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XAMHH
I[Tpotoxon Ne 8 ot «18» mapra 2020 .

3aBemyromuii kadenpoii ciﬁz{/ ~_ A.B. Urnaros
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1.OBJACTb IPUMEHEHHUS U MECTO JUCHUIIJIMHBI B YUEBHOM
HNPOLECCE
YueOHast OUCLIUIIIMHA «COBPEMEHHLBLIE  ITOAXO/bI K CO3JAHUIO
OYHKIIMOHAJIBHBIX  MATEPHUAJIOB» oTHocuTcs K  BapuUaTUBHOM  4acTH
npodeccHoHaIbHOro OJIoKa (IUCLUIUTMHA 1O BBIOOPY CTYAEHTOB). i M3y4eHus MaHHOH
yueOHOW JUCLUIUIMHBI HEOOXOAMMBbI 3HAHHS, YMEHHUST U HaBBIKH, (QOPMHUpPYEMbIe
NPEAIIECTBYIOIIUMHA ¥ CONMYTCTBYIOIIMMH TUCLHUIUIMHAMH — MaremaTtnka, (U3HKa,
HEeOpraHuuecKas XUMusi, PU3HyecKas XUMUs, aHATUTUYECKAsT XUMHsI, OPTaHHYEeCKast XHMHUSI,
KPHUCTAJUIOXIMHSI, OCHOBBI HEOPIAHUYECKOT'O CHHTE3a, OCHOBBI HAYYHBIX NCCJICTOBAHHI.

2.CTPYKTYPA JTNCIIUIIVINHBI

Xapaxkmepucmuxa yuednoil oucyuniunsl

04.05.01 dynpameHTanpHas U MPUKIAAHAS
CrnennanabHOCTD
XUMUSI
Crienyanuszanus
Ob6pasoBarenpHast Mporpamma CHELIUATINTET
Ksammdukarms Xumuk. lIpenogasarens xummun
KonuuectBo copepxarenbHbIX MOAYJIEH 2
JucunmiHa 0a30BOH / BAPHATUBHON YaCTH
. BapuarusHas yactb nmpogecCHOHANBHOTO OJI0Ka
00pazoBareNbHON MPOrpaMMbl
Dopwmbl koHTpOIsE (MK, sK3ameH, 3a4eT) MK, sk3ameH
(12— ouHas popma 3aouHast popma
o0y4eHust 00y4eHust
KonnuecTBo 3a4eTHBIX eAMHUL (KPEIUTOB) 4,5
T'on nogrorosku 4
Cemectp 8
Konuuectso 4yacos 162
- JJCKIIMOHHBIX 36
- IPAKTUYECKUX, CEMUHAPCKUX -
- 1a00paTOPHBIX 36
- CAMOCTOSITENILHOM padoThI 90
B T.4. HHANBHUAYAJbHOE 3a/1aHUE

HenenpHOE KOIMYECTBO YacoB, 9

B T.41. ayAUTOPHBIX 4

3.OINCAHUE JNCIUILJINHBbI
Menau u 3agaun.
I]eny — MO3HAKOMHTH CTYAEHTOB C OCHOBAMHU IUIAHUPOBAHMS CHHTe3a (PYHKIHOHAJIBbHBIX
MaTeprajioB C 3aJJaHHBIMHU (PH3HKO-XUMHUYECKUMH CBOMCTBAMH.
3adauu - w3ydeHue OCHOBHBIX MOAXOAOB K Pa3paboOTKe METONUK CHHTE3a KepaMHUECKHX
HEOPraHMYECKUX MAaTepHajioB, MPUOOPETEHHE MPAKTUYECKOro OMbITa B 3TOH obmactu. [laHHBIHA
KypC CIYXKUT [ TpuoOpeTeHUs CTyAeHTaMU 3HAHUA W HAaBBIKOB, HEOOXOOUMBIX IS
CaMOCTOSITENTPHOTO PEIIeHUs] 3aJaHMi, CBA3aHHBIX C Pa3pa0OTKOH METONMK CHHTE3a XUMHYECKUX
coennHeHuil. Takue 3HaHUS U yMEHUS HEOOXOAMMBI IJIsl KBaJU(PUIMPOBAHHOTO XMMHUKA U MOTYT
OBITh HCIIOJIB30BAHBI B UCCIIEOBATENBLCKUX PadOTax B HAYYHBIX YUPEKICHUSAX W HA MPOU3BOICTBE.
TpeGoBanusi Kk pe3yJbTaTaM OCBOEHHsI JUCUUILIHHBI: IIpolnecc M3ydeHus OUCLUIUIMHBI
HampaBJjieH Ha (OPMUPOBAHUE SJIEMEHTOB CIIEAYIOIUX KOMIETeHUUH B coorBercTBun ¢ @I'OC
BO no nanHol cieliManbHOCTH:



yHuBepcaabHbIXx komnerenuui (YK):

YK-1. CnocobeH oCyIecTBIATh KPUTHUECKUN aHAIH3 MPOOJEMHBIX CUTYallii Ha OCHOBE
CHCTEMHOTO TTOX0/a, BEIPabaThIBATh CTPATETHIO NEHCTBHIA.

odmenpodeccuoHaabHbIX KomnereHuui (OIIK):

OIIK-1. CnocobeH aHaIM3UPOBaTh, WHTEPNPETHPOBATE MU 0000IIATH  PE3yNbTaThI
SKCIIEPUMEHTAJIBHBIX U PACYETHOTEOPETHUECKUX PadOT XUMUYECKOH HATPaBIEHHOCTH;

OIIK-2. CnocobeH mpoOBOAUTh XHUMHUYECKHH OKCHEPUMEHT C  HCIOJIb30BAHHEM
COBPEMEHHOTO 00OPYAOBaHUs, COONMIOAAst HOPMBI TEXHUKH O€30MaCHOCTH,

OIIK-3. CriocobeH MpUMEHSITh PaCUETHO-TEOPETHUECKUE METOMbI Uil M3yUeHHUs] CBOHCTB
BemecTB U npouecco C MX y4dacTHeM, HUCIOJB3Ysl COBPEMEHHOE MPOrpaMMHOE obecredeHue H
0a3bl TaHHBIX MPOPECCHOHANTBHOTO HA3HAUCHHS,

OIIK-4. CriocoOeH miaHMpOBaTh pabOThl XMMHUYECKOW HANpaBIEHHOCTH, 00padarbiBaTh U
UHTEPIPETHPOBATh IOJNYYECHHBbIE pPE3yJbTaThl C HCIONb30BAHUEM TEOPETUUECKUX 3HAHUNA W
NPAKTUYECKUX HABBIKOB PEIICHUS] MATEMAaTHUECKNUX U (PU3NIECKHX 3a/1a4.

IIpodeccuonanbubix komnerennui (I1K):

HAYYHO-HCCJIEI0BATEIbCKAS 1eATEIbHOCTD:

I[IK-1 Cnocoben mnposomuth cbop, 00paboTky, aHamu3 u OO0OOIIEHHE pPE3yIBTATOB
SKCMEPUMEHTOB U HCCIENOBAHUN B PA3JIMYHBIX OOJACTSAX XUMHH, XUMHYECKOH TEXHOJOTHH U
CMEXHBIX HayK;

[IK-2 Cnocobern odopMiATb pe3yJabTaThl HAYYHO-UCCIEAOBATENIbCKUX U OMBITHO-
KOHCTPYKTOPCKUX padoT;

IIK-3 CnocoleH BHempsiTb pe3yNbTraTbl UCCIENOBAHUN M Pa3pabdOTOK B COOTBETCTBHH C
yCTaHOBJIEHHBIMH ITOJTHOMOYHSIMH.

TEXHOJIOTUYeCKasl AeSITeIbHOCTD:

[IK-4 CnocobeH mpOBOMUTL HAyYHbIE MCCISIOBAHUS, COBEPIIEHCTBOBATh W pa3padaThiBaTh
TEOPUH M METOABI U3YUEHUS] XMMUYECKHX IPOLECCOB, OCYIIECTBIATh MPAKTHYECKOE NMPUMEHEHHE
MOJYYEHHBIX 3HAHUH M PE3YJABTaTOB B PA3JUYHBIX OTPACIAX SKOHOMUKH (TIPOMBIIUIEHHOCTH,
CEJIbCKOM XO3SIFICTBE U Ip.), CBSI3AHHBIX ¢ MepepaboTKoON ChIpbs, ONY(HaOpPUKATOB, MPOMBILILICHHBIX
OTXOZOB, TIOJYYE€HUEM U COBEPLICHCTBOBAHNEM PAa3JIMYHBIX BEIIECTB, MaTEPHUAJIOB, pa3pabOTKONH U
yAyYIIEHHEM TEXHOJOTHIECKUX MPOLIECCOB;

IIK-5 CrocobeH K TPOBENSHHIO OIBITOB, HCTBITAHUNA W QHAJIU30B C LENbI0 H3YYCHHUS
COCTaBa, CTPOEHMs], CBOMCTB U MPOLIECCOB MPEBPALLECHUI BEIECTB, SHEPreTUYECKUX U XMMUYECKUX
U3MEHEHUN B PA3JINYHBIX HATYPAIbHBIX UM UCKYCCTBEHHBIX BELECTBAX, ChIPbE U U3AEIUSX;

I[IK-6 CnocobeH ©Ha pa3padOTKy METOAMK TMPOBEACHUS KOHTPOJI KadecTBa ISt
U3rOTOBUTENEH U MOTpeOuTeNel X UMIHIECKOH MPOIYKIUH.

OPraHU3ALMOHHO-YIPABJIEHYECKAN 1eATETbHOCTD:

ITK-7 CriocobeH OCyIeCTBIISITh HAYYHOE PYKOBOACTBO pabOTaMK B COOTBETCTBUH C TUIAHOM
paboThl CTPYKTYPHOTrO MOApasfeneHus, (pOPMHUPOBaTh HX KOHEYHBIE LENH M MPEANoaraeMbie
pe3yNIbTaTh;

IIK-8 CrocobeH OCYIIECTBISATh KOHTPOJIb BBITIOJHEHUST MPEAYCMOTPEHHBIX IJIAHOM
3alaHUi, KOHTPOJb KaueCTBa MPOBeAeHUs1 paboT, BBIMONHEHHBIX PAOOTHUKAMHU TOMPA3AEIEHUsT U
COUCTIOJTHUTEISIMU,

I[IK-9 CnocobeH NPUMEHATh  aKTyallbHYH0  HOPMATHUBHYKO  JOKYMEHTAIlMI0 B
COOTBETCTBYIOIIEH 00JIaCTH 3HAHUIA.

B pesyabrare usyuenus y4eOHOH AMCUHHILIMHBI CTYIEHT A0JIKEH.
uamep:

—  COCTaBHbIE DJIEMEHTHI MUKPOCTPYKTYPBI U CIIOCOOBI UX OIMpPEIeIIEHuS,

— OCHOBHBIE CBOMCTBA (PYHKIIMOHAIBHBIX MAaTEPUAIOB U (HPaKTOPBI, KOTOPBIE BIUSIOT HAa HUX

peanu3aruio;

— TPUHIMIIBI ~ MPOTHO3UPOBAHWST W MONEJIMPOBAaHUS  HOBBIX  3(PQEeKTHBHBIX



(YHKLHNOHATBHBIX MAaTEPHAJIOB C 33JaHHBIMUA CBOWCTBAMH,

Ymems:

—  HAaxXOAUThb U aHAJIU3UPOBATh JINTEPATYPHBIC JAHHBIE,

—  Ha OCHOBE U3Y4Y€HHOIO MaTepuaja yMeTb aHAJU3UPOBATh XOJ XMMUYECKOrO NMPOLECCa,;

—  TPEeNJIOXKHUTh pAMOHANBHBIE METOABl CHHTE3a (PYHKLUHOHAJIBHBIX MAaTepHAOB C
3aJlTaHHBIMHA CBOMCTBAMMU;

—  HUHTEPIPETHPOBATh KCIIEPUMEHTAJIbHBIE NaHHbIE (PU3UYECKUX, (PU3UKO-XUMHUECKUX U
XUMHYECKUX CBOWCTB MaTepHaliOB HA OCHOBE (PyHIAMEHTAJIbHBIX (DPU3UKO-XHMHUYECKUX
MPUHLUIIOB.

Bnaoemy:

— TpUeMaMu CHHTe3a PYHKIHOHAIBHBIX MAaTEPHAJIOB C 331aHHBIMU CBOWCTBAMHL,

—  (pU3UKO-XMMHYECKIMH METOIAMH aHAJIN3a CBOHCTB MaTEPHAJIOB,

— BO3MOXHOCTSMH TOMCKa HeoOXomuMod WHPOpPMaLWMU B HAYYHOHM U CIPAaBOYHOU
JUTEPATYPE,

—  npuemMamu opOpMIICHHS PE3yJIbTATOB 3KCIIEPUMEHTA U PACUTU(PPOBKH HX.

4.COAEP)KAHUE JUCHUIIJINHBI U ®OPMbI OPTAHU3AIIUU YUYEBHOTI'O
HNPOLECCA

Kypc muctummunsl "CoBpeMeHHbIE MOAXOAbl K CO3AaHNI0 (DYHKIIMOHAJIBHBIX MaTepHasoB"
NpeayCMaTpUBaeT cienymue (GopMbl OpraHu3aui yueOHOTo mporecca:

- NIEKIHH;

- nabopaTopHbie padoTHI,

- CaMOCTOsATENbHAS paboTa CTyIEeHTa.

Marepuan mu3iaraeTcsi C HCIOJB30BAHUEM CJIOBECHBIX, OOBSCHUTEIbHO-WIIFOCTPATUBHBIX,
SBPUCTHUECKUX, MPOOJNIEMHBIX M HCCIIENOBATENLCKUX METONOB mpenopasanus. llpu mposeneHnn
JeKIuid st OOCYy KIEHUs Marepraja IIMPOKO HCIONB3YIOTCS MYJBTHMEANHHBIE MPE3CHTALHH,
aHMMALMK, a TakXKe pPa3JaroyHble Marepuaibl. s caMOCTOATENbHOH pPabOoThI NpeAsararTcs
TBOpPYECKHE 3a7aHUs1, TEMBI pedeparos.

B yueOHOM mporecce MHMPOKO NPUMEHSIOTCS AKTUBHbIE M HMHTEPAKTUBHBIE (HOPMBI
NpOBEeEHNUsT 3aHATUH (BUACONEMOHCTPALMH XUMHUYECKUX IPOLECCOB, pa3dop 3aKOHOMEpPHOCTEH
NPOTEKAHUS] XUMHYECKHX PEaKIMH, AUCKYCCHS, TOJIEMHKA), BHEAYAUTOPHAS CaMOCTOSITEJIbHAS
paboTa, JTUYHOCTHO-OPUEHTUPOBAHHOE OOyueHue, npodnemMHOe oOydeHue, OJOYHO-MOMYIbHOE
oOyuenue. Mcronp3oBaHue B y4eOHOM MpoLecce HAMIIAHOTO MaTepuaia Mo JaHHOMY KypCy;
pPacCMOTPEHHE PA3IUYHBIX THUIIOB TEOPETHYECKUX U MNPAKTUYECKHX 3a4ad, HalIAAHO
IEMOHCTPHUPYIOLIUX CBsI3b XUMHUU C KU3HBIO, TECTOB M TBOPUYECKHUX PadOT.

CamocrosiTenbHas paboTa CTYIEHTOB MpPEOyCMAaTPHBAET BBITOJHEHHE WHIWBUIYAJIbHBIX
3alaHUH, MOATOTOBKY pedeparToB MO MPemIOKEHHBIM TeMaM, H3y4eHHne y4eOHOH U MeTOIUYeCKOM
JUTEPATYPHI.

IopsinkosbIil Kpartkoe conep:kanue TeMbl
HOMep U TeMa

Cooeporcamenvuvtit.  modyas 1 CTPyKTypHBIE  aCHEKThI
(PYHKIHOHAJBHBIX MATEPHAJIOB.

Tema 1. O6mas OOmiast xapakTepuCTHUKa 3a71ad, KOTOPbIE PEINArOTCs MPH IUIAHUPOBAHUH
XapaKTEPHCTHKA CHHTE3a. HajJIW4YMe HCXOAHBIX  BEIIECTB, YYET TEXHOJOIMHYECKUX
3a71a4, KOTOPBIC BO3MOKHOCTEH,  HAAEXKHOCTb  METOOMK,  KOTOpPbIE  IUIAHUPYETCA
peLIaroTCs npu HCIOJBL30BaTh, MUHUMM3ALUs 3aTpaT BPEMEHU U CTOMMOCTb HCXONHBIX
HTAHUPOBAHUH BEILIECTB, BO3MOXKHOCTb KOHTPOJIS NPOTEKAHWs PEaKUUid U YUCTOTHI
CHHTE3a TIPOXYKTOB.

Tema 2. Vicrounwku | OCHOBHBIE ICTOYHHKH XUMUYECKOH MH(GOPMALIMK: MJIATHBIE U OeCIIIaTHbIE
XUMHYECCKOU




uHbOpMaLHH UnTepHer-pecypebl, 0a3pl  JaHHBIX, CIPABOYHHKH,  MOHOTrpadwuy,
pedeparuBHbIe )KypHaIbl. XapakTePUCTUKA JOCTYITHOW MH(POPMALUH s
KKJON KaTeropry UCTOUHUKOB, HEOOXOOUMOE POrpaMMHOe odecrieueHne
U mpueMbl paboTbl C HUMH, ONTHMH3ALUS JIMTEPATYPHOTO IIOHCKA H
0000IIeHHE €r0 Pe3yIIBTaTOB.

Tema 3. | Mepapxuueckue ypOBHU CTPYKTYpPbI TBEPIAOrO Teja (arOMHasi CTPYKTYpa,

Hepapxuraeckue MHUKPOCTPYKTYpa).

YPOBHH  CTPYKTYPHI

TBEPAOrO Teaa

Tema 4. Metoanl | MeToapl UCCIEAOBAHUS MUKPOCTPYKTYPBI TBEPAOTO TENA.

HCCIICI0BAHUS

MHKPOCTPYKTYPBI

TBEPAOrO TeaA.

Tena 5. | Xapakrepucrtuka KPUCTAJIIINYECKON CTPYKTYPBbI METAJLJIOB.

Xapakrepuctuka XapakTepuCTUKa KPUCTAIINYECKUX CTPYKTYpP KEPaMUYECKUX MaTepHAJIOB.

KPHCTAIIHE CKOH XapakTepucTUKa KPUCTAUINYECKUX CTPYKTYP MOJUMEPOB.

CTPYKTYPBI

MCTAJIJIOB.

Tema 6. Touecunwie | Toueunble nedekTbl B KpUCTAIaX. THOBI TOYEUHBIX J1€(EKTOB

AcekTl B | Jlucjokauuu B Kpuctayiax (nmpotspkHele nedexrsl). Kakue Tumsl nedexton

KpHCTalax U B KaKHX Marepuanax HEOOXOAMMBI U TPOSBJICHUS YIyYIIEeHHBIX
(DYHKIIMOHAJIBHBIX XaPAKTEPUCTHK.

Cooeporcamenvuvtii. modyipr 2 O0mas XapaKTepHCTHKA CBOHCTB

(PYHKIIHOHAJILHBIX MATEPHAJIOB.

Tema 7. Merannuieckue NPOBOAHUKH, XapAKTEPUCTUKN METAJUITMUECKUX
Mertannuyeckue pOBOAHUKOB. CBEpXNPOBOAHUKHU. XapaKTEPUCTUKHU CBEPXIPOBOIHUKOB.
IIPOBOJHUKHU ITonynpoBogHUKH.

Tema 8. | MexaHn4eckue CBOMCTBA (PyHKIIMOHAIBHBIX MaTepuaios. [IpoyHOCTh
Mexanuueckue MaTepuasoB, (PaKTOPbI, KOTOPBIE ONPEACISIFOT TPOYHOCTh MATEPHUATIOB.
CBOWCTBA

(yHKLNOHATBHBIX

MarepuaJIOB

Tema 9. | IIbe3oonextpuka. [Iuposnexrpuxa

IIve3030€eKTpHKA.

IIuposnexTpuka

Tema 10. | HarotpyOKHu 1 HAHOJICHTBL

HanorpyOku u

HAHOJIEHThI

Tema 11. | Me3onopucTtele CTPYKTYPBL

Mesonopuctsele

CTPYKTYpBL.

Tema 12. | I'padosnuTakcuaIbHbIe CTPYKTYPBI, CTPYKTYPbI JKUAKOCTHOH CaMOCOOPKH.
I'padosnurakcu-

ajnbHbIE

CTPYKTYpBI, CTPYK-
TypBl KUOKOCTHOU
caMOCOOPKHL.




Temaruuyeckus miaH

ConepxkarenbHblii Mmoayab 1
KoJsinyecTBo 4acoB
3aounas ¢popma
Ounas ¢popma (bop
HazBauust B T.Y. B T.4.
coaepxRraTeJbHbIX
p » QE) 2 § § “5’ 2 § §
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Tema 1. O0mas xapakrepuc-
THKA 337a4, KOTopeie pemarorcs | 10 31 -1215 -
NPH IJIAHAPOBAHUM CUHTE3A
Tema V2. Hcrounnku 10 3 1215 _
XHMHYICCKOH HHpOpMAIN
Tema 3. Hepapxmaeckue
ypoBHU CTpyKTyphl TBEepmoro | 15 | 3 | - | 2 |10 | -
Te/Ia
Tema 4. Metonsl uccneaoBaHus
MHUKPOCTPYK-TYPBI tBepaoro | 18 | 4 | - | 4 |10 | -
TCJIA.
Tema 5. XapaxrepucTuka
Kpuctamnuueckod  ctpykryper | 18 | 4 | - | 4 |10
MCTaJIIIOB.
Tema 6. Toucunwbic ncCKTH B
e 101 |-4]5
KpHCTA/LIAX
Hmozo no 1 modyniwo
81 [ 18| - (18 |45 -
CopepxrareabHbIH MOAYJIb 2
KosinyecTBo yacos
3aounas ¢popma
Ounas ¢popma top
3 P —— B T.U. B T.4.
COEPIKATEJbHBIX MOAYJIeH ols | o | = )
U TeM o Qﬁ) 22 |5 o Qﬁ) = | Z 2
5| 5| 8| 288l 5| g| 8| B| €5 B¢e
2| 2| E| Ele958l 2| | £| E| 8¢| &8
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2 E|lE] B 2 E| 27| B
) ~ o =
lema 7.
10 31 -1215 -
Merannuyeckne NPOBOJIHUKU
Tema 8  Mexanuyeckue
cBolicTBa (pyHKIMOHANBHBIX | 10 31 -1215 -
MaTepHaioB




Tema 9. Ilbe3odnekTpuka.

IMuposnexTpuka 1614 ]-|2(0]) -
Tema 10. HasaorpyOku wu

HAHOJIEHTbI 181 4]-|4|10
Tema 11. Me3onopucTeie

CTPYKTYpBL L | 8 -] 418
Tema 12. Tpadosnurakcu-

nbHbIE  CTPYKTYPBL CTPYK- [ 4o | 1 | | 4 | 5

Typbl ~ XKUAKOCTHOH  CaM-
0ocOOpKH.

Hmozo no 2 moodymo | 81 | 18 | - |18 |45 -

Bcezo uacoe no

oucuunaune 162 | 36 | - [36 [90 -

5.METOJNYECKHE PEKOMEHJIAIIAN JJIsI TPOBEJAEHUS

JEKIIAOHHBIX, MPAKTHUYECKHUX U JABOPATOPHELIX 3AHATHI

Temubr 1abopamopusix 3auAmMU

No Hassanue Tembl

Koa-Bo
JaCOB

OrnpeneneHre HaMPaBICHUS] XUMHUYECKOU PEAKLIHH.

[\

PeaKL[I/II/I MEXKAY Fa3006pa3HbIMI/I BC€IICCTBaAMMU.

Peakuuu ¢ yyacTueM >KUIKOCTEN.

TeepnodasHbie peakiuu.

N Kl W[ N —

COeqUHEHUMN.

Hcnonb3oBaHue 30b-TeIb METOA IISI CHHTE3a HEOPraHN4C€CKUX

CuHTe3 COENMHEHHI CO CTPYKTYPOU anaruTa

CuHTe3 METOIOM MUPOJNU3A LUTPYC-TeNs

Hccnepopanne SJICKTPONPOBOAHOCTHU, USMEPCHUEC UMIICIAHCA

O| O 1| &

CuHTe3 TOHKUX IIJIEHOK

=N SN EI RS

Bcero yacos

(7]
=)

CamocrosiTenbHas pabora

BrimonHeHue TBOpUECKUX 3a0aHui, pedeparTos.

48 o ol

IToaroroBka k 5K3aMeHy.

Ha camocTosiTenbay 0 TpopadoTKy BEIHOCSTCS CISIYIOIINE TEMbI TUCITUTLTUHBL

1. Monoxkpucramisl. [Ipumenenue.
2. CynepuoHUKU
3. I'nbpunHble MaTepuanbl

[IpopaboTka TeopeTHUECKHX OCHOB MPOCITYIIAHHOTO JIEKIIHOHHOIO MaTepraia.
HzyueHne BONPOCOB, KOTOPbIE BEHIHECEHBI HA CAMOCTOSITENIbHYIO MTPOPaOOTKY.
Cucremaryuka U3y4eHHOTO Marepuajia rnepen MOIYJIbHBIM KOHTPOJIEM,;

6. OBPA3EIL MOAYJBbLHOI'O KOHTPO.IsA
(obpazey eapuanma u kpumepuu oyenusanst)




roy BIIO «TIOHEIKHA HAIITHOHAJBbHBbIA YHUBEPCUTET»
DakynbTeT XUMUYECKUI

Cneyuansnocme: 04.05.01 OynoamenmanvHan u NPUKIAOHASL XUMUA
Ilpogpuns:

ObpasosameinsHas npocpamMma: cheyuaiumem

Cemecmp

Yuebnas oucyunnuna Cospementvie no0X00sl K CO30AHUIO (PYHKUUOHAIDHBIX MAMEPUAL06

MOAVYJIIBHASA KOHTPOJIBbHAS PABOTA
BAPHUAHT Nel
1. Hepapxuueckue ypOBHH CTPYKTypbl TBEpAOro Teja (aroMHasl CTPYKTYpa,
MUKPOCTPYKTYpa).
2. JIucIoKauy B KpUCTAIUIAX (POTSDKHBIE NE(PEKTHI).
3. Krnaccupukaumss (PyHKIHOHATBHBIX MATEpPHANOB IO CBOHCTBAM U 00JacTaM
NPUMEHEHUSI.

VTBepKIEeHO Ha  3acemaHuu  Kadenpsl ,
MpPOTOKOJ Ne OT«_ » 200 r

3aBenyromuii kadenpoit

IIpenonasarens

Kputepuu oneHuBaHHSI MOAYJbHOI0 KOHTPOJISI

Homep 3a0anus Konuuecmeo 6anios
1 5
2 5
3 5
Bcezo 15

7. OBPA3EIL IK3AMEHAIIMOHHOI'O BIETA
roy BloO «1O0HEHKUHU HAIIMOHAJIBHBIN YHUBEPCHUTET»
DakynbTeT XUMUYECKUI

Cneyuansnocme: 04.05.01 OynoamenmanvHan u NPUKIAOHASL XUMUA
Ilpogpuns:
Obpazoseamenvnasn npocpamma: cheyuaiumem
Cemecmp &
Yuebnas oucyunnuna __ Cospemennsie no0xoout K CO30AHUI0 PYHKUUOHAIHHBIX
Mamepuanos
BUJIET Nel

1. Kepamuueckue QpyHKIMOHATIBHbBIE MaTEPHAIIBL.

2. MOHOKpHUCTAIUTBI KaK (PYHKIIHOHAIBbHBIE MaTEPUAIBI.

3. Mexanudeckue cBoiicTBa marepuanos. lIpounocTts. TBepmocTe. M3HOCOCTONMKOCTD.
TpemmnHOCTOMKOCTD.

4. DnexTpuyeckue cBoWCTBa MaTepuaios. IIpoBonHUKY, TONYIPOBOAHUKH, TUAIEKTPUKU C
TOYKH 3PEHUS] 30HHON TEOPUH TBEPAOTO Tena.



YTBepKIEHO Ha 3acenaHun Kadeapsl
MPOTOKOI Ne OT « »

20 r

3aBenyromuii kadenpoii
DK3aMeHaTop

Kpumepuu OoUeHueanus IK3amend

Homep 3a0anus Konuuecmeo 6annos
1 10
Z 10
3 10
4 10
Bcero 40 6aqJi0B

8. KPUTEPUHU OLIEHUBAHUSI

Conepxaane aucuuiimHbl  «COBpEeMEHHBIE TOAXONBI K CO3MAHHI0  (PYHKIIMOHAJIBHBIX
MaTEepHUAJIOB» COCTOUT U3 ABYX 3a4€THBIX MoayJied. Kakaplil 3a4€THBI MOAYJIb COCTOMUT U3
TEOPETUYECKOrO0 MAaTrepualla W BBINOJHEHUs TBOPYECKOTO 3aJaHUsl, BBIIOJHEHHE KOTOPBIX
TpeOyeT OBNafeHus TeOpuel B yKa3aHHOM B MOIyJie OObeMe.

OueHka 3HaHMIA CTYOEHTOB MPOBoAUTCS MO 100-0aTbHOM IKaNie COTNIACHO CIIEAYIOIIUM

KPUTEPHSIM:
3aueTHble MonyJIH DopmMa KOHTPOJIsI banabl
Monys 1 WnnuBunyanpHass padota MO pereHuro|S
3a7a4
3amuTa aboparopHbx padboT 10
Monynbhas paboTa 15
Monyins 2 WnnuBunyanpHass padota MO pereHuro|S
3az1a4
3amuTa 1aboparopHbx padboT 10
MonynbHast padoTta 15
DK3aMeH 40
OO0muii uror 100
HIxana coomeemcmeus 6a1/1086 HAYUOHWILHOU HIKA/IE
Ouenka Ouenka no Ouenka no rocyiapcTBeHHOM HIKAJIe Ouenka no
no mkaje | 100-0anabHoOM (3x3amen, AudPepeHIHPOBAHHDBIN 3a4eT) roCyAApCTBEHHOM
ECTS mKaJje mKaJe (3a1er)
A 90-100 5 (oTIM4HO) 3a4TEHO
B 80-89 4 (xopomo) 3a4TEHO
C 75-79 4 (xoporo) 3a4TEHO
D 70-74 3 (YIOBJIETBOPUTENIBHO) 3a4TEHO
E 60-69 3 (YIOBJIETBOPUTENIBHO) 3a4TEHO
FX 35-59 2 (HEeyAOBJIETBOPUTEINLHO) HE 3a4TeHO
C BO3MOXKHOCTBIO TOBTOPHOMU Ca4u
F 0-34 2 (HeyROBJIETBOPUTEINLHO) HE 3a4TeHO
C BO3MOYKHOCTBIO TIOBTOPHOM CIa4u¥l NMPH yCIOBUU
00si3aTrenbHOT0 HAOOpa JOTOHUTENIbHBIX 0aJIJIOB




OueHuBaHue OTBETA HA IK3aMEHe

35-40 0annoB — BBICTABISETCS 3a TIyOOKHE, apryMEHTHPOBAHHBIC IMPABUIBHO HAIHMCAHHBIE
OTBETHI Ha BCE BOIMPOCHI OmjieTa B MpeAesiax MporpaMMbl IUCLUILUIMHBEL Bcee 3amaum perieHsl ¢
noapoOHbIM ~ OOBSICHEHHEM, ypaBHEHHs] pEeakuuid HAMUCaHbl MPAaBUIBHO, C  yYETOM
crexuoMeTpuiyeckux  koaddunmentos. Ha  Teopermueckue  BONPOCHI  aHbl  TOJHBIE
apryMEHTHPOBAHHbIE OTBETHI.

30-34 6ania - BbICTABIAETCS CTYAEHTY, NOMyCTUBLIEMY 1-2 HETOYHOCTH B oTBeTe. Bee 3amaun
pelIeHbl, U ypaBHEHHs PEaKUUH HAMUCAHbI NMPABHUJIBHO, HO HE MPOCTABJICHbI KO3()(HUIIMEHTHI,
OOBSICHEHHE JIOTUYHO U TOCHIenoBaTeNbHO. Ha TeopeTndyeckue BOMPOCH! AaHBI HCUEPITBIBAIOIINE
OTBETBHI.

25-29 6anJioB - BBICTABJISIETCS 32 TNIyOOKHE, apryMEHTHPOBAaHHBIE OTBETHI HA BCE BONPOCHI B
npenenax Oujiera, HO NMPH 3TOM CTYIEHT AOMYCTHJI HEKOTOpPblE HETOUHOCTH B mpenenax 3-4
omuboK, b0 1-2 rpydsIx omudoK.

20-24 6anaa — npu 2-3 HeIOYETax, a TAKXKe, €ClM Ha 1-2 BOMpoca JaHbl HEMOJIHBIE OTBETHI, & 10
OCTaJIbHBIM BOMPOCaM 3HAHMS INIyOOKHE W apryMeHTHpOBaHHbIE. JIMOO MpH MOJHOM OTCYTCTBHU
oTBeTa Ha | BOMpPOC, a MO OCTAJIBHBIM BOMPOCAM 3HAHU TIIyOOKHE B apryMeHTHpOBaHHbIE. JInbo
OoJpIIast yacTh YpaBHEHUH peakUWii HalmMcaHa ¢ OmuOKamMu, KO3 PHUIUEHTHI HE MPOCTABIICHBI.

15-19 6annoB — BbICTABISAETCS 33 BEPHBbIE, HO HEJOCTATOUHO IOJHbIE OTBETHI Ha BCE BOIMPOCHI
Ounera, 1100 3a 3-4 rpyOble OIMOKK B OTBETAX, UJIM 3a MOJIHOE HE3HAHUE 2 BOIPOCOB Omiiera, 3a
OTCYTCTBHE JIOTHYECKOTO pellieHus | 3aaa4uu, HeNpaBUIbHO NIPUBEEHHbIE YPABHEHHUS PEaKIIUH.

10-14 oGanna— 3a T1pyOble OmMMOKYW, HENOYEThbl, HETOYHOCTH, HEJIIOTUYHOCTb U
HETIOCJIEAOBATENIbHOCTh B U3JIOKEHHMH MaTepuana. JInbo ecnu He BBINOJIHEHO 3 BOMNpOCa W3
Ounera.

5-9 6an110B - BBICTABIISIETCS 33 HE3HAHUE 3 BOMPOCOB, 3a rPpyOble OMTHOKH 1 HETOYHOCTH.

0-4 0anI0B — BBICTABISIETCS] 3a IOJNHBIM OTKa3 OT HamucaHus Owusera, nuOO 3a TOJHOE
OTCYTCTBHE 3HAHUH IO BCEM BOMPOCaM OUJIeTa.

9.MATEPUAJILHO-TEXHUYECKOE OBECIIEYEHHUE YYEBHOI'O MPOLECCA

JlekIMOHHBIE 3aHATHS TPOBONATCS B AayAWTOPUH HA TPyMIy, OOOPYIOBAHHOH TOCKOH,
MYJBTUMEIUIHBIM IPOEKTOPOM U 3KPAHOM.

JlaboparopHble 3aHATHA MO AAHHOMY KypCy IPOBOASITCA B XHMMHUYECKOH Jadoparopud,
OCHAIIIEHHOW HEOOXOMUMBIM O0OPYIOBAHUEM U PEAKTHBAMH.

HononnurensHoe obecneuenne: Wi-Fi moctym B Kopmycax YHUBEPCUTETA, TEKCTOBBIE H
3NEKTPOHHBIE pecypchl Hay4uHol OMOIMOTEKN yHUBEPCHTETA.

10. PEKOMEH/IOBAHHASA JIMTEPATYPA

Koa-Bo Hannune
Ne IK3eMILISIPOB | JIEKTPOHHOI
HaumenoBanue
n/n B Oul/IHOTEKE BEpPCHHU B
HouHY IbC
Ocnosnas 1umepamypa
1. Onnmenko J[.B. OGopynoBanme s opmupoBaHus
¢dyHkunonanpHbIX MarepuanoB. — CTUH. —2013. Ne 6. —
c. 36-40. - -
https://elibrary.ru/download/elibrary 20890034 7985898
7.pdf
Z. H. B. I'me6oBa, A. O. KpacHosa, A. A. Heuuraiinos
TepmopacimmpeHHbli rpaguT Kak GyHKIHOHATBHBIN i +
Marepua B TEXHOJIOTMH 3JIEKTPOJHOIO Marepuasa co
CMEILIAHHOM NPOBOAUMOCTBIO. - JKypHaJl NpuKIagHON




xumuu. 2018. T. 91. Bem. 8. —c¢. 1111-1121
https://elibrary.ru/download/elibrary 35605878 2770963
4 pdf

3. A.A. Typos, B.H. Kapmanos, C.E. Ilopozosa, B.O.
IMokoe CuHTE3 1 CBOWMCTBAa HAHOTIOPOLIKA JUOKCHA
TUTaHA 1151 NOJIy4eHUs (PyHKIHMOHAIbHBIX MaTEPHAIIOB. —
BectHuk I1epMCcKOro HaLMOHAIBLHOTO
HCCJIEZIOBATENbCKOIO MOJIUTEX HUUECKOTO YHUBEPCUTETA. —
2014. - T 16.-Ne 1. C. 23-29
https://elibrary.ru/download/elibrary_21574307_7388105
1.pdf

4. IIpucenckuit B.B. HaHOCTpYKTypHBIE KepaMUUECKUE
byHKUMOHATBHBIE MarepHuaibl. - Haykosi npawi JorHTVY.
Cepist: Ximis 1 ximiuHa TexHogoris. — 2014, - Ne 1(22). —
c. 20-34

https://elibrary.ru/download/elibrary 21575857 4695218
7.pdf

Jononnumenvnasn 1umepamypa

5. bnaennosa XK M., MaxyroB H.A., Ilpouenko H.A.
Obecnieuenne HA/ICKHOCTH JTUTHIA-UOHHBIX
AKKYMYJIATOPHBIX OaTapedl KOCMHUYECKOrO Ha3HA4YeHUs C
UCTIONB30BaHUEM  (YHKIIMOHAJIBHBIX ~ MaTepUAOB  C
namsTeio  Gopmel. — IIpobnembl MamIMHOCTPOSHHS |
apromarusanuu. —2013. - Ne 4. —¢. 3-13
https://elibrary.ru/download/elibrary 20931439 2320935
9.pdf

11. ”THOOPMAIIMOHHBIE PECYPCBI

1. https://elibrary.ru/defaultx.asp - Hay4Has 3neKTpOHHAS OUOIHOTEKA
2. http://library.donnu.ru/ - 3JIEKTPOHHO-OMONMOTEUHas cucreMa
HAallMOHAJIBHOI'O YHUBCPCHUTETA

Pabouast mporpaMma paccMOTpeHa 1 NepeyTBepKACHa Ha 3aceIaHum

Jonerkoro

¢ m3MeHeHnsiMu (6e3 n3Menenuii) Ha 20 rof.

IIpoTtoxon Ne OT « » 20 L

3aBenyromuii kadenpoit
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