CRYSTALLOGRAPHY
In School

- Oleh Delenko — Chemistry teacher
at the T. Shevchenko Academic
Lyceum of Sokal

Svitlana Delenko — Chemistry
teacher at the Savchyn Secondary
School of I-Ill grades of Sokal City
Council and |. Bogachevsky Junior

Academy of Sciences of Sokal




Crystallography in the school program

 7th grade: topic is “Substances with
molecular and non-molecular structure”;

* 8th grade: topic is “Structure of matter and
chemical bonding” (in particular, this topic
contains “Crystal lattices and the
dependence of the properties of
substances on their type”);
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T  11th grade: topic is “Crystalline and

amorphous substances”
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Crystallography beyond the school program

 Competition of Young Researchers “Crystals”

* High school students defending their research
projects carried out at the Faculty of Chemistry of
the Ivan Franko National University of Lviv




Competition of Young Researchers
“Crystals” is the most interesting
component of students' scientific and
research activities, because the student:

reviews the material about crystals from different angles
\/ every year, because the topics change.

o reads and analyzes a variety of literature

experimenting how to grow crystals by himself
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¢ \/ observes various phenomena during an experiment

learns how to work with the results and makes conclusions
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Projects of middle school
students

Copper crystals

“ Copper(ll) sulfate
J pentahydrate

Ammonium‘dihydrogen orthophosphate

Potassium aluminium
sulfate dodecahydrate
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6th grade students' projects for the 2024
competition

Copper(ll) sulfate
pentahydrate




4th grade students' projects for the 2025
competition

Potassium aluminium
sulfate dodecahydrate




High school students’ group of the
Competition of Young Researchers “Crystals”
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Awards to Vitaliy SIobodyanyk': Awarding of Mykhailo Tvorynsky,
T. Shevchenko Academic Lyceum Secondary School of Savchyn
Mykhailo Mykhailchuk and Taras of Sokal
Kravets, Secondary School of
Savchyn
L
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Dimitriy Zmarko with the jury members,

Mykhailo Mykhailchuk and Taras T. Shevchenko Academic Lyceum of Sokal

Kravets, Secondary School of

— Savchyn
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Victory in the Competition of Young

IMeHi
€BIEHA TNAQUWEBCHKOTO

Third place:
10th grade student of
. T. Shevchenko Academic
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Bogdan Kuzyk (project
“Protective glass made of
sapphire crystals”).
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Researchers “Crystals”

b a 3axucHe CKJI0 3 KpucTaJiB candipy
Ky3uk Bornan — ydens 10 kiacy CokajibehbKoi caHATOPHOT
ko I-III erynenis im. T.IleBuenka

KepiBuuk: [leqenxo Ouer — BunTe b XiMii BHIIOI KaTeropii,
' BYHTEJb METOAUCT
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Mmu He ySBIAEMO CBOTO XKHTTs 6e3 cMapT(oHa, TOMY KOKEH
3aJlyMy€ThCsl, SIK 3aXHCTHTH HOTO Bijl MOAPANHMH, 3aTepTocTeii Ta
TpimuH. HaitnomynspHimmm 3aco6oM 3aXiCTy ekpaHy cMapThoHy
€ BHKOPHCTAHHS JIOJaTKOBOTO 3aXHCHOTO CKJa. PisHOMaHiTHiCTH
THIB 3aXHCHOTO CKIIa 3aN€KWTh BiJl Marepialy 3 SKOrO BOHO
CKIIATAETCA Ta HOro CTPYKTypH.

JUist CTBOpEHHS iNCANBHOTO CKIA Ul 3aXHCTy HAMIOrO

cMapToHy CIIiJl BPAXOBYBaTH MEBHi (JaKTOPH: CTPYKTYpY,
MeXaHiuHi Ta ONTHYHI BIACTHBOCTI Marepiamy 3 SKOTO BOHO
Burotosene. [if BIIMBOM HaBaHTaKeHb MaTepiain 3a3HAIOTH
Pi3HHX 32 BUIOM nedopmalliif, TaKNX AK PO3TAT, CTHCKAHHS, 3THH,
Kpyd4eHHs1 4i 3cyB abo ix cykymHocTi. ToMy Oyxke BaJIHBO 3
SKOTO MaTtepialy BHIOTOBIEHE CKIO. B mbomy axmyanvmicms
memu.
Merta i 3aB1aHHsi. JI0BeCTH, 1O candipoBe CKIO € CyyaCHUM
MarepianoM, J0CTaTHBO MillHE, MPY/KHE 3 BHCOKHM TOKa3HHKOM
3aOMJICHHs CBIT/a, KPAllMM i3 NPO30POCTi 5K JUls BHAMMOIO
cpitaa, Tak i s ynsTpadi 0 Ta iH(ppauepBOHOrO
BrnpomintoBanHs. Tabmmiu 1 [1]

'CHOBHA YACTHHA

Candip — nposopuii, OnakuTHuii aGo CHHili pi3HOBH,
kopynay (okcnmy amominiio Al,Oj). Bin kpucranisyerbes y
TPUTOHANBHIH CHHTOHII Ta yTBOPIOE JIOBracTi GOUYKOBHHI
KpHCTaii. 3a TBEpICTIO candip MOCTyNaeThes JIMIIE alMasy, €
YEMITIOHOM i3 TIPO30POCTi fIK JUIA BHIMMOTO CBITNA, TaK i JUist
ynsrpadioneroBoro Ta  iH(payepBOHOro  BUNPOMI

Canipose cKJI0 CKOpillie PO3CHIUIEThCA, Hik 3irHeThes. “Gorilla
Glass™ € Gibln THYYKHM, TOGTO 3/1aTHE BUTPUMATH GiNTBII CHITBHHI
Tuck. Jlocinuuieknii nentp komnanii “Corning” 3aneBHse, mo
canipoBe CKIIO He 3MOKE BUTPHMATH HaBaHTaKCHHS HaBiTh 73 KT,
B TOif 4ac sk ixue ckino Burpumye 195 kr [2].

Tabnuysa 1. Mexaniuni eracmugocmi ma nOKasHuku
OKpemux pewosun

Bignocna Monyas Tokasuuk
PevoBuna TBepaicTh 3a  |FOmra, I'lla 32J10MIICHHS
mkanoi0 Mooca)
Anmaz 900 2,402 - 2,465
Candip 9 345 1,762-1,778
Cro* =@ ~ 60 1,485-1,925

*Ycepenueni npuOIH3Hi OKA3HUKH, OCKITBKH TXHi 3HAYEHHS
3aIeKaTh Bifl CKIaIy cKia

1. Tlopi UM BHILIE i XapaKTepHCTHKH MaTepiallis,

Ciomn mMokHA 1e jojaTH  HiHHi 1 axiBuis  BHCOKY
TETIONPOBIIHICTE 332 HU3BKMX ~ TeMIEpaTyp i  HH3bKi
JeNeKTpHIHi BTpaTH.

Xoua caripoe CKjI0, TIOKH 110 € HAHMEHII JOCTYITHHM
cepeJl iHIINX NPEICTABHHKIB, HOTO BKe BUTOTOBJISIOTH. 3arajiom
HOro BUTOTOBJISIOTH 3 UITYYHO BHPOIICHUX KpHCTaitiB y Gouri,
sika HarpiBaetbes 10 2200°C. Tlpouec 3aiimae Ginmsbko 16-17
JHiB, ToMy carniipoe ckito Take gopore. Candip Mae minHicTs 9
3a wKkano Mooca, Toli K, Ak 3axucHe ckio “Gorilla Glass”
npeacragnene B 2012 poui  kommaniero  “Corning”  (ckiio
BHIO b y BaHHi 3 PO3IL. cimmo npu 400°C; ionn
Kalilo CTBOPIOIOTH INap, sAKHi jojac  MinHOCTI) MoKe
BUTPHMYBATH TOAPSIMHU Bijl IIPEIMETIB 3 TBEPAICTIO HE BHIIE 5
3a mkanoo Mooca. 1lo cTocyeTbes THYHYKOCTI i MilHOCTI, TYT
cHUTyallisi 30BCIM inmIa.

TIOKH 1110, IOBOJMTECS BUOMPATH MiK CTIHKICTIO 10 TIOApSIHH i
cTiiikicTio 10 ynapiB. Binbmiicts BHPOOHHMKIB chOroIHI 06HPaAIOTH
MEHIIly BAPTICTh, BCTAHOB/IOIYH CKJIO IOKPHTE i0HAMH KaIilo.
Opmak, AKIIO ONTHMi3yBaTH POLIEC CHHTE3Y KPHCTaIiB candipy,
U1 BUTOTOBITEHHSI Can(hipoBOro 3aXHCHOTO CKJIa, TO MOXKHA
OTPUMATH NPOYKT, AKOMY He GyIe aHAIOTiB.

2. BBaskato, BapTO BHOHpPATH MiXK LIHOIO i SIKiCTIO, ajte Ha
KopHCTb sikocTi. Ha cporozHi € Gesimia koMmaHii, ski
BUTOTOBJIAIOTH 3aXHCHE CK10. OfHak GibIuicTh BUPOOHHUKIB
TParHyTh MiJBHIIMTH CTIHKICTh 10 yIapiB i MaiHb, HEXTYIOUH
CTIHKICTIO 10 MOPAIHMH, 1110, HA MOIO JIyMKY, € HE MEHII
BAIIMBOKO XaPAKTEPUCTHKOIO 3aXHCHOTO MaTepiay.

3. Takum MatepianoM Mir Ou OyTH ajama3, BiH TyKe MillHHii, Mae
JIOBepILIeHy cTiiikicTh 1o rpani (111). OfHak yepes BUCOKY
BapTiCTh fOr0 He BAKOPHCTOBYIOTh JUIsi BUTOTOBJICHHS 3aXHCHOTO
crua. Tabmmus 1.

1.B.C.Bi it TipHndmii
p.p. Tom 3.
2. web-nocumani: https://cybercalm.org/.
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Extracurricular education — defense of
research projects at the Junior Academy
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of Sciences

The activities of the Junior Academy of
Sciences contribute to the further

. development of students' scientific and

research skills, as they involve a
presentation and defense of their project
among a larger and more professional
audience. Writing projects requires a more
complex experiment. Therefore, the best
projects are carried out under the
guidance of scientists from our lvan Franko
National University of Lviv.



List of projects prepared at chemistry faculties
or specialized laboratories and under the

supervision of scientists:

e "Lithium-ion batteries", Sofia Kordas,
supervisor Oksana Zelinska

* “Hf-Fe-Al system”, Delenko Taras,
supervisors Yaroslav Tokaychuk, Roman Gladyshevskii

' » “Crystall-chemical design of materials for hydrogen
. batteries”, Andriana Trokhymchuk,
supervisor Khrystyna Miliyanchuk

| « “Multicomponent perovskites as cathodes for
lithium energy sources”, Diana Shvets,
supervisors Oksana Zaremba, Vasyl Kordan

* “Electrochemical lithiation of perovskite
-e- (Sr,Pr)Co0;” Diana Shvets,
supervisors Oksana Zaremba, Vasyl Kordan

* “Compound GdNiGa, :Sn, ; as a potential hydrogen
sorption material”, Andriana Trokhymchuk,
supervisor Khrystyna Miliyanchuk




* These projects are quite challenging for students in
regular schools, but they encourage students to
further study chemistry and develop skills that go
far beyond the school program.
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NbBIBCLKOI OBNACHOI AIEPXABHOI AAIMIHICTPALIT

HaropOMKYETbCA
TPOXUMYYK AHOPIAHA

11 knacy CagumHeskol 3W -1l crynexis Cokanbcskol
sicsxol paa

Andriana
av Trokhymchuk




Research activities continue after
school

High schoolers every year if'\
enter colleges, universities S =
and institutes of the country, . 8, 22
including medical institutions, (& 45844 "
choosing specialties related to s “
chemistry. -
They also work in laboratoriesy,
and scientific institutions of . V & 8
o the world, becoming scientists._ & =0 A =gl
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