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1. Hepeqeﬂb IJIAHUPYEMBIX pE3yJIbTaTOB oﬁyqe}mﬂ o JTMCHUIIJIMHE, COOTHECCHHBIX C

B pesynbraTe ocBoeHuss 00pa3oBaTeNbHOM MPOrpaMMbI 00yJArOIIHIACS TOJIKEH OBJIAICTh

INIAHUPYEMBIMH pE3yJbTaTaMU O0CBOCHUSA 06pa30BaTeJ’[LHOﬁ NnmporpaMmmbl

(c opuenmayueu Ha Kapmuvl KOMNEMeHYUlL)

CIICTYIOIIUMHU pe3ybTaTaMH O0yICHHUS TI0 U CIUTLIHHE:

Pesynbratel 00ydeHus

®opmupyemasi KOMIETEHIUS (C
yKa3aHuEeM KoJia)

M¢E4a
-HUEC

3HaHUuA

TCOPCTUYCCKHUEC OCHOBBI 0a30BBIX
XUMHWYCCKUX NUCHUITIINH

OIIK-1 criocobHOCTHIO
BOCIIpUHUMATh, pa3BUBATh U
UCII0JIL30BATh TEOPETHUCCKUE
OCHOBEI TPAAUIIMOHHBIX U HOBBIX
pa3nenoB XUMUH IIPU PELICHUN
poeCCHOHANIBHBIX 3a1a4

CTaHJIapPTHBIE METO/IbI IOJTyYEHHUS,
UICHTUQUKAIIIN U UCCIIeI0OBAaHUS
CBOWCTB BEIIECTB U MATEPUAJIOB,
npaBuiia 00paboTKu U 0popMIIEHUS
pe3ynbTaToB paboTel, HOpMBI Th

OIIK-2 BinageHneM HaBLIKAMU
XUMHUYECKOTO IKCIIEPUMEHTA,
CHUHTETHUYECKUMHU U
aHAJUTUYECKUMHU METOJAaMH
MOJTYYCHHS ¥ UCCIICIOBAHMS
XUMHUYECKUX BEIIECTB U PEAKIIUN

3HaTh: OCHOBHbIE ICTOYHUKH HAYYHOU
WH(pOpMALINH 110 XUMHUHU

OIIK-5 crmocoOHOCTHIO K TIOUCKY,
00paboTKe, aHAMM3y HAYYHOUM
nHpopmaruu u GopMyITUPOBKE Ha
UX OCHOBE BBIBOJIOB U
NIPEUI0KEHU N

OCHOBHbBIE XapaKTEPUCTUKHU U CBOWCTBA
KOMIIOHEHTOB XUMHYECKUX
IIPOU3BOJICTB; TUIIBI U CTEIICHb
BO3JICHCTBUS XUMHUYECKUX
MPEANPHUATHI Ha OKPYKAIOIIYIO CPELLy;
npaBuia paboTsl Ha 000PYIOBAHUU U
TEXHUKH 0€30MacHOCTH

OIIK-6 BiaxeHreM HOpMaMHU
TEXHUKU O€30MMaCHOCTH U YMECHHE

peann3oBaTh UX B 1a00OPATOPHBIX U

TEXHOJIOTHYCCKUX YCIIOBUAX

3HaTh: 000PYAOBAHHUE U TPOTPAMMBI
NpeIHa3HaYEHHbIE JUUIS IPOBEICHUS
CUHTE3a U UCCIIEIOBAHUE PA3IIMYHBIX
®X CBOMCTB BEIIECTB.

[IK-2 BiageHneM HaBLIKAMU
MCIOJIb30BaHUS COBPEMEHHOM
anmnapaTypsl py MPOBEACHUN
HAY4YHBIX HCCIIEIOBAHUM

OcCHOBHBIE TTOHATHS U 3aKOHBI XUMHUU

IIK-3 BnageHHEeM cCUCTEMOM
byHIaMEHTaTbHBIX XUMUYECKUX
MMOHATHH U METOI0JIOTMYSCKUX
ACTIEKTOB XUMUH, PopMaMH U
METOJaMU HAyYHOTO MMO3HAHMS




3HaThb: OCHOBHBLIC 3aKOHBI XHMHUH U

[IK-4 crmocoGHOCTBIO TPUMEHSTH

CMEXHBIX HayK OCHOBHBIE  €CTECTBEHHOHAYYHBIE
3aKOHBI pu 00CyXJIeHHH
HOJIyYeHHBIX PE3YIbTATOB

3HaTh: TeopeTUUECKue HU3UKO- I[IK-8 BrnageHueM  OCHOBHBIMU

XUMUYECKHE 3aKOHOMEPHOCTH THIIOBBIX | XHMUYECKUMH, (QHU3UUYECKUMH |

MPOIECCOB XUMHUECKOHN TEXHOJIOTUH, TEXHUIECKUMHU acrieKTaMu

oO0II1e MPUHIIHIBI pa3padOTKA XUMUKO- | XUMHUYECKOTO IPOMBIIIIJICHHOTO

TEXHOJIOTUYECKUX ITPOLECCOB Ha
OCHOBE CUCTEMHOIO M0JIX0/a C
HCII0JIb30BAHUEM TEXHOJIOTMUECKUX U
SKOHOMMUYECKUX KPUTEPUEB
MIPOU3BO/ICTBA

IMPON3BOJACTBA C YYCTOM CBIPHLECBBIX
N DQHCPIrCTUYCCKUX 3aTpar

yMEHUs

BBIIIOJIHATE CTAHAAPTHBLIC }ICI\/'ICTBI/IH
(kmaccudukaius BeIecTs,
COCTaBJIEHUE CXEM MPOIIECCOB,
cucreMarusanusa JaHHbIX 1 T.H.) C
Y4E€TOM OCHOBHBIX MOHATUHA U OOIIHUX
3aKOHOMEPHOCTEH, POPMYIUPYEMBIX B
paMKax 0a30BBIX XUMHUUYECKUX
JUCIUILINH

pelaTh TUMOBBIE YU4EOHBIC 3a/1a9H 110
OCHOBHBIM (0a30BbIM) XUMHYECKUM
JMCIUTUTHHAM

OIIK-1 criocobHOCTHIO
BOCIIpMHUMATh, pa3BUBATb U
UCII0JIb30BATh TEOPETHUCCKUE
OCHOBBEI TPAAUIIMOHHBIX U HOBBIX
pa3enoB XUMHH NPU PELICHUN
poeCCHOHANIBHBIX 3a/1a4

IIPOBOAUTE MPOCTBIC XUMHUYCCKUEC
OIIBITHI IO IMpE€aIara€MbIM METOJUKaAM

OIIK-2 BiazeHneM HaBLEIKAMU
XUMHUYECKOTO IKCIICPUMEHTA,
CHHTETHYECKUMH U
AHAJTUTUYECKUMH METOIaMU
MOJTYYCHHS ¥ UCCIICIOBAHMS
XUMHUYECKUX BEIIECTB U PEAKIIHH

YMeTh: M0JIb30BaThCS IEYaTHBIMU U
ANEKTPOHHBIMU UCTOYHUKAMU
nH(pOpMALINK TT0O XUMUU

OIIK-5 crmocoOHOCTHIO K TIOHUCKY,
00paboTke, aHATM3Y HAYYHOU
uHbopMauu 1 GOpMYITHPOBKE Ha
UX OCHOBE BBIBOJIOB U
MIPEUI0KECHU N

YMeTh:

HCIIOJIb30BaTh TEXHUYECKUE CPEICTBA
M3MEPEHUSI OCHOBHBIX MMAPaMETPOB
TEXHOJIOTMYECKOT0 Mponecca

OIIK-6 BnaxeHreM HOpMaMU
TEXHUKH 0€30MaCHOCTH U YMEHHUE
peann3oBaTh UX B 1a00OPATOPHBIX U
TEXHOJIOTMYECKUX YCIOBUSIX




YMeTh: MPOBOUTH IKCIIEPUMEHT Ha
Hay4YHOM 000PYJIOBaHUH, IPOBOTUTH
00paboTKy pe3yJIbTaTOB U H3MEPECHUI C
HCIOJIb30BaHUEM
CHCIUATM3UPOBAHHBIX KOMITBIOTEPHBIX
IPOrpamm.

T1IK-2 BnameHneM HaBLIKAMHU
UCIIOJIb30BAaHUsI COBPEMEHHOM
armnaparypsl Ipy NPOBEACHUN
Hay4YHBIX UCCIIETOBAHUI

HpI/IMerlTI) OCHOBHBIC 3aKOHbI XUMHU

TIK-3 BnameHHUeM CHCTEMOM
byHIaMEHTAIBHBIX XUMHYECKUX
MOHATHHA U METOI0JIOTHYECKUX
acrmeKTOB XUMuH, (hopmamMu u
METOJaMH1 HAyYHOTO MTO3HAHUS

YMeTh: MPpUMEHSITh OCHOBHBIE
€CTECTBEHHOHAY4YHbIE 3aKOHBI U
3aKOHOMEPHOCTH Pa3BUTHS
XMMHYECKON HAYKU MPH aHATIU3e
MOJIyYE€HHBIX PE3y/IbTaTOB

[IK-4 crnocoGHOCThIO TPUMEHATH
OCHOBHBIE  €CTECTBEHHOHAy4YHBIE
3aKOHBI pu o0CyXIeHUN
MOJIy4YE€HHBIX PE3y/bTaTOB

VMmeTs: IPUMEHATH OCHOBHEIC
XUMHWYCCKNE 3aKOHBI U ITOHATHUA I
PEIICHHU Pa3JIMYHbIX CTAaHAAPTHBIX
TECXHOJOTHYCCKHUX 3aJJa4

[1K-8 BirageHreM 0CHOBHBIMHU
XUMUYECKUMH, PU3NUECKUMH H
TEXHHYSCKUMH acleKTaMH
XUMHUYECKOTO MPOMBIIIIICHHOTO
MIPOM3BOJICTBA C YYETOM CHIPbEBBIX
Y DHEPTreTUYECKUX 3aTpaT

Bnanenus
(HaBBIKK/
OTIBIT
JesITeNbHO-
CTH)

Bnaners:

HaBBIKaMU PabOTHI ¢ yueOHOH
JUTEPATypPOil 0 OCHOBHBIM
XUMHYECKUM JTUCIUILINHAM

OIIK-1 criocoOHOCTBIO
BOCIIPUHHUMATh, Pa3BUBATh U
UCII0JIb30BaTh TCOPETHUCCKUE
OCHOBBI TPAJMIIMOHHBIX ¥ HOBBIX
pa3esioB XUMHH IIPH PEILICHUN
podeccHoHalbHBIX 3a1a4

0a30BbIMH HaBBIKAMHU IIPOBEJICHUS
XMMHMUYECKOTO IKCIIEPUMEHTA U
oopMIIEHHS €ro pe3yabTaToB

OIIK-2 BiageHMEM HaBBIKAMU
XUMHUYECKOTO IKCIIEPUMEHTA,
CHUHTETHYECKUMHU U
aHAJUTUYECKUMU METOdaMH
MOJIY4YEHHS U UCCIIE0BaHUS
XUMUYECKUX BEIIECTB U PEAKLIHNM

BrnaneTs: HaBbIKaMU MOKCKA U
NepBUYHON 00pabOTKH HAYYHOU U
Hay4YHO-TEXHMUYECKOW MHpOpMaLUu

OIIK-5 cniocoGHOCTBIO K TTOUCKY,
00paboTke, aHaIU3y HAY4HOI
uHpopmManuu 1 GopMyIHpoOBKE HA
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UX OCHOBE BBIBOJIOB U
IIPEII0KEHUN

Bnaners HaBbIKamu pabOTHI HA
XUMUYECKOM 000pY/I0BaHHH,
IIPUHLUAIIAMU pacyéra
TEXHOJIOTUIECKUX PEIKUMOB

OIIK-6 BiageHreM HOpMaMu
TEXHUKU 0€30MaCHOCTH U YMEHHE
peanu3oBaTh UX B J1a00OPATOPHBIX U
TEXHOJIOTUIECKUX YCIOBHAX

Bragers: ocHOBaMu mpoOOTIOATOTOBKH
I IIPOBCACHHW A pa3JIMYHBIX BUI0OB
(U3NKO-XUMHYECKOTO aHATN3a.

BrnaneTs: Ha4YaTbHBIMU HaBBIKAMH
paboThI CO criennaIn3upPOBaHHBIM
Hay4yHBIM 000pYyJOBaHHEM

T1IK-2 BnameHneM HaBBIKAMHU
UCIIOJIb30BAaHUsI COBPEMEHHOMN
arnmnaparypsl Ipy MPOBEACHUH
HaY4YHBIX UCCIIEIOBAHUI

Bnaners: Cucremoii pyHIaMEHTaTbHBIX
MOHIATUN XUMUH.

TIK-3 BnameHHeM CHCTEMOM
byHIaMEHTAIBHBIX XUMHYECKUX
MOHATHHA U METOI0JIOTHYECKUX
acrmeKTOB XUMHH, (hopMamMu U
METOJaMHU HAyYHOTO MTO3HAHMS

Bnaners: 0OCHOBHBIMH METOaMU
aHaJin3a U 00pabOTKU MOTyYEHHBIX
pe3ynbTaToOB

[1K-4 cnocoGHOCTHIO TPHUMEHATH
OCHOBHBIE  €CTECTBEHHOHAy4YHBIE
3aKOHBI pu o0CyXIeHUN
MOJIy4YE€HHBIX Pe3y/bTaTOB

BJ'IaI[eTB HaBbBIKaMH IPUMCHCHUSA
XHUMHUYECKHNX 3aKOHOB ITPU PCIICHUN
KOHKPCTHBIX IMPOU3BOACTBCHHBIX 3a1a4

[1K-8 BirageHneM 0CHOBHBIMU
XUMUYECKUMH, PU3NUECKUMH H
TEXHHYSCKUMH acleKTaMH
XUMHUYECKOTO MPOMBIIIJIEHHOTO
MIPOM3BOJICTBA C YIETOM CBIPEBBIX
Y DHEPTreTUYECKUX 3aTpaT

2. Heab 1 MecTO TUCHUIIMHBI B CTPYKTYpe 00pa3oBaTeibHOI NPOorpaMMbl

JucuuiuinHa « XUMHYecKasi TEXHOJIOTUA» OTHOCUTCS K 0a30BOM yacTu.
JucuuruinHa usydaercs Ha 4 kypce B 7 U 8 cemecTpax.

HeJ’IL JUCHUITIIIMHBI: obOecneyeHne MOHUMaHN BBIITYCKHUKOM YHUBCEPCUTETA MHOTOYPOBHCBOT'O
W MHOT'OKPHUTCPHAJIBHOI'O XapaKTEpa 3a/la4 CO3JJaHHUA HOBBIX TeXHOHOFHﬁ, MMpeaAOCTABIICHUC EMY
3HAHUM U HaBBIKOB, H606X0,Z[I/IMLIX I TPAMOTHOTI'O OTBICKAHUS TOYCK ITPUIIOKCHUA HOBBIX HAYyUHBIX
PE3YJIBbTATOB, a TAKIKC SKCIICPTHU3BI TCXHOJIOTUYCCKUX peH_IeHI/Iﬁ Ha OCHOBC YHUBCPCAJIBbHBIX
KpUTCPUCB, BLITCKAOIUX U3 @YHﬂaMeHTaHBHLIX 3aKOHOB ITPHUPOJbI

Z[J'ISI OCBOCHUS NUCHUITIIIHHBI HCO6XO)II/IM]':>I KOMIICTCHIINH, C(l)OpMHpOBaHHBIe B paMKax U3Yy4YCHUSA
CICAYIOIUX JUCIUTIIINH:

b1.5.04 OKOHOMHKA

b1.B.05 Maremaruka

b1.6.07 dusnka

b1.6.9 Heoprannueckass xumus
b1.5.10 AnanmuTHyeckass XUMHS
bl1.b.11 Oprannyeckast Xumus
b1.b.12 duznyeckas XUMUs

3. Coaepxxanue padoueii nporpaMmbl (00beM JUCHUILIUHBI, THNIBI U BUbI Y4eOHBIX
3aHATHH, y4eOHO-MeTOoAuYecKoe ofecrnedeHne CaMOCTOATEeIbHO PadoThl 00y4aroMXCsi)
Copneprxanue padoueit nmporpammsl npezacranieHo B [Ipunoxennn Ne 1.
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4, @D oHJ OLIEHOYHBIX CpPpE€aACTB 10 JTUCHUIIJIUHE

4.1. [lepeyeHb KOMIIETEHIHIA ¢ yKa3aHHEM 3TanoB uX GopMUPOBaHNs B polecce
0CBOEHUs1 00pa30BaTebHONM MporpaMmmbl. OnucaHne MoKa3areJieii U KpuTepueB OLlEeHUBAHUS
KOMIIeTEeHI[HIl HA PA3JIMYHbIX 3Tanax ux GopMUpPOBaHNS, ONTUCAHUE KA OLEHUBAHUS

Jlnst 3auéra

Kona n popmysimpoBka KoMIeTeHIMU
OIIK-1 crtocoGHOCTHIO BOCIPUHUMATD, Pa3BUBATh U UCTIOIH30BATH TEOPETHUECKUE OCHOBEI
TPaIUIIMOHHBIX U HOBBIX Pa3/eJIOB XMMHHU IPU PEHICHNHU MPO(eCCHOHANBHBIX 3a/1a4



[Inanupyemsle
pe3yIbTaThl 00YICHUS

Kpurepuu onieHrBanus pe3yapTaToB 00y4eHHUsI

Srtan (yposens) (moxasarenu He 3aureno 3a9TeHo
OCBOCHUSI KOMIICTCHITHH FOCTIDICHHA
3a2JIaHHOTO YPOBHS
OCBOCHHUS
KOMIIETEHIMH)
3HaTh: 3aTpyaHseTcs B ONpeaesieHnn 0a30BhIX Nmeet npeacraBieHue o CoAepKaHUN
TEOPETUYECCKUE | MOHATUH B POPMYITHPOBKE OCHOBHBIX OCHOBHBIX yUEOHBIX KYPCOB [0 XUMHUH, 3HACT
OCHOBBI 0a30BBIX 3aKOHOB XHMHH TEPMHUHOJIOTHIO, OCHOBHBIC 3aKOHBI U TIOHIMAET
1 5ran (ypoBeH) XUMHYECKHAX CYITHOCTH OOIIUX 3aKOHOMEPHOCTEH,
TUCIATUTAH W3yYaeMbIX B paMKaxX 0a30BbIX XUMHUYCCKUX
JUCTIUTUTAH
YMeTs: He ymeer YMmeer
BBITIOJTHSATH KJ1acCU(DUITMPOBATH BEIIECTBA, 1. xmaccuuIMpoOBaTH BEIIECTBA,
CTaHJIapTHbIE COCTaBIIATh CTPYKTYPHBIE U COCTaBIIATh CTPYKTYPHBIE U IPOCTPAHCTBEHHBIE
NercTBUS IIPOCTPAHCTBEHHBIE (POPMYIIBI OCHOBHBIX | (GOPMYJIBI OCHOBHBIX KJIACCOB OPraHUYECKUX U
(xnaccuduxarnys KJIACCOB OPraHUYECKHUX U HEOPraHUYECKUX COCAMHEHUN, Ha3bIBATh
BEIIECTB, HEOPraHMYECKUX COCAMHEHUM, Ha3bIBaTh | BEIIECTBA B COOTBETCTBUU C HOMEHKJIATYpOU
COCTAaBJICHUE CXEM BEIIECTBA B COOTBETCTBUHU C HIOITAK
MPOIECCOB, HoMenkiatypoit MIOITAK
2 3tamn (ypOBEHb) CUCTEMaTH3aIUs

JTAHHBIX U T.IL.) C
Y4ETOM OCHOBHBIX
HOHSITHHA U 00X
3aKOHOMEPHOCTEH,
bopMynTUpyeMbIX B
pamkax 0a30BbIX
XUMHYECKUX
TUACIUATUTHH




Ymers:

pemaThb
TUIOBbIC y4eOHbIC
3aJ]a4¥ 10 OCHOBHBIM

He ymeer pemats THIIOBBIC 331241
u3 0a30BbIX KypCOB XHUMUH, HO
JIOTTYCKAET OT/CNIbHbIC OMIHOKH

YMeeT periaTh TUIIOBBIC 33/1a4H W3
0a30BBIX KypCOB XUMHUH, HO JOIMTyCKACT
OTAEJIbHBIE OLIMOKHA

3 atan (ypoBEHb)

(6a30BBIM)

XAMUYECKHM

JMCIHILTHHAM
Bazmers: He Bnaneer HaBbIKaMH TIOMCKA BJIJICET HaBBIKAMU MOKMCKA YUCOHOM
HaBBIKAMH y4eOHOM JIUTepaTypsbl, B T.U., C JMTEPATYPBI, B T.4., C UCIIOJIB30BAHHUEM

paboThI ¢ yueOHOM
JUTEpPaTypou 1o
OCHOBHBIM
XUMHNYECCKUM
JUACUUILINHAM

HCITOJIb30BAHUEM JJICKTPOHHBIX
pecypcoB

HIIEKTPOHHBIX PECYPCOB
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Kona n popmysimpoBka KoMneTeHIHU
OIIK-2 BiageHreM HaBbIKAMH XMMHUYECKOTO AKCIIEPUMEHTA, CHHTETUYECKUMHU M aHATUTHYECKUMH METOJaMH TIOJYYEeHUS U HCCIIEIOBAHUS
XUMHUYECKUX BELIECTB U PEAKLIUN

Oran [Inanupyemblie

(ypoBeHb) pe3ynbTaThl Kputepuu orieHrBanus pe3yabTaToB 00yUeHHUsI

OCBOCHHUS 00y4eHUs He 3auteno 3adTeHo

KOMTIIETSHITH (moxazarenu

u JIOCTHKECHUS
3aJaHHOTO YPOBHS
OCBOCHHUS
KOMTIIETSHITHH)

[TepBsrit 3HaTh: 3arpyaHsercs B BHIOOpe MeToa 3HaeT CTaHJAPTHBIE METOABI IONYUCHUS,

JTar CTaHIAPTHBIC METObI | MMOJNyYEHHS, HICHTU(DHUKAIIMY U UJACHTU(UKALIMA WM HCCIICAOBAaHUS CBOWCTB

(ypoBeHbB) IIOJIy4EeHUS, HCCIIEI0BAHUS CBOWCTB YKa3aHHOIO pa3IM4HBIX TPYNIl BEIIECTB M MaTEPUAJOB;
UACHTH(DHUKAINT 1 BEIIIECTBA, HE 3HACT TPEOOBAHUH K NpaBuiia TEXHUKU OE30MacCHOCTH MpU padote ¢
HCCIIeIOBAHUS 0(hOpMIICHUIO PE3yITBTATOB HUMH, OCHOBHBIC TPeOOBaHUS K OPOPMIICHUIO
CBOMCTB BEIIECTB U skcnepuMenTa u HopMm Th pEe3yIbTATOB AKCIIEPUMEHTA

MaTepHaloB, MpaBHIIa
00paboTKu

o opmeHus
pe3yabTaToB paboTHI,
Hopmbl Th
Bropoit YMeTs: YMeeT npoBOAUTH MPOCTOM YMeeT BBITIOIHATH
JTan MIPOBOJIUTH aHaJIU3 U OJIHOCTAUNHBIN CUHTE3 IO | IEMOHCTPATUBHBIE OIBITHI [10 XUMUHU;
(ypoBeHb) MIPOCTHIE roTOBOM MeToauKe 0e3 0OpMIICHHS | OJHO- U IBYXCTaJAUNUHBIN CUHTE3 I10
XUMHUYECKUE ONBITHl | MPOTOKOJIA OIIBITOB IpeaaraéMoil METOIMKE C BBIXOI0M
10 IIpeaIaraéMbiM LEJIEBOT0 MIPOJIYKTa COTJIACHO
METOUKAM 3asiBJICHHOMY B METOJIUKE; MPOBOJUTh

KOMIUIEKCHBIN aHAJIU3 U UCCIIEJOBaHNE
CBOJMCTB IOJY4YEHHBIX BEILIECTB U
MaTepHuaoB. YMeeT ohopMIIsITh
pE3yabTaThl SKCIEPUMEHTA B
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COOTBECTCTBHMH C 3asABJICHHBIMHU

TpeOOBaHUAMU
Tperuii Bmagers Bmageer HaBBIKAMH CHHTE3Q, Biageer HaBpIKaMHU CHHTE3Q,
JTan 0a30BBIMH UJEHTU(DUKAITIN U U3YICHUS UICHTU(UKAITUY U U3YYCHUS] CBOWCTB
(ypoBeHb) HaBBIKAMH CBOMICTB OTJIETBHBIX BEIIECTB BEILIECTB U MaTEPHAJIOB, IPABUILHOTO
MPOBEICHUS MPOTOKOJIMPOBAHHUS OTIBITOB

XUMHUYECCKOT'O
IKCIIEPUMEHTA U
0(hOpMIICHHSI €TO
pe3yabTaToOB

Kox u popmyiupoBka KoMIeTeHMMH

OIIK-5 cnocoOHOCTBIO K MOMCKY, 00padoTKe, aHATU3Y HAYYHOUH MH(popManuu U GOpPpMYJTHPOBKE HA X OCHOBE BHIBO/IOB H NMpPeAJI0KEeHU

Oran [Tnanupyembie
(YpoBeHb) pe3yibTaThI Kputepuu orieHUBaHUs pe3yJIbTaTOB O0y4CHUS
OCBOCHUS 00y4enus He 3auteno 3auTeHo
KOMIIETEHIH | (TI0Ka3aTesn
u JOCTHKEHHS

3aJJaHHOTO YPOBHS

OCBOCHHUS

KOMITETEHITUH)
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HepBBIﬁ 3HaTb: OCHOBHBIC 3HaeT 0 OCHOBHBIX HCTOYHHKAX I/IH(bOpMaHI/II/I 3Haer o JOIIOJTHUTCIIbHBIX HCTOYHHUKaX
JTamn UCTOYHUKU CETH UHTEPHET NoTy4eHust HHPOPMaLUH
(ypoBeHb) Hay4HOU

uH(pOpMAIUY IO

XUMHH
Bropoit YMeTs: YMeeT nosib30BaThCsA CTAHAAPTHBIMU YmMeer cucteMaTu3upoBaTh U 000011aTh
aTan MOJIb30BATHCSI MMOMCKOBBIMH MPOTpaMMaMH UHTEPHETA JAaHHBIE, TIOTYYEHHBIE U3 PA3TUYHBIX
(ypoBeHb) ME€YaTHBIMU U HMCTOYHUKOB

AIIEKTPOHHBIMU

HMCTOYHUKAMU

nH(popmMaluu 1o

XUMHH
Tperuii Bnaners: HaBpikamu | BiageeT HaBbIKaMM COCTaBJIEHHUS 3anpoca | BiageeT cucremaTnyecKMMU HaBbIKaMU
aTan TOMCKa U MOMCKa 1 00paboTKK HAaydyHOU MH(MOPMAITUH
(ypoBeHb) MePBUYHOMN

00paboTKN HAyYHOU

Y HAy4YHO-

TEXHUYECKOU

nHpopMaruu

Kona n ¢popmysimpoBka KoMneTeHIMA

OIIK-6 3nanneM HOPM TeXHHUKH 0€30IIACHOCTH H YMEHHEM PeaTn30BaTh UX B J1a00PaTOPHBIX H TEXHOJOTHYECKHUX yCIOBHAX

13



Ortan
(ypoBeHb)
OCBOCHHUS

KOMIICTCHITH
"

[Inanupyemsle
pe3ynbTaThl
oOyueHus
(mokazarenu
JOCTUXKEHUS
3aJIaHHOTO YPOBHS
OCBOEHUS
KOMIIETCHITHI)

Kpurepun onenusanus

He 3aureno

3aureHo

[IepBb1it
JTan

(ypoBeHb)

3HaTh: OCHOBHBIE
XapaKTePUCTHKHU U
CBOICTBa
KOMITOHCHTOB
XUMHYECKHX
MIPOU3BOJICTB; TUITBI
Y CTCTICHb
BO3JEHCTBUSA
XUMUYECKUX
NPEINPUIATHI Ha
OKPYXKAFOIIYIO
cpeny; MmpaBuiia
paboThHI HA
000pyI0BaHUH U
TEXHUKU
0€301acCHOCTH

3any,)IH${eTC$I B 3HAHMKU OCHOBHBIX XapaKTCPUCTHUK U
CBOMCTB KOMIIOHEHTOB XHUMHYECKUX IMPOU3BOJICTB;
TUIIOB U CTCIICHU BO3)1€I>10TBPI$I XUMHUYCCKUX
MIPEANIPUATHI Ha OKPYKAIOIIYIO CpeTy; MpaBuia
paboThl HA 000PYAOBAHUU U TEXHUKH 0€30TIACHOCTH

3HaeT MPUHIIUIIBI OTIPEIETICHUS SKOJIOTUUECKON
0€30MacHOCTH MIPOU3BOJICTB, METO/IbI
MPEAOTBPAIIECHUS BO3MOXKHBIX aBapHil

Bropou
JTan

(ypoBeHb)

YMeTh:
HCII0JIBE30BaTh
TEXHUYECKHUE
cpencTBa
HU3MEPEHUS
OCHOBHBIX
rnapameTpoB
TEXHOJIOTHYECKOTO
rpoiiecca

YMeeT UCIoab30BaTh HpOCTCﬁIHHG TCXHUYCCKUC
cpeacTBa i1 UBMCPCHUA psda IapaMCTpOB
TEXHOJIOTHYCECKOI'O ITponecca, HO JOITYCKACT OIIHNOKU

Ymeet OIIPpCACIIATL PUCKU U IIPCIABUICTD
MMOCJICACTBHA aBapHUH, BO3SHHUKAIOIIHUEC B
pe3yiibTaTe 0OTKa3a pa6OTH afrapaTrypbl
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Tpernit
aTan
(ypoBeHb)

Bnaners:
HaBbIKAMH
paboThHI HA
XUMHUYECCKOM
000pyI0BaHUH,
IIpUHOHUIIaMH
pacuéra
TEXHOJIOTUYCCKUX
PEXUMOB

Brnaneer npocreiiiinmy HaBbIKaMH pabOThI Ha MeTOZaMH pacHeTa
XUMUYECKOM 000pYA0BaHUY, IPUHIUIIAMU pacdéTa

PHCEOB
TEXHOJIOTMYECKUX PEKUMOB, HO JIOIYCKAET OLINOKU

XHMHYSCEKHX
I[IPOH3SBOICTE.
I[IPHHIOHITAMH
JHArHOCTHEH
XHMHEO=-
TeXHOIOTHUECKOH
CHCTeMEI.

Bnaneer

Koa u ¢popmynpoBka KoMneTeHIHH
IIK- 2 BaajenueM HaBbIKaMH UCII0JIb30BAHUS COBPEMEHHOI annaparypbl PU NPOBeeHUH HAYYHBIX HCCJIeJ0BAHUI

Otan [Mnanupyembie
(ypoBeHb) pe3ynbTaThl Kputepun oneHnBanus
OCBOEHUS o0yueHHs He 3aureno 3auTeHo
KOMIIETEHI! (mokazatenu
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u JOCTUXKEHUS
3aJIaHHOTO YPOBHS
OCBOEHUS
KOMIIETEHI1H)
[lepBriii 3HaTb: 3arpyaHseTcs B ONpEeAeIeHUN U Ha3HAYECHU U CaMOCTOSITENBHO MOAKIIIOYAET
aTan o0opyaoBaHuE U KOMIIOHEHTOB MPUOOPa U MPOrpamMM. KOMITOHEHTHI pubopos. meer
(ypoBeHb) MPOrpPaMMBbI MPEJCTABICHUS O HOPMAJIBbHOM U
IpeHa3HaYCHHbIE KPUTHYECKOM PEKUMAX UX
JUTS TIPOBEJICHUS dbyakmonupoBanus. CrocooeH
CHUHTE3a U JUarHOCTHUPOBATh MPOCTHIE OLITUOKU
HCCIIeIOBaHUE puOOPOB U MPOTPaMM YIpPaBIEHUS
pa3aMyYHbIX (PU3HKO-
XUMHUYECKUX
CBOWCTB BEIIECTB.
Bropoit YMeTb: npoBOIUTE | 3aTPYIAHSAETCSA B MPOBEICHUN SKCIIEPUMEHTA Ha CaMoOCTOATENBHO OCYIIECTBIISIET BCE
aTan SKCIIEPUMEHT Ha Hay4YHOM 000pYJOBaHUH UCIIOJIH30BAHUU 3Tanbl SKCIEPUMEHT Ha HAyYHOM
(ypoBeHb) Hay4HOM CHELNaTU3UPOBAHHBIX IIPOTPaAMM 000py10BaHUHU, TPOBOIUT 0OPabOTKY
o0opya0BaHuwy, pE3yIbTaTOB U U3MEPEHUH C
IIPOBOJUTH MCII0JIb30BAHUEM CIEIMAIU3UPOBAHHBIX
00paboTKy KOMIBIOTEPHBIX TTPOTPAMM.

pe3ynbTaToB U
U3MEpPEHUH C
HCII0JIb30BaHUEM
CHelHalIu3UpPOBaHH
BIX KOMITBIOTEPHBIX
IPOrPAMM.
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Tpetwii Brnanets: ocHoBamu | 3aTpynHSETCS B MOJArOTOBKE MPOO U 00bEKTOB st | CaMOCTOSITEIHHO CIIOCOOCH OCYIIECTBUTH
aTarn NpOOONOArOTOBKM | TOCIEAYIOIIETO NCCIICA0BAHUSL. MOJIHBIN UK TPOOOTIOATOTOBKH
(ypoBeHb) JUTSl IPOBEICHUS
pa3nu4YHbIX (PU3HUKO-
XUMUYECKUX
aHaJIN30B

Bianers: 3aTpyAHSETCS B MOPSAAKE BKIOYEHUS U Crnioco0eH K MPOBEEHHIO MOJHOTO LUK
HavyaJIbHbIMU BBIKJTIOUEHHSI PUOOpa, CHATUN NOKa3aHUil paboT Ha crienuaIu3upOBAaHHOM HAyYHOM
HaBbIKAMH PabOTHl | U3MEPEHUH 000pyOBAHUU NPU NPOBEJCHUN

co JKCHEPUMEHTOB HEBBICOKOU CII0KHOCTH
CIECLMAIN3UPOBaHH
BIM HaY4HBIM
000pyI0BaHHEM

Kox u popmysiupoBKa KOMIETEHIMH

IIK-3 moHrMMaHuEM OCHOBHBIX 3aKOHOMepHOCTCﬁ pa3BUTHA XUMHYECKOM HAaYKH, BJIAICHUCM CHCTEMOM q)YHHaMeHTaJ'ILHBIX XUMHWYECKUX MOHSITHI B
MCTOOOJIOTHYCCKHUX aCIICKTOB XMMMH, (I)OpMaMI/I U MCTOAaMU HAYUYHOT'O ITO3HAHU

Oran [Tnanupyembie
(ypoBeHb) pe3ynbTaThl Kputepuu orneHnBanus
OCBOEHUS o0yueHHs He 3aureno 3auTeHo
KOMIIETEHI! (mokazatenu
u JOCTHKECHHS
3a/IaHHOTO YPOBHS
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OCBOCHUA

KOMIIETEHIIHI)

[TepBsrii 3HaTh: dparMeHTapHbIC MIPEACTABICHUS 00 OCHOBHBIX CdopmupoBaHHBIC CHCTEMATHYECKUE
aTan OCHOBHEBIE JTarnax u 3aKOHOMEPHOCTSIX (OPMHUPOBAHUS
(ypoBeHB) JTarbl U (yHIaMEHTAIBHBIX XUMHYECKUX TIOHITUN

3aKOHOMEPHOCTH

(dbopmMupoBaHus

(byHIaMEHTAIBHBIX

XUMHYECKAX

TMOHSTUI
Bropoit YmMeTh: O6nanaer pparMeHTapHOM CIIOCOOHOCTHIO CdopMHrpoBaHHOE YMEHHE MTOJIB30BATHCS
aTam [TpumeHsTH MIPUMEHECHHSI OCHOBHBIX (DYHIaMEHTATBHBIX OCHOBHBIMH (PYH/TAMEHTATbLHBIMH
(YpoBeHB) OCHOBHBIE XHUMHYECKUX TIOHIATHH XUMHUYCCKUMH MTOHATHUIMHI

dbyHIaMEHTATBHBIC

XHUMHYECKUE

TTOHATHS
Tperuii Bnanets ®parMeHTapHOE MPUMEHEHHE OCHOBHBIX YcnemnHoe u cucTeMaTu4ecKoe MPUMEHEHUE
JTan cucTeMoi 6a30BbIX | (hyHAAMEHTaIbHBIX XUMUYECKHX MOHATHIMA (byHIaMEHTaIbHBIX XUMUYECKUX MOHSITUN
(ypoBeHb) dbyHIaMEHTAIBHBIX

XUMHYECKUX

MOHSTUI
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Koa u popmyiupoBka KOMIETEHIMH
ITK-4 cniocoOHOCTHIO TPUMEHSATH OCHOBHBIE €CTECTBEHHOHAYYHBIC 3aKOHBI IPH 0OCYKICHUH ITOTYICHHBIX PE3YJIbTATOB

Oran [Inanupyemblie
(ypoBeHb) pe3yJIbTaThI Kpurepuu oneHnBanust
OCBOEHUS o0y4eHHs He 3aureno 3auTeHo
KOMIIETEHITH (moxazarenu
u JOCTHKCHUS
3a/IaHHOTO YPOBHS
OCBOEHUS
KOMIIETEHITUH)
[TepBsrit 3HaTh: OCHOBHBIE Nmeet npencraBieHne 06 OCHOBHBIX XUMHUYECKUX [TonHbIE ¥ CHCTEMHBIE 3HAHUS O
aTan 3aKOHBI XUMUHU U 3aKOHAX €CTECTBCHHOHAYYHBIX 3aKOHAX U
(ypoBeHb) CMEXHBIX HAyK 3aKOHOMEPHOCTSX PA3BUTHSI XUMUUYECKOU HAYKH
Bropoit YMeTh: npuMeHsATh | YacTUYHO OCBOEHHOE YMEHHE TPUMEHSTh CdopmMupoBaHHOE YMEHHE peliaTh TUITHYHBIC
JTan OCHOBHBIE €CTECTBEHHOHAYYHbIE 3aKOHBI 3a/1ayu, CBA3aHHBIE C IPUMEHEHUEM
(ypoBeHb) €CTECTBEHHOHAYYH €CTECTBEHHOHAYYHbIX 3aKOHOB U
bI€ 3aKOHBI U 3aKOHOMEPHOCTEN Pa3BUTHSI XUMHUUYECKOU HAyKU
3aKOHOMEPHOCTHU IIPU aHAJIM3€ NOJIYYCHHBIX PE3yJbTaTOB
pa3BUTUA

XUMHYECKOM HayKH
IIpHU aHAJIN3€C
MMOJIYYCHHBIX
PE3YyJIbTATOB
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Tperuit
JTan
(ypoBeHb)

Brnanets:
OCHOBHBIMHA
METOJIaMU aHaJIn3a
1 00paboTKn
IOJIY4YEHHBIX
pe3ynbTaToOB

CDpaFMCHTapHOC BJIaICHUEC HAaBbIKAMU aHaJIM3a 1
00paboTKH Pe3yIbTaTOB

VYcnemHoe 1 cuecTeMHoOe BJIaJICHHE HaBbIKaMU
IIPUMEHEHUSI OCHOBHBIX €CTECTBEHHOHAYYHbIE
3aKOHBI ¥ 3aKOHOMEPHOCTEN Pa3BUTHS
XMMHUYECKON HayKU IIPHU aHAJIU3€ MOJTyYEHHBIX
pe3yJIbTaToB

Kox n popmysimpoBka KoMnereHIMU
K-8 BiaaneHHeM OCHOBHBIMH XHMHUYECKHMU, PU3NYECKHMHU U TEXHUYECKHMHU ACTIEKTAMH XHMH4YECKOT0 MPOMBIIILIEHHOT0
NPOM3BOJACTBA C YUYETOM ChIPbEBbIX H JHEPreTHYECKHUX 3aTPAT

Ortan [Lnanupyembie
(ypoBeHb) pe3ynbTaThl Kpurepuu onennBanmst
OCBOEHUS oOyueHus He 3auteno 3auTeHo
KOMIIETEHIIH (mokazarenu
u JOCTUKEHUS
3aJJaHHOTO YPOBHS
OCBOECHHUS
KOMIICTCHITUH)
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IlepBb1it 3HaTh: HMeeTt oTpBIBOYHOE MPECTABICHUE O IlonHbIE U CUCTEMHBIE 3HAHUS O
JTan TEOPETUYECKUE TEOPETUYECKUX (PU3UKO-XUMUYECKUX TEOPETUUYECKUX (PU3UKO-XUMUYECKUX
(ypoBeHb) ¢buzuko- 3aKOHOMEPHOCTAX TUIIOBBIX IIPOLIECCOB 3aKOHOMEPHOCTSX TUIIOBBIX ITPOLIECCOB XUMUYECKOU
XUMUYECKUE XMMHYECKON TEXHOJIOTUH, OOIINX IPUHLIUIIAX TEXHOJIOTUH, OOIIMX NMPUHINIIAX pa3pabOTKH
3aKOHOMEPHOCTH pa3paboTKN XUMHUKO-TEXHOJIOIMUECKUX XUMHUKO-TEXHOJIOTMYECKUX ITPOLECCOB HA OCHOBE
THIIOBBIX IIPOLECCOB | MPOLECCOB HA OCHOBE CUCTEMHOIO MOIX0/1a C CHUCTEMHOTI0 ITOAXO0A C MUCIOJIb30BAHUEM
XUMHUYECKON VCIIOJIb30BAHNEM TEXHOJIOTHYECKUX U TEXHOJIOTMYECKUX U DKOHOMHUUYECKUX KPUTEPUEB
TEXHOJIOTUH, 001IMe | 3KOHOMUYECKUX KPUTEPUEB ITPOU3BOJICTBA IIPOU3BO/ICTBA
TIPUHIIUIIBI
pa3paboTKu
XUMHKO-
TEXHOJIOTUYECKUX
IIPOLIECCOB HA
OCHOBE CUCTEMHOTO
MOAX0J1a C
HCIIOJIb30BAHUEM
TEXHOJIOTUYECKUX U
SKOHOMMYECKUX
KpUTEPHUEB
IIPOU3BOJICTBA
Bropoit YMmers: YacTu4HO OCBOCHHOE YMEHHE PEIIATh CdopmupoBaHHOE YMEHHE pelIaTh TUITMYHbIE
JTan IIPUMEHSTD TUIINYHbIEC 3371a4U, CBSI3aHHEE C 3aJla4, CBA3aHHbIE C IPOU3BOJACTBEHHOU
(YpoBeHb) OCHOBHBIE IIPOU3BOJCTBEHHOMN AEATEIbHOCTBIO JESATEIIBHOCTBIO
XHUMHYECKHE

3aKOHBI U ITIOHATHA
JJI pCIICHUA
Pa3JIMIHBIX
CTaHAAPTHBIX
TCXHOJIOTMYCCKUX
3aaaq
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Tperuit
JTan
(ypoBeHb)

Bmagers:
HaBbIKaAMH
HpI/IMeHCHI/ISI
XUMHUYCCKUX
3aKOHOB IIpU
peleHuu
KO HKp CTHBIX
HpOI/I?;BOIICTBCHHI)IX
3aJa4

@parMeHTapHOE BJIAICHUE HaBbIKAMHU
NPUMEHEHHS] XUMUYECKUX 3aKOHOB U MTOHATHI
JUISl TEXHOJIOTUYECKUX PACUETOB

YcnemnHoe 1 cHCTEMHOE BJIaACHUC HAaBBIKMMHU
MPUMCHCHUSA XUMHNYCCKUX 3aKOHOB U MMOHATHH JIIsL
TCXHOJIOTHUYCCKUX PACUCTOB
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Jns sx3aMena

Koa n ¢popmysinpoBka KomMneTeHIHU
OIIK-1 crmocoOHOCTBIO BOCIIPUHUMATD, Pa3BUBATH M HCIIOJIH30BATh TEOPETUICCKHE OCHOBBI TPAUIIMOHHBIX M HOBBIX Pa3/IelIOB XUMUU TIPU
penieHuu Tpo(ecCHOHAIBHBIX 3a7a4

[Inanupyemsle
pe3yabTaThl 00ydeHus: | Kpurepuu oneHHBaHUS PE3yJAbTATOB 00yICHHS
Sran (yposer) (mokazarenu 2 («He 3 4 («Xopo1o») 5 («OTImaHO»)
OCBOCHHS KOMIICTCHIUH AOCTHKCHUA ynoBieTBoputeln | («Y10BIETBOPUTEIND-
3aJJaHHOTO YPOBHS BHOY) HO»)
OCBOEHHUS
KOMITETEHIIH)
3HaTh: 3atpyaHseTcs B Nwmeer Nwmeer Nwmeer yvetkoe,
TEOPETUYECKHE | OIpe/eIeHUN IpEeJICTaBICHHUE O IpEeJICTaBICHHUE O L[EJIOCTHOE
OCHOBBI 0a30BbIX 0a30BBIX coJiep’KaHun COJIep’KaHuU MIpeJICTaBICHHE O
XUMUYECKUX MOHATUHN H OTJIEIbHBIX OCHOBHBIX y4EOHBIX COJIep’)KaHUU
TUCLUIUIAH (GOopMyIHUpOBKE | XMMHYECKHX KypPCOB I10 XMMHH, OCHOBHBIX
OCHOBHBIX JUCLUIUIMH, 3HAeT 3HAeT TEPMHUHOJIOTHIO, | XUMUYECKUX KYpPCOB U
1 atam (ypoBeHb) 3aKOHOB XUMHH | TEPMHUHOJIOTHIO, OCHOBHBIC 3aKOHBI U 00mmx

OCHOBHBIE 3aKOHBI
XHMUH, HO JIOIYCKaeT
HETOYHOCTH B
dbopMyIMpoBKax

MOHUMAET CYITHOCTh
o0mux
3aKOHOMEPHOCTEH,
U3y4aeMbIX B paMKax
0a30BBIX XUMUYECKUX
JTUCIUIIAH

3aKOHOMEPHOCTSX
XUMHYECKUX
MIPOIIECCOB,
M3y4aeMbIX B paMKax
OCHOBHBIX
XUMHYECKUX
JHACIUATUIMH




2 3tan (YpoBEHb)

3arpyaHsaeTcs
HHTEPIPETUPOBATH
pe3yJbTaThl
OTHOCHUTEIILHO
IPOCTBIX
XUMHNYCCKUX
IIPOLIECCOB C
HCII0JIb30BAHUEM
001X
MPEJCTABICHUN U
3aKOHOMEPHOCTEH,
N3y4aeMBbIX B
paMKax 6a30BBIX
XUMHNYECKHX
JUCLIIINH

YmMmeer
COCTaBJISITh CXEMBI
MIPOLECCOB C
HCIIOJIb30BaHHUEM
3HAHHUI OCHOBHEIX
XUMUYECKUX
JUCIUILINH, HO
JIOITYCKAET OT/ACIIbHbIE
HETOYHOCTH TIPH
bopMynupoBKe
YCJIOBUMI
OCYILIECTBJIEHUS TAKHX
MPOIECCOB

YmMmeer
MIPOTHO3UPOBATH
pe3yJabTaThI
HECIIOKHBIX
IMOCJICIOBATCILHOCTEH
XUMHAYECKUX PEaKIHil
C y4eToM 00IIuX
3aKOHOMEPHOCTEN
MPOLECCOB,
M3y4aeMbIX B paMKax
OCHOBHEBIX
XUMHAYECKUX
JTHUCITUTLINH

YMers: He ymeer

BBITIOJIHSTh 1.
CTaHJIapPTHBIE KJIaCCH(PHUITPOBA
JICHCTBHSA Thb BEIICCTBA,
(xmaccuduxarnys COCTaBIISATh
BEILIECTB, CTPYKTYPHBIE U
COCTaBJICHUE CXEM MPOCTPAHCTBEHH
IIPOLIECCOB, ble (pOpPMYIIBI
CUCTEMaTH3aIUs OCHOBHBIX
JMAHHBIX U T.IL.) C KJIaCCOB
Y4E€TOM OCHOBHBIX OPraHUYEeCKUX U
TIOHSATUN U 00IINX HEOPraHNYECKUX
3aKOHOMEPHOCTEH, COCIUHCHMH,
hopmMyTUpyeMBIX B Ha3bIBaTh
paMKax 6a30BBIX BEIIIECTBA B
XUMUYECKUX COOTBETCTBHUU C
JTUCLUIUIAH HOMEHKJIaTypoil

NIOITAK

YMers:

pearhb He ymeer
TUTIOBBIC y4eOHbIE pemiartb
3a/1a4M 10 OCHOBHBIM TUTIOBBIE
(6a30BbIM) 3a/1a4u U3
XUMHYECKUM 0a30BBIX
JTUCHUILTHHAM KYpCOB XUMHUH,

HO JIOITyCKaeT
OTIENbHBIE
OLINOKHA

VYwmeer pemath
TUTIOBBIC 33]1a9 U3
0a30BBIX KypCOB
XUMHHU

YmMeer pemars
KOMOWHHMPOBAHHBIE
3aaun U3 0a30BbIX
KypCOB XUMHH

YmMmeer pemars
3a7a4H IOBLIIEHHON
CJIO’KHOCTH U3
0a30BBIX KYPCOB
XUMHH
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Bnagers:

HaBBIKaMH
paboThI ¢ yueOHOi
JUTEPATYPOU 110
OCHOBHBIM
XUMHNYECCKHUM
JUCHUILIMHAM

Buianeer Buaneer
HaBbIKaMH HaBbBIKaMH
NOMCKa Y4eOHOM | BOCIIPOM3BEIECHUS
JUTEPATyphl, B | OCBOSHHOTO

T.4., C

yuebHOro Marepuana

WCIIOJIb30BAHUE | IO OCHOBHBIM
M 3JIEKTPOHHBIX | XUMHUYECKUM
pecypcos JACLIUIIIMHAM

Bnaneer
HaBbIKaMU
CaMOCTOSTEIBHOTO
HN3YUCHUA OTACIBbHBIX
pasznenoB yueOHOM
JUTEPATYPHI 110
OCHOBHBIM
XUMHUYECCKUM
JUCHUIIJIMHAM U
00Cy)XIeHUS
OCBOEHHOTO
MaTepuaa

Bianeer
HaBBIKAMHU
KPUTUYECKOTO
aHaJin3a yueOHOU
uH(popMaLuu 1o
OCHOBHBIM pazjiesiaMm
XAMUH,
(bopMyIUpPOBKHU
BBIBOJIOB U Y4acCTHSI B
JICKYCCHH IO
yueOHBIM BOIIpOCaM

Kona n ¢popmysimpoBka KoMneTreHIMU
OIIK-2 BiageHreM HaBBIKAMH XHMHUYECKOTO IKCTIEPIMEHTA, CHHTETUYECKUMHU M aHATUTHYECKUMH METOJAMH TIOJTYICHUS U HCCIICIOBAHUS
XUMUYECKUX BEHIECTB U PEAKIIUN

Ortan [Lnanupyembie Kpurepuu ornieHuBanus pe3ysbTaToB 00yUeHUS

(ypoBeHb) pe3ynbTaThI

OCBOCHHUS oOyueHus

KOMIIETEHIIH (mokazarenu 3

2 («He
u JOCTHKECHHUS («Y 1OBIETBOPHUTEIIBHO 4 («Xopo1o») 5 («OTan4HO»)
yIIOBJIETBOPUTEIILHOY)

3aJJaHHOTO YPOBHS »)
OCBOECHHUS
KOMIICTCHITUH )

[TepBrrit 3HaTh: 3aTpymHseTcs B BBIOOpE Nmeet obmee 3HaeT CTaHIapPTHBIE METO/bI 3Haer CTaHJApTHbIE

Tar CTaHdapPTHBIC METOAbI METoda INOJIYyYCHU, pEaACTaBICHUE O IMOJIy4€HUH, HHCHTHq)HKaHHH n | METOAbI IMOJIy4€HHUH,

(ypOBeHb) MOJIy4EHHS], UIeHTU(OUKATIAA U METOAAX MOIy4YEHHUS, HUCCIIEN0BAHUS CBOMCTB HUIeHTU(UKAIAN u
I/I,HGHTI/Iq)I/IKaLII/II/I n HCCICOOBAaHUS CBOUCTB I/I,[[eHTI/I(bI/IKaLII/II/I n Pas3IMYHBIX I'PYIIT BEMIECTB U HUCCJICAOBAaHUA CBOUCTB
HCCIICA0OBaHUA YKa3aHHOI'O BCHICCTBA, HE HCCIICA0OBaHUA CBOICTB MaTepualioB; IIpaBrujia Thb pu Pa3INYHBIX Tpymmn
CBOICTB BCIICCTB U 3HacT Tp€60BaHI/Iﬁ K OTACIBHBIX KJIACCOB pa60Te C HUMH, OCHOBHBIC BCIICCTB U MATCPHUAJIOB,
MaTepuasoB, IpaBuia | 0)OPMIICHHIO Pe3yIbTaTOB BELIECTB, IIPaBUIIaX TpeboBaHUS K 0OPMIIEHUIO npaBuia TEXHUKU
06p360TKI/I n OKCIICPUMCHTA U HOpM Tb 0€e30MacHOro 06pa]l[€HI/I$I PE3YyJIbTATOB DKCIICPUMCHTA, 0e30macHOCTH npu
Oq)OpMJ'IeHI/ISI C HUMH H criocodax HO OOITYCKACT OTACJIBHBIC pa60Te C HHUMU,
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PE3YJILTATOB pa6OTI>I, MpeACTaBJICHUA HETOYHOCTHU OCHOBHBIC TpC6OBaHI/Iﬂ K
HOopMbI Th pe3yIbTaTOB oopmieHuIo
OKCIICPUMECHTA PE3YJIILTAaTOB
JKCIIEPUMEHTA
Bropoit YMers: YMeer npoBOIUTH YMeer NpoBOAUTH YMeer NpoBOAUTH YMmeer
aran MPOBOJUTH MPOCTOM aHAJIU3 U OJTHO- U OJTHO- U IByXCTaIMHBII BBITIOJIHATH
(ypoBeHb) MPOCTBIE OJHOCTAJUNHBIA CUHTE3 JIBYXCTaJIMAHBIN CUHTE3 | CHUHTE3 M0 MpejiaracMoun JIEMOHCTPATHUBHBIE
XUMUYECKHE OTBITHI | 110 TOTOBOM METOAUKE O€3 | Mo mpeiaraeMoiu METOJIUKE C BBIXOJOM OIIBITHI IO XUMUMU;
0 TpeJyiaraeMbIM ohopMIICHHSI IPOTOKOJIA METOJMKE C BBIXOJIOM IEJICBOTO TIPOIyKTa Oosee OJHO- U
METOIMKAM ONIBITOB LIEJIEBOTO MTPOJIYKTA 50% oT 3asIBIE€HHOTO; JIBYXCTaIMMHBIN
menee 50% ot UICHTU(DUKAITUIO U CUHTE3 110
3aABJIICHHOIO B HUCCIIEN0BaHNE CBOIICTB npejaraeMomn

METOIMKE; aHAJIH3
MOJTy4EHHOTO BEIIEeCTBA
OJIHAM U3 CTaHJIaPTHBIX
MeTo10B. [Jomyckaer
OTHEJIbHBIE OLITHOKNA
pu 0opOpMIICHUN
IIPOTOKOJIA
IKCIICPUMEHTA

MOJTYYEHHBIX BEIIECTB H
MaTepHayioB. Y MeeT
0(OPMIIATH PE3YJIbTATHI
JKCIIEPUMEHTA C
HEOOJIBIIUM KOJIMYECTBOM
3aMeUYaHui

METOJIUKE C BBIXOJOM
[EJIEBOTO MPOYKTa
COTJIaCHO
3asBJICHHOMY B
METO/IUKE; IPOBOIUTH
KOMILJICKCHBIN aHAJIN3
U UCCIIeJIOBaHNE
CBOMCTB MOJYYEHHBIX
BELIECTB U
MaTepuaioB. YMeeT
ohopMIISITh
pe3ynabTaThl
HKCIIEPUMEHTA B
COOTBETCTBUHU C
3asiBIICHHBIMH
TpeOOBaHUAMU
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Tperuit
JTan
(ypoBeHb)

Bnaners
0a30BBIMU
HaBBIKAMU
MIPOBEICHUS
XUMHYECKOTO
IKCIIEPUMEHTA U
o(pOpMIICHHS €ro
pe3yIbTaTOB

Bitaneer HaBbIKaMu
CHHTE3a, HIeHTH(PUKALUU
U U3y4YCHUS CBOWCTB
OT/IEIbHBIX BELECTB

Buianeer
0a30BBIMU HABBIKAMU
CUHTE3a,
UICHTH(QHUKALINN U
W3Yy4YCHHS CBOMCTB
HECJIOKHBIX BEIIECTB

Bitaneer HaBblkamMu
CHHTE3a, UICHTH(PHUKALNN U
U3Y4YCHUS CBOWCTB
OT/IEJbHBIX KJIACCOB
BELIECTB (MaTEpHUAJIOB),
IIPaBUJIBHOTO
IIPOTOKOJINPOBAHNUS OBITOB

Braaneer
HaBBIKAMH CHHTE3a,
UACHTU(DUKAIIY 1
M3Y4YECHUS CBOWCTB
BCIIECTB U
MAaTepHaJIoB,
MPaBUILHOTO
MPOTOKOJIMPOBAHUS
OIILITOB

Ko n popmysimpoBka KoMneTreHIMHU

OIIK-5 cnioco0HOCTBIO K OUCKY, 00padoTKe, aHAJIN3Y HAY4YHOIi HHPopMauuu U popMy/THPOBKe HA HX 0CHOBE BHIBOJ0OB M NpPeEAJI0KeHH

Ortan [Inanupyembie Kpurepuu ornieHnBanus pe3ynbTaToB 00yUeHUS
(ypoBeHb) pe3ynbTaThl
OCBOCHHUS 00y4eHUS
KOMITIETEHIH | (TIoKa3aTenu 3
2 («He
u JOCTHKECHHUS («YnoBnerBoputenbHO | 4 («XOpoIIo») 5 («OTan4HO»)
yIIOBJIETBOPUTEIILHOY)
3aJJaHHOTO YPOBHS »)
OCBOCHHUS
KOMIIETCHITUH)
IlepBsIii 3HaTh: OCHOBHBIE 3HaeT 0 OCHOBHBIX 3HaeT NPHHIUIIBI 3HaeT OCHOBHBIE 3Haer o
TaIll HNCTOYHHUKHU HCTOYHHUKAX I/IHq)OpMaI_II/II/I CHUCTEMaTHU3alnnu Hay‘IHOﬁ NEPUOANYIECCKHUE U3TaHUA T10 JOIIOJITHUTCIIBHBIX
(ypoBeHb) HAy4YHOU CETH UHTEPHET nH(popMaIuu T€ME HAy4YHOU eATEIbHOCTH HCTOYHMKAX MOTYIECHHUS

nH(popMaIuu 1o
XUMUHU

nHbOopMaIH
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Bropoit YMers: YMeer nonb30BaThes YMeer 1onb30BaThCs YMeer 1onb30BaThCs YMmeer

JTan I10JIb30BaThCA CTaHIapTHBIMU KaTaJoroM Hay4yHOU bubnmmorekoii e-library CUCTEMaTU3UPOBATh U

(ypoBeHb) MeYaTHBIMU U MMOMCKOBBIMHU OubIMoTeKON 000011aTh TaHHBIC,
AIIEKTPOHHBIMH IporpaMMaMu MHTEpHETa [I0JIy4YEHHBIE U3
HMCTOYHUKAMHU Pa3IUYHBIX
nH(OPMALIHH TIO HMCTOYHUKOB
XUMUHU

Tperuii Bnanern: HaBeIkamu | BnaneeT HaBLIKaMU Bnaneer HaBLIKaMu Bnaneer naBrikamu nmoucka | Bnageert

JTan MOUCKa 1 COCTaBJIEHUS 3ampoca noucka MHGOpMaluu B | HHGOpPMAILIUK B HAYUHBIX CHUCTEMaTUYECKUMHU

(ypoBeHb) MEPBUYHOMN y4eOHBIX U3JaHUSX MEePUONYECKUX U3IaHUSAX | HAaBBIKAMHU MTOUCKA U
00paboTKN HAyYHOU 00paboTKN HAyYHOM
Y Hay4HO- uH(popManuu
TEXHUYECKOU
nHpopmanuu

Kox u popmysiupoBKa KOMIETEHIMH

OIIK-6 3nanueM HOPM TeXHMKH 0€30MACHOCTH U YMEHHEM Peain30BaTh UX B J1a00PATOPHBIX U TEXHOJIOTHYECKHX YCJI0BHUAX

Oran
(ypoBeHb)
OCBOCHHUS

KOMITETEHITH
u

[Lmanupyemsie
pe3ynbTaThl
oOyueHus
(mokazarenu
JOCTH)KEHUS
3aJJaHHOTO YPOBHS
OCBOECHHS

KpI/ITepI/II/I OLCHHUBAHUA PC3YIILTATOB O6y‘~IeHI/I$I

2 («He
yIIOBJIETBOPUTEIILHOY)

3
(«Y 1OBIETBOPUTENHLHO

»)

4 («Xopo1o»)

5 («OTan4HO»)
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KOMIIETECHIIH)

[TepBsIit 3HaTh: OCHOBHbBIE 3aTpyAHseTcsl B 3HAHUU Nwmeert obrmiee 3HaeT OCHOBHBIC PUHIIUIIBI | 3HAET MPUHIIUIIBI
aTan XapaKTEPUCTUKUA U | OCHOBHBIX XapaKTEPUCTUK | MPEACTaBICHUE 00 OpraHu3aluy XUMHYECKOTO | ONpeeIICHUs
(ypoBeHb) CBOMCTBA Y CBOMCTB KOMIIOHEHTOB OCHOBHBIX MIPOU3BOJICTBA, PETIAMEHT U | SKOJIOTHUECKOM
KOMIIOHEHTOB XUMUYECKUX XapaKTEPUCTHK U TEXHUYECKUE CPE/ICTBA, 0€30MacHOCTH
XUMUYECKUX MIPOU3BOJICTB; TUIIOB U CBOWCTB KOMIIOHEHTOB | HEOOXOIUMBIE JIJIst MIPOU3BOJICTB, METO/IbI
MIPOU3BO/ICTB; TUIIBI | CTETICHH BO3JICHCTBUS XUMHUYECKUX KOHTPOJISI U YIIPABJICHUS MPEAOTBPAILICHUS
Y CTEICHb XUMUYECKUX TMPEANPUATAN | TPOU3BOJACTB; TUIIOB U | TEXHOJIOTMYECKUM BO3MOJKHBIX aBapuii
BO3JICHCTBUS Ha OKPY>KAIOILYIO CPELy; CTENEHH BO3/IEHUCTBUS IPOLIECCOM
XUMHUYECKUX npaBuiia paboThl Ha XUMHUYECKUX
MPEANPUSITHI HA 000pYyIOBaHUU U TEXHUKU | MPEITPHUATUN Ha
OKPYKaIOILYIO 0e30MacHOCTH OKPYKAIOIIIYIO CPELY;
cpeny; mpaBmiia npaBuiia paboThl Ha
paboThl Ha 000pyI0BaHUU U
000py/I0BaHUU U TEXHUKU 0€30MacHOCTH
TEXHHUKHU
0€30MacHOCTH
Bropoit YMeTs: YMeeT ucnoab30BaTh YMeeT ucnoab3oBaTh YmMeer BrIOUpaTh YMeeT onpenenarsb
JTan HCI0JIb30BATh MpOCTENIINe TEXHUYECKHUE | OCHOBHBIE TEXHUUYECKHE | TEXHUYECKHUE CPEICTBA U PHUCKH U NIPEABUIETH
(ypoBeHb) TEXHUYECKHE CpEICTBa AJISl U3MEPEHUsT | CpelCTBa AJis TEXHOJIOTUH C YYETOM MOCJIEJICTBUS aBapuH,
CpeacTBa psiza mapameTpoB U3MEpEeHUs pssa 0€30MacHOCTH UX BO3HHUKAIOIIINE B
U3MepeHust TEXHOJIOTMYE€CKOT0 napaMeTpoB PUMEHEHUS pe3yabpTaTe 0TKasza
OCHOBHBIX npolecca, HO I0IyCKaeT TEXHOJIOTUYECKOTO paboThI anmnaparypsl
apaMeTpoB OLINOKHU mporecca, HO
TEXHOJIOTUYECKOTO JOITycKaeT HeOoIbIlIne
mpoiecca HETOYHOCTHU
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Tperuit
JTan
(ypoBeHb)

Bnaners:
HaBbIKAMH
paboThI HA
XUMHUYECKOM
o0opymoBaHuH,
IMpUHOHUIIaMH
pacuéra
TEXHOJIOTUYCCKUX
pEXUMOB

Buiageer
MPOCTEUIIMMHU HAaBbIKAMHU
paboThl HA XUMHYECKOM
000pyI0BaHUH,
IIPUHLIUIIAMH pacu€ra
TEXHOJIOTHYECKHUX
PEKHUMOB, HO JIOIYCKAET
OIINOKH

Brnaneer
0a30BBIMHU HaBLEIKAMU
paboThI HA
XUMHYECKOM
000py10BaHNUH,
MPUHILIUIIAMH pacu€ra
TEXHOJIOTHYECKUX
PEXUMOB U JOMTYCKAET
HeOOJIBIIIHE
HETOYHOCTH

Bnaneer
MeToJaMH BEIOOpa

PadHOHAIBHEIX
TEXHOIOTHISCEKHX
CXeM IIPOH3BOICTEA
H MeTOdaMH
YTHIH3IAIIHH
OTXOI0B
MpOoH3BOICTEA.

Bnaneer
METOIAMHE PacHe]
PHCEOE
HNHMHYeCKHX
I[IPOH3BOICTE.
I[IPHHIOHITAMH
JHATHOCTHEH
HHMHEKO-
TeXHOTOTHIECKOH
CHCTEMEI.

ra

Kox u popmyiupoBka KOMIeTeHIMH
K- 2 BaaneHueM HaBbIKAMH HCII0JIb30BAHUS COBPEMEHHOM annaparypbl NP NPOBeeHNH HAYYHbIX HCCIeI0BAHUM

Oran [Tnanupyembie Kputepun onieHuBaHMs pe3yJIbTaTOB O0YUCHHSI
(ypoBeHb) pe3ynbTaThl

OCBOCHHS oOyueHus

KOMIIECTCHITH (mokazatenu 3

2 («He
u JOCTH>KECHHS («Y IOBIETBOPUTEIILHO 4 («Xopo1o») 5 («OTan4HOo»)
YIIOBIICTBOPUTEIIHLHOY)

33JJAHHOTO YPOBHS »)

OCBOCHHS
KOMIICTCHIIH )
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IlepBb1it 3HaTh: 3arpyaHseTcs B CamocToATENBHO CaMocTOATEIBHO CaMoCTOATEIBHO
JTan o0opyaoBaHue U OTIPENEIICHUU U OTpeeIsieT OTIPENEIIAeT KOMIOHEHTBI MOAKJIIOYAET
(ypoBeHb) IPOrpaMMBbI Ha3HAYEHUHU KOMIIOHEHTOB | KOMIIOHEHTHI prOopoB | mpubopos. Mmeer KOMIIOHEHTHI
IIpelHa3HaYeHHbIE | MPUOOpa U MPOrPAMM. WNmeer npeacraBnenus | npeacTaBiIeHUs O npubopos. Mmeer
U1 IPOBEJICHUS 0 HOPMAJIbHOM PEXKHME | HOPMaJIbHOM PEXKHUME UX IIPEJICTaBICHUS O
CUHTE3a U uX (YHKIHOHUPOBAHUS | (PYHKIMOHHPOBAHHMSL. HOpPMaJIbHOM U
HCCIIeIOBaHUE U NIPOBEJICHUH [TpuMeHsieT KOMIBIOTEPHBIE | KPUTHUECKOM
pa3nuYHbIX (HU3HUKO- OTJICJIbHBIX OTIEPAIUi IPOTPaMMBI JIIsI peKUMax ux
XUMHYECKAX yIIpaBJICHUS IPUOOPOM (bYHKIIMOHUPOBAHUSI.
CBOJCTB BEILIECTB. Crniocoben
JTMarHOCTUPOBATh
MPOCTHIE OIUOKH
npuOoOpoB U
porpamMm
yIpaBlIeHUs
Bropoit YMeTb: IpoBOIUTE | 3aTpYyIHSETCA B [IpoBogut otnenbHble | IIpoBOIWT OTHENBHBIE CamMocTosATENBHO
aTan SKCIIEPUMEHT Ha MIPOBEJICHU U oTepaluy B XOJIe omiepaluu B XOJe OCYIIIECTBIISIET BCE
(ypoBeHb) Hay4YHOM JKCIIEPUMEHTa Ha JKCIIEPUMEHTa Ha 9KCMIEPUMEHTA Ha HAYYHOM | ATaIlbl SKCIIEPUMEHT
000pyI0BaHUH, Hay49HOM 000pY/I0BaHUH Hay4HOM obopynoBaHum 0e3 Ha HAy9HOM
MIPOBOJIUTH HCIIOJIb30BaHUU obopynoBanuu 6e3 00paboTKH Pe3yabTaTOB 000pyTI0BaHNH,
00paboTKy CTeIUATU3UPOBAHHBIX 00paboTKu U3MEPECHUN B MIPOBOJUT 00PabOTKY
pe3yNIbTaToB U IporpaMm pe3ylbTaToB CHeIHAIN3UPOBAHHBIX pEe3yJabTaTOB U
U3MEpPEHUH C M3MEpPEHU B KOMITBIOTEPHBIX W3MEpEHUH C
HCII0JIb30BaHUEM CHEIMAIM3UPOBAHHBIX | IPOrpPaMMax. UCI0JIb30BaHUEM
CHelHalIu3UpOBaHH KOMITBIOTEPHBIX CHEIUAIN3UPOBAHHBIX
BIX KOMITBIOTEPHBIX porpaMMax. KOMITBIOTEPHBIX
MIPOTPAMM. IPOrPaMM.
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Tperuit
JTan
(ypoBeHb)

Bnaners: ocHOBaMu
POOOMOATOTOBKHI
JUTSl IPOBEICHUS

3arpyaHseTcs B
MOJATOTOBKE MPO0 1
00BEKTOB st

Bremonnser OTACIBHBIC
oTiepaluy B X0J1e
IpOOOTIOATOTOBKH.

CaMOCTOSTEIIHLHO
BBIIIOJIHACT 6OJIBH_II/IHCTBO
onepanuil B Xo1e

CaMOCTOSITEILHO
crocobeH
OCYILECTBUTH NOJIHBIN

Pa3NUYHBIX (PU3KUKO- | TIOCIIETYIOMIETO pOOONOATOTOBKH MPOCTHIX | LUK

XUMHYECKHUX HACCIIEI0BaHUSL. 00BEKTOB poOONIOATOTOBKH
AHAJIM30B

Bianers: 3arpyansercs B nopsake | [IpoBoaut msmepenns, | CamMOCTOATENBHO TOTOBUT Crioco0GeH k
HavyaJbHbIMHU BKJIFOYEHUS U HE CIIOCOOEH M3MEHSTh | MPUOOp K 3aIycKy, MIPOBEACHUIO MTOJTHOTO

HaBBIKAaMU paOOTHI
co
CTICIUATM3UPOBAHH
BIM HayYHBIM
000pyI0BaHHEM

BBIKJTFOUCHHS TTPHOOPa,
CHATHUY MOKa3aHUI
U3MEpEeHU I

napameTpsl puodopa.

KOHTPOJUPYET ¥ U3MEHSIET
napameTpsl Mpudopa B X01e
IKCIIEPUMEHTA.

IMKJIa paboT Ha
CHeUAIN3UPOBAHHOM
HAyYHOM
000pyTIOBaHHUH TIPU
MIPOBEJICHUU
HKCIEPUMEHTOB
HEBBICOKOH
CJIOKHOCTHU

Koa u ¢popmynpoBka KoMneTeHIHH

IIK-3 moHrMMaHuEM OCHOBHBIX SaKOHOMepHOCTCﬁ pa3BUTHA XUMHYECKOM HAaYKH, BJIIAICHUCM CHCTEMOM q)YHI[aMeHTaJ'ILHbIX XUMHWYECKUX MOHSITHI B

MCTOAOJIOTHYCCKHUX aCIICKTOB XMMUU, (I)OpMaMI/I U MCTOAaMU HAYUYHOT'O TTIO3HAHU A

Oran [Mnaaupyembie Kputepuu onieHnBanus pe3yabTaTOB 00yUYCHHUS

OBEHb €3yNbTaThl 2 («He 3
(yp ) pesy ( 4 («Xopo1oy) 5 («OTan4HOY»)
OCBOEHHS o0OyuyeHus yJIOBJIETBOPUTEIILHOY) («Y IOBIETBOPUTENHLHO
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KOMIICTCHITH (mokasarenu »)
u JOCTHKCHUSI
3aJIaHHOTO YPOBHS
OCBOEHUS
KOMIIETEHIMH)
[TepBsrit 3HaTh: ®parMeHTapHbIC Henonnbie CdopmupoBaHHbIE, HO CdopmupoBanHbie
JTan OCHOBHbIE IpeACTaBICHUS 00 IpeCTaBICHUs 00 coJieprKallue OTAEIbHbIE CUCTEMaTUYECKUe
(ypoBeHb) 3TaIlbl U OCHOBHBIX dTanax u OCHOBHBIX JTalax u npoOeTbl MpeCcTaBICHUs 00
3aKOHOMEPHOCTH 3aKOHOMEPHOCTAX 3aKOHOMEPHOCTAX OCHOBHBIX dTanax u
dhopmupoBaHus dhopmupoBaHus dbopmMupoBaHUs 3aKOHOMEPHOCTSX
(GbyHIaMeHTaIbHBIX | (DyHJAaMEHTaIbHBIX (byH1TaMeHTaJIbHbIX (dbopMupoBaHUs
XUMHUYECKUX XUMUYECKUX TTOHSATHI XUMUYECKUX TOHATUN | QyHIaMEHTAIbHBIX
MOHATUI XUMHYECKUX MTOHITUI
Bropoit YMeTs: O6mamaer YMeeT npuMeHsITh B nenom ycnemnoe CdopmupoBanHoe
aTan [IpumeHaTh (dbparmenTapHOU OCHOBHBIC MPUMEHEHHNE OCHOBHBIX YMEHHE M0JIb30BaThCs
(ypoBeHb) OCHOBHBIE CIOCOOHOCTBIO ¢byH1aMeHTalIbHbIE (byH1aMeHTaJIbHBIX OCHOBHBIMH
dbyHIaMEHTANBHBIE | TPUMEHEHUSI OCHOBHBIX XUMUYECKUE TTOHATHUS XUMUYECKUX TTOHATUHN byHIaMEHTATPHBIMHU
XUMHYECKHE (yH1aMeHTaJIbHBIX XUMHUYECKUMHU
TTOHATHS XUMHYECKUX TOHITUN MOHATHIIMU
Tperuii Bnanets dparMeHTapHOE B nenom ycnemnoe, Ho | B nienom ycnemiHoe, HO VYcenemHoe u
JTan CUCTeMOM 0a30BBIX | MPUMEHEHHE OCHOBHBIX HE CHCTEMAaTU4YeCcKOoe coJieprKallee OTAeNIbHbIC CHUCTEeMaTHYECKOe
(ypoBeHb) dbyHIaMeHTANBHBIX | (DyHIaMEHTaIbHBIX MIPUMEHCHHE poOesbl MPUMEHECHHE MIPUMEHCHHE
XUMHYECKUX XUMHYECKUX TOHITUN ¢byH1aMeHTaJIbHBIX (byH1aMeHTaJIbHBIX ¢byH1aMeHTaIbHBIX
MOHATHH XUMHYECKUX MOHITUNH | XUMUYECKUX MOHSATHIA XUMHYECKUX MOHITUN
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Koa u popmyiupoBKa KOMIETEHIMH
IMK-4 cniocoOHOCTHIO TPUMEHSATh OCHOBHBIC €CTECTBEHHOHAYYHBIC 3aKOHBI IPH 0OCYKICHUH ITOTYICHHBIX PE3YJIbTATOB

Otan [Tnanupyembie Kpurepuu onienuBanus pe3ysibTaTtoB 00yUeHUS
(ypoBeHb) pe3ynbTaThl
OCBOEHUS oOyueHus
KOMITETEHITH (mokazarenu 3
2 («He
" JOCTUXKEHUS («Y noBneTBOPUTEIHHO 4 («Xopo1o») 5 («O1an4HO»)
YIOBIIETBOPUTEIHHOY)
3aJJaHHOTO YPOBHS »)
OCBOEHHUS
KOMTIIETSHITHH)
[TepBsrit 3HaTh: OCHOBHBIE Nwmeer npencraBnenue o6 | 3HaeT HEKOTOPHIE 3HaHue 0 [TonHbIE M cUCTEMHBIE
aTan 3aKOHBI XUMUHU U OCHOBHBIX XUMHUYECKUX TIOHSATHUS U 3aKOHBI €CTECTBCHHOHAYYHBIX 3HAHUS O
(ypoBeHb) CMEXHBIX HayK 3aKOHAX XUMUU U CMEXKHBIX 3aKOHAX U €CTECTBEHHOHAYYHBIX
HayK 3aKOHOMEPHOCTSIX Pa3BUTHUS | 3aKOHAX U
XMUMHYECKON HAYKU B LIEJIOM | 3aKOHOMEPHOCTSIX
MOJIHBIE, HO COepkKaT pa3BUTHUSA
HEKOTOpBIE MTPOOEIIBI. XUMHYECKON HayKu
Bropoit YMeTh: npuMeHsATh | YacTUYHO OCBOEHHOE B nenom ycnemno, Ho | B nienom ycnemHoe, HO CdopmupoBanHoe
JTan OCHOBHBIE yYMEHHE MPUMEHSTh HE CHCTEMHOe YMEHHUE | cofepiKalllue OTJCIbHbIE YMEHHE peliaTh
(ypoBeHb) €CTECTBEHHOHAy4YH | €CTECTBEHHOHAy4YHBIE pelaTh THIUYHbIE npoOesibl yMEHHE peliaTh TUIIMYHbBIE 33]a4H,
bI€ 3aKOHBI U 3aKOHBI 3a/1a4M, CBSI3aHHbBIE C TUTMIUYHbBIE 33]]a4H, CBS3aHHbIE C
3aKOHOMEPHOCTH 00paboTkoil 1 CBs3aHHbBIE C 00pa0OTKON U | IPUMEHEHUEM
pa3BUTHUA AQHAJIM30M TOJyYEHHBIX | aHAJIM30M IOJTY4YE€HHBIX €CTECTBEHHOHAYYHBIX
XUMHYECKON HAyKU pe3yabTaToB pe3yabTaToOB 3aKOHOB U
IIpH aHaJN3e 3aKOHOMEPHOCTEN
MOJTYYEHHBIX pa3BUTHUSA
pe3ynbTaToOB XUMUYECKON HAyKH

MIpY aHATU3e
MOJTy4YE€HHBIX
pe3yNbTaTOB
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Tperuit
JTan
(ypoBeHb)

Brnanets:
OCHOBHBIMHA
METOJIaMU aHaJIn3a
1 00paboTKn
IOJIY4YEHHBIX
pe3ynbTaToB

®parMeHTapHOE BIaJCHUE
HaBbIKaMU aHaJIW3a U
00paboTKH Pe3ynbTaTOB

B nenom ycnemnoe, HO
HE CHCTeMHOe
BJI1aACHHUEC HaBbIKaMU
aHanmm3a 1 00paboTKH
pe3yJIbTaToB

B uenom ycnemnoe, HO
coJiepKaiiee OTAeIbHbIC
npoOesbl Uin
CONPOBOKIAOIIEECs
OT/ICITHHBIMU OITUOKAMU
BJIa/ICHUC HABBIKAMU
aHajan3a u 00paboOTKU
pe3yabTaToOB

VYcenemHnoe u
CHCTEMHOE BIIaJICHUE
HaBbIKAMU
MIPUMEHEHUS
OCHOBHBIX
€CTECTBEHHOHAYYHbIE
3aKOHBI U
3aKOHOMEPHOCTEH
pa3BuTHUSA
XUMHYECKOW HAYKH
IIPU aHAJIN3E
MTOTY4EHHBIX
pEe3YyNbTaTOB

Kona n ¢popmysimpoBka KoMneTreHIMHU
K-8 BiaaneHHeM OCHOBHBIMH XHMHUYECKHMU, PU3NYECKHUMHU U TEXHUYECKHUMHU ACTIEKTAMH XHMHYECKOT0 MPOMBILILIEHHOT0

NPOU3BOJCTBA € YYeTOM ChIPbEeBbIX H JHEPreTHYEeCKHX 3aTpaT

Ortan
(ypoBeHb)
OCBOCHHUS
KOMIIETEHIIH
u

[Lnanupyembie
pe3yIbTaThI
00y4eHUs

(mokazarenu
JOCTHKECHUS
3aJJAHHOTO YPOBHS
OCBOCHHS
KOMIICTCHITUH )

Kputepuu orieHrBanus pe3yabTaToB 00yUeHHUsI

2 («He
YIIOBIICTBOPUTEIIHLHOY)

3
(«Y moBIIETBOPUTEIB-
HO»)

4 («Xopo1o»)

5 («OTnaHO»)
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IlepBb1it 3HaTh: HNmeet oTpbpIBOUHOE 3HaeT HEKOTOpbIE 3HaHUs O ITonnsle n

JTan TEOPETUYECKHE IIPE/ICTaBICHUE O TEOPETUYECKHE TEOPETUUYECKUX (PU3UKO- CUCTEMHbIE 3HAHUS O

(ypoBeHb) ¢buzuko- TEOPETUYECKHUX (PU3UKO- (HU3UKO-XMMHUYECKHE XUMHUYECKUX TEOPETUYECKUX
XUMHYECKUE XUMHYECKUX 3aKOHOMEPHOCTH 3aKOHOMEPHOCTSIX TUIOBBIX | (PU3HKO-XUMHUYECKHUX
3aKOHOMEPHOCTH 3aKOHOMEPHOCTAX TUIIOBBIX MPOIIECCOB IIPOLIECCOB XUMUYECKOM 3aKOHOMEPHOCTAX
TUIIOBBIX IPOLECCOB | TUMOBBIX IIPOLIECCOB XUMHYECKON TEXHOJIOTUH, 00X TUIIOBBIX IPOLIECCOB
XUMHUYECKON XUMUYECKON TEXHOJIOTHH, | TEXHOJOTHH, OOIIne IPUHLIMIIAX pPa3padOTKU XUMHUYECKON
TEXHOJIOTUH, 001Me | O0MMX MPUHIUIAX NPUHIUIEI pa3pabOTKH | XUMUKO-TEXHOJIOTHUYECKHX | TEXHOJIOTUH, OOLIHX
TIPUHITUTIBL pa3paboTKHU XMMHKO- XUMHKO- IIPOLIECCOB HA OCHOBE MPUHIMIIAX
pa3paboTKu TEXHOJIOTUMYECKUX TE€XHOJIOTHYECKUX CHUCTEMHOTI'O M0JIX0/1a C pa3paboTKN XUMHKO-
XUMHKO- MIPOLIECCOB Ha OCHOBE IIPOLIECCOB Ha OCHOBE HCII0JIb30BAHUEM TEXHOJIOTHYECKUX
TEXHOJOTUYECKHUX CUCTEMHOTI'0 IOJIX0/a C CHUCTEMHOTI'O MOJIX0JIa C | TEXHOJOTHYECKUX U IIPOLIECCOB Ha OCHOBE
MIPOLIECCOB Ha HCII0JIb30BAHUEM HCII0JIb30BAHUEM SKOHOMMYECKHUX KPUTEPUEB | CUCTEMHOIO MOJAX0a
OCHOBE CUCTEMHOI'O | TEXHOJIOTHYECKHX U TE€XHOJIOTUYECKUX U IIPOM3BO/JICTBA, HO COJIEPKAT | C UCIOJIb30BAaHUEM
MO/AX0/1a C SKOHOMMYECKUX 9KOHOMMUYECKUX HEKOTOpBIE TPOOEIBI. TEXHOJIOTUYECKUX U
HCII0JIb30BaHUEM KpUTEPUEB NMPOU3BOJICTBA | KPUTEPHEB HKOHOMMYECKUX
TEXHOJIOTUYECKUX U MIPOU3BO/ICTBA KpUTEpUEB
HKOHOMHUYECKUX IIPOM3BOJICTBA
KpUTEpHEB
IIPOU3BOJICTBA

Bropoit YMeTs: YactuuHo B nenom B nienom ycnemixoe, CdopmupoBanH

JTaln IIPUMEHSATh OCBOEHHOE YMEHHUE YCIIEIIHO, HO HE HO COJIep Kalliue OT/AEIbHbIE | 0€ YMEHUE pellaTh

(YpoBeHb) OCHOBHbIE pelaTh TUIIUYHBIE 33]a4l, | CHCTEMHOe YMEHHE npo6esbl yMEHHE penlaTh TUIIMYHBIE 331a4H,
XUMUYECKHE CBsI3aHHEe C pelaTh TUIIUYHbIE TUIIMYHBIE 33/1a4H, CBSI3aHHBIE C

3aKOHBI U ITIOHATHA
JJI pCIICHUA
Pa3JIMIHBIX
CTaHAAPTHBIX
TCXHOJIOTMYCCKUX
3aaaq

IIPOU3BOJICTB €HHOM
ACATCIBbHOCTBIO

3aJa4yu, CBA3aHHBIC C
IIPpOU3BOJACTB €HHOM
ACATCIIBHOCTBIO

CBJ3aHHBIC C
HpOHBBOﬂCTBeHHOﬁ
JACATCIIBHOCTBIO

HpOI/I3BO,I[CTBeHHOI71
JACATCIIBHOCTBIO
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Tperuit
JTan
(ypoBeHb)

Bmagers:
HaBbIKaAMH
HpI/IMeHCHI/ISI
XUMHUYCCKUX
3aKOHOB IIpU
peleHuu
KO HKp CTHBIX
HpOI/I?;BOIICTBCHHI)IX
3aJa4

®parmMeHTapHoe
BJIaJICHHUE HaBBIKAMU
MPUMEHEHHS] XUMUYECKUX
3aKOHOB U IIOHSATUU I
TEXHOJIOTHICCKUX
pacyeroB

B nemom
YCIELIHOE, HO HE
CHCTEMHOE
MIPUMEHEHUE
XUMHYECKNX 3aKOHOB U
TIOHATHH I
TEXHOJOTHYECKUX
pacyeroB

B uenom ycnemxoe,
HO COJIeprKalliee OTACNIbHbIC
npoOesbl Uin
COITPOBOXKIAIOIIEECS
OT/ACJIbHBIMU OIIHOKaMU
MPUMCHCHUE XUMHUYECKUX
3aKOHOB U NOHATUI 1A
TEXHOJIOTHYECKUX PACUETOB

YcmemniHoe u
CHCTeMHOe BJIaJICHHC
HaBBIKUMH
MIPUMEHEHHUS
XAMHWYECKIX 3aKOHOB
W HOHATUH 11
TEXHOJIOTHYECKHUX
pacyeToB
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[Toxa3zaTtenu cpopMUPOBAHHOCTH KOMIICTECHIIHH:

Kpurepusimu olieHUBaHUS SABIISIOTCS 0allIbl, KOTOPBIE BBICTABIISIFOTCS MIPETIOIaBaTEIeM 3a BUBI
JESITEIbHOCTH (OLIEHOYHBIE CPEACTBA) [0 UTOTaM U3yUeHUsl MOy el (pa3/ienoB TUCLUILINHEI),
NEPEYHCICHHBIX B PEUTHHT-TIJIAaHE JUCUUILTMHBI (07151 9K3aMeHa. TEKYLIIUH KOHTPOJIb — MakcuMyM 40
0a/IoB; pyOeKHBIN KOHTPOJIb — MakCUMyM 30 0aIoB, MOOHIPUTENbHBIC OaTbl — MakcuMyM 10; dis
3auema: TEKYIIHA KOHTPOIb — MakcUMyM S50 6ayuioB; pyOeKHBIH KOHTPOJIb — MakcCUMyM 50 6asuios,
MOOIIPUTETbHBIE 0auIbl — MakcumyM 10).

[Ixanbl OLIEHUBAHUA:

(0ns1 ox30MeEHQ:

oT 45 10 59 6annoB — «y1OBIETBOPUTEIBHOY;

oT 60 10 79 6anIoB — «XOPOLION;

oT 80 GaJIJIOB — «OTIIMYHOY.

0714 3auema:

3ayTeHo — oT 60 10 110 peitTuHroBbIx 6anoB (BKiItoyas 10 HOOMPUTENbHBIX OallIIOB),

He 3a4TeHO — OT 0 10 59 peUTUHTOBBIX OAILIOB).

4.2. TunoBble KOHTPOJIbHBIE 3aJaHUS WJIM HHbIE MATePHAJIbl, He00X0AUMBIe IS OLleHKH
3HAHM, YMEHHl, HABBIKOB H OIIBITA AeATEIbHOCTH, XapaKTePU3yIIMX 3Talbl (POPMHPOBAHUA

KOMIIeTeHIHi1 B poliecce 0OcBOeHHs 00pa3oBaTe/ibHOI porpaMmmbl. MeToanyeckue

MaTepHaJIbl, ONpelesone Npoueaypbl OeHMBAHUS 3HAHUN, YMEHHH, HABBIKOB M ONbITA
AeATeIbHOCTH, XapaKTePU3yIIHUX 3Tanbl GOpMHUPOBAHUS KOMIIETEHIUI

Orarnsl Pesynbrarel 00yueHus Komnerenuus Onenou-
OCBOEHHUS HbIE
CpeacTBa
TEOPETHYECKUE OCHOBBI 0a30BBIX OIIK-1 crioco6HOCTHIO
3HaHUuA XUMHUYCCKUX JUCLHUILINH BOCIIpMHUMATh, pa3BUBATh U JOITYyCKH
UCII0JIb30BaTh TEOPETHUECKUE | K
OCHOBBI TPAJAULIMOHHBIX U naboparo
HOBBIX Pa3/IeJIOB XUMHUH IIPU PHBIM
penieHuu npodecCHOHAIBHBIX | paboTam
3a1a4
CTaHJIapTHbBIC METO/IbI TTOJTYYEHHUSI, OIIK-2 BnajicHHEM HaBBIKAMHM | JOMYCKH
HJEHTU(DUKAIINN U UCCIICTOBAHUS XMMHUYECKOI'0 3KCIIEPUMEHTA, K
CBOMCTB BEIIECTB U MaTEPHAIIOB, CHHTCTHICCKUMH 1 naboparo
IpaBm@Ia 06paGoTEE B ohopMIEHHs AHATUTUYECKUMU METOIaMU PHBIM
MOJIy4EHUS U UCCIIEAOBAHUS paboTtam
pe3ynbTaToB paboThl, HopMbI Th XHMEUECKAX BEIIECTB K
peakiuii
3HaTh: OCHOBHBIE HCTOUHUKH HayyHOU | OIIK-5 cmoco6HOCTBIO K JIOTTYCKHU
nH(pOpPMAIINK TT0O XUMUHU MOMCKY, 00paboTKe, aHATTU3Y K
Hay4YHOH MH(opMaIu u nabopato
(bopMynUpPOBKE HA UX OCHOBE | PHBIM
BBIBOJIOB U MPE/JIOKEHUN paboTtam
OCHOBHBIE XapakTepucTHKU U cBorictBa | OIIK-6 BrmageHmeM HOopMamu | IOMYCKHU
KOMIIOHEHTOB XMMUYECKUX TEXHUKH 0€30MacHOCTH U K
MIPOU3BO/ICTB; TUIIbI U CTETIEHb YMEHUE peallu30BaTh UX B naboparo
BO3/ICUCTBUSL XUMHUYECKUX 71a00PaTOPHBIX U PHBIM




MPEIIPUATHI HA OKPYKAIOLIYIO CPEAY;
npaBmiIa paboThl Ha 00OPYIOBAHHH U
TEXHUKH 0€30MacCHOCTH

TCXHOJIOTHYCCKUX YCIIOBHUAX

pabotam

3HaTh: 000pYJOBAaHKUE U TPOTPAMMEI [IK-2 BrnanenvneM HaBbIKAMU Otuér no

NpeAHa3HaYEHHBIC 151 POBEICHUS WCIIO0JIHb30BaHUS COBPEMEHHON | 1aboparo

CUHTE3a U UCCIIEOBAHUE PA3TUIHBIX anmnapaTypsl pU MPOBEACHUN | PHOU

@®X CBOMCTB BEUIECTB. HaY4YHBIX UCCJICTOBAHUI pabote

OcHOBHBIE TIOHATHUS U 3aKOHBI XUMUHU [IK-3 BiamenuemM cuctemMoun Otuér mo
byHIaMEeHTATBHBIX naboparo
XUMUYECKUX NOHATUN U pHOH
METOJOJIOTUYECKHUX aClIeKTOB | paboTe
XUMUH, (HopMaMu U METOIaMH
HAYYHOTO MO3HAHUS

3HaTh: OCHOBHBIE 3akoHbl xumuu u | [1K-4 CIOCOOHOCTBIO | TECTHI

CMEXHBIX HayK MPUMEHSATH ocHOBHBIE | OTUET MO
€CTECTBCHHOHAYYHbIE 3aKOHBI | J1abopaTo
npu OOCYXKJIEHUU TOJTyYEeHHBIX | pHOU
pe3yIbTaToOB pabote

3HaTh: TeopeTHdeckre GU3NKo- [1K-8 BrmajgeHWeM OCHOBHBIMU | JOIYCKH

XUMUYECKHE 3aKOHOMEPHOCTH TUTIOBBIX | XUMUYECKUMH, (PU3UUECKUMH | K

MPOIIECCOB XUMHUECKOW TEXHOJIOTHH, U TEXHUYECKHMMH acleKTaMu | J1aboparo

001I1e TPUHITUIIBI pa3pabOTKU XUMHUKO- | XUMHYECKOTO PHBIM

TEXHOJIOTMYECKHUX MMPOLECCOB Ha IIPOMBIIUIEHHOTO paboTtam

OCHOBE CUCTEMHOI0 MOJAX0/1a C IPOU3BOJACTBA  C  Y4ETOM

HCIIOJIb30BAHUEM TEXHOJIOTMYECKUX U CBIPBEBBIX M JHEPreTUYECKUX

SKOHOMHYECKUX KPUTEPHUEB 3arpar

MIPOU3BO/ICTBA

BBIMNOJIHATH CTAHJIAPTHBIC JCHCTBUS OIIK-1 crtocoOHOCTEIO

YMEHUsA (kmaccudukanys BeIecTs, BOCIIPUHUMATh, Pa3BUBaTh U OTtuér no

COCTaBJICHUE CXEM IPOIIECCOB, UCII0JIb30BaTh TEOPETHUECKUE | J1abopaTo

CUCTeMAaTH3alMsl JaHHBIX U T.I1.) C OCHOBBI TPAJAUIIMOHHBIX U pHOI

Y4€TOM OCHOBHBIX IMOHSATUHN U 001X HOBBIX Pa3JIeJI0B XUMHHU IIPU pabote

3aKOHOMEPHOCTEH, POPMYIHUPYEMBIX B | pelIeHUH PO (HecCHOHATBHBIX

pamkax 0a30BbIX XMMHUYECKUX 3a1a4

JUCHUIUINH

pelaTh TUIOBBIC yueOHbIE 3a/1a4H 110

OCHOBHBIM (0a30BbIM) XUMHUYECKUM

JUCHUIIIIMHAM

MIPOBOJIUTH MPOCTHIE XUMUUYECKHE OIIK-2 BnaseHneM HaBbIKAMHU | IOMYCKHU

OTBITHI IO MPEJIAra€MbIM METOJAMKAM | XUMHYECKOTO SKCIIEPUMEHTa, | K
CUHTETUYECKUMH U naboparo
AQHAJTUTUYECKUMHU METOJaMU PHBIM
MOJIYYEHHS U UCCIIEI0BAHUS paboTtam
XUMHUYECKUX BELIECTB U
peakuui

YMeTb: N0Jb30BaThCs IEYATHBIMU U OIIK-5 criocoOHOCTBIO K JIOTTYCKHU

3NEKTPOHHBIMU UCTOYHUKAMHU MOMCKY, 00paboTKe, aHATTN3Y K

nH(MOPMALIUY TIO XUMUHT Hay4YHOU MH(OpPMAIUU U naboparo
(bOpMyTUPOBKE HA UX OCHOBE | PHBIM
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BBIBOJIOB U MPEIIOKEHUMN

pabotam

paboTam)
YMers: OIIK-6 Binagenuem HopMamu | OTYéT no
HCIOJIb30BATh TEXHUYECKHUE CPEICTBA TEXHUKHU O€30TIaCHOCTH U naboparo
M3MEPEHNS OCHOBHBIX NIAPAMETPOB YMCHHC PCATH30BATH X B pron
1ab0paTOPHBIX U pabote
TEXHOJIOIMYECKOI0 IIporecca
TEXHOJIOTUYECKUX YCIOBUSIX
YMeTb: IpOBOAUTH SKCIIEPUMEHT Ha [IK-2 Bnanenuem HaBbIKaMHU JIOIIYCKH
Hay4HOM 000pYy/I0BaHHH, IPOBOJAUTH WCIIOJIH30BaHUS COBPEMEHHON | K
00paboTKy pe3ybTaTOB U M3MEPEHUM C | ammaparypsl IPU MPOBEICHUN | TabopaTo
HCIIOJIb30BAHUEM Hay4YHBIX UCCIIEIOBAHUMN PHBIM
CHEeIUaTU3UPOBAHHBIX KOMITBIOTEPHBIX pabotam
MIPOTPaMM.
[IpuMeHATh OCHOBHBIE 3aKOHBI XUMUHU I1K-3 BmamenueM cucTeMoi OTtuéTt 110
byHIaMEHTATBHBIX nmabopato
XUMHYECKUX MTOHITUHI U pHOH
METO/I0JIOTUYECKUX aClIeKTOB | paboTe
XUMHH, (popMaMu U METOIaMU
Hay4HOI'O MO3HAHUS
YMeTh: NPUMEHSATh OCHOBHbBIC I1K-4 CITOCOOHOCTBIO | IOMYCKH
€CTECTBEHHOHAYYHBIE 3aKOHBI U HPUMCHATD OCHOBHBIC | K
3aKOHOMEPHOCTH Pa3BUTHS €CTECTBEHHOHAy4YHbI€ 3aKOHBI | J1a00opaTo
. pu 0O0CYKJIEHUHU TOJyYEHHBIX | PHBIM
XUMHUYECKON HAyKH IIPU aHAJIHN3e
pe3ynbTaTOB pabotam
MOJYYEHHBIX PE3YJIbTATOB
YMeTh: NpUMEHSITh OCHOBHbIE [1K-8 B1aseHuemM OCHOBHBIMU | TE€CTHI

XHUMHNYCCKHNEC 3aKOHbI U ITIOHATHUA AJIA
PCUICHHA PA3JIMYHBIX CTAHAAPTHBIX
TCXHOJOI'M4YCCKUX 3aaa4

XUMUYECKUMHU, GU3NYECKUMU
U TEXHUYECKMMHU acIeKTaMu
XUMUYECKOTO
IPOMBIIIJIEHHOTO
IPOMU3BOJICTBA C YIETOM
CBIPBEBBIX U DHEPIETUYECKUX
3arpar
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Bnanenus
(HaBbIKH/
OTIBIT
JeATeNbHO-
CTH)

Bnaners: OIIK-1 crmocoOHOCTEHIO Otuét 1o
HABBIKAMH PabOTHI ¢ Y4eOHOI BOCIIPUHUMAThH, Pa3BUBATh U naboparo
IMTePaTyYpPOii 10 OCHOBHBIM UCII0JIb30BaTh TCOPETUUECKUE | PHOU
XUMHUECKIM AHCLATUIHHAM OCHOBBI TPAAUITUOHHBIX U pabote
HOBBIX Pa3J/IeJIOB XUMHH MPU
penreHnH mpo(HecCuoHATBHBIX
3a1a4
0a30BBIMU HABBIKAMH TTPOBEICHUS OIIK-2 BnagenueM HaBbikamMu | OTYET 11O
XUMHUYECKOTO IKCIIEPUMEHTA U XUMHUYECKOTO IKCIIEPUMEHTA, nmabopato
o(hopMIIEHHUSI €T0 Pe3yIbTaTOB CHHTETHYECKUMH U pHO#
AHATTUTUYECKUMU METOIaMHU pabote
MOJTYYCHHS U UCCIICIOBAHUS
XUMHUYECKUX BEIIECTB U
peakuuii
Bnanern: HaBBIKaMU IIOUCKA U OIIK-5 crtocoOHOCTRIO K JIOTYCKHA
MEPBUYHON 00pabOTKN HAYYHOH U NOUCKY, 00paboTKe, aHATTU3Y K
Hay4yHO-TEXHHUYECKON MH(pOopMaluu Hay4yHOU MHpOpMaIUU U naboparo
GbopMyTHpPOBKE HA UX OCHOBE | PHBIM
BBIBOJIOB ¥ MPE/IOKEHUN pabotam
Bragets HaBBIKaMH pabOTHI HA OIIK-6 BnameHHeM HOpMaMU JIOMTYCKH
XUMHUUYECKOM O60py,HOBaHI/II/I, TEXHHUKH 0€30TIaCHOCTH U K
NPUHIMIIAMH pacyéTa yMEHHUE pealin30BaTh UX B nmabopato
TEXHOJIOTHYECKUX PEKUMOB 71200paTOpHEIX 1 PHEIM
TEXHOJIOTHYECKUX YCIOBHUSIX pabotam
Brnanets: ocHOBaMu 1TpoOOTIOATOTOBKH I1K-2 BiageHueM HaBLIKAMU OT1uéT 110
JUTSL TIPOBENICHUS PA3JIMYHBIX BUJIOB HCITOJIb30BAHUA COBpeMeHHOﬁ Ha60paT0
(PM3UKO-XMMHUYECKOTO aHAIH34. arnmnapaTypbl NP1 NPOBENCHAH | PHOH
- Hay4YHBIX HCCIICIOBAHUM pabote
Bnagers: HaYabHBIMU HaBBIKAMHU
paboTHI CO CTCIMATM3UPOBAHHBIM
Hay4YHBIM 000PYZIOBaHHEM
Brnagets: Cucremoii pynnamentanbubix | [1K-3 Bnagenuem cucremoit OTtuéT 1o
MOHATHI XUMHHU. ¢byH1aMeHTaIbHBIX naboparo
XUMUYECKUX MOHIATHH U pHO#
METOJOJIOTHYECKUX ACIIEKTOB pabote
XUMHH, popMaMu U METOIaMU
HAay4YHOT'O MO3HAHUS
Bnagers: 0CHOBHBIMH METOJaMH I1IK-4 CIIOCOOHOCTBIO | JOMYCKHU
aHanm3a 1 00pabOTKU MOTyYEHHBIX IIPUMCHATD OCHOBHBIC | K
DPe3yIIbTATOB €CTECTBEHHOHAy4YHbIE 3aKOHBI | J1a00opaTo
pu OOCYXKJIEHUU TOJNyYEHHBIX | PHBIM
pEe3yNbTaTOB paboTawm,
TECThI
Branets HaBbIKaMu IPUMEHEHUS [1K-8 BrmageHreM OCHOBHBIMHM | TECTBI

XUMHUYCCKHX 3aKOHOB ITPU pCHICHUN

XUMHWYCCKNMU, (pI/IBI/I‘-ICCKI/IMI/I
N TCXHUYCCKUMU aClICKTaMH
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KOHKPCTHBIX MPOU3BOACTBCHHLIX 3a1a4 XUMHUYECKOT'O
IMPOMBIIIJICHHOT'O
HPOM3BOJCTBA C YUETOM
CBIPLCBLIX U SHCPICTUYCCKUX
3arpat

4.3 PeifiTHHI-TVIaH TUCHUILTHHBI (IPUJI0KEeHUE 2)

O6pa3ery 6mera
Muno6pnayku Poccun

(dbenepanbHOE TOCYIapCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUPEKIEHUE BBICIIEr0 00pa30BaHUs

1.

2.

N =
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9K3AMEHAHI/IOHHBII71 BUJIET Ne 1
10 JUCIUAIIINHE XUMUY€ECKas TEXHOJIOTHUS
CroenuaibHOCTh 04.05.01 dyanamMeHTaAILHAS U OPUKIAAHAS XUMUS

I'mpopasnuka. ['mapocraruka. [londatue naBnenus, cpeanee napieHue. [I[puHImn craTuky.
Judbdepennnanbabie ypaBHEHHs paBHOBECHS Dityiepa. AHAIIN3 U HHTETPUPOBAHUE
muddepeHnnanbHbIX YpaBHEHUH paBHOBecHs Ditiepa. OCHOBHOE ypaBHEHHUE THIPOCTATHKH,
(buznyecKuit CMbICT BXOSIINUX B YpaBHEHHUE BEITUUMH.

HarpeBanmHe arc¢HThbI, UX TCHJ’IO(i)I/ISI/ILIeCKI/Ie CBOﬁCTBa, npeuMyHlieCTBa U HEAOCTATKH,
OTpaHUYCHHA B UX IPUMCHCHUMU.

3aBenyromiuii kadeapoii (E.W. Kymum)
(moamuce) (®.1.0.)

Bomnpocsl Kk 3k3aMeHy 10 Kypcy «XUMHUYecKast TEXHOJIOIUsD)

7 cemecTp

[Ipenmer xumuyeckoit Texnonoruu. Kiaccuduxanus nporeccoB XMMTEXHOJIOTHH.
Bunsl u pecypcesl ceipbsi. KoMIuiekcHOE HCIIOIB30BAHUE CHIPbSL.

3HaueHHUE BOJIbl B XUMUYECKON IPOMBIIUIEHHOCTH. Buasl npupoansix Boa. KauectBo
Bobl. [IpombinieHHas BogonoAroroBka. O60pOTHOE BOJIOCHAOKEHHE.

I'mapocraruka. [Tonstue naBnenus. CrnocoObl BeIpaskeHUs faBieHus. [Ipudopsl 1iis
U3MEPEHUs JaBJICHUS: Tb€30METPbl, MAHOMETPbI, BaKyyMMeETpbl. [IpuHIMII CTaTHKH.
BriBon nuddepeHnanbHbIX ypaBHEHUH paBHOBECHs Difiepa. AHAJIM3 U MHTEIPUPOBaHHE
mddepeHnanbHbIX ypaBHEHUH paBHOBecus Ditiiepa. OCHOBHOE ypaBHEHUE
THJIPOCTATUKH, (PU3UUECKUI CMBICT BXOJSAIIMX B YpaBHEHHE BEJTMYHH.

3akoH Ilackans, ero BIBOJ U3 OCHOBHOTO YpaBHEHHs TUAPOCTATUKH, (POPMYIHPOBKA.
CnencrBue u3 3akoHa [lackans u npuiIoKeHNs: ypaBHUTEIbHBIE CTEKIA, TUAPOIIPECCHI.
I'mpponunamuxka. IloHATHA pacxol M CKOPOCTb ABMIKEHHUS KUAKOCTH, UX Pa3MEPHOCTb.
Juddepenunanbuple ypaBHEHUs ABMXKEHUS Dilyiepa, UX BHIBOJI HA OCHOBE MPHHIIMUIIA
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OuHaMUKU. BeiBoJ 3akoHa bepHymin Ha 0CHOBE MHTETpUPOBaHUS AU PEPEHITUATBHBIX
ypaBHEHUH ABM>KEHUs Dilsiepa. YpaBHeHHEe bepHyn Ui peabHbIX KUIKOCTEM.
VYcranoBuBIIeecs ABMKEHHUE KUIKOCTA. Hepa3phIBHOCTH MMOTOKA, BHIBOJT

g depeHInaTbHBIX YpaBHEHUH HEPa3PhIBHOCTH MTOTOKA U MHTETPUPOBAHUE.

PesxxumMbl qBrKEHU KUAKOCTH U KpuTepui PeitHonbaca. JlamuHapHoe ABUKeHUE
XKUJKOCTU. BhIpaskeHne CKOpoCTH JIF0O0T0 CaMOIIPOU3BOJIBLHOTO MPOIECCa U €ro
MIPUMEHEHHE ISl pacueTa CKOPOCTU JBUKEHHUS OTACIBHBIX CIIOEB KHUJKOCTH.
Pacnpenenenne ckopocTeil Mo CEYeHUIO MOTOKA MPH JJAMHUHAPHOM JIBIOKeHUH. [ paduk
pacrpeiefieHrs CKOpOoCTel MOTOKa MPU JJTAaMUHAPHOM U TYpOYJIICHTHOM JIBUKEHUU, CPEIHSIS
CKOpPOCTb MOTOKA.

N3mepenune ckopocTr IBUKEHHUS ITOTOKA U PACX0/1a KUJIKOCTH C TTIOMOIIBIO
TUpOoIMHaMUYecKuX TpyO. BB/ ypaBHEHUs Ui pacueTa MaKCUMaIbHON U CpeaHe
CKOpoCTH noToka. [IpeumyiiecTBa U HEAOCTATKH 3TOI0 METOA ONPEIETECHUS] CKOPOCTH
MOTOKa.

Tumel cyXaronux ycTpoucTB: MepHas auadparma, corio, Tpyoa Bentypu. Ux
MpeuMyIecTBa U HepocTaTku. OnpeeneHrne CKOPOCTH MOTOKA C TIOMOIIBI0O MEPHOM
nuadparmel. BeiBosl ypaBHEHMS 17151 pacyeTa MaKCUMaJIbHON CKOPOCTHU MOTOKA, CPETHSS
CKOPOCThH JIBIDKCHHUSI.

I'mapomexanuveckue mpoiecchl. THUITBI HEOTHOPOIHBIX CHCTEM. [lepeuncanTs OCHOBHBIC
METO/IBI pa3/ieJICHUsI HEOAHOPOAHBIX cucTeM. Ocaxenne. OTcTanBaHue TBEPABIX YaCTHII B
JKUJIKOM cpene. AnnapaTtypa st oTrctauBanusl. CWibl, JEHCTBYIOIINE HA TBEPAYIO YACTHILY,
HaxOJIAIIYIOCS B HETIOIBIDKHOM COCTOSIHUM | TIpU ABMKeHWHU. BbiBoj 3akoHa CTOKCa.
Bimstaue nunameTpa TBEpAOM 4aCTULIBI HA CKOPOCTh OCAXKICHHUS.

OunpTpanus. JBrKyIIas cuiia U CONPOTUBJICHUE (PUIbTpAllU. Y paBHEHHUE CKOPOCTH
¢unbTpanuu npu Ry, = const, t°C = const, u = const. YactHble ciiydan GuUIbTpaluu: Mo
aTMOC(epHBIM JaBJICHUEM; [IPH MOBBIIIEHHOM JaBJICHUHU; IO/ BAKYYMOM.
NuTencudukaius cKopocTd GUIbTPAIMK B YACTHBIX CIydasX.

Pa3nenenuie reTeporeHHbIX CUCTEM B I0JI€ EHTPOoOekHBIX cuil. LleHTpoOexHas cuna u
(daktop pazaenenus. [[puanun nerictBus HeHTpUPYru GUIBTPYIOMIETO THIIA.

TenoBsie mpouieccel. JIBIKYILAs CUIa U TPU AJIEMEHTapHBIX cr1oco0a pacpoCTpaHeHUs
teruia. TernoBeie 6anancel. OCHOBHOE ypaBHEHHE Terionepeaadn. OU3n4eckuii CMbICI
oburero ko3ddunnenta teronepenaun. Temnonepenaya yepes MIOCKYIO CTEHKY MpU
MIOCTOSIHHOM TeMIieparype 000oux TeroHocutesneil. BolBo ypaBHEHUs, CBA3YIOLIETO

ko3 durment «K» ¢ koapdunuentaMu «o1», «or», «Ay». 3HaueHue «K» B 4acTHBIX
CiIyJasx TeIionepeaauu, Koraa: a) A >>a1; A >> o; 0) A >> o A >> o) o1 >> o.
Harpesaromiue arentsl, ux Terio(u3sndeckue CBOCTBa, MPEUMYIIIECTBA U HEJJOCTATKH.
OxmnakIarolue areHThl, X Terio(pu3nueckrue CBOMCTBa, MPEUMYILECTBAa U HEJOCTaTKH.
TemnooOMeHHUKH, UX THIIBI, YCTPONCTBO, MpeUMYyIIecTBa 1 HeocTaTKu. CrocoObl
KOMIIEHCAIIUM HEPABHOMEPHOTO PACHIUPEHUS TPYOHOTO U MEXTPYOHOTO MPOCTPAHCTBA
KOXXYXOTPYOHBIX TETJI000MEHHUKOB.

Maccoo6mennble nporiecchl, ux Buabl. [IpaBuno ¢a3 ['mb6ca. da3oBoe paBHOBECHE U
JTUHUY paBHOBecHUs. MarepHanbHblii 0anaHc U ypaBHEHUE pabodeil THHUHN BEpXHEH U
HWDKHEHN 4acTH ammapata, paboTaroliero mpu npoTuBoToke ¢as. JIBmxyras cuna
MaccoOOMEHHBIX MPOIIECCOB U HAIIPaBJICHHE NIEpeHOCca BellecTBa 13 ¢a3bl B (asy.
[Teperonka xunkocrei, e€ cymHoctb. [Ipocras neperonka, onpenenenue. PaBHoBecue
Mexay ¢azamu. [leperonka OnHapHO#M cMecH Ha AUarpaMMe: TeMIeparypa - COCTaB mapa —
COCTaB - JKMJIKOCTU U Ha JarpaMMe: COCTaB KUIKOCTU - cOCTaB napa. Hegocratku
npocToii neperonku. [leperonka moa BaKkyyMoM, ¢ BOASHBIM IMapOM, C HHEPTHBIM T'a30M,
KaKue yCJIOBHS IIPU 3TOM U3MEHSIOTCA.

Pextuduxkarmsa. CxoacTBa u pa3inuuus ¢ MPpOoCToi nmeperoHkoi. CynHoCcTh peKTU(UKAIIUH.
[MpuHIMNHaTEHAS CXeMa YCTAHOBKU PEKTU(UKAIIMU HEMPEPHIBHOTO AekcTBUA. OCHOBHBIE
MOTOKH, TEPMHUHOJIOTHsI. MaTepuanbHbIi 6amaHC KOJOHHBI peKTU(DUKAIINH U BBIBOT
ypaBHEHUs paboyeil TMHUH YKPETUISIONIEH 1 HCUepIBIBAIOIIEH YaCTH KOJOHHBI
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21.

HenpepbIBHOTO AercTBuUs. [locTpoenne pabounx JIMHUI HA AUarpaMMe «y-X» U
rpaduuecKuii MeTo/1 HaXOK/JICHHUE YMCIIa TEOPETHUECKUX TapesIOK KOJIOHHBI. DiierMoBoe
grcao. Pacuer MUHUMAaNIBHOTO M paboyero (perMoBOro 4ucia.

KonoHHa pekTr(UKaIuu NepruondecKoro NeHCTBUs. PeXUMbI paboThI KOJIOHHEL: a) TIPH
MIOCTOSTHHOM (pJIerMOBOM 4ucIie; 6) IpU MOCTOSHHOM COCTaBE JUCTUILIATA.

Y CTpoHCTBO pa3aMyuHbIX TUIIOB KOJIOHH: HACaI04YHbIX, TAPEIb4aThIX (CUTYATOrO,
KOJIIIAYKOBOT'O M KJIallaHHOTO TUMa). [IpenmyniecTBa 1 HEOCTATKH Pa3IUYHbIX TUIIOB
KOJIOHH.

8 cemecTp

1.

10.

DU3NKO-XUMHUECKHE 3aKOHOMEPHOCTH B XUMHUUECKOU TeXHOJIOTHH. OCHOBHBIE MTOKA3aTEH
XUMHKO-TEXHOJIOTHYECKOT0 MPOLECCA: CTENEHb MPEBPALIECHUS, CETEKTUBHOCTbD, BBIXO/T
MPOJIyKTa Ha MPOIMYLUIEHHOE, PAa3JI0KEHHOE Chipbe. CBsI3b Mex 1y HUMU. [Ipon3BOINTENBHOCTD
U HHTEHCUBHOCTh. POPMYIMPOBKAa OCHOBHOM 3a/1a4¥ XMMUYECKON TEXHOJIOTHU.

PaBHOBECHE B TEXHOJIOTMUECKUX TTpoIeccax. PaccMoTpeHue BIHUSHUS YCIOBUNA MPOBEICHUS
peaknyy Ha paBHOBECHE HA KAYECTBEHHOM yYpOBHE Ha ocHOBe npuHuumna Jle-Illarense.
PaccmoTpenne BIUsIHAS YCIOBHI pEAaKIIMM HAa PAaBHOBECHE HA KOJMYECTBEHHOM YPOBHE.
Koncranra paBHoBecus. M3o06apa Bant-T'odda.

KuneTnka B XMMHUYECKON TEXHOJIOTHH. Y PaBHEHNE CKOPOCTH peakiunu. DaKkTopsl,
ONPENENAOIINE CKOPOCTH TOMOT€HHO U IT'€TEPOT€HHO NPOTEKaNuX peakuuil. Pois
KOHIICHTPAIIUH PEareHTOB, TEMIIEPATyPhI, TaBJICHUS, OOHOBJICHHS TIOBEPXHOCTH KOHTAKTa
pearupyromux ¢a3 u Ipyrux pu3nKo-XuMHIeCKuX (PaKTOpOB HAa TEUEHUE XUMHKO-
TEXHOJIOTMYECKOTO0 Iporecca. TeXHOIOTnIeCKHe MPUEMbl YCKOPEHHUS pEaKIIHil.

Kartanu3z. Tunel KOHTaKTHBIX peakTOPOB. OCHOBHBIE CTAIMH T€TEPOTCHHO- KAaTATUTUYECKUX
npoueccoB. OCHOBHBIE HKCIUTyaTallMOHHbBIE TPEOOBAHUS K KaTalu3aTopam.

Xumunyeckue peaktopsl. Kiaccudukanus u xapakTeprcTiKa MPOMBIIIIEHHBIX PEaKTOPOB U
OCHOBHbIE TpeOOBaHUSs, MPEAbABIAEMbIE K HUM. PeakTopbl ¢ pa3IuuHbIMU pEeKUMaAMU
JBUKEHHUS: PEAKTOP NEPHOINYECKOTO U HEMTPEPBIBHOTO JEHCTBHUS, PEAKTOPBI UAECAIBHOTO
CMEULIEHUS U MTOJIHOTO BBITECHEHUS. PEakTOphI C pa3INuHbBIM TEIUIOBBIM PEXXUMOM.

Cxembl npon3BoacTBa. ONEepallMOHHAS U TEXHOJIOTHYECKAsi CXEMbI POU3BOJCTBA, OTKPHITAs U
HUPKYISIUOHHAS CXeMbl. Y CJIOBHBIE 0003HAYEHHUS alllapaToB U MalllKH.

3HaueHue a3oTa B xKuBoi npupoae. [Ipobnemsl Gukcanyu atMochepHOro a3ora: TyroBou
METO/, IMaHaMuAHbIA MeTo/. [lonydenue a3ota u Kucaopoaa pa3aesieHueM BO3AyXa.
[Tony4yenue u ouncTka a30TOBOIOPOIHOM CMECH.

Teopernueckne OCHOBBI CUHTE3a aMMHUaKa. TepMOXUMUYECKOE YPABHEHNE PEAKLIUM CUHTE3a
amMuaka. OCHOBHas 3a/1a4ya XUMHUYECKOM TEXHOJIOTHH. TepMOIMHAMUKA Ha KAU€CTBEHHOM
ypoBHe. [Ipuniun Jle-1llatense. TepmMoanHaMuka Ha KOIMYeCcTBEHHOM ypoBHe. M300apa
Bant-I'odda. BnusHue remrieparypsl, 1aBIeHUS, YUCTOTHI a30TOBOIOPOJHON CMECH Ha
paBHoBecue. Kuneruka, popmanbHOe ypaBHEHUE CKOPOCTH PEAKIIUN B OTCYTCTBUE
KaTajanu3aTopa, CyMMapHbIN MOPSIIOK 10 peareHTaM. VIcTuHHAas KUHETHKA B IPUCYTCTBUU
KaTajau3aTopa, MOpsA0K Mo pearentaM. BeiOop ycinoBHii peakiinu ucxoas U3 TpedoBaHun
TEpPMOJMHAMUKHA U KHHETUKH U allapara Jjs IpoBeaeHus peakiuu. Cxema npou3BOACTBaA.
Brixon aMMHaka OT TEOPETUUECKH BO3MOXKHOr0: toueMy oH omindaerca ot 100% - Horo.
Buner a30THO# KHCTOTHI, €€ npuMeHenne. dusndeckue u XuMuieckue cBoiicTBa. CrocoOsl
MOJIy4€HUS] KOHUEHTPUPOBAHHOM a30THON KUCIIOTHI.

[TepBas cramus mpolecca MoxydeHus pa30aBIeHHON a30THOM KUCIOTHI: OKUCICHUE aMMHUaKa.
Pa3nblie HanpaBiieHNs MpOTEKaHUsl peakiuu, TepMmoxumus. TepmoanHamuka. Kuneruka.
dopmanbHOE ypaBHEHHE CKOPOCTH PEAKIIMU, CyMMAapHBIN MTOPAAOK 0 peareHram. McruHnHas
KMHETHKA B PUCYTCTBUU KaTajau3aTopa, CyYMMAapHBII NOPSAJIOK MO peareHTaM. AHalIu3
HWCTUHHOTO KUHETHYECKOTo ypaBHeHHUs. PeakTop okucnenus. Karanuzatopsl. Tun peakropa:
aanabaTHYeCKUil — M30TEPMUYECKHI; BBITECHEHUS] — CMEIICHHUSI; TIEPUOTUICCKHIIA —
HENpPEepbIBHBIN. BrOpas cranus: OKUCIEHUE OKMCH a30Ta J0 JIBYOKUCH. TepMOIMHAMUKA
kauecTBeHHO. CrocoObI CMelIeH s paBHOBECHS. TepMOIMHAMHUKA OKUCTICHHS OKHCH a30Ta JI0
JIBYOKHCH Ha KOJMYECTBEHHOM ypoBHE. KnHeTnka, Mexanus3m. AHaJIu3 KUHETHUYECKOTO
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12.

ypaBHeHus. [louemy npu cHnxenun remnepatypsl ot +10°C o -130°C ckopocTh peakuuu
MOBBILIAETCS, a IPU CHUKEHUH Temneparypsl oT -130°C no -150°C ckopocTh peakuuu
noHrkaercs? TpeTest ctaaus: abcopOuus qByokucH azoTta Bojoi. [louemy mpu armocheprHoM
nasneHuH nosrydaercs pazoasieHHas HNO3z? Cxema nomyueHus pa30aBieHHON a30THOM
kucioThl. [loueMy cxema OTKphbITast, 6€3 pelUupKyIsIuu?

DuU3NYECKUE U XUMUYECKUE CBOMCTBA CEpHOM KUCIOTHI. [loueMy TOBapHbIE cOpTa CEPHOM
KHCIIOTBI COJIEpKaT OCHOBHOTO BemiecTBa 76,5%; 92,5%; 98,5%; H2SO4? Obnactu
MPUMEHEHHSI CEPHOU KUCIOTHI. BB CBIPBS 7151 IPOU3BOCTBA CEPHON KUCIIOTHI, UX
MIPEUMYIIECTBA U HEJOCTATKH.

Hutpo3Hslit cioco6 nosydyeHust CepHON KUCIOTHL. Y paBHEHUS peaklnil. ATmapaTypHoe
odopMIICHHE.

13. KoHTakTHBIH c110cO0 MOTy4eHust CepHOM KUCIOTH. OOKHUT CEPHOTO KOJTUeAaHa. Y paBHEHUS

14.

15.

16.

17.

18.

19.

20.

peakuuu o cragusM. Tepmoxumusi. Kunetnka. CriocoOsl UHTEHCHUPUKAIIMHT 00KHUTa. THUTIBI
neveil o0kura, X npeumyniecTsa U HeaoctaTku. OKUCIIEHNEe JBYOKHUCH CEPBI.
Tepmoxumuueckoe ypaBHeHHe peakiuu. TepmoauHamuka kauecTBeHHO. [[puHnmn Jle-
laTenve. TepmoauHaMmuka koauuecTBeHHO. KuHernka gpopmanbHasi, CyMMapHBI MOPSIOK 110
pearenTaM. VicTuHHAsg KMHETHKA B IPUCYTCTBUH KaTaJlM3aTopa, CyMMapHbIN MOPSAIOK 110
pearentam. CocTaB KaTtanuzaropa. AHaJIU3 HCTUHHOTO KUHETUYECKOTO ypaBHEeHUs. Tun
peakTopa OKUCIIEHHUS: aAuadaTHYeCKU — N30 TePMUYECKHI; BRITECHEHUSI — CMELICHUS;
HETIPEPBIBHBINA — IEPHOINYECKU. AGcopOrtus cepHoro anruapuaa 98,3%-Hoit cepHoit
kucnotoil. [louemy B kauecTBe aOcopOEeHTa HENb3s UCIIOIB30BAaTh MEHEE KOHIIEHTPUPOBAHHYIO
KHCJIOTY Wi Boy? Cxema Mpou3BOJICTBA.

OcHOBHBIE BUBI CHIPBS AJIS1 HEPTEXUMUUYECKOTO U OPraHMYECKOTO CUHTE3a. XUMHUYEecKas
nepepadoTka ToruuBa. ['azudukanus TormBa. ['uapupoBanue (0KWKEeHHE) TBEPIOTO
ToruiBa. KokcoBaHue kaMeHHOTO yIJIsl.

[TepepaboTka HEPTH. DIEMEHTHBIN U IPYNTIOBON XUMHUYECKUH cocTaB HedTel. DpaKInOHHBINA
coctaB Hedrel. [logroToBka Hedtr k mepepadoTke. [lepBuunas nepepadboTka HeDTH.
VYcranoBka DJIOY-ABT. DkcrmyaTalinoHHBIE CBOMCTBA HE(TEIPOAYKTOB. JleTOHAIIMOHHAS
CTOMKOCTH, OKTAHOBOE YK CIIO.

TEOPETUYECKHWE OCHOBBI U TEXHOJIOI'MA TEPMUUYECKUX ITPOLUECCOB
ITEPEPABOTKU HE®TAHOI'O CBIPbA. Tepmudeckuii KpeKHHT HEPTAHBIX (DpaKIIHii.
Haznauenwue, coipbe. XuMuueckue OCHOBBI Mpoliecca. Peakiinu OCHOBHBIX TPYIIT
YTIeBOAOPOI0B. MexaHn3M TepMUUecKoro Kpekunra napagunos. Teopus Paiica Ha npumepe
KpekuHra H-OyraHa. OCHOBHbIE MPOAYKTBl TEPMUUECKOTO KpeknHra. OCHOBHas ammaparypa,
TEXHOJIOTHYECKasl CXema.

KokcoBanue HedrenpoaykToB. TUIlbl ycTaHOBOK KOKCOBaHUs, HA3HAUYCHUE. Y CTAHOBKA
HEMPEPHIBHOIO KOHTAKTHOTO KOKCOBAHMSL.

OcCHOBBI TUPOJIM3A: HA3HAYEHHUE TPOIIECcCa, ChIPBE, 1IeTEBbIC MPOYKTHI, OCHOBHBIC TapaMETPhI
mpoiiecca.

Karanutnueckuii kpekuHr HeQTsHbIX ppakuuil. Haznauenue. Peakiyiy OCHOBHBIX IpyIII
yIJI€BOIOPOOB, IEPBUUHBIE U BTOPUYHBIE peakiny. VIOHHBIN MeXaHU3M KaTaJTuTHYECKOTO
kpekunra. Karanuzaropsl. Ceipbe, OCHOBHBIE MPOAYKTHI KpeKuHTa. biiok peakTop-
pEereHepaTop C ABMKYIIMMCS IIAPUKOBBIM KaTaIU3aTOPOM U C «KUIISLIUM CIOEM»
KaranuzaTtopa. [[pyHinunuanpHas cxema KaTalTuTHYECKOTO KPEKMHTA € «KUIISALIUM CI0EM»
Karanu3aTopa. Beixon 6eH3MHa aBTOMOOUIIBHOTO, aBUAI[MOHHOTO.

[Ipouecchl neruapupoBaHus u ruapupoBanus. JlerunpupoBanue H-Oyrana. OCHOBHasI U
nmo6oyHbIe peakuuu. PopMyIHpOBKa OCHOBHOM 33/1a4l XUMUYECKOUM TEXHOJIOTUU. AHATTU3
0COOEHHOCTEH TepMOIMHAMUKH PEaKIMK Ha KAY€CTBEHHOM U KOJIMYECTBEHHOM YPOBHE.
Kunernka npouecca. Beibop peaktopa, mpremsl OBOJa TEIUIA B 30HY PEAKIIHH.
Heo0x0auMoCTh TPUMEHEHUS PEAKIIHOHHOTO YCTPONCTBA HENPEPHIBHOTO ACHCTBUS U
MCIOJIb30BaHNE TEXHUKH «KHUIISIIETO CIIOsH» Karaiau3aTopa. PaboTa peakiimoHHO-
pereHeparionHoro 61joka. [Ipobiaema pas3ieneHuss KOHTAaKTHOTO Ta3a, BBIXOASAIIETO U3
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peakTopa. CocTaBiieHUE TEXHOJOTUYECKOM CXEMBI POU3BOACTBA. OCHOBHBIE NIOKA3aTENIN
Ipolrecca: BbIX0/ Ha MPOIYIIEHHOE U PA3JI0KEHHOE ChIPBE.

21. JlerunpupoBanue H-OyTuseHa 10 AMBUHWIA. TepMOXuMHUYEcKoe ypaBHeHHe. TepMoanHaMuKa
Ha Ka4eCTBCHHOM M KOJIMYECTBEHHOM ypoBHE. Kunetnka. OCHOBHAs M IOOOYHBIC PEaKIUH,
crnocoObl OJaBJIeHUS MOOOUHBIX peakiuii. CriocoObl yBeTUYEHUSI CKOPOCTH OCHOBHOM
peakuuu. [Ipobnema pa3neneHusi KOHTAKTHOTO rasa, BBIXOAAIIEr0 U3 peakTopa.
AnnaparypHoe odopmiieHue npoiiecca. TexHosornyeckas cxema Ipou3BOJICTBA, OCHOBHbIE
ITOKA3aTeNM IPOLECCa: BBIXO/ Ha MPOIYIIEHHOE U PA3JIOKEHHOE CBIPBE.

22. JleruapupoBanue ukiorekcana. OCOOCHHOCTH IETHIPUPOBAHUS 6-UJICHHBIX TUKIAHOB, U UX
OTJIMYME OT JeTUaApupoBaHus mapaduHoB. [loueMy nmpu NpoBEICHUH PEAKIIUHU B TIPUCYTCTBUN
metaioB Ni, Pt B mpoaykTax peakiuu OTCyTCTBYIOT IUKJIOTEKCEH U IUKIIOTEKCAIMCH:
TEPMOJIMHAMHYECKOE U KHHETHYECKOoe 00bsiICHEHHE AP dexTa. MexaHu3M JeruJpupoBaHus Ha
Pt. IlpuMeHeHue neruIporeHN3allMoOHHOTO KaTalnu3a IEeCTUYJICHHbBIX IUKIOB B
MIPOMBIIIJIEHHOCTH U B JJAOOpaTOPHOM MpaKTHKE.

23. TeopeTnueckue OCHOBBI KaTAINTHIECKOTO prudopmunra. Haznauenue, coipb€ pudopmunra.
[leneBbie MPOIYKTHI, X XapaKTEPUCTHKA. XUMU3M U TEPMOIMHAMUKA IIpoLIecca.
KaranuzaTopsl pudgopMuHra 1 MEXaHU3M UX KATATUTHYECKOTO AeUCTBUS. OCHOBBI
yrpaBieHus npoueccoM. [IpomMbllieHHbIE YCTaHOBKH KaTaIMTHYECKOro pupOpMUHTa

24. TlosryueHne TUBHHMIIA U3 3THIIOBOTO criupra. [{enouka ocHOBHBIX nipeBparnieHnid. [lobodHbIe
peakuuu. JInMuTHpYIOIIas CTaanusi OCHOBHOM LIETIOUKH IpeBpalieHuii. eruapupoBanue
cnupta. OCHOBHas 3a/1a4ya XUMTEXHOJIOTUH. TepMoaMHaMUKa Ka4eCTBEHHOTO Ha OCHOBE
npuniuna Jle-Illatense, konnuectBeHHOTO. KMHETHKA mTpo1iecca, MyTH YBEIUYEHUSI CKOPOCTH
npeBpaieHus. Hackoabko HE0OX0IMMO OUYMIIIATh BO3BPATHBIN CIIUPT OT BOJbI, AUITHUIOBOTO
a¢upa U yKCycHOTO anbaeruaa. Beioop peaknmoHHoro ycrpoicta. Cxema mpou3BOICTBA.
[ToxazaTenu mporiecca.

25. 46. Ilpomeccsl OKUCIECHUS. 3HAYCHHUE PEAKIINI OKHCIICHUS] B OCHOBHOM OPraHUYeCKOM
cuHTe3e. Peakiny noaHoro u HemoiHoro okucienus. Kinaccudukanus peakiuii HermoJIHOro
OKHCIICHUS.

26. [Tonyyenue deHoa KyMOJbHBIM MeTOoA0M. OKHCIIEHHE KyMoJia. MeXaHH3M PEeaKIuu.
ABTOOKHUCIIEHNE, THULIMMPOBaHHOE okucieHne. Kuneruka npouecca. CriocoObl yBearueHus
CKOpOCTH peakuuu. TpeboBaHUs K YUCTOTE KyMoJa. Tul anmapaTa Uil IpOBEACHUS peakluu
okucaeHus kymona. KucinorHoe pacuienieHue ruiponepekucu KymoJia, MEXaHu3M, KHHETHKA
peakiuu. PeakiimoHHoe ycTpoicTBO, CIOco0 0TBO/IA TEIJIa U3 30HBI PEaKIHH.
Texnosornueckas cxema MoJiydeHus alleToHa U peHosa KyMOJIbHBIM CIIOCOO0OM.
[IpenmyriecTBa nony4yeHus GpeHona KyMOJIbHBIM METOJOM 10 CPAaBHEHHIO C CYIb(HOHATHBIM
MeTo0M. CriocoObl nmoxydeHus GpeHosna u uxX HeJOCTaTKH.

27. Ilpoueccel sTepudukaiuy, TUAPOIN3a, TUApaTauy, feruaparauud. [lpsmas ruaparanus
stunena. Tepmoxumus. TepmMoauHaMuKa Ka4eCTBEHHO, KOJIMYECTBEHHO. BbIpa3uTh MOJIbHbIE
JIOJIA UCXOJIHBIX PEAareHTOB U MPOJAYKThI PEAKIIUU YEPE3 OJHO HEU3BECTHOE Xp U CBA3ATH Xp C
naBieHueM B cucteme. Kuneruka u Mexanusm peakiuu. CriocoObl yBeTUUYEHUS CKOPOCTH
peakiuu anmnapatypHoe odopmieHue peakiuu. [IpuHIMnansHas cxema Iporu3BoICTBaA.
OTinnume B cocTaBe TEXHUYECKOTO CIIUPTA U crupTa pektudukara. CriocoObl OUHCTKH
TeXHUYeCKOTo crnupra. CpaBHEHHE METOJOB MPSIMOM U CEPHOKUCIOTHOM THApATally STUIICHA.

28. ACuHTe3BI U3 OKHUCH YTIIepoJia U Boopoaa. HanmpaBneHus peakinu, IpOMBIIIICHHOE
npuMeHenne. CuHTe3 Metanona. Tepmoxumusi. TepmMoarHaMUKa KaueCTBEHHO U
KoJimuecTBeHHO. Kunetnka. @opmanbHOE ypaBHEHUE CKOPOCTH PEAKIIMK, CYMMapHBIH
MOPSAAOK MO peareHTaM. MIcTMHHAs KWHETHKA B IPUCYTCTBUU KaTtaiu3aTopa. JInMuTupyromas
cTanus mpouecca. [lytu yBennueHus: CKOpoCTH peakiinu. BeiOop peakiimoHHOTO yCTpOKCTBa
JUIs IpoBeJieHUs peakiuu. Cxema npou3BoAcTBa. BeIXo1 MeTaHoIa Ha Pa3JIoKEHHOE ChIPhE.

[TepeBon onenku u3 100-6amapbHON B IATHOATUTHHYIO TIPOU3BOIUTCS CIEAYIONINM 00pa3oM:
- omyiuHO — oT 80 10 110 6anmos (Bkimtouast 10 mOOMPUTENBHBIX 0aTIOB);
- xopo1o — ot 60 g0 79 6amos;
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- YAOBIIETBOPUTEIBHO — OT 45 110 59 6aos;
- HEY/IOBJICTBOPUTEIILHO — MEeHee 45 0aiuioB.

Kpurepuu onenxu (B 6aynax):

- 25-30 GanyoB BBICTABISETCS CTYACHTY, €CIIH CTYJCHT Jajl IIOJIHbBIE, Pa3BepHYTHIE OTBETHI Ha
BCE TEOPETHUUECKUE BOMIPOCHI OMIIETa, IPOIEMOHCTPUPOBAIT 3HAHHE (DYHKIIMOHATIBHBIX BO3MOKHOCTEMH,
TEPMUHOJIOTHH, OCHOBHBIX JIEMEHTOB, YMEHUE MIPUMEHSATH TEOPETUUECKUE 3HAHUS IIPU BBHITIOJTHEHUN
npakTudeckux 3ananuii. CTyaeHT 6e3 3aTpyJHEHUH OTBETHII Ha BCE JIOTIOHUTEIbHBIE BOTIPOCHI.
[IpakTrdeckas 4acTh paOOTHI BHIIIOJTHEHA TIOJHOCTHIO 0€3 HETOYHOCTEH M OMIHO0K;

- 17-24 GannoB BBICTABISETCS CTYACHTY, €CIIH CTYJICHT PACKPBLI B OCHOBHOM TEOPETUYECKHE
BOTIPOCHI, OJTHAKO JIOIYIIEHB HETOYHOCTH B OTIPEETICHUN OCHOBHBIX MOHATHIA. [Ipn oTBeTE Ha
JOTIOJTHUTEIIHHBIE BOIIPOCHI IOMYIIEHB! HEOOIIBIINE HETOYHOCTHU. [IpH BBHITIOJTHEHNUH MPAKTHYECKON
yacTy paboThl JOMYIEHbl HECYILIECTBEHHBIE OIIMOKH;

- 10-16 GanyoB BEICTABISETCS CTYACHTY, €CIIH IIPH OTBETE HA TEOPETHUYECKHE BOTIPOCHI
CTYIEHTOM JIOITYIIEHO HECKOJIBKO CYIIIECTBEHHBIX OITMOOK B TOJIKOBAHHH OCHOBHBIX TOHSATHIH.
Jloruka v IOJTHOTA OTBETA CTPA/IAIOT 3aMETHBIMU U3bsIHAMH. 3aMETHBI ITPOOEIHl B 3HAHUH OCHOBHBIX
MeTOI0B. TeopeTrueckue BOMpOCH! B IETIOM M3JI0KEHBI JOCTATOYHO, HO C TIPOITyCKaMU MaTepHala.
HmeroTcst MpruHIMIHATBHBIE OMIMOKY B JIOTHKE IIOCTPOCHUS OTBETA Ha BOoNpoc. CTYICHT He PeIInI
3aaqy WIN TIPH PEIISHUH JOTYIIEHBI IPpyOble OMMOKH;

- 1-10 GaymIoB BBICTABIISCTCS CTYJCHTY, €CIIH OTBET Ha TEOPETUIECKHUE BOTIPOCHI
CBHUJICTEIILCTBYET O HETIOHNMAaHUH U KpaifHe HETIOJTHOM 3HaHUHM OCHOBHBIX MOHATHH W METOJIOB.
OOHapyKHUBaeTCst OTCYTCTBHE HABBIKOB IIPUMEHEHUS TEOPETHUECKUX 3HAHUH MPH BHITIOJTHEHUT
MIPAKTUYECKUX 3aaHui. CTyI€HT HEe CMOT OTBETUTh HU HA OJIUH JIOTIOJIHUTENIbHBIN BOIIPOC.

Bonpocsl Kk 1onyckam K J1adopaTopHbIM padoTaM (IpumMepbl)
7 cemecTp
JlabopaTtopHnas padora Nel «I'pamyrpoBka peoMeTpay

1. 'mapaBnuka. I'mppocratuka. [lonsitue napnenus. [lpunnun cratuku. Juddepennuanpabie
ypaBHEHUS paBHOBeCHs Diljiepa Ha OCHOBE MPUHIUIIA CTAaTUKK. OCHOBHOE YpaBHEHUE THAPOCTATUKH,
(bMBUYECKUI CMBICI BXOIIUX B HETO BEJIUYHH.

2. 3akoH I[lackans. [Tpuanun coobmarommxcs cocynoB. [Ipumenenue 3akona Ilackans u
CJIEACTBUS U3 HETO: MAaHOMETPBI, MbE30METPbI, BOJIOMEPHbIE CTEKIA. [ UIponpecchl.

3. 'mapoaunamuka. [ToHSITHS pacxol U CKOPOCTh IBUKEHUS )KUAKOCTH, UX Pa3MEPHOCTbD.
Huddepenuunanpable ypaBHEHHS JABMKEeHU Diinepa. BeiBol 3akoHa bepHyin Ha ocHOBe
uHTerpupoBanus quddepeHnaIbHbIX YpaBHEHU M IBIKeHus Ditnepa. Ousnueckuil CMbICTT
BXOJSIIMX B ypaBHEHUE bepHyin BeauunH. YpaBHEHHUE CIUIOIIHOCTU CTpYyU. Y paBHeHue bepHyinu
JUISL peaibHbIX KUIKOCTEH.

5. PexxuMBbl IBMKEHUS )KUAKOCTH U KpuTepuil PeliHonbaca. JlamuHapHOEe IBMKEHUE KUJKOCTH.
BripaxkeHnue ckopocTu J1000T0 CaMOIIPOU3BOJIBHOTO MPOIIEcca U €ro MPUMEHEHUE I pacdyeTa
CKOPOCTH JIBKEHUSI OTAENIBHBIX CIIOEB KUJIKOCTU. Pacnpenenenne CKopocTei o Ce4eHuo MoToka
MpH TaMUHApHOM JBIKeHUU. ['paduk pacnpenenenrs CKOpoCTel MOToKa MPU IAMUHAPHOM U
TypOyJIE€HTHOM JIBUKEHHH, CPEIIHSSI CKOPOCTh MOTOKA.

6. M3mepeHue CKkOpoCcTH JBUKEHHUS MOTOKA U pacXoa KUJIKOCTU € MTOMOILBIO
TUAPOIMHAMUYECKHX TpyO. BbIBO ypaBHEHUs Ui pacueTa MaKCUMAIbHON U CpeHEN CKOPOCTH
nortoka. [IpenmymiecTBa U HEOCTATKU ITOTO METOJIA OTIPENIEIECHUSI CKOPOCTH MOTOKA.

7. Tunsl CyXaromux yCTPOUCTB: MepHas aAuadparma, corio, Tpyoa Benrypu. Onpenencnue
Hamopa Jio ¥ MOCJe CYXKaIoIIero yCTporUcTBa ¢ IoMOIIbI0 tudpmManomerpa. OnpeaeneHrue CKOpoCTH
MOTOKA ¢ IOMOIIIbIO MepHOU nuadparMel. BeiBoa ypaBHEHUS Ui pacueTa MaKCUMaIbHON CKOPOCTH
MOTOKA, CPEJIHASI CKOPOCTh ABMXKEeHUsA. [IpenmyiiiecTBa 1 HETOCTATKU OTAEIBHBIX CYKAIOIIUX
YCTPOMCTB.
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8. Porametp — mpu6op ¢ MOCTOSHHBIM IepenazoM naBieHus. [IpuHnun geficTBus poramerpa,
CHWJIBI, ICHCTBYIOLIME Ha MOILJIABOK, YCIOBUE paBHOBecUs. V3MepeHne pacxo/ia >KMIKOCTH WU rasa ¢
IIOMOIIBIO poTaMeTpa. BiusHue pacxoaa )UAKOCTU Ha Nepenaj JMHAMUUECKOTo Haropa B
poramerpe.

Jlaboparopuas padota Ne 2 «TernoBbeie IPOIIECChI»

1. TenmooOMeH. JIBwxymias cuia TemiooOMeHa. TemneparypHslil rpaaueHT. TernoBbie
OayaHCHI.

2. OcHOBHOE ypaBHEHHUE Terionepenadn. @u3ndeckuii cMbIc obmiero ko3dduimenta
teronepenaun. Koapduunent remnooraauu. Temnonepenadya yepes mIOCKYI0 METANINYECKYIO
CTEHKY IIPH MOCTOSHHOM TEMIIEpaType TEINIOHOCUTENIEH. BBIBOI ypaBHEHMS, CBA3YIOILLETO
ko3 urment teronepenaun K ¢ koaddunnenTaMu TemIo0TIaYH 01, O2. 3HaYeHUE KodhduireHTa
B YACTHBIX CIy4asix TEIUIONepeaaun, Koraa: a) A >>a; A >> oz; 6) A >> ag; A >> o) o >> .
Cpennuit TeMIiepaTypHBI Harop MpHu NPSIMOTOKE U MTPOTUBOTOKE.

3. Tpu sneMeHTapHbIX crloco0a pacpoCTpaHEHuUs TEIIa: TEMIONPOBOIHOCTb, KOHBEKIINS,
TEIJIOBOE U3ITY4YEHHUE.

4. Harpesaromire 1 0XJIaX/Ial0l1e areHThl, X TeIio(u3nueckrue CBONCTBA, MPEUMYILECTBA U
HEJO0CTaTKH.

5. TennooOMEHHUKH, UX THUIIBI, YCTPOMCTBO, MpeUMYyILlecTBa U HeAoCTaTKH. CriocoObl
KOMITEHCAIlUM HEPAaBHOMEPHOTO paCIIUPEHHsI TPYOHOTO U MEXTPYyOHOTO MPOCTPAaHCTBA
TEMI000MEHHUKOB.

JlabopaTtopnast pabota Ne 3: AHaiM3 Tra30BO CMECH Ha XUMHUUYECKOM PYyYHOM Ta30aHAIN3aTOPe

1. MaccooOMeHHBIE MPOIECChI, BHABI TpolieccoB Maccomepenauu. IlpaBuno ¢a3. dazosoe
paBHOBecue. JluHusi paBHOBecusi. MatepuanbHplii Oamanc. PaGouas nuausa. HampaBrnenue
Maccornepeaayu.

2. JIBmxyriasi cuiia Maccoriepeiayu, CpeiHss IBIKYIIAs Cujla Maccolepeayu.

3. IloHATHE TEOPETUUECKOM TapeIKH, ONpeIeTICHNE YUCiIa TEOPETUHICCKUX CTYyIEeHeH rpaduuecKum
METO/IOM.

4. AG6cop6mus. PaBHOBecme mpu abcopOmmu. MarepuanbHblli OamaHc mpolriecca adcopOIUH.
Cxkopoctb abcop6Oiuu. Csi3b kod3duimenta macconepenadu ¢ KodpHUIMEHTaMH MaCCOOTIAYH.
5. YCTpoilcTBO pa3nUyHBIX THUIOB abCOpPOEpOB: MOBEPXHOCTHBIC, IJICHOYHbIC, HacaJl0YHBIE,
TapeibyaTble, paclbUIMBAIOLINE.

6. I'a3oBb1ii aHamu3. TeopeTnyeckne OCHOBBI. XMMHUYECKUE METOAbI aHann3a. OU3sndyeckue MeToabl
aHanuza. OTO0p U XpaHEHUE ra3oB.

7. AHanu3 ra3oBod cMecH Ha Py4HOM TrazoaHanuzatrope. Omnucanue mpudopa, MOpsIoK pabOTHL
[ToaroroBka npubdopa k paboTe, B3ATHUE MPOOLI HA aHAIIN3, IPOBEICHUE aHAIN3a, PACUETHI.

8. XUMHYECKUE PEaKIiH, JIeKAIIHEe B OCHOBE IOTJIONIEHUSI OTAEIbHBIX KOMIIOHEHTOB Ta30BOM
CMECH.

JIaGopatopHas pabota Ne 4: Onpenenenue 3ppekTuBHOCTH pabOTH KOJOHHBI peKTH(PUKALUN
HepUOINYECKOro JIeHCTBUS

1. Ileperonka xwuakoctei. [Ipocras meperonka, onpenenenue. Ileperonka 6GuHapHO cMecH Ha

JMarpaMMme: «TeMIieparypa - COCTaB Iapa — COCTaB — XUJAKOCTH» W Ha JuUarpamMme: «COCTaB

KHUAKOCTU - COCTaB IIapay. PaBpHOBecue MCKAY q)aSaMI/I. Henocrtatku HpOCTOfI MEPETOHKHU.
HepeFOHKa noxa BakKyyMoM, C BOAAHBIM IIApOM, C MHCPTHBIM I'a30M, KaKHUC YCIIOBHUSA IIPU 3TOM
U3MCHAIOTCA.

2. Pextuukanus, e€ cymuocts. CX0JCTBa U pa3IMuus ¢ MPOCTON neperoHkoi. [IpuHimnuansaas
CXeMa YCTaHOBKHU PEeKTU(UKAIIUN HEPEPHIBHOTO ACHCTBHSL.

3. MarepuanbHblii 0anaHC KOJOHHBI PEKTH(PHMKALMU W BBHIBOJ YpaBHEHHs paboyeil JIHMHUU
YKPEIUIAIOMEH M HUCYEPIBIBAIOIICH YacTH KOJOHHBI HEnpepblBHOrO nercteus. lloctpoenue
pabouux JMHUN Ha JUarpaMMe «y-X» M HaX0KJIeHHE YHCIa TEOPETUYECKUX TapeIOK KOJIOHHBI.
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4. @nermoBoe yncio. Pacyer MUHMMaNbHOTO M paboyero (GprerMoBOro 4ncia.

5. KoyoHHa pekTHUUKAIMU MEPHOIUIECKOTO JCHCTBUSA. PekuMbl pabOTHl KOJOHHBI: a) MPHU
MMOCTOSTHHOM (PJIErMOBOM 4HcIIe; 0) PU OCTOSTHHOM COCTaBe JUCTHILISTA.

6. YCTpONCTBO pa3IMYHBIX TUIIOB KOJOHH: HACAJOYHBIX, TAPEJIbUATHIX (CUTYATOTO, KOJIMAYKOBOTO
Y KJIaranHoro turma). [IperumyecTBa u HeJOCTaTKU Pa3IUYHBIX TUIIOB KOJIOHH.

7. OCHOBBI peKTU(PHUKAIUA MHOTOKOMIIOHEHTHBIX CMECEH.

8. YcrpoiicTBO 1a60paTOpHOI HACATOYHON KOJIOHHBI. BBIBO KOJIOHHBI HA PEXUM 3aXJIEO0bIBaHUS,
Ha paboYnii PeKUM U PEKUM OTBOJIA AUCTUILIATA.

8 cemectp

JladopaTopHas pa6ora Ne 1
«uapoau3s rsTuianerara»

=

OO6mrast xapakTepUCTUKA peaKIuil ATepuPuKaliy U TUAPOITH3A.
2. Tepmoxumus. TepmoanHamuka. BausHre CTPOCHUS CTUPTA U KUCIIOTHI HA KOHCTAHTY
paBHOBECHS.

3. Kunerwka u katanms. BiusHue CTpOCHHS CITUPTA U KUCIOTHI HA KOHCTAHTY CKOPOCTH PEAKITUH.
4. TlpuMeHeHHE CIOKHBIX (PHUPOB.
5. Peakrtopa jist mpoBeaeHUsT peakiuii STepUPUKAIIH TIEPUOTUICCKOTO U HETTPEPHIBHOTO

JEUCTBUA.
6. ITlpuHIMTIHATBHAS TEXHOJIOTHYECKas CXeMa YCTaHOBKH ITOTYUCHUS dTHIIAIeTaTa
aTepupUKANNECH YKCYCHON KHCIOTHI 3TAHOJIOM.
8 cemecTp

JlabGoparopHasi padora Ne 2
«Karanurnyecknii KpeKMHr HePTAHBIX PpaKIUii»

1. Tepmuueckuit kpekuHr He(PTIHBIX dpakiuii. Haznauenue nporiecca, ChIpbE. XUMHUUECKHE
OCHOBHI TIpoliecca. Peakiinyu OCHOBHBIX TPYII YIJIEBOJIOPOI0B. MeXaHU3M TEPMUYECKOTO
kpekuHra nmapaduaoB. Teopus Paiica Ha mpuMepe KpekuHra H-OyTaHa. TeopeTndeckuii cocTaB
MIPOJIyKTOB KpeKUHTra H-OyTaHa. AnmapaTypHoe opopMIIeHHE, TEXHOJIOTHUecKas cXxeMa
TEPMHUYECKOT0 KPEKUHTa, OCHOBHBIE MPOJYKTHI U UX CBOICTBA.

2. Koxcopanue He(pTaHbIX ocTaTkOB. HazHaueHue mpouecca, cblpb€. THIIBI yCTaHOBOK
KOKCOBaHHUS HEPTAHBIX OCTaTKOB. CXxeMa yCTaHOBKU HEMPEPHIBHOTO KOHTAKTHOTO
KOKCOBaHHUSI.

3. OcCHOBBI MHPOJIM3a: HA3HAYEHUE MPOIIecca, ChIPBE, LIEeJeBbIC MPOIYKTHI, OCHOBHBIE TApaMETPhI
mpoliecca.

4. Kartanutuyeckuil KpekuHT He(pTaHbIX dpakiuii. Haznauenue nporecca, coipbE. Peakimu

OCHOBHBIX TPYIII YIIeBOA0POA0OB. [IepBruHbIe U BTOPUYHbBIE PEaKIINU, X BIUSHUE HA COCTAB

MPOJIyKTOB KPEKUHTA.

WoHHbIN MeXaHU3M KaTaIMTHYECKOTO KpekuHra. KaranuzaTopsl..

6. Biok peakTop-pereHepaTop ¢ ABMKYIIUMCS IIAPUKOBBIM KaTanu3zatopoM. biiok peakrop-
pPETreHepaTop C «KUIISIINM CIIOEM» KaTallu3aTopa, MPEUMYIECTBA «KHUIISIIETO CIOosh Tepe
[IAPUKOBBIM KaTaIU3aTOPOM.

7. TlpuHuunuanbHas cXeMa KaTaJUTHYeCKOTO KPEKUHTa C «KUTISAIIUM clioem». OCHOBHBIE
MPOIYKTHI KPEKUHTA, BBIXOJ OEH3WHA aBTOMOOUILHOTO, aBUAIIMOHHOTO.

JlabopaTopnasi paGora Ne 3
IHosryuyenne nuBunnIa no Jledeneny.

o

OCHOBHBIC ¥ IOOOYHBIC PEAKIINH, TPOTEKAIOIINE TPH MMOJTYYCHUN JUBHHUAJIA U3 3TAHOJIA 10
JleGeneny.
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2. PerieHue OCHOBHOM 3a/1a4l XUMUYECKOW TEXHOJIOTHH HA OCHOBE aHAIM3a JTUMHUTUPYIOIIEH CTaTun
porecca:
a) TepmomHaMMKa Ka4YECTBEHHO M KOJIMYECTBEHHO;
0) Kuneruka, karaau3aTopsl;
B) O0ocHOBaHME BEIOOpA peakTopa. Tl mpuMeHsIeMOoro peakTopa.
3. VYder npoTekaHus TOOOYHBIX PEAKIUH IPU PEHICHUN OCHOBHOM 33a7]a4ll XUMHUECKOW TEXHOJIOTHH:
a) TepmouHamMuKa;
0) Kuneruka;
B) TexHosornueckue npruemMspl, TpeOOBaHUE K COCTaBY CHUPTOBOM LIUXTHI.
4. llpuHuunuangbHasi TEXHOJOTHYECKAsl cCXeMa MPOMBIIIIEHHON YCTaHOBKH MOJTy4€HUs JUBUHUIIA 10
JlebeneBy.
OO6nacTy mpUMEHEHUs1 AUBUHUIIA. Y CIIOBHSI €0 XpaHEHUS! U TPACIIOPTHPOBKH.
6. IloHsTHSA: CTETIeHB MPEBPAIICHNUS, KOHBEPCHS CHIPHS, BBIXO]] Ha IPOTYIIEHHBIN 1 Pa3JI0KEHHBIN
cnupt. Pacuer 0CHOBHBIX IOKa3aTenel XMMUKO-TEXHOJIOTMYECKOT o Mpolecca.
7. AHanu3 ra3o00pa3HbIX IPOJIYKTOB MpPEBpalleHus 3TaHoa B OyTaaueH. Peakuuu, nexariue B
OCHOBE I'a30BOI0 aHAJIN3a.

o1

JlabopaTtopnast pabota Ne 4
«IIpouecchbl THAPUPOBAHMS U AeTHAPHPOBAHMS.
JdernapupoBanue HMKJIOTeKCAHA»

1. JlerunpupoBanue H-Oyrana. OCHOBHas ¥ MOOOYHBIE peakiuu. POopMyIUpOBKa OCHOBHOM 3a/1auu

XUMHUYECKON TEXHOJIOTHH.

Ananu3 0co6EHHOCTEH TePMOJMHAMUKY PEaKLIUK Ha KAYE€CTBEHHOM M KOJIMYECTBEHHOM YPOBHE.

Kuneruka npouecca.

4. Bpibop peakTopa, MpueMsbl OABOA TEIJIa B 30HY peakiuu. [IpuHnunuanbHas cxema
MIPOMBIIIJIEHHON YCTaHOBKH.

5. JlerumpupoBanue 6yrena — 1 go Oyraguena — 1,3. OcHoBHas u mo6ouHbIe peakiuu. OCOOEHHOCTH

TEPMOJIMHAMHUKHU Ha KaU€CTBEHHOM UM KOJIMYECTBEHHOM YPOBHE.

Kuneruka npouecca.

7. BriOop peakTopa, poiib BOASHOTO Mapa B NOAEPKAaHUH BHICOKOW aKTHUBHOCTH KaTalln3aTopa.

Perenepanus karanuzaTtopa.

[TpuHIMNHaNEHas cXeMa MPOMBIIUICHHON YCTaHOBKH.

9. OcobGeHHOCTH ACTUAPUPOBAHUS IIUKIOTEKCaHa M0 CPAaBHEHUIO C AETUAPUPOBAHUEM
anudaTtuyeckux yriaeBoaopooB. Vcnosb30Banue 3To# peakiuy B 1a00paTopuu U B
MIPOMBIIIIJIEHHOCTH.

wmn

o

oo

Kpurepuu orienku (B 6aiax):

- 2 Oayuia BBICTABIISICTCS CTYACHTY, €CIIM CTY/ICHT JIall MOJIHbIC, pPAa3BEPHYTHIC OTBETHI HA BCE
TEOPETHYECKUE BOIPOCHI, TPOJACMOHCTPUPOBAJ 3HaHUE (PYHKIIMOHAIBHBIX BO3MOKHOCTEH,
TEPMHUHOJIOTHH, OCHOBHBIX 21eMEeHTOB. CTyJeHT 0e3 3aTpyJHEHHI OTBETUII Ha BCE IOTIOTHUTEIbHBIC
Bomnpockl. [IpakTrdeckas yacTh pabOTHI BBHITIOTHEHA MOJTHOCTHIO 0€3 HETOYHOCTEH U OIIHO0K;

-1 Gann BeICTaBISIETCS CTYIEHTY, €CJIM MPU OTBETE Ha TEOPETUUYECKHE BOIIPOCHI CTYIEHTOM
JIOTIYIIIEHO HECKOJBKO HECYIIECTBEHHBIX OIMOOK B TOJKOBAaHHH OCHOBHBIX MOHATHI. Jloruka u
MOJIHOTA OTBETA CTPAAAIOT 3aMETHBIMH U3bsIHAMH. 3aMETHBI MPOOENbI B 3HAHUU OCHOBHBIX METOJIOB.
TeopeTndeckue BOIPOCHI B IIEJIOM U3JI0KEHBI JOCTATOYHO, HO € TIponyckaMu Marepuaina. Mmerorcs
MPUHIIUIHATBHBIEC OIIMOKYU B JIOTHKE MMOCTPOEHHS OTBETa Ha BOIPOC.

- 0 6anIoB BHICTABIIAETCS CTYACHTY, €CITH OTBET HA TEOPETUUYECKUE BOMPOCH! CBUACTEIHCTBYET O
HEMOHMMAaHHUU W TIOJTHOM HE3HAHWU OCHOBHBIX TIOHATUH U MeTOZ0B. OOHAPYKUBAETCS OTCYTCTBHE
HABBIKOB IIPUMEHEHUS TEOPETHUUECKUX 3HAHUH MPH BBHITIOJIHEHUHU MPAKTUYECKUX 3a/IaHUH.
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TpeboBanus k ogpopMiIeHHI0 0TYETA 0 J1a00OpaTOPHOIi padore
JIaboparopHas paboTa 0JDKHA COCTOSATh U3 CICIYIOIINX TJIaB:
TUTyIBHBIN JHCT.
Onucanwue menu padoThl.
[IpenocTaBneHne KpaTKUX TEOPETUYECKUX CBEACHUIA.
OnucaHue TEXHUYECKOTO OCHAIIEHUS U METOJIMKH IIPOBEICHUS SKCIIEPUMEHTA.
[TonyueHHble B X0/1€ IPOBEACHUS SKCIIEPUMEHTA PE3YIIbTATHI.
AHanu3 1aHHBIX, TOJYYEHHBIX B X0J1€ IPOBEICHUS SKCIIEPUMEHTA.
[loaBenenue uToros, opMyanupoBKa BbIBOJOB

NookrwbdpE

Kputepuu onenku (B 6aniax) ayIuTOpHON U JOMalIHER padoThl

- 0 GayIOB BBICTABIISIETCSI CTYIEHTY, €CIIHM CTYJCHT HE TMPEACTaBMI 0(hOPMIICHHBIA OTUYET O
nabopaTopHOii paboTe;

- 1 Gamn BRICTABIIICTCS CTYACHTY, €CITU CTYACHT TOMYCTHI OIMIMOKU B 0(hOPMIIEHUH OTUETA O
nabopaTopHOU paboTe U B pacuérax;

- 2 Gayuia BBICTABIISIETCA CTY/ICHTY, €CJIM CTYACHT 0hOpMUII OTUYET 1O popme U HE TOMYIIEHO
OLIMOOK B pacuy€Tax U COJEpIKaHUU;

Ilpumepvr mecmogwvix 3a0anuil

AF

29. B rugpaBiuke mpeaes OTHOICHHUS (AS
a) THAPOCTATUYCCKUM JIaBIICHUEM B TOUKE;
0) CHJIO¥ TUIPOCTATUYECKOTO JIABJICHNUS,

B) JIBIDKYILIEH CUIION TUIPOMEXaHUYECKUX MTPOIIECCOB;
T') CHJIOHN TSDKECTH.

ann AS —0 Ha3bIBaeTCS

P
z+— = const
30. B 0CHOBHOM ypaBHEHHUH THAPOCTATHKU Y CHUMBOJIOM Z 0003HAYaeTCs:
a) TMHAMUYECKOe JaBIlICHUE,
0) TMHAMHUYECKHI HArop,
B) MTb€30METPUUYECKOE aBJICHHE,
I') Ib€30METPUUECKUN HATIOP,
1) HUBEJIMPHBIN HATOP

3. BeIxoa mpojykra — 3710...

a) OTHOULIEHHE PeabHO MOJYYEHHOTO KOJIMYECTBA MPOAYKTa K MAKCUMaIbHO BO3MOKHOMY €ro
KOJIMYECTBY, KOTOPOE MOTJIO OblI OBITh MMOJIYy4€HO MPHU JAAHHBIX YCIOBUSX OCYIIECTBICHUS XUMHUUYECKOM
peaKIuu;

0) 07151 UICXOIHOTO peareHTa, UCIOIb30BaHHOIO HA XUMUYECKYIO PEaKIHIo;

B) OTHOIIEHHE KOJIMYECTBA UCXOIHOTO PEareHTa, pacxoayeMoro Ha LEJEBYIO0 PEaKIuio, K
o011eMy KOJIMYECTBY UCXOJHOTO peareHTa, MoIIeInIero Ha BCce peakiuu (1 [eleByI0 U TOOOUYHBIE);

T') KOJTUYECTBO MPOAYKTA, MOJTYYCHHOE B €IMHUILY BPEMEHHU.

Kputepun onenku (B 0a11ax) TecToB

- 0 ©aIoB BBICTABIISIETCS CTYIEHTY, €CIM KOJMYECTBO MPaBUIIbHBIX 0TBETOB 0 %;

- 3 Oania BBICTABISAETCS CTYAEHTY, €CIIM KOJMYECTBO MPAaBUIbHBIX 0TBETOB 30 %0;

- 5 GaIoB BBICTABISETCS CTYIEHTY €CIIU KOJUYECTBO MpaBUIbHBIX 0TBETOB 40 %;

- 10 GanyoB BBICTABIISAETCS CTYACHTY, €CIIM KOJIMYECTBO MPAaBUILHBIX 0TBETOB 60 %;

- 15 GannoB BBICTABIISETCS CTYACHTY, €CIIM KOJIMYECTBO MpaBUiIbHBIX 0TBETOB 80 - 100%;

o1



5. Y4eOHO-MeTOANYeCKOe H MH(OPMALMOHHOE o0eclieYeHHe JUCIUIITHHbI

5.1. IlepeyeHb OCHOBHOM U J0TOJHUTEIbHON y4eOHOH JIUTepaTypbl, He00X0AMMOM A5
OCBOCHMS THCIUILTHHBI

OcHoBHas uTeparypa:

basynoBa, Mapuna BuxrtopoBHa. Xummuyeckas TexHojorus: y4ued. mocodbme / M. B. basyHona,

bamkupckuii  rocymapcTBeHHbli  yHuBepcuter. —  Yda:  PULl  Baml'V, = 2009-.
Y. 2 : OusuKo-XMMHYECKHE 3aKOHOMEPHOCTH B XUMUYECKOW TEXHOJIOTHH [DJEKTPOHHBIN pecypc],
2012. — DIEeKTPOH. BepCHUs rey. MyOTHKAIUH.

<URL:https://elib.bashedu.ru/dl/read/BazunovaChimTechn2.pdf>.

basynoBa, Mapuna BuxrtopoBHa. XumMmudeckas TexHoiorus: yded. mocobue / M. B. basyHosa;
bamkupckuii rocynapctBeHHbiil yHuBepcurer. — Yda: PULL baml'V, 2009-Y. 3 : Baxsueiimue
Mpou3BoJIcTBa [DnekTpoHHbIN pecypc], 2013. — DOnekTpoH. Bepcusl med. NyOnuKauuu. ——
<URL:https://elib.bashedu.ru/dl/read/BazunovaChimTechn3.pdf>.

OCHOBBI XMMHMUYECKOM TEXHOJOTUM : [y4eD. Uil XWUM.-TeXHOJ. crell. By3oB]| / mox pen. M. IL
Myxnenosa .— / U3n. 4-e, nepepad. u gon. — M. : Beiciias mkona, 1991 .— 463 c. (58 3x3)
basynoBa, Mapuna BuxrtopoBHa. Xumuueckas TexHojorus : yued. mocobue / M. B. basyHnosa ;
baml'yV .— Voa : PUL baml'V, 2009-Y. 1: IIpouecchl u amnmaparbl XUMHYECKONH TE€XHOJIOTHH .—
2009 .— 96 c. (71 3K3)

JdonmosiHuTe/IbHAS JIUTEpaTypa:
1. OcHOBBI XUMHUYECKOW TEXHOJIOTHH : [y4e0. JIsl XHM.-T€XHOJI. crell. By3oB] / mox pen. U. 1.

Myxnenosa .— / U3n. 4-e, nepepab. u gon. — M. : Beicmias mkona, 1991 .— 463 c. (58 3x3)
2. [Ipumepsl ¥ 33724y 10 TemoMaccoobmeny: yuebnuk / moa pen. B. C. Jlorunosa - CII6.: Jlanb,
2011 - 256 c.

IlepeyeHb MeTOAMYECKUX YKA3AHUI JJIS1 CAMOCTOATEIbHOI PadoThI CTY/IEHTOB

1) Meronuyeckre yka3aHus MO BBITIOJHEHUIO JIAOOPATOPHBIX PaboT 1o Kypcy «OOImas XumMudecKas
TeXHOJIOTHS, 4. 1»: «MaccooOMeHHBIE MTPOIIECCHI: a0COPOITHs
2) MeToauueckne yKa3aHUs MO BBITIOJIHEHHIO JTa0OPaTOPHBIX padoT mo Kypcy «OOImas XuMueckas
TexHoJIOTUs»: «Bona B xumuueckon mpombiniuieHHOCTH» (2005 1.).
3) Metonuueckue ykazaHus o kKypcy «OOmias xumuyeckas TexHoJorus»: «OCHOBHas 3ajaya
XUMUYeCcKor TexHosorum» (2005 r.)
4) Metoanueckue ykazaHus 1mo Kypcy «OOmasi xumudeckas TeXHOJNOTHs»: «ChIpbE B XUMHUYECKOMN
texHosiorum» (2006 r.)
5) Meroanueckue ykazaHusa 1o Kypcy «OOmas xumuyeckas TexHoJorus»: <«JlaboparopHblit
MPAKTUKYM I10 OOIIeH XMMHUYECKONH TEXHOJIOTUHU: COJIEp>KaHue U MOopAIoK npoBeaeHus.» (2006 r.)
6) Meroanueckue ykazaHus 1o Kypcy «OOmas XxuMu4yeckasi TeXHoJorus, 4.1»: «MaccooOMeHHbIe
nporecchl: pekrudukanus.» (2007 r.)
7) 8) Meroauueckue ykazanus 1no Kypcy «OOmias xumudeckas TexHojorus, 4.1»: «I'pagyupoBka
peometpa» (2007 r.).
9) Meroauueckue ykazanus mo Kypcy «OOmas xumudeckas TexHojorus, 4.1»:  «TerioBsie
nporecce» (2007 1.).
12) T'unpoauHaMuKka peabHbIX KUAKOCTE» (yueOHO-MeToanYecKas pa3paboTka) Yda:  PHUO
bamlIV. 2007.
13) Hetb. OcHOBBI nepBHUHON HedrenepepadoTku (yueOHO-MeToauuecKkas pazpadorka) Ya:
PUII bamry, 2009
14) Karanutnueckuit pudpopmunr. (yaeOHo-meTomueckas papadborka) Ypa: PULL bamry, 2011
15) IlpousBoactBo OyraaueHa-1, 3 katanutuyeckuM pacuieruienneM stanona (mo C.B. JleGeneBy)
(yuebHO-MeTonyeckas pa3padbotka) Yda: PULL bamry, 2011

Cnmcox cokpameHui
JIx — nexuumu, JI6 — naGopatopusie 3anarusi, Cp — camocTosiTeNbHas paboTa cTyaeHTos, Ki -
KOJJIOKBHYM
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5.2. [lepevenn pecypcoB HHPOPMALHOHHO-TEJIEKOMMYHHKAIIMOHHOH ceTH «AHTEpHeT» U
NPOrpaMMHOI0 00ecTeYeH s, HeOOXOUMBIX [IJIsl OCBOEHHUS! U CIUILTTHHBI
1. Dnekrponnas 6ubnmoreunas cucrema «9b baml'Y» - https://elib.bashedu.ru/

2. DIeKTpoHHas
https://biblioclub.ru/

oubnMoTeyHas

cucremMa

«YHHUBEPCUTETCKAs

oubnMoTeka  OHJIAWHY» -

3. DaekTpoHHas OMOIMOTEUHAs cCHCcTeMa u3aTenbeTBa «Jlauby - https://e.lanbook.com/

4. DnexkrponHbIi KaTanor bubanorekn baml'y - http://www.bashlib.ru/catalogi/

5. VYuuBepcanbHas bas3el gannpix EastView (ZocTym K 5SJ€KTpPOHHBIM HaydHBIM JKypHajlam) -
https://dlib.eastview.com/browse

6. Hayunas snektpoHHasi OubnmoTeka - elibrary.ru (IocTymn K 3J€KTPOHHBIM HayYHBIM KypHaJIaMm) -
https://elibrary.ru/projects/subscription/rus_titles_open.asp

7. Windows 8 Russian. Windows Professional 8 Russian Upgrade. lorosop Ne 104 ot 17.06.2013 .

JIunensuu O6eccpoyHbie

8. Microsoft Office Standard 2013 Russian. forosop Ne 114 ot 12.11.2014 r. JIuuen3uu 6eccpounbie

9. Linux OpenSUSE 12.3 (x84_64) GNU General Public License

11. Cucrema nentpanmzoBanHoro tectupoBanus baml'y (Moodle). YauBepcanbHas oOIecTBeHHAS

marensus GNU

2. MarepuajJbHO-TeXHHYeCKas 6a3a, HE00OX0IMMAasi 11 OCYIIeCTBJIEHHS 00Pa30BaTEILHOTO
npouecca no JUCHHUILINHE

HaumeHnoBanue
crnenyaJbHBIX

OCHameHHOCTb CleUAJbLHBIX NOMelleHUi
H l'lOMeI]Ie}{I/lﬁ I CaMOCTOSITEJILHOi

Ilepeyens TAEH3HOHHOT O
NMPOrpaMMHOro odecrneyeHus.

noMeulIeHUi 1 padoTsI PeKBU3UTHI MOATBEPKIAKOIIETO

NoMelleHuil 111 AOKYMEHTa
CaMOCTOSITEJbHON PadoThI
1. yyeOnasm ayaurTopus Aynurtopusi Ne 405 1. Windows 8 Russian. Windows
JUISL IpoBeJeHUsl 3aHATHIl | YueOHas Me0enb, yuebno-narmsausie | Professional 8  Russian  Upgrade.
JIEKIIMOHHOI'0 THIA: nocobus, J0CKa,HOYyTOYK,MyJIbTHMEJHA- HoroBop Ne 104 or 17.06.2013 r.
ayautopusi Ne 405 (xumoax | mpoekrop Mitsubishi XD3200U, skpan ¢ | Jlunensun Oeccpounbie
kopmyc), aymuropust Ne 311 |smektpompuBomom  300%¥400cm  Spectra | 2. Microsoft Office Standard 2013
(xumdak kopmryc), | Classic. Russian. Jforosop Ne 114 or 12.11.2014
aymuropust Ne 310 (xumdak Aynutopus Ne 311 r. JIuniensun 6eccpoyHble
kopmyc), aynutopust Ne 305 | VueGnas MeOelb, ydeOHO-HarsIqHbIe | 3. Cucrema LEHTPAIN30BAHHOTO
(xumdak KopITyc). nocoowus, JIOCKa, HOYTOYK,IIPOEKTOP | TECTHPOBAHMS baml'y (Moodle).
2. yueGHas ayautopusi | Mitsubishi XD 600U, 9KpaH ¢ | YHuBepcanbHas o0LIeCTBeHHAs

AJIs IIPOBEACHUSA 3aHATHH

CEeMHHAPCKOro THNA:
naboparopust  Ne 121
(xumdak KOpITYC),
naboparopust  Ne 407
(xumdak KopIryc),
naboparopust  Ne 412
(xumdak KopITyc).

3. yuyeOHasi ayauTOpHUS
A NpoBe/ieHUs
rPYNNoOBBIX u
WHIUBUYANBHBIX
KOHCYJIbTALMIA:

aymuropus Ne 405 (xumdak
koprmyc), ayauropust Ne 311
(xumpax KOpITYC),
aymuropus Ne 310 (xumak
kopmyc), ayautopust Ne 305
(xumak kopyc).

4. ydeOHast ayauTOpH
A TeKYIero KOHTPOJs
U NPOMeKYTOYHOI
arrecTanuu: aynutopust Ne

anekTporpuBoaoM Projecta 183*240cm Matte
white.

Aynutopus Ne 310
YyeOHas Mebenb, yaeOHO-HaT IS AHbIE
mocobusi, JOCKa, HOYTOYK,MyIbTUMEIHAa-

mpoextop  Mitsubishi EW230ST,
HacteHHBIH Classic Norma 244*183.
Aynurtopus Ne 305
VYyeOHas Mebenb, yaeOHO-HaT IS AHbIE
mocobusi, JOCKa, HOYTOYK,MyIbTUMeIHAa-
mpoextop Mitsubishi EW230ST, »skpan
HacteHHBIH Classic Norma 244*183.
JladopaTopus Ne 121
YyeOHas mebenb, yaeOHO-HAT TS AHBIE
mocobusi, Ha0Op XWUMHYECKOH  IIOCYHEI,
kommuiekT Mebenn BHP, axBagmcTwuisrop,
mocka aymuropHas JA  (32)3, nmocka
kmaccHas/2002r, mukpockor, Hacoc, PMC
"Honomerpus", WHPOPMAIMOHHBIA CTEHT,
BuzkosumeTp d=0,54 (10 mrT.), BU3KO3UMETD
d=1,16 (5 mr.), mepuommyeckas cucTema
Menzeneesa (2mrt.), cToa 2-X TyMO., CTONI 2-X
TyMm0O.,lIo/IcTaBKa-Kadeapa.

9KpaH

mmrensust GNU
5. Linux OpenSUSE 12.3 (x84 _64) GNU
General Public License
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405 (xumdaxk  Kopmyc),
aymutopus Ne 311 (xumdax
Kopmyc), ayauropus Ne 310

(xumdak KopIyc),
aymutopus Ne 305 (xumdax
KOpITYC).

5. noMeneHust s
CaMOCTOAATeTbHOM
padoThI:

yuTaIbHBIM  3am Ne 1
(TmaBHBIN KOpITyC),
YUTaJbHBIA 3am Ne 2
(busmat KOpIyC-

y4eOHOE), UNTANbHBIA 341
Ne 5 (rymanuTapHbIi
KOPITYC), YHTAJIbHBIA 3a
Ne 6 (yueOHBIH KOpITYyC),
yuTaJdbHbIM 3am Ne 7
(TyMaHHTapHBIH KOpIYC),
nmaboparopuss  Ne 206

(xumcak KOpIHyc),
nmabopatopus  Ne 209
(xumdaxk

Kopmyc),1adbopatopust  Ne
419 (xumMcaxk xoprryc).

6. momemenne st
XpaHeHus u
NPOoPUIAKTHYECKOI 0
00C/Ty’KMBAHUSI Y4eOHOI 0
o0opynoBaHus:
naboparopust  Ne 013
(xumak KopIyc).

JlabopaTopus Ne 407
Yuebnas Mmebenb, yaeOHO-HATIISITHBIE
mocoOus1, HabOp XUMHIUYECKOH ITOCY/IHI,
prudop, yCTaHOBKA.

JlabopaTopus Ne 412
VYuebnas Mmebenb, yaeOHO-HATIISITHBIE
mocoOus1, HabOp XUMHUYECKOH TOCY/IBI,
ra3oMmerp

Yurtanabubiid 3a0 Ne 1
Hayunwlii u yueOHBI QoHO, HaydHas
nepuoauka, I[IK (Monobmox) - 3 T,
HeorpanuueHHbsli noctyn k OBC wu BJ;
KOJIMYECTBO MOCAIOYHBIX MECT — /0.

YurtanabHblid 320 Ne2
Hayunblii w  y4eOHbIH QoOHI, HaydHas
TICPUOIVKA, K (MOHO0JI0K),
TIO/IKITIOUEHHBIX K cetn MHTepHer, — 8 mrT.,
HeorpannyeHHbId goctyn k ObC u BJ;
KOJIMYECTBO MOCATOUHBIX MecT — 50.

Yuranbuslii 3a1 Ne 5
Hayunwlii wu yueOHBI QoHO, Hay4dHas
nepuoguka, IIK (MonoOmOK) - 3 miT,
HeorpannyeHHbId goctyn k OBC u B
KOJIMYECTBO MOCAJT0UHBIX MeCT — 27.

YuranbHblii 3271 Ne 6
Hay4ublii u y4eOHbld QoHa, HaydHas
nepuogrka, IIK (MoHOOMOK) - 6 miT,
HeorpannyeHHbId goctyn k OBC u B
KOJIMYECTBO IT0CaoYHbIX MecT — 30.

YuraabHbii 320 Ne 7
Hayunblii u  yueOHbIi QoHO, HaydHas
nepuonuka, [IK (MoHOOmOK) - 5 m,
HeorpaHnyeHHblii goctyn k OBC u B/
KOJIMYECTBO MOCAJOUHBIX MecT — 18.

JlabopaTopus Ne 206
YueOHas Mebenb, yueOHO-HaTJISIIHBIC
nocobusi, Melajaka MarauTHas EcoStir
(1.51,300-200006/MuH, mnatdopma
nram. 120mm,6e3 HarpeBa), MelIagKka
marautHast I12-6110 (mo 1m, ¢ momorp.
120C), memanka marautHas I13-6110 (mo
1, ¢ momorp. 120C), Memanka MarHUTHas
I12-6110 (mo 1x, ¢ momorp. 120C), memanka
MarHutHas ¢ mogorpesom  I[19-6110M,
MelllaJIka MarHuTHas ¢ mogorpeBom [19-
6110M, MHKpOCKOTI, MHOTO(pYHKIIHOHATHHOE
yerpoiictBo KyoceraFS-1030MFP, HoyTOyk
HPPavilion,  mpoexktop  BenQMP612C,
Hoytoyk HP 6820sT2370 17 WXGA,
MOHHUTOP 19" Samsung
931BWSFVTFT ,cucremusiii 6iok IntelCore
B KkomiuiekTe, mamsath NransTS 4G, cryn
HUCO/uepn/ (6mt.), Hoyroyk ASUSK52JE
15.6"/IntelCorei3 370 M/DVD-
RW/CAM/WIiFi/Win7BASIC.

JladopaTopus Ne 209
YyeOHas MeOerb, yueOHO-HATTISTHBIC
ocoOms, KOMITBIOTEP B COCTaBE: CHCTEMHBIH
6mok  DEPO  460MD/3-540/T500G/DVD-
RW, MOHHUTOP 20" Samsung,
MHOTO() YHKIIMOHAIIEHOE YCTpO#cTBO
(mpuntep/konmp/ckanep) FS-1030 MFR,
TIPUHTEP JIa3epHBIII MOHOXPOMHBIA Samsung
ML-3310D, Opudunr mnpucraBKa, Kpecio
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«IIpectmx», TymOOuka MOOWIBHAS, CTYI
"TIpectux", CTON MUCHM., CTOJI MTUCHM., CTYJ

Hco

JlaGopaTopus Ne 419
VYyeOHast MeOers, y4eOHO-HaTJISTHBIE
nocoous, MHOT O YHKIIHOHAIEHOE

yctpoiicteo  HP  Laser, rmuaHmieTHsi
komnbeloTep Apple iPad 64 GB Wi-Fi +3G
Yepupiit  A4-1.00ITu,64I'b ¢ uyexiom,
KOIMMPOBATBHBIN ammapaT, KOMUPOBAIbHBIN
ammapar
JlaGopaTopus Ne 013

Kommnexkt wmebemn BHP, Becei GR-120
(120r*0,1mr)  BHyTp.  KajauOpoBKa, C

TIOBEPKOH, neHtpudyra OIIH-8,
MHOTro() yHKIIHOHAJIbHOE YCTpOICTBO
HPLaserJetM1536 DNFMFP

(CE538A)128mb, snekTporuutka

MHUHOBPHAYKH POCCHUHA

Ipunoxenue Ne 1

OEJAEPAJIBHOE 'OCYJAPCTBEHHOE BIO/ZKETHOE OBPA30BATEJIBHOE
YYPEKJAEHUE BBICIHEI'O OBPA30BAHUA
«BAIIKUPCKH TOCYJJAPCTBEHHBIN YHUBEPCUTET»

COJIEP)KAHUE PABOYEM ITPOTPAMMBI

AUCUUIIMHBI XMMHUYeCKasi TEXHOJIOTHA HA 7 ceMecTp

(HauMeHOBaHMeE M CIUTLIIMHBI)
oYHasi

dhopma o0yuenns

Bua paboTtsl

O0beM IUCHUITINHEI

O6mas TpynoeMkocTh aucuuruiabl (3ET / gacoB)

2/72

Y4eOHBIX 4aCOB HA KOHTAKTHYIO pabOTy C MPEnoiaBaTesiem:

JIEKLIUHA 18
NPAaKTHYECKUX/ CEMHHAPCKUX

J1a00PaTOPHBIX 30
Apyrux (TpynmoBasi, HIUBHUIyalbHass KOHCYJIbTALUS U WHBIE BUIIBI

y4eOHOH esTeTbHOCTH, IPeyCMaTPUBAIOLINE PAOOTY 00yJarOIMXCs €
npenojaaBatenem) (DKP) 0,2
Y4eOHbIX 4acOB Ha CaMOCTOSTENIbHYIO paboTy obydatomuxcs (CP) 23,8

Y4eOHBIX 4acOB Ha MOJTOTOBKY K
sK3aMmeny/3adery/ muddepenunpoBanHomy 3auety (KoHtpon)

®opma(bl) KOHTPOJIS:
3a4éT 7 cemecTp

55




OcHoBHAaA

u dopma
@opma U3ydeHHS MATEPHAJIOB: JIEKIHH, | JOTOJIHHUT TEKYIIEeTO
NPaKTUYECKUE  3aHATHSA,  CEMUHAPCKUE | eJbHas KOHTPOJIS
Ne 3aHATHS, n1abopaTopHbIe paboThl, | JUTEpa- 3ananus 1o yCIIEBaEMOCTH
n/m Tema u copepxanue camocTosiTellbHas paboTa U TPYAOEMKOCTb Typa, CaMOCTOATENBHON | (KOJIJIOKBUYMBI
(B yacax) pexkoMeHs | paboTe CTYJEHTOB | , KOHTPOJIbHbIE
yemasi paboThl,
CTY/ICHTaM KOMITIOTEPHBI
Beero [JIK  |TIP/CE [P [CcpC | (Homepa ¢ TECTH U T.1L.)
U3 CTIHCKA)
M
Pasnen |. Teopernueckue OCHOBBI
XHMHUKO-TEXHOJOTHYECKHUX MPOLECCOB.
Tema 1.1. TeopeTnyeckue 0CHOBBI
XMMMKO-TEXHOJIOTHYeCKHX MPOLeccoB.
BBenenme. Ponms u  maciraObl
WCIOJIb30BAHUS XUMHUYECKUX MPOIIECCOB B
pasnuuHbIX  cdepax ~ MaTepUAIHLHOTO [ToaroroBuThCS K
MIPOU3BO/ICTBA. CeipbeBast u JOTTYCKY K
SHEpreTuyeckas Oa3za XUMHUYECKUX J 4, 8, | maGoparopHoii Honycx N
1 4 2 2 1ab6opamopHoll
MIPOM3BO/ICTB. TenneHuuu pa3BUTHS 14, 24 pabote 6
TexHochepsl M BO3pacTarollee 3HAYCHHE Metou- pavome
po0sieM pecypco- U dHeprocOepexeHus, yka 4
obecrieueHns 0€30MaCHOCTH XUMHUYECKHX
MPOM3BOJICTB,  3alIUTHl  OKpYXKaroIen
CpeIbl.
Tema 1.3. Crpykrypa XHMHKO- ITogroroButbed K
TeXHOJIOrHYeCKHX cHCTEeM. JIOITYCKY K
3 XUMHUECKOe MPOU3BOJICTBO KaK CIIOKHAsS 3 1 2 J 4, 13, | nabopatopHoit ﬂogy K N
cucteMa. (OCHOBHBIE DJTaIllbl CO3JAHUSI 14, 24 pabore, aavopamoprou
i pabome,mecm
XUMHUKO-TexHoJornyeckux cucreM (XTC); npopaboTaTh
000)20500020003)§ u obmras CTpaTerus JUTEPaTypy 1o
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cucteMHoro  noaxoja.  CrpykTypHas TeMe
uepapxusi  TEXHOJOTUYECKUX  CHCTEM:

MOJIEKYJISIPHBIE MPOLIECChHI —

MaKpOKHHETHKA — anmaparsl —

MIPOU3BOJICTBA — TJIOOATBHBIC TPOOJIEMBI

pa3BUTHUSI TEXHOC(HEPBI.

Tema 1.4. OcHOBHBIE NOKa3aTen
XHMHUKO-TEXHOJIOTHYeCKOr0  mpouecca
Knaccudukanus mporieccoB XuMHUUYECKON
TEXHOJIOTHH. dyHIaMeHTaIbHbIE TTOArOTOBUTECS
KpUTEpUU 3¢ GEeKTUBHOCTH JonycKy
WCTIOJIb30BAHUSI CBHIPhS U YHEPTOPECYPCOB N 4, 13, | naboparopHoii Honyck K
B XTII IlokasaTenu pacxona paziIn4yHBIX 14 2 4’ ’ paBore nabopamopHou
BHJIOB CBHIPbsSl; OTHOCHUTEIBHBIM BBIXO/T ’ pabome, mecm
npoaykta. Kpurepunm  WHTEHCHBHOCTH Merommara 3
XTII. IlowsTus: creneHp NpeBpanieHUs,

KOHBEPCHS, CEJIEKTUBHOCTb.
[Ipon3BOIUTENBLHOCTh U HHTEHCUBHOCTb.

Tema 1.5. I'mapocraruka Lonyck k
I'mppaBnuka. IT'mapocrtatuka. [lonsarue 1abopamopHou
naBneHus. [lpunuoun cratuku. BeiBog pabome, mecm
muddepeHnanTbHBIX yYpaBHEHUI TTOArOTOBTECS!
paBHOBecHs Dijiepa Ha OCHOBE MPUHLMIIA
CTaTUKH. OcHoBHOE ypaBHEHHUE HOTYCRY .

TUJIPOCTATHKH, buznvYecKui CMBICH J 5,6,7, nabopatophoi
BXOJISIINX B HENO BEJIMYUH. 11, 12 pabore

3akoH ITackamns. [Tpuatun MerTomka
coobmaromuxes cocyaoB. Ilpumenenue 7
3akoHa Ilackanigs W cieacTBust U3 HEro:

MaHOMETpPBI, MbE30METPHI, BOJIOMEPHBIE
crékia. ['maponpeccsl.

Tema 1.6. I'mppoaunamuxa. JI 5,6, 7, | IlonroroBUTHCS Lonyck k
[ToHsiTHS pacxXoll U CKOPOCTh JBUKCHHUS 11,12 JOTTYCKY 1abopamopHoll
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KUJKOCTH, ux pPa3sMepHOCTS.
Huddepenunanbueie ypaBHEHUs
IBIDKEHUS Dilyiepa, UX BBIBOJ Ha OCHOBE
MPUHIWIA JUHAMUKHA. BBIBOJ 3aKoHA
bepHym Ha OCHOBE MHTETPHPOBAHUS
mddepeHnnanbHbIX ypaBHEHUI
nBKeHUsT Ounepa. dusnueckuil cMbICT
BXO/MIIIUX B  ypaBHEHHE  bepHyn
BEJIMYUH. YpaBHEHHE CIUIOIIHOCTH CTPYH.

PexxuMbl  TBMKCHUS JKUJIKOCTH H
kputepuii  PeliHonbaca.  JlamuHapHOe
JIBUKCHHE KUJTKOCTH. Bripaxxenune
CKOPOCTH JIF0OOTO  CaMOTPOU3BOJILHOTO
mporiecca U ero MpuMEHEHHe Uil pacyera
CKOPOCTH JIBIKCHHS OTACTHHBIX CIIOCB
KHUIKOCTH. Pacripenenenue ckopocrteit 1mo
CCUCHHIO TIOTOKAa TP  JIAMHHAPHOM
IBUKEHHH.  ['papuk  pacmpeneneHus
CKOPOCTEH MOTOKa MpH JaMUHApHOM U
TypOYJEHTHOM  JIBIKEHHH,  CPEIHSS
CKOPOCTh TIOTOKA.

W3mepenue cKOpoCcTHM  JIBHKEHHS
MOTOKAa M pacxoja >KUIKOCTH C MOMOIIBIO
TUAPOIMHAMUYECKHUX TPYO.

Tumbl CyXarluX YCTPOMCTB:
MepHas  auadparmMa, CoOmiIo, TpyoOa
Benrypu. Ormpenenenue Hamopa [0 H
Mocjie  CYXKaroIlero  YCTpOHCTBa  C
nomoieio audmaHomerpa. OmnpeaeneHue
CKOPOCTH TOTOKAa C MOMOUIbIO MEpPHOU
nuadparmal.

n1abopaTopHOi
pabore

MeTtoanuku
7.8

pabome, mecm

JlabopatopHass  pabora Ne  1:
I'panynpoBka peomerpa

10

10

J21

ITogroroButs
OTYET
nabopaTopHOM
pabote

1o

OdopmneH.
OTYET o
71a00paTOpH.
pabote
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Metoauuku 7,8

Tema 1.7. TemoBble mnpoecchl. [TonroroButbes K | [onyck k
TemmooOmeH. JBmkyias cuia JIOTIYCKY K | 1abopamopHoll
teruiooOMena. TeMreparypHbIil TpaJueHT. nabopaTtopHOi pabome, mecm
TennoBsie  OanaHCHI OcHoBHOE pabore,
ypaBHeHue Terutonepenadn. dusndeckui npopaboTarb
CMBICTT o0mero KOX(ppUIEHTA JIUTEpPaTypy o
TEIUIOTIePEIauH. Koadduument TeMe
TerooTnayu.  Teruonepenaya — 4depes Meroaunuka 2
IUIOCKYI0O METaJNIMYEeCKyI0 CTEHKY IIpH
MOCTOSTHHOM TeEMIIEpaType
TEIJIOHOCHUTEIIEH. Cpenuuii
TEMITEPATyPHBIN HAIOp TPHU MPSMOTOKE H 156 7

9 MIPOTHBOTOKE. Tpu JJIEMEHTApHBIX | 4 11 1’2 >
crocoba pactpocTpaHeHHsI Teria; ’
TETUTOTIPOBOIHOCTD, KOHBEKIIHSI, TETUIOBOE
W3ITyYCHHE.
Ammapatypa s TeIiooOMeHa.
Harpesaromue u oxJyaxaarooniue areHThl,
ux TerI0pU3NIECKHe CBOIICTBa.
TennooOMEHHUKH, UX THIIBI, YCTPONCTBO,
npeumMylnecTBa U HenocTatku. CrocoOsl
KOMIIEHCAIUH HEPaBHOMEPHOTO
pacimupeHusi TpyoHOro U MEXTpPyOHOTO
MIPOCTPAHCTBA TEIII00OMEHHUKOB.
Iloarorosuth
N OdopmieH.
. OTUéT 1o .
JlaboparopHas paboTta Ne 2: . OTYET 1o
nabopaTopHO
10 DKCIEepUMEHTAIBHOE ompezeneHue | 8 J121 AGoTe 1abopaTopH.
ko3 duimenTa Temionepeaaun p pabote
Metoaunuka 9
Tema 1.8. MaccoodmenHbIe ITogroroButbed K
Lonycxk K
npoueccbl. MaccooOMEHHbIE MPOIIECCHI, J 1,5, 6, | nonycky K .
11 10 . nabopamopHou
BH/IBI IIPOLIECCOB MaccoIepeiadH. 7,11,12 nabopaTopHOM
pabome, mecm
IIpaBuno ¢a3. Da3oBoe paBHOBecHE. pabore,
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JIunua  paBHOBecus.  MarepualibHbIN
Oananc. PaOouas nuaus. Hampasienue
Maccolepesadn. JBrokymas cuia
Maccornepeaayu, CpeaHsisl IBIKyIIas cuiia
Macconepenauu. [lonsatue TeopeTnyeckoit
Tapesku, onpezeneHne qucia
TEOPETUYECKUX CTYNEHEH TrpapuuecKum
METO/IOM.

Ileperonka sxuuakocreu. IIpocras
neperoHka, omnpenenenue. Ileperonka
OuHapHOMU cMecHu Ha JiiarpaMMme:
«TeMIlepaTtypa - COCTaB Iapa — COCTaB —
KUAKOCTU» U Ha JuarpaMme: «COCTaB
KHUJKOCTU - COCTaB Mapa». PaBHOBecue
Mexay (asamu. Hepoctatku mpocToii
neperoHku. Ileperonka moja BakyymowMm, C
BOJSHBIM TapOM, C WHEPTHBIM Tra3oM,
KaK{e yCJIOBUS IIPU 3TOM U3MEHSIOTCS.

Pextuduxanmusi, e€  CYIIHOCTb.
CxonctBa W pa3nuuug € OPOCTOU
neperonkoil. IlpuHuunuanbHas cxema
YCTAHOBKHU PEKTH(PUKALUU HEIPEPbIBHOIO
IEUCTBUSL. MarepuasibHbIi OastaHC
KOJIOHHBI ~ peKTU(GHUKALMU U  BBIBOJ
ypaBHEHUs paboyvell TMHUU YKPEIUISIOmeH
U HCYEPNbIBAIOIIEH YacTH  KOJIOHHBI
HenpepbiBHOrO  jeiictBus.  IlocTpoenue
pabouux JUMHMA Ha JqUarpamme «y-x» U
HaxXOXXJIEHHE  YHuClla  TEOPETHUYECKHX
Tapeiaok KoyloHHbl. duermoBoe wyucIo.
Pacuer MuHuUManbHOro u  pabouero
¢ierMoBoTO YHUCIA.

Ilepuoanueckas peKkTH(UKaLUS.
Pexxumbl  paboOTBl  KOJIOHHBI: a) TIpU
MIOCTOSIHHOM (bjierMOBOM ymcie; 0) mnpu
IIOCTOSIHHOM COCTaB€ JUCTHILIATA.

npopadoTaTh
TUTEPATYPy o
TeMe

MeTtoauku
6,1,7
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YCTpOUCTBO  pas3siM4YHBIX  TUIIOB
KOJIOHH:  HACaJ0YHBIX,  Tapelb4yaThiX
(cuT4aToro, KOJIMAYKOBOTO M KJIAIAHHOTO
tuna). llpenMymiectBa W HEAOCTATKU
Pa3IUYHBIX TUIIOB KOJIOHH.

OcHoBBI peKTH(GHUKAINN
MHOTOKOMIIOHEHTHBIX CMECeH.

AbcopOrwst. PaBHOBecue npu
abcopOuuu.  MarepuanbHblii  OanaHc
nporiecca abcopOrum. CkopocTh
abcopOuuu. Cas13pb KOd(ppUIEHTa
Maccomepeayd ¢ KOAPPUIMEHTAMU
MAacCcoOTAaud. YCTPOMCTBO Pa3IMYHBIX
TUNIOB  a0copOepoB:  MOBEPXHOCTHBHIE,
TUIGHOYHBIC, HACaJI0YHBIC, TapelbyaThie,
pacIbUINBaIOMIHE.

OOnacti TPUMEHEHUS Pa3INnIHBIX
METO/IOB Pa3/IeIeHUs] CMECEeH BEILECTB.

[ToaroToBUTH Odopmict
JlaGopatopnass pabora Ne 3: Ananus OTYET 1o P )
. . OTUéT o
12 ra3oBOd CMECH Ha XHUMHUYECKOM py4dHOM | 7,8 4 3,8 nabopaTopHO HA6OPATODL
ra3zoaHaiu3arope pabote PaTOPH.
pabote
[ToaroToBUTH Odopmict
JlabGopaTtopHas padota Ne 4: Onpenenenue OTYET o b )

. OTUéT 1o
a¢hexTuBHOCTH paboThI KOJIOHHBI | 12 8 4 nabopaTopHO nabopaTop
peKTU(hUKALNY TEPHOJUUECKOTO ACHCTBUS pabote pabore
Bcero 718 |18 | 30 23,8

MHWHOBPHAYKHU POCCUHN

OEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIO/UKETHOE OBPA30BATEJIBHOE YYPEKJIEHUE BBICHIET'O OBPA3OBAHUA
«BAIIKUPCKHU TOCYJJAPCTBEHHBII YHUBEPCUTET»



COJIEP)KAHUE PABOYEHN ITPOI'PAMMBbBI

JUCHHUILIMHBI XMMH4YeCcKas TEXHOJIOrus Ha 8 ceMecTp

(HaI/IMeHOBaH]/Ie I[I/ICIII/IH.J'IHHI)I)
OYHas

¢opma odyuenuns

Bun pabotsl

O0BeM OUCHUIUIAHEI

O6mas Tpynoemkocts aucuuiuivgsl (3ET / gacoB)

Y4eOHBIX 4aCOB HAa KOHTAKTHYIO pabOTYy C MPENno1aBaTeseM:

JHEKIINI

HpaKTI/I'-IeCKI/IX/ CCMHUHAPCKUX

71a60paTOPHBIX

Npyrux (rpymnmnoBasi, ”HIUBUyallbHAsi KOHCYJIbTAlUs U MHbIE BUbI
y4eOHOH eATeNIbHOCTH, ITPEeyCMaTpUBalOIUe padoTy 00yJaroIUXCs C
npenojaBatenem) (OKP)

Y4eOHBIX 4acOB Ha CaMOCTOSTEIBHYIO paboTy oOyuatomuxcs (CP)

Y4eOHBIX 4acOB Ha MOJATOTOBKY K

sK3ameny/3auety/ auddepeHimporannomy 3auety (KoHTposns)

®opma(bl) KOHTPOJIS:
JK3aMeH 8 cemecTp

/o

Tema u COACPIKAHUC

dopma wu3ydeHHS] MaTEpPHAJOB: JICKIIMU
p Y1 P LU OcHoBHas U
NPaKTUYECKUE  3aHATHSA,  CEMHUHApPCKUE
JIOTIOJTHUTEIIbHASI
3aHATHUA, nabopaTopHBIS padoTHI,
JUTEPa-Typa,
camMoCTOsITeNIbHAasg paboTa M TPYJOEMKOCTb
peKOMeHIyeMast
(B 1acax) CTyJEHTaM
Beero | IK | IP/CEM | JIP | CPC Y
(HOMepa u3
CITHCKA)

3agaHus 1o
CaMOCTOSATEIbHOU
paboTe CTyAEHTOB

dopma TeKyIero
KOHTPOJIS
yCIIEBa€MOCTH
(KOJUUTOKBUYMBI,
KOHTPOJIbHBIE
paboTHI,
KOMIIbIOTEPHBIE
TECTHI U T.11.)
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Paznen |l. duznko-xumuueckue
3aKOHOMEPHOCTH B XHMHUYECKOM
TEXHOJIOTHH

IloaroroButhca K

JIOTIYCKY K
nabopaTtopHOi

Tema 2.1. ®uzukKo-XUMHYECKHE patop Lonyck K

N pabore, .

3aKOHOMEPHOCTH B XHMHUYECKOM J14,14,17,20 1ab6opamopHoll
npopadoTaTh

TEXHOJIOTHH pabome
TUTEPaTypy o
TeMe
J7

Tema 2.2. XuMu4eckue peakTopbl.

OcHoBHBIE THIIBI XUMHUYECKHX

pPEaKTOpOB; OCHOBHBIE TpeOOBaHMUS,

MPEIbABISEMbIC K HUM, TIPUMEPHI UX

WCTIOJTb30BAHUSI B TEXHOJIOTUH

BOKHEUIINX XUMUYECKUX MPOTYKTOB.

PeakTopsl ¢ pa3nuuHBIMH pEXKUMAMU

JBUKEHHS: PEaKTOP MEPHOIUYECKOrO

Y HETIPEPHIBHOTO JIEHCTBUS, PEAKTOPHI

UJCabHOTO CMEIIEHUS U TIOJHOTO

BBITECHEHUsI. PeakTopbl ¢ pa3iIuyHbIM
nmpopaboTaTh

TEIUIOBBIM  JIBIKEHHEeM. [IpuHUuUIBI
JTUTEpaTypy o

MIOCTPOEHUSA MHOT'OYPOBHEBBIX J14,14,17,20 Tene TECThI

MaTeMaTUYECKUX MOJIEJICH POIIECCOB
B TETEPOTEHHBIX  KATAIUTHYECKHX
peakropax. KuHermyeckue Momeu
XUMUYECKUX peaKIuid.
Juddy3noHHO-KHHETHYECKHE

PSKUMBI  TIPOTCKAHUS pPEaKIUH B
MOPUCTOM  TIpaHyJe KaTaau3aTopa.

W3meneHnue HabIr0/1a8MOT0
KUHETHUYECKOTO TOPs/IKa PpEeaKIHH.
daxTopsl, OIIPEAEIIAIOIIE
3pPEeKTUBHOCTH MCIIOJIb30BaHUs
KaTaJin3aropa. SIBnenue
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MHO>KECTBEHHOCTH CTal[MOHAPHBIX
PEKUMOB, 007aCTH MX MPUTSHKEHUS U
yCTOHYHMBOCTh (00macTu "3akuraHwus"
n "rameHus" peakuuu) Ha NpUMEpe
SK30TEPMHYECKOM  KaTAIUTHYECKOMU

peakuuu. MonenupoBanue
IIPOTOYHBIX pPEAKTOPOB c
HEMO/ABUKHBIM CJIOEM KaTalln3aTropa u
pEaKTOpOB UJIEAbHOTO
MepeMeINBaHuUS. Crioco0bl
COTIPSKEHUS XUMHYECKOTO
MIpeBpALLEHUS c npolueccaMu

paszesieHus MpoayKTOB PeaKIuy.

IToaroTtoBUTBECST K

Tema 2.3. Cxembl NpPOM3BOACTBA. JOITYCKY K
OmneparoHHasi W TEXHOJIOTHYECKas nabopaTopHOU Tlonycx §
CXEMbl TPOU3BOJACTBA, OTKPHITAasl U abote .

p a ’ P J14,14,17, 20 p ’ 1abopamopHoll
LHUPKYJISUOHHAS CXEMBI. Y CIIOBHBIE npopaboTarthb JGome
0003HaYeHHUsI arapaToB U MallvH. JIUTEpaTypy o |7

TeMe
JI1-3, 18,19
Tema 2.4. IlepcnekTuBBI Ppa3BUTHA TTOArOTOBHTECH K
XHMHUYECKOH  TEeXHOJOrMH  Kak JOTTYCK K
HayKH. Pa3BUTHE HOBBIX IOKOJICHUM na6g azo Lot
BBICOKO3()(PEeKTHUBHBIX XUMHKO- a6o$e p Honyck K
TEXHOJOTMYECKHUX MPOIIECCOB, J19,10 Ir)l R a6’OTaTB J1abopamopuou
BKJTIOUAst KaTaJUTHYECKuE, HETS At o pabome
AIIEKTPOXUMUYECKHE, TeMep Py
(dhoTOXMMHUYECKHE,  MEMOpaHHBIC. 71-3 18.19
H H

Paznen |Ill. TunoBble XHMHKO-
TeXHOJIOTHYeCKHe Npouecchl
NPOM3BOACTBA
Tema 3.1 Ilpoueccel rugpon3a, 13.8.20 [ToaroroButkes K | [onyck x
TUApaTalnu, dSTepuduKanum > JIOITYCKY K | nabopamopmoii
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n1abopaTopHOI
pabore,
npopadoTaTh
JUTEPATypy o
TeMe

JI1-3, 18,19

pabome

Tema 3.2 Ilpouecchl nepepadoTku
He(pTAHOIO CHIPbS

J9, 10,18

IToaroroBUTHCS K
JIOTIYCKY K
nabopaTtopHOi
pabore,
nmpopadoTaTh
TUTEpaATypy o
TeMe

Metoamuka 13

Jlonyck k
1ab6opamopHoll
pabome

Tema 3.3 IlosryuyeHue TMBHHUJIA 110
JleOeneBy.

J3,8,24

IToaroroBuThCS K
JIOTTYCKY K
nabopaTtopHOit
pabore,
nmpopadoTaTh
JIUTEpaTypy no
TeMe

Jlonyck k
1abopamopHoll
pabome, mecmul

Tema 3.4 Ilpoueccbl rUAPUPOBAHUS
U 1ernIpUPOBAHHUS.

J3,8,24

[TonroToBUTHCS K
JIOITYCKY K
nabopaTopHO
pabore,
nmpopaboTaTh
JUTEpaTypy 1o
TeMe

Jlonyck k
1abopamopHou
pabome

Tema 3.6 Ilpou3BoacTBO aMmmMuaka

J3,8,24

[TonroToBUTHCS K
JIOITYCKY K
nabopaTopHO
pabore,
npopaboTaTh
JUTEpaTypy 1o
TeMe

Lonyck k
J1abopamopuou
pabome

10

Tema 3.7 Ilpou3sBoacTBO a30THOM

J13,8,24

IToaroToBUTHCS K

Lonyck k
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KHCJIOTHI JIOTTYCKY K 1abopamopHoll
naboparopHoit pabome
pabore,
npopadoTaTh
JTUTEPaTypy 1O
TeMe
11 ITogroroButeea  x | [onyck k
JIOTIYCKY K | 1abopamopnoti
Tema 3.8 IIpousBoacTBo cepHoii Hzggs ZTOp Hou pabome
KHCJIOThI 3 2 J13,8,24 p ’
nmpopadoTaTh
JTUTEPATYPy 1o
TeMe
12 JlabopaTtopHnas pabota Ne 1 Ho;luromem) Obopmten. oTuér
«maponms sTrnaneraray OTYET mo | o 1a60DATOD
16 16 Jd15 nabopaTtopHOi PATOPH.
pabote
pabote
13 JlaboparopHas padota Ne [ToaroroBuTH
2«/leruipupoBaHue MUKIOTEKCaHa» OTYET mo | OdbopmieH. OTYET
16 16 115 nabopaTopHO o 71a00paTOPH.
pabote pabote
Metoanuka 15
14 Jlaboparopnas pabota Ne 3 [ToaroToBUTH
«KaTanuTuyeckuii KpeKUHT OTYET no | OpopmieH. OTYET
He(PTSIHBIX (paKIuii» 16 16 1120 nabopaTopHO o 71a00paTOPH.
pabote pabote
Metoanuka 14
15 JIaboparopHas pabota Ne 4 [ToaroroBuTh "
«[Tomyuenne 6yranuena-1,3 nmo OTYET 1o g(;bOPMJJIIaeg(‘) a(;f)q?
JleGeneBy» 19,8 16 3,8 J15 nabopatopHoit PaTOPH.
pabote
pabote
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Meroanuka 15

17 Tema Boaga B XumMudeckoi
NPOMBIILIEHHOCTH
OcHoBHbIE HaIpaBJICHUS
HCIIOJL30BAHUSA BOJBI B XHMUYECKOM
MPOMBIILIEHHOCTH. PammonansHOE IToaroroBuTh
WCIIOJIb30BAHUE BOJHBIX PECYPCOB B OTUéT o
XUMHYECKOU MIPOMBIIIEHHOCTH. nabopaTopHOU Jonyck K
Bunaer npupoansix Boja. [lokazarenu | 4 2 2 J 4,8, 14,24 pabote 1ab6opamopHoll
KayecTBa BOJBL JKECTKOCTH BOJBLI H pabome
METOJIbI eé YMEHBIIECHUS. Metonu-
HNonooOmenHas OYHCTKA BOJIBI. yku 2, 7
[TpompblneHHast BOJONOATOTOBKA.
Bceero 103,8 | 14 64 25,8

[puioxenne 2

PediTHHI-IJIaH (U CIUIIINHBI

(Ha3BaHUWE MUCIMIUIMHBI COTJIACHO paboueMy ydeOHOMY TUTaHy)

XuMudeckas TEXHOJIOT U

Hamnpasnenue noarorosku 04.05.01 dyHnnameHTanbHas ¥ MPUKIATHAS XUMUS

kypc 1V, cemectp 7

Buabl yuyeOHoii nessitesqibHocTH | bamn 3a Yucio bamner
CTY/IEeHTOB KOHKPETHOE | 3a7aHuil 3a | MUHUMAIbHEIN | MaKkCHMallbHBIH
3a/IaHHe ceMecTp
Moayas 1
Texkymuii KOHTPOJIb
1.[lommycku K 1a00paTOpPHBIM 2 5 0 10
pabotam)
2. Jlomanraue 3agaHus 5 3 0 15
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(oopmrnenune nabopaToOpHBIX

pabor)

Py0exHblii KOHTPOJIb

1. TecToBble 3aMaHUs 25 1 0 25

Bcero 50

Moayas 2

Texkymmii KOHTPOJIb

1.lomrycku Kk 1a00paTOpHBIM 2 5 0 10

paboTtam)

2. Jlomanraue 3a1aHus 5 3 0 15

(odopmitenne n1adbopaTOPHBIX

pabor)

Py0e:xHbIii KOHTPOJIb

1. TecToBBIE 3aMaHNs 25 1 0 25

Bcero 35

IMoompuresbHbIE 0AJITBI

1. CtyneHnueckasi OJIMMITHA/IA 0 5

2. IlyOnukanus crateu 0 3

3. YuacTtue B KoH(pepeHIIHH 0 2

Bcero 10
IMocemaemocTh (0a/1JIbI BBIYMTAIOTCS U3 001 CyMMbl HA0OPaHHBIX 0AJ1JI0OB)

1. TTocemneHue JEKIMOHHBIX 0 -6

3aHATUN

2. Ilocemienue nabopaToOpHBIX 0 -10

3aHATUN

HUTOroBblii KOHTPOJIb

1. Dx3amen 0 30

XUMHUYECKask TEXHOIOTHs
(Ha3BaHME AUCIUILIMHBI COTJIACHO paboueMy yuyeOHOMY IJIaHY)




Hanpasnenue noarorosku 04.05.01 dynpaMeHTanbHas U MPUKIAIHAS XUMHUS

kype IV, cemectp 8

Buabl yuyeoHoii nessteqibHocTH | bamr 3a Yucio bamnr
CTYACHTOB KOHKPETHOE | 3aJlaHuii 3a | MUHHUMaJIbHBINA | MaKCUMaIbHbII
3a/1aHne cemMecTp
Moayas 1
Texkymmii KOHTPOJIb
1.Jomycku Kk 1a00paTOpHBIM 2 5 0 10
paboTtam)
2. Jlomamraue 3a1aHAs 5 2 0 10
(odopmitenne 1abopaTOPHBIX
pabor)
Py0e:xHbIii KOHTPOJIb
1. TecToBBIE 3aMaHNs 15 1 0 15
Bcero 35
Monyasb 2
Texkyuuii KOHTPOJIb
1.Jlomycku kK 1a00paTOpHBIM 2 5 0 10
paboTtam)
2. Jlomanraue 3a1aHus 5 2 0 10
(odopmiienne 1adbopaTOpPHBIX
pabor)
Py0e:xHbIii KOHTPOJIb
1. TectoBBIe 3agaHus 15 1 0 15
Bcero 35
IMoompurteabHbIe 0AITBI
1. CtyneHueckasi oJlMMIIMA1a 0 5
2. [ly6nukarus crateit 0 3
3. Yuactue B KOH(pepeHInu 0 2
Bcero 10
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IHocemaemocTs (0a/IbI BLIYUTAIOTCS U3 0011eli CyMMBbI HAOPaHHBIX 0aJ1J10B)

3. INocemenune TEKIIMOHHBIX 0 -6
3aHITUN
4. TlocenieHue 1a00PaTOPHBIX 0 -10
3aHITUH

HToroBnblii KOHTPOJIbL
1. Dx3ameH 0 30
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