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1. Heab, 3a1a4M U MUIAHUPYeEMble Pe3yJIbTAThI 00y4YeHUsI M0 TUCIUIINHE

[lenp ocBoeHMSI JIUCHMUIUIMHBI «MoJenupoBaHHe U  ONTUMH3ALMS  XUMHUKO-
TEXHOJIOTHYECKHUX MPOIIECCOB OUYNUCTKU Ta30BBIX M KUIKUX CPEI» COCTOUT B U3YUCHHUH MTPOOIIEM,
CTOSIIIUX B OO0JAaCTH TPOIECCOB OYMCTKU Ta30BBIX U JKUJIKHX Cpel TPOMBIIUICHHBIX
NPEANpUATUN, a TAK)KE B KOHKPETU3ALMH TEOPETUYECKUX MOJ0KEHUM HAyUYHbIX pa3paboToOK AJis

NPUMEHEHUS B MHKEHEPHOU MPAKTUKE.

3agaun JUCIUTIINHEL:
* IO3HAKOMUTh O0YYAIOIIMXCSI ¢ METOIAMHU MOJICTUPOBAHUSI XUMUKO- TEXHOJIOTMYECKUX

IMPpOLCCCOB;

®* HAYYUTb CTYACHTOB COCTABJIATbL MATCMATHYCCKUC MOACIIM KOHKPETHBIX IIPOLCCCOB

XUMHUYECKOM TEXHOJOTUM;

* IPUBUTH CTYJEHTAM HABBIKA PEIICHUS 3a1a4 C MCIOJb30BAHUEM CIIPABOYHOU U
METOAUYECKOU JINTEPATYPHI.

Kommnerenmnuu,

dbopmupyembie 'y oOydarommxcs,

3aIlJIaHUPOBAHHLIC PEC3YJIbTAThI

O6y‘{CHI/IH M0 JMCUUIINIMHE, COOTHECCHHBIC C HHAWKATOPAaMHU JOCTUKCHUSA KOMHCTCHHI’IﬁZ

Kox 1 HanmenoBanue
KOMIIETEHIINH

Kox u HanmenoBanue
WHJIUKATOpa JOCTHKECHHUS
KOMIIETEHIIHN

3amnaHupOBaHHbIC PE3YIbTAThI 00YICHUS
10 TUCIUIUTMHE (3HATh, YMETh, BIACTh)

I[IK-1 Cnocoben
paszpabaThiBaTh
MEPOTIPHSITHSI 110
COBEPIIICHCTBOBAHHIO
TEXHOJIOTUU MPOU3BOJICTBA B
obnactu
9HEeprod(hpPeKTUBHBIX U
JKOJOTMYECKU 0€30IaCHBIX
TEXHOJIOTHH Ha
npeanpustusax TOK

[IK-1 .1 ITpon3BoauT nouck
JTAHHBIX, HEOOXOMMBIX JIJIsI
pa3paboTKK MEPOTIPUATHI TIO
COBEPILEHCTBOBAHUIO
TEXHOJIOTUH TPOU3BOJICTBA B

obmactu sHEProdhHEKTUBHBIX U

JKOJIOTHYECKHA 0€30MaCHbBIX
TEXHOJIOTHI Ha MIPEAPHUATHIX
TOK

3nams:

Meponpusitust o COBEpIIECHCTBOBAHUIO
XUMHAYECKHUX MPOU3BOACTB M IPUPOJOOXPAHHOM
TEXHUKU; MIPUHIIMIIBI POEKTHPOBAHUS
IIPUPOIOOXPAHHOMN TEXHHUKU,
sHEeprodhPEeKTUBHBIX " 9KOJIOTUYECKU
6e30macHbIX TEXHOJIOTHIA, MIPUHIIUATIBI

OpraHu3aIi XUMUYECKUX MPOU3BOICTB
Ymems:
OcymiecTBISATh MOUCK JAAHHBIX, HEOOXOIUMBIX

st COBEPIIICHCTBOBAHUIO XUMHYECKHX
MIPOU3BOJICTB M MPUPOJOOXPAHHON TEXHUKU Ha
npeanpusatusax TOK

Braoemy:

[logxomamMmu K  TMOWCKY  JAaHHBIX  JUIA
COBEPIIICHCTBOBAHHSI XUMHYECKHX
NPOU3BOJCTB,  amIapaToB M  IPOLIECCOB
MIPUPOIOOX PAHHOM TEXHUKH, OITBITOM
OpraHHu3aIu MIPOEKTOB B obyacTtu
sHeprodhPEeKTUBHBIX " 9KOJIOTUYECKU

0e30MacHbIX TEXHOJOTHH Ha MPeanpUsATHIX
T




2. MecTto nucuuiuinHbl B cTpykrype OIOII

Hucunminna MojenupoBaHUEe W ONTUMU3AIMUSA XUMHUKO-TEXHOJIOTUUYECKUX IMPOIECCOB
OYMCTKH Ta30BBIX M JKUAKUX CpPEJ OTHOCUTCA K dYacTtu, (HOPMUPYEMOH ydaCTHUKAMHU
o0pa3oBaTeNbHBIX OTHOIICHWNA YYeOHOTrO IJlaHa TIO0 HampaBieHWto moarotoBku 18.04.02
DHepro- u pecypcocOeperaroniye Mporecchl B XUMHUYECKOW TEXHOJIOTHH, HEPTEXUMHUU U
OMOTEXHOJIOTHH.

Kon [IpeamecTByrom¥Me TUCIUILUIAHBI (MOTYJIN), [Tocnenyromme AUCIUTIIMHBI (MOYIIH),
KOMIIETEHIIUU npaktuku, HUP, np. npaktuku, HUP, np.
[IpoexTupoBanue

Opranuzanys  MOPOEKTUPOBAHHUS  XHUMHKO-
TEXHOJIOTHYECKUX IIPOLIECCOB
MPUPOJOOXPAHHON TEXHUKHU U TEXHOJOTHUI

SHEpropecypcocoeperarommx
SKOJIOTUYECKH YHUCTBIX TEXHOJIOTUI Ha
npeanpuaTusax TOK

I1K-1

J171s1 OCBOEHUSI TUCUUITIIMHBI 00y4aroImUics TOJKEH:

J1o ocBOEHUSI TUCIUIUIMHBI y 00y4aroierocsi chopMHUpPOBaHBI:

- CIIOCOOHOCTH K a0CTPaKTHOMY MBIIIIEHUIO0, 0000IICHNIO, aHATN3Y, CUCTEMAaTH3aAIUN U
MPOTHO3UPOBAHUIO

- CITIOCOOHOCTH JIECTBOBATh B HECTAHIAPTHBIX CUTYyaIUSIX, HECTH OTBETCTBEHHOCTH 32
MIPUHATHIC PELICHUS

- CHOCOOHOCTh K CaMOPAa3BUTHIO, CaMOPEATHM3AIMU, HWCIIOIH30BAHUIO TBOPUYECKOTO
MOTEHIINAaNa

- COCOOHOCTH (hOPMYTUPOBATh LEIU W 33Ja4d MCCIIEIOBAHUS, BBIABISITH IPUOPUTETHI
penieHus 3aaay, BbIOUpaTh U CO3/1aBaTh KPUTEPUU OLIEHKU

- CHOCOOHOCTh TMPUMEHSATH COBPEMEHHbIE METOJbl HCCJEIOBAaHUS, OLICHUBaTh U
IPEICTABIATh PE3YIbTaThl BHITOJIHEHHONU PabOTHI

3. CTpykTypa u coep:kaHue TUCUUIIIHHBI

3.1. CTpyKTypa IMCHUILTAHBI

OO6u1ast TpyA0€MKOCTh TUCHUIUIMHBI cocTaBisieT 3 3aueTHbIX(bie) eaunuli(bl) (3E), Bcero
108 yacoB, W3 KOTOpPHIX 29 YacOB COCTABISIET KOHTaKTHas paboTa oOydaromerocs ¢
npenojaBareyieM (3aHATUSA JIGKIMOHHOTO Tuma 16 4dyac., 3aHSATHS CEMHHApCKOro THIIa
(mpakTUYEeCKUE, CEMUHAPCKUE 3aHATHUS, JJabopaTOpHbIE pabOThl U T.M.) 8 Yac., TPYMIOBbIE U
UHAMBUyaJIbHbIE KOHCYJIbTallUuK 2 yac., npuem sk3amena (KIIA), 3auera ¢ ouenkoit - 1 yac.,
caMocTosiTeNIbHas pabora oOy4aromerocs: 44 yac, KOHTpoJIb caMocTosTeNbHON padoTel (KCP) -
2 yac. [IpakTrueckasi moAroTOBKA 1O BUAY NPOo(dhecCUOHATBHOM AeSITEIbHOCTH COCTABIISET 3 yac.

Bcero

Bu eO0HOI pPaboTHI
aya p 4acoB

Cemectp

3
OBLIAA TPYAOEMKOCTD JUCHUIIJIMHBI 108 108




KOHTAKTHA PABOTA OBYYAIOHUIEI'OCS
C IIPEIIOJABATEIJIEM,
B TOM YHCJIE:

29

29

Jlexnnonnsie 3auatus (JIek)

[Tpaktrueckue 3anstus (I1p)

KonTposb camocTosTeNhHOM pabOTHl M MHASI KOHTAKTHAs
pabota (KCP)*

Koncynprarmuu (KoHc)

KonrakTtabie yacel Bo Bpemst arrectaunu (KITA)

I N |0

I N |0

CAMOCTOATEJIbHAS PABOTA OBYYAIOHIEI' OCA
(CPC):

44

44

[ToaroToBka K MpOMEKYTOUHOM aTTecTanuu B hopme:
(’K3aMeH)

35

35

®OPMA [TPOMEXYTOYHOMATTECTALIUU

DK

DK

3.2. Conep:kanue TUCUUILINHBI, CTPYKTYPHUPOBAHHOE 110 pa3jejiaM U BUAaM 3aHATHI
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Paznen 1. MoaenupoBaHue U ONTUMHU3ANNS XUMHKO-TEXHOJIOTMYECKHUX MPOIIECCOB OUNCTKH TFa30BBIX U
KUIKUX CPEJl
1. MoaenupoBaHue
u OITUMU3ALUS 31
XUMUKO- "I
Vi 7> [Pedepar 60
TexHonornyeckux | 12| 16 8 44 | 2 11|73 B 1’ 1.2 bep
MPOIIECCOB .1
OYUCTKHU T'a30BBIX U ’
KUIKUX CPEJl
o 31, |[JI1.1,
. [IpomexxyrouHas
TTECTAIUA
Bl 1m1
UTOI'O 16 8 441 2 |1 35| 1 |108 100
3.3. TeMaTnuecKuii IJIAaH JEeKIIUOHHBIX 3aHATHH
Howmep paznena . TpynoeMKOCTE
P pasi TeMbl JIEKIIMOHHBIX 3aHATHI PYA ’
TUCILIAIUINHEL qac.




OCHOBHBIE XMMHKO-TEXHOJIOTHUSCKHE MpOoHECChl OYUCTKH I'a30BBIX U

1 2
KHIKHX CPEH

5 OCHOBHBIE TOHSATHUS  MOJEIUPOBAHUS XMMHKO-TEXHOJIOTHYECKUX 5
MPOLIECCOB

3 OnTuMm3aus  XUMHKO-TEXHOJIOTHYECKUX  TporeccoB.  OOmas 2
XapaKTEPHCTHUKA M METOJIbI PEIICHHS ONTUMH3AIIMOHHBIX 33134

4 MopenupoBanue XUMHKO-TEXHOIOTHYECKUX MIPOIIECCOB c 4
HUCIOIb30BAHUE CTATUCTUYECKUX MOJEIeH

5 MopenupoBanue XUMHUKO-TEXHOJIOTHUYECKUX MPOLIECCOB c 4
HCIOIL30BaHEM (H3HKO-XUMHUYECKHX MOJeneH

6 MopenupoBaHrue XUMHUKO-TEXHOJIOTHUECKUX CUCTEM 2

Bcero 16
3.4. TemaTuueckni IJIAH NPAKTHYECKUX 3aHATHI
Howmep paznena . T 0EMKOCTb
P pasi TeMbl MPaKTUYECKUX 3aHATUI pyA ’
IUCHUILINHEI yac.

1 OCHOBBI MOJENMPOBAHUS M aHAIW3a XUMHKO-TEXHOJIOTHYECKUX 1
MPOLIECCOB
OcHOBHBIE METOABI pacyeTa XHUMHUKO-TEXHOJIOTHUYECKHX CHCTEM.

5 WNuterpanbuble U JIEKOMIO3UIIMOHHBIE METOIbl pacueTa XUMHUKO- 1
TEXHOJIOTHYECKUX CHCTEM. BHIBI TEXHOJIOTHYECKUX CBS3EH MEXIY
oImepaTopamMu

3 MaremaTudeckoe OonucaHue TUAPOAMHAMUYECKUX u 1
THJIpOMeXaHHYeCKuX npoleccoB. IlepemMelnienne sXKuaKux cpes

4 [TepemernuBanre HEOJHOPOIHBIX CHCTEM 1

5 OunbTpoBanue. OTCTauBaHKUE B3BEIICHHBIX YacTUll. Ocaxk/IeHUE B 1OJIEe 1
WHEPIHUOHHBIX CHJT

6 Pacuer TeniiooOMeHnHOTO anmapara 1

7 Pacuer BpimapHO#l yCTaHOBKHU 1

8 Pacyer MaccooOMEHHBIX yCTPOUCTB 1

Bcero 8
3.5. TemaTu4ecKuii IJIaH JJalOPATOPHLIX padoT
JlanHbIN BUI pabOThI HE MPETYCMOTPEH YUEOHBIM IJIAHOM
3.6. CamocTosiTesqibHAsi padoTa CTYJEHTA
Howmep paznena TpymoeMKOCTB
PP Bunx CPC Conepxxanne CPC Py ’
JUCHHUILINHBI yac.
OCHOBHBIE XUMHUKO-TEXHOIOTMUECKUE
OCHOBBI
MOJIEMPOBAHUS 1 MPOIIECCHI OUUCTKH Ta30BBIX U KHUIKUX CPE]I.
1 OIITUMMU3ALIUN XUMHUKO- OCHOBBI MOACIINPOBAHUA U aHAJIN3a 44
TEXHOJIOTHYECKUX  [XMMHUKO-TEXHOJIOTMUECKHUX MPOIIECCOB.
NPpOIECCOB OYUCTKU  [MeToabl pacyeTa XUMHUKO-TEXHOJIOTHUECKUX
rasoBbIX U KUIKUX CPEM|cperen.
Bcero 44




4. O0pa3oBarejibHbIEe TEXHOJOTHH

[Ipn peanmzanuu JUCUUIUIMHBL  "MojaenupoBaHME W ONTUMHU3ALMSA  XUMHUKO-
TEXHOJOTMYECKHX MPOIECCOB OYHMCTKH Ta30BbIX W KHUAKHX cpen" mo oOpa3oBaTenbHOM
nporpamme "TexHomoruu B sHEpreTuke u HedrerazonepepadoTKe" HaMpaBIeHUS MOATOTOBKH
18.04.02 "Dmepro- u pecypcocOeperaronue TMPOIECChl B XUMHUYECKOW TEXHOJOTHH,
He(TeXUMHUU U OMOTEXHOJIOTHH" TPUMEHSIOTCS TPAJAULIMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOTHH,

AIIEKTPOHHOE O0yUYEHHE.
B 00pa3oBare1bHOM MPOIIECCE UCTIONIB3YIOTCS:
- 3JIEKTpOHHBIE 00pa3zoBaresbHbie pecypcehl (DOP), pa3MelieHHbIC B TMYHBIX KaOWHETaX
cTyaeHToB Dnekrponnoro yuuepcutera KI'DY, URL: http://e.kgeu.ru

5. OueHuBaHue pPe3yjbTATOB 00y4YeHUS

OneHuBaHue pe3yJbTaTOB OOy4YEHUS N0 AMCIMIUIMHE OCYHIECTBISIETCS B paMKax
TEKYIIEro KOHTPOJISl yCIIEBAEMOCTH, MPOBOAUMOTO 10 OamibHO-peTHH-roBo cucteme (bPC), u
IPOMEKYTOYHOM aTTeCTALUH.

O00011IEHHBIE

KpUTCpu MW  IIKalla

OLICHUBAHHUA

YPOBHSI

c(hOpMHUPOBAHHOCTHU

KOMIICTCHIIN (I/IHI[I/IKaTOpa JOCTHIKCHUA KOMHCTGHHI/II/I) 10 uTOraM OCBOCHHA JUCIUIIIMHBI.

[Mnanwu- O0600111eHHbIe KPUTEPHUH U KA OLICHUBAHUs PE3yJIbTaTOB 00yUeHuUs
pyEMBIC HEyJI0BIIET- YIOBIIET-
€3yJIb- XOpOouIo OTJINYHO
pesy. BOPHUTEILHO BOPHUTEILHO
TaTbl
0GyueHHst HE 3a4TEHO 3a4YTEHO
VYpoBeHs 3HaHUM B|YPOBEHb 3HAaHUUI B
o MuHIManbHO p p
YPOBEHb 3HAHUN HMXKE . o0beMme, o0beMme,
TTonHora |MUHHMAIBHBIX JIOTYCTHMBIM -~ YpOBCHD
. COOTBETCTBYIOIIEM COOTBETCTBYIOIIEM
. N 3HAaHUI, HMEET MECTO m m
3HaHuil |TpeboBaHUM, UMEIOT porpaMme, YMEET|[IporpamMMme
MHOTO HErpyObIX
MECTO rpyOble OIIMOKU OLIGOK MeCTO HECKOJILKO|MOAITOTOBKH, 6e3
HErpYOLIX OIIHOOK OIITHO0K
ITponeMoHCTpHUPOBAHEI
IIponeMoHCTpUpPOBaHBI poZt PHp
[IpoaeMoHCTpUpPOBAHBI BCE OCHOBHBIC yMEHUS,
[Tpu pereHun BCE OCHOBHBIC YMEHUS,
OCHOBHEIE YMEHUS, perieHbl BCe OCHOBHBIC
CTaHJApPTHBIX 3a7a4 He pElIeHbl BCE OCHOBHBIC
pEIIeHbI THIIOBBIE 3aJa4d C OTIEJIbHBIMHU
Hannuue |mpoaeMoHCTpUpOBaHbI 3aa4d ¢ HETrpyObIMU
o 3alayd ¢ HErpyObIMHU HECYIIECTBEHHBIMH
YMEHHI |OCHOBHBIE YMEHUS, OIIMOKAMH, BEIIOIHEHBI
OIIMOKAMHU, BEITOIHEHEI HeIOYETaMH,
UMEIOT MECTO TpyObIe BCE 3aJaHHS B IIOJHOM
BCE 3aJaHMsA, HO HE B BBIITOJIHEHBI BCE
OLINOKH o0beMe, HO HEKOTOphIe
IIOJTHOM 00BEME 3aJaHUd B  IIOJHOM
¢ HEJOUYETAMH
o0neME
IIpu CILICHUN . |IIponemoncTpupoBansl |IIpogeMOHCTpHUPOBAHBI
Hannune P P HNMeercs MUHUMAILHBIN POl pup POl pup
CTaHJAPTHBIX 3a/lay He 0a30Bblc HAaBBIKM TPH|HABBIKKM TPU PEIICHUU
HaBBIKOB Ha0Op HaBBIKOB IS
MPOJEMOHCTPHPOBAHBI pElIeHNN CTaHIAPTHBIX|HECTAHJAPTHBIX 3ajad
(BnameHue pelIeHUs CTaHIaPTHBIX
0a30BbIE HaBBIKH, 3a7ad ¢ HEKOTOphIMHU|Oe3 omrnboK u
OTIBITOM) 3a/1a4 ¢ HEKOTOPHIMHU
UMEIOT MECTO TpyObIe HeZOoYeTaMU HEIOYETOB




OILIINOKU HEIo4YeTaMu
CdopmupoBaHHOCTH
=
E KOMITCTCHIMH CdhopMupoBaHHOCTH
S COOTBETCTBYET CdopmuposanHoCTh KOMITCTCHITHI
< ~
= . KOMIIETEHIIUM B 1[E€JIOM
§ & = Kommnerenmust B mosaoi|MAHAMAIBEHBIM 1 I MOTHOCTHIO
S S E |mepe He| TPEOOBAHHAM. COOTBETCTBYCT COOTBETCTBYET
SEQ WMmeromuxcss  3HaHMiA, |[TPEOOBaHUAM.
SEQ chopMupOBaHa. . ’ VMeionixess  3HaHHit TpeOOBaHUSIM.
S E S |merommxcs  3HaHpii,|YMEHHM,  HABBIKOB B el HAREIKOR I/;I/IMCIOI_HI/IXCH 3HaHUH,
=~ o o o
€ = 2 |ymenuii,HaBbIKOB HEITOM  TOCTATOUHO TS Z/IOTHBaI’mH B HeTOM YMEHH, HaBBIKOB U
5 w - o
S & £ [memocraTouno s |[PETICHAA HpaKThH MOTHBALIUH B TOJHOMN
~ I @™ YEeCKUX JOCTATOYHO JJIA
§ 2 g |pemeHus MPaKTHICCKHX CLICHUS CTAHIADTHBIX Mepe JIOCTATOYHO JIIst
= 2 & |(npodeccuonanbupix) (mpodeccronanbHEIX) E CTHeCo KX p pelIeHus CTI0XKHBIX
9 2 2 |3amau 3ajad, HO - Tpebyercs P IPAKTHYECKUX
=R JIOMNOJIHUTEIbHAs (mpoeccMOHaTBHBIX ) (poecCHOHATEHBIX)
53 NpaKTHKA mo|3ana4 34
4 Ja4
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[IIkana oreHKH pe3yabTaTOB O0yUCHHUS 110 AUCITUILIHHE:
VYpoBeHb cHhOPMUPOBAHHOCTH KOMIICTEHIIUH
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HocrtaTouno

CB0oOOOHO U B [Tmoxo
MIOJTHO 3HaeT
MOJTHOM 00BbeMe OIIHCHIBAET He 3HaeT
MEPOIPHUATHS O
ONKCHIBAET BCE MEPOIPUATHS TIO|MEPOTNPUATHUS 110
COBEpIIICHCTBOB
MEPOTPHSITHSI TIO COBEpPIIICHCTBOB |COBEPIIICHCTBOB
Meponpusrus o aAHUIO
COBEpIIICHCTBOB aHUIO aHUIO
COBEPIIICHCTBOBAHUIO XUMHYECKHX
aHUIO XUMHYECKHIX XUMHYECKHUX
XUMHUYECKHUX MIPOU3BOJICTB U
XUMHUYECKHUX MPOU3BOJICTB  U|MPOU3BOACTB U
MIPOU3BOJICTB u MIPUPOTOOXPAHH
. MPOU3BOJACTB  H| . MIPUPOJOOXPAHH [PUPOIOOXpaHH
MPUPOIOOX PAHHOMN oii TEXHUKH;| o
PUPOIOOXPAHH oii TEXHHKU;|OH TEXHUKHU;
TEXHUKHW; TPUHINIGI . TIPUHIIHITBI
oif TEeXHHKW; TIPUHIIHITBI MIPUHIIAITBI
IPOEKTUPOBAHUS MIPOEKTUPOBAHU
. MPUHIIMIIBI MIPOEKTUPOBAHU |IPOEKTUPOBAHU
MPUPOTIOOXPAHHOMN
MPOEKTUPOBAHU o oI
TEXHHKH, MIPUPOIOOXPAHH
o MPUPOJOOXPAHH [IPUPOIOOXpaHH
3HEProd(PPeKTUBHBIX oM TEXHUKH,| . o
MPUPOIOOXPAHH oi TEXHHKH,|On TEXHHKH,
u 9KOJIOTUYECKH| ., sHeprodhdexTn
ol TEXHUKH, sHeprodpdextu |sHEprorhdextu
0e30MmacHbIX BHBIX u
. sHeprodhdexTu BHBIX 1 |BHBIX u
TEXHOJIOTHIA; 9KOJIOTHYECKH
BHBIX u HKOJIOTHYECKH  [3KOJIOTUYECKHU
TIPUHIIAIIBI 0e30MmacHbIX
HKOJIOTUYECKU . 0e30MacHbIX 0e30MmacHbIX
OpraHu3aluu TEXHOJIOTUH; . .
0e30MacHbIX TEXHOJIOTHUH; TEXHOJIOTHIA;
XUMHYECKHUX - TIPUHIIHAIIBI
TEXHOJIOTHIA;, TIPUHIIHAIIBI TIPUHIIAIIBI
MIPOU3BOJICTB OpraHu3aIu
MPUHIIMIIBI OpraHM3alyl  |opraHuzaluu
XUMHYECKHX
OpTraHu3aIuu XUMHYECKHIX XUMHYECKHUX
MIPOU3BO/ICTB,
XUMHUYECKHUX MPOU3BOJICTB,  |MPOM3BOACTB
JIOTTYCKaeT
IIPOU3BOJICTB MHOTO OIIUOOK
HETOYHOCTH
Ymeth
YmMmeer
CB00OOgHO Cimabo
OCYIIIECTBIISATh He yMeer
OCYIIECTBIISICT OpUEHTHUPYETCS
MOWCK JaHHBIX, OCYIIECTBIISATh
MOUCK JaHHBIX, MOKCKE
OcCy1ecTBIATh TOUCK HE0OXOTMMBIX MOUCK JaHHBIX,
HEOOXOTUMBIX JTAHHBIX,
JAHHBIX, TUTSE HEOOXOTUMBIX
IUIA HEO0XO0INMBIX
HEOOXOIUMBIX TUIS COBEpIICHCTBOB JUIS
COBEpIIICHCTBOB TUTST
COBEPIIICHCTBOBAHUIO aHUIO COBEpIIICHCTBOB
aHUIO COBEpIICHCTBOB
XUMHUYECKHUX XUMHYECKHX aHUIO
XUMHYECKHX aHUIO
MIPOU3BOJICTB u MIPOU3BOJICTB H XUMHYECKHUX
. MPOU3BOJICTB U XUMHYECKHX
MPUPOIOOX PAHHOMN MPUPOIOOXPAHH MPOU3BOJICTB U
MPUPOTOOXPAHH | . MPOU3BOJICTB H
TEXHHUKHU Ha| . Oif TEXHUKH Ha MPUPOIOOXPAHH
O TeXHUKH Ha MPUPOJOOXPAHH | .
npeanpuarusx TOK NPEINPUSITHIX < Ol TEXHUKU Ha
PEIITPUATHSIX Oifi TEXHUKH Ha
TOK, nomyckaer IPEANPUATHUIX
TOK, 0e3 MPEATPHUATHIX
HE3HAYUTEIIbHBI TOK
(911150 TOK
€ OIIMOKHN

Bnanets




B MIOJIHOM
o0BemMe Blameer
MoAXoJaMu K
MOWCKY JTaHHBIX
[lonxonamMu K MOMCKY|Ims
TAHHBIX JUISI|COBEPILICHCTBOB
COBEpIICHCTBOBAHUSA [aHUA
XUMHYECKHX XUMHYECKHX
MIPOU3BO/ICTB, MIPOU3BO/ICTB,
anmaparoB u|amnmaparoB u
MIPOLIECCOB MIPOLIECCOB
MIPUPOTOOX PAHHON MPUPOTOOXPAHH
TEXHHKH, OTIBITOM|OH TEXHUKH,
OpraHHu3aIu OTIBITOM
MIPOEKTOB B 00JacTH|OpraHu3aluu
9HEprod(hPEeKTUBHBIX |MPOCKTOB B
u 9KOJIOTHYeCcKH|001acTi
6e30macHbIX sHeprodpdexTu
TEXHOJIOTUI Ha|BHBIX U
npeanpusTusx TOK  [3xonoruuecku
0e30MacHbIX
TEXHOJOTHN Ha
MPeaNpPUATHIX
TOK

HocrtaTtouno
IIOJIHO 3HACT
MOIXOJIBI K
MOWCKY JTaHHBIX
TUIS
COBEPILIEHCTBOB
aHus
XUMHYECKUX
MIPOU3BO/ICTB,
anmaparoB u
MPOIIECCOB
MIPUPOIOOXPaHH
oH TEXHHKH,
OIIBIT
OpraHu3aIu
MIPOEKTOB B
obOnacTh
sHeprodpdexTu
BHBIX n
SKOJIOTHYCCKHU
0e30macHBIX
TEXHOJIOTUHA Ha
MPEATPHUATHIX
TOK, nomyckaer
OIINOKU

IImoxo Bmameer
MOAX0JaMH K
MOUCKY JTaHHBIX
IS
COBEPIIICHCTBOB
aHus
XHUMHYECKHX
MIPOU3BO/ICTB,
anmapaToB u
MPOLIECCOB
MIPUPOIOOXPaHH
oH TEXHHKH,
OITBITOM
OpTraHu3aIuu
MIPOEKTOB B
obnactu
sHeprodpextu
BHBIX u
JKOJIOTMYECKU
0e30MmacHbIX
TEXHOJIOTHH Ha
PEIITPUATHSIX
TOK, MHOT'O
oIInOOoK

He obmagaer
MMOIX0JaMU K
MOWCKY JTaHHBIX
TUIS
COBEPILIEHCTBOB
aHus
XAMHYECKHUX
MIPOU3BO/ICTB,
anmaparoB u
MPOIIECCOB
MIPUPOIOOXPaHH
oH TEXHHKH,
OIIBITOM
OpraHu3aIu
MIPOEKTOB B
obOnacTh
sHeprodpdexTu
BHBIX n
SKOJIOTHYCCKHU
0e30macHBIX
TEXHOJIOTUHA Ha
MPEATPHUATHIX
TOK

OneHoyHble MaTepuajbl IS MPOBEIEHUS TEKYIIEro KOHTPOJS YCIEBAEMOCTH U
MPOMEXYTOUHOM aTTecTauuu npuBeaeHsl B [Ipunoxennn k pabodel mporpaMme IUCHUTUIHHEIL.
[lonHbI KOMIUIEKT 3aJaHUl M MaTepuajoB, HEOOXOAMMBIX MJIs OLEHUBAHUS PE3yJbTAaTOB
oOyudeHus MO NUCUUIUIMHE, XPaHUTCA Ha Kadeape-pa3paboTyuke B OyMaXHOM U 3JIEKTPOHHOM

BUJIE.
6. YueOHO-MeTOAMYeCKOe U HHPOPMAIIMOHHOE 0OecrevyeHre JUCHUIINHbI
6.1. YueOHO-MeTOaAUUECKOE 00ecneueHue
OcHOBHAas JJUTCpATYypa
Komn-Bo
Bun u3znganus
Mecto Anpec AK3EMILIS-
No Hanwme- (yueOHUK, l'on
ABTOp(BI) W3/1aHUs, 3JIEKTPOHHOIO [ pOB B OMO-
n/n HOBaHME yuebHoe U3J1aHus
Hocobite, 1p.) H31aTEIHCTBO pecypca JIHOTEKE
PO KI'DY
Maremarude
CKHE MOJIEITH
JlaiteBa  E. " acqﬂﬂ
A., @apaxos P yuebHoe Kazans:
1 TEIIIOMAacCO0 2013 50
T. M., SMEHHLIX rmocooue OtedecTBO
JlanteB A. T
XapaKTEPUCT
WK armnapaTroB




OcHOBHEBIE
MPOIIECCHI U
2 Kacatkmn A. anmapaTsl yaeOHUK A M.: AnpsuaC 2006 29
I. . BY30B
XUMHNYCCKOHN
TEXHOJIOTUHU
JlommosmHUTEILHAS JINTEPATYPA
Kon-Bo
Bun wsnannus Mecto Anpec SK3EMILISI-
No Hauwme- (yueOHUK, TI'on P
ABTOpP(BI) W3/1aHMS, 3JIEKTPOHHOIO | POB B OHMO-
/o HOBaHUE yaeOHOe A30aHUS
Hocobue, 2p.) W3aTeNILCTBO pecypca JINOTEKE
> KIDYy
OCHOBBI
pacdera u
JlanteB A. I'.,| MogepHH3al
1 ®apaxos M. . moHorpadus |Kazans: KIDV| 2010 5
H., MuneesB| TemiomMaccoo
H.T. OMEHHBIX
YCTaHOBOK B
HeTexXuMun
6.2. UudopmanuonHoe odecnevyeHmne
6.2.1. DyIeKTpOHHBIE U HHTEPHET-PECYPCHI
Ne
H/H HaI/IMeHOBaHI/Ie BHCKTpOHHBIX n I/IHTepHeT'pecprOB CCBI.HKa
1 |MoaenupoBaHHe XUMUKO-TEXHOJIOTHIECKHUX MPOIIECCOB https://youtu.be/VaV5vg0649k
6.2.2. Ilpodeccrnonanbable 0a3bl JAHHBIX
Ne
i HanmenoBanme npodeccuoHambHbIX 0a3 TaHHBIX Anpec Pexxum gocrymna
1 |Poccuiickas HanmoHanbHas OuOIHMoTEKA http://nlr.ru/ http://nlr.ru/
Hayunas 3JICKTPOHHAS onbmmoTeKa TRT TRT
2 cLIBRARY RU http://elibrary.ru http://elibrary.ru
6.2.3. MadopManimoHHO-cIpaBOYHbIE CUCTEMBI
Ne | HammenoBanue nHbOpMaAIIMOHHO-CITPABOYHBIX Anpec Pesum focTyna
/11 CUCTEM
1 |«KoHCyabTaHT MITIOCH http://www.consultant.ru/ Iht;tﬁt:/m;ww.consu

6.2.4. JluneH3noHHOE ¥ CBOOOJHO DPACIPOCTPAHAEMOE IIPOrpaMMHOE 00ECIIEYEeHHE
JIACIIATLIAHBI

PexBu3uthI
Ne HanmenoBanue nporpaMMHOro Crioco6 pacripocTpaHeHus
MOATBEPKIAIOIINX
/o o0ecrieueHus (JTMIIeH3MOHHOE/CBOOOTHO)
JIOKYMCHTOB




Kommnac-3D V13

IIporpammHoe

oOecrieueHue
TPEXMEPHOTO MOJICTUPOBAHHSI

3A0 "CodtJlaitnTpeiin"
Ne33659/KZN12 ot 04.
05 2012 Hewuckn. mpaso.
beccpouno

hias: |

Windows Server CAL 2012 Russian
OLP NL AcademicEdition Device
CAL

CepBepHast omnepalMoHHasi cUCTeMa

oT koMranuu Microsoft.

3A0 "CodtJlaitunTpeiin"
Ne2014.0310 oT
15.11.2014 Hewucki.
npaBo. beccpouno

LMS Moodle
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CTYIEHTA

st 3(PEeKTUBHOTO  OHIIAMH-
BSaHMOI[eﬁCTBHH npenoaaBarejia u

CBoOomHas
Hewuck.
Bbeccpouno

JINLIEH3US
Mpaso.

7. MaTepuaJibHO-TEXHUYECKOe o0ecnevyeHne U CIUIIUHbI

Bun yueGHOM paboThI

HaI/IMeHOBaHI/Ie CIICOaJIbHBIX
nomenteHuy u noMmeniesni qis CPC

OcHaIIIEHHOCTH CHEIHAIbHBIX
nomMeneHu u nomemenuii g CPC

DK3aMeH

VYuebnas ayauropust

JOCKa ayIuTOpHas, IIPOEKTOP
MYJIbTUMEAUNHBIN, 9KpaH, IEPEHOCHOE
000pyI0BaHUE HOYTOVK

JlexuMoHHEBIE 3aHATHA

VYuebHas ayIuTopus

JOCKa ayIUTOpHas, IIPOEKTOP
MYJIbTUMEAUNHBIN, 9KpaH, IEPEHOCHOE
000pya0BaHUE HOYTOVK

IIpaxkTrueckue
3aHATHS

VYuebnas ayauropust

J0CKa ayJIuTOpHas,
aHTUBUOPAIMOHHEIH, CTOJ
TATPOBaJBHBIA (2 mT.),  CTON
nabopaTopHbI, cTON XUMUYeckuil (4
IIT.), CTOJ C HAJCTPOUKOM, mKad st
XUMHYECKUX PEaKTHBOB, CTOJ MOWKa,
mkad BBITSDKHOW, MKad CYIIUIIBHBIN,
YCTPOMCTBO ISl CyIIKH mocynsl 13-
0165, BECHI BJIEKTPOHHbBIE
nabopatopusie  ARA-520, ¢oromerp
(hOTOdIEKTPUYECKHIA K®K-2,
IKCTPAKTOP 112-800,
KOJIOOHArpeBaTeib I15-04100M,
KOHIYKTOMETp «DKcrpeccy»-002-2- 61,
KOHJTYKTOMET] KIIII-026,
(hOTOKOJIOpUMETPUIECKUI

koHneHtparomep Texno®apm-002.3

nevataromui, OaHs mabopaTopHas
DAE-TE-A/111

CTOJ

KonTposs
CaMOCTOSATEJIBHOMN
paboTHl U UHas
KOHTaKTHasl paboTa

VYuebnas ayauropust

J0cKa ayJIuTOpHas, IIPOEKTOP
MYJIbTUMEAUNHBIN, SKPaH, IEPEHOCHOE
000opyZ0BaHUE HOYTOYK

CamMocTosTenpHast
pabora

VYuebHas ayIuTopus

JOCKa ayIUTOpHas, IIPOEKTOP
MYJIbTUMEAUIHBIN, 9KpaH, IEPEHOCHOE
000pyI0BaHUE HOYTOVK

Koncynbranuu

VYuebHas ayIuTOpus

JOCKa ayIuTOpHas, IIPOEKTOP
MYJIbTUMEAUNHBIN, 9KpaH, IEPEHOCHOE
000pyI0BaHUE HOYTOVK

KoHTakTHBIE Yackl BO
BpeMsI aTTeCTalluu

VYuebHas ayIuTOpus

JOCKa ayIuTOpHas, IIPOEKTOP
MYJIbTUMEAUMHBIN, 9KpaH, IEPEHOCHOE
o0opynoBaHNE HOYTOYK




8. OcoOenHocTHM oOpraHuzanuM o00pPa30BATEJbHON [EATEJIbHOCTH JIS JHI C
OrPAHUYE€HHBIMH BO3MOKHOCTSIMH 3/I0POBbSI 1 HHBAJINI0B

Jluma ¢ orpaHMYEHHBIMH BO3MOXXHOCTSMH 370poBbsi (OB3) m wHBamuabl HMEOT
BO3MOKHOCTH OECIIPEIATCTBEHHO MEePEMEIIaThCSl M3 OJJHOTO yueOHO-T1a00paTOpHOTO KOpITyca B
JPYTOM, MOJHSATHCS HAa BCE 3TAXKU Y4eOHO-T1a00paTOPHBIX KOPITYCOB, 3aHUMATHCS B YUECOHBIX U
WHBIX TOMEMICHUSAX C Y4ETOM OCOOCHHOCTEH MCUXO(PU3NUECKOTO PA3BUTHS U COCTOSHUS
3JI0POBBA.

Jlst o0yuenus nui ¢ OB3 u nHBaIMI0B, MEIONINX HAPYIICHHS OMTOPHO- IBUTATEILHOTO
amnmapara, 0OecreueHbl YCIOBUs OECHPENATCTBEHHOTO JTOCTyIa BO BCE YUeOHbIE MOMEIICHHUS.
Nudopmarus o cienuanbHBIX YCIOBHSIX, CO3MaHHBIX Tt oOydaronuxcst ¢ OB3 u nHBanumos,
pasMenieHa Ha caiite yHuBepcutera Www//Kgeu.ru. HmeeTrcss BO3MOXHOCTh OKa3aHUS
TEXHHYECKOH  TIMOMOIM  AacCUCTEHTOM, a TaKXKe YyCIOyr  CypJIONEepEeBOAYMKOB |
TU(HITOCYPIOTIEPEBOUNKOB.

g agantanuy K BocnipusaTuio ymnamMu ¢ OB3 u wHBaNMIaMu ¢ HApyIICHHBIM CITyXOM
CIPaBOYHOT0, y4eOHOTO MaTepuraa 1o JUCHUTUINHE 00€CIIeYMBAIOTCS CICTYIOIINE YCIOBUS:

- JUTSI Ty4IIed OpUEHTAIIUH B ayAUTOPHH, TPUMEHSFOTCSI CHTHAJIBI OMTOBEIICHUS O HavaJe
Y KOHIIE 3aHATHS (CIIOBO «3BOHOK» MHIIIETCS HA TOCKE);

- BHUMaHHE CJIa0OCIBIIIAIIET0 00Yy4aromerocs MpUBJICKAeTCs MeJaroroM >KecTom (Ha
MJIEUO KIIAJETCs pyKa, OCYIIECTBIISIETCS] HEPE3KOE MOXJIONBIBAHKE);

- pasroBapuBas ¢ 00y4aromuMCcs, MeJarorn4eckKuii pabOTHUK CMOTPUT Ha HETO, TOBOPHT
SICHO, KOPOTKUMHU TPEITIOKCHUSIMH, 00ECTIEUrBasi BO3MOYKHOCTh YTEHHUS 10 TyOaMm.

KomMrieHcanust 3aTpy THEHHI peUeBOT0 M MHTEJUICKTYaTbHOTO PA3BUTHS CIIA00CIBIIIAIINAX
0Oy4aromuxcst MPOBOAUTCS IMTyTEM:

- WCTOJB30BAaHUS CXEM, JHarpaMM, PHUCYHKOB, KOMIIBIOTEPHBIX TPE3CHTAIUN C
THIEPCChUTKAMU, KOMMEHTHPYIOIIUMHU OTICTbHBIE KOMIIOHEHTHI N300paKEHUS;

- PETYISIPHOTO TPUMEHEHUs yIPaXHEHU Ha rpaduueckoe BBIIEICHUE CYIIECTBEHHBIX
NPU3HAKOB MPEIMETOB U SIBJICHUIA;,

- obecrieueHns1 BO3MOKHOCTH ISl 00YYaroIerocsl MOJIYYUTh aIpEeCHYI0 KOHCYJIBTAIUIO
0 AJIEKTPOHHOMN TIOUTE 1O Mepe HEOOXOTUMMOCTH.

s agantanuu K BoctpusaTaio Juniamu ¢ OB3 1 nHBanuaamMu ¢ HapyIICHUSMH 3PSHHSI
CIPaBOYHOTO, y4eOHOoro, MPOCBETUTEIBCKOTO MaTepuana, peIyCMOTPEHHOTO
o0pa3oBaTenbHON MPOrpaMMON 1O BEIOpAHHOMY HaIlpaBiie-HUIO TOATOTOBKH, 00€CIIEUYNBAIOTCS
CJIEYIOIINE yCIOBUS:

- BeaeTcs ajanTanus o(puUUIUaIbHOrO caiita B ceTd MHTepHET ¢ ydyeToM OcoOBIX
MOTPeOHOCTEN WHBAIMIOB IO 3pPEHUI0, OOECIEUMBACTCS HAIMYME KPYMHOMIPU(PTOBOU
CIIpaBOYHOM MH(GOPMAITH O PACTTUCAHUU YUSOHBIX 3aHSITHI;

- MIeIarOruYeCKuil pabOTHHUK, €ro coOeCeTHUK (MPU HEOOXOAMMOCTH), MPUCYTCTBYIOIITHE
Ha 3aHSTHUHU, PEACTABISIOTCA 00yUYaIOUTUMCS, TIPH ATOM KaXKIIbIi pa3 Ha3bIBaeTCs TOT, K KOMY
NeIarorn4ecKuii paboOTHUK oOpaIiaercs;

- JIEWCTBUSA, KECTHI, NMEPEMEIICHHUS TEeAarorndeckoro pabOTHHKA KOPOTKO M SICHO
KOMMEHTHPYIOTCS;

- me4aTHas WH(OpManMS TMPemoCTaBIsIeTCs KPymHbIM ImpudToM (0T 18 MyHKTOB),
TOTAJILHO O3BYYHBACTCS,

- oOecnieunBaeTCsl HEOOXOMMMBIN YPOBEHb OCBEIIEHHOCTH MTOMEIIEHUI;



- MPEAOCTABISIETCS BO3MOXHOCTh HCIOJB30BaTh KOMIIBIOTEPHl BO BpEMs 3aHATHH U
paBo 3aMmucu 00bSICHEHNWH Ha TUKTOGOH (110 JKEeJTaHUIO 00YUaIOIINXCS).

dopma npoBeACHNS TEKYIIEH 1 MPOMEKYTOYHOU aTTecTanuu st o0yyatonuxces ¢ OB3
Y MHBAJIMJIOB OIPEIEISIeTCSI IEAarornIecKUM pabOTHUKOM B COOTBETCTBHH C yU€OHBIM TJIAHOM.
[Ipu HeoOxomumocTn obOydaromemycss ¢ OB3, wHBanMIy C y4eTOM WX WHANBUAYAJTbHBIX
NCUXO(PU3NUECKUX OCOOCHHOCTEH 1aeTCsi BOZMOXKHOCTh TIPOUTH MPOMEXKYTOUHYIO aTTeCTaIUIO
YCTHO, TUCBMEHHO Ha OyMare, MICbMEHHO Ha KOMITbIOTEPE, B (hOpME TECTUPOBAHMS U T.II., THOO
MPEAOCTABIISACTCS TOTIOTHUTEIHLHOE BPEMsI JIJIsl TOATOTOBKH OTBETA.



3.1 CTpyKTypa U coaepkaHue JUCHUILIMHBI 0YHO-3204HOH (POPMBI 00yUeHUs

. Bcero | Cemectp
Bun yueGHOM paboThI 4ACOB

4
OBLIAA TPYAOEMKOCTD JUCHUIIJINHBI 108 108
KOHTAKTHAA PABOTA OBYYAIOUIET'OCA
C ITPEIIOAABATEIJIEM, 21 21
B TOM YHUCJIE:
Jlexnnonnsie 3auatus (JIek) 12 12
[Tpaktrueckue 3anstus (I1p) 4 4
KonTposb camocTosTeNhHOM pabOTHl M MHASI KOHTAKTHAS 4 4
pabota (KCP)*
KonrakTtabie yacel Bo Bpemst arrectanuu (KITA) 1 1
CAMOCTOATEJIBHAA PABOTA OBYYAIOUIET'OCA
(CPC): 79 79




Jlucr perucrpanum usMeHeHU

JloronHeHUsT W W3MEHEHHS B pabodeil mporpamMe aucuuiidasl Ha 2021 /2022
y4eOHBIN o

B nporpammy BHOCATCS CleAYIONIUE U3MEHEHHUS:

Vkasviearomes nomepa cmpanuy, Ha KOMOPbIX
BHECEHbl UBMEHEHUS,
U Kpamko 0aemcsi Xxapakmepucmuxa mux
uzMeHeHull

[TporpamMma omoOpeHa Ha 3acenaHuu kadeapsl — papadborunka «27» Hos0ps 2020 r.,
mpotokoa Ne 21

3aB. kadempoii JlanTeB A.T'.

[IporpaMmma om00peHa METOAWYECKHM COBETOM HMHCTUTYTA DJIEKTPOIHEPTreTUKUA H
a1eKTpOoHUKN«28» HOs10ps 2020 r., mpotokos Ne 3

3am. mupekropa mo YMP / AxmeroBa P.B. /

Tloonuce, oama

CorJiacoBaHo:

PyxoBoaurens OITOIT [ JTanreB A.T'. /

Iloonuce, oama




Ipunooicenue xk paboueii npoepamme

OUCYUNTUHDL
e MUHUCTEPCTBO HAYKHU U BBICIIIEIO OBPA30BAHMNS POCCUNCKON OEJEPALININ
[rTJ] DenepajbHOE TOCyIaAPCTBEHHOE OI01KeTHOE 00pa3oBaTe/ibHOe
== _,_j_"»_..- yupekIeHue BhICIIero 00pa3oBanus
Ky «KA3AHCKHH I'OCYJAPCTBEHHbBIN SHEPTETUYECKN YHUBEPCUTET»
(®T'BOY BO «KI'9Y»)

OLHEHOYHDBIE MATEPUAJIbI
0 JUCUMILIHHE

MO,Z[CJ'II/IPOBaHI/IC 1 ONITUMHU3AIUA XUMHKO-TCXHOJOIMYCCKHUX IMPOLECCOB OUYNCTKHU
ra3oBbIX U ) KHUJAKHX CPEO

Hanpasnenue nonroroku 18.04.02 Duepro- u  pecypcocOeperamomue OpoOUEecChl B
XUMUYECKON TEXHOJIOTHH, HEPTEXUMHUH U OMOTEXHOJIOTUH

Hamnpasnennocts (mpoduns)  DHeprodPpheKTUBHBIE 1 IKOJIOTUYECKU O€30TTaCHBIE TEXHOJIOT I
Ha npeanpusaTusax TOK

KBanudukanus MarucTp

r. Kazans, 2021



OueHouHble  MaTepuaiabl 1O  AuciUIUuiMHEe  «OpraHuzanusi  OPOEKTUPOBAHUSA
XUMHUKO-TEXHOJIOTHYECKUX MPOIECCOB MPUPOAOOXPAHHON TEXHUKHU U TEXHOJIOTUI - KOMIUIEKT
KOHTPOJbHO-U3MEPUTENBbHBIX MAaTE€pUAJIOB, NMPEIHA3HAYEHHBIX JJIsl OLEHUBAHUS PE3YyJIbTaTOB
0Oy4eHHs Ha COOTBETCTBUE MHANKATOPAM JIOCTHKEHUS KOMITeTeHIUU(1):

[1K-1 Cnocoben pa3pabaThiBaTh MEPOIPHUSATUS IO COBEPIICHCTBOBAHUIO TEXHOJIOTUU
POU3BOJICTBA B 00JACTH AHEPTrod((PEKTUBHBIX M IKOJOTUYECKH O€30MaCHBIX TEXHOJIOTHI Ha
npeanpustuax TOK

OneHuBaHue pe3yJbTaTOB OOyYEHUS N0 AUCIMILUIMHE OCYUIECTBISIETCS B paMKax
TEKYIIEro KOHTPOJI YCIEBAEMOCTH, TPOBOAUMOTO 0 OasuibHO-peiiTuHroBoit cucreme (bPC), u
IPOMEKYTOYHOM aTTeCTAIIH.

Texymuii KOHTPOJIb YCIIEBAEMOCTH O0OECIEUMBAET OIIEHUBAHUE MpOIEecca 00yUYeHUs Mo
muctuiuinie. [Ipy TekyliemM KOHTPOJie YyCIeBaeMOCTH MCHOJb3YIOTCS CIEAYIONINE OLIEHOYHbBIE
cpeacTsa: pedepar.

[IpomexxyTouHass arrecTralyds HMEET LEeNbl0 OMNPEACIUTh YPOBEHb JIOCTHIKEHUS
3alJIaHUPOBAHHBIX PE3yJIbTAaTOB OOy4deHHs MO JucHumimHe 3a 3 cemectp. Dopma
IIPOMEKYTOUHOM aTTECTALUU IK3aMEH.

OueHouHbIE MaTepuasibl BKIIOYAKOT 33JaHUs Uil NPOBEACHHS TEKYIIEro KOHTPOJIS
yCIIEBA€MOCTH U MTPOMEKYTOUHOH aTTeCTalli 00Yy4aIOIIUXCs, pa3pad0TaHHbIE B COOTBETCTBUH C
paboyeii mporpaMMoi JUCIUILTAHBIL.

1. TexHoJiornyeckasi Kapra

Cemectp 3
YpOBEHb OCBOEHUS! TUCITUTLINHBI, OAUTBI
Howmep Haumeno- Kon
HEY/IOB-HO | YIIOB-HO XOPOIIO OTJIMYHO
paznena/ Bux CPC BaHUE WHJIMKaTOopa
TEMBI JIHC- OIIEHOYHOTO | TOCTIKEHUS | HE 3a4TEHO 3a4TEHO
UTIINHBI CpPEACTBA |KOMIIETEHUUN HYDKE
HU3KUU cpeaHui BBEICOKHI
CPEJIHETO
Tekyiuii KOHTPOJIb YCIIEBAEMOCTH
OCHOBBI
MOJICTTUPOBAHUS U
OIITUMHU3AIINN
XUMHKO-
1 Pedepar meriee 30 | 30-39 | 40-49 | 50-60
TCXHOJOI'MYCCKUX
MIPOIIECCOB
OUHUCTKH TIa30BbIX
W SKUIKUX CPe
KurtP,
o |!Ipomexyroumas wenee 25 | 25-29 30-34 35-40
aTTecTamus BOTIPOCHI
Bcero 6amnos 0-54 55-69 70-84 85-100




2. IlepevyeHb OLIEHOYHBIX CPE/ICTB

KpaTKa}I XapaKTCPHUCTUKA OLCHOYHBIX CPEACTB, UCIIOJb3YCMBIX IIPHU TCKYIICM KOHTPOJIC
YCIIEBACMOCTH U HpOMC)KYTO‘IHOﬁ arTeCTanunu o6yqa}0meroc;1 MO JUCHUIIIINHE!

HaumenoBanue
OLICHOYHOI'O Kpatkas xapakrepucTrka OlleHOYHOTO CPEICTBA O1eHOYHBIE MaTEPUATBI
CpeacTBa
Pedepar (Pedepar) |CocraBinenue pedepara no 3a1aHHON TeMe Tembl pedepaton

CpenctBo NpOBEPKHM YMEHUH MPUMEHSTH IOJyYE€HHBIE
3HAHUA U1 pEeUICHUs 3a1a4 ONpPEACIICHHOrO THIIA 10 TEME
WJIU pa3zeiy

Kontponpnas pabota
(KutP)

KomminekT KOHTpOJIbHBIX
3aJ]aHU IO BapUaHTaM

3. OueHo4YHbIe MaTepPUAJIbI TEKYIIET0 KOHTPOJISA yCIeBAeMOCTH 00YYaI0MXCs

Haumenosanue |Pedepar
OLICHOYHOI0
cpeacTea

IIpencraBnenne n |1. OCHOBHBIE MPOIIECCH XUMUYECKOM TEXHOJIOTUH U UX Kiaccuukarus

COACpKAaHUE 2. OcHOBBI (U3UYECKOTO U MATEMATHIECKOTO MOACIIUPOBAHHUS MPOIIECCOB XUMHYECKOM
OLCHO'HAIX TEXHOJIOTUH
MaTepuaioB

3. OCHOBBI THIPABIUKHI

4. IlepemeliieHue KUIKOCTEN

5. Pa3nenenue )KUIKUX U Ta3000pa3HbIX HEOAHOPOIHBIX CUCTEM

6. [IpombInuIeHHBIE CTTOCOOBI MTOABO/IA M OTBO/IA TETUIOTHI B XMMHUYECKOH armmapaType
7. TerumooOMeHHbIE anmapaTh

8. BeimapuBanue

9. Pextudukannonubie u aOCOpOIMOHHBIE YCTAHOBKH

10. CymnibHbIE yCTAaHOBKHU

11. MaccooOMeHHBIE MPOIECCHI U armapaThl

12. IlepememmBaromue ycTpoicTsa

13. Cymmunku

14. Annapatsl 1J1s IEpEMEIIMBAHUS )KUIKUX CPE

15. Mamuns!l U1 OJIy4€HUs U3IENUH U3 TOJIMMEPHBIX MaTepHallOB

16. TpybompoBobI ¥ TPYOOIIPOBOAHAS apMaTypa

17. OnTumMu3anuss XUMHKO-TEXHOJIOTHISCKUX TporieccoB. O01Iast XxapakTeprucTuKa 1
METO/Ibl PEIICHUsI ONTUMHU3AIIMOHHBIX 3a7a4

18. MonenupoBaHue XUMHUKO-TEXHOJIOTUYECKUX MPOLIECCOB C UCIIOJIb30BAHHE
CTaTUCTUYECKUX MOJIEIICH

19. MonenupoBaHue XUMUKO-TEXHOJIOTUYECKUX MPOILIECCOB C UCIIOJIb30BAHUEM
(UBUKO-XUMHYECKHUX MOJIENIeH

20. MopenupoBaHHUe XUMUKO-TEXHOJIOTHYECKUX CHCTEM




Kputepuu onenku
1 IIKaa
OLICHUBAHUS

B Oajurax

[Tpu oreHKe BBICTYIUICHHUS ¢ peepaToM YUHUTHIBAIOTCS CICAYIONINE KPUTCPHU:

1. 3nanue mamepuana

] comepkaHWE MaTepuala PACKPHITO B TOJTHOM o0BeMe, TPEeITyCMOTPCHHOM
pOrpaMMON TUCHUIUTMHEL — 20 6aioB;

0 coaepkaHUEe MaTepuaa PaCKpPbITO HEMOJIHO, MTOKa3aHo OO0Ilee MOHMMaHKUE BOIPOCa,
JIOCTATOYHOE TSl TATbHEHUIIIEro N3ydeHus mporpaMMHoro marepuana — 10 Gamnos;

0 He pacKphITO OCHOBHOE COJIepKaHue yueOHOro Marepuaia — 0 6auios;

2. IlocnedosamenbHocmob U30HCEHUS

0 coaepaHWEe MaTepuaia PacKpPbITO TOCICIOBATEIIBHO, JOCTATOYHO  XOPOIIO
npoaymano — 20 6aios;

0 mocienoBaTeIbHOCTh H3JIOKEHUS MaTeprala HeJoCTaTOuHO mpoaymMana — 10 6amios;

0 myTaHUIa B H3JIOKCHUH MaTepraia — (0 0ayljios;

3. Vpogenv meopemuueckoeo ananuza

0 TmoKa3aHO yMEHHE JeaTh 00001IeHre, BEIBOIBI, cpaBHeHNEe — 20 6aioB;

0 o0o0meHue, BBIBOBI, CPaBHEHHUE IENAIOTCS ¢ MTOMOIIIBIO TipenoaaBaresns — 10 Garmos;

0 TOJIHOE HEYMEHHE JIeslaTh 0000IEHUE, BBHIBOIBI, CpaBHEHUS — 0 OaJIsIoB
MakcuMajbHOE KOJHYeCTBO 0aJ1710B - 60

4. OnleHOYHbIE MATEPHAJIBI IPOMEKYTOYHOM ATTeCTAIUN

HauMenoBanue
OIIEHOYHOI'0
cpeacTBa

IK3aMeH




[IpencraBnenue u
coJiepKaHue
OIIEHOYHBIX
MaTepuaioB

[Tepedens 3amanuii 1J1s1 KOHTPOJIBHBIX PAOOT:
1. InTerpanpHble U JEKOMIIO3UIIMOHHBIE METO/IBI pacuyeTa XUMHUKO- TEXHOJIOTUYECKUX

cucteM. BUJIbl TEXHOOTHYECKUX CBA3EH MEXKIy orepaTopamMu

2. Marematrnyeckoe OMMCaHue TUAPOIMHAMUYECKUX U THIPOMEXaHUYECKUX MPOILIECCOB.

3. Pacder TemnooOMeHHOTO amnmapara

4. Pacuer BbIIapHON yCTaHOBKHU

5. PacueT MaccooOMEHHBIX YCTPOUCTB

6. MaremaTrndeckoe ONUCaHue TUAPOIMHAMUYECKIX M THAPOMEXaHUYECKUX MPOLIECCOB.

7. TerunoBoii 6anmaHC U pacyeT pacxo10B TEIUIOHOCUTENEH.

8. Pacuer TapenpyaThiX U HACAJTOYHBIX KOJIOHH.

Harmp.: 1. MarepuanbHbIii U TEIJIOBOM 0ajgaHC MHOTOKOPITYCHOW BBITTAPHOW YCTAaHOBKH

2. MarepuanbHblil 6amaHc peKTH()UKAITMOHHON KOJIOHHBI. Y paBHEHHS PaO0OvHnX JTUHUN

3. Hanmummre 3aKoHbI, ONUCHIBAIOIINE MOJIEKYJIIPHBINA MTEPEeHOC

MAacchl, JHEPTHUH U UMITYJIbCA, U O0BACHUTE MPUYMHY UX CXOJCTBA.

4. B yeM 3aki1t04aeTcsi NPUHIUIT MOJICTMPOBAHUS TEXHOJIOTMUYECKUX MPOIecCOB? YKaXHUTE
CXOJICTBO W pa3jN4uhe OCHOBHBIX CIIOCOOOB MOJEITUPOBAaHUS — METOJa OO0OOIIEHHBIX
NEPEMEHHBIX U MaTEMAaTUYECKOT0 MOJCITUPOBAHUS

5. Boruncnure ko3(G(UIMEHT TEIUIOOTAaYd Ui BOBI, MOJOTPEBaeMOW B TpyOdaTom
TETI00OMEHHUKE, COCTOSIINM U3 TpyO auameTpom 23 40x2,5 mm. Bona uaer no tpydam co
ckopoctbio 1 M/c. Cpennsis remriepatypa Bozsl 47,5°C. Temneparypa creHku Tpyost 95°C;
nHa TpyOs! 2M. [IpuHATh, uTo TipH padoueit Temmneparype Boabl 47,5°C koaddurment
terutonpoBogHoctd  Bonel 0.643 Bt/(M-K), nunamudeckuii ko3pPUIHEHT BI3KOCTH
0,57-10-3 ITa-c, mmotHOoCcTh 989 k1/M3 . OTBeT: 5 510 B1/(M2 K).

6. B pexTudukannonnyio koinonny nocrynaet S000kr/a cmecu, cocrosuieit u3 29% (macc)
MeTmiioBoro cnupta u 71% (Macc) Boabl. YpaBHeHHE paboueil JMHUM B BEpXHEHW dacTu
pekTuduKanoHHoi kKosnoHHbI y=0,73x+0,264. Ky6oBoro octarka nosnyudaercs 3800kr/4.
Omnpenenute coctaB KyOOBOTO OCTaTKa M KOJIMYECTBO I1apa, IMOCTYMAIONIIETO U3 BepXHEH
YacTu KOJIOHHBKI B Aeduermatop. OTBeT: 6,99% (Mmacc), 4440 xr/q.

Bomnpocsr:

1. OcHOBBI MOAETUPOBAHUS W aHAIM3a XUMHUKO-TEXHOJIOTHYECKUX Tporecco. Llenu,
3aJIa4M U CIIOCOOBI MOJICITHPOBAHUS.

2. OCHOBBI MOIEIMPOBAHUS M AaHAU3a XUMHUKO-TEXHOJOTHYECKUX TPOIECCOB.
OnTuMu3aIus IPOU3BOACTBEHHOTO TIpoIecca.

3. OCHOBBI MOJIEIHPOBAHUS U aHATN3a XUMHKO-TEXHOJOTHYECKHX IPOIIECCOB. DTaIlbl
MaTEeMaTHYECKOTO MOJICITMPOBAHUS M aHATIN3a XUMHUKO-TEXHOJIOTHYECKUX MPOIIECCOB.

4. MaremaTuueckoe OMucaHue TUAPOAMHAMUYECKUX MpoIieccoB. [lepeMenieHne KuaKux
cpen.

5. MareMarndyeckoe OMNHMCAHHWE THAPOJMHAMUYECKUX TporeccoB. IlepememBanue
HEOJTHOPOIHBIX CHCTEM.

6. MaremaTu4eckoe OMMCaHue THAPOIUHAMUIECKIX MpoIieccoB. OUIBTPOBAHHUE.

7. MaremMaTu4eckoe ONHWCAHHWE THAPOJMHAMUYECKMX TmporeccoB. OTcrauBaHue
B3BEIIEHHBIX YaCTHUII.

8. MareMarndyeckoe ONMUCAaHHE THUIAPOAMHAMHYECKUX MporieccoB. OcaxaeHue B IOJIe
WHEPIIMOHHBIX CHIL

9. MareMaTuveckoe ONMMCaHNUEe TEIUIOBBIX IpoIieccoB. Temonepeaada B HOBEPXHOCTHBIX
TEII000OMEHHUKAX.

10. MaremaTH4YecKkoe ONrMCcaHue TEIUIOBBIX MPOIECCOB. BrimapuBanue

11. MaremaTH4eckoe OlrcaHue MPoIeCCOB MACCOMEPEHOCa M MacCONEpeIauH.

12. BO3HHKHOBECHHE U Pa3BUTHE HAYKH O XUMHUKO-TEXHOJOTHICCKUX MPOIleccax u
amrmaparax




Kputepuu onenku
1 IIKaa
OLICHUBAHUS

B Oajurax

[Ipu BeIcTaBICHNH OAJIOB 32 OTBETHI HA 33JaHUS B OUJIETE YUUTHIBAIOTCS CICTYIOIINE
KPUTEPUU:

1. TlpaBuIBHOCTH BBHIMOJHEHUS MTPAKTUUECKOTO(UX ) 3aMaHusI (1)

2. Brnanmenue MeTogamMu U TEXHOJIOTHSIMHU, 3alJIAHUPOBAHHBIMU B pabodeii mporpaMmMe
JTHACITUTIIAHBI

3. BrnaneHue cienuaibHBIMA TEPMUHAMHE U UCTIOJB30BAHUE UX TIPH OTBETE.

4. YMeHue oObsCHATD, JIeTaTh BBIBOJIBI M 0000IIIEHUS, TaBaTh apr'yMEHTUPOBAaHHbIE
OTBETHI

5. JlorugHOCTH U TTOCAEA0BATEILHOCTh OTBETA

6. JlemoHCTpanus cnocoOHOCTH Y4acTBOBATh B pa3paboTKe 0OOOIIEHHBIX BApUAHTOB
peteHus mpooaemM

Ot 16 10 20 6amIoB OIIEHUBAETCS OTBET, KOTOPBINA IMOKA3bIBAET MIPOYHBIC 3HAHUS
OCHOBHBIX TTPOIIECCOB M3y4aeMOM MPEeIMETHON 00J1aCTH, OTIINYACTCS TIIYOMHOM U
MOJTHOTOM PAaCKPBITHS TEMBI; BJIaJCHIUE TEPMUHOJOTUUECKUM anmapaToM; yMEHHE
OOBSICHATH CYITHOCTb, SIBJICHHI, TPOIIECCOB, COOBITHI, EaTh BEIBOIBI U 0000IIEHUS,
JaBaTh ApTyMEHTUPOBAHHBIC OTBETHI, IPUBOIUTH IPUMEPHI; CBOOOIHOE BIIAJICHHE
MOHOJIOTHYECKON PEUbl0, JIOTHYHOCTh U TIOCTIEIOBATEILHOCTh OTBETA.

Ot 11 go 15 GamioB oneHUBAETCS OTBET, OOHAPYKUBAIOIIHMHI MPOYHBIC 3HAHUS OCHOBHBIX
MPOIIECCOB U3y4aeMOl MPEIMETHOW 00JIaCTH, OTJIMYACTCS TIYOMHON M MOJTHOTOM
PACKpBITHUS TEMBI; BIaJICHUE TEPMUHOJIOTUYECKHUM aIapaToM; yMeHUE OOBACHSITh
CYIITHOCTb, SIBJICHHI, TPOLIECCOB, COOBITHI, JIENIaTh BBIBOJIBI U 0000IIEHUS, 1aBaTh
apryMEHTHPOBAHHBIC OTBETHI, IPUBOIUTH MPUMEPHI; CBOOOTHOE BIIaJICHUE
MOHOJIOTHYECKON PeUbl0, JIOTHYHOCTh U TIOCTIEI0OBATEIBHOCT 0TBeTa. OTHAKO
JOTTyCKAETCs OJTHA — IB€ HETOUHOCTH B OTBETE.

Ot 6 1o 10 6amIoB OIICHUBAETCS OTBET, CBUETEIIbCTBYIONINI, B OCHOBHOM, O 3HAHUU
MIPOIIECCOB U3ydaeMOM MPEAMETHOM 00JIaCTH, OTIMYAIOIIUICS HETOCTATOYHON TITyOHMHOM
Y TIOTHOTOM PacCKPBITHS TEMbI; 3HAHUEM OCHOBHBIX BOTIPOCOB T€OPHUU; CIIa00
c(hopMUPOBAaHHBIMHA HaBBIKAMH aHAJIN3a SBJICHHUH, TPOIIECCOB, HEIOCTATOYHBIM YMEHUEM
JaBaTh ApTyMEHTHPOBAHHBIC OTBETHI U IPUBOIUTH IPUMEPHI; HEIOCTATOYHO CBOOOIHBIM
BJIaJICHUEM MOHOJIOTHYECKOU PEUbI0, JOTHYHOCTHIO M TIOCIICIOBATEIHHOCTHIO OTBETA.
JlommyckaeTcsi HECKOJBKO OIIMOOK B COACPKAHUH OTBETA.

MakcumMajibHOe KOJTH4YeCTBO 0aJUI0B 32 BBINOJIHEHHE MPAKTHYEeCKUX 3agaHuii — 20

MakcuMaJbHOe KOJIHYeCTBO 0217108 3a dK3aMeH - 40
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