banakoBckuii HH)XEHEPHO-TEXHOJIOTUYECKUN HHCTUTYT — duiiai denepaabHOro
roCcyJIapCTBEHHOTO aBTOHOMHOT'0 00Pa30BaTeIbHOTO YUPEKACHUS BBICIIIETO 00pa30BaHUs
«HanuoHanpHbIN UCCIEN0BATENBCKUH sAEpHbIA YHUBEPCUTET « MU DI »

@aKyapTEeT AaTOMHOW SHEPTETUKHU U TEXHOJIOTUI
Kadenpa «Pu3uka u ecteCTBEeHHOHAYYHbIE AUCLUITIIUHBI»

PABOYASA ITPOT'PAMMA
110 IUCLUIUINHE «XUMHUYECKas TEXHOJIOTHUs HEOPTaHUYECKUX BELIECTB.
Karanmtnueckue u coseBble MPOLIECCHD)

HanpasieHusi nOAr0TOBKHU
«18.03.01. Xumuueckas TEXHOJIOTHI

OcHoBHad npodeccHoHaIbHAA 00pa3oBaTe/bHasd NPOorpaMmMa
«XuMHUYECKask TEXHOJIOTHS HEOPraHUYECKUX BELIECTB)
Kpasmmduxkanus BbINyCKHUKA

bakanasp

®opma 00y4eHust
3aouHas

baiakoBo



esb 0cBOCHUSA IMCHUNIMHBI

[ens mpenopaBaHusl TUCUUILIMHBI SBISAETCA MOJyYEHHE 3HAHUM, HEOOXOAUMBIX IS
IUIOJJOTBOPHOM  TBOpYECKOM JesTerabHOCTH OakamaBpa. [ucuunimmHa «XuMUYecKas
TEXHOJOTHS HEOPraHMYECKUX BelecTB. KaTaauTuyeckue U COJIEBBIE  IMPOLECCHI»
(GOPMHUPYIOT TEXHOJIOTHYECKOE MHPOBO33pPEHHE OaKalaBpOB [JIi WX MPOW3BOACTBEHHO-
TEXHOJIOTHYECKON U MTPOCKTHO-KOHCTPYKTOPCKOU MPoheCCHOHATBHON NeATETLHOCTH.

3agaun MU3y4YeHUS AUCHUIUIMHBI W3YYEHHUE OCHOBHBIX PEAKIMOHHBIX MPOIECCOB,
o0lMX 3aKOHOMEPHOCTEH XUMHUYECKHUX TMPOIECCOB W  MPUHILMUIOB  OpraHU3aluu
IPOU3BOJICTBA CEPHOM KHCIOTBI, €r0 HEPAPXUYECKOW CTPYKTYPbI, METOABI OLEHKH
3¢ (PeKTUBHOCTH TPOU3BOJACTBA. bakaiaBp Mo JUCHUIUIMHE «XHUMHUYECKas TEXHOJIOTHS
HEOPraHMYECKUX BEHIECTB. KaTaluTHUUeCKWEe U COJEBBIE NPOLECCHD) JOJKEH peIlaTh
Mpo)eCCHOHANIBHBIE 3aJla4d B COOTBETCTBHH C IPOU3BOJCTBEHHO-TEXHOJOTUUYECKOH,
HAaYYHO-HUCCJIEA0BATEIIbCKOM, OpraHU3aIlMOHHO-YPABICHYECKON u MPOEKTHOM
NEATEIIbHOCTHIO.

N3yueHne AUCHUIUIUHBI TIOHDKHO OCHOBBIBATHCS Ha CIEAYIOMIUX MPO(ECCHOHATBHBIX
CTaHJapTax:

- 26.001. Crenpayiict 1Mo 0OECHeYEHUI0 KOMIUIEKCHOTO KOHTPOJIS IPOM3BOJICTBA
HaHOCTPYKTYPUPOBAHHBIX KOMITO3UIIMOHHBIX MATEPHUAJIOB;

- 26.004. CrienpaymcT MO TPOU3BOACTBY BOJOKHHUCTBIX HAHOCTPYKTYPHPOBAHHBIX
KOMIIO3UIIMOHHBIX MaTEepUaJIOB.

Mecto nucuuninubl B ctpykrype OOII BO

Kypc «Xumuyeckass TEXHOJIOTHMS HEOPraHMYECKMX BemecTB. Karaimnthueckue wu
COJIEBBIE TMPOIIECCHD CBSI3aH ¢ HEOOXOIUMOCTBIO 3HAHWW OCHOB OOINEH M HEOPTraHUYECKOM
XUMUH, aHAJUTHYECKOM XUMUU U (U3HKO-XUMHUUYECKHMX METOJIOB aHalu3a, oOIei
XUMUYECKON TEXHOJOTHUH, TEXHOJOTMHM KaTajJu3aToOpoB M aJCOPOEHTOB, MPOIECCOB U
arrapaToB XMMUYECKOM TEXHOJIOTHHU, IIMPOKOE HCIOJIb30BaHUE, KOTOPHIX HE TOJBKO JAET
BO3MOXHOCTh Han0OJee TOYHO BBIPA3UTh TEOPETUUYECKUE 3aKOHOMEPHOCTH, HO U SIBIISICTCS
HEOOXOJIMMBIM MHCTPYMEHTOM MX YCTAHOBJICHUS. TeopeThueckue 3HAHUS U MPAKTUYECKUE
HAaBBIKH, TTOJTYYEHHbIC CTYJEHTAMH NPU U3YYEHUU NUCIHUIUIMHBI « XUMHUECKas TEXHOJIOTH
HEOpraHWYeCKUX BemecTB. KaTanuTuueckue UM COJIEBBIE IMPOIECCHD», JOKHBI OBITH
HCIIONB30BaHbl B MpOLIECCE U3YYEHUs Tnocieayrmmx aucuumiauH: «Pecypco- u
HEProcOepeKeHNEe B TEXHOJIOTHH HEOPTaHUUECKHUX BEIIECTBY, « DKOJIOTHUECKHUE MPOOIEMBI
OCHOBHOW XMMHUYECKOU MPOMBINIJIEHHOCTHY, «PacdeT u BBIOOp MaTEepHaIOB U 000PYI0BAHUS
MIPU TIPOCKTUPOBAHUM.

[Tocne u3ydeHus MUCUMIUIMHBI BBIMTYCKHUKH JIOJKHBI OBITH TOTOBBI K BBIMOJHEHUIO
CIEAYIOIIUX TPYAOBBIX (PYHKIIHIA:

- A/06.6. Pa3paboTka mpemsioKeHU MO KOMIUIEKCHOMY HCIOJIb30BAaHUIO CHIPhSl H
YTUJIN3AIUU OTXOJ0B TPOU3BO/ICTBA;

- D/01.6. CoBepiieHCTBOBaHHE TEXHOJIOTHH, MEXaHU3aIusl M aBTOMAaTH3aIlus
MIPOU3BOJICTBEHHBIX MPOLIECCOB;



- A/01.6. IlpoBeneHue aHamu3a ChIpbs, MOAYy(GaOpPUKATOB M TOTOBOH MPOIYKIIUU

IMPONU3BOACTBA HAHOCTPYKTYPHPOBAHHBIX KOMIIOSUIIUOHHBIX MaTCpHUaJIOB.

Komnerenuuu odyyaromerocsi, popmupyemMmbie B pe3y/ibTaTe 0CBOCHUS M CHUILTUHBI
B nporecce ocBoeHus1 TaHHOW TUCHUIUIMHBIL Y CTyJeHTa (DOPMUPYIOTCS CIEAyIOIIne

KOMIICTCHIINU:

— npodecCuOHaIbHBIC

Ko xomnereHuumn

HaumenoBanue KOMIICTCHII N

Nupukatopel JOCTHXKEHUS KOMITETCHIIUU

[K-2

CIOCOOCH MCIOJB30BATh 3HAHHE
CBOWCTB XUMHUYECKUX AJIEMEHTOB,
COCIMHEHUM U MAaTepUajIOB Ha UX
OCHOBE JIsI PEIICHUS 3aa4
npodeccrnoHabHOM
JeSITeTbHOCTH

3-I1K-2 3HaTh CBOMCTBAa XUMHYECKHUX
3JIEMEHTOB, COSTMHEHUN U MaTEPHAJIOB
Ha X OCHOBE JIJIsI COOJII0ICHUS
TEXHOJIOTHYECKOTO periiaMeHTa

V-IIK-2 YMeTh HCI0/I1b30BaTh 3HAHUS
CBOMCTB XMMHYECKUX DJIEMEHTOB,
COCIMHEHUI 1 MaTepuajoB Ha UX OCHOBE
JUISL PEIlIeHUs 3a]1a4 110 BBITYCKY
MPOJIYKIIUU B CTPOTOM COOTBETCTBUU C
TEXHUYECKUMHU TPEOOBAHUSIMU

B-IIK-2 Bnanerp HaBbIKaMu pa3pabOTKH
MPEIIOKEHHS TI0 KOMILIEKCHOMY
UCIIOJIb30BAHUIO CHIPBS U YTHUIIM3AINH
OTXOJIOB MPOU3BOJICTBA

[K-7 CIOCOOCH MPHUHUMATh 3-11K-7 3HaTh TEXHOJIOTUU U CUCTEMBI
KOHKPETHBIE TEXHUYECKUE 9KOJIOTMYECKOT0 MEHEIKMEHTA ITPU
pelieHus npu pazpadboTke IIPOBEICHUM UCTIBITAHUN C
TE€XHOJIOTMYECKUX MPOLIECCOB, MCIIOJIb30BAaHUEM TEXHUYECKHUX CPEICTB
BbIOMpaTh TexHUYeckue cpencta | Y-IIK-7 YMeTh BeINONHATH paboThI 110
U TEXHOJIOTHH C yYETOM cOOpy 1 HAKOIUICHUIO JAHHBIX MPH
9KOJIOTMUYECKUX MOCIEICTBUN UX | pa3pabOTKe TEXHOJIOTUYECKUX MPOLIECCOB
IIPUMEHEHHUS B-I1K-7 Bnaners HaBbIkamMH BbIOOpa
TEXHUYECKUX YCTPOMCTB U TEXHOJIOTUH C
Y4€TOM JKOJOTUYECKUX MOCIEICTBUNA UX
MIPUMEHEHHSI JUIsl TOATOTOBKH IIPOEKTA
I1aHa MEPOIIPUATUH 10 UCIIOJIb30BAHUIO
CBIPbA B IOIIOJIHUTEIIBHBIX
MIPON3BOJICTBEHHBIX LEIAX
3a)1aqn BOCIIUTAHUS, P€AIN3YEMBIC B PaMKaX 0CBOCHUA TUCHHUIIINHBI
. Hcnons3oBanue Bosiieuenue B
Hanpasnenune/ | Co3nanue ycrnoBuid,
e 06eCIEeHHBAIOINX BOCIHTATENBHOTO NIOTEHIHANA | PaSHOTLIAHOBYIO BHEY4EOHYIO
y4eOHOM TUCIUILIUHEI JeATEIbHOCTD
B-18 ¢dbopmupoBaHue Hcnons3oBanue 1.Opranusanus Hay4HO-
OTBETCTBEHHOCTH 33 | BOCIIMTATEJILHOIO IMOTEHIMAa MPaKTUYECKUX KOH(EpEeHIINH,
npoeCCUOHATBHBIN | TUCHUILIUH MPO(ECCHOHATIBHOTO  [KPYTJIBIX CTOJIOB, BCTPEY €
BBIOOD, Moy Ui GopMHUpOBaHUS Y BEJIYIIMMH CIIEIHAIIACTAMH
npoeCCUOHANbHOE | CTY/IEHTOB OTBETCTBEHHOCTH 32 |IPEAIPUATHIHA
pa3BUTHE U cBO€ NpodeccruoHalIbHOE 3KOHOMHYECKOIO CEKTOpa
npodeccuoHaIbHbIE | pa3BUTHE IOCPEICTBOM BbIOOpa  [rOpoja MO BOIpocaM
peuieHus CTYI€HTAMH MHIUBUIYaJIbHbIX TEXHOJIOTMYECKOT0 JINJIEPCTBA
00pa3oBaTeNbHBIX TPAEKTOPUH, Poccun.
OpraHu3aIlii CUCTEMBI OOIIICHUS 2. Y4acTue B MOJArOTOBKE
MEXy BCEMH Y4aCTHUKAMU nyOnuKanuii B
00pa30BaTeNILHOTO Mpolecca, B BBICOKOPEUTHHI OBBIX
TOM YHCJIE C UCIIOJIb30BAHUEM PELEH3UPYEMBIX HAYYHBIX




HOBBIX HH(POPMAITMOHHBIX
TEXHOJIOTUH

U3IaHUASIX

B-21

dhopmupoBaHHe
CIIOCOOHOCTH u
CTpEMJICHHUS
CJIEJIOBATH B
npodeccun  HOpMaM
MTOBE/ICHUS,
00ecIIeYnBaroIIuM
HPAaBCTBEHHBIN
XapakTep TPYIOBOM
NeSTeIbHOCTH u
HeCITy>KeOHOTO
MTOBE/ICHUS

l.Mcnonp3oBanue
BOCIIUTATEIBHOTO MOTEHIIMAJIA
JTUCIUILIAH TPO(eCcCHOHATBLHOTO
MOYJISl AJ1S1 PA3BUTHUSI HABBIKOB
KOMMYHHKAIMH, KOMaHIHON
paboTHI U JINJIEPCTBA,
TBOPUYECKOTO MHKEHEPHOTO
MBIIUICHHUS, CTPEMIICHHS
CJIeI0BaTh B MPOQeCCHOHATBHON
JIeATETbHOCTH HOpMaM
MOBE/ICHU, 00eCIeUNBAIOIINM
HPaBCTBEHHBIN XapaKTep
TPYIOBOH AESITEILHOCTU U
HECITY>KeOHOTO ITOBEJICHUS,
OTBETCTBEHHOCTH 3a MPUHSATHIC
pElIeHUs Yepe3 MOJrOTOBKY
IPYNIOBBIX KYPCOBBIX paboT U
MPaKTUYECKUX 3aJIaHUM, PEIICHHE
KEWCOB, MPOX0XKICHUE MPAKTUK U
noarorosky BKP.
2.Mcnonbp3oBaHnue
BOCITUTATEILHOTO MOTEHIINAJIA
JTUCIUILIAH TPO(eCcCHOHATBLHOTO
MOMIYJIS JJIST:

- popMHUpOBaHUS
MIPOU3BOJICTBEHHOT'O
KOJUICKTUBHU3MA B X0JI€
COBMECTHOTI'O PEIICHUS KaK
MOJICJIbHBIX, TaK U IPAKTHYECKUX
3a/1a4, a TaKXXe MyTeM
MOAKPETUICHHE palliOHAIBHO-
TEXHOJIOTHYECKUX HABBIKOB
B3aMMO/JICVCTBUS B TPOEKTHOM
JIeATETbHOCTH SMOLIMOHAIBbHBIM
s exTom ycrenrHoro
B3aUMOJICHCTBUS, OLYILIECHUEM
pocta o61eit 3ppekTuBHOCTH
MIPU PACTIPEICICHUHN MPOEKTHBIX
3a/1ay B COOTBETCTBHH C
CUJIbHBIMU KOMIIETEHTHOCTHBIMU
1 DYMOIIMOHAJILHBIMU CBOMCTBAMU
YJICHOB NMPOEKTHOM TPYMIIHIL.

1.Opranmsaiys Hay4HOTO
noaxona u yyscrtBa «Bce B
OIHOM  KOMaHAe»  4epes
y4acTtue CTYJICHTOB B
MIPOBEACHUU KPYIJIBIX CTOJIOB
Y CEMUHApPOB.

dopmMupoBaHUe

BEPTUKAJIbHBIX  CBSI3€H U
dbopManbHBIX MPaBUI KU3HU
npu MIPOBEACHUU
CTYJIEHYECKNX KOHKYpPCOB

B-35

¢dbopmupoBaHue
TBOPYECKOTO
MBIIIUTCHUS
NPUMEHUTEIBHO K
chepe XUMHUUYECKOU
TEXHOJIOTUU
HEOPTraHNYECKUX
BEIIECTB

1. Ucnonp3oBanue mist
(dbopMUPOBaHUS YyBCTBA TUYHOMN
OTBETCTBEHHOCTH B 00/1aCTH
TEXHOJIOTMH BOJAOIOATOTOBKH U
OYHMCTKH CTOYHBIX BOJI,
TEXHOJIOTUM MHUHEPAIbHBIX
yI0OpeHu coiel 1 menovei /
TEXHOJIOTHH OCHOBHOT'O
HEOPTaHMYECKOTO CHHTE3a,
TEXHOJIOTUH KaTallu3aToOpoB U
a7ICOpOEHTOB / TEXHOJIOTHUHT

1.Opranuzanus u
IIPOBEICHUE DKCKYPCUH,
HAyYHO-TIPAKTHIECKUX
KOH(pepeHIU, GOopyMOB,
KpYTJIbIX CTOJIOB, BEOMHAPOB
10 BOTIPOCaM
npodecCuoHaATBHOM
JeSITebHOCTH

2.YdacTre B CTYACHYECKHIX
OJIMMITHAJIaX M KOHKypcax
HAaYYHBIX TPOCKTOB,



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

PEaKTHBOB M 0COO0 YUCTHIX
BCIICCTB BOCIINTATCIBHOT'O
[moTeHIrana 0Jjioka
po(heCcCHOHANBHBIX JUCIUTUINH:
TexHOIOTHs BOJOTIOATOTOBKHU U
OYHMCTKH CTOYHBIX BOI,
TexHONOTHsI KaTaIu3aTOPOB U
ancopbenTos/TexHonorus
PEaKTHBOB M 0CO00 YHCTHIX
BEIIICCTB;

TexHOIOTHsI MUHEPaTbHBIX
yno0peHuit, conei u

TBOPYECKUX MEPOIPHUSATHUSAX,
KOHKYypcax
podeCCHOHATEHOTO
MacTepCTBa, B TOM YHCIIE TI0
crangapram WorldSkills.
3.Yuacrue B HOATOTOBKE
nyOauKamuii B
NEPUOANYCCKUX HAYTHBIX
M3JaHUIX

YyacTue B IeATCIbHOCTH
CTYJICHUYECKOT0 HAyYHOTO
oO1IecTBa.

menoueil/ TeXHoIorusi OCHOBHOTO
HEOPraHUYECKOro CUHTE3a.

2. Pa3BuTHe HaBBIKOB
TBOPYECKOTO MBIIIJICHUS ITyTEM
COJICHCTBUS U TIOICPKKU
y4acTHsI CTYJIEHTOB B HAy4YHO-
MPAKTHYECKUX MEPOTIPHITHAIX
BHYTPHBY30BCKOTO
PETHOHAIILHOTO W/WJTN
BCEPOCCUICKOTO YPOBHS B cpepe
XAMHYECKHUX TEXHOJIOTH M.

CTpyKTypa u coaep:kaHue Y4eOHOM TUCHMIIUHBI
JucuunnuHa npenojaercsa cryaeHtaM B 9 u 10-om cemectpax. OOmas Tpy10€MKOCTb
JUCIMILTAHBI COCTABISAET S 3aueTHBIX enuHull, 180 ak. 4acos.
Kanenaapubiid miian

Ne | Ne HaunmenoBanue pasjaena Buasbl yuednoit ATTecTa Makcu
P T (TemMbl) TUCUMILITHHBI AeSITeJIbHOCTH (B Yacax) us MaJIb-
a e © ° paszena HbIH
3 M = g (popma) oana
I bl = 3 3a
e = g = pasaen
Ja e Er & =
a 3 % ‘S 22

=] = = = ®)
9 cemecTp
1 1,2 | OOmme ceengenus | 24 2 2 - 20 YO 25
KaTaJInu3aTopoOB JIP
3 | KaramuzaTopsl n| 31 1 - - 30 KP
KaTAJIUTUYECKHUE MPOIECCHI
2 4 | TexHonorus nonydyeHus | 24 2 2 - 20 Jp 25
KaTaJIn3aToOpOB T
5 | [IpoMbinieHHbIE 157911 S IVAY) 1 - - 28
KaTaJIn3aTOPOB
Bua npoMekyTo4HoOi aTTecTannu 108 6 4 - 98 3auver 50
10 cemecTp
1 6 TexHoMOTHS KaJTuiHBIX | 38 6 - 4 28 YO 25
ynoopenuit 3n
TexHonorus  KOMIUJIEKCHBIX KP
yao0peHuit
2 7 TexHoMOTHS COTel 34 4 - 2 28 31 25
TexHonorus menoyen T




Bua npoMeKyTOYHOM aTTeCTaAlHH 72 10 - 6

56

IK3aMeH 50

Conep:xaHue JIEKIIHOHHOT0 Kypca

TeMbl JIeKIHH.
Bomnpocel, oTpadarbiBaeMble HA JIEKIIUU

Bcero
JacoB

YuebHo-
MeToIuYecKoe
odecrmeueHue

1

2

3

9 cemecTp

O01mme cBegeHus

KaTaauzatopos [lonstue

KaTalli3a ¥ KaTaanu3aTopoB

CyIIHOCTh KaTAIUTHYECKOTO

EUCTBUS

OO65acTH MPOTEKAHMSI KATATUTHYECKUX PEaKIIuid

2

[1-4]

Karanu3aTopbl H KaTaTuTHYECKHE POLECcChI
Craguu KaTanu3a Ha TBEPIbIX

KaTanu3aropax TexHu4eckue

XapaKTePUCTHKH KOHTAKTHBIX MacC

[1-4]

TexHoI0THS MOJTYyYeHHUS] KATAJIN3ATOPOB

OcHoOBHBIE TpeOOBaHUS, IPEIBSBIIIEMbIC K
MIPOMBIIIIICHHBIMKATAIN3aTOPaM

KaranuzaTopbl Ha HOCUTENSAX, MMOTYy4aeMbIE€ METOJIOM IIPOIUTKHU
KaranuzaTopsl, moiyyaeMble MEXaHHUECKUM CMEIICHUEM
koMmoHeHToBlI1aBIeHbIE U CKEIETHBIE KOHTAKTHBIE MACCHI
Karanu3zaTopbl Ha OCHOBE

neoJnToBPaceIInTeIHHBIC

CYLIWIKU

[1-4]

HpOMLIHIJIeHHI)Ie BH/IbI KaTAJIN3aTOPOB
PaznoBugHocTu IIPOMBIIIJICHHBIX KOHTAKTHBIX
M&CCOCZDKI[GHHBIG KOHTAKTHBIC MaCChI

HpOI/BBOI(CTBO KaTaJIn3aTopa KOHBCPCHUU OKCHU A yriiepoaa

[1-4]

10 cemecTp

TexHo0rna cojen

[Tpon3BOCTBO KaJBIIMHUPOBAHHOM
cozibl ChIpbe 17151 TPOU3BOJCTBA

coapl [lomyyenne n3BecTy u

nuokcuaa yriepoaal [purorosienue
HW3BECTKOBOI'O MOJIOKA

Kap6oHu3anys aMMOHU3UPOBAHHOTO
pacconaKanbsiuHanus rugpokapOoHaTa
HaTpus

[1-4]

TexHosorus meaouen
[1pon3BOACTBO KAyCTUUECKOU COMBI
TexXHUKO-DKOHOMHUYECKHE BOTIPOCHI TPOM3BOICTBA MIEIOYEH

[1-4]

IlepeyeHb NpPaKTHYECKUX 3AHATHH

Tema npakTu4eckoro 3ansatusi. Bonpocel, orpadaTsiBaemMble Ha
MNPAKTUHICCKOM 3aHATUHA

Bcero
4acoB

Yyeono-
METOANYEeCKOoe
ob0ecrieuenue

1

2

3

TexHomornueckrne pacyeTsl B MPOU3BOACTBE MPOCTOro cynepdocdara

4

[11]

TexHogornyeckre pacyeTsbl B POM3BOJICTBE ABOWHOrO cynepdochara

2

[12]




Ilepeuyensn 1abopaTOpHBIX padoT

Y4eOHO-
Tema s1abopaTopHbIX padoT. 3axanus, BONPOCHI, Bcero MeTOHYeCKOe
oTpadaTbiBaeMble HA JTA00OPATOPHOM 3aHATUM 4acoB
o0ecreyeHue

1 2 3
Brnusinue kaTaim3aTopoB Ha CKOPOCTh XMMUYECKUX peaklui 2 [6]
KaranuTuueckasi akTHBHOCTh KOHTAKTHBIX MacC 2 [10]

3aganus I CAMOCTOSATEJILHOM PAa00ThI CTY/1€HTOB
Beero YuebHo-
Bonpochkl 1J11 CaMOCTOATEIBHOT0 U3yYeHHsI(3aJaHUA) YACOB MeETOoauYecKoe
obecrneueHue
1 2 3
9 cemectp

OO01ue cBeeHns 20 [1-26]
KaTajau3atopos [lonsTue
KaTajan3a ¥ KaTalu3aTopoB
CyIIHOCTh KaTAIMTHYECKOTO
EUCTBUS
OO0acTH MPOTEKAHMSI KATATMTHYECKUX PEaKIIui
Karaim3aTopsl M KaTaIHTHYECKHE 30 [1-26]

npoueccblCyHOCTh KaTaTUTUYECKOTO
nerictBus OOJaCTH MIPOTEKAHKS
KaTaJIUTUYECKUX PEaKLINi
TexHOJI0THS MOJIyUeHHsI KATAJIM3aTOPOB 20 [1-26]
OCHOBHBIE ATalbl IPOU3BOACTBA KOHTAKTHBIX
Macc.OO1mue cBeIeH!s O IPOU3BOICTBE
karann3aTopoB. DopMOBKa KaTaau3aTopa.
MexaHOXUMHYECKUE PEaKIUH.
MexaHu3MbI KaTaTUTHYECKUX
nporeccoB. Buabl oTpaBneHus
KaTaJIn3aTOpPOB.
CeneKTUBHOCTh KaTaau3aTOPOB.
IIpoMbIlIEHHBbIE BHABI KATAJIN3aTOPOB 28 [1-26]
Pa3HOBHUIHOCTH MPOMBIIUIEHHBIX KOHTAKTHBIX
MaccOcaxIeHHbIE KOHTAKTHBIE MACCHI
[Tpon3BOICTBO KaTamM3aTopa KOHBEPCHH OKCHA yTaepoaa
10 cemectp
TexHoJiorus coeit 28 [1-26]
DU3UKO-XMMHYECKHUE CBOMCTBA KAIBIIMHUPOBAHHOM COJIbI
[IpenBapuTenbHas OUMCTKA CHIPOTO paccoia
AMMOHUM3aIMS OYUIIEHHOTO paccoia
TexHoornyeckas cxema nporecca KaabIuHAITII
TexHoJiorus menoyei 28 [1-26]
M3BecTKOBBI CMIOCOO MOTYUYEeHUS KAYCTHUECKON COJIBI
KoHnenTprpoBaHue C1a0dbIxX 1meaokoB. OTaencHue
BEITIAPKH

OoOpa3oBaTe/ibHbIE TEXHOJIOTHH
Peanuzanusi ocBO€HHMSI JaHHOW JUCHUILIMHBI 00ECHEYMBACTCS JOCTYIIOM KaKJ0Tro
oOyuarorierocsi Kk 0a3aMm JMaHHBIX U OMOMMOTEYHBIM (DOHIAM, (POPMHUPYEMBIM IO TIOJTHOMY
MEPEYHIO TUCIUILIINH (MOIYJei) OCHOBHOM oOpa3oBarensHOM mporpammel. B BUTU HUAY
MUOU pericTByeT KOMIBIOTEPHBIE KIACCHI, B KOTOPBIX MPOBOASATCS 3aHATUS MO PA3IMYHBIM
JUCUUIUIMHAM HAMpPAaBJICHUS TOATOTOBKM «XHUMHUYECKasl TEXHOJIOTUS», B TOM YHCIE U



KJacchl OOECIeueHbl JOCTYNOM K ceT WHTepHeT ainsi  caMOCTOATEIbHOM IOJArOTOBKHU
ctyaeHToB. Ha kadenpe mmeeTcs KOMIBIOTEPHI ¢ BO3MOKHOCTBIO PA0OTHI B CHELMAIBHBIX
nporpaMmMax UM JIOCTylla K COBPEMEHHBbIM NpOo(eCcCHOHAJIbHBIM 0a3aM JIaHHBIX,
MH(POPMAIIMOHHBIM CIIPAaBOYHBIM M IOMCKOBBIM CHUCTEMaM, K TakKMM Kak 0a3a JaHHBIX
MEepUOINYECKUX HU3AaHui. Llenpo npu 3ToM sBisieTCs BBIpAOOTKA y CTYJEHTOB HAaBBIKOB U
KOMIIETEHLIUM, TMO3BOJIAIOIIMX CAMOCTOATEIBHO BECTH MCCIEIOBATEIbCKYI0O M HAy4HO-
MeJarOrHIeCcKyo padoTy.

[TpakTHueckasl MOATOTOBKA MpU peaiM3alUd y4eOHOW TUCIUIUIMHBI OPraHU3yeTCs
IyTeM IPOBEACHUS NPAKTUYECKUX 3aHATHH, IIPEyCMAaTPUBAOIIUX y4acTUE 00y4YarolnXCsl B
BBIMIOJTHEHUH OTJAEIBHBIX 3JIEMEHTOB padoT, CBA3aHHBIX € Oynayiied MpodeccrnoHaabHOM
JESITENIbHOCTBIO.

[TpakTHyeckasi MOATOTOBKA TaKKe BKJIIOYAET B ce0sl 3aHATUSA JEKUMOHHOTO THIIA,
KOTOpbIE  MpPEAyCMaTpuBalOT  Mepenadyy  y4eOHOW  MHpoOpMauuu  OOy4aroluMCs,
HEOOXOAMMOW JUIsl TOCHEAYIOIIEr0 BBIMNOJHEHUS paboOT, CBSA3aHHBIX C Oyayleu
PO ECCUOHATIBHOM S TENBHOCTBIO.

AynuTOpHBIE 3aHATUS MPOBOJATCS B BUAE JeKHUM ¢ ucnonb3oBanueM [IK u
KOMIIBIOTEPHOI'O NPOEKTOpa, MPAKTUYECKUX 3aHATUH, C wucnoib3oBanuem I[IK mnpu
npoBeaeHUM  pacyetoB. CamocTosdTenbHass paboTa  CTYJIEHTOB IMPOBOJUTCS  IOJ
PYKOBOJICTBOM IpENoiaBaTelield, C OKa3aHUEM KOHCYJbTAallUi U MOMOLIM MPU NOJITOTOBKE K
KOHTPOJIBHBIM pa00TaM, BBIIOJHEHUHU JOMAIIHUX 3aJaHUM.

@DoH/1 OLIEHOYHBIX CPEICTB

@OHJT OIEHOYHBIX CPEACTB MO AHUCHMIUIMHE OOECHEeYMBAET NPOBEPKY OCBOCHHS
IUTAHUPYEMBIX Pe3yJbTaTOB OOy4YeHHs (KOMIIETEHIMH M UX HHAMKATOPOB) MOCPEACTBOM
MEpPOIPUATHIA TEKYIIET0, PyOeKHOI0 M MPOMEKYTOYHOTO KOHTPOJIS 10 AUCUUIUIMHE.

CBsi3p Mexay (HOpMHUPYEMBIMU KOMIETEHIMSIMH U (OpMaMU KOHTPOJSI UX OCBOCHHUS
MPEACTABIICHA B CIEAYIONIECH TabIuIe:

No HawnmenoBanue Konx n HauMeHOBaHWE HHIUKATOPa HanmenoBanme
n/n KOHTPOJIMPYEMBIX JIOCTHKEHUS KOMIIETEHIIUI OLICHOYHOI'O CPEJICTBA
pa3zenoB (TeMbl)
9 cemectp
Bxo0/1HOI KOHTPOJIb
1 | BxoaHOl KOHTPOJIb 3-I1IK-2 3HaTp CBOMCTBa XUMHUYECKHUX Bormpocs! BXoaHOT0

AIIEMEHTOB, COEIMHEHNI U MaTepUAJIOB HA UX | KOHTPOJIs (YCTHO)
OCHOBE JIJIs1 COOJIIOJICHHS TEXHOJIOTHYECKOTO
periamMeHTa

V-IIK-2 YMeTh HCI0Ib30BaTh 3HAHUS CBOMCTB
XUMHYSCKHUX DJIEMEHTOB, COCAUHSHUN 1
MaTepHuajioB Ha UX OCHOBE JIJIsl PEIIeHUs 3aa4
10 BBIMTYCKY MPOJTYKIIMH B CTPOTOM
COOTBETCTBUM C TEXHHUYECKUMHU TPEOOBAHUSIMU
ATtTectanus pa3ienoB, TEKYIIHI KOHTPOJIb YCIIEBAEMOCTH

1 OO01ue cBeneHus 3-IT1K-2 3HaTh CBOMCTBA XUMHUYECKUX Otuer 110
KaTaJIn3aTOpOB AJIEMEHTOB, COSIMHEHNN U MAaTEPUAIOB HAa UX nmabopaTopHoi paboTe
KaranuzaTtops!l u OCHOBE I COOJIIONEHUS TEXHOJIOTMYECKOTO (TMCBMEHHO)

KaTaJIUTUYCCKUC periamMecHTa




TIPOIIECCHI

Texuonorus
MOJTYYeHUS
KaTaJln3aToOpOB

HpOMBIH_IHGHHBIe BH/IbI
KaTaJin3aTopoB

V-1IK-2 YMeTh ncnob30BaTh 3HAHUSI CBOMCTB
XHUMHYECKHX DJICMCHTOB, COCAUHCHUHN U
MaTepHaJIOB Ha X OCHOBE JJIsI PEIICHUS 3a71a4
0 BBIMMYCKY MPOJYKIIMH B CTPOTOM
COOTBETCTBUU C TEXHUUYECCKHUMU TPEOOBAHUSIMH
B-I1K-2 BnageTs HaBbIKaMH pa3paboTKu
MPEJIOKEHUS 110 KOMIUIEKCHOMY
MCIIOJIb30BAHUIO CHIPBS U YTUIIW3AIUU OTXO/I0B
MPOU3BOJCTBA

3-I1K-7 3HaTh TEXHOJOTUH U CUCTEMEI
AKOJIOTMYECKOT0 MEHEKMEHTA IIPU
MPOBEICHUU UCTIIBITAHUM C UCIIOIb30BAHUEM
TEXHUYECKUX CPEJICTB

V-IIK-7 YMeTb BHIIOIHATH PabOTHI 1O COOPY U
HaKOIUICHUIO TAHHBIX MPHU pa3paboTKe
TEXHOJOTHYECKUX MTPOLIECCOB

B-ITIK-7 Brnanerp HaBbIKaMu BBIOOpA
TEXHUYECKUX YCTPOMCTB U TEXHOJIOTUH C
Y4E€TOM 3KOJOTMYECKUX MOCIEICTBUMA UX
MIPUMEHEHHUS JIsl TOITOTOBKHU MTPOEKTA IJIaHa
MEPOMPHUATHI IO UCIIOJIL30BAHUIO CHIPHSI B
JIOTIOJTHATEILHBIX TPOU3BOACTBEHHBIX LEISIX

Penrenne 3anau
(TMCHMEHHO)

TecT (MMCHMEHHO)

Otuer 1o
naboparopHoit pabore
(TMCBMEHHO)

Penrenue 3anau
(MMCHMEHHO)

TecT (MMCHMEHHO)

HpOMC)KYTO‘IHaH aTTeCTanusia

1

\ 3auver

TIK-2, TIK-7

| TecT (MMCHMEHHO)

10 cemectp

Bx0/1HOM KOHTPOJIb

BxoaHo# KOHTPOJIb

3-I1K-2 3HaTh CBOMCTBA XMMHYCCKHUX
AJIEMEHTOB, COCIMHEHUI U MaTEPUAJIOB HA UX
OCHOBE 7151 COOJIIOIEHHUS TEXHOIOTHYECKOTO
periamMeHTa

V-TIK-2 YMeTh HCITONIBL30BaTh 3HAHHUS CBOMCTB
XUMHYECKHX DJIEMEHTOB, COCIUHCHUI 1
MaTepHuaoB Ha UX OCHOBE JIJIsl PEIICHUS 3a7a4
0 BBIMMYCKY MPOJYKIIMH B CTPOTOM
COOTBETCTBUM C TEXHHUECKUMHU TPEOOBaAHUSIMU

Bormpocs! BXogHOTO
KOHTPOJIs (YCTHO)

ATTecTanus pa3JeNoB, TEKYIUH KOHTPOJIb YCIIEBAEMOCTH

TexHONOTHS KaJIMHHBIX
ynoopeHuit
TexHnonorus
KOMIUIEKCHBIX
ynobpeHuit

TexHomorug coien
TexHonorus menouen

3-I1K-2 3HaTh CBOMCTBA XUMHYECKHUX
AJIEMEHTOB, COEJUHEHU U MAaTEpPUAJIOB HA UX
OCHOBE JIJ1s1 COOJIIOICHUS TEXHOJIOTHYECKOTO
periiaMeHTa

V-IIK-2 YMeTh HCI0JIB30BaTh 3HAHUS CBOMCTB
XUMHYECKHX DJICMCHTOB, COCAUHCHUMN 1
MaTepHaIOB Ha UX OCHOBE JIJISl PEIICHUS 3a7a9
10 BBIMTYCKY MPOJIYKIIMH B CTPOTOM
COOTBETCTBUU C TEXHHUECKUMHU TPEOOBaAHUSIMHU
B-I1K-2 Bnangets HaBbIKamMu pa3paboTKu
MPEAJIOKEHHUS IO KOMILIEKCHOMY
WCIIOJIb30BAHUIO CHIPBS U YTHIIN3AIIUU OTXO/I0B
MPOU3BOJICTBA

3-I1K-7 3HaTh TEXHOJIOTHH U CHCTEMBI
HKOJIOTUYECKOTO MEHEKMEHTA IIPU
MIPOBEICHUH UCTIBITAHUH C UCTIOIB30BAHUEM
TEXHUYECKUX CPEJICTB

V-IIK-7 YMeTh BBIONHITH pabOTHI 110 cOOpy U
HAKOIUICHUIO TAHHBIX MPHU pa3padbOoTKe

Pemenue 3anau
(MMCHMEHHO)

Tect (mUCbMEHHO)

Pemntenue 3amau
(MMCHMEHHO)

Tect (mucbMEHHO)

YceTHBII onpoc




TEXHOJOTHYECKUX MPOIECCOB
B-I1K-7 Bnanets HaBbIKaM# BBIOOpA

TEXHUYECKUX YCTPOMCTB U TEXHOJIOTHUM C
Y4E€TOM SKOJOTUYECKUX MOCIIEICTBUM UX
MPUMEHEHHUS JUI MOATOTOBKH MPOEKTa IIaHa
MepOHpI/IHTI/IfI I10 UCITIOJIb30BAHUIO CBIPbA B
JIOTIOJTHUTEIIbHBIX MPON3BOICTBEHHBIX HENSIX

[IpomexxyTouHas arrectauus

1 | Dx3amen [K-2, TIK-7 TecT (MUCHMEHHO)
Hepequb OCHOBHBIX ITOKa3aTejei OLICHKN PE3YJIbTAaTOB, 3JICMCHTOB ITPAKTHYCCKOTI'O
ONbITA, 3HAHUA W YMEHHUHW, TMOJJIEKAIINX BXOJHOMY, TEKYIIEMY KOHTPOIIO U

HpOMe}ICYTO‘{HOﬁ aTTcCTalnn

Ne HanmenoBanmne Ko u HauMeHOBaHWE HHIUKATOPA Pe3ynbrarhl 0o0ydeHus mo
/1 KOHTPOJIUPYEMBIX IIOCTMKEHMS KOMITETCHIIUH JUCIIUILIMHE
pazziesoB (TEMBbl)
9 cemectp
BxoaHoM KOHTPOJIb
1 BxomHol KOHTPOJIb 3-I1K-2 3HaTh CBOMCTBA XUMHUYECKUX | YMEET UCIIOIb30BaTh
3JIEMECHTOB, COCIUHCHHI U CIIpaBOYHbBIC MaTEPHAIIBI U
MaTepHraioB Ha UX OCHOBE JJIst pacueTHbIe (hopMyIa st
COOIIOACHHS TEXHOJOTHYSCKOTO COCTABJICHUS] MaTEPHAIbHBIX
periamMeHTa 0ajaHCOB
V-I1K-2 YMeTh HCIIOIB30BaTh 3HAHUS
CBOMCTB XMMHYECKHUX 3JICMCHTOB,
COCIMHEHUI U MaTepUajIoB Ha UX
OCHOBE JJIsl peIICHU 3a1a4 110
BBIITYCKY MPOJIYKIIMU B CTPOTOM
COOTBETCTBUHU C TEXHUUECCKUMHU
TpeOOBAHUSIMU
1 OOmme ceenenns | 3-I11K-2 3Harh cBOMCTBAa XMMHYECKUX | 3HAET ITOHATHE KaTaau3a v
KaTaJIu3aToOpOB 3JIEMEHTOB, COCTUHCHHI U KaTaJIu3aTOPOB, CYIITHOCTh
KaranuzaTtopsl U | MaTepuaioB Ha UX OCHOBE JJIsl KaTaJIUTUYECKOTO JIEHCTBHS,
KaTaJINTUYECKHE COOIIOACHHS TEXHOJOTHYSCKOTO
MPOLIECCHI periamMeHnTa Brnaneer metonukoi
V-I1K-2 YMeTh HCIIONB30BaTh 3HAHUA | UCCIEIOBAHUS BIUSHUSI
CBOMCTB XMMHYECKHUX 3JIEMCHTOB, KaTajqu3aToOpOB Ha CKOPOCTh
COECIMHEHUI U MaTeprajoB Ha UX XUMHUYECKON PEAKLINN
OCHOBE JIJIsl PeIlIeHHUs 3a7a4 110
BBIITYCKY TIPOJYKIIUUA B CTPOTOM YMeeT UCII0Ib30BaTh
COOTBETCTBUH C TEXHUYCCKUMHU CIIpaBOYHbIE MaTEpPHAIBI U
TpeOOBaHUSIMU pacdeTHbIe hopmyIia JIst
B-I1K-2 Bnaners HaBBIKAMA OIIpENICIIEHUs] IHEPTUU
pa3pabOTKH MPEAJIOKEHHUS IO aKTHBAIlMU KOHTAKTHBIX Macc
2 TexHonorus noaydeHus | KOMIUIEKCHOMY HCIIOJIb30BAHUIO 3HaeT CyIIHOCTh

KaTaJM3aToOpOB

CBIPpbA U YTUJIM3alluu OTXOJ0B

[TpombIIIICHHBIE BUIBI
KaTaJn3aTopOB

IIpOU3BOJACTBA

9KOJIOTUYECKOTO MEHEKMEHTA TPU
MPOBE/ICHUU MCIIBITAHUM C
HUCITOJB30BAHUEM TCXHUYCCKUX
CpEnCTB

3-T1K-7 3HaTh TEXHOJIOTUU U CUCTEMBI

V-IIK-7 YMeTh BBINONHITH pabOTHI 110

KaTaJIuTHYCCKOTI'O H@ﬁCTBI/IfI,
CTaJuu KaTajan3a

Bnaneer MmeTogukoi
HCCIIEIOBAHUS
KaTaIMTHYECKON aKTUBHOCTH
KOHTAKTHBIX Macc




cOOpy M HAKOILJICHUIO JAHHBIX MIPU
pa3paboTKe TEXHOIOTHUECKUX
MIPOLIECCOB

B-ITK-7 Bnaners HaBbIKaMH BBIOOpA
TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTHM C yY€TOM HKOJIOTUYECKUX
MOCJIEICTBUIM UX IPUMEHEHUS JIsl
MOATOTOBKHU MPOEKTA TIaHa
MEpONPHUITHI MO UCIIOIb30BAHUIO
CBIPbS B JIONIOJIHUTEIbHBIX
MIPOU3BOJICTBEHHBIX LIEJIAX

YMeeT ucnoiab30BaTh
CIIPAaBOYHBIC MAaTCpUAJIbl 1
pacyeTHbIe hopmyIa s
MapaMeTpoB KaTallu3aToOpoB U
peakTopoB

[IpomexxyTouHnas arrecrauus

3auer

TIK-2, TTIK-7

JleMOHCTpHUpYET OCHOBHBIE
3HAHUS U YMEHUS B

COOTBETCTBUHM C pazjesamu 1,
2.

10 cemectp

Bx0/1HOM KOHTPOJIb

BxonHol KOHTPOJIb

3-I1K-2 3nath cBOMCTBAa XUMHYECKHUX
9JIEMEHTOB, COSIMHECHUN 1
MaTepHraioB Ha UX OCHOBE JJIst
COOIIOACHHS TEXHOJOTHYSCKOTO
periamMeHTa

V-I1K-2 YMeTh HCIIOIB30BaTh 3HAHUS
CBOMCTB XMMHYECKHUX 3JIEMCHTOB,
COCIMHEHUI U MaTeprajIoB Ha UX
OCHOBE JIJIsl peIICHU 3aay 110
BBIITYCKY TIPOJYKIIUUA B CTPOTOM
COOTBETCTBUHU C TEXHUUYECCKUMHU
TpeOOBAHUSIMU

VYMeeT UCIoIb30BaTh
CIPaBOYHBIC MATCPUAITBI U
pacdetHbie hopmyIia Juis
COCTaBJICHUS MaTePUATbHBIX
0aaHCcOB

ATTGCTaI_II/ISI pa3aciion, TCKYH_II/II\/'I KOHTPOJIb YCIICB

aCMOCTH

TexHONIOTHS KaTUHHBIX
yaoOpeHuit

TexHonorus
KOMIUIEKCHBIX
ynoOpeHui

TexHomorusa coixen
TexHoyorus nienouen

3-11K-2 3HaTh CBOMCTBA XUMHUYECKUX
3JIEMEHTOB, COCIUHEHUH U
MaTepuaioB Ha UX OCHOBE JIJIS
COOJTFOICHHS] TEXHOJIOTHYCCKOTO
periiaMmeHTa

V-IIK-2 YMeTb ucnoias30BaTh 3HAHUS
CBOMCTB XMMHYCCKUX 3JICMEHTOB,
COEIMHEHUI 1 MaTepuasoB Ha X
OCHOBE JIJIsl PEIIeHUs 3aa4 110
BBIITYCKY IPOAYKIMU B CTPOTOM
COOTBETCTBUH C TEXHUYECKUMHU
TpeOOBaHUSIMU

B-T1K-2 Bnanets HaBEIKAMA
pa3paboTKu MPETIOKEHHS 10
KOMILIEKCHOMY HCITIOJIb30BaHHUIO
CBIPbS U YTHJIM3ALUUA OTXOJ0B
MIPOU3BOJICTBA

3-ITK-7 3HaTh TEXHOJOTUU U CHCTEMBI
9KOJIOTUYECKOTO0 MEHEKMEHTA TIPH
MPOBEACHUU UCIIBITAHUM C
HCIIOIB30BaHIEM TEXHHYECKUX
CpelCTB

V-IIK-7 YMeTh BBITIOJHATEH paOOTHI 11O

3HaeT TEXHOJIOTHIO MOTY4YEeHHUS
KaJIMHHBIX YA0OpEHHIA,
KOMIUIEKCHBIX YAOOpEeHUH

Bnaneer meroaukoii pacuera
IPOU3BOJICTBA aMModoca

YMeeT UCIoab30BaTh
cnpaBqume MaTepI/IaJ'IBI n
pacueTHbIe (hopMyIa s
COCTaBJICHUS MaTepHaJIBHBIX
0aslaHCOB B MPOU3BOJICTBE
KOMIUIEKCHBIX YA0OpEeHU

3HAeT TEXHOJIOTHIO MMOJIYyYCHHUA
KaHBHHHHpOBaHHOﬁ COIbl U
KaYCTquCKOﬁ COIbI

Bnaneer meroaukoii pacuera
IIPOU3BOJICTBA KAYCTUYECKON
COJBI

YMeeT ucnosnL30BaTh
CIIPaBOYHBIC MAaTEPHAIIBI U




cOOpy M HAKOILJICHUIO JAHHBIX MIPU
pa3paboTKe TEXHOIOTHUECKUX
MIPOLIECCOB

B-ITK-7 Bnaners HaBbIKaMH BBIOOpA
TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTHM C yY€TOM HKOJIOTUYECKUX
MOCJIEICTBUIM UX IPUMEHEHUS JIsl
MOATOTOBKHU MPOEKTA TIaHa
MEpONPHUITHI MO UCIIOIb30BAHUIO
CBIPbS B JIONIOJIHUTEIbHBIX
MIPOU3BOJICTBEHHBIX LIEJIAX

pacueTHbIe hopmyIa s
COCTaBJICHHS MaTePHATbHBIX
OaJIaHCOB B MPOU3BOJICTBE
KayCTUYECKOU COJIbI

[IpomexxyTouHnas arrecrauus

IK3aMeH

TIK-2, TTIK-7

JleMOHCTpHUpYET OCHOBHBIE
3HAHUS U YMEHUS B

COOTBETCTBUHU C pazjesamu 1,
2.

OueHo4HbIe cpeacraa

/o

HaumenoBaunue
OIIEHOYHOT'O CpEeJICTBa

KpaTkas xapakTepucThKa OLEHOYHOTr0
CpecTBa

[IpencraBneHue OLlEHOYHOTO
cpeactBa B poHJe

9 cemectp

BxomHoM KOHTPOIb

CpencTBO KOHTPOJIS, OPraHU30BaHHOE
Kak CIIeIhaIbHas Oecena
npernojaBaTesisi ¢ OO0yJaromuMmcs Ha
TEMbl, CBSI3aHHBIE C  U3y4aeMOu
JTUCIUIUIMHOM, W PAacCYUTAHHOE Ha
BBIICHEHHE oO0beMa 3HaHUI
00y4YaroIerocss 1o OIpeaeICHHOMY
paszneiny, TeMe, mpobiemMe | T.11.

Vet onpoc - YO

Otuer no
nabopaTopHoii padote

TexHuueckoe  CpeACTBO,  KOTOpPOE
MOXeET OBIThb  HCHOJB30BAHO  JUIA
KOHTPOJISI TPUOOPETEHHBIX CTYAEHTOM
npoecCHOHAIbHBIX ~ HABBIKOB U
YMEHHH 0 YNPABIECHUIO KOHKPETHBIM
MaTepHUaJIbHbIM 00BEKTOM.

JlabopaTtopHas padora - JIP

[IpakTnueckoe 3aHsATHE

Pemenue 3aga4 peKOHCTPYKTUBHOTO
YPOBHSI, TIO3BOJISIOIIUE OLIEHUBATH U
JTUArHOCTHPOBATH YMEHUS
CUHTE3UPOBATh, AHATTU3UPOBATD,
000011aTh (paKTUYECKUl U
TEOPETUYECKHI MaTepHal C
dhopmynupoBaHUEM KOHKPETHBIX
BBIBOJIOB, YCTAHOBIIEHUEM MPUINHHO-
CIICICTBEHHLIX CBS3EH.

Pemrenne 3amau - 31

KonrponsHas pabora

CpenctBo mpoBepKH yMEHNN MPUMEHSITh
[IOJIyYCHHBIC 3HAHMS IS PELEHUs 3a1a4
OIIPEJEICHHOrO THIIA 110 TEME UIIU
paszueny

KonrtponbHas padora - KP

Tect

Cucrema CTaHAAPTU3UPOBAHHBIX
3aJIaHuH, MO3BOJISIONIAs
ABTOMAaTU3HPOBATh MIpoLEenypy
U3MEPEHUS YPOBHs 3HAHWM U yMEHUU

oOyuJarorierocs.

Tecter - T

10 cemectp

1

‘ BX0/1HO! KOHTPOJIb

| CpencTBo koHTpOms, opranu3oBanHoe | YCTHEIA ompoc - YO




KaK crenuaibHas Oecena
npernojaBaTelis ¢ O0yJarolmumcs Ha
TEMbI, CBSI3aHHBIE C  HM3ydyaeMoM
JUCLUIUIMHOM, W PpPAaCCUUTAHHOE Ha
BBISICHEHUE o0beMa 3HaHUI
00y4aromerocsi 1o OINpeaeIEHHOMY
pasueny, TeMe, mpobaemMe u T.11.

2 [Ipaktuueckoe 3anstue | Pemienue 3a1au peKOHCTPYKTUBHOTO Pemenue 3amau - 31
YPOBHSI, TIO3BOJISIOIINE OLICHUBATh U
JUAarHOCTUPOBATh YMEHUS
CUHTE3WPOBAaTh, aHAJTM3UPOBATH,
00001aTh GaKTUIECKUI 1
TEOPETUUECKUI MaTepHall ¢
(hopMyIIMpOBaHHEM KOHKPETHBIX
BBIBOJIOB, YCTAHOBJICHUEM MTPUIHHHO-
CIICACTBEHHEIX CBSI3CH.

3 KontponbHas pabora CpenctBo MIPOBEPKH ymenuii | KontponbsHas pabora - KP
MPUMEHATH TOJYyYEHHBbIEC 3HAHWS IS
pelleHus 3a/1a4d ONpeAeNIeHHOro THIIa
110 TEME WIH pa3feny

4 Tect Cucrema CTaHJIapTU3NPOBaHHBIX | TecThl - T
3aJJaHNH, TI03BOJISTIOIAs
ABTOMAaTU3HPOBATh poLenypy
M3MEPEHMS YPOBHS 3HAHWM U yYMEHUU
00y4aromierocs.

Meroguyeckue Marepualibl, ONPEACISIIOIIME MPOLUEAYypPhl OLICHUBAHUS 3HAHUU,
YMEHHM, BJIaJeHUN U (UIIK) ONBITA ACSITEILHOCTH, XapaKTEPU3YIOIIUX dTanbl JOPMUPOBAHUS
KOMITETEHIIUM.

9 cemectp
Bonpocsl BxogHoro koutpoJs (YO):

1. Knaccel HEOpraHMYeCKUX BEILIECTB

2. Buabsl XUMHYECKOH CBS3U

3. ArperaTHble COCTOSIHUS BEIIECTB

4. BHyTpeHHss SHEprus

5. CKOpOCTh XMMUYECKOW peaKIun

6. BnusiHue KoHIIGHTpaIiy, TeMIIepaTyphl, JaBICHHs Ha CKOPOCTh XMMUYECKON PEaKITUH

7. TOMOTre€HHBIE U TETEPOTEHHBIE CUCTEMBI

8. Katanus

9. HeoGpatumpie u oOpaTUMBbIEC PEAKITHH

10. Cmemenue xumuueckoro paBHosecust. [Ipunnun Jle [laTense

Bonpocsl 1151 oTyera mo jJadoparopHoi padore Nel:

1. Knaccudukanuusi KaTaauTUHYECKUX MPOLIECCOB

2. UTo Takoe KaTaTuThuIecKasi akTUBHOCTb, Y€M OHa XapaKTePU3yeTCsl U BbIpakaeTcs?

3. Uem ompenensieTcsi akTUBHOCTh KaTajM3aTopa JJisl MPOIECCOB, MPOTEKAIOIINX
B KHHETHYECKOU oOnacTu?

4. Kakue napaMeTphbl BIUSIOT HAa THAPOJIMHAMUKY KaTalUTUUECKOro mpoiecca?

5. Urto takoe oObemHast ckopocTh? Kak oHa BeIpakaeTcsi?



Bonpocsl 17151 oTyeTa mo JgadoparopHoi padore Ne2:

1. Yto Takoe roMOTreHHBIN KaTanu3?

2. YTo Takoe reTeporeHHbIi KaTanus?

3. [IpuBenuTe mprMepbl TOMOT€HHOTO M T€TEPOreHHOr0 KaTalru30B U €ro MpUMEHEHHE.

4. YTo BBI3BIBAECT IPOMOTHUPYIOLIEE IEUCTBUE HA KaTAIU3aTOp?

5. Kakoe BimsiHHE OKa3biBaeT opTodochopHas KHCIOTa Ha PaslioKEHUE MEPOKCUAA
BOJI0pOJIa?

Bomnpocs! ajs1 oTyeTa mo JadoparopHoii padore Ne3:

1. Onpenenute o0beM ceprucToro raza SO, Maccoi 26 T Mpu HOPMAJILHBIX YCIOBUSIX.

2. I'a3oBas cMech cocTouT U3 3 11 kucioponaa u 5 1 okcuaa cepol (1V). O6bembl razon
IPUBEJICHBI K HOPMAJIBHBIM YCJIOBUAM. PaccunTarh Maccy CMECH.

3. Onumute crpoenue Mojiekyisl SO,. KakoBbl KHCIOTHO-OCHOBHBIE CBOMCTBA 3TOTO
coenuHeHus? B 000CHOBaHMM OTBETa MPUBEIUTE YPABHEHUSI COOTBETCTBYIOIIMNX PEAKIIUM.

4. OxapakTepu3yiTe TPOMBITIUICHHBIN crioco0 noiydeHust SO;.

5. I'ne npumensiercst SO, u cepHucTas Kuciora?

Bomnpocs! Ajs1 oTyeTa mo JadoparopHoii padore Ne4:

1. Camwmm 200 mn 3 M u 300 mn 4 M pactBopa cynbbunaa Hatpus. PaccuurtaTth
MOJISIPHYIO KOHIIEHTPAIMIO MMOJyYEHHOTO PacTBOpa.

2. Kakas macca cepauctoro Hatpus coaepxurtcs B S0 mi 0,6 M pacteopa?

3. Onummre crpoenne Monekynsl Na,S. Kakumu OKuCIUTEIBHBIMH WM
BOCCTAHOBUTEIBHBIMH CBOMCTBaMH 0OOJafaeT 3To coenuHeHne? B o0ocHOBaHMM OTBETa
MIPUBEIUTE YPABHEHUSI COOTBETCTBYIOIIUX PEAKIIUM.

4. OxapakTepu3ylTe B KpaTkod (opMe MPOMBIIUICHHBIM CHOCOO BOCCTaHOBJICHUS
Na,S yriem.

5. 'me npumensercs Na,S?

Bonpocsl 1151 oTyera mo JgadoparopHoi padore NeS:
. CBoiicTBa THOCYNIb(aTa HATPHUS.
. Hanuimumre kauyecTBEHHYIO peaklMio Ha THOCYIb(aT-uOH.
. OcobeHHocTH THOCYJb(aTa HATPUS.
. Harmumure peakiuio quccoruaiuu cyiabdara HaTpus U cyib(uTa HaTpUs.

DN AW N~

. [Ipumenenue Tuocynabhara HATPHSI.
Bonipocsl aJ1s1 oTyeTa mo JadopaTopHoii padore Ne6:

1. OnpenenuTh MacCOBBIE 10U 3JIEMEHTOB B cepHOM kuciote H,SOy.

2. Ilytem pazoasienus 500 T 96 %-Hol cepHON KUCIOTHI BOJIOU, CIEIYET MOTYYUTh
25%-nyto kuciotry. Kakoil o0beM BOIbl Ui 3TOro mHoTpedyeTrcss MW Kakas
Macca pa30aBIE€HHON KUCIOTHI NOTy4nuTCs?

3. [lepeuncnure pusmvecKkne CBONCTBA CEPHOM KUCIIOTHI.

4. Busibl CEpHOU KUCTOTHI.

5. Tlo kakomMy TpPUHIIMITY B3aUMOJCHCTBYET pa30aBlieHHAs CEpHas KHUCJIOTa C
Metaimamu. [IpuBeaure peakiuu.



3anaum 11 BHINOJTHEHUS] MPAKTUYECKUX 3aHATHIA:

1. Onpenenuts o61ee coaepxkanue SOz B 50%-HOM cepHOIt KUCIOTE.

2. OmnpenenuTh KOHUEHTPAIMIO KHUCIOTHI, B KOTOpoil oOmiee conaepxkanue SO;
cocTapisieT 57,14%.

3. Onpegenuts Maccy 100%-HOW CepHOM KUCIOTHI U BOJIbI, KOTOPhIE HEOOXOIUMO
cMenaTh i nosydeHus 45%-Hoi cepHON KHCIIOTHI.

4. Onpenenutb Maccy 20%-HOro osieymMa, KOTopyro cieayer cmemarb ¢ 10%-Hoit
CEpPHOM KUCIOTOMN i MOoTydeHUs: 98%-HON KUCIOTHI.

5. OnpenenuTh KOJIMYECTBO TEIUIA, BbLAENAMOMIErocs mnpu pazdaBieHuu 90%-Hoi
cepHOI KucioThl 10 KoHueHTpamuu 50% H,SO,4 ipu 20°C.

3agaHusi  KOHTPOJbHOH Ppadorbl  (KP) BBINONHAIOTCA HWHAWBUAYAIBHO IO
BapuaHTaM, COOTBETCTBYIOIIUM TocienHerd mudpe mudpa cryneHta. BapuaHTb
KOHTPOJIBbHBIX 33JaHUN:

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

Ne 3aianus 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.IlondaTue Katanusa v KaTaau3aTopoB. KOHTaKTHBIE MacChl

2.CyIIHOCTh KaTATUTHIECKOTO TCHCTBUS

3.Ctaanm KaTanm3a Ha TBEPJIbIX KaTan3aTopax

4.006acTi NpOTEKaHUs KAaTATUTUYECKUX PEaKIIUi

5. TexHnueckre XapakKTepUCTUKUKOHTAKTHBIXMACC:KaTATUTHYECKASIAKTUBHOCTb,
CEJIEKTUBHOCTD

6. TexHu4YeCKUEeXapaKTEPUCTUKUKOHTAKTHBIXMACC: YCTOMUNBOCTHKATATN3aTOPOBK
OTPABJICHUIO

7. TexHUYEeCKUEXapaAKTEPUCTUKUKOHTAKTHBIXMACC: YCTOMUNBOCTHKATATN3aTOPOBK
neperpeBam

8.TexHn4eckre XapaKTePUCTUKN KOHTAKTHBIX MacC: TeMITepaTypa 3aKUTaHUs

9.TexHnYeCcKre XapaKTEPUCTUKN KOHTAKTHBIX MACC: TUAPABIMYECKOE COMPOTHUBIICHUE

10.TexHnuyeckne XapakKTEPUCTUKNA KOHTAKTHBIX MAcC: MEXaHUIeCKas MMPOYHOCTh

11.Texnuyeckne XapaKTEPUCTUKH KOHTAKTHBIX MAcCC: MPOJODKUTEIBHOCTh PabOTHI,
CTOMMOCTb KaTaiau3aropa

12.OCHOBHBICITATIBIITIPON3BOICTBAKOHTAKTHBIXMACC. PA3HOBUTHOCTHUIIPOMBITIIIICHHBIX
KaTaJanu3aTopoB

13.0caxaeHHble KOHTAKTHBIE MACCHI

14 Karanu3aTtopbl Ha HOCUTEIISX, MTOJTy4aeMble METOJIOM ITPOTTUTKH

15.MeTobl IPONUTKH

16.KaTtanu3atopsl, mojiydaeMbple MEXaHUIECKUM CMEIICHUEM

17.1TnaBneHbIE U CKEJIETHbIE KOHTAKTHBIE MACCHI

18.YcnoBus npoBeaeHus TpoIiecca MiaBIeHUs

19.KaTanu3aTtopbl Ha OCHOBE 1I€0JIUTOB



20.ITpou3BoACTBO KaTaNM3aTOPOB KOHBEPCUU OKCHA YIiiepoaa

21.PacnbuiuTeNbHBIE CYITUIKH

22.001ue cBeAeHus 00 aJcOpOIMOHHBIX Mpolieccax

23..Ousundeckas aacopOonus

24 IlapaMeTpbl MOPUCTOM CTPYKTYPHI

25.Knaccuduxkanus mop mo pazmepam

26.OCHOBHBIE IPOMBIIIIICHHBIE a7COPOCHTHI

27.AKTUBHBIC YTJIA

28.Cunukarenu

29.1lconuTsr

30.I'muHUCTHIE TOPOIBI

31.0mpenenuTh KOJIMYECTBO TEIUIOTHI, KOTOPOE BhIAEIsACTCS 3a oauH nepuop (t=135
MUH) TIpU aJCOPOLIUM MMapOB MOAUCTOTO ATUJIA aKTUBHBIM yriieM. J(uametrp ajgcopbepa 3 M,
BeicoTa cinosgs H=1,5 M. CkopocTh mNapoBO3AYHIHON cMmecH =25 M/MHH; HadaJlbHas
xoHrentpamust Co=0,027 Kr/M°; KOHIEHTPALMs CMECH Ha BBIXOZE u3 agcopbepa C,=0,0002
KI/M°; HACBINHAS TUIOTHOCTb CIOS Pyac=300 Kr/mM°. Ha CKONBKO TOBBICUTCS TEMIEpaTypa
naporazoBoi cmecu (At)

32.0mnpenenuTh KOJIMYECTBO TEIUIOTHI, KOTOPOE BbIAENsAeTCa 3a oauH nepuoj (=135
MUH) TIpU aJCOPOLIUM MMapOB HOAUCTOTO ATUJIA aKTUBHBIM yriieM. J(uametrp agcopbepa 3 M,
BbicoTa cinoss H=2,0 M. CkopocTh NapoBO3AYLUIHOM cMmecH =25 M/MHH; HadaJbHasd
koHrentpamust Co=0,027 Kr/M°; KOHIEGHTpALMs CMECH Ha BBIXOZe u3 agcopOepa C,=0,0002
Kr/M°; HACBIIHAS UIOTHOCT CIIOS Prac=200 kr/mM°. Ha CKOIBKO TOBBICHTCS TeMIIEpaTypa
naporaszoBoi cmecu (At)?

33.0mpenenuTh KOJIMYECTBO TEIJIOTHI, KOTOPOE BbIAENseTcs 3a oauH nepuos (t=135
MUH) TpU aJCOPOIMU MapoOB HOIMUCTOTO ATHIIAa aKTUBHBIM yrieM. J{uamerp agcopbepa 3 M,
BbicoTa cinosgs H=2,5 M. CkopocTh MNapoBO3AYLUIHON cMecH =25 M/MHH; HadaJlbHas
koHrentpamust Co=0,027 Kr/m°; KOHIEHTpALMs CMECH Ha BBIXOZe u3 agcopOepa C,=0,0002
Kr/M°; HACHIIHAS UIOTHOCT CJIOS Prac=200 kr/m°. Ha CKOIBKO MOBBICHTCS TeMIIEpaTypa
napora3oBoi cMmecu (At)?

34.0mpenenuTh KOJIMYECTBO TEIUIOTHI, KOTOPOE BbIAeNsAeTcsa 3a oauH nepuoj (=135
MUH) TpU aJCOPOIMU MapoB HOIMUCTOTO ATHIIAa aKTUBHBIM yrieM. J{uametp aacopbepa 3 M,
BeicoTa cioss H=3,0 M. CkopocTh MapoBO3AYIIHOW cMeCH =25 M/MHUH; HadaJIbHas
kouneHTparms Co=0,027 Kr/M; KOHIICHTpAIUs CMECH Ha BbIxoje u3 ajgcopoepa C,=0,0002
Kr/M°; HACBIIHAS IUIOTHOCTD CIOSL Puac=500 Kr/M°. Ha CKONBKO IOBBICHTCS TEMIEparypa
nmapora3oBoi cMmecu (At)?

35.0mnpenenuTh KOJIMYECTBO TEIUIOThI, KOTOPOE BBIAEISIETCS 3a oAuH nepuoj (1=135
MUH) TpU aJCOPOIMU MapoB HOIMUCTOTO ATHIIAa aKTUBHBIM yrieM. J(uametp aacopbepa 3 M,
BeicoTa cioss H=3,5 M. CkopocTh MapoBO3AYIIHOW cMecH =25 M/MHH; HayaiabHas
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
napora3oBoi cMmecu (At)?



36.0mnpenenuTh KOJIMYECTBO TEIUIOTHI, KOTOPOE BblAeNsAeTca 3a oAuH nepuoj (t=135
MUH) TpU acOpOLMK MAapOB MOJUCTOrO 3TUIA aKTUBHBIM yriieM. /luametp amcopOepa 3 M,
Beicota ciosi H=4,0 m. CkopocTh NapoBO3AYIIHOW cMecH ®=25 M/MUH; HaudajdbHas
koHueHTpamus Cy=0,027 Kr/M?’; KOHIIGHTpAIIMsl CMECH Ha BbIxojie u3 anacopbepa C;=0,0002
Kr/M°; HACBIIHAS IUIOTHOCT CIIOS Prac=200 kr/m°. Ha CKOIBKO TOBBICHTCS TEMIIEpaTypa
napora3oBoi cMmecu (At)?

37.0mpenenuTh KOJIMYECTBO TEIUIOTHI, KOTOPOE BhIAEIACTCS 3a oauH nepuoy (=135
MUH) MpU aACOPOIMH MapOB HOIUCTOTO ITUIIa aKTUBHBIM yrieM. [uamerp agcopbepa 3 M,
Beicota cinosi H=4,5 m. CkopocTh NapoBO3AYIIHOW cMecH ®=25 M/MUH; HaudajdbHas
koHueHTpamus Cy=0,027 Kr/M?’; KOHIIGHTpAIIMsl CMECH Ha BbIxojie u3 anacopbepa C;=0,0002
KI/M®; HACBHITHAS IUIOTHOCTH CIOS Prac=500 Kr/M°. Ha CKOJNBKO MOBBICHTCS TEMIEpaTypa
napora3oBou cMmecu (At)?

38.0mpenenuth KOJMYECTBO TEIIOTHI, KOTOPOE BBIACNIAETCSA 3a OauH nepuona (t=135
MUH) TIpU aJCOpOLIUM MApOB HOAUCTOTO ATUJIA aKTUBHBIM yriieM. J(uamerp agcopbepa 3 M,
BbicoTa cinosgs H=5,0 M. CkopocTh mNapoBO3AYLUIHON cMecH =25 M/MHH; HadaJlbHas
koHueHtpamusa Cy=0,027 KI‘/MS; KOHIICHTpAIMs CMECH Ha BbIxoje u3 ajacopoepa C;=0,0002
KI/M°; HACBINHAS TUIOTHOCTb CIIOA Puac=300 Kr/m°. Ha CKONBKO TOBBICHTCS TeMIEpaTypa
naporaszoBoi cMmecu (At)?

39.0mpenenuth KOJMYECTBO TEIIOTHI, KOTOPOE BBIAENIACTCSA 3a OauH nepuona (t=135
MUH) TIpU aJCOpOLIUM MapOB HOAUCTOTO ATUJIA aKTUBHBIM yriieM. J(uametrp agcopbepa 3 M,
BbicoTa cinosgs H=5,5 M. CkopocTh mNapoBO3AYHIHON cMecH =25 M/MHH; HadaJlbHas
xoHrentpamust Co=0,027 Kr/M°; KOHIEHTpALMs CMECH Ha BBIXOZe u3 agcopOepa C,=0,0002
KI/M°; HACBIIHAS IUIOTHOCTD CIOS Puac=300 Kr/M°. Ha CKONBKO MOBBICHTCS TEMIIEparypa
naporaszoBoi cmecu (At)?

40.0mpenenuth KOJIMYECTBO TEIJIOTHI, KOTOPOE BhIACISIETCS 3a oauH nepuon (t=135
MUH) OpU aJcOpOIMU MapoB HOIMUCTOTO ATHIIa aKTUBHBIM yrieM. Juamerp aacopbepa 3 M,
BbicoTa cinoss H=6,0 M. CkopocTh MNapoBO3AYUIHOM cMecH =25 M/MUH; HayanbHas
koHrentpamust Co=0,027 Kr/m°; KOHIEHTpALMsI CMECH Ha BBIXOZe u3 agcopOepa C,=0,0002
Kr/M°; HACHIIHAS UIOTHOCT CJIOS Prac=200 kr/m°. Ha CKOIBKO TOBBICHTCS TeMIIEpaTypa
naporaszoBoi cmecu (At)?

TecToBble 3a1aHuA:
Bapuant Nel
1. DHeprus akTUBaLUU - 3TO
a) pa3HOCTb SHEPTUN UCXOAHBIX PEAruPYIOIINX MOJIEKYJI U AKTUBHOTO KOMILJIEKCA;
0) cymMMa SHEpruii akTUBHOTO KOMILJIEKCA U UCXOJIHBIX Pearupyromux MOJICKYI;
B) PA3HOCTh PHEPTHI aKTUBHOTO KOMILIEKCA U UCXOJHBIX PEarupyrommnx MOJIEKYJT;
T') PA3HOCTh CKOPOCTEH aKTHBHOTO KOMIUIEKCA M UCXOHBIX PEarupyroIInX MOJICKYIL.
Bapuant Ne2

1. Kak mnaspBaercs cmnoco0 (OPMOBKM KaTaau3aTOpPOB, MPU KOTOPOM TOIYYarOT
chepudeckue rpaHyibl oT 2 10 20 MM U3 MOPOMIKOOOPAa3HBIX MaTepHUANIOB TpU J00aBICHUU
YKHUJIKOTO CBSA3YIOLIETO?



a) DKCTpY3HUeH;
0) TabneTupoBaHUEM;
B) BMa3bIBACHUEM;
I') TpaHyJIMpPOBAaHUEM Ha TapebyaToM IPaHyIISATOPE.
BapuanTt Nel
2. CopOuroHHbIC HAHECEHHBIE KaTaJIN3aTOPhI — 3TO KaTalu3aToOphl, B KOTOPBIX
a) MCXOIHO€ COEIUHEHUE AKTUBHOI'O KOMIIOHEHTa BHOCAT B PAaCTBOPEHHOM COCTOSHHH B
OBl HOCUTEJIS;
0) UCXOAHOE COEAMHEHNE HOCUTENSI BHOCIT B PACTBOPEHHOM COCTOSIHUM B IOPBI aKTUBHOT'O
KOMITOHEHTA;
B) He HaONIOJaeTCsl B3aMMOJICHCTBUE MEXJy HOCHUTEIEM M HCXOIHBIM BEIECTBOM,
a7IcOpOMPYIOLITUMCS Ha IOBEPXHOCTH;
r) HaOmomaercss B3aUMOJCHUCTBUE MEXKAY HOCHUTEIEM U HCXOJHBIM  BEIIECTBOM,
a7cOpOUPYIOUIMMCS Ha TOBEPXHOCTH.
Bapuant Ne2
2. [lepBoii cTaaueil KaTanu3a Ha TBEPAbIX KaTalu3aTopax sBIIeTCs
a) mud¢y3us NpoyKTa KaTajau3a B Iopax 3epHa KaTaln3aropa;
0) BHyTpeHHss qu(dy3Hs pearupyroliyx BEIIECTB B IOPAX 3€pHA KaTalau3aropa;
B) A dy3us NpoayKTa KaTanau3a OT IOBEPXHOCTH 3€PHA KaTalln3aropa;
r) BHemHAsA au(d@dy3usi pearupyrommx BEIIECTB U3 sIpa IMOTOKA K IMOBEPXHOCTU 3E€PEH
KaTajau3aropa.
BapuanTt Nel
3. TBepnoe Teno, NCIOIb3yeMOE B KaUeCTBE CPE/ICTBA OYMCTKH (pa3iesieHus ), Ha3bIBalOT
a) aIcOpOEHTOM;
0) ancopOTUBOM;
B) KaTaJIN3aTOPOM;
T') pa3AeIUTENIEM.,
Bapuant Ne2
3. Kakasa TexHoyioruueckasi cTajus MOJYyYEHHUs KaTalu3aTOPOB MEXAHHMYECKUM CMEIICHHEM
KOMITOHEHTOB MPUMEHSETCS I TOBBIIIEHUS IPOYHOCTH U OKOHYATEIBHOTO (POPMHUPOBAHUS
CTPYKTYpBI T'paHyibl KaTainu3aropa?
a) U3MEIIBYCHUE;
0) cMelIeHre ¢ YBIaXKHEHHOM IINXTOi;
B) (hopMOBaHue;
') TepMUYecKas 00paboTKa KaTaJiu3aToposB.
Bapuant Nel
4. Cragus TONy4YeHHUS OCAXKJEHHBIX KOHTAaKTHBIX Macc, NpU KOTOopoil TBepaas (asa
MEPEXOIUT B )KHUJIKYIO, HA3bIBACTCSI
a) paCTBOPEHHEM;
0) ocaxxIeHUEM;
B) (PUITBTPOBAHUEM;



T') CYIIKOM.
Bapuant Ne2
4. Macca ancopOeHTa B eAMHUIE 00beMa 3ePHUCTOrO CJI0s1, HA3bIBAETCS
a) HACBIITHOM TIOTHOCTBIO;
0) MOPO3HOCTHIO;
B) DKBHBAJICHTHBIM JIHAMETPOM IPOXOa;
I') YAEIbHOU IJIOTHOCTHIO.

Bapuant Nel
5. Yto pacronaraercsi B BepuIMHax KyOOOKTa3IpoB 1ieonTa’?
a) HATPH;
0) Kamui;
B) KPEMHUU WJTU aJTIOMUHUM;
T) BoJa.
Bapuant Ne2

5. [IpormuTouHbIe HAHECEHHBIE KaTaIH3aTOPhI — 3TO KaTaJINu3aTOPhl, B KOTOPBIX
a) MCXOIHO€ COEIUHEHWE AKTUBHOTO KOMIIOHEHTa BHOCST B PAaCTBOPEHHOM COCTOSIHUM B
MOPHI HOCUTEJI;
0) UCXOTHOE COEMHEHNE HOCUTEISI BHOCIT B PACTBOPEHHOM COCTOSIHUU B TIOPBI aKTUBHOTO
KOMITOHCHTA;
B) HE HaOIIOMACTCS B3aWMOJICUCTBUE MEXAY HOCUTEIEM U MCXOIHBIM BEIIECTBOM,
a7IcCOpOUPYIOITUMCS Ha TTIOBEPXHOCTH,
r) HaOmomaercss B3aUMOJCHUCTBHE MEXKAY HOCHUTEIEM U HCXOJHBIM  BEIIECTBOM,
a7ICOpPOUPYIOITUMCS Ha TIOBEPXHOCTH.
BapuanTt Nel
6. Ilpoiecchl, mpoTeKarmKe B KUIKOM (aze ¢ ydyacTHEeM Karajlu3aropa B KOJUIOMJIHOM
COCTOSIHUH, Ha3bIBAFOTCS
a) TOMOTCHHBIMH KaTAJITMTUICCKUMH TIPOIECCAMH;
0) reTeporeHHBIMH KaTaTUTUHYECKUMU MPOIECCaMU;
B) MUKPOTE€TEPOTEHHBIMHU KaTaTUTHIYCCKUMH MTPOIIECCaMU,;
) pepMEeHTaTUBHBIMU KaTaTUTUYECKUMH MPOIIECCAMHU.
Bapuant Ne2
6. BemecTBo, momiexaree ymaieHUIO I8 TOCTHXREHUS dddeKkra O4uCcCTKU (pasiesieHus ),
Ha3bIBAIOT
a) afIcopOEHTOM;
0) ancopOTUBOM;
B) KaTaJIN3aTOPOM;
T') pa3aelINTENIEM.
Bapuant Nel
7. Ha Kakoll TEXHOJOTMYECKOM CTaauM TMOJYyYECHHUS Karaau3aropoB MEXaHUYECKUM
CMEIIEHUEM KOMIIOHEHTOB BBOJIAT PA3IUYHBIC TEXHOIOTHYECKUE TOOABKU?
a) Ha CTaJUU U3MEJIBICHUS,



0) Ha cTauu CMENICHUS C YBIAKHEHHOM IMXTOMH;
B) Ha cTaIu¥ (POPMOBAHMUS;
') Ha CTaJIUU TEPMUUYECKON 00pabOTKH KaTanu3aropa.
Bapuant Ne2
7. I1o kakoMy MeXaHHU3My 00pa3yIOTCs TPaHyiIbl B IPOIECCE CUHTE3a CHIIMKArenei?
a) 1o MEXaHU3My MOJMMEPHU3aIUH;
0) 1o MoJIMMepaHaTOTHYHOMY MPEBPAILICHUIO;
B) 110 BHYTPHUITIOOYJISIPHOMY MPEBPALIECHUIO;
I') 10 MEXaHU3MY MOJIMKOHJICHCAIIUH.
Bapuant Nel
8. B kakoMm ammapare MpoM3BOJICTBA KaTaln3aropa KOHBEPCUU OKCHA YITIEpO/aa TUIAPOKCHU]T
’KeJie3a OTCTauBaIOT B TeUEHUE 2 4acoB?
a) B JICKaHTaTOPE;
0) B peKTOpE JIJIs1 OCAXKJICHUS;
B) B pPaCNbLIUTEILHON CYIIIHIIKE,
r) B OyHKepe.
Bapuant Ne2
8. Marepuan, Ha KOTOpbIH HAaHOCAT KaTaJU3aTop C LEIbI0 YBEIMYEHHUS €ro MOBEPXHOCTH,
OpHUIAHUST Macce TOPUCTOM CTPYKTYpHI, MOBBIIICHUS €€ MEXaHWYeCKOW MPOYHOCTH,
HA3BIBACTCS
a) aKTUBaTOPOM;
0) MpOMOTOPOM;
B) TPETEpPOM;
I') TOBEPXHOCTHO-aKTUBHBIM BELIECTBOM.
BapuanTt Nel
9. CenekTUBHOCTD (M30MPaTeNbHOCTD) KaTanu3aTopa - 3To
a) ero CroCOOHOCTh U30MPATEIBHO YCKOPATH OJIHY U3 MOOOYHBIX pEaKIUK;
0) ero cnocoOHOCTh U30MPATEIBHO YBEJIIMUMBATH BPEMs HA LIEJEBYIO PEAKIIUIO MIPU HATTUYHUH
HECKOJIbKUX ITOOOYHEBIX;
B) €ro CroCOOHOCTh U30UPATETHHO YCKOPSTH LEIEBYI0 PEAKIUIO IPU HAJIMUYUU HECKOIbKUX
MOOOYHEBIX;
T') €ro CIIOCOOHOCTh U30MPATENHHO YBEIMYUBATH BPEMsI Ha TIOOOYHYIO PEAKITUIO.
Bapuant Ne2
9. Ha xako¥ MO3UIMH PacbUITMTEIFHON CYIIHIIKH IIPOUCXOIUT OTACTICHUE TBEPABIX YaCTHII
oT raza?
a) B CyIIWJIbHOM Kamepe 4;
0) B BEHTWJISITOpE 11 BO3BpaTa TBEPAbIX YacTHIl 7;
B) B pa3rpy3o4HoM mryiepe 10;
') B IIUKJIOHE 8.



Bapuant Nel
10. Jlunelinas xapakTepucTuka cBOOOAHOTO oObeMa ajcopOeHTa, 3aBUCAIlas OT AUAMETpPa
o0pa3yrolux ero rpanys, Ha3bIBaeTCs
a) HACBIITHOM TIOTHOCTBIO;
0) MOPO3HOCTHIO;
B) SKBUBAJICHTHBIM IHAMETPOM MPOXOJIA;
T') BBICOTOH TIOP.
Bapuant Ne2
10. IIporiecchl, B KOTOPBIX pearupyronye BEMIeCTBa U KaTajlu3arop COCTABISAIOT OJHY (aszy,
Ha3bIBAIOTCS
a) TOMOT€HHBIMU KaTaJIMTUYECKUMHU MPOIECCAMH;
0) reTepOreHHBIMU KaTaTUTHICCKUMH MPOIIECCAMH;
B) MUKPOTE€TEPOTCHHBIMHU KaTAIMTUUECKUMHU MPOLIECCAMH;
r) pepMEHTATUBHBIMU KaTATUTUYECKUMHU MPOIIECCAMHU.
BapuanTt Nel
11. Yro o3nauaer BenuunHa C; B ypaBHenuu: 1=V, C,p,,
a) 00BEMHYIO JI0JIF0 OCHOBHOI'O MCXOJHOIO BEIIECTBA (Ha BXOJIE B CJIOM KaTrajau3aTopa);
0) 00bEMHYIO JIOJTIO MPOJTYKTa (Ha BBIXOJIE U3 CJIOS KaTajau3aropa);
B) CTENEHb MPEBPAILICHHS] OCHOBHOTO UCXOJTHOTO BEIIECTBA;
') KOHEUHYIO (Ha BBIXOJIE U3 CJIOSl KaTajln3aropa) OObEMHYIO CKOPOCTh rasa.
Bapuant Ne2
11. Cragusa mnolydeHUsS OCaXKJCHHBIX KOHTAKTHBIX Macc, MpU KOTOpou TBepaas ¢asa
oOpasyeTcsi B pe3yibrare XMMHYECKOW pEaKIMu TpU CIUBAHUH PACTBOPOB HCXOMHBIX
KOMIIOHEHTOB, Ha3bIBAETCS
a) paCTBOPECHHEM;
0) ocaxJicHHEM;
B) (PUITBTPOBAHUEM;
I') CyILIKOH.
BapuanTt Nel
12. IlepBoii cTaaneil NOMTy4eHUsI MPOMUTOYHBIX KaTaIu3aTOPOB SIBISETCS
a) ynajaeHue u30bITKa pacTBOpa;
0) sBaKyaIus ra3za u3 nop HOCHUTEJIS;
B) 00pabOTKa HOCUTETISI PACTBOPOM;
I') CyIlIKa U MPOKAIMBAHUE.
Bapuant Ne2
12. Yto oOpaszyeTcst Ha BTOPOIl CTaAuK CUHTE3a YIisi?
a) aicopOEHT MOHOJIUTHOM CTPYKTYPHI;
0) aKTHBUPOBAHHBIN aJICOPOCHT;
B) a7ICOPOCHT MOPUCTOM CTPYKTYPHI.
Bapuant Nel
13. B xakom BuJi€ MONYYarOT Karajau3aTtop HUKEIb Penes?



a) B BUJIE MEJIKOJUCTIEPCHOTO MOPOIIIKA;
0) B BUJIE KYCOYKOB CILIaBOB;
B) B BUJIC CETKH,
T') B BUJIe clihpa’ei.
Bapuant Ne2
13. Yrto o3nagaet Benmmuuna C, B ypaBuenuu: 1=V ,C,xC, By,
a) 0ObEMHYIO JI0JII0 OCHOBHOT'O MCXOJIHOTO BelllecTBa (Ha BXOJIE B CIIOM KaTalu3aropa);
0) 00BEMHYIO JIOJTIO TIPOIyKTa (HA BBIXOJIE U3 CJIOS KaTalu3aTopa);
B) CTENIEHb MPEBPAILEHUS OCHOBHOTO UCXOAHOTO BEIIECTBA;
I') KOHEUHYIO (Ha BBIXOJIE U3 CIIOSI KaTalin3aropa) 00beMHYIO CKOPOCTh rasa.
Bapuant Nel
14. Yto oOpasyeTcs Ha IepBOM CTAANK CUHTE3a yIIis?
a) aicopOEHT MOHOJUTHOM CTPYKTYPBHI;
0) aKTUBUPOBAHHBIN aJICOPOCHT;
B) aJICOPOEHT MOPUCTOU CTPYKTYPBHI.
Bapuant Ne2
14. Tlocnenuei cragueit MoaydeHUs MPOMUTOYHBIX KAaTAIU3aTOPOB SIBIISIETCS
a) ylajaeHue u30bITKa pacTBOpa;
0) sBaKyalus raza u3 nop HOCUTES;
B) 00pabOTKa HOCUTENSI PACTBOPOM;
I') CyllIKa ¥ MPOKaJIMBaHUE.
BapuanTt Nel
15. BemecTBo, BBOIMMOE B KOHTAKTHYIO MAcCy JJisi TIOBBIIICHUS aKTUBHOCTH KaTaJll3aropa
Y YBEJIIMUEHUS CPOKA €TO ICUCTBUS
a) Tperepom;
0) MpOMOTOPOM;
B) HOCHUTEJIEM,
I') IOBEPXHOCTHO-aKTUBHBIM BEIIICCTBOM.
Bapuant Ne2
15. B xakom Buje mony4arotr kataiauzatop bara?
a) B BUJIE MEJIKOJIUCTIEPCHOTO MOPOIIIKA;
0) B BUJIE KyCOUKOB CILJIAaBOB;
B) B BUJIE CETKH,;
') B BUJIe crivpasei.
9 cemecTp
Bonpocs! BxoaHoro kourpoJis (YO):
1. ®ocdop B ipupoae
2. [Tonyuenue u cBoiictBa docdopa
3. Oxcuppl 1 KUCIOTHI hochopa
4. CoiicTBa Kaus
5. CBolicTBa KaJIbIIUS



6. Xumuueckasi TEXHOJIOTHUSA U €€ Kilaccuduxanus

7. IlpunIumel oOoramieHus Chlpbs

8. Kimaccudukanuss XUMHUECKMX pEaKIMM, JeXallMX B OCHOBE IMPOMBIIUICHHBIX
XUMHUKO-TEXHOJOTUYECKUX MPOIIECCOB

9. CymHocTh KaTanu3a. Buabl KaTaTuTHIECKUX MPOIECCOB

10.X¥MHKO-TEXHOJIOTUYECKAsl CUCTEMA

3ananus Ui BHINOJHEHUS MPAKTHYECKUX 3aHATHIA:

1.ITpoBecTH pacyeT MaTepUaNIbHOTO OaaHca aMMHAYHON CETUTPHI

2.IIpoBectu pacuer MaTepuaibHOro OajaHca Kapbamuaa

3.IIpoBectu pacuer MaTepuabHOro 0anaHca cyiabhara aMMOHUS

4 ITpoBecTu pacyeT MaTepuaIbHOro 0ajaHca npocroro cynepdocdara

5.IIpoBectu pacuer MaTepuaibHOTO OanaHca nBoWHOTO cynepdocdara

6.IIpoBectu pacueT MaTepuabHOTO OanaHca SKCTPAKIMOHHON (GOoCPOPHON KUCTOTHI

7.IIpoBectu pacuer MaTepuanibHOro OajgaHca ammodoca

8.IIpoBecTu pacueT MaTepHAIBHOTO OaaHca TMaMMOHUTPO(POCKH

3agaHus KOHTPOJIbHOM padoThl (KP) BRINMOTHAIOTCA MHAWBHUAYATIBHO IO BaApUAHTAM,
COOTBETCTBYIOIIUM TociieHed mudpe mudpa cryaenrta (tadn. 1). BapuanTsl KOHTPOIBHBIX
3a1aHUM:
Ne BapunanTa 1 2 3 4 5 6 7 8 9 10
1 2 3 4 5 6 7 8 9 10
Ne saasms 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

1.04nctka 006>)KUTOBOTO Ta3a U3 Kod4eaaHa: 00pa3oBaHUe U BBIJCIICHNE TyMaHa
2.049ncTKa 00’KUTOBOTO Ta3a U3 KOMYeJaHa: OCyIIKa ra3a
3.0unctka OOKMTOBOTO Ta3za M3 Koi4enaHa: oOpa3oBaHHWE TyMaHa B CYIIMJIBHOMN

OarHe

4.04uncTka 00KUTOBOT0 ra3a u3 Koiauenana 6e3 o0pa3oBaHus TyMaHa

5.Cxema 04uCTKH 00KUTOBOTO Ta3a U3 KoJYeaHa OTACJICHUS KOHTaKTHOTO 3aBOja

6.Anmmapatrypa OYMCTHOTO OTACIICHHsI 00KMTOBOTO Traza M3 Koyrde[aHa KOHTAaKTHOTO
3aBoJia

7. TexHOMOTUYECKUN PEKUM OUMCTKHA 00KMTOBOTO T'a3a U3 KoJueaHa

8.13Bneuenue cenena n3 00’)KUTOBOTO raza U3 KoJrueaaHa

9.®Du3NKO-XUMHYECKHE OCHOBBI TPOIECCAa OKHCICHUS CEPHHCTOrO aHTHApPHIA Ha
KaTanu3aTopax

10.BananueBas KOHTaKTHaAs Macca

11.VcnoBus nponecca okucienus SO, B SO; Ha BaHAMEBOM KaTaan3aTope

12.0xucnenune SO, Ha KaTanM3aTOPE B KUIISAIIEM CIIOC

13.KoHTaKkTHBIE anmapaTsl

14 . TemmooOMeHHasI amnmapaTtypa

15.TexHonOrn4ecKuil pe’KuM KOHTAaKTUPOBAHUS

16.A6copbums SO3 cepHOiT KUCTOTOM



17.banaHc BOJIbI B KOHTAKTHOM CHCTEME M BBIXO/T 0JieyMa
18.KoHaeHcalus cepHOM KUCIOTHI B Mpoliecce adcopormu

19.Anmaparypa aGCcopOIMOHHOTO OTACIICHUS

20.TexHonornuecKkuit pexxum abcoporuu

21.Texnomornyeckasi cxema IIOJIyY€HHS CEpHOM KHUCIOTHI U3 KOJYElaHa H €e
OTHCaHue

22 TexHomornyeckass cxeMa OJIMHAPHOTO KOHTAKTUPOBAHUPOBAHUS MPOU3BOICTBA
CEpHOI1 KUCIIOTHI U €€ ONHCAHNE

23. TexHOJI0TnYeCKasgCXeMaIBOMHOTOKOHTAKTUPOBAHUPOBAHUSTIPOU3BOJICTBA CEPHOM
KHUCJIOTHI U €€ ONKICAHKE

24 TeXHOIOTUYECKAICXEMATPOMHOTOKOHTAKTHPOBAaHUPOBAHMSITIPOU3BOICTBA  CEPHOM
KHUCJIOTHI U €€ ONHCAHKE

25.CpaBHUTENBHBIMAHATU3TONYYCHUACEPHOUKUCIOTHIN3KOTUEIaHAN  DIIEMEHTapHOM
cepbl. JlocTOMHCTBA M HEIOCTATKH METO/IOB

26.11pon3BoACTBOCEPHONKHUCIOTHIM30TXOAAIUXa30BMETAILTY pPTUYECKUXIIPOU3BO/ICTB

27 ITpou3BOACTBO CEPHOM KUCIOTHI U3 CEPOBOIOPOIA

28.00e3BpeKMBaHNEe OTXOSIINX Ta30B B IPOU3BOCTBE CEPHON KUCTIOTHI

29.I1lonyyeHne BHICOKOKAY€CTBEHHOM CEPHON KUCTIOTHI

30.Ucnonb3oBanue oTpabOTaHHON CEPHON KUCTIOTHI

31.Ilpu OKHCIEHUM ABYOKHCH CEPbl B TPEXOKUCHh B MPOM3BOACTBE CEPHOM KUCIOTHI IO
KOHTaKTHOMY CHOCOOY B KOHTAKTHBIM armapara MocTyIlaeT CEpHUCTBIN ra3 coctaBa B % (00.):
SO, — 12; 0, — 9; N, — 79. TIpouecc okucnenus ocymectsisercs npu P=1,1-10° ITa. CrereHs
OKHCIIEHUSI cOCTaBIsIeT 65%. PaccunTars COCTaB OKMCIIEHHOTO T'a3a ¥ BEJIMYUHY PaBHOBECHSI.

32.I1pu OKHMCIEHUH JABYOKHCH CEPbl B TPEXOKHCHh B MPOM3BOACTBE CEPHOM KHCIOTHI IO
KOHTAKTHOMY CIocoOy B KOHTAKTHBIN armapara MOCTYIaeT CEPHUCTHIN ra3 coctaBa B % (00.):
SO, — 13; O, — 8; N, — 79. Ilporiecc OKHCICHHUS OCYIISCTBIISICTCS ITPH P=1,3'1O5 ITa. Cremnenn
OKHCIIEHHsI cocTaBisieT 66%. Paccuntarh COCTaB OKUCIIEHHOTO T'a3a U BEJIMYUHY PaBHOBECHSL.

33.Ilpu OKHMCIEHUH JABYOKHCH CEPBl B TPEXOKWCH B MPOM3BOACTBE CEPHOM KHCIOTHI IO
KOHTAKTHOMY CIocoOy B KOHTAKTHBINM amnmapara MOCTYMaeT CepHUCTHIN ra3 cocraBa B % (00.):
SO, — 14; O, — 6; N, — 79. TIpouecc okucnenus ocymectaisiercs npu P=1,4-10° [Ta. CrereHb
OKHUCIIeHUs cocTaBisieT 67%. Paccuntarh cocTaB OKMCIEHHOI'O I'a3a U BEJIMYMHY PaBHOBECHSI.

34.11pu OKMCIEHUH JBYOKHCH CEPBl B TPEXOKUCH B MPOU3BOICTBE CEPHON KHUCIOTHI IO
KOHTaKTHOMY CIOcOOYy B KOHTaKTHBIM ammapara MOCTyHaeT CEpHHUCTHIM ra3 coctaBa B %
(06.): SO, — 12; 0, — 9; N, — 79. TIpomecc okuciaenns ocyuiecTsiusercs npu P=1,5-10° ITa.
Crenenp okucieHus cocrasisieT 68%. PaccunrtaTe cocTaB OKMCIEHHOIO ra3a U BEIWYUHY
paBHOBECHSI.

35.11pu oKMCICHUH TBYOKHCH CEPBI B TPEXOKHUCH B MPOM3BOICTBE CEPHON KHCIOTHI TIO
KOHTaKTHOMY CIoco0y B KOHTaKTHBIM ammapara MOCTyHaeT CepHUCTBIM ra3 coctaBa B %
(06.): SO, — 13; O, — 8; N, — 79. Iporiecc okuciaenust ocymectaisiercst npu P=1,4-10° ITa.
Crenenp okucnenus: cocrabisieT 69%. Paccuntarh cocTaB OKHCIEHHOIO Ta3a U BEJIUYUHY
pPaBHOBECHSI.



36.11pu oKMCIeHUH TBYOKHCH CEPBI B TPEXOKHUCH B TIPOM3BOICTBE CEPHON KHCIOTHI TIO
KOHTAaKTHOMY CIocoOy B KOHTaKTHBIM ammapara MOCTYMaeT CEepHUCTBINM ra3 coctaBa B %
(06.): SO, — 14; O, — 6; N, — 79. Iporiecc okuciaenus ocymectpiusiercst npu P=1,3-10° ITa.
Crenenb okucnenusi cocrabisier 71%. PaccuntaTh cocTaB OKHMCIEHHOTO Ta3a W BETUYUHY
paBHOBECHSI.

37.I1pu oKuCIEHUH ABYOKHUCH CEPhI B TPEXOKHUCH B MIPOU3BOACTBE CEPHOU KUCIOTHI O
KOHTaKTHOMY CIocO0y B KOHTaKTHBIN ammapara MOCTyHaeT CEpHHUCTHIN ra3 coctaBa B %
(06.): SO, — 12; O, — 9; N, — 79. Iporiecc okuciaenus ocymectamsiercst mpu P=1,1-10° ITa.
Crenenp okucneHus: cocraBisieT 72%. Paccuntarth cocTaB OKHCIEHHOTO Ta3a U BEJIUYUHY
paBHOBECHSI.

38.I1pu okucCIeHUH ABYOKHUCH CEpPhI B TPEXOKHUCH B MIPOU3BOACTBE CEPHOU KUCIOTHI O
KOHTaKTHOMY CIOCOOY B KOHTaKTHBIM ammapara MOCTyHaeT CEpHUCTHIN ra3 coctaBa B %
(06.): SO, — 13; O, — 8; N, — 79. Iporiecc okuciaerust ocymectaisiercst mpu P=1,3-10° I1a.
Crenenp oxkucieHus cocraBisieT 73%. PaccunrtaTe cocTaB OKMCIEHHOIO ra3a U BEIWYUHY
paBHOBECHSI.

39.11pu oKucCIEHUH JBYOKHCH CEPBI B TPEXOKUCH B IPOU3BOICTBE CEPHON KHCIOTHI IO
KOHTaKTHOMY CIOCOOY B KOHTaKTHBIM ammapara MOCTyHaeT CEpHHUCTBIM ra3 cocraBa B %
(06.): SO, — 14; O, — 6; N, — 79. IIporecc okuciaerust ocymectaisiercst mpu P=1,4-10° I1a.
Crenenp oxkucieHus cocraBisieT 74%. PaccunraTe cocTaB OKMCIEHHOIO ra3a U BEIWYUHY
paBHOBECHSI.

40.ITpu oxkucIeHUH IBYOKHCH CEpPBI B TPEXOKHUCH B IPOU3BOACTBE CEPHON KHCIOTHI IO
KOHTaKTHOMY CIOCOOY B KOHTaKTHBIM ammapara MOCTyHaeT CEpHHUCTBIM ra3 cocraBa B %
(06.): SO, — 12; 0, — 9; N, — 79. Iporiecc okuciaerust ocymectaisiercst mpu P=1,5-10° ITa.
Crenenp okucieHus cocrasisieT 75%. PaccuuraTh COCTaB OKHUCIEHHOTO ra3a M BEJIMYHHY
paBHOBECHSI.

TecroBble 3agaHus:

BapuanTt Nel
1. ITpu B3auMoAeMCTBUM KaKUX BEUIECTB 00pa3yeTcs cyabdar aMMOHNsA?
a) 2NHj3 (ra3) + H,SO, (x);
6) NH; (ra3) + NH,OH (r);
B) NHj (Ta3) + CO, (1);
r) 2NH,OH (ra3) + H,SO4 (k).

Bapuant Ne2
1. Kak Ha3bIBaeTcs Crocod MmoaydeHus: SKCTPAKIIMOHHON (HoCc(HOPHOI KUCITOTHI, B pe3yJIbTaTe
KOTOPOTO Cynbdar Kanbius ocaxmaaercs B Buge CaSO,0,5H,07?
a) NOJyTUAPATHBIN;
0) aHTUAPUTHBIN;
B) AUTHJIPATHBIN.

BapuanTt Nel
2. I1pu nomyuenuu npoctoro cynepdocdara Ha NEPBOM CTaAUK CKOJIBKO MPOLIEHTOB anaTuTa
pearupyer ¢ CepHOM KHUCI0TOMN?



a) 30;
0) 70;
B) 100;
r) 10.
Bapuant Ne2
2. Ilpocteie (omHoctopoHHue) ¢Gocdopubie yaoOpeHuss u  KopMmoBbie (pocdarsl
MIPEICTABISIOT COOOM
a) KajgueBbie coiau (GocPOPHON KUCITOTHI;
0) HarpueBbie coiu (HoCchHOPHOU KUCTOTHI;
B) KaJIbIIEBbIE COJIU (POCHOPHOI KUCIIOTHI,
I') KQJIbIIUEBBIE COU (PTOPOBOAOPOTHOMN KUCITIOTHI.
BapuanTt Nel
3. Kakasi KOHIIEHTpalys CEpHON KUCIOThl MOJJAEPKUBACTCSI B HUXKHEW yacTu ckpyOOepa 4
IIpH MIPOU3BOCTBE CyIb(para aMMOHHS M3 KOKCOBOTO Tra3a OeccaTypaTopHbIM METOI0M?
a) 10-12%j;
0) 5-6%;
B) 3-4%);
r) 1-2%.
BapuanTt Ne2
3. Kakoii(ue) npoaykt(bl) 00pa3ye(r0)Tcsi Ha BTOPOM CTaJuK CUHTE3a Kapoamuaa?
a) kKapboMaT aMMOHHUS;
0) kapbamu U BOJA;
B) THIAPOKCH] aMMOHHUS;
r) KapOoMar aMMOHHUS U BOJIA.

BapuanTt Nel
4., Craguu TEXHOJIOTMYECKOTO Tpollecca — KpymHOE ApoOJeHUE pyabl, CYIIKa, MEIKOEe
(cpennee) apoOiieHNE, TOHKOE M3MEIBIEHNE, COPTUPOBKA YACTHIl MO pa3Mepy — OTHOCATCS K
TEXHOJIOTUU TTOJTYYEHUS
a) mpocTtoro cynepdocdara,;
0) ¢pochopuTHOI MYKH;
B) ABOIHOTO cynepdocdara,
r) pocdhopHOI KUCTOTHI.
Bapuant Ne2
4. 3aKIIOYUTENIFHOM cTaauel B Mpou3BoICTBE XUAKUX ynoopenuit KAC siBisieTcs:
a) HEWTpaiau3alus a30THOM KHUCIOThl aMMHAKOM C TOJYyYE€HHEM PacTBOPOB aMMOHHMIHON
CEJIUTPHI,
0) Beimapka pactBopoB NH4NO; no xonnenTparuu 70-80%;
B) BBITIapKa pacTBOPOB Kapbammuaa 10 koHIeHTparuu 75—-80%;
I') CMEIIIEHNE KOHIICHTPUPOBAHHBIX PACTBOPOB aMMOHUWHOM CEIUTPHI K KapOaMu/Ia.



Bapuant Nel
5. K mpocteiM dhochopHBIM yIO0OPEHUSIM OTHOCSTCS:
a) amMooc, MpocToit u ABOIHOM cynepdocdarsr;
0) pochoputHas myka, cynbhoamMmmodoc;
B) aMMHa4yHas CeNuTpa, MPOCTOM U ABOWHOM cynepdocdarsr;
r) hocoputHas myka, MPOCTOI U IBOMHOMN cynepocharsl.

Bapuant Ne2
5. ®opmyna cynbdara aMMOHHUS -
a) NH;NOg;
6) CO(NHy).;
B) (NH,4),SOy;
r) NH;NO3-nNH3-mH,0.
Bapuant Nel

6. B TexHONOrMM TMONydeHUs NPOCTOro cymepdocdara d4em TO3UPYETCS aNmaTUTOBBIN
KOHIICHTPAT B ITHEKOBBIA CMECHUTEIH?
a) IIEJIEBBIM PACXOI0MEPOM;
0) BECOBBIM J103aTOPOM;
B) 00BEMHBIM JI03aTOPOM,;
T') ISCHTOYHBIM TPAHCIIOPTEPOM.
Bapuant Ne2
6. YnoOpeHnus, coueprKailie B CBOEM COCTaBE COCIUHEHUSI Oopa, Meau, MoIuOAeHa, [IMHKA,
KoOabTa U Maprasiia B HeOOJIbIIOM KOJIMYECTBE, HA3bIBAIOTCS
a) MUKpOYI0OpEHUSIMU;
0) MaKpOyI00pECHUSIMU,
B) COJIECOJICPKAITUMHU YI0OPECHUSIMH;
') METAJUICOAEPKAIMMU yIOOPEHUSIMU.
BapuanTt Nel
7. Kakoii(ue) npoaykT(bl) 00pa3ye(r0)Tcsi Ha MepBOM CTaUK CUHTE3a KapOoamua’?
a) kapOomar aMMOHUS;
0) kapOamu;
B) THIPOKCH aMMOHHUS;
r) KapOoMaT aMMOHUS U BOJIA.
Bapuant Ne2
7. CramuM TEXHOJIOTHMYECKOTO Ipollecca — CMEIICHHE H3MeIpdeHHOro (ocdara ¢ cepHOU
KHUCJIOTOM, 3aTBepieBaHue cynepdocdaTHol Myablbl B Kamepax, go3peBanue cynepdocdara
Ha CKJIaJIe, HeUTpau3alius ¥ TPaHyIMPOBAHUE — OTHOCSATCS K TEXHOJIOTUH TTOTYICHUS
a) mpocroro cynepdocdara;
0) pocdopuTHOIl MyKH;
B) ABOIHOTO cynepdocdara,
r) pochopHOI KUCTOTHI.



Bapuant Nel
8. Kakoe xoimmuectBo NH4H,PO, conepxxurcs B ammodoce?
a) 10 %;
6) 50 %;
B) 100 %;
r) 90 %.
Bapuant Ne2
8. Kakoil snemeHT B konmmuectBe 1,6% BXOOWUT B COCTaB PAacCTEHHU M BaXXHYIO pPOJb B
JBIXaHUU U Pa3MHOKEHUU PACTCHUIA?
a) cepa;
0) Kamui;
B) pocop;
T) a30T.
BapuanTt Nel
9. UTo mornmomnaroT JUCThI PACTEHUN?
a) Biary,
0) BOJIOPO M3 BO3/IyXa;
B) JMOKCH]I YIJIEpOJia U3 BO3/IyXa;
') BOJIOPOJ U3 BJIary.
Bapuant Ne2
9. Kakas comb hocdopHO# KUCTOTHI UCTIOMB3YETCS IS YMSATUCHHS BOJBI?
a) pocdar kanbus;
0) ¢pocdar ammoHMS;
B) hocdar Hatpus,
r) pocdar kanus.

BapuanTt Nel
10. Kak Ha3zpiBaeTCsi CHOCOO TONYYeHHUS SKCTPAKIIMOHHON (QOocPOopHON KHUCTOTHI, B
pe3yabpTare KOToporo cyib(ar kambius ocaxaaetcs B Buje CaS0,4-2H,07?
a) NOJyTUAPATHBIN;
0) aHTUAPUTHBIN;
B) IUTUIPATHBIN.
Bapuant Ne2
10. B TexHOM0THH MOIyYEeHUS TPOCTOTO cynepdocdara kakas Temneparypa TOMOYHBIX Ta30B
noJiIepKUBaeTcs B OapabaHHOM CylInIKe Ha BXojie?
a) 110-120°C;
0) 60-65°C;
B) 200-220°C;
r) 600-650°C.



Bapuant Nel
11. Kakas conab (ocopHOil KHCIOTHI HCMONB3YETCS i NPOU3BOJACTBA YI0OpEHUH,
IPOTUBOMOKAPHBIX CPEJICTB, KOPMOBBIX CPEICTB U KYJIIBTUBUPOBAHUS JPOAOKEH?
a) dbocdar KampIus,
0) pocdar ammoHus;
B) docdar HaTpus;
r) hocdar xanms.
Bapuant Ne2
11. IIpu mnomydyenun ¢GocPOpUTHOM MYyKHM B KaKOM afmapare MpPOUCXOIUT TOHKOE
nu3MmenpaeHue hocdopura?
a) B IIapOBOM MEJILHUIIE;
0) B MOJIOTKOBOM JIPOOMIIKE;
B) B BO3/IYIIIHOM CE€Maparope;
') B CylIWJILHOM OapabaHe.
Bapuant Nel
12. ®opmyna aMMHAYHOM CETUTPHI -
a) NH;NOg;
6) CO(NHy).;
B) (NH4)2SOq;
r) NH;NO3-nNH3-mH,0.
BapuanTt Ne2
12. Kakoe xomuaectBo (NH,4),HPO, conepxutcs B ammodoce?
a) 10 %;
6) 50 %;
B) 100 %;
r) 90 %.
Bapuant Nel
13. ®opmyna nanroeHuTa
a) KClI;
0) KCI-MgCl,-6H,0;
B) KCI-MgSO,-3H,0;
r) K;SO,42MgSO,.
Bapuant Ne2
13. Kakasi koHIIEHTpalusi CEpHOU KUCIOTHI OIS KMBACTCSI B BEPXHEHN "yacTu cKkpyOOepa 4
MIpY MPOU3BOCTBE Cylib(ara aMMOHHMSI U3 KOKCOBOTO T'a3a OeccaryparopHbIM METOI0M?
a) 10-12%;
0) 5-6%;
B) 3-4%);
r) 1-2%.



Bapuant Nel

14. VYnoGpenusi, y KoTopbiX (pocopHble COEAUHEHUs PacCTBOPSIOTCS B 2%-OM pacTBOpe

JIMMOHHOM KHCJIOTBI, Ha3bIBAIOTC

a) IMMOHHOPACTBOPUMBIMH,

0) HUTPAaTHOPACTBOPUMBIMU;

B) MaJOpacTBOPHUMBIMH;

I') BOAOPAaCTBOPUMBIMHU.

Bapuant Ne2

14. ®opmyna meHura

a) KClI;

0) KCI-MgCl,-6H,0;
B) KZSO4MgSO46H20,
F) K28042Mg804

BapuanTt Nel

15. Kakoit sneMeHT B KoimuuecTBe 15,5-18% BXoauT B cocTaB OEJIKOB, KOTOPBIE B CBOIO

ouepe/ib SBJSIOTCS OCHOBOM KMBOM TKaHU?

a) pocdop;
0) Kanui;
B) cepa;

T) a30T.

Bapuant Ne2

15. VYnobGpenusi, y KOTOpbIX coemuHeHus ¢ocdopa pacTBOPUMBI B aMMHUAYHOM pPaCTBOPE

JJMMOHHOKHCJIOI'O aMMOHU, HAa3bIBAIOTCA

a) IMMOHHOPACTBOPUMBIMH;
0) UUTPATHOPACTBOPUMBIMU;

B) MaJOpacTBOPUMBIMHU;

I') BOJOPAaCTBOPUMBIMH.

IIkaJabl olleHKH 00pa30BaATeJIbHBIX J10CTHKEHU I

IlIkaJjia oleHKM BXOJAHOT0 KOHTPOJISA, 0TYETA MO0 JadopaTopHoii padore:
3aurteHo: 3ajaHue BBINOJIHEHO BEPHO, CJAHO B YCTAHOBJIEHHBIE CPOKHU
He 3auTeHno: 3amanve HE BBITIOJHEHO, BBIIOIHEHO C OMIMOKaMH, KOTOPBIE TpeOyeTcs

UCIIPaBUTh, WIH CIIAHO MOCIE YCTAHOBJIEHHOTO CpOKa
IIIkana oeHKH 32124, TECTA, KOHTPOJIbHOI PadoThI (B MPOIEHTAX):

IIpoueHTsl TpeGoBanus K 3HAHUAM
100-85 OTBeTHl Ha NOCTABJICHHBIE BOIPOCHI IOJHBIC, YETKHE W pa3BepHyThle. PemieHus 3anad
JIOTMYHBI, JTOKa3aTeJIbHbl U JAEMOHCTPUPYIOT aHAJUTUYECKHE U TBOPYECKHE CIIOCOOHOCTH
CTyJEHTA.
84-70 JlaroTcs moOJHBIE OTBETHI HA IIOCTaBIEHHBIE BOIPOCHL. IIoka3aHO yMeHHE BBIIEIATH

MPUYIUHHO-CJICACTBCHHBLIC CBA3H. HpI/I pe€miCHUN 3aJda4d JOMYHICHbBI HCE3HAYUTCIIBHBIC
OH_II/I6KI/I, HCITPABJICHHBIC C TIOMOIIBIO «HABOJAIINX>» BOIIPOCOB MPCTIOAaBaATCIIA.




69-60

OTBeTH Ha BOIIPOCHI U PCUHICHUA IMOCTABJICHHBIX 3aJa4 HCAO0CTAaTOYHO IIOJHEBIC. Jloruka n
MOCJICAOBATCIIbHOCTL B PCHICHUH 3aJa4 UMCHOT HApYUICHUA. B otBerax OTCYTCTBYIOT

BBIBObI.

OHCHKI/I 6 Oaniax BBICUMTHIBAIOTCS IMyTEM IIPOU3BCACHUA BCINYHUHBI BBICTABIICHHOI'O

IMPOLCHTA i1 KOHKPECTHOTO BUAA TCKYIICTI'O KOHTPOJIA HAa IIPCABAPUTCIIBHO BBIACIICHHOC IJIA

HEro KOJMYECTBO 0asuIoB (B Mpeeiax pas3jena).
OreHrBaHMEe CTY/ICHTA HA 3aIUTE 3a4eTa M0 JUCIHUILUINHE « XUMHUYECKash TEXHOJIOTHS

HCOPraHN4CCKUX BCUICCTB. Karanutudeckue u coiaeBbie IMpOICCChI»:

Baunbl
(utoroBoit
PEUTHHTOBOM
OLIEHKH)

Ouenka (0aan
3a OTBeT Ha
3a4ere)

TpeOoBaHMsI K 3HAHUSAM

100-65

«3A4MmMeHo»
- 35 6annoe

—OLeHKa «3a4TE€HO» €CJIM OH UMEET 3HaHUs OCHOBHOI'O MaTepHalla, €Ciu
OH IIPOYHO YCBOWJI IIPOIPaMMHBIM MaTepuall, OCJIeJ0BATEIbHO, YETKO U
JOTUYECKM CTPOMHO €ro H3jlaraeT €ro Ha 3a4ere, BIAAEeT
HEOOXOJMMBIMU HaBbIKAMU M NMPUEMaMHU UX BBIIOJHEHMs, YMEET TECHO
YBSA3BIBaTh TEOPUIO C IPAKTUKOMN

—VYuebHble JOCTM)KEHUS B CEMECTPOBBIM MEpHOA U pe3ylbTaTaMu
pPYOEKHOIO ~ KOHTPOJSL  JIEMOHCTPUPYIOT  JIOCTaTOYHYIO  CTENEHb
OBJIQJICHNS IPOIPAMMHBIM MAaTEPUATIOM.

64-0

—OLIeHKa «HC 3a4YTCHO» BBICTABJIACTCA CTYACHTY, KOTOpLIP'I HE 3HACT
3HAYUTEIHLHOM qacTHu MporpaMmMHOTO marepualjia, J0ITyCKacT
CYIICCTBCHHBIC omubku. Kaxk IIpaBuJIO, OICHKA «HEC 3a4YTCHO» CTABUTCA

«HE 3aUmeHo»
- 0 bannos

CTyJICHTaM,
JOITIOJIHUTCIIbHBIX 3aHSTHH 110 COOTBGTCTBYIOIHGﬁ JUCHUITIIUHEC.

—Y4eOHble JOCTHXKEHUS B CEMECTPOBBIA TMEPHOJ M pe3ylbTaTaMu
pyOexHOTO
OBJIAJICHUS MPOTPAMMHBIM MaTepUaIoM MO MUHUMAJIbHOU TJIaHKE.

KOTOpblE HE MOTyT HpOAOKUTH oOyueHue 0Oe3

KOHTpPOJA ACMOHCTPHUPOBAIM HE BBICOKYIO CTCIICHB

Crynent, nonyuuBiimi meHee 60% oT MakcUMabHOTO 0Oasuia 3a pa3aen AUCIUTLTUHBI

HIJIN IIPOMCIKYTOYHYIO aTTCCTAlUIO, CHUTACTCS HEATTCCTOBAHHBIM 110 I[aHHOI\/'I JUCHUITIINHE.

OH@HI/IBaHI/Ie CTyACHTa Ha 3K3aMEHE€ 110 JUCHUIIIIMHC «XuUMHuYecKass TEXHOJOTHUS

HCOPraHN4YCCKHX BCIIICCTB. KaTtanutnueckue u coneBbie IMpOLCCChD):

baxnbl
(utoroBoi OcBoenue
. . . TpeGoBanus k 3HAHUAM
PEUTHHIOBON | KOMMeETeHIUI
OLIEHKH)
100-85 [MponBunyThid | OTBETHI Ha MOCTaBICHHBIE BOMPOCHI MOJHBIC, YETKUE U pPa3BEPHYTHIE.
yYpPOBEHb Pemenuss 3amad  JIOTWYHBL, JOKa3aTeNbHBI M JEMOHCTPHPYIOT
AQHAJMTUYECKUE U TBOPUYECKUE CIIOCOOHOCTH CTY/CHTA.
84-70 Cpennuit JlaroTcst TIOJTHBIE OTBETHI HA TIOCTaBJICHHBIE BONPOCHL. [lokazaHo yMeHMe
YpPOBEHb BBIJICTISITh TPUYMHHO-CIICJCTBEHHbIC CBsI3U. [Ipu pemieHuu 3amad
JONYIIEHbl HE3HAYNUTENbHBIC OIIMOKM, HCHPABICHHBIE C ITOMOIIBIO
«HABOJISIINX» BOIIPOCOB MPETIOIaBATES.
69-60 bazoBsrii OTBeTHl Ha BOMPOCHI M PEIICHHS IMOCTABICHHBIX 33/1a4 HEJOCTATOYHO
YpPOBEHb noyiueie. Jlormka M TOCIIEOBATENFHOCTh B PEHICHUH 337ad HUMEIOT
HapyIeHus. B 0TBeTaXx OTCYTCTBYIOT BBIBOJIBL.

Crynent, nonyunBmuii MeHee 60% OT MaKCHMaILHOTO Oaia 3a pa3Aesl MUCIUTLTHHBI

HJIA TIPOMCIKYTOYHYIO aTTCCTAIUI0, CHUTACTCS HCATTCCTOBAHHBIM 110 I[aHHOﬁ JAUCHUITIINHC.

Hroroas OILICHKAa BBICTABJIACTCA IIYTEM IIEPCBOAA Ha6paHHBIX 0aJIJIOB B COOTBETCTBUU




CO CJIeIyIOIIEH TabIuIIeH:

Orenka o 5-0aIbHOM mIKane Cymma Ganios 3a pasieitst 1 Ouenka ECTS
JK3aMeH

5 — «omauuno» 90-100 A
85-89 B

4 — «xopouio» 75-84 C
70-74 D

3 — «yoosemseopumenbHo» 65-69
60-64 E

2 — «Hey0081emeopUMeNbHOY Menee 60 F

YuebHO-MeTOAUYEeCKOe U HHPOPMAIITMOHHOE o0ecriedeHue Y4eOHO TUCIUTIIUHbI
OcHoBHas nuTepaTypa:

1. KozagepoBa O.A., Hudranues C.M. TexHonorus MUHEpaIbHBIX YIOOpPEHUN:
yaeOHOe mocobue. - Bopomex : BI'YUT, 2016. - 183 c.— Pexum pgocryna:
https://www.studentlibrary.ru/ru/book/ISBN9785000320709.html

2. AxmeroB T.I'., byceirurn B.M., Tlaiicun JLI., AxmeroBa P.T. Xumunueckas

TEXHOJIOTHsI HEOpPraHMYECKUX BeIlecTB : yueOHoe nmocobue. - CIIO : U3narenscTBo «JlaHby,
2019. - 452 ¢. — Pexxum nmocrtyma: https://e.lanbook.com/reader/book/119611/#2
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c. — Pexxum mocryma: https://e.lanbook.com/reader/book/130185/#63
JlononHuTENbHAS IUTEPATYPA:

4. Tlpoxkodre B.FO. OOopymoBaHue MNpOU3BOJCTB HEOPTraHUYECKUX BEIIECTB:
yueOHoe nocobue. — MBanoBo : MBan. roc. xum.-texnon. yH-1, 2016. - 115 c¢. — Pexum
noctyna: https://www.studentlibrary.ru/ru/book/ISBN9785961605037.html

5. 3y6osa H.I'. Tlonydenne annmorponuveckux moaudukanuii cepsl / Metoaudeckue
yKa3aHUs K BBIOJIHEHHIO JTJabopaTopHbIX pad. Ampoodarnus, 2020.

6. 3yboBa H.I'. CmoiicTBa cepsl W ee coeauHeHWH / MeToaudeckne yKazaHus K
BBINIOJIHEHHIO JIA0OpaTOpHbIX pad. Anpobarus, 2020.

7. 3yboa H.I'. CgoiictBa oxcuga cepbl (IV) / Meroguueckue ykazaHus K
BBITIOJIHEHUIO JIA0OpaTOPHBIX pad. Anpobarus, 2020.

8. 3ybosa H.I'. KonnuecTBeHHOE OmpesesieHne CepHUCTOro HaTpus/ MeTtomudeckue
yKa3aHUs K BBIIOJTHEHHIO TabopaTopHbIX pad. Ampobarnus, 2020.

9. 3yboBa H.I'. Cunte3 tuocynwdara HaTpus / Meronuueckne yka3zaHUs K
BBITIOJIHEHUIO JIA0OpaTOpHBIX pad. Anpobarus, 2020.

10. 3yb6oma H.I'. CgoiictBa cepHOM KHUCJIOTHI / MeToauueckue ykazaHus K
BBITIOJIHEHUIO JIA0OpaTOpHBIX pad. Anpobarus, 2020.

11. 3y6oBa H.I'. Pacuer mokazateneil mporiecca OOOTaIIEHUS CEPOCOEPIKAIIETO
ChIpbs / MeToandeckue yka3aHusl K BBITIOJTHEHUIO MpakTudeckux pad. Anpoodanus, 2020.

12. 3y6osa H.I'. Pacdet BbIX0/1a C€pOCOAEPIKAIIETO CHIPhS B MIPOIIEHTHOM OTHOIIICHUU
/ Metoandeckue yka3aHus K BBIMOTHEHUIO TTpakThuyeckux pad. Ampooarus, 2020.
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13. 3y6oBa H.I'. Pacuer ¢uU3MKO-XMMHUUECKUX IIOKA3aTeJIe CEepHON KHCIOThI M
ojieyMa / MeTonueckre yKka3zaHusl K BBITIOJTHEHUIO IPaKkTUUecKux pabd. Amnpoobarus, 2020.

14. 3ybosa H.I'. Pacuer TemmoBoro sd@dexra pa3daBieHus CEpHOM KUCIOTHI /
Metoanyeckue yKka3aHus K BBIIIOJHEHHUIO MpakTUYeCKuX pad. Ampoodamms, 2020.

15. 3y6oBa H.I'. Pacuer mnpoW3BOIUTENFHOCTH W WHTEHCUBHOCTH CEPHOKHUCIIOTHOTO
obopynoBanust / MeToaudeckue yka3aHus K BBIIIOJTHEHHUIO MpaKTUieckux pad. Ampobdarus, 2020.

16. 3yooBa H.I'. Pacuer mokasareneil mporecca IOJYYCHHS CEPHUCTOro rasa /
Metoanyeckue yKka3aHus K BBIIIOJIHEHHUIO MpakTUYeCKuX pad. Ampoodanms, 2020.

17. 3ybosa H.I'. Pacuer cymmnbpHON Oamau / MeToauueckue yKasaHHsS K
BBHITIOJTHEHUIO MPaKTUYeCKuX pad. Anpoodartus, 2020.

18. 3yboa H.I'. Pacuer koinMyecTBa KOHTAaKTHOM Macchl B ammapare ¢
MIPOMEKYTOUYHBIM TEIJI000MEeHOM / MeToandeckne yKa3aHus K BBIMTOJTHEHUIO MPAKTHIECKUX
pab. Anpobarus, 2020.

19. 3y6oBa H.I'. PacueT kOHTaKkTHOTO amnmnapara ¢ J00aBJICHUEM BO3/yXa MOCJE CIOEB
KOHTaKTHOM Macchl / MeToaudeckue yKa3aHus K BBINOJHEHUIO MPAaKTUYECKUX paod.
AmnpoOanus, 2020.

20. 3ybosa H.I'. MatepuanbHblii OajlaHC CYNIMJIBHO-a0COPOIIMOHHOTO OTaeneHus /
Meroanueckue ykazaHus K BBIMOJIHEHUIO TpaKkTudeckux pad. Anpoodanus, 2020.

21. 3y6oa H.I'. Pacuer Oammm koHAeHcaTopa / MeToanueckue yKa3aHHs K
BBITIOJTHEHUIO TTPaKTUUECKUX pad. Anpobarus, 2020.

22. 3ybooa H.I'. Pacuer mnpou3BOAMUTENBHOCTH Ta30AyBku (HarHerarens) /
Meronnueckue ykazaHus K BBIIIOJIHEHUIO TpakTuYeckux pad. Amnpoodanus, 2020.

23. MyxinenoB W.I1. PacyeTsl XUMHKO-TEXHOJIOTHYECKUX TIporieccoB: yueOnuk / M.I1.
MyxiieHoB. - M. : AnbsiHc, 2018.-248 c.

24. Kypnan «Ycnexu B XUMHUM M XUMHYECKOH TEXHOJIOTHH». - Pexxum mocryma:
https://e.lanbook.com/journal/2381

25. Kypuan «Tpynet BI'TY. Xumus u TEXHOJOTHST HEOPTaHUYECKUX BEIIECTBY. -
Pexxum noctyna : https://e.lanbook.com/journal/2484

26. XKypnan «ToHkMe XUMHYECKHE TEXHOJIOTUW». - Pexum  goctyna:
https://e.lanbook.com/journal/2361

IIporpammMHuoe o0ecniedyenue u MHTepHET-pecypcehI:

[Ipomecc peanm3anum  00pa30BaTEIbHOM IIpOorpaMMbl  OOecIiedeH HEOOXOAUMbIM

KOMIUIEKTOM JIMIIEH3MOHHOTO IIporpaMMHoOro oodecrneueHus: « Wordy», «Power Painty.

MarepuajibHO-TeXHHYECKOE o0ecredyeHue y4eOHOM U CIIUTTUHbI

JIeKUMOHHBIE  3aHATHS  MOPOBOASATCS B CHEHUATUM3UPOBAHHBIX  AYJUTOPUSIX,
OCHAIIIEHHBIX MYJBTUMEIUNWHBIM 00OpyaoBaHueM. [IpakTuueckue 3aHATHS MPOBOASTCS B
ATUX K€ AayJUTOPUSX C TOCEHIEHUEM JIabOpaTOpHii, OCHAIICHHBIX CTAHIAPTHBIMH
KOMILJIEKTAMH OTEYECTBEHHBIX M 3apyOCKHBIX MPUOOPOB M YCTAaHOBOK. MyYIbTUMETUNHBIN
KypC JIEKITUH, BUACOPIIBMBI, MAKETHI U TUTAKATHI.

Y4eOHO-MeTOAMYECKHE PEKOMEH/IAIlUM 1JIsl CTY/IEHTOB
1. Ykazanus nis npocaymBaHust KN


https://e.lanbook.com/journal/2381
https://e.lanbook.com/journal/2484
https://e.lanbook.com/journal/2361

[lepenq HayanoM 3aHATHM BHHMMATEIbHO O3HAKOMUTHCA C Y4€OHBIM IUIAHOM
IPOBEAECHUS JIEKIIUN U CIIUCKOM PEKOMEHI0BAHHOM JINTEPATYPHI.

Ilepen mocemeHneM OYE€pEaHOM JIEKIUU OCBEXKUTh B MAMATH OCHOBHBIC KOHLEILIMU
OpOWJEHHOTO paHee Marepuaina. [loAroToBUTH TpU  HEOOXOAMMOCTH  BOMPOCHI
npenogaBatento. He Hamo onacaThcesi, 4TO BOPOCHI MOTYT OBITh MPOCTHIMH.

Ha nexkuun ocHOBHOE BHHUMAaHHE CJIEIyeT yIelsITh He (GOpMyIaM U MaTeMaTHYECKUM
BBIKJIAJIKaM, & COJICPKAHUIO U3yYaeMbIX BOIIPOCOB, ONPEIEIECHUSIM U TOCTAHOBKAM 3a/au.

B npouecce u3yuyeHus JEKIIMOHHOTO Kypca HEOOXOAMMO MO BO3MOXKHOCTHU YacTO
BO3BpAIIATECA K OCHOBHBIM TMOHSTHUSIM M METOJaM peIIeHUs 3a1ad (37eCh BO3MOXKEH
BBIOOPOYHBII KOHTPOJIb 3HAHUHN CTYJIEHTOB).

KenarenbHO MCHOJB30BAaTh KOHCIIEKTHI JIEKIIHUM, B KOTOPBIX UCMOJIb3YETCS MPUHSTAS
npernojaBaTesieM CUCTeMa 0003HaYCHHI.

Jlist 6onee moapoOHOro M3y4YeHHUs Kypca cleqyeT padoTaThb C PEKOMEHJIOBAHHBIMU
JUTEPATYPHBIMU UCTOYHUKAMH U BHOBb MOSIBJISIOIIMMUCS UCTOYHUKAMU.

2. Yka3zaHus Ui y4acTHs B IPAKTUYECKUX 3aHITUAX

[lepen mocemieHHEM MPAKTUYECKUX  3aHATUN YACHUTH TEMY M CaMOCTOATEIIBHO
M3YUYUTh CBS3AHHBIE C HEW MTOHATHS U METOAbI PELICHUS 33/1a4.

[lepen pemieHueM 3aqad aKTUBHO Y4YacTBOBAaTb B OOCYXKJIEHUHU C TpENojaBaTeieM
OCHOBHBIX MOHSITUH, CBA3aHHBIX C TEMOUN MPAKTUUYECKOTO 3aHSTHS.

B mpouecce pemieHus 3aa4 BECTU AMCKYCCHUIO C MPENOAABATENEM O MPABHIBHOCTH
MIPUMEHEHUSI METOJIOB UX PEIICHUS.

[Io BO3MOXHOCTH CaMOCTOSITENIBHO JOBOJWUTH pPEIICHUE MNpeIaraéMblx 3agad [0
OKOHYaTEIbHOTO UTOTA.

B KoHIle TPaKTUYECKOTO 3aHATHUS MPU HEOOXOAMMOCTH BBISICHUTH Yy MPENOAaBaTEsI
HESICHBIE BOMPOCHI.

OCHOBHBIE pe3yJIbTaThl BHITOJIHEHHS padOThl HEOOXOAUMO pacreyararh.

3. Yka3zaHus [Uisl BBIIOJTHEHUS JIA0OPATOPHBIX padOT

CobOmtogat  TpeOoOBaHUS TEXHMKM O€30MacHOCTH, JMJIA YEero MpociayllaTh
HE00XO0AMMbIE Pa3bICHEHUS O IPABUIILHOCTH MOBEJEHUS B TaOOPATOPHUHU.

[lepen BhINOMHEHHEM JTA0OPATOPHON PAOOTHI MIPOBECTH CAMOCTOSITEIHHO TTOATOTOBKY
K paboTe U3yuynB OCHOBHBIE TEOPETUUYECKUE TIOJIOKEHHUS, 3HAHNUE KOTOPHIX HEOOXOAMMO IS
OCMBICTIEHHOTO BBITIOJTHEHUS PaOOTHI.

B mporecce BeimosHEHUsT pabOTHI CIIEAYET MOCTOSTHHO OOIIATHCS C MPENo aBaTesIeM,
HE JONYyCKas M0 BO3MO>KHOCTHU HENPABUJIbHBIX IEUCTBUM.

OCHOBHBIE pe3yJIbTaThl SKCIIEPUMEHTOB HEOOXO MO 3a(hMKCUPOBATh B TUCbMEHHOM BHJIE.

[Ipu cpaue 3auera mo paboTe MOATOTOBUTH OTYET O MpOJEIaHHOW paboTte, Tne
JIOJIKHBI OBITH OTPAKEHBI OCHOBHBIC PE3YJIBTATHI M BHIBOIBI.

4.Yxa3zaHus 1Jis BBITIOJIHEHHS CAMOCTOSITETHHOM pabOThI

[Tonyunuts y mnpenojaBaTendsi 3aJlaHUE W CIHCOK PEKOMEHJOBAHHOW JUTEPaTypHI.
N3yueHne TeopeTUYECKUX BOIPOCOB CIEAYET NPOBOAUTH IO BO3MOKHOCTH CAMOCTOSTEIIBHO,
HO MPU 3aTPYAHEHUSIX 00pallaThCs K MPENnoAaBaTeNto.



[ToAroTOBUTH MUCEMEHHBIN OTYET O MPOAETAHHOM padoTe.

[Ipu BbImoONHEHUH (POHTANBHBIX 3aJaHUN O YCMOTPEHHUIO MpernojaBaresnis padora
MOXXET OBITh OIlCHeHa 0e3 MUChMEHHOIO OTYeTa Ha OCHOBE OTBETOB Ha KOHTPOJIbHbBIC
BOIIPOCHI, PU YCIOBUU aKTUBHOM CAMOCTOSITEILHOM paOOTHI.

[ToaroToBUTH OTBETHI HA KOHTPOJIbHBIE BOIPOCHI.

MeToanyeckue peKoOMeHIalUN JJisl penoaaBareJiei

1. Yka3zanus 11 npoBeAeHUs JIEKIUN

Ha nepBoii BBOJHOM JEeKIMK cAeaTh OOHIM 0030p coAepKaHUs Kypca U OTMETHUTh
HOBBIE METOJBI M MOJXOJbl K PELICHHUIO 33]a4, PacCMAaTPUBAEMBIX B Kypce, TOBECTH O
CTYJIEHTOB TpeOoBaHus kadeapbl, OTBETUTh HA BOMPOCHI.

[Ipy moaroroBke K JEKIMOHHBIM 3aHATUSIM HEOOXOJUMO MpOAYyMaTh IUIaH €ro
IIPOBEJCHHUSI, COAECP/KAHUE BCTYIMTEIBHOM, OCHOBHOM M 3aKJIIOYMTEIBHOW YacTU JICKLHWH,
O03HAKOMUTHCSI C HOBUHKAMHM Y4YE€OHOM M METOJMYECKON JUTepaTypbl, MyOIUKaAIUSIMU
IIEPUOANYECKON TE€YaTH MO TEME JIEKHMOHHOIO 3aHATUA. [lepeln W3n0KeHHeM TEeKyLIEero
JIEKIIMOHHOTO MaTepualia HaOMHUThL 00 OCHOBHBIX UTOTAX, JOCTUTHYTHIX Ha MPEAbITYIINX
nekiusax. C 3TOH 1UEenpl0 33JaTh HECKOJBKO BOIPOCOB ayJIWTOPUA U OCYIIECTBUTH
BBIOOPOYHBIN KOHTPOJIb 3HAHUS CTYACHTOB.

B xoae JNEKIMOHHOrO 3aHATHUSA MperojaBaTelb JOHKEH Ha3BaTh TeMy, y4eOHbIe
BOIIPOCHI, 03HAKOMHUTH CTYAEHTOB C MEPEYHEM OCHOBHOM M JOMIOJIHHUTEIBHOW JIMTEPATYPHI
o teme 3aHATHs. PackpbiBasi cojep)kaHue y4eOHBIX BOIPOCOB, aKIEHTUPOBATH BHUMAHUE
CTyICHTOB Ha OCHOBHBIX KaTEropusiX, SIBJICHUAX M Tpolieccax, OCOOEHHOCTAX HUX
MpOTEKaHUsl. PacKpbIBaTh CYIIHOCTh U COJIEPKAHUE PA3IUYHBIX TOYEK 3PEHUS] U HAYYHBIX
MO/IXO/I0B K OOBSICHEHUIO TE€X WJIM UHBIX SBJICHHUMA U MPOIIECCOB.

Crnenyer apryMeHTUpPOBAaHO OOOCHOBATh COOCTBEHHYIO TIIO3ULMI0O IO CIOPHBIM
TEOpEeTUYeCKUM BompocaM. [IpuBoauTh mnpumMepbl. 3aiaBaTh MO XOJAYy HU3JIOKEHUS
JEKIIMOHHOTO MaTepuajga PUTOPUYECKHE BOINPOCHI M CaMOMY JaBaThb HA HUX OTBET. JTO
CIIOCOOCTBYET aKTUBU3AIMU MBICIUTEIbHON JEATeIbHOCTH CTYJICHTOB, MOBBIIMICHUIO HX
BHUMAaHWs M HMHTEpPEca K MaTepually JEKIUH, €€ conaepxanuro. lIpenomaBarens noipkeH
PYKOBOJUTH pabOTOM CTYJEHTOB 10 KOHCHEKTUPOBAHUIO JIEKIIMOHHOIO MaTepuana,
MOTYEPKUBATH HEOOXOIMMOCTh OTPAXKEHHUSI B KOHCIIEKTAaX OCHOBHBIX MOJIOKEHUN U3ydaeMoit
TEeMbI, 0CO0O BBIICIAS, KaTEropualdbHBIM ammapar. B 3akiIouWTEeNbHON YacTH JIEKIIUU
HE00Xx0oanuMO CHOPMYITUPOBATH O0IIKE BHIBOJBI 110 TEME, PACKPHIBAIOIINE COACPIKAHNE BCEX
BOIIPOCOB, MTOCTABJICHHBIX B JICKITUU. OOBSIBUTH TUTAH 0YEPETHOTO MPAKTUIECKOTO 3aHATHUS,
JaTh KpPAaTKUE PEKOMEHJALUWH [0 MOJATOTOBKE CTYAEHTOB. ONpPEAENIUTh MECTO U BpPEMs
KOHCYJIbTAIIMM CTYJICHTaM, MOKEJIaBIIIUM BBICTYIIUTD C JIOKJIaJlaMH U pedepaTaMu.

Ha nocnenneit nekiuu yAaenutb BpeMs Juisi 0030pa HauOoJiee BaKHBIX MOJIOKEHUH,
PaCCMOTPEHHBIX B Kypce.

2. Yka3zaHus 715l IPOBEJCHUS MPAKTUYECKUX 3aHATHI

YeTko 0003HAYUTH TEMY MTPAKTUYECKOTO 3aHSATHUA.

OOCyIuTh OCHOBHBIC TTOHSITHUS, CBA3aHHBIE C TEMOM MPAKTUYECKOTO 3aHSITHS.



B mponecce pemeHus 3agad BECTH JHMCKYCCUIO CO CTYAEHTaMU O INPAaBWIBHOCTH
IPUMEHEHUS TEOPETUYECKUX 3HAHUU.

OTmeuaTh CTYJIEHTOB, HanboJjiee aKTUBHO YYAaCTBYIOIIMX B PEIICHUU 3aJa4 U U
TUCKYCCHSIX.

B KoHIIE TPaKTHUYECKOr0 3aHATHS 331aTh Ay IUTOPUH HECKOJIBKO KOHTPOJIBHBIX BOITPOCOB.

3. Yka3zaHus Juis npoBeAeHUs 1a00paTOPHBIX 3aHITHIA.

CobmonaTh TpeOOBaHUS TEXHUKH OE30MacHOCTH M MPOBOAUTH HEOOXOIUMBIE
pa3bsCHEHUS O IPABWIBHOCTH MTOBEACHUS B 1a00OPATOPHUH.

[lepen BbIOMHEHHEM J1a0OpaTOPHOM pabOTHI NPOBEPUTH CTENEHb T'OTOBHOCTH
CTYJEHTOB, HAIOMHUTb U OOCYIUTh OCHOBHBIE TEOPETUYECKUE TIOJIOKEHUS, 3HAHUE KOTOPBIX
HEOOXOAMMO JI1 OCMBICIIEHHOTO BBIITOJIHEHUS PaldoT.

B mpouiecce BbIMOTHEHHSI paOOTHI CIEAYET MOCTOSHHO OOIIAThCS CO CTY/ACHTaMH, He
JOIYCKas MO BO3MOKHOCTH UX HENPABUJIbHBIX JIEVCTBUMN.

TpeGoBaTh, 4TOOBI OCHOBHBIE PE3YJbTaThl SKCIEPUMEHTOB ObUIM 3a()MKCHUPOBAHBI
CTYJIEHTaMH B IUCbMEHHOM BHJIE.

[Tpu npueme 3ayeta no paboTe TpeOOBATH OTUET O MPOAETaHHON paboTe, e TOKHBI
OBITh OTPa’KEHbI OCHOBHBIE PE3YJIbTATHI U BHIBOJBI.

4.Yxa3aHus 10 KOHTPOJIIO CAMOCTOSTEIbHONU pabOThl CTYJIEHTOB

[To ycMoTpenuto nmpenojgaBatess 3aJaHue Ha CaMOCTOSTEIbHYIO pab0OTy MOXKET OBITh
WHJUBUTyJIbHBIM WIH (PPOHTATBHBIM.

[Ipu ucnosib30BaHUM MHANBUAYAIBHBIX 33JaHUI TPEOOBATh OT CTYACHTAa MUChMEHHbBIN
OTYET O MPOJIEIAHHOM padoTe.

[Tpu nmpumeHeHuH (POHTAIBHBIX 33JaHUN BECTU KOJJICKTUBHBIE OOCYXKIEHHUS CO
CTYJ€HTaMH OCHOBHBIX TEOPETUYECKUX TIOJIOKECHHI.

C 1enpl0 KOHTPOJSI KauecTBa BBIINOJHEHHUS CaMOCTOSITENbHOM paboThl TpeOoBaTh
WHJUBUyaJIbHbIE OTYETHl (JOIMMYCTUMO BMECTO MHCbMEHHOIO OT4Y€Ta MPUMEHSTH
WHJUBUTyaJIbHbIE KOHTPOJIbHBIE BOMPOCHI).

[Iporpamma cocrtaBiieHa B cooTBeTcTBUM C TpeOoBanusmu OC HUAY MUDU u
y4eOHBIM IJIAHOM OCHOBHOM 0Opa3oBaTEeIbHOM MPOTrpaMMbl 10 HAIPaBISHUIO MOJTOTOBKHU
18.03.01 «XuMu4eckasi TEXHOJIOTHSD.

Pabouyro mporpammy coctaBui @ JIOLICHT, 3epHBITIKHHA A.A.

Peniensent —~ nouent, I'epacumosa B.M.
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[Iporpamma ogob6pena Ha 3acenanun Y MKH 18.03.01 «XuMuueckasi TEXHOJIOTHS» OT
15.11.2021 rona, mpotokon Ne 2.

I~
[Ipencenarens yueOHO-METOINYECKON KOMUCCUM v Yepuosa H.M.



