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1. OIMUC HABYAJBHOI JUCHUILJITHA

Mera

(opMyBaHHS HAYKOBOT'O CBITOIJISAY MallOyTHHOTO (haxiBLsl €KOJIOra;
3a0€3lCUeHHs] OCHOB €KOJIOTIYHUX 3HaHb, SKI HEOOXIJTH1 IS
30epeKeHHsI PUPOTHOTO CEPEOBHINIA;

BU3HAYEHHS PAIIOHAIBHOI Ta OE3MEeYHOi MOBEAIHKH B YCIX ramy3sax
BUPOOHUIITBA, KYIbTYPH, HAYKH Ta B TIOBCAKIECHHOMY XHUTTI;
YCBIIOMJICHHSI POJIi XiMii y BHUpIIIIEHHI CHPOBHHHUX, CHEPTeTUYHHUX,
XapyoBHUX, MEAMYHUX Ta €KOJOTIYHUX MPOOJIEM JIIOICTBA.

KoMmmeTeHTHICTD

K01 3natHicTh 10 aOCTPaKTHOTO MUCIICHHS, aHAITI3Y Ta CHHTE3Y.

Pesynbrar
HaBYaHHS

ITP01 3naTu cydacHi Teopii, MiIX0a1, MPUHIIUITH €KOJIOTIYHOT MOJITHKH,
dbyHIaMeHTaIbHI MOJOKEeHHS 3 (D13UKH, 01071071, XiMii, MAaTEMaTHKH,
010TeXHOJIOT1i Ta (PaXxOBUX 1 MPUKIIATHUX 1HKEHEPHO-TEXHOJIOTIUHUX
JTUCIUTUIIH JIJIST MOJICITFOBAHHSI Ta BUPIIICHHS KOHKPETHUX
MIPUPOJI03aXUCHUX 3aJ1ad y BUPOOHUYIH cepi.

ba3oBi 3HaHHS

SRl A
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OCHOBHI 3aKOHHU Ta MOHATTS XIMii.

Knacudikariiss HeOpraHiuHUX CIIONYK.

TeopeTndHi OCHOBH OYJOBH Ta BIACTUBOCTI CITOTYK.

CyudacHi ysBJI€HHS Ipo OyZ0BY PEUOBMHU Ta XIMIUYHUHN 3B’ A30K.
Cxman Ta OymoBa aTOMIB €JIEMEHTIB, XIMIYHHUX CHONYK, 1X
BJIACTHBOCTI.

[Tepiogmunmii 3akoH Ta cuctema Jl. . Mennaeneena.

EnepreTuka XiMIYHUX peaxiiil.

3aKOHOMIPHOCTI Nepediry XiMiuHUX MPOIIECIB.

BracTuBOCTI pO34MHIB HEEJIEKTPOJIITIB Ta EIEKTPOIIITIB.

10 EnexrtponituyuHa qucorriaiiisi BOJAU, BOJHEBHI MOKA3HHUK.
11. BnacTuBOCTI MeTaJliB Ta HEMETANIIB, KOMIIJIEKCHUX CIOJYK.
12. OK1CHO-BIJTHOBHI IPOIIECH.

ba3oBi BMiHHSA

1.

Bectu po3paxyHku 3a Ta30BUMH  3aKOHaMH, PIBHSHHIMH
MenneneeBa-Knamnelipona, 3akOHOM  €KBIBAJCHTIB, BH3HA4YaTH
MOJISIPHI MacH €KBIBAJICHTIB €JIEMEHTIB Ta 1X CIIOJIYK.

3a enekTpoHHUMHU (QopMylaMHd aTOMIiB BH3HAYaTH TOJOKEHHS
€JIEMEHTIB B MIEPIOJIMYHIA CUCTEeMI Ta mependayaTd iXHi BIACTUBOCTI
Ta XapakTep CIOJYK.

Busnauatu THNM XiMiYHUX 3B’S3KIB Ta IMPOCTOPOBY KOH(Iiryparito

MOJIEKYIL.
[lepenbauatu TerioBl egeKTH peakiiii Ta TEepMIYHY CTIHKICTh
CIOIYK.
[lepenbayatn HampsMOK XIMIYHUX peaklid Ta XIMIYHY CTIHKICTh
CHOIYK.

Po3paxoByBaTu KOHIEHTpAIlil pi3HUX BUJIB Ta epepaxoByBaTH OJIHI
BUIU KOHIICHTpAIII/ B 1HIITI.

HocmipkeHast  B3aeMofii coied 3 BOJOKO, BH3HaueHHsS pH
CepelloBUIIa; BU3HAUYECHHSI KOHCTAHT TiApOII3y colied; nependadatu
PEaKIIiIo CepeIOBHUIIA ITPH B3aEMO/II COJIeH 3 BOJIOIO.

Busnayatu xoedillieHTH METOIOM E€JIeKTPOHHO-IOHHOTO OajaHcy B
OKHCHO-BIJTHOBHHMX PEaKIIisX.

ba3oBi HaBUUYKH

OTpumaHHs HAaBUYOK TpU poOOTI 3 JTaOOPATOPHUMHU MPHIIATAMHU,
XIMIYHUMU peakTUBAMHU, MTOCYJOM Ta (Pi3UKO-XIMIYHOIO alapaTyporo.
OTpuMaHHS HaBUYOK y TEXHIIll 3BaKYBAaHHS Ha TEXHOXIMIYHHX Ta
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AQHAIITUYHUX Tepe3ax.

CxknamgaHHs piBHSHb TUTIOBUX XIMIYHUX PEaKITiH.

Bectu TepMOXiMIUHI pPO3paxyHKH.

Cxnagatu ¢GoOpMyld OCHOBHHUX KJIaciB HEOPraHIYHMX PEYOBUH,
BUKOPUCTOBYIOUM 3HAHHS MPO BAJCHTHICTh Ta CTYIIHb OKHCIEHHS
€JIEMEHTIB, HOMEHKJIATypy Ta KiIacH(iKallilo HEOPraHIYHUX CIOJYK,
y TOMY YHUCITI KOMIUIEKCHUX CITOJTYK.

[IpuroTryBaHHs pO3YMHIB )1 MPOBEICHHS XIMIYHUX PEaKIIii.
HaBuuku BU3HAUYE€HHS I'YCTHUHU PO3YMHIB 32 JOMIOMOTOI0 apeoMETpy.
KopuctyBaHHs 1HCTPYKLI€IO0 3 TEXHIKM O€3MEeKHW MpU BUKOHAHHI
JOCII1JKEHb.

[Tos’s13aui
cuiadbycu

«XiMig 3 ocHoBamu Oioreoximii II»

[Tonepenus
JTUCIIUILTIHA

Hacrynna
IUCIUIIIIHA

«OCHOBH TEXHOJIOT1H 3aXUCTy HABKOJHUIITHBOTO CEPEIOBHUIIA

KinbkicTs rogua

Jlexmii — 30 rogum;

[IpakTuuHi 3auATTS — 15 roaus,;
JlaGopatopHi 3aHatTs — 30 roauH;
CamocriitHa poO0Ta CTYJIEHTIB — /5 TOAUH.




2. IPOIT'PAMA HABYAJIBHOI JUCHUILIITHA

2.1 JlekuiiHi Moxy.i

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
npupoaHruYa Hayka. [Ipeamer Ximii Ta ii 3B’S30K 3
IHIIMMH ~ AUCHMIUTIHAMUA.  ATOMHO-MOJIEKYJISIpHE
BueHHS. OCHOBHI TOHATTS Ta 3aKOHM XiMii.
PiBusinHs MenneneeBa-Knaneiipona. BuznauenHs
MOJIGKYJSIpHUX  Ta  aTOMHUX  Mac.  3aKoH
CKBIBaJICHTIB.

2. Kmacu neopraniuaumx cronyk. OKCHIH, OCHOBH,

KHCJIOTH, cojii. XIMIYHI BJIACTHUBOCTI Ta CIOCOOH
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 KapOony, Hitporeny,
®ochopy, Cynsdypy, Cumiiiro, TaJlOTreHiB,
['ipporeny.

5. Tumnu XiMi4HOTO 3B’ S3KY

6. Twunu B3aemoii MoJeKy

Exeprerrka XiMIYHHX pEeaKIIi

ITigroroBka 10 TECTOBOr0 KOHTPOJbHOI0 3aBAAHHS
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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
ITinroroBka 70 3a11K0BOi KOHTPOJIBHOI poboTH 3KP 5
Pa3om: 30 35

Koncynpranii: mpod. Copponkos Onexcanap Haymosud, monexinox, 14.30-16.00.

2.2 IpakTruni MmoayJi (MpakTHYHI 3aHATTS)
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 €KBIBAJICHTIB. 2 1
BusHaueHHS MOJSIpHMX Mac €KBIBAJEHTIB €JIEMEHTIB
Ta CIIONYK.
3. EnexTtponHi hopMyIH eeMEHTIB. 2 1
BusHaueHHs 3a eneKTpOHHUM (opMyJamMHu €JIEeMEHTIB
iX BJIACTUBOCTEN Ta XapakTep CIOJYK.
4. Tlepiognuyuuii 3akoH Ta cucreMa /1. I. MeHneneeBa. 2 1
XiMmiuHui 3B’s30Kk Ta OyaoBa Mousiekyn. Tumu
B3a€MOJIIT MOJeKyd. J|oHOpHO-aKIENTOPHUN 3B’SI30K.
KoMruiekcHi crioytyku.
3M-II1 5. TepmoauHaMika XiMIYHUX CHCTEM. 2 1
TepmoanHamiuHi (YHKIIT CTaHY CUCTEMU: €HTaJbIIiA,
eHTpomisi, eHepris [160ca, iX 3MIHM MpPH XIMIYHUX
peaxIlisix.
6. KineTnka XiMi9YHHX CUCTEM 2 1
[[IBuAKIiCTh XIMIYHHUX pEAKIIA. 3aKOH IIYHX Mac.
[TpaBuno Baut-TI'odda.
XiMiyHa piBHOBara. 3pylIeHHs XiMIYHOi piBHOBAru.
ITpunnun Jle-IllaTense.
7. Po3uumnm. 2 1
Cnocobu  BUpaKE€HHS ~ KOHIEHTpalii  PO3YHHIB.
Po3unHM enexTposIiTiB.
loHHI1 peakiiii B po3uMHAX.
Boaueswuit mokaxuuk pH. ['iapomi3 coneid.
8. OKHCHO-BIJIHOBHI IIPOIIECH. 1 1
Metoau po3paxyHkiB koedimieHTiB B OBP.
Bu3zHaueHHs eKBIBaJICHTIB BIJTHOBHUKIB Ta OKUCHUKIB.
IlinroToBKa 10 TECTOBOI0 KOHTPOJIbHOIO 3aBaAHHA 5
Pa3zom: 15 13

Koncynpramii: 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 3

«CTexioMeTpUYHI 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 3
«BusnauenHss ~ xiMiyHOi  (QoOpMyNIH  PEYOBUHHU
(kpucTanoriapaTy MiIHOTO KyTIOPOCY)»

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

JIaGopaTopua pobora Ne4 4 3
«Bu3HaYEHHS TEIJIOT XIMIYHHUX PEaKIiii»
JIaGopaTopHa po6orta Ne5 4 3

«IIpurotyBaHHsi PpO3YMHIB 3aJaHOI KOHIIEHTpAIli.
Pi3H1 ciocoOu BUpa)keHHsI KOHIIEHTPAIlil PO3YHHY
JlaGopatopna po6ota Neb 4 3
«'iaponi3 coneit. BrimuB rifgposizy cosieil Ha peakiiiro
cepenosuia (pH) po3unny»

JlaGopaTopHa po6ota Ne7 4 3

«OKHMCHO-BIIHOBHI peakilii Ta 3aKOHOMIPHOCTI ix

nepediry».

PospaxyHku y 3araibHii ximii 2 1

IligroroBKa 10 TECTOBOr0 KOHTPOJIbHOI0 3aB/IAHHA 5
Pa3zom: 30 27

1.

2.

[Tepenik maboparopii:

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

[Tepenik nmabopaTopHoro obiagHaHHsS Ta JlabopaTopiii: KOXKHE MPHUMIIIEHHS jabopaTopii
Mae 1abopaTOpHi CTOJH, BUTSKHI 1adu, AUCTUIATOP, TEXHOXIMIYHI Ta aHATITHUYHI TEPE3H.
[lepenik mabopaTOpHOTO TOCYIy Ta XIMIYHHUX pPEAKTHUBIB, IO BUKOPHUCTOBYIOTH NpHU
BUKOHAHHI KOXXHOI J1a0opaTopHOi poOOTH 3a3HAYEHWH Yy METOJUYHUX 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 rgnPHCH IPOBEICHHS
I cemecTp
e [linroToBka g0 NEKIiITHUX 3aHATH 2 1-2 TIKICHD
3M-JI«0» |e TecTtoBa KOHTpOJIBHA poboTa 10 3M-JI«0»
(060B’s13KOBHUI) S) 2 THKICHB
e [linroroBka [0 NEKIIHHUX 3aHATH 7 3-8 TrmxHi
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 8 1-11 ka1
3M-II1 |e TecroBa koHTpOIBHA poboTa 10 3M-IT1
(060B’s13KOBHU) S) 11 TrxneHp
e [ligroroBka 10 1a00paTOPHUX 3aHATH 22 1-15 troxwi
3M-JIa61 |e TecroBa KoHTpOJBHA poGOTa MO 3M-JIab1
(060B’s13KOBHI): 5 14-15 TrKICHD
[linroroBka 70 3a11KOBOi KOHTPOJIBHOT poboTH 3KP 5
Pa3om y 1-my cemectpi: 75

3. MeTtoanka nmpoBeeHHs Ta OMIHIOBAHHS KOHTPOJbLHHX 3aX01iB

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

Jlnis cTyneHTiB 1eHHoi popMH HaBYaHHS TECTYBaHHSA 3 «0»-TO MOIYJIIO IPOBOJUTHCS Ha
2 TWXKHI MICJS OTIAHYBAaHHS TEOPETUYHUX 3HAHb HA JIEKI[ISX, IPAKTUYHUX BMIHb Ta HABUYOK HA
MPaKTUYHOMY 3aHSTTI Ta 1a0opaTopHii poOOTI.

TecryBanHio 3 «0»-ro MOZYJIIO Tepeaye TECTYBAaHHS «BXITHUH KOHTPOJbY, SKHUA
MPOBOJUTHECS Ha 1-My 3aHATTI Ta UTIOCTPY€E CTYINEHb MIKUIBHOI MiATOTOBKU CTYIAEHTIB 1-TO
Kypcy 3 ximii. OLIHKa 3a TECT «BXIJHUH KOHTPOJb» HE BXOJUTh B CyMapHY KUIbKICTh OaliB,
AKY MOXKE OZIepKaTH CTYACHT MPU BUBUEHH1 AUCIUILIIHUA «X1Mis 3 OCHOBaMHU 010reoXiMii».

Tect «0-monynb» cknanaeTses 3 10 muTanp, KOXKHA MPaBHIIbHA BiIMTOBIL OIMIIHIOETHCS B
1 6aniB. CymapHa MmakcuManbHa oiinka 10 6ais.

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

[Iporpama OCHOBHOTO KypCy IUCUUIUIIHM Tiependadyae BUBYEHHS 2-X JEKLIIMHHUX
MoayJiB y I cemecTpi BIAMOBIAHO PO3MOJIY OCHOBHOTO TEOPETUYHOTO KYpCy JEKIIHHUX
3aHATH HAa CTPYKTYPHOJIOTIYHI 3aBepiieri po3ainu - 3M-JI1, 3M-JI2.

Jns cryneHTiB aeHHOI (Qopmu HaBYaHHS (OPMH KOHTPOJIIO PIBHS 3aCBOEHHS
3MICTOBHUX JICKI[IWHUX MOYJIIB:

® yCHE ONMHUTYBAHHA Mif Yac JeKuinHux 3auath (YO);

e TecTtoBa KOHTpoJibHA pobota (TKP).



TectyBanns 3 nekuiaux moxaynis 3M-JI1, 3M-JI2 npoBoasAThCS BIAMOBIAHO Ha
8, 14 TwxHax | cemecTpy micisi omaHyBaHHS TEOPETUYHUX 3HAHb Ha JeKuisx. KoxxHuit tect
OCHOBHOTO TEOPETHUYHOTO Kypcy y 1-my cemectpi — 3M-JI1, 3M-JI2 cknafaroThCs BIAMOBIIHO
3 20 nuTaHb, KOXKHA MpaBUIbHA BIAMOBIAb OLIIHIOETHCS B 1 Oar.

Tabmuisg MicTUTh 1HGOPMAITIIO 100 HapaXyBaHHS OalliB 3a OINpaIlfOBaHHS JICKI[IHHUX
3aHSTh:

Teopetnunuii Marepian | Kinbkicts 6anis
I cemectp
3M-JI«0» 10
3M-JI1 20
3M-JI2 20
Pa3zom 50

OO00B’3K0BO BPaXxOBYEThCSI CBOEYACHICTh BUKOHAHHS CTY/IEHTOM I'paiKy HABYAJIbHOTO
nporecy. Cyma oTpuMaHux OaiiB CKJIaJa€ThCS 3 CYMH BUKOHAHUX CBOE€YACHO KOHTPOJIOIOYMX
3aX0[iB. SIKIIO CTYAEHT HE BUKOHAB 3 MOBAXHUX MPUYMH OKPEMHH MOAYNb, BIH MOXe HOro
3/1aTU y JBOTHKHEBHM TEPMIH 3T1JHO 3 rpadikoM KOHTPOIbHUX 3aXO/IB.

3.3.  MeToauka NpoBeeHHNA TAa OLIHIOBAHHS MPAKTHYHOT0 KOHTPOJBLHOI0 3aX0y —
3M-I11.

Jnst  cTyneHTiB JeHHOI (GopMU HaBYaHHA (OPMH KOHTPOJIIO pIBHS 3aCBOEHHS
MPAKTUYHOTO 3MICTOBHOT'O MOJTYJIIO:

® yCHE ONMUTYBaHHS Mij Yyac MpakTUIHUX 3aHATh (Y O);

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

HaBYanbHiK ayautopii (P3, K3);

e TecToBa KOHTpoJsibHA poOoTa (TKP).

KoHTponb 3a omaHyBaHHSM MPAKTUYHOTO 3MICTOBHOTO MoAyiio y I-my cemectpi —
3M-IT1 npoBoAKTHCS 3a TOMOMOTOI0 TECTYBAaHHS (TECTOBOI KOHTPOIbHOI podoTu — TKP).

TecT OCHOBHOTO mMpakTHUYHOTO Kypcy y 1-my cemectpi — 3M-II1 cknagaerbest 3
20 nuTaHb, KOXKHA MPAaBUIIbHA BIJIMOB1Ib OIIHIOETHCS B 1 Oa.

3.4. Meroaguka mnpoBeJdeHHs] Ta OLIHIOBAHHS JIA0OPATOPHHUX MNPAKTUYHHUX
KOHTPOJIbHMX 3axo01iB — 3M-J1aol.

Jnisg  cryneHTiB OeHHOI (GopMH HaBY4aHHS (OPMH KOHTPOJIIO PIBHS 3aCBOEHHS
71a00paTOPHOTO 3MICTOBHOTO MOJYIIIO:

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

e pilIeHHS 3a/la4 Ta KOHTPOJBLHUX 3aBJaHb OUIS JOIIKU IiJ HATJs0M BUKIAgada y

HaBYaJIbHIN XimiuHil 1abopaTopii (P3, K3);

e 3axucT JiabopatopHoi podotu (3JIP);

e TecToBa KOHTposibHA poboTa (TKP).

[Ticns BukoHaHHS J1abopaTOpHUX POOIT y HaBYAIBHIN XIMIUHINA J1JabopaTopii KOHTPOIb
3a OMAHyBaHHSM 3HaHb, BMIHb Ta HABUUYOK 3JIHCHIOETHCS 4YepPEe3 BUKOPHCTAHHS TECTOBOTO
3apmanns (TKP) y I-my cemectpi, ToOT0 3MicToBHOTO MOoayito 3M-JIa6l. Ha omparroBanHs
naboparopaux pobit Ne 1-7, 3M-Jla6l, nmpenctaBieHo 10 TeCTOBMX MHTaHb, /i€ KOXKHA
MpaBUJIbHA BIAMOBIAL OLIHIOETHCS B 1 Oan. 3a BUKOHAHHA Ta 3aXUCT JAOOPAaTOpHUX POOIT
Nol-7 napaxoByetbest 20 6aniB.

Bci Buau OIHIOBaHHS MPAKTUYHOI YAaCTHMHU JUCHMIUIIHM «XiMis 3 OCHOBaMHU
Oioreoximii I» mist cTyaeHTIB 1eHHOT (hOpMU HABUAHHSI 3BEJICHI Y TAOIHITIO:



KoHTponpHMii 3aXi] MPAaKTUYHOT YACTHHU | KinpkicTs 6amiB

I cemectp
3M-I11 (TKP) 20
3M-J1a61(TKP) 10
BukoHaHHS Ta 3aXHCT 1a0OpaTOPHUX POOIT 20
(3JIP, YO, P3, K3)
3arajom 50

3.1. Meroauka npoBeJaeHHs Ta ouiHoBaHHs 3aidiky — 3KP (3a;1ikoBoi KOHTPOJILHOT
podoTn)

Jns nenHoi ¢GopMU HaBYaHHSA NHUTAHHS MPO JOIMYCK JI0 CEMECTPOBOIO 3aliky 3a
MiJICYMKaMU MOJYJIbHOTO HAaKOMHMYYBaJIbHOTO KOHTPOJIO periamMeHTyeThes «IlomoxeHHs M
PO TMPOBENCHHS IMiJICYMKOBOTO KOHTPOJIO 3HaHb CTYJIEHTIB», a caMe CTYJEHT BBa)KA€ThCS
JOMYIIEHUM JI0 MiJICYMKOBOTO CEMECTPOBOIO KOHTPOJIIO, SAKIIO BIH BUKOHAB BCl BHAM POOIT,
nepeadadeHi MporpaMor0 IHUCHMIUIIHK 1 HaOpaB 3a MOJYJBHOI CHCTEMOIO CyMy OaliB HE
MeHe 50% BiJ MakCUMajdbHO MOXJIMBOI 3a MPAKTUYHY 1 TEOPETHUYHY YaCTUHHU, TOOTO
>25 OaniB 3a JEKUIMHUN MOAYIh Ta >25 0aiiB 3a MPaKTUYHUN MOJYIIb.

VY ocranHiil neHb 3aHATH (15 TWXKIEHB) CTYIEHTH CKJIAQalOTh MUCHMOBUN 3aj]iK IO
TECTOBUX 3aBJaHHAX, [0 po3pobOsieni Ha kadeapi (3KP). 3amikoBa koHTponbHa poOOTa
BKJIFOYA€ TECTOBI 3aBAAHHS 3aKpPUTOrO THUNY, SKi MOTPEOYIOTh BiJI CTyACHTa BHOOPY
MpaBUJIBHUX BIANOBIJEH 3 IEKUIBKOX, 3aIPONIOHOBAHUX y 3alIUTaHHI. 3aUTaHHA (GOPMYIOTHCS
10 BChOMY TepeliKy c(hOPMOBAHUX Y HaBYAJIbHINW AUCIMILUIIHI 3HaHb (B mepiry yepry 6a3oBoi
KOMIOHEeHTH). KUIbKICTh 3amuTaHb y KOKHOMY ek3ameHauiiiHomy Oineti — 20. [IpaBunbHa
BIJIIOBI/IF HAa KOXKHE 3 TECTOBHUX 3aBJaHb OLIHIOETHCS B 5 OamiB. MakcuMalibHa OIIHKA 3a
BUKOHAHHS 3aJ1IKOBOT KOHTPOJIBHOI poOoTH AopiBHIOE 100 Ganam.

4. PEKOMEHJAIIT 1O CAMOCTIHHOI POBOTH CTY/IEHTIB
4.1. 3M-J1«0» OcHOBHI NOHATTSA Ta 3aKOHM XiMil
4.1.1. IToBuanusa moxo BUkoHaHHa 3M-J1«0»

Iliocomoexka 00 «0-moodynay BKIOYaE BUBUYEHHS (200 MOBTOPEHHS) TEOPETUYHOIO
MaTepiary Ta BMIHHS pO3paxOBYBaTH TEMAaTH4YHI 3aBJaHHS 3 Kypcy 3arajbHOOCBITHHOI
MIKUTBHOT IUCIUIUTIHU «XiMish»: aTOMHO-MOJIEKYJISIpPHE BUCHHSI, K (yHJAMEHT Cy4acHOI XiMii;
OCHOBHI TOHSATTS B XiIMii (aToMm, €JIEeMEHT, MOJIeKyJia, 10H, MPOCTa PEYOBHHA, CKJIaJHA
pedoBHHa, XiMiyHa (opMyna, XiMiYyHA peakxilis, OCHOBHI TUIU PIBHSAHb XIMIYHUX peaKiliii);
BITHOCHY aTOMHY Macy, BIJHOCHY MOJEKYJSpPHY Macy CIIOJIYKH, MacoBe YHCJIO 130TOMY;
OCHOBHI 3aKOHU XiMii: 3akoH 30epexeHHs1 Macu (M. B. JlomonocoBa — A. JlaBya3’e); 3akoH
30epexxeHHst eHeprii (A. ElHmTeiiHa); 3akoH moctidHocTi ckinany (OK. Ilpycra); 3akon
kpatHux BimHomieHb (J[. JlampToHa); 3akoH 00'€éeMHUX BIJHOIIEHB; 3aKOH ABOTaApO Ta
HACIIIKK 3 HBHOTO; 4ucyio ABoraapo. ExcriepruMeHTanbHi METOM BU3HAYEHHS MOJEKYISIPHOI
MacH ra3onofiOHOI pe4OBUHU: METOJ, SIKUH IPYHTYETbCS Ha 3aKOHI ABOIaJlpo; yHIBepcallbHE
PIBHSHHS CTaHy rasy, sike 00’enHye 3akoHM boitns-Mapiorra 1 I'eit-Jlroccaka; piBHSHHS
Knanefipona-MenneneeBa. Ilepiomumunuit  3akoH [[. 1. MeHnneneeBa y cydacHOMY
dbopmymroBanHi 1 OymoBy aroma. [lOHATTS mTpo CTymiHB OKHCICHHS. PO3pi3HITH THIH
XIMIYHOTO 3B’5I3KY: HENOJSIPHUIN Ta MOJSPHUN KOBAJIEHTHUH 3B'A30K; 10HHUH 3B's130K. OCHOBHI
KJIACH HEOPTaHIYHUX CHOJYK.
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10.
11.
12.

13.
14.
15.
16.
17.
18.
19.
20.

21.
22.

4.1.2. TlutaHHs 1J1s1 caMonepeBipKH cTyAeHTiB nmicjst BuBYeHHs1 3M-JI«0»

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

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

IHosicHiTH, YMM XiMiYHM eJIeMeHT BiIPi3HAETHCA BiJl MPOCTOI pe4OBUHM?

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

SIki ocHOBHI 3aK0HU XiMii Bu 3HaeTe?

CdopmyinioiiTe 3aK0H CTAJOCTi CKJIATY PE4OBHH

OO6uucnite 00’eM a3oTy (1) (H.y.), AKUM HEOOX1AHUM JyIsi 7oOyBaHHS aMOHIaKy 00’ €MOM
6 JTpIB.

Po3spaxyiite B rpamax mMacy oaniei mosiekynu SO,.

B sikiii rpyni nepioguunoi cucremu Jl. I. MenaesieeBa 3HAX0ASAThCS JYKHI MeTaau?

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

Ak 3MIHIOIOTBCA MeTAJiYHi Ta HeMETAJIYHi BJIACTHMBOCTI eJeMEHTIB IO mepiogy B
cucremi /I. I. MenneneeBa?

Sk 3MiHIOIOTBCSI MeTaJIiYHi Ta HEMETAJIYHI BJIACTHBOCTI eJileMeHTIB MO rpymi B
cuctemi JI. I. MenaeneeBa?

Sk 3a eJleKTPOHHOK (OPMYJIOKD ATOMA BU3HAYUTH eJIeMEHT, IKUH YTBOPIOE MPOCTY
PEe4Y0BHHY 3 BJIACTUBOCTAMH TUIIOBOI'0 MeTAJXy?

Sk 32 eIeKTPOHHOIO (GOPMYJIO0 ATOMA BU3HAYHMTH €JIEMEHT, AKUHA YTBOPIOE MPOCTY
PE€YOBHHY 3 BJIACTHBOCTAMM THIIOBOI0 HEMeTaTy?

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

o Take eneKTpOHETaTUBHICTD eleMeHTa?

S yTBOPIOETHCSA KOBAJIECHTHUHN 3B'130K (HEMOJISIPHUM Ta MOJSPHUA)?

SIK yTBOPIOETHCS 10HHUH 3B'A30K?

Po3paxyiiTe cTymiHb OKMCTIEHHS efleMeHTa S B ckaaHii cronyii KySOy.

Ak xknacudikyTb okcuan?

Ak 3a popMyJ1010 BUBHAYUTH KHCJIOTY, OCHOBY, Cijlb?

4.2. 3M-JI1 «bynoBa peyoBunu. EHepreTuka XiMmiuHux peakuiii»

4.2.1. IloBuanus o0 BuKoHanusa 3M-JI1

HeoOxigHO micisi BUBYEHHS TEOPETUYHOTO MaTepialdy KOXKHOI TEeMH, IS NepeBipKu

3aCBOEHHS X 3MicTy (0a30BUX 3HAHB), AaTH BIAMOBIAI HA 3alMUTAHHS IS camorepeBipku. s
MOTJINOJIEHOTO CaMOCTIHHOTO BHUBYCHHS JMCIUIUIIHU HEOOXITHO CKOPHUCTATHCS JITEPaTypOIO
(ocuoBHoOMO [1-3] Ta mogatkoBoro [11, 12, 15]), mepenik K0T HaBEEHUH HIDKYE.

w

No o

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

Cdopmyiawiite 3aKOH eKBiBajJleHTiB. 3a SIKMX YMOB CHpPaBelJIMBUIl 3aKOH
eKBiBaJICHTIB?

SAx po3paxyBaTH (aKTOp eKBiBaJeHTa NPOCTOI PeYOBHHH Ta CKJIAJAHMX PEYOBHMH
(oxkcuaiB, riIpoOKCUAIB, KHCJIOT, CEPeIHIX CoJIel, KUCJIUX COJIeil, OCHOBHMX CcoJlei)?
dakTOop eKBiBaJIEHTA € MOCTIHHOIO YM 3MIHHOIO BETUYHHOIO?

Sk po3paxyBaTHM MOJISIPHY Macy eKBiBajJeHTa pe4OBHHHM, 00’€M eKBiBaJleHTa
ra3onoxioOHoI pe4oBUHHU?

ki TMNM XiMIYHOTO 3B’SI3KY BH 3Ha€Te?

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

B YoMy cyTHicTh MeTOY BaJleHTHHX 3B’ SI3KIB?
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9

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 HEOPraHiYHUX CIOJYK BHU 3Haere?

SIK mogiIsIIOTh KHCJIOTH 32 iX OKHCJII0BAJLHOIO 31aTHICTIO, 32 CKJIAJIOM Ta 32 CUJI0I0?
JloBeiTh, 0 KHUCJOi €OJIi BUSBJISIIOTH JesIKi BJACTUBOCTI KHCJIOT, 2 OCHOBHI cOJIi —
JesKi BJJaCTHBOCTI OCHOB.

SAxuii K1ac CNOJYK HA3MBAKOTh KOMILIEKCHUMH ?

YoMy Ha3Ba «KOMIUIEKCHI CIIOJTYKW OB’ s13aHa 3 HA3BOIO «IIOJBIMHI COM»?

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 JUCOUIIOE 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 BHM3HAYAKOTH 3apsi] ULEHTPAJIbHOI0O aToMy (KoMILIeKcoyTBopioBaua)? Ski
YACTHHKH MOKYTH OyTH Jiiranaamu?

o Ha3uBAKTH KOOPAMHALIHHUM YHCJIOM KOMILIEKCOYTBOPHOBay4a?

Sk BU3HAYAIOTH 3apsiJi KOMILJIEKCHOTO HOHY?

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

Sk ckagaroTh Ha3BU KOMIUIEKCIB: aHIOHHUX, KATIOHHUX, €JIeKTPOHEUTPATIbHUX ?

Sk 3 TOYKM 30py BAJIEHTHHUX 3B’SI3KiB TMOSICHIOIOTH MeXaHIi3M YTBOpPEHHsI Ta
CTPYKTYPY KOMILIEKCIB?

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

Ilo Take KOHCTAHTA HECTIHKOCTI KOMILIEKCHOTO HOHY? $Ik BOHA XapakTepHu3ye
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?

SIKi peakuii HA3MBAKTHCA €K30TePMiYHUMH, eHA0TEPMiYHUMH, 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 ximiunmx peakuiii. BiacrtuBocti

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 JICKIIii, BUKOPHUCTOBYBATH 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 IBUAKICTIO TOMOT¢HHUX TA FeTePOreHHUX peaKkuin?

SIKi pakTOPH BIVIMBAIOTH HA MIBUAKICTH peakuii?

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 yomy cytHicTh Teopii akTuBanii? [l{o Ha3uBaOTh «aKTUBOBAHUM 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 Jiii TOMOT@HHOTO Ta TeTEepPOreHHOro KaTamidy. BHU3HAuuUTH CYTHICTh
KaTasizy.

Oxapakrepusyiite QGi3MYHUNA 3MiCT KOHCTAHTH PIBHOBArv XiMiyHOI peakiii.

Ski YMHHUKM BIVIMBAIOTH HA 3CyB CTaHY XiMi4HOI piBHOBaru?

JaTtn Bu3HavyeHHs po3uuHy. IlI{o Take KoHIeHTpaLis po34uHy?

Axi pizuyHI Ta XIMIYHI MPOIECH BiIOYBAIOTHCS 11T YaC PO3UUMHECHHS ?

Cnoco0u BU3HAYEHHSI KOHIIEHTPAaLil pO34YHHIB, iIX MaTeMaTH4HI BUpPa3H.

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

Ska KOHIEHTPALisi HA3MBAETHCS MOJSAPHOK KOHIEHTPALI€I0 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 peakuisiMu. Po3paxyHKH IMBHAKOCTI XiMIYHHMX peakuii,
BCTAHOBJIEHHs1 piBHOBaru. Cnoco0M BHPaKeHHS KOHIEHTPAWid PO3YMHIB.
BiaacTuBoCTi pO3YMHIB HEeJEKTPOJITIB Ta eJeKTPOoJiTiB. BniamB rigpoJisy
coJieii Ha pH. Cxknananns piBusias OBP»

4.4.1. IloByanud moao sukonanusa 3M-I11

[Ticns BUBUEHHS TEM JTaHOTO MOAYJI0 Tpeba BIAMOBICTH HAa MUTAHHS IS CaMOIIEPEBIpPKU

CTYJICHTIB, HEOOXITHO KOPUCTYBAaTUCh KOHCHEKTOM JIEKI[Ii Ta MPaKTUYHUX 3aHSTh,
BUKOPHUCTOBYBAaTH OCHOBHY[2, 4, 5] Ta nogaTtkoBy [16, 17] nitepartypy.

=

o o

10.

11.

12.

13.

14.

15.

16.
17.

18.

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

II{o Ha3uBaKOTH €KBIBAJEHTOM PEYOBHHU?

3a AKMX YMOB CIIpaBEJIMBUI 3aKOH €KBIBAJICHTIB?

Sk po3paxyBatH (PakTOp €KBIBAJEHTY NPOCTOI PEYOBHMHH TAa CKJIAAHUX PEYOBUH
(oxkcuaiB, riIPOKCUAIB, KHCJIOT, CEPeIHIX CoJIel, KUCJIUX COJIeil, OCHOBHMX CoJiei)?
Sk po3paxyBaTH MOJISIDHY MAacCy €KBiBaJeHTAa PEYOBHHH TAa €KBIBAJEHTHHH 00’eM
ra3onoxioHoi pe4yoBUHU?

Yomy 10piBHIOE KUIbKICTh PE4OBUHM eKBiBaJieHTa?

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

Haiinite npoctimy ¢opmyay peudoBuHH, sika BMmimye (3a macow) 43,4 % Na,
11,3 % C, 45,3 % O.

Bugenite moJiekyJsipny ¢opmyJy pedoBuHH, sika BMimye (3a macow) 39,14 %
Byrjienw, 52,16 % oxcureny ta 8,7 % rigporeny. I'yctuna ii mapum 3a BoOAHeM
D(H,) = 46.

Ha wneiiTtpasaizaniro 2,45 r KMCJI0TH NOTPIOHO BUTPATUTH 2 I TiIAPOKCHAY HATPiI0
(NaOH). BuzHauuT MOJIAPHY MaCy €eKBiBaJIeHTa KUCJIOTH.

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

Maca 1 a kucHwo (O;) nopiBHIo€ 1,4 1. CKiJIBKH JITPIiB KHCHI0O BUTPAYYy€ThCS NPH
3ropsiiHi 21 r marHii, pakTop eKBiBajeHTA AKOr0 AopiBHIOE 1/2.

Po3paxyiiTe aTOMHY Macy JBOBAJEHTHOIO METajly Ta BU3HAuTe, SIKUW 1€ MeTall, SKIIO
8,34 r metany okucmoThes 0,68 11 kucHio (O,). YMOBH HOpMAJIbHI.

Hanuwits ejekTpoHHO-TpadgiuHy KoH(pirypamilo Ta ejleKTpoHHY (opMyJay aTroma
eJleMeHTa, 3apsl AApa AKOro J0pPiBHIOE + 22. YKaKiTh HOro NnoJIOKeHHs y cHCTeMi
. 1. MenneneeBa. 1o sikoro cimeiicra (-s, p, d, f ) HamexuTs ueit exement? dus
KOKHOT'0 3 BAJICHTHHUX €JIEKTPOHIB HANIMIIITH 3HAYEHHS 4-X KBAHTOBHUX YHCeJI.
HaBeniTe npukiaau piBHSIHb peakiii, sSKi MIATBEP/UKYIOTh CJIa0Ki KUCJIOTHI BJIACTUBOCTI
takux ampoTepuux rigpokcuais: Be(OH),, Al(OH)s3, Zn(OH),, Cr(OH)as.

Onumrite mpoctopoBy OynoBy moiekynu MgCl,. Bkaxite Tun riGpuausanii aTOMHHX
opOiTanel eHTPaIbHOTO aToMa.

BuzHaute 10HU, K1 YTBOPIOIOTHCS Y BOJHOMY PO3YHHI i1 Yac AUCOIIAIli Oapito XJIOpUIy.
VYKaxiTh cxeMy peakiii 10HHOro 0OMiHy y BOJHOMY PO3YHHI, IiJ] 4ac SKOI YTBOPIOETHCS
ocan.

Naiite Ha3By kommuiekcHiii cmoaymi [Cu(NH3)s(OH),. o sikoro THmy BOHA
HaJIeKITh? BkakiTh KOMINUIEKCOYTBOPIOBAY, Oro KOOpPAMHAIiliHE 4YHMCJIO0, CTYNIEHb
OKHCJeHHsl. BkaxiTh Jiranam, ix cremiHb OKHCHEHHs, AeHTaHTHicTb. Hanmuimith
eJIeKTPOHHO-Tpadiuny  KoH(irypamiro Ta  ejekTpoHHY  dopmyay  ioHa
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KOMILJIEKCOYTBOPIOBa4a, BH3HA4YTe TUN Ti0puam3anii aTtoMHMX opoOiranei ioHa
KOMILJIEKCOYTBOPIOBa4a Ta MPOCTOPOBY CTPYKTYPY KOMILIEKCHOIO iOHA.
19. BuzHaunTu crtaHaapTHi 3MiHu entanbnii AH B peakuisix Ta 3po0UTH BHCHOBOK HpPO
TeII0BUi e(peKT peakiii:
4N H3(r) + 502(1-) = 4NO(1-) + 6H20(n)
4N H3(r) + 302(r) = 4N2(r) + 6H20(n)
20. Busnauntu eHTanbIi0 po3kiany 6,72 1 CHy.
21. Buznauutu eHTanbmito yreopenus 10,2 r Al,Os.
22. O6uncnutu AS XIMIYHOI peakinii 3a CTaHJapTHUX YMOB 1 3pOOUTH BUCHOBOK
8HI (1) + HzSO4 ) 4|2(T) + st () + 4H20 ®
23. Yu MmoxIuBUI caMo10BILHUI Mepebir peakuii Npu cTAaHIAPTHUX YyMOBaXxX?
CoHg (1) + 1,50: (1) = 2Crpag) T 3H20 ().
24. BuzHaunTH 3MiHY CcTaHAAapTHOI eHeprii ['i00ca peakiiii Ta MOXJIHMBICTH CaMOJIOBITHBHOTO
nepediry peakuii
CO () + 3H2 () - CH4 () + Hzo ()
25. SIki peakuii HA3UBAKOTHLCA HEOOOPOTHUMHU TAa 00OOPOTHUMHU?
26. Kouau Hacrae ximiuyHa piBHoBara?
27. 3anucaTtu BHUpas3, SKUM TOB’si3aHi BUIbHI eHeprii ['enbmronbua Ta ['160ca 3 KOHCTaHTOIO
pIBHOBarw.
28. 3a 10nMOMOroI0 SIKOr0 MPHUHIUMIY MOKHA SIKICHO BU3HAYHMTH HANpPsSIM 3pYLIEHHS
piBHOBaru?
29. 3a sAKMM TepMOAMHAMIYHUM KpPHUTEPi€eM MOXKHA BH3HAYUTH, IO CHCTEMa
3HAXOAUTHCS B piBHOBAa3i?

30. Peaxiris mporikae 3a cxemoro: PClg(r) = PCls(r) + Cly(r), AH = +92,59 x/I)x/monb. Sk
Tpeba 3MIHMTH a) TeMmmeparypy, 0) THCK, B) KOHIICHTpAIlil0 BXIJHUX PEUOBUH, 1100
3CYHYTH pPiBHOBAry y 0ik mpsMoi peaxilii, ToOTO 301UIbIINTH BUXiA XJI0pY?

31. BusHauTe KOHCTAHTY PIBHOBAru Jjisi TOMOT€HHOI CUCTEMH:

2NO(r) + O,(r) = 2NOy(T),
SKIIO KOHIIEHTpAIlii pearyrounx pedoBHH Yy CTaHl piBHOBAru:
[NO]p. = 0,20 mons/m; [O,]p. = 0,1 mons/m; [NO,]p. = 0,1 Moas/m1.
32. 3amucaTt BUpa3 MIBUJIKOCTI MPSIMOI Ta 3BOPOTHOI PEAKIIil I CUCTEM:
COy(r) + C(1) = 2CO(1) CaO(1) + COy(r) = CaCO3(1)
Bu3HaunTH SIK 3MIHUTHCS MIBUJIKICTh PEeaKI(iil mpy 301IbIIEHH] KOHIICHTPAIii BUX1THUX
PEYOBHH B 2 pa3u.
33. SIk 3MIHUTBHCS MIBUIKICTh MPSIMUX Ta 3BOPOTHHUX peaKIiid, SIKIIO 3a CTajoi TeMmreparypu
KOHIICHTpAIlisl KOXXHOI PEYOBHHU 3MEHIIUTHCA B 2 pa3u?
2H,(1) + Oy(1) = 2H,0(1) FeO(t) + Hy(r) = Fe(t) + H,O(T)
34. SIx 3MIHUTbCA MIBUAKICTH IPSIMHUX Ta 3BOPOTHUX PEAKIiH, SIKIIO TUCK y CUCTEMI 3pOCTe B
3 pazu?
CHy(r) + H,O(r) = CO(T) + 3H,(T) C(1) + COy(r) = 2CO(1)
35. Ilpu miaBumieHHi Temmnepatypu Ha 10 °C mBUAKICTH peakilii 3pocia B 2 pa3u. Y CKUTbKH
pa3iB 30UIBIIMTHCS MIBUAKICTD ITi€T peakIlii mpu miaBuileHH1 Temepatypu Ha 50 °C Ta Ha
20 °C?
36. JlaiiTe BU3HAYeHHA po3unHy. IIlo Take KoHUeHTpalis po3uuny?
37. Ha3Bith cnioco0u BU3HAYEHHS] KOHIEHTPauil po3uMHiB, iX MaTeMaTH4YHi BUPa3H.
38. Ha siki aABi rpynu aiisTh cnocodu BHPa3y KOHUEHTPAUil po3YMHIB i AJ51 AKOI 3 HUX
BOHH OLIHIOIOTHCS Oe3po3MipHuMu BeanunHamu? Hagenits npukiaaam.
39. lllo HA3MBaKTh MACOBOK) YACTKOK PO34YMHeHOi peyoBHHHU? 3a K00 (opmyJiol0 ii
004YHCTIOITH?
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55.

56.
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58.
59.

60.

o Ha3UBAKOTh KOHIEHTPALI€I0 KOMIIOHEHTA y PO3YMHI?

SAxi nani HeoOXiAHO 3acTOCYBATH /IS NIepPePaXyHKY MAacOBOI KOHLEHTpallii po34uHy B
00’eMHI Ta HaBnaKu?

Ska MonsipHa KOHIIEHTpallis €KBiBajeHTIB po3uuHy, B 300 mu sikoro mictutbes 10,5 T
1IKOT0 KaJm?

Pozpaxyiite: a) BincotkoBy (C%), 6) momnspay (Cm), B) HopMmansHy (CH), T) MOJIsIIbHA
(Cm) xonuentpauii po3unny HzPO,, mo yrBopuBcs npu po3unHeHHi 18 r kuciotu y
282 cm® Boxu. I'yctuna posunny p = 1,031 r/em®. Yomy popisHroe tutp (T) posunmy?
Busznaute pH po3uuny coui, sika yTBOPIOETBCS B pe3ybTaTi B3a€EMO/I1i T1IPOKCUY HATPIIO
Ta KapOOHATHOI KUCIIOTH.

Busnaure pH po3uuny codi, sika yTBOPIOEThCSA B PE3YJIBTATI B3A€EMO/IT HITPATHOI KUCIOTH
3 TIIPOKCHUIOM Oapiro.

3anuiniTh B IOHHINH Ta MOJIEKYJspHIA Qopmax piBHSHHS riapomnizy coii (NH4),SO,.
Bxkaxits pH cepenosumia.

Hamumite BHpasw CcTymiHYacTHX KOHCTAaHT AWcommiamii s opTtodocdaTHOT KHCIOTH
H3PO,,

1o Take ionHuUii 100yTOK BOAM?

JaiiTe BU3HAYeHHsI BOAHeBOro mokasumka (pH). SIki Bu 3Hae€Te KHMCJIOTHO-JTYKHI
iHIuKaTopu?

SAky peakuilo Ha3UBaIOTh rigpoJi3? SIki TUNM cosiel rigpoaizyoTs? SIkuii THI costeil
He miaisirae peakuii rigpoJizy? flki 3Hauennsi npuiimae pH y po3unHax pi3HuX TUNIB
costei?

3a AKMM MOKA3HMKOM BHU3HAYAKTh CHJIY TA CJIA0KICTh KHCJIOT Ta OCHOB?
Oxapaxkrepu3yiiTe CTyniHb TiIpoJi3y Ta KOHCTAHTY TiApoJidy. YKaKiTh, AK BOHH
3B’s13aHi MoMix co0olo.

SAKi ¢akTOopH BIUIMBAKOTH HA NPUCKOPEeHHA peakuil rigpoJiszy? IlosicHiTs, yomy. Ak
NOJAABUTH TiApoi3?

BuzHaunTy KOHIIEHTpAIliI0 10HIB BOJIHIO, TiApokcua-ioHIB Ta pOH B po3umni, pH skoro
JOPIBHIOE 5,8.

SAxi npouecu BiA0YBAWTBLCHA 3 OKMCHHKOM TAa BIIHOBHHKOM IiJl 4ac NPOTiKaHHS
OBP?

o Take cCTynmiHb OKMCHEHHA?

Sk 3anexkuth mnepedir OKHCHO-BIIHOBHOIO Mpolecy BiI peakumii cepexoBuina?
HageniTs npukJiagu.

SIki MeTOAM BUKOPHUCTOBYIOTH ISl CKJIaAaHHs piBHsAHbL OBP?

Ska nmocCJiI0BHICTh CKJIAJAHHSA OKMCHO-BITHOBHUX pPeaKIliii MeTOI0M eJIeKTPOHHOI0
O0asancy? HaBeniTh npukiaam.

SIka MOCJHIIOBHICTH CKJIAJAHHA OKHCHO-BIIHOBHHUX peaKLiii MeTOAOM eJeKTPOHHO-
ioHHoro 0anancy? Hasexite npukaaam.

4.5. 3M-JIa0l «CrexioMmeTpu4Hi po3paxyHkH. 3akoH ekBiBajieHTIiB. TemnJoBuii
edexT ximiunux peakuii. Posunnn. I'inpo.is coneii. OBP»

45.1. IloByanuda moa0 sukonanus 3M-J1aol

[Ticns BUBYEHHS T€M JAaHOTO MOAYIIIO Tpeba BiAMOBICTH HA MUTAHHS I CAMOTIEPEBIPKU

CTYJIEHTIB, HEOOX1IHO KOPUCTYBATHUCh KOHCIIEKTOM JICKI[IH Ta METOJWYHUMH BKa3IBKaMH IO
1abopaTOpHUX POOIT, a TAKOK METOAMYHHUMH BKa3iBKaMH JI0 CAMOCTIHHOT pOOOTH CTY/EHTIB;
BUKOPHUCTOBYBATH OCHOBHY[2, 5, 6] Ta nogatkoBy [16-19] nitepartypy.
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4.5.2. TIutaHHs 1J1s1 caMonepeBipKH CTy/AeHTIB nicjisi BuB4eHHst 3M-J1a61

[IuTands U1t caMOIIEPEBIPKU MICsI BUBUEHHS MaTepiaiiB JadopatopHoi podotu Nel

Sk NpaBWJIbHO HATIOBHSATH MiNleTKHU PiAKMMH HeOe3NeYHUMHU Pe4YOBUHAMU?

Yu MokHa Ha 1a60pPaTOPHOMY CTOJI1 BUMIAPIOBATH OpPTraHiuHI PO3YMHHHUKHU?

Ky HeOe3neKy /sl MPANIIYOr0 CTAHOBJIATH PO3YMHM KOHIEHTPOBAHMX KHUCJIOT Ta
JIYT, a TAKOK TBEP/i JYId Ta NaApU KUCJIOT?

o Tpeba 3pobuUTH, SKIIO HA PYKH UM HA OJAT MOIAB KOHIIEHTPOBAHUI PO3YHH KUCIOTH
abo myry?

3 SAKHMM HArpiBaJbHUMH NPUOOPAMH MOKHA NMPANIOBATH, SIKII0 MAa€ll CHpPaBy 3
BOTHeHe0e3MeYHNMHU YH JIeTKOTOPIOYHMU PeYOBHHAMM ?

Sk nmpaBUJIBHO HArpiBaTH TBEP/Il Ta PIAKI PEYOBUHHU Y XIMIYHOMY TTOCY11?

SIki MipH nepIoi JOMOMOTH MPH TEPMIYHUX OOMaJIEHHAX IKipHu?

ki Mipu npuiiMalTb NPU NOPaHEHHSIX 200 Mopi3ax ckiaoM?

SAKi Mipu nepiuoi HeoOXiAHOCTI IPUUMAIOTH IPY BUHUKHEHHI NOKapy?

. IIlo HeoOXixHO 3pO0UTH NP OTPYEHHI NapaMH He0e3NMeYHUX PeYOBHH?

. SIk npu3BOAATH BUALICHHS] OTPYTH 3 OPraHi3My NPH HLIYHKOBHX OTPYE€HHAX?

. SIka OCHOBHA YaCTHHA SIK TEXHOXIMIYHMX, TAK i AHAJTITHYHUX Tepe3iB?

. 3a JI0TOMOT 010 SIKOT'O MIPUCTPOIO APETHP BBOAUTHCS B 11107

. Koam mMokHa kj1acTH Ha yamii Tepe3iB BaKKH Ta NMpeaMeT, HI0 3BAKYIOTh: SIKIIO

apeTup MiAHATHHA Y4 ONMyLeHn?

Jle GinpIie BITHOCHA MOXHWOKA 3Ba)KYBAaHHSI IBOX HABXKOK: 2 T um 15 1?

IIpu sakiii TemnepaTypi MOKHA 3BaKyBaTH npeaMeru ado peakrusu?

Ha sky uvamy TepesiB MOXHa KJIacTH MPEAMETH Ta PEakTUBU, Ta Ha AKy — Baxku? Yu
MOHA JICTaBaTU BAXKKU 13 MIYXJISIAN PyKaMu?

VY koMY MOCyli MOYKHA 3BaXKyBaTH PEaKTUBU?

SIka TOYHICTH 3Ba’KyBAHHS HA TEXHOXIMIYHMX Tepe3ax?

[Iuragys JUis caMOIIEPEBIPKYU Hic/s BUBYEHHS MarepialiiB JtadopaTtopHoi podortu Ne2

B yomy noJisira€e cyTHiCTh rpaBIMeTPUYHOIO AHAJI3Y?

SIKi po3paxyHKH MOKHA BUKOHATH, 3HAKOYHU GopMYJ1y CIIOTYKH?

B yomy moJsiraloTe BIAMIHHOCTI Mi’kK NPOCTIIIOI (EMIIPUYHOI0) TA MOJIEKYJISPHOIO
(ictruHHOM0) dopMyaamu XiMiYHOI cIOTyKH?

IIlo Ha3UBAKOTH BiTHOCHOI I'YCTHMHOIO NapH PeYOBUHHU BiJHOCHO iHIIOTO ra3y?
Cdopmyariite 3aKkoH ABoraapo.

SIKi pe4OBHHHU HA3MBAKOTh KpPUCTAJOTiAPATAMHU?

B yomy monsrae meron BU3HAYCHHS (POPMYIIH KPUCTAJIOTIAPATY 38 BHIAICHHSIM JIETKOTO
KOMIIOHEHTY?

[Ipu sxifi TemmepaTypi MOXKHAa HarpiBaTh KpPUCTAJIOTIAPAaT MiTHOTO KYyNOpPOCYy, HE
JOIyCKAaI4y pyHHYBaHHS 0€3BOIHOI cOTi?

SIkuit 3aKOH BUKOPUCTOBYIOTH JIJISl PO3PAaXyHKY (hOPMYIIH KpUCTANIOT1IpaTy?

[TuTaHHs A9 caMOMNEePEeBIPKU Micis BUBYCHHS MaTepialiB JabopatopHoi pobotu Ne3

IIlo HA3MBAKOTH €KBiBAJEHTOM PE4YOBHHU?

CdopmyawiiTe 3aKOH eKBIBajJeHTIB. 3a SIKMX YMOB CHpaBeJIUBHI 3aKOH
eKBiBaJIEHTIB?

lo Ha3uBaOTH (PaKTOPOM eKBiBAJIEHTY peHOBUHU?

Ak po3paxyBaTn (akTOp €KBIBAJEHTY NPOCTOI PEYOBHMHH Ta CKJIAAHMX PEYOBHH
(oxcuaiB, rigpoKkcuIiB, KHCJIOT, CEPEAHIX CoJIell, KUCJINX CoJieil, OCHOBHUX coJIei)?
Sk po3paxyBaTM MOJIIDHY Macy eKBiBaJICHTY pPe4OBMHM TAa eKBiBaJIeHTHUI 00’em
ra3onoxioOHoI pe4oBUHU?

Yomy 10piBHIOE KiJILKICTh PeYOBUHHU €KBiBAJIEHTY?
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®dakTop EKBIBAJEHTY € TIOCTIHHOI YW 3MIHHOK BennmunHOW? Bim skux daxTopiB
3aJIC)KUTh 3HAYCHHS €KBIBAJICHTY PEYOBHHU?

OpnHa ¥ Ta X KUIBKICTh MeTany crnoiiydaerbes 3 0,2 T okcuceHny ta 3 3,17 T rajoreny.
BusnaunTti MOJIIpHY Macy €KBiBaJICHTY TaJOTEHY.

Ha netitpanizamito 2,45 r KUCIOTH MOTPIOHO BUTPATUTH 2 T TiApokcuay HaTpito (NaOH).
BusHauuTi MOJIIpHY Macy €KBiBaJICHTY KHUCIIOTH.

[TuTanHs UL caMOIIEPEBIPKU HICJIsl BUBYEHHS MaTepiaiiB JadopatopHoi podoru Ned

[ITo BUBYa€ XiMiuHA TEPMOJUHAMIKA?

OcHOBHI NOHATTA XiMiYHOI TepMOAUHAMIKH. Buam cucrem.

SIk1 BUIM eHeprii MOXYTh CYIPOBOJUKYBATH XIMIYHI peakuii? B skuit BuI eHeprii ix
EPEPAXOBYIOThH?

SAki peakuii HA3UBaKOTHCA €K30TEPMIYHUMM, €HIOTEPMIYHUMMU, TEPMOXIMiTHIMHU?
Ha3BiTh napamerpu cucreM Ta QyHKIII CTAHY CHCTEM.

BHyTpilIHs eHepris Ta eHTANbIIiA AK (PYHKILII CTAHy CHCTEM.

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

[luTaHHs 519 caMONEPEBIPKU MMicJig BUBYEHHS MaTepiaiiB 1a00paTopHoi pobotu NeS
JlaiiTe BU3HAYEHHS PO3YUHY.

o Take KOHUEHTpPALlisl PO3YUHY?

SIK1 pO34MHU HAa3UBAIOTh KOHIIEHTPOBAHUMU Ta SIKI — p030aBIeHUMU?

Oxapakrepusyiite cnocoOM BU3HAYEHHSI KOHIEHTPALIlI PO3YMHIB Ta IX MaTeMaTH4HI
BHpAa3M.

Ha sxi n1Bi rpynu NoJiisitoTh COCOOM BHpa3y KOHUEHTpALli PO3UMHIB 1 IS AKOi 3 HHMX
BOHU OILIIHIOIOTHCS Oe3po3MipHIMHE BennunHamu? HaBeniTe npukiiaau.

Sk po3paxoByHOTh KOHIEHTPALII IPH 3MillyBaHHI PO3YHHIiB?

Pozpaxyiite MonsipHy koHueHTpauito 20 %-ro po3uuMHy XJOPUAHOI KHCIOTH, BIAHOCHA
ryctuHa skoro 1,1 r/em>?

Slka MonsipHa KOHIIEHTpallis eKBiBasieHTa po3uuHy, B 300 mu skoro mictuthes 10,5 r
TiIpOKCUIA Kamiro?

IIlo HA3MBAKTHL MACOBOI0 YACTKOK PO3YHMHEHOI peuyoBuHHM? 3a K00 (popmyJiol0 il
004N CJII0I0TD?

VY 4oMy CYTHICTh MpaBuiia 3MillIyBaHHS (TIPABUIIO «XPECTay) MPHU MPUTOTYBAHHI POZUHHY
MPOMIXKHOT KOHIIEHTpalii 3 OLIbII pO3BEICHUX Ta OUIbII KOHIEHTPOBAHUX PO3YNHIB?

SIka KOHIEHTPALisA HA3UBAETHCA MOJSAVIBHOKW? B sIKMX oAuHULAX Tl BU3HAYAOTH Ta
3a 1k010 (opMYyJI0I0 Il MOKHA 00YHMCIUTH?

B domy monsrae ocoOMUBICTH PO3paxyHKY KOHIIEHTpalii KOMIIOHEHTIB PO3YMHY NpHU
MPUTOTYBAHHI HOTO 3 KPUCTAJIOTIAPATy Ta BOAU?

SIKi iCHYIOTBH €c1I0CO0OM NMPUTOTYBAHHA PO3YHUHIB?

Sk BUBHAYUTH I'YCTHHY PO3YMHY 32 JOIIOMOI0I0 apeoMeTpa?

SIki npaBuJIa MOBO/KEHHH 3 apeoMeTpoM?

[TutanHs A9 caMOTNEePeBIPKU Micis BUBYCHHS MaTepialiB 1abopaTopHoi podotu Neb

SIKi pe4OBHHHU HA3UBAKTH €JICKTPOJITAMHU?

3a AKUM NPUHIHUIIOM €JIEKTPOJITH MOALISIIOTH HA CWIbHI, CepeIHbOI CHJIN Ta CIa0Ki?
[Ilo Take cTymeHb auCOIlIalli Ta KOHCTaHTa AUCOIIAIli eJeKkTporiTa?

Bona, sk pedoBuHa, € CUIIBHUM YU CIIA0KHM €JIEKTPOIIITOM?

Ski HeopraHiyHi pe4OBHHM € eJIeKTpoJiTaMu?

Sk Bi1OyBa€eThCs CTyMiHYACTA TUCOLIAIIS CITAOKUX €IEKTPOJIITIB?

1o Take ioHHui 100yTOK BOAU?

JaiiTe BU3HAYEeHHS BOJAHEBOro nokasHuka (pH).

ke 3Hayennss pH y pi3HUX cepeoBHIAX BOAHUX PO3YUHIB?

18



10.
11.
12.
13.
14.
15.
16.

w =

o

ok wn

10.

11.
12.

13.

14.

SIKi pe4OBMHU HA3UBAIOTh KUCIOTHO-JTY>)KHUMH 1HIUKATOpamMu?

SIKy peakuilo Ha3UBAKOTH TiAPOJI3?

SAxi TN cosiel riapodiizyoTh? SIkuil THI coJiell He miIsirae peaxkuii rigpoJizy?
3a AKUM MOKA3HUKOM BH3HAYAKTH CHIIY Ta CJAOKICTH KHCJIOT TA OCHOB?

SAxi 3HavyenHs npuiimae pH y po3unHax pizHuUX THIIB coJsei?

SAxi pakTopu BIUTMBAIOTH HA IPUCKOPEHHS peakii riapomi3y? [1oscHiTh, yomy.

Sk nmogaBUTH TiaPOII3?

[TuTanHs U1 caMOIIEPEBIPKU MiCJIsl BUBYEHHS MaTepiaiiB 1adbopartopHoi podotu Ne7

Ski npouecy HA3MBAKTHCH OKMCJIEHHSAM TA BiIHOBJIEHHAM ?

ki npouecu Bin0yBalOTHCS 3 OKMCHUKOM Ta BiTHOBHMKOM Il yac nporikanass OBP?
Yum xapakTepu3yeThesl CTYNIHb OKUCIEHH?

VY 4oMy CyTHICTh peaKilii OKHCHO-BIIHOBHOTO AUCIPONOPLIOHYBAHHS?

SAx po3paxyBaTu (akTOp eKBiBaJIEeHTY Ta MOJSIPHY MAacy eKBiBajJleHTy OKHCHHMKA Ta
BiflHOBHHKA?

SKi ICHYIOTh THUIIH OKHCHO-BIJTHOBHUX peaKIii?

Slka MOCTIIOBHICTH CKJIAJAHHS OKHCHO-BiJHOBHMX peakUiii MeTOA0M eJeKTPOHHO-
ionHoro 0anancy? HaBeniTh npukJiaam.

Ha3BiTh OKMCHUKH, [II0 MAIOTh BEJIMKE 3HAYCHHS y TEXHIIl Ta Ja0OpaTOPHii MPaKTHIII.

5. IIMTAHHSA A0 3AXOAIB IOTOYHOT O, NI ICYMKOBOI'O TA
CEMECTPOBOI'O KOHTPOJIIO

5.1. TectoBi 3aBIaHHS 10 MOAYJIbHOI KOHTPOJIbHOL po0oTH MoxyJast 3M-«0»

Cepen HaBenieHUX (OPMYIIIOBAHb BUOEPITh 3aKOH CTANIOCTI CKJIATy PEYOBHH
[1,c.23-24; 3, c. 10-11]

Cepen naBenenux (Gopmys BuzHauTe GOpMyly OCHOBU [1, c. 39-44; 8, c. 85-93]
Cepen nepemiyeHnX BHOEPITh POPMYITy KUCIOTH [1, c. 39-44; 8, c. 76-84]
Cepen HaBeneHuX (hopMyir BUOEPITH GOPMYITY COJI [1,c.39-44; 8, ¢.93-103]
Cepen HaBeneHux Gopmyis BUOEPITh GOPMYITY OKCHIY [1,c.39-44; 8, c. 70-75]

BubepiTh npaBuiibHe 3HaUEHHS MOJIIpHOT MacH opTodocdaty Hatpito NazPOy
[1, c. 26-28, 44-45; 3, ¢c. 7-8; 9, ¢. 6-18; 10, c. 10-40]
Bubepith npaBuibHe 3HaUCHHS MOJISIpHOT Macu cynbdarty 3amiza (II).
[1, c.26-28, 44-45; 3, ¢. 7-8; 9, c. 6-18; 10, c. 10-40]
VYkaxiTh, iKa KUTbKICTh TpaMiB Biamosigae 1 Mmonb kucHio (O,)
[1,c.26-28;3,c.7-8;9,c. 6-18; 10, c. 10-40;]
Sxuit 00’em (1) Bianosinae 1 monb razy NO,?
[1,c. 26-28; 3, c. 7-8; 9, c. 6-18; 10, c. 10-40]
Bubepits BipHe 3HaueHHs Macu (T) 1 Mmonexynu niokcuaa kapoona CO,
[1,c. 26-30; 3, c. 7-8; 9, c. 6-18; 10, c. 10-40]
Skuit 06’ em 3aitmae 1 monb kucHio (0,)?  [1, ¢. 26-28; 3, ¢. 7-8; 9, c. 6-18; 10, c. 10-40]
Cepen HaBeneHWX (GOpMYN BH3HAYTE PSJIOK, YTBOPCHUU IUIIE 3 THX EJIEMEHTIB, fKi
HA3WBAIOTh JIY)KHUMHU METAJIAMH. [1, c. 46-52; 8, ¢. 22-30; 9, c. 19-37; 10, c. 40-82]
BusnauTe psjok, yTBOPEHUH JIMIIIE 3 TUX €JIEMEHTIB, SIKi HA3UBalOTh TAJIOTCHH
[1,c.46-52; 8, c. 22-30; 9, c. 19-37; 10, c. 40-82]
Busnaure psmok, yTBOpEHUH JHIIE 3 TUX €JIEMEHTIB, sIKi HA3UBAIOTh 1HEPTHI (OJIaropo/IHi)
rasu [1, c. 46-52; 8, c. 22-30; 9, c. 19-37; 10, c. 40-82]

20c20 04
15. Ha3Batu enemeHT, enekTpoHHa Gopmyia skoro 1s°2s°2p

[1, c. 46-52; 8, c. 22-30; 9, c. 19-37; 10, c. 40-82]

16. BubepiTh enemMeHT, MeTaliqHi BIACTHBOCTI SIKOTO HAWCHIIBHIIII:
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[1,c.46-52; 8, c. 22-30; 9, c. 19-37; 10, c. 40-82]
17. Bubepith eeMeHT, HeMeTaTI4H1 BJaCTUBOCTI SKOTO HAWCHUJTBHIIIII:

[1,c.46-52; 8, c. 22-30; 9, c. 19-37; 10, c. 40-82]
18. Bubepith, siky macy (r) kucimotu HCI tpeba momatu mo 10 rpamiB myry KOH, mo6

IPOMIIITIA peaKIliss HeuTpamizarii [1, c. 43-45]
19. fIxa 3 mpuBeACHUX peaKIlii € peakiiero oOMiHy? [8, ¢.30-32]
20. SIxa 3 MpUBEACHUX PEAKIIi € PEaKI€0 CIIOTydYeHHS? [8, c. 30-32]
21. Slka 3 IpUBEICHUX PEaKIli € peaKIlier po3KIamy? [8, c. 30-32]

5.2 TecToBi 3aBAaHHS 10 MOYJIbHOI KOHTPOJILHOI po6oTH MoayJasa 3M-JI1

1. Bubepith, sIKy BJaCTUBICTh XapaKTEPHU3ye MarHiTHE KBAHTOBE YHCIIO.

[1, c. 82-85; 3, c. 18-19]
2. BubepiTs, sIKy BIaCTHBICTh XapaKTEepHU3ye CIIIHOBE KBAHTOBE YHUCIIO.

[1, c. 82-85; 3, c. 18-19]
3. OOepiTh nMpaBWiIbHY (HOPMYITY BUIIIOTO OKCUIY €JIEMEHTY 3 €JIEKTPOHHOI0 KOH(IrypaIi€eo

atoma 1s225°2p°3s%3p°3d'%4s°4p? [1, c. 47-54, 85-99; 3, c. 22-27]
4. OO6epiTh, SKHM  €JIEMEHT  BIJNOBIAa€  EIEKTPOHHIM  KOHQIirypamii  aTtoma
15%25°2p®3s%3p°®3d'%4s%4p° [1, c. 85-99; 3, c. 22-27]
5. BubepiTh YoMy JOPIBHIOE YHCIO HEHTPOHIB V supi i3otory * O [1, c. 103-106; 3, ¢. 16-17]
6. BubepiTh, sKi 3 pE€YOBHH HE BiTHOCATHCS 10 METAITIB [1,c. 100-103; 3, c. 22-24]

7. 1lpum po3unHEHHI KajJio y BOAI BUIIAETHCS TOPrOYHii ra3. BubepiTs 1iei ras.
[1, c. 100-103; 3, c. 22-24]
Sxe 3HAUEHHS BaJIGHTHOCTI MarHiro B yCiX MOT0 COyKax? [1, c. 100-103; 3, c. 22-24]
9. Ski pedoBUHU yTBOPIOIOTHCS MpH B3aemoii rigpokcuay dpepymy(IIl) i H,SO,4
[1,c.39-44; 4, c. 15-22]
10. BuGepith BapiaHT BiNOBI, B sikomy nepepaxoBaHni TIJIBKU okcuau HemeraniB
[1,c.39-44; 4, c. 15-22]
11. BuGepere BapiaHT BianoBifi, B skomy nepepaxoBani TIJIBKU okcunu meraniB
[1,c.39-44; 4, c. 15-22]
12. Kpamum npoBiIHUKOM €JICKTPUIHOTO CTPYMY 3 IepepaxoBanux € [1, c. 39-44; 4, c. 15-22]
13. 3 mepepaxoBaHUX HEMETAJIB ACKiJIbKa aTOTPOIMHUX MOIUDIKaIiil Mae [1, c.22-23]
14. Anorpomnnoro momudikamiero Kapoony HE €... [1, c.22-23]
15. BcTaHOBITh BIANOBIAHICTh MK Ha3BOIO 3B'SI3KY Ta MEXaHI3MOM YTBOPEHHS
[1,c. 115-154; 3, c. 27-29]
16. Bincranb Mixk siipaMu aTOMIB B MOJIEKYITi, HA3UBAETHCH ... [1,c. 115-154; 3, ¢. 27-29]
17. Sxwii Tan riOpuam3amnii enekrpoHHuX xMmap B Mmoniekyini PCls  [1, c. 115-154; 3, ¢. 27-29]
18. Sxwii Tun riGpuaAN3alii eISeKTPOHHUX XMap B MosieKym BF; [1,c. 115-154; 3, c. 27-29]

oo

19. Sxwuit xiMiuyHU# 3B's130K B MoJiekyii HI? [1,c. 115-154; 3, c. 27-29]
20. Yucno moABiitHMUX 3B'A3KIB 301IBIIYETHCS B PALY ... [1,c. 115-154; 3, c. 27-29]
21. Yucno 6-3B'13KiB 30UTbLIYETHCA B PAAY ... [1,c. 115-154; 3, c. 27-29]
22. BulOepiTh BIACTUBOCTI KOBAJCHTHOTO XIMIYHOTO 3B'SI3KY ... [1,c. 119-140; 3, c. 27-29]

23. Ywucno XiMIiYHUX 3B'SI3KiB B MOJIEKYJIaX 30UTBITYEThCS B psfdy ...[1, ¢. 115-154; 3, ¢. 27-29]

24. YoMy nOpiBHIOE JOBKUHA AUMOIsS MoJieKynu H,S |, sikmio nunonbamii MmomeHT = 0,94 D.
[3, c. 32]

25. SIx HAa3WBAKOTKCS JIIraHH, SIKi 3aiMarOTh B KOOPAMHAIIHHIN cdepi 1Ba a00 KiIbKa MICIlh?
[1, c. 583-604; 3, c. 41-44]
26. KinbKIiCTh MICIlb y BHYTPIIIHINA cdepl KOMIUIEKCY, sIKI MOXKYTh OyTH 3ailHATI JIiraHIaMH
Ha3UBAIOTHCH ... [1, c. 583-604; 3, c. 41-44]

27. Bubepits KoopauHaiiitny ¢popmyny tpuaminxiopomiatuaa(ll) xmopumy

[1, c. 583-604; 3, c. 41-44]
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28.
29.
30.
31.
32.
33.
34.

35.
36.

37.

38.

39.

40.
41.

42.

43.

44,
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10.

Bubepith KoMIIeKcOyTBOproBay y KomiutekcHii cromyii [Co(NO,),CI(NH3)s]
[1, c. 583-604; 3, c. 41-44]
Bubepits niranan 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 okucHeHHs KomiutekcoyTtBoproBaua y K[Fe(CN)4(NHs),] mopisHioe
[1, c. 583-604; 3, c. 41-44]
3apsi; KOMIUIEKCHOTO 10HY, 3apsA] 1 KOOpJMHALIWHE YHCIO KOMIUIEKCOYTBOpIOBada y
xkomruiekcHii conyii [Pd(H,O)(NH,)s]Cly nopiBHIOIOTE [1, c. 583-604; 3, c. 41-44]
Bubepite koopauHamiiiny ¢opmyny KomIuiekcHoi cmoiaykd miatuam  (IV), 1o
cknazaerbes i3 yactok Pt*, NHs, CI” [1, c. 583-604; 3, c. 41-44]
BcTaHOBITH BIMOBIAHICTE MK TUIIOM PEAKIIi 1 PIBHAHHAM PEAKLii KOMIIEKCHUX CIIOITYK
[1, c. 583-604; 3, c. 41-46]
XiMiYHa TepMOJUHAMIKA BUBYAE ... [1, c. 166-169, 195-204; 3, c. 49-50]
BuOepiTh, siki BeTUYUHU € QYHKUIIMHA CTaHY TEPMOJUHAMIYHOT CUCTEMH:
[1, c. 166-169, 195-204; 3, c. 49-64]
[Teprmuit 3aK0H TEpMOIUHAMIKH BiToOpakae 3B'SI30K MiK:
[1, c. 166-169, 195-204; 3, c. 49-64]
TenoBuii edekt peakiii, 10 MPOTIKAE PU MOCTIHHOMY 00'€Mi, BIATTOBIIA€ 3MIHI ...
[1, c. 166-169, 195-204; 3, c. 49-64]
SAxi XiMiYHI poIecH BiIOYBaOTHCS 3 CHIOTEPMIYHUMH epekToM?
[1, c. 166-169, 195-204; 3, c. 49-64]
MUMOBUIPHUM HA3HBAETHCS MPOIIEC, AKHH ... [1, c. 166-169, 195-204; 3, c. 49-64]
B sxomy CHIBBIIHOIIEHHI 3HAXOJSATHCS EHTPOIIi TPbOX arperaTHUX CTaHIB OJHIET
pedoBuHU: Ta3 (T), piaguHa (p), TBepAE TLIO (TB)? [1, c. 166-169, 195-204; 3, c. 49-64]
BkaxiTh, B AKUX Mpoliecax 1 3a SIKUX YMOB 3MIHA €HTpOIIi MOXX€ JOpPIBHIOBATH POOOTI
npoiecy? [1, c. 166-169, 195-204; 3, c. 49-64]
B i300apHO-130TepMIYHMX yMOBaxX B CHUCTEMi MUMOBUIHPHO MOXYTh 3IIIACHIOBATHCS TaKi
MIPOIIECH, B pe3yJIbTaTi sikux eHepris [160ca ... [1, c. 166-169, 195-204; 3, c. 49-64]
B sxomy 3 HacTyImHHMX BUIIAJKIB peakilisi He3AiliCHEHHA MPU OY/b-SKHX TeMIepaTypax”?

[1, c. 166-169, 195-204; 3, c. 49-64]
5.3 TecToBi 3aB1aHHS 10 MOAYJIbHOI KOHTPOJILHOI podoTu MoayJs 3M-JI2

B sKkHMX OJMHHIIIX BUMIPIOETHCS IMBUIKICTh XiMiuHOI peakii? [1, c. 170-181; 3, c. 65-70]
BubepiTh npaBunbHuit BapianT popmyntoBanus [Ipasuna Baut-T'odda.

[1,c. 170-181; 3, c. 65-70]
BinnoBinHo A0 sikoi Teopii, B peakiiii MOKyTh OpaTH y4acTh TUIBKH Ti MOJIEKYJIH, CHEPTis
SKUX OUTbIIa 32 CEPEIHI0 EHEeprii MOJIeKyJl Ha SKyCch NEBHY BenuumHy? Bubepith
MPaBWIHHUM BapiaHT BiJMOBIII. [1,c. 170-181; 3, c. 65-70]
SIx HA3UBAETHCS PEYOBHHA, IO CIIOBUIHHIOE IMBHJIKICTH XIMIYHOT peaKIlii?

[1,c.170-181; 3, c. 71-75]
SIK 3amMIIeThCS BUpa3 I MBUAKOCTI peakitii A +2B=C?  [1,c. 170-181; 3, ¢. 65-70]
VY CKiNBbKM pa3iB 301UIbIIMTECA MBHAKICTE peakuii Hy oy + |5 (y — 2HI () npu migBuimenns
TUCKY B CUCTEMi BJIBIYi? [1,c. 170-181; 3, c. 65-70]
Ha 1o Bka3ye koHCTaHTa MIBUIKOCTI peaKilii? [1,c. 170-181; 3, c. 65-70]
Bubepite npaBuibHE TBEPIKEHHS: YOMY KaTali3aTop MPUCKOPIOE XIMIYHY peakiito?

[1,c. 170-181; 3, c. 71-75]
V¥ cucremi COypy + Cpy = 2CO(y, AH > 0 3MmimeHHA XiMIYHOI pPIBHOBard BIPaBO
BiIOYAETHCS 32 IKUX YMOB? [1,c. 184-194; 3, c. 76-81]
Y cucremi Ny + Oy = 2NO(py — Q XiMiuHa piBHOBAra He 3Millly€ThCs 3a AKUX YMOB?

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

21



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.
22.
23.
24,
25.
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217.
28.
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31.
32.
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34.

VY skiit cucTeMi 3MiHA TUCKY HE MPUBEAEC 10 3MIIICHHS XIMIYHOT piBHOBAru?

[1,c. 184-194; 3, c. 76-81]
[lo HeoOXi1HO AJist 301IBIICHHS IIBUKOCTI XIMIYHOI peaKIilii?

2AQNO;(15) = 2Ag(rs) + Oy + 2NOyyy

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

[Ilo HeoOXiIHO AJIS TOTO, OO 3HU3UTH MBUAKICTh XIMIYHOI peaKilii?
2AQNO;(15) = 2Ag(rs) + Oy + 2NOyyy

[1,c. 170-181; 3, c. 65-70]
[Tpu 30inbIIeHH] TUCKY TIABUIIYETHCS MIBUAKICT PEAKIlli y IKMX cucTeMax?

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

CO(F) + 2H2(r) = CH3OH(F) + Q

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

3a AKX YMOB pIBHOBAra B CUCTEMI 3MICTUTBHCA B 01K MPSAMOT peaKiiii?
COqr) + Ha2Op = COxpy + Hary

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

SIk1 (hakTOpH HE BIUIMBAIOTH HA 3MILIEHHS XIMIYHOT pIBHOBAaru B cuctemi?
2C2H5OH()K) = C2H5—O—C2H5 (oK) + Hzo(m) — Q

[1,c. 184-194; 3, c. 76-81]
Ski cucTeMU HAa3WBAIOTHCS ICTUHHUMH PO3YMHAMU? [1,c.213-223; 3, c. 83-85]
SIKi pedoBUHU JOOPE POIUHHSIIOTHCS Y MOJSIPHUX PO3ZYNHHUKAX ?

[1,c.213-223; 3, c. 83-85]
[Ipu po3urHeHHI CyMillli IeKUIbKOX ra3iB PO3YMHHICTh KO)KHOT'O KOMIIOHEHTa CYMIIII MPU
MOCTIMHIN TeMIepaTypl HponopuiiiHa Horo mnapiialbHOMy THUCKY HaJ PIAMHOI 1 HE
3aNeXKUTh Bl 3arajibHOTO THUCKY cyMimii. Lle popmymoBaHHs 3aKOHY SIKOTO 3aKOHY?

[1, c.218-230; 3, c. 89-94]
BubepiTh BipHe BU3HAYEHHSI MACOBOI YaCTKH, BUPAKEHO1 y BiICOTKaX.

[1,c.214-215; 3, c. 87-88]
BubepiTh BipHe BU3HAYEHHS MOJISIPHOI KOHIIEHTpAIlil peYOBUHU

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

[1,c.214-215; 3, c. 87-88]
KomratTuBHMMHU BJIACTUBOCTSIMH HA3MBAIOTHCS TI BIIACTHUBOCTI, SIKI 3aleKaTh Bl SKUX

bakTopis? [1, c.218-230; 3, c. 89-94]
Sxuii 3aKOH BU3HAYA€E 3aJICKHICTh TUCKY HACUYCHOI Mapy PO3YMHHUKA HAJ PO3UYMHOM Bij
MOJIbHOI YaCTKU PO3UMHEHOI peYOBUHU? [1, c.218-230; 3, c. 89-94]

SIlkoMy BHpa3y B MaTeMaTH4Hil (popMi BiAMOBIIa€ 3aK0H ocMocy 3a Bant-I'oddom?
[1, c. 218-230; 3, c. 89-94]

[ITo mokasye [30ToHIuHNN KOe]iIieHT? [1,c.231-233; 3, c. 95-96]
SIke piBHSHHS 10HHOTO TOOYTKY BOJHU ? [1,c. 251-257; 3, c. 98]
[Ilo Take BOJIHEBUIA MTOKA3HUK? [1,c.251-257; 3, c. 99]
Yomy 10piBHIOE CyMa TiPOKCHIBHOTO 1 BOJHEBOTO TTOKa3HUKA Y BOJHUX PO3UHNHAX?

[1, c. 251-257; 3, ¢. 99]

SIkomy 3HaueHH:Io gopisaioe pH mpu COH™ > CH™? [1,c.251-257; 3, c. 99]
[Tpu pH < 7 sikum BBa)arOTh CEPEIOBUIIE 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]
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14.

3rigHo [IpoToniTHyHOI Teopii IKy HeOpraHiuHy PEUOBHUHY HA3WBAIOTh KUCIOTOKO?

[1, c. 242-249; 3, c. 101-107]
BianosigHo o Teopii JIbtoica sika HeopraHiyHa PeUOBHHA € KUCIOTOIO?

[1, c.242-249; 3, c. 101-107]

Bubepith peuoBrHHU - c1a0Ki €IESKTPOTITH. [1,c.251-257; 3, c. 96-100]
[Ilo Ha3WBaIOTh «CTYIIHD EICKTPOTITUYHOT AUCOIIAII»? [1, c. 233-240; 3, c. 96-100]
Bix 4oro 3ayie:xuth CTYIIHb AUCOLIAIIT CTAOKUX €JIEKTPOIITIB?

[1, c. 233-240; 3, c. 96-100]
3a IKMX YMOB 3MEHIIIY€ETHCS CTYITIHB AUCOILIAIT CTAOKOTO eIeKTPOIITY?

[1, c. 233-240; 3, ¢.96-100]
YTBOpEHI IIPH IUCOLIALlT €IEKTPOIITY HEraTUBHO 3apsJKEH1 YaCTUHKY Ha3UBAIOTHCS:

[1, c. 233-240; 3, c. 96-100]
[Ipu crymiHYacToi Aucomiarnii eIeKTPOIiTy KOHCTaHTa JUCOIialii 3 KOKHUM HACTYITHUM

PIBHEM SIK 3MIHIOETHCS? [1, c. 233-240; 3, ¢. 96-100]
[Ilo Ha3UBaIOTh AKTUBHICTIO 10HIB? [1, c. 240-242; 3, ¢. 99-100]
Jlo SIKMX peakxiiiii BITHOCUTHCS PeaKIlis Tiapoizy? [1, c. 257-263; 3, c. 104-105]

BxkaxiTh cijib, y BOJHOMY PO3UHHI 5IKOi (peHonPTaIeiH Mae MaTMHOBE 3a0apBICHHS.

[1, c. 257-263; 3, ¢.104-105]
SIki peakiiii Ha3MBAIOTHCS OKUCHO-BIIHOBHUMH peakiismu? [1, ¢. 264-272; 4, ¢. 142-153]
SIKnii eIeMEHT Ha3UBA€THCS OKUCHHK? [1,c.264-272; 4, c. 142-153]
YcTaHOBITH BIAMOBIAHICT MIK HamIBpEakIlisIMM 1 Ha3BOIO mpouecy (OKUCICHHS,
B1THOBJICHHSI ) [1,c.264-272; 4, c. 142-153]
SIka 3 HaBeJICHUX PECUYOBHH MOXKE OYTH TIJIbKU BiTHOBHUKOM? [1, c. 264-272; 4, ¢.142-153]

5.4 TecToBi 3aBJaHHSA 10 MOAYJIbHOI KOHTPOJILHOI podoTu moayas 3M-I11

XiMIYHMI €KBIBAJICHT — I€..." [2, c. 7-10; 4, ¢.25-32; 5, ¢. 15-16, 25-27]
Sk BU3HAUNTH, IKYy CaMe YaCTUHY MOJICKYJIA CTAHOBUTH XIMIYHUHN €KBIBAJICHT PEUOBUHU?
[2, c. 7-10; 4, ¢.25-32; 5, ¢. 15-16, 25-27]

dakTop €KBIBAJICHTHOCTI — II€. ..: [2, c. 7-10; 4, ¢.25-32; 5, ¢. 15-16, 25-27]
Jns HNO;3 B peakuii S + 6HNO3z — H,SO4 + 6NO, + 2H,0 dakTop ekBiBaJI€HTHOCTI
JOPIBHIOE. .. [2, c. 7-10; 4, ¢.25-32; 5, ¢. 15-16, 25-27]
s HzPO, B peakmii HsPO, + Ca(OH), = CaHPO, + 2H,0 ¢daktop ekBiBaJeHTHOCTI
JOPIBHIOE. .. [2,c. 7-10; 4, ¢.25-32; 5, ¢. 15-16, 25-27]

Jlnst meperBopennst C,0,° — 2CO,° paktop eKBiBanIeHTHOCT] OKcanaT-ioHa JOPIiBHIOE. .. :
[2, c. 7-10; 4, ¢.25-32; 5, c. 15-16, 25-27]
Monspua maca exiBaienty HNO, B peakmii HNO, + Br, + H,O — HNO; + 2HBr

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

Yomy n0piBHIOE eKBiBaJeHTHUI 00'eM BoaHw0? [2, ¢. 7-10; 4, ¢.25-32; 5, ¢. 15-16, 25-27]
Yomy nopiBHIOE eKBiBaJeHTHUI 00'eM kucHIO?  [2, ¢. 7-10; 4, ¢.25-32; 5, ¢. 15-16, 25-27]
Yomy nopiBHIOE QakTop ekBiBajgeHTHOCTI riapokcuny mizi (II):
[2, c. 7-10; 4, c. 25-32; 5, ¢. 15-16, 25-27]
Po3paxyiiTe KiTbKICTh €KBIBAJIGHTY CIpYaHOi KUCIIOTH, Maca sikoi 49 T.
[2, c. 7-10; 4, ¢.25-32; 5, ¢. 15-16, 25-27]
Busnaunty 06'em, 1o 3aiiMaroTs 5,4-10% MOJIEKYJI KUCHIO (H. V.)
[2,c. 11-22; 4, ¢.33-40; 5, c. 45-47]
CKinbKH MOJIB cTaHOBHTB 00'eM rasy (Cly), mo nopisHioe 224 1m° 3a H. v.2
[2,c. 11-22; 4, ¢.33-40; 5, c. 45-47]
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15.

16.

17.

18.

19.
20.

21.
22.

23.

24,

25.
26.

217.
28.

29.

30.

31.

32.

33.

34.
35.

36.

37.
38.

39.
40.
41.
42.
43.

44,

SIka KiIbKicTh MOJIIB MicTHTECS B | M° IOBIiTpS 3a H. y.?
[2,c. 11-22; 4, ¢.33-40; 5, c. 45-47]
CKUIbKM MOJIEKYJ aMOHIaKy MICTUTBCA B 5,23 T HOTro pe4yoBUHU?
[2,c. 11-22; 4, ¢.33-40; 5, c. 45-47]
Sxi mporiecu B ra30BUX CHCTEMax po3risaae 3akoH boitist-Mapiorra?
[2,c. 11-22; 4, ¢.33-40; 5, c. 30]
SIk1 mpouecu B ra30BUX cUCTEMax po3risiiae 3akoH ['eit-Jlroccaka?
[2,c. 11-22; 4, ¢.33-40]
Sxi mporecu B ra30BUX cucTeMax po3risiaae 3akoH Llapmsa? [2,c. 11-22; 4, ¢.33-40]
Maremarrune 00'elHaHUM Ta30BUI 3aKOH 3aMUCY€ETHCS PIBHSHHSM ...
[2, c. 11-22; 4, ¢.33-40]
VYHiBepcallbHa ra30Ba CTajga pO3paxOBYETHCS 32 PIBHIHHSM ... [2, c. 11-22; 4, ¢.33-40]
3HaueHHs yHIBEpCaAJIbHOI I'a30BOi CTaNoi, 10 AopiBHIOE 8,314, Mae po3MipHICTS ...
[2,c. 11-22; 4, ¢.33-40]
3HaueHHs yHIBEpCaJIbHOI I'a30B0Oi cTanoi, 1o 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]
Skux 3HaYeHb HaOyBa€ MOOIYHE KBAaHTOBE Ynco I, skmo n = 3?7  [2, c. 40-46; 4, ¢.53-59]
CKUIbKY HEUTPOHIB 1 MPOTOHIB MAIOTh SApa HAHOUIBII MOIMMPEHUX 130TOIIB €JIEMEHTIB 3
MOpsIKOBUMH HOMepamu 14 ta 337 [2, c. 47-53; 4, c. 53-59]
Yomy I0piBHIOE CyMapHUH CITiH I 5 elekTpoHiB Ha d-opOitami? [2, c. 47-53; 4, c. 53-59]
SIxi aToMHI OpOiTali 3aMOBHIOIOTECS eNeKTpoHamu padime: 4s un 3d; 5p uum 4d; 5d um 41?
[2, c. 47-53; 4, c. 53-59]
EnextponHa ¢popMyIia 30BHIIIHBOIO €HEPTeTUYHOIO PIBHA aTOMa CIPKH ...
[2, c. 47-53; 4, c. 53-59]
B sixomy BapiaHTi HaBeJIeH1 aTOMH 1 10HH, [0 MalOTh €NIEKTPOHHI KOHQITypaIlii 0IHaKOBI 3

atomoM 15Ar: Ca*, CI', K¥, Ba?*, S*, As>, APF*? [2, c. 47-53; 4, ¢. 53-59]
Jlo sikoro THMY BIAHOCUTBHCS 3B'S30K y OiHApHIN CIONYIN, IO CKIIAJIAETHCS 3 aTOMIB, SIKI
MaroTh eektpori hopmymu [He] 2s*2p? ta [He] 2s™? [2, c. 53-72; 4, c. 59-67]

Sxy popmy MaroTh OpOiTall BaJIECHTHUX €1eKTPOHIB aroma LluHky?
[2, c. 53-72; 4, c. 59-67]
CKiTbKM HECTIapEHHX €JIEKTPOHIB MA€ aTOM XJIOPY B HE30YPKEHOMY CTaHi?
[2, c. 53-72; 5, c. 80-85]
VY sikoi BiAMOBIAI HABECHI CITONYKH TUIBKU 3 I0HHUM 3B'sI3KOM:  [2, ¢. 53-72; 4, ¢. 59-67]
V K01 3 MPOCTUX PEUOBHH — CIPKU UM CEJIEHY — 3B'SI30K MK aTOMaMH CUJIBHIIINHN 1 4omMy?
[2, c. 53-72; 4, c. 59-67]
Po3micTiTh Monekynu B MOpSAAKY 30UIbIIEHHS €Heprii (€HTaubIlli) pO3pUBY 3B'A3KY
eixeMeHT — Bonens: H,Se — H,O — H,S — H,Te [2, c. 53-72; 4, ¢.59-67]
Ckinbku T-3B's13KiB B MoJiekyini H,SO,? [2, c. 53-72; 4, ¢.59-67]
BrnactuBoCTI, XapakTepHi sl pEYOBUH 3 MOJICKYJISIPHOIO KPUCTATIYHOO IPATKOIO. ..
[5,¢.107-109]
B sikomy BapiaHTi yci mepepaxoBaHi peYOBHHU MAalOTh ATOMHY KPHCTAJII4HY IPaTKy?
[5,c.107-109]

VY poi KOMIUJIEKCOYTBOpIOBaYa MOKYTh BUCTYIATH. .. [2, c. 196-209; 4, ¢.69-77]
JIeHTaHTHICTH JIiraHaa — Ie. . .: [2, c. 196-209; 4, ¢.69-77]
KoopauHariiiine uucio — 1ie. . ..: [2, c. 196-209; 4, ¢.69-77]
VY 30BHiIIHIHN chepl KOMIUIEKCHOT CIIOJIYKH MOXKYTh OyTH MPUCYTHIMH. ..

[2, c. 196-209; 4, ¢.69-77]
3apsi1 BHYTPINIHBOI KOOPAWHAIINHOI cepr CKIaIa€eThCs. . : [2, c. 196-209; 4, c.69-77]
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45.
46.

47.

48.

49.

50.

51.

52.

53.
54.

55.

56.

S7.

58.

59.

60.

[oHu 30BHINTHBOT C(hepr KOMIUIEKCHOT CIIOJTYKH. .. [2, c. 196-209; 4, ¢.69-77]
BkaxiTh npaBuiibHy Ha3By KoMiuiekcHOI croiayku [Al(H,O)sOH]SO,:

[2, c. 196-209; 4, c.69-77]
BkaxiTh npaBuibHy Ha3By komiuiekcHOI crioiryku Na[Cr(H,0),F,]:

[2, c. 196-209; 4, ¢.69-77]
Bubepite popMyny KOMIUIEKCHOT CTIONYKH, sika Ma€ Ha3By xjopu Terpaamminmiaka(ll) 1
BHU3HAYTE CTYIIHb OKUCIEHHS 11 KOMIUIEKCOYTBOpPIOBaya. [2, c. 196-209; 4, ¢.69-77]
Bubepite popmyny KOMIUIEKCHOI CIIONYKH, ske Mae Ha3By TterpaiogokodamsTaT(lll)
HATPilO, BH3HAuUTe  3apsJ  KOMIUIEKCHOTO  10Ha 1  KOOpJAWHAIIMHE  YHCIIO
KOMILIEKCOYTBOPIOBaya. [2, c. 196-209; 4, c. 69-77]
B ex3oTepMiuHiil peakiii eHTalbIisl peaKIIHOI CUCTEMU M€ 3HAYECHHS. ..

[2, c. 73-89; 4, ¢.78-88; 5, c. 148-168]
CraHIapTHOIO TEIUIOTOIO (EHTAJIBITIEI0) YTBOPEHHS HA3UBAETHCS:

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

[2, c. 73-89; 4, c. 78-88; 5, c. 148-168]
3a AKUX YMOB clipaBeIMBUH 3akoH ['ecca: ... [2, c. 73-89; 4, c. 78-88; 5, c. 148-168]
JIns AKuX pedoBMH CTaHIApTHI TEIUIOTH yTBOpeHH: (AHC ., ) nopiBHIOE HymI0?

[2, c. 73-89; 4, ¢.78-88; 5, ¢.148-168]
binpmricTe XIMIYHHUX peakIlii MPOXOIATh y BIAKPUTHUX CHCTEMax. Sk BH BBaKaere,
3aJIeKUTh BEJIMYMHA €HTAJIbIIIT XIMIYHOI peakilii BiJ HassBHOCTI B CUCTEMI Kartajizaropa?

[2, c. 73-89; 4, ¢.78-88; 5, ¢.148-168]
Jpyruii 3aK0H TEPMOIMHAMIKH MAaTEMAaTUYHO 3aMTUCY€ETHCS TaK:

[2, c. 73-89; 4, ¢.78-88; 5, ¢.148-168]
EnTponis (S) — kpuTepiil Mexi NpOTIKaHHSA XIMIYHMX MPOLECIB B 130JIbOBaHIN cucTeMl. Y
PIBHOBaXHOMY CTaHi ... [2, c. 73-89; 4, c.78-88; 5, c.148-168]
Enepris I'enbMronbiia — e TepMOIUHAMIYHAM MOTEHINAI, SKUH BU3HAYAETHCS B YMOBAxX

[2, c. 73-89; 4, ¢.78-88; 5, ¢.148-168]
He mpoBoasum po3paxyHKiB, BH3HAYTE, B PE3yNbTATi SIKOT peakilii €HTPOMis CUCTEMHU
30UTBIIYETHCS: ... [2, c. 73-89; 4, ¢.78-88; 5, ¢.148-168]
SIke 3 BHpa3iB BIAMNOBIAA€ CTaHY XIMIYHOI PIBHOBAark CUCTEMH IMPHU MOCTIHHOMY THCKY 1
TemrmepaTypi? [2, c. 73-89; 4, c.78-88; 5, ¢.148-168]

61. IIBuaKicTh XIMIYHOI peakiii — 1e. .. [2, c. 89-97; 4, c. 88-97; 5, c. 175-182]

62.

63.

64.

65.

66.

67.

68.

Bix sikux ¢akTopiB 3a71€KUTh KOHCTAHTA IMIBUAKOCTI PeaKIiii?

[2, c. 89-97; 4, c. 88-97; 5, c. 175-182]
Slkuit 3 (akTopiB BiAIrpae TOJOBHY pOJIb y 30UIBLICHHI IIBUAKOCTI peakmii mnpu
MiJIBUIIICHHS TeMIiepaTypu? [2, c. 89-97; 4, c. 88-97; 5, c. 175-182]
3a mpaBuioM Baut-I'odhda npu migsumenHi temmnepaTypu Ha 10 rpaayciB IIBHAKICTh
peaxitii 30UTbITy€eThCs Y CKUTBKU pa3iB? [2, c. 89-97; 4, c. 88-97; 5, ¢. 175-182]
VY ckinpkM pa3iB 3pocTae MIBHUIKICTh eneMeHTapHoi peakuii 2A + B = 2C, skmo
KOHIICHTpAIIisl peareHTiB 301bIITyEThCS BABIY1? [2, c. 89-97; 4, c. 88-97; 5, ¢. 175-182]
Temneparypuuii koedimieHT MIBUAKOCTI peakilii TOpiBHIOE 2. Y CKIJIbKU Pa3iB 3MIHUTHCS
MIBUAKICTH Ii€T peakilii npu 3miHi Temnepatypu Ha 40 °C?

[2, c. 89-97; 4, c. 88-97; 5, c. 175-182]
[IBuakicTh XiMIYHOI peakilii 3pocTae B 27 pasiB mpu 3pocTaHHl TemmepaTypu Ha 30 K.
Yomy n0piBHIOE TeMIiepaTypHuil KoeimieHT i€l peaxiii?

[2, c. 89-97; 4, ¢.88-97; 5, ¢.175-182]

TemmnepaTypauii Koe(iIli€eHT MMIBHUAKOCTI peakilii JOPIBHIOE TPHOM. Y CKIIBKH pa3iB
3MIHUTHCSI MBHJIKICTH IMi€1 peakiii mpu 3MiHi Temriepatypu Ha 30 °C?
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69.

70.

71.

72.

73.

74.

75.

76.
77,
78.
79.
80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

[2, c. 89-97; 4, c.88-97; 5, ¢.175-182]

VY cKkinbKH pasiB MOTPIOHO 30UTBIIMTH THCK, 100 MBUAKICTH peakilii yrBopeHHss NO; 1o

peaxii 2NO + O, = 2NO; 3pocna B 1000 pa3is? [2, c. 89-97; 4, ¢.88-97; 5, ¢.175-182]

TemneparypHuil Koe(Ili€HT MBUAKOCTI XIMIYHOI peakiii I0piBHIOE 4. Y CKUIbKM pa3iB
3pOCTe MBUAKICTH ITI€T peakKilii, SKIo TeMnepaTtypy miaBunmTty Ha 30 °C?

[2, c. 89-97; 4, c. 88-97; 5, c. 175-182]

Jlia npurotyBanHs 5 %-ro po3unHy B3suid 400 r MgSO,. Skoro Oyne Maca oJiep>KaHoro

po3uunHy? [2,c. 106-116; 4, c. 105-109; 5, c. 193-203]
Axuit 06’em po3unHy H,SO, 3 HOpManbHICTIO 2 H HEOOX1THO B3SATH JJIs NMPUTOTYBaHHS
500 Mz 0,5 = po3unHy? [2, c. 106-116; 4, ¢. 105-109; 5, c. 193-203]

Jlns HeTpanizaii po34uHy, M0 MICTUTh 2,25 T KUCIOTH, HEOOXITHO 25 MA 2 H PO3UHUHY
HaTpi# Tiapokcuay. Skoro Oye eKBiBaJICHTHA Maca KHCJIOTH?

[2,c. 106-116; 4, c.105-109; 5, ¢.193-203]
Ckinbku rpamiB HaTpiil kapOoHaTy MictuThesa y 500 mi 0,25 H po3uuny?

[2,c. 106-116; 4, c.105-109; 5, ¢.193-203]
Jns weirpamizamii 20 mur 0,1 H po3umHy KHCIOTH TOTPiOHO 8 M PO3YMHY HATpiid
rigpokcuay. Ckinbku rpamiB NaOH mictuts 1 11 1poro pozuuny?

[2, c. 106-116; 4, ¢.105-109; 5, ¢.193-203]
MomsipHa KOHIIEHTpaIlis 800 MOJIIPHICTh PO3YHHY — II€ ...

[2,c. 106-116; 4, c.105-109; 5, ¢.193-203]
MosnsiibHa KOHIIEHTpaIlisg a00 MOJISUTBHICTh PO3UYHUHY — II€ ...

[2, c. 106-116; 4, c.105-109; 5, ¢.193-203]

Kpiockomniuna KOHCTaHTa TOKA3YE. .. [2,c. 117-123; 4, c. 113-118; 5, c. 211-212]
EGyniockomiuHa KOHCTaHTa TTOKa3YE. .. [2,c. 117-123; 4, ¢. 113-118; 5, ¢. 211-212]
EGyniockomiuamii METOT — 11€ METO TOCIIKCHHS, 3aCHOBaHUH Ha!

[2,c. 117-123; 4, ¢c.113-118; 5, ¢.211-212]
Honatoun B 400 r Boau 10 r geskoi pedyOBHHH, OJEPKYEMO pPO3UYMH, TemIepaTrypa
3aMep3aHHs SIKOTO t,,, = —1,45 °C. OOYHCIUTH MOJISIPHY Macy pO3YMHEHOi PEYOBMHH,
skio K(H,O) = 1,86 rpaa-kr/mMoiib. [2,c. 117-123; 4, ¢.113-118; 5, ¢.211-212]
[Ipu po3umnenni 6,5 r nHeemekrponity B 200 r mietunosoro edipy (E(d.e.) = 2,02
rpaJi'’Kr/MoJib) TemmepaTypa KumiHHs migBunmiack Ha 0,453 °C. Busznauutu MossipHY

Macy pO34YMHEHO1 PEYOBUHH. [2,c. 117-123; 4, ¢c.113-118; 5, ¢.211-212]
[Tpu sxiit Temmnepatypu Oyae xumith 50%-Buit poszumn caxaposu CioH2O;p1 y BOmi?
E(H,0) = 0,52 rpaa-Kkr/mMomb. [2,c. 117-123; 4, ¢c. 113-118; 5, ¢. 211-212]

[Tpu temnepatypi 25 °C oCMOTUYHUHN THUCK BOJHOTO PO34YMHY coui JopiBHIoe 1,24 Mlla.
SIxkum Oyzie OCMOTHYHHI TUCK PO3YUHY, SIKIIO TemrepaTypa ctaHoButume 0 °C?
[2,c. 117-123; 4, c.113-118; 5, c.211-212]

Ha ckinbku rpamyciB MiABHITUTHCS TeMiiepatypa KuminHsg Boau y 100 T sikoi po3unHEHO
9 r rimroko3u CgH1,04? [2,c. 117-123; 4, ¢c. 113-118; 5, ¢. 211-212]
Busnaute nokasuuk pH pozumny CH3COOH, sKmo KOHIEHTpalis KUCIOTH JOPiIBHIOE
0,15 monw/m, a cryminb gucomiargii o = 1,2 %. [2, c. 124-139; 4, ¢.118-133; 5, ¢.213-221]
Sxum 6yne pH po3unny micist po3urHeHHs y BoAl pedoBUHU K3PO,?

[2, c. 146-156; 4, c. 128-142; 5, c. 224-229]
Slxkum Oyzne pH po3unny micist 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]
Sxux ioniB H" a6o OH ™ i y ckinbku pa3iB Ginblne Mae po34uH 3a yMOBH, 10 #oro pH = 57

[2, c. 146-156; 4, c. 128-142; 5, c. 224-229]
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91. Ska xonuenTpauis ionis [H'] i [OH ] B po3unsi, nokasauk pOH sxoro nopiBHIo€ 6,27
[2, c. 146-156; 4, c. 128-142; 5, c. 224-229]
92. Ska xoHuenTpauis ioniB H' B po3uuni rigpokcuay Hatpiro, skmio ioro pOH = 2,25?
[2, c. 146-156; 4, c.128-142; 5, ¢.224-229]
93. fIki cmabki 10HU a00 MOJIEKYJIH YTBOPIOIOTHCS Ha MepIiit cTymneHi riapomri3y coneir CuSOy,
FeCls, NazPO,4? [2, c. 146-156; 4, c. 128-142; 5, c. 224-229]
94. SIki pe4OBUHM BCTYHAIOTh B PEAKIIIO MPH T1IpOi3i conei?
[2, c. 146-156; 4, ¢.128-142; 5, c. 224-229]

95. II1o yTBOPIOETHCS TPH TiPOJIi3i coneit? [2, c. 146-156; 4, c. 128-142; 5, c. 224-229]
96. fxi cmabki ioHM ab0 MOJEKYJIH YTBOPIOIOTHCS HA TMEPIIOMY CTYICHI TiAPOIi3y coJieh
Pb(NOg)z, Na,COs, C0C|27 [2, c. 146-156; 4, c.128-142; 5, c. 224-229]

97. HeiliTpasibHE cepelOBUILE MAa€ BOJHUN PO3YUH COJII. ..

[2, c. 146-156; 4, c.128-142; 5, ¢.224-229]
98. Slke cepemoBUIIE BOJHOTO PO3YUHY XJIOPHUIY ATIOMiHII0?

[2, c. 146-156; 4, c.128-142; 5, ¢.224-229]
99. ®denondranein cTaHe MAIMHOBUM B PO3UHHI ... [2, ¢. 146-156; 4, ¢.128-142; 5, ¢.224-229]
100. Timpomi3 mpoTikae mpu pO3YMHEHH] y BOI COJIEH. .

[2, c. 146-156; 4, c.128-142; 5, ¢.224-229]
101. Timpomizy 3a aHIOHOM MIATAFOTHCS COMi...:

[2, c. 146-156; 4, c.128-142; 5, ¢.224-229]
102. PeuoBwuHa, 10 MPUENHYE EICKTPOHH B OKUCHO-BITHOBHIN PEaKIIii, HA3UBAETHCS:

[2, c. 156-174; 4, c.142-154; 5, c. 243-249]
103. Bubepith popMyIly peHOBHHH, KA € BIIHOBHUKOM Y pEaKIIii

HCI + HNO3; — NOCI + Cl, + H,0

[2, c. 156-174; 4, c.142-154; 5, c. 243-249]
104. Cxemy OKHCIIOBAJILHO-BITHOBHOI peakKilii HaBEICHO B PSJIKY:

[2,c. 156-174; 4, c.142-154; 5, c. 243-249]
105. BuOepith cnionyky, B sikiii HiTporeH nposiBiisie guiie OKMCHI BIACTUBOCTI:

[2,c. 156-174; 4, c.142-154; 5, c. 243-249]
106. BwuzHauTe BiTHOBHUK B peakiiii

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

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

107. Bwu3HauTe OKMCHUK B peaKiii
5KI + 3H2804 + K|03: 3'2 + 3K2804 + 3H20:
[2,c. 156-174; 4, c.142-154; 5, c. 243-249]

108. BkaxiTh MpoIEC OKUCHEHHS: [2,c. 156-174; 4, c.142-154; 5, c. 243-
249]

109. BkaxiTh mpoliec BiTHOBJICHHS: [2,c. 156-174; 4, c.142-154; 5, c. 243-
249]

110. BkaxiTh THUII OKMCHO-BIAHOBHOI peakiii Zn + CuSO4 = Cu + ZnSO,

[2, c. 156-174; 4, c.142-154; 5, ¢.243-249]
111. Bxkaxith THI OKHCHO-BimHOBHOI peakiii Cl, + H,O = HCI + HCIO

[2, c. 156-174; 4, c.142-154; 5, ¢.243-249]
112. Bkaxith TuI OKMCHO-BiAHOBHOI peakiii 2KClO; — 2KCl + 30,

[2,c. 156-174; 4, c.142-154; 5, ¢.243-249]
113. koo Oynme BenuumHa cTexioMeTpudyHoro koedimientra H,SO,; y Takiii OKucCHO-

BiJIHOBHIN peaKIlii:
FeSO, + K,Cr,0; + H,SO, — Fez(SO4)3 + K,SO, + Cr2(804)3 + H,0
[2,c. 156-174; 4, c. 142-154; 5, c. 243-249]
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114. ki crexiomerpuuHi koedimieHTH MaroTh crmoiayku K,S 1 K,SO; B Takuii okucHO-

BinmHOBHOI peakmii KOH + S — K,S + K,SO3 + H,0
[2, c. 156-174; 4, c. 142-154; 5, c. 243-249]

115. BkaxiTh OKMCHHUK B TaKiil OKUCHO-BITHOBHOI peaKIIii:

H,S + HNO; — H,0 + S+ NO
[2,c. 156-174; 4, c. 142-154; 5, c. 243-249]

116. SIka peyoBWHA OKHCIIOETHCS Y TaKili OKUCHO-BITHOBHIN peaKilii:

o o

10.

11.

12.

13.

14.

15.
16.

17.

18.

HC|03 + HzS — S+ Cle + Hzo
[2,c. 156-174; 4, c. 142-154; 5, c. 243-249]

5.5 TecToBi 3aBIaHHS 10 MOAYJIbHOI KOHTPOJIbHOI podoTn MmoayJast 3M-J1a61

Bubepits BipHe 3HaueHHs MacoBoi 4acTku (@ %) enementy O y cnonyii Fe(OH)s.
[6, c. 28-32; 16, c. 18-23]
BuOepiTh BipHE 3HAYEHHS KIJIBKOCTI MOJIb KpUCTaTI3aliiHOT BOAM (X) y KpUCTalOriaAparTi
FeSO,xH,0, sixmio mpu nposxkaproBansi 11 r kpuctanoriapaty Bunapuin 5 r H,O.
[6, c. 28-32; 16, c. 18-23]
Bubepith BipHe 3HaueHHS (aAKTOPy C€KBIBAJCHTY Ta MOJSPHOI MacH EKBIBAJICHTY
peuoBuar CuSOy [6, c. 37-42; 16, c. 30-34]
BubepiTh BipHE 3HaUCHHSI KITBKOCTI ekBiBasieHTy pedoBuHH CuSO,, Maca sikoi 159,5 .
[6, c. 37-42; 16, c. 30-34]
BubepiTh BipHe 3HaUeHHs 00’ €My ekBiBaseHTy ra3y NHj [6, c. 37-42; 16, c. 30-34]
Jns piBHsHHES XiMigHOT peakiii Al,Oz(k) + SO3(r) = Aly(SO4)3(k), BU3HAYUTH TETUTOBHIMA
edekT peakili y CTaHAAPTHUX yMOBaX 1 HampsM TEIUIOBOIO OOMIHY MIXX CHCTEMOIO 1
30BHIIIHIM cepeioBuIilieM. BubepiTh BipHE 3HAUEHHS TEIUIOBOTO e(EeKTy peaxirii.
[6, c. 47-56; 17, c. 5-25]
BubepiTh BipHY XapakTEpUCTHKY MOJIIPHOI KOHIICHTpaIlii po3unny (Cyy).
[6, c. 78-82; 18, c. 6-18]
Bubepits BipHe 3HaueHHsT HopManbHOi (CH) koHmeHtpamii 10% pozunny NaOH

(p = 1,109 r/em®). [6, c. 78-82; 18, ¢.6-18]
BubepiTh BipHe 3HaueHHs peakiisi cepemoBuma Ta pH po3uumHy mpu rigpoiisi coi
Fex(SOy)s. [6, c. 98-107; 18, ¢.35-37, 45-58]

BubepiTh hopMyity codi, sika He MiAIa€ThCS PEaKIlii Tiapoizy.
[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 BipHe 3HaU€HHS KUIBKOCTI MOJIb KpHCTaNi3aliiiHOi BoAM (X) y KpUCTaJIOTiApaTi
Na,CO3-XxH,0, sixuro mpu mpoxaproBanti 11,12 r kpucranoriapary sunapum 7 r H,O.
[6, c. 28-32; 16, c. 18-23]
Bubepite BipHe 3HadueHHA (AKTOPY EKBIBAIEHTY Ta MOJIIPHOI MacH €KBIBAJICHTY
peuoBuHH Aly(SOy)s. [6, c. 37-42; 16, c. 30-34]
Bubepite BipHE 3HaUeHHS KUTBKOCTI ekBiBajeHTy peuoBuHu H,SO,4, Maca sikoi 49 r.
[6, c. 37-42; 16, c. 30-34]
Bubepits BipHe 3HaueHHs 00’ €My ekBiBaneHTy ra3zy COs. [6, c. 37-42; 16, ¢.30-34]
s piBasiHs XiMiuHOT peakifii CO(T) + Hy(r) = CHy(r) + H,O(T), BU3HaUUTH TETIOBUIN
edeKT peakiii y CTaHAApTHUX YMOBaX 1 HAmNpsM TEIJIOBOrO0 OOMiHY MiX CHCTEMOIO i
30BHIIIHIM cepeaoBuIlieM. BuOepiTh BipHE 3HAUEHHS TEIJIOBOTO e(DEKTY peaKiiii.
[6, c. 47-56; 17, c. 5-25] [6, c. 47-56; 17, c. 5-25]
Bubepits BipHe cTBepmkeHHs. CIiBBIIHOIIEHHS OAMHULII MacH PO3YMHEHOI PEUOBHHH 10
OJIMHHII MAaCH PO3YMHY Ha3UBAIOTh...: [6, c. 78-82; 18, c. 6-18]
Bubepith BipHe 3HaueHHsS HopMaibHOi KoHIeHTpauii 40%-ro po3zunny NaOH
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19.

20.

21.

22.

23.

Noakown

o

11.

12.

13.

14.
15.

16.
17.
18.
19.
20.

21.
22,

23.
24,

(p = 1,328r/cm). [6, c. 78-82; 18, c. 6-18]
Bubepith BipHe 3HaueHHs peakilii cepegoBuiia Ta pH po3zuuny npu rigpodisi coni K,COs.

[6, c. 98-107; 18, c. 35-37, 45-58]
BuOepiTh BipHYy XapaKTepUCTUKY BOJHEBOIO Moka3Huka (pH po3unny).

[6, c. 98-107; 18, ¢.35-37, 45-58]
VY po3umHax sikoro Tumy cosied pH Bka3zye Ha kucne cepepoBuie? Skuil 1HAMKATOP
3MiHIO€ 3a0apBICHHS? [6, c. 98-107; 18, ¢.35-37, 45-58]
VY posunmnHax sikoro Tuiy cojedi pH Bkazye Ha nyxHe cepenoBuie? Skuil 1HIUKATOP
3MiHIOE 3a0apBIICHHS ? [6, c. 98-107; 18, ¢.35-37, 45-58]
VY po3unHax sikoro Tuily coiieid pH Bkazye Ha HeWTpaiabHE cepeOBUIIIE?

[6, c. 98-107; 18, ¢.35-37, 45-58]

5.6 TecroBi 3aBIaHHS 10 32J1iKOBOI KOHTPOJbHOI podoTH (3KP)

3akoH ABOTaApO — OJIMH 3 OCHOBHUX 3aKOHIB MPUPOJIO3HABCTBA, TOBOPUTH. ..:
[1, c. 25-26; 3, c. 13]
Marematnunuii Bupa3 3akony I'eii-JIroccaka 3anucyeTbes Tax ... [1,c.25;3,c.13]
MarematrnuHHi BUpa3 3aKkoHY JlambToHA 3aMUCy€EThCS TaK ... [1, c. 23-25; 3, ¢. 12-13]
MareMaTrnaHH BUpa3 3aKOHY boirs-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]
Jst HNO;3 B peaknii S + 6HNO3; — H,SO4 + 6NO, + 2H,0 dakTop ekBiBaJeHTHOCTI
JOPIBHIOE. .. [1,c.31-33; 3, c. 11-12]
Mounspna maca exBiBasieHTy Ca(OH), B peaxuii
2AICl; + 3Ca(OH), = 3CaCl, + 2 Al(OH);3 nopiBaroe...[1, c. 31-33; 3, c. 11-12]

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

SIkux 3HaueHb MOke HaOyBaTH OpOiTalbHE KBAHTOBE YMCIO, KoM n = 2? Ski ¢popmu
€JIEKTPOHHUX XMap BiJIMOBIIAIOTH UM 3HAYCHHSM? [1,c. 76-82; 3, c. 18-19]
3amoBHEHHSI EHEPreTUYHUX PIBHIB 31 30UIBIICHHSAM TMOPSAIKOBOIO HOMEpa eJieMEeHTa
B110YBa€ThCS TAKUM YHHOM: [1, c. 86-98; 3, c. 20-22]
Sxi atoMH1 opOiTai 3alIOBHIOIOTHCS €IEKTPOHAMU paHitie: 4s un 3d?

[1, c. 86-98; 3, c. 20-22]
CK1IbKY HECTIAPEHUX €JIEKTPOHIB MAIOTh aTOMH HITPOT€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 Oymosu: ... 3p°. I1lo 1e 3a exemenT?

[1, c. 86-98; 3, c. 20-22]
VY skiit 3 6iHapHUX crnoayk — Li,S, B,S3 ta CS, — xiMiuHUi 3B'A30K XapaKTEPHU3YETHCS
HAHOUIBIIIUM CTYTIEHEM TOJISIPHOCTI? [1, c. 119-138, 150-156; 3, c. 29-37]
3a AKOi yMOBU BUHHKAE METANIYHUH 3B'130K MK aToMaMu? [3, c. 38]
SIke BU3HAYEHHS JOHOPHO-AKIIEITOPHOrO 3B'13Ky npaBuibhe? [1, ¢. 583-599; 3, c. 39-42]
Sk Ha3uBalOTh XIMIYHUHI 3B'A30K, II0 YTBOPIOETHCSH TUIBKH 32 PaXyHOK IMEPEKPUBAHHS
SJIEKTPOHHUX OpOiTaseil B3aeEMOTIFOUNX aTOMIB? [1, c. 119-138, 150-156; 3, c. 29-37]
B sxoi posii BUCTynae KOMILIEKCOYTBOPIOBAY MPH YTBOPEHHI KOOPAUHALIMHOIO 3B'SI3KY?

[1, c. 583-599; 3, c. 39-45]
SIka 3 HaBeJIeHUX KOMIUIEKCHHUX CIIOJIYK € OCHOBOIO? [1, c. 583-599; 3, ¢. 39-425]
SIki 3 HaBeIEHNX KOMIUIEKCHHUX CITOJIYK BiIHOCSITHCS 0 allUOKOMILIEKCIB?
[1, c. 583-599; 3, ¢.39-45]

[Ilo Take MEHTaHTHICTH JIraHiB? [1, c. 583-599; 3, c. 39-45]
[Tepmmii 3aK0H TEPMOIMHAMIKH MATEMATHYHO 3aITUCYETHCS TaK:

[1, c. 195-204; 3, c. 48-51]
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25.
26.

217.

28.

29.

30.

31.
32.

33.
34.

35.

36.

37.

38.

39.

40.

41.
42.

43.
44,
45.

46.
47.

48.

49.
50.
51.
52.

BayTpiniHs eHepris cuctemMu — 11e. . . : [1,c. 195-204; 3, c. 48-51]
XiMI4HI TIPOILIECH CYMIPOBOKYIOTHCS TEIUIOBUMHU e(eKTaMu, sIKi MiAKOPSIOTHCS TaKOMY
3akony: "TemioBuil eexT peakilii He 3aJeKUTh Bl HUISIXY, [0 AKOMY IPOTIKAE MPoIIeC, 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]
Axuii TepMOAMHAMIYHUN TOTEHIan Tpeba BHOpaTH B SKOCTI KPUTEPIF0O MHUMOBLIBHOTO
MPOTIKAHHS PEaKIlii, SKIIO BOHA BIIOYBAETHCA y BIAKPUTOMY PEaKTOpi MPH MOCTIHHIN

TemIepatypi? [1,c. 195-204; 3, c. 57-59]
B 1301p0BaHMX cHCTEMAaX MUMOBUIBHO MOXYTh 31MCHIOBATUCA TUIBKU TakKl MPOLECH, NpU
SIKUX CHTPOIIisI Ma€ 3HAYEHHS. . . | [1, c. 195-204; 3, c. 56-59]
CucremMa 3HaXOJUTHCS B 1300apHO-130TEPMIYHOTO piBHOBa3l. Ky (QyHKIIIO MOTPIOHO
BHUOpATH JIUIsl OITUCY TIpoIeCy? [1, c. 195-204; 3, c. 57-59]
XiMiyHa KiHETHKa I1€ HayKa Tpo ... [1,c. 170-184; 3, c. 60-63]

SAxwii 3 hakTOpiB HE BIUIMBAE HA KOHCTAHTY IIBUKOCTI XIMIYHOI peakii?
[1,c. 170-184; 3, c. 60-67]
Ha 110 Bka3ye MONEKyIIpHICTh XIMIYHOI PeaKIlii? [1,c. 170-184; 3, c.60-67]
Yomy 3 pocTOM TeMIepaTypH MIBUIKICTh PeaKIlii 3017bITy€e€ThCS ?
[1,c.170-184; 3, c. 60-67]
binbmicTs XiMIYHUX peakiii MPOXOIsATh B JCKIIbKa CTaaiil. SIK HA3MBAIOTHCS peakxilii B
SAKUX 0araTopa3oBO TMOBTOPIOETHCS ITUKI €JIEMEHTAPHUX aKTiB 32 y4acTI0O aKTUBHUX

YaCTHHOK: [1,c. 170-184; 3, c. 60-67]
HIBuaKICTh XIMIYHOI peakilii 3aJeKUTh BiJ TeMIepaTypHu. SIke pIBHAHHS BHUPAXKa€ IO
3aJIEKHICTE? [1,c.170-184; 3, c. 60-67]
Haii6inpiie 3pocTtaHHs MIBUAKOCTI PEakilii, 10 OMUCYEThCS KIHETUYHUM DPIBHSHHSIM
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 XiMi4HOI pPIBHOBar" M03BOJISE MPOTHO3YBATH MUISXH MAKCHUMAJIbHOTO BUXOIY
npoaykTy. SAkuit 3 (hakTOpiB HE BIUIMBAE HA 3MIIICHHS XIMIYHOT piBHOBAru?
[1,c.184-195; 3, c. 77-83]
YuM MOXHA MOSICHUTH TOH (PakT, M0 B MPUCYTHOCTI KaTaji3aropa HIBUAKICTh 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 3anexuth B PO3BEACHHX PO3UMHAX CUJIBHUX €JEKTPOJITIB Koe(dilieHT

AKTUBHOCTI 10HA? [1, c. 240-242; 3, ¢.102-103]
JlaiiTe Bu3HaYeHHS] HOpMaJIbHOI KOHIIeHTparii (Cy) ...: [1, c.214-215; 3, c. 90-92]
KomiraTiBHi BIaCTHBOCTI HA3WBAIOTHCS 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]
o 3 mepepaxoBaHOTO € HACIIIKOM i3 3aKoHy Payis? [1, c.227-230; 3, ¢.92-95]

BuOpatu BipHe 3HaueHHs, 3a SKOI TeMIlepaTypu 3aMep3a€ PO34MH, YTBOpeHHM 3 816 T
rioko3u CgH1,04 12 11 Boau, sikmo K(H,0) =1,86 rpaa-kr/mMomb.
[1, c.227-230; 3, ¢.92-95]
SAxomMy BHpasy B MaTeMaTH4HIN (opMi BiIMMOBITa€ 3ak0H ocMocy 3a Bant-I'odhdom?
[1,c.223-226; 3, ¢.95-97]

o moka3ye [30ToHIuHMI KOe(imieHT? [1,c.231-233; 3, c.97]

Sxe piBHSIHHS 10HHOTO JOOYTKY BOJU? [1,c.251-253; 3, c. 101-102]
[Ilo Take BOJHEBUM MOKA3HUK? [1,c.251-253; 3, ¢c. 101-102]
Bkaxite hopmymy coili, sika yTBOpEHa CHIBHOIO KHCIOTOIO 1 CTaOKOI0 OCHOBOIO.
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[1,c.257-263; 3, c. 107-109]
53. BubepiTh Ha3By COJIi, III0 HE MiAAETHCS T1POIII3Y. [1, c. 257-263; 3, c. 107-109]
54. CmiBBiJIHECITH TUI T1IPOJII3Y Ta HA3BH COJIEH, IO T1IPOII3YIOTHCA.

[1,c.257-263; 3, ¢.107-109]
55. Yowmy piBHi cTexiomeTpuuni koedimieHTH KMnO4 1 MnO, B Takuii 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
SKNO; + 2KMnQ4 + 3H,S0, = 5KNO;3; + 2MnSQO, + K,S0O,4 +3H,0

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

57. YoMy JIOpIBHIOE CTEXIOMETPUYHUIN KOEPIIIEHT PEUOBUHH, SIKE€ BIJHOBIIIOETHCS B TAKUU
OKHCHO-BIJTHOBHOI peaKIii
HzS + C|2 + HzO — H2804 + HCI

[1, c.264-272; 4, c.142-146]
58. V¥ peaxkrii 3 IKO¥O pEYOBUHOIO BOJICHb € OKHCHHUKOM ... [1, c.264-272; 4, ¢.142-146]
59. Bxaxits popMyiy crionyku, B sikiit Cipka Moke OyTH 1 OKHCIIIOBa4eM, 1 BIIHOBHUKOM

[1, c.264-272; 4, c.142-146]
60. BkaxiTh 94MCIIO €IEKTPOHIB, IO O€PYTh y4acTh y MPOLECi BITHOBICHHS 32 CXEMOIO

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