Pabouan nporpamMmma IMCIUIIJINHBI (MO)Iy.]'[H) «XHMHYECKHE P€AKTOPLD», BKJIIOYasd
OLCHOYHbIC MaTEpPUAaJIbI

1. TpeGoBanus K pe3yJbTaraM 00y4eHHs N0 JUCHUILIHHE (MOLYJII0)
1.1. llepeyenr KommeTeHUHWH, (OpMHPyeMbIX IHCHUILIMHON (MOAyJeM) B Hpolecce
OCBOEHHs 00pPa30BaTEJIbHOI IPOrpaMMBbl

I'pynna komneTeHnmii Kareropusi komnereHuuii Konp! u copepkanue KoMIeTeH Ui
YHuBepcajibHbIe - -
Oo6menpodeccroHaIbHBIE - OIIK-2. Crnoco0eH UCIONB30BaTh COBPEMEHHOES
TEXHOJIIOTMYECKOEe M aHAJIMTHUECKOEe 000py/J0BaHHE
B npogeccuoHaTLHOM u Hay4JHO-

HCCIIe/I0BATENIbCKOH AESITeIbHOCTH

- OIIK-5. CriocoOeH MOHMMATh MPHHIMIBI PaboTHI
COBPEMEHHBIX HWH()OPMAIMOHHBIX TEXHOJOTHUH |
UCIIONIb30BaTh WX Uil peleHus  3aj1ad
npodecCHOHAIBHON IeATeIbHOCTH
[Ipodeccuonanbhbie - IIK-2. CnocobeH  HCHONB30BaTh,  IMPOBEPSTH
TEXHUYECKOC COCTOSIHHE 000pyIOBaHMUs,
OpraHM30BHIBATh €ro NPO(UIAKTHYECKHE OCMOTPHI
W TEKyIIMH PEMOHT, TOTOBHOCTBIO K OCBOCHHIO U
HKCILTyaTalliy HOBOT'O 000pYJOBaHUS

1.2. KoMmneTeHIIHM W WHIMKATOPbI WX JAOCTHXKEHHS, (GOPMHUPYeMbIX THCHUTIAHOM
(MoyJieM) B mpolecce 0CBOeHHs 00Pa30BaTeIbHOI MPOrpaMMbl

Kon Koja unaukaropa
ConepikaHue MHANKATOPA KOMIETEHIIHH
KOMIIETEHIIMN |  KOMIETEHIIMH

OIIK-2 OIlK-2.1 Pemraer 3amaun mpogecCHOHAIbHOW MESITENBHOCTH C HCIONb30BAHUEM
COBPEMEHHOT'0 TEXHOJIOTHYECKOI'0 U aHAJIMTHYECKOT0 000pyI0BaHHs

OIIK-5 OIIK-5.1 [Mpumensier cpeacTBa COBPEMEHHBIX MH()OPMALMOHHBIX TEXHOIOIHU IS
MOKMCKa, XpaHeHus1, 00pabOTKH, aHAJIM3A U MPEJCTaBlIeHUs] HHOpMaIU

[K-2 [K-2.1 BeiOupaer W 9IKCIUTyaTHpyeT TEXHOJIOIMYecKoe OO0OpyJOBaHHUE IpU
IPOM3BOJCTBE OCHOBHBIX (DYHKIMOHANBHBIX MAaTEpHUaJiOB  SOAEPHOrO
TOIIMBHOT'O [IUKJIA

1.3. Pe3yabTaThl 00y4yeHHs 1O AUCHUNINHE (MOTYJIIO)
Lean u3ydyeHus AMCHUATLITMHBI (MOIYJIs1) — H3yYCHUE OCHOBHBIX 3aKOHOMEPHOCTEH XUMHYECKUX
MIPOIIECCOB, MPOTEKAIOIINX B PEAKIIMOHHBIX allapaTax, ¥ OCHOB TCOPUH XUMHUYECKHX PEAKTOPOB,
paccMOTpeHHE OCHOBHBIX METOJIOB W TPHEMOB TMOBBINICHUS A(PPEKTUBHOCTH HX pabOTHI,
(dbopMupoBaHKe y CTY/ICHTAa 3HAHUI U yMEHHIA, HEOOXOAUMBIX JUIs BBIOOPA M pacdyeTa XUMUIECKUX
PEaKTOPOB ISl OCYIIECTBICHUS XUMUKO-TEXHOJIOTHIECKUX MTPOLIECCOB.

B pesynbrate u3y4eHus: AUCIUILIAHBI (MOIYJIs1) OOYJaIONIHIACS JOKEH
3HATH:

® OCHOBHBIC YPAaBHCHHUS XMMHUYECCKOH TEPMOIMHAMUKUA MPHUMEHUTEIHHO K XHUMHYCCKHM
peakiusM; ypaBHCHUs (HOPMAIbHOW KUHETUKA M KHUHETHKH CJIOXHBIX, LIEIMHBIX
TeTePOrCHHBIX PEAKIIHIA;

¢  (DUBHMKO-XUMHUYECKUE 3aKOHOMEPHOCTH aJICOPOIIMOHHBIX U KaTATUTHYECKHUX SIBIICHUH U UX
IIPUPOAY;

e 0cO00EHHOCTU KOHCTPYKIIMH XMMHUYECKUX PEAKTOPOB B OCHOBHBIX MPOIIECCaX XUMHUECKON
TEXHOJIOTUH, HEPTEXUMUU M OMOTEXHOJIOTHH METOJbI TEPMOIMHAMUYECKOTO OMHUCAHHUS
XMUMHUYECKUX PaBHOBECUI B MHOTOKOMITOHEHTHBIX CUCTEMAX;

e HeoOXxoauMble TpeOOBaHUS K METOJMKE HKCIEPUMEHTA ISl TMOJIyYeHHUS aJIeKBaTHBIX
pE3yNbTaTOB;

e 0cOOEHHOCTH MAacCIITaOMPOBAHUS PE3YAbTATOB HKCHEPUMEHTAJIbHBIX HCCIETOBAHUMN
XUMHYECKUX TPEBPAIICHUN;

¢ (U3UKO-XMMUYECKHE OCHOBBI MOJCIHUPOBAHUS XUMHYECKHX PEAKTOPOB; CIOCOOBI
noBbIIeHUE YPPEKTHBHOCTH PEAKTOPHBIX CHCTEM;



yMeThb:

CIoCcoObl aHaIM3a TEXHOJOTHUECKUX MPOIIECCOB B XUMHUECKUX PEAKTOpPaxX U BBISBICHHS
€ro HEeJI0CTAaTKOB;

cpeacrBa, MCTOJAbI IMOBBIINICHUA 0€e3011acCHOCTH Ipru OSKCIUTyaTalluhd XUMHUYCCKUX
pPEaKkToOpoB;

IIPOrHO3UPOBATh BIUSHUE Pa3IMYHBIX (DAKTOPOB HA PABHOBECHE B XMMHUECKUX PEAKIIUX;
OTPEENATh HAIPAaBJIEHHOCTD MIPOLIECCa B 3aJJaHHBIX HAYaJIbHBIX YCIOBUSX;

ONPEJENATh COCTaBbl COCYLIECTBYIOIIUX (a3 B TE€TEPOT€HHBIX CHUCTEMax; OLIEHHWBATH
BIIMSIHUE PEKUMHBIX 1APAMETPOB MPOLIECCA HAa IPOTEKAHUE XUMUYECKUX PEAKIIMIA;
aQHAJIM3UPOBATh U IPOBOJAUTH 3KCIIEPUMEHTAIbHBIE HCCIIEIOBAHUS C IIEJIbI0 M3YyYEHUs
XMMHMUYECKUX TPEBpaIICHUI;

COCTaBJISATh KUHETHUYECKUE YpaBHEHUs B AuddepeHInanbHON U UHTErpalbHOU Gopmax
JUIs KUHETUYECKH MPOCTHIX peakuuil M HPOrHO3MPOBATh BIUSHUE TEMIIEpaTypbl Ha
CKOPOCTb IIPOLIECCa;

paccuuThiBaTh OCHOBHBIE XapaKTEPUCTUKH XMMHMUYECKOTO IIpolecca, BbIOMpaTh
palMOHAIBHYIO CXEMY IIPOU3BOJCTBA 33JaHHOIO MPOJIYKTa C TOYKHU 3pEHHs COEpexKEeHUs
MaTepHUaIbHBIX U SHEPTETUUECKUX PECYPCOB;

aHAJIM3UPOBATh TEXHOJOTHYECKUN TPOIecC B pab0Te XUMUYECKUX PEAKTOPOB, BBISIBIISTh
€ro HeJI0CTaTKU U pa3padaThIBaTh MEPOTIPUSATHS IO €r0 COBEPIIEHCTBOBAHUIO;
MPUHUMAaTh KOHKPETHOE TEXHUYECKOE pelleHHe B padoTe XMMHYECKHX PEAKTOPOB C
Y4€TOM OXpaHbl TPY/a, paAuallMOHHON O€301IaCHOCTH U OKPYXKAIOLIEH cpeibl;

BJIAaJ1€Th:

HABBIKAMH BBIYMCIICHUS TEIUIOBBIX A3(P(EKTOB XMMHUYECKHX pEaKIUil TpH 3aqaHHOU
TEMIIepaType B YCIOBUSAX MOCTOSIHCTBA IaBJICHUS WA 00bEeMa;

KOHCTaHT DPaBHOBECHs XMMHYECKHX pEaKIUil TpU 3aJaHHOW TeMmIepaType, JaBICHHS
HACBHIIIICHHOTO Tapa HaJl MHIUBUIYaIbHBIM BEIIECTBOM;

MpEeACTaBICHUSIMUA 00 OCHOBHBIX MpoOJieMax W 3amadax pa3pabOTKH W TPUMEHEHUS
XUMHUYECKUX PEaKTOPOB;

METOJIJAMH  OTIPE/ICTICHUS KOHCTAHT CKOPOCTH PEAaKIHMW PAa3JIMYHBIX TOPSAKOB IO
pe3yibTaTaM KHHETUYECKOTO SKCIIEPUMEHTA,

HABBIKOM DPAaCcYEeTOB PEAKTOPHBIX YCTPOWCTB B MacmTabe JIaOOpaTOpHOW yCTAaHOBKH, a
TaK)KE€ B IMPOMBIIUICHHBIX MacmTabax sl HOBBIX M JCHCTBYIOIIUX MPOMBIILICHHBIX
00BEKTOB;

HABBIKOM MOJICTTUPOBAHHS XUMUYECKUX PEAKTOPOB;

MeTomamMu aHanu3a 3(p(ekTHBHOCTH pabOThl XUMHUYECKUX IMPOU3BOJICTB; ONPEIACICHHUS
TEXHOJIOTUYECKUX TTOKa3aTeleH mpolecca;

HABBIKAMH OCYIIECTBIICHHSI TEXHOJIOTUYECKOTO TMpolecca B padoTe XUMHUYECKUX
PEaKTOpOB;

HaBBIKAMH Pa3pabO0TKH MEPOIPHUATUI 10 COBEPUICHCTBOBAHHIO TEXHOJIOTHYECKOTO
nporecca B paboTe XUMHUECKUX PEaKTOPOB.

2. O0beM, CTPYKTYpPa U cofep:KaHue AUCHUILINHBI (MOAYJIs1)
2.1. O0beM TUCHUILIUHBI (MOTYJIs1)

Buowt yueonoii pabomut Dopmul 00yuenun

Ounas

O01mast TPY10eMKOCTD: 3a4ETHBIC SIUHUIIBI/YaChI 5/180
KonrakTHas pa6ora: 90
3aHATHSA JIEKIMOHHOIO THUITA 36
3aHATHSA CEMHHAPCKOTO THIIA 54
Koncyabranuu 0
IIpoMe:kyTOUHAs aTTECTALMA: SK3aMEH 36
CamocrositeibHas padora (CP) 54




2.2. Tembl (pa3aesbl) IMCHUIIHHBI (MOIYJIsI) C YKa3aHHEM OTBEIEHHOT0 HA HUX KOJIMYeCTBA

4yacoB 1o ¢popmam 00pa3oBaTeIbHOI 1eSITETbHOCTH
Ounasn popma odyuenus

Ne
n/n

HaumMeHnoBanue Ttem
(pa3nenoB)

Buanbl yueoHoii padoTsl (B yacax)

KonTakTHas pa6oTa

3anaTusa

JICKIIMOHHOI'0O THIIA

3anaTus CEMHMHAPCKOro Tuma

J

Hnble

I3

JIP

5041503

CP

Beenenne

1

0

1

0

0

0

1

C
0
0

1

0

2. CratucTuueckue 1
MOJETH XUMHYECKUX
peaxkTopoB U
perpeccUOHHBII
aHaJH3

3. Kunetnka 2 0 2 0 1 0 3
XMMHYECKHX PEeaKIi
4, MaTteMaTudeckue 2 0 2 0 1 0 3
MOZENH  HACABHBIX
XUMHUYECKHX
peaxkTopoB

5. I'maponnHaMuka 2 0 2 0 1 0 3
HPOILECCHI B PEAKTOpaX
co CTallMOHAPHBIM
CIIOEM Kartajiu3aTopa
6. [Tpouecchl  Temio- u 2 0 2 0 1 0 3
MaccornepeHoca B
CTallHOHAPHOM  CJIOE
KaTalu3aTopa

7. l'uapopuHamudecka u 2 0 2 0 1 0 3
YCTPOMCTBO peaxkTopa
C TICEBIOOKIKEHHBIM
CIIOEM KaTalu3aTopa
8. KoncTpykuust u 2 0 2 0 1 0 3
YCTPOUCTBO
KaTaJIUTHIECKUX
peakTopoB B
Pa3IMYHBIX IIpoLeccax
XUMUYECKON
TEXHOJIOTHH,
HedTexumMun u
OMOTEXHOIOTUH

9. YcrolunBocTh 2 0 2 0 1 0 3
KaTaJUTHIECKUX
peakTopoB K
TeMIIepaTypHBIM u
KOHIIEHTPALIOHHBIM
BO3MYIIECHUSIM

10. | MoaenupoBaHue 2 0 2 0 1 0 3
MPOMBIIIUICHHBIX
peakTopoB
Ilpumeuanusn:

JI — nmexmmn, 113 — npaktrueckue 3amatusi, C — cemuHapsl, JIP — mabopatopusie padotsr, CP — camocrosTensHas
pabora.

2.3. Coaep:kaHue JMCHUILUIMHBI (MOAYJs1), CTPYKTYPHPOBAHHOEe MO TemaM (pa3jiejamM) M
BUJIaM padoT

CojaepikaHue JICKIMOHHOI0 Kypca

Ne
n/n
1. | BBenenue

HaumeHoBanue TeM (pa3aesioB) Conep:xaHue JEKIIMOHHOT0 Kypca

O6IIII/I€ CBCACHUA O XHUMHYCCKHUX PCAKTOpAX. OCHOBHEIE THIIBI
KOHCprKIIHfI XUMHUYCCKUX PCAKTOPOB. Baxueimme moHATHI H
TCPMHUHDBI KATAJIUTUYCCKUX TPOLCCCOB. O630p MAaTCEMATUYCCKUX




MozeNlell XMMHMYECKHX pEaKTOpOB. YPaBHEHHE MATEPUAIBHOIO
OajaHca XMMHYECKOro peakropa. Kiaccudukamuss XHMHYECKHX
PEaKTOpPOB M PEXMMOB UX PabOTHI.

2. | Crarucrtuueckue Monenu | Meroq HaMMEHBIIMX KBaJpaTOB: TPEANOCBUIKM W YHCIEHHAs
XUMHUYECKUX peaxkTopoB u | peanm3anus. 3HAYUMOCTb PErPECCHOHHBIX KOI(DQPHUIMEHTOB |
perpeccuoHHbIH aHaTU3 JOCTOBEPHOCTb ~ PEIPECCHOHHON  3aBucuMocTH.  OnpereneHue

SMIUPUIECKUX 3aBHCHUMOCTEH MEXITY rapameTpamu
KaTaJIUTUYECKOr O IIpoLecca.

3. | KuHernka XMMHUYECKHX peaKui 3aKOHOMEPHOCTH TPOTEKaHUSI XUMHUYECKUX PEaKIUi BO BPEMEHH.
OmnpeneneHne KHHETHUECKOTO ypaBHEHUs. YueT nudy3uoHHBIX U
a/ICOPOIIMOHHBIX TIPOIIECCOB B KMHETHUECKHX YPABHEHHUSX. YYET
BIMSHHSL TEMIEpaTypbl Ha CKOPOCTh XHMHYECKHMX PEaKIHi.
MexaHn3Mbl XUMHYECKHX MPEBPALCHHUNA U MTOPSJIOK PEAKIHH.

4. | Maremarnueckue Mozenu | Meroapl — mouWcKa — pelleHHss ~— CHCTEM  HENMHEHHBIX U

UJlealIbHBIX XUMUYECKHX PEaKTOpPOB | AeepeHINaIbHbIX  ypaBHEHMH.  MartemaTudyeckass  MOJENb
PEaKkTOpPOB HJIEaJTbHOIO CMEUICHUS M WACAILHOTO BBITECHEHHS.
CpaBHenne 3((EeKTHBHOCTH INPOTOYHBIX PEAKTOPOB HACAIBLHOTO
CMEUIeHHss W WIeaJbHOro BbITeCHeHMs. Kackag peakTopos
uneanbHoro cMerieHus. OcoOEHHOCTH MPOrpaMMHOM pealin3aluu
Mojienel naeanbHbIX PEaKTOPOB.

5. | T'uapoauHaMuka  HPOIECCHI B | ['unponunamuka noroka. [long ckopocteil peakTaHTOB B peakTopax
peaKkTopax co CTAlJMOHAPHBIM CIIOEM | MPH JIAMHHAPHOM W TypOYJIEHTHOM peXuMmax TedeHusi. Pacuer
KaTtajanuzaTopa TUAPABINYCCKOro CONPOTUBJICHUA HEIOABMIKHOTO 3CPHUCTOIO

CIIOSL.

6. | Ipouecch Terio- u Maccorneperoca | Ponp TeinopoBckoit muddy3un npu mepeHoce Temia U Macchl B
B CTaI[IOHAPHOM clioe | TIOTOKax co 3HAYUTEIbHBIM IpaiieHTOM CKOPOCTH.
KaTaau3aTopa TennonpoBoAHOCTE B cHCTeMax: TpaHyla-TpaHyda, TIpaHyida-

CTeHKa, rpaHyla-motok. OCcOOEHHOCTH  TeIUlonepeHoca B
TICEBA00KHKEHHOM CJIOE.

7. | I'maponunamuvecka u ycrpoiictBo | [lepemerimBanue TBepmoit M razoobpasHoit ¢a3. Koapduuuenr
peakropa ¢ TCEBIOOXKIKCHHBbIM | muddy3un. OnpenenieHne BpeMeHH IPEObIBAHUS CHIPbS B 30HE
CJIOEM KaTanu3aTopa peaKLuu. ITpuemsl, JMKBUIMPYIOLINE HEJJOCTAaTKU

TICEBAO0KHKEHHOT'O CIJIOSL.

8. | Konctpykuust ~u  ycrpoiictBo | Xumudeckue (GakTopbl, BIMSIOIIME Ha BBIOOpP peakTopa. TwuIibl
KaTaJUTHYECKUX  PEAKTOPOB B | ABYX(a3HBIX KAaTATUTHYECKHX PEaKTOPOB CO CTALMOHAPHBIM CIIOEM
Pa3IMYHBIX IpoIeccax XMMHYECKOH | KaTanu3aropa. TpyOdaTble peakTOphl, OXJIAKIAeMbIE BOIOM,
TEXHOJOTHM,  He(PTEeXMMHH M | OPTaHMYECKMMH TEIUIOHOCHTEISIMH WM pacIulaBaMH  COJIeH.
OHOTEXHOJIOTUH TpyOuaTble  peakTopsl ¢  BHYTPEHHHM  TEIUIOOOMEHOM.

CeKIMOHNPOBAHHBIE PEAKTOPHI C IIPOMEKYTOUHBIM BBOJIOM CBIPBS,
C BHYTPEHHUMH WJIM BBIHOCHBIMU TETIIOOOMEHHUKaMU. PeakTopHbIe
CHUCTEMBl B  MPOMBIIUICHHBIX  XHMHYECKMX  IIpoleccax.
Katanutniyeckue MeMOpaHHBIE PEaKTOpPHL. PeakTopHBIE CHCTEMBI
JUTA TIONMYYeHHUs] OMOTOIUIMB. MHKpPOPEaKTOpHL. Y CTPOMCTBO y3ia
peaKkTop-pereHepaTop Ipolecca KaTaJIUTUYECKOTO  KPEKUHTIa.
YerpolcTBO  peakMOHHOM meun nuponnsa. [IpoTuBOTOUHBIE
a0CcOpOIMOHHO-KAaTATUTHYECKUE PEAKTOPHI C JBIDKYIIUMCS CIIOEM
Katanu3atopa.  PeakTopsl  KaTaJUTHYECKOrO  KPEKWHIa ¢
TICEBJJOOXKIDKEHHBIM ciioeM. [lommpyHKIMoHaIpHbIE MEMOpaHHbIE
peakroppl. OnTEMU3anMs HHEPrO3aMKHYTBIX — KaTaJIMTHYECKUX
MIPOLIECCOB M IPUMEPHI MX PeaM3aliH B IPOMBIIITICHHOCTH

9. | YcroituuBocTh katamuTuaecknx | OmnpeneneHne yCTOWYMBOCTH CTAIlMOHAPHOTO PEXHMA. Y CIOBHUS
pEakTOpOB K TEMIEpPAaTypHHIM U | BO3HHMKHOBEHHS MHOXXECTBEHHOCTH CTAI[IOHAPHBIX COCTOSHHH.
KOHIIEHTPAMOHHBIM BO3MyIIeHUsIM | OTieHKa Croco00B OpTaHU3aIN paboTel PEeaKTopoB,

CTIIOCOOCTBYIOIIMX TIEPEMEIICHHIO CTAIMOHAPHBIX TOYEK B (ha30BOM
TIPOCTPAHCTBE.
10.| MopnenupoBanue NpOMBIILIEHHBIX | [IpomoibpHOE U MonepeyHoe mepeMelliBaHie TOTOKa B PEaKTOpax ¢

PEAKTOPOB

aKCHUAJIbHBIM " paauanbHBIM HaTpaBJICHUEM II0TOKA.
Marematuueckasi MOJENb  MPOMBIIUIEHHONO  peakropa  Co
CTallMOHapHbIM cjoeM. HacTpoilka W mpoBepka aJIeKBaTHOCTH
MOJIEIIHN.

Copep:kanue 3aHATHI CEMUHAPCKOTO THIIA




I‘D‘;')I HaumenoBanue TeM (pa3aeaoB) Tun Conep:xaHue 3aHATHI CEMUHAPCKOr0 THIA
1. | Beenenue II3 | Pacuer mpomecca cMemeHUs] MOTOKOB, CEIEKTUBHOCTH
XMMHYECKHX TPEBpaIleHH W COCTABOB HA BBIXOAE W3
peakTopa 6eH307IpHOr0 puOpMHUHTa
2. | Craructuueckue Mozenu | II3 | OmpeneneHne  SMIUPUYECKOM  3aBUCHUMOCTH — MEXAY
XUMHUYECKHX peaxkTopoB u | JIP | mapamerpaMH KaTaJIMTUYECKOrO IIporecca pUPOPMHUHTIA,
perpeccuoHHbIH aHaTU3 BBIXO/IOM CTAOWJIBHOTO prdopMara U OKTAHOBBIM YHCIIOM
OeH3uHa
3. | Kunernka XUMUYECKUX PEeaKIUi 113 OmpeneneHde  KOHCTaHTBI ~ CKOPOCTM — peaklud 1o
JIP | pe3ynmpTaTam SKCIIEpUMEHTa B PEaKTOpe MPOTOYHOrO THIIA
4. | Maremarnueckue mogenu | II3 | MonenupoBaHue peaxkTopa HICAIBHOIO BBITECHEHUSI.
H/ICANIbHBIX XUMHYECKUX PEaKTOpOB JIP | Onpenenenne ONTUMaNbHOTO OOBEMa peakTopa W
ONTHMAJIBHON TEMIEpaTypbl Ha BXOJE B PEaKTop s
TIPOBEICHUS Psi/ia XUMUYECKUX PEeaKIvii/
MojenupoBaHue peakTopa UIeaJbHOr0 CMeneHus/
5. | Tunponunamuka MPOLIECCHI B 113 Pacyer ruapaBiudeckoro COMPOTUBIEHHS pPEaKTopa Co
peakTopax co cTaloHapHeIM cioeM | JIP | cranmoHapHBIM ciioeM KatanuzaTopa/
KaTaJu3aTopa
6. | Ipouecce Temo- u macconepeHoca | II3 | Pacuer TeruoBoro sdekra peakuuii JeruapupoBaHus,
B CTAI[MOHAPHOM cjloe Katanu3atopa | JIP | u3omepu3anuu, KpeKMHIra U IETUIPOLMKIN3AIIH
7. | I'maponuHaMuvecka M yCTPOMCTBO 113 DKCHepUMEHTAIbHOE ~ OMpeJeNieHne  THUAPABIUYECKOTrO
peakropa C  TCEeBIOOXKIKeHHBIM | JIP | compoTuBiieHHsT peakTopa TMCEBIOOKKEHHIO ClOS U
CJIOEM KaTajJu3zaTopa paspaborka monenu peakropa I1C
8. | KoncTpykuust u yctporictBo | II3 | Pa3paborka mozenu peakropa pudopmuHra OeH3uHa/
KaTanuTuueckux  peaktopoB B | JIP | OueHka BIWSHUS PEKUMHBIX [apaMeTpPOB peakTopa
pa3IMyYHBIX IPOLECCaX XUMHUYECKON pudopMHHTa Ha BBIXOJl M KAYECTBO KaTaiu3ara/
TEXHOJIOTUH, He(hTeXUMHUN u Pacuer TtemnoBoro ©OanaHca MPOMBIIIIEHHOTO pPeakTopa
OMOTEXHOJIOTHH pudopmuHTra OEH3MHOB
9. | YcroitunBocTb KaTAJINTUYECKUX I13 | AHanu3 yCTOMYMBOCTH KATaJIUTHYECKONW CHCTEMBI IS
peakTopoB K TemneparypHelM u | JIP | peakumu, uaymed ¢ 3HAYUTENBHBIM 3K30TEPMHUYECKUM
KOHICHTPAIIMOHHBIM BO3MYIIEHHSIM s dpexkrom
10| MonenupoBanue npombiiuieHHbIX | [I13 | MogenupoBanue W ONTHMHU3AIMs PEAKTOPHOro OioKa
peaxkTopoB JIP | mpouecca pudopmutra GeHzuHa/
MopenupoBaHue mpolecca H30MEPU3ALUN C PELUKIOM
HelpeBpalIeHHBIX NapaduHOB
Conep:xaHue caMOCTOSAITEILHOM padoThI
No N
i HaumeHoBaHme TeM (pa3/iesioB) Conep:xxaHue caMoCTOSITeJIbHONH PadoThI
1. | Beenenue Krnaccudukanus XUMIIECKHX PEaKTOPOB U PEKMMOB HX PaOOTBL
2. | Cratuctuyeckue Moienu | Meroq HauMEHBIIMX KBaApaTOB: MPEANOCBUIKM U YHCIECHHAs
XMMHYECKUX peaxkTopoB U | peanm3ands. 3HAYMMOCTh PErPECCHOHHBIX KOI(P(QUIIMEHTOB U
peTpeccuOHHbII aHATN3 JOCTOBEPHOCTh PErPECCHOHHON 3aBHCHUMOCTH NPHMEHHTEIFHO K
AHAIM3Y KaTAINTHYECKUX CHCTEM
3. | KuHernka XUMHYECKUX peaKIit Yuer 1muddy3HOHHBIX M aACOPOIMOHHBIX  IPOIECCOB B
KHHETHYECKHUX YpaBHEHHMSX. MexaHu3MBbI XUMHYECKUX
IIPEBPAIIECHUH B TOPSAAOK PEeaKIuu
4, | MaremaTHyecKue mozenu | Meronasl IOHCKa peleHus CUCTEM HEJIMHENHBIX u
MICANTBHBIX XUMHYECKUX PEakTOpoB | JeepeHINaNbHbIX YpaBHEHHH MPUMEHNTEIbHO K KaTAINTHIECKON
cucreme. Kackan peakTOpoB HAEaIbHOIO CMeElIeHHs. PeakTopsl
MEPEOMYECKOr0 NENCTBUS
5. | I'maponunamuka  mpomeccel B | Pacuer  TmapaBIMYEecKOro  CONPOTHBICHUS  HEMOABIDKHOTO
PEaKTOpax CO CTAIIOHAPHBIM CJIOEM | 3€PHHCTOTO CIIOS
KaTaJu3aTropa
6. | IIpoueccsl Temio- U Maccoreperoca | TeronpoBOJHOCTE B CUCTEMaxX: TpaHy IarpaHyiia, TpaHyia-cTeHKa,
B CTAIIOHAPHOM clloe | TpaHyna-TIOTOK
KaTaJu3aTropa
7. | I'maponunamudecka u ycrpoiictBo | [IpuMeHeHne peakTopoB ¢ MCEBJO0KIMKEHHBIM CIIOEM B TpoIeccax
peakTopa C TICEBJOOXIKECHHBIM | OKHCICHUS JUOKCHIA CEePhl M KATATUTHYECKOro KpeKHHTa. IIpuémsl,
CIIOEM KaTaJn3aTopa JVKBHAMPYIOIINE HEOCTATKH IICEBIO0KIKEHHOTO CIIO51.
8. | KoncTpykius n  ycrpoiictBo | TpyOuaTsle peakTOpbl, OXJIaXIaeMble BOAOH, OPraHWMYECKUMHU
KAaTAIMTUYECKUX  PEakTOpOB B | TCIUIOHOCHWTEISIMM WM pacmiaBamu  coned.  Kartanmrmueckue




PAa3JIMYHBIX IpoLeccax XUMUYECKOU MeM6paHHI>Ie PCAKTOPHI. PeaKTOpHI;Ie CHUCTCMbl IS TOJYYCHUA

TEXHOJIOT'HH, HedrexumMun U | OuoTOIUIUB. MUKPOPEAKTOPHI.
OHOTEXHOJIIOTHH

9. | YcroiuuBocTh KAaTAJIUTUYECKUX | YCIIOBUS  BO3HHKHOBEHUS MHO)KECTBEHHOCTH  CTAallMOHAPHBIX
PEaKkTOPOB K TeMIepaTypHbIM U | cocTosHuiA. OleHKa CIOoCOOOB OpraHu3anuu padoOThl PEaKTOpPOB,
KOHIIEHTPAITHOHHBIM BO3MYIIEHHSM | CIOCOOCTBYIOIINX MEPEMEIIEHHIO CTAHOHAPHBIX TOYEK B ()a30BOM

POCTPAHCTBE.

10.| MonenupoBaHie TPOMBIILIIEHHBIX | PazpaboTka ¥ ONTUMH3ALUS MOJENEH XMMHUYECKUX DPEaKTOpOB B

PEaKkTopoB nporpamme Aspen Hysys

3. OueHoYHble MaTepuaibl [Jisl TPOBEJAEHUS TeKYLIero KOHTPOJISA YCIeBaeMOCTH M
NPOMEKYTOYHOM aTTecTAlMU 00y4aloIUXCs M0 JUCHUILIHHE (MOLYJII0)

[lo mucuunnuHe (MOIYJIO) HPETYCMOTPEHBI CIEAYIOLIME BUIbl KOHTPOJISI KadyecTBa

OCBOCHUS:

TEKYIIHI KOHTPOJIb YCIIEBAEMOCTH;
MPOMEXKYTOUHAS aTTECTAIMS OOYYAIOIIMUXCS 110 JUCITUTUTHHE (MO/TYITIO).

3.1. OneHo4HbIe MaTepuajbl AJs NPOBEACHUSA TeKymei/i arreCcTaniMmu 1o AUCHHUIIJIMHE

(MoayJ110)
Ne | KonTposmpyemsbie TeMbl (pa3/iesibl) HaumeHoBaHHe OLIECHOYHOTIO CPEACTBA
n/n
1. | Beenenue Ycrabriii onpoc. Jloknan. KonrponbHas pabota
2. | CratucTryeckre MOICIH XHMHUECKHX peakTopoB U | YcrHbIN onpoc. Jloknan. KonrponbHas padora

PETrpPECCUOHHBIN aHAJIN3

3. | KuHernka XUMHUYECKUX peakiuit Ycrabriii onpoc. Jloknan. KonrponbHas pabota

4. | MaremaTHYecKHe MOMCIMA HICATBHBIX XHUMHUCCKHX | YCTHBIN onpoc. Jloknan. KonrponbHas padoTta
peaxTopoB

5. | I'mmpogumHamMuka  mpoueccsl B peakTopax  co | YcrHbli onpoc. Joxnan. KorrponeHas pabora
CTaIlOHAPHBIM CJIOEM KaTaJlu3aTopa

6. | [pouecchl Temno- U MaccomepeHoca B cTaiuoHapHoM | YcrHbid onpoc. Hokiaa. KonrponsHas pabora
ClIo€ KaTanu3aTopa

7. | 'mppoguHamMudecka H  YCTpPOHCTBO  peaktopa ¢ | YcrHbIM onpoc. Joxnan. Kortponshas pabora
TICEBA00KIKEHHBIM CIIOEM KaTajIu3aTopa

8. | KoHCcTpyKuust M yCTPOWCTBO KaTaJUTHYECKUX peakTopoB | YcrHbid onpoc. Hokiaa. KonrponsHas pabora
B pPa3NUYHBIX IIpoLEccaX XHMMHUUYECKOM TEXHOJIOTHH,
He(hTeXUMHHU U OMOTEXHOJIOT UH

9. | YcroituuBoctb KaTAJIUTUYECKUX peakTopoB K | Ycrasii onpoc. [Joknaa. KontponsHast paborta
TEMIICPaTYPHbIM U KOHIIEHTPALMOHHBIM BO3MYIICHUSIM

10.| MonenupoBaHie NPOMBIIIICHHBIX PEAKTOPOB Yerasnii onpoc. [loknaa. KontponsHast paborta

3.1.1 TunoBbie KOHTPOJIbHbIE 3aJaHUSI WJIN HHbIe MATePHAJIbl, He00OXOANMMBbIEe VIl OLleHKH
3HAHUI, YMEeHUI, HABHIKOB U (HJIM) ONBITA AeSITEJIbHOCTH B Mpollecce TEKYIEro KOHTPOJIs
ycneBaeMoCTH
YcTHBIH onpoc

1.

2.

No ok

CKopoCTh CTaguM XUMHYECKOH peakiuu. BblpakeHHne CKOPOCTH XMMHYECKUX pPEaKIuit
KOMITIOHEHTOB Yepe3 CKOPOCTh CTAANU

KiroueBble KOMIIOHEHTHI XMMHUYECKOH peakuu. Marpuua CTeXHOMETPHYECKUX
k03 durenToB. OnpeaeneHue Yucia KIF0YeBbIX KOMIIOHEHTOB.

CrnoXxHble CHCTEMbl KHHETHMYECKMX YypaBHEHUH. Pa3MepHOCTh KOHCTaHTBI CKOPOCTH.
PagukanbHO-1IENHbIE peakun

OCHOBHBI€ THITBI U MOJIENI XUMUYECKUX PEAKTOPOB.

Oco6ennoctu pacuera PUUB u PUC

OCHOBHBIE 1IeNTU 1 33J]a4d IIPOEKTHOTO M MOBEPOYHOI'0 pacuyeTa XMMHYECKHX PeaKTOpPOB
[TonsiTue MHTErpanbHOM (QYHKIMHM BpeMeHM IMpeObIBaHUS YacTHIl B 00BEME peakTopa.
IMonstne muddepeHunanbHO (QyHKIMM BpeMeHM MpeObIBaHHUA 4YacTUIl B 00BEME
peaktopa

Metoa KpyHHBIX YacTHUIl NpH pacyére peakTopoB. PacmpeneneHne MHKpOOOBEMOB
pEaKkIMOHHOM CMecH 10 BpeMeHU NpeObiBaHHs B 00bEMe peakTopa. VIHTerpaibHbIHM
3 eKT NpoTeKaHusi XUMHUUECKOH peakinu B MUKpOOObEMax



10.

11.

12.
13.
14.
15.
16.
17.

18.

TennoBass yCTOWYMBOCTh XMMHYECKHX PEAKTOPOB. AHAIUTHYECKOE U rpaduyeckoe
MpeJCTaBICHNUE

[IpoBecTn pacuer MaTepUAIBHOTO W TEIUIOBOTO OanaHca XMMHUYECKOTO PEeaKTopa C
3aJJaHHOM CTETNICHbIO MPEBPAILEHUS 110 KII0YEBOMY KOMIOHEHTY

[IpoBecTn pacyer MaTepHaJbHOIO M TEIUIOBOTO OanaHca XMMHYECKOTO peakTopa H
OTIpENIeNIUTh HE00X0AMMOE BpeMsi MpeObIBaHUA W 00BEM peakTopa ISl JTOCTHIKCHHUS
3aJJaHHOM CTETICHH NPEBPAIECHHS 10 KIIFOYEBOMY KOMIIOHEHTY

[IpoBecTn onTUMHU3aNMIO pabOTHl XUMHYECKOTO pPEaKTopa C UENbI0 JIOCTHKEHHUS
MaKCUMAaJIbHOW CTETICHH MPEBPAIICHUS 110 KIII0YEBOMY KOMIIOHEHTY

AHanmm3 cuCTEeMbl KHHETUYECKUX YPAaBHEHUH XUMHUYECKOTO PEaKTOpa C MCIIOJIb30BAHHEM
OTIEPAIIMOHHOTO UCYHCIICHUS.

Pacuér XmMHUYecKOro peakTtopa IO SKCIEPUMEHTAIBHBIM JaHHBIM, TIOJY4YEHHBIM C
WCTIOJIb30BAHUEM «Tpaccepar.

[IpoexTrpoBaHre XUMHUYECKOTO peakTopa ¢ ucrosb3oBanueM MS Excel

Ananu3 paboTbl XUMHUYECKOTO peakTopa ¢ ucnonb3oBanueM MS Excel

[IpoexTupoBaHWe XMMHUYECKOTO PEAKTOpa C  HUCIOJB30BAHUEM  MPOTPAMMHOTO
obecneuenust MathCad

Ananmmu3 paboThl XHMHYECKOTO PEaKTOPa, padOTAIOMIETO B M30TEPMHUIECKOM U aHadaTHOM
pexuMax, ¢ HCTIOJIb30BaHUEM TpoTrpaMMHOT0 oOecrnieuennst MathCad

NHpopmMannoHHBbIH NPOEKT (I0KIAT)

1.

w

o

© N

11.
12.
13.
14.

15.
16.

OcoOeHHOCTH WCHOJB30BAaHUS KOHTAKTHBIX AamllapaToB JUIS IOJYYCHHUS IEJIeBBIX
MPOJIyKTOB B OPraHUYECKOM M HEOPraHUIECKOM CHHTE3E.

HoBbie KOHCTPYKITMOHHBIC MaTePUAITBI JIJIT XHMUYECKUX MTPOMBIIICHHBIX PEaKTOPOB.
Kputepuu BpiOOpa peakTopoB ¢ MeLIaIKaMH AJIsl IPOBEIEHUS IEPUOIUIECKHUX ITPOLIECCOB.
TpyOuatbie peakTopbl — JOCTOMHCTBA U HEJOCTATKU HUCIIOJIb30BAHUS X ISl IPOBEACHUS
HEMpPEPHIBHBIX MPOIIECCOB.

PeaxTops! aiis cucteM ¢ (pa3oBbIME MpeBpanieHUsIMH (Ha KOHKPETHOM TIPUMEPE).
TepMoanHaMuueckoe HCCIEIOBAaHME JJIEKTPOJIM3a pacTBOpa XJIOpUJa HATpUS B
Pa3IMYHBIX AIEKTPOIU3EPAX.

[Ipumenenre MeMOpaHHBIX MOIYJIEH AJIsi OUUCTKU CTOYHBIX BOJI PA3JIMYHOTO COCTABA.
AHaIu3 MUKIMYECKON KOJIOHOYHON XpomaTorpaduu.

HNonoobmennast ancopOuust B MPOTUBOTOYHBIX anaparax pa3iuyHOd KOHCTPYKIUH.

. HpOMBII_HJ'IeHHBIe XUMHUYECKHUE PEAKTOPBI, HCIIOJIB3YyEMBIC B CHHTE3€ MCTHUJIOBOI'O M

ATUJIOBOTO CIIHPTOB.
[IpuMeHeHrne peakTOpOB ¢ TICEBIOOKMIKEHHBIM CIIOEM B MPOM3BOJICTBE HEOPTaHUUECKHUX
BEIIECTB.

XHUMHYECKHE PEaKTOPhl KAaTAIUTUYECKOTO pu(OpMHUHTA IPOU3BOJCTBA ApOMATHUYECKUX
yIII€BOIOPOIOB.

Hcnonp30BaHue KaTaTUTHYECKUX TPOIECCOB U PEAKTOPOB B XMMHUYECKOW TEXHOJOTHH
HEOPraHMYECKHX BEIECTB

Hcrnonp30oBaHpe MAXTHBIX U MTOJOBLIX MeYel B XMMUYECKON TEXHOJIOTHU

XHUMHUYECKHE POLIECCHI B KACKAE PEAKTOPOB

TennonepeHoc B XUMHYECKUX peaKkTopax

KonTpouabHbliii padora

1.

OxapakTepu3yiTe MPOIecChl B XMMHUYECKOM pEakTope Mo MaciiTady UX MPOTEKaHUS:
XUMHYECKas peaklus, XUMUYECKH TpOoIlecC B AIIEMEHTApHOM 00beMe, MPOIECChl B
PEaKIMOHHOM 3JIEMEHTE U B PEAKTOPE B LIETIOM.

OxapakTepu3yiiTe MoKazaTeld XUMUYECKOTO MPEBpPAIllEHHs] — CTENEeHb NpPEeBPAILCHUs,
BBIXOJ] TPOAYKTa, HHTerpaigbHas u auddepeHnnanbHas CeIeKTHBHOCTH, CKOPOCTH
peaKLMK U MPEBPAILECHUS PEareHTOB.

[IpuBeauTe CTPYKTYpy reTEpOreHHOrO (HEKATaTUTHYECKOTO0) XHMHUYECKOTo Mporecca H
€ro COCTaBISIONINE (CTaAUN).



4. TlepeyncnuTe OCHOBHBIE CHOCOOBI MHTEHCHU(UKAIMA TOMOTCHHOTO XHMHYECKOTO
npouecca. [Ipusenure npumepsl
5. IlocrpoiiTe MaTeMaTHYECKyI0 MOJEIb IIPOLiecca B pEaKTOPE UACATBLHOIO CMEUIEHUS Kak

CHCTEMBbl YPaBHEHUI MaTepHAIbHOTO M TEMJIOBOTO OallaHCOB Ha OCHOBE JIAHHBIX O

CTPYKTYpE MOTOKA, XUMHUYECKUX IPEBPAILICHUSX, IBJICHUSX IIEPEHOCA TEIJIa U BEIIeCTBA U

HX B3aUMOJICUCTBUS.

6. CpaBauTe Y3PPEKTUBHOCTH PAOOTHI PEAKTOPOB, ONMMCHIBAEMBIX PA3IMYHBIMHA MOJICIISIMHA —

UJICATBHOTO CMEIIEHUS U BHITECHEHUSI.

3.1.2. MeToguueckue MaTepuajbl, OMpeaesOmMe TPoUeIypbl ONEHUBAHHUS 3HAHMIA,
YMEHUii, HABBIKOB M (MJIM) ONBITA 1eATEJIbHOCTH B X0/ TEKYIEro KOHTPOJIsl yCIIeBaAeMOCTH
YcTHBINA OTBET

Onenka 3HaHM{ npeanosaraeT AudQepeHIMpoBaHHbIN MOAX0A K 00yJaromeMycs, y4eT
€ro MHJIMBUIYyaJIbHBIX CITOCOOHOCTEH, CTENEHb YCBOCHUS U CHCTEMAaTH3aI[il OCHOBHBIX TTOHSITHI
U Kareropud mo aucHuIummHe. Kpome Toro, oIleHuUBaeTcs HE TOJBKO TJIyOMHA 3HAHUU
MOCTaBJIEHHBIX BOMPOCOB, HO M YMEHHUE HCIMOJIb30BaTh B OTBETE MPAKTHUYECKUN MaTepHall.
OneHuBaeTcs KylIbTypa peuH, BJIaJieHUE HaBbIKaMU OPaTOPCKOT0 UCKYCCTBA.

Kpumepuu oyenueanus: nocnenoBaTenbHOCTh, IOJIHOTA, JIOTUYHOCTh U3JI0KEHUS, aHAIU3
pa3IMYHBIX TOYEK 3pEHHUs, caMocCTosTellbHOe OO0OO0OIIeHNe MaTepuana, HCIO0JIb30BaHNe
npodheCcCHOHANBHBIX TEPMUHOB, KYJIBTYpa PEYH, HaBBIKM OPATOPCKOTO HMCKyccTBa. U3noxenue
Matepuaina 0e3 pakTHUeCKUX OLUIUOOK.

OneHka «omauyHO» CTaBUTCS B Cilydae, KOTJla MaTepuall W3JIaraeTcs MCYepIbIBaloIe,
MOCJIEIOBATEIbHO, TPAMOTHO M JIOTUYECKH CTPOMHO, NMPH 3TOM PACKPBIBAIOTCS HE TOJBKO
OCHOBHBIC TIOHSTHUS, HO ¥ aHAIM3UPYIOTCA TOYKH 3PEHUS Pa3IMUHBIX aBTOPOB. O0ydaronuncs
HE 3aTpYAHSIETCS C OTBETOM, COONIOIAET KYJAbTYpPY PEUH.

OneHka «xopouto» CTaBUTCA, €clid 0Oy4JaIOUIUIiCS TBEPJIO 3HAET MaTepHal, rpaMOTHO U
[0 CYLIECTBY M3JaraeT ero, 3HaeT MPakTHUecKylo 0a3zy, HO MPH OTBETE Ha BOIPOC JOIMYCKAaeT
HECYLIECTBEHHbIE MOTPEIIHOCTH.

Ouenka «yodogremsopumesnbHo» CTaBUTCS, €CIIU 00yYaroIMiics OCBOMII TOJIBKO OCHOBHOM
MaTepual, HO He 3HAeT OTAENbHBIX JIeTalel, J0MycKaeT HEeTOYHOCTH, HEIOCTATOYHO MPaBUIIbHbIE
(GbOopMyIUPOBKHM, HapyllaeT IOCIEeI0BAaTEIbHOCTh B HU3JI0OKEHUM MaTepuaia, 3aTpyAHSETCs C
OTBETaMM, IOKa3bIBAET OTCYTCTBUE JIOJDKHOM CBSI3M MEX]y AaHalU30M, apryMeHTaluell u
BBIBOJIAMHU.

OueHka «HeyoosriemgeopumenvHoy CTaBUTCS, €ciau OOydJarolHMiicss He OTBeYaeT Ha
MTOCTABJICHHBIE BOIIPOCHI.

HNudopManmoHHBII MPOEKT (IOKJIA/ € MPe3eHTaAleH)

NudopmanioHHbId TPOEKT — MPOEKT, HAMpaBICHHbIH Ha CTUMYJIHpPOBaHUE Y4eOHO-
M03HABATEIbHON AESITETbHOCTA CTYIEHTa C BBIPAKEHHOW HSBPUCTHYECKON HAMpPaBICHHOCTHIO
(mowmck, oT6op U cucteMarusaius nHpopmaiuu 06 0obekTe, ohopmIICHUE €€ IS TPE3CHTAIIUN ).

NudpopMamoHHbIi TPOEKT OTIMYaeTCss OT HUCCIEIOBAaTEIbCKOrO TMPOEKTa, MOCKOJBKY
MpeACTaBIsieT co00il Takyro (opMy yueOHO-TIO3HABATEBHOMN AEATEIHbHOCTH, KOTOpasi OTINYAeTCs
SIPKO BBIPAYKEHHOM 3BPUCTUUECKON HAMIPABIEHHOCTHIO.

Kpumepuu oyenusanus - npu BbICTABJIEHUU OLICHKH YYUTBIBAETCS  CaMOCTOSITEIbHBIN
MOUCK, OTOOP U cucTeMaTu3alus HHGOPMaIUH, pacKphITHE BOMpoca (TpoOIeMbl), 03HAKOMIICHUE
CTYICHUECKON ayauTOpHH ¢ 3TOoi mHbopMmanuen (mpeacraBieHue WHGOPMAIIUN), €€ aHau3 U
000061eHne, 0opMIIeHHE, TOJHBIE OTBETHI HA BOMIPOCHI AyAUTOPHH C IPHUMEpPaMHU.

OneHka «omauyHO» CTaBUTCA B Clydae, KOT/Ia OOyYaroIIMIiCs MOJHOCTHIO PaCKpBIBAET
Bompoc (mpoOieMy), TpeacTaBiseT HHPOPMAIMIO CHCTEMaTH3UPOBAHO, MOCIEAOBATEIbHHO,
JIOTUYHO, B3aUMOCBSI3aHO, UCIOJIB3yeT Oonee S5 mNpo(dhecCHOHATBHBIX TEPMHHOB, MIHPOKO
HCIOJIb3YeT HH(OPMAIIMOHHBIE TEXHOJIOTHH, OIMOKU B MH(OPMAIIUU OTCYTCTBYIOT, €T MOJTHBIC
OTBETHI HAa BOIIPOCHI ayTUTOPHUH C IPUMEPAMHU.

OneHka «xopouioy CTaBUTCS, €CIM OOYYalOIIUNCA pPacKphIBaeT Bompoc (mpobiemy),
MpeICTaBiIseT HH(HOPMALIUIO CUCTEMATU3UPOBAHO, MOCIEI0BATENIBHO, JJOTUYHO, B3aMMOCBS3aHO,



UCTOJB3YyeT OoJiee 2 Mpo(ecCHOHAIBHBIX TEPMUHOB, JOCTATOYHO UCHOJIB3YeT HH(OPMAIIHOHHBIE
TEXHOJIOTHH, JIOMyCKaeT He Ooyiee 2 OMMOOK B M3JIOKEHHHM MaTepualia, JAeT IOJIHbIC WIIH
YaCTUYHO ITOJIHBIE OTBETH Ha BOIPOCHI ayTUTOPHH.

OneHka «ydosnemeopumenbHoy» CTABUTCS, €CIHM OOYUYaIOUIMICS, PACKPHIBAET BOIPOC
(mpoGiieMy) HE TOJHOCTHIO, MPEACTABIAET HHPOPMALIUIO HE CUCTEMAaTH3UPOBAHO U HE COBCEM
MOCIIEIOBATEIBHO, UCTIONB3YET 1-2 mpodeccrHoHanbHBIX TEPMUHA, UCIIOIB3yeT HHPOPMAIIMOHHBIE
TEXHOJIOTUH, Jomyckaer 3-4 omuOKM B HU3JIOKEHUM MaTepuaia, OTBEYAeT TOJBKO Ha
3IIEMEHTAPHBIE BOIIPOCH! ayIUTOPUH 0€3 TOSCHEHUH.

OmneHka «Hey0061emeopumenbHo» CTAaBUTCA, €CIH BOIIPOC HE PACKPBIT, MPEACTaBICHHAS
nH(pOpMAaNKs JOTHYECKH HE CBsI3aHa, HE UCTIONB3YIOTCS MPO(ECCHOHATBHBIE TEPMUHBI, TOMTYCKAET
6osiee 4 omMOOK B M3JI0KEHUH MaTepualia, He OTBEYAET Ha BOTIPOCHI ayTUTOPHH.

KonTpoabHas padora

OneHnBaeTcsi HE TOJILKO TIIyOMHA 3HAHWK TIOCTABJICHHBIX BOIPOCOB, HO W YMEHHE
W3JI0KHUTH MTUCHMEHHO.

Kpumepuu oyenusanus: nocinenoBaTebHOCTD, MOTHOTA, JIOTHYHOCTD M3JI0KEHUS, aHAIIN3
Pa3IUYHBIX TOUYEK 3PEHHS, CAMOCTOSITEIbHOE 00001IeHNe MaTepuana. M3noxxenne marepuaia 0e3
(akTUYECKUX OIINOOK.

OrneHKa «omau4uHO» CTAaBUTCS B CITydae, KOT/ia COOITIOICHBI BCE KPUTEPHH.

OmneHka «xopouioy CTaBHUTCS, eci 0OyJarOIIUICs TBEpAO 3HAECT MaTepHal, TPaMOTHO U
M0 CYIIECTBY H3JaraeT €ro, 3HAeT MNPaKTUYECKyl0 0a3y, HO JIOIyCKAaeT HEeCYIIeCTBEHHBIE
MOTPEITHOCTH.

O1eHKa «y0061emeopumenbHo» CTaBUTCS, €CITH 00YJaIOIIHIACS OCBOMII TOJIBKO OCHOBHOM
MaTepHall, HO He 3HAaeT OT/ACIbHBIX JIeTalleH, 0MyCcKaeT HETOYHOCTH, HEIOCTATOYHO TPABHIIEHBIC
(GbOpMyITUPOBKHM, HapyllaeT IOCIEeI0BAaTEIbHOCTh B HU3JIOKEHUM MaTepuaia, 3aTpyAHSETCs C
OTBETaMM, TOKa3bIBAET OTCYTCTBUE JOJDKHOM CBSI3M MEXIy aHalu30M, apryMeHTauueil u
BBIBOJIAMHU.

OueHka «HeyoosremgeopumenbHoy CTaBUTCS, €ciau OOydJalolMiicss HEe OTBEYaeT Ha
MTOCTABJICHHBIE BOIIPOCHI.

3.2. OueHo4Hble MaTepUAJIbI VIl IPOBEAeHUS POMEKYTOUHOM aTTecTaAllUuu
3.2.1. Kputepum oueHKH pe3yJibTATOB 00yUeHUs MO0 JUCHUIINHE (MOYJII0)

Ikana PesyabraThl
ITokazaTenn oeHNBaHUS Pe3yIbTATOB 00y4eHHS
OLICHUBAHMSA o0yueHUst
OTJIMYHO 3HaeT: - oOyuaromuiicsi TIIyOOKO M BCECTOPOHHE YCBOWJI MaTepHall, YBEpEHHO,

JIOTUYHO, TIOCIIEJOBATENbHO U TPAMOTHO €r0 U3JIaracT, ONUpasich Ha 3HAHUA
OCHOBHOM U JIONIOJIHUTENBHOM JIUTEPATYPHI,

- Ha OCHOBE CHCTEMHBIX HAYYHBIX 3HAHMH JeNaeT KBaJIU(pUIMPOBAHHBIC
BEIBOZBI M 0000IIEHNs], CBOOOTHO OTIEPUPYET KATETOPUSIMHU U TIOHATHSIMI.
Ymeer: - o0ydJaromuiics yMeeT CaMOCTOATENBHO M IIPAaBWJIBHO pemaTth ydeOHO-
npodeccuoHanbHBIE  3aJadYd  WIM  33JaHMS, YBEPEHHO, JIOTWYHO,
TIOCJIEI0BATENIFHO M APTYMEHTHPOBAHO M3JIaraTh CBOE PELICHUE, UCIIONb3Ys
Hay4HBIC TTOHATHSA, CChUIAACh HA HOPMATUBHYIO 0a3y.

Brnaneer: - OOyJaroUMiiCs BIAAEET PALMOHAIBHBIMIA METOAAMHU (C HCTIOIb30BaHUEM
palMOHANBHBIX METOAMK) PELICHHs CIIOXKHBIX MPOQEeCcCHOHATBHBIX 3a/ad,
MIPEACTAaBICHHBIX AETOBBIMH UTPAMH, K€HcCaMH U T.11.;

[Ipu pemeHny MpoIEeMOHCTPUPOBAT HABBIKU

- BBIJICJICHUS TJIABHOTO,

- CBS3KOH TEOPETHYECKHX MOJIOKEHHH € TPeOOBAHMSIMU DPYKOBOAAIINX
JOKyMEHTOB,

- M3JIOKEHHS MBICIEH B JIOTUYECKOU MOCIIE0BATENBHOCTH,

- CaMOCTOSTENTFHOTO aHanu3a (hakThl, COOBITHI, SIBICHUH, MPOIIECCOB B UX
B3aMMOCBSI3H U THAJICKTHUECKOM PA3BUTHHL.

XOPOLIO 3HaerT: - oOyuarommiicsi TBEpJO YCBOMJI MaTe€pHall, JOCTATOYHO T'PAMOTHO €ro
W3JIaraeT, ONMpasich Ha 3HAHNS OCHOBHON W JOTIONHUTEILHOM JINTEpaTypHl,
- 3arpyaHsiercs B (DOPMYIMPOBAaHWH KBaJTH(DUIMPOBAHHBIX BHIBOIOB M
0000IICHNH, OmepupyeT KaTeropusMH M TIOHATHAMH, HO HE BCera
MIPAaBWJIBHO MX BepU(HUIUPYET.

Ymeer: - o0yJaromMiicsi yMeeT CaMOCTOSITENIbHO M B OCHOBHOM IIPABMIIBHO PEIIaTh
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yueOHO-TIPOEeCCHOHANBHBIC 3aaud WM 3aJaHus, YBEPEHHO, JIOTHYHO,
MOCJIEIOBATEIbHO M apryMEHTHUPOBAHO M3JIaraTh CBOE pElIeHHE, HE B
TOJIHOM Mepe UCHONb3ysl HaydHbIE MOHSATUS U CCBUIKM Ha HOPMAaTHBHYIO
0azy.

Bnaneer: - O0ydJaroUiics B IIEJIOM BIIAJICET PAIMOHAIHHBIMU METOIAMU PEIICHHS
CIIOKHBIX TIPO(ECCHOHANBHBIX 3a/1a4, MPECTABICHHBIX JCTOBBIMH UTPAMH,
KelicaMu U T.]I.;

Ilpu pemiennn cMoOr NPOAEMOHCTPUPOBATH JOCTATOYHOCTh, HO HE
IYOUHHOCTH HaBBIKOB,

- BBIJICJICHUS TJIaBHOTO,

- U3JIOKCHUS MBICIICH B JIOTMUECKOM ITOCIIEA0BATEIHbHOCTH,

- CBS3KH TCOPETHUCCKUX TONOKECHUH ¢ TPeOOBAHUAMHU PYKOBOISIIHAX
JIOKyMEHTOB,

- CaMOCTOSTENILHOTO aHanu3a (akThl, COOBITUI, SBICHUMN, MPOIECCOB B MX
B3aUMOCBSI3H U TMATEKTHYECKOM Pa3BUTHH.

YAOBJIETBO- 3HaeT: - o0yJaroIuiicss OpUEHTUPYETCSl B MaTepHaie, OAHAKO 3aTPYIHSIETCS B €ro
PUTEJIbHO W3JI0’KEHU U,

- TOKa3blBae€T HEAOCTATOYHOCTh 3HAHUII OCHOBHOM WU [IOTIOJHUTENHHOM
JIUTEPATYPHI;

- c1ab0 apryMEeHTHPYET HayuHbIE MTOJT0KEHHS;

- MPaKTUYECKU HE CIIOCO0EH CPOPMYIUPOBATH BBIBOJBI M 00O0IICHHS;

- YaCTUYHO BJIQJICET CUCTEMOU MOHATHIA.

VYwMmeer: - o0yuaromuiicss B OCHOBHOM YMEET PeluTh y4eOHO-TPOo(hecCHOHABHYIO
3a/auy WM 33/IaHKie, HO JIONYCKAaeT OMIMOKH, Clnabo apryMeHTUPYeT CBOE
peuICHnEe, HEAOCTATOUYHO HCIIOJIB3YCT HAYUYHBIC IMOHATUS U PYKOBOIAIINE
JIOKYMEHTHI.

Bnaneer: - oOyJaromuiics BiageeT HEKOTOPhIMHU PpAIMOHAJIBHBIMH METOJaMH
PELICHUS CIIOXKHBIX TPO(eCCHOHANBHBIX 3a/1a4, IPEACTABICHHBIX AEIIOBBIMH
UIrpaMy, Keicamu U T.1.;

IIpu pemieHny MpoAEMOHCTPUPOBAT HEAOCTATOYHOCTh HABBIKOB

- BBIJICIICHUS TTIaBHOTO,

- U3JI0KEHMSI MBICJIEH B JIOTMUECKOM IOCIIE0BATEIILHOCTH,

- CBA3KHM TEOPETHYECKHX IIOJOKEHHH C TpeOOBaHHMAMH PYKOBOASIINX
JIOKYMEHTOB,

- CaMOCTOATEIBHOT0 aHajIHu3a (DaKThl, COOBITHH, SBIEHUH, MPOLECCOB B HX
B3aMMOCBSA3H U JUAIEKTUYECKOM Pa3BUTHH.

HEYJIOBJIETBO- 3HaeT: - 0OyJaromumiics He yCBOMII 3HAUUTENIFHON YaCTH MaTepHaa;
PUTEJIBHO - HE MOXKET apryMEHTUPOBATh HAyYHbIE MTOJIOKEHUS;

- He opMyITUpyeT KBATU(PUIIMPOBAHHBIX BHIBOIOB U 0000IIEHNIH;
- He BJIaJeeT CUCTEMOI MOHATHI.

VYmeer: oOyyarolmyiics He IMoKa3all yMEHHE pellaTh y4eOHO-TPO(EeCCHOHATBHYIO
3aJa4y WIH 33JaHHeE.
Bageer: HE BBINOJIHEHBI TPeOOBaHMUS, NPEIbABIAEMbIE K HAaBBIKAM, OLCHUBAEMBIM

«(YHOOBJICTBOPUTEIIHBHO».

3.2.2. KoHTpoJibHbIE 3aaHUsI W/WJIM UHbIe MaTepuabl 1Jisl IPOBeJeHUs MPOMEKYTOYHOM
aTTecTanuu
Crnmcok BONPOCOB /1JIsl YCTHBIX OTBETOB (BapPHMAHTHI TeCTA)

Noogk~wnPE

9.

OCHOBHBIC THITBI KOHCTPYKI_II/Iﬁ XUMHUYCCKUX PCAKTOPOB.

Buasl MaTemMaTuueCKuX MOACICH XUMHUUECKUX PCaKTOPOB.

KJ'IaCCI/I(I)I/IKaI_[I/IH XUMHUYCCKUX PCAKTOPOB U PEIKUMOB UX pa6OTBI.

CraTtucTUdecKue MOJCIN XUMHYCCKUX PEAKTOPOB U pel"peCCI/IOHHI:Jﬁ aHaJIn3.

KuneTnka XuMudecKux peaKL{HfI. Onpe):[eneHI/Ie KHHCTUYCCKOI'O YPABHCHUA.
MexaHu3Mbl XUMHYECKUX npeBpameHHﬁ U MOPAIOK PCAKIUH.

OcoOeHHOCTH MaCI_HTa6I/IpOBaHI/IH PE3YJIbTATOB JSKCICPUMCHTAJIBHBIX HCCIIeI0BaHUM
XUMHUYCCKUX HpeBanleHHf/'I.

Metoasl OonpeCACICHUA KOHCTAHT CKOPOCTH pCaKI_II/Iﬁ Pa3jIMYHBIX TMOPAAKOB IIO
pe3yiibTaTaM KHMHCTHUYCCKOT'O OKCIICPUMCHTA

MareMaTH4ecKrue MOAEIN UASaIbHBIX XUMUYECKHUX PCAKTOPOB

10. Pacuer TUAPAaBINYCCKOr0 COMPOTUBIICHUA HCTIOABHUIKHOI'O 3CPHUCTOTO CJIOA.
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11.

12.
13.
14.
15.
16.

17.
18.
19.
20.

21.
22.

23.
24,

25.

26.
27.

28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

43.
44,

45.

[Iporneccrl Temo- U MacconepeHoca B CTAlIMOHAPHOM ciloe KaTtanuzaTopa. OcoOeHHOCTH
TETUIONIEPEHOCA B TICEBI00KIKEHHOM CIIOE.

[lepememmBanue TBepaO 1 razo00pasznoit daz. Koaddunument nuddysun.
Omnpenenenrue BpeMeHH MPEOBIBAHUS CHIPhS B 30HE PEAKIIUU.

Xumuueckue GpakTopbl, BIUSIOMINE Ha BEIOOP peakTopa.

Omnpenenenne yCTOWYMBOCTH CTAIIHOHAPHOTO PEKHMA.

[IpononbpHOE M TONEpPEYHOE TEepPEeMENIMBAaHUE TMOTOKAa B PEAKTOpax C aKCHAIBHBIM MU
panuaibHBIM HAIPaBJICHUEM ITOTOKA

YpaBHeHUE TEIUIOBOTO OasiaHca.

TennoBbie peKUMBI XUMUYECKUX PEAKTOPOB.

OnTtuManbHBI  TEMIEPaTypHBIH pEXKHM ¥ CHOCOOBI  €ro  OCYIIECTBJICHUS B
MPOMBIIIJICHHBIX PEAKTOPax.

PeakToper TpyOuaToro THIa, OXJaXKJaeMble BOJOH, OPraHUYECKUMHU TEIUIOHOCUTEISIMH
WJIY pacIUIaBaMM COJIEH.

ABTOTEpMHYECKHE PEAKTOPHI C 00BEMHBIM WIIH KaTATUTHUYECKUM 32)KUTAHUEM CHIPbSI.
3aBHCHMOCTh CKOPOCTH TEIUIOBBIACTICHUS OT TEMIIEPaTyphl U PEeaKTopa IIOJHOTO
MepeMeIInBaHusI.

3aBHCUMOCTB CKOPOCTH TEIUIOOTBOIA UTSI PEAKTOPa C OXJIKICHHUEM.

VYpaBHEeHHEe MaTepuUaNbHOTO OalaHca Ui JIIEMEHTapHOTO O00beMa IPOTOYHOTO
XHUMHYECKOTO PeakTopa.

3aBHCHUMOCTB THIPABINIECKOTO COTMPOTUBIICHUS MMOTOKA JIUISI alllIapaToB HETOIBUKHOTO U
TICEB/I00KIKEHHOTO CIIOSI OT TUaMeTpa 3epHa U CKOPOCTH Ta3a.

[lepemernnBanue TBEpI0M U raz3000pa3Hoil a3 B ICEBAO0KUKEHHOM CJIOE.

CrnocoObl, mnpuONMKaroImue anmaparbl IICEBJOOKM)KEHUs K ammaparaMm  IOJIHOTO
BBITECHEHMSL.

Ha3znauenune, oOmacTh TpUMEHEHUS W TPUHIOUN PabOTBI PEaKTOpPoB TpexdazHoro
KHUITALIETO CIOS.

BnusHue cremeHu mpeBpallleHMsT Ha COOTHOLIEHHME OOBEMOB Karaiau3aropa Juis
MICEB/I00KM>KEHHOTO M HETIOJIBUXKHOTO CJIOEB B PEAKTOPE.

[IpenmyiiecTBa NpUMEHEHMsI NICEBAOOKIKEHHOIO CJIOSI B PEAKTOpax MO CPABHEHUIO C
HETOIBM)KHBIM CJIOEM.

Henocrarku crioco0a nceBI00KUKEHHUS.

DKclepUMEHTAIbHOE U3ydeHNe QYHKIUHU paclpeieeHHUs.

OyHKIMM paclpesieeHusl BpeMeHH peObIBaHUs UICATbHBIX U HEUJICAbHBIX TPOTOYHBIX
PEaKTOPOB.

[Ipumenenue QyHKIMHA pacnpeaeraeHns BpeMeHH peObIBaHUs [IPU pacueTe XUMUUECKUX
peakTopoB

MexaHu3Mbl XUMUYECKUX MTPEBPAILEHUI U TOPSIOK PeaKIUH.

Pacnpeznenenue BpeMeHu NpeObIBaHUS B IPOTOYHBIX PEAKTOPAX.

OyHKIMS pacnpeieleHusl BpeMeHU NpeObIBaHus.

[IpoTouHBIi peakTop UECaIbHOIO CMELICHHS B U30TEPMUUYECKOM PEXUME.
[lepuoandeckuii peakTop UI€ATBHOTO CMEIIEHHS B HEU30TEPMHUUECKOM PEXHUME.
PeakTop uieanbHOro BEITECHEHHS B HEU30TEPMUUYECKOM PEXUME.

HeoOxonnMmele TpeOoBaHHS K METOJMKE HSKCIEPUMEHTA Ui MOJY4YeHUs aJeKBaTHBIX
pe3yabTaToB.

OcobeHHOCTH MacIITaOMPOBAaHHUS PE3YJIbTATOB HSKCHEPUMEHTAIbHBIX HCCIeI0BaHUN
XUMUYECKUX MPEBPALLICHUH.

AHanmu3 SKCIIEPUMEHTAIBHBIX TaHHBIX C IIETTbI0 U3YUECHUSI XUMUYECKUX MTPEeBpaIleHuit
Mertoapl ompeneneHds] KOHCTAaHT CKOPOCTH pPEaKUUMH Pa3IUYHbIX MOPSAKOB IO
pe3yabTaTaM KHHETHYECKOTO SKCIIEPUMEHTA

I'uapoarHaMUYecKue MPOLECCHl B peakTOpax co CTAl[MOHAPHBIM CIIOEM KaTalu3aTopa.
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46.

47.

48.

49.
50.
51.
52.
53.

54,

55.

56.
57.
58.

59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.

74.

75.
76.
77.
78.

[IpoosnibHOE M MONEPEYHOE NEPEMEUIMBAHUE B PEAKTOPAaX CO CTALMOHAPHBIM CIIOEM
KaTajau3aTopa.

I'pagueHt TeMmeparypsl MOMEPEK MOTOKAa M €ro 3aBHCUMOCTb OT 3(dexkTuBHOTO
KO3 pHIIMEeHTa TEIUIOTPOBOAHOCTH CJIOS KAaTaIM3aTopa.

3aBHCHMOCTh CKOPOCTH SK30TEPMHUYECKOM peakiuu oT 3(dekruBHOrO Kod3duiuenra
TEIUIONPOBOAHOCTH B PEAKTOPE HEIOABUKHOTO CJIOSL.

[IpononbHas u nonepeyHas AMPpPy3us B peakTopax ¢ HEMOABUKHBIM CIIOEM.
MonenrpoBaHue XUMHUYECKUX PEAKTOPOB U MIPOTEKAIOLIUX B HUX XUMUYECKHUX ITPOLIECCOB.
Knaccugukanus XuMHIECKIX PEaKTOPOB M PEKUMOB UX PAOOTHI.

CrpykTypa MareMaTu4ecKoi MOJIEIN XUMUYECKOTO peaKTopa

OcHoBHbIE THUIBI JABYX(Aa3HBIX KaTAIUTUYECKHMX PEAKTOPOB CO CTALMOHAPHBIM CIOEM
KaTajau3aTopa.

Peakrop uneanbHoro BbiTecHeHUs. CpaBHeHHE 3(()EKTUBHOCTU MPOTOYHBIX PEAKTOPOB
UJIEAIbHOTO CMEIIEHUS U UJI€aIbHOTO BBITECHEHUSI.

XHWMHUYECKUE PEAKTOPBI C UJCATBHON CTPYKTYPOU NMOTOKA B M30TEPMUUYECKOM PEKUME.
Peaktop nneanbHOro cmenieHus.

Kackan peakTopoB HU1ealbHOTO CMEIIEHHUS.

Mojenu peakTopoB C HEMACAIbHON CTPYKTYpOUl OTOKOB.

Onpenenenre BpPEeMEHHM pEaKIMM B amnaparax I[OJHOTO BBITECHEHUS M IOJHOTO
MepeMeBaHus.

[IprurHbBI OTKJIOHEHUH OT UAECATLHOCTH B IPOTOYHBIX peaKTOpax.

XUMHUYECKUE PEAKTOPHI C HEUJICATbHOW CTPYKTYPOH MOTOKOB.

[IpoMmbInIeHHbIE XUMHYECKUE PEAKTOPBI.

PeakTopsb! A1 TOMOT€HHBIX MTPOLIECCOB.

PeakTops! J1s reTeporeHHBIX MPOIECCOB ¢ TBEp o (a3oil.

PeakTopsb! i1 ra30KuAKOCTHBIX IIPOLIECCOB.

PeakTopsb! A1 reTeporeHHpIX KaTaTMTHYECKUX IIPOLIECCOB.

YceToiunBOCTE pabOTHI peakTOpa MpY HATMYHUH CITydYalHBIX BO3MYIIICHUH MTapaMeTPOB.
Onpenenenre ycTOMYUBOCTH CTALIMOHAPHOTO pexrMa paboThl peakTopa.

TennoBas yCTOHYMBOCTh XUMHYECKUX PEAKTOPOB.

Pemenue cuctem nmuHENHHBIX ypaBHEHUM MeTo0M ["aycca.

Peurenue cucrem JTMHEWHBIX YPAaBHEHUN METOJAOM OPTOrOHAIIM3ALMH.

Pewrenne cucrem HETMHEWHBIX YPABHEHUW METOJIOM IPOCTOM UTEpALIUU.

Pemenne cucrem HeMMHEWHBIX ypaBHeHUH MeTo0M HproToHa - Padcona.

Cucrembl  OOBIKHOBEHHBIX AW depeHIMaIbHbIX  YpaBHEHUW: MeTon  Dinepa,
YCTOMYUBOCTb, CXOJIUMOCTh, TOUHOCTb.

Br16op miara mo BpeMeHu Jj1sl SBHOW PAa3HOCTHON CXEeMbl, (PU3UUYECKHUI CMBICT KpUTEpUs
YCTOMYUBOCTH.

Meroa HaMMEHBIIUX KBAJPATOB: NPEANOCHUIKH U Peain3aiusl.

MHo3KecTBeHHasl perpeccus, CBOAHbIN KO3(D(DULIUEHT KOPPENSIIHH.

[IpoBepka 3HAYUMOCTU PETPECCUOHHBIX KO3(D(PUIIHEHTOB.

OneHka J0CTOBEPHOCTH PETPECCUOHHON 3aBUCUMOCTH.

TekcTbl MPOOIEMHO-AHATUTHYECKUX U (MJIH) NPAKTHYECKUX Yy4eOHO-NPodeccHOHANBHBIX

3aga4v

3.2.3. MeTtoauueckue MaTepuajbl, OnpeaesomMe MNpoUeIypbl OLEHUBAHHUS 3HAHMIA,
YMeHUii, HABBIKOB B X0j1¢ IPOMEKYTOYHOM aTTecTaluu

IIpouenypa oneHnBaHus 3HAHMII (TeCT)

[Ipennaraemoe KOJIUYECTBO 3a/IaHUI 20

[TocnemoBaTenbHOCTH BEIOOPKHU Omnpezenena mo pasaenam

Kputepnu oneHKH - IPaBWIIGHBINA OTBET HA BOIPOC

«5» ecim npaBWIbHO BRIMOHEHO 90-100% TecTOBBIX 3amaHuit
«4» ecnu TIPaBHIIHLHO BHIMONHEHO 70-89% TeCTOBBIX 3a1aHuit
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«3» ecin

| MPaBIIHHO BHITIONHEHO 50-69% TecTOBBIX 3aMaHuit

IIpouenypa oneHuBaHus 3HAHMI (YCTHBIN OTBeT)

KaXao0ro pasjacia

[Ipenen aauTENBHOCTH 10 myuHyT
[IpeqyiaraeMoe KOIMYECTBO 3aJaHUMI 2 Bompoca
[ocnenoBarensHOCTH BBIOOPKHU BonpocoB u3 | CirydqaiiHas

Kputepuu onenku

- TpeOyeMBbIil 00BEM U CTPYKTYpa

- U3NIO)KEHHE MaTepHraia 6e3 (paKTHIecKuX OmmuOoK

- JIOTHKa M3JI0KCHUS

- UCTIOJIb30BAaHUE COOTBETCTBYIOIIECH TEPMHUHOIOT MU

- CTWJIb PEUH U KYJIbTYpa peun

- Mo00p MPUMEPOB UX HAYYHOU JIUTEPATYPhl U MIPAKTUKH

«5» ecnu Tpe60BaHI/IH K OTBETY BbITNIOJHCHBI B TIOJTHOM 00BeMe

«4» ecnu B IICJIOM BBIIIOJIHCHBI TpeGOBaHI/IH K OTBCTY, OJ/IHAKO €CTb
HeOOJIbIINE HETOYHOCTH B U3JIOKEHHUH HCKOTOPLIX BOIIPOCOB

«3» ecnu Tpe60BaHI/IH BBITIOJIHCHBI YaCTUYHO — HE BBIACPIKAH 06’beM, €CTh

(I)aKTI/I‘IeCKI/Ie OI_HI/I6KI/I, HapylmcHa JIOruKa H3J1I0KCHUA,
HCAOCTATOYHO UCTIOJIB3YCTCA COOTBCTCTBYIOIASA TCPMUHOJIOTUN

IIpouenypa oueHUBaHUSI YMeHMH H

HAaBbIKOB (pemeﬂue l'lpOﬁ.]'IeMHO-aHaJ'II/lTI/I‘-leCKI/IX Hu

NPAKTHYECKHUX Y4eOHO-TIpodecCHOHAIBHBIX 32/1a4)

IIpeasiaraemoe KOIMUECTBO 3aJaHUN

1

[TocnenoBaTenbHOCTh BEIOOPKH

CrnydaiiHas

Kpurepuu oreHku:

- BBIICJICHUEC U IIOHUMAaHHE npo6neM1)1

- YMeHHe 000011aTh, COMOCTABIATh PA3JINYHbIE TOUKH 3PEHUS

- TIOJTHOTA MCIIOIb30BAHUS HCTOUHHKOB

- HaJIM4K1e aBTOPCKOM MO3ULINU

- COOTBETCTBHE OTBETA MOCTABIEHHOMY BOIIPOCY

UCIIONIB30BAaHUE COIMAJIBHOTO OIbiTa, Martepuanos CMU,
CTaTUCTHYECKHX JaHHBIX

- JIOTHYHOCTH U3JIOKCHUS

- YMEHHE cJieaTh KBaJu(UIMPOBaHHbBIE BHIBOIBI U 0000IIEHHS C
TOYKH 3pEHUs pelieHust Mpo(ecCHOHAIbHBIX 3a71a4

- YMEHUE NPUBECTH IIPUMEP

- OIOpa Ha TEOPETUYECKUE TTONOKEHHUS

- BJIaJICHUE COOTBETCTBYIOLIEH TEPMUHOIOTHEN

«5» ecun TpeOOBaHMsI K OTBETY BBINOJIHEHBI B TIOJTHOM 00beMe

«» ecmn B IIEJIOM BBITIONHEHbl TPEOOBaHUS K OTBETY, OJHAKO €CTh
HEOONBIINE HETOYHOCTH B M3JIOKEHHH HEKOTOPHIX BOIPOCOB.
3arpyausercs B (QOPMYIUpOBAaHMM  KBAIHU(HUIIUPOBAHHBIX
BBIBOJZIOB M 00OOIIIEHNI

«3» ecmun TpeOOBaHMS BHITIONHEHBI YACTHYHO — MBITAETCS 000CHOBAThH CBOIO

TOYKY 3pEHHs, OJHAKO ciabo apryMeHTHpYeT Hay4dHBIE
NONIOKEHHS, TPAKTHYECKH HE CIHOCOOEH  CaMOCTOSTENHHO
chopMynmupoBaTh BHIBOABI W OOOOIICHHS, HE BHIHWT CBS3b C
npodecCHOHAILHON e TEIbHOCTBIO

4. Y4yeOHO-MeToauYecKoe
(Momyst)

Hu

4.1. DieKTpoHHbIE YUeOHble U31aHUsl

MaTE€pPUAJIbHO-TCXHUIECCKOEC

o0ecreuenue AUCHMILIMHEI

1. Kopsituesa, A. K. Xumuueckue peaktopsl. BBeneHue B TEOpHIO U MPAKTUKY : ydyeOHOE

noco6ue / A. K. KopsiTuesa, B.
c.
onbnuoTeyHas cuUcTeMa. —

— ISBN 978-5-8114-3501-2. — Texkct : 31exkTpoHHbIH // JlaHb

W. IlerbkoB. — Cankr-IlerepOypr : Jlans, 2022. — 112
AIIEKTPOHHO-
URL: https://e.lanbook.com/book/206207. — Pexum

JOCTYTIA: JUI aBTOPH3. TOJIb30BaTeNeH.
4.2. DiekTpoHHbIE 00pa3oBaTe/ibHbIE pecypchl

1.

2.
https://znanium.com/.

DnekrponHas GubnuoTeuHas cuctema «95C FOPAWT» Biblio-online.ru (35C «FOpaiit»)
[DnexTponHsIit pecypc]. — URL:
OnexkrpoHHo-0nOMMoTeunass cuctema ZNANIUM [Onekrponnsii pecype]. — URL:

https://urait.ru/.
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https://urait.ru/
https://znanium.com/

3. DnekrpoHHas OubnmoreuHas cucrema «KoHCynbTaHT CTyAeHTa» [ DIeKTPOHHBIN pecypc].
— URL: https://www.studentlibrary.ru/.
4. e-Library.ru: Hayunas nsnektponnHass Oubnuoteka [DnextpoHHbId pecypc]. — URL:
http://elibrary.ru/.
5. Hayunas snextponnas Oubnnortexa «KubepJlenunka» [Dnekrponnsiii pecypc]. — URL:
http://cyberleninka.ru/.
6. Wndopmanmonnas cucrema «EgmHOe OKHO JOCTyma K 0Opa3oBaTelIbHBIM pecypcam)
[DnexTponnsiii pecypc]. — URL: http://window.edu.ru/.
7. denepanbHplil LEHTP HHPOPMAIMOHHO-0OpPA30BATENIbHBIX PECYPCOB [DJIEKTPOHHBIM
pecypc]. — URL: http://fcior.edu.ru/.
4.3. CoBpeMeHHbIe NMpoeccHOHAIbHBbIE 0a3bl JaHHBIX W HHGOPMANMOHHBIE CIPABOYHbIE
CHCTEMBI

OO6yuatomumcst  obecriedeH J0CTyn (yAaJ€HHBIM JIOCTYN) K HIDKE CIEAYIOIUM
COBpPEMEHHBIM MPO(ecCHOHANBHBIM 0a3aM JaHHBIX U HH(OPMAIIMOHHBIM CIIPABOYHBIM CHCTEMaM:

1. CnoBapu u »HuHMKIONEAMH Ha AxaaeMmuke [OnekrtpoHHblii pecypc]. — URL:
http://dic.academic.ru.

2. Cucrema nH(opMaIMOHHO-TIpaBoBOTO obecnieueHus «I apanT» [ DIEKTPOHHBIN pecype]. —
URL.: http://ivo.garant.ru/.

4.4, KoMIUIeKT JIMIIEH3HOHHOTO W  CBOOOJHO PACHPOCTPAHSEMOr0 MNPOrPaMMHOIO
obecrnevyeHnsi, B TOM YHCJIe 0T€4eCTBEHHOI0 MPON3BO/ACTBA
1. JlunensuoHHOE mporpaMMHoe oOecrieueHure: onepannonHas cucrema Microsoft Windows,
nakeT opucHbIX npuioxenuid Microsoft Office.
2. CB00OIHO pacrpocTpaHsIeMoe MPOrpaMMHOE 00ecIIedeHIE: CBOOOTHBIC TIAaKEThI O(PHCHBIX
npunoxxenuid Apache Open Office, LibreOffice.
3. IlporpammHOe obecriedeHHEe OTEYECTBEHHOTO IIPOM3BOJICTBA: CIPABOYHO-IIPABOBAS
cuctema «["apanT» (DnekTpoHHBIN nepuoandeckuii cnpaBouyHuk «Cucrema TAPAHTY),
obpasoBarenbHas mathopma IOPAWT (Dnekrponnas Gubmmorteunas cucrema «OBC
IOPAIT» Biblio-online.ru (9BC «IOpaiit»)), 3IeKTPOHHO-OHOIMOTEUHAS CHCTEMa
ZNANIUM, snextponnas 6ubaunoreunas cucrema «kKOHCYIIbTaHT CTYACHTAY.
4.5. O6opynoBaHue U TEXHHYECKHE CPeICTBA 00yUYeHUs

Jia peanuzauuy JUCHMILTMHBL (MOIYJSl) HCIONB3YIOTCA YyueOHbIE ayIuTOpUU s
MPOBEJICHUSI Y4YEOHBIX 3aHATUH, KOTOpbIE OCHAIIEHbl OOOpYJOBAaHHEM U TEXHUYECKUMU
cpeacTBaMu OOydeHUSs, U MOMEIICHUS JUIsl CAaMOCTOSITeNIbHOM paboThl 00yJaromuXxcs, KOTOpbIe
OCHAIL[EHbl KOMITBPIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOJKIIOUEHHUs K ceTu «MHTepHeT» u
ofecrieyeHbl JIOCTYIIOM B 3JIEKTPOHHYI0 HH(MOpMalUOHHO-0Opa3zoBatenbHylo cpeny PXTY
uM. J[.U. MenneneeBa. Jlonyckaercst 3aMmeHa 000pyAOBaHMsI €70 BUPTYaTbHBIMU aHAJIOTAMHU.

HaumMeHoBaHMe y4eOHBIX ayTUTOPUI 1151 OcCHALIEHHOCTD Y4eOHBIX ayIUTOPHIi ISl POBeEIeHHsI
NpPOBeIeHUs] YYeOHbIX 3aHSITHIl H Y4eOHBIX 3aHATHH ¥ IOMeLeHu i IS CAMOCTOSITETLHOI
MOMeIeHHUI VIS CAMOCTOSITeJIbHOM pa6oTbl 060py10BaHHEM H TEXHUYECKUMH CPeICTBAMHU
padoThI* o0y4eHHst
VYueOHble  ayauTOpUH  JUIi  TNPOBeJAcHHs | YueOHas ayAuTOpUs YKOMIUIEKTOBAHA CIELHAaTH3UPOBAHHON
YueOHBIX 3aHATHH MeOenblo, OTBEYAIOIICH BCEM YCTAHOBJICHHBIM HOpMaM U

TpeOOBaHMSIM, 00OPYJOBAaHWEM WM TEXHHYECKHMH CPEICTBAMHU
o0yueHns (MOOWIBPHOE MYIIFTUMETUIHOE 000pYIOBaHHE).
[TomermieHue I CaMOCTOSTENEHON paOOTHI IlomemieHne  OCHAIIEHO  KOMIIBIOTEPHOM  TEXHUKOHM  C
BO3MOJKHOCTBIO TOAKTMIOUeHHs K cetn «VHTepHeT» n
o0ecTiedeHreM JIOCTyNa B D3JEKTPOHHYI0 HWH(OPMAaIMOHHO-
obpasoBatensHyto cpexy PXTY mm. J[.M. MenneneeBa u k
9BC.

* Homep KOHKpETHOW ayAWTOPWH yKa3aH B NpHKa3ze 00 ayAuTOpHOM (OHJE, paclicaHUW Y4eOHBIX 3aHATHH U
pacIcaHuy IPOMEKYTOUHON aTTeCTALUH.
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