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1. OIMUC HABYAJBHOI JUCHUILJITHA

MeTta

- (opMyBaHHS HayKOBOTO CBITOIIIATY MalOYTHROTO (haxiBIls €KOJIOTa;

- 3a0e3lcUeHHS OCHOB €KOJOTIYHMUX 3HaHb, K1 HEOOXIigH1 JJIs
30epeKeHHsI PUPOTHOTO CEPEOBHINIA;

- BU3HAUCHHS palliOHAJIbHOI Ta OE3MeYHOi MOBEIIHKH B YCIX Tally3siX
BUPOOHUIITBA, KYIbTYPH, HAYKH Ta B TIOBCSIKICHHOMY XUTTI;

- YCBIIOMJIEHHS pOJIi XiMii y BHUpIIIEHHI CUPOBUHHHX, €HEPIeTHYHHX,
XapyoBHUX, MEAMYHUX Ta €KOJOTIYHUX MPOOJIEM JIIOJICTBA.

KoMmmeTeHTHICTD

K18 3gaTHicTh 10 KPUTUYHOTO OCMUCIICHHSI OCHOBHHUX TEOPiil, METO/IIB
Ta MPUHITUIIIB TPUPOJHUINX HAYK

Pesynbrar
HaBYaHHS

P182. 3nanHa (QyHIZaMEHTAIHPHUX  3aKOHIB, SKI  YOPaBISIOTH
010XIMIYHOIO JTISUTBHICTIO )KUBHX 1CTOT B Oiocdepi.

ba3oBi 3HaHHSA

OCHOBHI 3aKOHU Ta MOHATTS XiMii.

Krnacudikarriss HeOpraHigHUX CITOJTYK.

TeopeTnuHi 0CHOBH OyZ0BH Ta BIACTHUBOCTI CIIONYK.

CyudacHi ysBJI€HHS IIpo OyZ0BY PEUOBMHU Ta XIMIUHUHN 3B’ A30K.
Ckmag Ta OymoBa aTOMIB €IEMEHTIB, XIMIYHHUX CHOJYK, 1X
BJIACTHUBOCTI.

[lepioguunuii 3akoH Ta cucrema . I. Menneneesa.
Eneprerrka XiMIYHUX pPEaKIlii.

3aKOHOMIPHOCTI Mepediry XiMiuHUX MPOIIECIB.

BracTuBOCTI pO34YMHIB HESIEKTPOIIITIB Ta €ICKTPOJIITIB.

10 EnexTpomitTiuna aucoiamist BOJU, BOJHEBUN MOKA3HHUK.

11. BnacTuBOCTI METaJliB Ta HEMETAIIB, KOMIUIEKCHUX CITOJIYK.

12. OKHCHO-BITHOBHI TIPOIIECH.

ARl A

©oo~N®

ba3oBi BMiHHSA

1. Bectu po3paxyHKM 3a Ta30BUMHM  3aKOHaMH, PIBHSHHAMHU
MenpeneeBa-Knaneiipona, 3akOHOM  E€KBIBaJEHTIB; BH3HAYATH
MOJISIPHI MacCH €KBIBAJICHTIB €JIEMEHTIB Ta 1X CIIOJIYK.

2. 3a enexkTpoHHUMHU GOpMyJlaMH aTOMIB BHU3HAYAaTH TOJIOKEHHS
€JIEMEHTIB B MIEPIOANYHIN CUCTEMI Ta mepeadadaTu iXHi BIaCTUBOCTI
Ta XapakTep CIOIYK.

3. BuszHauaTu TUMU XIMIYHHX 3B’S3KIB Ta MPOCTOPOBY KOH(DIrypariito
MOJIEKYJI.

4. Tlepenbauatu TermaoBi e(eKTH peakiiidi Ta TEPMIUYHY CTIHKICTh
CTIOMYK.

5. IlepenOayaTy HampsIMOK XIMIYHMX pEakIiii Ta XIMIYHY CTIHKICTb
CTIOMYK.

6. Po3paxoByBaTu KOHIIEHTpaIlil pi3HUX BHUJIIB Ta TIEpepaxoByBaTH OJIHI
BUJIU KOHIICHTpAIII} B 1HIIII.

7. JlochmimkeHHsT B3aeMojli cojied 3 BOAOKW, Bu3HaueHHs pH
CepeOBUIIA; BU3HAYCHHS KOHCTAHT TIAPOJI3Y COJieH; mnependadaTu
PEaKIIio cepeOBHUIIA MTPH B3aEMOJII COJIei 3 BOJIOIO.

8. BuzHayaTtu koe(]illieHTH METOJOM EJIEKTPOHHO-I0HHOTO OajlaHCy B
OKHCHO-BIJTHOBHUX PEAKIIisIX.

ba3oBi HaBUUKH

1. OtpumanHs HaBUYOK Npu poOOTI 3 JTAOOPAaTOPHUMH MpPUIIATAMHU,
XIMIYHUMH pEaKTUBAMM, ITOCYJIOM Ta (PI3UKO-XIMIYHOIO arnapaTyporo.

2. OTtpuMaHHS HABUYOK y TEXHIll 3BaXyBaHHS HAa TEXHOXIMIUYHUX Ta
aHATITUYHUX TEpe3ax.

3. CknagaHHs pIBHSIHb TUIIOBUX XIMIYHUX PEAKI[IH.




BecTtu TepMoxiMiuHI pO3paxyHKH.

Ckinagati ¢GopMyld OCHOBHHMX KJIACiB HEOPraHIYHMX PEYOBUH,
BUKOPHUCTOBYIOYM 3HAHHS MPO BaJCHTHICTh Ta CTYIiHb OKHCIICHHS
€JIEMEHTIB, HOMEHKJIaTypy Ta KJIacH(iKallil0o HEOPraHIYHUX CIOJYK,
y TOMY YHUCJI1 KOMIUIEKCHUX CITOJIYK.

[TpuroTyBaHHs po34MHIB JJI IPOBEICHHS XIMIYHUX PEAKLIH.
HaBuuky BU3HaUEHHS TYCTUHU PO3YHHIB 32 TOTIOMOTOI0 apEOMETPY.
8. KopucTyBaHHS I1HCTPYKIlI€I0O 3 TEXHIKM O€3MEeKH IpH BUKOHAHHI
JIOCITIIKEHb.
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[ToB’s13aHi1
cuiutadycu

«XiMmis 3 ocHoBaMu Gioreoximii Iy

[Tonepenus
JUCIUIIIIHA

Hacrynna
JTUCIIUILTIHA

KinpKicTh ToauH

Jlexmii — 2 roguHy;

JlaGopartopHi 3aHATTS — 4 TOIUHU;
Koncynprarnii — 8 roaus;

CamocriiiHa po6oTa cTyaeHTiB — 166 roguH.




2. IPOIT'PAMA HABYAJIbHOI JUCIHUILIITHA

2.1 JlekuiiHi Moxy.i

HazBa MOIYJIA Ta TCM

KinpkicTs roquu

Kon AynuTopHi ‘ CPC
HacranoBHa Jieknis 2
Crexiomerpisa. Kinacudikaiiss HeopraHiyHMUX CIIOJIVK.
1. Beryn. OCHOBHI NOHATTS Ta 3aKOHU XiMii. XiMis SIK 4
npupoaHruYa Hayka. [Ipeamer ximii Ta ii 3B’30K 3
IHIIMMH ~ AUCHMIUTIHAMUA.  ATOMHO-MOJIEKYJISIpHE
BueHHS. OCHOBHI TOHATTS Ta 3aKOHM XiMii.
IMLITI PiBusinas MenpneneeBa-Knanelipona. Busnauenus
i MOJIEKYJISIPHUX  Ta  aTOMHMX  Mac.  3aKoH
€KBIBaJICHTIB.
2. Knacu wneopraniuaux cnoinyk. OKCUAHM, OCHOBH, 3
KUCJIOTH, coji. XIMIYHI BJIACTHBOCTI Ta CIIOCOOH
OJIep>KaHHS.
IlinroToBKa 10 TECTOBOIr0 KOHTPOJIbHOTIO 3aBIAHHS 5
XiMiyHa Oy/I0Ba pEUOBUHA
1. bynosa aroma 4
2. Ilepiogmunmii 3axon i cucrema /l. I. Menneneena. 4
3. Xiwmis metaniB. BiaactuBocTi s-, p-, d-, f-, meranis 4
Ta 1X CIIOIYK.
IM-IT2 4. Ximis "emertaniB. Crnonyku Kap6F)Hy, HiTporegy, 4
®ochopy, Cynpdypy, Cumimio, TalOreHiB,
['inporeny.
5. Twumm XiMI9HOTO 3B’ S3KY 4
6. Tumu B3aeMOIii MOJIEKYIT 4
Exeprerrka XiMIYHHX pEeaKIIi 4
ITigroroBka 10 TECTOBOr0 KOHTPOJbHOI0 3aBAAHHS 5
3aK0OHOMIPHOCTI Hnepediry XiIMIYHHUX PEeaKIlii.
1. IIBuakicTe XIMIYHMX peakIid Ta XiMiyHA 4
piBHOBara
BiractuBocTi pPO34YMHIB HEEJIEKTPOJIITIB Ta
CJICKTPOJIITIB
1. Po3uunu. OcHoBHI NOHATTS. CIOCOOM BUpPaKEHHS 4
KOHIIEHTpAIliil PO3YHHIB.
2. BrnactuBOCTI pO3YMHIB HEENEKTPONITIB. 3aKOHHU 3
['enpi, Bant-I'odda, Payns.
3M-JI3 3. Oco0mMBOCTI peakilii B PO3YMHAX EJIEKTPOJITIB. 3
Teopist €1EKTPOTITHUHOT AUCOITIAITI].
4. Tonnmii noOyTok Boau. BomueBwii mokaszHuk pH. 3
BydepHi pozunnu.
5. Tigpomi3z coneil. BmnuB rigpomizy conmeil Ha 3
peakiiito cepenosuiia (pH) po3zuuny.
OKHCHO-BIIHOBHI IPOIIECH
1. OxwucHo-BigHOBHI peakiii. [Ipouiecu okucHeHHs Ta 2
BiTHOBJICHHSI. Bu3nauenns xoedimientis B OBP.
2. TumoBl OKHCHUKM Ta BIZHOBHHUKHA. OKHCHO- 3




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

ITinroToBKa 10 TECTOBOIr0 KOHTPOJbHOIO 3aBIAHHS 5
IlinroroBka 70 iICIUTY 20
Pa3zom: 2 95

Koncynprauii: cr. Buki. ['pu6 Karepuna OnexcanapiBHa, 3a po3KJIaJ0M KOHCYJIBTALIHHOT
cecii (e-mail: chemistry@odeku.edu.ua).

2.2 IpakTuyni Moayai (MpaKTUYHi 3aHATT)
HazBa monyns ta Tem KinbkicTs rogun
Kon -
AynurtopHi CPC
1. CrexioMeTpuyHi pO3paxyHKH 3
Bu3HaueHHS BaJIEHTHOCTI Ta CTYNEHS OKUCHEHHS
esieMeHTiB. CkiafaHHs (QopMylsl XIMIYHHMX CIOJIYK 3a
BaJICHTHICTIO. PO3paxyHKH 3a OCHOBHHMH 3aKOHAMH
Ximii.
Knacu neopraniunux crnonyk. CkiagaHHS piBHSHB
XIMIYHUX PEAKIIin.
2. 3aKOH €KBiBAJICHTIB. 3
BusHaueHHs MONSPHUX Mac €KBIBaJEHTIB €JICMEHTIB
Ta CTOJYK.
IMAIT] 3. ExexTtpoHHi HhopMyiIH eJIEMEHTIB. ' 3
Busnadenns 3a eneKTpoHHUM (opMmyiamMu eIeMEHTIB
iX BIacTUBOCTEH Ta XapakTep CIONYK.
4. llepioanuHuii 3akoH Ta cuctema JI. I. Menpeneena. 3
XiMiuHUH 3B’A30K Ta OyaoBa Mousiekyna. Tumu
B3a€MOJII1 MOJeKysd. J|oHOpHO-aKIENTOPHUM 3B’ S30K.
KoMruiekcHi Criostyku.
5. TepmoauHaMika XIMIYHUX CHCTEM. 3
TepMmoanHamivHi QYHKIIT CTaHY CHUCTEMHU: CHTaJbIIis,
eHTpomisi, enepris [1606ca, X 3MIHH TPH XIMIYHUX
peaxuisx.
IlinroToBKa /10 TECTOBOI0 KOHTPOJIbHOI0 3aBJaAHHA 5
1. Ki"eruka XiMiYHUX CHCTEM 3
[[IBuAKICTh XIMIYHHUX pEAKIIA. 3aKOH JIIYHX Mac.
[IpaBuno Baut-I'odda.
XiMmiuHa piBHOBara. 3pyIIeHHs XIMIYHOI PiBHOBAru.
[Tpunnun Jle-Ilarenpe.
2. Po3uunm. 3
M-I Crnocobu BUPAKCHHS KOHIIEHTpallii  PO3YHHIB.
Po3uunu enexTpomTis.
loHHI1 peakiii B po3ynHaXx.
Boauneswuit mokaxuuk pH. ['igposni3 coneid.
3. OKHCHO-BIJIHOBHI IIPOIIECH. 3
Metoau po3paxyHkiB koedimieHTis B OBP.
Bu3HauyeHHs eKBIBaJICHTIB BIJHOBHUKIB Ta OKHCHUKIB.
ITinroToBKa /10 TECTOBOIr0 KOHTPOJIbHOI0 3aBIAHHA 5
Pa3zom: 34

Koncynpramii: ct. Buki. ['pu6 Karepuna OnexcanapiBHa, 3a po3KIag0M KOHCYIbTaIIHOT
cecii (e-mail: chemistry@odeku.edu.ua).
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2.3 JlabopaTopHuii MO1Y.JIb

Hasea monyis ta tem Kinekicts rogua

Kon AynuTtopHi ‘ CPC

I cemecTp

JlaboparopHa pobora Nel 0,5 4
«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
PIBHSTHHSIMH.

JlaboparopHa podora Ne2 4
«BuznauenHss =~ xiMiyHOi  (GOpMYNIM  PEYOBUHU
(kpucTanorigpaTy MiIHOTO KyIIOpOCY)»

JIaGopaTopHa po6orta Ne3 4
«Bu3HaueHHS ~ EKBIBAJECHTY  METally  METOJIOM 3,5
3M-Jla6l | BUTHCHEHHS HUM BOJHIO 3 PO3YHHY KHUCIOTH
JIaGopaTopua pobora Ne4 4
«Bu3HaYEHHS TEIJIOT XIMIYHHMX PEaKIiii
JlaGoparopna poGoTa Ne5 4
«IIpurotyBaHHs PpO3YMHIB 3aJaHOI KOHIIEHTpAIlli.
Pi3H1 criocoOu BUpakeHHS KOHIICHTPAIlil pO3UUHY
JlaboparopHa po6oTa Neb 4
«'1iaponi3 coneit. BrimuB rifgposizy cosieil Ha peakiiiro
cepenoBuiia (pH) po3unny»

JIaGopaTopua pobora Ne7 4
«OKHMCHO-BIIHOBHI peakilii Ta 3aKOHOMIPHOCTI ix
nepediry».

PospaxyHku y 3araibHii ximii

IlinroToBKa /10 TECTOBOI0 KOHTPOJIbHOI0 3aBJaAHHA

o~

Pa3zom: 4 37

[Tin gac cecii cTyIeHTH BUKOHYIOTH J1abopatopHi podoTtu Ne 1, 3.

[Tepenik mabopartopiii:

1. JTaGopatopis ximii Nel — aym. 111 (HJIK Ne2), maGopatopis ximii Ne2 — aym. 112
(HJIK Ne2).

2. Ilepenik nmabopaTopHOro 00JIaJHaHHS Ta JabopaTopiil: KOXKHE MPUMIIIEHHS JabopaTopii
Mae 1abopaTOpHi CTONH, BUTSKHI adu, TUCTUIATOP, TEXHOXIMIYHI Ta aHAIITUYHI TEPEe3H.
[lepenik maGopaTOpHOTO TOCYIy Ta XIMIYHHUX pPEAaKTHUBIB, II0 BUKOPHUCTOBYIOTH NpHU
BUKOHAHHI KOXXHOI Ja0opaTOopHOi poOOTH 3a3HAYEHWH Yy METOJUYHUX BKa3iBKax s
nabopaTOpHUX POOIT.

Koncynpramii: cr. Buki. I'pud Karepuna OnexcannpiBHa, 3a po3KiIaJoM KOHCYIbTallIHHOT
cecii (e-mail: chemistry@odeku.edu.ua).
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2.4 CamocrTiiiHa po0oTa CTyleHTa Ta KOHTPOJIbHI 3aX011

Kon 3apnanas Ha CPC Ta KOHTPOJIBHI 3aX011 KinmpkicTs Crpok
MOZTyIIA TOJIUH IIPOBEJICHHS
CPC
I cemecTp
ITinroToBka 10 NEKIIMHUX 3aHATH 7 Jlucromazg 2023 p.
3M-JI1 |e TecroBa KoHTpOIBHA poboTa 10 3M-JI1
(060B’A3K0OBHIA) S
e [lixroroBka A0 JICKLUIMHUX 3aHATH 28 I'pynens 2023 p. -
3M-JI2 |e TecTtoBa KOHTPOJIBHA poGoTa 10 3M-J12 Ciuensp 2024 p.
(060B’A3K0BHIA) 5
e [ligroroBka Ho JIEKIIHHUX 3aHATH 25 KBiTeHb — TpaBeHb
3M-JI3 |e TecroBa KOHTpOIEHA poboTa 10 3M-JI3 2024 p.
(060B’I3KOBHIA) S
e IligroTroBka 10 MPakKTUYHUX 3AHSITh 15 Ciuens - JIrotuit
3M-II1 |e TecroBa koHTpoOIBLHA poboTa 10 3M-IT1 2024 p.
(060B’A3KOBHIN) S
[TinroToBKa 10 MPaKTUYHUX 3AHSThH 9 bepesens -
3M-II2 |e TecroBa KoHTpOILHA pobOTa J0 3M-I12 kBiTeHb 2024 p.
(060B’A3K0BHIT) S
e [lixroroBka 10 1a6OpaTOPHUX 3aHATH 32 KBiTeHs — TpaBeHb
3M-Jla61 |e TecToBa koHTpOIEHA poboTa 10 3M-J1ab1 2024 p.
(000B’A3K0BUI): 5
Icnur 20 Yepsens 2024p.
Pa3om: 166

3. Meroanka mpoBeJAeHHs Ta ONIHIOBAHHS KOHTPOJbHHUX 3aX0/1iB

Jlnst cTyneHTiB 3a04HOi (POPMHU HABUYAHHS BUKOHAHHSI MOAYJIIB BUKOHYETHCS Y CHCTEMI
E-HaB4aHHS HACTYTHUM YUHOM:
— 3iMCHITH BXif 3a nocwianaaM http://dpt21s.odeku.edu.ua/login/;
— BBeJIiTh cBil JioriH (Username) ta napois (Password);
— JIaJli HATUCHITh Ha €KpaHi CUHIO KHOMKY «L0g in» (yBiTH/BX1N);
— miciisg uboro o0epiTh «Ximist 3 ocHoBamu Gioreoximii I»;
— BUKOHaWTe HEOOX1H1 3aBJaHHS 3 BUKOPUCTAHHA cucTeMH E-HaBuYaHHS, K1 CTOCYIOTHCS
JAHOTO MOAYJIS.

3.1. MeTtoauka npoBeJeHHs Ta OUiHIOBAHHA KOHTPOJBLHHUX JeKUiiiHuX 3axoaiB 3M-
J1, 3M-JI2, 3M-JI3.

Jlo mporpamMu IHUCHMILUTIHM «XiMis 3 OCHOBaMH Oioreoximii I» BXOauTh mepmui
3MICTOBHUIA MOAYNb, 10 0a3yeThCsl Ha MOBTOPEHHI WIKIIBHOrO Kypcy ximii. Llelr momynb
nependavyae OIIAIOBE TMPUCKOPEHE BUBYEHHS 0a30BUX 3HAHb, BMiHb Ta HaBUYOK
3arajlbHOOCBITHBOI IMIKUIBHOI MUCHMUIUTIHK «XiMis». [l CTyAeHTIB AUCTaHIIWHOI (hopMmu
HaBYAHHS TEOPEeTUYHUU Marepian Moxymo 3MJI-1 MICTUTH CTPYKTYpOBAaHUN €JIEKTPOHHHIMA
KOHCIIEKT JIEKI[ill 1 HOTO OIMaHyBaHHS OIIHIOETHCSA 4Yepe3 BIAMOBiAI HAa KOHTPOJIbHI TECTOBI
nutanHs. Tect 3MJI-1 cknanaerses 3 10 nmutanp, KOXKHA MPaBUIIbHA BiIMOBIH OLIHIOETHCS B |
6aniB. CymapHa MakcuMmalibHa omiHka 10 OamiB. 3aqjisi YHUKHEHHS CUTyallll XaOTHYHOIO
MiOMpaHHs MPABWIBHKUX BiJMOBIACH, KUTBKICTh MOKIIMBUX cIIpoO 0OMekeHa ABOMA.

[Iporpama OCHOBHOTO Kypcy MAMCLUMIUTIHM Tiepen0adae BUBYCHHS 2-X JEKUIHHUX
MOJIyJIiB BIATOBIHO PO3MOJUTY OCHOBHOTO TEOPETHMYHOIO KypCy JIEKUIWHUX 3aHATh Ha
CTPYKTYPHOJIOT14HI 3aBeplileHi po3ainu - 3M-JI12, 3M-JI3.
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Jns cTyneHTiB AUCTaHIINHOT (opMHu HaB4YaHHS (OPMH KOHTPOJIO PIBHS 3aCBOEHHS
3MICTOBHUX JICKI[IMHUX MOJYJIIB - T€CTOBa KOHTpoasHa pobdoTa (TKP).

KoxHuil Tect ocHOBHOro TteopeTuuyHoro kypcy — 3M-JI2, 3M-JI3 cknamaroThes
B1IMOB1AHO 3 20 MUTaHb, KOXHA MPaBUIIbHA BIAMOBIIb OLIIHIOETHCS B 1 Oar.

Tabmuis MicTUTh 1HGOpPMAITiIO MO0 HapaxXyBaHHs OalliB 3a OMpaIlfOBaHHS JIEKIIHHUX
3aHATD:

Teoperuunuii MaTepian KinpkicTs Oanis
I cemectp
3M-JI1 10
3M-JI2 20
3M-JI3 20
Pa3zom 50

OO60B’S13KOBO BPaXxOBYETHCS CBOEYACHICTh BUKOHAHHSI CTYJICHTOM I'padiKy HaBYaIHbHOTO
nporecy. Cyma oTpuMaHuX OaliB CKJIAJA€ThCS 3 CyMH BUKOHAHUX CBOEYACHO KOHTPOJIIOIOUUX
3aXO0/I1B.

3.2. Meroauka npoBeJeHHs] Ta OUIHIOBAHHS MPAKTHYHUX KOHTPOJBLHUX 3aXO01iB —
3M-I11, 3M-II2.

Kontpoinp 3a OTIaHyBaHHAM NPaKTUYHUX 3MICTOBHHX MOJTyJIIB —
3M-I11, 3M-I12 npoBoaUTbCA 3a JAONOMOIOI0 TECTYBAaHHS (TECTOBUX KOHTPOJBHUX POOIT —
TKP). Koxnuii tect ocHoBHOro mpaktuuHoro kypcy — 3M-II1, 3M-II2 cknanatotbes 3
20 nmuTaHb, KO’KHA MPAaBUIIbHA BIIMTOBIIb OIIHIOETHCS B 0,5 OaiB.

3.3. MeToauka TIpOBeleHHSI Ta OWIHIOBAHHS Ja00OpPaTOPHUX NPAKTHYHHUX
KOHTPOJIbHMX 3axo01iB — 3M-J1aol.

JIis  cTyneHTiB 3a04HOl (AMCTaHINHOI) (OpMU HABYaHHS KOHTPOJIb BUKOHAHHS
1a00paTOpHUX POOIT 3AIMCHIOETHCS Yepe3 BHUKOPHUCTaHHS TECTOBOTO 3aBJaHHS, TOOTO
3micToBHOTO Moyt 3M-JIa6l. Ha ompamtoBanust nmaboparopHux pooit Nel-7, 3M-JIa6l,
npeacTaBieHo 20 TECTOBUX MUTaHb, /i€ KOXHA MPaBHJIbHA BIJMNOBIAb OIIHIOETHCSA B 0,5 Oall.
CTyaeHT Mae JIHIIe 1Bl CIIPOOH Ha IPUHHATTS OCTATOYHOTO PIMIEHHS MO0 CBOET BIAMOBIII.

OnanyBaHHs MarepiamiB saboparopuux poOit Nel-7 'y cuctemi e-HaBYaHHS
3MIACHIOETbCA Yepe3 BUKOHAHHS CTYACHTaMH TECTOBHX 3aBllaHb J0 KOXKHOI poOOTH, sKi
CKJIQJIAIOTHCS 3 5 MUTaHb JIO KOXKHOT TEMH Ta OLIHIOIOTHCS MO 2 6anu 3a KOXKHUIM TeCT, YChbOTro
14 6anis. Ilix yac cecii cTyAaeHTH 3a04HOI (IMCTaHUiNHOI) GOpMU HaBYaHHS BUKOHYIOTH Y
naboparopii JIP Nel, 3. 3a BUKOHaHHS HAPaXOBYIOTh 6 OaiB.

Bci Buam oOIiHIOBaHHA MPAaKTUYHOI YAaCTUHU JUCHUIUIIHU «XiMis 3 OCHOBaMHU
Oioreoximii I» nmst cTyAeHTIB qUCTaHIIHOT popMH HaBYaHHS 3BEJICH] y TaOIUIlIO:

KoHTpoJIbHMI 32XiJ] NPAKTHYHOI YACTUHU ‘ KinbkicTs 0aJiB
I cemecTp
3M-I11 (TKP) 10
3M-I12 (TKP) 10
3M-JIa61(TKP) 10
Bukonanus naboparopuux po6iT min gac cecii (3JIP, YO, P3, K3) 6
BukoHaHHs TecTiB J10 JaOOpaTOPHUX pOOIT y CUCTEMI €-HaBYaHHS 14
(7 TectiB*2 Oanm)
3araiom 50




3.4. Meroauka npoBeJeHHs Ta OLiHIOBAHHS iCIIUTY

CTyleHT BBaXKA€ThCS JAOIMYIICHUM 0 MiJCYyMKOBOTO KOHTPOJIO (iCHUTY), SKIIO BiH
BYaCHO BHKOHAB BCi BUAM pOOIT, mependadeHi MporpaMor0 JUCHUILTIHN «XiMis 3 OCHOBAMHU
6ioreoximii I» i HaOpaB 3a MOIYIBHOIO CHCTEMOIO cyMy OajiB He MeHie Hixk 50% (25 6aJiB)
BiJl MAKCUMAJILHO MOYKJIMBO] 3 TIPAKTHYHY YaCTUHY.

Ex3amenartiitHi OieTH CKJIaJeHl y BUIJISII TECTOBUX 3aBJIaHb 3aKpPUTOTO THILY, SIKI
MOTpeOyIOTh BiJl CTYJeHTa BUOOPY MPaBUIBLHUX BIAMOBIACH 3 JEKIIBKOX, 3alpPOMOHOBAHUX Y
3anuTaHHl. 3anmuTaHHA (OPMYIOTHCS 10 BChOMY IMepeliiky c(pOopMOBaHMX y HaBYaIbHIN
JUCHUIUIIHI 3HaHb (B MepILy 4epry 0a3oBoi KOMIOHEHTH). KilnbKICTh 3aluTaHb y KOKHOMY
ek3aMeHaliitHomy Outeri — 20, KOXHUM 3 SKUX OIIHIOEThCS B S5 OamiB. 3araibHa
eK3aMeHalllifHa OIliIHKa €KBIBaJE€HTHA BiJICOTKY MPAaBUILHUX BIATOBIJEH 13 3arajJbHOTO 00CATY
NMUTaHb €K3aMeHaliiHoro OineTy. MakcuManbHa OIllHKa 32 BUKOHAHHS €K3aMEHAIlHOT
KOHTPOJbHOI poOoTH opiBHIOE 100 Gamam.

3aranbHa KiTbKICHA OIIHKA 3 JUCIHUILIIHA € YCEPEeTHEHOI MiX KUIBKICHOIO OIIIHKOIO
MOTOYHUX KOHTPOJIOIYMX 3aXOJIB Ta KIJbKICHOIO OIIHKOIO KOHTPOJIIOIOYOIO 3aX01y
(icriuty).

4, PEKOMEHJAII 1O CAMOCTIHHOI POBOTH CTYJIEHTIB
4.1. 3M-JI1 OcHoBHIi NOHATTS Ta 3aKOHH XiMii
4.1.1. IToBuanus o0 BUKoHaHusa 3M-JI1

[TinroTroBka mo 3MJI-1 Bkitouae BUBUEHHS (200 MOBTOPEHHS) TEOPETHUHOTO MaTepiary
Ta BMIHHS pO3PAaxOBYBaTH TEMAaTHYHI 3aBJaHHA 3 KypCy 3arajibHOOCBITHBOI MIKIJIBHOT
JUCIUTIIIHA «XiMis» (71 MOTIMOJIEHOT0 CaMOCTIHHOTO BHMBUYCHHS IHUCHMIUIIHM HEOOXiIHO
CKOPHUCTATHUCS JIiTepaTyporo (oCHOBHOIO [5] Ta momaTkoBoro [8-10]), mepenik sSkoi HaBeaeHUH
HIDKYE): aTOMHO-MOJICKYJIIDHE BYCHHS, SK (YHIAMEHT CY4acHOi XiMii; OCHOBHI TOHSTTS B
xiMii (aToM, eJeMEHT, MOJEKyjla, 10H, MPOCTa pPEYOBHHA, CKJIagHA PEYOBHHA, XIMIUHA
dbopMyna, XiMi4Ha peakilis, OCHOBHI THUIM PiBHAHb XIMIYHUX pEakKiliii); BiTHOCHY aTOMHY
Macy, BIIHOCHY MOJEKYJISIPHY Macy CIIOJTYKH, MAaCOBE YUCIIO 130TOMY; OCHOBHI 3aKOHU XiMii:
3akoH 30epexxeHHs Macu (M. B. JlomoHocoBa — A. JlaBya3’€); 3akoH 30epekeHHs eHeprii (A.
Eitnmireiina); 3axkon moctiiHocTi ckimany (K. Ilpycra); 3akon kpatHux BigHomeHb (/1.
JlanbToHa); 3aKOH OO0'€éMHHMX BiJIHOIICHb, 3aKOH ABOTaJpo Ta HACTIAKK 3 HBOTO; YHCIIO
ABoranpo. EkcnepuMeHTanabHI METOIM BHM3HAYEHHS MOJEKYJISIPHOI Macu Tra3omnoioHoi
PCYOBHMHHU: METOJI, KWW TPYHTYEThCS Ha 3aKOHI ABOTaapo; yHiBepcajdbHE PIBHSHHS CTaHY
razy, sike o0’enmnye 3akoHu boitnga-Mapiorra 1 [eit-Jlroccaka; piBHsHHa Krnaneiipona-
MenneneeBa. Ilepioguunuii 3akon JI. 1. MenneneeBa y cyqacHoMy ¢GopMysTroBaHHI 1 Oy10BY
atoMa. [IoHATTS Mpo CcTymiHb OKUCIEHHS. PO3PI3HATH TUMH XIMIYHOTO 3B’S3KY: HEMOJISIPHUN
Ta MOJIIPHUI KOBAaJICHTHUM 3B'SI30K; 10HHUH 3B's130K. OCHOBHI KJ1aCH HEOPTaHIYHHUX CITONTYK.

4.1.2. TIutaHHA 1J1s1 caMonepeBipKH CTyAeHTIB micjas BuB4eHHs: 3M-JI1

[I{o Take KimbKiCTh pe4OBUHU? B SKUX OJAMHUIIAX BUPAKAIOTH II0 BETHUUHY?
Po3paxyBaru monsipHy Macy pedoBuHU Fe,(SOy)s.

VYKaxiTh MOJIIPHY Macy Cyiab(paTHOI KUCIOTH (I/MOJIb):

[TosicHITh, UMM XIMIYHHUM €IEMEHT BiAPI3HAETHCS B IPOCTOI PEYOBUHU?

SIKi po3paxyHKH MOKHA 3p0OUTH, 3HAIOUU GOPMYITY XIMIYHOI CIIOJTYKH?

SIKi OCHOBHI 3aKOHH XiMii BH 3Ha€TE?

CdopmyroiiTe 3aKOH CTaIOCTI CKIaay PEYOBUH

Noak~owhE
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10.
11.
12.

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

21.
22.

O6uucaite 06’eM a3oTy (1) (H.y.), AKUH HEOOXiAHUU /U1l JOOYBaHHS aMOHIaKy 00’ €MOM
6 JiTpiB.

Po3spaxyiite B rpamax mMacy oaniei mosiekynu SO,.

B kit rpyni nepioanunoi cucremu /1. I. MenaeneeBa 3HaxoaAThCs Ty H1 MeTanu?

B sxiit rpymi nepioguunoi cuctemu 1. I. MeHneneeBa 3HaX0aAThCsI TaJIOTCHH?

S 3MIHIOIOTBCSA METaJIIyHI Ta HEMETATIYHI BIIACTHBOCTI €JIEMEHTIB TI0 TEepioay B CUCTEMI
J1. I. MenneneeBa?

Sk 3MIHIOIOTBCS METATIYHI Ta HEMETaIIYH] BIIACTHBOCTI €JIEMEHTIB IO Tpymi B cuctemi Jl.
I. Meuneneena?

SIk 3a eNEeKTPOHHOIO (OPMYJIOI0 aTOMa BHU3HAYWUTH EJIEMEHT, SKHUH YTBOPIOE MPOCTY
PEYOBHHY 3 BJIACTHBOCTSIMH THIIOBOTO METAITy?

Sk 3a eleKTpOHHOIO (QOPMYJIOD aTOMa BU3HAUUTH €JIEMEHT, SIKUW YTBOPIOE MPOCTY
PEUYOBHHY 3 BJIACTHUBOCTSMH TUIIOBOTO HEMETAITy?

SIk 3a eNEeKTPOHHOIO (OPMYJIOI0 aTOMa BH3HAYWTH EJIEMEHT, SKHH YTBOPIOE MPOCTY
PEUYOBHHY 3 BJIACTHUBOCTSIMH 1HEPTHOTO Ta3zy?

o Take eneKTPOHETaTUBHICTD eleMeHTa?

SIK yTBOPIOETHCS KOBAJEHTHUH 3B'A30K (HETIOJSIPHUNA Ta TOJISPHUIL)?

SIK yTBOPIOETHCS 10HHU 3B'A30K?

PozpaxyiiTe cTyminb OKUCICHHS eleMeHTa S B ckiaaHii cionymi K;SOy.

Ak kmacudikyroTh OKCHINA?

Sk 3a hopMysI010 BUBHAYUTH KUCIIOTY, OCHOBY, CLIb?

4.2. 3M-J12 «bynoBa peyoBunu. Eneprernka XiMmiyHuX peakuii»

4.2.1. TloBuyanHd 00 BUKOHAHHA 3M-J12

HeoOxigHO micisi BUBYEHHS TEOPETUYHOIO MaTepiajy KOKHOI TE€MH, JUIsl NEPEeBIPKHU

3aCBOEHHS X 3MicTy (0a30BUX 3HAHB), AaTH BIAMOBIAlI HA 3alUTAHHS JUIsl camonepeBipku. Jis
MOTJIMOJIEHOTO CaMOCTIHHOTO BHBYCHHS JHUCIUIUTIHU HEOOXITHO CKOPHUCTATHCS JIITEPATypPOrO
(ocHoBHOMWO [1-3] Ta mogaTtkoBoro [11, 12, 15]), mepenik K01 HaBEICHUH HIDKYE.

=

4.2.2. TlutaHHs 11 caMonepeBipKH CTyAeHTiB nicjas BuBuyeHHus 3M-J12

CdopmymroiiTe 3aKOH €KBIBAJICHTIB. 3a SIKUX YMOB CIIPaBEIMBUIN 3aKOH €KBIBaJICHTIB?

Sk po3paxyBatu (pakToOp €KBIBaJIEHTA MPOCTOI PEUOBUHU Ta CKIAJHUX PEUOBUH (OKCHIIB,
TIAPOKCHUIIB, KUCIIOT, CEPEIHIX COJICH, KHUCITMX COJIeH, OCHOBHHUX COJICH)?

@dakTop eKBIBAJICHTA € MOCTIMHOI YU 3MIHHOIO BETUYHHOIO?

Sk po3paxyBaTu MOJISIpHY Macy €KBiBaJeHTa PEUOBHMHHU, 00’€M €KBiBaJI€HTa Ia30MoAi0HO1
pedoBUHU?

SIKki TUIIM XIMIYHOTO 3B’S3KY B 3HAETE?

Ha3BiTh 0cO0IMBOCTI KOXKHOTO TUITY 3 XIMIYHHX 3B’ A3KIB.

B womy cyTHICTh METO/y BaJIEHTHHUX 3B’SI3KIB?

SIka 3aneXHICTh ICHY€E MK TUIIOM KPUCTAIIYHUX I'PATOK 1 XIMIYHUM 3B’ SI3KOM?

SIKi OCHOBHI KJIaCH HEOPTraHIYHUX CIIOJIYK BU 3HaeTe?

. SIK mOAIIAIOTh KMCIOTH 3a 1X OKHUCIIFOBAJIBLHOKO 3JaTHICTIO, 3a CKJIAJ0M Ta 3a CHUJI00?
. JloBeiTh, 10 KHUCII COJII BHSBIISIOTH ACAKI BIACTUBOCTI KHUCJIOT, @ OCHOBHI COJI — JIesKi

BJIACTUBOCTI OCHOB.

. Slxuii K1ac cCnoayK Ha3MBAIOTh KOMITICKCHUMHU?
. HoMy Ha3Ba «KOMILIEKCHI CIIOJIYKW» TIOB’si3aHa 3 HA3BOIO «IO/IBIHHI COIMI»?
. Slka HaykoBa Teopis MOSICHIOE OyAOBY Ta OCHOBHI BJIACTUBOCTI KOMIUIEKCHHMX CHOJYK?

Kum Bona 6yna chopmynboBaHa?

. SIki Bum cep po3pi3HAIOTH Yy KOOpAWHALIWHUX CIIOJIyKax Ta sIK X Ha3uBawoTh? fka 13
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cdep y BOIHOMY pO34YMHI MPAKTHUYHO HE TUCOIIII0€ HA HOHU?

16. SIxi 4acTMHKM KOMILUIEKCHOTO 10HY Ha3WBaIOTh KOMILJIEKCOYTBOpIOBaYeM (IIEHTpaIbHUM
aTOMOM), Ta sIKi — JTiraHgaMu?

17. ATomHu SIKUX €JIEMEHTIB (S-, p-, d-, f-) yacTiire BUCTYNAIOTh SIK KOMILIEKCOYTBOpIOBaY?

18. SIx BU3HAuaAIOTH 3apsi/i LIEHTPAIBHOTO aToMy (KOMILIEKCOyTBOpIoBaua)? SIKi 4aCTHHKHU
MOXXYTh OyTH JIiTaH/IaMH ?

19. 1o Ha3uBalOTh KOOPAUHALIMHUM YUCIIOM KOMIUIEKCOYTBOPIOBaya?

20. SIx BU3HAUAIOTH 3aps]l KOMIUIEKCHOTO HOHY?

21. 11lo Ha3UBaIOTh KOOPJAWHAIIIMHOIO EMHICTIO (ICHTAHTHICTIO) JIITaH 11B?

22. SIx cknagaroTh Ha3BU KOMIUIEKCIB: aHIOHHUX, KATIOHHHX, CJICKTPOHEHUTPATLHUX ?

23. SIk 3 TOYKM 30py BaJCHTHHX 3B’SI3KIB MOSICHIOIOTH MEXaHi3M YTBOPEHHSI Ta CTPYKTYpPY
KOMIUIEKCIB?

24. SIk AUCOIIOITh BOJHI PO3YMHM KOMIUIEKCHUX CIONYK? SKy Amcomiario Ha3WBaIOTh
MIEPBUHHOIO, SIKY — BTOPUHHOIO?

25. Ilo Take KOHCTaHTa HECTIMKOCTI KOMIUIEKCHOTO HOHY? SIk BOHa XapaKTepu3ye CTIMKICTh
KOMIUIEKCY MPH po3mai?

26. Ha3BiTh OCHOBHI ITOHATTS XIMIYHOI TepMOANHAMIKH. SIKi BUU XIMIYHUX CHUCTEM iICHYIOTH?

27. SIxki BumM eHeprii MOXKYTh CYNPOBOKYBATH XiMiuHI peakmii? B skuit Bua eHeprii ix
MepepaxoByOTh?

28. SIki peakilii HA3UBAIOTHCS €K30TEPMIYHUMH, SHIOTEPMIYHUMHU, TEPMOXIMITHUMU?

29. IlapameTpu cucteM Ta QYHKIIII CTaHY CUCTEM.

30. BHyTpinrHS eHepris Ta CHTANBMIA K QYHKIII CTaHY CHCTEM.

31. Temtora Ta po6oTa. [lepmnii 3aKk0H TEPMOTMHAMIKH.

32. 3akonu Tepmoximii. Hacmiaku 3 3akony ['ecca.

4.3. 3M-JI3 «3akoHomipHocTi mepediry ximiunumx peakuiii. BaacruBocti
PO34YMHIB HeeJIEKTPOJIITIB Ta ejiekTpoJitiB. OBP»

4.3.1. IloByaHHd m010 BUKoHAHHA 3M-JI3

[Ticst BUBUEHHS T€M JaHOTO MOJYJIO Tpeba BiJIMOBICTH HA MUTAHHSA /I CAMONIEPEBIPKU
CTY/CHTIB, HEOOXITHO KOPHUCTYBATHCh KOHCIIEKTOM JICKIid, BUKOPHUCTOBYBATH OCHOBHY[1-3]
Ta gogatkoBy [11, 12, 15] nitepatypy.

4.3.2. TlutanHs 18 caMonepeBipKH cTy/AeHTiB nmicias BuBuyeHus 3M-JI3

OxapakTepusyiTe TOMOT€HHY Ta T€TEPOTeHHY XiMiUHI CUCTEMHU.

o po3yMmitoTh TiJ] MBUAKICTIO TOMOT€HHUX Ta T€TEPOTCHHUX PEaKIii?

SIki (hakTOpH BIUIMBAIOTH HA IIBUJKICTh pEaKIiii?

CyTHIiCTh Ta MaTEeMaTHUYHUI BUPA3 3aKOHY JAIIOUMX Mac JJIsl TOMOT€HHHUX Ta TeTepOTreHHUX

CHCTEM.

5. Slke piBHAHHS ONHKCYE BIUIMB TEMIEPATypH Ta €HEprii akTUBaLli Ha MIBHUJKICTb XIMIYHOI

peakiii?

B gomy cytHicTh Teopii aktuBanii? [l{o Ha3MBarOTh «aKTUBOBAaHUM KOMILIEKCOM)?

7. 3a MONMOMOTOI0 SIKOTO TpaBHWJIia MOKHA OMNKCATH 3aJICKHICTh WMIBHAKOCTI peakilii Bijg
TeMIIepaTypu?

8. o Ttake karami3? SIki peyOBMHM HA3MBAIOTHCA Kartajizatopamu? JlaTh BU3HAUYECHHS
TOMOTEHHOT'O Ta T€TEPOTeHHOT0 KaTai3y.

9. Omnucatu MexaHI3M JAii TOMOT€HHOI'O Ta T€TePOreHHOro Kartaiizy. BuszHauuTtu CyTHICTH
KaTaizy.

10. Oxapakrepusyiite (i3MYHUI 3MICT KOHCTAHTH PIBHOBArk XiMi4HOT peaKii.

11. SIxi YMHHUKM BIUTMBAIOTh HA 3CYB CTaHY XIMIYHOI piBHOBaru?

el NS

o
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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.
37.
38.
39.

Hatu Bu3HaueHHs po3uuHy. [1{o Take KOHIIEHTpallis pO3UUHY?

Axi pi3uyHi Ta XIMIYHI POIECH B1IOYBAIOTHCS i1 YaC POZUUHECHHS ?

Criocobu BU3HAYEHHS KOHIEHTPAIlii pO34YHHIB, iX MaTeMaTU4HI BUPa3H.

Ska KOHIIEHTpAIlisl HA3UBAETHCA MOJISIPHOIO KOHIICHTPALII€10, OJTMHULIS 11 BUMIPIOBaHHS?
SIka KOHIEHTpAllisl Ha3WBAETHCS MOJISIPHOIO KOHIIGHTPAIIEI E€KBIBAJICHTIB, OJUHUIS ii
BUMIpPIOBaHHSI?

[Ilo Ha3MBarOTP MAaCOBOIO YAacCTKOIO PO3YMHEHOI peyoBHMHHU? 3a KO (POpMyIoro il
00YHCITIOIOTH?

Slka KOHIIEHTpAIlisl Ha3UBAETHCS MOJISUIbHOIW? B sSKkMX onuHMINX i1 BH3HA4YalOTh Ta 3a
AKOI0 (POPMYJIOIO ii MOKHA OOUUCITUTH?

JlaiiTe BU3HAUEHHSI €JIEKTPOJIITAM 1 HEEIEKTPOIITaM.

Cdopmymroiite 3akoHH ieanbHuX po3unHiB (Paymns ta Bant-T'odda).

OxapakTepuzyiTe  KpIOCKOMIYHUM Ta  €OYJIOCKOMIYHMN  METOIM  BU3HAYCHHS
MOJICKYJISIPHUX Mac PO3UYMHEHUX PEYOBUH-HEEIECKTPOIIITIB.

o Take oGepHEHUI OCMOC 1 ]I 3 TAKUM SIBUILIEM MOKHA 31TKHYTHCS Y IpUpoIi?

J10 SIKUX CTIIOJIYK 3aCTOCOBHE TIOHATTS 000YMOK POZYUHHOCTI?

OxapakTepu3yiTe BJIACTHUBOCTI KHCIIOT, OCHOB Ta COJEH 3a TEOPI€I0 EIEKTPOJITUYHOT
JUCOLialii.

Axi BuaAM cojied MiAIATaroTh Tigpodizy? ki comi He Tiapomi3yroThes? SIK BIIUBAE
T1IpOJIi3 HAa 3HAYE€HHS BOJHEBOTO Moka3Huka pH po3uuny comi?

JlatiTe Bu3HaueHHs BoAHEBOTO nmoka3zHuka (pH). Ske 3Hauenns pH y pi3Hux cepegoBuIax
pO34YuHIB?

SIKi pe4OBMHU HA3UBAIOTh KUCIOTHO-TY>)KHUMH 1HIUKATOpaMu?

SIx1 3HaueHHs npuiimae pH y po3unHax pi3HUX THUIIIB COJEH?

Ski ¢daxkTopu BIUIMBAIOTh Ha MNPUCKOPEHHs peakuii rigpomnizy? IlosicHits, uyomy. Sk
MOAABUTH T1ApOi3?

Yum BiZIpi3HAIOTHCS OKMCHO-BITHOBHI peaKIlii BiJ IHIIUX XIMIYHUX peaKifii?

SIxi ipoliecr Ha3UBAIOTHCS OKUCHEHHSM Ta BiHOBIICHHSIM?

o BinOyBa€eThCs 3 OKUCHUKOM Ta BIJTHOBHHUKOM I1iJ1 4ac npoTikanHs OBP?

UuM xapakTepu3yeThbes CTYMiHb OKUCHEHHS ?

SIKi pe4OBHHM € TUIIOBUMHU OKMCHHKAMH, TUITOBUMH BiJHOBHHKAMH, Ta SIKi TPOSBISIOTH
OKHCHO-BIJTHOBHY TO/IBIAHICTH?

Sk 3anexxuTh mepedir OKMCHO-BIIHOBHOTO MPOIECY BiJl peakiii cepenoBumia? Hapemith
MIPUKIIA/IH.

VY 4oMy CyTHICTh peakilii OKHCHO-BIIHOBHOTO AUCIPONOPILIOHYBAHHS?

Sk po3paxyBaTu MOJISIPHY Macy €KBiBaJeHTa OKHUCHHUKA Ta BIJITHOBHUKA?

SIKi ICHYIOTh TUIIM OKHCHO-BITHOBHUX pPeaKIliin?

SIk BU3HAUaIOTh HAIPSAM Nepediry OKUCHO-BIIHOBHUX PEeaKIii?

4.4. 3M-II1 «Po3paxyHKH 3a OCHOBHMMM 3aKOHaMM XiMmii, 0yJ0BOI0 pe4OBHHH,
TEPMOXIMIYHMMH peaKkuissMmu»

4.4.1. IToBuanusa moxo Buxkonanusa 3M-I11

[Ticna BUBUEHHS T€M JAaHOTO MOAYIIO Tpeda BiAMOBICTH HA MUTAHHS I CAMOIIEPEBIPKU

CTYACHTIB, HEOOXiJTHO KOPUCTYBATUCh KOHCIEKTOM JICKI[IH Ta TMPaKTHYHUX 3aHSATH,
BUKOPHUCTOBYBAaTH OCHOBHY[2, 3] Ta monatkoBy [7, 16, 17] miteparypy.
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10.

11.

12.

13.

14.

15.

16.
17.

18.

19.

20.
21.
22.

4.4.2. TlutaHHs 1Jis1 caMonepeBipkH cTyAeHTIB micias BuByenns 3M-I11

[I{o Ha3MBaIOTH €KBIBAJIEGHTOM PEYOBHHU?
3a IKUX YMOB CIIpaBeJUBUI 3aKOH €KBIBAJICHTIB?
Sk po3paxyBaTu (akTOp €KBIBAJICHTY MPOCTOI PEYOBHHH Ta CKIIAJHUX PEUOBUH (OKCHUIIB,
T1APOKCUIIB, KUCIOT, CEPESIHIX COJEH, KUCIINUX COJIEH, OCHOBHUX COJIEi)?
Sk po3paxyBaTh MOJIIPHY Macy €KBIBaJ€HTa PEYOBUHU Ta EKBIBAJECHTHUH 00’ eM
ra3onoaioHoi peyoBUHU?
Yomy mOpiBHIOE KUTBKICTh PEUOBHHU €KBIBAJICHTA?
@dakTop €KBIBaJEHTa € IIOCTIMHOI 4YM 3MIHHOK BeIM4YMHOK0? Bing skux ¢akropiB
3aJIeKUTh 3HAUCHHSI €KBIBAJIEHTA PEYOBUHU?
Haiinite mpocrtimy ¢opmyiny pedoBUHHM, sika BMimye (3a wmacowo) 43,4 % Na,
11,3 % C, 45,3 % O.
Busenite MonekynsipHy GopMyiny pedoBHHH, sKa BMilye (3a Macoro) 39,14 % Byrierro,
52,16 % oxcureny Ta 8,7 % rigporeny. [I'yctuHa i mapu 3a BOAHEM
D(H,) = 46.
Ha neditpanizamito 2,45 r KUCIOTH MOTPIOHO BUTPATUTH 2 T Tigpokcuay Hatpito (NaOH).
Busnauntu MOJISIpHY Macy €KBiBaJ€HTa KUCIIOTH.
[Tpu B3aemonii 5,95 r geskoi peuoBunu 3 2,75 1 constHoi kucnotu (HCl) orpumanu 4,4 r
coqi. Po3paxyiiTe MOISIpHI MacH €KBIBaJ€HTA 11i€] pEYOBUHHU Ta COJI1, IKY OTPUMAJIH.
Maca 1 1 kucHio (O,) nopiHioe 1,4 r. CKUIbKH JIITPIB KUCHIO BUTPAUYETHCS IIPU 3TOPSIHHI
21 r marHito, (hakTOp eKBiBaJIEHTa SIKOTO JOPIBHIOE 1/2.
PozpaxyiiTe aTOMHY Macy IBOBaJ€HTHOTO METaly Ta BU3HAUTE, SIKH 1Ie MeTal, Ko 8,34
r MeTany okuciorThes 0,68 1 kucHio (O). YMOBU HOpMAIIbHI.
Hamumiite enexTpoHHO-rpadgiuHy KOH(]Irypamiro Ta €JeKTpOHHY (opMyildy aroma
€JIeMEHTa, 3apsll siipa SKoro AOpiBHIOE + 22. VKaxXiTh HOro MOJIOKEHHS y CHUCTeMi
J. I. Menneneena. Jlo sikoro cimeicTna (-s, p, d, f ) Hamexxuth neit enement? [l KOKHOTO
3 BAJIGHTHUX €JIEKTPOHIB HAMMILITH 3HAUYEHHS 4-X KBAHTOBUX YHCEIL.
HaeniTh nmpukiagy piBHSHB peakilid, sKi MATBEPKYIOTh CIa0Ki KMCIOTHI BIACTUBOCTI
takux amporepuux rigpokcunis: Be(OH),, Al(OH)3;, Zn(OH),, Cr(OH)s.
Onumiite npoctopoBy OynoBy monekynn MgCl,. Bkaxite Tun riOpuausanii aTOMHHX
opOiTanel eHTPaIbHOTO aToMa.
Busnaure i0HU, sIKi yTBOPIOIOTHCS Y BOAHOMY PO3UYHUHI MiJ Yyac AUCOIiallii 6apiro XJIOpudy.
VYKaxiTh cxemy peakuii I0HHOTO OOMIHY y BOJHOMY PO34YMHI, IiJl Yac SIKOT YTBOPIOETHCS
ocaJ.
Jaiite Ha3By komruiekcHii cronyi [Cu(NHs3)s](OH),. Jlo sikoro Tuiy BOHa HaJeXiTh?
BkaxiTh KOMILUIEKCOYTBOpIOBaY, HOTO0 KOOPAMHAIIMHE YHCIO, CTYNEHb OKHCIICHHS.
BkaxiTh niranay, ix CTeNiHb OKUCHEHHS, JEHTAaHTHICTh. Hanumith enekTpoHHO-rpadiuHy
KOH(]Irypario Ta eJeKTpOHHY (QopMyny 10Ha KOMIUIEKCOYTBOPIOBada, BH3HAUTE THII
ribpuamn3aiiii aToMHUX opOiTaneil i0Ha KOMIUIEKCOYTBOPIOBaYa Ta MPOCTOPOBY CTPYKTYPY
KOMIUIEKCHOTO 10Ha.
Busnauntu cranmaptHi 3MiHM eHTanbmii AH B peakimisix Ta 3poOMTH BHCHOBOK PO
TETUTOBUN €(DEeKT peaKIliii:

4N H3(1-) + 502(1-) = 4NO(1-) + 6H20(n)

4N H3(r) + 302(r) = 4N2(r) + 6H20(H)
Busnauutu enranbiito poskinany 6,72 1 CHy.
Busnauutn enrtanemito yrBoperss 10,2 r Al,Os.
O6uuncanT AS XiMIYHOI peakiiii 3a CTAaHJaPTHUX YMOB 1 3pOOUTH BUCHOBOK

8HI () + HySO4 (o) = 4l (1) + HoS () + 4H50 ()
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23. Yu MOXJIMBUH CaMOJOBUILHUHN TIepeOir peakilii mpu cTaHAapTHUX YMOBax?
C2H6 (r) + 1,502 = 2C(rpaq).) + 3H20 ()
24. BuzHaunTH 3MiHYy cTaHAapTHOi eHeprii ['160ca peaxiiii Ta MOXJIHMBICTH CaMOJIOBIIHBHOTO
nepeOiry peaxuii
CO ) + 3H2 ) - CH4 (™) + Hzo ()

45, 3M-I12 «Po3paxyHku MIBUAKOCTI XiMiYHHUX peakuiii, BCTAHOBJIEHHSI PiIBHOBArH.
Cnoco0u BHMpakeHHSI KOHIEHTpauiii po3umHiB. BuaacTuBocTi po3umnHIB
HeeJIEKTPOJITIB Ta eJIeKTPOoJiTiB. BnummB rigpoJisy coseii Ha pH. Cxnaganns
piBasins OBP»

45.1. IToBuanusa moao BukoHanusa 3M-I12

[licns BUBYEHHS TEM JaHOTO MOAYJI0 Tpeba BIJAMOBICTH Ha NUTaHHSA JUIS
CaMOTIePEBIPKUA CTYJEHTIB, HEOOXiTHO KOPUCTYBAaTHUCh KOHCIIEKTOM JIEKI[I Ta MPaKTUYHHX
3aHATh, BUKOPUCTOBYBATH OCHOBHY[2, 3] Ta qomatkoBy [/, 16, 17] mitepatypy.

4.5.2. TluranHs 1Jis1 caMonepeBipKH cTyAeHTiB micjisi BuBYeHHst 3M-112

=

Sxi peakirii Ha3UBaIOTHCSA HEOOOPOTHUMHU Ta 0OOPOTHUMU?

Konu nacrae ximiuHa piBHOBara?

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

3a TOIMOMOT OO0 SIKOTO MPUHITUITY MOXKHA SIKICHO BU3HAYUTH HAMPSM 3PYIICHHS piBHOBAaru?
3a SKUM TepMOJAMHAMIYHUM KPUTEPIEM MOXKHA BU3HAYUTH, MO0 CHUCTEMA 3HAXOIUTHCS B
piBHOBa3i1?

6. Peaxiis nporikae 3a cxemoro: PClg(r) = PCls(r) + Cly(r), AH = 492,59 x/Ix/moinb. Sk
Tpeba 3MIHUTU a) TeMIeparypy, O) THUCK, B) KOHLIEHTpALiIO0 BXIAHMX PEYOBHH, II00
3CYHYTH pPiBHOBary y Oik mpsMoi peakiiii, ToOTo 301IbIIUTH BUX1]T XJI0pY?

7. Bu3HauYTe KOHCTAHTY PIBHOBAard JJIsi TOMOTEHHOI CUCTEMHU:

2NO(T) + Oy(r) == 2NO4(T),
SKIIO KOHIIEHTpAIlii pearyrounx pedoBHH Yy CTaHi piBHOBAru:
[NO]p. = 0,20 momns/1; [O,]p. = 0,1 mons/it; [NO;]p. = 0,1 Moss/.
8. 3ammcaTu BUpa3 MIBUJKOCTI IPSIMOI Ta 3BOPOTHOI PEAKIii AJI CUCTEM:
COq(r) + C(1) = 2CO(1) CaO(1) + COy(r) = CaCOs3(1)
BusHaunuTH SIK 3MIHATBCS MBHAKICTH PeaKIlii Mpy 301UIBIICHH] KOHIICHTPAIIN BUXITHAX
PEYOBHH B 2 pa3u.
9. Sk 3MIHUTBCS WIBUJKICTh MPSIMUX Ta 3BOPOTHUX pEaKLid, SIKIIO 3a CTajol TeMmreparypu
KOHIICHTpAIIisl KOXKHOT pEUOBUHH 3MEHIIUTHCS B 2 pazu?
2H,(1) + Oy(1) = 2H,0(1) FeO(t) + Hy(r) = Fe(t) + H,O(T)
10. Sk 3MIHUTBCS IIBHUIKICTh MPSAMUX Ta 3BOPOTHUX PEAKIIIM, SKILIO TUCK Y CUCTEMI 3pOCTE B
3 pazu?
CHy(r) + H,O(r) = CO(T) + 3H,(T) C(1) + COy(1) = 2CO(T)
11. Ilpu migBumienHi Temnepatypu Ha 10 °C mBHAKICTh peakiii 3pocia B 2 pa3u. Y CKUIbKH
pa3iB 30UTBIIMTHCS MIBUAKICTD ITi€T peakIlii mpu miaBuileHH1 Temrepatypu Ha 50 °C Ta Ha
20 °C?
12. Jlaiite Bu3HaueHHs po3unHy. Ll]o Take KOHIICHTpaIlis po3unHy?
13. Ha3BiTh ciocoOu BU3HAUEHHS KOHLIEHTpAIlll pO3UMHIB, iX MATeMAaTU4YH1 BUPa3U.
14. Ha ski aBi Tpynu AUISATH CIIOCOOM BHpA3y KOHLEHTPAIlli PO3YHHIB 1 IS SKOi 3 HUX BOHH
OLIIHIOIOThCA Oe3p0o3MipHUMH BenuunHaMu? HaBeniTe IpuKIaau.
15. Ilo Ha3MBaIOTh MACOBOIO YACTKOIO PO3YMHEHOI peyoBUHU? 3a SKO (GOopMyInoro il

no

ok

15



16.
17.

18.

19.

20.

21.

22.

23.

24,
25.

26.

217.
28.

29.
30.
31.
32.
33.

34.
35.

36.

00YHCITIOIOTH?

o Ha3uBalOTh KOHLIEHTPAI[IEI0 KOMIIOHEHTA Y PO3YHHI?

SIki maHi HEoOXiIHO 3acCTOCYBaTH AJISl MEpPEepaxyHKy MAacoBOi KOHIIEHTpalii pO34YMHY B
00’€MH1 Ta HaBMaku?

Sxa MomsgpHa KOHIIGHTpaIlis eKBiBaJeHTIB po3unHy, B 300 mi skoro mictutbes 10,5 T
1IKOr0 Kam?

Pospaxyiite: a) BigcotkoBy (C%), 6) momsapuy (Cm), B) HopManbHy (CH), T) MOJsIbHA
(Cm) xonmentparii posunny H3PO,, 1o yTBOpHBCSA TpH po3duHEHHI 18 T KHUCIOTH Y
282 cm® Bomu. I'yctuna posunny p = 1,031 r/em®. Yomy popisHrioe tutp (T) posunmy?
Busnaure pH po3unHy coil, sika yTBOPIOETHCS B PE3YNIbTATI B3a€MOJII TIPOKCHIY HATPIIO
Ta KapOOHATHOI KUCIIOTH.

Busnaure pH po3unny codi, sika yTBOPIOETHCS B PE3yJIbTaTl B3a€MO/Ii1 HITPATHOI KUCIOTH
3 T1IPOKCUIOM Oapiro.

3anuimniTh B 1OHHIM Ta MOJIEKYJspHIA Qopmax piBHSHHS riapomnizy coii (NH4),SO,.
Bxaxite pH cepenoBuiia.

Hamumite BuUpasw CTymiHYacTHX KOHCTAaHT Aucomiarii s opTtodocdaTHOT KHCIOTH
H3POy,

[Ilo Take i0HHMIT T00YTOK BOAU?

Jlaiite Bu3HayeHHs BoAHEBOro rmnokasHuka (pH). SIki BuM 3HaeTe KHUCIOTHO-TYXKHI
1HIUKaTOpHU?

SIky peakuiro Ha3uMBalOTh Tifpoii3? fIKi TUIU coyied Tiapoii3yroTh? Skuil TN coied He
MiJIsTae peakiii rigpomizy? ki 3HaueHHs npuiiMae pH y po3unHax pi3HHUX THUIIIB COJIeH?
3a SIKUM TTOKa3HUKOM BU3HAYAIOTh CHITY Ta CIA0KICTh KUCIOT Ta OCHOB?

OxapakTepusyiTe CTyMIHb T1JIpOJi3y Ta KOHCTAHTY TiIpoJii3y. YKaXiTh, IK BOHH 3B’s3aH1
MOMIDX CO0010.

Axi ¢akTopu BIUIMBAIOTh HA NPHUCKOpPEHHs peakmii Tiapomnizy? IloscHiTe, dyomy. Sk
MOJAABUTH T1APOTI3?

BuzHaunTy KOHIIEHTpaLliI0 10HIB BOJIHIO, TiApokcua-ioHiB Ta pOH B po3uuni, pH skoro
JOPIBHIOE 5,8.

SIxi mporiecu BiIOyBarOTHCS 3 OKUCHUKOM Ta BITHOBHUKOM i yac npoTikanas OBP?

[Ilo Take cTyIiHb OKUCHEHHS?

Sk 3anexuth nepedir OKUCHO-BITHOBHOTO MPOIECy Bif peakilii cepenonuia? HaBemiTh
MPUKIIA/IH.

ki METOIM BUKOPHUCTOBYIOTH JJIs CKIagaHHs piBHIHL OBP?

Ska TOCHIIOBHICTh CKJIaJJaHHSI OKWCHO-BIIHOBHUX PpEAKIIi METOJOM EJIEKTPOHHOTO
Oanancy? HaBenith npukiaim.

Sxa mocHiIOBHICTh CKJIaJJaHHS OKUCHO-BIIHOBHHMX PEaKIliii METOJIOM €JIEKTPOHHO-10HHOTO
Oanancy? HaBeniTb npukiaam.

4.6. 3M-JI1a6l «CrexioMmeTpuuHi po3paxyHkHu. 3akoH ekBiBajeHTiB. TenJoBuii
edexT ximiunux peakuii. Posunnn. I'inpo.is coneii. OBP»

4.6.1. IloBuyanuda moa0 BukoHanus 3M-J1ao1

[Ticns BUBYEHHS T€M JaHOTO MOAYIIO Tpeda BiAMOBICTH Ha MUTAHHS JIJIsl CAMOIIEPEBIPKU

CTYJICHTIB, HEOOX1JJTHO KOPHUCTYBATUCh KOHCIIEKTOM JICKIIM Ta METOAUYHHUMHU BKa31BKaMH J0
nabopaTopHUX POOIT, a TAKOK METOAMYHUMHU BKa31BKAMH JI0 CAMOCTIHHOT pOOOTH CTY/EHTIB;
BUKOPHUCTOBYBAaTH OCHOBHY[2, 3, 4] Ta nonatkoBy [16-19] mitepatypy.
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4.6.2. TlutaHHs 1Jis1 caMonepeBipKH CTYy/AeHTIB nicjisi BuB4YeHHst 3M-JIa61

[TuragHs JUis caMOIIEPEBIPKHU HiC/s BUBYEHHS MarepiajiB JtadopaTopHoi podoru Nel

SIK mpaBMIIBHO HATIOBHSATH IMIMETKU PiIKUMU HEOE3MEUHUMH PEUOBUHAMHU?

Uu MokHa Ha 1a00PaTOPHOMY CTOJI1 BUTIAPIOBATH OpraHIYHI PO3YMHHUKU?

SIky Hebe3neKy JUIsl MPAIfOI0Y0ro CTAHOBIISATh PO3YMHN KOHIICHTPOBAHHUX KUCIOT Ta YT, a
TaK0>X TBEP/1 JIYT'H Ta Mapu KUCIOT?

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

3 SAKUMHM HarpiBalbHUMHM [pUOOpaMH MOXHa MpaIOBaTH, SKIIO MAa€ll CIpaBy 3
BOTHEHEOE3MEYHIMH YU JIETKOTOPIOYHMHU PEUYOBHHAMU ?

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

SIK1 MipH nepIoi JOMOMOTH IPH TEPMIYHUX OOMaJIEHHAX IKIpH?

SIk1 Mipu npUKMarOTh NpU NOPAHEHHAX a00 Mopi3ax CKIOM?

SAxi mipu nepitoi HeoOXiTHOCTI TPUIUMAIOTh IPH BUHUKHEHH1 TTOXKapy?

. o HEoOXiIHO 3pOOHUTH MPH OTPYEHHI MapaMHu HEOE3MEUYHUX PEUOBUH?

. SIk MpU3BOATH BUIUICHHS OTPYTH 3 OpraHi3My IPH MUTYHKOBHUX OTPYEHHSX ?

. SIxa OCHOBHA YacTHHA SIK TEXHOXIMIYHUX, TaK 1 aHATITUYHUX Tepe3iB?

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

. Ko MoxHa KacTv Ha damni Tepe3iB BaKKU Ta MPEIMET, IO 3BaXKYIOTh: SKIO apeTUp

MIJHATUN YU OMYIIECHUI?

Jle GipIIe BITHOCHA MOXHWOKA 3Ba)KYBAaHHS IBOX HaBaKOK: 2 T 4uu 15 1?

Ipu sikiif TemnepaTypi MOXHa 3BaKyBaTH IPeAMETH a00 peakTHUBU?

Ha sky uvamy Tepe3iB MOXHa KJIacTH NMPEAMETH Ta PEAKTUBHU, Ta Ha Ky — Baxku? Yu
MOHA JICTaBaTU BAXKKU 13 MIYXJISIAN PyKaMu?

VY sixoMy MOCyJli MOKHA 3Ba)KyBaTH peaKTUBU?

SIka TOYHICTh 3Ba’KyBaHHS HAa TEXHOXIMIYHHMX Tepe3ax?

[Iuragus Ui caMOIIEPEBIPKHU Hic/s BUBYEHHS MaTepiajiB JsadopaTtopHol podortu Ne2

B womy nonsirae cyTHICTh TPaBIMETPUYHOTO aHATI3Y?

Sxi po3paxyHKH MOKHA BUKOHATH, 3HAIOUH (POPMYITY CIIOTYKHU?

B 4omy monsraioTh BiAMIHHOCTI MK MPOCTIINIOK (EMIIPHUYHOI) Ta MOJEKYISIPHOIO
(ictuHHOI0) (hopMyIaMu XiMIUYHOT CTIOTYKHU?

[Ilo Ha3uBalOTh BIIHOCHOIO TYCTHHOIO Mapy PEUOBMHU BIJHOCHO 1HIIOTO ra3y?
Cdopmymtoiite 3ak0H ABOTraapo.

SIKi pe4OBHMHU HA3UBAIOTh KPUCTAIIOT1IpaTamMu?

B womy monsrae meTosl BU3HauUCHHS (POPMYIH KPUCTAIOTIAPATY 32 BUIAICHHSM JIETKOTO
KOMIIOHEHTY?

[Ipn skiii TemmepaTypi MOXHa HarpiBaTH KPUCTAJOTIAPAT MiJHOTO KYMOpocy, HE
JIOMYCKal04u pyWHYBaHHS 0€3BOHOT coui?

SIkuii 3aKOH BUKOPUCTOBYIOTH JIJISl PO3PaXyHKY (hOPMYITH KPUCTATIOTiIpaTy?

[Muragus JUis caMOIIEPEBIPKH MiC/s BUBYEHHS MarepiaiiB JtadopaTtopHoi podoru Ne3

[I{o Ha3MBaIOTh €KBIBAJIEGHTOM PEYOBHHU?

CdopmymroiiTe 3aKOH €KBIBAJICHTIB. 3a IKUX YMOB CIPABEJIMBUIN 3aKOH €KBIBaJICHTIB?
[I{o Ha3uBaOTH (HaKTOPOM E€KBIBaJICHTY PEUOBUHU?

Sk po3paxyBaTu (HaKTOp €KBIBaJEHTY MPOCTOI PEUYOBHHU Ta CKIAJHUX PEUOBHH (OKCHUIIB,
TIAPOKCHU/IIB, KUCIIOT, CEPEIHIX COJICH, KUCITMX COJIeH, OCHOBHHUX COJICH)?

Sk po3paxyBaTH MOJISIDHY Macy €KBIBaJICHTY pEYOBHHH Ta EKBIBAICHTHHHA 00’ €M
ra3onoioHoi pe4oBUHH?

Yomy DOpiBHIOE KUTBKICTh PEUOBUHH €KBIBAJICHTY?
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®dakTop EKBIBAJEHTY € TIOCTIHHOIO YW 3MIHHOK BenuunHOW? Bim skux dakropiB
3aJIC)KUTh 3HAYCHHS €KBIBAJICHTY PEYOBHHU?

OnHa #1 Ta X KUIBKICTh MeTany cnoiydaetrbes 3 0,2 r okcuceny Ta 3 3,17 r rajoreny.
BusnaunTti MOJIIpHY Macy €KBiBaJICHTY TaJOTEHY.

Ha wmetitpanizamito 2,45 r KUCIOTH MOTPIOHO BUTpPATUTH 2 T Tigpokcuay Hatpio (NaOH).
BusHauuTi MOJIIpHY Macy €KBiBaJICHTY KHUCIIOTH.

[TuTanHs UL caMOIIEPEBIPKU HiCJIsl BUBYEHHS MaTepiaiiB 1adbopartopHoi podotu Ned
[ITo BUBYa€ XiMiuHA TEPMOJUHAMIKA?
OCHOBHI NMOHATTSI XIMIYHOI TepMOAMHAMIKU. Bunau cucrem.

epepaxoByOTh?

SIK1 peakiii Ha3UBAKOTHCSA €K30TEPMIYHUMH, €HIOTEPMIYHUMU, TEPMOXIMIYHUMHU?
Ha3BiTh mapamerpu cucteM Ta (yHKLII CTaHY CHCTEM.

BayTpiniHs eHepris Ta eHTambIIis sIK PYHKIlT CTaHy CHCTEM.

3akonu Tepmoximii. Hacminku 3 3akony ['ecca.

[luTaHHs 4519 caMONEPEBIPKU MicJisd BUBYEHHS MaTepiaiiB JIabopaTopHOi poboTu Ne5

JlaiiTe BUBHAYCHHS PO3YUHY.

[Ilo Take KOHIIEHTpAILIiSl PO3UHHY?

SIK1 pO34MHU HAa3UBAIOTh KOHIIEHTPOBAHUMU Ta SIKI — p030aBIeHUMU?

OxapaktepusyiTe crnocoOM BU3HAYEHHS KOHIICHTpAIlli pO3YMHIB Ta iX MaTeMaTU4Hi
BHpa3U.

Ha sxi nBi rpynu moJauisitoTh COCOOM BUpa3y KOHUEHTpALii PO3YMHIB 1 IJIS SAKOi 3 HHUX
BOHH OIIHIOIOTHCS 6€3p03MIpHUMHU BeTMUMHAMHU? HaBeniTh MpUKIaIn.

K po3paxoBYIOTh KOHIICHTpAIIii MpH 3MIITyBaHHI PO3YHHIB?

Pozpaxyiite MonsipHy KoHueHTpauito 20 %-ro po3uumHy XJOPUIAHOI KHCIOTH, BIAHOCHA
ryctusa sikoro 1,1 r/em>?

Sxa MoJIsIpHa KOHIIGHTpaIlisl ekBiBajieHTa po3uuHy, B 300 mu sikoro mictutbes 10,5 T
TiIpOKCUIA Kamiro?

[Ilo Ha3MBaIOTP MACOBOIO YACTKOIO PO3YMHEHOi peuoBUMHHU? 3a sKow (GopMynor i
00YHCITIOIOTH?

Y 4oMy CyTHICTh MpaBuiia 3MilIyBaHHS (TIPABHIIO «XPECTay) MPH MPUTOTYBAHHI PO3UMHY
MPOMI’KHOT KOHIIEHTpaLii 3 OLIbII pO3BEIEHUX Ta OUIbII KOHIEHTPOBAHUX PO3UMHIB?

Slka KOHIIEHTpallisl Ha3UBAETbCA MOJIAIBHOK? B sKMX OAMHMIAX ii BU3HAYAIOTHh Ta 3a
KO0 (POPMYIIOIO ii MOKHA OOUMCITUTH?

B domy mosmsirae ocoOnmuBICTE pO3paxyHKY KOHIIGHTpAIlli KOMIOHEHTIB PO3YHMHY IPHU
MPUTOTYBAHHI MOT0 3 KPUCTAJIOTIAPATy Ta BOAU?

SIKi ICHYIOTh CIOCOOM MPUTOTYBAHHS PO3UMHIB?

SIK BU3HAUUTHU TYCTHHY PO3YMHY 3a JIOIIOMOT0I0 apeoMeTpa?

Ski mpaBuIIa MOBOIXKEHHS 3 apeOMeTpoM?

[Turagus JUis caMOIIEPEBIPKYU HiC/s BUBYEHHS MarepialiB JtadopatopHoi podortu Neb
SIKi pe4OBHUHU HA3UBAIOTh €NEKTPOTITAMU?

3a SIKUM IPUHIIMIIOM €JIEKTPOIITH MOAUIAIOTh Ha CUJIbHI, CEPeIHbOT CHIIN Ta CJIa0Ki?
o Take cTyneHb AMCOINIaIii Ta KOHCTAHTA IUCOINAIli eleKTporiTa?

Bopna, sik peyoBHHa, € CUIBHUM YH CTA0KUM €JIEKTPOIIiTOM?

SIki HeopraHiYH1 pEYOBUHHM € €IEKTPOIITaMU?

Sk Bi1OyBa€eThCs CTyMiHYACTA TUCOLIAIIIS CITAOKUX €IEKTPOJIITIB?

o Take ioHHUN JOOYTOK BOJIU?

JlaliTe BU3HAUeHHs1 BOJHEBOro noka3zuuka (pH).
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Sxe 3nauenHs pH y pi3HUX cepeoBUIIIAX BOJHUX POIUUHIB?

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

SIKy peakIiiro Ha3UBarOTh TiapOTi3?

Ski Tunu coney TiApoNi3yoTh? SIKUil TUI CoJiel He MIAJATae peakiii riaposnizy?
3a SIKUM TOKa3HUKOM BU3HAYAIOTh CHIIY Ta CIA0KICTh KUCIOT T4 OCHOB?

Sxi 3HayeHHs npuiiMae pH y po3unHax pi3HUX THUIIIB COJIEH?

SIk1 (hakTOpH BIUIMBAIOTh HA MPUCKOPEHHS peakiii ri1poiizy? IloscHiTh, yomy.
Sk mogaBUTH TiaPOII3?

[IuTanHs U1 caMOIIEPEBIPKH ICJIST BUBYCHHS MaTeplaiB JlabopaTopHoi podotu Ne7

Ski npornecy Ha3UBAIOTHCSA OKUCICHHSIM Ta BITHOBJICHHSAM?

Sxi mporiecu BiOyBarOTHCS 3 OKUCHHKOM Ta BITHOBHUKOM TIif yac mpoTikanHs OBP? Yum
XapaKTEePU3YETHCA CTYIIHb OKUCICHHS?

VY 4oMy CyTHICTB peakiii OKHCHO-BIITHOBHOTO AUCIPONOPLIOHYBaHHS?

Ax pospaxyBatu (HaKTOp €KBIBAJICHTY Ta MOJSPHY Macy CKBIBaJIGHTY OKHCHHKAa Ta
BITHOBHHUKA?

Ski ICHYIOTh TUIIM OKUCHO-BITHOBHUX pEaKIIii?

Ska TOCIIIOBHICTh CKJIAJJaHHS OKHCHO-BITHOBHUX PEAKII METOJOM €JIEKTPOHHO-I0HHOTO
Oamancy? HaBeniTh mpukiagy.

Ha3BiTh OKMCHUKH, 1110 MAIOTh BEJIMKE 3HAYCHHS y TEXHIIIl Ta Ta0OpaTOpHii MPaKTHIIL.

5. IMUTAHHS 10 3AXOAIB TIOTOYHOI'O, MIICYMKOBOI'O TA
CEMECTPOBOI'O KOHTPOJIIO

5.1. TecToBi 3aBAaHHS 10 MOAYJIbHOI KOHTPOJbHOI podoTn MoayJs 3MJI-1

Cepen HaBeneHnx (hopMyiroBaHb BUOEPITh 3aKOH CTAJIOCTI CKJIaay PEYOBUH
[3, c. 10-11; 6, c. 23-24]

Cepen HaBeneHUX (opMyIl BU3HaUTe (HOPMYITy OCHOBH [5, c. 85-93; 6, c. 39-44]
Cepen nepeniueHUx BUOEPITh HOPMYITYy KUCIOTH [5, c. 76-84; 6, c. 39-44]
Cepen HaBeeHux Gopmyit BUOEPiTh hopMysTy couti [5, c. 93-103; 6, c. 39-44]
Cepen HaBenieHUX GopMyIl BUOEPITH POPMYITY OKCHIY [5, c. 70-75; 6, c. 39-44]

BubepiTh npaBuiibHe 3HaUEHHS MOJIIpHOT Macu opTodocdaty Hatpito NazsPOy
[1, c. 7-8; 6, c. 26-28, 44-45; 9, c. 6-18; 10, c. 10-40]
Bubepith npaBuibHe 3HaUE€HHS MOJISIpHOT Macu cynbdarty 3amiza (II).
[1, c. 7-8; 6, c. 26-28, 44-45; 9, c. 6-18; 10, c. 10-40]
VYkaxiTh, IKa KUTbKICTh TpaMiB Biamosigae 1 Mmonb kucHio (O,)
[1,c.7-8; 6, c. 26-28; 9, c. 6-18; 10, c. 10-40;]
Sxuit 06’em (1) Biamosinae 1 monb razy NO,?
[1,c. 7-8; 6, c. 26-28; 9, c. 6-18; 10, c. 10-40]
BubepiTh BipHe 3HaueHHs Macu (T) 1 Monekynu aiokcuaa kapoona CO,
[1, c. 7-8; 6, c. 26-30;9, c. 6-18; 10, c. 10-40]
Skuii 00’em 3aiimae 1 monb kucHio (0,)?  [1, c. 7-8; 6, ¢. 26-28; 9, c. 6-18; 10, c. 10-40]
Cepen HaBeneHWX (GOpPMYN BH3HAYTE PSJIOK, YTBOPECHUU IUIIE 3 THX EJIEMEHTIB, fKi
HA3WUBAIOTh JIY)KHUMHU METalaMH. [5, c. 22-30; 6, c. 46-52; 9, c. 19-37; 10, c. 40-82]
BusHnaure psaoK, yTBOPEHUH JIHIIE 3 TUX €JIEMEHTIB, Kl HA3UBAIOTh TAJIOTCHH
[5, c. 22-30; 6, c. 46-52; 9, c. 19-37; 10, c. 40-82]
Busnaurte psaok, yTBOpeHUH JHIlIe 3 TUX €JIEMEHTIB, sIKI Ha3UBaIOTh 1HEPTH1 (6J1aropo/iHi)

rasu [5, c. 22-30; 6, c. 46-52; 9, c. 19-37; 10, c. 40-82]

15. HasBaTn elleMeHT, eleKTporHa popmyia skoro 1s°2s°2p*

[5, c. 22-30; 6, c. 46-52; 9, ¢. 19-37; 10, c. 40-82]
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16. BubGepiTh eneMeHT, METaIi4uH1 BIACTUBOCTI SKOTO HAWCHIIBHIIIIL;

[5, c. 22-30; 6, c. 46-52; 9, c. 19-37; 10, c. 40-82]
17. BubepiTh enemMeHT, HeMeTal iuHi BIaCTUBOCTI SKOTO HAMCHIIBHIIII:

[5, c. 22-30; 6, c. 46-52; 9, c. 19-37; 10, c. 40-82]
18. Bubepitp, sky macy (r) kuciaota HCl tpeba momatu mo 10 rpamiB nyry KOH, mo6

HpOMIIIa peakifisi HeWTpaizamii [6, c. 43-45]
19. SIka 3 mpuBEICHUX PEAKIIiH € peakiiero 0OMiHy? [5, ¢.30-32]
20. flka 3 MpUBEICHUX PEaKIIi € pEeaKIliero CIOTydYeHHS? [5, c. 30-32]
21. flka 3 IpUBEICHUX PEaKIii € peakIliero po3Kiamy? [5, c. 30-32]

5.2 TecToBi 3aBIaHHSI 10 MOAYJIbHOI KOHTPOJIbHOI podoTH MoayJisi 3M-JI2

1. BubepiTb, Ky BIaCTUBICTb XapaKTEPU3y€e MarHiTHE KBAHTOBE YUCIIO.

[1, c. 18-19; 6, c. 82-85]
2. BubepiTh, Ky BIACTUBICTh XapaKTEPU3Ye CIIIHOBE KBAHTOBE YHCIIO.

[1, c. 18-19; 6, c. 82-85]
3. O06epiTh mpaBmIbHY (HOPMYIY BUIIOTO OKCHUIY €IEMEHTY 3 €EeKTPOHHOI0 KOH(ITYypali€io

atoma 1s725%2p°3s°3p°3d'%4s°4p* [1, c. 22-27; 6, c. 47-54, 85-99]

4. OO0CepiTh, SKUH  €JIEMEHT  BIANOBIAA€  €JIEKTPOHHIA  KoHQirypamii  aToma

15%25%2p®3s%3p°®3d"%4s%4p° [1, c. 22-27; 6, c. 85-99]

5. BubepiTh 40My JOPIBHIOE YHCIO HEHTPOHIB y siapi i3otomy 'O [1, c. 16-17; 6, c. 103-106]

6. BubepiTh, Kl 3 pEUOBUH HE BITHOCATHCS 10 METaJIiB [1, c. 22-24; 6, c. 100-103]
7. 1lpwm po3unHEHHI KajJio y BOAI BUIIAETHCS TOPrOYHii ra3. BubepiTs 1iei ras.

[1, c. 22-24; 6, c. 100-103]

8. Slke 3HaueHHS BAJICHTHOCTI MarHiro B yCix Horo crosykax? [1, c. 22-24; 6, c. 100-103]

9. SIki peyoBHHH YTBOPIOIOTHCS MpH B3aemo il riapokcuay hepymy(I1l) 1 H,SO,

[2, c. 15-22; 6, c. 39-44]
10. Bubepith BapiaHT BiamoBizi, B sikomy nepepaxosani TIJIbKU okcuan Hemeramis

[2, c. 15-22; 6, c. 39-44]
11. BuGepere BapiaHT BianoBifi, B skomy nepepaxonani TIJIBKU okcunu meraniB

[2, c. 15-22; 6, c. 39-44]
12. Kpamim npoBiTHUKOM €JIEKTPUYHOTO CTPYMY 3 NepepaxoBaHux € [2, ¢. 15-22; 6, c. 39-44]
13. 3 mepepaxoBaHUX HEMETAJIB ACKiJIbKa aTOTPOIMHUX MOIUDiIKaIiil Mae [6, c. 22-23]
14. AnotpomHoro Momudikariero Kapoony HE ... [6, c. 22-23]
15. BcraHOBITH BIANOBIAHICTh MK Ha3BOIO 3B'SI3KY Ta MEXaHI3MOM YTBOPEHHS

[1, c. 27-29; 6, c. 115-154]

16. Bincranp Mixk siipaMu aTOMIB B MOJIEKYJTi, HA3UBAETHCH ... [1, c. 27-29; 6, c. 115-154]
17. Slkwii Tan riOpuau3arnii enekrpoHHux xmap B mosiekyii PCls  [1, c. 27-29; 6, c. 115-154]
18. Axuii Tan riOpuan3aiii eIeKTpOHHUX XMap B Mosiekynmi BF;  [1, ¢. 27-29; 6, c. 115-154]

19. Sxwuit xiMiuHU# 3B's130K B Moiekyii HI? [1, c.27-29; 6, c. 115-154]
20. Yucno moABiHKUX 3B'I3KiB 301IbIIYETHCS B PSAY ... [1, c.27-29; 6, c. 115-154]
21. Ywucno 6-3B's13KiB 30UTBIIYETHCS B PIAY ... [1, c. 27-29; 6, c. 115-154]
22. BubepiTh BIaCTUBOCTI KOBAJEHTHOTO XIMIYHOTO 3B'A3KY ... [1, c. 27-29; 6, c. 119-140]

23. Uwucrno XiMIiYHUX 3B'SI3KiB B MOJIEKYJIaX 30UTBITYEThCS B pAAdy ...[1, c. 27-29; 6, c. 115-154]
24. Yomy OpiBHIOE TOBXKUHA U0 Mosiekyimu H,S |, sxio nunonsuuii MomeHt = 0,94 D.
[1, c. 32]
25. SIx Ha3MBAIOTKCS JIIraHIH, SIKi 3aiMalOTh B KOOPAMHAIIHHIN cdepi 1Ba a00 KibKa MiCIh?
[1, c. 41-44; 6, c. 583-604]
26. KinbkicTh MiCllb y BHYTPIIIHIA cdepl KOMILIEKCY, KI MOXKYTh OyTH 3ailHATI JiraHnaMu
Ha3UBalOTHCA ... [1, c. 41-44; 6, c. 583-604]
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Bubepits koopauHaniitny popmyny Tpuaminxioporuiatusa(ll) xmopumay

[1, c.41-44; 6, c. 583-604]
Bubepith koMIIekcoyTBOproBay y KomiuiekcHii croiyii [Co(NO;),CI(NH3)s]

[1, c. 41-44; 6, c. 583-604]
Bubepith miranau y komiutekcHii croayii Mg[BeClz(OH)] [1, c. 41-44; 6, c. 583-604]
Bubepith 3Hauenns 3apsaay komiuiekcaoro iony [Cr(NHz)4PO,4] [1, c. 41-44; 6, c. 583-604]
Cryminb okucHeHHs: komiuiekcoyTBoproBaua y K[Fe(CN)4(NHs),] nopisHioe

[1, c. 41-44; 6, c. 583-604]
3apsii KOMIUIEKCHOTO 10HY, 3apsj 1 KOOpAMHAIHHE YHCIO KOMIUICKCOYTBOPIOBaYa Y

komrutekcHin croayni [Pd(H,O)(NH3)3]Cly mopiBHio0TH [1, c. 41-44; 6, c. 583-604]
Bubepith koopauHaliiiny ¢opMmylly KoMIiulekcHoi crnoiayku Iuiatuad  (IV), 1mo
ckanaerhes i3 uactok PtY, NHs, CI° [1, c. 41-44; 6, c. 583-604]

BcTaHOBITE BiAMOBIAHICTS MIXK TUIIOM PEaKIIii 1 pIBHSAHHIM PeaKilii KOMIUICKCHUX CITOTYK
[1, c. 41-46; 6, c. 583-604]

XiMiyHa TepMOAMHAMIKA BUBYAE ... [1, c. 49-50; 6, c. 166-169, 195-204]
Bubepitp, ki BeTUUUHH € QYHKIISIMHA CTaHY TEPMOAMHAMIYHOT CHCTEMH:

[1, c. 49-64; 6, c. 166-169, 195-204]
[lepmnii 3aK0H TEPMOJIMHAMIKH B1AOOpPAKa€ 3B'SI30K MIXK:

[1, c. 49-64; 6, c. 166-169, 195-204]
TennoBuit edekT peakilii, 10 MPOTIKA€E MPH MOCTIHHOMY 00'€Mi, BIAMOBIAA€E 3MIHI ...

[1, c. 49-64; 6, c. 166-169, 195-204]
SAxi XiMiYHI poIecH BiIOYBAOThHCS 3 €HIOTEPMIYHUMH epekToM?

[1, c. 49-64; 6, c. 166-169, 195-204]
MHUMOBIJILHUM Ha3MBA€ETHCS MPOIIEC, TKUH ... [1, c. 49-64; 6, c. 166-169, 195-204]
B sxomy CHIBBIIHOIIEHHI 3HAaXOJAThCA EHTPOMIi TPbOX arperaTHUX CTaHIB OJHIET
pedoBuHU: a3 (T), pinuHa (p), TBepe TiIo (TB)? [1, c. 49-64; 6, c. 166-169, 195-204]
BxaxiTh, B AKX Tpollecax i 3a SKHX yYMOB 3MiHa €HTPOMii MOXXE JOPIBHIOBATH POOOTI

nporecy? [1, c. 49-64; 6, c. 166-169, 195-204]
B i300apHO-130TepMIYHMX yMOBaxX B CHUCTEMi MUMOBUIHBHO MOXYTh 3IIHCHIOBATHCS TaKi
mpoliecH, B pe3ynbTaTi sikux eHepris [160ca ... [1, c. 49-64; 6, c. 166-169, 195-204]

B sxoMy 3 HacTynmHMX BUIAJKIB peakilist He3A1liCHEHHA PU Oyb-SKHX TeMIepaTypax?
[1, c. 49-64; 6, c. 166-169, 195-204]

5.3 TecToBi 3aBIaHHS 10 MO1YJbLHOI KOHTPOJIbHOI po6oTu Moayas 3M-JI3

B sKux oaMHHMIISIX BUMIPIOETHCS MIBUAKICTH XiMiuHOT peakmii? [1, ¢. 65-70; 6, c. 170-181]
BubepiTh npaBunbHuit BapianT popmymoBanus [Ipasuna Baat-T'odda.

[1, c. 65-70; 6, c. 170-181]
BinnoBigHo 10 siKO1 Teopii, B peakilii MOXKyTh OpaTH ydacTh TUIBKH Ti MOJIEKYJIH, CHEPTis
AKX OLUIbIlIa 3a CEpPelHI0 eHeprii MOJEeKyln Ha fAKych NeBHY BenuunHy? Bubepith
NpaBUIBHUI BapiaHT BiAMOBIII. [1, c. 65-70; 6, c. 170-181]
Sk Ha3UBa€THCS PEUOBUHA, IO CIIOBUTHHIOE MIBUJIKICTh XIMIYHOT peaKIii?

[1, c. 71-75; 6, c. 170-181]
Sk 3anMIneThCs BUpa3 I MBUAKOCTI peakiii A +2B=C?  [1, c. 65-70; 6, c. 170-181]
V' cKiIbKM pasiB 30UIBIINMTECA WBUAKICTE peakuii Hy o + I () — 2HI () npu ninsuimenns
TUCKY B CUCTEMIi BJBIYi? [1, c. 65-70; 6, c. 170-181]
Ha 110 Bka3ye KOHCTaHTa MIBUAKOCTI PEAKIIii? [1, c. 65-70; 6, c. 170-181]
Bubepith npaBuiibHE TBEPAKCHHS: YOMY KaTadi3aTop MPUCKOPIOE XIMIYHY peakIito?

[1, c. 71-75; 6, c. 170-181]
VY cucremi COypy + Ciyy = 2COyy, AH > 0 3MmilieHHs XiMIYHOI pPiBHOBAarW BIPAaBO
BiZIOyIeThCs 38 IKUX YMOB? [1, c. 76-81; 6, c. 184-194]
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V cucremi Ny + Oy = 2NO(r) — Q XimMiuHa piBHOBAra He 3MIILY€EThCA 33 IKMX YMOB?

[1, c. 76-81; 6, c. 184-194]
VY skiif cucTeMi 3MiHa THCKY HE TIPHUBEJIE /10 3MIMCHHS XiMiYHOT piBHOBaru?

[1, c. 76-81; 6, c. 184-194]
[I{o HeoOXiaHO A1 301IBIIICHHS IITBUIKOCTI XIMIYHOI peakirii?

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

[1, c. 65-70; 6, c. 170-181]

[Ilo HeoOXiIHO AJIS TOTO, OO 3HU3UTH MBUAKICTh XIMIYHOI peaKilii?
2AGNO; () = 2A0(s) + On(ry + 2NOy

[1, c. 65-70; 6, c. 170-181]
[Ipu 3011bIIEHH] TUCKY HIABUILYETHCS IBHUAKICTh PEAKIIil y AKX cucTtemMax?

[1, c. 65-70; 6, c. 170-181]
3a SIKUX YyMOB XiMI4Ha piBHOBAara B CUCTE€MI 3MICTUTHCS B 01K MPOAYKTY peaKiii?

CO(F) + ZHz(r) = CHgoH(F) + Q

[1, c. 76-81; 6, c. 184-194]

3a SKMX YMOB PiBHOBara B CHCTEMi 3MICTUTBCS B 01K TPsIMOT peaKitii?
CO(ry + HaOpg = COx) + Hagy

[1, c. 76-81; 6, c. 184-194]

Sxi pakTopu HE BIUIMBAIOTH Ha 3MIIICHHS XIMIYHOT pIBHOBAaru B CUCTEMi?
2C2H5OH()K) = C2H5—O—C2H5 (oK) + Hzo(m) — Q

[1, c. 76-81; 6, c. 184-194]
Ski cucTeMU HAa3MBAIOTHCS ICTUHHUMH PO3YMHAMU? [1, c. 83-85; 6, c. 213-223]
SIki pedoBUHU AOOPE POIUUHSIIOTHCS Y MOJSIPHUX PO3ZYMHHUKAX ?

[1, c. 83-85; 6, c. 213-223]
[Ipu po3urHEHHI CyMillll I€KUIbKOX ra3iB PO3YMHHICTh KO)KHOI'O KOMIIOHEHTa CyMIII MPU
MOCTIMHIA TeMImeparypi IpOIopIliiHa HOro mapiiaJibHOMy THCKY HaJ PIIAHOIO 1 HE
3aJIeKUTh Bl 3arajibHOTO THCKY cyMimii. Lle popmymoBaHHs 3aKOHY SIKOTO 3aKOHY?

[1, c. 89-94; 6, c. 218-230]
BubepiTh BipHe BU3HAYEHHSI MACOBOI YaCTKH, BUPAKEHO1 y BiICOTKaX.

[1, c. 87-88; 6, c. 214-215]
BuOepiTh BipHe BU3HAUEHHS MOJISIPHOI KOHLIEHTpAI[ll peHOBUHU

[1, c. 87-88; 6, c. 214-215]
BubepiTh BipHEe BU3HAUEHHS MOJISIILHOI KOHIICHTpAIlil peYOBUHU

[1, c. 87-88; 6, c. 214-215]

KoniraTUBHUMH BJIACTUBOCTSMHU HA3WBAIOTLCS TI BJIACTHUBOCTI, K1 3aJICKaTh Bl SKHUX

dakTopis? [1, c. 89-94; 6, c. 218-230]
SIkuii 3aKOH BH3HAYAE 3aJICKHICTh TUCKY HACHUYCHOI MapH PO3YMHHUKA HAJl PO3YMHOM Bijl
MOJIBHOT YaCTKH PO3YMHEHOI PEYOBUHU? [1, c. 89-94; 6, c. 218-230]

SIlkomy BHpa3y B MaTeMaTU4HIi popmi BianoBigae 3akoH ocMocy 3a Bant-I'opdom?
[1, c. 89-94; 6, c. 218-230]

[Ilo nokasye [3oroHiuHMIA KOedimieHT? [1, c. 95-96; 6, c. 231-233]
SIke piBHSAHHS IOHHOTO T00YTKY BOAHU ? [1,c.98; 6, c. 251-257]
[Ilo Take BOJHEBUN MOKA3HUK? [1,c.99;6,c. 251-257]
Yomy 10piBHIOE cyMa TiAPOKCHIIBHOTO 1 BOAHEBOTO OKa3HUKA Y BOJHUX PO3UnMHaX?

[1, c. 99; 6, c. 251-257]

SIkomy 3HaueHHIo gopisHioe pH mpu COH™ > CH™? [1,c.99; 6, c. 251-257]
[Tpu pH < 7 sikuM BBaXar0Th CEPEIOBHILE POZUHHY? [1, c. 99; 6, c. 251-257]
Bix voro 3anexuts 3nauenHs pH kuciotHoi 6ydepHoi cucremu?

[1, c. 102-104; 6, c. 251-257]
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Sy HEeopraHiuHy PEUYOBHHY BIAMOBIIHO 10 Teopli AppeHiyca Ha3MBalOTh OCHOBOO?
[6, c. 233-249]
3rigno [IpoTomiTraHOi TeOpil sIKy HEOPraHiYHY PEUYOBHHY Ha3UBAIOTh KUCIOTOIO?
[1, c. 101-107; 6, c. 242-249]
BianosigHo 1o Teopii JIptoica sika HeopraHiyHa PEYOBHHA € KUCIOTO?
[1, c. 101-107; 6, c. 242-249]

Bubepith pedoBUHY - CIIa0Ki €IEKTPOIITH. [1, c. 96-100; 6, c. 251-257]
[I{o Ha3WBaIOTh «CTYIIHD EICKTPOTITUYHOT AUCOIIAIII»? [1, c. 96-100; 6, c. 233-240]
Bix Joro 3a5ie:XuTh CTYIIHBb AUCOMIAIT CTAOKUX €IeKTPOITIB?

[1, c. 96-100; 6, c. 233-240]
3a AKX YMOB 3MEHIIY€ETHCS CTYIMIHb JUCOLIAI] CIIa0KOT0 eIeKTPOTITY?

[1, ¢.96-100; 6, c. 233-240]
YTBOpEHI NPH TUCOIALlli eICKTPOIITY HEraTHBHO 3apsKEHI YaCTUHKHM Ha3UBAIOThCS

[1, c. 96-100; 6, c. 233-240]
[Ipu crymiHdacToi Aucomiamii eIeKTPOIiTy KOHCTaHTa JAUCOIialii 3 KOXKHUM HACTYIMHUM

PIBHEM SIK 3MIHIOETHCS? [1, c. 96-100; 6, c. 233-240]
[I]o Ha3MBarOTL AKTUBHICTIO 10HIB? [1, c. 99-100; 6, c. 240-242]
J1o SIKUX peakiliii BiTHOCUTBCS PEaKIlisi Tiapoi3y? [1, c. 104-105; 6, c. 257-263]

BxaxiTh cisib, y BOMHOMY pO34HHi sKOi peHoPTaneiH Mae MaTuHOBE 3a0apBIICHHS.

[1, c.104-105; 6, c. 257-263]
SIki peakiiii HA3UBaKOTHCS OKUCHO-BIAHOBHUMHU peakiismMu? [2, ¢. 142-153; 6, c. 264-272]
SAxuii eTeMeHT Ha3UBAETHCS OKUCHUK? [2, c. 142-153; 6, c. 264-272]
YCTaHOBITh BIAMOBIAHICTP MIDK HaIiBpeakIlisMH 1 Ha3BOW mpolecy (OKUCICHHS,
BiJTHOBJICHHSI ) [2, c. 142-153; 6, c. 264-272]
SIka 3 HaBEeICHUX PCUYOBHH MOXKE OYTH TiJIbKU BigHOBHUKOM? [2, ¢.142-153; 6, ¢. 264-272]

5.4 TecToBi 3aBAaHHS 10 MOYJ/JIbHOI KOHTPOJIbHOI po6oTn Moay.is 3M-II1

XiMIYHUN €KBIBaJEHT — II€E...: [2, ¢.25-32; 3, c. 15-16, 25-27; 7, c. 7-10]
SIK BU3HAUYMTH, IKY CaMe YaCTUHY MOJICKYJIM CTAHOBUTH XIMIUHUI €KBIBAJICHT PCYOBUHU?

[2, ¢.25-32; 3, c. 15-16, 25-27; 7, c. 7-10]

dakTop €KBIBAJICHTHOCTI — II€. ..: [2, ¢.25-32; 3, c. 15-16, 25-27; 7, c. 7-10]
Jlnist HNO;3 B peaknii S + 6HNO3; — H,SO4 + 6NO, + 2H,0 dakTop ekBiBaJ€HTHOCTI
JOPIBHIOE. .. [2, ¢.25-32; 3, c. 15-16, 25-27; 7, c. 7-10]
Hns HzPO, B peakuii HsPO, + Ca(OH), = CaHPO, + 2H,0 ¢dakrop ekBiBajIeHTHOCTI
JOPIBHIOE. .. [2, ¢.25-32; 3, c. 15-16, 25-27; 7, c. 7-10]

Jlnst eperBopennst C,0,% — 2CO,° haktop eKBiBaNIeHTHOCT] OKcanaT-ioHa JOpIiBHIOE. .. :
[2, c.25-32; 3, c. 15-16, 25-27; 7, c. 7-10]
Monspua maca exiBaienty HNO, B peakuii HNO, + Br, + H,O — HNO; + 2HBr

JIOPIBHIOE. .. [2, c.25-32; 3, c. 15-16, 25-27; 7, c. 7-10]
Monsipraa mMaca exBiBasienty Ca(OH), B peakii 2AICI; + 3Ca(OH), = 3CaCl, + 2AI(OH)3
JOPIBHIOE. .. [2, ¢.25-32; 3, c. 15-16, 25-27; 7, c. 7-10]

Yomy J0piBHIOE CKBiBaJCHTHUH 00'eM BoaHwO? [2, ¢.25-32; 3, c. 15-16, 25-27; 7, c. 7-10]
Yomy N0piBHIOE €KBiBaJCHTHUH 00'eM kucHI0O? [2, ¢.25-32; 3, ¢. 15-16, 25-27; 7, c. 7-10]
Yomy nopiBHIOE (haKTOp eKBiBaJIeHTHOCTI rigpokcuay miai (I):

[2, c.25-32; 3, c. 15-16, 25-27; 7, c. 7-10]
Po3paxyiiTe KITBKICTh €KBIBAJICHTY CIpYaHOT KUCIIOTH, Maca Koi 49 T.

[2, c.25-32; 3, c. 15-16, 25-27; 7, c. 7-10]
BusHauuTH 06'eM, 0 3aiMaroTh 5,4+ 10°% MOJIEKYII KHCHIO (H. V.)

[2, c.33-40; 3, c. 45-47; 7, c. 11-22]
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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.
40.

41.
42.

CKinbKH MOJIB cTaHOBHTB 00'eM rasy (Cly), mo nopisHioe 224 1m° 3a H. v.2
[2, ¢.33-40; 3, c. 45-47; 7, c. 11-22]
SIka KiIbKIiCTh MOJIIB MICTHTBCS B 1 M° MOBITpPS 32 H. y.?
[2, ¢.33-40; 3, c. 45-47; 7, c. 11-22]
CK1IbKH MOJIEKYJT aMOHIaKy MICTUTBCA B 5,23 T #10r0 peuOBHHU?
[2, c.33-40; 3, c. 45-47; 7, c. 11-22]
SIk1 mpouecu B ra30BUX cUCTEMax po3risiae 3akoH boins-Mapiorra?
[2, ¢.33-40; 3, ¢. 30; 7, c. 11-22]
Sxi mporiecu B ra30BUX cHCTeMax po3rsaae 3akoH [eii-Jlroccaka?
[2, ¢.33-40; 7, c. 11-22]
SIKi mpoliecH B Ta30BUX CHCTeMax po3risaae 3akoH Lapis? [2, ¢.33-40; 7, c. 11-22]
MatemaTnune 00'eTHaHUN Ta30BUI 3aKOH 3aMUCYETHCS PIBHAHHSIM ...
[2, ¢.33-40; 7, c. 11-22]
VYHiBepcalbHa ra30Ba CTaJia PO3PAXOBYETHCS 32 PIBHSIHHSIM ... [2, ¢.33-40; 7, c. 11-22]
3HavyeHHs yHIBEpCaIbHOI Ta30BO1 CTaioi, 1o AopiBHIOE 8,314, Mae po3MipHICTb ...
[2, ¢.33-40; 7, c. 11-22]
3HaveHHs yHIBEpCaIbHOI Ira30Boi cTaoi, 1o nopiBHioe 0,082, Mae pO3MIPHICTS ...
[2, ¢.33-40; 7, c. 11-22]
Yomy TOpIBHIOE 1 IKUX 3HaY€Hb MOXKE Ha0yBaTH MarHiTHe KBAHTOBE YHCJIO, KO 1 = 27
[2, ¢.53-59; 7, c. 40-46]
SIkux 3Ha4YeHb HaOyBae MOOIYHE KBaHTOBE YUCIO 1, sikmo n = 3?  [2, ¢.53-59; 7, ¢. 40-46]
CKUIbKY HEUTPOHIB 1 MPOTOHIB MAIOTh SApa HAHOUIBII MOIMMPEHUX 130TOIIB €JIEMEHTIB 3
MOPSIKOBUMH HOMepamu 14 ta 337 [2, c. 53-59; 7, c. 47-53]
Yomy J0piBHIOE CyMapHUU CITiH I 5 eaekTpoHiB Ha d-opoOitam? [2, c. 53-59; 7, c. 47-53]
SIk1 aToMHI OpOiTaji 3alOBHIOIOTECS €JeKTpoHamu padime: 4s uu 3d; 5p um 4d; 5d um 41?
[2, c. 53-59; 7, c. 47-53]
Enextponna ¢opMyiia 30BHIIIHBOTO €HEPTETUYHOTO PIBHS aTOMa CIPKH ...
[2, c. 53-59; 7, c. 47-53]
B sixomy BapiaHTi HaBeJIeH1 aTOMH 1 10HH, [0 MalOTh €IEKTPOHHI KOHQITypaIlii 0IHaKOBI 3

atomoM 15Ar: Ca**, CI', K*, Ba?*, S%, As®, AI**? [2, c. 53-59; 7, c. 47-53]
Jlo sikoro TUMY BIJHOCUTBHCS 3B'SI30K y OIHApHIN CHOMyII, IO CKIAAAEThCS 3 aTOMIB, SIKi
MaroTh enexkTporHi hopmymu [He] 2s%2p? Ta [He] 252 [2, c. 59-67; 7, c. 53-72]

Sxy popmy MaroTh OpOiTali BaJIEHTHUX €1eKTPOHIB aroma [{uHky?

[2, c. 59-67; 7, c. 53-72]
CKUIbKY HECTIAPEHHUX €JIEKTPOHIB Ma€ aTOM XJIOPY B HE30yIKEHOMY CTaH1?

[3, c. 80-85; 7, c. 53-72]
VY sikoi BiIMOBIII HABECHI CITOJYKH TUTBKU 3 I0HHUM 3B's3koM:  [2, ¢. 59-67; 7, ¢. 53-72]
VY 5KO1 3 MPOCTUX PEYOBHUH — CIPKHU YU CEJEHY — 3B'A30K M)XK aTOMaMU CUJIbHIIINN 1 YOMY?

[2, c. 59-67; 7, c. 53-72]
Po3MicTiTh MoONIEKYynM B TOPSAKY 30UIbIICHHS €Heprii (eHTalbIii) pO3pUBY 3B'S3KY
eaeMeHT — BoaeHb: H,Se — H,0O — H,S — HyTe [2, ¢.59-67; 7, c. 53-72]
Ckinbku 7-3B's13KiB B MosieKymi HySO,4? [2,¢.59-67; 7, c. 53-72]
BrnactuBocCTi, XapakTepHi sl pEYOBUH 3 MOJIEKYJISIPHOIO KPUCTAIIYHOIO IPATKOIO. ..

[3, c.107-109]

B sxomy BapiaHTi yci nepepaxoBaHi peYOBUHH MAalOTh aTOMHY KPUCTAJIIYHY I'paTKy?

[3, c.107-109]

VY posti KOMIUIEKCOYTBOPIOBaYa MOXKYTh BUCTYMATH. .. [2, c.69-77; 7, c. 196-209]
JIeHTaHTHICTH Jiranaa — Ie...: [2, c.69-77; 7, c. 196-209]
KoopauHariifine yucio — 1ie. ...: [2, c.69-77; 7, c. 196-209]
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43.
44,
45.
46.
47.
48.

49.

50.

51.

52.

53.
54.

55.

56.

S7.

58.

59.

60.

=

VY 30BHiIIHIN chepl KOMIUIEKCHOT CIIOJIYKH MOXKYTh OyTH MPUCYTHIMH. ..
[2, c.69-77; 7, c. 196-209]

3apsi1 BHYTPINIHBOT KOOPAUHAIIINHOI Cepr CKIIaTa€eThCs. .. : [2, c.69-77; 7, c. 196-209]
loHu 30BHIMIHBOT Chepr KOMIUIEKCHOT CIIONTYKH. ...: [2, c.69-77; 7, c. 196-209]
BkaxiTh npaBuiibHy Ha3By KoMiuiekcHOI croiayku [Al(H,0)sOH]SO,:

[2, c.69-77; 7, c. 196-209]
BkaxiTh npaBumibHy Ha3By KomiuiekcHOI crioiryku Na[Cr(H,0),F,]:

[2, c.69-77; 7, c. 196-209]
Bubepite popMyny KOMIUIEKCHOT CTIONYKH, sika Ma€ Ha3By xjopu Terpaamminimiaka(ll) 1
BU3HAUTE CTYIiHb OKACIICHHS 11 KOMILICKCOYTBOPIOBaYA. [2, c.69-77; 7, c. 196-209]
Bubepith (popmyny KOMIUIGKCHOI CIIOJNIYKH, ske Mae Ha3By TerpaiogokodamsTaT(l1l)
HATpilO, BH3HAuUTe  3apsJ  KOMIUIEKCHOTO  10Ha 1  KOOpJAWHAIIMHE  YHCIIO
KOMILIEKCOYTBOPIOBAYa. [2, c.69-77; 7, c. 196-209]
B ex3oTepMiuHiil peakiii eHTalbIIis peaKIiHOI CUCTEMHU MAa€ 3HAYECHHS. ..

[4, c.78-88; 3, c. 148-168; 7, c. 73-89]
CraHIapTHOIO TEIUIOTOIO (EHTAJIBITIEI0) YTBOPEHHS HA3UBAETHCA:

[4, c.78-88; 3, c. 148-168; 7, c. 73-89]
Po3MipHICTh CTaHAAPTHOI €HTAJIBIIT YTBOPEHHS PEUOBUHU ...

[4, c.78-88; 3, c. 148-168; 7, c. 73-89]
3a SIKMX yMOB CIIpaBeJJIuBUii 3akoH ['ecca: ... [4, c.78-88; 3, c. 148-168; 7, c. 73-89]
JIns AKNX pedOBMH CTaHIApPTHI TEIUIOTH yTBOpeHH: (AHC ., ) nopiBHIOE HymII0?

[4, c.78-88; 3, c. 148-168; 7, c. 73-89]
binpmricTe XIMIYHHUX peakIlii MPOXOIATh y BIAKPUTHUX CHCTEMax. Sk BH BBaKaere,
3aJIeKUTh BEJIMYMHA €HTAJIbIIIT XIMIYHOI peakilii BiJ HassBHOCTI B CUCTEMI Kartajizaropa?

[4, c.78-88; 3, c. 148-168; 7, c. 73-89]
Jpyruii 3aK0H TEPMOJIUHAMIKH MaTEeMAaTUYHO 3aITUCY€EThCS TaK:

[4, c.78-88; 3, c. 148-168; 7, c. 73-89]
EnTponis (S) — kpuTepiil MexX1 NpOTIKaHHA XIMIYHMX MPOLECIB B 130JIbOBaHIN cUCTEMI. Y
PIBHOBaXHOMY CTaHi ... [4, c.78-88; 3, c. 148-168; 7, c. 73-89]
Enepris ['enbMromnbiia — 1e TepMoIMHAMIYHUHN TOTEHITIAM, SKUH BUSHAYAETHCS B YMOBaxX

[4, c.78-88; 3, c. 148-168; 7, c. 73-89]
He mpoBoasun po3paxyHKiB, BH3HAUTE, B pe3yJIbTaTl SIKOI peakilii €HTPOMis CUCTEMHU

30UTBIIYETHCS: ... [4, ¢.78-88; 3, c. 148-168; 7, c. 73-89]
Slke 3 BHpa3iB BIAMOBiJAa€ CTaHy XIMIYHOI PIBHOBAaru CUCTEMHU IPHU MOCTIHHOMY THCKY 1
Temmneparypi? [4, c.78-88; 3, c. 148-168; 7, c. 73-89]

5.5 TecroBi3aBa1aHHS 10 MOIYJIbHOI KOHTPOJIbHOI podoTu Mmoayas 3M-I12

[IBUAKICTH XIMIYHOI peaKIrii — I1e. .. [2, c. 88-97; 3, c. 175-182; 7, c. 89-97]
Bin sixux (hakTopiB 3aNeKUTh KOHCTAHTA MIBUIKOCTI peaKIIii?

[2, c. 88-97; 3, c. 175-182; 7, c. 89-97]
Sxuit 3 ¢akTopiB BiAirpa€ TroJIOBHY pOJb y 30UIbIIEHHI MIBUJIKOCTI peakuii mnpu
MiBUIIICHHS TeMIepaTypu’? [2, c. 88-97; 3, ¢. 175-182; 7, c. 89-97]
3a npaBuioM Bant-I'odpda npu migsumenni temmneparypu Ha 10 rpamyciB MIBHIKICTH
peakilii 301IbIIYEThCS Y CKUTBKH pa3iB? [2, c. 88-97; 3, c. 175-182; 7, c. 89-97]
VY CKiNBKM pa3iB 3pOCTa€ IBHUAKICTH eneMeHTapHoi peakuii 2A + B = 2C, skmio
KOHIIEHTPAIIisl pEareHTiB 301IbIIYETHCS BABIYI? [2, c. 88-97; 3, c. 175-182; 7, c. 89-97]
TemnepaTypHuii KoedIilIEHT MIBUAKOCTI peakilii TOpiBHIOE 2. Y CKUIBKH pa3iB 3MIHUTHCS
IIBUJIKICTH ITI€T peakinii mpu 3MiHi Temnepatypu Ha 40 °C?

[2, c. 88-97; 3, c. 175-182; 7, c. 89-97]
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10.

11.

12.

13.

14.

15.

16.
17.
18.
19.
20.

21.

22.

23.

24,

25.

26.

27.

28.

[IBuakicTh XiMIYHOI peakilii 3pocTae B 27 pasiB mpu 3pocTaHHl Temmepatypu Ha 30 K.
Yomy nopiBHIOE TeMIepaTypHUid KoeiIieHT 11i€i peakiii?

[2, c. 88-97; 3, c. 175-182; 7, c. 89-97]
TemneparypHuil KOE(ILIEHT HIBUAKOCTI pPEAKLii JOPIBHIOE TPbOM. Y CKUIBKH pa3iB
3MIHUTBCS MIBUAKICTH Ii€] peakiii mpu 3miHi TemmepaTypu Ha 30 °C?

[2, c. 88-97; 3, c. 175-182; 7, c. 89-97]
VY ckilbKU pa3iB MOTPIOHO 30UTBIIMTH TUCK, 100 MIBUAKICTH peakilii yrBopeHHs: NO; 1o
peakiiii 2NO + O, = 2NO, 3pocia B 1000 pazis?  [2, c. 88-97; 3, ¢. 175-182; 7, c. 89-97]
TemmnepaTypHuii KoedillieHT MIBUAKOCTI XIMIYHOI peakiiii JTopiBHIOE 4. Y CKIUJIBKH pa3iB
3pocTe WBUIKICTD LI€T peakili, Ko TeMrepaTypy miaBuimutu Ha 30 °C?

[2, c. 88-97; 3, c. 175-182; 7, c. 89-97]
Jlis npurotyBanas 5 %-ro po3unny B3suin 400 r MgSO,. fkoro Oyne mMaca oJiep>kKaHoro

po3unHy? [2, c. 105-109; 3, c. 193-203; 7, c. 106-116]
Sxuit 00’em poszunny H,SO, 3 HOpManbHICTIO 2 H HEOOXITHO B3ATH JUISI IPUTOTYBAHHS
500 mut 0,5 1 po3unny? [2, c. 105-109; 3, c. 193-203; 7, c. 106-116]

Jlns HerTpanizalili po34uHy, M0 MICTUTh 2,25 T KHCIOTH, HEOOXITHO 25 M 2 H PO3YHUHY
HaTpii rigpokcuy. SIkoro Oyae ekBiBaJleHTHAa Maca KUCI0TH?

[2, c. 105-109; 3, c. 193-203; 7, c. 106-116]
Ckinbku rpamiB HaTpiil kapOoHaTy MictuThesa y 500 M 0,25 H pozuuny?

[2, c. 105-109; 3, c. 193-203; 7, c. 106-116]
Jia weitpamizauii 20 ma 0,1 H po3uMHY KHCIOTH MOTPIOHO 8 MJ PO3UYMHY HATpii
rigpokcuay. Ckinbku rpamiB NaOH mictuts 1 11 11s0ro po3uuny?

[2, c. 105-109; 3, c. 193-203; 7, c. 106-116]
MossipHa KOHIIEHTpaIlis 00 MOJIIPHICTh PO3YUHY — II€ ...

[2, c. 105-109; 3, c. 193-203; 7, c. 106-116]
MornsnpHa KOHIIEHTpallis a00 MOJISUIBHICTh PO3YHHY — II€ ...

[2, c. 105-109; 3, c. 193-203; 7, c. 106-116]
Kpiockomniuaa KOHCTaHTa TTOKA3YE. .. [2, c. 113-118; 3, ¢. 211-212; 7, ¢c. 117-123]
EGymiockomiuHa KOHCTaHTa MMOKA3YE. .. [2, c. 113-118; 3, c. 211-212; 7, c. 117-123]
EOGymiockomyHmniA METOT — 1€ METOJI IOCTIDKCHHS, 3aCHOBaHHH Ha:

[2, c. 113-118; 3, c. 211-212; 7, c. 117-123]
Honaroun B 400 r Boam 10 r nmeskoi pedoBHHH, OJEPKYEMO PO3YMH, TemIepaTrypa
3aMep3aHHs SKOTO t,,, = —1,45 °C. OGUUCIUTH MOJISIpHY Macy pPO3YMHEHOI PEYOBHHU,
skio K(H,O) = 1,86 rpaa-Kr/moib. [2, c. 113-118; 3, ¢. 211-212; 7, c. 117-123]
[Ipn po3umnenHi 6,5 r nHeenekrposity B 200 r nierunosoro edipy (E(d.e.) = 2,02
rpaj-Kr/Moiib) Temreparypa kumiHHs migsuniack Ha 0,453 °C. Bu3HAuuTH MOJSIpHY

Macy pOo34MHEHOI PEYOBUHHU. [2, c. 113-118; 3, c. 211-212; 7, c. 117-123]
[Ipn skiit Temneparypu Oyne kumith 50%-Buil po3umn caxapo3u CioHp»nOp; y Bomi?
E(H;0) = 0,52 rpaz:Kr/Mob. [2, c. 113-118; 3, ¢. 211-212; 7, c. 117-123]

[Tpu Temnepatypi 25 °C oCMOTUYHUHN THUCK BOJHOTO PO34YHHY couii nopiBHIoEe 1,24 Mlla.
SxuMm Oysie OCMOTHYHHI TUCK PO3YHHY, SKIIO TemrepaTypa ctaHoButume 0 °C?

[2, c. 113-118; 3, ¢. 211-212; 7, c. 117-123]
Ha ckinbku rpanyciB miABHIUTHCS TeMieparypa KumiHHS Boau y 100 r sKoi po3unHEHO
9 r rimoko3u CgH1,04? [2, c. 113-118; 3, ¢. 211-212; 7, c. 117-123]
Buznaure mokazauk pH po3umny CH3;COOH, skio KoHIEHTparliss KUCIOTH JTOPIBHIOE
0,15 momw/n, a crymine gucomiargi o= 1,2 %. [2,¢.118-133; 3, ¢.213-221; 7, c. 124-139]
Slxum Oyne pH po3zuuny micnsa po3unHeHHs y Boai pedoBuHU K3PO,4?

[2, c. 128-142; 3, c. 224-229; 7, c. 146-156]
Slkum O6yne pH po3unny micins yac po3unHeHHs y Boi peuoBurr Cd(NO3),?

[2, c. 128-142; 3, c. 224-229; 7, c. 146-156]
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29.

30.

31.

32.

33.

34.

35.
36.

37.

38.

39.
40.

41.
42.

43.

44,

45.

46.

47.

48.
49.
50.
ol.
52.

53.

Axum Oyae pH po3unny micis 4ac po3unHeHHs y Bojii pedoBuHu KCl1?

[2, c. 128-142; 3, c. 224-229; 7, c. 146-156]
Sxux ionis H" a6o OH i y ckinpku pasis 6inbIe Mae po3urH 3a yMOBH, 10 iforo pH = 5?

[2, c. 128-142; 3, c. 224-229; 7, c. 146-156]
SIka xonuenTpauis ionis [H'] i [OH ] B po3unHi, mokasauk pOH skoro mopiBHIOE 6,27

[2, c. 128-142; 3, c. 224-229; 7, c. 146-156]
SIxa koHuenTpanis ionis H' B po3unHi rigpokcuy Hatpiio, akio iioro pOH = 2,257

[2, c. 128-142; 3, c. 224-229; 7, c. 146-156]
Sxi cnabki i0HM 200 MOJIEKYJIM YTBOPIOIOTHCS Ha TEPIii CTyIeHi riipoizy cojieit CuSOy,
FeCls, NazPO,4? [2, c. 128-142; 3, c. 224-229; 7, c. 146-156]
SIK1 pe4OBMHU BCTYNAIOTh B PEAKIIIO MTPH T1IPOi31 Conen?

[2, c. 128-142; 3, c. 224-229; 7, c. 146-156]
[Ilo yTBOPIOETHCS TIPH T1APOITI31 CONCH? [2, c. 128-142; 3, c. 224-229; 7, c. 146-156]
SAxi cnabki 10HM a00 MOJEKYJIM YTBOPIOIOTHCS Ha MEPIIOMY CTYIEH1 TiAPOi3y cojieh
Pb(NO3),, Na,CO3, CoCl,? [2, c. 128-142; 3, c. 224-229; 7, c. 146-156]
HeiitpansHe cepeoBuile Ma€e BOJAHUN PO3YHH COJI. ..

[2, c. 128-142; 3, c. 224-229; 7, c. 146-156]
Ske cepenoBuIIe BOAHOTO PO3UUHY XJIOPUAY AOMIHIIO?

[2, c. 128-142; 3, c. 224-229; 7, c. 146-156]
denondTanein crane MaJIMHOBUM B pOo34HHi .. [2, ¢. 128-142; 3, ¢. 224-229; 7, ¢. 146-156]
['izponi3 nmpoTikae npu po3UMHEHHI Y BOJII COJIEH. ..

[2, c. 128-142; 3, c. 224-229; 7, c. 146-156]
I'apomni3y 3a aHIOHOM MM ITAF0THCS COII. .. [2, c. 128-142; 3, ¢. 224-229; 7, c. 146-156]
PeyoBuHa, 1110 IpUEIHYE €EKTPOHU B OKMCHO-BITHOBHIN peakIiii, HAa3UBa€ThCA:

[2, c. 128-142; 3, c. 224-229; 7, c. 146-156]
Bubepits Gpopmyny pedoBUHH, siKa € BIAHOBHUKOM Y peaKiii

HCl + HNO3; — NOCI1 + Cl, + H,0

[2, c.142-154; 3, c. 243-249; 7, c. 156-174]
CxeMy OKHCITIOBAJILHO-BITHOBHOI peakilii HaBeIEHO B PAJIKY:

[2, c.142-154; 3, c. 243-249; 7, c. 156-174]
BubepiTh cionyky, B sikiii HiTporeH nposiBiisie guiie OKUCHI BIACTUBOCTI:

[2, c.142-154; 3, c. 243-249; 7, c. 156-174]
Bu3zHaure BiIHOBHUK B peaKilii

S5KNO; + 2KMnQ4 + 3H,S0, = 5KNO3 + 2MnSQO, + K,SO,4 + 3H,0:

[2, c.142-154; 3, c. 243-249; 7, c. 156-174]

BuzHauTe OKHCHHK B peakiii
5KI1 + 3H,S0, + K|03: 3l, + 3K,S0O, + 3H,0:
[2, c.142-154; 3, c. 243-249; 7, c. 156-174]

BxkaxiTh niporiec OKUCHEHHS: [2, c.142-154; 3, c. 243-249; 7, c. 156-174]
BxkaxiTh mpo1iec BiJHOBIICHHS: [2, c.142-154; 3, c. 243-249; 7, c. 156-174]
BxaxiTh THIT OKHCHO-BigHOBHOT peakilii Zn + CuSO,4 = Cu + ZnSO,

[2, c.142-154; 3, c. 243-249; 7, c. 156-174]
Bxkaxite THII 0OKUCHO-BigHOBHOT peakii Cl, + H,O = HCI + HCIO

[2, c.142-154; 3, c. 243-249; 7, c. 156-174]
Bxaxite Tun okucHo-BigHOBHOI peakiii 2KCl0; — 2KCl1 + 30,

[2, c.142-154; 3, c. 243-249; 7, c. 156-174]
SIxoro Oyne BennuuHa crexiomerpuyHoro koedimienra H,SO, y Takiii OKuCHO-BiITHOBHIM
peaxii:

FeSO, + K,Cr,0; + H,SO, — F€2(804)3 + K,SO, + Cr2(804)3 + H,0
[2, c.142-154; 3, c. 243-249; 7, c. 156-174]
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54,

55.

56.

oo

10.

11.

12.

13.

14.

15.
16.

17.

18.

Axi crexiomeTpuuHi KoedirieHTn MaroTh crnoiayku K,S 1 K,SO; B Takuii okucHO-
BinmHOBHOI peakmii KOH + S — K,S + K,SO3 + H,0

[2, c.142-154; 3, c. 243-249; 7, c. 156-174]
BxaxiTh OKMCHUK B TaKiii OKMCHO-BIJITHOBHOI peaKIIii:

H,S + HNO; — H,O0 + S+ NO

[2, c.142-154; 3, c. 243-249; 7, c. 156-174]

Slka pedyoBUHA OKUCIIOETHCS y TaKili OKHUCHO-BIIHOBHIN peakxiiii:
HC|03 + HzS — S+ Cle + Hzo
[2, c.142-154; 3, c. 243-249; 7, c. 156-174]

5.6 TecToBi 3aBAaHHA 10 MOAYJIbHOI KOHTPOJILHOI podoTu MoayJist 3M-Jla61

Bubepits BipHe 3HaueHHs MacoBoi 4acTku (@ %) enementy O y cnonyii Fe(OH)s.
[4, c. 28-32; 16, c. 18-23]
BuOepiTh BipHE 3HAUEHHS KIJIBKOCTI MOJIb KpUCTaNI3alliHOT BOAM (X) Y KPUCTAJIOTipaTi
FeSO,4-xH,0, sxmro mpu nmpoxkaproBanHi 11 T kpuctanoriapaty Bunapwiu S5 T H,O.
[4, c. 28-32; 16, c. 18-23]
Bubepith BipHe 3HaueHHS (AKTOPy EKBIBAJCHTY Ta MOJSPHOI MacH EKBIBAJICHTY
peuoBuar CuSOy [4, c. 37-42; 16, c. 30-34]
BubepiTh BipHe 3HaUCHHSI KITBKOCTI ekBiBasieHTy pedoBuHH CuSO,, Maca sikoi 159,5 .
[4, c. 37-42; 16, c. 30-34]
BubepiTh BipHe 3HaUeHHs 00’ €My ekBiBasieHTY rasy NHj [4, c. 37-42; 16, c. 30-34]
Jns piBasHES XiMigHOT peakiiii Al,Oz(k) + SO3(r) = Aly(SO4)3(k), BU3HAYUTH TETLIOBHIMA
edekT peakiii y CTaHAAPTHUX yMOBaxX 1 HampsM TEIUIOBOIO OOMIHY MIXX CHCTEMOIO 1
30BHIIIHIM cepeaoBuIieM. BuOepiTh BipHE 3HAUCHHS TEIJIOBOTO €(DEKTy peaKIlii.
[4, c. 47-56; 17, c. 5-25]
BubepiTh BipHY XapakTepUCTHKY MOJIAPHOI KOHIICHTpaIlii po3unuHy (Cyy).
[4, c. 78-82; 18, c. 6-18]
Bubepits BipHe 3HaueHHs HopManbHOi (CH) koHmeHTpauii 10% pozunny NaOH

(p = 1,109 r/emd). [4, c. 78-82; 18, c.6-18]
BubepiTh BipHe 3HaueHHs peakiisi ceperopuma Ta pH po3uumHy mpu rigpoiisi codi
Fex(SOy)s. [4, c. 98-107; 18, ¢.35-37, 45-58]

Bubepith dopMyity codi, sSika HE MiANAETHCS Peakilii riapoizy.
[4, c. 98-107; 18, ¢.35-37, 45-58]
Bubepith BipHE 3HaYeHHS MacoBoi YacTku (® %) enementy S y ciomyiti Aly(SOy)s.
[4, c. 28-32; 16, c. 18-23]
BubepiTh BipHEe 3HAYEHHS KITBKOCTI MOJIb KpUCTaNI3alliiHOT BOAM (X) Y KpUCTAJIOTiApaTi
Na,CO3-xH,0, axmo npu npoxaproBanHi 11,12 r kpucranoriapaty sunapuiu 7 r HyO.
[4, c. 28-32; 16, c. 18-23]
Bubepith BipHEe 3HaueHHS (AKTOPy EKBIBAJECHTY Ta MOJSPHOI Macu €KBIBaJICHTY
peuoBuHH Aly(SOy)s. [4, c. 37-42; 16, c. 30-34]
BubepiTh BipHE 3HaUCHHSI KITBKOCTI ekBiBasieHTy pedoBuHn H,SO,4, Maca sikoi 49 T.
[4, c. 37-42; 16, c. 30-34]
Bubepits BipHE 3HaueHHs 00’ €My ekBiBasieHTY ra3y CO,. [4, c. 37-42; 16, ¢.30-34]
Jlna piBasHHs ximiyHOT peakuii CO(T) + Hy(r) = CHy(r) + H,O(T), BU3HAUNTH TEeIOBUI
epeKT peakuii y CTaHJapTHUX yMOBaxX 1 HampsiM TEIUIOBOrO OOMIHY MiX CHCTEMOIO 1
30BHIIIHIM cepeioBuleM. BubepiTh BipHE 3HaUEHHS TEIIOBOTO €(EeKTy peaKiiii.
[4, c. 47-56; 17, c. 5-25]
Bubepits BipHe cTBepakeHHs. CIiBBIIHOIIEHHS OAMHULI Macu PO3YMHEHOT PEUOBHHH 10

OJIMHUIII MaCH PO3UMHY Ha3UBAIOTh...: [4, c. 78-82; 18, c. 6-18]
Bubepith BipHe 3HaueHHsS HopMaibHOi KoHIeHTpauii 40%-ro po3zunny NaOH
(p = 1,328r/cm’). [4, c. 78-82; 18, c. 6-18]
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19.

20.

21.

22.

23.

No ko

Bubepits BipHe 3HaueHHs peakilii cepegoBuiia Ta pH po3zuuny npu rigpodisi coni K,COs.
[4, c. 98-107; 18, c. 35-37, 45-58]
Bubepith BipHYy XapakTepuUCTHKy BOAHEBOTO Moka3HuKa (pH po3unny).
[4, c. 98-107; 18, ¢.35-37, 45-58]
Y po3umHax skoro THmy cojeii pH Bkazye Ha kucie cepemoBuine? SKuil iHIUKATOP

3MiHIO€ 3a0apBACHHS? [4, c. 98-107; 18, ¢.35-37, 45-58]
VY posunHax sikoro Tumy cosieil pH Bka3zye Ha nyxHe cepenoBuine? SKui 1HIUKATOP
3MiHIO€ 3a0apBACHHS? [4, c. 98-107; 18, ¢.35-37, 45-58]

VY po3unHax sikoro Tumy cosieil pH Bkazye Ha HEWTpalibHE CEpeAOBUIIIE?
[4, c. 98-107; 18, ¢.35-37, 45-58]

5.7 TecroBi3aBaaHHs 10 icIUTy

3akoH ABOTQ/IPO — OJIMH 3 OCHOBHHX 3aKOHIB IIPUPOJI03HABCTBA, TOBOPUTH. .. :
[1,c. 13; 6, c. 25-26]
Maremarnunuii BUpa3 3akony Ieli-Jlroccaka 3anmmcyerbes Tax ... [1,c.13;6,c.25]
MarematnuyHuii BUpa3 3akoHy JlaabToHa 3aIMCYETHCS TaK ... [1, c. 12-13; 6, c. 23-25]
MatemaTuuHuii BUpa3 3akoHy boiins-MapioTTa 3anucyerbes Tax ... [6, c. 30]
3aKoH €KBIBAJIEHTIB (POPMYIIOETHCS TaK ... [1,c. 11-12; 6, c. 31-33]
®dakTop eKBIBAJIEHTHOCTI — II€. ..: [1, c. 11-12; 6, c. 31-33]
s HNOj3 B peakmnii S + 6HNO; — H,SO4 + 6NO;, + 2H,0 dakrop ekBiBaIeHTHOCTI
JOPIBHIOE. .. [1,c. 11-12; 6, c. 31-33]
Monspua maca exBiBasienTy Ca(OH), B peaxitii
2AICl; + 3Ca(OH), = 3CaCl; + 2 AI(OH); nopisatoe...[1, c. 11-12; 6, c. 31-33]

9. Yomy nopiBHIOE €KBIBaJICHTHHUI 00'€éM BOJHIO? [1,c. 11-12; 6, c. 31-33]

10.

11.

12.

13.

14.
15.

16.
17.
18.
19.
20.

21.
22.

23.
24,

25.

Axux 3HaYeHb MOXKe HaOyBaTH OpOiTajdbHE KBAHTOBE YMCIIO, Koiau n = 2? fki dopmu
CJIIEKTPOHHUX XMap BiJMOBIIAIOThH [IMM 3HAYCHHIM? [1, c. 18-19; 6, c. 76-82]
3aMoBHEHHS EHEPreTUYHUX pPIBHIB 31 30UIBIIEHHAM MOPSAJKOBOIO HOMEpa €JleMEHTa
BiJI0YBA€ThCS TAKMM YHHOM: [1, c. 20-22; 6, c. 86-98]
SIxi aToMHI OpOiTali 3aMOBHIOIOTECS €IEKTpOHAMU paHimie: 4s un 3d?
[1, c. 20-22; 6, c. 86-98]
CKIIbKY HECTIAPEHUX €JIEKTPOHIB MAIOTh aTOMH HITPOT€HY B HOPMaJIbHOMY CTaHi?
[1, c.20-22; 6, c. 86-98]
[MopsinkoBuit HoMep eneMenTa B [lepioauuHiii cuctemi Bkaszye Ha ... [1, ¢.16; 6, c. 47-56]
EJleMeHT Ma€e 30BHILIHIN eIeKTPOHHIH piBeHb Takoi 6ymoBu: ... 3p°. I1lo 1e 3a exemeHT?
[1, c. 20-22; 6, c. 86-98]
VY sxiii 3 6iHapHuX cnonyk — Li,S, B,S3 ta CS,; — XiMiuHMIA 3B'I30K XapaKTepU3y€eThCs
HAHOUIBIINM CTYIIEHEM MOJISIPHOCTI? [1, c. 29-37; 6, c. 119-138, 150-156]
3a sik01 YMOBY BUHUKA€E METAJIYHUIA 3B'SI30K MK aTOMaMu? [1, c. 38]
SIke BU3HAYCHHS JIOHOPHO-AKIIENTOPHOTO 3B's3Ky npaBmiibHe? [1, c. 39-42; 6, c. 583-599]
Sk Ha3uBalOTh XIMIYHUI 3B'S30K, 10 YTBOPIOETHCS TUIBKH 32 PAXyHOK IMEpPEKPUBAHHS
€JICKTPOHHUX OpOiTaNeil B3aEMOIIFOUNX aTOMIB? [1, c. 29-37; 6, c. 119-138, 150-156
B s1k0i pouti BUCTyTIae KOMITJIEKCOYTBOPIOBAY MPU YTBOPEHHI KOOPIMHAIIIHHOTO 3B'SI3KY?
[1, c. 39-45; 6, c. 583-599]
SIka 3 HaBeIEHUX KOMIUIEKCHUX CITOJIYK € OCHOBOIO? [1, c. 39-425; 6, c. 583-599]
SIki 3 HaBeIEHUX KOMIUIEKCHHUX CITOJIYK BiIHOCSITHCS 0 allUAOKOMILIECKCIB?
[1, c.39-45; 6, c. 583-599]
1o Take AEHTAaHTHICTH Jiranain? [1, c. 39-45; 6, c. 583-599]
[epmmii 3aK0H TEPMOAMHAMIKA MATEMAaTUYHO 3aMTUCYETHCS TaK:
[1, c. 48-51; 6, c. 195-204]
BHyTpimHs enepris cucTeMu — 1e. . . [1, c. 48-51; 6, c. 195-204]
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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.

XiMI4HI TIPOILIECH CYMIPOBOKYIOTHCS TEIUIOBUMHU e(eKTaMu, sIKi MiAKOPSIOTHCS TaKOMY
3akony: "TeruioBuii eexT peakiiii He 3aJeKUTh BiJ IUIAXY, 110 SKOMY MPOTIKAE MpoIec, a
BU3HAYAETHCS [TOYATKOBUM 1 KIHIIEBUM CTAHOM CUCTEMH' — 1€ 3aKOH ...

[1, c. 48-51; 6, c. 195-204]
Jlpyruii 3akOH TEpPMOJMHAMIKH, SKAW JI€KUTh B OCHOBI MPUPOAHMX 1 OaraThox
TEXHOJIOT1YHUX MPOIIECiB, BUBHAYAE ... [1, c. 55-56; 6, c. 195-204]
Skuii TepMOIMHaMIYHUN MOTeHUian Tpeba BHOpaTH B SIKOCTI KPUTEPII0 MHUMOBUIBHOIO
MPOTIKAHHS PEaKIlii, SKIIO BOHA BIIOYBAETHCA y BIIKPUTOMY PEaKTOPi MPH MOCTIHHIN

Temmepatypi? [1, c. 57-59; 6, c. 195-204]
B 1301p0BaHMX cHCTEMAaX MUMOBUIBHO MOXKYTh 31MCHIOBATUCA TUIBKU TakKl MPOLECH, IpU
SIKMX CHTPOITiS Ma€ 3HAYCHHS. .. [1, c. 56-59; 6, c. 195-204]
Cucrema 3HaxXOJIUTHCS B 1300apHO-130TEpMIYHOTO pPiBHOBA3l. SKy (yHKIiI0O MOTPiOHO
BUOpATH IS OTHCY Mporecy? [1, c. 57-59; 6, c. 195-204]
XimivHa KiHETHKa 1€ HayKa Tpo ... [1, c. 60-63; 6, c. 170-184]

SAxuii 3 hakTOpiB HE BIUIMBAE HA KOHCTAHTY IIBUKOCTI XIMIYHOI peaKii?
[1, c. 60-67; 6, c. 170-184]
Ha 110 Bka3zye MOJIEKyJIIpHICTh XIMIYHOT peakirii? [1, c. 60-67; 6, c. 170-184]
YoMy 3 pocTOM TeMIlepaTypH MBHUAKICTh PeaKIil 301IbIIYETHCS?
[1, c. 60-67; 6, c. 170-184]
BinpmricTe XiMIYHHX peakIliii MPOXOIATh B JEKIIbKa CTadik. SIK Ha3MBaIOTHCS peakxilii B
SKUX 0araTopa3oBO IOBTOPIOETHCS ITUKI CJIEMEHTAPHUX aKTiB 3a yYacTI0O aKTHBHHUX

YaCTHHOK: [1, c. 60-67; 6, c. 170-184]
[IBuAKICTh XIMIYHOI peakIlii 3aJIeKUTh BiJ TeMIepaTypu. SIke piBHSHHS BUPaKA€E ITFO
3aJICKHICTH? [1, c. 60-67; 6, c. 170-184]
HaiiGinpiie 3pocTtaHHs MIBUAKOCTI pPeaklii, M0 OMNUCYETbCA KIHETUYHUM PIBHSIHHIM
v=k - [A]" [B]% 6yze BinOyBarucs mpH. .. [1, c. 60-67; 6, c. 170-184]
Enepris aktuBarii — 11e. ... [1, c. 60-69; 6, c. 170-184]

Teopiss XiIMIYHOI PIBHOBar" J03BOJISE MPOTHO3YBATH HUISXM MAKCHUMaJIbHOTO BUXOIY
npoaykTy. SAkuit 3 (hakTOpiB HE BIUIMBAE HA 3MIIICHHS XIMIYHOT piBHOBAru?

[1, c. 77-83; 6, c.184-195]
YuM MOXHA MOSICHUTH TOH (PakT, M0 B MPUCYTHOCTI KaTajai3aropa MIBUAKICTH peakilii
30UTBIIYETHCS? [1, c. 71-80; 6, c. 178-181]
SIky pouib BinirparoTh epMeHTH B 010XIMIYHHX PEAKITisAX? [1, c. 71-80; 6, c. 178-181]
Bin doro 3anexuth B pPO3BEACHUX pPO3UYMHAX CUJBHUX EJIEKTPOJITIB KOEe(IlieHT

aKTHBHOCTI i0HA? [1, c.102-103; 6, c. 240-242]
JlaiiTe Bu3HaYeHHsS] HOpMaJIbHOI KOHIIeHTpatii (Cy) ...: [1, c. 90-92; 6, c. 214-215]
KosiraTBHI BIaCTHBOCTI HA3UBAIOTHCS Ti BIACTUBOCTI, skKi...: [1, c. 92; 6, c. 218-230]
3aIe)KHICTh TUCKY HACHYCHOI Mapy PO3YMHHUKA HAJ PO3YMHOM BiJl MOJIBHOI YacCTKH
PO3YMHEHOI PEYOBUHH HA3UBAETHCH. .. [1, c.92-95; 6, c. 227-230]
o 3 mepepaxoBaHOTO € HACTIIKOM i3 3aKoHy Payns? [1, c.92-95; 6, c. 227-230]

BubpaTu BipHe 3HaYeHHs, 3a SKOI TeMIIepaTypu 3aMep3ae po3dyuH, yTBopeHuit 3 816 r
rmoko3u CgH1,0¢ 1 2 1 Boau, sxmio K(H,0) =1,86 rpaa:kr/mob.

[1, c.92-95; 6, c. 227-230]
SIlkoMy BHpa3y B MaTeMaTH4Hil (popMi BiAMOBIIa€ 3aKk0H ocMocy 3a Bant-I'oddom?

[1, c.95-97; 6, c. 223-226]

1o moka3ye I30ToHiuHMI KOCPIIiEHT? [1,¢.97; 6, c. 231-233]

SIxe piBHSAHHS 10HHOTO TOOYTKY BOAU? [1, c. 101-102; 6, c. 251-253]
[I{o Take BoHEBUIT TOKa3HUK? [1, c.101-102; 6, c. 251-253]
BxkaxiTh popMyiy codi, sika yTBOpEHa CHIIBHOIO KHCIOTOIO 1 CTAOKOK OCHOBOIO.

[1, c. 107-109; 6, c. 257-263]
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53. BubepiTh Ha3By COJIi, III0 HE MiAAE€THCS T1IPOIII3Y. [1, c. 107-109; 6, c. 257-263]
54. CmiBBiIHECITh THI T1IPOITI3Y Ta HA3BH COJIEH, IO T1APOJII3yIOTHCA.

[1, c.107-109; 6, c. 257-263]
55. Yomy piBHi crexiomeTpuyHi koediunieHTd KMnO,4 1 MnO, B Takuil OKMCHO-BIJHOBHOI

peakiii K,MnO,4 + H,O — MnO, + KMnO,4 + KOH [2, c.142-146; 6, c. 264-272]
56. BkaxiTh THII OKMCHO-BIIHOBHOI peakIii
5KNO, + 2KMnO, + 3H,50, = 5 KNO3 + 2MnSO, + K,SO, +3H,0

[2, c.142-146; 6, c. 264-272]

57. YoMy IOpIBHIOE CTEXIOMETPUUHUHN KOE(DIIIEHT PEUYOBUHH, K€ BITHOBIIOETHCSA B TaKUM
OKHCHO-BIJTHOBHOI peaKIii
HzS + C|2 + HzO — H2804 + HCl

[2, c.142-146; 6, c. 264-272]
58. 'V peaxkrii 3 KO0 peYOBHUHOIO BOJICHb € OKHCHUKOM ... [2, c.142-146; 6, c. 264-272]
59. BxaxiTte hopMyiry crionryku, B sikiii Cipka Moke OyTH 1 OKHUCITFOBA4YeM, 1 BI/ITHOBHUKOM

[2, c.142-146; 6, c. 264-272]
60. BkaxxiTh 4HCIIO €IEKTPOHIB, III0 OEPYTh yUacTh Yy IPOIIEC] BITHOBICHHS 32 CXEMOIO

Mn047 — MH02
[2, c.142-146; 6, c. 264-272]
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