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3araabHa ingopMalis Npo AUCHUITIHY
AHOTAITIS JUCITUTUTIHH.

Hapuansna mucrnumiina «[HCTpyMEHTambHI METOAM XIMIYHOTO aHAJI3y» €
YaCTHHOIO « AHATITHYHOI XiMii», B SIKOT PO3TJISAAI0THCS TAaKU METOAM aHANI3y SIKU
BUKOPHUCTOBYIOTh Pi3HI MPHJIAIN AJSl PeecTpallii aHaATITHIYHUX CUTHANIB (P13UYHOT
npupoau. B AUCIUILIIHI PO3IJISHYTO TPU BUAM METOJIB aHAII3Y: €JICKTPOXIMIUHI,
CIIeKTpaJIbHI 1 XpomarorpadiuHi. BuBdeHHs aucuuruiian «lHCTpyMeHTaIbHI
METOJIM XIMIYHOTO aHami3y» JO03BOJSE TMIATOoTyBaTH (HaxiBI[IB SKH MOXYTh
IIPOBOJIMTH OIIHKY HEOE3MEYHHNX BIACTUBOCTEH PI3HUX CEPEIOBHILL.

[Hdopmariis mpo HAyKOBO-TEIaroriyHOro(HUX ) MpaiiBHUKa(iB)

Kipee Omnekcanap OnexcanapoBud, mpodecop
kadeapu croemiagbHOi XiMii Ta XIMIYHOI TEXHOJIOTIl
bakyabTeTy ONEPATHUBHO-PATYBAIBHUX CHJI, I.T.H.,
JTOIEHT.

M. XapkiB, ByJ1. baBapceka, 7, kabinet Nel03.
Po6ounit Homep Tenedony — 370-32-93.

E-mail scct@nuczu.edu.ua

IToxxexxna Oe3meka, IUBIIBHUM — 3aXUCT, XIMIS
PO3YHHIB

ITpodeciitni 3m110H0cTi | ['TMOOKE 3HAHHS JAHOT JUCHUTUIIHU

HaykoBa nisutbHICTh 3a | Di3UKO XIMIYHI OCHOBHM IIMBUIBHOTO 3aXHCTYy, 1
OCBITHIM KOMIIOHEHTOM | TACIHHS MOXKEX

3aranpHa iHMOpMAaILis

KonrakTHa iHpOpMAaILIis

Hayxkogi iHTepecu

AyAUTOpHI  3aHATTS 3  HABYAJIbHOI  JUCHUIUIIHM  MOPOBOASTHCA  3T1THO
3aTBEP/KEHOr0 po3Kiady. ENekTpoHHHMH BapiaHT pO3KJIaAy pPO3MIILYETbCS Ha
caiiti YuiBepcurery (http://rozklad.nuczu.edu.ua/timeTable/group).

KoHcynpramii 3 HaBYalbHOI JIHUCHUILIIHA TPOBOMSITHCSA TPOTATOM CEMECTPY:
mocepenn 3 15.30 mo 17.00 B aymuropii Ne 103. B pasi momaTkoBoi moTpedu
3100yBayua B KOHCYJbTAIIll Yac MOTO/KYETHCS 3 BUKIIAadeM.

Mera BUBYECHHS AUCHUIUIIHM: € TIATOTYBaTH  (axiBIiB, 3JaTHUX
3aCTOCYBaTH OCHOBHI 1HCTPYMEHTAJIbHI METOAM [JIsi TPOBEIACHHS XIMIYHOTO
aHaji3y pPeYOoBUH, B TOMY YHCII 1AeHTU(]IKAIIT TOKCUMYHUX PEYOBUH, BHU3HAYCHHS
CKJIaJly Ta OYJOBHM CIIOJYK JJIs OI[IHIOBAHHS TEXHIYHUX TMOKA3HUKIB XIMIYHHUX
TEXHOJIOTTYHUX MPOULECIB, ISl KOHTPOJIIO TEXHOJIOTTYHUX PETJaMEHTIB, a TaKOX B
yMOBaxX BUPOOHHIITBA, a00 XIMIYHOI JabopaTopii BMITH pO3paxoByBaTH HEOOX1IHI
napameTpH JIsl IPUTOTYBAHHS pOOOYUX PO3UYMHHUKIB 3 METOIO iX CTaHAapTU3aIlil

Onuc HABYAJIBLHOI AMCHUILTIHA

dopma 3100yTTs OCBITH
OYHa (JICHHA) 3a04Ha
(mucranIiitHa)

HaiimenyBaHHs
MOKA3HUKIB




Craryc qucuunjiinm 0006’s3K06a | 0006 ’s13K084
npocgeciiina | npogeciiina

Pixk miaroroBku 3 3

CemecTtp 6 6

O0cAr TUCHUILTIHN:

- B kpeautax EKTC 45 4.5

- KUIBKICTh MOZYJIB 3 3

- 3arajibHa KUJIbKICTh TOQUH 135 135

Po3noain yacy 3a HaBYAJLHUM IJIAHOM:

- eKIii (ToIuH) 20

- IPAKTUYHI 3aHATTS (TOMH) 16

- CeMIHAPChK1 3aHATTA (TOJIMH) -

- 1abopaTopHi 3aHATTS (TOAMH) 30

— KypcOBHii MpoeKT (poboTa) (roauH)

- 1HIII BUJU 3aHATH (TOJIUH)

- caMocTiiiHa poOoTa (ToIUH) 69

- IHAUBITyaIbH1 3aBJaHHS (HAYKOBO-

nociiaHe) (ToAnH)

- MJICYMKOBHI KOHTPOJIb - €K3aMEH e e

ITepeayMoBH 11t BUBYECHHS TUCUMILIIHA

AnanitnyHa ximisi, [loBepxHeBi BHIlIa Ta AUCHEPCHI CUCTEMH.

Pe3yabTaTH HABYAHHS TA KOMIIETEHTHOCTI 3 TUCUMILTIHA

BianosigHo 10 0CBITHBOT porpamu paialliiHUN Ta XIMIYHUN 3aXUCT

BHUBYCHHS HaBYAJIbHOI I[I/ICI_[I/IHJ'IiHI/I ITOBUHHO 3a0€3IICYUTH:

- IOCATHEHHS 3/100yBa4aMy BUINOi OCBITH TaKUX PE3YJIbTaTIB HABYAHHSI:

[IporpamHi pe3yJbTaTh HaBUYAHHS 1TPH
- 3xilicHIOBaTH SKICHUM Ta KiNbKiCHuMI anani3 pedoBun Heopraniunoro ta | [IPH 04
OpraHIYHOTO TIOXO/DKEHHS, BHKOPHUCTOBYIOUM  BIJIMOBIIHI ~ METOAH
3arajJibHOi Ta HEOpraHiyHOi, OpraHiyHOi, aHANITU4YHOI, (I3UYHOI Ta
KOJIOiTHOT X1Mii.
- 3HaTH HeOopraHiuHy, OpPraHivyHy, KOJOiMHYy Ta aHamTH4Hy xiMmiro Ha | [[PH 14
piBHI, HEOOXiAHOMY JUIs BUKOHaHHS aHali3y HeOe3nek XIMIYHOTro Ta
pamiaifHOTO TMOXOKEHHS Ta BUOOPY 3ac00iB Ta CIOCOOIB YCYHEHHS iX
HEraTUBHOT'O BILIUBY.
JlucrurutiHapHi pe3ynbTaTH HaBYaHHS abpeBiaTypa
3HaHHS. CYTHOCTI CIIEKTPAbHUX METO/IIB aHATi3Y; JIPH-02

OCHOB XpomartorpaiyHiuX METO/IiB aHaTI3y;
OCHOBHI €JIEKTPOXiIMIUHI METO/IM aHai3y;
omepailii g MJArOTOBKKM TPOOW JUIsl 1HCTPYMEHTAJIBHOTO aHaji3y;




METOAM OOpPOOKH pe3yIbTaTiB IHCTPYMEHTAIHHOTO aHAITI3Y.

- 3pidicHioBaTH BUOiIp 3aco0iB s aHai3y CcepeioBHINa B pasi
BUHUKHCHHS HAJ3BUYAHUX CUTYaIlI XIMIYHOTO MOXOKCHHS

JIPH-03

- popmyBaHHs y 3/100yBadiB BUIIO1 OCBITH HACTYITHHX KOMIIETEHTHOCTCH:

[IporpamHi KOMIIETEHTHOCTI (3arajibHi Ta mpodeciiiHi) 3K, [IK
31aTHICTh BUKOPHCTOBYBATH TOJOXKEHHs 1 MeTonu ¢yHaamentanbHux | [TK09
HayK ISl BUPIICHHS MpodeciifHMX 3a/1a4.
31aTHICTP BHKOHYBAaTH aHali3 HeOe3mek ximiuHoro Tta panianiiiHoro | [IK17
HOXO/DKCHHS, 00MpaTH 3aco0M Ta CHOCOOM YCYHEHHS iX HETraTHBHOI'O
BIUIMBY
3MaTHICTh ~ BUKOPHUCTOBYBAaTH  METOAM  CIIOCTepeXeHHs,  omucy, | 3K10
inentudikamii, knacudikamii 00’€KTiB  XiMIYHOI  TEXHOJIOTii  Ta
MIPOMHMCIIOBOT TTPOJTYKITIi.

OuikyBaH1 KOMIETEHTHOCTI 3 AUCIUILIIHUA abpeBiatypa

InTerpajbHa KOMIETEHTHICTb. 3JaTHICTh BUPINIYBAaTH  CKIJIAJHI
Cremiaai3oBaHi 3a/1a4i Ta MPaKTUYHI MPOOJIEMH XIMIYHUX TEXHOJOTIH Ta
iHXKeHepii, mo mnepeadayae 3acTOCYBAaHHS TEOpPid Ta METOMIB XIMIYHHX
TEXHOJIOTI Ta 1HXeHepli 1 XapaKTepu3yeTbCs KOMIUICKCHICTIO Ta
HEBU3HAYCHICTIO YMOB

3arajibHi KOMIETEHTHOCTI.

31aTHICTh 10 a0CTPaKTHOTO MUCJICHHS, aHANI3y Ta CHHTE3Y.

3/1aTHICTh 3aCTOCOBYBATH 3HAHHS Y IPAKTHYHUX CUTYAIIisIX.

3HaHHA Ta PO3YMIHHS NPEIMETHOI 00JacTi Ta Po3yMiHHA MpodeciiiHol
JUSAJIBHOCTI.

[Iparnenns g0 30epexeHHsT HABKOJIUIITHHOTO CEPEIOBUIIIA.

OuikyBaHi KOMIIETEHTHOCTI 3 AUCHUIIIHU

31aTHICTE 10 BUOOPY IHCTPYMEHTAJIBHUX METOMAIB XIMIUHOTO aHami3y
PI3HUX CEpPEIOBUIII;

3/1aTHICTB 0 MPOBEJCHHS XIMIUHOTO aHAJII3y PI3HUX CEPEOBHUII;.
31aTHICTP 1O TNPOBEACHHS OOpPOOKM pe3yNbTaTiB 1HCTPYMEHTAIbHHUX
METO/IIB aHATI3y




IIporpama HaBYAJBHOI M CIUILIIHA

TeMH HABYAJILHOI JMCHUILTIHA

Moayas 1. EnextpoximMiuHi MeTOAN aHATI3Y

Tema 1.1. KonaykToOMeTpUYHI METOAH AHAJI3Y

Knacudikaris Ta 3actocyBaHHS (DI3UKO-XIMIYHMX METOJIB aHaTI3y.
[Ipsima KOHAYKTOMETPIS. Konaykrometpuune TUTPYBaHHS. Touka
ekBiBaJieHTHOCTI. KprBa KOHIYKTOMETPUYHOTO TUTpyBaHHA. KpuBi TUTpyBaHHS
CWIBHUX 1 CIIA0KUX KHCJIOT CHJIBHOI OCHOBOI. MosipHa KOHIICHTpaLlis
€KBIBaJIeHTa KHCIOTH. BukopucranHs peakuid ocaJxeHHs. BuzHaueHHs
TaJIOTEHUIIB y PO3UYMHI.

Tema 1.2. [loTeHioMeTPUYHI METOAN AHAJII3Y

OcHoBHI noJ0eHHs noTeHiiomeTpii. PiBHsHHsA HepHera. Knacudikariis
MOTEHLIOMETPUYHUX METOMIB aHamizy. Kiacudikaiis 1 XapakTepUCTHKA
€JIEKTPO/IIB Y MOTEHLIOMETPIi. IHAUKATOPHI €1EKTPOIU 1 €IEKTPOIU MOPIBHAHHSL.
IoncenexktuBHi enektpoau. IloTteHuiomerpuune Bu3HaueHHs pH  BogHHMX
po3unHiB. CraHaapTHuUi enekTpod. EnekTpon Bu3HadeHHS. XJopcpiOHUI
enektpod. PiBHsuHs Hepucra. CxnstHuil enektpon. CKISHUN €1EKTPOI 3
BOJIHEBOIO (yHKII€0. Meroauka BuzHaueHHa pH po3uunniB. [loreHuiomerpuyne
TUTPYBaHHSI.

Tema 1.3. IHmi esieKTPOXiMiUHI MeTOAM aHATI3Y

Kynonomertpisi. Enextpomis. EnexTporpasimerpisi.
Bonsramnepomerpuuni  metonu. llomsporpadis. SkicHuét 1 KUIbKICHHM
nonsgporpadiunuii  anamiz. [lopiBHSHHS PI3HHX €JIEKTPOXIMIYHMX METOIiB
aHayizy.

MoayJb 2. CieKTpaJibHi METOAU aHATI3Y
Tema 2.1. CnekTpaJibHi MeTOAU aHATI3Yy Ta iX KjIacudikamis.
CrexkTp eJeKTPOMArHiTHOrO BUIIPOMIiHIOBaHHS.. AOcopOiiitHa Ta
emiciiiHa crnektpockomisi. OCHOBHI 00’ekTH aHamizy. [linsHKM crekTpa, sKi
BUKOPUCTOBYIOTBCS B aHaiizl. MosekylnsgpHa Ta aTOMHA CIEKTPOCKOITIs.
Knacudikarmist crnekTpaqibHUX METOJIB aHai3y 3a Jlama3oHOM EHEeprii
€JIEKTPOMArHITHUX XBUJIb.
Tema 2.2. MosexkyasipHa a0copOuiifHAa CIEKTPOCKOIis.
TeopeTnuni ocHOBU MeTo1y. OCHOBHHUI 3aKOH CBITJIONOTIMHAHHS (3aKOH
byrepa—JlamGepTa— bepa). Benmuunnu, 1mo xapakTepu3yloTh NOTJIMHAHHS CBITIA
3a0apBJIICHUMHU CHOJYKaMH B PO3UWHI. 3aKOH aJUTUBHOCTI ONTHUYHUX TYCTHH.
Crnextpu nmornuHaHHs. [loBHa eHepris MOJEKyN SK cyma €HEpriid eNeKTPOHHUX
nepexoAiB, KojiuBaHHS Ta oOepTaHHSA. OCHOBHI 1 30yIKE€HI CTaHU MOJIEKYI.
Oco0aMBOCTI MOJIEKYJIIPHUX CHEKTPiB. MoJisipHUi KOe(Dilll€EHT MOTJIMHAHHS.
Tema 2.3. MoJsiekyJsipHa a0copOUiiHA CIIEKTPOCKOMNIA B
yabTpadioJieToBii, iHppavepBOHOI Ta BUAMMIN JiISIHKAX CHEKTPY.
Opnep:kaHHsSI €JIEKTPOHHOTO CIIEKTpa MOTJIUHAHHS CHoidykd. OCHOBH
AKICHOTO Ta KUIBKICHOTO CHEKTPO(OTOMETPUYHOTO aHaiizy. OCHOBHI MPHUCTPOI



CHEeKTpOo(QOTOMETPIB y BUAUMIN Ta yIbTpadioleToBi 00NaCTAX CHEKTpa.
Herektopu cBiTioBOoi eHeprii. [lpunmun poGotu. I[lpuHIMMIOBI cXxemu
cnekrpoporomerpa CD-46, dotokomopumerpiB KDOK-2, KOK-3 Tta
MOCTIOBHICTh POOOTH HA HUX 111 YaC BUMIPIOBAHHS aHATITUYHOTO CUTHAITY.

OcHoBu MeTony i1H(payepBOHOI CHEKTPOCKOMIi. BalleHTHI KoJIuBaHHS.
Hedopmariitni  konuBaHHsA. [Y-crektpodoTomeTpu. ModsapHi  KoedilEHTH
norivHaHHsA. BukopucranHs 1H(pauyepBOHOI CIEKTPOCKOIN I 1IeHTH(IKAI]
TOKCHUYHUX OPTaHIYHUX PEUOBHH.

Tema 2.4. Pe¢ppakToMmeTpuyHi T2 MOJASIPOMETPUYHI METOAN aHATI3Y.

[Toxa3zHuk 3amomiieHHs. PedpakToMeTpuyHi JOCTIIKEHHS EIEKTPUIHUX,
TePMIYHUX Ta IHIIWX BIACTHBOCTEHW pedoBwH. [lomspumetpis Pedpakromerpis.
@disnuHi ocHOBH Meromy. SBume pedpakiiii. AOCOTIOTHUN Ta BIAHOCHUU
MOKa3HUK 3aJIOMIICHHS cepenoBuil. MonsipHa pedpakuis, dopmyna Jlopeni-
Jlopennia. BuzHaueHHs1 eeKTPOHHOI MOJIIPU30BAHOCTI Ta €(EKTUBHOTO Pa/lyCy
MOJIEKYJT METOJIOM PePpPaKTOMETPIi.

[Tonsipumerpia. dizuyni ocHoBU MeTony. IIpuposHe Ta momnsipuzoBaHe
cBiTI0. ONTUYHO AKTUBHI PEYOBMHH Ta (HAKTOpH, IO 3YMOBIIOIOTH ONTHYHY
aKTUBHICTh peuoBUHU. ONTUYHA 130METPIs, JIBO- Ta MPABOOOEPTAIOY] TUIOIIUHY
noyigpuzainii pedyoBuHU. OTpUMaHHS TMOJISPU3OBAHOTO CBITIA.. Bu3zHaueHHs
HEBIIOMOI ~ KOHILIEHTpAIlli ~ ONTUYHO AaKTUBHOI PEUYOBMHU Yy  PO3UYHUHI
MOJISIPUMETPUIHUM METOJIOM.

MogayJs 3. XpomartorpagiuHi Ta iHIIi MeTOAU aHATI3Y
Tema 3.1. TeopeTuuHi ocHOBH i KJacudikaiisi MmeTo1iB
xpomartorpadii
[TonsitTst mpo xpomatorpadiro. Knacudikarriss xpomatorpahiaHux
METO/I1B 3a TEXHIKOI0 BUKOHAHHS 1 32 MeXaHi13MoM Tporiecy. [laneposa i
TOHKOIIIapoBa Xxpomartorpadis. Meroauka anamnizy. [lepeBara ToHKOIIapoBOi
xpomarorpadii

TepMiHOJIOTIS, 3arajibHi MOJOXKEHHS XpoMaTorpadiuyHoro aHamizy.
Knacudikamist xpomarorpadgiyHux METOAIB (3a NPUPOJOI0 CHII MiX(a3oBOi
B3a€EMOJIIl; 3a arperaTHUM CTaHOM;3a CIOCOOOM BUKOHaHHA aHamizy). Poib 1
Micile XpoMarorpagiyHuX METOAIB B aHali31 BUCOKOYUCTUX PEUOBUH, 00’ E€KTIB
TOBK1LIS, apmartii, 610XiMii., IXHS poJib 1 MICII€ B aHATITUYHIN X1Mii.

Cnocobu oxepxaHHs XpomaTorpam (€IIO€HTHUN, BUTUCKYBaJbHUM,
¢ponTanpHuit). ba3oBi xpomarorpadiuHi mapaMmeTpu: BUCOTa 1 IUIOIIA
xpomatorpadiuHoro TmiKy; yTpuMyBaHuM yac, o00’eM. OCHOBHI Teopii
XxpoMarorpadiuHoTO pO3AIIeHHS (XpoMaTtorpaiuyHUX TEOPETUYHHUX TAapIJIOK,
KIHETUYHO- AU (Yy31iiHA TEOPis).

Tunu xpomarorpadii: MomnexyispHa, xemocopOiiiiHna. Xpomatorpadis
Ha KOJIOHKax Ta Ha mamepi. PimnHHa KonoHKOBa xpomarorpadis. AmcopOriitHa
xpomarorpadis.

Tema 3.2. I'azoBa xpomarorpadis. Pinmaaa xpomarorpadis
3acTtocyBaHHs ra30Boi xpomatorpadii. [Ipunaam, siki BUKOPUCTOBYIOTHCS
y razoBiii xpomartorpadii. Yac yrpumanns. CriocoOu BHUMIPHOBaHHS ILIOIIIII



nikiB. MonekyisipHa Ta XxeMocopOuiitHy xpomarorpadito. Buxkopuctanus mis
BU3HAYEHHS MOJIEKYJISIPHOI MAaCH PEUOBHH.

Amnaparypa. XpomarorpadiuHi KomoHkd. Tepmocrtatu. Jlerekropu
(TEpMONPOBIAHOCTI, TEPMOXIMIUHUH, MOJTYMEHEBO-()OTOMETPUYHUH,
MOJTYMEHEBO-10HI3aI[IMHUM,  €JIGKTPOHHOTO  3aXOIUICHHS,  TEPMOIOHHHM,

dboToloHIZAMINHNN, XEMUTIOMIHECIIEHTHHM ). Ix Oy10Ba Ta OCHOBHI NPHUHITUIIN
poOOTH.
Tema 3.3. Monnoo6minna xpomaTtorpadis

OOrpynTyBaHHs oHHOI Xpomarorpadii. Kationitu it anionitu. O6’emHa
3JIaTHICTh. 3aCTOCYBaHHS METOMY.

Tama 3.4. [lpunagu siki BUKOPUCTOBYIOTBHCH /JIsl AHAJII3Y B CHCTeMI

JACHC

["azoBuii xpomatorpad — maccnekrpomerp TORION T 9. JlucranuiitHa
CKaHyr4Yu cuctema Bu3HaueHHs Ta3iB SIGIS 2. XimiuHuii jgerekTop piauH 1
TBepaux pedoBuH Progeny Res Q. Pyunuii nmopratuBHHil PomaHcrnekTpomeTp
Regacu. Pentreno — ¢moopocuenTHuil aHamizarop MertaiaiB Nitor XL2.
XiMmiuHUM JeTekTop O0oioBux oTpyiHux peuoBuH JCAD M4AL.

Po3noain (ucuuIUIiHg y TOAUHAX 32 (popMaMHu Oprasizamii 0CBiTHbOIO
Npouecy Ta BUIAMH HABYAJIbHUX 3aHATH!

dopma 37100yTTA 0CBiTH (0O4HA (JIcHHA) 200 3a0YHa (JIMCTaHIIIITHA))
Hasen KinpkicTh roguH .
MOZYJIiB ‘ Yy TOMY YHUCIII
rew | scoro | I oo |caveeritn | SO
3aHATTS SARATTA pobora pobota

Monyis 1

Tema 1.1 11 2 2 0 7

Tema 1.2 18 2 2 6 8

Tema 1.3 18 2 2 6 8

Pasom  3a 47 6 6 12 23 2

Moaysem 1
Monyib 2

Tema 2.1 o} 2 2 0 5

Tema 2.2 10 2 2 0 6

Tema 2.3 14 2 0 6 6

Tema 2.4 14 2 0 6 6

Pazsom 3a| 47 8 4 12 23 2

MOJYJIEM 2
Monyns 3

Tema 3.1 9 2 2 0 5

Tema 3.2 10 2 2 0 5)

Tema 3.3 18 2 0 6 6

Tema 3.4 8 0 2 0 6

Pasom 3a| 41 6 6 6 23 2




MoOZTyJIeM 3
Pa3om 3a 135 20 16 30 69 6
Kypc
5. TeMH MpPaKTHYHHUX 3AHATH
Ne 3/m Hasga temu Kinbkicth
TOJINH
1 Kongykromerpis 2
2. ITorenmiometpist. KP — 1 2
3. DOTOCIECKTPOKATIOPUMETPIs 2
4. CriekTpalibHI METOAM aHAIII3Y. 2
S. [HdpayepBOHa CIIEKTPOCKOMIs 2
6. [H111 ciekTpanibHi MeToau aHamizy. KP — 2 2
7. XpomarorpadiuHi METOIU aHAITIZY 2
8. Tonkomaposa xpomarorpadis. KP - 3 2
Pazom 16
6. Temu 1a00paTOPHUX 3aHATH
Ne 3/m Hasga temu Kinbkicte
T'OJINH
1 Bu3HaueHHs! KOHLEHTpAIll KUCIOTH 6
KOHJTYKTOMETPUYHUM METOIOM
2 BuzHnaueHHs KOHIIEHTpaIlil KHCIOTH MOTEHIIIOMETPUIHIM 6
METOIOM
3 BusnadeHHs KOHIIEHTpaIlii HOHIB MiTi 6
KOJIOPUMETPUYHUM METOJIOM

4 Busnauenns a3ory y Boji 6

5 [TanepoBa xpomatorpadis 6

5 Pazom 30

7. ®opMH Ta METOIM HABYAHHS i BUKJIAIaHHS
dopMu Ta METONM HABUAHHS 1 BUKIAJAHHS CHPHUSIOTH JOCSITHEHHIO
3asiBJICHMX y OCBITHIM Mporpami Iijiell Ta MPOTpaMHUX pe3yJIbTaTiB HaBUaHHS,
BIIMOBIZAIOTh BUMOTaM  CTYJCHTOLICHTPOBAHOTO MIAXOMy Ta MPUHIMIIAM
aKaJIeMIYHOI CBOOOIH.

BuB4yeHHs HaBUanbHOI JUCHUIUIIHM peali3yeTbcsi B TaKMX (opmax:
HAaBYAJIbHI 3aHATTS 3a BUJAMM, KOHCYJIbTAIlli, KOHTPOJIbHI 3aXO0JId, CaMOCTiiiHa
pobora.

B HaBuanpHIA JUCHUIUIIHI BUKOPUCTOBYIOTHCS TaKi METOAM HABYAHHSA i
BUKJIAIAHHSA

- Memoou HABYaHHA 3a Odceperamu HAOYmms 3HAHb:! CIOBECHI METOIU
HaBUYaHHs (JIEKI[isl, TMOSCHEHHs, Oecifa, 1HCTPYKTaX);HAOYHI METOIW HaBYAHHS
(UTFoCcTpAItist, IEMOHCTpAIIis); TPAKTUYHI METOIM HAaBYaHHS (IpaKTUIHA poOOTa);

- Memoou HABYAHHA 3d XAPAKMEpPOM J102IKU Ni3HAHHAX aHATITUIHUMH,



CUHTETUYHUN; NEAYKTUBHHUM;

- Memoou HABYAHHS 34 PIBHEM CAMOCMIUHOI pO3YyMOBOI OisIbHOCMI MUX,
Xmo Hasuaemuvcs: MPOOJEMHHUM BUKIIAT, YaCTKOBO-TIOIITYKOBUH;

- [HHOBQYIUMI MemoOu HasuaHHs. PoOOOTa 3 HABYAIBHO-METOJIUYHOIO
JITepaTyporo Ta BiJIEO METO/; IHTEPAKTUBHI METOJIH;

- camocmitiHa poboma.

8. OuiHOBaHHS OCBITHIX 10CSArHEHb 3100yBaviB BHIIIOI OCBITH
3aco0u oiHIOBAHHSA

3acobaMu  OIIIHIOBAaHHS Ta METOJIaMU JIEMOHCTPYBaHHSI pe3yJbTaTiB
HABYaHHS €: €K3aMEH, CTaH/IapTU30BaH1 TeCTH; MMCbMOBA BIAMOBIb HA PSAJl MTUTAaHb
3a TEMOIO PO3JUTY IO BapiaHTaX; yCHE ONMUTYBaHHS Ha JIEKI[SX, MPAKTUYHUX Ta
71a060paTOPHUX 3aHATTSX.

OuiHiOBaHHS PpIBHS OCBITHIX JIOCSITHEHb 3/00yBadiB 3a OCBITHIMH
KOMITOHEHTaMHU, 3/11MCHIOETHCS 3a 100-0a1pHOI0 IIKAJIO0, 110 BUKOPUCTOBYETHCS B
HYI3 Ykpainu 3 nepeBe/ieHHSIM B OIIHKY 3a pedTuHroBoro mikanow - €EKTC Ta B
4-0anbHYy IIKAITY.

Tabdauuss BiANOBIAHOCTI pe3y/bTATIiB OLIHIOBAHHS 3HAHb 3 HABYAJIbHOI
AUCHUILIIHU 32 PI3HUMU HIKAJIAMHU

3a 100-0a1bpHOI0 MIKAJIOIO, .
110 BUKOPUCTOBYETHCS B 3a peHTHHTOBOIO 3a 4-6abHOIO MIKAJIOIO
HYII3 Vpainu mkanoio (€KTC)
90-100 A B1IMIHHO
80—89 B
65-79 C oope
5564 D :
5054 e 3JI0BLTBHO
35-49 FX :
034 c HE3aJ0BIJILHO

Kpurepii ouinroBanus
@®opMH OTOYHOI0 TA MIACYMKOBOI0 KOHTPOJIIO

[loToyHuii KOHTPOJL  pe3yNbTaTIB HaBYaHHA 3700yBauiB  OCBITH
MPOBOJIUTECA Y (POPMI 1HAUBIYATBHOTO OMUTYBaHHS, BUKOHAHHS TMHCHMOBHX
3aBIaHb.

[limcyMKOBHIA KOHTPOJIb TPOBOJUTHCA Y GOPMI €K3aMEHY.

9. Po3mnoais Ta HAKONMUYEHHS 0aJIiB, sIKi OTPUMYIOTH 3100yBayi, 32 BUIaMU
HABYAJbHUX 3aHATH TA KOHTPOJbHUMM 3aX01aMH 3 TUCHUILIIHU

Buau HaBYanbHUX 3aHSTH Kinpkicte | MakcumanbHuii | CymapHa
HaBYaJIbHUX OaJ1 3a BUJ MaKCHMalbHa
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KUIBKICTH

3aHATH HABYAJILHOTO ‘
3aHATTS Oanis
3a BUAAMH
HaBYaJIbHUX
3aHATb
I. IToTOYHMI KOHTPOJIb
JCKITii 3 0 0
CeMIHapChKi 0 0 0
3aHATTS
MPaKTHYHI 3 3 9
3aHATTS™
J1a00paTOPHUX 9 3 6
pooIT
3a pe3yJabTaTaMu
Mopyns 1 BUKOHAHHS
KOHTPOJBHUX
(MOZIyTbHUX)
poOIT (MOAYIBHUI 1 19 12
KOHTPOJIb) *KOHTPO
JTHHHUX
(MOTyJIbHUX )
poOiT (MO ILHUMN
KOHTPOJIb)*
Pazom 3a monyns 1 27
JIEKIl 4 0 0
ceMiHapChKi 0 0 0
3aHITTS
MPaKTHYHI 2 3 6
3aHATTS™
1ab0paTOPHUX 2 3 6
Monyns 2 poOit
3a pe3yJabTaTaMu
BUKOHAHHS
KOHTPOJILHUX 1 12 12
(MOyJIbHUX )
poOIT (MOTYIBLHUM
KOHTPOJIb)™*
Pazom 3a montynb 2 24
JeKIIii 3 0 0
CEMIHAPCHKI 0 0 0
3aHATTS
Monayne 3 MPaKTUYHI 3 3 9
3QHATTA™
71a00paTOPHUX 1 3 3

poOit




3a pe3yibTaTaMu

BUKOHAHHS

KOHTPOJIbHUX 1 19 12
(MOTyTBbHUX)
pOoOIT (MOTYIBLHUM

KOHTPOJIb)*
Pazom 3a momynp 3 24
Pa3om 3a mOTOYHUIN KOHTPOJIb 75

I1. InauBinyanabHi 3aBXaHHs (HAYKOBO-I0CJTiIHE) 0

I11. ITincymMKoOBHIT KOHTPOJIb (CK3aMEH) 25
Pa3om 3a BC1 BUJIM HABYAJIBHUX 3aHSTh Ta KOHTPOJIbHI 3aXO01 100

IToToYHUI KOHTPOJIb.
Kpurepii noTOYHOro OLIIHIOBaHHS 3HaHb 3/100yBayiB Ha MPAKTUYHOMY 3aHSITTI:

[ToTouyHW{i KOHTPOIH TMPOBOJUTHCS HA KOXKHOMY TMPAKTUYHOMY Ta
nabopatopHoMy 3aHATTI. BiH mepeadavae OIIHIOBAaHHS TEOPETUYHOI IMIJAITOTOBKH
3100yBauiB BUIIOI OCBITH 13 3a3Ha4€HOiI TeMU (y TOMY YHCIl, CaMOCTIHHO
OMpallbOBAaHOI'O Marepially) 3a HaOyTUMHM HaBUYKaMM II1JT 4Yac BHUBYECHHS
TEOPETUYHOTO Marepialy Ta BUKOHAHHS 3aBJaHb MPAKTUYHUX Ta JIa0OpaTOPHUX
poOIT.

Kpumepii nomounozo oyinioéanusa 3uanb 3000y68a4ie Ha NPAKMUYHOMY MA
nabopamopnomy 3ausimmi (oyinioemucs 8 dianazoni 6io 0 0o 3 banis):

3 Oanu — 3aBAaHHS BUKOHAHE B IOBHOMY 00Cs31, BIATOBiAb BipHA, HABEECHO
apryMeHTalll0, BAKOPUCTOBYIOThCS MPOQECiiiHI TEPMIHU;

2 Ganv — 3aB/IaHHS BUKOHAHE, ajieé OOIPYHTYBaHHS BiMOBil HEIOCTATHE,

1 Gan — 3aBaaHHS BUKOHAHE YaCTKOBO,

0 OasiB — 3aBJIJaHHS HE BUKOHAHE.
BukianaueM OLIHIOETHCS MOBHOTA PO3KPUTTS MUTAHHS, LIIICHICTh, CUCTEMHICTb,
JIOTIYHA  TIOCHIOBHICTh, BMIHHS  (OPMYIJIIOBAaTH BHUCHOBKH, aKypaTHICTb
o opMIIEHHSI TUCEMOBOT pOOOTH, CAMOCTIHHICTh BUKOHAHHS

MoaynpHHAN KOHTPOJIb.
Kputepii oliHIOBaHHS 3HaHb 3/100yBadiB IMiJi Yac BUKOHAHHS MOIYJIbHUX
KOHTPOJILHUX POOIT:

Kpumepii oyinrosanns 3nanv 3000y6auie nio yac BUKOHAHHS MOOYVIbHUX
KOHMPOAbHUX pOOim

Mooynw oyintoemucs 6 dianazoni 6i0 () 0o 12 6anis:

12 GaniB — MonysibHA poOOTa 3100yBaueM BUKOHaHa B IOBHOMY 00CSI31;

11 6aniB — poboTa BukoHaHa mMaixke Ha 90% BiJ 3arajibHOTO 00CTY;

10 OamiB — 00OCST BUKOHAHUX 3aBaaHb CTaHOBUTH Bix 80% 1o 89% Bix 3arajabHOrO
o0csry;

9 GaniB — 3100yBau BukoHaB e B 70% 10 79% Bij 3arajqbHOTO 00CATY;

8 6aniB — oOcsar BUKoHaHO1 poO0oTH cTaHOBUTH B 50% 10 69% Bij 3arajibHOTO
o0csry;
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7 GamB — BUKOHaHa 4yacTuHa poOoTu ckmanae Big 40% mo 49% Binm 3aranbHOTO
o0csry;

6 OamniB — cknamae Big 30% 10 39% Bija 3araibHOTO 00CATY;

5 OamiB — 00CIr BUKOHAHMX 3aBaaHb ckiamac Big 15% mo 19% Bix 3araJbHOro
o0csry;

4 Gamu — B IIJIOMYy OOCST BHKOHAaHUX 3aBAaHb ckiamae Bim 10% mo 14% Bin
3arajbHOTO 00CATY;

3 0anu — B 1IIJIOMY O0OCAT BUKOHAHUX 3aBJaHb ckiaaae Bia 5% 10 9%

2 Oanmum — B UJTOMY 0OCST BUKOHAHUX 3aBaHb ckianae Bim 3% mo 4%

1 Gax - mimoMy 0OCsT BUKOHAHUX 3aBAaHb ckiaagae Big 1% mo 2%

0 - 3aBmaHHs, epeadaUeHe Ha MOAYJIbHA POOOTY, 3700yBaueM HE BUKOHAHE.

IincyMKoBHiI KOHTPOJIb.

Kpurepii o1iHIOBaHHS 3HaHb 3100yBayiB Ha €K3aMeH1

IincymMKoBHiI KOHTPOJIb.

Kpurepii oriHIOBaHHS 3HaHb 3/100yBadiB Ha €K3aMEHI OIIHIOETHCS B Jiana3oHi Bijl
0 mo 25 GaniB:

22-25* - [locimigoBHA 1 TOBHA BIIIOBIAL HA TOCTABJIEH] 3alIUTAHHS.

20-24* - 'V BiamoBiai 3po0JiieHa HEMPUHITUIIOBA MOMUJIKA HECYTTEBOTO XapaKTeEPy,
IIPY TIOBHUX 3HAHHSIX MMPOTPAMHOTO MaTepiaiy.

16-19* - V BigmoBimi 3poOjeHi [eski HEMPHHIMIIOBI MOMMIKHA, HECYTTEBOTO
XapaKTepy, IpH MOBHUX 3HAHHSX MPOTPAMHOTO MaTepiay.

12-15* - V BiamoBigi 3po0iieHO MAesiKi TMOMWJIKH, TMPH HE TMOBHUX 3HAHHSX
IPOrpamMHOro MaTepiany.

9-11* - HegocTraTHs MOBHOTA BUKJIAJIEHHSI MaTepialy, HasBHICTh HETOUHOCTEU MPHU
BUKJIQJICHHI TEOPETUYHUX TMUTaHb. [lopymieHHs JOTIYHOI  MOCIIAOBHOCTI
BUKJIQJICHHS MaTepiaiy.

5-8* - BiacyTHICTh 3HaHb MO OUIBIIN YAaCTHHI MaTepially, MOTaHe 3aCBOEHHS
MOJIOKEHB KYpCY.

0-4* - BiacyTHICTh 3HaHb TO MaTepialy JUCIUIUIIHU, HE 3aCBOEHHS TOJIOXKEHb

10.ITepeJtik TEOpeTUYHUX MUTAHB JJIS MiITOTOBKH /10 €eK3aMeHY
Po3ain 1

Y d4omy monsrae CyTHICTh KOHIYKTOMETPUYHOTO THUTpPYBaHHA? Yum
oOyMOBJIeHA HAsBHICTh TIEPETHMHY HA KPUBUX KOHIYKTOMETPHYHOTO
TUTPYBAHHS B Kparlll €KBIBAJIEGHTHOCTI?

SIK IpOBOAATH KOHAYKTOMETPUYHE TUTPYBAHHS CYMIIICH PEUOBUH?
Onumiite, SK 3a JOMOMOTOK KOHAYKTOMETpIi KOHTPOJIIOIOTH SIKICTh
CUPOBUHU?

Ha yomy rpyHTyeThCs KyJoHOMeTpuuHe Bu3HaueHHsA? [lpuBenite Kpusi
KYJIOHOMETPUYHOTO TUTPYBAHHS i MOSICHUTE TXHI1N BU.

[IpuBeniTb  NPUHLIMIIOBY  CXE€My  YCTaHOBKM  JJIi  BUKOHAHHS
KYJIOHOMETPUYHOTO aHaIi3Yy.

VYKaxiTh nepeBaru ¥ HeAOMIKH KyJOHOMETPUYHOTO METOJTY aHAIII3Yy.



=~

10.

11.
12.

13.
14,
15.
16.
17.
18.
19.

20.
21.

22,

23.

24,

25,
26.

21.

28.

29.

30.

VY 4oMy CKIIaJa€eThCs CYTHICTh BOJBTAMIIEPOMETPUYHOTO METOTY aHATI3Y?
SIK 3MIACHIOETHCS aMIIepOMETPpUYHE TUTPYBaHHA? UnM BH3HAYa€ThCs (hopma
KPUBOI aMIIEPOMETPUYHOTO TUTPYBAHHS?

OxapakTepu3yiiTe METOAM BH3HAYCHHS KOHIIGHTpAIll pPO3YUHIB Yy
BOJIbTAMITEPOMETPIi.

Ha3Bith 00macTi 3acTtocyBaHHs, IiepeBarm W  HEAOJIKH  METOIy
aMIIEPOMETPUICCKOTO TUTPYBAHHS.

Po3mia 2

Yim BIIPI3HAIOTHCS METOIM €MiCiitHOT 1 a0COPOITIHHOT CIIEKTPOCKOTTIi?

SIKi criekTpajabHI METOIM BHUKOPUCTOBYIOTH JJISi AHATITUYHOTO BHU3HAUYCHHS
PEYOBHH PI3HOI MPUPOIU?

ki 0cO0IMBOCTI AaHAIITUYHOTO BUZHAYEHHS METaIIB?

SIki MEeTOAM 3aCTOCOBYIOTH JIJIsl BU3HAUYECHHSI BMICTY OapBHUKIB?

Sxuii MeToa HaOUTBIT eheKTUBHUM /IJIs aHAJI3Y OpraHIYHUX KUCIIOT?
Ha3Bith i3uKko-xXiMiuHI METOAM, 3aCTOCOBYBaHI JJis i1JeHTHdIKAIi i
KUTbKICHOTO BU3HAUYEHHS PEYOBHH MOJIEKYJISIPHOL Oy10BU

Sk poBOJIATH aHAJ3 MOJIiCaXapuIiB Y XapuOBUX MPOTYKTaX?

SAxuM METOAOM JTOCTIKYIOTh 3MICT BAXKKUX METAJIIB?

SxumM MeTogoM 3a0e3neuyeThcsl BUSABJICHHS I KUIBKICHE BU3HAYCHHS
a(IaTOKCUHIOB?

Sxum 00pa3oM MpPOBOAATH aHAII3 (PYHTILUIIB Y XapUOBUX MPOAYKTAX?
[losicHITh, Ha YOMY 3aCHOBaHI ONTHYHI METOAM aHami3zy? SKi ONTHYHI
e(eKTH MOXKYTh BIIOYBaTHUCS MPU B3AEMO/III IPOMEHIO CBITJIA 3 PEYOBHHOIO?
Ha vomy 3acHoBanuii cnektpodoroMerpuunuii Metoj a”amizy? OnuuriTh
cnoci®d BH3HAYEHHS KOHUEHTpAIll PO3YMHIB METOAOM TIpaayipOBaJILHOTO
rpadixka.

Sk mpoBOJATH aHaMI3 MIJISAXOM CHEKTPO(HOTOMETPUYHOTO TUTPYBaHHA? Y
SAKUX BUMAJKaX 3aCTOCYBaHHS LIBOTO CIOCOOY aHaMI3y € OuIbIle KpalumuMm y
MOPIBHSIHHI 3 1HIIMMU CIIEKTPATLHUMU METOAaMU?

CdopmynoiiTe OCHOBHI TEOPETHYHI NPHUHIIMIN aTOMHO-abCOpOIiitHOTO
CeKTpOhOTOMETPUIHOTO AHATII3Y.

Ha yomy 3acHoBaHwMii pehpakTOMETPUIHHUIN METO] aHATI3Y?

[Ilo Take moka3HWK nepenomieHHs? Bin skux (axkTopiB 3aJIeKUTh KHOTO
NOKA3HUK NEPEIOMIICHHS ?

Sxi mpunagu 3acTocoBYIOTh Y pedpakroMerpii? OnuIiTh TPUHIMUNI iXHBOI
mii.

Ak moB's3aHa 1HTEHCUBHICTH CBITJa, IO MPOMINIO Yepe3 CYCIEH3IIo,
3 KOHIIEHTpAIlI€I0 aHAT130BaHO1 PEUOBUHH B METOI1 TypOUIUMETPii?

Sxi mpwiagd BUKOPUCTOBYIOTH Yy METOMl TypOMAMMETpii, y MeTo.i
HedemomeTpii? OxapakTepu3yiTe MPUHITUI A1l TAKUX MPUTIAIIB.

Ha3BiTh mepeBaru it HeJIOJKKU METOMIB TYpOuaUMeTpii i HedemomeTpii.

Po3ain 3



31.

32.

33.

34.

35.

36.
37.

38.

39.

40.

41.

42.

43.

44,

45,

46.

Oxapakrtepu3yiite (Pi3uko-xiMiuHI TPOIECH, SKI JieKaTh B  OCHOBI
XpoMarorpadUuyHuX BU3HAYECHb.

OxapakTepu3yTe OCHOBHI OCOOJMBOCTI TIAllepOBOi ¥ TOHKOIIAPOBOT
xpomaTtorpadii.

Aki cnocoOM BH3HAUYCHHS KOMIIOHEHTIB TIpOOM BUKOPHUCTOBYIOTH V
narepoBii 1 TOHKOIIApoBiit XxpoMartorpadii?

Ha sixomy siBHIIll 3aCHOBaHE BHM3HAUEHHS «IO IUIONI 30H»? SIKuii xapakTep
3aJeKHOCTI MK Macor0 pPEYOBHMH 1 TUIOIICI0 30HM HAa XpoMaTorpaMmax’?
OnuiiTe Xia MPOBEACHHS BUSHAYCHHS.

VY 4omy CyTh €KCTPaKLIMHOTO METOY BU3HAYEHHS KOMIIOHEHTIB?
OxapakTepu3yiiTe OCHOBHI 0COOJIMBOCTI ra30Boi XpoMartorpadii.

Sk HaszuBaeTbcs rpadik, OTPUMAHUM Yy pe3ylbTaTi peecTparii CUTHATY
razoBoro xpomatorpady? Sk 3a A0MOMOror IHOro rpadika MPOBOASATH
171eHTU(IKAIII0 PEUYOBUH 1 KUIbKICHE BU3HAYEHHS BMICTY KOMIIOHEHTIB
JOCII)KYyBaHOI Cyminii?

Ha sxux mnpuHuuMIax mnmojiuly 3acHOBaHa piauHHA Xpomartorpadis? Ski
0COOJIMBOCTI IILOTO METOAY?

Oxapakrepu3yiTe NPUHIUN 3AIACHEHHS PO3MOALTY METOJJOM HOHOOOMIHHOI
xpomarorpadii.

Ha 4omy 3acHoBaHa renb-npoHukaroda xpomartorpadis? ki copOeHTH
BUKOPHUCTOBYIOTh Y JAaHOMY METO1 aHamizy? I BHIIJICHHS SKUX MOJEKYI
BUKOPHUCTOBYETHCS JaHUI METOA?

SIKi OCHOBHI 3aBJAaHHS BHPIIIYIOTH XpOMarorpadiuHi METOAMU aHami3y
CTOCOBHO JI0 00JIaCTl XapyOBUX BUPOOHUITB?

OO6nacTe BHUKOPHCTaHHA Ta30BOTO Xpomarorpada — MacCHeKTpoOMeTpa
TORION T 9.

OO6yiacTh BUKOPHUCTaHHS XIMIYHOTO JIE€TEKTOpa PIAMH 1 TBEPAUX PEUOBUH
Progeny Res Q.

OO0nacTb BUKOPUCTaHHS  PYYHOTrO MOPTaTHBHOTO PomaHcrekTpomeTrpa
Regacu

SIKy pedyoBUHU MOXKE BU3HAYUTHU PYYHUM NMOPTATUBHUM PoMaHcmekTpomerp
Regacu.

SAxu peyoBMHU MOKE BH3HAYUTH XIMIYHUN JETEKTOp OOMOBUX OTPYHHHUX
peuoBuH JCAD M4Al.

IToaiTHKa BUKJIAJAHHA HABYAJIBLHOI JUCHHUILIIHHA

1. AKTMBHa yd4acTb B OOTOBOpPEHHI HaBYAJIBHUX IMWTaHb, MOMEPEIHS
MIATOTOBKA 7O TPAKTUYHUX Ta JTA0OpAaTOPHUX 3aHATh 3a PEKOMEH]IOBAHOIO
JITEPaTyporo, SIKICHE 1 CBO€YaCHE BUKOHAHHS 3aBJaHb.

2. CymiiHHE BUKOHAaHHS PO3KJIANy 3aHATh 3 HABUAJIbHOI JAUCIUILTIHH
(HemomycTUMICTD TIPOITYCKIB Ta 3aIi3HEHb HA 3aHSTTSI.

3. HenpunyctumicTh KOpUCTYBaHHS MOOUIBHUM Tele(OHOM, TIJIAHIIIETOM YU
IHITUMA MOOUTbHUMHU TIPUCTPOSIMU IMiJI Yac 3aHATTS 0e3 J03BOJy HAyKOBO-
MeJIaroriYHoro MpalliBHUKA.



4. 3mo0yBay BHINOI OCBITM Ma€ MPaBO [I3HATUCA MPO CBOKO KUIBKICTH
HaKoMMYeHUX OaJliB y BUKJIaJaya HaBYaJIbHOI TUCIMILUTIHU Ta BECTH BIACHUN 00JIIK
X OaJiB.

5. 3po0yBau BHWINOI OCBITM TOBUHEH JOTPUMYBATHUCA  IOJITUKH
JIOOPOYECHOCTI 1T YaC BUKOHAHHS CaMOCTIHHOI a00 1HAUBIIyaabHOI POOOTH.
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