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1. OBIIUE CBEIEHUSA

VYyeOunas aucuuruinHa «O01mas XuMHIECKast TEXHOIOTHS U3Y9aeTCs B CEAbMOM CEMECTpE.
Kypcogast pabora/KypcoBoii IpoeKT —He MperycMOTpeH(a)

1.1. ®opma npoMeKXKyTOYHOU ATTECTAIUH:

9K3aMCH

1.2. Mecto yuebHo¥ nucuuiuinabl B cTpykrype OITOIT

VYuebnasa aucuumuinHa «O0mas XuMU4YecKast TEXHOJIOTUS OTHOCUTCS K 00s3aTeNbHOM yacTu
IIPOrpaMMBlI.

OcHOBOM Uil  OCBOEHHUS  JMCLUUIUIMHBI  SBJISIOTCS  pe3ysibTaThl  OOydYeHMsl 110
IIPEALIECTBYIOIMM JUCIHUILUINHAM U IPAKTHKAM:

— Maremaruka,

- dusnka

- Heopranuueckas xumus;

- Oprannueckasi Xumus;

- AHanuTthueckas XUMHs;

- dusnyeckas XUMHS;

- Komnonnnas xumus;

- DU3NKO-XUMUYECKUE METOBI aHAIN3A;

- [Iponeccsl n anmapaTbl XMMAYECKON TEXHOJIOTHH;

Pe3ynbraTsl 00y4yeHus 0 yueOHOM JUCIUIUIMHE, UCTIOIB3YIOTCS IPU U3YUYEHHUH CIIETYIOIUX
JUCLHUIIINH Y TIPOXOKICHUS ITPAKTHK:

- [IpousBoacTBeHHas npakTuka. [Ipeniumiomuas npakTuka;

- [IpousBoncTBeHHas npakTuka. HayuHo-uccnenoBarenbckas pabdora.

PesynbraTel ocBOeHHs! y4yeOHOW NUCIMIUIMHBI B JlaJbHEHIIEM OYyIyT HCIHOJIb30BAHbBI MPHU
BBIMIOJTHEHUH BBIITYCKHOW KBaJIM()UKAIIMOHHOM paboThI.

2. IEJMH U ILIAHUPYEMBIE PE3YJIbTATHI OBYUYEHMS 1O
JTUCHUIJIMHE

Lensamu u3yueHus qUCUUIUIMHBL «O0Ias XUMUYecKast TEXHOJIOTHsD) SIBIISIOTCA:

- ¢dbopMHpOBaHHE TOHATHS O XHMHYECKOM IIPOM3BOJICTBE KaK CIOKHOW XHMMHUKO-
texHosorunaeckoint cucreme (XTC);

- OCBOCHHME METOJIOB AHAJIN3a W CHHTE3a XMMHYECKOTO IMPOM3BOJCTBA KaK XWMHKO-
TEXHOJIOTMYECKON CUCTEMBI;

- M3y4YEHHE OCHOB TEOPHUH IPOLECCAa B XUMUYECKOM PEAKTOPE;

- ¢bopMUpOBaHHE TIOHATHS O MAaTeMaTUYeCKOM MOJEIMPOBAaHUM KaK METOe
UCCIICIOBAaHUS ~ XMMHMYECKHX TIPOLIECCOB U  PEaKTOpOB, 00 HepapXU4YecKOH CTPYKType
MaTeMaTHYeCKOW MOJEINH MPOLECCa B XUMUYECKOM PEaKTOpPE;

- 3aKperyieHue OCHOB BbIOOpA U pacuéTa XUMHUYECKUX PEaKTOPOB;

- OCBOEHHE OLEHKH 3((HEKTUBHOCTU XUMUYECKOTO MPOU3BO/ICTBA;

- MOHUMaHWe (UIUKO-XMMHYECKUX OCHOB XHMHKO-TEXHOJIOTMUYECKHUX IPOLIECCOB
(XTII);

- OCBOCHME Ha IpUMEpPE MHOIOTOHHA)KHOI'O IPOMBILUIEHHOIO XUMHYECKOIO
IPOM3BOJCTBA  (PU3UKO-XMMHUYECKMX UM TEXHOJOIMUECKHMX acCIEeKTOB aHajlu3a IpPOLECCOB
XUMHYECKOI0 IIPOU3BOJICTBA, BOIPOCOB opranuzanuu XTII;



- pa3BuTHE

IIO3HaBaTCJIIbHBIX

HUHTEPECOB,

HHTCIUICKTYAJIbHBIX W  TBOPYCCKUX

Croco0HOCTEH 00yUaroIMXCs B IPOLECCE U3YyUSHHSI JUCLIUIUINHBL,

- IPUOOpPETEHUE COBPEMEHHBIX HAay4HbIX B3IJI0B M uAeH B Xoxe paloThl C
pasIMYHBIMU UCTOYHUKAMU UH(POPMALIUY;

- (dopmMHpoBaHKE y 00y4arOLIMXCsl KOMIETEHLUH, YCTaHOBIEHHBIX 00pa30BaTeNIbHOM
nporpammoii B coorserctBuu ¢ @I'OC BO no naHHO# TUCHUIUIMHE.

PesynbraToM 00ydeHus mo y4eOHON AMCLUIUIMHE SIBISETCA OBJaJEeHUE OOydaroIMMUCS
3HaHUSIMM, YMEHMSIMHM, HABbIKAMU M OIIBITOM JEATEIbHOCTH, XapaKTEPU3YIOIHUMHU IIPOLECC
(GopMHpOBaHUSA KOMIETEHIMH U 00ECIeYMBAIOLMMH JOCTH)KEHUE IIJIAHUPYEMBIX pe3yJbTaToB
OCBOEHUS yU4E€OHON JUCLMILINHBIL.

2.1.

CDOpMI/IpyeMBIe KOMIICTCHIIUH, HHIAUKATOPbI JOCTUKCHUA KOMHCTeHHHﬁ,

COOTHECEHHBIE C IJITAHUPYEMBIMH pe3yJibTaTaMu 00yUYEHUS M0 AUCIUTIIIUHE!

Koa 1 HamMeHOBaHHe

KO}J U HAMMCHOBAaHHE

Ilnanupyemble pe3yJabTaThl 00yUeHUsA

IIpOLIECCa, UCII0IB30BATh
TEXHUYECKUE CPEACTBA
JUTSL KOHTPOJIA
apaMeTpoB
TEXHOJIOTHYECKOro
IpoLEcca, CBOMCTB CHIPbS
1 FOTOBOM NPOAYKIIUH,
OCYIIECTBIIATh H3MEHEHUE
apaMeTpoB
TEXHOJIOTHYECKOTO
Tporiecca npu U3MEHEHUHU
CBOICTB CBIpbA

anmaparoB JUIs pelIeHUs 3a1a4
npohecCHoHaTbHON
JeATEITbHOCTH;

NA-OI1K-4.4
YpasneHue napaMmerpamu
TEXHOJIOTHYECKOI'0 Mpolecca

Ipu NBMCHCHUUN CBOICTB ChIpbA.

HHIAHKaATOpa
KOMIIETEHI MU 0 THCUMILIHHE
JAOCTHKEHHUSI KOMIIETCHIIMH
OIIK-4 N-OIK-4.1 —  TEePEYHCIISACT U XapaKTEePHU3yeT
CrniocobeH obecrnieunBaTh | AHaIM3 OCHOBHBIX MIPOIIECCOB CBIPLEBBIC M DHEPIETUYECKUE PECYPCHI
MPOBEICHUE XUMHUYECKHUX ITPOU3BOACTB U XUMHUYECKOTO Mpou3BoacTna -XI1,
TEXHOJOTHYECKOTO NPUHIUIIOB 1CUCTBUS — onucbiBaeT XII kak cnoxHy0

XUMUKO-TEXHOJIOTHYECKYIO CHUCTEMY -
XTC, ero uepapXudyecKkyro CTpyKTypy,
aneMeHTH U cBsizu X TC, o0opyaoBaHue;
—  TepeYrCIsIeT U XapaKTepu3yeT
OCHOBHBIE PEAKLIMOHHBIE TTPOLIECCHI U
PEaKTOphl XMMUYECKOH TEXHOJIOTUH;

—  IPOBOAMT Pacu&Thl paCXOTHBIX

KO3 GHUITUCHTOB UCXOIHOTO ChIPhS,
NOHUMAET MaTepualbHble OalaHCHhI;

—  TIPOBOJUT KMHETHYECKHE U
TepMoarHaMuueckue pacuérol XT1I;

—  -000CHOBBIBaeT BEIOOD
TEXHOJIOTHUYECKHX CXEM, TIPOLIECCOB U
anmaparoB OTJIENIbHBIX CTaJIUi Ha IPHUMEpPe
MHOTOTOHHaKHOT'O XUMHYECKOTO
MIPOU3BOJCTBA (CEPHOI KHCIIOTHI) C Y4ETOM
ero aHepropecypco3pHeKTUBHOCTH;

—  3HaeT W UCIOJb3yeT OCHOBHBIE
TEXHOJIOTHYECKHE KPUTEPUHU
addexruBrocTr XTII;

—  TIpOM3BOAMT OOOCHOBAHHBINH BEIOOD
THUIAa XUMUYECKOTO PEAKTOPA;

—  OLIGHHMBAET TEXHOJIOTHUYECKYIO
3((HEeKTUBHOCTh XUMHUYECKUX
MIPOU3BO/ICTB;

—  00OCHOBBIBaeT BHIOODP PaLlMOHAIBHON
TEXHOJIOTHUYECKOH CXEMBbI TIPOU3BOICTBA
KOHKPETHOT'O TPOJYKTa;

—  oueHuBaeT 3QHEKTUBHOCTD
HCHOJIb30BaHHS MaTEPHAIbHBIX PECYPCOB
B XTC, aneprerndeckyro 3pheKTUBHOCTh
1 3(GEeKTUBHOCTH OpraHU3ALIK IpoIecca
B XTC,;




Kox 1 HamMeHOBaHHE
KOMIIeTeHIIHH

Koa n HaumeHoBanme
HHIUKATOpA

JAOCTHXKCHHUH KOMIICTCHIINHN

IInanupyemble pe3yJbTaThbI 00y4eHUs!
10 JMCHHUILINHE

—  PACCUUTHIBAET U JAET OLICHKY
TEXHOJIOTHYECKUM Ioka3ateasam X TII;

- -pacCUUTHIBAET U30TEPMHUUECKUE
OJMHOYHbIE XUMHUECKHE PEAKTOPBI U
KackKaJl peakTOpOB HJI€AJIbHOTO CMEIIEHUSI;
—  BBIOMpaeT ONTHMAaJLHBII
TEMIIepaTyPHBIN PEKUM U OLEHUBAET
CITOCOOBI €T0 peaTH3aIu B
MPOMBIIIUIEHHBIX peaKkTopax.

3. CTPYKTYPA M COJAEP)KAHUE YYEBHOM JUCHUILIUHBI

OO61ast TpyA0EMKOCTh y4eOHOM JUCHUIUIMHBL/MOLYJIs IO y4eOHOMY IJIaHy COCTaBIIsET:

1o 04HOH opMe 00yueHus — 5

3.e. 160 gac.

3.1. Crpykrypa yueOHON AUCIUILIUHBI AJ1 00YUYaIOIMIMUXCS 110 BUIaM 3aHATHMA
(ounas popma 0OyUeHHS)

CtpyKTypa H 00beM TUCUMIINHBI

KonrakTHas ayiuTopHas padora, CamocTosiTeJIbHAsA padoTa
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3.2

CrpykTypa yuyeOHON AUCIUILIMHBI AJis1 00y4aroIMXCs o pa3fenaM U TeMaM JUCIUILIUHGL: (04Has popMa oOydeHHs])

Ilnannpyemblie

Bubl yueOHOH padoThl

(KOHTpOJIMPYyeMbIe) KonTakTHasi padoTa
pe3yJIbTaThi - Bujasl 1 gopMbI KOHTPOJILHBIX
OCBOCHHS: o v = 3 % MepONPUSITHH, 06ecneqp‘l‘nalomne 1(1)
KOJ(BI) 5 HanmenoBanmne pasjeos, TeM, o = g 2 o g :? 5 COBOKYIHOCTH TEKYIIIMH KOHTPOJIb
(hopmupyemoii(bix) ¢opma(b1) IPOMEKYTOUHOM aTTeCTALIMH g 2 = 3 2 % = § yCcHeBaeMoOCTH,
KOMIeTeHnuu(ii) u E“ E = g | E S E 4 ¢opMbI NTPOMEKYTOYHOT0 KOHTPOISA
AR ANODOR g 25 S é = E S é ycIeBaeMoCTH
e & £ | S2 | &g | S%
KOMIIETEHIIUH
CenbMmoii cemecTp
OIIK-4: Paznen |. XuMudyeckoe mpou3BOACTBO H XUMUYECKast X X X X 8
HJI-OIIK-4.1 TEXHOJIOT Ul
NA-OI1K-4.4 Tema 1.1 2 X DOopMBI TEKYIETO KOHTPOJIS
Xummaeckas TexHosorus (XT) kak Hayka. OCHOBHBIC MTOHSITHSI. o pazzaeny |:
Tema 1.2 2 X 1.KOHTpOJIbHAS MIpOBEpKa o
OcCHOBHBIE NOACUCTEMBI U TEXHOJOTHUECKHe KOMIOHEeHThI XI1. nexuonHomy marepuany (BMIIK1)
Tema 1.3. 2 X 2. 3amuTa 1a00paTOPHBIX paboT
TexHonornveckue kputepun 3pdexkruHoctr XTII. 3.BBIMOJIHEHHE VHJUBUyJIBHOTO
Tema 1.4 2 X JoMallHero 3aganus 1
Cocrasiienue marepraibHbix OanancoB XTII.
IIpaktuueckoe 3ansTue Ne 1.1 3 X
Pacuér TeopeTnyeckux U NPaKTUYECKUX PACXOIHBIX
KO3 PHUITUSHTOB UCXOIHOTO ChIPhsI U COCTABJICHUS
MaTepuaibHbIX OaancoB XTI,
[Ipaktnueckoe 3anstre Ne 1.2 3 X
Pacuér cTrenenu npeBpanieHus, BHIX01a MPOIYKTa,
CENIEKTUBHOCTHU, Npou3BoauTesibHOCTH X TTI.
JlabGopaTtopHas paborta Ne 1.1 4 X
Pacuér marepuanpHOro 6ananca TBEpIOQa3zHON peaKkuu
MOJIYYCHUS] CEPHUCTOTO HATPHUSL.
OIIK-4: Pa3nea |1. Xumuyeckne mpouecchbl U peakTopbl X X X X 12 @DOpMBI TEKYILIETO KOHTPOJIS
N/I-OI1K-4.1 Tema 2.1 2 X o pazneny Il:
NJ-OI1K-4.4 Xumuueckuii mpornecc. Kiaccudukariust XMuMIUIecKux 1.KOHTpOJNIbHAS MpOBEpKa mno
IIPOLIECCOB. nexuuoHHoMy Matepuany (BMIIK?2)
Tema 2.2 2 X 2. 3amuTa 1ab0paTopHBIX padoT




Ilnannpyemblie
(KOHTpOJIMPYyeMbIe)
pe3yabTaThl
OCBOEHHSI:

KO/ (bI)
(popmupyemoii(bix)
KoMneTeHuuu(i) n
HHIUKATOPOB
JOCTHKEHUS
KOMIIeTeHIH I

HaunmenoBanue pa3aesioB, TeM;
¢opMma(bl) IPOMEKYTOUHON aTTECTALIMH

Bubl yueOHOH padoThl

KonTakTHasi padoTa

Jlexkuuu, yac

IIpakTH4eckue
3aHATHS, YaC
JlaGopaTopHbie
padoThI, Yac

I[IpakTH4eckasi

moaAroToBKa, 4yac

CamocTosaiTeIbHAS
padora, yac

TepMoMHAMHYECKUE PACYETHI XUMUKO-TEXHOIOTUICSCKUX
IPOLIECCOB.

Tema 2.3
PeakTopbl B XUMHYECKHUX U IPYTHX OTPACIsX
HpOMbIIlIJ'IeHHOCTI/I.

Tema 2.4
MaTteMaTHuecKoe MOICTUPOBAHHE XUMHUECKUX PEAKTOPOB.

Tema 2.5
CpaBaenue 3G (HEeKTHBHOCTH XUMHUYECKHX PEaKTOPOB.

Tema 2.6
OnTUMabHBIN TEMITEPaTyPHbIA PEKUM B TIPOMBIIIICHHBIX
peakTopax.

[TpakTrueckoe 3anstue Ne 2.1
Pacuér paBHOBECHOIO BBIXOJ]a, PABHOBECHO! CTEIICHU
IPEBpALICHUs] 1 PABHOBECHOI'O COCTaBa ra30(ha3HbIX CHCTEM.

IIpaktuueckoe 3ansiTue Ne 2.2
Pacuér knHeTHYECKHUX apaMeTPOB Ha IPUMEPE MeTEPOreHHOU
XUMHUYECKON peaklii B CHCTEME ra3-»KHJIKOCTb.

JlaGoparophast pabora Ne 2.1

W3yyenne KaTaIUTHYECKOTO TPOIEcca B CUCTEME T'a3-)KUIKOCTh
(oxucnenue cynphuTa HATPHUSI KHCIOPOIOM BO3TyXa)
(MOJIETUPYIOIIETr0 IPOLECC ra300YUCTKH).

JlaGoparophast pabora Ne 2.2

W3yyeHne roMOreHHOr0 XUMHUYECKOT0 ITPOIIecca B peakTope
UJICATBHOTO CMEIICHUS! TIEPUOINIECKOTO JAeUCTBHS (OMBUICHUE
STHUJIALIETaTa TUAPOKCUAOM HATPHsI)

Buasl 1 ¢gopmMbl KOHTPOJIBHBIX
MeponpusTHii, 00ecnieYnBaOLIHE 10
COBOKYIHOCTH TeKYIIHii KOHTPOJIb
ycIeBaeMOCTH;
¢opMBI NTPOMEKYTOYHOT0 KOHTPOJISA
ycneBaeMoOCTH

3.BBLIITOJIHEHUE
JIOMAIITHEro 3a1aHus 2

WHAWBHUIYAIEHOTO




Ilnannpyemblie

Bubl yueOHOH padoThl

(KOHTpOJIMPYyeMbIe) KonTakTHasi padoTa
pe3yJIbTaThi - Bujasl 1 gopMbI KOHTPOJILHBIX
OCBOCHHS: o v = 3 % MepONPUSITHH, 06ecneqp‘l‘nalomne 1(1)
KOJ(BI) HanmenoBanne pasjieJios, Tem; o o 2 o g z 5 COBOKYIHOCTH TEKYIIIMH KOHTPOJIb
(popmupyemoii(bix) ¢opMma(bl) IPOMEKYTOUHON aTTECTALIMH g g g = o % = § yCIeBaeMOCTH;
KOMIeTeHnuu(if) u E" E § g | E S E 4 (opMBI NPOMEKYTOYHOT0 KOHTPOIS
MHIMKATOPOB 2 2 g g8 S| 28 ycneBaeMocTH
e & £ | S2 | &g | S%
KOMIIETCHIIMHU
OIIK-4: Paznen |11. Xumuyeckoe npou3BoaCTBO — XUMHUKO- DOpMBI TEKYIIETO KOHTPOJIS
NA-0OI1K-4.1 TexHoJornueckas cucrema (XTC) o pazzaeny Il
NA-OI1K-4.4 Tema 3.1 2 1.KOHTpONBHAsA IPOBEPKa 110
XHUMHUYECKOE MPOU3BOACTBO KAK XUMHUKO-TEXHOJIOTHUECKASI nexuonHomy marepuany (BMIIK3)
cucrema (XTC). 2. 3amuTa 1a00paTopHBIX PaboT
Tema 3.2 2 3. BBITIOJTHEHNE UHANBUAYATBEHOTO
Bunel mogpeneit u anamus XTC. JIOMAIITHETO 3aJaHus 3
Tema 3.3 2
OHEProTexXHOJIOTHUECKHNE CHCTEMBI.
[Mpaktudeckoe 3ansiTre Ne 3.1 3
Hkonorpaduueckue mozxenu XTC
OIIK-4: Paznea V. IlpombllieHHbIe XUMHYECKHE MPOU3BOJACTBA DOopMBI TEKYILIETO KOHTPOJIS
NJI-OI1K-4.1 Tema 4.1 2 o pazneny 1V:
NA-OIIK-4.4 ChIpbe U METOABI TIOTYYESHHUSI CEPHOM KHCIOThI 1. 3amuTa 1abopaTopHBIX padoT
Tema 4.2 2 2.TeKylUi KOHTPOJIb YCBOCHUS MaTepHalia
Br160p onTUManbHOM TEXHOIOTHYECKON CXeMBI IPOU3BOACTBA Ha JICKIHAX
CEpHOI1 KUCIOTHI. BOIpOCH! 3K0JI0THYECKOH U 3. KOHTpPOJBHAas MO pELICHHIO 3aj]ad
MIPOM3BOACTBEHHOM 0€30IaCHOCTH MPOM3BOCTBA. (onmuMmuana mo Kypey)
Tema 4.3 2
TexHonornyeckasi cxema MoJlyu4eHus] CEpHOU KUCIIOTHI U3
Komaenana mo meroay AKJA.
Tema 4.4 2
Cunte3 ammuaka. O0mas naopMarys.
[Ipaktnueckoe 3ansTre Ne 2.1 3
Pacdér 251eKTpOXUMHUIECKIX MTPOIECCOB (IIEKTPOIIH3,
KOppo3usi).




Ilnannpyemblie

Bubl yueOHOH padoThl

(KOHTpOJIMPYyeMbIe) KonTakTHasi padoTa
pe3yJIbTaThi - Bujasl 1 gopMbI KOHTPOJILHBIX
0CBOEHHS: o ° = & % MepoNpHATHI, 00ecriednBaloLIie N0
KOJ(BI) HanmenoBanne pasjieJios, Tem; o = g E o g z 5 COBOKYIHOCTH TeKYIIHii KOHTPOJIb
(popmupyemoii(bix) ¢opMma(bl) IPOMEKYTOUHON aTTECTALIMH g § ¢ = § % = § yCIeBaeMOCTH;
. I q e =)

KomneTeHuuu (i) n = = E 3 3 = g &4 (opMBI IPOMEKYTOYHOTO KOHTPOJIS
HH/IHKATOPOB g == S e 5 = sg ycrneBaeMocTH
AOCTHIKEHHSI ~ =) E = 8 = S &

KOMIIETeHIHi i = = =
Jlaboparopnas padora Ne 4.1 6
[TpompIliuIeHHAS] BOJOTOTOTOBKA (AHAIN3 U YMSITYCHUE BOJIBI)
Jlaboparopnas padora Ne 4.2 6
DIIEKTPONIN3 BOJHOIO PACTBOPA XJIOPUAA HATPUS B
3JIEKTPOJIN3EPE CO CTAJIbHBIM KaTOJI0OM
Jlaboparophas padora Ne 4.3 6
DIIEKTPOXUMHUYECKAs] KOPPO3HsI METAJIIOB
Dx3ameH X X X X 32 DK3aMeH MPOBOAUTCS B TIOTYTECTOBOM
MUCHbMEHHOH opme
HUTOI'O 3a cenbMoii cemecTp 34 18 34 42
HNTOI'O 3a Bech mepuon 34 18 34 42




3.3.  Kparkoe conepxanue yueOHON AUCIUILINHBI
HaunmeHnoBanue pazaeiia u TEMbL
Ne Copnep:xanue pa3gesia (TeMbI)
JUCIUIIINHBI
Pazgen | Pazgen |. Xumuyeckoe Mpon3BOACTBO U XUMUYECKAasI TEXHOJIOTHsI
I
Tema 1.1 | Xumunueckas texnonorus (XT) Xumnueckas Texsonorus (XT) kak Hayka. XMMHUKO-TEXHOJIOTHYECKUIN
Kak Hayka. OCHOBHBIC TTOHSTHSI. nporiecc (XTII) u xummaeckoe IPOU3BOACTBO — CIIOKHBIE XUMHKO-
texHonorudeckue cuctembl (XTC). OcHOBHBIC TTOHITHS CHCTEMHOTO
noaxona. Mepapxudeckas CTpyKTypa XUMHUYECKOTO POU3BOICTBA
(XID).
Tema OCHOBHBIE TOJICUCTEMBI U
19 TeXHOIOMIHCCKHC OCHOBHBIE TIOJICUCTEMbBI XUMUYECKOTO ITPOU3BOICTBA,
coMIoHeHTE XTI OCHOBHBIE€ TEXHOJOTHYECKHE KOMITOHEHTHI XI1.
Tema 1.3 | TexHOoIOrMYECKUE KPUTEPUU Texnonornueckue kputepuu d3pdexruBHoctr XTII: cTenens
s pextruBroctr XTII. MIPEBPALLEHUs], BBIXOJ LIE€JIEBOIO NIPOAYKTA, CEIICKTUBHOCTD, UX
B3aNMOCBA3b U CHOCO6I)I IMMOBLIMICHUS, PACXOAHBIC
K02 PHUITMEHTHI UCXOTHOTO CHIPHSI.
Tema 1.4 | CocraBnenue marepuanbHbelx | CocraBneHune MarepruaibHbix Oananco XTII. Pacuér
oanancos XTII. TEOPETUYECKUX U MPAKTUIECKUX PACXOAHBIX KOAPPHUINEHTOB
HCXOJIHOTO CHIPBSl M COCTAaBIICHHUS MaTePHAIbHBIX 0alIaHCOB
XTII Teopernueckne ¥ MPaKTHICCKHUE MaTEpHATbHbIC OaTaHCHL
Tema 1.5 | DxcmmyaranmonHbIe 1 DKCIUTyaTallMOHHBIE TTOKA3aTENN: HAIKHOCTh M 0€30IT1aCHOCTb,
conanbHble nokaszarenu XII. | 4yBCTBUTENBHOCTD, PETYJINPYEMOCTh U YIIPABIIIEMOCTh
npouecca. CouuanbHbIe TOKA3aTeNn: BO3ACHCTBUE Ha
OKPY>KaloILIyIo cpeny, 0e30macHOCTb 00CITyKUBaHHS, CTEIICHb
MEXaHUu3aluu U aBTOMaTu3aluu.
Paznen | XumuyeckHe MPOLECCHI H PEaKTOPbI
1
Tema 2.1 | Xumudeckuii mpouecc. Xumuueckuit mporecc. Knaccudukarus XuMHIECKUX
Knaccnpukanus XMMIIECKUX | IpolieccoB 1O Pa3HbIM IPHU3HAKaM. | OMOreHHBIIA,
HPOHECCOB. reTeporeHHbIe HeKaTATUTUYECKHE TIPOIIECCHI,
reTeporeHHbIN Katanus. Vcrnonb30Banne 3aKOHOB
XUMHUYECKON KHHETUKHU MPU BEIOOPE TEXHOIOTHUECKOTO
pexxuma XTI (Kunernueckue ypaBHeHus. Bnusinue
koHIeHTpanuu peareHToB (C), Temmneparypsl (T),
KaranuzaTtopa (kat.) Ha ckopocTh XP.)
Tema 2.2 | Tepmoaunamuueckue pacuetsl | TepMoguHaMHUeCKUE pacuyeThl XMMUKO-TEXHOJIOTHYECKUX
XTII MIPOLIECCOB: XUMUYECKOE PABHOBECHE TOMOT€HHBIX U
TeTepOreHHBIX XUMHUYeCKuX peakiuii (XP); Pacuer paBHOBecus
razoazueix XP 1o TepMoanHAMUYECKUM JAaHHBIM (KOHCTaHTa
paBHOBECHS, paBHOBECHASI CTENIEHb MTPEBPAIICHUS,
PaBHOBECHBIH COCTAaB PEAKIIIOHHON CMECH).
Tewma 2.3 | PeakTopbl B XUMHUYECKUX U PeakTopel B XUMHYECKHUX U IPYTUX OTPACIIX
JIPYTHX OTpaCcIsaX MIPOMBIIIIEHHOCTH. THITBI XUMHUYECKUX PEAKTOPOB, OCHOBHBIE
ITPOMBITIJIICHHOCTH. IIPOUECCChI B HUX. CI/ICTeMaTI/ISaHI/ISI IIpoueCCOB B XUMHYCCKOM
peakTope 1o MacmTaly X MPOTEKAHUA, X B3aUMOCBS3b U
nepapxuyeckas CTpyKTypa MaTeMaTHYECKOW MOJIENH MpoIiecca
B peakTope. Kimaccudukanus XuMuiaeckux peaktopos (X
PEAKTOPOB) M PESKUMOB MX pabOThI 110 PA3JIMYHBIM IPU3HAKAM.
Tema 2.4 | MaTeMaTiHdeckoe MaremaTtuueckoe MOICIMPOBAHUE XUMUYECKUX PEAKTOPOB.
MoJenupoBanue Xumudeckux | CTpykTypa 0anaHCOBBIX ypaBHEHHH. MaTemMaTH4eckoe
pEaKkTOpOB.




MOJIETTMPOBAHNE U pacyeT U30TEPMUUECKHUX X PEAKTOPOB C
UJeanbHOU CTPYKTYPOU MOTOKA:
PUC-II, PC-H u PUB.
Tema 2.5 | CpaBHenue 3pPeKTUBHOCTH Cpasuenue ¢ ¢extuBHocTH npotoynbix PUC u PUB.
XUMUYECKUX PEAKTOPOB. Hcnons3oBanue kackana PUC-H. Pacuer kackana PUC-H
anreOpandeckuM, rpadMuecKuM U UTEPALMOHHBIM METOAAMHU.
Tema 2.6 | OnTUMaIBHBIHA OnTHUMaNBHBIA TEMIIEPATYPHBIH PEXKUM U CIIOCOOBI €r0
TEeMIIepPaTypHBIN PEKUM B peann3anny B IPOMBIIIIEHHBIX peakTopax. KoHcTpykiuu
IPOMBIIIEHHBIX PEaKTOpax. MPOMBIIIIEHHBIX PEaKTOPOB AJIsl IPOBEACHUSI TOMOTCHHBIX U
KaTaJIMTHYECKUX IpoueccoB. Beibop Tuna peakropa,
0Cc0OEHHOCTH KOHCTPYKIHH U peKuMa padOThl PEaKTOPOB.
Pasnen | Xumuueckoe Npou3BOICTBO — XUMHUKO-TeXHOJoruveckas cucrema (XTC)
1l
Tema 3.1 | Xumudeckoe npou3BOICTBO XUMHUYECKOE TIPOU3BOCTBO KaK XUMHUKO-TEXHOJIOTUIECKas
Kak XuMHKO-TexHoyiorndeckas | cuctema (XTC), coctaB XTC. Mcnomb30BaHue METOAOB
cuctema (XTC) CHUCTEMHOT0 HccnefoBaHus py pazpadorke XTC. DneMeHTsI
XTC. Texnonornueckue cBsizu aneMeHToB X TC.
Tewma 3.2 | Bunst moneneit XTC. Anann3 | Bugst moneneit XTC. Arammsz XTC - matepuanbHbIA 1
XTC. TEIUIOBOM OaNaHCHI, TOKA3aTe XUMHUIECKOTO TIPOU3BOJICTBA.
Pacuer matepuanbshbeix 6anancos XTC, ¢popma ux
npencrasieHus. OCOOEHHOCTH pacyeTa OalaHCOB B CXEMax C
peuukiioM. TexHomornueckue npuHUUNbI cozaanust XTC:
MIPUHLIMIT HAMJTYYIIETO MCIIOIb30BAHUS ChIPbS, PAIlHOHAIBHOTO
VICIIOJIb30BaHMsI SHEPTHH.
Tema 3.3 | DHEProTeXHOIOTHIECKUE DHeproTexHoJorndeckrne cucteMsl. [IpobmemMsr pa3paboTku u
CHCTEMBI. 9KCIUTyaTallMy arperaroB OONbLIION €TUHUYIHON MOITHOCTH, HX
TexHoc(hepHOI 6e30MacCHOCTH
Paznen | IIpoMbimieHHbIe XUMHYeCKHe MPOU3BOACTBA
v
Tema 4.1 | IIponsBoacTBO cepHOM ChIpbe U METOABI NONTY4YEHUs CEPHOU KHCHOThL. [Tomyuenue
KHCJIOTBI 00YKUTOBOTO Tr'a3a U3 Cephl.
Tema 4.2 | [Tonyuenue oOxkurosoro raza | IloayueHue 00KUTOBOTO ra3a U3 CEPHOI0 KOJIYEIaHa -
W3 CEPHOro KOJIUEIaHa. reTEepOreHHbIN HEeKaTaIMTUYECKUH mipoiiecc B cucreme [-T.
Br16op ontumanbHOM KuHneTrndeckne MoeIH reTepOreHHbIX MPOLIECCOB B CUCTEME
TEXHOJIOTMYECKOU CXEMBI I'-T. KoHTaKkTHOE OKHUCIICHUE THOKCH A cepbl. BbOOp
MIPOM3BOICTBA CEPHOM katanuzaTopa. PaBHoBecue. CKOPOCTh KaTaTMTHYECKOTO
KHCJIOTBHI. okucneHus. ONTUMaTbHBIA TEMIIEPATYPHBIA PEXUM.
Ob6opynoBanue. Bei0op onTuMabHON TEXHOIOTHYECKON CXEMBI
IIPOM3BOJICTBA CEPHOM KUCIIOTHI.
Tema 4.3 | TexHonornveckas cxema TexHonornyeckast cxema MmojydeHus! CEpHON KUCIOTHI U3
MOJTyYEHUs] CEpHOU KUCIIOTHI KoJT4e/laHa [0 METOLy ABOMHOTO KOHTAKTHPOBAHMS U JBOWHON
W3 KOJYEAaHa 1o METOLY adcopOimu (JAKIA). DKOIOTHYHOCTH CXEMBI, BOTIPOCHI
JKJIA. DHEPTOPECYPCOCOEPEIKESHUSI.
Tema 4.4 | Undopmarust o cuaTE3C CuHTe3 aMMHuaKka: KaTaIn3aTophl, PABHOBECUE, KHHETHKA,
aMMHaKa. ONTUMAJILHBIN TeMIepaTypHbIi peskuM. TexHomornueckoe
odopmiieHne cuHTe3a aMmMuaka. MikoHorpaduueckue MoAeu
XTC Ha nmpumepe CHHTE3a aMMHaKa.
3.4. Opranuzamus caMOCTOSTENIbHON PaboThl 00YUaIOIIMXCS

CamocrosiTenpHasi paboTa CTyJIeHTa — O0s3aTelbHas 4acTh 00pa3oBaTEIbHOIO TMpOIecca,
HaIpaBlIeHHAs Ha Pa3BUTHE TOTOBHOCTH K MPOPECCHOHATHHOMY U TMYHOCTHOMY CaMO0Opa30BaHUIo,
Ha NMPOEKTUPOBAHKE JATLHEHIIIET0 00pa30BaTEIHFHOTO MapIIpyTa U MPOPeCcCHOHATBHON Kapbephl.

CamocrosarenbHas paboTa 00y4aronuxcs Mo TUCHMILIMHE OpraHU30BaHa KaK COBOKYITHOCTh
AyJUTOPHBIX W BHEAYJUTOPHBIX 3aHATHH M paboT, 0O0ECIEYMBAIONINX YCIIENTHOE OCBOCHHE
JUCHUITIIUHBI.




10

AynutopHas camocTosiTelIbHasg paboTa 0OydaromMXCsl MO AMCLUMILIMHE BBIMOJHSAETCS Ha
y4eOHBIX 3aHATHUSIX 1107 PYKOBOJCTBOM IIPENOJaBareiii MU IO €ro 3aJaHuio. AyAuTOpHas
camocTosTelbHas paboTa 00y4aromuXCcsl BXOJUT B 001Mil 00beM BPEMEHH, OTBEACHHOTO YUeOHBIM
TUTAHOM Ha ayJAUTOPHYIO padoTy, ¥ pEriiaMEeHTHPYETCS PaCHCAHUEM yIeOHBIX 3aHSATHH.

Bueayauropnas camoctositenbHas pabota oOydaromuxcs — INlaHupyeMas yueOHasi, Hay4HO-
HCCIICIOBATENLCKAs, TPAKTHIECKast paboTa 00yJaronuxcs, BEIMOTHIEMAas BO BHEAYyIUTOPHOE BPEMSI
10 33JaHHUI0 U IPU METOJAMYECKOM PYKOBOJCTBE MpeErnojaBareis, HO 0e3 ero HernocpeACTBEHHOrO
y4acTusl, pacliucaHueM YYeOHBIX 3aHSITHI HE PETJIAMEHTHUPYETCSI.

Bueayauropnas camocrosiTenbHast paboTa 00y4yaronuxcsi BKIIOYaeT B ceOsi:

- IOATOTOBKY K JICKIIUAM, ITPAKTUYCCKUM U J'Ia60paT0pHBIM 3aHATHAM, DK3aMCHY,

- M3y4YeHHe y4eOHbIX MOCOOHIA;
- W3yYEHUE pa3ZeiioB/TeM, HE BBIHOCHMBIX Ha JICKIUM M TPAKTUYCCKHE 3aHATHUS

CaMOCTOSATEIBHO,

- HU3YUYCHUC TCOPCTHUYCCKOI0 MU IMPAKTHUUCCKOIO MarepHajia 10 PCKOMCHIOBAHHBLIM

HUCTOYHHUKAM,

- MIO/ATOTOBKA K BBIIIOJIHEHUIO J1a00paTOPHBIX padOT U OTYETOB 10 HUM;
- BBIITOJIHCHUE JIOMALIHUX 3aJaHuM;
- MOJITOTOBKA K KOHTPOJILHON pab0OTe, KOHTPOJIBHBIM MPOBEPKaAM, K SK3aMEHY;
- IIOATOTOBKA K MPOMEXYTOYHOM aTTECTALlMKU B TEUEHHE CEMECTPA.

CaMmocrosiTenbHass paboTra 0oO0y4aroIIMXCs € ydacTHeM IpernojaBaTens B (opme HHOU
KOHTaKTHOM pabOThl MpeaycMaTpuBaeT TIpPYNIOBYI0 M (WIM) HMHIAMBUAYAIbHYIO pPaboOTy C

00y4aroluMuUCs ¥ BKIOYAET B ceOsl:

- MIPOBEACHUE KOHCYJIBTALMM Tepe]] IK3aMEHOM, 110 HEOOXOAMMOCTH.

[Tepeuenp pasmenoB/Tem/, MOJHOCTBIO WM YAaCTHYHO OTHECEHHBIX HAa CAMOCTOSTENHLHOE
U3YYEHHE C TIOCIEeNYIOIIMM KOHTPOJIEM:

Buasl u popmbl -
HaunmeHoBaHue pasjena KOHTPOJILHBIX é
/TeMBbI JAUCHUIIJINHBI, MepOl’[pl/IﬂTl/Iﬁ §
Ne BbIHOCHUMbIC Ha 33]18]-[1/[5] I CaMOCTOSITEJILHOM paﬁOT])l (y'-ll/IT])lBalOTCﬂ E
CaMOCTOsITeJIbHOE npy npopeieHnn | S
u3yyeHue TeKyIIero 2
KOHTPO0JIs1) ==
Paznen | XHUMHYECKOe BrinosiHeHUE MHIUBHUIYaJIbHOTO Cnaua /131, 9
MIPOU3BOJICTBO U JomarrHero 3anaHus Nel; KonTponbHas
XUMUYIECKaS OdopmieHre U OATOTOBKA K 3aIUTE MpoBepKa
TEXHOJIOT U Jlaboparopnoii pabotsr Nel; (BMIIK1);
Ilonroroska KOHTpoOIbHOU NpoBepKe HA | 3ammra JIP1.
nexuun (BMIIK1)
Pazgen Il Xumuueckue nmpoiiecchl | BoinogHeHre HHANBUYaIbHOTO Cnaua MJ132; 12
U PEaKTOpbI JloMaInIHero 3aaanus No2; KonTposnbHas
OdopmienHne 1 TOATOTOBKA K 3aIUTe MpoBepKa
JlabopaTtopHoii paboTer Ne2-4; (BMIIK2);
[TonroroBka KOHTPOIHHOU TpoBepke Ha | 3ammra JIP Ne2-
nexuyu (BMIIK2) 4.
Pasgea |1l | Xumnueckoe BrlnonHenyre HHAUBUTYAIBHOTO Cpaua UJ133; 9
MPOMU3BOJICTBO KaK JIOMAaITHero 3axanus No2; KonTponbHas
XUMHKO- [ToaroroBka Kk KOHTPOJBHOM MPOBEPKE MpOBEPKa
TEXHOJIOTUYECKas Ha nekiuu (BMIIK3). (BMIIK3);
cucrema (XTC)
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Pazgen IV | IIpoMbiniuieHHBIE OdopmieHne 1 MOATOTOBKA K 3aIUTe 3amura JIP Ne5- | 12
XUMHYECKUE JlaboparopHoit paboTel Ne5-6; 6.
MPOM3BOJICTBA IMogroroBka Kk  koHTposbHOH 1O | KoHTponbHas
peleHnto 3aaa4 (OIUMIIKaAa 0 Kypey) | mo pemenuto
3amaq
(omuMIIHama 1o
Kypcy)
3.5. HpI/IMeHeHI/Ie QJICKTPOHHOI'O 06y‘{eHI/IH, JUCTAHIIMOHHBIX 06p330BaTeJ'IBHI>IX
TEXHOJIOTUI

IIpu peanuzanum mnporpaMMbl Y4YyeOHOM JUCHMIUIMHBI  3JIEKTPOHHOE

JUCTAaHIIMOHHBIC O6p8_30BaTCJ'IbHBIe TCXHOJIOTUH HC IIPUMCHAIOTCA.

o0ydeHue u




4.
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KOMIIETEHIIUM, CUCTEMA M HIKAJIA OHEHUBAHUS

PE3YJIbTATBI OBYUYEHMUA 110 AUCHUIIVIMHE, KPUTEPUU OHEHKH YPOBHA COOPMHUPOBAHHOCTH

4.1. CooTHeceHue IIaHUPYEMBIX Pe3yIbTaTOB 00YUYEHUS C YPOBHIMU CHOPMHUPOBAHHOCTH KOMITETEHIUU(11).
Yposuu Hrorosoe Ouenka B IlokasaTeau ypoBHsi ¢c()OPMUPOBAHHOCTH
copMHUpPOBAHHOCTH KOJIMY€ECTBO NATHOAILHOM — — —
KoMmeTeHHn(-ii) GAILIOR cHCTeMe yﬂnBepca.ﬂbﬂon(-l:lx) Oﬁmeﬂpoq)eCCI/lOHaJIb:{OI/l(-le) IlpO(l)CCCI/IOHaJ]bHOPIS-bIX)
. KOMIIeTeHumu (-it) KOMIIeTCHIM I KoMIeTeHunu(-i)
B 100-6anabHOM 10 pe3yJbTaTaM OLIK-2
cucreme TeKyIeii u VJI-OTIK-4.1
1o pesyJIbTaTam TPOMEKyTOYHOT WJI-OTIK-4.4
TeKyIIei u aTTecTaluH
NMPOMeKYTOUHOMH
aTTeCTAUU
BBICOKHH 85-100 OTIINYHO O06yyarommuiics:
— -[IPOBOJUT 00PaOOTKY W aHAIN3
MOy YEHHBIX
SKCIIEPUMEHTAIBHBIX JTaHHBIX;
— JIaeT pa3BepHYTHIE, MIOJHBIE U
BCPHBIC OTBCTHI HA BOIIPOCHI, B TOM
YUCJIC, JOIIOJIHUTCIIbHBIC
MOBBIILICHHBIH 65-84 XOPOILLO OOyuaromuiicst:
— TPOBOJIUT 00pabOTKY H
aHAJIN3 TTOJTyIEHHBIX
IKCTIEPUMEHTAIBHBIX JTAHHBIX;
OTBET OTPAKAET MOJHOE 3HAHUE
Marepuana, ¢ He3HAUYHTEeIbHBIMU
npobenaMu, A0MyCKaeT
€IMHUYHBIC HETPyOble OITHOKU
0a30BbIil 41 - 64 YIOBJIETBOPUTEIBHO Ob6yuaromuiics:

— TIPOBOAWT 00pabOTKY M aHAIU3
TMOJIYYCHHBIX SKCIIEPUMEHTAIbHBIX
JIaHHBIX;

OTBET OTpPakaeT B IIETIOM
copMHpOBaHHBIE, HO
cozieprkalye He3HaYUTeNbHbIe
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poOEITBI 3HAHUS, TOITYCKAIOTCS
rpyObIe OMMOKY.

HU3KUH 0-40 HEeyJoBJIeTBOpUTeIbHO | OOydaromuiics:

—  JIEMOHCTpPHpPYET (parMeHTapHbIe 3HAHHS TEOPETUYESCKOTO U MPAKTHYECKOr0 MaTepual, I0MyCcKaeT
rpyOble OMMOKH MPH ero U3JI0KESHNH Ha 3aHATHAX U B XO/I¢ IPOMEKYTOUHON aTTeCTalliy;

—  HCIIBITBIBACT CEPbE3HBIC 3aTPYAHEHHUS B IPUMEHEHUH TEOPETHUESCKHX TTOTOKEHHUI MPH PEIICHHN
HPaKTHYCCKHX 33]1a4 MPO(ECCHOHATLHON HAPABICHHOCTH CTAHAAPTHOTO YPOBHS CIIOXKHOCTH, HE
BIIaJieeT HeOOXOIMMBIMH JUISl 3TOTO HABBIKAMH U MIPHEMAMH;

—  BBINOJHSAET 3aJaHUs TOJIBKO 110 00pasily U MO PYKOBOJCTBOM IIPEOIaBaTelIs;

—  OTBeT OTpaKaeT OTCYTCTBUE 3HAHUIA HA 0A30BOM yPOBHE TEOPETUUECKOTO U MPAKTHIECKOT0 MaTepHasa
B 00beMe, He0OXOIMMOM JUTS JaJibHEHIIeH yaeOsl.

S. OIEHOYHBIE CPEJCTBA JJISI TEKYIIETO KOHTPO.JIS YCIIEBAEMOCTH U IIPOMEKYTOYHOM
ATTECTALIUHU, BKJIIOYASA CAMOCTOSATEJBHYIO PABOTY OBYUYAIOIIUXCA

[Ipr mpoBeAEHUU KOHTPOJISI CaAMOCTOSITEIBHON pabOThl O0YYAIOMIMXCS, TEKYIIEro KOHTPOJS M MPOMEXKYTOYHOM aTTeCTalud MO y4eOHOH
aucuuiuinHe «O0Ias XUMUYecKass TEXHOJIOTHUS IMPOBEPSETCS YPOBEHb C(HOPMHUPOBAHHOCTH y OOYYAIOLIMXCS KOMIIETEHIMH M 3arjJaHHPOBaHHBIX
pe3yIbTaTOB OOYYEHUS IO AUCIUILTHHE, YKa3aHHBIX B pas/elie 2 HAaCTOSIIEH MPorpaMMBbl.

5.1. @opMBblI TEKYILEr0 KOHTPOJIS yCIEBAEMOCTH, IPUMEPHI TUTIOBBIX 3aaHUMN!

Ne mnn DopMBbI TEKYIIETO KOHTPOJIS ITpuMepbI TUNIOBBIX 3aJaHUH
1 WHpauBuyanbHble JOMaITHIE 1. CocraBuTh MaTepuaNbHBIN OallaHC MPOW3BOJACTBA 3TaHoNa mpsimoi | OITK-4:
3aaanus 1 o pasneny ruapatanueit stuneHa. CocTaB UCXOIHOM Mmapora3oBoi cMecu: 3TuieH % (00.) — | MJI-OI1K-4.1

60, BomsHOM map % (006.) — 40, crenens npeBpamieHus stuieHa (creneHs | UJI-OIIK-4.4
rugparanmu) X, % - 5. Pacuer Bectw Ha 1T 3taHona. [loGounble peakuun U
JaBJieHHE HE yYUTHIBaTh. (MaT. OajaHC ynpoLeHHbIH) (Bcero 12 BapuaHToB)

2. CocTaBUTh MaTepHajbHBI OayaHC Mpolecca IMOJyUYEHHUS LEICBOro
npoaykTa R, eciu mpou3BOAUTENEHOCTS IO TelieBoMY poaykTy — [1P, kr/cyTku,
CTEIIEHH MPEBPAILEHUS MCXOAHBIX PEareHTOB — Xa U Xp, %. [IpuHATH, YTO AN
MPOBEICHUS NPOLIECCa OKUCIEHUS] BMECTO YUCTOTO KUCIIOPOJAa HCIONb3YeTCs

Bozayx (79% Nz, 21% Oz). IlomydyeHme  yKCYCHOH  KHCJIOTHI:
CaCy+2H,0=Ca(OH)»+CoH>
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Ne mnn

DopMBbl TEKYLIEr0 KOHTPOJIsI

IIpumepbl TUNOBBIX 3aIaAHUM

C,H,+H,0=CH:CHO 2CH3CHO+0,=2CH3COOH

ITP.,kr/cyT. — 50, X4,% - 80, x,% - 98 (Bcero 14 BapuanToB)

3. CocraBuTh MaTepHabHBIA OallaHC HPOM3BOACTBA (opmalibaeruaa
(A%-p1ii  (macc) Bommblii pactBop CH>O) w3 cuHTe3-raza. MOIIHOCTD
mpon3BoAcTBa — N, Kr/4. Beixos1 hopManbaernaa u3 METaHoNIa MIPHHATH PABHBIM
@, %. CocraB Bo3myxa: 79% Nz u 21%0,. Gopmanbaeru Ay MPOU3BOJCTBA
(hopManbAEruIHBIX BOJIOKOH MOIYYaIOT ITyTeM OKUCIICHHSI METaHOJIa TI0 PEaKINH:
2CH30H+O2(Bo3ayx) — 2CH20+2H>0. MertaHon NONMy4alOT U3 CHHTE3-Tasa
(cmeck CO u Hy) B cootBetcTBHH ¢ peakimeit: CO+2 H, — CH30H.

A=30%, N=1500xr/4, ®=90% (Bcero 13 BapuaHTOB)

WnnuBunyanbHble JOMAIIHUE
3aaHus 2 1o pas3lieny

1. PaccumrtaTh KOHCTaHTy paBHOBecus K, cTemeHb npeBparieHus
HACXOJHBIX PEareHTOB X, U ONpPENEIUTh PABHOBECHBII COCTaB ra3oBOM cMecCH,
Bpr&)KCHHI:IfI B MOJIBHBIX OOJIAX, JJIs O6paTI/IMOﬁ PCaKiun KaTaJIUuTUYCCKOIO
JETUPUPOBaHUsl OyTaHa B OYTWJICH B JBYXCTaJUHHOM IPOIECCE MONTY4YCHUS
TUBUHIIIA OyTanueHa) (3a OUH IHKI):

C4H10<_—)C4H8+H2-Q; Ig Kp=7574 - 30500/4,575 T

1 2 3
Pyp: Psp
K=
Pip

VYciioBus IpOBEAEHUS MPOLECCA:

papuaHnT Nel. t=550°C; P=0,1 ar (Bcero 20 BapuaHTOB)

2. Paccuutate KoHcTaHTy paBHOBecusi K, cTemneHb MpeBpamieHus
HACXOJIHBIX PEAreHTOB Xp U ONPEIEIUTh PABHOBECHBIN COCTaB ra30BOM CMECH,
BBIPKEHHBIH B MOJIBHBIX JOJISIX, JUIsl 0OpaTUMOit ra3o(ha3Hoil peaknnuy CHHTe3a
MeTaHoJa (3a OJMH IUKJI):

CO+2H22CH:;0OH+Q
1 2 3
Psp
K=
Pip - Py

3748,7

OIIK-4:
WJI-OTIK-4.1
WJI-OTTK-4.4
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Lg K= — -9,2833 1gT+3,1475-10°T-4,2613-10"T? + + 13,8144
T

YcnoBus npoBeieHHs poIiecca:

papuanT Nel. t=300°C; P=50 ar (Bcero 26 BapHaHTOB)

3. Paccumrate KOHCTaHTy paBHOBecHs K, cCTelneHb IpeBpalleHus
HACXOJHBIX PEareHTOB X, U ONpPEIEIUTh PABHOBECHBII COCTaB ra30BOM CMECH,
BBIpQKCHHBIH B MOJBHBIX JIONSAX, JUII OOpaTMMOW pEakIMd CHUHTE3a STaHOoIa
METOAOM TpsAMOW mapoda3HON KaTaTUTHYECKOH TUApaTallid  JITHUJICHA
(TO60YHBIMU peakIUsIMU MPeHeOpeys) (3a OAMH IUKI):
C2H; + H,O 2 C2Hs0H + Q

1 2 3
Psp
K=
Pip - Pap
2093
Lg K= — - 6,304
T

VYciioBus IpoOBEAEHUS MPOLECCA:

BapuaHnT Nel. t=277°C; P=70 at (Bcero 20 BapraHTOB)

3 NuuBuyanbHbie 10MalIHme 1. PaccunTare rpaguueckuM M UTEpalMOHHBIM MeTonamu yucio | OIK-4:
3a/[aHis 3 10 paszeny PEaKTOpOB MIEATLHOro cMmemmenus B kackage PUC, neob6xomumoe ansa | MA-OIIK-4.1

JOCTMIKEHMS 3aJJaHHOM KOHEYHOM KOHILIEHTpAalMU MCXOJHOI0 peareHra WJI-OlK-4.4

IIpH MIPOTCKaHNN XUMHYECKOH pPC€aKu, KHHCTUKA KOTOpOI\/JI OITMCBhIBACTCA

ypaBHenueM: WT,j=KCj", nnst cnenyromux ycnosuii: K=0,47; Cj,0=1,25
kmonb/M®;  Ti=0,90 c¢; n=1,84; Cjk=0,50 xmoms/m3, E=0,01. (13
BapHaHTOB)

2. Paccuurath rpaduyecKUM U UTEPALMOHHBIM METOJAMH
KOHILEHTPALIMIO peareHTa Ha BBIXOJE M3 IOCIEAHEr0 peakTopa Kackaja
PUC, npu npoTEeKaHMU XUMHYECKOM pEaKIMH, KHUHETHKA KOTOpOM
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onuceiBaetcs ypaBHenueM: WT,j=KCj", mis cnenyronmx ycmoswuii: N=6;
K=2,30; Cj,0=3,17 kmomns/m>; Ti=0,15; n=0,17; E=0,01. (13 BapuanToB)

KoHTposbHas mpoBepka
(BMIIK1) no paznemyl

3aganme Ne 1.

1. Paccuumrtarb TeEOpeTHYECKHME W  MPAKTUYECKUE  PACXOJHBIC
ko3¢ duIueHTsl s mpou3BoAcTBa 1 T mpoaykra C mpu MPOTEKaHUU PEaKIlnu:
A+3B — 2C+]l. Crenenp npeBpalieHus peareHra A cocrapisieT 78%. Ma=78;
MB:30; Mc:25; M];[=96.

2. PaccuuraTh TEOpETHUECKHME W  MPAKTHYECKHE  PACXOIHBIE
kodd¢umentsl s npomsBonacTBa 100 kr mpomaykrta JI mpu mpoTekaHWH
peakmun: 3A+B — 3C+2]1. Crenens paznoxeHus pearenra B coctasmsaer 18%.
MA=20; MB:36; MC:84; M[[=50.

3apanne Ne 2.

1. Paccuumrtarb TeEopeTHUYECKHME W  TNPAKTUYECKUE  PACXOJHBIC
kodpduumentsl st npousBoacTBa 100 kr mpoaykta C mpH NpOTEeKaHUH
peaknuu: 3A+B — 4C+3/1. Crenens npeBpameHus peareara B coctasmset 30%,
BBIXOJI 11esieBOro npoaykta — 60%. Ma=24; Mp=60; Mc=25; M;=56.

2. PaccumraTh TEOpETHYECKHE W  TNPAKTHYECKHE  PAaCXOIHBIE
KO3 PHULIMEHTHI U1 MPOU3BOACTBa 1 K npoaykra [l mpu NpOTEeKaHUK PEaKLUH:
2A+4B — C+2]]. CteneHb OKHCIEHUs POAYKTa cocTaBisieT 17%, B peareHte A
—20% npumeceit Ma=85; Mp=32; M=72; M=25.

OIIK-4:
NJI-OTIK-4.1
WI-OIIK-4.4

KoHTtposnbHas mpoBepka
(BMIIK?2) no pa3neny2

1. CoctaBuTh ypaBHEHUE JJIs ONpPEICIICHUS PABHOBECHON CTENeHU
MIpEeBpaIIeHNs HMCXOAHOTO peareHta A W PaBHOBECHOTO BbIXOjAa Hpoaykra P
raszodasnoii peakiuu 0,5A+1,5B<=>11P+0,5M

2. CocTaBuUTh ypaBHEHHE i ONpPEICIICHHS PABHOBECHOTO COCTaBa
ra3zodasHoii peakiuu A<=>1,5B+0,5P

3. CocraBuTh ypaBHEHHE Ul OINpPEICIIEHUS PAaBHOBECHOTO COCTaBa
razogasnoit peakiun A+B+3C<=>2P+5M

OIIK-4:
WI-OIIK-4.1
WI-OIIK-4.4

KonTponbsHas npoBepka
(BMIIK3) 1o pasmeny 3

1. PaccunTaTh JNIMHY peakTopa HIEaNbHOTO BBITeCHEHHSA L, B KOTOpoMm
MPOTEKAaeT peakius 2-T0 TOpSJKa MPH CISAYIOIUX padovnuX YCIOBUSIX:
KOHCTaHTa ckopocTy peakimu k = 0,12 M3/KMOJIb-CeK; HaYaIbHAas KOHIIEHTPALHS]

OIIK-4:
UJI-OTIK-4.1
W-OIIK-4.4
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Co=1,25kmonb/M%, xoHeunas koHnentpamus Ckx = 0,5 kMonb/M°; nuHElHas
CKOpOCTh ITOTOKa

w = 1,7 M/cex.

2. PaccunraTh 00bEM OIHOrO peaKTopa MACAJIBHOIO CMELICHHS VI Ipu
MPOTEeKaHWU peaknuu 1-ro mopsinka kackane PUC mis ciemyrommx ycioBuiA:
KOHCTaHTa ckopocTy peakiwmu k = 0,25 cek ; nauansnas konnenrparus Co = 3,2
KMOIIb/M°; KoHeuHas KoHueHTpauus Ck = 0,4 kMonbs/M3; 00bEMHas CKOPOCTh
noroka Vc=3,5m%/cex; uncio peakropos N=3.

3. B PUC-H nposoautcs peakuus 2-ro nopsaaka. K = 1 m¥/kmonba, Cao
= 2 kMonb/M, X4 (cTenens npespamenust A) = 90%. OObeMHBIH pacxojl OTOKa
pearenta AYc = 2 m*/4. Onpeenurs 06beM PeakTopa.

KonTponpHas 1o peueHuo 3a1au

10 Kypcy
(omuMmmmaza mo Kypcey)

3aganue Nel

1. 3apaua: Yepes KaTHOHMTOBBIM QHILTP ¢ pabounum oobeMoM 4,2 M3,
paborarommii 6e3 pereHepanuu 64 dYaca, MPOIYCKAET yMAT4aeMyl BOXIYy C
00beMHOM ckopocThio 12 M3/yac. O6mas KeCTKOCTh MCXOAHOH BOABI — 6
MMOJIB/J1, a ymsirdenHoi — 0,11 mmons/n. Ha onpeenieHne BpeMeHHOM )KECTKOCTH
HCXOIHOM BOABI pacxoayercss 12 M pacTBopa COJSIHOM KHUCIOTBL €
koHueHTpareit 0,03 monb/n. 1. Onpenenuts EMKOCTD MOTJIONICHHUS KaTHOHHUTA
(Mons/M®). 2. Onpenenurh BPEMEHHYIO M IOCTOSHHYIO JKECTKOCTH HCXOIHOM
BOJIBI, €CTH 00BEM THTPYEMOI ITPOOBI paBeH 75 MIL.

2. 3apaua: Ilpomecc Mepcepu3aldyl LEJUTIONI03bI MOXKHO BBIPA3HUTh
YpaBHEHUEM pEaKLUu:

[CsH702(OH)3]n + NnNaOH — [CsH702(OH),OH-NaOH]n
M3B.-n162  M.B.—40 M.B. - n-202

B 1t wucxomHo#t mnemmono3bl comepxkutcs 5% Bmarm (H20), 4%
npumeceit, 91% nemmono3sl. 1. PaccuntaTs pacxomnsiii koadduiment 18%-ro
pacTBOpa THAPOKCHAA HATpUA Ha HUCXOAHYIO memtonody. 2. CocraBuUTh
MaTepHalbHBIM OamaHc mpouecca Mepcepuzauuu 1T memnono3sl  18%-piM
pacTBOpPOM €IKOT0 HaTpa.

3. 3amaua: Paccuutarh mnpakTHUYECKMHd pPACXOAHBIA KO3(dHUIHEHT
JKEJIe3HOTO Kojdenana, comepxkamero 84% (Macc.) mUpuTa, IS MOyYeHHus 1T
70%-HOro pactBOpa CEpHOM KHCIOTHL. MaccoBast 0Js1 MPOU3BOJICTBEHHBIX
OTeph cocTaBiseT 7%.

OIIK-4:
WI-OIIK-4.1
WI-OIIK-4.4




18

Ne mnn

DopMBbl TEKYLIEr0 KOHTPOJIsI

IIpumepbl TUNOBBIX 3aIaAHUM

3aganue Ne2

1. 3apmaya: J[lng mnomydeHuss ¢opmanbIerua METWIOBBIH CHOHPT
OKHCIISIETCS. Ha cepeOpsHOM KaTajiu3arope B COOTBETCTBUU C YypPaBHEHUEM
peaknuu CHz+0,50,=CH>0+H>0, xpoMe OCHOBHOH XUMHUYECKON peaKInH, HIyT
moOOYHEIE, B pe3ybTaTe KOTOPBIX 00pa3yrorcs 0,8 KMOIb MOOOYHBIX MPOAYKTOB.
Omnpenenuts CTENEHb NPEBPAIIECHUS METAHOIA, BbIXOJ (opMaiabaeruiga u
HUHTErPAIbHYI0 CEJEKTUBHOCTH Ipolecca Mo (popManbIeTuay, €CId HUCXOTHOE
KOJIMYECTBO METaHoJa — 3,2 KMOJIb, KOTMYECTBO HEOKHCIEHHOTo MeTaHoma — 0,6
KMOJIb, KOJIMYECTBO 00pa3oBaBiierocs popmanpaeruaa — 0,8 KMoJb.

2. 3apaya: B peakTop Ui HOJY4EHHUS] STHIOBOTO CIUPTa METOIOM
OpsSIMOM TUApatanuu nopaeTcs 16,5 monp stuieHa. B peakiuro npu t=29°C un
p=7-10" Ila Bcrynaer 13,2 Monb dTunena. ONpeneauTh CTENeHb NPEBPaLICHHUS
JTUJICHA

3. 3agaya: Onpenenure Maccy aMMHAKa U BO3AyXa, HEOOXOIUMYIO IS
npousBoAcTBa 1T a3oTHOW KucnoTsl. [lpomecc moiaydeHHs a30THOM KHCIIOTHI
MokHO mipenctaBuTh B Bume cxembl: NHz — NO — NO; — HNOaz. Cremnens
MpeBpalleHuss aMMHaKa B OKCHJ a30Ta paBHa 97%, cTemneHb NpEBpaLICHUs
JUOKCH/IA a30Ta B a30THYIO KUCIOTY — 92%, KOHIIEHTpAIMs aMMHaKa B HCXOTHOMN
aMMHaYHO-BO3IyIITHOU cMecH paBHa 11,5% (00.).

3aganue Ne3

1. B npoToYHOM peakTope HaeaIbHOT0 CMEIIEeHHs (anmapar ¢ MeIanKomn)
MIPOXOJUT MPH ITOCTOSIHHOW TeMIlepaType peakuus 2-ro nopsaaka: 2A—R+S, rue
A — ICXOZIHBIN peareHT, R — 1eneBoi mpoIyKT peakiuu, S — MoOOYHBIH MPOAYKT.

CKOpPOCTh peakiMu ONHUCHIBAETCs KuHeTHueckuM ypaBHeHrneM: W g a=2,5 Ca?

HauasnpHas KOHIEHTpALMs UCXOAHOro peareHTa A Ha Bxoze B peaktop Cao=4
KMOJTB/M°.

1. PaccunTath cpeaHee BpeMs NpeObIBaHUS PEareHToB B peakTope Tpuc, KOTOpPOE

HEOOXOIUMO ISl JIOCTIDKEHHS] CTENEeHH IPEBPAlIeHHs WCXOIHOTO peareHra
Xa=80%.
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2. IlpoBecTn cpaBHEHHE CpEIHETO BpeMeHHM MpeObiBaHUS Tpue CO CPEIHUM

BpeMeHeM mnpeObBaHus Tpuc, HEOOXOAMMBIM ISl JOCTIDKEHHUS aHAJOTHYHBIX
pe3yJIbTaTOB TMpH TPOTCKAHUM pPAcCMaTPUBAEMOM peakIMK B PeaKkTope
U7IeaIbHOTO BHITECHEHUSI.

2. B TpyO4aTom peakTope ueanbHOTO BEITCCHEHUS POBOAUTCS PEAKIIUS
2-TO TOps/Ka MPH CICAYIONMUX YCIOBHSIX: KOHCTAHTa CKOpOCTH peakiuu K=I1
M>/KMOJIb-4ac, HauaabHas KOHIEHTpauus ucxoquoro pearenra Co=10 kmons/m>,

JUHENHHast CKOpoCTh MoToka M=50 M/4ac, JymuHa peakropa L=10 m.

1. Onpenenutp cTENEHb NPEBPALLECHUS HCXOJHOTO peareHTa — X.
2. CpaBHUTD MOJyYeHHYIO X CO CTEMEHBIO MPEBPALICHHUS, KOTOPasi MOXKET OBITh

JNOCTUTHyTa Ipu nposeaeHnd peakiuuu B mpoTOYHOM PUC (Tpue =Tpus).

3. B peakTtope wuaeampHOrO BBITECHEHHUS IMPOBOIUTCS PEAKIHS 2-TO
MopsiiKa TpPH CIEAYIONINX VYCIOBHUSX: KOHCTaHTa CKOpocTH peakiun K=1
M°/KMOJIb-Yac, HaYaIbHAas KOHIIEHTpaIus ucxoaunoro peareura Co=10 KMOJIB/M?,
JUHENHHast CKOpoCTh MoToka M=50 M/4ac, ymHa peakropa L=10 m.

1. OnpenenuTh cTENEHb NPEBPALIECHHUS HCXOIHOTO peareHTa — X.

Bonpocs! k 3amure
71a00PaTOPHBIX PadboT

1. OcoOeHHOCTH TEeTEepOTeHHBIX IMpPOLECCOB, WX NPHUMEHEHHE W
BO3MOXXHOCTH B XUMUYECKOUW TEXHOJIOTHH.

2. Jlumutupyromas ctaaus Ipoluecca OKHCICHUs Cynb(uTa HaTpusl, BEIOOP
KaTaju3aTopa npoliecca.

3. Merojuka onpeseneHus 1 paciera IPUMEPHOTO MopsiiKa peakuuu (N) u
s dexktuBHON KOHCTaHTH ckopoctu (K) meTomom momymepuona s
reTepOreHHOro Mpolecca OKHCICHUS CylbpuTra HATpus B Cyibdar
KHCIIOPOJIOM BO3/TyXa.

4. CyTh BecOBOr0o W OO0BEMHO-BOJIOPOJIHOTO METOJOB KOJIMYECTBEHHOM

OLIEHKH KOPPO3HHU.

[Tokazarenn 3¢ ek THBHOCTH TpoIIecca dIEKTPOIH3a.

CpaBHEHHE CTEIIeHEel TTpeBpamieHus dTmianerara u mémoun B PUC-I1.

OnpeneneHne BpeMEHHON U 00IIEeH KECTKOCTH.

MeToabl yMST4eHUs BOJBI.

©ONo O

OIIK-4:
WI-OIIK-4.1
NJI-OI1K-4.4
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5.2. Kpurepuu, nikanabl OLEHUBAHUS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH

HaunmenoBanue
OLIEHOYHOI'0 IIxanbl oeHUBAHUS
(Kggif)f;i?{o- Kpurepum oneHuBaHus
100-6anabHast IIaTubanabHas
OHEHOTHOTO CUCTEeMa cucrema
MeponpHusATH)
VIHAMBH Ly abHbIE PaGora BBITIONHEHA MOTHOCTBIO. Her ommbok B JIOTHUECKUX paccykAeHUAX. Bo3MoxHO 9-12 bannos 5
JoMaITHue 3ajanus 1, | HAIAIHE OJHOM HETOUHOCTH HIIM OIMCKH, HE SBISFOLMECS CICACTBUCM HE3HAHUS HIIN
2,3 HENOHMMaHUs yaeOHoro MaTeprana. OOyJaronuiics ToKa3a MOIHBI 00heM 3HAHUH,
YMEHHUH B OCBOCHUH MPOHICHHBIX TEM U MPHUMEHEHHE UX Ha MPAKTHKE.
Pabora BeINOJIHEHA TOHOCTHIO, HO OOOCHOBAHMIA IIIATOB PEIICHUS HEIOCTATOYHO. 7-8 bannos 4
Jlonymiena ogHa omuOKa WM 1Ba-TPU HEJJ0UETA.
Homymiensr 6omnee oaHO# ommOKy min O6osee ABYX-TPeX HEJT0UETOB. 4-6 bannos 3
Pabora BEIONTHEHA HE MMOTHOCTHIO. JlOMyTIIeHbI TPYOBIe OMIHOKH. 1-3 b6annos 2
Pabota He BbInONHEHA. 0 b6annog
KontponbHas npoBepka | OOy4aronuiicst A6MOHCTPUPYET IPaMOTHOE PEIICHNE BCEX 3a/1a4, UCIIOIb30BaHUE 9 - 12 6annos 5
(BMIIK) o pazaenam MPaBUIIBHBIX METOJIOB PEICHUSI TPU HE3HAYUTENBHBIX BEIYUCIUTEIBHBIX MOTPEITHOCTSIX
1,2,3 (apudmernueckux onrroOKax);
[TpoeMOHCTPHPOBAHO UCTIOIH30BAHUE MTPABMIIBHBIX METOIOB NP PELICHHUH 3a/1a4 IIPH 7 —8 bannos 4
HaJIMYMHU CYIIECTBEHHBIX OMIMOOK B 1-2 U3 HUX.
OOy4aromuiics KCNOJIb3YET BEPHBIE METO/IbI PELICHUS, HO MIPAaBUIIbHBIC OTBETHI B 4 — 6 bannos 3
OOJIBIIMHCTBE CITy4aeB (B TOM YHUCIE H3-32 apU(METHIESCKUX OMHOOK) OTCYTCTBYIOT.
OOyyaronmMcst UCTIOIb30BaHBI HEBEPHBIE METO/IBI PEILICHHUS, OTCYTCTBYIOT BEPHBIE 0 — 3 bannos 2
OTBETHI.
Konrtpobhas 1o OOyu4aronmuiicsi IEMOHCTPUPYET IPaMOTHOE pellieHre BCeX 3aJ1a4, UCIOIb30BaHUE 25— 29 6aos 5
PEeIIeHHIO 33124 MPaBUIIBHBIX METOJIOB M (GOPMYJT JUIsl pElIeHUsI TPH HE3HAYUTELHBIX BEIYUCITUTEIBHBIX
(onmuMmuana mo Kypcy) | NOTpeHHOCTSX (apuMETHUECKUX OMIMOKaX).
[IporeMOHCTPUPOBAHO UCIIOIB30BAHIE MPABUIBHBIX METOAOB U (DOPMYJI IIPH PEILIEHUH 19 —246annoB 4
3a/1a4 TP HATWIUH CYIIECTBEHHBIX OMMUOOK B 1-2 M3 HUX.
OO0yJaromuiicst ICTIONB3yeT BEPHBIE METOIBI PEIIEHHS, HO MPABIIILHBIE OTBETHI B 13 — 18 Gannos 3

OOJIBLIMHCTBE CiIy4aeB (B TOM YHUCIE U3-32 apU(METHUECKUX OIIMOOK) OTCYTCTBYIOT.
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HanmeHoBaHue
OLICHOYHOI0
CpeAcTBa
(KOHTPOJILHO-
OLICHOYHOI 0
MepOonpHusATH)

Kpurepum oneHuBaHus

IIxaabl olleHUBAHUS

100-6ans1pHast
cucremMa

IIaTnéannLHas
cHuCcTEMA

O6y‘la}OHII/IMC$I HCIIOJIb30BaHbl HEBECPHBIC METOABI PCIICHHA, OTCYTCTBYIOT BEPHBIC
OTBCTHI.

0 — 12 oayios

2

3ammTa 1a60paTOPHBIX
pabor 1-6

JlaH moNHBIHA, pa3BEepHYTHIN OTBET HA MMOCTABIEHHBII BOIIPOC (BOMIPOCHI), TOKa3aHa
COBOKYITHOCTh OCO3HAHHBIX 3HaHUH 00 00BEKTE, MPOSBIIAIONMIASACSA B CBOOOTHOM
OINICpHUPOBAHUU IMOHATUAMHU, YMCHHNHU BBIACIUTL IPUIUHHO-CIICACTBCHHLIC CBA3U.
OOyJaromuiics: JTeMOHCTPUPYET TITyOOKHe U IPOYHBIE 3HAHUS MaTepHalia 1o 3aJJaHHBIM
BOTIPOCAM, UCUEPIIBIBAIOIIE U TIOCIIEIOBATENHFHO, TPAMOTHO U JIOTUYECKH CTPOHHO €Tr0
U3JIaraer.

9 - 12 baytoB

5

JlaH ToNHBIN, pa3BepHYTHIA OTBET Ha MOCTABICHHBIN BOIIPOC (BOMPOCHI), TOKa3aHa
COBOKYITHOCTh OCO3HAaHHBIX 3HaHUH 00 00BEKTE, JOKa3aTeIhbHO PACKPHITH OCHOBHBIC
MOJIO’KEHUS AUCUHUILIMHBL; B OTBETE MPOCIEHKNUBAETCS YETKASI CTPYKTYpa, J0THUecKas
MOCJIEA0BATEIbHOCTD, OTPAKAOUIAsl CYITHOCTh PACKPBIBAEMbBIX MTOHATUN, TEOPUH,
sBreHN. OOyJaroIMiAics TBEPIO 3HAST MaTEPHAI IO 3a/IaHHBIM BOTIPOCaM, TPAMOTHO U
MOCJIEIOBATENBHO €r0 U3JIaraeT, HO I0IyCKAET HECYLIECTBEHHbIE HETOYHOCTHU B
ONPEJETICHUSIX.

7 - 8 baiutoB

JlaH Hea0CTaTOYHO MOJHBIA U HEOCTATOYHO PA3BEPHYTHIN O0TBET. Jloruka u
M0CJIE0BATENEHOCTD M3JI0KEHHUS] UMEIOT HapyleHus. JlomyeHsl ommOKy B pacKpbITHH
MOHATHH, ynoTpeOaeHnn TepMuHOB. OOyJaromuiicss He CIOCOOEH CaMOCTOSTEIHHO
BBIICTUTh IPUUNHHO-CJICJICTBEHHBIC CBsI3U. O0yUaromiics criocodeH
KOHKPETH3HPOBaTh 000OIIEHHBIE 3HAHUS TOJIBKO C IOMOLIBIO ITPENoJaBaTes.
Oobyuaromuiicst obnanaet pparMeHTapHBIMH 3HAHMSIMHU 110 TEME KOJUIOKBHYMa, cl1abo
BJIa/IeeT TOHATHUITHBIM anmapaToM, HapyIIaeT MOCIeI0BaTeIbHOCTD B H3I0KEHUN
Marepuaa.

4-6 OamioB

JlaH HeToJIHBIN OTBET, NPEACTABISIOMNN cO00H pa3pO3HEHHBIE 3HAHUS IO TEME BOIIpOCa
C CYILECTBEHHBIMH OIIMOKaMU B onpeneneHusx. [IpucyTcTBy0T pparMeHTapHOCTb,
HEJIOTMYHOCTH M30KeHns1. O0yJalonuiicss He 0CO3HAET CBA3b JaHHOTO MOHATHS,
TEOPHH, SIBIICHUS C IPYTUMH O0BEKTaMU TUCHUIUIMHBL. OTCYTCTBYIOT BBIBOIBI,
KOHKpETH3alMs U 10Ka3aTeNbHOCTh H3JI0KeHus. Peus HerpaMoTHad. JlonoaHUTEIbHbBIE
Y YTOUHSIOUINE BOMPOCH! MPEIOIaBaTENs HE TIPUBOAAT K KOPPEKIIUH OTBETA

0 - 3 bayutoB
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HanmeHoBaHue
OLICHOYHOI0 IIxanbl oeHUBAHUS
(Kggif)f;i?{o- Kpurepum oneHuBaHus
OLEHOMHOTO 100-6anabHast aTudanabuas
CUCTEeMa cucrema
MepOonpHusATH)
oOyuaromerocst He TOJIBKO Ha IMOCTABICHHBIN BONPOC, HO M Ha JPyTUe BOMPOCHI TEMBL.
He mosryueHs! oTBeTHI 10 6a30BBIM BOIIPOCaM AMCIUIIIMHEL. 0 6amoB 0
He npunHuMan ygactust B oJMMITHAIE. 0 6amoB 0
5.3. IIpomexyTouHas aTTecTalys:
®DopMa NPOMeKYTOYHOH THoBbIe KOHTPOJIbHbIE 32IaHUS U MHbIE MATEPUAJIbI DopmupyemMasi KOMIIETeHIHSA
aTTecTanMu AJIsl IPOBe/leHMsI IPOMEKYTOYHOM aTTecTaliu:
DK3aMeH: MPOBOIUTCS B Buaer Nel OI1IK-4:
nuchbMeHHoi Gopme 1. 3aoanue 6 3axpvimoti hopme. WI-0OI1K-4.1

Ecnu B Bosie conmeprkatcs conu: Mg(Cl)2, Ca(HCO3)2 u Mg(HCO3)2, To tipu ee ymsiruennun | UJ1-OT1K-4.4

HN3BECTKOBO-COA0OBBIM CIrocoooM IMPOUCXOJAT XUMUUYCCKUEC pCaKIINU:
1. Ca(HCO3); + Ca(OH), — |2CaCOs + 2H,0
Mg(HCOs3),+ 2 Ca(OH); — |2CaCOs; + Mg(OH)2| + 2H,0
Mg(CI)z + Na;COs — |MgCOs + 2NaCl
2. Ca(HCOs), + CaO — Ca(OH);
Mg(HCOs3), + CaO — MgO + Ca(HCOs):
Mg(CI), + CaCO3; — Mg(HCOs3), + CaCl,
3. Ca(HCO3)2 + Na,CO3; = CaCOs + 2NaHCO3
Mg(HC03)2 + Na,COz— MgC03+ 2NaHCO;
Mg(Cl), + CaO — MgO + CaCl,
4. Ca(HCOs3); + Mg(HCOs), + CaOH — CaMg(OH),; + CO;
Mg(Cl), + NaCO3; — Mg(HCOs3)2 + Na,CO3 + HCI
2. 3ayianue B OTKPHITOH (opme.
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Ecnu ckopocts Xp pu 1aHHOM peKuMe ocyuiecTBieHus rereporeHHoro XTI
MaJa o CpaBHEHHIO cO CKOpocThio auddy3nonnsix ctaauit, To XTIl mpoTekaeT B
........... obnacTu.
3. “Cnenasn’ mexunonoeuuecxas cxema.
HazoBute oTiencHus W ammapathl, BKIIOYCHHBIC B YIPOIIEHHYIO CXEMY COBPEMEHHOTO
MPOM3BOJCTBA CEPHOM KHCIOTHL Ha 0a3e CepHOro KoiuyenaHa IO CHCTEME JBOHHOTO
KOHTaKTUPOBaHuUs 1 ABOHHON abcopOuuu (JIK — IA), 0003HaubTe OCHOBHBIE IIOTOKH.

Bf]/."f -4

4. 3a0aunoco muna.
Ecnu anexkrponusep paboTaer KpyriiocyTouHO, TO Tpu cuiie Toka 15500 A TeopeTnyecku
MOKET OBITh MOJIYYCHO. . ........ THJPOKCH]IA HATPHUS
1. 200 kr
2. 555kr

3. 700 xr
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5.4. Kpurepuu, mKaabl OHEHUBAHUS IPOMEKYTOUYHOM aTTECTAlMN YYEOHON AUCIMILIUHBI:

DopmMa IPOMeKYyTOYHOM

IIIxaabl oleHUBAHUS

aTTecTaluu
Kpurepun onennBanns
HaumeHoBaHHe OLICHOYHOIO 100-6aanbHas IIaTnoannbpHan
CpeﬂCTBa cucrema cucrema
DK3aMeH: 3a BBIMOIHEHHE KAXKJIOTO TECTOBOTO 33/IaHUS HCIIBITYEMOMY BBICTaBISIOTCS | 32 —35 OayuioB 5 91% - 100%
NUChMEHHas MoTyTecToBast popma 6amel. HeoOxommMo yKas3aTh THIT HCIIOIb3YeMOMH IIKAIbl OLCHUBAHUSL. 28— 31 6aLI0B 4 80% - 89%
HomuHanbpHas mkana npe)mo%araeT, 4TO 32 NPABUIILHEIH OTBET g K&KIOMY [ 24 57 Gamios 3 69% - 77%
3aJaHUIO BBICTABJIACTCS OAUH OaJlJl, 3a HECIIPpaBUJIbHbIM — HOJIb.
. JUTH DA, 58 HETP < 0-236amios | 2 | 66% n meHee
COOTBETCTBHU C HOMHHAJIBHOW IIIKAJION, OIIEHUBACTCS BCE 3aJaHUE B IICJIOM, 66%
a He Kakas-11u0o U3 ero yacrei.




5.5.
aTTecTaluu.
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Cucrema olleHMBaHUS PE3YyJIbTATOB TEKYILErO KOHTPOJIS U MPOMEKYTOUHON

OneHka no JUCLMILIMHE BBICTABISETCS 00yUaroneMycs ¢ y4ETOM pe3yJIbTaTOB TEKYLIEeH 1

HpOMeX(YTOHHOﬁ aTTcCTallu.

®opMa KOHTPOJISI 100-6ananHas cucrema [IaTudaanbHas cucrema
Texymuil KOHTPOJIb:
- 3 MHAUBUAYAITBHBIX JOMAITHUX 0 — 12 6autoB 2-5
3aJaHus
- mucbMeHHbIH KoHTpoab (BMIIK 1,2,3) 0 - 12 6amnoB 2-5
- KOHTPOJIbHAs paboTa (OaUMITHAaIa) 0 —29 Gamos 2-5
- 3amuTa 6-TH 1a00paTOPHBIX PadOT 0 —12 6amioB 2-5
[IpoMexyTouHas aTTecTalus 0 - 35 6ammoB OTJIMYHO
OK3aMeH: XOpOIIO
MUChbMEHHas MOJyTecToBas hopma YJIOBJICTBOPHUTEIEHO
Hroro 3a cemectp (OOmIas xumuaeckas 0 - 100 6aymnoB HEYJIOBJIETBOPUTEIHHO
TEXHOJIOTHSI)
OK3aMeH:
MUChbMEHHas MOJyTecToBas hopma

[Tosy4eHHBI COBOKYIIHBIN pe3ysIbTaT KOHBEPTUPYETCS B MATUOAIILHYIO CUCTEMY OLIEHOK B

COOTBCTCTBHUHU C Ta6J'II/II_[CI711

100-6amsbHas cucTemMa nATHOANILHASL CHCTEMA |
IK3aMeH
OTJINYHO
85 — 100 6aynos
XOPpOIIIO
65 — 84 Gaios P
OBJICTBOPHUTEIIHHO
41-64 Gannos A p
0 — 40 6anmoB HEYIOBJIETBOPUTEIHHO

6. OBPA3OBATEJIBHBIE TEXHOJIOT'MA

Peamusamuss  mporpammsl

($1(571474:0)11170,€ O6pa3OBaTeJIBHBIX TEXHOJIOTHIA;

- HpO6J’ICMHa$I JICKIIHA,

- IPYIIIOBBIX TUCKYCCHIA;

- aHaJIN3 CUTYyaluil;

- paz00p KOHKPETHBIX CUTYAIIHH;
— MTOUCK 1 00paboTKa HH(OPMAITUHU C UCTIOJIb30BAaHUEM ceTH IHTEpHET;

- WCITIOJIh30BaHUE HA JICKIIMOHHBIX 3aHATUSAX BUICOMATEPHAJIOB M HATIISAHBIX TIOCOOHIA;
- oOy4eHHue B COTpYAHMYECTBE (KOMaH/HAs, TPYIIOBas padoTa).

IpelycMaTpuBaeT HCIIOJIb30BaHUE B Ipolecce OO0ydYeHUs
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7. INPAKTUYECKASA IIOAI'OTOBKA

[IpakTnueckasi IOArOTOBKA B paMKax y4eOHOW AMCLMILIMHBI PEAIU3yeTcs PU MPOBEAECHUN
MPAKTUUYECKUX 3aHSATUM, Ta00paTOPHBIX PabOT, MpeayCcMaTPUBAIOIINX yYacTHe 00yJaromnXcs B
BBITIOJIHEHUU OT/ACNIBHBIX DJJIEMEHTOB paloT, CBSI3aHHBIX ¢ Oyaymiell mpodeccuoHanbHOM
JIeSITeJIbHOCTBIO.

[IpoBogsTCsl OTHENbHBIE 3aHATHS JIEKUUOHHOIO THIMA, KOTOPBIE IPELyCMAaTPUBAIOT
nepenady y4eOHON MHGOpMaLUU 00ydYarOlIUMCs, KOTOpash HeoOXoauMa i MOCJIEeAYIOIIEro
BBITIOJTHEHUS PAKTUYECKON PabOTHI.

8. OPT'AHU3ALIUA OBPA3OBATEJIBHOI'O TIPOUHECCA JJIs JIMIX C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMU 3I0POBbs

[Ipu oOyyeHHHM JHUI] C OrpaHUYEHHBIMH BO3MOXXHOCTSIMH 37I0POBbsi M HWHBAaJIHJIOB
WCIIOJIB3YIOTCS TMOAXObI, CIIOCOOCTBYIOIIME CO3JaHUI0 0e30apbepHOil 00pa30BaTENBHOU CPEIbI:
TEXHOJOTUH Au(depeHnanuu U UHIUBUIYaIbHOTO OOyuYeHUs, MPUMEHEHHE COOTBETCTBYIOLINX
METOJMK 110 pabdoTe C¢ WHBAIMIAMH, WCIOJIH30BAHUE CPEACTB JUCTAHIIMOHHOTO OOIICHUS,
MPOBEJICHUE JOMOJHUTENbHBIX HHIMBUIYATbHBIX KOHCYJIbTAI[Mi MO H3yYaeMbIM TEOPETUYECKUM
BOIIPOCAaM M TPAKTHYECKUM 3aHATHSM, OKAa3aHHE IMOMOIIM IPH IMOATOTOBKE K IMPOMEXKYTOUYHOMN
aTTeCTallUU.

[Tpu HEOOXOAMMOCTH pabodvasi mporpamMma JUCIUTUTMHBI MOXKET OBITh alanTUpOBaHa s
obecrnieueHns 00pa30BaTEIHLHOTO MpoIlecca JUIaM ¢ OTPaHMYEHHBIMH BO3MOXKHOCTSIMH 37I0POBbS, B
TOM YHUCJIC IS TUCTAHIIHOHHOTO OOYUICHHSI.

Y4yeOHble U KOHTPOJBHO-U3MEPUTENbHBIE MaTepHuaabl NPEACTaBIAIOTCS B (dopMax,
JOCTYIHBIX JIJISl M3yYCHUsSI CTYJCHTAMH C 0COOBIMU 00pa30BaTEIbHBIMH MMOTPEOHOCTSIMHU C YUYETOM
HO30JIOTUYECKUX TPy HHBAJIUIOB!

JUJIs TIOJTOTOBKM K OTBETY HAa MPAKTUYCCKOM 3aHATHHU, CTYJCHTAM C OTpPaHHMYCHHBIMU
BO3MOXXHOCTSIMHU 3JIOPOBBSI CpeIHEE BpPeMsl YBEIUUHBACTCS 10 CPABHEHHUIO CO CPEIHUM BpEMEHEM
MOATOTOBKU OOBIYHOTO CTY/ICHTA.

J71s CTYIEHTOB ¢ MHBAIMIHOCTBIO WU C OTPAaHMYEHHBIMH BO3MOKHOCTSIMU 370POBbs (popma
MIPOBEJICHUS TEKYIICH U TIPOMEKYTOYHOM aTTECTAINN YCTAHABIMBACTCS C YISTOM HHIUBH Y ITbHBIX
NcUXo(U3NUECKUX 0COOeHHOCTEH (YCTHO, MUCHhbMEHHO Ha Oymare, MMCbMEHHO Ha KOMIIBIOTEpE, B
¢dbopMe TeCTUPOBaHUS U T.I1.).

[IpoMexyTodHas aTTecTaus Mo AUCHUUIIMHE MOXET MPOBOAUTHCS B HECKOJIBKO JTaroB B
dopMe pyOEKHOT0 KOHTPOJISI IO 3aBEPIICHUIO HM3YYCHHUS OTACIBHBIX TEM IUCHUIUTHHEBL. [Ipn
HEOOXOJUMOCTU CTYICHTY MPEAOCTaBISIETCS JOMOJHUTEIBHOE BpeMs Ui MOJArOTOBKM OTBETa Ha
3a4eTe WM dK3aMeHe.

Jlyis ocyIiecTBICHHsI TPOIEAYp TEKYIIEro KOHTPOJS YCIEBAaeMOCTH U MPOMEXKYTOYHOU
aTTecTaiid OOYyYaloNmUXCsS CO3JAF0TCS, NMPH HEOOXOIUMOCTH, (OHIBI OICHOYHBIX CPEJICTB,
aJaNTUPOBAHHBIE JJIS JTUI] C OTPAHMYEHHBIMUA BO3MOXXHOCTSIMU 3/I0POBbSI M TIO3BOJISIOIINE OLICHUTH
JOCTIIKEHUE MMM 3alUIAHMPOBAHHBIX B OCHOBHOH 00pa30BaTeNbHOW IMpOTrpamMMe pe3yiIbTaToB
0o0y4eHUs W YPOBEHb CPOPMHUPOBAHHOCTH BCEX KOMIIETEHIUH, 3asBIECHHBIX B 00Opa3oBaTEIbHON
mporpamme.
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MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUTIJIMHBI

XapaKTepI/ICTI/IKa MaTCprUaJIbHO-TCXHUYCCKOI'O obecrneueHUs JUCHHUITIIIMHBI COCTaBJISACTCS B

cootBeTcTBUU ¢ TpeboBanusmu GI'OC BO.

MaTepI/Ia.HBHO-TeXHI/I‘-IeCKOG obecrniecucHue JAUCHUIIIIMHBI TTPU O6y‘-I€HI/II/I C HCIIOJB30BaHHUCM

TpaaAUIIUOHHBIX TEXHOJIOTHI O6y‘IeHI/I$I.

HaumeHoBaHue yueOHBIX ayUTOPHIA,
JadopaTopuii, MACTEPCKUX, OMOIUOTEK,
CIOPT3aJ10B, MOMeIIeHU A5l XPAHEHHUS H
NpoPUIAKTHIECKOTO0 00CTYKHBAHUS YIe0HOTO
000py10BaHUSI U T.II.

OcHaIlleHHOCTDh YU4eOHbIX ayUTOpPHii, 1a00opaTopuii,
MacTepCKHX, OM0JIMO0TEK, CHIOPTUBHBIX 3aJI10B,
TOMeIeHUH 1J151 XpaHEHUA U NPOPUIAKTHIECKOTO
00cTy:KMBaHUS Y4eOHOT0 000pyAOBAHUS U T.II.

119071, r. Mocksa, Jlonckas yauua, gom 39,

cTpoenue 4

ayJIUTOPHH JUTA TIPOBEICHUS 3aHATHI
JIEKIIMOHHOT'O THUIIA

KOMIUIEKT yaeOHOU MeOerw,

TEeXHUYECKHE CPENICTBA OOYUCHUS, CITy)KAIIHE IS
npeACTaBICHUs yaeOHO! HHPOpMauy OONBLION
ayJUTOpHUU:

HOYTOYK;

IPOEKTOP,

9KpaH,

MapKepHasi I0cKa

ayJUTOPHUH IJIsl IPOBEACHUS 3aHATUH
CEeMHMHApPCKOTr0 THIA, TPYMIOBBIX U
WHAUBUIYAIBHBIX KOHCYJIbTAIUH, TEKYILEro
KOHTPOJISI ¥ IPOMEXKYTOUHON aTTECTaLUU

KOMIUIEKT yaeOHOU MeOerw,

TEXHUYECKUE CPEICTBA O0YUCHUS, CITYKAIIUE JUIS
npeACTaBICHUs yaeOHO! HHPOpMaIuK OOIBLION
ayJTUTOPUU:

HOYTOYK,

POEKTOP,

MapKepHasi JIocKa,

Ha0OpBI ISMOHCTPAIIMIOHHOTO 000pY/I0BaHUS U
y4eOHO-HATJISTHBIX TTOCOOUH, 00eCTIeUNBAIOIIINX
TEMaTUYECKUE WILTIOCTPAINU, COOTBETCTBYIOIIHE
paboyeii mporpaMme JTUCITUILIUHBIL.

ayJUTOPHUH U1l IPOBEIECHHUS JIAOOPAaTOPHBIX
3aHATUH, TPYNIIOBBIX U MHIANBUIAYaIbHBIX
KOHCYJIbTallui

KOMIUIEKT y4eOHO! Mebew,

TEXHUYECKUE CPE/ICTBA OOYUCHHS, CITy KAIHE JUIS
npecTaBICHUs yaeOHO! HHPOpMaIuy OOIBIION
ayAUTOPUU:

- skpaH neperocHoii Classic Solution Libra 180x180,
- npoektop BenQ MX511 9H.J3R77.33

nabopaTopus Ne6109 JUTSt MIPOBEICHUS
JTa00PATOPHBIX 3AHATHMA, CEMHHAPOB, TPYIIIOBBIX
U WHIWBUAYAJIbHBIX KOHCYJbTAIMNA, TEKYIIETO
KOHTPOJIS ¥ IPOMEKYTOYHOM aTTecTallu.

Komrutekt yueOHOM MeOeu, TEXHUYECKHE U
aHAJTUTHYECKHE BECHI, JJabopaTopHas nocyaa
(munetku a5t oTOopa npob, KOIObl, OIOPETKH ISt
TUTPOBAHUS, CTCKIISTHHBIE MTAJIOYKH, MEPHBIE
CTaKaHbl, MEpHBIE IWIMHAPHI), JIeKTponu3ep, pH-
metp 150 MU (2 mur.), anexrpoast st pH-metpa,
MOHOOOMEHHas! KOJIOHKa (3 mIT.), KOppO3UMETP
AxumoBa (3 mT.), KOTOpUMETp (HOTOIIEKTPHIECKUI
koHueHTpanroHHbI KOK-2MII, cymmibHbIi mkad
KBC G-100/250, Mmukpockor (2 miT.),
YIIbTPa3ByKOBast OTPYXKHasl yCTaHOBKA,
ynbTpa3BykoBoe ycrpoictBo ¥Y301-01 «PEYT 001»
(2 wrT.), MmydenbHas neyb, peakTUBbI, HEOOXO0IUMbBIE
IS ya4eOHOM, yaeOHO-HCCIIeI0BaTeTECKON 1
HaY4YHO-UCCIIE0BATEIbCKOM paboThl CTYAECHTOB.

119071, 2. Mocksa, Manwtit Kanysycckuit nepeyinok, 0om 2, cmpoetnue 6

Aynutopun TS MIPOBEICHUS 3aHSTHI
JISKITMOHHOT'O ¥ CEMHHAPCKOT'0 THIIA, TPYTIIIOBBIX

Kowmmiekt yueOHO# Mebenn, MapKepHasl T0CKa,
TEXHUYECKUE CPEJICTBA O0YUCHUS, CITYIKAIINE JUIS
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HaumeHnoBaHue y4eOHBIX Ay TUTOPHI,
JIa00paTopuii, MACTEPCKUX, OMOJINOTEK,
CIOPT3aJ10B, HOMeIeHUi ISl XPAHEHHUS H
NPOPUIAKTHYECKOT0 00CIy:KMBAHNSA Y1e0HOI 0
000py10BaHUSI U T.II.

OcHaleHHOCTh y4eOHBIX AyAUTOPHU, 1a0opaTopwuii,
MAaCTEPCKHX, 0M0JINMOTEK, CIOPTHBHBIX 327108,
NOMeELIeHMH 1J15l XpaHeHusl M NPOo(pHIAKTHYECKOro
00cTy:KMBAHUS Y4eOHOT0 000PYy1OBAHUS U T.II.

WHANBUIYATbHBIX ~ KOHCYNBTAIlMi,  TEKYyIIETro
KOHTPOJISL ¥ TPOMEXKYTOYHON aTTECTAI[UU

TIpeACTaBICHHS YIeOHON HH(pOpMAITIK OOJIBIITOMN
ayJIMTOPUU: SKpPaH, MPOSKTOP, KOJOHKH.

IMoMemenus 115l CAMOCTOSITEIHLHOM PadOTHI
00yvYalommXxcs

OcCHaIIEeHHOCTH MOMEIEHUH 11 CAaMOCTOATEILHOM
pa6oThI 00y4aI0IMUXCS

119071, 2. Mockea, Manwiii Kanysycckuii nepeynok, oom 2, cmpoeHnue 6

YUTAJIBHBINA 3aJ1 OMOINOTEKH:

— KOMIIBIOTCpHAasA TCXHUKA,
TIOJKJIFOYCHHUEC K CCTH «I/IHTepHCT»

TexHomorudyeckoe obOecreyeHme

peajii3ain

IIporpaMmbl OCYHICCTBIIACTCA C

UCTIOJIb30BAHUEM 3JIEMEHTOB 3JICKTPOHHOH HH(POPMAIIMOHHO-00Pa30BATEIBHON CpPEMbI

YHUBCPCUTCTA.
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10.  YYEBHO-METOJIUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE YYEFHOM JUCITATLIIAHBI

KouaunuyecTBo
B .
Ne 1 H3(aHus Tox Anpec caiita 9bC 3K3EMILISIPOB B
ABTOP(BI) HaumenoBanue u3iaHus (yueOHuk, YII, HN3pareabcTBO
n/n MII U3aAHUA HJIM JJIEKTPOHHOI0 pecypca OnodanoTeKe
 1p.) YHHuBepcuTeTa
10.1 OcHOBHas nHUTEPATypa, B TOM YHCIIE DIIEKTPOHHBIC N3aHUS
1. Beckos B.C. O01mass XUMHUYECKasi TEXHOJIOTHSA M.: HKI] 2005 . 1
Vuebuuk CAKARCMKHHTEDY 2006 https://booksee.org/book/770588 4
2. Kytemos A.M. OO61mas XMMHIeCcKas TEXHOIOT U M.: HKI 2004 https://booksee.org/book/468748 1
Bonpapesa T.U. . 2005 2
Bepenraprer M.T. VyeOHUK «AKaJICMKHHIa) 2007 5
M.: Briciias mkosna ggg g
3. Myxnenos W.I1. u ap. OcHOBBI XUMHYECKOH 1991 https://booksee.org/book/469240 10
ToA peﬂ'I/IMl_i’XHeHOBa TexHomoruu Y4eOHHK M.: Beicmi. mk. 1975 5
o 1968 6
4, Komenesa M.K. mon JIaGopaTOpHBIi MPAKTUKYM I10 http://znanium.com/catalog/product/ | 5 B 6ubnuoteke,
penakuuei 00I1Iell XUMHUYECKON TEXHOJIOTHHI VII M.: MI'YAT 2013 465540 10 Ha kadenpe
Peyrckoro B.A.
5. Komenesa M.K. [Mpumepsl, 3372491 ¥ TECTHI 10 ) http://znanium.com/catalog/product/7 10
0011Iell XUMUIECKOM TEXHOJIOTHH Vil M. MIVAT 2015 82938
6. 2020 https://znanium.ru/catalog/document? | 3 B GuGnuoTeke,
06 id=346792 2 Ha Kadenpe
Iha:i XAMHUICCKad TEXHOTOrHA https://znanium.com/catalog/product/
Komenera M.K. B IIpUMepax, JIab0paTOPHBIX VII M.: UHOPA-M 2021 P 1224796 gp
paoTax, 3a1aax, u TeCTax. 2024 https://znanium.ru/catalog/docum
ent?id=436846
7. 06 M.: ®I'BOY BO https://znanium.ru/catalog/document? 1
Komrenesa M.K. LA XHMITHECKA TEXHOJOTHA. VII «PTY um. A H. 2023 id=369656
JlaGopatopHbIil TpakKTUKYM KoChIM My
10.2 JlonomHUTENbHAS TUTEPATYPA, B TOM YHCIIC JICKTPOHHBIC U3TaHUS
1. Komenesa M.K. B JIaGopaTOpHBII MPAKTHKYM I10 M. EIHOM http://znanium.com/catalog/product/3 | 2 na xadeape
COCTaBe KOJUIEKTHBA | OOIIel XUMHUIEeCKON TEXHOJIOTHH VII Tla6o ;.TO - 3H3:HI/II7I 2010 65476
ABTOPOB; MO parop
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penakuueit beckora
B.C.

Tosaxnasackui JI.JI.,
Komenesa M.K.,
Byxxano C.1

O01mast XUMHYECKast TEXHOJIOTHUSA
B IpUMeEpax, 3ajauax,
JTa00paTOPHBIX PadOTaxX U TECTax.
VYuebHoe nmocodue

yiI

M.: UHOPA-M

2015

http://znanium.com/catalog/product/4

74713

3 B OuOIMOTEKE,
2 Ha kadenpe

10.3 Mertoauueckue Marepuansl (yKa3aHus, pPEKOMEHIAINHN T10

OCBOCHMIO UCIUILTUHEL aBTOpoB PI'Y uMm. A. H. Kockirun

a)

1.

Komenesa M.K.,
Peytckuit B.A.

Meronuueckue yka3saHus
«3anauu v 3aaHNs B TECTOBOM
(dhopme 1o 001l XUMUIECKOH

TEXHOJIOTHIDY

MY

M.: M[YAT

2013

http://znanium.com/catalog/product/4

65542

5 B OubOIHoOTEKE,
10 Ha kadenpe
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11. HHO®OPMAIMOHHOE OBECIIEYEHUE YYEBHOI'O ITPOLECCA

11.1. Pecypchl 251eKTpOHHOM OMOINOTEKH, HHPOPMAIIMOHHO-CIIPABOYHbBIE CUCTEMBI
U npoeccruoHaIbHbIE 0A3bl JAHHBIX:

Ne | DyleKTpOHHBIE yYeOHbIe U31aHNs, 3JIeKTPOHHbIE 00pa3oBaTeIbHbIe pecypchl

1. 9BC «JIanp» http://www.e.lanbook.com/
2. «Znanium.comy Hay4HO-H3IaTelnbcKoro neHrpa « Mudpa-My»
http://znanium.com/
3. Onextponnsie u3nanus «PI'Y um. A .H. Koceirnna» Ha miatdopme D5C «Znanium.comy

http://znanium.com/

4, 000 «MBUCY http://dlib.eastview. com/ [Jorosop Ne 239-1T oT 21.11.2017 .

5. 'Web of Science http://webofknowledge.com/
Cyonmmen3nonnabsiid Jloropop Ne WoS/917 Ha 6e3Bo3me3Hoe okazanue yeuayr ot 02.04.2018 r.

6. Scopus http://www. Scopus.com/
Cyomunen3uonnsiid Jlorosop Ne Scopus /917 Ha 6e3Bo3Me3iHoe okaszanue yeiyr oT 09.01.2018 r.

7. Elsevier «Freedom collection» Science Direct
https://www.sciencedirect.com/
8. Annual Reviews Science Collection https://www.annualreviews.org//loctyn

[OJIy4eH B pe3yJIbTaTe KOHKypCa MPOBEICHHOT0O MHMHHUCTEPCTBOM 00pa3oBaHUs M Hayku Poccuu
Cyommmen3nonnasiid Jloroop Ne AR/41 ot 09.01.2018 r.

9. [TatentHas 6a3a komrmannun QUESTEL — ORBIT https://www37.orbit.com/#PatentEasySearchPage
JocTyn nony4eH B pe3ylibTaTe KOHKypca MPOBeICHHOr0 MUHHUCTEPCTBOM 00pa30BaHus U HAYKH
Poccun

CyOmuuensnonnslii lorosop Ne Questel/41 ot 09.01.2018 r.

10. «SpringerNature»

http://www.springernature.com/gp/librarians

[Tnardopma Springer Link: https://rd.springer.com/

[Tnardopma Nature: https://www.nature.com/

Bbazananneix Springer Materials: http://materials.springer.com/

bazamanneix Springer Protocols: http://www.springerprotocols.com/

Baza mauaex zbMath: https://zbmath.org/

Bbaza mannbix Nano: http://nano.nature.com/
CyO6nuuensnonnslitnoropop NeSpringer/41 ot 25 nexabpst 2017 .

11. Hayunas snexrponnas 6ubnmuoreka eLIBRARY.RUhttp://www.elibrary.ru/
JIunen3suonnoe cornamenue Ne 8076 ot 20.02.2013 r.

12. 000 «HaronanbHas anekrponHas oubnuorekay (HOB) http://H30.pd/
Jorosop Ne 101/HDB/0486 — 1 ot 21.09.2018 1.

13. HSHKOH http://www.neicon.ru/ Cornamenne NeJ[C-884-2013 or18.10.2013r.

14. «Polpred.com O630p CMUW» http://www.polpred.comCornamenne Ne 2014 ot 29.10.2016 1.

IIpodeccnonanbHbie 6a3b1 JAHHBIX, HHPOPMALNHOHHBIE CIIPABOYHBIEC CHCTEMBI

1. http://www.gks.ru/wps/wcm/connect/rosstat_main/rosstat/ru/statistics/databases/ - 6a3b1 qaHHBIX
Ha Ennnom UnTepHeT-noprane Poccrara

2. http://inion.ru/resources/bazy-dannykh-inion-ran/ - 6ubmuorpaduueckue 6a3er manasix THUOH
PAH 1o connanapHBIM ¥ TYMaHUTapHBIM HayKaM

3. http://www.scopus.com/ - pedepaTtuBHas 6a3za JaHHBIX SCOPUS — MEXTyHAPOIHAS YHUBEpCAIbHASL
pedeparuBHas 0a3a TaHHBIX

4, http://arxiv.org — 6a3a JaHHBIX MOJHOTEKCTOBBIX 3JIEKTPOHHBIX MyOIMKAIMA HAYIHBIX CTATEH MO
(dhm3uke, MaTeMaTHKe, MHHOPMATHKE

5. http://www.garant.ru/ - CnpaBouyno-nipaBoBast cuctema (CIIC) «['apaHT, KOMILIEKCHAs IpaBOBast

noJAAep:KKa MoJib3oBaTeNiel mo 3aKkoHoaTenbcTBy Poccuiickort @epepanuu



http://www.e.lanbook.com/
http://znanium.com/
http://znanium.com/
http://webofknowledge.com/
http://www/
https://www.sciencedirect.com/
https://www.annualreviews.org/
https://www37.orbit.com/#PatentEasySearchPage
http://www.springernature.com/gp/librarians
https://rd.springer.com/
https://www.nature.com/
http://materials.springer.com/
http://www.springerprotocols.com/
https://zbmath.org/
http://nano.nature.com/
http://www.elibrary.ru/
http://нэб.рф/
http://www.neicon.ru/
http://www.polpred.com/
http://www.gks.ru/wps/wcm/connect/rosstat_main/rosstat/ru/statistics/databases/
http://inion.ru/resources/bazy-dannykh-inion-ran/
http://www.scopus.com/
http://arxiv.org/
http://www.garant.ru/
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11.2. TlepedeHb NpOrpaMMHOr0 OOECIIEUEHHUS

PekBU3NTHI NOATBEPHKAAIONIETO

Neni/m | [IporpammHoe oGecrieueHue
nokyMeHTa/ CBO0OOTHO pacnpocTpaHsieMoe

1. Windows 10 Pro, MS Office 2019 KoHTpakT Ne 18-0A-44-19 ot 20.05.2019

2. PrototypingSketchUp: 3D modeling for KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
everyone

3. V-Ray nns 3Ds Max KOHTpakT Ne 18-DA-44-19 ot 20.05.2019

4, Microsoft Windows 10 HOME Russian OLPNL moroBop ¢ 3A0  «CodrJlaaTpetiny
Academic Edition Legalization Get Genuine, 60 Ne510/2015 ot 15.12.2015
JIMLICH3UM

5. Microsoft Visual Studio Team Foundation Server | goroBop ¢ 3A0 «CodrJlaitaTpetin
CAL Russian SA OLP NL Academic Edition, 6 | Ne510/2015 ot 15.12.2015
JUIeH3ul, apTukya 126-01547

6. Microsoft Visual Studio Professional w/MSDN | koHTpakT OromKeTHOTO yupexaenus ¢ 3A0
ALNG LisSAPk OLP NL Academic Edition Q1fd, | «CodtJlaitaTpeiim» Ne509/2015 ot
1 muniensusi, aptukyn 77D-00085, 15.12.2015

7. Microsoft Windows Server Standard 2012R2 | konTpakT OromKkeTHOTO yupexaenus ¢ 3A0
Russian OLP NL Academic Edition 2Proc, 4 | «CodtJlaitnTpeitm» Ne509/2015 ot
JnuueH3ud, aptukyn 373-06270, 15.12.2015

8. Microsoft SQL Server Standard Core 2014 Russian | KOHTpakT O KETHOTO yupexaeHus ¢ 3AO
OLP 2 NL Academic Edition Q1fd, 4 munensun, | «CodrJlaitaTpeiim» Ne509/2015 ot
aptuxkyn 7NQ-00545 15.12.2015

0. Microsoft Windows Server CAL 2012 Russian | goroBop 0romkeTHoOro yupexaenus ¢ 3A0
OLP NL Academic Edition Device CAL, 50 | «CodrJlaitnTperin» Ne511/2015 ot
nuteH3uit, aptukyn R18-04335 15.12.2015

10. Microsoft Windows Remote Desktop Services | moroBop OromxeTHOro yupexaesus ¢ 3A0
CAL 2012 Russian OLP NL Academic Edition | «CodrJIaitHTpeiia» No511/2015 ot
Device CAL, 50 nunensuii, aprukyin 6VC-02115, | 15.12.2015

11. Microsoft Office Standard 2016 Russian OLP NL | goroBop 0romkeTHOro yupexaenus ¢ 3A0
Academic Edition, 60 muuensuii, aptuxyn 021- | «CodrJlarinTpeitn» Ne511/2015 ot
10548, 15.12.2015

12. ABBYY Fine Reader 12 Corporate 5 nuuensuii Per | norosop 0romxetrHoro yupexaenus ¢ 3A0
Seat Academic, 2 kommiekta, apTukyil AF12- | «CodtJlaitaTpeiin» Ne511/2015 ot
2P1P05-102/AD, 15.12.2015

13. Kaspersky Endpoint Security mis OusHeca — | moroBop OropKeTHOro yupexaeHus ¢ 3A0
Crangaptaeiii Russian Edition 250-499 Node 1 | «CodrJlainTpeiiny
year Educational Renewal License, 353 nuuiensun, | Ne511/20160130.12.2016
aptukyn KL4863RATFQ,

14. Kaspersky Security st IOYTOBBIX CEpBEPOB — | AOrOBOP OOKETHOIO yupexaenus ¢ 3A0

Russian Edition 250-499 MailAddressl year
Educational Renewal License, 250 nuieH3uii,
aptuxyn KL4313RATFQ,.

«Cogrt Jlaiin Tpeitn»
Ne511/20160130.12.2016




33

15. Dr. Web Server Security Suite ArTuBupyc (32 1 | moroBop 6romKeTHOTO yupexaenus ¢ 3A0
JATICH3WIO B amama3oHe Ha rox) mpomieame, 1 | «Codr Jlaita Tpeitm» Ne511/2016 ot
nunensus, aptukya LBS-AC-12M-2-B1, 30.12.2016

16. Dr. Web Desktop Security Suite ArTuBupyc (3a 1 | goroBop 0romkeTHoro yupexaenns ¢ 3A0
JIUICH3UI0 B JWana3oHe Ha roj) npojieHue, 1 | «Codt Jlaita Tpeiimy» Ne511/2016 ot
nuuensus, aptukyia LBW-AC-12M-200-B1, 30.12.2016

17. AUTIDESK Auto CAD Design Suite Ultimate | numen3us 559-87919553.

2014, paspernieHue Ha OJHOBPEMEHHOE
noakioueHue 10 1250 ycTpoiicTs.

18. MatlLab  Simulink  MathWorks, unlimited | cBoO0oaHO pacnpocTpaHsieMoe
NeDVDI10B.

19. LibreOffice GNU Lesser General Public License | cBo00aHO pacnpocTpaHsieMoe

20. Scilab Ce CILL (cBoOomHasi, coBMecTUMasi C | CBOOOJHO PacIpoCTpaHsIeMOe
GNUGPLv2)

21. Linux Ubuntu GNU GPL CBOOOJIHO pacipocTpaHsIeMoe

22. FDS-SMYV free and open-source software cBOOO/IHO pacmpocTpaHsieMoe

23. AnyLogicPersonal Learning Edition CBOOOJTHO pacmpocTpaHsIeMoe

24. Helyx-OS GNU General Public License CBOOOJIHO pacnpocTpaHsIeMOe

25. Open Foam v.4.0 GNU General Public License cBOOO/IHO pacmpocTpaHsieMoe

26. DraftSight 2018 SP3 CBOOOJIHO pacnpocTpaHsIeMOe




JUCIHUIVIMHBI/MOAY JIsA
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JUCT YUYETA OGHOBJIEHUI PABOYEN ITPOTr'PAMMBI YUEEHOM

B pabouyro nporpamMmy y4eOHON AMCIMIUITMHBI/MOYJISI BHECEHBI U3MEHEHUS/OOHOBICHHS U
YTBEPKACHBI Ha 3acelaHuu Kadeapol:

Ne it

1N1))
OOHOBJICHHUSA
PIIJT

XapakTep M3MeHeHHi1/00HOBIeHHIT
€ YKa3aHMeM pa3jeJia

HOMep MPOTOKOJIA
M 1aTa 3acelaHusl
Kadeapbl




