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1. O01mue moJ10KeHu s

Jucnunmianna «O01mas XuMAYeCcKasi TEXHOJIOTUS» OTHOCHUTCS K 0a30Boil yactu, popmu-
pyeMoil yyacTHUKaMu 00pa30BaTeNIbHBIX OTHOLIEHUI y4eOHOro IJ1aHa, BXOASILEro B COCTaB 00-
pa3oBaTelbHON TporpamMMmbl Beicmiero oopaszoBanus 18.03.01 — «Xumudeckass TEXHOJIOTHS
(mpodmiib — «llonydyenue u nepepaboTka MaTepruaioB HA OCHOBE MPUPOIHBIX U CUHTETHUUYECKUX
TIOJIMMEPOBY).

HopmatuBHO-MeTOmMueckor 6a30it s pa3paboTku paboyeit mporpaMMbl Y4eOHOM Juc-
MUTUTHHBL «O0masi XuMuyecKasi TEXHOJIOT U SBIISTIOTCS:

o ®@enepanbblii 3akoH «O0 oOpazoBanuu B Poccuiickoit deneparumy, yTBepxKISHHbINH
npuka3zoM MuHoOpHayku PD Ne 273-D3 ot 29.12.2012;

o [IIpukaz Muno6puaayku Poccun Ne 245 ot 06.04.2021 r. O6 yTBepKIACHUH TOPsIKA
OpraHu3alliil W OCYIIECTBICHHUS O00pa30BaTENbHON JEATEIBHOCTH MO 00pa3oBaTeIbHBIM
mporpaMMaM  BhICIIEr0  0oOpa3oBaHus - @porpaMMaM 0OakajaBpuara, IporpaMMam
CIIeLUAIUTETa, IPOrpaMMaM MarucCTpaTypshl.

o Ilpukaz MunuctepcTBa TpyAa U coluanbHOM 3auuThl Poccuiickoit @enepanuu ot 19
okTsiOpsa 2020 r. N 730 «O6 yrBepxkaeHuu mpodeccuoHampHoro crangapra - 26.005
«CrienuanucT 1mo mporu3BOACTBY HAHOCTPYKTYPHUPOBAHHBIX TIOJTMMEPHBIX MAaTEPHATIOBY.

o [IIpuka3z MuHucrepcTBa Tpyaa U conuanbHoU 3amuTtel Poceniickont ®enepanuun ot 7
ceHts0ps 2015 r. N 5921 «O0 yTBepxaeHuu rnpodeccnoHanbHOro cranaapra - CuenuanucT mo
IIPOU3BOJICTBY BOJIOKHUCTBIX HAHOCTPYKTYPUPOBAHHBIX KOMIIO3UIIMOHHBIX MATEPHATIOB.

o [IIpukaz MuHucrepcTBa Tpyaa M couuanbHoM 3amuTel Poccuiickoit denepanuu ot
12.10.2022 Ne 646H «O06 yTBep>KIeHUH MPOPECCUOHANIBHOTO CTaHaapTa - MHkeHep-TexXHOoJIor
[EJUTIOJIO3HO-0YMa)KHOTO TIPOM3BOJICTBAY.

o Ilpuxa3 munucrepctBa roctuuuu Poccuiickoit ®enepanuu ot 18 aBrycra 2014 roaa,
peructpaunoHHbii N 33628 «Cneuuanuct 1o BHEIPEHUIO U YIPAaBICHUIO MPOU3BOJICTBOM
MOJIMMEPHBIX HAHOCTPYKTYPUPOBAHHBIX TJIEHOK.

o @enepaIbHBIE  TOCYJAPCTBEHHBIM  0Opa30BaTENBHBIA  CTAaHIAPT  BBICHIETO
obpazoBanus (OI'OC BO) no nanpasienuto noarotoBku 18.03.01 «Xumudeckass TEXHOTOTHS
(ypoBeHb OakanaBpuar), yTBEPKIECHHBIN MpUKa3oM MwuHUCTEpCTBa 00pa3oBaHus U Hayku PD
Ne 922 ot 7 aBrycra 2020 r.;

e VYueOHble TMIaHbl  OOpa30BaTEIbHOM  HPOTPaMMBl  BBICIIErO  0Opa30BaHUS
HanpaBienus: 18.03.01 - Xummueckas texnomorus (nmpoduis - [lomyueHne u mepepaboTka
MaTepHajoB Ha OCHOBE MPUPOAHBIX U CHHTETUYECKHX MOJIUMEPOB), MOATOTOBKH OaKkalaBpOB 10O
OYHO U 3a04HON Popmam oOyueHus, ogoopeHHble YueHbM coBetoM YIJITY (mportoxon Ne 3
ot 16.03.2023), c JOMOJHEHUIMHU M W3MEHEHUSMHU, YTBEP)KICHHBIMU HA 3ac€aHUM YUEHOIO
coera YI'JITY (mpotokon ot 20.04.2023 Ned), BBenenusiMu mpukazom YIJITY ot 28.04.2023
Ne302-A.

OOyuenune no o6paszoBatenpHON 18.03.01 — «Xumuueckass TexHosorus» (nmpoduiab —
«[Tomyyenne n mepepaboTKa MaTepUaNOB Ha OCHOBE NMPHPOIHBIX M CHUHTETUYECKHUX IOJHME-
POB») OCYILIECTBIIIETCS] HA PYCCKOM SI3bIKE.

2. IlepeyeHb NJIAHNPYEMBIX pPe3yJbTATOB 00yUYeHHUsI N0 AUCHMIJIHHE, COOTHECEHHBIX € MJa-
HHPYEeMbIMH pe3yJIbTATAMHU O0CBOEHHS 00pa30BaTe/IbHON NPOrpaMMbl

[InanupyeMbIMU pe3ynbTaTaMyd OOy4YeHUs MO JAUCLUUILIIMHE SBISAIOTCA 3HAHUSA, YMEHUS,
BJIAJICHUSI U/UJIM ONBIT IEATEIIbHOCTH, XapaKTePHU3YIOLINE Tarbl/ypoBHU (POPMHUPOBAHUS KOMIIE-
TEHIUH U oOecreynBarofe JOCTHKEHNE MIIaHUPYEMbIX PEe3yJIbTaTOB OCBOEHMsI 00pa30BaTellb-
HOW NPOrpaMMBbI B LIEJIOM.

Lleab ocBOeHMS AUCHMILIMHBI — OCBOGHHE OCHOBHBIX XMMHYECKHUX IPOU3BOJICTB KaK XHU-
MHUKO-TE€XHOJIOTHYECKUX CHCTEM, OBJIAZICHHE METOJaMH XUMHUYECKOW TEXHOJOI'MH, NMpUuoOpeTe-
4



HUE HABBIKOB HCIIOIb30BAHUSI TEXHHUYECKUX PACUETOB, 3HAKOMCTBO C XMMUYECKUM IPOU3BOJ-
CTBOM KakK CJIOKHOW XHMMHKO-TEXHOJOTHUYECKONH CUCTEMOM, paCCMOTPEHHE 00IUX MpobieM aHa-
JIU3a U CUHTE3a XUMHYECKUX MPOU3BOJICTB.
3agaun JMCHUIIINHBI:
— 00111ee 3HaKOMCTBO C XMMHYECKUM MTPOU3BOJICTBOM, €TI0 CTPYKTYPOU U KOMIIOHEHTAMH,
— H3y4YeHHE OCHOB XMMHYECKHUX MPOIECCOB M XUMHUECKHX PEAKTOPOB,;
— OCBOEHHE OOIIMX METOJOB aHAIM3a U CHHTE3a XMMHUYECKOTO MPOM3BOJICTBA KAaK XUMHKO-
TEXHOJIOTHYECKON CUCTEMEI;
— 3HAKOMCTBO C HEKOTOPHIMU KOHKPETHBIMH XMMHUYECKUMHU MIPOU3BOACTBAMH, HA MPUMEPE KO-
TOPBIX MPEIMETHO AEMOHCTPUPYIOTCS TEOPETUUECKUE MOJIOKEHUS Kypca.
IIpouecc wu3yyeHUsi AUCHUIUVIMHBI HampaBjieH Ha ¢opMHpoBaHHe CJIeTYIOIMX
o0uenpogeccHOHATbHBIX KOMIIeTEHIIUI:
OIIK-4. Cnocoben obecrieunBaTh MPOBEACHUE TEXHOJOTHYECKOTO IMPOIECCa, MCIOJIb30-
BaTh TEXHUYECKHE CPEJCTBA JIJISi KOHTPOJIA IMapaMETPOB TEXHOJOTUUYECKOro MPOIEcca, CBONCTB
CBIPbSI M1 TOTOBOM MPOJIYKIIMH, OCYIIECTBIATh U3MEHEHHE IapaMeTPOB TEXHOJIOTHYECKOTO IPO-
1ecca Ipu U3MEHEHUH CBOWCTB CHIPBSI.
OIIK-5. CriocobGeH oCyIIeCTBISATh IKCIEPUMEHTAIBHBIE UCCIEIOBAHUS U MCIBITAHUS 10
3aJIaHHOW METOJUKE, MPOBOJUTH HAOIIOJCHUS W W3MEPCHHS C y4ETOM TpPEOOBAHHMA TEXHUKU
0e30macHOCTH, 00pabaThIBaTh U MHTEPIPETUPOBATH SKCIIEPUMEHTAIBHBIC JJAaHHBIC,

B pesysbTare n3y4eHus JMCHUILIMHBI 00yYAIOIMICS 10JIZKEeH:

3HATh:

— KJIAaCCU(PMKAIIMIO OCHOBBI OCYILECTBICHHSI XUMUKO-TEXHOJIOIMUECKUX MPOLIECCOB;

— OCHOBHBIE TEXHOJIOTMYECKNE CXEMBI U KOMIIOHEHTBI XUMUYECKOW TEXHOJIOTUH;

— 3aKOHBI COXPaHEHHUS B IIOKOSIIMXCSA U IIOTOYHBIX CUCTEMAX.

yMeTb:

— OTpPENEeNATh U KIACCU(PHUIMPOBATH OCHOBHBIE KOMIIOHEHTHI XHUMHUKO-TEXHOJIOTUYECKOTO
porecca;

— COCTaBIISITh MAaTePUAIbHBIEC U TEIJIOBbIE OAJTaHCHI HCCIIEYEMBIX IPOLIECCOB;

— paccuuThIBaTh KUHeTHYeCKUe napamerpsl XTII.

BJIAJ€eTh:

— METO0JIaMH MaTepUaJIbHOTO U TETJIOBOTO OaJIaHCOB;

— METOJIOM ONPENIEICHUs KHHETUYECKUX U TEPMOJMHAMUYECKHUX [TapaMeTPOB MPoLEcca.

3. MecTo AMCHMIJIMHBI B CTPYKTYpe 00pa30BaTeIbHOI MPOrpaMMbl

Jlannast yueOHas nucuuIuiMHa oTHocuTcst 0azoBoil yactu OIIOIN, uto o3Havaer dpopmu-
poBaHHE B Mpolecce 00ydeHus y OakanaBpa OCHOBHBIX OOIIENPO(ECCHOHATbHBIX 3HAHUM U
KOMIIETEHIIMI B paMKaxX BbIOPaHHOTO MPOQUIISL.

OcBoeHne JaHHOM AMCLUIUIUHBI SIBIISETCS HEOOXOIUMON OCHOBOHM Ui MOCJIEAYIOIIErO
n3ydenus quctuminH OIIOIT u HanucaHus BBIMYCKHOM KBaTU(PUKAIMOHHON pabOTHI.

Ilepeuens obecneuusaiowux, Conymcmsyrouwux u 0becnequgaemvlx OUCYUNIUH

Ob6ecneunBaroniue ConyTcTByIOIIHNE ObecnieunBaeMble

1.| Maremaruka dusnueckass XUMUS [ToaroroBka K mpoueaype 3a-
LIMTHI U 3aII1Ta BBITYCKHOMN
KBJIM(HUKAITMOHHOM pabOThI

2.| ®uznka IIpoueccs! n anmaparsl Xu-
MUYECKOU TEXHOJIOTHH

3. HOHOJ’IHI/ITGHBHI)IG TJ1aBBbI Ma- KOJ'IJ'[OI/I,HH&S[ XUMMUA
TCEMAaTUKHU




VYka3zaHHEBIE CBS3U JUCHUIINIMHBI JAKOT 06yqa10meMyc;1 CUCTCMHOC NPCACTABIICHUC O KOM-
MJIEKCe M3y4aeMbIX NUCHUIUIMH B cooTBeTcTBHU ¢ PI'OC BO, uTto obecmneunBaeT TpeOyeMblit
TEOPETUYECKHI yPOBEHb M MPAKTUYECKYIO HANPaBIEHHOCTh B CHUCTEME OOy4deHHs U Oyaymien

JACATCIIbHOCTH BBIITYCKHUKA.

4. O0beM TUCHHUIIHHBI B 3a4eTHBIX eINHULAX € YKa3aHHEM KOJINYecTBa aKaJleMUYeCKUX
4acoB, BbIIEJIEHHBIX HA KOHTAKTHYIO Pa0oTy 00y4alouXxcs ¢ npenojaaBarejieM
(Mo Bu1aM y4eOHbIX 3aHSATHII) 1 HA CAMOCTOSITEIbHYIO pa0oTy 00y4arOIMXCst

O061mas Tpy10eMKOCTh JTUCITATIIIHHBI

Bcero aKaICMHUYCCKHUX YaCOB

Bun yueGHO#I paboThI ouHast popma 3aouHas popma | OuHO-3a0uHAs
dbopma
KonTakTHass padora ¢ mpemnojgaBa- 48,35 16,35 36,35
TejaeM™:
nexiu (J1) 16 4 8
npaktuaeckue 3anstus (113) 16 4 14
naboparopusie padboTsl (JIP) 16 8 14
WHBIE BUJbI KOHTAKTHOHN pabOThI 0,35 0,35 0,35
CamocrosiTesibHAass padora 00y4aro- 131,65 163,65 143,65
IHXCH:
M3YYEeHHE TEOPETHUECKOro Kypca 61 103 80
NOJIFOTOBKA K TEKYIIEMY KOHTPOJIIO 34 o1 o4
KypcoBasi paboTa (KypcoBOil MPOEKT) - - -
MOJTOTOBKA K TPOMEKYTOYHOU arTe- 36,65 9,65 9,65
CTalluu
Bu1 npoMeKyTOYHOI aTTecTalu: JK3aMeH JK3aMeH JK3aMeH
OO01mas Tpy10eMKOCTh 5/180

*KoHTakTHast paboTa 00y4aromuxcs ¢ IpernojaBaresieM, B TOM YHCIIE ¢ IPUMEHEHHEM JUCTaHIMOHHBIX 00pa3oBa-
TEJNBHBIX TEXHOJIOTHH, BKIIOYACT 3aHATHUS JIEKIIMOHHOTO THIIA, U (WJIN) 3aHATUS CEMHHAPCKOT0 THIIA, JJAOOpaTOpHEIE
3aHATHUS, U (MJIM) TPYIIIOBEIE KOHCYIbTAINH, U (MIIH) HHAMBUAYAIbHYIO paboTy 00yJaronierocs ¢ npernoiaBareiem,
a TaKKe aTTeCTalMOHHBIC MCIBITAHUS NPOMEXYTOYHOH aTrecTanui. KoHTakTHas paboTa MOXKET BKIIOYaTh MHBIC
BUJIBI YU9E€OHOH JEATeNIbHOCTH, IpelycMaTpHBaIOIINe TPYNIOBYI0 M WHIMBHAYaIbHYIO PabOTy OOydaromuxcst ¢
npenosaBareneM. Yackl KOHTaKTHOW pa0oTsl onpenessitorcs [losnoxeHneM 00 OopraHM3alM ¥ NPOBEACHUH KOH-
TaKTHOW paboThI MpH peanu3aly 00pa3oBaTeIbHBIX NPOTPAMM BBICIIETO 00Pa30BaHMA, YTBEP)KJCHHBIM Y YEeHBIM

coseroM YIJITY ot 25 despanst 2020 roxa.

5. Copep:xaHue IMCUUILVINHBI, CTPYKTYPHPOBaHHOE 110 TeMaM (pa3jaesam)
€ YKa3aHHeM OTBeIeHHOI0 HA HUX KOJHMYeCTBA aKa/leMHYeCKHUX YacoB
5.1. TpynoeMKocTh pa3/iejioB U CUUIIMHBI

ouHasi popMa 00yueHuUs

Bcero
Ne HaunmenoBanue pasnena .. | CamocrogATensHas
J 113 JIP KOHTaKTHOMU
n/n IV CLUATUIAHBI pabora
paboThI
1 | [IpenmeT XxuMHYeCKOM
TEXHOJIOTUH U €€ POJib B 1 1 5
XUMHKO-TEXHOJIOTHYECKOM
00pa3oBaHHH.
2 | Ocuogusie morsTHS OXT
1 1 10
3 | OcHOBBI KITacCUPHUKAIIH 2 9 10
TEXHOJIOTHYECKUX CXEM U




Bcero
No HaunmenoBanue paznena . | CamocTosiTenbHas
/T JUCITUTUTUHBI a1 LLE P KOHTAKTHOH paborta
paboThI
MIPOJIYKTOB XUMUYECKOTO
MIPOM3BOJICTBA
4 | PaBHOBeCHE B TEXHOJIOTH-

YEeCKHUX MPOIIeccax U CKO-

POCTh XUMHKO- 2 4 6 10

TEXHOJIOTHYECKHX TPOIIEeC-

COB

5 | OcHOBBI cocTaBiieHUs 0a- 2 12 4 18 20

JIAHCOB

6 | Katanutudeckue mporecchl 2 1 3 10

B XMMHYECKON TEXHOJIOTHHU.

7 | XUMHUYECKHE PEaKTOPhI 2 4 6 10
8 | CeIpbe, Boz1a, SHEPTHS B

XUMHUYECKON TTPOMBIIILICH- 2 4 6 10

HOCTH.

9 | IlpoMbIlITIEHHBIE  XUMHYE- 5 3 5 10

CKHE TIPOU3BOJICTBA.

HToro no pazgenam: 16 16 16 48 95
ITpomMexyTodHas aTTecTanus X X X 0,35 36,65
KypcoBass pabora (KypcoBoii
Hggem) p (icyp X X X X X

Bcero 180
3a04Hast popmMa 00yUeHHs
Bcero
No HaumenoBanue pa3nena . | CamocTosaTenbHas
/11 UCIAILINHBL I 113 L KOHTAKTHOU paborta
paboThI
1 | [IpenMeT XUMUYECKOM

TEXHOJIOTHH H €€ POJIb B 05 1 14

XUMHUKO-TEXHOJIOTHYECKOM

00pa3oBaHuH.

2 | Ocnosusle onsitust OXT 0.5 1 20
3 | OcHOBBI KITaccCUpUKAIIUN

TEXHOJIOTHYECKHX CXEM U 05 1 20

MPOJIYKTOB XMMHYECKOTO

MIPOU3BOJICTBA

4 | PaBHOBecHe B TEXHOJIOTH-

YECKHUX IMpoIieccax u CKo-

POCTb XUMHKO- 0,5 1 20

TEXHOJOTHYECKHX TIPOIIeC-

COB

5 | OcHOBBI cocTaBieHHS 0a- 1 4 5 20

JIAHCOB

6 | Katanutuueckue mporecch 20

B XMMHYECKON TEeXHOJIOTHH.

7 | XUMHYeCKHe PeaKkTOpHI 4 3 20
8 | Ceipne, BosIa, SHEPTHS B 4 3 10




Bcero

Ne HaumenoBanue paznena 1 m3 TP KOHTAKTHOI CaMocTosTenbHast
/11 IIUCIAILINHBL paborta
paboThI

XUMUYECKON TTPOMBIIILICH-

HOCTH.

9 | llpombIlIIEHHBIE  XUMHYE- 1 1 10

CKHE TTPOU3BOJICTBA.

HToro no pasnenam: 4 4 8 16 154
[TpomexxyTouHas arrectamus X X X 0,35 9,65
KypcoBas pabora (KypcoBoii
HI}),(I))GKT) p (icyp X X X X X

Bcero 180
Ounas-3a0uHas popma o0yueHHst
Bcero
No HaumenoBanue pasnena . | CamocTrosTenbHas
1/ JACIIUILTUHBI a L= P KOHTAKTHOH paborta
paboThI
1 | IIpenmer XUMUYECKOI

TEXHOJIOTHH M €€ POJIb B 05 0.5 14

XHMHKO-TEXHOJIOTHUECKOM

00pazoBaHUM.

2 | OcuoBusle noustust OXT 05 0.5 20
3 | OcHOBBI KITacCUPHUKAITIH

TEXHOJIOTHYECKUX CXEM U 1 1 20

MPOIYKTOB XMMHYECKOTO

MIPOM3BOJICTBA

4 | PaBHOBecHE B TEXHOJIOTH-

YECKHUX IPOolIeccax 1 CKo-

POCTh XUMHUKO- 1 4 5 20

TEXHOJIOTHYECKHX MPOIIeC-

COB

5 | OcHOBBI cocTaBiieHHS 0a- 1 10 4 15 15

JIAHCOB

6 | Katanuruyeckue mporeccs 1 1 9 15

B XUMHUYECKOW TEXHOJIOTHH.

7 | XuMHUYeCKHe PeaKkTOphI 1 4 5 10
8 | Coipbe, Boa, DHEPTHs B

XUMHUYECKON TPOMBIIIUIECH- 1 2 3 10

HOCTH.

9 | IlpoMbIIUIEHHBIE  XUMHYE- 1 3 4 10

CKH€ TTPOU3BOJICTBA.

Hroro no paznenam: 8 14 14 36 134
IIpoMexyTouHas aTTecTalus X X X 0,35 9,65
KypcoBass pabGora (kKypcoBoii
chl)) ex) p yP X X X X X

Bcero 180

5.2. Copep:xaHue 3aHATHI JTeKIMOHHOTO THIIA

1. IllpeamMeTr XMMHU4YECKOI TEXHOJIOTHH M €€ POJb B XMMHKO-TEXHOJIOrH4eCKOM 00pa-
30BaHMHU. XUMHUYECKasi TEXHOJOTHS — HAayKa O MPOMBIIIIEHHBIX CIIOCO0ax U mpolieccax rnepepa-
OOTKH CBIPbSl B MPOAYKTHI MOTPEOIEHUSI U CPEACTBA MPOU3BOJCTBA. JTama pa3BUTUS XUMUYe-
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ckoil TexHosoruu. Mecro OXT B psny ApyrX XMMHUKO-TEXHOJIOIMUECKUX IUCHUIUIMH. OCHOB-
HbI€ HAINPaBJICHUsS PAa3BUTHUSI XUMUYECKOM TEXHOJOTUU — CO3/IaHUE BBICOKO 3(()EKTHUBHBIX, HH-
TEHCHBHBIX, O€30TXOJHBIX U MaJOOTXOJHBIX IMPOU3BOACTB Ha OCHOBE MAaKCHMAJIBHOTO HCIIOJb-
30BaHMS ChIPbS U SHEPTUH.

2. OcuoBubie moHaTHs OXT. XUMHUKO-TEXHOJOTHYECKUI TMPOIECC — COBOKYITHOCTH
B3aMMOCBSI3aHHBIX ITOTOKaMH 3JIEMEHTOB C MPOTEKAOUIMMHU B HUX IMPOILECCaMU, NPEHA3HAUYECH-
HBIN U151 TIepepabOTKU CBIPhsI B CPENICTBA MPOU3BOJCTBA U MPOAYKTH norpednenusi. Conepxa-
Hue XTIl — moaroroBka ChIpbsi, XUMUYECKOE MpPEBpaIlleHUe, BbIIeIEHNE MPOAYKTa, 00E3BPEIKH-
BaHHE W YTHJIM3alUs oTXon0B. Knaccudukanms XuMHKO-TEXHOJIOTHYECKUX MporeccoB. Kiac-
cuduKalus peakluui, JeKalx B OCHOBE XUMUKO-TEXHOJIOTUYECKUX MpolieccoB. KauecTBeHHbIE
U KOJIM4YeCTBEHHBIE KpuTepuH oueHKH dpdextuBHOCTH X TII (Mpon3BOANTENEHOCT, MOLTHOCTb,
MHTEHCHUBHOCTb, PABHOBECHBIIN BBIXOJI, TPAKTUYECKHUM BBIXOJI, CEJIEKTUBHOCTh, CTENIEHb IPEBPA-
IEHUS, pacXoHbIe K03()(OUIIMEHTDI, CTETIEHb MCIIOJIb30BAHUS ChIPB).

3. OcHOBBI KJaccMPUKANUM TEXHOJOTMYECKHX CXeM M NPOAYKTOB XHMHYECKOIrO
NPOM3BO/JACTBA.

Texnonoruueckue cxembl. Onpenenenue. Kiaccuduxaius cxem: MOJHBIE, MPUHIUIH-
aJlbHbIE, OJIHOCTAJUNHBIE, MHOTOCTaJUNHbIE, OTKPBITHIE, IUKIMYECKHE, KOMOMHUPOBAHHBIE,
pa3BEeTBJIICHHBIEC, HEpa3BeTBIECHHbIE. OCHOBHBIE TEXHOJOTMYECKHE KOMIIOHEHThI — ChIpbE, Lieje-
BOI 1 MOOOYHBII IPOAYKT, MOIYIPOAYKTHI, OTXO/IbI Mpou3BoAcTBa. Kitaccudukamus npoayKkToB
XUMHUYECKON TEXHOJIOTHH, OTXO/IbI Mpou3BoacTBa. [lotepu u 6oprda ¢ HUMMU.

4. PaBHOBecue B TeXHOJOru4eckux npoueccax Onpenenenue pasHoBecus XTII, xak
PaBEHCTBO CKOpocTel MmpsiMoit 1 oOpaTHOM peakiuii. KoHCTaHTa XMMHYECKOTO PaBHOBECHSI, BbI-
paXkeHHas 4yepe3 KOHLEHTpaluy, NapuuabHOE JABICHUE, MOJIBHBIE 10JIU. B3auMOCBs3b BbIIIe-
MEPEUYUCICHHBIX KOHCTAHT PAaBHOBECHS. Y CIOBHS YCTOMYMBOTO paBHOBecHsl. CMelIEHNE paBHO-
Becus. BiusiHue TexHosmorndeckux GpakTopoB (TeMIeparypa, JaBieHHE, KOHIIEHTpalHs) Ha paB-
HoBecue XTII.CkopocTh XUMHMKO-TEXHOJIOTHYECKUX NpoueccoB [[oHATHE CKOPOCTH XUMHUKO-
TeXHOJoruueckoro npouecca. CocTaBisfoIIMe CKOPOCTH XUMUKO-TEXHOJIOTHYECKOTO Mpoliecca:
CKOPOCTb ITOBOJIA PEAr€HTOB, CKOPOCTh XUMHUUYECKOW PEAKIIMU, CKOPOCTh OTBOJA MPOJYKTOB U3
30HbI peakiui. CKOPOCTh XUMHUYECKUX PEaKLUii: KHHETUKA FTOMOT€HHbBIX XUMUYECKUX PEaKIIMA:
KOHCTaHTa CKOPOCTH PEaKLMH, NOPSAJOK PEaKLNHU, ONPENEIEHUE KOHCTAHThl CKOPOCTH PEaKIUU
[0 KHHETHUYECKOH KpuBOi. BiinsiHue Temneparypbl Ha CKOPOCTh peakluu. Y paBHEHHE AppeHuny-
ca. DHeprus aktuBauuu. ['paduueckoe ompezneneHue >Hepruu aktuBauuu. Kuneruka rerepo-
T€HHBIX XMMHUUYECKUX PEAKIMN: COCTABJISIONINE CKOPOCTH I€TEPOr€HHON XMMHUYECKON PEaKIUU.
Cxopoctb muddysuu, koddpdunuents! nuddy3un 1 MmaccooTnayu, 3aKkoHbl Ouka.

5. OcHOBBI cocTaB/IeHHS 0AJIAHCOB

5.1 3akoHBI COXpaHEHUs B MOKOSIIEHCS CUCTEME. 3aKOH COXPAHEHHUs MacChl IS TOKOsI-
HIMXCS (3aKPBITHIX) CUCTEM IPHU OTCYTCTBUM U HAJIMYMM XMMHUUYECKON peakluu. 3aKOH coXpaHe-
HUS DHEPIUH.

5.2 3aKOHBI COXpaHEHUs B MOTOYHBIX CUCTEMAX XapaKTepUCTUKA MOTOYHBIX cucTeM. Bu-
JIbl TIOTOKOB: TMOTOK MAacChl, KOMIIOHEHTA, TEIUIOThI (SHTAJIBIMM) U KOJUYECTBA JIBUKEHUS. Xa-
PaKTEPUCTUKHN MOTOKOB: KOHBEKTUBHBIN MOTOK, OCHOBHOM (Iu((y3MOHHBIN) MOTOK, Hepexos-
IMIUHA MOTOK, UCTOUYHUKHU (CTOKHM). YpaBHEHUE HEpa3pbIBHOCTU MoToka. OOIiee ypaBHEHHE 3Jie-
MeHTOB nporecca (ypaBHeHue Jlamkensepa). YacTHbie BolpaxkeHUs ypaBHeHus [lamkenniepa ans
IIOTOKOB MaccChl, KOMIIOHEHTA, SHTAJIbIINH, UMITYJIbCA.

5.3 Knaccudukanuss XUMHUKO-TEXHOJIOTHUYECKUX cucTeM Kiaccudukanus cucteMm 1o
IPOJOJDKUTEIBHOCTH ONEpPAli: CTAllMOHAPHBIE U HECTALIMOHAPHBIE CUCTEMBI, OTKPBITHIE U 3a-
KPBIThIE CUCTEMBI, IEPUOJUUECKIE U HETpepbIBHbIE Mporiecchl (JlocTOMHCTBA M HEAOCTAaTKU He-
IPEPHIBHBIX MPOLIECCOB).

5.4 Marepuanbubiii u sHepretudeckuii O6amancel XTII. Buasl 6amancos: mo obGmactu
IPUMEHEHHUS, 110 BEIECTBaM, YJacTBYIOIIMM B Ipoliecce, o (GopMe U300pakeHusl.

6. KarasnTuyeckue npoueccbl B XUMHYECKON TEXHOJIOTHH.



6.1 3naueHue u 00JacTU MPUMEHEHHS KaTalu3a, KiIacCu(UKaIus KaTaAIUTHIECKUX pPeak-
uuii. Teopus kaTanusa ¢ SHEPreTUYECKuX no3uiuii. ['omorenHsiil katanu3. CKOpOCTh TOMOT€H-
HOT'0 KaTaJlu3a.

6.2 I'ereporennsnii katanu3. OOITME CBEACHUS, TEOPHH, OOBSICHSIIONINE MEXaHU3M TeTe-
POTEHHOTO KaTajn3a. XapaKTepUCTUKH TBEPIOTO KaTaan3aTopa, ero CBOWCTBA, COCTaB, CIIOCOOBI
IPUTOTOBJICHUs. BinsHue Temmeparypbl Ha CKOpPOCTb I'€TEepOreHHOro KaTtanu3a. JIuHus onTH-
MaJIbHBIX TEMIIEPATyp U CIOCOOBI ocymiecTBIeH s npouecca no JIOT.

7. XumMHnuyecKune peakTopbl

7.1 Obuwme nonoxenus. IloHATHS XUMHUYecKOro peakTopa. TpeGoBaHus, MpenbsBisie-
MbI€ K XMMUYECKOMY PEaKTOpy, Kak OCHOBHOMY allapary XMMUKO-TEXHOJIOTUYECKON CUCTEMBI.
Knaccugukarus peakTopos.

8. IIpoMbIlICHHBIE XMMHYECKHe POU3BOACTBA. [Ipy M3ydeHUH TEXHOJOTMH OCHOB-
HBIX XMMHYECKHUX IPOJYKTOB PacCMaTPUBAIOTCS CIIEAYIOIINE BOIPOCHL: - HAPOAHOXO3SIMCTBEH-
HOE€ 3Ha4YeHHe, MaclTaldbl IPOU3BOACTBA — IPOMBIIUIEHHBIE CLIOCOOBI MOJIyUYE€HHUS! — ChIPhEBBIE
UCTOYHUKHU IOJy4eHHs TMPOJYKTa M TpeOOBaHUS K mpolreccy — (PU3MKO-XMMHUYECKHE OCHOBBI
nporecca (CTerneHb MPEeBPaIlleHUe, CTEXHOMETPHYECKHE U KHHETHYECKHE 3aKOHOMEPHOCTH) —
anmnapaTrypHble pELIEHUs OTIENbHBIX Y3JI0B B PAacCMaTpUBa€MOM IIPOU3BOJCTBE — OCHOBHbBIE
TEXHOJIOTUYECKUE MapaMeTpbl Mpolecca - pelleHne MpoOieM HKOJOTMYECKOW 0e3011acHOCTH
npousBojcTBa [Ipon3BoacTBa, paccMarpuBaeMble B COOTBETCTBUU CO CIEIIUAIBHOCTBIO.

8.1 IIpousBoacTBo cepHOM KucioThl OOIIME CBEACHUS O CepHOM Kuciore. MeToab! mpo-
M3BOJICTBA CEPHOU KHUCIOTHL. [IpOM3BOICTBO CEPHUCTOrO Ta3a W peakTop (Tmeus) Ui O0KuTra
cepHoro koiuenaHa. OKMCIEHUE CepPHUCTOrO Ira3a o cepHoro. Peakuus okucnenus SO2 kak TH-
IIAYHBIM [IPUMEP IeTEPOr€HHOM Ta30BOM KATAIMTUYECKOW PEAKLUU. Y CTPOMCTBO KOHTaKTHOI'O
annapara. AGcopOLus CepHOro ra3a Kak 3aBeplIarolias cTaaus MPOU3BOICTBA CEPHOI KUCIOTHI.

8.2 Xumunueckas nepepaboTka TBEpOro TOILIMBA TOIUIMBO KaK ChIPbE JJIsi XUMHUECKOU
nepepadoTKu. Buabl TBepAOro TOIUIMBA, UX XapaKTEpUCTHKA, MApKH KaMEHHBIX yrieil. O6mas
XapaKTepUCTHKA XUMHUECKOHN NiepepaboTKN TBEPAOTO TOIJIMBA: MIPOLIECC CIIOEBOT0 KOKOCOBAaHUS
U TEXHOJIOIHYecKoe 000pyAoBaHHe, Mpolecc NepepaboTKU ra3000pa3HbIX MPOAYKTOB KOKCOBa-
Hud. TexHosornueckas cxema.

8.3 Xumnueckas nepepadborka Hegtu CocTaB U CBOMCTBA pa3InyHbIX HepTel. OCHOBHBIE
NPOAYKTHI nepepadboTku HepTH. TpeboBanus, npeabsaBiseMble kK HeprenpoaykraMm. OCHOBHbIE
onepauuu nepepadbotku Heptu. PpakunonHas neperonka Heptu (ycraHoBku ABT u AT). Xu-
MUYECKHE CIIOCOOBI MepepadoTKU HEPTENPOIYKTOB: TEPMUUECKUNA U KaTAIUTUYECKUN KPEKUHT,
pedopmunr. TexHonornueckue cxembl yctaHoBoK AT, ABT, katanutuueckoro u TepMUIECKOro
KpekuHra, pepopmunra. [IpumensiemMble KaTaau3aTopsl.

9. ChIpbe, BOJa, JHEPIUsl B XUMHU4YECKO#i MpoMblIeHHOCcTH. Kitaccudukanust coipbs.
CnocoObl 100b1un. OboraiieHue MUHEpanbHOTO chipbs. [Ipupoansie Boasl. IlokasaTenu kaue-
CTBa BOJbl. BoJOMOATrOTOBKA: MEXaHMYeCKas, YMSITYeHHEe XUMHUECKUMH U  (U3UKO-
XUMHYECKMMHU crioco0aMu. CTOUYHBIE BOJbI XUMUYECKUX MPOU3BOACTB. CIIOCOOBI OUUCTKH CTOY-
HBIX BOJ: MEXaHHYecKas, XUMHUYecKas OHuojoruyeckas. DHEpPrus: MeXaHUdeckKas, TelioBas,
anekTpuueckas. CriocoObl UCIIONB30BAHUS B XUMUUYECKON TEXHOJIOTHH.

5.3. Tembl 1 (popMBbI 3aHATHII CEMHHAPCKOI0 THIIA
VY4eOHbIi MIaHOM IO TUCIUIUIMHE IPETyCMOTPEHbI JAOOpaTOpHbIE U MPAKTUYECKUE 3a-

HATHS
TpynoemkocTs
HawnmeHnoBanme pasnena JUCIUTUTNHBI Popwma npose-
Ne P JEHUS Ou- | 3aounas | OuHo-
(Momyst)
3aHSTUS Hast dbopma | 3aouHas
dopma ¢dbopma
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TpynoemMkocTb
HaumeHnoBaHue pa3nena AUCHUILUINHBI Popwma npose-
Ne JEeHUs Ou- | 3aounas | OuHo-
(Momys)
3aHATHUSA Hast dopma | 3aouHas
dhopma dhopma
1 CriocoObl BEIpaKEHUS! KOHIIEHTPALMK pac- | IPaKTHYeCKas 2 2
TBOPOB pabora
9 CMmenieHue pacTBOPOB pa3IMYHON KOH- IpaKkTU4ecKas 2 2
LIEHTpalUU pabota
3 Pacuerbl KOHIIEHTpaIuil ra30BbIX CMECEM | MpaKTU4ecKas 2 2
pabora
4 Pacuets! pacxoaHbIX K03(pPUIMEHTOB IO | MpaKTHYECKas 2 2
CBIPBIO pabora
5 CTexuoMeTprIecKue pacueThbl MpaKkTUYeCcKast 2 1 2
pabota
6 PacueTsl MaTepuanbHOTO U TEIJIOBOTO 0a- | MpakTHYecKas 2 2 2
naHcoB XTII pabota
PaBHOBecHE B XUMHKO-TEXHOJOIMUECKOW | MpakTHYecKas 2 1 2
cucreMe. PacyeT paBHOBECHBIX CTEIIEHEH pabota
7 | MPeBpaNICHHS. 3aBUCUMOCTb KOHCTAHTbI
pPaBHOBECHSI OT PAaBHOBECHOM CTEIICHH
IIpEBpAILEHHs I Fa30BbIX CTEXUOMETPU-
YECKUX PEaKLIHil.
8 PacueTsl XMMHUYECKON KUHETUKU HpaKTu4ecKas 1
pabora
9 PacueTsl XMMHUYECKHUX PEaKTOPOB IO UX HpaKkTU4ecKas 1
MaTEeMaTUYECKUM MOJICIISIM. pabora
W3yuenue mporecca Moxy4eHus aleraT- 4 4
10 | HBIX pacTBopuUTEIeH, MPOBOIUMOTO IPU naboparopHas
Pa3IUYHBIX YCIOBUSAX B IPUCYTCTBUU Ka- pabota
TaNMu3aTopa
Boza B XxuMu4ecKkoi MPOMBIIIIIEHHOCTH. 6 4 4
11 | U3yueHue nporecca yMsAryeHus: TeXHUYe- nabopatopas
CKOM BOJIbl HOHOOOMEHHBIMH CMOJIAMH. padora
12 Kaycrugukarus cogoBoro pactsopa nabopaTopHas 6 4 6
pabota
Htoro: 32 12 28
5.4 JleTaau3anusi caMOCTOSTEJIbHOI padoThl
TpynoemMkocTs, gac
No HaumenoBanue pasnena Bug camocrositenbHol pa- | ouyHas | 3aouHas | OuHo-
- JUCIUIIAHBL (MOJTYJIs1) 00THI 3a04Has
¢dopma
[Ipenmer XxuMUYECKOM TEX-
| | HOTIOTHH 1 €€ PoITh B XHMH- [Tonroroska 5 14 14
KO-TEXHOJIOTHYECKOM 00pa- K TECTOBOMY KOHTPOITIO
30BaHMH.
9 OcHosuble oAt OXT [ToaroroBka k onpocy 10 20 20
110 TeMaM J1abopaTOPHBIX




TpynoemMKocTb, yac
No HaumenoBanwue pa3nena Bupn camocrositenbHOM pa- | ouHas | 3ao4Hast | Od4HO-
- JTUCITUATIITUHBI (MOYJIs) 00THI 3a04Has
dhopma
paboT, MOAroTOBKA
K TECTOBOMY KOHTPOJTIO
OcHoBbI KJIaccupuKauu
3 | TEXHOJOTHYECKNX CXEM H [ToaroroBka 10 20 20
MIPOJYKTOB XUMHUYECKOIO K TECTOBOMY KOHTPOJIIO
MIPOU3BOJICTBA
PaBHOBecue B TexHOIOTHYE- [ToaroroBka k onpocy
4 | CKHX TIpOIIECCax U CKOpOCTh 0 TeMaM JIa0OpaTOPHBIX 10 20 20
XUMHKO-TEXHOJIOTHYECKHUX paboT, MOAroTOBKA
MIPOIIECCOB K TECTOBOMY KOHTPOJTIO
5 OcHoBbl cocTaBinenus 6anan-| I[loaroToBka Kk TeCTOBOMY 20 20 15
COB KOHTPOJTIO
Karanutnueckue npouneccol B [ToaroroBka k onpocy
6 XUMHYECKON TEXHOJIOTHH. 10 TeMaM JIabopaTOPHBIX 10 20 15
paboT, MOATrOTOBKA
K TECTOBOMY KOHTPOITIO
XHWMHYECKUE PEAKTOPHI [Toaroroska k onpocy
7 10 TeMaM J1abopaTOPHBIX 10 20 10
paboT, MOATrOTOBKA
K TECTOBOMY KOHTPOIIIO
CrIpbe, BOJIa, DHEPTHS B XHU- [ToaroroBka k onpocy
8 MUYECKOU MPOMBIILIEHHO- 10 TeMaM JIabopaTOPHBIX 10 10 10
CTH. paboT, MOATrOTOBKA
K TECTOBOMY KOHTPOJIIO
9 [IpombIlITICHHBIE  XHMHYe- [MonroroBka 10 10 10
CKH€ TIPOU3BOJICTBA. K TECTOBOMY KOHTPOITIO
[ToaroroBka K mpomexy- W3ydeHue NeKIIMOHHOTO Ma- 9,65
10 TOYHOMI Tepuana, TUTepaTypHbIX UC- 36.65 9,65
aTTecTaluu TOYHUKOB B COOTBETCTBHUHU C
TEMaTUKOU
HUroro: 131,65 | 163,65 143,65
5. llepeyenn yueOHO-MeTOAUYECKOT0 O0ecTiedeHHs M0 AUCHUTITIHHE
OcHOBHasi M JONOJIHUTEIbHAS JUTEpPATypa
Ne l'on
/ ABTOp, HANMEHOBaHUE u3Ja- [Ipumeuanue
| HUS
OcHoBHasi yueOHasi IuTEpaTYypa
1 | Ocranenko I'.1. OCHOBBI XUMUYECKOW TEXHOJOTUH : YIeOHO-
MeToandeckoe mocodbue / moj odmiei penakiueit I'. 1. Ocra- TToIHOTEKCTO-
nenko. — Tomwsartu : TT'Y, 2018. — 387 ¢. — ISBN 978-5- o
8259-1380-3. — Tekcr : anekTponHsi // JIans : anekrporno- | 2019 BRI AOCTYIT TIpH
oubnuoreynas cucrema. — URL: Bxofe 1o HOH:I,:
https://e.lanbook.com/book/139961— Pexwum goctyma: ajist HYy W HapoJio
ABTOPH3. MOJIb30BATENCH.
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2 | llIxonpaukoB B.E. O0mias u HeopraHudeckass XuMus. DHEp-
reTHKa U paBHOBECHE XUMHUECKUX porieccoB. / LIIkonbHUKOB
E.B. Cankr-IlerepOyprckuii rocy1apCTBEHHBIH JIGCOTEXHUYEC-
ckuit yausepcuter umenu C.M. Kuposa, 2018, - 80 c. Tekcr : | 2018
3JICKTPOHHBIN // JIaHb : ANIEKTPOHHO-OMOIMOTEYHAS CUCTEMA.
— URL: https://e.lanbook.com/book/112729 -Tekcr: amek-
TPOHHBIN

[TonnorekcTo-
BBII JOCTYII IIPH
BXO/I€ I10 JIOTHU-

HY U IApOTI0*

JlonoiHUTeIbLHASA y4eOHasl JUTEpaTypa

3 | Burapenko FO.T. OGmias u HeopraHuueckass XuMus : yaeOHoe

nocobue / cocraBurear 1O. T. Burpanenko. — CaHKT- [TomHOTEKCTOBBIN
[TerepOypr : CIIOIJITY, 2018. — 32 ¢. — TekcT : 2JIeKTPOH- JOCTYT TPHU

. .| 2018
Hblil // JIaHb : 3neKTpoHHO-OMOIMoTeuHas cucrema. — URL: BXOJI€ IO JIOTHU-
https://e.lanbook.com/book/112734. — Pexum gocTymna: uis HY U apojro*

aBTOPU3. II0JI30BATEIICH.

*- mpesk/e YeM MPONTH 10 CChUIKE, HEOOXOIUMO BOMTU B CUCTEMY

OYHKIIMOHUPOBAHUE 3JIEKTPOHHOU MH(MOPMaIlMOHHO-00pa30BaTENbHOM Cpebl 00eceun-
BAETCsl COOTBETCTBYIOIIMMH CPEJCTBAMH HHPOPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHH.

DJIeKTPOHHbIE OMOJINOTEYHbIE CUCTEMbI
— 3JIEKTPOHHO-OMOIMOTeuHas cucrema «JIanpy,
— 3JIEKTPOHHO-OMOIMOTeYHAas cUcTeMa «Y HUBEPCUTETCKas OMOIMOTeKa OHITAHY,
- 5IeKTPOHHAs 00pa3oBaTenbHas cuctema «O6paszoBarenpHas miathopma FOPAWT»
- yHUBepcalibHas 0a3a nanHbx EastView(OOO «MBUCY).

CnpaBouHble H HH(pOPMALHOHHBIE CHCTEMbI
— crpaBoyHas npaBoBasi cucrema «Koucynbrantllnroe» (http:/www.consultant.ru/);
— crpaBovHO-TIpaBoBas cucrema «Cucrema TAPAHT». CBoOOMHBIN noCTyM (pekuM J10-
cryma: http://www.garant.ru/company/about/press/news/1332787/);
— MporpaMMHasi CHCTeMa JUIsi OOHAPYKEHUs TEKCTOBBIX 3aMMCTBOBAHWUH B y4eOHBIX U
HayuHBIX paboTax «Antumiardar. BY3» (URL: https://www.antiplagiat.ru/).

IMpodeccuonanbubie 6a3bl JAHHBIX

1. DONeKTpOHHBINA (HOHJI MPABOBBIX M HOPMAaTHUBHO-TEXHUUYECKUX JOKYMEHTOB // Ak-
nuonepHoe obuiectBo «MHpopmannonnas kommnanus «Kogexe» (https://docs.cntd.ru/). Pexum
JIOCTYTa: CBOOOAHBIH.

2. OdunmanbHbIi MHTEpHET-TIOpTa) TpaBoBoit uH(popmanuu (http://pravo.gov.ru/). Pe-
UM JIOCTYIA: CBOOOIHBII

3. ba3a MoMHOTEKCTOBBIX U OMOIMOrpadUIecKnx ONMCAHWN KHHUT W TIEPUOJUUECKUX U3-
nanuit (http://www.ivis.ru/products/udbs.htm). Pexxum goctymna: cBoOO HBIN

4. Undpopmannonnas  cuctema  «TEXHOPMATHB». -  Pexum  gocrymna:
https://www.technormativ.ru/ ;

5. Hayunas snektponHas 6ubimoreka elibrary. — Pesxxum noctyma: http://elibrary.ru/ .

HopmaTnBHO-NIpaBOBbIE AKTHI
1. I'paxnanckuii kogexc Poccuiickoit denepanuu ot 30.11.1994 rona NS1-D3.
2. ®enepanbHbIid 3aK0oH «O 3amuTe mpaB motpedutenein» ot 07.02.1992 N 2300-1 (pexn.
ot 08.12.2020).
3. ®enepanpHbIid 3akoH «O0 obecriedeHHH eIMHCTBA H3MepeHuit» ot 26.06.2008 N 102-
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4. depepanpHblil 3aK0H «O0 nHOpMaIK, HHOOPMAITMOHHBIX TEXHOJOTHIX U O 3aLIUTE

nHpopmarum» ot 27.07.2006 N 149-D3.

7. ®OH/I OILIEHOYHBIX CPEJICTB JIJIsl MPOBeIeHUsI POMEKYTOYHOM aTTecTAlluH
00yvyaruuxcst 1Mo JUCHHUIJINHE

7.1. IlepeyeHb KOMIIETEHIUMI ¢ YyKa3aHHeM ITANOB UX (pOpMUPOBaHHS B IpouLecce 0CBOE-

HUsA 00pa30BaTeIbHOI MPOrpaMMbl

dopmupyemble KOMIETSHIINH

Bun u popma xoHTpoOIIS

OIIK-4. CnocoGen obecnieunBaTh NMPOBEICHHE TEX-
HOJIOTHYECKOr0 TIPOIecca, HCIOJIb30BaTh TEXHUYE-
CKHMEe CpeICTBa Ui KOHTPOJS HapaMeTpoB TEXHOJO-
TMYECKOro Mpolecca, CBOMCTB ChIPbsi H TOTOBOM TPO-
AYKIUHU, OCYHICCTBIIATL U3MCHCHUC MAPaMCTPOB TCX-
HOJIOTHYECKOr0 Ipolecca NP W3MEHEHUH CBOWCTB
CBIpbs

IIpoMeKYyTOUHBIH KOHTPOJIb: TECTO-
BBIE 331aHUS VI DK3aMEHa

Texkymmuii KOHTPOJIB: ornpoc 1o jado-
PaTOpPHBIM U MPAKTUYECKUM 3a/JaHUsIM,
TECTUPOBaHUE

OIIK-5. CriocobGeH OCYIIECTBIATh 3KCIEPUMEHTANIb-
HbIC HCCJICIOBAHMS M HCIBITAHUS 110 3aJaHHON METO-
JIKe, TPOBOAUTH HAOMIOICHUS U U3MEPEHUS C yUYETOM
TpeOOBaHUI TEXHUKH 0€30MacHOCTH, 00padaThIBaTh U

IIpomexyTOYHBI KOHTPOJIb: TECTO-
BBIC 3a7]aHUSA 71 DK3aMeHa

Texymuii KOHTPOJB: onpoc 1o jgado-
pPaTOpPHBIM U IPAKTHYECKUM 3aJaHUSM,

TCCTUPOBAHUC

HHTCPIPCTHUPOBATH SKCIICPUMCHTAJIbHBIC JIAHHLIC

7.2. Onucanne NoKa3zareseil U KpUTepUeB OLEHUBAHNUS KOMIIETEHIIUI
Ha Pa3JIMYHBIX 3Tanax uX (OpMUPOBAHUS, ONMCAHUE IIKAJ OLlEHUBAHUSA

KpuTepuu oneHnBaHHsi 0TBETOB HA BOMPOCHI NMPH cAavye IK3aMeHa (IIPOMEKYTOY-
HbIil KOHTPOJIb (popmupoBanus komnerenuuu OITK-4, OIIK-5)

[To uToram BBHIMOJHEHUS! TECTOBBIX 33aJaHHUN OIEHKA MPOM3BOIUTCS 10 YeThIpeXOaiib-
Ho# mikane. [Ipy npaBUIbHBIX OTBETaX Ha:

omauyno’ paboTa BBIIOJIHEHA BOBpeMs; 0pOpMIIEHHE U cOofiepKaTeIbHas 4acTh OTBETa 00-
pas1oBble; paboTa BBHIIOJHEHAa CaMOCTOSATENbHO; MPUCYTCTBYIOT COOCTBEHHBbIE 0000IIEHUSs, 3a-
KITFOYEHUS ¥ BBIBOIbI. OOy4aromuiics MpaBMIIbHO OTBETHII HA BCE BOTIPOCHI MTPH C1ade dK3aMeHa.

Xopouwio: paboTa BBIIOJIHEHA BOBPEMs; B O(OPMIIEHHMH OTBETA U €ro COJepKaTelbHOM Ya-
CTH HET IpyObIX OLIMOOK; paboTa BBIMOJIHEHA CaMOCTOSITENbHO; MPUCYTCTBYIOT COOCTBEHHBIE
000011eHus, 3aKII0UeHHs U BbIBOJBbI. OOyyaromuiics Mpu cadye 3K3aMeHa NMPaBHIIbHO OTBETUII
Ha BCE BOIIPOCHI C IOMOIIBIO MTPETojaBaTes.

yooenemseopumenvHo’ padoTa BHINOIHEHA C HApyIIEHHEM rpaduka; B 0pOpMIIEHUN OTBETa
€CTh HEIOCTaTKH; paboTa BBINMOIHEHA CAMOCTOSTENHHO, MTPUCYTCTBYIOT COOCTBEHHBIE 00001I1e-
Hus. O0y4aroluiics mpu cade sK3aMeHa OTBETHII HE Ha BCE BOIIPOCHI.

HeyooeiemeopumenvHo. OPOPMIIEHHE OTBETa HE COOTBETCTBYET TpeOOBaHMSIM; OTCYT-
CTBYIOT WJIM CJIeJIaHbl HENPaBUIbHbIE BBIBO/IBI M 00001eHHsI. O0yJaromuiicss He OTBETHUII Ha BO-
TIPOCHI.

Kpurtepuu oueHMBaHHSI YCTHOIO 0TBETAa HA BONPOCHI KOJUIOKBMYMAa M OTYETHBIX Ma-
TEPHAJIOB 110 J1200PATOPHBIM padoTaM (TeKyUIHi KOHTPOJIb (POPMUPOBAHUS KOMIIETCHIMH
OIIK-4, OIIK-5):

omauuno’ paboTa BBIIIOJIHEHA B CPOK; 0GOpMIIEHHE U COep)KaTeIbHasl 4acTh oTyeTa 00-
pas1oBble; paboTa BBHIOJHEHA CaMOCTOATENbHO; MIPUCYTCTBYIOT COOCTBEHHBIE 0000IIEHUS, 3a-
KJITFOYEHUST ¥ BBIBO/IBI. OOYyJaromIuiicsi MpaBMIIbHO OTBETHJI HAa BCE BOMPOCHI TPHU C/Iadye KOJUIO-
KBHYMa U 3aIlUTE OTYeTA.

Xopouwio: paboTa BBINOJIHEHA B CPOK; B OPOPMIICHUH OTYETA U €r0 COJePKaTeIbHONW YacTH
HET TpyObIX OMMOOK; paboTa BBHIIOJIHEHA CAMOCTOSTENBHO; MPUCYTCTBYIOT COOCTBEHHBIE 0000-
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IIEHUS, 3aKII0UYEHUS U BbIBO/IbI. O0yJaromuiics mpu caaye KOJUIOKBUYMa U 3alUTe OTYeTa Ipa-
BWJILHO OTBETHJI Ha BCE BOIPOCHI C MOMOIIHIO MPETOaBaTes.

yooeiemeopumenvHo. padoTa BBHINOJIHEHA C HapylleHHeM rpaduka; B opOpMIICHUH, CO-
JIepIKaTeIbHOM YacTH OTYEeTa €CTh HEIOCTATKH; paboTa BBIMOJHEHA CaMOCTOSTEIBHO, MPHCYT-
CTBYIOT coOcTBeHHBIE 0000mmeHuss. O0yJaromumiicss Ipu cliade KOJUIOKBUYMa W 3alllUTe OTYeTa
OTBETHJI HE Ha BCE BOIIPOCHI.

HeyooeiemeopumenvHo. OGOPMIICHHE OTYeTa HE COOTBETCTBYET TpPEOOBAHHUSAM; OTCYT-
CTBYIOT WJIM CJICJIaHbI HENPABHIbHBIC BHIBOIBI U 00001IeHUs. OOy4aromuiicss He OTBETHII Ha BO-
IMPOCHI KOJIJIOKBUYMA U HC CMOT" 3alllUTUTH OTYCT.

Kputepun oneHUBaHHS OTYETHBIX MATEPHAJIOB MO NMPAKTHYECKUM 32JaHUAM (TeKYy-
Hii KOHTPOoJIb (popmupoBanusi komnerenuu OIK-4, OIIK-5):

omauyHo: paboTa BHINOIHEHA B CPOK; O(OpMIICHHE, aIrOPUTM PELICHMs 33Ja4d U Tpa-
BUJIBHOCTB pacyera 00pa3lioBbIC; 33/1a4a BBIMOJIHEHA CAMOCTOSITEIIBHO.

Xopowio: paboTa BBINOJIHEHA B CPOK; O(QOpPMIICHHE, AITOPUTM PEIIEHHs 33Ja4d U Ipa-
BIWJIBHOCTh pacueTa oOpa3IoBbIe; B 3ajaue HET rpyObIX MaTEeMaTHYECKHX OIMMOOK; 3a7ada BbI-
MOJTHEHA CAMOCTOSITEITBHO.

yoosiemgopumenvHo: paboTa BBINIOIHEHA ¢ HapylleHueM rpaduka; B opopmiieHuu, 6pan-
HOM aJITOPUTME PEHICHUS 3a/Ja4d €CTh HEJOCTATKH; 33aJla4a HEe UMEET TPyObIX MaTeMaTHUYCCKHUX
OIIMOOK; 3a/1a4a BBIMOJIHEHA CAMOCTOSITEIIHHO.

HeyoosiemsopumenvHo . 0hopMIIeHHE padOThl HE COOTBETCTBYET TPEOOBAHUSIM; BHIOPAH HE
BEPHBII aJITOPUTM PELICHUS 33]auu; padoTa UMeeT IrpyObie MAaTEeMaTHUECKUE OIIUOKH.

Kpurepun oneHuBaHusi BbINOJHEHUS 32/1aHUI B TeCTOBOH (popme (TeKylIMH KOH-
Tpoab popmupoBanus komnereHuuOIIK-4, OIIK-5)

[To uToram BBITIOJHEHHUS! TECTOBBIX 3aJlaHUI OIICHKA MPOU3BOJIUTCS IO YEThIpeXOaib-
HOM 1mikane. [Ipy nmpaBUIBHBIX OTBETAx Ha:

86-100% 3amaHuil — OLIEHKA «OMAUYHON,

71-85% 3aganuii — OLEHKA «XOPOULO»,

51-70% 3amaHuil — OLIEHKA «Y0081emMBOPUMENLHON,

MeHnee 51% - oneHKa «Heyodos1emeopumenbHo.

7.3. TunoBble KOHTPOJIbHbIE 33/IaHUS WJIUM MHbIe MAaTepUAaJbl, HeOOXOAUMbBIe /ISl OLlEHKH
3HAHMI, YMeHHiIl, HABBIKOB U (MJIM) OMNbBITA AeATEIbHOCTH, XaPAKTEPU3YIOUIMX 3Talbl
(popMHpoBaHuUsI KOMIIETEHIIHI1 B polecce 0CBOEHUsI 00pa30BaTe/bHON MPOrpaMMbl

Bonpocs! k 3k3aMeHy (IPOMEKyTOYHBII KOHTPOJIB)

OcHOBHbIE MOHSATHS.

1. Tunosble cTaguHM XUMHYECKOH TEXHOJIOTHU?

2. Kakumu mporieccamul OCyIIECTBISIETCS MTOATOTOBKA UCXOTHOTO ChIPbs?

3. U3 xakux cTajuii COCTOUT XUMHUKO-TEXHOJIOTUICCKUH mporiecc?

4. Kakumu mpolieccaMH OCYIIECTBISETCS YTUIU3allks BBIOPOCOB B arMmocdepy, OUMCTKa
CB, 06e3BpekrBaHne 0TXO0/10B?

5. Kak yBenuuuts ckopocts XTII, ecmn on numutupyercs 1 y3uoHHBIMU CTagusIMU?

6. Kak yBemmunth ckopocts XTII, ecan OH JTUMUTHPYETCSI CKOPOCTHIO XMMHUYECKOH CTa-
oun?

7. B d4em 0cOOEHHOCTh OOPATUMON XUMHYECKOW peaKIiuu?

8. Dk3oTepMmuyeckas peakuus — 3To:

9. CnoxHas peakius — 3TO:

10. Ecnu sHAoTepMuUecKas peakiius OCYIIECTBISETCS B aAnabaTUYECKOM PEXHUME, TO TeM-
reparypa peakiiMOHHON CpeJibl:
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11.

12.
13.
14.
15.

16.
17.
18.
19.

20.
21.
22.

[Tpr U30TEPMUYECKOM PEKHME, YTO HEOOXOAMMO JIeJaTh C PEaKIMOHHOW CMEChIO MPHU
OCYILIECTBIIEHUHN IK30TEPMHUUECKON PEAKIINH:

J71s1 4ero UCTONIB3YIOT KaTalIu3aTophl?

[Ipou3BOAUTENBHOCTD — 3TO:

NHTEHCUBHOCTB — 3TO:

Kak Ha3pIBaeTCsl mokas3aTelsb, XapaKTepU3YIOIIUU MOJHOTY HCIIOIb30BAHUS HMCXOJHOIO
ChIpbs?

JIns1 KakoW peaklMy TEOPETUUECKUI BbIXO/l HA3bIBAECTCS CTEXUOMETPUUECKUM?

Uto Takoe NMpakTHYEeCKUI BBIXOJ MPOAYKTa?

Korpaa ucnone3yercs mokas3aTesb CEeIEKTUBHOCTH?

Kak yBenuuuTh cTeneHb MpeBpalieHusi M0 OJHOMY U3 HMCXOJHBIX PEareHTOB MPU OCY-
IIECTBJICHUU HEOOPATUMON XUMHYECKOU PEaKIHu?

Uto Ha3bIBaeTCS 1EJIEBBIM MPOAYKTOM?

Pacxoubiii KO3 (GUIUEHT 1O CHIPBIO — 3TO:

CreneHnp npeBpalieHus — 3T0:

PaBHoBecHe B XUMHKO-TE€XHOJIOTHYECKHX nmpoueccax.

1.

2.
3.
4

6.

CocrosiHue XMMUYECKOTO PAaBHOBECHSI UMEET MECTO JJISI PEaKIIHi:

Yrto Takoe TUHAMHUYECKHIA XapaKTep COCTOSHUS PaBHOBECHSI?

KoHcTaHTa XMMHUYECKOTO PAaBHOBECHS MOXKET OBITh BBIPAKCHA:

Kyna cmectutcst paBHOBecue AJisi CleAyromieil oOpaTuMOil ra3oBoil XMMHUYECKON peak-
muu:  2A+B C + Q mpm yB®IMYCHHH TEMIIEPATypPbl, CHUKCHUU JaBJICHUS, YBeE-
JUYCHUU KOHIIEHTpAIMHU peareHTa A?

Ornpenenutb 3aBUCUMOCTh KOHCTAHThI PAaBHOBECHS OT CTETICHHU IIPEBPAILICHHS U BHEIIIHE-
IO JIaBJIEHUS ISl Ta30BOW CTEXHMOMETPUUECKOUN PEaKIUH: A +1/2B C; 12A
+B C,—» —

Yro Takoe cMemmieHne paHoBecusa? €

CKOpOCTh TEXHOJOTHYECKUX MPOIECCOB.

1.

o

N O

10.
11.
12.

13.
14.

15.

16.

Cocrasisitomiye CKOpOCTH XUMUKO-TEXHOJIOTUYECKOT0 mporiecca’?

Kak MOXHO yBEeITHUUTBH CKOPOCTh pusnueckux craguit XTII?

CKopoCTh XMMHUECKOHN peaklMy JUIsi TOMOT€HHBIX PEAKIUil — 3TO:

Kakum ypaBHEHHMEM BBIPAKAETCS 3aKOH JEHCTBYIOUIMX MacC JUIsl TOMOTE€HHOM peaKIyuu:
A+2B=C;

IIpu yBenuueHun TeMIiepaTypbl CKOPOCTb PEaKLIMU:

3akon Bant-I'oda 310:

Kakyro 3aBUCMMOCTb BbIpaxkacT ypaBHeHHE AppeHunyca?

3anucaTh KUHETUYECKUE YpaBHEHUS I CIOKHOM XHMMHUYECKOW peakuuu: A B
C,—» l > B C; — _>Tl
R R

CocTaBIsOIIIEe CKOPOCTH TETEPOTCHHOM XUMHUYECKON peakiun?

Kakoe ypaBHeHue sBsieTcs 3akoHoM Puka 1 ckopocTu Auddy3uun?

st Toro, yToOBI YBEIMUUTH CKOPOCTH (P HY3UH HEOOXOIUMO:

Kakue nonymeHns NpUHUMAIOTCS AJIS ONMCAaHUs TETEPOreHHOI0 Mpoliecca 0 MOJIEIH C
(GpOHTANBHBIM NMEpEMEIICHUEM 30HbI PEaKIuu?

Kakumu cragusiMu JIMMUTUPYETCSI CKOPOCTh FE€TEPOTr€HHOr0 nporecca’?

Ecnu ckopocTh reTeporeHHoro mpolecca JUMUTUPYETCs BHEIIHEN Auddy3uei, To Bpemst
npeBpaleHus OyJeT onpenensaThes:

Ecnu ckopocTh TeTeporeHHoro mnpoiiecca JIMMUTUPYETCsl BHyTpeHHed nuddysueit, To
BpeMs IpeBpalleHust OyJeT ONpeaesIThCs:

Ecnu ckopocTh TeTeporeHHOro mpoiecca JIMMUTUPYETCS XUMHYECKOW peakuueu, To
BpeMs IpeBpaleHust OyJeT ONpeaesIThCs:
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17.

Kakyro naopmaruio 101kHa HECTH B ce0e MOJIHAs TEXHOJIOTHYECKas CXeMa.

OcHOBBI cOCTaBJIeHHS 0AJIAHCOB XHMHKO-TE€XHOJOTHYECKHX CHCTEM.

.

13.

14.
15.
16.
17.
18.
19.
20.

[aiite onpeneneHue 3aKpbITO CUCTEMBIL.

Jaiite onpeneneHne NOTOYHONW CUCTEMBI.

Kak BBIMIAIUT MaTepHalibHBIA OanaHC 3aKPBITOH CHCTEMBbI B KOTOPOH HECKONbKO (a3,
HECKOJIbKO KOMIIOHEHTOB U OTCYTCTBYET XMMHUYECKasl PEaKIIMsl.

Uro sBaseTCS BBIPAXKEHHUEM 3aKOHA COXPAHEHHUS Ui CUCTEMBI, B KOTOPOW OCYIIECTBIIS-
€TCsl XUMUYECKast peaKLus?

Kakumu noTokamu OnuchIBa€TCs OTKPBITasi XUMUKO-TEXHOJIOTHYECKas cucTema’?

Kakue xapakTepucTUKU OTOKOB MOTYT OBITh?

KakoB Bun ypaBHenus Jlamkeinepa?

Kaxk na3piBaeTcs epBbiid uieH ypaBHeHus Jlamkeriepa?

Kaxk na3biBaetcst BTopoil uiieH ypaBHeHus Jlamkernnepa?

. Kak Ha3piBaeTcst TpeTuii uieH ypaBHenus Jlamkemiepa?
. Koraa Heo6xomMo Hanuure 4eTBEpPTOro ujieHa ypaBHeHus Jlamkeniepa?
. B 4em 0co0eHHOCTh COCTaBIIEHHS MaTEpHUaIbLHOTO M TEIJIOBOIO OallaHCOB 3aKPBITOM

XTC?

B 4yem 0ocoOeHHOCTH COCTaBIEHHUS MATEPUAIBHOIO M TEIJIOBOrO OalaHCOB OTKPBITOMN
XTC?

®opmbl BeipaxkeHus: 6anancoB XTC?

Ecnu cucrema 3akpeiTasi, TO B ypaBHEeHUHU [laMKeiepa OTCyTCTBYET:

Ecnu cuctema rereporenHasi, To B ypaBHeHUH JlaMkeriepa 00s3aTeabHO MIPUCYTCTBYET:
CaolicTBa IEPUOANUYECKOTO MpoIiecca:

CBoiicTBa HENMPEPHIBHOIO IIpoOIIECCa:

Ilepnonnueckuil mpouece — 31o:

HenpepriBHbI mIporiecc — 3T0:

Karainu3 B XxuMHYeCKoO#l TEXHOJIOTUM.

CoNoOAWNE

[EEN
o

11.
12.
13.

14.

Yro Takoe karanu3?

Kakum ObIBaeT kaTtaau3 1o MeXaHu3My JeHcTBUs?

YTo Takoe MOJIOKUTEIbHBIN KaTalInu3?

Uro Takoe oTpuLIaTeNbHbIN KaTalin3?

ITo kakoit popmyIie pacCUUTHIBAETCS AKTUBHOCTD KaTajnzaropa?

Urto Takoe oTpaBiIsieMOCTh KaTaauzaropa?

Yro 570!

B uem nprunHa HEpaBHOJOCTYITHOCTH OBEPXHOCTH 3€pHA TBEPAOIO Karajau3aTopa?
KakoBa nociiej0BaTenpHOCTb CTaJIM FETEPOreHHOro Karanusa’?

. Kak yBenuuuth ckopocth BHelIHeH nuddy3nn Kk MOBEpXHOCTU 3€pHA TBEPIOro KaTalu-

3aropa?

IIpu ocyniecTBIEHUN YHAOTEPMUYECKON PEAKIUN YBEIMYECHHUE TEMIIEPATypPhl IPUBEIET:
ITpu ocymiecTBIEHNN PK30TEPMHUUECKON PEAKIIMK YBEIINYEHUE TEMIIEPATyphl IPUBENET:
Kaxk Ha3bIBaeTCs 3aBUCUMOCTD BBIXOAA MPOAYKTa OT TEMIIEPATYPHI JUIsl K30TEPMHUUECKON
KaTaJIUTHYECKON peakuun?

Kak Ha3bIBaeTcsi crmoco® OCyIIECTBIIEHUS Mpolecca MO JIMHUM ONTHUMAJIbHBIX TeMIlepa-

Typ:

M/@{xonogmnwa

T1 T, ?‘2 JL Tos }3 Tos

| | 17| ——> Toux=T4

s
9

Tzam (Dll d)zl



14. Kak Ha3pIBaeTcs crocod OCYHICCTBJICHHUA IIpOoLECCa IO JIMHHUK OIITHMAJIBbHBIX TEMIICpA-

TYyp:

~

<

XON0ANNbHUK

[
—

T_?G)f(

@,

0]

OF]

474'

15. Kak Ha3bpIBaeTcsi criocod OCYIIECTBICHHS TpoIllecca MO JIMHUU ONTHMAIBHBIX TeMIIepa-

TYyp:

SR

v

PeakTopbl XMMHYeCKHX MPOU3BO/ICTB.

1. Yto Takoe XapaKTepUCTUIECKOE YpaBHEHUE peakTopa?
2. Kaxoii aTo peakTop?

Co
g Xa L t
Ck T

3. Kakoii 3T0 peakTop?

dUr

Cx

T1

T2
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/

4. Kakoii 310 peaktop?

Co %

Ck

5. Beibepure xapaKTepHCTqucxoe ypaBHeHHe peakTopa MepUOANIECKOrO ACHCTBUSL:
— Us C, X
T= =C J. B) = - X
v, a)R B Vg
6. BoiOepure XapakTepHCTHYECKOE YpPaBHEHHE PEAKTOpa HENPEPHIBHOTO JICHCTBHS Hieallb-
HOIo BI)ITeCHeHI/Iﬂ'

a) T=

U C, X
_C C . T = R:— 0 .
2t vaR’ o 7= J‘Va)R +B) B V.og '

7. BpiGepute XapakTepUCTUUYECKOE YpPaBHEHHE PEAaKTOpa HEMPEPBHIBHOTO JEHCTBUS HJICANb-
HOTO CMEIICHUSI:

— U td - U C, X
a) T= C J.Va) ) T:_R:COJ._. B) T = R ___ 0
R 0

8. Uro 310 Takoe:

9. Kakoii kpuTepuii UCTIONIB3yeTCs TIPU OTMPEICTICHUN CT: U MPUOMKEHHS PEaIbHOTO XH-
MHUYECKOTO PEAKTOPA K TOM UM UHOM MOJEIN UIAEATBHOIO:

A) Re—Kpurepuii PeitHonb/ca;
Nu — kputepuii Hyccenbra;
Bo — xkpurepuii boneHumreiina.

10. KakoBa 11e11p MacITabMpoBaHus XUMUYECKUX PEaKTOPOB?
11. Ha3oBuTe 1o NopsiAKy Cleayrolre KpUTeprun XUMUYECKOT0 MO 100us:

T - T - . w12 “AH - . -AH -12
Vi @g | _7i-@g v _ Aa,: Vi g - Jla,: g - AH I=ﬂa3, Vi og -AH -1
V.C B-C J-C V T-p-C, A-T

12. Kakune 13 mpeicTaBICHHBIX PEAKTOPOB MOXHO OTHECTH K PEaKTOPOM CMETIICHHUSI:

= /Ma,
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Hexadsie
L bewecmba

dq

Puc.4.2. Peaxrop ¢ mpomneuiepHoii Puc. 4.3. Peaxtop ¢ Puc.4.4. Ycranoska co crpyiiHo-
MeIIANKOM’: 1 — san; 2 — mewaika; [THEBMATHYECKUM I1EPEMEILIUBAHUEM. LYPKYJIALMOHHBIM CMEILIEHHEM:
3 — soosnas pybawka. 1 - 6apbomep; 1 — peakmop cmpyiino-sicekmopho2o cmewenus;

2 — 6bIX00 6030YXa U 3a2Py3Ka 2 — npuémnux; 3 — men1ooGMenHuK.

JHcuokocmu; 3 — 861800 NPOOYKMa

Haepermas
1 f Goda 2
Hexodnete 2 — - - -

———

DEQZEHITIb! >
Q KoHeyrblre
J nIpOGYA T

A xonodnaa
boda

Puc. 4.5. Cxema TpyOHOro peakropa Tuna Tpyba B TpyOe:
1 — euympennsin mpyoa; 2 — enewnss mpyoa, 3 — koreno

IpuMepsl TeM NPAKTHYECKUX 3aHATHI (TeKYIIHil KOHTPOJIb)
Pacuer koHLeHTpauuii pacTBOPOB.

1.AKKYMYJISTOPHYIO KHCJIOTY, cojepamyto 92% cepHoil KUCIOTHI, Hal0 pa30aBUTh BO-
1ot 1o koHteHTparuu 28%. CkoJIbKo Ha/lo B3sATh BOAbl Ha 100 Kr HCXOTHOM KUCTOTHI ?
Pa30aBiieHne n cMemIMBaHHue PacCTBOPOB.

1.Haiitu konmuyectBo Bozbl A pazbasienus 10 kr 25%-ro pacTBopa HATPUEBOM CETUTPHI
1o 10%-ro pacTtBopa.

2.B xakux xonmuuecTBax cienyer cmemath 40%-it u 25%-i pacTBOpbl aMMHAaYHOM CENUT-
pbl, 4T005bI OyuuTh 10 T 30%-r0 pacTBOpa.

Pacuyersl o xummuyeckoi popmysie U XMMHUYECKON peaKIuH.

1.CunbpBUHHAT TIpeNcTaBisieT co00il cMech XJIOPUIOB Kallus U HAaTpus. AHAlIW30M yCTa-
HOBJIEHO, 4TO 0Opa3err coaepKuT 15% kamus. CKOJIBKO MPOIIEHTOB XJIOPUAA KA CONEPHKUTCS
B JAHHOM oOpa3sie?

IIpuMepsI TeCTOBBIX 3a1aHUM:

1. Texnomorus 310
a) COBOKYITHOCTb METOJIOB U HHCTPYMEHTOB JUIsl IOCTHIKEHUS JKEIaeMOro pe3ysbTara.
0) COBOKYITHOCTh METOJIOB M HHCTPYMEHTOB JIJISl IOCTHIKEHUS JKEJTAeMOT0 pe3ylibTaTa ¢ y4eTOM
HKOHOMHUYECKON APPEKTUBHOCTH.
B) COBOKYITHOCTh METOJIOB M HHCTPYMEHTOB JIJISl IOCTHIKEHHS JKEJIaeMOT0 pe3yIbTaTa ¢ yIeTOM
HKOHOMHUECKOU, IKOJIOTHYECKON M COLMaIbHOM 3()(heKTUBHOCTH.

2. Xumuyeckas KHHETHKA
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a) paznen GU3MYECKON XMMHH, U3YYAIOIIHA 3aKOHOMEPHOCTH MPOTEKAHHUS XUMUYECKUX peak-
U BO BPEMEHH, 3aBUCHUMOCTH ITUX 3aKOHOMEPHOCTEH OT BHEIIHUX YCIIOBHH, a TaKke Mexa-
HU3MBbI XUMUYECKUX MTPEBPAILICHUM.

0) ) paznen pU3NYECKON XUMHUH, U3YYAIOIIUN 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUYECKIX peak-
LW BO BPEMEHH.

B) paznen pU3ndeckoi XUMHUH, U3YUAIOIIUNA MEXaHU3Mbl XUMUUYECKUX MPEBPALLICHUM.

3. XuMHUYECKOe paBHOBECHE
a) COCTOSIHME XMMHUYECKOTro, 0OpaTUMOTO MpoLecca, P KOTOPOM CKOPOCTh MPSMON peaKInu
paBHa CKOpPOCTH 0OpaTHON peakiuu. J[ist cucremMsl, HaxoAsIIecs B XMMUYECKOM PaBHOBECHH,
KOHLEHTPALlUU PEAareHTOB, TEMIIEpaTypa W JApPyrue napaMmerpbl CUCTEMbl HE U3MEHSIOTCS CO
BpPEMEHEM.
0) coCcTOsIHME XUMHUYECKOro, 00paTuMOro mporecca, Mpu KOTOPOM CKOPOCTh HPSIMOU peaxifu
paBHA CKOPOCTU OOpaTHOM peaKkIuH.
B) COCTOSIHUE XMMHUYECKOI0 MpoIiecca, IPU KOTOPOM CKOPOCTh MPSMON peaklUy HE paBHA CKO-
pOCTH 0OpaTHO peakLyH.

4, Bbiok cxema
a) Cxema B KOTOpPO# OTpakeHa H(PHOPMAIUSA O B3aMMOCBS3M MEXKIy allliapaTaMi, MOCIea0Ba-
TEJILHOCTBIO OCYIIECTBIICHHSI ONEpaluii, TaHHBIX O THUIIAaX allapaToB, COCTaBE MATEPHAIbHBIX
IIOTOKOB
0) CxeMa B KOTOpOU OTpakeHa M(HOpPMAIMs O B3aUMOCBSI3U MEX]Iy alllapaTaMmu, MoclIea0Ba-
TEIHHOCTBHIO OCYIICCTBIICHUS OTIepaIuit

5. McxonaHble BemecTBa
a) 9TO MaTepHaJIbl, BBOJAUMBIC B MPOIIECC, HAJl KOTOPHIM COBEPIIAIOT TEXHOJIOTHYECKHE OTepa-
MU U KOTOPBIE IPETEPIICBAIOT XMMUYECKHE MTPEBPAILICHUSI BXO/I€ TIpoIIecca.
0) criocoOCTBYIOT OCYIIECTBICHHUIO MPOLIECCa, HAPUMED, KaTaTu3aTOPhI.
B) MPOJYKT, HE BBIXOSAIIMN U3 Cepbl IPOU3BOJICTBA U YIACTBYIOIINHN B NaTbHEUIINX CTAIHSIX.

6. Karammzarop
a) XUMHUYECKOE BEIIECTBO, YCKOPSIOIIEE PEAKIMI0, HO HE PaCXOIyIOIeecs B MPOIECCe PEaKIIUU.
0) XMMHUYECKOE BEIIECTBO, YCKOPSIOIIEE PEAKITUIO.
B) XUMHUYECKOE BEIIECTBO, HE PACXOIYIOIIEecs B MPOIIECCE PEaKIIUU.

7. CepHas KHucIoTa
a) HEOpPraHUIeCKOe BEIIECTBO, CHITbHASI IBYXOCHOBHASI KUCJIOTA, OTBEYAIOMIAS BHICIICH CTEIICHU
okucieHus cepbl (+6). [Ipu 0OBIYHBIX YCIIOBUSX KOHIICHTPHPOBAHHAS CEpHas KUCIOTa — Tsi-
kEmasi MacIISTHUCTAs JKUIKOCTh Oe3 IBeTa M 3araxa, ¢ CHIBHOKHCIBIM «MEIHBIM» BKycOM. B
TEXHHUKE CEPHOM KHCIOTON HAa3bIBAIOT €€ CMECH KakK C BOJIOH, TaK U C CEPHBIM aHTHAPHUIIOM.
B) HEOPraHUYECKOE BEIECTBO, cabasi IBYXOCHOBHAS KUCIIOTA, OTBEYAIONIAsi CTETICHN OKHCIIe-
HUsE cepbl (+4).

8. MoHoruapaT cepHOil KHCIOTHI
a) cootHomrenne SOz : HO > 1
0) cootnomenue SOz : HO< 1
B) cootHomenune SOz : HO =1

9. Ammmak
a) OMHapHOE HEOPraHWYECKOe XUMHUECKOE COESMHEHNE a30Ta U BOJIOPOJIa
0) OMHapHOE HEOPraHMYECKOe XMMHUYECKOE COETUHEHHE a30Ta U BOJOPOJA, IPH HOPMAaJIbHBIX
YCIOBUAX — OECLIBETHBIN Ta3 ¢ Pe3KUM XapaKTEPHBIM 3aMaxOM.
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B) OMHapHOE HEOPTAaHUYECKOE XUMHUUYECKOE COSTUHEHUE a30Ta U BoAOpoa ¢ obmieit hopmynoit
NHs, mpu HOpMaTbHBIX YCIOBHIX — OECIIBETHBIN ra3 ¢ PE3KUM XapaKTEPHBIM 3aITaxOM.

10. XuMUKO-TEXHOJIOTHYECKHI TIPOIIecc
a) COBOKYITHOCTh OTIepaIliii MO3BOJISIOIMINX TOTYIUTH IEJIEBON MPOAYKT 3aIaHHOTO KOJIMYECTBA
Y Ka4eCTBa U3 UCXOJHOTO CHIPhS.
0) COBOKYITHOCTH OTIEPAIIHIA TTO3BOJISTFOIINX MOTYYHUTh [IEJICBOM MPOIYKT M3 TOTYIPOTYKTOB.
B) COBOKYITHOCTH OIEpaIfil MO3BOJIIOMIUX Pa3APOOUTh, KIaCCH(PHUIIMPOBATh U 000raTUTh HC-
XOJTHOE CHIPhE.

7.4. CoOTBeTCTBHE HIKAJIbI OLIEHOK W YPOBHEi c(hpopMUPOBAHHBIX KOMIIETEeHIIHIi

YposeHs chopmu-
POBaHHBIX KOMITE- OreHka [NosicHeHus
TEHIIUH

Teopernueckoe conep:KaHUe Kypca OCBOEHO IOJI-

HOCTBIO, BCE MPEAYCMOTPEHHBIE MPOrpaMMoi 0O0yueHus
y4eOHbIC 3a/IaHUSI BHITTOJTHEHBI.
OOyyaromuiicss Ccroco0eH OMUChIBaTh, MOHUMATh U
COIPOBOXKAATh TEXHOJOTMYECKUN MPOLIECC HAa BBICOKOM
Bricoknii OTJIMYHO ypoBHe. Ilocie ocBoeHHS MUCHUIUIMHBI CIIOCOOEH Ha
OTJIMYHOM YPOBHE OCYIIECTBIATH SKCIIEPUMEHTATbHBIN
KOHTPOJIb [0 UMEKIIUMCA METOAMKaM 3a IpoLeccamu
MOJITOTOBKH CHIPbE, IEPEPaAOOTKH CHIPhS, OCYIICCTBICHUS
XUMHUYECKHUX MPEBPALLCHUH U 32 IIPOLECCAMU pa3eiCHUs
CMECH KOHEUHBIX MTPOAYKTOB.

Teopernueckoe coiep:kaHue Kypca OCBOEHO MOJ-
HOCTbBIO, BCE NPEAYCMOTPEHHBIE MPOrpaMMoi OO0yuyeHus
yueOHbIC 3a/1aHUs BBIMIOJIHEHBI C HE3HAUYUTEIbHBIMHU 3a-
MEYaHUSIMH.

OO6yuatomuiics cnoco0eH ONUChIBaTh, IOHUMATh U
COIPOBOXKIAaTh TEXHOJOTMYECKUI MPOIECC HA XOPOIIEM
ypoBHe. Ilocine ocBoeHMs TUCIUIUIMHBI CIOCOOEH Ha XO-
pollIeM YpOBHE OCYLIECTBISITh AKCIEPUMEHTAJIbHBIN
KOHTPOJIb 110 MMEIOUIMMCS METOAMKaM 3a IpolLieccaMu
MOJITOTOBKHU ChIPbE, NEPEPAOOTKU ChIPbs, OCYIIECTBICHUS
XMMHMUYECKUX IPEBPAIICHNUN U 3a NIPOLIECCAMU Pa3elICHUs
CMECH KOHEYHBIX IPOAYKTOB.

bazoBbIii XOpOouIo

TeopeTnueckoe coiepKaHUE Kypca OCBOCHO 4a-
CTUYHO, OOJIBITUHCTBO MPEIYCMOTPEHHBIX MPOTPaMMON
o0ydeHus yueOHBIX 3aJJaHHI BBIIIOJIHEHO, B HUX UMEIOTCS
YIIOBJIETBOPH- | OLINOKH.

TEIIbHO OOyyaromuiicst ciabo MOHUMAET TEXHOJIOTHUECKUN
nporiecc. [lociie ocBoeHMS MUCIUILIMHEI ¢l1a00 croco0eH
Ha DKCIEPUMEHTAIbHBIA KOHTPOJb TIO0 HMEIOIIUMCS
METOIUKAM.

[Toporossiii

Teoperudeckoe coxep:kaHue Kypca HE OCBOEHO,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX TPOrpaMMOi 00ydeHHs
HEYJIOBJIETBO- | y4eOHBIX 3aJaHUi JIMOO HE BHINOJIHEHBI, OO colepKar

PUTENBHO rpyOble OUIMOKH; JTOMOJHUTENIbHAS CaMOCTOsITeNIbHAs pa-
00oTa HaJx MarepuaioM He IpHBelia K KaKkoMy-JInOo 3Ha-
YUTEJIbHOMY TOBBIIIEHUIO KAa4eCTBA BBINOJIHEHUS y4eo-

Huskuit
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VYposeHns chopmu-
POBaHHBIX KOMITE- Orenka INosicHeHus
TEHIIUH

HBIX 3aJaHuHN.

OOyuaromuiicss He CIoCOOEH MPUMEHSTh 3HAHUS
0 TEXHOJOTMYECKUX MPOLIECCax M OMNEpalUsiX; HECIOCO-
OCH K SKCIIEPUMEHTOB MPOBEICHUIO U aHAIU3Y IKCIIePH-
MEHTaIbHBIX JAHHBIX.

8. MeToauuecKkue YKazaHus AJis CaMOCTOSITEIbLHOM p360TLI oﬁyqamumxcsl

CamocTtosTenpHas padboTa CIOCOOCTBYET 3aKpEIJICHHIO HABBIKOB PAa0OTHI ¢ yueOHOU H
HAYYHOH JTUTEPaTypOil, OCMBICIICHHIO U 3aKPETUICHHIO TEOPETHYECKOTO MaTepHraia 1o Kypcy.
CamocrosTenbHas paboTa BBITOTHSIETCS BO BHEAYIUTOPHOE (ayAUTOPHOE) BpeMs IO 3a/1a-
HUIO M NP METOJMYECKOM PYKOBOJICTBE MpENojaBareisi, HoO 0e3 ero HemoCPEICTBEHHOTO y4a-
cTus (MPU YaCTUYHOM HETMOCPEACTBEHHOM YYaCTHH IMPENOJaBaTeNsl, OCTABIISIFOIIEM BEIYIIYIO
POJIb B KOHTPOJIE 32 pabOTO# CTYJICHTOB).
Dopmvl camocmosmenvrou pabomul 6akanaBpoB pazHooOpa3Hbl. OHU BKIIIOYAIOT B CEOS:

- 3HaKOMCTBO C M3YyYCHMEM M CHUCTEMaTH3alUI0 OQHUIMATIbHBIX T'OCYAapCTBEHHBIX
JIOKYMEHTOB: 3aKOHOB, IIOCTAHOBJICHUH, YKa30B, HOPMaTUBHO-UHCTPYKIMOHHBIX U CIPaBOYHBIX
MaTepHajioB C UCMOJIb30BaHUEM HH(OPMAIMOHHO-TIOUCKOBBIX cucteM «KoucynbranT Ilmrocy,
«["apanT», rodaneHOM cetu «MHTEpHET»

- U3ydyeHHe yueOHOW, HaydyHOM ¥ METOAMYECKOW IJUTepaTypbl, MaTepuaioB
NEPUOANYECKUX U3IaHUI C TPUBIICUEHHEM SJIEKTPOHHBIX CPEICTB OPHUIUAIBLHON, CTATUCTHYECKOM,
NEPUOANYECKOMN U HayYHOH UH(pOpMaLIUY.

B mpouiecce u3yuenus aucuuminHbl «O01as XuMu4yeckasi TEXHOJIOTHsD) HapaBICHUS
18.03.01 «Xumuueckasi TEXHOJOTHS» OCHOBHbIMU 8UOAMU CAMOCHOSIMENbHOU padombl SBIIS-
I0TCS:

O MOATOTOBKA K ayJAMTOPHBIM 3aHATUSM (JIEKUUSIM, MPAKTUUYECKUM U jaboparop-
HBIM 3aHATHSIM) U BBIIIOJHEHUE COOTBETCTBYIOIIMX 3a/1aHUI;

O caMOCTOATENIbHAsT paboTa HaJ OTACIbHBIMA TEMaMU y4e€OHOUN JUCIMIUIUHEBI B CO-
OTBETCTBHHU C y4EOHO-TEMATUUECKUM TUIAHOM;

O BBIMIOJTHEHUE TECTOBBIX 3a/IaHUM;

O MOJArOTOBKA K DK3aMEHY.

CaMocCTOSATENbHOE BBINOJHEHUE MeCcmoeblX 3a0anuti TI0 BCEM pas3ziesiaM JUCHHILUINHBI
copmupoBansl B ponze oreHouHbIX cpeacts (POC)
JlaHHBIE TECTHI MOTYT HCIOJIB30BATHCS:

— OakanaBpamH IIpH MOJTOTOBKE K 9K3aMeHY B opMe CaMOIIPOBEPKH 3HAHUM;

—  IpernojaaBaTesiMU i IPOBEPKU 3HAHUH B KauecTBE (POPMBbI POMEKYTOUHOTO KOH-
TpOJIs Ha TAOOPAaTOPHBIX U JIGKLIMOHHBIX 3aHATHSAX;

— Ui IPOBEPKU OCTATOYHBIX 3HaHUHN OAaKalaBpOB, U3YUMBIINX JAHHBIN KypC.

TecroBble 3agaHusl pacCUUTaHbl HAa CaMOCTOSITENBbHYIO pPaboTy 0€3 HCIOIb30BaHUS
BCIIOMOT'aTeNIbHBIX MaTepuaoB. To ecTh NP UX BBINOJIHEHUH HE CIIEAYET MOIb30BaThCsl yUeOHOM U
JPYTMMU BHJIaMU JIUTEPATYPBI.

JInst BBINOMTHEHUSI TECTOBOTO 3aJ[aHusl, MPEXIE BCEro, CIEAYeT BHUMATEIbHO IMPOYUTATH
NOCTaBJIEHHBIM Bomnpoc. [locie o3HakoMIIEHHMs C BONPOCOM CIENyeT MPUCTYNaTh K MPOYTEHHIO
npeaaraéMpIXx BapHaHTOB OoTBeTa. HeoOXoauMo mpounTaTh BCe BapUaHTHI U B KadeCcTBE OTBETA
criestyeT BeIOpaTh nHieKe (OyKBeHHOE 0003HAYEHHE), COOTBETCTBYIOIINI MPAaBUILHOMY OTBETY.

Ha BbimonHeHune Tecta OTBOAUTCS OrpaHudyeHHoe Bpems. OHO MOXKET BapbUpOBAThCs B
3aBUCUMOCTH OT YPOBHS TECTHUPYEMBIX, CIOXKHOCTM MU oObema Tecta. Kak mpaBuio, Bpems
BBITIOJTHEHHS TECTOBOTO 3aJ[aHUsI ompeiersiercst n3 pacdyera 40 ceKyH/ Ha OTUH BOIIPOC.
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ConeprxaHue TECTOB IO TUCIHUITIMHE OPUEHTUPOBAHO Ha MOJTOTOBKY OakaiaBpoB IO OC-
HOBHBIM BOIIPOCAM Kypca. YPOBEHb BBIIIOJIHEHHUS TE€CTa MO3BOJSET MPENoAaBaTesiM CYAUTh O
X0JIe CaMOCTOSITEIIbHON PabOThl 0aKaIaBpOB B MEKCECCHOHHBIN MEPHO M O CTENICHH UX MOJrO-
TOBKHU K 9K3aMEHY.

9. llepeyeHb HHGOPMANMOHHBIX TEXHOJIOTHIA, HCIOJIb3YeMbIX
MPHU OCYLIECTBJICHNH 00Pa30BaTEJIbHOI0 MPOLECca MO AUCIHUIINHE

[Tpumenenne 1MQPOBHIX TEXHOJOTHH B paMKax IMPErojaBaHUs IUCLHUIUIMHBI MPEo-
CTaBJISIET PACIIMPEHHbIE BO3MOXKHOCTU MO OpraHU3aluu y4eOHbIX 3aHATUN B yCIOBHSIX LU]pO-
BU3AIMU 00Pa30BaHM U MO3BOJIAET CHOPMHUPOBATH Y O0YUYAIOIINXCSI HABBIKM MPUMEHEHHS U -
POBBIX CEPBUCOB U MHCTPYMEHTOB B MOBCEAHEBHOW >KM3HU U MPOGECCHOHAIBHOU AeATeIbHO-
CTH,.

Jliia peanu3anuy 3TON 1IN B paMKax W3Y4YeHUS AUCLUUIUIMHBI MOTYT MPUMEHSTHCS Clie-
I[YIOH_II/IG U POBBIE HHCTPYMEHTHI U CEPBUCHI:

JUISI  KOMMYHMKallMK ¢ OOyYarolmuMHUCS: VK  Meccenmxkep
(https: //vk me/app?mt_click_id=mt-v7eix5-1660908314-1651141140) — mecceHmKep, pacrpo-
cTpansercs no aunen3un FreeWare;

- JUIS  TUIAHUPOBAHUS AyJUTOPHBIX W  BHEAYJUTOPHBIX Meponpustuid: SH-
nekc.Kanenmaps (https://calendar.yandex.ru/) — onmaiiH kajaeHIapb-IUIaHED, PACIPOCTPAHAETCS
no suueH3uu ShareWare

- JUIsl COBMECTHOTO HCHOJb30BaHus (ainos: SAnpexc./[uck — cepBuc uis XpaHeHUS U
COBMECTHOTO HCIOJIB30BaHUS JIOKYMEHTOB, PACIpPOCTPAaHSAETCS MO JIMIEH3UH trialware u
@O6nako (https://cloud.mail.ru/) — cepBuc s coznanusi, XpaHEHUS U COBMECTHOTO HCIIOJIb30-
BaHU (PaliJIoB, pacpoCTpaHsAeTCs 10 JTUIeH3uH trialware;

- Ul OpraHu3alliy yIaJCHHOW CBA3M W BUaeokoHpepenmwmii: Mirapolis — cucrema s
OpraHM3ali KOJIJIEKTUBHON pabOThl U OHJIAH-BCTPEY, pACIpPOCTPAHIETCS 10 MPOIPUETAPHON
munersun U Sungekc. Tenemoct (https://telemost.yandex.ru/ ) — cepBHUC i BHICO3BOHKOB, pac-
npoctpausiercs o juieH3un ShareWare.

JUis yCHelHoro OBJa/IeHUsl TUCLMITIMHON MCIONIB3YIOTCS ClEAYIoUMe UHPOPMALMOH-
HBIE TEXHOJIOTUU OOYUCHHUSI:

e [lpu mpoBeneHHWH NEKIHI HCIONB3YIOTCS MPE3EHTAIMU MaTepuaia B MporpaMme
Microsoft Office (PowerPoint), Bbixom Ha npodeccHOHaIbHBIC CANTHI, HCIOIb30BAHHE
BUIEOMATEPHUAJIOB PA3TUYHBIX HHTEPHET-PECYPCOB.

* [lpakTudeckue 3aHATHE MO JUCIUIUIMHE TIPOBOISTCS C HEOOXOUMOTO METOINIECKOTO
Mmarepuaia (METOAMYECKUE YKa3aHUsl, CIPAaBOYHUKN, HOPMATUBBI U T.11.)

e JlabopaTropHble 3aHATUS MO JUCHMIUIMHE TPOBOAATCS B CIEHUATU3UPOBAHHON
yueOHOI ayIuTOpun — J1a00paTOpUn peKyrepary ra3oBbIX BHIOPOCOB.

JIaGopaTopHble 3aHATHUS 10 JAUCLUILIMHE MPOBOAATCS C UCHOJIb30BaHUE PA3IMYHOIO Jia-
OGopaTopHOro 00OpyAOBaHUS, a TAKXKE HA JTAOOPATOPHBIX CTEHAaX-ycTaHOBKaX. Ha 3ansTun 00y-
YAOLIUICS 3HAKOMUTCS € (U3UKO-XMMHUYECKMMHM METOAAMU aHaln3a 00BEKTOB OKpY’Karomien
cpenbl, paboTOM U YCTPOWCTBOM IIBLJIE TAa300YMUCTHOTO O0OPYAOBaHUS U MIPUOOPOB, UCIIOIb3Ye-
MBIX TPU HCCIEIOBAHUU OOBEKTOB OKPYXKAIOIIEH CPeabl, yYUTCS TOTOBUTH CTaHIAPTHHIE pac-
TBOPBI, CTPOUTDH KaTMOPOBOYHBIE I'paUKH U T.1I.

JlJiss TUCTaHIIMOHHOW MOAEPKKH TUCIUTUIMHBI HCIIONB3YeTCs CUCTEMa yIpaBJIeHHs 00-
pazoBarenbHBIM KOHTEeHTOM Moodle. [[ns paboThl B 1aHHOW cucTeMe Bce 00ydJaronuecs Ha mep-
BOM Kypce TONy4YaloT WHIUBUIYyaTbHbIC JJOTHH U MapoJjb 1 BXOAA B CUCTEMY, B KOTOPOM pa3-
METIAIOTCS : MporpaMMa JUCHUILTAHBI, MaTEPUAIBI ISl JIEKIIMOHHBIX ¥ MHBIX BUIOB 3aHSTHH ,
3aJJaHusl, KOHTPOJIbHbBIE BOIPOCHI.

B mpomecce wu3ydeHHWs IUCHMIUIMHBI YYEOHBIMH IIETSIMH  SIBIISTIOTCS TIEPBUYHOE
BOCTIpHATHE Yy4eOHOW HWHGPOpPMAlMM O TEOPETHYECKUX OCHOBAaX W TMPHUHIMIAX paboThl ¢
JOKYMEHTaMH (KapThl, TUTAHBI, CXEMBI, PETJIAMEHTHI), €€ YCBOCHHE, 3allOMHHAHHE, a TaKXkKe
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CTPYKTYpUPOBAaHHME TIONYyYEHHBIX 3HAHUM W  pa3BUTHE HWHTEIUICKTYAIbHBIX  yYMEHHUH,
OpUEHTUPOBAHHBIX Ha CIOCOOBI JEATENILHOCTH PENpOAYKTUBHOTO Xapakrtepa. IlocpeactBom
WCIIOJIb30BaHUSI 3TUX WHTEIUICKTYaJIbHBIX YMEHUH JTOCTHTAIOTCS Y3HAaBaHUE paHee YCBOCHHOTO
MaTepuaia B HOBbIX CUTYallUAX, IPUMEHEHHE a0CTPAKTHOTO 3HAHUSI B KOHKPETHBIX CUTYAIIHSIX.
JUIst TOCTYXKEHUS 3THUX 1EJIe MCTOIB3YIOTCS B OCHOBHOM TpPAIUIIMOHHBIE WH(pOpMa-
THUBHO-PA3BUBAIOIINE TEXHOJIOTHH O0YUYEHHS C YUIETOM PAa3IMYHOTO COUETAaHUs MAaCCUBHBIX (OpM
(7exmusi, 1abopaTOPHOE M MPAKTHUECKOE 3aHATHE, KOHCYJIbTALMS, CAMOCTOSTeNIbHAS paboTa) u
PENpPOAYKTUBHBIX METOAO0B 00y4yeHHs (IIOBECTBOBATEIbHOE M3JIOKEHUE yueOHOM MH(pOpMAIIH,
O0BSICHUTENBHO-WTIOCTPATUBHOE M3JIOKEHHE) U JTa00paTOPHO-TIPAKTHYECKUX METOJ0B 00yde-
HUS (BBIIIOJIHEHHE KeWC-3a1aHuii).
YHuBepcuter 00ecredeH HEOOXOAWMBIM KOMIUIEKTOM JIMIEH3MOHHOTO IMPOTrPAMMHOTO
obecrieueHus:
— onepaunonnas cucrema Windows 7, License 49013351 YI'JITY Russia 2011-09-06,
OPEN 689759257ZE13009;
- onepannoHHas cucreMa Astra Linux Special Edition;
— nakeT npukiaagaeix nporpamm Office Professional Plus 2010, License 49013351 VI'JI-
TV Russia 2011-09-06, OPEN 68975925ZZE1309;
— MaKeT NpUKIaAHbIX porpamMm P7-Oduc.IIpodeccrnonanbHbIi;
— anTuBHpYycHas nporpamma Kaspersky Endpoint Security ans 6usneca — CtaHaapTHBIH
Russian Edition. 250-499 Node 1 year Educational Renewal License;
— omnepanuonnas cuctema Windows Server. KoHTpakT Ha yCayr# 1O MPEI0CTABICHUIO
JUIIEH3WH Ha MPaBO UCIIOJIB30BaTh KoMIlbioTepHOE oOecnieueHune Ne 067/9A ot 07.12.2020 rona,
— cuctema BuzeokoHpepenicsszu Mirapolis;
— cucteMa BugeokoHpepenicsszu [Ipyddmu;
— cucrema ympasienus: ooydyeaneM LMS Moodle — mporpammuoe obecrieueHue ¢ OTKpbI-
TBIM KOJIOM, pactpoctpansiercs no juiersun GNU Public License (rus);
— Opay3zep Yandex (https://yandex.ru/promo/browser/) — nporpammuoe obGecnedcHue
pacmpocTpaHseTcs MO IPOCTON (HEMCKITIOUUTEIHHON ) JINIIEH3UH.

10. Onucanmne MmaTepuaJibHO-TeXHHYECKOH 0a3bl, HEOOXOAUMOIi 1JI1 OCylIeCTBJICHUS
00pa30BaTeIbHOIO NMpoLecca M0 JUCHUIIIHHE

Peanuzanus yueOHOTo mpolriecca OCyIECTBISETCS B CHENMAIbHBIX YUEOHBIX ayIUTOPHIX
YHUBEPCUTETA ISl TIPOBEICHUSI 3aHSITHI JICKIIMOHHOTO THTIA, JTa0OpPaTOPHBIX 3aHSATHUH, TPYIIIO-
BbIX U MHJUBHIYaJbHBIX KOHCYJIbTAIMH, TEKYIEro KOHTPOJIS U MPOMEXYTOYHOM aTTeCTallUu.
Bce ayautopun yKOMIUIEKTOBaHbI CIEIMATM3UPOBAHHON MEOENbI0 U TEXHUYECKUMH CpeCTBa-
MU 00yuYeHMs, CIy)KaIlllUMHU JJIsl TIpeJICTaBleHus] yueOHON HH(popMayu OONbIIOH ayAUTOPHUH.
[Tpu HEOOXOTUMOCTH O0YyHArOITUMCS TPEJIAratoTCs HAOOPHI JEMOHCTPALIMOHHOTO 00O0pYyI0Ba-
HUS U y4eOHO-HATJISIHBIX TOcOo0uii, oOecreunBarolye TeMaTHUeCK1ue WILUTIOCTPALINU.

CamocTosrenbHas paboTa 00yJaromMXcsl BHIIOIHSAETCS B CHIEUAIN3UPOBAHHON ayAUTO-
puM, KoTopas o0opyJoBaHa yueOHOI MeOenbio, KOMIBIOTEPHOM TEXHHKOW C BO3MOXKHOCTBIO
noAKIIoueHus K ceT «IHTepHeT» U 00ecTieueHreM JOCTYIa B AJIEKTPOHHYIO0 HH(OPMAIMOHHO-
obpa3zoBatenbHyio cpeny YIJITY.

EcTth momemenue ayisg XpaHeHus U MPOPHIAKTUYECKOTO 00CTyXHUBaHUS yueOHOro 000-
pPYAOBaHMUSL.

TpeOoBaHusi K ayIUTOPUIM
HanmeHnoBanue crieualbHBIX TOMEIICHUN OCHAIIEHHOCTh CIIEHAIbHBIX TOMEIIEHUI
Y TIOMEIIEHHUH JJIsl CAMOCTOSATEIHHON pabOThI Y TIOMETIEHUH JIJIsl CAMOCTOSTEITLHOU PabOTHI

[ToMenieHne 1yis JTEKIMOHHBIX 3aHSTHIA, YuebHas aynutopus IJis1 IPOBEASHUS 3aHATHI JIEKIIN-

OHHOI'O THWIIA, 3aHATUH CEMMHApPCKOIO THUIIA, I'PYNIO-
TpYHOIoOBbIX W HWHAHWBUAYAJIBHBIX KOH- .,
BBIX W WHJUBUAYaJbHBIX KOHCYJbTALUM, TEKYIIETO

CyJbTallMK, TCKYHIEH W NPOMEXYTOY- | xouTpons M NpPOMEKYTOUHOM aTTECTALMM, OCHAIIEH-
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HOMU aTTEeCTallUH.

Hasl CTOJIAMH U CTYJIBSIMH.
[TepenocHsie:

-IEMOHCTPAIMOHHOE MYJIbTUMEIUHHOE 000pyI0BaHHE
(HOYTOYK, 3KpaH, MPOEKTOP);

- KOMIUIEKT 3J€KTPOHHBIX YI€OHO-HATJIAIHBIX MaTCpPH-
anoB (Tmpe3eHTaIMil) Ha (IICHI-HOCUTEISAX, obecnedn-
BAIOIIMX TEMATHUECKHE MILUTIOCTPALIUH.

[Tomemenne nnst J1abOPaTOPHBIX 3aHSI-
THH

YueOHas ayaAuTOpHs IS HPOBEICHUS 1a00PaTOPHBIX
3aHATH, OCHAILIEHHAs CJIETYIONIMM 000pyI0BaHHEM:
yueOHast 1ocKa, CTOJIbI JabopaTopHbIe — 6 MIT., Tabype-
TbI — 12 WT., cTON /U1 NpenojaBaTens — 1mT.;, CTya —
1 wT.; BEITSDKHBIE MIKa(bl — 2 IIT.; yCTAaHOBKA ISl HC-
CJIC/IOBAaHUSI IIpoLIecca YMIT4eHus BOJbI — 1 1IT.; ycTa-
HOBKa JUTs KaycTuuKanuu — 1 mrt.; peppaxToMeTp
RL-2 — 1 mT.; Becsl TexHUUeCKHe— 1 WT.; ycTaHOBKa
Cokcrera [UIsl 9KCTParupoBaHUsI U3 TBEPIBIX MaTepHa-
70B — 1 mIT.; ycTaHOBKA A1 OyMa)XHOH XpomarTorpa-
¢um — 1 1wT.; Becrl 1abopaTtopHbIe — | MIT.; CTEHA
OXpaHbl TpyAa U TEXHUKH 0€30MaCHOCTH.

[TomereHus Il CaMOCTOSATEIBHOM pa-
OOTEI

[Tomernenue a1 CaMOCTOSATENILHONW pabOThI 00ydYaro-
IIMXCS, OCHAIIEHHOE CTOJIAMU M CTYJbSIMH; KOMIIbIO-
TEPHON TEXHUKOU C BO3MOXKHOCTBIO TOIKIIOUEHHUS K
cetu «/HTepHET» M JOCTYNOM K 3JIEKTPOHHOM HH-
dhopmarroHHo#t 0Opa3oBatenbHoi cpeae YIJITY.

[Tomemenne mist XpaHEHUS M MPOQH-
JAKTHYECKOTO OOCTYXHBAaHUSA YI€OHOTO
o0opyoBaHus

PacxonHble MaTepualisl UIsI pEMOHTa M 00CTyKUBaHUS
TEXHUKH.
Mecra nu1st XpaHeHUsI 000PYIOBaHUS, XUMHKATOB.
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