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Cocrasurens / coctapurenu: Kymum E. .

Paboyas mporpamMma JUCHUIUIMHBI YTBEPXKICHO Ha 3aceAaHuu Kadeapbl BBICOKOMOIEKYISPHBIX
COEMHEHUH 1 00ImIel XUMUYECKOH TeXHOJIOTHH MPOTOKOI OT «05» mrons 2017 r. Ne 8

JlonoJHeHus1 1 U3MEHEHHUs, BHECEHHBIE B pab0dyr0 pOoTrpamMMy AUCHUIUIMHBI (OOHOBIICHBI
IepeyeHb OCHOBHOM U JONOJIHUTEIbHOW JIUTEPAaTyphl M JIMLEH3HMOHHOE IPOTrpaMMHOE
oOecrieyeHne, HEOOX0IMMOE ISt OCBOCHUS AMCIUIUIMHBI TPUHSTHI HAa 3aCEJaHUN Ha 3aCeIaHuu
kadeapst BMC u OXT npotokoun ot «29» mast 2018 r. Ne 10

A

—

3aBenyromuii kadenpoit _ /Kymum E.N./



Cnucoxk 10KyMEHTOB M MAaTEPUAJIOB

1. TlepeyeHp MIAHUPYEMBIX PE3yJIbTATOB OOYYEHHsS MO TUCIMILIUHE, COOTHECCHHBIX C
TUTAHUPYEMBIMU PE3yJIbTaTaMi OCBOCHHUS 00pa30BaTeILHOM MPOTrPaMMBI

2. Llenb 1 MECTO TUCIUIUIMHBI B CTPYKType 00pa30oBaTeIbHOM MPOrpaMMEbI

3. Conepxanue pabodeid mporpamMmbl (0ObEM JIHUCIUIUIHHBI, THUIBI W BHIBI YYCOHBIX
3aHATHHA,  y4eOHO-METOIUYECKOEe  OOeCIEYeHHE  CaMOCTOSITSIBHOH  pabOThI
oOyyJarommxcs)

4. ®oHJ OLICHOYHBIX CPEJICTB MO TUCITUTIIIMHE
4.1. IlepeyeHr KOMIIETEHIIMHA C yKa3aHUEM 3TaroB UX (OPMHUPOBAHMS B TPOIIECCE
OCBOEHHMSI 0OpaszoBarenbHON mporpammbl. OmnucaHue TMOKa3aTeaeil M KPUTEPHUEB
OIIEHUBAHMSI KOMITETCHIIMM Ha PA3JIMYHBIX 3TArax ux (GOpMHUPOBAHUS, ONMUCAHUE TITKAJ
OTICHUBAHMSI
4.2. TumoBble KOHTPOJIbHBIC 3aJaHUsl WM HWHBIE MaTepHaNIbl, HEOOXOJUMBIC s
OIIEHKH 3HAHWM, YMEHHM, HABBIKOB M OTIBITA JCSTEIILHOCTH, XapaKTEPU3YIOIINUX JTaIlbl
(hopMuUpOBaHUS KOMIIETCHIIMI B MPOIIECCE OCBOEHHUS 00pa30BATEIHHOU MPOTPAMMEL.
Metonuueckie MaTepualbl, OINpEAESIoNINe MPOUEAYypbl OLICHUBAHUS 3HAHUH,
YMEHHH, HABBIKOB U OTBITA JAEATEIBHOCTH, XapaKTEPU3YIOUIUX dTarnbl (GOPMUPOBAHUS
KOMIIETEHIUI
4.3. Peiimune-nian OucyuniuHl (npu Heobdxooumocmu)

5. YuebHO-MeTomueckoe U HHGOPMAIIMOHHOE 00ecTIeYeHUE UCITUTLTMHBI
5.1. IlepedyeHb OCHOBHOM M JAOTIOJTHUTEIBHON y4eOHOH JINTEpATyphl, HEOOXOIUMOM IS
OCBOCHUS JUCLUILIMHBI
5.2. Ilepedenpb pecypcoB HHGOPMAIIMOHHO-TEICKOMMYHHKAITMOHHOM ceTu «HTepHeT»
U IPOrpaMMHOT0 oOecreyeHus, HEOOXOIMMBIX JJIsi OCBOCHHUS AUCIUILIIUHBI

6. MarepuanbHO-TeXHUYECKas 0aza, HeoOxoqumast TUTST OCYIIIECTBICHUS

O6paSOBaTCJ'II>HOFO npounecca 1o AMCHUIlINHE



1. TlepeyeHb NJIAHNPYEMBIX Pe3yJbTATOB 00y4eHHS IO AU CHUILIUHE, COOTHECEHHBIX
CIUVIAHUPYEMBIMU pe3yJIbTaTaAMM 0CBOCHHSI 00pa30BaTeIbHOM MPOrpaMMBbl

(c opuenmayuel Ha Kapmvl KOMNEMeHYUlL)
B pe3ynbraTe ocBoeHus 00pa30BaTeIbHOM MPOrPaMMBbl 00yJArOIIHIACS TOJKEH OBIIAICTh
CIIEAYIOIIUMU pe3yabTaTaMu 00yICHHUS TI0 U CIUILITNHE:

1

PesynbraTel 00ydeHus ®opmupyemasi KoMIeTeHIUs (¢ IIpn
yKa3aHUEM KoJia) Meda
HUE
3HaHUs 3HATh: TEOPETUIECKHE OCHOBBI 0a30BBIX OIIK-1 criocoOHOCTHIO HCTI0IB30BATh
XUMUYECKUX JTUCIUTUINH MOJTYYCHHBIC 3HAHUS TEOPETUUECKUX
OCHOB (pyH/ITaMEHTaJIbHBIX Pa3/IeJIOB
XUMUU TIPU PEIICHUN
npodeccuoHalbHBIX 3a71a4
3HAThCTAHAPTHBIC METOIbI TTOTYYCHHUS, OIIK-2 BaieHuEM HaBBIKAMH
UJEHTU(DUKAIINN U UCCIICIOBAHMS CBOMCTB MIPOBEACHHS XUMHYECKOTO
BEILECTB U MaTepHaJioB, MpaBuiIa AKCIIEPUMEHTA, OCHOBHBIMU
00paboTKH U 0pOPMIICHUS PE3YIBTATOB CHHTETUYECKUMH ¥ aHATUTUYECKUMH
pabotsl, HopMbI Th METOJAMH TTOTYIYECHUS U
MCCJIEI0BAaHMS XUMHYECKUX BEIIECTB
Y peaKkuui
3HaTb: OCHOBHEIE METOBI CUHTE3a U [1K- 1 CrtocOOHOCTBIO BBIIOJIHATE
aHaJIM3a XMMUYECKUX BEUIECTB, IPUHIMNA | CTAaHAAPTHBIE ONEPALUH I10
paboThl CTaHIAPTHBIX TAOOPATOPHBIX IpeaIara€MbIM METOIUKAM
3HaTh: CTaHJAPTHBIE METO bl IPUMEHECHUS [1K- 2 BnagenneM 0a30BBIMU
COBPEMEHHOM armaparypsl Ipu IPOBEICHUH HaBBIKAMU MCTIOJIb30BaHUS
Hay4YHBIX HCCIEOBaHUM, UACHTU(DUKALINY U COBPEMEHHOU anmnaparypbl IpH
HCCIeA0BaHUsl CBOMCTB BEILIECTB U MIPOBEACHUM HAYYHBIX UCCIIETOBAHUI
MaTepHuasoB,IpaBuiIa 00pabOTKH U
oopMIIeHHS PE3YIbTATOB PAOOThI, HOPMBI
Tb
Ymenust | YMerb BoINONHATH cTanaaptHele aeictBus | OIIK-1 cnocoOHOCTHIO HCTIONB30BATh

(knaccudukanys BemecTs, COCTaBICHHUE
CXEM MPOILIECCOB, CUCTEMAaTU3aIUsl JAHHBIX
U T.II.) C YU€TOM OCHOBHBIX MOHSATUH U
00X 3aKOHOMEPHOCTEH,
(hopMynupyeMbIX B paMKax 0a30BbIX
XUMHUYECKUX JUCHUTUIHH

YMeTh: pemaTh TUIIOBbIE yueOHbIE 33291
110 OCHOBHBIM (0a30BbIM) XUMHYECKUM
JUCIIUTLTHHAM

MMOJIYYCHHBIC 3HAHUS TCOPETUUCCKUX
OCHOB Q)YHHaMeHTaHBHLIX pas3aciioB
XUMHUH IIPpHU PCHICHHUHN
HpO(i)eCCI/IOHaHBHBIX 3aJa4

YMeTs: MMPpOBOAUTD MMPOCTHIC XUMUYCCKHUC
OIIBITHI IO MMpeAJIara€MbIM METOJJUKAM

OIIK-2 BrageHneM HaBLIKAMU
MIPOBEACHUS XUMHUECKOTO
HKCIIEPUMEHTA, OCHOBHBIMH
CHUHTETHYECKUMHU U aHAJTUTHYECKUMH
METOJaMU NOJIy4EHUS U

1HOJ'I)KHBI COOTBCTCTBOBATH KapTaM KOMIICT eHI.[PIfI.



UCCIIEI0BAHUS XUMHYECKUX BEILIECTB
U peakLui

VYMeTh: BBIIOJHATE OCHOBHEIC oncpannuun
BBIIIOJIHACMBIC ITPU CUHTC3C U aHAJIN3C
XUMHNYCCKHUX COGHI/IHeHI/Iﬁ

TIK- 1 CriocoOHOCTBHIO BBIIOJIHATE
CTaH/IapPTHBIE OTIEPAIIH T10
peIaraeMbIM METOIUKAM

VYMeTh: IMPOBOANTDL XUMHNYCCKHUEC
OKCIICPUMCHTBI C UCIIOJIb30BAHUCM
COBPEMEHHOM annaparypsl

ITIK- 2 BnageHueM 0a30BBIMH
HaBBIKAMH HCITIOJIb30BaHUS
COBPEMEHHOM anmnaparypsl Ipu
MPOBEJICHUN HAYYHBIX UCCIICIOBAHUN

Bnanenu
o
(HaBBIKK
/ OnBIT
NesITeNb
HOCTH)

Bnaners: HaBblkamMu paboOThI ¢ yueOHOM
JIUTEPATypOM 10 OCHOBHBIM XUMHUYECKUM
JTUCLMILINHAM

OIIK-1 crtocoOHOCTBIO UCIOJIB30BATh
HOqueHHLIe 3HAHUA TGOPGTI/I‘IGCKI/IX
OCHOB (DyH/IaMEHTAIBHBIX Pa3JIeIIOB

XUMWH IIPU PEIICHUN
poeCCHOHANIBHBIX 3a1a4

Bnanets 6a30BbIMU HaBBIKAMU MPOBEICHUS
XUMHUYECKOTO IKCTIEPUMEHTA U
0(pOpMIIEHHUS €r0 PE3yIbTaTOB

OIIK-2 BianeHneM HaBLIKAMUA
MPOBEJICHHUS] XUMUYECKOTO
SKCIEPUMEHTA, OCHOBHBIMH
CUHTETUYECKUMH U aHATUTHYECKUMHA
METO/IAMU TIOJTYYEHUS U
HCCIICIOBAHNS XUMUUECKHX BEIIECTB
Y peakIui

BrameTs: HaBBIKaMU BBITIOJTHEHUSI
CTaHJIAPTHBIX OMEPALUiA MO MpeaIaraeéMbIM
METO/IMKaM

[1K- 1 CrtocoOHOCTBIO BBITIOJHATH
CTaHJApTHBIC OTIEPAITHH 110
npeaiaraéMbIM METOTUKAM

Brnaners 6a30BbIMH HaBBIKAMU
WCI0JIb30BAHUS COBPEMEHHOM armnaparypsl
P MPOBEICHUU HAYYHBIX UCCIIEI0BaHUN

[1K- 2 BnagenneM 0a30BBIMU
HaBBIKAMH HCIOIb30BAHUS
COBPEMEHHOU anmaparypbl Ipu
MIPOBEACHUH HayYHBIX UCCIICTOBAHUI

2.




3. HLeab 1 MecTO AMCUUILIMHBI B CTPYKTYpe 00pa3oBaTe/bHOI NPOrpaMMbl

Jucuuminza "KuHeTnka U MaKpOKMHETHKA MTOJIMMEPU3aLMOHHBIX ITPOLIECCOB' OTHOCUTCA K
BapHAaTUBHBIM JUCHUIUIMHAM mpodeccruonansHoro (cnenuanbhoro) mwkna OOIL  Iensro
OCBOEHHUSl JUCLUIUIMHBISABIISIETCS OCBOCHHUE pacueTaMH XUMUYECKHUX PEAKTOPOB C Y4YETOM
KAHETHKH TPOTEKAIOMIET0 XWMHUYECKOTO TIpolecca, CIeuu(UKA TPOTEKaHUS OBICTPHIX
XAUMUYECKUX PEaKIUil MpU CHHTE3€ MOJIMMEPOB B TYpOYJIEHTHBIX MOTOKAaX, MHTEHCH(HKAIINN
TEIUI0- U MAcCOINEPEHOCa B KUAKUX CPelax, MPOEKTUPOBAHUS SHEPTO- U pecypcocodeperarmux
TEXHOJIOTUH Ha OCHOBE MaJIOTa0apUTHBIX TPyOUaTHIX TYpPOYJICHTHBIX PEaKTOPOB.

Jlnisi OCBOEHMSI TUCIMILIMHBI HEOOXOIMMBI KOMIIETCHLIMH, CPOPMHUPOBAHHBIE B pPaMKax
U3YYEHHUS CIEAYIOIIMX AUCUUILINH:

b1.6.11 —¢pusnueckas xumust

b1.b.10 —opranunueckasi Xumust

b1.B.1.08 —xpucramioxumus

b1.B.1./1B.03.02 —xumusi MOHOMEPOB

Kpome TOro, mpm ocBoeHuMM JaHHOW IUCHMILIMHBI TPEOYIOTCSI caMble BBICOKHME 3HAHMS,
YMEHHSI M HaBbIKM, INPUOOPETEHHbIE B pe3yJabTaTe€ OCBOEHMSI BCEX MPEALIECTBYIOIINX
TUCHMIUIMH, OCOOEHHO TaKMX, KakK CTepeoXuMus, ¢u3nyeckas XuUMHUS, MaTeMarTHka,
uHpopmaruka, pusznka, 001as XUMHSL.

3.Conep:xxanue padoueii mporpaMMmbl (00beM JAUCHHUIUIMHBI, THNBI W BHABI y4eOHBIX
3aHATHH, Y4eOHO-MeToAuYecKoe o0ecnedyeHrne CaMOCTOSTEILHOI padoThl 00y4aroMXCcsi)
Copepxanue paboueil mporpamMmmsl npeacrasieHo B [Ipunoxenun Ne 1.



4, D oHJ OLIEHOYHBIX CPpEaACTB 10 UM CHUIIJINHE

4.1. Hepeqeﬂb KOMIIeTEHIIHI C YKa3aHUuEM ITAOB UX (l)OpMI/IPOBaHI/Iﬂ B IIpoiecce

O0CBOCHUSA 06pa30BaTeJ’le0ﬁ NnporpamMmmal. Onucanue nokasarejei u KpUTEpueB
OIlecHMBAHHUS KOMIIeTEHIINII Ha PA3JIUYHBIX 3Tanax ux (l)OpMHpOBaHI/IH, OIMUCAHHEC IIKAJI
OICHUBAaHUSA

Kon n ¢popmysimpoBka KoMneTeHIMU
OIIK-1 ctocoGHOCTh HCMOIB30BATH OTYUYECHHBIE 3HAHHS TEOPETUYECKUX OCHOB
(byHIaMEHTAIBHBIX pa3esioB XMMHHU IIPU PEHICHUH MTPO(ECCHOHANBHBIX 33/1a4

Inanupye Kpurtepuu ouenuBanusi pe3yjabTaToB 00y4eHUs
MbIe
pe3yJabTar
Yposen bl
o0yueHust
OCBZCHH (mokazaren
u
1 He 3auer 3a4der
commere | ACCTIKCHH
s 3aJaHHOTO
HIIUH
YpOBHS
OCBOCHUS
KOMIIETCHI]
15079
3HaTE: 3aTpynHsiercs B onpenenennn | Umeer YeTKOe, [IEJIOCTHOE
TeopeTrdec | Oa30BBIX MOHATUH U MPEICTABICHUE o COJCp)KaHUU
n . | K€ OCHOBBI | (GOPMYITHPOBKE OCHOBHBIX OCHOBHBIX XHMHUYECKHMX KYpPCOB U
CPBbI | 3 0BBIX 3aKOHOB XMMHU 00ImMMX 3aKOHOMEPHOCTSIX XUMHYECKHX
YPOBCHb | Miraeckn MpPOIECCOB, H3y4aeMbIX B paMKax
X OCHOBHBIX XUMHWYECKUX JUCIHILIINH
JACIMILINH
VYMmeTs: YmMeer kiraccuGuImpoBaTh YMeeT nporHo3upoBaTh pe3yibTaThbl
BBHITIOJIHATEL | BEIIECTBA, COCTABIATh HECJIOKHBIX ITOCIIC0BATEILHOCTEH
CTaHJIapTHBI | CTPYKTYPHBIE U XUMHUYECKUX PEAKIUI C y4eTOM 0O0IINX
€ IUCTBUSA | MPOCTPAHCTBEHHBIE GOPMYJbl | 3AKOHOMEPHOCTEH MPOIIECCOB,
(kmaccuuK | OCHOBHBIX KJIaCCOB M3y4aeMbIX B paMKaX OCHOBHBIX
anus OPraHuYeCKUX U XHUMHYECKUX TUCIUTIINH
BEILIECTB, HEOPraHWYECKUX COCTUHEHUH,
COCTaBJICHU | Ha3bIBaTh BEILIECTBA B
€ CXeM COOTBETCTBHHU C
Bropoii | nponieccos, | Homenknarypoi MIOITAK
YPOBeHb | CUCTEMATHU3
anus
JIaHHBIX U
T.IL.) C
y4eTOM
OCHOBHEBIX
MOHSATHH U
001X
3aKOHOMEPH

OCTeH,




opmymnupy
€MBIX B
pamKax
0a30BBIX
XUMHYECKU
X
JICIIUTIIINH

Ymers:
pemiarb
THITOBBIC
y4ueOHbIe
3aJa49u 110
OCHOBHBIM
(6a30BbIM)
XAMUYECKH
M
JHCIAILTHH
am

YmMeeT pemaTs TUIIOBbIE
3a1auu U3 0a30BBIX KYpPCOB
XHMHH, HO JIOITYCKAeT
OT/ICIIHHBIC OITUOKHU

YMeer pemaTe 3a1a4u NOBBIILIEHHON
CJIOKHOCTHU U3 0a30BBIX KypCOB XUMUU

Tpernii
YPOBEHb

Bnaners:
HaBBbIKAMU
paboTHI ¢
y4eOHOM
JTUTEPATypO
i 1o
OCHOBHBIM
XUMUYCCKU
M
TUCITUTIITAH
am

Bnaneer HaBRIKaMH OMCKa
y4eOHOM IuTepaTypsl, B T.4., C
HCIIOJIL30BaHUEM
AIIEKTPOHHBIX PECYPCOB

Bna)leeT HaBbIKaMU KPUTHYCCKOT'O
aHayM3a yueOHOM nHpopmMauu no
OCHOBHBIM pa3aciaM XUuMHH,
(GhOpPMYITUPOBKU BHIBOJIOB M YIACTHS B
JUCKYCCHU IO Y4€OHBIM BOIIPOCaM




KOMIIETEHL WA

Koa u popmyiupoBka KOMIETEHLIMH
OIIK-2 BrnageHneM HaBbIKAMH IIPOBEICHUSI XUMUUYECKOTO SKCIIEPUMEHTA, OCHOBHBIMHU

CUHTETUYECKUMU U aHAUTUTUYECKUMHU METOJAMHU MOJYYECHHS U UCCIIEIOBAHUS XUMUUECKUX
BEILIECTB U PEAKIUI

I[lnanupyempble Kputepun onennBanus pe3yJbTaToB 00y4eHUs1
pe3yJibTaThl
YpoBennb o0y4eHus
O0CBOEHUS (moxazarenu
KOMIIeTeH JOCTHOKCHHS He 3auyer 3auer
117071 3a/IaHHOTO YPOBHS
OCBOEHUS
KOMIIETECHITHIN)
3HaTh: CTaHJAPTHBIC | 3aTpPyIHSAETCA B BHIOOpPE | 3HACT CTaHAAPTHBIE METOIbI
METO/IbI TTOTYYCHHS, | METOJIa TOJy4YeHHUs, MOJTy4eHUs!, UACHTU(DUKAIINH U
UICHTH()HUKAITIT 1 UACHTU(DHUKAIINH 1 HCCIeI0BaHus CBOMCTB
HCCIeI0OBaHUs WCCTIEOBAHUS CBOMCTB | Pa3IMYHBIX TPYII BEIIECTB U
[TepBsrit CBOWCTB BEILIECTB U YKa3aHHOTO BENIECTBA, MaTEPHUAIIOB; TTPABUJIA TEXHUKA
YpOBEHB MaTepuasoB,lIpaBWiIa | HE 3HAET TpeOOBaHMU K | OE30MaCHOCTH TpU padoTe ¢
00paboTKu 1 0(hOpMIICHUIO HUMH, OCHOBHBIE TPeOOBaHHUS K
opopmIIeHUS pe3yNbTaToB 0(hOpMIIEHUIO pe3yabTaToOB
pe3ynbTaTOB PabOTHI, | IKCIIEPUMEHTA U HOPM AKCIIEPUMEHTA
HopMbl Th Th
YMeTh: MpOBOIUTH He ymeer npoBoauTh YMeeT BbINOJHATH
MIPOCTHIE POCThIE XMMHUYECKHE JEMOHCTPATUBHBIE OTBITHI 10
XMUMHYECKUE OTBITHl | OMBITHI 110 XUMHH; OJTHO- U
IO MpeyiaraeMbIM peJiaracMbIM JBYXCTaAUMHBINA CUHTE3 110
METOAUKaM METO/IMKaM npeiaraeMoii MEeTOAMKe C
BBIXOJIOM II€JIEBOTO IPOAYKTA
. COTJIaCHO 3asIBIICHHOMY B
Bropoii
METO/IUKE; IPOBOIUTh
YPOBEHb 9
KOMIUJICKCHBIN aHAJIU3 U
UCCIIeJOBaHHE CBOMCTB
MOJIy4YEHHBIX BEIIECTB U
MaTepuasoB. YMeeT
0hOpPMIISITH PE3yabTaThI
SKCIIEPUMEHTa B COOTBETCTBUU
C 3as1BJICHHBIMH TPEOOBaAHUSIMU
Brnanets 6a3oBeiMu | He BnageeT6a3oBbiMU Bnaneer HaBbIKaMu CUHTE3a,
HaBbIKaMU HABbIKAMU MPOBEACHUS | UACHTHU(PHUKAIIUU U U3YYCHUS
Tperuii MPOBEACHUS XUMHUYECKOTO CBOWCTB BEIIECTB U
XUMHUYECKOTO JKCIIEPUMEHTA U MaTepUasoB, MPaBUILHOTO
YPOBEHB

IKCTIIEPUMEHTA U
oopMIIeHHS ero
pe3yabTaTOB

odopMIIeHHS €ro
pe3y/bTaTOB

MMPOTOKOJIMPOBAHUA OIIBITOB




[MK-1CiocOOHOCTHIO BBITIOJIHSTEH CTAHJAPTHBIE OMEPAINH 10 MpeJIaraeMbIM

METOAUKAM
Ortan [Lnanupyemsie Kputepun ornieHrBaHus pe3yabTaTOB 00yUCHHSI
(ypoBeHb) pe3ynbTaThl
OCBOEHUS o0OyueHus
KOMIETEHIM | (TOoKa3aTenn
u JIOCTUKCHUS
3ATAHHOTO Hesauer 3a4eT
YPOBHSA
OCBOEHUS
KOMIIETECHITHI)
[TepBsrit 3HaTh: ®parMeHTapHBIC MTPEICTABICHUS O CdopmupoBaHHbIC
aran OCHOBHEBIE Meroax paboTel B TabopaTopuu CHUCTEMATHYECKUE 3HAHUS
(YpOBEHb) | MeTO/IBI CHHTE3a 0 METOJaX CHHTEe3a U
Y aHaJn3a aHaIn3a XAMUYECKUX
XUMHNYCCKUX BCIICCTB, IIPpUHIUIIA
BEILECTB, paboTHI CTaHIAPTHBIX
TIPUHITATIA J1abopaTOPHBIX MTPHOOPOB.
paboTsI
CTaHIapTHBIX
71a60paTOPHBIX
IpruOOpPOB.
Bropoit Ymers: ®parMeHTapHOe yMEHHE BITOIHSIT Venemnnoe u
Jran BBITTONTHSATH CTaHJAPTHEIC OIEPAITUH T10 CHCTEMAaTHIEeCKOE yMEHHE
(ypoBeHb) OCHOBHBIC npeiaraeMbIM METOAUKAM BBITOJTHATH CTAHJIAPTHBIC
orepanun nabopaTopHbIE ONEepaINy.
BBITIOJTHSIEMBIC
MIPH CUHTE3E U
aHanm3e
XUMHAYESCKUX
COCIMHEHU
Tperuii Bnaners: ®dparMeHTapHOe BIaJICHUE HABBIKAMU | Y CIIEITHOE U
aran HABBIKAMU paboThI HA CTAHAPTHOM CHCTEMAaTHYECKOE
(ypOBeHb) BBIIIOJTHEHUA 060py,[[0BaHI/II/I BJIAJCHUEC HaBBIKAMU
CTaHJAPTHBIX BBIMOJTHEHUS CTaHIAPTHBIX

orepauui no
IpeaIaraeMbIM
METOANKaM

omnepauuii no
IpeAIaraeMbM METOANKAM
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[1K-2 BnajseHueM HaBbIKAMM HCIIOJI30BAHUS COBPEMEHHOM armaparypbl py IPOBEICHUH

HAaY4YHBIX I/ICCHGZ[OBaHI/Iﬁ

Oran [Lnanupyemsie Kputepun ornieHuBaHus pe3yabTaTOB O0yUCHHSI

(ypoBeHb) pe3yJbTaThl

OCBOEHUS o0yueHus
KOMIETEeHIM | (TOoKa3aTenn
" JIOCTHXKEHUS

3A7HHOTO Hesauer 3a4er
YPOBHS
OCBOCHUS
KOMIIETECHITHIN)

[TepBsrit 3HaTh: 3arpyaHsiercs B BHIOOpe MeTo/a 3HaeT CTaHIapTHHIC
JTar CTaHJIapTHBIE MIPUMEHEHHs COBPEMEHHON METOJIbl TPUMEHEHHUS
(YpoBeHb) METOIbI anmapaTypbl IIpA IIPOBEICHU U COBPEMEHHOH alapaTypbl

MIPUMEHEHHS HAyYHBIX MCCIIEIOBAHMIM, TIPH MIPOBEACHUN HAYIHBIX
COBpPEMEHHOM UACHTU(OUKALIIY U UCCICTOBAHUS WCCIIEZIOBAHUH,
anmapaTtypsl IpH CBOWCTB yKa3aHHOTO BEIIECTBA, HE uaeHTHQUKAUY 1
MIPOBEJICHUN 3HaeT TpeboBaHU K 0hOpMIIEHHIO WCCIIEZIOBAHUS CBOWCTB
Hay4HBIX pe3yabTaTOB SKCIIEPUMEHTA U HOPM | Pa3IIMYHBIX TPYII BEIIECTB
HCCIIEIOBaHU, Th W MaTEpPUAJIOB; NIpaBUia
HAIeHTU(UKAITIT TEXHUKHU 0€30I1aCHOCTH
1 UCCIIEIOBaHUS mpu paboTe ¢ HUMH,
CBOICTB BELIECTB OCHOBHBIE TPEOOBAaHUS K
u ohOpMITEHHIO PE3YIIbTATOB
MaTepHUaloB,lIpaB JKCIIEpUMEHTA
nia o0paboTKu U
oopmiieHHs
PpE3yNbTaTOB
paboThI, HOPMBI
Th
(TIK-2)
Bropoit YMerTs: YMeeT npoBOAUTE HEKOTOPHIE ‘Y MeeT BBIIOHATh
3Tamn MPOBOJIUTH XUMUYECKUE SKCIIEPUMEHTHI C JIEMOHCTPATUBHBIE OIBITHI
(ypoBeHb) XUMUYECKHUE HCIIONBb30BAHUEM COBPEMEHHOU 10 XUMHH C
SKCIIEPUMEHTHI C arnmapaTypsl HCIIOJIb30BaHUEM
HCIIOJIb30BAHUEM COBPEMEHHOH anmnaparypsbl;
COBPEMEHHOMN MPOBOAUTH KOMILIEKCHBIN
arnmapaTypsl aHaJIU3 U UCCIIEI0OBAaHUE
CBOICTB MOJy4YE€HHBIX
(HK-Z) BEIIISCTB U MaTEPHAJIOB.
Ymeer ohopMIATH
PE3yJIbTaThl HKCIIEPUMEHTA
B COOTBETCTBHH C
3asBJIEHHBIMH
TpeOOBaHUSMH
Tperuii Bnagners Bnageer HEKOTOpBIMH HaBbIKAMHU Braneer 6a30BbIMU
aTall 0a30BBIMHU HCIIOJIb30BaHMs COBPEMEHHON HaBbIKaMH HCIIOJIb30BaHUS
(YpoBeHb) HaBbIKAMM anmapaTyphl Ipyd IPOBEACHUA COBPEMEHHOMH anmapaTypbl
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HCHOJIb30BaHHUS
COBPEMEHHOMN
anraparypsl npu
MPOBEICHUH
Hay4YHBIX
HCCIEN0BaHUM

(TIK-2)

Hay4YHBIX I/ICCJ'Ie):[OBaHI/Iﬁ

MIpY MPOBEAEHUN HaYYHBIX
HUCCJIEIOBAHUM,
UICHTU(UKALINY U
W3y4YEHHUS CBOMCTB
BEILIECTB U MAaTEPUAJIOB,
MPaBUJIILHOT'O
MPOTOKOJIUPOBAHUSA
OITBITOB

Kpurepusmu ornieHuBaHUS SIBISIOTCS OaljIbl, KOTOPHIE BBICTABJISIOTCS MPENOgaBaTeIeM
3a BUJBI JESATEIBHOCTH (OILICHOYHBIE CpPENCTBA) IO WTOTaM H3YyYEHUS MOAYJeH (pa3ienoB
JTUCIUTITUHBI ), IEPEUYUCIICHHBIX B PEUTUHT -TIJIaHE TACIIUTUIAHBI

4.2. TunoBble KOHTPOJIbHBIE 3aaHUS WM HHbIE MATePHAJIbl, He00X0AUMBIe IS OLleHKH
3HAHU, YMEHHUIi, HABLIKOB M ONBITA /1eSITeIbHOCTH, XapPAKTEPU3YIOLIUX ITATbI
(popmMupoBaHus KOMIIETEHIIMII B IIpolecce 0CBOEHHUsI 00pa30BaTeIbHOM NPOrpaMMbl.
Metoanyeckne MaTepuaJibl, ONpee/siioue NpoueIypbl OLeHUBAHUA 3HAHMI, YMEHUI,
HABBIKOB M ONBITA /IeSITeIbHOCTH, XapPAKTePU3YIOIIUX 3Tanbl GOPpMUPOBAHUS

KOMIIeTeHI Ul
Orarnsl Pe3ynbTaTsl 00ydeHus’ dopmupyemasi KOMIETEHIHS (C OneHouHble
OCBOEHHU yKa3aHUuEeM KoJia) CpeacTBa
S
3HaHusA 3Hatb: Teopernyeckue ocHoBbl | OIIK-1 cnoco6HOCTBIO TecTp1,rpynmoBon
0a30BBIX XUMUYECKUX AUCLUUILINH | UCTIOJIb30BATh MOJTYUYE€HHBIE 3HAHUS omnpoc
TEOPETUYECKUX OCHOB
(byH1TaMEeHTaIbHBIX Pa3eioB
XUMUU [IPU PEIICHUN
poeCCHOHANIBHBIX 3a1a4
3HaTbCTaHAAPTHBIE METO/IbI OIIK-2 BirageHyueM HaBBIKAMU TecTbl,rpymnmnoBoit
MOJIy4eHus1, UACHTU(DUKALINY U IIPOBEACHMS XUMHYECKOTO omnpoc
HCCIE0BaHUs CBOMCTB BEILIECTB 3KCIIEPUMEHTA, OCHOBHBIMU
Y MaTepuaioB, IpaBuia CUHTETUYECKUMU U
00paboTKH U 0pOpMIICHUS AHAJTUTUICCKUMHU METOIaMHU
pe3ynbTaToB paboThl, HopMbI Th MOJIY4YECHUS U UCCIIEI0BAHMS
XUMHUYECKUX BEIIECTB U PEaKLIH
3HaATh: OCHOBHBIE METOIbI [IK- 1 CrocoOGHOCTBIO BRIMOMHATE | TecThl,rpynnoBoii
CUHTE3a U aHAJIM3a XUMUUYECKUX | CTaHJAPTHBIE OTIEPALIMH 110 ompoc
BEIIECTB, MPUHITUIA PaOOTHI IpeajaraeMblM METOIMKAM
CTaHJIAPTHBIX Ja00PATOPHBIX
3HaTh: CTAaHAAPTHHIE METO/IbI [1K- 2 Bnanenrem 0a30BbIMH TecTpl,rpynmnoBoin
IIPUMEHEHMSI COBPEMEHHOMN HaBBIKaMU HCIIOJIb30BaHM ompoc
anmnapaTypsl Ipy MPOBEACHUN COBPEMEHHO annaparypsl Ipu
Hay4YHBIX MCCIEI0BAHNM, MPOBEACHUMN HAYYHBIX
UACHTUGUKAIIMY U HCCIIeI0BaHUS UCCIeI0BaHUI
CBONCTB BEILIECTB U
MaTepHalloB,IpaBuiia 00paboTKU
1 ohopMIIeHUS PE3yIbTATOB
paboTs1, Hopmbl Th
YMeHus | YMeThb BBIIOJIHATH CTAHIAPTHBIE OIIK-1 cnocoGHOCTBIO TecTpl,rpynmoBon

2J_IO.]'DKHBI COOTBCTCTBOBATH KapTaM KOMIICT eHI.[PIfI.
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neictBus (knaccuduranus
BEIIECTB, COCTABIICHUE CXEM
MPOIIECCOB, CUCTEMAaTH3AIHS

JAHHBIX U T.I1.) C Y4ETOM
OCHOBHBIX MOHATHH 1 00IIKX
3aKOHOMEPHOCTEH,
(bopMynHpyeMBIX B paMKax
0a30BbIX XUMHUYECKUX
JMCUIUTUIAH

YMeTh: pematb TUIIOBbIE
ydeOHbBIC 33]]a91 110 OCHOBHBIM
(6a30BBIM) XUMUYECKUM
JMCIUTUTMHAM

HCII0JIb30BATh MMOJTYUCHHBIC 3HAHHUA
TEOPETUYECKHX OCHOB
(GyHIaMEHTATBHBIX pa3esioB
XUMHWHU IIPU PEIICHUU
npodeccnoHaNbHBIX 3a7a4

orpoc

TecTp1,rpymnmoBoun
o1poc

YMmeTs: IMPOBOAWUTD ITPOCTHIC
XUMHNYECKHUE OIIBITHI I1O
npeajaracMbIM METOJJUKaAM

OIIK-2 BianeHneM HaBLIKAMU
MPOBEJICHHUS] XUMUYECKOTO
SKCIIEPUMEHTA, OCHOBHBIMH
CUHTECTUYECKUMU U
AHATMTHYECKUMH METOJaMU
MOJTYYEHHUS U UCCIIETIOBAHUS
XUMHUYECKUX BEIIECTB U PEaKIUi

TecTp1,rpynmnoBoun
ompoc

yMeTBZ BBITTIOJIHATHE OCHOBHBIC
onepauHH BBITIOJIHACMBIC HpI/I
CHUHTEC3€C U aHAJIN3C XUMHNUYCCKUX
COEeIUHEHUN

T1K- 1 CrtocoOHOCTBIO BBHITIOJIHATE
CTaHJApTHHIE OTIEPAITHH 110
npeiaraeMbIM METOTUKAM

TecTp1,rpynmoBoin
ompoc

YMeTh: IpOBOAUTH XUMHUYECKUE
9KCIIEPUMEHTHI C
HCMOJIb30BAHUEM COBPEMEHHOM
anmnapaTtypsl

[1K- 2 BnamenneM 0a30BBIMU
HaBBIKAMH HCIHOIb30BaHUS
COBPEMEHHOU anmaparypbl Ipu
MIPOBEACHUH HAyIHBIX
HUCCIIEN0BAaHNN

TecTbl,rpynmnoBoit
ompoc

Bnanenu
s
(HABBIKH
/ OTIBIT
NesITeINb
HOCTH)

Brnazners: HaBblkamMu pabOTHI C
y4eOHOH JTUTEPATYpOH 10
OCHOBHBIM XUMHUYECKUM
JTUCLUILTHHAM

OIIK-1 criocoOHOCTBIO
UCII0JIb30BATh MOJYYCHHBIC 3HAHUS
TEOPETUYCCKUX OCHOB
(GyHIaMEHTAIbHBIX Pa3/IeioB
XHUMHH TPU PEIICHUN
npodeccHoHabHBIX 3a1a4

TecTbl,rpynmnoBoit
ompoc

Brnanets 6a30BbIMH HaBBIKAMU
POBEJICHUS XUMUYECKOTO
JKCIEPUMEHTa U 0POpPMIICHUS
€ro pe3yibTaToB

OIIK-2 BiageHyueM HaBBIKAMU
MIPOBEICHHS XUMHYECKOTO
AKCIIEPUMEHTA, OCHOBHBIMHU
CHUHTETHYECKHUMH U
AHAITUTUYECKUMH METOIaMU
MOJIy4EHUS U UCCIIEAOBAHUS
XUMHUYECKUX BEIIECTB U PEAKLIH

TecThl,rpynnoBoi
orpoc

Bnagers: HaBeIKaMu
BBITIOJIHCHUSA CTAHAAPTHBIX
onepaunﬁ o IpeajiaracMbIM
MCETOJHUKaM

TTIK- 1 CriocoOHOCTBIO BBIIOJIHATE
CTaHJapTHbIE OTIEPAIIH T10
peIaraeMbIM METOIMKaM

TecTpl,rpynmnoBon
onpoc

Brnaners 6a30BBIMU HaBBIKAMU
HCII0JIb30BAHUSI COBPEMEHHOM
anmaparypsl IpH MPOBEACHUU
HAy4YHBIX HCCIIeI0BAaHUHI

[1K- 2 BiagenreM 0a30BBIMHA
HaBBIKAMH HCIIOJIHL30BaHUS
COBPEMEHHOM ammnaparypsl Ipu
MPOBEJICHIH HAYYHBIX
HCCaeI0BaHUI

TecTpl,rpynmnoBon
o1poc
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4.3.Peiimunz-nian Oucyuniunbl

Kputepun o1ieHKH YCTHOIO OIIpPoca

- 0 6aiyIoB BBICTABIISIETCS CTYICHTY, €CIIM CTYJCHT HE MMEET IPEACTaBICHUs 00 00CyKIaeMoM
BOIIPOCE;

- 2 OaJTaBBICTABIISICTCS CTYJICHTY, €CIIM CTYJSHT UMeeT (pparMeHTapHbIe IPECTABICHUS 00

00CyX1aeMOM BOTIPOCE;
- 3 Oayia BBICTABIISIETCS CTYACHTY, €CIIM CTYJICHT UMEET HETIOJIHBIE TPEICTaBICHUS 00

00CyX1aeMOM BOTIPOCE;

- 4 Gaya BBICTABISIETCS CTYACHTY, €CIIH CTYJIEHT UMEET cpOopMUPOBaHHBIE, HO COJIEpIKaIINe

CYIIECTBEHHBIE MPOOEIBI MPEICTaBICHUs 00 00CYK1aeMOM BOIPOCE;

- 5 GaI0B BBICTABIIICTCS CTYACHTY, €CIIU CTYACHT UMeeT C(hOPMHUPOBAHHBIC CHCTEMATHICCKHEC
npeACcTaBiIeHUs: 00 00CYKIaeMOM BOTIPOCE.

Bonpocsl 11st ayiuTOpPHOI U J0MalIHeld padoThl
Bomnpocs! 11t yeTHOTrO onpoca

Tema Ne 1

Crnenmnduka mnpoTekaHws  OBICTPHIX  KUAKODA3HBIX  XUMHYECKHUX  peakiuil. HoBbie
3akoHOMepHOCTH. OOmme © OTIWYUTEIBHBIE OCOOCHHOCTH pPEXKHMa KBa3HHICATHLHOTO
BBITECHCHHsI B TYPOYJICHTHBIX MOTOKAaX MO CPABHEHHUIO C PEKMMaMHU HJICATLHOTO CMEIICHHS U
BBITECHCHHsI. YCIIOBHS (OPMUPOBAHHS pEXKUMa KBA3HHJICAILHOTO BBITECHCHHS B Cilydae
MPOTEKAaHUSI HU3KOMOJICKYJSPHBIX PEAKIUMA W TpPH CHHTE3e moJuMepoB. IIpenmmyrmiecTBa
MPOTEKaHUs OBICTPBIX XUMUUYECKUX PEaKIMi B PEKUME KBAa3MHJICATHLHOTO BBITCCHEHHS. [lyTm
pEeryJaupoBaHusl TEIUIOBOTO pEKHMa IPU MPOTEKAHUM OBICTPBIX XHMHYECKHX pEeaKIuil B
TpyOUaThIX TYpOYJIEHTHBIX ammapaTax. 1pyOuaTbie TypOyJEHTHBIE ammapaThl KaK HOBBIA THII
PEaKTOPOB XUMHUUYECKOM TEXHOJOTMU (HOBBIE 3aKOHOMEpPHOCTH pPaboTel). Moaudukauu
TpyOUaThIX TypOYIEHTHBIX allapaToB.

Tema Ne2

ABTOMOJICTIBHBIA PEXKHUM TEUEHUS >KUJKUX MOTOKOB IO OTHOIIEHHUIO K BSI3KOCTH B TPyOUaTHIX
TypOyJeHTHbIX ammaparax Juddy30p-KoH(PY30pHONH KOHCTPYKIHMH. XapaKTEpHbIE BpeMeHa
TypOyJIeHTHOTO, MHKPO- W ME30CMEIIeHHs B TpyOuaThlIX TYypOYJIEHTHBIX ammapaTax.
XapakTepucTUKU TypOYJIEHTHOTO CMEIIEHUST B TpyOuaThIX TYypOYJIEHTHBIX ammaparax B
aBTOMOJIEILHOM pexuMe. MaKpoCTpYKTypbl (DPOHTOB CMEIIEHHUS W pPEaKIHH B TPyOdyaThIX

TypOyJIEHTHBIX ammnaparax IWIMHAPUYECKOM KOHCTpyKuuu.  Pacuer nuaMerpa Kameib
aucriepcHoil  ¢as3pl B TpyOuaThix TYpOyJeHTHbIX —ammaparax Juddy30p-KoHPY30pHO
KOHCTpYKUMHU.  OCHOBHBIE TOHATHS MAaKpPOKMHETUKU. YCJIOBUS HEOOXOAMMOCTH YydeTa

MAaKpOKHHCTUYCCKHUX 3aKOHOB IIPHU NPOTCKAHWU XHUMHNYCCKUX peaKuHﬁ. HYTI/I PEryjinpoBaHue
TCIUIOBOI'O pCKuUMa IpU M[MPOTCKAHUHA 6BICTpLIX XUMHUYCCKUX peaKLII/Iﬁ B prﬁ‘laTHX
Typ6leeHTHLIX arraparax 3a C4HET BHCIIHETO TCIIJIOChEMA.

TemalNe 3
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Chenatb BBIBOJ O JHMUTHPYIOUIEM MeXaHu3Me (MacmTad CMEIIeHHs) TOMOTCHHU3AlUU
pPEaKIMOHHOM CMECH €ClU JIMHEWHash CKOpOCTh JABWXEHHS moToka V=10 m/c, nmamerp
KoH(y30pHO# yacTu anmnaparta =100 MM, tuHamuueckas Bs3kocth u=1000 mlla-c, IOTHOCTH
p=865 xr/m°, yron packpeitus muddysopa y=45°. Paccumtarh 3HauyeHMs Kod(QuiMeHTa
TypOyneHTHOU MU y3uH, YISTbHOW KHHETUYCCKOW TYypOYJICHTHOCTH, MUCCHITAIINUA YICIbHON
KUHETHYECKOW PHEPTUU TypOYIEHTHOCTH €CJIM CKOPOCTh JBMKEHUS MOTOKA V=5 M/C, TuaMmerp
KoH(Y30pHO#H yacTh ammapaTa O,=50 MM, yron packpeitus auddysopa y=45°. Paccumtarh
KPUTHYECKUM pajnyCc, COOTBETCTBYIOLINI MEPEXoy OT pexuMa KBAa3UUJEAIbHOTO BBITECHEHUS
K (hakeIbHOMY pEXHMY IIPU NMPOTEKAHUU: a) HU3KOMOJIEKYIIPHOW PEeakluu BTOPOTO MOPSAKA C
KOHCTaHTOW ckopoctd 10 Jj/MONb-c, HaWMEHbIIass KOHIICHTPAIUS OJHOTO W3 pPEarcHTOB
cocraBmster 0,25 wmomb/m, kodddumuent TtypOymentHoi muddysmn D = 103m?c; 6)
MOIMMEPU3ALMH H300yTUIIEHa ¢ KOHCTAHTOM rOeIn aKTUBHEIX LeHTpoB Ky = 20 ¢,

Tema Ne 4

VYcnoBus (GopMUpPOBaHHS CTAIMOHAPHOTO W HECTAIMOHAPHOTO TEIJIOBOTO PEXUMa PabOTHI
XHUMHYECKOTO peakTopa (BEpXHsS M HWKHSS TOYKU CTAIMOHAPHOTO peknMma). PacmpeneneHue
BpEMCH HpC6BIBaHI/I$I B arnmnaparax XUMHAYECKOU TEXHOJIOTUH (I/I)leaJ'II)HOFO CMCUICHUA,
UJICaIbHOTO BBITECHEHMSI, TYpOYyJIEHTHBIH pEaKTop). KonnyecTBeHHBIE XapaKTEPUCTHKU
CTCIICHU OTKIIOHCHHA CTPYKTYpPbl IIOTOKOB B alIaparax XUMHYECKON TEXHOJIOTHU OT
NACAJIBHOTO CMCHICHHUA U HACAJIBHOTO BBITCCHCHUA. O01acT HUCHOJIB30BAHUA Tp}I6‘-IaTI)IX
TypOyJeHTHBIX ammnaparoB. VX mpeumyiiecTBa 1o CpaBHEHHIO C TPAJAWLUMOHHBIMU PEaKTOpPaMHU.
dopmupoBaHHuE MaKpOPEKUMOB MPHU MPOTEKAHUH OBICTPBIX XMMHUYECKHX PEaKIMil Ha mpumepe
MOJIMMEPHU3allii  M300yTHIICHA.  YCJIOBHS HApYIIEHUS aBTOMOJICIIBHOTO pEXHUMa TCUCHUS
BBICOKOBSI3KMX Cpell B TpyOdaThiX TypOyNeHTHBIX ammaparax auddy3op-koHy30pHOA
KOHCTPYKIIMH, METOJbl BOCCTAHOBJICHHUSI aBTOMOJEIBHOTO peknMma. DakelnbHBIA PEXUM MpU
MPOTEKAHUU OBICTPHIX XUMHUYECKUX PEaKIIUM.

Texkymmii KOHTpPOJIb TIPEACTaBISIET COOOH TMPOBEPKY YCBOCHHUS Y4eOHOTO
Marepuanga, peryaspHO  OCYHIECTBISIEMYIO Ha  MHpoTsHkeHHMH  cemectpa. OH
OCYILIECTBIISICTCSI  CUCTEeMAaTH4YeCKH, 4TO OOYyCIOBJIEHO TpeOOBAaHUEM IOCTOSHHOTO H
HEMpPephIBHOIO MOHUTOPUHIA KauyecTBa OOy4YeHHUs, a TaKKe HEOOXOAUMOCThIO OaJlJIbHO-
PEUTHHIOBOM OLIEHKU YycreBaeMocTH oOyuyatomierocs. Ilpu momoOGHOM KOHTpose
OCYILIECTBIISIETCSl TMPOBEpPKAa HE KOMIIETEHIIMM B 1IE€JIOM, a OTACJbHBIX €€ AJIEMEHTHI
(3HaHMs, YMEHUS, HABBIKH ).

PyOexHblii KOHTPOJIb OCYIIECTBIIAECTCA B KOHIIE 1-TO U 2-r0 MOnyinel, BbLAETISEMBIX B paMKax
OCBOEHMS JTUCUUILJIMHBL. OH 1[O03BOJIAET MPOBEPUTH OTACIIbHBIE KOMIETEHUUH WU
COBOKYITHOCTH B3aMOCBSI3aHHBIX KOMITETEHIIUH.

VYerupiii onpoc (YO) wumeer Oojbllloe 3HAueHHE B OLEHKE Ipolecca (HOpMUPOBAHUS
KOMIIETEHIMI B mpoliecce OocBOeHHUs ydeOHoM mucuuruinHbl. BocnurarensHas ¢ynknus YO
UMeeT psA  BaXHBIX aCHEKTOB: HPAaBCTBEHHbIM (4YecTHas clayda), JUCUUIUIMHUPYIOLINA
(cucremaruzanusi MaTepuana Mnpu OTBETE), NWAAKTUYECKUH (JIydlllee 3allOMHHAHHWE MaTepuana
IPU UHTEJUIEKTyalbHOM  KOHLEHTpPAlMH), SMOLMOHAIBHBIA (pajocTh OT  YCHEUIHOTO
NpOXOKJIeHUs cobecenoBanust) u Ap. OOyuaromas GpyHkuus YO COCTOUT B BBISIBICHHH JI€TaJIEH,
KOTOpBI€ M0 KAaKMUM-TO MPUYMHAM OKa3aJIHUCh HEJOCTATOYHO OCMBICJIEHHBIMU B XOJ€ Y4e€OHBIX
3aHATUI W NPU NOJATOTOBKE K 3au€Ty MM dKk3aMeHy. YO olsafaer Takke MOTHUBHpYHOIIEH
¢GyHKUIME: TpaBMIBHO OpraHU30BaHHBIE CcOOecelOBaHUE, KOJUIOKBHUYM, 3a4éT MOTYT
CTUMYJHMPOBATh YUEOHYIO IeSTEbHOCTh CTY/IEHTa, €ro yuacTHe B HaydHOU padore.

Bonpocs! 111 MOATOTOBKHU K Py0e;KHOMY KOHTPOJIIO:
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10.

11.

12.

13.

14.

Crnenuduka mnpoTekaHUst OBICTPBIX JKUAKO(A3HBIX XUMHUYECKUX peakuuid. Hosble
3aKOHOMEPHOCTH.

O6H.[I/Ie W OTJIMYUTCIBHEIC OCOOCHHOCTHU pPeKHUMa KBa3WHUACAJIbHOI'O BBITCCHCHUA B
Typ6y.]IeHTHI)IX IMOTOKax 110 CPAaBHCHHUIO C PCKUMaAMHU UACAIIBHOTO CMCIICHHA U BBITCCHCHUA.

VYcnoBust (GopMHpOBaHHS PEKKMMa KBA3HHICATBHOTO BBITECHEHHS B CiIydae MPOTEKAHHS
HU3KOMOJIEKYJISIPHBIX pEaKkUMil M NpH CUHTE3€ nojuMepoB. IIpeummyinecTtBa mpoTekaHus
OBICTPBIX XMMHUECKUX PEAKLUN B PEKUME KBa3UU/I€ATbHOTO BHITECHEHHUS.

[lytu perynupoBaHus TEIUIOBOTO pEXHMa IPHU MPOTEKaHUU OBICTPBIX XMMHUYECKUX peaKlui
B TPYOUaThIX TYpOYJIEHTHBIX anmnapaTax.

TpyOuatbie TypOyneHTHbIE annaparhl KaK HOBBIM TUII pEaKTOPOB XMMHMUYECKON TEXHOJIOTUU
(HOBBIE 3aKOHOMEPHOCTH paboThl). Monupukanuu TpyouaTsiX TypOyJIE€HTHBIX alapaTosB.

ABTOMOJICTbHBIA PEXUM TEUYEHHS] JKUAKUX IIOTOKOB IO OTHOIIEHHIO K BSI3KOCTH B
TpyOuaThIX TypOyJNEeHTHBIX annapartax U dy30p-KOHPY30pHOH KOHCTPYKIIMH.

XapakTepHble BpeMeHa TypOyJe€HTHOro, MHKpPO- U ME30CMELIEHHs B TpyOdaThixX
TypOYJIEHTHBIX ammaparax. XapaKTepUCTHUKU TypOYJIEHTHOIO CMEIIEHUs B TpyOdaThIX
TypOYJIEHTHBIX annaparax B aBTOMOJEILHOM PEXUME.

MaxkpocTpyKTypbl (PpOHTOB CMEUICHUS U PEaKIMH B TPyOUaThIX TypOYJIEHTHBIX ammaparax
UMWIMHAPUYECKONW KOHCTPYKIUH.

Pacuer nmamerpa kamenb aucriepcHO (a3bl B TpyO4aThiX TYpOYJICHTHBIX armaparax
muhdy3op-koHDY30pHOI KOHCTPYKIIUH.

OCHOBHBIE TTOHATHSI MaKpOKHHECTUKH. VYcnosus H€O6XOI[I/IMOCTI/I ydu€Ta MAaKpOKHUHETUYCCKUX
3aKOHOB IIpHU NPOTEKAHNU XUMHUUYCCKUX peaKuHﬁ.

[lytu perynupoBaHue TEIUIOBOTO PEKKUMa MPU MPOTEKAHUU OBICTPBIX XUMUYECKUX PEaKLni
B TpyOUaThIX TypOYJIEHTHBIX anmaparax 3a CUeT BHEIIHETO TeIIoCheMa.

Cnenate BBIBOJ O JTUMUTHPYIOIIEM MEXaHH3ME (MacimTad CMEIIeHHs) TOMOTEHHU3aluu
pEaKIMOHHOM CMeCH ecClM JIMHEHas CKOPOCTh JBIKEHUs MoToka V=10 m/c, aumamerp
KoH(]y30pHO# wyactu ammapara O=100 MM, muHamuuyeckas Bs3kocTh W=1000 wmlla-c,
IJIOTHOCTL P=865 Kr/MS3, yroa packpsitus auddysopa y=45°,

PaccuuTarh 3HaueHus korpduuueHTta TypOyiaeHTHON auddy3uu, yaeapbHOH KMHETHYECKOM
TypOyJIE€HTHOCTH, TUCCHUIAIMH YAEIbHONW KHHETHMUYECKOW SHEpruM TypOYJIEHTHOCTH €CIU
CKOPOCTh JIBIDKCHUSI MOTOKa V=5 M/c, AuameTp KoHQy30pHOi vacTu ammapara =50 mm,
yron packpsitus quddysopa y=45°,

Paccuntarh  KpUTMYECKMH  paauyc, COOTBETCTBYIOIIMH  TIepexoay OT  pexuma
KBa3WUJCAILHOTO  BBITECHEHUS K  (aKeNbHOMY peXUMY TIpH  TMPOTCKaHUH: )
HU3KOMOJICKYJISIPHOM pEakluu BTOPOTO MOpsijiKa C KOHCTaHTOW ckopoctH 10 n/mMolb-c,
HauMEeHbIIasi KOHLIEHTpAIHs OJJHOTO U3 peareHToB cocraBisgeT 0,25 Moinb/a, Ko3(hPUIHEHT
Typ6ynentHoit mupdysun Dy = 10°m%/c; 6) momumepusanuy u300yTUIEHA C KOHCTAHTOM
ruGesy akTUBHBIX HeHTpoB Ky = 20 ¢,
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. YcnoBus (popMUpOBaHMS CTAITMOHAPHOTO M HECTALIMOHAPHOTO TEIUIOBOTO PEXHMa pabOThI
XMMHMUYECKOTO PEAKTOpa (BEPXHSS U HIDKHSSA TOUKU CTALlMOHAPHOTO PEXUMa).

Pacripenennenne BpemeH mpeObIBaHMS B anmapaTtaX XUMUYECKOW TEXHOJIOTHH (MIeaTbHOTO
CMEIIEHUs, UJCATHHOTO BBITECHEHHUS, TYPOYJIICHTHBIM PEAKTOP).

KonmnuaecrBennrie XapaKTCPUCTUKH CTCIICHU OTKIIOHCHHA CTPYKTYPhI IIOTOKOB B aIllaparax
XUMHYECKOM TEXHOJIOTHH OT nacaJlbHOIr0 CMCIICHHUA U UACAJIbHOI'O BBITCCHCHMA.

OO6nacTy UCHOJB30BaHUS TpyOuaThiX TypOyJIEHTHBIX ammaparoB. X mpeumymiectBa 1o
CPABHEHHUIO C TPAJULIMOHHBIMHU PEAKTOPAMH.

DopMHUpPOBAHUE MAKPOPEKUMOB MPHU NPOTEKAHHMH OBICTPBHIX XMMHMUYECKHUX pEaKIuil Ha
IpUMepe MOJUMEPU3ALMH N300yTUIICHA.

VYcrnoBus HapyllleHHs aBTOMO/JIEJIBHOTO peXuMa TEUEHMs BBICOKOBSI3KMX CpPeJl B TPyOUaThIX
TypOyJleHTHbIX annaparax 1udPy30p-KoHPY30pHONH KOHCTPYKIIUH, METOIbI BOCCTAHOBIICHUS
aBTOMO/IEJIBHOTO PEKUMA.

daxkenbHBIN PEKUM MPU MPOTEKAHUU OBICTPHIX XUMUUYECKUX PEAKIUH.

MGTO)II)I pel"y.]'II/IpOBaHI/ISI TCIIJIOBOT'O pe)KI/IMa HpI/I HpOTeKaHI/II/I 6BICTpBIX XUMHUYCCKUX
peaKIui.

Bnusinue paguyca peakTopa Ha XapakTep NpOoTeKaHusl ObICTPON MOJUMEPU3AINU U KAYECTBO
MOJIy4aeMBIX MPOIYKTOB.

Bo3mosxHBIe 0051aCTH WCIOJIB30BAaHUSA TYpOYJEHTHBIX PEAKTOPOB pa3zHOW Moau(UKaIinu.
OO06ocHylTE OTBET.

KpI/IBBIe OTKJIMKAa Ha BBOJ MHCPTHOI'O HHAWKATOpA B allriaparax XHUMHYSCKOHN TEXHOJIOTHH.

Cemapupyromuii  3pdext B TypOyneHTHBIX peakTopax auddy3op-koHpy30pHOU
KOHCTPYKIIUH.

CpaBuute TYpOyJNEHTHBIE peakTOphl MUIUHApUYeckod u  auddy3op-koHDY30pHOI
KOHCTPYKIUH.

Slueeynass u uddy3uoOHHBIE MOJAETH IMpPH pacdyeTax pPEeKUMOB pabdOThl PEAKTOPOB
XUMHYECKON TEXHOJIOTHUH.

BnusiHue BA3KOCTH Ha pexXHUM paboThl TPyOUaThIX TYpOYJIEHTHBIX aIapaToB.

Pacder gnuHBI 30HBI OXJAXKICHUS B Typ6y'J'ICHTHLIX PpCaKTOpax Nnpu NpOTCKaHUU 6BICTpBIX
XUMHUYCCKUX peaKHHﬁ.

3aBUCHMOCTD BLI60pa TUINIA U KOHCTPYKIUU PCAKTOpPa B 3aBUCHUMOCTH OT KHUHCTUUYCCKUX
nmapaMeTpOB MOJIMMEPHU3AIUOHHBIX ITPOLIECCOB (Ha npuMepe OJII/ITOMCpI/IBaI_[I/II/IHI/IHCpI/IHCHa).

. 3oHHas MOJCIIb BCACHUA 6BICTp01"0 XUMHYCCKOTO IIpoLecca.
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KommiekT TecToB (py0e:KHbII KOHTPOJIb)

Omnucanue tectupoBanusi: [I[poBoaUTCS TECTUPOBAHKE HA CTEIICHDb BIAJICHUS
MarepuanioM. B KaxXa0M 3alaHiu — OJIUH PABUIIBHBINA OTBET

Kpurepuu onenku (B 6aynax):
- 0 ©6ayyIOB BBICTABIISIETCS CTYIEHTY, €CIIH KOJIMUYECTBO MPABMIIbHBIX 0TBETOB 0 %0;
- 10 Garmta BeICTaBIISIETCS CTYJICHTY, €CJIM KOJIMYECTBO MPABHIBHBIX 0TBETOB 30 %);
- 15 GanmnoB BBICTABIISICTCS CTYACHTY €CJIM KOJMYECTBO MPABMIIBHBIX OTBETOB 40 %);
- 20 GayIOB BBICTABIISETCS CTYACHTY, €CIIM KOJIMYECTBO MPABUIBHBIX 0TBETOB 60 %0;
- 25 GaJuIoB BBICTABIISIETCS CTYACHTY, €CIIM KOJIMYECTBO MPaBUIIbHBIX 0TBETOB 80 - 100%;

UTto Takoe KBaUM30TPEMUYECKHUI pexXuM?

a) PexxuM ¢ oiMHaKoBOM TeMIEpaTypoil CTEHKU peakTopa

6) Pexxum, npu KOTOPOM CKOPOCTH TEIJIOBBIACIEHUS paBHA CKOPOCTH TEIJIOOTBOIA

B) Pexum, mpu KoTOpoM 3a cyYeT HMHTEHCHBHOTO IMPOJOJLHOTO TEepeMElIUBaHus Be
peakuoHHbIN 00BEM HaXOIUTCS MPU OJIMHAKOBOM TeMIieparype.

AnanbaTrdecKre mobeM TEMIIEPATYPhI TPSMO TPOIOPIIMOHATIEH:
a) Berxoay mpoaykra

0) TerumoeMKOCTH PeaKIMOHHON CMECH

B) [ImoOTHOCTH peakMOHHOM CMECH

Yro He sBIsIETCS] OJHOM 13 MOAM (UK TpyOUIaThIX TypOyJICHTHBIX aIapaToB:
a) Anmapar nuddy3op-koHPy30pHOI KOHCTPYKIIHH

0) Anmapar HWIMHAPUIECKOH KOHCTPYKIIUU

B) Amnmapar Tuna «rpyba B Tpyoe»

B cooTBeTcTBUU ¢ Kilaccu(UKauei peakTopoB XUMHUYECKOH TEXHOJIOTHH Pa3IndatoT:
a) PeaKkTop UACATHHOTO BBHITCCHEHHSI

0) peakTop UACaTLHOTO CMEIICHHUS

B) PEaKTOp HMJICAILHOTO Ipoliecca

Pexxum KBa3umuI€aIbHOTO BHITECHEHHSI B TypOYJICHTHBIX MOTOKaX (GOPMUPYETCS MPU YCIOBUU:
a) paAnyC peakTopa MEHbIIIE KPUTUYECKON BETUUHHBI

0) paauyc peakTopbl O0JIbIIE KPUTUYECKON BEINUHUHBI

B) paJInyC peakTopa paBeH KPUTHYECKON BEeIUYUHE.

BribepuTte 10XHOE yTBEpIKICHUE:
a) beicTpble XuMHuYeckue peakiuu npoTekarT B 1uddy3HOHHON 00nacTu
0) bricTpble XUMUYECKHE pEaKIuu JUMUTHUPYIOTCS TEIUIO-MaCCOEePEHOCOM

Ch

B) CKOpOCTB GBICTpBIX XUMHUYCCKUX pCaKI_II/Iﬁ OITMCBhIBACTCA TOJIBKO 3aKOHaMH (I)OpMaHBHOﬁ

KHMHCTHUKH.

Kpurepnii bonenmreiina 31o:
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a) Kpurepuii remioBoro noaoous
0) Kpurepuii XuMr4ecKkoro nooous
B) Kpurepuii runpomHaMuaeckoro noo0ous

Kpurepuii Peitnonsaca sro:

a) Kpurepuii rermioBoro noaoous

0) Kpurepuii XuMuueckoro moao0us

B) Kpurepuii ruspoamHaMU4ecKoro moaoous

VYkaxuTe BEpHOE /7151 OBICTPBIX XUMUYECKUX PEAKIIUIN YTBEPKICHHE:

a) Beixo npoayKTa pacTeT ¢ yBEIMUEHUEM CKOPOCTU JBUKEHHS pEareHTOB

0) BbIxo npoaykTa CHUYKAeTCsl C YBEIIMUYEHUEM CKOPOCTH JBUKEHUS pEareHTOB
B) BbIX0/ poIyKTa Ha 3aBUCHUT OT CKOPOCTH JABMKEHHUS PEarcHTOB

Haubomnpeit 3¢ ¢dpekTuBHOCTS TypOyJIE€HTHOTO NepeMEIINBaHUsI pEaKIIHOHHON CMeCcH
XapaKTepHU3yIOTCs TpyOUaThie anmnapaThbl:

a) C COOCHBIM BBOJIOM PEAareHTOB

0) C pamuaabHBIM BBOJOM PEareHTOB

B) C KOHMYECKHM paclIMpeHHEeM B HavyaJe anmnapara

B ABTOMO/JICJIBHOM PEKUME NBUKCHUA peaKHHOHHOﬁ CMECH 110 OTHOIILICHUIO K BA3KOCTU
XapaKTEePUCTUKH TYpOYJIEHTHOTO MepEeMEIINBAHMUS:

a) He 3aBHCAT OT BSI3KOCTH

0) 3aBHUCAT OT BSA3KOCTH

B) PaBHBI BsI3KOCTH

BriGepuTe HeCyIeCTBYIONNN TEPMUH:

a) Bpems TypOyneHTHOTO MepeMenTnBaHus
0) Bpems MukpocMmenieHus

B) Bpems HanocMmeneHust

TpyOuatslit TypOyJIEHTHBIN anmapar KOKyXoTpyO4aToi KOHCTPYKIIUU UCTIOTIb3YETCS JUIA:
a) CHkeHus aauadaTH4ecKoro pa3orpeBa B MecTax BBOJIa pPearcHTOB

6) CHIKeHUs TPOTSHKEHHOCTH 30HBI OXJIAXKICHUS

B) nTencudukanuu TypOyJaeHTHOTO MepeMeIIBaHus 0 BCeMY 00beMy peakTopa

TpyOuatslit TypOyneHnTHbIH annapat nuddy30p-KoHPY30pHON KOHCTPYKIIMH UCTIOIb3YeTCs JIS:
a) CHmkeHus aarnadaTH4ecKoro pa3orpeBa B MecTax BBOJIa pearcHTOB

0) CHIKeHUs TPOTSHKEHHOCTH 30HBI OXJIAXKICHUS

B) nTeHcudukanuu TypOyIeHTHOTO MepeMENINBaHuUs TI0 BCeMY 00beMy peakTopa

TpyOuaTsiii TypOyaeHTHBIH annapaT 30HHOW KOHCTPYKIMHU HCITIONb3YeTCs IS

a) CHMXeHHus a1nabaTH4YecKoro pa3orpeBa B MecTaX BBOJAa PEareHTOB

6) CHIKEHUs MPOTSHKEHHOCTH 30HbI OXJIaXKICHUS

B) MHTeHCcHpuKanuu TypOyIeHTHOTO MepeMEIINBaHus 110 BCEMY 00beMY peakTopa

CreneHp OTKIIOHEHMSI OT UJICAIU3UPOBAHHBIX MOJIENIEN CMEIIEHNS U BBITECHEHUS MOXKHO
OLICHUTH C UCIOJIb30BaHUEM:

a) Pacnpenenenus no BpeMeHam npeObIBaHUsI PEareHTOB B 30HE PEaKINU

0) Pacnipenenenus TemMeparypsl B 30HE peaKkLUU

B) Pacnipenenenust KOHIEHTpAIMM UCXOIHBIX PEareHTOB B peakTope
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Cenapupyromuii 3hdeKT mpu BBICOKUX CKOPOCTSIX JABWKCHHSI MHOTO(A3HOU peaKIMOHHOU
cMmecu (POpMHUPYETCsl B TPYOUaTHIX TypOYJIEHTHBIX PEaKTOpax:

a) Auddy3op-koHPY30pHOIT KOHCTPYKIUU

0) LlunmuHapruecKoil KOHCTPYKIUH

B) KoxxyxoTpy0O4aroii KOHCTpyKIUH

Temnepatypa B peakTope IpHu NPOTEKaHUH OBICTPOr0 XUMHUUYECKOTO MPOLIEcca B YCIOBUAX
BHYTPEHHETO TEIUIOChEMA:

a) PaBHa TeMriepaType xJjiajoareHra

0) PaBHa TemmnepaType KUNIEHUS KOMIOHEHTOB PEAKIIMOHHOW CMeCH

B) PaBHa TemnepaType UCXOIHOH peaKlIMOHHON CMECH.

5.YueOHO-MeTOANYECKOe U HH(POPMALIMOHHOE 00ecTeyeHue JUCIUIIMHBI

5.1. IlepeyeHb OCHOBHON M AONOJIHUTEIbHON y4eOHOM JIMTepaTypbl, HeO0OX0AMMOM A5
OCBOEHMS THCIHUIITHHBI

a) OcHoBHas JuTEpaTypa
1. 3akreimMA.}O. OOmas xuMuueckass TEXHOJIOTHs: BBEJACHHE B MOJICTUPOBAHUE XHUMHUKO-
TEXHOJIOTHYECKUX TIporeccoB ( DNEeKTpoHHBIM pecypc ): ydeO.mocobue/ 3akreimA.lO. —
M.:JIoroc, 2012 -304 c.
2. 3axapoB B.II. MakpokuHeTHKa OBICTPONPOTEKAIONIUX TpoIeccoB B Kuakon daze. Kypc
nexuuit. Yga: PULbamlV, 2008. — 56 ¢

0) 1OMOJIHUTEJIbHAS JIUTEepaTypa
3. 3axapos B.II.,bepimunA.A., MonakoBlO.b., JlebepaeeBP. 5. ®u3nko-xumMudecKre OCHOBBI
MPOTEKaHUs OBICTPBIX KUIKO(Da3HBIX TporeccoB. M.: Hayka. 2008. 348 c.
4. MinskerK.S., BerlinAL AL, ZakharovV.P.,ZaikovG.E. Fastliquid-
phaseprocessesinturbulentflows. BrillAc. Publ. VSP. Netherlands.2004.180p.
5. AitamreitnB.I. wap. OOumii Kypc mporeccoB U anmnapaTroB XUMHUYECKON TEXHOJIOTHH, B 2-
X kH. M.: Jloroc. 2003, 912 c.
6. MonakoBlO.b., bepnun An.An., 3axapoB B.IL.beicTpbie )kuakoda3zHbie XUMUUYECKHE
MIPOLIECCHI B TypOYIEHTHOM pekume. M3BecTust By30B. XUMUS U XUMUYECKasi TEXHOJOTHUS. -
2005. -T. 48. -Ne9. -C. 3-17.
7. MunraneesB.3., 3axapo B.Il., TaiiOynatoBll.A., MonakoBlO.b. O BiusHuun
TUAPOJIMHAMUYECKOTO BO3ACHCTBHSI Ha MHUKPOCTPYKTYPY COMOJIUMEpPOB OyTagueHa ¢
m3onpenoM // Jlokmaner AH. 2011. T. 440. Ne 4. C. 488—490.
8. 3axapor B.I1., Munckep K.C., llleBnsakoB®.b., bepimn An.An., Anekcansul.I'., PeiToB
B.JI., KonommneB A.A. HWureHcudukauus Ta30)KUIKOCTHBIX TIPOIIECCOB B TPyOUYaTHIX
TypOyneHTHbIX anmnapatax // XKypuan npuknagnoit xumun. 2004. T. 77. Ne 11. C. 1840-1843.

Ilepeyenb MeTOAMYECKHUX YKA3AHUM JJIs1 CAMOCTOAITEILHON PadOThI CTYICHTOB
1. Kypc nexmuit «MakpoKHHETHKa OBICTPONPOTEKAIONINX IMPOIECCOB B KUAKON (aze». Yha:
PULBamI'V, 2008. — 56 ¢
2. Meronuyeckue YyKa3aHHs TO BBITIOJHEHUIO J1a00OpaTOpHBIX paboT mo Kypcey «OOmas
XUMHYECKask TEXHOJIOTHS, 4.1»: «MaccooOMeHHbBIE MPOIIeCcChl: aOCOPOIUs
3. Meroauyeckue yka3aHus TO BBIOJHEHUIO J1a00paTOpHBIX paboT mo Kypey «OOrmmas
XUMUYECcKasl TEXHOJIOTUs»: «Bosia B xumuueckoi npomsbiiuieHHocTH» (2005 1.).
4. Metoanueckue ykazanusi 1o Kypcy «OOmiast xumudeckas TexHolorus»: «OCHOBHas 3aaaya
XUMUYeCKOH TexHomorum» (2005 1.)
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5. Meronnyeckue ykazaHus 1o Kypcy «OOmas xumuueckas TexHOJIOTHs»: «CbIppEé B
XuMu4eckon Texnosorum» (2006 r.)
6. Meroauueckue ykazaHus 1mo Kypcy «OOmias xumuueckasi TexHojorus, 4.1»: «TermnoBbie
npouecce» (2007 r.).
7. l'maponmHaMuKa peabHBIX KHUIKOCTEeW» (yaeOHO-MeToqruecKas pa3padoTka) VYoa:
PUO bawul'Vy. 2007.
8. Meroanyeckne ykazaHuss 1O Kypcy «OOmas XuMUYecKas TEXHOJOTHs, 9.1»:
«MaccooOMeHHbIe nponecchl: pektudukanus.» (2007 r.)
9. Meroanueckue ykazaHus 1mo Kypcy «OOmias Xxumudeckass TexHojorus, 4.1»: «TerioBeie
niporiecco» (2007 t.).
10. l'unpoanHaMuKa peasTbHBIX KUAKOCTEH» (yaeOHO-MeToqruecKas pa3padoTka) Va:
PUO bamul'Vy. 2007.
11. Hed1b. OcHOBEBI epBUUHOI HedTenepepaboTku (yueOHO-MeToAuYEeCKas pa3padoTKa)
Ya: PUllbamry, 2009

1.

5.2. [lepeuenb pecypcoB HH(OPMANUOHHO-TEJIEKOMMYHUKANMOHHOM ceTu «HTEepHeT» U
nmporpamMmmHoOro 06ecneqemm, HCOﬁXO}II/IMI)IX AJId OCBOCHUSA IUCIHUITJIUHBI

5.2. [lepeuenb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKANMOHHOM ceTu «HTEepHeT» U
nmporpamMmmHoOro 06ecneqemm, HCOﬁXO}II/IMI)IX AJId OCBOCHUSA IUCIHUITJIUHBI

1. DnekTponHas oubmuoTeunas cucrema «bbaml Yy - https://elib.bashedu.ru/

2. DnexkTpoHHass OHOMMOTEYHAass CHUCTEMa «YHHUBEPCUTETCKas OWUONIMOTEKa OHIAWH» -
https://biblioclub.ru/

3. DiekTpoHHas OMOIHMOTEYHAs CHCTEeMa u3aTeabcTBa «Jlanpy - https://e.lanbook.com/

4. DnexTpoHHBIH Katanor bubmuorexku baml'V - http://www.bashlib.ru/catalogi/

5. VausepcanbHas bas3el manapix EastView (mocTym K 2JI€KTpOHHBIM HAaydHBIM JKypHajam) -
https://dlib.eastview.com/browse

6. Hayunas nsnextponHass Oubnmotexka - elibrary.ru  (mocTym K 3JEKTPOHHBIM Hay4HBIM
ypHaiam) - https://elibrary.ru/projects/subscription/rus_titles_open.asp

7. Windows 8 Russian. Windows Professional 8 Russian Upgrade. dorosop Ne 104 or
17.06.2013 r. JInnenzunbeccpouHbie

8. MicrosoftOfficeStandard 2013 Russian. Jlorosop Ne 114 or 12.11.2014 r. Jluuensuu
OeccpodHbIe

9. KasperskyEndpointSecurity ans Ousneca - Cranmaptabiii. JJoroBop Ne31806820398 ot
17.09.2018 r. Cpok aeiictBus aunen3uu 110 25.09.2019

10. Linux OpenSUSE 12.3 (x84_64) GNU General Public License
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6.MaTepna.m>H0-Texnnqecxaﬂ 6333, H606X0)II/IMaﬂ AJISL OCYHIECTBJICHUSA

06p330BaTeHBHOFO npouecca mo IMCHUIIJIMHE

HaumenoBanue
CHeUAJIbHBIX
NOMeEIeHNH 1

MOMeEIeHNH 1JIsl

OCHaIEHHOCTD CIIeNUAJBHBIX MOMELIeHHI 1
TOMeLIeHUH /ISl CAMOCTOSITeJIbHOI PadoThl

IlepeyeHb THIIEH3MOHHOT O MPOrPaMM
o0ecreuyeHus.
PexkBH3NTHI NOATBEPKAAIOIIETO JOKYM

CaMOCTOATEIbHOM
padoThI
1. yuyeOnasi ayauropus Aynutopus Ne 405 1. Windows 8 Russian. Windows Profes:
st npoBeaeHust | YueOHass MeOenb, y4eOHO-HArIAJHBIE IOCOOMS, 8 Russian Upgrade. oroBop Ne 1C

3aHATHI JICKIITMOHHOI'O
THIIA:

aymutopuss  Ne 405
(xumdak KOpITYC),
ayJIUTOpHs Ne 311
(xumdak KOpITYC),
ayaAuTOpUs Ne 310
(xumdak KOpITYC),
ayJIUTOPHUS Ne 305
(xumdak kopryc).

2. y4eOHas
ayauTopusi s
NpoOBeIeHUs
rPYNnoBbIX u
VHIUBHAYATBHBIX
KOHCYJIbTALMIi:
aymutopuss  Ne 405
(xumdak KOpITYC),
ayAuTOpUS Ne 311
(xumdak KOpITYC),
ayAuTOpUs Ne 310
(xumdak KOpITYC),
ayAUTOpUS Ne 305
(xumak KopITyc).

3. yueOHas
ayMTOpHs st
TEKYIIEro KOHTPOJISA M
NPOMEKYTOYHOH

aTTeCTALUU: ayTUTOPHS
Ne 405 (xumpax
KopIryc), ayauropus Ne
311 (xumdak Kopiyc),

aymaropus  Ne 310
(xumdak KOpITYC),
aymuropuss  Ne 305

(xumdak KopITyc).

4. moMeneHUus 115
€CaMOCTOSITeJILHOM
pa6oThI:
yuTadbHBIA 3am Ne 1
(TaBHBIHA KOpITYC),
YUTAIbHBIA 3am Ne 2
(busmar KopITyC-
y4e0HOE ), YU TATBHBIN
3a1 Ne 5
(TymMaHUTapHBII
KOPITYC), YU TaTbHBIH
3am Ne 6 (y4eOHBIH
KOPITYC), YATaTbHBIA

JIOCKa,HOYTOYK,MYJIbTHMETUA-TIPOEKTOP
MitsubishiXD3200U, »3kpaH ¢ 3JEKTPOIPUBOIOM
300*400cMmSpectraClassic.

Aynutopus Ne 311
YyeOHast MeOenb, yueOHO-HATTIAAHBIC TOCOOHS,
JI0CKa, HOYTOYK,mpoekropMitsubishiXD600U, skpan
¢ anekTponpuBoaoM Projecta 183*240cmMattewhite.

Aynutopus Ne 310
YyebHast MeOenb, YYeOHO-HATTIAAHBIC IOCOOHS,
JIOCKa, HOYTOYK,MYyJIbTUME/IHA-TIPOSKTOP
MitsubishiEW230ST, 9KpaH HACTEHHBIH
ClassicNorma 244*183.

Aynutopus Ne 305

VYyebHast MeOenb, yueOHO-HATTIAAHBIC IOCOOHS,
JIOCKa, HOYTOYK,MYyJIbTHMEIHA-TIPOCKTOD
MitsubishiEW230ST, 9KpaH HACTECHHBbIH

ClassicNorma 244*183.
YurtanabHbli 32 Ne 1
Hayunblii 1 yaeOHbIN (oHa, HayuHas nepuoauka, [1K
(MOHOOTIOK) - 3 IT., HEeorpaHU4YeHHBIH JocTyn K ObC
u BJI; KomM4ecTBO MOCAaOYHBIX MeCT — 76.
YutanbHbiii 3an N2
HayyHbI 1 yuebHbIn doHA, HayyHasa nepuoaunka, MK
(MOHOBNOK), NOAKAOUEHHDbIX K ceTU MHTepHeT, — 8
WT., HeorpaHwyeHHbln pgoctyn K 3b6C wn BA;
KO/IMYeCTBO Nocago4HbIX mecT — 50.
YurtaabHblii 3270 Ne 5
Hayunblii 1 yaeOHbIN (oHa, HayuHas nepuoauka, [1K
(MOHOOTIOK) - 3 mT, HEOTpaHWUIEHHBIN nocTyrm K DbC
1 BJI; KonM4ecTBO MocagovHbIX MecT — 27.
YurtajabHblii 3270 Ne 6
Hayunsrit 1 yueOHbIH (oHI, HaydHas nepuoanka, [TK
(MOHOOTIOK) - 6 mIT, HEOrpaHWIEHHBIN mocTym K DbC
u BJI; konmmgecTBo mocagounbix mect — 30.
YuranbHblii 3271 Ne 7
Hayunerit 1 yueOHbIH (oHI, HaydHas nepuoanka, [TK
(MOHOOTIOK) - 5 mT, HEOrpaHWIEHHBIN mocTym K DbC
u BJI; Konn4gecTBO mocagouHbIX MecT — 18.
JlaGopaTopus NellS.

AHanu3zatop BII2)KHOCTH BECOBOW, BECEHI
aHAUTHYECKHUC JBYX IaIia30HHbIE,
UBIICyberPowerPR1500ELCD,

UBIICyberPowerPR2200ELCDSL, HK-Dypoe

criektpomerp «IRAffinity-1S» ¢upmer Shimadzu B
KOMIUIEKTE C YIpPaBJSIONIeH CTaHOMEeH (KOMIbBIOTEp),
TEepMOAHAIUTHYECKUI KOMIUIEKC JUIl IPOBEACHUS
n3MepeHnii B pexuMme  auddepeHnnansHoR
CKaHUPYIOUIEH KaJIOPHMETPHH M TEpMOTPaBHUMETPHU
(muddepeHmanbHbii  CKAHUPYIOMNK  KaJOPUMETP

17.06.2013 r. JIunensuu OeccpodHbie

2. MicrosoftOfficeStandard 2013 Ru
Horosop Ne 114 ot 12.11.2014 1. Jlun
OeccpodHbIe
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3ai Ne 7
(TyMaHUTapHBIH
KOpITyC),J1abopaTopus
Ne 115 (xumdax
Kopmyc), jaboparopust
Ne 206  (xumoax
Kopmyc), naboparopus
Ne 208  (xumoax
KOpITYC).

5. momemenmne s
XpaHeHus u
NpopHIAKTHYECKOT0
00CIyKUBAHUS
yueOHoOro
o0opy1oBaHUA:
nabopatopuss  Ne 013
(xumdak xopryc).

monemn DSC214polyma u TepMorpaBUMETpHUYECKHUIA
aHammzatop mozaenn TG209F1Libra co BcTpoeHHBIM
®ypre-UK cnekrpomerpom Pergeus) B KOMIUIEKTE ¢
YIIpaBIISFOLIEH cTaHIuel (KOMITBIOTED).

JlaGopaTopus Ne 206
YueOHast MebOenb, y4eOHO-HAISITHBIC —ITOCOOWS,
MeTIaKa MarHUTHAs EcoStir (1.51,300-

200006/mun,utathopmanuam. 120mMm,0e3  Harpesa),
Menranka MarauTHas [19-6110 (mo 1y, ¢ momorp.
120C), memanka wmarnutHas [13-6110 (mo lm, c
nmogorp. 120C), memanka marautHas [13-6110 (mo
In, ¢ momorp. 120C), Memagka MarHuTHas C
nonorpeBom [13-6110M, wemanka MarHUTHas C
[IOJIOrPEBOM I[19-6110M, MHUKPOCKOII,
MHOTO(YHKIIMOHAIBHOE  ycTpoiictBo  KyoceraFS-
1030MFP,  moyroyk  HPPavilion,  mpoektop
BenQMP612C, nHoyroyk HP 6820sT2370 17 WXGA,
moHutop 19" Samsung 931BWSFVTFT, cucremHblit
ook IntelCore B xommuiekre, mamsate NransTS 4G,
cryn HWCO/uepn/ (6mir.), HOyrOyk ASUSK52JE
15.6"/IntelCorei3 370 M/DVD-
RW/CAM/WIiFi/Win7BASIC.
JladopaTopus Ne 208

VYueOHast wmeOenb, y4eOHO-HAIISAHBIE —MOCOOUS,
Ha0Op XMMHUYECKOH MOCYAbI, akBamucTHusiTop J19-
4M,220B, CII6, Becst HTR-220CEVIBRA220r,
koM. B coc: Mouut.23"ViewSonic. npom. Soc-
1155.3.3/5000/3m, xnaB. Genius, Mbimb Genius,
MOJYJIBHBI PEOMETP B KOMIUIEKTE: MOAYJIBHBII

peomerp HaakeMARSIII, MpOrpaMMHOE
obecrieueHue, cHcCTeMa TEPMOCTATUPOBAHUS JUIs
U3MEPUTEIILHBIX CHCTEM, CTaHJapTHas

BBICOKOTEMIIEPATypHasl H3MEpUTEIbHAs T'€OMETpHs,
CTaHJapTHas MaJOMHEPLUOHHAS  HM3MEPUTEIIbHAs

reoMeTpus, CTaHmapTHas MaJIOUHEPLHOHHAS
U3MEpHTENbHA, TOJIKa MeTaJTHYecKast
LIeIbHOCBPHAS, 1200x250x900MM,
konoonarpeBatens LOIPLH-250, CTON
maboparopubiii  mpuctennsii  1200*600%*900/1800,
cron  J1labopaTopHBIii 1200*600*720, CTON
n1abopaTopHbIi 1300*600(900)*720, CTON

ycuneHHbld st mipubopoB  1000*600%720, cro-
Molika JabopatopHas ¢ cymkoi 800*600%¥900/1500,
mKad BBITSDKHOW sabopatopHbrii 1200%720%2200,
mKkad I XpaHEHUS PEaKTHBOB M IOCYJBI
600*400*1800 , mratuB naboparopHslii byH3eHa,
LITaTUB nmabopaTOPHBINA byn3eHa, JKaII031
AJTFTOMHHHUEBBIE B-100 0,60*1,30, JKAITI03HU
amomuaueBsie b-100 0,68*1,35 (2 mT.), kamo3u
amromuHAeBBIe b-100 1,06%0,57, cryn "1U30"(2 miT.)
JlaGopaTopus Ne 013

Kommrekt mebenmu BHP, Becsr GR-120 (120r*0,1mr)
BHYTp. KanuOpoBKa, ¢ moBepkoi, nentpudyra OITH-
8, MHOTO( YHKIIMOHAIEHOE YCTPOICTBO
HPLaserJetM1536 DNFMFP  (CE538A)128mb,
JNIEKTPOIUIUTKA
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[punoxenne Ne 1

MHUHOBPHAYKUA
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIOJUDKETHOE OBPA30OBATEJIBHOE
YYPEX/JIEHUE BbICHIEI'O ObPA3OBAHNWA
«BAIIKUPCKHIM I'OCYJAPCTBEHHbBI YHUBEPCUTET»

COJIEP)KAHUE PABOYEHN ITPOI'PAMMBbBI

JucuuIInHEI KMHeTHKA M MAKPOKHHETHKA NMOJUMEPH3AIHOHHLIX NIPOIIECCOB

(opma oOyueHus -04HasI

Buja pa6orsl O0BLeM TUCHUIITNHEI
O6mas tpynoemkocts aucuurinbl (3ET / wacoB) 3/108
Y4eOHbBIX YacOB Ha KOHTAKTHYIO padOTy € IpernoiaBaTeieM: 30,2
JIEKIIHA 30
MTPAKTUICCKUX/ CEMHUHAPCKUX -
71a00PAaTOPHBIX -
KOHTPOJIb camocTosaTenbHol padotsl (KCP) -
OKP 0,2
VY4eOHBIX 4acOB Ha CaMOCTOSITEIBHYIO paboTy oOyuatomuxcs (CP)
BKJTFOYAs TOJATOTOBKY K 9K3aMEHY/3a4eTy 77,8
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/o

Tema u conepxanue

dopma U3y4eHHsS] MAaTEPUAIOB: JIEKLIUH,

MPAKTUYCCKUC 3aHATHA, CCMUHAPCKUC 3aHATHA,
1ab0opaTopHbIE pabOThI, CAMOCTOSITEIIbHAS paboTa

U TPYZIOEMKOCTb (B Yacax)

Bcero JIK [1P/CEM JIP

CP

OcHoOBHas 1
JOTIOTHUTEThHAS
JTUTEepaTypa,
peKoMeHyeMas
CTyJleHTaM (HoMepa
13 CITHCKA)

3ananus 1o
CaMOCTOSITEIbHOM paboTe
CTY/ICHTOB

dopma TeKyliero
KOHTPOJIS
yCIIEBaEMOCTHU
(KOJIJIOKBUYMBI,
KOHTPOJIbHBIE
paboTHl,
KOMIBIOTEPHBIE
TECTHI U T.I1.)

2

3 4 5 6

9

10

MaxkpokuHetuka.  Bpems
XMMHUYECKOH pEaKIud |
cmemenust, Juddysnonnas
W KUHETHYECKas o00JacTH
NPOTEKAaHU  XUMUYECKUX
PpeaxIui. [Tpumepst
OBICTPBIX  KHIKO(DA3HBIX
He(hTEXUMHUIECKHX
peaxIyi.

duddy3uss m maccomepeHoc
NIPY CUHTE3¢€ MOJIMMEPOB

YcrHBI onpoc

TpaaunuoHHbIE TOAXOABI K
anmnapaTypHOMY
oopmiteHHI0 OBICTPBIX
HeTeX UMHIECKUX
peakuuu.

1,2

ITpunHumIIEL CcO3JaHus
TEXHOJIOI'MYECKUX CXEM
CHHTE3a MOJIMMEPOB

YCcTHBIN orpoc

Knaccudukanms peaktopos
XUMHYECKOHM TEXHOJIOTHH.
Peakropa HJEAIBHOT O
BBITECHEHUSI U HIEabHOTO
CMEUICHUsL.

3,5

Tunossle peakTopa CHHTE3a
MOJINMEPOB

YcTHBIN orpoc

[Ipon3BOaUTENBHOCTD
peakropa. Pacuer
HEOOXOUMOr 0 o0beMa
peakTopa  CMEIIEHHI U
BeITecHeHHs1.  CpaBHeEHHe
peaxTopa H/I€aIEHOTO
BBITECHEHHS! W HICAIHHOTO
CMEUICHUSL.

Pacuer peakTopoB c
HCIIONB30BaHIEM (PpopMaTbHOM
KUHETHUKH.

VYcTHBIH ompoc

[Ipobaembr MIPOBEICHUS

B3anMocBsI3bp  KMHETHYSCKHX

YcTHBIN onpoc
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OBICTPBIX XUMHUYECKUX
peaKuuu.

MakpoKHHETHY €CKUN
MOJXO0J K H3Y4EHUIO
OBICTPBIX
HE(PTEXUMHYIECKUX
IIPOIIECCOB.

napamMeTpoB W MPOLECCOB
MaccorepeHoca.

3aKOHOMEPHOCTH
MPOTEKaHUs OBICTPBIX
He(TEXUMHYECKUX
peakiuii. CyliecTBOBaHUE
HECKOJIbKUX
MaKpOCKOIINYECKHX
PEKUMOB MPOTEKAHUS
OBICTPBIX XUMHUYECKHX
peaxIyi.

13

3acToliHbIe 30HBI B pEaKTOpax

YcrHBI onpoc

Cas3b TEOMETPHUYECKUX
pasMepoB  peakTopa ¢
KUHETUYECKUMU u
THAPOAMHAMUYECKUMHU
NapaMeTpaMH. Bnusinue
JINHEMHOU CKOpOCTH
JIBIDKCHUS]  IOTOKAa  Ha
MOJIEKYJISIpHBIE
XapaKTEPUCTUKH U BBIXOL

MPOAYKTOB.

10

1,24

['mapognHaMu4eckre peKuMBbl
JIBUOKEHUS JKUIKHUX CPEJL

YCTHBIN orpoc

TypOyneHtHoe cMmemieHne
OMHO(A3HON PEeaKINOHHOM
cMecd. BrmustHue cmocoba
BBOJAa pearcHToB. BnusHue
TeOMETPUH KaHaa.
ABTOMOZETBHBIA  PEXUM
TEUEHUS PEaKLOHHON
CMECH.

10

1,2

Bs13kocTh skuakocTen

VYcTHBIH ompoc

TypOyneHTHoEe cMmemeHue
IByXx(a3HON peaknnoHHOH
CMECH.

10

1,6

TepmoauHaMuKa TPaHULBI
pasnena das

VYcerHslli onpoc

10.

PerynupoBanue TEmIoBOro
peXrMa INpU MPOTEKAHUH

10

1,2

TemoBoit ekt peakim

VYcerHslli onpoc
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OBICTPBIX
HE(DTEXUMHICCKHX
peakimii B TypOYJCHTHBIX
MOTOKAX.

Yetsipe Moau(UKAIN 7,8 1,2,3 BHuyTpenHuii reriocsemM
11 TpyO4aThIX TypOYJIEHTHBIX v .
" | anmapaToB. Crenmduka CTHBIH OTpPOC
paboTEI.
Bcero yacos: 30 77,8
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[Tpunoxxenne Ne 2
PeliTHHI-IIJIaH TUCHUNIINHBI

KuHeTHMKA M MAKPOKHHETHKA MOJMMEPH3ALMOHHBIX IIPOIIECCOB

Hamnpasnenue noarorosku 04.03.01 Xumus

Buapl yueOHOIi 1esiTeIbHOCTH bann 3a Yucno Bbamner
CTYACHTOB KonKperHoe 3ajianuii 33 MuHUMaIBEHBIN MakcHuMalbHBIA
3aJlaHKe ceMecTp
Moayas 1
Texymuii KOHTPOIb
YcTHBIH orpoc 5 5 25
Py6esxHbIii KOHTPOJIL
YCTHBIH o1poc 10 1 10
Bcero 35
Monyas 2
Texymuii KOHTPOJIb
YcTHBIH orpoc 5 5 25
Py6esxHblii KOHTPOJIb
YcrHblit orpoc 10 1 10
Bcero 35

IoompuTenbHbIE AT

1. CtyneHueckas oquMnuaza 0 5
2. [Nyonukanus craTei 0 3
3. Yuacrue B koH(pepeHInu 0 2
Bcero 10

MocemaemocTs (6a/1J1bI BBIYUTAIOTCS U3 001IeH CyMMBbI HAGpaHHBIX 6aJ1710B)

1. TIlocemenue JeKIIMOHHBIX 3aHATHI 0 -6

2.

HTOroBbIii KOHTPOJIb

1. Dx3amen 0 30
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