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IIEPE/IMOBA

JlaGopaTopHUii  TMPAKTUKYyM €  HEBIJ'€EMHOIO  YacCTHHOIO
000B’SI3KOBOT OCBITHBOI KOMITOHEHTH «3arajbHa XiMish» s 3100yBadiB
BHIIIOI OCBITH Tepmoro (0akaJaBpChbKOTO) piBHA. ['0JIOBHOIO METOMO €
MOTIUONEHHS TEOPETUYHHMX 3HAHb, 3A00yTUX IiJ Yac JIEKIIIHHUX
3aHSTD, a TaKO0XK dbopMyBaHHS MPAKTUYHUX HAaBUYOK
eKCIIEPUMEHTAIbHOI ~ pOOOTH, KPUTHYHOTO  MUCIICHHS, BMIHHS
aHaI3yBaTH, Yy3arajJbHIOBAaTH Ta pPOOUTH HAYKOBO OOIPYHTOBaHI
BHCHOBKH.

[Iporpama naGopaTOpHOro NPAaKTHKyMYy Iependadae BUKOHAHHS
17 nabopaTtopHUX 3aHATH, IO OXOIUTIOIOTH OCHOBHI PO3JIUIN 3araibHOT
ximii. [IpakTuKyM MOYMHAETHCS 3 BUBYCHHS MpEAMETa, 3aBIaHb Ta
METOMIB XiMIYHOI HaYKH, 1110 T03BOJIsIE CPOPMYBATH 3arajibHE YSBICHHS
Ipo XiMil0 SK MPUPOAHUYY HayKy. HacTymHi 3aHATTS NPHUCBIYEHO
OCHOBHUM 3aKOHAM XiMii, SIKi € (YHIAMEHTOM [UIsl TOJAIbIIOTO
BHUBYEHHS BCIX XIMIYHUX AUCLIMILIIH.

OcobnuBy yBary mpWAUICHO BUBYCHHIO OYJOBH aroma,
MEePIOUYHOrO 3aKOHY 1 MEPiOJUYHOT CHCTEMHU XIMIYHUX €JIEMEHTIB, a
TaKOX THUIAM XIMI4HOTO 3B’s3Ky. Lli TeMU € KIIFOYOBUMHU TSI PO3YMIiHHS
IPUPOJH XIMIUHUX €JIEMEHTIB, iX B3a€EMO/Iii Ta BIACTUBOCTEN PEUOBHUH.

Hpyruii Moaynb J1abOpaTOPHOTO MPAKTUKYMY 30CEPEPKEHO Ha
3aKOHOMIPHOCTSX Nepediry XiMiYHUX peakilii, BABUEHHI PO34YHHIB Ta iX
CKJIay, Teopli eJNEeKTPOJITUYHOI JucoIialii, OKHCHO-BIAHOBHHUX
peaxIiiif, a TAKOXK €JIEKTPOXIMIUHOTO PsIly HANpPYyT METAIB.

[Ticns xoxHOTO MOAYNIO 37100yBadl BUKOHYIOTH IMiJCYMKOBY
MOJYJIBbHY KOHTPOJBHY pOOOTYy, sIKa JO03BOJISE€ Y3arallbHUTH Ta
MepEeBIPUTH 3aCBOEHUI MaTepiall.

[HCTpyKTHBHO-METOAMYHI Matepianu 10 JabOpaTOpHUX 3aHATh
VKJIQJIEHO BIAMOBIIHO JO HABYAJIBHOI MPOTpaMH JTUCHUIUIIHU Ta
MICTHUTB:

e METY 1 3aBAaHHSI KOKHOI 1JabOpaTopHOi poOOTH;

e MEpEIiK 00aTHAHHS Ta PEAKTHUBIB;

e JiTKHI MTOPSIOK BUKOHAHHS €KCIICPUMEHTY;

e KOHTPOIIbHI 3aMTUTaHHS 7S TIEPEBIPKU 3aCBOEHHS MaTepiaiy;



e MiCIle JUISL 3alUCy pe3yJbTaTiB JOCHIIKEHHs, pO3paxyHKiB Ta
BHCHOBKIB.

Takwuii minxin crpusie popMyBaHHIO y 37100yBadiB BUIOI OCBITH
CTIHKMX MPAKTUYHUX HABHYOK, MIJBUIIECHHIO PIBHS iXHBOI aKaaeMidHOl
BiJINIOBIJAJILHOCTI, PO3BUTKY YMiHb BECTH HAyKOBY JOKYMEHTAIIIIO,
IPAIfOBATH CAaMOCTIHHO Ta y KOMaHIi.

Y mpoueci BUKOHAHHS JIaDOpaTOpPHUX 3aBlaHb 3700yBaui
OBOJIOIBAIOTh OCHOBAMHU O€31eYHOT pOOOTH 3 XIMIYHUMH PEYOBHHAMHU,
3HAHOMJISITBCA 3 METOJAaMH KOHTPOJIO SKOCTI PEYOBUH, BUATHCA
IHTEpIIpeTyBaTH pE3yNbTaTH CIIOCTEPEKEHb, OI[IHIOBATH IOXUOKH
BHUMIPIOBaHb T4 3aCTOCOBYBATH MaTEMaTUYHY OOPOOKY JTaHUX.

3MICT MPAaKTUKYMYy CTPYKTYpPOBAHO BIJIIOBIIHO /0 MOAYJIBHOTO
miaxomy, 1o 3abe3nedye JIOTIYHY IMOCTiOBHICTh TEM, LITICHICTH Ta
y3ro/DKeHIcTh  Kypey. [liicymMKoBI MOIynbHI KOHTPOJIbHI POOOTH
JO3BOJISIIOTh HE JIMIIE OLIHUTH piBEHb 3aCBOEHHS Martepiany, a i
chopMyBaTH y CTYICHTIB yMiHHS CHCTEMaTH3yBaTH 3HaHHS,
apryMEHTOBAHO BHKJIA/IaTH BJIACHY TOYKY 30PY, CAMOCTIHO 3HAaXOAUTH
1 BUITPABIISITH TIOMMJIIKH.

[HCTpYKTHBHO-METOAMYHI MaTepianu A0 JIaOOpPaTOPHUX 3aHAThH
NpU3HAYEH] A BUKOPUCTaHHA Ha JA0OpaTOPHMX 3aHATTAX, 3MICT
Y3rO/DKEHO 3 CyYaCHMMH BHMOTaMH [0 TIJATOTOBKH  (haxiBIIiB
OPUPOJHUYOrOo MpoduIo Ta copuse (OPMYBAHHIO KIIIOUYOBUX 1
npodeciiHUX KOMITIETEHTHOCTEH.



KPHTEPII OLIHIOBAHHA 3AHATH

O1iHIOBaHHS PE3yJbTATIB HAaBYaJIbHOI isUIBHOCTI 3700yBadiB
BUILOI OCBITH 3 000B’A3K0BOI OCBITHHOI KOMIIOHETH «3arajibHa XiMis»
MPOBOAUTHCS BiANOBIAHO 10 BUMOr «llomoxkeHHs mpo Kputepii Ta
MOPSIIOK OLIHIOBaHHS HABYAIBHUX JOCATHEHB 37100yBayiB BHIIOI OCBITH
XKutomMupchKOro Jep»aBHOTO yHIBepCUTEeTy iMeHi I[Bana @panka
3rigHO 3 €BPONEHCHKOI KPEAUTHOI TpaHCHEPHO-HAKOMUIYBAIHHOIO
CUCTEMOIO», fIK€ JOCTyNHE JJisi O3HAalOMJIEHHS 3a IOCHUJIAHHSIM:
https://zu.edu.ua/offic/ocinjuvannya_ zvo.pdf

[Ipouec owiHIOBaHHS HaBYAIbHHUX JIOCSATHEHb Iependaydae
MOCTAIMHUN KOHTPOJIb, IO OXOILIIOE MOTOYHE OIIHIOBAHHS, MOJYJIbHUN
KOHTPOJb Ta MiJICYMKOBY artectanio. Takui miaxig 3abesmneuye
CHCTEMHY TI€peBIpKY piBHS 3aCBO€HHS Matepiany, (HOopMyBaHHS
MPAKTUYHUX HABUYOK Ta 3AATHOCTI 10 CAMOCTIIHOT poOOTH.

[ToTouyHuMi1 KOHTPOJIb

[Totoune OLIIHIOBAHHS 3MIIHCHIOETHCS Ha KOXKHOMY
1a00paTOPHOMY 3aHATTI Ta € OCHOBHHM 3acO00OM  PETYJISIpHOTO
MOHITOPUHTY 3aCBOEHHS 3HAHb 1 C()OPMOBAHOCTI MPAKTUYHUX YMIiHb.
J10 KOMIIOHEHTIB MMOTOYHOT'O KOHTPOJIFO BXOHTH:

e MMITOTOBKA /10 3aHSTTA (BIAMOBIAI Ha KOHTPOJBHI 3alMTaHHSA,
3HAHHS TEOPETUIHUX OCHOB TEMH);

e AKICTb BHMKOHAHHs J1abOpaTopHOi poOOTH BIJIMOBITHO [0
IHCTPYKTUBHO-METOAMYHUX MaTepialis;

e TOUHICTH O(OPMIICHHS PE3YJbTATIB EKCIIEPUMEHTY;

e IPAaBUJIBHICTh PO3PAXYHKIB Ta JIOTIYHICTh BUCHOBKIB;

e AKTUBHICTB Ta CAMOCTIHMHICTD MiJ{ YaC BUKOHAHHS 3aBIaHHA.

VY CTpyKTYp1 JUCHUILIIHU MepeadavdeHo JB1 MiJICYMKOBI MOYJIbHI
KOHTPOJbHI pOOOTH, SIKi OXOIUTIOIOTH TEMH BiMOBIIHUX MOyIiB. BoHU
BKJIIOYAIOTh SIK TEOPETUYHl, TaK 1 MPaKTUYHI 3aBJaHHA: TECTH,
pPO3paxyHKOBI 3ajadi, aHami3 XIMIYHMX TPOLECiB, O(POPMIICHHS
BHCHOBKIB Ha OCHOBI €KCTIEpPUMEHTAIBHUX JaHUX.

MonynbHUl KOHTPOJb J03BOJISIE KOMIUIEKCHO OIIIHUTH 3HAHHS
3n100yBavya, WOro aHaliTU4YHI 3A10HOCTI, piBeHb C(HPOPMOBAHOCTI
KOMITETEHTHOCTEH. Pe3ynpTaTit MOy IbHOTO KOHTPOJIO MAlOTh BarOMUMN
BIUIMB HA ITIJICYMKOBY OIliHKY.



https://zu.edu.ua/offic/ocinjuvannya_zvo.pdf

KPHUTEPII OIIIHIOBAHHA

Ne Tema T TO EP 3
15 25 30 30

1 II3MXH

2 AMBO3X

3 BA

4 BA

5 IIBIICXE

6 X3

7 X3

8 IIMKP1 100

9 3IIXP

10 3I1XP

11 PC

12 PC

13 TEJ

14 TEJ

15 OBP

16 OBP

17 ITMKP2 100

PeittuHT 100

IMo3nauenns tem: [I3MXH — Ilpeamer. 3aBnaHHs Ta METOAM XIMIYHOT HayKH;
AMBO3X — AromHo-mounekyJsipHe BueHHs. OcHOBHI 3akoHuW Ximii; BA — Bynosa
atoma; [I3[ICXE — IlepiognuHuii 3aK0H i NEpiOAMYHA CUCTEMA XIMIYHUX €JIEMEHTIB;
X3 — Ximiunwmii 38’s130k; [IMKP1 — [lincymkoBa MoaynpHAa KOHTpOJIbHA poboTa Nel;
3IIXP — 3akonomipHOcTi mepebiry ximiuaux peakmiid; PC — Po3umam Ta ix ckian;
TEJl — Teopis enextpomitiuHoi nucomianii; OBP — OkwucHO-BiZTHOBHI peakiiii;

IIMKP?2 — IlizcymkoBa MOayJIbHa KOHTPOJIbHA poOoTa Ne 2

Bunu nismpHOCTI Ha 3aHATTI: T — TecTOBHIA KOHTPOIJIb 3HaHB; TO — TeopeTnyHe
omutyBaHHs; EP — BuHKOHaHHS ekcnepuMeHTanbHOI pobortw; II3 — BUKOHAHHS

MPpaKTUYHUX 3aBJaaHb.




JIABOPATOPHE 3AHSATTS Nel

Tema: IIpenmer. 3aBaaHHs Ta MeTOAM XiMiYHOI HAYKH

Mera 3aHATTA:

OsnaifomuTnn  3100yBauiB  BUIIOI OCBITH 3  IPEIAMETOM,
3aBJAaHHSIMHU, CTPYKTYpOIO Ta MeTojnamu XiMidHoi Hayku. ChopmyBatu
YSIBIIGHHS TIPO Miclie XiMii cepel MPUPOJHUYMX HAyK Ta ii 3HAaYCHHS B
KHUTTI JIIOAUHH. 3aKpINUTH 3HAHHA OCHOBHOI XIMIYHOI TEPMIiHOJOTII,
HOMEHKJIATYpH Ta Kkiacugikamii pedoBuH. Po3BUBaTH HAaBUYKH
3aCTOCYBaHHS TCOPETHYHHMX 3HAHb JUIi BUPINICHHS NPaKTHYHUX
XIMIYHHUX 3aBIAHb.

PexomenoBana jiteparypa:

1. Hazapxko I.C., Biuko O.I. 3arampHa Ximis: HaBYaJIbHHNA
MOCIOHMK JJIsi CTYNCHTIB TEXHIYHUX creniaabHocTeli — TepHomib:
TepHominbCbKHMI HAIIOHATFHUN TEXHIYHWHA YHIBEepCHTET iMeHi [BaHa
[Tymros, 2019. — 192 c.

2. 'omonaii B.I., MinsoBuu C.C. 3aranbHa Ta HeOpraHiuHa XiMis:
niapyyHuk — Binauns: Hosa Kuura, 2016. — 448 c.

3. Teneryc B.C., bogak O.I., 3apeuntok O.C., Kimxubano B.B.
OcHoBH 3aranpHOi ximii. — JIeBiB: CBiT, 2000. - 424 C.

4. Crenanenko O.M., Peiitep B.M., Jlegocekux C.B., IBanoB
C.B. 3aranbHa Ta HeoprasiuHa Ximis y ABox uyactuHax. Y. I — Kuis:
[Ten. mpeca, 2000. — 784 c.

5. C.A.Heninbko, ILILITonens. 3aranbHa i HeopraHiyHa Ximis.
3anaui Ta Bpasu. — Kuis: JIu6ias, 2001, 400 c.

Ilnan 3angaTT:
MOHITOPHHT TOTOBHOCTI JI0 3aHSTTS.
CmiB6eciza 3a KOHTPOJIbHUMH 3aITUTAHHSIMH.
BuKOHaHHS €KCIIEPUMEHTAILHOTO 3aBIaHHS.

o PRE

Po3B’s3yBaHHs MPaKTUYHUX 3aBJaHb 1 3a/1a4.



IHCTPYKIII /10 BHKOHAHHA:

MOHITOPHHT TOTOBHOCTI /10 3aHATTS

[Tigroryiitecs 10 BUKOHaHHS KOPOTKOi mepeBipouHoi podoTtu. Ha
MOYaTKy JTAOOPATOPHOTO 3aHATTS BUKOHAWTE IHIWBITyalbHUH BapiaHT
MEePEBIPKH 3HAHb, II[0 OXOIUTIOE OCHOBHI MOJIOKECHHS TEMHU.

CniB0eciia 3a KOHTPOJILHUMH 3aNIMTAHHAMH

[ligroryiiTecs 10 YCHOTO ONpAIIOBAaHHS  3alPONOHOBAHUX
3aluTaHb 1 3aBJaHb.

KoHTpOJIbHI 3anuTaHHA:

1. o € mpenMeToM BUBYEHHS XIMIYHOT HAyKu?

2. SIki OCHOBHI 3aBJIaHHSI BUKOHY€ CydacHa XiMis?

3. Slke micre ximil cepelt IHIIUX TPUPOAHUYINX HAYK?

4. Ha3BiTh OCHOBHI METOJIU XIMIYHOTO JOCIIIKEHHS Ta KOPOTKO
O0XapaKkTEepU3yuTe iX.

5. YV domy momsrae CyTh XIMIYHOTO €KCIIEPUMEHTY SIK METOMY
mi3HaHHS?

6. o Take ximiuHa peuoBuHa? fKa ii BiIMIHHICTE BiJ (i3UUHOTO
Tina?

7. Slka ponb XiMii y BHUPILIEHHI €KOJOTIYHMX Ta €HEPreTUYHUX
npobnem?

8. o Take xiMi4YHa HOMEHKJIATypa i sKa ii MeTa?

9. V yomy mossirae pisHUIS MK TPAAUIIHHOIO Ta MIXKHAPOIHOIO
CHUCTEMaMH Ha3B XIMIYHUX CIIOTYK?

10. HameniTh mpuKJIaay HEOPTaHIYHHUX CIIOJYK 1 BKaXITh X Ha3BU
3a cucremoro [UPAC.



ExcnepumMeHTaIbHA YACTHHA

3aeoanns 1.

O3natiomnenns

001a0HaHHAM ma npasuiamu be3nexu

O3naitomrecs

3 1aboOpamopHumM  NOCYOOM,

Ha3BaMu Ta MMPU3HAYCHHAM OCHOBHOTI'O

naboparopHoro nocyay. BusHauTe nmpaBuiia TOBOKCHHS 3 XIMIYHUMU

€UOBMHAMH Ta BIIKPUTHM II0JIyM M. 300pa3iTh y 30LIMTI 5 OJUHULE
yMm’sim. 300 y 5

MOCYly Ta KOPOTKO OMUILITH 1X (DYHKIIIFO.

Ha3zBa nmocyny

3o00pakeHHs1

IIpuzHavenust
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3asoanna 2. Bushauenus @izuunux i XIMIYHUX 61acmusocmell
PpeuosuH

06.1a0HaHHs Ma peakmueu:

[Ipobipku, mMTATUB, CKISHA MAJWYKa, MIPHUN LWIIHAD, MINETKa,
JIO)KKa a0o IImaTesb; KPUCTaIidHI PEUYOBHHH: IIYKOP, KYXOHHA ClJib,
MIJIHUH KyIIOpocC, coja; po3uuHu: ctojoBui ouet, kynpym(Il) cynsdar,
HaTpid T1APOKCHU]I.

Xio eukonanna:

1. BuBuenHs (i3UYHUX BIIACTUBOCTEH PEYOBUH

OrisiHbTEe KOXKHY PEUOBHHY OKpEeMO (IIKOp, ClIb, CO/Aa, MiTHHA
Kyrmopoc). 3BepHITh yBary Ha Taki MapaMeTpu: KOJip, 3amax,
arperaTHUN CTaH, pO3YMHHICTH Y BoJi (y MpoOipKy HaJIWiTe 5 MII BOAH,
JO0JaiiTe HEBENUKY KUIBKICTh PEYOBHHH, TIIEPEMINIAlTe CKISTHOIO
MaJUYKOI0, CIIOCTEPIraTe: TMOBHICTIO/YaCTKOBO/HE PO3YMHSIETHCH).
3amnoBHITH TAOIUITIO CIIOCTEPEKEHD 32 (DI3UYHUMHU BIACTHUBOCTSMU:

Ha3sBa . Arperatauii | Po3uunHictn
Kouaip 3anmax )
pe4oBUHU cTa” y Boai

Lyxop

Cuib

Conma

Miguuii
KYIopoc

2. BuBYeHHS XIMIYHHUX BJIACTUBOCTEH pPEUOBHH
VY npoOipky HacHNTe HEBEIUKY KUIBKICTh cOIu (Ha KIHYUKY
mmaTens), aogante 2—3 M1 oury. 3a3HayTe O3HAKH TMPOXOKEHHS
XIMIYHOI peaKIii.
11




VY 1mpoOipKky HaIMHTE HEBENHMKY KUIBKICTh po3unHy Kynpym(Il)
cynbdary (2-3 M) Ta KparuIMHaAMH JoJaiTe 2—3 M1 HATPiK TiIPOKCUY.
3a3HauTe 03HAKH MPOXOHKEHHS XIMIYHOI peakIii.

MHara: [Tignuc Bukiamaya:
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JIABOPATOPHE 3AHSATTS Ne2

Tema: AToMHO-MoJIeKYJIsipHEe BUeHHA. OCHOBHI 3aKOHU XiMil

MeTa 3aHATTA:

[Tormubuty 3HaHHS 3100yBayiB BHINOi OCBITH IOJO IOJOXEHb
aTOMHO-MOJICKYJISIPHOTO BUCHHSI, O3HAHOMHUTH 3 OCHOBHHUMH 3aKOHAMHU
XiMii: 3aKOHOM 30€peKeHHS MacH, CTaJOCTI CKJIaay, KpaTHHX
BiJTHOIIICHb, 00’€MHUX BiIHONICHh Ta ABOTaapo. Po3BHBaTH HaBHYKU
3aCTOCYBaHHS  TEOPETUYHHMX  3HAaHb  MiJl  4YaC  BHUKOHAHHS
EKCTICPUMCHTAIBHUX 1 TPAKTUYHUX 3aBJIaHb.

PexomenaoBana Jiiteparypa:

1. Hazapxko I.C., Biuko O.l. 3arampHa XiMmif: HaBYAJIbHUN
MOCIOHMK JJIsi CTYNCHTIB TEXHIYHUX creniaabHocTeli — TepHomib:
TepHominbcbKMII HallOHAIBHUN TEXHIYHUN yHiBepcuTeT iMeHi [BaHa
[Tymros, 2019. — 192 c.

2. I'omonaii B.1., MinboBuu C.C. 3araipHa Ta HEOpraHidyHa XiMisi:
niapyyHuk — Binauns: Hosa Kuura, 2016. — 448 c.

3. Teneryc B.C., bomak O.I., 3apeuntok O.C., Kimxubano B.B.
OcHoBH 3aranpHOi ximii. — JIeBiB: CBiT, 2000. - 424 C.

4. Crenanenko O.M., Peiitep B.M., JlegoBcekux C.B., IBanoB
C.B. 3aranbHa Ta HeoprasiuHa Ximis y ABox uyactuHax. Y. I — Kuis:
Ilen. mpeca, 2000. — 784 c.

5. C.A.Heninbko, ILILITonens. 3aranpHa ¥ HEopraHiyHa Ximis.
3anaui ta BnpaBu. — Kuis: JIu6ias, 2001, 400 c.

IL1an 3aHaTTA:
1. MOHITOPUHT TOTOBHOCTI 0 3aHATTS.
2. CniBOeciia 3a KOHTPOJIBHUMH 3aITATAHHSIMH.
3. BukoHaHHS €KCIIEPUMEHTAIBHOTO 3aBJIaHHS.
4. Po3B’s3yBaHHS NPAKTHYHUX 3aBIaHb 1 3a/1a4.
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IHCTPYKI[IIi 10 BAKOHAHHA:

MoOHITOPHHT TOTOBHOCTI 10 3aHATTHA

[Tigroryiitecs 10 BUKOHAHHS KOPOTKOI mepeBipodHoi poboTu. Ha
MOYaTKy JTAOOPATOPHOTO 3aHATTS BUKOHAWTE IHIWBIAyalbHUIH BapiaHT
MepeBIpKH 3HaHb, 110 OXOIUIIOE OCHOBHI MOJIOKEHHS TEMHU.

CniB0eciga 3a KOHTPOJIbHMMHU 3ANIMTAHHAMHU

[ligroryiiTecs OO0 YCHOrO OMNPAIIOBAHHSA  3allPOIIOHOBAHUX
3aluTaHb 1 3aBJaHb.

KoHTpOJILHI 3anuTaHHA:
SIKi OCHOBHI MTOJIOKEHHS aTOMHO-MOJIEKYJISIPHOTO BUCHHS?
Y 4yomy nosdrae 3aKoH 30€peKeHHs] MaCU PEUYOBUH?
SIK GOpMYITIOETHCS 3aKOH CTAIOCTI CKITaTy?
VY gomy mosArae CyTh 3aKOHY KPaTHUX BiJHOIICHB?
CdopmymroiiTe 3aK0H 00’ €MHUX BiAHOIICHD.
Slke 3HaueHHS Mae rinmore3a ABoraapo?

No ook~ owhE

XT0 chopMyIIOBaB 3aKOH 30€peKEeHHsI Macu PeYOBUH?

8. SIki ekcrnepuMeHTalbHI MIATBEPKEHHS Ma€ 3aKOH CTallOCTi
ckianxy?

9. HaBeniTe mpuKIaay /ii 3aKOHY KPaTHUX BiJJHOIIEHb HAa OCHOBI
cnonyk KapOony 1 Okcureny.

10. SIx 3akoHM XiMil MIITBEP/DKYIOTH JHUCKPETHY OyIOBY
pedoBUHU?

ExcnepuMeHTa/IbHa YaCTUHA

3asoanns 1.  Excnepumenmanvhe — 6U3HA4YE€HHA  GIOHOCHOI
monekynsaproil macu kapbou(I\V) okcudy

Oonaonanna ma peakmueu:

Amapar Kina s omepaHHS BYIJICKHCIOTO Ta3y (XJIOpHIHA
KHCIIOTa, Kalbllid KapOOHAT), CyXa YHcTa KOJI0a 3 MPUTEPTUM KOPKOM
(200-300 mu1), eneKTpOHHI Bard, oJiBelb (MapKep) I CKJia, IepeB’siHa
CKinka, MipHHH utiHAp (06’ emom 250—-500 mi1), TUCTUIBOBAaHA BOAA.

Xi0 6UKOHAHHA'
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Bi3bMiTh CyXy Ta 4uCTy KOJIOY 3 MPUTEPTHM KOPKOM, 3aKpHUUTE ii
1 3BaXTe Ha Barax. 3adikcyiiTe mMacy sk Mjp (Maca KoJIOM 3 MOBITPSIM).
OmiBueM (MapkepoMm) Jjisi HAMKMCIB HAa CKII BiAMITHTE TOJOKEHHS
HIDKHBOTO KParo KOPKa Ha IIUHII KOJIOU — 11e Oyie KOHTPOJIbHUI PIBEHb
3aroBHeHHsA. [ligBenite TpyOky Bin amapara Kima mo xombu Ta
3aMoBHIOWTE 11 KapOOH MIOKCHIOM, CHPSMOBYIOYHM CTPYMiHb Ta3y Ha
THO Konow. [[isi mepeBipky MOBHOTH 3allOBHEHHS KOJOHM BYTJICKHCIUM
ra3oM Bi3bMITh 3allajieHy CKIMKY 1 OOEpeXHO MiJIHECITh 1 A0 OTBOPY
KoOM. SIKIIO CcKimka racHe — Iie O3HAdae, U0 TOBITPS IMOBHICTIO
BHUTICHEHE KapOoH JiokcumoM. Ilicims mepeBipKd IIUIBHO 3aKpUTe
KOJIOy KOPKOM /0 BiIMITKH. 3BaKTe KOOy 3 KapOOH TIOKCHIOM Ta
3aMHUIIITh HOBY Macy siKk My. Bigkpuiite koyi0y Ta HAMOBHITH il BOAOIO
70 BIOMITKHA (JI0 TOTO C€aMOTO pIiBHS, SKHA TO3HAYCHO OJIBIEM).
Bunuiite Bogy B MipHUN LWIiHAP 1 BUMIpsiTe 00’eM. 3anuiiiTh
3Ha4eHH 5K V (B 7).

OO6uucniTh Macy MOBITPS B KOJO1, KOPUCTYIOUHCH PIBHSIHHSIM
MenneneeBa-Kianeipona:

MPV (106

m( nos.) =
RT
Ha ocHOB1 mMacu mopokHbOi K06 00unciiTh Macy kapooH(IV)
OKCHJIY, IO MICTUTbCS B Hil. 3aHecCiTh pe3yJbTaTH BUMIPIOBAaHb 1
pO3paxyHKIB 0 TaOJIHIII.

PesynbTaTH 3Ba:KyBaHHA 1 004N CIICHHSA:

Benanuyunu Indposi 3HaueHHA

Maca xon6u 3 moBITpsIM My, T

Maca ko061 3 kKapOOH TIOKCHIOM My, T

O6'eM k010U IpH JaHUX yMOBax V, J

bapomerpuunuii Tuck P, klla.

Temneparypa nositps T(K)

Maca noBiTpst B 00'eMi KOJIOH , Mypq, T

Maca mopoxHbO1 KOJIOH M1-Mypq, T
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Maca kap0oH Ii0KCHIy B 00’ €Mi KOJIOH:
m(COZ) =my - (ml - mnoe.)a r

BinHocHa ryctuHa KapOoH Ji0KCHITY 3a
HOBITPSIM: A nos) = M (CO2) : Mg,

ExcniepuMeHTa IbHO BU3HAUCHA BiTHOCHA
MOJICKY/ISIpHA Maca:
Mr(CO,) = Mr(nos.) - Mos. = 29 - M.

BinHocHa MosiekyssipHa Maca KapOOH JTIOKCUIY
3a fioro xiMiuHO (hopmysoro: Mr(CO,)

Binnocna noxu0ka gocmiay:

M meop.—M , npaxm.

A% = -100%

M, meop

3aeoanns 2. Iliomeepoicents 3aKoHy 30epedtceHHs Macu

Oonaonanna ma peakmueu:

ITocynuna JlannoneTa, TeXHIYHI Tepe3u, po3unHU: apreHTym(I)
HITpaT, HaTpiil XJIOPUJI.

Xid 6UKOHaHHA:

B oane BiaainenHs nocynuHM JlaHoonbTa HadMTE PO3YUH
apreatym(l) Hitpary (2-3 mi1), B iHIIE — TaKy camy KUIbKICTb PO3UUHY
HaTpiil XJopuay. AKYpaTHO 3aKpHiiTe IMOCYAMHY, HE JOMYyCKalouu
3MILIYBaHHS PEYOBHMH. 3BaXKT€ 3allOBHEHY IIOCYAMHY JO IOYaTKy
peakii Ta 3anuiIiTh Macy. I[lepeBepHiTh a00 HaXWIITh MOCYAMHY TakK,
1100 PO3YMHY 3MIMIATUCH. 3a3HAYTE 3MIHHU, 110 BIIOYIIHCH.
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JlouekaiiTech MOBHOTO 3aBEPIICHHS peakilii. 3a SKOK O3HAKOIo
MOKHA CTBEPKYBATH, 110 PEaKilisl Bi0yIach MOBHICTIO?

[ToBTOpHO 3BaXTE Ty cCamMy MOCYAMHY TMICHS peakiii. 3poOiTh
BIJIMOB1/IHI BACHOBKH Ta 3aIUIIITh PIBHAHHS PEaKIIii.

Hara: [Tinnmuc BukIamaya:
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JIABOPATOPHE 3AHATTA Ne3-4
Tema: bynoBa atoma

Merta 3aHATTH:

CdopmyBaru ysiBI€HHS PO CKiIaj 1 OyJ0BYy aToMa, 03HAHOMUTH 3
mozenssmu atoma ([ansTona, Tomcona, Pesepdopaa, bopa), morsarrsamu
PO MPOTOHH, HEUTPOHU, EJNEKTPOHH, 3apsia SApa, MacoBE YHUCIIO,
HYKJIIIM Ta 130TONU. 3aKpilUTH HABUYKH BU3HAYCHHS EJIEKTPOHHHX
KOH(iryparliii aroMiB, KOPUCTYBAaHHS NEPIOAMYHOIO CUCTEMOIO.

PexomenaoBana Jiiteparypa:

1. Hazapxo I.C., Biuko O.I. 3arampHa Ximis: HaBYaJIbHHUN
MOCIOHMK N7l CTYIEHTIB TEXHIYHUX creniagbHocTell — TepHominb:
TepHominbcbKMI HallOHANIBHUN TEXHIYHUN YHiBepcuTeT imeHi IBaHa
[Tymros, 2019. — 192 c.

2. 'omomnaii B.I., MinboBuu C.C. 3aranpHa Ta HEOpraHiuyHa Ximis:
niapyynuk — Binaumst: Hosa Kuura, 2016. — 448 c.

3. Teneryc B.C., bomak O.I., 3apeuntok O.C., Kimxubano B.B.
Ocuosu 3aranpHoi ximii. — JIeBiB: Csit, 2000. - 424 c.

4. Crenanenko O.M., Peiitep B.M., JlegoBcekux C.B., IBanoB
C.B. 3aranbHa Ta HeopraHiyHa ximis y nBox yactuHax. Y. I — Kuis:
Ilen. mpeca, 2000. — 784 c.

5. C.A.Heninbko, ILILITonens. 3aranpHa ¥ HEopraHiyHa Ximis.
3anaui ta BnpaBu. — Kuis: JIu6ias, 2001, 400 c.

Ilnan 3auaTTAa:

1. MOHITOPUHT TOTOBHOCTI JIO 3aHATTS.
2. CniBOeciia 3a KOHTPOJILHUMHU 3aITUTAHHIMH.
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IHCTPYKI[II 10 BAKOHAHHA:

MOHITOPHHT TOTOBHOCTI /10 3aHATTHA

[Tigroryiitecs 10 BUKOHAHHS KOPOTKOi mepeBipouHoi podotu. Ha
MOYaTKy JTAOOPATOPHOTO 3aHATTS BUKOHAWTE IHIWBIAyalbHUIH BapiaHT
MepEeBIPKH 3HaHb, 1[0 OXOILTIOE OCHOBHI MOJIOKEHHS TEMU.

CniB0eciga 3a KOHTPOJIbHMMHU 3ANIMTAHHAMHU

[ligroryiiTecs OO0 YCHOrO OMNPAIIOBAHHSA  3allPOIIOHOBAHUX
3aluTaHb 1 3aBJaHb.

KoHTpOJILHI 3anuTaHHA:

1. 3 AKMX OCHOBHHMX YaCTHUHOK CKJIAMaeThcsi aromM? HassiTh iXx
OCHOBHI BJIACTHBOCTI (3apsl, Macy).

2. o Take aToMHU HOMED 1 sIKE HOTO (i3uUHE 3HAUCHHS?

3. lllo Take ™macoBe uyucio aroma? Sk BOHO TIOB’s3aHE 3
KUTBKICTIO TIPOTOHIB 1 HEUTPOHIB?

4. SIxi 4aCTUHKH BXOJATH JO CKIaAy aTOMHOTro siapa? Sk BOHU
BIJTUBAIOTH HA Macy atoma?

5. IosicHiTh, M0 Take 130TOMM Ta HABEAITh MPUKIAAHN 130TOIIB
OJIHOTO €JIEMEHTA.

6. SIk BHM3HAYMTH KUTBKICTh HEWTPOHIB B aTOMi 3a BiJIOMHMH
MaCOBUM YHUCJIOM 1 aTOMHUM HOMEPOM?

7. OnuuITh OCHOBHI MOJOKEHHS MOJieNi atoMa 3a Pezepdopaom.

8. YV yomy nonsirae cytb Mozeni aromMa bopa? SIk BoHa mosicHIoe
CTaOiIbHICTH aTOMa?

9. Hlo Take enexTpoHHa 000I0HKa aToMa? fIka ii pois?

10. SIx po3MOAIISAIOTHCS €JIEKTPOHH MO EHEPreTHYHUX PIBHAX
(o6osonkax) aroma?

11. o Take enexkTpoHHa KoH(pirypamis? HaBenite mnpukiIan
3anucy eIeKTPOHHOT KOHpIryparii.

12. Ik OynoBa aToMa MOSICHIOE XIMiUHI BIaCTHBOCTI €JIEMEHTIB?

13. SIx moB’sA3aHe pO3TalllyBaHHS e€JEeMEHTa B IepioJAWYHIN
TaOJUIII 3 YUCIIOM €JIEKTPOHIB 1 Oy/10BOIO aToMa?
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14. o Take BaJCHTHI €JIEKTPOHU 1 AKY POJIb BOHU BIITPalOTh Y
XIMIYHUX peaKIisax?

15. IlosicHiTh, MmO Take 3apsAn sApa 1 sSK BiH BIUIMBaE Ha
MPUTATAHHS EIEKTPOHIB.

16. YoMy aTtom 3arajiom eIeKTPOHEHTpaTbHUI?

17. o Take i0H 1 SIK BiH YTBOPIOETHCS 3 aTOMa?

18. Sk 3miHa 4yKcIa HEHTPOHIB BIUIMBAE HAa BIACTUBOCTI aTOMa?

19. IlopiBHsAWTE Macy elIeKTpOHa, MPOTOHA 1 HelTpoHa. Yomy
Maca eJeKTpOHA MPAKTUYHO HE BPaxOBYETbCA MpPU BU3HAYEHHI Macu
aToma?

20. fIki cyvacHi ysBiIeHHS mpo OynoBy aroma (KBaHTOBa
MexaHika) BH 3HaeTe? SIK BOHU BIIPI3HAIOTHCS BiJl KJIACHYHHUX
Moenei?

Hara: ITigmuc BuKIIagava:
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JIABOPATOPHE 3AHATTA Ne5
Tema: IlepioquyHuii 3aKoH i mepiogu4Ha cucremMa XiMiYHHMX

eJIeMeHTIB

Merta 3aHATTA:

OsznHaitomuTn 3 icTOpi€to BimkputTs [lepioguvyHOro 3akony,
OCHOBHMMH TIOJIOKCHHSIMH Ta 3Ha4eHHsAM [lepioguuHoi cucteMu
XIMIYHUX €JIEMEHTIB, PO3KPUTH 3aKOHOMIPHOCTI 3MIHHM BJIACTUBOCTEH
€JIEMEHTIB y Mepiojiax i rpynax; HaBuuTH 3acTocoByBaTH llepioguunuit
3aKOH JIJIsl POTHO3YBAHHS BJIACTUBOCTEH €JIEMEHTIB Ta iX CIIONYK.

PexomenaoBana Jiiteparypa:

1. Hazapko I.C., Biuko O.I. 3arampHa XiMmis: HaBUYaJIbHHIA
MOCIOHMK N7 CTYIEHTIB TEXHIYHUX creniaabHocTelt — TepHominb:
TepHominbcbkMi HallOHANIBHUN TEXHIYHUN YHiBepcuTeT imeHi IBaHa
[Tymros, 2019. — 192 c.

2. T'omonaii B.1., MinsoBuu C.C. 3aranpHa Ta HEOpTraHiuyHa XiMis:
niapyynuk — Binaumst: Hosa Kuura, 2016. — 448 c.

3. Teneryc B.C., bomak O.I., 3apeuntok O.C., Kimxubano B.B.
OcHoBH 3aranpHOi ximii. — JIeBiB: CBiT, 2000. - 424 C.

4. Cremanenko O.M., Peiitep B.M., JlenoBcekux C.B., IBaHoB
C.B. 3aranbHa Ta HeoprasiyHa ximis y nBox yactuHax. Y. I — Kuis:
Ilen. mpeca, 2000. — 784 c.

5. C.A.Hegninbko, ILILITonens. 3aranpHa ¥ HEopraHiyHa Ximis.
3anaui ta BnpaBu. — Kuis: JIu6ias, 2001, 400 c.

IL1an 3aHaTTA:
1. MOHITOPUHT TOTOBHOCTI /10 3aHATTS.
2. CniBOeciia 3a KOHTPOJIBHUMH 3aITATAHHSIMH.
3. BukoHaHHS €KCIEPUMEHTAIBHOTO 3aB/IaHHS.
4. Po3B’s3yBaHHS NPAKTHYHUX 3aBIaHb 1 3a/1a4.
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IHCTPYKI[II 10 BAKOHAHHA:

MoOHITOPHHT TOTOBHOCTI 10 3aHATTHA

[Tigroryiitecs 10 BUKOHAHHS KOPOTKOi mepeBipouHoi podotu. Ha
MOYaTKy JTAOOPaTOPHOTO 3aHATTS BUKOHAWTE 1HIWBIMyadbHUN BapiaHT
MepeBIpKH 3HaHb, 110 OXOIUIIOE OCHOBHI MOJIOKEHHS TEMHU.

CniB0eciga 3a KOHTPOJIbHMMHU 3ANIMTAHHAMHU

[ligroryiiTecs OO0 YCHOrO OMNPAIIOBAHHSA  3allPOIIOHOBAHUX
3aluTaHb 1 3aBJaHb.

KoHTpOJILHI 3anuTaHHA:

1. MMosicaite  cyth IlepioguvHOTO 3aKOHY B  CYY4acCHOMY
dbopMymoBaHHI 1 HOro BIAMIHHICTH Bijg moudaTkoBoi Bepcii J[. L
Menneneesa.

2. Hlo Take nepiox i rpyna y [lepionnysiii cucremi?

3. SIk 3MIHIOIOTBCS  BIACTHBOCTI €JEMEHTIB Yy Iepiojax
[Tepioguunoi cucremu?

4. SIx 3MIHIOETbCS ATOMHHM pajilyCc MpU NEpexo/i 371iBa HAIIPaBo B
nepiofi?

5. Sk NOSICHIOEThCS MEepIoIMYHA 3MiHA BJIACTUBOCTEH €IEMEHTIB 3
TOYKH 30py OyJ0BH aroma?

6. Slka 3anmeXHICTh ICHYE MK aTOMHHUM HOMEPOM eJIeMeHTa i
roro micuem y Ilepionnuniit cucremi?

7. B uyoMy nmonfAraloTh OCHOBHI 3aKOHOMIPHOCTI  3MIHHU
eJIEKTPOHHOI KOH(]Iryparlii e1eMeHTIB y MeKax OJHOTro nepioay?

8. IlosCHITH, YOMY aTOMHHUI pajiyc 3MEHIIYEThCS y MEpioAil 31iBa
HaIMpaBo, HE3BAXKAIOYH Ha 301IBIICHHS YK CIa TPOTOHIB 1 €JIEKTPOHIB.

9. Yum 3yMOBJICHA TOIN €JIeMEeHTiB Ha s-, P-, d- i f-Gioku B
[Tepioanuniii cuctemi?

10. OOrpyHTyiiTe 3B’SI30K MK BAJICHTHICTIO €JIEMEHTIB Ta iX
po3TanryBaHHsIM y rpymax [lepioguaHoi cucremu.
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ExcnepuMeHTa/IbHA YaCTHHA

3asoanna 1. ExcnepumenmanvHe 6U3HAYEHHS 3MIHU XIMIUHUX
gnacmugocmell NPOCMUX pedosuUt 8 Melcax cpynu (63a€MO0Isl IYHCHUX
Memarnis 3 600010)

Oobnaonanna ma peakmueu:

[linmer, xpucramizarop abo BeluKa MOpLEISHOBA YallKa,
mmaresib ad0 CKajublenb Ui Hapi3aHHs MeTalliB, (iIbTpyBaIbHHUN
narip, ¢penondTanein, JiTii, HATPiH, Kajaii, BOJA TUCTUIHLOBAHA.

Xi0 6uKoHaHHA:

Bi3pMiTh KpucTamizatrop ab0 MOPIENSHOBY YaliKy 00'eMOM He

meHuie 250 mu. Hanuiite B Hei npu6Oin3Ho 200 Ma AHMCTUIIBOBAHOT
Boau. Jlonaiite 3—5 kpamnens po3uuny GeHondTaneiny — po3uuH Mae
3anuIMTHCSA 6e30apBHUM.

3a gomomororo mimartenss abo IiHIETa AiCTaHbTE HEBEIUKHMA
IIMATOYOK JITIFO OOEPEKHO, IPOMOKHITH METal CEPBETKOI IS
BUJANICHHA 3aiuiukiB racy. Ilicms mporo oOepekHO MOKIaliTh
mIMaTo4yoK JiTito y Boay. Cmocrepiraiite 3a mepebirom peaxiiii.
3anuiiTh PIBHSIHHS peakilii.

Ilicns 3aBepuieHHs peakuii (OIPUNMHEHHS BUIUIEHHS Trazy)
3a(ikcyiiTe crocTepeKeHHs: 3MIHU KOJIbOPY PO3YUHY, YTBOPEHHS rasy,
3MiHa TeMIIEPaTypH, PyX MeTaly [0 MOBEPXHi TOLIO.

[ToBTOpiTh TI cami Aii 3 TakuM camMHUM O0’€MOM BOJIU Ta
1HUKATOPOM I HATpito 1 Kauiro. [1i yac gemMoHcTpartii peakirii Kaiiro
000B’SI3KOBO BUKOPHCTOBYHTE 3axXxUCHHI eKkpaH abo MpoBOAbTE 11 Yy
BUTSDKHIN 1madi. 3anuiiTh piBHSIHHS peakiii.

[licns 3aBepuieHHS BCIX peakiUiii MOpIBHANHTE 1HTEHCUBHICTD
BUJUICHHS Ta3y, MIBUAKICTh PO3UYMHEHHS METaliB Ta SCKPaBICTh
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KOJILOPY pO34rHY. 3po0iTh BUCHOBKH PO 3MIHY aKTUBHOCTI METATIB B
MeXKax TPYIIH.

3asoanna 2. Excnepumenmanvhie 6UHAYEHHS 3MIHU XIMIYHUX
gnacmueocmeli NpoOCMuUx pevyoeuH 6 Medcax nepiody (63aemoois
Memarnis 3 600010)

Oonaonanna ma peakmueu:

[Tinner, koniyna konb6a Ha 150-300My, mTaTuB 3 MPOOIPKAMH,
mpoOipKoTpUMaY, MajJbHUK, JIOKKA JUIsl CHAJIOBAaHHS pPEYOBHH,
denondranein, Maraiii (CTpiuyka 4u OUIYPKH), aTIOMiHINA (OmIypKu abo
rpaHyJin), BoJa IMCTUIbOBAHA.

Xio 6uKkonanna:

B xoHiuHIN K0JI01 criibHO 3aKkun’ATiTh 150-300Mi1 TUCTHILOBAHOL
BOJIM, 11100 Mapu BOJM MOBHICTIO BUTICHWJIM MOBITPS. 3anaiiTh CTPIUKy
a0o0 OLIYpKM MArHiro i, TPUMaro4H ii BEPTUKAJIbHO LIUILSIMHU, BHECITH B
kos0y. MarHiif mpoJioBXKye TOpiTH B mapax BOJH, B FOPJIOBHHI KOJOU
3 ABIISETHCS MOIYM’sl BOJHIO. 3a3HaYTe O3HAKU IPOXOPKEHHS peakilil
Ta 3allUUIITh PIBHSIHHS.

Hanuiite B mpobipky 5-7 M3 JIUCTUIBOBAHOI BOAU. 3a
JIOTIOMOTOI0  TIHIIETAa TOMICTITh Yy MpOOIpKy TIpaHyildy alIOMIHIIO.
Honaiite 1-2 kpamni ¢enondraneiny. Crnocrepiraiite 3a MOKIMBUMHU
3MmiHamMu npoTsiroM 5—10 xBuiuH. IloTiM Harpiiite BMicT mpoOipku 710
KHUIIIHHS Ta BIIMITHTE 3MI1HH, 10 BiJI0YBatOTHCS.
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[licns 3aBepiieHHs BCiX peakIlii TOpIBHSAWUTE I1HTEHCUBHICTH
BHJIUICHHS Ta3y Ta MIBHJKICTh B3a€EMOJIi METalliB 3 BOJAOK. 3po0iTh
BHCHOBKH ITPO 3MiHY aKTUBHOCTI METaJIiB B MEKax MEPioy.

MHara: ITignuc Bukiamaya:
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JIABOPATOPHE 3AHATTA Ne6-7
Tema: XiMiuHuii 3B’ 130K

Merta 3aHATTH:

3aKpiUTH TEOPETUYHI 3HAHHSA TPO BHUAM XIMIYHOTO 3B’S3KY,
30KpeMa WOHHHMM, KOBICHTHUH (MOJSAPHUN 1 HEMOJSIPHUIA) Ta
METaJiYHUHN; HABUUTUCA BU3HAYATH THUIl XIMIYHOTO 3B’SI3KYy 3a
BJIACTHBOCTSIMU PEUOBUH Ta IMOJOXKEHHSIM €JIEMEHTIB y MeploAuyHiN
cuctemi; O3HAaHOMUTHCS 3 (I3UYHMMHU BIIACTHBOCTSIMH DPEYOBUH 13
pPI3HUMH  THIIAMH  XIMIYHOTO  3B’sI3KYy;  copMmyBaru  BMIiHHA
Kiacu(iKyBaTH PEUYOBHHU 33 THUIIOM XIMIYHOTO 3B’S3Ky Ha OCHOBI
CIIOCTEpPEXKEHb 1 pe3yNbTaTiB EKCIIEPUMEHTY, pPO3BHUBATH HABUYKH
aHalizy OTpPUMaHMX JaHuX Ta (QOpPMYJIIOBaHHA OOIPYHTOBAHHUX
BHUCHOBKIB.

PexomenoBana jireparypa:

1. Hazapxko I.C., Biuko O.l. 3arampHa XiMmif: HaBYAJIbHUN
MOCIOHMK JJIsi CTYNCHTIB TEXHIYHUX creniaabHocTeli — TepHomib:
TepHONNbCHKUI HAI[lOHATBHUM TEXHIYHMM YHIBEpCUTET IMeHl [BaHa
[Tymros, 2019. — 192 c.

2. 'omonaii B.I., MinsoBuu C.C. 3aranbHa Ta HeOpraHiuHa XiMis:
nigpyunuk — Binaunsg: HoBa Kuura, 2016. — 448 c.

3. Teneryc B.C., bogak O.L., 3apeuntox O.C., Kimxubano B.B.
OcHoBu 3aranbHOI Ximii. — JIpBiB: Cait, 2000. - 424 c.

4. Cremanenko O.M., Peiitep B.M., Jlenoscrkux C.B., IBanoB
C.B. 3aranbHa Ta HeoprasiuHa Ximis y ABox yactuHax. Y. I — Kuis:
ITen. nmpeca, 2000. — 784 c.

5. C.A.Heninbko, ILILITonens. 3aranbHa i HeopraHiyHa Ximis.
3amaui ta Brpasu. — Kuis: JIubine, 2001, 400 c.

26



IL1an 3aHaTTA:
1. MOHITOPUHT TOTOBHOCTI JIO 3aHSATTS.
2. CmiBbGecifa 3a KOHTPOJbHUMH 3aITUTAHHSMH.
3. BukoHaHHS €KCIIEPUMEHTAIBHOTO 3aB/IaHHS.
4. Po3B’s3yBaHHS MPaKTHYHHX 3aBIAHb 1 33/1a4.

IHCTPYKI]Ii 10 BAKOHAHHA:

MOHITOPHHT TOTOBHOCTI /10 3aHATTS

[Tigroryiirecs 10 BUKOHaHHS KOPOTKOi mepeBipouHoi podotu. Ha
MOYaTKy JJAOOPATOPHOTO 3aHATTS BUKOHAWTE IHIWBINyalbHUH BapiaHT
MIePEBIPKH 3HAHb, [0 OXOTUTIOE OCHOBHI MTOJIOKCHHS TEMHU.

CuiB0eciza 3a KOHTPOJILHUMU 3aIMTAHHAMH

[ligroryiitecss 1O YCHOTO ONpAIIOBAaHHS  3alPONOHOBAHUX
3aMuTaHb 1 3aBJaHb.

KoHTpOJIbHI 3anuTaHHA:

1. o Take XIMIYHHMI 3B’A30K 1 HABIIIO BiH YTBOPIOETHCA MIiX
aTomamu?

2. Y YoMy TOJSTae pi3HUIS MDK WOHHMM 1 KOBAJICHTHHM
3B’SI3KOM?

3. SIki yMOBH CHpHSIIOTh YTBOPEHHIO HOHHOTO 3B’S3KYy MIiX
atomamu? HaBeniTe npukias.

4. Sxuit TN XIMIYHOTO 3B’SI3KY XapakKTEpHHUN I MOJIEKYIH
Boau? I1osicHITE BiAIIOBIb.

5. UuM BIiApI3HAETbCS KOBAICHTHUW TMOJSIPHUN 3B’SI30K BiA
KOBQJIEHTHOI'O HETIOJIIPHOT0?

6. SIk pO3MONUISIOTECS ENEeKTPOHH B HOHHOMY 3B’si3Ky? ki
YaCTUHKH TP [IbOMY YTBOPIOIOTHCS?

7. SIki  pEYOBMHU  MPOBOASTH  EJNEKTPUYHHUUA  CTPyM Yy
po3IiaBiIeHOMy abo0 po3unHeHoMy cTaHi? Yomy?

8. SIkuit TMII XIMIYHOTO 3B’S3KYy MEpEBaKa€ B MOJIEKYJIaX MPOCTUX
peuoBHH HemeTaniB (Hanpukial, Oz, Clz)?
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9. HaBeniTh mnpukianmy peyoBMH 3 WOHHHM, KOBAJEHTHHUM 1
METATIYHUM 3B’ I3KOM.

10. Sk 3AJIEKUTH THI XIMIYHOTO 3B’SI3KY BIJT
€JIEKTPOHETATUBHOCTI €JIEMEHTIB?

ExcnnepuMeHTa/IbHAa YaCTUHA

3as0anna 1. Jocniosxcenns Gisuynux enacmugocmeli pevosun
pizHoi 6y008u

Oobnaonanna ma peakmueu:

ItatuB 3 npoOipkamu, Mmareidb, JIOKKA JUIS CIATIOBAHHS,
CTyIKa 3 TOBKAYMKOM, MAJBHUK Caxapo3a, CHIIIINA JIOKCHA, HATpiit
XJIOPH/I.

Xio 6uKkonanna:

Jist  [OCHi/KEHHS PO3YMHHOCTI PEYOBHMH Y BOMAL  BCUITE

mmareyaeM y NmpoOipKu HEBEIUKY KUTBKICTh KOXKHOI 3 JOCIIKYBaHHX
PEUOBHH 1 J0JaiTe NeKiIbKa MUTUTITPiB BOAM. Bu3HauTe, sSiKi pe4OBUHH
Kpaille po34rHHI y BOIi, a SKi Hi.

JUis AOCHIPKEHHS IUIABJIEHHS PEYOBUH IOMICTITH Y JIOKKY JUIS
CMAJIOBAaHHS 3alpoIllOHOBaHI PEYOBHMHM Ta BHECITh Yy MOIYyM’s
najbHUKa. Bu3HauTe 31aTHICT PEYOBUH /10 MJIABJICHHS.

JUis  TOCHIIKEHHS KPHUXKOCTI PEYOBHUH MOMICTITh Yy CTYIKY
HEBEJIMKI KIIBKOCTI 3allpONIOHOBAHMX PEYOBUMH Ta MOAPIOHITH iX 3a
JI0TIOMOT010 TOBKauuka. IlopiBHsTE cuiy, 3 SIKOIO MOJPIOHIOETHCS
KO)KHa peYOBHHA.

Pesynbrat eKCiepuMEHTAIBHUX TOCIIKEHb MOJaiTe y BUTIISII
TaOIHIII.
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Hassa
PEYOBHHH

Po3unnHICTE

ITmaBkicTe

Kpuxxkictsb

Caxapo3sa

Crumiiiit
IIOKCUI

Harpiii

XJIOPH]T

3po0iTh BHCHOBKHM PO 3aJEKHICTh (DI3MYHUX BIACTHBOCTEH Bij
Oy/lIOBU PEUOBUHH.

Mara:

ITignvc Bukiiamaya:

JIABOPATOPHE 3AHATTA Ne8

Tema: IlincymkoBa Moay/ibHA KOHTPOJIbHA podoTa Nel
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JIABOPATOPHE 3AHATTA N29-10
Tema: 3akoHoMipHocTI nepediry XiMmiuHuX peakuii

Merta 3aHATTH:

CdopMyBatu ysBIEHHS MPO OCHOBHI 3aKOHOMIPHOCTI mepediry
XIMIYHUX peakIii Ha OCHOBI EKCIIEPUMEHTAILHUX CIIOCTEPEKEHb;
03HAaOMUTH 3 BIUTMBOM Pi3HUX (HaKTOpIB (TeMIepaTypH, KOHIIEHTpaIlii,
KaTali3aTopiB, IUIONI IMOBEPXHI KOHTAKTy) Ha IMBHJAKICTh XIMIYHHUX
peaKIliif, HaBYUTH aHAJII3yBaTH pPE3YJIbTAaTH EKCIEPUMEHTIB 1 pOOUTH
BUCHOBKHM IIpO UWMHHHMKH, IO BIUIMBAIOTh Ha TMeEpedir peakiid;
PO3BUBATH HABUYKHU OE3MEUYHOTO MPOBEACHHS CKCIICPUMEHTIB 1 poOOTH
3 1a0OpaTOPHUM OOJIaTHAHHSIM.

PexomengoBana Jiiteparypa:

1. Hazapko 1.C., Biuko O.I. 3arampHa XiMmis: HaBUYaJIbHHIA
MOCIOHMK JJIs CTYIEHTIB TEXHIYHUX creniagbHocTelt — TepHominb:
TepHominbCbKHMI HAIIOHATFHUN TEXHIYHWHA YHIBEepCHTET iMeHi [BaHa
[Tymros, 2019. — 192 c.

2. T'omonaii B.1., MineoBuu C.C. 3araigpHa Ta HEOpraHidHa XiMisi:
nigpydHuk — Binaung: Hosa Kuura, 2016. — 448 c.

3. Teneryc B.C., bogak O.I., 3apeuntok O.C., Kimxubano B.B.
OcHoBu 3aranbHOI Ximii. — JIpBiB: Cait, 2000. - 424 c.

4. Cremanenko O.M., Peiitep B.M., Jlenoscekux C.B., IBaHOB
C.B. 3aranbHa Ta HeoprasiyHa ximis y nBox yactuHax. Y. I — Kuis:
Ilen. mpeca, 2000. — 784 c.

5. C.A.Heninbko, ILILITonens. 3aranbHa i1 HeopraHiyHa Ximis.
3amaui ta BrpaBu. — Kuis: JIubins, 2001, 400 c.
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IL1an 3aHaTTA:
1. MOHITOPUHT TOTOBHOCTI JIO 3aHATTS.
2. CmiBbGecifa 3a KOHTPOJbHUMH 3aITUTAHHSMH.
3. BukoHaHHS €KCIEPUMEHTATBHOTO 3aB/IaHHS.
4. Po3B’s3yBaHHS MPaKTHYHHX 3aBIAHb 1 33/1a4.

IHCTPYKLII 10 BHKOHAHHA:

MOHITOPHHT TOTOBHOCTI /10 3aHATTS

[Tigroryiitecs 10 BUKOHaHHSA KOPOTKOI nepeBipouHoi pobotu. Ha
MOYaTKy JJAOOPATOPHOTO 3aHATTS BUKOHAWTE IHIWBINyalbHUH BapiaHT
MIePEBIPKH 3HAHb, [0 OXOTUTIOE OCHOBHI MTOJIOKCHHS TEMHU.

CuiB0eciza 3a KOHTPOJILHUMU 3aIMTAHHAMH

[ligroryiitecss 1O YCHOTO ONpAIIOBAaHHS  3alPONOHOBAHUX
3allUTaHb 1 3aBAaHb.

KoHTpOJIbHI 3anuTaHHA:

1. IIlo Take MIBHAKICTH XiIMIYHOT peaKIlii?

2. SIki (akTopu BIUIMBAIOTh HA IMIBUAKICTH XIMIYHOI peakiii?
HageniTe npuknaau.

3. SIk 3MiHa TeMIiepaTypH BIUTMBAE HA MBUIKICTHh PEAKIIii?

4. o Take xaramizatop? Sk BiH BIUTUBA€E HA MIBUIKICTh PEaKIIii?

5. UM roMOoreHHMH KaTajli3 BIAPI3HSETbCA Bl FE€TEPOT€HHOr0?
Hagenite npuknanu.

6. Slka ponb MIOLII TOBEPXHI peareHTIiB y TeTepOreHHUX
peakuisx? ITosicHITh, YoMy NOPiOHEHHS PEYOBHH MPUCKOPIOE PEAKIIiIO.

7. UaM TOSICHIOETHCS  BIUIMB ~ KOHIIGHTpallii pEeYoBMH Ha
HIBUAKICTh peakiii?

8. SIk MOXHa eKCIIEpUMEHTATbHO BH3HAYMTH, IO PEaKIlis
B1IOYBa€ThCS IMIBUAINIE a00 TOBLIBHIME? SKi O3HAKW peakIlii MO)KHa
criocrepiratu?

9. llo Take ximiyHa piBHOBara? Sk BOHa TMOB’s3aHa 31
IIBUJIKICTIO TIPSIMOT 1 3BOPOTHOT peaKiiii?
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10. 4k wMoxXHa 3MIHUTH YMOBH, W00 3pYIIUTH XIMIYHY
piBHOBary B TMeBHHH Oik? BiamoBige MOpOUTIOCTPYHTE NPHKIAIOM
(HampuKIad, U1 peakilii CHHTe3y aMOHiaKy).

EKcnepnmeHTaana YaCcTHuHaA

3aeoanus 1. Jlocniodicenns 3anedcHocmi weUOKOCMI XIMIYHOT
peaxyii 8i0 KOHYeHmpayii.

Oonaonanna ma peakmueu:

tatuB 3 NOpPOHYMEPOBAHMMH MPOOIpKaMH, CEKyHAOMIp,
PO3UMHH: HATpill TioCynbdary, CyabPaTHOT KUCIOTH.

Xio eukonanna:

B Tpu Benuki mpoHymepoBaHi IpoOIpKH HATUNTE PO3YMH HATPid

Tiocynbdaty: B mepury - 5 mi, B Apyry - 10 mu, B Tpetio - 15 M. Ilicns
1BOTO B Mepiry npobipky nonuite 10 M Boau, B ApYry S5 M, a TPETIO
samummTa 0e3 3MiH. [IoTiM 10 KOKHOI 3 TIPOOIpOK JojaiTe mo 5 mi
pO3BEACHOI CyNb(aTHOI KHCIOTH Ta BIAMITBTE Yac BiJ MOYATKy O
3aKiHYEHHS peakilii (BU3HayaiTe 3a MOMYTHIHHSAM PO3YHHY).

3anumiiTe pPIBHAHHS peakiii. Bu3HauTe MBUIKICT XIMIYHOL
peakuii B KOXHIH 3 mpoOipok Ta mnoOyayiTe rpadik 3alexHOCTI
IIBUAKOCTI XIMIYHOI peaKIlii BiJ KOHIIEHTpallii.
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3aeoanus 2. Jlocniodicenns 3anedcHocmi weUOKOCmi XiMiuHOT
peakyii 610 npupoou peazyouux peuosuH.

Oonaonanna ma peakmueu:

[lratuB 3 mpobOipkamu, TiNETKa, MOPOIIKOMOAIOHI MarHid Ta
3aJ1130, PO3YHMH XJIOPUIHOI KHCIOTH.

Xio eukonanna:

Y nBi mpoOipku Hacunrte MNpPHOIM3HO OJHAKOBY KUIBKICTh
MOPOIIKOMOAIOHOr0 MarHiro Ta 3amiza. Jlo koxHOi mpobipku 3a
JOTIOMOTOI0 TIMETKH ab0 MIpPHOTO HLMJIIHIpa 00epexHO IoJaiTe Mo
2 MJI pO3UMHY XJIOpUAHOI Kucinotu. Onpasy micis ToJaBaHHS KHCIOTH
CIOCTepirainTe 3a XapakTepoM mepediry peakiii. 3BEepHITh yBary Ha Te,
B SIKiMl mpoOipii peakxilis BinOyBaeThcs mIBHIIIE. Hanmumiite piBHAHHS
peakiii Ta 3po0iTh BHUCHOBOK MPO 3aJCKHICTh MIBHIKOCTI XIMIYHOI
peaxIiii BiJl IPUPOH PEearyyux peUOBUH.

3asoanns 3. JocniodcenHs 3anexncHOCmi weUOKocmi XiMiuHoi
peaxyii 8i0 cmynens NOOPIOHEHHS pedOBUH.

Oobnaonanna ma peakmueu:

[lItatuB 3 mpoOipKkaMu, CTyNKa 3 TOBKAYUKOM, IMIMETKA, IIMATOK
Kpeiu, po3unH XJIOPUIHOI KUCIIOTH.

Xio 6uxkonanna:

VY nepury npoOipKy HOMICTITh IIIMAaTOYOK Kpeiau, a B Apyry — 3a
JIOTIOMOTOI0 CTYNKHM MOAPIOHITH IIMAaTOK KpeWau NpuUOIM3HO Ti€l kK
MacH. 3a JJOMOMOTI0I0 HINEeTKH B KOXHY MPOOIpKy AoAaiTe OJHAKOBUN
00’eM pO3YMHY XJIOPUAHOI KUCIOTU. 3BEPHITh yBary Ha 1HTEHCHBHICTb
BUIUIEHHS OynbOaIIoK ra3y Ta MBUAKICTH peakii. 3adikcyiite, y sKii
13 TpoOipoK peakilis BinOyBaeThCs MIBUIIE. HamumiiTe piBHIHHS
peakiiii Ta 3po0iTh BHUCHOBOK MPO 3aJEKHICTh MIBUIKOCTI XiMIYHOI
peaxuii BiJl CTyneHs HoApiOHEHHS PEUYOBHH.
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3asoanns 4. Jocnioscenns 3anexncHocmi weUOKOCMI XIMIUHOT
peaxyii 8i0 memnepamypu.

Oonaonanna ma peakmuegu:

HltatuB 3 mnpobipkamu, IMiNeTKa, MNAIbHUK, MNPOOIpKOTpUMAY,
UUHK (TpaHyJsM), PO3UUH XJIOPUIHOT KUCIOTH.

Xi0 6uKoHaHHA:

VY nBi npoOipKu MOMICTITh IO OJHIN OJHAKOBIN I'paHyIIl [IUHKY. 3a
JIOTIOMOTOI0  IMETKH B KOXHY 3 HHUX JOJaiTe OIHAKOBHH 00’e€M
xjopuaHoi kuciaotd. OpHy 3 mpoOIpOK 3aMIIITh 3a KIMHATHOI
TEeMIepaTypu, a Ipyry OOepeXHO HarpidiTe Ha TOAyM’i MalbHHKA,
nepioguuHo crpymyroun. Crocrepiraiite, y sKid mpoOipili peaxiis
MOYMHAETHCS PaHIIIe Ta MPOTiKae iHTEHCHBHIIIE. 3adikcyiTe, y SKil i3
poOipoK peaxilis BiAOyBaeThCs ImBHLIE. HanmuuiiTe piBHSIHHS peakiii
Ta 3p00iTh BUCHOBOK IPO 3aJICKHICTh IMIBUIKOCTI XIMIYHOI peakilii Bij
TEeMIEPATypH.

3asoanns 5. JocniodcenHns 3anexncHoCmi weuoOKocmi XimMiuHoi
peakyii 810 HasA6HOCMI Kamanizamopa.

Oobnaonanna ma peakmueu:

ratuB 3 npoOipkaMu, KOPKH 3 Ta30BLABIAHMMHU TpyOKamw,
mineTKa, MrnaTellb, MaHTaH J10KCUJI, PO3YHH T'iIPOreH NEPOKCHY.

Xi0 6UKOHAHHA'

VY nBi mpoOipKu 3a JOMOMOTOI0 TIMETKH HAJIMBAIOTh OHAKOBI
o0’eMM  pO3uMHY TrigporeH  nepokcuny. OOuasi  mpoOipku
BCTAHOBJIIOIOTh BEPTUKAJIBHO B IITATUB s mpobipok. Jlo omniei 3
npoOipoK J10/1al0Th HEBEIUKY KIIbKICTh Kartajizatopa (TIOpOILIKY
manran(IV) oxcuay). Oppasy micns nporo oOuABI MPOOIPKH IMILTHHO
3aKpUiiTe KOpKaMH 3 Ta3oBiABIIHUMH TpyOKamu. BinbHi KiHII TpyOOK
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3aHypTe y JBI OKpeMi MOCYIWHH, HamoBHEH1 Boao0. CrioctepiraiTe 3a
BHJIUICHHSM OynbOamiok ra3y. 3adikcyiTe, y sIKii 13 IpoOipoK peakilis
BiOyBaeThCs ImBHAIIC. HamumiiTe piBHAHHA peakiii Ta 3po0iTh
BHCHOBOK IPO 3aJICKHICTh IMIBUIKOCTI XIMIYHOT peakiii BiJi HASSBHOCTI
Karaiizaropa.

Hara: [Tignuc Bukiamaya:
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JIABOPATOPHE 3AHATTA Ne11-12
Tema: Po3uuHu Ta iX cKjIaja

Merta 3aHATTH:

CdopmyBaTy po3yMiHHS MPUPOIHA PO3UYHMHIB, METOJIIB BUPAKCHHS
iX ckiagy, a TakoX HaO0yTW MPAKTUYHUX HABUYOK y IPUTOTYBaHHI
pO3UMHIB 3aJaHOi KOHLEHTpaiii. Po3BuUBaTH KOMIETEHTHOCTI Yy
po3paxyHKax, poOOTi 3 aHaJITUYHUM OOJagHAHHSAM 1 JaOOpaTOPHUM
MOCYZIOM, @ TaKOX YIOCKOHAIIOBAaTH BMIHHS JOTPHUMYBATHCh TEXHIKU
0e3neKu npu poOOTi 3 XIMIYHUMH PEUOBHHAMM.

PexomenaoBana Jiiteparypa:

1. Hazapko I.C., Biuko O.l. 3arampHa Ximis: HaBYaJIbHHIA
MOCIOHMK N7 CTYIEHTIB TEXHIYHUX creniaabHocTelt — TepHominb:
TepHominbcbkMi HallOHANIBHUN TEXHIYHUN YHiBepcuTeT imeHi IBaHa
[Tymros, 2019. — 192 c.

2. T'omonaii B.1., MinsoBuu C.C. 3araigpHa Ta HEOpraHiqHa XiMisi:
niapyynuk — Binaust: Hosa Kuawnra, 2016. — 448 c.

3. Teneryc B.C., bomak O.I., 3apeuntok O.C., Kimxubano B.B.
OcHoBH 3aranpHOi ximii. — JIeBiB: CBiT, 2000. - 424 C.

4. Cremanenko O.M., Peiitep B.M., Jlenoscekux C.B., IBaHOB
C.B. 3aranbHa Ta HeoprasiyHa ximis y nBox yactuHax. Y. I — Kuis:
[Ten. mpeca, 2000. — 784 c.

5. C.A.Hegninbko, ILILITonens. 3aranpHa ¥ HEopraHiyHa Ximis.
3anaui ta BnpaBu. — Kuis: JIu6ias, 2001, 400 c.

IL1an 3aHaTTA:
MOHITOPUHT TOTOBHOCTI /IO 3aHSTTS.
CmiB6eciza 3a KOHTPOJIbHUMH 3aITUTAHHSIMH.
BukoHaHHS eKCTIEpPUMEHTATBLHOTO 3aBAAHHS.

Hobde

PO3B’$I3YB3.HH$I NPpaKTUIHUX 3aBAdaHb 1 3aaay.
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IHCTPYKI[II 10 BAKOHAHHA:

MOHITOPHHT TOTOBHOCTI /10 3aHATTHA

[Tigroryiitecs 10 BUKOHAHHS KOPOTKOi mepeBipouHoi podotu. Ha
MOYaTKy JTAOOPATOPHOTO 3aHATTS BUKOHAWTE IHIWBIAyalbHUIH BapiaHT
MEepeBIpKH 3HaHb, 110 OXOIUIIOE OCHOBHI MOJIOKEHHS TEMHU.

CniB0eciga 3a KOHTPOJIbHMMHU 3ANIMTAHHAMHU

[ligroryiiTecs OO0 YCHOrO OMNPAIIOBAHHSA  3allPOIIOHOBAHUX
3aluTaHb 1 3aBJaHb.

KoHTpOJILHI 3anuTaHHA:

1. o Take po3uun?

2. T1osICHITH MOHSTTS «PO3ZYMHHUKY 1 «PO3UMHEHA PEUOBHHAY.

3. SIkumu criocobamu BHpakaroTh ckiaja po3unHiB? [lopiBHsiTE
MacoBY YacTKy, MOJISIPHY KOHIICHTPAI[i}0, MOJISITBHICTD 1 HOPMAaJIbHICTb.

4, JlaiiTe BU3HAYCHHS MAcOBOI YaCTKH PO3YMHEHOI PEUYOBUHU. SIK
if o6uucnuTu?

5. YUuM BIiJIpI3HAETHCS PO3BEACHHS PO3YMHY BIJ 3MIIITyBaHHS
po3uuHiB? SIKi 00UMCIIEHHS IPH LIbOMY HEOO0X1/1H1?

6. Ski QaxkTopu BIUIMBAIOTH Ha PO3YMHHICTH TBEPIUX, PIIKUX 1
ra3yBaTHX PeYOBHH Y BOJI1?

7. OnuuiiTh Mpolec NPUroTyBaHHS BOAHOIO PO3YMHY PEYOBHHU
13 3aJ]JaHOI0 MacoOBOIO YacTKO0. SIK1 IHCTpYMEHTH Ta OOJaJHaHHS JUIs
I[OTO BUKOPUCTOBYIOTbCA?

8. o Take HacH4YeHUH, HEHACHYEHUH 1 TepeHACUYECHUN PO3UUH?
SIK BCTaHOBHTH, 1110 PO3YUH € HACHYECHUM?

9. Ik  3MIHIOETBCS ~ KOHIEHTpalis  pO3YMHY Mig  dYac
BUTIAPOBYBaHHS po3unMHHHMKA? HaBenmiTe mNpHKIag MNPaKTHYHOTO
3aCTOCYBAaHHS LIOTO TPOIIECY.

10. Sxe 3HaueHHs MalOTh TOYHI pO3pPaXyHKH CKIIATy
po3uuHIB y dapmariii, aHaTITHIHIN XiMil Ta TEXHOJIOTIYHUX Mporiecax?
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ExcnepuMeHTa/IbHA YaCTHHA

3asoanns 1. I[lpueomysanus po3uury iz 3a0aHo0 KOHYEHMPAYIco.

Oobnaonanna ma peakmueu:

Enextponni Baru, XiMidyHM# cTakaH, MipHa Koyi0a 00’ emoM 50 mut,
Jiiika, mmaresb, CKIsSHA MaldyKa, apeoMeTp, KPUCTAiYHI PEeYOBUHH:
HaTpid XJIOpHI, KaJliid HIiTpaT.

Xi0 6uKOHAHHA:

Jlis TpUroTyBaHHS pPO3YMHY 13 3a/IaHOI0 MacOBOIO YaCTKOIO

PO3UMHEHOT PEUOBMHM HacamIepell po3paxyiTe HEOOXigHy Macy
pedoBUMHU 3a BignoBimHOW (opmynoro. Jlam 3a momoMoror Bar
BiJBAXKTE pPO3PaxOBaHy KIUIBKICTh TBEpPAOi PEYOBHHHU. Y XIMIUYHHHA
CTakaH HaJuhTe NOPUOJIM3HO  IMOJIOBHMHY  3arajJbHOro  00’emy
JMCTUIIBOBAHOI BOJIM 1 Jojaiite y Hei 3BakeHy pedoBuHy. Cymimmn
nepeMillaiiTe CKISHOK  NAJIWYKOI 10 IOBHOTO  PO3YMHEHHS.
OTpumaHuil po34MH OOEpPEKHO MEepenuiTe 3a JONOMOIoK JIHKU B
MipHY KOOy BigmoBimHOro 00’eMy. CKISHKY KiJIbKa pa3iB MpOMHITE
HEBEJIMKOI0 KUTBKICTIO JUCTHUIIHOBAHOT BOJM, 3JIMBAIOYU y TY XK KOJOY.
[ToTiM ponuiiTe AUCTUIBLOBaHY BOJY AO MITKM MipHOI Kojiobu. Ilicis
L[bOTO KOJIOY 3aKpUITE 1 pETEeNIbHO MepeMilIaiiTe po3unH.

IlepeBipTe = KOHIEHTpAllil0  IPUTOTOBAHOTO  PO3UMHY  3a
JIONIOMOTOI0 apeoMeTpa.

3anuuIiTh BiMOBIHI PO3paXyHKH.
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3asoanna 2. Busnauenns 3minu memnepamypu npu po34uHeHHi.

Oonaonanna ma peakmuegu:

HltatuB 3 mnpobipkamu, INMaTeNnb, TEPMOMETpP, KPUCTAIIUHI
PEYOBHHU: KaJliid HITpAT, HATPIN T1APOKCHIL.

Xi0 6uKOHAHHA:

VY nBi npobipku HaMMWTE TPETUHY 00’€MY JUCTUIBOBAHOI BOJH.

3a 0MOMOro0 J1adOpaTOpHOTO TEPMOMETpPA BHUMIPSIATE IOYATKOBY
TeMIepaTypy Boau B 000X mpoOipkax i 3aHOTYHTE pe3yIbTaTu.

Jlo mepmioi mpoOipku 0O0epekHO J0JaWTe HEBENMKY KUIbKICTh
Kamii  HiTpaTty. OOEpeXHO MepeMilllydTe CyMill THM CaMuM
TEPMOMETPOM, HE TOPKAIYHCh CTiHOK MpoOipku. Cmoctepiraiite 3a
MOKa3HUKAaMH TEPMOMETpa 1 3aHOTYWTe MiHIMalbHE 3HAYCHHS
TeMIIepaTypH, sike OyJie TOCITHYTO i Yac POZYMHEHHS COJIi.

o npyroi mpoOipku nojaiTe Kilbka HEBEIMKUX IIMATOYKIiB
HATpi TIAPOKCHAY, YHHKAIOYM JIOTHKY PEUOBHHHM pykamu. Ilicis
BHECEHHS JIYT'Y TaKOX MEPEMIIIyHTe pO3YHH TEPMOMETPOM 1 (ikcyiTe
MaKCUMaJIbHE 3HAYCHHS TEMIIEPATypH, SIKE CIIOCTEPIraeThCsi B MPOIIECi
po3unHeHHs. 3po0iTh BUCHOBKM IOJI0 XapaKTepy TEMJIOBUX €(EKTiB,
K1 CYTIPOBOIKYIOTH IIPOLIEC POZYMHEHHS PI3HUX PEUOBHH Y BOJI.

Hara: ITigmuc BuKIIagava:
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JIABOPATOPHE 3AHATTA Ne13-14

Tema: Teopist eJieKTPOTITHYHOI AU cOMiamii

Merta 3aHATTH:

OsznadiomuTn  3100yBaviB  BHIIOI OCBITH 3  OCHOBHUMH
MOJIOKEHHSAMU ~Teopii  eJIeKTPONiTHUHOI jaucoumianii; chopmyBatu
VSBJICGHHS TIPO EJIEKTPOJITH Ta HEEJIEKTPOJITH, CHJIbHI Ta CJIaOKi
€JICKTPOJIITA; HABYUTH BH3HA4YaTH CTYIIHb JUCOIlIAIi, 3amuCyBaTH
PIBHSHHS €JICKTPOIITHYHOI AUCOIIAIlil HEOPTaHIYHUX CIOJYK Y BOJTHHUX
PO3YMHAX; PO3BUBATH HABUYKH POOOTH 3 MpUJIaiaMu JIJIsl BUMIPIOBaHHS
MPOBITHOCTI, @ TAaKOXX aHAJIITUYHE MHCICHHS Ta BMIHHSI POOUTH
BHCHOBKH Ha OCHOBI €KCIIEPHUMEHTATBHUX CIIOCTEPEIKEHb.

PexomenoBana jiteparypa:

1. Hazapxko I.C., Biuko O.l. 3arampHa XiMmif: HaBYJIbHUH
MOCIOHUMK JJIsl CTYINEHTIB TEXHIYHUX creniagbHocTelt — TepHominb:
TepHominbcbkM HallOHANBHUN TEXHIYHUN YHiBepcuTeT imeHi IBaHa
ITymros, 2019. — 192 c.

2. 'omonaii B.I., MinsoBuu C.C. 3aranbHa Ta HeOpraHiuHa XiMis:
nigpydHuk — Binaung: Hosa Kuura, 2016. — 448 c.

3. Teneryc B.C., bomak O.I., 3apeuntok O.C., Kimxubano B.B.
Ocuosu 3aranpHoi ximii. — JIeBiB: Csit, 2000. - 424 c.

4. Crenanenko O.M., Peiitep B.M., Jlegocekux C.B., IBanoB
C.B. 3aranbHa Ta HeoprasiyHa ximis y nBox yactuHax. Y. I — Kuis:
[Ten. mpeca, 2000. — 784 c.

5. C.A.Heninbko, ILILITonens. 3aranbHa i HeopraHiuHa Ximis.
3anaui Ta Bpasu. — Kuis: JIu6ias, 2001, 400 c.
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IL1an 3aHaTTA:
1. MOHITOPUHT TOTOBHOCTI JIO 3aHATTS.
2. CmiBbGecifa 3a KOHTPOJbHUMH 3aITUTAHHSMH.
3. BukoHaHHS €KCIIEPUMEHTAIBHOTO 3aB/IaHHS.
4. Po3B’s3yBaHHS MPAKTUYHHX 3aBIAHb 1 33/1a4.

IHCTPYKI]Ii 10 BAKOHAHHA:

MOHITOPHHT TOTOBHOCTI /10 3aHATTS

[Tigroryiirecs 10 BUKOHaHHS KOPOTKOi mepeBipouHoi podotu. Ha
MOYaTKy JJAOOPATOPHOTO 3aHATTS BUKOHAWTE IHIWBINyalbHUH BapiaHT
MIePEBIPKH 3HAHb, [0 OXOTUTIOE OCHOBHI MTOJIOKCHHS TEMHU.

CuiB0eciza 3a KOHTPOJILHUMU 3aIMTAHHAMH

[ligroryiitecss 1O YCHOTO ONpAIIOBAaHHS  3alPONOHOBAHUX
3aMuTaHb 1 3aBJaHb.

KoHTpOJIbHI 3anuTaHHA:

1. IIlo Take eneKTPONITHYHA qUCOITiaIis?

2. Y YoMy monAra€ CyTh Teopii eNeKTPONITUYHOI Jucoliamii
Caante Appeniyca?

3. Sk xmacuQikyrOTh ENEKTPONITH 3a CTYIEHEM AHMCOIliamii?
HageniTe npuknaau.

4. Slk BIUIMBAIOTh KOHIICHTpAIlis, TeMIlepaTypa Ta NpUpPOIA
PO3UMHHMKA HA CTYMIHb AMCOLIALIT €IeKTPOoTiTy?

5. YumM BiJIpi3HAETHCS TIOBHA JUCOLIallis BiJl 4acTkoBOi? HaBemiTh
MIPHUKJIAIN PEYOBHH.

6. Lo Take cTymiHp aucorriarii (o) Ta Sk iforo 06uuCIUTH?

7. lllo Take ioHHUN MOOYTOK BOJAW Ta Ky POJIb BiH BiAirpae B
KHCIIOTHO-OCHOBHHUX piBHOBarax?

8. SIk 3MIHHTBCS €IEKTPONPOBIAHICT PO3UYHHY, SKIIO PO3BECTH
voro BaBiui? IloscHITE BIAMOBIAE.

9. V yomy nosnsirae BiAMIHHICTh M’k I0HHUMH Ta MOJIEKYJISIPHUMH
PIBHSHHSIMHU PEaKIliii y BOAHUX pO3UrHax?
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10. Sxi daxTopu BIUIMBAIOTh Ha EJIEKTPOINPOBITHICTH CIAOKHX
€JIEKTPOJIITIB?

ExcnepyMeHTa/IbHA YaCTUHA

3asoannsa 1. Buznauenns enekmponpogioHoCmi pO34uHi6 CULbHUX
i cnabKux enekmponimis.

Oonaonanna ma peakmuegu:

7 ximiunux crakadiB 150-200 w1, raqbBaHOMETp, TP JIS
JOCTIPKEHHSI  €NIeKTPOIIPOBIIHOCTI, AMCTUIBOBAHA BOJA, PO3UYMHHU!
IYKPYy, HaTpid XJOpUIYy, HATpid CynbdaTy, OITOBOI KHCIOTH, Kajii
T1IPOKCUIY, aMOHIN T1IPOKCUTY.

Xi0 6UKOHAHHA

VY ciM ckisgHOK Hanwite mo 100 mMi1 pi3HUX PO3YMHIB: y MepIry —
IUCTUIBOBAHY BOIY, y APYry — PO3YMH IYKPY, y TPETI0 — PO3YUH
HATpPii XJOpUAY, y YETBEPTY — PO3UYMH HATpiil cynbdary, y m'saTy —
PO3YMH OLTOBOi KHCIOTH, Yy IIOCTY — PO3YMH Kallii TIAPOKCUIY, Y
ChOMY — PO34YMH aMOHii ripokcuay. [IouHiTh mocCiifg 13 AUCTUIHOBAHOT
BOJIM: 3aHYpTE €NEKTPOAM B PO3YMH 1 YBIMKHITH mpuiaa. 3adikcyite
MI0Ka3 TaJIbBAHOMETP, J1ajll aHAJOTIYHO 3aHYPIOWTE €NEKTPOJIU B KOXKEH
HACTYITHUW PO3YMH, PETEIHHO MPOMHBAOYH iX MiX BUMIPIOBAHHSIMU,
o0 YHUKHYTH 3a0pyJHEHHs. 3amucylTe TMOKa3W TMpWwiIany s
KO>KHOTO PO3UMHY y TaOJIHIIIO.
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[TokazHuku EnexTpomit un Cuna
PeuoBuHa . .
rajlbBAaHOMETPY | HEEJEKTPOJIT | EIEKTPOIITY

JuctriiboBaHa
BOJA

Iyxop

Harpiit xsopun

Harpiii cynedar

OuroBa KHACIOTa

Kauiit rimpokcun

AMOHIH TiIpOKCH]T

3ae0annsa 2. BueuewHns 3anexcHocmi  eleKmponposioHocmi
PO3UUHY CLAOKO20 eNeKMpPOonimy 8i0 CMyneHs pO36€0eHHsl.

Oonaonanna ma peakmueu:

[anpBaHOMETp, TpHWIAA A JTOCHIIKEHHS €IEKTPOIPOBITHOCTI,
XIMIYHHNA CTaKaH, TUCTUIHOBAaHA BOJIA, PO3YMH OI[TOBOI KHCIIOTH.

Xi0 6uKoOHanHA:

VY CKJISHKY HaJMiiTe MEBHUM 00’€M KOHIIEHTPOBAHOT'O PO3UUHY
alleTaTHOI KUCIoTH (Hanpukiaz, S0 mir). 3aHypTe eleKTpOAH Y pO3UHUH 1
3aikcyiiTe mMoOKa3M Mpuiaay raiabBaHoMmeTpy. Jlami mocTynoBo
PO3BOJIbTE PO3UMH AUCTUIILOBAHOIO BO0K0. CrioyaTKy J07aiTe CTUIbKH
BOJM, 100 3arajgbHUN 00’€M pO34MHY 30LIBIIUBCA y ABa pasu (ToOTO
po3BeaeHHs 1:2). PerenbHo nepeMimiaiiTe po3unH, 3aHypTe €JIEKTPOIU B
HBOTO 1 3HOBY 3a(hiKCyHTE NOKa3U TaJlbBaHOMETpA.

[Ticast bOro MOBTOPITH PO3BENEHHS Aalll, 301IbIIMBIIN 3araJbHUN
00’€M PO3YMHY Y YOTHPH pa3u MOPIBHSIHO 3 MOYATKOBUM (PO3BEIACHHS
1:4). 3H0BY 3adikcyiiTe moKa3M MpuIany.

3po0iTh BUCHOBOK PO 3aJIEKHICTh €JIEKTPONPOBITHOCTI PO3UUHY
CJIaOKOT0 eJIEKTPOJIITY BiJl CTYIEHS PO3BEICHHS.

Jara: ITignuc BukIiamaya:
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JIABOPATOPHE 3AHATTA Ne15-16
Tema: OKUCHO-BiTIHOBHI peaxkuii

Merta 3aHATTH:

3akpinuTH 3HaHHA 3700yBayiB BHUIOi OCBITH IPO OKHUCHO-
BIJIHOBHI pe€akilii, HAaBYUTH PO3PI3HATH OKHUCHHUK 1 BiJHOBHHK,
BU3HAUaTH CTYNEHI OKHCHEHHS €JIEMEHTIB Y CIIOJyKax, CKJaJaTu
PIBHAHHS OKHCHO-BIJIHOBHUX peakliii 3 BUKOPUCTAHHSM METOIy
eNIeKTPOHHOTrO OaynaHcy. O3HAaHOMUTH 3 XapaKTEpPHUMHU MPUKIAJAMHU
nepediry Takux peakiiii y BOJHUX PO3YMHAX, PO3BHBATH HABHYKU
CTIIOCTEPEIKEHHS, aHali3y Ta (QOPMYJIIOBAaHHS BHUCHOBKIB Ha OCHOBI
EKCIIEPUMEHTAIBHUX JaHHX.

PexomengoBana Jiiteparypa:

1. Hazapko I.C., Biuko O.I. 3arampHa Ximis: HaBUYaJIbHHIA
MOCIOHMK JJIs CTYIEHTIB TEXHIYHUX creniagbHocTelt — TepHominb:
TepHominbCbKHMI HAIIOHATFHUN TEXHIYHWHA YHIBEepCHTET iMeHi [BaHa
[Tymros, 2019. — 192 c.

2. T'omonaii B.1., MineoBuu C.C. 3araigpHa Ta HEOpraHidHa XiMisi:
niapy4yHuk — Binaung: Hosa Kuura, 2016. — 448 c.

3. Teneryc B.C., bogak O.I., 3apeuntok O.C., Kimxubano B.B.
OcHoBu 3aranbHOI Ximii. — JIpBiB: Cait, 2000. - 424 c.

4. Cremanenko O.M., Peiitep B.M., Jlenoscekux C.B., IBaHOB
C.B. 3aranbHa Ta HeoprasiyHa ximis y nBox yactuHax. Y. I — Kuis:
Ilen. mpeca, 2000. — 784 c.

5. C.A.Heninbko, ILILITonens. 3aranbHa i1 HeopraHiyHa Ximis.
3amaui ta BrpaBu. — Kuis: JIubins, 2001, 400 c.

ILnan 3aHATTS:
1. MOHITOPHHT TOTOBHOCTI J10 3aHATTS.
2. CniBOecijia 32 KOHTPOJIbHUMH 3alIUTAaHHIMH.
3. BukoHaHHS eKCIIEpUMEHTAIBLHOIO 3aBJJaHHS.
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4. Po3B’s3yBaHHS MPaKTUYHHUX 3aBAaHb 1 3a7a4.

IHCTPYKIJII 10 BAKOHAHHA:

MOHITOPHHT TOTOBHOCTI /10 3aHATTHA

[Tigroryiitecs 10 BUKOHaHHS KOPOTKOi mepeBipouHoi podoTtu. Ha
MOYaTKy J1JAOOpAaTOPHOTO 3aHATTS BUKOHAWTE 1HAWBIAYadbHUW BapiaHT
MepeBIpKH 3HaHb, 1[0 OXOIUIIOE OCHOBHI MOJIOKEHHS TEMHU.

CniB0eciga 3a KOHTPOJIbHUMHU 3ANIMTAHHAMHU

[ligroryiiTecs OO0 YCHOrO OMNPAIIOBAHHSA  3allPOIIOHOBAHUX
3amuTaHb 1 3aB/IaHb.

KonTpoabhi 3anuranns:

1. o Take OKMCHO-BITHOBHA peakirisi? HaBeniTe mpukiay.

2. SIk BU3HAYMTH CTYNEHI OKMCHEHHS €JIEMEHTIB Y CIONyKax i
HoHax"?

3. Ilo Take okucHUK 1 BiAHOBHUK? SIK IX pO3Mi3HATH Yy PIBHSHHI
peakiii?

4. Y 4domy mojsrae cyTb METOJY €JIEKTPOHHOTO OanaHCy MpH
ckiananHi OBP?

5. SIk 3MIHIOETbCS CTYIMiHb OKHCHEHHS €JIEMEHTIB Yy Tpoleci
OKWCHEHHS Ta BIJIHOBJICHHS?

6. HaBeniTe mpukian peakiii MK METaJoOM i1 KHCIIOTOO, siKa €
OBP, Ta BKa)XiTh OKHCHHK 1 BIJTHOBHHK.

7. YuM BiAPI3HAIOTHCS BHYTPILIHBO- T4 MIKMOJIEKYJISIPHI OKUCHO-
BiJIHOBHI peaKIii?

8. llo Take naucnpomnopuionyBanHa? Hasenite mnpuxiag i
3aMUILIITh PIBHSIHHSL.

9. sIki ymoBHu HeoOXimHi s epediry OBP y pozunnax?

10. SIx BWU3HAYMTH KUTBKICTH E€JIEKTPOHIB, MO OEpyTh yd4acTh B
OKHCHO-BITHOBHOMY Ipo1ieci?
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ExcnepuMeHTa/IbHA YaCTHHA

3asoanns 1. Jlocnioumu enius cepedo8uuya Ha OKUCHO-BIOHOBHY
peaxyiio.

Oobnaonanna ma peakmueu:

[lItatuB 3 mpoOipkamMu, PO3YMHU: KaJlii MMEepMaHraHaT, T1IPOTeH
MIEPOKCHU/I, HATPIH T1APOKCH, CyIb(aTHA KHCIOTA.

Xio 6uKoHanua:

B Tpu mnpoOipku HamuiTe OJHAKOBUH O0’€M pO3YMHY KaJlii
nepmanranaty. [lami cTBOpiTH yMOBHM i mepebiry peakiiii B pi3HHX
Cepe/IOBHINAX: y Tepiry npoOipky momaiite Onu3pko 1 M1 po3dmHY
cynb(aTtHOi KHCIOTH, 00 CTBOPUTH KHCJE CEPEIOBHUIIC; Y IPYTY
npoOipKy HIYOrO HE JOAABAalTE — BOHA 3IMIIMTHCS HEUTPATIBHOIO; Y
TPETIO0 MPOOIPKY HANMUKTE OMU3BKO | MII pO3UMHY HATpil TiAPOKCHIY,
yTBOPUBIIM JyXHe cepenoBuiie. [licis 1poro B KOXHY 3 TPhOX
npoOipok nomaite OnuM3bKO 1 M PO3UMHY TiAPOTEH MEPOKCHAY 1
YBOXHO crocrepiraiite 3a mepebirom peakuii. Hanmumite BiamoBigHi
PIBHSHHS peakuii.

3aeoanns 2. JJocrioumu npoyec OKUCHO-8IOHOBHOI peakyii midc
Memanom ma OKUCHUKOM.

Oobnaonanna ma peakmueu:

taTuB 3 mpobipkamu, MiHIET, MiJHA TPOTHHA, KOHIIEHTPOBaHA
HITpaTHA KUCIIOTA.

Xio euxkonanua:
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ExcniepumeHnT npoBoauTH y BUTsDKHIN madi. Hamuiite B mpobipky
npubIM3HO 2 MJI  KOHIIGHTpOBaHOi HiTpaTHOi kucnoTtd. [lani,
BUKOPHCTOBYIOUH ITHIET, 00EPEXHO OIYCTITh Y KUCIOTY HEBEIUKHUIl
[IMaTOYOK MigHOTO Apoty. Ilicns 3anypeHHs Mifi 0/ipa3y MOYNHAETHCS
peaxIlisi, M yac sIKoi CIOCTEpIiraeTbcs IHTEHCHUBHE BHUALICHHA Oyporo
ra3y. Busznaure sikuii ra3 yTBOPIOETbCS Ta 3aMUIIITh PIBHSIHHS PEaKIIii.

Jara: [Tignuc BuKIagaya:

JIABOPATOPHE 3AHATTA Ne17
Tema: IlincymkoBa Moay/ibHA KOHTPOJIbHA podoTa Ne2
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