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PABOYAS MPOrPAMMA YYEBEHOW OUCLUMUMNNUHBI

B51.B.1B.06.02 MaTtepuanb! gna meauunHbIl

1. Koa n HaumeHoBaHMe HanpaBneHusi NOAroToBKu/cneynanbHOCTH:
04.03.02 — Xumus, husuka u MexaHUKa Mamepuasos

2. Npodunb nogroroBku/cneymnanusaunsa: MamepuanoeedeHue u UHOYcmMpusi
HaHocucmem

3. KBanudukauusa BoinyckHuka: 6akasaep
4. dopma o6y4eHus: oYHasi

5. Kacdheppa, oTBevarowas 3a peanusauumio QUCLMNIIMHBI: MamepuasiogedeHusi U
uUHAycmpuu HaHocucmem

6. CocTtaButenu nporpammbl: Cnadkoneeyee bopuc Bnadumupoeud,
KaHOuOam XuMu4ecKux HayK

7. PekomeHgoBaHa: Hay4HO-METOANYECKMM COBETOM XMMUYECKOro dakynbTeTa, NpOTOKO
Ne10-03 o1 27.03.2025

8. Yue6HbIn roa: 2028/2029 CemecTp(bl): 7



9.lenu n 3apgayum y4e6HOM AUCLMNIIUHDI

Llensimu oceoeHusi y4ebHOU OucyurniuHbl S8715IK0MCS:

dopMMpoBaHNEe Yy CTYAEHTOB MNPeaCTaBfieHMM O COBPEMEHHbIX Marepuanax
MEOVUNHCKOrO HasHa4YeHUsl, TEXHOMOMUSIX WX CUHTE3a U MPOMbILSIEHHOIO MNPOM3BOACTBA,
PU3NKO-XMMNYECKMUX CBOMCTBAX N 061aCTsX NPUMEHEHMS.

3adayu y4yebHoU OuCUUMNIUHBI:

CTyoeHT JormkeH

- 3HaTb OCHOBHbIE TUMbl MEANLMHCKUX MaTepmnanos U nx n3mKo-XxMMmnyeckne CBONCTBA;

- UMEeTb NpeACTaBMNeHNs O COBPEMEHHbIX NOAX0AAX K CUHTE3y MaTepuanoB Ans
MeOVUUHbI C 3a4aHHbIMW CBONCTBaMMU;

- YMETb NPOrHo3nMpoBaTb BO3MOXHOCTM NPUMEHEHUA MaTepuanos Anst MEAULUHbI B
KOHKPETHbIX 061acTsaX C yY4ETOM MX PUBNKO-XUMUYECKNX XapaKTEPUCTUK.

10. MecTo y4yebHOM AncUMNNUHBLI B cTpyKType OOI:

OducumnnuHa BXoAuT B 4acTb, opmupyemyto yvacTHMKaMym obGpasoBaTenbHbIX
OTHOLWeHWN (BapnaTuBHas) 6noka b1.

TpeboBaHMs K BXOAHBIM 3HAHUSIM, YMEHUSIM U HaBblkaM: ANSA OCBOEHWUSA Kypca CTyAeHT
AOMMKeH OblTb 3HAKOM C OCHOBHbIMM pasgenamu gucumnnuHel «O6was n HeopraHuyeckas
XMMUM», UMETb NpeacTaBneHns 0 MeTo4ax aHanuaa coctaBa U CTPYKTYpbl BeLLecTBa.

N3yyeHne gaHHOM avcumnnuHbl 6asmpyeTca Ha criegyrwmnx OUCLMNIIMHAX, U3YYEHHbIX
cTyaeHTamm paHee: «O6was u HeopraHudeckass xumusay; «OpraHudeckas Xumuay;
«CoBpeMeHHasi aHanuTudeckas xumusy, «Mwukpockonmyeckme meToabl UccnegoBaHUs
CTPYKTYpbl MaTtepuanoB»; «CnekTpocKonMyeckne MeToabl WCCnenoBaHWa MaTepuanoBy;
«lMepcnekTMBHbIE MEeTOAbl aKkTMBaLMKM NPOLECCOB CUHTE3a (PYHKLMOHASbHbLIX MaTepuanoBy,
«lMonynpoBoaHMKOBbIE maTepuanbl n CBEPXMPOBOOHUKNY, «AMOpHbIE
XUOKOKpUCTanmMyeckne  martepuanbl», «XMMUYECKME W  KPUCTaNSIOXMMUYECKME OCHOBbI
CMHTEe3a PYHKUMOHAMNbHbLIX MaTepuanoB»

[aHHasa auvcumnnvHa S9BnsieTCa npewecTBylolen avcumnnmHam «HaHomaTtepuanbi»,
«TOHKME NNEHKN N reTEePOCTPYKTYpbI». MNapannensHo ¢ 4aHHbIM KYpCOM CTyAEHTbl OCBavBatoT
ANCUMNIMHBbI «HaHOoKNacTepbl U HAHOCTPYKTYPbI: CUHTE3 U CBOMCTBa» U «HaHOTEXHONOrMn».

11. MnaHupyeMble pe3ynbTaTbl OOY4YeHUA MO AUCUUNIMHE/MOAYNIO (3HAHUSA, YMeHwus,
HaBbIKU), COOTHECEHHbIE C NNaHUpPyeMbIMU pe3yribTaTaMW OCBOEHUSA o6pa3oBaTesNibHOM
nporpamMmmMbl (KOMAETEHLUMSAMU) U UHAUKATOPAMMN UX AOCTUKEHUS:

Kog HassaHwne Koa(bl) WHamnkaTtop(bl) lMnaHnpyemble pesynbTaTtbl 06y4eHns
KOMMeTeHL MK
MK-2 | CnocobeH MK-2.1 | BblbupaeT meToapl 3HaTb: COBpEMEHHbIE NpefCTaBNeHns o
ucnonb3oBaTb CuHTe3a noaxogax K CUHTe3y maTepuanos And
3HaHWg 0 MeTodax mMaTepuanos MeaMWLMHbI C 3aaHHbIMU CBOMCTBaMM
CUHTE3a U pasnu4Horo YMeTb: Ucnonb3oBaTb NOMyYeHHbIe 3HaHUS ANng
cBOMCTBax Ha3HayeHus (B TOM BblbOpa MeToda cnHTe3a hyHKLMOHaNbHBLIX
mMaTepuanos yucne MaTepuranoBs MeaULMHCKOro Ha3HavyeHus
pasnnMyHOro HaHOMaTepuarnoB) B | BnageTtb: HaBblkamMn CHTE3a HEKOTOPBIX BUAOB
Ha3Ha4yeHwusi, B TOM COOTBETCTBMM C mMaTepuanos A58 MeauumHbl
yucne nocTtaBrneHHon
HaHoMaTepwuanos, 3agaden
ANA peleHus MK-2.2 Ncnonb3ayeT 3HaHus | 3HaTb: OCHOBHbIE TUMbI COBPEMEHHbIX
npogeccuoHanbHbI 0 CBOMCTBax mMaTepuanoBs MeOULMHCKOIO Ha3HayYeHus n nx
X 3ajav maTepuanos gns 6a3oBble CBOWCTBA
peLueHus YMeTb: NpOrHo3npoBaTb BO3MOXHOCTHU
KOHKPETHbIX NpUMEHEHUS MaTeprnanos B pasnUyHbIX
npodeccuoHarnbHbIX | 06nacTax MeguuuHbl ¢ Y4ETOM MX U3MKO-
3agad XUMUYECKUX XapaKTepUCTUK U BO3LENCTBUSA Ha
YXUBOW OpraHnam
BnageTb: HaBblkaMy UCMOMb30BaHUA 3HAHUI O




CBOICTBaX OCHOBHbIX KI1aCCOB MaTepuarnos
MEAULIMHCKOTO HasHa4yeHusl Ans peLleHunst
KOHKPETHbIX NpogeccroHarnbHbIX 3agay

12. O6bemM gUucuUNNUHbI B 3a4eTHbIX eanHuuax/yac. — 3/108.

dopmMa NPOMEeXYTOYHOM aTTecTaLuumn — 3a4eT C OLEHKOM

13. TpyAOeMKOCTb No Buaam y4e6Hon paboThbl

TpynoemMkocTb
Bug yuebHow paboTbl Bcero Mo cemecTpam
7 cemecTp 8 cemecTp

KoHTakTHas pa6ota 72 72

nekumm 36 36

npaxkTudeckune 36 36

B TOM 4mcne:

nabopaTtopHble - -

KypcoBsas pabota - -
CamoctosaTensHas pabota 36 36
lMpomexyTouHaa atTectauunsa (019 Ik3ameHa)

Utoro: 108 108

13.1. CopepxaHue QUCLMUNIINHDI

n/n Peanusauus
pasgena
HaunmeHoBaHwue pasgena OUCLMNITUHBI C
CopepxaHve pasgena aMcunnimHbl
ANCUUNNNHBI NMOMOLLIbIO
OHnamnH-kypca,
OYMK *
1. NNekuun
1.1 Knaccudmkaums Moaxoapl kK knaccmndukaumm maTepumarnos. -
matepuanos. OCHOBHbIE Knaccudukauymusa no coctasy, popmam
NPUHLUMMbI CYyLLEeCTBOBaHMS, CTPYKTYpe, PYHKLMOHANbHbIM
nony4yeHnss MaTepumanos CBOWICTBaM, 00NacTsamM NpMMeEHeEHNS!.
JYHKLMOHANBbHOro KOHCTpYKUMOHHBIE U (hyHKUMOHANBbHbIE MaTepuarnbl.
Ha3Ha4YeHus

Knaccuduvkauusa matepmanos no pyHKLMOHaNbHbIM
cBoncTBaM
MpyHUMNBI NEPUOONYHOCTU; CTPYKTYPHOIO OM3alHa;
XMUMUYECKOrO, TEPMOOUHAMUYECKOTO U CTPYKTYPHOTO
nogobus; HenpepbIBHOCTU N COOTBETCTBUS
KOMMNOHEHTOB PaBHOBECHOW CUCTEMbI, OFPaHNYEeHs
yucrna He3aBUCUMbIX MapaMeTpOB COCTOSIHUA B
paBHOBECHOWN CUCTEME; CTPYKTYPHOIo
pasynopsiio4eHnsa N HENOCTOSIHCTBA COCTaBa;
XUMUYECKOro, CTPYKTYPHOro, ha30BOro YCroXHeHUs;
XUMUYECKOW, rpaHyrnoMeTpuyeckon 1 ¢a3oBom
OOHOPOAHOCTWU; 3KBUBANIEHTHOCTN NCTOYHMKOB
Becnopsgka B yCroBUsX MUHUMMU3aL MM cBOBOAHOM
3aHeprnn cuctemsbl (npuHumn A.Berna); oguHakoBoro
adhpekTa pasnUYHbIX PUINKO-XUMUYECKMX
BO3[ENCTBUI; CUHEPreTUYEeCcKoro adpdekta pasnuyHbIX
PM3NKO-XMMUYECKNX BO3LENCTBUIN; HEPABHOLEHHOCTHN
obbeMa 1 NOBEPXHOCTU; METACTabUINbHOIO
MHoroobpasus
VMcnonb3oBaHve anarpamm Bpems - Temnepatypa —
MpeBpalleHne npu co3gaHun maTepuanos
KOHTponupyemMbiMu cBorcTBamu. Camocbopka n




1.3

camoopraHusauus
1.2 MaTepuansl TpeboBaHus kK MaTepuanam, UCnonb3yeMbiM Ans
onomMeguLIMHCKOro ovomeanumHckmx uenen. Knaccundmkauyus
Ha3HayeHus

MeToapbl nony4yeHuna

BUoKepaMuKK MO OTHOLLEHUIO K XKUBOW TKaHU
(brovHepTHas, nopuctas, buoakTueHas,
pecopbupyemas). TpeboBaHua K maTepmanam,
ncnonb3yembiM Ans NpoTe3npoBaHns. Kepamunyeckue
Martepuanbl Ha ocHoBe Al,O3 1 ZrO,, rmgpokcun- un
dTopannaTtuta. PocdaTtbl kKanbumnd. Matepuansi ¢
apbdekTom namaTn (HUTMHON). broakTneHas
cTekrnokepamuvka. PeppomarHutHas n paguoakTneBHasi
Burokepamuka ons neyveHus 3nokavyecTBEHHbIX
onyxonewn. YnbTpagucnepcHble MaHraHuThbl B
TEPMUYECKOM FIEYEHMN PAKOBBIX OMYXOSen u
TpaHcnopTe nekapctB. Kepamuka ans
npoTesmpoBaHusa 3y00B. YrnepoaHas kepamuka ansi
CepAeyHoro knanaHa. Yrnepoa kak matepuan
UMNIIaHTaToB.
HaHouacTuupl Ang ncnone3oBaHns B MeguuuHe B
KayecTBe CpeacTB AOCTaBKM U BU3yanusauuu.
MexaHu3m B3anmogencTBns BUokepammku ¢ X1MBon
TKaHbHO.

1.4

maTtepuanos aons
MeauLnHbI

Bruomumetunka n

CUHTE3 yNbTpamesiko3epHUCTbIX MeTanin4eckmx
CNNaBoB A1 MeAUUMHCKUX Lenei. MeToabl cuHTesa
GrokepamuKkn Ha ocHoBe docaToB KanbLys.
Moaxonbl K MOSTy4EHUIO UCKYCCTBEHHbIX HAHOCTPYKTYP
Ha OCHOBe GMOMOIEKy.
3D-neyvaTb B NPOM3BOACTBE MaTepuaros Ass
MeaULIMHBI

Bromarepuansi

MpupogHbie 06bEKTHI M BUOMUMETMKA, MOHATUE O
BuomnmeTuke. Nprmepsl Gronornyecknx
HaHOCTPYKTYP, BCTPEYAIOLUNXCH B XKMBbIX OpraHn3mMax.

KocTb kak bBronorm4yecknii HAaHOKOMMO3UT.
BrvomunHepanunsaumsa, mopdoreHes — HeopraHnyeckue
mMaTepuansl CrOXHOW OPMbI, KOCTU, NPUPOOHbIE
BOJTOKHA, KpPbIIbSi HACEKOMBIX.
BuoceHcopbl, cTpoeHne Hanbonee pacnpocTpaHeHHbIX
TUMOB.
MonekynsipHble MalyHbl 1 HAHOBUOTEXHOSOMMN.
ConpsieHune 1 aHepreTUYecKkin obmeH mexay
HaHoYacTMuamm 1 BMoNOrMYecKn akTUBHbLIMU
MONeKynamu.

21

Knaccudmkaums

2. NpakTn4yeckme 3aHATUA

2.2

mMaTepuanos. OCHOBHblE
NpUHUMNbI
nonyyeHns Matepuanos
dYHKUNOHANLHOro
Ha3HayeHus

MaTepuansi

Moaxopdpl K KNaccudmrkaunum maTepmanos.
Knaccudukaumsa no coctasy, popmam
CyLLEeCTBOBaHMUS, CTPYKType, PYHKLMOHAMNbHbIM
CBOWCTBaM, 06nacTam NpMMeHeHus.
KOHCTpYKUMOHHBIE U PyHKUMOHANBHBIE MaTepuarnbl.
Knaccudukauusa matepmuanoB no pyHKLMOHaNbHbIM
csoncTBam. MNMpuHUMNLI CUHTE3a MaTepuarnos
DYHKLMOHANbHOro HasHa4veHus

2.3

B61MomMeanLIMHCKOro
HasHa4yeHns

TpeboBaHusa k MaTepuanam, UCNosb3yeMbIM AJ1s
6ruomeamumHckux uenen. Matepuanbl ¢ 3odekToM
namsiTu (HUTUHonN). BuoakTnBHasi cTeknokepammka.
deppomMarHuTHasi U pagmoakTuBHasa buokepamuka ans
NeYeHns 3roKayeCTBEHHbIX OMyXOnemn.
YnbTpagucnepcHble MaHraHUTbl B TEPMUYECKOM
NIeYEeHNN pakoBbIX OMYXOSIEN N TPAHCMOPTE NeKapCTB.
MaTepuarnbl Ha OCHOBE yrrepoaa ans npMMeHeHus B
MEeOULMHCKUX LEensix.
HaHomaTtepuansl 4ns MeguumnHCKUX NpUMEHEHWI

MeToapbl nony4yeHus

mMaTtepunanoB And

CuHTes YNbTPaMESIKO3E€PHUCTbIX MeTanMM4eCckmnx

CNNaBoB A4S MeauLUMHCKNX Lenen. Metoabl CuHTe3a




MeaNLMHBI BrokepaMunkm Ha ocHoBe hocdaToB KanbLUS.
MNoaxoapbl K NONy4YeHUo UCKYCCTBEHHbIX HAHOCTPYKTYP
Ha OCHOBEe OMOMOneKyr.
3D-nevatb B NpON3BOACTBE MaTepmarnoB s

MeOULUHBI
2.4 BrnomumeTunka n Bupychl, camocbopka JHK 1 ¢ nomousio AHK, -
ouomatepuansl NpUMepbl OMONOTNYECKMUX «MOSEKYNAPHBIX MaLLUHY.

BromunHepanunsaums, MopgoreHes — HeopraHnyeckue
MaTepuanbl CIOXHOW POpMbl, KOCTU, NPUPOLHbIE
BOSOKHA, Kpblfibs HACEKOMbIX.
ConpsikeHune 1 aHepreTu4eckun obMeH mexay
HaHo4YacTMUamMmn 1 BMONOrMYECKN aKTUBHBIMU
MONEKYNaMMu.

3. llTabopaTopHble 3aHATUSA

31 ] |

13.2. Tembl (pa3genbl) AUCUUNIUHBI U BUAbI 3aHATUN

Bugpl 3aHATUIM (KONMYECTBO YacoB)
CamocTosiTenbHas
paboTta

Ne HanmeHoBaHue TeMbI

n/n (pasgena) gucuunnmHel Jlekumm Mpaktnyeckue | JlaBopaTtopHble Bcero

Knaccudmkauusa
mMaTepuanos. OCHOBHblE
NPUHUMNbI
nonyyeHns MaTepuarnos
YHKUNOHANBHOIo
HasHa4yeHwus

MaTtepuansl
2 onomMmeguLIMHCKOro 20 18 - 10 48
Ha3Ha4YeHus

MeTogbl nony4eHns
3 MaTepuanos ans 6 6 - 8 20
MeaULINHbI

4 BuomnmeTunka n 6 8 _ 10 2
brnomatepuansl

WNToro: 36 36 — 36 108

14. MeToau4yeckue yKkasaHusi Ans ooy4aroLmxcsi N0 0OCBOEHUIO AUCLIUNTIUHbI

B npouecce nsydeHnsa gucuunnuvHbel npeanonaratTcs:

— npoBefeHne nekunn;

— pabota C  KOHCMEKTaMn  feKkuunm U NMTepaTypHbIMA  UCTOYHUKaMW,
cneunanm3anpoBaHHbIMU MHTEPHET-pecypcamun, 6azamm AaHHbIX 1 Bnbnmotekamu;

— NpoBefeHne CEMUHAPCKNX 3aHATUIA, NOLATOTOBKA BbICTYNNEHUI CTyAEeHTaMU.

TeKkylWwmnn KOHTPOMb MPOBOAUTCS MyTEM MPOBEPKU BbLINOMIHEHUS OOMALUHEro 3agaHus,
BXOZHOIO KOHTPONS (B BMAE KOHTPOSbHON paboThl).

PekomeHgaumMm no OCBOEHUIO AUCUUMNNUHLL: HEOBXOAMMBbI cucTemMaTtuyeckass pabota ¢
KOHCMEKTOM NeKUuMh N nuTepaTypHbIMA UCTOYHUKaAMU, a Takke C TemaTtudeckumu VHTepHeT-
pecypcamu.

Mpn peanusaumm OUCLMNIMHBLI C UCMNOMb30BaHNEM OUCTAHUMOHHBLIX O0Bpa3oBaTesibHbIX
TEXHOSIOrMA UCMOMb3YHTCA WHCTPYMEHTbI 3NEKTPOHHON WH(OpMaLMOHHO-06pa3oBaTebHON
cpeabl BI'Y  «OnektpoHHbIn  yHuBepcuteT  BlY»  (https://edu.vsu.ru),  cepBucbl
BugeokoHgepeHumin (BigBlueButton, Zoom, Discord u ap.), anekTpoHHasa noyta, MecCeHoKepbl
N counarbHble CeTu.

15. MepeyeHb OCHOBHOM WU [AOMNONHUTENIbLHOW §nUTEpaTypbl, PeCypCcoOB WHTEPHET,
HeoOXoaUMBIX AN OCBOEHUS1 AUCLMNIIUHBI (Criucok numepamypbl 0GhopPMISIEMCs 8 COOM8emcmeuu
¢ mpeboearusivu FOCT u ucrionb3yemcsi obujasi CK8O3Hasi Hymepauyusi 0515 cex 8u008 UCIMOYHUKOS)
a) OCHOBHas nuteparypa:
Ne n/n McToYHmK

1. daxnbmaH b. Xumna HoBbIX MaTtepuanoB 1 HaHoTexHonorum / 6. ®axnemaH ; nep. ¢ adrn. . O.




YapkuHa n B. B. YTouHukoBow ; nog pen. 0. . TpetbsikoBa n E. A. N'yaunuHa. — JonronpyaHbii
: MutennexT, 2011. — 463 c.

Enuncees A. A. ®yHKUMOHamnbHble HaHomaTtepuanbl: y4eb. nocobme / A. A. Enwucees, A. B.
2. JNlykawwuH. — MockBa : dusmarnut, 2010. — 454 c. /| «YHuBepcuTeTckad oubnmnoteka online» :
ANEKTPOHHO-6nbnunoteyHasa cuctema. — URL : http://biblioclub.ru

6) gononHuTenbHasa nuTeparypa:
Ne n/n NcToYHMK

3 BapuHoe C. M. bruokepamuka Ha ocHoBe choccaTtoB kanbuus / bapuHoe C. M., Komnes B. C. —
' Mocksa : Hayka, 2005. — 204 c.
KHoTbko A. B. Xumua tBepgoro tena : yuebHoe nocobue ans ctyd., odyy. no cneynanbHOCTH
4. 020101 (011000) "Xumua" / A. B. KHoTbko, W. A. MpecHsakos, 0. [1. TpeTbsakoB. — Mocksa :
Academia, 2006. — 301 c.
TpeTtbsikos 0. [1. BBeaeHve B xumMuto yHKUNOHaNbHbLIX MaTtepuanos. Metoaunyeckas
paspaboTka K Kypcy nekumn « DyHkumMoHanbHble Matepuansi» / HO. [1. TpeTbsikos, E. A.

5. ; 5 y
lN'yannuH. Mocksa : MockoBCkMI rocyaapCTBeHHbIN yHuBepcuTeT M. M. B. JlTomoHocoBa,
PakynbTeT Hayk 0 matepuanax, 2006. — 125 c.
6 Bect A. P. Xumusa tBepgoro tena: Teopus u npunoxexus: B 2 4. Y. 1/ A. Bect ; lep. c aHrn. A.
' P. Kayns, W. B. KyueHka, nog pega. 0. 1. TpeTtbsikoBa. — Mockea : Mup, 1988. — 555 c.
7 Bect A. P. Xumusa tBepaoro tena: Teopus u npunoxerusi: B 2 4. Y. 2/ A. Bect ; Nep. ¢ aHrn. A.

P. Kayns, W. B. KyueHka, nog pega. 0. 1. TpeTtbsikoBa. — Mockea : Mup, 1988. — 334 c.
BnwuHoe J1. H. HeopraHnyeckme HaHomaTepuanbsl B MEOULMHE N OHKONOTUN: NPUMEHEHNE,

8. MarHUTHbIE XapaKTepUCTMKK, NPOrHo3mMpoBaHme HoBbIX coctasos / J1. H. bnuHos, B. B.
MonsikoBa, M. A. CokonoB. — CaHkT-TeTepbypr : OO0 "U3gaTtensctBo BBM", 2021. — 108 c.
Hay4Hble OCHOBbI HAHOTEXHOMOIUI N HOBbIE MPUBOPLI : y4ebHMK-MoHorpadus / nog pea. P.
9. Kencanna, A. Xamnu, M. leoreraHa ; nep. ¢ anrm. A. [1. KanawHukosa. [JonronpyaHbIn :
MuTtennekt, 2011. — 527 c.

Tpetbsakos 0. [1. Kepamuka - maTepuan 6yayuwero / KO. [l. TpeTbskos, 0. I'. MeTnuH. — Mocksa
: 3HaHue, 1987. — 47 c.

11. | HeopraHuyeckne matepuansbl : XypHan

12. | Materials Today : >xxypHan

13. | Nano Letters : scientific journal, American Chemical Society

10.

B) MH(POPMALMOHHbIE 3NEKTPOHHO-06pa3oBaTenbHble pecypchl (oduumanbHble pecypcbl MUHTEPHET)*:
Ne n/n Pecypc

1. | "YHuBepcuTeTckasa 6ubnumoteka online", http://biblioclub.ru/
2 OneKkTpoHHO-6nbnuoteyHasa cuctema "KoHcynbTaHT cTygeHTa", http://www.studmedlib.ru
3 https://www.lib.vsu.ru/ - canTt 3oHanbHon Hay4yHon Brubnunotekn BopoHexckoro
rocygapCTBEHHOIo yHMBepcuTeTa
4. | http://www.elibrary.ru — HayyHas anekTpoHHas 6ubnuoTteka
5 http://www.sciencedirect.com - OAWH U3 KPYMHENLWNX B MMPEe OHManH-COOPHNKOB
onybnnkoBaHHbIX HayYHbIX uccrnegosaHui (Elsevier)
http://www.rusnanonet.ru/ - tHOPMaLMOHHO-aHaNUTUYECKNIA NOpTarn POCCUNCKON
HaLMoHaNbHOW HaHOTEXHOMOIMYECKoW ceTn

6.

16. MNepeyeHb y4eOHO-MeTOAMYECKOro obecrnevyeHUss ANsi CaMOCTOSAATENIbHOW paboTbl
(yyebHo-Memoduyeckue pekoMeHOayuu, rocobusi, 3adayHuKku, MemodoudyecKue yKa3aHusi MO 8bIMONTHeHUIO
npakmu4yeckux (KOHMpPOosbHbIX), Kypcoebix pabom u dp.)

Ne n/n NcToYHmK

MpaKTUKyM CUHTE3 N nccneaoBaHne HAaHOOMCNEPCHbIX CUCTEM [QNEKTPOHHbLIN pecypc] : y4ebHo-
MeToamyeckoe nocobue : [Ans cTyad. 4 K. QHEB. OTA-HUSA XUM. dak., ansa HanpaeneHus 020300 -
Xnmug, dumsunka n mexaHnka matepuanos] / BopoHex. roc. yH-T ; [cocT.: E.B. TomuHa n gp.]. —
OneKTpoH. TekcToBble AaH. — BopoHex : UspgaTenbckuii gom BI'Y, 2015. — 3arn. ¢ tutyn.
akpaHa. — CBobogHbI gocTyn us uHTpacetn BIY. — TekctoBein cpann. —~Windows 2000; Adobe
Acrobat Reader. — <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m15-102.pdf>.



http://biblioclub.ru/
https://www.lib.vsu.ru/
http://elibrary.ru/
http://www.sciencedirect.com/
http://www.rusnanonet.ru/
http://www.lib.vsu.ru/elib/texts/method/vsu/m15-102.pdf

17. OO6pasoBaTtenibHble TEXHONOrMKU, UCNONb3yeMble Mpu peanusauum y4ebHOWM
OUCUMNINUHBLI, BKIMOYaA [OUCTaHUMOHHbIe obpa3oBaTesnibHble TexHonorum (OOT),
3aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe O0Gy4YeHue):

Mpn peanunsaunmn UCUUNANHBLI UCNOSb3YKTCA Pa3nnyHble TUMbl NEKUMIA — BBOAHbIE NEKLNN,
WHPOPMALMOHHbBIE NEKUUn C BuU3yanusaumen (MynbTUMeOunHble npe3eHTaumm), no OTAENbHbIM
TeMaM — 00630pHble. Ha npakTMyYecknx 3aHATUSAX: BbICTYMSEHME C COOOLEHUAMU, CeMUHapCKue
3aHATUA. Tekywaa aTTectaunsa ocyliecTenseTcs B oopme obCyxaeHns BONPOCOB HA CEMUHAPCKMX
3aHATUSAX, MPOBEPKN AOMALLUHEro 3a4aHus, npoMexyTtodHasa — no KUM.

Mpn peanusaumm AUMCUMNAWMHBI C WCMOMb30BaAHMEM [OUCTAHUMOHHBIX OOpasoBaTesbHbIX
TEXHONOrMM NCNOSb3YTCA MHCTPYMEHTbI 3NIEKTPOHHON MHPOPMaLMOHHO-06pa3oBaTeNbHOM cpeapbl
BI'Y «3nektpoHHbin yHuBepcuteT BIY» (https://edu.vsu.ru), cepBucbl BUOEOKOHM(EPEHLNN
(BigBlueButton, Zoom, Discord n gp.), anekTpoHHasi noyTa, MeCCEHAXePbI N coumanbHble ceTu.

18. MaTepnanbHO-TeXHU4YECKoe obecrnevyeHme ANCUUNIINHDI:
MynbTumeaniHbin npoektop BENQ, akpaH, HOoyTOyK

19. OueHo4Hble cpeacTBa Ansd nposeneHusA TeKyI.LleVI n npome)KyTquoﬁ aTtrecTtauum

MopsiaoK OLEeHKM 0CBOEHMS obyyatowmmmncs y4ebHoro MaTepurana onpeaensieTcs
coaepkaHMeM crneayLmx pasgenos AUCUMMNHGIL

HavmeHoBaHue WHankaTop(bl
.?'/(‘.)1 pasgena ANCUMNInHbI K?_m';?;?"' ﬂ(ﬂ)TM)KeI-‘I)ISIﬂ) OueHouHble cpescTea
(mogyns) KOMneTeHummn
Knaccuduvkauus YCTHBIN onpoc
mMaTepuanos. OCHOBHblEe
1 NPUHUMNBI AK-2 MK-2.1
" | nony4eHusa maTepuanos MK-2.2
PYHKLMOHANBbHOro
Ha3Ha4yeHwus
MaTepuansi AK-2.1 YCTHbIN onpoc
2. GromeanLMHCKOro MK-2 K 2'2
Ha3HaveHus “
MeToabl nonyyeHuns AK-2.1 YCTHbIN onpoc
3. Martepvanos ans MK-2 I'IK—2.2
MeLMLMHbI )
BromunmeTuka u MK-2.1 YCTHBIN onpoc
4. 6romaTtepuansi MK-2 MnK-2.2
MpomexyToyHas aTTectauusi
N . MNMepeyeHb BONPOCOB
dopmMa KOHTPOISt — 3a4ET C OLIEHKOW

20 TuvnoBble OLEHOYHbIe cpeAcTBa M MeToAMYECKMe MaTepuanbl, onpeaensroLwume
npoueaypbl oLueHUBaHUSA

20.1 TeKywmn KOHTpPONb ycneBaeMoCTH

KoHTpornb ycneBaemocTv Mo AUCUUMNIIMHE OCYLLECTBNAETCH C MOMOLLbIO CReayroLmnX OLEHOYHbIX
cpeacTs:
YcemHbil onpoc

Bonpochl K TekyLLen atTectayuu



1. MpeunmyLlecTBa 1 HeJOCTaTKN OCHOBHbIX CXeM KBanudmkauum yHKLMOHaNbHbIX MaTepuanos
2. MpvHUMNbI Knaccudukaumm gpyHKUMOHanNbHbIX MaTepunarnos (Mo cocTaBy, CTPYKType,

CBOWMCTBaM K obnactsam NMPUMEHEHNA, MHOFOC*)yHKLl,I/IOHaJ'IbeIe MaTepVIaJ'IbI)

3. OcHOBHbIe TUMbl PYHKUMOHAIbHbBIX MaTepranos

4. TpeboBaHuda kK MaTepuanam, UCMNorb3yemMbIM A5t BMOMEANLIMHCKUX Lienemn

5. Knaccndmkaumst GuokepamMmkmn no OTHOLLEHMIO K XXMBOW TKaHM.

6. OCHOBHbIE METObI CMHTE3a KepamMMyeckux MaTepmanos

7. MeTogbl cnHTEe3a TOHKUX nneHok: PVD (Tepmuyeckoe, MarHETPOHHOE pacnbifieHne, nasepHas

abnauua n np.), CVD / MOCVD, monekynapHo-nyyeBas 1 xugkodasHasa anMtakcusl, 30nb-refb
TexHonorns

8. MeTobl CMHTE3a BbICOKOOUCNEPCHBIX MNOPOLLKOB

9. MNpoaHanuanpynTe NCNonb3oBaHMe MarHUTHbIX HAHOMaTepPUanoB A58 MeOULUHCKUX Lenen
10. NMpumepbl GMONOrMYeCcKUX HAHOCTPYKTYP, BCTPEYAIOLLMXCA B XKUBbIX OpraHn3max

11. brnoakTnBHas CTeKNokepamMmmka

12. MexaHu3M B3aMMoOOeNCTBUS OMOKeEpPaMUKL C XKMBOW TKAHbIO

13. MNonyyeHne ynbTpaMenko3epHUCTbIX MeTanM4yecknx CnnaBoB Ans MeQULMHCKUX Leneun.
14. MaTepwuanbl ¢ ahhekToM NnamsTi Ans GUuomMeguUNHCKMX NPUMEHEHUN

15. MNogxoabl K NPOTE3NPOBAHNIO CYCTaBOB U KOCTHOW TKaHM.

16. Vicnonb3oBaHWe HeopraHMYeckux HaHoMaTepmanoB A51s AMarHoCTUKK, NevYeHns 1 JOCTaBKu

JIEKapCTBEHHbIX npenapaTtoB.

17. CtpoeHune n metogbl hopMMpOBaHUS Hanboree pacnpoCTPaHEHHbIX TUMOB BMOCEHCOpPOB.

20.2 NMpomexyToyHaa aTrectaums

MpomexyToyHas aTTecTaums No AUCUUNNMHE OCYLLECTBNSETCS C MOMOLLbIO CNeayLLnX

OLEHO4YHbIX CpeacTB:

CobecedosaHue rio bunemam K 3a4emy

©CoNoG~wWNE

lNepeyeHb BONPOCOB K 3a4eTy U nopsigok popmmnposanus KUM

Moaxoakl K knaccudukaumm matepuanoB. KOHCTPYKUMOHHbIE 1 OYHKUMOHaNbHbIE MaTepuansbl
Knaccudpukaumst matepmanos No coCTaBy U CTPYKType

Knaccugpukauuna matepuarnos no yHKUUOHaIbHbIM CBOMCTBaM

OcCHOBHbIE MPMHUMMBI NOSTYYEHUS MaTepuanos

Knaccudvkauns Guokepammku no OTHOLLEHUIO K )KUBOW TKaHU

TpeboBaHusa kK MaTepuanam ns MegUUUHCKNX NPUMEHEHUN

MeToabl cMHTe3a KepaMuMyeckux MaTepmanos A MeOULMHCKUX Lienen

3D-neyaTb B Npomn3BOACTBE MaTepuasnos AN MeOUUnHbI

Kepamunyeckne matepuansl Ha ocHoBe Al,O3z n ZrO,, rmgpokcun- n propannatuta ans GuomeanumMHCKNX
NPUMEHEHWNI

. MaTepmanbl Cc Scb(*)eKTOM namMaTn, npuMeHdaemMble B MEANLUNHCKUX LeNndax
11.

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

dPeppomMarHnTHas 1 pagnoakTMBHas bruokepamuka AN nevYeHns 3rokavyecTBEHHbIX ONyxonemn
Yrnepon n Mmatepuarnbl Ha €ro OCHOBE Kak KOMMOHEHTbI MMMNNaHTaToB

HaHomaTtepuanb! ons nedyeHnst pakoBbIX ONyXOnen U TPaHCNOPTOBKN NEKapCTB

BuoakTuBHaga creknokepammka

BuomnmeTmka. OCHOBHbIE MOHATUS N MPUHLNMbI

Buonornyeckue «MonekynspHble MalluHbI»

Bupycel, camoc6opka OHK v ¢ nomowybto AHK

BuoceHcopbl, OCHOBHbIE MPUHLUMMNBI OYHKLMOHUPOBAHUS, MPUMEpDI

OnwuncaHne TexHonornv NpoBeaeHus
Ha noaroToBky nucbmeHHoro oteeTa Ha Bonpockl KMM (Ha nuctax otBeToB) Aaétca 60 MUHYT,

rnocne 3aToro NPOBOAUTCS yCTHasA Geceaa.

Tpe6OBaHVIF| K BbIMOMNHEHMIO 3aaHWN, LWKanbl 1 Kputepumn oueHnBaHnA

[ns oueHBaHWsA pe3ynbTaToB 00yYeHUs Ha 3a4eTe UCNOMb3YTCS CreayoLmne nokasaTenu:

BrageHne NoHATUHBIM annapaTtom AaHHOW obnacTu Hayku (TEOPETUYECKMMU OCHOBaMM AUCLMMIIWHBI),
CNOCOGHOCTb MNNIOCTPUPOBaTL OTBET MpUMepamu, akTamu, AaHHbIMM HayYHbIX UCCrefoBaHUM,
NPUMEHSTb TEOPETUYECKME 3HAHMS AN PELLEeHMs NPaKTUYecknX 3aaau.



Ans oueHuBaHWs pe3ynbTaToB 00yYeHMs1 Ha 3a4eTe C OLEHKOW ucrnonb3yetcs 4-6annbHas wana:
«OTIIMYHOY, «XOPOLLO», «YOOBNETBOPUTENBHO», «HEYAOBNETBOPUTENBHOY.
CooTHoLLEHME NokasaTenen, KpUTEPUER U LLKarbl OLeHMBaHNS pe3ynbTaToB 00y4YeHus.

Kputepum oueHmBaHnst KOMNeTeHLM Llkana oueHok

Obyyarowutica 8 nosiHoU mepe erradeem meopemuyecKUMU OCHog8aMu OUCUUIIIUHBI, OmsuyHo
criocobeH  unaCMpuUpog8amb omeem npumepamu, hakmamu, OaHHbIMU Hay4YHbIX
uccriedosaHuli, NPUMEHSIMb Mmeopemuyeckue 3HaHus Orid peweHuUs Pakmu4yecKux
3a0ay 6 obmacmu cuHme3da U [PUMEHEHUS] [epCrneKmueHbIX yHKUUOHaIbHbIX
Mamepuarnos 05151 MeOUUUHCKUX uersel

Obyuvarowutica enadeem MOHAMUUHLIM MEOPEMUYECKUMU OCHO8aMU OUCYUMNITUHBI, Xopouwio
criocobeH oxapakmepu3oeamb OCHOBHbIE KacChl (hyHKUUOHaIbHbIX Mamepuasos 0Ons
MeduyuHbl, doryckaem owubKu U HEMOYHOCMU MpU omeeme

Obyvarowutics 4vacmu4yHO eradeem meopemu4yecKUMU OCHoB8aMu  OUCUUMIIUHBI, Ydoenemeopu-
ghpaeameHmapHo crocobeH oxapakmepus3o8amb OCHOBHbIE Kiaccbl Mamepuasnos Ons meJsibHO
MeOUUUHBI, HE YMeem NPUMEHSIMb MOJ1y4EeHHbIE 3HaHUS Ha MPaKmuke
Obyyarowuticss deMoHCcmpupyem ompbi8OYHbIe, chpacMeHmapHble 3HaHus, donyckaem | Heydosnemeopu-
epybbie owubku rnpu omeemsi Ha sonpockl KMMa u donosiHumesibHbie 80rpochkil. meJsibHO




