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1. O01mue moj10KeHu s

Jucuuniauna «O0mas XuMu4eckasi TEXHOJIOTU» OTHOCHTCS K 0a30BOil yacTH, hopmu-
pyeMoil yuacTHUKaMu 00pa30BaTebHbIX OTHOLICHUH y4eOHOro IJ1aHa, BXOASILEro B COCTaB 00-
pa3oBaTenbHON TporpamMmel Beiciiero obpaszoBanus 18.03.01 — «Xumudeckass TEXHOJIOTHS
(mpodmiib — «llonydyenue u nepepadboTka MaTepuaioB Ha OCHOBE MPUPOTHBIX U CUHTETUYECKUX
MIOJIMMEPOBY).

HopmaTtuBHO-MeTOmMueckon 6a30i 11 pa3paboTku pabodeit mporpaMmbl y4eOHOM Jrc-
HUITHHBL «OQ01as XUMHYEeCKAs TEXHOJOTH» SIBIISIIOTCA:

e @enepanbHblii 3akoH «O0 oOpazoBanmu B Poccuiickoit ®@enepanuu», yTBEPKICHHBII
npuka3zoM MunoOpuayku P® Ne 273-03 ot 29.12.2012;

e [Ipuka3z MunoOpuayku Poccuu Ne 301 ot 05.04.2017 r. O6 yTBep>KIAeHUHU TOpsIIKA Op-
TaHW3alliu M OCYIIECTBJICHUs O0pa30BaTENbHON AEATEIBHOCTH MO 00pa3oBaTEIbHBIM
porpaMMam BbICIIET0 00pa3oBaHus — IporpaMmMam OakanaBpuara, IporpaMmMam CIenu-
anuTeTa, NporpaMMmaM MarucTpaTyphl.

o [Ipuka3 MunucrepcTBa Tpyaa u coruanbHoM 3amuThl Poccuiickoit @enepanunn ot 7 ceH-
Ts0pst 2015 1. N 5948 «O0 yrBepkaeHuu mnpodeccuoHaabHoro cranaapra - 26.005
«CrenuanucT o MpOUu3BOJCTBY HAHOCTPYKTYPUPOBAHHBIX MOJMMEPHBIX MAaTEPUAIOBY.

o IIpuka3 MunucrepcrBa Tpyaa u couuanbHou 3amuTel Poccuiickon @enepanun ot 7
ceHTs10ps 2015 r. N 5921 «O06 yTBepxkaeHuu npodeccruoHanbHoro cranaapra - Crenuna-
JIUCT IO MPOU3BOJICTBY BOJOKHUCTHIX HAHOCTPYKTYPUPOBAHHBIX KOMIIO3UIIMOHHBIX Ma-
TEPHUAIIOBY.

e [lpuka3 MunucrtepcTBa Tpyaa ¥ couHaibHOW 3amuThl Poccuiickont ®@enepanuu ot 24
despains 2015 r. N 1108 «O6 yTBepxkaeHnn mpodhecCHoHaIbHOro cTanaapra - Muxenep-
TEXHOJIOT LIeJUTI0JI03HO-0yMa)kKHOTO IIPOU3BOICTBAY.

o IIpuka3 munucrepctBa roctunnu Poccuiickoit @enepanuu ot 18 aBrycra 2014 rona, pe-
ructpaiioHHbld N 33628 «CrnenuaiucT mo BHEIPEHUIO U YIPABICHUIO MPOU3BOJICTBOM
MOJIMMEPHBIX HAHOCTPYKTYPUPOBAHHBIX IJIEHOK.

e @enepanbHbI TOCYIAPCTBEHHBI 00pPa30BATENbHBIA CTAHIAPT BBHICIIETO OOpPa30BaHUS
(®I'OC BO) no nanpasienuto noarotoBku 18.03.01 «Xumuueckas TexHomorus» (ypo-
BEHb 0akanaBpuar), yTBEp:KJI€HHBIN Npruka3oM MuHuctepcTBa oOpa3zoBanus 1 Hayku PD
Ne922 ot 7 aBrycra 2020 r.;

e VYyeOHble maHbl 00pa30BaTENbHOM MPOTrpaMMbI BBICIIETO 0Opa30BaHUs HampaBiICHUS
18.03.01 - Xumnueckas TexHoaorus (mpoduis - [lonydenue u nepepaboTka MaTepuanoB
Ha OCHOBE IPHUPOJHBIX U CHUHTETHYECKHUX MOJUMEPOB), MOJArOTOBKM OakanaBpoB MO OY-
HOU M 3a04HON Gopmam oOyuyeHus, o100peHHbIH YueHsiM coBeToM YIJITY (mpoTtokon
Neo8 ot 27.08.2020) u yrBepxaeHHsbIin pekropom YIJITY (27.08.2020).

O6yuenne mo obOpazoBatenbHOl 18.03.01 — «Xumudeckas TexHomorus» (mpoduib —
«Ilonyyenue u mnepepaboTka MaTepuanoB Ha OCHOBE MPUPOJIHBIX M CHHTETHUYECKUX IOJUMeE-
POB») OCYILIECTBIISIETCS HAa PYCCKOM SI3BIKE.

2. IlepeyeHb NJIAHUPYEMBIX pPe3yJbTATOB 00y4eHUsI N0 AUCHHIIINHE, COOTHECEHHBIX € MJa-
HHPYeMbIMH pe3yJIbTATAMHU O0CBOEHHS 00pa30BaTe/IbHON NPOrpaMMbl

[TnanupyeMbIMU pe3ynbTaTaMu OOy4YeHUS MO JUCHUUIUIMHE SBISIOTCA 3HAHUSA, YMEHUS,
BJIAJICHUSI U/UJIM OMBIT IEATEIIEHOCTH, XapaKTEPU3YIOIIHE HTAIbl/ypOBHI (POPMHUPOBAHUS KOMIIE-
TEeHIUH 1 oOecreynBarofe JOCTHKEHHE TUIaHUPYEMbIX Pe3yJbTaTOB OCBOECHHUS 00pa3oBaTelb-
HOW NPOrpaMMBbI B IIEJIOM.

Lleab ocBOeHMS AUCHMILUIMHBI — OCBOCHHE OCHOBHBIX XMMHUYECKHUX MPOU3BOJICTB KaK XHU-
MHUKO-TE€XHOJIOTHYECKUX CHCTEM, OBJIAZICHHE METOJaMH XUMHYECKOW TEXHOJIOTMH, NMpHOoOpeTe-
HUE HABBIKOB HCIOJb30BaHUS TEXHUUYECKHUX PACUETOB, 3HAKOMCTBO C XMMHUYECKUM IPOU3BOJ-



CTBOM KaK CJIO)KHOW XMMMKO-TEXHOJOTHYECKONW CUCTEMOM, pacCCMOTpEHHE 00X MpodieM aHa-
JM3a U CUHTE3a XUMUYECKUX ITPOU3BOCTB.
3agauu AMCHMILINHBI:
— o01ee 3HaKOMCTBO € XUMHUYECKUM ITPOU3BOACTBOM, €r0 CTPYKTYPON M KOMIOHEHTAMH;
— U3Yy4YEHHE OCHOB XMMMUECKHUX MPOLIECCOB U XUMUYECKUX PEAKTOPOB,;
— OCBOEHHE OOIIMX METOJOB aHAIM3a U CHHTE3a XMMUYECKOrO IMPOHM3BOJICTBA KAK XHMHKO-
TEXHOJIOTHYECKOM CHUCTEMBI,
— 3HAKOMCTBO C HEKOTOPBIMU KOHKPETHBIMU XMMUYECKUMU IIPOU3BOACTBAMH, HA IIPUMEPE KO-
TOPBIX MPEIMETHO IEMOHCTPUPYIOTCS TEOPETUUYECKHE MIOJIOKEHUS Kypca.
IIponecc wu3ydyeHHsi AMCHMILVIMHBI HampasjJeH Ha (opMupoBaHHe CJeIYHOIIUX
o0menpogeccHoOHAIbHBIX KOMIIETEHIUI:
OIIK-4. Cnocoben obecriednBaTh MPOBEACHUE TEXHOJIOTMYECKOTO MpOIlecca, UCIOIb30-
BaTh TEXHUYECKHE CPEJCTBA Ul KOHTPOJISA IapaMeTPOB TEXHOJOTMYECKOro Mpolecca, CBOUCTB
CBIpbSl U TOTOBOM MPOJIYKILMH, OCYILECTBIISTh U3MEHEHUE NapaMETPOB TEXHOJIOTMYECKOI0 MPo-
1ecca Npu U3MEHEHUHU CBOMCTB CBIPhSI.
OIIK-5. CriocobGeH OCyIIeCTBIATh IKCIEPUMEHTANIbHBIE UCCIEOBAHUS U MCIIBITAHUS IO
3aJJaHHOM METO/MKe, MPOBOJIUTH HAOIIONEHUS U U3MEPEHUs C yuyeToM TpeOOBAaHUN TEXHUKU
Oe30macHOCTH, 00padbaThIBaTh U UHTEPIPETUPOBATH IKCIIEPUMEHTAIbHbBIC JAHHBIE.

B pe3ysbTare n3yueHus JMCHUIIIMHBI 00YYAIOIIMICS 10JIZKeH:

3HATh:

— KJIACCH(PHMKAIIMIO OCHOBBI OCYIIECTBICHHSI XUMHUKO-TEXHOJIOTHUECKUX MPOIIECCOB;

— OCHOBHBIE TEXHOJIOTHYECKHE CXEMBI 1 KOMIIOHEHTBI XUMUYECKON TEXHOJIOTUH;

— 3aKOHBI COXPAHEHUs B IMIOKOSAIINUXCSA U TOTOYHBIX CUCTEMAX.

yMeTb:

— OMNpeneNsATh U KIaCCU(PHUIUPOBATH OCHOBHbIE KOMIIOHEHTHI XHUMHUKO-TEXHOJIOTHYECKOTIO
polecca;

— COCTaBJISITh MaTepUANIbHBIE U TEIIJIOBbIE OalaHChI UCCIIEyEMBIX IPOLIECCOB;

— paccunThIBaTh KMHETHYECKue napameTpsl X TTI.

BJIA/IETh:

— METOJIaMH MaTepUAJILHOI'O U TEIJIOBOTO OaJIaHCOB;

— METOJIOM OIIPEJEICHUs KHHETUYECKUX U TEPMOJUHAMUYECKHUX [TapaMEeTPOB IIpoLiecca.

3. MecTo AMCHMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Jlannast yaeOHasi MUCHUIUTMHA OTHOCUTCS 0a3oBoit wactu OIIOII, uro o3Havaer dhopmu-
poBaHue B Tpoliecce oOydeHHs y OakajgaBpa OCHOBHBIX 0OmIEIPOGECCHOHANBHBIX 3HAHUNU U
KOMIIETEHIIMI B paMKaX BBIOPaHHOTO MPOQUIIS.

OcBoeHHEe AaHHOW TUCIHUILINHBI SBJISIETCS HEOOXOIUMON OCHOBOHM IJIsi TIOCIEAYIOIIETO
uzydenus quctumianH OITOIT u HanucaHus BRIMTYCKHOM KBATH(DUKAITMOHHON paObOTHI.

Ilepeuenv obecneuusarowjux, COnymcmeayouux u 0becneuusaemvlx OUCYUNIUH

Oo0ecnieunBaroniye ConyTtcTByromue ObecrnieunBaeMble

1.| Maremaruka dusnueckas XUMHAA [ToaroroBka K mpoueaype 3a-
IIMTHI U 3aIIHATA BHITYCKHOM
KBaJIM(UKAITMOHHON pabOTHI

2.| ®usnka IIpoueccs! u anmnaparsl Xu-
MHYECKON TEXHOJIOTHH

3. I[OHOJ'IHI/ITC.HBHBIC T'JIaBbI Ma- KOHJ’IOI/I,Z[HEUI XUMUA
TEMAaTUKH

VYka3zaHHbIE CBSI3U TUCLUIUIMHBI JAIOT 00y4aroIeMycsi CHCTEMHOE MPEJICTABIEHHE O KOM-
IUIEKCE M3YYaeMBIX TUCHUIUIMH B cooTBeTcTBUU ¢ PI'OC BO, uro obOecneunBaer Tpedyemblit
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TEOPETUYECKHI yPOBEHb M MPAKTUYECKYIO HAINPABICHHOCTh B CHCTeME OOy4YeHMsS U Oymaymien

ACATCIIBHOCTH BBIITYCKHHUKA.

4. O0beM TUCHHUIIHHBI B 324eTHBIX eINHULAX € YKa3aHUEM KOJIN4YeCcTBa aKaJeMHUYeCKHX
4acoB, BbIIEJEHHBIX HA KOHTAKTHYIO Pa0oTy 00y4YaloluXcs ¢ MpenojaaBarejieM
(Mo Bu1aM y4eOHbIX 3aHSATHIT) 1 HA CAMOCTOSATEJIbHYI0 padoTy 00y4ar0IMXCs

O061mas Tpy10eMKOCTh JTUCITATIIIHHBI

. Bcero akajieMiuueckux 4acoB
Bun yae6HO# paboThI
oyHas hopma 3aouHas Gpopma

KonrakTHasi padoTa ¢ npenojaBarejieM™: 48,35 16,35
nekiuu (JI) 16 4
npaktuueckue 3auatus (I13) 16 4
naboparopusie pabotsl (JIP) 16 8
WHBIC BUJIBI KOHTAKTHOUW PabOTHI 0,35 0,35
CamocrosiTesibHasi padoTa 00y4aOIIUXCH: 131,65 163,65
M3y4eHHE TEOPETUIECKOT0 Kypca 61,65 103,65
MOJITOTOBKA K TEKYIIEMY KOHTPOJIIO 34 51
KypcoBas paboTa (KypcoBOi TPOEKT) - -
MOJITOTOBKA K MPOMEXYTOYHOMN aTTecTalluu 36 9
By npoMe:KyTO4HOI aTTecTallMu: JK3aMeH JK3aMeH
OO01mas Tpy10eMKOCTh 5/180

*KoHTakTHast paboTa 00y4aromuxcs ¢ IpernojaBaresieM, B TOM YHCIIE ¢ IPUMEHEHHEM TUCTaHIMOHHBIX 00pa3oBa-
TENIBHBIX TEXHOJIOTHH, BKIIIOYAET 3aHATHS JIEKIIHOHHOTO THIIA, U (MJIM) 3aHATHS CEMUHAPCKOT'0 THUIIA, 1Ja0OpaTopHbIC
3aHATHSA, U (WIIM) TPYIIIOBBIC KOHCYIbTANH, U (MIIH) HHANBUAYAIbHYIO paboTy 00yJaloIIerocs ¢ mpernoiaBareieM,
a TaKKe aTTeCTAlMOHHBIC MCHBITAHHUS NMPOMEXYTOYHOU aTrrectanuy. KoHTakTHas paboTa MOXKET BKIIOYATh MHBIE
BUJIBI Y9EOHOH IEATENPHOCTH, IPelyCMaTpUBAIOIIUE TPYNIIOBYI0 M HWHIMBHAYAIbHYIO PabOTy OOydaromuxcs c
npenosaBareneM. Yackl KOHTakKTHOH paboTsl ompenessitoTcs IlonoxeHneM 00 OpraHM3anMy W MPOBEACHUH KOH-
TaKTHOW pabOThI NMPH peanu3alyu 00pa30BaTENbHBIX NMPOTPAMM BBICIIETO 00pa30BaHMs, YTBEPKACHHBIM YUEHBIM
coseroM YIJITY ot 25 derpans 2020 roxa.

5. Cosep:xaHue IMCHUILVINHBI, CTPYKTYPHPOBaHHOE 10 TeMaM (pa3jiejiam)
€ YKa3aHHeM OTBEJEeHHOI0 HA HUX KOJIMYeCTBA aKaJeMHYeCKHX YaCOB

5.1. TpynoeMKocTh pa3/iejioB 1M CUUIIMHBI

ouHasi popMa 00yueHus

Bceero
Ne HaunmenoBanue paznena . | CamocrosTenpHas
n/m U CITUTUIMHBI I s e KOHTAKTHOH paboTta
paboThI
1 | [IpenmeT XxuMHYeCKOM
TEXHOJIOTHH U €€ POJIb B 1 1 10
XHAMMKO-TEXHOJIOTHYECKOM
00pa3oBaHHH.
2 | Ocuosusle mousatus OXT 1 1 10
3 | OCHOBBI KITaCCUPHUKAITIH
TEXHOJOTHYECKUX CXEM U 2 5 5
MPOIYKTOB XHMHYECKOTO
MIPOU3BOJICTBA
4 | PaBHOBeECHE B TEXHOJIOTH-
YeCcKHUX IMpoleccax U CKo- 2 4 5 10
POCTh XHMHKO-
TEXHOJIOTHYECKHUX MPOIleC-




Bcero
No HaumenoBanue paznena .. | CamocrosTenbHas
JI 113 JIP KOHTaKTHOM
/11 IIUCIAILINHBL paborta
paboThI
COB
5 | OcuoBel cocraBiieHus Oa-
2 12 4 18 20

JIAHCOB

6 | Katanutuyeckue mporeccs 2 1 3 10

B XUMHUYECKOH TEXHOJIOTUH.

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

XUMUYECKON TTPOMBITILICH- 2 4 6 10

HOCTH.

9 | llpombIlIIEHHBIE  XUMHYE- 2 3 5 10,65

CKHE TIPOU3BOJICTBA.

HToro no pazgenam: 16 16 16 48 131,65
[IpomexyTouHas aTTecTanus X X X 0,35 X
KypcoBas pabora (KypcoBoi

yp p (kyp X X X X X
IIPOEKT)
Bcero 180
3a04Hast popmMa 00yUeHHs
Bcero
No HaumenoBanue paznena . | CamocTosiTenbHas
JI 113 JIP KOHTAKTHOH
/1 JIUCUATLINHBL pabora
paboThI
1 | IIpenmeT XUMUYECKOI
TEXHOJIOTHH U €€ POJIb B
P 0,5 1 15
XUMHUKO-TEXHOJIOTHYECKOM
00pa3oBaHuM.
2 | Ocunosusble moasatust OXT
0,5 1 15
3 | OcHOBBI KITaccUpUKAIIUN
TEXHOJIOTHYECKUX CXEM U
0,5 1 10
MPOJYKTOB XHMHUYECKOTO
MIPOU3BOJICTBA
4 | PaBHOBeECHE B TEXHOJIOTH-

YECKHUX IMpoIeccax u CKo-

POCTb XUMHKO- 0,5 1 10

TEXHOJIOTHYECKHX TPOIIeC-

COB

5 | OcHoBBEI cocraBienust Oa-
1 4 5 20

JIAaHCOB

6 | Karanutuueckue mporiecchl 15

B XUMHYECKOU TEXHOJIOTHH.

7 | XUMHYeCKHEe PeaKkTOpBI 4 3 12
8 | Ceipbe, Boza, SHEPTHS B

XUMHYECKON IIPOMBIIIUIEH- 4 3 20

HOCTH.

9 | [IpoMBINIIIEHHBIE XUMHUYE- 1 1 10,65

CKHe TTPOU3BOJICTBA.

HToro no pazgenam: 4 4 8 16 163,65




Bcero

Ne HaumenoBanue paznena . | CamocTosiTenbHas

JI 113 JIP KOHTaKTHOM

/1 IIUCIAILINHBL paborta
paboThI

[TpomexxyTouHas arrectrarus X X X 0,35 X

KypcoBas pabora (KypcoBoit

yp p (kyp « « « « <

ITPOCKT)

Bcero 180

5.2. Coaep:xanue 3aHATHI JeKIITHOHHOTO THIIA

1. IIpeamer XMMHYECKOIl TEXHOJIOTHH H €€ POJIb B XUMHKO-TE€XHOJIOTHYeCKOM 00pa-
30BaHMHU. XMMHUUYECKasi TEXHOJIOIHUs — HayKa O MPOMBIIIIEHHBIX CIIOCO0aX M Ipolieccax nepepa-
OOTKHU CBHIpbSI B MPOIYKTHI MOTPEOJICHUSI U CPEACTBA MPOM3BOACTBA. JTana pa3BUTUS XHUMHYeE-
ckoil TexHosioruu. Mecro OXT B psany Apyrux XMMHUKO-TEXHOJIOTHUYECKUX AUCHUIINH. OCHOB-
HbIC HANPABJICHUS PA3BUTUS XMMUYECKOH TEXHOJOTMH — CO3JIaHHE BBICOKO 3(PPEKTHBHBIX, MH-
TEHCUBHBIX, O€30TXO/IHBIX U MaJOOTXOJHBIX ITPOM3BOJACTB HA OCHOBE MAaKCHMAJIbHOIO MCIIOJIb-
30BaHUs ChIPbsI U SHEPIUH.

2. OcnoBuble noHATHSA OXT. XUMHKO-TEXHOJOTMUECKUH IMPOLECC — COBOKYIHOCTh
B3aUMOCBSI3aHHBIX IIOTOKAMH 3JIEMEHTOB C MPOTEKAOIIMMHU B HUX IIPOLIECCAMM, NTPEAHA3HAYCH-
HBII 1711 TIepepaboTKU ChIPbs B CPEJICTBA NMPOU3BOACTBA U MPOAYKTH norpebienus. Conepxa-
Hue XTIl — moAroToBKa ChIpbs, XUMHUECKOE MPEBPAICHNE, BBIICICHNAE MPOIYKTa, 00E3BPEKH-
BaHWE W YTHJIM3alUs oTXon0B. Kiaccupukamus XMMHKO-TEXHOJIOTHYECKUX MporeccoB. Kiac-
cU(UKaLMS peaKlHii, JexKaluX B OCHOBE XMMUKO-TEXHOJIOIHYECKUX IpoueccoB. KauecTBeHHbIe
U KOJIMYeCTBEHHBIE KpuTepuu oueHKH P pextuBHOCTH XTI (Mpon3BOIUTENEHOCTD, MOIITHOCTb,
MHTCHCUBHOCTb, PABHOBECHBIN BBIXOJI, IPAKTUYECKUI BBIXOJI, CEJIEKTUBHOCTb, CTEIIEHb IIPEBpa-
HICHUS, pacXoIHbIe KO3()(DUIIUEHTHI, CTETIEHb HCIIOJIb30BAHUS CHIPBS).

3. OcHOBBI KJaCCHPUKANMUM TEXHOJOIHYECKHX CXeM M NPOAYKTOB XMMHYECKOIO
MPOMU3BOACTBA.

Texnonornueckue cxemsl. Onpenenenne. Knaccudukainus cxeM: MojHble, TPUHIMIIN-
aJlbHblE, OJIHOCTAJUNHBIE, MHOTOCTAJUNHBIE, OTKPBITHIE, LUKINYECKHE, KOMOMHHMpPOBAHHBIE,
pa3BETBICHHBIE, HEPA3BETBICHHbBIE. OCHOBHBIE TEXHOJIIOTHUECKNE KOMIIOHEHTHI — ChIPbE, LIEJe-
BOI 1 MOOOYHBIN IPOAYKT, MOIYIPOAYKTHI, OTXObI Mpou3BoAcTBa. Kilaccudukanus npoaykToB
XMMHUYECKON TEXHOJIOIMHU, OTXO/bI Mpou3BoAcTBa. [lotepu u 60psda ¢ HUMM.

4. PaBHOBecue B TexHOJOrmueckux npoueccax Onpenenenue paBHoBecus XTII, xak
PaBEHCTBO CKOPOCTeH MpsiMoi U 0OpaTHOM peakiuii. KoHCTaHTa XMMHUYECKOTO paBHOBECHUS, BbI-
paXkeHHas 4yepe3 KOHLEHTpaluy, NapUHAaIbHOE JABJICHNUE, MOJIbHBIE JTOJIM. B3anMOCBsA3b BbIlIE-
NIEPEYUCIICHHBIX KOHCTAHT PaBHOBECHUS. Y CJIOBHsI YCTOMYMBOrO paBHOBecHs. CMelIeHue paBHO-
Becus. BiusiHue TexHonmornueckux GpakTopoB (TemrepaTypa, JaBlI€HHE, KOHIIEHTpalHs) Ha paB-
HoBecre XTII.CkopocTh XMMHKO-TEXHOJOTHYEeCKUX npoueccoB [loHATHE CKOPOCTH XUMHKO-
TeXHOJoruueckoro npouecca. CocTaBisonfe CKOPOCTH XUMHUKO-TEXHOJIOTHYECKOTO Mpoliecca:
CKOpOCTb ITOABOJIA PEAr€HTOB, CKOPOCTh XUMHUUYECKOU PEAKIUU, CKOPOCTh OTBOJA IIPOLYKTOB U3
30HBI peakiui. CKOpPOCTh XMMHUECKUX PEAKIMil: KHHETHKA TOMOTE€HHBIX XUMHUYECKUX PEeaKIuil:
KOHCTAaHTa CKOPOCTH PEaKIUH, MOPSAAOK PEAKLUHU, ONPEAEICHUE KOHCTAHTbI CKOPOCTH PEAKLIUU
110 KHHETUYECKOW KpUBOW. BiusiHue TeMriepaTypbl Ha CKOPOCTh PEAKLUU. Y paBHEHUE APPEHUY-
ca. DHeprus aktuBauuu. ['paduueckoe ompeaereHue >HEPruu akTuBauuu. KuHetuka rerepo-
TE€HHBIX XUMUYECKUX PEaKIHUI: COCTABIAIOIINE CKOPOCTH IE€TEPOreHHON XMMHYECKOM peaKIuu.
Ckopoctb 1uddy3un, ko3 uueHTs! 1udpy3un 1 MaccooTaauu, 3akoHbl Duka.

5. OcHOBBI cocTaB/IeHHS 0AJIAHCOB

5.1 3akoHBI COXpaHEHUs B MOKOALIEHCS CUCTEME. 3aKOH COXPAHEHUS MacChl JJIs TOKOSI-
HIMXCS (3aKPBITHIX) CUCTEM IPHU OTCYTCTBHM M HAJTUYUU XUMUYECKOM peakiuu. 3aKOH COXpaHe-
HUS DHEPIUH.

5.2 3akoHBI COXpaHEHHS B OTOYHBIX cHCTeMaxX XapaKTepUCTHUKa MOTOYHBIX cucTeM. Bu-
JIbl IOTOKOB: TMOTOK MAacChl, KOMIIOHEHTA, TEIUIOTHI (SHTAJBIIMK) M KOJMYECTBA JBMKEHUS. Xa-
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PaAKTEPUCTUKU MOTOKOB: KOHBEKTHUBHBIM MOTOK, OCHOBHOM (a1 y3nOHHBINH) OTOK, Mepexos-
I TTOTOK, UCTOYHHUKHU (CTOKM). YpaBHEHHE HEpa3phIBHOCTU moToka. OOiiee ypaBHEHHUE dJie-
MeHTOB npouecca (ypaBHeHue Jlamkeinsepa). YacTHble BolpaxkeHUs ypaBHeHus [lamkemniepa ans
MIOTOKOB MacChl, KOMIIOHEHTA, SHTAJIbIINHU, UMITYJIbCA.

5.3 Knaccudukanus XUMHUKO-TEXHOJIIOTHYECKUX cucTeM Kraccudukanums cucrem 1o
MIPOJIOJKUTENIBHOCTH ONEPAllUU: CTALIMOHAPHBIE U HECTALMOHAPHBIE CUCTEMbI, OTKPBITHIE U 3a-
KPBITBIE CUCTEMBI, IEPUOJUUECKHIE U HENIPEPBIBHBIE Mpoliecchl (JloCTOMHCTBA U HENOCTATKU He-
MPEPBIBHBIX MPOLIECCOB).

5.4 Marepuanpubiii u dHeprerudeckuid 6amancel XTII. Buasl GamancoB: mo oOmactu
MPUMEHEHHUS, 110 BELIECTBAM, YYaCTBYIOIIUM B Ipoliecce, o hopMe H300paKeHHusl.

6. KaranuTnueckune npoueccbl B XUMHYECKOH TEXHOJIOTHH.

6.1 3nauenue U 00JIACTH IPUMEHEHMSI KaTanu3a, KjJacCuPpUKanus KaTaTuTHUYECKUX peak-
nuii. Teopus kaTain3a ¢ 3HEpreTuyeckux no3uuuil. 'omorenHeli karaan3. CKOPOCTb TOMOI€H-
HOT'O KaTajiu3a.

6.2 I'eteporennsnii katanu3. OOIIME CBEACHUS, TEOPUH, OOBSICHSIIONINE MEXaHU3M TeTe-
POTEHHOT0 KaTalln3a. XapakTEepPUCTUKU TBEPAOro KaTalu3aTropa, ero CBOMCTBa, COCTaB, CIIOCOOBI
IPUrOTOBJIEHUS. BiusiHue temmeparypbl Ha CKOPOCTh M€TEpPOr€HHOro KaTanu3a. JIuHug onrtu-
MaJIbHBIX TEMIIEpaTyp U crocoObl ocymecTBieHus npouecca no JIOT.

7. XMMHYEeCKHE PeaKTopbl

7.1 O6mume nonoxkeHus. [loHATHS XUMHUECKOro peakropa. TpeOoBaHus, TpeabsBIIsie-
MbI€ K XUMHUYECKOMY PEaKTOpPy, Kak OCHOBHOMY anmnapaTy XUMHUKO-TEXHOJIOIMUECKON CUCTEMBI.
Knaccudukanus peakTopos.

8. lIpombinIeHHbIe XUMHYeCKHe NMPOU3BOACTBA. [Ipy U3ydeHUH TEXHOJIOTUHU OCHOB-
HbIX XMUMHYECKUX IMPOJYKTOB PACCMATPUBAIOTCS CIEAYIOLIME BOMPOCHL: - HAPOAHOXO3AUCTBEH-
HOE 3HAYCHHE, MAacIITa0bl MPOM3BOICTBA — IMPOMBINUICHHBIE CIIOCOOBI MOJYYEHHUS! — CHIPhEBBIC
MCTOYHUKHU TOJIYYCHHUS MPOAYKTa U TpeOoBaHHS K mpoieccy — (U3HKO-XUMHYECKHE OCHOBBI
npouecca (CTerneHb NpeBpallleHUue, CTEXUOMETPUUYECKHE M KUHETUYECKHE 3aKOHOMEPHOCTH) —
anmnaparypHble PELIEHUS OTIEJIBHBIX Y3JIOB B pacCMaTpUBAEMOM IIPOU3BOJICTBE — OCHOBHBIE
TEXHOJIOTMYECKHE IapaMeTphl Ipoliecca - pelieHHe MpoOJieM SKOJIOrMYecKoil 0e3omacHoCTH
npousBojcTBa [Ipon3BoacTBa, paccMaTpuBacMble B COOTBETCTBUH CO CIELIUAIBHOCTBIO.

8.1 IIpousBoacTBo cepHOil kuciaoThl OOIIME CBEIEHUS O CEpHOM KucaoTe. MeTonbl mpo-
U3BOJICTBA CEpHOU KHUCIOTHI. IIpOM3BOJACTBO CEpHUCTOrO raza M peakrop (meub) s 0OXKura
cepHoro komuenana. OKHCIEHHE CEPHUCTOTO rasa 10 cepHoro. Peakuus okucnenus SO2 Kak TH-
MAYHBIA [TPUMEP TETEPOreHHOM ra30BOM KATAIUTHUYECKOM PEAKLUU. Y CTPOMCTBO KOHTAaKTHOI'O
anmapata. AGcopOIIHs CEpHOTO raza Kak 3aBepIlarolasi CTaaus MPOU3BOJICTBA CEPHOUN KHUCIIOTHI.

8.2 Xumnueckas nepepaboTka TBEpJOro TormBa TOMINBO KaK ChIpbe Ui XUMHUYECKOM
nepepaboTku. Buael TBepAOro TOIIIMBA, UX XapaKTEpUCTHKA, MapKu KaMEeHHbIX yrieil. OOmias
XapaKTepUCTHKa XUMHUECKOM nepepaboTKH TBEPIOro TOIIMBA: MPOLIECC CIIOEBOI0 KOKOCOBaHHUS
U TEXHOJIOTUYECKOe 000pyI0BaHUE, MPOIIECC MepepadoTKH Ta3000pa3HbIX MPOJAYKTOB KOKCOBA-
Hus. TexHomornueckas cxema.

8.3 Xummueckas nepepadbotka Heptr CocTaB U CBOICTBA pa3NMu4HbIX HepTel. OCHOBHBIE
npoaykThl nepepabotku HedTu. TpeboBanus, npenbsapiaseMble Kk HepTenpoaykram. OCHOBHBIE
onepanuu nepepadborku HepTu. OpakiuonHas neperonka Hedptu (ycraHoBku ABT u AT). Xu-
MHYECKHE CIIOCOObI nepepaboTKi He(TENPOIYKTOB: TEPMUUECKUIM U KAaTaTUTUYECKHH KPEKUHT,
pedopmunr. Texnonorndeckue cxembl ycTaHOBOK AT, ABT, kaTaTuTHYECKOTO U TEPMUUYECKOTO
KpeKuHra, pepopmunra. [IpuMeHsiemMble KaTanus3aTopsl.

9. Chipbe, BOJa, JHEPIUsl B XMMHYeCKOH NpoMbinLIeHHOCTH. Kiaccudukanus chipbs.
Crioco6b1 100b14n. Ob6oraiienne MuHepanbHOTo chipbsi. [Ipupoansie Boasl. IlokazaTenu kade-
CTBa BOJbl. BojomoaroroBka: MexaHWYecKas, yMsIrdeHHe XHUMHUYECKUMU U  (U3HKO-
XUMHUYECKHUMHU criocobaMu. CTOYHBIE BOJIBI XUMHUUECKUX MPOU3BOACTB. CIIOCOOBI OUMCTKU CTOY-
HBIX BOJ: MEXaHHWYeCKas, XHUMHuYecKas Ouosiornyeckas. DHEpPrus: MeXaHWdecKas, TeIUloBas,
anekTpuyeckas. CriocoObl HCIIOIBb30BAaHUS B XMMUYECKOI TEXHOJIOTHH.
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5.3. Tembl 1 (popMBbI 3aHATHII CEMHUHAPCKOI0 THIIA

VY4eOHbIii MIaHOM MO TUCIUILIMHE IPEeTyCMOTPEHbI TaOOpaTOpHbIE U MPAKTUYECKUE 3a-

HATUSA
TpynoemMkocTb
HaumeHoBaHue pazaena AUCHUILIUHBL (MOY- Popma nposeyte-
Ne 751 HUS Oynas | 3aou-
3aHATHS dopma Has
dhopma
1 Crioco0b! BeIpaXeHUsI KOHIICHTPALUU PacTBO- IIpaKTU4ecKast pa- 2
pOB 6orta
9 CMmeleHne pacTBOPOB pa3IMYHON KOHIIEHTpa- | IpakTU4ecKas pa- 2
105051 oora
3 PacueTbl KOHLIEHTpaIMi Ta30BBIX CMECcen [IpaKTUyecKas pa- 2
6ota
4 PacueTs! pacxoaHbIX KO PHUIMEHTOB MO ChI- IIpaKTU4ecKast pa- 2
pBIO 6orta
5 CrexuoMeTpuuecKrue pacueTsl IIPaKTHYECKasl pa- 2 1
6ota
6 PacueTsl MaTepHaabHOIO M TEIUIOBOTO OajaH- IIpaKTU4ecKast pa- 2 2
coB XTII 6ota
PaBHOBecHE B XUMUKO-TEXHOJIIOTHYECKOU CH- IIpaKTU4ecKast pa- 2 1
cteme. PacueT paBHOBECHBIX CTENEHEN Ipe- 6ota
7 | BpaieHus. 3aBUCUMOCTb KOHCTAHTbI paBHOBE-
CHSl OT PAaBHOBECHOM CTENEHU NpeBpalleHus
JUIsl Ta30BBIX CTEXMOMETPUYECKUX PEAKLIUM.
8 PacueTpl XUMUYECKOW KHHETHKU MPAKTUYECKAS pa- 1
60Ta
9 PacueTsl XuMHUYECKHX pEaKTOPOB IO UX MaTe- IpaKTU4ecKast pa- 1
MaTH4YECKUM MOJEIISIM. 60Ta
N3yuenue MpoLecca MOTYIEHHS aleTaTHBIX naGopaTopHas pa- 4
10 | pacTBOpHTENEH, IPOBOIUMOIO MPHU PA3TUUHBIX 5ota
YCJIOBUSIX B IPUCYTCTBUU KaTaan3aTopa
Bozna B XMMU4ECKON IIPOMBIILIEHHOCTH. 13y- 6 4
11 | yenue nporecca yMsIr4eHUs: TEXHUYECKON BO- naboparopnas pa-
port M 6ota
JIbl TOHOOOMEHHBIMU CMOJIAMHU.
12 Kaycrudukanus comqoBoro pactsopa nabopaTopHas pa- 6 4
60Ta
Hroro: 32 12
5.4 Jleraau3anusi caMOCTOSITEJIbHOI PadoThI

No HaunmenoBanue pasnena Bun camocTosiTepbHOM TpynoemMKocTb, yac
B JMCHUATUTMHBI (MOZYJIST) paboThI OYHasl 3a04yHas
[IpenMeT XUMUYECKOU TEXHOIOTHH
ITonroroBka
1 | uee posb B XUMHUKO- 10 15
K TECTOBOMY KOHTPOJIIO

TEXHOJIOTHYECKOM 00pa30BaHMH.

2 | OcuoBuble oHsATHst OXT Iloaroroska k onpocy 10 15
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Ne HanmenoBanue pasznena Bug camocrositenbHOM TpynoemMKocTb, yac
- JUCUUTLTAHBI (MOJTYJIs1) paboThI O4YHas 3a04Has
0 TeMaM JIabopaTOPHBIX
paboT, MOATOTOBKA
K TECTOBOMY KOHTPOJTIO
OcHOBBI KITaccU(hUKALUU TEXHOJIO-
3 | TMYECKUX CXEM U MPOJYKTOB XUMHU- Toxroroska 5 10
K TECTOBOMY KOHTPOJTIO
YECKOT0 MPOU3BOJICTBA
PaBHOBecHe B TEXHOJIOTUYECKUX [ToaroroBka k onpocy
4 | MPOLECCAX M CKOPOCTH XHMHUKO- 0 TeMaMm JIabOpaTOPHBIX 10 10
TEXHOJIOTHYECKHUX MPOIECCOB paboT, MOArOTOBKA
K TECTOBOMY KOHTPOJIIO
5 OcHoBBI cocTaBiieHHs 0aIaHCOB [ToaroroBka k TeCTOBOMY 20 20
KOHTPOJIIO
Karanutnueckue mponeccel B xuMu-|  [loaroroska k onpocy
6 YEeCKOW TEXHOJIOTHH. 0 TeMaM JIabopaTOPHBIX 10 15
paboT, MOATrOTOBKA
K TECTOBOMY KOHTPOITIO
XHUMHYECKUE PEAKTOPHI [Toaroroska k onpocy
7 0 TeMaM JIabopaTOPHBIX 10 12
paboT, MOATrOTOBKA
K TECTOBOMY KOHTPOITIO
Ceoipbe, Bosia, sHeprus B xumudeckoii| [loaroroka k ornpocy
g | MPOMBIIIICHHOCTH. 0 TeMaM JIabopaTOPHBIX 10 20
paboT, MOATrOTOBKA
K TECTOBOMY KOHTPOITIO
9 [TpOMBINIIICHHBIE XUMHUYECKHE TIPO- IToaroroska 10,65 10,65
M3BOJICTBA. K TECTOBOMY KOHTPOJIIO
IToaroToBKa K MpOMEKYTOYHOU N3yueHne neKIMOHHOTO
10 | @TTectammu Marepuana, JuTepaTypHbIX 36 36
HMCTOYHHKOB B COOTBET-
CTBUHU C TEMATUKOU
HUroro: 131,65 163,65
5. llepeyenn yueOHO-MeTOAUYECKOT0 O0ecnieueH s M0 AUCHUIITUHE
OcHoOBHasi M JONOJIHUTE/IbHAS JINTEPATypa
No T'on
/ ABTOp, HAUMEHOBAHUE u3jaa- [Ipumeuanue
| HUS
OcHoBHasi yueOHas1 IuTEepaTypa
1 | Ocranenko I'.1. OCHOBBI XUMUYECKOW TEXHOJOTHH : Y4eOHO-
MeToandeckoe mocodue / moj odmiei penakmueit I'. . Ocra- TToIHOTEKCTO-
nenko. — Tomwsartu : TT'Y, 2018. — 387 ¢. — ISBN 978-5- o
8259-1380-3. — Tekcr : anekTponHbi // JIans : anekrporno- | 2019 BRI AOCTYIT TIpH
oubnuoreynas cucrema. — URL: Bxofe 1o HOH:I,:
https://e.lanbook.com/book/139961— Pexwm gocTyma: st HYy W Haposio
aBTOPH3. NOJI30BATENIEH.
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2 | llIxonpaukoB B.E. O0mias u HeopraHudeckas XuMus. DHEp-
TeTUKa U PaBHOBECHE XUMHUYECKUX IporieccoB. / LIIkompHIKOB
E.B. Cankr-IlerepOyprckuii rocyapCTBEHHBIN JIECOTEXHUYE-
ckuit yausepcurer umenu C.M. Kupoga, 2018, - 80 c. Tekcr : | 2018
AJICKTPOHHBIN // JIaHb : 3NIEKTPOHHO-OMOIMOTEYHAS CUCTEMA.
— URL: https://e.lanbook.com/book/112729 -Tekcr: 3mek-
TPOHHBIN

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

HY U IApOITI0*

JlonoiHUTeIbHASA y4eOHas JUTEpaTypa

3 | Burapenko FO.T. OGmias u HeopraHuueckass XuMHs : ydeOHoe

nocobue / cocraBurear HO. T. Burpanenko. — CaHKT- N
[TerepOypr : CIIOIJITY, 2018. — 32 ¢. — TekcT : JIeKTPOH-

Hb1l // Jlanb : 3nekTpoHHO-OMbOIMoreunas cucrema. — URL: | 2018 JLOCTYTL TIpH
https://e.lanbook.com/book/112734 (mara oOparreHus: BXOZE 110 HOH;I:
30.05.2021). — PexuM moCTyma: Ui aBTOPH3. IOJIb30BATE- Hy 1 ITapoJIo
JeH.

*- IIpesK]Ie YeM MPOUTH IO CCHIIIKE, HEOOXOAMMO BOHTH B CUCTEMY

OYHKIIMOHUPOBAHUE JJICKTPOHHOW MH(POPMAIMOHHO-00Pa30BaTEILHON CPebl 00eCTIeUn-
BAEeTCS COOTBETCTBYIOIIMMH CPEIICTBAMH WH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH.

DJIeKTPOHHBbIE OMOJINOTEYHbIE CHCTEMbI
Kaxnprii o0ygaromuiicst o0ecriedeH T0CTyIoOM K 3JIEKTPOHHOW OMOIMOTEUHOM cucTeMe
YIJITY (http://lib.usfeu.ru/), 9bC Usnatenscrra Jlaus http://e.lanbook.com/, 9BC Yuusepcurer-
ckasi Ombnmoreka onnain http://biblioclub.ru/, conepxanmx u3aHUsS O OCHOBHBIM H3y4aeMbIM
JUCLUILIMHAM ¥ CQOPMHUPOBAHHBIX 110 COTJIACOBAHUIO C MPaBOOOIAAaTENIIMI Y4eOHOM 1 yaeOHO-
METOJIUYECKOMN JIUTEPATYPHI.

Cl'[paBO‘lHl)le u I/IH(l)OpMalII/IOHHl)Ie CUCTEMBI
1. CHpaBO‘{HO-HpaBOBa}I CUCTEMA ((KOHCYJ'IBTaHT ITmrocy.
2. UudopmanmonHo-nipaBoBoii moptai ['apant. Pexxum goctymna: http://www.garant.ru/
3. Baza gannsix Scopus kommnanuu Elsevier B.V. https://www.scopus.com/

IIpogdeccnonanbubie 6a3b1 JAHHBIX
1. Hayunas snexkrponHas oubmuoreka elibrary. — Pexxum nocryma: http://elibrary.ru/ .

HOpMaTI/IBHO'HpaBOBbIe AKThbI

1. ®epepanbhblii 3akoH 0T 3 utois 2016 1. Ne 358-03 «O BHeCeHUU U3MEHEHUM B OTIEIb-
HbIE 3aKOHOJIaTelIbHbIE aKThl Poccuiickoii deaepanuy B 4aCTH COBEPIICHCTBOBAHUS I'OC-
YIapCTBEHHOTO pETyIUpOBaHUsS B OONACTH TeHHO-WHKCHEPHOW AesITeThHOCTH .
http://publication.pravo.gov.ru/Document/View/0001201607040147.

2. @enepanbHblil 3akoH 0T 23 utoHs 2016 1. Ne 180-D3 "O 6HMOMEAMIIMHCKUX KJIETOUHBIX
MPONYKTaX" ¢ uzMeHeHusMu u nonpaskamu 6 eude OeaeparbHOrO 3aKOHA OT 3 aBTycTa
2018 r. Ne 323-®3 "O BHeceHHU U3MEHEHHUH B OTAENIbHbIE 3aKOHOJaTeNbHbIE aKThl Poc-
cuiickoii ®exepanuu MO BOMPOCY OOpaIieHUs] OMOMETUIIMHCKUX KIETOYHBIX MPOIYK-
toB". http://publication.pravo.gov.ru/Document/View/0001201606230027.

3. ®30103.12.2008 1. Ne242-®3 «O TrOCYZapCTBEHHOM TE€HOMHOW pEerucTpanuu
B Poccuiickoii deneparumy. http://docs.cntd.ru/document/902131995.

4. ®enepanbhbiit 3akoH 0T 20.05.2002 r. Ne 54-D3 (pex. ot 29.03.2010) «O BpemMeHHOM 3a-
npeTe Ha KJIOHHpOBaHKe uenoBekay. hitp://www.kremlin.ru/acts/bank/18094.
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5. Tlocranosnenue I[IpaButensctBa Poccuiickoit @eneparuu ot 21 gexadpst 2001 r. Ne§84
«O06 ytBepxknenun [lonoxenus o MexBeTOMCTBEHHONH KOMUCCUU TI0 OMOTEXHOJIOTHI .
http://docs.cntd.ru/document/901835101.

6. ®30r130.03.1999 r. No52-®3 «O caHUTAPHO-IIUIEMUOIOTHIECKOM OJIaromoaydnun
HaceneHus» B pegakiuu ot 23.06.2014 r. http://docs.cntd.ru/document/901729631.

7. @30t 23.08.1996 1. Ne127-D3 «O Hayke M TOCYyAapCTBEHHOW HAyYHO-TEXHUYECKOM TO-
JIUTUKEY

8. ®30t105.07.1996 r. Ne86-D3 «O rocymapCTBEHHOM PETYJIMPOBAHUHM B 00JIACTH TCHHO-
UHXEHEPHOW  JEATEIbHOCTU» C  M3MeHeHussMu Ha 3 wmwona 2016 rogja.
http://www.kremlin.ru/acts/bank/9973.

7. ®OH/I OLIEHOYHBIX CPEJCTB /ISl IPOBeeHUs] POMEKYTOUHOM aTTecCTAIlUN
o0yyaromuxcs Mo JUCIUNIHHE

7.1. IlepevyeHb KOMNETEHIMI ¢ yKa3aHHEM ITanoB X (opMUPOBaHHUSI B Mpolecce 0CBoOe-
HHs 00pa30BaTeJbHOI MPOrpaMMbl

dopmupyembie KOMIETSHIINH Bun u popma koHTpOIIS

OIIK-4. Cnocoben obecrieunBath mpoBeneHue Tex- | IIpoMekyTOYHBIH KOHTPOJIb: TECTO-
HOJIOTMYECKOTO TPOLECCa, HCIOIb30BATh TEXHHUYE- | BBIC 3aIaHHs JJIsl 9K3aMCHA

CKHE CPEJICTBA JUISl KOHTPOJISI MAapamMeTpoB TexHono- | TeKymmii KoHTpob: onpoc no 1ado-
THYECKOT0 IPOLiecca, CBOMCTB ChIPbsl U TOTOBOM Mpo- | PATOPHBIM U TIPAKTUYCCKUM 3alaHUSM,
JYKIUHU, OCYLIECTBIATh U3MEHEHHUE ITapaMeTpoB Tex- | TCCTHPOBAHHUE

HOJIOTMYECKOTO IIpoliecca MpPU U3MEHEHUH CBOWMCTB
CBIPbsI

OIIK-5. CriocoOGeH OCyIIeCTBIATh dKCIepuMeHTallb- | [IpoMe:kyTOUHBIH KOHTPOJIb: TECTO-
HbIC MCCIICHOBAHUS M HUCHBITAHMS IO 3aJaHHOM METO- | BbIC 3aJaHus JUIs DK3aMEHA

JUKe, IPOBOIUTH HaOIIOAECHUS U H3MEPEHU C YYCTOM Texkymuii KOHTPOJIb: OIPOC IO nabo-
TpeOoBaHUM TEXHUKU 0e30macHOCTH, 0OpabaTbiBaTh U | PATOPHBIM U TNPAKTHYICCKUM 3aTaHUsIM,
WHTEPIPETUPOBATH DKCIIEPUMEHTAIbHBIEC JAHHBIE TECTUPOBAHHNC

7.2. Onucanmne nmokasareseil H KPUTEPHUEB OLICHUBAHUS KOMIIETCHIIUH
Ha pPa3JIMYHbIX 3TANAX UX (POPMHUPOBAHUS, ONIUCAHHE IIKAJI OLlCHUBAHUSA

KpuTepuu oneHnBaHHsi 0OTBETOB HAa BONMPOCHI NMPH cAavye 3K3aMeHa (IPOMeEKYTOY-
HbIii KOHTPOJIL opMupoBanus komnereHuuu OIK-4, OIK-5)
[To wToram BBHITIOJTHEHUS! TECTOBBIX 33JaHUN OIICHKA MPOMU3BOJHUTCS IO YETHIPEXOallTh-
Ho# mmikane. [Ipy mpaBUIBHBIX OTBETAX Ha:
omauyno’ paboTa BBIOJIHEHA BOBpeMs; 0pOpMIIEHHE U COofiepKaTeIbHas 4acTh OTBETa 00-
pas1oBble; paboTa BBHIIOJHEHA CaMOCTOATENbHO; MPUCYTCTBYIOT COOCTBEHHbIE 0000IIEHHs, 3a-
KITFOYEHUS ¥ BBIBOIbI. OOyJaroImuiics MpaBMIIbHO OTBETHII HA BCE BOIIPOCHI IIPH C/1ade dK3aMeHa.
Xopouwio: paboTa BBIIOJIHEHA BOBPEMs; B 0(OPMIIEHUH OTBETA U €ro CoJepXkaTelbHOl 4a-
CTH HeT rpyObIX OLIMOOK; paboTa BBHINOJIHEHAa CaMOCTOSITENIbHO; MPUCYTCTBYIOT COOCTBEHHBIE
0000111eHus, 3aKII0UeHHs U BBIBOABI. OOyJaromuiicss mpy caaue sK3aMeHa MPaBHIIbHO OTBETUII
Ha BCE BOIIPOCHI C TIOMOIIBIO TIPETOIaBaTEsl.
yoosnemsopumenvHo . padoTa BHINOJIHEHA C HapylIeHHeM rpaduka; B 0pOpMIEHUH OTBETa
€CTh HEIOCTaTKH; paboTa BBIMOJIHEHA CAaMOCTOSTEIHHO, MPUCYTCTBYIOT COOCTBEHHBIE 0000IIIe-
Hus1. O0y4arouiics mpu ciadye SK3aMeHa OTBETHII HE Ha BCE BOIIPOCHI.
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https://biorosinfo.ru/upload/file/5_postanovlenie_884_21.12.%202001.pdf
https://biorosinfo.ru/upload/file/5_postanovlenie_884_21.12.%202001.pdf
http://docs.cntd.ru/document/901835101
https://biorosinfo.ru/upload/file/4_52_fz_red_ot_23.06.2014-.pdf
https://biorosinfo.ru/upload/file/4_52_fz_red_ot_23.06.2014-.pdf
http://docs.cntd.ru/document/901729631
https://biorosinfo.ru/upload/file/2_127_23_08_1996..._.pdf
https://biorosinfo.ru/upload/file/2_127_23_08_1996..._.pdf
https://biorosinfo.ru/upload/file/3_86_2016.pdf
https://biorosinfo.ru/upload/file/3_86_2016.pdf
http://www.kremlin.ru/acts/bank/9973

HeyoosemeopumenbHo. o(popMIeHHE OTBETa HE COOTBETCTBYET TpPeOOBaHMSAM; OTCYT-
CTBYIOT WJIH CJIeJIaHbl HENPaBUIIbHBIE BBIBOJIBI M 0000meHHst. O0yJaromuiicsi He OTBETHII Ha BO-
MPOCHI.

Kpurtepuu oneHHBaHHSI YCTHOIO 0TBETa HA BONMPOCHI KOJUIOKBHYMA M OTYETHBIX Ma-
TEPHUAJIOB 10 JIA00PATOPHBLIM PadoTaM (TeKYIIHA KOHTPOJIb (JOPMUPOBAHUSI KOMIETEHIIH U
OIIK-4, OIIK-5):

omauyHo: padoTa BBIIIOJHEHA B CPOK; OPOPMIICHHE U COAEp)KaTeNIbHAS YacTh OT4eTa 00-
pasioBbIe; padoTa BBHIIOJHEHA CaMOCTOSATENBHO; TPUCYTCTBYIOT COOCTBEHHBIC 000OIIEHMS, 3a-
KITFOYEHUS ¥ BBIBOJIbI. OOyUaronuiicss MpaBIJIbHO OTBETHJI HAa BCE BOMPOCHI MPH Clladye KOJLIO-
KBHYMa U 3aIUTE OTYETA.

Xopowio: paboTa BBITNIOJIHEHA B CPOK; B O(POPMIICHUN OTUETA M €TO COACP)KATEIBHOM YacTh
HET TpyOBIX OMIMOOK; paboTa BBINMOJIHEHA CAMOCTOATEIBLHO; PUCYTCTBYIOT COOCTBEHHBIE 0000-
HICHUSI, 3aKITI0YCHUS ¥ BBIBOBI. OOyJaromuiics mpy cade KOJUIOKBHYMA U 3alllUTe OTYeTa Ipa-
BWJIBHO OTBETHJI Ha BCE BOIIPOCHI C TOMOIIBIO MTPETIO1aBaTEelIsl.

yoosiemeopumenvHo. PadoTa BBINIOIHEHA ¢ HapylieHHeM rpaduka; B opopmIIeHUH, CO-
JIepKaTEIbHON YacTU OTYETa €CTh HEIOCTAaTKH; paboTa BBITOJHEHA CAMOCTOSTEIBHO, MPHUCYT-
CTBYIOT coOCTBeHHBIC 0000meHus. OOyJaromuiics Ipu cllade KOJUIOKBUYMa W 3allUTe OTYeTa
OTBETHJI HE Ha BCE BOIIPOCHI.

HeyodogiemsopumenvHo. OPOPMIICHHE OTYeTa HE COOTBETCTBYET TPEOOBAHHSIM; OTCYT-
CTBYIOT WJIH CJIeJaHbl HEMPABUIbHBIE BBIBOJBI U 00001eHns. OOyuaromuiicss He OTBETHII Ha BO-
MPOCHI KOJUIOKBHYMA M HE CMOT 3alllUTHTh OTYET.

Kpurtepuu oneHHBaHUSA OTYETHBIX MATEPHAJIOB MO MPAKTHYECKHUM 3aJaHUAM (TEKY-
Ui KOHTPoJIb hopmupoBanus komnerenuun OIK-4, OIIK-5):

omauyHo. paboTa BHINOIHEHA B CPOK; O(hOpMIICHHE, aIrOPUTM PELICHHs 33Ja4dl U Tpa-
BUJIBHOCTB pacyera 00pa3lioBbIC; 3a/1a4a BBIMIOJIHEHA CAMOCTOSITEIIBHO.

Xopowio: paboTa BBHINOJIHEHA B CPOK; O(QOpPMIICHHE, aITOPUTM PEIICHHs 33/Ja4d M TIpa-
BIJIBHOCTh pacueTa oOpa3loBbIe; B 3ajjaue HET IpyObIX MaTeMaTHYEeCKUX OLIMOOK; 3ajaya BbI-
MIOJTHEHA CAMOCTOSITENTBHO.

yooenemsopumenvHo. padoTa BBIIIOJHEHA C HapyllIeHUeM rpaguka; B opopmieHun, OpaH-
HOM aJITOPUTME PEIIeHUs 3a/la4ud €CTh HeIOCTAaTKH; 3a/1a4a HE UMEET TPyOhIX MaTeMaTHIECKUX
OLIMOOK; 33/1a4a BHIMOJIHEHA CAaMOCTOSITEIBHO.

Heyoosiemeopumenvro . 0(hopMIIeHHE padOThl HE COOTBETCTBYET TPEOOBAHUSIM; BHIOPAH HE
BEPHBIH arOpUTM pelIeHNs 3aJjauu; paboTa UMeeT rpyOble MaTeMaTHUeCKUe OIIMOKY.

Kpurepun oneHnBaHusi BbINOJHEHUs 3aJaHUI B TecTOBOH gopme (TeKyluii KOH-
Tpoab popmupoBanus komnereHunuOIIK-4, OIIK-5)

[To uToram BBHIMOJHEHUS TECTOBBIX 3aJJaHUN OIIEHKA MPOU3BOJUTCA IO YEThIpeXOallib-
HoM mikane. [Ipy nmpaBUIBHBIX OTBETAxX Ha:

86-100% 3amaHuil — OLIEHKA «OMAUYHOY,

71-85% 3amgaHuit — OIEHKA «XOPOULO»,

51-70% 3amaHuii — OLIEHKA «)0081emME8OPUMETLHOY;

MeHee 51% - oreHKa «Hey0081emeopUmenbHo.

7.3. TunoBblie KOHTPOJIbHbIE 32/IaHUSI WJIHM MHbIE MAaTePUAJIbl, HEO0X0UMBbIE ISl OLEHKH
3HAHM, YMEHHUH, HABBIKOB M (MJIH) ONBITA [ESAITEJbHOCTH, XaPAKTEPU3YIOIIUX 3Talbl
(opMupoBanus KoMIeTeHIH B Ipolecce 0CBOCHUA 00pa30BaTeIbHOI MPOrpamMMbl

Bonpocs! k 3k3aMeHy (IPOMeKyTOYHBII KOHTPOJIb)

OcHOBHBIE IOHATHS.
1. Tunosble cTaguA XUMHUYECKON TEXHOIOTUHA?
2. Kakumu mporieccamut OCYIIECTBISIETCS TOATOTOBKA UCXOTHOTO ChIPbs?
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11.

12.
13.
14.
15.

16.
17.
18.
19.

20.
21.
22.

N3 xakux craguii COCTOUT XMMHUKO-TEXHOJIOTUYECKUM Mmpo1ecc?

Kakumu mporeccamu ocyIiecTBIsieTCsl YTHIN3alusa BBIOPOCOB B arMmocdepy, OUMCTKa
CB, o0e3BpexuBaHue 0TX0J0B?

Kaxk yBenmuuutb ckopocth XTII, eciiu oH mumuTHpyeTcs 1udPy3HOHHBIMHA CTATUSIMHK?
Kaxk yBemnunts ckopocts XTII, ecnu OH JIMMUTHPYETCS CKOPOCTBIO XMMHMUYECKOW CTa-
oau’?

B yem ocobeHHOCTh 00paTUMO XUMHUYECKON peakiun?

DK30TepMUYECKas peaklys — 3TO:

CrnoxHas peakius — 3TO:

. Ecu OHAOTEpMHUYCCKasA pEaKIud OCYHICCTBIICTCA B a,I[I/Ia6aTI/ILIeCKOM pPEXUME, TO TEM-

nepaTtypa peakLuOHHOMN Cpelbl:

[Tpu u30TEpMUYECKOM pEXKUME, YTO HEOOXOJUMO JeNlaTh ¢ PEaKLMOHHON CMEChI0 IpHu
OCYIIECTBIICHUU YK30TEPMUYECKON PEAKLIUN:

Jly1 4ero uCnonb3yroT KaTalIu3aTopbl?

IIpon3BOAUTENBHOCTD — 3TO:

MHTEHCUBHOCTD — 3TO:

Kak Ha3pIBaeTCs IOKa3aTellb, XapaKTEPU3YIOIUNA MOJHOTY HCIIOIb30BAHMS HCXOJHOTO
ChIpbsi?

J1s1 KaKkoi peakiy TEOPETHUECKUIN BBIXO]] HA3bIBAETCSl CTEXMOMETPUYECKIM?

Yro Takoe MpakTU4YECKUH BBIXOJ POIYKTa?

Korna ucnonp3yercst nokasareib CEIEKTUBHOCTHU?

Kak yBenuuuTh CTENEHb NPEBpALICHUS 110 OJHOMY M3 MCXOIHBIX PEarceHTOB IIPU OCY-
IIECTBJICHUU HEOOPAaTUMON XMMHUUECKON peakuuu?

Yro HazpIBaeTCA LENEBBIM IPOLYKTOM?

PacxomHblit KOO GHUIHUEHT 10 CHIPBIO — ITO:

CreneHnp npeBpalieHus — 3T0:

PaBHoBecHe B XUMHKO-TEXHOJIOTHYECKHX nmpoueccax.

1.

2.
3.
4

6.

CocTosiHME XMMHUYECKOTO PABHOBECUSI UMEET MECTO JIJISl PEAKIIMMN:

Urto Takoe TUHAMUYECKHH XapaKTep COCTOSIHUS paBHOBECHS?

KoHcTaHTa XMMHYECKOTO paBHOBECHSI MOXKET OBbITh BBIpaXKEHa!

Kyna cmectutcsi paBHOBecHe ISl CIIEAYIOIIEH O0OpaTUMOM ra30BOM XMMHUYECKOW peak-
mun:  2A+B C + Q mnpu yB®IMYEHUH TEMIIEpaTypbl, CHUKEHUU JaBJICHUS, yBe-
JMYEHUU KOHIIEHTpaIK pearenra A?

OnpenenuTs 3aBUCUMOCTh KOHCTAaHThI PABHOBECUS OT CTEIICHU NIPEBPAILLEHNUS U BHEIIHE-
IO JIaBJICHHUS IS Ta30BOM CTEXMOMETPUYECKON PEAKIINH: A+1/2B (OX 12A
+B C,— —>

Yro Takoe cMemmienne papHoBecusa? €

CKOpOCTI) TEXHOJOTHYIECCKHUX IMMPOLECCOB.

el N

NGO

Cocrasisromme CKOpoCTH XUMUKO-TEXHOJIOTUYECKOTO Tpoliecca’?

Kak M0oxHO yBenuuuTh ckopocTh huznueckux craguit XTII?

CKOpOCTh XMMMUYECKOHN PEAaKIIMU JUIsl TOMOT€HHBIX PEAKIUI — TO:

Kakum ypaBHeHHEM BBIpa)KaeTcsl 3aKOH JEUCTBYIOUIMX MaccC ISl TOMOT€HHOM peaKIuu:
A+2B=C;

[Tpu yBenuueHUM TeMIiepaTypbl CKOPOCTh PEAKIIUU:

3akoH Baut-T'odda st0:

Kaxyro 3aBUCMMOCTB BbIpakaeT ypaBHeHUE AppeHunyca’?

3ammcarh KHHETHYSCKHE YpaBHCHHUA IJIA CIIOKHOM XHMHYECKOMH pCaKknuu: A B
C» —* B C; — _
2 l b T l
R R

COCTE[BJ'IHIOIJ_[I/IC CKOpPOCTH FeTepOFCHHOﬁ XUMHYECKOM peaKL[I/II/I?
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10.
11.
12.

13.
14.

15.

16.

17.

Kakoe ypaBHeHue sBisieTcs 3akoHoM Duka aiist ckopoct nuddyzun?

st Toro, 4ToOBI YBEIMUUTH CKOPOCTH U HY3UN HEOOXOIMMO:

Kakue nomyiieHus IpUHUMAIOTCS JIJIsl OMUCAHUS TETEPOTreHHOro MpoIiecca Mo MOACIH C
(GpOHTATIBHBIM ITEPEMEIICHUEM 30HbI PEaKIIHN?

Kakumu cTagusiMu JIMMUATUPYETCS] CKOPOCTh TE€TEPOTeHHOT0 mporecca’?

Ecnu ckopocTh reTeporeHHOTo mpolecca JUMUTUPYETCsl BHEIIHEeH nuddy3uei, To Bpemst
npeBpalieHus OyIeT ONnpeaesThCS:

Ecnmu cropocTh reTeporeHHOro mpoiecca JIMMUTHPYETCSl BHYTpeHHeH auddysueit, To
BpEMs MPEBpaIleHUs OyIeT OMpeIeIsaThCs:

Ecnmu ckopocTh TeTeporeHHOro Tmporecca JIMMUTHPYETCS XUMHYECKOW peakiMel, TO
BpeMs PEBpaIleHUs OyIeT OMpeIeIsaThC:

Kakyro nH(popManuro 10KHa HECTH B ce0e MOJIHAS TEXHOJIOTHYECKast CXeMa.

OcHOBBI COCTABJIEHHS 0AJIAHCOB XMMHKO-TEXHOJOTHYECKHUX CHCTEM.

N

13.

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

JaiiTe onpenesnenne 3aKpbITON CUCTEMBI.

[aiite onpeneneHre NOTOYHOW CUCTEMBI.

Kak BeIMIAIuT MaTepuaibHbI OanaHC 3aKpbITOM CUCTEMbI B KOTOPOHl HECKOJbKO (a3,
HECKOJIbKO KOMIIOHEHTOB M OTCYTCTBYET XUMHUUYECKAsl peaKIusl.

Yro sBisieTcs BBIPAKEHUEM 3aKOHA COXPAHEHUS JJIS CUCTEMBI, B KOTOPOM OCYILECTBIISA-
€TCsl XUMUYECKasi peaKius?

Kakumu noTokamMu OIUCBIBAETCS OTKPBITAsi XUMUKO-TEXHOJIOTUYECKAs cucTeMa’?

Kakue xapakTepucTUKy IOTOKOB MOTYT OBITh?

KaxoB Bun ypaBaenus Jlamkemniepa?

Kak Has3piBaeTcs nepBblii uiieH ypaBHeHUs Jlamkeriepa?

Kak Ha3pIBaeTcs BTOpOil wieH ypaBHeHus lamkemnepa?

. Kak Ha3biBaercs Tpetuil uneH ypaBHeHus Jlamkeiepa?
. Koraa Heo6xoa1uMo Hanu4ue 4eTBEpTOro wieHa ypaBHeHus Jlamkennepa?
. B 4eM 0COOEHHOCTh COCTaBIEHHS MAaTEPHAIBLHOIO U TEIUIOBOTO OallaHCOB 3aKpBITON

XTC?

B 4eM 0coO€HHOCTH COCTaBIEHHS MAaTE€pPHAIBHOIO M TEILUIOBOrO OalaHCOB OTKPBITOM
XTC?

®opmbl BeipaxkeHus 6anancos XTC?

Ecnu cuctema 3akpbiTasi, TO B ypaBHEHUH [amkesuiepa OTCYyTCTBYET:

Ecnu cuctema rereporeHHas, To B ypaBHeHUH Jlamkeniepa 00s3aTeIbHO IPUCYTCTBYET:
CBolicTBa NEPUOANUYECKOTO TPOLIECCa:

CaolicTBa HEMPEPHIBHOTO MpoIiecca:

Ilepuonnueckuil mpouece — 310:

HenpepsiBHBII Npo1iecc — 3T0:

Karaan3 B XxMMH4ecKod TeXHOJIOTHMH.

©CoNoR~WNE

Yro Takoe kaTanuz?

Kakum ObIBaeT kaTanus Mo MeXaHUu3My JeHCTBUS?

Y10 Takoe MOI0KUTETLHBIA KaTaan3?

UTto Takoe OTpUIIATENbHbIN KaTaau3?

[To xakoil popmyse pacCUUTHIBAETCSI aKTUBHOCTh KaTanuzaropa?

UTto Takoe OTpaBIIIEMOCTh KaTanu3aropa?

Yro 370!

B uem npuumHa HEPaBHOIOCTYIMHOCTH IMOBEPXHOCTH 3€pHA TBEPJOT0 KartaiuzaTopa?
KakoBa nocienoBaTebHOCTh CTAIM T€TEPOreHHOI0 KaTanusa?
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10. Kak yBennuuTh CKOpPOCTh BHEIIHEH nu(p(dy3uH K MOBEPXHOCTH 3€pHA TBEPAOTO KaTaju-
3aTopa?

11. Ilpu ocymiecTBICHUH YHIOTEPMUYECKON PEaKIIUU YBEINUCHUE TEMIIEPATypPhl IPUBEICT:

12. Ilpu ocyiiecTBICHUH YK30TEPMHUECKON PEaKLUU YBEIMUCHUE TEMIIEPATYPhI IPUBEIET:

13. Kak Ha3bpIBaeTCsl 3aBUCIMOCTbD BBIXO/1a IPOAYKTA OT TEMIIEPATYPHI ISl IK30TEPMUUECKOI
KATAIUTUYECKON peakuu?

14. Kak Ha3bIBaeTCs Croco0 OCYIIECTBIICHHUS MpoIecca MO JMHUU ONTUMAIBHBIX TEMIIepa-

Typ:
/@i@i/@{xononmnbwk
T 7.0 VT P Ve
| | | | = TewTa
T ® o, b, @,

14. Kak Ha3piBaeTcs crnoco0 OCYyLIECTBIEHHS IPOIecca 10 JIMHUKM ONTUMAIBHBIX TeMIepa-
TYp:

XONOANNBHUK

D= = >

~

0
| >
T @1 ®, b, o,

15. Kak Ha3bpIBaeTcsi Criocod OCYIIECTBIICHHS TPOIecca MO JTUHUU ONTHMAIBHBIX TeMIIepa-

TYyp:
| Q | Q | Q

PeakTopbl XMMH4YeCKHX NPOU3BO/CTB.

1. Yro Takoe XapaKTepUCTHUYECKOE YpaBHEHHE peakTopa?
2. Kaxoii aTo peakTop?

C
0 T C

X A CR

T1

T

A
7

Cy T / T

3. Kakoii 3T0 peaktop?

dUe
Co Ck
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Ck

5. BeibepuTe XapaKTepUCTHYECKOE YPAaBHEHHE PEAKTOPA IIEPHOANIECKOTO JIEHCTBHS:
¢ dX U T dX -_U CoX
= _Yr __ Yo
a) T:COI ; 6) t=—r=C|——; p T= - ;
o Vil B (R B V,0q

6. Beibepure xapakTepUCTHUECKOE YpaBHEHHE peakTopa HENpephIBHOTO AECWCTBUS Uicab-
HOT'O BBITECHEHMUSI:

X X
& dX — U dX - U;q C, X
r=C . _“rR_c 22 . r= - _ ,
) ° -([via)R’ 0 B Ol.via)R > B) B Vg

7. BBI6epI/ITe XapPaKTCPUCTHICCKOC YPABHCHUC PCAKTOpPA HEIIPEPBIBHOT'O JNIENCTBUS HI€allb-
HOIro CMCHICHHA !

dX — U td - U C,X
: 6) T:_R:COI_. B) 7= R __ 0 )
V0, B o Vitg B V(g

XA
a) T:COJ
0

8. Uto »TO Takoe:

9. Kakol kpuTepuid UCIIOJIB3YETCS MPU OMPEICTCHUH CT Y TPUOIMHKSHUS PEAThHOTO XH-
MHUYECKOTO PEAKTOPA K TOM UM UHOM MOJEIN UAEATBHOIO:
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A) Re - Kpurepuii PeitHonbaca;
Nu — kputepuit Hyccenbra;
Bo — xpurepuii boneHmrelina.

10. KakoBa 11e51b MacTrabupoBaHusi XHMHYECKUX PEAKTOPOB?
11. HazoBute 110 mopsiaKy Cleaylolre KpUTepun XUMUYECKOT0 MOJ00uS:
12 -y -AH -1?

= ﬂa4

7i'wR‘|:7i‘wR'UR:A . Vi Or

g -AH - i
- a; LR g 9RO g Y
V.-C B-C J-C V.T-p.C AT

p
12. Kakue u3 npecTaBieHHbIX PEAKTOPOB MOKHO OTHECTH K PEAKTOPOM CMELIEHMUS:

Bosdyx
(nap)

Hexodrsie
L Gewecmba

Puc.4.2. Peaktop c nponemiepHoit Puc. 4.3. Peaxrop ¢ Puc.4.4. Ycranoska co cTpyitHo-
MEWAJIKOH: 1 — san; 2 — mewanka; ITHEBMATHYECKUM T1ePEMELINBAHUEM. ILyPKYJISIMOHHBIM CMEIICHUEM!
3 — goosnas pybawka. 1 - 6apbomep; 1 — peaxkmop cmpyiino-scexmopnoeo cmewienus,

2 — 6bIX00 6030yXa U 3a2pPy3Ka 2—np : 3 — men0ob;
JHcuokocmu; 3 — 861600 NPOOyKma

Haepermas
y f boda 2

Hexodrnere
AR
peazermsl D
Q - - ~_, KoneyHsie
p i = S by

N xgno6mnaa
Boda

Puc. 4.5. Cxema TpyOHOTO peakropa THIa Tpyba B TpyOe:

1 — euympennsa mpyba; 2 —  enewnss mpyoa, 3 — koieno

IIpumepsl TeM NPaKTHYECKUX 3aHATHI (TeKYIIHIl KOHTPOJIb)
Pacyer KoHLeHTPaUMIi PACTBOPOB.

1.AKKYMYJSTOPHYIO KHCJIOTY, cojepaiyio 92% cepHoil KUCIOTHI, HaJl0 pa30aBUTh BO-
1ot 1o koHteHTparuu 28%. CKoJIbKO Ha/lo B3sATh BOABI Ha 100 Kr HCXOTHOW KUCTOTHI ?
Pa3baBiieHne 1 cMelIMBaHUE PACTBOPOB.

1.Haiitu konuyectBo Bozb! A pazbasnenus 10 kr 25%-ro pacTBopa HATPHUEBOM CETUTPHI
1o 10%-ro pacTtBopa.

2.B kakux xonmuuecTBax cienyer cmematb 40%-it u 25%-# pacTBOpbl aMMHAaYHOM CENUT-
pbl, uT00b!I oayuuTh 10 T 30%-r0 pacTBopa.

Pacyersl o xummu4eckoit (popmysie 1 XUMHYECKON peaKkIuH.
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1.CunbBUHHT TpEACTaBISIET COO0H CMECh XJIOPUIOB Kalus M HaTpus. AHAJIU30M ycCTa-
HOBJIEHO, 4YTO 00pa3zen conepxut 15% kanusa. CKoIbKO MPOLEHTOB XJIOPHAa KaJlusl COJEPKUTCS
B JJAHHOM o0pa3ie?

IIpuMepsI TeCTOBBIX 3a1aHUM:

1. TexHomorwus 310
a) COBOKYITHOCTh METOJIOB M HHCTPYMEHTOB JUISI JOCTH)KEHUS JKEIaeMOro pe3yibTara.
0) COBOKYIMHOCTb METOJIOB M HHCTPYMEHTOB JJIsl JOCTHXKEHUS JKEJIaeMOro pe3yJibTaTa ¢ yueToM
HKOHOMHYECKON AP PEKTUBHOCTH.
B) COBOKYIHOCTb METOJIOB U MHCTPYMEHTOB JIJIsl JOCTHXKEHUS JKEJIaeMOIo pe3ysbTara ¢ yueToM
HKOHOMHYECKOMH, IKOJOTMYECKON M COIMaIbHOM 3(h(heKTUBHOCTH.

2. XuMmuueckas KHHETHKA
a) pazznen GU3MYECKON XUMHHU, U3YHAIOIIUNA 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUYECKUX peak-
UMUK BO BPEMEHH, 3aBUCHUMOCTH ITUX 3aKOHOMEPHOCTEH OT BHEIIHUX YCIIOBHH, a TaKXe Mexa-
HU3Mbl XUMUYECKUX ITPEBPALLICHUMN.
0) ) pasznen GU3NYECKON XUMUH, U3YIAIOIINN 3aKOHOMEPHOCTH MTPOTEKAHUS XUMUYECKIX peak-
U BO BPEMEHH.
B) pa3zaen GU3NIECKON XUMHUHU, H3yIaIOIUi MEXaHU3Mbl XUMHUECKUX MPEBPAILICHHA.

3. XuMmmueckoe paBHOBECHE
a) COCTOSIHME XMMHYECKOT0, 0OpaTUMOTrO TpoIiecca, P KOTOPOM CKOPOCTh MPSMOW PEeaKIuu
paBHa CKOpPOCTH 00paTHOM peakuuu. st cucTeMbl, HaXOAAIIEeHCS B XUMHUYECKOM PaBHOBECHUH,
KOHIICHTPAIlMK PEarcHTOB, TEMIIeparypa W APyrue mapameTpbl CUCTEMbl HE WU3MEHSIOTCS CO
BPEMCHEM.
0) COCTOSIHME XUMHUYECKOro, 00paTuMOro mporiecca, pu KOTOPOM CKOPOCTh NPSMOM pPeaKIuu
paBHa CKOPOCTH OOpaTHOM peaKIluu.
B) COCTOSIHUE XUMHUYECKOT0 MpoIiecca, MPU KOTOPOM CKOPOCTh MPSIMON peaklliy He paBHA CKO-
pOCTH OOpaTHOM peaKIINH.

4. brok cxema
a) Cxema B KOTOpOIl oTpakeHa M(PHOPMAIIMSI O B3aMMOCBS3H MEX]y almaparaMu, ocIe10Ba-
TETBLHOCTBIO OCYIIECTBICHHUS OTEPAINi, TAaHHBIX O TUIIAX amnmapaToB, COCTABE MaTEPUATBHBIX
MOTOKOB
0) Cxema B KOTOpOH oTpaxkeHa MHOPMAIIMS O B3aUMOCBSI3U MEXKIY allfapaTtaMu, MOCieI0Ba-
TEJIBbHOCTBIO OCYILIECTBIICHHUS ONlepaluii

5. HcxonHble BelecTBa
a) 9TO MaTepHajbl, BBOJUMBIE B MPOIIECC, HAJl KOTOPBIM COBEPIIAIOT TEXHOJOTHIECKHUE OTepa-
[IUU ¥ KOTOPBIE MPETEPIIEBAIOT XMMHUUECKHE MTPEBPAIICHHs BXOE Mpoliecca.
0) crmoCcOOCTBYIOT OCYIIIECTBIICHUIO MPOIIecca, HapuMep, KaTaaTnu3aToPhl.
B) MPOAYKT, HE BBIXOSIINIA U3 chephl MPOU3BOJACTBA M YIACTBYIOUINI B TaTbHEUIIINX CTAIHSIX.

6. Karamuzarop
a) XHMHYECKOE BEIIECTBO, YCKOPSAIOIIEE PEaKInio, HO HE PaCXO/yIoIIeecs B IPOIECCe PEaKIIHu.
0) XUMHUYECKOE BEIIECTBO, YCKOPSIOLIEE PEAKIIUIO.
B) XMMUYECKOE BEIECTBO, HE PACXO/IYIOIIEECs B MIPOIIECCE PEAKIIHH.

7. CepHas KHCIIOTa

a) HEOPraHM4ECKOe BEUIECTBO, CUIIbHASL IBYXOCHOBHAsI KUCJIOTA, OTBEYAIOILAsl BBICIIEH CTENIEHU
okucieHus cepsl (+6). Ilpu OOBIYHBIX YCIOBHSIX KOHLIEHTPUpPOBAHHAsl CEpHas KUCIOTa — Tsi-

20



kEnasi MacIISTHUCTasl KUIKOCTh 0Oe3 IBeTa M 3araxa, ¢ CUIBHOKHCIBIM «MEIHBIM» BKycOM. B
TEXHHUKE CEpPHOW KUCIOTOW HA3bIBAIOT €€ CMECH KaK C BOJOM, TaK U C CEPHBIM aHTHUAPHUIOM.

B) HEOPTaHWYECKOE BEUIECTBO, ciabas ABYXOCHOBHAs KHUCIIOTA, OTBEYAIOMIAsl CTEIICHU OKHUCIIe-
HUS cephl (+4).

8. MoHoruapar cepHOi KUCIOTHI
a) cootnomenune SO3 : H,O > 1
0) coornomenue SOz : HO <1
B) cootHomeHue SOz : H,O =1

9. Ammmak
a) OMHapHOE HEOPraHWYECKOEe XMMHUECKOe COSMHEHHE a30Ta U BOJ0OpO/Ia
0) OMHapHOE HEOPraHMYECKOE XUMUYECKOE COSAMHEHHUE a30Ta W BOAOPOJIA, IPU HOPMAIBHBIX
YCIIOBUSX — OECIBETHBIN T'a3 C PE3KUM XapaKTEPHBIM 3aI1aXOM.
B) OMHapHOE HEOPTAHUYECKOEC XUMHUUYECKOE COSIUHEHHE a30Ta M BOIOpoaa ¢ obmmieit hopmynoi
NH3, npy HOpMaNbHBIX YCIOBUSX — OECI[BETHBIN I'a3 C PE3KUM XapaKTEPHBIM 3aI1aXOM.

10. X¥MUKO-TEXHOJIIOTHUECKHUI TPOLECC
a) COBOKYITHOCTb OIIE€PALU MO3BOJISIONINX ITOIYYHUTh LEIEBOM MPOAYKT 3aJaHHOTO KOJINYECTBA
¥ KayecTBa U3 UCXOTHOTO CHIPhA.
0) COBOKYITHOCTb ONIE€pALIUN TO3BOJIAIOIINX MTOTYYUTh LEIEBONU MPOIYKT U3 HOIYIPOIYKTOB.
B) COBOKYITHOCTH OIEpaIMii MO3BOJISIONINX Pa3ApOOUTh, KilacCU(UIMPOBATh U 000raTUTh HC-
XOJTHOE ChIpbeE.

7.4. CooTBeTCTBHE LIKAJIbI OLIEHOK 1 YPOBHE chopMHUPOBAHHBIX KOMIIETEHIHIi

YposeHs chopmu-
POBaHHBIX KOMITE- Ouenka [Nosicuenus
TEHIUH

Teopernueckoe cojliepkaHue Kypca OCBOEHO IMOJI-

HOCTBIO, BCE MPEIYyCMOTPEHHbIE MPOrpaMMoil o0ydeHus
yueOHbI€ 3a/IJaHUS BHINOJTHEHBI.
OOyuarouuiics CcrnocoOeH ONUChIBaTh, IOHMMATh U
COIPOBOXKIAaTh TEXHOJIOIMYECKUH TMpOIecC Ha BBICOKOM
Bricokuii OTIINYHO ypoBHe. Ilocie ocBOeHHS IUCHMIUIMHBI CIOCOOEH Ha
OTJIMYHOM YPOBHE OCYLIECTBIIATH HKCIEPUMEHTAIbHBIN
KOHTPOJIb 110 MMEIOUIMMCS METOAMKAM 3a IpoleccaMu
MOJATOTOBKHU ChIPbE, NEPEPAOOTKU ChIPbs, OCYIIECTBICHUS
XMMHUYECKUX NIPEBPALICHUN U 3a MPOLIECCaMU pa3eiICHUs
CMECH KOHEYHBIX MPOAYKTOB.

Teoperuueckoe copep)kaHue Kypca OCBOEHO IOJI-
HOCTBIO, BCE NMPEAYCMOTPEHHBIC MPOrPaMMOi OO0ydeHUS
yueOHbIC 3a/1aHUs BBIMIOJIHEHBI C HE3HAUYUTEIHHBIMHU 3a-
MEYaHHUSIMH.

OO0yyaromuiicst CmocoOeH ONMUCHIBATh, MOHUMATh U
COIIPOBOXKIATh TEXHOJIOTHYECKUH TPOIECC Ha XOpOIIeM
ypoBHe. [locie ocBOeHHs TUCIUIUIMHEI CIIOCOOEH Ha XO-
poIeM YpOBHE OCYIIECTBISITH  AKCIEPHUMEHTATBHBIN
KOHTPOJIb MO UMEIONIMMCS METOJUKaM 3a MpoIeccaMu
MOJITOTOBKH CHIPbE, IEPePaObOTKH CHIPhS, OCYIICCTBICHUS
XUMHUYECKUX TIPEBPAIICHUI U 3a MPOIlecCaMu pa3esieHus
CMECH KOHEYHBIX TPOJTYKTOB.

ba3zoBbIii XOpOIIo
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VYposeHns chopmu-
POBaHHBIX KOMITE- Omnenka INosicHeHus
TEHIUH

Teoperndeckoe copiepkaHue Kypca OCBOCHO 4a-
CTUYHO, OOJIBIIMHCTBO MPEAYCMOTPEHHBIX MPOrPaMMOi
0o0ydeHus yaeOHBIX 3aJJaHHi BBIITOJIHEHO, B HUX UMEIOTCS
yIOBJIETBOPH- | OLIHOKH.

TEIHHO OOyyarommiicst c1ab0 MOHUMAET TEXHOJIOTHUSCKUN
npotiecc. [lociae 0CBOeHHS TUCIUTUIMHBI CI1ab0 CIOCOOeH
Ha 3KCHepHMeHT&HBHHﬁ KOHTpPOJIb IO HUMCHOIINUMCH
METOJTUKAM.

[Toporosbiii

TeopeTnueckoe colepkaHue Kypca HE OCBOEHO,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX IPOrpaMMOi 00yUeHHUSI
y4eOHBIX 3aJjaHuil MO0 HE BBINOJIHEHBI, JTUOO ColepKat
rpyOble OmuOKH; TOMOJHUTENbHAS CaMOCTOSITeNIbHAs pa-
00oTa HajJ MaTepuajoM He IpHUBeia K KakoMy-JIHOo 3Ha-
YUTEITFHOMY MOBBIIIEHUIO KAa4eCTBA BBIMOJIHEHUS Yy4eO-
HBIX 3aJIaHH.

OOyyaronuiics He COCOOCH MPUMEHSTh 3HAHUS
0 TEXHOJIOTHYECKUX IPOIECccaX M OMEpalusix; HECIoco-
O€H K SKCIEpHMEHTOB MPOBEACHUIO U aHAJIN3y KCIEepU-
MEHTAJIbHBIX JaHHBIX.

HCYOOBJICTBO-
PUTCIBHO

Huskuit

8. MeToauyecKkue yKa3aHusi JJIsl CAMOCTOSITEIbHON PaGoThl 00yJaroIUXCS

CamocTtosTenpHas paboTa CIIOCOOCTBYET 3aKpEIUICHHIO HABBIKOB PAa0OTHI ¢ y4eOHOU H
HAYYHOH JIUTEPaTypOil, OCMBICIICHHIO U 3aKPEILICHUIO TEOPETHYECKOTO MaTepHala 1o Kypcy.
CamocrosiTenpHas paboTa BBITOTHSIETCS BO BHEAYIUTOPHOE (ayAUTOPHOE) BpeMs T10 3a/a-
HUIO U TP METOJAMYECKOM PYKOBOJICTBE MpernojaBaTelis, HO 0e3 ero HeMmOCPeJACTBEHHOIO yda-
cTus (MPU YaCTUIHOM HETIOCPEICTBEHHOM YYAaCTHH IPENOABATEIIS, OCTABISIONEM BEAYITYIO
pOJIb B KOHTPOJIIE 32 pa0OTOM CTYACHTOB).
Dopmbl camocmosmenvHou pabomul 6aKanaBpoB pazHooOpa3Hbl. OHHM BKIIIOYAIOT B CE0s:

- 3HaKOMCTBO C U3YyYEHMEM M CHUCTEMaTH3alMI0 OQHUIMAIBbHBIX TOCYIapCTBEHHBIX
JIOKYMEHTOB: 3aKOHOB, IIOCTaHOBJICHHUH, YKa30B, HOpPMaTUBHO-MHCTPYKIIMOHHBIX M CIIPABOYHBIX
MaTepHajoB C UCMOJIb30BaHUEM HMH(OPMAIIMOHHO-TIOUCKOBBIX cucteM «KoncynbranT Ilmocy,
«["apanT», rodaneHOM cetn «MHTEpHET»

- U3ydyeHHe yueOHOW, HaydyHOM ¥ METOJMYECKOW IMTepaTyphl, MaTepuaioB
MEPUOANYECKUX U3IaHUIA C TPUBIICYEHHEM SJIEKTPOHHBIX CPEICTB OPHUIUATLHON, CTATUCTHYECKOM,
NEepUOANYECKON U HaydYHO!H UH(pOpMaLIUH.

B mporniecce n3yuenus AucuumiinHbl «O01as XuMudecKkasi TEXHOJIOT U HApaBICHUS
18.03.01 «Xumuueckas TEXHOJOTHS» OCHOBHbIMU UOAMU CAMOCTOSIMENbHOU pabombl SBIIS-
IOTCSI:

O MOATOTOBKA K ayJAMTOPHBIM 3aHATHAM (JICKIIMAM, MPAKTHUYECKUM U jabopatop-
HBIM 3aHATHSIM) U BBIIIOJHEHUE COOTBETCTBYIOIINX 3a/1aHUI;

O caMOCTOATENIbHAsT paboTa HaJ OTACIBHBIMA TEMaMU y4eOHOHN JUCIMIUIUHBI B CO-
OTBETCTBHHU C y4EOHO-TEMATUUECKUM TUTAHOM;

O BBITIOJIHEHHE TECTOBBIX 3aIaHHI;

O MOJArOTOBKA K DK3aMEHY.

CaMocTosTebHOE BBINIONHEHUE MeCcnmoeblX 3a0aHuti TI0 BCEM paszieniaM JUCIUILUINHBI
copmupoBansl B ponze oreHouHbIX cpeacts (POC)
JlaHHBIE TECTHI MOTYT HCIOJIB30BATHCS:

— OakanaBpamH IIpH MOJTOTOBKE K 9K3aMeHY B popMe CaMOIIPOBEPKH 3HAHUH;
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— IpenoAaBaTeNsIMU I MPOBEPKU 3HAHUH B KadecTBe (POPMBI IPOMEKYTOUHOTO KOH-
TpPOJIs Ha JaOOPAaTOPHBIX U JIGKLIMOHHBIX 3aHATHSAX;

— IS IPOBEPKU OCTATOYHBIX 3HAHWH OaKaIaBpOB, U3YUHMBIIHUX JAHHBIN KypC.

TecroBble 3amaHuWsi pacCUUTaHBl HAa CAMOCTOSITENBHYIO pPaboTy 0€3 HCIOIb30BaHUS
BCIIOMOTaTEIIbHBIX MaTepHaioB. To eCTh MPH UX BBIIOJIHEHUH HE CIIETYET TOIb30BaThCs YICOHOH 1
JIPYTAMH BHJIAMU JIATEPATYPHI.

Jlnisi BBITIOJTHEHUST TECTOBOTO 3aj[aHUs, MPEKIEC BCErO, CIEAYeT BHUMATEIHHO IMPOYUTATH
MIOCTaBIICHHBIN Borpoc. [locie 03HaKOMIJICHUsI C BOIPOCOM CJEAYET MPUCTYIATh K IMPOYTCHHIO
npeaiaraéMbIX BapUaHTOB OTBeTa. HeoOXOoauMO MpoduTaTh BCE BapUAHTHI M B Ka4eCTBE OTBETA
cIIeyeT BhIOpaTh HHACKC (OyKBEeHHOE 0003HAUEHHE), COOTBETCTBYIOIIHA IPABUILHOMY OTBETY.

Ha BpImonHeHne Tecta OTBOAUTCS OrpaHmdeHHoe Bpems. OHO MOXKET BapbUPOBATHCS B
3aBHCUMOCTH OT YPOBHS TECTHPYEMBIX, CIOXKHOCTH W oObema Tecra. Kak mpaBuiio, Bpems
BBINIOJIHEHHUS TECTOBOTO 3aJ[aHusl onpeersiercs u3 pacdyera 40 ceKyH/ Ha OJTUH BOIPOC.

ConeprkaHue TECTOB IO JTUCIUILIMHE OPUEHTHPOBAHO Ha MOJTOTOBKY OakKaiaBpoOB IO OC-
HOBHBIM BOIIPOCAM Kypca. YPOBEHBb BBITIOJIHEHHUS TECTa MO3BOJIACT MPENOABATEIISIM CYTUTh O
X0JIE CaMOCTOSITEIIbHON PadOThI 0aKaIaBpOB B MEKCECCHOHHBIIM TIEPUOJ U O CTEIICHH HX IMOJIO-
TOBKH K 9K3aMEHY.

9. Hepeqeﬂb I/IH(l)OpMaIII/IOHHBIX TeXHOHOFHﬁ, HUCII0JIB3YEMBIX
NMpH OCYHIECTBJICHUH 06p330BaTe.]IbHOFO nmpomecca mo JTMCHMIIJINHE

Jlns yCriemHoro OBJaJeHUsl JAUCHUIUIMHON HCIONIB3YIOTCS cieayromue HH(opManu-
OHHBIE TEXHOJIOTHH O0yUYCHHS:

e [Ipu mpoBENCHUM JEKUMH HCHONB3YIOTCS IPE3CHTAlMd MaTephaja B IIpOrpamMMe
Microsoft Office (PowerPoint), Bbixom Ha mnpodecCHOHAIbHBIC CANTBI, HCIOIb30BAHHE
BU/ICOMATEPHAJIOB Pa3JIMYHBIX HHTEPHET-PECYPCOB.

e JlabopaTropHble 3aHATUS MO JUCIHIUIMHE TPOBOAATCS B CIEMUATU3UPOBAHHON
y4eOHOI ayTUTOpHH.

Kaxnoe pabouee mecto 00ydaromierocs OCHaleHO HEOOXOJUMBIMU IS padOThl WH-
CTpyMEHTaMH (IITAaTUB, CIUPTOBKA), MOCYAOH, XMMUYECKMMHU peakTUBamMu. Ha 3ansaTum oOydya-
IOIIMECs] M3YYal0T OCOOCHHOCTH XMMHUYECKOTO CTPOSHHSI M CBOWCTBA OCHOBHBIX OMOOpTraHHWdYe-
CKUX COEMHEHUH, METO/Ibl UX Ka4€CTBEHHOT'O M KOJIMYECTBEHHOTO aHAJIN3A.

Ha mpakTudeckux 3aHATHAX CTYACHTHI OTpaOaThIBAIOT HABBIKM aHAJHM3a IPOIECCOB Me-
TaboJIM3Ma OCHOBHbBIE OHMOIIOJIMMEPOB KUBOW MaTEpPHH.

B mporecce wu3ydeHHS IUCHMIUIMHBI yYeOHBIMH TENSIMH  SIBJISIFOTCS  TIEPBUYHOE
BOCTIpHATHE Yy4eOHOW HWHGPOPMALMUM O TEOPETHUECKUX OCHOBAaX M NPUHIMIAX padoThl ¢
JOKYMEHTaMH (KapThl, TUIaHBI, CXEMBI, PETJIAMEHTHI), €€ YCBOCHHE, 3allOMHHAHHE, a TaKKe
CTPYKTYpPUPOBAaHUE TMOJYYEHHBIX 3HAHUH W  pa3BUTHE HMHTEIUICKTYAIbHBIX YMEHHUH,
OPUEHTHPOBAHHBIX Ha CHOCOOBI JESITEIBHOCTH DPEMpOAYKTHBHOTO Xapakrepa. llocperacTBom
UCTIOJIb30BAaHUS ITHX WHTEJUIEKTYaJbHBIX YMEHUH JOCTHraloTCsl y3HaBaHUE paHee YCBOEHHOIO
MaTepuala B HOBBIX CUTYaIUsIX, IPUMEHEHUE a0CTPAKTHOTO 3HAHHS B KOHKPETHBIX CUTYAITHSIX.

JUis TOCTHXKEHUST ATUX 1eNiel MCTOJb3YIOTCS B OCHOBHOM TPaJUIIMOHHBIE WH(bOpMa-
THUBHO-PA3BUBAIOIINE TEXHOJIOTHN O0YUYCHHUS C YIETOM Pa3IMIHOTO COYETAHUS TTACCUBHBIX (PopM
(Jexmust, 1abopaTopHOE 3aHATHE, KOHCYIbTAlUs, CAMOCTOSATENIbHAS padoTa) U PENpPOIyKTUBHBIX
METOI0B 00y4YeHHs (IIOBECTBOBATENBHOE H3NIOKEHHE yueOHOH HMHbOpMaIu, o0BsICHUTEIBHO-
WUTIOCTPATUBHOE U3JI0KEHUE) U JTa0OPaTOPHO-TIPAKTUYECKHX METOJIOB O0yUEHHUSI.

VYHuBepcuter obecrnedeH HEOOXOAMMBIM KOMILIEKTOM JIMIEH3MOHHOIO MPOTrPaMMHOTO
o0ecrieueHus:

e  ceMelcTBO KOMMEpPYECKHX ONEPaLMOHHBIX cucTeM cemelicTBa Microsoft Windows;

e oducHsIil naker npunoxxkenut Microsoft Office;
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e MmporpamMMmHasl CUCTeMa Il OOHAPY>KEHHUS TEKCTOBBIX 3aMMCTBOBAaHUN B Y4EOHBIX H
Hay4HBIX paboTax «AHTUIIaruat.BY3».

10. Onucanmne MaTepuAJIbLHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOIi 1JIA OCYIIeCTBJIEHUS
00pa3oBaTeJIbLHOIO NMpoIecca mo JTUCIHHIINHE

Peanuzanus yueGHOro mpoiiecca OCyIeCTBISIETCS B ClICHUAIbHBIX YUEOHBIX ayJUTOPHUSIX
YHHUBEPCHUTETA JUIS IPOBEJCHUS 3aHATUH JIEKIMOHHOTO TUMA, Ja00paTOPHBIX 3aHSATHH, IPYIIO-
BbIX M WHIMBUAYAJIbHBIX KOHCYJIbTAIMMA, TEKYIIErO0 KOHTPOJS U MPOMEKYTOYHOU aTTeCTalluu.
Bce aynuTtopun yKOMIUIEKTOBAHBI CIEHUATM3UPOBAHHON MEOEIbI0 M TEXHUYECKUMHU CpPE/ICTBA-
MU OOy4YeHMS, CIyXAIUMU Ui MpeacTaBieHus] yueOHo mHbopManuu OONBIION ayIuTOpUU.
[Tpr HEOOXOAMMOCTH OOYUAIOIUMCS MPEATAraloTcsi HabOphl JEMOHCTPAIIMOHHOTO 000pYyI0Ba-
HUS ¥ Y4eOHO-HAIIIAIHBIX TOCOOUI, oOecreunBarofe TeMaTHYeCKUe NLTIOCTPAIIH.

CamocrosTenpHas paboTa 00yJaIOMIMXCs BBITOIHACTCS B CIICIIUATTU3NPOBAHHOMN ayUTO-
puH, KoTopas 00opyaoBaHa y4eOHOIl MeOenbl0, KOMIBIOTEPHON TEXHUKOW C BO3MOXKHOCTHIO
NOJKITIOUeHUs K ceTH «VHTepHeT» u 00ecieyeHrneM JOCTYIa B AJIEKTPOHHYIO HH(POPMAIIMOHHO-
oOpa3zoBatenbuyto cpeny YIJITY.

Ectp momemienne Uit XpaHeHHsI ¥ MPO(UIAKTHYECKOTO 00CITY)KUBaHUsI y4eOHOTO 000-
pyIOBaHUSI.

TpeOoBaHusi K ayIUTOPUIM

HaumeHnoBanue CriICeaJIbHbIX HOMeIlIeHHFI OCHaI_HeHHOCTb CIICHaJIbHBIX HOMeIlIeHI/II\/II
u HOMGH.[@HI/Iﬁ JUIA CaMOCTOSITEIIbHOM pa60TLI u HOMeH.[eHI/Iﬁ JUIA CaMOCTOSITEILHOHN paGOTLI
Y4eOHast ayTuTOpHs A MPOBEICHUS 3aHATHI JICKIIH-
OHHOI'O THIIA, 3aHATHI CCMHHApPCKOro Tuvlia, IpyIiio-
BbIX W HWHAWBUAYAJIbHBIX KOHCYJ'ILTaL[HfI, TCKYLICTO
o KOHTPOJISI U HpOMC)KyTO‘IHOﬁ aTTeCTallu, OCHAaIllCH-
Iomerenne st ICKUNOHHBIX 3aHITUM, | yag cromamu i cTy bsMEL.
TPYHIIOBBIX W HWHAHWBUAYAJIBHBIX KOH- HepeHOCHLIeZ

CYHLTaHHﬁ, Te}(y]_uef/'l U TPOMEXKYTOU- | ~IEMOHCTPALHOHHOE MYJIBTUMEIHIHHOE 000pYI0BaHKE
HOI aTTeCTaLUH. (HOYTOYK, 3KpaH, MPOEKTOP);

- KOMIUIEKT 3JIEKTPOHHBIX Y4eOHO-HATJISIIHBIX MaTepH-
ajioB (mpe3eHTanuii) Ha (ruenr-HOCUTeNsx, o0ecreun-
BAOIINX TEMAaTUYECKHE UIUTFOCTPAIUH.

YueOHas ayTUTOpHUs IJIs IPOBEACHUS TaO0OPaTOPHBIX
3aHATHH, OCHAIIIEHHAs CJITYIONIMM 000pyI0BaHUEM:
yaeOHast JOCKa, CTOJIBI JIAOOpaTOpHBIE — 6 MIT., Tabype-
Tbl — 12 wT., cTON JUI4 IpenogaBaTess — 1mrT.;, CTyJ —
1 mT.; BEITSDKHBIE MIKa(bl — 2 MIT.; yCTaHOBKA IS HC-
[Tomemmenune s Ha60paTOpHLIX 3aHs- | cienoBaHUs Mpolecca yMsIrdyeHust Bobl — 11T.; ycTa-
TH HOBKa Juis1 KaycTuukanuu — 1 mr.; pedpakromeTp
RL-2 — 1 mT.; Becol TexHHUECKHEe— 1 WT.; yCTAaHOBKA
Coxcrnera U1 SKCTparupoOBaHUs U3 TBEPIBIX MaTepHa-
70B — | mIT.; ycTaHOBKA A7 OyMaXXHOH Xpomarorpa-
¢um — 1 1wT.; Becrl 1abopaTtopHbIe — | MIT.; CTEHA
OXpaHBI TPY/Ia M TEXHUKU O0€30IaCHOCTH.
[TomemeHust ISl CaMOCTOSTEIIBHON pa- | [lomemenne s caMOCTOATEIBHON paboTel 00y4aro-
GOTHI HIMXCSI, OCHAIIIEHHOE CTOJIAaMU U CTYJIbSIMH; KOMIIbIO-
TEPHOM TEXHHMKON C BO3MOXHOCTBIO MOAKIIOUEHHS K
cetu «MHTepHET» M MOCTYNOM K 3JIEKTPOHHOH WUH-
dhopMmarroHHo# oOpa3oBarenbHoM cpeae YIJITY.
HOMeHIGHI/Ie AJId XpaHCHUSA U HpOCbI/I_ PacxomHbie MaTepuabl A1 peMOHTA U 00CITYKUBAHUS

JTAaKTHYECKOTO OOCITY)KUBAHUS ydeOHoro | TeXHHKH.
06opyHOBaHH;[ Mecrta s xpaHeHUst 000py10BaHNSI, XUMHKATOB.
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