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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.

3agaun M3y4YEHUs AUCHUIUIMHBL HM3yYEeHHE OOIIMX 3aKOHOMEPHOCTEH XMUMHUYECKHUX
MPOIECCOB, OCHOBHBIX MPHUHIMUIOB OPraHU3allMd XUMHUYECKOrO0 IPOM3BOACTBA, €T0
HUePapXUUECKON CTPYKTYpBI, METOJOB OLICHKU 3()PPEKTUBHOCTH IMPOU3BOJICTBA, OCHOBHBIX
PEAKIMOHHBIX MPOLIECCOB U PEAKTOPbl XMMUUECKOW TEXHOJOTMHU. bakaiaBp 1Mo AUCUUTUIMHE
«O0mras XuMHUYecKas TEXHOJIOTHS» JIOJDKEH pemaTh NpodeccHoHadbHbIe 3ajadyd B
COOTBETCTBHM C  MPOW3BOJICTBEHHO-TEXHOJIOTUYECKOW,  HAYYHO-HCCIEA0BATEIBCKOM,
OpPTraHU3allMOHHO-YIIPABJICHYECKON U MPOECKTHOMU JEITEIBHOCTBIO.

N3yueHne AUCHUIUIUHBI TOHDKHO OCHOBBIBATHCS Ha CIEAYIOMIUX MPO(ECCHOHATBHBIX
CTaHaapTax:

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

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

- 24.075. UnxeHep uccneaoBaTelib B 00JaCTH pa3ieNIeHUsI H30TOTOB.

Mecto nucuuninubl B ctpykrype OOII BO

Kypc «O0mmast xuMmuueckass TEXHOJIOTUS» CBSI3aH C HEOOXOJIUMOCThIO 3HAHHII OCHOB
0011el 1 HEOPraHMYECKONM XMMHUHU, aHATUTHYSCKOM XUMHUH M (PHU3UKO-XUMHUUYECKUX 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
HaBBIKH, TMOJYYCHHBIE CTYJEHTaMH MPU HU3YYEHUHM JTUCHUIUIMHBI «OOIIas XuMHudecKas
TEXHOJIOTHUS», JOJDKHBI OBITh HCIOJL30BaHbI B TMPOIECCE H3YUYCHHS TMOCIEAYIOIINX
mucuuiuinH:  «CHUCTeMBbI  YIPaBJICHUS  XMMHUKO-TEXHOJOTUUYECKUMU  MPOIECCaAMM,
«Ob6opynoBaHre MPOW3BOJCTB HEOPTraHWYECKUX BEIIESCTBY», «TEXHOJIOTHS MHUHEpaIbHBIX
yaoOpeHui, coleil W Ienodeiy, «XHMHYEeCKas TEXHOJOTHS HEOPraHWYECKUX BEIECTB.
TexHOI0THs Cephbl U CEPHOU KUCIIOTHDY.

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

- A/06.6. Pa3paboTka mnpemyio)KeHUd MO KOMIUIEKCHOMY HCIIOJIb30BAHUIO CHIPhS 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, UCIILITAHUN U UCCIICJOBAHU;



- B/02.6. IlpoBeneHune -SKCHEPTU3BI

TEXHUYCCKHUX JOKYMCHTOB IIPOHU3BOACTBA

HaHOCTPYKTYPUPOBAHHBIX KOMIIO3HUIIMOHHBLIX MAaTCpHaiOB Ha COOTBCTCTBHC TpC6OBaHI/I}IM

BHYTPCHHCTO PbIHKA U SKCIIOPTHBIM Tp€6OBaHI/IHM;

- A/02.6. Otbop mnpod MO TEXHOJOTMYECKOW LIEMOYKe pa3AesieHus H30TOIOB,

00paboTKa pe3ynbTaTOB aHAJIM3a U TTOKa3aHUI MPUOOPOB.

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

KOMIICTCHIIUH
— YHUBCPCAJILHEBIC
Kon Haumenosanue
WNHukaTophl 1OCTUAKEHUS KOMIIETEHIIUH
KOMITETCHIIUH KOMIIETCHIIUH
YK-6 Crnioco0OeH yrpaBisiTh 3-YK-6 3HaTh: OCHOBHBIC ITpUEMBI 3P HEKTHBHOTO
CBOMM BpEMEHEM, yIpaBJICHUS] COOCTBEHHBIM BPEMEHEM; OCHOBHBIE
BBICTpPauBaTh U METOAMKHA CAMOKOHTPOJISl, CAMOPA3BUTHUS U
peajin30BbIBaTh caM000pa30BaHUsI Ha MPOTSKEHUU BCEU KUZHU
TpaekToputo camopasButua | Y-YK-6 YmeTs: 2QpeKkTuBHO MIaHUPOBATH U
Ha OCHOBE MPUHLUIIOB KOHTPOJIMPOBATh COOCTBEHHOE BPEMSI; HCIIOIB30BATh
o0pa3oBaHMs B TCUCHHE METO/Ibl CAMOPETYJISIIUU, CAMOPA3BUTHS U CaMOOOYUYECHUS
BCEU KU3HU B-VYK-6 Bnanets: MmeTogamu ynpasiieHUs: COOCTBEHHBIM
BpEMEHEM; TEXHOJIOTUSMU PUOOPETEHUS. UCIIOJIb30BAHUS
1 OOHOBJICHHUS COITUO-KYJIBTYPHBIX U TPO(PECCHOHATBHBIX
3HaHUM, YMEHUM, U HABBIKOB; METOJJMKAMH CAMOPa3BUTHS
¥ caM000pa30BaHUs B TCUCHUE BCCH JKU3HH
— Ipo¢eCCUOHAIbHbIE
Kon HaumenoBanue
WNHpukaTophl 1OCTUKEHUS KOMIIETEHLIUU
KOMITETCHIIUH KOMIIETCHIIUH
[1K-2 Crioco0€H HUCIIOJIB30BaTh 3-IT1K-2 3HaTh cBOiiCTBA XUMHYECKUX DJIEMCHTOB,
3HaHUE CBOMCTB COEIMHEHUI U MaTepHUaIoB Ha UX OCHOBE ISl COOMIOICHUS
XUMHUYECKUX IJIEMEHTOB, TE€XHOJIOTMYECKOI0 perjiaMeHTa
coenuHenuil u marepuanoB | Y-IIK-2 YMers ucnonap30BaTh 3HaHUSI CBOMCTB
Ha WX OCHOBE JUISl pEIIEHUS | XUMHUYECKHUX JIEMEHTOB, COSITMHEHUM U MaTepUaIOB Ha UX
3aJ1a4 NpoQecCcuoHaNbHOM OCHOBE JIJIsl PEIICHUs 33]a4 110 BBINYCKY MPOAYKIIUHU B
JeSITeIbHOCTH CTPOTOM COOTBETCTBUH C TEXHUYECKUMH TPEOOBAHUSIMHU
B-T1K-2 Bnaners HaBbIKaMH pa3paOOTKU MPEATIOKEHHS 11O
KOMIUJIEKCHOMY HMCIIOJIb30BAaHUIO ChIPhS M YTHIIU3ALUH
OTX0JI0B IPOU3BOACTBA
IK-3 Crnocoben usyuath HayuHO- | 3-I1K-3 3HaTh HHOCTpAHHBIH SI3BIK, HAYYHO-TEXHUYECKYIO
TEXHUYECKYIO MH(}OPMAIINIO, OTE€UECTBEHHBIN U 3apYOEIKHBIN OMBIT IS
nHpopmarluto, MPOTpaMM UCIIBITAaHUHN ¥ OPOPMIICHUST TEXHUIECKOM
OTEUECTBEHHBIN U JIOKYMEHTAIUU
3apyOEKHBIN OTIBIT IO V-IIK-3 YMmeTs cobupath U HaKaruIMBaTh
TEMATHUKE UCCIIEIOBAHMS SKCIEPUMEHTAIIbHbIE JaHHBIE C TPUMEHEHUEM
WHOCTPAHHOTO SI3bIKa
B-IIK-3 Bnanerb HaBbIKaMU MPOBEACHUS TEKYIIHUX U
JOTIOTHUTEILHBIX UCTIBITAHUH, aHATM3UPOBATH PE3yJIbTAThI
C Y4eTOM HayYHO-TEXHUUYECKOW MH(pOpMaIu U Ha
OCHOBaHUU OTE€YECTBEHHOT'O U 3apYOEIKHOT0 OIbITA
[K-12 Crnoco0eH ucnonap30BaTh 3-I1K-12 3Hath coBpeMeHHbIE HHPOPMAIIOHHBIE
nH(pOpMaIMOHHBIE TEXHOJIOTHH MPHU pa3pabOoTKe TEXHOIOTMUECKUX MPOEKTOB
TEXHOJIOTHH NpU V-IIK-12 Ymetb 06pabateiBaTh HHGOPMAIUIO C
pa3paboTKe NPOEKTOB WCTIOJIb30BAHUEM MPUKIIATHBIX MPOTPAMMHBIX CPEJICTB MIPU




pa3paboTKe TEXHOJOTUUECKHUX MTPOCKTOB

B-I1K-12 Baagers HaBBIKAMH UCIIOIL30BAHUS CETEBBIX
KOMITHIOTEPHBIX TEXHOJIOTUIA U 0a3 TaHHBIX MPU
pa3paboTKe TEXHOJIOTHYECKUX MPOCKTOB

— oOmenpodecCHoOHAIbHBIC

OIIK-4 Criocoben obecrieunBaTh 3-Ol1K-4 — Mcnionb3yeT 3HaHUs
MPOBEJICHNE TEXHOJIOTUYECKOTO TEXHOJOTMYECKOro mpolecca 1 METOI0B
Ipolecca, UCIoJIb30BaTh 71a00paTOPHOTO KOHTPOJISL CHIPbS,
TEXHUUYECKUE CPECTBA JIJIs nosrypaOprKaToOB ¥ TOTOBOM MPOIYKIIMH B
KOHTPOJISI TapaMeTPOB COOTBETCTBHUHM C PETJIaMEHTOM
TEXHOJIOTHYECKOTI0 Mpolecca, V-OIIK-4 — JIleMoHCTpUpPYET YMEHHUE B
CBOMCTB CBIPbsl U TOTOBOU o0ecTeyeHNH POBEICHUS TEXHOIOTUIECKOTO
MPOIYKIHMH, U OCYIIECTBIISATh Ipolecca B COOTBETCTBUHU C PETVIAMEHTOM U
M3MEHEHUE NIapaMeTpOB KOHTPOJIMPYET [apaMeTPhl TEXHOIOTMUECKUX
TEXHOJIOTHYECKOI0 Ipolecca Mpu | MPOILIECCOB, CBOWCTB ChIPhS U TOTOBOM
M3MEHEHUU CBOMCTB ChIPbs MPOIYKIIMH, UCIIOJIb3YSl TEXHUYECKUE CPEICTBA
B-OIIK-4 — Omnpenensier mapameTpbl U3MEpEHUs
KaYeCTBEHHBIX U KOJIMYECTBEHHBIX
XapaKTEPUCTHK CBIPbS U MOIyhadprUKaToB
Sanaqn BOCIIMTAHUSA, PCAIU3YEMbIC B PAMKaX 0CBOCHUA ITUCHHUILIHHDBI
. HUcnonb3oBanue BoBieyenue B
Hanpasisienue | Co3nanme ycia0BHi,
/uenn P —— BOCIHTATE/ILHOTO NOTeHIHAIA PA3HOILIAHOBYIO
Y4eOHOI THCIUNITUHBI BHEYYeOHYIO [1eSITeIbHOCTh
[Ipodeccuona | - popmupoBanue Hcnonp3oBanue BocnutarenbHoro | 1.Opranusanus Hay4yHO-
JIBHOC U IICHXOJIOrNYECKOH MOTEHIMANIA TUCIUATLIINH MpaKTUYECKUX KOH(epeHInit
TpyAOBOC TOTOBHOCTH K 00IIENPO(ECCHOHATBLHOTO MOYIIS | M BCTPEY C BELYIIUMH
BOCIIUTAHHE npodeccnoHanbHOM .
JUTSL: crenualncTaMu
JESTEIbHOCTH 110 . .
W3GpaHHOi - (hopMupoBaHUs YCTOH4HBOrO OpEeIIpUsITUI TopoJa U
npodeccn (B15) MHTEpeca K NpodheccunoHaIbHOM BETEPaHAMH ATOMHOM
JeSITeIbHOCTH, TOTPEOHOCTH B OTpac.
JIOCTHKEHUH pe3yJibTaTa, 2. Oprasusamys ¥
MOHUMaHUS (PYHKIIMOHAIBHBIX
00s13aHHOCTEH U 3a71a4 U30paHHON NpOBCACHNC MPCIMETHBIX
podhecCHOHANbHOI OJINMIINA/ U YYaCTHE B
JeSITEIbHOCTH, YyBCTBA KOHKYypcax
npodeccuoHaIbHON 1po(hecCuOHATILHOTO
OTBETCTBEHHOCTH Y€pe3 MAaCTEpCTBa.
BBINOJIHEHUE YUEOHBIX, B TOM 3.Y4acTHe B eKErO/IHbIX
YyHclie MPaKTUYECKUX 3a/1aHUH, AKIUSIX CTY/EHYECKUX
TpeGYIOIUX CTpOroro CTPOUTEINIBHBIX OTPSI0B
COOJTI0ICHMST TIPABWIT TEXHUKH
0€30MacHOCTH U MHCTPYKIHUH 110
pabote ¢ 060pyIOBaHUEM B
paMKax J1abopaTopHOTro
MPaKTUKyMa.
[Ipodeccuona | - popmupoBanue Hcnonp3oBanne BocnurarenbHoro | 1.Opranusanus Hay4HO-
JBHOE U KYJIbTYpPbI MOTEHLMaNa JUCIUIINH MPaKTUYECKUX KOH(pEepeHInn
TPYZOBOE HCCIIEIOBATENBCKONW | MPO(ECCHOHATBHOTO MOJYJIS Ul | ¥ BCTPeU C BEAYIIUMU
BOCIUTAHHE U UH)XEHEPHOU (bopMHUPOBAaHUS HHKEHEPHOTO crenualucTaMu
nestenbHoCcTH (B16) | MBIIIIIEHNS U HHKEHEPHOU IPEANPUATHNA TOpoa U
KYJIBTYpBI 32 CUET IPAKTUUECKUX | BETepaHAMU aTOMHOM
CTYJEHYECKHUX UCCIIEJOBAaHUN OTpacIIu.
COBPEMEHHBIX TPOU3BOJCTBEHHBIX | 2. Opranuzanus u




CHCTEM, HpOGKTHOfI ACATCIIBHOCTU | MMIPOBECACHUC ITPEAMETHBIX

CTYACHTOB I10 pa3paboTKe U OJINMITHA/I U YYaCTHUE B
ONTUMU3ALMHI TEXHOIOTUYECKUX KOHKypcax

CHUCTEM, CBA3aHHOU C pELICHUEM npo¢eCcCuOHATHLHOTO
peanbHBIX TPOU3BOACTBEHHBIX MacTepCTBa.

3a]1a4; IPOXO0XKICHUS Yepe3 3.Y4actue B €XKeroHbIX
pa3zHooOpa3Hbie UTPOBLIE, AKIMAX CTYJACHUYECKUX
TBOpYECKHE, (eCTUBAIBHBIC CTPOUTENIbHBIX OTPSI0B

dbopmbl, TpeOyrolre aHaau3a
CJI0’KHOTO 00BEKTA, IOCTAHOBKHU
OTHOCHTEJIBHO HETro
npeoOpa3oBaTeNbHbIX 3a7a4 JIs
UX ONITUMAIILHOTO PEIICHHUSI.

CTpyKTypa U coepkaHue Y4eOHOi TMCUMIINHBI
JlucruminHa TIpenogaeTcs CTyAeHTaM B 6-om cemectpe. OOmas TpymIo0eMKOCTb
MHUCHUILIMHBI COCTaBIISIET 4 3aueTHbIe equHuIbl, 144 ak. yaca.

Kanenaapubiid mian

Ne Ne HanmenoBanue pasaeia Buabl yueOHoI qeTeIbHOCTH Arrecra- Makcu
P T (TeMbl) TUCHUILIHHBI (B yacax) mus MaJib-
a e w o pa3aeia HBI
3 M 2 = (opma) 6as
I bl ? § 3a
e = < = azze
Ja e = & 2 ) b
a 3 % Lg gn A
2] = = = @)
1 1 OCHOBHBIE TIPE/ICTABIICHHUS O 38 4 10/10 4 20 YO-1, 25
XUMHYECKOM IPOU3BOJICTBE JIP-2,
2 OCHOBHEBIE THIIBL | 28 4 - 4 20 JP-3,
XUMHUYECKHX TIPOLECCOB 31-4,
3n-5,
JIP-6,
T-7
2 3 XHUMHUKO-TEXHOJIOTUYECKHAE 36 4 - - 32 YO-8, 25
CHCTEMBI JIP-11,
4 | Baxuelmue npoMbIIuIeHHBIC | 42 4 6/6 8 24 JIP-12,
XUMUYECKHE MPOU3BOJICTBA 3a-13,
3n-14,
T-16
Bua npomMeKyTOYHON aTTeCTAIINN 144 | 16 |16/16| 16 | 96 JK3aMeH 50
Conep:kaHue JJeKIMOHHOTO Kypca
Y4eOHo-
TeMbl JIeKIMH. Bcero
MEeTOIHYECKOoe
Bonpocsl, oTpadaTsiBaemMble Ha JIEKIHH 4acoB
olecneyeHue
1 2 3
OcHOBHbBIE NMPeICTABIEHHs 0 XHMHUYE€CKOM MPON3BOICTBE 4 [1, 2]

CoBpeMEHHOE  COCTOSSHUE W IEpPCHEKTUBBI  Pa3BUTUSA  XMMHUYECKOM,
HedTexuMHUecKol 1 HedTernepepadbaThIBAIOLIEH MPOMBIIUIEHHOCTH.
Kputepun onieHKH 3pPEeKTUBHOCTH MPOU3BOJICTBA.

[ToHsITHE O XUMHUYECKOM MTPOU3BOJICTBE.




OCHOBHBIE TEXHOJOTUYECKNE KOMIIOHEHTBI — CBIPBE, BOJA, BO3/yX, JHEPIHs,
11€JIEBOM U TOOOYHBIH MPOAYKT, OTXO/IBI.

CeippeBast 1 sHepreTudeckas 06a3a XMMUYECKHX IPOU3BOJCTB.

Bunbl 1 okasarenu KauecTBa BOJIbl, HCIIOIb3YEMOM B IPOMBIIIIICHHOCTH.

[ IpoMbllIeHHAst BOAOMOATOTOBKA

OcHOBHBIE THIIBI XUMHYECKHUX MPOLECCOB 4 [1, 2]
XuMuKO-TexHonorudeckue mpoueccol (XTII).
PaBrnoBecue B XTII 1 criocoObl ero cMemnieHusl.
OCHOBHBIE 3aKOHOMEPHOCTH TOMO- U reteporeHHbIx X TII.
CymiHocTh KaTanusa.
TexHosornyeckue XapakTepUCTUKH TBEPABIX KaTaIu3aTOPOB.
XMMHKO-TeXHOJIOTHYECKHE CHCTEMBI 4 [1, 2]
CTpyKTypa U oNHcaHne XUMHUKO-TEXHOJIOTHUYECKUX CHCTEM.
TUmoBEIE TEXHOIOTUYECKUE ONIEPATOPHI.
Iloustue o cuaTe3e XTC, TexHONOTMYECKHE KOHIEMH co3ganusg XTC.
[TpuHIHITBI pa3pabOTKH pecypcocOeperaromx 0€30TXOHBIX TEXHOIOTHH,
SHEprocOeperaronfx U THOKUX TEXHOJIOTUH.
Baskneiinue npoMbIlJIeHHbIe XUMUYECKHe MTPOU3BOACTBA 4 [1, 2]
IIpon3BOACTBO CEPHOM KHUCIIOTHI.
[TpouzBoacTBO HOCHOPHBIX YAOOPEHHIA.
Krnaccudukanus MUHEpaIbHBIX YI0OPEHUN.
Paznoxenne ¢pochaTHOTO CHIPHS.
[Tpou3BOICTBO MOTMMEPHBIX MATEPUAIOB: XUMHUYECKHUX BOJIOKOH,
TJTACTUYECKUX MACC, PE3MHOTEXHUYCCKUX H3JICITHIA.
IlepeyeHb NPAKTHYECKUX 3AHATHH
Yu4eOHo-
Tema mpakTH4YeCKOro 3aHATHA. Bornpocsl, Bceero
oTpadaTbiBaeMble HA MPAKTHYECKOM 3aHITHH yacoB METOLMHECKOe
olecneyeHue
1 2 3
PacdeT pacxomHbIX K03((HUIIHEHTOB 4 [11]
Pacder KOHCTaHThI PAaBHOBECHSI 4 [12]
TeXHOIOTHYECKHUE PACUEThI B TPOU3BOJICTBE MOJMMEPHBIX MaTEPHUAIOB 2 [13]
Pacuétel MaTepuanbHBIX 0alaHCOB XUMUYECKUX MPOU3BOJICTB 6 [14]
Ilepedennb 1a00paTOPHBIX padoT
Yu4eOHo-
Tema n1abopaTopHbIX padoT. 3aganus, BONPOCHI, Bcero MeToIHuecKoe
oTpadarbiBaeMble HA JJAaGOPATOPHOM 3aHATHH 4acoB
ol0ecneyeHue
1 2 3
drnorarus 212 [6]
AHanu3 BIarocofiepxaHusi B OpraHn4eckoM TOILIINBE 4/4 [7]
TexHonorus BoJONOArOTOBKU 4/4 [8]
AHanu3 HeTenpoIyKTOB 2/2 [9]
AHanu3 cocTaBa OCaJMTEILHONH BaHHBI, HCIOJIB3YeMOW B MpOU3BOIACTBE  4/4 [10]
XUMHUYECKHUX BOJIOKOH
3amaHus 1 CaMOCTOSTEILHOM PadoThI CTYIEHTOB
Beero Y4ebdHo-
Bonpoch! 1151 caMOCTOATEIBLHOT0 H3YYeHHs (3a1aHus) 4ACOB MeTOHYeCKOoe
ob0ecrieyeHune
1 2 3
OcHOBHbBIE NMPeEICTABIEHUSI 0 XHMHYECKOM MPOU3BOJICTBE 20 [1-5, 13-16]

[TpoGieMbl ChIPbsl U SHEPTUU B COBPEMEHHOM MUDE.




Kiaccudukanmst cIpbsi.

[ToaroToBKa CHIPHS K UCIIOIB30BAHHUIO.

[Tpumeps! pallOHATBHOTO M KOMITJIEKCHOTO MCIIOJIb30BAHHSI CHIPbS.
Vicrounuku sHepruu u tormsa. Knaccugpukamnus BOP.
JlocTr)KeHMsI TPOMBIIUIEHHOTO KaTaln3a.

CBoiicTBa M cIIOCOOBI MPUTOTOBJICHUS TBEPABIX KaTATU3aTOPOB.

OcHOBHBIE THIIBI XUMHYECKHX MPOIECCOB 20 [1-5, 13-16]
Bb160p ONTUMaAJIBHOTO TEXHOJIIOTUYECKOTO peXUMa.

OG630p ¥ aHaIW3 KOHCTPYKIMH IPOMBIIIIEHHBIX THIIOB XHMHYECKHX
[PEaKTOPOB JIJIsi TOMO-, T€TEPO- M KaTATUTUIECKUX IIPOIIECCOB.

XHMHKO-TE€XHOJTOTHYECKHE CHCTEMBbI 32 [1-5, 13-16]
CocraBnenune mogeneid XTC M uX aHanu3 Ha NpUMEPE KOHKPETHOI'O
MPOU3BOJICTBA.

OCHOBBI IPOMBIIIJICHHOH 9KOJIOTHH.

Oxpy>xaromasi cpeia Kak CHCTeMa.

JKOJIOTUYECKHE MTPOOIEMbI XUMUYECKUX MTPOU3BOJICTB.

BakHeiile NpoMbIlLJIeHHbIE XHMAYECKHE POU3BOICTBA 24 [1-5, 13-16]
Texuosoruu nepepaboTku HePTH.
[Tpou3BOACTBO a30THBIX YAOOPECHUHA.
[Ipon3BOACTBO CIUPTOB.

Kypcosas padora

KypcoBas paGota — wuHAMBUAyaJdbHas CaMOCTOSITENbHAs yuyeOHas pabora,
BBITIOJIHSAEMAsl MOJl PYKOBOJICTBOM IpEINOJaBareisi B COOTBETCTBUU C Y4YEOHBIM IUIAHOM
HarpaBJjeHUs] XUMUYECKast TEXHOJIOTHSI.

[lenp KypcoBOM pabOTHI 3aKIIOYACTCS] B NMPUOOPETEHUU OMNbITA CAMOCTOSTEIBLHOTO
MOWCKA B JINTEPATYPHBIX U DJCKTPOHHBIX MCTOYHWKAX MH(OPMAIMU M HUCXOAHBIX TaHHBIX
IUTS CHHTE3a M aHAJTN3a XUMHUKO-TEXHOJIOTHUECKON CHCTEMBI.

PacyeTHO-TIOsSICHUTENIbHAS 3alTUCKa COACPIKHUT paslieibl: BBEACHHUE, CHUHTE3 XHWMHUKO-
TEXHOJOTHYECKOH CHCTEMbI, aHalh3 XUMHUKO-TEXHOJOTUYECKOW CHCTEMBI, 3aKIIOYCHHE,
CIIUCOK MCTIOJB3YeMOM muTeparypsl. ['paduyeckas yacTh pabOThHI BKIIOYAET B CEOsl YepPTEX
TEXHOJOTMYECKON CXEeMbI POU3BOJICTBA U COCTOMUT U3 OJHOTIO JIUCTA.

[IpumepHbIE TEMBI:

1.AHanu3 U CUHTE3 XMMUKO-TEXHOJIOTHYECKOW CUCTEMBI IPOU3BO/ICTBA CEPHOI KUCIIOTHI

2.AHaM3 W CUHTE3 XUMHUKO-TEXHOJOTUUYECKOW CHCTEMBI TPOU3BOACTBA (oCchOpHOI
KHCIIOTHI

3.AHaIM3 ¥ CHHTE3 XUMHUKO-TEXHOJIOTHYECKOW CHCTEMBI TIPOU3BOICTBA aMmModoca

4. AHamM3 W CHUHTE3 XHMMHKO-TEXHOJOTMUECKOH CHCTEMBbl MPOM3BOJICTBA a30THO-
dhochopHOTO cepocoepKaIero yao0peHus

S.AHanM3 M  CHUHTE3  XUMHUKO-TEXHOJIOTUYECKOM  CHUCTEeMbl  MPOM3BOJCTBA
nuammoHuidocdara

6.AHanM3 ¥ CHHTE3 XMMHUKO-TEXHOJOTHIECKON CUCTEMBI 00ECCOTMBAHUS BOIBI

7.AHaIM3 M CHUHTE3 XUMHUKO-TEXHOJOTUYECKOM CHUCTEMbI aOCOPOIIMOHHONW OYMCTKH
(dbTopcoaepKallux ra3oB

8.AHanu3 U CUHTE3 XUMHKO-TEXHOJOTMUYECKON CUCTEMbI IPOM3BOICTBA CEPBI

9.AHanu3 U CUHTE3 XMMHUKO-TEXHOJOTHYECKOW CUCTEMBbI IPOU3BOACTBA aMMHAaKa

10.AHamM3 M CHHTE3 XUMHUKO-TEXHOJOTHYECKOW CHCTEMbI MPOM3BOACTBA aMMUAYHOM



CEJIUTPBI
OoOpa3oBaTe/ibHbIE TEXHOJIOTHH

Peanuzanust ocBoeHUs JaHHOW IUCHUIUIMHBI OOECIEeUUBACTCS TOCTYIOM KaXKJIOTO
obOyuarorierocs k 6a3zaM JTaHHBIX U OMOJIMOTEYHBIM (DOoHIaM, POPMHUPYEMBIM IO TOJTHOMY
MEPEYHIO TUCUUILIMH (MOAYJEH) OCHOBHOW oOpa3oBarenbHOil mporpammel. B BUTU HUAY
MU®DU pnencTByeT KOMIBIOTEPHBIE KIACCHI, B KOTOPBIX MMPOBOAATCA 3aHATHS 11O PA3TUIHBIM
JUCHUIUIMHAM HanpaByieHuss noarotoBku «XMTH», B ToM uucie UM Kiacchl 00ECreyYeHbI
JOCTYNIOM K ceTH MHTepHeT Juisi caMOCTOSITENbHOW MOATOTOBKU CTyneHTOoB. Ha xadenpe
UMEETCSl KOMIBIOTEPHI C BO3MOKHOCTBIO PabOThI B CHEIUATBHBIX MPOrpaMMax M JOCTyma K
COBpPEMEHHBIM Tpo(deccoHambHbIM 0a3aM JaHHBIX, WH(MOPMAIMOHHBIM CIPABOYHBIM U
MOMCKOBBIM CHCTEMaM, K TaKMM Kak 0a3a JaHHbIX mepuoaudeckux uzgaHuil. Llempio mpu
TOM SBJIAETCS BBIpAOOTKAa Yy CTYIAEHTOB HAaBBIKOB W KOMIETEHIUH, MO3BOJISIOIINX
CaMOCTOSATENIbHO BECTU UCCIEI0BATEIbCKYI0 U HAYYHO-TIEJarOrHYeCKyto padoTy.

AyIuTOpHBIE 3aHATHS MPOBOAATCA B BHIAE JEKIMM ¢ wucnoias3oBanueMm [IK wu
KOMITBIOTEPHOTO TMPOEKTOpa, MPAKTUYECKUX 3aHATHM, ¢ wucnoyib3oBanuem [IK mnpu
npoBeaeHUM  pacdyeroB. CamocTosdTenbHas paboTa  CTYyJIEHTOB MPOBOJUTCS  TOA
PYKOBOJCTBOM IIPENOAABATENIEH, C OKa3aHUEM KOHCYJBTALMN U IIOMOILIHU IIPU MOATOTOBKE K
KOHTPOJIbHBIM pab0TaM, BBIIIOJIHEHUN JOMAITHUX 3aJaHUi.

DoH/ OLICHOYHBIX CPEICTB

@OHJI OIEHOYHBIX CPEACTB MO AHUCHMIUIMHE OOECHEeYMBAET NPOBEPKY OCBOCHUS
IJIAHUPYEMBIX PE3yJbTaTOB 00y4YeHHUs (KOMIETEHUMH W HMX WHIUKATOPOB) MOCPEICTBOM
MEPONPUATHIA TEKYILIEr0, PyOEKHOT0 1 MPOMEKYTOYHOIO KOHTPOJIS [0 JUCLUILIAHE.

CBsi3p Mexay (HOpMHUPYEMBIMU KOMIETEHIMSIMH U (JOpMaMU KOHTPOJSI UX OCBOCHHS
IpeJicTaBjlIeHa B ceaytouei Tabnuie:

HanmenoBanue
Ne Kox n HauMeHoBaHMEe HHAMKATOpa HanmenoBanue

KOHTPOJINPYEMBIX Pa3/eiOB .
n/n (TembI) JOCTHKEHHS KOMIIETEHIUN OLICHOYHOT'O CPEJICTBA

Bxo0/1HOI KOHTPOJIb

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

1 | BxoaHO# KOHTPOJIb

1 OcHOBHBIE TIPEICTABIICHUS 3-YK-6, Y-YK-6, B-YK-6, Otyet no nabopaTopHOit
0 XUMHUYECKOM 3-1IK-2, V-IIK-2, B-TIK-2 paboTe (MMCEMEHHO)
MTPOU3BOJICTBE Pemrenne 3anau
OCHOBHBIE THITBI (MMCBMEHHO)
XUMHYECKUX MPOIECCOB TecT (MUCHMEHHO)

2 XUMHKO-TEXHOJIOTHICCKUE 3-YK-6, Y-YK-6, B-YK-6, Otyet no nabopaTopHOit
CUCTEMBI 3-11K-2, V-IIK-2, B-IIK-2, paboTte (MUCEMEHHO)
Baxxneiimme 3-T1K-3, V-IIK-3, B-I1K-3, Pemenue 3agau
MIPOMBIIIIICHHBIE 3-11K-12, V-TIK-12, B-TIK-12 (MMCBMEHHO)

XMMHYECKHE MPOU3BOJCTBA 3-0OI1K-4, Y-OIIK-4, B-OIIK-4 TecT (MUCHMEHHO)

[IpoMexxyTouHas arrecTanus
1 | Dk3amen VK-6, I1K-2, T1K-3, TIK-12; OIIK-4 | TecT (MUCbMEHHO)




OIIBITA,

[lepeyeHb OCHOBHBIX MOKa3aTesiel OLIEHKU PEe3yJbTaTOB, 3JIEMEHTOB MPAKTUYECKOTO
TEKYLIEMY KOHTPOII H

HpOMe}ICYTO‘{HOﬁ aTTcCTalun

3HAaHUW W YMECHWH,

MOJICKAIUX ~ BXOJAHOMY,

Ne
/o

HaumenoBanune
KOHTPOJIUPYEMBIX
pazzienoB (TeMbI)

KOI[ N HAMMCHOBAHUC MHAUKATOpa
JOCTHIXXCHHA KOMIICTCHIIMH

PesynbTarsl 00yueHus o
JTUCLUTIIINHE

Bxo/1HOI KOHTPOJIb

Bxo1HO# KOHTPOJIb

Bormpocs! BXOgHOTO
KOHTPOJIS (YCTHO)

ATtrecTanus

pa3/eNnoB, TEKYIIUN KOHTPOJIb yCIIEBAEMOCTH

OcCHOBHBIE MpEaACTaBICHHUA
O XUMHUYCCKOM
IIPOU3BOJICTBEC

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

OcCHOBHEBIE TUNEI
XUMHUYECKUX TTPOLIECCOB

3HaeT COBPEMEHHOE
COCTOSIHUE M TIEPCIIEKTUBbI
Pa3BUTHUS XUMHYECKOU
MPOMBIIIIICHHOCTH, TTIOHSTHE
0 XUMHUYECKOM
MIPOU3BOJICTBE, OCHOBHBIC
TEXHOJIOTHYECKUE
KOMIIOHEHTHI — CBIPBE, BOAA,
BO3/1yX, SHEPTHsl, LIeJIEBOU U
110OOYHBII POJYKT,
OTXO/Ibl, BUJIBI U
MOKa3aTeJIM KaueCcTBa BOJIBI,
CrocoObl BOJIONOITOTOBKH,
XUMHUKO-TEXHOJIOTUYECKHE
nporeccsl (XTII),
paBHoOBecue B XTI u
CIOCOOBI €r0 CMEIIEHUS,
TEXHOJIOTMM CEPHOHN U
dbocdopHoii KHCTIOT,
MUHEPATIBHBIX YI0OpEHUH,
MOJIMMEPHBIX MaTepUasoB.
Bmaneer metoankoi
OnpeieNIeHUs] KaTUOHOB U
AHUOHOB B MCCJIETyEMOM
pacTBoOpe, MOJIE3HOTO
KOMITOHEHTA B CHIPhE,
METOAMKAaMHU aHaIu3a
COCTaBa OCAIUTEIbHON
BaHHBI

YMeer ucnonb30BaTh
CIIPaBOYHbIE MaTE€PHUAIIbI
JUIST TEXHOJIOTUYECKUX U
AKOHOMHUYECKHUX
roKa3zarelieil Mporu3BOJICTBA,
JUISL OTIPENICTICHUS yIeTbHBIX
HOPM Pacxojia ChIpbsI.

XHUMHUKO-TEXHOJIOTHYECKUE
CUCTCEMBI

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

Baxxueiinme
MPOMBIIICHHBIE
XMMHYECKHE MPOU3BOIACTBA

3-I1K-12, Y-TIK-12, B-TIK-12
3-OI1K-4, Y-OIIK-4, B-OIIK-4

3HaeT METOIbl
AHATMTHYECKON XMUMUH,
MOHSATHE XUMHUKO-
TEXHOJOTHYECKON CHCTEMBI
(XTC), anemMeHTOB,
TEXHOJIOTHYECKHUX ITOTOKOB,
KJ1accu(pUKaIUIo
MUHEpaIbHBIX YIOOpCHUH,




MTOJIMMEPHBIX MaTepUAIOB
‘YMeeT UCIIOJIb30BaTh
CIIPaBOYHBIC MaTEPHUAITBI
JUIs1 OTIPEJICJICHUS COCTaBa
BEIIIECTB, TapaMETPOB
snemeHToB XTC,
MaTepHaIbHBIX OATAHCOB
Brnaneer metoaukoi
pacdeTa mokasaresnein
J)KECTKOCTH BOJIBI,
METOJIUKOH COCTaBIICHHS
(byHKIMOHATIBHOM,
CTPYKTYPHOU, OTIEpaTOPHOM
U TeXHOJIOTHYECKOM CXEMEI,
METOJMKOH pacuera
MaTepUaIbHBIX TEIIOBBIX
0alaHCOB BaXKHCHIITNX
XUMHUYECKUX TIPOU3BOJICTB
JleMOHCTpHpYeT OCHOBHBIE
YK-6, I1K-2, TIK-3, T1IK-12; OIIK- | 3HaHus U yMEHUS B

JIK3aMeH
4 COOTBETCTBUU C pa3JeilaMU
1, 2.
O1eHOYHbBIE cpeacrea
No HanmenoBanue IIpencraBnenue
i OLICHOYHOI'O KpaTkast xapakTepuCTHKa OLIEHOYHOI'O CPEACTBA | OLICHOYHOI'O CPEJCTBA B
cpeacTa donze
1 | Bxognoit CpencTtBo  KOHTpOJISl, OpPraHM30BAHHOE  Kak | YCTHBIM onpoc - YO
KOHTPOJIb crernuaibHas Oecena IIPEno1aBaTelis c
00y4aromuMcsi Ha TeMbl, CBSI3aHHbIE C N3ydyaeMOn
JUCILUIUINHOM, M pPacCYMTAHHOE Ha BBIICHEHHE
o0Bpema 3HaHUM oOyuJarorterocs o
OINpEICIEHHOMY pa3/ieny, TeMe, polIeMe U T.I.
2 | Otuer no TexHuueckoe CpeAcTBO, KOoTopoe MokeT ObITh | JIaGoparopHnas paboTta -
7a00paTOPHOM | UCMIOJIB30BAHO IS KOHTPOJIST TnpuoOpereHHbIx | JIP
pabote CTYACHTOM TpO(eCCHOHANbHBIX HAaBBIKOB U
YMEHUH o YIPaBICHUIO KOHKPETHBIM
MaTepHaAIbHBIM OOBEKTOM.
3 | [Ipaktuyeckoe | Pemenne 3aqau peKOHCTPYKTUBHOTO YPOBHS, Pemenue 3anay - 31
3aHATHE MIO3BOJIAIOIINE OLIEHUBATH U IMarHOCTUPOBATH
YMEHMSI CHHTE3UpPOBaTh, aHAIIU3UPOBATh,
000011aTh (haKTHUECKUI U TEOPETUUECKUN
MaTepuai ¢ GopMyIHMpPOBaHUEM KOHKPETHBIX
BBIBOJIOB, YCTAHOBJIEHUEM IIPUUNHHO-
CJIEICTBEHHEIX CBS3EH.
4 | Tect Cucrema CTaHIapTU3UPOBAHHBIX 3amanuii, | Tectsr - T
MO3BOJIAIONIAS  aBTOMATU3UPOBATH  MPOLELYPY
U3MEPEHMsI  YpPOBHS  3HAHMUW W yYMEHUH
00yJaromierocs.

Meronnueckue MaTepualibl, ONPEACISIOIMIME NPOLEAYPhl OLCHWBAHUS 3HAHUM,
YMEHUH, BIAJCHUN U (W) OTIBITA JEATEILHOCTH, XapaKTePU3YIONTUX 3Tarbl (HOPMUPOBAHHMSI
KOMIETEHIINN.



Bonpocsl BxoaHoro kourpos (YO):

1. Knaccudukanus XuMUYECKUX peakIui

2. O0OpaTuMbie U HEOOPATUMbIE XUMHUECKUE PEAKIIUU

3. 'oMOreHHble XUMHUYECKHE PEAKIIUU U UX CKOPOCTh

4. I'eTeporeHHbIE XUMUYECKHUE PEAKIIUA U UX CKOPOCTh

5. Karanutnueckue peakuny U KaTaau3aTopbl

6. BiusiHue TeMrieparyphl, 1aBJICHHS U KOHLIEHTPAIMU Ha CKOPOCTh XUMUYECKUX PEaKIuil

7. DK30TEPMUYECKHUE PEAKLIUN

8. DHIOTEpMHUYECKUE pEeaKIIuu

9. KoHcTanTa paBHOBECHS

10. BeicokoMoJeKyIsipHbIe COSAMHEHUS ¥ UX KilaccuuKanus

Bomnpocsl 151 oTueTa no JadoparopHoi padore Nel:

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

2. Kakue BelliecTBa UCIOIB3YIOTCS B KauecTBe (piioTopeareHToB?

3. nst gero npu iiotanuu yepes myJbily IpoayBatOT BO3AYX?

4. Tlpu o6Goramenun 10 T mMemnHou cynbPuaHOU pynbl, comepxkamen 1,5% wmenu,
noaydyeHo 400 kr KoHIleHTpara, coaepsxkaiiero 30% Menu. OnpeneauTs CTeeHb U3BJICUCHUS
MEJIA U CTENEHb KOHIICHTPaIUU.

5. llpu ¢notaumu 5 T UMHKOBOW pynbl, coaepxkaiier 3% mnuuka noiaydeHo 340 kr
KOHIIEHTpaTa, coaepxamero 22% nuHka. Onpenenuts BBIXOJ KOHLEHTPaTa, CTENEHb
M3BJICYCHUS IMHKA U CTETICHb KOHIICHTPALIUH.

Bonpocsl aj151 oTyeTa mo JiadoparopHou padore Ne2:
. [IpuBenuTe KIaccuuKaIuio BUIOB BIard B TBEPIOM TOTLIMBE
. UTO OTHOCHUTCS K BHEIIHEH BJIAXKHOCTH paboyeil MacChl TOILTMBA?
. Kak onpenensiercs amgcopOmoHHas CriocoOHOCTh TOTUTHBA?
. 3anumute Gpopmyny onpenenenus csizu mexay Wp Wp,, u W,

g1 A W N —

. Ha yem ocHOBaH npsiMOW METOJ1 OTIPEJICICHHUS BJIaru?
Bonpocs! aj151 oTyeTa no JjadoparopHou padore Ne3:

. Uto Takoe xecTKkocTh BoJibl? Kakue comu ee 00ycaoBIMBAIOT?

. Kakrmu MeTogaMy MOXHO YCTPAHUTh KECTKOCTh BOJIbI?

W N =

. B yem cymHocTh ycTpaHeHus ®KECTKOCTH BOJIbI C TOMOIBI0 HOHOOOMEHHUKOB?

4. Kakue MeToasl BOJOIMOATOTOBKU SIBJISIOTCS HanWOoJiee TMEepPCIeKTUBHBIMU U
HajexHbIM? Ha3oBuTE X CyIIHOCTH

5. PaccuuTtaiite 0OMeHHYI0 eMKOCTh kKatuoHuTa KY-2, ecnu yepe3 ancopOLUOHHYIO
KOJIOHKY, cojepailyto 10 T 3Toro MoHMUTa, NPONyCcKaau 25 J1 BOJLI OOIIEH KECTKOCTHIO
13,6 mr-,5KB/11.

Bomnpocsl aJis1 oTueTa no JadboparopHoi padore Ned:

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

2. HazoBuTte TpeOoBaHus K HEPTEIPOIYKTaM.

3. [aiite onpeneneHne OKTAaHOBBIM U [IETAHOBBIM YUCJIaM.

4. ChopmynupyiiTe oOlIyI0 cXeMy nepepadoTKu HePTH.



5. TexHosorHsI MOJYyYEHUsS] CMA304HBIX MAacel: ChIpbe, ammnaparypHoe odopmieHue,
TEXHOJIOTUYECKHUE MapaMeTpPhbl.

Bomnpocsl AJis1 oTUeTa 1o JadoparopHoi padore NeS:

1. Kinaccudukanus XauMU4eCKUX BOJIOKOH.

2. Metoas! (hopMOBaHUS XUMHUYECKUX BOJIOKOH.

3. OCHOBHBIE CTaJUU NMOJTYYEHUS XUMUYECKUX BOJIOKOH.

4 IlpuBecTu KpaTKOE OMHUCAHUE TEXHOJIOTHYECKOTO MPOIecca MOTYyUYCHUS] BUCKO3HBIX
BOJIOKOH.

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

3agauM 1JI BHINOJTHEHHUS] MPAKTUYECKHUX 3aHATHIA:

1. OnpenenuTh pacxoaHbie KO3(DMUITMEHTHI B POU3BOICTBE KapOuaa KaJlbIHsl
(TEXHMYECKOT0), UMEIOIIETO M0 aHau3y cieayrommii cocraB: CaC, — 77%; CaO — 14%,; C —
5%; mpoune npumecu — 4%. Pacuert crieqyer Becty Ha 1 T TeXHUYECKOTO NpoayKTa. 3BecTsb
coaepxxut 96,5 % CaO. Coneprkanue B KOKce: 30761 — 4%, neryuux — 4%, pmaru — 3%.

2. Onpeaenuts pacxoj Oyporo yris, coaepxariero 75 % (macc.) yriaepojia, BOJSHOTO
napa 1 Bo3ayxa, s nonydenns 1000 M° reHepaTOpHOro rasa CIeAyIOmero cocrapa B %
(06.): CO—40, H,— 18, N,—42.

3. Onpenenuts pacxoIHbIe KOAPQPHUIIUEHTHI B IPOU3BOJICTBE KapOU 1A KaIbIIHs
(TEXHUYECKOT0), UMEIOIIETO M0 aHAIM3y cieayrommii cocraB: CaC, — 76%; CaO — 14%,; C —
7%; npoune mpumecu — 4%. Pacuer crnemyer Becty Ha | T TeXHUYECKOTO NpoayKTa. 3BecTh
coaepxxut 96,5 % CaO. Coneprkanue B KOKce: 30761 — 4%, neryuux — 4%, smaru — 3%.

4. Onpeaenuts pacxoj 0yporo yris, coaepxariero 80 % (macc.) yriaepojia, BOJSHOTO
napa u Bo3ayxa, s nonyderns 1000 M° reHepaTOpHOTo rasa CIeAyIOmero cocrapa B %
(06.): CO—40, H,— 18, N,—42.

5. Onpenenuth pacxoaHbie K03 GUITMEHTHI B MPOU3BOJICTBE KapOU1a KATTbITHS
(TEXHMYECKOT0), UMEIOIIETO M0 aHau3y cieayrommii cocraB: CaC, — 80%; CaO — 13%,; C —
3%; npoune npumecu — 4%. Pacuer ciemyer Becty Ha | T TeXHUYECKOTO Npoaykra. 3BecTsb
coaepxxut 96,5 % CaO. Coneprkanue B KOKce: 30761 — 4%, neryunx — 4%, smaru — 3%.

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

7. B paBHOBECHOM COCTOSIHMH Tipy maBiennn 100 kH/M® ra3oBast cMech COTEPKUT
21% H,0, 19% CO, 31% CO, u 29% H,. [ToacuntaTh KOHCTAHTY PAaBHOBECHS PEAKIIUU:
CO+H,0-CO,+H,.

8. IIpu cuHTE3€e XJIOPUCTOI0 BOJIOPOIa, MPOBOAUMOTO ¢ 5%-HbIM N30bITKOM H; 110
OTHOIIICHUIO K CTEXHOMETPHUUECKOMY KOJIMYECTBY, B Ta3e, BHIXOAAIIETO U3 amnmapara,
conepxxurcst 75% HCI. Paccunrars Benmmuuny K, 171 3a1aHHBIX YCIIOBHH.

9. B paBHOBECHOM COCTOSIHUH TipH AaBiennn 105 kH/M® ra3oBast cMech COTEPKUT
21% H,0, 19% CO, 31% CO, u 29% H,. [ToacuntaTh KOHCTAHTY PABHOBECHS PEAKIIUU:
CO+H20<—>C02+H2.

10. IIpu cuHTE3€ XJIOPUCTOTO BOJOPOIa, TPOBOAUMOTO ¢ 7%-HbIM U30BITKOM H; 110



OTHOLLIEHUIO K CTEXHOMETPHUUECKOMY KOJIMYECTBY, B Ia3e, BBIXOASAIIETO U3 anlapara,
coaepxkurcs 77% HCI. Paccunrarh Beuunny K, 1715 3a1aHHBIX YCIOBHH.

11. B paBHOBECHOM COCTOSIHIHM TIpH AasieHnu 107 kH/M? razoBast cMECh COTEPIKHUT
21% H,0, 19% CO, 31% CO, u 29% H,. IToacuntaTh KOHCTAHTY PAaBHOBECHS PEAKIIUU:
CO+H20<—>C02+H2.

12. Ilpu cuHTE3€ XJIOPUCTOTO BOJOPOJ]A, MPOBOAUMOrO ¢ 8%-HbIM u30bITKOM H, 1o
OTHOIIIEHUIO K CTEXMOMETPUYECKOMY KOJIMYECTBY, B Tra3e, BBIXOJSAIIETO M3 arrapara,
coaepxkurcs 78% HCI. Paccunrarh Beuunny K, 1711 3a1aHHBIX YCIOBHH.

TecTOBBIE 3a1aHUSA:
Bapuant Nel

1. Xumuyeckast TEXHOJIOTHS - 3TO

a) COBOKYITHOCTb IPOLIECCOB U ONEPALINid, OCYIIECTBIIIEMbIX B MAallIMHAX U allaparax,
MpeAHA3HAYEHHBIX JJISI TEpepaOOTKU ChIpbS MYTeM XUMHUYECKUX MpEeBpallicHud B
HEOOXOIUMBIE MPOTYKTHI;

0) COBOKYNHOCTh MEXaHUYECKHUX, (PU3UYECKHX U (PUIUKO-XUMHUUYECKUX METOJIOB
00pabOTKH MHHEPAITBLHOTO ChIphs (PYAbl, YIS U T.J.) JUIs yAaJIeHUs IMyCTOW MOpPOAbl U
MOBBIIIEHUS COAEPKAHUS OCHOBHOTO KOMITOHEHTA B KOHIICHTpPATE;

B) HayKa O CIoco0ax U MpoIleccax MPOU3BOACTBA MPOIYKTOB, OCYIIECTBISEMBIX C
y4acCTUEM XMMHYECKHUX MPEBPAILICHUM;

T) COBOKYIMHOCTb OIMEpalyii, MO3BOJISIONIMX MOMYYUTh HEJIEBOM MPOAYKT M3 HCXOIHOTO
CBIPbSL.

BapuanTt Ne2

1. Xumuyeckoe Npou3BOJACTBO- 3TO

a) COBOKYITHOCTb IPOIIECCOB U OTEpallnii, OCYIIECTBISIEMbIX B MaIlIMHAX U arlaparax,
MpEIHA3HAUYCHHBIX JUIsl TMepepabOTKU ChIphS MYTeM XUMHUYECKHX MPEBpAIllCHUN B
HE00XOIUMBbIE TPOAYKTHI;

0) COBOKYIMHOCTh MEXaHUYECKHUX, (U3UYECKUX U (PUIUKO-XUMHUYECKUX METOJIOB
00pabOTKU MHUHEPAJTBHOTO CHIPbsl (PYAbl, YIS W T.J.) JJIS YIQJICHHUS MYyCTOM MOPOAbI U
MOBBIIIEHUS COAEPKAHUSI OCHOBHOTO KOMITOHEHTA B KOHIICHTpATe;

B) HayKa O Croco0ax W MpoIleccax MPOU3BOACTBA MPOAYKTOB, OCYIIECTBISEMBIX C
Y4aCTUEM XMMHYECKHUX MPEBPAILICHUI;

') COBOKYITHOCTh OTI€paliii, O3BOJISIONIUX MOMYYUTh LEIEBON MPOIYKT U3 UCXOTHOTO
CBIPbSI.

BapuanTt Nel

2. CAMKaTHOE MPOU3BOJICTBO OTHOCUTCS K OTPACIIH

a) OpraHuYeCKOM XUMHUUYECKOU TEXHOJIOTUH;

0) HEOpraHWYECKOM XUMHUUECKOM TEXHOJIOTHH;

B) TSIKEJIOW NPOMBIIIUIEHHOCTH;

I') JIETKON IPOMBIIIIIEHHOCTH.

Bapuant Ne2



2. [Ipou3BOACTBO KOPMOBBIX APOXIKEH, aMUHOKHUCIOT, (PEPMEHTOB, aHTUOMOTUKOB 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 ChIPhS;
0) caHUTapHasl OYUCTKA U YTUIIU3AIUS OTXO/IOB;
B) BOJIOIIOJITOTOBKA,
') HOJITOTOBKA CHIPHA.
Bapuant Ne2
3. Kakoil 351eMEHT XMMHUYECKOrO MPOU3BOACTBA JOJDKEH 00ECIleYnBaTh KOHTPOJIb 3a
COCTOSIHUEM IPOU3BOJICTBA, MPOBEICHUEM MPOILIECCOB MPU HAUITYUIIUX YCIOBUSX, 3aAIIUTON
OT HEXKEJIaTEJIbHBIX aBAPUNHBIX CUTYallU, ITyCKOM U OCTAHOBKOW CIIOKHOW CHCTEMBI?
a) SHEepreTuyecKasi CUCTeMa,
0) BOJIOTIOJITOTOBKA;
B) CUCTEMA YIPaBIICHUS;
T') BBIICJICHHE OCHOBHOTO MTPOYKTA.
BapuanTt Nel
4. K nepeMeHHbIM KOMIIOHEHTaM OTHOCSITCS:
a) armaparypa (MallliHbI U afapaThl, eMKOCTH, TPYOOIIPOBO/IbI, 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/ICTBA;
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 MPOIIECCa;

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 TpaBUTAIIMOHHOE 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 pa3IMYHON CMAauMBaeMOCTH 3EPEH OTIECIBbHBIX MUHEPAJIOB BOJOM;

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 MEXaHUUYECKHX, METOJOB 00paOOTKM MHUHEPAIBHOTO CHIPhS (PYbl,
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.) IS yAaJeHUs ITyCTOW MOPOJIBI M TOBBIIMICHUS COJEPKaHUS 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 ITpoIleccax

0) 7151 OXJIAXKIAIOIIET0 000PYI0BAHUS



B) JJI MAPOCHUIIOBOTO XO3sIMCTBA
I') B IUILEBOM TPOMBIIILIIEHHOCTH
Bapuant Ne2
8. Boma, Ge3BpenHas il opraHM3Ma M MMerolasi nokasarenu, orsevatomue ['OCTy
M0 3amaxy, BKYCY, LIBETY, MPO3PAYHOCTHU, >KECTKOCTH, COJEPKAHUIO COEIWHEHHWI 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 M3MEHEHHUS arperaTHOro0 COCTOSIHHS BEIIESCTB
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) OIlEpaTOp XMMUYECKOTO 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 NpsSAMIIBHON Macchl B Guiibepy (HUTEOOpa30BaTeihb), UMEIOIIYIO OOJIbIIOE

YHUCJIO MEIBYANIINX OTBGpCTI/Iﬁ B JOHBIIIKC

B) IPUTOTOBJIEHUE NPAIAIBLHON MacChl

T') HOJy4eHUE UCXOAHOTO MaTepraia (IOIypoayKTa)

Bapuant Ne2

15. Yto Takoe ByJkaHU3aLMA?
a) 9TO CTajus, MPEJCTaBIAIONIAs COOO0N TEXHOJOTHMUECKUM MpOIeCC IpeBpalleHUs

CBIPOI pe3NHOBOM CMECH B DJIACTUYHYIO PE3UHY

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

YUCJIO MEJIBYaNIINX OTBEPCTUM B IOHBIIIKE
B) pacTUpaHU€ W TPOJABIMBAHUE CHIPOW PE3WHOBOM CMECH uepe3 Yy3KHe IIeNH B

CIICOUAJIBHBIX PE3MHOCMCCHUTCIIAX

T') HOJy4€HUE UCXOAHOTO MaTrepuaa (IoIynpoayKTa)

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

XUMHWYCCKas TCXHOJIOT U .

banuabl
(uToroBoit OcBoenue
N . . TpedoBanus K 3HAHUSIM
PEHUTHHTOBOM | KOMIETEHI[Hit
OLIEHKH)
100-85 [TponBunyThlil | Pemienuss 3amady  JOTMYHBI, J10Ka3aTelabHbl U JEMOHCTPHUPYIOT
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 TIOMOIIBIO «HABOJISIIINXY BOTIPOCOB MPETIOIaBATEIS.
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 IMOCTABJICHHBIX 337a4 HEJIOCTAaTOYHO
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 — «oosnemsopumenvHo» 65-69
yooGTemEopumer 60-64 E
2 — «Hey0081emeopUMeIbHO Menee 60 F
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IIporpammHuoe o0ecnieuenue u UHTEpHET-peCcypChl:
[Tpouiecc peanuzanuu 00pa3oBaTENbHOM MpOrpaMMbl 00€CHeYeH HEOOXOAUMBIM

KOMILJIEKTOM JIMIIEH3MOHHOTO MPOrPaMMHOI0 00eCreYeHUsl.
MarepuajibHO-TEXHHYECKOE o0ecneyeHue y4eOHOM M CUUIITIMHbI

JIeKLMOHHBIE  3aHATHS  MPOBOIATCA B CIECHHAIM3UPOBAHHBIX  AyJIUTOPHSIX,
OCHAILIEHHBIX MYJbTUMEIUNUHBIM 00OOpyAoBaHHEM. lIpakTuueckue 3aHATHS TPOBOIATCSA B
ATUX K€ AayJUTOpHsIX C I[OCEIIeHUEM JabopaTopuil, OCHAIICHHBIX CTaHAAPTHBIMU
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

Ilepenq HayanoM 3aHATH BHHMMATEIbHO O3HAKOMUTHCS C€ YYEOHBIM ILJIAHOM
MPOBEICHMS JIEKIIUI M CIIMCKOM PEKOMEHI0BAHHOM JIUTEPATYPHI.

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

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

B npouecce u3yueHus JEKIHMOHHOIO Kypca HEOOXOAMMO MO BO3MOXXHOCTH YacTO
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 moJIpoOHOrO M3y4YeHHUs Kypca cleAyeT padoTarh ¢ 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 CBSI3aHHBIE C HEH MOHATHS M METObI PELICHUS 3a1a4.

[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 PEIICHMUS.

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

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

OcHOBHBIE pe3yIbTaThI BHITOJTHEHHS pa00OThl HEOOXOAMMO pacrevararh.

3. Yka3zaHus JUisl BBIIOJTHEHUS JTA0OPATOPHBIX pabOT

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

[lepen BhIMIONHEHHEM JTAOOPATOPHON pabOTHI MTPOBECTH CAMOCTOSITENILHO MOJTOTOBKY
K paboTe U3y4yuB OCHOBHBIE TEOPETUUYECKUE MOJIOKEHUS, 3HAHUE KOTOPBIX HEOOXOIUMO IS
OCMBICJIEHHOTO BBITIOJTHEHUS PaOOTHI.

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

OcHOBHBIE pe3yIbTaThl FKCIIEPUMEHTOB HE00X0IMMO 3a(h)MKCUPOBATH 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

[Tonyunts y mnpenojaBaTensi 3aJlaHUE W CIHCOK PEKOMEHIOBAHHOW JIUTEPATYpPBHI.
N3ydyeHne TeopeTHYECKUX BOMPOCOB CIEAYET NPOBOAUTH MO BO3MOKHOCTH CAMOCTOSITEIIBHO,
HO TIPU 3aTPyAHEHUAX 00paIlaThCs K MPENnoaBaTelo.

[ToaroToBUTH MUCHMEHHBIN OTUET O TIPOJICTIAHHON padoTe.

[Ipu BbIMOJIHEHUU (PPOHTANBHBIX 3aJaHUNA O YCMOTPEHHUIO MpemnojaBarelis padbora
MOXET OBITh OIlcHEHa Oe3 MHUCHbMEHHOTO0 OT4eTa Ha OCHOBE OTBETOB HA KOHTPOJIBHHBIC
BOIIPOCHI, MPU YCIIOBUU aKTUBHOM CAaMOCTOSITEILHOM paOOTHI.

[ToaroToBUTH OTBETHI HA KOHTPOJIbHBIE BOPOCHI.

MeToauyeckue peKOMEHAALMH ISl IpenoaaBaTe/ien

1. Ykazanus njs npoBeAeHUs JEKIUN

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 moAroTOBKE K JIEKIIMOHHBIM 3aHATHSIM HEOOXOIMMO MPOAYMAaTh IUIAH €ro
MPOBECHUS, COACPHKAHUE BCTYIIUTEIBHOM, OCHOBHOW M 3aKJIIOUMTEIBHOW YacTU JIEKLHH,
O3HAKOMUTHCSI C HOBHHKAMHU YYEOHOW W METOJAMYECKOW JUTEpaTyphl, MyOJIUKAITUIMU
MEPUOIMYECKON MEeYaTh MO TEME JEKIMOHHOIO 3aHATHUS. YTOYHHUTH IUIAH MPOBEACHUS



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 Xoze MEeKIMOHHOTO 3aHATUS 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 M MpoIleccax, OCOOCHHOCTAX UX
npoTrekaHus. PacKpbIiBaTh CYIIHOCTh M COJEpKAHUE PA3JIUYHBIX TOYEK 3PEHUS] U HAYYHBIX
MOJIXOJI0B K OOBSICHEHUIO TE€X WJIM UHBIX SBJICHUM U MPOIIECCOB.

Cnengyer apryMeHTHPOBAHO OOOCHOBAaTb COOCTBEHHYIO MO3UIMIO IO CIOPHBIM
TEOpEeTHYECKUM BompocaM. llpuBoauTe npumepbl. 3agaBaTh IO XOAY H3JI0KEHHS
JEKIIMOHHOTO MaTepuajia pUTOPUYECKHE BOIPOCHl U CaMOMY JaBaThb Ha HHUX OTBET. JTO
CIIOCOOCTBYET AaKTHMBHM3ALMU MBICIUTEIBHON NESITEIIbHOCTU CTYJIEHTOB, MOBBIIICHUIO HX
BHHMaHHUS M HMHTEpeca K MaTepuaiy JEKUWU, €€ coaepkanuto. IIpenomaBarens A0KeH
PYKOBOJUTH pPaOOTOM CTYJEHTOB 10 KOHCIEKTUPOBAHUIO JIEKIIMOHHOTO MaTepuara,
MOTYEPKUBATH HEOOXOIMMOCTh OTPAXKEHUSI B KOHCIIEKTAaX OCHOBHBIX MOJIOKEHUN U3ydaeMoit
TEeMbI, 0CO0O BBIICISAS, KaTEropualdbHBIA ammapar. B 3akmiouuTenbHOW YacTU JICKIUH
HE00X0auMO C(HOPMYIUPOBATH OOIIKE BBIBOJIBI 10 TEME, PACKPBIBAIOIINE COACPKAHUE BCEX
BOITPOCOB, MOCTABJICHHBIX B JIEKIUU. OOBIBUTH IUIAH OYEPETHOTO MPAKTUUECKOTO 3aHATHS,
JaTh KpAaTKUE PEKOMEHJALMU M0 MOJArOTOBKE CTYJIEHTOB K MPAKTUYECKOMY 3aHSTHIO.
OnpenenuTtp MECTO M BpeMs KOHCYJIbTALMU CTYAEHTAM, MOKEJABLIMM BBICTYIIUTh 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 YYACTBYIOIIMX B pEIICHUU 3a7a4 U
TUCKYCCHSIX.

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

3. Ykazanus 1151 IpoBeeHUS JTa0OPATOPHBIX 3aHSITHH.

CoOmonath TpeOOBaHMS TEXHUKM OE30MACHOCTH M TPOBOJUTH HEOOXOIUMBIE
Pa3bACHEHMSI O TPABUILHOCTH MOBEICHUS B TAOOPATOPUH.

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

B npouecce BbIMogHEHHs! pabOThI CIEAYET MOCTOSHHO OOIIATHCSA CO CTYACHTAaMH, 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 MPOJAEIAHHON padoTe, T1ie JOKHbI
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 ncrosb30BaHUK MHANBUAYAIBHBIX 3alaHul TpeOOBATh OT CTYJEHTAa MUCbMEHHBIN
OTYET O MPOIETaHHON padoTe.

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

C uenpr0 KOHTpPOJI KauyecTBA BBINOJIHEHUS CaMOCTOSITENIBbHONH paboThl TpeOoBaTh
WHJIUBUyaJIbHbIE OTYETHl (JOIMMYCTUMO BMECTO MHCbMEHHOIO OT4Y€Ta IPUMEHSTH
WHJUBUTyaJIbHbIE KOHTPOJbHBIE BOIIPOCHI).

[Iporpamma coctaBiieHa B cooTBeTcTBUM C TpeOoBanusmu OC HUAY MUDU u
y4€OHBIM TJIAHOM OCHOBHOM 00Opa3oBaTeIbHOM MPOTpaMMbl MO HAMPABICHUIO MOJITOTOBKHU
18.03.01 «Xumuyeckast TEXHOJIOTHS.

Pabouyro nmporpammy coctaBuil: Jo1eHT, 3yooBa H.I'.

Peuenzent: goneHrt, I 'epacumoBa B.M.

[Iporpamma ono6pena Ha 3aceqanun YMKH 18.03.01 «Xumudeckast TEXHOJIOTHS.

[Ipencenarens yueOHO-MeTOMUecKo Komuccun Yepnosa H.M.



