKEHUS M BBICOTY CJIOS YTJIsl B KOJIOHHE.
TecToBbIE 3a0aHUA:
Bapuant Nel
1. YUto sBiIsieTCS TOBEPXHOCTHIO KOHTakTa (a3 (OCHOBHOM 00JIaCThIO MaccooOMeHa) B
HacaJIouHbIX abcopbepax?
a) CMOYEeHHasi TOBEPXHOCTh HACAKU;
0) nepepacnpeaeuTeNnb KUAKOCTH;
B) OTNIOPHBIE PELIETKU;
T') CJIOM TIEHBI HA TaperKe.
Bapuant Ne2
1. YUto sABisieTCs TMOBEPXHOCTHbIO KOHTakTa (a3 (OCHOBHOW 00JIaCThIO MaccooOMEHa) B
TapenpuaThix adbcopoepax?
a) CMOYEHHAasi TOBEPXHOCTh HACAJKU;
0) pacnpeneauTeab KUIKOCTH;
B) CJIOH TIEHBI Ha TapEJIKE;
I) TpYyOBI.
BapuanTt Nel
2. Ilpn kakoii cxeMe aOCOPOIIMOHHBIX YCTAaHOBOK Ta3 MPOXOAUT udepe3 adcopOep CHU3Y
BBEPX, a )KUJKOCTh CTEKAET CBEPXY BHU3?
a) IPsIMOTOYHOI;
0) OIHOCTYNEHYATON ¢ YACTUYHOU PEIUPKYIIAIIHCH;
B) MHOTOCTYTIEHYATOU C PELIUPKYIISIINEH;
I') IPOTUBOTOYHOM.
BapuanTt Ne2
2. Ilpu xakoil cxeme aOCOPOIMOHHBIX YCTAHOBOK YXOJSIIMNA Ta3 COMPUKACACTCS C
KUJKOCTHIO?
a) IPsIMOTOYHOI;
0) OTHOCTYTEHYATON ¢ YACTUIHON PEIUPKYIIAIINCH;
B) MHOTOCTYIIEHYATOMN C PELUPKYISALHUECH;
I') IPOTUBOTOYHOM.
BapuanTt Nel
3. B xakux ciyyasx mpuMEHsSIETCS MPOCTasi meperoHka’?
a) TOJIBKO JIJISl pa3/IeJICHUs] CMECEH, JIETYYECTH KOMIIOHEHTOB KOTOPBIX OJJUHAKOBBI;
0) TONTBKO JUTS pa3eNICHUsI CMECEH, JIeTy4eCTH KOMITOHEHTOB KOTOPBIX CYIIIECTBEHHO Pa3JINYHBI,
B) JUISl "KUJKOCTEN U Ta30B, JETy4YE€CTh KOTOPHIX HE UMEET 3HAYEHUE;
T) IJI )KUJIKOCTEM, JIETY4ECTh KOTOPBIX HE UMEET 3HAYEHUE U JIJIsl Ta30B, JETYUYECTH KOTOPBIX
CYILIECTBEHHO Pa3JINYHBI.



Bapuant Ne2
3. Uto Takoe dierma?
a) 9TO JKUJKOCTh, BO3Bpalllaemas JJsi OpOIICHHUS] PEKTU(PUKAMOHHOW KOJIOHHBI U
B3aMMOJICHCTBUS C MOJIHUMAIOIIMMUCS IO KOJIOHHE TTapamu;
0) ocTaToK (H>KHUHN TPOIYKT);
B) pektudukar (BEpxXHHUIl MPOIYKT);
I') 3TO BOCXOASIINI MOTOK Napa U3 HIXKHEW YaCTU KOJIOHHBI.

BapuanTt Nel
4. YTo Takoe KCTPAKT?
a) UCXOIHBINA PacTBOP;
0) OCTAaTOYHBIM MCXOJHBIM pPAaCTBOP, U3 KOTOPOTO C TOM WIJIM MHOM CTENEHbIO MOJHOTHI
yAaJIEeHbl SKCTPAarupyeMble KOMIIOHEHTHI;
B) N30MpaTesIbHbI PACTBOPUTEND;
I') paCTBOP M3BJICYEHHBIX BEILIECTB B SKCTPATEHTE.

Bapuant Ne2
4. Yto Takoe padunar?
a) OCTaTOYHBIA HCXOAHBIA PACTBOP, U3 KOTOPOrO C TOW WM MHOM CTENEHbIO MOJIHOTHI
YAQJIEHBI SKCTParupyeMble KOMIIOHEHTHI;
0) UCXOIHBIN PACTBOD;
B) N30MpaTesIbHbI PACTBOPUTEND;
I') paCTBOP M3BJICYEHHBIX BELIECTB B 3KCTPArEHTE.

BapuanTt Nel
5. B kakom ciy4yae SKCTpakiMs 3aKJIIOYaeTCs B W3BICUCHUHM TBEpaod (as3wl, mpuyem
U3BJICKAEMbI KOMITIOHEHT IOCJIEOBATENIbHO PACTBOPSAETCA B KUIAKOCTH (M30HpaTebHBIM
pacTBOpHUTENEM), MPOHUKAIOIMIEH B TOPHI HCXOJHOTO CIIOKHOTO TBEPAOIrO BEILECTRa,
mudyHApYEeT K HapyKHOW MOBEPXHOCTH MOCIEAHEro M 3areM AU(PQPYHIUPYET OT STOU
MOBEPXHOCTU B OCHOBHYIO MaccCy >KUJKOCTH?
a) €CJIM U3BJIEKAEMbIi KOMIIOHEHT COJIEP>KUTCS B TOPaxX TBEPIOT0 BEUIECTBA B PACTBOPEHHOM
COCTOSIHUY;
0) eciii U3BJIEKAEMbINl KOMITOHEHT COJIEPKHUTCS B MOpaxX TBEPJOTO BEIIECTBA B Ta3000pa3HOM
COCTOSIHUY;
B) €CJIM U3BJIEKAEMBIII KOMIIOHEHT COJIEP>KUTCS B IOPax TBEPIOTO BEIIECTBA B TBEPIOM BUE;
I') €CJIA W3BJIEKAEMbI KOMIIOHEHT COJEPKHUTCS B TOpax TBEPJAOIO BEILIECTBA B JIETy4YEM
COCTOSIHUH.

Bapuant Ne2
5. B kakom ciy4yae OSKCTpakUMs 3aKJIIOYaeTCsd B HW3BICYCHUM KOMIIOHEHTA, KOTOPBIU
IUGGYHIUPYET U3 MOP TBEPIOTO BEIIECTBA B OCHOBHYIO MacCy >KMJIKOCTH?
a), €CIM W3BJIECKAEMBbIi KOMIIOHEHT COAEpPXKUTCA B IOpax TBEPAOTNO BELIECTBA B
PacTBOPEHHOM COCTOSIHUU;
0) eciu U3BJIEKAEMbIN KOMIOHEHT COAEPKHUTCS B MIOPaxX TBEPIOrO BELIECTBA B TBEPAOM BUJIE;



B) €CIIM MU3BJICKAEMBI KOMIIOHEHT COJEPKUTCS B IMOpaxX TBEPJOro BEIIECTBA B ra3000pa3HOM
COCTOSIHUU;
I') €ClId U3BJIEKAEMbIi KOMIIOHEHT COJIEPKUTCS B TOpax TBEPJOTO BEIIECTBA B JIETy4eM
COCTOSIHUH.
Bapuant Nel
6. UYepe3 kakue TPHUCIOCOONICHUS B HEMPEPHIBHO JEHCTBYIONIMX MHOTOKaMEPHBIX
azcopOepax C KHISIIIUM CIIOEM TBEpAbIE YACTHUIIBI aJcOpOeHTa CTEKaloT CO CTYIEHU Ha
CTyIIEHb?
a) nepGopUpOBaHHBIC TAPEIIKH;
0) pacnpeeuTeNbHbIC PEIIETKH;
B) TpYyOBI /IS BBIBOJIa OTPAOOTAHHOTO aJICOPOCHTA;
I') IEPETOYHBIE TPYOBI.
Bapuant Ne2
6. Uepe3 Kakue MPUCIIOCOOIEHUS B HENPEPHIBHO JEHCTBYIOIMIMX MHOTOKaMEpPHBIX
ajicopOepax ¢ KUISIIUM CI0EM Ta3 MPOXOAUT CO CTYTIEHU Ha CTYTCHbB?
a) WTyLepa JUisl 0TBOAA OTPabOTaHHOIO rasa;
0) nephoprpoBaHHbIE TAPEIKH;
B) TPYOBI JUIsl BBIBOJIA OTPAOOTAHHOTO a/ICOPOCHTA;
I') IEPETOYHBIE TPYOBI.
BapuanTt Nel
7. Andnekrprudeckas Cymka — 3TO
a) CyIllka, OCYIIECTBIIsIEMasl B 3aMOPOKEHHOM COCTOSIHUH TIPU TITyOOKOM BaKyyMe;
0) cyika, OCylIeCcTBIIsIeMasl IyTeM Iepe/laur TeIula OT TEIUIOHOCHUTENSI K MaTepuaiy depes
pa3AeISAoNLyI0 UX CTEHKY;
B) CYIIIKa, OCYIIIECTBIIIEMasl IIyTeM Iepeaadu Teria HppakpacHbBIMU JTy4aMu;
T) CyIIKa, OCYIIECTBIsIeMast ITyTeM HarpeBaHMs B IMOJI€ TOKOB BHICOKOM YacTOTHI.
Bapuant Ne2
7. CyOnumanyoHHasl Cylika — 3TO
a) CyIllka, OCYIIECTBIIsIeMast B 3aMOPOXEHHOM COCTOSIHUHM TIPU TITyOOKOM BaKyyMe.
0) cyika, OCyllecTBIIsIeMasl IyTeM Iepelaun TeIula OT TEIJIOHOCUTENsl K MaTepualy 4epes
pa3AeISAoNLyI0 UX CTEHKY;
B) CYIIIKa, OCYIIIECTBIIIEMasl MyTeM Iepeaadn Teria HHOPaKpaCHBIMU JIy4aMHu;
I') CyLIKa, OCYILIeCTBIsieMasi IyTeM HarpeBaHus B 110JI€ TOKOB BHICOKOM YacTOTBHI.
BapuanTt Nel
8. Kak Ha3zpiBaeTcsi pabouee Tej0, IpH MOMOIIM KOTOPOTO OCYIIECTBISIETCS TIEPEHOC TeTia B
XOJIOUIIBHBIX YCTaHOBKaX?
a) TEIJIOBBIM areHTOM;
0) oxJraguTeneM;
B) HarpeBareseM;
T') XOJIOAWIBHBIM areHTOM.



Bapuant Ne2
8. 3akoHuMTE Ppa3y: UCKYCCTBEHHOE OXJIaXK]ICHUE
a) CBSI3aHO C MEPEHOCOM TeIula OT Tejla C MEHee HU3KOW TeMIiepaTypoil K Teiay ¢ Oosee
BBICOKOM TEMIIEpaTypOu;
0) CBsI3aHO C MEPEHOCOM TeIjla OT Tejla ¢ Oojiee BHICOKOW TeMIIepaTypoil K Tely ¢ MEHee
BBICOKOM TEMIIEPATypOU;
B) CBSI3aHO C MEPEHOCOM TeIia OT Tejla ¢ 0oJiee HU3KOW TeMmIepaTypoil K Teiny c Oolee
BBICOKOM TEMIIEPATypOU;
I') CBA3aHO C IMEPEHOCOM TeIljla OT Tejia ¢ 0oJiee BHICOKOW TeMIlepaTypol K Teiay ¢ Oosee
HU3KOU TEMIIEPATYPOHU.
BapuanTt Nel
9. B kakoM amnmapare TEXHOJOTMYECKON CXEMbl YMEPEHHOTO OXJaXXICHUS XOJIOAWIbHBIN
areHT MpeBpallaeTcs U3 napa B >KMJIKOCTh?
a) B KOMIIPECCOPE;
0) B KOHJICHCATOPE;
B) B JIpocCCelIC;
I') B HCTIapUTETIE.
Bapuant Ne2
9. B kakoM anmapare TEXHOJOTMYECKON CXEMbl YMEPEHHOTO OXJIaXXIECHUS XOJOAWIbHBIN
areHT MpeBpallaeTcs U3 KUAKOCTH B map?
a) B KOMIIPECCOPE;
0) B KOHJICHCATOPE;
B) B Apoccerie;
') B UICIIApUTEJE.
BapuanTt Nel
10. IpoGnenue TBEpAbIX U XPYIKHX MaTEpPUAIOB TPOU3BOISAT
a) pa3IaBIMBaHUEM, UCTUPAHUEM U YIIapOM;
0) pa3naBivBaHUEM, pacKajblBAHUEM U UCTUPAHUEM;
B) UCTUPAHUEM, PACKAJILIBAHUEM U YIAPOM;
T') pa3aBIMBaHUEM, PACKATIbIBAHUEM U YIAPOM.
Bapuant Ne2
10. JIpobnenue TBEpABIX U BSI3KUX MPOU3BOJIST
a) UICTUPAHUEM U YJIapOM;
0) pa3naBIMBaHUEM U UCTUPAHUEM;
B) HCTUPAHHUEM U PACKaJIbIBAHUEM;
I') pa3JaBiIMBaHUEM U YIAPOM.



OHCHI/IBaHI/Ie CTyACHTa Ha 3K3aME€HE€ 110 AJWCHUIIIIMHC «Texnonorus PCaKTUBOB U
0c000 YHUCTHIX BCIICCTB»:

Baibl
(uToroBoit OcBoenue
. . . TpedoBanus K 3HAHUAM
PEUTHHIOBON | KOMMeTeHIMii
OLIEHKH)
100-85 [IpoxBunyThIii | OTBETH Ha MOCTABJICHHBIC BOMPOCHI MOJTHBIC, YETKHE M Pa3BEPHYTHIE.
YPOBEHb Pemienust 3amad  JOTMYHBIL, JOKa3aTelbHbBl M JAEMOHCTPHPYIOT
AQHAIUTUYECKUE U TBOPUECKHUE CIOCOOHOCTH CTY/ICHTA.
84-70 Cpennuii JlaroTcst 1OJIHBIE OTBETHI HA IIOCTABJICHHbIE BONpPOCHL. IlokaszaHo
YpOBEHb YMEHHE BBIJCNATh MPUYUHHO-CIEACTBeHHbIE CBsi3U. [lpu perenun
3aJa4 JONYIICHbl HE3HAYMTEIbHbIE OIIMOKH, WCIPABICHHBIE C
MOMOUIBIO «HABOSIIIKX» BOIIPOCOB MPENOo/1aBaTesl.
69-60 bazoBbrit OTBeThl Ha BOMPOCHI U PEIICHUS MOCTABJICHHBIX 3a/1a4 HEJIOCTaTOYHO
YPOBEHb nonHble. Jlorrmka W MOCIENOBATENbHOCTh B PEIICHHM 337a4 MMEIOT
HapylieHus. B oTBeTax oTCyTCTBYIOT BBIBOJIBL.

Crynent, monyuuBiui meHee 60% OT MakCHUMabHOTO 0ajuia 3a pa3aen AUCIUTIIHHBI
WU TIPOMEKYTOUHYIO aTTECTAIIMIO, CAMTACTCSl HEATTECTOBAHHBIM I10 JAHHOM JUCITUTLIINHE.

HToroBas olleHKa BBICTABIISICTCS ITyTEM TIEPEBO/Ia HAOPAHHBIX OAJIJIOB B COOTBETCTBUH
CO CJIeIyIOleH TabauIei:

Onenka 1o 5-6ayuTbHOM mIKae Cymma 6anios 3a paspemst u Onenka ECTS
9K3aMeH

5 — «omauuno» 90-100 A
85-89 B
4 — «xopouto» 75-84 C
70-74 D

3—«o » 65-69
(VOOBIEeMBOPUMENLHO 60-64 E
2 — «Hey0061emeopUMenbHO» Menee 60 F

YueOHO-MeTOAUYEeCKOE U HHPOPMALTMOHHOE o0ecriedyeHHue Y4eOHOM TUCIUTIIUHbI
OcHoBHas nuTeparypa:

1. Cubapos, JI. A. Karanus, kaTaIUTHYECKHUE TPOIIECCHI K PEAKTOPHI: YueOHOE ITocodue
/ . A. Cubapos, 1. A. CmupHoBa. — 2-¢ u3a., crep. — Caunkr-IletepOypr : Jlans, 2021. —
200 c. — ISBN 978-5-8114-2158-9. — TekcT : »neKkTpoHHbIN // JlaHb : 3IEKTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/169060 .

2. XuMu4eckasi TeXHOJOTHS HEOpraHWyYecKux BemecTB : ydeOHoe mocodbue / T. TI.
AxmetoB, B. M. byceirun, JI. I'. T'aiicun, P. T. AxmertoBa ; nmox peaakiueit T. I'. AxmeToBa.
— 2-¢ m31., crep. — Cankr-IlerepOypr : Jlans, 2019. — 452 ¢. — ISBN 978-5-8114-3882-
2. — Texkct : snexrponnbit // Jlaub : snexkTpoHHO-OMOMMOTEYHass cuctema. — URL:
https://e.lanbook.com/book/119611.

3. bapanos, JI. A. Ilpouecchl u anmapaTbl XMMHUYECKOHM TEXHOJOTHMU : Y4eOHOe
nocooue / JI. A. bapanoB. — 3-¢ uzna., crep. — Cankr-IletepOypr : Jlanb, 2020. — 408 c.
— ISBN 978-5-8114-4984-2. — TekcT: 31eKTpoHHBIN // JIaHb : 3IeKTPOHHO-OMOIMOTEeYHAS
cuctema. — URL: https://e.lanbook.com/book/130186.
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JlomoHUTEIBHAS TUTEPATYpA:

4. AnexcanmpoBa, J. A. Heopranumdeckas XxuMmus. TeopeTHYecKHE OCHOBHI U
1a0b0paTOPHBIN MPAaKTUKYM : yueOHuK / D. A. Anekcanaposa. — 3-e¢ u3., crep. — CaHKT-
ITerepOypr : Jlanp, 2020. — 396 c. — ISBN 978-5-8114-3473-2. — TeKcCT: 3J€KTPOHHBIN//
Jlans : anexTpoHHO-OMOMMoTeuHas cucrema. — URL:https://e.lanbook.com/book/130569.

5. 3yboa H.I'. BnmsHue kaTanu3aTOpoB Ha CKOPOCTh XHMHUYECKON peakiuu /

Meroanueckue yka3zaHus K BRITOTHEHUIO JabopaTopHbIX pad. Ampobamwsi, 2020.

6. 3yboBa H.I'. Ouenka XMMHYECKOW aKTUBHOCTH Kartaiu3aropa / Merogudeckue
yKa3aHUsI K BBITIOJIHEHHUIO JIabopaTopHBIX pad. Anpobarus, 2020.

7. 3yooBa H.I'. AncopOuuonHble cBoMcTBa yriisi / Meroauueckue yka3aHUs K
BBHITIOJTHEHUIO JIaOopaTopHBIX pad. Anpobartus, 2020.

8. 3ybora H.I'. WMzbmparenpHOCTH amcopOimu / Meroaudeckue ykKa3aHUS K
BBITIOJTHEHUIO TTPaKTUUeCKuX pad. Anpobarus, 2020.

9. 3y6oBa H.I'. Ompenenenre coaepkaHne KaTHOHOB KOOAJIbTa B aJCcOPOMPOBAHHOM
pactBope / Meroanueckue ykazaHusl K BBIIOJHEHUIO JaOopaTOpHbIX pad. Anpodarnws, 2020.

10. 3yb6oa H.I'. Pacuer »Hepruum akTHBAIMM KaTaJIUTHYECKOTO mporecca /
Meroanueckue ykazaHus K BBIIOJHEHUIO MTpakTUuYeckux pad. Ampoodanus, 2020.

11. 3yboa H.I'. Pacuer npou3BOAUTETHLHOCTH Karanuzatopa / MeTtoauyeckue
yKa3aHus K BBIIOJIHEHHUIO TpaKkTUYecKux pad. Anpobanus, 2020.

12. 3y6oBa H.I'. PacueTsl kaTanIUTHYECKUX MPOLIECCOB U PeakTopoB / MeToauyeckue
YKa3aHUA K BBITOJIHEHUIO IPAKTHUECKUX pad. AmpoOarus, 2020.

13. 3y6oBa H.I'. PacueTsl ancopOIIMOHHBIX MPOIECCOB U PEakTOpoB / MeToaudeckue
yKa3aHUs K BBIIOJTHEHHUIO TPaKTUYeCKUX pad. Ampobarus, 2020.

14. Kypnan «Tpynet BI'MY. XuMus u TEXHOJOTHS HEOPTAHMYECKHX BEIIECTBY». -
Pexum noctyna: https://e.lanbook.com/journal/2484

IIporpammHoe odecnieyenue u UHTEepHET-pecypcehl:

[Ipomecc peanmzanuu 00pa3oBaTENbHOW TpOrpaMMbl OOECHeYeH HEOOXOAUMBIM

KOMILJIEKTOM JIMIIEH3UOHHOTO porpaMMHoro obecneuenus: « Wordy», «Power Painty.
MarepuajibHO-TEXHHYECKOe o0ecneyeHue y4eOHOM M CUUIITIMHbI

JIeKUMOHHBIE  3aHATHS  HPOBOIATCA B CIEHMAIM3UPOBAHHBIX  AyIUTOPHSIX,
OCHALCHHBIX MYJIbTHUMEIUHHBIM 000pyAoBaHueM. [IpakTuueckue 3aHATHS MPOBOASATCS B
ATUX JK€ AayJUTOpPHSX C I[IOCEIleHHWEM JabopaTopuii, OCHAIIEHHbIX CTaHIApPTHBIMU
KOMIUIEKTAMH OTEUECTBEHHBIX U 3apyOECKHBIX MPUOOPOB U YCTAaHOBOK. MyIIbTUMEIUIHBIN
KypC JIEKI[UH, BUACOPUIbMbI, MAKEThI U TUIAKATHI.

Y4eOHO-MeTOAUYECKME PEKOMEHIALMY VISl CTYJAE€HTOB

1. Ykazanus 1151 IpOCTyIIMBaHUS JISKIIUI

[lepen HauanoM 3aHATHM BHUMATEIBHO O3HAKOMUTHCS C Y4YEOHBIM IJIAHOM
MIPOBEICHMSI JIEKIIUI U CIIMCKOM PEKOMEHI0BAHHOM JIMTEPATYPHI.

Ilepen mocemieHneM O4YEepeaHON JIEKUMU OCBEKUTH B MAMSITH OCHOBHBIE KOHLEILNN
NpoiJeHHOro paHee Marepuana. I[loaAroroBuTh mpU  HEOOXOIMMOCTH  BOIPOCHI
npenojasarento. He Hago onacatbes, 4TO BOMPOCH! MOTYT ObITh TPOCTHIMHU.
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Ha nexuuu ocCHOBHOE BHHUMAaHHE CIIEAYET yAEIATh He (hopMyliaM U MaTEeMaTUYECKUM
BBIKJIaJIKaM, a COJICP’KAHUIO U3y4aeMbIX BOIIPOCOB, ONIPEIEIICHUAM 1 ITIOCTAHOBKAM 3a/ady.

B mnpouecce u3yuyeHus JEKIMOHHOTO Kypca HEOOXOAMMO MO BO3MOXXHOCTHU YacTO
BO3BpAILIATECA K OCHOBHBIM TMOHSTHUSIM M METOJAaM peIIeHUs 3a1ad (37eCh BO3MOXKEH
BBIOOPOYHBIN KOHTPOJIb 3HAHUHN CTYICHTOB).

XKenarenbHO MCHOJB30BATh KOHCIEKTHI JICKIIUM, B KOTOPBIX UCHOJIb3YETCSl MPUHSITAs
MpernoiaBaTesieM cucTeMa 0003HauYeHUH.

Jlist 6onee moapoOHOro M3ydeHUs Kypcea clieqyeT paboTaTh ¢ PEKOMEHIOBAaHHBIMU
JUTEPATYPHBIMU UCTOYHUKAMHU U BHOBb MOSIBISIOIIMMUCS HCTOYHUKAMU.

2. Yka3aHus IJ1s y4acTUsl B IPAKTUYECKUX 3aHATUAX

Ilepen mocemieHMeM MPAKTUYECKOTO 3aHATHS YACHUTH TEMY M CaMOCTOSITEIIbHO
M3YUYUTh CBSI3aHHBIC C HEW TMOHATHS U METOHbl peulieHus 3anad. llepen pemienuem 3agau
aKTUBHO y4acTBOBATh B OOCYXJEHUU C MPENOJAaBaTeIeM OCHOBHBIX MOHSTUMN, CBSI3aHHBIX C
TEeMOM MPaKTUYECKOro 3aHsATUs. B mporecce pelmieHus 3ajad BECTU JUCKYCCUIO C
npernojaBareyieM O MPaBUILHOCTH MPUMEHEHUsS] METOAOB UX pemieHus. [1o Bo3MOXKHOCTH
CaMOCTOSITENIbHO JIOBOJUTH PEIICHHUE MpEIaraéMbiX 3a1ad 10 OKOHYATEIbHOro urtora. B
KOHIIE MPAKTUYECKOTO 3aHSTHS MPU HEOOXOJUMOCTH BBIICHUTH Y IMPEINOAaBaTENsI HESCHBIC
BOMpochl. OCHOBHBIE PE3YJIHTATHI BBHITIOJIHEHUS pa0OThl HEOOXO0IMMO pacleyaTath.

3. Yka3zaHus [uisl BBIIOJIHEHUS 1a0OpaTOPHBIX paboT

Cobmrogate  TpeOoBaHUS TEXHMKM O€30MacCHOCTH, I YEero MIpociayllaTh
HEOOXOJIUMBbIE Ppa3bSICHEHHS O TMPABUILHOCTUH TMOBeACHUS B Jiabopatopuu. Ilepen
BBITIOJTHEHUEM J1a00paTOpHOM pabOThI MPOBECTH CAMOCTOSITEILHO MOJTOTOBKY K pabote
M3YYUB OCHOBHBIC TEOPETUYECKHE TIOJIOKEHUS, 3HAHUE KOTOPHIX HEOOXOAUMO IS
OCMBICJIEHHOTO BBITIOJIHEHUSI pa00Thl. B mpoiiecce BhIMOMHEHUsT pabOThI CIEAYET MOCTOSHHO
oOIIaThCs C TMpernojaBaTesieM, HE JOMyCKas MO BO3MOXKHOCTH HEMPABWIBHBIX JIEHCTBUIA.
OcHOBHBIEC pe3yJIbTaThl SKCIIEPUMEHTOB HEOOXOIUMO 3a(UKCUPOBATh B NMMHUCHbMEHHOM BHJIE.
IIpu cnaye 3adeta o padoOTe MOATOTOBUTH OTUET O MPOJACIIAHHON padoTe, T/ie NOKHBI ObITh
OTPa’KEHbI OCHOBHBIC PE3YJIbTATHI U BBHIBOJIBI.

4.Yxa3aHusl 1JIs BBIIIOJHEHUS] CAMOCTOSITEIbHON pabOThI

[Tonyunts y mnpenojaBaTensi 3aJaHUE W CIHCOK PEKOMEHIOBAHHON JIUTEPATYPBHI.
N3ydeHne TeopeTHUeCKUX BOMIPOCOB CIEAYET MPOBOAUTH 110 BO3MOKHOCTH CAMOCTOSITEBHO,
HO TIpU 3aTPyAHEHUSX oOpamarbes K mpenojaBaresnto. [loaroroBUTh MUCbMEHHBIA OTYET O
npojieanHo pabote. Ilpw BeIMOTHEHWH (QPOHTAIBHBIX 3aJaHUNA 1O YCMOTPEHHUIO
npernojaBaresis padboTa MOXKET ObITh OIlcHEHa 0€3 MUChbMEHHOr0 OTYeTa Ha OCHOBE OTBETOB
Ha KOHTPOJIbHBIC BOIPOCH], TPU YCIOBHUM AaKTHUBHONW CaMOCTOSATEIBHOU pPabOTHI.
[ToaroToBUTH OTBETHI HA KOHTPOJILHBIE BOIIPOCHI.

MeToauveckue peKOMEHAALMH Ui IIpenogaBareien

1. Ykazanus 115 IpoBeACHUS JICKIIUI

Ha mepBoii BBOIHOM JEKIHUK CAENaTh OOMIMil 0030p COoAepKaHUsS Kypca U OTMETHUTH
HOBBIE METOJbl M MOJXOJbl K PEIICHUIO 3a/lad, pacCMaTpPUBAaEeMbIX B KypcCe€, OBECTH [0
CTyJI€HTOB TpeOoBaHUs Kadeapbl, OTBETUTH Ha BOIIPOCHI.



[Ipy mOATOTOBKE K JEKIIMOHHBIM 3aHSITHSIM HEOOXOJUMO MpOAYyMaTh IUIaH €ro
IPOBEJICHUS, COJICP)KAHUE BCTYIHUTEIHHOM, OCHOBHOM M 3aKJIIOUUTEILHOW YacTH JICKIWH,
03HAKOMHUTHCSI C HOBUHKaMHM Y4Ye€OHOW M METOJAMYECKON JUTepaTyphbl, IMyOJIHKaAIMIMU
NEePUOJAMYECKON TeUaTh MO TEeME JICKIMOHHOTO 3aHATHSA. YTOYHUTH IUIAH TMPOBEIACHUS
MPAKTUYECKOTO 3aHATHSL MO TeMme JeKuuu. llepen u3noxkeHueMm TEKYIIEro JIEKIIMOHHOTO
Marepualia HalOMHUThL 00 OCHOBHBIX UTOTAX, JOCTUTHYTHIX Ha MpeAbIAymuX Jeknusax. C
ATON 1eJIbI0 3aJaTh HECKOJIbKO BOMPOCOB ayJAUTOPUU U OCYIIECTBUTH BBIOOPOUHBIN
KOHTPOJIb 3HAHHS CTYICHTOB.

B Xone neKIumoHHOTO 3aHATHS IperojaBarellb JOMKEH Ha3BaTh TeMy, y4eOHBIC
BOIIPOCHI, 03HAKOMHUTbH CTYJCHTOB C MEPEUYHEM OCHOBHOM U JOTOJHUTEIBHOM JUTEpaTyphl
o TeMme 3aHsATUs. PackpeiBas cojepkaHue y4eOHBIX BOIPOCOB, aKIEHTHPOBATh BHUMAaHUE
CTYyJICHTOB Ha OCHOBHBIX KATETOPWsIX, SBICHHUSAX U TIpoleccax, OCOOCHHOCTSAX WX
MpOTEKaHUsl. PacKpbIBaTh CYIIHOCTh U COJIEPKAHUE PA3IMUYHBIX TOYEK 3PEHUS] U HAYYHBIX
MOJX0/I0B K OOBSICHEHUIO T€X WJIM UHBIX SIBJICHUN U MPOIECCOB.

Cnemyer aprymMeHTHpPOBAHO OOOCHOBAaTh COOCTBEHHYIO IIO3MIIMIO TIO CIOPHBIM
TEOpEeTUYECKMM BompocaM. [lpuBoauTh TIpUMEphl. 3aJaBaTh MO XOAY H3JI0KEHUS
JIEKIIMOHHOTO Marepuaia pUTOPUYECKUE BOIPOCH M CaMOMY JaBaTh Ha HUX OTBET. ODTO
CITIOCOOCTBYET aKTHBH3AIMU MBICIUTEIBHON JEATCIIbHOCTH CTYJICHTOB, TMOBBIIMICHUIO WX
BHUMaHUSI M HHTEpEca K MaTepuaily JEKIUH, €€ cojepxaHuto. lIpenomaBarens MOKEH
PYKOBOJIUTH pPabOTOM CTYJEHTOB II0 KOHCIEKTUPOBAHUIO JIEKIIMOHHOTO MaTepuana,
MOAYEPKUBATH HEOOXOJUMOCTh OTPAKEHUSI B KOHCIIEKTAaX OCHOBHBIX MOJIOKEHUHN U3ydaeMoun
TeMbI, 0CO0O0 BBIJENSSA, KaTeroOpHalbHBIM amnmapar. B 3akiio4uTEeNbHONM YacTH JICKLHU
HEO00X0IMMO C(HOPMYIHPOBATH OOIIHE BBIBOBI IO TEME, PACKPHIBAIOIINE COJICP)KAHHUE BCEX
BOIIPOCOB, TIOCTABJICHHBIX B JeKIHH. OOBSIBUTH IUIAH OYEPETHOTO MPAKTHUECCKOTO 3aHSATHSA,
JaTh KPAaTKUE PEKOMEHJAIMU T10 MOJATOTOBKE CTYJIEHTOB K 3aHATHIO. ONpeaeanTh MECTO U
BpeMsI KOHCYJIbTAllUM CTYACHTaM, IMOXEJIaBIIUM BBICTYIUTh Ha MPAKTHUYECKOM 3aHSATUU C
noknanamMu U pedeparamu. Ha mocneaneil nekuuu yaenutbh Bpems st o030pa Hambosee
BAXKHBIX TMOJIOKEHHM, pACCMOTPEHHBIX B KypCe.

2. YKa3zaHus s NPOBEAEHUS PAKTUYECKUX 3aHATHIM!

YeTko 0003HAUUTH TEMy IMpakTHdecKoro 3aHsATHs. OOCyIWTh OCHOBHBIC ITOHSTHS,
CBsI3aHHBIC C TEeMOW 3aHATHS. B mpoiiecce pemieHus 3a1a4 BECTH AUCKYCCHIO CO CTYJICHTaMU
O TPaBWJIBHOCTH TMPUMEHEHUSI TEOpPETHUYECKUX 3HaHWi. OTMeuaTh CTYACHTOB, Haubojee
AKTUBHO Y4YaCTBYIOIIMX B PEIICHUM 3aJa4 U JUCKYyCCUAX. B KOHIIE MPAaKTHUYECKOIO 3aHSATHUS
3a/1aTh ayIMTOPUU HECKOJIBKO KOHTPOJIBHBIX BOIIPOCOB.

3. Ykazanus 1151 TpoBeeHUS JTA0OPATOPHBIX 3aHSITHH.

CoOmonath TpeOOBaHMS TEXHUKM OE30MACHOCTH M TPOBOJUTH HEOOXOIUMBIE
pa3bsCHEHHUs] O TMPAaBWIBHOCTH TIOBeICHHMS B Jjaboparopuu. llepen BBIMOJHEHHEM
nabopaTopHO# pabOTHI MPOBEPUTH CTENIEHh TOTOBHOCTH CTYJIEHTOB, HAIOMHUTH U OOCY/IHTH
OCHOBHBIE TCOPETHUYECKHE ITOJIOKCHHMS, 3HAaHHE KOTOPHIX HEOOXOJMMO JIJII OCMBICICHHOTO
BBITIOJIHEHMSI pa0oT. B mporiecce BhIMOMHEHUS pabOTHl CIAEAYET MOCTOSHHO OOIIAThCS CO
CTyJI€HTaMHU, HEe JOIMyCKas IO BO3MOXXHOCTU WX HENPaBWIbHBIX JAcicTBHi. TpebOoBath,



4YTOOBl OCHOBHBIE PE3YJbTaThl SKCIEPUMEHTOB ObLIM 3a(pUKCUPOBaHbl CTYACHTaMU B
nucbMeHHOM Buje. [lpu npueme 3auera no pabote TpeOOBATh OTYET O NPOAEIAHHON padoTe,
I71€ JOJDKHBI ObITh OTPayK€Hbl OCHOBHBIE PE3YJIbTAaThl U BHIBOJIBI.

4.Yxa3aHus 110 KOHTPOJIIO CAMOCTOATEIbHONU pabOThI CTYIEHTOB

[To ycMoTpenuto npernogaBatess 3aJJaHue Ha CaMOCTOSITEIbHYIO0 pa00OTy MOXKET OBITh
WHAUBUAYAIbHBIM WM (PpoHTanbHBIM. [Ipu uCHoONb30BaHUU HMHIUBUAYATBHBIX 3aaHUMN
TpebOBaTh OT CTYJEHTAa MHUCBMEHHBIA OTYET O NpoAenaHHOW padore. [Ipm nmpumeHeHUH
(GpOHTaNbHBIX 33aJaHUIl BECTU KOJUIEKTUBHBIE OOCYKIEHHS CO CTYJEHTaMU OCHOBHBIX
TEOPETHYECKUX MOJIOKEHHUI. C 1Eenbl0 KOHTPOJISI Ka4eCTBa BBIIOJHEHHSI CaMOCTOSATEIIBHON
paboThl TpeOOBaTh MHAMBHUIYaAJIbHBIE OTYETHI (JOMYCTUMO BMECTO HMUCBMEHHOIO OTYETa
IPUMEHATh UHAUBUIYaJIbHbIE KOHTPOJIbHBIE BOIIPOCHI).

[Iporpamma coctaBiieHa B cooTBeTcTBUM C TpeOoBanusmu OC HUAY MUDU u
y4€OHBIM TJIAHOM OCHOBHOM 00pa3oBaTeIbHOM MPOTrpaMMbl MO HAMPABICHUIO MOJITOTOBKHU
18.03.01 «XumMu4yeckasi TEXHOJIOTUI.

Pabouyro mporpamMmy coCTaBHII | ,{///[/ ’ noueHt, Cununpbina 1.H.

Penensenr ~ JIOLEHT, | 'epacumoBa B.M.
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[Tporpamma ogobpena Ha 3acenanun Y MKH 18.03.01 «XuMuueckast TEXHOJIOTHS OT
15.11.2021 rona, mpotokomn Ne 2.

J~
[Ipencenarens yueOHO-METOIMYECKON KOMUCCUU v Yepnora H.M.



