MUHHCTEPCTBO HAYKY ¥ BHICIIIETO OBPA3OBAHHSI
POCCUNCKOW ®EJIEPALINN

DeepalibHOE TOCYJApPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE yUPEKIECHUE
BBICIIIEr0 00pazoBaHus
«MarauToropcKuit rocy1apCTBeHHbIN TeXHH4YecKuit ynuBepcuteT uM. I'.11. Hocosay

Vb2 VTBEPXIAIO
WS = E2) Jlupexrop UMMM
Werwt Lsep—=—" ( A.C.CasunoB

-

03.03.2021 r.

PABOYASI ITPOI'PAMMA JJUCIUIIVIMHBI (MO LY JISA)

BBEJIEHUE B HAIIPABJIEHHUE

HarmpagiieHue NOArOTOBKH (CIEIHATBHOCTD)
18.03.01 Xumuyeckasi TEXHOJIOTHUS

HarnpasiieHHOCTB (TIpO(HIIBE/ClIeHaIH3aIKs ) IIPOrPaMMBI
Xumudeckasi TEXHOJIOTHSI BHICOKOTEMIIEPATYPHBIX HEMETAJUTMYECKUX MaTEpPUaIOB

VYpoBeHb BbIcIIEro 06pazoBanus - 6akanaBpuaT

®Dopma 00ydeHus
OYHast

Uncturyt/ pakynsrer  VIHCTHTYT METaLTypriH, MalIHHOCTPOGHHMS H MaTepHanooOpaboTKu

Kadenpa MeTaJutypriay i XMMUYECKHX TEXHOJIOTUH
Kype 1
Cemectp 1

MaruauToropck

2021 rox



PaGouas nporpamma coctasieHa Ha ocHoe @PI'OC BO - Gakanaspuar 1o HarpaBIeHHIO
noaroroeku 18.03.01 Xumuueckas Texsosnorus (nmpuka3 Muno6paayku Poccrn ot 07.08.2020 r.
Ne 922)

PaGouas nporpamMma paccMOTpeHa M 0no0peHa Ha 3ace/laHuy Kadenpsl Metanypruu 1
XUMHYECKHX TEXHOJIOTHH
10.02.2021, mporoxon Ne 5

3aB. kadenpoit A.C. Xap4eHko

PaGouyas nporpamma ogo6pena Meroaudeckoi komuceneit UMMuM

03.03.2021 r. mpotokon Ne 4 g T L s
IIpencepa s -~ A.C.CaBuHOB

PaGouas mporpamMma cocTaBjieHa: 7

noueHT kadeapsl MuXT, kan1. XuM. HayK %"“/ C.A. KpsinoBa

Penensenr: /%
JIOLeHT Kadeppl XUMHUH, KaH/1. TEXH. HayK < [ JLT. Konsna




MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
POCCHUHNCKOU OEJEPAIINN

T ®enepalibHOE TOCYAAPCTBEHHOE 0I0/PKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
«MarsuToropckui rocy1apCTBEHHbIA TeXHUUEeCKU yHuBepcuteT um. I'.11. HocoBa»

VYTBEPXJIALIO
Hupexrop UMMuM
A.C. CaBuHOB

03.03.2021 r.

PABOYASA NTPOTPAMMA JUCHUIIJIMHBI (MO YJIS)

BBE/IEHUE B HAIIPAB/IEHUE

Hanpasnenue noaroToBku (CrenuagbHOCTD)
18.03.01 XumMuyeckast TEXHOJIOTUS

HamnpasnenHnocTs (nmpoduias/criennanu3ams ) IporpaMMbl
XuMUYecKasi TEXHOJIOTHS BRICOKOTEMIIEPATYPHBIX HEMETAUIMYECKUX MAaTEPHUAJIOB

VYpoBeHs BrIcIIEro o0pa3oBaHus - 0aKajiaBpuat

®opma oOyueHus
OuHas

Uuctutyt/ pakynprer MHCTUTYT METaUTypruu, MalllMHOCTPOEHUS U MaTepuanoo0paboTKu

Kadenpa Meramtypruu 1 XMUMHYECKUX TEXHOJIOTUI
Kypc 1
Cemectp 1

Maruauroropck

2021 ronx



Pabouas mporpamma cocraiena Ha ocHoBe @I'OC BO - GakanaBpuat 1o HarpaBiIeHHIO
noarotoBku 18.03.01 Xumudeckas Texnomnorus (mpukaz Munoopuayku Poccun ot 07.08.2020 .
Ne 922)

Pabouas mporpamma paccMoTpeHa u o100peHa Ha 3acenanuu Kadeapsl Merautypruu u
XUMHYECKHX TEXHOJIOTHIA
10.02.2021, nmpotokomn Ne 5
3aB. kadenpoit A.C. XapueHko

PaGouas nporpamma ogoOpena metoauueckoi komuccueir UMMuM
03.03.2021 r. mpotokoma Ne 4
[Ipeacenarens A.C. CaBuHOB

PaGouas mporpamma cocraBieHa:
noteHT kapeapst MuXT, kana. XuM. HayK C.A. KpsuioBa

Penensenrt:
JIOLIEHT Kadeapbl XUMHUH, KaHJ. TEXH. HAYK JLT'. Kossima




JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzanuu B 2022 - 2023
yueOHOM rofy Ha 3aceanuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2023 - 2024
yueOHOM rofy Ha 3aceanuu Kadeapsl MeTammyprud 1 XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadempoii A.C. iapquKo

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl MeTauryprud U XUMHUECKUX TEXHOJOTHI

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peamszanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqaHud kaeapsl MeTauryprud i XUMHUYECKHX TEXHOIOT Ui

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

(hopMHUpOBaHWE HAuYaJIbHBIX 3HAHWA 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

JucuumuHa BBeneHune B HalpaBlieHUE BXOTUT B 00sI3aTENbYIO YacTh y4eOHOTO IIaHa
00pa3oBaTesbHOI MPOrPaMMBI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BJAJICHUSA),
c(hOpMUPOBAHHBIE B Pe3yJIbTaTe U3yUCHUS TUCIUILINH/ MPAKTUK:

* Xumus. Kypc cpenneil mKkoJibl;

» ®usuka. Kypc cpeqneit mkoisi,

* Marematuka. Kypc cpeaneii mkossbl.

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIC TTPH M3yYECHUU TAHHOW IUCIUTLIMHBI OyIyT
HEOOXOUMBI 7151 U3YUCHUS] JUCIUILITNH/TIPAKTHK:

AHanmuTH4YeCcKas XUMUS U (PU3UKO-XUMHYECCKUE METOIbI aHATH3a

OO1as XuMHuYecKas TEXHOJIOTUs

dusnueckas XUMH

Konnonanas xumus

Opranunueckasi XUMUs

[Iporieccrl 1 anmapaTbl XUMUYECKON TEXHOJIOTHHI

XuMudeckasi TEXHOJIOTHS BHICOKOTEMIIEPATYPHBIX HEMETAUINYECKUX MAaTEPHUajIoB

XHAMHYECKUE PEAKTOPBI

Orueynopsl y moTpeouTens

3 Komnerenuun ody4aromierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS1) ¥ IJIAHUPYeEMble Pe3yJIbTAThl 00yUeHu st

B pesynbTare ocBOeHUs AMCHUIUIMHBI (Monyins) «BBeneHue B HampaBliEHUE»
oOyyaroImuiics oKeH 001a1aTh CIEAYOMIUMU KOMIETEHIIUSIMHU:

KO,[[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIXKXCHHA KOMIICTCHIIMH

OIIK-1 CriocobeH u3y4yaTh, aHaTU3UPOBATh, UCIOIB30BATh MEXAHU3Mbl XMMHUECKHUX PEaKIHil,
MIPOUCXOSIINX B TEXHOJOTHYECKUX TPOIECCaX U OKPYKAIOIIEM MUPE, OCHOBBIBASICH HA 3HAHMSIX
O CTPOCHHMHM BELIECTBA, MPUPOJEC XMMHYECKON CBSI3M M CBOMCTBAX pa3JIMYHBIX KJIacCOB
XHMUYECKHX 3JIEMEHTOB, COCIMHEHMI, BEIIECTB M MATEPHAIOB

OIIK-1.1 Hcnonb3yeT 3aKOHBI XMUMHUHM TPU M3YYEHUU U aHAJIM3€ TEXHOJIOTMYECKHX
IIPOLIECCOB U MPOLIECCOB B OKPYKAIOIIIEM MHpE
OIIK-1.2 Perraer TexHOJIOrMYECKUE 3a/1a4M C UCHOJIB30BAHUEM 3HAHUHM O CTPOCHUU

BCIICCTB, MPUPOIC XUMHYECKOM CBS3M M CBOMCTBAx PAa3IMYHBIX KJIaCCOB
XUMHUYCCKUX 3JICMCHTOB, BEIICCTB M1 MAaTCPHAJIOB

OIIK-1.3 [Ipumensier 3HaHUSA O 3aKOHOMEPHOCTAX XUMHUYECKHMX IPOLECCOB IpHU
pEIIeHNH TEXHOJOTHYECKHX 3a1a4




4. CTpyKTypa, 00b€EM U colepkaHNe TUCHUILINHBI (MOLYJI5)
OO06mas TPyJA0EMKOCTh JUCIUIUIMHBI COCTaBIIACT 2 3a4€THBIX CIWHHMI] /2 aKaJl. 4acoB, B TOM

qHCIe:

— KOHTaKTHas paboTta — 37 akaJl. 4acoB:

— aynutopHas — 36 akaJ. 4acoB;

— BHeayauTopHas — 1 aka. yacoB

— caMOoCTOsITeNNbHAs paboTa — 35 akaj. 4acos;

dDopMa aTrrecTaluu - 3a4cT

AynutopHast s
o | KoHTaKTHas pabora E 3 ®dopma TeKyILero
=
= B aKaJl. 4acax 5} Bug KOHTPOJIS
Pasnen/ Tema 3 (B axaj. uacax) = . p Kon
S 3 ©| caMOCTOSTENbHOH | yCIIeBaeMOCTH U
JIUCIUILIAHEI 3 g . | kommereHmIH
@) g £ paboThI TIPOMEKYTOUHOM
nma0. | mpakt. | &
Jlek. = aTTecTaluu
3aH. 3aH. | &
1. Beenenue
1.1 Xumuueckas IToaroroBka k
MIPOMBIIIIIEHHOCTD II aIiLTI/I‘IeCKOM OIIK-1.1,
p ’ 1 1 P y CobecemoBanue OIIK-1.2,
XUMHU-YECKas TEXHOJOTHUS. 3aHATHUIO,
OIIK-1.3
OO01ue CBeIeHU. 1 cobeceI0BaHuI0
ITogroroBka k
1.2 XuMuueckue . aIiLTI/I‘ISCKOM OIIK-1.1,
nmaboparopun. XuMUIecKast 1 1 P y CobecenoBanue OIIK-1.2,
3aHATHUIO,
nocyza 1 000pyoBaHUe OIIK-1.3
cobeceI0BaHUIO
HWroro no pazaeny 2 2
2. OCHOBHEIE
€CTECTBCHHOHAYYHbIE  3aKOHBI,
Ha KOTOPBIX Oazupyertcs
XUMMYECKAS TEXHO-JIOTHSI.
PacueTsl
CaMocTosTeNbHOS
n3ydeHne yaeOHoi
2.1 Pacuersl Ha OCHOBE v ¥ N
U Hay4yHOH
3aKOHOB ra3oBOro BricTynnenue Ha
COCTOSIHUS COCTaBOB MUTCPATYPEL. ceMu-Hape OIK-1.1,
. 2 8/31 7 IToaroroska k Pe, OIIK-1.2,
cMecei, BBITTOJTHEHHE
MPaKTUYECKOMY .| OIIK-1.3
CTEXHOMETPHUECKHE pacyeTHBIX 3aaHHi
3aHATHIO,
pacueTsl
CeMHHapy
(KOJUIOKBHY-MY)
1
CaMoCTOSTENbHOE
M3y4YeHHe yaeOHOH
2.2 dusnueckue W Hay49HOI
BricTynienue Ha
BCJIMYMHBI, TPUMECHIEMbIC JIUTEPATYPHI. ceMI-HADe
B TEXHO-XUMHUYECKHX 2 2/11 4 ITogroroBka k Pe, OIlK-1.2
BBITTOJTHEHHE
pacyerax. IIpaBua MPAKTHYECKOMY .
pacyeTHBIX 3aaHui
BBI-YUCJICHUS 3aHATHIO,
CeMHHapy
(KOMIOKBHY-MY)
Uroro no pazaeny 4 10/41 | 11




3. OcHOBHBIC BHABI IIPUPOJHOTO
TOILIMBA. CriocoOsl ero
nepepadoTKu. XapaKTepUCTH-KU
TOILIMBA.

CaMocTosATeIbHOE
H3yueHHe yueOHon
Y Hay4HOU
JUTEPATYPHI.
3.1 Tsepaple roprouue ITogroroBka k
pA P A BBICTYIIJICHUE Ha OIIK-1.1,
HCKOITaeMBIE. Kunkoe MIPAKTHYECKOMY
8 5 ceMuHape, J0KJIaka OIIK-1.2,
TOILIUBO. I"azoo6paznoe 3aHATHIO, N
110 3a/JaHHOM TeMe OIIK-1.3
TOIIJIUBO CEeMHHapYy.
IToxgroroska
pedepara (npe3eH
-Taluu) ¢
1 JIOKJIaJIOM
CaMOCTOSTENbHOE
u3ydeHue yueOHoi
¥ HAyIHOH
JIUTEPATYPHL.
3.2 PacuyeTsl, CBSI3aHHEIC C patyp BrimonHeHHBIE OIIK-1.1,
IToaroroBka k
TOILUIMBOM u ero 6/21 8 pacueTHbIe OIIK-1.2,
NPaKTUYECKOMY
XapaKTepUCTUKAMHU 3a/1aHusl. OIlK-1.3
3aHATHIO,
Brinonnenue
pacueTHhIX
3aIaHNI
Hroro no pazaeny 8 621 | 13
4, OCHOBHBIE  XHMHYECKHE
MIPOM3BOJICTBA. O6mas
XapaKTePUCTHKA
CamocrosaTensHoe
u3y4yeHue yueOHoi
M HayYHOM
4.1 . IIpousBoactso i
JUTEPATYPBHI.
OCHOBHBIX MIPOAYKTOB
IlogroroBka k
HEOPraHW4eCcKoro, BricTynnenue Ha OIIK-1.1,
MPaKTUYECKOMY
OpraHUYEeCKOro  CcHuHTe3a,| 1 4 2/120 1 9 CeMHU-Hape, JOKIa OIIK-1.2,
3aHATHIO, L
OTHEYIOPHBIX " 0 33JJaHHOU Te-Me OIlK-1.3
CEeMHHapYy.
CTPOMTENLHBIX
ITonroroBka
MaTepHasoB.
pedepara (npe3eH
-Talum) ¢
JIOKJIAZIOM
HWroro no pazgeny 4 2121 9
Hroro 3a cemectp 18 18/7,21| 35 3a4éT
18/7,2
Uroro no aucnuminuze 18 ' 35 3a4eT

u




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[TpoekTHpoBaHKre 0OYYEHUS CTPOUTCS HA OCHOBE CIICTYIOIINX IPUHIIAIIOB:

- OOyueHne Ha OCHOBE MHTETPALIUY C HAYKOW U IIPOU3BOACTBOM.

- [IpodeccnonanbHO-TBOpUYECKas HAPABICHHOCTh OO yUCHHS.

- OpueHTHPOBaHHOCTH 00yUEHHS HA TUYHOCTD.

- OpueHTHpPOBaHHOCTh OOydYEHHUS] Ha pa3BUTHE OIbITa CaMOOOPa30BATEIBHOM
NeSITEILHOCTH OYIyILIETro CICIHAIIHICTA.

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

1. TpaguuuoHHble O00pa3oBaTENbHBIC TEXHOJOTUU: WH(GOPMAIMOHHAS  JICKIIHS,
NPAaKTUYECKHE 3aHITHS.

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
CaMOCTOSITEIILHOTO MIONIOJTHCHUS 3HAHUH, BKITFOYAasl HCIIOJIb30BAaHUE TEXHUYCCKHUX U 3JICKTPOHHBIX
cpencTB uHpopMaImH.

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

5. Pa3BuBaromue mnpoOJEMHO-OPHEHTUPOBAHHBIC TEXHOJOIHH, HAIPaBICHHBIC Ha
dopmupoBaHHEe W pa3BUTHUE TNPOOJIEMHOTO MBIIUICHUS, MBICIUTEIFHOW AKTUBHOCTH,
CIOCOOHOCTH BH-JI€Th M (OPMYIIMPOBATH MPOOJIEMBI, BHIOMpPATh CHOCOOBI M CPEICTBA IS HX
peteHws.

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

7. JIMYHOCTHO-OPHEHTUPOBAHHbIE TEXHOJIOIMH OOydeHHs, OOecledyMBaloOIUe B XOJe
y4eOHOro TIpollecca Y4eT paszIMYHBbIX CIOCOOHOCTEH OO0ydaeMbIX, CO3/IaHHE HEO0OXOIMMBIX
YCIOBUH JUISl pa3BUTHUS UX MHIUBHYaJIbHBIX CIIOCOOHOCTEHN, pa3BUTHE aKTUBHOCTH JIMYHOCTH B
yueOHOM Tmporiecce. JIMYHOCTHO-OPUEHTHPOBAHHBIE TEXHOJOTHH OOYYSHHsS 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,
oOmarecs. [yt 3Toro Ha 3aHATHIX OPraHU3YIOTCA TpyMIoBas padoTta, paboTa ¢ JOKYMEHTaMHu U
Pa3IMYHBIMH HCTOYHUKAMH HHPOPMAIINH.

Peanu3zanus Takoro moxo/1a OCyIECTBIISETCS CIEAYIOUIMM 00pa3oMm:

1. Pacnpenenenue tem pedeparoB (TeM JOKIAIOB) C YYETOM IOKEITaHWM CTYJIEHTOB,
TEMAaTUKH X HAyYHBIX HHTEPECOB U T.II.

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

3. OOcyxIeHrne MOIrOTOBICHHOTO OTYeTa B PEXHME IUCKYCCHH C JJIEMEHTaMHU
KOJIJISKTUBHOTO PELICHUs TBOPUYECKHX 3a/1a4.

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4arIIMXCst
IIpencraBneno B npuiioxeHu 1.



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

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

a) OcHoBHas1 IMTEpPaTypa:

1. Yromne Poccuu: cocrosiHue u nepcrnektusbl . Mmonorpadus / B.SI. Adanacees, H0.H.
Jlunnuk, B.1O. Jlunnuk. — Mocksa : UHOPA-M, 2018. — 271 c¢. — (Hayunast mbIcab). —
www.dx.doi.org/ 10.12737/2760. - Texcr : AIIEKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/917936

2. I'myboxkast mepepaboTKa OyphIX YIiieil ¢ MOJy4eHHUEM JKUAKUX TOIUIMB U YTIIEPOIHBIX
mare-puanoB: Monorpadus / Kysuenos b.H., I'purtiko I'.1. - HoBocubupck :CO PAH, 2012. - 212

c. ISBN 978-5-7692-1258-1 - Texcr : AIIEKTPOHHBIH. - URL:
https://new.znanium.com/document?id=237110

3. Xumus HedTH M raza : yue0. nocobue / B.Jl. Ps6oB. — 2-e u3n., ucnp. u jgom. —
MockBa : Ul «DPOPYM» : MHDPA-M, 2019. — 335 c¢. — (Breicmiee obOpa3oBaHue:

bakanaBpuar). - Tekcr : anextponnsiid. - URL: https://new.znanium.com/catalog/product/940691

0) JlonmosiHuTebHAS JIUTEPATYpA:

1. dynpameHTanabHbIE OCHOBBI KOMIUIEKCHON mnepepaborku yried KATOKa s
NOJIyde-HUSl DHEPruH, CHUHTE3-Ta3a M HOBBIX MAaTEpUAlOB C 33JIaHHBIMH CBOWCTBAMH:
Mownorpadus / [llabanos B.®., Ky3neunos b.H., lllunko M.JI. - HoBocubupck :CO PAH, 2005. -
219 c. ISBN 5-7692-0759-0 - Tekcr : AJICKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/924623

2. TormuBO, cMa304YHbIE MaTEPHUANIbl U TEXHHUYCCKHE KUAKOCTH © y4eb. mocobue / B.B.
Octpukos [u ap.] ; mox obmr. pen. B. B. Ocrpukosa. - Mocksa ; Bonoraa : Uadpa-Urxenepus,
2019. - 244 c. - SBN 978-5-9729-0321-4. - Pexum J0CTyIa:
https://new.znanium.com/catalog/product/1048739

3. boiiko, E. A. PeakunoHHas crnocoOHOCTb 3HEPreTH4ecKux yrieil [DIeKTpOoHHBIN
pecypc] : monorpadust / E. A. boiiko. - KpacHosipck : Cubupckuii gpenepaibHblii yHUBEPCHTET,
2011. - 608 c. - ISBN 978-5-7638-2104-8. - Tekcr : osnekrponHsii. - URL:
https://new.znanium.com/catalog/product/441211

4. TlonmumepHble KOHCTPYKLIMOHHBIE MaTepuaibl (CTpYKTypa, CBOMCTBA, NMPHUMEHEHHE):
Yue6-noe nmocodue / b.b. bobosuu. - Mocksa : ®opym: HUL] MHDPA-M, 2014. - 400 c.: 60x90
1/16. - (Boicumiee obpaszoBanue: bakamaspuar). (meperutet) ISBN 978-5-91134-911-0 - Tekcr :
snexktpouHbIi. - URL: https://new.znanium.com/catalog/product/463083

5. CmupHOB, A. H. TIpon3BoCTBO XMMHUYECKUX TPOAYKTOB : yueOHOE mocodue. Y. 1/ A.
H. Cmupnos, C. A. KpsutoBa, B. 1. CeicoeB ; MI'TY. - Maraurtoropck : MI'TY, 2018. - 1
DIIEKTPOH. OIIT. JTUCK (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). - MakpooOwekT. - Tekcr
AJIEKTPOHHBIN. - CBeleHus nocTynHbI Takke Ha CD-ROM.

6. Manossn A. K. TexHonorus nepepaOOTKH NPUPOJHBIX SHEPrOHOCUTENEH: yueOHOe
noco-6ue / A. K. ManosH. - M. : Xumust : KonocC, 2004. - 455 c. : ui., Tadi. - (YueOHUKH U
yueOHble TOcOoOus /Ui CTy. BhICHI. yueO. 3aBef.). - TekcT :HemocpeacTBeHHbIN. 10 7K3.

7. Xapaammosud I'. JI. TexHOIOTHS KOKCOXUMHUYECKOTO MPOU3BOACTBA © yueOnuk / I'. JI.
XapnamnoBud, A. A. Kaypman . - M. : Meramnyprus, 1995. - 384 c. : un. - Tekct
:HemocpencTBeHHbIH. 10 9K3.

8. bapmuk /1. JI. Heprexumus : [mep. ¢ anrn.] / 1. JI. bapauk, Y. JI. Jledpduep. - 3-e us.,
ne-pepad. u nor. - M. : Omumi-busnec, 2005. - 481 c. : ui., Tabm. -



([ mpoeccronanoB u HeCEUATUCTOB) - TEKCT :HEMOCPEACTBEHHBIN. 15 3K3.

9. Konmaypo b. Il. OGmias xumuueckass TexHojorus . ydebHoe mocodbme / b. I
Konnaypos, B. . Anekcauapos, A. B. Apremos. - M. : Academia, 2005. - 333 c. : . - (Bsiciiee
npod. oOpazoBaHue | XUMHUYECKAsi TEXHOJOTHS). - TEKCT :HEMOCPECTBEHHBIH.

Ilepuonnyeckue u3nanus:

1. XKypnan W3Bectus BbICIINX Y4EOHBIX 3aBeleHUN. XUMMSI U XUMHUYECKask TEXHOJIOTHSI. .
—ISSN 0579-2991. — Tekcr : HenmoCpeICTBEHHBIM.

2. Kypnan Koke u xumust. — ISSN 0023-2815. — TekcT : Henmocpe1CTBEHHBIH.

3. Journal of chemical tecnology and metallurgy (xypHan XMMHUYeCKOW TEXHOJOTHU U
Metan-nmyprun) . — ISSN 1314-7471. — Tekct : HEOCPEACTBECHHBIM.

B) MeToauyeckue ykasaHus:

1. Kpeuiosa, C. A. OGrias xuMudeckas TexHosorus © yaeonoe nocobue / C. A. Kpbuiosa,
P. H. A6npaxmanos, U. B. [Tonypko ; MI'TY. - Marautoropck : MI'TY, 2017. - 1 snexTpoH. onT.
JICK (CD-ROM). - 3ar. c TUTYIL JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=26.pdf&show=dcatalogues/1/113909
8/26.pdf&view=true - MakpooOBeKT. - TeKCT : AIeK-TpOHHbIH. - CBeIeHHs JOCTYIHBI TAKIKE HA
CD-ROM.

2. O6mas xumudeckas texuosorus: yue6. mocooue / C.A Kpouiosa, P.H. AGapaxMaHoB,
N.B. Ilonypko. Maruutoropck: 3n-Bo Marauroropck. roc. Texs. yu-ta uMm. I'.1. Hocosa, 2016.
87c.

3. Kpsutora, C. A. Beenenue B HanpapicHue "XuMudecKkas TEXHOIOTHA" © IPAKTHKYM /
C. A. Kpsiiosa, U. B. [Torypxko ; MI'TY. - Marautoropck : MI'TY, 2019. - 1 31eKTpoH. ONT. TUCK
(CD-ROM). - 3ard. c THUTYIL. DKpaHa. - URL ;
https://magtu.informsystema.ru/uploader/fileUpload?name=3880.pdf&show=dcatalogues/1/1530
051/3880.pdf&view=true - MakpooObekT. - TekcT : AMeKTPOHHBINA. - CBEICHUS JOCTYITHBI
takke Ha CD-ROM.

r) [Iporpammuoe obecneuenue u UnTepHer-pecypceni:

IIporpammuoe o0ecneyenne

Haumenosanwue I10 Ne norosopa Cpox aeicTBus JIUIICH3UN
MS Windows 7
Professional (st J11-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)
MS Windows 7
Professional (st J-757-17 ot 27.06.2017 27.07.2018
KJ1aCCOB)
MS Office 2007 Ne 135 or 17.09.2007 Gecepouro
Professional
7Zip CcB000JIHO pacrnpoctpansemoe [10 0ECCPOYHO
FAR Manager cB000THO pacrpoctpansemoe [10 0EeCCPOUIHO

IIpodeccuonanbHble 6a3bl JAHHBIX 1 HH(OPMAIMOHHbIE CIPABOYHbIE CHCTEMbI
| Ha3zpanue kypca | Cchlika




DnekTpoHHass 0a3a TEPHOIWYECKUX HW3TAHHI
East View Information Services, OO0 «MBUC»
HaunonansHas
undopmanonHo-ananutuueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii MHAEKC HAYYHOI'O IIMTHPOBAHMUS
[Touckosas cuctema Axanemus Google (Google
Scholar)
Nudopmannonnas cucrema - EanHoe OKHO
JI0CTYyTa K HTHGOPMAIIMOHHBIM pecypcaM
DNeKTpOoHHBIE pecypchl Ondmorekn MI'TY um.
I'.1. HocoBa
YHuuBepcuterckas HHDOpPMAMOHHAS CHUCTEMaA
POCCHU

9 MaTepuaibHO-TeXHHYECKOe o0ecnevyeHne TUCIHILTHHBI (MOIYJIs1)

https://dlib.eastview.com/

URL.: https://scholar.google.ru/

URL.: http://window.edu.ru/

http://magtu.ru:8085/marcweb2/Default.asp

https://uisrussia.msu.ru

MartepuaibHO-TeXHUYECKOE 00ecreueHre TUCIUTUTHHBI BKITIOYAET:
VYyebHbIe ayTUTOPUH TSI TPOBEACHUS 3aHATUH JIEKITMOHHOTO THUIIA
MynsTUMeANITHBIE CPEeICTBA XPAHEHUS, TIepeauu U MPeCTaBICHUs HHPOPMAIIHIH.

VY4aeOHas ayIuTOpHs Ul IPOBEACHUS MPAKTUYCCKUX 3aHATHHA, 3aHATHIA CEMHHAPCKOTO
TUIA, TPYNIOBBIX U MHIUBUYaJIbHBIX KOHCYJIBTALMH, TEKYIIETr0 KOHTPOJIS U MPOMEKYTOUHON
arrectanuu J{ocka, yaeOHbIE CTOIBI, CTYIIbS

VYuebHas ayAUTOpUS Ui IPOBEJCHUS IPAKTHUECKUX 3aHATH:

Xumuueckas 1adopaTopusl.

XuMudeckasi Mocyja, peakTHBbl, Bechl JabopatopHbie paBHoruieune BJIP-200, Becsl
anekTpoHHsle Jabopatopubie BK-300, HwuskoremmeparypHas sabopaTropHasl 3JIEKTpPOIEYb
SNOL10/10, anektponeds conpoTuBieHus kamepHas nabopatopHas CHOJI 10/10, marHuTHbIC
MeIaiaKu, 3. [ImuTkn.

VY4eOHble ayAUTOpUHU JIsi CaMOCTOATENIbHOW paboThl oOywaromuxcs IlepcoHanbHble
kommeioTepsl ¢ makeroMm MS Office, BeixogomM B MHTEpHET M ¢ JOCTYyIIOM B 3JEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA

[lomemenuss 11 XpaHeHUs M OPOPUIAKTHUECKOrO OOCIy)KMBaHMUSI y4eOHOIo
o0opynoBanus Cresiaxu s XpaHeHUs: 000py10BaHUs

MeTtoauueckas autepaTypa Ui y4eOHbIX 3aHATUI

XuMHuueckas rnocysaa

WHcTpymMeHTBl a1 peMOHTa M NpO(UIAKTUYECKOro OOCTyKMBaHUS y4yeOHOro
o0opymoBaHus



Ipuioxkenne 1

Y4eOHO-MeTOAMYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOM PadoThl 00y4ar0IUXCs

[Ipumepbl pacyeTHBIX 3aJIaHUM:

T azoevie 3axombl

Ipumep 1. Kakoit 06beM 3aHUMAET KUCITOPO Macco 8 T ripu 28 OC v naBiennn 744 Mm pT.
CT.

Pemenue. U3 ypaBaenus Menjeneesa-Knaneiipona BeipazumM 00beM KUCIOpOAa
m-R-T
V=—u-—.
M -P

[TepeBenem nasnenue B [1a: 744 MM pr.cT. = 99191,9 Ila u noacraBum B hopmyiy

v _8:8314-(28+273)

=00063:°=630r°.
32 -991919

OTBer: 6,3 I[M3.

IIpumep 2. [lonaras, yto coxepkanue (B 0ObEMHBIX MPOLIEHTAX) a30Ta, KUCIOpOAa U
aproHa B BO3/lyX€ COOTBETCTBEHHO cocTasiisieT 78, 21 u 1, paccuuraiiTe cpelHIO MOJIIPHYIO
Maccy BO3JyXxa.

Pemenue.
M6030 = 0178'MF(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
WM NIPUOIU3UTENBHO 29 I/MOJIb.

IIpumep 3. I'azoBas cmech conepxkut 12 1 NH3, 5 1 N2 u 3 1 Hy, u3mMepeHHBIX npu H.y.
Paccuutarh 00bEMHBIE JOJIM T'a30B B 3TOM CMECH U €€ CPETHIOI0 MOJISIPHYIO Maccy.

Pemenue. OOt 06beM cMmecH T1a30B paBeH V=12+5+3=20 n1. OObeMHbBIEC JOJIU Ta30B
OKa)XyTCsl paBHBIMU:

@(NH3)=12:20=0,6; ¢(N;)=5:20=0,25; ¢(H;)=3:20=0,15.
CpenHsisi MOJISIpHAsT Macca PacCYUTHIBACTCS HA OCHOBE OOBEMHBIX JIOJICH COCTABIISIONINX

9TY CMCCh I'a30B U UX MOJICKYJIAPHBIX MACC:
M=0,6-M(NH3)+0,25-M(N,)+0,15-M(H,) = 0,6:17+0,25-28+0,152 = 17,5.

3amanue. OrnpenenuTe MOJCKYISIPHYIO MacCcy HETSHOTO Ta3a CICIYIOIIEro COCTaBa:

KommoHeHTsI Ta30BOH cMecH KonnenTtpanus KOMIOHEHTa, MonekyngapHas Macca
MOJIBbHBIC JIOJTH KOMITIOHEHTA
Cl 0,950 16
C2 0,025 30
C3 0,012 44
C4 0,009 58
C5 0,004 72




Cmexuwwemputteczme pacuenvl

IIpumep 4. Anaruto-HedenuHoBas pyaa coaepkut, Macc.%: P,0s - 21,35 u Al,O3-7,56.

Onpenenuth coxepkanne B pyae amatuta 3Cas(POy), CaCly-2CaF, U HedenrHa
Na,0-K,0-Al;03-4Si0,, eciiu Bech P,05 cBsi3an B popme amatuta, a Al,O3 - B hopme HedennHa.

Pemenue. MonsipHbie Macchl BemIeCTB, T/MOJb: Mpros=142, Mapos=102, M,;=1197,

Mﬂeq):498.
CocTaBuM MPOMOPIINH:
1 Mouib anatura - 3 Moab P,0Os
WA 1197r-3-142r
x  -21,35macc.%; otkyna x=60,0%.

1 Mo Hedenuna - 1 monb Al,O3
150305 498 r-102 1
X - 7,56 macc.%:; 0oTKyna x=36,9%.

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

Pacuem mennomui ceopanust

IIpumep 5. Beruncianth HU3IIYIO TEIOTY cropanus  cynbhamumesnna C1oH1402N4S.
Pemenue: pacuer BeimonHuM 1o ¢popmyne .M. Menneneesa.

1) PaccuritaeMm MpOLIEHTHBIN  COCTaB KaKI0TO DJIEMEHTA B BEIIECTBE.
Mousipaas macca cynbdanumesnna C1oHi4OoNgS  M=278 r/mors.
[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) [loncraBuMm HalinenHble 3HaueHus B popmyny .M. Menneneena

Q, =0339[C]+1025[H]+0,1085[S]-0,1085[0] =
=0,339-518+1025-5+0,1085-11,5-0,1085-115 = 227 Mo/ xo.

Otsert: 22, 7MJIx/kr.
[IpumepHbIe TeMbI pedepaToB

Kom1miekcHOe NCII0Ib30BaHUE ChIPhSI B IPOMBIIIEHHOCTH
Boznyx 1 BoJia Kak ChIpbe XMMHUYECKON MPOMBIIUIEHHOCTH
PannonanbHO€E MCNIONBb30BaHUE SHEPTUU B XUMUYECKOM ITPOU3BOJICTBE
3anachl NPUPOIHBIX SHEPrOHOCUTENEH (MUPOBBIE U POCCUIICKHE)
be3oTxomHas TEXHONIOTUA KaK akTyajdbHas MpobieMa XUMUYECKON TEXHOIOTUU
[TepcrieKTHBBI Pa3BUTHUS IPOMBILIUIEHHOCTH MIPUPOJAHBIX SHEPTOHOCUTENEH
CoBpeMEHHOE COCTOSIHME YTOJIBHON IPOMBIIUIEHHOCTH
IIporHo36!I pa3sBUTHSI XUMHAYECKON OTPACTH
. IIpoucxoxxaenue u cocraB Topda
0. O6pazoBanue, pa3zBuTHe U Tpanchopmarus TOpPsSHbIX 00I0T. THUIIBI OTIOKEHUHT
1.

RBRO0oo~NoakwdE

nepepadoTku HePTH

Paznmuunbie Teopum mpoucxoxaeHus Hedtu. Paborer [[.M. MenpaeneeBa O TEXHOJIOTHH



12.
13.
14.
15.
16.
17.
18.
19.
20.

21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

31.

32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

©CoOoNO AW

10.

11.
12.
13.

Teopuun nporcxoxaeHuss HepTH
Baxneiimue HerenpoaykTsl (MOTOPHBIE TOIIMBA, CMAa304YHbIE MacJia u JIp.)
ABTOMOOMIIbHBIC OCH3MHBI M PEAKTUBHBIE TOTUIUBA
Jlu3enbHble U KOTEIbHBIEC TOILINBA
Teopun NpouCXOXKACHUS TPUPOAHOTO raza
CocraB pacteHuii-yriaecobpaszoBareneil. Pazinoxenue pacTeHuil B mpupoie
ANoTpOonHBIE MOAU(PHUKALINN YTIIEpoaa
Oco00 yucTbie TpaduUThI ISl CHHTE3a alIMa30B.
VYraeponnele marepuansl (caxka, rpadUTOBOE BOJOKHO. JJEKTPOJBI, 3JIEKTPOYTOJIbHBIC
W3J1CIINSA )
YriepoaHbie COpOCHTHI 1 X CBOMCTBA
YranepoaHble BOJIOKHA M KOMIIO3ULIMOHHBIE MaTepUabl Ha UX OCHOBE
[IpoyKThl OCHOBHOI'O OPTaHMYECKOTO CHHTE3a
Cunre3 @umepa-Tporniina 1 ero NpoayKThI
[IpumeneHue KaTaIM3aTOPOB B MIPOMBIIIIIICHHOCTH
ChIpbe U IPOAYKTHI CUIIMKATHOM MPOMBIIIIEHHOCTH
BricOKOMOEKYIIIpHBIE COSTUHEHHS M CITIOCOOBI UX TTOTYICHHUS
CuHTeTHYeCKHe MOIOIINE CPEICTBA
MuHepanbHbIE COJTU B CEIbCKOM X03s1cTBEe. MUHEpaIbHBIC YIOOPSHHS U MX KJIacCU(DUKAIIHSL.
[TpousBoacTBO KaUWHBIX cojieil. OCHOBHBIE MPOILIECCHI MOMYYSHHs] XJIOPUCTOTO Kalus U3
CUJIbBUHTA.
MeToapl  yinydilleHUss CBOMCTB  yIOOpEHHMIi: TpaHyIHpOBaHHE, KOHILIEHTPUPOBAHHE,
KaIcyJIMpOBaHUE U JIp.
[Tpon3BOACTBO XJIOpa U HIETOYH.
[TpousBoacTBO cynepdocdara
CuHTe3bl Ha OCHOBE OKUCH yriiepojia. [[poMbllieHHbIE HCTOYHUKH OKHUCH YTIIEpOIa.
ChIpbe U TPOYKTHI METAJLTYPIrUYE€CKON MPOMBIINIEHHOCTH
OCHOBHbIE HAIPaBJIEHUS PA3BUTHSI COBPEMEHHOI'O KOKCOXUMHYECKOTO MPOU3BOJICTBA
Ponp xokca B MeTasmypruu
OcHoBHBIE 337]a41 TEXHOJIOTHH He()TEXUMUUYECKOTO CHHTE3a
DKOJIOTHS KOKCO- M HEPTEXMMUIECKOTO ITPOU3BOCTBA
DKonoruveckue npooIeMbl IPOMBIIUICHHBIX 00BEKTOB I. MarHuToropcka
MeTtompl nccaeaoBaHus COCTaBa KOKCOXUMUYECKUX TTPOTYKTOB

BOHpOCBI K 3a4CTy

Xumuueckasi MpOMBILUIEHHOCTh. [logoTpacin XuMuYeckold NpoOMBINIIIEHHOCTH. OCHOBHBIE
TEHJICHIIUU Pa3BUTHS COBPEMEHHONW XUMUYECKON TTPOMBITINICHHOCTH.
Xumuueckasi TexHonorus. Omnpenenerre. OCHOBHBIC 3a/laud. 3aKOHBI (PU3UKU U XUMHUH, HA
KOTOPBIX 0a3upyeTCcss XUMUYIECKast TEXHOJIOTHS.
Knaccudukanus nporeccoB XuMHIecKoi TexHonoruu. [Ipumepst.
CrIpnreBas 0a3a XUMHYECKOU MpoMBIIIIeHHOCTH. Kitaccudukanus ChIpheBBIX peCypCOB.
DHepreTudeckas 06a3a XUMUYECKON MPOMBINIIIIEHHOCTH. Kitaccuukaius sHEpropecypcos.
TommBo. Onpenenenne. Buapl mpupogHOTO ¥ HCKYCCTBEHHOTO TotuBa. [IpuMepsl.
DJeMeHTapHbIN cocTaB TOIIMB. Ero Xxapakrepucruka.
TennoTrBopHast crmoCOOHOCTH TOTUIMBA. BhICIas u HU3IIAs TETIOTA CTOPaHUSI.
Pacuet TeminoTBopHOI cltocoOHOCTH TOTUIMBA ( TBEPAOTO, )KHUIKOTO, Ta3000pa3HOTO).
TBepnoe TommmBo. OCHOBHBIE CMOCOOBI ero mepepaboTku: MexaHuueckas 00paboTKa,
DkctparupoBanue, Tepmuueckas oOpadoTka, ['azudukanus, ['uaporenuzamnus
Hpesecuna. CoctaB u cBoricTBa. CriocoOsI mepepadboTku. [lomydaeMbie TPOTYKTHI.
Yromib: IpOUCX0XKACHUE, BUIBI YTIIEH, COCTaB.
XapaKTepUCTUKU TBEPAOIO TOIUIMBA: BIAXKHOCTbh, 30JIbHOCTh, BBIXO JIETYYHX



14.
15.
16.
17.
18.

19.
20.
21.
22.
23.

Crioco0sbI iepepabdoTKH YTIsi: KOKCOBAHUE, MMPOTYKThI KOKCOBAHUS, HX XapaKTEPUCTHKA.
Crioco0nI iepepaboTKH yIiist: ra3uuKaIus: CyIHOCTb, TPOTYKThI

Crioco0bI epepaOdOoTKH YTIIsl: THAPOTESHU3AIUS: CYITHOCTh, IPOAYKTHI

OcHoBHble HanpaBieHs nepepadboTku HeGTH. HedTenpoayKThl 1 UX MpUMEHEHUE
Knaccugukanuss razoo0pa3zHOro TOIUIMBA: IMPHPOJHOE, OTXOJIBI JAPYIHX IPOU3BOJICTB,
cunretnyeckoe. [Ipumepsl. [Ipumenenue.

Paznenenue raza Ha HHIWBUyaTbHBIC KOMIIOHEHTHI HITU TPYIITBEI KOMIIOHEHTOB
OcHoBHo#t opranndeckuii cuate3 (OOC). Ocobennoctu Texnogoruu OOC
IIpou3BOACTBO LIEMEHTA

OrueynopHslie MaTepuanbl. [IpuMeHeHHe U XapaKTepuCcTUKa

Oco0eHHOCTH ITPOU3BOJICTBA OTHEYIIOPHBIX MaTEPUAJIOB.



puiioxenne 2

OIIeHO‘leIe cpeacrea Jid MpoOBEACHUSA l'[pOMC)KyTO‘lHOﬁ aTTeCTallun

a) [linanupyembie pe3yJbTaThbl 00yUYeHHs U OIlEHOYHbIE CPEJICTBA /ISl NPOBEACHUs MPOMEKYTOYHON aTTeCTAlNM:

Kon
WHJIUKaTOpa

I/IH,Z[I/IKaTOp JOCTHXKCHUA KOMIICTCHIIHN

O1neHOYHBIC CPEACTBA

OIIK-1: Cnocooen H3y4yaTb, aHAJIU3UPOBATH, HCITOJIb30BATH MEXaAaHU3MbI XUHMHUYCCKHUX peakunﬁ, MPOUCXOAAIINX B TEXHOJOTHYECCKHUX MMpoHeccax u
OKPY/KarieM MIUpPE, OCHOBBIBAfiCb HA 3BHAHUAX 0 CTPOCHUHU BellleCTBa, IpUpoOae XHMHYECKOIi CBSI3M M CBOMCTBAX PA3JIHYHBIX KJIACCOB XHMHYECCKHUX
3JIEMCHTOB, coezmﬂe}mﬁ, BEIIECCTB H MaTEpUAJIOB

OIlK-1.1

Hcrnonb3yeT 3aKOHBI XMMHUH IIPH
W3YYEHUHU U aHAJIN3€ TEXHOJIOTMYECKHUX
IPOLIECCOB U IIPOLIECCOB B OKPYXKAIOILEM MUPE

N3 ypaBuenuss MenpeneeBa-Knaneiipona BbIpa3uTh 00bEM Ta3a W OMPENEIUTh B KaKUX
3
€IMHUIIaX HYKHO TIOJICTAaBUTh B GOPMYITy BETUUHHBI, UTOOBI 00bEeM Tra3a MOJYYHIICS B M .

PaccunraiiTe MOJIIPHYIO U MAaCCOBYIO J0JF0 MapraHiia B okcuae mapraniia (VI1).

B nexe pazmepamu 90x20x6 M° u3-3a pasrepmeTu3anui 00opyaoBaHus ucnapuiock 10 kr
amMmMuaka. TemrepaTtypa Bo3nyxa B 1iexe 20 °C, masnenme P= 750 MM pt.ct. Paccuurarp
O0BEMHYIO KOHIICHTpPAIIMI0 aMMHaKa B BO3JyXe M OIPEAETUTh B3PHIBOOMACHOW ITU
MOJTyYMJIaCh €r0 CMECh C BO3AYXOM, €CIM CYHTaTh, YTO Tapbl aMMHaKa pPaBHOMEPHO
pacmpeenuianch Mo BceMy CBOOOAHOMY o0beMy momenieHus? 3HaueHue KoddduimeHTa,
VYHUTHIBAIOIIETO, YTO YacTh 00BheMa TIOMEIICHHS 3aHATa 000PYIOBAaHUEM, PUHATH PAaBHBIM
0,8. KoHIeHTpalroHHbIE Mpeiebl BOCIUIAMEHEHUSI aMMHUaKa COCTaBISIOT, 00.%: HIDKHUN
-15,0, BepxHmii — 28.

Paccuntarh Teopermueckuii 00beM BO3ayXa HEOOXOIMMBIM Il TOJHOro cropaHus 1 Kr
muatuniooro sgupa CoHsOCoHs mpu temneparype 10 OC u nanennn 1,2 ar.




Kon

HUHIUKATOpa WHaukaTop JOCTHXKEHUS KOMIIETEHIIUH OneHouHble CpeCTBA
OIIK-1.2 Pewaer TEXHOJOTMHECKUE 3alladH C lazoBast cmech comepxut 12 1 NHsz, 51 Nou 30 Hp, usmepenusix npu H.y. Paccuurars
HCIOJIP3OBAHNCM SHAHNH O CTPOCHIH 00BEMHBIE JIOJIM TA30B B OTON CMECHU U €€ CPEIHION MOJIIPHYIO MAccy.
BEILIECTB, IPUPOJIE XUMUUECKON CBSA3U U
CBOMCTBAaX PasiIMYHBIX KIACCOB XHMHUCCKHIX Jlath KpaTKyl0 XapaKTepUCTHKY 3J€MEHTHOIO COCTaBa TOIUIMBA M €ro BIMSHMUS Ha
3JIEMEHTOB, BELIECTB U MaTEpUaIOB TCILIOBYIO LICHHOCTD TOILINBA
Uro o3Hauaer BbIpaxkeHue «PeareHThl B3SAThl B CTEXMOMETPUYECKOM COOTHOILIEHUU»?
[IpuBenute npuMepsl.
C kaxoil Lenbl0 NpU NPOBEACHUM XUMHYECKHMX IPOLECCOB B IMPOMBIIIICHHBIX YCIOBUAX
OJIMH U3 PeareHTOB OepyT B U30BITKE MO OTHOIICHUIO K CTEXUOMETPHUH PEAKITIH?
OIlK-1.3 [IpuMeHseT 3HaHUA O 3aKOHOMEPHOCTSAX Ilepeuncanre OCHOBHBIE MPOOJIEMBbI XUMUYECKOH MPOMBIIUIEHHOCTH U BO3MOXKHBIE ITyTH

XUMHYCCKUX ITPOLECCCOB IIPU PCHICHUN
TCXHOJIOTHYCCKHX 3ada4

UX pELIeHHUS.
MKene3o Maccoii 5,6 Kr coxri B 5,6 M° xiopa (H.y.). OnpenenuTe Maccy oGpa3oBaBIIerocs

xynopuna xkenesa (Ill) m ocraBmiMXcst peareHTOB, €ciaM CTENEHb IPEBpAIICHMS Kele3a
cocraBuia 98%. (FeClz-15,92 kr, Fe - 0,112 kr, Cl, - 3,76 xr).

Kak u3Mensiercs conepxaHue yriaepoaa, KUCI0opoia ¥ a30Ta B psay
opegecuna — mopg — Oypulii  y207b —> KAMEHHbIU Y20ib —> AHMPAYUM.
a) yriaepoja yBelIMUMBaeTcs, KUCIOPOJa YMEHBIIAETCs, a30Ta MOYTH HE U3MEHSETCS
0) yriepoaa yMEHbIIAeTCs, KHCIOPOAa U a30Ta YBEIMYUBACTCS
B) yIJiepoJia M KUCJIOPOJa YBEIHUUNBAETCS, a30Ta MOYTH HE U3MEHSETCS
T') yriiepoa U KUCIIOpOJia YMEHbBIIAETCs, a30Ta MOYTH HEe U3MEHSETCA
1) yTaepojaa, KUCI0opo/ia U a30Ta YBEINUMBACTCS




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
BOCTIPOM3BEICHUS U 00BsICHEHUS] MH(POPMAIIUH, HE MOKET IMOKa3aTh HHTEJUICKTYalIbHbIE HABBIKU
peuIeHus MPOCThIX 3aja4, JaTh OLICHKY MPEI0)KEHHON CUTYyaIliH.



