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1. leab ¥ nIaHUpPYyeMble Pe3yJabTAaThl 0CBOEHUS THCIUILIMHbI

Llenbro OCBOCHHMS AUCIMIUIMHBI SBISIETCS (OPMUPOBAHUE CIECAYIOIINX KOMITCTEHITHIA:
OIIK-10  CnocobGeHn  pa3pabareiBaTh  METOIMKM  KOHTpOJIsE W obecreueHus
IPOU3BOACTBEHHON M HKOJIOIMYECKOH O€30IMacHOCTH Ha pab0vYMX MecTax.

PesynpraramMu OCBOEHUS AMCILUIUIMHBI ABIISIOTCS CICAYIOIINE HHIAUKATOPBI TOCTHKEHUS
KOMIIETEHLIHM:

HOIIK 10.1 3nath MeTOABI MPOTHO3UPOBAHMS UPE3BBIYAMHBIX CHUTYAIlUHd M pa3paOdOTKH
MoJeNnell WX TOCHIEJACTBUM, MPUHLIUIBI PAlMOHAIBHOIO U 0€30MacHOrO HCIOJIb30BAHUS
MPUPOHBIX PECYPCOB, DHEPTHH U MAaTEPUaAJIOB, TEXHUKY O€30IMaCHOCTH Ha pabounuX MecTax

HNOIIK 10.2 VYmerp pa3pabarbiBaTb METOAMKH KOHTPOJS U  OOecCledYeHus
MIPOU3BOJICTBEHHON U KOJIOTUYECKOM 0€30IaCHOCTH Ha pabovymnx MecTax

2. 3aua'm OCBOCHHUSA JUCIHUIIJINHBI

— CdopmupoBaTth y CTYAGHTOB COBPEMEHHBIC TMPEIACTABICHUS O CTPYKTYype,
TEOPETUYECKHX M TEXHOJOTWYECKHX OCHOBAX TIOJYYEHHUS IEpPCHEKTHBHBIX MaTepHaOB H
HOKPBITHH, TOHNMAaHNE B3aNMOCBSI3U MX CTPYKTYPBI C MEXaHHUECKIMHU CBOMCTBAMH;

— CchopmupoBaTh npecTaBieHUs 0 IpodIeMax HCIOIb30BaHMs Pa3IMYHbIX MaTEPUAIOB
B MEIUIHMHE, O NPUHOMNAX OTOOpa WMIUIAHTAMOHHBIX MAaTEpPHAlIOB, 00 acmeKTax
OMOCOBMECTHUMOCTH, KOPPO3UOHHOW CTOMKOCTM M Pa3pyLICHUH MaTepHUajoB B OMOJOTHYECKUX
cpenax, O BIUSHUN OMOMaTepHanoB HAa OPTaHU3M;

— OCBOUTH MPAKTUYECKNE HABBIKHM MOJYYCHHUS MATEPHAJIOB M MOKPBITUH, aTTeCTAIlMH X
CTPYKTYPHI 1 CBOMCTB;

— IIproOpecTn HaBBIKM OLIEHKM OMOXMMHYECKOM M OMOMEXaHMYECKOW COBMECTHMMOCTHU
MMITJIAaHTAIMOHHBIX MaTEPUAJIOB C TKAHAMH OpraHU3Ma.

3. MecTo AMCHMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl
Jucrtunauaa oTHOCUTCS K biioky 1 «/[ucuurminabl (MOTyIn)».
JlMcUUIUIMHA OTHOCUTCS K 00513aTeIbHOM YacT 00pa30BaTeIbHON MPOTrPaMMBI.

4. Cemectp(bl) ocBOeHHs U popMa(bl) MPOMEKYTOUHON ATTECTANMH MO TUCIHIJINHE

IlepBb1it cemecTp, 3K3aMEH

5. Bxoanble TpeOGOBaHUS IS OCBOEHUsI AU CHUTIIMHBI

I[J'DI YCHGLHHOFO OCBOCHUA NUCIHUIIIINHBI Tp66yIOTC$I KOMIICTCHIIUU, C(bOpMI/IpOBaHHBIC B
X0JIe OCBOEHUS 00Pa30BATEIBHBIX MPOTPaMM MPEIISCTBYIOIIETO YPOBHS 00pa30BaHUs.

6. SI3bIK peasu3anuu

Pycckuii

7. O0beM TUCHUIIIAHBI

OO6m1ast TpyI0EMKOCTh TUCIMIUIMHBI COCTABIISIET 4 3.€., 144 4acoB, U3 KOTOPHIX:
-JIeKIuu: 28 4.

-1aboparopHsie: 28 .

O0BeM caMoCTOSTENbHOM pabOTHI CTyIEHTa ONpeAeIIeH YUeOHbBIM IIIIAHOM.

8. Coaep:xkaHue TUCHUILINHBI, CTPYKTYPHPOBAHHOE 110 TEMaM

Tema 1. MaTepI/IaJIOBeI[CHI/IC U TCXHOJOIMHU COBPCMCHHBIX W ICPCIICKTUBHBIX
MaTepUaJIOB U MOKPBITHH.



CoBpeMEHHBIE TPEICTaBICHUSI O CTPYKTYpE, TEOPETUYECKUX M TEXHOJOTMYECKUX
OCHOBax TMOJY4YEHHs] TEPCHEKTUBHBIX MaTepuajgoB U MOKPHITUH. OCHOBHBIE OCOOEHHOCTHU
CTPYKTYpbl ~ MaTepHajJOB Ha pa3HBIX MAaCIITa0HBIX  YPOBHSX, TEOPETUYECKHE U
METO0JIOTUYECKHE OCHOBBI MOJYYEHUS MATEPUAIOB METOJAMH KJIACCUYECKOM, MOPOIIKOBOU U
anmuTHUBHON Metaumyprud. CrocoObl ynpaBieHHs CTPYKTypod u cBoiicTBamu. CTpyKTypa
crutaBoB. Jluarpamma coctosinus. Kpucramnoxumus ga3 u MexaHu3Mbl (pa3oBbIX MPEBpaIICHUN B
crutaBax. CTpyKTypa U CBOMCTBA (DYHKIIMOHAIBHBIX TOKPHITUI M TEXHOJIOTHH UX HAHECCHUSI.

Tema 2. ®u3uKa TPOYHOCTH U PA3PYIICHUS MATEPUAIOB U TTOKPHITHH.

B3auMocCBsI3b  CTPYKTYpbhl  MEpPCHEKTUBHBIX MAaTe€pUaloB U  MOKPHITUH C  HX
MEXaHUYECKUMH CBOWCTBaMHU.

Tema 3. Tumnel 6moMaTepranoB U UX CBOKWCTBA.

CoBpemeHHbIE MPOOJIEeMBbl HCIOIb30BaHUS MATEPHAIOB B MEIUIIMHE, OCHOBHBIE THUIIBI
OomomarepuanoB. DuU3HKO-MEXaHWYECKHE W  XHMHYECKHE CBOICTBa OHMOMATEpHANIOB.
buomexannuecknii W OMOXMMHYECKHMH  acleKT OHOCOBMECTHMOCTH, O TpeOOBaHUSX,
MPEABSBISIEMBIX K UMIUIAHTALIMOHHBIM MaTepHaliaM.

Tema 4 3HOC MaTepraioB MpH SKCIUTyaTallMH, PEAKIIHS OpraHUu3Ma Ha MaTepUalIbl

Koppo3noHHast CTOHKOCTh M pa3pylIeHHe MaTepuajioB B OMOJOrHUecKuX cpemax M3noc
Y PEaKLUU OpraHru3Ma Ha BBEJCHHBIE MaTEPHUAIIbI.

9. Tekymuii KOHTPOJIb MO AUCHUIIUHE

Texkymuii KOHTPONb MO AMCIUIUIMHE MPOBOJUTCS MyTeM KOHTPOJS IOCEIAeMOCTH U
IyTEM OIPOCca HECKOJIBKUX CTYJACHTOB B T€UEHHE KaXKJOU JICKIMH 110 MaTepuaIaM MpeIblTyIxX
3aHATHH, ITyTeM KOHTPOJIS BBIMOJIHEHUS JIAOOpaTOpHBIX pabOT M OTYETOB IO JaOOPAaTOPHBIM
pabotam u puxcupyetcs B popMe KOHTPOIBHOM TOUKK HE MEHEE OJTHOTO pas3a B CEMECTP.

OueHouHble MaTepUajabl TEKYILIEro KOHTPOJA pa3MelleHsl Ha caiite TI'Y B pasnene
«Mudopmarms 06 oOpa3oBaTeabHOM mporpammey - https://www.tsu.ru/sveden/education/eduop/.

10. lopsaok npoBeAeHUs] U KPUTEPUH OLIEHUBAHUSA MPOMEKYTOYHOM aTTecTalluu

DOK3aMEeH B IIEPBOM CEMECTpe IPOBOAUTCS B MHUCHBMEHHOW (opme Mo Oueram.
DK3aMEeHAIMOHHBIA OUJIET COCTOUT U3 ABYX yacTei. [IpomomkurensHOCTh 2K3amMeHa 1,5 Jaca.

OueHo4HbIE MaTepHaibl IS MPOBEICHUS NMPOMEKYTOYHOW aTTecTalMy pa3MEIIeHbl Ha
caiite TI'Y B pasmene «Mudpopmanus o0  oOpa3oBarenbHOMl — mporpamme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YyeOHO-MeTOOAMYECKOE 00ecIIeUeHHue

a) DJIEKTPOHHBIH y4eOHBIN KypC IO AMCIHUILUIMHE B 3JIEKTPOHHOM yHHBepcuTeTe «iDO» -
http://Ims.tsu.ru/course/view.php?id=32631

0) OtleHOUHBIE MaTEepHabl TEKYIIETO KOHTPOJIS M IMPOMEKYTOYHOW AaTTECTAllUU TI0
JUCLIAIIIIMHE.

B) MeToauueckue yKa3aHus 10 MPOBEICHHUIO TAO0OpaTOPHBIX padoT.

r) Meroandeckue yka3aHusl [0 OpraHU3aluu CaMOCTOSITEIbHON paOOThI CTY/ICHTOB.

12. Ilepeyenn yueOHoIi JuTEepaTypbl u pecypcoB cetu UHTepHeT

a) OCHOBHas JUTEparypa:

— @etucoB I'. II. MarepuanoBenenre U TEXHOJIOTHS maTepuanoB. B 2 4. Yacts 2 :
Yueonuk s CIIO / mox pen. ®erucoma I'.Il.. - Mocksa : FOpaiit, 2022. - 389 ¢ - (
[IpodeccuonanpHOE oOpasoBaHue ) URL: https://urait.ru/bcode/495057.
URL: https://urait.ru/book/cover/E67DEA83- 38EE 476C-9FAA-AC044D222962

— Kymmaup A. I1. TexHnonorust MmetayioB u crutaBoB : YueOHnoe nocodue s CITIO / ots.
pen. Kymmuup A. I1., Jlummn B. B.. - Mocksa : HOpaiit, 2020. - 310 ¢ - (IlpodeccuonansHoe



http://lms.tsu.ru/course/view.php?id=32631
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obpaszosanue) . URL: https://urait.ru/bcode/455806. URL: https://urait.ru/book/cover/2064EF41-
97FA-4071-9E65-14B56C8E191E

— Biomaterials. Veronique Migonney (Editor). 248 p. 2014, Wiley-ISTE.

— Advances in Metallic Biomaterials Processing and Applications / / edited by Mitsuo
Niinomi, Takayuki  Narushima, Masaaki Nakai. //  Springer eBooks. URL:
http://dx.doi.org/10.1007/978-3-662-46842-5

0) IOTIOJTHUTEIbHAS JTUTEPATYpA:

— Marepuanosenenue: YueOHuk s By3oB. M3n. 4-e, mepepab. U gom. — CIIG.:
XUMU3JAT, 2007, - 784 c.: uin.

— Konapatos JI. II. Texnonorus marepuanoB u nokpeituii / JI. I1. Konaparos, H. H.
boxxo. M. : MI'VII, 2008. 226 c.

— MarepuanoBenenue: yueOHuk ans By3oB / Ilox pea. b.H. Ap3zamacoBa. — M.: U3n-Bo
MI'TY um. H.O. baymana, 2005. — 528 c.

— MarepuanoBeneHe W TEXHOJOTHS METAJUIOB : ydeOHOe MocoOue i BY30B IO
MalIMHOCTPOUTEIbHBIM crienaibHOCTM / . I1. ®detucor, M. I'. Kaprniman, B. M. MaTionuH u
ap. ; mox pen. . 1. @etucona. - U3a. 3-e, ucnp. u gom.. - M. : Beiciias mikomna, 2005. - 861, [1]
c.: wi.. URL: http://sun.tsu.ru/limit/2016/000209322/000209322.pdf.

— Oypa K., JIudgumur B.I'., Capanun A.A. u ap. Beenenue B Gpu3uky noBepxHocTH. — M.:
Hayxka, 2006. — 490 c.

—T'openmuk C. C., Jobatkun C. B., Kanmytkuna JI. M. Pekpucrammmsanus MeTamioB U
cmnaBoB. — M.: U3xa-Bo MUCHC, 2005. — 432 c.

— IleficxakoB A.M., Kyuep A.M. MarepuasioBeicHE TEXHOJIOTUSI ~ KOHCTPYKLIMOHHBIX
MatepuanoB. Yueonuk. — CII6.: 3n-Bo Muxaiinosa B.A., 2005. — 416 c.

— XUMHUKO-TepMUYecKas o0paboTKa MeTasioB M CIulaBoB : cmpaBouHuk / I. B.
bopucenok, JI. A. Bacuibes, JI. I'. Bopounus [u np.]. M. : Mertannyprus, 1981. 424 c.

— 3amuTHBIe TOKPBITUA : yued. mocodue / M. JI. Jlobanos, H. U. Kapnonuna, H. T
Poccuna, A. C. FOposckux. — ExkatepunOypr : U3a-so Ypain. ya-ta, 2014. — 200 c.

— Kpumrann M. A. MuorokomnonentHas auddysus B metammiax / M. A. Kpumran,
A.W. Bonkos. M. : Mertamnyprus, 1985. 176 c.

— Metononoruueckue 0COOEHHOCTH J1e(OPMAIIMOHHOTO TIOBEACHUS METATMUECKUX
MEIUIIMH-CKUX MaTepHUaJIOB M UMIUIaHTAaTOB: MeTtoanueckoe mocoodwue. / B.D. I'toaTep. - Tomck:
N3n-so MULL, 2013. =32 c.

— MenuuuHCKHE MaTepualibl 1 UMIUIAHTATHI ¢ maMAaThio ¢hopmbl: B 14 Tomax / [Tox pen.
B.O. Tiontepa. Menununckue marepuaisl ¢ namareio ¢opmsl. T.1 / B.3. T'tontep, B.H.
Xonopenko, T.JI.Yekankun, B.H. Onecosa u ap. - Tomck: N3a-80 MULI, 2011. =534 c.

— Biomedical Nanomaterials. Yuliang Zhao (Editor), Youging Shen (Editor). ISBN: 978-
3-527-33798-9. 504 p. 2016

— Medical Coatings and Deposition Technologies. David Glocker (Editor), Shrirang
Ranade (Edi-tor). p. 2016.

— Biomaterials from Nature for Advanced Devices and Therapies. Nuno M. Neves
(Editor), Rui L. Reis (Editor). 2016.

B) pecypchl cetu MHTEpHET:

— SpringerLink [Electronic resource] / Springer International Publishing AG, Part of
Springer Science+Business Media. — Electronic data. — Cham, Switzerland, [s. n.]. -
URL: http://link.springer.com/ (Onekrponusiii pecype SpringerLink: http://link.springer.com/ ;).

— Hayunas nsnektponnas OuOmmoreka eLIBRARY.RU [Onextponsslii pecypc]. —
DnekTpoH. aaH. — M., 2000- . — URL: http://elibrary.ru/defaultx.asp?;

— ScienceDirect [Electronic resource] / Elsevier B.V. — Electronic data. — Amsterdam,
Netherlands, 2016. — URL: http://www.sciencedirect.com/

— DnextponHas 6ubdauoreka TI'Y: http://www.lib.tsu.ru/ru;
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13. llepeyenb HHPOPMALUOHHBIX TEXHOJIOTHI

a) JIMIIEH3NOHHOE U CBOOOJIHO PACTIPOCTPAHIEMOE MPOTPAMMHOE 00ECTICUCHHE:

— Microsoft Office Standart 2013 Russian: maker mporpamMm. Bkiodaer mpuioxeHHS:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— yOIMYHO JoCTyIHBIE oOnavyHblie TexHomoruu (Google Docs, SIHaexkc AuCK U T.11.).

0) UH(POPMAIIMOHHBIE CIIPABOYHBIC CHCTEMBI:

— DNEeKTpOHHBIN KaTajuor Hayunoit o6ubnmorexu Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKkTpoHHas oubnuoreka (peno3uTOpHiL) Ty -

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC Koncynpsranr cryaenra — http://www.studentlibrary.ru/
— O6pazoBatenbHas mwardopma KOpaiit — https://urait.ru/
— OBC ZNANIUM.com - https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

B) nnpodeccruoHanbHble 0a3bl JAHHBIX:

— Hayunas snextponnas 6ubimoreka — Www.elibrary.ru

— baza nannbix mo MatepuanoBeneHuio Springer Materials — www.materials.springer.com

— bubanoreka xypuanoB usgareascrBa John Wiley & Son wu np., manpumep, Wiley
Online Library —www.onlinelibrary.wiley.com

— Komnekimu xypHasioB Sage 1mo eCTeCTBEHHBIM, TEXHHYCCKUM HayKaM M MEIUIIUHE —
www.online.sagepub.com

— I[Momrematnueckas 6a3a nqaHHBIX u3narenbcrBa Elsevier —www.sciencedirect.com.

14. MaTtepuajibHO-TEXHHYECKOe 0O0ecreyeHue

AymuTopuu AJ1s IpoBeIeHHs 3aHATUH JIEKIIUOHHOTO THIIA.

Aynutopun Uil TPOBEACHUS 3aHATHIL CEMMHApPCKOTO THUIMA, WHIUBUAYAIbHBIX M
IPYNIOBBIX KOHCYIbTALUHN, TEKYILET0 KOHTPOJIA U IPOMEXYTOUHOMN aTTeCTallUu.

[TomerieHust U1 CaMOCTOSITENIbHONW pabOTHI, OCHAIIEHHBIE KOMIBIOTEPHOW TEXHUKOW U
JOCTYNOM K cetu MHTepHeT, B 3JIEKTPOHHYIO HMH(OPMAIMOHHO-00pa30BaTEIbHYIO CPEy U K
UH(OPMALIMOHHBIM CIIPABOYHBIM CHCTEMaM.

JlabopaTopun, 00OpYyIOBaHHBIE COOTBETCTBYIOIIUM OOOpPYAOBAaHHEM, BKJIIOYAIOIINE
1abopaTopHble IMOMELICHHS LEeHTpa KoJulekTuBHOro mnonb3oBanus «HAHOTEX» nHa 0aze
TomcKOro rocy1apcTBEHHOT'O YHUBEPCUTETa, J1abopaTopHbIe moMeneHus CuOupcKoro Gu3nko-
TEXHUYECKOTO HMHCTUTyTa Ha O0a3e naboparopuii «CBepxinacTHYHBIX OuOMHTEP(HEHCOBY,
«MeaUIMHCKUX MAaTepUaoB U UMIUIAHTATOB C NaMATbIO GOpMb» U «DU3UKH BBICOKOIIPOYHBIX
KPUCTAJIOB» C HCIHOJb30BAHMEM KOMIUIEKCA TEXHOJOTHYECKOr0 OOOpYIOBaHUS  JUIs
IPOM3BOJCTBA TOPOIIKOB, IOKPBITUH M JIUTBIX CIIABOB, a TAaKK€ aHAJIUTHYECKOrO
o0OpyIOBaHUSl AN HM3Yy4YCHHUS CTPYKTYpbl, MEXaHHMUECKHMX CBOMCTB UM OMOCOBMECTHMMOCTHU
MaTepHaJIoB.

15. Uudopmanusi o pa3padboTunkax

Mapuenko Ekarepuna CepreeBHa, IOKTOp (U3MKO-MAaTEMAaTHUECKUX HAyK, 3aB.
Kadeapoi kadgeapbl MPOYHOCTH U MTPOCKTUPOBAHUS (PU3UKO-TEXHHUECKOTO (haKyIbTeTa
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