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ITopsAioKk BMKOHAHHA CAMOCTIHHOI pOOOTH CTYAEHTA:

1) 3aBecTH 301IUT, B AKOMY OyAyTh BAUKOHYBATHCH 3aBAAHHS
3ommT
JJIS1 CAMOCTIHHOI 10ayAUTOPHOI po00OTH
3 3arajibHOI Ta HEOPraHiYHOI XiMil

Moayas 1
cTyAeHTa(KH1) rpynu
(apmaneBTHYHOIrO pakyabTETy

Ib;

2) 3anmMcaTv TeMy NPAKTHYHOI0 3AHATTA TA ATy BUKOHAHHSA PO0OTH;
3) NMCHLMOBO JATH BiINOBI/li HA 3ANIUTAHHSA /10 CAMOCTIHHOI po0oTH;
4) 03HAHOMUTHCH 3 MOPSAKOM BUKOHAHHS J1A00PAaTOPHUX AOC/IAIB TA 3aIUCATH
HeOoOXi/IHI PiBHAHHS peakuiid B MPOTOKOJII J1a00paToOpHOI podoTH.



3MICT

Ne . Tema Crop.
3micmoenuit mooyas 1. Byooea amoma ma Ilepioouunuii 3axon
bynosa atoma. [lepiognunuii 3aKoH XiMigauX eiaemeHTiB 1.1
Menneneena.
3micmoenuit moodynas 2. Byooea monekyn ma XimivHuil 36’°a30K

XiMIUHUI 3B’ A30K.

Knacudikariis HeopraniuHux croiiyk. bioposib, TOkCU4Ha Jiist Ta
3aCTOCYBaHHS HEOPraHIYHUX CIOJIYK B MEAULMHI Ta (apMariii.

4 KomriekcHi crionyku Ta ix 0ynosa. 19

5 OKHCHO-BIJTHOBHI MPOLIECH, KJIacU]iKallisl Ta yMOBH NepeOiry. 23

3Imicmosnuii mooyap 3 Teopemuuni ocnosu XiMiuHux npoyecie ma ix 3HaA4eHHA 8

dapmauii.

BBeneHHs B TEOPIIO XIMIYHUX MPOLECIB.

3Imicmoenuil mooyav 4. QizuKko-XimiuHi en1acmueocmi po3uuHie

XiMiuHa piBHOBara: KOHCTAaHTH XIMIYHOI pIBHOBAar", WOHI3aIli,

7 KOMILJIEKCOYTBOPEHHS, JAMCOLIalli BOJW, pIBHOBara B TeTepOreHHux 33
cUCTeMax

8  PosuuHwu, 3aranpHi ysBieHHd. Benuunnu. 36

9 Bonuesuit nokazuuk. ['iaposis 39

10  PoszpaxyHkoBi 3ajaui. 44



IIpaBuia TexHikm 0e3meKu mij 4yac podOTH B XiMiuHiH JJadopaTopii

[TepeOyBarouu B XiMiuHIM JJa00paTopii, CIIiT CyBOPO JOTPUMYBATUCH 3arajlbHUX MPaBUI

MOBEJIIHKY 1 JUCIUTIIIHU, TIaM’ SITAal0uH, 110 1X MOPYIISHHS MOKE MPU3BECTH JI0 HEIIIACHOTO

BUNAJIKY.

v

v

v

Ipu po6oTi B XiMiuriit naGopatopii crynent 3050B°A3AHHUH

MpaloBaTH TUIBKUA B Ja00paTopHUX Xajarax (0axaHo 3 OAaBOBHM) 1 JIMILIE HA CBOEMY
pobouomy Mmiclii;
HOIATPUMYBATH TOPSJOK HAa poOOYOMY CTOJIl, HE JO3BOJISATH 3axapallyBaThd HOro
HETMOTPIOHUMHU MPEIMETAMU;
nepea BUKOHAHHAM NPAKTUYHOI pOOOTH CTapaHHO BUBYMTHU MOPSJIOK MPOBEACHHS
JTIOCIIIIB;
YITKO JOTPUMYBATHCh PEKOMEHAAII NMpU BUKOHAHHI JOCHTiAIB: OpaTh Taki KUIbKOCTI
peakTUBIB a00 PO3YMHIB, SIKI BKa3aH1 B IHCTPYKIIIi UM MPOTOKOJIL;
SKIIO HE 30BCIM 3pO3yMiJia TEXHIKa BUKOHAHHSI JTOCII/IIB, 3BEPHYTUCH 32 MOSICHEHHSIM
JI0 BUKJIa1a4a abo 1abopaHTa;
3 TOPIOYUMU 200 JIETKO3aWMUCTUMH PEUYOBMHAMHU MPAIFOBATH JIMIIE Y BUTSHKHIN madi
Ha 3HAYHIN B1JICTaH1 BIJI TOJYM s MAJIbHUKA;
Ipy BU3HAYEHHI 3amaxy He MIAHOCUTH MpoOipKy ado CKIAHKY Onu3bko A0 cebe, a
TpUMAaTH ii Ha BIJACTaHI 1 PyXOM JOJIOHI COPSIMOBYBAaTH mHapu ab0 ra3 B HampsMKy
00y,
poOOTH 3 KOHILIEHTPOBAHMMHU KHUCJIOTaMU a0o0 JIyraMH IPOBOJUTH OOEpexHO, 100
BUKJTFOYUTH MOKJTUBICTb TIOTIA/IaHHS 1X B 041, OJIEP>KaHHSI OIIKIB 1 TOIIKOXKEHHS OJIATY.
B pa3i moTparuisHHS 1IMX PEYOBMH Ha OJST HETAHO 3HATH iX BAaTHUM TaMIIOHOM,
pPETENBHO MPOMUTH BOJAOKD, a TOTIM — CHEIlaIbHUM PO3YMHOM. SIKIO KHCTIOTa
noTpanuia Ha MKIPY — HETaliHO 3MUTH BEJIUKOKO KUIBKICTh BOJH, MICIS YOTO MPOMUTH
ypa)k€HE MICLE PO3YMHOM MHUTHOI COAM, a MPU MNOTPAIUISIHHI HA WIKIPY JYTIB —
PO3BEICHUM PO3YMHOM alleTaTHOI KUCIIOTH;
IPU 3aMaIlOBaHHI rasy:
a) MepeBipUTH, UM BIAMOBIAAE KPAH JAHOMY MALHUKY;
0) CIoYaTKy 3aMaJIuTy CIPHUK 1 TUTHKHU TICHS IIHOTO BIAKPUBATH KpaH (HE 70 KiHI!);
B) 3amajieHuid CIPHUK IMJIHOCUTH 0 TMajbHUKAa 300Ky, a HE B IIEHTP, OCKIIbKH
CTpYMiHb Ta3y MOKE 3aTraCUTH MOTyM
y pasi 3aropaHHs B JJabopaTopii KOPUCTYBATHUCS BOTHETaCHUKOM. J1J1s raciHHSI OCH3UHY,
cnupty abo eipy KOpUCTYBATUCS MICKOM, 3aCUIIAI0OUN HUM TIOJIyM 51
MicHs 3aKiHYeHHS POOOTHM BUMHUTU XIMIYHUH TIOCYZA, BCl CKISHKA 3 PEaKTUBAMHU
aKypaTHO PO3MICTUTH Ha MOJUIAX, CTAPAHHO BUMHUTH PYKH.

KATEI'OPUYHO 3ABOPOHAETHCA.
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BUKOHYBATHU JIOCTIAHU, HE TIepe10aueH] MPaKTUKYMOM;

NpUMaTH 1Ky, BAKOPUCTOBYBATH XIMIYHHUU MOCYT JISl TUTTS YW IPUAMAaHHS 1%K1;
BUMNPOOYBATH HA CMaK XIMIYHI1 pEaKTUBH Ta X PO3UMHH;

HarpiBaTH MUIbHO (T€PMETHYHO) 3aKPUTHH TTOCY/;

HarpiBaTé Ha BIAKPUTOMY MOJIyM i TOPIOY1 pEYOBHHU;

CTaBUTH rapsdli IpeIMeTH Ha CTL,

HA/JTMIIOK PEaKTUBIB MOBEPTATH Yy BIMOBIAHY NOCYANHY 3 PEaKTHBOM;

BMHKATH 0€3 J03BOJIy BUKJIa/laua eJIeKTPpUYIHI MPUJIad a00 HarpiBajabHI MPUCTPOT;
KHUJIaTH Harip, CIpHUKH, pO30OUTHI MOCY]] y BOJIOIPOBIIHI PAKOBUHHU.

o N T N VD W N N N N N

Y ecix eunaoxax nopanens, onikie ma ompycus He2aitno cmagumu 00 6i0oma
C6020 8UKNA0AYA, AKUIL OONOMOICE OP2AHIZYBAMU CBOEYACHE HAOAHHA MEOUYHOT
oonomozu.

IIpaBuiia BUKOHAHHS JIA0OPATOPHUX POOIT Ta 0(pOPMJIEHHH iX
pe3yJIbTaTIiB
[TinroToBKa Ta MpoBeACHHS JTA0OPATOPHUX POOIT OXOIUIIOE TaKi €TaIlH.

Teopemuunuii eman
Ha npoMy erami HEOOXIAHO: Ha MIiJCTaBl MPOBEJACHOTO TEOPETUYHOTO aHaJi3y

CIUIaHYBaTH Xi1Jl BAKOHAHHS €KCIIEpUMEHTY. J{J1sl Hboro Tpeda BUBHAUUTH: K1 peaKkuii CIig

IPOBECTH; K1 (I3UYHI BEIMYMHH MPU LIOMY MOTPIOHO BUMIPATH; SIKI pPEaKTHUBH, MOCY]I,

YCTaTKyBaHHS, SIKy YCTaHOBKY (Npujaj) HEOOXIMHO BUKOPUCTATH; MOCIIIOBHICTh

BUKOHAHHS BCIX JIiif; y K1 opMi 3alMCyBaTH pe3yIbTaTH CIIOCTEPEKEHb, BUMIPIOBAHb.

Excnepumenmanvhnuii eman

Ha nipomy erami HEOOX1IHO:
Bi/11I0paTH HEOOXI1/IHI JIJI1 BUKOHAHHS pOOOTH PEaKTUBU, YCTATKyBAHHSA 1 TOCY/T;
MPOBECTH JOCHI, YBaXKHO CIOCTEpIraloud 3a BCIMa SIBUIIAMH, SIKI BIIOYBarOThCA,
BUMIPATH HEOOX1/1HI (PI3UYHI1 BETUUHMHY;
3pOOUTH 3amKuC y MPOTOKOJI JabopaTopHOi pOOOTH BIAMOBIAHO /10 BCTAHOBJIICHOI
dbopmu.

Onpaurosannsa ekcnepumeHmaaibHUX OaHUx
Ha npomy erami HeoOX1aHO:
CKJIACTH PIBHSHHS XIMIYHHMX peakiiid y pizHux (opmax (MOJEKYJISIpHIA, 10HHIM)
BIJIMOBITHO 10 METU POOOTH;
SKIIO0 EKCIEPUMEHT KIJIbKICHWN, HEOOX1THO BMKOHATH BIJMOBIIHI OOYHCIEHHS, Ta
noOyryBatu rpadiku OTPUMaHUX €KCIIEPUMEHTAIbHUX JTaHUX.

Jlabopamopna poooma 68a)xcacmubca 6UKOHAHOIO Iuuie nRicaA il 3axucmy nepeo
euKa0auem 6 iHOugioyaibHoOMy nOPAOKY.




© o~ o

11.

12,

13.
14,

15.

16.
17.

Tema 1.
bynosa aroma. Ilepiognunmnii 3akoH xXimiyHux ejgemeHTiB /1.1.
MengeJieeBa

THumannsa 0o camocmiunoi 0oayoumopnoi pooomu:
I1lo Take atoM? 3 4Oro CKIamaeThCs?

[Ilo Take xiMIYHHMIA eneMeHT? Y YoMy MOJATalOTh BIJIMIHHOCTI MK HOHSATTAMU
«XIMIYHHH eTeMEeHT» Ta «pocTa pedoBuHan? Lo Take sBUIE amoTporii, YUM BOHO
3ymoBieHo? HaBeniTh mpukiamy.
Po3kpuiite 3MICT BEJIMUMH «aTOMHA Maca» Ta «MOJIEKYyJIIpHa Maca (BiHOCHI).
[lo Take i0H? Ynum Bipi3HAETHCS aHIOH BiJ KaTioHa?
[TopiBHSsHTE BETMYMHH. «MOJICKYJIApHa» 1 «MoiyisipHa» macu pedoBuHu? Illo Take
MOJIB?
3Haiinite Macy 0,2 Mosb HaTpiid gurigporeHdocdary.
Maca 1,5-10* monexyn pedoBunu 45 1. 3HaliIiTh MONEKYJIAPHY Macy PEYOBHHH.
e 61b111e MOJIeKyJ1 B 2,8 T KUCHIO 4M 2,3 T a30Ty?
Cdhopmynroiite 3aKk0OHH 30€pEKEHHS Macu PEYOBHMH, CTAJIOCTI CKJIAJy PEYOBUHH Ta
MPOCTUX 00’ €MHUX BIIHOIIEHb.
Cdopmymroiite 3akoH ABoraapo Ta Hacaigku 3 Hboro. llo Take BigHOCHA ryctuHa
OJIHOTO Ta3y 3a IHIIKNM?
ChopmymroiiTe 3aKOH €KBIBaJICHTIB. UM 3aBXJM EKBIBAICHT XIMIYHOTO €JIEMEHTa
oJlHaKoBa BenuunHa? HaBediTe mpHKIaaM XIMIYHHMX €JIE€MEHTIB, €KBIBAJIEHTU SKUX
MOXYTb 3MIHIOBATHCh.
Jle Oiybliie MOJIEKYJT MICTHUTBCS 32 HOpMaJIbHUX YMOB B 3,36 11 kapooH (1V) oxcuai uu
500 mut azoTy?
['ycTuna rasiB 3a noBiTpsiM piBHa: a) 0,9 6) 2,45. BuzHauuTu iX MOJISIpHI MacH.
B pesynbrati npoxaproBanus CaCOs; macoro 1 r orpumano CaO macoro 0,56 1 CO»
00’eMoM 224 mit (H.y.). Uu IATBEPKYIOTH 111 IaH1 3aKOH 30€pEeKEHHSI MaCH pEUYOBUH?
VY cknamniii pewoBuHi w(Na) = 34,59 %, o(P) = 23,31 % i w(0) = 42,10 %. Buznauuts
npocTiiry GopMyIty II€i CIIOIYKH.

SIky Mozenb aToMa 3arpornonyBas Pesepdopa?

Mopens aroma rigporeny 3a Tteopieto bopa. Cdopmymroiite moctynatu bopa,

OCHOBHI MPUHIIUIINA KBAHTOBOI MEXaHIKH.

18.

Cy4acHi ysBiIeHHs Npo OynoBy aroma. ki eleMeHTapHI YaCTHHKUA HA3WBAIOTh
MIPOTOHAMU, HEHTPOHAMH, EICKTPOHAMHU?

19.V 4omy BHSBISETbCS [ABOICTAa KOPIYCKYJISPHO-XBUJIBOBA MpPHUPOAA HYACTHHOK

20.

MIKPOCBITY, 30KpemMa, eiekTpona? I'inoresa Jlyi ne bpoits.
YoMy HEMOXJIMBO OIMUCATH PyX €JIEKTPOHAa B aTOMi 3a JOMOMOTOK TIEBHOI

TpaekTopii? [Ipuniun HeBusHaueHocTi [ eitzenOepra.
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21. Sxuii Gi3UgHUN 3MICT KBAaHTOBHUX 4HuCeN (TOJIOBHOTO, OpOITAIBHOTO, MAarHITHOTO Ta
CITIHOBOT0)? SlKa 3aJIeKHICTh ICHY€ MK HUMH? SIKi IBa KBAHTOBUX YHCJIa XapaKTEPU3YIOTh
SHEepPTito aTOMHOI opOiTami?

22. Cdopmymroiite npuniun [laynai Ta MOSCHITE HWOro 3HAYEHHS [JII CTBOPEHHS
KBaHTOBO-MEXaHIYHOI MOJIEN1 €JIEKTPOHHOT OYJ0BH aToMa.

23. Cdopmymolite mpaBuia KieukoBchkoro ta XyHJa Ta TMOSCHITH 1X 3HAYCHHS IS
BU3HAUYEHHS €JIEKTPOHHO1T KOHQITrypalii (CTpyKTypH) aToMa.

24. BkaxiTh MOXKJIMBI Ta HEMOXKJIMBI €JIeKTpoHHI cTanu: 1s2, 3p4, 2f1, 3d2, 4f16, 3d11,
1p3.

25. SIxuii miapiBeHb aTOMa €JIEMEHTY 3allOBHIOEThCS paHilie —4s uu 3d — ipu 301IbIICHH]
MOPSIIKOBOTO HOMepa eyieMeHTy B [lepionnuHiii cucremi?

26. Y oMy mpuYMHA MEPIOANIHOTO TIOBTOPEHHS BIACTHBOCTEH XIMIUYHUX €IEMEHTIB?
Axe cyuacHe dopmymoBanHs llepionnunoro 3akoHy? 3a SKUMH O3HaKaMU XIMIYHI
€JIEMEHTH PO3MILLYIOTh B OJIHIH rpymi; B oaH1d miarpyni [lepionnunoi cucremu?

27. Yowmy mepiiuii mepio MICTHTD JIHIIE ABa XIMIYHI €IEMEHTH, APYTUN Ta TPETIH — IO
BiCIM, a YETBEPTHUH 1 IT’ATHH — 110 BICIMHAILISITh?

28. Y YoMy MOJNATalOTh OCOOJMBOCTI pO3TAllyBaHHA B TNeEpioguyHid Tabmumi f-
€JIEMEHTIB?

29. Illo xapaktepusye eHeprisi CIIOPIAHEHOCTI 10 eleKTpoHa? SIKk BOHA 3MIHIOETHCS 31
30UTBLICHHSIM 3apsiAy siipa aToMa B [epio/i; y ToJoBHUX nmiarpynax Ilepionnunoi cuctemu?
Bianosinb oOrpyHTYHTE Ha MpUKIaAax.

30. SIxi BMAcCTHBOCTI XIMIYHMX €JICMEHTIB MOKHA OXapaKTepU3YBaTH 3a JTOTIOMOTOO
CJICKTPOHETaTUBHOCTI eJleMeHTIB? Sk 11 MOo)kHA OIIHUTH?

IIpakTnuna pooora Nel

«OCHOBHI MOHATTHA TA 3aKOHHU XiMii»

1.1. Po3paxyiiTe BCi BETUYUHH, AJIs AKUX y Tabuuii 1 mpuBeaeHi MycTi KJIITUHKA Ha
OCHOBI IIPUBEICHOT BEJIMYNHH.

Tabnuys 1
Peuyosuna | KinmbkicTh peuoBunu | Maca razy O06’em razy KinpkicTb
N, MOJIb m, r (H.y.) MOJIEKYJT
V, n razy
Cl, 0,1
CO, 22
NO. 2,8




CcO 0,2
H,S 9,03-10%
PH; 3,4
«EaexTporHa 0y/10Ba aToma
1.3. 3anoBHITh y TaOAUIl 3 MyCTI KIITUHKH.
Tabnuys 3
ATom Enexrponna Atom | Enextponna gopmyna
abo dbopmyrna atoma z mg | abo ioH aToma z mq
10H
[Ne]3st [Ne]3s?
S Cd?*
[Ar]3d°4s? [Ar]3d°4s?
Cr¥* Br
[Kr]4d®5st [Kr]5s?
Si As

JladopaTopHa pooora Nel

«BnJMB eJIeKTPOHHOI 0y/I0BM aTOMIB Ta i0HIiB HA XiMiYHI BJIaCTHUBOCTI eJIeMEHTIB»

Jocnio 1.1
Ne 3/ Bukonanns gociiny
1 Buecits y Tpu mpoOGipku 3-4 mut po3unny kynpyM (II) cynedary

1-ma mpoOipka

Homaiite 1 MikpommaTesb OLIypOK MarHito.

CnocrepexeHHs

MonekynsipHe Ta 10HHE
PIBHSHHSI peakiii

2-ra mpobipka

Hoxn

aiite 1 MiKpoIIaTeNb rPaHyIu [UHKY.

CrnocrepexeHHs

MonekynsipHe Ta 10HHE
PIBHSIHHS peakuii

3-Ts mpobipka

Hon

aiite 1 MikpommaTe b OMIypOK 3aii3a.

CrnioctepexeHHs

Monekynsipae Ta iOHHE
PIBHSTHHS peakuii




JlaiiTe BIANOBIIb HA TUTAHHS:

PO3YUHIB iX coneit

B saxomy Hampsmi BigOyBarOTbCs —peakilii

BUTICHEHHS OJIHUX METANIB I1HIIAMH 3

JladopaTopHa pooora Ne2

«JlocaigzkeHHs 3MiHM MeTaJiYHUX BJIACTHBOCTEH eJIeMeHTIB 3i 30L1bIlIeHHAM IXHbOT'0

Iocnio 2.1

NMOPSIAKOBOr0 HOMepa B IpyIi»

Ne 3/

Buxonanus gocmimgy

1 BaeciTe y aBi npoOipku 1o 2-3 MJI pO3YHHY alOMIHIA XJIOPHAY Ta 00EPEKHO TIO
Kparuisix J0JaiTe KOHIIEHTPOBaHUM PO3YMH HATPil MIPOKCUY 10 YTBOPEHHS Ocany.

CnocrepexeHHs

MoustekynsipHe Ta
10HHE  pIBHSHHS
peakiii

1-ma Jlonmaiite po3unH cynbGaTHOI (CIpUaHOi) KHCIOTH.
npo0ipka
CnocrepexeHHs

Monekynsapae Ta
10HHE  pIBHSHHS
peaxitii

2-ra JlonaiiTe HAITUIIOK KOHIIEHTPOBAHOTO PO3YHMHY HATPIH TiIPOKCUTY.
npoOipka
CnocrepexeHHs

Monexynsipae Ta
10HHE  pIBHSHHS
peaxitii

2 Buecitb y 1B1 mpoOipku 1o 2-3 M1 pO34MHY 1HAIN XJI0pUAY Ta 00€pekHO MO Kparisx
J071aiiTe KOHIIEHTPOBAHUN PO3YHH HATPIN T1APOKCHIY IO YTBOPEHHS OCaLy

CnocrepexeHHs

MonekynsapHe Ta
i0HHE  PpIBHAHHA
peaxiii

1-ma Jlonaiite po3uuH cynbdaTHOI (CIpUaHOi) KUCIOTH
npobipka
CrnocrepexeHHs

MonekynsapHe Ta
i0HHE  PpIBHAHHSA
peaxitii

npobipka

2-ra JlonaiiTe HAITUIIOK KOHIIEHTPOBAHOTO PO3YMHY T1IPOKCUAY HATPIIO




CrnoctepexeHHs

Monexyisipae Ta
10HHE  pIBHSHHS
peakiii

3

BHeciTh y npoOipky 1-2 M1 po3unHy OOpHOT KUCIOTHU Ta 1oAaiTe 3-4 Kparui po3uuHy
METUIIOPAHXKY

CnoctepexxeHHs

JlaiiTe BIAMOBIAb HA TUTAHHS:

Jlo AKMX KJIaciB HEOPraHiYHUX CHOJYK
HajeXaTh OTPUMaHI CIIOJIYKH O0Opy, aTloMIHIIO
Ta 1171107

Sk  3MIHIOIOTBCA  METAJIYHI  BJIACTHUBOCTI
€JIEMEHTIB 31 301JIbILIEHHSIM IXHBOTO
MTOPSIAKOBOTO HOMEpa B IpyIIi?

JlaTta BUKOHaHHS pOOOTH

[Tignuc BuKIiIamayda

3micmoenuit mooyns 2. ByioBa MoJieKyJ1 Ta XiMiuHMii 3B’SI30K

Tema 2. XiMiuHU# 3B’ A30K.

Humannsa 0o camocmiiinoi 00ayoumoproi pooomu:

VY yomy mosifrae mpuurMHA yTBOPEHHS XIMIYHOTO 3B’ 3Ky ? fIka iforo mpupoa?

. Sxmii XIMIYHMA 3B’S30K HAa3WBAaIOTh KOBAJCHTHUM? JSIK 3a JOMOMOrol METOdY

BaJieHTHUX 3B’s13KiB (MB3) MokHa OOIpYHTYBaTH YTBOPEHHS KOBAJIEHTHOT'O 3B’ SI3KY?

. Sxuil KoBaJleHTHMM 3B’S30K Ha3uBalOTh NoJsipHUM? [0 € KIJIBKICHOIO MipOIo

MOJIIPHOCTI 3B S3KY?

. SIxkuii MexaH13M YTBOPEHHS XIMIYHOTO 3B’ 513Ky Ha3UBaIOTh JIOHOPHO-aKIIENITOPHUM?

[Io Take KpaTHICTh XIMIYHOTO 3B’SI3Ky? Y 4OMy MOJSTa€ BIAMIHHICTH MK O- Ta T-
3B’sI3KaMu?

[Ilo posymioTh mix TiOpuau3aiiero aroMHuUx opoOitanei? ki opOitami 37aTHI
ribpuau3yBaTucs?

. Sxuil XiMIYHUH 3B’S30K HA3WBaOTh 10HHUM? SIKi BJIACTUBOCTI 10HHOTO 3B’SI3KY

BIJIPI3HSIOTH HOTO BiJl KOBAJIEHTHOTO?
[Ilo Take KoopAuHaIliliHe Yrcio aroMa? YoMy KOOpAMHAIIHE YUCIIO aTOMa HITPOTCHY
B Mosiekyii NH; — 3, a aroma xpomy B cmomyri Nas[Cr(OH)s] — 6? Biamosigs
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OOTpyHTYMUTE.
9. o take nunons? I1{o Ha3MBaIOTH AMMOILHUM MOMEHTOM 3B’s13Ky? Slka 3 HaBeAeHHX
monekyn — HCl, HBr abo HI — 1 yomy Mae Haiibinb11e 3HaU€HHS TUTIOJIEHOTO MOMEHTY?
10.51xi MoniekynH Ha3WBaIOTh NOJMSIpHUMH? YU MOKe HEMOJsIpHA MOJIEKYJa MaTH MOJSIPHI
KOBAJICHTHI 3B’sI3KM Mk aromamu? HaBeniTh nmpukiiaay.
11.111o Ha3uBaIOTh CTYIIEHEM OKHCHEHHS Ta SK HOro BU3Ha4yaoTh? HaBeniTe mpukiagy.
12.V 06ik siKOTO aToMa XIMIYHOTO €JIEMEHTY OyIyTh 3MIIICHI CNUIbHI €JIEKTPOHHI Mapu y
cnoaykax: OF;, Na;O, H,0, SO;, CHy4, SiH,?
13.Yomy monekyna BF; mae mommany O0yaoBy, a Mojiekyia NF; — mipamigaibHy?
14.B sxux i3 npuBeacaux mosekyi: Na, CgHg, HBr, Cly, CeHigq, NH3, SO,, C4Hs, C7H14,
CioH22, CCly — mpucyTHIi TiIJIBKH G-3B’SI30K?
15.B saxux i3 HaBeaeHux Mosiekyi: CFs, CO,, Hy, H20O, CsH10,CH3Br, CoH2, HCI, CO, C4H1o,
HCN — npucyTHi#t 7-3B’430K?
18. TlosicHITH CyTh MeTOQy MOJIeKYyJsipHUX opbOitaneit (MO) Ta Ha3BiTH OCHOBHI HOTO
MOJIO’KEHHS.
19. Slxi monekymspHi OpOiTaNi HA3UBAIOTh «3B'S3YBAIBHUMU», a Kl «PO3IMYIIyBallb-
HUMK»? SIKa iX eHepris?
20. ITpuHIun Ta mpaBuiia NOPSAKY 3aIIOBHEHHS €IEKTPOHAMH MOJIEKYJISIPHUX OpOiTamei.
21. Illo Take KpaTHICTb 3B’A3KYy 3a MmeTogoM MO?
22. OCHOBHM METO/IY MOJICKYJISIPHUX OpOiTaneit 1j1si TOMOSICPHUX TBOXaTOMHHUX MOJICKYJI.
Enepreruuni giarpamu.
23. OcHOBM METOAY MOJICKYJISPHUX OpOiTaigeil s TreTeposaepHUX JIBOXaTOMHHX
moutekyn Il mepiongy. EHepreTnyni giarpamu 1Jist reTeposIepHIX MOJICKYIL.
24. Ha ocHoBi metoga MO, nosicHITh YoMy He icHye MoJieKyTu Nej.
29. BuxopuctoBytoun meron MO, cepen mpuBeISHUX MOJEKYJ BKaXiTh HAWCTIAKINIY:
30. BuxopuctoBytoun Metoq MO, BCTaHOBITh MOPSAIOK 301TbIICHHS €HEPTii XiMiYHOTO
3B’s13Ky B yactunkax: CO~; CO; CO".
31. Ha ocHoBi meTomy MO BCTaHOBITH, SIK1 3 IEpEPaAXOBAHUX YACTUHOK HE ICHYIOTh: Hey;
He2+; Be,; BEQ+.
32. TlosicHITh 3MEHIIICHHSI €HEPTii 3B’ sI3Ky MpH NIepexoi Bi HelTpanbHo1 Mosekymu Ny 10
iona Ny~
33. 3a meTooM MO HanmuuIiTh EHEPreTUUHY Jliarpamy Moisiekyiu By, Buznaure kpaTHICTh
3B SI3KY.
34. 3a OMOMOrOI EHEPreTUYHHUX JiarpaM BKaXiTh HaWOLIbII CTIMKY YacTHUHKY 13
npuBeneaux. CN¥; CN; CN-.
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IIpakTnuna pooora Ne?

«XimiuHuii 3B’5130K. By1oBa Mosiexky/n»

3.1. 3anoBHITH 3aMPONIOHOBAHY TaOIHUIIIO.

Tabnuys 5

Moustexyna

HasBHicTh

G_

TE_

3B’SI3KY | 3B’SI3KY

I'opunu-
3aris

[TonsipHa un
HEIOoJsIpHA
MoOJIEKyIa

CrytiHb
OKHCHEHHS
aTOMIB

Koopaunariiitai
quciia aToMiB (K4)
3T1JIHO TIOPSIJIKY
ix y popmymi

CO;

H.0

BF3

CH20

CCl,

CHsCI

CoH;

CH.CI,

HCN

CoHa

HCI

NH3

IIpakTnuna pooora Ned

«MeToa MoJIeKyJIApHUX OpOiTaiein

4.1. 300pa3iTh EHEPreTUyHi
TOMOSIIEPHUX TBOXaTOMHHUX YaCTHHOK:

JiarpaMu  MOJIEKYJSIpHHX — opOiTajedl i TaKux

02

O

0,"
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KpatHnicts 3B’513Ky KpatHicTsb 3B’ 513Ky KpatHicts 3B’513Ky

JlaiiTe BIAMOBIAb HA TUTAHHS:

BcTaHOBITH TOPSAOK 301TBIIICHHS:
a) eHeprii XIMIYHOTO 3B’A3KY;
0) TOBXKUHU XIMIYHOTO 3B’ SI3KY

4.2. 300pa3iTh €HEPreTWYHl JiarpaMd MOJEKYISApHUX opOiTamei ams
reTeposAEPHUX JBOXATOMHUX YACTHHOK:

TaKHX

NO- NO NO*

KpaTHicTb 3B’s13Ky KpaTHicTb 3B 513Ky KpatHicTh 3B’s3Ky

JlaiiTe BIAMOBIIh HA MUTAHHS:

BcTaHoBiTh MOpAIOK 301IBIICHHS
a) eHeprii XiMiYHOTO 3B’SI3KY;
0) JOBXKHUHHU XIMIYHOTO 3B’ SI3KY

Jlata BUKOHAaHHA pOOOTH

ITinnuc BUKIIagaya
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e

10.
11.
12,

13.

14,

3micmoenuii mooyns 2. bynoBa MoJieKyJ1 Ta XiMiYHWH 3B’SI30K

Tema 3. Knacudikauisi HeopraniyHux cnojyk. biopoJib, Tokcuuna ais
Ta 3aCTOCYBAHHS HEOPTaHIYHMX CIOJYK B MeAHIHHI Ta ¢apmauii.

Humannsa 0o camocmiiinoi 00ayoumopuoi pooomu.
IIlo Take oxcuau?
SKi OKCHIM Ha3UBAIOTHCS COJIETBOPHUMH, A SIKI HECOJIETBOPHUMM ?

SKi oKCcHIM Ha3UBaIOTHCS OCHOBHUMU? HaBeiTh puKIIaan.
Ski 3 maBeaeHux okcuaiB: SiOz, MgO, NO,, N,Os, N,Os, Zn0O, BaO, P,0s, CO,, Al,0s,
Cry03, CrOsz, Cl207, — MOXyTh pearyBatu 3 HaTpii rizpokcuaom? HamucaT piBHSIHHS
BI/IMOBITHUX PEaKIIiil.
Axi 3 HaBenenux okcuaiB: Si0;, FeoO3, MgO, NayO, CrO;, CO,, NO, N0, Zn0O, FeO,
CaO, Fe304, — MOXKYTh pearyBaTu 3 po30aBJICHUM PO3YMHOM CYJIb(aTHOI KUCIOTH?
HamnmcaTu piBHSHHS BIAMOBITHUX PEAKIIii.
Sxi 3 maBenenux okcuaiB: Si0; MgO, NO, N2O, NO,, N2Os, N2O3 Cl,07, CO,, BaO,
K20, Aly,03, Zn0O, Cr203, SO,, SO3, — 6ynyTh pearyBaTu 3 Kaibliiit okcugom? Hanvcaru
PIBHSIHHS BIJMIOBITHUX PEAKIIiil.
[Tpu B3aemoii skux KUcIoTHUX okcuaiB: CO,, MNn,O7, Cr,03, SiO2, NO,, CIO,, P,0Os 3
BOJIOI0 YTBOPIOIOThCS KUCIOTH? HamucaT piBHSHHS BIMOBIIHUN PEaKLIi.

Yu MOKJIMBA B3a€EMO/1S MK OKCHUIaMU:

a) Li,0 1 SOs, 0) Na,O 1 BeO, B) Al,03 1 K0,

r) BaO i MgO, 1) N2Os 1 Zn0O, 1) Na;O i NO,?
HammcaTtu piBHSHHS BIAMOBITHUX PEAKITIH.

9. Sk moAUISAIOTHCS KMCIIOTH 3a 3IaTHICTIO JI0 €IEKTPOTITUIHOT JUCOTTiaIii?

HaBenith nmpukiaayu 0THOOCHOBHHX, JBOXOCHOBHUX Ta TPhOXOCHOBHUX KHUCJIOT.
YuM BiIpI3HAIOTHCSA 130TIOJIIKUCIIOTH BiJl T€TEPOTOIKUCIOT?
I[aﬁTe Ha3By KHCJIOTaM: HCl, HQSO4, HNOg, HPOg, H4P207, HC'O, H4SiO4, HNOZ,
HC|O4, HZS, HszO4, H3ASO4.

HaBectn mpuximanu pi3HHX CrHOco0IiB OJepKaHHS KHCIOT, BUKOPUCTOBYIOUHM TaKi
PCYOBUHU: HCl, HZO, POC|3, P205, N&Cl, HzSO4, HNO3, S, P, Oz, NOz, C|2, PBr;,
NOCI, H,0..
Sxi 3 metaniB — Mg, Cu, Ca, Fe, Al, Zn, Hg — B3aeMoait0Th 3 XJIOPUIHOIO (COJISIHOIO)
KucioTor? Hanucatu piBHSHHS BIJTIOBIIHUX PEAKITIH.

Ski 3 HaBenenux peyoBuH — Mg, Fe, SiO,, Fe,0s, Fes0,, FeO, Ny, K;CO3, AI(OH)s3,
NH3;, NaOH, Mg(OH); — pearyioTs 3 po30aBieHHM PO3YMHOM CYJIb(paTHOT (CipyaHol)
KHCJIOTH?

15.51ki peakiii BigOyBaroThCs ipu nposkaproBanHi Takux cojeit: Al(H2PO4)s, KoHPOL,,

Cr(OH)SQOy4, Bi(OH)2NO3, Sb(OH),Cl, NaHSO4, Alz(SO4)3, NHsHCO3, Mg(OH)CI?
HanuniTe piBHSHHS BIAMOBITHUX PEAKIIii.
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16.

17.

Hanuinite piBHSHHS TaKUX MEPETBOPECHb:

a) S—> A|283 — HzS — NaHS; 6) Si — (KzSiOg)n - (HzSiOg)n;
B) Fe — FeSO, — Fe(OH)z; r)NO; — Ba(N03)2 - Bag(PO4)2;
DAIOH)s — Alx(SOs)s — AI(NO3); — AI(OH),NO; — AICI;

¢) Cr(OH)3 — K3[Cr(OH)g] — Cr2(SO4)3 — Cr(NO3)s;

)K) PbO — N&szOQ —> Naz[Pb(OH)4] — Na,PbO,; — Na,SO,.

HanmuiniTe piBHSHHS TaKUX PEAKITIN:

NO; + Ca(OH), — NaHSO, + KOH —
ClO; + NaOH —» NaHCO; + HCl —»

CO; + KOH —» (CuOH),SO4 + HNO; —
NaOH + AI(OH); — Naz[Zn(OH)4] + HCI —

JladopaTopua pooora Ne3

«OTpUMaHHS OKCHIIB Ta iX XiMiYHI BJIACTHUBOCTI»

Hocnio 3.1. OmpumarHs KUCIOMHUX OKCUOIB

Ne 3/m Bukonanus gociiny

1 Buecith y npobipky 2-4 xparuii po3uMHY KOHIEHTPOBaHOI Cyib(haTHOI (Cip4aHoi)
KHUCIIOTH Ta J0JaiTe MAJICHbKHI MIMaTo40K Byrimisi. ObepexHo Harpiire.

CnocrepexeHHs

MonekynsapHe

PIBHSIHHS peaxilii

2 VY npobipky HaOpatu 4-6 Kparmelib HACHYEHOTO0 PO3UYMHY HATpiid HITpUTY. [0 HBOTO
nojaTt 2 -3 Kparuii cynb(haTHOT KUCIOTH.

CnocrepexeHHs

Monexynsipae Ta
10HHE  PIBHSHHS
peaxiii

3

Y mpoOipKy BHECTH MIMATOYOK CIpKM Ta JOAATH 5-6 Kpamneib KOHIICHTPOBAHOI
HITPATHOI (230THOT) KUCIIOTH, JIeJIb-JIe/Ib MiIITPITH MOJIYM SIM TAJIbHHUKA.

CnocrepexeHHs

Mounexynsipae
PIBHSHHSI peakiii

4 Brecite y mpoOipky 4-5 kpamenb Hatpiii kapOoHaTy Ta nomaite 5-6 kpamenb
HITPaTHOI KUCIIOTH.
CnocrepexxeHHs

MoustexynspHe Ta
10HHE  PIBHSIHHS
peaxitii
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JlaGopaTopua pooora Ned

«Onep:xkaHHA KUCJIOT i 0OCHOB. BUBUEeHHSI IX XIiMIYHUX BJIACTHBOCTEN

Jocnio 4.1. Ompumanus 0CHOBHUX 2IOPOKCUIIE MA BUBUEHHS IX XIMIYHUX 81aCmMUBOCmell

Ne 3/m Buxonanus gocmigy

1 HeBenuky KibKICTh KaNbIi OKCHUY BHECITh y MPOOIPKY 3 BOJOIO 1 MEpEMIIIaiTe.
Honaiite po3uun denondraneiny.

CrnocTepexeHHs

Monekynsapae
PIBHSHHS peaKiii

2 VY npoOipky BHecCiTh 4-6 Kpameiab po3urHy Hikedb xjopunay. Jlo Heoro gomatu 4 -5
KpaIuUIMH pO3YMHY HATPiil rIpOKCHIY.

CnocrepexeHHs

MoustekynspHe Ta
10HHE  pIBHSHHS
peakiii

OTpumanuii ocaja po3AUIATH Ha 1Bl MPOOIPKH.

1-ma npobipka | JlomaiiTe HEBENHMKY KiJTbKICTh HITPATHOI (a30THOT) KHCIIOTH.

CnocrepexeHHs

Monexynsipae Ta
10HHE  pIBHSHHS
peaxitii

2-ra nmpoGipka | JlomaiiTe HATMIIIOK HATPIK T1IPOKCUIY.

CnocrepexeHHs

3 VY npobipky nonaite 4-6 kpamneiab po3unHy KoOanbT xjgopuay. Jlo Heoro gonatu 4 -
5 KparuiiH po34rHY HATPIH TIPOKCUITY.

CnocrepexeHHs

Monekynsapae Ta
10HHE  pIBHSHHS
peakiii

OTtpumanwuii ocas po3aUIUTH Ha JBI TPOOIPKH.

1-ma npoGipka | JlogaiiTe HEBENHUKY KiJIbKICTh PO3YMHY HITPATHOI (a30THOT) KHCIIOTH.

CrnocrepexeHHs

Monexynspae Ta
10HHE  PIBHSHHS
peakiii

2-ra mpoGipka | JfomaiiTe Ha/UIUIIIOK PO3YHMHY HATPIH TJAPOKCHIY.

CnocrepexeHHs

JladopaTopHa podoora Neb

«OTpuMaHHS Ta XiMi4HI BJIaCTHUBOCTI coJIei»

Hocnio 5.1. Ompumanusa ma XimMiuHi 61aCMUB0OCMI cepeoHix coell
16



Ne 3/

Buxonanus gocmiay

VY mpoOipky BHeCIT 4-6 kparuind po3unny miomMoym (II) mitpary. o Hporo gogatu
4 -5 xpaluH po34rHy HATpii cyabdary.

CrnocTepexeHHs

10HHE
peaxiuii

MousexynspHe Ta

PIBHSHHS

2

VY npoOipky BHeciTh 4-6 kpanenb po3uuHy apreHtym (I) Hitpary, gomaiite 4 -5
KpaIiiH PO34MHY HATpiid Opominy.

CrnocTepexeHHs

10HHE
peaxiii

Monexyisipae Ta

PIBHSHHS

3

VY npoOipKy BHeciTh 4-6 Kparenb po3urHy Oapiil XJopuay Ta aofaiite 4 -5 kpariuH
pPO34MHY HaTpiii KapOoHaTy.

CnocrepexeHHs

10HHE
peakiii

Monexynsipae Ta

PIBHSHHS

Hocnio 5.4. OmpumanHs KOMIIEKCHUX COJleU

Ne 3/ Bukonanns gocininy
1 VY npoOipky BHeciTh 3-4 kpamuHu po3unHy kynpym (1) cynedary, gonaiite 2-3 M
KOHIICHTPOBAHOTO PO3YHMHY aMiaKy.
CnocrepexeHHs
Monexynsipae Ta
10HHE  pIBHSHHS
peaxiii
2 VY npobipky BHeciTh 3-4 kparumau po3unHy Hikenb (II) xmopuny, nonmaiite 2-3 M
KOHIICHTPOBAHOTO PO3YHHY aMiaKy.
CnocrepexeHHs
MonekynsapHe Ta
i0HHE  PpIBHAHHSA
peaxii
JlaGopaTopHa podoTa Neb
«KJi1acy HeOpraHiYHMX CIOJIYK»
Jlocnio 6.1.
Ne 3/ Buxonanus gocmiay
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1 VY npo0Oipky BHeCITh 4-6 kparuiiH po3unHy matomoym (II) miTpary. lo HOro goaatu

4 -5 KpaIrivH pO34MH KaJllii Xpomary.

CrnocTepexeHHs

Monexyisipae Ta
10HHE  PIBHSIHHS
peakiii

OTpumaHuii ocaj po3aUIiTh Ha 2 TPOOIPKH.

1-ma npo6ipka | Jlo

JaiTe IeKiIbKa Kparelb PO3YUHY HITPATHOT KUCIOTH.

CrnocTepexeHHs

Monexyisipae Ta
10HHE  PIBHSIHHS
peakiii

2-ra npo6ipka | Jlo

JaiiTe IeKiIbKa Kparellb pO3UuHy HaTpiid TiApoKkcuay. 3a moTpedu Harpiiire.

CnocrepexeHHs

MousiekynspHe Ta
10HHE  pIBHSHHS
peakiii

2 VY nBi npo6ipKH MOKIJIACTH IO OJIHIN TpaHyJIl OJI0Ba.

1-ma npo6ipka | Jlo

naiTe 5-6 KpariuH KOHIICHTPOBAHOI CYIb(aTHOI KUCIOTH.

CnocrepexeHHs

Monexynsipae Ta
10HHE  pIBHSHHS
peaxitii

2-ra mpoGipka | Jlo

JanTe 1 MJI KOHIIEHTPOBAHOTO PO3YMHY HATPIM T1IPOKCUY.

CnocrepexeHHs

Monekynsapae Tta
10HHE  PIBHSHHS
peakiii

3 3wmimaiite B mpoOipii ogHakoBi 00’ emu (= 0,5 mur) pozunny kynpym (II) cynedarty Ta

KaJlii Houy.

CnocrepexeHHs

Monexynsipae Ta
i0HHE  PpIBHAHHA
peakiii

JlaTa BUKOHaHHS poOOTH

[Tignuc Bukiamgaya
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3micmoenuii mooyns 2. bynoBa MoJieKyJ1 Ta XiMiYHWH 3B’SI30K

Tema 4. KoMILIeKCHI CIIOJIYKH Ta iX Oy10Ba

Humannsa 0o camocmiiinoi 00ayoumopuoi pooomu.
1. SIxi cronykw Ha3WBAaIOTh KOMIUIEKCHUMH? SIK KOMIUIEKCHI CIOJIYKHA JHCOINIOIOTH Y

BOJIHUX pO3YMHax?

2. Illo Take  KOMIUIEKCOYTBOpIOBAY, JIraHJ, KOOpAWHAIlIHHE  4uciIo  (K4)
KOMIUIEKCOYTBOPIOBaYa, ICHTATHICTD JIraH iB?

3. Slki TUIIM KOMIUIEKCHHUX CHOJYK BH 3Haete? HaBemiTh mpukiaau.

4. Ha3BiTh 32 CHCTEMaTHYHOIO HOMEHKJIATYpPOIO TaKi KOMIUIEKCHI CITOJIYKH:

a) [Cf(HzO)e]Cls, 0) [CO(NHg)e] Cls, B) Nag[AlFe],
) Ho[SiFs], 1) [Pt(NH5).Cl], e) Ko[PtClg].
5. Cknactu GopMyJIH TaKUX KOMIUIEKCHUX CIIONYK:
a) TpuakBaTpudToporodanst (I11); 0) xamii rekcamianodepar (I11);
B) TpuaminOpomoruiatuna (1) 6pomiz; r) kamit nuiogokympart (1).

6. BusHauTe cTymeHi OKMCHEHHS Ta KOOPAMHALIWHI YHCIa KOMIUIEKCOYTBOPIOBAYiB B
HACTYMHUX KOMIUIEKCHUX 10HaX:

a) [SnFe]*, 6) [Au(CN).Br,]", B) [AuCl4], r) [Pt(OH)s]*",
1) [Cr(NH3z)3(H20)3]**, e) [Co(CN)4(H20).]", €) [Pt(SO3)a]*,
x) [Ni(NH3)s]*", 3) [Pt(NOs).Cl4]*, 1) [Co(NH3)sCNSJ?*.

7. Sxy JneHTaTHICTh MOXYTh MATH JITAHAM Yy MOHOJICHTAaTHUX KOMILJIEKCAaX, IO
yrBOpHriHcs i3 Takux ioHiB 1 monmekyir: NCS, H,O, Cl-, NH,-CH,—CH,-NH,, N;H,,
SO4*, NH3, OH, CN™?

8. Cknamith (GOpMyNIH BCIX MOMKIMBHX KOMIUIEKCHHX CITOYK, BHKOPHUCTOBYIOUH SK
KoMILIeKkcoyTBoproBad Co** (koopauHaliliHe YUCII0 JOPIBHIOE MIECTH), a K JITaHId —
NHs, NO;, ionu 30BHiHBOI chepu — K, NO; .

9. HamumriTe piBHAHHS peaKiliii yTBOPEHHS TAKUX KOMILJIEKCHUX CIOJIYK:

a) K4[Fe(CN)g], 0) Nas[AI(OH)s], B) [Ag(NH3)2]Cl.

10. Cxknanith KOOpAMHALIWHI ~ (QOPMYJIM KOMIUIEKCHHUX CIOJIYK 32 HAacCTyHUMHU

EMITIPUIHUMH (POPMYITAMH:

a) CuSOy - 4NH3 - 2H20, 6) FG(CN)Q, : 3KCN, B) 3NaCl - CfClg,
r) 2Ba(OH); - Cu(OH),, 1) SiFs - BaF, e) 3KCN - Fe(CN);,
€) 2Ca(CN), - Fe(CN),, %) KCI - PtCls - NHa, 3) 3NaF - AlF;.

11. IlepeniyiTh TOJOBHI TUIU 130MePii KOMILJIEKCHUX CIOJIYK.
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06

«KoMIUIEKCHI CIOTyKI»

IIpakTyHa podoTa
6.1. 3amoBHITH 3aPONOHOBAHY TAOJIMIIIO

[F(ND)N]eN

[F(ND)nDJ
FHONV]®EN
fO[1D5(*HNA]
2[*(*HN)O'HOD]
[FHO)uZ]™
fo[%(0"H)D]
1D[*(*HN)3V]
enegoidogil HINETHEI
-00NALTINOY redes HI'B1D Om FHH
Harerodo . HHH erAmdod | MOHHIDER BY | -2HJHIO o8
S -fwdog | T ) . -Andog RS ar
redes -d0HINg redes 9HIAL) HMAIOIID
B HHHOOHIG HHHDOHING 10H
-BEHD negoid -IMALTINON BNAIOIID
-udor ] | edado yumugog | edado kummdiing THeII[[ -0€1£00¥aLTINOY] edEey] BHONALTINO Y
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JladbopaTopHa podoora No/

«KoMIIeKCcHi croJrykm»

Jocnio 1.1. Odeporcanns KOMNIEKCi8 AHIOHHO20 MUNY

Ne 3/m1 Bukonanns gociiny

1 VY npobipky BHeciTh 4-6 kparuind po3unny ko6ansT (II) niTpary. Jlo HhOTO AOMATH
4 -5 xparIuH po34rHy Kajii poJaHiny.

CnoctepexxeHHs

MousekynsapHe Ta
10HHE  pIBHSHHS
peakiii

2 VY npoOipky BHeciTh 4-6 kparuinH po3unny BicmyT (II1) HiTpaTy 1 qOonaiiTe 10 HBOTO

PO3YMH KaJliid Hoaudy.

CnocrepexeHHs

MousiekynspHe Ta
10HHE  pIBHSHHS
peakiii

o

YTBOPEHOT'O OCajly A0JaiTe PO3UNH Kaliid HOTuIy

CnocrepexeHHs

Monexynsipae Ta
10HHE  PIBHSIHHS

peaxitii

3 Buecits B npoOipky 4-5 kpamnun po3unH ¢epym (III) xmopuay 1 nonaiite Hagmip
po3unny x0BT01 KpoB’siHOT coiti (K4[Fe(CN)s])

CriocTepexxeHHs1 | YTBOPEHHS «OEpIIHCHKOI JIa3ypi» KOJIbOPY

Monexynsipae Ta
10HHE  PIBHSHHS

peaxitii

4 Buecitbs B pobipky 4-5 kparmiuH po3unny ¢epym (II) xmopuny 1 nonaite Hagmip
po3unnHy 4epBoHOi KpoB’ssHOT coui (Ks[Fe(CN)e]).

CroctepexeHHST | YTBOPEHHS «TypHOYJIEBOI CHHI» KOJIBOPY

MonekynsapHe Tta
10HHE  PpIBHAHHSA

peakiii

3ayBa:kuMo, 1110 OTPUMaHI 0cay B 10ocaial 3 1 4 MalOTh OJTHAKOBUM CKJIAJ, 1 HAJIEXaTh A0 MOl

AJIEPHAX KOMILIEKCIB aHioHHoro tumy, ae Hykmimu Fe'' 3p’aszami 3 mykmigmamu N, a Fe'' — 3

nHykiigamu C.

5 Jo 2-3 kpanens ¢pepym (III) xnopuny nogaiite 1-2 Ma po3urHy Kaiil TiomiaHITy.

CrnocrepexeHHs

Monexynspae Ta
10HHE  PIBHSIHHS

peaxitii
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Jocnio 1.2. OdeporcanHs KOMNIEKCI8 KAMIOHHO20 MUNY

Ne 3/

Buxonanus gocmigy

1

Y npobipky BHeCITh 4-6 KpalutiH po34uHy Kaamid xjmopuay. [lo Hboro gomatu 4 -5
KpaIUIMH pO3YMHY aMIaKy.

CnoctepexxeHHs

Monexyisipae Ta

10HHE
peakiii

PIBHSHHS

[ToTimM nopaiiTe HaJUIMILIOK PO3UYHUHY amiaky.

CrnocTepexeHHs

MouexynspHe Ta

10HHE
peakiii

PIBHSIHHS

2

BareciTe y npobipky 4-5 kparumida kooansT (II) xmopuay i qomaite nexiabka KpariiH
pPO3YMHY amiaky.

CnocrepexeHHs

MoustekynspHe Ta

10HHE
peakiii

PIBHSIHHS

[ToTiM momaiiTe HAMIUIIIOK PO3YMHY aMiaky.

CnocrepexeHHs

Monexynsipae Ta

10HHE
peaxitii

PIBHSIHHS

Jlocnio 1.3. OdeporcanHs cCnOAYKU, AKA MICMUMb KOMNJIEKCHUL KAMIOH | KOMNJIEKCHUU AHIOH

Ne 3/ BukonanHs gociiny

1 BHecith B npo0ipky 2 kparmHu po3unHy 0BToi KpoB’stHOT comi (Ka[Fe(CN)g]) i
nonaite 4 kpartnau Hikenb (1) cynbdary.

CnocrepexeHHs

Monexynspae Ta

iOHHE  pIBHSHHS

peaxii

[ToTiMm pomaiiTe A0 YTBOPEHOTO OCaay HAJUIMIIOK PO3YMHY aMiaKy JI0 MOBHOTO
PO3UMHEHHS Ocaay. 3auekanTe 1-2 XBUIMHU.

CnocrepexxeHust | YTBoprotthcst jiosi kpuctanu coui [Ni (NH3) 6]2[Fe (CN) 6]

MonekynsapHe Ta

10HHE
peaxiii

PIBHSIHHS

Jlata BUKOHaHHA pOOOTH

[Tigmmc BuKkIamaua
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N

3Imicmosnuii mooyns 2. bynoBa MoJieKyJ1 Ta XiMIYHUI 3B’ SI30K

Tema 5. OKUCHO-BITHOBHI pouecH, KIacu(pikamiss Ta yMoBH nepeoiry

. SIkuMH MeTOIaMH KOPUCTYIOTHCS ISl TOSICHEHHS TPUPOAM XIMIYHOTO 3B 3Ky Y SKi

MPOIECH HA3UBAIOTHCSI OKUCHO-BIIHOBHUMH? HaBeiTh MpUKIaIu HalBaXITUBIIINX
BiJTHOBHUKIB Ta OKUCHUKIB.

Ha3BiTh TN OKMCHO-BITHOBHUX peakiil. [I[puBeniTe mpukiiagy.

[TokaxiTh Ha MPUKIIAAAX, K 3MIHIOIOTHCS OKUCHO-B1THOBHI BIIACTUBOCTI CIIOIYK
XIMIYHUX €JIEMEHTIB B 3aJIEKHOCTI BiJl CTYIEHs] OKUCHEHHS HOro aToMma.
BuzHauiTh CTyMmiHb OKUCHEHHS aTOMIB XIMIYHUX €JIEMEHTIB Y TaKUX CIOJIYKaX 1
10HAX: SOy; 803; st; CSQ; H2804; KszO4; FG(CTOz)z; Cr203; KzCI’zOﬂ
N&3[A|(OH)6], 80327; MnOg,; 80427; PO437; P20747; MnO42*.

Bu3HauuTH CTyIeHI OKUCHEHHS aTOMIB XIMIYHUX €JIEMEHTIB Yy JIIBUX 1 IPaBUX
YacTUHAX PIBHAHb Ta BKA3aTH, AKl 3 IUX PEAKIii € OKUCHO-BITHOBHUMHU:

a) Zn(OH)g + H,SO4 = ZnS04 + 2 H,0;

6) Zn + H,SO4 = ZnSO4 + Hy;

B) ZnO + H, =Zn + H,0.

Ski 3 NpUBEIEHUX MPOLIECIB NPEICTABISAIOTH COOOK OKUCIIEHHS, a K1 —
BisHOBIIEHHS: a) S — SO, 0) S —» S7; B) Sn — Sn**;

r) Br, = 2Br; nx) 2H" — Hy; e) V2* - VOs5; €) CI- = ClOs;
)K) 10 —> |2; 3) MnOs — MnO42*; I/I) Mn?* —> MnO4*; 1) N'H4+ — No.

. Ski 3 HaBeICHUX HIDKYE CIOJYK 3a3HAIOTh PeaKIlli JUCIPONOPIIIOHYBaHHS:

Na,SOs3, NaCIO, Na,SOy, N&ClOz, N&ClOg, KMnO4, Na,MnOy, NaCIO4, NaNO,,
NalOs3, NasPOs, NaH,PO,, NasPO,? HanuriTe BiATOBIIHI peakIlii.

CxeMH TaKuX OKHCHO-BIJHOBHHUX PEaKIliil IEPETBOPUTH METOAOM €JIICKTPOHHOTO
OaslaHCy B PIBHSIHHSA:

a) NHsNO3 — N;O + H;0: 6) SO, + B, + H;0 — HBr + H,SO;
B) Cu + H,SO4 —» CuS0O,4 + SO, + H,0:; F) I, + KOH — KIO; + KI + H,0;

)1) Cl, + NaOH — NaCl + NaCIlO + H,0:; 6) H,SO3; + H,S — S + H,0;

C) KMnO4 + MnSO;4 + H,O — MnO, + K,SO4 + HySOy;

T T
)I() S+ KOH - K5S + K,SO3 + H,0:; 3) HC103 - CIO, + HCIOy;
T
I/I) AgN03 - Ag + NO; + Oy; 1) Cl, + H,S + H,O —» H,SO4 + HCI.
Po3scraBTe KoedilieHTH Ta CKIaAITh TOBHE 10HHE Ta MOJICKYJIIPHE PIBHSHHS

peaKIii:

a) Cr,0,% + 14H* + 61" = 2Cr** + 31, + 7H,0;

6) Cr,07% + 8H" + 3H,S = 2Cr®" + 3S + 7H,0;

B) 8MNnO; + 5CH3COOH + 24H* = 8Mn?" + 10CO, + 22H,0.

23



JladopaTopHa podoora Ne8

«OKuCcHO-BITHOBHI peakirii»

Jocnio 8.1. Bnius pH cepedosuwya na OKUCHY 30amHICMb KANill NePMAHeAHAMY

Ne 3/m1

Bukonanns I[OCJIiI[y

1 VY Tpu npoOipKu BHECITH 1O 4-5 Kpalieiab pO3YMHY Kallii IepMaHTraHary.

1-ma npoGipxka | Jlomgaiite 4-5 Kpamneilb po3uuHy Cyab(paTHOI KACIOTH Ta 4-5 KparuiuH po34uHy

HaTpik CynbdiTy.

CrnoctepexeHHs

Monekynsapae
PIBHSHHSI peakii

OKHUCHUK

BinHOoBHUK

2-ranpobipka | /lomaiite 4-5 Kpameib po3udMHY HATpid TiIPOKCUAY Ta 4-5 KpaIlUTMH PO3YUHY

HaTpid CynbdiTy.

CnocrepexeHHs

MonekynsapHe
PIBHSHHS peakiii

OKHUCHUK

BigHoBHUK

3-14 pobipka | Jlo

naiiTe 4-5 KpalyiuH po34uHy HaTpiil cynbQity.

CnocrepexeHHs

MonekynsapHe
PIBHSHHSI peakuii

OKHCHUK

BigHoBHUK

2 o 3 — 4 xpaluiuH po34MHYy MEPOKCUIY BOAHIO J0AaTH 3 — 4 KpaIlulMHH PO3UYHUHY

cyab(}aTHOT KUCHAOTU Ta 3 — 4 KpalUIMHU PO3YMHY KaJllii IepMaHraHary.

CnocrepexeHHs

Monexyispae
PIBHSIHHS peakuii

OKHUCHUK

BigHoBHUK

Hocnio 8.2. Oxuchi énacmugocmi Kauitl Ouxpomamy

Ne 3/m1

Bukonanns gocininy

1 VY Tpu npoOipku BHECITH MO 4-5 Kpamenb Kajiil JuxpoMmaTy Ta JOoAailTe 0 HHOTO

KUJIbKa Kparneb PO3UnHY CYIb(aTHOI KUCIOTH.

1-ma npo6ipka | [lomaiite 3-4 kparinan po3unny ctanym (1) xmopuny.

CrnoctepexeHHs

Monexyisipae
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PIBHSTHHS peakuii

OKHUCHHUK

BinHOoBHUK

2-ranpobipka | /lonaiite 3-4 KpaluIMHU PO3YUHY KaJlild HOAHTY.

CrnocrepexeHHs

Mousnexkynsipae
PIBHSHHSI peakii

OKHUCHHUK

BigHoBHUK

3-ta mpobipka | JlomaiiTe 4-5 KparmiuH po34nHy HATPid HITPHUTY.

CnocrepexeHHs

Mousexynsipae
PIBHSHHS peakiii

OKHUCHUK

BigHoBHUK

Jlocnio 8.3. Bionosni enacmueocmi cnoayk maueary (I11)

Ne 3/m Bukonanus gociiny

1 Jlo 5 — 6 KparIuH po34uHy Kalii IepMaHIraHaTy J0JIaTH CTUIBKYU 5K PO3UMHY MaHTaH
(I1) cynsdary..

CnocrepexeHHs

Monekynsapae
PIBHSHHSI peakuii

OKHCHUK

BigHoBHUK

Jocnio 8.4. Bionosui enacmueocmi X10puoHoi Kuciomu

Ne 3/m BukonanHs gocminy

1 VY npoOipKy BHECITh HEBEIMKY KIJIBKICTh KPHUCTAJIIYHOTO Kaliil mepMaHraHaty i

J0JaiTe AeKUIbKa KPaIUTMH PO3YMHY KOHIICHTPOBAHOI XJIOPUIHOI KHCIIOTH.

CrnocrepexeHHs

Mounexynsipae
PIBHSIHHS peakuii

OKHUCHUK

BigHoBHUK

Jlata BUKOHaHHA pOOOTH

[Tigmmc BukIamaua
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3micmosnuii Mmooy 3. TeopeTH4yHi OCHOBH XiMiYHMX IIPOLIECIB
Ta iX 3Ha4YeHHdA B ¢apmamnii

Tema 6. BBeneHHs1 B Teopilo XiMiuHHMX mpoueciB.

THumannsa 0o camocmiunoi 00ayoumopHoi pooomu.:

1. Sk mosicuutu TOM (hakT, 110 XIMIYHI peakiii 3a3BU4ail BiTOYBalOThCS 3 BUIIJICHHIM 200
MOTJIMHAHHAM TEIUIOTH?

2. JlaliTe BU3HA4YEHHS MOHATTSAM: TEPMOAMHAMIUHA, 3aKpUTa Ta 130JbOBAHA CHUCTEMH,
napaMeTpu 1 PyHKIIIT cTaHy CUCTEMU.

3. IIlo Take Temora, po6oTta? Yu HanexkaTh podoTa 1 TeroTa 10 GYHKIIHA CTaHy CUCTEMHU?

4. Illo w©Ha3uBaeTbcs  eHTanbHielo  cuctemMu? YoMy  eHTaibIil0  HaWyacTile
BUKOPUCTOBYIOTh Y TEPMOXIMIYHHUX PIBHAHHSIX?

5. Sk popmymo0Th 1 MATEMATUYHO 3aMKUCYIOTH MepIe Hayaao (3aKOH) TEPMOAMHAMIKH ?

6. Sk BU3HAUMTH 3MiHY EHTpOMii y XIMiuHIN peakmii Ta Qizugnomy mporeci? Yu
MOXJIMBUM B 130JIbOBaHIA CHUCTEMI CaMOBUIBHUM TMPOIIEC, SIKUM CYMPOBOKYETHCS
3MEHILIEHHSIM €HTPOIIi?

7. Y domy mnonisrae Tpere Hadaio TepMoauHamiku? Illo Take cTaHmapTHa €HTpOIis
peYOBUHU?

8. Io Take 3miHa cranmapTHoOi eHeprii ['106ca (1300apHO-130TEPMIUYHOTO TMOTEHITIATY)
YTBOPEHHSI XIMIYHOT CIOJyKU? SIK1 BIACTUBOCTI CIOJIYK BOHA Xapaktepusye? HaBenith
TIPUKITA TN,

9. Sxkumm cmocobamu MOXKHAa OOYMCIUTH 3MiHY BiIBHOI eHeprii [1060ca y ximiuHiH
peakirii? ki BUCHOBKM MOHa 3pOOUTH, SIKIIIO BOHA Bigoma?

10.Po3paxyBatu kanopiitHicTh Mosioka Macoro 300r, sike mictuth 2,5 % >xupiB 1 6,5 %

ByIJIeBOAIB Ta 26,6 % OinkiB, skmo AH ggop(m: -39 xJIxtr; AH SZOP(@: —17xJxT,
0 _
AH seop(e) — —17xJIx/T.

11.Bu3HayuTH, 91 € CaMOJIOBIJILHUM MPOIIEC OKMUCHEHHS Tiroko3u npu | = 298K, saxmio
AH°= 2805k /]x, AS°= 310 IxK.

12.111o Ha3uBarOTH MIBUAKICTIO XIMIUHOI peakilii? Sk ii MokHa BUBHAUUTH?

13.5Ix1 ocHOBHI (haKTOpH 1 K BIUIMBAIOTH HA IIBUJIKICTh XIMIYHOI peakilii B TOMOT'€HHIH Ta
reTEePOreHHIN cucTeMax?

14.111o Take KOHCTaHTa MIBUAKOCTI XiMidHO1 peakiii? SAxuii pizmunmii 3mMicT BoHa Mae? Big
AKuX (PaKkTopiB BOHA 3aJCKHUTH? UM MOKe BOHA 3MIHIOBATHCS Y TIPOIIEC] PEaKIIii?

15.HaBenith mpuKIaaM peaKIlii MepIioro, APYroro, TPEThbOro Ta HYJIHOBOTO 3arajlbHUX
TIOPSIKIB.

16.11lo Take katami3, karamizarop, iHriOiTOp? SIK BIUIMBaE Kartajai3aTop Ha IIBUJKICTb
XIMIYHO1 peakKIlii Ta Ha 3MiHy €Heprii akTUBaIlli npoiecy?

17.HaBenith mpuKIIagu TOMOT€HHOTO, TE€TEPOTEHHOTO Ta aBTOKATAI3Y.
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18.1Ipocta xiMmiuHa peakxiiisi MPOXOJAUTh BIAMOBIAHO 10 piBHAHHI A+ 2B = ABj. Sk
3MIHUTBCS MBHUIKICT PEAKIIIi, KO KOHIICHTpaIlil0 peuoBUHM B 301ab11uTH B 3 pasu, a
KOHIICHTPAI[i}0 PEYOBUHHU A 3MEHIIMTH BBIY1?

19.V ckinbku pasiB 30UIBIIUTHCS IIBUAKICTH XIMIYHOI peakiii A;+2B = 2AB npu
nigBuiieHHi TeMmeparypu 3 40 qo 70°C, Ko TeMneparypHuid Koe(imieHT IIBUAKOCTI
peaxkiii — 37?

20.Amiak y mpoMucioBocTi onepkyroTh 3 Hz 1 N Hexail mowyarkoBa KOHIIEHTpAIIis
[Hz]iow. = 1,2 Monb/11, @ [N2]uou. = 0,3 Moms/i1. Uepes aesikuii yac KOHIIEHTPAIIIST BOJIHIO
3Hu3mIacs 10 0,6 Moib/J1. SIKOro Ha el yac cTajga KOHIeHTparlist a30Ty [N2]xiu?

21.Po3paxyBaTH IMIBUIKICTh elleMeHTapHOI peakiii: 2A + B = C + ][I, skmo [A] =
0,03 momw/m, [B] = 0,01 Mmonp/m, a KOHCTaHTa INBHUIKOCTI PEakIlii JIOPiBHIOE
0,24 n?/(momnn?-C).

22.Ha cKkigbKM TpamyciB cCIif MIABUIIMTH TeMIepaTypy, 00 MIBUAKICTh peakiii
A + 2B = AB; 30upmmiiacs y 8 pasiB (TeMnepaTypHHil KOe(ILI€HT IBUIKOCTI peakiii
—2)?

23.Cdopmymroiite mpunmumn Jle [llatenpe. Sk MoxkHa nepea0aunTy BIUIMB TEMIIEPATypH HA
3MIIIEHHS CTaHy XiMI4HOI piBHOBaru? [1osiCHITh Ha pHUKIaaax.

24 51x MOKHA 3MICTUTH XIMIYHY pIBHOBAry Impu ctaiiil Temmneparypi? SIKk BIUIMBa€ THCK,
KOHIIEHTpAIlli BUX1JTHUX PEYOBHUH 1 MPOAYKTIB peakKilii Ha pIBHOBAKHUM BHUXi]1?

25.B sskoMy HanpsIMKy 3MIHUTBCSI pIBHOBAara B CUCTEMax :
a) CO(F) + Clz(r) é COCIQ(F); 6) Hz(r) + IQ(F) <£’ 2HI(1-)
y BUNIAJKY 301UIbIICHHS] KOHIEHTPALII1 TrajJoreny?

26.3anunIiTh BUpa3u JUIsl KOHCTAHT PIBHOBAru 0OOPOTHIX PEaKIIiif:

a) CO, + C = 2CO; 6) FesOa + 4H, = Fe + 4H,0.

BkaxiTh HanpsIMOK 3MIILIEHHS PIBHOBAru MpH MiABUIIEHH] TUCKY.

27 .51k caix 3mianTu koHneHTpatito CO, mo0 piBHoBara B cuctemi 2C+0, e 2CO; AH<O0,
3MICTHIIACS BIIPABO?

28.3anuIIiTh BUpa3u sl KOHCTAHT PIBHOBArd €H0TEPMIYHUX OOOPOTHIX pEaKIIiif:
a) CO, +C «— 2CO0; 0) Fe3Os+4H; < 3Fe+4H0.
BkaxiTh HanpsIMOK 3MIILIEHHS PIBHOBArW MpH MiABUIIECHH] TEMIIEPATYPH.

29.B sKkoMy BHMAJAKy IIBHIKICTh peakuii Oyae 3anexaTH BIJ KOHLEHTpamli 000x
B3a€EMO/IIFOUUX PEYOBUH:
a) 2CO+ 0O, < 2C0O,; 6) CO,+C <— 2CO; B)C+ 0Oy < CO,?
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JladbopaTopHa pooora Ne9

«Bu3HaYeHHS TeIJIOT HelTpasizauin

de p060mu
;ﬁ 1 B CKJIHHKy I[L}Oapa emuicTIo 250 MUt BlI[MlpSITI/I 3a JI0MOMOTOI0 MlpHOFO :
: TiHApa 25 My po3unHy Hatpii riapokcuny (¢(NaOH) = 1 monas/n). .
22 OOepekHO 3aHYPUTH B CKISHKY TEPMOMETP Ta BHUMIPSATH IOYATKOBY : S
3 temneparypy po3uuny (71).
-3 BlI[MlpHTI/I MIPDHUM [HWJIIHAPOM 25 MII pPO3UMHY CyJIb(PaTHOI KHUCIOTH -
(c( H2S0.) = 1 moaw/n).
w4 OO0epekHO TEPEMINTYIOUN CKIISTHOIO TATMYKOI0 PO3YHMH HATPid TiIPOKCHUIY, \f
2 IBUAKO JOJIUTHU 0 HOTO PO3YUH KUCIIOTH. N
:5 BiamitTuti Temmneparypy micis 3nuBaHHS po3uuHiB (72). PesymbraTty -
: BUMIpIOBAaHb 3aHECTU B TAOJIHIIO. N
¢ 3
¢ 6 [ToBTOpUTH Aii, onmcaHi y m.i. 1-5, st po3unHiB HacTynmHuX kucioT: HCI, ¢
IS <
{ HNO3;, CH;COOH. $
Sl N N
ExconepuMeHTanbH1 AaH1
Tabnuysa 7
~AH° , KJ[XK/MOJIb
(1 ) Heump ’
c(=x-Tm),
. Excnepu-
Kucnora z T1, K T2, K | AT,K | fopinkose p
MOJIB/TT MEHTaJIbHE
3HAYCHHSA
3HAYCHHSA
H,SO, 53
HCI 56
HNO; 56
CH3;COOH 47

OHDaHIOBaHHH CKCIICPUMCHTAJIbHUX JaHHUX

OO0uncIuTH 3HAYEHHS TEIUIOTH HEWTpami3aiii s KOXHOI 3 KHCIOT MOXHa 3a

dbopmyoro:

Iie:

AH® .

HeHTp —

C:[V(NaOH)+V (k—Ttu)]|-AT-p

CGK—TH)-V(K—TH)

C — TennoeMHICTh pO3UMHY, sika AopiBHIOE 4,18 kJ[K/K;
V(k-TH) — 00’ €M PO3YHHY KHCIIOTH, J;
p — TYCTHHA PO3YHMHY, SIKa MPUOIU3HO JOPiBHIOE 1 KI/1I;

1 . .
C(=k-TH) — MOJISIpPHA KOHIIEHTPAIlisl €KBIBAJICHTA KHCIOTH, MOJIb/JI.
Z
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AH® . (H,S0,) = = k/x/Moib

Heump
AH Sedmp (HCDH = = kJ/Moi1b
AH Sedmp (HNO3) = = k/Ix/MoJb
AH geﬁmp (CH3;COOH) = = kJ[>x/MOJTB

3anuiIiTe MOJEKVIISIPHI, HOBHI Ta CKOPOYEH1 10HHI PIBHIHHS pEakIli HelTpamisaiii

KHCJIOT.
H,SO,+ NaOH =

HCI + NaOH =

HNO; + NaOH =

CH3COOH + NaOH =

BucHoBok: CX0XICTh Ta PI3HUIIO Y 3HAYECHHAX TEIJIOT HEUTpati3aiii KUCIOT MOXKHA
NOSICHUTH TaKUM YUHOM:

JlabopaTopua pooora Nel(

«KiHeTuka B3aeMoii HaTPiil Tiocyab(ary i3 Cyab(PaTHOI KUCIO0TOK0»
Hocnio 10.1. 3anexcnicms wieuokocmi Ximiunoi peaxyii 610 KonyeHmpayii pea2yrouux
pevosun
3anexHICTh MIBUAKOCTI XIMIYHOI peakiii BiJ KOHIIEHTpAlii pearyiuux pPEeYyOBHH
BHUBYAIOTh HA MPHKJIA/Al CAMOJOBUIBHOTO PO3Kiamy TiocynbdaTHoi kuciotu HxS;O3 mpu
pi3HUX 11 KOHLEHTpalisX, ajle Hpu cTamiid temneparypi. OpepxaHHs TioCynb(aTHOI
KHUCJIOTU 3 HACTYITHUM CaMOJOBUIBHUM PO3KJIAI0OM B1AOYBAETHCS 3T1IHO PIBHAHD PEAKIii:
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NaxS;03 + HaSO4 = NaxSO4 + HS,03 (mBUIKA peaKIlis);

H,S,035 = H,0 + SO,1 + S| (MOB1IbHA peakKIlis).

[IIBHIKICTH BCHOTO MPOIECY BU3HAYAETHCS MBUAKICTIO HAHO1IBII MOBLILHOI, B JAHOMY
BUMAJIKY JAPYToi peaxitii.

Xio pobomu:

\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/ ~

1 3anoBHUTH OJHY OIOpeTKy po3dmHoM Hatpii Tiocymbdaty (co(NazS:03) =
0,1 Monw/), APYTY — AUCTHIILOBAHOIO BOJIOIO, TPETIO — PO3UMHOM CYJIb()aTHOT :
kucinotu (co(H2S04) = 1 monn/n).

2 IlepeHecTr 3a JIONOMOTO0 OOpeToK B mepiry mpodipky 1 MiI po3dmHy
Na;S;03; ta 4 ma H,0, B apyry — 3 miu poszuuny Na,S;03; ta 2 ma H0, B:
TpeTio — 5 M po3unny NaxS;0s. [Tpobipku cTpycurH.

[ [T
ST e e

R
L A e

+ 3 [lepenecTtu 3a 1ONOMOIOr0 OOPETOK B TPH 1HILI IPOOIPKU MO 5 M pO3THHY | :
H2SO..
4 3nuty momapHo npurotoBieHi po3unHu NapS;03 ta HySO4, mepemimaty

BMICT MpoOipoK, 3adikcyBaTu 4yac T (B CEKyH/AAaX) BiJl MOMEHTY 3JIMBaHHS '
PO3YHMHIB J0 iX TOMYTHIHHS.

U T e e e
B R R R g

~
[SENECENEY

© 5 OnepskaHi JaH1 3aHECTU B TaOJUIIIO.

S o
: . . : \/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/

ExcnepuMeHTanbH1 AaH1

Tabnuysa 8
No V(p-Hy), M V(cymirmi), | ¢(NazS;03), 1
npoGipki | Na,S,03 | Ho0 | HaS0; M moms/m | 0 [ ™€
1 1 4 5 10
2 3 2 5 10
3 5 0 5 10

OHDaI_IIOBaHHSI CKCIICPUMCHTAJIbHUX JAHUX

OOYHCITUTH MOJIIPHY KOHIIEHTpallito Tiocynbhaty HaTpito ¢(NaS;0s3), 1110 10piBHIOE
MIOYaTKOBIM MOJIIPHIiN KOHIeHTparlii Tiocynbdarnoi kuciotu ¢(H2S,03) y mpUroToBieHnx
cymimiax, 3a (popMyoro:

c;(Na,S,03) = ¢;(H;S,03) =

ne:  V(NayS;03) — 06’em ganoro po3unny NaS;0s, i1;
V(cymiii) — 00’eM cymiri, IO JOCTIIKYEThCS, JI.

co(NazS,03)'Vi(Na,S,03)
Vi (cymimi)

Cl(NaZSZOB) — C1(H25203) — CO(Na25203)-V1(Na25203) — _

V1 (cymini)

= MOJIB/JI
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co(Na;S,03)Vo(Na,S,03) _

V, (cyminri)

c2(Na,S,03) = c;(H;S5,03)

co(Na,S,03)V3(Na,S,03) _

MOJIB/JI

c3(Na,5,03) = c3(H,S,03)

V3 (cymii)
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abCIHC — MOJISIPHY KOHIIEHTPAIIIIO TIOCYIh()AaTHOT KHCIIOTH.

¢ (NapS,»03), Mmoitb/n

BucnoBok: [Ipu 30U1bIIEHH] MOJISIPHOT KOHILIEHTpALlli TIOCYJIb(aTy HATP1O MIBUAKICTh

peaxiii
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Hocnio 10.2. Bnaus kamanizamopy Ha uwleuoKicms XiMiuHOI peakyii

Sk xaTtamizaTop po3KiIaay TioCyab()aTHOT KHUCIOTH BHUKOPUCTOBYETHCS 0,5 H pO34YHH

kyrpym (II) cynsdary, c(%CuSO4) = 0,5 MomB/m1.

de p060mu

. \/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/ a

: 1 3aMoBHUTH OJHY OIOPETKY pO3uMHOM Hatpiil Tiocynbdaty (co(NaxS:03) =

0,1 monwv/n), npyry — IUCTUILOBAHOIO BOJIOIO, TPETIO — PO3YMHOM CYJIb(})ATHOI -
kuciaotH (co(H2S04) = 1 monv/n).

2 [lepenectu 3a 1OMOMOTO0 OIOPETOK B YOTHUPH MPOOIpKU MO 4 MIT PO3UUHY
N&zSzOg
3 Ilepenectu 3a JOMOMOroO OHOPETOK B YOTUPH 1HII MHpoOipku mo 4 MJI

po3unny HySO4. B npyry npobipky nogaiite 1 KpaminHy po3uyuHY KYIPYM :
(IT) cynedary, B TpeTio — 2 KpaIlulMHH, B Y€TBEPTY — 3 KPAIUIMHHU.

P R R A A A A R A N N B O N

p03‘-II/IH1B a0 X HOMYTHIHHH

NN NN NN RN N A

4 3nuty momapHo mpurotoBiieHl po3unHu NaxS;03 ta HySOy, HepeMlmaTH ;
; BMICT mpoGipok, 3adikcyBatd yac T (B CEKyHIaX) Bif MOMEHTY 3IIHBAHHS .,

RN

) OnepskaHi JaH1 3aHECTH B TaOJIHUIIIO.

Ao i
‘! . . : \/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/

ExconepuMeHTanbH1 AaH1

(EMSVENEVEN

Tabnuys 8

Ne V(Na;S;03), | V (H,SOy), | Kinbkicts kpamens | T, ¢ v, ¢’
JTOCTIAY MJI MJT CuSOq,

1 4 4 0

2 4 4 1

3 4 4 2

4 4 4 3

OmnpalltoBaHHs €KCIIEPUMEHTATbHUX JIAHUX

Po3paxyBaTu mBHIAKICTh peakilii MoxHa 3a (OpMYJIOL0:
9 ===—= 9, =—=—= 1

=t - —1-_ - 1
193 = s C 194_ ) C

BucnoBok: [Ipu 3011bI1I€HH] KOHIIEHTpALIli KaTani3aTopy (KOMIUIEKCHUX 10HIB KyIIpyM

(I)) mBHUAKiCTH peakiii
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10.

11.

12,

13.

3micmoenuit moOdynp 4. ®i3UKO-XiMIiYHI BJACTHBOCTI PO3YHHIB

Tema 7. XimiuHa piBHOBara: KOHCTAHTH XiMiYHOI piBHOBaru, oHi3auii,
KOMILJIEKCOYTBOPEHHS, Aucouianii BOAU, piBHOBara B rereporeHHux
cucremMax

Humanna 00 camocminnoi 00ayoumopHoi pooomu:
[Ilo Take aucorrialiis BHyTpilIHLO1 chepu kKomruiekey? HaBeaiTe npukiaam.
3anuunTh BHpA3M CTYNEHEBUX Ta CYMAapHOI KOHCTAHT HECTIMKOCTI JUIsl TaKHUX
xommekciB: [Ag(CN)2]-, [Ni(NHs)s]?*, [CoFe]*, [PtCl4]*.

Slkuii B3aeMO3B’ 130K MIK KOHCTAHTAMM CTIMKOCTI 1 HeCTiikocTi? Bix yoro 3anexarb

BEJIMYMHU ITUX KOHCTAHT?

Hanuuuite piBHAHHSA KOXKHOI cTafii mepexomy kommiekcHoro ioHa [Zn(CN)4* B
xkommnekcHuii  Hon [Zn(Hp0)4]?*, 3arambHe piBHAHHS IIOBHOTO HEPETBOPEHHS
[Zn(CN)4]*= B [Zn(H20)4]?**, cnpomeHnii BHpa3 KOHCTAHTH HECTIHKOCTI i0OHa
[Zn(CN)4]*.

Hanucatu piBHAHHS KOXHOI cTajii mepexomy KomiulekcHoro Mona [FeFg]*™ B
xomiutekcHuii o [Fe(H,0)e]3*, 3aransue piBHsanusg nosHoro nepersopenns [FeFgs]* B
[Fe(H,0)6]**, cipomennii Bupa3 koHcTaHTH HecTilkocTi Hona [FeFg]®.

[{o Take noOyToK po3unHHOCTI? Hanumite Bupa3u 1oOyTkiB po3unHHOCTI st AgCl,
BaSO4, A92C03, Cag(PO4)2.

JHo6yTtku pozumHHOCTi AgCl i CaCO;3 cknanarote Bimnosigao 1,6:107° monw?/n? Ta
4,8-10°° monp?/n? mmpu 25°C. SIka cinb € OiIbII PO3UMHHOK?

Yu 3miauThes JIP Ta MonspHa KOHIEHTpamis HoHiB Ba?', gkmio 10 po3umHy, IO
nepedyBae B piBHOBAa31 3 ocagoMm BaSO,, nogatu po3unn Nay;SO,?

Sxmio no po3umny, ne npucyTHi ionn ClI- ta ™ nomaBatu pozuna AgNOs, TO sika ciib
sunage B ocan nepmoro — AgCl un Agl, — Bpaxosyroun, mo JIP(AgCI) = 1,78-107%0
mons?/n?, IP(Agl) = 8,3-107Y" mons?/n??

Yu Bumaze ocaj mpu 3MmimryBaHHi piBHEX 00’emiB po3unHiB Pb(NO3), ta HI, momsphi
KOHIIEHTpaLii sikux nopiBHI00TE 0,06 Mos/i1. JIP(Pbly) = 8-10~° mons®/nd,

Jlo6yrok posuunHocti CaSQ; popisHioe 9,0-10° mons?/n?.

BusHauutu MacoBy

KOHIIEHTpaIlito Kanbiliit cynsdary p(CaSO,) B HacuueHOMY PO3UYHHI.

MacoBa KOHIEHTpaLis 0apiil cynb(aTy B HaCHIEHOMY po3umHi gopisHioe 2,4-1073 r/m.

O6uncauTu 100YTOK PO3YMHHOCTI Oapiii cynbdary.

Yy nocTatHboro € Macosa konuentpauis p (CaHPO,) = 2,1 10 r/n qns yrBopeHHs B

mnasmi kposi ocagy CaHPOy, sxmo JIP(CaHPO,) = 2,7-107 mons?/n*? M(CaHPOy,) =

136 r/mob.

14.11lo Take ioHHWUH A00yTOK Boau? Um 3anexkuTh 10HHWNA JOOYTOK BOAM BIJ
MIPUCYTHOCTI B HIM KUCIIOTH, JIYTy 4d cojii? SIK 3a1eXUTh 10HHUM JOOYTOK BOAM Bij
Temneparypu?
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JlabopaTopHa poodora Neld

«Bu3HaYeHHSI YMOBH YTBOPEHHS 0CATY»
JJis HACHYEHOTO PO3YMHY BaXXKOPO3UYMHHOTO EIEKTPOITY
AnBn <= mA™ + nB™
T00YTOK MOJISIPHUX KOHIIGHTpAIlili HOTo 10HIB MpH JaHIN TeMrepaTypi € BeJIMuruHa cTaia i
HA3WBAETHCS JOOYTKOM PO3UYNHHOCTI:
JAP(AmBn) = [A™]™ - [B™]".
Y Tomy Bumanky, Kojdu A0OyTOK MoJisipHuUX KoHIeHTpamik (/1K) i0HIB enmexkTpoiity
MEPEBUIITUTH HOTO TOOYTOK PO3YMHHOCTI, YTBOPUTHCS OCaI.
YMoBa yTBOpEHHSI OCay:
JK(AnBn) > IP(AmBn).

Ilopsook euxonanus 0ocaioy:.

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

1 Y naBi npoOipku BHeciTh 1o 4 kparuti posuuny PB(NO3z)2 3 MOJISIpHOIO

g xoHueHrpauicio 1,0:-10°2 monv/n.

2 Y mepmry npoOipky BHeciTh 4 kpamii posuuny KCl 3 MOJI}IpHOIO

: KOHLeHTpauicro 5,0-1072 monw/n. :

3 Y apyry npo0OipKy BHecCiTh 4 Kparuti po3unny K1 3 MOJISIpHOIO KOHHCHTpaI_Ile}O
5,0-107 monv/n. ‘

4 3aHeciTh pe3yJIbTaTH CIIOCTEPEKEHD O TAOJHIII.

-------- N U S T Y S U T A TP U U U PSS U U U URUN:

ExcnepuMeHTanbH1 AaH1

Tabauys 9
Enextpomt | Co(X), | Vo(X), ma CriocrepekeHHS 1P, K,
MOJIb/JT Mo/ Mo/

Pb(NO3), 1,0-10°3 0,4

KCI 5,0-107 0,4

KI 5,010 0,4

PbClI, 1,7-10°

Pbl, 8,7-107°

OHDaHIOBaHHH CKCIICPUMCHTAJIbHUX JaHHUX

CkiaaiTh MOJICKYJ/ISIPHI Ta 10HHI piBHSHHS peakiii yrBopents POCl, ta Pbly:
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OGuumcITiTh MOJISIpHI KOHIeHTpalii ioHiB Pb?*, CI~Ta |- npu 3mimrysanui piBHUX 06’ eMiB
BUXIJIHMX PO3YHHIB €JEKTPOIITIB (BpaXOBYIOUHM, IO IMPH 3MIITyBaHHI PIBHUX 00’€MiB
po3unHiB enekTpoaiTiB PO(NO3), i KCI, Pb(NOs), i KI ix koHICHTpaIlil 3MEHIIYIOThCS
BJIB1Y1):

o(X) + V(X) = co(X) + Vo(X),

ne  Co(X) — MossipHA KOHIICHTpAIliS PEUYOBHHH X Y PO3YHHI 10 3MIIITyBaHHS;
Vo(X) — 00’eM po3uuHy 3 MOJIIPHOIO KOHIIEHTpAIi€r Co(X);
¢(X) — MosipHA KOHIICHTpAIlisl PeYOBHHH X y PO3UMHI MICHS 3MIITYBaHHS;
V(X) — 00’eM po3unHy 3 MOJISPHOIO KOHIIEHTpaIie C(X).

V(X) = MIT = |

c(Pb?*) = = MOJIB/IT
c(Clh) = = MOJIB/TT
c() = = MOJIB/JT

OOuuciTh TOOYTKU MOJISIPHUX KOHIICHTpaIlii 10oHiB enektpouitie POCl, ta Pbl,:
JK(PbCI,) = ¢(Pb?") - ¢(CI")? = = MOJIB/ 13
JK(Pbly) = c¢(Pb?#) - ¢(I)? = = Mo/

[TopiBusiiTe po3paxoBani 3HaueHHs JIK 3 mgoBimkoBumu 3HadyeHHsSMH JIP 1 3po0iTh
BHCHOBOK IPO MPUYHUHY YTBOPEHHS OCaJy.

Bucuosok: PbCl, B 0CaJl, TOMY IO JiII HHOTO
JK J1P; Pbl, B 0CaJl, TOMY IO JJIsl HbOTO
JK JP.

Hocnio 13.2. 3miwenns pisnosacu oucoyiayii ciabko2o eiexmpoiimy

Ne 3/ Bukonanns gocininy

1 VY nBi npoOipku BHECITH 10 5 — 10 KparinH po36aBiIeHOro po3uyuHy OLTOBOI
KHACJIOTH. Y KOXKHY MPOOIpKy AoaaTh | KparuTiHy METUIOPAHKY.

CnocrepexeHHs

1-ma npobipka | 3aynumire A1 NOPIBHAHHS.

2-ranpobipka | BeumnTe mimaTteneM aneTar HaTpiro i nepeMilaiTe CKISTHO MaTHYKOIO.

CnocrepexeHHs

JlaiiTe BIAMOBIAb HA TUTAHHS:

Sk 1 YoMy 3MIHIOETBCS CTYIIIHb
JIHcolianii OToBOI KUCIOTH?
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JlaTa BUKOHaHHS poOOTH

[Tigmuc Bukagaga

3micmoenuit mModyns 4. ®izuKO-XiMiuHi BJACTUBOCTI PO3UMHIB

Tema 8. Po3uunmn, 3arajibHi ysiBJieHHs. BeJuuunn

Humannsa 0o camocmiiinoi 00ayoumopuoi pooomu.

1. Sy cymil peyOBUH Ha3UBAIOTh PO3YHMHOM?

2. Illo Take po3unHEHA peYOBHHA Ta POUYMHHHUK? UM 3aBKIU ISl PO3UUHIB, SIKI MICTATh
BOJly, BOHA € PO3UNHHUKOM?

3. SIxi mporuiecu Bi1OyBarOThCs MPU PO3UMHEHH1? BHokpeMTe cepell HUX XiMiuHi 1 Pi3nyH1
SABUIIIA.

4. Sk moTpiOHO 3MIHUTH TeMIIEpaTypy, MapiiajbHUN TUCK, SIKOT pEYOBUHU JI0OAATH, 1100
HAaCHMYEHUN PO3YMH KUCHIO y BOJI CTaB MEPECUUYECHUM, TOOTO, 100 PO3YMHHICTh KHCHIO
3MEHIINIACH?

5. Bkazaru Boay, B K1 (pi3MYHA PO3YMHHICTD KUCHIO HAHO1IbIIA:

a) MOPCBKa; 0) piuKoBa; B) AUCTHJIbOBAHA; T') JUKEpeJIbHA.

6. SIxi BeMWYMHU XapaKTepU3YIOTh KIJIbKICHHM cKiIa po3unHiB? Sk iX po3paxyBaru?

7. TlpuBeniTh MakCMMaJabHy KUIBKICTH CIIBBIJHOIICHb MiX PI3HUMH BEIWYMHAMHU, IO
XapaKTepU3yITh KUTbKICHUHN CKJIaJ] PO3YHHIB.

8. 25 r NaCl pozuununu B 100 r Bogu. BuzHaunTi MacoBy 1 MOJISIpPY YaCTKy PO3UYHMHEHOT
PEYOBHHU B PO3YHHI.

9.V 200 M pozuuny mictutbest 10 T HoSO4. Po3paxyBatu MacoBy, MOJSIpHY Ta MOJISIpHY
KOHLIEHTPALI}0 €KBIBAJIEHTA CYJIb(PATHOI KUCIOTH.

10. 3mimanu 300 ma po3unny HCI 3 w1(HCI) = 1,2% i 200 miu po3unny 3 m2(HCI) = 0,5%.
Oo6uncnut w3(HCI) B oxgepxanHomMy po3uwHi. ['yCTHHH PO3YMHIB BBa)KaTH PIBHUMH
1 v/mm.

11.  SIxi pe4oBWHM HaJNEXKATh JI0 €ICKTPOIITIB, HeeneKTpomiTiB? ChopMynroiTe OCHOBHI
MOJIOXKEHHS Teopii eIeKTpoiTHUHOI nuconiarii C.AppeHniyca.

12. [llo Take enekTpoiiTHYHA aucoriamisas? SIKi pedyoBHHU 3AaTHI JO EJICKTPOJITHYHOI

nucotriaiii? [TosCHITh NPUYKHU JUCOIliallii PEYOBHH Ha 10HU Y MOJSIPHUX PO3ZYMHHHUKAX.

13. I1lo xapakTepu3yrOThb 3a JIONIOMOIOK) CTYINEHs 1 KOHCTAHTH EJIEKTPOJTITUYHOI

nucoriarii? Bix skux (gaxTopiB BOHH 3a1€KaTh?

14. PosrnsHbTe KJIaCH HEOPTaHIYHUX PEYOBHH (KUCIOTH, OCHOBHU, COJI1) 3 OTJISIAY TEOpii
enekTposiTuuHoi aucoriaiii C.Appeniyca.
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15. Sxuii map Ha3WBarOTh HacCHUEHUM? SIK 3MIHIOETHCS THCK HACHUYEHOI Mapy pO3YUHY 3i
30utbieHHsIM TemmnepaTtypu? CdopmynrolTe Ta MOACHITH 3akoHU Paynsa. lo skux
PO34MHIB X MOYKHA 3aCTOCYBaTHU?

16. YoMy po34MHHM HEJIETKUX PEYOBHH KUIUIATH MPHU OUIBII BHUCOKIH, a 3aMep3al0Th MpU

OLTBIII HU3BKUX TEMIIEpaTypax, Hi’K YUCTI PO3UNHHUKN?

17. Sx MOXHa EKCHEePUMEHTAJIbHO BH3HAYUTH 1 TEOPETHYHO PO3paxyBaTH

eOyIOCKOMIYHY Ta KPIOCKOIIYHY cTaji po3uMHHUKIB? Po3kpuiite IXHiN (i3UdHUI 3MiCT.

18. OxapaxTepusyiiTe SBHUIIE OCMOCY Ta MPUPOTY OCMOTHYHOTO THCKY. SIKUM 3aKOHaM

BiH MIAKOPSAETHCS Y PO30aBICHUX PO3UYMHAX HEEJICKTPOJITIB?

19. V yomy mossirarote ocoosmBocTi 3akoHIB @.M. Payns ta A.X. Bant-I'opda mis
po3unHiB enekTpodiTiB? Illo Take 130ToHIUHUI KoedillieHT, Y YoMy HOro (hi3uuHUN
3MICT?

20. Sxa xucnora O6utem cunbHa: Mypammaa (HCOOH) uu omnrroBa (CH3COOH), sikro

K,(HCOOH) = 1,8-10* mosn/1, a K,(CH;COOH) = 1,75-10° mons/n?

21. Yu 3MIHIOETHCS CTYIIHb JUCOINAIll Ta KOHCTaHTa JMCOLIAI] OI[TOBOI KHCIIOTH, SKIIIO
JI0 PO3YMHY JIOJIATH CipYaHy KUCIIOTY?

22. pK mianigHoi kucnotu 9,10, a pK ameratHoi kucinotu 4,75. SIka 3 HaBeICHUX KUCIIOT

CUJIbHIIIA?

JladboparopHa pooora Nel?

«IIpuroryBanus po3unny kooaasT (II) HiTpaTy po30aB/ieHHAM OiIbII
KOHIIEHTPOBAHOI'0 PO3YHHY)»

OaHuM 13 METOAIB TPUTOTYBaHHS PO3YHMHIB € METOJ pPO30aBIeHHS OUIbII
KOHLIEHTPOBAHOTO pO34YuHY. /{151 mpUroTyBaHHs pO3YKHIB [IUM METOJIOM BUKOPUCTOBYIOTh
TaKU XIMIYHUNA TOCY]T Ta MPUITAIA:

® MipHI KOJ0OU;
® IIIIETKH,

® TYMOBI IpyIIII.

3aseoannus

[MpurotyBatu 100 ma po3unny kobanet (II) HiTpaTy 3 02(%C0(N03)2) = 0,02 monv/n 3

OLIBIII KOHIIEHTPOBAHOT'O PO3YHHY a(%Co(NOa)z) = 0,4 monv/n.

Obuucnenns
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N TR

PPN

06’em pozuuny kob6anet (II) HiTpaTty 3 Cl(%CO(NO?,)z) = 0,4 mMonp/n, sskuii Tpeda B3ATH

s npurotyBaHHs 100 mim koGaner (II) HiTpary 3 Cz(%CO(NOg)z) = 0,02 momb/n

00YHCITIOIOTh, BUXOJISTUU 3 (DOPMYJIIU:
¢1(5Co(NOs);) - Vi(Co(NO3)s = ca(;Co(NO3)a) - Vo(Co(NOs)

) (ECO(N03)2)'V2 (Co(NO3)>)
2 I = = 1= M
C1(§C0(N03)2)

Vi(Co(NO3),) =

Ilpucomyeanns pozuuny:

NN R N N N N N R N N R R N N N N N N N N N N N N N T N N R N L N T N N N L L N R N L N T R L L R L L L R R R U R L R U R L R oy

[limeTkoro BiIiIOpaTH po3paxoBaHUl 00’€M OLIBII KOHIICHTPOBAHOTO PO3YHHY |

PP
[EEN

A

koOaneT (II) HiTpary.

[lepenecTu BMICT MINETKU B IPUTOTOBIIEHY MipHY K0OJIOY eMHicTIO 100 ML

R

3anoBHUTH KOJI6y AUCTHUIILOBAaHOIO BOJOIO Ha 1-2 cM HMXKUE TTO3HAYKH.

2
3
4 | 3a 70MOMOTOIO MIMETKU JOBECTH PIBEHb PIIUHU (IO KPAIUISAM) JIO MIO3HAYKH.
5

PN NN

JoOpe nepemimaTi BMICT KOJIOHU.

JladopaTtopHa pooora Nel3

«P0O34MHU HEeJIEKTPOJIITIB TA eJIEKTPOJIITIB»

Jlocnio 13.1. [lopieuanus XiMiuHOI aKMUBHOCMI KUCIOM

Ne 3/ Bukonanns gocininy

1 BaeciTh y 1B1 IpoOIpKH MO KiJIbKa HEBEJIIMKUX IIIMATOUYKIB MapMypYy.

1-ma npoGipka | JlogaiiTe 5 M pO3YHHY XJIOPUIHOT KUCIOTH.

CnocrepexeHHs

Monexynsipae Ta
10HHE  pIBHSHHS
peaxiii

2-ranpobipka | /logaiiTe 5 M1 pO3UYUHY OLTOBOI KHCIOTH

CrnocrepexeHHs

MonekynapHe Ta
i0HHE  pIBHSIHHA
peaxiii

2 Buecith y 1Bl NpoOipKH MO KiJIbKA HEBEJIMKHUX IIMATOYKIB IUHKY.

1-ma npoGipxka | JlogaiiTe 5 M pO3YUHY XJIOPUIHOT KUCIIOTH.

CrnioctepexeHHs

Monexyisipae Ta
i0OHHE  pIBHSIHHA
peakiii
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2-ranpobipka | /logaiiTe 5 M pO3UYUHY OLTOBOI KHCIOTH

CrnocTepexeHHs

MouekynsapHe Ta
10HHE  pIBHSIHHS
peaxuii

JlaTa BUKOHaHHA POOOTH

ITinnuc BukiIagaya

3micmosnuit mooyns 4. ®izUKO-XiMiUHI BJIACTMBOCTI PO3YHMHIB

Tema 9. BonneBuii nokazumk. I'inpois

Humanna 00 camocminnoi 00ayoumopHoi pooomu:
1. o Taxke BomueBmii moka3zHuk (pH)? Ta mo Take TriAPOKCHIBHUM MOKa3HUK
(pOH)?
2. 3a JI0MOMOTOI0 BOJHEBOTO IMOKa3HWKA OXapaKTepU3yHTe KHUCIOTHICTh

CEepeIOBHIIIA.

3. Busuaute yomy nopisaioe pH, sxmo C(OH") = 107 mons/n?

4, Bu3HauiTh Ha CKIJIBKH OAWHUIIb 3MIHUTBCS pH, SKIT0 BOIHUNA PO3YMH CHIIBHOI
kucnoTH 3 ¢(X) = 0,1 monw/a pozdaButu B 1000 pasis?

5. BEHO3HIH KpOBI.

6. BomHeBHWiI TOKa3HWK pPO3YHMHY OIITOBOI KHCIOTH JOOpiBHIOE 3. BusHauutn
3arajbHy MOJISIPHY KOHIICHTPAIlit0 OIITOBOT KUCJIOTH B PO3YHHI, BPAXOBYIOUH, 1110
CTyMiHb aucoliaii exexkrpoaity 0,013.

7. MacoBa KOHIIGHTpallisi HATpiid TIAPOKCHAY CTaHOBUTH 4 T1/1. Busnauutu pH
PO34YHHY, BPaXxOBYIOUH, 110 CTYIiHb aucoriamii eixekrpomty 100%. Buznauntn
TakoX pH po3uuHiB, siki OyayTh OJiepkaH1 MPU PO3BEACHHI IILOTO po3uuHy B 10
ta 100 pa3iB BiAMOBIIHO.

8. OOuucnauTu Macy HaTpid TIIPOKCUAY, HEOOXiAHYy myig mpurotyBaHHs 500 mn
po3uuny 3 pH = 12.

9. Sdxy Macy HaTpidl TiAPOKCHIY HEOOXITHO B3STH AJig mpuroryBanHs 300 mi
po3unHy 3 MoJisipHOtO KoHIleHTpatliero ¢(NaOH) = 0,01 monws/n? V ckinbku pasiB
HEO0OX1THO p0o30aBUTH Il po34mH, 1100 oAepkaTu po3unH 3 pH = 10?

10.5ky macy cyib¢paTHOI KHUCIOTH HEOOX1IHO B3SITH JUIsi mpurotryBaHHs 500 mi
po3unHy 3 ¢(H2SO04) = 0,05 monb/n? Y ckinibku pa3iB HE0OX1JHO po30aBUTH Iiei
po3uuH, 11100 ojepkaTu po3uuH 3 pH = 3?

11.51xi1 comi miaaarThCs T1APOII3y Y BOJHUX PO3UMHAX?

12.5xi Tanu TiAPOdIZYy MOKHA BUIIIUTH? SIKHM YMHOM MO’KHA TOCIA0UTH
(mocuIUTH) T11p0oITi3?
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13.5Ixi TpOAYKTH YTBOPIOIOTHCS TMpPU CYMICHOMY Tiapodizi cojei? HapenmiTh
MPUKJIAJIA IBOTO TUITY T1IPOJII3Y.

14.11lo Ha3uBaOTh CTyHEHEM TiApoJi3y coii? SAkuil 3B 30K iCHYE MK CTYIIEHEM
TiApOoJIi3y, KOHCTAHTOIO T1IPOIII3Y 1 KOHIIEHTpallie€r coji? YoMy po3unHu coeid,
[0 MOXYTh T1JIPOJII3yBaTH, MOTPIOHO 30€epiraTé KOHIIEHTPOBAHUMHU 1 32 HU3BKUX
Temiiepatyp?

15.Yomy B pe3yabTaTi TiApOJ3y 3MIHIOIOTHCS KHCIOTHO-OCHOBHI BJIACTHBOCTI
cepeno-Bumia? Sk ix Mo>kHa BU3HAYUTH?

16.Hanucaty 10HHI Ta MOJEKYJISPHI PIBHSHHS IEPIIOTO CTYMEHS T1IPONI3y TaKUX
coJsieit: Hatpi ocdaty, HaTpii riaporeHdocdary, bepym (II) xmopuny, nuHK
areTaTy, HaTpiil cyab(diay, aMOHIM 1iaHiAy, ATIOMIHIA XJIOPUIY.

17.5Iky peaxuiro cepeAOBHINAa MOBHUHHI MAaTH pPO3YMHHU TaKUX COJIEM aMOHIIO:
CH3COONH,4, NH4NO2, (NH4)2SO3? Biamosigs MOTHBYHTE.

18.Bomnuii po3umH sKoi 3 coyied: HaATpid cynbdaTy, amMoHii cynbhaTy, HUHK
cynbdaTry mae HaliMeHIe 3HaueHHst pH? Bianosiabs MOTUBYIITE.

19.Bognuit po3unH SKOi 3 cOJIei: Kaliii XJIOpWIYy, aMOHIM areraTy 4d HaTpid
KapOoHaTy Mae HalOuIbiIe 3HaYeHHs: pH. Binmnosinbk MOTUBYBATH.

20.lonaBaHHs SIKMX peakTUBIB 0 po3unHy FeCls miacuiuTe riaponi3 codi:

a) HCI; 6) NaOH; B) H,O; r) Na,COs; 1) NH4CI?
BiamnoBigs MOTUBYHTE.

21.064ucnite koucTanTy Tigpomizy: NaClO, skmo Ka(HCIO) = 5¢10 mons/m.

22.064ucnite koucTanTy Tigpomaizy NHyNO3, axmo Kn(NH,OH) = 1,8+10° Mo/

23.06uncniTh koHcTanty rigpoaizy NH4NO,, sxmo Kn(NH;OH) = 1,810 mos/1,
a Kn(HNO,) = 5,110 mons/n.

JlabopaTopHa pobora NelS
«3anexnictb pH po3unHy KHCJI0TH BiJl KOHIEHTPaUi»

Ilopsiook suxkonannsa 0ocnioy:

B Y RV

SN NN

N e e

1 VY ckisHKY €eMHicTIO 50 MJT BHECITH PO3YHMH OLITOBOT
KHMCJIOTH BiJIIOBITHOT KOHIICHTPAITIi.

2 Bumipsiite pH po3unny 3a nonomoror pH-merpa. 2
3 3aHECITh pe3yIbTaTH CIIOCTEPEKEHD 10 TAOJIHUII. :
4 Pospaxyiite Teopetnune 3HaueHHs: pH po3unHy Ta 3aHECITh S
.

.

2

PN NN NN

aHl 10 TaOJIuIl.

RS

5 [lopiBHsHTE OTPUMAaHI €KCIEPUMEHTAIBHO 3HAYEHHS 3

TCOPECTUYHO PO3pPaxXOBaAHUMMU.

ExcriepuMeHTabH1 JaHl
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Tabnuysa 10

Ne c(CH V( 3HaueHHs pH
po3uu 3sCOOH), CHsCO pO3UnHY
HY MOJIB/JT OH), Excr Te
MIT CPUMECHT opeTHy
albHE HE
1 0,5 20
2 0,1 20
3 0,05 20
4 0,01 20
Obuucnenns

BusHaunTu TeopeTnyHe 3Ha4eHHS pH KOKHOTO pO34YHMHY OITOBOI KMCIIOTH MOYKHA
3a GOpMYJIOIO:

pH = _l.g(\/ C- K,zmc)’
ne  C — MoJisipHa KOHIIEHTpAIlis OLTOBOI KUCIOTH, MOJIb/JI;
K e — KOHCTaHTa AUCOLialii olToBoi Kuciaoty, 1,8-107° Moub/i.

pH; = —1g(/C;  Kye) = —1g (\/05-1,8-107F)=
PH, = —1g(yC; - Kye) = —1g (1/0,1-18-1075) =
PHs = —1g(Cs - Kye) = —1g (1/0,05-1,8-1075) =
pH; = —1g(\/Cs~ Kpue) = —1g (1/0,01-1,8-1075) =

BucHOBOK: TTpy 3MEHIIIEHH]1 KOHIIEHTpAIlil OIITOBOI KKCIOTH pH po3unny

JladopaTopHa pooora Nelb

«I'iapoJi3 coJei»

Hocnio 16.1. Busnauenus peaxyii cepedosuuya pisHOMAHIMHUX coield 3a 00NOMO2010
iHOUKamopis

Tlopsiook suxkonanms 0ocnioy:

01 B oHy npo6ipKy BHECTH IIPUOIU3HO 5 MII (4BEPTH IPOOIPKH ) JUCTUILOBAHOI
) BOJIU, B IPYTY — CTUIBKH X po3unHy HSO4, B TpeTio — NaOH. \)

02 B K0HY MPOGIpKy J0aTH 3 KpameIbHUIII 110 3-4 Kparli pO3UHHY iHIUKaTOpa .
2 METHJIOBOTO 4YepBOHOro. Po3umHW mepemimartd, MpoOipKH MOCTaBHTU B
IITaTHB, CIIOCTEPIraTd 3MiHy 3a0apBieHHs IHAMKATOpPA B 3AIEXKHOCTI Bix
peaxiii cepeioBHIIA. \

...........................................




-3 VY mricte nmpoOipoK BHECTH MO 5 MJI JTUCTHIIBOBAHOI BOJHM, MO 3-4 Kparwi-
. PO34YMHY iHIMKATOPAa METUIOBOTO YEPBOHOI'O TA JOJATH HA KiHUMKY LIMATENS |
cyxi comi: B mepury — NapCOs, B apyry — CuSQOy4, B Tpetio — NaCl, B§
yetBepTy — Na;HPOQOy, B sty — Al2(SO4)3, B mmiocty — (NH4)2COs. \

4 [TopiBHsITH 3a0apBlieHHS IHIUKATOpa METUJIOBOTO YEPBOHOTO B PO3UMHAX |
' coJiei i3 3abapBiaeHHsIM y po3unHax H,SO4, NaOH Ta B ucTribOBaHi#i BOII. -
-5 CriocTepeskeHHs 3aHEeCTH 710 TaOJIHIIi. :
21/ 6 Te s came BUKOHATH 1 3 iIHAUKaTOpOM (peHopTaneinom.

ExcniepuMeHTaIbH1 1aHl

Tabnuysa 11

Enextpomit 3abapBieHHs 1HIUKATOpA

Peaxuiist cepenoBuiia B

MetuioBuit . ..
denondranein pO3UMHAX EJIEKTPOJIITIB

YEPBOHUU

H,0O
H,SO,
NaOH
Na2C03
CuSO,
NaCl
Na,HPO,
Al(SO,)3
(NH4),COs

O0poOKa eKCIEPUMEHTAITBHUX JTAHUX

HanuiniTe 10HHI Ta MOJIEKYJISIpHI PIBHSIHHSI MEpLIOi CTaAll TiAPOdi3y COJiel, BKaXKITh

PEaKIIito CePEIOBUINA Y BOJHUX PO3UMHAX COJIeH (KUCIIA, JIy)KHA a00 HEHTpalibHa)
Jns Na,COs:

Hms CuSOQOq:

Jst NaCl:
Hnsa Na;HPOy:
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I[JI}I A|2(SO4)3:

I[J'I}I (N H4)2C03:

[TopiBHsHTE peakiliio cepefoBUINA Y BOJHUX PO3UYMHAX COJIEH, BU3HAYEHY HA OCHOBI

aHaJ13y PiBHSAHb PEaKIlii TiApOJIi3y, 13 BCTAHOBJICHOO JOCITHUM IIJISIXOM.

BuCHOBOK: cepeIoBHINE y BOJHOMY PO3YHHI HATPIH XIOPHUILY
y BogHOMY po3uuHi kynpyM (II) cynbdaty

y BOJIHOMY pO34YMHI HAaTpii KapOOHATY

y BOJIHOMY pO3UHMHI HaTpiiriaporenpocdary

y BOJIHOMY PO34YHMHI aIIOMIHIN cynb(aTy

y BOJIHOMY PO34YHHI aMOH1i KapOoHATy

Jocnio 16.2. J[ocniodcenns enaugy memnepamypu Ha Cmynins 2iopouizy

HopﬂOOK BUKOHAHHS QOCTIOY .

. IR R R N N N N N N R N R NN AR N R N R NN NN R RN RN R N N RN R NN NN RN RN RN RN NN R NN N O N O N RN N NN SN NN “

1 Hanuiite y nBa XiMi4HI CTaKaHM Ha IIOJOBHHY IXHBOIO 00’€My DO3YMHY :

dbenondraneiny. 3anumIiTh CIIOCTEPEIKEHHS 10 TaOIUIII.
2 Harpitite oauH 31 cTakaHiB Ha BOJSHIN OaHIi. 3allUIIITh CIIOCTEPEKESHHS JI0 |

TaOIUII.

......... ~
NESENEREERERENENEEN AN ANNERENEREN NN ENENENENEREN NN NSRRI NN AR NN RN NN RN NN RN NN NN G

ExcriepyuMeHTaJIbHI JaHl

Harpiii anerary 3 ®(CH3COONa) = 1,5 % i momaiire mo 2-3 Kparti po3duHy -

N e

Tabnuys 12
X0M0JHUI PO3YHH COI [Mapsiumnii po3umH comi
3abapBieHHs Peakmis 3abapBneHHs Peakmis
1HUKaTOpa cepeaoBuUIIa 1HUKaTOpa cepeaoBuIIa

JlaiiTe BIANOBIOb HA TUTAHHS:

1. Yomy 3MIHIOETHCS 3a0apBICHHS
iHuKaTopa?
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2. SIk 3aMeXUTh CTYMiHb TIAPONI3y COJIEH Bif
TemMneparypu’?

JlaTa BUKOHaHHS poOOTH

[Tigrmc BuKiamayua

3micmosnuit moodyns 4. ®i3UKO-XiMiUHI BJACTUBOCTI PO3YMHIB

Tema 10. Po3paxyHkoBi 3agaui

Humanna 00 camocminnoi 0oayoumopHnoi podoomu:
1. O6uucnite pH Boanoro po3unny Na;HPO,, sikmo Kn(H2PO47) = 6,2¢10-8 monb/1, a
c(Na;HPQO,4) = 0,02 mous/m.

2. O6unciuru pH Bognoro pozunny NH4CI, sxmo Kn(NH,OH) = 1,810 moss/11, a
C(NH4Cl1) = 0,01 moup/m.

3. O6Guuciuru pH Bognoro pozunny NH4CN, axmo Kn(NH4OH) = 1,810 °° mouns/1, a
Kn(HCN) = 7,2¢107° mons/.

4. MonsipHa KOHIIEHTpaIlig cipyaHoi kuciaotu gopisHioe 0,005 monb/n. Buznauntu pH
PO3YMHY Ta MOJISIPHY KOHIIEHTPAIIIIO 10H1B T1IAPOKCIITY Y PO3YHHI, BpaXOBYIOYH, 110
CTyMiHb aucoiaiii cipuanoi kuciaotu 100 %.

5. BogneBuii mokazHUK po34rHY Kallbllii rigpokcuay AopiBHioe 10. Busnauntu macy
KaJIbIi# Tigpokcuay B 200 M1 IIbOTO PO3YMHY, BPAXOBYIOUH, 110 CTYIIHb JTHUCOIIALI]
enextpomity 100 %.

6. BogneBuii moka3Huk apTepiasibHOT KpoBi gopiBHIOE 7,40, a BEHO3HOI - 7,36 (10HHUY
106yTOK Boau npu Temreparypi 36,6 °C cranosuts 2,17¢1071* monb?/n?). Busnauntu
MOJISIpHI KOHIICHTpAIlli HOHIB BOJHIO B apTepiaiibHiil Ta BEHO3HIN KPOBI.

7. OOYUCAUTH OCMOTHUYHHUI THUCK PO34YHHY, 10 MICTUTH 4,5 T rminepuny B 200 i
poszumny npu 25°C. R = 8,31-10° n-I1a/(mons-K); M(C3HgO3) = 92 r/mo1b.

8. OOuucnuTH, npu AKiM TemrepaTypi Oyae 3aMmep3aTd BOJHUN PO3UYUH TIILEPUHY, 110
MictuTh 0,7 Monb ruinepuny Ha 1 kr Boau. Ky = 1,86 xr-K/monb; Tim(H20) =
273,15 K; M (C3HgOs3) = 92 r/mob.

9. MousipHa KOHIIEHTpAIllis TIMOXJIOPUTHOT KKciaoTH AopiBHIOE 0,04 Mosib/n1. O0UuCINTH
MOJIIPHY KOHIIEHTPAIIi0 10HiB Tigporeny, skmo o = 7-10% n =1,
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10.J1o 200 ma Boanoro posuuny H;SO4 3 @1(H2SO4) = 4,5% nomanu 50 M Boaw.
O6uucantu ©2(H2SO4) B onepkanoMy po3uurHi. ['yCTUHHM BOJM 1 pO3YMHY BBaXKaTu
piBHUMH 1 /M.

11.B 500 mn po3uuHy Mmictuthes 1,58 1 kamiii nmepmanraHaty. OOUHMCIUTH MAacoOBY
KOHIICHTPAIIIO KTl IepMaHTaHaTy.

12.Hartpiii cynbgaT BUKOPUCTOBYETHCS Y MEIMLIMHI SIK TTocTabmorounii 3aci6. Ska maca
kpuctaiorigpary Na;SO4 ¢ 10H,0 3Ha100UTECS 1 MPUTOTYBAaHHS 2 KT PO3YHHY 3
(x)(NazSO4) =3 %.

13.Macoga konuentpartiisi HoSO4 nopisnioe 1,26 r/n. O0UuCINTH MOJSIPHY KOHIIEHTpA-
1o 116010 po3uuny. M(H2SO4) = 98 r/moib.

14 3mimanu 100 mu pozuuny HCI 3 ¢1(HCI) = 0,15 mMons/1 1 200 M1 BOJHOTO PO3UHUHY
HCIl 3 ¢co(HCl) = 0,05 moaw/n. O6uucnutu c3(HCI) B ogepxanoMy po3unHi.

15.06unciuTi MOJIIpHY Ta MacoBY KoHUeHTparii BogaHoro po3urHy HClOg4, gxmio
o(HCIO4) = 0,35%; M(HCI1O4) = 84,5 r/M0b; TycTHHA pO34YUHY 1 T/MII.
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Kpurtepii o11iHIOBaHHS HA IPAKTUYHOMY 3aHSTTS:

1. CamocriifHa po60Ta CTYJIEHTIB, KA TIepeI0aYeHa B TEMI MOPS 3 ayIUTOPHOIO
pPOOOTOIO, OLIIHIOETHCS M1 YaC MOTOYHOTO KOHTPOJIIO TEMH HA BiIMOBIAHOMY 3aHSTTI.
3acBO€HHS TEeM, sIKi BAHOCSATHLCS JIUIIE HA CAMOCTIHHY pOOOTY, KOHTPOIIOETHCS Ti]] 9ac
iJICYMKOBOT'O MOTyJIbHOTO KOHTPOJIIO (''3apaxoBaHO0" CTaBUTHCS CTYACHTY, IO JaB
oinbIie 50 % npaBrIIBHUX BIJAMIOBIICH).

2. PobGora cryaenTa Ha nmpakTuaHOMY 3aHATTI (0, 1, 2 6ann).
3. 3axuct nabopatopnoi podotu (0, 1, 2 6anu).

4. Kinnesuii TectoBuit koutposs (0, 1, 2 6anm).

0 GamB - He3aJOBUILHA BIJIOBIIb;

1 Gax - 1aBaB MPaBUIILHY BIAMOBIIbL 3 TOMUJIKAMU;

2 Oanu - BUYEpIIHA BIMIOBIIb.
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[HCTPYKIIA
3 TEXHIKU BE3ITEKU TP POBOTI

V XIMIYHIN JIABOPATOPI]

. [Tpu poboTi y XimMIuHIN Ja00paTOpii CTYAEHT 3000B’I3aHUH :

. [TinTpumyBaTH OPSIIOK HA POOOYOMY CTOJI1

. [lepen BUKOHAHHSM MPAKTHYHOI pOOOTH CTApaHHO BUBYHUTHU MOPSIOK POBEICHHS
JIOCJIIIIB

. YiTko 1OTpUMYyBaTHCh pEKOMEH ALl MPYU BUKOHAHHI JOCIIIIB: OpaTH TaKi

KUJIBKOCT1 pEaKTUBIB 200 PO3YMHIB, SIK1 BKa3aH1 B IHCTPYKIIi1

. 3BEepHYTHUCH 0 BUKJIa/1aua a0o 1abopaHTa, SIKIIO HE 30BCIM 3pO3yMijia TEXHIKA
BUKOHAHHS JOCITIAY

. 3 roproYMMH Ta JIETKO3aiMHUCTUMHA PEYOBHHAMH TPAIFOBATH JIUIIIC Y BUTSKHIN
madi Ha 3HAYHIA BIJICTaHI BiJ MOJyM s TTaJIbHUKA

. [Ticns 3akiHYEHHS pOOOTH BUMUTH XIMIYHHM MTOCY/I, BC1 CKIISIHKU 3 PEaKTUBaMHU
aKypaTHO PO3MICTUTH Ha MOJULSAX, CTAPAHHO BUMUTHU PYKH

KATEI'OPUYHO 3ABAPOHAECTHCA

. [TpuitmaTy 1Ky, BUKOPUCTOBYBATH XIMIYHUI MOCY 71l TUTTS YU MPUAMaHHS 1K1
. Bunpo6oByBatn Ha cMak XiMI4HI pEYOBUHU Ta X PO3UMHH

. HarpiBaTu Ha BIZKpUTOMY MOJIYM 1 TOPIOYl PEUOBUHU

. Hannumiok peakTuBiB MOBEPTATH Y BIAMOBIIHY MOCYAUHY 3 PEAKTHBOM

. besnanno 3muBaTH pa3zoM pi3HI peakTUBH (MOXKE BIIOYTHUCS OypXJIMBa PEAKITIA 3

BUJIIJIEHHSM LIKIJIJTMBUX PEYOBUH

. Bwmukartu 6e3 10380y Bukianada abo JabopaHTa eNeKTpUYHI IPHIIAINA YU
HarpiBajbHI IPUCTPOI
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