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IHeab ocBOeHMSI AMCHMIIJINHBI

[lens mpenomaBaHus JUCHUUIUIMHBI SBIACTCS MOJYyYCHUE 3HAHWUM, HEOOXOIUMBIX IS
IJI0JIOTBOPHOM TBOPYECKOW JIeATeNIbHOCTH OakayaBpa. JucoumimHa «OO01mas xuMudeckas
TEXHOJOTUS» (DOPMUPYIOT TEXHOJOTUUECKOE MHPOBO33pEHHE OakajaBpoB I UX
MIPOU3BOICTBEHHO-TEXHOJIOTHYECKOM W TPOEKTHO-KOHCTPYKTOPCKOW TPOo(hecCHOHATBLHOM
JIeSITEILHOCTH.

3agauv M3y4YEHUs AUCHUIUIMHBL H3y4YEeHHE OOIIMX 3aKOHOMEPHOCTEW XMMHYECKHUX
MPOIECCOB, OCHOBHBIX MPHUHIMUIOB OPraHU3allMd XUMHUYECKOrO0 IPOM3BOACTBA, €T0
HUePapXUUECKON CTPYKTYpBI, METOJOB OLICHKU 3()PPEKTUBHOCTH IMPOU3BOJICTBA, OCHOBHBIX
PEAKIMOHHBIX MPOLIECCOB U PEAKTOPbl XMMUYECKOW TEXHOJIOTMU. bakaiaBp 1o AUCUUTUIMHE
«O0mras XuUMHUYEecKas TEXHOJIOTHS» JIOJDKEH peliaTh mpodeccuoHadbHble 3ajadyd B
COOTBETCTBUM C  MPOU3BOACTBEHHO-TEXHOJOTHYECKON,  HAyYHO-UCCIIEI0BATEIbCKOM,
OpPTraHU3allMOHHO-YIIPABJICHYECKON U MPOECKTHOMU JEITEIBHOCTBIO.

N3ydeHne QUCHUIUIMHBI TOHKHO OCHOBBIBATHCS Ha CIECAYIOMMX MpO(ecCuoHaTIbHbIX
CTaHaapTax:

- 26.001 Crmneumaymct 1o 0OECIEUYCHHI0 KOMILJIEKCHOTO KOHTPOJS IPOM3BOICTBA
HAHOCTPYKTYPUPOBAHHBIX KOMITO3UIIMOHHBIX MAaTEPUAJIOB;

- 26.004 CroeupasiicT 1O NPOU3BOJCTBY BOJOKHUCTBIX HAHOCTPYKTYPHUPOBAHBIX
KOMIO3UIIUOHHBIX MaTEPUAJIOB,;

- 24.075. UnxkeHep uccineaoBarelb B 00JaCTH pa3iesieHUsI H30TOTOB.

Mecto nucuuninubl B ctpykrype OOII BO

Kypc «O0mmast xuMmuueckass TEXHOJIOTUS» CBSI3aH C HEOOXOJIUMOCThIO 3HAHHII OCHOB
o01el 1 HEOPraHMYECKONM XUMHUHU, aHATUTHYSCKOM XUMHUH M (PHU3UKO-XUMHUYECKUX METOJIOB
aHaJlu3a, OPraHWYEeCKOW XHUMMH, IIMPOKOE HCIOJIB30BAaHUE, KOTOPBHIX HE TOJIBKO JaéT
BO3MOXXHOCTh Han0o0JIee TOYHO BHIPA3UTh TEOPETHUYECCKUE 3aKOHOMEPHOCTH, HO U SIBIISICTCS
HEOOXOJIMMBIM MHCTPYMEHTOM MX YCTAHOBJICHUS. TeopeThueckue 3HaAHUS U MPAKTUYECKUE
HaBBIKW, TMOJYYCHHBIE CTYJEHTaMH MNP HM3YYEHUU AUCHUILIMHBI «OOIas XuMuueckas
TEXHOJIOTHUS», JOJDKHBI OBITh HCIOJL30BaHbI B TMPOIECCE H3YUYCHHS TMOCIEAYIOIINX
mucuuiuinH:  «CHUCTeMBbI  YIPaBJICHUS  XMMHUKO-TEXHOJOTUUYECKUMU  MPOIECCaAMM,
«Ob6opynoBaHre MPOM3BOJCTB HEOPTraHWYECKUX BEIIECTBY», «TEXHOJIOTrHMsS MHUHEpaIbHBIX
yaoOpeHui, coleil W Ienodeiy, «XHMHYEeCKas TEXHOJOTHS HEOPraHMYECKUX BEIECTB.
TexHOI0THs Cephbl U CEPHOU KUCIIOTHDY.

[Tocne m3ydeHus: AUCIUIUIMHBI BBIMTYCKHUKHA JOJKHBI OBITh TOTOBBI K BBITOJTHCHHUIO
CIEAYIOIIUX TPYAOBBIX (PYHKIIHIA:

- A/06.6. Pa3paboTka mnpemioxKeHUd MO KOMIUIEKCHOMY HCIIOJIb30BAHUIO CHIPbS U
YTUJIU3AIUU OTXOI0B ITPOU3BO/ICTBA;

- D/01.6. CoBepuieHCTBOBaHHE TEXHOJOTHH, MEXaHU3allus MW aBTOMaTH3aIus
MPOM3BOJICTBEHHBIX MPOIIECCOB;

- A/02.6. Pa3paboTka HOBBIX W COBEPIICHCTBOBAHWE JIEWCTBYIOIIUX METOOB
MPOBEJICHUS aHAJIM30B, UCIIBITAHUN U UCCIICIOBAHUN;



- B/02.6. IlpoBeneHune -SKCHEPTU3BI

TEXHUYCCKHUX JOKYMCHTOB IIPOHU3BOACTBA

HaHOCTPYKTYPUPOBAHHBIX KOMIIO3HUIIMOHHBLIX MAaTCpHaiOB Ha COOTBCTCTBHC TpC6OBaHI/I}IM

BHYTPEHHETO PbIHKA U AKCTIOPTHBIM TPEOOBAHUSIM;
- A/02.6. Otbop mnpod MO TEXHOJOTHYECKON IIEeMOYKe pa3JesieHus] H30TOIOB,

00paboTKa pe3ynbTaTOB aHAJIM3a U TTOKa3aHUI MPUOOPOB.

Komnerenuuu odyuyawinerocsi, (popmupyembie B pe3yJbTaTe 0CBOCHUS TUCUUILIIMHBI
B mportiecce ocBoeHMs TaHHOM AMCHUIUIMHBI y CTyJeHTa (GOPMUPYIOTCS CIEAYIOIIUE

KOMIICTCHIIMH .

— YHUBCPCAJILHLBIC

KOI[ KOMIICTCHI N

HanmeHoBaHne KOMIIETEHIINN

I/IHI[I/IKaTopBI JOCTHXXCHHUA KOMIICTCHIIMHN

YK-6

CnocobeH yrpaBisiTb CBOUM
BpPEMEHEM, BBICTPauBaTh U
peann30BBIBATh TPACKTOPHUIO
CaMOpa3BUTHUS HA OCHOBE
MPUHIUIIOB 00pa30BaHUs B
TEUCHHE BCEH JKU3HU

3-YK-6 3HaTh: OCHOBHBIE IPUEMBI

3¢ PeKTUBHOTO yIpaBiIeHUS COOCTBEHHBIM
BPEMEHEM; OCHOBHbBIE METOIUKHU
CaMOKOHTPOJIS, CAMOPA3BUTHS U
camMo00pa3oBaHus Ha MPOTSHKEHNUU BCel
KU3ZHU

V-VYK-6 Ymerb: a3¢dexkTuBHO
IUTAHUPOBATh U KOHTPOJIUPOBATH
COOCTBEHHOE BpeMsl; UCIOIb30BaTh
METO/IbI CAMOPETYJISIUN, CAMOPA3BUTHS U
caMo00y4eHHUsI

B-YK-6 Bnaners: MmeTogaMu ynpaBlIeHHs
COOCTBEHHBIM BPEMEHEM; TEXHOJIOTUSIMHU
npUOOpPETEHUS . UCTIONb30BAHUS U
OOHOBJICHHUSI COLMO-KYJIbTYPHBIX U
npohecCUOHATBHBIX 3HAHUHN, YMEHH, U
HaBBIKOB; METOJIMKAMHU CaMOPa3BUTHUS U
camMo00pa3oBaHus B TEUCHHE BCEH )KU3HU

— npoeccroHaNbHbIe

KO,[[ KOMIICTCHIIN

HanmeHoBaHNEe KOMIETEHIINN

I/IHI[I/IKaTOpBI JOCTHXXCHHUA KOMIICTCHIIMH

[K-2

Crnioco0eH UCnoab30BaTh 3HAHUE
CBOMCTB XMMHUYECKHUX AJIEMEHTOB,
COECIMHEHUI U MaTeprajoB Ha UX
OCHOBE 7151 PEIICHUs 3a]1a4
npogecCuoHaIbHON
NeATETbHOCTH

3-I1K-2 3HaTh cBOMCTBAa XUMHYECKUX
3JIEMEHTOB, COEITMHEHUN U MaTepUaJiOB HA
HMX OCHOBE I COOJIFOAEHUS
TEXHOJIOTHYECKOTO pErjiaMeHTa

V-I1K-2 YMeTh UCIIOIL30BaTh 3HAHUS
CBOMCTB XUMHYCCKHUX DJICMEHTOB,
COCIMHEHUI M MaTepruajoB Ha UX OCHOBE
JUISL peLLIeHU 3a/1a4 10 BBITYCKY
MPOAYKIIMH B CTPOTOM COOTBETCTBUH C
TEXHUYECKUMHU TPEOOBAHUSIMH

B-I1K-2 Brnaners HaBbIKaMH pa3pabOTKH
MPEAJIOKEHUS 110 KOMIUIEKCHOMY
WCTIOIB30BAHUIO CHIPhS U YTHIIM3AIIUN
OTXOJIOB MMPOU3BOJICTBA

[1K-3

Crnoco0eH u3yuyaTh HAy4HO-
TEXHUYECKYIO MH(opMaIuio,
OTEUYECTBEHHbIN U 3apyOeKHBIH
OTIBIT 110 TEMATUKE UCCIIET0BAHUS

3-1IK-3 3HaTh MHOCTPAHHBIN S3BIK,
HAyYHO-TEXHUUYECKYIO0 HHPOPMAILIUIO,
OTEUYECTBEHHBIN U 3apYOEKHBII OMBIT IS
IpOrpamMM UCHBITAaHUNA U 0(OPMIICHUS
TEXHUUYECKOH TOKyMEHTalluu

V-IIK-3 YMeTb coOupath U HaKarIuBaTh
9KCIIEPUMEHTAJIbHBIE JJAHHBIE C




MMPUMEHEHHEM HHOCTPAHHOTO SI3bIKA
B-TIK-3 Bnanerb HaBbIKaMU IPOBEACHUS
TEKYIIUX ¥ JTOTOJIHUTEIbHBIX UCTIBITAHUH,
AQHAJIM3UPOBATH PE3YJILTATHI C YYETOM
HayYHO-TEXHUYECKOW MH(POpMaIlUK U Ha
OCHOBAaHHMH OT€YECTBEHHOI'O U
3apyOEKHOTO OIBITA

[K-12

Crnioco0eH ucnoiab30BaTh
HMH(pOPMAaLIMOHHbIE TEXHOJIOTUU
IIpH pa3paboTKe IPOEKTOB

3-11K-12 3natb coBpeMEHHbIE
uH(GOPMaIMOHHbBIE TEXHOJIOTUU MPU
pa3paboTKe TEXHOJIOTHUECKUX MPOCKTOB
V-IIK-12 YmeTs 00pabaThiBaTh
MH(OPMAIIHIO ¢ UCTIOTB30BAHUEM
MPUKIATHBIX IPOTPAMMHBIX CPEACTB IPU
pa3paboTKe TEXHOJIOTHUECKUX MPOCKTOB
B-IIK-12 Binaners HaBbIKaMU
WCIIOJIb30BAHUS CETEBBIX KOMITBIOTEPHBIX
TEXHOJIOTHI U 0a3 JaHHBIX MPH
pa3paboTKe TEXHOJOTUUECKHUX MTPOCKTOB

— obmenpodeccuoHaIbHBIC

OIIK-4 CrniocobeHn obecrieunBaTh 3-OI1K-4 — Wcrionb3yeT 3HaHUs
MPOBEJICHNE TEXHOJIOTUYECKOTO TEXHOJOTHYECKOro Ipoliecca 1 METOI0B
polecca, UCIoJIb30BaTh 71a00paTOPHOTO KOHTPOJIS CHIPBS,
TEXHUUYECKUE CPECTBA JIJIs nonypaOpuKaToOB ¥ TOTOBOM MPOTYKIIMH B
KOHTPOJISI TapaMeTPOB COOTBETCTBUHM C PETrJIaMEHTOM
TEXHOJIOTHYECKOr0 Mpolecca, VY-OIIK-4 — JIleMOHCTpUpPYET YMEHUE B
CBOICTB ChIpbsI U TOTOBOM o0ecrnieueHnr IPOBEACHUS TEXHOJIOTHYECKOTO
MPOIYKIMH, U OCYIIECTBIATh polecca B COOTBETCTBUHU C PETJIAMEHTOM U
M3MEHEHUE TapaMeTpoB KOHTPOJIUPYET apaMeTpbl TEXHOJIOTMUECKUX
TEXHOJIOTHYECKOr0 Mpolecca Mpu | MPOILECCOB, CBOWCTB CHIPhS U TOTOBOM
M3MEHEHUHU CBOMCTB ChIPbS MPOIYKIIMH, UCIIOJIb3YSl TEXHUYECKUE CPECTBa
B-OIIK-4 — Onpeznensier napaMeTpbl U3MEPEHUs
KaueCTBEHHBIX M KOJIMYECTBEHHBIX
XapaKTEPUCTHK CBIPbS U MoTyhadprUKaToB
3anaqn BOCIIMTAHUSA, PCAIU3YEMbIC B PaMKaX 0CBOCHUA JUCHHUIIIHNHDBI
. Hcnoan3oBanue Bosiieuenne B
Hanpasaenue | Co3nanue ycJjioBuii,
BOCIIUTATEJIbHOI0 MOTEHI[HAJIA PA3HOIIAHOBYIO
/menn o0ecreynBarO KX N
Y4eOHOM THCIUIIHHBI BHEY4YCOHYIO 1eSITeTbHOCTh
Hpodeccnona | - popmuposamue Vcronp3oBanne BocnutaTenbHoro | 1.OpraHusaiis HayqHo-
JJBHOC U IICUXOJIOTNYECKON MOTEHIMAJA JUCIATIIAH MIPAKTAYECKUX KOH(bepeHHI/II/I
TPYZOBOE TOTOBHOCTH K
Py . | obmenpodeccunoHanbHOr0 MOIyJIs | ¥ BCTPEH € BEAYIIIMMHU
BOCIIMTaHHE npodeccuoHaTbHON
TS crecruajanucramMu
NeSITeIbHOCTH 110 .
M36PaHHOI - (hOpMHUPOBaHUSA YCTOMYUBOIO HPEIIPUATHH rOPOAA 1
npodpeccun (B15) uHTEpeca K mpodeccnoHanbHOM BETEpaHaMU aTOMHOMN

JeSTeNIbHOCTH, TIOTPEOHOCTH B
JOCTHXKCHUH Pe3yJibTara,
MOHUMaHUsI (PYHKITHOHATEHBIX
o0s3aHHOCTEN U 3a/1a4 U30paHHOU
npodeccuoHaNBHOM
ACATCIIBHOCTH, YyBCTBA
npodeccuoHaNbHOMI
OTBETCTBEHHOCTH uepe3
BBINIOJTHEHUE Y4EOHBIX, B TOM
YUCJIC MPAKTUYCCKUX Sa)IaHHﬁ,

OTpacIIu.
2. Opranuzauus u
MPOBEJICHHUE MPEAMETHBIX
ONTUMITUAJ U YYaCTHE B
KOHKYpCax
po¢eCcCuOHATBHOTO
MacTepCTBa.

3.YuacTue B €KErogHbIX
AKIIUAX CTy,)IeH'-IeCKI/IX




TPEOYIOIHUX CTPOTOTO
COOJTIOJICHUSI TIPABHJT TEXHUKH
0€301acCHOCTH ¥ MHCTPYKIIUH 10
pabote ¢ 060opyaOBaHUEM B
paMKax J1abopaTopHOTO
HPaKTHKYyMa.

CTPOUTCIIBHBIX OTPSAO0B

[Tpodeccrona
JTBHOE U
TPYIOBOE
BOCTIUTAHHE

- ¢popMupoBanue
KYJIbTYPBI
HCCIIEIOBATENbCKOM
Y UHXXEHEPHOU
nesitepHocTH (B16)

Hcnonp30BaHnEe BOCITUTATEIBHOTO
NOTEHIMAaJa JUCIUTUTMH
poECCUOHATLHOTO MOIYJIS JJIst
(hOpMUPOBAHUS UHKEHEPHOTO
MBIIICHHS 1 UH)KEHEPHOU
KYJIBTYPBI 32 CUET PAKTHUECKUX
CTYJCHYECKHX MCCIICIOBAaHUN
COBPEMEHHBIX TTPOU3BOJICTBEHHBIX
CHCTEM; IIPOCKTHOM JeATEITHbHOCTH
CTYJICHTOB I10 pa3paboTKe U
ONTUMU3AIMH TEXHOJIOTHYECKUX
CHUCTEM, CBA3AHHOM C pelICHUEM
peabHBIX TPOU3BOICTBEHHBIX
3aj1a4; MPOXOXKACHUS Yepes3
pa3sHOO0Opa3HbIC HTPOBBIE,
TBOpUYECKUE, (ECTUBAIbHbBIE
dbopMbI, TpeOyromMe aHanu3a
CJI0’KHOTO 00BEKTA, IOCTAHOBKHU
OTHOCHTEJIBHO HETro
npeoOpa3oBaTeNbHbIX 3a4a4 JJIst
UX ONITUMAIILHOTO PEIICHHUSI.

1.Opranu3zaius Hay4yHO-
NPaKTUYECKUX KOH(pEPEHIIHA
U BCTPEY C BEIyLIUMU
CHeHaTHCTaMH
OPEINPUITHIA TOpoJa U
BETEpAHAMU aTOMHOU
OTpacIIu.

2. Opranu3zarus u
IPOBEJICHHUE MPEAMETHBIX
OJIUMITUA U YYACTHE B
KOHKypcax
po(heCcCHOHATTLHOTO
MacTepCTBa.

3.YuacTtue B €KeroIHbIX
AKILUAX CTYJACHUYECKUX
CTPOUTEIILHBIX OTPSIOB

CTpyKTypa U coAep:KaHue Y4eOHOM TUCHMIIUHBI
JucuumuinHa MpenojaeTcs CTyJAeHTaM B 5-oM cemectpe. OOmias TpyJaoeMKOCTb
JTHUCHMINIMHBI cocTaBlisieT 4 3aueTHble equHuIbl, 144 ak. yaca.

Kanenpapubiii niian

Ne Ne Buabl yueOHOM neATEILHOCTH
P T (B yacax)
a e “if o ATTecTa Maxkcu
3 M HaumenoBanue pasaesia i > us MaJIbHbIN
hi | bl (TemMbl) TUCHHUTTHHBI e 4 pa3aena 0aJ11 32
e - = 8 E (bpopma) | paszmen
a = 2 |8 = | ©
> ) < (=% A
a =) = = = @)
1 1 OcHOBHBIE TPEICTABICHUS O 40 2 6/4 - 32 YO, 25
XUMHYECKOM ITPOU3BOJICTBE JP, JIP
2 OCHOBHBIE THUIIBI 32 2 - - 30
XUMHUYECKHX TPOIECCOB
2 3 XHUMHKO-TEXHOIOTHYECKHUE 34 2 - - 32 31, T 25
CHCTEMBI
4 | BaxHeimue nmpomMbIluieHHbIE | 38 2 - 4 32
XUMHUYECKHE TPOU3BOJICTBA
Buja npoMe:XyTO4HOIi aTTecTANMU 144 8 6/4 4 126 | Ix3amen 50
ConepxaHue JeKIUOHHOT0 Kypca
YuebHo-
TeMBI JIeKIIMH. Bcero
MEeTOAHYEeCKoe
Bonpocsl, oTpadaTbiBaeMble Ha JIEKIIUH 4acoB
obecrneyeHue




1 2 3
Jlexuust Nel OcHOBHBIE NPeACTABIEHNS 0 XHMUYECKOM MPOU3BO/JCTBE 2 [1, 2]
CoBpeMEHHOE COCTOSIHME U MEPCIIEKTUBBI Pa3BUTHSI XUMHUECKON
HepTEeXUMHUECKOW U He(TenepepadbaThIBAIONIEH MPOMBIIUIEHHOCTH.
[ToHATHE O XMMUUYECKOM IPOU3BO/ICTBE.
OCHOBHBIE TEXHOJIOTUYECKHE KOMIIOHEHTHI — CBHIPHE, BOJA, BO3YX, SHEPIHS,
11€JIEBOM U TOOOYHBII POAYKT, OTXO/BI.
ChippeBasi U SHepreTryecKas 6a3a XUMHUECKUX POU3BOJICTB.
[TpomblIIsIEeHHAs: BOJOIIOATOTOBKA.
Jlexuust Ne2 OcHOBHBbIE THIIBI XMMHYECKHX NPOIECCOB 2 [1, 2]
XUMHKO-TexHoorudeckue npouecch (XTII).
OCHOBHBIE 3aKOHOMEPHOCTU TOMO- U reteporeHHbix X111
Jlekust Ne3 X¥MHKO-TEXHOJOIHYECKHE CHCTEMbI 2 [1, 2]
CTpyKTypa U OIMCaHUE XUMHUKO-TEXHOJIOTHYECKHX CHCTEM.
Iloustue o cuaTe3e XTC, TexHomornueckue KoHenuu co3ganus XTC
Jlekuus Ne4 BaxxHelinue NpoMbIILIeHHbIe XHMHYeCKHe POU3BOICTBA 2 [1, 2]
Knaccugukanus MuHepaibHbIX yI00peHuil.
[Tpon3BOICTBO NOJIMMEPHBIX MAaTEPHATIOB: XUMHUUECKUX BOJIOKOH,
IUIACTUYECKUX MACC, PE3MHOTEXHUUECKUX U3eNIUH.
IlepeyeHb NPaKTHYECKUX 3aAHATHH
Y4eOHo-
Tema npakTHyeckoro 3ausitus. Bonpocsl, Bcero
oTpadaTbiBaeMble HA NIPAKTHYECKOM 3aHATHH 4acoB METOTTECIOE
olecneyeHue
1 2 3
Pacuert pacxoaHbIX KOG (GUIINEHTOB 4 [13]
Ilepedensb 1a00paTOPHBIX padoT
Yu4eOHo-
Tema s1abopaTopHbIX padoT. 3axanus, Bonpocel,0TpadarsiBacMbie Ha | Bceero MeTomHuecKoe
J1a00pPaTOPHOM 3aHATHH 4acoB
obecrnieyenne
1 2 3
dnorauus 2 [6]
TexHOI0THsI BOIOMOATOTOBKH 4/4 [8]
3agaHus 119 CAMOCTOATEILHOM PadoThI CTYICHTOB
Beero YueoHo-
Bonpocs! 1J1s1 CaMOCTOSITEILHOT0 U3yYeHHs (3a1aHusA) 4ACOR MeToHYecKoe
ob0ecrieyeHune
1 2 3
OcHOBHbBIE NIPEJACTABJIEHUS 0 XUMHYECKOM MPOU3BOJICTBE 32 [1-5, 13-16]
Kpurepun onieHkH 3pPEeKTUBHOCTH MTPOU3BOJICTBA.
[Tpo6neMbl ChIpbsi M SHEPTUU B COBPEMEHHOM MHUPE.
Knaccudukanus celpps.
[ToaroToBKa CHIPHS K UCIOIb30BAHUIO.
[TpuMepb! paroHATEHOTO W KOMIUIEKCHOTO UCTIONB30BaHUS ChIPhs. Buab
W TTOKA3aTeNId KauecTBa BOJIbI, UCTIONIb3YEeMON B IPOMBIIIUIEHHOCTH.
Wctounuku sHeprun u tormusa. Knaccuduxamus BOP.
JIOCTHXKEHHSI TPOMBIIIJICHHOTO KaTaln3a.
CBoiicTBa 1 c1ocoObl MPUTOTOBIICHHSI TBEPBIX KaTaIU3aTOPOB.
OcHOBHBIE THIIbI XMMHYECKHX NPOLECCOB 30 [1-5, 13-16]

Bb160p ONTUMAaIbHOTO TEXHOJIOTHYECKOTO PEKUMA.

O0630p ¥ aHANM3 KOHCTPYKIUN MPOMBIIIJICHHBIX TUIIOB XUMUYECKUX
PE€aKTOPOB ISl TOMO-, T€TEPO- U KATATUTUYECKHUX MPOIIECCOB.
PasHoBecue B XTII 1 criocoOBI €10 CMEILIEHHS.




CyIIHOCTh KaTajin3a.

TexHOIOTHYECKHEe XapaKTEPUCTUKH TBEPBIX KaTaIH3aTOPOB.
XHMHKO-TEXHOJIOTHYECKHE CHCTEMbI 32 [1-5, 13-16]
Cocrasnenne moneneid XTC u ux aHaiau3 Ha NpUMEPe KOHKPETHOIO
[IPOU3BO/JICTBA.

TumnoBsie TEXHOIOTMYECKHIE OTIEPATOPHI.

OCHOBBI IPOMBIIIJIEHHON 3KOJIOTHH.

Oxpy>xatomias cpesia Kak CUCTEMA.

JKOJOTrHYeCKHe MPOOIeMbl XUMUUYECKHX IPOU3BOJICTB.

[TpuHIHIBI pa3pabOTKH pecypcocOeperaromx 0e30TXOHBIX TEXHOIOTHH,
HHEeprocOeperaronx 1 THOKUX TEXHOJIOTUH.

BakHeiilue npoMbIlIeHHbIE XUMIYEeCKH e TPOU3BOACTBA 32 [1-5, 13-16]
[Ipon3BOACTBO CEpHOM KUCIOTHI.
[TponsBocTBO (hOCHOPHBIX YAOOPECHUH.
Paznoxenune ¢hochaTHOTroO CHIphS.
TexHonornu nepepadoTKu HEPTH.
[Tpor3BOICTBO A30THBIX YI0OpEHUI.
[Ipon3BOACTBO CIUPTOB.

Kypcosas padora

KypcoBas paGota — wuHAMBUAyaJdbHas CaMOCTOSITENbHAs y4yeOHas pabora,
BBITIOJIHSAEMAsl MOJl PYKOBOJCTBOM IPEIOJABATENS] B COOTBETCTBUU C YYEOHBIM IUIAHOM
HarpaBJjeHUs] XUMUYECKast TEXHOJIOTHSI.

[lenp KypcoBOM pabOTHI 3aKIIOYAETCSI B NMPUOOPETEHUU OMNbITA CAMOCTOSTEIBLHOTO
MOMCKA B JINTEPATYPHBIX U DJIEKTPOHHBIX HUCTOYHUKAX MH(POPMAIMK U MUCXOIHBIX JTAHHBIX
IUIS CUHTE3a M aHAJIN3a XUMHUKO-TEXHOJIOTHUECKON CHCTEMBI.

PacdyeTHO-IOsSICHUTENbHAS 3aMIUCKa COACPIKHUT pa3leibl: BBEACHHUE, CHUHTE3 XHWMHUKO-
TEXHOJOTHYECKONH CHCTEMbI, aHaln3 XUMHUKO-TEXHOJOTUYECKOW CHUCTEMBI, 3aKIIOYCHHE,
CITUCOK HMCTIONB3YeMOU TuTeparypsl. ['padmyeckas yacTh pabOTHI BKJIIOYAET B CEOSI UepTEX
TEXHOJOTMYECKON CXEeMbI POU3BOJICTBA U COCTOMUT U3 OJHOTIO JIUCTA.

[IpumepHbIE TEMBI:

1.AHanu3 U CUHTE3 XMMUKO-TEXHOJIOTHYECKOW CUCTEMBI IIPOM3BO/ICTBA CEPHOI KUCIIOTHI

2.AHaM3 W CUHTE3 XUMHUKO-TEXHOJOTUYECKOW CHCTEMBI TPOU3BOACTBA (oCchOpHOI
KHUCIIOTHI

3.AHaIIM3 ¥ CHHTE3 XUMHUKO-TEXHOJIOTMYECKOW CHCTEMBI TIPOU3BOICTBA aMmModoca

4. AHamM3 W CHUHTE3 XMMMKO-TEXHOJOIMUECKOH CHCTEMBbl MPOU3BOJICTBA a30THO-
dhochopHOTO cepocoepKaIIero yao0opeHus

S.AHanM3 M  CHUHTE3  XUMHUKO-TEXHOJIOTUYECKOM  CHUCTEeMbl  MPOM3BOJCTBA
nuammoHuidocdara

6.AHanM3 ¥ CUHTE3 XUMHUKO-TEXHOJOTHIECKON CUCTEMBI 00ECCOTMBAHUS BOIBI

7.AHaIM3 M CHHTE3 XUMHUKO-TEXHOJOTUYECKOM CHUCTEMbl aOCOPOIIMOHHONW OYMCTKH
(dbTopcoaepIKalux ra3oB

8.AHanu3 ¥ CUHTE3 XUMHUKO-TEXHOJOTHIECKON CUCTEMBI TIPOM3BOICTBA CEPHI

9.AHanu3 U CUHTE3 XMMHUKO-TEXHOJOTHYECKON CUCTEMBI IPOU3BOCTBA AMMHAKa

10.AHamM3 M CHHTE3 XUMHUKO-TEXHOJOTHYECKOW CHCTEMbl MPOM3BOACTBA aMMUAYHOM
CEJIUTPBI



Oopa3oBaTe/ibHbIE TEXHOJIOTUH

Peanuzanust ocBOeHUs JaHHOW JIUCUMIUIMHBI OOECHEeYUBAECTCS JOCTYINOM KaXKJIOTO
obOyuaromierocs k 6a3zaM JTaHHBIX U OMOJIMOTEYHBIM (DOHIaM, POPMHUPYEMBIM IO TMOJTHOMY
NEPEUHIO TUCHUIUINH (MOayseil) ocHOBHOM oOpa3oBaTeinbHOM mporpammbl. B BUTHU HUAY
MU®DU nencTByeT KOMIBIOTEPHBIE KIACCHI, B KOTOPBIX MMPOBOAATCS 3aHATHS 11O PA3TUIHBIM
JUCHUIUIMHAM HanpaByieHuss noarotoBku «XMTH», B ToM uucie UM Kiacchl 0OECIeUeHbI
JOCTYNIOM K ceTH MHTEepHeT yisi caMOCTOSTENbHOW MOATOTOBKU CTyneHTOB. Ha kadenpe
UMEETCSl KOMIBIOTEPHI C BO3MOKHOCTBIO PabOThI B CHEIUATBHBIX MPOrpaMMax M JOCTyma K
COBpPEMEHHBIM Tpo(deccHoHambHbIM 0a3aM JaHHBIX, WH(MOPMAIMOHHBIM CIPABOYHBIM U
MOMCKOBBIM CHCTEMaM, K TaKMM Kak 0a3a JaHHbIX mepuoaudeckux uzgaHuil. Llembio mpu
TOM SIBIIAE€TCS BBIPAOOTKAa Y CTYICHTOB HAaBBIKOB W KOMIIETCHIMH, MO3BOJISIOMIUX
CaMOCTOSATENIbHO BECTH UCCIEI0BATEIBCKYIO0 U HAYYHO-TIEJarOrHYECKYI0 padoTy.

AyIuTOpHBIE 3aHATHS MPOBOAATCA B BHIAE JEKIMM ¢ wucnoias3oBanueMm [IK wu
KOMITBIOTEPHOTO MPOEKTOpa, MPAKTUYECKUX 3aHATHM, ¢ wucnoJib3oBanuem [IK mpwu
npoBeeHuH  pacueroB. CamocrostenbHas padoTa  CTYAEHTOB  IPOBOJUTCA  TOJ
PYKOBOJCTBOM MPENOAABATENEH, C OKa3aHUEM KOHCYJIbTAllMM U MOMOIIM IIPU MOATOTOBKE K
KOHTPOJILHBIM pab0TaM, BHIMIOJHEHUH JOMAIITHUX 3aJJaHuM.

DoH/ OLIECHOYHBIX CPEICTB

@OHJT OIEHOYHBIX CPEACTB MO AHUCHMIUIMHE OOECHEeYMBAET NPOBEPKY OCBOCHHS
IJIAHUPYEMBIX PE3yJbTaTOB OOydeHHs (KOMIETEHUMH W HMX WHIUKATOPOB) MOCPEICTBOM
MEPONPUATHIA TEKYILIEr0, PyOeKHOT0 1 MPOMEKYTOYHOIO KOHTPOJIS [0 JUCLUILIAHE.

CBsi3p MKy POpMHUPYEMBIMU KOMIIETEHIIUAMHU U (pOpMaMU KOHTPOJIS UX OCBOCHUS
IpeJIcTaBjlIeHa B ceaytonei Tabnuie:

HanmenoBanue
Ne Kon n HanMeHoBaHMEe MHAMKATOpA HanmenoBanue

KOHTPOJIUPYEMBIX .
n/m JOCTH>KEHHS] KOMIETEHIIUI OLICHOYHOTO CPEJICTBA
pasnienoB (TemMbl)

Bxo/1HOI KOHTPOJIb

Bomnpocsl BxoiHOTO
KOHTPOJIs (YCTHO)
ATTecTanys pa3fenoB, TEKYIIMA KOHTPOJIb YCIIEBAEMOCTH

1 | BxoaHoif KOHTPOJIb

1 OcCHOBHEBIE 3-YK-6, Y-YK-6, B-YK-6, Ot4er o mabopaTopHOi
MPEACTABICHUS O 3-11K-2, V-IIK-2, B-TIK-2 paboTe (MMCEMEHHO)
XUMHYECKOM Pemenne 3anau
MIPOU3BOJICTBE (TMCBEMEHHO)

OCHOBHBIE TUIIBI Tect (mUCbMEHHO)
XUMHYECKHX
MIPOIIECCOB

2 XHMHUKO- 3-VK-6, Y-YK-6, B-YK-6, Otuet no nmabopaTopHOI
TEXHOJIOTUYECKHE 3-11K-2, V-TIK-2, B-T1K-2, pabote (MMCbMEHHO)
CHCTEMBI 3-11K-3, V-IIK-3, B-TIK-3, Pemenue 3amau
Baxneiimne 3-I1K-12, V-TIK-12, B-TIK-12 (MMCbMEHHO)
MIPOMBIIIIIEHHBIE 3-OI1K-4, Y-OIIK-4, B-OIIK-4 Tect (MUCHMEHHO)
XUMHUYCCKHE
MIPOU3BOJICTBA

HpOMC)KYTOqHaH arTecranus

1 | Ok3amen YK-6, I1K-2, T1K-3, T1IK-12; OIIK-4 TecT (MUCHMEHHO)




OIIBITA,

[lepeyeHb OCHOBHBIX MOKa3aTesiel OLIEHKU Pe3yJbTaTOB, 3JIEMEHTOB MPAKTUYECKOTO
TEKYLIEMY KOHTPOII H

3HAaHUW U YMCHWH,

HpOMe}ICYTO‘{HOﬁ aTTcCTalun

MOJICKAINX ~ BXOJHOMY,

Ne
/o

HaumenoBanune
KOHTPOJIUPYEMBIX
pa3zienoB (TeMb)

KOI[ N HAMMCHOBAHUC MHUKATOpa
JOCTHIXXCHHA KOMIICTCHIIMHN

Pe3ynbTarsl 00yueHus o
JTUCLHUTIIINHE

Bxo/1HOI KOHTPOJIb

Bxo1HOM KOHTPOJIb

Bormpocs! BXOAHOT0
KOHTPOJISA (YCTHO)

ATTecTanus pa3esoB, TEKYIUH KOHTPOJIb YCIIEBAEMOCTH

OcCHOBHBIE
MIPEJICTABICHUS O
XUMHYECKOM
MIPOU3BOJICTBE
OcHOBHBIE THIIBI
XUMHYECKHX TPOIECCOB

3-VK-6, V-YK-6, B-YK-6,
3-I1K-2, V-IIK-2, B-TIK-2

3HaeT COBPEMEHHOE
COCTOSIHUE M TIEPCIIEKTUBBI
Pa3BUTHUS XUMHYECKOU
MIPOMBIIIIICHHOCTH, TTIOHSTHE
0 XUMHUYECKOM
MIPOU3BOJICTBE, OCHOBHbBIC
TEXHOJIOTHYECKUE
KOMIIOHEHTHI — CBIPBE, BOJA,
BO3/1yX, SHEPI'Hsl, LIEJIEBOU U
110OOYHBII POJYKT,
OTXO/Ibl, BUJIBI U
MOKa3aTeJIl KaueCcTBa BOJIBI,
CrocoObl BOJIOMOATOTOBKH,
XUMHUKO-TEXHOJIOTUYECKHE
nporeccsl (XTII),
paBHoBecue B XTI u
CIIOCOOBI €r0 CMEILICHMUS,
TEXHOJIOTMM CEPHON U
dbocdopHoii KHCTIOT,
MUHEPATIBHBIX YI0OpEHUH,
MOJIMMEPHBIX MaTepUasoB.
Bmaneer metoankoi
OnpeieNIeHUs] KaTUOHOB U
AHUOHOB B MCCJIETyEMOM
pacTBoOpeE, MOJIE3HOTO
KOMITOHEHTA B CHIPhE,
METOANKAaMHU aHaIu3a
COCTaBa OCAAUTEIbHON
BaHHBI

YMeeT ucnonb30BaTh
CIIpaBOYHbIE MaTEPUAIIbI
JUIST TEXHOJIOTUYECKHUX U
SKOHOMHUYECKHUX
roKa3arelieil Mporu3BOJICTBA,
JUISL OTIPENIETICHUS yIeTbHBIX
HOPM Pacxojia ChIpbsI.

XHUMHKO-
TEXHOJIOTHYECKIE
CHCTEMBI
Baxnueiinue
MPOMBIIICHHBIE
XUMHUYECKHE

3-YK-6, V-YK-6, B-YK-6,
3-1TK-2, V-TIK-2, B-TTK-2,
3-1K-3, Y-TIK-3, B-TTK-3,
3-ITK-12, V-TIK-12, B-TTK-12
3-OI1K-4, Y-OIIK-4, B-OITK-4

3HaeT METOIBI
AHATMTHYECKOU XUMUH,
MMOHATHE XUMHUKO-
TEXHOJIOTHYSCKOM CUCTEMBI
(XTC), anemMeHTOB,
TEXHOJIOTHYECKHX ITOTOKOB,




MIPOU3BOJCTBA KJ1acCU(pUKALIUIO
MUHEpaAJIbHBIX Y100pEHHIA,
MTOJIMMEPHBIX MaTepUAIOB
YMeeT ucnonab30BaTh
CIIPaBOYHbBIE MAaTE€PHUAIbI
JUISL OTIPEJICJICHUS COCTaBa
BEILECTB, TaAPaMETPOB
snemeHToB XTC,
MaTepuaibHbIX OaJaHCcOB
Bnaneer meroaukoi
pacyera nokasarenen
’K€CTKOCTHU BOJIBI,
METOANKON COCTABIICHUS
(byHKIMOHATIBHOM,
CTPYKTYPHOU, OlIEepaTOPHOM
U TEXHOJIOTHYECKOM CXEMEI,
METOANKOM pacuera
MaTepUaATbHBIX TEIIOBBIX
0anaHCOB BayKHEHIIINX
XUMHUYECKUX MIPOU3BOJICTB
JleMOHCTpHUpYET OCHOBHBIE
3HaHUS U YMEHHUS B

Ix3aMeH VK-6, IIK-2, T1K-3, [1K-12; OIIK-4
COOTBETCTBUU C pa3JeilaMU
1, 2.
O1eHOYHbBIE cpeacrea
No HaumenoBanue [IpencraBnenue
i OLICHOYHOI'O KpaTkas xapakTepuCTHKa OLIEHOYHOI'O CPECTBA | OLICHOYHOI'O CPEJCTBA B
cpeacTa donge
1 | Bxognoit CpenctBo  KOHTpOJsS, OPraHM30BaHHOE  Kak | YCTHBINM onpoc - YO
KOHTpPOJIb CIIeHAJIbHAS Oecena IpenoaBaTess c
00y4aromuMcsl Ha TeMbl, CBSI3aHHbIE C U3ydyaeMOn
JUCLHHUINIMHOM, M PpAacCYUTAHHOE Ha BBIACHECHHUE
o0beMa 3HAHUH oOyyarorerocs 1o
OIIpEJICIIEHHOMY pa3zely, TeMe, IpolseMe U T.II.
2 | Otuer no TexHuueckoe CpeAcTBO, KoTopoe MokeT ObITh | JIaGoparopHnas paboTta -
1a00paTOpHON | UCIIOJIB30BAHO [UIsl KOHTpoJsis mpuodpeTeHHbIX | JIP
pabote CTYACHTOM TpO(eCCHOHANbHBIX HaBBIKOB U
yMEHUN o YIPABJICHUIO KOHKPETHBIM
MaTepHaAIbHBIM OOBEKTOM.
3 | [Ipaktnuyeckoe | PemeHne 3aqad peKOHCTPYKTUBHOTO YPOBHSI, Pemenue 3anau - 31
3aHATHE MIO3BOJIAIOIINE OLIEHUBATH U IMarHOCTUPOBATH
YMEHUS CHHTE3UPOBaTh, AaHAJIM3UPOBATH,
000011aTh (haKTHUECKUI U TEOPETUUECKUN
MaTepuai ¢ GopMyIHMpPOBaHUEM KOHKPETHBIX
BBIBOJIOB, YCTAHOBJIEHUEM IIPUUYNHHO-
CJIEICTBEHHEIX CBS3EH.
4 | Tect Cucrema CTaHIapTU3UPOBAHHBIX 3amanui, | Tector - T
MO3BOJISIONIAs ~ ABTOMATHU3UPOBATh  MPOLEAYPY
U3MEPEHHsT  YpPOBHS  3HAHUW W yYMEHUH
00y4aromierocs.

Meronnueckue MaTepuaiibl, ONPEACISIOIMNE MNPOLEAYPHl OLCHWBAHUS 3HAHUM,
YMEHUH, BIAJCHUN U (WJIN) OTbITA JEATEIHHOCTH, XapaKTEPUIYIOIINX 3TaIbl (POPMUPOBAHUS



KOMIIETEHIIH.
Bonpocsl BxoaHoro kourpous (YO):

1. Knaccudukanus XuMUYECKUX peakiui

2. O0OpaTuMbie U HEOOPATUMbIE XUMHUECKUE PEAKITUU

3. 'omoreHHble XUMMYECKHE PEAKIIUN U UX CKOPOCTh

4. I'eTeporeHHbIE XUMUYECKHUE PEAKIIUA U UX CKOPOCTh

5. Karanutnyeckue peakimy U KaTajau3aTopbl

6. BiusiHue TeMrieparypsl, JaBJIEHHS M KOHLIEHTPAlMU Ha CKOPOCTh XUMUYECKHUX PEaKIUil

7. DK30TEPMUYECKHE PEAKLIUN

8. DHJIOTEPMHUYECKHUE PEAKIUU

9. KoHcTanTa paBHOBECHS

10. BricOKOMOJIEKYJISIpHBIE COEIMHEHUS U UX KIacCUuuKaius

Bonpocs aj151 oTyeTa mo JiadoparopHoi padoore Nel:

1. Uto Takoe ¢haoTopeareHThl, Kak OHU KJIACCU(PUIIUPYIOTCS?

2. Kakue BelliecTBa UCIOIB3YIOTCS B KauecTBE (PI0TOpeareHToRB?

3. Anst gero npu GioTanuu yepes3 myJibily IpoyBatoT BO3IyX?

4. Tlpu o6Goramenun 10 T memnHoW cynbPuAHONU pynbl, comepxkamen 1,5% wmenu,
noaydeHo 400 kr kKoHIleHTpara, coaepsxkaiiero 30% Menu. OnpeneauTs CTeNeHb U3BJICUCHUS
MEJI1 U CTETIEHb KOHIICHTPAIUH.

5. Illpu ¢notaumu 5 T UMHKOBOM pynbl, coaepxkaiend 3% nuHka moiaydeHo 340 kr
KOHIIEHTpaTa, coaepxkamero 22% nuHka. Onpenenuts BbIXOJ KOHLEHTpaTa, CTEICHb
W3BJICYCHUS IMHKA U CTETICHb KOHIICHTPALIUH.

Bomnpocsl 151 oTueTa no JadoparopHoii padore Ne2:
. [IpuBenuTe KIaccuuKaIuio BUIOB BJIard B TBEPIOM TOTIMBE
. UTO OTHOCHUTCS K BHEIIHEH BJIIAXKHOCTH paboyeil MacChl TOITMBA?
. Kax onpenensiercs ancopOLrOHHAsi CIOCOOHOCTH TOTUIMBA?
. 3anumute Gopmyny onpenenenus csizu mexay Wp Wp,, u W,
. Ha yem ocHOBaH npsiMOW METOJ1 ONIPEJICICHUS BJIaru?

g1 A W N —

Bonpocs! aj151 oTyeTa no JsadoparopHou padore Ne3:
. Urto Takoe xecTkocTh BoJibI? Kakue comu ee 00ycnoBIMBalOT?
. Kakrmu MeTogaMu MOXHO YCTPAHUTh KECTKOCTh BOJIbI?

W N =

. B ueM cymHoCTh ycTpaHeHUs )KECTKOCTH BOBI C TTOMOIIbI0 HOHOOOMEHHHUKORB?

4. Kakue MeToapl BOJOIMOATOTOBKU SIBJISIOTCS HaumOOJee TMEePCHEKTUBHBIMH U
HaJie)kHbIM? HazoBuTe UX CyIIHOCTh

5. Paccuurtaiite 0OMeHHYI0 eMKOCTh kKatnoHuta KVY-2, ecnu yepe3 ancopOLUOHHYIO
KOJIOHKY, cojepsailyto 10 T 3Toro MoHuTa, Nponyckaau 25 J1 BOJLI OOIIEH KECTKOCTHIO
13,6 mMr-,9KB/11.

Bomnpocsl a1 oTueTa no JadoparopHoii padore Ne4:

1. Tlepeuncnute OCHOBHBIC MPOTYKTHI, TIOTy4aeMble U3 HEPTH, U CIIOCOOBI MX TIOTY4ICHUSI.

2. HazoBuTte TpeOoBanus K HEPTEIPOIYKTaM.

3. JlaitTe onpeeneHne OKTAaHOBBIM U IIETAHOBBIM YUCJIAM.



4. ChopmynupyiiTe oOlIyI0 cXeMy IepepadoTKu HePTH.

5. TexHoyoTHsI MOMYyYEHUsS] CMA30YHBIX Maces: ChIpbe, armapaTrypHoe oQopMIIEHUE,
TEXHOJIOTHYECKHUE MapaMeTpPhl.

Bomnpocsl aJ1s1 oTueTa 1o JadoparopHoi padore NeS:

1. Knaccudukaiuys XuMHYECKUX BOJIOKOH.

2. Metoasl (hopMOBaHUS XUMHUYECKUX BOJIOKOH.

3. OCHOBHBIE CTaJANU MOJIYYEHUS XUMHUUYECKUX BOJIOKOH.

4 IlpuBecTu KpaTKOe OMHMCAHHE TEXHOJOTHYECKOTO IMpoliecca MOMyUYeHUs] BUCKO3HBIX
BOJIOKOH.

5. CoctaB ocaauTeNbHONW BAaHHBI BUCKO3HOTO MPOU3BOJICTBA U €€ Ha3HAUCHUE.

3amaum 1J151 BBINOJIHEHUSI MPAKTHYECKHUX 3aAHATHIA:

1. OnpenemuTh pacxoaHbie KO3(DMUITUSHTHI B IPON3BOICTBE KapOUIa KATBITHSI
(TEXHMYECKOT0), UMEIOIIETO M0 aHaIu3y cieayrommii cocraB: CaC, — 77%; CaO — 14%,; C —
5%; mpoune npumecu — 4%. Pacuer crienyer Becty Ha 1 T TeXHUYECKOTO npoaykra. 3BecTsb
coaepxxut 96,5 % CaO. Coneprkanue B KOKce: 30761 — 4%, netyuux — 4%, pmaru — 3%.

2. Onpenenuth pacxoj Oyporo yris, cogepxaiiero 75 % (Macc.) yriepoaa, BOJISHOTO
napa u Bo3ayxa, s nonyderns 1000 M° reHepaTOpHOro rasa CIeAyIomero cocrasa B %
(06.): CO—40, H,— 18, N,—42.

3. OnpenenuTh pacxoIHbIe KOAPQPHUIIMEHTH B TIPOM3BOICTBE KapOH/1a KaIbITHS
(TEXHMYECKOT0), UMEIOLIETO M0 aHAIU3y cieayrommii cocraB: CaC, — 76%; CaO — 14%,; C —
7%; nmpoune ipumecu — 4%. Pacuer cnemyer Becty Ha | T TeXHHUYECKOTo npoaykra. 3BecTsb
coaepxxut 96,5 % CaO. Coneprkanue B KOKce: 30761 — 4%, neryuux — 4%, smaru — 3%.

4. OnpeaenuThb pacxoy Oyporo yris, coaepxkariero 80 % (macc.) yriaepojia, BOJISHOTO
napa u Bo3ayxa, /s nonydenns 1000 M° reHepaTOpHOTo rasa CIeAYIOmero cocrapa B %
(06.): CO—40, H,— 18, N,—42.

5. Onpeaenuth pacxoHbie KO3()PUIIMEHTHI B MPOU3BOJICTBE KapOU1a KIS
(TEXHMYECKOT0), UMEIOIIETO M0 aHau3y cienyrommii cocraB: CaC, — 80%; CaO — 13%,; C —
3%; npoune nmpumecu — 4%. Pacuer cinemyer Becty Ha | T TeXHHUYECKOTO NpoayKTa. 3BecTh
coaepxxut 96,5 % CaO. Coneprkanue B KOKce: 30761 — 4%, neryunx — 4%, smaru — 3%.

6. Onpenenuth pacxoa Oyporo yris, coaepxamero 85 % (macc.) yriepoja, BOASHOTO
napa u Bo3ayxa, s nonydenns 1000 M° reHepaTOpHOTo rasa CIeAyIOmero cocrapa B %
(06.): CO—40, H,— 18, N,—42.

7. B paBHOBECHOM COCTOSIHMH Tipy maiennn 100 kH/M® ra3oBast cMech COTEPKUT
21% H,0, 19% CO, 31% CO, u 29% H,. [loacuntraTh KOHCTAHTY PABHOBECHS PEAKIINH:
CO+H,0-CO,+H,.

8. IIpu cuHTE3€e XJIOPUCTOI0 BOJIOPOIa, MPOBOAUMOTO ¢ 5%-HbIM M30bITKOM H; 110
OTHOILIEHUIO K CTEXHOMETPHUUECKOMY KOJIMYECTBY, B Ta3e, BHIXOASAIIETO U3 anmnapara,
conepxxurcst 75% HCI. Paccunrars Benmuuny K, 171 3a1aHHBIX YCIIOBHH.

9. B paBHOBECHOM COCTOSIHUH TIpy AaBiennn 105 kH/M ra3oBast cMech COTEPIKUT
21% H,0, 19% CO, 31% CO, u 29% H,. [ToacunTaTh KOHCTAHTY PABHOBECHS PEAKIIUU:
CO+H,0-CO,+H,.



10. ITpu cuHTE3€ XJIOPUCTOTrO BOAOPOA, MTPOBOIUMOTO € 7%-HbIM H30bITKOM H; 10
OTHOLLIEHUIO K CTEXHOMETPHUUECKOMY KOJIUYECTBY, B I'a3e, BBIXOASAIIETO U3 anlapara,
coaepxkurcs 77% HCI. Paccunrath Beauunny K, 1711 3a1aHHBIX YCIOBHH.

11. B paBHOBECHOM COCTOSIHUHM TIpU JaBiieHUH 107 xH/M? razoBast cMech COJICPKUT
21% H,0, 19% CO, 31% CO, u 29% H,. [ToacunTaTh KOHCTAHTY PABHOBECHS PEAKIIUU:
CO+H20<—>C02+H2.

12. Ilpu cuHTE3€ XJIOPUCTOTO BOJAOPOJ]A, MPOBOAUMOrO ¢ 8%-HbIM u30bITKOM H, 1o
OTHOLICHUIO K CTEXMOMETPUYECKOMY KOJIMYECTBY, B Tra3€, BBIXOJSAIIETO M3 arlapara,
coaepxkurcs 78% HCI. Paccunrath Beuunny K, 711 3a1aHHBIX YCIOBHH.

TecTOBBIE 3a1aHUSA:
Bapuant Nel

1. Xumudeckasi TEXHOJIOTHS - 3TO

a) COBOKYITHOCTb MPOIIECCOB U OMEpallnii, OCYIIECTBISIEMbIX B MAllIMHAX U allllaparax,
MpeAHA3HAYEHHBIX JUISI MEpepaOOTKU ChIpbS MYTeM XUMHUYECKUX MpEeBpalicHud B
HE00XOIUMBbIE TPOAYKTHI;

0) COBOKYIMHOCTh MEXaHWYECKHX, (DU3NYECKHX U (PUBUKO-XUMHUUYECKUX METOJIOB
00pabOTKH MHHEPAITBLHOTO ChIphs (PYAbl, YIS U T.J.) JUIs yAaJleHUs IMyCTOW MOpOAbl U
MOBBIIIEHUS COAEPKAHUS OCHOBHOTO KOMITOHEHTA B KOHIICHTPATE;

B) Hayka O crmoco0ax W Mpoleccax MPOU3BOJCTBA MPOIYKTOB, OCYIIECTBISIEMBIX C
y4acCTUEM XMMHYECKHUX MPEBPAILICHU;

T) COBOKYIMHOCTb OINEpalyii, MO3BOJISIONIMX MOMYYUTh IEJIEBOM MPOMYKT M3 HCXOIHOTO
CBIPbSL.

Bapuant Ne2

1. Xumuyeckoe Npou3BOJACTBO- 3TO

a) COBOKYITHOCTb IMPOIIECCOB U OTIEPaIlNii, OCYIIECTBIIEMbIX B MAIlIMHAX U afraparax,
MpeAHA3HAYEHHBIX ISl TEepepabOTKU ChIpbS MYTeM XMMHUYECKUX MpPEBpallicHUud B
HE00XOIUMBbIE TPOAYKTHI;

0) COBOKYIMHOCTh MEXaHUYECKHUX, (U3MYECKUX U (PUIUKO-XUMHUYECKUX METOJIOB
00pabOTKU MHUHEPAJIBHOTO CHIPbsSl (PyAbl, YIJIS W T.J.) IS YAQJCHUS MyCTOW MOPOIAbI U
MOBBILIEHUS COAEPKAHUSI OCHOBHOIO KOMIIOHEHTA B KOHIIEHTpPATE;

B) HayKa O Croco0ax W MpoIleccax MPOU3BOACTBA MPOAYKTOB, OCYIIECTBISEMBIX C
y4acCTUEM XMMHYECKHUX MPEBPAILICHUI;

') COBOKYITHOCTh OTI€palii, O3BOJSIONIUX NOMYYUTh LEIEBON MPOIYKT U3 UCXOIHOTO
CBIPbSI.

Bapuant Nel

2. CuMKaTHOE MPOU3BOJCTBO OTHOCUTCS K OTPACIIH

a) OpraHNYECKOM XUMUYECKON TEXHOJIOTHH;

0) HEOpraHWYECKOM XUMHUUICCKOM TEXHOJIOTHH;

B) TSIKEJIOW NPOMBIIUIEHHOCTH;

I') JIETKON IPOMBIIIIIEHHOCTH.

Bapuant Ne2



2. IIpoun3BOACTBO KOPMOBBIX APOXIKEH, aMUHOKHUCIOT, ()EPMEHTOB, aHTUOMOTHUKOB U
T.JI. OTHOCUTCS K OTpaciiu
a) JIETKOW MPOMBIIINIEHHOCTH;
0) HEeOpraHWYECKOM XMMUYECKON TEXHOJIOTHH,
B) TSIXKEJIOW MPOMBIIIUIEHHOCTH;
T') OpraHUYECKOM XUMUYECKOU TEXHOJIOTHUHU.
BapuanTt Nel
3. [lepBblIil 2IEMEHT CTPYKTYpPbl XMMHUYECKOTO IMTPOU3BOJICTBA
a) mepepadoTKa ChIPh;
0) caHUTapHasl OYMCTKA U YTUIIU3AIUS OTXO/OB;
B) BOJIOIIOJITOTOBKA,
') HOJITOTOBKA CHIPHA.
Bapuant Ne2
3. Kakoil 351eMEHT XMMHUYECKOrO MPOU3BOACTBA JOJDKEH 00ECIleYnBaTh KOHTPOJIb 3a
COCTOSIHUEM IPOU3BOJICTBA, MPOBEICHUEM MPOILIECCOB MPU HAUITYUIIUX YCIOBUSX, 3aAIIUTON
OT HEXKEJIaTEIbHBIX ABAPUINHBIX CUTYallU, ITyCKOM U OCTAHOBKOW CIIOKHOW CUCTEMBI?
a) SHEepreTuyecKasi CUCTeMa,
0) BOJIOTIOJITOTOBKA;
B) CUCTEMA YIPaBIICHUS;
T') BBIICJICHHE OCHOBHOTO MTPOYKTA.
BapuanTt Nel
4. K nepeMeHHbIM KOMIIOHEHTaM OTHOCSITCS:
a) armaparypa (MalllvHbI U afapaThl, EMKOCTH, TPYOOIIPOBOBI, apMaTypa);
0) ycTpoicTBa KOHTPOJIS ¥ YIIPaBJICHUS;
B) OTXOJIbI IPOU3BO/ICTRA;
I') 00CIIy)KMBAIOUIUI IEPCOHAI.
Bapuant Ne2
4. K NOCTOSTHHBIM KOMIIOHEHTaM OTHOCSITCSL:
a) BCIIOMOTAaTeJIbHbIC MaTepHUallbl,
0) ycTpoicTBa KOHTPOJIS ¥ YIIPaBJICHUS;
B) OTXOJIbI IPOU3BO/ICTRA;
I') MPOAYKTbl — OCHOBHOM U JOTOJHUTEIbHBIN.
Bapuant Nel
5. OrtHomeHne peanbHO TONy4aeMoro KoaudecTBa MNPOayKTa  (Gupae) U3
HCIIOIB3YEMOTO ChIPbSI K MAaKCUMaJIbHOMY KOJMYECTBY, KOTOPOE TEOPETUUYECKU MOXKHO
HOY4YUTh U3 TOTO K€ CBIPhA (Greop) HA3BIBACTCS
a) BBIXOJIOM IMPOJIYKTa;
0) MHTEHCHUBHOCTHIO TIPOIIECCa;
B) CEJIEKTUBHOCTHIO;
I') CTENIEHBIO IPEBPAICHUS
Bapuant Ne2



5. KonnuecTBo moiydyaeMoro MpojayKTa WM MepepaboTaHHOTO ChIPbS B €IUHUILY
BPEMEHU Ha3bIBAETCS

a) pacxoaHbIM KO3 DHUITUEHTOM;

0) BBIXOJIOM IIPOIYKTA;

B) HHTEHCUBHOCTBIO MPOIECCa;

T') IPOU3BOAUTEIBHOCTBIO.

BapuanTt Nel

6. K HeB0300OHOBISIEMOMY CHIPbIO OTHOCUTCS

a) Boja;  0) BO3myX;

B) XJIOIIOK; T) MUHEPAJIBI.

Bapuant Ne2

6. K B0300HOBISIEMOMY CHIPBIO OTHOCUTCS

a) pyael;  0) MUHEpaIbI;

B) XJIOINOK; T) FOPIOYHE UCKOIIaeMbIe.

BapuanTt Nel

7. Ha yem 0CHOBaHO T'paBUTAITMOHHOE OCAXKICHUE?

a) Ha pa3IMYUU CKOPOCTEH OCaXKIEHUS YaCTHUIl B KUJKOCTH WJIU ra3e B 3aBUCUMOCTHU
OT TJIOTHOCTH WJIM XPYIIKOCTH ATUX YACTHII;

0) Ha pa3IMYHON MArHUTHOM MPOHUIIAEMOCTH YaCTHIL;

B) Ha pa3jIMYHON CMAauMBaEMOCTH 3EPEH OTIEIBbHBIX MUHEPAJIOB BOJIOM;

T') Ha Pa3IMYHBIX pa3Mepax YacTHIL.

BapuanTt Ne2

7. OborareHue ChIpbs - 3TO

a) COBOKYITHOCTh (DU3UYECKUX METOJIOB 00paOOTKM MUHEPATHLHOTO CHIPhS (PY/IbI, YIIIS
U T.J.) IJIsl yAQJIEHUS ITyCTOM OPOABl U MOBBIIICHUS COIEPKAHUS OCHOBHOTO KOMIIOHEHTA B
KOHIIEHTpAaTe.

0) COBOKYITHOCTh MEXaHUYECKUX, (U3MUECKUX M (PU3HKO-XUMHUYECKUX METOJ0B
00pabOTKM MHHEPAIBHOTO CHIPbs (PYIbl, YIS W T.A.) IS YOAJICHHUS ITYCTOW TMOPOILI U
MTOBBIIICHUS COACP’KaHUSI OCHOBHOTO KOMITIOHEHTA B KOHIICHTPATE;

B) COBOKYITHOCTh MEXaHHUYECKHX, METOJIOB 00OpaOOTKH MUHEPATBHOTO CHIPbS (PYIbI,
yrias ¥ T.J.) JUIsl yAaJeHUs] IMyCTOM TOPOAbl M TIOBBIIICHUS COJEPKAHHUS OCHOBHOTO
KOMITOHEHTa B KOHIICHTPATE;

I') COBOKYITHOCTh (PH3UKO-XMMHUYECKUX METOJOB OOPabOTKM MHHEPATLHOTO CHIPhS
(pyasl, yras v T.J4.) JJIS yAaJeHUs IyCTOW MOPOJIBI M TOBBIIMICHUS COJSPKaHUS OCHOBHOTO
KOMITOHEHTa B KOHIICHTPATE;

Bapuant Nel

8 Boma, He comepkamias BPEIHBIX JUIS PEAKIUU BEIIECTB, HE OKa3bIBAIOIIAS
arpecCUBHOTO BIMSIHHUS Ha 000pymOBaHME, HE 00pa3yrolas B amnmaparax U TpyOompoBoaax
HaKHIH | [IJIJaMa UCTIOIb3YeTCs

a) B MPOU3BOACTBEHHBIX MTpoIIeccax

0) 7151 OXJIAXKIAIOIIET0 000PYI0BAHUS



B) JJI MAPOCHUIIOBOTO XO3sIMCTBA
I') B IUILEBOM TPOMBIIILIIEHHOCTH
Bapuant Ne2
8. Boma, Ge3BpenHas il opraHM3Ma M MMerolasi nokasarenu, orsevatomue ['OCTy
[0 3amaxy, BKYCY, LIBETY, PO3PAaYHOCTH, >KECTKOCTH, COJAEPKAHHIO COEIMHEHUW CBHHIIA,
MBIIIbSIKA U JKeJle3a IPUMEHSIETCS
a) B MPOM3BOACTBEHHBIX ITpoLIeccax
0) JIJ1s1 OXJIAXKIAIOIIET0 000PYI0BaHMS
B) JIJI TAPOCHUIIOBOTO XO3sMCTBA
I') B IUILIEBOM TPOMBIIILIIEHHOCTH
Bapuant Nel
9. Ilpu kakoil TeMIiepaType OCyIIECTBISIOTCSA BEICOKOTEMIIEPATyPHBIE MPOLIECCHI?
a) > 673 °K; 6) 373-623 °K
B) 323-423°K 1)<120°K
Bapuant Ne2
9. Ilpu kakoil TeMIiepaTrype OCyIIECTBISAIOTCS KPUOTEHHBIE TPOLIECCHI?
a) > 673 °K; 6) 373-623 °K
B) 323-423°K 1)<120°K
BapuanTt Nel
10. B 3aBucumocTH OT )a30BOTO COCTaBa PEareHTOB Pa3IMIAlOT
a) SHIOTEPMUYECKHE U SK30TEPMUUECKHE XUMUYECKHUE PEAKIINH;
0) TOMOT€HHBIE U T€TEPOreHHbIE XUMUYECKHE PEAKINH;
B) KATAIUTUYECKHE U HEKATAIMTUYECKNE XUMUUECKHUE PEAKIINH;
I') IPOCTBIE U CIOXKHBIE XUMUYECKUE PEAKIIIH;
Bapuant Ne2
10. o remnoBomy 3¢ heKkTy XUMUIECKUE PEaKIINH MOIPA3ACIISIOTCS Ha!
a) SHIOTEPMUYECKHE U SK30TEPMUUECKHE XUMUYECKHUE PEAKIINH;
0) TOMOT€HHBIE U T€TEPOreHHbIE XUMUYECKHE PEAKIUH;
B) KaTaJIUTHUYECKUE U HEKATATUTUUYECKUE XUMUYECKHUE PEAKIINH;
I') IPOCTBIE U CIOKHBIE XUMUYECKUE PEAKIINH;
BapuanTt Nel
11. Yemy paBHa CKOPOCTb F€TEPOTE€HHBIX MPOLIECCOB?
a) V=TFAC  0) V=TAC
B) V=KAC r) V=KFAC
Bapuant Ne2
11. Yemy paBHa CKOPOCTh TOMOT€HHBIX IPOLECCOB?
a) V=TFAC  0) V=TAC
B) V=KAC r) V=KFAC
Bapuant Nel
12. TloToxu waM CBsI3U, OOECHEUUBAIOLINE Mepeaady BEIIeCTBa MEXIy anmnaparaMu
(?eMeHTaMu CUCTEMBbI) Ha3bIBAIOTCS



a) TETJIOBBIMHU 0) MarepuaibHBIMU
B) HHPOPMAIIMOHHBIMH  T') DHEPTETUYECKUMHU
Bapuant Ne2
12. TloToku wiu CBsA3M, OOECNEUMBAIOUIME TMepefadyy SHEPruM MEX]y arrmapaTtaMu
(3eMeHTaMu CHCTEMBI) Ha3bIBAIOTCS

a) TEeIJIOBBIMU 0) MaTepuaIbHBIMU
B) ”H(OOPMAIIMOHHBIMU  T) SHEPTETHYCCKUMU
Bapuant Nel

13. Yrto nokassiBaeT PpyHkuroHanbHas cxema XTC?
a) TEXHOJIOTHYECKHE CBSI3U MEX]Yy IMpOIECCaMH, MPOTEKAIOIMMU HAa BCEX CTaIUSIX
IPOU3BOACTBA MTPOIYKTa
0) DSIEMEHTBl CHCTEMBI, CHOCOOBI HX COCIUHEHHUS  MOCIEAOBATEIHHOCTh
TEXHOJIOTUYECKHUX OIeparuii
B) TEXHOJIOTUYECKHUE CBSI3U MEXAY OJOKaMHU, YKA3bIBAIOIIUE HANPABICHUE JIBUKCHUS
MaTepHuaJbHbIX U YHEPTETUUECKUX TOTOKOB CUCTEMBI JINHUSIMU CO CTPEIKAMHU
I') OCHOBHBIE M TMOOOYHBICE XUMHUYECKHE PEAKIMH, MPOTEKAIOIINe MpH TepepadoTKe
CBIPbSA C MOJIyYCHHEM HEOOXOUMOTO MPOTYKTa
Bapuant Ne2
13. Yro nokaseiBaeT cTpykTypHas cxema XTC?
a) TEXHOJIOTMYECKHE CBSI3U MEXIYy Ipolleccamu, MPOTEKAIIMMUA Ha BCEX CTaIUAX
MIPOMU3BOJICTBA MPOAYKTA
0) DSIEMEHThl CHCTEMBI, CHOCOOBI HX COCIUHEHHUS  MOCIEIOBATEIHHOCTh
TEXHOJIOTHYECKHUX ONEeparui
B) TEXHOJOTUYECKHE CBSI3U MEXIy OJOKAMU, YKa3bIBAIOIINE HAMPABICHUE ABUKCHUS
MaTepUabHbIX U SHEPIETUUECKUX MTOTOKOB CUCTEMBI JINHUSIMH CO CTPEIIKAMU
I') OCHOBHbIC U MOOOUYHBIC XMMHUYECKHE PEAKIIUM, MPOTEKAIOIIUE MPHU MnepepadoTke
CBIPbsI C TIOJIyYE€HHUEM HEOOXOIUMOTO MPOAYKTa
BapuanTt Nel
14. K OCHOBHBIM TEXHOJIOTHYECKHAM OIEPATOPAM OTHOCSTCS:
a) orneparop CxKaTHs
0) orepaTop M3MEHEHHUSI arperaTHOTr0 COCTOSIHUS BEIISCTB
B) OIlEpaToOp XMMUYECKOTO MPEBPAILICHUS
I') OllepaTop HarpeBaHus
Bapuant Ne2
14. K BcmomoraresibHbIM TEXHOJIOTHYECKUM OIEepaTopaM OTHOCSITCS:
a) oreparop MaccooOMeHa
0) omeparop U3MEHEHHS arperaTHOrO COCTOSIHUS BEIIIECTB
B) OIIEpaTOpP XMMHUYECKOTO MPEBPAILICHUS
I') orepaTop CMEIIEHUs
Bapuant Nel
15. Yrto Takoe hopmMOBaHME BOJIOKHA?



a) 9TO 3aKIIOYUTCIIbHAA CTaAud IIPOU3BOACTBA XMMHWYCCKHUX BOJIOKOH M BKJIIOYACT HMX
ITPOMBIBKY, OT6€JII/IB8,HI/IC, 3aMacCJIMBaHuC, CYLIKY

0) mojada NpSAMIIBHON Macchl B (uiibepy (HUTEOOpa30BaTeib), MMEIOIITYIO OOJIBIIIOE
YHCIIO METTFIANIIINX OTBEPCTUH B JTOHBIIITKE

B) IPUTOTOBJIEHUE NPAIAIBLHON MacChl

T') HOJy4eHUE UCXOAHOTO MaTepraia (IOIypoayKTa)

Bapuant Ne2

15. Yto Takoe ByJkaHU3aLMA?

a) 9TO CTaJus, MPEACTABIAIONIAs COOOM TEXHOJOTHMYECKUN Mpolecc MpeBpalieHHUs
CBIPOI pe3NHOBOM CMECH B DJIACTUYHYIO PE3UHY

0) mojada NpsSAMIIBHON Macchl B Guiibepy (HUTEOOpa30BaTeb), UMEIOINIYI0 OOJIBIITOE

YUCJIO MEJIBYaNIINX OTBEPCTUM B IOHBIIIKE

B) pacTUpaHHE M TPOJABIMBAHUE CHIPOM PE3MHOBOM CMECH uepe3 Y3KHE LIENH B
CHEIHUAJIbHBIX PE3UHOCMECUTESX

T') HOJy4€HUE UCXOAHOTO MaTepuaia (IoTynpoayKTa)

OneHuBaHMe CTYACHTa Ha 3alllUTe KYPCOBOH PpadoThl 1o auciuiuimHe «OOmas
XUMHYECKask TEXHOJIOTUSDY:

banuabl
(uToroBoit OcBoenue
N . . TpedoBanus K 3HAHUSIM
PEHUTHHTOBOM | KOMIETEHI[Hit
OLIEHKH)
100-85 [TponBunyThiil | Pemienuss 3amady  JOTWMYHBI, J0Ka3aTelbHbl M JIEMOHCTPUPYIOT
yYpOBEHB AQHAJIMTUYECKUE U TBOPUYECKHUE CIOCOOHOCTH CTY/ICHTA.
OTBeTHI HA TIOCTABJICHHBIE BOIIPOCHI IMOJTHBIC, YETKHUE U PA3BEPHYTEHIE.
84-70 Cpennuit IIpn pemienun 3agad  JOMYUICHBl HE3HAUYUTEIbHBIC  OLIMOKH,
YpOBEHB WCIIPABJICHHBIC C TIOMOMIBIO «HABOJISIINXY BOTIPOCOB MPEIO1aBaATEIsI.
JlaroTcsi mOJHBIE OTBETHI Ha TMOCTaBIEHHBIE BOMpPOCHL. IlokazaHo
YMEHHE BBIICIISATH TPUIUHHO-CIICICTBEHHBIC CBS3H.
69-60 ba3oBeblii Jloruka u mocie0BaTebHOCTh B PEIICHUN 33]]a4 UMEIOT HAPYIICHHUS.
YpOBEHB OTBeTHI Ha BOIIPOCHI U PEUICHUS ITOCTABJICHHBIX 337]a4 HEJOCTATOYHO
noJiHble. B 0TBETax OTCYTCTBYIOT BBHIBOJBIL.

Crynent, monyuuBiui MmeHee 60% OT MakCHUMabHOTO 0ajuia 3a pa3faei AUCIUTIIAHBI

HIJIM IIPOMCKYTOUYHYIO aTTCCTAlUIO, CHUTACTCS HEATTCCTOBAHHBIM 110 I[&HHOIZ JUCHUITIINHE.

OH@HI/IBaHI/IC CTyACHTa Ha J3K3aMCEHE€ 110 IUCHUIIIIMHC

«O0mass xuMudeckKas

TCXHOJIOTUSM .
banabl
(uToroBOit OcBoenne
. . N TpedoBanus Kk 3HAHUAM
PEUTHUHIOBON | KOMIIeTEHIHii
OLIEHKH)
100-85 [TponBunyThiii | OTBETHI HA MOCTABIICHHBIE BOIPOCHI MOJHBIC, YETKHE U Pa3BEPHYTHIC.
YPOBEHB Pemennst 3amad  JIOTMYHBI, JOKa3aTelbHBI W JIGMOHCTPUPYIOT
AHAIUTUYECKUE ¥ TBOPUECKHUE CTOCOOHOCTH CTY/ICHTA.
84-70 Cpennuit JlaroTcs moNHBIE OTBETHI HA TNOCTaBJIECHHBIE BOMpPOCHl. [lokazaHo
YpOBEHBb YMEHHE BBIJCNATh MPUYUHHO-CIIEACTBeHHbIE CBs3H. [lpu pereHnn
3amay  JOMYIIEHbl HE3HAYUTEIbHBIE OIMMOKHU, WCIPaBIEHHBIE C
TTOMOIIIBIO «HABOSIIINX» BOITPOCOB MPEMNO/IaBaTeNsl.
69-60 BbasosBerit OTBeTHI Ha BONPOCHI M PENIICHUS ITOCTABJICHHBIX 3a/1a4 HEJIOCTATOYHO




YPOBEHB nosiHble. JIormka M mOCIeNOBaTEIBHOCTh B PEIICHUM 334a4 UMEIOT
HapyleHus. B oTBeTax OTCYTCTBYIOT BBIBOJBI.

Crynent, nonyunBiuii meHee 60% oT MakcUMaIbHOTO Oasa 3a pa3aen JUCUUILIUHbBI
WIM IPOMEKYTOUYHYIO aTTECTAIUIO0, CYUTACTCA HEaTTECTOBAHHBIM M0 JAHHOW TMCUUILIIUHE.

HToroBas olieHKa BBICTABIISIETCS TyTEM MEPEBO/ia HAOpPaHHBIX 0AJIIIOB B COOTBETCTBUU
CO CJICIYIOIIEH TaOIuIIeH:

O1eHKa 110 5-0aIbHOM MIKaIe Cyrma)6aimion 33 pasAcIEL i Onenka ECTS
DK3aMEH
5 — «omauunoy 90-100 A
85-89 B
4 — «xopouio» 75-84 C
70-74 D
3—«po » 65-69
(VOOBIEMBOPUMENTLHO 60-64 E
2 — «Hey0081emeopUMeIbHO Menee 60 F
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IIporpammHuoe o0ecnieuenue u UHTEpHET-peCcypChl:

[Tpouiecc peanuzanuu 00pa3oBaTENbHOM MpOrpaMMbl 00€CHeYeH HEOOXOAUMBIM

KOMIUIEKTOM JIMIIEH3MOHHOTO IIporpaMMHoro obecrnedenus: « Wordy, «Power Painty.

MarepuajibHO-TEXHHYECKOE o0ecneyeHue y4eOHOM M CUUIITIMHbI

JIeKLMOHHBIE  3aHATHS  MPOBOIATCA B CIECHHAIM3UPOBAHHBIX  AyJIUTOPHSIX,
OCHAILIEHHBIX MYJbTUMEIUNUHBIM 00OOpyAoBaHHEM. lIpakTuueckue 3aHATHS TPOBOIATCSA B
ATUX JK€ AayJUTOpUsX C IIOCEIIEHHEM JabopaTopuil, OCHAIIEHHBIX CTaHIapPTHBIMU
KOMIUIEKTAMH OTEUECTBEHHBIX U 3apyOE€KHBIX MPUOOPOB U YCTAaHOBOK. MyJbTUMEIUIHBIN
Kypc JeKIUH, BUACO(PUIbMbI, MAKEThI U TUIAKaTHI.

Y4eOHO-MeTOAMYECKHUE PEKOMEHAALMH JJIsl CTYACHTOB

1. Yka3anus 175 npoCIIyllIMBaHUs JEKIIUI

Ilepen HayanoM 3aHATH BHHMMATEIbHO O3HAKOMUTHCA C Y4YEOHBIM IUIAHOM
MPOBEICHMS JIEKIIUI M CIIMCKOM PEKOMEHI0BAHHOM JIUTEPATYPHI.

Ilepen mocemieHreM O4YEpEAHON JIEKIMU OCBEKUTH B MAMITH OCHOBHBIE KOHLEILNN
NpoiJeHHOro paHee Marepuana. IloaAroroBuTh TpU  HEOOXOIMMOCTH  BOIPOCHI
npenogasatento. He Hamo onacaThbcesi, 4TO BOIPOCHI MOTYT OBITh TPOCTHIMH.

Ha nekuun ocHOBHOE BHHUMaHME CJEIyeT yIelsaTh He (opMyIaM U MaTeMaTHYECKUM
BBIKJIAJIKAM, a COAECPIKAHUIO U3yYaEMBbIX BOIIPOCOB, ONPEACIICHUSAM U ITOCTAHOBKAM 3a/ady.

B npouecce u3yuyeHus JIEKIHMOHHOTO Kypca HEOOXOJMMO MO BO3MOXHOCTH YacCTO
BO3BpAILIATECS K OCHOBHBIM IMOHSATHUSAM M METOAAM pelIeHHs] 3anad (3eCb BO3MOXKEH
BBIOOPOYHBIN KOHTPOJIh 3HAHUN CTYICHTOB).

XenaTenbHO HCMONB30BATh KOHCIEKTHI JIEKIMI, B KOTOPBIX MCIOJB3YETCS NMPUHATAS
npernojaBaTesieM cCUCTeMa 0003HaYeHUI.

s Gonee moapoOHOro M3y4yeHUs Kypca cleAayeT padoTaTh ¢ PEeKOMEHIOBaHHBIMU
JUTEPATYPHBIMU UCTOYHUKAMU U BHOBb MOSBIISIOMIMMUCS UICTOYHUKAMH.
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2. YKa3zaHud 171 y4acTusl B IPAKTUYECKUX 3aHATUAX

Ilepen mnocemeHWEM NOPAKTUYECKOTO 3aHATUS  YACHUTh TEMY 3aHATHS U
CaMOCTOSITENIbHO U3YUYUTh CBSA3AHHBIE C HEU MTOHATHS U METO/bI PELIECHUS 3a4a4.

[lepen pemeHuem 3a7ad akTUBHO Y4YacTBOBaTh B OOCYXKICHHHM C IpEIojaBaTelieM
OCHOBHBIX MOHSITUH, CBA3aHHBIX C TEMOUN MPAKTUUYECKOIO 3aHSATHUSI.

B mponecce pemenus 3amad BECTH IUCKYCCUIO € IIPENOAABATEIEM O INPABUIBHOCTH
MIPUMEHEHUSI METOJIOB UX PEILICHHUS.

[Io BO3MOXHOCTH CaMOCTOSITEJIbHO JOBOJWTH PEIICHUE MPEAJIaraeMblX 3alad [0
OKOHYaTEIbHOTO UTOTA.

B KOHIIE mPakTUYECKOro 3aHATHS MPU HEOOXOJUMOCTH BBIACHUTH y IMpPEINoaaBaTelis
HESCHBIE BOIIPOCHI.

OcHOBHBIE pe3yIbTaThI BHITOJHEHHS pa0OThl HEOOXOAMMO pacrevararh.

3. Yka3zaHus [Uisl BBIIOJTHEHUS JIA0OPATOPHBIX padOT

Cobnrogat  TpeOoBaHUS TEXHMKM O€30MacCHOCTH, I YEero MIpociayllaTh
HEO0OXOIMMBIE PA3bsICHEHUSI O MMPABUIIBHOCTH MOBEACHUS B JIAOOPATOPUH.

[lepen BbIMOTHEHHEM JTAOOPATOPHON pabOTHI IPOBECTH CAMOCTOSITENIBHO TTOATOTOBKY
K paboTe U3y4yuB OCHOBHBIE TEOPETUUYECKUE TOJIOKEHHS, 3HAHUE KOTOPHIX HEOOXOAUMO IS
OCMBICJIEHHOTO BBITIOJTHEHUS PaOOTHI.

B npornecce BbInoHEHUsT pabOThI CIEAYET MOCTOSTHHO OOIIATHCS C MPENOJAaBaTENIEM,
HE JIOIYCKas MO0 BO3MO>KHOCTH HEMPABUIIBHBIX JICMCTBUH.

OcHOBHBIE pe3yIbTaThl FKCIIEPUMEHTOB HE00XOIUMO 3a(PUKCUPOBATH B TUCBMEHHOM BHJIE.

IIpu cmaue 3adera mo padoTe MOATOTOBUTH OTYET O MpPOJEIaHHOW padoTte, Tne
JIOJIKHBI OBITH OTPAKEHBI OCHOBHBIE PE3YJIBTATHI U BBIBOIBI.

4.Yxa3aHus AJisl BBITIOJIHEHUS CAMOCTOSITENIbHON PabOTHhI

[Tonyunuts y mnpenojaBaTessl 3aJlaHUE U CIHCOK PEKOMEHJOBAHHOW JUTEpaTyphI.
N3ydyeHne TeopeTHYECKUX BOMPOCOB CIEAYET NPOBOAUTH MO BO3MOKHOCTH CAMOCTOSITEIIBHO,
HO TIPU 3aTPyAHEHUAX 00paIlaThCs K MPENnoaBaTelo.

[ToaroToBUTH MUCHMEHHBIN OTUET O TIPOJICTIAHHON padoTe.

[Ipu BbIMOJIHEHUU (PPOHTAIBHBIX 3aJaHUM MO YCMOTPEHHUIO TMpemnojaaBaTesisi padoTa
MOXET OBITh OIlcHEHa Oe3 MHUCHbMEHHOTO0 OT4eTa Ha OCHOBE OTBETOB HA KOHTPOJIBHHBIC
BOIIPOCHI, MPU YCIIOBUU aKTUBHOM CAaMOCTOSITEILHOM paOOTHI.

[ToaroToBUTH OTBETHI HA KOHTPOJIbHBIE BOPOCHI.

MeToauveckue peKOMEHAALMH ISl IpenogaBareien

1. Ykazanus 1jst npoBEACHUS JICKLIMI

Ha nepBoii BBOAHOM JEeKIMK CAeNaTh OOHIMil 0030p coAepKaHus Kypca U OTMETHUTh
HOBBIE METOJbl W TMOAXOJbl K PELICHUIO 3a7ay, pacCMaTpUBAEMbIX B KYypcC€, JOBECTH 0
CTYJIeHTOB TpeOoBaHus Kadeapbl, OTBETUTH HA BOMPOCHI.

[Ipy moOATOTOBKE K JIGKIIMOHHBIM 3aHIATHSIM HEOOXOIMMO MPOAYMATh IIJIaH €ro
MPOBECHUS, COACPHKAHUE BCTYIIUTEIBHOM, OCHOBHOW M 3aKJIIOUMTEIBHOW YacTU JIEKLHH,
O3HAKOMUTHCSI C HOBHHKAMHU YYEOHOW W METOJAMYECKOW JUTEpaTyphl, MyOJIUKAITUIMU
MEPUOIUYECKOM TEeYaTh MO TEME JEKIMOHHOIO 3aHATHSA. YTOYHHUTH IUIAH MPOBEACHUSA



NPAKTUYECKOTO 3aHATHUS IO TeMe JIeKuuu. llepen wm3iioxkeHueMm TEKylero JIEKIHOHHOIO
MaTeprajia HallOMHUTh 00 OCHOBHBIX MTOraxX, JOCTUTHYTBIX Ha Mpeaplaymmx jekuusax. C
ATOM 1ENbI0 3a7aTh HECKOJBKO BOMPOCOB AyAUTOPUU M OCYIIECTBUTH BBIOOPOYHBIIM
KOHTPOJIb 3HAHUS CTYIECHTOB.

B Xone NEeKIMOHHOTO 3aHATHSl MpENoAaBaTeNb JODKEH Ha3BaTh TeMy, y4eOHbIE
BOITPOCHI, O3HAKOMUTH CTYAEHTOB C NEPEYHEM OCHOBHOW W JIOMOJHHUTEIBHOM JINTEPATYyphI
no Teme 3aHATUA. PackpbiBas copepaHHe Y4eOHBIX BOMPOCOB, aKIICHTUPOBATh BHUMAaHHE
CTYJICHTOB Ha OCHOBHBIX KaTeropusX, SBJICHHUSX U IIpolleccax, OCOOEHHOCTIX WX
npoTrekaHus. PacKpbIiBaTh CYIIHOCTh M COJEpKAHUE PA3JIUYHBIX TOYEK 3PEHUS] U HAYYHBIX
MOJIXOJI0B K OOBSICHEHUIO TE€X WJIM UHBIX SBJICHUM U MPOIIECCOB.

Cnegyer apryMeHTHPOBAHO OOOCHOBAaTb COOCTBEHHYIO TMO3MIMIO IO CHOPHBIM
TEOpeTHYECKUM BompocaM. llpuBoauTe mnpumepbl. 3agaBaTh IO XOAY H3JIOKEHHUSA
JEKIIMOHHOTO MaTepuajia pUTOPUYECKHE BOIPOCHl U CaMOMY JaBaThb Ha HHUX OTBET. JTO
CIIOCOOCTBYET AaKTHMBHM3ALMU MBICIUTEIBHON NESITEIIbHOCTU CTYJIEHTOB, MOBBIIICHUIO HX
BHHMaHHUS M HMHTEpeca K Marepuaiy JEeKUHH, ee colepkaHuto. lIpenogaBarens a0KeH
PYKOBOJUTH pPaOOTOM CTYJEHTOB 10 KOHCIEKTUPOBAHUIO JIEKIIMOHHOTO MaTepuara,
MOTYEPKUBATH HEOOXOIMMOCTh OTPAXKEHUSI B KOHCIIEKTAaX OCHOBHBIX MOJIOKEHUN U3ydaeMoit
TEeMbI, 0CO0O BBIJCIAS, KaTEropualdbHBIM ammapar. B 3akiounTenbHON 4YacTH JIEKIUU
HE00X0AMMO c(HOPMYIUPOBATH OOIIKE BBIBOJBI 10 TEME, PACKPBIBAIOIIUE COAECPKAHUE BCEX
BOITPOCOB, MOCTABJICHHBIX B JIEKIUU. OOBIBUTH IUIAH OYEPETHOTO MPAKTUUECKOTO 3aHATHS,
JaTh KpAaTKUE PEKOMEHJALMU M0 MOJArOTOBKE CTYJIEHTOB K MPAKTUYECKOMY 3aHSTHIO.
OnpenenuTp MECTO M BpeMs KOHCYJBTAllMM CTYJIEHTaM, IOXEIaBIIMM BBICTYIUTh Ha
MPAKTUYECKOM 3aHITHH C IOKJIagamMu U pedeparamu.

Ha mocnegneit neknuum yaenuth BpeMs Juisi 0030pa HanOoJiee Ba)KHBIX TMOJIOKEHUH,
PacCMOTPEHHBIX B Kypce.

2. YKa3aHus 1S MPOBEAEHUS IPAKTUYECKUX 3aHATHI

YeTrko 0003HAYUTH TEMY TPAKTUYECKOTO 3aHSITHSL.

OOCyIuTh OCHOBHBIE MTOHATHUS, CBA3aHHBIE C TEMOM MPAKTUYECKOTO 3aHSITHS.

B mpouecce pemieHus 3agad BECTH JAMCKYCCHIO CO CTYIAEHTaMU O MPAaBUIBHOCTH
MIPUMEHEHUSI TEOPETUUECKUX 3HAHUU.

OtmeyaTh CTYACHTOB, HamOoJiee AaKTUBHO YYAaCTBYIOIIMX B pPEIICHWU 3a7a4 |
TUCKYCCHSIX.

B koHIIe TPaKTUYECKOTO 3aHATHS 33]1aTh ayIMTOPUN HECKOJIBKO KOHTPOJIBHBIX BOIIPOCOB.

3. Ykazanus 1151 IpoBeeHUS JTa0OPATOPHBIX 3aHSITHH.

CoOmonath TpeOOBaHMS TEXHUKM OE30MACHOCTH M TPOBOJUTH HEOOXOIUMBIE
Pa3bACHEHHUSI O IPaBUIILHOCTH MOBEJICHUS B TaAOOPATOPHUHU.

[lepen BbImOMHEHHEM J1a0OPAaTOPHOM pabOTHI MPOBEPUTH CTENEHb T'OTOBHOCTH
CTYJEHTOB, HAIOMHUTb U 00CYIUTh OCHOBHBIE TEOPETUYECKUE TIOJIOKEHUS, 3HAHUE KOTOPHIX
HEO0OXOMMO JIsl OCMBICIICHHOTO BBITIOJTHEHHS pa0oT.

B npouecce BbImogHEHHsI pabOThI ClIeAyeT MOCTOSHHO OOIAThCS CO CTYACHTaMH, He
JOIyCKasl 110 BO3MOYKHOCTH UX HEIPABUIIbHBIX JIECUCTBUM.



TpeboBaTb, 4TOOBI OCHOBHBIE PE3YJbTAaThl IKCIEPUMEHTOB OBLIM 3a(UKCUPOBAHBI
CTYJEHTaMH B INCbMEHHOM BH/IE.

[Tpu npueme 3ayeta no paboTe TpeOOBATH OTUET O MPOAEIAHHONW paboTe, IIe AOIKHBI
OBITh OTPa’KEHbl OCHOBHBIE PE3YJIbTATHI U BHIBOJIBI.

4.Yxa3aHus 0 KOHTPOIIIO CAMOCTOSTEIBHON padOTHI CTYIEHTOB

[To ycMoTpenuto npernojgaBaress 3aJaHue Ha CaMOCTOSITEIbHYIO0 pab0OTy MOXKET OBITh
WHANBUAYAIbHBIM HIH (PPOHTATBHBIM.

[Tpu ncronb30BaHUN MHAUBUAYAIbHBIX 33JaHUNA TpeOOBATh OT CTYJEHTa MMCbMEHHBIH
OTYET O MPOIETaHHON padoTe.

[Tpu npumeHeHMH (POHTAIBHBIX 33JaHUNA BECTU KOJUJIEKTUBHBIE OOCYXIEHHUS CO
CTYJEHTAMH OCHOBHBIX TEOPETUUECKHUX MOJIOKEHUH.

C nenpr0 KOHTpPOJI KauyecTBA BBIIOJIHEHUS CaMOCTOSTENbHONH paboThl TpeboBaTh
WHJIUBUyaJIbHbIE OTYETHl (JOIMMYCTUMO BMECTO MHCbMEHHOIO OT4Y€Ta IPUMEHSTH
WHJUBUTyaJIbHbIE KOHTPOJbHBIE BOIIPOCHI).

[Iporpamma coctaBiieHa B cooTBeTcTBUM C TpeOoBanusmu OC HUAY MUDU u
y4eOHBIM TJIAHOM OCHOBHOM 0Opa3oBaTeIbHOM MPOrpamMMbl MO HAMPaBICHUIO MOJTOTOBKHU
18.03.01 «XumMuyeckast TEXHOJIOTUI.

PaGouyto nmporpammy coctaBui e noteHt, 3yoosa H.I'.

Penensenr o JIOLEHT, | 'epacumoBa B.M.

[Tporpamma ogob6pena Ha 3acenanun Y MKH 18.03.01 «XumMuueckasi TEXHOJOTHS» OT
15.11.2021 roma, mpotokomn Ne 2.
j~
[Ipencenarens yaeOHO-METOINYECKON KOMUCCHUH v Yepuora H.M.



