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JIucT akTyanu3anum padoueii nporpaMMal

Pabouas nmporpammMa nepecMoTpeHa, o0CyxkaeHa 1 o100peHa s peanuzauuu B 2024 - 2025
y4eOHOM Toly Ha 3acelaHuy Kadeapbl MeTaluryprun 1 XUMHUYECKHX TeXHOJIOTHI

[Ipotokom ot 20 r. Ne
3aB. kadeapoii A.C. XapueHko

Pabouas mporpamma nepecMoTpena, oocyxieHa u ogoopena s peanusanuu B 2025 - 2026
yueOHOM rojly Ha 3aceqaHuu Kadeapsl MeTauryprud 1 XUMHUECKUX TEXHOJIOTHIA

[Ipotokom ot 20 r. Ne

3aB. kadeapoii A.C. iapqemco

Pabouast mporpamMma rnepecMoTpeHa, 00CykaeHa u 0100peHa s peanusaruu B 2026 - 2027
yueOHOM roy Ha 3acefaHuu Kadeapsl MeTamTyprud 1 XUMHYECKUX TEXHOJIOTHIMA

[Iporokomn ot 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas mporpamma nepecmoTpeHa, oocyxieHa u ogodpena st peanuzanuu B 2027 - 2028
y4eOHOM roJly Ha 3aceaHuu Kadeapbl MeTaurypriui i XUMUIECKUX TEXHOJIOTHA

[Iporokom ot 20 1. Ne

3aB. kadeapoii A.C. XapueHko

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM TroJly Ha 3acefanuu Kageapsl MeTauryprud 1 XUMHUECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadenpoit A.C. iapquKO




1 lesin ocBOCHMSI AMCUMILTUHBI (MOIYJISA)

dbopMHUpOBaHWE Ha4YaIbHBIX 3HAHUM W OCHOBHBIX IOHATUA B OOJACTH XMMHYECKOU
TEXHOJIOTUH ISl PACKPBITHSI €€ COLIMAIIbHOM, JKOHOMUYECKON U 3KOJIOTMYECKOW 3HAYNMOCTH IS
Poccun.

2 MecTO TUCUMIIIMHBI (MOYJIf1) B CTPYKTYpPe 00pa30BaTe/ibHOM NPOrpaMMbl

Jucuunivna Beenenre B HanpaBiIeHWE BXOJANUT B 00s3aTEIbHYIO YacTh y4eOHOTO TIaHa
00pa30BaTeNbHON MPOrPaMMBL.

Jnst  u3ydeHuss  AMCHMUIUIMHBL ~ HEOOXOAMMBI  3HaHUS  (YMEHHMs,  BIJIAQJICHUS),
c(hOpMUPOBAHHBIE B pE3y/IbTaTe U3yYCHUS JUCIUILTNH/ IPAKTUK:

* Xumus. Kypc cpenneil mKkoJbl;

» ®usuka. Kypc cpenneit mKkousl;

* Marematuka. Kypc cpeaneii nkossl.

3uanus (yMEHHUs, BIaJIeHUs), MOTYYCHHbIE IPU U3yYEHUU JAHHOW IUCLMILIUHBI OyIyT
HEOOXOAUMBI 1715l U3YUCHHST AUCHUTUINH/TIPAKTHK:

OO61mas xuMu4eckasi TeXHOJIOT s

®dusnyueckas XuMus

Oprannueckast XuMHst

[Ipoueccsl 1 anmapaTbl XMMHUYECKON TEXHOJIOTUH

MaccooOMeHHbIE TIPOIIECChl XUMHUYECKOW TEXHOIOTUN

XHUMHUYECKUE PEAKTOPBI

Teopernueckre OCHOBbI XMMHUYECKOM TEXHOJOTUH TOILIMBA U YIJIEPOJIHBIX MaT€pUaOB

3 KomneTenuuu odyvarouierocs, popMmupyembie B pe3yJbTaTe 0CBOECHHUS

AUCHHILIMHBI (MOYJIS) U INIAHUPYEMbIe pe3yJibTaThl 00y4YeHust

B pesynpTare ocBoeHMS JUCLMIUIMHBL (Monyisi) «BBeneHue B HampaBieHUE»
o0yJaromuics T0JKeH 001a1aTh CISAYIONTUMHI KOMIIETCHITHSMHE:

KOI{ HHIUKaATOopa I/IHIII/IKaTOp JOCTHXXCHUA KOMIICTCHIIN

OIIK-1 Crnocoben u3y4yaTh, aHaTU3UPOBATh, UCIOIB30BATh MEXAHU3Mbl XUMHUYECKHX PEaKIUi,
MIPOUCXOAAIINX B TEXHOJOTHYECKUX TIPOIIECCAX U OKPYKAIOIIEM MHUPE, OCHOBBIBASCH HAa 3HAHUSIX
O CTPOEHHMM BEUIECTBA, MPUPOJEC XHUMHYECKOM CBA3M M CBONCTBAaX pa3jdUYHBIX KJIACCOB
XAMHUYECKHX 3JIEMEHTOB, COSIMHCHHMI, BEIIECTB U MAaTEPHAJIOB

OIIK-1.1 Hcnonb3yeT 3aKOHBI XMMUH NPU U3YYEHHH U AQHAIN3€ TEXHOJOTHMYECKHX
IIPOLIECCOB U IIPOLIECCOB B OKPYKAIOLIEM MUPE
OIIK-1.2 Pemaer TeXHOJIOrMYECKUE 3a/1a4U C MCIOIB30BAHUEM 3HAHUM O CTPOEHUU

BCIICCTB, NPUPOALC XHMHYECKOM CBS3M M CBOMCTBAxX PAa3JIMYHBIX KJIaCCOB
XUMHUYCCKUX 3JICMCHTOB, BEIICCTB M MAaTCPHUAJIOB

OIIK-1.3 IIpuMeHsieT 3HaHMS O 3aKOHOMEPHOCTSIX XHMHUYECKUX IIPOLECCOB IIpHU
PELICHUHU TEXHOJIOTMYECKHUX 33/]1a4




4. CTpyKTYypa, 00bEM U COAepPKAHNE IUCUMILTUHBI (MOAYJIs1)
OO6mas Tpy10€MKOCTb JUCIIUIUTMHBI COCTABIISET 2 3a4ETHBIX SAMHMI] 72 aKaJl. 4aCOB, B TOM YHCIIC:

— KOHTaKTHasi paboTa — 4,4 akaj. 4acoB:

— ayIuTopHas — 4 aKaJl. 4acoB;

— BHeaynutopHas — 0,4 akaJl. 4acoB;

— caMmocTosTeabHas paboTta — 63,7 akaj. 4acos;

— B (pOpMe MpaKTHUECKOM MoAroToBKU — 0 akas. 4yac;

— IOATOTOBKA K 3a4€Ty — 3,9 akaj. yac
®dopma aTTecTalUu - 3a4ET

AynutopHas g
KOHTaKTHas pabora E 3 dopma TeKyIero
=
Pasnen/ Tema g (B axam. gacax) E > Bun § KOHTPOJIS Kot
> 3 © | caMOCTOSITENbHON |  yCIeBaeMOCTH U
JACITATUTAHBL R S . | xommerenn
Q & padoThI MIPOMEKYTOYHOM
na6. | mpakt. | €8
Tex. Z'g aTTecTaluu
3aH. 3aH. | U &
1. Beenenue
1.1 XuMugeckast
MIPOMBILIIIEHHOCTD Camoctosensroe CobecenoBanne
p ’ 1 4 | uzydyenue yueOHOM ’ OIIK-1.1
XHUMHU-YECKast TEXHOJIOTHSL. TECTHPOBaHHE
JUTEPATyphI
OO1ue cBeneHU. 1
1.2 XuMHuecKue CamocrosTensHoe
.| CobecenoBanue,
nabopatopun.  XuUMHYECKas 4 | uzydyenue yueOHOM OIIK-1.1
TECTHPOBaHHE
mocyzaa ¥ 000pyaoBaHHe JUTEPaTyphI
HWroro no pazneny 1 8
2. OCHOBHbBIE €CTECTBEHHOHAYUYHBIC
3aKOHBI, Ha KOTOPBIX Oa3upyercs
XHMUYECKask TEXHO-I0TusA. PacueTsl
CamocrosTenpHoe
u3ydeHue yueOHon
Y Hay4HOU
JIUTEPATYPHI. CobecenoBanue
2.1 Pacuetsl Ha OCHOBe paryp A ’
SAKOHOB TA30BONO COCTOMHIS ITogroroska k TECTUPOBAHHE OIIK-1.1,
. 0,5 1 10 cobeceI0BaHHmIo, JloMarHsis OIlK-1.2,
COCTaBOB cMecet,
TECTUPOBAHUIO, KOHTPOJIbHAS OIIK-1.3
CTEXHOMETPHUYECKHE PACUYETHI
Brimonnenue pabo-ta
JTOMaIIHeH
KOHTPOJIbHOM
paboThI
1
CamocrosTensHoe
u3yueHue y4eOHOH
Y HAYy9HOH
2.2 ®usnueckue BEIUYMHBL, JIUTEPATYPBI. CobecenoBanue, OIK-1.1
MIPUMEHSIEMbIE B 6 IoaroroBka K Jomarnss OIK 1'2’
TEXHO-XUMUYECKHX pacyeTax. cobeceI0BaHMIo, KOHTPOJIbHAS OITK 1' 3’
IpaBuia BEI-YUCICHUS BeinosHeHne pabo-ta ’
JioMarHei
KOHTPOJIbHOU
paboTHI
Hroro no pazneny 0,5 1 16




3. OcHOBHBIE BHABI MPHPOJIHOTO

TOILJIMBA. CriocoOsl ero
nepepaboTKu.  XapaKTepUCTH-KU
TOILTUBA.
CamocrosTensHoe
u3ydeHue yueOHon
JIATEPaTypHL.
paryp CobecenoBanue,
3.1 Tsepabie roprouue IonroroBka
HCKOTIaeMbIe Kunxoe cobeceI0BaHHIO TeCTHpoBAHIe OIK-1.1,
’ 0,5 12 ’ Jomaninss OIIK-1.2,
TOILJIMBO. I'azoo6paznoe TECTHUPOBAHMUIO,
KOHTPOJIbHAS OIIK-1.3
TOIIJIMBO Brimonnenue
. pabo-ta
JIOMAIIHeH
KOHTPOJBHOH
! paboTb
CamocrosTensHoe
u3ydeHue yueOHon
JIATEPaTypHL.
CobecenoBanne
3.2 PacueTnl, CBsS3aHHBIE C ITogroroBka k o ’ OIIK-1.1,
Jomanrnss
pacxoioM CBIppSI M €TO 13,7 | cobecenoBanmro, OIIK-1.2,
KOHTPOJIbHAS
XapaKTepUCTUKAMH Beimonnenue a6o-Ta OIIK-1.3
JTOMaIIHeH p
KOHTPOJIBHOM
paboThI
Hroro no pazmeny 0,5 25,7
4. OcHOBHbIE XUMUYECKHE
TIPOU3BO/ICTBA. Obmas
XapaKTepUCTHKA
CamocrosTensHoe
u3yueHue y4eOHOH
Y HAY9HOHN
4.1 . [IpousBoacTBo i
JUTEPATYPHI. CobecenoBanue,
OCHOBHBIX MPOJYKTOB
HEODIAHIICCKONO ITogroroBka k TECTUPOBAHHE OIIK-1.1,
P i 1 14 co0eceI0BaHuUIO, JomamnHsist OIIK-1.2,
OpraHUYEeCcKOro CUHTE3a
TECTUPOBAHUIO, KOHTPOJbHAS OIIK-1.3
CTPOUTEIBHBIX u
Brimonnenue pabo-ta
OTHEYIOPHBIX MaTE€PUAJIOB. .
JIOMaITHeH
KOHTPOJIbHOM
paboThI
Hroro no pazneny 14
Uroro 3a cemectp 2 63,7 3auéT
Hroro no auciuriainae 63,7 3a4eT




5 O6pa3oBaresibHbIE TEXHOJIOTUH

[TpoexTrpoBaHue 0O0y4EHUs CTPOUTCS HA OCHOBE CIIEAYIOUINX IPUHLIUIIOB:

- OOGyueHre Ha OCHOBE UHTETPAIIMH C HAYKOW U MPOU3BOJICTBOM.

- IIpodeccuonanbHO-TBOpUYECKast HAPABIEHHOCTh OOyUEHHS.

- OpueHTHPOBAHHOCTh 00YUYEHHSI Ha JINYHOCTb.

- OpHUeHTHPOBAHHOCTh OOYYEHHs Ha Pa3BUTHE OINbITa CaMOOOPa30BATEIbHOU IEATEIBHOCTH
Oyayl1ero cnenuaiucra.

Jnis mocTHKEeHHs IUIAHHUPYEMBIX pe3ylbTaToB OOY4YEHHs, B JUCHUIUIMHE «XUMHYECKHE
PEAKTOPBI» UCHOJIB3YIOTCA pPa3IMUHbIe 00pa30BaTENbHbIE TEXHOIOIUHU:

1. TpanunmonHble 00pa3oBaTeIbHbIC TEXHOJOTHH: HHPOPMALIMOHHAS JICKIUSIH TPAKTUYECKHE
3aHATUS.

2.MnpopmManinoHHO-KOMMYHUKAITUOHHBIE oOpa3zoBaTenbHbIC TEXHOJIOTHH:
nexkuus-suzyanuzanus. [Ipaktudyeckoe 3aHatue B popMe Npe3eHTalnuy — IPEACTaBICHUE Pe3yIbTaToB €
MCTOJIb30BAHUEM CIICIIUAITN3UPOBAHHBIX TPOTPAMMHBIX CPE/I.

3. HdopmManmoHHO-pa3BUBAIOIME TEXHOJIOIUHU, HAIIPABICHHbIE HA ()OPMUPOBAHUE CUCTEMBbI
3HAaHUH, 3aloOMMHAaHHE M CBOOOJHOE oOnepupoBaHWe HUMH. [IpH CaMOCTOATENLHOM HW3Y4E€HUH
JUTEpaTypbl NPUMEHEHHE COBPEMEHHBIX HMH(OPMALMOHHBIX TEXHOJOTHH ISl CaMOCTOSITEIbHOIO
TIOTIOJTHEHHSI 3HAHHA, BKJIIOYAst UCTIOJIb30BaHUE TEXHUUECKUX M DJICKTPOHHBIX CPEJICTB MH(POPMALINH.

4. JledaTenbHOCTHbIE  IPAKTUKO-OPUEHTHUPOBAHHBIE TEXHOJIOTMHM, HAlpaBICHHbIE Ha
¢dbopmupoBaHHE CHCTEMBI NMPO(ECCHOHAIBHBIX MPAKTHYECKUX YMEHHHA TpU pa3dope KOHKPETHBIX
CUTYyallul, OCHOBAHHBIX Ha MPAKTHUYECKUX MPUMEpax, 00eCIeunBaIOUINX BO3MOXHOCTh Kaue€CTBEHHO
BBITIOJIHATH MPO(ECCHOHATBHYIO 1A TEILHOCTb.

5. PasBuBatomue npoOJIEMHO-OPUEHTUPOBAHHBIE  TEXHOJOIMM, HAIllpaBJIEeHHbIE  Ha
dbopMHupoBaHHE M Pa3BUTHE MPOOJIEMHOTO MBIIUICHUS, MBICIUTEIFHON aKTHBHOCTH, CHOCOOHOCTH
BUJIETh U (OPMYJINPOBATH IPOOIEMBI, BEBIOUPATh CIOCOOBI M CPEACTBA [T UX PEILICHHS.

6. VIHTepaKTUBHBIE TEXHOJIOTHH: KOJUIEKTUBHOE 00CYKIEHHE KaKOT0-JIN0O CIIOPHOTO BOIPOCa,
po0JIeMbl, BbIBIICHHE MHEHUI B rpymnmne. M3noxeHue npobsieM U UX COBMECTHOE PELICHHUE.

7. JINUHOCTHO-OPUEHTUPOBAHHbBIE TEXHOJIOIMH 00yUYEeHUsI, 00ECIIEUNBaIOLIUE B X0/1€ Y4€OHOTO
mporecca y4eT pasiMyHbIX CIIOCOOHOCTEH 00ydaeMblX, CO3/laHHME€ HEOOXOAMMBIX YCIOBHUH s
Pa3BUTHS UX WHIUBHUIYaJIbHBIX CIOCOOHOCTEH, pa3BUTHE aKTUBHOCTH JINYHOCTH B y4eOHOM IpoIecce.
JIMYHOCTHO-OPUEHTUPOBAHHbBIE TEXHOJIOTHH O0YUYEHUSs pPean3yIOTCs B pe3ybTaTe UHIAMBHYyaIbHOIO
OOIIEHUS MPETo1aBaTeNs U CTYICHTA.

6 YueOHO-MeTOAMYECKOE 0O0ecTedeHHe CAMOCTOSITeIbHOM padoThl 00y4aromuXxcst
[IpencraBneHo B npuioxeHu 1.

7 OnieHOYHbIE cpeacrea IJisi IpOBECACHUSA l'[pOMC)KyTO‘lHOifI aTTeCTallun
HpeI[CTaBJ'ICHBI B IIPUJIOKCHUN 2.

8 YueOHo-MeTOAMYeCKOE M MHPOPMALTMOHHOE O0ecnevyeHHe JUCIUIIMHBI (MO1YJIs1)
a) OcHoBHas JIMTEpaTYypa:



1. Xumus HedTH U raza : yue6. mocodue / B.Jl. Ps6oB. — 2-e u3n., ucnp. u non. — Mocksa : U]
«DOPYM» : UHDOPA-M, 2019. — 335 c. — (Bricmiee oOpazoBanme: bakamaBpuar). - Tekcr :
anekTpoHHbIH. - URL: https://new.znanium.com/catalog/product/940691

2. ITyukos, JI. A. YrnesnepreTuuecKkuii KOMILIEKC OyIyIIero : y4eOHO-METOUIECKOE IOCcCoOre
/ JI. A. Ilyukos, b. M. Bopo0OneB, 10. ®. BacioukoB. — Mocksa : ['opnast kaura, 2007. — 245 ¢. —
ISBN 5-7418-0476-6. — Tekct : 31eKTpoHHBIN // JlaHb : 3JIEKTPOHHO-OMONIMOTEYHAs CHUCTEMA. —
URL: https://e.lanbook.com/book/3222. — Pexwum noctyna: ajsi aBTOPU3. TIOJIb30BATEICH.



https://new.znanium.com/catalog/product/940691
https://e.lanbook.com/book/3222

0) lono/THUTE/ILHAS JIUTEDATVDA:
1. JleroBanbueB, A. O. Xumuueckas TEXHOJIOTMS: METALUTyprusi, KOpPpO3us METAUIOB U

CHOCOOBI 3alllUThl OT HEE, CHIPhEBOE M JHEPreThdeckoe obecreueHue XMMHUYECKUX MPOU3BOICTB,
XUMHYECKOe MarepuaiioBefeHue: yueoHoe mocobue / A. O. JleroBanwies, E. A. Pemernukosa ;
HOxup1li penepanpubiii yHUBepcuteT. — PoctoB-Ha-Jlony ; Tarampor : M3matenbctBo FOxHOTO
denepanproro yausepcuteta, 2019. - 102 ¢. - ISBN 978-5-9275-3174-5. - TeKCT : 3MEKTPOHHBIN. -
URL.: https://znanium.com/catalog/product/1088139 . — Pesxxum mocTyrmia: 1o moamnucKe.

2. Yrons Poccun: coctosinue u nepcrnekTussl : MoHorpadus / B.S. Adanacwes, FO.H. JIunnuk,
B.1O. JIlunauk. — Mocksa : UHOPA-M, 2018. — 271 ¢. — (Hayunas mbiciab). — www.dx.doi.org/
10.12737/2760. - Tekcer : anexrponnsii. - URL: https://new.znanium.com/catalog/product/917936

3. Cmupaos, A. H. [Ipon3BoicTBO XMMHUYECKUX MPOAYKTOB : yueOHOe mocobue. U. 1/ A. H.
Cwmupnos, C. A. Kpsuiosa, B. W. CeicoeB ; MI'TY. - Marautoropck : MI'TY, 2018. - 1 a51eKTpoH. OIT.

JTUCK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3663.pdf&show=dcatalogues/1/1526324/
3663.pdt&view=true . - MakpooOBeKT. - TeKCT : 3JeKTpOHHBIN. - CBEJCHUS AOCTYIHBI TAaKXKe Ha
CD-ROM.

4. TomnuBO, CMa304YHBIE MaTepUadbl M TEXHUYECKUE JKUIKOCTH : ydeO. mocobue / B.B.
Octpukos [u ap.] ; mox oomr. pexa. B. B. Ocrpukosa. - Mocksa ; Bonorna : Uadpa-Uuxenepus, 2019. -
244 C. - SBN 978-5-9729-0321-4. - Pexxum JOCTYyIIa:
https://new.znanium.com/catalog/product/1048739

5. TlonmumepHble KOHCTPYKIIMOHHBIE MaTepHalibl (CTPYKTYpa, CBOWCTBA, MPUMEHEHHE):
VY4eb-Hoe nocodue / b.b. boboBuu. - Mocksa : ®opym: HUL] MHDOPA-M, 2014. - 400 c.: 60x90 1/16. -
(Bricmiee obpaszoBanue: bakanaBpuar). (nepermnet) ISBN 978-5-91134-911-0 - Tekcrt : 37€KTPOHHBIN.
- URL: https://new.znanium.com/catalog/product/463083

6. Jlumauk, HKO. H. TexHomormyeckue OCHOBBI  JOOBIUM U mHepepaboTKu
TOIJIMBHO-3HEPreTHYeCKNX pecypcoB : yueOnuk / 10. H. Jlunnuk, B. 1O. Jlunnuk, B. b. BopoHmos ;
noxa obmr. pea. FO.H. Jlunnuka. — Mocksa : UTHOPA-M, 2020. — 457 c. — (Bricmee oOpa3oBaHue:
bakanaspuar). - ISBN  978-5-16-015474-9. - Tekcr : onekrpoHHbii. -  URL:
https://znanium.com/catalog/product/1035676 . — Pexxum gocTyIma: mo mofmucke.

[Tepuonnueckue n3gaHus:

1. XKypnan M3BecTust BhICIIMX y4eOHBIX 3aBel€HUN. XUMUSA U XUMHUYECKas TEXHOJOTHUS. . —
ISSN 0579-2991. — TekcT : HemoCcpeACTBEHHbIH.

2. Xypnan Kokc n xumus. — ISSN 0023-2815. — Tekcr : HenocpeACTBEHHBIIA.

3. Journal of chemical tecnology and metallurgy (kypHanm XMMHUYECKOW TEXHOJOTHMH U
metan-nyprun) . —ISSN 1314-7471. — Tekcr : HenocpeICTBEHHBIH.


https://znanium.com/catalog/product/1088139
https://new.znanium.com/catalog/product/917936
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/1048739
https://new.znanium.com/catalog/product/463083
https://znanium.com/catalog/product/1035676

B) MeToanyeckne yKazaHus:

1. Kpeiosa, C. A. Beenenue B HanpapiieHue "Xumuueckas TexHonorus" : npaktukyMm / C. A.
KpsuoBa, U. B. Ilonypko ; MI'TY. - Marautoropck : MI'TY, 2019. - 1 snekTpoH. omT. I[I/ICI(
(CD-ROM). - 3arn. c TUTYJL. JKpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=3880.pdf&show=dcatalogues/1/153005 1/3
880.pdf&view=true (- MakpooObekT. - TekcT : amekTpoHHBIH. - CBeOeHHS AOCTYIHBI TaKXKe Ha
CD-ROM.

2. KpsutoBa, C. A. O6mas xumuaeckast TexHosiorus : yaeoHoe nocodue / C. A. Kprsiiosa, P. H.
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Y4eOHble ayTUTOPUU TSl TIPOBEACHMSI 3aHATUIN JIEKIIMOHHOTO THITA
MynbsTUMeINIHBIE CPEICTBA XPAHEHHUS, IEpEAayuu U MPEeACTaBIeHUs UHPOPMAILIUH.

YueOHast ayIuTOpHs 171 IPOBEACHUS MPAKTUUECKUX 3aHATHH, 3aHATUI CEMUHApPCKOTO
THUIIA, TPYIIOBBIX U UHAWBUIYATbHBIX KOHCYJIbTAIMM, TEKYIIEr0 KOHTPOJS U MPOMEKYTOYHON
arrecrauuu /{ocka, yueOHbIE CTOJIBI, CTYJIbS

VYueOHast ayaiuTOpus AJis IPOBEICHUS MPAKTUYECKUX 3aHATUM:

Xumudeckasi 1aboparopus.

XuMHYecKasi 1Mocyaa, PeakTUBBI, BeChl JlabopatopHbie paBHoruieune BJIP-200, Becwr
anekTpoHHble nabopatopusie BK-300, HuskoremmeparypHast nabopaTopHas 3JIEKTPONEYb
SNOL10/10, snexktponeds conpoTuBieHUss kamepHas jgadbopatopuas CHOJI 10/10, marHUTHBIE
MeImajkH, 3. I ImuTkm.

VYuebHble ayAUTOpUHU I CaMOCTOATENBbHOM paboThl oOyuaromuxcs IlepconanbHble
KommbioTepsl ¢ nmakerom MS Office, Beixogom B MHTEpHET M € JAOCTYHOM B 3JIEKTPOHHYIO
MH(GOPMaLMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA

[Tomewmienuss Il  XpaHeHUs M NPODUIAKTUYECKOIO OOCIYXHBaHHUS y4eOHOIro
obopynoBanus Cremiaxu JUist XpaHeHUs: 000py10BaHUs

Mertonuyeckas auTepaTypa Juisl y4eOHbIX 3aHATUN

Xumuueckas 1nocyzaa

WHCTpyMEHTBl AJI1 PEMOHTAa M NPOPUIAKTUYECKOTO OOCIY)KHUBAaHUS Yy4e€OHOTrO
o0opynoBaHus



IIpuaoxenne 1

Y4eOHO-MeTOAMYECKOE 00ecTedyeHHe CAMOCTOSATeIbHOM PadoThl 00yYarOINXCSI

[Ipumepsbl pacyeTHBIX 3aJIaHUI:

Tazosvie 3axonbi
. . 0
IIpumep 1. Kakoit 00bem 3aHuMaeT kucinopoa Maccoit 8 r npu 28 "C u gaBieHuu 744 M pr. CT.
Pemenue. U3 ypaBuenus MenneneeBa-Kianeiipona BeipazuM 00beM KHUCIOPO1a

A ——

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

v _8:8314-(28+273)

=0,0063m° =6,300°.
32 .991919

OTBerT: 6,3 e,

IIpumep 2. Ilonaras, uro coaepxkanue (B 00beMHBIX MPOIEHTAX) a30Ta, KUCIOPO/Ia U aproHa B
BO3JIyX€ COOTBETCTBEHHO cocTaBisieT 78, 21 u 1, paccunraiite cpeaHIO MOJIIPHYIO Maccy BO3/yXa.

Pemenmue.

Myos0 = 0,78M(N5)+0,21-M, (0;)+0,01-M,(Ar)=

0,78:28+0,21-:32+0,01-40=21,84+6,72+0,40=28,96
WM IPUOIU3UTENBHO 29 T/MOJb.

IIpumep 3.T'azo0Bas cmech comepxut 12 1 NHis, 5 1 Nou 3 1 Hy, u3smepeHHBIX mpH H.Y.
PaccuuTath 00BEMHBIE JJ0JIM I'a30B B 3TOM CMECH U €€ CPEIHIOI MOJISIPHYIO Maccy.

Pemenue. OOt 00beM cMecu Ta30B paBeH V=12+5+3=20 n. OObeMHBIE JOJU Ta30B
OKa)KyTCsl paBHBIMU:

o(NH3)= 12:20=0,6; ¢(N5)=5:20=0,25; ¢(H)=3:20=0,15.

Cpennsis MoJiipHasi Macca pacCUMTHIBACTCS HA OCHOBE OOBEMHBIX JIOJIEH COCTABISIONMIUX ITY
CMCCBh I'a30B U UX MOJICKYJISIPHBIX MAcCC:

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

3apanue. OmnpenenuTe MOJEKYJSIPHYIO MacCy He(DTSIHOTO ra3a CIIeIYIOIIEro CoCTaBa:

KoMmmnoHeHTEI Ta30BOM cMecH KonneHnTtpanus KOMIOHEHTa, MonekynsapHas macca
MOJIBbHBIC JIOJTH KOMIIOHEHTA
Cl 0,950 16
C2 0,025 30
C3 0,012 44
C4 0,009 58
C5 0,004 72

Cmexuomempultecme pacdenivl




IIpumep 4. Anatuto-HedenuHoBas pyaa coaepxkut, macc.%: P,Os - 21,35 u ALO; -7,56.

Ompenenuty  comepxkanue B pyae amaruta  3Cas(POy), CaCl,-2CaF, u

Hedenmnaa

Na,0-K,0-Al,03-4Si0,, ecniu Beck P,Os5 cBsizan B popme amarura, a Al,Os - B popme HedennHa.

Pemenne. MonspHble MacChl BEMIECTB, I/MOIIb: Mp20s=142, Map03=102, May=1197, My;c4=498.

CocTraBuM MPOIOPIIHH:
1 moxp anarura - 3 Moib P»Os
HIIH 1197r-3-142r
X  -21,35 macc.%:; otkyna x=60,0%.

1 monb HedenuHa - 1 Mosb ALLO3
1503051 498r-102r
X  -7,56 macc.%; oTKyna x=36,9%.

Ortgert: amatura 60,0%, Hedennna 36,9%.

Pacuem mennomeol CeopaHusl

IIpumep 5. BorancanTs HU3IIYIO TEIOTY cropanus  cynbdanumesnna CoHj4O,N,S.

Pemenue: pacuer BeimoiaHuM o ¢popmyne .M. Menneneesa.

1) PaccurtaeM MpOLIEHTHBIA COCTaB KaXkI0ro SJIEMEHTA B BEIIECTBE.
MounsipHast macca cynbhamumesnna CoHj4OoNsS  M=278 r/momb.
[C]=(12-12/278)-100 =51,8 %

[H]= (1-14/278)-100 =5,0 %

[O]= (16:2/278)-100 =11,5%

[N]= (14:4/278)-100 =20,2 %

[S]= (32/278)-100 =11,5%

2) IloncraBuMm HaiinenHbie 3HaueHus B popmyny .M. Menneneena

0, =0339[C]+1025[H] +0,1085[S] —0,1085[0] =
=0,339-518+1,025-5+0,1085-11,5-0,1085 - 11,5 = 22,7 Mlloic/ k2.

Otsert: 22,7MJIx/Kr.

[TpumepHBIe TEMBI pedepaToB

KomMmimiekcHOe ucIonb3oBaHue CBhIPpbA B IPOMBIINIJICHHOCTH

Boznyx u Bosia Kak ChIpbe XUMHUYECKON MPOMBIIUIEHHOCTH

PaIII/IOHaJ'II)HOG HCIIOJIb3OBAHUEC DHCPIrU B XUMHUYCCKOM IIPOU3BOACTBE

3amachel MPUPOTHBIX YHEPTOHOCUTENEeH (MUPOBBIE U POCCUNCKUE)
BGSOTXOHHaﬂ TEXHOJIOTHUA KaK aKTyaJIbHas Hpo6neMa XUMHUYECKON TEXHOJIOTUH

[TepcrieKTHBBI Pa3BUTHUS POMBIIUIEHHOCTH IPUPOJIHBIX SHEPTOHOCUTENEH
CoBpeMEHHOE COCTOSIHHE YTOJIbHON MPOMBIIUICHHOCTH
[TporHo3s! pa3BUTUS XUMUYECKOU OTPACITH

[TpoucxoxaeHue u coctaB Topda

. O6pazoBanue, pa3Buthe U Tpanchopmanus TOpdsiHBIX 00710T. TUIIBI OTIOKEHUH

SIS0k WD =

—_ O

HepTH
12. Teopuu npoucxoxaeHust Hehtu
13. Baxkneiinme HeTenpoayKThl (MOTOPHBIE TOIUIMBA, CMa304HbIE Maclia U Jp.)
14. ABTOMOOMIIbHBIE OEH3UHBI U PEAKTHUBHBIE TOILJIMBA
15. Jln3enbHble U KOTENBHBIE TOIUIMBA
16. Teoprn MpOUCXOKACHUS IPUPOJTHOTO raza
17. CoctaB pacteHuii-yrieobpa3oBareneil. Pasnoxxenue pacreHuil B mpupoje

. Paznuaneie reopun npoucxoxacHus Hegtu. Padorsr .. MenneneeBa o TEXHOIOTUN TIEPepabOTKU



18.
19.
20.
. Yriepoanasie COpOSHTHI M X CBOWCTBA
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24.
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217.
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30.
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1.
. YTOIIb: IPOUCXOXKICHUE, BUABI YITIEH, COCTaB.
13.
14.
15.
16.
17.
18.

19.
20.
21.
22.

AnnoTpornHsle MOAU(PHUKALIAN YrIepoaa
Oco0060 yncThIie TPaQUTHI 151 CHHTE3a aJIMa30B.
VYraeponHsie MaTepuaisl (caxa, TpagUTOBOE BOIOKHO. DJIEKTPObI, JCKTPOYTOJIbHBIC U3CIIHS)

VYriepoaHble BOJIOKHA U KOMITIO3ULIMOHHBIE MAaTEPHUAIIBI HA X OCHOBE
IIpoayKTBI OCHOBHOTO OPraHUYECKOTO CHUHTE3A
Cunre3 ®@umiepa-Tpomnia 1 €ero NpoyKThl
[IpuMeHeHne KaTaau3aTopoB B IPOMBIIUIEHHOCTH
ChIpbe U IPOAYKTHI CUJIMKATHOM IMPOMBIIIIIEHHOCTH
BricokoMoneKysipHble COEAMHEHUS U CLIOCOOBI UX MOTYYEeHUs
CuHTeTHYECKHE MOIOIINE CPEICTBA
MuHepalibHbIE COJIM B CEJILCKOM X03s1HicTBe. MuHepalibHble Y00pEHUs U UX KiaccuuKanus.
IIpousBonacTBO KanuiiHbIX cojeil. OCHOBHBIE NPOLECCHl IOJIYYEHHUs XJOPUCTOrO Kalus W3
CHJIBBHHTA.
Metoab! yny4iieHus: CBOMCTB yI00peHHil: rpaHy/IMpOBaHNE, KOHIIEHTPUPOBAaHHE, KAICYJIMPOBaHHUE
U Jp.
IIpon3BOACTBO XJIOpA U LIEIOYH.
[IpousBoactBo cynepdocdara
CuHTe3bl Ha OCHOBE OKUCH Yyriiepoa. [[pomMbllIeHHbIE HCTOUHUKH OKUCH YIJIEPOJa.
ChIpbe 1 IPOAYKTHI METAJUTYPrU4€CKON TPOMBIIITIEHHOCTH
OcHOBHbIE HaNPaBJIEHUs Pa3BUTHSI COBPEMEHHOI'O KOKCOXUMUYECKOTO IPOU3BOJICTBA
Pounb KoKca B MeTairypruu
OcHoBHBbIE 337]a4U TEXHOJIOTUH HEPTEXUMUUYECKOTO CUHTE3a
DKOJIOTHSL KOKCO- U HePTEXUMHUECKOTO IIPOM3BOJICTBA
DKoorn4YecKre mpoodIeMbl MPOMBIIIUIEHHBIX 00BEKTOB I'. MarHUTOropcka
MeTtoapl nccne1oBaHUs COCTaBa KOKCOXUMHUYECKUX MPOTYKTOB

BOHpOCH K 3a4CTy

XuMmudeckass MPOMBIIIIEHHOCTh. [logoTpacnu XuMHUYECKOH MNPOMBINUIEHHOCTH. (OCHOBHBIE
TEHJICHIIMU Pa3BUTH COBPEMEHHON XMMUYECKON MPOMBIIIUICHHOCTH.
Xumudeckass texHonorus. Omnpenenenue. OCHOBHbBIE 3aJaud. 3aKOHBI (DU3MKKM M XHUMHUHU, Ha
KOTOPBIX 0a3upyeTcss XUMHUYECKast TEXHOJIOTHSI.
Knaccudukanus nporeccoB XuMuieckoi Texnonoruu. [pumepsi.
CrIpbeBas 0aza XUMHUUECKOU MpombilieHHOCTH. Kitaccudukaims ChIpheBhIX PeCYPCOB.
DHeprerudeckas 0a3a XUMHUYECKON MPOMBINUIEHHOCTH. Kiaccudukaius sHepropecypcos.
Tomnuso. Onpeaenenne. Buabl npupogHOTo U KCKYCCTBEHHOTO TOTUTMBA. [IpuMepsl.
DneMeHTapHbIi cocTaB TOIUIMB. Ero Xxapakrepucruka.
TemoTBOpHast CIOCOOHOCTH TOIUIMBA. BhIcIias v HU3IIAS TETUIOTa CTOPAHMS.
Pacyer TermnoTBOpHOI cIOCOOHOCTH TOTTMBA ( TBEPAOTO, )KUIKOTO, Ta3000pa3HOT0).

. TBepnoe TormnmBo. OCHOBHBIE CITOCOOBI ero mepepaboTku: MexaHnuueckass o00paboTKa,

OkcrparupoBanue, Tepmudeckas o0pabdotka, ['azudukanus, ['maporennzanus
Hpeecuna. Coctas u cBoiicTBa. Crioco0b! nepepadoTku. [lonydaemble NpOAYKTHI.

XapaKkTepUCTUKU TBEPIOTO TOILUIMBA: BIaKHOCTb, 30JIbHOCTh, BHIXOJ] JIETYUUX

Crioco0bI epepaOOTKH yIiisl: KOKCOBaHHME, IPOIYKTHI KOKCOBAHUS, UX XapaKTEPUCTHKA.

CriocoOsI epepaboTKH yIas: Ta3upUKaLuUs: CYITHOCTb, TPOAYKThI

CriocoOb1 epepaOOTKH yIiIsl: THAPOTeHU3ALUS: CYIIIHOCTb, TPOIYKThI

OcHoBHbIe HanpaBieHus nepepadoTku Hegtu. HedrenpoaykTel U UX MpUMEHEHHE
Knaccupukanuss ra3zoo0pa3HOro TOMIMBA: IMPHUPOJHOE, OTXOAbl JPYTrHX  MPOHU3BOJCTB,
cunternyeckoe. [Ipumepsl. [Ipumenenue.

Paznenenue rasza Ha MHIMBUAYaJIbHBIE KOMIIOHEHTHI WIIM TPYIITBI KOMIIOHEHTOB

Ocnosno#t oprannyeckuii cuate3 (OOC). Ocobennoctu Texnosnoruu OOC

IIpon3BoacTBO IEMEHTA

Orueynopuele Marepuanbl. [Ipumenenune u xapakrtepuctuka. OCOOEHHOCTH MPOU3BOJICTBA
OTHEYTOPHBIX MaTepHajIOB



IIpuaoxenne 2

OueHovHbIe CpeaCTBA /1JIsl MPOBeAeHHUsI IPOMEKYTOUHOI aTTeCTAlNU

a) HHaHpreMLIe pe3yJabTaThbl oﬁyqe}mﬂ H OICHOYHLIC CPEACTBA VIS IIPOBCACHUN HpOMe)KyTOqHOﬁ aTreCranmmum.

Kon
HHIUKAaTOpa

Nuaukatop JOCTHXKEHUS] KOMIIETCHIUN

OneHouHbIE CpPEICTBA

OIIK-1: CnocoGeH u3y4arb, aHATU3HMPOBATh, HCIIO0JIb30BATHh MEXAHN3Mbl XHMUYECKHX PeaKUMil, MPOMCXOAAIIMX B TEXHOJIOTHYECKHUX MpoLeccax u
OKpY’KalollleM MHpPe, 0CHOBbIBASICh HA 3HAHUSX 0 CTPOEHMHU BelleCTBA, IPUPOAe XMMUYECKON CBSI3U M CBOMCTBAX PAa3JIMYHBIX KJIACCOB XUMHYECKUX
3JIEMEHTOB, COeJUHECHHUI, BelIeCTB 1 MaTEPHAJIOB

OIIK-1.1

I/ICHOHBSyCT 3aKOHbI XUMUU ITPU
HN3YUCHUHU U aHAJIN3C TCXHOJIOTHYCCKUX
MponecCoOB U MpoOHECCOB B OKPYKAOIICM MUPE

N3 ypaBuenuss MennaeneeBa-Knaneiipona BeIpa3uTh 00bEM raza M ONPENETUTh B KaKHUX
CIMHHIAX HYKHO IIOCTABUTH B (POPMYITY BETHIMHbI, YTOOBI 00BEM ra3a MOTYdHICS B M .

PaccuunTaiiTe MOJISIpHYIO 1 MacCOBYIO JTOJIO Mapraniia B okcuae mapranma (VII).

B nexe pazmepamu 90x20x6 M H3-3a pasrepmeTuzanun obopyaoBanus ucrnapuiaock 10 kr
ammuaka. Temneparypa Bo3ayxa B mexe 20 °C, maBnenne P= 750 Mm pT.cT. Paccuurars
00BEMHYI0O KOHIIEHTpPAI[MI0 aMMHaKa B BO3JyX€ M OIPEAEIUTh B3pPHIBOONACHOW JIU
MIOJIy4nJIach €ro CMECh C BO3JYXOM, €CJIM CYMTaTh, YTO Iapbl aMMHaKa PaBHOMEPHO
pacnpeneNnuiInuch Mo BceMy cBOOOAHOMY o0beMy momenieHus? 3HaueHue koddduimenra,
YUUTBHIBAIOIIETO, YTO YaCTh 00BbEMa MOMEIIEHHs 3aHATa 000PYA0BaHHEM, ITPUHATH PABHBIM
0,8. KoHIleHTpalimoHHbIe Mpe/eabl BOCINIAMEHEHHSI aMMHaKa COCTaBIIIOT, 00.%: HUKHUI
-15,0, BepxHuii — 28.

PaccuuTarh Teopernyeckuii 00beM BO3ayXa HEOOXOAMMBIM JUIs MOJHOTO cropanus 1 Kr
muatuioBoro a¢upa C,HsOC,Hs nmpu Temneparype 10 °C u naenenun 1,2 ar.




Kon

HUHIMKATOpa WNHaukaTop JOCTHXKEHNS KOMIIETEHIIMU OneHouHbIe CpeACTBA
OIIK-1.2 Pemaer TEXHOJOTMHECKUE 3alladH C lasoBas cmech comepkut 12 1 NHs, 51 Ny u 31 Hp, usmepennsix npu H.y. Paccuurars
HCIOJIP30BAHNCM SHAHNH O CTPOCHIH 00BEMHBIE JIOJIU I'a30B B 9TOU CMECH H €€ CPEIHIOI MOJISIPHYIO Maccy.
BEILIECTB, IPUPOJIE XUMUUECKON CBS3U U
CBOMCTBaxX PasiMYHbIX KIACCOB XMMHUUECKHX Jlath KpaTKyl0 XapaKTepUCTHKY 3JIE€MEHTHOIO COCTaBa TOILIMBA W €ro BIMSIHHUA Ha
AJIEMEHTOB, BEIIECTB U MAaTEPUATIOB HCHHOCTE TOILIHBA
Yro o3HagaeT BeIpakeHUE «PeareHTbl B3ATbl B CTEXMOMETPHUUECKOM COOTHOIICHUN»?
[IpuBenure npumepsl.
C xakoil Lenplo MpU MPOBEIEHUM XUMHMUYECKUX MPOLIECCOB B MPOMBIIIJICHHBIX YCIOBUSIX
OJIUH U3 peareHToB OepyT B N30BITKE IO OTHOLICHUIO K CTEXUOMETPUHU peakuu?
OIIK-1.3 [IpuMeHseT 3HaHUA O 3aKOHOMEPHOCTSAX Ilepeuncanre OCHOBHBIE MPOOJIEMBbI XUMUYECKOH MPOMBIIUIEHHOCTH U BO3MOXKHBIE ITyTH

XUMHYCCKUX ITPOLECCCOB ITPU PCHICHUN
TCXHOJIOTHYCCKHUX 3ada4

UX pELIeHHUS.
Keneso Maccoit 5,6 K COKIIH B 5,6 M° xi10pa (H.y.). Onpeenure Maccy oGpa3oBaBIIErocs

xnopuna xkene3a (III) m ocraBmiMXcst peareHTOB, €ClIM CTEMEHb MPEBpAICHHs Kele3a
cocraBmia 98%. (FeCl; -15,92 kr, Fe - 0,112 kr, Cl, - 3,76 kr).

Kak uzmensiercs cogepxanue yriaepoja, KUCJI0poia U a30Ta B Py
opesecuna — mopg — 6ypwviii  y20lb —> KAMEHHbIU Y20b —> AHMPAYUM.
a) yriaepoja yBeIMUMBaeTcs, KUCIOPOoJa YMEHbIIAeTcs, a30Ta MOUYTH HE U3MEHSETCS
0) yriepoaa yMEHbIIAeTCs, KHCIOPOa U a30Ta YBEIMYUBACTCS
B) yIJiepoJia M KUCJIOPOJa YBEIUUNBAETCS, a30Ta MOYTH HE U3MEHSETCS
T) yII€po/a U KACIOPOJa YMEHbIIAETCS, a30Ta MOYTH HE U3MEHSAETCS
1) yTaepojaa, KUCIopo/ia U a30Ta yBEINYUBACTCS




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

IIpomexxyTouHass arrecranus IO IUCLUILIMHE «BBeaeHuEe B HaNpaBICHHE» BKIIOYAET
TEOPETUYECKHE BONPOCHI, NO3BOJISIOIINE OLEHUTh YPOBEHb YCBOCHUS 00yUarOIIMMUCS 3HAHUH, U
NPAaKTUYECKHE 3a/aHusl, BBIABISIONIME CTENEHb C(POPMUPOBAHHOCTH YMEHUI W BIaJCHUH,
POBOJUTCS B (hopMe 3aueTa.

3ayer MO AAHHOW AMCLUUIUIMHE NPOBOAMTCS B BHJE TECTa WIM B YCTHOH (opme 1o
BOIIPOCAM W3 CIIMCKA, OBEACHHOTO [JO CBEICHHUS CTYIEHTOB, BOIPOC MOXKET COLEpPKaTh
HEeOO0JIbIIOE MPAKTUYECKOE 3a/IaHUE.

[TokazaTenu u KpUTEpUHU OLICHUBAHUS 3a4€Ta:

— OIEGHKY «3a4YTeHO0» CTYACHT IIOJy4aeT, €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
BOCITPOM3BEICHUS M 00BICHEHUsI MH(GOPMAITH, HE MOXKET IMOKa3aTh HMHTEIJIEKTYaIbHbIC HABBIKU
peuIeHus MPOCThIX 3aja4, JaTh OLICHKY MPEI0)KEHHON CUTYyaIliH.



