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1. IlepeyeHb NMJaHMpPYyeMbIX pe3yJIbTATOB O0y4YeHHsl MO JMCUMILJIMHE, COOTHECEHHBIX € IUIAHHPYeMbIMH pe3yJbTATAMH OCBOEHMS

o0pa3oBaTe/IbHOM NPOTrPaMMBbI.

B pesynbraTe ocBoeHHs 00pa3oBaTeIbHON MPOrpaMMbl OakagaBpuaTa 00y4aroImuics JOHKEH OBIAIETh CISIYIOIUME pe3ylbTaTaMyu 00y4eHus

10 JUCHUILINHE:.

Kox n nHaumenoBaunue
KOMIIETEHIIUHA

KOI[ 1 HAUMCHOBAHUC MHUKATOpA
JOCTHIXXCHUA KOMIICTCHIINHN

[Tnaaupyemble pe3ynbTaThl 00ydeHUS
(meckpurnTopbr)

MK-1
CnocoOHOCTh 00eCreYnTh BBIPAOOTKY

K-1.2
3HaHUe MPUHLIKIIA PA0OTHI U MPaBUII

3HaTh: NPUHIIUAI PAOOTHl TEXHOJOTHYECKOTO 000PYTI0BAHUS
(3H-1);

KOMIIOHEHTOB M TPUTOTOBJICHUE | TEXHHUYECKOW IKCIUTyaTallil OCHOBHOTO YMeTh: KCIUTyaTUPOBAaTh OCHOBHOE TEXHOJIOTMYECKOE
TOBApHON MPOAYKLIMH 000py0BaHUs obopynosanue (Y-1);
Buaagernb: MeToarkaMu pacyeTa OCHOBHOTO
TeXHoJorn4eckoro obopynosanus (H-1).
IK-1 MK-1.3 3HATh: KOHCTPYKIIMOHHBIE OCOOCHHOCTU TEXHOJIOTHYECKOTO
Crioco6HOCTh 0OecreunTh BBIPAOOTKY | 3HaHHE BHIOB HPUMEHAEMOro obopynosanus | obopynosanus (3H-2);
KOMIIOHEHTOB M IPHMIOTOBJICHME | Y IPABUIIA €T0 IKCILTyaTallun YMerb:  onpenensaTb — HapaMeTpbl  TEXHOJOIMYECKOIro

TOBapHOM MPOAYKLINU

obopyaoBaHus pacueTHbIMU MeToamu (Y-2);
Baanerb: HaBbIKAMU KOHCTPYHMPOBAHUS TEXHOJOTUYECKOTO
obopynoBanus (H-2).

IK-1

CriocoObHOCTh 00ecreuuTh BBIPAOOTKY
KOMIIOHEHTOB ¥ TIPUTOTOBJICHUE
TOBAapHOM MPOLYKIIUU

IIK-1.4

3HaHME OCHOBHBIX TPeOOBAHMI OpraHu3aluu
Tpyaa npu IIPOEKTUPOBAHUH
TE€XHOJOTMYECKUX MPOLECCOB; COBPEMEHHbIE
UH(pOpPMalOHHbIE

(KOMIBIOTEPHBIE)  TEXHOJIOTMH  CPEJCTBA

KOMMYHI/IKaI_II/Iﬁ " CBA3HU

3HaTh: OCHOBHBIC TPeOOBaHHWS K OpPraHU3AIMU TpyJda TpHU
MPOCKTUPOBAHUH TEXHOJIOTHYecKuX mnpoueccos (3H-3);
YMeThb: IpUMEHATHh COBPEMEHHbIE HH(POPMAaIIMOHHbIE
(KOMIBIOTEPHBIE)  TEXHOJOTMM  TNpPH  MPOEKTUPOBAHUU
TeXHOJIOTHYeCKuX mporeccoB (V-3);

Buajers: HaBbIKaMM MCIIOJB30BaHMS COBPEMEHHBIX CPE/ICTB
KOMMYHHUKa1uii u cBsizu (H-3).




2. MecTo IUCHHMILUINHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

Hucnunnuna «HHxeHnepHoe odQopmileHHe MpOIeccoB MepepadboTKu

MPUPOIHBIX

HHEPTOHOCUTENIEH» OTHOCUTCS K qucuuIuinHaM 1o Beioopy b1.B.J1B.02.02 na 4 xypce.
B MeronmyeckoM IUIaHE JAMCLUUIUIMHA OIUPAeTCsl HA 3JIEMEHThl KOMIETEHLUH,
chopmupoBaHHble Tpu u3ydeHuH guctuiinH «llpuknannas wmexanukay, «[Ipomeccer u

ammapaTsl  XUMHYECKOH  TEXHOJOTHHY,
«Umxenepnas rtpadpukay, «OOmas XUMUYECKas TEXHOJIOTHI,
nepepabOTKK IPUPOTHBIX SHEPTOHOCUTENIEH».

«ABTOMaTH3HpOBaHHO€

IIPOCKTUPOBAHUECH,

«XUMHSI ¥ TEXHOJOTHUA

[Tony4yeHnHble B mpolecce U3ydyeHus AUCUuIuinHbl « HkenepHoe oopmMieHne mpouecco
OCHOBHOI'O OPraHMYECKOIo M HE(PTEXMMHUUYECKOI'O CHHTE3a» 3HAHMs, YMEHHUS U HaBBIKM MOTYT
OBITh MCTIOJIB30BAHBI B HAYYHO-MCCIIEI0BATENBCKONM paboTe 00yUaromerocss 1 Ipy BBHIIOJHEHUN

BBIMYCKHOMN KBaTU(UKAMOHHON pabOTHI.

3. O0beM TUCUHUILIUHBIL.

Bun yaeOHo# paboThI Beero,
ya p 3E/akaneM. yacoB
OO0masi Tpy10€eMKOCTb 1M CHUILITHHBI 10/ 360
(3a4ETHBIX €AUHUIY aKaJIEeMUYECKHX YaCOB)

KonTakTHas paGora ¢ npenoaaBaresiem: 30
3aHATUSA JIEKIUOHHOTI'O TUIIA 12
3aHSTHUS CEMUHAPCKOTO TUTMA, B T.4. 16

CEMHUHApPBI, TPAKTHYCCKHUE 3aHATUS (B TOM YHCIIC TTPAKTHICCKAS -

MO/ITOTOBKA)™

nabopatopHble  paboThl (B TOM 4YHCIE MpakTUYecKas 16(14)

MIO/ITOTOBKA)
kypcoBoe npoektupoBanue (KP wmum KIT) 2
KCP -
JpyTye BUIbl KOHTAKTHOW pabOThI -

CamocrosiTesibHast padoTa 321

®opma texkymero koutpoJs (Kp, pedepar, PI'P, acce) Kp(3)

®opma npomexyTouHoii arrectauuu (KP, KII, 3auer, sx3amen)

KII, sx3ameHn (9)

* mpaKkTHYecKasi MOAr0TOBKA TOJIbKO 1Js1 Aucuuiuini ¢ [IK




4. Copep:kaHue JUCHUNIUHBI.

4.1. Pa3zgennl AUCHUIINHBI 1 BUABI 3aHATHIA.
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1 Mertoab! pacueTa (hrU3HKO- 3 - 4 80 IK-1 | 1K-1.4
XHUMHAYECKHX CBOHCTB
OpPraHMYeCKUX BEIICCTB U
YIIJIEBOJOPOIHBIX (BpaKkiuit
2 HarpeBarenbHble meyn. 3 - 4 80 InK-1 | IK-1.2
AnmapaTbl BO3IyIITHOTO MK-1.3
OXJIAKJICHUS
3 PeakTops! 151 mpoBeeHUS 3 - 4 80 MnK-1 | [IK-1.2
MPOIIECCOB OPraHUYECKOTO CHHTE3a MK-1.3
4 Vcniapenue u KOHJEHCAIHsL. 3 - 4 81 MnK-1 | [IK-1.2
Pextuduxamus INK-1.3
MHOTOKOMITOHEHTHBIX U CIIOKHBIX
cMmecen




4.2. 3aHATHA JEeKINOHHOr0 THIIA.

Ne
paszzena
JUCLIUIUINHEI

HanmenoBanue TeMbl
Y KpaTKoe CoAep KaHue 3aHsATUS

O0BeM,
aKaJl. 4achl

MunoBannonHas
dhopma

1

Meroasl  pacyera (GHU3UKO-XMMHUUYECKHUX CBOMICTB
OpraHMYECKUX  BEHNIECTB W VIJIEBOJAOPOJIHBIX

bpakmmii:

Pacyer naBneHUs HaCHILEHHOTO Iapa WHIUBHUIyaJIbHBIX
BemlecTB W ¢pakuumid. Pacyer u ompeneneHue KOHCTaHT
(azoBoro paBHOBECHS KOMIIOHEHTOB. MeTOABI pacueTa
CpeiHeld MOJEKYJISpHOH Macchl HEPTAHBIX  (PaKIUid.
®opmyna Bounosa. [ToHsTHe o xapakrepusyromieM (akrope
U €ro ydeT IIpU pPACyeTe CPEeNHEHd MOJEKYJSIPHOH MAacChl.

[IIOTHOCTL KUIKUX HE(TENPOIYKTOB M Ta30BbIX CMecel.
TernoeMKoCTb OPraHU4EeCKUX BELIECTB B JKUIKON U NapOBOU
¢daze. TemnoTel HCHApEHUs. ODHTANBIWKU OOpa30BaHHUA U
CrOpaHus BEILECTB.

3

JICKIHA-
BHU3YyaJIn3alus
(JIB)

HarpeBarenbHble neyu.

AHHaDaTBI BO3AVYITHOT'O OXJIAXKACHUA

Knaccudukanus n KOHCTPYKIUH HarpeBaTeIbHBIX TPyO9IaThIX
neueii. OcHOBHBIE TOKa3aTtenu paboTel mededl. OCHOBHI
pacueta neueld. IIpeumyiiecTBa U HEOOCTATKU BO3AYIIHOTO
OXJaXJIEHUs IO CpPaBHEHHIO C BOASHbIM. KoOHCTpyKuuu
anmnapaTtoB BO3AYIIHOTO OXJIAKICHHS, CXEMBl BKIIOUCHHS HX
B TEXHOJIOTUYECKHE JIMHUHU, PEryIupoBaHue paboTel. OCHOBEI
pacueTa anmapaToB BO3IyITHOTO OXJIAKICHHS.

JICKIHA-
BU3YyaJIn3alud
(JIB)

PeaKTODBI JJIA IIPOBCACHUA

OPraHuYCCKOro CMHTEC3a

Knaccudukanus XuMHYECKHX peakTopoB. MarepuaibHbIH
GamaHc peaktopa. Pacuer cocTaBa NpPOAYKTOB pEaKIUH,
KOHBEPCHM, BBIXOJla, CEJEKTUBHOCTH. TemioBoi OanmaHc
XMUMHUYECKOro peakTtopa. Pacder TemoBoro sddexra
peakiuu.  PeakTtopel Ui HpOBeNeHHS ~ IOMOTCHHBIX
mporieccoB. PeakTopsl Ui TPOBEACHHUS TeTEPOTEHHBIX
npoueccos.PeakTopsl co CTaIllMOHAPHBIM cioemM
Katanu3aTopa.PeakTopel C aKCHalmbHBIM M paJHabHBIM
BBOJIOM CBIphSl. PacderT THAPABINYECKOTO COMPOTHUBIICHUS
HETIOABIDKHOTO  CJIOSl  KaTanuM3aTropa C  HCIIOJIB30BaHHEM
ypaBHeHHs JpryHa. Peakropsl 6apboTaxHOrO THIIA.

IPOo1ECCOB

JIEKITHS-
BU3yaau3anus
(JIB)




o
Ne HaunmenoBanue Temsl O6beM, |MHHOBanuoHHas
pasjena U KpaTKOE COACPKAHUE 3aHATUSA aKaJl. 4achl dopma
JTACIUIUINHEI
4 HUcoapenne u  xoHmeHcamus. Pexrtuduxanuys 3 JIEKLIUS-
MHOTOKOMIOOHEHTHBIX M CI0KHBIX CMEcen BU3YyaJIU3alys
OnHokpatHoe ucnapeHue. [ons oTroHa ceipbsi. Pacuer monu (J'[B)
OTrOHa CHIPbS M COCTaBOB DPaBHOBECHBIX (pa3 ¢ MOMOIIBIO
rpaduka ['yxxoBa u meronom Tperybosa.
CocraBiieHHe MaTepHaILHOTO OajaHca pPeKTH()HUKAIMOHHON
KOJIOHHBI C TIOMOII[BI0 METO/Ia KIIOUEBBIX KOMIIOHEHTOB H 110
Xenrcrebeky. Pacuer TemmepaTyphl Bepxa M HHW3a KOJOHHBI.
Pacyer MuHNMAaIbHOTO (HIETMOBOTO YHCIIA 1O AHIEPBYAY U
omrtuMm3anusi pabdodero ¢uerMoBoro umcia. Pacuer gmcna
TEOPETHYCCKUX TapeloK KOJNOHHBI Meromamu DeHcke-
Joxumunenna, XeHrcreOeka, OT Tapelkd K  Tapelnke.
XapaKkTepuCTHKA U YCTPOMCTBO TapEIOK PEKTHU(PHKAIIMOHHBIX
KOJIOHH, WX K03(h¢uuueHT nonezHoro xaeicteus. CrocoObl
OpoOlIeHHs W TI0/IBOJIa TeIuia B KoJIOHHY. TeruioBoil GanmaHc
PEeKTU(DUKALMOHHO KOJIOHHBI. Pacuer BHYTPEHHUX
MaTepuajabHbIX IIOTOKOB B KoOJIOHHE. IIpeaBapurenbHbli
pacduer auaMerpa KOJIOHHBL. ['MApaBIMYecKuil pacuder
TapesokK. PacyeT BbICOTHI KOJIOHHBI.
KonoHHbl ¢ HachlMHOM M CTPYKTYpUPOBAaHHOM Hacaakoi,
0COOCHHOCTH UX pacyera.
4.3 JlaGopaTtopHbie padoThI.
OO0newMm,
aKaz. 4achbl
No
HauMmenoBanue TeMbl WnanoBanmuonnas
pasznena B TOM
U KpaTKOEe COACPKAHUE 3aHATUSA dopma
JUCHUITIINHBI YHuCJIC Ha
BCEIro
IIpaKTU4EC
KyIO
1 Meroabt pacyera ¢busuKo-
XUMHUYECKUX CBOMCTB OPraHUYECKHX
BCIIICCTB u YIJICBOAOPOJHBIX
dbpaxmuii:
Pacuer JAaBJICHUS HACBIIIIECHHOT' O rmapa 4 4
WHIUBUAYATbHBIX BEHIECTB M (pakiui.
Pacuer u ompezeneHne KOHCTAHT (a3oBOro
PAaBHOBECHS KOMIIOHCHTOB. MeTO}II)I pacucra
CpemHel MOJIEKYISIPHOM Macchl HEPTIHBIX
¢pakuii. opmyna BorHosa.
2 HarpeBatenbHbie meywn.
AHHaDaTBI BO3AVYITHOT'O OXJIAXKACHUA
OcHOBBI pacuera TeYei. Bri6op
TUTIOpa3Mepa, MTOBEPOYHBII pacuer 4 4
paguaHTHOM ¥  KOHBEKIIMOHHOW  Kamep.
OCHOBBI pacueTa ammapaTtoB BO3IYIIHOTO
OXJTaXKICHUSI.




Ne
paszzena
JIUCLIUILINHEI

HaumeHnoBaHue TeMbI
U KpaTKO€ COJIep)KaHNE 3aHATUS

O0OneM,
akKajl. 4achl

BCETO

B TOM
qucie Ha
IIpaKTU4ec

Ky

NuanoBanuonuas
dbopma

PeakTopbl IS OPOBEIICHUS

OpouECCOB OPraHUYCCKOIr0 CMHTE3a
Pacuer TemmoBoro addexra peakunu. Kackan
peaKTOpOB HIEATBHOI0 cMenIeHus. Pacuer
YHCIIa pEaKTOPOB TIPH 33JJaHHOM BPEMEHH
IpeOBIBaHUS B €MHUIHOM peakTope (MeTox
Jxonca). Pacuer oObemMa eIJMHUYHOTO
peakTopa npu 3aJaHHOM YHCJIe PEaKTOPOB B
Kackaye.

Pacuer TUAPABIIMYCCKOTr0 COIMMPOTUBJICHUSA
LEHTPaJIbHOHN neppopHpOBaHHOMN TPYOBI U
nepoprpOBaHHOrO CTaKaHa.

Hcnapenue n KOHJACHCAIIW.

PGKTI/Id)I/IKaI_[I/IH MHOT'OKOMITIOHCHTHBIX

U CJIOKHBIX CMECEH

Pacyer nmomu OTroHa CBIpbSI U COCTAaBOB
paBHOBECHBIX ()a3 ¢ moMoOmmbBI0 Trpaduka
I'yxoBa u metomom TperyOoBa.

Pacuer umcna  TEOpPETHMUYECKHX  Taperok
KosloHHB! MeTonamu Dencke-Jxumunenna,
XeHrcrebeka, OT TAPEIKH K TapesKe.
CocraBneHne  MarepHaJbHOro  OajlaHca
PEKTU(HUKAIMOHHOM KOJIOHHBI

Pacuer TemmepaTypsl Bepxa U HU3a KOJIOHHBL.




4.5 CamocToniTeIbHAsI padoTa 00y4arOIIHXCsl.

pajigena [Tepeuenb BOIpPOCOB Jist O0newm, ®dopma
CaMOCTOSITENTLHOT'O U3yUCHHS aKaJl. 4acel KOHTPOJIS
JUCIUTIAHBI

1 Koppo3uss ~ obGopynoBaHusi  HEPTEXMMHYECKUX 80 VYcTHBIN onpoc
3aBOJIOB  OOIIE3aBOJICKOTO  XO3AHCTBA KPYIHBIX

2 [udpse! HarpeBaTeIbHBIX TPYOUATHIX MEUCH. 80 VYcTHBIN onpoc
KoHcTpykuuu anmnaparoB BO3AYIIHOTO OXJIAKICHHS

3 PeakTopbl BBICOKOTO J1aBJI€HUS - AaBTOKJABBI H 80 VYcrHblii onpoc
KOJIOHHBIE anmaparsbl. [IpenoxpaHUTEIbHEIC

4 OnTumuzanus CXeM peKTU(UKALIMOHHOTO 81 YcTHBIN onpoc
pas3fesieHrs MHOTOKOMIIOHEHTHBIX CMECeH.

5. [lepeyeHb y4eOHO-METOAMYECKOT0 OOecreyeHus JAJIsi CAaMOCTOATEIbHOI PadoThI
o0yyaromuxcs Mo JUCIUIIHHE.

Meroanueckue yka3aHus sl 0OyJaroIuxcsl 0 OPraHu3aliyi CaMOCTOSITEIbHON PabOThI
0 JWCIMIUIMHE, BKIIOYas IEPEUYCeHb TEM CaMOCTOSTEIBLHON paboThl, (HOpPMBI TEKYIIETO
KOHTPOJI 10 TUCLHUIUIMHE M TPeOOBaHMS K UX BBIIOJHEHUIO pa3MENICHbl B 3JIEKTPOHHOU
MH(pOpPMaLlMOHHO-00pa30BaTEIbHOM cpene CII6I'TU(TY) Ha caifre:
https://media.technolog.edu.ru

6. DoHJ 01LIEHOYHBIX CpPpEeaACTB 1Jisl MIPOBECACHUA l'lpOMC)KyTO‘-IHOﬁ aTreCcrTalumn

ITpomerxyTouHas aTTecTanys Mo JUCUUIUIMHE IPOBOAUTCS B (OPME KypCOBOTO MPOEKTAU
HK3aMEHa.

K cpaue sk3ameHa [OMYCKAalOTCsl CTYAEHTHI, BBINOJHUBIINE Bce (OPMBI TEKYILIETO
KOHTPOJISL.

DOK3aMeH MpeaycMaTpUBAaeT BBIOOPOUYHYIO MPOBEPKY OCBOEHHS MPEAyCMOTPEHHBIX
AJIEMEHTOB KOMIIETEHLIUH U KOMIUIEKTYETCS BOIPOCAMU JIJIsl IPOBEPKU YMEHUHN 1 HaBBIKOB.

IIpu cnaue sk3aMeHa, CTYAEHT IMOJy4yaeT JiBa BOINPOCA M3 MEPEYHs BOIPOCOB, BpPEMs
MOJFOTOBKU CTYJ€HTa K YCTHOMY OTBeTY - A0 40 MuH.

ITpumep BapuaHTa KOHTPOJIBHBIX paboT:

1. CocraButh MaTepHalbHBIM OanaHCc peakTopa aJKWIMPOBaHUS O€H30jJa JSTaH-
STHIIEHOBOM (pakiueit coctaBa (% wmac.): C2H4 — 50, C2H6 — 45, C3H6 — 1, C3HS — 4.
[TpousBoauTeNbHOCTD peakTopa 15 T/4 no aTribeH30iy, kouBepcus sTwieHa — 0.95, nponuiena
— 0.98, cenexTBHOCTH 0Opa3oBanus THIOEH300a — 0.9, n3onponunbdenzona — 0.85. MonbHoe
otHomenne C6HG6 : C2H4 = 3.

2. CocTaBuTh MaTepUalbHbIM OallaHC PEKTH(PHUKAIMOHHON KOJOHHBI JJIS pa3feseHHs
crnenyromero cocraBa (% wac.): mentan — 10, rekcan — 30, renrtan — 40, okram — 20.
CogepxaHue TekcaHa B JUCTUILIATE W KyOoBoMm octatke (% wmac.): 74 u 1 COOTBETCTBEHHO.
[TpousBoauTenbHOCTh KOJMIOHHBI MO cbippio 10000 kr/u. Ilpu pacuere mcmoib30BaTh METOJ
KJIFOUEBBIX KOMIIOHEHTOB.

3. Pacumrtare  kamepy paaManuM = [HPOIM3a  JUISL  OTAaHOBOM  (hpaKIuH.
[TpousBoauTensHOCTh 1O chipbio 7000 Kr/gac, cooTHomeHHe BOSHON map:ceiphE 1:10 (Mmac.).
Cikuraemoe ra3zoBoe TOIUTHBO cOCTOUT U3 MeTaHa (59% 00.) u Bogopoaa (41 % 06.)
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https://media.technolog.edu.ru/

IIpumep BapraHTa BOIPOCOB HA HK3aMEHE:

Bapuant Ne 1
1Kak paccuuThiBaeTcsi 00b€M peakTopa HIeaIbHOrO0 CMEIICHUS MEepUOJAUYECKOrO
JnecTBUs [UIs  OOeclieYeHusl 3aJaHHOH MPOM3BOJUTENBFHOCTH IO LIEJIEBOMY
MPOAYKTY?
2T’ padmyeckre MeTONbl OMpEAETCHUS U SMIUpUYEcKue (OpMYyINbl JUid pacdera
SHTAIBINNUU HEPTEIPOAYKTOB B )KUIKON U MapoBoi ¢aze.

Pe3y.]'IBTaTbI OCBOCHHUA JUCHUILIIMHBI CUHUTAKOTCA HOOCTUTHYTBIMH, CCJIW IJId BCEX

3JICMCHTOB KOMHGTCHHI/Iﬁ JAOCTHUTHYT HOpOFOBHﬁ YPOB€Hb OCBOCHHA KOMIICTCHIHMHK HAa JaHHOM
9TallC — OLCHKA «YJOBJICTBOPUTCIILHO).
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7. IlepevyeHb y4eOHBIX U3TAHUI, HEOOXOIMMBIX JIJISl 0CBOEHHUS THCIHIIMHBI

a) neyaTHbIC U3IaHHUA .

1 laitne, A.A. Pacder pekTHU(hUKAIIMOHHBIX KOJOHH: YueOHoe mocooue / A. A.
laiine, B. H. Knementses, b. B. TlekapeBckwuii ; CIIGI TU(TY). Kad. TexHonoruu HepTeXuM. n
yraexum. np-B. - CI16.: 2018. - 93 c.

2 ITonukapos, M. M. Mamuuel M anmaparsl XUMUYECKHUX IPOU3BOJICTB U

Hedrerazonepepadbotku : yueonuk / . U. [lonukapos, M. I'. I'alinyumH. — 6-€ u3md., cTep. —
Cankr-IlerepOypr : Jlans, 2020. — 604 c. — ISBN 978-5-8114-4988-0.

0) 3J1eKTPOHHBbIE y4eOHbIe U3JAHUSA:

1 Taite, A.A. Pacuer pekTu()MKaIMOHHBIX KOJIOHH : YueOHoe mocodue / A. A. Taiine,
B. H. Knementse, b. B. Ilekapeckuii ; CIIGI'TU(TY). Kad.rexnomoruu uedTexum. u
YIJIEXUM. TIP-B. - DJIEKTpOH.TeKCcTOBbIe naH. - CIIO. : 2018. - 93 c.

8. IlepedeHb »3JIEKTPOHHBIX O00pPa30BaTEJbHbIX PeCYpCcOB, HEOOXOAMMBIX JIsl
OCBOEHHUS TUCHMIINHBI.

y4eOHBIH IIJ1aH, PIIJI 51 y4eOHO-METOINUECKHe MaTepHaJIbL.
http://media.technolog.edu.ru

3JIEKTPOHHO-OUOINOTEYHbIE CUCTEMBI:

«DNeKTPOHHBIN ynTaIbHbIHN 3a1 — bubmmoTex» https://technolog.bibliotech.ru/;

«JIanb» https://e.lanbook.com/books/.
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http://media.technolog.edu.ru/
https://technolog.bibliotech.ru/;
https://e.lanbook.com/books/

9. MeToanuyecKue YKazaHusd 1J1s1 Oﬁy‘lalOI].[I/IXCH 10 OCBOCHHIO TUCHUITIJIMHBI.

Bce Buabl 3anatuil no nucuuminie «MHxeHepHoe ohopMiIeHHE TPOLIECCOB IIepepadoTKU
NPUPOIHBIX PHEPTOHOCHUTENIEH» MPOBOISATCS B COOTBETCTBUU C TPEOOBAHUSAMH CIETYIOLIHX
CTII:

CTII CII6I'TU 040-02. KC VYK/IB. Buasl yuebnbix 3amsatuil. Jlekuwms. OOmue
TpeOOBaHUS;

CTO CIIoI'TH 018-2014. KC VYK/B. Bunbel yueOHbix 3ansatuil. CeMuHapbsl U
npakTudeckue 3aHaTus. Ooue TpedoBaHus K OpraHu3aluy U IPOBEICHHIO.

CTO CIIoI'TU(TY) 020-2011 KC YK/IB. Buasl y4eOubIx 3ansTuid. JlabopaTopHbie
pabotbl. O01Me TpeOOBaHUS K OPraHU3alMK U IIPOBEJCHUIO 3aHITUH.

CTII CIIGI'TU 048-2009. KC YK/B. Buapl yuebnbix 3aHsaTuii. CamocCTOsTENbHAs
I1aHupyemas pabora ctyaeHToB. O0mue TpeboBaHus K OpraHu3aluy U IPOBEACHHUIO.

CTO CIIGI'TU(TY) 044-2012. KC YK/IB. Buast yueOnbIx 3anatuii. KypcoBoii mpoexr.
KypcoBas padota. O6mue TpeboBaHus

[ImanupoBaHue BpeMeHH, HEOOXOJMMOIO Ha H3Y4YECHHE NAHHOW JMCIUIUIMHBI, JIydlle
BCETr0 OCYILECTBIISATh HAa BECh CEMECTp, MpelycMaTpuBas IPU 3TOM PETyJISpPHOE MOBTOPEHHE
IIPOMIEHHOI'0 MaTepuaa.

OCHOBHBIMH YCIIOBUSIMHM MPaBWIBHONW OpraHM3aluy y4eOHOro Iporuecca Ui CTYACHTOB
SIBIISICTCS:

IUTAHOBOCTh B OpraHU3aluu Y4eOHOH paboThl;

Cephe3HOE OTHOIICHHUE K M3YUYECHHUIO MaTepraa;

IIOCTOSIHHBIM CAMOKOHTPOJIb.

Ha 3aHSTHS CTYACHT TOJKEH NPUXOUTh, IMEsl 3HAHUS 110 YK€ U3yYCHHOMY MaTepHaiy.

10. Mepeyennb MHPOPMAMOHHBIX TEXHOJIOTHii, HCMOJIb3yeMbIX IPH OCYLIECTBJIEHHH
00pa30BaTeIbLHOTO MPoIlecca 1Mo JUCIUTLINHE.

10.1. UndopManoHHbIe TEXHOJIOTHH.

B yueGHOM mpomecce MO MAaHHOW JAWUCHUIUIMHE MNPETYCMOTPEHO HCIOIb30BaHUE
MH(OPMaLIMOHHBIX TEXHOJIOTH:

YTEHHE JIEKIUI C UCIIOJIb30BAHUEM CIIalI-TIPE3CHTALINN;

B3anMo/eiicTBue ¢ oOydaromumucs nocpeacrsom SMOC.

10.2. IporpamMHoe o0ecnieyeHue.

Microsoft Office (Microsoft Excel, Microsoft Word).

10.3. ba3bl 1aHHBIX U HHGOPMANIMOHHBbIE CTIPABOYHBIE CHCTEMBI.
CHpaBOqHO-HOI/ICKOBa}I CUCTEMA «KOHch'IBTaHT-HJ'IIOC»

11. MarepuajibHO-TeXHHYECKOe oOOecreyeHre OCBOCHHSI AUCHMILIMHBI B Xoje
peajiM3aluy 00pa3oBaTeIbHOI NPOrPAMMBI.

Anpec HanmenoBanue OcHanieHHOCTH 000PY10BAHHBIX
000py/1I0BAHHBIX Y4eOHBIX yueOHBIX KAaOMHETOB/00bEKTOB
Ka0MHeTOB/00bEKTOB 115 JJIA IPOBEACHHUS MPAKTHYECKUX
NMPOBEICHUA MPAKTUYECCKHUX 3aHATHI
3aHATHH
190013, r. CaHkT- Kadenpa rexnonorun CrnenmanusupoBanHas mebens (40
[leTepOypr, MockoBckuil  [HE(PTEXUMHUECKHUX U [OCagOYHbIX MECT), 10CKa,
MIPOCIEKT, 1. 24-26/49, UT. [yTJIeXUMUYECKUX IIPOU3BOJICTB, IMEMOHCTPAIIMOHHBIA dKPaH, KOMITLIOTEP
b aynuropust Ne9
190013, r. CaHkT- Kadenpa rexnonoruu CrnenmanusupoBanHas mebens (20
[leTepOypr, MockoBckuil  [HEPTEXUMHUECKUX U [OCagOYHbIX MECT), 10CKa,
[IPOCIEKT, 1. 24-26/49, UT. [yTJIeXUMUYECKUX IIPOU3BOJICTB, IMEMOHCTPAIIMOHHBIA dKPaH, KOMITLIOTEP
b aynutopust Nel4
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12. Oco0eHHOCTH OCBOEGHHSI [JUCHUIUIMHBI HMHBAJIWAAMHM M JHIAMH C
OrpaHMYEeHHBIMHU BO3MOKHOCTSIMHU 3/10POBbSI.

JIns WHBaNMIOB W JMI C OrPaHWYEHHBIMH BO3MOXHOCTAMH Yy4eOHBIE IpoIecc
OCyILIECTBIIsIeTCd B COOTBETCTBUU ¢ [lomoxkeHuem 00 opraHuzanuu y4eOHOro mpouecca JUls
Oo0y4eHUS  WHBAJIMAOB M  JIMIl C  OrPAaHUYEHHBIMH  BO3MOXKHOCTSAMH  37I0POBbS
CIHOI'TU(TY),yTBepxkaeHHbIM pekTopoM 28.08.2014.
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IIpunoxenune Ne 1
K paboueii mporpaMmme JUCITUTLTAHBI

DoH/1 OLIECHOYHBIX CPEACTB
AJIsl IPOBe/IeHUs MPOMEKYTOYHOI aTTecTaluu 1o
aucuuminue « Mn:xkeHepHoe ogopMieHne NPoueccoB NepepadoTKu NMPUPOAHBIX
JHEPrOHOCHUTeJIeiD)

1. TlepeyeHb KOMNETEeHUUH 1 3TANOB UX (GopMHUPOBAHMSI.

Wnnexc
Copepxanue Otan GopmMupoBaHus
KOMITETCHIINH
IK-1 CriocobHOCTh 00ecneunTh BBIPAOOTKY KOMIIOHEHTOB M | IPOMEKYTOYHBIN

IMPUTOTOBJICHUC TOBapHOﬁ IMpOAYKIIUU
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2. IToxa3zaTenn u KPUTEPUHA OLICHUBAHUA KOMIIeTEHIINIi Ha PA3JTHYHBIX 3Talax ux q)opMI/IPOBaHI/Iﬂ, mIKaJIa O¢cHUBaHUusA

KOI[ 1 HAUMCHOBAHHC

YpoBHU cHOPMUPOBAHHOCTH

WHUKATOpa Hoxasarem Kpurepuii (omucaHue BBIPAXKEHHOCTH JIECKPUTITOPOB)
JOCTHKEHUS chopmupoBanHOCTH OLICHUBAHHS | «YJOBJIETBOPUTEIILHO» «XOpOILIO» «OTJIIMYHOY
KOMITETEHIIMH (neckpuTOpE!) (TIOpOTOBBIIA) (cpenHuii) (BBICOKHIA)
K-1.2 3HaeT: NpUHLUI PabOThI [IpaBunbpHbIE HazpiBaer Hekoropsie | [lepeuncisier ocHoBHBIE | OOBSICHSIET BCE
3HaHuE NPUHLUIIA TEXHOJIOTHYECKOT0 OTBETHI Ha | IPUHIIHAITHI paboThI | IPUHITUIIBI paboThI | OCHOBHBIE  TIPUHITUIIBI
paboThI U TIPABHIT obopynosanus (3H-1); Borpockl Nel- | OCHOBHOIO TEXHOJIOTMYECKOTO paboOThl OCHOBHOIO M
TeXHUYCCKOMN 14 x sk3aMeHy | TEXHOJOTUYECKOTrO obopynoBanusi(3H-1) BCIIOMOTaTeIbHOI'O
SKCIUTyaTaIuH obopynosanusi(3H-1) TEXHOJIOTHISCKOTO
OCHOBHOTO O6OPYZIOB21HI/I$I (3H-1)
000py10BaHHUS YMeeT: 3KCIuTyaTupoBaTh [TpaBunbHbIC JlemoHCTpUpyeT [lepeuucnser ocHoBHble | CBOOOJHO  OOBSACHSET
OCHOBHOE TEXHOJIOTHYECKOe OTBETHI Ha | HEKOTOpPBIE  ACMEKTHI | aCIEKThI OCHOB | BOIIPOCHI IKCILTyaTalluu
ob6opynosanue (V-1); Bonpockl Nel5- | ocHoB  skcrmyatanuu | 6e30macHoi OCHOBHOTO u
34 X 5K3aMEHY | TexHOIOrMYECKOTO AKCILTyaTaluu BCIIOMOTATEIBHOTO
obopynoBanus (V-1); TEXHOJIOTHYECKOTO TEXHOJIOTHYECKOTO
obopynosanus (Y-1); obopynosanus (Y-1);
Brnaneer: MmeTonukamu 3amuta KIT JlemoHCcTpUpyeT JleMOHCTpUpYeT HaBBIKH | YBEPEHHO BJIa/IeeT
pacdeTa OCHOBHOT'O 3HaHWE OCHOB pacuéra | pacuéra OCHOBHOTO | METOAWKAMH  pacyéra
TEXHOJIOTUIECKOTO TEXHOJIOTHIECKOTO TEXHOJIOTHIECKOTO 3JICMEHTOB OCHOBHOTO
obopymosanus (H-1). obopynoBanus (H-1). obopymoBanus (H-1). U BCIIOMOTaTEIbHOIO
TEXHOJIOTHYECKOTO
obopynosanusi(H-1).
MK-1.3 3HaeT: KOHCTPYKLHOHHbBIE IIpaBunbHbBIE [Iepeuncnser Ilepeunciser YBepeHHO u oe3
3HaHMe BUJIOB 0COOEHHOCTH OTBETHI Ha | OTJICIbHBIC KOHCTPYKIIHOHHBIC OIMMOOK  TIEPEUHCIIACT
IPUMEHSEMOT0 TEXHOJIOTUYECKOTO BONpOChl Ne35- | KOHCTPYKIITMOHHBIE 0COOEHHOCTH KOHCTPYKIIMOHHBIE
060py/I0BaHNS 1 oGopynosauus (3H-2); 66 Kk oK3aMeHy | 0COOEHHOCTH TEXHOJIOTUIECKOTO 0COOEHHOCTH
NpaBuIIa ero TEXHOJOTHYECKOTO o0opynoBaHus C | OCHOBHOTO u
SKCTLTYATAIIHH obopynosanus (3H-2); | HeOONbIIMMU BCIIOMOTaTeIbHOTO
ombkamu(3H-2); TEXHOJIOTHYECKOTO

obopynosanusi(3H-2);
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Kona n HaumeHnoBanue

YpoBHH cHhOpMUPOBAHHOCTH

UHIMKATOpa Hoxasarenn Kpurepuii (onmucaHue BBIPAKEHHOCTH JECKPUITOPOB)
JOCTUKEHUS copmupoBarHoCTy OIICHUBAHUS | «yJOBJIETBOPUTEIILHO» «XOpOLLIOY» «OTJINYHOY
KOMIIETEHIINH (ReckpuIITOpE!) (OpOTOBBIii) (cpennwii) (BBICOKHIT)
Ywmeer: onpeaensaTh 3ammra KII Ilyraercs B  BBIOOpE | YacTuuHO Bnazaeet | CBoOOIHO BJIaJICET
napaMeTpbl TEXHOJIOTHYECKOTO pacuéTHOM  METOJMKH | METOAUKAMU METOJIUKAMU
000py/I0BaHUs pacuyeTHBIMU TUTSI ompezeNieHus | onpeesieHus orpeaeneHus
meronamu (Y-2); 1apaMeTpoB [1apaMeTpoB I1apamMeTpoB
TEXHOJOTHYECKOT0 TEXHOJIOTHYECKOT0 TEXHOJIOTHYECKOT0
obopynosanus (Y-2) o0opynoBaHus o0opynoBaHus
pacueTHBIMU METOJaMU | paCYeTHBIMU METOJIaMU
(Y-2) (Y-2)
Bianer: naBbikamu IIpaBuibHBIE HNwmeer obmiee | Ilepeuncnser ocHoBHBIE | [Ioka3piBaeT BBICOKHIA
KOHCTPYHPOBaHUS OTBETHI Ha | [Ipe/iCTaBICHHE 0 | craguu YpOBEHb BJIQ/ICHUS
TEXHOJIOTUYECKOTO BOIPOCHI No6/- KOHCTPYHUPOBaHUU KOHCTPYHUPOBaHUSA HaBBIKAMU
obopynosanus (H-2). 81 K 9K3aMCHY | TexXHOIOrHYECKOrO TEXHOJIOTHYECKOTO KOHCTPYHPOBAHUS
00opyIOBaHUSN ero | obopymnosanusi(H-2). OCHOBHOTO
anemenToB(H-2). TEXHOJIOTHYECKOTO
obopynoBauusi(H-2).
IIK-1.4 3HaeT: OCHOBHbIE TpeboBaHusi | [IpaBunbHbIE Nwmeer obuiee | Ilepeuncnser ocHoBHble | [lepeuncnser
3HaHue OCHOBHBIX | K OpraHu3allud Tpyaa mpu OTBETHI Ha | pe/ICTaBJICHHE OpraHM3alMM TPyAAa IPHU | OCHOBHBIE ITOJIOXKECHMUS
TpeGoBaHU HNPOEKTUPOBAHUH Bopockl Ne2- | oGopranuszanuy  Tpyaa | MpOEKTUPOBAHUM A IPHBOIHUT IIPUMEPEI
OpraHu3alv¥  TPYJA | TEXHOJIOTMYECKUX MPOLECCOB 95 K 9K3aMeHy IIpU  NPOEKTHUPOBAHUHU | TEXHOJIOTUYECKUX OpraHu3alNH Tpyaa
IpH NPOEKTUPOBaHHUH | (3H-3); TEXHOJOTHYECKUX nporteccos (3H-3); IIpA  NPOEKTUPOBAHUH
TCXHOJIOTHICCKUX nporueccos (3H-3); TEXHOJIIOTHYECKAX
HPOIICCCOB, nporeccos (3H-3);
COBPCMCHHBIC YMeeT: npuMeHsTh ITpaBuiibHBIE HenocraTouno Yactuuno BIIAJICET | YBEPEHHO IPUMEHSIET
HH(OPMAIHOHHEIE COBPEMEHHBIE OTBETHI Ha | IpUMEHSIEeT COBPEMEHHBIMH COBPEMEHHBIE
(KOMIBIOTEPHBIE) nH(pOpMaIMOHHBIE BOIpPOChl Ne96- COBpPEMEHHBIE nH(pOpMaLMOHHbIE MIPOTrpaMMHBIE "
TEXHOJIOTUM CpEACTBa 110 K
KOMMYEHKAIE " (KOMIIBIOTEPHBIE) TEXHOIOTUN UH(pOpPMaIOHHbIE (KOMIIBIOTEPHBIE) MH(pOPMAaILIOHHbIE
CBSI3IL P IPOSKTHPOBAHUU OK3aMCHY TEXHOJIOTUH IpU | TEXHOJIOTHH ISl | pecypebl TSt
TEXHOJOTMYECKHUX MPOIIECCOB MIPOEKTUPOBAHUH MIPOEKTUPOBAHHUS MIPOEKTUPOBAHUS
(Y-3); TE€XHOJIOTMYECKHUX TEXHOJIOTHYECKHUX OCHOBHOTO "
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Kong n mammeHoBaHue
WHJUKaTopa
JTOCTHIKCHUS

KOMIIETCHITUH

YpoBHH cHhOpMUPOBAHHOCTH

(H-3)

[TokazaTenu .
Kpurepuii (omucaHue BBIPAXKEHHOCTH JIECKPUITOPOB)
c(OpMUPOBAHHOCTH
OIICHUBAHUS | «yJOBJIETBOPUTEIILHO» «XOPOIIO» «OTJIIMYHOY
(mecKpunTOpHI) . . .
(TIOpOTOBBIIA) (cpenumii) (BBICOKHIA)
mporecco (V-3) nporeccoB (V-3) BCIIOMOTATEIILHOTO
TEXHOJIOTHYECKOT 0
obopynoBanus (Y-3)
Bnaneer: HaBpikamMu [IpaBunbHBIE Nmeer cnabbie HaBbiku | B HEJIOCTaTOYHOM | JleMOHCTpUpyeT
HCIIOJIb30BAaHUsI COBPEMEHHBIX | OTBETHI Ha | UCIIOJB30BAHUS CTETeHU BJIQJICET | yBEPEHHBIE HABBIKU
CpPEACTB KOMMYHHUKALMI 1 BOIIPOCHI COBPEMEHHBIX CPEJICTB | UCIIOJIB30BaHUA HUCIIOJIb30BAHUS
ces3u (H-3). Nell1-127  x KOMMYHUKAIIUI U CBA3U | COBPEMEHHBIX  CPEICTB | COBPEMEHHBIX CpPEICTB
OK3aMCHY (H-3). KOMMYHHKAIMA M CBA3M

KOMMYHI/IKaLII/Iﬁ U CBA3HU

(H-3)
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3KoHTpOJIbHBIEC BONPOCHI /111 IPOBEICHNS MPOMEKYTOYHOMH ATTeCTAllMM HA JK3aMeHe

a) Bonpochl 17191 OLlEHKHM 3HAHUIA, YMeHUIl U HABHIKOB, COPMHPOBAHHBIX Y CTY/I€HTA
no komnerenuun IK-1:
1 JIna xakux HedTAHBIX (pakmuii mpu pacyere cpenHedl MOJEKYISpHOW Macchl HMPUMEHHMA
dbopmyna b.M.BounoBa? Kakum o0pa3oM y4uTHIBae€TCS BIUSHHE TPYIIIOBOIO COCTaBa HE(PTIHBIX
dpakiuii Ha CPETHIOK MOJICKYISPHYIO Maccy?
2 Kak MOXXHO paccuumTarh IUIOTHOCTh He(dTsHOW (pakmuu B mapoBod ¢asze mpu padoumx
napamerpax?
3 Kak 3aBHCHT TEIIOEMKOCTh BEIIECTB B )KHUIKOHM U TApOBOH (aze OT TemnepaTypbl?
4 T'paduyeckue METOIBI ONpEeAENCHUS W SMIUpUUecKue (GopMynbl A pacuera SHTAIbIUN
HEPTENPOIYKTOB B XKHUJIKOH U MapoBoii (ase.
5 Kak paccuntbeiBaeTcsi ITMHaMU4YecKasi 1 KHHEMAaTHUeCKas BSI3KOCTh BEIIECTB U HEPTEIPOAYKTOB B
3aBUCHUMOCTH OT TEMIIEPATyphl U COCTaBa CMECH?
6 Ilo kakuM mpU3HAKAM MPOBOIUTCS Kilaccu(UKaIHs peakToOpoB?
7 KaxkoB TernoBoii pexuM aanadaTuuecKuX 1 MOJUTPOIMTUIECKUX PEaKTOPOB?
8 KakoBbl pa3nuyus B KOHCTPYKIIMH PEAKTOPOB C aKCHAIBHBIM U PaIUaIbHBIM BBOJIOM ChIPHs?
9 Kak cocraBisieTcsi MaTepHabHBIA OalaHC PEaKTOPOB, B KOTOPBIX MPOTEKAIOT HE TOJBKO
OCHOBHasi, HO M NOOOuYHBIe peakuuu? UTO Takoe CTENEeHb KOHBEPCHUU peareHTa, CeNEeKTUBHOCTh
o0pa3oBaHus NPOAYKTA, BBIXOJ IPOAYKTa?
10 Kak 3aBucut TemnoBoii 3dexT peakuuu ot TemrnepaTypsl? Kak MOXXHO paccyMTaTh TEIJIOBOU
3 PEKT peaKIiu ¢ UCIOIb30BaHIEM TEIUIOT CTOPAHHsI PEareHTOB U MPOAYKTOB?
11 BeiBecTu ypaBHEHMsI pacuyeTa BpeMEHH NpeObIBAHHUS PEAareHTOB B PEAKTOpPE HAeaIbHOro
CMEIIEeHUS IEPUOJNYECKOro AeCTBHS ISl peakluu N-ro u 1-ro mopsaka.
12 Kak MOXXHO paccuuTaTh KOHLEHTPALMIO PeareHTOB U MPOAYKTOB, 3Hast COCTaB UCXOJHON cMecH
C YYETOM CTEXHOMETPUYECKMX KO3(p(UIMEHTOB B YPaBHEHMM pPEaKUUH IpH J000H creneHn
IIpeBpallcHUs?
13 Kak M0OXHO paccyuTaTh HEOOXOIMMOE BpeMsi NMPEObIBaHUS PEareHTOB B PEAKTOPE HICATLHOTO
CMEIIECHUsl TEPUOJUYECKOrO JEHUCTBUSA, €CIM CKOPOCTb PEAKIMHM OIUCBHIBAECTCA CIIOKHBIM
KMHETUYECKUM YpaBHEHHEM?
14 Kak paccuuthiBaeTcsi 00beM peakTopa HAEalTbHOTO CMEUIEHUs MEePHOAMYECKOro NEHCTBUS JUIs
obecrieueHus 3aJaHHON MPOU3BOIUTEIHLHOCTH T10 IIEJIEBOMY MTPOIYKTY?
15 Kak paccuntbiBaeTcs 00beM peakTopa U1ealbHOTO BHITECHEHHS?
16 BriBecTn XapaKTEepHUCTHUECKUE YPAaBHEHUS ISl pacueTa BPEMEHH IpEeObIBAaHUS PEAarcHTOB B
pEeaKTope MACATBLHOIO CMEIIEHUSI HENPEPBIBHOIO AEHCTBUS A peakuui N-ro u 1-ro mopsaka mo
BEJIyILIEMY pEarcHry?
17 Kak ¢ wucnonp3oBaHMEM TIpaUyecKoro MeToja MOXHO COMOCTaBUTh MPOM3BOJUTEIHHOCTD
HENPEPHIBHO JACUCTBYIOLINX PEAKTOPOB UJI€ATBHOIO CMEIIEHHUS U 1/1€a]IbHOTO BHITECHEHUS?
18 B kakux ciyyasx peakTop HACATbHOTO CMEIIEHUS 00ecredynBaeT OOJbIIYI0, MEHBIIYIO U
OJIMHAaKOBYIO CEJIEKTHBHOCTh OOpa30BaHHs II€JIEBOIO NPOAYKTa C PpEAKTOPOM HJI€AIbHOIO
BBITECHEHUSA?
19 Kak MOXHO paccumTaTh TpeOYIOIIEeCs YMCIIO PEaKTOPOB HICATFHOTO CMENICHHs B KacKale ¢
UCMOJIb30BaHUEM MeToja J[KOoHca, eciaM 3a/laHO BpeMsl NMpeObIBaHHUS PEarecHTOB B €AMHUYHOM
peakTope?
20 Kak c wucronp3oBaHMEM TOro ke Meroja J[)KoHca MOXXKHO pelmuTh OOpaTHYIO 3ajauy: IMpH
3aJJaHHOM YHCJI€ PEaKTOpOB B KacKaJeé paccuuTaTh BpeMsi MpeObIBaHUS peareéHToB U 00BbeEM
€AMHUYHOI0 pEeaKkTopa UACaJIbHOI0 CMEUICHMS?
21 Yem ompezensercst BRIOOP THIIA pEaKTOPOB /IS TPOBEACHHS TOMOTCHHBIX TIPOIIECCOB?
22 V13 xakux cooOpakeHUi BbIOMpaeTCsl HayallbHas TeMIIepaTypa TeIJIOHOCUTENIS WM XJIaZ0areHTa
JUIsl 0OecTieyeH sl U30TEPMHUUECKOr0 PeKUMa B peaKIIMOHHBIX TpyOyaTKax?
23 Kak paccuMThIBAETCS MAaKCHUMAIbHO-JIOMYCTUMBIA JHaMeTp TpyO MpH H30TEPMHUUYECKOM
Ipolecce B peakIMOHHBIX TpyOUaTkax?
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24B xakux Cciydasx A HOpOBEICHHS TOMOTEHHBIX IIPOLIECCOB HCIIONIB3YIOTCS PEAKTOPhl C
Menankamu?

25Kakue  BBICOKOTEMIEPATypHbIE  TEIUIOHOCUTEIM  MPUMEHSIOTCS Uil oOecredeHus
U30TEPMHUYECKOTO0  pexuma B peakrtopax? Kakume  TpeOoBaHMA  HPEOBSBISAIOTCS K
BBICOKOTEMIIEPATYPHBIM TEIIJIOHOCUTEIAM?

26 Ot xakux (DaKTOPOB 3aBUCUT BBHIOOp THIA PEAKTOPOB [UIS MPOBENEHHUS T'€TEPOrCHHBIX
PEaKIIMOHHBIX MTPOLIECCOB?

27 VI3 kakuX CTaguii COCTOUT IeTepOreHHO-KaTAIMTHYECKUH mporecc?

28 KakoBa KOHCTPYKLHS aauabaTUYeCKUX  pPEaKTOpOB Ui  TIeTepOTreHHBIX  IPOLECCOB,
MIPOTEKAIONIMX BO BHEITHEH nuddy3noHHOM 001acTu?

29Kak mommepkuBaeTcs HeoOXoAwmas TeMIleparypa B 30HE pPEaKIUU [UIsl IPOIIECCOB,
MIPOTEKAIONIUX BO BHEITHEH nuddy3noHHOM o0nacTu?

30 Kak paccunThIBaeTCs TEIUIOHANPSKEHHOCTh PEAKIIMOHHOTO MPOCTPAHCTBA M KaKHe TPeOOBaHUS
NPEeIbSABISAIOTCS K KaTalu3aTopaM IIPOIECCOB, MPOTEKAIONUMX BO BHelIHed aud¢y3noHHON
obnactu?

31B kakux cimydasix A7 IPOBEICHHS TeTEPOr€HHBIX IMPOLIECCOB IIeIeCO00pa3HO HCIOIB30BaTh
TpyOUaTble peakTOPhI U KaK PACCUYUTHIBACTCS UX AUAMETP?

32B kakux ciydasx HUCHOJb3YyeTCsl JJsl MPOIECCOB, MPOTEKAIOIIUX B KHUHETUYECKOW 00JIacTH.
AnmabaTHyecKre peakTophl ¢ HeTOABIKHBIM clloeM KaTtanu3atopa? [1omouHble peakTopsl.

33 Kakue crocoOsl TEMI00TBOIa UCTIOIB3YIOTCS B peakTopax 6apOooTaxHOro Thmna?

34 Kak MOXXHO paccuuTaTrh TeMIepaTypy PEaKIMOHHON 30HBI B 0apOOTaKHBIX KOJIOHHAX IIPH
TEIUIOOTBO/IE 32 CUET UCTIAPEHUsI PEareHTOB WJIH JKUJKUX HMHEPTHBIX KOMIIOHEHTOB?

35 CxeMa peakTOpHO-pereHepaTOPHOro 0JI0Ka ¢ TICEBAOOKIKEHHBIM CIIOEM KaTaiu3atopa?

36 PeakTopbl ¢ IBIXKYIIUMCS CIIOEM KaTanuzaropa?

37 Yto Takoe CKOPOCTh BUTAHHMSI YACTHI] KaTAJIN3aTOpa U KaK OHA MOXKET OBITh paccuuTaHa?

38 Tumnsl peakTOpOB BHICOKOTO JIaBIICHUSI.

39 Kak paccunThIBaeTCsl pacxo/ KaTalM3aTopa B PEaKkTope C TMCEBIO0KIKEHHBIM CJI0eM?

40 Yto Takoe MOPO3HOCTh B CJIOE KaTaau3aTopa U Kak ee MOXKHO paccuuTars? UTo Takoe ynenbHas
MOBEPXHOCTh YAaCTHUI[ KaTanuzaropa?

41 Yrto Takoe HKBUBAJICHTHBIN AMAMETpP YaCTHI] KaTanuzaropa?

42 B 4eM COCTOMT NMPUHIUIHAIBHOE OTIMYUE YpaBHEHUs DPryHa JJIsl pacdyera THIPaBIUIECKOTO
COTIPOTUBIICHUS CJIOS KaTanu3aTopa B peakTopax ¢ akCUaJbHBIM U PaUATBHBIM BBOJIOM ChIPbHsI?

43 Kak paccUnTBHIBACTCS THAPABINIECKOE CONPOTUBIICHHE TIep(HOPUPOBAHHBIX CTEHOK?

44 Kak MOXHO OTpeNeHTh JaBlIeHNE HACBHIIIEHHOTO Mapa HEPTIHBIX (Ppakuuil ¢ UCTIOIB30BAHUEM
rpaduueckoro meroaa?

45Yto Takoe KOHCTaHTa ()a30BOrO paBHOBECHS KOMIIOHEHTAa M KaK OHa PacCUMUTHIBACTCS IS
KOMITOHEHTOB HJICATHHON CHCTEMBI C UCTIOJIb30BaHNEM 00beIMHEHHOTO 3aKkoHa Payns-/lansToHa?
46 Kak koHCTaHTHI ()a30BOrO pABHOBECHUS BEUIECTB U HEPTIHBIX (GPAKIUI OIMpenesstoTcs ¢
MIOMONIBI0 HOMOTpaMMbl BuaHa-Xennena?

47 Kak ¢ WHCIOJNIb30BaHMEM TOW >K€ HOMOTPAaMMbI MOXHO OMPEAENUTh KOHCTAaHTHI (ha30BOTO
PaBHOBECHSI BRICOKOKHUIISIIIINX KOMITOHEHTOB?

48 B Kkakux CiIy4asX MOXHO HCIOJb30BaTh HoMorpamMmy BuHHa-Xemnena 0e3 ydera
HEWJIeaTbHOCTH IMapoBOil azpl?

49 Kak MHOTOKOMITOHEHTHAsl CUCTEMa MIPUBOIUTCS K TICEBAOOMHAPHOI?

50 Yto Takoe naBjIeHHUE CXOIUMOCTH M KaK €ro MOYKHO ONPEIeITUTh?

51 Kak MOHO ompeieiauTh NpUBEICHHOE JaBiieHue?

52 Kak yuuThIBaeTCsl HeU1eaIbHOCTh apoBOH (ha3bl ¢ TOMOIIBIO HOMOrpaMMbl Buna-Xemaena?

53 Kakumu criocobamu MOKHO UCTIAPATH CHIPhE?

54 Yto Takoe 1011 OTTOHA ChIPbS B MIPOLIECCE OJJHOKPATHOTO HCTIapEHUs?

55 Kak MOXHO TOCTPOMTH KPHUBYIO OJHOKPATHOTO HCHApeHHs HIcalbHOW OMHApHOH CMecH C
HCIIOJIb30BaHueM rpaduka n3o6ap?

56 Kakoe nomyiieHue MCHOIB3YETCs MPH MOCTPOSHUH JIMHUU OJHOKPATHOTO MCIIAPEHUSI METOJIOM
O6psaunkoBa 1 CMuI0BUY?
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57 Kak B3auMHO pacrojlaraioTcs KpuBbIe cTaHmapTHOW pasronkd, WTK wu omHOokpaTHOTO
ucnapeHus?

58 Ilouemy Temmeparypa KOHIIa OJHOKPAaTHOTO HCHApEHMsI HIKE, YeM KOHIAa KHUIICHUS IpHU
CTaHJapTHOU pa3roHke u no kpusoit UTK?

59 Kakue pomyieHus jiexar B ocHOBe MeTona [IupymoBa mpu moCTpOCHUHU JIMHUK OJJHOKPATHOTO
UCTIApEHUS TIPU AABICHUH, OTIIMYAIOIIEMCS OT HOPMAJIbHOTO aTMOc(hepHOro?

60 Kakoe nomyiieHue HUCHONB3YETCSl MPH IMOCTPOCHUHM KPUBOM OJHOKPATHOIO HCHApEHUsi C
NOMOIIBIO TpaduKoB Damucrepa?

61 Kak MO>XHO OIpeneiuTh A0 OTIOHA ChIPbsl B MPOIECCE OJHOKPATHOT'O MCIAPEHUSI U COCTaBbI
PaBHOBECHBIX MApOBOH M KHIKOH (a3 ¢ momoibto rpaduka ['yxoBa?

62 Ypasuenue TperyOoBa s pacuera JOJIM OTTOHA CBHIPbSl MPU OJHOKPATHOM HCIAPEHUU H
COCTaBOB PaBHOBECHBIX (ha3.

63 3aueM HeoOXOAMMO 3HATh JOJIO OTTOHA CHIPhS B MpPOIECCE OJHOKPATHOTO HCIAPEHUs IPH
pacuere peKTU(PHUKAIMOHHBIX KOJIOHH U TPyOYaThIX meyeit?

64 Kakast ucxomHas wH(OpMamusi TOJKHA OBITh HM3BECTHA NPU COCTABJICHUH MAaTEPUATBHOTO
OanaHca peKTU(PHUKAIMOHHOMN KOJIOHHBI METOZOM KITFOUEBBIX KOMIOHEHTOB?

65 Kak BeIOMpaeTcs kitoueBasi mapa KOMIIOHEHTOB M KaKUe JIOMYIIECHUS JIEKAT B OCHOBE METOZa
KITFOYEBBIX KOMIIOHEHTOB?

66 Kakas ucxomnas wmHpopMamust IODKHA OBITh HM3BECTHA TPH COCTABICHUU MAaTEPUATBHOTO
OanaHca peKTU(PUKAIIMOHHOM KOJIOHHBI METOA0OM XeHrcrebeka?

67 Kakas rpadudeckas 3aBUCUMOCTB HCIIONIB3YETCSl B MeTO/1e XeHrcTeoeka?

68 Kak MOXXHO COCTaBUTh MaTe€pUAIbHBIN OajJaHC KOJOHHBI, €CIIM H3BECTEH COCTaB ChIPh U C
oMot rpaduka XeHrcrebeka ONMpeneNeH0 OTHOIICHHE MOJIBHBIX PAacXOJI0B KOMIIOHEHTOB B
TUCTHILISITE U KyOOBOM ocTaTke?

69 Kak paccunTeIBaeTcs Temreparypa B BEpXHEM CEUCHHH PEKTH(PUKAIIMOHHOW KOJOHHBI?

70 Hackonpko pa3iavyaroTcsl JaBJIEHUS B HUOKHEM M BEPXHEM CEUYEHHUSAX PEeKTH(PHUKAIMOHHOM
KOJIOHHBI?

71 Kak paccuuTbhIBaeTcs Temreparypa B HIKHEM C€YEHUU PEeKTU(PHUKAIIMOHHON KOJIOHHBI?

72 UYro Takoe (prerMoBoOe YMCIO ¥ MUHUMAJIbHOE (IIETMOBOE YHCIIO?

73 K uemy npuBesieT CHI)KEHUE Pacxo/1a OpOILEHHs 10 YPOBHS HUXKE MUHUMAIBHOTO (hJIErMOBOTO
ymcna?

74 Kaxue ypaBHEHMs IPEUIOKEHBI AHIEPBYAOM JJIsl pacueTa MUHUMAaJIbHOTO (JIerMoBOro yucia?

75 Kakomy yCJIOBHIO JTOJDKEH YAOBJIETBOPSATH BCIIOMOTATENbHBIA KOYDQPUIMEHT © B ypaBHEHUU
AHniepByaa?

76 Kak MO>XHO ONTHMH3HPOBAThH 3HaUEHHE KOAPPHUIHEHTa U30BITKA (IIeTMbI?

77 Yem 0OycnoBIE€HO HalIMYMe MHUHMMYMa Ha KPHBOM 3aBUCHMOCTH YJEJIbHBIX?HEPro3aTpaTr OT
BEJIMYMHBI (JIETMOBOTO YKcia?

78 Tlpn kakoM pexuMe pabdoThl KOJOHHBI TpeOyrolleecs 4YHCIO TEOPETHYECKUX TapesioK
MHUHUMAJIbHO?

79 BoiBectu ypaBHeHHe DeHCKe A1 pacueTa MUHUMAIbHOTO YHCIIA TEOPETUYECKUX Tapesok?

80 Kakast 3aBUCHMMOCTh ObUTa Tpe/uIoskeHa JKWILTHIICHZOM Ui pacyeTa 4uciia TEOPETHYECKHUX
Tapesnok?

81 Kakosa cpemusis norpemHocts pacuera UTT meromom dencke-/[xunmmienna u koddduimenrta
MI0JIE3HOTO AEUCTBUS MPAKTUUECKHUX TapeIoK?

82 Or xakux (pakTOpOB 3aBHCHUT K.I1.J[. TPAKTHYECKUX TAPEIIOK?

83 Kak Bce KOMIOHEHTBHI CBHIpbS, MOCTYMAIOLIETO B KOJOHHY, CBOAATCA K JABYM TpylmaMm —
3 PexTUBHOTO JIETKOTO U 3P(HEKTUBHOTO THKEIOT0 KOMIOHEHTA?

84 Kak ompenensiercss TpeOytomasics UTT ykperusiromeid ¥ OTTOHSIONICH CEKIMHU KOJOHHBI
MeToaoM XeHrcrebeka?

85 BriBecTH ypaBHEHHME KPHUBOW paBHOBECHUS )KUIKOCTh — Map il OMHAPHOM HeaabHON CUCTEMBI?

86 CoctaBaM KakuxX IIOTOKOB COOTBETCTBYIOT TOYKH, HaxXoJsdIuecs Ha pabouyux JHUHHUAX
YKPEIUIAIOMENR U OTTOHHOW CEKLIUHA KOJIOHHBI?

87 Kak mpoBoautcs pacuer UTT KOJIOHHBI METOJIOM «OT TapEIKH K TapeiKe»?
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88 Kak ompenensieTcss onTUMalIbHOE IOJIOKEHHUE TapesIKd MUTAaHUS TIPH pacueTe TpeOyromeics
3P PEKTUBHOCTH KOJIOHHBI METOJIOM «OT TApEJIKU K Taperke»?

89 Kakue tpeOoBaHUs NPEIbABISAIOTCS K TapeakaM peKTUPHUKAIIMOHHBIX KOJIOHH?

90 KakoBa KOHCTPYKIIUsI S-00pa3HbIX TapeIoK U KAKO€ OCHOBHOE MX MPEUMYIIECTBO 110 CPABHCHUIO
C KOJITAYKOBBIMU TapesKaMu?

91 KakoBa KOHCTPYKIHS CTPYHHBIX TapejoK M IOYEeMY OHM XapaKTEPU3YIOTCS IOBBIIICHHOM
IPOU3BOIUTENILHOCTBIO?

92 KakoBa KOHCTPYKIHMSI JBYXIOTOYHBIX M YETBIPEXIOTOYHBIXTAPEJIOK M B KaKUX CIydasx HX
clleflyeT UCI0JIb30BaTh?

93 YUto Takoe ropsiuee 0CTpoe OpOIIEHUE, KAKUM 00pa30M OHO CO3/aeTCs B KOJIOHHE?

94 Kakoe mperMyIIecTBO M KaKOBBI HEJOCTATKH HMCIIOJIb30BAHMS MapLUATBHOTO KOHACHCATOPA IO
CPaBHEHMIO C APYTUMH crIoco0aMu OppoLIeHus?

95 Kak cozzaetcsi B KOJIOHHE XOJIOTHOE OCTPOE HCIapsIoIeecs opolieHne?

96 Kak ocyuiecTBisieTcs B KOJIOHHE HUPKYJISLUOHHOE HEeUCTapstoleecs: opolieHue?

97 Kakwue crmocoObl UCIIOIB3YIOTCS JJIs TIOJIBOJIA TEIlIa B HA3 KOJIOHHBI?

98 KakoBbl NpEeUMYIIECTBA BEPTHKAIBHBIX TEPMOCHU(DOHHBIX pPHOOWUIEPOB IO CPABHEHUIO C
JPYTUMH KU TUIBHUKAMU?

99 Kak ocyuiecTBiseTcs M0IBOJ Teljia MPpU MOMOILM ropsiuel HUPKyIUpyromen ctpyn?

100 Kak paccuuThIBae€TCSl KOJWYECTBO TEIJIa, BHOCHMOE B KOJOHHY CBIPBEM B BHJE
MapOKUIKOCTHOU cMecu?

101 Kak paccuuThIBaeTCs KOJMYECTBO TEIIa, OTBOJUMOE B XOJIOAMIHHUKE-KOHACHCATOPE WM B
napuualbHOM KOHieHcaTope?

102 Kakumu crocobaMu MOXKHO PAacCUMTaTh PAcXol Mapa W JKUIKOCTH B BEPXHEM CEUCHHUH
KOJIOHHBI?

103 Kak paccuuThIBaeTCsl pacxo]l mapa u )KUIKOCTH B IPOM3BOJILHOM CEYCHUU OTTOHHOM CEKIHH
U B HIKHEM CEYEHHH KOJIOHHBI?

104 B dyeM cyThb HEHOPMAJBHOTO SIBICHHS NpU paboTe TapeloK PEeKTH()HKAIMOHHBIX KOJOHH,
Ha3bIBAEMOTr0 KOHYCO000Opa3oBaHueM?

105 Kakoe HexenmaTenbHOE SIBICHHE MOXET BO3HHKHYTh INPH BBICOKMX Harpy3kax Io mapy B
KOJIOHHE?

106 Kakoe HexenmaTenbHOE SBICHHE MOXET BO3HHKHYTHh IMPH BBICOKMX Harpy3kax Io mapy B
KOJIOHHE?

107 Yro Takoe mpoBa JKUAKOCTH HA HWKEJIESKAIIYIO TapelKy W IMyJbCUPYIOMUN TOTOK Iapa,
KOTJJa OHH BO3MO>KHBI?

108 Ilo xakuM ABYM MapaMeTpaM TapelKH MPOBOAMTCS MPEIBAPUTEIBHBIA BBEIOOp IHaMeTpa
KOJIOHHBI?

109 Yto moHMMaeTcs 1Mo padbodell TIONIaIbI0 TAPEIIKH, IIOMAIbI0 CITUBA, IICPUMETPOM CITUBa?
110 Yro Takoe AMHAMHYECKUI MOINOP XHUJIKOCTH HAaJ CIMBHON MEPEropoAKOod M TpajueHT
KUJIKOCTH Ha MIPUEME TAPEIKU?

111 Ot xakux (HakTOpoB 3aBHUCUT MPUHUMAEMOE PACCTOSHUE MEXKy TapeiaKamMmu?

112 Kak cTpouTcs quarpaMmma mporu3BOAUTEIBHOCTH TaPEIKN?

113 Yro Takoe cTerneHb 3axJIeObIBAaHUS TAPEJKH U AUana3zoH 3pGEeKTUBHON pabOTHI TapenKu?

114 Kak paccuuThIBaeTcs BbICOTAa KOJIOHHBI?

115 KakoBbI mpeuMyIIecTBa U HEJAOCTATKU PETYSAPHBIX HACAIOK IO CPABHEHUIO C TapelbyaThIMU
KOJIOHHamMu?

116 Ilo xakuM MpHU3HaKaM MPOBOJUTCS Kilaccu(uKanus TpyOUaThIX neyei?

117 Yrto moHMMAETCs MO/ MPOU3BOIUTEIHLHOCTHIO U TETUIONPOU3BOAUTEIIPHOCTHIO TICUCH?

118 Yro Takoe K.I.J. €YU U OT KaKUX (PaKTOPOB OH 3aBUCHUT?

119 UYro Takoe TermIoHaANpsHKEeHHOCTh MMOBEPXHOCTH Harpesa rneun?

120 Ot uero 3aBUCST 'HIPABINYECKUE IIOTEPH HAIIOpA B 3MEEBUKE MeUn?

121 Kaxk paccunThIiBaeTCsi HEOOXOIUMOE CEUCHHE TPYO 3MEEBHUKA TIEUH?

122 Kak MOXHO pPacCUMTBHIBATH TEIUIOTY CTOpaHMs TOIUIMBA M COCTaB IPOJIYKTOB CrOpaHUs
TOIUIMBA B NIEYU?
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123 KaxkoBbl peumyIecTBa M HEAOCTATKH anmapartoB Bo3aymHoro oxyaxaeHus (ABO)? Kakas
TEMIIEPaTypa OXJIAKIAIOIIETO BO3yXa MPUHUMAETCS B Ka4eCTBE PACUETHOW MPHU MPOSKTUPOBAHUN
ABO?

124 U3 kakux snemeHTOB coctosT ABO? Kakume Bo3MOXKHBI cxembl BkimoueHus ABO B
TEXHOJOTHYECKHUE JTUHUU?

125 Kakumu criocobamu MOXKHO peryiaupoBatsh padboty ABO?

126 Kaxkwue BUIBI KOPPO3HH XapaKTEPHBI Il HePTeXUMHIECKoro ooopynoBanus? O0opyaoBaHue
KaKMX YCTaHOBOK HedTenepepabaThBalOMMX W HEPTEXUMHUYECKUX 3aBOJIOB  IOJIBEPIKECHO
HauOoJIbIIeH KOPPO3HH?

127 Kakas MapkupoBKa JISTHPOBAaHHBIX CTalled  wucmojs3yercs B Poccumn?  Kakue
KOPPO3MOHHOCTOMKHE CTaJIU U CIUIABBI UCIIOIB3YIOTCS B KOPPO3UOHHBIX cpenax?

IIpu cpade sKk3aMeHa, CTYIEHT IIOJIYy4acT JBa BOIIPOCA U3 IIEPEYHs, IIPUBEACHHOIO BBILIE.
Bpemst moiroTOBKH CTyIeHTa K yCTHOMY OTBETY Ha BOMPOCHI — 10 30 MHH.

4. TeMbl KypCOBBIX POEKTOB:

1. PaccuurtaTh pekTU(GUKANMOHHYIO KOJOHHY C KJIAlaHHBIMU TapeikamMu s
paszeNieHuss M30ICHTaH-TICHTAaHOBOW (Dpakiuu TPOU3BOIUTEILHOCTRIO 1O ChIphio 12000 Kr/d.
CocrasB cbIpbs, % Mac.: H-OyTtaH — 0.1, uzonentan — 35.0, H-neHTan — 64.5, ¢p. 40-70 (ankansr C6)
— 0.4. Conepxanue um3orneHtana B auctwuisite- 99.5 % wmac., B kyboBom ocrtatke — 0.5% mac.
JlaBneHne B BEPXHEM CEYCHHH KOJIOHHBI 2.5 Krc/cM2, B CEKIIMHM NMUTaHUA 2.9 Krc/cM2, B HIKHEM
ceueHnu 3.3 krc/cm2. MosnbHast 1011 0TroHa chipbsi emol=0.4.

2.  Paccunrarp n300yTan-0yTaHoBYyI0 KOJOHHY ['®Y Nmpou3BOAUTEIHHOCTHIO MO CHIPHIO
30 1/49. CoctaB cbIpbsi, % Mac.: npoman — 0.2, u3o0yran — 35.0, H-Oyran — 64.5, uzonenran — 0.3.
Copepxanne nzodyrana B quctmisite 99.0% mac., B kyoboBom octatke — 0.5 % mac. [laBneHue B
BEPXHEM CEUEHUHU KOJIOHHBI C KIIAlaHHbIMHM Tapeiakamu 6.7 krc/cM2, B cekuuu nutanus — 7.1
KIc/CM2, B HUKHEM cedeHHH — 7.5 krc/cM2. MonbHas 0715 OTrOHa ChIphst emol=0.4.

3. PaccumrtaTh TOIYONBHYIO PEKTH(PHKAIMOHHYIO KOJIOHHY C KJIAlTaHHBIMH TapelKaMu
POM3BOIUTENBHOCTBIO 1O cbIpbio 15000 kxr/u. CoctaB ceIpbsi, % Mac.: 6enzon — 0.1, Tomyon —
90.0, stun6enson — 3.0, u3oMepsl Kcuioia (CUuTaTh Ha M-kcuiion) — 6.9. CoaepkaHue Toinyosa B
muctuiste 99.7 % mac., B kyboBoM octatke — 1.0 % mac. JlaBieHne B BepXHEM C€UEHUH KOJIOHHBI
1.2 xrc/cm2, B cekiuu nutanus 1.35 krc/cm2, B HUKHEM cedueHun — 1.5 krc/cm2. Temmepatypa
celpps 120 °C.

4.  PaccuutaTh pPEKTUPUKANUOHHYIO KOJIOHHY C KJAMAaHHBIMUA TapeikaMud st
pazznenenus apeHoB C8 mpousBoauTenbHOCTBIO MO chippio 30000 kr/u. CoctaB chipbsi, % Mac.:
stunben3on — 15, m-kcunon — 18, M-kcmnon — 35, o-kcumon — 0.02. CpenHee naBiieHHe B KOJIOHHE
1.6 xrc/cm2, cpennsis Temneparypa 160 °C. laBneHue, krc/cM2: BepxHee cedeHune — 1.2, cexuus
nutanus — 1.6, HwkHee ceuenue — 2.0. MoapHas 101 OTrOHa ChIpbs emol=0.7.

5. Paccuntarh O-KCUIONBHYIO PEKTU(MUKANMOHHYIO KOJIOHHY C  KJIAllaHHBIMHU
TapesJKaMy MPOU3BOAUTENBHOCTHIO MO chIphio 15000 kr/yac. CoctaB chIpbsi, % Mac.: M-KCHUJIOT —
0.2, o-kcunon — 90.0, me3utunen — 9.8. Coxepxkanne me3utuieHa B auctwsite — 0.1 % mac., o-
Kcutona B KyooBoM octatke — 1 % mac. /laBnenue, krc/cM2: B BEpXHEM Ce€YeHHH — 1.2, B CEKIIMH
nuTtaHus — 1.5, B HKHeM ceueHnH — 1.8. MonbHas 1075 0TroHa ceipbst emol=0.9.

6. Paccumrarh  peKkTH(UKANMOHHYIO  KOJOHHY C  KJIAIAHHBIMH  TapeliKaMH,
MpelHa3HAYSHHYI0 MMl pa3/eieHus pPEeKAlMOHHOW CMeCH Tpollecca alKWIMpPOBaHUS OeH30I1a
STUJIEHOM, MPOU3BOAUTEIHHOCTHIO 1O chipbio 30000 kr/u. CoctaB cbipbs, % mac: 6enzon — 50.0,
strnoen3on — 45.0, amdTunOenszonsl (mpuHATh 32 1,4-mudtunOenzon) — 5.0. Copepkanue
stunoen3ona B auctuwiusite — 0.1 % wmac., 6en3ona B kyboBom ocratke — 0.1 % wmac. [laBieHwue,
Krc/cM2: B BepXHEM cedeHuu — 1.2, B cekuuu nutanus — 1.35, B HxHeM cedeHud — 1.5. MonbHas
JIOJISI OTTOHA ChIphs emol=0.3.

7. Paccumrarh  peKTU(UKANMOHHYIO  KOJOHHY C  KJIAIAHHBIMH  TapelKamu,
MpelHAa3HAYCHHYI0 JJIs  pa3lielieHusl pPEeaKkIHMOHHOM CMecH Tmpolecca IMOJIyYeHUsi CTHUpoJia
JETUAPUPOBAHUEM ITUIIOEH30J1a MPOU3BOAUTENBHOCTHIO 10 chiphio 10000 kr/u. CocrtaB chipbs, %
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Mac.: 6enzon — 0.2, atmnbdenson — 30.0, ctupon — 69.8. Conepskanne cruposa B nuctuiusite — 0.3 %
Mmac., aTusden3ona B kyboBom ocratke — 0.1 % mac. [laBnenue, krc/cm2: B BepxHeM cedenuu — 0.5,
B cekiuu nutanus — 0.7, B HokHeM ceueHur — 0.9. MosbHast 10151 OTroHa chIpbst emol=0.3.

8.  Pacccumrarth peKkTH(PHUKAIMOHHYIO KOJOHHY C KJIAIAHHBIMU  TapelkaMud
MpelHa3HAYCHHYI0 Ui pa3felieHUus] PEeKaKIMOHHOM cMecu Mpollecca aJKWIMPOBaHUS OeH30ia
IPOMNIIICHOM, POU3BOAUTENBHOCTHIO 110 chIpbio 10000 kr/4. CocTaB cbipbs,% mac.: 6enszorn — 27.0,
kymon — 72.5, sa-merun-4-uzonponuinbden3on — 0.5. Comepkanue kymona B auctwuiare — 0.1%
Mmac., 6enzomna B kyboBom ocratke — 0.05 % wmac. JlaBnenue, krc/cM2: B BepxHeMm ceueHuu — 1.2,
cenuu nutanus — 1.3, B HUKHEM ceueHuH — 1.4. MoiibHas 107151 0OTTOHaA ChIphbs emol=0.4.

9. Paccuurarp  pekTU(UKALUOHHYIO  KOJOHHY C  KJIAallaHHBIMU  TapejiKaMmu,
NpeHA3HAYEHHYIO JUIS pa3/iefieHus PEaklMOHHOM CcMecH Impoliecca aJKWIMPOBAHUS TOJIyoJia
3TaHOJIOM, ITPOU3BOIUTENBHOCTHIO MO ChIphio 15000 kr/u. CocTaB cbipbs, % mac.: Tomyon — 50.0, 1-
MeTWI-3-3Tiiioen301 — 15, 1-metmir-4-stundenson — 25, 1-meruin-2->tundenson — 10. MoasHoe
OTHOIICHHE PACXO0JI0B B JUCTUIUIATE U B KyOOBOM octatke Tosyona — 90, 1-metun-2-3tundensona —
0.02. Cpennee nmaBnenue B kojoHHe 1.4 xrc/cm2, cpemnsis temneparypa 150 °C. JlaBneHnwue,
krc/cm2: Bepx — 1.2, cexknus nutanus — 1.4, HwkHee ceueHne — 1.6. MonbHas 1015 OTTOHA CHIPhS
emol=0.6.

10. PaccuurtaTh  peKTU(UKAIMOHHYIO  KOJOHHY C  KJIAaNaHHBIMH  TapeaKaMu
POM3BOUTENBFHOCTEI0O 1O chippio 50000 xr/u mns Beimenenus ¢pakuuu 40-105 °C u3
npsiMOoroHHo# O0eHn3uHoBoi Ppakuuu. Jlanusie o kpuBoit UTK cripes, °C (% mac.): v.k. 40, 10% 80,
30% 105, 50% 129, 70% 147, 90% 162, k.k. 200. 3HaueHue xapakrepu3yoiiero Gpakropa ajs Bcex
y3KOKUIIAIUX ¢pakiuii cuntath noctosHHbiM K=11.5. Conepxanue ¢dpakuuii, % mac.: ¢pp. 105-
125 °C B muctriuiare -2.0, ¢p. 85-105 °C B xyboBom octatke — 1.0. JlaBienue, krc/cm2: BepxHee
ceuenue — 1.5, cexuusi nuranusi — 1.65, HuxHee cedeHue — 1.8. MosbHasg 10J OTTOHA ChIPbA
emol=0.4.

11. PaccuurtaTh  peKTU(UKAIIMOHHYIO  KOJOHHY C  KJIAaNaHHBIMH  TapelKkaMu
MIPOU3BOAUTENHHOCTHIO TIO ChIpbi0 80000 kr/u mis BeimenaeHus 0enzonpHOM (pakmuu 50-90°C u3
mupokoi gppakuuu pudpopmara. JJanusie o kpusoit UTK ceipbs, °C (% mac.): H.k. 50, 10% 65, 30%
100, 50% 120, 70% 140, 90% 167, x.x. 190. 3Hauenune xapakTepusyroimero Qgakropa s BCeX
y3KOKUMSIUX Ppakuuii cuntath noctosHHbIM K=10.7. Conepxxanue ¢paxuuit, % mac.: ¢p. 90-
125 °C B guctmmsite — 1.0, dp. 65-90 °C B ky6oBoM ocraTtke — 0.5. [laBneHue, Krc/cM2: BepxHee
ceuenue — 1.5, cexums nutanus — 1.7, HwkHee cedueHue — 1.9. MonbHas o1 orrona emol=0.4.

12. PaccumraTth  peKTH()HUKAIMOHHYIO  KOJOHHY C  KJIAMaHHBIMH  TapeiKaMu
POU3BOUTENBHOCTHIO 10 chipbio 40000 Kkr/u muis BbieHeHsKCHIonbHOU ¢(pakiuu 105-140 u3
pudopmara 6en3uHoBoi ¢pakun. Janusie o kpuboit UTK cobipbs, °C (% mac.): H.k. 105, 10% 118,
50% 128, 90% 155, x.x. 182. 3HaueHue XxapakTepusyrouero (Gaxkropa sl BCeX Y3KOKUISIINX
¢pakiuit cuutate noctossHHbIM K=10.5. Conepxkanue ¢pakuuit, % wmac.: ¢p. 140-160 °C B
muctuisate — 1.5, gp. 120-140 °C B ky6oBom ocraTke — 1.0. JlaBnenue, krc/cM2: BepxHee ceUeHHE
— 1.2, cexums nutanus — 1.35, HmxHee ceuenne — 1.5. Temnepatypa coipbs 140 °C.

13. PaccuuraTh  peKTU(PHUKAIIMOHHYIO  KOJOHHY C  KJIAMaHHBIMU  TapelKaMu
MIPOU3BOIUTENHHOCTHIO 1O ChIphI0 15000 kr/u mst pasaenenust apeHoB C9. CocrtaB chipbsi, % Mac.
o-kcunon — 3.0, 1l-merun-4-stunbenson — 8.0, wmesutwnen — 19.0, mceBmokymon — 55.0,
remumernuTon — 10.0, H-OyTmiioen3on — 5.0. Coneprxanue Me3uTHIIeHa B KyooBoMm octatke — 1.0 %
Mac., TiceBgokymona B auctuiuiare — 5.0% wmac. [laBneHue, krc/cm2: BepxHee ceueHue — 1.2,
cekuud nutanus — 1.5, HrokHee ceuenue — 1.8. Temnepatypa coipbs — 179 °C.

14. Paccuurath MICEBIOKYMOIIbHYIO KOJIOHHY KJIallaHHBIMU TapeIKaMu
MPOU3BOIUTENBHOCThIO 1O chipbto 10000 kr/u. CoctaB cbipbsi, % w™ac.: mesuTwien — 1.0,
ncesokymol — 80.0, remumerutomt — 14.0, H-0ytunoenson — 5.0. CogeprkaHue reMUMEIIIUTOA
B muctwinsite — 0.75 % mac., mceBaokymorna B kyooBom octatke — 5.0 % wmac. [laBnenue, kre/cm2:
BepxHee ceueHue — 1.2, cekuuu nutanus — 1.5, HikHee ceueHue — 1.8. MonbHas 1075 OTroHa
ceIpbst emol=0.8.

15. PaccuuraTh peKTH(PUKAMMOHHYIO KOJIOHHY CTAOMIM3AIMK THAPOTEHU3aTa YCTAHOBKU
TUAPOOYUCTKH U3EIbHON (DpaKkUUu C KJIAalaHHBIMU TapeaKaMy MPOU3BOJUTEIBHOCTHIO 110 CHIPHIO
140 1/4. Nanssie o kpuBoit UTK ceipbs, °C (% Mmac.):H.k. 195, 10% 215, 30% 247, 50% 271, 70%
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292, 90% 308, x.x. 325. 3HaueHus1 XxapakTepu3yrouero Gakropa sl BceX y3KOKUMAIUX (hpakiuit
cuntath noctosHHbIM K=10.8. Conepxanue ¢pakuuii, % mac.: ¢pp. 195-220 °C B guctumisare —
98.0, B xyboBoMm octatke — 0.5. [laBnenue, MIla: B Bepxaem ceuenuun — 0.13, B cekuum nuTaHus —
0.14, B mmxHem ceuenunn — 0.16. Temneparypa coipbs 272 °C.

16. PaccuurtaTh MpONaHOBYIO PEeKTU(DUKAIMOHHYIO KOJIOHHY C KJIAamaHHBIMU TapeaKaMu
POM3BOIUTENBHOCTHIO 110 ChIpbio 54000 kr/u. CocTaB chipbs, % Mmac.: 3tan — 0.1, mpoman — 21.0,
n3o0ytan — 13.6, H-6yran — 34.0, uzonenrtan — 17.8, v-nenran — 11.5, H-rexcan — 2.0. Coneprxkanue
nponana B KyooBom octatke — 1.06 % wmac., n3obyrana B muctuiuisite — 1.97 % wmac. JlaBnenue,
krc/cm2: BepxHee ceuenue — 20.0, cexmus mutanus — 20.2, HmwkHee ceuenune — 20.5. Temneparypa
ceipbs 125 °C.

17. PaccuurtaTh pEeKTUPUKAMMOHHYIO KOJOHHY C KJIAMMAHHBIMU TapeiKaMu JUis
BbIIeTIeHHs ankaHoB C4 MpoU3BOAUTENBHOCTHIO 10 Chipbio 60 T/4. CocTaB chIpbs, % Mac.: mponaH
— 0.1, u3o0yran — 20, H-Oyran — 20, H-Oyran — 35, u3onenran — 19, H-nentan — 25.9. Conepxanue
u3onentana B guctuiuite 0.2 % mac., H-Oyrana B kyOoBoM ocratke — 0.1 % wmac. JlaBnenue,
Krc/cM2: B BepxHeM cedeHud — 6.0, B cekuuu nutanus — 6.3, B HIDKHEM cedeHuu- 6.6. MonbHas
noss orroHa emol=0.6.

18. PaccumraTh pEKTUPUKAMMOHHYIO KOJOHHY C KJIAIAHHBIMU TapeiKaMu IS
pas3jiesieHuss TMPOMAaH-TIPONUICHOBON (pakuy MPOU3BOJUTENLHOCTbIO 1O Cbipbto 25000 Kr/4.
CocraB ceipbs, % mac.: atan — 0.1, npornuinen — 95.0, npomnan — 4.8, u3o0yren — 0.1. Coneprkanue
nponwiena B auctuiusite 99.7 % wmac., B kyboBom octratke — 2% wmac. JlaBnenue, Krc/cm2: B
BepxHeM ceueHun — 17.0, B cekuuu nutanus — 17.4, B HikHeM cedeHuu — 17.8. MonbHas nouis
OTroHa CrIpbs emol=0.96.

19. Paccunrarh peKTUPUKANUOHHYIO KOJOHHY C KJIAllaHHBIMU TapeaKaMu U OTTOHKH
OcH30/1a OT XJIOPIPOHU3BOJHBIX OCH30JIa IPOU3BOAUTEIBLHOCTHI0O IO Chipbto 20000 kr/4. CocraB
ceIpbs, % Mac.: 6en3on — 20, xyopOeH3on — 74, m-auxiopoeHzon — 6.5, o-muxiopOeH30m — 2.
Cogepxanne xmopoensona B quctuusate — 0.2 % mac., 6eHzona B kyooBom octatke — 0.03 % mac.
JaBnenue, Krc/cM2: B BEpXHEM cedeHHH — 1.2, B cekiuu nutanus — 1.3, B HKHeM ceueHun — 1.4.
MonbHast 70715 OTroHa ChIpbs emol=0.3.

20. Paccumrarh  XJOPOCH30JBHYKO  KOJOHHY  C  KIANaHHBIMH  TapelIKaMH
POM3BOIUTENBHOCTHIO 0 chIpbio 16000 kr/4. CocTa cbipbs, % Mac.: 6enzon — 0.03, xmopbeH3on
— 90, m-guxmopOenszon — 6.5, o-muxsopbenzon — 3.47. CopepkaHue mM-IUXJIOpOEH30/1a B
muctusate — 0.1 % wmac., ximopbensona B kyooBom octatke — 0.5 % mac. JlaBneHue, krc/cM2: B
BepxHeM cedeHuu — 1.2, B cekiuu nutanus — 1.35, B HibkHeM ceueHun — 1.5. MomnbpHas mouns
OTroHa cbIpbs emol=0.9.

21. Paccumtarth OEH30JBHYIO KOJIOHHY C KJIQIIAaHHBIMHU TapeiKaMu JUIS pa3JIeICHHS
IPOAYKTOB JTUCIPOIIOPLIMOHUPOBAHUS TOJIYyoJa MPOM3BOIUTENBHOCTHIO MO cbipbio 30000 kr/d.
CocraB cwIpbs, % Mac.: 6enzon — 20, Toiryorn — 52, m-Keuinoa — 7, M-kcmitoll — 13, o-kcunon — 8.
Cognepxanne 6eHzona B puctuiisate — 99.8 % wmac., B kyboBom octatke — 0.1% wmac. [laBnenue,
Krc/cM2: B BepxHeM cedeHuH — 1.3, B cekuuu nutaHus — 1.5, B HIbkHeM cedeHuu — 1.7. MonbHast
JIOJISI OTTOHA ChIphs emol=0.3.

5. MeToauyeckne MaTepuaJibl 1JIsl onpeaeeHHsI POLEAYP OLleHNBAaHUS 3HAHUI, YMeHUH U
HABBIKOB, XapaKTePU3YIOIIUX 3Tanbl GOPpMUPOBAHMS KOMIIETEHIIUIA.

[IpomexxyTouHasi arrecTanus TO JUCHUIUIMHE TPOBOIUTCS B COOTBETCTBHH C
tpeboBanusimu CTII CTO CIIGI'TU(TY) 016-2015. KC YK/IB Ilopsinok mpoBeAeHuUs: 3a4€TOB U
IK3aMEHOB.

[To aucuuIUIMHE MPOMEKYTOUHAS aTTECTAIlUsl MPOBOAUTCS B (OpME 3aHUTHI KypCOBOTO
MpoeKTa (KypcoBOit pabOThI), 3K3aMEHA.

[llkama  omeHWBaHMA  HA  JK3aMeHe  OamabHast  («OTJIIMYHO»,  «XOPOLIO»,
«yJIOBIICTBOPUTEIHHOY, HEYJOBICTBOPHTEIBEHO).
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