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PaGouas mporpamma IUCHIUIUIMHBI YTBEPHKICHO HA 3aceqaHuy Kadeapbl BBICOKOMOICKYISIPHBIX
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JlonosHeHus U N3MEHEHMsl, BHECEHHbIE B pab04yI0 IPOrpaMMy AUCHUILUINHBI (OOHOBIICHbI
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o0ecrieyeHre, HEOOXO0AUMOE [l OCBOECHUS AUCLUIUIMHBl MPHUHATHI HAa 3aCEJaHUU Ha 3aCEAaHUU
kadeapet BMC u OXT npotokoi ot «29» mast 2018 r. Ne 10
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CnMcok JOKyMEHTOB M MaTepHAJIOB

1. IlepeyeHp TUIAHUPYEMBIX PE3YJIbTATOB OOYYEHHUS IO IUCLUUIUIMHE, COOTHECEHHBIX C
IUIAHUPYEMBIMH pe3yJIbTaTaMU OCBOEHUSI 00pa30BaTebHOM pOrpaMmbl

2. Llenb ¥ MECTO AMCHMILIUHBI B CTPYKType 00pa3oBaTebHOM MporpaMmbl

3. Conmepxanue paboueld mporpamMmbl (00BEM JAUCHUIUIMHBI, THIBI M BHABI YYCOHBIX
3aHATUH,  y4eOHO-METOAMYECKOe  O0ECleYeHHe  CaMOCTOATENbHOH  paboThI
00ydJaroumxcs)

4. ®OoHJI OLICHOYHBIX CPEJICTB MO TUCIUIUINHE
4.1. IlepeueHp KOMIIETEHIIUHA C yKa3aHWEM 3TanoB HMX (OPMHUPOBAHHSA B IIpoliecce
OCBOCHMA 0OOpa3oBaTeNbHONW TporpaMmbl. OmnucaHue TOKa3aTened u KpPUTEPHEB
OLICHUBAHMsI KOMIIETCHIIMN Ha PA3IMYHBIX dTanax uX (OPMHPOBAHUS, OTIMCAHHUE IIIKAI
OILICHUBAHHUS
4.2. TunoBble KOHTPOJIbHBIC 3aJaHMsl WM HHbIE MaTepUalibl, HEOOXOAMMBIE s
OLICHKHM 3HAHWUW, YMEHUI, HABBIKOB U OIBITA AESATEIbHOCTH, XapaKTEPU3YIOLIUX ATAIIbI
(dbopMHUpOBaHMST KOMIIETCHIIMM B IMPOIIECCE OCBOCHHUS 0OpPa30BATEIbHOW MPOTPAMMBEI.
MeTtoauueckre MaTepuaibl, OIpeAessionlie MPOoLEeayphl OLIGHWBAHUA 3HAHUH,
YMEHH, HaBBIKOB U OIbITA JIEATEIbHOCTH, XapaKTEPU3YIOLUX 3Tanbl GOPMHUPOBAHUS
KOMIIETEHLINI
4.3. Petimune-nian OucyuniuHvl (npu Heooxooumocmu)

5. YuebHO-MeToquuecKoe U HHPOPMALMOHHOE 00ecieyeHre AUCHUIUINHBI
5.1. IlepeyeHb OCHOBHOH M JOMOJHUTEIBHON Y4eOHOM JIUTepaTypbl, HEOOXOIUMOM /IS
OCBOEHUS AUCLUITIIUHBI
5.2. Ilepeuensb pecypcoB HHGOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTu «HTepHeT»
U IPOTrPaMMHOI0 o0ecredeH s, HEOOXOUMBIX Il OCBOCHHUS AUCLUIUINHBI

6. MarepuanbHO-TeXHUYECKas 6a3a, HeoOxoumast TUISL OCYILIECTBIICHUS

O6pa3OBaTeJ'IBHOI‘O npomnecca no JUCHUIIINHEC



1. IlepeuyeHb MIAHUPYEMBIX Pe3yabTATOB 00y4eHUsI N0 JUCIUITIUHE, COOTHECEHHBIX
CIUIAHUPYEMBIMHU Pe3yJIbTATAMM OCBOCHHSI 00pPa30BaTeIbLHOI NMPOrpaMMbl

(c opuenmayueii Ha Kapmovl KOMNeMeHYUuli)
B pe3ynbrare ocBoeHUs1 00pa30BaTEIbHOM MPOrPAMMBI 00 YUYAIOIIHIICS TOJKEH OBJIA/IETh
CIIEAYIOUIMMHU pe3yJbTaTaMu 00ydeHHs [0 JUCLIUIUINHE:

Pesynbratsl 00yuenus’

dopmupyemasi KomrereHuus (c
yKa3aHHEM KO0J1a)

M¢Cya
HUC

3Hanug

3HaTh: TEOPECTUUCCKHUE OCHOBBI 0a30BBIX
XHUMHWYCCKUX JUCIHHUITIINH

OIIK-1 cnocoOHOCTRIO UCIIOJIH30BATh
MOJTyYEHHBIC 3HAHUS TEOPETUICCKIX
OCHOB (DYHJIaMEHTAJIBHBIX Pa3/ICIIOB
XUMHH [IPH PEIICHUN
po(heCcCHOHATIBHBIX 3a1a4

3HaThCTaHIAPTHBIC METO/IbI TIOJTYYCHUS,
UACHTU(HUKAIIMKA U UCCIICIOBAHUS CBOWCTB
BEIIIECTB M MaTEPUAJIOB, ITPaBHJIA
00paboTKH 1 0(hOpMIICHHS PE3yIIbTATOB
pa6otbl, HOpMbI Th

OIIK-2 BnameHneM HaBBIKAMU
MIPOBEICHUS XUMHYECKOTO
AKCIIEPUMEHTA, OCHOBHBIMH
CUHTETHYECKUMHU U aHAJUTHYECKUMU
METOJaMH MOJTYYEHUS U
HCCIIEIOBAHNS XUMUYECKHX BEIIECTB
U peakiui

3HaTh: OCHOBHBIE METO/Ibl CUHTE3a U
aHaIM3a XMMUYECKUX BELICCTB, IIPUHLIUIIA
paboThI CcTaHIAPTHBIX JIAOOPATOPHBIX

[1K- 1 CrtocoOHOCTBHIO BBITIOJIHATH
CTaHJAPTHBIC OTIEPAIIMH 110
MpeasiaraeMbIM METOIUKAM

3HaTh: CTaHAAPTHBLIC METOAbI IPUMCHCHU
COBpPEMEHHOM armaparypbl Ipy IPOBEICHUH
HAay4YHBIX I/ICCJ'Ie)IOBaHI/If/'I, I/I)IGHTI/I(bI/IKaHI/II/I n
HCCJICTOBAHMSI CBOMCTB BEIIECTB U
MaTepHuayioB,lpaBuiia 00pabOTKH U

o opMIIeHUS PE3YABTATOB PAOOTHI, HOPMBI
Tb

[1K- 2 Biragenuem 0a30BBIMU
HaBBIKAMM MCITOJIb30BaHUS
COBPEMEHHOM amnmaparypsl IpH
NIPOBE/ICHUH HAyYHBIX UCCIICIOBAHUI

VYMmenusa

YMeTh BBITIOJTHATH CTAaHAAPTHBIE TEUCTBUS
(xmaccudukaIys BEmecTs, COCTaBICHUE
CXEM MPOLECCOB, CHCTEMATH3ALIMS JAHHBIX
Y T.I.) C y4€TOM OCHOBHBIX MOHSATUH U
001IIMX 3aKOHOMEPHOCTEH,
dbopMynupyeMbIX B paMKax 0a30BbIX
XUMHYECKUX TUCITUTLINH

VYMeTb: pemarh TUIOBbIE yueOHbIe 3a7auu
110 OCHOBHBIM (0a30BbIM) XUMUYECKUM
JUCLUILIMHAM

OIIK-1 crnocoOHOCTRIO UCIOJIH30BATh
MOJTy4YE€HHBIE 3HAHUS TEOPETUUECKIX
OCHOB (DYH/TAMEHTAIBHBIX Pa3JICIIOB
XUMHH TIPU PEIICHUN
npo¢eCCUOHABHBIX 3a]1a4

YMeTs: IMPOBOAUTD MPOCTBIC XUMHWYCCKUC
OIIBITHI IO MpE€aAjlara€MbIM METOAUKAM

OI1K-2 BnagenneM HaBLIKAMHU
MPOBEJICHHUS XUMUYECKOTO
AKCIEPUMEHTA, OCHOBHBIMU
CUHTECTUYCCKUMH M aHAIMTHYCCKUMU
METOJIaMH TIOJTYYEHHUS U
HCCIICIOBAHUS XUMHUYECKHUX BEIISCTB

1I[OJ'DKHLI COOTBETCTBOBATH KapTaM KOMHGTGHL{I/Iﬁ.



U peaKkuuii

VMeTh: BEIIOIHITE OCHOBHBIE orncpanmuu
BBITTIOJIHACMBIC ITPHU CUHTC3C U aHAJIN3C
XUMHUYCCKUX COC,Z[I/IHCHI/Iﬁ

[1K- 1 Cr1ocOOHOCTBIO BBIIIOIHATE
CTaHIIapTHBIC onepam/m I10
MpeayiaraeMbIM METOIUKAM

YMeTh: NPOBOIUTH XUMUYECKHE
SKCIIEPUMEHTBI C UCIIOJIb30BAaHUEM
COBpPEMEHHO armaparypbl

[1K- 2 BiagenueM 0a30BbIMU
HaBBIKAMH HCIIOJIHL30BAHUS
COBPEMEHHOM ammaparypsl pu
IPOBEJICHUH HAYYHBIX UCCIICTOBAHMIMA

Bnanenu
s
(HaBBIKH
/ OIBIT
JesiTellb
HOCTH)

Brnaners: HaBbIKaMu paboTHI € y4eOHOM
JUTEPATYPOM 0 OCHOBHBIM XUMUUYECKUM
JUCLHUIIIIMHAM

OIIK-1 criocoOHOCTRIO HUCIIOJIH30BATh
MOJTyYCHHBIC 3HAHUS TEOPETUICCKIX
OCHOB (DYHJIaMEHTAJIBHBIX Pa3/ICIIOB
XUMUH [IPU PEIICHAN
po(heCCHOHATILHBIX 3a1a4

Bnaners 6a30BbIMU HaBBIKAMH MPOBEICHUS
XUMHUYECKOT0 IKCTICPUMEHTA U
oopmieHus ero pe3yabTaToB

OIIK-2 B1ameHneM HaBBIKAMHU
MPOBEJICHUS] XUMUYECKOTO
AKCIEPUMEHTA, OCHOBHBIMU
CUHTETHYCCKUMHU ¥ aHAJTUTHYECCKUMH
METOJaMH MOJIYYEHHUS U
HCCIICIOBAaHNS XUMHUYECKHUX BEIICCTB
U peaKuuin

BJ'Ia,I[eTBZ HaBbIKaMH BBIIIOJIHCHUA
CTaHAAPTHBIX onepam/lﬁ 110 IpcajraracMbIM
MCTOAUKaAM

[1K- 1 Cr1ocOOHOCTBIO BBIIOIHATE
CTaHJAPTHBIC OTIEPALNH 110
MpeayiaraeMbIM METOIUKAM

Brnaners 6a30BbIMH HaBbIKAMU
MCIIOJIb30BaHUsl COBPEMEHHOM arnaparypbl
IIPY NTPOBEICHUH HAYYHBIX UCCIIEI0BAaHUN

TIK- 2 BiagenueM 0a30BbIMU
HaBBIKAMM HCIIOJIE30BAHUS
COBPEMEHHOM amnmapaTypbl pH
IPOBEJICHUH HAYYHBIX UCCIICTOBAHIIMA




2. Lleab u MeCTO AUCHHUIIMHBI B CTPYKTYpPe 00pa30BaTe/ibHOI NMPOrpaMMbl

Hucuumnuna "KuneTnka 1 MaKpOKMHETHKA MOJIMMEPHU3ALMOHHBIX MTPOLIECCOB" OTHOCUTCS K
BapUaTHUBHBIM JUCIUIUIMHAM MpodeccruoHansHoro (crnenuansHoro) mukiaa OOIL  Lensio
OCBOGHHUSI JUCIHUIUIMHBISBIAECTCS OCBOCHHUE pacueTaMH XHUMHUYECKUX PEaKTOPOB C YYETOM
KAHETHKH MPOTEKAIOMIEr0 XHWMHYECKOTO Ipolecca, CIEeHU(PHUKHA TMPOTEKAHUS OBICTPHIX
XUMHYECKHX PEaKIUil Mpu CHUHTE3€ MOJUMEPOB B TypOYJIEHTHBIX MOTOKaX, MHTEHCU(UKALUN
TEIUIO- U MacCONEepPeHoca B KUIKUX Cpelax, IPOCKTUPOBAHUS SHEPTo- U PECypcocoOeperaronux
TEXHOJIOTHI1 Ha OCHOBE MaJIOrabapUTHBIX TPYOUAThIX TYpOYJIEHTHBIX PEaKTOPOB.

Jlnisi OCBOCHMS TUCHMIUIMHBI HEOOXOIMMBI KOMIIETCHIIMH, COPMHUPOBAHHBIE B PaMKaxX
W3YYEHHUS CIEeIYIOMIMX AUCIUILINH:

b1.6.11 —pusnueckas xumus

b1.b.10 —oprannyeckass XuMus

b1.B.1.08 —xpucrtamioxumus

b1.B.1./1B.03.02 —x1muss MOHOMEPOB

Kpome TOro, mpu OCBOEHHH JaHHOH JWMCHHILITMHBI TPEOYIOTCS caMble BBHICOKHE 3HAHUS,
YMEHHsSI U HaBbIKH, TNPUOOPETEHHBIE B pE3yJIbTaTe€ OCBOCHHS BCEX MPEIIIECTBYIOIINX
JTUCHUIUIMH, OCOOCHHO TaKHX, KaK CTEPEOXUMHs, (U3UYECKas XUMHs, MaTeMaTHKa,
uHpopmaTuka, pusnka, 00IIasT XUMHS.

3.Conep:xxanne padoueii mporpamMMmbl (00beM JAUCUMIUIMHBI, THNBI W BHABI Yy4eOHBIX
3aHATHI, yueOHO-MeToANYecKoe o0ecnieyeHre CaMoOCTOSITeIbHOI padoThl 00y4YaOIINXCS)
Copepxanue paboueii mporpaMmsl npeactasieHo B [Ipunoxenun No 1.



4, @DoH/ O1LIEHOYHBIX CpeacTB MO TMCHUIIJINHE

4.1. [lepeyeHb KOMIIETEHIMI C YKA3aHUEM 3TAaNoOB UX ()OPMHPOBAHUSA B IpoLecce

OCBOCHUSHA 06pa30B3TeJ’[LHOﬁ nmporpamMmal. Onucanue nmokasareeii u KpUTEepUEB
OIlCHUBAaHUA KOMHBTEHHHﬁ Ha Ppa3s/IMYHBbIX 3Tanax ux (l)OpMHpOBaHI/IH, OIMMCaHHuE IIKAaJI
OICHUBAHUSA

Kona n popmympoBka KoMIeTeHIHA
OIIK-1 cnocoGHOCTh UCIOIB30BATh NOJIYYEHHBIE 3HAHHS TEOPETUYECKHX OCHOB
byHAaMEHTATBHBIX Pa3esoB XMMUHU IPU PEIIEHUH MPO(ecCHOHANBHBIX 3a/1a4

Yposen
b
OCBOCHHU
|
KOMIIeTe
HIUU

Iliianupye
Mble
pe3yJbTart
bl
o0yueHust
(moxazaren
n
JOCTHXKEHU
1 3aJIaHHOTO
YPOBHS
OCBOEHUS
KOMIIETEHII
1509)]

Kpurepun oueHuBaHusi pe3yJbTaTOB 00y4YeHHsI

He 3auer

3avuer

[TepBbiii
YpOBEHBb

3HAaTh:
TEeOpeTHYecC
KHE€ OCHOBBI
0a30BBIX
XUMHNYCCKHU
X
OUCIIUIIIINH

3aTpyaHseTcsl B ONpeieIeHuN
0a30BbIX MOHATHI U
(bopMyITUPOBKE OCHOBHBIX
3aKOHOB XMMHU

Hmeer 4eTKoe,
MpEJCTaBICHUE o CoAep)KaHUHU
OCHOBHBIX XUMHUYCCKUX KprOB nu
00X 3aKOHOMEPHOCTSIX XUMHUYECKUX
MPOLECCOB, M3y4aeMbIX B paMKax
OCHOBHBIX XUMHUUYECKHUX TUCIUILINH

OEJIOCTHOC

Bropoii
YPOBeHb

YMeTh:
BBIITOJIHATH
CTaHJapTHBI
€ JelCTBUA
(xkmaccudux
anys
BCIIECTB,
COCTaBJICHU
€ CXeM
MPOIIECCOB,
CHCTEMAaTHU3
anus
JIaHHBIX U
T.IL.) C
y4eTOM
OCHOBHBIX
MOHATUH U
00Immx
3aKOHOMEPH
oCTel,

Gopmymupy

VYMeer KinaccupuIpoBaTh
BEIIIECTBA, COCTABIIATh
CTPYKTYpHBIE U
IIPOCTPAHCTBEHHBIE (POPMYIIBI
OCHOBHBIX KJIaCCOB
OpraHUYECcKUX 1
HEOPraHMYECKNUX COECAVNHEHUN,
Ha3bIBaTh BEIIECTBA B
COOTBETCTBHH C
Homenknarypoit MIOITAK

YMeeT NporHo3upoBaTh pe3ynbTaThl
HECJIOKHBIX ITOCIIE0BATEILHOCTEH
XMMHUYECKHUX PeakIuii ¢ yueToM 00X
3aKOHOMEPHOCTEH TPOIIECCOB,
U3y4aeMbIX B PAMKaX OCHOBHBIX
XUMHYECKUX JUCIUTUINH




€MBIX B
paMKax
0a30BBIX
XUMHUYECKH
X
JUCIIUTIINH

YMers:
pemarb
TUTIOBBIC
y4uecOHbIC
3a/1a4u 1o
OCHOBHBIM
(6a30BbIM)
XUMUAYECKH
M
JTMCIUTUIAH
am

YMeer pemars TUIIOBBIE
3a1a4un U3 0a30BBIX KypCOB
XUMUH, HO JIOITyCKAEeT
OTJIEIbHBIE OLITUOKHI

YMmeer pemars 3a1a4d MOBBILLIEHHON
CJIOHOCTH M3 6a30BBIX KYPCOB XUMUU

Tperni
YPOBEHb

Bnaners:
HaBBIKAMH
paboThI C
yaeOHOM
JTUTEPATypO
i o
OCHOBHBIM
XUMHUYCCKU
M
JUCITUTLINH
am

Braneer HaBbIkamu rmoncka
yueOHOI JIUTEepaTyphl, B T.U., C
UCIIOJIb30BaHUEM
AIIEKTPOHHBIX PECYPCOB

Braneer HaBbIKaMU KPUTHYECKOTO
aHann3a yaeOHOH HH(pOpMAIIH 110
OCHOBHBIM pa3zieiaM XUMHH,
(hOpMYITUPOBKHY BHIBOJOB M Y4acTHS B
JICKYCCHUH I10 y4eOHBIM BOIIpOCaM




KOMIIETEHI WA

Kona n popmyanpoBka koMneTreHIIHA
OIIK-2 BriageHreM HaBbIKAMHU MIPOBEICHUSI XUMUYECKOTO SKCIIEPUMEHTA, OCHOBHBIMU

CUHTETUYECKUMH U AaHATMTUYECKUMH METOJIAMHU MOJYYSHUS U UCCIICIOBAHMS XUMUUECKUX
BEILIECTB U PEaKIUi

Ilnanupyemble Kputepun oneHnBanus pe3yJabTaTOB 00y4eHUs
pe3yJbTarThl
Yposennb o0y4eHHs
OCBOCHUS (mokazarenu
KOMIIETeH JIOCTHOKCHHUS He 3auer 3auver
1107071 3a/IaHHOTO YPOBHS
OCBOEHUS
KOMITCTCHITH )
3HaTh: CTaHAAPTHBIE | 3aTPYyIHSETCA B BRIOOpE | 3HA€T CTaHIAPTHBIE METOIbI
METO/Ibl IIOJIYYEeHHS], | METOJa MOJyYEHHUs, NOJyYeHUs!, UICHTU(UKALUN U
UIeHTU(UKAITUN U UICHTH(PUKAIIN | UCCIICIOBAHMS CBOICTB
UCCIIEI0BAHMS HCCIEA0BaHUS CBOMCTB | Pa3JIMUHBIX TPYII BEUIECTB U
ITepBbIii CBOIICTB BEILIECTB U YKa3aHHOTO BEIIECTBA, MATEPUAIIOB; IPAaBUJIAa TEXHUKHU
YPOBEHb MaTepuasoB,lpaBuia | He 3HAaeT TpeOoBaHMii K | Oe3omacHOCTH Tpu padoTe ¢
00paboTku u o OopMIICHHUIO HUMU, OCHOBHBIC TPEOOBAHHUS K
odopmiIeHUS pe3yabTaTOB o opMIIEHHUIO pe3ynbTaToOB
pe3yabTaToOB paboTHI, | IKCIIEPUMEHTA H HOPM JKCIIEPUMEHTA
HOpMBI Th Th
YMeTh: NpOBOAUTH He ymeer npoBoauts YMeeT BBIIOJIHATh
IIPOCTHIE MPOCThIE XUMUYECKUE JIEMOHCTPATUBHBIE OIBITHI 10
XUMHUYECKHE OMBITHl | OMBITHI IO XUMUU; OJHO- U
0 MpeIaraéMbIM MpeaJiaraeMbIM JBYXCTAIUUHBIA CUHTE3 110
METOIMKaM METOANKaAM MIpeIaraéMoi METOIUKE C
BBIXOJIOM II€JIEBOT0 MPOAYKTa
N COTJIACHO 3as1BJICHHOMY B
Bropoit .
ypoBenb METO/IMKe; POBOATH
KOMIUJIEKCHBIM aHAN3 U
UCCIIEI0BAHUE CBOWCTB
TOJTyYEHHBIX BEIIECTB U
MaTepuayoB. Y MeeT
0QOpMIIATH Pe3yabTaThI
SKCNHEPUMEHTa B COOTBETCTBUU
C 3asBJICHHBIMU TPEOOBAHUSIMHU
Brnanets 6a3oBeiMu | He Bnajgeer6a3oBeIMU Bnaneer HaBbIkamMu CHHTE3a,
HaBBIKAMH HaBBIKAMH MIPOBEJICHUS | HACHTH(PUKAIINHA U U3yUEHUS
Tperuii MIPOBEICHUS XUMHUYECKOTO CBOMCTB BEILIECTB U
XUMHYECKOTO IKCTIEPUMEHTA U MaTepHuasoB, MPaBUILHOTO
YPOBEHb

DKCIIEPUMEHTA U
odopMIIEHHUS €T
pe3ynbTaTOB

odopmIIeHUs ero
pe3yybTaToB

IPOTOKOJIMPOBAHUA OIILITOB




[TK-1Cr10cOOHOCTBIO BBIIIOIHSITE CTaHAAapPTHBIC OIICPAINH 110 IMpCAIaracMbIM

METOJUKaM
Oran [Inanupyembie Kputepuu onieHnBaHus pe3yabTaTOB 00yUEeHHUSI
(ypoBeHb) pe3yJIbTaThl
OCBOECHHUS oOy4deHus
KOMIIETeHIM | (TOKa3aTeau
u JIOCTUKEHUS
3ATAHHOTO Hesauer 3auer
YPOBHS
OCBOCHHUS
KOMITCTCHITHH )
[TepBrrit 3HaTb: ®dparmMeHTapHbIC IPEACTABICHUS O CdopmupoBaHHbIe
aTan OcHoOBHBIE MeToax paboThl B 1a00OpaTOpUH CHCTeMaTHYEeCKUE 3HAHUS
(YpoBEeHb) | MeTOmBI CHHTE3A 0 METOJax CHHTE3a U
U aHaNn3a aHaJM3a XUMUYICCKUX
XUMHYECKHX BEILIECTB, IPUHIUIIA
BEIIECTB, paboThI CTaHAAPTHBIX
MIPHUHIIKIIA J1a00PaTOPHBIX IPUOOPOB.
paboTHhI
CTaHAApPTHBIX
1ab0paTOPHBIX
npudOpoOB.
Bropoii YMers: @parMEeHTapHOE YMEHUE BBITOJIHATh Ycnemnoe u
aTan BBITIOJTHATD CTaH/IapTHBIE OIIepaIny 110 CHCTEeMaTHYECKOE YMEHHE
(ypoBeHb) OCHOBHbBIE MpeIaraéMbIM METOAUKAM BBIIOJIHATH CTAH/IAPTHBIE
orepanyu 71a00paTOpHBIE OTIEPALHH.
BBITIOJTHSIEMBIE
IIPU CUHTE3E U
aHaM3e
XUMHYECCKHUX
COEIMHEHHUI
Tperun Brnaners: ®parmeHTapHOE BlIaJICHUE HAaBBIKAMH | Y CIICIIHOE U
aTar HaBbIKAMHU paboThI HA CTAHAAPTHOM CHCTEeMaTHYECKOe
(YpOoBEeHb) | BHINOIHEHHS 000pyI0BaHUN BJIaJICHHE HaBBIKAMH
CTaH/IapTHBIX BBITIOJTHEHHS CTAaHJAPTHBIX

onepaunui 1mno
pearacMbplmMm
METOJUKAM

ornepauui 1mno
MpeajIaracMbIM METOAUKAM
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I1K-2 BnageHnemM HaBbIKAMU HCIIOJI30BAHUS COBPEMEHHOM anmapaTypsl IpU IPOBEIEHUN
HAy4YHBIX MCCIEIOBAHUN

Kputepuu onieHrBaHus pe3yabTaTOB 00yUEeHHUSI

Ortan [Inanupyemble
(ypoBeHb) pe3yJIbTaThl
OCBOCHUS 0o0y4eHus
KOMIIETeHIM | (TOKa3aTeau
u JIOCTHKEHHUS
3ATAHHOTO Hesauer 3a4er
YPOBHS
OCBOCHHUS
KOMITCTCHITHH )
[TepBriit 3HaTh: 3arpyaHseTcs B BRIOOpE MeTo1a 3HaeT CTaHapTHHIC
aran CTaH/IapTHEIE HNPUMEHEHUS] COBPEMEHHON METO/IbI TIPUMCHEHHSI
(ypoBeHb) METOJIBI anmnaparypsl Ipyu NPOBEICHUNU COBPEMEHHOM ammapaTypsl
MPUMEHECHUS HAYYHBIX HCCIICIOBAHUIA, MIPH TIPOBEJICHUN HAYYHBIX
COBpPEMEHHOM UACHTU(GHUKAIUH U UCCIICIOBAHUS HCCIICZIOBAHHH,
anmnaparypsl Ipu CBOICTB yKa3aHHOI'O BEIIECTBA, HE UACHTU(UKALIUU U
MPOBEICHUH 3HAET TPeOOBaHMI K 0OHOPMIICHHIO HCCIIC/IOBAHHS CBOWCTB
Hay4YHBIX pEe3yIbTATOB SKCIIEPUMEHTA U HOPM | PA3IIUYHBIX IPYIII BELICCTB
UCCIIEI0BAHUMN, Tb W MATEPUAJIOB; IIPaBUJIa
UACHTU(OUKAIAN TEXHHUKH 0€30TIaCHOCTH
Y UCCIICIOBAaHUS npu paboTe C HUMH,
CBOWCTB BEIECTB OCHOBHBIC TPEOOBAHHUS K
u 0(OPMIICHHUIO pe3yIbTaTOB
MaTepuaoB,lpaB IKCIIEPUMEHTA
nia 06paboTKH 1
odopmiteHus
pe3yIbTaTOB
paboThl, HOPMEI
Th
(TIK-2)
Bropoii Ymerts: VYMeeT NpoBOIUTE HEKOTOPEIE YMeeT BBINMOTHSTh
JTaIl IIPOBOJUTH XUMHUYCCKHUE DKCIICPUMEHTEI C JACMOHCTPATUBHBIC OIIBIThI
(ypoBeHb) XUMHUYECKHE HCITIOJIb30BaHUEM COBPEMEHHOM 110 XUMHH C
OKCIICPUMCHTEI C arnmnapaTypsl HCIIOJIB30BAHUEM
UCTIOJIb30BaHUEM COBPEMEHHOM anmapaTypsl;
COBpPEMEHHOM MPOBOJIUTH KOMITJICKCHBIH
anmnapaTypsl aHaJIN3 ¥ UCCIICI0BAHNE
CBOMCTB TTOJTy4E€HHBIX
(TIK-2) BEIIECTB M MaTEePHUAIIOB.
Ymeer ohpopMIIATH
pe3yJIbTaThl IKCIIEPUMEHTA
B COOTBETCTBUHU C
3asBIICHHBIMHU
TpeOOBaAHUIMU
TpeTI/Iﬁ Bnanets Brnaneer HEKOTOPHIMU HAaBBIKAMU Biageer 6a30BeIMUI
aTarl 0a30BBIMHU UCIIONIb30BaHUS COBPEMEHHOM HaBBIKAMU HCIIOJIb30BAHHS
(ypoBeHB) HAaBBIKAMU anmaparypsl Ipyu NPOBEIECHUNU COBPEMEHHOM ammaparypsl
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HCTIOJIb30BAHUS
COBpPEMEHHOM
anmapaTypsl pu
MPOBEICHUU
Hay4HbIX
HUCCIETOBAHUN

(TTIK-2)

HAay4YHBbIX HCCHeI[OBaHI/Iﬁ

P IPOBEIEHUH HAyUHBIX
HCCIICIOBaHUH,
uAeHTH(PUKALUH U
HA3Y4YEHUS CBOMCTB
BEILECTB U MaTEPUAJIOB,
MIPaBUIILHOTO
MIPOTOKOJIUPOBAHUS
OTIBITOB

Kputepusimu orieHuBaHUsI SBJISIOTCS Oalibl, KOTOpPbIE BBICTABISAIOTCS IperojaBaTesieM
3a BUJBI JIEATEILHOCTU (OLICHOYHBIE CPEJICTBA) IO HTOTaM H3Yy4YEeHHs MOayieil (pa3ienoB
JTUCIUIIIMHBEI ), IEPEYUCICHHBIX B PEUTHUHT-IIJIAaHE TUCIUTUIMHBI

4.2. TunoBbie KOHTPOJIbHbIE 32IaHUS UJIH HHbIe MaTePUAJIbI, HeOOX0AMMBbIE JIJIsl OLIEHKH
3HAHMi, yMEHUI1, HABBIKOB U ONBITA AeATeJIbHOCTH, XapPAKTePU3YIOIINX ITATbI
¢GopMupoBaHusi KOMIIETEHIMIA B Mpolecce OCBOCHUS 00pa30BaTeIbLHOI MPOrpaMMbl.
MeToanueckue MaTepualibl, onpeae/siiomme Npoueaypbl OlleHUBAHUA 3HAHUI, yMeHU,
HABBIKOB M ONBITA /IeSAITEILHOCTH, XaPAKTEPU3YIOLIHX ITANbI (POPMUPOBAHUS

KOMITeTEeH U
Orarsl PesynbTaThl 00yueHus? dopmupyemasi KomnereHuus (c OneHouHble
OCBOEHU yKa3aHHEM KO0J1a) CpeIcTBa
s
3HaHUs 3Hath: Teopernueckue ocHoBbl | OIIK-1 cnocoOHOCTBIO TecTbl,IpynnoBoi

0a30BBIX XUMHUYECKUX JUCHUITIINH

UCTIOJIb30BaTh MOyUYCHHBIE 3HAHUS
TEOPETHYECKUX OCHOB
(yHIaMEHTAIBHBIX Pa3/IesioB
XMMHUH TIPU PEIICHUN
npodeccnoHaNbHbIX 3a1a4

OIpoc

3HaTbCTaHAPTHBIE METO/IbI
MOJTy4YeHHU s, UIeHTHU(PUKALUU 1
WCCJIEI0BAHMS CBOMCTB BELIECTB
Y MaTepUaloB, IPaBUiIa
00paboTku u opopmiieHus
pe3yabTaToB paboTsl, HOpMbI Th

OIIK-2 BrameHneM HaBBIKAMH
MIPOBEICHUS XUMUYECKOTO
AKCIEPUMEHTA, OCHOBHBIMU
CUHTETUUYECKUMH U
AHAIMTUYESCKUMH METOJaMU
IIOJIyYEHHS U UCCIECAOBAHUS
XAMHUYECKHX BEHIECTB U PEaKIUid

TecTpl,rpynmnoBoun
onpoc

3HATh: OCHOBHBIE METOBI
CUHTE3a U aHAJIN3a XUMHYECKUX
BEILIECTB, MPUHLIUIA PaOOThI
CTaHJIaPTHBIX JJAOOPATOPHBIX

TIK- 1 CrtocOOHOCTBIO BBEIIOJIHATE
CTaH/IapTHBIC OIIEePAIIHH 110
npeiaraéMbiM METOIMKaM

TecTel,rpynmnoBon
oIpoc

3HaTh: CTaHAAPTHBIE METOIbI
IIPUMEHEHNS COBPEMEHHOMN
anmaparypsl Ipyu MPOBEACHUU
Hay4YHBIX HCCJIEOBaHU,
UJACHTU(DUKAIIMY U UCCIIEIOBAHUS
CBOMWCTB BEIECTB U
MaTepHaJIoB,lIpaBuiIa 00pabOTKH
u opopmiteHus pe3yIbTaTOB
pabotsl, Hopmbl Th

I1K- 2 BnagenneM 0a30BBIMU
HaBBIKAMH HCII0JIb30BaHHS
COBPEMEHHOM amnmaparypsl IIpu
MPOBEICHUU HAYYHBIX
HCCJIeIOBaHUM

TecTpl,rpynmnosou
oIpoc

2J:[O.]'DKHI:I COOTBETCTBOBATH KapTaM KOMHGTGHL{I/Iﬁ.
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YMeHus | YMeTb BBINOIHATH CTAaHAAPTHBIE OIIK-1 ctocoGHOCTBIO TecTpl,rpynmnoson
nevicTBus (knaccudukanus HCIIOJIb30BATh NOJy4YE€HHBIC 3HAHUS OIpoc
BEILECTB, COCTaBICHUE CXEM TEOPETUYECKUX OCHOB
IIPOLIECCOB, CUCTEMATU3aLUs (byHIaMEHTaJIbHBIX pa3/IesioB
JAHHBIX U T.II.) C YYETOM XUMUHU [IPU pELIEHUN
OCHOBHBIX IIOHATHH U 00IIMX npogeccuoHaIbHbBIX 3aa4
3aKOHOMEPHOCTEH,
(bopMyIMpyeMBIX B paMKax
0a30BBIX XUMUYECKUX
JUCLUILINH
YMerTb: pemaTh TUIIOBBIE TecTpl,rpynmnoBon
y4eOHbI€ 33/1a4i 10 OCHOBHBIM oIpoc
(6a30BBIM) XMMHYECKHM
JUCLUILINHAM
OIIK-2 BnageHneM HaBBIKAMHU TecTpl,rpynmnoBon
YMeTh: IpOBOAUTE IPOCTHIE IIPOBEJEHUS XUMHUYECKOTO oIpoc
XUMHUYECKHE OIBITHI I10 AKCIIEPUMEHTA, OCHOBHBIMU
IpearaéMbplM METOIUKaM CUHTETHUUYECKUMU U
aHAJIMTUYECKUMHU METOAAMHU
IIOJIyYEHUS U UCCIIE0BAaHUs
XMMHUYECKUX BEIIECTB U PEAKIMM
VYmets: BbInonHATh ocHOBHBIE | IIK- 1 CiocoGHOCThIO BBIOMHATG | TecTbl,rpynnoBoil
oIepaluy BbIIOJIHAEMbIE IIPU CTaHJapTHBIC ONEPALMHU 10 oIpoc
CHUHTE3€ U aHAJIU3€ XUMHUYECKUX | IIpejIaraéMbplM METOIUKaM
COCIMHEHUN
YMeTh: IpOBOANUTE XUMUYECKUE I1K- 2 BnagenuemM 6a30BbIMU TecTbl,TpynnoBoi
SKCIIEPUMEHTHI C HAaBBIKAMM MCIIOJIb30BaHUSA onpoc
MCIIOJIb30BAHUEM COBPEMEHHOMN COBPEMEHHOM anmnaparypsl Ipu
armaparypsl MIPOBEJICHUH HAYYHbIX
HCCIIEIOBaHUI
Bnanenu | Bnaners: HaBbIKaMu paboOTHI € OIIK-1 crioco6HOCThIO TecTp1,rpynmnoBoun
o y4eOHOI TuTepatypoii 1o MCIIOJIb30BAaTh TIOJyYEHHBIC 3HAHUS oIpoc
(HaBBIKM | OCHOBHBIM XMMHUYECKUM TEOPETHYECKUX OCHOB
/ OTBIT | IUCUUIIIUHAM (byHIaMEHTaJIbHBIX pa3/ieNioB
JiesITeNb XUMUH NIPU pELIeHUN
HOCTH) npogeccuoHaIbHbBIX 3a1a4

Biazers 60a30BbEIMU HaBBIKAMU
MPOBEJICHUS] XUMUYECKOTO
JKCIIEpUMEHTa U 0(pOpMIIEHUS
€ro pe3yibTaToB

OIIK-2 BrameHneM HaBBIKAMH
MIPOBEICHHUS XUMUYECKOTO
AKCIEPUMEHTA, OCHOBHBIMU
CUHTETUUYECKUMH U
AHAIMTUYECKUMH METOJaMHU
MOJIyYECHUS U UCCIIEIOBAHUS
XAMHWYECKHX BEIIECTB U PEaKIUid

TecTpl,rpynmnoBoun
onpoc

BJ'Ia,Z[CTBI HaBbIKaMH
BBITIOJTHCHUA CTaHAAPTHBIX
onepaunﬁ o npeajraracMbIM
METOJHUKaM

TIK- 1 CriocoOHOCTBIO BBIIOJIHATH
CTaH/IapTHBIC OIIePAIHH 110
npeagaraéMbIM METOIUKaM

TecTpl,rpynmnosoun
oIpoc

Biragers 0a30BBIMI HaBBIKAMH
UCIIOJIb30BaHUsI COBPEMEHHOM
anmaparypsl MPU MPOBEACHUH
HAYYHBIX HCCIEA0BaHUN

TIK- 2 BiiageHueM 0a30BBIMU
HaBBIKAMHU HCITOJIL30BaHUS
COBPEMEHHOM anmaparypsl IpH
MPOBEICHUU HAYYHBIX
HCCIeIOBaHUM

TecTpL,rpymnmnoBon
oIpoc
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4.3.Peiitmunz-nian OuCUUnIuHbl

- (0 6aJUIOB BBICTABIISICTCS CTYJICHTY, €CJIM CTY/ICHT HE UMEET IPEJICTABICHUS 00 00CyKIaeMOM
BOTIpOCE;

- 2 0aJUTaBBICTABIISIETCS CTYJCHTY, €CJIU CTY/ICHT HMEET ()parMeHTapHbIC IPEACTABICHUS 00

00CcyX1aeMOM BOIIPOCE;
- 3 GaJyu1a BBICTABJISICTCS CTY/ICHTY, €CJIIM CTYICHT UMEET HEIMOJIHbBIE MPEICTABICHUS 00

00CyX/1aeéMOM BOIIPOCE;

- 4 Gayi1a BBICTABIISIETCSL CTYACHTY, €CITU CTYJICHT UMeeT C(hOPMUPOBAHHBIE, HO COJIEPIKAIINE

CYIIECTBEHHBIE TIPOOEIBI MPEACTABICHUS 00 00CYKIaeMOM BOIIPOCE;

- 5 0aI0B BBICTABIISICTCS CTYACHTY, CCJIM CTYACHT UMCCT C(I)OpMHpOBaHHBIe CUCTCMATHNYCCKUC
IpeaACTaBJICHUA 00 O6CY)K,I[EI€MOM BOIIpOCC.

Bonpocsl 1J1 ayiuTOPHON M JoManIHel padoThl

Bomnpocs! 1J1s1 yCTHOTO onpoca

TemaNe 1

CnenaTe BBIBOA O JIMMUTHUPYIOIIEM MeEXaHU3Me (MacuiTad CMENIeHUs) TOMOTCHM3aIluu
PEaKIIMOHHOM CMeCH €eciaM JIMHEWHas CKOpOCTh JBWXeHHA moroka V=10 M/c, nuamerp
KOH(y30pHO# yactu ammnapaTta 0,=100 MM, quHamuyeckas Bsskocts u=1000 mlla-c, TUIOTHOCTH
p=865 xr/m°, yronm packpeitus muddysopa y=45°. PaccumTarh 3HauyeHMS Kod(duImeHTa
TypOyneHTHON Iudy3un, yaenbHOW KUHETUYECKOM TypOYJIEHTHOCTH, AMCCUIALMU YIeTbHOU
KMHETUYECKOW PHEPrUH TypOYJIEHTHOCTH €CIM CKOPOCTh JBMKEHUS MOTOKa V=5 m/c, quamerp
KoH(py30pHOi yacTu ammapata (=50 MM, yron packpeitus auddysopa y=45°. Paccuurats
KPUTHYECKHIA PaiyC, COOTBETCTBYIOMINN MEPEX0ay OT peKMMa KBa3WUACATHHOTO BBITECHEHUS
K (akeIbHOMY PEXUMY IPU MPOTEKAHUU: a) HU3KOMOJIEKYJISIPHOW peakluy BTOPOro Mopsijika ¢
KOHCTaHTOM ckopocTH 10 1/MOib-c, HaMMEHbIIas KOHLIEHTpAIMs OJHOIO M3 pearcHTOB
cocraBnser 0,25 wmonb/n, kodddumuent TypOynentHol mubdysmn D = 103m?/c; 6)
TMOMMMEPU3alMK H300yTHIIEHA ¢ KOHCTAHTOM rubeny akTUBHBIX IeHTPoB K = 20 ¢,

Tema Ne 2

VYcinoBus (HOpMUPOBAHUS CTAIIMOHAPHOTO M HECTAI[MOHAPHOTO TEIIOBOTO pPeKUMa PabOThI
XUMHUYECKOTO peakTopa (BEepXHsisi M HWXKHSISI TOYKM CTAllMOHAPHOTO pekuMma). PacmpeneneHue
BpEeMEH TIpeOBIBaHMS B anmapaTtaX XHWMHYECKOW TEXHOJOTHH (MICaTBbHOTO CMEIICHUS,
UJCANLHOTO BBITECHEHUS, TYpOYIEHTHBIM pPeakTop). KonnuecTBeHHBIE XapaKTEPUCTUKU
CTCTICHH OTKJIOHEHHUS CTPYKTYphl IIOTOKOB B allllaparax XWMHWYECKOW TEXHOJOTHH OT
U7CAFHOTO CMEUICHUS W HJCAIbHOrO BbITeCHEeHUs. (OO0nacTH HUCHONB30BaHUS TPyOUaTBIX
TypOyJCHTHBIX ammapaTtoB. X mpeumyIecTBa 1mo CpaBHEHUIO C TPATUITMOHHBIMH PEaKTOPAMH.
dopmMupoBaHrUE MaKpOPEKUMOB MPH MPOTEKAHUH OBICTPBIX XMMHUYECKUX PEaKIUi Ha TIpUMEpe
MoJIMMEpH3aii  M300yTHICHa.  YCJIOBHS HapYIICHHS aBTOMOJICILHOTO pEXHMa TECUCHHS
BBICOKOBSI3KUX Cpel B TpyOdaThiX TypOyneHTHhIX ammapaTax auddyzop-koHPpy30pHOU
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KOHCTPYKIMHU, METOAbl BOCCTAHOBJICHUSI aBTOMOJEJIBHOIO pexxuma. DakelbHbI pEeXuM IpU
MPOTEKAHUU OBICTPHIX XUMHUYECKUX PEAKIIUU.

Tema Ne 3

Cnenn¢puka TpoTeKaHHs OBICTPBIX  JKUAKO(QA3HBIX  XMMHYECKHX  peakuuii. Hosble
3aKOHOMEpHOCTH. OOmmMe © OTIUYUTEIBbHBIE OCOOCHHOCTH pEXHMa KBa3HHICAILHOTO
BBITECHEHHS B TYpOYJICHTHBIX IOTOKaX 10 CPABHEHHIO C PEKUMAMHU HICATFHOTO CMEUICHUS U
BBITECHCHUSA. YCIOBHS (OPMHUPOBAHUS PEXKHMa KBA3UHICAUILHOTO BBITECHEHUS B Cllydae
NPOTEKAaHUS HU3KOMOJIEKYSIPHBIX pEeaknuid W Opu CUHTe3e noiuMmepos. [Ipemmymectsa
NPOTEKaHUs OBICTPHIX XMMHYECKHX PEaKIHMidi B pPeXMME KBa3HHICAIbHOTO BhITeCHEeHUs. Ilytu
PErYIMpOBaHUS TEIUIOBOIO PEKUMa NPU TMPOTEKAHUH OBICTPHIX XHMHUYECKHX pEaKIui B
TpyOUaThIX TypOyJIEHTHBIX ammapaTtax. TpyOuaTsie TypOyJeHTHbIE anmapaThl Kak HOBBIA THII
pPEaKTOPOB XMMHYECKOHW TEXHOJIOTHH (HOBBIE 3aKOHOMEPHOCTH pPaboThl). Moandukanun
TpyOUaThIX TypOyJEHTHBIX anmaparos.

Tema Ne 4

ABTOMOJIENIbHBIN PEXUM TEUEHHsI )KUJIKUX MOTOKOB 110 OTHOLIEHHIO K BSI3KOCTH B TPyOYaThIX
TypOyJneHTHBIX amnmnapaTtax anh@dy30p-KoHQY30pHOH KOHCTPYKIMH. XapaKTepHBIE BpEMEHa
TypOyJIEHTHOTO, MMKpPO- U MeE30CMEUIeHHs B TpyOuaTblX TypOYJIEHTHBIX ammaparax.
XapakTepuCTUKN TYpOyJEHTHOTO CMEIICHUS B TPyOdaThIX TypOYJICHTHBIX ammaparax B
aBTOMOJICIBHOM DPEXUME. MaKpoCTpyKTypbl (POHTOB CMEIIEHUS U peaklUuu B TPyOdaThIX

TypOyJCHTHBIX ammaparax IIMHAPUYCCKOW KOHCTPYKIMU.  Pacuer pamamerpa Karelb
mucnepcHoil  (aspl B TpyOuaThix TYypOyJNeHTHBIX ammapaTax Auddy3op-KoHy30pHO
KOHCTPYKIIMK.  OCHOBHBIC TIOHSTHS MAaKPOKHHETHKH. YCIOBHS HEOOXOJMMOCTH yueTa

MaKpOKMHETUYECKUX 3aKOHOB IIPU NPOTCKAHUM XUMUYECKUX peakuui. Ilytu perymupoBanue
TEIUVIOBOTO pEXHMMAa TMpPH TPOTEKAHMU OBICTPBIX XHMHYECKHX peakiuid B TpyO4aThix
TypOyJIEHTHBIX anmapaTax 3a cYeT BHEIIHEro TeIjIoCheMa.

Texkymmuii KOHTpPOJb TpEACTaBIsE€T COOOM TPOBEPKY YCBOECHHUS Y4eOHOTro
MaTepuana, PpEeryjasipHO  OCYLIECTBISIEMYIHO Ha  MpoTshkeHuH  cemectpa. OH
OCYILECTBIISICTCSI  CUCTEMAaTHYECKH, YTO OOYCIIOBIIEHO TpeOOBaHMEM IOCTOSIHHOTO H
HENpPEepPhIBHOIO MOHUTOPUHIA KauyecTBa 00Y4YEeHMs], a TAK)Ke HEOOXOAUMOCTBIO OalsIbHO-
pPEUTHHIOBOM OLIGHKH YycmeBaeMocTH oOyuatomierocs. Ilpm mogoOGHOM KOHTpose
OCYILIECTBIISICTCA IMPOBEPKA HE KOMIIETEHIIMM B ILEJIOM, & OTACIBHBIX €€ DJIEMEHTHI
(3HaHUS, YMEHUsI, HABBIKN).

Py0OexxHbIi KOHTPOJIb OCYIIECTBIISIETCS B KOHIE 1-TO U 2-r0 MOJyJiel, BBIAENSEMBIX B paMKax
OCBOCHMS  JUCLUIIIUHBIL. OH 1no3BOJIAET MPOBEPUTH OTHENIBHBIE KOMIIETEHLUU WU
COBOKYITHOCTH B3aMMOCBSI3aHHBIX KOMIIETCHIUH.

VYerupiii ompoc (YO) wumeer Oosblioe 3HauY€HHE B OLEHKE Mporecca (opMUPOBaHUS
KOMIIETEHIIMI B Tpolecce OCBOCHMs y4yeOHOM aucuuiuinHbl. BocnurarenbHas ¢yHkius YO
UMEEeT psAI BaXHBIX AaCHEeKTOB: HPABCTBEHHBIN (UYecTHas cjaaya), JUCUUIUITMHUPYIOIINN
(cucTemaru3zanus MaTepualia MpH OTBETE), MUAAKTHUECKUI (JIyullee 3allOMHHAHHWE MaTepuana
IpU HHTEJUIEKTYaJIbHOM  KOHIIEHTpPAllMu), SMOIMOHAIBHBIA  (pPaJocTh OT  YCHEIIHOTO
npoxXoXkaeHus codecenoBanus) u p. O0yuaromas ¢pyHkuus YO COCTOUT B BBISIBJICHUU JAeTajei,
KOTOPBIC IO KAKUM-TO IMPUYHMHAM OKa3aJluCb HEAOCTATOYHO OCMBICJICHHBIMU B XOIC y‘—Ie6HI)IX
3aHATUN W NPH TOJATOTOBKE K 3aué€Ty WM dK3aMmeHy. YO o0iafaer Takke MOTHBHUPYIOLIEH
¢GyHKIMEH: TpaBHIBHO OpPraHM30BaHHBIE COOECENOBaHME, KOJUIOKBUYM, 3a4€T MOTYT
CTUMYJIUPOBATh YUE€OHYIO AEATEIbHOCTb CTY/ICHTA, €r0 Y4acTHe B HAy4YHO! pabore.

Bomnpocek! 111 NOATOTOBKM K Py0e:KHOMY KOHTPOJIIO:
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=

10.

11.

12.

13.

14.

15.

[TyTu perynupoBaHue TEIUIOBOTO PeKUMa MPU MPOTEKAHUU OBICTPHIX XMMUYECKUX PEaKLIUi
B TpyO4aThIX TYpOYJIEHTHBIX ammaparax 3a CUeT BHELIHErO TeIIOCheMa.

Cnenatp BBIBOJI O JUMUTHPYIOIIEM MexaHU3Me (MacimTad CMelIeHHs]) TOMOTEHH3aIuu
PCaKIIMOHHONH CMECH €CIIM JIMHEHHas CKOPOCTh JBIDKEHHUs MoToka V=10 wm/c, amamerp
KoH(y30pHo# wyactu ammapara 0,=100 MM, auHamudeckas Bs3kocth U=1000 wlla-c,
IIOTHOCTH P=865 Kr/M°, yron packpeitus auddysopa y=45°.

Paccuutate 3HaueHus kodddunmeHTa TypOyneHTHON muddy3uu, yneabHOH KHHETHUYECKON
TypOyJIECHTHOCTH, AWCCHUIIALNN YACTHHOW KWHETHYECKOW SHEPruu TYpOYJICHTHOCTH ECIH
CKOpOCTh JBHKEHHUS MOTOKa V=5 M/c, nuameTp KoH(y30pHOH uacTH ammapara =50 mm,
yron packpbitus quddyzopa y=45°,

Paccunrate  KpUTHYECKHMH  paguyc, COOTBETCTBYIOLIMH  IIEpEXOqy OT  pEKHMa
KBAa3UMJCAIBHOIO  BBITECHEHUS K  (aKeIbHOMY peXHMMY TP  [POTEKAaHUM: a)
HU3KOMOJIEKYJISIPHON peakIMy BTOPOro IMOpsJIKa ¢ KOHCTaHTOH ckopoctu 10 yi/mMoib-c,
HaMMEHbIIAass KOHIEHTPAHs OJHOTO M3 peareHToB cocTasisieT 0,25 Mob/1, KOAPPUIHEHT
Typ6ynenTHOi muddysun Dr = 10°m%/c; 6) monmuMepusanuu M300yTHIEHA ¢ KOHCTaHTOM
ru0enu akTUBHBIX 1IEHTPOB Kr = 20 ¢t

YcnoBus GOopMUPOBaHUS CTAIMOHAPHOTO M HECTAIMOHAPHOTO TETUIOBOTO PEXUMa pabOThI
XUMHYECKOTO PeakTopa (BEpXHsIsl U HUKHSIS TOYKU CTAlIHOHAPHOTO PEXKUMA).

Pacnipenienenrie BpeMeH mpeObIBaHUS B anmaparax XMMHUYECKON TEeXHOJOTHH (MAeaabHOTOo
CMEIICHUS, UACATHLHOTO BBITSCHCHHS, TYPOYJICHTHBINA PEaKkTop).

KomnuecrBenHnie XAPAKTCPUCTHUKU CTCIICHHU OTKIIOHCHUA CTPYKTYPHBI IIOTOKOB B arraparax
XUMHYECKON TE€XHOJIOTHUH OT NACAJIbHOIro CMCIICHUA U UACAJIbHOT'O BLITCCHCHUA.

OOnactu UCHONB30BaHUS TPyOUaTHIX TYpOYJIEHTHBIX ammaparoB. VX mpeumymiecTBa Io
CPaBHEHHUIO C TPAJIULIMOHHBIMU PEAKTOPAMHU.

dopMHUpPOBaHUE MAKPOPEKUMOB IPH MPOTEKAaHWU OBICTPBIX XUMHUYECKMX peakluid Ha
npruMepe NoJIUMepH3aluy N300y THIIeHA.

YcnoBus HapylIeHHUs aBTOMOJIEIBHOTO pPeXUMa TEUSHHS BBICOKOBSI3KHX Cpell B TPyOUaThIX
TypOyJIeHTHBIX anmnapatax quddy3op-KoH(Y30pHON KOHCTPYKIIMH, METObI BOCCTAHOBIICHUS
ABTOMOJIEJIBHOTO PEXUMa.

dakenbHBIN peXXUM IPU MPOTEKAHUHU OBICTPHIX XUMUYECKUX PEAKIHHA.

MeToapl peryiaupoBaHUsl TEIUIOBOTO PEKHUMa IMPU MPOTEKAHWU OBICTPHIX XUMHUYECKUX
peaKkui.

Bnusinue paguyca peakTopa Ha XapakTep MIpOTeKaHus: ObICTPON MOJUMEPU3AINU U KAYECTBO
IIOJIy4aeMBbIX IIPOTYKTOB.

BosmoxHBIe 001acTH UCHONB30BaHUS TYpPOYJIEHTHBIX PEaKTOPOB pa3HOM MOAUQUKAIUU.
OO06ocHylTe OTBET.

KpI/IBBIe OTKJIMKA Ha BBOA MHCPTHOI'O MHAWKATOPA B allIaparax XUMHYECKOM TEXHOJIOTHH.
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17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

. Cemapupyronmii  3pdekr B  TypOyJAeHTHBIX peakTopax  au(dy30p-KoH(PY30pHOI
KOHCTPYKIIUH.

CpaBuute TypOyJIEHTHBIE pEaKTOphl LUIUHApUYeckod u  auddy3op-KoH(DY30pHOI
KOHCTPYKIIUU.

Slueeunas u aAudQy3MOHHBIE MOJAETH TPU pacdyeTax pEKUMOB pabOThl PEAKTOPOB
XMUMHYECKON TEXHOJIOTHH.

Brnusinue BA3KOCTH Ha pexXUM pabOThl TPyOUaThIX TypOYICHTHBIX allaparos.

Pacyer nnuHBI 30HBI OXJAXKICHHUS B TYpOYJIEHTHBIX PEaKTOpax MpH MPOTEKaHUU OBICTPHIX
XUMHUYECKUX PEAKIUM.

3aBUCMMOCTH BBIOOpA THINA M KOHCTPYKLIMHM PEaKTOpa B 3aBUCHUMOCTU OT KHHETHYECKUX
apaMeTpOB MOJMMEPU3AIHOHHBIX MPOIECCOB (Ha PUMEPE OJMTOMEPU3AIIMUTTHIIEPUIICHA).

3oHHas MOJCJIb BEACHUA 6BICTpOFO XUMHYCCKOIO IIpoLecca.

Crneuuduka mnpoTekaHUs OBICTPBIX SKUAKO(PA3HBIX XHUMHUYECKHUX peakuuil. HoBbie
3aKOHOMEPHOCTH.

OO0mue W OTIUYUTEIbHBIE OCOOCHHOCTH pEeXHMMa KBa3HHJCATHPHOTO BBITCCHCHUS B
TypOYJICHTHBIX TOTOKAX IO CPABHEHHIO C PEKUMAMHU UJICATBHOTO CMEIICHUS ¥ BHITCCHEHHS.

Ycnosus Q)OpMHpOBaHI/IH peKXruMa KBA3UHUACAJIBHOI'O BBLITCCHCHHA B Cliydac IMPOTCKAHUA
HU3KOMOJICKYJIAPHBIX peaKHI/IfI U Ipu CHUHTE3C IMOJIHUMEPOB. HpCI/IMYHIGCTBa IPOTCKAHUSA

6LICTpBIX XUMHUYCCKHUX peaKuHﬁ B PCIKUMC KBA3UNACAIIbHOT'O BEITCCHCHUS.

[Tytu perynupoBaHMs TEIJIOBOIO peKMMa MPU MPOTEKAHUU OBICTPHIX XUMHUYECKUX PEaKIUii
B TpyOUaThIX TypOYJIEHTHBIX anmnaparax.

TpyOuaTbie TypOyJaeHTHbIE annapaThl KaK HOBBIM THUII pEaKTOPOB XMMHMUYECKON TEXHOJIOTUU
(HOBBIE 3aKOHOMEPHOCTHU paboThl). Moaudukamu Tpyo4aTeiX TypOYyIEHTHBIX anlaparos.

ABTOMOJICIIBHBI PEXUM TEUYEHMS JKUIKUX IIOTOKOB II0O OTHOLIEHHIO K BSI3KOCTH B
TpyOUaThIX TypOYIEHTHBIX amnmnaparax 1ud@y3op-KoHPy30pHOH KOHCTPYKIUH.

XapakTepHble BpeMeHa TYpOYJIEHTHOro, MHKpPO- U ME30CMEUIEHHs B TpyOdaThIxX
TypOyJIEHTHBIX ammapaTax. XapakTEepUCTHKH TYypOYJIEHTHOTO CMEIIeHUsT B TpyOdaThix

TypOyJEHTHBIX anmaparax B aBTOMOJAEIBLHOM PEXHUME.

MaxkpocTpyKTypbl (DPOHTOB CMEIICHHSI M PeaKlMM B TpyOuaThIX TypOYJIEHTHBIX ammapaTax
LUJIUHAPUYECKON KOHCTPYKIUU.

Pacuer amamerpa kamenb aucriepcHOM (a3pl B TPyOUaThIX TYpOYJIEHTHBIX allaparax
nuddy3op-kKoHDY30pHON KOHCTPYKIIHH.

KommuiekT TecToB (pyOeskHbIi KOHTPOJIb)
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Onucanue tectupoBanus: [IpoBoauTcs TecTUpOBaHUE HA CTENIEHD BIIAICHUS
MaTepuayoM. B kax10M 3a1aHuK — OAVH IIPABUIBHBINA OTBET

Kpurepuu ouenku (B 6annax):
- 0 6aJUI0B BBICTABIISAETCS CTYJCHTY, €CIIU KOJIMYECTBO MPaBMIbHBIX OTBETOB 0 %;
- 10 Gasna BBICTABISAETCS CTYACHTY, €CIIM KOJUYECTBO MPaBUIbHBIX 0TBETOB 30 %0;
- 15 GanoB BBICTABISETCS CTYACHTY €CIM KOJIMYECTBO MPAaBHIbHBIX OTBETOB 40 %;
- 20 6aJIsI0B BBICTABIISIETCSI CTYIEHTY, €CJIM KOJIMYECTBO MPABUIIBHBIX 0TBETOB 60 %0;
- 25 6aI0B BBICTABIISIETCS CTYJICHTY, €CIIM KOJUYECTBO MpaBMIbHBIX 0TBeTOB 80 - 100%);

Kpurepuit bonenmreiina a1o:

a) Kpurepuii TemioBoro moaoous

0) Kputepuii XuMu4uecKoro noaoous

B) Kpurepuii rugpoaiHaMU4ecKoro noao0us

Kpurepuii PeitHosnbica 310:

a) Kpurepuii TemnoBoro noaooust

0) Kputepuii XuMHu4ueckoro rmoaoous

B) Kpurepuii rugpoarHaMuyeckoro nogoous

VYkaxkute BepHOE J171s1 OBICTPBIX XMMHUYECKUX PEaKLUN yTBEPKIEHHUE!

a) Beixon mpoaykTa pacteT ¢ yBeIMUEHUEM CKOPOCTH JBMKEHHS peareHTOB

0) BbIxoj npoayKkTa CHUKaeTCsl C YBEJIMUEHUEM CKOPOCTH JIBUYKEHHS pEareHTOB
B) BbIxoa mpoaykTa Ha 3aBUCUT OT CKOPOCTH JBMKEHHS pEarecHTOB

Haubonbeit 3¢ ¢hekTUBHOCTh TYpOYIEHTHOTO MepeMEeNInBaHus PEaKIIMOHHON cMecH
XapaKTePU3YIOTCS TPyOUYaThIe anmmapaThl:

a) C COOCHBIM BBOJIOM PEareHTOB

0) C panuanbHBIM BBOJIOM PEareHTOB

B) C KOHMYECKHM pacIIMpeHHeM B HaJalle anmnapara

B aBTOMOI€THPHOM pEKUME IBIKEHUS PEAKIIMOHHOM CMeCH MO OTHOIIEHHIO K BA3KOCTU
XapaKTePUCTUKHU TYPOYIIEHTHOTO ITePEMEIIINBAHMUS

a) He 3aBucar ot Bsi3kocTH

0) 3aBUCAT OT BA3KOCTH

B) PaBHBI BsI3KOCTH

Bribepure HecymecTBYIOUINI TEPMUH:

a) Bpems TypOyJIeHTHOTO MepeMenTuBaHusI
6) Bpems MukpocmenieHus

B) Bpems HaHocmenieHus

TpyOuaThlii TypOyJIEHTHBIN anmapaT KOKyX0TpyOuaTol KOHCTPYKIIUU UCTIOIb3YETCS JUIS:
a) CHmXeHHs a1nabaTH4eckoro pa3orpeBa B MecTax BBOJA PEareHTOB

6) CHIKeHUS TPOTSKEHHOCTH 30HbBI OXJIAXKACHUS

B) MHTeHCcU(pUKanuu TypOyIEeHTHOTO EpEeMEIINBAaHU 110 BCEMY 00BEMY peakTopa

TpyOuatslii TypOyneHTHbIH annapaT 1uddy30p-KoH(Y30pHOH KOHCTPYKIIMH UCTIOIb3YeTCsl JUIS:
a) CHmkeHus agnabaTuyeckoro pa3orpeBa B MECTax BBOJIa PEareHTOB
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0) CHMKXEeHUS TPOTSHKEHHOCTH 30HBI OXJTKICHUS
B) MHTeHCU(pUKanuu TypOyICeHTHOTO NEpEMEIINBAaHU 110 BCEMY 00BEMY peakTopa

TpyOuatsiii TypOyJIeHTHBIH anmapaT 30HHOW KOHCTPYKIIUU HCIIOJIB3YETCs IS

a) CHMKeHHs a1uabaTHyecKoro pa3orpeBa B MecTax BBOJja peareHTOB

0) CHUXEeHUs TPOTSHKEHHOCTH 30HBI OXJIaKICHUS

B) MHTeHCcU(puKanuu TypOyIEeHTHOrO IEpeMEIINBaHus 110 BCEMY 00beMY peakTopa

CrerneHb OTKJIOHEHHS OT MCaTM3UPOBAHHBIX MOJIENICH CMEIICHNS ¥ BEITECHEHUSI MOYKHO
OLIGHUTH C MCIIOJIb30BAaHHEM:

a) Pacripenenenus mo BpeMeHaM peObIBaHUS PEareHTOB B 30HE PEaKIIUU

0) Pacnipenienenust TeMiiepatypbl B 30HE peakluu

B) Pactipenienennst KOHIIEHTPAIMK UCXOJHBIX PEareHTOB B PEaKTope

Cenapupytomuii 3pQeKT MpHu BEICOKUX CKOPOCTSX JBUKEHUS MHOI0()a3HONW PeaKkLIMOHHOM
cMmecH GpopMHUpyeTCs B TpyOUaThIX TypOYyJEHTHBIX pEaKTOpax:

a) Juddyzop-koH(Dy30pHOI KOHCTPYKIIMH

0) HunuHapuueckoi KOHCTPYKIUU

B) KoxxyxoTpyOuaToii KOHCTPYKIIUU

TemnepaTypa B peakTope MpHu MPOTeKaHUH ObICTPOr0 XUMHYECKOT0 MPOIecca B YCIOBUAX
BHYTPEHHETO TEIJIOCheMa:

a) PaBHa Temmeparype xyagoareHTa

0) PaBHa Temneparype KUIEHNUs KOMIIOHEHTOB PEAKIIMOHHOM cMecu

B) PaBHa TemmepaType UCXOIHOIN peaklInOHHON CMECH.

UYT0 Takoe KBauMU30TPEMUUYECKUN PEKUM?

a) Pexxum ¢ 0ITMHaKOBOM TeMITepaTypol CTEHKH peakTopa

0) Pexxum, mpu KOTOPOM CKOPOCTH TETIJIOBBIJENIEHUSI PaBHA CKOPOCTHU TETIOOTBOIA

B) Pexum, mpu KOTOpOM 3a CYET HWHTEHCHBHOTO TMPOJOJBHOTO TEpPEeMEIIMBAHUS
PEaKIMOHHBIN 00beM HaXOJUTCs IPU OJJUHAKOBOW TEMIEpaType.

Ananbarnyeckue NoJbeM TeMIEPATYPbI MPSMO MPOTNOPIIMOHAIEH:
a) Berxony mpoaykra

0) TermoeMKOCTH PeaKIMOHHON CMECH

B) [InoTHOCTH peakMOHHON cMecH

Uro He sBiIsieTcst OHON 13 MoAn(UKAIMil TPyOUaThIX TypOYJIEHTHBIX anlapaTos:
a) Anmapat 1uddy30p-KoHPY30pHOI KOHCTPYKIIUU

0) Anmapar UWIMHIPUYECKONH KOHCTPYKIIUU

B) Amnmapar Tumna «Tpyoa B Tpyoe»

B cooTBercTBUU ¢ KiaccudUKaliel peakTOpOB XUMUYECKOH TEXHOIOTUU Pa3IHyaloT:
a) peaKkTop UACAUTHBHOTO BHITECHEHHUSI

0) peakTop HIeaTbHOTO CMEIICHUS

B) pE€aKTOp MJeaIbHOTO Mpoliecca

BECh

Pexxum kBa3uuieanbHOTO BHITECHEHHS B Typ6y.HCHTHBIX IIOTOKax (pOpMI/IpyeTCH Ipu yCJIIOBUMU:

a) paguyc peakTopa MEHbIIEe KPUTUUECKON BETUINHBI
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0) paguyc peakTopbl 0OJIbIIIe KPUTUUECKON BETUINHBI
B) paJlyC peakTopa paBeH KPUTHUECKON BEIUUUHE.

BriGepute 105)KHOE yTBEPKICHHUE:

a) beicTphle XUMHUYECKHE peaKIiu MPOTEKAT B MU Hy3noHHON 00IacTu

0) beicTpble XUMHUYECKUE PEAKIMH JTUMUATHPYIOTCS TEII0-MACCONEPEHOCOM

B) CKOpOCTh OBICTPBIX XMMHYECKUX DPEAKIMA OMUCBHIBACTCS TOJIBKO 3aKOHAMH (OpMaTbHOMN
KUHETHKH.

5.Y4eOHO-MeTOAMYECKOE U HH(POPMALMOHHOE O0ecTedeHue JUCIIUIIMHBI

5.1. [lepeyeHb OCHOBHOM ¥ JONOJHUTEIbHON YUeOHOI JIUTEPATypPbl, HEOOXOAMMOM 1JIs
OCBOEHHUS THCHUILINHBI

a) OcHoBHAasA JMTEpPaTypa
1. 3akreiimMA.FO. OOmias xumuuyeckas TEXHOJOTHS: BBEIEHHE B MOJEIMPOBAHHE XUMHUKO-
TEXHOJIOTHYECKHX TIporieccoB ( DIEKTpOHHBIA pecypc ): ydeb.mocobme/ 3akreimA.}0. —
M.:Jloroc, 2012 -304 c.
2. 3axapo B.II. MakpokuHeTHKa OBICTPONPOTEKAIOUINX MHporeccoB B kuakoi (aze. Kypc
nexuuid. Y da: PULBamlVY, 2008. — 56 ¢

0) JOMOJIHUTe/IbHAS JIUTEpaTypa
3. 3axapos B.I1.,bepiua A.A., MonakoBlO.b., Jle6epaeerP. 5. ®u3nko-XUMUYECKHUE OCHOBBI
MpOTEKaHus OBICTPBIX KUAKO(a3HbIX MporeccoB. M.: Hayka. 2008. 348 c.
4, MinskerK.S., BerlinAl.Al, ZakharovV.P.,ZaikovG.E. Fastliquid-
phaseprocessesinturbulentflows. BrillAc. Publ. VSP. Netherlands.2004.180p.
5. AliHmteHB.I'. uap. O0umuii Kypc nNpoieccoB U anmnaparoB XMMHUUECKON TEXHOJIOTUH, B 2-
X kH. M.: Jloroc. 2003, 912 c.
6. MonaxoBlO.b., bepnua An.Aun., 3axapos B.I1.beicTpble xunkopazHbie XHMAYECKHE
MIPOILIECCHI B TYpOYICHTHOM pexume. M3BecTus By30B. XUMUS U XUMUYECKAsi TEXHOJIOTHS. -
2005. -T. 48. -Ne9. -C. 3-17.
7. MunraneesB.3., 3axapos B.Il., TaiioynatoBll.A., MonakoBlO.b. O BrnusHuM
TUAPOJUHAMUYECKOTO BO3JIEHCTBUSI HAa MHUKPOCTPYKTYPY COMOJMMEpOB OyTajueHa ¢
uzonpenoM // Jlokmanst AH. 2011. T. 440. Ne 4. C. 488-490.
8. 3axapos B.IL., Munckep K.C., lllensikoB®.b., bepiuu An.Aun., Anexcansal.I'., Perto
bJI., KonomneB A.A. HHTeHcubuKanus Tra30KUIKOCTHBIX TPOILECCOB B TPyOUYaThIX
TypOyneHTHBIX armapaTax // Kypran npuknagnoit xumun. 2004. T. 77. Ne 11. C. 1840-1843.

IlepeyeHb MeTOANYECKHUX YKAZAHUH I CAMOCTOSATEIbHOM padoThl CTY/ACHTOB
1.Kypc nexuuii «MaKpOKMHETHKA OBICTPONPOTEKAIOUINX IPOLIECCOB B KUAKOH (aze». Ya:
PULBbaml'V, 2008. — 56 ¢
2. Meronuyeckue yKa3aHHMsS IO BBIMOJIHEHHUIO JIAOOPAaTOPHBIX paboT mo kypey «OoOmas
XUMUYECKast TEXHOJIOTHS, 4. 1»: «MaccooOMEHHBIE TTPOIIECChI: a0COPOITHs
3. Meroanyeckre yka3aHHs 110 BBIIOJHEHUIO J1a0OPaTOPHBIX paboT mo Kypcy «O6mas
XUMHUYECKast TEXHOIOTH: «Boaa B xumuyeckoi mpomeinuieHHOCTH (2005 T.).

4. Metoauueckue ykasaHus 1o Kypcy «OOmas xuMudeckas TexXHoJorus»: «OCHOBHas 3ajada
XUMU4YecKor TexHosorum» (2005 T.)
5. Meroauueckue ykazaHusi 1o kypcy «OOmas xumuyeckas TexHouorus»: «CbIpb€ B
XUMU4YecKor TexHosorum» (2006 T.)
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6. Meroauyeckue ykazaHus 1o Kypcy «OOmas xumudeckas TexHojorus, 4.1»: «TemmoBbie
npoueccb» (2007 r.).
7. M'uapoarHamMuKa peanbHBIX KUAKOCTEH» (yaeOHO-MeTo1uuecKas pa3paboTka) VYa:
PUO baml'y. 2007.
8. Meroguueckne ykazaHus 10 Kypcy «OOmass XuMHYECKas TEXHOJIOTHs, Y.1»:
«MaccooOmeHHbIe TIporiecchl: pekTudukanus.» (2007 r.)
9. Meroanyeckue ykaszaHus 10 Kypcy «OOmas xumudeckass TexHosorus, 4.1»: «TermnoBbie
npoueccs» (2007 r.).
10. I'mapoauHaMuKa peabHbBIX KUIKOCTEH» (yaeOHO-MeToandecKas pa3paboTka) VYa:
PUO baml'y. 2007.
11. Hedtb. OcHoBBI nepBuuHON HedTenepepadboTku (yueOHO-MeToAnUecKas pa3paboTka)
Ya: PUllbamry, 2009

1.

5.2. Ilepeyennb pecypcoB HH(POPMALMOHHO-TEJICEKOMMYHUKAIIMOHHOM ceTH «AHTEepHET» N
NMPOrpaMMHOI0 ol0ecriedeHnsi, HeOOXOAUMBIX /1JIs1 OCBOEHHS TN CHUIIIHHbBI
1. DnekrponHas Oubmuoreunas cucrema «dbbaml 'V - https://elib.bashedu.ru/

2. DOmnexktpoHHas OuOIMOTEYHAss cHUCTEeMa «YHUBEPCUTETCKas OWONMOTEKa OHJAWH» -
https://biblioclub.ru/

3. DnekTpoHHas OMOIMOTEUHAs CHCTeMa u3aaTeabcTBa «Jlanby - https://e.lanbook.com/

4. DnexTpoHHbI Katanor bubnuorexku baml'y - http://www.bashlib.ru/catalogi/

5. YuuBepcanbHas ba3wl manHbix EastView (IocTyn K AJIGKTPOHHBIM HAyYHBIM JKypHallam) -
https://dlib.eastview.com/browse

6. Hayunas nsnektponnas Oubnmoreka - elibrary.ru  (mocTym K 3JIEKTPOHHBIM Hay4HBIM
x)ypHaiam) - https://elibrary.ru/projects/subscription/rus_titles open.asp

7. Windows 8 Russian. Windows Professional 8 Russian Upgrade. dorosop Ne 104 ot
17.06.2013 r. JIutien3unbeccpouHbie

8. MicrosoftOfficeStandard 2013 Russian. [oroBop Ne 114 ot 12.11.2014 r. Jluuensuu
OeccpoyHbie

9. KasperskyEndpointSecurity nns 6usneca - Crangaptaeid. Jloroop Ne31806820398 ot

17.09.2018 r. Cpoxk nerictBus nuueHsuu 1o 25.09.2019
10. Linux OpenSUSE 12.3 (x84_64) GNU General Public License

21


https://elib.bashedu.ru/
https://biblioclub.ru/
https://e.lanbook.com/
http://www.bashlib.ru/catalogi/
https://dlib.eastview.com/browse
https://elibrary.ru/projects/subscription/rus_titles_open.asp

6.MaTtepuajibHO-TeXHUYeCKasA 0a3a, HeOOXOAMMAas LISl OCYIEeCTBJICHUSA

06pa3OBaTeJ'IBHOFO nmpouecca mo TMCuuIJInHe

HaumenoBanme
crnenuaabHbIX
NOMEIeHUH U

NOMeleHUH )15l

OCHaIEeHHOCTDh CIeNHAJIbHBIX MOMEIEeHHH 1
noMelleHHii 1151 CAMOCTOSITeJILHOH PpadoThI

IlepeyeHb TULEH3UOHHOTO POTrPaMM
odecneueHms.
PexkBU3NTHI NOATBEPKIAAIONIETO JOKYV

CaMOCTOSITEJIbLHOM
padoThl
1. yuyeOnas ayauropus Aynuropusi Ne 405 1. Windows 8 Russian. Windows Profes
s npoBeneHus | YueOHas MeOenb, ydueOHo-HarnmsaHble mocoowms, | 8 Russian Upgrade. [lorosop Ne I(
3aHATHH JIEKIMOHHOIO | I0CKa,HOYTOYK,MyIbTUMeana-npoektop  Mitsubishi 17.06.2013 r. Jlurien3un 0eccpoyuHbie

THIIA:

aynutopust  Ne 405
(xumdak KOpIIyC),
ayIuTopus Ne 311
(xumdak KOpIIyC),
ayIuUTOpHUs Ne 310
(xumpax KOpIIyC),
ayIuTopus Ne 305
(xumax xopryc).

2. y4yeOHast
ayIuTopus st
NpoBeIeHUsI
rPyNnnoBbIX "
HHIHBUIYATBHBIX
KOHCYJIbTALMi:
aynutopust  Ne 405
(xumpax KOpIIyC),
ayIuTopus Ne 311
(xumpax KOpIIyC),
ayIuToOpus Ne 310
(xumpax KOpIIyC),
ayIUTOpUs Ne 305
(xumdak xopryc).

3. yuyeOHast
ayIuToOpus st
TeKYUIero KOHTPOJISI M
NPOMEKYTOYHOM
aTTeCTALMHU: ayIUTOPUS
Ne 405 (xumdax

Kopiryc), ayauropus No
311 (xumbak xopmyc),

aynutopust  Ne 310
(xumdak KOpITyC),
aynutopust  Ne 305

(xumdak xopryc).

4. noMeleHus 1Jis
CaMOCTOSITEJIbHOM
padoThI:
yuTabHbIl 3am Ne 1
(rnaBHBIN KOpIIYC),
YUTAIbHBIN 3a;m Ne 2
(dusmar KOpIyc-
y4eOHOE ), YU TATEHBIN
3al Ne 5
(TymaHUTapHBIH
KOPITyC),9UTaTIbHBII
3am Ne 6 (ydeOHbIHA
KOPITyC),9UTaTIbHBII
3aI Ne 7
(rymMaHUTapHBII

XD3200U, skpan c¢ anektpornpuBogoM 300*400cm
Spectra Classic.

Aynurtopus Ne 311
VYuebHass MeOenb, YUeOHO-HATIISAHBIC — TIOCOOUS,
nmocka, HoyTOyk,mpoektop Mitsubishi XD 600U,

9KpaH ¢ dMeKTponpuBoaoM Projecta 183*240cm Matte
white.

Aynuropus Ne 310
YueOHass Mebenb, y4eOHO-HATIIOHBIE —MOCOOWS,
JIOCKa, HOYTOYK,MyJbTUMenua-npoekrop Mitsubishi

EW230ST, oskpan HacrenHeli Classic Norma
244*183.

Aynurtopus Ne 305
VYuebHass MeOenb, yucOHO-HATILSIAHBIC —IOCOOHS,
JIOCKa, HOYTOYK,MyJbTUMenua-npoekrop Mitsubishi
EW230ST, okpan mnHactennslid Classic Norma
244*183.

Yuraabubii 320 Ne 1
Hayunerit  yueOHbIi GoHA, HaygHas nepuoanka, [TK
(MOHOOIIOK) - 3 IIT., HEOTpaHHMYCHHEIH JocTyM K ObC
n B/I; konnuecTBO mocasoYHbIX MecT — 76.
YuranbHblii 3an Ne2
HayuHbli 1 y4ebHbIi doHA, HayYHas nepuoamKa, MK
(MOHOBNOK), MOAKAOYEHHbIX K ceTu UHTepHeT, — 8
WT., HeorpaHuyeHHbln goctyn K I96C wn BA;
KONMYecTBO NocafouHbIx mecT — 50.
Yuranbublii 321 Ne 5
Hayunerit u yueOHbIi GoHA, HayuHas nepuoanka, [TK
(MOHOOIIOK) - 3 TIT, HEOTPaHWIECHHBIN nocTyrm K ObC
1 BJI; KOMHYeCTBO MOCAOYHBIX MECT — 27.
YuraabHblii 321 Ne 6
Hayunsrit u yue6HbIi dhoHz, HayuHas nepuoauka, [TK
(MOHOOIIOK) - 6 T, HEOTpaHWYEHHBIN nocTyn K ObC
u BJI; konmuecTBO mocamgounsix mect — 30.
YuraabHblii 321 Ne 7
Hayunslit u yaeOHbIi GoHI, HayuHas nepuoanka, [TK
(MOHOOJIOK) - 5 TIT, HEOTpaHUYCHHBIN nocTyn K ObC
n b/1; konnuecTBo mocanoyHbIX MecT — 18.

JlaGopaTopus NellS.
AHanuzatop BJIQXKHOCTH BECOBOM, BECHI
aHanmuTH4Yeckue nByxamanasonusle, MBIl Cyber
Power PRI5S00ELCD, WBIT Cyber Power
PR2200ELCDSL, HNK-Oypre CIIEKTPOMETP

«IRAffinity-1S» ¢upmsr Shimadzu B komrurexkTe ¢
YIPpaBJIOLIEH craHuuein (xoMIIBIOTED),
TEPMOAHATUTUIECKAN KOMIUIEKC IS TPOBEICHHUS
U3MepeHuit B pexume muddepeHnranbHON
CKaHMPYIOLEH KaJIOPUMETPHUH U TEPMOTPAaBUMETPHH
(muddepeHanbHbBIl  CKAHUPYIOIINH  KaJOPUMETP
mojgemn DSC214polyma u TepMorpaBUMeTpUUECKHUi

2. Microsoft Office Standard 2013 Ru
Jorosop Ne 114 ot 12.11.2014 r. Jlui
OeccpovHbIe
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KopIyc),j1aboparopus
Ne 115  (xumdaxk
KOpIyc), JabopaTopus
Ne 206  (xumdak
KOpIyc), JabopaTopusi
Ne 208  (xumdaxk
KOPITYC).

5. nomemnrenue IS
XpaHeHus "
NpopUIAKTHYIECKOT0
00CJIy)KUBAHMS
yueOHOro
o0opynoBaHus:
naboparopuss  Ne 013
(xumdak xoprmyc).

ananuzatop monenu TG209F1 Libra co BcTpoeHHBIM
®ypre-UK cnekrpomerpom Pergeus) B xomIuiekTe ¢
yIpaBIAoLel cTaHnyel (KOMIbIOTED).

JlaGopaTopust Ne 206
VYuebnast MeOenb, y4eOHO-HAIJISAHBIE IOCOOUS,
Melanka MarHUTHas EcoStir (1.51,300-

200006/mun,uTaThopma auam.120Mm,0e3 Harpesa),
Memanka MmarHutHas [19-6110 (mo lm, ¢ momorp.
120C), memramka marautHas I19-6110 (mo 1, ¢
momorp. 120C), memanka MarautHas [12-6110 (mo
ln, ¢ momorp. 120C), wmemanka MarHUTHas C
momorpeBoM [12-6110M, wMmemanka MarHuTHas C
TIOJOTPEBOM [12-6110M, MHKPOCKOTI,
MHOro(yHKIIMOHaNBHOE — ycTporictBo — KyoceraFS-
1030MFP,  woyroyk  HPPavilion,  mpoekTop
BenQMP612C, Hoyroyk HP 6820sT2370 17 WXGA,
Monurop 19" Samsung 931BWSFVTFT, cucremusiii
ook IntelCore B xommiekre, mamsate NransTS 4G,
ctyn WCO/uepr/ (6mT.), HOyTOyK ASUSKS52JE
15.6"/IntelCorei3 370 M/DVD-
RW/CAM/WIiFi/Win7BASIC.
JladopaTopus Ne 208

YuebHass MeOenb, Yy4eOHO-HATATHBIE ITOCOOWS,
Habop XMMHYECKOM mMocynbl, akBaaucTwLATop J0O-
4M,220B, CII6, Becei HTR-220CE VIBRA 220,
koM. B coc: Mounut.23"ViewSonic. mpom. Soc-
1155.3.3/5000/3m, xmaB. Genius, Mbimb Genius,
MOJYyJIbHBIE pEOMETpP B KOMIUIEKTE: MOIYJIbHBINA
peomerp Haake MARS III, mnporpammuoe
obecriedeHre, CHCTEMa TEPMOCTATUPOBAHUS IS
HM3MEPHUTEIBHBIX CHUCTEM, CTaHIapTHAS
BBICOKOTEMIIEpaTypHasT W3MEPUTENbHAs TEOMETpHs,
CTaHIAPTHAs MAaJIOWHCPIUOHHAS  W3MEpUTEIbHAs

TeOMETPHS, CTaHIapTHAsL MaJOUHEPIIHOHHAS
M3MEpHTEbHAS, MOJIKa MeTallInYecKas
LEIbHOCBPHas, 1200x250x900MmM,

KOJIOOHArpeBaTeIb LOIP LH-250, CTOJ
nabopatopublii  npuctenusii  1200*600%900/1800,
cronl  J1labopaTopHBbIi 1200*600*720, CTOJ
J1a00paTOPHBIH 1300*600(900)*720, CTOIN
ycuneHHBIH i1 mpubopoB  1000*600*720, croi-
Moiika nabopatopras ¢ cymkoit 800%600*900/1500,
mKad BBEITSDKHOW JaboparopHbIit 1200%720%2200,
mKadp Ui XpaHCHUS PEaKTHBOB M IMOCYHBI
600*400*1800 , mratuB naboparopHbIi byH3eHa,
mratuB  JabopartopHelii  ByH3eHa,  Kamo3u
ATFOMHUHHEBBIE B-100 0,60*1,30, JKATFO3U
amomunueBbie b-100 0,68*%1,35 (2 wir.), xanro3u
amromuaueBsie b-100 1,06%0,57, cryn "NU30"(2 mT.)
JladopaTopus Ne 013

Komruiexkt me6enu BHP, Becst GR-120 (120r*0,1mr)
BHYTp. KalMOpOBKa, ¢ moBepkoi, nentpudyra OITH-
8, MHOTO(YHKIIMOHAILHOE YCTPOWCTBO
HPLaserJetM1536 DNFMFP  (CE538A)128mb,
JJIEKTPOILINTKA
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[Tpunoxenue No 1

MHWHOBPHAVYKU
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE OBPA30OBATEJIBHOE
YYPEXJIEHUE BbBICHIEI'O OBPA3OBAHIA
«BAIIKMPCKUI TOCYJIAPCTBEHHBI YHUBEPCUTET»

COJEPXKAHUE PABOYEM ITPOI PAMMBI

JUCHUITIINHBI MakpoKHHEeTHYECKHE 0COOEHHOCTH IeTePOreHHbIX MPOoIeCCoB
noJImMepu3alumumu

(hopma 00ydeHust -ouHast

Bua pa6orsl O0BLeM TUCHHIITHHEI
O6mas tpynoeMkocts aucuuruinsbl (3ET / gyacos) 3/108
Y4eOHBIX YaCOB Ha KOHTAKTHYIO paboTy ¢ MPero1aBaTelieM: 30,2
JIEKLIUHA 30
MPAKTHYECKUX/ CEMUHAPCKUX -
71a00PaTOPHBIX -
KOHTPOJIb camocTosiTenbHOU padoTsl (KCP) -
OKP 0,2
VY4eOHbIX 4acOB Ha CAaMOCTOSTENbHYIO paboTy oOyuatommxcs (CP)
BKJTI0Yas MTOJITOTOBKY K DK3aMeHY/3a4eTy 77,8
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/o

Tema u conepxanue

dopma u3yueHHst MAaTCPUAIIOB: JICKIUH,
NPaKTUYCCKHUE 3aHATHI, CCMUHAPCKHUE 3aHSTHS,
nabopaTopHbie pabOThI, CAMOCTOSITENIbHAS paboTa
U TPYJAOEMKOCTH (B Yacax)

Bcero JIK [TP/CEM JIP CP

OcHoBHas "
JIOIIOJIHUTEIbHAS
JuTEpaTypa,
pEeKOMeH1yemMast
CTylleHTaM (Homepa
W3 CIIHMCKA)

3azanus o
CaMOCTOSITENIbHON paboTe
CTYIICHTOB

®opMa TeKyLero
KOHTPOJISI
yCIIeBaEMOCTH
(KOJITOKBUYMBI,
KOHTPOJIbHBIE
paboTHI,
KOMITBIOTEPHBIC
TECTHI U T.II.)

2

3 4 5 6 7

9

10

MakpokuHeTnka.  Bpewms
XUMHUYECKOH pEeakuud |
cvemenns, Auddysnonnas
U KUHEeTH4ecKas o00JacTu
NPOTEKaHUSI ~ XUMHYECKUX
peaKuui. ITpumepsnl
OBICTPBIX  JKHIKO(a3HBIX
He(pTeXUMUIECKUX
peaKuui.

Juddysus m MaccomepeHoc
NPY CHHTE3¢ MOJIUMEPOB

VYerHbI# onpoc

TpaauuOHHBIC MOIXOABI K
amnmapaTypHOMY

0 OpMIICHHIO
He(TEXUMHUIECKUX
peaKUui.

OBICTPBIX

1,2

[TprHUIMDBL
TEXHOJIOTHYECKHX
CUHTE3a MOJIUMEPOB

CO3J1aHusA
CXEM

VYeTHBI onpoc

Knaccudukanus peakTopos
XUMHYECKOH  TEXHOJIOTUU.
Peaxropa HUJCAILHOTO
BBITCCHCHHUSA W HJCAJIBHOI'O
CMCUICHMU.

3,5

Tunoseie peaKkTopa CHHTEC3a
MOJIMMEPOB

VYceTHsIl onpoc

IIpou3BOAUTENBHOCTD
peaxTopa. Pacuer
HE00X0AUMOro o0bemMa
peakTopa CMEIIEHHs U
BoITecHEHHs.  CpaBHeHUE
peakTopa HJeaIbHOTO
BBITECHEHHSI U HJI€ATbHOTO
CMEILIECHHUS.

Pacuer pEaKkTopoB c
HCTIONB30BaHUEM (hopManbHOM
KWHCTHUKMU.

VYeTHbli onpoc

[Tpobnemsl MIPOBEACHUS

B3auMoCBsA3bp  KHMHETHYECKUX

YcTHBIN onpoc
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OBICTPBIX XUMHAYECKUX
peakuui.
MaKpOKHHETHYECKHUit
NOAXOJ K  H3YYCHHIO
OBICTPBIX
He(DTEXUMHUICCKHX
MPOIIECCOB.

napaMeTpoB M  IPOLECCOB
MaccorepeHoca.

3aKOHOMEPHOCTH
MPOTEKAHUSA OBICTPBIX
He(PTEXUMHUIECKUX
peakuuid. CylecTBOBaHHE
HECKOJIBKUX
MaKpOCKOIIHIECKIX
PpeXAMOB MIPOTCKAHUS
OBICTPBIX XUMHUYECKHUX
peaKuui.

13

3acTolHbIE 30HBI B PEaKTOpax

VYeTHBI onpoc

CBsi3b TreOMETPHYECKUX
pasMepoB  peakTopa ¢
KUHETHYECKUMHU u
THIPOAMHAMIYECKUMHU
rapaMmeTpaMH. Bnusaue
JUHEUHON CKOPOCTH
IBIDKCHHSI  TNOTOKAa  Ha
MOJIEKYJISIPHBIE
XapaKTEpPUCTUKHA W BBIXOJ
MIPOJLyKTOB.

10

1,24

I'mppoaunamuyeckue pexuMbl
JIBH>KEHUS )KUJIKUX Cpel

VYeTHBI onpoc

TypOyneHTHOE CMeIIeHHe
omHO(Da3HOW peaKIMOHHON
cMmecu. BnmsiHme cmocoba
BBOJIa peareHToB. BiusHue
TEOMETPUH KaHaja.
ABTOMOJIETBHBIA  PEXHUM
TEYEHUs PEaKkLUOHHON
CMECH.

10

1,2

Bsi3kocTh KuakocTen

VYeTHBI onpoc

TypOyneHtHoe cMmemeHue
IByX(a3HOH peaKInOHHOH
CMECH.

10

1,6

TepmoanHamuKa IPaHULIBI
paszgena das

VYeTHBI onpoc

10.

PCFyJIHpOBaHI/Ie TCILJIOBOT'O
peXKUMa HpU MPOTCKAHUU

10

1,2

TemoBo# 3¢ dext peakunn

YcTHbIl onpoc
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OBICTPBIX
He(PTEXUMHIECKUX
peakuuii B TypOyJEHTHBIX
MIOTOKaX.

UYetsipe MOIUGUKAIH 7,8 12,3 BuyTpenHuii TemnocbeM
TpyO4aThIX TYpOYJIEHTHBIX N
11. anmnaparos. Crennduka YcTHBIi onpoc
paboTHI.
Bcero gacos: 30 77,8
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[Tpunoxenue No 2
PeliTUHI-IIJIaH TUCHHUIITINHBI

MaKpOKHHETHYECKHE 0CO0€HHOCTH I'eTE€POreHHBIX MPOLECCOB NOJMMEPH3AINH

(Ha3BaHUE IMCIUILTUHBI COTIACHO paboueMy yueOHOMY IUIaHy)
Hanpasnenue noarorosku 04.03.01 Xumus

Buabl yueOHoil 1esiTeIbHOCTH bamn 3a Yucno Banst
CTYJCHTOB KOHKPETHOE 3a[laHui 3a T Iy P —
3a/laHHe ceMecTp
Moayas 1
Texymuii KOHTPOJIbL
YCTHBII ompoc 5 5 25
Py0e:xkHbIii KOHTPOJIb
YCTHBIH OTIPOC 10 1 10
Bcero 35
Moayasb 2
Texkymui KOHTPOJIb
VYcTHeI# ompoc 5 5 25
PyO0exHblii KOHTPOJIb
VYcTHBIH ompoc 10 1 10
Bcero 35

MoompurenbHble 0TI

1. CryneHueckas o1uMIuaaa 0 5
2. Ilyonukanus cratei 0 3
3. Y4dacTre B KOH(QEpEeHIIUN 0 2
Bcero 10

ocemaemocTsb (0a/J1b1 BLIYUTAIOTCS U3 0011el CyMMbI HAOPaHHBIX 02J1710B)

1. TToceunieHue JIEKIUOHHBIX 3aHATUI 0 -6

2.

HTOroBplii KOHTPOJIbL

1. Ox3ameH 0 30
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