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ABTOpBI:

1. CTPYKTYPA U OFBEM JJUCIHHUIIJIMHBI O6mas xumu4eckas TeXHOJI0T U

1. O0BpeM JTUCHUILINHBI B|5
3a4eTHBIX eAUHULAX

2. Buabl ayanTOpHBIX 3aHATHI Jlexuuu
[IpakTHueckre/ceMuHapCKUe 3aHITHS
JlabopaTopHble 3aHATHS

3. IIpomeskyTOUHAs aTTecTALMS JK3aMeH

4. Tekymas arrecrauus KonTponbnas pabota 1
Jlomarmnsist pabora 1

2. IIVTAHUPYEMBIE PE3VYJIbTATBI

OBYUYEHMSI (MHIUKATOPBI) TIO

JUCHUIIIMHE MOIYJISA O0masn xumu4geckasi TeXHOJI0T U

WuaukaTtop — 9TO0 mpH3HAK / CUTHAN/ MapKep, KOTOPBIA TOKa3bIBaeT, HA KaKOM YPOBHE

00yJarOIIUICS TOJHKSH OCBOUTH PE3YJIbTaThl 00YICHHUS M MX MTPEABSIBICHUE JOKHO TOITBEPIUTH
(hakT OCBOCHUS MPEAMETHOTO COACPIKAHUS TaHHOW MUCUUILIMHBI, yKa3aHHOTO B Tadd. 1.3 PIIM-

PTIJI.

Tabmnuua 1

Koa u nanmenoBanue

IInanupyemble pe3yabTaThl

KoHTpo/IbHO-0LIeHOYHBbIE
cpeacTBa /1Jisl OLeHUBAHUS

9JIEMEHTHI TEXHUYECKUX
00BEKTOB, CUCTEM U
TEXHOJIOTHYECKUX
MPOIECCOB C YYETOM
YKOHOMMYECKHX,
9KOJIOTHYECKHUX,
COLMAJILHBIX
OrpaHUYCHUN

MIPH PEIIEHUH TTOCTaBICHHOM
3a7a41

3-1 - Onucathb obaacTH
(byHIaMEHTAIBHBIX,
OOIIENHKEHEPHBIX U APYTHX
HayK, OCBOCHHBIX 3a BpeMs
oOy4eHHUs1, 3HAHUS KOTOPBIX
HCTIONB3YIOTCS TIPH pa3paboTKe
3aJaHHBIX DJIEMEHTOB
TEXHUYECKUX 00BEKTOB, CUCTEM U
TEXHOJIOTUYECKHUX MPOIIECCOB C
y4E€TOM DKOHOMHUYECKHUX,
HKOJIOTHYECKHX, COI[UAIbHBIX
OTpaHUYCHUN

3-2 - 37105XUTh OCHOBHBIC
MPUHIUIIBI Pa3pabOTKH
HJICMEHTOB TEXHUYCCKHX

KOMITETEHIHH o0y4eHus1 (MHIMKATOPHI) AOCTHIKEHUS pe3yabTara
00y4eHHs 0 TUCHHUILINHE
1 2 3
OIIK-4 -Cnocoben -1 - ITposBisTs Jlomaminsis pabora
paspabaThIBaTh CaMOCTOSITENILHOCTh U TBOpUecTBO | KoHTponbHas pabota

[IpakTyeckue/ceMruHapCKUe
3AHATHUS
DK3aMeH




00BEKTOB, CUCTEM U
TEXHOJIOTHYECKHUX MPOIECCOB

3-3 - XapakTepu3oBaTh poJb
SKOHOMHUYECKHX, IKOJIOTHICCKHUX,
COIMATILHBIX OTPAHUYCHHH B
pa3palboTKe 2JIEMEHTOB
TEXHHUUYECKUX 00HEKTOB, CUCTEM H
TEXHOJIOTHYECKHUX MPOIECCOB
I[1-1 - Bemonauts pazpaboTky
3aJJaHHOTO AJIEMEHTa
TEXHUUYECKUX 0OBEKTOB, CUCTEM H
TEXHOJIOTHYECKHUX MPOIIECCOB C
Y4ETOM SKOHOMHUYECKUX,
9KOJIOTUYECKHX, COITHATBHBIX
OTpaHUYECHUN

V-1 - OueHuTEs B3aMOCBS3b
pa3zpabaThIBaEMOro 3JIEMEHTA C
TEXHUYECKUM 00BEKTOM,
CUCTEMOM WJIM TEXHOJIOTHYECKUM
MPOLIECCOM B LIETIOM

V¥-2 - O6ocHOBaTH
11eJIeCO00Pa3HOCTh
MPEI0KEHHOTO BapHaHTa
pa3pabOTKH dJIeMEHTa
TEXHUYECKOTO 00BEKTa, CUCTEMBI
WJTM TEXHOJIOTHYECKOTO TIpoIiecca
C YU4€TOM IKOHOMHUYECKUX,
HKOJIOTUYECKUX, COITMATBHBIX
OTpaHUYECHUN

V-3 - Ucnonw30Bath
UH(GOPMAIMOHHBIE TEXHOJIOTUN
JUTSL MOJICTTUPOBAHMS, pacueTa 1
MPOEKTUPOBAHUS PJIEMEHTA
TEXHUYECKOTO 00BEKTa, CUCTEMBI
WM TEXHOJIOTHYECKOro mporecca

OIIK-7 -Cniocoben
AKCILTyaTUPOBATh
TEXHOJIOTHYECKOe
obopyoBaHue,
BBIMOJIHATH
TEXHOJIOTUIECKUE
orieparu,
KOHTPOJIMPOBATH
KOJIMYECTBEHHBIC U
Ka4eCTBEHHbBIC
MOKa3aTeNH
MOJy4aeMoit
TIPOJIyKLIHH,
MOKAa3aTeJ M SHEPro- U
pecypcoahdexTuBHOCT
Y TIPOU3BOICTBEHHOTO

-1 - YMeHue KoOHLIEHTpUPOBaTh
BHHUMaHHUE Ha pean3aluu
IIOPYYEHHOTO
IIPOM3BOJICTBEHHOIO IIpoliecca,
yMeHue Opathb Ha ceds
OTBETCTBEHHOCTb 32 Pe3yJbTaT
3-2 - V3105%KNUTh HayYHbIE OCHOBBI
TEXHOJIOTMUECKUX Oleparuii

3-4 - IlepeuncanTh OCHOBHbBIE
MOKa3aTeJN SHEPTO U
pecypcodhHeKTUBHOCTH
MIPOU3BOJICTBEHHOMN AESITEIbHOCTU
I1-1 - IlopnepxuBaTh B mporecce
IIPOU3BOACTBEHHOMN
HKCIUTyaTaIlMH 33JaHHbIE PEKUMBI
TEXHOJIOTUYECKUX OTIepaIiii 1

JlaGopaTopHble 3aHATUS
Jlekuun
[TpakTHyeckue/ceMUHApCKHUE
3aHSATHUS

OK3aMeH




LMKJIa U IPOJIYKTa, napameTpbl padboThI

OCYIICCTBIIAATH l[CO6XO,Jl/l MOT'O 060py,1013auml,
METPOJIOTUYECKOE o0ecIeunBaoIIne

olecrieueHue IPOU3BOAUTCIIBHOCTD U Ka4CCTBO
MPOU3BOJICTBEHHOM MOJIy4aeMou POyKIUn
ACATCIIBHOCTH [1-2 - PaccunThIBaTL MOKA3aTEIIN

pecypco- u
3HEeprodHeKTUBHOCTH
MPOU3BOJICTBEHHOTO IIUKJIA U
IpPOAYKTa

V-1 - Onpenensats HEOOX0IUMOE
TCXHOJIOTNYCCKOEC 060pyu03almc
IS BBITIOJTHEHHSI
TEXHOJIOTNMYCCKUX Ol[CpaLlHﬁ
V-5 - OuenuBarh ¢
HCIIOJIb30BAaHUEM MTOKa3aTelIeH
9HEpro- u
pecypcoddheKTUBHOCTH
napaMeTpbl IPOU3BOACTBEHHOTO
OUKJIa U TIPOAYKTA U
AHAJIM3UPOBATb OTKIIOHCHUSA

3. HPOLHEAYPBI KOHTPOJISI U OUEHUBAHUSA PE3YJIBTATOB OBYYEHUS B
PAMKAX TEKYHIEX M TIPOMEXYTOYHOH ATTECTAIIAUM 11O
JNCHUIIVIMHE MOAYJA B  BAJBHO-PEUTHHIOBOW CHUCTEME
(TEXHOJIOI'MYECKAS KAPTA BPC)

3.1. IIpouenypsl TeKylel U NPOMEKYTOYHON ATTECTANMH 10 JUCHHUILIUHE

1. Jlekuun: ko3gpuuueHT 3HAYMMOCTH COBOKYITHBIX Pe3y/IbTATOB JEKIIMOHHBIX 3aHATHI

—0.60
Texymas arrecTanus Ha JEeKIUAX Cpoku — | Makcumaib
ceMecTp, | Hasl OlleHKAa
yuyeOHast B 0aJsiax
Hees
QoMauiHssL paboma 5,17 50
KOHMPOAbHAs padoma 5,17 50

BecoBoii K03 (pULHEHT 3HAYMMOCTH Pe3yJIbTATOB TeKYLIel aTTecTauum no Jekuuam — .50

HpOMe)KyTO‘lHaﬂ arrecranus 1o JeKIUuAM — SK3aMeH
BecoBoii K03 GUIHEHT 3HAYUMOCTH Pe3yJIbTATOB MPOMEKYTOYHOM ATTECTALMH 110 JEeKIUAM
—0.50

2. lIpakTH4yeckne/ceMUHAPCKHE 3aHATHS: KOO(PPUIIMEHT 3HAYMMOCTH COBOKYITHBIX
Pe3y/1bTATOB NPAKTHYECKHX/CEMMHAPCKHUX 3aHsATHii — (.2

Texkymas arrecTauus HA NPAKTHYECKUX/CEMUHAPCKUX Cpokn — | Makcumainb

3aHATHAX ceMecTp, | Hasl OLleHKa
yueOHast B 0aJs1ax
HeJeJIs

Pewenue npakmuyeckux 3aoay 5,17 100

BecoBoii kK03 ¢UIMEHT 3HAYUMOCTH Pe3yJIbTATOB TeKYyIlel aTTecTAluu 110
NPaKTHYECKUM/CEMUHAPCKUM 3aHATUSAM— |




IIpome:xxyTouHasi aTTecTAlUS M0 MPAKTUYECKUM/CEMUHAPCKUM 3aHATHAM—HET
BecoBoii kK03 (puHeHT 3HAYNMOCTH Pe3yJIbTATOB MPOMEKYTOUYHOM ATTECTAIUM 10
NPAKTHYECKUM/CEMUHAPCKUM 3aHATHAM— He 1PeIyCMOTPEeHO

3. JlabopaTopHbIe 3aHATUSA: KO3 PUIHEHT 3HAYMMOCTH COBOKYIIHBIX Pe3y/IbTaTOB
J1a00paTOpPHBIX 3aHsaATHI —().2

Texymas arrecTanus Ha Ja0OPATOPHBIX 3AHATHSX Cpoku — | Makcumaib
ceMecTp, | Has OLlEHKA
yueOHast B 0aJsiax

HeeJIs

8bINOJIHEHUE IADOPAMOPHBLIX PAOOM 5,17 40

3QUUMa 0m4emos no 1ab0pamopHsbiM pabomam 5,17 20

Teopemuueckuil onpoc no meme 1ab0pamopHsbixX padom 5,17 40

BecoBoii k03¢ (puIIHEHT 3HAYMMOCTH Pe3yJIbTATOB TEKYyIlell aTTeCTAlNH 110 JIa00PATOPHBIM
3anaTusaMm -1.00

IIpomexyToyHas aTTecCTANMA 110 JIA0OPATOPHBLIM 3aAHATHAM —HET
BecoBoii K03 GUIHMEHT 3HAYUMOCTH Pe3yJIbTATOB MIPOMEKYTOYHOMN ATTECTALHMHU 110
JgaboparopHbiM 3auaTusM — (.00

4. OnjaaiiH-3aHATHA: KO3(P(PUIHEHT 3HAYMMOCTH COBOKYIIHBIX Pe3y/1bTATOB OHJIAH-3aHATHIH
—He MpeyCMOTPEHO

Texyuiasi aTTecTalus Ha OHJIAH-3aHATHAX Cpoxun — | Makcumajiab
ceMecTp, | Has OleHKAa
yueOHasi | B 6ajiax

HeeJst

BecoBoii kK03 GHUIHEHT 3HAYUMOCTH Pe3YJIbTATOB TEKYIIEeH ATTeCTAllUH 110 OHJIAWH-
3aHATHAM -He [IPe1YCMOTPEeHO

I[IpomeskyTOYHAS aTTECTALMSA 110 OHIAWH-3aHATUAM —HEeT
BecoBoii kK03 (puHEeHT 3HAYMMOCTH Pe3YJIbTATOB POMEKYTOUYHOM ATTECTAIUM 110 OHJIANH-
3AHATHAM — HE IPEeayCMOTPeHo

3.2. [lpouenypsl TeKyuleid ¥ NPOMEeKYTOUHOM aTTECTALMU KYPCOBOH padoThl/MPoeKTa

Texkymasi arrectauusi BbINOJHEHUS KYPCOBOii Cpoxku — cemectp, | MakcumajgbHast
padoThI/IpoeKTa yuyeOHasi HeJleJisl | OIleHKAa B fajljiax

BecoBoii ko3¢ punmeHT Tekylel aTTecTalluM BHINOJHEHUS] KYPCOBOH padoThl/MpoeKTa— He
Nnpea1ycCMOTPEHO

BecoBoii K03 GUUHMEHT NPOMEKYTOYHON ATTECTALMHU BbINOJHEHHA KYPCOBOH
PadoThI/MPOCKTA— 3AIMTBI — HE NPEIYCMOTPEHO

4. KPUTEPUM U YPOBHU OLEHUBAHMS PE3VJILTATOB OBYUEHUS MO
JUCLMILIMHE MOIY.JISI

4.1. B pamkax bPC npumensitorcs yTBep:kIeHHbIE Ha KaQenape/MHCTUTYTe KpUTEpUH (IIPU3HAKH )
OLIEHUBAHMS JOCTHKEHUH CTYAEHTOB MO JAUCLUILIUHE MOy (Talia. 4) B paMKax KOHTPOJIbHO-
OLICHOYHBIX MEpONPUATUN Ha COOTBETCTBHUE YyKa3aHHbIM B Tabin.l pe3ynpraTtam oOyudeHUs
(MHIUKaTOpaM).

Tabnuna 4
Kpurepuu oneHuBaHus y4eOHbIX JOCTHKEHUH 00y4aOIIUXCS

PesyabTarhl Kpurtepun oneHnBaHusi y4eOHBIX JOCTH:KeHHUI, 00y4aromuxcs Ha
o0yuyeHus COOTBETCTBHE pe3yJIbTaTaM 00y4YeHHUsi/ MHAUKATOpaM




3HaHusA CryneHT IeMOHCTPHUPYET 3HAHUS U IOHUMaHKE B 00J1aCTH U3YUYEHHUS Ha
YPOBHE YKa3aHHBIX MHIUKATOPOB W HEOOXOAMMBIE ISl MPOIOJKECHUS
o0y4YeHHMs W/MIM BBIOJHEHUS TPYIOBBIX (YHKIMH U JEHCTBHIA,
CBSI3aHHBIX C MPO(ECCHOHANBHON IS TETBHOCTBIO.

Ymenus CryneHT MOXET MPUMEHSATh CBOU 3HAHUS U MMOHMMaHUE B KOHTEKCTaX,

IIPE/ICTABICHHBIX B OLICHOYHBIX 3aJIaHUAX, JIEMOHCTPUPYET OCBOEHUE
YMEHHI Ha ypOBHE YKa3aHHBIX WHAUKATOPOB U HEOOXOTUMBIX IS
OPOAODKEHUS OOyUYEHUS W/WIW BBIIOJHEHUS TPYJIOBBIX (PYHKUMNA U
JICHCTBHI, CBSI3aHHBIX C MPO(EeCCHOHATBHOM JIeATEIHHOCTBIO.

OnbIT /BiIafgeHue

CTyeHT AEMOHCTPUPYET OMBIT B OOJACTH M3Y4YEHUS HAa YpOBHE
yYKa3aHHBIX WHIUKATOPOB.

Jpyrue pe3ynbTaThl

CTyAeHT AeMOHCTPUPYET OTBETCTBEHHOCTh B OCBOCHHH PE3YJIbTAaTOB
00y4YeHHs Ha YPOBHE 3aIITAHUPOBAHHBIX HHIHKATOPOB.
CtyneHT cnocoOeH BBIHOCUTH CYXKIEHUS, JeJaTh
(hopMyITHpPOBATh BEIBOJIBI B 00JIACTH U3YyYCHUS.

CTyaeHT MOXKeT coo0IIaTh MPETNoAaBaTeNto U KOJUIETaM CBOETO YPOBHS
COOCTBEHHOE TOHUMAHHUE U YMEHHS B 00JIACTH U3YYCHHUSI.

OL€CHKU U

4.2 JIns OLleHUBaHMsI YPOBHS BBINIOJIHEHUS! KpUTEpHUEB (YPOBHS JOCTHKEHHM 00ydaromuxcs npu
MIPOBEJICHNU KOHTPOJIEHO-OIIEHOYHBIX MEPONPHUATHI IO TUCHUIUTMHE MOIYJS) HCIIONB3YeTCS
yHHUBEpcaabHas mKana (Tadim. 5).

Tabmuua 5

Ikaya oueHUBaHUS JOCTHKEHHUS Pe3yJIbTATOB 00y4YeHUs1 (MHAUKATOPOB) M0 YPOBHAM

XapakTepucTHKA YPOBHEH TOCTHKEHHUS Pe3Y/JIbTATOB 00y4eHNs (MHANKATOPOB)
Ne Conep:xaHue ypoBHS IIkajia onieHUBAHUSA
n/n BBbINOJIHEHUs] KPUTEPHUS Tpaauunonnas KauecTBenHasn
OlleHUBAHUS Pe3yJIbTATOB XapaKTepUCTHKA YPOBHS XapaKTepucTH
o00y4eHHs Ka YpOBHS
(BBIMOJITHEHHOE OLIEHOYHOE
3aJaHue)
1. Pe3ynbrarel oOydeHwmst OTnu4HO 3adTeHo Bricokwuii (B)
(MHIUKATOPBI) TOCTUTHYTHI B (80-100 6ammoB)
IOJIHOM 00beMe, 3aMEUaHUll HET
2. PesynbraTsl 00y4deHus Xopouio Cpennuii (C)
(MHAMKATOPHI) B IIETIOM (60-79 6annon)
JOCTUTHYTBI, UMEIOTCSI 3aMEYaHHSI,
KOTOpBIE HE TPeOyIOT
00513aTeTLHOTO YCTPaHEHUS
3. Pe3ynbrarel oOydeHmst Y 10BIETBOPUTETHLHO [Toporogsrii (IT)
(MHIMKATOpPbI) TOCTUTHYTHI HE B (40-59 6anmnos)
MIOJIHOM Mepe, eCTh 3aMeYaHUs
4. OcBoeHHE pe3yIbTaTOB 00yUYSHUS HeynosnerBopurens He Henocrarounsiit
HE COOTBETCTBYET UHJIUKATOPAM, HO 3a4TEHO (H)
UMEIOTCS CYIIIeCTBeHHBIE OMMMOKN 1 | (MeHee 40 6amion)
3aMevaHus, Tpedyercs 1opaboTka
5. PesynbraT 00y4eHus He JOCTUTHYT, HenocratouyHo CBUIETENBCTB Her pe3ynbrara
3aJlaHue HE BBIIIOIHEHO JUIS OLICHUBAHUS




5. COJEP)KAHUE KOHTPOJIbHO-OUEHOYHBIX MEPONPHUSITUI MO
TUCIUATLITAHE MOTYJISI

5.1. Onucanue ayIUTOPHBIX KOHTPOJbHO-OLEHOYHBIX MEPONPHUATHI MO JAMCHUILINHE
MOy

5.1.1. Jlekuun

CaMocCTOATeIbHOE HW3YYCHHE TEOPETHUECKOTO MaTepuana IO TeMam/pasfenaM JEeKIUui B
COOTBETCTBUHU C cojJiepkaHreM auciuruimabl (1. 1.2. PTIJT)

5.1.2. [IpakTHYecKkre/ceMUHAPCKHE 3AHATHSA
[IpuMepHBII ITIepeyeHb TeEM
1. TexHo-xuMHyeckue pacuyeTsl. BecoBble pacuersl peakuui
2. TexHo-xuMHYECKHE pacyeThl. BecoBble pacueTsl pacTBOPOB
3. TexHO-XUMHUYECKUE pacueTbl. PacyeTsl peakiinii ¢ ra30BbIMU KOMIIOHEHTAMHU
4. TexHo-xuMudeckue pacuersl. [lepexoa oT TBEpABIX U KUAKUX BELIECTB K ra3000pa3HbIM
LMS-nnatdopma — He npeaycMOTpeHa

5.1.3. JlabopaTopHble 3aHATHUS
[TpumepHbIil IEpeueHb TEM
. Kayctudukanus coqoBoro pactsopa
. Kanbunarus rugpokapOboHarta B MCEeBA00KIKEHHOM CII0€
. OGe3BOKMBaHUE ABYXBOJHOTO XJIOPUCTOTO MAarHUs B KUIISIIEM CJI0€
. @IOTAIMOHHBIN MeTO/1 000TaIEHHSI ChIPbSI
. Bosla B XuMH4ECKOM TEXHOJIOTUH
. Tepmuueckoe pa3noKeHne 3BECTHSKA
. [lonyuyeHune ncKyCcCTBEHHOTO KapHAJLIUTA U3 XJIOPMAarHMEBOTO HIEI0Ka

0 1 N L WD

. Karanutnueckuii KpeKuHT HEPTETPOTYKTOB
LMS-nnatdopma — He npeycCMOTpeHa

5.2. Onucanue BHeayAUTOPHBIX KOHTPOJbHO-OLEHOYHBLIX MEPONPHUATHIA M CPeACTB
TeKYLIero KOHTPOJIA M0 JMCUMILIUHE MOTYJIS

PaznoypoBHeBoe (nudhepeHInpOoBaHHOE) 00YUICHHE.
ba3zoBblii

5.2.1. KonrpoJbHas padora

[TpuMmepHBIil IEpeUeHb TEM

1. XapakTrepucTuka XUMHKO-TEXHOJIOTMUYECKUX PEaKIIUIl

2. XapaKkTepucTuKa XMMHUKO-TEXHOJIOTHYECKUX MIPOLIECCOB MO BpeMEHU (TIEPHUOIUYECKUE,
HEIPEPHIBHBIE, TOTYHENPEPHIBHBIC)

3. XapakTepucTKa XUMUKO-TEXHOJIOTHYECKUX MPOLIECCOB MO (Pa30BOMY COCTOSIHUIO
pEeareHToB

4. MaTeMaTH4eCKOE OITFCaHNE MpouecCCOB € IIOMOUIbIO YPABHCHUA IlapMKennepa



5. OcHOBHbIE NTOKA3aTeNId XUMUKO-TEXHOJIOTUYECKHUX MTPOLIECCOB (BBIXO/I, CTENEHb
MpeBpalleHus], pacXoiHbIe KO (DUIIMEHTHI, CKOPOCTh PEAKIIUH, TPOU3BOIUTEIHLHOCTH)
6. XapakTepucTuKa TEXHOJIOTHYECKUX CXEM
7. TexHomornueckas KjaacCU(pUKaIUs XUMUIECKUX PEaKTOPOB
[TpumepHbIe 3a1aHMs
1. Jana cucreMa ¢ XMMHYeCKOI pearinnt

CaCO3pp ——CaO1g +CO;

Cronero has MMeeTca B cHCTeMe?

a)2;6)3:8)4

2. C garMy 12 [epedncIeHHBIX TEPMHHOE MOMEET VIIOTPeDIATECE TePMMH «OTKPEITAA
CHCTEMa»

a) cTalpoHapHad; 0) HecTAlMOHAapHAY; B) [TepHOOIMEecEad | T) HeTpepbEHAT .

3. Jamo ypaBHeH e CHCTEMEI

div[D; gradC; |+B; @AC; +v;1 o

i

T
Ormmure 3TV cCHCTEMY (T.e. VERKNTE EMOBI MMEHOIM WX CA TTOTOKOE M [IPOLIECCOE).

4. Criocobel MOBRIN MM CEOPOCTH TETepOT €HHBIX ITPOLIECCOR.

5. VEasdTe MoKazaTent onpeleleHid T IyvOHHE] MTPoTeEaHMa X MMHKO-TeXHOIO0T FHECKoT O
mpoLiecca

a) BBIX O[] CTEXHOMETPHYECEHIT; 0) BEX O MPaKTIHYECKHIL, B ) CKOPOCTE PEeaLi;

I} CENeKTHBHOCTE 1) CTENeHb MTPEEpaN eHiA.

LMS-mardopma — He mpeaycMOTpeHa

5.2.2. lomamnss padora
IIpuMepHBIii IepeYeHb TEM
. [Tpon3BocTBO Kapbammuma
. [Ipon3BoaCTBO MEHOTO KyIlOpoca
. [TpousBoicTBO HUTPODOCKH
. [IpousBoacTBO Tepmuueckoit GocGOopHON KUCTOTHI
. ITpon3BoicTBO ruApoKapOOHaTa HATPUs U3 paccoia MOBAPEHHOM cosn
. [Tpon3BoCTBO TpUTOPHIA ATFOMUHHS
. IIponsBojicTBO aMModoca U3 pa30aBICHHbBIX MYJIbII

0 N L B W N~

. [Ipon3BosicTBO aMModoca U3 KOHIIEHTPUPOBAHHBIX ITYJIbII

Ne)

. [Ipon3Bo1cTBO OOPHOI KUCIIOTHI

—_
O

. HpOI/I?)BOIICTBO HUTpaTa aMMOHUS

—
—

. npOI/BBOJICTBO HHTpOElMMO(bOCa n3 11J1aBOB

—
\S]

. npOI/ISBOJICTBO TUAPOKCHU A HATPHA

—_
(98]

. [Tpon3BOICTBO CEPHOM KUCIOTHI U3 OTXOSIINX Ta30B IBETHOW METAJLUTYPrUn

._
N

. [IpousBoaCcTBO cynbdara aTrOMUHUS U3 THIPOKCHUIA ATFOMUHHUS

—_
9]

. IIpon3BOACTBO CEpPHOM KUCIOTHI U3 CEPBI

—_
o)

. IIpon3BOACTBO OKCHAA KAJIBIUS

—_
3

. [Ipon3BOCTBO CEPHOM KUCIIOTHI U3 KOJTUETaHA

[
o0

. [Ipon3BoaCTBO 3KCTpaKMOHHON (OCPOPHON KUCIOTHI TUTHIPATHBIM CIIOCOOOM

—
\O

. IIpon3BOACTBO XJIOPOBOJIOPOIHON KUCTIOTHI



20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.

33

35

[Ipou3sBosacTBO cynb(aTa aTIOMUHUSA U3 KAOJIHHA

[Tpou3BoACTBO IKCTPAKIMOHHON (HOCHOPHOIT KUCTOTHI MOTYTHAPATHBIM CLIOCOOOM
[IpousBocTBO TpUNOIUdOCchaTa HATPUS U3 IKCTPAKIUOHHON (HOCPOPHOI KHCITOTHI
[IpousBocTBO XI0pHUAa Kaus TadypruuyeckuM crocoooM

[TpousBoacTBo propuga HaTpus

[Tpon3BOCTBO KaJIbLIMHUPOBAHHOMN CO/BI U3 TMIPOKapOOHATa HATPUS
[Tpon3BOICTBO HUTPOAMMO(DOCKH U3 MJIABOB

[Tpon3BOICTBO aMMHAYHOMN CETUTPHI

[TpounzBoactBo 50 % a30THON KUCIIOTHI

[IpousBoacTBo Tpunonudocharta HaTpUs U3 TEpMHUUECKON (HOoCcHOPHOIM KUCITOTHI
[IpounsBoacTBo aMmMuaka

[IpouzBozacTBO (hrOpoBOAOPOAA M3 (QITFOOPUTOBOTO KOHIIEHTpATA

[TpousBoacTBo GTOPOBOAOPOIHON KUCIOTHI

. IIpon3BoaCTBO OKCHIA XpOMa
34. TIpousBoacTBO TpUdTOPUIA ATFOMUHUS U3 OTXOASIIUX ra30B MPOU3BOACTBA YAOOpEeHU

. HpOI/ISBOI[CTBO TUAPOKCHU A KaJInA

[TpumepHsbIe 3a1aHus

10



IIpunep ogopuneriie c6odHoll MAGIUBI MANEPUATLHOZ0 OATAHCA

CBoaHBIH MaTepHATBHEIH OaTaHC IPOH3BOACTEA HTOPOBOJOPOIHOH KHCIOTE
(Ha YacOBYIO MPOH3BOIHTEIBHOCTE)

TMMPHUXOT PACKOQIO
Crarea nprxopa Kommecteo, T Cramsa pacioma Kommecteo, T
Dak T.21 DK 10,10
B oM uHCTE: B Tom uncae:
CaF; 6.85 HF 3.23
S103 0.18 HS1Fs 0.07
CaCOs 0.10 H504 0.08
Al20s 0.03 H,O 6,72
Fe:Os 0.04
H>O 0.01
CepHaa KHcI0TA 0.63 OTxogamHii ras nocie 5,12
B toMm gnere: a0COpPOLIHH HA OYHCTKY
H,50; 0.15 B Tom uncae:
H>O 0.48 HF 0.03
CO, 0.61
H,O 1,76
N3 2.72
IIpuponneri ras 0,22 IIymzema 65,13
B toMm unerne: HeHTpatH3oBaHHOro ©A
CH4 0.21 B touMm umcae:
N3 0.01 meepoas gaza
CaSOy 1235
CaF; 0.38
$S10, 0.15
CaCOs; 0.10
IIpHMECH H3BECTHAKA 0.04
Heuoxaa gaza
Al(SOy)s 0,10
Fey(SO4)3 0.11
BOIA 51.9
Bosayx 3.55 OTxogamnHii ras co ¢TaIHH 0.33
B Tom uHCTe: HeHTpaTH3alHH
Oa 0.83 B Ttom uncae:
N> 212 CO; 0,30
H,O 0.03
Boxa B CHCTEMY 746
a0copoOITHH
HszpecTHAK 0.83
B Tom uncae:
CaCO4 0.79
IpPHMECH 0.04
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Bomoa ona
IIPHTOTO BIICHHA
H3BECTHAKOBOH
ITYIBITI
Bonoa oma
00 eCIIeUeHHA
COO THOII &HHA
j g
Beeco:

8.40

4341

80,71

Bereco:

80.68

Herg3xa oamanmea 0.04 %.

ITpumep ogoprnerte madauysl Mmen106020 baraxca

Tenmoeoil OanaHe pa3I0kKEHHA AATHTOBOIO KOHIICHTPATA CepHOH KHCIOTOH
IPH TOTyIEHHH 3KC TPAKIHOHHOH dochopHOi KHCTOTE

TIPAXO]] PACXO]]
Crarea mpHxona K, LK %o Ctama pacxona K, LK %o
C AK 150000 | 1 | T IPoyENEmnG 937593 | 56.5
IVIIBIOH
C HiSO4 60 510 | 3.6 i‘ﬂ;?:;f;pﬁé:e‘m 49762 | 3.0
C Tennota, yaoanAaeMmast
o 725 704 | 43.8 | npuEVmTenEEBM 671 368 | 40.5
pEiEEEiBJIE‘HHH OERIIaENEH HeM
Tennosoil adbexT
XHMHUECKHX 256 609 |51.6
IPOLECCOB
Beezo: | 1658 723 | 100 Beezo: | 1658 723 | 100
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Ipustep ohoprtaerua maoauysl pacxodHulx Ko3gguiiexmos

PacxonHele k03¢ GHITHEHTE IPH MO TyUeHHH
SKCTpaKIHOHHOH dhocdopHoH kKucaoTh (Maccoran qomt P05 B kucmote 32.0 % mac.)

No JHAUCHHE PACXOIHOTO Ko3hdHIHEHTA
Hcexoaroe coipbe

Il TEOPETHUECKOT O TIPAKTHIECKOT O

1 | AnaTuTOBEIH KOHIIEHTPAT. T 0.81 0.85

2 | Kymopocaoe macmo (94.0 % mac.). T 0,82 0.84

3 |Boaa. T 0.78 1,24

LMS-mmaTdopma — He mpeycMOTpeHa

5.3. Onucanne KOHTPOJIbHO-OLCHOYHBIX MEPONPHUATHII MPOMEKYTOYHOI0 KOHTPOJIS 110
AUCHMILINHE MOAYJIS

5.3.1. Dx3amen

Crucok mprUMepHBIX BOIIPOCOB

1. TexHOIOTHYECKHE CXEMBI, UX KJIaccu(UKaIHs, TPUMEPHI CXeM KOHKPETHBIX MTPOU3BOICTB

2. XapakTepucTUKa NpUHIMIHANBHBIX cxeM. [I[puHnmunuansaas cxema noinydenus H2SO4

3. [TokazaTenu TEeXHOIOTHYECKOT0 MpoIlecca: pacXoaHble KOO GUIIUEHTHI, BBIXO/I,
CEJIEKTUBHOCTh, MOIIHOCTb, TPOU3BOAUTEIBHOCTh, UHTEHCUBHOCTD U JIP.

4. IlonsiTve cTeneHu npeBpalleHus

5. Bzanmocssase x, @ u ¢ s peakuuii: A—R; A < R

6. XapakTepucTU4eCKOe YpaBHEHNE XUMHUYECKOTO peakTopa

7. 3aKOH COXpaHEHUs MacChl B TOMOI'€HHOM cHCTEME

8. 3aKOH COXpaHEHUsI MacChl B TETEPOT€HHON CUCTEME

9. CiocoObI MHTEHCU(PUKAIIUK MTPOIIECCOB B TETEPOTCHHBIX CHCTEMaX

10. 3aK0H cOXpaHEHUs PHEPTUU B IPOTOYHOM CHCTEME

11. BoiBog ypaBHEHHsI HEPA3pbIBHOCTU MOTOKA. 3aKOHBI COXPAHEHUs B POTOYHOM CUCTEME

12. CpaBaurensHas xapakrepuctuka PUC u PUB

13. Knaccuduxanus 6anancos. CriocoObl pecTaBieHus danancoB. Buibl OanaHcoB.
Cocrasnenue 6anancoB. [IpuunHbl pacxoxaeHus 6anaHcoB

14. 3akOH COXpaHEHHsI SHEPTUH B 3aKPBITON CUCTEME

15. JlocTonHCTBA HEMPEPHIBHBIX MPOIIECCOB

16. I'ereporennsie cuctemsl. [1yTu yBenuyeHus: CKOPOCTH B T€TEPOTEHHOM CUCTEME.
JIumutupyromas ctaaus rnpouecca

17. XapakTepucTuka roMOT€HHBIX MPOLIECCOB

18. 'oMoreHHbie CUCTEMBI, CIIOCOOBI UHTEHCU(PUKALIMU MTPOIIECCOB B TOMOT'€HHBIX CUCTEMAX

19. XapakrepucTuka rOMOI€HHbBIX KaTATUTUUECKUX IporieccoB. CKopocTh 00pa3oBaHUs
IPOAYKTa

20. XapakTepucTHKa FOMOT€HHOTO KaTajau3a
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21. XapakTepucTHKa reTepOreHHOro Katannusza. Pu3nKo-XMMUUYECKUE OCHOBBI FETEPOT€HHOTO
Karanusa. BinsHue noBepXHOCTH KaTalnu3aTopa B FeTEpOr€HHOM KaTallu3e

22. [lonsitue karanusa B XTII. Mexanusm AeiicTBUs KaTajn3aTopa

23. 3aKOHBI COXpaHEHMsI B TIOTOYHOW cucteme. BbIBO/I ypaBHEHUS HEPA3PBIBHOCTH MOTOKA.
VYpaBHenue [lamkenepa

24, XapakTepucTHKa UCTOYHHUKA WA CTOKA

25. XapakTepuCTUKa HEMPEPBIBHBIX IIPOLIECCOB

26. OCHOBHBIE TEXHOJOTHYECKHE MMOKa3aTeu mpoiecca (CKOpOCTh, CTENEHb MPEBPAILICHUS,
BBIXO/T)

27. CeotictBa kt — aktuBHOCTB | T3aXuranus

28. CaotictBa kt — otpaBnsgeMocts. T 3aXHraHUs | HCTUPAEMOCTh, CEIEKTUBHOCTh

29. TexHoNOrM4YeCKUe MOKA3aTeNN KaTAIUTUIECKUX ITPOLECCOB (CKOPOCTH,
IPOU3BOJUTENLHOCTb, BHIXO)

30. CoctaB koHTakTHOM Macchl. CriocoOb! mosrydeHus kt

31. XapakTepucTuKa NepuoIMIeCKUX MPOLECCOB

32. IloHsiTHE TUMUTHUPYIOLIEH CTa UM B reTeporeHHoM nporiecce. CriocoObl MOBBILICHUS
CKOPOCTH B F€TEPOT€HHOM IIpoliecce

33. Bausinue T u p Ha cTeNeHb NMPEBPALIECHUS B SHAOTEPMUUECKUX KaTATUTUYECKUX
nporeccax

34. Biusnue T ¥ p B 3K30TEPMUYECKUX KATATUTHUECKUX MPOLIECCaX

35. TexHOJIOrMYECKHE MTOKA3ATEIN KaTATMTUYECKUX POLECCOB. 3aBUCUMOCTh CTETIEHU
MIPEBPALIEHUS OT TEMIIEPATyPhl U AaBIECHUS

36. CKOpOCTh XUMHUUYECKOHN peakiu, TOPSIA0K XMMUYECKON peakinu

37. Ilotepu. Metozast 60ps0bI ¢ moTepsiMu B X TT1

38. XapakTepHucTuKa ChIpbs U MPOAYKTOB XMMHUECKON TEXHOIOTUU

39. CpasuurenbHas xapakrepuctuka PUB, PMIC u PI1J]

40. Buapl notoka. XapakTepuCTHKA NEPEXOIALIETO TOTOKA. XapaKTEPUCTUKA KOHBEKTUBHOIO
IOTOKA

41. XapakTepuCcTHKa OCHOBHOTO TIOTOKA. XapaKTepucTHka 1u¢dy3HOHHOTO TTOTOKA

42. I'azoo0pazubie BEIOPOCHL. AOCOPOIIMOHHBIE METO/IBI 00E3)KUPUBAHUSI TA3000pa3HBIX
BBEIOPOCOB

43. AnnapaThl XUMHYECKHX IPOU3BOICTB, KaK KJIacCU(PUKAIIMOHHBIN MPU3HAK

44. PeakTop uAeaqbHOTO BBITECHEHHS. XapaKTePUCTUYECKOE YpaBHEHHE

45. TlonsTe XMMHYECKOTO peakTopa. TpeGoBaHusl, MpeabsIBIsIEMbIe K XUMHUUECKUM
peakTopam

46. PeakTop nNepuoaNMUECKOro AeUCTBUS. XapaKTEpUCTUUYECKOE YPaBHEHNE PEAKTOpa
NEPUOANUYECKOT0 AEUCTBUA. XapaKTEPUCTUUECKOE YPAaBHEHUE PEAKTOPA IEPHUOIUUYECKOTO
JIEMCTBUS C IEPEMEHHBIM 00bEMOM PEAKIIMOHHOM CpeJIb

477. PeakTOpbl KOJIOHHOT'O THIA

48. PeakTopbl HENMPEPHIBHOTO JACHCTBHS. XapaKTEPUCTUUECKOE YPABHEHUE PEaKTOpa
CMEIICHUs

49. PeakTopbl-nieun

50. Knaccugukanus peakTopoB 0 KOHCTPYKTUBHBIM 0COOEHHOCTSIM Kopiryca. PeakTopsl-
Kamepbl
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51. Peaktop uneanpHoro cmenienus. [Ipuunnsl Menbieit s¢pdexruBHoctn PHC nepen PHB.

@DaxTopHl, BAUAIOLINE Ha 00BEM peakTopa cMelleHus. Jloka3aTebcTBa paBeHCTBA

3¢ (EeKTUBHOCTH KacKaja peakTOpOB CMEILIEHUSI PEaKTOPY BbITECHEHUS

52. Knaccugukanus peakTopoB 10 PEKUMY JIBUKEHUS peaKIIMOHHOW cpeibl. Kputepuii

BOI[CHHITGI\/'IHB. — KOJIMYCCTBCHHAA XapPAKTCPUCTHUKA PCKHUMA JIBUIKCHUA

LMS-mardopma — He mpeycMOTpeHa

5.4 Copep:xaHue KOHTPOJIbHO-OLEHOYHBIX MEPONPHUATHI 110 HANIPABJICHUAM
BOCIIUTATEIbHOM /1eATeTbHOCTH

Hamnpasnenue Bun Texnonorus KoMreTer1 Pesynbrar KonTpoJubHo-
BOCIIUTATEIbHOW | BOCIMTATEIBHOW | BOCIMTATEIBHOU st BI OLICHOYHbIE
JESITEIbHOCTH JESITEIBHOCTH JESITENIbBHOCTH o0yuyeHus MeponpusiTus
TexHomorus OIIK-4 -1 Homamrass pabora
LeJIeHaIlpaBJIeHHA
(dopMupoBaHus KoHTpoibHas
s pabora ¢
. YBEPEHHOCTH U paboTa
uHpopMaruen
[Ipodeccrnonansu s TOTOBHOCTH K [TpakTueckue/cem
0€ BOCIIUTaHUE CaMOCTOSITENIbHOM MHAPCKHE 3aHITUS
UCIIOJIb30BaHUS B .
YCIICIIHOU DK3aMeH
IIPAKTUYECKUX
po¢eCCUOHAIBH
LEeJsIX

OU 1eSITEIbHOCTHA
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