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METHODS OF FORMING SPECIAL COMPETENCIES OF BACHELORS OF
MEDICAL DIAGNOSTIC TECHNOLOGY AND TREATMENT DURING
"BIOLOGICAL AND CLINICAL CHEMISTRY" DISCIPLINE PRACTICAL CLASSES

0. S. Zablotska*, S. V. Hordiichuk*, I. M. Nikolaieva**, O. V. Antonov***,
I. R. Makhnovska™***

The article defines the method of formation of special competences of bachelors in the technology
of medical diagnostics and treatment during the "Biological and clinical chemistry" discipline classes
on the example of a practical session on the topic "Conducting a glucose tolerance test". The list of
acquired competencies, which are formed during the practical session, has been established. Based
on B. Bloom's taxonomy, the target and evaluation aspects of the program learning outcome
"Perform quantitative and qualitative biochemical research, interpret the results" at the levels of
cognitive, emotional (affective) and psychomotor spheres of the acquirers' personality are singled
out. Pedagogical conditions for the formation of their competences have been established, namely:
the possibility of access of students to the necessary resources of a student-centered educational
environment and consideration of interdisciplinary connections. It is proved that among all the
general didactic principles on which the formation of competences of students in practical training is
based, the principle of connection between training and practice is the most important. Priority
methods and means of competence formation have been selected.
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The structure of the practical lesson is determined on the basis of competence by stages:
preparatory (motivation of the educational activity of the students, checking the input level of
knowledge), basic (studying the features of the structural and logical scheme and the algorithm for
conducting the glucose tolerance test, introducing knowledge into the practice of performing this
biochemical research), final (control and assessment of the level of mastery of the program learning
outcomes by the students using testing methods, solving professionally-oriented situational
problems, substantiating reports on the conducted research, conducting self-analysis of the
students’ activities, observing the manifestations of various spheres of their personality based on
the methods of control and evaluation — maps and rating scales).

Key words: competences, program learning outcomes, Bachelor of Technology of Medical
Diagnosis and Treatment, biological and clinical chemistry, glucose tolerance test, structure of
practical training, pedagogical conditions, methods and means of training, control, and evaluation.

METOOHUKA ¢$OPMYBAHHS CIIEHIAABHHUX KOMIIETEHTHOCTEH
BAKAAABPIB TEXHOAOT'II MEAUYHOI OJIATHOCTHKH TA AIKYBAHHS HA
INMNPAKTHYHHX SAHSATTSAX 3 JUCITHIIAITHHA "BIOAOI'TYHA TA KAIHIYHA
XIMIsA"

O. C. 3abaouska, C. B. I'opailiuyk, I. M. HikoaaeBa, O. B. AHTOHOB,
I. P. MaxHOBCBKa

Y cmammi eusHaueHO memoouky POpMYBAHHSI CNEYiaNbHUX KomnemeHmHocmell bakanaspis
mexHon02li MeduuHoi diaeHOCmMuUKU ma JUKY8AHHST HA 3aHsmmsx 3 oducyunniHu "BionoziuHa ma
KAHIUHAG — ximil" HO — npuknadl  NpaKmuuHo20 — 3aHammsi  HAa ~— memy "[IpogedeHHs
2n0Ko30mosiepaHmHozo  mecmy"”. BcmaHoeneHo nepenik KomnemeHmHocmeil 30o6yeauis, sKi
popmytombess Ha OaHomy npaKmuuHomy 3samsammi. Ipynmyrouuce Ha makcoHomii B. Bayma,
BUOKpPEeMeHO Uinbosull i OUIHIBANILHUL acneKkmu npoZpamHozo pe3ysbmamy HASUAHHS
"BuKoHyeamu KUIbKICHI Ma SKICHI 6I0XIMIUHI 00CNIOXKeHHSs, iHmephpemysamu ix pesysiemamu” Ha
PIBHSIX KO2HIMUBHOI, eMOuiliHoi (agpexmueHoi) i ncuxomomopHoi cgpep ocobucmocmi 3006yeauis.
BcmanoeneHo nedazoziuHi Ymosu (POPMYBAHHS iXHIX KomMnemeHmMHocmell, 4 came: MOIKJAUBICMb
docmyny 3006yeauie 00 HEObXIOHUX pecypci8 cmyoeHMOoUeHMpPO8AHO20 OCBIMHBL0O20 cepedosuULLa Mma
8PAXYBAHHSL MUDKOUCUUNTIHAPHUX 38°a3Ki8. [ogedeHo, uio ceped YCixXx 3azaibHUX OUOAKMUUHUX
NPUHYUNIE, HA SKUX [PYHMYEMBCSL POPMYBAHHSL KomnemeHmHocmeti 3006ysauie Ha NPAKmMuUUHOMY
HABUAHHI, HAUOLIbUL 8AZOMUM € NPUHUUN 38°S13KY HABUAHHS 3 npaKkmukor. Bidibparo npiopumemHi
Mmemoou i 3acobu hopMYye8aHHs KomnemeHmHocmell.

BusHaueHO cmpykmypy npakmuuHoz0 3aHsimmsi HO KOMNEemeHMHICHI OCHO8L 3a emanamul:
nideomosuum (MOomMueayiss HaguanbHoi OistbHocmi 3006yeauis, nepesipka 6xi0H020 pPiBHSL 3HAHDB),
OCHOBHUM (8UBUEHHST ocobausocmell CMPYKMYypPHO-02IUHOI cxemu ma anzopummy npoeeoeHHSs
2/110K030MOSIePaHMHO20 mecmy, YnposaodsKeHHsL 3HAHb Y NPAKMUKY 8UKOHAHHSL 0aH020 BI0XIMIUHO20
00CNLIOXKEHHS), 3AKNIOUHUM (KOHMPONb mMa OUIHIOBAHHSL PIBHSL 080700iHHSA 3006ysauamu
NPOZPAMHUM Pe3yibmamom HABUAHHSL 3 8UKOPUCMAHHIAM Memooie MeCmy8aHHs, POo38°si3Y8aHHSL
npogeciiiHO-OpieHMOBAHUX CUMYAUIUHUX 3adau, 3axucmy 38imi8 3 npoeedeH020 OOCNIOIKEeHHS,
camoaHanisy OisiabHocmi 3006yeauis, CNOCmMepe’KeHHsT 3a Nnposieamu pisHUX cgep ixHbol
ocobucmocmi HO OCHOBL 8I0NOBIOHUX 00 Memo0i8 KOHMPOO Ul OUIHIO8AHHS 3acobie — kapm i wKan
OUIHIOBAHHSL).

Knrouoei cnoea: komnemeHmHocmi, NpozpamHti pesyabmamu HaguaHHs, barxanaspu mexHonoail
MeOuuHol diazHOCMUKU ma NiKY8AHHS!, 6I01021UHA MaA KATHIUHA XIMISL, 21F0KO30MOlepaHMHUL mecm,
cmpyKkmypa npaKmuuHoz0 3aHAMmst, nedazo2iui Ymosu, mMemoou i 3acobu Ha8UAHHSL, KOHMPOO U
OUIHIOBAHHSL.

Introduction of the issue. Laboratory IIocraHoBKa mpobaemu. AaGopaTopHa
diagnostics is one of the most important | miarHocTHKa — omHAa 3 HaAHUBaXKAUBIIIINX
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branches of medicine, which detects
biochemical and molecular changes in the
human body already at the preclinical
stage, contributes to establishing an
accurate diagnosis, and monitors the
effectiveness of patient treatment. Thus,
high-quality training of bachelors in
specialty 224 '"Technology of medical
diagnostics and treatment", specialization
"Laboratory diagnostics”" through the
acquisition of professional competences is
a guarantee of their effective work in
diagnostic laboratories of various profiles.
The content of such competencies is
defined in the Standard of Higher
Education and educational programs of
higher education institutions for the
specified specialty, specialization, and
level of higher education [13]. The
professional competences of laboratory
assistants, necessary for them to carry
out laboratory analyzes in biochemical
laboratories, are formed in institutions of
higher education during the study of the
discipline "Biological and clinical
chemistry". However, for the purposeful
formation of higher education seekers of
the special competencies proposed by
normative documents, thorough scientific
studies in the field of theory and
methodology of professional education are
required. First, it concerns the
methodology of conducting practical
classes based on competence, in
particular, in the discipline "Biological
and clinical chemistry".

Current state of the issue. The
analysis of scientific sources indicates the
significant interest of scientists in solving
the problems of training Bachelor of
Technology of Medical Diagnostics and
Treatment — TMDT bachelors.

Thus, the essence of all components of
professional competences of bachelors
and Master of Laboratory Diagnostics was
investigated by V. Stepanenko [15].
O. Zablotska and I. Nikolaieva determined
the chemical content of the competencies
of TMDT [5]. Methodical models of
competence formation of TMDT bachelors
were proposed by O. Liubinska [8] and
I. Nikolaeva [10].

Methodical approaches to the
formation of professional competences of

raay3sei MEIUITUHHA, gaKa B3XKeE Ha
JOKAIHIYHOMY eTarli BHUSBAsS€E€ OioxiMidHi Ta
MOAEKYASPHi 3pyILIeHHS B OPTaHi3Mi AIOIUHH,
CIIPUSE BCTAHOBAEHHIO TOYHOIO [iarHo3y,

KOHTPOAIOE e(peKTUBHICTH AIKyBaHHA
maifieHTiB. 3Baxkaro4yu Ha 1le, SKicHa
IiArOTOBKA OakaaaBpiB CIIEIIaABHOCTI
224 "TexHoaorii MemW4YHOI MiarHOCTUKH Ta
AiKyBaHH4', cremiasizamii "AabopaTopHa
AiarHOCTHKA" IIAIXOM HaOyTTd (QaxoBUX
KOMIIETEHTHOCTEH €  3alloOpyKoOllo  IiXHBOI
epeKTUBHOI MiIABHOCTI y [AiarHOCTHYHUX

AabopaTopigx pi3HUX HpodiaiB. 3micT Tarkux
KoMIIeTeHTHOocTe!l Bu3HaueHUM y CraHmaprti
BUIIOI OCBiTM ¥  OCBITHIX Iporpamax
3aKAaiB BHIIOI OCBITH [OA9d O3HAYEHOI

CIIEeIliaAbHOCTI, CIIelliaaizallii Ta piBHA BUIIIOL
OCBITH [13]. daxoBi  KOMIIETEHTHOCTI
AaboOpaHTIB, HEOOXimHI [AS IITPOBEIEHHS

HUMHU Aa0OpaTOPHUX aHaAi3iB y 0ioXiMidHHX
Aabopartopiax, QOpPMyIOTbCSI Yy 3akaagax
BHII01 OCBIiTH IIPOTSTOM BUBYEHHS
oucrunainy "BioaoriuHa Ta KaiHigHa Ximig'.
OnHak, [AS IIAECTIPSIMOBAHOIO (POPMyBaHHS
y 3000yBadiB BHIIOI OCBITH 3aITPOIIOHOBAHUX
HOPMaTUBHUMHU [OKYMEHTaAMH CIeIliaAbHUX
KOMIIETEHTHOCTEHN oTpibHi I'PYHTOBHI
HayKOBi HaIpallloBaHHSI y Taay3i Teopii Ta
MeTOAUKHU Ipodpecitinoi ocBiTu. Hacamnepen,
IIe CTOCYE€TbCAd METOAUKH IIPOBEAECHHS
IPpaKTUYHUX 3aHATh Ha KOMIIETEHTHICHIN
OCHOBI, 30KpeMa, — 3 TuciiunaAigu "BioaoriuHa
Ta KAiHIYHa Ximiqg".

Anaais OCTaHHiX  ZmocAimxkeHb i
nybAikamid CBiguUTH PO 3HAYHUM iHTEpEC
HaAyKOBILiB [0 pO3B’a3aHHA npobaem
iATOTOBKU O6akasaBpiB TEXHOAOTII MeaHUYHOI
[iarHOCTUKU Ta AIKyBaHHH.

Taxk, CYTHICTB ycix CKAQI0BHUX
npodeciiHuX KOMIIETEHTHOCTEH OakasaBpiB
i wMarictpiB aabopaTopHOi  AiarHOCTHUKH
pocaimxkeHo B. Crenanenko [15]. XimiuHuit
KOHTEHT  KOMIIETEHTHOCTeH  0OakKasaBpiB
TEXHOAOTIi  MeOW4YHOI  [iarHOCTUKH  Ta
AikyBanHd  Bu3Hauuanm  O. 3abaompka i
I. HikonaeBa [5]. MeTomuuHi MO/JIEAL
dopMyBaHHS KOMIIETEHTHOCTeil OakasaBpiB
TEXHOAOTIi  MeOW4YHOI  AiarHOCTUKH  Ta
AiKyBaHH4 3anporioHyBasu O. ArobiHCBKa [8]
Ta I. Hikoaaena [10].

Haii6iabin JEeTaAbHO JOCAITZKEHO
METOAHYHI Imiaxoau 10 dopMmyBaHHA
npodeciiHUX KOMIIETEHTHOCTeH MailyTHiX
daxiBIiB AabOpPaTOPHOI MEOUIIMHHU IIEPIIIOTO
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future specialists in laboratory medicine
of the first and second levels of higher
education were investigated in the most
detailed manner. In particular,
V. Stepanenko proposed to do this by
means of critical thinking [14];
R. Yerominko, V. Kozar, O. Dolzhikova,
O. Lytvynova took into account
interdisciplinary connections, as well as
the use of a modern laboratory base and
the latest physicochemical methods of
analysis) [2]; O. Mialiuk, M. Marushchak,
O. Shtrimaitis used the method of solving
clinical situational problems [9];
O. Zablotska, I. Nikolayeva, I. Khmeliar,
O. Mialiuk investigated the above-
mentioned issue in the course of
conducting practical classes [4; 17];
during the independent work of higher
education graduates the issue was
studied by V. Petiunina, V. Makarov,
R. Bachynskyi, L. Lukianova [11].

The peculiarities of the formation of
special competences in the process of
studying mandatory components of
educational programs were investigated
by I. Nikolayeva (on the example of the
disciplines "Medical Chemistry" and
"Analytical Chemistry") [10], O. Mialiuk,

M. Marushchak, I. Khmeliar,
O. Shtrimaitis ("Clinical laboratory
diagnostics") [9; 17], O. Fedoseeva

("Histology, cytology, embryology") [16].

Outline of unresolved issues brought
up in the article. At the same time, the
problem of formation of special
competencies of TMDT during their study
of the discipline "Biological and clinical
chemistry" needs to be solved.

Aim of research is to describe the
methodology of formation of special
competences of TMDT bachelors and
program results of training in practical
classes in the discipline "Biological and
clinical chemistry" using the example of a
practical class on the topic "Conducting a
glucose tolerance test".

Results and discussion. According to
the educational program '"Laboratory
diagnostics”" for training students of
higher education of the first (bachelor's)
level, field of knowledge 22 "Health care",
specialty 224 '"Technologies of medical
diagnostics and treatment", specialization

Ta Apyroro piBHIB BHIIOI OCBITH. 30KpeMa,

B. Crennanenko 3alIpOIIOHyBaB e
3MiMCHIOBaTHU 3acoboMm KPUTHUYHOTO
mucaeHHs [14]; P. €Eprominko, B. Ko3zap,
O. [oAKUKOBa, O. AuTBHUHOBA - 3
ypaxyBaHHSM  MDKIPEAMETHHUX  3B’€3KiB,

BHKOPHCTAHHS Cy4acHOI anabopaTopHoi 6a3u i
HOBITHIX (Pi3MKO-XiMiYHHUX METOIB aHaAi3y)
[2]; O. Maawk, M. Mapymaxk, O. Hltpimaiitic
— i3 3acTOCyBaHHSAM METOAY PO3B’EI3yBaHHS
KAIHIYHUX CHUTyalliftHuX 3axa4d [9]; y mporeci
IIPOBEAEHHS MIPaKTUYHHUX 3aHATD
O. 3abaouwka, I. HikoaaeBa [4], 1. Xmeasp,
O. Msarok [17]; mig yac camocTtifiHoi poboTu
3nobyBadiB BuIoi ocBiTu — B. IleTioHiHA,
B. MakapoB, P. Baumnchkuii, A. Ayk’ssHOBa
[11].

OcobauBocTi (POpMyBaHHSI CHEIliaABHHUX
KOMIIETEHTHOCTEH y MpoILleci BHBYEHHS
000B’I3KOBHUX KOMIIOHEHT OCBITHIX Iporpam

mocainuam 1. HikoaaeBa (Ha TpuraAami
ouciunaig "MenudHa ximiga" Ta "AHaaiTHYHAa
xXimis" [10], O. Msaawk, M. Mapymaxk,
I. Xmeasap, O. llIrpimatitic ("Kaigigyna
AabopaTopHa niarHocTuka') [9; 17],
O. ®denmoceeBa ("Ticronaorig, ITUTOAOTI4,
emb6pioaoria") [16].

Bomnouac, rorpebye pO3B’a3aHHA
npobaema dopMyBaHHH CITelliaAbHUX
KOMITETEHTHOCTeH 0OakaaaBpiB TEXHOAOTI]

MEIUYHOI AiarHOCTHUKHU Ta AiKyBaHHS IIi[ dac
BHUBYEHHd HUMHU OTUCHHUIIAIHKE "BioaoriuyHa Ta
KAiHiYHaA ximig".

MeTor0 cTaATTi € BHKAQL METOAUKU
dopMyBaHHS CIIEI[iaABPHUX KOMIIETEHTHOCTEH
bakaaaBpiB TEeXHOAOTI1 MeIUYHOIL
[IarHOCTUKH Ta AlKyBaHHSI 1 IIpOTpaMHHX
pe3yAbTaTiB HaBYaHHA Ha IIPaKTHUYHHUX
3aHATTAX 3 gucuunaiam  "BioaoriyHa Ta
KAiHiYHa XiMmig' Ha HOpPUKAALl ODPaAKTUIHOIO
3aHATTI Ha TEMY "IIpoBeneHHS
TAIOKO30TOAEPAHTHOTO TECTY".

Bukaan OCHOBHOro martepiaay. 3rigHo
OCBITHBOI IIporpaMu «\abopaTopHa
[iarHOCTUKa» MiATOTOBKU 3400yBadiB BHIIOL
ocBiTH mnepmioro (6akKaraBpPCBKOIO) piBHY,
raaysi 3HaHp 22 "OxopoHa  310pOB’a",
cremiaabHOCTI 224 "TexHoaorii  Meau4HOL
[OiarHOCTUKU Ta AiKyBaHHS", cremiaaizarii
"AabopaTopHa miarHOCTHKA', 000B’dI3KOBa
KoMmIioHeHTa 'BioaoriuHa Ta KaiHiuHa XiMmia"
BUBYAETHCH IIPOTSATrOM 6-8-ro ceMecTpiB.

3a pesyabTaTaMH HaB4YaHHS 37400yBayi
CKAQOAIOTh CTAHAAPTHU30BaHUN  TECTOBHUH
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"Laboratory  diagnostics", @ mandatory
component "Biological and clinical
chemistry" is studied during the 6th-8th
semesters.

Based on the results of training,
applicants pass a standardized test state
(licensing integrated) exam Krok B (Step
B) "Laboratory diagnostics", on which they
solve clinical situational problems, as well
as a state practical-oriented
comprehensive exam, where future
specialists of laboratory  medicine
demonstrate practical skills in performing
laboratory research. One of these
practical skills - "Carrying out a glucose
tolerance test and interpreting its results"
is formed in a practical lesson in the 7th
semester for 4 hours.

At the practical session on the topic
"Conducting a glucose tolerance test", the
applicants acquire the following special
competencies (SC - the abilities of a
person to successfully socialize, learn,
conduct professional activities, which
arise based on a dynamic combination of
knowledge, abilities, skills, ways of
thinking, attitudes, values, other personal
qualities" [0]):

e SCO1. Ability to perform safe
professional practice in accordance with
protocols, safety guidelines and applicable
legislation.

e SCO03. Ability to analyze samples and

validate results according to existing
protocols.

e SCOS5. Ability to interpret results
based on scientific knowledge,
understanding the relationship between
test results, diagnosis, clinical
information, and treatment, and to
present and communicate results

appropriately and document confidential
data.

e SCO7. Ability to apply critical
thinking skills to constructive problem
solving.

According to the Law of Ukraine "On
Higher @ Education", the level of
competence formation of higher education
students can be ‘"identified, planned,
evaluated and measured" with the help of
programmatic learning outcomes (PLO) -
relevant knowledge, abilities, skills, ways
of thinking, attitudes, values, etc. [12].

[ep:KaBHUM  (allleH3iMHUE  iHTerpoBaHUH)
ictur Kpok B "AabopatopHa niarHoctuka',
Ha SKOMY PO3B’d3yIOThb KAIHIYHI CcHUTyallifiHi
3a1a4i, a TaKOX — AEepP:KaBHUH NPaKTUIHO-
Opi€HTOBaHUH KOMIIAEKCHHH icriuT, me
MaibyTHiI daxiBii aabopaToOpHOI MeTUIIMHU
JLEMOHCTPYIOTH IPaKTHUYHI HaBUYKU
BUKOHAaHHA  AabOpPaTOPHUX  OOCAIIKEHb.
OmHa 3 TakKUX IIPaKTHYHUX HaBHUYOK
"IIpoBeIEHHS TAIOKO30TOAEPAHTHOIO TECTY Ta
IHTepIIpeTyYBaHHS moro pe3yabTariB”
dopMyeThCa y 3000yBadiB Ha HPAKTUIHOMY

3aHATTI y 7-My ceMecTpi mpordarom 4-x
TOUH.
Ha npakruyHOMy 3aHSTTI Ha TEMy

"IIpoBeJEHHSI TAIOKO30TOAEPAHTHOTO TECTY"
3nobyBadi HabyBalOThb TaKUX CHElliaAbHUX
(CK) roMIeTeHTHOCTEH (3maTHoCTeidl "ocoOu
YCIIIITHO colriaaizyBaTucs, HaBYaTUCH,
OPOBAOUTU NPOdeciiHy MmiFABHICTB, dKa
BHHHKA€E€ Ha OCHOBI AuHaMiYHOI KOMOiHaIrii
3HaHb, YMiHb, HABUYOK, CIIOCOOiB MHCAEHHH],

IOTALIB, I[HHOCTEH, IHIIHX OCOOHCTHX
garkocteit” [6]):

e CKO1. 3aaTHicTh 30ilicHo8amu
besneury npogeciiiny npakmuuHy
JistbHICMb 3riTHO 3 IIPOTOKOAAMH,

PEKOMEeHIAIligMH MI0A0 Oe3IeKH Ta MII0YHUM

3aKOHOJaBCTBOM.

e CKO3. 3pmarHicTe npogooumu aHasli3
3pasKis Ta 3I1MCHIOBATH BaaAigalriro
pe3yAbTaTiB 3TiHO 3 iCHYIOUHU MU
IIPOTOKOAAMH.

e CKOS. 3parHicTs iHmMepnpemysamu

pe3ysemamu Ha OCHOBiI HAyKOBOI'O 3HAHHY,
PO3YMitoUU 83AEMO38°30K MixK pe3yAbTaTaMU
aHaai3y, JiarHo30M, KAIHIYHOIO iHdopMalliero
Ta AlKyBaHHAM, Ta npedcmaeasmu i
nogioomasmu pe3ynemamu HaAeKHUM
YUHOM Ta OoKymeHmyeamu KOH(DiaeHIiHHI
JIaHIi.

e CKO7. 3maTHicTh 3acmocosysamu
HABUUKU  KPUMUUHO20  MUCNEHHSI  [OAd
KOHCTPYKTHBHOTO PO3B’I3aHHA IIPO0AEM.

BignosimHo o 3akonHy VYkpainm '[Ipo
BHILy OCBiTy'  piBeHb  c(POpPMOBaHOCTI
KOMIIETEHTHOCTiI 37400yBadiB BHIIOI OCBITH
MOXKHA "imeHTH(IKyBaTH, CIIAAHYBAaTH,
OLIIHUTH 1 BuUMipgaTu' 3a  JOIIOMOT'OIO0
nporpaMHuUx peayabrariB HaBdaHHa ([IPH) -

BiAIOBiAHUX  3HaHb, YMiHb, HaBHWYOK,
CIIOCOOIB MUCAEHHSI, IIOTASIAIB, I[IHHOCTEH
To1o [12].

3rigHO 3  MAaTpHIEl0  BiAIOBiZHOCTI
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According to the matrix of conformity of
the PLO defined by the Standard of
Higher @ Education [13] and the
competencies of the acquirers, the level of
their formation in a practical session on
the topic "Conducting a glucose tolerance
test" can be assessed with the help of PLO
13 "Perform quantitative and qualitative
biochemical studies, interpret their
results".

Based on the statement of scientists
about learning outcomes as a program of
actions, a kind of reference point for
participants in the educational process [7]
and based on B. Bloom's taxonomy [18§],
we have determined the target and
evaluation aspects of PLO 13 as measures
of the formation of the above-mentioned
competencies of the acquirers at the
cognitive level, affective and psychomotor

Bu3HadyeHux CraHgapToM BHIIOI OCBiTH [13]
I[TPH Ta KoMmIereHTHOCTEM 3100yBayiB
piBeHBb iX chopMOBaHOCTI HA MPAKTUIHOMY
3aHATTL Ha TEMY "IIpoBegeHHS
TAIOKO30TOAEPAHTHOTO TecTy" MOIKHAa
OLIIHUTH 3a JIOTIOMOTOIO ITPH 13
"BuKoHyeamu KibKICHI Ma SIKICHI OI0XIMIUHI
00CNIOIKEHHSL, iHmepnpemysamu ix
pe3ynobmamu’.

Buxopasuu i3 TBepKeHHS HAYKOBIIB IIPO
pe3yAbTaTH HaB4YaHHSA SK IIporpaMy mOii,
CBOEPLAHUN  OpieHTHP  [OAd  YYaCHUKIB
OCBITHBOT'O IIpollecy [7] Ta I'PYHTYIOUHCH Ha
TakcoHoMii B. Bayma [18], HamM1 BHU3HA4YEHO
LiAbOBHM U ouiHioBaabHUH acnektu [IPH 13
9K Mipuaa cOpPMOBAHOCTI O3HAYEHUX BUIIE
KOMIIETEHTHOCTeH 3mo0yBadiB Ha  piBHI
KOTHITUBHOI, apeKTHUBHOI Ta IICHUXOMOTOPHOI
cep ixHBOI OCcoOHCcTOCTI (TabA. 1).

spheres of their personality (Table 1).

Table 1

Target and evaluation aspects of PLO 13 "Perform quantitative and qualitative
biochemical studies, interpret their results" in the context of conducting a glucose

tolerance test

B. Bloom’s
taxonomy
elements [18]

The content of the target aspect
(Educational goals of training applicants)

Content of the
evaluation aspect
(methods / means of
identification,
measurement,
evaluation)

Cognitiv

imagination, etc.)

e sphere (perception, attention, thinking, intelligence, memory,

Knowledge The applicant knows the purpose, algorithm | Testing /  assessment
and structural-logical scheme of the glucose | paper in test form,
tolerance test, the rules for constructing | assessment card.
glycemic curves, their types and features of | Oral survey / list of
interpretation theoretical questions,

assessment card of the
entry level of knowledge of
the students in the
practical session
Understanding | The applicant understands the value of the | Testing /  assessment
glucose tolerance test for the diagnosis of | paper in test form,
diabetes and other diseases; explains the | assessment card.
reasons for deviations of carbohydrate | Oral survey / list of
metabolism indicators from the norm, |theoretical questions,
reveals the relationship between the type of | assessment card of the
glycemic curves and internal human | entry level of knowledge of
diseases the students in the
practical session. Solving
professionally oriented
situational problems /
clinical situational
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problems, evaluation scale

Application | The applicant applies relevant knowledge | Observation of applicants'
and critical thinking when  solving | compliance with the
specialized tasks related to conducting a | stages of laboratory
glucose tolerance test, constructing glycemic | research, requirements for
curves, and interpreting their types the construction of

glycemic curves /
observation scale.
Solving professionally
oriented situational
problems / clinical
situational problems,
assessment card
Analysis The applicant analyzes all stages and | Compilation of a step-by-
elements of the structural and logical | step written report on the
scheme of the glucose tolerance test conducted laboratory
research / reports of the
scorers, assessment card

Synthesis The applicant argues the conclusions at | Formulation of the
each stage of the glucose tolerance test, | conclusions of the
combines them into a general conclusion of | conducted research,
the study interpretation of its

results / reports of the
applicants, evaluation
map

Evaluation / | The acquirer evaluates the quality of the | Self-analysis of the

assessment

work performed, corrects professional
actions to eliminate negative consequences

student's work in class /
card of self-analysis of the
work of students of higher
education in practical
class

Emotional (affective) sphere (emotions, interest, feelings, aspirations, will, etc.)

Perception

The applicant perceives (passes through
themselves) information related to
conducting a glucose tolerance test, types of
glycemic curves and their interpretation

Reaction

The applicant reacts and gives answers to
problematic questions related to the conduct
of a glucose tolerance test and the
interpretation of glycemic curves

Value
orientation

The applicant is aware of the importance of
the glucose tolerance test for the diagnosis
of internal human diseases, personal
responsibility for the result, their own
motives for mastering the ability to conduct
the specified research for the future effective
activity in the biochemical laboratory, shows
interest and demonstrates readiness to
conduct the research, defends their point of
view regarding the interpretation of glycemic
curves

Organization
and

The applicant agrees with their classmates
(future colleagues) on the algorithm for

Observation of the
emotional sphere of
applicants at all stages of
laboratory  research /
observation card
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conceptualiza | conducting research and interpreting its
tion results (solving clinical situational
problems), selects the most important from
the set of data provided in situational
problems, identifies problems, and finds
ways to solve them constructively
Characteristic | The applicant demonstrates respect for
s of the value | ethical principles regarding the non-
system disclosure of research results, demonstrates
positive professional, social, and emotional
behavior
Psychomotor sphere (working movements and actions as the basis of professional

activity)

Imitation

The applicant identifies, imitates, copies the
skills related to conducting a glucose
tolerance test and constructing glycemic
curves

Reproduction
of
manipulation
s

The applicant adheres to the standards of
professional activity, performs this
biochemical research in accordance with
approved algorithms and methods

Achieving a
level of
accuracy

The applicant practices the technique of
conducting a glucose tolerance test and
constructing glycemic curves until
automaticity achieved

Combination

The applicant improves the sequence of
professional actions by combining two or
more skills (equipment of the workplace,
preparation of working solutions, sugar load,
use of laboratory medical dispensers, work
with a thermostat, photoelectrocolorimeter,
measurement of optical density, calculation
of glucose concentration, construction of a
glycemic curve, generalization of results,
their interpretation)

Naturalization

The applicant demonstrates automaticity,
accuracy and coordination of the necessary
work movements and actions during the
performance of this biochemical study, the
construction of glycemic curves

Observation of the level of

automaticity, accuracy
and coordination of the
necessary work

movements and actions
during the performance of
laboratory research, the
construction of glycemic
curves / observation card

The effectiveness of the process of EdexkTuBHicTs mporiecy ¢opMyBaHHSA
formation of competences of bachelor's | KommereHTHOCTEH 3100yBadiB
degree higher education seekers, specialty | 6akasaaBpcbKOro piBHA  BHUIIOI  OCBITH
224 "Technologies of medical diagnosis and | crrertiaapHOCTI 224 "TexHOAOTII MegUIHOI
treatment" in this practical lesson should | miarHocTMKH Ta AiKyBaHHA" Ha OaHOMY
be ensured by the observance of the | npakTuyHOMY 3aHATTI Mae

following pedagogical conditions in HEIs:

e the ability of higher education seekers
to access the necessary resources of a
student-centered educational environment
(intellectual-communicative,
organizational, educational-methodical,
informational, technological, @ material-

3abe3mnedyBaTUCS JOTPUMAHHSAM y 3aKAa1ax
BHIIIOI OCBITH TAKUX IT€JaroriYyHUX YMOB:

e MOXKAHMBICTIO [OCTyIy 3m00yBadiB 10
HEOOXiTHUX PECypPCiB CTYAEHTOLIEHTPOBAHOTIO

OCBITHBEOTO CEPENOBUIIA  (IHTEAEKTYaAbHO-
KOMYHIKaTUBHUX, OpraHizamiiHux,
HaBYaAbHO-METOINYHUX, iHpopMalitHmx,
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technical [6]);

e considering  the interdisciplinary
connections of the content of the subject of
this practical lesson from the discipline

TEXHOAOTIYHHUX, MaTePiaAbHO-TEXHIYHUX [0]);

BpaxyBaHHAM MIiKIHUCIIUIIAIHApHUX
3B’3KiB 3MICTy TE€MH OaHOT0 HNPaKTUIHOTO
3aHATTa 3 aucaunaiau  "BioaoriyHa Ta

"Biological and clinical chemistry" with | KaiHidHa Ximig" 3 iHIIMMH KOMIIOHEHTaMH
other components of the educational | OCBITHBEOI IporpamMu "AaboparopHa
program "Laboratory diagnostics" (Table 2). | miarHOCcTHKA" (TabA. 2).

Table 2

Interdisciplinary connections of the discipline "Biological and clinical chemistry"
in the context of a practical lesson on the topic "Conducting a glucose tolerance
test" with other components of the educational program "Laboratory diagnostics"

Components of the
educational program /
topic (for intra-
disciplinary connections)

Contents of training programs of educational
components

Preliminary interdisciplinary connections

Medical chemistry

The value of glucose for the human body, qualitative
reaction to glucose and its conduct, photometric
determination of substances, construction of graphs of the
dependence of optical density on the concentration of
substances, molar concentration of substances, its
calculation

Techniques of laboratory
works

Rules for working with medical dispensers, a thermostat, a
photoelectrocolorimeter, the technique of measuring optical

density, the molar concentration of substances, its
calculation

Analytical chemistry Photometric research method as an example of
physicochemical methods of analysis, photometric

determination of the quantitative composition of substances
in solutions

Manipulation technique in
clinical medicine

Manipulation technique for taking blood from a finger

Bioethics Ethical rules of communication with patients
Internal medicine with | Diabetes and its classification

evaluation of research

results

Associated interdisciplinary connections

Occupational health

| Rules of safe activity at the workplace

Intra-disciplinary connections

Biochemistry of proteins
(lecture class)

Composition, structure, and biological significance of
insulin

Metabolism of substances
and energy (lecture class)

Glycolysis, ways of converting glucose

Biochemistry of | Photometric method of determination of glucose
carbohydrates (practical | concentration in human blood serum

lesson on the topic:

"Determination of glucose

concentration")

The formation of competences of dopMmyBaHHA KOMIIeTeHTHOCTeH

learners during the practical session on

3no0yBadiB Ha MPaAKTHYHOMY 3aHSTTI Ha

the topic "Conducting a glucose tolerance | Temy '"[IpoBemeHHS T'AIOKO30TOAEPAHTHOIO
test” should be based on all general | TecTy" NDOBHHHO TIpPyHTYBaTHCS Ha YCix
didactic principles, namely: scientific | 3araAbHUX AUAAKTUYHUX [IPUHIUIIAX, a
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content and teaching methods,
systematicity and consistency,
accessibility, consciousness and activity,
clarity, individualization, connection of
learning with practice [1]. However, the
last principle is of particular importance,
as it provides for the maximum
approximation of the educational activity
of the applicants to the professional one.

At various stages of the practical
training, priority methods and training
tools are used for the formation of the
competencies of the applicants and the
evaluation of the PLOs, namely:

¢ teaching methods — simulation of the
professional situation of conducting a
glucose tolerance test, research method,
solving  situational  problems  with
professionally oriented content, testing,
oral interview, observation, drawing up a
step-by-step  written report on the
conducted laboratory research and its
defense by the test takers, self-analysis of
the work of the test takers in class;

e teaching aids - laboratory
equipment and reagents (dishes, medical
dispensers, thermostat,

photoelectrocolorimeter, glucose working
solution, etc.), didactic aids (a collection
of situational problems and tests in
biological and clinical chemistry [3], a
printed workbook with  methodical
developments for each practical lesson in
biological and clinical chemistry).

Group and individual forms of
organization of educational activities are
used to form the competences of students
to conduct a glucose tolerance test at
various stages of practical training.

The following Structure of a
practical lesson on the topic
"Conducting a glucose tolerance test"
is offered:

L Preparatory stage (the duration of the
stage is 30 minutes):

1. Motivation of the educational activity:
it takes place in the form of a
conversation, during which the value of
the glucose tolerance test for the
diagnosis of diabetes, Itsenko-Cushing's
disease, acromegaly, diffuse liver damage,
hyperthyroidism, glycogenosis, insuloma,
hypothyroidism, Addison's disease,
myxedema, liver cirrhosis, etc. is updated.

caMe: HayKOBOCTi 3MiCTy 1  METOHiB
HaB4YaHHS, CHUCTEMAaTHUYHOCTI Ta
IIOCAITOBHOCTI, [OOCTYIIHOCTi, CBiZoMoOCTi "
aKTUBHOCTI, HaOYHOCTi, iHAWBIigyaaizarii,
3B’I3Ky HaB4YaHHA 3 OpakTukoro [1]. [Ipore,

0cob0AMBOro 3HA4YeHHd Hal0yBa€ OCTaHHIN

IIPUHIIUII, OCKiABKHU repenbadae
MaKCHUMaAbHe  HaOAWXKEHHd  HaBYaAbHOI
MiSIABHOCTI 3m00yBa4iB o0 mpodeciiHoi.

Ha pizHHX eTarax IPOBELEHHS
IPaKTUYHOIO 3aHATTd BHUKOPHUCTOBYIOTHCS
IpiOpUTETHI JAS dopMyBaHHH
KOMIIETEHTHOCTEN 3100yBadviB Ta

ominioBanHa [IPH wMetomu 1 3acobm
HaB4YaHH4, a caMe:

e METOAV HaBYaHHA — MOIEAIOBAHHA
npodecitinoi cuTyalrtii IIPOBEAECHHA

TAIOKO30TOAEPAHTHOTO TECTY, MOCAITHUITBKUHN
MEeTOM, PO3B’I3yBaHHS CUTYallifHUX 3amad i3

npodrecifiHO-0pieHTOBAaHUM 3MiCTOM,
TEeCTyBaHHSI, yCHe ONIUTYBaHHS,
CIIOCTEPEXKEHHSI, CKAaJaHHsS IIOETAIIHOTO
IHUCBMOBOTO 3BITY 3 IIPOBEAEHOTO

Aab0PaTOPHOTrO MOCAIIZKEHHS Ta HOro 3aXHCT
3nobyBayamu, camMoaHaai3 pobotu
3100yBadiB HA 3aHATTI;

3acobu HaBYaHHH
obAaagHAHHA 1 peakTUBU (IOCYHd, MeOUYHi
[03aTOPH, TEepMOCTAaT,
POTOEAEKTPOKOAOPUMETP, PObOYUY PO3UYMH
TAIOKO3H Ta iH.), [OHOAKTHYHI 3acobu
(36ipHMK cuTyaliiHMX 3amad i TecTiB 3
OiosorigyHOoi Ta KaiHiuHOI Ximii [3], poboumii

o — aabopartopHe

30MIUT Ha OPYKOBaHIH OCHOBI 3
METOAVYHUMH PO3POOKaMHU OO KOZXKHOTO
OPaKTUYHOro 3aHATTd 3 OioaoriyHoi Ta

KAIHIYHOT Ximii).
3 MeToio (popMyBaHHS KOMIIETEHTHOCTEH
3100yBadiB IPOBOAUTH I'IOKO30TOAEPAHTHUH

TECT Ha Pi3HUX eTallax NPaKTUYHOI'O 3aHATTI
BUKOPHUCTOBYETBHCS rpyrnoBa Ta
iHgUBiAyasbHA dopmu opraxi3arii
HaBYaABHOI JiIABHOCTI.

ITporioHy€eTHCA Taka CrpykTypa
NPaKTHYHOTO 3aHATTA Ha TEMY
"IIpoBedeHHs TAIOKO30TOAEPAHTHOI'O
TecTy":

L ITideomosuuii eman (mpueganicms emany
— 30 xsunun):

1. Momueauyiss HaeuaibHOi  OisllbHOCMI:
BinOyBaeThcs y popMi Oecizu, IIpoTaAroM sKoi
aKTyaAi3yeThbcs 3HA4YEeHHS
TAIOKO30TOA€PAHTHOTO TECTy NS
JiarHOCTUKH IyKPOBOTO miabery, XBOpPOOH
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2. Checking the entry level of knowledge
according to a list of theoretical questions
for work in small heterogeneous groups:

. Insulin, its biochemical significance.
. Diabetes, its classification.

. Type I diabetes.

. Type II diabetes.

. Steroid diabetes.

. Gestational diabetes.

. Complications of diabetes.

. Diagnosis of diabetes.

. Methodology for determination of
glucose content in blood serum.

10. Types of glycemic curves and their
interpretation.

Note: the content of questions 1-8, 10
was discussed in lectures, question 9 — in
the last practical session on the topic
"Determination of glucose concentration".

Assessment of  knowledge and
understanding of students takes place in
the process of discussing theoretical
issues in small heterogeneous groups.
Based on the results of the work, the
group leader fills in the appropriate
evaluation card (Table 3).

OoOoONOULPH WN

Iienka-Kynrinra, axkpomeraaii, audgy3HOTo
YpazKeHHI II€YiHKH, TiIepTUPEO3y,
TAIKOT€HO3Y, iHCYAOMH, TiIOTHPEO3y, XBOPOOHU
AnpicoHa, MiKcegeMH, IUPO3Y IIEYiHKHU Ta iH.
2. I[lepesipka 8xi0H020 piBHSL 3HAHL 3Q
nepeiikom meopemuuHux numaHo  OAs
pobomu 8 Manux zemepo2eHHUX 2pYnax:
. [HCyAiH, Hioro GioxiMiuHe 3HAYEHHS.
. HykpoBwuii giabert, #ioro Kaacudikartis.
. HykpoBuii giabet I Tumy.
. HykpoBuit giaber II Turmy.
. CrepoinHuii iyKpoBUii niader.
. Fecrauitinuii ykpoBuii niaber.
. YCKAagHEHHS I[yKPOBOTO aiabery.
. [JiarHOCTHKA ITyKPOBOIO AiabeTy.
. MeTonuka BU3Ha4Y€HHS BMICTY I'AIOKO3H
B CUpPOBAaTIIi KPOBIi.
10. Tunmn raikeMiYHMX KpPUBUX Ta IX
IHTepIIpeTallis.
IIpumimka: smicm numarHs 1-8, 10
posenadascs 68  JEeKUIlHUX  3aHAmmsx,
numaHHs 9 — HA MUHYJOMY NPAKMUUHOMY

OCoONOULPAWN -

3aHammi Ha memy "BU3HaueHHs
KOHUeHmpauii 2ntoxo3u".

O1iHrOBaHHS 3HaHb Ta PO3yMiHb
3mo00yBadiB BiI0yBa€eThCs y IIpoleci

OOrOBOpPEHHS TEOPETHYHUX MHUTAHb y MaAHX
FeTEPOTeHHUX TIpyllaxXx. 3a pe3yAbTaTaMH
pobotu KEepiBHUK rpymIu 3aII0BHIOE
BiANIOBiAHY KapTy OLliHIOBaHHS (TabA. 3).

Table 3
Assessment map of the applicant's entry level of knowledge in a practical
session:
Fullname.......................
Does not Has Possesses | Has a high
possess or mediocre | knowledge level of
The content of the theoretical possesses knowledge ata knowledge
question knowledge at (60-73 sufficient (90-100
a low level (1- points) level (74- points)
59 points) 89 points)
1. Insulin, its biochemical
significance
2. Diabetes, its classification
3. Type I diabetes
4. Type II diabetes
S. Steroid diabetes
6. Gestational diabetes
7. Complications of diabetes
8. Diagnosis of diabetes
9. Methodology for determination
of glucose content in blood
serum
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10. Types of glycemic curves and
their interpretation

Average score on a 100-point scale (the sum of all scores for each of the ten questions is

divided by 10)=

II. Main stage (the duration of the stage

II. OcHosHUTI eman (mpusasicmb emany —

is 80 minutes):

1. The theoretical part, which involves
familiarizing applicants with the
structural and logical scheme (Fig. 1) and
the algorithm for conducting laboratory
research. Researchers establish
relationships between types of glycemic
curves and various internal diseases.

Glucose tolerance test algorithm:

* Prepare a workplace for research;
Explain to the patient the
purpose, conditions (fasting) and essence
of the glucose tolerance test;

* Carry out the manipulation of
taking blood from the patient's finger (first
test);

* Add 1000 ul of glucose working
solution to the test tube;

* Add 10 pl of the patient's blood
serum,;

Place in a thermostat for 12
minutes at t=370C;

* Measure the optical density on a
photoelectrocolorimeter at a wavelength of
540 nm;

Determine the concentration of
glucose in the patient's blood serum,
compared to the result of the calibration
sample;

» Carry out a sugar load (pour 75 g
of glucose into a cup, mix with drinking
water in the presence of the patient and
let him drink);

Determine the glucose in the
patient's blood serum every 30 minutes
for three hours (second to seventh
samples).

80 xsunun):

1. TeopemuuHa uacmuHa, siKa nependadae
O3HaMlOMAE€HHd 3100yBadiB i3 CTPYKTYypPHO-
AOTIYHOIO CxeMOI0 (puc. 1) Ta aAropuTMOM
IIpOBEeNEeHHS AabOPaATOPHOIO [IOCAIMKEHHSH.
3mo0yBadi BCTaHOBAIOIOTH B3aEMO3B’A3KH
MiXK THIIaMH TAIKEMIYHHUX KpPHUBHUX Ta
Pi3HHUMU BHYTPIIIIHIMU XBOpOOaMHU.

Anzopumm npoeeoceHHs
2J1I0K030MOIePaAHMHO20 mecmy:
[MingroryBaT  poboue
IIPOBEAEHHS MOCAIIXKEHHS;
[TogacHUTH [alli€eHTy MeTy, YMOBH
(HaTIE) Ta CYTHICTH TAIOKO30TOAEPAHTHOTO
TECTY;

° Miclle  [OAd

[IpoBecTn MaHIIyAdIlil0o B3gTTd KpOBi
3 IaAblld y namieHTra (nepwa npoba);
Buectm y 1pobGipky 1000
Po60OYOTO PO3YUHY TAIOKO3H;

Homatn 10 MKA cHUpoBaTKM KpOBI
IIallieHTa,;

e [lomictuTH B TepMocTaT Ha 12 XBUAWH
npu t=37°C;

BuwMmipaTu  oOTHYHY
dOTOEAEKTPOKOAOPUMETPI
XBHAL 540 HM;

BusHauuTH KOHIIEHTPAIliI0 TAIOKO3HU ¥y
CHpOBAaTIi KpOBi IallieHTa, IIOPiBHAHO 3
pe3yabTaToM KaaibpyBaabHOI IpodwH;

e [IpoBecTu ILyKpoBe HaBaHTAXKEHHH
(BcumaTm B yWamKy 75 T TAIOKO3H,
repeMilaT 3 IIUTHOIO BOZOIO0 B IIPUCYTHOCTI
naitieHTa i gjaTu oMy BHUIINTH);

e [IpoBoauTH BH3HAYEHHA TAIOKO3HU Y
CHpOBAaTIi KpoBi mHamieHTa 4depe3 KoxkHi 30
XBHAUH IIPOTITOM TPBHOX MOAUH (Opyea-cboma
npobu).

° MKA

. TYCTUHY Ha

OpU  OOBIKUHI
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Workplace equipment and implementation of safety measures

'

¢ A\ 4

Kit for Laboratory utensils, medical dispensers, Rubber medical
determination of thermostat, photoelectric colorimeter, gloves
glucose scarifiers

The preparatory stage of the research

|

| |

Warm-up and adjustment of the
thermostat and photoelectric
colorimeter

Preparation of Taking the patient's
working glucose blood and extracting
solution serum from it

The main stage of the research

\ 4

First test (fasting)

\ 4

Sugar load

\ 4

Second-seventh tests

The final stage of the research

A 4

A 4 A 4

Obtaining optical density values

Construction of a glycemic

Filling out the analysis

curve form

Fig. 1. Structural and logical scheme of the glucose tolerance test

2. The practical part consists in
mastering the practical skills of
preparing the workplace for conducting
laboratory research, preparing working
solutions, wusing laboratory medical
dispensers, a thermostat, a
photoelectrocolorimeter, calculating the
molar concentration of substances,
carrying out a sugar load, summarizing

2. IlpakmuuHa  uacmuHa  HOAGTa€e B
OBOAO/iHHI 3100yBaydiB OPaKTUIHUMU
HaABUYKAMH IIATOTOBKH pPOO0OYOro Micld 0

IPOBEAEHHS AAbOOPATOPHOTO OCAIMKEHHS,
IPUTOTYBaAHHS pobounx PO3YHUHIB,
KOPHUCTYBaHHS AabOpPATOPHUMHU MEAUIHUMHU
[103aTOpPaMH, TEPMOCTATOM,
¢ OTOEAEKTPOKOAOPUMETPOM, 00YUCAEHHS

MOASIPHOI KOHIIEHTpPAllil peYOBUH, ITPOBEIECHHS
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the results of the conducted research,
constructing glycemic curves and their
interpretation.

3. The practical individual task:

Applicants  conduct a  glucose
tolerance test according to the developed
structural and logical scheme and
algorithm. Compare the obtained results
with the normal value of glucose in the
blood serum. Determine the type of
glycemic curve. Formulate a laboratory
diagnosis. Fill out the analysis form.

Compose a step-by-step written report
on the conducted laboratory research.

III. The final stage (the duration of the
stage is 50 minutes):

1. The defense of the written report on
the conducted laboratory research is
evaluated according to the evaluation

IIyKpOBOI'O  HaBaHTAaXKEHHs, y3araAbHEHHS
pe3yAbTaTiB IIPOBEAEHOTO JOCAI/T?KEHHS,
noOymoBH  TAIKEMIYHHMX  KPUBHX Ta  iX
PO3IIN(PPOBKH.

3. IIpaxmuuHe iHOUBIOYyaibHe 3a80AHHSL:

3n00yBadi mpoBOAATE TAFOKO30TOAEPAHTHUH
TEeCT 3a PO3POOAEHUMHU CTPYKTYPHO-AOTIYHOIO
CXEMOIO Ta  aAropuTMoM. IlopiBHIOIOTH
OTpUMaHi pes3yabTaTu 3 HOPMaAbHUM
3HAQ4YEeHHSM TAIOKO3H B CHpPOBATIi KPOBI.
Busnagarore  THI raikeMidyHoi KPHBOI.
PopMyAIOIOTE AabopaTopHUM [iarHo3.
3anoBHIOIOTH OAQHK aHaaizy.

CkaamaroTh MHOETAIHUH NHUCBMOBHUM 3BIT 3
IIPOBENEHOI'0 Aa0OPATOPHOTO MOCAIIKEHHS.

III. BaxnwuHuii eman (mpusanicms emany —
50 xsunum):

1. Baxucm nucemogo20 38imy 3 npogedeH020
n1abopamopHo20 O00CNIONEHHST OLIIHIOETHCS 3a

card (duration — 20 minutes) (Table 4). KapTOlO OILliHIOBaHHA (mpusanicme — 20
xeunux) (raba. 4).
Table 4
Substantiation of the report from the conducted laboratory research evaluation
card:
Fullname........ccocccuuun....
Description | Summarizing | Presence of a | Interpretation | Availability | Total score
of the the glycemic of laboratory | of a general (points)
results of all | conclusions curve and test results (2 | conclusion
stages of the | of each stage | determination points) of the work
research of the of its type (2 and a
according to | research (2 points) completed
its points) research
structural form (2
and logical points)
scheme and
algorithm (2
points)

Average score on a 100-point scale (the sum of all scores for each of the ten questions is

divided by 10)=................

2. Conducting testing based on the
materials of the assessment paper in a
test form (duration — 10 minutes

1. Indicators for prescribing a
glucose tolerance test for a patient are:

A type I and II diabetes;

B  osteoporosis;

C obesity;

D rheumatism.

2. The sugar load is formed due to
the patient's intake of glucose by
mass:

A 87g;

KOHMPOABLHOT
(mpusanicme — 10 X8UNUH):

2. IIposedeHHsL mecmye8aHHs 3a mMamepianamu
pobomu 'y mecmosil opmi

1. [TokaszaHHAM 00 NPUSHAUEHHSI NnayieHmy

2J1I0Ko3omoJiepaHmHyHo2o mecmy €:

A nykpoBui giabert I i Il Tumy;

B  ocrteomnopos;

C  OXUpIiHHY,

D peBMAaTU3M.

2. llykpoBe HaBaHTaXKEHHSI CTBOPIOETHCS 3a

PaxyHOK MPUHHSATTS HAILliEHTOM TAIOKO3H Macoio:
A 87y

B 75Ty
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B 75g;
C 50g;
D 45 g.

3. During the glucose tolerance

test, the optical density of the
patient's blood serum is measured:

A once;

B 3 times;

C 5 times;

D 7 times.

4. According to the results of the
glucose tolerance test, we can build:

A graph of optical density
dependence on glucose content;

B Dblood serum  conductivity
curve;

C glycemic curve;

D scale of electrode potential of
blood plasma.

S. Glucose content is measured
during the glucose tolerance test at
the wavelength (nm):

A 680;
B 540;
C 420;
D 370.

6. During the study, the patient's
blood serum is kept in a thermostat
for 12 minutes at the temperature:

C S0 r;
D 45r.
3. Iixg 4ac IIPOBEAECHHA

2/110K030MOIepaHmHo20 mecmy BHUMipIOBaHHS
OIITUYHOI TYCTUHU CHPOBATKH KpPOBIi IIalli€eHTa

IIPOBOAATS:
A 1 pas;
B 3 pasy;
C 5 pa3zis;
D 7 pa3ziB.
4. 3a pe3yabTaTaMu IpOBENEHHH

2/110K030moslepaHmHo20 mecmy 6yoyroma:
A  rpadik 3aA€3KHOCTi OIITHUYHOI I'yCTUHU Bif
BMICTy T'AIOKO3H;

B KpUBY €AEKTPOIPOBIOAHOCTI CHpPOBaTKU
KPOBI;
C raikeMiYyHY KpUBY;

D mkaay €eAeKTPOOHOTO IIOTEHITiaAy IIAa3MHU
KPOBI.
5. BumipioBaHHSA BMICTy TAIOKO3H IIif dYac

ITPOBENEHHS TAIOKO30TOA€PAHTHOTO TECTy
BiI0yBa€ThCS IIPHU AOBXKHHI XBHUAL (HM):

A 680;

B 540;

C 420;

D 370.

6. CupoBaTKy KpOBi @allieHTa i d4ac

JOCAIIZKEHHSI BHTPHMYIOTH B TepMocTaTi 12 xB
IIpH TeMIlepaTypi:

A 37°C; A 37°C;

B 240C; B 240C;

C 56°C; C 56°C;

D 480C. D 480C.

7. The glycemic curve of the 7.3a  raikeMiyHOIO  KPHUBOIO  MAIli€HTa,
patient, marked in red, can be used to | mo3HaYeHOI0 YEPBOHHUM KOABOPOM, MOXKHA
diagnose: [iaTHOCTyBaTH:

20

19 4

18 4 22

17 4

16 4

15 4

14 A

13 4

12 4

11 4

"l 9.4

a3 ’

z / 3 "
s 42 \

;‘ 3,4 / -‘\ e
1]

0

On an empty stomach in 30 minutes in 60 minutes

A diabetes;

in 90 minutes in 120 minutes in 150 minutes in 180 minutes

| A nuykposuit giaber;

123



Zhytomyr Ivan Franko State University Journal. Pedagogical Sciences. Vol. 2 (109)

Bicrux 2Kumomupcekozo 0epxagHoz0 YHigepcumemy imeHi Isana dparka.
ITedazoziuni Hayku. Bun. 2 (109)

B insulinoma, hypothyroidism;

C hyperthyroidism;

D normal condition.

8. According to the patient's glycemic
curve (question 7), marked in yellow, it is
possible to diagnose:

A insulinoma, hypothyroidism;

B hyperthyroidism;

C diabetes;

D normal condition.

9. According to the glycemic curve of the
patient (question 7), marked in green, it is
possible to diagnose:

A insulinoma, hypothyroidism;

B hyperthyroidism;

C diabetes;

D normal condition.

10. Determination of the glucose level
during the glucose tolerance test is carried
out:

A every 30 minutes during 3 hours
period,;

B every hour during 2 hours period;

C every 30 minutes during 2 hours
period;

D every 2 hours during 4 hours period.

Assessment of the knowledge and
understanding of the applicants is carried
out according to the appropriate map
(Table 5).

B incyaoMmy, TiIIOTHPEOS;
C rineptHpeos;

D HOpMYy.

8. 3a raikemMidyHOIO KPUBOIO IalliEeHTa
(3ammTaHHa 7), II03HAYEHOIO JKOBTHUM
KOABOPOM, MOXKHA [iarHOCTyBaTH:

A iHCyAOMYy, TIIOTHPEO3;

B rineptupeos;

C 1wuykpoBui miaber;

D HOpMmy.

9. 3a rAikeMi9yHOIO KPUBOIO MAalli€eHTa
(3amuTaHHa 7), T1I03HAYEHOIO 3€A€HUM
KOABOPOM, MOXKHA [iarHOCTyBaTH:

A iHCyAOMYy, TNIIOTHPEO3;

B rineprtupeos;

C 1uykpoBuii miaber;

D HoOpwMmy.

10. Busnauyenua piBH4A TAIOKO3U
IIPOTSTOM IIPOBEAEHHS

2/110K030MONepaHmHo20 mecmy IPOBOOATH
Jepes:

A xoxHi 30 XBHAWH IIPOTSITOM TPBHOX
TOOMH;

B koxHY
TOUH;

C xoxui 30 XBUAWH MHOPOTSITOM IBOX
TOOMH;

D ko>kHi ABi TOOMHU IPOTATOM YOTHUPHOX
TONUH.

OuiHoBaHHS 3HaHb i PO3yMiHb
3100yBadiB 3MiACHIOETBCS 3a BiAIIOBIIHOIO
KapToo (Taba. 5).

TooAuRHY IIPOTATOM ABOX

Table 5
Test results of applicants in a practical session evaluation card:
Fullname.......................
Ne of task Score (1 point per right answer)
1.
2.
3.
10.

Average score on a 100-point scale (the sum of all scores for each of the ten questions is

divided by 10)= ................

3. Solving professionally oriented
situational problems with explanations of
the conclusions reached (duration - 10
minutes):

1. The man was taken to the hospital in
a comatose state. Objectively observed:
Kussmaul-like breathing is noisy, there is a
noticeable smell of acetone in the exhaled
air, the skin is dry, the tone of the eyeballs
is reduced, the glucose content in the blood

3. Posg’asysaHHs npocdpecitiHo-
OpIEHMOBAHUX cumyauiliHux 3adau 13
NOSICHEHHAMU 3pobreHux BUCHOBKI8

(mpusanicms — 10 xeunuH):

1. HoAoOBIK mocTaBA€HUM B AiKapHIO B
KOMAaTO3HOMY CcTaHi. OO’eKTUBHO
CIIOCTEpPIraeThbCsa: AUXaHHA IIyMHE THILY
Kyccmayag, y moBiTpi, IO BHUAMUXAETHCH,
BimgyTHHUH 3amax alleToHy, IIKipa cyxa,
3HUKEHUI TOHYC OYHHX $0AyK, BMIiCT
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is 21.0 mmol/l.
condition:

A Renal coma

B Hyperglycemic coma

C Toxicoseptic shock

D Hypoglycemic coma

E Hepatic coma

2. The doctor assumes that the patient
has diabetes. Which of the laboratory
studies is the most informative in this
case?

Diagnose the patient's

Blood analysis for liver samples
General blood test
Glucose tolerance test
General analysis of urine
Coagulogram

3. The patient's daily diuresis is 15
liters. Urine is hypotonic. Complaints of
thirst, frequent and excessive urination.

moaow

Specify the primary diagnosis of the
patient.
A Diabetes

B Gestational diabetes

C Steroid diabetes

D Diabetes insipidus

E Itsenko-Cushing's disease.

4. After receiving the form with the
results of the blood serum glucose
analysis, which were significantly higher
than the norm, the patient asked the
laboratory technician what other laboratory
tests could be performed to determine the
risk of developing diabetes complications.
The laboratory assistant recommended
conducting additional research on:

A. Glycated hemoglobin

B. Liver tests

C. Rheumatic tests

D. Creatine phosphokinase

E. Aldosterone.

S. The laboratory assistant gave the
patient the results of the glucose tolerance
test (glycemic curve). The patient asked the
laboratory assistant to explain the results
of the study. What answer should the
laboratory technician give in order not to
violate ethical standards?

A. Interpret the results

B. Advise the patient to consult a doctor
for clarification

C. Deny patient’s request

D. Advise to contact the senior
laboratory technician or the head of the
laboratory

TAIOKO3U B KpoOBi 21,0
iarHoCTyiiTe CTaH HallieHTa:
A HwupkoBa KoMa
B TinepraikemiuHa KoMa
C TOKCHUKOCEITHUYHHH IIOK
D TimoraikeMiuyHa KoMa
E TleuinkoBa KoMa

MMOAB/ A.

2. Aigkap HOpuIOycKae HagBHICTL Y
mamieHTa IyKpoBoro miabery. ke 3
AaboOpaTOPHUX JOCAIIZKEHB €

HaMiHQOPMAaTHBHIIIINM y IILOMY pasi?

A AmHaai3 KpoBi Ha e4iHKOBI Tpobu

B 3araspHul aHaii3 KpoBi

C T'aroko30TOA€PAHTHUH TECT

D 3araabHui aHaai3 ceui

E Kyaryaorpama

3. JoboBuii niype3 xBopoi craagae 15
AiTpiB. Ceua - rinoroHiyHa. Ckapru Ha
crpary, 4acte i HaaMipHe CEeYOBUIIACHHS.
BxkaxiTh nepBUHHUH AiarHO3 XBOPOI.

A llykpoBuii giabet

B Tecraniiinuii giabet

C Crepoiguuii miabet

D HeuykpoBuit niabet

E Xsopoba Iienko-Kymiunra.

4. Ilicag OTPHUMAaHHA O6AaHKY 3
pe3yAbTaTaMM  aHaaily [0  BMiCTy
TAIOKO3W B CHPOBATIi KpPOBi, SIKi 3HAYHO
IIepEBUIIYBAAU HOPMY, raljieHTKa
IoliKkaBUAaCs y rabopaHTa, dKe
AabopaTopHe MOCAIIKEHHd IIe MOXKHAa OyAo
6 T1poBeCTHM MOAd BHU3HA4YEHHS PHU3HUKY
PO3BHUTKY YCKAQIHEHb I[yKpPOBOTO maiabeTty.
AabopaHT  TOPEKOMEHAyBaB  IIPOBECTHU
IOMAaTKOBE MOCAIIKEHHS Ha:

A. TaikoBaHUM reMoOrao0in

B. INewinkoBi npobu

C. PeBmotipoOy

D. Kpearunadgocdokinasy

E. AapmocTepoH.

5. AabopaHT BUAB MAlliEHTY pPe3yAbTaATH
TAIOKO30TOAEPAHTHOTO TecTy (raikemMiuHy
KpuBy). [lanienT 3BepHYBCH O0 AabopaHTa 3

IIPOXaHHAM IIOSICHUTH pe3yabTaTu
OOCAIMKEHHA. SKy BIiANIOBiOAp IIOBHHEH
Hamatu AabopaHT, 100 He IOPYIIUTH

€THUYHI HOpMHU?

A. IHTepnpeTyBaTH pe3yAbTaTH

B. llopagutu mnailieHTy 3BEpPHYTHCH 3a
IIOSICHEHHSIMHU [0 AlKaps

C. BigmMoBUTH Nalli€HTY

D. IlopaguTu 3BEPHYTHUCH OO CTapIIOrO
AabopanTa abo 3aBimyBauda aabopartopii

E. Ilopanutu HaIieHTy IIOIIIYKaTH
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E. Advise the patient to search for

information on the Internet.

Assessment of the level of mastery of
PLO 13 applicants by the method of solving
professional-oriented situational problems
by the applicants takes place according to

the evaluation scale (Table 6).

indgopmaiiiro B Mepexi [HTepHeT.
O1iHoBaHHAg piBHS OBOAOJIIHHS
3nobyBadaMu [TPH 13 METOIOM
PO3B’A3yBaHHA 3H00yBadyaMu mpodeciiiHo-
Opi€eHTOBaHUX CUTyallitHUX 3ama4
BiaOyBa€eThCs 3TLIHO 31 IIIKAAOIO
OLIiHIOBaHHS (Taba. 6).
Table 6

The scale for evaluating the results of solving situational problems by students:

Full name

Ne of situational test

Partially correct analysis
of the condition of the
problem, but incorrect

answer (1 point)

Correct analysis of the
condition of the problem,
correct answer (2 points)

SRRt e

Average score on a 100-point scale (the sum of all scores for each of the ten questions is

divided by 10)=.................

An important method of evaluation is
the self-assessment of the applicants,
of their
reflection. Thus, students fill out a self-
analysis card

which

(Table 7).

implies

a high level

(duration -

10 minutes)

BaxkaAUBHUM NPHUHOMOM OLIIHIOBAHHSA €
CaMOOIiHIOBaHHI 3mo0yBadiB, dKe
nepenbadae BHCOKHH piBeHBb  IXHBOI
pedaexkcii. Has IILOTO 3100yBayi
3alI0BHIOIOTh KapTy camMoaHaaizy
(mpusanicms — 10 xeunuH) (Taba. 7).

Table 7

Formation of learning outcomes for students of higher education in a practical
session introspection card:

Full name

PLO

Learning outcomes of
each research stage

Low or
absent
proficiency
(1-59
points)

Moderately
proficient
(60-73
points)

Sufficiently
proficient
(74-89
points)

Highly
proficient
(90-100
points)

Carrying
out a
glucose
tolerance
test and
interpreting
its results
(as one of
the types of
biochemical
research)

Workplace equipment
and implementation of
safety measures

Preparation of working
solutions

Setting up the
photoelectrocolorimeter

Explanation to the
patient of the essence of
the glucose tolerance test

Taking the  patient's
biological material (blood
from a finger)

Separation of serum from
blood by centrifugation
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Determination of the level
of glucose in the patient's
blood serum

Conducting a sugar load

Taking  the required
amount of blood serum
and working glucose
solution using medical
dispensers

Working with the

thermostat

Measurement of optical
density on a
photoelectrocolorimeter

Construction of a
glycemic curve

Filling out the analysis
form

Deciphering the obtained
results

Average score on a 100-point scale (the
divided by 10)=.................

sum of all scores for each of the ten questions is

During the students'
tasks with  solutions and  solving
professionally-oriented situational
problems, as well as when they fill in the
self-analysis card, the educator has the
opportunity to summarize the results of his
observations during the practical session in
the observation card (Table 8).

performance of

[Tix 9ac BUKOHAHHA 37100yBadyaMu
3aBIaHb 13 PO3B’A3yBaHHIMU TECTiB i
npodeciiHO-0pi€EHTOBAHUX CUTYalLliTHUX

3a/1a4, a TaKOXK 3allOBHEHHS HUMU KapTHU
caMoaHaAi3ly HayKOBO-II€JaroriYHuH
OpamiBHUK Ma€ MOXKAUBICTH y3araAbHUTH
pe3yAbTaTH  CBOiX  CIIOCTEPEXEHb  Ha
IPaKTUIHOMY 3aHATTI y KapTi
crocTepeskeHb (Taba. 8).

Table 8

Card of observation of the manifestations of various spheres of the personality of
the applicants during the practical session:

Fullname.......................
Contents of Does not Possesses Possess required Possesses
observation possess required required knowledge /skills required
knowledge/skills | knowledge/skills | at sufficient level | knowledge/skills
or possesses at at a mediocre (74-89 GaaiB) at a high level
a low level (1-59 level (90-100 0baaiB)
points) (60-73 baaiB)

Evaluation of the results of observation of the cognitive sphere of the

applicant’s personality

Observance by
the applicant
of safety
measures and
stages of
laboratory

research

Observance by
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the applicant
of the
requirements
for the
construction of
glycemic

curves

Observance

by the applicant of the requirements for the construction of glycemic
curves

Perception by
the applicant
of information,
emotional
response to it

Awareness of
the
significance of

the glucose
tolerance test
for the
diagnosis of
human

internal
diseases
Awareness of
personal
responsibility

for the final
result

Expression of
interest and

desire to
master the
ability to
conduct the
specified

research for
future effective
activity in a
biochemical
laboratory

Indicators of
readiness to
conduct
research

Showing
respect for
compliance
with ethical
principles
regarding non-
disclosure  of
research
results
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Evaluation of the results of the observation according to the level of automation,
accuracy and coordination of the necessary work movements and actions of the
applicants

Demonstrates
automaticity,
accuracy and
coordination of
the necessary
work
movements
and actions
during the
performance of
this
biochemical
study, the
construction of
glycemic
curves

Average score on a 100-point scale (the sum of all scores for each of the ten questions is

divided by 10)=.................

The assessment of the formation of PLO

Owninka cdopmoBaHOCTI y 3m00yBadiB Ha

13 in the applicants during the practical | npakTHuHOMY 3aHATTI I[TPH 13
session is calculated according to the data | o6uucArOeTbCS 3a JaHUMU TabA. 9.
in the Table 9.
Table 9
Assessment of the formation of the PLO 13 in the higher education seekers
(HES) during a practical session:
Fullname............ccc......

Initial Substantiation Testing Solving Self-analysis | Observing
knowledge of the report practical the HES’s
assessment on the situational performance

conducted tasks of
laboratory laboratory
research research
Average score | Average score | Average score Average Average Average
from Table 3 from Table 4 from Table 5 | score from | score from score from
Table 6 Table 7 Table 8

Assessment of the work of HES in the practical session (the sum of the average points
from Tables 3-8 is divided by 6; the assessment is determined on the ECTS scale)

At the end of the practical session, the
students receive a task for independent
work: to compose three situational tasks
on the topic studied.

Conclusions and research
perspectives. Conducting practical classes
in the discipline "Biological and clinical
chemistry” on a competency basis has its
own characteristics. The purpose of such
classes is the formation of competences of
future bachelors in the technology of

B kiHIIi mpakTUYHOTO 3aHATTS 3000yBadi
OTPUMYIOTH 3aBAaHHA [0 CaMOCTiMHOL
poOOTH: CKAACTH TPHU CUTyallifiHi 3amadi 3a
TEMOIO, sIKa BUBYaAACH.

BHCHOBKH 3 AOCAiIIKEeHHSA i
IEepCIeKTHBH MNOAAABLUIHX PO3BiIoOK.
[I[poBeneHHa  MOpPaKTUYHUX  3aHATb 3
auciunAiay "BioaoriuyHa Ta KaiHiYHa Ximia'
Ha KOMIIETEHTHICHII OCHOBi Mae cBoi
ocobamBocTi. MeTa Takux 3aHATH
dopMyBaHHA KOMIETEHTHOCTeH MalOyTHIX
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medical diagnostics and treatment, aimed
at their effective professional activity in
biochemical laboratories. These
competencies are identified, measured and
evaluated using the program learning
outcome  "Perform = quantitative and
qualitative biochemical research, interpret
their results". Competence formation of
students in the practical session takes
place under the condition that students
have access to the necessary resources of a
student-centered educational environment
and taking into account the
interdisciplinary connections of the content
of the subject of this practical session from
the discipline "Biological and Clinical
Chemistry" with other components of the
educational program "Laboratory
diagnostics", based on structural logical
scheme and algorithm of laboratory
research, provide for the use of modern
methods and means of training and
evaluation of program results of training of
applicants.

A promising direction of further scientific
research is the development of a
methodology for the formation  of
competences of the "Technology of medical
diagnosis and treatment" bachelor's degree
holders in other practical classes in the
discipline "Biological and clinical
chemistry".

bakaaaBpiB TEXHOAOTIL MeaUYHOIL
JOIaTHOCTUKU Ta AIKyBaHHS, CIIPAMOBAaHUX
Ha IXHIO e(PeKTUBHY IPO(MeCiiHy MiIABHICTD

B OioxiMiTHHX AabopaTopisax. Hani
KOMIIETE€HTHOCTI ineHTUQIKyIOTHCS,
BHUMIipPIOIOTHCS 1 OL[IHIOIOTBECH 3a JOIIOMOIOIO
IIPOTPaMHOTO pe3yAbTaTy HaBYaHHI
"BUKOHYBaTH KiABKICHI Ta gKicHI 6ioxiMiuHi
[OCAIIZKEeHHS, iHTEpHpEeTYyBaTH ix
pe3yabTaTu'. dopmyBaHHS
KOMIIETEHTHOCTEM 3100yBayiB Ha

IPaKTUYHOMY 3aHATTI BinOyBaloThbCsa 3a
YMOBH [OCTYIy 3400yBadiB A0 HEOOXimHHX
pecypciB CTyAE€HTOLIEHTPOBAHOTI'O
OCBITHBOI'O CEpEAOBHIA Ta BpaxyBaHHH
MIiXKIVUCITUIIAIHAPHUX 3B’I3KIiB 3MICTy TEMH
JaHOTO IPaKTUYHOTO 3aHATTS 3
oucrumainy "BioaorigyHa Ta kKaiHiyHa Ximisa"
3 IHIIMMHM  KOMIIOHEHTaMH  OCBITHBOL
nporpamMu  'AabopaTopHa  agiarHocTHKa',
I'PYHTYIOTBCH Ha CTPYKTYPHO-AOTIYHIN cxeMi
Ta aArOPUTMi Aab0OPaTOPHOTO MIOCAIIKEHHH,

rnependadaroTb 3aCTOCYyBaHHHA  Cy4acCHHUX
MeTomiB Ta  3acobiB  HaBYaHHA U
OLIIHIOBAHHA  IIPOTPAMHHUX  pe3yAbTaTiB

HaB4YaHHS 3700yBadviB.

[lepCrIEKTUBHUM HANPSIMOM IIOJAABIITUX
HAyKOBHX PO3BIiOOK € pPO3poOKa METOOUKH
dopMyBaHHA KOMIIETEHTHOCTeH 3/100yBadiB
CIIEIIaABHOCTI "TexHoAoOTiIi MeIUIHOI
OIaTHOCTUKU Ta AiKyBaHHS" OCBIiTHBOTO
cTyrneHss 6akKasaBp Ha IHIIUX MTPAKTUIHUX

3aHATTIX 3 auctunaiam  "BioaoridHa Ta
KAlHIYHa ximig".
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