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PoGova mporpama HaB4ajabHOI JUCHUIUTIHM “EJEKTpOXiMIYHI METOAM aHaTi3y”

JUUIS1 CTY/ICHTIB OCBITHBOTO PiBHS OakanaBp, cnemiansHocti 102 “Ximia”, 2022 — 14 c.

Po3pobrnk: [Ay6encbka JI.O., kauaumaT XiMI9YHUX HAyK, JOIEHT, 3aBilyBayka

Kadeapu aHaTITUYHOT XiMii.

PoGouy nporpamy cxBajieHO Ha 3aciJlaHH1 Kadeapu aHATITHYHOT XIMil
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1. OITUC HABYAJIBHOI JTUCIIUTLJITHUA
Hucrumurina "OcHOBH  cTaHmapTu3amii’ € IUCHUIDIIHOK HUKJIY mpodeciiinoi Ta npakTHYHOL
MiArOTOBKH 3a 0JI0KaMH BHOIPKOBUX AMCIUILIIH Ui crietiianbHocTi 102 Ximis. Yutaerbes y 7 ceMecTpi B
00cs31 4 KpeauTH, y TOMY 4ucii 48 romuH ayIuTOPHHMX 3aHSTh, 3 HMX 32 TOOUH JIeKIi 1 16 mpakTU4HHUX

3aHSTh, @ TAKOXK /2 TOJUHM CAMOCTIHHOT poOOTH. 3aKIHIYETHCS 3aTIKOM.

HaitmenyBanHs l"ay3b 3HaHB, HAIPSM ITiITOTOBKH, XapakTepucTriKa HaBYaJIbHO1
MTOKA3HUKIB OCBITHBO-KBaTi (hiKaIiTHUI piBEHD JTUCIATUTIHA
oo . l'any3p 3HaHb Jlenna (popma nasuanns
Kinoxicms kxpeoumis — 4 . .
10 IpupoaHudi HaAyKH BinpHoro Bubopy
Mooynie —1 Pix niocomosxu: 4
3micmosux mooynie — 1 Cemecmp: 7
3azanvua Kinvxicmo . . .. Jlexyii: 32 ron
. Cneyianvnicme 102 Ximist : -
eooun: 120 Ipaxmuuni 3anamms’ 16 ron
TuorcHesux 200un: . Lo ... Camocmivna poboma: 72 ron
Ocgimnvo-xeanigpixayitinuii pieens —
ayoumoptux — 3 L
OakanaBp Buo xonmponro: 3anik

camociina poooma— 4,5

CriBBiTHONICHHSI KUTPKOCTI TOJMH ayAUTOPHUX 3aHATH 10 CAMOCTIHHOI poOoTH cTaHOBUTE: 1:1,5

Merto1o i 3aBIJaHHAM HABYAJbHOI JUCUMILIIHM € 3a0e3Me4YeHHs OJHi€l 3 KIIIOYOBUX CIIEialbHUX
KOMIIETEHTHOCTEH, mepenbadennx CTaHZapTOM BHINOI OCBITH YKpaiHM s mepimoro (6akaaaBpChKOToO)
piBHs cremiansHocTi 102 Ximis CK-3: 3ngatHicTh oniHIOBaTH Ta 3a0e3MeuyBaTH SAKICTh BUKOHYBaHUX POOIT
BUXOJASYM 13 BUMOT XIMIi4HOI MeTpoJsorii Ta mpodeciiHUX cTaHAapTiB B ramysi ximii, a Takox CK-5
3naTHICTh 34IMCHIOBaTH cydacHi Meromu anamizy ganux; CK-8 3patHicTs 3miHCHIOBaTH KiJIBKICHI
BUMIPIOBaHHSA  (I3WKO-XIMIYHMX  BEJIMYHMH, OIIMCYBAaTH, aHAJNI3yBaTH 1 KPHUTHYHO  OIlIHIOBaTH
EKCIICPUMEHTANIBbHI JIaHi.

IIpeamer HaBYaAbLHOI AUCHUILTiIHN "OCHOBY CTaHAApTU3AIII BKIIOYAE METOIN CTaHIAPTH3AIIIT 1
METPOJIOTIi y XiMii, KOHTPOJIi IKOCTI MPOIYKITii, 0OXOPOHI HABKOJHUIITHHOTO CEPEIOBHIIA TOIIIO.

V pasi ycnimHOro BUBUCHHS AUCLUILITIHY CTYACHT HaOy e 3arajibHUX KOMIETeHTHOCTEH:

3K 1. 3paTtHicTh 10 aOCTPaKTHOTO MHUCJICHHS, aHANII3y T4 CHHTE3Y.

3K 2. 3p1aTHICTh BUUTHCS i OBOJIOJ[IBATH CYYaCHUMU 3HAHHSIMHU.

3K 10. 3paTHIiCTh 10 MOMIYKY, 0OpOOJIEHHS Ta aHaIli3y iH(popMallii 3 pi3HUX HKEPEIL.
Ta creniaTbHUX KOMIIETEeHTHOCTEI:

CK-3: 3pmaTHICTh OIiHIOBATH Ta 3a0e3IeuyBaTH SKICTb BUKOHYBAaHUX POOIT BHUXOASYH 13 BUMOI XiMIYHOI
METpOJIOTii Ta MpodeciiHuX CTaHAapTIB B ramy3i Ximil

CK-5 3paTHicTh 3A1MCHIOBaTH Cy4acHi METOIH aHAIli3y JaHUX

CK 8. 3parHicTs 3milCHIOBATH KUIBKICHI  BHMIpIOBaHHSA  (Di3MKO-XIMIYHHX BEJHYMH, OIKMCYBAaTH,
aHaJli3yBaTH 1 KPUTHYHO OLIIHIOBATH €KCIIEPUMEHTANIbHI 1aHi.

HporpamHi pesyabTatu HaBuyauus (ITPH):

IMP09. IlnanyBaTH Ta BUKOHYBAaTH XiMIYHMH €KCIIEPUMEHT, 3aCTOCOBYBATH NPUAATHI METOAUKU Ta TEXHIKU
MIPUTOTYBaHHS PO3YHHIB T4 PEarcHTIB.

IP13. AmnamizyBaTH Ta OLIHIOBATH JaHi, CHHTE3YBaTH HOBI i€, 1[0 CTOCYIOThCS XiMii Ta ii MPUKIaIHUX
3aCTOCYBaHb.

ITP14. 3pificHIOBaTH €KCIEPUMEHTAIBHY POOOTY 3 METOIO TMEPEBIPKH TIMOTE3 Ta MOCHIMHKEHHS XiMITHHX
SIBUIIT 1 3aKOHOMIPHOCTEH.

IP15. CrnpoMoXHICTH BUKOPHCTOBYBAaTH HaOyTi 3HAHHA Ta BMIiHHA U PO3PaxyHKiB, BiZoOpakeHHS Ta
MOJICJIIOBaHHSI XIMIYHMX CHCTEM Ta MPOLECiB, 0OPOOKH EKCIIEpUMEHTANBHUX JaHUX.

[IP16. BukonyBatH KOMII'IOTEpHI OOYHCICHHS, LIO0 MalOTh BIAHOWICHHA A0 XIMIYHHUX mpoOieM,
BHKOPHCTOBYIOUM CTaHIApTHE Ta CIICMialbHEe TpOTrpaMHE 3a0e3leueHHs, HaBHUYKH aHai3zy Ta
BiOOpakeHHs pe3yiIbTaTiB.



Bumoru 10 3HaHb Ta BMiHb.

Cmyoenm noeunen 3Hamu:

- OCHOBH CTaHIApTullii (3aBOaHHs, PiBHI, METOIH);

- TOJIOBHI cTajii po3pOoOJICHHS CTaHAAPTIB; MEp)KaBHUM HATJsAL 3a BIPOBA/DKCHHAM 1
JOTPUMYBaHHSIM CTaHIAPTIB;

- TOJIOBHI HOHSATTS Ta TEPMiHM B Traiys3i sIKOCTI;

- OCHOBHW CTaHJapTHU3aIlii 3aC00IB 1 METOIB BUMIPIOBaHHS,

- OCHOBH 3aCTOCYBaHHS CTaHAApTU3aLil 1 METPOJIOTii B XiMii;

- MDKHapOJHY CHCTeMY OJMHUID (i3nuHuX BennuuH (SI) B Ximii;

- TIOHATTS Ta TEPMIHH B TaTy31 METPOJIOTIIHOTO 3a0€3MEeUeHHS y XIMIYHUX BUMiPIOBaHHSX;

- OCHOBM MaTeMaTHYHOI CTATUCTHUKHU,

- CTaTHCTUYHIi 3aBAaHHS (Di3MKO-XIMIYHMX BUMipIOBaHb.

Cmyoenm noeunen emimu.

- KOpHCTyBaTHCS ©0a3aMW [aHWX CTaHIAPTIB, BUKOPHCTOBYBAaTH CydacHi iH(opmariiiHo-
KOMYHIKaIliitHI TeXHOJIOT1 IJIs1 300py, aHaIli3y, ONpaIlfoBaHHs, iHTepIIpeTAaIlii JaHuX;

- 33 T[acmoproM 3aco0iB  BHMIPIOBAJbHOI TEXHIKM BHU3HAYaTH iXHI  METPOJIOTiyHi
XapaKTepUCTHKH,

- CTaTHCTUYHO ONpAIlbOBYBATH PE3yNbTaTH MPSIMHUX 1 OMOCEPEAKOBAHMX EKCIEPHUMEHTAIbHHX
BUMIpIOBaHb Y XiMii,

- BimoOpakaTd pe3yNbTaTH y 3aralbHO MPUUHATIH (opmi 3 ypaxyBaHHSIM MIKHApPOIHHUX Ta
HaIliOHAJTHHUX BUMOT Ta PEKOMEHIAIIH;

- (QopMyIIOBaTH HYJIb-TIOTE3Y MiJ YaC BUKOHAHHS BUMIPIOBAaHb 1 CTATHCTUYHO ii IEPEBIpATH.

MMPOT'PAMA HABYAJIbHOI JUCHUIIJITHUA
TEMA 1. CyTHicTh i 3aBJaHHS CTAHAAPTHU3allii, OCHOBHI MOHATTS, PiBHI Ta HANPAMH
PO3BUTKY
Jlekuis 1. B3aemo3B 130k cTangapTH3amii, ceprugikamii i MeTpoJIorii.
KopoTkuii icTopuuHui OIISIA PO3BUTKY CTaHAapTu3alii, ceprudikamii 1 MeTpoJorii.
CyTHicTb 1 3aBIaHHS cTaHAApTHU3aLIl, cCepTH]IKaIii 1 METPOJIOTii.
["onmoBHI MOHATTS 1 BU3HAYCHHS B TAJIy31 CTaHIapTU3AIlll.
Jlekuis 2. /lep:kaBHA cucTeMa CTaHAAPTH3AILI.
Jlep>xaBHa cucTeMa CTaHIAapTH3allii, CHCTeMa OpraHiB 1 CIy0 cTanaaptuzarii. [InanyBanHs
poOiT 13 cranaapTusanii. Kareropii ctangaptis, 3MIiCT Ta mo3HaueHHs. Po3poOiieHHs cTaHAapTiB B
Vkpaini. OcHOBHI cTajii po3poOsieHHs cTaHAapTiB. Jlep>kaBHUI Harjsa 3a BIPOBAHKCHHSAM 1
JOTPUMYBAHHSIM CTaHIAPTIB.
MixHapoaHa CTaHIapTU3allis, MIKHAPOJIHI opraHizallii 13 cranmaprtusamii. Po3poOneHHs
MDKHapOAHMUX cTaHAapTiB. OCOOIMBOCTI CTaHAAPTU3ALT Y PO3BUHYTUX €BPONEHCHKHUX KpaiHax.
Jlekuisi 3. HopmaTuBHO-npaBoBa 0a3a cTaHIapTH3AILil.
Cucrema cTaHJIapTiB OXOPOHU HABKOJMWIIHHOTO CEPEOBHINA 1 SIKOCTI KHUTTS JIFOIMHH.
Mixnaponi crannaptu cepiii 9000, 10000, 14000, 22000.
Indopmariiiine 3abe3nedeHHs B chepi cTaHAapTU3AILI.
Jleknist 4. TeopeTnuHi i MeTOAMYHI OCHOBHU CTaHIAPTH3ALII.
VYHidikamis, cucremarusaitis, knacudikamis. Kogysanns, mruxosi 1 QR koau. VJIK, ISBN
TOLIO.
IpakTuyne 3ausaTTs 1. HopmaTuBHO-IpaBoBa 6a3a cTaHaapTu3aiii B rajay3i ximii.
OcobnuBocTi cTaHIapTU3allii y pO3BUHYTUX €BPOIEHCHKUX KpaiHax TexHi4HI perjaMeHTH
(TP) i texniuni ymoBu (TVY) y ramysi XiMIiYHOro BHPOOHHIITBA, XIMIYHOIO aHAII3y i CYMIKHHX
raiy3sx (xap4yosa, (hapMalieBTU4HA IPOMHCIIOBICTb, aHAII3 00’ €KTIB TOBKIILIS TOIIIO).
TEMA 2. CranaapTu3auis Ta skictb. Ceprudikaiisi, ceprudikaru.
Jlekuist 5. Ceprudikanis, ceprudikaru
[ToHATTS Ta TEpMiHM B Tally3l SIKOCTI. 3arajbHI BIJJOMOCTI MPO CHUCTEMY cepTudikarii
VYxpCEITPO. Ceprudikaty 1 3HakM BIAMOBIAHOCTI cucteM ceprudikamii. EdexTuBHIiCTH
CTaHJapTH3aIli 11010 MOJIIMIICHHS SIKOCTI.



Jlekuisi 6. InenTudikanis Topapis i mocayr. Exosioriuna ceprudikanis.

OCHOBHI TOJOXEHHS cUCTeMM iAeHTUdiKaii ToBapiB 1 mociuyr. I[HdopmyBaHHS 1po
BIJIMOBI/IHICTh TOBapiB BCTAHOBJIEHWM BUMOTAM. 3HAaKH BIIMOBIIHOCTI TEXHIYHUM pErIaMEHTaM.
3HaKu (CMMBOJIM) MapKyBaHHSI.

Exonoriuna ceprudikamis. CepTudikaiiis CHCTEM EKOJOTIYHOTO MEHEIDKMEHTY 3TiTHO 3
JACTY ISO 14000. Cucrema eKoJIOTIYHOTO MapKyBaHHS.

BunpoOyBanibai 1abopartopii aiis cepTudikaniiHuX Ta KOHTPOJIBHUX BHUIPOOYBaHb, 5K Y
cucTeMi cepTH]ikallii BAKOHYIOTb POJIb TPETHOI CTOPOHHU.

IIpakTuyHe 3aHATTS 2. BUunpoo6yBaJibHi JJadopaTopii: BUMOIY Ta NOPAIOK aTecTalii.

JokymeHraniiss BunpoOyBanbHuX Jsaboparopiii. Cdepa 1 ramy3p arectauii sabopartopiil.
O3znaitomieHHs 3 0610;110TeKOI0 KadeaIpyu aHAIITHYHOI XiMii B Tary3i akpeauTariii Jadboparopii.

TEMA 3. CranaapTu3auisi 3aco0iB i MeTo1iB BUMipIOBaHHS.

Jlekuisi 7. [lpeamer i 3aBa1aHHSI MeTPOJIOTii.

CytHicTh 1 3aBIaHHA MeTpoJorii. MeTposioriyni ciyx0m Ta iX IisUuIbHICTB. MeTposoriyHa
eKcrepTru3a. 3HAYCHHs METPOJIorii il HAayKOBO-TEXHIYHOTO TIPOTpPeCcy Ta IMPOMHUCIOBOCTI.
Mertpornoriuna cinyx6a Ykpainu. Mi>kHapoiHa opraHi3aiiist 3aKOHOIaB40T METPOJIOT].

Jlekuis 8. ®izuuHi BeJUUHHHU.

@®i3u4HI BEIMYMHM K TOJOBHUH 00’€KT BUMIpIOBaHHSA. MiXHapojaHa cuctema (i3HUHUX
BeNMYMH. MDKHApOJAHA CHCTEMa OJMHHMIIb. OCHOBHI, MTOXIiHI, YaCTUHHI 1 KpaTHi onuHuI. [IpaBua
3aCTOCYBaHHS OJMHHIIL BUMIPIOBaHHS 1 HAIMMCAHHS Ha3B Ta MO3HAYEHb OJMHMIIL BUMIPIOBaHHS 1
CHUMBOJIIB BEJIMYHH.

Jlekuisi 9. [Ipouec BUMiproBaHH.

Krnacudikariiss Ta OCHOBHI XapaKTEpUCTHUKH BHUMIipIOBaHHS. [IpUHIUN, METOA 1 METOauKa
BUMIpIOBaHHs. Buau 1 Metoan BumMiproBanHs. [IoxuOku BUMiproBaHb. MeTposioTiuHe 3a0e3eUeHHS
€IHOCTI BUMIPIOBaHb.

Jlekuisi 10. 3aco0u BUMiproBaHb.

Buau 3aco6iB BumiptoBanHs (3B). Merpouoriuni 3acoou BumiptoBanHs. [loxuOku 3aco0iB
BUMIpIoBaHb. CHUCTEMaTHYHA, BUMAKOBa, a0COJIOTHA, BIIHOCHA, IIPUBE/IEHA, OCHOBHA, J10/1aTKOBA,
cratuyHa 1 auHamiuHa noxuOku 3B. HopmoBaHi MeTposoriuHi XapaKTEpUCTHKH 3aco0iB
BuUMiproBaHb. Metposoriuna atecraiiss 3B (moBipka). Kiacugikaris 3aco0iB BHMipIOBaIbHOT
TEXHIKH.

Jlekuisi 11. Pe3yabTaTu BUMipeHHs1 Qi3HIHUX BeJIUYHMH.

[Moxu6ku BuMipiB. CTaTUCTUYHE ONpPAIIOBAaHHA NPSIMUX PIBHOTOYHHX BUMIpEHb, CyMYBaHHS
MOXUOOK.

IpakTnyne 3auaTTA 3. MipHuii XiMmiunuii mocyn sik 3acié BUMipIOBaHHS.

Krnacudikarrist MipHOTO MOCy1y, TOXUOKH 1 KJacH TOYHOCTI. ['pamyroBaHHsI MIpHOTO TIOCY/Y.

IIpakTuune 3anaTTa 4. 32c00M BUMipIOBAJILHOI TEXHIKH B XiMIYHOMY €KCIIEPHMEHTI.

Kmacu TowHOCTI 3ac00iB BHUMIPIOBAJIBHOI TeXHIKH. J[iama3oH BUMIPIOBaHb, TpaayloBaibHa
XapaKTEpUCTHKA, TOYHICTb, YyTIUBICTh, MPAaBUIIbHICTh 3aCO01B BUMIPIOBAaHHS.

3Ba)kyBaHHS — BUMIPIOBaHHS MAacH PEYOBUHU, BUMIPIOBAHHS ONTUYHOI I'YCTUHU, IOTEHIIANY,
CTpyMYy.

TEMA 4. CranaapTu3auisi i MeTpoJiorisi B Ximii.

Jleknis 12. OcHoBH 3acTOCYBaHHS CTaHAAPTH3aMil B XiMil.

Cranmaptuzariss XiIMIYHUX TEPMIHIB 1 BU3HAUYEHHS OCHOBHUX IOHSTh. XIMIYHI €JIEMEHTH 1
MPOCTi PEYOBHHHM, HA3BH, CUMBOIIM Ta HAWBAKJIUBIII TO3HAYCHHS.

Ximivai ctangaaptd. OCHOBHI THNHM CTaHAAPTHUX 3pa3KiB. 3aCTOCYBaHHS CTaHIAPTHHX
3pa3KiB JUIs BU3HAYCHHS CKJIaQy Ta BIACTMBOCTEW PEYOBMH 1 MarepiajiB. ATecTalis CTaHIApPTHUX
3pa3KiB.

XiMi4HI peakTUBHU Ta X KJIacudikaris.

MixHapoiHa cucTeMa OAMHUIL (I3UYHUX BEJIMYUH B XIMIi.

IIpakTnyne 3anaTTa 5. CTaHAAPTHI 3pa3Ku B XiMii.

CranmapTHi 3pa3ku B Ximii. ATecramis CTaHIAapTHUX 3paskiB. Kiacudikamis XiMidHUX
PCaKTHBIB.

Jlekuist 13. OcHOBM MaTeMaTH4YHOI CTATHCTHKH.



CTaTHCTHYHI TIMOTE3! 1 MPUUHATTS pimeHb. OyHKIIIT pO3MOIiTy BUITAIKOBOI BETMYUHH.
PO3MOLTH, SIKIi BUKOPUCTOBYIOTh y XiMiuHIM MeTpoJorii. OCHOBU KOPENSIIiIHOTO Ta perpeciitHoro
aHaizy

Jleknis 14. CratuctuyHi 3aBaanHs iznko-XiMiYHNX BUMIPIOBAHb

BumiproBaHHs XiMIYHOTO CKJIaay 1 BJIACTUBOCTEH pedOBHH. MeTposoridyHe 3a0e3rnedeHHs
KOHTPOJIIOBAHHS SIKOCTI BOAM, IPYHTY, HOBITPS, CUILCHKOTOCIIONAPCHKOI MPOAYKIIii, MPOMYKTIB
XapyyBaHHSI, BUCOKO YUCTUX PEUOBUH TOLIO.

OmnpaifoBanHsi pe3y/nbTaTiB MPSIMHUX 1 OINOCEPEIKOBAaHUX BHUMIpPIOBaHb, O(OPMIICHHS
pe3yabTaTiB BUMIpEHb 1 TpaBWja 3a0KPYIVICHHS. Mexka BHSIBICHHS, Jlalla30H BU3HAYYBaHHUX
YMICTiB, M€Ka BU3HAUYBaHUX YMICTIB.

IpakTuyHe 3aHATTS 6. ONpanoBaHHs i MOJTAHHS Pe3yJbTaTiB BUMIPIOBAHb.

OOuncneHHss TOXMOOK OJHOKpAaTHUX 1 OaratokpatHux BuMmiptoBanb. OdopmiaeHHs
pe3yabTaTiB BUMIpPEHb.

Jleknis 15. HeBu3Ha4eHicTh (HeMEeBHICTh) BUMIPIOBAHHS.

Ictopuuyna nmoBinka 1 TepmiHosoris. [lopiBHSHHS TOHATH “HEBU3HAYEHICTH 1 “mOXMOKa”.
CrangapTHa HEBU3HAYCHICTh TUNY A 1 Tumy B, cymMapHa crangapTHa HEBH3HAYCHICTh, PO3LINpPEHA
HeBH3HaveHicTh. Jliarpama IlapeTo.

Jleknist 16. Bepu¢ikauis ta Bamizanmis meromuk (3rimno 3 JCTY EN ISO/IEC
17025:2019)

3acToCyBaHHS TaHMX BaJliJaIlii Jyisi KOHTPOJIIOBAHHS SKOCTI.

[Ipo6oBinOip y BUMIpIOBaHHI XIMIYHOTO CKJaay pe4yoBUH. ['eHepanbHa, CKJajeHa,
nabopatopHa mnpobu. [loxubku mnpobOoBinOopy. OCOOIUBOCTI OIIHIOBAHHS HEBU3HAYEHOCTI
npo6oBiadopy.

Ipakruune 3auaTTa 7. HeBU3HAYeHicTH (HeMeBHiCTH) BUMipIOBaHHS.

AnropuT™MH OOYMCICHHS HEBH3HAYEHOCTI MPOOOBIIOOpYy, MPOOOMIATOTOBKH, KIHIIEBOI
aHATITUYHOI oreparlii BUMIpIOBaHHS CUTHAJTY, TOBHOT HEBU3HAYEHOCTI.

IMpaktuune 3anarrss 8. IlincymxoBe 3ansarTs (KonTposnHa po6Gora, TecTyBaHHS,

pe3eps).



CTPYKTYPA HABYAABHOI JUCIIUIIAIHHU
HABYAINbHO-TEMATUYHUI NNAH NEKUIA

INo Jrexrrii

HA3BH 3MICTOBHUX MOIYJIIB I TEM JIEKIIH

Kinvxicmo 2o0un

II

1a0

CyTHICTb 1 3aBJaHHS CTaHAApTU3allil, OCHOBHI MOHATTS, PiBHI Ta HAIPAMHU
po3BuTKy B3aeMo03B’ 130Kk cTaHmapTH3ariii, ceprudikariii i METPOJIOTI].

I[epxcaBHa cCuCTeMa CTaHI[apTI/BaLIﬁ.

HopmartusHo-nipaBoBa 0a3a cranmaptusanii. MixkHapoIHa cTaHaapTH3ALIIS.

TeopeTnuHi i METOIUYHI OCHOBU CTaHIAPTH3ALIII.

(2 IS S I GO I [ \S ]

Cranpgaprusauis Ta skicte. Ceprudikarisi, cepTudikaTy.

N (NN DN

Al b

InenTudikaris Toapis i mociayr. Ekonoriuna ceprudikaiis. BunpoOyBanbHi
nabopaTopii: BUMOTH Ta MOPSIOK aTecTamii

N

CranmapTu3ailis 3acobiB 1 MeTomiB BuMiproBaHHs. Ilpeamer 1 3aBmaHHS
METPOJIOT1.

®di3uuHI BEIHYNHH.

[Iponec BUMiprOBaHHS.

10

3acobu BUMiptoBaHb. MipHUN XIMIYHHH ITOCYT K 3aCi0 BUMIPIOBAHHS.

11

PesynpTaTti BUMipeHHS (i3UUHUX BETUUNH.

NN NN DN

12

Cranpgaptusauist i Metposorist B ximii. OCHOBH 3aCTOCYBaHHS METPOJIOTii B
ximii. CtangapTHi 3pa3ku B Ximii.

A~ oo |bs~

13

OcHoBH MareMaTWdHOi CTaTHCTHKU. CTAaTUCTHYHI TIMOTE3W 1 TPHAHITTS
pimens. yHKIIT po3noaiay

14

CratrctryHi 3aBIaHHA (Pi3UKO-XIMI9HUX BUMIPIOBAHb.

15

HeBusHaueHicTh (HENEBHICTh) BUMIPIOBaHHS.

16

Bepudikamis Ta Bamigamis Meromuk (3rimmo 3 JCTY EN ISO/IEC
17025:2019) IMpo6oBiabip y BUMipIOBaHHI XIMIYHOTO CKJIAy PCYOBHH.
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Konrtpoasna podora (pe3epn)

Bcboro roqun

32

16

72

Temu NPAKTHYHHUX 3aHATH

z

Ha3Ba Temu

KinbkicTh

roavuH

HopmartuBHO-1IpaBoBa 6a3a cTaHgapTU3allii B rajry3i XiMii.

2

BunpoOyBanpHi 1abopatopii: BAMOTH Ta MOPSIOK aTeCTallli.

MipHuil XiMIYHAN TIOCY/T SIK 3aCi0 BUMIpIOBaHHS.

3aco0u BUMIPIOBAJIBLHOT TEXHIKH B XIMIYHOMY €KCIIEPHUMEHTI.

CranmapTHi 3pa3Ku B XiMii.

OmnpairtoBaHHsl 1 TPECTABICHHS PE3y/IbTaTiB BUMIPIOBAHb.

HeBusnaueHicTh (HEEBHICTH) BUMIPIOBAHHSI.

0N |W(IN (P

KonTtpoasHa pobora

NININ|NINININ




Camocriiina po6ora

BriposoBx HaBYaJIBHOTO CEMECTPY KOKEH CTYIEHT OTPUMY€E iHAWBIAyaldbHE 3aBIAHHS UL

CaMOCTIWHOTO OMpAaIlOBaHHS — OMpalboOBYE CTaHAApT abo rorye pedepar. Temy pedepary um
CTaHJApT CTYACHT 00Mpae CaMOCTIHHO 13 3alpONOHOBAHOTO Nepeniky. OmiHka 32 BUKOHAHHS I[bOTO
3aBJIaHHS BPAaXOBYETHCS Y 3arajibHy cymy OaiiB, HAOpaHy CTYAEHTOM BIIPOJOBXK CEMECTPY.

10.

11.

12.

13.

14.

15.

16.

1. IlepeJiik cTaHAAPTIB AJ51 CAMOCTIHHOTO ONPANIOBAHHS
(3a BUOOpOM cTynEeHTa)

JACTY 2829.0-94 BbpyxT Ta BiAXOAM JOPOTOIIHHMX METAIiB 1 CIJIaBiB. 3arajbHi BUMOTH JIO
METO/IIB aHaTI3y

JACTY ISO 9964-1:2019 Sxicte Boau. Busnauenns Hatpiro Ta kamito. Yactuna 1. BusHaueHHs
HATpPiI0 METOIOM aTOMHO-abcopOuiitHOi criekTpodoromerpii (1ISO 9964-1:1993, IDT)

JACTY I1SO 9964-2:2019 Skicte Boau. BusnaueHHns Hatpiro Ta kaiito. YactuHa 2. BusHaueHHsS
KaJIif0 METOI0OM aTOMHO-abcopOiitHo1 criekTpodoromerpii (ISO 9964-2:1993, IDT)

JACTY ISO 5663:2007 Sxicte Boau. Busnauenns aszory 3a K empmamem. Metox micis
MiHepai3arii i3 3acCTOCyBaHHsIM celleHy sk karamizaropa (ISO 5663:1984, IDT)

JCTY ISO 5664:2007 Axicts Boau. BuzHauenns amoHito. MeToa AMCTHIIALIT Ta TUTPYBAHHS
(ISO 5664:1984, IDT)

JACTY 1ISO 6703-1:2007 Sxicte Bomu. BusnauenHs mianigiB. YacrmHa 1. Bu3HadeHHS
3aranpHOro BMicTy tianiaiB (ISO 6703-1:1984, IDT)

JACTY ISO 6703-2:2007 Skicte Bogu. Busnauenns mianigiB. YactumHa 2. Bu3HaueHHS
nerkoBuBinbHIOBaHKX miaHigiB (ISO 6703-2:1984, IDT)

JACTY ISO 6703-3:2007 Sxicte Bonu. Buznauenns miaHigie. Yactuaa 3. BusHaueHHs Xjmopumy
miany (ISO 6703-3:1984, IDT)

JACTY 1SO 7890-2-2003 fAxicte Boau. Busnayanus uitpaty. YactuHa 2. CrieKTpOMETpUIHHI
METO/ 13 3aCTOCYBaHHIM reperaanoro 4-propodenony (1ISO 7890-2:1986, IDT)

JACTY 1SO 7875-1:2012 . BusHaueHHs MOBEpPXHEBO-aKTUBHHX peuoBMH. Yactuna 1. Meton

BU3HAYCHHS BMICTY aHIOHHHMX TIOBEPXHEBO-aKTMBHUX PEYOBHH BHMIPIOBAHHSIM 1HJIECKCY
metuaeHoBoro Omakutaoro (MBAP) (ISO 7875-1:1996, IDT + ISO 7875-1:1996/Cor.1:2003,
IDT)

JICTY ISO 7887:2003 . Busnauanus i gocmipkyBanns 3abapsiaerocti (ISO 7887:1994, IDT)

JCTY ISO 8466-1-2001 SIxicte Boau. BusHadaHHS rpaayloBaIbHOI XapaKTEPUCTUKA METOIUK
KUTbKICHOTO  XimMiyHOro anami3y. Yacruna 1. CraructuyHe OIIHIOBaHHS  JIIHIHHOI
rpaayroBanbHOi xapakrepuctuku (1SO 8466-1:1990, IDT)

JCTY ISO 8467:2021 Slkicte Boau. BusHadenHs mepmanranatHoi okucHioBanocti (ISO
8467:1993, IDT)

JACTY ISO 9297:2007 Sxicte Boau. Busnauenns xmopuaiB. TurpyBanHs HiTpaToM cpibia i3
3aCTOCYBAaHHSAM XpOMaTy SK iHaukaropa (Metoq Mopa) (ISO 9297:1989, IDT)

JACTY ISO 9963-1:2007 fxicte Bomu. Busnauennst myxkHocti. YactunHa 1. BusHaueHHs
3arajapHOI Ta yacTkoBoi aykHOCTi (ISO 9963-1:1994, IDT)

JACTY ISO 9963-2:2007 SAxicte Boau. BusnauenHs myxHocTi. YactmHa 2. BusHavyeHHS
kapOoHatHoi ry>kHOCTI (ISO 9963-2:1994, IDT)



17.

18.

19.

20.

21.

22.
23.
24.
25.
26.
217.
28.

29.

30.

31.

32.
33.

34.

35.

JACTY 1SO 10260:2007 Sxicte Boau. BumiproBanHa OiOXiMIYHHUX IapaMeTpiB.
CrneKTpOoMeTpUYHHIA METO]T BU3HAYaHHS KOHIIEHTpaiii xiaopodiny-a (ISO 10260:1992, IDT)

JACTY 1SO 10304-2:2003 Skicte Bomu. BuzHauaHHS pO3UYMHEHHUX aHIOHIB METOJIOM PiIUHHOT
ioHHO1 Xxpomarorpacgii. Yactura 2. BusHaueHHs OpoMiny, XJIOpHay, HITpary, HITPHUTY,
optodocdary ta cynbdary B criunux Bogax (ISO 10304-2:1995, IDT)

JACTY 1SO 10304-3:2003 Skicte Bomu. BuzHauaHHS pO3YMHEHHUX aHIOHIB METOJIOM PiIUHHOT
ionHO1 xpomarorpadii. Yactuna 3. Busnauenns xpomaty, Woaumay, cynb(iry, TiolHaHaTy Ta
tiocynbdary (1SO 10304-3:1997, IDT)

JACTY 1SO 10359-1:2017 Sxicte Boau. Buznauenns ¢propuny. Yactuna 1. Enexrpoximiunuit
METOJ [T MUTHOI Ta cirabko3adpyauenoi Boau(I1SO 10359-1:1992, IDT)

JCTY 1SO 11885:2005 Slkicts Boau. Busnauenus 33 eJIeMEHTIB METOIOM aTOMHO-EMIiCiHHOI
CIIEKTPOMETPIi 3 IHAYKTHBHO 3B’ s13aH0i0 mazmoro (I1SO 11885:1996, IDT)

I'CTY 34.006-96 Boau BupoOHMYI TEMJIOBUX €IEKTPOCTAHITIA. MeTo1 BU3HAYCHHS JIYKHOCTI
I'CTY 34.007-96 Boau BupoOHUYI TEIUIOBUX €JIEKTPOCTaHLINA. MeTo]] BU3HAYCHHS KUCIOTHOCTI
I'CTY 34.012-96 Boau BupoOHUYI TEIUIOBUX €JIEKTPOCTaHLINA. MeTo/1 BU3HAYCHHS BMICTY Mii
I'CTY 34.009-96 Boau BupoOHMYI TEIUIOBUX €JIEKTPOCTaHLINA. MeTo 1 BU3HAUYCHHS TBEPIOCTI
JICTY ISO 11074-2:2004 sxicte rpynty. CnoBuuk Tepminis. [Ipobosigoupanus (ISO 11074-
2:1998, IDT)

JCTY 1SO 11464-2001 Sxicts rpyHTy. [lonepenne o6poOastHHS 3pa3KiB sl Hi3UKO-XIMIYHOTO
anamizy (1SO 11464:1994, IDT)

JACTY 1SO 14507:2005 Skicte rpynry. Ilonmepeane oOpoOneHHS mpoO A BU3HAUYEHHS
opraniunux 3abpyantoBaasHux pedosuH (ISO 14507:2003, IDT)

JACTY ISO 16772:2005 SIxicth 1pyHTy. BU3HaUeHHS pPTYTi B IPYHTOBHUX €KCTPaKTax IapCHKOIO
BOJIOI0 METOAOM aTOMHOi cmekTpoMeTpii XxosomHoi abo aTtomMHO  (prmyopecreHTHOT
cnekTpometpii xosoauoi mapu (ISO 16772:2004, IDT)

JCTY 1SO 14870:2005 Skicte rpyHTy. EXCTparyBaHHs CiijliB €IeMEHTIB Oy(hepHUM pO3UYHHOM
JTIIO (1SO 14870:2001, IDT)

JACTY OIML D 23:2008 Metpoutorist. [IpuHIIUIM METPOIOTIYHOTO KOHTPOJIIO OOJaAHAHHS JIJIs
nosipku (OIML D 23:1993, IDT)

JACTY 9011:2020 MeTtpoutorisi. AHaIi3aTOpH BOJIETAaMIIEPOMETPUYHI. MeToInKa OBIpKH.

JACTY ISO 7870-1:2016 Cratuctuunuii koHTpoib. Kaptu koHtposbHi. YactuHa 1. 3aranpHi
Hacrarosu (ISO 7870-1:2014, IDT).

JACTY ISO 7870-2:2016 Craructuunuii koutpons. Kaptu konTponbHi. Yactuna 2. Kaptu
[lyxapra (ISO 7870-2:2013, IDT).

JICTY ISO/TR 10017:2005 HacraHoBH 100 3aCTOCYBaHHSI CTATHCTHYHUX METOJIB 3TiIHO 3
ISO 9001:2000 (ISO/TR 10017:2003, IDT).
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2. TEMU PE®EPATIB

1. CremiasbHi  Metomu  craHmaprtusamii  (yHidikaris, TWIi3aiis, arperaTryBaHHS,
MOy TFOBaHHSI, OIITUMI3allis) i3 3aCTOCYBaHHSIM Yy XiMil,

2. Meroau crapmaprusaiiii B Ximii. CTanmapTu3ailisi XiMmiuHUX TEPMiHiB.

3. XimiuHi cragaapTd. OCHOBHI THUIIM CTaHJAPTHHUX 3pa3KiB, aT€CTaIlis Ta 3aCTOCYBaHHS.

4. XimiuHi cragaaptu. CTaHIapTHI METOAMKY aHaJi3y, PO3pOOJIEHHS 1 BIPOBAKEHHS.

5. Tapmonizaris HaI[lOHAIBPHMX 1 MDKHApOJHHMX CTAaHAAPTIB Yy Taldy3l OXOpOHH
HaBKOJIMIIIHBOTO CEPEIOBHUIIIA.

6. T'apMoHnizarllis HalliOHATBLHUX 1 MKHAPOJHUX CTAHMIAPTIB Y rajay3i SKOCT1 KUTTS JIFOIUHU.

7. MertponoriuHa arecTauis 3aco0iB BUMIPIOBAHHS CKJIAJy 1 BJIACTHBOCTEH XIMIUHUX
PEUYOBHH.

8. OCHOBHI METpOJIOTIYHI XapaKTEepPUCTHKH METOJIB BHMIpIOBaHHS 1 cmocoOu ix
OLIIHIOBaHHS.

9. Criiiki (pobOacHi) METOAM ONPAIIOBaHHS PE3yJIbTATIB aHAII3Y, IX 3aCTOCYBaHHSI.

10. HenapameTpuuHi METOIM NIEPEBIPKU CTATUCTUIHUX TIITOTES.

11. Skictb pe3ynbraTiB aHaiizy. OnepaTUBHUNA KOHTPOJIb SKOCTI.

12. AnropuTMu  ONEPAaTHBHOTO  KOHTPOIIO  30DKHOCTI  PE3yNbTAaTiB  KOHTPOJIBHHUX
BUMIpPIOBaHb.

13. Xemowmerpis. [InanyBaHHs i onTUMI3aIlisl €KCIIEPUMEHTY.

14. Arecraris XiMIYHUX JTaOOpaTOPIii.

15. Hanexna naboparopna npaktuka (Good laboratory practice, GLP).

16. Metponoriune 3a0e3neueHHs] KOHTPOIIOBAHHS SKOCTI TUTHOT BOJIH.

17. OcobmuBOCTI METPOJIOTIYHOrO 3a0e3MeUeHHs] KOHTPOJIIOBAHHS SIKOCTI TPOJYKTIB
Xap4ayBaHHSI.

18. Mertposoriune 3a0e3nedeH s KOHTPOIIOBAHHS SKOCTI BUCOKO YHCTUX PEYOBHH.

19. Mertposnoriune 3a0e3neUeHHs] KOHTPOIIOBAHHS SKOCTI (hapMIipenaparis.

20. Ceprudikarisi CHCTEM €KOJIOTTYHOTO MEHEIIKMEHTY.

IIpukJiag KOHTPOJBLHOTO 3aBJAHHS /10 3MiCTOBOI0 MOAYJIsl

1. JlisyibHICTH cHpsIMOBaHa Ha JIOCSATHEHHS ONTHUMAJIBHOTO CTYNCHS BIOPSIAKYBAaHHS y TEBHIN
rajy3i IUISXOM BCTAaHOBIICHHS TOJIOKEHB ISl 3arajlbHOTO 1 0araTOKpaTHOTO BUKOPHUCTaHHS
CTOCOBHO pPEaIbHO iICHYIOUHX a00 MEePCIEKTUBHUX 3aBaHb, 1€
1) ceprudikarris;

2) cTaHmapTH3allis,
3) ontumizariis;
4) meTpooris.

2. HarrioHanpHa, MbKHapOIHa, PeriOHaIbHA 1Ie

1) Tunu craHgapTU3aLii;
2) BUIM CTaHIAPTHU3AILIII;
3) eramu cTaHIapTH3ALIIi;

4) piBHI cTaHAapTH3ALIl.

3. IIpedikc Ykpainu y cucremi EAN-13 — iudpu

1) 482;
2) 842;
3) 48;

4) 84.

4. Miporo BiITBOPIOBAHOCTI pe3yIbTATIB aHAMI3Y €
1) craHmapTHE BiIXWICHHS,

2) HamidHMi iHTEepBal,
3) HafiiHI MeXi;
4) uapiiitHa iMOBIPHICTb.

5. Bnacmimzok BUMipIOBaHHS YU OOYHCICHHS OTPUMYIOTh

1) po3mip ©B;
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2) po3mipHicTh OB;
3) 3HauenHs OB;
4) cumson ®OB.
6. OpuHuUIY, sIKa B IUJIE YUCIIO Pa3iB OLIBINA 32 CHCTEMHY II¢
1) mo3acucTeMHa OTUHHMIIS,
2) KOTepeHTHA OTUHHIIS,
3) yacTHHHA OJUHHIIS,
4) xpaTHa OTUHHMIIS.
7. BimzHaure, y SKOMY PSAIKY BCl CHMBOJIH 1 IO3HAYEHHS BEJTUYHH HAITMCAHO TIPABHIILHO.
1) 10B£0,1; 10 °C; Eqar;
2) 1040,1B; 10 °C; Eyar;
3) 10 B£0,1 B; 10°C; Eyum;
4) 10 B+0,1 B; 10 °C; Egur
8. TlocmimoBHicTh omeparliii, ki He0OXiTHO BUKOHATH 3 KOHKpeTHUMH 3BT miis BUMiproBaHHS 13 3a/1aHOIO
TOYHICTIO TIEBHOT BETUYMHH 1IC
1) mpuHIMI BUMIPIOBaHHS,
2) MeTOJ BUMIpPIOBAaHHS;
3) MeTouKa BUMIPIOBAHHS,
4) mporiec BUMIpIOBaHHS.
9. 3a MeTpoJIOTIYHUM NMPHU3HAYECHHSIM BUMIipIOBaHHS KIACH(]IKYIOTh Ha!
1) piBHOTOYHI, HEPIBHOTOYHI;
2) abCoIOTHI, BITHOCHI;
3) craTuuHi, AMHAMIYHI;
4) TexHiuYHi, HAYKOBO-IOCIi/IHI, €TAIIOHHI.
10. Pi3Hun 3HaYeHb BUMIPIOBAHOI BEIMYMHH, IO BiJlIOBiJIa€ JBOM CYCITHIM ITO3HAYKAM IIKATH
aHAJIOTOBOTO BHUMIipIOBAJILHOTO TIPUIALY — I1E
1) 1iHa HaMEHIIIOro PO3PSIY;
2) 1iHA MOIINIKH;
3) mopir 4yTauBOCTI 3ac00y BUMipIOBaHHS,
4) niama3oH IOKAa3iB.

HAPAXYBAHHS BAJIIB

KoHTpob 3HaHB 3/1HCHIOETHCS 32 MOYJIBHO-PEHTHHIOBOIO CUCTEMOIO. Pe3ynbraTi HaBYasibHOT
TISITBHOCTI CTYACHTIB omiHIOITHCS 3a 100-6ampHOr0 mKanor. BpaxoByroTbes Oanu, siki HaOpaHO
BIIPOJIOBXK CEMECTPY, 3a MIATOTOBKY 1 BHCTYN 3 IOBIJOMJICHHSM Ha 3aJaHy TeMY, 32 aKTHBHY
po0OOTY Ha MPAKTUYHUX 3aHATTAX, a TAKOK HAOpaH1 HA MOTOYHOMY Ta ITiJICYMKOBOMY TECTYBaHHI.

MakcumanbHO 32 BUCTYIU 3 YCHUMH TOBIIOMIICHHSIMH (JIOTIOBIb 3 MPE3EHTAIlIE0 Ha 00paHy
TEMy) Ha MPAKTHYHHUX 3aHATTAX CTYAeHT Moke orpumard g0 20 OamiB, 3a iHAMBIIyaldbHE
HaBUYAJILHO-JIOCITHE 3aBlIaHHs (pedepar abo ompamoBaHHS cTaHmapty) — a0 25 Oamis, 3a
AKTUBHICTh HAa MPAKTUYHHUX 3aHATTSX (IOMOBHEHHS, y4acTh y JHUCKYCisiX, OOTOBOPEHHSX) — 10 5
0aiB, 3a MiJICYMKOBY KOHTPOJIbHY po0oTy (Tect) — 50 Oais. ITizcymMkoBa MakCHUMaibHa KiIBbKICTh
6aiis — 100.

KpuTepii oniHIOBaHHA YCHOT0 BUCTYNY TaKi:

17-20 GaniB — BHCOKHU# (TBOpUHMii) piBeHh BUKOHAHHS 3aB/IaHb,

11-16 GaniB — mocrtaTHiN (PEKOHCTPYKTHBHMM) PiBeHb — JOMOBIJIb BIJMOBIAE 3asABJICHINA TeMi,
MTOBHOIO MIpOIO PO3KPHUBAE i, ajie Mpe3eHTAIlisl TOBHICTIO TEKCTOBO BIATBOPIOE JIOTIOBI/Ib CTY/EHTA,
HE MICTHTb y3arajbHIOIYHUX CXeM, TaOJIHIlb, JOTIYHUX CXEM, LTIoCTpalliit, popmy ToIo;

6-10 GamiB — cepenHiii (penmpoayKTHBHMI) piBEHb — JOMOBIIb YAaCTKOBO PO3KPHBAE TEMY,
YaCcTKOBO MIJKPIMJICHA MPE3eHTAIII€10;

1-5 GaiiB — HE3BKHI (€JIEMEHTApHUI) — CTYIEHT BUKOHAB OKPEMi €JICMEHTH 3aBJaHHsI, JTOTOBIIb
0e3 npe3eHTarii

[Tpu BuCTaBIIEHHI OaJIiB 32 AOMOBIAL HA MIPAKTUYHOMY 3aHATTI Ta iHAMBIAYyaIbHE HABYAIHHO-
JOCTIiHE 3aBAaHHS BPAXOBYIOThCA:



12
- piBEeHb OMaHyBaHHS BUKJIAJICHOTO TEOPETUIHOTO MaTepiaiy,
- SIKICTh BUKOHAHHS 1 0()OpMIICHHS pOOOTH;
- CTYNiHb aKTUBHOCTI CTYAEHTa ITiJ] YaC BUKOHAHHS 3aBJaHHs], 30KpeMa KUIBKICTH 1 SIKICTh
BUKOPHUCTAHUX JITEPATYPHUX JDKEPENI, BAKOPHCTaHHs IN-Net pecypcis TOIIO.

OO00B’SI3K0BO BPaxOBYIOThCSA NMPHUCYTHICTh HA 3aHATTAX Ta aKTUBHICTH CTyAEHTa IiJ 4ac
NPaKTUYHOTO 3aHSTTS;, HECBOEUACHE BUKOHAHHS [TOCTABJICHOTO 3aB/IaHHS.

PeliTHHrOBe OLiHIOBAHHS KOHTPOJIIO 3HAHB CTY/AEHTIB (Y 6ajax)

By KOHTPOJIIO K-cTb BuniBs bamn Cywma GatiB
OnutyBaHHS Ha NPAKTHUYHUX  3aHATTIX 20 20
(momoBiab 3 Mpe3eHTaIli€l0 HAa 00paHy TEMY)
[nnuBinyansue HaBYaJIbHO-IOCIIHE
3aBmaHHs  (pedepar abo  OmpaitoBaHHS
CTaHIapTy):
- OTIpaIOBaHHS CTaHAAPTY a00 1 25 25

- HanMcaHHs pedepary.
AKTHUBHICTh Ha TPAKTUYHHUX 3aHATTIX

(momoBHEHHH, y4acTh y TUCKYCIsIX, 5
00rOBOPEHHSIX) TOIIIO
KonTposbHa podoTa 1 50 50
3aranpHa cyma OaiiB 3a CEMecTp 100,0

IkaJia ouiHOBaHHs: BY3y, HanionaiabHa Ta ECTS

3a HauioHAIbHOI0 WKA0H0
Ouinka Ouinka 6
ECTS Ganase Ex3amenauiiina ouinka, oyinka 3
oughepenyiitosanozo 3aniKy 3anik
A 90-100 5 .
Binminao

B 81-89 A Hyxe nodpe

C 71-80 Ho6pe 3apaxoBaHO

D 61-70 3 3a10BIJIEHO

E 51-60 JlocTaTHRO

MeToauuHe 3a0e3nMe4eHHA
1. Jly6encwka JI. O. Meroanuni pekOMeH/allii 10 caMOCTIHHOI poOOTH 3 AUCHUILTIHK «OCHOBU
crangaptuszanii» — JIpBiB: Manuii BUJaBHUUYMI LEHTP XiMiyHOrO Ta (pi3MuHOro (HaKyIbTETiB
JIHY imeni IBana ®panka, 2012. — 24 c.
2. Hdybencoka JI.O. Hapuanpni wmarepianmu 1 koHcmektd Jekuid. Komanma “OcHoBu
crangaprtu3aiii”’ Ha maTdopmi Teams, a Takox Ha mardopmi Moodle.
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PEKOMEH/IOBAHA JIITEPATYPA

Ba3oBa

Hacranosa Eurachem/EUROLAB/CITAC/Nordtest AMC "HeneBnicte BuMipy, MOB’s3aHa 3
BinOupanHsM npobu. HactanoBa 3 meroniB Ta migxomiB": 3a pea. M. Pemsi ta C. Emmicona:
nepeknaz nepmoro Buganus 2007 p. — K.: TOB "lOpka Jlro6uenka", 2015. — 156 c.

Hacranoa Eurachem “IIpumaTHiCTh aHATITHYHHUX METOMIB I KOHKPETHOI'O 3aCTOCYBaHHI.
HacranoBa st mabopatopiii 3 Bajiallii METOIIB Ta CyMbKHUX nuTaHb” / 3a pea. b. Marnyccona
ta Y. Epuemapka / nmepexnan apyroro Buganus 2014 p. — K.: TOB “IOpka Jlro64yenka”, 2016. —
92 c.

Honarok mo Hacramosu Eurachem “IlpumaTHiCTh aHATITHYHHUX METOMIB IS KOHKPETHOTO
3acrocyBanus” — “IlnanyBaHHs BaJigamiiHOTO TOCITIIKCHHS Ta CKiagaHHs 3BiTY” / 3a pexa. B.
Bapsika / mepeknan nepmioro Bumanus 2019 p. — 111 “Ykpmerprecrcrangapt”, 2021. — 28 c.
Mertposoriuna TpPOCTEKYBAaHICTh PE3yNbTaTiB BUMIpPEHb Yy XiMii: MOHATTA Ta peami3amis
(Texuiyamii 3Bit IUPAC)/ II. [e bisp, P. [liokep, A. ®aiirens, JI. b. Ti6bepr -
K.:"Yxpmerprecrcrannapt”, 2014 — 90c.

YeboTtapror O. M., Cuiryp [I. B. MeTrposnoriuni ocHOBH XiMidHOTO aHami3y. — Oneca: OnechbKuid
HalioHaIbHUH yHiBepcuTeT imeHi . I. Meunukosa, 2019. — 228 c.

Kopcyn B.l, beman B.T., I'myxoBa H.B. Metponoria, cranmaptuzanis, ceprudikaiis,
akpemutanis. — 2011, — /lninponerposcek: HanionansHuit ripuuunii yHiBepeutet. — 147 c.
Hopoxosers M., Morano B., Ctagauk b. Ta iH. OCHOBH METpPOJIOTIi Ta BUMIPIOBAJILHOI TEXHIKH.
— 2005, T.1. — JIsBiB: B-Bo Hamion. ya-ty “JIbBiBChKa momiTexHika”. — 529 c.

[Mromopa C.B., Ilromopa B.JI. Merposorisi, OCHOBH BHMIPIOBaHb, CTaHIApPTH3aIllsl Ta
ceprudikaris. — 2006. — Kuis: 3nanns. — 242 c.

Kmumenko M.O., Ckpummuyk I1.M. Metpomoris, cranmapTusamis i cepTudikailis B eKOJorii. —
2006. — KuiB: Axagemist. — 366 c.

JlomaTtkoBa
bnaxeeBcbkuit M. IIlom0 KOpPEeKTHOCTI TOJAaHHS pe3yJbTaTiB BHUNPOOYBaHb y XIMIKO-
dapmaneBTnynomy ananizi / M. bnaxeescwkmii, JI. lyoenceka, B. Mopo3 // TIpaui HTII.
Ximiuni Hayku. — 2018. — T. LIII. - C. 47-62.
Hopoxosers M. M., IBax P. M., Motano B. Il. Tta in. Merposoris Ta BuMiptoBaHHs. / 3a 3ar.
pen. b. I. Cragauka — 2012. — JIsBiB: BumaBauITBO JIBBiBCHKOT MOMiTEXHIKH. — 312 C.
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