MuHuCTEpCTBO HAyKH U BBICIIET0 00pazoBaHusi PO
denepanpHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00Pa30BaresIbHOE YUPESKICHUE
BBICIIET0 00pa30BaHUS
«CUBUPCKUU ®EJIEPAJIbHBINA YHUBEPCUTET»

COIVTACOBAHO YTBEPXIAIO
3aBenywmmii kagenapoii 3aBenywmmii kageapoi
Kadeapa koMno3unuoHHbIX Kadenpa koMno3uumoHHbIX
MaTepuaJoB U GU3NKO-XUMHUH MaTepHaJIOB U GPU3HKO-XUMHUU
METAJLIYPrU4eCKUX MPoLeccoB METAJTYPrH4eCKUX IPOLeccoB
(KM(DXMIHIOM)KE@)@HpH T ‘}YI;H;/I‘(;JOI;ZH;e\Ka@erH
Hlumanckui A.D.
MOJNNCH, HHULIUATHI, (haMUITUS MOJNHCH, MHULIUATHI, (haMUITUS

« » 20 T « » 20 T

MHCTHUTYT, peanusyrouuii OII BO MHCTHUTYT, PEATU3YOIUH AUCLUIIIUHY

PABOYASA ITPOIPAMMA JTUCHUIIJINHbBI
OUSNYECKAA XUMUA

HEOPTAHUYECKHX
MATEPHUAJIOB

Huciummuaa  b1.B.03 ®dusnueckas Xxumusi HEOPraHMYECKUX MarepualoB

Hanpasnenue noarorosku /  22.03.01 MarepuanoBeieHue U TEXHOJIOTUU

CIIELIUATBHOCTD MaTepuaioB MPOQPUIb MOATOTOBKH

f)’? n'} n1 nn nf) mrxonnrn_vnn\,nxcr NATANTIATTNAD 11

Hamnpasnennocte
(mpodun)
dopma 00yueHus o4YHas
['ox Habopa 2018
Kpacnosipck 2021
o3 Siimis | LOKYMEHT MOAMUCAH
1: YHUBEPCUTET | UNIVERSITY 3"EKTPOHHOM noun”cbl-o

CepTtudimkar: 6EA1 7389 2A8A SACD E60C 3E69 C5A6 A666

Bnapeneu: ®rA0Y BO "CUBUPCKUW ®EAEPANBHBIA YHUBEPCUTET”

DencTeuTeneH: ¢ 24 masa 2022 r no 17 aBrycta 2023 r.




PABOYASA ITPOIPAMMA TNUCHUIIJINHBI

COCTaBJIEHA B COOTBETCTBUU ¢ DenepaibHBIM IOCY1aPCTBEHHBIM
o0pazoBareIbHbIM CTAHJAPTOM BBICILIETO OOPa30BaHUS [0 YKPYITHEHHON

rpymmne
220000 « TEXHOJIOTN MATEPHUAJIOB»

Hanpasnienre noAroToBKY /CeNUaIbHOCTD (Mo uiib/crienuanu3anusi)

Hanpasnenue 22.03.01 MarepuanoBeieHHe U TEXHOJIOTUU MarepuaioB

npoduas moAarotoBku 22.03.01.00.02 ®u3nko-XxuMus MaTepUaIoB 1

IMponeccCoOB

[Iporpammy KaHJ.XMM.HayK, 1oueHT, Bacuibsera M.H.

COCTaBUJIN



1 Hean u 321294 M3VUYCHUA TUCHMIIIIAHBI
1.1 Iexp mpenoagaBaHus TUCIIUILINHBI

Henpto u3ydyeHUs JUCUUIUIMHBI SBISETCA (POPMUPOBAHME 3HAHMUIA,
YMEHUN U HaBBIKOB, MO3BOJSIOMIUX MPOBOAUTH AHATU3 MPOILECCOB MOTYUYEHUS
HEOPTaHWYECKUX MAaTEPUATOB M OCYIIECTBISATh PEryJIMPOBAHUE HUX CBOWCTB;
OCBOCHHE TEOPETUYECKHUX OCHOB TBEpAOPasHBIX IpeBpaIleHUH;
dbopMHpoBaHUE TPEACTABICHUN O BIUAHUM JE()EKTHOCTH Ha PEaKUUOHHYIO
CIIOCOOHOCTH, PU3NUYECKHe U (PU3NKO-XUMUYECKHE CBONCTBA BEIIIECTB.

[IpeameTom Kypca SBASIOTCS (U3HKO-XMMHUYECKHE 3aKOHOMEPHOCTHU
TBepAO(ha3HBIX MPEBpAIICHUN, MPEJICTaBICHUSI O BIUSHUU Ae(PEKTHOCTH Ha
PEAKIIMOHHYIO CHOCOOHOCTh, (U3MUECKHE U (PUIUKO-XUMUYECKHUE CBOMICTBA
KOHJICHCUPOBAHHBIX (ha3.

OObekTaMu U3y4YeHHUs SBISIIOTCS: METAUIbl, CIUIABbI, XUMHYECKHE
COEJIMHEHHUsI, TOJYNPOBOAHUKH, a Takxke (pusmdyeckue U (U3NKO-XUMHUUECKHUE
SBJICHUS, CONMPOBOXIAIOIINE TIPOLECCHl HMX TMOJy4eHHUs, OO0padoTku U
IKCILTyaTaIyH.

Merononoruueckas KOHUENUUA Kypca Oasupyercss Ha TOM, YTO
PETYJISIPHOE CTPOTO MEPUOJAMYECKOE KPUCTAUIMUECKOE CTPOCHHE SIBISETCS
UJICATU3UPOBAHHON cxeMoW. PeanmpHble KpUCTALIBI HEWU30EKHO COJEpXkKar
pPa3INYHOTO pOJA OTKJIOHEHMs, 32 KOTOPBIMH YKPENWINCh MPEJICTaBICHMUS,
Kak 0  JedekTax,  CO3Jal0LUX  CTPYKTypPHOE  pa3ymnopsi0uYeHHUE,
ONpENENSIoONIee XapakTep HMOHHBIX MPOLECCOB, (PU3NYECKHE CBOWCTBA
KPUCTAJIOB W UX OKCIUIyaTal[dOHHBIC XapaKTEPUCTUKU: MEXaHUYECKHeE,
AIEKTPUUECKHUE, ONITUYECKUE U MHOTHE JIPyTHE.

1.2 3agauu u3yuyeHUs JTUCITATLUIUHBI

OcHOBHOU 3amadeil W3y4YeHUs TUCHUIUIMHBI SIBISIETCS (hopMuUpoBaHUE
KOMIIETEHLIUM, TIO3BOJISIIOIIUX IPOBOAUTH aHAINW3 IIPOLIECCOB IOIYYCHUS
HEOPraHMYECKUX MATEPUAIOB U PETYJINPOBAHUE UX CBOMCTB.

1.3 IlepedeHb IUTAHUPYEMBIX PE3YJIbTAaTOB OOYYECHHS IO JUCIUILINHE
(MOIyNI0), COOTHECEHHBIX C IUIAHUPYEMBbIMH pe3yjbTaraMd OCBOEHUS
o0pa3oBaTeIbHOM IPOTPAMMBI

OIIK-3:r0oTOBHOCTHI0 IPUMEHATH (PyHIaAMEHTATbHbIE MAaTeMATHYECKHUE,
eCTeCTBEHHOHAY4YHbIe U 00IIeHHKEHEPHbIe 3HAHUS B PO¢eCCHOHATbHOI
AeATEeJbHOCTH

YPOBGHL 1 3HATb 68.30By10 TCPMHUHOJIOTUIO, OTHOCALIYIOCA K XUMHYECKOMN
TEPMOAUHAMUKEC U KUHCTHKE, OCHOBHBIC ITOHATHUA 1 3aKOHBI
TCPMOJUHAMUKH, 00J1acTH UX HCIIOJIB30BaHMAA,

YPOBCHL 2 3HATb CTPYKTYPHBIC 0COOEHHOCTH TBCPABIX TCJI, CBA3AHHBIC C HATNYNUCM
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ne(eKTHBIX COCTOSTHUHN

VYposens | YMETh UCIOJIb30BaTh B3aMMOCBSI3b CBOWCTB BEIIECTB U CTPYKTYPHI 1A
(bopMHpPOBaHMSI FKCILTYaTaAlMOHHBIX XapaKTEPUCTHK MAaTEPHATIOB.

Yposens 1 BJIaJIETh METO/IaMH UCIIOJIb30BaHUs B3aUMOCBSI3M (PU3MUECKUX CBOHUCTB
BEUIECTB C Je(PEKTHOU CTPYKTYpOH At GOpMUPOBAHUS 33JaHHBIX
AKCIUTYaTAMOHHBIX XapAaKTEPUCTUK COBPEMEHHBIX MaTepHalIoB.

OIIK-4:croco0HOCTBIO COYETATH TEOPHIO U MPAKTHKY VI PelIeHUs] MHKEHEPHBIX
3a1a4

VYposens | 3HATh 3aKOHOMEPHOCTH MPOTEKAHUS TBEPIO(Pa3HBIX XUMHUECKUX
IPOLIECCOB U SIBJICHUH MepeHoca ¢ yyacTueM Je(eKToB;

YpoBeHsb 2 3HaTh XapakTep BIUSHUS e()EKTHOCTH Ha PEaKIIMOHHYI0 CIIOCOOHOCTH U
(UBUKO-XMMHYECKHE CBOMCTBA TBEPIBIX TEII.

YPOBCHL 1 YMETh NPUMCHATH TCOPCTUUCCKUC 3HAHUA IJId aHAIIN3a (I)I/ISI/IKO-
XUMHUYCCKUX ITPOLECCOB.

VYposens 1 BJIAJIETh METOAAMH HCIIOJIb30BAHUS CTPYKTYPHOTO aHAIN3a U
orpeeseHus] PU3NUECKUX U PU3MKO-MEXaHUYECKUX CBOMCTB
MarepuaioB, TEXHUKH MTPOBEJICHUS SKCIIEPUMEHTOB U CTaTHUCTUYECKON
00pabOTKH SKCIEPUMEHTATBHBIX TAHHBIX.

IIK-4:cnoco0HOCTHIO HCIIOJIB30BATH B HCCJEA0BAHUSAX U pacyeTax 3HAHUSA 0 MeTOax
HCCJIeIOBAHNS, AHATNU3a, THATHOCTUKH M MO/IeJTHPOBAHUS CBOMCTB BellleCTB
(MaTepuaJjioB), GU3MYECKUX U XUMHYECKUX NMPOLECCAX, MPOTEKAWIINX B MaTepraiax
MPHU UX NMOJIYyYeHUH, 00padoTKe U MoaMPUKaAITUN

Yposens 1 3HATh 3aKOHOMEPHOCTH CTPYKTYpOooOpazoBaHusl, (ha3oBble PEBpaIICHUS B
Marepuanax, BIUSHUE CTPYKTYPHBIX XapaKTECPUCTHK Ha CBOMCTBA
MaTepUAIOB

YposeHs 2 3HATh IIPUHLUIILI UCIIOIb30BaHUSA TEPMOIUHAMUYECKOTO MOAX0a IS
aHanm3a QU3NKO-XUMUYECKUX MTPOLIECCOB

VYposens 1 YMETb IPOBOJUTH (PU3NKO-XUMHUYECKUI aHATN3 TIPOIIECCOB

Yposens 1 BJIJIETh METOJAMH OLIEHKY OCHOBHBIX I1aPAMETPOB BEILECTB C

HCIIOJIBb30BAHHEM Q)HSI/IKO-XI/IMI/I“ICCKI/IX MOI[CJ'IGfI

1.4 Mecro aucuuiuivHbl (MOAYJIA) B CTPYKType 0Opa3zoBareibHON
POTPaMMBbI

Huciunnraa «®u3nueckass XUMUS HEOPTraHUYECKUX MAaTepUaioB»
OTHOCHUTCSI K IHMKIy OO0s3arelbHBIX JUCIUIUIMH BapHaTUBHOM  YacTH
y4eOHOT0 TUTaHa.

Jns wn3ydeHuss AUCHMUIUIMHBL «DPU3MUYECKass XUMHUS HEOPraHUYECKHUX
MaTepuagoB» CTyJCHTaM HEOOXOJMMO YCBOWUTH CJEAYIOIIUME Oa30BbIC
JTUCIUILINHEI:

duszuka

XuMust

Maremaruka

dusnyeckas XUMHI

3H3.HI/I${, YMCHHA MW HAaBBIKM, IIOJYYCHHBIC IIPU HU3YUYCHHUHU JAHHOIO

4




Kypca, MOryT OBbIThb  HMCHOJIb30BaHbl  TpPU  BBIIOJHEHUH  HAYYHO-
HCCJIEIOBATENILCKUX Pa0OT M BBIMYCKHOW KBaTU(UKAIUOHHON pabOThI, TpH
W3Y4YEHUU TaKUX JUCLUILIINH KaK

Teopernyeckne OCHOBbI M TEXHOJOTMHM TOJYYEHHs] MEPCHEKTHUBHBIX
MarepuaioB

MarepuanoBeieHUE KEpaMUYECKUX M KOMIIO3ULIMOHHBIX MaTepUaioB

Teopus MeTaTypruyecKux IMpOLECCOB

1.5 Ocob6eHHOCTH peanu3aluy JUCIUILTUHBI
S3BIK peanuzaumuu gucHUIUIMHBL Pycckuil.

HuciuminHa (Mmonynb) peanusyerca 6e3 npumenenus 90 u JIOT.



2. O0beM TUCHUILIMHBI (MOTYJIS1)

Bun yue6HO# paboThI

Bcero,
3a9ETHBIX
CITMHUI]
(akam.gac)

CemecTtp

Oomast Tpy10eMKOCTh
JTHCIUTIIHHBI

11 (396)

3(108)

4(144)

4 (144)

KonTakTHas padora ¢
npenofaBaTesieM:

4,5 (162)

1,5 (54)

1,5 (54)

1,5 (54)

3aHATHA JICKIIMOHHOI'O THIIA

1,5 (54)

0,5 (18)

0,5 (18)

0,5 (18)

3aHATHA CEMUHAPCKOTO THUIIA

B TOM YHUCJIC: CCMUHAPbI

MPAKTUYCCKUC 3aHATHA

1,5 (54)

0,5 (18)

0,5 (18)

0,5 (18)

IIPAKTUKYMBI

J1abopaTropHbIe paboTHI

1,5 (54)

0,5 (18)

0,5 (18)

0,5 (18)

JpyTHe BUIbI KOHTAKTHON
paboTEI

B TOM YHCJIC: TPYIIITIOBBIE
KOHCYJIbTalluN

UHAWBUAYAIbHBIC
KOHCVYJIbTAllMH

HWHad BHEAyAUTOPHAaA
KOHTaKTHas pa60Ta:

TPYHIIOBBIC 3aHATUS

WHAWNBUAYAIBHBIC 3aHATU

CamocrosiTesbHass pabora
o0y4JaoImmuxcs:

4,5 (162)

1,5 (54)

1,5 (54)

1,5 (54)

H3y4YCHUE TEOPETHYECKOTO
kypca (TO)

pacyeTHoO-TpadUuecKue
3amanws, 3anaun (PI3)

pedepar, acce (P)

KypCOBOE IIPOEKTUPOBAHHE
(KII)

Her

Her

Her

Her

KypcoBas pabota (KP)

Her

Her

Her

Her

IIpoMe:kyTOYHASI ATTECTAIUSA
(3auéT) (Ix3amen)

2(72)

1(36)

1.(36)




3 Conep:xanne TUCHUILINHBI (MOTYJIs1)

3.1 Paznensl TUCHUIUIMHBI U BUJbI 3aHATUN (TEMaTHYECKUM TU1aH

3aHATH)

3aggaTusa
CEMHUHAPCKOTO THUIIA

Cemunap | Jlaboparo
3aHATUSA | BI /MR pHBIC Camocros
Monaynu, Tembl 6 @
No /i (pasnes) nexiuonH | [Ipaktuue | paboOTHI TeJIbHAs OpMHUpYEMBIE
Oro TUMa CKHE u/unu pabora, KOMIIETCHIINH
JUCIUTIAHBI
(akam.uac) | 3amarusa | IIpaktuky | (akam.gac)
(akan.gac) MBI
(akam.gac)
1 o] 2 A I~ L 7
DU3UKOXUMUS
1 AIEKTPOXUMHYECK 10 10 10 28 OHK1:[3K?4HK-4
UX MPOLECCOB
Kuneruka
2 TOMOTEHHBIX 8 8 8 26 OIIK-3 OIIK-4
MPOIIECCOB
Knaccudukarus u
OCHOBHBIE (DU3HUKO
3 -XUMUYECKHUE 3 2 0 10 OIIK-3
CBOIICTBa
TBEP/ABIX TEN
4 | Teopus 3 4 8 10 | OIK-3 OIIK-4
pacTBOpPOB
Teopus
5 KPUCTAIIOB c 4 6 0 16 OIIK-3 OIIK-4
nedexTamu
3aKoHbI u
MEXaHU3MBI
T dy3un.
TepmonnHamuka
6 |" P B 6 10 18 | OTIK-3 OITK-4
B3aUMO/ICHCTBUI
u ¢buzuko-
XUMHUYCCKHE
MOJIETIM CHCTEM H
MIPOIIECCOB
HucnepcHeie
CUCTEMBI,
7 TEPMOJIMHAMHUKA 18 18 18 54 OIIK-3 OIIK-4
MOBEPXHOCTHBIX
SIBJICHU I
Bcero 54 54 54 162




3.2 3aHATUd JIEKIIMOHHOTO TUIIA

n/n

No paznena
JTUCIIAILIINH
Bl

HaumenoBanue 3ansatuit

O0BeM B akaj.gacax

Bcero

B TOM 4YHCIIE, B
UHHOBAIlMOHHOH

dbopme

B TOM 4YHCIIE, B
JJIIEKTPOHHOU

dbopme

DU3UKOXUMUSA
AIEKTPOXUMHUUYECKHIX
IIPOLIECCOB.
DNEeKTPOIUTHI,
knaccuduxanus,
cBoiicTBa. CKOpOCTH
JIBUYKEHUS UOHOB,
MOJABUKHOCTb, YUCTIA
IepeHoca. Y AenbHas 1
SKBUBAICHTHAS
AIEKTPUUECKas
MpoBOAUMOCTH. Biusinue
KOHILIEHTpAlUH
AJIEKTPOJIUTA Ha
3JEKTPOIIEPEHOC.
DIEeKTPOIHBIC
noreHuuansl U 3J1C
raTbBaHUYECKOTO
3J€MEHTa. Y paBHEHHE
HepHcra.
Knaccuduxarus
a5eKTpo1oB. llepenoc
3JIEKTPUYECTBA YEPE3
JIEKTPOJUTHL. TBepbIe
3JEKTPOJIUTHI.
TepmonnHamuka
raTbBaHUYECKUX
3JIEMEHTOB. PaBHOBECHBIN
3JIE€KTPOJIHBIN NOTEHLIHAT
Y €ro 3aBUCUMOCTH OT
KOHLIEHTpaLUH
peareHToB. J{BOiHOI
3JIEKTPUYECKUN CIION 1
AIEKTPOKAMWUISIPHBIC
a¢ddexTrr. MonHas
MIPOBOIMMOCTh. Yncna
MepEeHOCa UOHOB.
TornuBHBIE STIEMEHTHI.
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OcHOBBI OpMaATBHOM
KUHETUKH.
Kunernueckue
ypaBHeHUs (popManTbHON
KUHETUKU. CKOpOCTh
peaKIy, KOHCTaHTa
CKOPOCTH pEaKLUU.
[Topsimok peakuuu u ee
MOJIEKYJISIPHOCTb.
Kunerunka npoctbix
peaKIuii: mepBoro,
BTOPOTO U N-TO MOPSIKA.
Crioco0bl onpeienieHust
MOPSAJIKA PEAKIUH.
VYpaBHeHune AppeHuyca.
Kunetnka oOparumsix,
MapayIeIbHbIX U
MOCJIeI0BATEIIbHBIX
peaKIuii.

Kpucrannuyeckue u
amMop(dHBIE TBEp/IbIC TEIIA.
Honnble, KOBaJICHTHBIE,
METAJUIMYECKUE U
MOJIEKYJISIPHbIE
kpuctausl. Kpucramisl ¢
BOJIOPOJIHBIM THUIIOM
cBaA3u. TBepable Tena co
CTPYKTYpPHOUH
PasyInopsI04€HHOCTHIO.
CrtpoeHue u CBOMCTBA
crekoi. CTpoeHue u
CBOMCTBA METAUIMYECKUX
crexoi. CBoiicTBa
TBepAbIX BemecTB. CBA3b
CTPYKTYypa — CBOMCTBA.




TepMmoauHamuka
pacTBOPOB.
TepMmoguHamuyeckas
kiaccudukanus
pacTBOpoB. Tumbl
TBEPJIBIX PAaCTBOPOB
(KpUCTALIIOXUMUYECKAST
KJTaCCU(HUKAIUH).
CBolicTBa HACATEHBIX
pacTBOPOB.
TepMoguHamuyeckue
(YHKIMU CMELICHHUS.
HewuneanbHbie pacTBOPHI.
Knaccuduxarus TBEpIpIx
pactBopoB. M3oMopduzm.
Tumel, 3aKOHEI U
TepMOAMHAMHKA
nzomopduzma.
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Peanphas cTpykrypa
TBepaoro tena. Jledexrs
KPUCTAUIUYECKOTO
crpoenus. [IpoTskeHHbIe
nedexTsl. Teopus
KPHUCTAIOB C
nedexramu. TUITbI
neEeKTOB.
Craructuueckas
TEPMOIMHAMHUKA
ne(heKTHBIX KPUCTALIOB.
3aKoH JIEHCTBYIOIINX
Macc JUIsl peakiuii Mex Iy
nedeKTaMu.
Pazynopsimouenue
KPUCTALTNIECKUX
TBepAbIX Ten. [TpaBuna
3aliCH peaKUui ¢
Y4aCTHEM TOUEUHBIX
nedexroB. CoOCTBEHHOE
U IPUMECHOE
pazymopsiIoueHue.
TennoBbie AehEKTHI.
KonnenTpanus nedexkron
B TBEPJIOM TeEJIE.
B3aumocBs3b
ne(heKTHOCTH U
(U3UYECKUX CBOWCTB
TBEPJOro Tea.
Pazynopsinouenue
METa/UIOB U
MHTEPMETATHYECKUX
coenuHeHu. MeTonl
UCCIIeIOBaHUs AC(PEKTOB.
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SIBneHus nepeHoca B
KpHUCTa/LIaxX €
nedekramMu. 3aKOHBI U
MeXaHU3MBbI U Py3HH.
DeHOMEHOJIOTHYECKHEe
ypasHeHus. [Iepsoe
ypaBHeHue Duka.
VYpaBuenune Appenuyca.
Bropoe ypaBHenue duxka.
Kpaessbie 3anaun.
Pemienust BToporo
ypaBHeHus Duka.
Oco0EHHOCTH pPEICHHS
s i dysun u3
0ECKOHEYHO TOHKOTO CJI0s
muddyzanra B
OEeCKOHEYHOE TelIO.
ATtomHas Teopus
muddy3un. Moaenun

1} Py3nOHHBIX
MIPOLIECCOB B TBEPAOM
tene. Jludpdysus npu
Xa0THYECKUX
OITyKTaHUSIX.
Camomuddysus.
Xumuueckast 1uddy3us.
B3anmocBs3b

K03 PHULIHEHTOB
camoaudpy3uu u
XUMUYecKoi nuddy3umn.
Teopus [lapkeHa.
Bsaumuas nuddysus B
CIUIaBax 3aMelIeHHUS.
S¢ddexr Kupkennamna.
Dpdext Openkens.
[Ipupona peakinoHHOM
CIIOCOOHOCTH BEILIECTB.
TepMoauHamMuKa peakiuil
C Y4acTHEM TBEPbIX TEJl.
Kunetnka pocta TBEpIbIX
Gbas.
DEHOMEHOJIOTUYECKHE
ypaBHEHUS.
Tonoxnmunueckue
peakuuu. Peakunu Ha
TpaHULE pa3fielia TBEPA0e
TE€JIO0 — KUIKOCTb.
Oxucnenre MeTauioB
MIPU 3aMeJIEHHBIX
Mex(azHbIX Mporeccax.
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Kitaccuduxanmst
JUCTICPCHBIX CHCTEM.
[ToBepxHOCTHOE
HATSDKEHHUE. Y PaBHEHUE
Tu60ca-I'expMrosneua mis
BHYTpPEHHEH (T10JIHO)
SHEPTHH [TOBEPXHOCTHOTO
CI10s1.

OCHOBHbBIE OHATHSL:
ancopOrust, ancopOeHT,
ancopOTuB, abcopoar,
necopouus. [Tpupona
aIcOpOIIMOHHBIX
sBieHuid. Gusnyeckas u
XUMUYECKas aicopOIns.
YpaBHEHUS U30TEPMBI
ancopOuuu Jlenrmropa u
Opeiinanuxa. Teopun
[Tonsaau u BOT.

PacueT ru60coBckoif
amcopOIuu 1Mo
WU3MEHEHUIO
KOHIICHTpAIH B 00BEME.
VYpasuenue [u606ca mst
amcopOuuu u3
pa30aBIIeHHBIX
pacTBOPOB.
[ToBepxHOCTHAA
aKTHUBHOCTbH BEILIECTB U €€
XapaKTePUCTHKA.
[ToBepXHOCTHO-aKTUBHBIE
Y TIOBEPXHOCTHO-
MHAKTUBHbBIC BEIIECTBA.
Anre3us u Kore3us.
VYpaBuenue lronpe mis
paboThI afare3uu. Yron
cMayuBaHus (KpaeBoit
yroi) u 3akoH FOHra.
CBs13b pabOTHI AITe3Un €
KpaeBbIM YTIIOM
(ypaBHenwue Jlrompe-
IOnra). JInodunsHOCTH U
m1ohoOHOCTH
IIOBEPXHOCTEH.
JuddepeHunanbHas u
WHTETpaTbHAS TETUIOTHI
CMa4YMBaHUS.
TunpodobHbIE
Marepuaibl. Ororanus.
DNEKTPOKUHETUYECKUE
SIBJICHHS: JJIeKTpodopes u
MOTEHILIUAT OCEJIAHNUS,
AIEKTPOOCMOC U
MOTEHIIUA TCUCHUSI.
OO6m1as xapakTepucTUKa
ctpoenus [I2C.

Vnarweawe [vaccorna-
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3.3 3aHgaTHs CEMMHAPCKOr0 THIIA

O0BeM B akaj.yacax

No
B TOM YHCIIe, B B TOM YHCIIE,
Ne | paznmena N N
HanmeHnoBanue 3aHsATHIA WHHOBAIIMOHHOM B
/11 | JUCIIAILT Bcero .
dbopme AIIEKTPOHHOU
WHBI
dbopme

— CBOMCTBa paCTBOPOB
3JEKTPOJIUTOB;

— IIOJIBUKHOCTb MOHOB U
YHUCJIa IEPEHOCA;

— DJIEKTPOINPOBOJIHOCTD
PacTBOPOB JIEKTPOIUTOB;

— BOJIOPOJIHBIN MOKa3aTellb U
MIPOU3BEICHUE
pPacTBOPUMOCTH;

— BJIEKTPOINPOBOTHOCTh
TBEPABIX TEI;

— DJIEKTPOIHBIE MOTEHIIUATBI
U 3JIEKTPOJBIKYIIAs CUJIa
TraIbBaHMYECKOTO 2JIEMEHTA.

10 0 0

— OCHOBBI KHHETHKH
TOMOTEHHBIX PEaKIUii;

— METOJIbl OIIPEACIICHUS
MOpSIKA U KOHCTAHTBI
CKOpPOCTH XUMHUYECKOU
peakuuu;

— BIIMSIHUE TeMIIEparyphl Ha
CKOpPOCTb PEaKIIMH.

— KiaccuduKanus u
OCHOBHBIE CBOICTBa
KPUCTANINYECKUX TET;

— BEJIMYUHBI, OTHCHIBAIOIINE
KPUCTAUINYECKYIO PELIETKY;
3 3 — MpaBuJia 3aucu 2 0 0
KpUCTALIOrpadhUIeCKUX
KOOp/IMHAT;

— ypaBHeHue Bynbda-bperra
U ero (pU3NYeCKHii CMBICIT;

— UH/IEKCBl UHTEP(EPEHIINH.

— UJCAIBHBIE U PEATbHBIC
pacTBOpHI,

— XMMUYECKHAN TOTEHIMAI
KOMIIOHEHTA B PaCcTBOPE;

— THUIIBI TBEPJBIX PACTBOPOB;
— npasuiio Berapna.
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— TUIIBI 1e(PEKTOB B
KPUCTALINICCKUX TeNax;

— OCHOBHBIE CXEMBI
Pa3yIOpSI0UCHUS;

— IpaBUJIA 3AMKUCH PEaKIUi
C y4acTueM J1e(heKTOB.

— MexaHu3Mbl 1} y3uu;

— mudpy3uOHHBIE
XapaKTePUCTUKH U
muhy3noHHBIE TTapaMETPHI,
ypaBHEHHE AppEeHUYCa;

— IIepBOE U BTOPOE
ypaBHeHUs DUKa;

— CTaTUCTHYECKas
TEpMOJUHAMUKA 1€(PEKTHBIX
KpPHUCTAIOB;

— 3aKOH JICMCTBYIOIINX Macc
JUTS peakIuid Mex a1y
nedexramu;

— KHUHETUYECKHe
3aKOHOMEPHOCTH
reTepPOreHHBIX PEAKLIN;
—3akoH TamMana;

— B3aMOCBSI3b
KOHIIEHTpaIuu 1e()eKTOB U
CKOPOCTH TOMOXUMHYECKHX
peakuuii.

— TUCTIEPCHBIE CUCTEMBI U
HX KOJIMYECTBCHHEIC
XapaKTEPUCTHUKU;

— ITOBEPXHOCTHOE
HATSHKCHHE,

— ypaBHeHus IOHra,
Jlanmaca, TomcoHa-
KennBuna;

— BUJIBI U 3aKOHBI
amcopOnuu;

— SIBJICHHE CMauMBaHUs.

18
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3.4 JIabopaTopHbIE 3aHATHS

n/n

Ne
pazaena
JUACITUTLIT
VHBI

HaumenoBanue 3anatuit

O0BeM B akaj.yacax

Bcero

B TOM YMHCJIE, B
WHHOBAIlMOHHON

dbopme

B TOM 4YHCIIE,
B
3IEKTPOHHOU

dbopme
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— Ilorenumomerpuueckoe
onpexaenenue pH pacTBopos.
— DIEKTPOIPOBOAHOCTh
PacTBOPOB BJIEKTPOIUTOB.

1 1 — Onpenenenne DJ1C 10 0 0
raTbBaHUYECKOTO 3JIEMEHTA.
— DIEKTPOIPOBOAHOCTh
TBEPJIbIX OKCUJTHBIX
AJIEKTPOJIUTOB.

— M3yyeHne KHHETHKH
PEaKIy Pa3oKEHHS
MIEPEKHUCH BOJIOPO/IA.

— OrnpeziesieHe KOHCTAHTHI
CKOPOCTH PEaKIIUU BTOPOTO
TOPSITKA.

— N3ydyeHue KuHeTuKu
pacTBOpeHus u 1uddys3un B
BOJIHBIX PacTBOpaXx.

3 4 — Onpenenenye TeroThl 8 0 0
00pa3oBaHMS TBEPJOTO
pacTBOpa U3 IByX TBEPJbIX
KOMITOHEHTOB.

— Muddysus B MHOrodasHou
CUCTEME.

— M3yyeHue KUHETUKHU
TOIMOXUMHUYECKUX PEAKLIAMN.
— BricokoTemneparypHoe
OKHUCJICHUE METAJUIOB.

— N3ydyeHue KuHeTUKu
IIPOLIECCOB TPABJICHHUS.

10 0 0

— Onpenenenue
MOBEPXHOCTHOTO HATSKEHUS
JKUJKOCTH.

— Onpenenenne aacopouu
YKCYCHOH KHCIIOTBI YIJIEM.

5 7 — Onpenenenue 18 0 0
ANEKTPOKUHETUYECKOTO
MOTEHIIAIAa 30Jei METOI0M
anekTpodopesa.

— Ilomyuyenue u koaryasanus
KOJUTOMIHBIX PacTBOPOB.

Dann £A A N

S ®oHa OULEHOYHBIX CPEACTB /sl NMPOBEACHUS IPOMEKYTOYHOU
arrecTanum

OueHoYHbIE CPENCTBA HAXOATCA B IMPHIOKEHUH K pabouuM
[porpaMMam JIUCLHUIUIVH.

16




6 IlepeyeHb OCHOBHOW W JONMOJHUTEJbHOH Y4eOHOIl JHMTEpaTypbl,
HE00X0AMMOi VIS OCBOCHHS AUCHUILIMHBI (MOXYJIA)

6.1. OcHOBHAas JUTEpATypa

ABTODBI, 3armaBue WznarenscTBO,
COCTaBUTEIN roJt

JI1.1 | umanckuii A. OU3NKOXUMHUSI TBEPAOTO Tela: yueOHoe KpacHospck:

@., [llyoun A. A. |nocobue /i By30B IO CHENUATBHOCTAM Kpacnosipckuit
070800 "®du3zukoXxuMus MpoIeccoB U YHUBEPCUTET
marepuaio” u 01100 "Xumus" mo [BETHBIX
mucuumiIrnHaM "OU3NKOXUMUS METALIOB U
HEOpPraHUYECKUX MarepuaioB” u 30J10Ta
"®duzukoxumus HeynopsaaodeHubix cucrem" | [I'YIIMu3], 2004

JI1.2 | CtpombGepr A. T'., | Dusnueckas XuMusi: y4eOHHUK JJIs Mocksa: Beiciias
Cemuenko /. II.  |cTyneHTOB By30B, 00y4. [10 XUMUY. CIELL. mikoa, 2006

JI1.3 |Cymm B. [1. OCHOBBI KOJIJIOUIHON XUMHHU: yueo. Mocksa:

nmocoOue JyIsi CTYJIEHTOB BY30B Axanemus, 2007

JI1.4 | Iumanckui A. DU3UKOXUMUS HEOPTAHUYECKUX KpacHosipck:
®., benoycosa B. | Marepuanos: 31€KTpOH. y4el.-MeTo/I. HIIK CDVY, 2009
H., CumonoBa H. | koMIUIEKC TUCITUTIIIMHBI
C., BacunnbeBa M.

H., llly6un A. A.,

Axumos U. C.

JI1.5 | benoycoBa H. B., | Xumunueckas KHHETUKA: 3JIEKTPOHHBIN KpacHosipck:
BbenoycoB O. B., | y4eOHO-METOIMYECKUN KOMITJIEKC T10 Coy, 2009
Hunyx C. JI., nucturmaHe (Ne 1441-2008)

Uy0bapos A. B.,

Bacunwera M. H.,

Henuncos B. M.,

[y6un A. A.,

Henuconsa JI. T.

JI1.6 | Inmanckuii A. dusnKa TBEpAOIo Tena: yued.-MeToI. Kpacnosipck:

@., [Togkomaes O. |mocobue [y Kypc., mpakTud. u camocrosr. |CDY, 2013

n., pabotsl ctyaentoB Hamp. 150100.68

MonotkoBckas H. | «MarepuanoBeeHue U TEXHOJIOTUH

0. MarepuaioBy |

6.2. J/lononuurenpHasd aureparypa
ABTODBI, 3arnasue N3narenscTBo,
COCTaBUTENIU TOJT

JI2.1 |Tunbnebpanar O. | OuU3MUECKas XUMHUS: TPAKTHKYM Kpacnosipck:

M., benoycosa H. Kpacnosipckast

B. aKageMus

I[BETHBIX
METALJIOB U
30J10Ta
[TALIMu3], 2000

JI2.2 |Tunbnebpanar D. | Dusnueckas XUMUsS: METOJI. YKa3. K J1a0. Kpacnostpck:

M., bonnuna JI. I. | pabotam mjist CTyI€HTOB BCEX CIIEIL. I'YIMmu3, 2006
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J12.3

Iumanckuii A.
.

Teopernueckre OCHOBBI M TEXHOJIOTHH
MOJIyYEHUS TIEPCIIEKTUBHBIX MaTepUaIOB:
buznyeckast XuMusi KepaMU4eCcKuX 1
KOMITO3UIIMOHHBIX MarepuanoB. CriekaHue:
yue0. mocoOue Assi CTYJSHTOB IO Harp.
moar. 020100 "Xumus" u 150700
"®u3nueckoe MarepuaioBeieHue"

KpacHospck:
UIIK CDVY, 2009

JI12.4 | YBapos H. @. Komno3uiimoHHbie TBEPABIE JICKTPOJIUTHI: HoBocubupck:
MOHOTpadus N3n-8o CO PAH,
2008
JI2.5 | Ocokun E. H., [Iponecchl MOPOIIKOBOM METALTYPIHH: KpacHospck:

AptembeBa O. A.,
BepxorypoB A. T,
Epomacos P. I

DIIEKTPOH. y4e0.-MeTO/I. KOMILIEKC
JTMCITUTLTHHBI

HIIK COY, 2008

J12.6

Tackun B.1O.,
Kopsiruna T.1.,
IlepeboeBa A. A.,
Cnupunonona M.
®., Canaposa A.
C., KoBanesa A.
A., llnmanckui
A. D.

®Du3nKa METALIOB: 3JIEKTPOH. Y4e0.-METO.

KOMIIIIEKC OUCIIUIIIIMHBI

KpacHospck:
UIIK CDY, 2008

JI2.7 |Yynaxun A. IL., Xumus B HI'Y. Ousnueckas XuMus: HoBocubupck:
Kopenes C. B., y4eOHOe TmocoOure /Tl CTYJICHTOB By30B HI'Y, 2011
®enorosa T. 1.

JI2.8 |Knoteko A. B., XuMUs TBEPIOTO Tela: yueOHoe nmocodue Mockaa, 2006
[Ipecuskor U. A., |no cnemmansHOCcTH 020101 (011000)

Tpetbsxos 1O. . |"Xumnus"

JI2.9 |Ilogkonaes O. U., |BrlpamuBaHnue MOHOKpUCTaLIOB repmanus | KpacHospcek:
[nmanckuit A. C KOHTPOJIMPYEMBIMH CTPYKTYPOH, Coy, 2017
@., [TaBmrok T. O. |coxeprkaHueM IpUMeCel U ONITUYECKUMU

cBoiicTBamMu: MOHOTpadus
6.3. Meronnueckue pa3paboTKu
ABTOpBHI, 3arnaBue N3nparenscTBo,
COCTaBUTEIN roJ

JI3.1 | Iumanckuii A. DU3UKOXUMUS HEOPTAHUYECKUX KpacHospck:
@., Cauenko H. | marepuanoB: METOJ. yKa3. K J1abop. I'yliMu3, 2004
C. padoTam it ctyaenToB crerl. 070800

"®U3NKOXUMHUSI IPOLIECCOB U MAaTEpUaIoB"
1 011000 "Xumus"

JI3.2 | lIumanckuii A. PU3NKOXUMHS HEOPTAHUYECKHUX Kpacnostpck:

@., benoycoa H. | marepuanos: yueOHO-METOIUUECKUI Coy, 2009

B., BacuineBa M.
H., lly6un A. A.,
Cumonosa H. C.,
Sxnmos U. C.,
Bberukos I1. C.

KoMIUieKC nucuurnHbl (Ne 1825/69-2008)
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8 Meroauyeckue ykKa3aHusi AJdsi OOyYAIOIIUXCH MO OCBOEHHUIO
AUCHMILIMHBI (MOYJIs1)

OO0miasi TPYIOEMKOCTh CaMOCTOSITEIbHOM paboThl cocTaBisier 162
qaca.

CaMOoCTOSITEIPHOE HM3YyYEHUE TEOPETHUYECKOIO Kypca IPEeanoiaract
CaMOCTOSITEJIbHYIO MPOPA0OTKY CTYACHTaMU BOIPOCOB TEOPETUUYECKOTO
Kypca M DJIEKTPOHHBIX PECYpPCOB IO JAHHOM TEMATHKE, a TAKKE pEIICHHE
3a7a4 110 TEMaM IIPOUIEHHBIX NMPAKTUYECKUX 3aHATHM.

9 IlepeyeHb MHGPOPMALMOHHBIX TEXHOJIOTHIl, MCIOJb3yeMbIX MPH
OCYLIECTBJICHUH 00pPa30BaTeJbHOI0 MPOLECcca MO AUCHUIUINHE (MOIYJII0)
(mpu HEOOXOAUMOCTH)

9.1 IlepeueHb HEOOXOAUMOTO MPOTPAMMHOTO 0OECTIEUEHHUSI

| 9.1.1|HeT.

9.2 IlepeueHb HEOOXOIUMBIX MH(DPOPMAIIMOHHBIX CITPABOYHBIX CUCTEM

| 9.2.1 |HeT.

10 MarepuaibHO-TEXHHUYECKAsI 0a3a, Heo0XoauMas A
OCYLIECTBJICHUA 00pa30BaTEJIbHOI0 NIPoLecca 1o TUCHHUILIHHE (MOLYJII0)

Kadenpa pacnomaraer  marepuaibHO-TEXHMUYECKOW  0a3oi, oOecreunBaromiei
MPOBEACHUE BCEX BHJOB JICATEIBHOCTH B IIPOLIECCE U3YUYEHUS JIUCLUILIITAHBI
«®Du3nueckas XUMHUS HEOPTraHMYECKHX MarepHaloB», COOTBETCTBYET TpeOOBaHUAM
rOCYZapCTBEHHOTO  00pa3oBaTeIbHOTO  CTaHAapTa IOATOTOBKH OakalaBpoB IO
HarnpasieHuto 22.03.01 «MarepuanoBeieHue U TEXHOJIOTUH MarepruaioBy.
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