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1. BBEOEHMUE K PABOYEN MPOrPAMME OUCLUMMIIUHbI

1.1. MecTo npenoaaBaeMoil TUCIUIUIMHBI B CTPYKTYpe 00pa30BaTeIbHON TPOTrPaMMBI

BasoBas IZl Ob6sa3aTenbHas I:l JononHuTensHo
Bnok 1: aBnseTca akynbTaTMBoM

BapwnatusHas I:l Mo BbIGOpPY I:l

1.2. Uenb aucumnnuHbl
CdpopmupoaTb kOMneTeHUUn oby4atoLerocs B 06nactu obLiern XmuMnu4ecKkom TEXHONOrnu.
1.3. 3agauu AMCLUMNNUHBbI

e PaccMOTpeTb OCHOBHblE MPWHLMMbI Pas3paboTKM  XMMUKO-TEXHONOMMYECKUX MPOLECCOB M UX
NHXXEHEPHOro 0YOPMIEeHNS;

e PackpbiTb MeToabl 060CHOBaHHOMO NoaxoAa K BbiGopy cnocoba MoslyYyeHnss XMMUYeckoro Npoaykta B
MPOMBbILLIMEHHbIX YCIOBUSX;

® npOﬂeMOHCTpMpOBaTb 3HaHUA, Heobxogumble Anis NPUHATUA KOHKPETHOro TexXHOJ10r’m4yecKkoro
peLwieHna npu paspa60T|<e TexXHONorn4ecknx npoLeccos.

1.4. NMepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06y4eHUsl NO AUCLMMNIIMHE, COOTHECEHHbIX C
nJaHUPyeMbIMU pe3yribTaTaMU OCBOEHUs 06pa3oBaTesNibHOW NPorpamMMbl

Koa dopmynupoBka KOMMEeTEHL MK OT1an oopmMmpoBaHus
KOMMeTeHL MM
CnocobHOCTb NPUHNMATL KOHKPETHbIE TEXHUYECKNE
MK-4 peLleHns npu pa3paboTke TEXHONOrMYECKNX MPOLIECCoB, 5
BbIGMpaTb TEXHUYECKNE CPEACTBA U TEXHOMOMMN C YYETOM
3KOJIOrMYECKMX NOCNeACTBUIA UX NPUMEHEHNUS

I'InaHMpyeMble pe3ynbTaTbl OGyHeHMﬂ

3HaThb:

1) OCHOBHbIE XapaKTepUCTUKN XMMUKO-TEXHOMNOMMYECKoro npoLecca

2) knaccudukaLmo XUMUKO-TEXHONOTMYECKUX NPOLLECCOB

YmeTb:

1) nopbupatb onTumansHoOe o6opyaoBaHUE AN PeLLEHUS KOHKPETHOM TEXHONOrM4Yeckon 3agaun

Bnapets:

1) MeTOgaMM OLEHKM MOCNEeACTBUN MPUMEHEHUS TOW UM MHOW TEXHOSTOTUWN OIS PELLUEHUST KOHKPETHOM
TEXHONOrM4YeCcKon 3aga4n

CnocobHOCTb aHanM3npoBaTb TEXHUYECKYHO
MK-9 [OKyMeHTauuo, noabunpatb o6opygoBaHme, roToBUTb 1,2
3as51BKM Ha NpuobpeTeHne n peMoHT 00opyaoBaHus

I'InaHMpyeMble pe3ynbTaTbl OGyHeHMﬂ

3HaThb:

1) BapraHTbl MPUMEHAEMOro Ha CErOAHALLHUA AeHb 000PYAOBaHUSA AN pasfMYHbIX TUMOB XMMUKO-
TEXHOOrM4Yeckoro npotiecca

2) kpuTepun paboTocnoCobHOCTU 1 HAaAEXHOCTU 0BopyaOBaHUSA

YMeTb:

1) aHanU3npoBaTb TEXHUYECKYHO JOKYMEHTALMIO

2) ncnonb3oBaTb NOJTYYEHHbIE 3HAHUSA NPU pacyeTe TEXHONOrM4yeckoro obopyaoBaHus

BnapeTsb:

1) MeTOogamMm pacyéta arieMeHTOB TEXHUYECKOro 06opyaoBaHms

2) meTogamu rpacmyeckoro n3obpaxxeHns TEXHONOrm4yeckoro obopynoBaHmsi, COOTBETCTBYOLLMMIN HOpMaMm
N CTaHgapTaMm TEXHUYECKOM LOKYMEHTaLMM

AK-12 CnocobHOCTb aHanManpoBaTb TEXHONOIMMYECKUI NpPoLIeCcC

1,2
KaK OOBEKT yrnpaBneHust

I'InaHMpyeMble pe3ynbTaTbl OGyHeHMﬂ

3HaTb:

1) rpadmyeckme 3aBUCUMOCTIN OCHOBHbLIX NapamMeTpoB TEXHONOMMYECKOro npouecca
2) TUNbl TEXHOMOMMYECKNX CBA3EN

YMeTb:
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Kop,

1) MEeTO4aMU ynpaBJieHNA TEXHOJIONMYEeCKMMU npoueccamMmm passyimyHbiX TUNOB

dopmMynnpoBKa KOMNeTEHLUN OTan dopmupoBaHus

KoMMNeTeHUnn pMynnp H dopmup

1) uMTaTb YEepTEXM TEXHONMOIMYECKMX NPOLIECCOB U 060pya0BaHMS

2) paccmaTtpuBaTtb B3aMMHOE BITMSIHME NapaMeTPOB OTAENbHbIX CTaAMA TEXHOMOMMYECKOro npouecca apyr
Ha gpyra

BnapeTb:

1.5. AcumMnnuHbl (NPaKTUKK) obpa3oBaTenbHOM NpPorpaMmbl, B KOTOPbIX ObISIO HA4YaTo
c¢hopMupoBaHue KOMNeTeHUMN, yKa3aHHbIX B n.1.4:

o  ®dusnyeckasn xmmms (MK-4)
e [lpouecchl n annapatbl xummudeckon TexHonornm (MK-9, MK-12)

® YyebHad npakTuka (MpakTuKa no nostlydeHmIo NepPBUYHbIX NMPOECCUOHANBHBIX YMEHUIA U HABbLIKOB, B
TOM YUCre NEPBUYHBIX YMEHMWI U HABLIKOB Hay4YHO-MccnenoBartenbckon aearensHoctu) (MK-9)

e AnHanutuyeckas xumusi 1 ®XMA B TexHonorum nepepabotkm nonumepos (MK-9)

2. COOEPXAHUWE OUCLUMNIINHDbI

HaumeHoBaHwWe 1 cogepxaHue
y4ebHbIX Moaynen, Tem n hopm KOHTpons

O6bem (4achl)

o4Hoe
obyyeHune

OYHO-
3a04Hoe

obvyeHune
3a04Hoe

obyyeHune

Y4yebHbIn MoAynb 1. XMMUKO-TEXHONOIMYecKue npouecchbl

Tema 1.

BBeaeHue B 06LLYIH0 XUMUYECKYIO TEXHOMOTUIO.

MpeameT 1 3aaaumn Kypca. MNMoHATUE O XMMUYECKOM MPOU3BOACTBE, XUMUKO-
TEXHOMOIMYECKOoN CUCTEME U MepapXMYecKoi opraHM3aLmMm NpoLeccos B
XMMMWYECKOM NPOV3BOACTBE

10

Tema 2.

Knaccudukauma xummuko-texHonormyeckmx npoueccon (XTHM).
Knaccudpumkaumsa XTT1: no arperaTHOMY COCTOSIHUIO pearnpyroLmx
BELLEeCTB, MO 06paTMMOCTU, MO TUMY XUMUYECKON peakuun, No xapakrepy
NpoTEKaHNA NPOLIECCOB BO BPEMEHN. TEXHOMOIMYECKUI PEXUM.
[MapameTpbl TEXHONOMMYECKOro pexunma

10

10

Tema 3.

KayecTBeHHbIe M KONTMYECTBEHHbIE KPUTEPUUN OLIEHKN
achdekTnBHocTn XTI1.

OHepreTuyeckne KpuTepumn, aKcnnyaTaunoHHbIe KpUTepum,
TEXHOMOrMyeckne Kputepmum

14

12

Tema 4.

3aKOHOMepHOCTU FroMOreHHbIx XTI1.

"omoreHHble HeobpaTumble XTI, romoreHHble obpatumble XTTT.
PaBHoBecue B XTT1. KuHetnyeckue nokasatenun obpatumbix XTT1.
OK30TEpPMMYECKUE Y SHOOTEPMUYECKMNE TOMOreHHble 0bpaTumble NpoLecchbl

14

13

Tema 5.

FeTeporeHHblie XTI1.
CkopocTb npolecca, ero ctagumn, obecnevyeHne makCuMarbHbIX
nokasareneun XTI1

14

13

Tekywmn koHTponb 1 (onpoc)

Y4yebHbIn Mmoaynb 2. XMMUYECKUE peakTophbl

Tema 6.

Knaccudukaumsa xsummyeckmx peakTopoB.
MpoTekaHne XTI B peakTopax ngeanbHOro BbITECHEHUS U MOMHOMO
CMeLLIEeHUS.

10

10

Tema 7.

PeakTopbl NOMIHOrO CMELLEeHUs U uaeanbHOro BbITECHEHMUS.
OTKNOHEeHNs peakTopoB OT UaearnbHbIX MoJeneil.

Tema 8.

dakTopbl, onpeaensowme BbIGOp TUNa peakropa.
YcTonumBocTb paboTtbl peaktopa. OCHOBHble TpeboBaHwMs,
npegbsiBNsieMble K NPOMbILLNIEHHBIM peakTopaMm.

Tema 9.

O6wue NpMHUMUNbI pacyéTa peakTOpPOB NEPUOANYECKOTO U
HenpepbIBHOro 4ENCTBUA.
MocnegoBaTenbHOCTb pacyéTa Npu NPoeKTMpoBaHun. Kackag peakTopos.

TeKyLWwmnn KOHTPOIb 2 (0npoc)

Y4yebHbI Moaynb 3. XMMUKO-TEXHONOIrM4YeCK1ue CUCTEMbI

Tema 10.

Xumuko-TexHonornyeckme cuctemol (XTC).

| | 8
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HanmeHoBaHue n cogepxaHve
y4ebHbIX Moaynen, Tem n hopmM KOHTpONs

Ob6bemM (4achl)

0O4YHOE
obyyeHune
OYHO-
3a04HOE
obvyeHune

3a04HOE
obyyeHune

O6bwume TpeboBaHusa k XTC, coctaB XTC, Buabl mogenen XTC.
TexHonorn4yeckme cBsAsn aneMmeHToB XTC nx Ha3BaHUS 1 XapakTepucTurka.

Tema 11. CbipbeBas n 3HepreTnyeckasa nogcucrtema XTC.
XapakTtepucTtumka n knaccmdukaums coipbs. BozobHoBnsieMble 1 He

BO306HOBNSAEMbIE UCTOYHUKM Chipbs. [NoarotoBka cbipbs K XTI, VcTouHukn | 16 11
3HEpPrun B XMMM4YeCKOM NPOUN3BOACTBE U UX paLMOHanLHoe
ncnonb3oBaHue. MatepuansHbin U aHepreTudeckun 6anaHc B XTI1.
TeKywWwmnn KOHTponb 3 (onpoc) 2
KoHTponbHas paboTta - 23
NMpomexyToyHas aTTecTauus no AMcumnimnHe (3Kk3aMeH) 36 9
BCEIO: | 144 144
3. TEMATUYECKHWM NJ1AH
3.1. Jlekuu
Homepa O4yHoe 06y4yeHne O4HO-3a04HOE 06y4YeHMEe 3aoyHoe oby4eHne
N3yyaembix Tem Homep O6bem Howmep O6bem Howmep O6bem
cemecTtpa (yachbl) cemecTpa (yachbl) cemecTpa (yachbl)
1 5 2 5 -
2 5 2 5 -
3 5 4 5 0,5
4 5 8 5 0,5
5 5 6 5 0,5
6 5 2 5 0,5
7 5 2 5 0,5
8 5 2 5 0,5
9 5 2 5 0,5
10 5 2 5 -
11 5 4 5 0,5
BCEIO: 36 4
3.2. MpakTUyeckne u ceMMHapCcKue 3aHATUNA
Homepa OuyHoe 06y4eHne QuHo-3a04HOe 3ao4yHoe oby4eHune
Mswmezux HavmeHoBaHue obyyeHmne
Tem n cbopma 3aHATUN Homep 06bem Homep O6bem Homep O6bem
cemecTpa (vacbl) cemecTpa (4acbl) cemecTpa (4acbl)
[pakT. 3aH. XumMunyeckoe
1 Npou3BOACTBO 1 5 4 5 1
TEeXHOMornyeckasa cxema,
OCHOBHbIE MOHATUSA
MpakT. 3aH. Xumuko-
TEXHOMOrMYeCKU npoLiecc.
2 OCHOBHbIE MpU3HaKu 3 4 3 1
Knaccugpukaumm XTI
[pakT. 3aH.
3 MponssBoanTenbHOCT, 5 2 5 1
MOLLHOCTb, MHTEHCUBHOCTb XTI
MpakT. 3aH. OCHOBHbIE
3 TEXHOMOrM4Yeckne nokasartenu 5 6 5 1
XTI, X KOHTpOIb
MpakT. 3aH. CkopocTb
4 XMMUWYECKOW peakummn: CpeaHss, 5 4 5 1
MrHoBeHHas. CKOpoCTb
romoreHHbIx XTT1
MpakT. 3aH. PacueT cpegHen u
5 MrHOBEHHOW CKOPOCTEN peakuuii 5 4 5 1
B reteporeHHbix XTT1
[pakT. 3aH. XumMunyeckue
6 peakTopsbl. Knaccudmkaums, 5 6 5 1
KOHCTPYKUMW 1 MPUHLMN
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Homepa OuHoe oby4eHune OuHo-3804HOE 3aoyHoe obyyeHune
M3y HaEMbIX HammeHOBaHmev obyueHme
Tem n chopmMa 3aHATUN Homep O6bem Howmep O6bem Homep O6bem
cemecTpa (vacbl) cemecTpa (4acbl) cemecTpa (4acbl)
[encTBus
MpakT. 3aH. TexHonornyeckue
11 CXeMbl OCHOBHbIX XMMUYECKNX 5 6 5 1
npou3BOACTB
BCEIO: 36 8

3.3. JlabopaTtopHble 3aHATUA
He NpegycMOTpPEeHO

4. KYPCOBOE NPOEKTUPOBAHME

HEe NpeaycMOTPEHO

5. TEKYLUMN KOHTPOJ1b YCNEBAEMOCTU OBYYAIOLLEIOCH

Howmepa OuyHoe 0bvyeHne OuHo-3a04Hoe 3ao4yHoe oby4eHue

y4e6HbIX dopma Y obyyeHve y
Mogyneii, no

KOHTpONA

KOTOPbIM por Homep Kon-Bo Howmep Kon-so Howmep Kon-so
nposoAanTcs SHaHWW cemecTpa cemecTpa cemecTpa

KOHTpPOIb

1,2,3 Onpoc 5 3

3 KoHTponbHas paboTa - - 5 1

6. CAMOCTOATEJIbHAA PABOTA OBYYAKLIEIOoCA

B - OuHoe oby4eHune OuHo-3804HOE 3aoyHoe oby4yeHune
nabl CAaMOCTOATENbHOM paboTbl obyyeHve
o6yqa+ou.|,eroc;| Homep O6bem Howmep O6bem Homep O6bem

cemecTpa (yachbl) cemecTpa (yachbl) cemecTpa (yachbl)

YCBOEHMNE TeopeTUYECKOro MaTtepmnana 5 20 5 10

[MoaroToBKa K NPakTU4ECKUM 3aHATUSAM 5 16 5 90

BbinonHeHve goMallHUX 3agaHun (KOHTP. i i 5 23

paboTbl)

[MoaroToBKa K 9K3aMeHy 5 36 5 9
BCEIO: | 36+36 12349

7. OBPA3OBATEJIbHbIE TEXHOJNOIMN'MA

7.1. XapaKkTep1McTUKa BUAOB U UCNONb3YyeMbIX UHHOBALMOHHLIX (hOpPM yYeOHbIX 3aHATUN
He NpeaycMOTPEHO

7.2. Cucrema OlLIEHUBaHUS yCIIEBAEMOCTH M JOCTHKEHHUI 00YJarOIIUXCs IS TPOMEKYTOUHOM
aTTecTaluu

TpaauMUMOHHaA | X 6aJ'IJ'IbHO-peI7ITI/IHFOBaF|

8. OBECIMNEYEHUE OUCLUUIMJIUHDbI
8.1. YuebHaa nuTtepartypa
a) ocHoBHas y4ebHasi nutepaTypa
1. MotexuH B.M. OcHOBbI TEOPUM XMMUYECKUX NMPOLIECCOB TEXHOJIOTMM OPraHNYEeCKUX BELLECTB U
HedpTenepepaboTkM [9NEKTPOHHBIN pecypc]: y4ebHuk ansi By3oB / MNoTexmH B.M. — QnekTpoH.
TekcToBble faHHble.— CI16: XUMN3OAT, 2014.— 944 c.— pexum gocTyna:
http://www.iprbookshop.ru/22534.— 3bC «IPRbooks», no naponto
0) pononHuTenbHasa y4ebHas nutepartypa
2. Bakrenm A.1O. OBuwasn xumuyeckas TexHonorus. BeegeHvne B MogennpoBaHue XMMMKO-
TEXHOMOrMYeCcKnx NpoLLeCCOB [aNEKTPOHHbLIN pecypc]: yuebHoe nocobue / 3akrerim A.HO.—
OneKTpoH. TekcToBble AaHHble.— M: Jloroc, 2012.— 304 c.— pexum goctyna:
http://www.iprbookshop.ru/9103.— 3BC «IPRbooks», no naponio
3. CtenaHoB U.A. ObLias xumnyeckas TexHonorus [Tekct]: metog. ykasanusa / I.A. CtenaHos, 3.J1.
Akum.— CIM6: TOYBMNO CN6ITYPIM.— 2008.— 28 c.
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8.2. NMepeyeHb y4ye6HO-MeTOANYECKOrO 06ecnevyeHUs AN CaMOCTOATENIbHOM PaboThbl
oby4arLwmxcs no gUCUUnInHe
1) CtenanoB N.A. O0wan xMmmnyeckasa TexHormorus [Tekct]: metogd. ykasanus / .A. CtenaHos, 3.J1.
Aknm.— CIM6: FOYBMNO CMN6rTyPM.— 2008.— 28 c.

8.3. NepeyeHb pecypcoB UHMOPMaLMOHHO-TENEKOMMYHUKaLMOHHON ceTu "UHTepHeT",
HeobxoauMbIX AN OCBOEHUA QUCLUNNUHBI
He NpeayCMOTPEHO

8.4. NepeyeHb MH(POPMALUOHHBLIX TEXHONOINMIA, UCNOJIb3yeMbIX NPU OCYLLEeCTBNEHUU
obpa3oBaTenbLHOro npouecca nNo AUCLUUNIINHE, BKITHOYasA NepeyYyeHb NPOrpaMMHOro o6ecneyeHns u
MH(OPMALMOHHbIX CMPaBO4YHbIX CUCTEM

1. Microsoft Windows 8.1;

2. Microsoft Office Professional 2013.

8.5. OnucaHme matepmanbHO-TEXHMYECKON Ba3bl, HEOO6XOAMMOM ANsl OCYLUEeCTBNEeHUs
obGpasoBaTenbHOro npouecca no AUCcUunnHe
1. JlekunmoHHasa ayantopus ¢ MyrnbTUMEOUINHLIM KOMMSIEKCOM

8.6. UHble cBepeHUA u (MNK) maTepuansol

He npeaycMOTPEHO

9. METOOMYECKUE YKASAHUA OANA OBYHAKOLWKNXCA NO OCBOEHUIO

ANCLUUTIIINHBI

Buabl y4ebHbIX
3aHATUN n
camocTosATernbHas
paboTa
obyyvaroLmxcs

OpraHusauus featenbHocTH obyJatoLerocs

Nekuyun

Ha nekumsx nanaraetcsi OCHOBHOE COAepXXaHue Kypca, UnnocTpupyemoe
KOHKPETHbIMU NpUMeEpamMu.

OcBoeHME NEKLMOHHOIo MaTepuana obyyatowmmmucs npegnonaraeT cneayowime
BUAObl pabor:

e npopaboTka paboyern nporpammMbl B COOTBETCTBUM C LLENsIMM 1 3agavamu,
CTPYKTYpPOM U cogepXaHnem QUCUUMIVHBI;

e  KOHCMEKT NeKUMI: KpaTKo, CXxeMaTU4HO, nocnegoBaTenbHO UKCUPOBaTh
OCHOBHbI€E MONOXEHUS, BbIBOALI M (hOPMYNMPOBKU; MOMEYaTb BaXkHble
MbICIN, BblAENATH KIOYEBLIE CIIOBA, TEPMUHBI;

e MpoOBepKa TEPMUHOB, MOHATUIA: OCYLLECTBNSATL C MOMOLLBIO SHUUKIONEANA,
crnoBapeMm, CNpaBOYHWNKOB C BbIMUCbIBAHNEM TOJIKOBaHWI B TeTpaab;

e paboTa c TeopeTnyeckuMm matepmanoM (MOUCK OTBETOB Ha BO3HUKaKOLLME
BOMPOCHI B pekoMeHayeMon nutepaTtype). Ecnu camocTtositensHo He
yaaétcsa paszobpatbcsa B MaTtepuarne, Heobxoammo chopmynmpoBaTb BOMpPOC
1 3agaTb NpenogaBaTento Ha NPakTUYECKOM 3aHATUN.

MpakTnyeckme
3aHATUSA

Ha npakTnyeckmx 3aHATUSX PasbsACHAOTCA TEOpPETUYECKME NONOXEHUS Kypca,
oby4yaroLmecs oBnageBatoT HaBblkaMmu paboTbl B MarbIX rpynnax, roToBat
KOMNNEeKTMUBHbIE NPOEKThI, pa3bupatoT BapuaHTbl TUMNYHbIX 3a4a4 B XMMUKO-
TEXHOSOrMYecknx npoLieccax.
MoaroTtoBka K NPaKTUYECKUM 3aHATUAM NpegnonaraeT cneyowme Buabl paboT:

e paboTa C KOHCMEKTOM NEKLNIA;

e MOArOTOBKA OTBETOB Ha KOHTPOSbHbLIE BOMPOCHI;

e OAroTOBKA K YCTHbIM Onpocam;

e MPOCMOTP PEKOMEHOYEMOW NUTEPATYPLI;

e pelleHue 3a4ady no anropuTmy.

CamocTtosaTenbHas
paboTta

[aHHbI BUO paboTbl Npegnonaraet pacluMpeHne 1 3akpenneHne 3HaHUn, yMeHUn u
HaBbIKOB, YCBOEHHbIX Ha ayAWTOPHbIX 3aHATUAX MYTEM CaMOCTOATENBHOW
npopaboTkn y4ebHO-MeTOAMYECKNX MaTepnanos no AMCLUMNANHE U APYTUM
WCTOYHMKaM MHAOPMaLIUK; NOATOTOBKE K NPAKTUYECKUM 3aHATUSAM, BbINONHEHUE
KOHTPOnbHOW paboTbl, NOArOTOBKM K 3k3aMeHy. CamocTosTenbHas paboTa
BbINOMHAETCHA MHANBUAYANBHO, @ TakKe MOXeT NPOBOANTLCS NOA PYKOBOACTBOM
npenogasaTens.

Mpu nogroToBke K 3k3aMeHy HeOBX0ANMMO O3HAKOMUTLCS C NepeyHeM BOMPOCOB,
npopaboTaTb KOHCMEKTbI NEKLUUN 1 NPAKTUYECKNX 3aHATUN, PEKOMEHOYEMYIO
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Buab! y4ebHbIx
3aHATUN n
camocTosATernbHas
paboTa
obyyvaromxcs

OpraHusauust featenbHoCcTH obyyatoLerocs

nuTepaTypy, NONYy4YnTb KOHCYNbTaLMIO Y NpenojaBaTtens.

10. ®OH/] OLIEHO4YHbLIX CPEACTB
AndA NPOBEAEHUA NPOMEXYTOYHOU ATTECTALIUN

10.1. OnucaHue nokasatenen U KPUTEPUEB OLIEHUBaHUS KOMMETEHLUI Ha pa3fIMYHbIX 3Tanax ux
dopMupoBaHus, onucaHue LWKan oueHMBaHUA

10.1.1. MNoKasaTenu ou,eHMBAHUA KOMNETeHLMI Ha 3Tanax ux GopmMmupoBaHUA

CaMOCTOATENbHO pa3pabaTtbiBaTth U
rpaduyeckn n3obpaxaTb BCe BUAObI
OCHOBHOIO 1 BCMOMOraTenbHoro
obopyaoBaHus Ans XMMUYecKkom
TEXHoMnorum

3. MNonb3yeTcsa meTogamm rpacmyeckoro
n3obpaxeHnsi TEXHONOrM4ecKoro
0bopyaoBaHUs, COOTBETCTBYHOLLUMM
HOpMaMm 1 CTaHZapTam TEXHUYECKON
OOKYMeHTaumm

Kopn, HanmeHoBaHue MpepctaesneHne
KOMMeTeHL MM - OLEHOYHOro OLEHOYHOro
MokasaTenu oueHMBaHNS KOMNETEHLUN

(aTan ocBoeHUs) cpeacTea cpeacTea B hoHae

MK-4 (2) 1. JeMoHCTpupyeT 3HaHWe knaccudukaumm | 1.YcTHoe 1. MepeyeHsb
N OCHOBHbIX XapaKTePUCTUK XMMUKO- cobecenoBaHue BOMPOCOB K
TEXHOMNOrMYeCcKoro npotecca 2 lMpakTnyeckoe ak3ameHy (32
2. cnonb3yeT nonyyeHHble 3HaHWA Npy 3agaHve BOMnpoca)
pacyeTe TexHOnormyeckoro obopyaoBaHus 2. 3apauu (10
3. leMoHCTpupyeT BrageHue metogamu 3agaud)
pacyeTa 311IEMEHTOB TEXHUYECKOTrO
060pyaoBaHNS U OLIEHKM NOCNEeaCTBUI UX
NPVYMEHEHNS.

MK-9 (1, 2) 1. [leMOHCTpUpyeT rnybokne 3HaHus 1.YcTHoE 1. MNepeveHb
OCHOBHOro 060pyAoBaHus Ans Xxumudecknx | cobecegoBaHue BOMPOCOB K
NPOLECCOB U UHXEHEPHbIX peLLleHnin 2.MpakTnyeckoe 3K3aMeHy (32
2. [leMOHCTpMpYeT 3HaHUA Mo nogodopy 3afjaHue BOMpoca)
onTumarnbHOro obopyaoBaHusa ans 2. 3agaum (10
KOHKPETHOW TEXHOMOMMYECKOWN 3aga4un 3agav)
3. Vicnonb3yeT meToabl pacyeTa
MaTepuanbHOro 1 aHepreTuYeckoro
HanaHca XMMMKO-TEXHOMNOIMMYECKOro
npouecca

MK-12 (1, 2) 1. OemoHcTpupyeT rnybokue 3HaHus 1.YcTHOE 1. MepeyeHsb
rpagmyeckmnx 3aBUCUMOCTEN OCHOBHbIX cobecegoBaHune BOMPOCOB K
napamMmeTpoB TEXHOSIOrMYECKOro npoLecca, 2.MpakTnyeckoe 3K3aMeHy (32
a TaKkKe KMHETUYECKMX KPMBbIX 3agaHve BOMpoca)
2. [leMOHCTPUPYET YMEHNE YnTaTh YEPTEXKM 2. 3agaum (10
TEXHOS0rM4eckoro obopyaoBaHus, 3agav)

10.1.2. OnucaHue WKan v KpuTepueB oLeHMBaHNA CPOPMUPOBAHHOCTU KOMNETEeHLU UM

Kpurepuu onenuBanusi copMUpOBaHHOCTH KOMIETEHITUN

OueHka no

KpuTepum oueHnBaHna chopMmMpoBaHHOCTU KOMMETEHLNIA

TpaanuNOHHOM
LKane

YcTHoe cobecenoBaHmne

[NpakTuyeckoe 3agaHue
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IMonHbIN, cyepnbIBaOLWMn OTBET, ABHO
OEMOHCTPUPYOLLNIA rnybokoe
NoHMMaHue npegMeTa 1 LWNPOKYHo
3pyamLMIO B OLleHBaeMor obnacTu.
KpuTnyeckmin, opurmHanbHbI noaxoa K
MaTepwuany.

Ob6yvarowuncs oeMoHcTpupyeT
npaBuITbHOE MOHMMaHMWe YCINOBUS
3afauu, BnageHue HaBblkamMu ero
aHanu3sa, Bblbopa HY>KHbIX 3aKOHOB U
dopmMyn Ans ee peLleHns, 3HaHue
pa3mMepHOCTEN (PU3NYECKUX BENNYNH.

OTMNYHO y
YMeeT NpUMeHATb MaTeMaTU4ECKUn
annapar ang peanusaLuu nnaHa
pelleHns 3agaydn 1, ecnv 310
HeobXx04MMO, MOXET NPeAcTaBUTb ero
rpadondecku. Monyymn npaBunbHbIN
OTBET U MOXET €ro MHTEpPNpeTMpoBaTh.

OTBeT cTaHAapTHBIN, B LENOM Obyvatowuincs aeMoHcTpupyeT
KayeCTBEHHbIN, OCHOBaH Ha BCEX O0CTaToO4YHOE MOHVMaHWe yCroBus
006s3aTenbHbIX UCTOYHMKAX 3agayv, BNageHue HaBblKaMu ero
nHdopmaumm. MNMpucyTcTeyoT aHanusa, Bbibopa HY>KHbIX 3aKOHOB U
HebonbLKne npobenkl B 3HaHWUAX UIn dopmMyn Ond ee pelleHns, 3HaHne
HeCyLLLeCTBEHHbIE OLLIMOKM®. pasMepHOCTEN PU3NHECKNX BEMNYH.
XOpOLLO HonyckaeT He3HaunTernbHbIe
MOrpeLUHOCTN NPU NPUMEHEHUN
MaTemMaTU4eCcKoro annapaTa gns
peanusaunm nnaHa peleHns 3agaym
Mony4nn npaBunbHbIN OTBET, HO
UCNbITbIBAET 3aTPYLHEHUS C €ro
WMHTepnpeTauunen.
OTBeT HenorHbIN, OCHOBaHHbIN TOMBKO Ob6yuyatloLuncs BHMKaeT B CMbICTT
Ha NeKUMOHHbIX MaTepuanax. Mpu yCroBus 3agayun, NOHMMaeT NraH ee
NMOHMMaHWKM CYLLHOCTW NpeameTa B peLLeHnsl, 0AHaKO, He MOXET B MOMHON
YIOBAETBO- uenom — Mepe C NOMOLLLbI0 MaTeMaTUYeCKOro
PUTENBHO CyLLIeCTBEHHbIe OLWNBKN™* nnun npobensl annapara peanusoBatb €€ peLueHue.
B 3HAHUSAX Cpa3y Mo HECKOMbLKMM Temam, | | €M He MeHee, 3HaeT pasMepHOCTM
He3HaHue (NyTaHuLa) BaXKHbIX PU3NYECKMX BENNYNH N MOXET )
TEPMUHOB COCTaBWTb YPaBHEHUE XMMUNYECKON
peakuuu
HecnocobHOCTb OTBETUTL Ha BOMNPOC Obyvarowmincsa He moxeT
6e3 nomoLLM ak3ameHaTopa. He3HaHve | mpoaHanManpoBaTb YCIoBME 3adauu,
3HaYMTENbHOW YacTy NPUHLMNNANbLHO HaMeTUTb NNaH ee peLleHus,
Ba)KHbIX 3N1IEMEHTOB ANCLIMMIUHBI. COCTaBUTb YPaBHEHUE XMMUNYECKON
MHorouncrneHHble rpyoble owmnbkm. peakuunn 1 NoxXo OPUEHTMPYETCH B
HeyOBNeTBO- MonbITka CNUCLIBAHUS!, UCMONb30BaHNs | (PUSNYECKVX BENMYMHAX, He BnageeT
Hepa3speLUeHHbIX TEXHUYECKMX MartemaTu4eckum annapartom.
putensHo

YCTPOWCTB MW NONb30BaHUs
noacKaskol Apyroro Yyenoseka (BHe
3aBMCUMOCTM OT YCMELIHOCTU TaKow
nonbITKN).

pyboe HapyLueHne npaBusn
0COPMIIEHNS UMN CPOKOB
npeacTaBneHns paboTsbl.
MpeacrtaBneHue vyxon paboThl,
nnarmat, nMbo oTka3s oT
npeAacTaBneHns paboTsl.

* CywecTBeHHble OWMGKM — HefocTaToyHas rnybyHa v 0CO3HaHHOCTb oTBeTa (Hanpumep, CTyAEeHT He CMOT NPUMEHUTL
TeopeTnyeckme 3HaHWs Ans o6bACHEHNS ABNEeHUA, AnNs YCTaHOBNEHUS NPUYMHHO-CNEACTBEHHbIX CBSI3e, CpaBHEHUs 1 knaccudukaumm
SABNEHUA 1 T.4.).
* HecyuiecTBeHHbIe OLIMGKKN — HENOMHOTa OTBETa (Hanpumep, ynyLleHe u3 Buaa Kakoro-nmbo HexapakTepHoro dakta, AonofHeH s
npu onucaHum npoLecca, SBNeHusi, 3akOHOMEPHOCTEN U T.A.); K HUM MOTYT BbITb OTHECEHbI OrOBOPKM, AONYLLEHHbIE NP
HEeBHMMATEeNbHOCTU CTyAEeHTa.

10.2. TunoBble KOHTPOJIbHbIE 3a4aHUSA UM UHble MaTepuanbl, Heob6xoAMMble ANA OLEeHKN 3HaHUN,
YMeHUMN, HaBbIKOB U (UNK) onbiTa AeATeNbHOCTU, XapaKTepusyrwme 3tanbl (popMUpoBaHus
KOMNeTeHLUUMn

10.2.1. NMepeyeHb BONMPOCOB K 3K3aMeHy, pa3paboTaHHbIN B COOTBETCTBMU C YCTAaHOBJIEHHbIMU
aTanamu (popMUPOBAHUA KOMNETEHLUUN

Ne ® Ne
MYIUpPOBKa BOIN B
n/n OPMYTMpoBka BONPOCO TEeMb
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1 | MNoHATME 0 XMMKKO-TEXHONOrMYeckoM npouecce (XTI1) 1
2 | lNoHATHE 0 XMMUKO-TEXHONOMMYECKON CUCTEME 1
3 | Nepapxunyeckas opraHm3sauus npoLLeccoB B XMMUYECKOM NPOU3BOACTBE 1
4 | Knaccudpukaums XTI no arperaTHOMY COCTOSIHUIO pearupyroLlmnx BeLlecTB M Mo Tuny 2
XUMUYECKON peakunm
5 | Knaccudukauma XTI no obpatmmocTu M MO XapakTepy MNpOTEKaHWs NpoLeccoB BO 2
BpEMEHU
6 | TexHonormnyecku pexum. NapameTpbl TEXHONOMMYECKOro pexmnma 2
7 | OHepreTudeckme Kputepum oueHkn adppektnsHoctm XTT1 3
8 | OkcnnyTauunoHHble KpUTepumn oueHkn adpdpekTneHoctm XTT1 3
9 | TexHonornyeckue Kputepum oueHku acpgektnsHoctm XTI 3
10 "omoreHHble obpaTumMble 1 HeobpaTumblie XTI 4
11 PasHoBecue B XTT1. KuHeTnyeckue nokasatenun obpatmmbix XTI 4
12 | DK30TEepMUYECKME U IHOOTEPMUYECKUE TOMOrEeHHbIE 0bpaTMble NPOLECChl. 4
13 CkopocTtb reteporeHHoro XMNT 5
14 Cragum reteporeHHoro XTI 5
15 | YcnoBua obecneyeHns MakcumanbHblX nokasarenen reteporeHHoro XTr1 5
16 Knaccugukaumsa XxuMmyeckux peaktopos 6
17 MpotekaHne XTI B peakTope naeanbHOro BbITECHEHUS 6
18 MpotekaHne XTI B peakTope NOMHOIO CMELLUEHUS 7
19 | JonyweHns, NpUMeEHsIEMble K pearibHbIM peakTopam MO OTHOLWEHUK K uaearnbHbIM 7
Mogensim
20 | PakTophl, onpegenstoLime BbI6Op TMNa peakTopa 8
21 | MNoHaTMe 06 ycTOMYMBOCTM paboThl peakTopa 8
22 | OcHoBHble TpeboBaHUs, NpebsBAsieMble K MPOMbILLIIEHHBIM peakTopam 8
23 | O6wme NnpuHUMNBI pacyeTa peakTopa Nepnognyeckoro 4enNcTeus 9
24 | O6Lme NpUHLMNBI pacyeTa peakTopa HeNpepbIBHOIO AENCTBUS 9
25 Kackag peaktopos 9
26 | O6wme TpeboBaHMs K XMMUKO-TexHomnormdeckon cucteme (XTC) 10
27 CoctaB XTC v Bugbl mogenen XTC 10
28 | TexHonorn4yeckue cBaA3n anemeHToB XTC, Nx Ha3BaHUSA N XxapakTepucTuka 10
29 | Xapaktepuctuka n knaccngukaumna colpba gns XTI 11
30 Bo3obHoBNsieMble 1 HEBO30GHOBMSIEMbIE MCTOYHMKM Chipbsl. [logrotoBka cbipbs K XTI 11
31 | ICTOYHMKM 3HEPTMW B XMMUYECKOM MPOU3BOACTBE M UX pauMoHanbHOE MCNONb30BaHne 11
32 MaTtepuanbHbii 1 aHepreTudeckmin 6anaHc B XTI 11

10.2.2. BapuaHT npakTuieckux 3agaHum (3agad), pazpaboTtaHHbIX B COOTBETCTBUM C
yCTaHOBMNEeHHbIMU 3TanaMu popMUPOBAHUS KOMIIETCHLIMI

48% mMaccoBbIX [Ofen MO CEepHOW KUCMOTE HYXHO CMelwatb, 4Tobbl
nonyuntb 1000 kr 83 %-on cepHoWn KUCNOThbI?

Ne o
n/n YcnoBusa 3agaHumn OTBeT
1 | Kakoe KOnM4eCcTBO pacTBOPOB CEPHOWM KUCMOThI C KOHUeHTpauven 92% wn | LlenecoobpasHo

cocTtaBuTb GanaHchkl No
BCEWN Macce BeLIecTB 1
KOMMOHEHTY (BoOAe,
CepHOMY aHruapuay
UnNn MoHornapuay
CEpHOM KNCNOThI).
BanaHc no Bcen macce
BellecTB Goz2 + Gag =
Gss. banaHc no
KOMMOHEHTY
(MoOHOrMapuAay cepHom
kucnothbl): Ge2'0,92 +
Go20,48 = Gg3:0,83.
Wnagekc npu G
yKkasbiBaeT
KOHLIEHTpaUuio
kucnotsl. MNocne
NOACTaHOBKN B 3TN
YPaBHEHUS NCXOLHbIX
OaHHbIX nony4mnm Gez =
795,5krn Gas =
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204,5 kr

2 | Ansa peakuun rugpupoBaHmsa 6eH3ona, NpoBOAUMON MPU MOSIbHOM
CooTHoLeHun peareHToB Hz : CeHs = 10 : 1, cTeneHb npeBpaLleHus
BeH3ona x = 0,95. PaccunTaTb MOMbHbLIN COCTaB CMECU, eCNi UICXO4HOEe
konunyectso 6eH3ona pasHo 10 Monb.

Neens = 0,5 MOIJ1b,
NHauex = 100 monb,
NH2 = 71,5 monb,
Nuyr = 9,5 monb

3 | PaccuuTaTb pacxoHbli KO3 MULMEHT NO NPUPOOHOMY rasy,
cogepxawemy 97 % obbEMHbIX JONeN MeTaHa, B NPOU3BOACTBE
YKCYCHOWM KMCNOTbI U3 aueTanbgernga. Boixoq auetuneHa ns metaHa 15
%, BbIXxOg aueTanbgernaa n3 avueturneHa 60 %, a BbIXOA YKCYCHOM 9511 m3
kucnotbl 13 auetanbgernaa 90 %.

6,79 T npupogH. rasa /T
YKC. KUCNOTbI, b0

NPUPOAH. rasa /

T YKC. KUCNOThbI

10.3. MeToanyeckne marepmansl,
onpegensowme npoueaypbl OleHMBaHUA 3HAHUW, YMEHWUN, BrageHui (HaBbIKOB U (Mnu)
NPaKTU4YECKOro onbiTa AeATENIbHOCTU), XapaKTepuU3yLWmMX 3Tanbl POPMUPOBaAHUS KOMNETEHLUN

10.3.1. YcnoBua ponycka obGyu4aroLlerocs

aKagemMun4eckow 3a4osMKeHHOCTHU
MonoxeHve O nNpoBeOeHWM TEKYLLErOo KOHTPOMsi YCMeBaeMOCTU M MPOMEXYTOYHOW aTtTecTaumm
obyvatowmxcsi

10.3.2. ®o

ycTHas

10.3.3. OcobeHHOCTM NpoBeAeHUA IK3aMeHa

K cAaayvye 3K3amMeHa U nNopsanok

Ma npoBegeHusA I'IpOMe)KYTO'-IHOﬁ aTrecTaumum no agucuunriinHe

X

NnMCbMeHHasaA

KOMMNbOTEPHOE TECTUPOBAHNE

- BpeéMA Ha NoAroToBKy OTBETa Ha BOMNPOChI 3K3aMeHa 30 MUHYT.

nuKkBunaauumm

MHaA
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