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IHOACHIOBAJIBHA 3AIINCKA

Hapuanbny nporpamy 3 aucuuiuiiag “TexHika 1a00paTopHUX podiT” CKIaaeHO
UL BUINMX MeAWYHHUX ((apManeBTUYHHMX) HaBuainbHUX 3aknaaiB [—III piBHiB
akpenuTanii 3a cneniaibHicTio 5.12020101 “dapmaris” BiAMOBIIHO 10 CKIaJI0BUX
raimy3eBux cragaapris Bumoi ocBirn — OKX i OIIII, 3atBepmxenux MOH VYkpainu
1 MO3 VYkpaiau B 2011 p., Ta HapuanbHuX w1aHiB 2011 p.

OCHOBHOIO METOI0 BHUKJIAIaHHS Kypcy “TexHika mabopatopHux pooit” y
(bapMarneBTHYHOMY HaBYAJbHOMY 3aKiiafi € (OpMyBaHHS BHXITHOTO PiBHS 3HAHb
CTYICHTIB, IO Ja€ 3MOry cOpMyBaTH BMIHHS Ta HaBUYKH, HEOOXITHI s
MOJANBIIOTO BUBYECHHS OKPEMHUX CICHialbHUX JUCHUIUIIH (aHAJIITHYHA XiIMIs,
HEOpraHiyHa Ta OpraHiuHa XIMis, TEXHOJIOTI JIIKIiB, (papMaKOTHO3151), a TaKOX s
MaiiOyTHBOT caMOCTIMHOT poOOTH (haxiBLIsL.

3Baxkaroun Ha npodeciiiHy cupsMoBaHICTh Kypcy «TexHiku 1abopaTopHHUX
poOIT» ciify 03HAaHOMUTH CTYIAEHTIB 3 BUMoramu JlepxaBHoi ¢papmakornei Ykpainu
Ta IHIIUX HOPMATUBHUX JOKYMEHTIB.

3HaYHy YaCTHHY HaBYAJILHOI MPOTpaMH CKJIa/Ja€ HAaBUAIbHA MPAKTHKA ITi
KEpIBHUIITBOM BHKJIa/1a4a. Y 3B’A3KY 3 HEBEIMKOIO KUTHKICTIO TOJUH IS JIEKITIHHUX
3aHATH JOIUILHO TIOJIABATH CTYJCHTaM TEOPETUYHHI MaTepiai CTHCIIO, 30CEPEKYIOUn
yBary Ha OCHOBHHX ITOHSTTSIX 1 T€3aX.

Sk 3a3Ha4YeHO y MOSICHIOBAJBbHIM 3amuCIi 10 3aTBEPAKEHOT0 MPUMIPHOTO
HABYAJIBHOTO IJIaHy, TUCIHILIIHA TIependadae BUBYCHHS MUTaHb 3 OXOPOHH TIpalli B
raimy3i. Jlo Takux muTaHb HaJIeKaTh:

— BHUMOTH JI0 IpHUMilIeHHs Jabopartopii Ta i oOnajHaHHA: BUTsSKHa mada;
madu 1 30epiraHHsS PEaKTUBIB 1 CHJIBHOJMIMHUX pPEYOBHH, NIpaBUja
0e3reuHoi poOoTH B J1abopaTopii;

— cnenosr y 1aboparopii (anreiri) 3TiIHO 3 YUHHUMH THCTPYKI[ISIMH;

— 3axo/u O€3MEKH IIiJ] YaC MUTTSI Ta CYIIIHHS XIMIYHOTO TIOCYAY;

— TpaBuia poOOTH 3 peaKTUBaMHU, ix 30epiraHHs, TeXHIKa OE3MEeKu Mpu poOoTi
3 OTPYWHHUMH Ta CHJIbHOJIMHUMH pPEYOBHHAMU;

— 3axoJu 0e3rnevHoi poOOTH 3 HarpiBaJIbHUM OOJIaIHAHHSM;

— TexHiKa Oe3MeKH MPU OUYMIICHH] PEaKTHUBIB.
binpm ycnimHoOMy 3aCBOEHHIO Martepially Ma€ CHPUATH BUKOPHUCTAHHA Yy

HaBYaJILHOMY MpoIeci Tablulb, CXeM, CKIaJaHHS OMOPHUX KOHCIEKTIB Ta IHIIUX
HAOYHHUX MOCIOHUKIB.

O1iHIOBaHHS HABYAJILHOT MPAKTUKK MPOBOUTHCA 3 YPaxXyBaHHSAM IPABHIIBHOCTI
TEXHIKM BUKOHAHHS pOOOTH, TOYHOCTI OTPUMAHUX PE3YJIbTATIB, IKOCTI 0(POPMIICHHSI.

[licnst BUBYEHHS JUCHUIUTIHA CTYACHTH T[IOBHHHI OBOJIOAITH TaKOIO
3a2anvbHO-npogecilinoro  Komnemenyiclo, SK 30aTHICTb OPraHi3oBYBaTH poOOTY
BIJIMTOBIIHO JIO BUMOT O€3IEeKH KUTTEIISUIBHOCTI 1 OXOPOHH Tpalti.

ITicnist BUBYEHHS JUCLUIUIIHU CHLYOeHmMU NOGUHHI 3HaAmU:

— mpaBuiia 6e3rneyHoi poOoTH B 1aboparopii;

— BHJIM JJAOOPATOPHOTO 00JIaAHAHHS Ta MOCYly Ta X NPU3HAYECHHS;

— KJacudikairo XiMiYHUX PEaKTUBIB Ta MpaBUIIa KOPUCTYBAHHS HUMU;

— OyJ0BY Bar Ta NpaBuJia KOPUCTYBaHHS HUMU;

— TUIHU PO3YMHIB Ta CIIOCOOU X MPUTOTYBaHHS;

— CYTb Ta TEXHIKY TUTPYBaHHS;

— OyJIOBY Ta NPUHIMUI POOOTH BHUMIPIOBAJBHUX MPUIAIiB: pedpakToMeTpa,
pH-Mmetpa.



Cmyoenmu nosunHi eMimu:

rOTYBAaTH Bard 70 POOOTH 3aJI€KHO BiJ iX THITY;

BIIMIPIOBATH PIIUHU 3a JOMOMOTOK BUMIPIOBAIILHOTO TIOCYY;

JOTPUMYBATH TIPABWII POOOTH 3 OTPYHHUMHU 1 CHIILHOIMHUMHI PEUYOBHHAMH, a
TaKOX 3 TOPIOYMMH 1 JIETKO BUOYXOBUMH PCUOBUHAMH,

migoupaTy 1abOpaTOPHUIA MOCY Ta 00JIaIHAHHS 32 IPU3HAYCHHSIM;
MPOBOJIUTH CUCTEMATUYHUHN OTJIsAZ poOOYOro CTaHy OOJaJHAHHSI, NMPHIIAIIB,
1a00PAaTOPHOTO TIOCYTy Ta AOMIOMDKHOTO MaTepiany;

roTyBaTH poOoue MicIe, JOMOMDKHI MaTepiain (CTepUiIbHI, BaTHI TAMIIOHH,
MapJieBi CEPBETKH, PUILTPH TOIMIO), TIOCY/, IPUITA]IH.



TEMATUYHUM IIJIAH

KiabkicTh roqun
Ne Hapyaibha
/ Tema 3araabpHuii .. | mpakrtuka mig | CamocTiiina
3/n Jlexuii .
obcsir KepiBHULITBOM pobota
BHKJIaJa4ya
Beryn. Bumorn 1o npuMiineHHs 4 2 2
1 nabopaTopild, ix o0JiaHaHHS Ta
ycraTkyBaHHs. OXOpoHa mpari Ta npaBmia
TEXHIKH 0e3MeKH B XiMIYHHX J1a00paTopisix
2 |JlaGopatopHmii IOCY 1 TOTOMIXKHE TIPUIIAIIS
Jormnsi 3a 1abopaTopHUM MOCYIIOM. 2 2
3 |Crepmnizamis. OXopoHa mpari Imij] 9ac MHUTTS,
CYIIIHHS Ta CTEPHJIi3aLii XIMI9HOTO MOCYTy
JlabopartopHi HarpiBaibHI puiaan. OXopoHa 6 6
4 |mparmi Ta 3axoau Ge3medHol poOoTH 3
HarpiBaJIbHUM 00J1aTHAHHIM
5 |Mikpockomu i TeXHiKa MiKpOCKOITYBaHHS 6 6
PeaxruBy, 1x ounmeHHs. OuIbTpyBaHHS. 5 1
6 |LentpudyryBanus. OxopoHa mpari ImiJ qac
OYHILCHHS PEaKTHBIB
7 Baru Ta 3BaxxyBanHs. ['paBiMeTpuuHHit 5 1 4
METOJI aHaJl3y
Pozunnn. CriocoOu iX NpUroTyBaHHs Ta 10 2 8
8 30epiranns. OXopoHa Iparli i 4ac
MPUTOTYBAHHS PO3YHHIB KHCIIOT, JYTiB.
O0uncneHHst
9 Texnika poOOTH 3 Pi3HUMH BHIAMH HINIETOK, 4 4
O1O0peToK
10 |TurpyBaHHs 5 1 4
11 BumiproBasbHi npunaay, iX Ipu3HAYCHHS, 6 2 4
MiATOTOBKA 70 POOOTH
CamocriitHa poboTa 33 33
Ycboro 81 8 40 33

Ipumimxa. TonuHu JUIs caMOCTIHHOI POOOTH CTYIEHTIB PO3MOAUISIOTh 33 TeMaMu
METOINYHI (MpeMETHI) KoMicii HaBYaJbHUX 3aKJIAJIIB.




SMICT

Tema 1. Beryn. Bumoru 1o npumimenHsi gadoparopiii, ix o01agHaHHSA
Ta ycratkyBanHs. OXopoHa mpani Ta npaBm/ja TexHikM 0e3leKH B XiMiYHHMX
JabopaTtopisix

JEKIIS

3MiCT i MeTa HaBYAIBHOI JUCUHUILUIIHN. 3HAYCHHS J1a00paTtopii MEIMYHOTO
npodimo. Bumorn mo mpumimieHHs j1abopartopii Ta Horo oOJaJHAHHS: BUTSKHA
mada, JrabopaTopHi cronu, madu IS 30epiraHHS PEAKTHBIB 1 CHIIBHOIIMHUX
PE4YOBHH, BOJIOTIPOBI.

Opranizaiis poboyoro wmicis. [IpaBa Ta 000B’s13ku 1abopaHTa.

OxopoHa nparii Ta npaBusa TEXHIKK O€3MeKH MiJ yac poOOTH B J1abopaTopii.
Crnenonar y mabopatopii (anTerri) 3riJHO 3 YAHHUMH THCTPYKIIISIMH.

[lepuia gqomomora B pasi HEIIACHUX BUIIAAKaX.

HABYAJIBHA ITPAKTHUKA IIIIl KEPIBHUILITBOM BUKJIAZTAYA

Opranizanis poboyoro mici. [IpaBuna TexHiku 0e3meKku M yac poOoTH B
nmaboparopii.
[Tepmma momomora B pa3i HEIIACHUX BUIIAJIKIB.

Ilpaxmuuni naguuku:
— opranizairisi po004oro Micls;
— JOTpPUMaHHS MPaBWII TEXHIKHM O€3MEKH ITiJT yac poOOTH B JIabopaTopii;
— HaJaHHs MepIIoi JOTTOMOTH B pa3i HEIIACHUX BHUITAJIKIB.

Tema 2. JlaGopaTopHuUii mocya i 1onoMixkHe PUIATISA
HABYAJIbBHA ITPAKTHUKA IIIJI KEPIBHUIITBOM BUKJIAJTAYA

Kiacudikarist 1aboparopHOro nocyay 3a Npu3HAYCHHSIM.

Craanuil nocyo 3a2anbHoe0 NpuUsHaYeHHs: MPOOIPKH, JIIHKK, CTaKaHH, KOJIOH
(TUTOCKOIOHH1, KOHIYHI1), MPOMUBAJIKH, KPUCTAI3aTOPHU TOIIIO.

Ilocyo cneyianvHo20 nNpusHayeHHs: EKCUKATOPH, KOJIOW KpPYrJIOJAOHHI
(Bropua, Bynsena), xomomuiapnuk Jlibixa, meduermaropu, amapar Kima, morimuHaibHi
CKJISIHKH, Yamku [letpi, OroKcH, IPeIMETHE CKIIO, CKIISTHI MMaTHYKH.

Buwmiprosanvruii nocyo: numiHApH, MEH3ypKH; mineTku Mopa, rpamyiioBaHi
TIEeTKH, OFOPETKH, MIKPOOIOPETKH, BUMIPIOBAJIbHI KOJIOH.

Topyensnosuii nocyo: cTakaHW, BUMAPIOBAIBHI YaIlIKH, CTYIIKA 3 TOBKAYHUKOM,
TUTJI1, YOBHUKHU, JTIHKH, TPUKYTHUKH.

Memanege obnaonanHs: MWTATUBU 3 HAOOPOM JIANOK, Kilelb, My(dT, 3aTHCKadi,
TUT€JIbHI IIMIII, TIHIETH.

Ilpakmuuni naguuxu:
— nia0MpaHHs 1JaGopaTOPHOTO MOCYY 3a MPU3HAYEHHSIM Ta KOPHCTYBaHHS HUM.

Tema 3. Jlornsan 3a jgadopatopuum mnocyaom. Crepuaizaunis. Oxopona
npami mja 4yac MUTTH, CYIHIHHA Ta CTepuJIi3aunii JJabopaTopHOro mocyay

HABYAJIBHA ITPAKTHUKA ITIII KEPIBHUITBOM BUKJIAJIAYA
6



BB uucToTH Ha pe3yiabpTaTé poOOTH B 1abopartopii.

Mexaniuni ma ¢hizuuni cnocobu mumms nocydy. MUTTS BOJOIO, Maporo,
OpraHiYHUMH PO3YMHHUKAMHU, MUHHUMH 3aCO0aMH, OUUILICHHS HOPKEM.

Ximiuni 3acobu Onsi mumms nocydy: PO3UMH KaJilo MEpMaHTaHary, CyMill
KomapoBchKoro, po3unHu JyTiB, Cyab(paTHa KACIOTA.

3miwani cnocobu mummsi nocyoy.

Cmepunizayis: Gi3maHi T2 XIMIYHI METOIH.

Cnocobu cywinus nocyoy. X0JIOJHE, OBITPSIHE, OPraHIYHIMHU PO3YNHHUKAMH,
rapsYuM HOBITPSIM, y CYIIHIBHIN madi.

OxopoHa mpaili ITiJT 9ac MUTTSI, CYIIHHS Ta CTEPIITI3allil JIAGOPATOPHOTO TIOCYTY.

Ilpakmuuni naguuku:
— MHUTTS Ta CYILIIHHS JJAOOPAaTOPHOTO MOCYLY.

Tema 4. JlaGopaTopHi HarpiBaabHi npuwiagu. OxopoHna npami Ta 3axoau
0e3ne4Hol podoTH 3 HArPiBAJIBLHUM 00JIaTHAHHAM

HABYAJIBHA IMTPAKTHUKA IIII KEPIBHUILITBOM BUKJIATAYA

l"azonarpiBanbpHi Ipuiaay, X NpU3HAYEHHs, IPUHIIMI POOOTH.

[IpaBuna poGoTH 31 CIUPTIBKOIO.

EnextponarpiBaibHi puiiaau (€I€KTPUYHI IUIMTKH, BOASHI, OBITPSHI, MICOYH1
Ta MaclsHi 06aHi, cymibHI madu, MydenbHi nedi), ix 0yaoBa, MpU3HAYEHHs, TpaBHIIa
po0OOTH 3 HUMH.

HarpiBanHs, BUnapoBYBaHHsI, TIPOXKapioBaHHs, crepuiizamis. [locyn, skuit
BUKOPHCTOBYETHCS TiJ] 9ac poOOTH 3 HarpiBaabHUMH npuiiagamu. OXopoHa mparii Ta
3axoau O6e3nmeYHoi poOOTH 3 HarpiBaTbHUM 00J1aTHAHHSIM.

Ilpaxkmuuni nasuuku:
— YMITH KOPUCTYBATHCS HarpiBaJIbHUMHU MPUIaJaMH.

Tema 5. Mikpockonu if TexHika MiKpOCKONyBaHHSI
HABYAJIbBHA ITPAKTHUKA IIIJI KEPIBHUIITBOM BUKJIAJTAYA

Bumn wmikpockomiB, ix mnpuszHaueHHs. bymoBa Mikpockoma (MexaHidHa,
30UTBIITYBaJIbHA Ta OCBITIIFOBAJIbHA CUCTEMU).

[TinroroBka Mikpockoma a0 pgochipkeHHs. [IpaBunma poGoTu, morism,
30epiraHHsl MIKpOCKOIIA.

MIKpOKPHUCTATOCKOMIYHUI METOJ] aHaTI3Yy.

Texnika MIKpPOCKOMyBaHHS JEMOHCTpAIIMHUX MpemnapariB. BUTOTOBIEHHS
HATHBHOTO (TUMYaCOBOT0) Iperapary.

Ilpakmuuni nasuuxu:
— MIArOTOBKA MIKPOCKOTMA JI0 pOOOTH;
— OBOJIOJIIHHS TEXHIKOIO MIKPOCKOITYBaHHS.

Tema 6. PeakTnBm, ix ounimeHHs. PiabTpyBanHsa. LlenTpudyryBanus.
OxopoHa npamni mijx 4ac OYMIECHHSI PeaKTHBIB

JEKIIA



[ToHATTS PO MapKyBaHHS XIMIYHUX PEAKTUBIB, IX KBai(iKallis: TEXHIYHUNA
(TexH.), uncTuit (4.), YUCTUN IS aHATI3Y (4.[1.a.), XIMIYHO YUCTHH (X.4.), 0COOINBO
yucTtui (oc.u.).

[IpaBuna pobotu 3 peakTUBamu, ix 30epiraHHs, TexHika O0e3MeKu Ipu poOoTi
3 OTPYHHUMH Ta CHJIbHOJIMHUMU PEYOBUHAMH.

[MonpiOHeHHs Ta 3MINIyBaHHA TBEPAMX PEUOBHH 1 PIAMH MEXaHIYHUM 1
PYYHUM CHIOCOOAMHU.

QinpTpyBanHsa. DinbTpyBanmbHI MaTepianu (CHUIKI Ta MOPHUCTI, HEOPraHiuHi
Ta Opra”iuHi), BuOip QinpTpyBampHOro Marepiamy. [lanepoBi ¢inmpTpu. Dinbrpu
MpOCTi Ta CKIAa4acTi, IX BUTOTOBJCHHSA Ta 3acTOCyBaHHS. DUIBTpYBaHHS IpH
3BHUYATHOMY THCKY 1y Bakyymi. [IpoMuBaHHs ocaiB.

Henrpudyrysanns. [IpusnaueHHs, npuHOIUT poOOTH HEHTPUYTH Ta TpaBHia
po60TH 3 HEHO.

OunnieHHs1 cojied mepekpucrtanizamicro. OUuuiieHHs MeToJaaMH CcyOaiMarii
(Ha mpuUKJIaal OUMIIEHHS HO/y) Ta MePeroHKU (AUCTHIIALLL).

Boja ounmiena. [i no0yBanus Ta 30epiranns. OXopoHa Hpaili Ipy OYMIIEHH]
pEaKTUBIB.

O3HailoMJICHHS 3 OYHIIICHHSIM PEYOBUH METOJIOM EKCTPAKILii.

HABYAJIBHA IMTPAKTHUKA IIIIl KEPIBHUILITBOM BUKJIAZTAYA

[lonpiOHEeHHS Ta 3MilIyBaHHS TBEPAUX PEYOBUH 1 PIIMH MEXaHIYHUM 1
pyuHuM crocobamu. PuIbTpyBaHHS MpHU 3BHYaliHOMY THCKY. [IpoMuBaHHS ocajiB
(mepeneceHHs Ha QUILTP, MPOMHUBAHHSA ocany Ha ¢uibTpl). LlenTpudyryBanns.

Ilpakmuuni nasuuku:
— TOApiIOHEHHS TBEPJIUX PEUOBHUH;
— (dimpTpyBaHHS;
— HeHTpudyryBaHHs.

Tema 7. Baru Ta 3BaxxyBaHHsl. [ paBiMmeTpuuHuMii MeTO aHATIZY
JIEKHIA

Baru, ix turn. bynosa. Jornsaa. [TorsaTTs npo HaBaxky. TexHika 3BaKyBaHHS
Ha PYYHUX, TEXHOXIMIUHUX, AHAIITUYHUX Barax. B3sTTd HaBaXXKU Ha pPYy4YHUX,
TEXHOXIMIYHMX, aHAJIITHYHHUX Barax.

I'paBiMeTpuunuii Mmeron ananizy. [lepenik OCHOBHUX aHANITUYHHUX OMEpalii
y TPaBIMETPUYHOMY METO/I].

Tunu rpaBiMEeTpUYHUX BU3HAUYEHB: METOAM BUJIUICHHS, BIITOHKU, OCAKEHHSI.
OOuncneHHs Mac HaBaXKOK 1 pe3yJIbTaTIB aHaJi3y y I'PaBIMETPUYHOMY METO/II.

HABYAJIBHA ITPAKTHUKA ITIII KEPIBHUITBOM BUKJIAJIAYA

Bu3HaueHHs MacoBOi 4acTKM KpHCTali3aliifHOT BOAM B KpHCTalOTigpaTi
METOJIOM BIATOHKH.

Bu3HaueHHs MacoBO1 YaCTKM 10HIB Oapito B KpUCTaIOTiApaTi 0apito XJIOpuay
METOJIOM OCAKEHHS.

Ilpakmuuni naguuxu:
— MIArOoTOBKA Bar J0 poOoTH;



— BiIBa)XyBaHHs PEYOBMHH HA PI3HUX BUAX Bar;
— BHBHAYEHHS MACOBOT YaCTKW KPHUCTATI3AIIHOT BOAM B KPHCTAIOTIPATI.

Tema 8. Po3uunu. Cnocodu ix npuroryBanHsi Ta 30epiranus. OxopoHa
npaui miJx 4yac NpUroTyBaHHsl PO34MHIB KUCJIOT, JyriB. O0UHCIeHHS

JIEKIIT

OcHoBHi OHATTS 1po po3unHu. Kinacugikarist po3unniB. CHilbHI, cepeIHbo1
cumu Ta ciabki enekTpositH. CrocoOu BHpa3y CKIaay pPEYOBHH y PO3UYHMHAX.
Po3paxyHku min yac mpuroTyBaHHs po34nHiB. bydepHi po3unHu.

HABYAJIBHA ITPAKTHUKA IIIIl KEPIBHUILITBOM BUKJIAZTAYA

TexHika OPUrOTYBaHHS PO3YMHIB 33JaHOI MACOBOi YacTKU PEYOBHHH.
BusHaueHHs I'yCTUHHM PO3YMHIB 32 JIOIIOMOT0I0 apEOMETPIB.

TexHika HpPUroTYBaHHS pO3UMHIB 3a/aHOT MOJISIPHOI KOHIIEHTpauii Ta
MOJISIPHOT KOHIIEHTpAIil €KBIBAJEHTY PEYOBHHM: 32 TOYHO B3ATOK HABAXKOIO; 13
¢ikcanamty.

OxopoHa mpatii i Yac NPUroTyBaHHs PO3UMHIB KUCIIOT, JIYTiB.

Po3B’si3yBanHs 33124 3 pI3HUX CMIOCOOIB BUPA3y CKIIAy PEYOBUH Y PO3UUHAX.

Ilpaxmuuni naguuku:
— 0oO04YHCIIeHHS HABAKKU PEYOBHHU;
— TIPUTOTYBAHHS PO3YUHIB MPUOJIU3HOT Ta TOYHOI KOHIICHTPAIIIH.

Tema 9. Texnika po60oTH 3 pi3HUMH BHAAMH MiNETOK, OI0PETOK
HABYAJIbBHA ITPAKTHUKA IIIJI KEPIBHUIITBOM BUKJIAJTAYA

Texnika poOOTH 3 pI3HUMHU BHJAAMH TINEeToK, OropeTok. [IpaBmia Bimbopy
npo6 minerkamMmu Mopa, rpaayiioBaHUMH IIIETKAMU, MIKPOIIIIIETKAMH, 3aIlIOBHEHHS
OrOpeToK, MIKpoOpeToK. BimmpaioBaHHs HaBHYOK poOOTH 3 MINMETKOK 3a
JOTIOMOTOF0 TPYIII, J03aTOPIB.

Ilpakmuuni nasuuku:
— BIIMIpIOBaHHS PIAWH 32 JOTIOMOTOI0 PI3HUX BUIB MINETOK, OIOPETOK.

Tema 10. TurpyBanus
JIEKIIsA

OCHOBHI TMOHATTS TUTPUMETPUYHOTO aHaNi3y (MEPBUHHUI Ta BTOPUHHHIA
CTaHJIapT, THUTPAHT, TOYKAa EKBIBAJICHTHOCTI, KiHEI[b THUTPYBaHHS, IHIUKATOPHU
TOII0). BcTaHOBNIEHHS TUTPY PO3UYHHIB.

OOuncneHHs y THTPUMETPUYHUX BU3ZHAYCHHSIX.

HABYAJIBHA ITPAKTHUKA ITIII KEPIBHUITBOM BUKJIAJIAYA

BuBueHHs TexHIKU TUTpyBaHHS (Ha mpukiani TutpyBanHs 0,1M po3unHy
HCI (H2C204) 0,1M poszunnom NaOH 3 ingukatopom denondraneinom abo
MeTuinoparkeM). O3HaHOMIIEHHS 3 METOJaMH TUTPYBAHHS MPU MIKPOBU3HAYEHHSX
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(excrmpec-MeToIu aHaIi3y).

Ilpakmuuni naguuxu:
— IPOBEACHHS TUTPYBAHH;
— OOYHCIIEHHS pe3yIbTaTIB TUHTPYBAHHS.

Tema 11. BumiproBaiibHi pWJIaau, iX NpU3HAYeHHs, NIATOTOBKA 10 Po00TH
JIEKIIA

3arajgpHi BUMOTH JI0 BUMIPIOBAIBHUX NPUJIATIB 1 PEKOMEHJAIll MOJ0 IX
BUKOPHCTAHHS.

BumiproBaneHi npunanu: pH-merp (floHoMep), MpU3HAYEHHS Ta MPUHIUI
poboTHu.

[lpwnagun s BU3HAYEHHS  KOHLIGHTpAllli PEYOBMH Yy  PO3UMHAX:
pedpaxkromerp, poroenekrpokosopumerp (KOK, ®EK). [nmii cyuyacHi npunaay, 1mo
BUKOPHUCTOBYIOThCS y (hapMarieBTUUHINA MPaKTHUILL.

HABYAJIBHA IMTPAKTHUKA IIIIl KEPIBHUILITBOM BUKJIATAYA

Jlabopatopuuii pH-metp. bymoBa mpumany. IlinroroBka ioro g0 poOoTH.
BuwmiproBanns kucnotHocti (pH) po3unHiB.

Pedpakromerp. [lpunuun pobotu. Jormnsa 3a pedpakToMeTpoM.

®oroenekrpokosopumetp. [Ipunnun pobortu. [TobynoBa kanidpyBaibHOTO
rpadika.

Ilpaxkmuuni nasuuku:

— MIArOTOBKA MPWIAIIB 10 poOOTH;
— YMIHHS TIPAIOBATH 3 TPHUJIATaMH.
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11.

12.

13.

14.

15.
16.
17.
18.

19.
20.
21.

22.

23.

24,

25.

26.

27.

MEPEJIIK MATAHD JO JA®EPEHLINIOBAHOI' O
3AJIKY

3MicT 1 MeTa HaBYAIbHOI JUCIHUILTIHY.

3Ha4yeHHs 1a0opaTopiil METUIHOTO MPODLTIO.

Bumoru no npumimeHHs nadoparopii Ta Horo oOiagHaHHS: BUTSDKHA mmiada,
n1abopaTopHi CTOJH, adu s 30epiraHHs peakTUBIB 1 CHIIbHOIIMHUX PEYOBHH,
BOJIOTIPOBI/I.

Opranizanis po6oyoro micis. [IpaBa Ta 000B’s13ku JabopaHTa.

[TpaBwua TexHiku Oe3MeKH i 9ac poOoTH B 1abopaTopii.

Cnenonsr y maboparopii (anreri) 3rifHO 3 YUHHIUMHU IHCTPYKIISIMHU.

[Tepma momomora B pasi HEMACHUX BUIIAJIKIB.

Knacugikarnis m1abopaTtopHOro nocyay 3a Npu3Haue€HHSIM.

CxisHUH TOCYZ 3arajbHOTO NMpPHU3HAUEHHsS: MPOOIpKH, JIMKH, CTakaHW, KOJIOu
(TJI0CKOI0HHI, KOHIYH1), TPOMUBAJIKH, KPUCTAJII3aTOPH TOLLO.

[Tocyn crnenianbHOTO MPU3HAYEHHS: €KCUKATOPH, KOJIOU KpyrioaoHH1 (Bropia,
bynzena), xonomuneuuk Jli0ixa, nednermaropu, amapat Kima, mormuHambHI
CKJISTHKH, Jammku [leTpi, OrokcH, mpeaMeTHe CKII0, CKIISTHI TTaJTHYKH.
BumiproBaneHuil mocya: HWIIHAPU, MEH3YpKH, MmineTku Mopa, rpaayioBaHi
MINeTKH, OIOPETKU, MIKPOOIOPETKH, BUMIPIOBAJIbHI KOJIOH.

[MopriensiHOBHIA TIOCY/: CTaKaHW, BUMAPIOBAIBHI YaIllKH, CTYITKA 3 TOBKAYHKOM,
THUTJT1, YOBHUKH, JIIHKUA, TPUKYTHUKH.

MertaneBe 00naHaHHS: IITaTUBU 3 HAOOPOM Jamok, Kienb, MyQT, 3aTHcKaul,
TUTEJIbHI IIUIIL, MHIETH.

BrumB uucroTn mocyay Ha pesynbTaTH poOoTH B J1aboparopii. MexaHiuHi Ta
¢biBuuHI crocobn MUTTA mocyny. MuUTTS BOAOI, Mapor, OpPraHIYHHUMHU
PO3YMHHUKAMU, MUHHUMH 3acO00aMU, OUUIIEHHS HOPIKEM.

XiMi4H1 3ac00M 1T MHTTS TIOCYQy: PO3YMH Kajiii TMepMaHTaHaTy, CyMIIl
KomapoBcbkoro, po3unHHu JyriB, cyidb(aTHa KHUCI0Ta, XPOMOBA CYMIIIL.

3Minradi cnocoOM MUTTA MOCYMy. 3axoaW O€3MEeKH Mia 4ac MUTTS XIMIYHOTO
nocyay.

Crepunizanisi: Gi3u4HI Ta XIMIYHI METOIH.

CriocoOu cyIIiHHS MOCYy: XOJIOAHE, MOBITPSIHE, OPraHIYHUMH PO3YUMHHUKAMU,
rapsuuM TOBITPSAM, y CymuiabHI madi. 3axomm Oe3nmekd i 4Yac CYIIiHHS
XIMIYHOTO TIOCY/TY.

l"azonarpiBanpHi Ipuiaau, X Npu3HaYEHHS, IPUHIIUIT POOOTH.

[IpaBuna poGOTH 31 CHUPTIBKOIO.

EnexrponarpiBaibHi npuiaay (€IEKTPUYHI IUTUTKH, BOSHI, TTOBITPSIHI, MICOYHI
Ta MacisHi 0aHi, cymuiapHI madu, MydenpHi meyi), ix OynoBa, MPU3HAUYEHHS,
MpaBuiia poOOTH 3 HUMHU.

HarpiBanHs, BUNapoByBaHHS, MPOKapPIOBaHHS, CTEPUITI3AILIS.

[Tocyn, sikuii BUKOPUCTOBYETHCS MiJ1 4ac pOOOTH 3 HArpiBaJIbHUMHU MPUTIAJIaMU.
3axoau 6e3neyHoi poOdOTH 3 00JIaTHAHHSM.

Bumu wmikpockomiB, ix mnpu3HaueHHs. bymoBa Mikpockoma (MexaHIYHa,
30UIbLITyBaIbHA Ta OCBITIIIOBAJIbHA CUCTEMN).

[ligroToBka Mikpockona a0 gochimkeHHs. [lpaBunma poOotu, OIS,
30epiraHHs MiKpOCKOTa.

[ToHATTS mpo MapKyBaHHS XIMIYHUX pPEaKTHBIB, 1X KBajiQikallis: TeXHIYHUHN
(Texn.), unctuil (4.), YUCTHH AN aHamizy (4.7.a.), XIMIYHO YUCTHH (X.4.),
0COOIMBO YHCTHH (0C.4.).

[IpaBuna poOOTH 3 peakTHBaMH, iX 30epiraHHs, TexHika Oe3neku mpu poooTi 3
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28.

29.

30.

31.

32.

33.
34.

35.

36.

37.

38.

39.

40.

41.

42.
43.

44,
45.

46.
47.

48.

49.

50.

OTPYHHHMMH Ta CUIBHOAIMHUMH PEUOBHHAMHU.

[TonpiOHeHHs Ta 3MIIIYBaHHS TBEPAUX PEYOBHH 1 PIIMH MEXaHIYHUM 1 py4HUM
crioco0amH.

OinpTpyBanHsa. DinbTpyBanbHI MaTepianu (CUIKI Ta MOPUCTI, HEOPTaHiuHI Ta
opraniuni), BubOip ¢ureTpyBanbHOTro Martepiany. Ilanmepoi ¢ineTpu. ®ineTpu
MPOCTI Ta CKJIAAYACTi, IX BUTOTOBJICHHS Ta 3acTOCyBaHHs. DUIbTpyBaHHS MpH
3BHYATHOMY THCKY 1y Bakyymi. [I[poMuBaHHs ocaiB.

Hentpudyrysanns. Ilpusnadenss, npuHoun podboTH HeHTpUdyra ta mpaBuia
po6oTH 3 HETO.

OuniieHHst coyiel nepekpucranizaniero. OUnuIIeHHs MeToaMu cyoOmimarii (Ha
MIPUKIIA/I1 OUYMIICHHS HOY) Ta IEPETOHKH (AMCTUIIALLIT).

Bona ounmena. [i no6yBanns Ta 30epiranns. TexHika Ge3Neky MpH OYMIICHHI
pPEaKTUBIB.

OunnieHHs pEYOBUH METOJOM €KCTPAKIIIi.

Baru, ix Tunu. Baru g rpy0oro 1 TouHoro 3BaxkyBaHHs. bynosa Baris. [Jormsin
3a HUMH. [IOHATTS PO HABAXKKY.

TexHika 3BaKyBaHHsI Ha PYYHUX, TEXHOXIMIUHUX, aHAIITUYHUX Barax. B3arrsa
HaBAXKU Ha PyYHUX, TEXHOXIMIYHUX, aHAJIITUYHUX Barax.

I'paBiMerpuunuit  Mmeton aHamizy. OCHOBHI aHalITU4yHI omepamii Yy
rpaBIMETPUYHOMY METOII.

Tunm rpaBiMETpUYHUX BU3HAYEHb: METOIM BUAUICHHS, BIITOHKH, OCAKECHHSI.
OO6uucieHHs Mac HaBaKOK 1 pe3yJIbTaTIB aHANI3y y IPaBIMETPUYHOMY METO/II.
OcHoBHI nmoHATTA npo po3zuuHu. Kiacudikanis po3zuunis. CHIIbHI, cepelHbOT
CHJIU Ta CJIa0K1 eJIEKTPOJIITH.

CriocoOu BHpasy ckjiaJy pedoBHH y po3urHax. Po3paxyHKH Ipu NpUTOTYBaHHI
po3uuniB. bydepHi po3unnm.

TexHika mNpUroTyBaHHA pPO3YMHIB 33aJaHOI MacoBOI YaCTKU PpPEYOBUHHU.
BuzHaueHHs ryCTUHHM pO3UYHHIB 3a JOMIOMOTO apeoOMETPIB.

TexHika MpUroTYBaHHs PO3YMHIB 3aaHOT MOJISIPHOI KOHIIEHTpAIIli Ta MOJISIPHOT
KOHIICHTpAIlli EKBIBaJCHTY PEUYOBHHHM: 3a TOYHO B3ATOI HABAXKOW; 13
(dikcanaiy.

Po3B’s13yBaHHs 3aJa4 13 pI3HUX CIIOCOOIB BUpa3y CKJIay PEUYOBHH y PO3UMHAX.
OCHOBHI MOHATTS TUTPUMETPUYHOIO aHai3y (MEepBUHHUN Ta BTOPUHHUMN
CTaHJApT, TUTPAHT, TOUYKA EKBIBAJEHTHOCTI, KIHEIb TUTPYBaHHS, 1HAUKATOPH
TOIIIO).

BcranosnenHs TUTpy po3unHiB. OOUYMCIEHHS Y THATPUMETPUYHHUX BU3HAUCHHSIX.
Texnika poOOTH 3 PI3HUMH BHJIaMHU TINETOK, OtopeTok. [IpaBuia Bimbopy mpood
nirnerkamMu Mopa, TpaJyHoBaHUMHU MINMETKAMHU, MIKPOTINETKaMH, 3allOBHCHHS
OIOPETOK, MIKPOOIOPETOK.

KanibpyBaHHs BUMIPIOBAJIILHOTO TIOCY/LY.

BuBuenHs1 TexHiku TUTpyBaHHs (Ha npukiani tutpysanus 0,1M po3unny HCI
0,1M po3zunnom NaOH 3 inaukatopom denondraneinoMm abo METUIOPAHKEM ).
Excnpec-meronu aHamizy.

3aragpHi BUMOTH JI0 BHMIPIOBIBHUX NPWIAMIB 1 pEeKOMEHAAIli MoJ0 iX
BUKOPHUCTaHHS. CyYacHi MPUJIaaH, 1[0 BUKOPUCTOBYIOTHCSA Y (apMalleBTUUHIN
MIPAKTHULIL.

BumiproBaneHi npunaau: pH-merp (iioHOMep), MpHU3HAUEHHS Ta MPUHLUI
poboTH.

[Ipunanu 11 BU3HAYEHHS KOHLEHTpALlii PEYOBHMH Y pO3UnHaX: pepakToMeTp,
¢doroenexrpokosopumerp (KOK, DEK).
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