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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzanuu B 2022 - 2023
yueOHOM Toly Ha 3aceaHuu Kageapsl MeTauTypriu U XUMHYECKUX TEXHOJIOTHH

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2023 - 2024
yueOHOM rojly Ha 3aceaHuu Kapeapsl MeTaTypriud U XHMHYECKUX TEXHOJIOTUH

IIporokomor 20 1. Ne

3aB. kadempoii A.C. iapquKo

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl MeTauryprud 1 XUAMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peamszanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqaHuu Kapeapbl MeTauTyprui ¥ XUMHYECKHX TEXHOIOT Ui

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

HenssMmu  ocBOGHMSI ~ JUCHMIUIMHBI — «XHMMHUYECKas  TEXHOJOTHs  HepTH W
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI» SBISICTCS MOJYyYEHUE CTYIACHTAMU 3HAHUW O CYIIHOCTH
MIPOLIECCOB MPEBPAILCHUS KUAKUX TOPIOYMX MCKOMAEMBIX MPH MX MOATOTOBKE U MepepadoTKe;
dbopMUpOBaHUE MPAKTUYCCKUX YMEHUU M HABBIKOB MCIOJL30BAaHUS OCHOBHBIX TEOPETHYCCKHX
3aKOHOMEPHOCTE  IpU  BBINOJIHEHWHM  TEXHO-XMMHUYECKUX  pacueToB,  IPOBEICHHUU
AKCIIEPUMEHTAJIbHBIX UCCIIEI0BAHMM, B IPOM3BOICTBEHHO-TEXHOJIOTMUYECKOM AESATEIHLHOCTH.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMsl

Juctunauaa XuMUYecKas TEXHOJOTHS He(DTH M BBICOKOMOJEKYJSIPHBIX COSIUHEHUN
BXOJIUT B YaCTh y4EOHOro miaHa (GOpMHPYyEeMYIO0 YJaCTHHKaMH 00pa30oBaTEIbHBIX OTHOIICHHMA
00pa3zoBaTebHON MPOTPAMMBI.

JUis  u3ydeHus ~ JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHS,  BJIAJICHUSA),
c(hopMHpOBaHHEIC B PE3YyJIbTATE U3YUCHUS NUCIUTLIINH/ TPAKTHK:

AHanuTuyeckas XuMus 1 (GU3NKO-XUMHYECKUE METO bl aHATH3a

Kommongnas xumus

OO1ast XuMHY€eCKask TEXHOJIOTUS

dusnueckas XUMHs

BBenenue B HanpaBiieHue

Hctopust XuMHUHM U XUMUYECKON TEXHOJIOTHHI

OO6m1ast ¥ HeOpraHMU4eCKask XUMHUS

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYEHUH AAHHON AUCLHUILIIMHBI OyayT
HEOOXOIUMBI JIJISl U3YYCHHSI JUCIIUILTIH/TIPAKTHK:

KoxkcoBanue yrneu

MaccooOMeHHBIE TTPOIECChl XUMHUYECKON TEXHOJIOT U

XHAMHYECKUE PEAKTOPBI

W3Bneuyenue u nepepaboTka XUMUUYECKUX MTPOJYKTOB KOKCOBAHUS

3 Komnerenuun ody4arouierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS1) ¥ IIJIAHUPYeEMble Pe3yJIbTAThl 00yUeHu st

B pesynbrare ocBOEHMS TUCHMIUIMHBI (MOAYJS) «XHMMHUYECKash TEXHOJOrusi HepTu H
BBICOKOMOJIEKYJIIDHBIX ~ COEIMHEHMI» oOydarouuiics Jo/bKeH o0najgarh — ClelyloluMU
KOMIETEHIMSIMU:

KO,[[ HHJUKATOpa I/IHI[I/IKaTOp JOCTHIKXCHHUA KOMIICTCHIIMH

ITK-2 CriocobeH OCyIIeCTBIIATh KOHTPOJb ChIPbs, MAaT€pUajOB M TEKYUIMX OTKJIOHEHHH OT
3a/laHHBIX MapaMeTpoB JUIsl oOecreueHusl KadyecTBa KOKCOXMMHUYECKONW MPOAYKIIMHU B XOJE €€
IIPOU3BOJICTBA

[K-2.1 OcyiecTBiseT KOHTPOJIb ChIPbsl U MaTePHAJIOB JUIsl 0OeCTIeYeHUsI KauecTBa
KOKCOXMMMUYECKOH MPOIYKIIMH B X0/1€ €€ IPOM3BOACTBA




4. CTpyKTypa, 00bEM H coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET S 3adyeTHbIX enuuuil 180 akaa. gacoB, B TOM
qyuce:
— KOHTaKTHas pabora — 76,1 akaj. 4acos:
— ayIUTOpHas — 72 aKaJ. 4acos;
— BHeaynuTopHas — 4,1 aka. yacos;
— caMoCToOsTeIbHAs paboTa — 68,2 aka. 4yacos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

dDopMa aTTCCTalluH - OK3aMCH

AynuropHas
KOHTaKTHas pabora
(B akaj. yacax)

dopma TEKyIIEro
Bun KOHTPOJIS
CaMOCTOSITENILHON | yCIIeBaEMOCTH U
paboThI MIPOMEKYTOUHOM
aTTecTaluu

Kon
KOMIIETEHLIUN

Paznein/ rema
JIHACLUATIIINHEL

Cemectp

nmab. | mpakr.
3aH. 3aH.

paboTa cTyeHTa

Jlek.

CaMocrosTenbHas

1. Pasmen 1. Bsexacuue.
Knaccubpukamms u  3amacel
TOILIMBA.

1.1 3HaueHHE TOPIOYHX
HCKOIIaeMBIX B MHPOBOM
JKOHOMHKe. Pecypcsl
MECTOPOXKACHUS  He(TH.
Jo6bua Hedtu. Bypenue
HETSHBIX CKBa)KUH.
Mertoapt pa3paboTKH
MECTOPOKACHHUH.

IToaroroBka k
MIPaKTHIECKOMY
5 2 10 3aHATHIO, CobecenoBanue TIK-2.1
cobece0BanmIo,

KOJJIOKBUYMY.

HWroro no pazaeny 2 10

2. Pazgen 2. XuMuyeckuit
coctaB  HepTH W METOJBI

21 DNeMEHTHBIH u
(hpaKuMOHHBIN COCTaB
HedTei u
HeTenpoLyKTOB.
HccnenoBanue
XAMHYIECKOTO cocraBa
Heptu. Xpomarorpadus.
duznyeckue CBOMCTBa

51 10 |16/8,4U 20 MK-2.1

Hroro no pazaeny 10 | 16/8,41 20

3. Pasgen 3. TIlporecch
nepepadoTKH HEPTH.




3.1 Cxembl mnepepabOTKH.

Tepmudeckne MPOLECCHI: CamocrosTensHOe
MUPOJN3,  TEPMHUUYECKUI u3ydeHue yueOHoOM
KPEKTHT, BUCOPEKUHT, U Hay4HOU
MOJTyYeHUE TEXHHUYECKOTO JIATEPaTypPhIL.
yriepoga W OuTyma. [Moaroroska k amura
Katanutnyeckue 3aluTe
IPOLECCHL: 71a00paTOPHBIX AabopaTopHbix
p s 12 4 23,2 p paboT, TOKIA K-2.1
KaTaJIUTHIECKUN KPEKUHT, pabor, N
. HOATOTOBJICHHOI
KaTaJTUTHICCKUH KOJUIOKBUYMY.
TeMbl pedepara.
THAPOKPEKHUHT, IToxroroska
KaTaJTUTHICCKUH WHIUBUAYAJIBHOT O
pudopMHUHT, pedepaTHBHOTO
KaTaJUTHICCKas JIOKJIaza
M30MEPH3aLI MIeHTaH (mpeseHTaIMM).
-TeKCaHOBOM (dpakipu
Hroro no paszueny 12 4 23,2
4. Pazpnen 4. HedrenpoayKTsl.
CaMocTosTeIbHOe
H3yueHHe yueOHOU
U Hay4yHOH
JIATEPaTypHL.
[loaroroska k
3amura
4.1 HedrenpoaykTsl, HX 3alIuTe
(m3MKO-XUMHYeCcKast 7Tab0paTOPHBIX AabopatopHbix
12 16/611 15 pabot, ToKIa TK-2.1
XapaKTepUCTHKA u paodor, N
HIO/ITOTOBIICHHOI
HCIOJIB30BAHHE. KOJUIOKBHYMY.
TeMbl pedepara.
ITogroroska
WHAUBHIYaJIEHOT O
pedepaTuBHOTO
JIOKJIaza
(TIpe3eHTanum).
Hroro no pazaeny 12 | 16/61 15
HWroro 3a cemectp 36 |36/14,4U 68,2 9K3aMeH
36/14,4
Hroro no aucuumninne 36 ' 68,2 9K3aMeH

)4




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B npomecce mnpenojaBaHus AMCHUUIUIMHBI «XUMHYECKash TEXHOJOIHA HEPTH U
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI » IIPUMEHSIFOTCS TpaJULMOHHAS u
MOJlyJIbHO-KOMIIETEHTHOCTHAsI TEXHOJIOTHU.

Jlekuuu TpoxomAT Kak B ¢opMme JeKuuu-uHpopmanmMu, Tak U B (opme
JEKUUU-BU3yalIn3anuy. JIEKIuu NpoBOIATCSA € MCIOJIb30BAHUEM HWHTEPAKTUBHOIO METOAA —
«o0ydeHue Ha OCHOBE OMbBITa» Ui CO3[JaHMS AHAJOTHH MEXIY HM3Y4aeMbIMU SIBICHUSMH U
3HAKOMBIMH CTY/IEHTaM >KU3HEHHBIMHU CUTYaLUsMU U Oosiee r1yOOKOro yCBaUBaHUS U3Y4aeMbIX
BOIpocoB. B pamkax yueOHOro Kypca HpeqycMOTpEeHa BCTpeda Ha OJHOM W3 JIEKUUH co
CIIEUATIMCTOM TEXHOJIOTMYECKOU IPpyYIbl KOKcoXxumudeckoro npousBoactsa [IAO «MMK» nis
NOJy4YeHUs1 HH(POPMALUU MTPUKIIAJTHOTO XapaKTepa U 3HAKOMCTBA C MEPEJOBBIMH TEXHOJIOTUIMHU
Y METOJIaMH TPy [a.

JIeKIIMOHHBIN MaTepuan 3aKperuisieTcss B XOJe JIadOpaTOpHBIX paboOT, HAa KOTOPBIX
BBITOJIHAIOTCS TPYIIIOBBIE WIM MHIAVBUAYAJIBHBIE 3aJaHUS 110 NIPOWAEHHON TeMe. BrinonHenue
71a00paTOPHBIX PadOT MPOBOAUTCS C JIEMEHTAMU UCCIIEIOBAHUS U BHEAPEHNEM HHHOBALIMOHHON
TEXHOJIOTUHM KOJJIEKTUBHOIO B3auMooOyueHus. (s popMupoBaHUs CHCTEMHOTO TBOPYECKOIO
TEXHUUYECKOTO MBIIUIEHUS] U CIIOCOOHOCTH I€HEpUpOBaTh HECTAHIAPTHBIE TEXHUYECKHUE WJIEU
IpU pELIEHUH TBOPYECKUX MPOM3BOJCTBEHHBIX 3as1au). KOHTEeKCTHBIM MeTon oOydeHus mnpu
NPOBEICHUH JIAOOPATOPHBIX 3aHATHH MO3BOJISICT YCBOUTH MaTepHall ITyTEM BBISBICHUS CBS3Ei
MEXJy KOHKPETHBIM 3HaHHEM U €ro npuMmeHeHueM. I[Ipu 3ammre nabopaTOpHBIX pPadOT
IPOBOAMTCA YydeOHasi JUCKYyCCHsl, KaK METOJ] MHTEPAaKTUBHOIO OOYYEHMsI, MO3BOJISIOLIAs
0OMEHMBATHCS B3IJIs11aMU CTYJEHTaM 10 KOHKPETHOH Mpobiieme.

CaMmocrosiTenbHasi padoTa CTYAEHTOB CTHUMYJIMPYET CTYAECHTOB K CaMOCTOSITEJIbHOMN
npo-paboTke TeM B Hpolecce MOArOTOBKM K J1a0OpaTOpHBIM, MPaKTHYECKUM paboTam u
IIPOMEKYTOYHOM aTTECTALMH.

6 Y4eOHO-MeTOAUYECKOE 00eciedeHHe CAMOCTOSITeJIbHOI PadoThl 00y4arommMXxcst
[Ipencrasneno B mpunoxxenuu 1.

7 OuneHovnblie cpeacrea AJisl IPOBEICHUSA HpOMe)KyTO‘IHOﬁ aTrrecranmumn
Hpe,[[CTaBJ'IeHLI B ITPUIIOKCHUHN 2.

8 YueOHo-MeTOAMYecKOEe H HH(POPMALIMOHHOE O0ecnevyeHue TUCIUITHHBI (MO1YJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. Pss6oB B. JI. Xumus nedTu u raza[dnekrpon.pecypc]: Yuednoe mocodue / B./1. Ps6oB.
- 2-e w3a., uchp. u gom. - M.: NI ®OPYM: HUIl UHDPA-M, 2014. - 336 c.: 60x90 1/16. -
(Bricmiee obpazoBanue). DneKTpoHHO-0uOMnoTeuHas cuctema <<UH®.-M>> — Pexxum foctymna
: http://znanium.com/bookread2.php?book=423151 - ISBN 978-5-8199-0567-8

2. Herenpos, A.B. Xumus mpupoIHBIX 3HEPTOHOCUTENEH [DNeKTpoH.pecypc]: yaeOHoe
nocobue / A.B. Hesenpos, E.B. BacunneBa, A.B. ITanun. — Kemeposo : Ky3['TY umenu T.®.
FopbaueBa, 2019. — 165 c¢. — ISBN 978-5-00137-054-3. — TekcT : amekTpoHHbIH //
DNEeKTPOHHO-O0NOINOTeYHAs cucreMa «Jlaupy» : [caiT]. — URL:
https://e.lanbook.com/book/122219 — Pexwum gocTyma: jisi aBTOPH3. TOIb30BaTENEH.

3.Kapramesnu A. H. TomnuBo, cMa304Hble MaTepuanbl U TEXHHYECKHE >KHJIKOCTH
[DnexTpoH-HEIH pecypc]: yuebnoe mocoodue / Kapramesuu A. H., Toscteika B. C., 'opaeerko A.
B. - M.: HUI] UH®PA-M, Hog. 3nanue, 2016. - 420 c.: 60x90 1/16. - (ITepernér 7B11). - Pesxxum
nocry-ma: http://znanium.com/bookread?.php?book=557129 . - 3ari. ¢ skpana. - ISBN
978-5-16-010298-6.



http://znanium.com/bookread2.php?book=423151
https://e.lanbook.com/book/122219
http://znanium.com/bookread2.php?book=557129

0) JlonoJiHMTEILHASA JIATEpaTypa:

1. bapnuk JI.JI. Hedrexumus : [mep.c anri.]. - 3-¢ usn.,nepepad.u gom. [Tekct]:- M. :
Omummn-busnec, 2005. - 481c¢. : un.,tadi.- .- ISBN 978-5-9693-0046-0 (15 sx3.)

2. Anekceenko B.H. I'eoxumuyeckue MeETOABI MOUCKOB MECTOPOXKIACHUU MOJE3HBIX
uckonaembix [ TekcT] : yueOHUK. - 2-¢ u31., mepepad. por. - M. : Jloroc, 2000. - 353 c. : un. - ISBN
5884390416. (20 sk3.) https://e.lanbook.com/book/101755 — Pexkum mocTyma: i aBTOPHU3.
II0JIB30BAaTENCH.

3.MBanoBa T. E. Xumudeckas TepMoAHAMUKA U €€ TPUMEHEHNE B HEPTETa30BOM JIelie
[DnexTponHbIii pecypce] @ yueonoe nmocobue / T. E. MiBanoBa. — DiekTpoH. AaH. — TrOMEHb :
TioM['HI'Y, 2014. — 146 ¢. — Pexxum gocryna: https://e.lanbook.com/book/64510 . — 3ari. ¢
JKpaHa.

4.0pnosckas H. @. CosepuieHcTBoBaHHE TiepepaboTku HedTeit ceBepa KpacHospckoro
Kpasi Ha MaJbIX HedrenepepabaThIBaIOIIMX 3aBOAax [ DICKTPOHHBIH pecypc] : MoHorpadwus / H.
@. Opnosckas, U. B. Hanpeiikun, E. JI. Aradonos. - Kpacnosipck: Cub. penep. yu-t, 2013. - 135 c.
- Pexxum nocryma: http://znanium.com/bookread?.php?book=492786 . - 3aru. ¢ skpana. - ISBN
978-5-7638-2763-7.

5.3akreiim A. }O. OOmas XuMuyeckass TEXHOJOTHS: BBEJICHHE B MOJEIMPOBAaHUE
XHUMHKO-TEXHOJIOTHUECKHX MPOIIECCOB [ DIeKTPOHHbIH pecype] @ yueb. mocodue / A. FO. 3akreiim.
- 3-e u3n., mepepad. u jpom. - M.: Jloroc, 2012. - 304 c. - (HoBas yauBepcuTeTCKast OMOIMOTEKA). -
Pesxxum nmocrtyma: http://znanium.com/bookread2.php?book=468690 . - 3arn. ¢ skpana. - ISBN
978-5-98704-497-1.

6.TeopeTnueckre OCHOBBI XUMUKO-TEXHOJIOTHYECKUX MPOIECCOB [ DIEKTPOHHBIN pecypc|
: yuebHOe nocooue / A. H. Cmuphos, C. A. Kpbuiosa, B. U. Ceicoes ; MI'TY. - MarHutoropck :
MITY, 2018. - 1 oaekrpon. ont. guck (CD-ROM). - Pexum mocrtyna:
https://magtu.informsystema.ru/uploader/fileUpload?name=3515.pdf&show=dcatalogues/1/1514
321/3515.pdf&view=true. - MakpooOnekT. - ISBN 978-5-9967-1095-9.

B) MeToauyeckue ykazaHus:

1. Xumnueckue npoueccol B peaktopax [Tekcr]: yue6. mocodue /A.H. Cmupnos, C.A.
Kpeuo-Ba, B.U. CeicoeB. Marautoropck: M3n-Bo Marnutoropck. roc. TexH. yH-ta um. [.1.
Hoco-Ba, 2016. 125 c.

2. Teoperuveckre OCHOBBI XUMHUYecKoi TexHojoruu [Tekct]: yueb. mocoOme /A.H.
Cmupnos, C.A. KpeuioBa, B.1. CeicoeB. Marnutoropck: M31-B0 MarHuToropck. roc. TeXH.
ya-Ta uM. [.1. Hocosa, 2018. 61 ¢

r) IIlporpammHuoe ob6ecnieyenune u MHTEpHET-pecypehl:

IIporpammHoe o0ecnneyenne

Haunmenosanue 110 Ne norosopa CpoK nercTBUS JIUIEH3UU
MS Windows 7
Professional (st J1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)
MS Off_lce 2007 Ne 135 o1 17.09.2007 0eccpouHo
Professional
7Zip cB000JTHO pacrpoctpansemoe [10 0ECCPOYHO
FAR Manager cBoOoHO pacrpoctpansemoe [10 OECCPOUHO



https://e.lanbook.com/book/101755
https://e.lanbook.com/book/64510
http://znanium.com/bookread2.php?book=492786
http://znanium.com/bookread2.php?book=468690
https://magtu.informsystema.ru/uploader/fileUpload?name=3515.pdf&show=dcatalogues/1/1514321/3515.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3515.pdf&show=dcatalogues/1/1514321/3515.pdf&view=true

IIpodeccnonanbHble 0a3bl JaHHBIX M HMH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
HasBaHue xypca Cchuika
DnexkTpoHHbIe pecypcbl oubaroTeku MI'TY um. [http://magtu.ru:8085/marcweb2/Default.asp
I".1. HocoBa
Poccuiickass T'ocymapcrBennass  Oumbnmoreka. [https://www.rsl.ru/ru/4readers/catalogues/
Karanoru
®denepanbHOe TOCYAApPCTBEHHOE  OHOHKETHOE
YUpEXKICHUE «DenepalibHBII UHCTUTYT
MIPOMBIIICHHOM COOCTBEHHOCTH
HNudopmanmonnas cucrema - Enmmnoe oxnolURL: http://window.edu.ru/
JI0cTyna K MHGOPMAIIMOHHBIM pecypcaM
[Touckoras cucrema Akanemust Google (Google{URL.: https://scholar.google.ru/
Scholar)
HammmonansHas
WH(OPMAIIMOHHO-aHAIUTUYECKAsT  CHCTeMa —
Poccuiickuii MHAEKC HayyHOrO IIMTUPOBAHUS
9 MaTepHaJILHO-TEXHHYECKOE o0ecneuyeHne AU CIHIINHBI (MOMLYJIf)

URL: http://www1.fips.ru/

URL: https://elibrary.ru/project risc.asp

MarepuanbHO-TEXHHUECKOE 00ecreueHUe AUCUUIUINHBI BKIIIOUAET:

1. Yuebnas ayauropus Ui IPOBEICHUS 3aHATUIN JIEKIIMOHHOIO TUIIA OCHAIIIEHA!

- TEeXHUYECKUMH CPEICTBAMU OOYYEHUS, CIYKallUMU JUIsI TPEACTABICHUS Y4eOHOMH
uHpopManuu OOJbIIOW ayAUTOPUM: MYJIbTUMEAMWHBIMU CpEJICTBA XPAaHEHUs, Iepefadd U
npeJcTaBiIeHus yueOHOM HHpopManuy;

- CIIeLMAIN3UPOBAHHON MEOETIBIO.

2. YdeOHas ayauTOpHUs i TIPOBEACHHS JIAOOPATOPHBIX paboT: JrabopaTopusi IO
XMMHUYECKON TeXHOJIOTUH TOILIMBA OCHAILIEHA JJAOOPATOPHBIM 000PYI0BaHUEM:

- mabopatopHoe oOopymoBanue (MydenpHbIe IIKadBI, CYNIWIBHBIN  MIKaQ;
AHAJIUTUYECKUE BEChl; IUIMTKU JJIEKTpUYEeCKHe; MUKpockon siektpudyeckuid MUH-9; ¢oro
MHUKpocKkorn oTpaxkeHHoro cBeta [IOJIAMP — 312; cranok mns mommpoBku numdpos CHITIM
XMMHUYECKHE peaKTUBBI, XUMUYECKas I0Cy/ia, BOJSHbIC OaHU, TEPMOMETPBHI).

- CHIeMaIM3UPOBAaHHON MeOebIo.

3. YueOHast ayaAuTOpUs Ui TPYNIOBBIX U UHAWBUIYAIBHBIX KOHCYJIbTAIUH, TEKYILEro
KOHTPOJISI M TPOMEKYTOUHOM aTTECTallMy OCHAIIICHA!

- KOMIIbIOTepHOIT TexHuKkol ¢ makerom MS Office, ¢ noakmrouennem k cetu «MHTEpHET
M C TOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTeNbHYIO CPETY YHUBEPCHUTETA,

- CIIeLMAIN3UPOBAHHON MEOETIBIO.

4. TTomenieHune 115t CAMOCTOSITEIHFHOM PabOTHI OCHAIIIEHO:

- KOMIIbIOTepHOI TexHukol ¢ makerom MS Office, ¢ noakmrouennem k cetu «MHTEpHET
U C TOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTeNbHYIO CPETY YHUBEPCHUTETA,

- CIIeLMAIN3UPOBAHHON MEOETIBIO.

5. llomemenue g XpaHeHHS U TNPOPUIAKTUYECKOTO OOCIyXUBaHHS Yy4eOHOTO
000pyI0BaHUS OCHALIECHO:

- CHIeMaIM3UPOBAHHON MEOEIbIO: CTeITaKaMHU JJIsl XpaHEeH!s y4eOHOTro 000pyJ0BaHMUS;

-MHCTPYMEHTaMH JJIsl pEMOHTa Y4eOHOTro 000py10BaHMS;

- mkadamu It XpaHeHus yaeOHO-METOMYECKON TOKYMEHTAINY H MaTEPUAIIOB.


http://magtu.ru:8085/marcweb2/Default.asp
https://www.rsl.ru/ru/4readers/catalogues/
http://www1.fips.ru/
http://window.edu.ru/
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp

IIpunoxenne 1
6 YueOHO-MeTOAHYECKOe o0eceyeHrne CaMOCTOATEIbHOI padoThl 00y4aloIUXCsH

[Ipumepsl TECTOBBIX 3adaHUNA
Kakwue u3 napahmHOBBIX yrI€BOAOPOAOB IIPH CTAHAAPTHBIX YCIOBHUAX HAXOIATCA B TBEPAOH (aze:
C1—Cy
Cs—Cis
C16—Cs3
2. Ha xakoii rmyOuHe peanu3yercs riaBHas (aza HedhTeoOpazoBaHUs:
1-2 km
2-3 kM
6-8 kM
3. B KakoM pacTBOpHUTEIE paCTBOPUMBI ac(alIbTECHBI:
MeTPOJICHHBIN 2Pup
HU3KOKHIISIINE aJIKAHBI
HU3IIUE apEHbI
4. YkaxxuTe alTMTUBHBIE CBOIICTBA CMECHU YTJIEBOJOPOJIOB:
IUIOTHOCTH
BSI3KOCTh
MOJIEKYJISIpHAsl Macca
IIpumepsl 3axa4
1. HannmuTe ypaBHEHHs peakluid, C TOMOIIBI0 KOTOPBIX MOKHO MOJIYYUTh ITaH.
Pemenue

1. Kpekunr 6yrana (1poMslnuieHHbI criocol)
(_‘4[ | i — C:[ ]b + C_)] [4
2. Peaxuus Bropua-1llopeiruna
] 1IJ
CH;Cl + 2 Na . CICH; —» H3C—CHj + 2 NaCl

3. B()CUI'HII()BJICIIHCI'EUI()I'L‘IIIIp()H"IB(L'llIUI‘U

CH3—CHyl + H—H — s H;C—CH; + HI
W
CH3—CH,l + H—I —' s H3;C—CH; + I,

4. U3 coneit kapOOHOBBIX KHCIOT
CILIABJICHUE CO LIen04bIo (peakuus Jlioma)
0
4 4 " t . . .
CH3—CH,—COONa y NaOH — H3C—CH; + NayCO;
3. 'mapupoBaHne HENpeaeJIbHBIX YIICBOAOPOI0B

CH=CH, + Hy— o HyC—CHy=< " 2 H, + CH=CH

2. PaccunTaTh TUIOTHOCTH Ta3a, UMEIOIMIETO CPEAHIOI MOJICKYISIpHYIO Maccy 64, mpu 60°C u
IABJICHUH 3 aTM.

Pemenwue.

Jano:

M =64

T=60+273=333K

P=3-x1,013-10° =3,039:10° ITa

_ 273 42x3039 x10° x10°°
Pon 224 333

=4,67

Ortser: 4,67 Kr/M.



3. Ta3zoBas cmech moisydeHa u3 95 M npomana u 23 M° srana. [lnoTHOCTH nporaHa U 3TaHa
paBubl 2,0037 kr/M° 1 1, 3560 Kr/M°COOTBETCTBEHHO. Bripazuth coctaB cMecu B OOBEMHBIX M
MaCCOBBIX JIOJISX.

Pemenue. Halinem oOmuii o0vem cmecu: V =95 + 23 =118 M.

x, =95/118=0,805 X, =23/118=0,195
i , 9 2 :

O0beMHas J0JI ITpoIlaHa TaHa

MaccoBsbie 1011 KOMIIOHEHTOB OyyT paBHBI:

. = 0,805-2,0037 B
' 0,805-2,0037 +0,195-1,3560

0,859:;

3 0,195-1,3560
0,805-2,0037 + 0,195 -1,3560

=0,141.

X5

3. Paccuurarh CpeqHIO MOJEKYIIPHYIO MacCy (DPpakIMU CO CpelHEeH TeMIepaTypoil KHIIEHHS
118°C.

Pewenne.

Hcnonwszyem popmyny b.M. BoitHosa:

M, = 60 +0,3xt,, + 0,001xt.,” = 60 + 0,3x118 + 0,001x118° = 109,3.

rie t., — cpeaHss TeMieparypa KAIEeHHUs, OnpeesieMas 110 JaHHBIM CTaHAapTHON Pa3rOHKH.

[Tpu KaTamUTHYECKOM KPEKUHTe MACSTHON (DpaKIUU ITOTy4eHBI TIPOTYKTHI:

MaccoBoe coaepxkanue, % MomnsipHast Mmacca, KI/KMOJIb
I'a3 11,2 32
bensun 32,7 105
Jlerkuii ra3zoiiian 36,9 218
Tspxenslii ra30iiian 19,2 370

OHpe,I[eJ'II/ITL MOJIAPHBIC TOJIU KOMIIOHCHTOB.

—0,8647

20
4. Cvemamn 27 r macisHol dpakmun | (A% ) u 63 kr macnsHON ¢pakiun 11 (

0 _
P/ =0,8795 ). OnpeneauTs MOJIIPHYIO MacCy CMECH.

15
Pewenne. Haiiem motHocts 15 st ¢bpaxuumy |:

2e = 0,8647 +5-0,000686 = 0,868,
tst ppakmmu 11
e =0,8795+5-0,00067 = 0,8829.

OTpee UM MOJISIPHYIO Maccy KakJIoi (pakuuu:

44 29-08681 237 5k / M 44 ,29-0,8829 265 B |
1= 103-08681 ke [ KOG, 2 = 265,8Kz / Kioab.

~ 103-0,8829
3Hast KOMMYeCTBO (Ppakiiuii, ONpeae UM UX MACCOBBIC JTOJIH:
27 . 63
=271e3 03 %=
MounsipHas macca cmecu

X


http://dereksiz.org/kontroliruem-plotnoste-moloka.html
http://dereksiz.org/ogneupornie-i-teploizolyacionnie-smesi-proizvodstva-ooo-aliter.html

M =

03 07

=256,6F2 / Kitons,

2375 ' 2658

[TpumepHBbIe TeMBI pedepaToB

How

10.

11.
12.

13.

14.

15.

16.
17.

18.
19.

20.
21.

3HayeHne He(TerasoBoro KOMIUIEKca B MHpOBOH 3KOHOMHKE. (OCHOBHBIC
He(dTemoObIBaronMe cTpanbl Mupa. [oosrya HedTu B Poccun.

Yrinyonenue nepepaboTku HEPTH — aKTyalbHasl MPoOIeMa MUPOBOM U OTEYECTBEHHOM
He(drenepepabOTKH.

Oco0eHHOCTH HEPTH KaK CHIPhsI MMPOLIECCOB TIEPETOHKH.

HoBrle HanpaBieHUs UCIOIb30BAHUS TOPIOUUX UCKOIIAEMBIX

Xapakrepuctuka oredyecTBeHHbIX ycTaHoBoK AT um  ABT. CosepuieHcTBOBaHUE
KOHTaKTHBIX YCTPONUCTB PEKTHU(PUKAIIMOHHBIX KOJIOHH.

CoBepIIeHCTBOBAHNE TEXHOIOTHYECKHX CXEM aTMOC(hEpHOI MeperoHku He(TH.
CoBeplIeHCTBOBAHNE TEXHOJIOTMH BaKyyMHOH M ITyOOKOBaKYyMHOM IEPETOHKH Ma3yTa.
Knaccudukanus  XMMHYECKMX  MPOLECCOB  mepepaboTKM  HE(PTSHOTO  CHIPHS.
XapakTepucTuka HeTSIHBIX OCTaTKOB.

XuMu3M razoazHoro TepMoIin3a He(YTIHOTO ChIPbSL.

CoBeplIlIeHCTBOBaHUE YCTAHOBOK 3aMEJIEHHOT0 KOKCOBaHUsA. OCOOEHHOCTH TEXHOJIOTHH
MIPOU3BOJICTBA UTOJIBYATOTO KOKCA.

[Tpomeccel  mony4yeHHs HEPTSIHBIX IEKOB TEPMOKOHICHCAIIUEH OCTaTKOB.

HoBwie mporeccsl TepMoaacopOIMOHHON —jaeachanbTH3aUU M JeMETaUIU3aliH
HE(TAHBIX OCTATKOB.

Knaccudukanus kaTaluTHYECKHX MpoIeccoB HedTenepepabOTKU MO TUIY KaTaiausa.
CyurHocTs Katanusa. TpeboBaHUs K KaTaau3aTopam.

OCHOBHBIE TEHJICHLIUU U COBPEMEHHBIE MPOOIEMbl TPOU3BOACTBA BHICOKOKAYECTBEHHBIX
MOTOPHBIX TOTUTHUB.

CoBpeMeHHbIE THIPOKATATUTHYECKHE TPOLIECCHl TEpepabOTKU HEPTAHBIX TUCTHIUIATOB U
ocTaTKoB. PU3UKO-XUMHUYECKHE OCHOBBI. COBEPIICHCTBOBAHHNE KATAIN3aTOPOB.
[TpoMmpblIIIeHHbIE TPOLECCHI THAPO0OECCEepUBAHMST JUCTUIUIATHBIX (DpaKIH.

[Iporecchl CEeNEKTHUBHOTO THAPOKPEKHHTa (ruapoienapa@uHu3anus JU3TOIUIMBA U
Macen).

TexHonorust mpou3BoicTBa (GypaHOBBIX cMoi. Mcxonuble mpoaykThl. IIpomsBoacTso
CMOJI U TUTACTHYECKUX Macc Ha OCHOBE Qypdypoia.

[Tpon3BOACTBO CMOJI U TUIACTUYECKUX Macc Ha OcHOBE hypdypora u aneroHa.
[Tony4yenue cunres rasza (katamuzaTopsl). [IpoaykThl cMHTE3a U UX epepaboTKa.
OcoOenHocTH He(TEXMMHUYECKUX TMpolieccoB. MHoroobpasue MpoueccoB MOIYyUEHUS
OJTHOTO U TOTO K€ BEIECTBA.

CnHcoK BONPOCOB K 3K3aMEHY

1.

N

Posib HedTH 1 ra3a B coBpeMeHHOM Mupe. CoBpeMeHHbIe MUPOBbIE TEHIEHIH B TOObIYE
He(TH U rasza.

CoBpeMeHHBIE MPEJICTaBIECHUS O IPOUCXOXKIECHUH HEPTH U PUPOIHOTO Ta3a.
Heoprannueckass KOHIENIMSI MPOUCXOXKAECHUS HePTH U ra3a. Teopus o OMOTEHHOM
POUCXOXKACHUU HEPTH.

Knaccudpukanus nedpru. Xumunueckas kinaccudpukanus. Knaccudukanus nHedTu mo:
IUIOTHOCTH, BBIXOJly CBETJBIX (Ppakiuil, COAEPKaHUIO Cephbl, CMOJIUCTO-ac(haabTEeHOBBIX
BEIIECTB, TBEPAbIX YyriueBoaoponoB. Kiaccudukanusa mo MaccoBOMy COAEpKAHUIO
QJIKaHOB, IUKJIOAJIKAHOB U apEHOB.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Texnonornueckast — knaccupukanus. Kiaccudpuxanums 1o  QU3MKO-XMMHYECKHM
CBOWCTBaM, CTENEHM MOATOTOBKH, COAEPKAHHIO CEPOBOAOPOJA U JIETKUX MEPKANTaHOB.
Knaccel, THIIBI, Tpymnibsl 1 BUABI He(TH.

Xumudeckuit coctaB HeTH. YTaeBoaopoabl HepTH. Ankanbl. ['a3000pazHbIe, JKUIKUE U
TBepable ankaubl. Lluknoankanel. Coxpepkanue B HedTsX. OCHOBHBIE (uU3MYECKHE U
XUMHUYecKHe cBOMCTBA. CKIOHHOCTh HU3IIMX JIKAHOB K 00pa30BaHMIO I'a30BbIX I'MJIPATOB.
[IpeBpamenus B mporeccax HedTenepepaboTKH.

Apomaruueckue yriieBonopoasl Heptu. OCHOBHbIE (PU3HUECKHE U XMMUYECKHE CBONCTBA.
Peakuuu snexrpodunpHOTO 3aMernienus B 0eH30a6HOM siipe. Conepanne apoOMaTHUECKX
YIJIEBOAOPOAOB B HEPTAX U 3aKOHOMEPHOCTHU MX pacipeAesaeHus no GppakiuusimM HedTH.
['etepoaromubie  coeaunenusi Heptu. Cepocomepkamme coeauneHus. OOmiee
coJepxaHue U (GopMbl HaXOxKJeHHs cepbl B HedTH. MepkanTtansl . JAHankuicyabQuabl.
Huankunmucynsduasl. pyrue cepoconepxkamue coequHeHus HedtH. Pacmpenenenue
CepOCoIepIKaIINX COSIMHEHUH 1O (PpaKLMSIM IIPU IIEpEeroHKe He(TH.

CBs13p KOJIMYECTBA Cephl ¢ TUIIOM HedTeil. BimsiHue cepoconepxaimux COeIWHEHUH Ha
CBOWCTBAa HE(TAHBIX TOIUIMB M Ipouecchl HedrenepepaOboTkU. ['maporeHu3alnvoHHbIE
nporiecchl 001aropakxuBaHus HePTAHBIX PpaKIUii.

AzoTcomepkamue coelMHeHMs. A3O0TUCTble coeAuHeHus HedpTH. Pacnpenenenue
a30TCOZEPKAIIMX COCOUHEHUH 1O (QpakuusM Tmpu neperonke ©Hedtu. BrusHue
a30TCO/EpKAIlUX COEAMHEHUI Ha CBOWCTBA HE(QTAHBIX TOIUIMB U  IPOLECCHI
HedTenepepaboTKH.

Kucnopoaconepxkamue coenunenus. Hedrsaple kuciaotsl u QenHosnbl. Cxema ux
BBIJICJICHUS, Cofep)kaHue B HePTH W HEPTIHbIX (Qpakimusax. DHUIUKO-XUMHUYECKHE
CBOWCTBA HEPTIHBIX KUCIOT. BIusHIE KUCIOPOICOAEPKALIMX COSITMHEHUI Ha CBOICTBa
He(TENPOAYKTOB.

Cmonucro-acanbreHoBsle BemiectBa B HedTu. CocTaB CMOJIMCTO-ac(haibTEHOBBIX
BeniecTB (CAB) Hedru (achanbTeHbl, CMOJIBI), KX CTpOEHUE, CBOMCTBA. CXeMa BhIICICHHUS
CAB u3 HedH.

Pacnipenenenuie acdanbTeHOB B HEPTAX, a Takke MO (pakusAM IpH MeperoHke HedTu.
Baussaue CAB Ha npoueccsl HerenepepaOboTKu U CBOMCTBAa HEPTENPOIYKTOB.
MuHepanbHble KOMIIOHEHTH! HepT. MeTansl, BXxoadiue B coctaB HepTH. DopMBbl UX
CBSI3U C OPraHMYECKHUMM BELIECTBAMU: MOP(UPUHOBBIE KOMIUIEKCHl BaHAIMs M HHUKEJ;
KOMILJIEKCHI METaJIOB ¢ ac(habTeHAMH.

OcHoBHbIE dusnueckue cBoiicTBa  He(dTH. IInotHOCTS. BsskocTs "
BS3KOCTHO-TEMIIEPATYPHBIE CBOKCTBA. MoONEKyJsIpHas Macca.

Temneparyps! kuneHus HepTaHbIX ppakiuii. TemnepaTypa KuneHUs Py HECTaHJAPTHBIX
JaBieHUsAX. [laBieHue HaCBIMIEHHBIX MapoB. Temmeparypa BCHBIIKH. Temreparypa
CaMOBOCIUIAMEHEHUS.

TemioBble CBOMCTBA HEPTH: TEIIOEMKOCTb, TEIUIOTa HCMAapeHHs (mapoodpa3zoBaHus),
SHTAJIBNHNSA (TEIIOCOAepKAHNE), TEIIOTA CrOpaHHsl (TETJIOTBOPHAs CIIOCOOHOCTB ).
Huskoremneparypuble cBoiicTBa He(dTU: TemiiepaTypa IOMYTHEHHs, TemIepaTypa
3acThIBaHUS, TEMIIEpATypa Hayajla KpUCTAJUIU3ALUH.

Onrtuueckne cBoiictBa HedgTu. L[Ber. Koaddumment (mokazarensb) MTpeIOMIICHUS.
OnTuueckast akTUBHOCTb. MouiekyisipHas pedpaxius. Jucnepeusi.

CoBpeMeHHbIE MTPeICTaBICHHS O CTPOCHUH HEPTSIHBIX AUCTIEPCHBIX cucTeM. [loBepXHOCTh
pasnena ¢a3 M TOBEPXHOCTHBIC SBJICHHUS B HEPTAHBIX JUCIEPCHBIX CHUCTEMaXx.
[ToBepXHOCTHO-aKTHBHBIE KOMIOHEHTHI HE(PTHU, POJb acalbTeHOB NpU 00pa3zoBaHUU
accoIMaToB. Y CTOMYUBOCTD HE(PTSIHBIX JUCIIEPCHBIX CUCTEM.

Bopounedtsanblie aucrnepcroHHble cucTeMbl. BopoHedTsHble 3MynbcHH. DMYIbraTopbl
HEePTH. Y CTOWYMBOCTh BOJOHE(PTAHBIX dIMYIbCUNA. MeTOIbl pa3pyIIeHus: BOJOHEPTIHBIX
SMyJbCcU. MexaHN4eCcKHi U TEpMOXUMHUYECKUN METObI. JleamynbraTtopsl HeTH.



22.

23.

24.

25.

26.

217.

28.

29.

30.
31.

OU3NKO-XMMUYECKHE METOIbl HcciefoBaHus HedTH. OrnpeneneHue >IEMEHTHOTO H
¢dpakuronHoro cocraBa. OOmas Meroanka aHanu3a HedTeld. DPaKIMOHHBIA COCTaB
HeTeH.

AtmochepHas u BakyymHas TnieperoHka HedTeil. PasnmeneHue HedTAHBIX (pakiui
METOJIOM JKUIKOCTHO-2ICOPOIMOHHOMN XpoMaTorpadu .

CoBpeMeHHbIE METO/Ibl aHAJIM3a U UACHTU(PUKAIIMN XUMUYECKUX BeriecTB. KauecTBeHHbIN
U KOJINYECTBEHHbIN aHanu3. CriekTpockonunyeckue Meroabl uccinenaosanus (AMP-, UK-,
Y®-cniektpockonus), Xxpomarorpadusi, peppakTomMeTpus.

[Tpoueccer nepepadboTku HedhTr. Cxembl iepepaboTKu

TepMuyeckue mporecchl: MUPOJIN3, TEPMUUYECKUN KPEKH HI, BUCOPEKUHT, MOJIydeHUE
TEXHUYECKOTO YIiepoia 1 OuTyma.

Karanuruueckue npouecchbl: KaTaTUTHUYECKUNA KPEKUHT, KATATUTHUECKUN THIPOKPEKUHT,
KaTAIUTHYECKUH pUGOPMHUHT, KaTaJUTUYECKas H30MEpU3alUsl TEHTAaH -TeKCaHOBOM
dbpakuru OCH3UHOB

Knaccugukamuss ToBapHBIX HE(TEHPOMYKTOB: MOTOpPHBIC TOIUIMBA, JHEPreTHYECKHE
TOIUIMBA, HE(PTSIHBbIC Macla, YIrIIepOJHBbIE U BSIKYIIUME MaTepHalbl, He()TEXUMHUECKOE
CBIpbE, HE(PTEMPOAYKTHI CHENHUATBHOTO Ha3Ha4deHUs. OCHOBHBIE KPUTEPUHM KadecTBa
HE(PTEIPOAYKTOB.

bensunsl. TpeOoBaHus M MokKazareny KayecTBa aBTOMOOUIIBHBIX OeH3MHOB. OCHOBHBIE
TEXHOJIOTHYECKHE MPOIECChl MPOM3BOACTBA OCH3WHOB. YTIEBOJOPOAHBIA COCTaB
OCH3MHOBBIX (DpaKIMii Pa3IMYHBIX MPOLECCOB mnepepadoTku Hedtu. TumoBoi cocra
OCH3UHOB.

JuzensHoe TorumBo. CocTaB, TpeOOBaHUS K KQUeCTBY M CBOMCTBA AM3EILHOTO TOIUINBA
Tsoxensie HedTsaHbIe (pakuuu. Hedransie macna. CocTaB, monydeHue, kiaccuduxarms,
(U3UKO-IKCIUTYaTallMOHHBIC TTOKA3aTeIN KadecTBa. | MIpOreHM3alMoOHHbIE TPOIECCH B
TEXHOJIOTHH MPOU3BOICTBA HEPTIHBIX Macel. [ yIpoH.



puiioxenne 2

7 OneHOYHbBIE CPEICTBA ISl IPOBEACHUS MPOMEKYTOYHOM aTTeCTAlIUN
a) [linanupyembie pe3yJbTaThbl 00yUYeHHs U OIlEHOYHbIE CPEJICTBA /ISl NPOBEACHUs MPOMEKYTOYHON aTTeCTAlNM:

CrpyKTypHBIi
JJIEMEHT ITnanupyemble pe3yabTaTbl 00y4eHUs OneHouHble CpeCcTBa
KOMIIETEHIIUH
[1K-2: CrnocoGeH OCyHIecTBISATh KOHTPOJIb CBHIPhSl, MAaTE€pPUATIOB W TEKYHIMX OTKJIOHEHHMH OT 3aJaHHBIX MapaMeTpoB Ui 0OecredeHus KadecTBa

KOKCOXUMMYECKOU INPOAYKIIMH B XOA€ €€ ITPOU3BOJACTBA

[1K-2.1

Ocy1ecTBIII€T KOHTPOJIb ChIPbsl U MaTEPHUAJIOB
JUIs 00ecTeyeH s Ka4yecTBa KOKCOXHUMHUECKOMN
MIPOJYKIMH B XOJI€ €€ MPOU3BOJICTBA

Ilepeuensy meopemuueckux 60npocos K IK3AMeHy:

I'unote3sl npoucxoxeHus HeTH;

KomnoneHTHBIH cocTaB HEPTH U IPYTUX YIIIEBOJAOPOAHBIX CHCTEM MPHUPOIHOTO U
TE€XHOT€HHOT'O IIPOUCXOXKICHUS

Kucnoponconepxkamue coequHenuss He@Ttu. BiusHue Kucnopoicoiepamux COeIUHEHHUH
He(TH Ha cBOMCTBA HEPTEHPOAYKTOB.

Kak BnusroT HU3KHE TeMIepaTypbl Ha HE(QTIHOE ChIPHE?

Jeronanus. OKTaHOBOE U LIETAHOBOE YHCIIO.

Uro Takoe OTHOCUTENbHAS IIIIOTHOCTh He(TH?

Hed1s kak nucnepcHas cucrema. [IpHunHbl 1 HICTOUHUKH 00pa30BaHUs YaCTHUI] B HE(PTH.
Knaccupukanys HeTSHBIX OUCHEPCHBIX CHCTEM HA OCHOBE KIIACCUYECKUX IPU3HAKOB
JUCIIEPCHOTO COCTOSIHUSA: 10 CTENEHU JUCIEPCHOCTH, arperaTHOMY COCTOSIHMIO JUCIIEPCHOU
($a3pl M ITUCHEPCHOHHOM Cpelbl W XapaKTepy MOJEKYJISPHBIX B3aWMOJEHUCTBUM Ha TpaHUIIE
pazzaena das.

[Touemy monexynsipHas Mmacca He(TH WM HEPTEIPOAYKTOB — YCpeAHEHHAS BeIMYNHA?
Buvinonnums 3a0anue:

1.Ilepeuncante OCHOBHbBIE (pU3MUYECKHE CBOMCTBA HEPTSHOro Chiphbs. [l0 KakuM mpU3HAKaM
MO>KHO OTJIMUYUTH MEXY cO00M He(TH pa3HBIX MECTOPOXKICHHHA

Hanummre hopmynbl HEYT1€BOAOPOIHBIX U YTIEBOIOPOAHBIX KOMIIOHEHTOB HE(QTSHOTO rasa
Hanumure ¢opmysabsl CTpOEHUS YII€BOJAOPOAOB, KOTOPhIE MOTYT HAaXOOUThcd B HepTH H
coJZiepKaT 5 aTOMOB yIJIepo/ia B MOJIEKYIIE.

2.Ilpu kpekunre HedTH 0Opazyercs ATUJICH, KOTOPHI MOKHO HCHOJb30BATh AJIS MOTYYEHUS
YKCYCHOM KHCIOTHI. [IpuBeuTe ypaBHEHHS COOTBETCTBYIOIINX PEAKIIUN.

OCHOBHBIMH TIPOLIECCAMH, MPOTEKAIOIIMMHU IPU apoMaTU3aluK HePTH (KaTaTUuTUYeCKUN
pubOpPMUHT), SBJIsIETCS AernpupoBaHre HaQTEHOB U IMKIU3AIMs aJKaHOB C OJJHOBPEMEHHBIM




CTpyKTypHBI
JJIEMEHT

KOMIICTCHI N

[Tnaaupyemblie pe3yabTaThl O0ydeHUS

OneHouHble CpeaCcTBA

neruapupoBanueM. CocTaBbTe CXeMbl 00pa30BaHUs 3TUMHU criocobaMu: a) OeH30:1a; 0) ToiryoJa.
3.Ilepeuncnanre OCHOBHBIE (U3NYECKHE CBOMCTBA HEPTSIHOTO ChIphsi. [0 KakuM mHpH3HAKaM
MOJKHO OTJIHYUTh MEXKIYy cO00M HEPTH pa3HBIX MECTOPOXKICHHIA

Hanummre hopMyssl HEYTIEeBOJOPOIHBIX U YIIIEBOIOPOIHBIX KOMIIOHEHTOB HEPTSIHOTO ra3a
Hanwumure (Gopmysbl CTpOEHUsS YIIICBOJIOPOIOB, KOTOPhIE MOTYT HAaXOOUThCcs B HepTH H
coZiepKar 5 aTOMOB YTJIepo/ia B MOJICKYIIE.

4. TlpoBectu omneHky HepTu ¢ Touku 3peHus ee knaccupukamuu (FOCT P 51858-2002)u
nepepadoTKH C MOIydeHUEM HEe(PTETPOYKTOB, UCIIOIB3YS CICAYIOUINE JaHHbIE:

MaccoBas 1oyt cepol, % - 1,9;

moTHOCTh nipu 20°C, KI/MS — 873;

MaccoBas 107 Boasl, %, He 0oiee — 0,5;

KOHIIGHTPALIHS XJIOPUCTBIX coreit, Mr/am° , He Gomee — 150;

coJiepKaHuEe MEXaHUYECKUX npumeceit, %, He 6onee — 0,04,

JaBJICHUE HACBIIICHHBIX MMapoB, MM.PT.CT. — 405;

MaccoBas JI0Jig CepoBOAOPOa, PpM, He Oonee — 15;

MaccoBast J10Ji1 METUJI- UAITHIIMEPKANTaHoB, PPM, He Oosee — 74,

BBIXOJ (ppakuuu 10 200°C -20%;

BBIX0J (paximn 10 300°C -40%.

TemnepaTypHBbIii HHTEpBAJ MEPErOHKH aBUAIIMOHHBIX OEH3MHOB HaXoAuTCA B mpenaenax ot 400C
1o 1800C. HazoBute coaeprkamuecs B HUX ajJKaHbl HCXO/s U3 TEMIIEpaTyp KUIEHUs JTUHEHHBIX
HU30MEpOB

Kakast BSI3KOCTB oTnpenensercsi SKCIepUMEHTAIFHO ¢ TOMOIIBI0 BUCKO3UMETPOB OCTBAIbAA WITH
[MunkeBnuua?

OO6bscHUTEe HU3NYECKYIO CYHITHOCTh METO/Ia Ta30BOM XpoMarorpadpuu.

Pewumo 3a0auy:

1.13 mpupoauoro raza oobemom 40 1 (H.y.) monyumin xjopmetad Maccoit 30,3 r. Onpenenure
00BEMHYIO JTONIF0 METaHa B IIPUPOTHOM Tra3e

OTlpeNieNieHue TUIOTHOCTH HedTH B JTa0OpaTOPHBIX  YCIIOBHSIX. Kakme tpebGoBaHums
MIPEIBSABISIOTCS K TEMIIEpaType OnpeaenecHus?

Beruncimte cpenHo MOJEKYISIPHYIO Maccy JeTKHX (pakiuii pacTBOpEHHBIX B OEH30Je
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KOMIICTCHI N

[Tnaaupyemblie pe3yabTaThl O0ydeHUS

OneHouHble CpeaCcTBA

koHueHTpauue 20%, ecnu NOHM)KEHHE TeMIlepaTypbl 3aMep3aHus pacTtBopa pasHa 20, a
KpUOCKONHUYECKasi KOHCTaHTa 1y 6enzona Kkp = 5,12.

2. W3 mpupoanoro raza oobemoM 40 i1 (H.y.) moayumsid xjaopMmeran maccor 30,3 r. Onpenenure
00BEMHYIO JIONI0 METaHa B IPUPOTHOM Ta3e

omnpejeNeHue IJIOTHOCTH HePTH B J1aOOPATOPHBIX  YCIOBUSX. Kakue TpebGoBanus
MIPENBABISAIOTCS K TEMIIEpaType ONpeaeacHus?

BoruncnuTte cpegHiOl0 MOJIGKYISPHYIO Maccy Jerkux (pakuumii pacTBOpeHHBIX B OeH3o0I1e
koHueHrpauueir 20%, ecnu TOHM)KEHHE TeMIIepaTypbl 3aMep3aHus pacTtBopa paBHa 20, a
KpHOCKOITMYECKasi KOHCTaHTa j1s1 Oen3ona Kkp = 5,12.

3. Ilpu nermppupoBanuu Oyrana odvemom 10 5 Beiemmiocs 20 71 Bomoponaa. YCTaHOBHUTE
MOJIEKYJIsIpHYIO  (hopmyny oOpaszoBaBmierocss mnpojaykta. OObeMbl Ta30B HM3MEPEHbI MPH
OJIMHAKOBBIX YCJIOBHSIX

Ilepeuens meopemuueckux 60npocos K IK3ameHy:

[IpuBeauTe ypaBHEHUS peakiyii, HEOOXOIUMBIX JJIsl IPEBPAIICHUMN:

a) rekcaH — O€H30J1 — LUKJIOTeKCaH

Kak cBsi3anbpl AuHaMuyeckass U KMHEMaTH4ecKasl BSI3KOCTH kuakocTu? Kak 3aBUCHT BSI3KOCTb
YIJIEBOAOPO/Aa OT €ero MojekyispHol Maccel? Kakoil kiacc yrieBoJlopoJioB HepTH HMeeT
HauMEHBIIYIO (HauOOJIbIITYI0) BA3KOCTh?

MOXHO M TPEeACTaBUTh XUMHYECKHMMH YPaBHEHHSIMH TIPOIECCHl MPOUCXOJAIIME: a) TpH
nieperonke HedTH; 0) npu KpekuHre HedtH. [laliTe 000CHOBAaHHBIN OTBET.

Uem oTinyaeTcs KpeKUHT oT nupoiu3a? UTo Takoe KaTamuTH4ecKuii pudopMuHT?

MeTto/b1 pa3iesieHrss MHOTOKOMIIOHEHTHBIX HE(PTSIHBIX CUCTEM UM UCCIIEIOBAaHUS HEPTH

1 He(PTEmpPOaAYKTOB;

JI1st KaKuX TEXHOJOTUYECKHUX MPOIIECCOB HEOOXOAMMO 3HATh 3HAYCHUE CPETHEH MOJICKYISIPHOMN
Macchel?

OkTaHOBOE€ W IETaHOBOE 4MCIO. [X 3aBUCMMOCTBP OT CTPOEYrIeBOAOPOAOB. MeToasl
OIIpeEICHUS




0) Ilopsinok mpoBedeHHs] NPOMEKYTOYHOH AaTTeCTAllUM, TOKAa3aTeJM M KPUTEPHH
OlleHUBAHMS:

[TpoMexxyTouHasi arTecTanusi MO IUCHUIUIMHE «XHUMUYECKash TEXHOJOTHUS HEePTH U
BBICOKOMOJICKYJISIPHBIX COEIMHEHUN»  BKJIIOYAET TEOPETHUECKHE BOIPOCHI, MO3BOJIAIONINE
OIICHUTH YPOBEHb YCBOCHHS OOYUYAIONIMMUCS 3HAHWUN, U MPAKTUYCCKHUE 3a/aHUS, BBISBISIONINE
CTerneHb c(pOPMUPOBAHHOCTH YMEHUM U BIIaJIEHUH, MPOBOIUTCS B OopME IK3aMeHa.

OK3aMeH 10 JJaHHOW JUCHUUIUIMHE MPOBOAMUTCSA B YCTHOW (popMe Mo 3K3aMEHAMOHHBIM
Owieram, KaXIbli M3 KOTOPBIX BKJIIOYAEeT 2 TEOPETHMUECKHUX BOIIPOCA U OJHO IPAKTHUECKOE
3aJlaHue.

IToxa3aTen U KPpUTEPHH OLICHNBAHUS IK3aMeHa:

— Ha OLEHKY «OTJIHYHO» (5 6aisioB) —00y4aronuiicss AEMOHCTPUPYET BHICOKUN YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETCHIIMH, BBICOKMHA YpPOBEHb 3HAaHMHA HE TOJBKO Ha YPOBHE
BOCIIPOU3BEACHHUS U OOBSICHEHUS MH(OpMAIMKM, HO W HMHTEUIEKTyaJlbHbIE HABBIKM PEIICHUS
npo0JieM u 3ajau:

JIaeTCsl KOMILJIEKCHAs OLIEHKA MPEJIOKEHHOM CUTYyalluy;

JEMOHCTPUPYIOTCSl TJIyOOKHE 3HaHUS TEOPETUYECKOro MaTepuajga U YMEHHUE HUX
IIPUMEHSITD;

[I0CJI€I0BATENbHOE, IPABUIIbHOE BHIIIOJHEHUE BCEX MPAKTUYECKUX 3a/1aHUM;

yMeHue 000CHOBAaHHO M3JaraTb CBOM MBICIIH, A€JIaTh HEOOXOAUMBIE BEIBOIBI.

— Ha OILICHKY «Xopomo» (4 6aina) — oOyJaroniuics IeMOHCTPUPYET CPEIHUN YPOBEHB
c(OPMHUPOBAHHOCTU KOMITETCHIIMI:

JTaeTCsl KOMILJIEKCHAs OLIEHKa MPEAJIOKEHHOM CUTyalluy;

JEMOHCTPUPYIOTCSl JOCTAaTOYHBIE 3HAHHUA TEOPETUYECKOIO0 Marepuajlla U yMEHHE HX
NPUMEHSTH; HO JIOITYCKAIOTCS HE3HAUYNUTENIbHBIC OITHMOKH, HETOUHOCTH

BBITIOJIHEHHE BCEX MPAKTUYECKUX 3aJaHWi; BO3MOXKHBI €IMHUYHBIE OLIMOKH,
HCIPAaBIIIEMbIE CAMUM CTYZEHTOM IOCJIE 3aMEYaHUsl IPENoIaBaTels;

3aTpyJHEHUS NPU AHATUTUYECKHUX OIEPALMsX, IEPEHOCE 3HAHUM U YMEHUN Ha HOBBIE,
HECTaH/IapTHbHIE CUTYallUH.

— Ha OLIEHKY «YIOBJeTBOpHTeIbHO» (3 Oamna) — oOyyaromuiicss JIEMOHCTPHPYET
MOPOTOBBIN YpOBEHb CPOPMUPOBAHHOCTH KOMITETEHIIHH:

3aTpyJHEHUS C KOMIIEKCHOM OLIEHKOM NMPEAJIOKEHHON CUTYyalllH;

HEINOJIHOE  TEOpeTHYeckoe 00O0CHOBaHME, TpeOyrollee  HaBOASAIIMX  BOIPOCOB
IpenoaaBaTes;

BBITNIOJTHEHHE 3a/1aHu# MPU MOJICKa3Ke MPEro1aBaTes;

3aTpyAHEHUS B (OPMYIHPOBKE BBIBOJIOB.

— Ha OIIEHKY «HEeY/OBJIETBOPUTENbHO» (2 Oamia U HIKE) -O0YyJArOIIUICS HE MOXKET
NOKa3aTh 3HaHUS Ha YPOBHE BOCIPOU3BEACHUS U 00BACHEHUS HHPOPMALIUK:

-HeTIpaBUJIbHAsI OLIEHKA MPEVI0KEHHON CUTYaIUH;

-OTCYTCTBHE TEOPETHUECKOT0 0OOCHOBAHUS BBHITIOJIHEHUS 3a1aHUH.



