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Talabalar ticiin gabul vaxtlar::

I11. Talab olunan darsliklar va dars vasaitlari:

Isas dadabiyyat:

I. W. D. Callister Materials Science and Engineering An Introduction.Nobel
AkademikYayincilik:2015.

2. Uzun, Hiiseyin; Malzeme Biliminin Temelleri, Degisim Yaymevi, 2003, istanbul.

3. boiiep k., mynbckuii, P. u Xeitrpun, Jx. I'. (2003). ®@opest [Ipoxyktel 1 Hayka o ne-
peBe: BBEAECHHUE NPOU3BOACTBO (4-¢ u3n.). M3marenscTBO I'OCYapcTBEHHOIO YHUBEPCHUTETA
AiioBsl, Jle-MoiiH.

4. CyxanoB b. C., IIpouenko /l. I1. "buomarepuaibl B MEAUIIMHE: OCHOBBI U IIPUMEHEHHE." —
M.: Meaumuaa, 2018.

5. XacanoB M. U. "buomarepuainsl B oproneauu u tpasmaroioruu." — M.: [DOTAP-Menua,
2019.

6. Ratner B. D., Hoffman A. S., Schoen F. J., Lemons J. E. "Biomaterials Science: An
Introduction to Materials in Medicine." — 3rd edition, Academic Press, 2013.

7. Vishwakarma A., Sharpe P., Shi S., Ramalingam M. "Stem Cell Biology and Tissue
Engineering in Dental Sciences." — Elsevier, 2015.

8. Lanza R., Langer R., Vacanti J. "Principles of Tissue Engineering." — 4th edition, Academic
Press, 2014.

9. Hench L. L., Jones J. R. "Biomaterials, Artificial Organs and Tissue Engineering." —
Woodhead Publishing, 2005.
10. Okamoto M., Sato H. "Biodegradable Polymers and Their Applications." — Nova Science
Publishers, 2009.
11.Park J. B., Lakes R. S. "Biomaterials: An Introduction." — 3rd edition, Springer, 2007.
12.Gorbach S. L., Bartlett J. G., Blacklow N. R. "Infectious Diseases." — 3rd edition, Lippincott
Williams & Wilkins, 2004.
Olava darslik
13. Cmut Jx., Ixouc P. "buononumepsr: Cuntes, cBoiictBa, mpuMenenue". M.: Texnocdepa,
2020. —-452 c.
14. Kosanesckas H.JI., Epemun B.B. "Okcrpakius u BelieneHre OMOMOINMEPOB U3 MPUPOIAHBIX
uctounukoB". ExarepunOypr: YpO PAH, 2019. - 332 c.
15. @umep P. "brononnmMe-psl: 0T MosieKyJbl K MaTepuany'. M.: Akagemus, 2021. — 480 c.

Har bir movzu iizra miisllimin miihazirs matnlari va togdimatlari elektron kabinetdo
yerlosdirilir. Hor bir mévzu ilo bagli miisllim olava olaraq xiisusi adobiyyat toklif eds bilor.

IV.FONNIN TOSVIRI:

Bu fonnin todrisi ¢or¢ivasinda tolobalar {izvi vo bioloji materiallarin osaslarini: bu materiallarin
daxili qurulusunu, makro vo mikroqruluslarini, bu materiallarin asas xassalorinin onlarin
torkibindan va qrulusundan asilliginin 6yranilmasine diqqat yetirilmalidirlor. Biomaterial kimi
istifads olunan metallarin, keramikalarin va polimerlarin nazordon kecirilmasi. Biomateriallarin
sathi vo struktur xassslorinin xarakteristikasi, fiziki-kimyovi vo mexaniki sinaqlardan istifado
etmoklo struktur xiisusiyyatlorinin doyismasinin toyini. Biomateriallarin korroziyasi vo
gocalmasi. Biomateriallara tatbiq edilon bioloji testlor va hiiceyra vo biomateriallarin qarsiliqh
tasirlori. Burada material torkibinin se¢imi vo miixtalif maongoali materiallarin xiisusiyyatlorini va



totbiq saholorini 6yronmok, yeni yiiksok somarali, uzundmiirlii materiallarin, ekoloji tomiz vo az
enerji tutumlu texnologiyalarin totbigini, xammal bazasinin genislonmasini vo
tokminllogdirilmasini tomin etmoklo miixtolif sonaye sahalorindo dayaniqli inkisafi tomin edon vo
elmi-texniki yiiksoligo tominat veron miiasir materiallarin todqiqini dyronmak.

V. FONNIN MOQSOD VO VOZIFOLORI

Biz 21 asrdo yasayiriq. Bu o demokdir ki, biz yeni materiallar ixtira etmoklo insan hoyatin1 daha
da asanlasdirmaliy1q. Tarixon har bir comiyyatin inkisafi vo toraqqisi, zamani insanlarin
ehtiyaclarin1 6domok {i¢iin materiallar istehsal etmok vo onlardan moqgsodyonlii sokilds istifado
etmok bacariglar1 zaman kegdikco formalasmisdir. Heg do tosadiifi deyildir ki, ilk sivilizasiyalar,
insanlarin istifado etdiklori materiallarin ndvlorine gors dag dovrii, tunc dovrii, domir dovrii kimi
adlandirilmigdir. Hoyatimizi asanlagdiran bir ¢ox miiasir texnologiyanin inkisafi uygun
materiallarin istehsalinin inkisafi vo somoraliliyi ilo s1x baglidir. Materialsiinasliq tolobalorino
izvi vo biomateriallarin slagoali sahslords istifadosinin oshomiyyati, izvi vo biomateriallarin
novlori, istehsal texnologiyalar1 haqqinda malumat vermok, onlara biouygun materiallarin badon
toxumalari ilo qarsiligli alagesi haqqinda malumat vermokdir. Uzvi vo biomateriallarin tosnifati
va totbiqi yoniimlii material se¢im meyarlarinin tomin edilmasi do kursun moagsadlorine daxildir.

VI. FONNIN TODRIS METODOLOGIYASI

Bu fonnin todrisi prosesinde miihazirslorin oxunmasi, interaktiv miizakirslorin aparilmasi,
komanda goklindo layihalorin icrasi, kigik qruplarda is, isglizar oyunlar, xiisusi niimunalorin
(keys-stadilor) dyronilmasi vo tohlili, esse yaxud sorbost islorin yazilmasi vo test tapsiriqlarin
yerind yetirilmosi kimi genis ¢esiddo tadris vo tolim iisullarindan istifads edilir.

Bundan olava todris vo tolim prosesindos xarici vo yerli adabiyyatdan, habelo beynolxalq vo
yerli mediadan (internet resurslarindan) gotiiriilmiis moqalslorin, real niimunslorin vo xiisusi
keyslorin tohlilino, miizakirasino vo montiqi naticolor ¢ixarilmasina xiisusi diqqoet ayrilacaq.
Verilon biliklorin totbiqi bacariglarinin formalagdirilmasi {iciin talobolor mévzuya uygun secilmis

tapsiriglar: hall edocaklor.
Hor bir yeni mévzunun tadrisi 6ncasi tolobolor miioyyon olunmusg matnlori vo onlara toqdim
edilmis (tapsirilmis) digor girast materiallari ilo tanis olmalidirlar.

VII. OYRONMONIN NOTICOLORI:

Kursun todrisi basa ¢atandan vo biitiin mévzular monimsanildikdon sonra tolobalor:

Bilmolidirlar:
1. Materiallar mithandisliyi ixtisasinin imumi manzarasini miistaqil qurmaq;
2. Material elmlori fonninin miiasir elmi yeniliklorina balod olmaq, onun asasinda totbiqi
materiallar istehsalin1 tokmillogsdirmok vo inkisaf etdirmok
3. Uzvi vo biomateriallarin atomlararasi rabito novlorini vo materiallarin xiisusiyyatlorini
toyin edo bilmok
4. Uzvi vo biomateriallar {i¢iin kristal quruluslari toyin edib siralaya bilmok
5. Bioloji materiallarin asas novlori tayin etmak



9.

10.

11

Bioloji materiallarin tibbdo, tikintido vo toxuma miihondisliyindo totbigini

Bacarmahdirlar:

Uzvi materiallarin osas xiisusiyyatlorini miioyyon etmoayi, tosnif etmayi va izah etmoyi
bacarin.

Biomateriallarin asas xiisusiyyatlorini miioyyon etmoyi, tosnif etmoyi vo izah etmayi
bacarin.

Toxuma miihandisliyindo biomateriallarin totbigi hagqinda diisiinmoyi bacarin.
Biomaterialin istehsal tisullarini vo xiisusiyyatlorini izah etmoyi bacarin.

. Biomateriallarin fiziki, mexaniki va bioloji xiisusiyyatlorini alagelondirmayi bacarin.
12.
13.

Biouygunluq anlayisini vo biomaterialin toxuma ils qarsiligli tesirini izah etmayi bacarin.
Toxuma miihandisliyi implantinin dizaynini sorh eds bilmak.

VIII. Prerekvizitler:

Yoxdur.

IX. Fonnin miihazird movzulari:

Fonn 15 mithazira mévzusundan ibaratdir.
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11.
12.
13.

14.
15.

Uzvi materiallarin qurulusu vo xassalori: asas aspektlor

Agac, qurulusu, torkibi, imumi xassalori, totbiqi saholori

Agacin asas ndvlari, onlarin xassalori va tatbiqi. Taxta materiallar vo yarimfabrikatlar.
Tibbdo bioloji materiallar: totbiglor va perspektivlar.

Bioloji materiallarin sintetik olanlarla miiqayisados ekoloji dayaniqligi.

Biopolimerlorin sintezi va izolyasiyasi proseslori.

Qablasdirma texnologiyasinda bioloji materiallar.

Uzvi materiallarin yaradilmas iigiin biomiihondisliyin istifadesinds yeni texnologiyalar.
Tikintido bioloji materiallardan istifadonin somarsliliyi.

. Bitum vo tar baglayicilar, onlarin asasinda materiallar, qurulusu, torkibi, timumi xassoalori,

totbiqi sahalori.

Biomimikriya: yeni lizvi materiallarin inkisafi ti¢lin ilham.

Biopolimerlor vo onlarin toxuma miihondisliyinds totbiqi.

Bioloji par¢alana bilon materiallar vo onlarin plastik ¢irklonma probleminin hallinds rolu.

Metal biomateriallar.
Senayedas {lizvi materiallarin istifadasinin etik va sosial aspektlori.

X. Fonnin miihazirs matnlari.

Fonnin biitin movzular1 tizro mithazira matnlori vo niimunavi testlori elektron formada

universitetin «Virtual Universitet» indo yerlosdirilib.

Virtual Universitetin tinvani: unec.edu. az.

XI. Movzularin mazmunu va tadris-tematik bolgiisii




MOVZULAR

MOVZUNUN OSAS
MOZMUNU

Iddobiyyat

Uzvi materiallarin
qurulusu vo xassolori:
osas aspektlor.

Uzvi materiallarin qurulusunu;
osas xassalari; totbiqi; istehsalt
texnologiyalarini.

1.W. D. Callister Materials
Science and Engineering An

Introduction.Nobel
AkademikYayincilik:2015.

2.Uzun, Hiiseyin; Malzeme
Biliminin Temelleri,
Degisim Yaymevi, 2003,
Istanbul.

Agac, qurulusu, torkibi,
imumi xassolori. Taxta
qusurlar1. Toatbiqi
saholori.

Agacin qurulusu. Agac
govdalorinin kosilmasi. Makro-
vo mikro- qurulusu. Umumi
xassolori.

1.W. D. Callister Materials
Science and Engineering An

Introduction.Nobel
AkademikYayincilik:2015.

2.Uzun, Hiiseyin; Malzeme
Biliminin Temelleri,
Degisim Yayevi, 2003,
Istanbul.

3. boiiep k.,
[IImyneckuit, P. n Xewrpus,
k. I, (2003). dgest
IIponyktse! m Hayxka o ne-
peBe: BBEICHHE IPOU3BOJI-
cTBO (4-e u3n.). 3-Bo
I"'ocynapcTBEHHOIO yHUBED-
cutera AoBsl, [le-MoiiH.

Agacin asas novlori,
onlarin xassalari vo
totbiqi. Taxta
materiallar vo
yarimfabrikatlar.

Agacin asas novlori:
iynoyarpaqli vo enliyarpaqli,
onlarin  xiisusiyystlori  vo
totbiqi. Taxta materiallar vo
yarimfabrikatlar

3. boiiep JIx., HImynbc-
kuH, P. u Xeiirpun, /Jx. I'.
(2003). dgest [TpoxykTsl
nHayka o nepeBe: BBeJeHHE
MIPOU3BOJICTBO (4-€ U31I.).
N3-Bo ['ocymapcTBEHHOTO
yHuBepcurera Aiossl, [le-
MoiiH.

Tibbds bioloji
materiallar: totbiglor vo
perspektivlor.

Bioloji materiallarin toyini;
osas novlari; tibbda totbiqi.
Bioloji materiallarin inkisaf
perspektivlori. Biouygunluq vo
biodeqradasiya. Etika vo
tonzimloma.

1.Cyxanos b. C., [Ipouenko
J. I1. "buomarepuaisl B
MEUIIMHE: OCHOBBI U
npuMeHenue." — M.:
Mennmnaa, 2018.
2.Xacanos M. .
"buomarepuaisl B
OpTONEaUU U
TpaBmMaTosioruu." — M.:
I'DOTAP-Menua, 2019.

3 Ratner B. D., Hoffman A.




S., Schoen F. J., Lemons J.
E. "Biomaterials Science:
An Introduction to Materials
in Medicine." — 3rd
edition, Academic Press,
2013.

4.Vishwakarma A., Sharpe
P., Shi S., Ramalingam M.
"Stem Cell Biology and
Tissue Engineering in
Dental Sciences." —
Elsevier, 2015.

5.Lanza R., Langer R.,
Vacanti J. "Principles of
Tissue Engineering." — 4th
edition, Academic Press,
2014.

6.Hench L. L., Jones J. R.
"Biomaterials, Artificial
Organs and Tissue
Engineering." — Woodhead
Publishing, 2005.
7.Williams D. F.
"Biocompatibility of
Clinical Implant Materials."
— CRC Press, 1981.
8.0kamoto M., Sato H.
"Biodegradable Polymers
and Their Applications." —
Nova Science Publishers,
20009.

9.Park J. B., Lakes R. S.
"Biomaterials: An
Introduction." — 3rd
edition, Springer, 2007.
10.Gorbach S. L., Bartlett J.
G., Blacklow N. R.
"Infectious Diseases." —
3rd edition, Lippincott
Williams & Wilkins, 2004,

Bioloji materiallarin
sintetik olanlarla
miiqayisads ekoloji
dayaniglig.

Ekoloji davamliligin torifi,
materiallarin otraf miihito
tosiri. Bioloji materiallar.
Sintetik materiallar. Otraf
miihitin davamliliginin
miigayisosi.

1.Cyxanos b. C., [Ipouenko
J. I1. "buomarepuaisl B
MEUIINHE: OCHOBBI U
npuMeHeHue." — M.:
Mennmnaa, 2018.
2.Xacanos M. .
"buomarepunansl B
OpTONEaUU U
TpaBmMaTosioruu." — M.:
I'DOTAP-Menua, 2019.

3 Ratner B. D., Hoffman A.
S., Schoen F. J., Lemons J.




E. "Biomaterials Science:
An Introduction to Materials
in Medicine." — 3rd
edition, Academic Press,
2013.

4.Vishwakarma A., Sharpe
P., Shi S., Ramalingam M.
"Stem Cell Biology and
Tissue Engineering in
Dental Sciences." —
Elsevier, 2015.

5.Lanza R., Langer R.,
Vacanti J. "Principles of
Tissue Engineering." — 4th
edition, Academic Press,
2014.

Biopolimerlorin sintezi
va izolyasiyasi
proseslori.

Biopolimerlorin toyini;
ohamiyyati; sintezi. Biopolimer
sintezinin tonzimlonmasi.
Biopolimerlorin izolyasiyasi vo
tohlili vo xarakteristikasi.
Biopolimerlorin biotexnologiya
va tobabotda istifade
perspektivlori. Otraf miihito vo
insan saglamligina tosir.

1.I'ynzon I1. "buononume-
pBI: TEOPUS U MpaKTUKa'.
M.: Hayka, 2005. — 452 c.
2. Maptun P.b. "Xumus u
OMoXuMHEsI OMOTIOTMMEPOB".
M.: Mup, 2010. — 398 c.

3. Tumomenko H.A.,
HMBanos A.B. "Metonasl
BbIJIEJICHUS U aHAIHN3a
o6uonomumepon". CII6.:
I'MOP/, 2012. — 368 c.

4. JIn JIx.X. "buocunreru-
YyecKkue MyTH U pepMeHTa
THUBHBIE MPOIIECCHI B CUHTE-
3e OuomnosmmepoB". M.:
bunowm, 2013. — 412 c.

5. Iletpos B.H., CmupHoBa
E.C. "lIpouecchl OYUCTKH U
BbIIeTICHUS] OMOTIOTUMEPOB"
. M.: Xumus, 2015. — 344 c.
6. Kynpssues A.H. "Cunres
MOJINMEPOB B OMOTEXHOJIO-
run". CII6.: [Turep, 2018. —
389 c.

7. Cmur JIx., JI>xoHC P.
"buononumepsl: CuHTes,
CBOICTBa, IPUMEHEHHE" .
M.: Texnocdepa, 2020. —
452 c.

8. Kosanesckas H.JI.,
Epemun B.B. "Okcrpakuus
U BbIJIeJICHHE OMOTIOINMe-
POB U3 MPUPOIHBIX UCTOU-
HukoB". ExarepunOypr:
¥pO PAH, 2019. -332c.
9. ®umiep P. "buononume-




PBI: OT MOJICKYJIBI K MaTEPH-
any". M.: Akagemus, 2021.
—480 c.

10. Yepnona E.C., FIBaHoBa
A.U. "Metonb! ucciieoBa-
Hus ouonosumepos". CII6.:
I'MOP/A, 2017. —410 c.

Qablasdirma
texnologiyasinda
bioloji materiallar.

Miiasir comiyyotdo
qablagdirmanin shomiyyati.
Qablasdirmada bioloji
materiallar, istehsal1 vo emali.
Bio-asasli gablasdirma
materiallarindan istifadonin
faydalar1 va golocoyi. Bio-

osasli gablagdirma materiallari-

nin ugurlu totbiqi niimunalori

1.borganoB A. I'., IlomsHc-
kasg M. A. buononumeps! u
OMOKOMIIO3UTHI B YITaKOBOY-
HOU TeXHUKe. — MockBa:
HeJIn npunt, 2017. — 320 c.
2. Kucenes A. B., KoBanesa
H. H. buonnactuku: oCHOB-
HBIC XapaKTePUCTHKU H
MPUMEHEHHE B yIIAKOBKE. —
Bectauk CapatoBckoro
roCy/1IapCTBEHHOT'O TEXHU-
YECKOTO YHUBEPCUTETA,
2018. - T.2. —Ne 4. - C.
24-32.

3.3yb6apeB A. B., Pomanosa
O. H. Pa3paboTka 1 HCTIOJTb-
30BaHue OMOMaTepuaoB B
YIaKOBOYHOW MHYCTPHUH. —
Bectnuk Kazanckoro tex-
HOJIOTHYECKOTO YHUBEPCH-
Teta, 2019. —T. 3. —Ne 5. —
C. 12-21.

4. Tumomenko B. U.,
CasenbeBa M. H.
DKOJIOTUYECKUE aCIEKThI
IIPUMEHEHHUs OHoIoInMe-
POB B yIIaKOBKe. — XUMHUYEC
Kast IPOMBIIIIEHHOCTh
cerogus, 2020. —T. 1. — Ne
1.-C. 89-95.

5.Xapuo M. A. Ycroitun-
BbIe OMOMAaTepHuallbl B yIia-
KOBOYHBIX PCIICHUSX: HH-
HOBAIIMH U BBI30BBL. — Bect-
HUK MOCKOBCKOTO YHUBEP-
cutera neca, 2021. —T. 5. —
No 7. —C. 45-53.

6.Smith, R. Biodegradable
Polymers for Sustainable
Packaging. — Springer,
2018. —420 p.

7.Stevens, E. S. Green
Plastics: An Introduction to
the New Science of
Biodegradable Plastics. —




Princeton University Press,
2020.—274 p.

8.Garlotta, D. A Literature
Review of Poly(Lactic
Acid). — Journal of
Polymers and the Environ-
ment, 2018. — 16(2), 63-84.
9.Avérous, L., Pollet, E.
Environmental Silicate
Nano-Biocomposites. —
Springer, 2018. — 360 p.
10.Shah, A. A., et al. Bio-
degradation of Polyester and
Other Synthetic Polyesters.
— Applied and Environmen-
tal Microbiology, 2018. —
74(15), 5248-5252.

Uzvi materiallarin
yaradilmasi tligiin
biomiihandisliyin
istifadasinds yeni
texnologiyalar.

Uzvi materiallarin yaradilmasi
ii¢lin asas biomiihondislik
iisullari. Biomiihondisliyin etik
vo hiiquqi aspektlori.
Tohliikasizlik vo tonzimloma
masalalori. Materialsiinasliqgda
biomiihandisliyin golocayi

1. Buddy D. Ratner, Allan
S. Hoffman, Frederick J.
Schoen"Biomaterials
Science: An Introduction to
Materials in Medicine"

W3 natennctBo: Academic
Press, 2012.

2. Clemens Van Blitterswijk
"Tissue Engineering"
Academic Press, 2008.

3. Jason A. Burdick, Robert
L. Mauck"Biomaterials for
Tissue Engineering
Applications: A Review of
the Past and Future Trends"
Journal of Biomedical
Materials Research Part A,
2011.

4. Paul S. Freemont,
Richard I. Kitney "Synthetic
Biology: A Primer" World
Scientific, 2012.

5. Rosario Pignatello
"Advances in Biomaterials
for Biomedical Applicati-
ons" IntechOpen, 2011.

6. Pratima Bajpai "Biopoly-
mer-based Biomaterials:
From Science to
Technology" Elsevier, 2020.
7. Bikramjit Basu, Dhirend-
ra Katti, Ashok Kumar"
Advanced Biomaterials:
Fundamentals, Processing,




and Applications" John
Wiley & Sons, 2010.

8. Swee Hin Teoh
"Engineering Materials for
Biomedical Applications"
World Scientific, 2004.

9. Barry P. Rand, Henning
Richter"Organic and Hybrid
Solar Cells: A Practical
Guide" Springer, 2014.

10. Janine M. Benyus
"Biomimicry: Innovation
Inspired by Nature" Harper
Perennial, 2002

Tikintido bioloji
materiallardan
istifadonin somaraliliyi

Tikintido bio-asash
materiallarin torifi.
Biomateriallardan istifadonin
faydalari. Tikintido bio-osaslt
materiallardan istifadonin
effektivliyinin xtilasasi.

1.Ashour, T., Georg, H., &
Wu, W. (2011). "An
overview on natural fibre
cementitious composites".
Construction and Building
Materials, 25(2), 575-581.
2.Goh, C. K., & Rahman,
M. A. (2018). "Bamboo as a
sustainable building
material: A review on its
properties and applications".
Journal of Cleaner
Production, 213, 152-172.
3.Zhao, R., & Jin, J. (2019).
"Performance and durability
of bio-based building
materials: A review".
Construction and Building
Materials, 215, 196-204.
4van Dam, J. E., &
Ottenheim, C. (2014).
"Agricultural residues as a
resource for eco-efficient
building materials in
Africa". In Eco-Efficient
Construction and Building
Materials (pp. 241-266).
5.Mazzoli, A., Mazzoli, C.,
& Marabelli, M. (2020).
"Biobased construction
materials: Present status and
future perspectives".
Advanced Materials Letters,
11(1), 200-214.

6.Penaloza, D., Erlandsson,
M., & Falk, A. (2016).
"Exploring the climate
impact effects of increased




use of bio-based materials in
buildings". Construction and
Building Materials, 125,
219-226.

7.Pacheco-Torgal, F., &
Jalali, S. (2011).
"Cementitious building
materials reinforced with
vegetable fibres: A review".
Construction and Building
Materials, 25(2), 575-581.
8.Asdrubali, F.,
D’Alessandro, F., &
Schiavoni, S. (2015). "A
review of unconventional
sustainable building
insulation materials".
Sustainable Materials and
Technologies, 4, 1-17.
9.Yates, T., & Benton, M.
(2007). "The future use of
natural fibres as a construc-
tion material". In Materials
for a Healthy, Ecological
and Sustainable Built
Environment (pp. 173-190).
10.Dissanayake, N. P. J., &
Summerscales, J. (2009).
"Life cycle assessment for
natural fibre composites in
construction". In
Sustainable Composites (pp.
247-265).

10.

Bitum vo tar
baglayicilar, onlarin
osasinda materiallar,
qurulusu, torkibi,
iimumi xassalori,
totbiqi saholori.

Uzvi baglayicilarin xassalori.
Uzvi baglayicilara osaslanan
materiallar vo mohsullar.
Bitum osasli materiallarin
tatbiqi

1.OmuBbepo Poccu K.,
Ammmosa C., Kanannpa I1.,
Jle Canto ML.II., AHxenuko
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3.Malzeme Bilimi ve
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Dr. Temel Savaskan.Nisan
2021,440syf.

11.

Biomimikriya: yeni
iizvi materiallarin
inkisafi tiglin ilham.

Tabii niimunalarin tadqiqi.

Biomimetic Dizayn Prinsiplori.

Uzvi materiallari islonib
hazirlanmasi texnologiyalari

1.bentoc, k. (2002). buo-
MumuKkpus: MHHOBauuu,
BJIOXHOBJICHHBIE IPUPOIOH.
Ilep. ¢ anrn. Mocksa:
DKcMo.

2.Bunrt, M. (2010). buomu-
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3.Bar-Cohen, Y. (Ed.).
(2016). Biomimetics:
Nature-Based Innovation.
CRC Press.

4 Vincent,J. F. V.,
Bogatyreva, O. A.,
Bogatyrev, N. R., Bowyer,
A., & Pahl, A.-K. (2000).
Biomimetics: its practice
and theory. Journal of the
Royal Society Interface,
3(9), 471-482.

5.Sanchez, C., Arribart, H.,
& Guille, M. M. G. (2005).
Biomimetism and
bioinspiration as tools for
the design of innovative
materials and systems.
Nature Materials, 4(4), 277-
288.

6.Bhushan, B. (2009).
Biomimetics: lessons from
nature — an overview.
Philosophical Transactions
of the Royal Society A:
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Engineering Sciences,
367(1893), 1445-1486.
7.Fudge, D. S., Gardner, K.
H., Forsyth, V. T., Riekel,
C., & Gosline, J. M. (2003).
The mechanical properties
of hydrated intermediate
filaments: Insights from
hagfish slime threads.
Biomacromolecules, 4(3),
760-769.

8.Aizenberg, J., & Fratzl, P.
(2009). Biomimetic




materials systems: a
perspective for clinical
medicine. Advanced
Materials, 21(3), 387-392.

12.

Biopolimerlor vo
onlarin toxuma
mithondisliyindo
totbiqi.

Toxuma miihandisliyindo
onlarin totbigini tomin edon

biopolimerlarin xiisusiyyatlori.

Toxuma miihandisliyi tigiin
biopolimer materiallarinin
yaradilmasi proseslori vo
tatbiqi.

1.Ratner, B. D., Hoffman,
A.S., Schoen, F.J., &
Lemons, J. E. (Eds.) "Bio-
materials Science: An
Introduction to Materials in
Medicine" Elsevier
Academic Press, 3rd
Edition, 2013.

2.Peppas, N. A., & Langer,
R. "New challenges in
biomaterials" Science,
263(5154), 1715-1720,
1994.

3.Mao, A. S., & Mooney, D.
J. "Regenerative medicine:
Current therapies and future
directions" Proceedings of
the National Academy of
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14459, 2015.

4.Wang, M. O., et al."Poly-
mer design for tissue
engineering and regenerati-
ve medicine" Tissue Engi-
neering Part B: Reviews,
17(6), 353-364, 2011.
5.Suwantong, O., et al.
"Electrospun biodegradable
polymers for tissue
engineering" Polymers,
10(1), 30, 2018.

6.Yang, J., & Webster, T. J.
"Nanotechnology and bio-
materials: The role of nano-
technology in developing
novel biomaterials for
medical applications"Expert
Review of Medical Devices,
6(6), 747-756, 2009.

7 Hutmacher, D. W.
"Scaffold design and fabri-
cation technologies for
engineering tissues — state
of the art and future perspec
tives"Journal of
Biomaterials Science,
Polymer Edition, 12(1),
107-124, 2001.




8.Dhandayuthapani, B., et
al. "Polymeric Scaffolds in
Tissue Engineering
Application: A Review"
International Journal of
Polymer Science, 2011.
9.Park, H., & Lee, K. Y.
"Hydrogels in tissue
engineering" Tissue
Engineering, 13(8), 1867-
1876, 2007.

10.0'Brien, F. J.
"Biomaterials & scaffolds
for tissue engineering"
Materials Today, 14(3), 88-
95, 2011.

13.

Bioloji parcalana bilon
materiallar vo onlarin
plastik ¢irklonmo
probleminin hallinds
rolu.

Plastik ¢irklonmonin
xiisusiyyatlori. Plastik
cirklonmo probleminin hoallindo
bioloji parcalana bilon
materiallarin rolu. Bioloji
parcalana bilon materiallardan
istifadonin ¢atinliklori vo
perspektivlori

1."Bioplastics: A Case
Study of Bioeconomy in
Italy" (2017) by Anna Maria
Poli, Antonella Petrocelli
2."Plastics and Environmen-
tal Sustainability: Facts and
Future" (2013) by Anthony
L. Andrady

3."Green Plastics: An
Introduction to the New
Science of Biodegradable
Plastics" (2002) by E.S.
Stevens

14.

Metal biomateriallar

Metal biomateriallarin
tosnifati, xassalori, totbiqi.
Problemlor vo ¢otinliklor

1.FOpses B.1O. u np. "buo-
MaTtepuaibl 1 OMOCOBMECTH-
Mble MOKpbITUA". — M.:
MUCHC, 2015.

2.3enennn M.IO.,
Jlorsunenko B.C. "buoma-
TepHaJbl: TEOPUs U MPAKTH-
ka". — CIIo.:
[Momurexumka, 2018.
3.Park, J.B., Lakes, R.S.
"Biomaterials: An Introduc-
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4 Ratner, B.D., Hoffman,
A.S., Schoen, F.J., Lemons,
J.E. "Biomaterials Science:
An Introduction to Materials
in Medicine". — Academic
Press, 2013.

5.Chen, Q., Thouas, G.A.
"Metallic Biomaterials". —
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15.

Sonayedo {lizvi
materiallarin

Otraf miihitin faydalari. Etika
vo Sertifikatlasdir- ma

1.MBanoB, A. A.
Bbuomunmertnka u




istifadasinin etik vo
sosial aspektlori.

Standartlarini aragdirmag.
Perspektivlar va tovsiyalor

Ouopasnaracmbie
MaTepuaibl: YKOJIOTHYECKUe
Y COLMAIIbHBIE ACTIEKTHI. 13-
Bo: Hayunas xkuaura, 2018.
2. CmupHoBa, H. B. DTuka n
YCTOWYHBOE pa3BUTHUE: UC-
MOJIb30BAHNE OPTaHUYECKUX
MaTepuasoB B IPOU3BOJICT-
Be. 13-Bo: Dxornentp, 2020.
3. Cupgopos, O. II. Otuka u
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M0JIb30BaHKE OpraHuYec-
KHX MaTe€puajIoB B IPOU3-
BojicTBE. M3-B0: DKOIIEHTD,
2020.

4. Iletpos, /. A. Opranuuec
KHE MaTepUasbl B MPOMBIIII-
JIEHHOCTH: COIIMAJIbHBIC
BBI30BBI U BO3MOKHOCTH.
N3-Bo: NnHOBaumu u
ob1rectso, 2021.

5. Koznosa, 1. M. bunostnka
1 6roMaTepuabl: BEI30BBI
COBPEMEHHOTO 00IIIEeCTBA.
*13-Bo: dunocodcekas
MBICIIB, 2022,

6. 3axapos, E. B. Ycroiiun-
BOE Pa3BUTHUE U OpPraHUYEC-
KM€ MaTepUalibl: COLIUO-
KyJbTypHBIE acieKThl. W3-
Bo: Counym, 2017.
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MaTepHuabl B TPOMBIIIICH-
HOM npousBojacTBe. 13-Bo:
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CoMI 30
XI. Fonnin seminar mévzulari vo todris-tematik bolgiisii
Sira Seminar mévzular saat
Ne-si
1. | Uzvi materiallarin qurulusu vo xassalori: osas aspektlor. 2s
2 | Agac, qurulusu, torkibi, iimumi xassalori, totbiqi sahalori 2s
3. | Agacin asas novlari, onlarin xassalari vo totbiqi. Taxta materiallar vo 25
yarimfabrikatlar.
4. | Tibbds bioloji materiallar: totbiglor va perspektivlar. 2s




5 Bioloji materiallarin sintetik olanlarla miiqayisads ekoloji dayaniqligi. 2s
6. | Biopolimerlorin sintezi vo izolyasiyasi proseslori. 2s
7. | Qablasdirma texnologiyasinda bioloji materiallar. 2s
8. Uzvi materiallarin yaradilmas iigiin biomiihandisliyin istifadasinda yeni 2s
texnologiyalar.
9. Tikintids bioloji materiallardan istifadenin someraliliyi 2s
10. Bitum vao tar baglayicilar, onlarin asasinda materiallar, qurulusu, torkibi, 2s
timumi xassalari, totbigi sahalari.
11. Biomimikriya: yeni lizvi materiallarin inkisafi iigiin ilham. 2s
12. Biopolimerlar vo onlarin toxuma miihandisliyinds totbiqi. 2s
13. | Bioloji parcalana bilon materiallar vo onlarin plastik ¢irklonma probleminin | 2s
hallinds rolu.
14. Metal biomateriallar 2s
15. Sonayeds lizvi materiallarin istifadssinin etik vo sosial aspektlori. 2s
Comi: 30s

XI. Seminar-masgalalar: hazrhq va givmatlondirma

Seminar-mosgalo darslorinds tolobs 6z fikirlorini mentiqi ardicillgla ifads vo izah etmayi,

habele arqumentlarlo asaslandirmagi bacarmalidir. Buna nail olmagq {igiin taloba:

1) Seminar-maggalasinin har bir mdvzusu lizro miizakiroys ¢ixarilan suallarla diggatlo tanis
olmali;

2) Miivafiq miihazirs materiallarini diggatle dyronmali;

3) Movzu lizrs tovsiyya edilon adobiyyatt oxumali vo dyronmali;

4) Seminar-masgoalosindo miizakirays ¢ixarilan har bir sual {izro qisa ¢ix1s hazirlamali;

5) Mévzu iizra verilon praktik tapsiriglart vo masalalori yerino yetirmoklo praktik bacariqlara
yiyalonmalidir.

Toalobonin moasgalodaki har bir cavabi 10 balliq sistemiizro 0-10 bal arasinda (maksimum 10 bal
olmagla) qiymaetlondirilir. Semestrin sonunda tolobonin biitiin cavab ballar1 toplanir vo tolobonin
cavablariin iimumi sayina bolmakls orta qiymat (bal) hesablanir.

XII. Fonn iizrs Kurs isi
Fonn iizro kurs 151 nozordos tutulmayib.

XIII. Sarbast islar: talablar va giymatloandirma
Fonn {izrs sorbast is nozords tutulmayib.

XIV. Darsa davamivyyat

Toloba biitiin miithaziro vo seminar dorslorindo foal istirak etmalidir. Tolobonin dorso davamiyyati
10 balliq sistem tizra qiymatlondirilir. Tolobanin istirak etmadiyi dorslorin say1 onun davamiyyat
giymotino (balina) tosir edir: buraxilmis hor 3 dors (6 saat) 1 balin itirilmosi ilo naticolonir.
Talobos fonn iizro timumi todris yiikiiniin 21%-don ¢ox (14 saatdan ¢ox) dors buraxarsa, o, yekun



imtahana buraxrlmir. Bu halda toloba bu fondon krediti qgazanmir vo onun fonn {lizro akademik
borcu qalir.

XV. Arahq giymatlondirma

Fonnin todrisi zamani tolobonin dorslordoki cari foalligir 10 balliq sistemlo 0-10 bal arasinda
qiymatlondirilir. Fonnin todrisi prossesindo tolobonin alde etdiyi bilik vo bacariglart 2 dofo
kollokvium kegirmokla qiymatlondirilir. Kollokviumlar, miivafiq olaraq, todrisin birinci va ikinci
ay1 basa c¢atdiqdan sonra yalnz homin dovrde kegirilon movzular1 shato edon suallar asasinda
toskil olunur. Kollokvimlar test isulu formasinda kegirilir.

Har kollokviumda talabaonin biliklari 10 balhq sistem iizra 0-10 bal arasinda (maksimum 10

bal) qiymaotlondirilir. Tolobo kollokviumda istirak etmodikdo jurnalda "0" (srfir) bal geyd olunur.

XVI. Yekun imtahan

Fonnin todrisinin sonunda bir dofs yekun imtahan togkil olunur. Tolobanin imtahandaki cavabi
0-50 bal arasinda (maksimum 50 bal) qiymotlondirilo bilor. Imtahan yazr1 formada yaxud test
qaydasrnda toskil olunur. Fonn iizro imtahan suallar1 yaxud testlor miithaziro matnlori vo maggalo
darslorinin maznununa uygun olaraq tortib edilir.

Yekun imtahanda tolebs minimum 17 bal toplamazsa, onda imtahana qoador yigilan ballar
toplanmr, tolobs bu fondon krediti gazanmir vo onun fonn iizro akademik borcu galir.

Imtahanin naticolorinin qiymotlondirilmosi ilo bagli talobanin har-hans: sikayati olarsa, talobo
Universitetdo miioyyon olunmus iimumi qaydalar asasinda Apellyasiya Komissiyasina miiraciot
edo bilor.

XVII. Fann iizrs yekun qiyvmatlondirma

Fonn tizrs talabalorin yekun biliyi 100 balliq sistem iizra qiymatlondirilir. Ballarin maksimum
miqdar1 100 baldir.

Yekun imtahandan sonra tolobonin fonn iizro topladig biitiin ballar toplanir vo yekun qiymot
hesablanir. Fonn {izro tolabanin olds eds bilacayi yekun balin strukturu asagidaki codvalde
togdim edilib:

Darslor onlayn qaydada kegcirilorsa

Istigamat Ballar Faiz

Imtahan (final) 80 80%
Seminar (masgoalo) vo ya laborator dorslorin naticaloring gors 20 20%
Comi: 100 100%

Darslor ananavi qaydada kegirilorss

Istigamot Ballar Faiz
Imtahan (final) 50 50%
Seminar (masgoalo) vo ya laborator dorslorin naticoloring goro 20 20%
Araliq imtahani 30 30%

Fonn {izro semestr orzindo (imtahan vo imtahana godor) tolobonin topladigi ballar
comlonir vo yekun miqdart asagidaki kimi qiymotlondirilir:

51 baldan asag1 oldugda - “geyri-kafi” - F
51-60 bal - “qonaatboxs” - E
61-bal - “kafi” - D




71-80 70 bal - “yaxs1” — C
81-90 bal - “cox yaxs1” — B
91-100 bal - “ola” — A

Tolobonin topladigi yekun bal 51 baldan asagi olduqda (yeni onun biliyi “qeyri-kafi”
giymaotlondirildikds) tolobo bu fondon krediti qazanmir vo onun fonn iizro akademik borcu galir.

Mbanbalar:

1. Manisa, Celal Bayar Universiteti
http://katalog.cbu.edu.tr/Site/CourceStructure.aspx?ProgramlD=284&lang=1

2. Yeditepe Universiteti
https://eng.yeditepe.edu.tr/tr/malzeme-bilimi-ve-nanoteknoloji-muhendisligi-
bolumu/dersler/4276

3. Yildlz Teknik Universiteti
http://www.bologna.yildiz.edu.tr/index.php?r=course/view&id=4553&aid=28

4. Eskiseher Universiteti
https://www.eskisehir.edu.tr/akademik/fakulteler/ders/138459/malzeme-bilimi/ders-icerik

5. Mersin Universiteti

http://www.mersin.edu.tr/dersbilgileri/323/140747
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