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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, oocyxaeHa u ogqodpena st peanmszanuu B 2021 - 2022
y4eOHOM roy Ha 3acenaHuu Kapeapbl MeTauTypruu ¥ XMMHUYECKHX TEXHOJIOT Ui

[Ipotokom ot 20 r. Ne

3aB. kadeapoii A.C. iapquKo

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2022 - 2023
yueOHOM rofy Ha 3acejanuu Kadeapsl MeTammyprud 1 XUMHYECKUX TEXHOIOTHIA

[Ipotokom ot 20 r. Ne

3aB. kadeapoii A.C. YapquKo

Pabouas nporpamma nepecmotpena, o0cyxaeHa u ogoopena s peanuzauuu B 2023 - 2024
y4eOHOM Toy Ha 3aceaHuu Kageapsl MeTaTypriud U XHMHYECKAX TEXHOJIOTHI

[Ipotokom ot 20 . Ne

3aB. kadeapoii A.C. XapueHko

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl MeTauryprud 1 XAMHYECKUX TEXHOJIOTHIA

[Ipotokom ot 20 . Ne

3aB. kadeapoii A.C. iapquKO




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

(dhopMHupOBaHWE HAauYaJdbHBIX 3HAHMA W OCHOBHBIX TMOHATHA B 00JIACTH XHUMHYECKOMN
TEXHOJIOTHH I PACKPBITHS €€ COLMAIBHOM, 3KOHOMUYECKON U 3KOJIOTMYECKON 3HAUUMOCTH JIJIS
Poccun.

2 MecTo THCHHUIIMHBI (MOYJIfAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

JucuuruinHa Benenne B HanpaBieHWE BXOIUT B BAPHATUBHYIO YacTh Y4eOHOTO IJIaHa
00pa3oBaTesbHOI MPOrPaMMBI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BJAJICHUSA),
c(hOpMHUPOBAHHBIE B pe3yJIbTaTe U3yUEHUS TUCIUILINH/ PAKTUK:

* Xumus. Kypc cpenneil mKkoJibl;

» ®usuka. Kypc cpeqneit mkoisi,

* Marematuka. Kypc cpeaneii mkossbl.

3Hanus (YMEHUS, BIAJICHUs), MOTYICHHBIE IPH M3yYEeHUU JAHHOW AUCIUILIMHBI OyIyT
HEOOXOUMBI 17151 U3YUCHUS] JUCIUILTIH/TIPAKTHK:

AHanmuTH4YeCcKas XUMUS U (PU3UKO-XUMHYECCKUE METOIbI aHATH3a

OO01m1ast XMMHYECKast TEXHOJIOTUS

duznyeckass XUMHUS

Konnonanas xumus

Opranunueckasi XUMUs

[Iporieccrl 1 anmapaTbl XUMUYECKON TEXHOJIOTHHI

TeopeTnueckre OCHOBBI XUMUYECKOM TEXHOJIOTUHU TOIUIMBA U YTIIEPOIHBIX MAaTEPUAIOB

TexHosI0rNsA ¥ NCIIOJIb30BAHUE YTIIEPOJHBIX MAaTEPUAJIOB
KokcoBanue neka

KoxkcoBanue yrneu

MaccooOMeHHbIE TPOLIECCHl XUMHUECKON TEXHOJIOTUU
XHWMHYECKUE PEAKTOPBI

N3Bneuenue u nepepadoTka XMMUYECKUX POJYKTOB KOKCOBaHUS

3 Komnerenuun ody4aromierocs, popMupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS1) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00yueHu st

B pesynbTare ocBoeHUs AMCHUIUIMHBI (Monyins) «BBeneHue B HampaBlieHUE»
oOyyaroImuiics JoKeH 001a1aTh CIEAYOIIUMU KOMIETEHIIUSIMHU:

CTpyKTYypHBIT [Tnanupyemsble pe3ynbTaThl 00y4eHHs
9JEMEHT
KOMIIETEHIUN
OIIK-1 CIIOCOOHOCTBIO ¥ TOTOBHOCTBLIO MCITOJIL30BAaThL OCHOBHEIE 3aKOHEI

C€CTCCTBCHHOHAYYHbIX JUCIUILIINH B HpO(I)CCCHOH&J'IBHOfI ACATCIIBHOCTH

3HaTh OCHOBHbBIE €CTECTBEHHOHAyUHbIE 3aKOHBI, HA KOTOPBIX Oa3zupyeTcs
XUMUYECKast TEXHOJIOTUS

OCHOBHBIC BU/JIbI ITPUPOJHBIX 'OPOYUX UCKOIMACMbBIX, HCKYCCTBECHHOI'O
TOI-JIMBA U IPYTOM XMMHUYECKON MPOYKIIMU; €AUHYIO KAPTUHY CBS3eH
XUMHYC-CKHUX IIPOU3BOJICTB,

OCHOBHBIE CITOCOOBI NepepaboTKH TOIIMBA

TUIIBI BEJIMYHUH, TPUMCHAIOIHNUXCA B TEXHO-XUMHUYCCKUX pacycTax,
€IMHUIIBI U3MEepEeHHsT (PU3NYECKUX BEIMYUH




VYmeTb

MEPECBOJUTH (1)I/ISI/I‘ICCKI/IC BCJIMYMHBI, IPUMCHSIIOIHECA B TEXHO-
XUMHYCCKUX pacyCTax, U3 OAHUX CAUHHUILIBI UBMCPCHUA B IPYIrUc
BBITIOJIHATD PaCyY€ThI IO CTEXUOMETPUUCCKHUM COOTHOIICHHAM,
HCIIOJIB30BaTh 3HAHUE CBOMCTB XMMHUYECKUX 9JICMCHTOB, COGHHHCHHﬁ,
OC-HOBHBIX 3aKOHOB (bHSI/IKI/I U XUMHU IIPpU PpCHICHUHN HpOCTCﬁH.IPIX 3aJa4
MMPUMCHATH OCHOBHBIC CCTCCTBCHHOHAYYHBIC 3aKOHLI I PCIICHHA KOH
-KPETHBIX 3aJa4, CBA3aHHBIX C XUMHWYCCKHUMHU IIpOo1cCCaMu

Bnanets

po¢eCCHOHATIBHBIM SI3bIKOM MPEAMETHOM 00JIaCTH 3HAHUS;

HaBbIKAMU BBIIIOJIHEHUS IPOCTEHIINX XUMUKO-TEXHOJIOTUUECKUX PACUE€TOB
HaBBbIKAMHU KOHKPETH3alUK, 00001eH s, KJIacCU(UKALIUHN aKTyaJIbHbIX
IIpo-0JIeM XUMHUUYECKOI TEXHOJOTUU U Ipyroi ooOpadaTeiBaeMOM
nHpopmaruu

OIIK-5 BJIaJICHUEM OCHOBHBIMH METOJIaMH, CIOCO0AMH U CPEICTBAMHU MOTYUCHUS,
XpaHeHus, nepepaboTku HHHOpMALIUH, HABBIKAMH PaOOTHI ¢ KOMIBIOTEPOM KaK CPEACTBOM
yrnpaBieHus: HHpopMaruen

3HaTh

NOHATHE WH(POPMAIMH, BUIBI HH(OPMAIIMH, CTIOCOOBI ITOITYIEeHUS
nHpopMmauu
CHOCOOBI IPE/ICTABIICHNS U XpaHEHUs HH()OpMAaIHH;

YmMmern

OCYILECTBIISITH TIOUCK, aHAJIN3, CTPYKTYpUPOBaHNE HH(OPMAIIHU IO
3aJaHHOU TEME

aHAJTM3UPOBATh COBPEMEHHBIE COOBITHS U MPOLIECCHI B PA3BUTHH
XMMHUYECKON TEXHOJIOIUU; paboTaTh ¢ NPOrPaMMHBIMU CPEACTBAMH OOLIETO
Ha3HAYEHUS, COOTBETCTBYIOIIUM COBPEMEHHBIM TPEOOBAHMSM;
aHaJIM3UPOBaTh, PEITaKTUPOBATh U 00pabaThIBaTh HHPOPMALIUIO B BUJIE
TEKCTOB, Ta0NHI, ¥ rpaduKoB

BraneTs

OCHOBHBIMH METOJIaMH, CITOCOOAMH U CPEICTBAMU TOJIYUCHHS, XPaHEHUS,
nepepaboTKU HHPOPMALIUH,

HaBBIKAMH KOHKPETU3AINH, 0000IIEeHNs, KIIACCU(DUKAIIUN aKTyaTbHBIX
Mpo0JIeM XMMHYECKON TEXHOJIOTUU U APYroi 0OpabaThiBaeMoii
nH(popMaLuu;

HaBbIKAMU TOJTOTOBKH pedepaTa Ha 3aJaHHYIO TeMY H JI0KJIaaa B hopme

IIPE3EHTALNN

ITK-18 TOTOBHOCTBIO HCITOJIB30BATh 3HAHNUE CBONCTB XUMHYECKHUX DJIIEMEHTOB, COEAUHEHUN U

MaTCpHraJIOB HA UX O

CHOBE JUIs pellIeHus 3a/1a4 Mpo(eccuoOHaIbHON 1eATeIbHOCTH

3HaTh

— OcCHOBHBIE OIIPENETICHNS U TOHATHSI XUMUYECKOU TEXHOJIOTHH;

— aKTyaJbHbIE TPOOJIEMbl XUMUYECKOW TEXHOIOTHH

— HampaBJIEeHUS Pa3BUTHS XUMUYECKOW MPOMBIIITIEHHOCTH

— OCHOBHOE€ 000PYZOBaHHE XMMHUYECKUX JIabopaTopuit

— OCHOBHBIE IOKA3aTeJN U METO/IbI OLIEHKU 3P PEKTUBHOCTH XUMHYECKOTO
MIPOU3BOJICTBA

— CBOMCTBAa XMMHYECKHX JIEMEHTOB, COEIMHEHUIN U MaTEPUAIIOB HA UX
OCHOBE

— METOJbl U CPECTBA MOTYUYEHHS] HHPOPMAIMH O BEIIECTBEHHOM COCTaBe




VYmeTb

COCTaBJISITh YPaBHEHUS PEaKIIUU,

BBITIOJTHATH PAacUYEThl 0 CTEXUOMETPUUECKUM COOTHOLICHUSIM, PACUEThI
Ha OCHOBE T'a30BbIX 3aKOHOB, PacYeThl KOHIICHTpAIUI

paboTaTh ¢ pa3IMYHBIME CIIPABOYHBIMH UCTOYHUKAMH WH()OPMALIUU IO
XUMUH.

Bnanets

HABBIKaMU BBIMOJTHEHUS TPOCTEHIIINX XUMUKO-TEXHOJIOTHUECKUX
pacyeTos,

HaBBIKAMU aHAJIM3a IIPH OINPECIICHUH CBOMCTB BEIIECTB
HaBBIKAMH PabOTHI ¢ Pa3JIMYHBIMH CIIPABOYHBIMU UCTOYHHKAMU
HHOOPMAIMH 110 XMMUHU.




4. CTpyKTypa, 00b€EM U colepkaHNe TUCHUILINHBI (MOLYJI5)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBIsieT 3 3a4eTHBIX enuuuil 108 akax. gacoB, B TOM

YUCJIC:

— KOHTaKkTHas padora — 58,05 akan. yacos:
— ayIuTOpHas — 57 aKaJl. 4acoB;

— BHeaynutopHas — 1,05 akaz. yacos

— caMmocrosTenbHas padora — 49,95 akan. gacos;

dDopMa arrecTaluu - 3a4cT

AynuropHas § =
o | vomraxrHAs pabota & 3 dopma TeKyIIEero
=
= B aKaJl. 4acax 5 Bung KOHTPOJIS
Pazpen/ tema 3 (B axaz. yacax) E B . P Kox
S 3 © | camocrosaTensHOH | ycreBaeMOCTH U
JIUCIUILIAHEI 5 g o . | xommeTeHIIH
O 5 2 £ paboThI MIPOMEKYTOUHOM
mab. | mpakr. 3
Jlexk. P Z'g aTTecTaLHu
3aH. 3aH. | O &
1. Beenenue
1.1 Xumuueckas TToaroroBka k
MIPOMBIIIIIEHHOCTbD, 1 2 1 TIPaKTHIECKOMY Cobeceoane OIlIK-1,
XHMHU-YECKasi TEXHOJIOIHs. 3aHSITHIO, OIIK-5, TIK-18
OO01ue CBeIeHU. 9 cobeceI0BaHuI0
TToaroroBka k
1.2 XuMu4eckue A 1
naboparopuu. XuMHYECKas 1 2 1 TPAKTHICCKOMY CobecemoBanue OIIK-1,
3aHSITHIO, OIIK-5, TIK-18
nocyna u 000py0BaHUE
cobeceI0BaHuUIO
HWroro no pazaeny 2 4 2
2. OCHOBHEIE
€CTECTBEHHOHAYYHbBIC  3aKOHBI,
Ha KOTOPBIX Oazupyertcs
XUMMYECKAS TEXHO-JIOTHSL.
PacueTsl
CaMoCTOATEIEHOE
H3ydeHue yaeOHon
2.1 PacuyeTsl Ha OCHOBE v i N
U HAYYHOMN Beictynnenue Ha
3aKOHOB ra3oBoro
COCTOSIHUS COCTaBOB MUTCPATYPEL. CeMH-HAPC, OIIK-1
evecei i 2 14/51 (11,95| TIloxmroroska k BBINOJIHEHUE OTIK-5 HI’<-18
’ HPaKTUYECKOMY pacueTHBIX '
CTEXHOMETPHUECKHE o
3aHATHIO, 3aIaHAH
pacueTtsl
CEeMHHapy
(KOIIIOKBHYMY)
2
CaMOCTOSITEIbHOE
U3ydeHHe yueOHOM
2.2 dusnueckre Y HAYyIHOM BricTynnenue Ha
BEJIMYMHBI, TMPUMEHSICMBIC JIUTEPATYPHI. ceMHu-Hape, OIK-1
B TEXHO-XHUMHUUECKUX 2 4/11 4 ITogroroBka K BBIIIOJIHEHNE OIK-5 l'[I’C 18
pacyerax. TIpaBuia MPAKTHYECKOMY pacyeTHBIX '
BBI-UHCIICHHS 3aHATHIO, 3aIaHui
CEMHHApy
(KOJIOKBHYMY)
Hroro no pazneny 4 18/61 |15,95




3. OcHOBHBIC BH[IBI IPUPOJHOTO
TOILIMBA. CriocoOsl ero
nepepaboTKu. XapaKTepUcTH-K1
TOILIMBA.

CaMmocrosTensHoe
u3yucHHe y4eOHOMH
U Hay4HOH
JUTEPATypEI.
3.1 Tsepmple roprouue IloaroroBka k
BBICTYIUICHUE Ha
HCKOTIaeMBbIE. Kunxoe 8 7 TIPaKTHIECKOMY cemmHape, 10K OIlIK-1,
TormBo.  ['a3000pasHoe 3aHSTHIO, e OIIK-5, TIK-18
I10 33/IaHHOU TeMe
TOILTMBO CeMUHapYy.
[ToaroroBka
pedepara (npe3eH
-Talum) ¢
2 JIOKJIaJIOM
CamocrosTensHoe
u3ydeHue yueOHon
Y Hay4HOU
3.2 PacyerTsl, CBsI3aHHBIE C [HTCPATYPHI. Beimonnenssie
TOILUIMBOM " ero 10/411 | 10 Tonroroska pacueTHbIe OIIK-1,
HPaKTUYECKOMY OIIK-5, ITIK-18
XapaKTepUCTUKAMHU 3aJaHHs.
3aHATHIO,
Brimonnenue
pacueTHBIX
3aaHuI
Hroro no pazneny 8 10/41 | 17
4.  OcHOBHBIE  XHMHYECKHE
MIPOM3BOJICTBA. O6mas
XapaKTePUCTHKA
CamocrosTensHoe
u3ydeHue yueOHon
Y Hay4HOU
4.1 . [IpousBoacTBo JUTEPaTypBHI.
OCHOBHBIX MPOIYKTOB IoaroroBka k BhicyneHue Ha
HEOPraHU4YeCcKoro, 2 5 6/411 15 HPaKTUYECKOMY CeME-HEDE, IOKTAT OIIK-1,
OpTaHWYECKOTO CHHTE3a W 3aHATHIO, > OIIK-5, TIK-18
0 33JJaHHOU Te-Me
CTPOMTENIBLHBIX CEeMHHapYy.
MaTepuasoB. IMoaroToBka
pedepara (npe3eH
-Talum) ¢
JIOKJIaZIoM
Hroro no pazaeny 5 6/411 | 15
HWroro 3a cemectp 19 38/1411 149,95 3auéT
Hroro no aucnumninuze 19 38/141 | 49,95 3a4eT OIK-1,01K-

5,1TK-18




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[TpoekTHpoBaHKHe 0OYICHUS CTPOUTCS HA OCHOBE CIIEYIOIINX IPUHIIAIIOB:

- OOyueHne Ha OCHOBE MHTETPALIUY C HAYKOW U IIPOU3BOACTBOM.

- [IpodeccnonanbHO-TBOpUYECKas HAPABICHHOCTh OO yUCHHS.

- OpueHTHPOBaHHOCTH 00yUEHHS HA TUYHOCTD.

- OpueHTHpPOBaHHOCTh OOydYEHHUS] Ha pa3BUTHE OIbITa CaMOOOPa30BATEIBHOM
JesITeIbHO-CTU Oy yIIEeTo CIeHUAINCTA.

Jlnist TOCTHXKEHUS TUTAaHUPYEMBIX pe3ylIbTaTOB OOydYeHUs, B ITUCIHILIMHE «BBeneHue B
HaNpaBJICHUE) UCIIOIB3YIOTCA pPa3IMUHbIe 00Pa30BaATEIbHBIC TEXHOIOTHU:

1. TpaguuuoHHble O00pa3oBaTENbHBIC TEXHOJOTUU: WH(GOPMAIMOHHAS  JICKITHS,
NPaKTU-YECKUE 3aHATHUS.

2. HHpOopManmOHHO-KOMMYHUKAITMOHHBIC o0pa3oBaTeNbHbIC TEXHOJIOTHH:
JAexkuus-su3yanusanus. [lpakTuueckoe 3aHsATHE B (opMe Npe3eHTaluuu — MPEICTaBICHHE
pEe3yJIbTAaTOB C UCTIOIB30BAHUEM CIICIIUATM3UPOBAHHBIX IPOTPAMMHBIX CPE/I.

3. NudopmannoHHO-pa3BUBAIONINE TEXHOJIOTUH, HAIpaBlICHHbIE Ha (OpPMUpOBaHHE
CH-CTEMbl 3HAHUM, 3alIOMHHAHWE M CBOOOJHOE ONepuUpoBaHHE UMH. lIpu caMocTOSTEIHPHOM
U3yde-HUU JIUTEpaTypbl MPHUMEHEHHE COBPEMEHHBIX WH(OPMAIIMOHHBIX TEXHOJOTHHA st
CaMOCTOSI-T€JIbHOTO  TOTOJIHEHHSI 3HAHWM, BKIIOYAs HCIOJb30BAaHME TEXHUYECKHX U
AIIEKTPOHHBIX CPEICTB UH(OPMAIIHH.

4. ]JlesATeNbHOCTHBIC MPAKTHKO-OPUCHTUPOBAHHBIC TEXHOJOTHH, HAIPABICHHBIC Ha
(dopmMupoBaHUE CHCTEMBI TPO(PECCHOHATBHBIX MPAKTUIECKUX YMEHUH MPHU pazd0pe KOHKPETHBIX
CUTyalllii, OCHOBAaHHBIX Ha TPAKTUYECKUX NpUMEpax, OOECICUMBAIOIINX BO3MOXKHOCTh
Ka4eCTBEHHO BBITIOIHSTH MPO(ECCHOHANBHYIO AEITEIBHOCTb.

5. Pa3BuBaromue mnpoOJEMHO-OPHEHTUPOBAHHBIC TEXHOJOIHH, HAIPaBICHHBIC Ha
dopMu-poBaHME U pa3BUTHE TMPOOJIEMHOTO MBIIUICHHUS, MBICIUTEILHON aKTUBHOCTH,
CIOCOOHOCTH BH-JIeTh M (OPMYIIMPOBATH MPOOJIEMBI, BHIOMPATh CHOCOOBI M CPEICTBA IS HX
pereHws.

6. MHTepaKkTUBHBIC TEXHOJOTHH: KOJUICKTHBHOE OOCYXJICHHE KaKOro-JTHOO CIIOPHOTO
BOIpOCa, NMpoOJIeMBbl, BBIABICHHE MHEHMH B rpymnne. M3noxeHue mpobieM W MX COBMECTHOE
perieHue.

7. JIMYHOCTHO-OPHEHTUPOBAHHbIE TEXHOJOIMHU OOydeHHs, OOeCleyMBaIOIIUe B XOJe
y4eOHOro TIpollecca Y4eT paszIMYHBbIX CIOCOOHOCTEH OO0ydaeMbIX, CO3/IaHHE HEO0OXOIMMBIX
YCIOBUH JUISl pa3BUTHUS UX MHIUBHYaJIbHBIX CIIOCOOHOCTEHN, pa3BUTHE aKTUBHOCTH JIMYHOCTH B
yuyeOHOM Tmporiecce. JIMYHOCTHO-OPUEHTHPOBAHHBIE TEXHOJOTHH OOYYeHHsS pean3yloTcsi B
pe-3yJibTaTe MHIMBUAYATbHOTO OOIEHHs IPenojaBaTeist U CTyACHTa.

B xome nmamoroBoro oOydeHHsI CTYAEHTBI y4arcs KPUTHYECKH MBICIUTH, PEIIaTh
npo0Je-Mbl Ha OCHOBE aHalIn3a OOCTOSATENLCTB U COOTBETCTBYIOLIEH MH(OpMAINK, B3BEIINBATh
aJIbTep-HATUBHBIE MHEHHsI, IPUHUMATh MPOJyMaHHbBIE pPEIICHUs, Y4aCTBOBATh B IMCKYCCHSIX,
oOmarkcs. [t 3Toro Ha 3aHATHAX OPraHU3YIOTCA TPyMHNoBas padora, paboTa ¢ TOKyMEHTaMHU U
pa3TMYHBIMU UCTOYHUKAMHU WH(POPMAIIHH.

Peanu3zanus Takoro moxo/1a OCyIIECTBIISETCS CIEAYIOUIMM 00pa3oM:

1. Pacnpenenenue tem pedeparoB ¢ y4eTOM MOKEITAHUM CTYIEHTOB, TEMATUKH HX
Hay4-HBbIX HUHTEPECOB U T.II.

2. TlogroroBka CTyjeHTaMd (OPMBI OTUYETHOCTH CAMOCTOSTEIBHOU paboThl (pedepar-
Ipe3eHTAlHs, BBICTYIUIEHUE HA CEMUHAPE).

3. OOcyxIeHrne MOIrOTOBICHHOTO OTYETa B PEXHME IUCKYCCHH C JJIEMEHTaMHU
KOJIJIEK-TUBHOTO PEIICHUS TBOPUYECKUX 3a/1au.

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4arIIMXCst
[Ipencrasneno B mpuioxkenuu 1.



7 OneHOYHBIE CPeACTBA AJIsl IPOBeICHHS POMEKYTOYHOM aTTeCTALMHI
IIpencraBneHbl B IPHIIOKEHUH 2.

8 YueOHo-MeTOAUYecKOe M MHPOPMAIMOHHOE 00ecnedyeHue JUCIUITIMHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. Xwumwus vHepTH U raza : yued. nocodue / B.JI. PsboB. — 2-¢ u3n., ucnp. u gom. —
MockBa : Ul «DPOPYM» : MHDPA-M, 2019. — 335 c¢. — (Beicmiee obOpa3oBaHue:
bakanaspuar). - Tekcr : anekrponnsiid. - URL: https://new.znanium.com/catalog/product/940691

2. Hesenpos, A. B. Xumusi mpupoIHBIX dHEProHOCUTENEH : ydyeOHoe mocobue / A. B.
Hesenpog, E. B. BacuibeBa, A. B. [Tanma. — Kemeposo : Ky3I'TY umenn T.®. ['opbauena, 2019.
— 165 ¢ — ISBN 978-5-00137-054-3. — Tekct: oanexkrtpoHHslii// Jlanp
9JIeKTpoHHO-OMOmmoreunas cuctema. — URL: https://e.lanbook.com/book/122219  (mara
oOpatuenus: 13.12.2020). — Pexxum poctyna: aJig aBTOpU3. M10JIb30BATEIEH.

0) JlomostHuTEIbHAS JIATEPATYpA:

1. dyHIaMEHTAJIbHBIE OCHOBBI KOMIUIEKCHOUM mnepepaboTku yrieid KATOKa mis
MoJTyue-HUsl DHEPrHH, CHHTE3-Ta3a W HOBBIX MATEpUANOB C 3alaHHBIMH CBOWCTBAMHU:
Mownorpadus / [llabanos B.®., Ky3ueunos b.H., [llunko M.JI. - HoBocubupck :CO PAH, 2005. -

219 c. ISBN 5-7692-0759-0 - Tekcr : AJICKTPOHHBIN. - URL:
https://new.znanium.com/catalog/product/924623
2. TOHJ’II/IBO, CMAa30YHBbIC MAaTCpUAJIbl 1 TCXHHUYCCKUC KHUIKOCTHU . yqe6 HOC06HC /

B.B. OcrtpukoB [u ap.] ; mox oOm. pexn. B. B. OcrpukoBa. - Mocka ; Bomorma :
Undpa-Unxenepus, 2019. - 244 c. - SBN 978-5-9729-0321-4. - Pexum pocryma:
https://new.znanium.com/catalog/product/1048739

3. boiiko, E. A. PeakirionHasi ciocoOOHOCTh SHEPreTUYECKUX YIiiel [ DIeKTPOHHBIH
pecypc] : monorpadust / E. A. boiiko. - KpacHosipck : Cubupckuii gpenepaibHblii yHUBEPCHTET,
2011. - 608 c. - ISBN 978-5-7638-2104-8. - Tekcr : osnektponHsii. - URL:
https://new.znanium.com/catalog/product/441211

4. [TonmumepHble  KOHCTPYKIIMOHHBIE — MaTepuaibl  (CTpYKTypa,  CBOICTBa,
npuMeHeHue): Yued-Hoe nmocodue / b.b. Bobosuu. - Mocksa : ®opym: HULl UHDPA-M, 2014. -
400 c.. 60x90 1/16. - (Bweicmiee o6pa3oBanue: bakanaBpuat). (meperuier) ISBN
978-5-91134-911-0 - Texcr : AJIEKTPOHHBIN. - URL:
https://new.znanium.com/catalog/product/463083

5. CwmupHOB, A. H. TIpon3BoCTBO XUMHUYECKHX POIYKTOB | ydeOHOe mocodue. Y. 1/
A. H. CmupHos, C. A. Kpsuiosa, B. 1. Ceicoe ; MI'TY. - Marauroropck : MI'TY, 2018. - 1
DIIEKTPOH. OIIT. JICK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3663.pdf&show=dcatalogues/1/1526
324/3663.pdf&view=true  (mara oOpamenus: 04.10.2019). - MakpooOsekT. - Tekcr
ANIEKTPOHHBIN. - CBefeHus nocTynHbl Takke Ha CD-ROM.

6. Yroas Poccun: cocrostnue u mepcrnektuBsl . Mmonorpadus / B.SI. Adanacees, H0.H.
Jlunnuk, B.1O. Jlunauk. — Mocksa : UHOPA-M, 2018. — 271 ¢. — (HayuHas MbICITB). —
www.dx.doi.org/ 10.12737/2760. - Tekcr : DIIEKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/917936

7. I'myboxas nepepaboTka OypbIX yriied ¢ MOTy4eHHEM XUAKUX TOIUIMB U YIJIEPOJIHBIX
mare-puaioB: Monorpadust / Kysuernos b.H., I'putiko I'.1. - HoBocu6upck :CO PAH, 2012, - 212
c. ISBN 978-5-7692-1258-1 - Texkcr : DIIEKTPOHHBIH. - URL:
https://new.znanium.com/document?id=237110



https://new.znanium.com/catalog/product/940691
https://e.lanbook.com/book/122219
https://new.znanium.com/catalog/product/924623
https://new.znanium.com/catalog/product/1048739
https://new.znanium.com/catalog/product/441211
https://new.znanium.com/catalog/product/463083
https://magtu.informsystema.ru/uploader/fileUpload?name=3663.pdf&show=dcatalogues/1/1526324/3663.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3663.pdf&show=dcatalogues/1/1526324/3663.pdf&view=true
https://new.znanium.com/catalog/product/917936
https://new.znanium.com/document?id=237110

B) MeToau4eckne yKazaHus:

1. KpsuioBa, C. A. OOGmas XxuMu4ecKas TeXHOJOrHs . ydebnoe mocobue / C. A.
KpsutoBa, P. H. A6apaxmanos, U. B. Ilonypko ; MI'TY. - Marautoropck : MI'TY, 2017. - 1
snektpon. omr. guck (CD-ROM). - 3Barn. ¢ turym.  9kpama. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=26.pdf&show=dcatalogues/1/113909
8/26.pdf&view=true (mara oopamenus: 04.10.2019). - MakpooObeKT. - TeKCT : 3JeK-TPOHHBIH. -
Cenenus noctymnubl Takxke Ha CD-ROM.

2. O6mas xumu4eckas texHnosorus: y4ue6. mocooue / C.A Kpouiosa, P.H. AGapaxmaHoB,
N.B. Ilonypko. Maraurtoropck: M3n-Bo Marautoropck. roc. Texs. yu-ta um. .M. Hocosa, 2016.
87 c.

3. Kpeuosa, C. A. Beenenue B HanpapiieHue "XUMHUYECKast TEXHOIOTHsA" | IPAKTUKYM /
C. A. Kpsiosa, U. B. [Torypxko ; MI'TVY. - Marautoropck : MI'TY, 2019. - 1 31eKTpoH. OnT. TUCK
(CD-ROM). - 3arin. c TUTYIL 9KpaHa. - URL :
https://magtu.informsystema.ru/uploader/fileUpload?name=3880.pdf&show=dcatalogues/1/1530
051/3880.pdf&view=true  (mara oOpamenus: 28.10.2019). - Makpoodsekr. - Tekcr
AIIEKTPOHHBIN. - CBeneHus noctynHsl Takke Ha CD-ROM.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypcebi:

IIporpammHoe o0ecnieueHue

Haumenoanue [10 Ne norosopa Cpox neiicTaus
JIMIICH3UU
MS Windows 7 J1-1227-18 o1 08.10.2018 11.10.2021
Professional(ais kiaccoB)
MS Office 2007 Professional |Ne 135 ot 17.09.2007 0eccpouHo
7Zip CBOOOJIHO  PACIPOCTPAHIEMOE OECCPOYHO
FAR Manager CBOOOJIHO  PACHIPOCTPAHIEMOE OECCPOYHO

IpodeccuonanbHbie 6a3b1 JTAHHBIX H HHPOPMANMOHHbIE CIIPABOYHbIE CHCTEMbI
Hazpanwue kypca Cchlika

DnekTpoHHas 0a3za mnepuoaudeckux wu3manwuii|https://dlib.eastview.com/

East View Information Services, OO0 «MBUC»
HamwmonansHas URL:
uHpOpMaIlMOHHO-aHauTHUecKass cucrema —|https://elibrary.ru/project risc.asp
Pocculickuii MHJIEKC HAay4YHOI'O IIMTUPOBAHUS
[Touckosas cucrema Axkanemus Google (Google|URL: https://scholar.google.ru/
Scholar)
Nudpopmanmonnas cuctema - Emmnoe oxno|URL: http://window.edu.ru/
JOCTYIIa K HHPOPMAIMOHHBIM PECYPCaM
DrexkTpoHHbIe pecypchl onbmmorekn MI'TY um. |http://magtu.ru:8085/marcweb2/D

I".1. HocoBa efault.asp
VYuuBepcuterckas mH(opmanmonHas cuctemalhttps://uisrussia.msu.ru
POCCHA

9 MaTepuaJIbHO-TEXHHYeCKOe 00ecredeHrue TUCIUMNIHHBI (MOTYJIs1)

MaTepHaHBHO-TCXHquCKOG obecnieueHue JUCIIMITIIMHBI BKJIIFOYACT:


https://magtu.informsystema.ru/uploader/fileUpload?name=26.pdf&show=dcatalogues/1/1139098/26.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=26.pdf&show=dcatalogues/1/1139098/26.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3880.pdf&show=dcatalogues/1/1530051/3880.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3880.pdf&show=dcatalogues/1/1530051/3880.pdf&view=true
https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://magtu.ru:8085/marcweb2/Default.asp
http://magtu.ru:8085/marcweb2/Default.asp
https://uisrussia.msu.ru/

MynbTUMEANIHBIE CPEICTBA XPAaHEHHUS, TIEpEeadu U MpeICTaBICHUS HUHPOPMALIUH.

VYuebHast aynuTopHust JUIS TNPOBEACHUS NPAKTUUYECKUX 3aHATUH, 3aHATUH
CEMHUHAPCKOT'0 TUTIA, TPYIIOBBIX M WHAUBUYAIBHBIX KOHCYJIbTAIUH, TEKYIIETO KOHTPOJIS U
IIPOMEXYTOUHOM aTTecTanuu Jlocka, yueOHbIE CTOIBI, CTYIIbsS

Y4eOHast ayIuTOPUS IS IPOBEIACHUS MPAKTHUECKUX 3aHATHIA:

Xumudeckasi 1aboparopus.

XuMmu4deckasi TOCyja, PEaKTHBBI, Bechl JiabopatopHbie paBHOIieune BJIP-200,
Becor  anekrponnsie maboparopueie BK-300, Hwuskoremmeparyphnas sabopaTopHas
anektporieub SNOL10/10, snekrponeyb conpoTuBieHHs KamepHas iadoparopuas CHOJI
10/10, marauTHBIE MEIIAIKH, 1. IIIHTKY.

VYuebHble ayIMTOPUH I CAMOCTOSITENIbHON paboThl oOyyaromuxcs [lepconanbHble
komibloTepsl ¢ makerom MS Office, Beixomom B IHTEpHET U ¢ IOCTYIIOM B 3JICKTPOHHYIO
MH(OPMALMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA

[Tomemenust anst XpaHeHUs W TPOPHIAKTUIECKOTO OOCITYXHBaHHUA Y4eOHOTO
obopynoBanus Cremiaxu JUist XpaHeHUs: 000py10BaHUs

Mertonuyeckas auTepaTypa Juisl y4eOHbIX 3aHATUN

XumHuueckas rnocyna

WHCTpYMEHTBI UIi PEeMOHTa M TNPO(UIAKTHYECKOTO OOCITY)KMBaHUS y4eOHOTO
o0opynoBaHus

[Tpunoxxenue 1

Y4eOHO0-MeTOIHYECKOe 00ecnedeHHe CAaMOCTOATeILHOI PadoThl 00yYAIOLINXCS

IIpumepsl pacueTHBIX 3aaHUM:

T azo6bie 3axombl

Mpumepl.Kakoit 06beM 3aHIMaeT KHCIOPos Maccoii 8 T mpu 28 °C u naBienun 744 M pr.
CT.

Pemenue. U3 ypaBHenus MeneneeBa-Kaneiipona Beipazum 00beM KUCIIOpoia

m - -R-T
M -P

V =

[TepeBenem nasnenue B [1a: 744 mMm p1.cT. = 99191,9 [1a 1 moacTaBum B hopmyny

8-8314 - (28 +273)

=000631%=630x°.
32 .991919

Ortser: 6,3 e

IIpumep 2. [Tonaras, uto coaepkanue (B 0OBEMHBIX MPOIEHTaX) a30Ta, KUCIOPOJa U
aproHa B BO3JIyX€ COOTBETCTBEHHO cocTaBiigeT 78, 21 u 1, paccunurtailte CpeHIOI0 MOJSPHYIO



Maccy BO3JyXa.
Pemenue.
Moz = 0178‘MI’(N2)+0121'Mr (02)+0,01'Mr(Ar):

0,78-28+0,21-32+0,01-40=21,84+6,72+0,40=28,96
WX TPUOTU3UTENBHO 29 1/MOJIb.

IIpumep 3. I'azoBas cmech conepxkut 12 1 NH3, 5 1 N2 u 3 1 Hy, u3mepeHHBIX npu H.y.
PaccuuTarh 00bEMHBIC JOJIH T'a30B B 3TOM CMECH U €€ CPEIHIOI MOJISIPHYIO Maccy.

Pemenne. O0mmii 00beM cMecu ra3oB paBeH V=12+5+3=20 1. OObeMHBIC 10JIU Ta30B
OKXYTCSl paBHBIMHU:

o(NH3)= 12:20=0,6; ¢(N2)=5:20=0,25; ¢(H2)=3:20=0, 15.

Cpenssisi MOJIIpHAs. Macca pacCUMTHIBACTCS HA OCHOBE OOBEMHBIX JOJICH COCTABISIONINX
9Ty CMECh I'a30B U UX MOJICKYJISIDHBIX MACC:

M=0,6-M(NH3)+0,25-M(N,)+0,15-M(H,) = 0,6:17+0,25-28+0,15-2 = 17,5.

3amanue. Omnpenenure MOJCKYISIPHYIO MacCcy HETSHOTO ra3a CISIyIOIero COCTaBa:

Komnonentsl razoBoii cmecu | KoHueHTpaius KomnoHenTa, | MonekymsipHas macca
MOJIbHBIE JTOJIA KOMITOHEHTA
Cl 0,950 16
C2 0,025 30
C3 0,012 44
C4 0,009 58
C5 0,004 72

CmexuozwempuquKue pacuentvl

IMpumep 4. Anaruto-HedenuHoBas pyaa coaepxut, macc.%: P,0s - 21,35 u Al,O3-7,56.
Omnpenenuth comepkanre B pyae amatuta 3Cas(POj)y-CaCly-2CaF, u HedenmHa
Na,0-K,0-Al,03-4Si0,, ecu Bech P05 cBsizan B popme amatuta, a Al,O3 - B popme HedennHa.

Pemenue. MomspHble  MacChl  BEIIECTB, TI/MOJb:  Mpyos=142,  Mapos=102,
Mar=1197,M,,4=498.
CocTaBuM NpoONOpIUH:
1 Moip anmatuta - 3 Moab P,0s
1503071 1197r-3-142r
x  -21,35macc.%;  otkyna x=60,0%.

1 Mo Hedenuna - 1 monp Al,O3
WA 498r-102r
X  -7,56 macc.%; OTKyza Xx=36,9%.

Ortger: anarura 60,0%, Hedenuna 36,9%.

Pacuem mennomui ceopanus

IIpumep 5. BeraucanTh HA3IIYIO TEIUIOTY cropanus  cyiabhamumesnna C1oHi140oN,S.
Pemenue: pacuer BoimonHuM 110 popmyiie [I.1. Menpaeneena.

1) PaccuntaeM nponeHTHBIH COCTaB Ka)J0T0 AJIEMEHTA B BEIIECTBE.
Monspuas macca cynbpagumesnna C1oH140oNsS — M=278 r/monb.




[C] = (12-12/278)- 100 =51,8%
[H]= (1-14/278)- 100 =5,0%
[0]= (162/278)- 100 =11,5%
[N]= (14-4/278)- 100 =20,2%
[S]= (32/278)- 100 =11,5%

2) [MoncraBuM HaiiieHHbIe 3HadeHus B opmyny .. MenneneeBa

Q,, =0339[C]+1025[H]+0,1085[S]-0,1085[0] =
=0,339-518+1025-5+0,1085-115-0,1085-115 = 227 M/Jrc/ xe.

Otser: 22,7MIx/kT.
C npyrumu mpuMepaMu MOKHO O3HAKOMUTHCS B y4€OHOM TTOCOOHH

KpsuioBa, C. A. Beenenue B Hanpasienue "Xumudeckas TexHomorus" : nmpaktukym / C. A.
Kpbuiosa, U. B. Tlonypko ; MI'TY. - Marautoropck : MI'TVY, 2019. - 1 anekTpoH. ont. Juck
(CD-ROM). - 3ari. c TUTYIL. JKpaHa. - URL :
https://magtu.informsystema.ru/uploader/fileUpload?name=3880.pdf&show=dcatalogues/1/1
530051/3880.pdf&view=true (mara oOpamenus: 28.10.2019). - MakpooObekT. - Tekcr :
ANEKTPOHHBIN. - CBeieHus nqoctynHbl Takxke Ha CD-ROM.

BOHpOCLI K 3a4€CTy

1. Xumuueckass NpOMBIIUIEHHOCTb. [lomoTpaci  XMMHYECKOM  MPOMBINUIEHHOCTH.
OCHOBHBIE TEH/ICHIINU PA3BUTHUSI COBPEMEHHOW XUMUYECKOH MPOMBIIIUIEHHOCTH.

2. Xumuueckas texHosorus. Onpenenenue. OCHOBHBIE 3ajaud. 3aKOHBI PU3UKH U XUMUH,
Ha KOTOPBIX 0a3upyeTcss XUMUIECKast TEXHOJIOTHSL.

3. Knaccuduxkarus npoueccoB XMMHYECKOH TeXHOJIOIHU. [Ipor3BOICTBO OpraHnvYecKux
HEOpraHMYEeCKuX BeniecTs. [Ipumepsr.

4. CeIpbeBas 6a3a XMMHYECKON MpoMblIeHHOCcTH. Kiaccudukanus celpbeBbIX PeCcypCoB.

DHepreTuyeckast 6aza XUMHYECKON IPOMBIIIJICHHOCTH. Knaccudukarus

HHEPTrOpPeCcypcoB.

TormmBo. Onpenenenue. Buapl mpupoaHOTO U HCKYCCTBEHHOTO TOTUIHBA. [IpuMepsr.

OneMeHTapHbIN cocTaB TOIMB. Ero xapakrepucruka.
TennoTBOpHas CITOCOOHOCTD TOILIMBA. BBICIIas M HU3IIAs TEIJIOTa CrOPAHUSI.
Pacuer TenioTBOpHON CIIOCOOHOCTH TOILIMBA ( TBEPOTO, KHJIKOTO, ra3000pa3HOro).
0. Teepmoe TorummBo. OCHOBHBIE CIIOCOOBI €ro mepepadboTku: Mexanndeckas o0paboTKa,
OkcrparupoBanue, Tepmuyeckas o0padotka, I'azudukanus, ['uaporennzamnus

11. JIpeBecuna. CoctaB u cBoiictBa. CriocoObI mepepadboTku. [lomydaempie TPOTYyKTHI.

12. Topd: cBoiicTBa, mepepaboTKa U MPOAYKTHI U3 TOpda

13. Yromb: mpoucxoxaeHue, BUABI YTJIeH, COCTaB.

14. XapakTepuCTHKHN TBEPIOTO TOIIJIMBA: BIAXKHOCTb, 30JIbHOCTb.

15. XapaKTepuCTHKHU TBEPIOTO TOILIMBA: BBIXOJ JIETYYHX M CBOMCTBAa KOKCOBOTO OCTATKA.

16. CriocoOb1 nepepabOTKH YIJIst: MOJYKOKCOBAHHUE, IPOTYKThI

17. CniocoObl mepepaboTKH YIJisi: KOKCOBAHUE, MMPOIYKThl KOKCOBAHHUS, X XapaKTEPUCTHKA.

18. CriocoOs1 pa3aeneHus MpoayKTOB KOKCOBaHUS KAMEHHBIX yrilen

19. CrtocoOb1 iepepaboTKH yTIiIst: Ta3uUKAIHS, TPOTYKTHI

20. Crioco6b! mepepaboTKH YIsi: THAPOTCHU3ALINS.

o

2o~



21.
22.
23.
24.
25.
26.

217.
28.
29.
30.
31.

32.
33.
34.
35.
36.
37.
38.

HedTb 1 ra3 kak MCTOYHUKY SHEPTHH U ChIPbE IS TepepaboTKH.

['unoTe3bl npoucxoxaeHust HedTu.
DJeMEHTHBIN U IPYNIIOBON COCTaB HE(PTEH.

Bunpl knaccudukanuu HedTei.
XapakTepuCTUKa TOBAPHBIX HEPTEPOAYKTOB, MX HCIIOJIb30BAaHHE
OcHoBHble HampaBieHus mepepaboTku HepTH. Du3nyeckue U TEPMOXUMHUYECKHE
METO/BI.
[ToaroroBka HepTH K epepadoTke. OOE3BOXKUBAHKE U 0OECCOIeBaHHE HEPTEH
Kpekunr. Ero cymHocTs, 1eiib, XHMUYECKUE PEAKLIMU IIPU KPEKUHTE.
[Tuponu3 HedTsiHOTO ChIphsi. KokcoBaHME HEPTSIHBIX OCTATKOB.
CriocoObI MOBBINIEHUS Ka4eCTBa OCH3NHOB
Knaccudukanus razoo0pasHoro TOIUIMBA: MPUPOAHOE, OTXOJbI APYTUX IPOU3BOCTB,
cunretnyeckoe. [Ipumepsl. [Ipumenenue.
OuncTtka raza ot BpeAHbIX pUMecei (ocyika, obeccepuBaHue)

VYnaBnuBaHMe U3 Ta3a Ta30BOro0 OCH3MHA

Pa3nenenue raza Ha MHIUBUyajbHbIe KOMIOHEHTHI UM TPYIIBEI KOMIIOHEHTOB
OcnoBHoIi opranndeckuii cuaTe3. Ocodbennoctu texuonoruu OOC
Coipbe u npoayktel OOC
[Tpon3BOACTBO TTACTH(HUKATOPOB | IIIACTMACC
[Tpou3BOACTBO KaydyKa U PE3UHBI



[Ipunoxenue 2

OueHovHbIe cpeaCTBA /1JIsl MPOBeAeHHUsI POMEKYTOUHOI aTTeCTAlNU

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHs U OllEHOYHbIE CPEICTBA /ISl NPOBEACHUs MPOMEKYTOYHON aTTeCTAlNM:

CTpyKTypHBIii
DJIEMEHT

KOMIICTCHLIN

[Tnanupyemble pe3yabTaTbl 00ydeHHs

OneHouHble CpeCTBA

OIIK-1 «crmocoOHOCTBIO ¥ TOTOBHOCTBIO UCIIOJIB30BATH OCHOBHBIE

3aKOHBI €CCTCCTBCHHOHAYYHBIX JUCHUIIINH B HpO(l)GCCHOHaJII)HOI;'I ACATCIIBHOCTH»

3HaTh

OCHOBHBIE €CTECTBEHHOHAYYHbIE
3aKOHBl, Ha  KOTOpbIX  Oasupyercs
XUMHYECKast TEXHOJIOTUS
OCHOBHBIE BHJIbl IPUPOJHBIX TOPHOYHMX
HCKOIIAEMbIX, HICKYCCTBEHHOI'O TOIUIMBA U
JAPYro¥ XMMUYECKOMN TPOYKLINHN; €AUHYIO

KapTUHY CBsI3ei XUMHYECKHUX
MIPOU3BO/ICTB;

OCHOBHBIE CHOoCOObI nepepaboTKu
TOTUIMBA

TUTIBI  BEJIMYWH, MPUMCHSIONIUXCS B

TEXHO-XUMHUUYCCKHUX pacdye€Tax, CAWHHUIIbL
HU3MEPCHUA (1)1/13I/I‘leCKI/IX BCJIMYHMH

1.
Kak u3MeHuTCs 1aBIeHUE B 3aKPBHITOM COCY/IE IIPU BO3PACTAHUU TEMIIEPaTyphI OT 273 10
546K:

a) YBEJIMYUTCS BABOE

0) ocTaHEeTCs HEU3MEHHBIM
B) YMEHBILIUTCS

') YMEHBIIUTCS BIBOE

3.
4.

5.

3aK0HBI (1)I/ISI/IKI/I U XMMHHU, Ha KOTOPbIX 633preTCH XUMHUYCCKasAd TCXHOJOI'HA.

Krnaccudukanus nporeccoB XuMHU4ECKON TEXHOJIOTUHU. [Ipon3BOACTBO OpraHUYECKUX U
HEOpraHU4YeCcKUX BemecTs. [Ipumepsl.

CripbeBast 6a3a XMMHUYECKOM MpoMblIlIeHHOCTH. Kimaccudukanus cblpbeBbIX peCypCoB.
DHepreruyeckas 0aza  XUMHUYECKOW  IPOMBIIUIEHHOCTH. Knaccugukanus
SHEPropecypCoB.

Tomnuso. Onpenenenne. Buabsl mpupoaHOTo M UCKYCCTBEHHOTO TOIUMBA. [Iprmepsl.

3J'IeMeHTapHBII/I coctaB TomiIuB. Ero XapaKTCPUCTHKA. banmactom rop}oqen qacTu

TBCPAOIr0o TOIJIMBA ABJIACTCA

a) BOAOPOI
0) azot
B) YIJIepos
T) cepa

TennmoTBopHas ctOCOOHOCTH TOTUIMBA. BhICIIas U HU3IIAS TEII0Ta CTOPAHHUS.
XapakTepuCTUKH TBEPJAOTO TOIUIMBA: BIIAXKHOCTh, 30JIBHOCTH, BBIXOJ JIETy4YUX U
CBOMCTBa KOKCOBOT'O OCTAaTKa.

CriocoObl miepepaboTKH YIJIsSl: TIOJYKOKCOBAHHME, KOKCOBAaHWE, MPOIYKTHI M KpaTKas




CTpyKTypHBIii

AJIIEMEHT [TnanupyemMble pe3ynbTaThl 00yUCHHS OueHouHbIE CpEeACTBA
KOMIETEHINH
XapaKTepPUCTHKA.
9. CrnocoObI epepaboTKU yIiisi: ra3u(uKaIus, THAPOT CHU3AIIHS.
10. OcHoBHbIe HampaBieHHs] TepepadoTku HedTH. DPHU3NYECKHE U TEPMOXUMHUYECKHE
METO/IbI.
11. TIlpupoanbIil ra3: CBOMCTBA, epepadoTKa U MPOIYKTHI U3 Ta3a
12. Pa3enenHue ra3a Ha HHIMBUyaTbHbIC KOMIIOHCHTHI HJTU TPYIIBEI KOMIIOHCHTOB
13. OcHoBHoili oprannueckuii cuaTe3. Ocodennoctu rexunonoruu OOC
14. Coipbe u npogykrsl OOC
YMeTh — TMEepPEeBOIUTH buznueckue BEJIMYUHBI,
TPUMCHAIOLIACCA B TEXHO-XHMIHCCKIX N3 ypaBHenus MenpeneeBa-Knaneiipona BbIpa3uTh 00bEM TIa3a U ONPENEIUTh B KAKUX
pacq;:ITeax, 13 OJIHX CAIMHULIBT HSMCPCHUA B €IMHUIIAX HYKHO MOJICTAaBUTH B (OPMYIy BETUUHHBI, YTOOBI 00bEM ra3a MOJy4dHics B M.
_ EEI}:OHHHTB pacueThr 1o PaccunraiiTe MOJIIPHYIO B MAaCCOBYIO J0JF0 MapraHiia B okcuae mapraniia (VI1).
CTEXUOMETPUYECKUM COOTHOIICHUSIM, B nexe pazmepamu 90x20x6 M° u3-3a pasrepmeTu3anui 00opyaoBaHus ucnapuioch 10 kr
—  HCMOJIB30BATH 3HAHUE CBOMCTB amMuaka. TemrepaTypa Bo3nyxa B 1iexe 20 OC, nasnenne P= 750 mm pt.ct. Paccuurarp
XAMHAYECKAX  3JIEMEHTOB, COCIHHCHHUIA, O00BEMHYIO KOHIICHTpPAIIMI0 aMMHaKa B BO3JyXe M OIPEAETUTh B3PHIBOOMACHOW ITU
OCHOBHBIX 3aKOHOB (1)1/131/11(1/1 A XUMHUHU [IpU mojgyunjiaCb €ro CMECb C BO3AYXOM, €CJIIM CUHUTATb, YTO IMapbl aMMHaKa pPaBHOMCPHO
pelIeHUr MPOCTEUINX 3a71a4 pacmipenenuiInuch Mo BceMy cBOOOAHOMY oObeMy momenieHusi? 3HaueHue koddduimenra,
—  NPUMEHSTH OCHOBHEIE YYHUTBIBAIOIIETO, YTO YaCTh 00beMa MOMEIICHHS 3aHsATa 000PYI0BaHUEM, TIPUHSATH PABHBIM
€CTECTBCHHOHAYYHBIC 3aKOHBI s 0,8. KoHieHTpalrioHHbIE Mpeebl BOCIUIAMEHEHUSI aMMHUaKa COCTaBISAIOT, 00.%: HIDKHUMN
pelIeHNs KOHKPETHBIX 3a7a4, CBSI3aHHBIX C -15,0, Bepxuuii — 28.
XMMHUYCCKUMM NMPOLICCCaMHU Paccunrtate TeopeTnueckuii 00beM BO3ayXa HEOOXOIWMBIN ISl TIOJHOTO CropaHus 1 Kr
nudTunoBoro d¢upa CoHsOC,Hs mpu remmeparype 10 °Cu nmasiieHnH 1,2 art.
Braners — TNpoQecCHOHANbHBIM SI3bIKOM IMpPEIMETHOM

00J1aCTH 3HAHMUS,

HaBBIKAMH BBITIOJTHCHU ST HpOCTGfIHIHX
XUMHUKO-TCXHOJIOTUYCCKUX pvaeTOB
HABBIKAMU KOHKpETH3aIlHi, O0O0OIICHHUS,

I'azoBas cmech comepxutT 12 1 NHs, 51 Np u 31 Hy, usmepenssix npu H.y. Paccunrars
00BEMHBIE J0JIU Ta30B B 3TOM CMECH U €€ CPEIHIOI MOJIIPHYIO Maccy.

JlaTh KpaTKyl0 XapakTE€pUCTHUKY 3JJIEMEHTHOIO COCTaBa TOIUIMBA M €ro BIMSHUS Ha
TEIUIOBYIO LIEHHOCTh TOILJIMBA




CTpyKTypHBIii

JJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHHs OneHouHble CpeCTBA
KOMIIETCHIMH
KJIacCH(UKAMK  aKTyalbHBIX MpOOJeM [— Yrto o3Ha4aeT BblpakeHHe «PeareHThl B3SThI B CTEXMOMETPHYECKOM COOTHOIIEHHM»?
XAMHUYECKOM  TEXHOJOTMM U JIPYrou [IpuBeauTe npumMepsl.
0bpabaTbIBacMOi HHbOpMALHH — C kako¥ 1enblo Npu NPOBEACHUM XMMHYECKHUX MPOLECCOB B IPOMBIIIIEHHBIX YCIOBHUAX
OJIMH U3 peareHToB OepyT B U30BITKE IO OTHOLICHUIO K CTEXUOMETPUHU PeaKuu?
— Ilepeuncnute OCHOBHBIE POOIEMbI XUMHUECKON POMBIIIJIECHHOCTH.
— Ha3zoBute myTH pa3zBUTHs COBPEMEHHOIO XUMHUYECKOTO IIPOU3BOACTBA.
— JlaiiTe ompexneneHue MOHATUIO "XuMmudeckas TexHosorus". Kakue mnpuszHaku HaydHOU
JUCHUIUIMHBL UMEET XHUMHUYEcKasi TeXHOJIorus? B uem oTiamune XUMHUYECKOW TEXHOJIOTUN
KAaK HAYKH OT TEOPETUYECKONW XUMHUH?
OIIK-5 BJIaJICHHEM OCHOBHBIMH METOJIAMH, CIIOCOOAMHU U CPEICTBAMH IOJTyYSHHS, XpPaHEHUs, TepepaboTKi nH(OpMAIiK, HaBBIKaMH paboTHI ¢

KOMIBIOTEPOM KaK CPEACTBOM yIpaBJieHUs HHPOpMAaIIHei

3HaThb MOHSITHE uH(popmaluuy, BH/IbI
uH(popMaluuy, CHOCOObI MOJIy4EHHUS Kakue BupI 1 MCTOYHUKY HH(OPMALIMY BBl HCTIOIb3YETE PU CAMOCTOSATEILHOM U3yUYEeHUH
uHpOpMaLUu TEOPETUYECKOr0 MaTepuasa, BBIMOJIHEHUH PacUeTHBIX 3aJaHUH, TOAr0TOBKe pedepara’?
CIOCOOBI  TMPEJCTABICHUS U  XpPaHEHUS Kaxkue criocoObI mpeicTaBienrss UHPOPMaIUK Bbl UCTIOJIB3yeTE?
nH(pOopMalnu;

YMeTh — TloxaroroButs pedepar Ha 3aJaHHYIO TEMY, UCIIOJIb3Ys Pa3IMUHble HCTOYHUKH HH(OpMallun

OCYILIECTBIIATh TTOVICK, aHaJm3,
CTPYKTYPUPOBAHHE uHpopmanuu 1O
3aJaHHOM TeMe

aHAJIM3UPOBATh COBPEMEHHBIE COOBITUS U
MpOUECCHl B PAa3BUTUU  XUMHYECKOU
TEXHOJIOTHH; pabdoTaTh C MPOTPAMMHBIMU

cpencTBamMu oOmiero Ha3HAYEHUS,
COOTBETCTBYIOIIUM COBpEMEHHBIM
TpeOOBaHUSM;

aAHATU3UPOBATH, pEeNaKTUPOBATH u

oOpabareiBaTh WHGOPMAIIMI0O B  BHUIE
TEKCTOB, Ta0NHI, U rpaduKoB

O6ocHOBaTH BBIOOP TEMBI CBOETO pedepara
Cnenate gokian B popme mpe3eHTauu




CTpyKTypHBIii

3JIEMEHT [Tnanupyemble pe3ysbTaThl 00ydeHUs O11eHOYHBIE CPE/ICTBA
KOMIIETCHITUH
Bnaners - OCHOBHBIMM METOJaMHM, CIOCOOaMH H [ToaroToBuTh pedepar Ha 3aJaHHYIO TEMY, HCIIOJIB3Ys Pa3INuHbIe HCTOYHHKH HH(POPMAIIHH
cpeacreamu HOJTYy4CHHS, XpaHCHHUH, Cnenath gokmnan B popme mpe3eHTalnu
nepepaboTKy HHpOpMaLHH, C Kako#l LEeNbl0 MpU MPOBEACHUM XMUMHUYECKMX MPOLIECCOB B MPOMBIIUICHHBIX YCIOBUIX
— HaBbIKAMM KOHKPETU3alluM, 0000meHus, OJIMH U3 PEareHTOB OepyT B U30BITKE IO OTHOIICHUIO K CTEXHOMETPHH PEAKITHH?
KHaCCH(bHK%HHH aKTyallbHBIX  IpoOseM [lepeuncnure ocHOBHBIE TPOOIEMBI XMMUUYECKOM MPOMBIIIIEHHOCTH.
XMMHYECKOH  TEXHOJOTMH M JIpYroH HasoBwure myTH pa3BUTHS COBPEMEHHOTO XMMHUYECKOTO IIPOM3BOJICTERA.
obpabarpisaemoit HHGopMaIHK; JlaiiTe ompeneneHue MOHATUIO "XUMHYecKas TexHojorua". Kakue IpU3HAKU HaydHOM
— HaBBIKAMH  IOATOTOBKM  pedepara Ha JMACUUAIUIMHBI UMEET XUMHUYECKAs TEXHOJOrU? B ueM oTinurne XUMUYECKOW TEXHOJIOTUA
3aJIAHHYIO TeMy M JoKnajna B dopme KaK HayKH OT TCOPETHYCCKON XUMHUu?
TIpe3CHTaNH IIpuBeauTe MpUMEPHl NPOM3BOJCTB, OTHOCALIMXCS K TEXHOJOIMH HEOPraHMYECKUX W
OpraHUYEeCKUX BEUIECTB.
I1K-18 TOTOBHOCTBIO HCITOJIb30BATH 3HAHWE CBOMCTB XUMUYECKHMX DJIEMEHTOB, COSJMHEHNI U MATEPUAIOB Ha MX OCHOBE JJIS PEIICHHS 3a1a4

po(heCCHOHATTLHOM e TCIIbHOCTH

3HaTh

OCHOBHBIE ONIpENENECHUsT U  TOHATUSA
XUMHUYECKON TEXHOJIOTHH;

aKTyaJlbHble  MPOOJEMBbl  XUMHUYECKOU
TEXHOJIOTUHU

HampaBlIEHUsT  Pa3BUTHUA  XUMHUYECKOU
MIPOMBIIIJIEHHOCTH

OCHOBHOE O0OpYJOBaHUE XHMHUYECKHUX
nabopaTtopuit

OCHOBHBIE TTOKA3aTeJIN U METO/bI OLEHKU
s dexTuBHOCTH XUMHYECKOTO
IIPOU3BOJICTBA

CBOICcTBa XUMHYECKHX 3JIEMEHTOB,

CO@}II/IHGHI/II\/'I M MaTCpHaJIOB HA UX OCHOBC
MCTOJBI n cpeacrBa NOJIYUCHUA
I/IH(I)OpMaI_II/II/I O BCIICCTBCHHOM COCTaBC

XuMHUecKasi MPOMBINUIEHHOCTh. [logoTpacnyu XuMU4ecKOi MPOMBIIILIEHHOCTH.
OcHOBHBIE TCHACHIIUN PAa3BUTHA COBpeMeHHOI\/’I XUMHYECKOMN IMPOMBIIIJICHHOCTH.
Xumnueckas TexHonorus. Onpenenenne. OCHOBHbIE 33JaUH.

OcHoBHOE 000pyi0BaHNE XUMUYECKUX JJabopaTtopuil. Ero Ha3HaueHue.

OcHoOBHbIE TOKa3aTend PPEKTUBHOCTH XHMHUYECKOTo Mpou3BojcTBa. OTHOLIEHHE
pearbHO TOTYYEHHOTO KOJMYECTBA MPOAYKTAa K MaKCHMAIbHO BO3MOXHOMY €ro
KOJINYECTBY, KOTOPOE MOIJIO OBl OBITH MOJYYEHO MPH JAHHBIX YCIOBUSAX MPOTEKAHUS
XUMHAYECKON peaKIuy XapaKTepUu3yer:

a) KOHBEPCHIO;

0) CeNEeKTUBHOCT;

B) BBIXOJ ITPOJYKTA;

') aKTUBHOCTh KaTaJIn3aTopa.

OneMeHTapHbIi cocTaB TomMB. Ero xapakrtepucrtuka. bammacrom roproueil yactu

aogrwppPE

TBEPAOIro TOIIJIMBA ABJIACTCA

a) BOJIOPOJ
0) azor




CTpyKTypHBIii

JIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHHs OneHouHble CpeCTBA
KOMIETEHINH
B) yIIepoI
r) cepa
Kakoe coctosHue ra3oB HasbiBaloT ujeanbHbIM? [IpuBenure mpuMepsl Trasos,
COOTBETCTBYIOIIUX TAKOMY COCTOsIHMIO. Kakue ra3sl Ha3bIBalOTCS peaabHbIMU?
Kakwue paznensl BXOJIIT B TEXHOJIOTHUIO OPraHMYECKHUX BEIIECTB
a) nepepaboTka He(pTH U Taza
0) saepHO-XUMHUYECKasi TEXHOJIOTUS
B) CHJIMKATHbIE IPOU3BOJICTBA
T') METaJLTyprust
Bripaxkenue nms pacyera npou3BOAUTEIBHOCTH (T —Bpemst)
a) =Gt
0) =Gt
B) =G/t
r) [N=G+t
1) I[I=t/G
Ywmetb COCTaBJIAITh YPABHCHUS PCAKINH, Ompenemuth 00beM CO, U MacChl BEMIECTB, OCTABIIUXCS K 00Pa30BaBIIUXCS B PE3YJIbTATE
BBIIIOJIHATH pacyeThl 1o | peaknuu B3aumogmeictBuss 70 T Na,CO3 u 40,5 r HCI npu naBnenuu 730 MM pT.CT. |
CTEXUOMETPUUECKUM COOTHOIIEHUSM, | Temmieparype 10 oC.
gggzzzz Kgill e(:TI;(;i;ﬁragoBHX SAKOHOB, | JlaTb KpaTKyl0 XapakTepUCTHUKY OJIEMEHTHOTO COCTaBa TOIIMBA U €ro BIHWSHUSA Ha
paboTaTh C pa3IMYHBIMH CIPABOYHBIMU TCILTOBYIO ICHHOCTD TOTLIMBA
HUCTOYHUKAMU MHGOPMAITUH 10 XUMHUH. B EE?JBZZEZ;?HG;H ;ZE):KGHHG «PeareHTbl B3STHl B CTEXMOMETPUUECKOM COOTHOLICHUM»?
Bnagers HABBIKAMH  BBINIOJHEHHS  IPOCTEHINNX Keneso maccoif 5,6 Kr coxram B 5,6 M° xmopa (H.y.). Ompegenute Maccy

XUMHKO-TEXHOJIOTUYECKUX PACUETOB,
HaBbIKAMM aHaju3a IPU OINPEAECICHUU
CBOMWCTB BEIIECTB

HaBbIKAMU  pabOTBl € pa3IUYHBIMU
CIIPaBOYHBIMU UCTOYHUKAMU WHGOpMAIUU

obpasoBasiierocs xiopuaa xenesa (I11) u ocraBmuxcst peareHToOB, €Cliu CTETIEHb MTPEBPAIICHUS
)Kese3a cocrasuia 98%.
(FeCl3-15,92 xr, Fe - 0,112 kr, Cl, - 3,76 xr).

Kak n3mensercs COZACPpIKaHUC yrjIcpoaa, KUCIOpOJa U a30Ta B pAaY




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaTbl 00ydeHHs

OneHouHble CpeCTBA

10 XMMHUH.

opesecuna—> mopgh — 6ypulil  y20ib —> KAMEHHbI Y20b —> AHMPAYUM.
a) yriiepo/ia yBeJIMYMBACTCsA, KHUCJIOPO/Ia YMEHBIIAETCS, a30Ta OYTH HE U3MEHSETCS

0) yrieposia yMEeHbIIAETCS, KHUCIOPOAa U a30Ta YBEIMUHUBAETCS
B) yIJIepoJia M KUCJIOPOJa YBEIUUNBAETCS, a30Ta IIOYTHU HE U3MEHSAETCS
T) yriaepoja u KUCIOpO/ia YMEHBIIAeTCsI, a30Ta MOYTH HE U3MEHSETCS

1) yIJIepofa, KUCIOPOia U a30Ta YBEJINYUBACTCS




0) Ilopsinok mnpoBeneHUs] MPOMEKYTOYHON aTTeCTALMH, NOKa3aTeJld M KPUTEPUH
OLlCHUBAHHA:

IIpomexxyTouHass arrecranus IO IUCLUILIMHE «BBeaeHuEe B HaNpaBICHHE» BKIIOYAET
TEOPETUYECKHE BONPOCHI, O3BOJISIOIINE OLEHUTh YPOBEHb YCBOCHUS O0YUarOIMMUCS 3HAaHUMH, U
NPAaKTUYECKHE 3a/aHusl, BBIABISIONIME CTENEHb C(POPMUPOBAHHOCTH YMEHUI W BIaJCHUH,
IpOBOIUTCA B (hopMe 3aueTa.

3ayer MO AAHHOW AMCLUUIUIMHE NPOBOAMTCS B BHJE TECTa WIM B YCTHOH (opme 1o
BOIIPOCAM W3 CIIMCKA, JOBEIECHHOTO [0 CBEICHMS CTYIEHTOB, BOIPOC MOXKET COIEPIKATh
HEeOO0JIbIIOE MPAKTUYECKOE 3a/IaHUE.

[TokazaTenu u KpUTEpUHU OLICHUBAHUS 3a4€Ta:

— OIEHKY «3a4YTeHO0» CTYACHT IOJy4aeT, €CIM MOXKET IOKa3aTh 3HAHWS Ha YPOBHE
BOCTIPOM3BEJICHUSI  OOBSCHEHUSI HHPOPMAIUH, UHTEIJICKTyaIbHbIC HABBIKU PEIICHHS MTPOCTHIX
3aJ1a4, MOKET JIaTh OIICHKY MPE/JI0)KEHHON CUTYyaIl1H.

— OIICHKY «He3a4YTeHO0» CTYACHT IOJIy4aeT, €CJIU HEe MOXKET MOKa3aTh 3HAHUS Ha YPOBHE
BOCTIPOM3BEICHUS U 00BsICHEHUS] MH(POPMAIIUH, HE MOKET IMOKa3aTh HHTEJUICKTYalIbHbIE HABBIKU
peuIeHus MPOCThIX 3aja4, JaTh OLICHKY MPEI0)KEHHON CUTYyaIliH.



