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1. OIMUC HABYAJBHOI JUCHUILJITHA

Mera

(opMyBaHHS HAYKOBOT'O CBITOIJISAY MallOyTHHOTO (haxiBLsl €KOJIOra;
3a0e3leUeHHs] OCHOB C€KOJIOTIYHHUX 3HAaHb, SKI HEOOXITHI IS
30epeKeHHsI PUPOTHOTO CEPEOBHINIA;

BU3HAYEHHS PAIllOHAIBHOI Ta OE3MEeYHOi MOBEAIHKH B YCIX ramy3sx
BUPOOHUIITBA, KYIbTYPH, HAYKH Ta B TIOBCAKIECHHOMY XHUTTI;
YCBIIOMJICHHSI POJIi XiMii y BHUpIIIIEHHI CHPOBHHHUX, CHEPTeTUYHHUX,
XapyoBHUX, MEAMYHUX Ta €KOJOTIYHUX MPOOJIEM JIIOJICTBA.

KoMmmeTeHTHICTD

K12 3paTHicTh 10 KPUTUYHOTO OCMUCIICHHSI OCHOBHHMX TEOPiil, METO/IIB
Ta MPUHITUIIIB TPUPOTHUINX HAYK

Pesynbrar
HaBYaHHS

P121 3nanns pyHIaMeHTATBHUX 3aKOHIB, K1 YIPABISAIOTH 010XIMIYHOIO
JISITBHICTIO )KUBUX 1CTOT B O10cdepi.

ba3oBi 3HaHHSA

ARl A
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OCHOBHI 3aKOHU Ta MOHATTSA XiMii.

Knacudikariiss HeOpraHiuHHUX CIIOJTYK.

TeopeTnuHi 0CHOBH OyZ0BH Ta BIACTUBOCTI CIIOIYK.

CyudacHi ysBJI€HHS Npo OyZ0BY PEUOBMHU Ta XIMIUYHUHN 3B’ A30K.
Cknag Ta OymoBa aTOMIB €JIEMEHTIB, XIMIYHHUX CHOJYK, IX
BJIACTHUBOCTI.

[lepioguunmii 3akoH Ta cucreMa /. I. Menneneena.

Enepreruka XiMIYHUX PEaKITIH.

3aKOHOMIPHOCTI Mepediry XiMiuHUX MPOIIECIB.

BracTUBOCTI pO34YHMHIB HECIEKTPOIIITIB Ta €ICKTPOJIITIB.

10 EnexrtponiTuyuHa qucorriaiiisi BOJAU, BOJHEBHI MOKA3HHUK.
11. BnacTUBOCTI MeTaJIiB Ta HEMETAIIB, KOMIJIEKCHUX CIIOJIYK.
12. OKMCHO-BITHOBHI IPOLIECH.

ba3oBi BMiHHSA

1.

Bectn po3spaxyHkd 3a Ta30BUMHM  3aKOHAMH, PIBHSHHSIMH
MenpeneeBa-Knaneiipona, 3aKOHOM  €KBIBAJIEHTIB, BU3HA4YaTH
MOJISIPHI MacH €KBIBAJICHTIB €JIEMEHTIB Ta 1X CIIOJIYK.

3a eneKTpoHHMMH (opMynamMu aToOMIB BH3HAYATH IOJOKECHHS
CJIEMEHTIB B TIEPIOJIMYHIA CHCTEMI Ta mependadaTH iXHI BIACTUBOCTI
Ta XapakTep CIONYK.

BuszHauaty Tumu XiMi4HHX 3B’SI3KIB Ta MPOCTOPOBY KOHQIryparito
MOJIEKYIL.

[lepenbayatn TemaoBI eQEeKTH peakmii Ta TEPMIUHY CTIHKICTh
CHIONYK.

[lepenbavyatn HampsIMOK XIMIYHMX peakiliii Ta XIMIYHY CTIMKICTb
CHIOIYK.

Po3paxoByBaTu KOHIIEHTpaIlil pi3HUX BHJIIB Ta MEpepaxoByBaTH O/HI
BUJIM KOHIICHTPAIII} B 1HIIII.

HocnipkeHHs: B3aeMofii  coledl 3 BOAor0, Bu3HaueHHs pH
CepeIoBHUIIa; BU3HAYCHHsSI KOHCTAHT TiAPOII3Y COJIeH; mnependadaTu
PEaKIIiIo CepeIOBHUIIA ITPH B3aEMO/IT COJIeH 3 BOJIOIO.

BusHauatu koedillieHTH METOAOM €JIeKTPOHHO-IOHHOTO OalaHCy B
OKHCHO-BIJTHOBHUX PEAKIIisIX.

ba3oBi HaBUUYKH

OTpuMaHHS HaBHYOK TpU PoOOTI 3 J1AOOPATOPHUMHU TPUIIAJTAMH,
XIMIYHUMHU PEAKTHBAMH, MTOCYAOM Ta (PI3UKO-XIMIYHOIO anapaTyporo.
OTpuMaHHS HABHYOK y TEXHIll 3BaKyBaHHS HAa TEXHOXIMIYHUX Ta
aHAJIITUYHUX TEpe3ax.

CxJtaiaHHs pIBHSHb TUIIOBUX XIMIYHHUX PEaKIIiil.




BecTtu TepMoxiMiuHI pO3paxyHKH.

Cxinagatu GOpMyNnH OCHOBHMX KIJIaclB HEOPraHIYHUX PpPEYOBHH,
BUKOPHCTOBYIOYM 3HAHHS MPO BaJCHTHICTh Ta CTYIiHb OKHCIICHHS
€JIEMEHTIB, HOMEHKJIATypy Ta KJIacH(iKallil0o HEOPraHIYHUX CIOJYK,
y TOMY YHCI1 KOMIUIEKCHUX CITOJIYK.

[TpuroTyBaHHs pO34MHIB AJI IPOBEIECHHS XIMIYHUX PEAKLIH.
HaBuuky BU3HaU€HHS TYCTUHU PO3YHHIB 32 TOTIOMOTOI0 apEOMETPY.
8. KopucTyBaHHS I1HCTPYKIII€I0O 3 TEXHIKM O€3MeKH IpPH BUKOHAHHI
JIOCITIIKEHb.
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[ToB’s13aHi1
cuiutadycu

«XiMmis 3 ocHoBaMu Oioreoximii Iy

[Tonepenus
IUCIUIIIHA

Hacrynna
JTUCIIUILTIHA

«[pyHTO3HABCTBOY

KinpkicTh roauu

Jlexmii — 30 roguH;

[IpakTuHi 3aHATTS — 15 roauH,
JlabGoparopHi 3aHaTTsI — 30 roauH;
CamocrTiitHa po6oTa cTyaeHTiB — 105 roauH.




2. IPOIT'PAMA HABYAJIbHOI JUCIHUILIITHA

2.1 Jlexuiiini moxyi

Kon

HazBa MOIOYJIA Ta TCM

KinpkicTs roquu

AynuTopHi ‘ CPC

I cemecTp

3M-JI«O»

Crexiomerpisa. Kinacudikaiiss HeopraHiyHMUX CIIOJIVK.

1. Beryn. OCHOBHI NOHATTS Ta 3aKOHU XiMii. XiMis SIK
npupoaHnya Hayka. [Ipeamer ximii Ta ii 3B’30K 3
IHIIMMH ~ AUCHUIUTIHAMUA.  ATOMHO-MOJIEKYJISIpHE
BueHHS. OCHOBHI TOHATTS Ta 3aKOHM XiMii.
PiBusinHs MenneneeBa-Knaneiipona. BuznauenHs
MOJIGKYJSIpHUX  Ta  aTOMHUX  Mac.  3aKoH
CKBIBaJICHTIB.

2. Kmacu neopraniuaumx cronyk. OKCHIH, OCHOBH,

KUCJIOTH, coji. XIMIYHI BJIACTHBOCTI Ta CIIOCOOHU
OJICpPIKaHHS.
IlinroToBKa 10 TECTOBOr0 KOHTPOJIbHOI0 3aBIaAHHA

3M-JI1

XiMiyHa Oy/I0Ba pEUOBUHA

1. bynosa aroma

2. Ilepiogmunmii 3axon i cucrema /l. I. Menneneena.

3. Xiwmis metaniB. BiaactuBocTi s-, p-, d-, f-, meranis
Ta 1X CHONYK.

4. Xiwmis nemertaniB. Cnonyku Kap6ony, Hitporeny,
®ochopy, Cynsdypy, Cumiiiro, TaJlOTreHiB,
['ipporeny.

5. Tumnu XiMi4HOTO 3B’ S3KY

6. Twunu B3aemoii MoJeKy

Exeprerrka XiMIYHHX pEeaKIIi

ITigroroBka 10 TECTOBOr0 KOHTPOJbHOI0 3aBAAHHS

N N
=

N NN
R

3M-J12

3aK0OHOMIPHOCTI Hnepediry XiIMIYHHUX PEeaKIlii.

1. IIBuakicTe XIMIYHMX peakIid Ta XiMiyHA
piBHOBara

Biactusocri pPO34YMHIB HEEJIEKTPOJIITIB Ta

CJICKTPOJIITIB

1. Pozuunu. OcHoBHI NOHATTS. CIOCOOM BUpPaKEHHS
KOHIICHTpALI PO3YUHIB.

2. BiacTuBOCTI pO3YMHIB HEENEKTPOIITIB. 3aKOHU
['enpi, Bant-T'odda, Payns.

3. Oco0mMBOCTI peakuid B PO3YMHAX ENEKTPOJITIB.
Teopist e1EKTPOTITHYHOT AUCOITIAIT].

4. Tonnmii noOyTok Boau. BomueBwii mokaszHuk pH.
bydepHi po3unHu.

5. Tigpomiz comeii. BmmuB rigpomizy coneil Ha
peakiiito cepenosuiia (pH) po3zuuny.

OKHCHO-BITHOBHI ITPOIIECH

1. OxwucHo-BigHOBHI peakiii. [Ipomecu okucHeHHS Ta
BiTHOBJICHHSI. Bu3znauenns xoedimientis B OBP.

2. TunoBi OKMCHUMKM Ta BIOZHOBHUKHA. OKHUCHO-




BIJTHOBHA JIBOICTICTh. EKBIBAJIEHTH OKHUCHUKIB Ta
BIJIHOBHHKIB. THUITH OKUCHO-BITHOBHUX PEAKIIii.

IlinroToBKa 10 TECTOBOIr0 KOHTPOJIbHOI0 3aBIaAHHA 5
IlinroroBka 70 iICIUTY 20
Pa3om: 30 50

Koncynpramii: mpod. Copponkos Onexcanap Haymosud, moneainok, 14.30-16.00.

2.2 IpakTruni moayJii (MpaKTHYHI 3aHATTA)
HazBa monyns ta Tem KinbkicTs rogun
Kon -
Aymutopui | CPC
I cemecTp
1. CrexioMeTpu4Hi pO3paxXyHKU 2 1
Bu3HaueHHS BAJCHTHOCTI Ta CTYNEHS OKUCHEHHS
eneMeHTiB. CkiafaHHs QopMyll XIMIYHHMX CIOJIYK 3a
BaJICHTHICTIO. PO3paxyHKH 3a OCHOBHMMH 3aKOHaMH
XiMii.
Knacu neopraniunux cnonyk. CkiagaHHS piBHSIHb
XIMIYHUX PEaAKITIH.
2. 3aKoH eKBIBaJIEHTIB. 2 15
BusHaueHHS MOJSIpHMX Mac €KBIBAJEHTIB €JIEMEHTIB
Ta CIIONYK.
3M-ITI 3. EnexTpoHHI QOPMYIN €JIEMEHTIB. . 2 15
BusnaueHHs 3a €JIeKTPOHHUM (OpPMYJIaMH €JIEMEHTIB
iX BJIACTUBOCTEN Ta XapakTep CIOJYK.
4. Tlepiognuyuuii 3akoH Ta cucreMa /1. I. MeHneneeBa. 2 15
XiMmiuHui 3B’s30Kk Ta OyaoBa Mousiekyn. Tumu
B3a€MOJIIT MOJeKyd. J|oHOpHO-aKIENTOPHUN 3B’SI30K.
KoMruiekcHi crioytyku.
5. TepMoanHaMika XiMIYHHUX CHCTEM. 2 1
TepmoanHamiuHi (YHKIIT CTaHY CUCTEMU: €HTaJbIIiA,
eHTpomisi, eHepris [160ca, iX 3MIHM MpPH XIMIYHUX
peaxIlisix.
IlinroToBKa 10 TECTOBOI0 KOHTPOJIbHHOI0 3aB/IAHHSA 5
1. Kineruka XiMIYHUX CUCTEM 2 1
[MIBuaKicTh XIMIYHMX peakifiii. 3aKkoH IiIOYUX Mac.
[TpaBuno Baut-T'odda.
XiMiuyHa piBHOBara. 3pylIeHHS XIMIYHOI pPIBHOBAru.
ITpunnun Jle-IllaTense.
2. Po3uunmn. 2 15
M-I Cnocobu BUPAKCHHS KOHIIEHTpalii  PO3YUHIB.
Po34yuHM eeKTpOITiTIB.
lonHi peakii B po3unHax.
Boanesuit nokaxxunk pH. [igpomis coei.
3. OKHUCHO-BIIHOBHI ITPOLIECH. 1 1
Metoau po3paxyHkiB koedimieHTiB B OBP.
Bu3HauenHs ekBIBaJIE€HTIB BIJTHOBHUKIB Ta OKUCHHUKIB.
[linroToBKa /10 TECTOBOI0 KOHTPOJIbHOI0 3aBaAHHA 5
Pa3zom: 15 20

Koncynprarnii: npod. Copponkor Onexcanap Haymosuu, noneainok, 14.30-16.00.




2.3 JlabopaTopHi Moay.ti

Kon Hasea moayins ta tem KinpkicTs roquu
AynuTtopHi ‘ CPC
I cemecTp
JlaboparopHa pobora Nel 4 4

«CTtexioMeTpuYHI pO3paxXyHKH B XiMii»

Texnika Oe3nexkyd Ta 3arajibHl IpaBuia poOOTH B
XIMI4HI1# Tabopatopii.

3BakKyBaHHS Ha TEXHOXIMIYHUX Ta aHaJITUYHHUX
Tepe3ax. OCHOBHI TIOHATTA Ta 3aKOHU  XIMIi.
Po3zpaxynky 3a  xiMiyuHuUMH  (Qopmynamu  Ta
PIBHSHHSMH.

JIaGopaTopua pobora Ne2 4 4
«BusnauenHs ~ xiMiyHOi  GOpMYNIHM ~ PEUOBUHU
(kpucTanoriapaTy MiIHOTO KyTIOPOCY)»

JIaGopaTopHa po6orta Ne3 4 4
«Bu3HaueHHs ~ eKBiBaJ€HTYy  MeTaly  METOJOM
3M-Jla6l | BUTHCHEHHS HUM BOJHIO 3 PO3YHHY KHUCIOTH

JIaGopaTopua pobora Ne4 4 4
«Bu3HaYEHHS TEIJIOT XIMIYHHUX PEaKIiii»
JIaGopaTopHa po6orta Ne5 4 4

«IIpurotyBaHHs pO3UYMHIB 3aJaHOI KOHIIEHTpAIlii.
Pi3H1 ciocoOu BUpa)keHHsI KOHIIEHTPAIlil PO3YHHY
JlaGopatopna po6ota Neb 4 4
«'iaponi3 coneit. BrimuB rifgposizy cosieil Ha peakiiiro
cepenosuia (pH) po3unny»

JlaGopaTopHa po6ota Ne7 4 4

«OKHMCHO-BIIHOBHI peakilii Ta 3aKOHOMIPHOCTI ix

nepediry».

PospaxyHku y 3araibHii ximii 2 2

IligroroBKa 10 TECTOBOr0 KOHTPOJIbHOI0 3aB/IAHHA 5
Pa3zom: 30 35

1.

2.

[Tepenik maboparopii:

Jla6oparopis ximii Nel — ayn. 111 (HJIK Ne2), nmabGopatopis ximii Ne2 — ayn. 112 (HJIK
Ne2).

[Tepenik nmabopaTopHoro obiagHaHHS Ta JIabopaTopii: KOXKHE MPUMIIIEHHS jabopaTopii
Mae 1abopaTOpHi CTOJH, BUTSKHI 1adu, AUCTUIATOP, TEXHOXIMIYHI Ta aHATITHUYHI TEPE3H.
[lepenik mabopaTOpHOTO TOCYIy Ta XIMIYHHUX pPEAKTHUBIB, IO BUKOPHUCTOBYIOTH NpHU
BUKOHAHHI KOXXHO1 Ja0opaTopHOi poOOTH 3a3HAYeHMH Y METOJMYHUX BKa3iBKax s
nabopaTOpHUX POOIT.

Koncynwranii: npod. Copponkor Onexcanap Haymosuu, noneainok, 14.30-16.00.




2.4 CamocrTiiiHa po0oTa CTyleHTa Ta KOHTPOJIbHI 3aX011

Kon 3ananHg Ha CPC Ta KOHTPOJIBbHI 3aX0AU KinbkicTp Crpox
Moy TOJINH POBEICHHS
CPC
I cemecTp
e [lixroToBka a0 JEKIIITHUX 3aHATH 2 1-2 THXICHb
3M-JI«0» |e TecTtoBa KOHTpOJIBHA poboTa 10 3M-JI«0»
(060B’s13KOBHUI) S) 2 THKICHB
e [linroroBka [0 NEKIIHHUX 3aHATH 7 3-8 TrxHI
3M-JI1 |e TecroBa KOHTpOIBHA poboTa 10 3M-JI1
(000B’A3K0OBUH) 5 8 THKJIEHb
e [ligroroBka no JIEKIIMHUX 3aHATH 6 9-15 TrxHi
3M-JI2 |e TecroBa KoHTpOIBHA poOOTa 10 3M-JI2
(000B’I3KOBHH) 5 14 THxIeHbD
e IligroToBKa 10 MPaKTUUYHUX 3aHITH 6,5 1-11 ka1
3M-II1 |e TecroBa koHTpOIBHA poboTa 10 3M-IT1
(060B’s13KOBHU) S) 11 TrxneHp
e [ligroTroBka 10 MPaKTUYHUX 3AHSITH 3,5 12-15 trxHi
3M-II2 |e TecroBa KOHTpOJIBHA poboTa 10 3M-I12 15 Tk neHb
(060B’I3KOBHIA) 5
e [linroroBka 10 1a60OpaTOPHUX 3aHATh 30 1-15 TmxHi
3M-Jla6l |e TecroBa KoHTpOJBHA poboTa 10 3M-J1a61l
(060B’s13KOBHH): S) 14-15 TwxeHb
Icniur 20
Pa3om y 1-my cemecTpi: 105

3. Meroanka npoBeeHHs Ta OUIHIOBAHHS KOHTPOJbHMUX 3aX0/iB

3.1. MeTtoauka mpoBeleHHsS Ta OWIHIOBAHHSI KOHTPOJBLHOIO 3aX0Ay «HYJIbOBHIi
MoayJaby» 3M-JI«0»

st ctyneHTiB neHHoi popMH HaBYaHHS TECTYBaHHS 3 «0»-TO MOIYITIO TPOBOAUTHCS Ha
2 THOKHI MiCTs ONTAaHYBaHHS TEOPETHYHUX 3HAHD HA JICKIIISIX, MPAKTUYHUX BMiHb Ta HABUYOK Ha
MPAaKTUYHOMY 3aHSTTI Ta 1abOpaTopHii poOOTI.

TecryBanuio 3 «0»-ro MOAYJIIO Tepeaye TECTYBAaHHS «BXITHUH KOHTPOJbY, SKHUA
MPOBOJAUTHCS Ha 1-My 3aHATTI Ta UIIOCTPYE CTYIMEHb WIKUIbHOT MIATOTOBKU CTYAEHTIB 1-T0
Kypey 3 Xximii. OIiHKa 3a TeCT «BXiTHUI KOHTPOJb» HE BXOAWUTH B CyMapHY KUIbKICTH 0aliB,
SKY MOXE OJIepKaTh CTYACHT MPH BUBUEHHI TUCIUIUTIHU «XiMis 3 OCHOBaMHU 010reoXimii».

Tect «0-Moaynby» ckinanaerbes 3 10 muTadb, KOKHA TTPaBUIIbLHA BIAMOBIAb OIIIHIOETHCS B
1 6aniB. CymapHa MmakcuMainbHa oiinka 10 6ais.

3.2. MeTtoauka npoBeeHHs TA OI[IHIOBAHHS KOHTPOJbLHHUX JEKUiiHUX 3aX01iB /I
3M-JI1, 3M-JI2.

[Iporpama OCHOBHOTO KypCy IUCHUILUIIHU Tiependadae BUBYEHHS 2-X JIEKIIHHHX
MoayJiB y I cemecTpi BIAMOBIAHO PO3MOJIY OCHOBHOTO TEOPETUYHOTO KYpCy JEKIIHHUX
3aHATH HA CTPYKTYPHOJIOTIUHI 3aBepieHi po3aum - 3M-JI1, 3M-JI2.

Jns cryneHTiB aeHHOI (Qopmu HaBYaHHS (OPMH KOHTPOJIIO PIBHS 3aCBOEHHS
3MICTOBHHUX JICKITITHUX MOIYJIB:



® yCHE ONMUTYBAHHS ITiJ Yac JeKiiiHuX 3auiTh (YO);

e TecTtoBa KOHTpodsHa podoTa (TKP).

TectyBanns 3 nekuiaux moxaynis 3M-JI1, 3M-JI2 npoBoAsAThCS BIAMOBIAHO Ha
8, 14 TwxHax | cemecTpy micis onaHyBaHHS TEOPETUYHHUX 3HaHb Ha Jekuisx. KoxHuil tect
OCHOBHOTO TEOPETHUUHOTO Kypcy y 1-my cemectpi — 3M-JI1, 3M-JI2 cknafaroThes BIAMOBIIHO
3 20 nuTaHk, KOXHA IIpaBUIbHA BIIMOBIAbL OIIHIOETHCS B 1 Oar.

Tabnuis MicTuTh 1HGOpPMAIlIIO MO0 HapaxyBaHHs OalliB 3a ONMpAaIOBaHHS JEKIIHHUX
3aHATH:

Teopetuynuii Matepiai KinekicTs Ganis
I cemecTp
3M-J1«0» 10
3M-JI1 20
3M-JI2 20
Pazom 50

OO00B’43K0BO BPaXxOBYEThCSI CBOEYACHICTh BUKOHAHHS CTY/IEHTOM I'paiKy HABYAJIBbHOTO
nponecy. Cyma oTpuMaHux OaiiB CKIAJAETHCS 3 CyMH BUKOHAHUX CBO€YACHO KOHTPOJIIOIOUUX
3aX0JiB. SIKIIO CTYAEHT HE BUKOHAB 3 MOBAXHUX MPUYMH OKPEMHM MOAYNb, BIH MOXe HOro
3/1aTH y JBOTHKHEBHM TEPMIH 3T1JHO 3 rpadikoM KOHTPOIbHUX 3aXO/IB.

3.3. MeTtoauka nMpoBedeHHsI Ta OUIHIOBAHHS MPAKTHYHUX KOHTPOJBHHUX 3aX0diB —
3M-I11, 3M-I12.

Jnst  cTyneHTiB J€HHOI (GopMU HaBYaHHA (OPMH KOHTPOJIIO pIBHS 3aCBOEHHS
MPAKTUYHUX 3MICTOBHUX MOJIYJIIB:

® yCHE ONMUTYBaHHS MiJ Yyac MpakTUIHUX 3aHATH (YO);

e DpIIICHHS 33/1a4 Ta KOHTPOJBHUX 3aBJaHb OUIS JOIIKH ITiI HAIJISIAOM BHKJIaJada y

HaByasbHiK ayautopii (P3, K3);

e TtecTtoBa KOHTpoasHa podota (TKP).

KonTpones 3a omaHyBaHHSM NpPaKTHYHUX 3MICTOBHHUX MOAYdiB y I-my cemectpi —
3M-I11, 3M-I12 npoBoAHUTHCS 3a AOMOMOTOI TECTYBaHHS (TECTOBUX KOHTPOJIBHHUX POOIT —
TKP).

KoxHuil TecT OCHOBHOTO MpakTUYHOro Kypcy y 1-my cemectpi — 3M-II1, 3M-II2
ckaarThes 3 20 muTaHb, KO’KHA TTPABWIIBHA BIIMOBIH OIiHIOETHCS B 0,5 OariB.

3.4. Mertoaguka TIpOBeJeHHS Ta OIIHIOBAHHSI JIA00PATOPHUX NPAKTHYHHUX
KOHTPOJbHMX 3axoaiB — 3M-JIa61.

Jnisg  cryneHTiB OeHHOI (GopMH HaBYaHHS (OPMH KOHTPOJIIO PIBHS 3aCBOEHHS
71a00paTOPHOTO 3MICTOBHOTO MOJTYIIIO:

e yCHE ONMUTYBaHHs Mmija yac JabopaTtopaux 3aHATh (YO);

e pilIeHHS 3a/la4 Ta KOHTPOJBHUX 3aBJaHb OUIS JOIIKU IiJ HArJs oM BUKIAgava y

HaBYaJIbHIN XiMiuHiHi taboparopii (P3, K3);

e 3axuct JsiabopaTtopHoi podotu (3JIP);

e TtectoBa KOHTpodsHaA podoTa (TKP).

[Ticns BukoHaHHS J1abopaTOpHUX POOIT y HaBYAIBHIN XIMIUHINA J1JabopaTopii KOHTPOIb
3a OMAHYBaHHSM 3HaHb, BMiIHb Ta HAaBUUYOK 3JIHCHIOETHCS 4YepPEe3 BUKOPHCTAHHS TECTOBOTO
3apmanns (TKP) y I-my cemectpi, ToOT0 3MicToBHOTO MOoayito 3M-JIa6l. Ha omparroBanss
naboparopaux pobit Ne 1-7, 3M-Jla6l, nmpencrtaBieHo 10 TeCTOBUX MHTaHb, /1€ KOXKHA
MpaBUJIbHA BIJMOBIIb OILIHIOETHCS B 1 Oan. 3a BUKOHAHHS Ta 3aXHUCT Ja0OpaTOpPHHUX POOIT



Neol-7 napaxoByetbes 20 OaiB.
Bci Buau OIIHIOBaHHS MPAKTUYHOI YAaCTHMHU JUCHMIUIIHM «XiMis 3 OCHOBaMHU
6ioreoximii I» 1y1st cTyeHTIB AeHHOI (POPMH HaBUAaHHS 3BEACHI Y TaOIUIIIO:

KoHTpospHMI 3aX11 TPaKTUYHOT YaCTUHU ‘ Kinpkicth 6aniB
I cemectp

3M-I11 (TKP) 10

3M-I12 (TKP) 10
3M-J1a61(TKP) 10

BukoHaHHs Ta 3aXHCT J1aOOpaTOPHUX POOIT 20

(3JIP, YO, P3, K3)
3arajom 50

3.5. MeTtoauka npoBeeHHs Ta OI[iHIOBAHHSA iCTIUTY

CTyleHT BBaXKa€ThCS AOMYIIEHUM 0 MiJCYMKOBOTO KOHTPOJIO (ICHHUTY), SKIIO BiH
BUACHO BUKOHAB BCl BHAM poOiT, mepeadadeHi mporpaMor0 JUCIUIUTIHU «XiMis 3 OCHOBaMH
Oioreoximii I» 1 HaOpaB 3a MOYJIHLHOIO CHCTEMOIO cyMy OajiB He MeHIne Hixk 50% (25 6auiB)
BiJl MAKCUMAJILHO MOYKJIMBO] 3 TIPAKTHYHY YaCTHUHY.

Ex3aMeHariitHi OuTeTH CKIaJeHl y BHIJISAAI TECTOBUX 3aBlIaHb 3aKPUTOTO THUITY, SKI
noTpedyI0Th BiJ CTyJEHTa BUOOPY NMPABWIBHHUX BIANOBIAEH 3 JEKUIBKOX, 3alIPONIOHOBAHUX Y
3aMMUTaHHI. 3anuTaHHd (OPMYIOTbCS IO BCbOMY IMEpeniKy c(HOpPMOBAaHMX Yy HaBYalIbHIN
JTUCIUILIIHI 3HaHb (B TepIny 4yepry 0a30BOoi KOMMOHEHTH). KidbKICTh 3allUTaHbh y KOKHOMY
ek3aMeHamiitHoMy Oureri — 20, KOXHUH 3 SKHX OIIIHIOETBCA B 5 OamiB. 3aranpHa
eK3aMeHalliiiHa OI[iHKa €KBIBAJIEHTHA BIJICOTKY MPaBHJIBHUX BIAMOBIJEN 13 3arajIbHOrO 00CATY
MUTaHb €K3aMeHalliHoro OineTy. MakcuManbHa OIllHKa 3a BUKOHAHHS €K3aMEHAIllHOT
KOHTPOJIBHOI poOoTH nopiBHIOE 100 Gamam.

3aranpHa KUIbKICHA OIlIHKA 3 JUCIUIUIIHU € YCEePeIHEHOI MDK KUIBKICHOI OI[IHKOIO
MOTOYHUX KOHTPOJIOIOYUX 3aXOiB Ta KIJbKICHOI OIIIHKOIO CEMECTPOBOTO KOHTPOJIOIOUOTO
3axony (icrury).

4. PEKOMEHﬂAHIi 10 CAMOCTINHOI POBOTH CTYJAEHTIB
41. 3M-JI«0» OCHOBHIi MOHATTHA TA 3aKOHHU XiMil
4.1.1. MMoBuauud uo0a0 BukoHanusa 3M-JI«0»

Iliocomoexka 00 «0-mooynay BKIOYaE BUBUYEHHS (200 MOBTOPEHHS) TEOPETUYHOIO
MaTepialy Ta BMIHHS pO3pPaxOBYBaTH TEMaTH4YHI 3aBJaHHS 3 Kypcy 3arajbHOOCBITHBOI
MIKUTBHOT IUCIUIUTIHU «XIMish»: aTOMHO-MOJIEKYJISIpPHE BUCHHSI, K (PyHJAMEHT Cy4acHOI XiMii;
OCHOBHI TOHSATTS B XiMii (aToMm, €JIE€MEHT, MOJIEKyJia, 10H, MPOCTa PEUYOBHHA, CKJIaJHA
pedoBHHA, XiMiuHa (hopmyIa, XiMiuHA peakiis, OCHOBHI THUIMHU DPIBHSIHb XIMIYHMX PEaKIiii);
BITHOCHY aTOMHY Macy, BIJHOCHY MOJEKYJSpPHY Macy CIIOJIYKH, MacoBe€ YHCIO 130TOMY;
OCHOBHI 3aKOHHU XiMmii: 3akoH 30epexxenHs mMacu (M. B. JlomoHnocoBa — A. JlaBya3’e); 3aKoH
30epexxenHst eHeprii (A. ElHmTeiiHa); 3akoH moctiHocTi ckinany (OK. Ilpycra); 3akon
kpatHux BimHomienb (J[. JlambToHa); 3aKkOoH 00'€éeMHUX BIJHOIIEHB;, 3aKOH ABOTaapo Ta
HACIIIKK 3 HBHOTO; 4uciio ABoraapo. ExcriepruMeHTanbHi METOAM BU3HAYEHHS MOJEKYISIPHOI
MacH ra3onoAiOHOI pe4OBUHU: METOJ, SIKUH IPYHTYETbCS Ha 3aKOHI ABOIaJlpo; yHIBepcallbHE
piBHSHHS cTaHy rasy, sike 00’eqHye 3akoHum boiinsg-Mapiorra i ['eii-Jlroccaka; piBHSHHS
Knanefipona-MenneneeBa. Ilepiomumunuit  3akoH [[. 1. MenneneeBa y cydacHOMY
dbopmymoBaHHi 1 OymoBy artoma. [IOHATTS mNpo CTyMiHE OKHUCIEHHSA. PO3pi3HATH THIH
XIMIYHOTO 3B’5I3KY: HENOJSIPHUMN Ta MOJSPHUN KOBAJIEHTHUH 3B'A30K; 10HHUH 3B's130K. OCHOBHI
KJIACH HEOPTaHIYHUX CHOJYK.
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13.
14.
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16.
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18.
19.
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21.
22.

4.1.2. TlutaHHd 1J151 caMonepeBipKH CTyAeHTIB micisa BuBYeHHs: 3M-0

o Take KibKicTh pedyoBUHN? B AKNX OIMHULSX BUPAKAIOTH IO BEJIUYUHY ?
Po3paxyBaru monsipHy Macy pedoBuHU Fey(SOy)s.

YKaxiTh MOJIIPHY Macy CyJIb(aTHOT KUCIOTH (T/MOJIB):

IosicHiTh, M XiMiYHMI eJIeMeHT BiIpPi3HAETHCS Bil IPOCTOI pe4OBUHU?

ki po3paxyHKH MOKHA 3p00OMTH, 3HAIOYU (POPMYJTY XiMIYHOI CIOJTYKH?

SIki ocHOBHI 3aK0HU XiMii Bu 3HaeTe?

CdopmytioiiTe 3aK0H CTAJOCTi CKJIAY PEYOBHH

OO6uucnite 00’eM a3oTy (1) (H.y.), AKUM HEOOX1AHUM JUIsi [oOyBaHHS aMOHIaKy 00’ €MOM
6 JTpIB.

Po3spaxyiite B rpamax mMacy oaniei mosekynu SO,.

B sikiit rpyni nepiognynoi cucremu /I, I. MenaeiieeBa 3HaX0AATHCA JYKHI MeTaau?

B sikiii rpyni nepioguunoi cucremu /I, I. MenaesieeBa 3HaX0asITHCA rajioreHu?

Sk 3MIHIOIOTHCH MeTAJIYHI Ta HeMeTaJiYHi BJACTHBOCTI eJIeMEHTIB IO mepioay B
cucremi /I. I. MenaeneeBa?

Sk 3MiHIOIOTBCSI MeTAJIiYHi Ta HEMETAJIYHI BJIACTHBOCTI eJileMeHTIB MO Trpymi B
cuctemi JI. I. MenaeneeBa?

Sk 3a eJleKTPOHHOK (OPMYJIOKD ATOMA BU3HAYUTH eJIeMEHT, IKUH YTBOPIOE MPOCTY
PEYOBHHY 3 BJIACTHBOCTAMM THIIOBOI0 MeTaIy?

Sk 32 eJIeKTPOHHOI0 (POPMYJIO0 ATOMA BHU3HAYMTH €JIEMEHT, AIKMUA YTBOPIOE MPOCTY
PE€YOBHHY 3 BJIACTHBOCTAMM THIIOBOI0 HEMeTaTy?

Sk 3a eJIeKTPOHHOI0 (OPMYJIOI0 ATOMA BU3HAYUTH €JIEMEHT, AKMH YTBOPIOE MPOCTY
PEe4Y0BHHY 3 BJIACTUBOCTAMU iHEPTHOTO rasy?

[Ilo Take eneKTpOHEraTUBHICTh eIeMeHTa?

Sk yTBOPIOETHCA KOBAJIECHTHUH 3B'130K (HEMOJIAPHUN Ta MOJSIPHUIN)?

SIK yTBOPIOETHCS 10HHUH 3B'SA30K?

Po3zpaxyiiTe cTymiHb OKUCIEHHS eleMeHTa S B ckiaaHiil cnonyui K,SOy.

Ak xkaacudikywTh okcuan?

Ak 3a popMyJ1010 BUBHAYUTH KHCJIOTY, OCHOBY, Cijlb?

4.2. 3M-JI1 «bynoBa peyoBunu. EHepreruka xiMmiuHux peakuiii»

4.2.1. IloBuanus o0 BukoHanusa 3M-JI1

HeoOxigHo micnsi BUBYEHHS TEOPETUYHOTO MaTepialy KOXKHOI TEeMH, IS NepeBipKu

3aCBO€EHHS 1X 3MicTy (0a30BHX 3HaHB), IaTH BiAMOBI/II Ha 3alUTAHHA JJIsi camoniepeBipku. Jlis
MOTJINOJIEHOTO CaMOCTIHHOTO BHUBUYCHHS JUCIUIUTIHU HEOOX1HO CKOPUCTATHCS JIITEPATypPOrO
(ocHoBHOIO [1-3] Ta nomaTtkoBotO [11, 12, 15]), mepenik sKoi HaBEACHUN HIKYE.

w

No o

4.2.2. TIutaHHA 1Jis1 caMonepeBipKH CTy/AeHTiB nicjisi BuB4eHHst 3M-JI1

CdopmyiawiiTe 3aKOH eKBiBajJleHTIiB. 3a SIKMX YMOB CHpPaBelJIMBUIl 3aKOH
eKBiBaJICHTIB?

SAx po3paxyBaTH (aKTOp eKBiBajJleHTa NPOCTOI PeYOBHHHM TAa CKJAJHMX PEYOBHH
(oxkcuaiB, riIpoOKCUAIB, KHCJIOT, CEPeIHIX COJIel, KUCJIUX COJIeil, OCHOBHMX CoJiei)?
dakTOp eKBiBaJIEHTA € MOCTIHHOIO YM 3MIHHOIO BETUYHHOIO?

Sk po3paxyBaTHM MOJISIPHY Macy eKBiBajJleHTa pe4OBHHHM, 00’€M eKBiBaJleHTa
ra3onoxioOHoI pe4yoBUHHU?

ki TMNM XiMIYHOTO 3B’SI3KYy B 3Ha€Te?

Ha3BiTh 0c00,1MBOCTI KOKHOr0 THITY 3 XIMiYHUX 3B’A3KIB.

B YoMy cyTHicTh MeTOY BaJleHTHHX 3B’ SI3KIB?
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8.
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10.
11.
12.

13.
14.

15.
16.

17.
18.

19.
20.
21.
22.
23.

24,
25.
26.
217.
28.
29.
30.

31.
32.

SIxa 3aJIeXKHICTD ICHY€ Mi’K THIIOM KPHUCTAJIYHUX I'PATOK i XiMiYHMM 3B’ I3KOM?

SIKi OCHOBHI KJIaCH HEOPraHiYHMX CHOJIYK BH 3Ha€Te?

SIK mMogiIsIIOTh KHCJIOTH 32 iX OKHCJII0BAJBLHOIO 31aTHICTIO, 32 CKJIAIOM Ta 32 CHJI00?
JloBeiTh, 0 KHUCJOi €OJIi BUSBJISIIOTH JesIKi BJACTUBOCTI KHCJIOT, 2 OCHOBHI cOJIi —
JesKi BJJaCTHBOCTI OCHOB.

SAxuii K1ac CNOJYK HA3MBAKOTh KOMILIEKCHUMH ?

YoMy Ha3Ba «KOMIUIEKCHI CIIOTYKH OB’ S13aHA 3 HA3BOKO IIOJBIMHI COMI»?

Slka HaykoBa Teopifi MNOSICHIOE OyJI0BY Ta OCHOBHiI BJIACTUBOCTI KOMILIEKCHHX
cnoayk? Kum Bona 6yna cpopmyaboBana?

SAxi Buam cdep po3pi3HAIOTH Y KOOPAMHALINHUX CIOJYKAX Ta K iX HA3UBawTh? fka
i3 cep y BogHOMY pPO3YHHI NPAKTUYHO He JUCOIIIOE HA HOHU?

SIki 4YacTHHKM KOMILUIEKCHOTO i0HY Ha3MBalOTh KOMILIEKCOYTBOPIOBaYeM
(HeHTpaJIbHUM aTOMOM), Ta AKI — JlirangamMu?

ATOMH SIKHX €JIeMEHTIB (S-, p-, d-, f-) yacrime BUCTYMalOTh K KOMIUIEKCOYTBOPIOBaY?

Sk BHM3HAYAOTHL 3apsi/i ULEHTPAJIbHOI0 aToMy (KoMIJIeKcOyTBOpOBaua)? Slki
YACTHHKH MOKYThH OyTH Jiranaamu?

o Ha3uBAKTH KOOPAMHALIHHUM YHCJIOM KOMILIEKCOYTBOPHOBay4a?

Sk BU3HAYAIOTH 3apsiJi KOMILJIEKCHOTO HOHY?

[I{o Ha3WBarOTh KOOPAUHAIIIMHOIO EMHICTIO (ICHTAHTHICTIO) JTITaH TiB?

Sk ckagaroTh Ha3BU KOMILIEKCIB: aHIOHHUX, KATIOHHHX, €JIEKTPOHEHTpaTbHUX ?

Sk 3 TOYKM 30py BAJEHTHHUX 3B’SI3KiB TMOSICHIOIOTH MeXaHi3M YTBOpPEHHsI Ta
CTPYKTYPY KOMILIEKCIB?

Sk (McouilITh BOAHI PO3YMHH KOMILUIEKCHHUX cOJYK? SIKy Aucounianiro Ha3MBaKwTh
NEePBUHHOI0, AKY — BTOPHHHOK?

lo Take KOHCTAHTA HECTIHKOCTI KOMILIEKCHOro HOHY? $Ik BOHA XapakTepu3ye
CTIHKICTh KOMILIEKCY NPHU po3najii?

Ha3BiTh OCHOBHI NMOHATTHA XiMi4YHOI TepMoauHamiku. SIKi BuaM XiMiYHMX cHCTEM
iCHyOTB?

SIki BuaM eHeprii MOXYTh CYNpPOBOJDKYBAaTH XiMiuHiI peakuii? B sxuit Bua eneprii ix
MepepaxoByOTh?

Ski peakuil HA3MBAKTHCS €K30TEPMiIYHUMH, €HA0TEPMiYHUMH, TEPMOXIiMIYHUMHU?
IHapamerpu cucrem Ta GyHKUII CTAHY CHCTEM.

BHyTpilHs eHeprisa Ta eHTANbIIA AK (YHKIII CTAHy CHCTEM.

Termnora Ta podora. Ilepuinii 3aK0H TEPMOTUHAMIKH.

3akonu Tepmoximii. Hacoinkm 3 3axony I'ecca.

43. 3M-JI2 <« 3akoHomipHocTi mepebiry Xximiunmx peakuiii. BuactuBocTi

PO34YMHIB HeeJIEKTPOJIITIB Ta ejiekTpoJitiB. OBP»

4.3.1. IMoBuyanus 00 BUKoHAHHA 3M-JI2

[Ticna BUBUEHHS T€M JAaHOTO MOAYIIIO Tpeba BIAMOBICTH HA MUTAHHS I CAMOIIEPEBIPKU

CTY/EHTIB, HCOOXITHO KOPHUCTYBATHCh KOHCIIEKTOM JICKIIil, BUKOPUCTOBYBATH OCHOBHY[1-3]
Ta noxatkoBy [11, 12, 15] miteparypy.

P

4.3.2. TlutaHHA 1J151 caMonepeBipKH CTyAeHTIB micjisi BuUBYeHHs1 3M-J12

OxapakrepusyiTe rOMOTeHHY TAa reTepPOreHHy XiMiuHi CHCTEeMM.

1o po3yMiloTh miJ IBHAKICTIO TOMOTeHHUX TA reTePOreHHUX peakuiii?

SIKi pakTOPH BINIMBAKOTH HA HIBHAKICTH peakuin?

CyTHicTh Ta MaTeMATHYHUII BHPA3 3aKOHY [MiOYMX MAC IS TOMOT€HHHX Ta
reTeporeHHUX CUcTeM.
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10.
11.
12.
13.
14.
15.

16.

17.

18.

19.
20.
21.

22.
23.
24,

25.

26.

27.
28.
29.

30.
31.
32.
33.
34.

35.

36.
37.
38.
39.

Ske piBHSHHS OMHUCY€E BIUIUB TeMIIEpaTypy Ta €HEPrii akTHBAaIlli HA MIBUJKICTh XIMIYHOI
peakiii?

B womy cytHicTbh Teopii akTuBanii? 1o Ha3uBalOTh «aKTHBOBAHUM KOMILIEKCOM»?

3a 10MOMOroK0 SIKOro NMPaBWJIA MOKHA ONMUCATH 3aJI€KHICTh IIBHAKOCTI peakuii Bilx
Temmneparypu?

o Take kataxiz? SIki pe4oBHHU HAa3UBAKThCA KaTajizaropamu? /[aTu BU3HAYeHHS
TOMOTE€HHOI'0 Ta FeTEPOreHHOr0 KaTaJi3y.

Onucaty MexaHi3M [iii TOMOT€HHOTO Ta T'eTEepPOreHHOro KaTamidy. BHU3HAuUUTH CYTHICTh
KaTasizy.

Oxapakrepusyiite QGi3MYHUNA 3MiCT KOHCTAHTH PIBHOBArv XiMiyHOI peakiii.

Ski YMHHUKM BIVIMBAIOTH HA 3CyB CTaHY XiMi4HOI piBHOBaru?

JdaTn Bu3HavyeHHs po3uuHy. II{o Take KOHIleHTpalis po34uHy?

Axi izuyHI Ta XIMIYHI POIECH BiIOYBAIOTHCS 111 YaC PO3UMHCHHS ?

Cnoco0u BU3HAYEHHSI KOHIIEHTPAaLil pO34YHHIB, iIX MaTeMaTH4HI BUpPa3H.

Slka KOHUEHTpPAaWiss HA3MBAETHCH MOJISPHOK KOHUEHTPaUi€w, OJAMHUUA 1i
BUMIPIOBaHHA?

Ska KOHIEHTPAalisi HA3MBAETHCSI MOJISAPHOK) KOHIEHTPAIi€l0 eKBiBAJIEHTIB, OUHHUIIS
il BUMiproBaHus?

II{o Ha3MBaKOTHL MACOBOI0 YACTKOK PO3YHMHEHOI peuyoBHMHHM? 3a K00 (popmyJIoK0 il
004N CJII0I0TH?

Slka KOHIEHTPaNLis HA3UBAETHLCA MOJISLUIbHOKW? B IKUX OAMHHMIAX ii BU3HAYAIOTH Ta
3a 1K010 (hopMYyJI0I0 Il MOKHA 00YHMCIIUTH?

JlaiiTe BU3HAYEHHS €JIEKTPOJIITAM 1 HeeJIeKTPoJiTaM.

CdopmyamwiiTe 3akonu ineaabHux po3unHiB (Payas ta Bant-I'ogda).
Oxapakrepusyiite KpiockomiyHuid Ta e0yJiOCKOMIYHUIA MeTOAM BH3HAYEHHSH
MOJIEKYJISIPHUX MAC PO3YMHEHHX PeYOBUH-HeeJeKTPOJIITIB.

o Take oGepHEHUI OCMOC 1 JIe 3 TAKUM SIBHIIIEM MOXKHA 3ITKHYTHCS Y IpUpOIi?

J10 IKUX CHOJYK 32CTOCOBHE MOHATTHA 000ymMOK po34uUHHOCMI?

Oxapakrepusyire BJaCTHBOCTI KMCJIOT, OCHOB Ta COJIeil 32 TEOPi€I0 eJIeKTPOJiTHYHOL
auconiamii.

ki Buau cosieil miayArawTh riapoaizy? Ski couai He rigpoJaizyorbea? Sk BnimBae
riApoJii3 HA 3HAYEHHS BOJHEeBOI0 nokasuuka pH po3unny coui?

Jaiite BH3Ha4YeHHsI BOAHeBOro mokasHuka (pH). SIlxke 3Hauennss pH y pi3Hux
cepeoBUIIIAX PO3YHUHIB?

SIKi pe4OBHHYM HA3MBAKOTh KUCJIOTHO-JIY>KHUMH IHANKaTOpamMu?

Ski 3HaueHHs npuiivae pH y po3unHax pi3HUX THIIB coJiei?

SAki ¢pakTOopH BIIIMBAKTH HA NPUCKOPeHHA peakuii rigpoJiszy? IlosicHiTs, yomy. Ak
NMOXABMTH IiapoJii3?

Uum BiZIPI3HAIOTHCS OKMCHO-BITHOBHI peaKIlii BiJ IHIIUX XIMIYHUX peaKIini?

Ski npouecy HA3UBAKTHLCA OKMCHEHHSIM TA BiIHOBJIEHHAM ?

IIlo BinOyBa€eTbCsi 3 OKMCHUKOM Ta BITHOBHUKOM i Yac nporikanusa OBP?

Yum xapakTepu3y€eThCsi CTYIIHb OKHUCHEHHA?

Slki pe4YOBHHM € THIOBMMH OKHCHHMKAMM, THIOBMMH BiJHOBHMKAMHM, Ta SKi
NPOSIBJISKOTH OKMCHO-BiTHOBHY NMOJABIiHHICTH?

Sk 3ayexuTh mepedir OKMCHO-BIIHOBHOTO MPOIECY Bij peakilii cepenosuiia? HaBenmith
IPUKIIAIN.

VY oMy CYTHICTh peakxilii OKHCHO-BIAHOBHOTO TUCIIPOTIOPIIOHYBAHHS?

Sk po3paxyBaTH MOJISIPHY MacCy €KBIiBaJIEHTA OKMCHUKA TA BiITHOBHUKA?

SIKi iCHYIOTH THIIM OKMCHO-BiTHOBHUX peaKuiii?

SIK BU3HAYAIOTH HAIPAM NEpeOiry OKMCHO-BITHOBHUX PEaKIIii?
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4.4. 3M-II1 «Po3paxyHKH 3a OCHOBHMMM 3aKOHaMM XiMmii, 0yJ0BOI0 pe4OBHHH,
TePMOXiMIYHMMH pPeaKkuisiMu»

4.4.1. IloByanud moao sukonanusa 3M-I11

[Ticast BUBUEHHS TEM JAHOIO MOJYJIIO Tpeba BIIMOBICTU HA MUTAHHA JJIs1 CAMONIEPEBIPKU

CTYJICHTIB, HEOOXITHO KOPUCTYBAaTUCh KOHCHEKTOM JIEKI[I Ta MPaKTUYHUX 3aHSITh,
BUKOPHUCTOBYBAaTH OCHOBHY[2, 4, 5] Ta nomatkoBy [16, 17] miteparypy.

=

o o

10.

11.

12.

13.

14.

15.

16.
17.

18.

19.

4.4.2. TIuTaHHs 1J5 caMoliepeBipKu cTyaeHTiB micjsi BuBuYeHHs 3M-I11

IIlo Ha3UBaKOTH eKBiBaJIEHTOM pe40OBUHM?

3a AKMX YMOB CIIPaBEJIMBUI 3aKOH €KBIBAJICHTIB?

Ak po3paxyBaTn (akTOp €KBIiBaJIEHTY NPOCTOI PEYOBHMHH Ta CKJIAJAHUX PEYOBHH
(oxkcuaiB, riIPOKCUAIB, KHCJIOT, CEPeIHIX CoJIel, KUCJIUX COJIeil, OCHOBHMX CoJlei)?

Sk po3paxyBaTM MOJISIDHY MACy €KBIiBAJIEHTA PeYOBHMHHU Ta €KBiBAJEHTHHUIl 00’eM
ra3omnoxioHoi pe4yoBUHU?

Yomy 10pIBHIOE KUIBKICTh PEYOBHHU €KBIBaJIeHTa?

dakTop CKBiBaJICHTa € TMOCTIMHOK 4YH 3MIHHOK BelnunHow? Bim skux daxTopiB
3aJIeKUTh 3HAUCHHSI €KBIBAJIEHTA PEYOBUHU?

Haiinite npocrimy ¢opmyay pedoBuHH, sika BMimye (3a macow) 43,4 % Na,
11,3 % C, 45,3 % O.

Bugenits MoJjiekyJsipHy (opMyJy pedyoBHHH, sika BMimrye (3a macow) 39,14 %
Byrjiemnw, 52,16 % oxcureny ta 8,7 % rigporeny. I'yctuna ii mapm 3a BoAHeM
D(H,) = 46.

Ha wneiiTpasaizaniro 2,45 r KMCJI0TH NOTPIOHO BUTPATUTH 2 I TIAPOKCHAY HATPiI0
(NaOH). BuzHauuT MOJIIPHY MacCy €eKBiBaJIeHTa KHUCJIOTH.

[Ipu B3aemonii 5,95 r geskoi peyoBunu 3 2,75 r consHoi kucnotu (HCI) orpumanu 4,4 r
coni. Po3paxyiiTe MOJISIpHI MacH €KBiBaJeHTA I[i€] pEYOBHHHU Ta COJIi, IKY OTPUMAIIH.

Maca 1 a kucHw (O;) nopiBHwe 1,4 r. CKiJIbKH JITPiB KHCHI0O BUTPAYY€EThCS NPH
3ropsiiHi 21 r marHiw, GakTop eKBiBajeHTa AKOro AopiBHIOE 1/2.

Po3paxyiiTe aToMHY Macy IBOBJICHTHOTO METaly Ta BU3HAUTE, IKUH 11e MeTall, Ko 8,34
r Metany okucioThes 0,68 1 kucHo (O3). YMOBU HOpMabHI.

Hanumith ejieKTpOHHO-TpadiuHy KOHQIrypamiro Ta eJeKTPpOHHY (OopMyJy aroma
eJleMeHTa, 3apsl AApa AKOro J0pPiBHIOE + 22. YKaKiTh HOro NnoJioKeHHs y cHCTeMi
. 1. MenneneeBa. 1o sikoro cimeiicra (-s, p, d, f ) HamexuTs ueit exement? s
KOKHOT0 3 BAJICHTHHUX €JIEKTPOHIB HANMIIITH 3HAYEHHA 4-X KBAHTOBHUX YHCeJI.
HaBeniTe npukiaau piBHSAHb peakiii, ki MATBEP/UKYIOTh CJIa0Ki KUCIOTHI BJIACTUBOCTI
takux ampotepuux rigpokcunis: Be(OH),, Al(OH)s3, Zn(OH),, Cr(OH),.

Onumrite mpoctopoBy OynoBy moiekynu MgCl,. Bxaxite Tun ribpuausanii aToMHHX
opOiTanel IeHTpaIbHOTO aToMa.

Buznaute 10HU, K1 YTBOPIOIOTHCS Y BOJHOMY PO3YHMHI IiJT Yac AUCOINAIlT Oapito XJIOpUIy.
VYKaxiTh cXxeMy peakiii i0HHOro 0OMiHY Y BOJHOMY PO3YHHI, IiJ 9ac SKOT yTBOPIOETHCS
ocas.

Naiite Ha3By kommiekcHii cmoaymi [Cu(NH3)s/(OH),. o sikoro TuHmy BOHA
HAJIEKITH? BKaXiTh KOMILIEKCOYTBOPIOBAaY, Oro KOOpPAHMHAIIIHE YUCJI0, CTyNEeHb
OKHCJeHHsl. BkaxiTh Jiiranam, ix cremiHb OKHCHEHHs, AeHTaHTHicTb. Hanmuiumith
eJIeKTPOHHO-Tpadiuny  KoH(irypamiro Ta  ejekTpoHHY  dopmyay  ioHa
KOMILJIEKCOYTBOPIOBa4Ya, BHU3HA4YTe THN Tridpuau3anii atomMHux opoOiTtajged ioHa
KOMILIEKCOYTBOPIOBAa4a Ta POCTOPOBY CTPYKTYPY KOMILIEKCHOIO iOHA.

Buznauutn cranaaprHi 3MiHu enragabnii AH B peakuisix Ta 3po0MTH BUCHOBOK MPO
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TeNJIOBUH eeKT peakuiii:
4N H3(r) + 502(r) = 4NO(r) + 6H20(")
4N H3(r) + 302(r) = 4N2(r) + 6H20(n)
20. Busnauntu eHTanbIi0 po3kiany 6,72 1 CHy.
21. Buznauutu eHTanbmito yresopenus 10,2 r Al,Os.
22. O6uncnutu AS XIMIYHOI peakirii 3a CTaHJapTHUX YMOB 1 3pOOUTH BUCHOBOK
8HI (1) + HzSO4 ) —> 4|2(T) + st () + 4H20 ®
23. Yu MoxIuBUI caMo10BILHUI Mepedir peakuii Npy cTaHIAPTHUX YMOBAaX?
CoHg (1) + 1,50: () = 2Crpag) T 3H20 ().
24. BuzHaunTH 3MiHY cTaHAapTHOI eHeprii ['160ca peaxiiii Ta MOXJIMBICTH CaMOJIOBITHBHOTO
nepediry peaxiii
CO ) + 3H2 ) —d CH4 () + Hzo (v)

45. 3M-I12 «Po3paxyHKu HIBHAKOCTI XiMiYHUX peakuliii, BCTAHOBJIEHHS] PiBHOBAarH.
Cnoco0u BHpakeHHs1 KOHLEHTpauid po3umHiB. BiacTuBocti po34uHiB
HeeJIEKTPOJITIB Ta eJIeKTPoJiTiB. Bruius rigpodisy coseit Ha pH. Craaganns
piBHsiHb OBP»

45.1. IToBuanus moxo BukoHanusa 3M-I12

[Ticns BUBUEHHS TEM JTAaHOTO MOAYJI0 TpebOa BIAMOBICTH HAa MATAHHS IS CaMOIIEPEBIpPKU
CTYJICHTIB, HEOOXIJTHO KOPHUCTYBAaTUCh KOHCIEKTOM JIEKIIi Ta TPaKTUYHUX 3aHSATH,
BUKOPHUCTOBYBAaTH OCHOBHY[2, 4, 5] Ta nogaTtkoBy [16, 17] niteparypy.

4.5.2. IlutaHHs A caMonepeBipKH CTyAeHTIB miciast BuB4eHHs 3M-I12

1. Ski peakuii Ha3MBaOTHCSI HEOOOPOTHUMH Ta 000POTHUMHU?

2. Kouau Hacrae ximiuna piBHoBara?

3. 3ammcaTtu BHpas, SKUM TOB’si3aHi BUIbHI eHeprii ['enbmrosnbia Ta ['160ca 3 KOHCTaHTOIO
pIBHOBArH.

4. 3a gonoMororw SIKOro NPUHIUIY MOKHA fIKICHO BHU3HAYNTH HANPSAM 3pyLIEHHS
piBHOBaru?

5. 3a FKHM TepMOIAMHAMIYHMM KPHUTEPiEM MOKXHA BHM3HAYHUTH, 10 CHCTEMa
3HAXOAUThCS B piBHOBa3i?

6. Peaxuis nporikae 3a cxemoro: PClg(r) = PCli(r) + Cly(r), AH = +92,59 x/[x/monb. Sk
Tpeba 3MIHUTH a) TeMmeparypy, 0) THUCK, B) KOHIIEHTpALil0 BXIIHUX PEYOBHH, 100
3CYHYTH piBHOBAry y Oik mpsAMOi peakxiii, TOOTO 301IbIIUTH BUX1]1 XJIOPY?

7. Bu3HauYTe KOHCTAHTY PIBHOBArd JJIsi TOMOTEHHOI CUCTEMHU:

2NO(T) + Oy(r) = 2NO,(T),
SKIIO KOHIEHTPAIlil pearylounX PeUOBHH y CTaH1 piIBHOBAru:
[NO]p. = 0,20 mons/m; [O,]p. = 0,1 mons/m; [NO,]p. = 0,1 Momn/m.
8. 3ammcaTy BUpa3 MIBUIKOCTI MPSAMOi Ta 3BOPOTHOI PeaKIii Ui CUCTEM:
CO,(r) + C(1) = 2CO(1) CaO(1) + COy(r) = CaCOs(T)
Bu3HauuTH SIK 3MIHUTHCS MIBUJIKICTH PEAKIIi MPHU 301IBIIICHH] KOHIICHTPALIN BUX1THUX
PEUYOBHH B 2 pa3u.
9. Sk 3MIHUTBCS MIBHIKICTH MPSMUX Ta 3BOPOTHHUX PEAKIIiH, SKIIO 33 CTAJO0i TeMIEepaTypu
KOHIICHTpAIIisl KOXKHOI PEYOBHHU 3MEHIIUTHCA B 2 pa3u?
2H,(r) + Oy(1) = 2H,0(T) FeO(t) + Hy(r) = Fe(T) + H,O(T)
10. Sk 3MIHUTBCS MIBUAKICTh MPSIMHUX Ta 3BOPOTHHUX PEAKIIiH, AKIIO TUCK Yy CHCTEMI 3pOCTE B
3 pazu?
CHy(r) + H,O(r) = CO(T) + 3H,(T) C(1) + CO4(r) = 2CO(1)
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11.

12.
13.
14.
15.

16.
17.

18.

19.

20.

21.

22.

23.

24,
25.

26.

217.

28.

29.

30.

31.

32.
33.

34.
35.

36.

[Tpu migBumenHi temneparypu Ha 10 °C mBUIKICTH peakilii 3pocia B 2 pa3u. Y CKUIBKH
pa3iB 30UIBIIMTHCS MIBUAKICTD ITi€T peakilii mpu migBuieHH1 Temnepatrypu Ha 50 °C Ta Ha
20 °C?

Jajiite Bu3HayeHHs po3uuHy. lIlo Take KoOHIeHTpalist po34uHy?

Ha3BiTh cioco6u BU3HAYEeHHSI KOHIIEHTPAalii pO34HUHiB, IX MaTeMaTU4HI BUpa3u.

Ha siki ABI rpynu aijisitb coco0M BHPa3y KOHUEHTPAIii PO34YHHIB i A5 KOl 3 HUX
BOHU OLIHIOIOTHCSA 0e3po3MipanMu BesmunHamu? HaBeaiTts npukiiaau.

IIlo Ha3UBAKOTh MACOBOK YaCTKOK PO34YMHEHOI pe4oBuHH? 3a sikoro ¢opmyJioro ii
004N CJII0I0TD?

o Ha3MBAKOTHh KOHLEHTPAII€I0 KOMIIOHEHTA y PO34YHHI?

SIki naHi HeoOXigHO 3acTOCYBATH /Uil ePEePAXyHKY MACOBOI KOHIIEHTPAaIlii po3YMHY B
00’eMHI Ta HaBaKu?

Ska momsipHa KOHIIEHTpallisl eKBiBaJeHTIB po3unHy, B 300 mu sikoro mictutbes 10,5 T
inkoro kanito?

Pozpaxyiite: a) BincotkoBy (C%), 6) momspay (Cm), B) HopmansHy (CH), T) MOJIsIIbHA
(Cm) xonuentpauii po3unny HzPO,, mo ytBopuBcsS npu po3uvHeHHi 18 r Kuciotu y
282 cm® Bom. I'yctuna po3zunny p = 1,031 r/em’, Yomy nopisHtoe TUTp (T) po3unny?
Busnaure pH po3unHy coili, sika yTBOPIOETHCS B PE3YNIbTATI B3a€MOIi1 T1IPOKCHIY HATPIIO
Ta KapOOHATHOI KUCJIOTH.

Busnaure pH po3uuny codi, sika yTBOPIOETbCSA B PE3YJIbTATI B3a€EMO/I] HITPATHOI KUCIOTH
3 TIIPOKCHUIOM Oapiro.

3anumiiTh B iOHHIM Ta MOJEKYJISpHiA ¢opmax piBHSHHS Tiapodizy com (NHy),SO,.
Bxkaxits pH cepenosumia.

Hamumiite BuUpasw CTymiHYacTUX KOHCTAHT Aucomiarii s opTodochaTHOi KUCIOTH
H3PO,,

IIlo Take ioHHMI1 100yTOK BOAM?

JaiiTe BU3HAYeHHsI BOAHeBOro mokasumka (pH). SIki B 3HaeTe KMCJIOTHO-JTYKHI
iHIuKaTopu?

SKy peakuilo Ha3UBaOTH riapoJi3? AKi THIM costel riapoJi3yoTh? SKkuil THI coJiei
He mijJsrae peaxkuii rigpoJisy? SIki 3Hayenns: npuiimae pH y po3unHnax pi3HuUX TUIIB
coJei?

3a AKNMM MOKA3HMKOM BH3HAYAKTh CHJIY TA CJIA0KICTh KHCJIOT Ta OCHOB?
Oxapaxkrepu3yiiTe CTymiHb TiIpoJi3y Ta KOHCTAHTY TiApoJidy. YKaKiTh, AK BOHH
3B’s13aHi MOMixk co0o10.

SAKi ¢pakTOopH BIIIMBAKOTH HAa NMPUCKOPEeHHs peakuii rigpoJiszy? IlosicHits, yomy. Ak
MOAABMTH TiAPOJIi3?

BuzHaunTy KOHIIEHTpallil0 10HIB BOJIHIO, TiApokcua-ioHiB Ta pOH B po3uuni, pH sikoro
TOPIBHIOE 5,8.

SAxki npouecu BiA0OYBAWTBLCA 3 OKMCHUKOM Ta BIIHOBHHKOM il 4ac MPOTiKaAHHSA
OBP?

IIlo Take CTYyNiHb OKHCHEHHA?

Sk 3anexkuth mnepedir OKHUCHO-BIIHOBHOIO Mpolecy BiI peakunii cepexoBuina?
Hagexaits npukiaaau.

SIKi MeTOAM BUKOPHUCTOBYIOTH /ISl CKJIaAaHHs piBHsAHbL OBP?

Ska NmoCJII0OBHICTh CKJIAJAHHS OKMCHO-BiITHOBHMX peakKilii MeTOIOM eJIEKTPOHHOI0
O0anancy? HaBexiTth nmpukiaau.

Slka NmOCJHiIOBHICTh CKJIAJaHHA OKHMCHO-BIJHOBHHUX peaklliii MeTOIO0M eJIeKTPOHHO-
ioHHoro 0anancy? Hagsexite npukiaaam.
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4.6. 3M-JIa6l «CrexiomeTpuuHi po3paxyHku. 3akoH ekBiBajeHTiB. TemnoBmii
edexT ximiunux peakuii. Posunnn. I'inpo.is coneii. OBP»

4.6.1. IloBuanuda moa0 sukoHanusa 3M-J1aol

[Ticast BUBUEHHS TEM JAHOIO MOJYJIIO Tpeba BIAMOBICTU HA MUTAHHA JJI1 CAMONIEPEBIPKU
CTYJEHTIB, HEOOX1IHO KOPUCTYBATHCh KOHCIIEKTOM JIEKI[Il Ta METOJUYHHMH BKa3iBKaMH /10
1a0opaTOpPHUX POOIT, a TAKOK METOAMYHHUMH BKa3iBKaMH JI0 CAaMOCTIHHOT pOOOTH CTY/EHTIB;
BUKOPHUCTOBYBATH OCHOBHY[2, 5, 6] Ta nogatkoBy [16-19] mitepartypy.

4.6.2. IlnTaHHs 15 caMoNiepeBipKH CTyIeHTIiB micisi BuBYeHHs 3M-Jla61

[IuTands U1 caMOIIEPEBIPKU MICIsI BUBYEHHS MaTepiaiiB JadopatopHoi podotu Nel

Sk npaBWJIbHO HATIOBHSITH MiNleTKHU PiAKMMH HeOe3NeYHUMHU Pe4YOBUHAMU?

Yu MoxHa Ha 1a60PATOPHOMY CTOJII BUMIAPIOBATH OpPTaHivYHI PO3YMHHUKHU ?

3. SIky HeOe3neKy AJsl MPANIOIY0ro0 CTAHOBJIATH PO3YHHU KOHIEHTPOBAHUX KHCJIOT Ta
JIYT, a TAKOK TBEP/i JYId Ta NaApu KUCJIOT?

4. TIllo Tpeba 3poOUTH, SKIO HA PYKH YW Ha OJAT MOMNaB KOHIIEHTPOBAHUN PO3UMH KHUCIOTH
abo myry?

5. 3 sAkuMH HArpiBaJLHUMHU NPUOOPAMHM MOKHA MPANIOBATH, SIKIIO MAa€lUl CHpaBy 3

BOTHeHe0e3leYHUMH YH JeTKOTrOPIOYUMH Pe4OBHHAMHU?

S mpaBUJIBHO HArpiBaTH TBEP/Il Ta PIAKI PEUYOBUHHU Y XIMIYHOMY TTOCY1i?

SAxi MipH epIoi JOMOMOTH MPHU TEPMIYHUX OOTAICHHSX IIKIpH?

SIki Mipu npuiiMaOTh NPHU NOPAHEHHAX a00 Mopi3ax ckiaom?

ki Mipu nepiuoi HeoOXiAHOCTI NPUHMAKOTH IPY BUHUKHEHHI NoKapy?

10. 1o HeoOXixHO 3pOOMTH IPH OTPYEHHI NapaMM HeOe3NMeYHUX Pe4OBHH?

11. Sk npu3BOAATH BU/AiJICHHSI OTPYTH 3 OPraHi3My NPH HLIYHKOBUX OTPYEHHSAX?

12. SIka 0CHOBHA YacTHHA K TeXHOXIMIYHUX, TaK i aHATITHYHUX Tepe3iB?

13. 3a 10moMOTO0I0 SIKOTO MPUCTPOIO APETHP BBOJUTHCS B JIiH0?

14. Koan MoXHA KJIACTH HA Yalli Tepe3iB BaKKH Ta MpeIMeT, 10 3BANKYIOTh: SIKIIO
apeTup MiIHATHI Y¥ ONMyLIeHH?

15. Jle Ginpire BiZHOCHA MOXMOKA 3Ba)KYBAaHHS IBOX HABaXKOK: 2 T um 15 1?

16. Ilpu skiii TeMnepaTypi MOKHA 3Ba’KyBaTH npeaMeTn ado peakTusu?

17. Ha saxy damry Tepe3iB MOXKHa KJIACTH MPEIMETH Ta PEaKTHUBU, Ta Ha Ky — Baxku? Ywu
MOHA JICTaBaTU BXKKU 13 MIYXJISIAN PyKaMu?

18. V skomy nmocyzi MOXKHA 3BaKyBaTH PEaKTHBH?

19. SIxa To4YHiCTH 3Ba’KyBaHHSI HA TEXHOXIMIYHMX Tepe3ax?

N =

[Iuragus JUis caMOIIEPEBIPKYU HiC/s BUBYEHHS MarepialiB JtadopatopHoi podoru Ne2

1. B yoMy nmoJsira€ CyTHicTb rpaBiMeTPUYHOI0 aHAJI3Y?

2. SIki po3paxyHKHM MO:KHa BUKOHATH, 3HaI0UH GopMYyJTy CIOJTYKH?

3. B 4oMy nmoJsiral0Th BiAMIHHOCTI MiK MPOCTIlIOI0 (eMIiPpUYHOI0) TA MOJIEKYJIAPHOIO
(ictuHHOM0) dopmyramu XiMiYHOI cIOTyKH?

4. 1Ilo Ha3MBaKOTH BiITHOCHOIO I'YCTHHOIO NNAPH PEYOBMHM BiTHOCHO IHIIOrO raszy?

5. Cdopmy.awoiiTe 3aK0H ABOraapo.

6. S$Iki peyoBHHM HA3MBAKWTh KPUCTAJOTiApaTaMu?

7. B 4omy mosnsrae MeTos BU3HAYCHHA (DOPMYNIM KPUCTAJIOTIAPATy 32 BUIJAIIEHHSIM JIETKOTO

KOMIIOHEHTY?

8. Ilpm sAkiii TemmepaTypi MOXKHA HArpiBaTH KpHCTAJIOTIApAT MIJHOTO KYIIOpOCY, HE
JOITyCKAaI04X pyHHYBaHHSA 0€3BOIHOI cOi?

9. Slkwii 3aKOH BUKOPUCTOBYIOTH JIJISl PO3PaxXyHKY (YOPMYIIH KPUCTATIOTiApaTy?
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[lyuTaHHs A58 caMONEPEBIPKH IMiciis BUBYEHHS MaTepiaiiB JlabopaTopHOi po6oTu Ne3

II{o Ha3UBAKOTH €KBiBAJIEHTOM pPe4OBUHH?

ChopmyawiiTe 3aKOH eKBiBajJleHTIiB. 3a SIKMX YMOB CHpPaBeIJIUBUIl 3aKOH
eKBiBAJICHTIB?

II{o Ha3UBAKTH (PAKTOPOM €KBiBAJIEHTY PEYOBUHU?

Sk po3paxyBaTH (aKTOp €KBiBaJeHTY NMPOCTOI PEYOBHHHU TAa CKJIATHUX PEYOBHH
(oxkcuaiB, riIpoKCcUaiB, KHCJIOT, CEPeIHIX COJIel, KUCJUX COJIeil, OCHOBHMX CcoJiei)?
Sk po3paxyBaTH MOJISIDHY Macy eKBIiBaJIEHTY PeYOBHHH Ta eKBiBaJIeHTHUH 00’eM
ra3onogioHoi pe4oBUHH?

Yomy 10piBHIOE KUIbKICTh PEYOBUHM €KBiBAJIEHTY?

@dakTOop €KBIBAJIEHTY € IOCTIMHOIO YW 3MIHHOIO BelW4YMHOW0? Bin skux ¢akropiB
3aJIeKUTh 3HAUCHHSI €KBIBAJICHTY PEYOBUHU?

Opna i Ta X KUIBKICTH MeTanny crnoiydaetbes 3 0,2 T okcuceny Ta 3 3,17 T raioreny.
BuzHauntu MOJISIpHY Macy €KBIBaJICHTY TajOTEHY.

Ha neitrpanizanito 2,45 r KucioTu noTpiOHO BUTpAaTUTH 2 T Tiapokcuay Hatpiro (NaOH).
Busnauntu MOJSIpHY Macy €KBiBaJe€HTY KHCIIOTH.

[IuTands U1t caMOIIEPEBIPKU MICIIsI BUBUEHHS MaTepiaiiB JadopartopHoi podotu Ned

[ITo BUBYa€e XiMiuHA TEPMOJUHAMIKA?

OcHOBHI NOHATTA XiMiYHOI TepMoANHaMiKu. Buau cucrem.

SIki BUIM eHeprii MOXYTh CYNPOBOJUKYBATH XIMIYHI peakuii? B skuit Bun eHeprii ix
MepepPaxoByIOTh?

SAKi peakuil HA3MBAKOTHCH €K30TEPMIYHUMH, EHA0OTEPMIYHUMH, TEPMOXIMIYHUMHU?
Ha3giTh mapameTpu cucteM Ta (PyHKIII CTaHy CHCTEM.

BHyTpilIHs eHepris Ta eHTANbIIIA AK (YHKIIII CTAHY CHCTEM.

3akonu Tepmoximii. Hacaigkm 3 3akony I'ecca.

[luTaHHs AJ19 caMONEPEBIPKU MMiciis BUBYEHHS MaTepiaiiB JIabopaTopHOi po6oTu Ne5
JlaiiTe BU3HAYEHHS PO3YUHY.

IIlo Take KOHUEHTPALliSI PO3YUHY?

SIK1 pO34MHU HAa3UBAIOTh KOHIIEHTPOBAHUMU Ta SIKI — po30aBIeHUMU?

Oxapakrepusyiite cnocoOM BU3HAYEHHS KOHLIEHTPAIil pO3YMHIB Ta iX MaTeMaTH4HI
BHpa3u.

Ha sxi 1Bi rpynu moJiisitoTh COCOOM BUpa3y KOHIEHTpAlii PO3YMHIB 1 IJIS SIKOi 3 HHUX
BOHH OIIIHIOIOTHCS 0€3p03MIpHUMHU BelnurnHaMu? HaBeniTh mpukiaam.

Sk po3paxoByHOTh KOHLIEHTPALII IPH 3MillyBaHHI PO34YHHIiB?

Po3paxyiite MonsipHy KoHueHTparito 20 %-To po3uuHy XJIOPUIHOI KUCIOTH, BiJIHOCHA
ryctuHa skoro 1,1 r/em>?

Slka MomnsipHAa KOHLIEHTpalis ekBiBaieHTa po3uuHy, B 300 mu sixoro mictutbes 10,5 T
T1IpOKCHIA Kamito?

IIlo HAa3UBAKOTH MACOBOK YaCTKOK PO34YMHEHOI pe4oBuMHH? 3a sikoro ¢opmyJiowo ii
004HCII0I0TD?

VY 4oMy CyTHICTh MpaBWJia 3MilTyBaHHS (MPABUIIO «XPECTa») MPHU MPUTOTYBAHHI POZUUHY
MPOMDKHOT KOHIIEHTpaii 3 OUTBII pO3BEACHUX Ta OLIBII KOHIEHTPOBAHUX PO3YUHIB?

Slka KOHUEHTpalisi HA3UBAETHCA MOJSLUIbHOIO? B sikMX oqMHULSAX ii BU3HAYAKOTH Ta
3a 1k010 (hopMYyJI0I0 il MOKHA 00YHMCAUTH?

B domy momsrae ocoOnUBICTH PO3paxyHKY KOHIIEHTpalii KOMIIOHEHTIB PO3YMHY TPHU
IPUTOTYBAaHHI HOTO 3 KPUCTAJIOTIApaTy Ta BOAU?

SIKi icHyIOTh ClIOCO0OM NPUTOTYBAHHSA PO34YHMHIB?

SIxk BU3HAYUTH IYCTHHY PO3YHHY 32 J0IIOMOI0I0 apeoMeTpa?

Ski npaBuJIa NOBOJKEHHS 3 apeoMeTpoM?
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[IutaHHs A9 caMOTIEPeBIPKY Micis BUBYSHHS MaTepialliB 1abopaTopHOi podoTu Neb

SIKi pe4OBHHYM HA3MBAIOTH eJIeKTpoJiTaMu?

3a AKUM NPUHLIHUIIOM €JIeKTPOJITH MOALISIIOTH HA CIIbHI, CepeIHbOI CHJIN Ta caa0Ki?
1o Take cTyneHp Aucouialii Ta KOHCTaHTa JUCOLaLii eJIeKTpomiTa?

Bona, sx peyoBuHa, € CUIBHUM YU CIA0KUM €IEKTPOIIITOM?

SIki HeopraHiuHi pe4OBHHHU € eleKTpPOJIiTAMHU?

Sk B110yBa€ThCs CTyMiHYACTA TUCOLIAIIIS CITAOKUX €IEKTPOJIITIB?

o Take ioHHui 100yTOK BOAU?

JlaiiTe BU3HAYEeHHS BOJAHEBOro nokasHuka (pH).

Slke 3Hayennss pH y pi3HUX cepeJoBHIAX BOAHUX PO3YUHIB?

. SIKl pe4OBHHHM Ha3UBAIOTh KUCIOTHO-ITYKHUMU 1HAUKATOpaMu?

. SIky peaxkuiro Ha3UBalOTh TigpPoTi3?

. SIki THIM coJteil TiApoai3yTh? KMl THII CoJleH He MiIArae peakuii riagpoJisy?
. 3a IKHM MOKA3HUKOM BH3HAYAKTH CHJIY Ta CJIA0KICTh KHCJIOT Ta OCHOB?

. SIki 3HaYeHHs npuiiMae pH y po3yuHax pizHUX THIIB cojiei?

. SIki hakTOpHM BIUIMBAIOTHh HA MPUCKOPEHHs peakilii riapomizy? [oscHITh, doMy.

. SIx moaBUTH T11p0Ii3?

[Iuragus Ui caMOIIEPEBIPKY Hics BUBYEHHS MaTepialiiB sadopaTtopHoi podoTu Ne7

Ski npouecy Ha3UBAKTHCH OKMCJIEHHSAM TA BiIHOBJIEHHAM ?

Ski npouecu Bif0yBalOTHCHA 3 OKUCHUKOM Ta BiTHOBHMKOM HiJ yac nporikanasg OBP?
YuM xapaKkTepu3y€Thesl CTYMIHD OKUCICHHA?

VY 4oMy CYTHICTh peaKilii OKHCHO-BIJITHOBHOTO AUCTIPOTIOPI[IOHYBAHHS?

Sk po3paxyBaTtu (paKTOP €KBIBAJIEHTY Ta MOJISPHY Macy €KBiBaJIeHTY OKHCHHUKA Ta
BiZlHOBHUKA?

SIKi ICHYIOTh TUIIM OKMCHO-BITHOBHUX PEaKIii?

SIka NOC/III0BHICTH CKJAJAHHA OKHCHO-BIIHOBHHX peakuiili MeTOA0M eJIeKTPOHHO-
ionHoro 0anancy? Hasenith npuk/aau.

Ha3BiTh OKMCHUKH, 1110 MAIOTh BEJTMKE 3HAUEHHS y TEXHIIll Ta Ja0OpaTOpHINA MPAKTHUIL.

5. IIMTAHHS 10 3AXOJIB IIOTOYHOTI'O, IIICYMKOBOI'O TA
CEMECTPOBOI'O KOHTPOJIIO

5.1. TecToBi 3aBAaHHS 10 MOAYJIbHOI KOHTPOJIbHOI podoTH MoayJst 3M-«0»

Cepen HaBeneHUX (HOPMYIIIOBaHb BUOEPITh 3aKOH CTAJIOCTI CKIIay PEUOBUH
[1, c. 23-24; 3, c. 10-11]

Cepen HaBeneHux (Gopmys Bu3HauTe HOpMyITy OCHOBU [1, c. 39-44; 8, c. 85-93]
Cepen nepeniueHNX BUOEPITh GOPMYITY KUCIOTH [1, c.39-44; 8, c. 76-84]
Cepen HaBeneHUX GopMyIl BUOEPITH GOpMYITy COIi [1, c.39-44; 8, ¢.93-103]
Cepen HaBeneHux Gopmys BUOEPITh GOPMYITY OKCHIY [1,c.39-44; 8, c. 70-75]

Bubepith npaBuibHe 3HaUCHHS MOJISIpHOT Macu opTtodochaty Hatpiro NazPO,
[1, c. 26-28, 44-45; 3, ¢c. 7-8; 9, c. 6-18; 10, c. 10-40]
Bubepite npaBuibHe 3HaAUYECHHS MOJIIPHOT Macu cynbdary 3amiza (11).
[1, c. 26-28, 44-45; 3, ¢c. 7-8; 9, c. 6-18; 10, c. 10-40]
VYkaxiTh, IKa KUTbKICTh TpaMiB Biamosigae 1 Mmonb kucHio (O,)
[1,c.26-28;3,¢.7-8;9, c. 6-18; 10, c. 10-40;]
Axuit 06’em (11) Bianmosigae 1 monb razy NO,?
[1,c.26-28;3,c.7-8;9,c. 6-18; 10, c. 10-40]
BubGepiTh BipHe 3HaueHHs Macu (T) 1 Monekynu giokcuaa kapbona CO,
[1,c.26-30;3,c.7-8;9, c. 6-18; 10, c. 10-40]
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11. Sxwuii 06’em 3aiimae 1 moab kucHio (05)?  [1, ¢. 26-28; 3, ¢. 7-8; 9, ¢. 6-18; 10, c. 10-40]
12. Cepen nHaBeneHux (GopMysn BHU3HAUTE PSAOOK, YTBOPEHUU JIHIIE 3 THX EJIEMEHTIB, SKI
HA3WBAIOTh JIYKHUMH METAJIAMH. [1, c. 46-52; 8, c. 22-30; 9, c. 19-37; 10, c. 40-82]
13. Busnaure paa0K, yTBOPEHHI JIUIIE 3 THX €JIEMEHTIB, SIKi HA3UBAIOTh TaJOT€HU
[1,c.46-52; 8, c. 22-30; 9, c. 19-37; 10, c. 40-82]
14. BusHaure psIOK, YTBOPEHHUH JIMUIIIE 3 TUX €JIEMEHTIB, K1 HA3MBalOTh 1HEPTHI (OJaropoaHi)
rasu [1, c. 46-52; 8, c. 22-30; 9, c. 19-37; 10, c. 40-82]
15. Ha3BaTH eeMeHT, eleKTporHa Gopmyina sikoro 1s22s72p*
[1,c.46-52; 8, c. 22-30; 9, c. 19-37; 10, c. 40-82]
16. BubepiTh enemMeHT, MeTaliqHi BIACTHBOCTI SIKOTO HAHCHITBHIIIII:
[1,c.46-52; 8, c. 22-30; 9, c. 19-37; 10, c. 40-82]
17. BubGepiTh eeMeHT, HeMeTaTI9H1 BJACTUBOCTI SKOTO HaWCHUITBHIIIII:
[1, c. 46-52; 8, c. 22-30; 9, c. 19-37; 10, c. 40-82]
18. Bubepith, sxy Mmacy () kucinotu HCl tpeba momatm mo 10 rpamiB myry KOH, mo6

MPOMIIIIa peakiis HeHTpami3arii [1, c. 43-45]
19. fIxa 3 mpuBeACHUX peaKIliii € peakiiero oOMiHy? [8, ¢.30-32]
20. SIxa 3 MpUBEICHUX PEAKIIiH € PEaKIN€I0 CIIOTyUeHHS? [8, c. 30-32]
21. SIxa 3 MPUBEACHUX PEAKIlii € PEaKIliero po3KiIamy? [8, c. 30-32]

5.2 TecToBi 3aBIaHHS 10 MOYJ/JbHOI KOHTPOJIbHOI po6oTu Moayas 3M-JI1

1. Bubepith, sIKy BJaCTUBICTh XapaKTEPHU3yE MarHiTHE KBAHTOBE YHCIIO.

[1, c. 82-85; 3, c. 18-19]
2. BubepiTh, sIKy BIaCTUBICTh XapaKTEPHU3y€E CIIIHOBE KBAHTOBE YHCIIO.

[1, c. 82-85; 3, c. 18-19]
3. OOGepiTh nMpaBUIbHY (GOPMYITY BUIIIOTO OKCHAY €IIEMEHTY 3 €NEeKTPOHHOI KOH(Irypari€eto

atoma 1s8%25%2p°3s°3p°3d'%4s°4p? [1, c. 47-54, 85-99; 3, ¢. 22-27]
4. OO6epiTh, SKHM  €JIEMEHT  BIJMOBIA€  EINEKTPOHHIM  KOHQIrypamii  aToma
15%25°2p®3s%3p°®3d"%4s%4p° [1, c. 85-99; 3, c. 22-27]
5. BuGepiTh YoMy JOPIBHIOE YHCIO HEHTPOHIB y siapi i3otommy ~'O [1, c. 103-106; 3, c. 16-17]
6. BulepiTh, 5Kl 3 pEHOBUH HE BITHOCATHCS 10 METaJiB [1, c. 100-103; 3, c. 22-24]

7. Tlpu po3unHEHHI Kajito y BOJIl BUIUISIEThCS TOprounii ra3. Bubepits 1eii ras.
[1, c. 100-103; 3, c. 22-24]
Sxe 3HAUEHHS BaJICHTHOCTI MarHiro B yCiX HOTO CIOJTyKax? [1, c. 100-103; 3, c. 22-24]
9. Ski peyoBMHU yTBOPIOIOTHCS MpH B3aeMmoii rigpokcuay dhepymy(Ill) 1 H,SO,
[1,c.39-44; 4, c. 15-22]
10. Bubepits BapiaHT Bianosizi, B sikomy nepepaxosani TIJIBKU okcuan Hemeranis
[1,c.39-44; 4, c. 15-22]
11. Bubepete BapianT Bignosizi, B sikomy nepepaxosani TIJIBKU oxcuan meranis
[1,c.39-44; 4, c. 15-22]
12. Kparum npoBiIHUKOM €JICKTPUYHOTO CTPYMY 3 IepepaxoBanux € [1, c. 39-44; 4, c. 15-22]
13. 3 mepepaxoBaHUX HEMETATIB JACKIIbKa aTOTPOIMHUX MOaU(IKaIliil Mae [1,c.22-23]
14. Anotpomnnoro moaudikamiero Kapoony HE €... [1, c.22-23]
15. BcTaHOBITH BIAMOBIIHICTh MK Ha3BOIO 3B'I3KY Ta MEXaHI3MOM YTBOPEHHS
[1,c. 115-154; 3, c. 27-29]
16. Binmcranb MiXK siipaMu aTOMIB B MOJIEKYITi, HA3UBAETHCH ... [1,c. 115-154; 3, ¢c. 27-29]
17. SIxwii Tan riOpuam3anii enekrpoHHux xmap B Mmosiekyini PCls  [1, c. 115-154; 3, ¢. 27-29]
18. Sxuii Tin riOpuanzanii eJeKTpoOHHUX XMap B Mostekym BF;  [1, ¢c. 115-154; 3, ¢. 27-29]

oo

19. Sxwii ximMiuHMI 3B's130K B MoJiekysi HI? [1,c. 115-154; 3, c. 27-29]
20. Ywmcno moaBiiHUX 3B'SA3KiB 301UIBIIYETHCS B PAY ... [1,c. 115-154; 3, ¢. 27-29]
21. Yucno 6-3B's13KiB 30UTBIIYETHCS B PSAY ... [1,c. 115-154; 3, c. 27-29]
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23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.

35.
36.

37.

38.

39.

40.
41.

42.

43.

44,

=

Bubepith BTaCTUBOCTI KOBaJIGHTHOT'O XIMIYHOTO 3B'S3KY ... [1,c. 119-140; 3, c. 27-29]
Yucso XiMidHUX 3B'SI3KIB B MOJIEKYJIax 301IbIIyeThCs B pady ...[1, c. 115-154; 3, ¢. 27-29]
YoMy nopiBHIOE JOBKUHA AUMONsS MoJieKyinu H,S |, skmo munonbamii MmomeHT = 0,94 D.
[3,c. 32]
Sk Ha3UBaKOTHCSA JITaHIH, K1 3aMarOTh B KOOpAWHAIIIHHIN cdepi ABa a00 KibKa MiCIlh?
[1, c. 583-604; 3, c. 41-44]
KinbkicTh Miclib y BHYTPIIIHINA cepl KOMIUIEKCY, SIKI MOXKYTh OyTH 3alHSTI JiraHaaMu
Ha3UBAIOTHCH ... [1, c. 583-604; 3, c. 41-44]
Bubepits koopauHaniitny popmyy TpuaminxioporuiatuHa(ll) xmopumay
[1, c. 583-604; 3, c. 41-44]
Bubepith koMIIekcoyTBOproBay y komiuiekcHii cromyii [Co(NO;),CI(NH3)s]
[1, c. 583-604; 3, c. 41-44]
Bubepits sniranan y komruiekcHii conyii Mg[BeClz(OH)] [1, c. 583-604; 3, c. 41-44]
Bubepith 3HaueHHs 3apsay komiuiekcHoro ioHy [Cr(NH3)4PO4] [1, c. 583-604; 3, c. 41-44]
Cryminb okucHEeHHs komiuiekcoyTBoproBada y K[Fe(CN)4(NHs),] nopisHioe
[1, c. 583-604; 3, c. 41-44]
3aps KOMIUIEKCHOTO 10HY, 3apsii 1 KOOpAHWHALIWHE YHCIO KOMIUIEKCOYTBOpIOBada y
komrutekcHii croymi [Pd(H,O)(NHs)3]Cly mopisHiooTh [1, c. 583-604; 3, c. 41-44]
Bubepith koopauHalliiiny ¢opmyny KoMmiuiekcHoi crnonyku twiatuan  (IV), 1o
CcKIIanacThes i3 yactok Pt*, NH;, CI” [1, c. 583-604; 3, c. 41-44]
BcTanoBiITh BiAMOBIAHICTS MIXK TUIIOM PEAKIIii 1 PIBHSAHHIM PEakKiiii KOMIIJIEKCHUX CIIOTYK
[1, c. 583-604; 3, c. 41-46]
XiMiuHa TepMOJMHAMIKa BUBYAE ... [1, c. 166-169, 195-204; 3, c. 49-50]
BuOepiTh, siki BeTUYUHU € QYHKIISIMHA CTaHY TEPMOJIUHAMIYHOT CUCTEMH:
[1, c. 166-169, 195-204; 3, c. 49-64]
[epmuii 3aK0H TEPMOIMHAMIKH BiIOOpaXKa€ 3B'SI30K MiK:
[1, c. 166-169, 195-204; 3, c. 49-64]
TenoBuii edekt peaxiii, 10 TPOTIKAE MPHU MOCTIHHOMY 00'eMi, BIIMOBIIAE 3MiHI ...
[1, c. 166-169, 195-204; 3, c. 49-64]
SIxi ximMiuHI poriecH BiAOyBatOThCs 3 €HIOTEpMIYHUMU eheKToM?
[1, c. 166-169, 195-204; 3, c. 49-64]
MUMOBUIBHUM HA3UBAETHCSA MPOIIEC, SIKUH ... [1, c. 166-169, 195-204; 3, c. 49-64]
B sxoMy CHIBBIZHOLIEHHI 3HAXOIATHCSA EHTPOMII TPhOX AarperarHuX CTaHIB OJHI€]
pedoBuHU: a3 (T), pinuHa (p), TBepe TiIo (TB)? [1, c. 166-169, 195-204; 3, c. 49-64]
BkaxiTh, B AKUX Mpoliecax 1 3a sSIKHX YMOB 3MiHa €HTpOIli MOXKE JOpPIBHIOBATH POOOTI
npoiecy? [1, c. 166-169, 195-204; 3, c. 49-64]
B 1300apHO-130TepMiYHIX yMOBax B CHCT€MI MHUMOBUIBHO MOXXYTh 3I1MCHIOBATHUCS TaKi
MIPOIIECH, B pe3yJIbTaTi SkuX eHepris ['160ca ... [1, c. 166-169, 195-204; 3, c. 49-64]
B sxoMy 3 HACTyIMHHMX BHITQJIKIB pEaKIlisl He3AIHCHEHHA MPU OY/Ib-IKHX TeMIIepaTypax”?

[1, c. 166-169, 195-204; 3, c. 49-64]
5.3 TecToBi 3aBAaHHA 10 MOAYJILHOI KOHTPOJILHOI podoTu MoayJisi 3M-JI2

B skMX OJMHHIISX BUMIPIOETHCS MBUIKICTh XiMiuHOI peakii? [1, c. 170-181; 3, c. 65-70]
Bubepits npaBmibpHUI BapianT GopmymtoBanHs [Ipasuna Bant-T'odda.

[1,c. 170-181; 3, c. 65-70]
BinnoBinHo A0 sikoi Teopii, B peakiii MOKyTh OpaTH y4acTh TUIBKH Ti MOJIKYJIH, €HEPTis
SKUX OIL7bpllIa 3a CEPEIHI0 EHeprii MOJIeKyJl Ha SKyCh MEeBHY BenuuuHy? BubepiTsh
NpaBUJILHUN BapiaHT BiAMOBIII. [1,c.170-181; 3, c. 65-70]
SIk HA3UBAETHCS PEYOBHHA, IO CIIOBUIHHIOE IMBHJIKICTH XIMIYHOT peaKIlii?

[1,c. 170-181; 3, c. 71-75]
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217.
28.

Sk 3anumeThcs BUpa3 A MBUIAKOCTI peakiii A + 2B = C? [1,c.170-181; 3, c. 65-70]
YV CcKUIbKM Pa3iB 30UIBIINTBHCA WBUAKICTE peakuii Hy oy + 15 () — 2HI () npu ninsuimenns
TUCKY B CHCTEMI1 BJIB14i? [1,c. 170-181; 3, c. 65-70]
Ha 110 BKka3ye KOHCTaHTa MIBUAKOCTI PEAKIIii? [1,c. 170-181; 3, c. 65-70]
Bubepith npaBmiibHE TBEPIKCHHS: YOMY KaTali3aTop MPUCKOPIOE XIMIYHY peakiito?

[1,c. 170-181; 3, c. 71-75]
VY cucremi COypy + Cipy = 2COyy, AH > 0 3MimieHHs XiMiYHOI piBHOBAarW BIPaBO
BiIOYIETHCS 32 IKUX YMOB? [1,c. 184-194; 3, c. 76-81]
V cucremi Ny + Oy = 2NO(ry) — Q XimMiuHa piBHOBAra He 3MIIIY€EThCA 33 IKMX YMOB?

[1,c. 184-194; 3, c. 76-81]
VY skiit cucTeMi 3MiHA TUCKY HE MPUBEC 10 3MIIICHHS XIMIYHOT piBHOBAru?

[1,c. 184-194; 3, c. 76-81]
[lo HeoOXiaHO AJIst 301IBIIICHHS IIIBUAKOCTI XIMIYHOI peaKIlii?

2AgNO3(TB) = 2Ag(TB) + OZ(r) + 2N02(r)

[1,c.170-181; 3, c. 65-70]

[Ilo HeoOXiIHO IS TOTO, OO 3HU3UTH IBUAKICTh XIMIYHOI peaKlii?
2AgNO3(TB) = 2Ag(TB) + OZ(r) + 2N02(r)

[1,c.170-181; 3, c. 65-70]
[Ipu 30inbIIeHH] TUCKY TiABUIIYETHCS MBUAKICTH PEAKIlli y IKMX cHcTeMax?

[1, c. 170-181; 3, c. 65-70]
3a sIKUX YMOB XiMI4Ha piBHOBAara B CUCTE€MI 3MICTUTHCS B 01K MPOAYKTY peaKiii?

CO(F) + 2H2(1-) = CHgoH(r) + Q

[1,c. 184-194; 3, c. 76-81]

3a AKX YMOB pIBHOBara B CUCTEMi 3MICTUTHCA B 01K MPSAMOT peaKiiii?
CO) + HoOpx) = COs) + Hagr)

[1,c. 184-194; 3, c. 76-81]

SIki (hakTOpH HE BIUIMBAIOThH Ha 3MILIECHHS XIMIYHOT pIBHOBAaru B cuctemi?
2C2H5OH()K) = C2H5—O—C2H5 (oK) + Hzo(m) — Q

[1,c. 184-194; 3, c. 76-81]
SIki cucTeMu Ha3WBAIOTHCS ICTHHHUMH PO3YHMHAMU? [1,c.213-223; 3, c. 83-85]
SIKi pedoBUHU T0OpE POIYMHSAIOTHCS Y MOJSIPHUX PO3YMHHUKAX ?

[1,c.213-223; 3, c. 83-85]
[Tpu po3unHeHH] cyMmilli IEKUTbKOX ra3iB PO3YMHHICTH KOKHOTO KOMIIOHEHTA CyMIllll pU
MOCTIMHIN TeMIiepaTypl MHpomnopuiiiHa Horo mnapiialbHOMy THUCKY HaJ PIAMHOI 1 HE
3aNIeKUTh B 3arajibHOTO THCKY cyMiii. Lle popmymtoBaHHs 3aKOHY SIKOTO 3aKOHY?

[1, c.218-230; 3, c. 89-94]
Bubepith BipHE BU3HaUEHHS MacOBOI YaCTKH, BUPA)KEHOI Y BiICOTKAX.

[1,c.214-215; 3, c. 87-88]
BubepiTh BipHE BU3HaYEHHS MOJIIPHOI KOHIICHTpAIlil pEeYOBUHU

[1,c.214-215; 3, c. 87-88]
BuOepiTh BipHe BU3HAUEHHS MOJISIIbHOI KOHIIEHTpAIlll peYOBUHU

[1,c.214-215; 3, c. 87-88]
KomiratuBHMMHU BJIACTUBOCTSIMH HA3MBAIOTHCS TI BIIACTUBOCTI, SIKI 3alie)KaTh Bl SIKHX

dbakTopiB? [1, c. 218-230; 3, c. 89-94]
Skuii 3aKOH BHU3HAYA€ 3aJICKHICTh THCKY HACUYEHOI Mapy PO3YMHHUKA HaJ PO3UYMHOM Bij
MOJIBHOI YaCTKU PO3YMHEHOT peYOBUHU? [1, c. 218-230; 3, c. 89-94]

SIlkomy BHpa3y B MaTeMaTH4Hil (opMi BiMOBiIae 3aKkoH ocMocy 3a Bant-I'oddom?

[1, c. 218-230; 3, c. 89-94]
[I{o mokasye [30ToHIuHNN KOoedirieHT? [1,c.231-233; 3, c. 95-96]
SIxe piBHSHHS 10HHOTO TOOYTKY BO/H ? [1,c. 251-257; 3, c. 98]
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[Ilo Take BOJIHEBUI MMOKAa3HUK? [1,c.251-257; 3, c. 99]
Yomy nopiBHIOE cyMa TiAPOKCHIIBHOTO 1 BOAHEBOTO MOKAa3HUKA Y BOJHUX PO3YMHAX?
[1,c.251-257; 3, c. 99]

SIkomy 3HadyenHIo nopisuroe pH npu COH™ > CH™ [1,c. 251-257; 3, ¢c. 99]
[Tpu pH < 7 sikuiM BBa)arOTh CEPEIOBUIIEC POIUUHY? [1,c.251-257; 3, c. 99]
Bix goro 3anexuts 3nauenHs pH kuciotHoi 6ydepHoi cucremu?

[1,c.251-257; 3, c. 102-104]
Sy HeopraHiuHY PEUYOBHHY BIAMOBIAHO 10 Teopii AppeHiyca Ha3MBalOTh OCHOBOIO?
[1, c. 233-249]
3rigHo [IpoToniTHuHO1 TEOpii IKY HEOPraHIuHy pEYOBUHY HAa3UBAIOTh KUCIOTO?
[1, c.242-249; 3, c. 101-107]
BianosigHo 1o Teopii JIptoica sika HeopraHiyHa PEYOBHHA € KUCIOTOO?
[1, c. 242-249; 3, c. 101-107]

Bubepith pedoBHHH - cTTaOKi €NEKTPOTITH. [1,c.251-257; 3, c. 96-100]
[I{o Ha3WBaIOTh «CTYIIHD EIEKTPOTITUYHOT AUCOIIAIii»? [1, c. 233-240; 3, ¢. 96-100]
Bix goro 3ajieXUTh CTYIIHB AUCOIIAIT CITAOKUX €IeKTPOITIB?

[1, c. 233-240; 3, ¢c. 96-100]

3a AKX YMOB 3MEHIIY€ETHCS CTYMIHb TUCOIIAI] CIIa0KOT0o eIeKTPOTITY?
[1, c. 233-240; 3, ¢.96-100]

YTBOpeH1 IpH AMCOIIAIlT eJICKTPOITY HETaTUBHO 3aps/KCH] YaCTUHKH HAa3UBAIOThCS:

[1, c. 233-240; 3, c. 96-100]
[Ipu crymiHYacToi Aucomiamii eIeKTPOIiTy KOHCTaHTa JUCOIialii 3 KOKHUM HACTYITHUM
piBHEM $SIK 3MIHIOE€THCS? [1, c. 233-240; 3, c. 96-100]
[Ilo Ha3uBarOTh aKTUBHICTIO 10HIB? [1, c. 240-242; 3, ¢. 99-100]
Jlo sIKMX peaxiliii BIAHOCUTBCS peaKilis T1Apoi3y? [1, c. 257-263; 3, c. 104-105]
BkaxiTh cisib, y BOJHOMY pO3uuHi sIKOi (peHondTanein mae MaTuHOBE 3a0apBICHHS.

[1, c. 257-263; 3, ¢.104-105]
SIki peakiiii HA3UBAKOTHCS OKUCHO-BIAHOBHUMU peakiismMu? [1, ¢. 264-272; 4, c. 142-153]

SAxunii eeMEeHT Ha3UBAETHCS OKUCHUK? [1, c.264-272; 4, c. 142-153]
VYCTaHOBITH BIAMOBIIHICT MDK HamiBpeakilisMA 1 Ha3BOKW TMporecy (OKHCIEHHS,
B1THOBJICHHS ) [1,c.264-272; 4, c. 142-153]

SIka 3 HaBeJICHUX PEUYOBHH MOKE OYTH TiIbKU BigHOBHUKOM? [1, ¢. 264-272; 4, ¢.142-153]
5.4 TecToBi 3aBJaHHS 10 MOAYJ/JIbHOI KOHTPOJIbHOI podoTn MoayJs 3M-I11

XiMIYHHI €KBIBaJCHT — IIE. ... [2, c. 7-10; 4, ¢.25-32; 5, ¢. 15-16, 25-27]
SIK BUBHAYHTH, SIKY CaM€ YaCTHHY MOJICKYJIM CTAHOBHTDH XIMIYHHI C€KBIBAIICHT PEUYOBHHU?
[2,c.7-10; 4, ¢.25-32; 5, c. 15-16, 25-27]

daxTop €KBIBAJICHTHOCTI — II€. . .: [2, c. 7-10; 4, ¢.25-32; 5, ¢. 15-16, 25-27]
s HNOj3 B peakmnii S + 6HNO; — H,SO4 + 6NO;, + 2H,0 dakrop ekBiBaIeHTHOCTI
JOPIBHIOE. .. [2,c. 7-10; 4, ¢.25-32; 5, c. 15-16, 25-27]
Jns HaPO, B peakmii HsPO, + Ca(OH), = CaHPO, + 2H,0 ¢dakrop ekBiBajIeHTHOCTI
JIOPIBHIOE. .. [2, c. 7-10; 4, ¢.25-32; 5, ¢. 15-16, 25-27]

Jlnst meperBopennst C,0,% — 2CO,° GakTop eKBiBATEHTHOCT] OKCATAT-I0OHA TOPIBHIOE. . .
[2, c. 7-10; 4, ¢.25-32; 5, c. 15-16, 25-27]
Momnspua maca exiBaienty HNO, B peakmii HNO, + Br, + H,O — HNO; + 2HBr

JOPIBHIOE. .. [2, c. 7-10; 4, ¢.25-32; 5, ¢. 15-16, 25-27]
Monsipaa maca exBiBasienty Ca(OH), B peakiii 2AICI; + 3Ca(OH), = 3CaCl, + 2AI(OH)3
JOPIBHIOE. .. [2, c. 7-10; 4, ¢.25-32; 5, c. 15-16, 25-27]

Yomy Z[OplBHIO€ ekBiBajeHTHHI 00'eM BogHi0? [2, c. 7-10; 4, ¢.25-32; 5, ¢. 15-16, 25-27]
Yomy N0piBHIOE €KBiBaJCHTHUI 00'eM kucHIO?  [2, ¢. 7-10; 4, ¢.25-32; 5, c. 15-16, 25-27]
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Yomy nopiBHIO€ (hpakTop ekBiBaieHTHOCTI rigpokcuay mimi (I1):
[2, c. 7-10; 4, c. 25-32; 5, ¢. 15-16, 25-27]
Po3paxyiiTe KIIbKICTh €KBIBAJIEHTY CIPYaHOI KMCIOTH, Maca sIKoi 49 T.
[2,c. 7-10; 4, ¢.25-32; 5, c. 15-16, 25-27]
BusHauuTH 06'eM, o 3aiiMaroTh 5,4-10% MoJIeKyl KUCHIO (H. V.)
[2,c. 11-22; 4, ¢.33-40; 5, c. 45-47]
Ckinpku MOJIIB cTaHOBUTH 00'eM razy (Cl,), o nopiBHioe 224 z[M3 3a H.Y.?
[2, c. 11-22; 4, ¢.33-40; 5, c. 45-47]
SIka KiIbKicTh MOJIIB MicTHTECS B | M° TIOBIiTpS 3a H. y.?
[2,c. 11-22; 4, ¢.33-40; 5, c. 45-47]
CKUIbKM MOJIEKYJ aMOHIaKy MICTUTBCA B 5,23 T HOro pe4yoBUHU?
[2,c. 11-22; 4, ¢.33-40; 5, c. 45-47]
Sxi mporecy B ra30BUX CHCTEMaxX po3riisiaae 3akoH boiins-Mapiorra?
[2,c.11-22; 4, c.33-40; 5, c. 30]
Sxi mporecu B ra30BUX CHCTeMax po3risaae 3akoH [eii-Jlroccaka?
[2, c. 11-22; 4, ¢.33-40]
Sxi mporecu B ra3oBUX cuctemax posrisiaae 3akoH Llapnsa? [2, c. 11-22; 4, ¢.33-40]
Maremaruune 00'eTHAaHUM Ta30BUI 3aKOH 3aMUCY€ETHCS PIBHSHHSIM ...
[2, c. 11-22; 4, ¢.33-40]
VYHiBepcallbHa ra30Ba CTajla PO3PaXOBYETHCS 32 PIBHSIHHSIM ... [2,c. 11-22; 4, ¢.33-40]
3HaveHHs yHIBEpPCAIbHOI Ia30BO1 CTaNOI, 10 TOPiBHIOE 8,314, Mae pO3MIPHICTS ...
[2, c. 11-22; 4, ¢.33-40]
3HaueHHs yHIBEpCaJIbHOI T'a30B0Oi cTanoi, mo gopiBHIoe 0,082, Mae po3MipHICTS ...
[2,c. 11-22; 4, ¢.33-40]
YoMy OpIBHIOE 1 IKUX 3HaY€Hb MOK€ Ha0yBaTH MarHiTHe KBaHTOBE YMCIIO, AKIIO | =27
[2, c. 40-46; 4, c.53-59]
SIkux 3Ha4eHb HAO0yBae MOOIYHE KBaHTOBE YUCIO I, sikmo n = 3?7 [2, ¢. 40-46; 4, ¢.53-59]
CKUIbKM HEUTPOHIB 1 IPOTOHIB MalOTh SiApa HAaHOUIbII NOIIMPEHUX 130TOMIB €JIEMEHTIB 3
nopsKoBUMH HOMepamu 14 ta 337 [2, c. 47-53; 4, c. 53-59]
Yomy J0piBHIOE CyMapHUU CITiH [T 5 enekTpoHiB Ha d-opOitami? [2, c. 47-53; 4, c. 53-59]
SIx1 aToMHI OpOiTai 3aOBHIOIOTHCS €eKTpoHamu padie: 4s uu 3d; 5p uum 4d; 5d um 41?
[2, c. 47-53; 4, c. 53-59]
Enextponna ¢opmysa 30BHIIIHBOTO EHEPTETHYHOTO PiBHS aToMa CIpKH ...
[2, c. 47-53; 4, c. 53-59]

B sixomy BapiaHTi HaBeJIeH1 aTOMH 1 10HH, III0 MalOTh €JIEKTPOHHI KOHQIrypalii 0JIHaKoOBi 3

atomoM 1gAr: Ca**, CI", K*, Ba®*, %, As*, AI**? [2, c. 47-53; 4, ¢. 53-59]
JIo SIKOTO THUIY BiTHOCHUTBHCS 3B'SI30K y OlHApHINM CIIONYI, IO CKJIAJAETHCA 3 aTOMIB, SIKi
MaroTh eekTporHi hopmymn [He] 2s*2p” ta [He] 2s™? [2,c. 53-72; 4, c. 59-67]

SIxy popmy MaroTh OpOiTalli BaJIEHTHUX €1eKTPOHIB aroma LluHky?

[2, c. 53-72; 4, c. 59-67]
CKiTbKH HECTIApEHHUX €JIEKTPOHIB MA€ aToM XJIOPY B HE30y/PKEeHOMY CTaHi?

[2, c. 53-72; 5, c. 80-85]
VY sikoi BiIMOBIII HABECHI CITOJYKH TUTLKU 3 I0HHUM 3B'sI3KOM:  [2, ¢. 53-72; 4, ¢. 59-67]
VY K01 3 MPOCTUX PEUOBUH — CIPKH YH CEJIEHY — 3B'SI30K MK aTOMaMU CHJIBHIIINAN 1 4oMy?

[2, c. 53-72; 4, c. 59-67]
Po3micTiTh Monekynu B MOpSAAKY 30UIbIIEHHS €Heprii (€HTaubIlli) pO3pHUBY 3B'A3KY
eineMeHT — Boaens: H,Se — H,O — H,S — HoTe [2, c. 53-72; 4, ¢.59-67]
CkinbkH T-3B's13K1B B MoJiekyii H,SO,4? [2, c. 53-72; 4, ¢.59-67]
BnactuBocTi, XapakTepHi JIJIs1 p€YOBHH 3 MOJIEKYJISIPHOIO KPUCTATIYHOIO IPATKOIO. . .

[5,c.107-109]
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B sikomy BapiaHTi yci mepepaxoBaHi peYOBUHU MAaIOTh aTOMHY KPUCTAIIYHY IpaTKy?
[5,¢.107-109]

VY poni KOMIUIEKCOYTBOPIOBaYa MOXKYTh BUCTYMATH. .. [2, c. 196-209; 4, ¢.69-77]
JIeHTaHTHICTH JIiranga — Ie. .. [2, c. 196-209; 4, ¢.69-77]
Koopaunariiine uucio — 1e.. ..: [2, c. 196-209; 4, ¢.69-77]
VY 30BHiIIHIN chepl KOMIUIEKCHOT CIIOJIYKH MOKYTh OyTH MPUCYTHIMH. ..

[2, c. 196-209; 4, ¢.69-77]

3apsi1 BHYTPIIIHBOI KOOPAMHAIIIHOI chepu CKIaTaeThes. .. [2, c. 196-209; 4, ¢.69-77]
[oHM 30BHINTHBOT C(hepr KOMIUIEKCHOT CIIOJTYKH. .. [2, c. 196-209; 4, ¢.69-77]
BkaxiTh npaBmiibHy Ha3By KoMIutekcHOI cionyku [ Al(H,0)sOH]SO,:

[2, c. 196-209; 4, c.69-77]
BkaxiTh npaBuiibHy Ha3By KoMInieKCHOI croayku Na[Cr(H,0),F,]:

[2, c. 196-209; 4, c.69-77]
Bubepits popMyny KOMIUIEKCHOT CIIONYKH, sika Ma€ Ha3By xjopun TerpaamMiniinka(ll) i
BHU3HAUTE CTYMiHb OKUCIIEHHS ii KOMIIJIEKCOYTBOPIOBayYa. [2, c. 196-209; 4, ¢.69-77]
Bubepite (popMyny KOMIUIEKCHOI CIIOIyKH, SK€ Mae Ha3By Terpaiogokobamsrar(IIl)
HaTpil0, BHU3HAUTEe  3apsii  KOMIUIEKCHOTO 10Ha 1  KOOpJWHAIIMHE  YHCIIO
KOMILIEKCOYTBOPIOBAYa. [2, c. 196-209; 4, c. 69-77]
B ex3orepMiuHiii peakIlii eHTabIIisg peaKIifHOi CHCTeMH Ma€ 3HAYEHHS. ..

[2, c. 73-89; 4, ¢.78-88; 5, c. 148-168]
CraHIapTHOIO TEIUIOTOIO (EHTAJIBITIEI0) YTBOPEHHS HA3UBAETHCA:

[2, c. 73-89; 4, c. 78-88; 5, c. 148-168]
Po3MipHICTh CTaHAAPTHOI €HTANBITIT YTBOPEHHS PEUOBUHU ...

[2, c. 73-89; 4, c. 78-88; 5, c. 148-168]
3a sIKUX YMOB CcHpaBeIMBUI 3aK0H ['ecca: ... [2, c. 73-89; 4, c. 78-88; 5, c. 148-168]
Jns IKMX PE4OBHH CTaHJApTHI TEIIOTH yTBOpeHHs (AHCy,, ) nopiBHIOE HYIO?

[2, c. 73-89; 4, c.78-88; 5, ¢.148-168]
binbuiicTe XiIMIYHMX peakliil NpoxXoJiTh Y BIAKPUTHX cUCTeMax. SIK BU BBaxaere,
3QJICKUTh BEJIMUMHA CHTAJIBITIT XIMIYHOT peakilii BiJ HASBHOCTI B CHCTEMIi KartajizaTopa?

[2, c. 73-89; 4, c.78-88; 5, ¢.148-168]
Jpyruii 3aK0H TEPMOIMHAMIKH MaTEMAaTHYHO 3aITUCYEThCS TaK:

[2, c. 73-89; 4, ¢.78-88; 5, ¢.148-168]
Entpomis (S) — kpurepiit Mexi MpOTIKaHHS XIMIYHHMX MPOLIECIB B 130JbOBaHINA CUCTEMI. Y
PIBHOBa)XHOMY CTaHi ... [2, c. 73-89; 4, ¢.78-88; 5, ¢.148-168]
Enepris ['enpMrosnbiia — 1e TepMoIMHAMIYHUEN TIOTEHITIAN, SKUH BU3HAYAETHCS B YMOBaX

[2, c. 73-89; 4, ¢.78-88; 5, ¢.148-168]
He mpoBoasum po3paxyHKiB, BU3HA4Te, B PE3YyJIbTATI SKOI peakiii €HTPOMis CHCTEMHU

30UIBIIYETHCS: ... [2, c. 73-89; 4, c.78-88; 5, ¢.148-168]
SIke 3 BHpa3iB BIANOBi/Aa€ CTaHy XIMIYHOI PIBHOBaru CUCTEMH IPHU MOCTIHHOMY THCKY 1
Temnepatypi? [2, c. 73-89; 4, c.78-88; 5, ¢.148-168]

5.5 TecroBi 3aB1aHHA 10 MOAYJIbHOI KOHTPOJIBHOI podoTn MmoayJst 3M-I12

HIBuaKicTh XIMIYHOT peakIii — 11e. ... [2, c. 89-97; 4, ¢. 88-97; 5, ¢. 175-182]
Bin sikux ¢akTopiB 3a7€KUTh KOHCTAHTA IMIBUAKOCTI PeaKiiii?

[2, c. 89-97; 4, c. 88-97; 5, c. 175-182]
Slxkuit 3 (akTopiB BiAIrpae TOJOBHY pOJIb y 30UIBLICHHI MIBUAKOCTI peakmii mnpu
M1BUILICHHS TeMIIepaTypu? [2, c. 89-97; 4, c. 88-97; 5, c. 175-182]
3a mpaBwioM Bant-I'odhda npu migBuimieHHi temmepatypu Ha 10 rpamyciB IIBHIKICTH
peaxiiii 30UTbITy€eThCs y CKUTBKU pa3iB? [2, c. 89-97; 4, c. 88-97; 5, ¢. 175-182]
Y CKiIbKM pa3iB 3pocTae MBUAKICTH eleMeHTapHoi peakmii 2A + B = 2C, sxmo
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11.

12.

13.

14.

15.

16.
17.
18.
19.
20.

21.

22.

23.

24,

25.

26.

KOHIICHTpAIlisl peareHTiB 301IbITy€E€ThCS BABIY1? [2, c. 89-97; 4, c. 88-97; 5, c. 175-182]
TemmnepaTypHuii Koedili€EHT MBUAKOCTI peakilii JOpiBHIOE 2. Y CKUIBKH pa3iB 3MIHUTHCS
IIBUJIKICTH II€T peakiiii mpu 3MiHi Temneparypu Ha 40 °C?
[2, c. 89-97; 4, c. 88-97; 5, c. 175-182]
[IBuakicTh XiMIYHOI peakilii 3pocTae B 27 pa3iB mpu 3pocTaHHl Temmepatypu Ha 30 K.
Yomy nopiBHIOE TeMnepaTypHuil KoeirieHT 11i€i peakii?
[2, c. 89-97; 4, ¢.88-97; 5, ¢.175-182]
TemmnepaTypHuii Koe(iIlieHT MIBHAKOCTI peakilii JOPiBHIOE TPHOM. Y CKIIBKH pasiB
3MIHUTBCS MIBUAKICTD Ii€1 peakiii mpu 3miHi TemmepaTypu Ha 30 °C?
[2,c. 89-97; 4, c.88-97; 5, ¢.175-182]
VY ckiIbKU pa3iB MOTPIOHO 30UTBIIMTH THUCK, 100 MIBUAKICTH peakilli yrBopeHHs: NO; 1o
peakii 2NO + O, = 2NO, 3pocna B 1000 pazis? [2, c. 89-97; 4, ¢.88-97; 5, ¢.175-182]
TemneparypHuii kKoeQilieHT MBUAKOCTI XIMIYHOI peakilii HopiBHIOE 4. YV CKUIbKU pa3iB
3pocTe MWBUIKICTD LI€T peakiii, Ko TeMrepaTypy miaBuimuty Ha 30 °C?
[2, c. 89-97; 4, c. 88-97; 5, c. 175-182]
Jlns npurotyBanas 5 %-ro po3unny B3sui 400 T MgSO,. fkoro Oyne Maca oliep>kaHoro

po3unHy? [2,c. 106-116; 4, c. 105-109; 5, c. 193-203]
Sxuit 00’em pozunny H,SO, 3 HOpMaNBHICTIO 2 H HEOOXITHO B3ATH IUISI IPUTOTYBAHHS
500 mu1 0,5 H po3unHy? [2, c. 106-116; 4, c. 105-109; 5, ¢. 193-203]

Jlns HerTpanmizallli po3duHy, M0 MICTUTh 2,25 T KHCIIOTH, HEOOXITHO 25 MiI 2 H PO3YHHY
HaTpii rigpokcuy. SIkoro Oyae ekBiBaleHTHA Maca KUCI0TH?

[2,c. 106-116; 4, c.105-109; 5, ¢.193-203]
Ckinbku rpamiB HaTpiil kapOboHaTy Mictuthes y 500 mi 0,25 H pozunny?

[2, c. 106-116; 4, ¢.105-109; 5, ¢.193-203]
Jiia weitpanizauii 20 min 0,1 H po3yMHY KHCIOTH MOTPIOHO 8§ M pPO3UYMHY HATpid
rigpokcuay. Ckinbku rpamiB NaOH mictuts 1 11 1150T0 po3uuny?

[2, c. 106-116; 4, c.105-109; 5, ¢.193-203]
MosipHa KOHIIEHTpaIlis a00 MOJIIPHICTh PO3YUHY — II€ ...

[2, c. 106-116; 4, c.105-109; 5, ¢.193-203]
MonsutbHa KOHIIEHTpaIlist 800 MOJISITBHICTh PO3YHHY — II€ ...

[2, c. 106-116; 4, ¢.105-109; 5, ¢.193-203]
Kpiockomiuna KOHCTaHTa MOKA3Yye. .. [2,c. 117-123; 4, ¢c. 113-118; 5, ¢. 211-212]
EGymiockomiuHa KOHCTaHTa MMOKA3YE. .. [2,c. 117-123; 4, c. 113-118; 5, ¢. 211-212]
EGymiockomiunuii METOT — 1€ METO/ TOCIIIIXKEHHS, 3aCHOBaHUH Ha:

[2,c. 117-123; 4, ¢.113-118; 5, ¢c.211-212]
Honatoun B 400 r Boau 10 r geskoi peyoBUHH, OAECPKYEMO PO3UMH, TEMIlEpaTypa
3aMEp3aHHs SIKOTO t,,, = —1,45 °C. OOYMCIUTH MOJISIPHY Macy pO3YMHEHOI PEYOBHMHH,
skiio K(H,0) = 1,86 rpaa-kr/moiib. [2,c. 117-123; 4, ¢c.113-118; 5, ¢.211-212]
[Ipu pozumnenni 6,5 r neenekrponity B 200 r nierunosoro edipy (E(d.e.) = 2,02
rpaja-Kr/Moiip) TemmepaTrypa KumiHHsA migsuniack Ha 0,453 °C. BusHauutu MOJIpHY

Macy pO34MHEHOI pEUYOBUHH. [2,c. 117-123; 4, ¢.113-118; 5, ¢.211-212]
[Ipn skiit Temneparypu Oyne kumith 50%-Buit po3umH caxaposu CioHp»nOp; y Bomi?
E(H,0) = 0,52 rpaa-Kkr/mMonb. [2,c. 117-123; 4, ¢c. 113-118; 5, ¢. 211-212]

[Tpu temnepatypi 25 °C 0CMOTHYHUN THCK BOJHOTO PO3UMHY coiii AopiBHIOE 1,24 MIla.
SIxkum Oyze OCMOTHYHUIM TUCK PO3YHHY, SIKIIO Temneparypa cranoButume 0 °C?

[2,c. 117-123; 4, c.113-118; 5, ¢.211-212]
Ha ckinbku rpanyciB miABHIIUTHCS TeMiiepatypa KuminHsg Boau y 100 T sKoi po3unHEeHO
9 r rimroko3u CgH1,06? [2,c. 117-123; 4, ¢c. 113-118; 5, c. 211-212]
Busnaure nokasuuk pH pozunmny CH3COOH, sKmo KOHIEHTpalis KUCIOTH JOPiBHIOE
0,15 momw/m, a cryminb gucomiarii o = 1,2 %. [2, c. 124-139; 4, ¢.118-133; 5, ¢.213-221]
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35.
36.

37.

38.

39.
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44,
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47.

48.
49.
50.
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52.

Axum Oyne pH po3zunny micis po3unHeHHs y BoAl peuoBuHU K3PO,4?

[2, c. 146-156; 4, c. 128-142; 5, c. 224-229]
Slxkum Oyzne pH po3unny micis yac po3unHeHHs y Bogi pedoBuHH Cd(NO3),?

[2, c. 146-156; 4, c. 128-142; 5, ¢c. 224-229]
Axum Oyae pH po3unny micis 4ac po3unHeHHs y Bojii pedoBuHU KCl1?

[2, c. 146-156; 4, c. 128-142; 5, c. 224-229]
SIkux ioniB H" a6o OH™ i y ckinbku pasiB Ginblle Mae po34uH 3a yMOBH, 10 #oro pH = 57

[2, c. 146-156; 4, c. 128-142; 5, c. 224-229]
SIka xonuenTpauis ionis [H'] i [OH ] B po3unHi, mokasauk pOH skoro mopiBHIO€ 6,27

[2, c. 146-156; 4, c. 128-142; 5, ¢c. 224-229]
SIxa koHnenTpanis ionis H' B po3unHi rigpokcuy Hatpiio, akio iioro pOH = 2,257

[2, c. 146-156; 4, ¢.128-142; 5, ¢.224-229]
SIki cnaOki ioHM a00 MOJIEKYJIM YTBOPIOIOTHCS Ha MeplIiil cTymneHi riaponizy coneir CuSQy,
FeCls, NasPO,4? [2, c. 146-156; 4, c. 128-142; 5, c. 224-229]
SKi pedyoBUHHU BCTYIAIOTh B PEAKIIIO IIPH T1APOITI3i comeit?

[2, c. 146-156; 4, c.128-142; 5, c. 224-229]
[Ilo yTBOPIOETHCS TIPH T1APOITI31 CONECH? [2, c. 146-156; 4, c. 128-142; 5, ¢c. 224-229]
ki cnabki 10HM a00 MOJIEKYJIM YTBOPIOIOTHCS Ha MEPIIOMY CTYIEHI TiAPONI3y cojier
Pb(NOs3),, Na,COs, CoCl,? [2, c. 146-156; 4, c.128-142; 5, c. 224-229]
HeiitpansHe cepeoBuIle Ma€e BOJHUN PO3YHH COJI. ..

[2, c. 146-156; 4, c.128-142; 5, ¢.224-229]
SIke cepenoBuIle BOJHOTO PO3YUHY XJIOPHUAY ATIOMiHII0?

[2, c. 146-156; 4, c.128-142; 5, ¢.224-229]
denondranein ctaHe MaJTMHOBUM B pO34HMHI ... [2, ¢. 146-156; 4, ¢.128-142; 5, ¢.224-229]
['ipponi3 npoTikae Npu pO3UUHEHHI Y BOJII COJIEH..:

[2, c. 146-156; 4, c.128-142; 5, ¢.224-229]
I'iapomni3y 3a aHIOHOM MM IJTAF0THCS COII. .. [2, c. 146-156; 4, ¢.128-142; 5, ¢.224-229]
PeyoBuHa, 1110 IpUENHYE €IEKTPOHU B OKMCHO-BIJTHOBHIN peakiiii, Ha3UBa€ThCA:

[2,c. 156-174; 4, c.142-154; 5, c. 243-249]
Bubepith popMyity peuoBUHH, SIKa € BITHOBHUKOM Y peaKIlii

HCI + HNO3; — NOCI + Cl, + H,0

[2,c. 156-174; 4, c.142-154; 5, c. 243-249]
CxeMy OKHCITIOBAJILHO-BITHOBHOI peakilii HaBeICHO B PAJIKY:

[2, c. 156-174; 4, c.142-154; 5, c. 243-249]
BubepiTh cionyky, B sikiii HiTporeH nposiBiisie guiie OKUCHI BIACTUBOCTI:

[2, c. 156-174; 4, c.142-154; 5, c. 243-249]
BusHauTte BiIHOBHUK B peakiii

5KNO; + 2KMnQ4 + 3H,SO, = 5KNO3 + 2MnSQO, + K,SO4 + 3H,0:

[2,c. 156-174; 4, c.142-154; 5, c. 243-249]

BusnauTe OKMCHUK B peakiii
5KI + 3H2804 + K|03: 3'2 + 3K2804 + 3H20:
[2,c. 156-174; 4, c.142-154; 5, c. 243-249]

BxkaxiTh mporiec OKHCHEHHS: [2, c. 156-174; 4, ¢.142-154; 5, c. 243-249]
BxkaxiTh mporiec BiJHOBIICHHS: [2, c. 156-174; 4, ¢.142-154; 5, c. 243-249]
Bxaxith U okucHO-BiAHOBHOT peakiiii Zn + CuSO,4 = Cu + ZnSO,

[2, c. 156-174; 4, c.142-154; 5, ¢.243-249]
Bxkaxite T 0OKMCHO-BigHOBHOT peaktii Cl, + H,O = HCI + HCIO

[2,c. 156-174; 4, c.142-154; 5, ¢.243-249]
Bxaxite Tun okucHo-BigHOBHOI peakiiii 2KCl0; — 2KCl + 30,

[2, c. 156-174; 4, c.142-154; 5, ¢.243-249]
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SAxoro Oyne BenmuuuHa crexiomerpudHoro koedimienta H,SO4 y Takiit OKMCHO-BiTHOBHIM
peakii:
FeSO, + K,Cr,0; + H,SO4 — Fez(SO4)3 + K,SO, + Cr2(804)3 + H,O

[2, c. 156-174; 4, c. 142-154; 5, c. 243-249]
Axi crexiomeTpuuHi KoedirieHTn MaroTh crnoiayku K,S 1 K,SO; B Takumii okucHO-
BimHOBHOI peakmii KOH + S — K,S + K,SO3 + H,0

[2, c. 156-174; 4, c. 142-154; 5, c. 243-249]
BxaxiTh OKHCHUK B TaKili OKMCHO-BIJTHOBHOI PeaKITii:

H,S + HNO; — H,O0 + S+ NO

[2, c. 156-174; 4, c. 142-154; 5, c. 243-249]

Slka pe4yoBUHA OKUCITIOETHCS y TaKi OKMCHO-BIIHOBHIN peakKiiii:
HC|03 + HzS — S+ Cle + Hzo
[2, c. 156-174; 4, c. 142-154; 5, c. 243-249]

5.6 TecToBi 3aBIaHHS 10 MOYJ/JIbHOI KOHTPOJIbHOI po6oTH Moay.isa 3M-JIa61

Bubepits BipHE 3HaueHHs MacoBOi 4acTku (® %) enementy O y cnonyiii Fe(OH)s.
[6, c. 28-32; 16, c. 18-23]
BuOepiTh BipHEe 3HAUEHHS KIJIBKOCTI MOJIb KpUCTaNi3alliHOT BOAM (X) Y KPUCTAJIOTiApaTi
FeSO, xH,0, sixmio mpu nposxkaproBanHi 11 r kpuctanoriapaty Bunapuin 5  H,O.
[6, c. 28-32; 16, c. 18-23]
Bubepitp BipHe 3HaueHHS (aAKTOPy €KBIBAJEHTY Ta MOJSIPHOI MacH €KBIBaJICHTY
peuoBuar CuSOy [6, c. 37-42; 16, c. 30-34]
BubepiTh BipHE 3HaUCHHSI KITBKOCTI ekBiBasieHTy pedoBrHH CuSOy, Maca sikoi 159,5 .
[6, c. 37-42; 16, c. 30-34]
BubepiTh BipHe 3HaUeHHs 00’ €My ekBiBasieHTy Tasy NHj [6, c. 37-42; 16, c. 30-34]
Jlns piBastHES XiMigHOT peakiiii Al,Oz(k) + SO3(r) = Aly(SO4)3(k), BU3HAUUTH TETLIOBHIMA
edeKT peakiii y CTaHAApTHUX YMOBaX 1 HAmpsM TEIJIOBOrO0 OOMiIHY MiX CHCTEMOIO i
30BHIIIHIM cepenoBuleM. BubepiTh BipHe 3HaUEHHS TEIIOBOTO €(EeKTy peaKiiii.
[6, c. 47-56; 17, c. 5-25]
BubepiTh BipHy XapaKTEepUCTHKY MOJIIPHOT KoHIIeHTparii po3urHy (Cyy).
[6, c. 78-82; 18, c. 6-18]
Bubepits BipHe 3HaueHHss HopmanbHOi (CH) koHmeHTpamnii 10% po3unny NaOH

(p = 1,109 r/em®). [6, c. 78-82; 18, ¢.6-18]
Bubepite BipHe 3HadeHHsS peakuisi cepenoBuina ta pH po3uuHy mpH Tigpomizi codi
Fe,(SOy)s. [6, c. 98-107; 18, ¢.35-37, 45-58]

Bubepits ¢popmyiy coui, sika He MiJIAE€THCS peakiii riapoizy.
[6, c. 98-107; 18, ¢.35-37, 45-58]
Bubepithb BipHe 3HaueHHS MacoBoi yacTku (® %) enementy Sy cnoiyii Aly(SOy)s.
[6, c. 28-32; 16, c. 18-23]
Bubepits BipHEe 3HaU€HHS KUIBKOCTI MOJIb KpHCTaNi3aliiiHOi BoaU (X) y KpUCTaJIOTiApaTi
Na,CO3-xH,0, sxmo npu npoxkaptoBanti 11,12 r kpucranorigpary Bunapuiu 7 r HyO.
[6, c. 28-32; 16, c. 18-23]
Bubepith BipHe 3HaueHHS (AaKTOpPy €KBIBAJEHTY Ta MOJSPHOI MAacH EKBIBaJCHTY
peuoBuHH Aly(SOy)s. [6, c. 37-42; 16, c. 30-34]
Bubepith BipHE 3HaueHHsI KITLKOCTI eKBiBajieHTY peuoBuHU H,SO,4, Maca sikoi 49 T.
[6, c. 37-42; 16, c. 30-34]
BubepiTh BipHE 3HaUeHHS 00’ eMy ekBiBasieHTy razy CO.. [6, c. 37-42; 16, ¢.30-34]
s piBasiHs XiMiuHOT peakifii CO(T) + Hy(r) = CHy(r) + H,O(T), BU3HaUUTH TETIOBUMN
edeKT peakiii y CTaHAAPTHUX yMOBaX 1 HAmNpsM TEIJIOBOrO0 OOMiIHY MiX CHCTEMOIO i
30BHINIHIM cepeaoBuIlieM. BuOepiTh BipHE 3HAUEHHS TEIJIOBOTO €(hEKTy peaKilii.
[6, c. 47-56; 17, c. 5-25] [6, c. 47-56; 17, c. 5-25]
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Bubepits BipHe cTBepkeHHs. CHiBBIAHOIICHHS OJUHUIII MAacu PO3YMHEHOT PEYOBUHU JI0

OJIMHHMIII MacCH PO3YMHY HA3WBAKOTh...: [6, c. 78-82; 18, c. 6-18]
BuOepith BipHe 3HaueHHsS HopMaibHOi KoHUeHTpauli 40%-ro po3zunny NaOH
(p = 1,328r/cm). [6, c. 78-82; 18, c. 6-18]

Bubepith BipHe 3HaueHHs peakilii cepeoBuiia Ta pH po3uuny npu rigpodisi coni K,COs.

[6, c. 98-107; 18, c. 35-37, 45-58]
BuOepiTh BipHYy XapaKTepUCTUKY BOJHEBOrO rokasHuka (pH po3uuny).

[6, c. 98-107; 18, ¢.35-37, 45-58]
Y po3umHax skoro Ttumy cojeii pH Bkazye Ha kucie cepenoBwuine? SKuil iHIUKATOP
3MiHIO€ 3a0apBICHHS? [6, c. 98-107; 18, ¢.35-37, 45-58]
VY po3umHax sikoro tumy coned pH Bka3zye Ha myxkHe cepenoBuiue? Skuil 1HAMKATOP
3MiHIO€E 320apBIICHHS? [6, c. 98-107; 18, ¢.35-37, 45-58]
VY po3unHax sikoro Tuny cosieil pH Bkazye Ha HEWTpanabHE cepeaoBUIIE?

[6, c. 98-107; 18, ¢.35-37, 45-58]

5.7 TecroBi3aBaaHHs 10 icIUTYy

3akoH ABOTaApO — OJIMH 3 OCHOBHUX 3aKOHIB MPUPOJIO3HABCTBA, TOBOPUTH. ..:
[1, c. 25-26; 3, c. 13]
Marematnunuii Bupa3 3akony ['eii-JIroccaka 3anucyeTbes Tax ... [1,c.25;3,c.13]
MaremaTiuaHuN BUpa3 3aK0HY JlalbTOHA 3aITUCY€EThCS TaK ... [1, c. 23-25; 3, ¢. 12-13]
MareMmaTrnuHH BUpa3 3aKoHY boiurs-MapioTTa 3anucyeThes Tax ... [1,c.30]
3aK0H €KBIBaJICHTIB (POPMYITIOETHCS TaK ... [1,c.31-33;3,c.11-12]
®dakTop eKBIBAJIEHTHOCTI — II€. ..: [1,c.31-33;3,c.11-12]
Jlnmss HNO;3 B peaknii S + 6HNO3; — H,SO4 + 6NO, + 2H,0 dakTop eKkBiBaJ€HTHOCTI
JIOPIBHIOE. .. [1,c.31-33;3,c. 11-12]
Mounspna maca exBiBasieHTy Ca(OH), B peaxuii
2AICl; + 3Ca(OH), = 3CaCl, + 2 Al(OH); nopiexroe...[1, ¢. 31-33; 3, ¢. 11-12]

. YoMy TOpiBHIOE €KBIBaJICHTHUN 00'€éM BOIHIO? [1,c.31-33; 3, c. 11-12]
10.

SIkux 3HayeHb MOke HaOyBaTu OpOiTalbHE KBAHTOBE YHUCIO, KoM n = 27 Ski ¢popmu
€JIEKTPOHHUX XMap BiJIMOBIIAIOTH IIUM 3HAYCHHSIM? [1,c. 76-82; 3, c. 18-19]
3amoBHEHHSI EHEPreTUYHUX PIBHIB 31 30UIBIICHHSAM TMOPSAIKOBOIO HOMEpa €JeMEeHTa
BiJI0yBA€ThCS TAKUM YHHOM: [1, c. 86-98; 3, c. 20-22]
Sxi aToMHi1 opOiTaTi 3alIOBHIOIOTHCS €IEKTPOHAMU paHitie: 4s un 3d?

[1, c. 86-98; 3, c. 20-22]
CKiTbKM HECTIapEHHX €JIEKTPOHIB MAIOTh aTOMHU HITPOTE€HY B HOPMAJIbHOMY CTaHi?

[1, c. 86-98; 3, ¢.20-22]
[TopsnkoBuii Homep enemenTa B [lepiognuniii cucremi Bkazye Ha ...  [1, c. 47-56; 3, c.16]
EJleMEHT Ma€e 30BHILIHIN eIeKTPOHHII piBeHb TaKkoi OymoBH: ... 3p°. I1lo 1e 3a exemenT?

[1, c. 86-98; 3, c. 20-22]
VY skiit 3 6iHapHUX crmonyk — Li,S, B,S3 ta CS, — xiMiuHUI 3B'A30K XapaKTEPHU3YETHCS
HaWOITBIITUM CTYNIEHEM MOISPHOCTI? [1,c. 119-138, 150-156; 3, c. 29-37]
3a AKOi yMOBU BUHHKAE METANIYHHUH 3B'130K MK aToMaMu? [3, c. 38]
SIke BU3HAYEHHS JOHOPHO-AKIIEITOPHOrO 3B'13Ky mnpaBuibhe? [1, c. 583-599; 3, c. 39-42]
Sk Ha3uBalOTh XIMIYHHUI 3B'S30K, IO YTBOPIOETHCS TUIBKH 33 PAXyHOK IMEPEKPUBAHHS
EJIEKTPOHHUX OpOiTajeii B3aEMOTIFOUNX aTOMIB? [1, c. 119-138, 150-156; 3, c. 29-37]
B siko0i pouti BUCTyTIae KOMITJIEKCOYTBOPIOBAY MPU YTBOPEHHI KOOPIMHAIIHHOTO 3B'SI3KY?

[1, c. 583-599; 3, c. 39-45]

Ska 3 HaBeIeHNX KOMILIEKCHUX CIIOJYK € OCHOBOO? [1, c. 583-599; 3, c. 39-425]
SIki 3 HaBeIEHWX KOMIUIEKCHHUX CITOJIYK BiIHOCSITHCS 0 aIllUOKOMILIEKCIB?

[1, c. 583-599; 3, ¢.39-45]
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[Ilo Take MEHTaHTHICTH JIraHiB? [1, c. 583-599; 3, c. 39-45]
[epmnii 3aK0H TEPMOJIMHAMIKM MAaTEMAaTUYHO 3aMTUCY€EThCS TaK:

[1, c. 195-204; 3, c. 48-51]
BHyTpillIHA €Heprist CUCTEMH — LIE. .. [1,c. 195-204; 3, c. 48-51]
XiMIYHI TIPOIIECH CYMIPOBOIKYIOTHCS TEIUIOBUMHU e(eKTaMu, sIKi MiAKOPSIOTHCS TaKOMY
3akony: "TemnoBuil eexT peaxiiii He 3al1eKUTh BiJ] IUIAXY, 10 SKOMY MPOTIKAE MpoIec, a
BU3HAYAETHCA [TOYATKOBUM 1 KIHIIEBHM CTAHOM CHUCTEMH'" — II€ 3aKOH ...

[1, c. 195-204; 3, c. 48-51]
Jlpyruii 3akOH TEpPMOJMHAMIKH, SKAW JI€KUTh B OCHOBI MPUPOAHMX 1 OaraThox
TEXHOJIOT1YHUX MPOIECIB, BA3HAYAE ... [1, c. 195-204; 3, ¢. 55-56]
Skuii TepMoIMHAMIYHUN MOTeHIian Tpeba BUOpaTH B SIKOCTI KPUTEPII0O MHUMOBUIBHOIO
MPOTIKAHHS PEaKIlii, SKIIO BOHA BIIOYBAETHCA y BIAKPUTOMY PEaKTOpi MPH MOCTIHHIN

TeMreparypi? [1, c. 195-204; 3, c. 57-59]
B 1301p0BaHMX cHCTEMAaX MUMOBUIBHO MOXKYTh 31HMCHIOBATUCA TUIBKU TakKl MpOLECH, MpU
SIKUX CHTPOITiSI Ma€ 3HAYEHHS. . . . [1, c. 195-204; 3, c. 56-59]
CucremMa 3HaXOIUTHCS B 1300apHO-130TEPMIYHOTO piBHOBa3l. SKy QyHKHit0 moTpiOHO
BHUOpATH JIIsl OITUCY TIpoIeCy? [1, c. 195-204; 3, c. 57-59]
XiMiuHa KiHeTHKA 1€ HayKa Tpo ... [1,c. 170-184; 3, c. 60-63]

SAxwii 3 hakTOpiB HE BIUIMBAE HA KOHCTAHTY IIBUIKOCTI XIMIYHOI peaKii?
[1,c.170-184; 3, c. 60-67]
Ha 110 BKa3ye MOJIEKyJIAPHICTh XIMIYHOT PEaKIii? [1, c. 170-184; 3, ¢.60-67]
Yomy 3 pocTOM TemIepaTypH MIBUIKICTh PeaKIlii 3017bITy€e€ThCs ?
[1,c. 170-184; 3, c. 60-67]
BinbmicTs XiMIYHUX peakilii MPOXOIsATh B JCKIIbKa CTaAii. SIK HA3MBAIOTHCS peakxilii B
SKUX 0araTopa3oBO IOBTOPIOETHCS ITUKI CJIEMEHTAPHUX aKTiB 3a y4YacTIO aKTUBHHUX

YaCTHHOK: [1,c.170-184; 3, c. 60-67]
HIBuaKicTh XIMIYHOI peakilii 3aJeKUTh Bil TeMIepaTypHu. SIke piBHSAHHS BHUPaXae IO
3aJIEKHICTE? [1,c.170-184; 3, c. 60-67]
Haii6inpiie 3pocTtaHHs MIBHAKOCTI PEakKIlii, MO OMUCYEThCS KIHETUYHUM PIBHSIHHIM
v=k - [A] - [B]%, 6yxe BixOyBaTHCs mIpH. .. [1,c.170-184; 3, c. 60-67]
Eneprist aktuBarii — 1e. . . [1,c. 170-184; 3, c. 60-69]

Teopiss XiMIYHOI PIBHOBar" J03BOJISE MPOTHO3YBATH HUISXM MAKCHUMAaJbHOTO BUXOIY
NpoAyKTY. SIKuii 3 pakTOpiB HE BILTMBAE HA 3MILIEHHS XIMIYHOI piBHOBaru?
[1,c.184-195; 3, c. 77-83]
YuM MOXHA MOSICHUTH TOH (PakT, M0 B MPHUCYTHOCTI KaTaji3aTopa MIBUAKICTH peakilii
301TBITY€THCS ? [1,c. 178-181; 3, ¢. 71-80]
SIKy posb BiirpatoTh (hepMeHTH B 010XIMIYHUX PEAKIisX? [1,c. 178-181; 3, c. 71-80]
Bin dYoro 3amexuTh B PO3BEACHUX pPO3UYMHAX CUJIBHUX €JEKTPOJITIB KOE(ILi€HT

aKTUBHOCTI 10HA? [1, c. 240-242; 3, ¢.102-103]
JlaiiTe Bu3HaYeHHs] HOpMalIbHOI KoHIeHTparii (Cy) ...: [1, c.214-215; 3, c. 90-92]
KosiratuBHi BIIaCTUBOCTI HA3UBAIOTHCS Ti BIACTUBOCTI, sKi...: [1, c. 218-230; 3, c. 92]
3aJIeXKHICTh THCKY HACHYCHOI MapW PO3YMHHHMKA HAJl PO3YMHOM BiJ MOJIBHOI YaCTKHU
PO3YMHEHO1 PEUOBUHHU HA3UBAETHCH. .. [1, c. 227-230; 3, ¢.92-95]
1o 3 mepepaxoBaHOTro € HACHIIIKOM 13 3aKOHY Pays? [1, c. 227-230; 3, ¢.92-95]

BubOpartu BipHe 3HAauYeHHS, 3a SIKOI TEMIIepaTypH 3aMep3ae pO34HH, YTBOpEHHH 3 816 r
rimroko3u CgH1,06 1 2 1 Boan, sxmio K(H,0) =1,86 rpaa-kr/mob.
[1, c.227-230; 3, ¢.92-95]
SAxomMy BHpasy B MaTeMaTH4HIN (opMi BiIMOBITa€ 3ak0H ocMocy 3a Bant-I'oddom?
[1,c.223-226; 3, ¢.95-97]
o moka3ye [30ToHIuHMI KOedimieHT? [1,c.231-233; 3, c.97]
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50. SIke piBHSHHS 10HHOTO JOOYTKY BOAH? [1,c.251-253; 3, c. 101-102]
51. Illo Take BoAHEBHI OKA3HUK? [1,c.251-253; 3, ¢c. 101-102]
52. BkaxiTh GOpMyITy COJI, sIKa YTBOPEHA CHIBHOIO KHCIOTOIO 1 cTabKOI0 OCHOBOIO.

[1, c.257-263; 3, c. 107-109]
53. BubepiTh Ha3BY COJIi, III0 HE MiAIAE€THCS T1IPOIII3Y. [1, c. 257-263; 3, c. 107-109]
54. CmiBBiJIHECITh THI T1IPOTI3y Ta HA3BH COJIEH, IO T1APOII3yIOTHCS.

[1, c.257-263; 3, ¢.107-109]
55. Yowmy piBHi cTexiomeTpuuHi koedimieHTH KMnO4 1 MnO, B Takuil OKHCHO-BiJHOBHOT

peakmii K,MnO,4 + H,O — MnO, + KMnO,4 + KOH [1,c.264-272; 4, c.142-146]
56. BxaxiTh THI OKHCHO-BiTHOBHOI peaKiii
5KNO, + 2KMnO, + 3H,50, = 5 KNO3 + 2MnSO, + K,SO, +3H,0

[1,c.264-272; 4, c.142-146]

57. YoMy IOpiBHIOE CTEXIOMETPUUHUHN KOE(DIIIEHT PEUYOBUHH, SKE BITHOBIIOETHCS B TaKHMA
OKHCHO-BIJTHOBHOI peaKIii
st + C|2 + H20 - H2804 + HCl

[1, c.264-272; 4, c.142-146]
58. V¥ peaxkrii 3 IKO¥O pEYOBUHOIO BOJICHBb € OKHCHHUKOM ... [1, c.264-272; 4, ¢.142-146]
59. BxaxiTts hopMyry criosyku, B sikiii Cipka Moke OyTH 1 OKHUCITFOBAYeM, 1 BI/THOBHUKOM

[1, c. 264-272; 4, c.142-146]
60. BkaxiTh 4HCIIO €IEKTPOHIB, III0 OEPYTh YYacTh Y MpOIIeCi BITHOBICHHS 32 CXEMOIO

Mn047 — MH02
[1, c.264-272; 4, c.142-146]
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