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«MarepuanTtany, HAaHOTECXHOJIOTHUS KoHE MHXKCHEPJIIK (pr3nka» Kadeapachl OTBIPBICHIHIA
«14» 11 2025 x. Ne 4 xarramameH OeKITUIII.
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Cemectp 5 oKy xbuibl 2025-2026

EMmTuxan onJeri Ne 14

1. Makcumanbabl ynaii cassl - 18 6ann, llamamen opeiHaay yakbITel — 50 MUHYT
Mertangapaa noauMopdThl aHaIbBIM Kaliabl He Outeci3? MeTanaap/blH aTOM/IBIK-
KPHUCTaJIBIK KYPBUIBICHI KaHAAN?

2. Makcumanbapl yriaii cansl - 12 6ann, 11lamaMen opbiHAay YaKbIThI — 25 MUHYT
Temeneri cyperte HyKTeNiK akaynap kepceruireH. OHbIH cumnarrtar 0epiHiz?

Ranlanartar’s

o

7
a

i 1]

3. Makcumanbabl ynaii cansl - 10 6ann, 1llamamen opbiHAAy yakbIThl — 25 MUHYT
TemeHnne HaHOOOMIIEKTEPAIH KYPBUIBIMBIH JKOHE JJIEMEHTTIK KYpPaMblH 3€pTTEyTe
anpiHFad OipHere nepek kepcerinreH: (a) — XKorapbl aitbipeiMabUIBIKTEL TOM (HRTEM)
keckiHi xoHe Kipiktipiired FFT yurici, (b) — TOM keckini, (¢) — COM keckiHi, (d-g) — Fe,
C, O xone N anementrepinin EDS-mapping xaptanapsl. Ocbl AepeKTepaiH Kall Tannay
o/icTepiHe KATAThIHBIH AHBIKTAIl >Ka3bIHBI3 KOHE Op OMICTIH JKYMBIC ICTEYy NPHUHIUIIH
KbicKama cunarranpi3. CoHbIMeH KaTap, TOM apKbUIbl ajblHFAaH MOP(OIOTHSIIBIK
aKmaparThl (eJmieM, MilliH, KPUCTAIABIK TOp apakamlbIKThIFbl) koHe COM men EDS-
mapping apKbLIbl albIHFaH OETTIK MOP(OJIOTUS MEH JEMEHTTIK TapalryAbl TYCIHIIPiHI3.
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baranay kpumepulnepi:

1. J[anoiei kenemi 35 %
2. Mbaceneniy monvix wewtimi kenemi_ 35 %
3. Ulvizapmawvinwi nen epexwenik _ kenemi 30 %
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1. Maximum score - 18 points, Approximate completion time - 50 minutes
What do you know about polymorphic turnover in metals? What is the atomic-crystalline

structure of metals?

2. Maximum score - 12 points, Approximate completion time - 25 minutes
The figure below shows point defects. Describe them?
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3. Maximum score - 10 points, Approximate completion time - 25 minutes

Below are some data obtained for studying the structure and elemental composition of
nanoparticles: (a) - High-resolution TEM (HRTEM) image and integrated FFT pattern, (b)
- TEM image, (c) - SEM image, (d-g) - EDS-mapping maps of the elements Fe, C, O and
N. Identify and write down which analysis methods these data belong to and briefly
describe the working principle of each method. Also, explain the morphological
information (size, shape, crystal lattice spacing) obtained by TEM and the surface
morphology and elemental distribution obtained by SEM and EDS-mapping.
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Evaluation criteria:

1. Accuracy volume 35 %

2. Complete solution of the problem  volume 35 %
3. Creativity and originality  volume 30 %

Compiled by Kakimov U.K.
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