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Yu4ebHast mporpamma cocrapnena Ha ocHoBe OCBO 1-31 05 02-2022 u yue6HOro
riaHa G 31-1-235/y4. ot 22.03.2022.

COCTABUTEJIA:

JLIO.CanoBekasi, JOUSHT Kadeapsl HEOPraHHYECKOH XUMHHM XMUMHYECKOTO
¢pakynbrera benopycckoro rocy 1apcTBEHHOrO yHUBEPCHTETA, KAHIAUIAT XUMHYECKUX
HayK, JOIEHT.

PEIEH3EHTBI:

A.M.Kynak, nupexrop MHctuTyTa 0611€el 1 Heopranuyeckol xuMun HannoHansHoi
axkaJleMuu HayK benapycu, 1OKTOp XMMHUUYECKHX HaYK, Tpodeccop.

PEKOMEHJOBAHA K YTBEPKJIEHUIO:

Kagenpoit neopranudeckoi xumuu BI'Y
(mpotokoia Ne 2 ot 19.09.2024);

Hayuno-meTomuueckum cosetom BI'Y
(mpotoxon Ne 2 ot 19.09.2024)

3aBeayroumii kabeapoi L 7 J.B. CBupunos




HOACHUTEJIbBHAS 3AITMCKA

Heap y4eOHONW AMCUUIUIMHBI — CO3JaTh y CTYJIEHTOB LEJOCTHYIO CHCTEMY
3HaHUH O pa3HooOpa3uu OHOMaTepuasoB, METOAOJIOTHH WX CUHTE3a M aHajlu3a
NPUMEHSIEMbIX B MEIMI[MHE HEOPraHNYEeCKUX OMOMaTepHaioB.

3agaun y4eOHOI THCUHIIHHBI:

— O3HAKOMWTH CTYAEHTOB C KJIacCH(pUKALUeH [MHPOKO HCIIOIB3YeMBIX
OuomarepuasnoB U pazHooOpa3ueM MaTepuasoB, IPUMEHSIOMMXCS B MeUIMHE;

— CHCTeMAaTHU3UPOBATh METOJOJIOTUYECKUE TIOAXOMbl CHHTE3a U METOJIBI
aHallM3a HeOpPraHUYeCKux OMoMaTepHaos;

— C()OPMHUPOBATh y CTYICHTOB 3HAHUS M YMEHUS B chepe COBpPEMEHHBIX Lieei
H 3a/1a4 OMOMEUIIMHCKOTO MaTepHaIOBEIeHH S,

— [IOKa3aTh MEPCIEKTUBBI U TeHICHIIMN Pa3BUTHUs JaHHOH 00JIaCTH.

Jucuuniuna cTpyKTypHO pasjiesieHa Ha 9 pa3jielioB, KOTOpbIE OTPAKAKOT €ro
BHYTPEHHIOIO JIOTUKY U BKJIIOYAIOT OTAENIbHbIE TEMBI, OTpaKaoIIie HH(MOPMALIHIO 10
HauOonee 3HAYMMBIM HalpaBJIeHUsIM pa3BUTHS COBPEMEHHOI0
OuomaTepuanoBeeHH s,

MecTo y4eOHON AMCUMILIHHBI B CHCTEME IIOArOTOBKHM CIICI[HAINCTA C
BBICLLIUM 00pa30BaHKEM.

VYyeOHas JUCUMIUIMHA OTHOCHTCS K MOAYMO «XHMMHS HPHPOJHBIX
COCAMHEHHID» W SBISETCS MUCHUIUIMHONW KOMIIOHEHTA YUYPEXKIEHHsS BBICIIETO
oOpa3oBaHusl.

TpeboBanusi K KOMIETEHIHAM

OcBoenue yueGHo# nucunmimnbl «Heopranuueckue GuoMatepuabhy IOKHO
obecrieduTs HOPMHUPOBAHKE Y CTYAEHTOB CJIEIYIOIINX KOMITETEHIHI:

CK. OuenuBath cocraB M CBOMCTBA B@KHEHIIMX TPyl [PHUPOIHBIX
OMONIOrMYeCKH aKTHBHBIX COGJMHEHHM, METO/bl MX BBIICNECHHUS M UACHTH(HKAIMH,
(bapmaxooruyeckoe neucTBHE U 06IACTS.

B pesynbrare ocBoeHHs yueOHON AMCHUIIMHLI CTYAEHT JOIKEH:

3HATD!

= Hay4YHbl€ OCHOBBI OMOMaTEpUAIOBEICHHSI;

- COBPEMEHHBIE  HalpaBJICHUs IIPOU3BO/ICTBA, pa3paboTku |
YCOBEPIICHCTBOBAHHUS HOBBIX HEOPraHUYEeCKUX OMOMAaTEPHAIOB;

- MOHATUS. OUOCOBMECTMMOCTH U METOJOB ONpejieieHts GHOIoruuecKoi
0€30MacHOCTH MaTepHaoB MeAUIMHCKOTO Ha3HAUCHHSL,

= MPUHLIMITBL U TIOAXO0/IbI K pa3paboTKe HOBBIX OHOMaTepHaioB
yMeThb:

- UCIIOIb30BATh 3HAHUS HOBEUIIMX Pa3fiesioB OMOMaTepHaIoBeIeHUs Py
U3yYEeHHUH CIIELUAlIbHBIX AUCLUIIINHE;

= OPHUEHTUPOBATBHCSI B COBPEMEHHBIX HAIpPaBIEHHAX W TEHICHIMAX
OMOMEIMLIUHCKOTO MaTepUaioBeIeHHU.
BJIA/IeTh!

= METOOHYCCKUMHU ITOAXOJAaMM JJisl CHUHTE3a W aHalu3a 6HOMG,E[HI.IHHCKHX
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MaTepuaIoB Ha OCHOBE COEJIMHEHUH HEOPraHWIECKOM MPUPO/IBI.

CrpykTypa y4e6HOMH JHCIHHIIHHBI

Hucuunimna wm3ydaercs B 6 cemectpe. Bcero Ha uzy4yeHue y4eOHOM
aucuumuimHel «Heopranuyeckue Guomarepuanbn OTBEICHO:

— IJIs O4HOM (JOPMBI MOy YeHHUsI BBICIIEro 00pa3oBaHus: 94 yaca, B TOM UKCIIe
36 ayIMTOPHBIX YaCOB, M3 HUX: JIEKIIMH — 24 yaca, CEMHHApCKUe 3aHATUS — 6 Yacos,
ynpasjsieMas camocrositesbHas padora (JJOT) — 6 yacos.

TpynoemkocTh yueOHON AUCLUIUTMHEL COCTABIISAET 3 3aYeTHBIE €IUHHIIEL.

@Dopma NPOMeKYTOUHOM aTTeCTAlUU — 3a4er.




COJAEPKAHUE YYEBHOI'O MATEPHAJIA
Beeoenue

Mecto ¥ ponep HeopraHM4eckMx OWOMAaTepHaJOoB B  MEIULMHCKOM
MarepuanoBenenuy. Mcropus sBomounn OmomarepuanoB. OCHOBHBIE TEPMHHBI H
NOHATHA. buomaTepuansl 1epBOro, BTOPOTO, TPETHENO M YETBEPTOrO IOKOJIEHHS.
OOwmme mpencrabneHuss ©  OGHOCOBMECTHMOCTH M APYrMX  TpeGoBaHMSX,
NpeIbsBISEMbIX K MaTepuanaM JJs  BHJonpore3upoBaHus. Kiaccudukaums
OxoMarepuanoB IO OTHOIIEHHIO K JKMBOM TKaHM (GHOMHEpTHAs, IOpPHCTas,
OuoaxkTHBHas, OHope3opOupyemas). Bnusuue 6uocpesl Ha MaTepualn. Tpe6oBaHus K
OuomMarepuanam.

Tema 1. Knaccugpukayusn ouomamepuanos

Conepxanue MoHATH «OHOMarepHaibly. AKTYalbHOCTh M IOTPeGHOCTH B
HOBBIX OroMarepuanax. Paznoobpasue u crioco6sl kiaccupukauy GuoMaTepraos.

XapaKkTepucTHKa OCHOBHBIX TPyl GuoMarepuanoB. TeHIEHIMH pa3BUTHS
COBPEMEHHOI0 MaTepuanoBe/ieHus. Baxkneliinue npobieMbl HayKu O Marepuanax Ha
Omxaiimee W Gomee oTnaneHHOe Oynymiee. Tumbl MaTepuanoB (IO COCTaBy,
CTPYKType, CBOMCTBaM M  00JacTAM IIPUMEHEHHUS, MHOTIO(QYHKIHOHANbHBIE
maTtepuansl). Knaccudukanus  OGuomarepuanoB 10  CTENEHH  IOPUCTOCTH.
Ocobennoctu  TexHomoruu GuomarepuanoB. [IpoM3BOACTBO  GUOMATEPHAIIOB:
npoOieMbl ¥ TEepCreKTUBH!. TIPUHIUIBI KOHCTPYMPOBAHHMS HOBLIX MAaTEpPHAIIOB.
CuHTeTHYeCKHEe U IIPUPOJHEIE [ONKUMephl. MuHepanbl. KieeBble KOMIO3HIMH.

Ilonumeps! B MeIMIIMHE.

Tema 2. Hcnonvsosanue Memaniios u cniiagos 0 IHOONPOME3IUPOBAHUA

Metozp! npousBoacTBa U KiIaccupuKauus criaBoB. Koppos3us MeTamioB u ee
BIIMSHUE Ha (QYHKUMOHUPOBAaHHE HUMIUIAHTOB. TOKCHKOJIOIMYecKHe CBOMCTBA
merajuioB. Cranb. KobGanbToBble ¥ IKeNe3UCThle CIUIABBI  JUISI  TOTAIBHOTO
SHIONPOTE3UPOBAHUS Ta300€PEHHOr0 CyCcTaBa, MX JOCTOMHCTBA M HEIOCTATKH.
OOnacTe npUMeHeHHS THTaHA B MEIMIUHE UM ero cpoifcTBa. CIUIABBI HA OCHOBE
TUTaHa, METOJbl IIOBBILICHUS WX IMPOYHOCTH U CHIIKEHHUS MOJIYJS YIPYTOCTH.
Hykenny turama — cBepXynpyruil Marepuan ¢ HaMATHIO (DOPMEL. IIpumenenue
OUPDKOHMS M €ro CIUIABOB B SHIONPOTE3UMPOBaHMH. Ficnonp3oBaHue TaHTalta H
HHOOUs B Guomarepuanax. [JpumeHeHrne HAHOYACTHI] METAIUIOB B Me/IHLIMHE

Tema 3. Yenepoouvie mamepuanst

AnnotponHele  MopubuKaimu - yriepoaa. KiaccuduKanms — yriepomHsbix
MaTepuanoB. bHOCOBMEeCTMMbIE MaTepuaibl Ha OCHOBE YIJIEPOAa, IIPUMEpEI
[IPaKTHYECKOr0 UCIOJb30BaHus. [lopucTeie yriepoaHbie MaTepuansl U CrIOcOObl UX
cunTesa. Ilomydenue n MeIMIIMHCKOE HCIIONB30BaHUE KOMIIO3UTHBIX YITEPOIHBIX
MaTepHaJlOoB. YTIIEPOAHBIE BOJIOKHA. YIJIEepOAHbIE HAHOTPYOKM M (ysiepeHbl Kak
HOBBIH KJTaCC MaTepualioB JUIsi OHOMEIUIIMHCKUX LIeJIeH.




Tema 4. Hanomamepuaivt u HAHOMEXHOI02UU 6 MEOUUUHCKOM
MamepuanoeeoeHuu

HaHoTexHonousi, HaHOOOBEKT, HaHOMarepuaibl. HampaBieHus pa3sBHTHI U
o0jacT  NPWIOKEHHUsT  HAHOTEXHOJOTMH B MeauuuHe. Hanomartepuaibl.
Hanowactuuel. Hanokaricynel. Hanocencopsl u  ananmu3aropel. MeaunmHckoe
NPUMEHEeHHE CKaHUPYIOIIMX 30HJOBBIX MHKPOCKONOB. HaHOMaHHITYIATODBL.
[TpuMepbl HCTONB30BaHUS HAHOMATEPUATOB B IHAONPOTE3UpPOBaHHU. (OCHOBHBIE
METO/bI IOJIy4YeHHs HAHOKPUCTAINIMYECKUX MaTepHUaJoB: NMOPOILIKOBAas TEXHOJIOIHS,
KOHTpOJIMpyeMasi KpUCTallIM3alus U3 aMOp(HOro COCTOSHHUS, HWHTEHCHBHAsA
ruiactuyeckas aedopmauuns. CHHTE3 M CBOMCTBA HAHOKOMIIO3WUTOB. OCOOEHHOCTH
CTPYKTYPbl H  (PU3MKO-XMMHUYECKHUX CBOMCTB HaHOMaTepuasnoB. Mwmruianter ¢
HAHOTEKCTYPHPOBAaHHON MOBEPXHOCTHIO. bakTepeunanas MoaudUKalms UMILIAHTa C
MOMOLIBIO  HAHOTEXHOJIOrMHA.  BHOKOMIIO3MTHBIE  MaTepHanbl HAa  OCHOBE
HAHOCTPYKTYPHOIO THUTaTHa M KalbLMii-pochaTHOro mnokpeITHs. TOKCHYHOCTH
HAaHOMAaTepHaJIOB.

Tema 5. BNOUHEPMHGH’ Kepamuka Ha ocrnoee OKCUO08 AIIOMUHUA U HHPKOHUA

[lonsTHe «KepaMuKa», COEOUHEHHUs, Ha OCHOBE KOTOPBIX MOXKET ObITh
nojsryyeHa kKepamuka. JIOCTOMHCTBA M HENOCTaTKH KepaMHKH Kak Ouomarepuana.
Buabl kepamuku, ucrnoip3dyemble B MmeauuuHe. OT yero 3aBHCAT (du3udeckue
cBoiictBa Kepamuku? UYem oOycioBieHa NepCNeKTUBHOCTb KEPaMHUKH I
MEJIMLIMHCKOro  NnpuMeHeHusi. BuouHepTHas  KOpyHZOBash  KepaMuKa, ee
pPa3sHOBHM/IHOCTH. MeToasl U 100aBKH, MPUMEHsIeMble B IPOM3BOACTBE KOPYHIOBOH
KepamMuku. Ilonmyuenue ynbTpa- MU HaHomucriepcHbIx nopoiukoB AlOs; u okcunaa
uupkonusi. [lpuMeHeHue KOPYHIOBOH KepamMuku B MeauuuHe. [Ipeumyinecrsa
LUPDKOHWEBOM KEepaMHUKH B CpaBHEHMM C KOpyHIoBO#H. CBoicTBa JAHOKCHIA
UUPKOHHS, 3aTPyAHSIOUIME €ro Nnpou3BoACcTBO. Kak ocyliecTBiIsOT CTabUIM3aLUIo
JMOKCH/Ia LIMPKOHUS M B YE€M OHA 3aKJI0YaeTcs ¢ KPUCTAUIOXUMHUYECKOH TOYKH
3penusi. OCOOeHHOCTH U3rOTOBJIEHUH u3enui u3 ZrOs.

ITonsitue «KOMIO3ULIMOHHBIE Marepuansl»y. Kiaccudukanus KOMIO3UTOB 110
BU/lY M THIly apmupytouiero Hanojauurens. HaubGonee mnepcrniekTUBHBIE IPyMNIibl
KOMITO3UTHBIX MaTepuasnos. He1ocTtaTki KOMIIO3UTHBIX MaT€pPHAJIOB.

Tema 6. Buocmerkio u cmekiokepamurka

Amopdubie BemecTBa. Buzbl  crekia M CTEKJIOBHIHBIX —MaTepHAJIOB.
KomnioneHTs! cTekosn, crexksioo0pasylole HeopraHHyeckue BelnecTBa. Kiaccer
cTeKoJ. MeTo/1bl osryueHus: GMOCTEKOJ 0: CTEKOJIbHON TEXHOIOTUH, KepaMUYeCKOi
(MOPOIIKOBOM) TEXHOJIOTHH, XHMUYECKUM CII0coO00M. DU3HYeCcKUe CBOMCTBA CTEKIIa.
Xumuyeckass yCTOHYMBOCTh CTeK/Id. bHOaKTHBHBIE CTEK/Ia, MEXaHH3M 00pa30BaHus
CBA3HM C KOCTBIO. BaxkHble MeAMKO-OMOIIOrHYecKHe CBOHCTBA OMOAKTUBHOIO CTEKIIA.
[Tonsitve «cuTalIBl», CBONMCTBA CHTAJLIOB. KOMIIO3UTHBIE MaTepHalibl ¢ OHOCTEKIOM.

Tema 7. Buocoemecmuman Kepamuka Ha ocHoge hochamos Kanouus
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CocraB, CTPYKTypa M CBOMCTBA OCHOBHBIX OHOJOrHYECKH 3HaUYMMBIX (ochaTos
kanplus. CTparerusi MoBBIIEHHUST pe3opOupyeMocTH QochaTHpIX GHOMATEPHATIOB.
OcHOBHble HampaBieHUs: OHOMEIMUIIMHCKOIO IPUMEHEHUsI HaHOPa3sMEpPHBIX H
HaHOKpUCTA/UIMYeCKUX opTodocharoB Kanelus. HemocraTku kanbuuit-GochaTHbIX
KepaMHUK U criocoOsl ux npeononenus. Obmactu npumeHeHus kaiablini-dgocdaTtos B
MeauuuHe. MeToasl  CHHTe3a  TpukanbUuipochaTtoB.  Meroasl  CHHTE3a
rHJIpOKCHanarura: xuakodastele, rerepodasusle, ruaporepmaibuble. Kepamuka Ha
ocHoBe ¢ocdaros kanbuus. OCHOBHBIE METO/IbI U3rOTOBJIEHUsI OMoOMarepuasoB Ha
ocHoBe (ocdaroB Kanpuus. [lnoTHas kKepamMMKa Ha OCHOBE TI'MJPOKCHAIATHTA.
[lopucras  kepamuka Ha  OCHOBE  TIWJpOKCHanaTuta. [ 'paHyJ1upoBaHHbIN
ruapoxkcuanatut. Kommo3uuMOHHBIE Marepualbl Ha OCHOBE TI'MAPOKCHAIATHTA.
buokomno3utsl  rugpokcuanat™dt / nojauMmep. DBHOKOMIIO3UTBI Ha  OCHOBE
ruapoKcHanaruta 1 OMOOpraHMYeCKMX CocTaBisolMX. KOMITO3UTBI Ha OCHOBE
HAHOKPHUCTAJUIMYECKOr0 T'MJIPOKCHANATUTA C HEOPraHMYECKUMH COCTABIISIOLIMMH.
Kommnosuumonnsle  kanpuuiihpocharasie  1emeHTbl. [lOKpbITHS HA  OCHOBe
IHJIPOKCHANATUTA U CTIOCOOBI UX HAHECEHMS.

Tema 8. Memoodwvl uccaedosanun Guomamepuanos u MeOUYUHCKUX uzoeaui

Meroasl  oueHKHM — (GU3MKO-XUMHYECKHX M MEXaHMYeCKHMX  CBOMCTB
OunomarepuanoB. OCHOBHBIE METOJBI /Ul  XAPaKTEPUCTHKHA  [MOBEPXHOCTH
sHAonpore30oB. Iloaxomsl k omeHke (YHKIMOHAIBHBIX CBOWCTB MaTepHasioB
MEIMLMHCKOIO Ha3HAYECHHUS.




YUEBHO-METO/IMYECKASI KAPTA YYEBHOM JIMCLHUTIJIMHBI
Ounast GopMa TOTydeHHs BHICIIEr0 06pa3oBaHus ¢ IPUMEHEHHEM UCTaHIMOHHBIX 00pa30BaTE/IbHbIX TCXHOIOTHH (J10T)

" KomuecTBo ay IMTOPHBIX Y4acoB | &
5 g | g |3 :
Q 3 - s5| 2 x| &= S &
o = = 2P|l aBleal 2| B dopma KOHTpOJIS 3HAHUH
g = Ha3Banmue paszaena, TeMbl g = = s = 5 =|Z| ¢ >
g = | €S| S8/ 88|78
s = Q = S
= 2 = S
1 2 3 - 5 6 7 8 9
BeejieHne 2
1 Knaccuduxauus Ouomarepuaios. Ilomimepst B | 4 2 VYcTHblii onpoc
MEMIIMHE.
2 Hcnonb30BaHUE METAIIIOB U CILIABOB B 2 2 KonTponbsHas padora
HJOIIPOTEZUPOBAHUH (JIOT)
3 YriiepoJiHbIE MaTepUalIbl 2
% HanoMaTepHaibl ¥ HAHOTEXHOIOTHH B ME/IMLIMHCKOM | 6 2 OOcyxeHHe KOHKPETHBIX
MaTEpHUATIOBEACHUN NPAKTHYECKUX IIPUMEPOB
5 buounepTHasi kepaMuKa Ha OCHOBE OKCHIOB 2 1 VYeTHbli onpoc
QTIOMMHUS Y IIUPKOHUS
6 buocTtekino u crekiiokepaMuka 2 2 KonTponbHas padora
(10T)
T buocoBmecTuMas Kepamuka Ha ocHoBe hochaToB 2 1 Pemenune KOHTPOJIBHBIX
KaJIbIHS 3aj1a4
8 MeTobI McclieIoBaHUs OMOMATEPUAIIOB U 2 2 KonTponenas padora
MEIUIIMHCKUX H3EIUH. (J10T)
Hroro 24 6 6




HUHOOPMAIUMOHHO-METOANYECKAS YACTHb
OcHoBHas iuTEpaTypa

1. OCHOBBI CTOMATONIOTHYECKOI0 MaTepHalIOBEAeH s : yueOHoe mocobue / B.
Y. Illemonaes, B. A. Knémun, T. B. Tumauesa [u ap.]. — Bonrorpan : BoarI' MY,
2023, — 256 c. —Tekct: snekTpoHHbIH // Jlanb : »71eKTpOHHO-GUOGIHOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/418934

2. Commmna, T. O. HoBele marepuansr u texnonoruu / T. O. Commna, B. H.
Tpodumon. — CaHKT -IleTepOypr : Jlanp, 2023. — 196 c.— Tekcr : 31eKTPOHHBII //
Jlanb 3JIEKTPOHHO-OMONIHOTeYHAs cucTema. —
URL: https://e. lanbook com/book/356036

3. Ilonosa, A. A. JleToHAIlIMOHHOE HAllbUIEHHE GHOCOBMECTHUMBIX MOKPHITHH Ha
OCHOBE NOPOUIKOBBIX MEXaHOKOMIIO3UTOB : yueOHOe mocobue s By3oB / A. A.
IToriosa. — Cankr-IletepGypr : Jlaus, 2021. — 92 ¢. — ISBN 978-5-8114-7070-
9. — Tekcr : snexTponHslii // Jlaus : 1ekTpoHHO-6uGIHOTeYHas cucTema. — URL:
https://e.lanbook.com/book/174976

4. Hanomarepuarel. CBolicTBa 1 chepbl pUMeHeH s : yueOHUK a71s By30B / I,
W. Jlxapnumanuesa, K. A. Keigpanuesa, A. B. Merenuua, U. E. Yéusaua. — 3-e
u3n., crep. — Cankr-TletepOypr : Jlaus, 2021. — 200 ¢. — ISBN 978-5-8114-7884-
2. — Teker : anexTporHsblii // Jlans : anekTpoHHO-6ubIHOTEUHAsT cucTema. — URL:
https://e.lanbook.com/book/166935

HonosiHuTe/IbHAS JINTEpaTypa

1 Kynuk, B. M. Texnonorus KOMIO3ULHOHHBIX MATEPUAJIOB C YIJIEPOHOM
MaTpuuel : yueObHoe nocobue / B. U. Kynuk, A. C. Hunos. — Canxr-Tlerep6ypr :
BI'TY "Boenmex" um. JI.®. Verunosa, 2021. — 79 c. — TeKcT : 3JeKTPOHHSI //

Jlanp ; JIEKTPOHHO-OUOIMOTEYHASI cucrema. — URL:
https://e.lanbook.com/book/22033 1
2 HaHocTpykTypupoBaHHasi KepaMHKa Ha OCHOBE JMOKCHA THUTaHA JUIs

OPTOTICIMYECKOro dTara JICYCHUs IAlMEHTOB C IepesioMaMd U IPUOOpETEHHBIMH
JedeKkTaMu 4YemoCTHRIX Koctedl : Mmonorpadus / O. A. Ilymstauxosa, I. U.
Poroxunukos, B. A. YerBepthbix [u ap.]. — Ilepms : ITHUITY, 2020. — 207 ¢. —
ISBN  978-5-398-02265-0. — Tekct: osnektpouHsii / Jlanb : 5IeKTPOHHO-
6ubnmnoreynas cucrema. — URL: https://e.lanbook.com/book/239762.

3. Tupckas, O. WM. PecraBpaunoHHble MaTepHanbl M aare3UBHbIE CHCTEMBI
yuebHoe mocobue / O. U. Tupckas, E. M. Kazaukosa, C. [O. BriBanbuepa. —
Hpkyrek : UTMV, 2024. — 70 c¢. — ISBN 978-5-6051606-5-6. — Tekcr :
DJICKTPOHHBIN //  JlaHb :  anekTpoHHO-GuGMHMOTEuHas cucrema. — URL:
https://e.lanbook.com/book/420104

4. buoakTHBHBIE MMIUTAHTAaThl NP JIEYEHHH TICEBIOAPTPO30B M Ae(EKTOB
JUIMHHBIX TPyO4aTsiX Kocreil : Monorpadus / A. B. ITonkos, JI. A. ITonkos, H. A.
Koxownosuu [u np.] ; mox pepakumeit A. B. ITorkosa. — Tomck : TITY, 2021. — 312
¢. — ISBN 978-5-4387-0977-0. — TekctT : 51eKTpoHHBIN / JIaHb : 57IeKTPOHHO-
Oubnuoreynas cucrema. — URL: https://e.lanbook.com/book/246233
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5. buocoBmectumble Matepuansl: YueGHoe mnocobue / Ilog pen. B.U.
CesactpsnoBa, M.I1. Kupnuunukosa. —-M.: OO0 «U3znaTensctBo «MeaUIMHCKOE
WH(pOpMaMOHHOe areHCcTBO», 2011. -544c.

6. Buomarepuainsl B ceplieyHO-COCYAUCTON XUpypruu : MoHorpadus / JI. A.
bokepus, M. U. Karpamanos, 1. B. Kokienes, /1. B. Bputukos. — Mocksa : HMUIL]
CCX um. A H. Bakynesa, 2009. — 326 c.

7. Kyuymos, A. I'. buomatepuansl B croMaTosioruu : yyedHoe nocobue / A. T
Kyaymos. — Ilepwms : ITHUITY, 2017. — 60 c.

8. Ilpockynos, M. B. OcHoBbl xuMuu OuoreHssix simemeHtoB / W. B.
[Ipockynos, T. B. Acrpakosa, H. B. Xurosa. — Kemeposo : KemI'V, 2013. — 130 c.

Ilepevennb peKoMeH/yeMbIX CPEICTB THATHOCTHKH H METOIHKA
(popMHpOBaAHHUSI HTOIOBOH OTMETKH

Mzyvenne n obcyxaeHne KOHKPETHBIX IpuMepoB 1o Temam «Knaccudukarms
Onomarepuanos», «lloaumepsl B MemuuuHe», «IlopucThle M KOMIIO3UTHBIE
YTJIEPOHBIE MaTepUaIbI».

YerHbii onpoc 1o temam «Kiaccudukaims 6uomarepuanosy, «Ilonumeps! B
MeauuuHe»,  «llopucTele M KOMIIO3MTHBIE — YIJIEPOJHBIE  MaTepHalb,
«HaHomaTtepuansl M HAHOTEXHOIOTHM B MEIUIMHCKOM MaTepHATOBENCHUNY,
«bnonHeprHas KkepamMHKa Ha OCHOBE OKCHUIOB QIIOMUHMS M  IHUPKOHHA,
«buocosmecTumas kepamuka Ha OCHOBe (OChaTOB KabIHs.

Konrponsnas pabora mo Temam «Vcronb3oBaHue METasIOB U CIUIABOB B
SHJI0NPOTE3UPOBaHUM», «BHOCTEKIO U CTeKIIOKepaMuKa», «MeTonsl UCClIeOBAHUS
OroMaTepHalloB U MEIUIMHCKUX M3AETHIDy.

Ilpy  oueHKe WHAMBHAYalbHBIX OTBETOB HAa CEMHHAPCKUX 3aHATHAX
YYHTBIBACTCS TOJIHOTA, JIOTHYHOCTh, IPAMOTHOCTD U CTHIIb M3JI0KEHHUS.

Ilpu mnposeneHun oOCYXIEHHS KOHKPETHBIX IPAKTHYECKHUX IPHMEPOB
YHYHUTBIBACTCsl ypOBEHB BIIQJICHHs CTYJE€HTOM MaTepHala, YMEHHE BECTH Hay4HbIH
JAUajor, Hallu4yue rpaMOTHOW apryMeHTAaLUH.

Ilpu oueHnBaHMM pelleHHs KOHTPOJBHBIX 3aad OOpaInaeTcs BHHMAHHE Ha
[IOJHOTY ~3HAHMS HOBOrO Marepuana IO 3aJaHHOH Teme, CTPYKTypy W
IOCJICIOBATEIbHOCTh ~ U3JIOKEHUS, apryMEHTUPOBAHHOCTH  OTBETOB, YPOBEHb
CaMOCTOATENIbHOIO MBILUICHHS, YMEHHUE YBS3bIBATh TEOPETUYECKHE IIOJO0KEHHs C
peaabHBIMU YCIOBUSAMU 3a1a4H.

Popma NPOMEKYTOUHOM aTTecTauuu Mo muctuinHe «Heopranudeckue
OroMaTepuabl» yU4eOHBIM IIAHOM MPEYyCMOTPEH — 3aUer.

st hopMHpOBaHMS UTOrOBO  OTMETKH 1O y4eGHON  JAMCLUILIHHE
MCTIOJIB3YETCSl MOy IbHO-PEUTHHIOBAsI CUCTEMA OLIEHKU 3HAHWM CTy/IeHTa, Jaolias
BO3MOXHOCTE IIPOCJICIUTh M OLEHHWTh JIMHAMHUKY IIpOIlecca HTOCTUIKEHUS Leiel
oOyueHus. PeliTMHroBas cHcTeMa mpeJyCMaTPUBAET KCIIONB30BAHME BECOBBIX

KOS(QQUIMEHTOB s TeKyleh u IIPOMEXYTOYHON aTTEeCTAllUd CTYIEHTOB II0
yueOHOH THCIUIUIMHE.
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@opMUpOBaHHME MTOTOBOM OTMETKH B XOZ€ IPOBEIEHUS KOHTPOJIBHBIX
MEpONpHUATHH  TeKylled arrecTanMu (IpUMepHble BeCOBble KO3(D(DHULUEHTE,
ONpezeJislomre BKIaJ TEKylleHd aTTecTallud B OTMETKY IpPH IPOXOXKIEHHH
MIPOMEKYTOUHOM aTTECTALIUM ):

- BBITNIOJIHEHHE KOHTPOJIbHBIX paboT — 50 %;

= YCTHBIH OIPOC HAa CEMUHAPCKUX 3aHATHIX — 30 %,

- pedepar, noknan — 20 % .

Htorosas oTMeTka IO JUCLHUIUIMHE PACCYMTHLIBAETCS HA OCHOBE HTOTOBOM
OTMETKH TEeKYILIeH arrecTaldy (PeHTHHIOBOM CHUCTEMBI OIEHKH 3Hauui) — 30 %, u
OTMETKH Ha 3adete — 70 %.

IlpumepHasi TemaTHka pedepaTHBHBIX paboT

1. MeToibl cuHTE3a TOPUCTHIX OGHOHEOPraHWYECKUX MAaTEPHATIOB.

2. buomarepuansl B CTOMATOJIOTHH.

3. YriiepoHble HAaHOMAaTEPUAbl — MEPCIIEKTUBEI UCIIONB30BAHHUS B MEIULIMHE.

4. AHaiu3 CyMIECTBYIOIIMX TEXHOJOIMM HAHECEHMs TOKPBHITHH Ha H3IeNMus
MEJUIIMTHCKOTO Ha3HAYEHMS, BUJIbI [TOKPBITHIA.

5. Merogsl  aHanuM3a  OMOHEOpraHWYecKMX — MartepuanoB.  OleHka
(GYHKIHOHATBHBIX

CBOMCTB MEAULIMHCKUX MaTepPUasIOB.

6. HeyrneposHble KOMMO3HUTHbIE MaTepHalbl, NPUMEHSIEMble B MeIHIIHHE.
(TpyTIIbI, AV KaKUX HeNel co31aHbl, GMOKOMO3UTHBIE MATEPUAIIBI).

7. HanoGuorexHonmorus ¥ GHOHAHOTEXHONOrMS. IlepCHEKTUBBI CO3MAHHUS
«MHTEJUIEKTYalbHbIX MaTEePHAIIOBY.

8. CoBpeMeHHOE COCTOSIHHE TIPOM3BOICTBA UMILIAHTOB.

IIpumepnblii nepevennb 3aganuii AJIs yIPaBJIseMOi caMOCTOATENbHOI paGoThi
CTYE€HTOB

Tema 2. Hcnonv3osanue Memaios u cniagoe 0is I3HOONPOMeE3UPoGaAHUs

3adanue 1. PaccmoTpeTh CriocoObl HOMydYeHHs! CIUIABOB, UX KIACCH(HKALHIO,
KJIaCCU(PUKALIUIO CTaJIeH.

3adanue 2. OueHUTD, YeM 00YCIIOBIIEHBI MEPCIEKTHBE IPUMEHEHHUS METAIIIOB
B MEHIIMHE, YTO OrPaHUYHUBACT UX IIPUMEHEHHE.

3adanue 3. PaccMOTpPETh B 4eM COCTOSIT HEJOCTATKM METaJIOB U CILIABOB IIPH
UX MEIULMUHCKOM HCIIO0Ib30BaHMH.

(Popma KOHTPOIISL — KOHTPOJIbHAsE paboTa)

Tema 6. Buocmerno u cmexnoxepamura

3adanue 1. OxapakrepusyiTe CTPYKTypy U CBOHCTBA MATEPHAIIOB Ha OCHOBE
OUOCTeKIIa U CTEKIIOKEPAMHKH.

3aoanue 2. 306pa3ute CTpyKTYpy I'MAPOKCUATIATUTA.
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3aoanue 3. IlpuBeaure npumMepsbl CTEKI000pa3yOIMX OKCHIOB U
MOIU(HUKATOPOB CTEKOI

(dopma KOHTPOJISI — KOHTPOJIbHas paboTa)
Tema 8. Memoost ucciedosanusn 6uoMamepuanos u MEOUUUHCKUX U30e Uil

3aoanue 1. IlpuBenurte mpUMepbl CHEKTPAJbHBIX METOJ0B aHaJU3a
OuomarepHaos.

3aoanue 2. CpaBuute Bo3moxHocTH SIMP u DIIP meronoB uccienoBaHus
Ouomarepuaos.

3aoanue 3. PacCMOTpHUTE IPHUHLMIIHAIBHBIE BO3MOXXHOCTH MCIIOJIB30BAHMS
METO/JI0B PEHTI€HOCTPYKTYPHOIO aHaIn3a.

(Dopma KOHTPOJISL — KOHTpOJIbHAs padboTa)

Onucanne HHHOBALIHOHHBIX MOJX0/0B U METO0B K NpeNnoaaBaHHI0
y4eOHOH AHCHHNIHHbI

[Ipu opranuszauuu o6pa3zoBaTeIbHOIO MPOLEcca UCIOIb3YOTCH:

Memoosl U RNpuUeMbl pAaA3GUMUA  KPUMUYECKO20 MbIWIEHUA, KOTOpbIE
NpeACTaBiIsAlT co00i cucTeMy, GOPMHUPYIOLLYO HaBBIKM paboThl ¢ UH(pOpMaLUeH B
npouecce 4YTeHuss W MUChbMa, MOHMMAHUM HH(OpPMAUMM KaK OTIPABHOrO, a HE
KOHEYHOI'O ITYHKTa KpPUTHUYECKOrO MBILLUIEHHS.

Memoo y4eOHOU OucKyccuu, KOTOPbIA IpeArnosaraeT ydyacTie CTYAEHTOB B
LleJIEHAalpaBIeHHOM OOMeHe MHEHMSIMH, HWIesMU JUISl TIpPeABbSBICHUS W/HWIH
COrjlacOBaHHus CYIIECTBYIOLIUX MO3ULIMHI MO onpeeneHHo npodieme.

MeToanueckne peKOMEHIANNH 0 OPraHu3alHuH
CaMOCTOAATEIbHOM paboThl 00y4aloHXCsH

Jlia  opranuzanuM  caMoOCTOATeNbHOH paboThl  CTYJIEHTOB 110  yueOHOM
JMCLIMIIJIMHE PEKOMEH/yeTCs

1. Pa3zpaboTka M cocraBieHHe TpYMNIOBBIX WJIN WHIUBHIYaIbHBIX 3aJaHUMH;
MOSICHEHHE OCHOBHBIX TPeOOBAaHUMN K UX BBINIOJIHEHHIO;

2.  Hcnonp3oBaHMe  COBPEMEHHBIX  WH(MOPMALMOHHBIX  TEXHOJIOIHIA:
pasmenienue Ha rmatdopme educhem xomriekca yueOHbIX U yueOHO-METOINYECKUX
MaTepuasoB (rmporpamMma y4deOHOM IMCUMIUIMHBI, 3aJaHus B TeCTOBOH Qopme,
CITUCOK PEKOMEHIYeMOM JIUTepaTypbl U HH(POPMALIMOHHBIX PECYPCOB U JIp.).

IlpuMepHbIil nepeyeHb BONPOCOB K 324€Ty

1. Knaccndukaums OuomarepuanoB (OmoMaTepHanbl IEpBOro, BTOPOro,
TPETHErO MOKOJICHUS).

¢ buonoruueckas MoaupHKaLUs TOBEPXHOCTH.

2 TpeboBanus xk Gnomarepuanam.

4. Biusiaue Guocpe/isl Ha MaTepHalIbl.

5 Kopposuss meraquioB U e€ BaMsgHHe Ha (DYHKUHOHHPOBaHHUE
MMIUIaHTATOB.
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Toxcukonoruueckue cCBOWCTBA METAILIIOB.
Knaccndukanus GuomMarepraiioB 10 CTEIIEHH TOPUCTOCTH.
YriepoHble MaTepHualebl.
] MerTaiibl ¥ crizaBsl JUIst 3HOTPOTE3UPOBAHUS.

10.  CaepxsnacTuuHbIe MaTepUAIBI C TAMSTHIO (POPMBIL.

11. Hanomarepuansl B MEIULIMHE.

12. OcHoBHble Tunbl OuOMaTepHanoB. TpagMIMOHHBIE MOAXOABI K
MOJTyYE€HHIO HeOpraHM4Yeckux OHoMaTepHaosB.

13.  buokepamuka. CBOICTBa U MOJIyYEHHE.

14, KoMmnosuuHOHHBIE  MaTepuanbl B MeOuIUHE, XapaKTepHCTHKH,
IIPEUMYLLIeCTBA, HEAOCTATKH.

15.  buocrekno. XapakTepucTUKH, IPUMEHEHHE.

16.  Texnosorus noxydeHus: GHOCTEKON U OUOKEPAMUKH.

17.  CtpyxTypa, CBOWCTBA, MOJIYYEHUE THAPOKCHATIATUTA.

18.  Cnoco0sI cunTe3a oprodocdara Kaablus.

19.  Kepamuxa Ha ocHOBe (pochaToB KaibLys.

20. Moaudukanus MOBEpXHOCTH UMITJIAHTOB.

© %0 N o
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MPOTOKOJI COTJIACOBAHUS YYEBHOW MPOT'PAMMBI YO

HaszBanue HasBanue [Ipennoxenus: 006 Pewienue, npunsaroe

yueOHOMH Kadeapsl W3MEHEHUsX B Kadenpoi,

JUCLUIUTHHBI, Co/iep)KaHuu yueOHOM pazpaboTaBiuei

C KOTOpoH IIPOrpaMMBI 110 yueOHyIo

TpeOyercs U3y4aeMoH JUCUHUIUIMHE | Tporpammy (¢

COrJlacOBaHHUE yKa3aHUeM JaThl 1
HOMEepa IIPOTOKOJIA)

YyebOnas

JUCLIUIUTMHA

He  TpeOyeT

COIIaCOBaHUS

3aBeayrowmuit kaheapoit

(yuyeHas cTerneHb, y4eHOe 3BaHHE)

i &m}fgfm’ 2044r.
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JOMOJHEHHUS 1 U3MEHEHHUS K YYEBHOM ITPOT'PAMME I10
H3YYAEMOM YYEBHOM JUCHUILJIMHE
Ha / yueOHBIN roj

No

y JlomoiHeHUs: ¥ U3MEHEHUS OcHoBaHue
/i

YueOHas nporpaMma rnepecMoTpeHa 1 ojjo0peHa Ha 3acelaHuu Kadeapsl

(mpoTtoxoin Ne oT 202 x3)
(na3Banue xadenpor)
3aBenyroumi kadenpoi
(yueHas crereHb, ydeHOE 3BaHHE) (U.0.Damunus)
YTBEPXIIAIO
Jekan daxynprera
(y4eHas cTereHb, y4eHOe 3BaHHE) (M.0.Damunus)
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