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1. OIMUC HABYAJBHOI JUCHUILJITHA

MeTta

- (opMyBaHHS HayKOBOTO CBITOIIAY MallOyTHROTO (haxiBIls €KOJIOTa,

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

- BU3HAUCHHS palllOHAIBHOI Ta Oe3Me4YHOi MOBEIIHKH B YCIX Tally3siX
BUPOOHUIITBA, KYIbTYPH, HAYKH Ta B TIOBCAKIECHHOMY XHUTTI;

- 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 TPUPOTHUINX HAYK

Pesynbrar
HaBYaHHS

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

ba3oBi 3HaHHSA

OCHOBHI 3aKOHU Ta MOHATTS XiMii.

Krnacudikarriss HeOpraHigHUX CITOJTYK.

TeopeTnuHi 0CHOBH OyZ0BH Ta BIACTHUBOCTI CIIOIYK.

CyuacHi ysiBJIeHHS Ipo OyJ0BY PEUOBUHHU Ta XIMIYHUMN 3B’ SI30K.
Ckmag Ta OymoBa aTOMIB €IEMEHTIB, XIMIYHHUX CHOJYK, IX
BJIACTHUBOCTI.

[lepioguunwmii 3akoH Ta cucrema /. I. Menneneena.
Eneprerrka XiMIYHUX pPEaKIlii.

3aKOHOMIPHOCTI Mepediry XiMiuHUX MPOIIECIB.

BracTuBOCTI pO3YMHIB HEEICKTPOIITIB Ta €IEKTPOJIITIB.

10 EnexTpomitTiuna aucoiamist BOJU, BOJHEBUN MOKA3HHUK.

11. BnacTuBOCTI MeTaJliB Ta HEMETAIB, KOMIUIEKCHUX CITOJIYK.

12. OKHCHO-BITHOBHI TIPOIIECH.

ARl A

©oo~N®

ba3oBi BMiHHSA

1. Bectu po3paxyHKH 3a Ta30BUMHM  3aKOHaMH, PIBHSAHHAMHU
MenpeneeBa-Knaneiipona, 3akOHOM  €KBIBaJEHTIB; BH3HAYATH
MOJISIPHI MaCH €KBIBAJICHTIB €JIEMEHTIB Ta 1X CIIONYK.

2. 3a enexkTpoHHUMHU (GOpMyJaMH aTOMIB BHU3HAYaTH TOJIOKEHHS
€JIEMEHTIB B TMIEPIOANYHIN CUCTEMI Ta mepeadadaTi iXHi BIACTUBOCTI
Ta XapakTep CIOIYK.

3. BuzHauaTu TUMU XIMIYHHMX 3B’S3KIB Ta MPOCTOPOBY KOH(DIrypariito
MOJIEKYJI.

4. Tlepenbauatu TermaoBi e(eKTH peakiii Ta TEPMIUYHY CTIMKICTh
CTIOMYK.

5. IlepenbayaTy HampsMOK XIMIYHUX pEaKLid Ta XIMIYHY CTIHKICTh
CTIOMYK.

6. Po3paxoByBaTu KOHIIEHTpAIlii pi3HUX BHJIIB Ta IEpEepaxoByBaTU OIHI
BUJIU KOHIICHTpAIII} B 1HIIIL.

7. JlocmimpkeHHsT B3aeMojli cojled 3 BOAOKW, Bu3HaueHHs pH
CepeIOBUIIA; BU3HAYCHHS KOHCTAHT TIAPOJI3y coieil; mependadaTu
PEaKIIiio cepeoBHUIIA MTPH B3aEMOII CoJieil 3 BOJIOIO.

8. BusHayaTtu koe(]iIlileHTHU 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 3Ba)KyBaHHS Ha TEXHOXIMIYHUX Ta
aHATITUYHUX TEpe3ax.

3. CknagaHHs pIBHSIHb TUIIOBUX XIMIYHUX PEaKIliil.




BecTtu TepMoxiMiuHI pO3paxyHKH.

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

[TpuroTyBaHHs pO34MHIB AJIs IPOBEIECHHS XIMIYHUX PEAKLIH.
HaBuuky BU3HaUEHHS TYCTHHU PO3YHHIB 32 JIOTIOMOTOIO apEOMETPY.
8. KopucTtyBaHHS I1HCTPYKIII€I0O 3 TEXHIKM O€3MeKH MNpH BUKOHAHHI
JIOCITIIKEHb.
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[ToB’s13aHi1
cuiutadycu

«XiMmis 3 ocHoBaMu Oioreoximii Iy

[Tonepenus
JUCIUIIIIHA

Hacrynna
JTUCIIUILTIHA

KinpKicTh ToauH

Jlexmii — 30 roauH;

[IpakTuHi 3aHATTS — 15 roauH,
JlaboparopHi 3aHaTTs1 — 30 roauH;
Camocriiina po6oTta ctyaenTiB — 105 roguH.




2. IPOIT'PAMA HABYAJIbHOI JUCIHUILIITHA

2.1 Jlekuiiini Mmoay.Jti

Kon

HazBa MOIOYJIA Ta TCM

KinpkicTe roquu

Aymutopui | CPC

I cemecTp

3M-J1«O0y»

Crexiomerpisa. Kinacudikaiiss HeopraHiyHMUX CIIOJIVK.

1. Beryn. OCHOBHI NOHATTS Ta 3aKOHU XiMii. XiMis SIK
npupoanuya Hayka. [Ipeamer ximii Ta ii 3B’S30K 3
IHIMUMA ~ AUCIUIUTIHAMUA.  ATOMHO-MOJIEKYJISIpHE
BueHHs . OCHOBHI TIOHATTS Ta 3aKOHH XiMil.
PiBusiHHs MenneneeBa-Knaneiipona. BuznauenHs
MOJICKYJIIPHMX Ta  aTOMHHUX  Mac.  3aKOH
€KB1BaJICHTIB.

2. Kmacu neopraniuaumx cromyk. OKCHIH, OCHOBH,

KHCIIOTH, COJl. XIMIYHI BJIAQCTHBOCTI Ta CIIOCOOH
OJICpPIKaHHS.
IlinroToBKa /10 TECTOBOIr0 KOHTPOJIbHOI0 3aBaAHHA

3M-JI1

XiMiyHa Oy/I0Ba pEUOBUHA

1. bynosa aroma

2. llepioguunuii 3axoH 1 cucteMa [1. I. Menneneena.

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

4. Xiwmis nemertaniB. Crnonyku KapGony, Hitporeny,
®ochopy, Cynpdypy, Cumimio, TalOTreHiB,
['inporeny.

5. Twumm XiMI9HOTO 3B’ S3KY

6. Twumm B3aemoii MOJIEKYJI

ExepreTrka XiMIYHHX pEeaKIli

IlinroToBKa /10 TECTOBOI0 KOHTPOJIbHOI0 3aBJaAHHA
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3M-J12

3aKOHOMIPHOCTI Iepediry XiMIYHUX PEAKIlH.

1. IIBuakicTe XIMIYHMX peakIid Ta XiMiyHA
piBHOBara

BaactuBocTi PO3YHHIB HEEJIEKTPOJIITIB Ta

CJICKTPOJIITIB

1. Po3umnau. OcHoBHI NOHATTSA. CIOCOOM BHPaKEHHS
KOHIIEHTpAIliif PO3YHHIB.

2. BrnacTtuBOCTI pO3YMHIB HEENEKTPONITIB. 3aKOHU
['enpi, Bant-T'odda, Payns.

3. Ocob6nuBOCTI peakuid B PO3UMHAX EJIEKTPOJITIB.
Teopist €1EKTPOTITHUHOT AUCOITIAITI].

4. Tonnmit noOytok Boau. BomneBuii mokasumk pH.
BydepHi pozunnu.

5. Tigpomi3z coneit. BmnuB rigpomizy conmeil Ha
peaxitito cepenouina (pH) po3uuny.

OKHCHO-BIJHOBHI IPOLIECH

1. OxkwucHo-BigHOBHI peakiiii. [Iporiecu okMCHEHHS Ta
BiTHOBJICHHSI. Bu3naueHns xoedimientis B OBP.

2. TumoBli OKUCHHKM Ta BIZHOBHHUKH. OKHUCHO-
BITHOBHA [BOICTICTh. EKBIBaJIEHTH OKHCHHUKIB Ta




BIJIHOBHHKIB. THITM OKUCHO-BITHOBHUX PEAKIIIi.
IlinroToBKa /10 TECTOBOI0 KOHTPOJIbHOI0 3aBJaAHHA 5
[TinroroBka o0 icuty 20
Pa3zom: 30 50
Koncynpramii: mpod. CodponkoB Omnekcanap HaymoBuu, 3rigHo 3 Tpadikom

KOHCYJIbTAIll/, 3aTBEPI>KEHOT0 Ha 3aCiJaHHI [IUKIOBOT KOMICII.

2.2 IpakTuyni Moayai (MpaKTUYHi 3aHATT)
Hasea moayinsa ta tem KinpkicTs roquu
Kon ;
AyIUTOpHI \ CPC
I cemecTp
1. CrexioMeTpHuHI1 pO3pPaXyYHKHU 2 1
BusnadyeHHs BaJCHTHOCTI Ta CTYINEHS OKHUCHEHHS
enemeHTiB. CkinagaHHs GopMysd XIMIYHHX CHOJIYK 3a
BaJICHTHICTIO. PO3paxyHKH 3a OCHOBHHMH 3aKOHAMH
Ximii.
Knacu neopraniunux cnonyk. CkiagaHHS piBHSHb
XIMIYHUX PEaAKITiH.
2. 3aKOH EKBIBAJICHTIB. 2 15
BusHaueHHs MONSPHUX Mac C€KBIBaJEHTIB €JICMEHTIB
Ta CTOJYK.
3M-ITI 3. EnextpoHH1 hDOPMVIIHN €JIEMEHTIB. . 2 15
BusnaueHHs 3a eleKTpOHHUM (HopMysIaMHu €JIEeMEHTIB
iX BIacTUBOCTEH Ta XapakTep CIONYK.
4. llepioanuHuii 3akoH Ta cuctema /1. I. Menpeneena. 2 1,5
XiMiyHMH 3B’S30K Ta OymoBa MOJIEKyN. THIH
B3a€MOJIIT MOJeKyd. J|oHOpHO-aKIENTOPHUN 3B’ SI30K.
KomruiekcHi crionyku.
5. TepmoauHaMika XiMIYHHUX CUCTEM. 2 1
TepmoanHamiuHi (YHKIIT CTaHY CUCTEMU: €HTaJbIIA,
eHTpomisi, enepris [1606ca, X 3MIHH TPH XIMIYHUX
peaxuisx.
ITigroroBKka 10 TECTOBOI0 KOHTPOJbHOI0 3aBAAHHS 5
1. Ki"eTnka XiMIYHHX CHCTEM 2 1
[IBuAKiCTh XIMIYHHUX pEAKIIA. 3aKOH JIF0YMX Mac.
[IpaBuno Baut-I'odda.
XiMmiuHa piBHOBara. 3pyIIeHHs XIMIYHOI PiBHOBAru.
[Tpunnun Jle-Ilarenbe.
2. Po3uunmn. 2 15
3M-IT2 CrnocoOu BUPKCHHSI KOHIIEHTpalii  pO3YHHIB.
Po3uunu enexTpomTis.
loHHI1 peak1ii B po34MHAX.
Boanesnii nokaxxunk pH. I'igpomi3 comnei.
3. OKHCHO-BIIHOBHI IPOIIECH. 1 1
Metoau po3paxyHkiB koedinieHTi B OBP.
Bu3HauyeHHs €eKBIBaJICHTIB BIJHOBHUKIB Ta OKHCHUKIB.
ITinroToBKa /10 TECTOBOI0 KOHTPOJIbHOTO0 3aBIAHHSA 5
Pa3zom: 15 20
Koncynpramii: mpod. CodponkoB Omnekcanap HaymoBuu, 3rigHo 3 Tpadikom

KOHCYJIbTaIlil, 3aTBEPPKEHOT0 Ha 3aCiJaHH] ITUKIIOBOI KOMICii.




2.3 JlabopaTopHi Moay.ti

Kon

Ha3Ba Mmoxyss ta TeM

Kinekicts rogua

AynuTtopHi ‘ CPC

I cemecTp

3M-Jla61

JlaboparopHa pobora Nel

«CTtexioMeTpUYHI pO3paxXyHKH B XiMii»

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

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

4

4

JlaboparopHa podora Ne2

«BuznauenHss =~ xiMiyHOi  (GOpMYNIM  PEYOBUHU
(kpucTanorigpaTy MiIHOTO KyIIOpOCY)»

JIaGopaTopHa po6orta Ne3

«Bu3HaueHHS ~ EKBIBAJECHTY  METally  METOJIOM
BUTHUCHEHHS HUM BOJIHIO 3 PO3UHHY KHUCIIOTH)
JIaGopaTopua pobora Ne4

«Bu3HaYEHHS TEIJIOT XIMIYHHMX PEaKIiii»
JlaGopaTopHa podora Ne5

«IIpurotyBaHHs pO3YMHIB 3aJaHOI KOHIIEHTpAIIli.
Pi3H1 crtocoOu BUpakeHHS KOHIICHTpAIlil pO3YHNHY»
JlabGopaTopHa podota Ne6

«'1iaponi3 coneit. BrimuB rifgposizy cosieil Ha peakiiiro
cepenosuiia (pH) pozunay»

JIaGopaTopua pobora Ne7

«OKHMCHO-BIIHOBHI peakilii Ta 3aKOHOMIPHOCTI ix
nepeoiry».

PospaxyHku y 3araibHii ximii

IlinroToBKa 10 TeCTOBOIr0 KOHTPOJIbHOTO 3aBAAHHS

N

Paszom:

30

35

2.

[Tepenik mabopartopiii:
1. JTaGopatopisa ximii Nel — ayn. 111 (HJIK Ne2), naGopatopis ximii Ne2 — ayn. 112 (HJIK

Ne2).

[Tepenik nmabopaTopHoro obiagHaHHS Ta JIabopaTopii: KOXKHE MPUMIIIEHHS Jabopartopii
Mae 1abopaTOpHi CTOJH, BUTSKHI I1a(u, AUCTUIIATOP, TEXHOXIMIUHI Ta aHATITHUYHI TEPe3H.
[lepenik nmaGopaTOpHOTO TOCYAYy Ta XIMIYHUX PEAKTHBIB, IO BHKOPUCTOBYIOTH TpPHU
BUKOHAaHHI KOXHOI J1abopaTopHOi poOOTH 3a3HAYCHH y METOJWYHUX BKa3iBKax s
nabopaTOpHUX POOIT.

Koncynprauii: ct. Buki. Yokan Jlapuca OnekcanipiBHa, 3riIHO 3 rpadikoM KOHCYJIbTaLlii,
3aTBEP/PKEHOT0 Ha 3acCiJlaHHI IIMKJIOBOI KOMICI].




2.4 CamocrTiiiHa po0oTa CTyleHTa Ta KOHTPOJIbHI 3aX011

Kon 3apnanns Ha CPC Ta KOHTPOJIBHI 3aX0H KinekicTs Crpok
Moy TOJIUH MIPOBEICHHS
CPC
I cemecTp
e [ligroroBka Ho JIEKIIHHUX 3aHATH 2 1-2 T IeHp
3M-JI«0» |e TecTtoBa KOHTpOJIBEHA poboTa 10 3M-JI«0»
(060B’s13KOBHUI) S) 2 TIKJICHb
e [linroroBka [0 NEKIIHHUX 3aHATH 7 3-8 TrxHI
3M-JI1 |e TecroBa KOHTpOIBHA poboTa 10 3M-JI1
(000B’A3K0OBUH) 5 8 THKJIEHb
e [ligroroBka Ho JIEKIIHHUX 3aHATH 6 9-15 TtrxHi
3M-JI2 |e TecroBa KOHTpOJIBHA poboTa 10 3M-JI2
(000B’I3KOBHHN) 5 14 THxIeHbD
e [ligroToBKa 10 MPaKTUYHUX 3aHITH 6,5 1-11 TwxHl
3M-II1 |e TectoBa KoHTpOIBHA poboTa 10 3M-IT1
(060B’s13KOBHU) S) 11 TrxneHp
e IligroTroBka 10 MPaKTUYHUX 3AHSITH 3,5 12-15 trxHi
3M-II2 |e TecroBa KOHTpOJIBHA poboTa 10 3M-I12 15 Tk neHb
(060B’I3KOBHIA) 5
e [linroroBka 10 1a6OpaTOPHUX 3aHATh 30 1-15 TmxHi
3M-JIa6l |e TecroBa KoHTpOJBbHA poboTa 10 3M-JIab 1
(060B’s13KOBHH): 5 14-15 TrKcHb
Icnur 20
Pa3om y 1-my cemecTpi: 105

3. MeTonmca NMPOBECACHHA Ta OI[iHIOBAHHS KOHTPOJBHHUX 3aXO[[iB

3.1. MeTtoauka mpoBeleHHsS] Ta OWIHIOBAHHSI KOHTPOJILHOTO 3aX0Ay «HYJbOBHIi
MoayJaby» 3M-JI«0»

s ctyneHTiB neHHoi popMu HaBYaHHS TECTYBaHHSA 3 «0»-TO MO0 TPOBOAUTHCS HA
2 TWXKHI MICJS OTIAHYBAaHHS TEOPETUYHUX 3HAHb HA JIEKI[ISX, IPAKTUYHUX BMIHb Ta HABUYOK HA
MPAKTUYHOMY 3aHSTTI Ta JaOopaTOpHii poOOTi.

TectyBanHiO 3 «0»-r0 MOIYyNIIO TEpelye TECTYBaHHS «BXITHUN KOHTPOJIbY, SKUN
MPOBOAUTHCS Ha 1-My 3aHATTI Ta UIIOCTPYE CTYINEHb IIKUIbHOI MIATOTOBKU CTYAEHTIB 1-r0
Kypcy 3 ximii. OIliHKa 3a TECT «BXITHUN KOHTPOJIb» HE BXOJUTh B CyMapHY KUIBKICTh 0aliB,
Ky MOK€ OJIEp>KaTH CTYJEHT MPY BUBUEHHI JUCITUILTIHA «X1Mis 3 OCHOBaMU 010reoXiMiiy.

Tect «0-Moaynby» ckianaerbes 3 10 nmuTanb, KOKHA TPaBUIIbHA BIAMOBIAb OIIIHIOETHCS B
1 6aniB. CymapHa MakcuMainbHa olinka 10 6ais.

3.2. MeTtoauka npoBeeHHs Ta OLiHIOBAHHA KOHTPOJILHUX JIEKIiIHHUX 3aX0diB AJsl
3M-JI1, 3M-JI2.

[Iporpama OCHOBHOTO KypCy MIUCHUIUIIHM Tiependadae BUBYEHHS 2-X JEKIIHHHX
MoaymiB y I cemecTpi BIAMOBIAHO PO3MOALTY OCHOBHOTO TEOPETHMUHOTO KYpCY JEKLIMHHX
3aHSTh Ha CTPYKTYPHOJIOT14YHI 3aBepiieHi po3auu - 3M-JI1, 3M-JI2.

Jns  cryneHTiB aeHHOI (Gopmu HaBUYaHHS (OPMH KOHTPOJIIO PIBHS 3aCBOEHHS
3MICTOBHHUX JICKITITHUX MOIYJIB:



® yCHE ONMUTYBAHHS I Yac JeKiiHuX 3auiTh (YO);

e TtecTtoBa KOHTpoJdsHaA podoTa (TKP).

TectyBanns 3 nekuiaux moxaynis 3M-JI1, 3M-JI2 npoBoasAThCS BIAMOBIAHO Ha
8, 14 tmwxusax | cemecTpy micns omaHyBaHHS TEOPETUYHHMX 3HaHb Ha Jekmisx. Koxxxuil Tect
OCHOBHOTO TEOPETHUUHOTO Kypcey y 1-my cemectpi — 3M-JI1, 3M-JI2 cknafaroThes BIAMOBIIHO
3 20 muTaHb, KOXKHA TPaBUIIbHA BIAMOBIAbL OIIHIOETHCS B 1 Oar.

Tabnuis MicTuTh 1HGOPMAIlIIO IIOJ0 HApaXyBaHHsS OalliB 3a ONpallOBAaHHS JIEKIIHHUX
3aHSTH:

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

OO00B’43K0BO BPaXxOBYEThCSI CBOEYACHICTh BUKOHAHHS CTY/IEHTOM I'paiKy HABYAJIBbHOTO
npouecy. Cyma oTpuMaHux OaliB CKIAJA€ThCS 3 CyMH BUKOHAaHUX CBOE€YACHO KOHTPOJIOIOUYHMX
3aX0JiB. SIKIIO CTYAEHT HE BUKOHAB 3 MOBAXHUX MPUYMH OKPEMHM MOAYNb, BIH MOXe HOro
3/1aTH y JBOTHKHEBHM TEPMIH 3T1JHO 3 rpadikoM KOHTPOIbHUX 3aXO/IB.

3.3.  MeToauka npoBeAeHHsI TA OUiHIOBAHHSI MPAKTHYHUX KOHTPOJBLHHX 3aX0/iB —
3M-I11, 3M-I12.

Jnst cTyneHTiB JA€HHOI (GopMU HaBYaHHA (OPMH KOHTPOJIIO pPIBHS 3aCBOEHHS
MPAKTUYHUX 3MICTOBHUX MOJYJIB!

e yCHE ONHUTYBAHHSA MiJ Yac NpakTUUYHUX 3aHATh (Y O);

e pilIeHHs 3aja4 Ta KOHTPOJbHMUX 3aBJaHb OUIS JOIIKH IiJ HArjasJoM BUKIaJadya y

HaByasbHIM aygutopii (P3, K3);

e TecToBa KOHTpoJsibHA poOoTa (TKP).

KonTpones 3a omaHyBaHHSM NpPaKTHYHUX 3MICTOBHHUX MOAYdiB y I-my cemectpi —
3M-I11, 3M-I12 npoBoAHUTHCS 3a JAOMOMOTOI0 TECTYyBaHHS (TECTOBUX KOHTPOJBHHX POOIT —
TKP).

KoxHuil TecT OCHOBHOTO MpakTUYHOro Kypcy y 1-my cemectpi — 3M-II1, 3M-I12
ckianarThes 3 20 muTaHb, KOKHA MPaBUIIbHA BiJIITOBIIb OIIHIOETHCS B 0,5 OariB.

3.4. Mertoaguka TIpOBeJeHHS Ta OUIHIOBAHHS JIA00PATOPHUX NPAKTHYHHUX
KOHTPOJIbHMX 3axoiiB — 3M-Jlao1.

Jnst  cTyneHTiB JeHHOI (GopMU HaBYaHHA (OPMH KOHTPOJIIO pPIBHS 3aCBOEHHS
71a00paTOPHOTO 3MICTOBHOTO MOIYJIIO:

e yCHEe ONMUTYBaHHS Mij yac JlabopaTtopHux 3aHATh (YO);

e pilIeHHS 3a/la4 Ta KOHTPOJBHUX 3aBJaHb OUIS JOIIKW I/ HATJsA0M BUKIAgava y

HaBYaJIbHIN XimiuHii 1abopaTopii (P3, K3);

e 3axuct jabopaTopHoi pobotu (3JIP);

e TecToBa KOHTposibHA poboTa (TKP).

[Ticns BUKOHaHHS Ja00paTOpHUX POOIT Y HAaBYaANbHIN XiMiuHIA JabopaTopii KOHTPOIIb
3a ONMaHyBaHHSM 3HaHb, BMiHb T4 HAaBUYOK 3JIHCHIOETHCS Ye€pe3 BHUKOPUCTAHHS TECTOBOTO
3apnanus (TKP) y I-my cemectpi, ToOTO 3MmicToBHOTO Moayntio 3M-JIa6l. Ha ompaitoBanHs
naboparopaux pobit Ne 1-7, 3M-Jla6l, mpenctaBimeHo 10 TecTOBUX MHTaHb, 1€ KOXKHA
MpaBUJIbHA BIJMOBIAb OLIHIOETHCS B 1 Oan. 3a BUKOHAHHS Ta 3aXHUCT JaOOpaTOpPHHUX POOIT



Neol-7 napaxoByetbes 20 OaiB.
Bci Buau OIiHIOBaHHS MPAaKTUYHOI YACTHHU JTUCHUIUIIHK «XiMis 3 OCHOBaMU
6ioreoximii I» ms ctynenTiB nenHoi popmMu HaBYaHHA 3BENIEH] y TaOIUIIO:

KoHTtposbHMit 3aX1 TPaKTUYHOT YaCTUHU ‘ Kinbkicts Oani
I cemectp
3M-IT1 (TKP) 10
3M-I12 (TKP) 10
3M-J1a61(TKP) 10
BukonaHHS Ta 3aXHCT 1a00paTOpHUX pOOIT 20
(3JIP, YO, P3, K3)
3arajom 50

3.5. Meroauka npoBeJeHHs Ta OLIHIOBAHHS icnUTY

CTyaeHT BBaXXA€THCS JOMYIICHUM A0 IMiJCYMKOBOTO KOHTPOJIO (ICIHUTY), SIKIIO BiH
BYACHO BHMKOHAB BCl BUAM POOIT, mepeadavyeHi IporpaMor0 AUCHUILIIHU «XIMis 3 OCHOBaMHU
Oioreoximii I» 1 HaOpaB 3a MOYIBHOIO CHCTEMOIO cyMy OajiB He MeHIre Hixk 50% (25 6auiB)
BiJl MAKCUMAJIbHO MOYKJIMBO] 32 MPAKTHYHY YaCTUHY.

Ex3amenartiitni OimeTH CKJIaJ€Hl y BUIJISII TECTOBUX 3aBJIaHb 3aKpPUTOTO THILY, SIKI
noTpedyI0Th BiJ CTyJE€HTa BUOOPY NMPABWIBHHUX BIANOBIAEH 3 JEKUIBKOX, 3alIPONIOHOBAHUX Y
3aMuTaHHi. 3anuTaHHs (OPMYIOTBCS MO BChOMY IMEpeiikKy c(popMOBaHMX y HaBYAJIbHIH
JTUCIUILIIHI 3HaHB (B Tepiny 4yepry 0a30Boi KOMMOHEHTH). KidbKICTh 3allUTaHbh y KOKHOMY
exk3aMeHaliitHomy Outeri — 20, KOXHUH 3 SKUX OIIHIOEThCS B S5 OamiB. 3aranbpHa
€K3aMeHalliiiHa OI[iHKa €KBIBAJIEHTHA BIJICOTKY IPAaBWJIBHUX BIAMNOBIEH 13 3arajJbHOro o0csary
MATaHb eK3aMeHalliiHoro OigeTy. MakcuMalbHa OIliHKa 3a BHUKOHAHHS €K3aMEHAIlliHOT
KOHTPOJIbHOI poOoTH opiBHIOE 100 Ganam.

3aranpHa KUIBKICHA OIlIHKA 3 JAUCIUIUIIHU € YCEePeIHEHOI0 MK KUIBKICHOIO OI[IHKOIO
MOTOYHUX KOHTPOJIOIOYMX 3aXOJ[IB Ta KUIbKICHOIO OI[IHKOI CEMECTPOBOTO KOHTPOJIOIOYOTO
3axony (icrury).

4., PEKOMEHJAIIl 10 CAMOCTIHHOI POBOTH CTYJIEHTIB
4.1. 3M-J1«0» OcHOBHI NOHATTSA Ta 3AKOHM XiMii
4.1.1. IloBuaHHA 11010 BUKOHAHHA 3M-J1«0»

Iliocomoexka 00 «0-moodynay BKIOYaE BUBUYEHHS (200 MOBTOPEHHS) TEOPETUYHOIO
MaTepially Ta BMIHHS pPO3paxOBYBaTH TEMaTH4YHI 3aBJaHHA 3 KypCy 3arajlbHOOCBITHBOI
IIKUTBHOT JUCHUILUTIHU «XiMish» (A1 MOTJIMOJICHOT0 CaMOCTIMHOTO BUBYCHHS AUCIUILIIHU
HEOOX1JTHO CKOPUCTATUCS JITepaTyporo (0CHOBHOIO [5] Ta momatkoBoro [8-10]), mepemik sikoi
HaBEJICHUN HIDKYE): aTOMHO-MOJICKYJISIpHE BYCHHS, K (DyHIaMEHT Cy4acHOI XiMii; OCHOBHI
MOHATTS B XiMii (aToM, €JleMEeHT, MOJIeKyJa, 10H, MPOCTa pPEYOBHHA, CKJIaJHAa PEYOBHHA,
xiMiuHa (opmysa, XiMiYyHa peakiiis, OCHOBHI THUIM PIBHSHb XIMIYHMX pEaKiliil); BiIHOCHY
aTOMHY Macy, BiIHOCHY MOJIEKYJISIPHY Macy CITOJyKH, MacOBE YHCJIO 130TOITY; OCHOBHI 3aKOHH
ximii: 3akoH 30epexeHHss mMacu (M. B. JlomonocoBa — A. JlaByas’e); 3akoH 30epekeHHS
eneprii (A. Eifnmreiina); 3akon noctiitHocTi ckiany (K. IIpycra); 3aKkoH KpaTHUX BiJHOILIEHb
(. JanpronHa); 3akoH 00'€eMHHX BiJHOIIEHB; 3aKOH ABOTaJpO Ta HACTIAKH 3 HBOTO; YUCIIO
ABoragpo. EkcnepuMeHTanbHI METOIM BU3HAYEHHS MOJIEKYJISIPHOI Macu Ta30moi0HOi
PEUOBHHH: METOJ, SIKHH TPYHTYETHCS Ha 3aKOHI ABOTrajpo; yHIBepCallbHE PIBHSHHS CTaHy
razy, ske o0’eaHye 3akoHu boiing-Mapiorra 1 [eii-Jltoccaka; piBHaHHS Kraneiipona-
Menpeneesa. [lepionnunuii 3akon /. . MenaeneeBa y cyyacHomy (popmymtoBaHHi 1 Oy10BY
atoma. [IoHATTS Tpo CTymiHb OKHCIEHHs. PO3pI3HATH THUIHM XIMIYHOTO 3B’SI3KY: HETOJSIPHUIN
Ta MOJSIPHUH KOBAJICHTHHUM 3B'sI30K; 10HHUH 3B'130K. OCHOBHI KJIacH HEOPTaHIYHHUX CTIONYK.
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10.
11.
12.

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

21.
22.

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

[Io Take KibKiCTh pe4OBUHU? B SKUX OJMHUIISIX BUPAKAIOTH IF0 BETUYUHY?
Po3paxyBaru monsipHy Macy pedoBuHU Fey(SOy)s.

YKaxiTh MOJISIPHY Macy CyJb(aTHOT KUCIOTH (T/MOJIB):

[TosicHITh, YUM XIMIYHHH €IEMEHT BiJPi3HIETHCS BIJ IPOCTOI PpEYOBUHU?

SIK1 po3paxyHKH MOKHA 3p0OUTH, 3HAIOUU (GOPMYITY XIMIYHOI CIIOJTYKH?

SIKi OCHOBHI 3aKOHU XiMii BH 3HA€TE?

CdopmymroiiTe 3aKOH CTaJIO0CTI CKIAAy PEUOBUH

OO6uucnite 00’eM a3o0Ty (1) (H.y.), AKUM HEOOX1AHUM JUIsi [0OyBaHHS aMOHIaKy 00’ €MOM
6 JTpIB.

Po3spaxyiite B rpamax mMacy oaniei mosekynu SO,.

B sxiit rpymi nepioguunoi cuctemu . I. MenaeneeBa 3HaX0AAThCS JIYKHI MeTaln?

B kit rpyni nepioauunoi cucremu /1. I. MenaeneeBa 3HaxoATbCs raJloreHu?

S 3MIHIOIOTBCSA METaJIlyHl Ta HEMETAIIYHI BIIaCTUBOCTI €JIEMEHTIB MO MEpioay B CUCTEMI
J1. I. MenneneeBa?

Sk 3MIHIOIOTHCSI METATIYHI Ta HEMETATIYH] BIIACTUBOCTI €JIEMEHTIB IO rpymi B cuctemi Jl.
I. Menneneesa?

Sk 3a eneKTpoHHOI (GOPMYIIO aTOMa BHU3HAYUTU EJIEMEHT, SIKHM YTBOPIOE TPOCTY
PEYOBHHY 3 BJIACTHUBOCTSIMH TUIIOBOTO METaITy?

Sk 3a eleKTpOHHOIO (QOPMYJIOI0 aTOMa BU3HAUWUTU €JIEMEHT, SIKUA YTBOPIOE MPOCTY
PEYOBHHY 3 BJIACTHBOCTSIMH TUIIOBOTO HEMETAITY?

Sk 3a eleKTpOHHOW (OPMYJIOI aToOMa BU3HAUWUTH EJIEMEHT, SIKUA YTBOPIOE MPOCTY
PEYOBHHY 3 BJIACTHUBOCTSIMHU 1HEPTHOTO razy?

o Take eneKTpOHETaTUBHICTD eJleMeHTa?

SK yTBOPIOETHCS KOBAJICHTHUH 3B'130K (HETIOJSAPHUM Ta TTOISPHUI)?

S yTBOPIOETHCS 10HHUH 3B'SI30K?

Po3paxyiite cTyniHb OKHCICHHS eleMenTa S B ckiannii cromymi K,SO,.

Sk kmacugikyroTh OKCuan?

Sk 3a HhopMyI0r0 BUBHAYUTH KUCIIOTY, OCHOBY, CiJIb?

4.2. 3M-JI1 «bynoBa peyoBunu. Enepreruka xiMmiunux peakuiii»

4.2.1. IloByanuda moa0 sukoHauus 3M-JI1

HeoOxigHo miciis BUBYEHHS TEOPETUYHOTO MaTepially KOKHOI TeMH, IS TIEPEeBipKU

3aCBO€HHS 1X 3MiCTy (0a30BHX 3HAHB), aTH BIANOBII HA 3alUTAHHS JJIs camoriepeBipku. s
MOTJIMOJIEHOTO CaMOCTIHHOTO BHUBYEHHS JMCIUIUIIHU HEOOXITHO CKOPHUCTATHUCS JITEPATypOIO
(ocuoBHo¥O [1-3] Ta mogatkoBoro [11, 12, 15]), nepenik K0T HaBeEHUN HIDKYE.

=
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4.2.2. TlutanHs Ajs caMonepeBipKH cTyaeHTIB micis BuB4eHns 3M-JI1

CdopmymroiiTe 3aKOH €KBIBAJICHTIB. 3a SKUX YMOB CIPaBEJIMBUI 3aKOH €KBIBaJICHTIB?

Sk po3paxyBaTu (pakTop eKBiBaJIeHTa MPOCTOI PEYOBHHU Ta CKIATHUX PEUYOBUH (OKCHIIB,
TIAPOKCHUIIB, KUCIIOT, CEPEIHIX COJICH, KUCITUX COJIEH, OCHOBHUX COJICH)?

@dakTOop €KBiBAJIEHTA € MOCTIHHOIO YU 3MIHHOIO BETMYUHOIO?

SIk po3paxyBaTé MOJIIPHY Macy €KBiBaJeHTa pEUOBMHH, 00’ €M €KBiBaJICHTA Ta30M0110HO1
pedoBuHU?

SIKi TMIIN XIMIYHOTO 3B’SI3KY BH 3HA€TE?

Ha3BiTh 0cOOIMBOCTI KOKHOTO THITY 3 XIMIYHHX 3B’ SI3KIB.

B yomy cyTHICTh METOAY BaJlEHTHUX 3B’SI3KIB?

SIka 3aneXHICTh ICHY€E M1 TUIIOM KPUCTAIIUYHUX TPATOK 1 XIMIYHUM 3B’ SI3KOM?
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9. SIki OCHOBHI KJlaCH HEOPTaHIYHUX CITOYK BU 3HA€ETE?

10. Sk moAISIOTH KUCIOTHU 3a TX OKMCIIIOBAIBHOIO 3aTHICTIO, 32 CKJIAJIOM Ta 3a CUJIOK?

11. JloBexdiTh, 110 KUCII COJII BUSBJISIOTH JIESIKI BIIACTUBOCTI KHMCJIOT, 4 OCHOBHI COJII — JEsKi
BJIACTUBOCT1 OCHOB.

12. Sxwuii k1ac Croiyk Ha3UBaIOTh KOMITJIEKCHUMHU?

13. YoMy Ha3Ba «KOMIUIEKCHI CIIOJIYKH» TTOB’s13aHa 3 Ha3BOIO «IOABIHHI COTi»?

14. Slka HaykoBa Teopis MOSCHIOE OyAOBY Ta OCHOBHI BJIACTHUBOCTI KOMIUIEKCHUX CHOJYK?
Kum Bona 6yna chopmynboBaHa?

15. Sxi Bumu cdep po3pi3HAIOTH Y KOOPAMHAIIMHUX CIOJyKaX Ta K iX Ha3uBaroTh? Slka 13
chep y BOIHOMY pO3UHMHI IPAKTUYHO HE IUCOLIIOE HA HOHU?

16. fIxi yaCTHHKH KOMIUIEKCHOTO i0HY Ha3WBAIOTh KOMIUIEKCOYTBOPIOBAYEeM (LIEHTPaIbHUM
aTOMOM), Ta sIKi — JIiraHgaMu?

17. Atomu SIKHX €JIeMEeHTIB (S-, p-, d-, f-) yacTiire BUCTYIAIOTh SIK KOMILIEKCOYTBOpIOBaY?

18. SIx BWU3HAUAIOTH 3aps/ MEHTPAIBHOTO aToMy (KOMILIEKCOyTBOpIOBada)? SIKi 4acCTHHKHU
MOXXYTh OyTH JIiTaHIaMH?

19. o Ha3uBaOTh KOOPAUHALIMHUM YUCIOM KOMIUIEKCOYTBOpIOBaya?

20. Sk BU3HAUYAIOTH 3apsi/l KOMIUIEKCHOTO HOHY?

21. 1llo Ha3UBarOTh KOOPAMHAIITHOKO EMHICTIO (JICHTAHTHICTIO) JIiIraHiB?

22. SIk cknagaroTh Ha3BU KOMIUICKCIB: aHIOHHUX, KaTIOHHUX, CJICKTPOHEUTpATbHUX ?

23. SIx 3 TOuKM 30py BaJEHTHHUX 3B’S3KiB MOSCHIOIOTH MEXaHI3M YTBOPEHHS Ta CTPYKTYPY
KOMILJIEKCIB?

24. SIk OUCOIIOITh BOJHI PO3YMHH KOMIUIEKCHHUX CIOAYK? SIKy Amcolmiario Ha3HBalOTh
MIEPBUHHOIO, SIKY — BTOPUHHOIO?

25. o Take KOHCTaHTa HECTIMKOCTI KOMILIEKCHOTO HOHY? SIK BOHa XapaKTEepU3ye CTIHKICTh
KOMIUIEKCY MpHU po3mai?

26. Ha3BiTh OCHOBHI OHATTS XiMIYHOI TEPMOJIUHAMIKH. SIKi BUIU XIMIYHUX CUCTEM ICHYIOTh?

27. Skl Buau eHeprii MOXKYTh CYIPOBO/DKYBAaTH XiMiuHI peakmii? B skuii BHI eHeprii ix
IIEPEPAXOBYIOTh?

28. SIxi peaxiiii HA3UBAIOTHCS €K30TEPMIYHIUMHU, CHIOTEPMIYHUMU, TEPMOXIMIYHUMH?

29. ITapameTpu cucteM Ta QYyHKIIT CTAaHY CUCTEM.

30. BHyTpilHs eHepris Ta eHTajbIis K QYHKIIT CTaHy CUCTEM.

31. Temnora Ta po6orta. [lepiuit 3ak0H TEPMOJUHAMIKH.

32. 3akonu Tepmoximii. Hacnigku 3 3akony 'ecca.

4.3. 3M-JI12 «3akoHomipHocTi mepeliry Xximiunmx peakuiii. Baacrusocti
PO3YHHIB HeeJIEKTPOJIITIB Ta ejieKTpoJiTiB. OBP»

4.3.1. IToBuanus o0 BUKoHaHHA 3M-JI12

[Ticas BUBUEHHS TeM JaHOT'O MOJYJIIO Tpeba BiMOBICTH HA MUTAHHA JJIsl CAMONEPEBIPKU
CTY/ICHTIB, HEOOXITHO KOPHUCTYBATHCh KOHCIICKTOM JICKIlid, BUKOPUCTOBYBAaTH OCHOBHY[1-3]
Ta gogatkoBy [11, 12, 15] mitepatypy.

4.3.2. IlutaHHs 118 caMonepeBipKHU CTyAeHTiB nicias BuB4yeHus: 3M-J12

OxapakTepu3yiTe rOMOT€HHY Ta FeTepOTreHHY XIMIUHI CUCTEMHU.

1o po3yMitOTh IiJ HIBUAKICTIO TOMOT€HHUX Ta TE€TEPOTCHHUX PEaKIiii?

SIKi paKkTOpH BIUIMBAIOTH HA MIBUIKICTH pPEaKIini?

CyTHIiCTh Ta MaTEMaTHYHUI BUPA3 3aKOHY JIFOYMX Mac JJIsl TOMOTEHHHUX Ta TeTepOTeHHUX
CHCTEM.

5. Slke piBHAHHS OMHCYE BIUIMB TEMIIEPATypU Ta €HEprii akTUBAIlil HA MIBHJKICTh XIMIYHOI
peaxirii?

Hwnh e
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~No

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

17.

18.

19.
20.
21.

22.
23.
24,

25.

26.

217.
28.
29.

30.
31.
32.
33.
34.

35.

36.
37.
38.
39.

B womy cytHicTh Teopii akTuBaiii? [l{o Ha3uBaOTh «aKTUBOBAHUM KOMILIEKCOM»?

3a JIOMOMOrOI0 SKOTO MpaBUjia MOYKHA OINUCATH 3aJEXKHICTh MIBUJIKOCTI pPEakKIii BiJ
TeMneparypu?

lo Take karamiz? SIKi peYOBMHM HA3MBAIOTHCSA Kartaiizaropamu? JlaTm BU3HAYEHHS
TOMOTE€HHOT'0 Ta T€TEPOTreHHOr0 KaTami3y.

Onucaty MexaHi3M Jiii TOMOT@HHOTO Ta TeTEPOreHHOro KaTamidy. BHU3HAUUTH CYTHICTh
KaTanizy.

OxapakTrepusyite (pi3UdHUN 3MICT KOHCTAHTH PIBHOBArk XiMI4HOI peaKilii.

Sxi YMHHHKY BIUTMBAIOTh HA 3CYB CTaHY XIMIYHO{ piBHOBAaru?

Jlatu Bu3HavyeHHs po3unHy. [1{o Take KOHIEHTpAIlis PO3UHUHY?

Sk1 ¢i3uuHI Ta XIMIYHI IPOIECH B1AOYBaIOTHCS M1l YaC PO3YMHEHHS?

CniocoOu BU3HAYECHHS KOHIICHTpaIlii pO3YHHIB, IX MaTeMaTH4IHI BUpa3H.

SIka KOHIIEHTpAIlisl HA3UBAETHCS MOJISIPHOIO KOHIICHTPAIIEI0, OTMHUIIA i1 BUMIPIOBAHHS?
Slka KOHIIEHTpallisl HA3UBAETHCS MOJSPHOIO KOHIICHTPAII€I €KBIBAJICHTIB, OJMHUIIS il
BUMIpPIOBaHHSI?

[Ilo Ha3WBarOTh MAacCOBOIO YACTKOI PO3UYMHEHOI peduoBHHH? 3a AKOK (GopMysow il
00YHCITIOIOTH?

Slka KOHIICHTpAIlisl HA3WBAETHCS MOJSILHOIO? B sKuX onMHMISX i BH3HAYAIOTh Ta 3a
SIKO10 (HOPMYIIOIO 11 MOYKHA OOUUCITUTH?

JlaliTe BU3HAUCHHS €JICKTPOJIITaM 1 HEEIEKTPOJIITaM.

Cdopmymroiite 3akoHH 11eanbHUX po3unHiB (Payns Ta Bant-I'odda).

OxapakTtepuzyiTe  KpIOCKOMIYHMM Ta  €OyNIOCKOMIYHUH  METOAM  BU3HAYCHHS
MOJIEKYJISIPHUX Mac PO3UMHEHUX PEYOBUH-HEEIEKTPOIIITIB.

[Ilo Take 0OepHEHUI OCMOC 1 JI€ 3 TAKUM SBUIIIEM MOKHA 3ITKHYTHUCS y IPUPOIL?

J1o SIKUX CIIOJTYK 3aCTOCOBHE MOHSTTS 000YMOK POZYUHHOCIE?

OxapakTepusyiTe BJIACTHBOCTI KHCJIOT, OCHOB Ta COJIEW 3a TEOPIEI EIeKTPOTITHYHOL
corianii.

Axi BuAM colied MIAIATaloTh Tigpodizy? ki coml He TiApomi3yloThes? SIK BITUBAE
TiApOIIi3 Ha 3HAYCHHS BOJIHEBOTO IMoKa3HUKa pH po3unHy coui?

Jaiite Bu3HaueHHs BogHeBOro nokaszHuka (pH). Ske 3nauenns pH y pi3Hux cepenoBuiiax
PO34MHIB?

SIKi pe4OBHMHU HA3UBAIOTh KUCIOTHO-TY)KHUMH 1HIUKATOPaMH?

SIxi 3HauenHs npuiiMae pH y po3unHax pi3HUX THUIIIB COJEH?

Ski daxkTopu BIUIMBAIOTh Ha MPUCKOpEeHHsS peakuii rigpomnizy? IlosicHiTh, womy. Sk
MOJAABUTH T1APOTI3?

UuM BIAPI3HAIOTHCS OKUCHO-BIHOBHI peakilii BiJ IHITUX XIMIYHUX peakiiii?

Sxi mporecy Ha3UBAKOTHCSA OKUCHEHHSM Ta BIJTHOBJICHHSIM ?

[I{o BimOyBa€eThCSA 3 OKUCHUKOM Ta BIAHOBHUKOM I1iJ1 yac mpotikanas OBP?

YuM xapakTepHu3yeTbCs CTYIIHb OKUCHEHHS?

SIKi pe4yoBMHM € THUIIOBUMHU OKHCHHKAMH, TUIIOBUMHU BiJHOBHHKAMH, Ta SIKI TPOSBISIOTH
OKHCHO-B1/IHOBHY MOJIBil{HICTH?

Ak 3anexuTh nepedir OKMCHO-BITHOBHOTO MPOIECY Bif peakiiii cepenoBuia? HaBenmith
MPUKIIA/IH.

VY oMy CYTHICTh peakxilii OKHCHO-BIAHOBHOTO JTUCIPONOPIIOHYBAHHS?

Sk po3paxyBaTh MOJISIPHY Macy €KBiBaJCHTa OKHCHHMKA Ta BiJITHOBHHUKA?

Sxi ICHYIOTh THUIIM OKUCHO-BITHOBHUX peaKIlii?

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

4.4.1. IloByanud moao sukonanusa 3M-I11

[Ticast BUBUEHHS TEM JAaHOIO MOJYJIIO Tpeba BIAMOBICTU HA MUTAHHA JJIs1 CAMONIEPEBIPKU

CTYJIEHTIB, HEOOXITHO KOPUCTYBAaTUCh KOHCHEKTOM JIEKI[Ii Ta NPaKTUYHUX 3aHSTh,
BUKOPHUCTOBYBAaTH OCHOBHY[ 2, 3] Ta nogaTkoBy [7, 16, 17] miteparypy.
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4.4.2. TIuTaHHs 1J5 caMoliepeBipKu cTyIeHTiB micjisi BuBuYeHHss 3M-I11

[I{o Ha3uBalOTh €KBIBAJIEHTOM PEYOBUHU?

3a AKMX YMOB CIIPaBEJIMBUI 3aKOH €KBIBAJICHTIB?

Sk po3paxyBaTu (akToOp €KBIBAJIEHTY MPOCTOI PEYOBHHM Ta CKJIAJHUX PEUOBUH (OKCHIIB,
T1APOKCHUIIB, KUCIIOT, CEPEIHIX COJICH, KUCITMX COJIeH, OCHOBHHUX COJICH)?

Sk po3paxyBaTh MOJIIPHY Macy €KBIBaJ€HTa pPEYOBUHU Ta EKBIBAJECHTHUN 00’eM
ra3onoAioHoi pe4yoBUHU?

YoMy nOpiBHIOE KUTBKICTh PEYOBHHU €KBIBaJICHTA?

dakTop CKBiBaJICHTa € TMOCTIMHOK 4YH 3MIHHOK BelnunHow? Bim skux daxTopiB
3aJIe)KUTh 3HAUCHHS €KBIBAJICHTa PEUOBUHH?

Haiinite mpocrtimy ¢opmyiny pedoBuHHM, sika BMimye (3a macoro) 43,4 % Na,
11,3% C, 45,3 % O.

Busenite MonekynsipHy GopMyiny pedoBUHH, sika BMillye (3a Macoro) 39,14 % Byrrerrto,
52,16 % oxcureny Ta 8,7 % rigporeny. I'yctmna 11 mapm 3a BomHEM
D(H,) = 46.

Ha neitrpanizanito 2,45 r kuciaotu noTpiOHO BUTpatutu 2 T rigpokcuny Hatpito (NaOH).
BusnaunTti MOIISIpHY Macy €KBiBaJIeHTa KHCIIOTH.

[Ipu B3aemonii 5,95 r geskoi peuoBunu 3 2,75 r consHoi kucnoru (HCI) orpumanu 4,4 r
couti. Po3paxyiiTe MoJIsIpHI Macu €KBiBaJIeHTA 11i€1 pEYOBUHU Ta COJIi, IKY OTPHUMAJIH.

Maca 1 1 kucHio (O,) nopiHioe 1,4 r. CKUIbKH JIITPIB KUCHIO BUTPAUYETHCS IIPU 3TOPSIHHI
21 r marHito, (hakTop eKBiBaJIEHTa SIKOT0 JOPIBHIOE 1/2.

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

Hanumite enexkTpoHHO-rpadgiuHy KOH(]irypaumiro Ta €JeKTpOHHY (opMyildy aroma
eJIeMEHTa, 3apsija sAapa SKOTro JOpiBHIOE + 22. YKaxiTh HOro MOJOXKEHHS Yy CHCTEMI
J. I. Menneneena. Jlo sikoro cimeicTna (-s, p, d, f ) HamexxuTh mei enement? J{s KOKHOTO
3 BaJICHTHUX €JICKTPOHIB HAMMUIIITH 3HAYCHHS 4-X KBAHTOBUX YHCEJ.

HaBeniTe npukiaau piBHSHb peakiii, sSKi MIATBEP/UKYIOTh CJIa0Kl KHUCIOTHI BJIACTUBOCTI
takux amporepuux rigpokcunis: Be(OH),, Al(OH)3;, Zn(OH),, Cr(OH)s.

Onumrite npoctopoBy OynoBy mosekynu MgCl,. Bkaxite Tun riOpuamsaiiii aTOMHHX
opOiTanel eHTPaIbLHOTO aToMa.

BuzHaute 10HU, SK1 YTBOPIOIOTHCS Y BOJHOMY PO3UHHI i1 Yac AUCOINAIlT Oapito XJIOpUIy.
VYkaxiTh cxemy peakilii i0HHOTO OOMiHY y BOJHOMY PO34YHHI, ITiJl Yac sIKOT yTBOPIOETHCS
ocaJ.

Jaiite Ha3By komiuiekcHii cmonyii [Cu(NHs)s](OH),. Jlo sikoro Thiy BOHaA HaaeKiTh?
BkaxiTh KOMIIJIEKCOYTBOPIOBaY, HOT0 KOOpAMHALIWHE 4YHCIO, CTYNEHb OKHCIICHHS.
BkaxiTe miranau, iX cTeniHb OKHCHEHHS, JeHTaHTHICTh. Hanmumnith enekTpoHHo-rpadiuyHy
KOH(pirypariro Ta eJeKTpOHHY (QopMyiy i10Ha KOMILJIEKCOYTBOPIOBada, BH3HAUTE THII
ribpuamn3aiii aTOMHUX opOiTanell 10Ha KOMIUIEKCOYTBOpIOBaYa Ta MPOCTOPOBY CTPYKTYPY
KOMIIJIEKCHOTO 10Ha.

Busnauntu cranmaptHi 3MiHM eHTanbmii AH B peakiisix Ta 3poOMTH BHCHOBOK PO
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TEIJIOBUM €(hEeKT peaKIliii:
4N H3(r) + 502@) = 4NO(F) + 6H20(H)
4N H3(r) + 302(r) = 4N2(F) + 6H20(n)
20. Busnauntu eHTanbIi0 po3kiany 6,72 1 CHy.
21. Busnauntu entanbiito yrsopenns 10,2 r Al,Os.
22. O6uncnutu AS XIMIYHOI peakirii 3a CTaHJapTHUX YMOB 1 3pOOUTH BUCHOBOK
8HI (1) + HzSO4 () 4|2(T) + st () + 4H20 ®
23. Yu MOKJIMBUH caMOJOBUILHUHN TIepeOir peakilii Mpu cCTaHAapTHUX YMOBax?
CoHg (1) + 1,50: () = 2Crpag) T 3H20 ().
24. BuzHaunTH 3MiHY cTaHAapTHOI eHeprii ['160ca peaxiiii Ta MOXJIMBICTH CaMOJIOBITHBHOTO
nepediry peaxiii
CO ) + 3H2 ) — CH4 (™) + Hzo ()

45, 3M-I12 «Po3paxyHku MIBHAKOCTI XiMiYHHX peakuiii, BCTAHOBJIEHHsI piBHOBArH.
Cnoco0u BHMpakeHHSI KOHIEHTpauiii po3umHiB. BuaacTuBocTi po3umnHIB
HEeJIEKTPOJIITIB Ta eJeKTPoJiTiB. BB rigpoizy coseii na pH. Criaaganns
piBHsiHb OBP»

45.1. IToBuanus moxo BukoHanusa 3M-I12

[Ticns BUBUGHHS TEM JTAaHOTO MOAYJIO TpeOa BIAMOBICTH Ha MUTAHHS IS CaMOIIePEBIpKU
CTYJCHTIB, HEOOXiJIHO KOPHCTYBAaTUCh KOHCIICKTOM JIEKIIIH Ta MPAKTUYHHX 3aHATh,
BUKOPUCTOBYBAaTH OCHOBHY[2, 3] Ta nomatkoBy [7, 16, 17] miteparypy.

4.5.2. TluranHs 1Jis1 caMonepeBipKH cTyAeHTIB micias BuBYeHns 3M-112

=

Sxi peakirii Ha3UBaIOTHCSA HEOOOPOTHUMHU Ta 0OOPOTHUMU?

Koy Hacrae xiMiuHa piBHOBara?

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

3a I0IMOMOT OO0 SIKOTO MPUHITUITY MOXKHA SIKICHO BU3HAYUTH HAMPSM 3PYIICHHS pIBHOBAru?
3a SKUM TEPMOJAMHAMIYHUM KPUTEPIEM MOXXKHA BU3HAYUTH, IO CHUCTEMA 3HAXOIUTHCS B
piBHOBA31?

6. Peaxiis nporikae 3a cxemoro: PClg(r) = PCls(r) + Cly(r), AH = +92,59 x/[)x/monb. Sk
Tpeba 3MIHMTH a) TeMmmeparypy, O) THCK, B) KOHIICHTpAIlil0 BXIJHUX PEYOBUH, II100
3CYHYTH piBHOBAry y Oik mpsMoi peaxirii, ToOTO 301IbIIUTH BUX1]T XJIOPY?

7. Bwu3HauyTe KOHCTAHTY PIBHOBArd Jijii TOMOTCHHOI CUCTEMH:

2NO(T) + Oy(1) = 2NO4(T),
SKIIO KOHIIEHTpAIlii pearyrounx pedoBHH Yy CTaHi piBHOBAru:
[NO]p. = 0,20 mons/1; [O,]p. = 0,1 monb/11; [NO;]p. = 0,1 moms/m.
8. 3ammcaTu BUpa3 MIBUJKOCTI IPSIMOI Ta 3BOPOTHOI PEAKIii A CUCTEM:
COy(r) + C(1) = 2CO(1) CaO(1) + COy(r) = CaCOs(T)
Bu3HaunTH SIK 3MIHUTHCS MIBHJIKICTh PEaKiliil mpy 301IbIIEHH] KOHIICHTPAIii BUX1IHUX
PEYOBHH B 2 pasu.
9. Sk 3MIHUTBCS MIBHIKICTH MPSIMUX Ta 3BOPOTHHUX PEAKIIiH, SKIIO 33 CTaJ0i TeMIEepaTypu
KOHIICHTpAIIisl KOXKHOI PEYOBHHU 3MEHIIUTHCA B 2 pa3u?
2H,(1) + Oy(1) = 2H,0(1) FeO(t) + Hy(r) = Fe(t) + H,O(T)
10. Sk 3MIHUTBCS MIBHUIAKICTh MPSMUX Ta 3BOPOTHUX PEAKIIIM, SKIIO TUCK y CUCTEMI 3pOCTE B
3 pazu?
CHy(r) + H,O(r) = CO(T) + 3H,(T) C(1) + COy(r) = 2CO(T)

no

o s
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24,
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26.
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28.
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30.
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36.

[Tpu migBumenHi temneparypu Ha 10 °C mBUIKICTH peakilii 3pocia B 2 pa3u. Y CKUIBKH
pa3iB 30UIBIIMTHCS MIBUAKICTD ITi€T peakIlii mpu migBuileHH1 Temrepatypu Ha 50 °C Ta Ha
20 °C?

Haiite Bu3HaueHHs po3unny. l1{o Take KOHIIEHTpallisd pO3UYUHY?

Ha3BiTh cmocoOu BU3HAUCHHS KOHIICHTPAIIll pO3YHHIB, IX MaTeMaTH4YHI BUpPa3H.

Ha siki 1B1 rpynu AUIATH crocOOM BUpa3y KOHILIEHTpALii PO3UMHIB 1 IS SIKOT 3 HUX BOHU
OLIHIOIOThCA 0€3po3MipHUMU BennurHaMu? HaBeniTe npukiaau.

[Ilo Ha3WBarOTh MAacCOBOIO YACTKOI PO3UYMHEHOI pedoBHHH? 3a KO (GOopMysow il
00YHCITIOIOTH?

[Ilo Ha3MBaIOTh KOHIEHTPAILI€}0 KOMIIOHEHTA y PO3YNH1?

Axi maHi HEOoOXITHO 3aCTOCYBAaTH MJIs TMEpepaxyHKYy MacoBOi KOHIIGHTpaIlii po34uHy B
00’eMHI Ta HaBMaKU?

Ska MonsipHa KOHIIEHTpallisl eKBiBaJeHTIB po3uuHy, B 300 mu sikoro mictutbes 10,5 T
inkoro kanito?

Pozpaxyiite: a) BincotkoBy (C%), 6) monspay (Cm), B) HopMmansHy (CH), T) MOJIsIIbHA
(Cm) xonuentpauii po3unny HzPO,, mo yrBopuBcs npu po3unHeHHi 18 r kuciotu y
282 cm® Boxw. I'yctuna po3unny p = 1,031 r/em’. Yomy nopieatoe Tutp (T) pozunny?
Busnaure pH po3unHy coili, sika yTBOPIOETHCS B PE3YNIbTATI B3a€MOIi1 T1IPOKCHIY HATPIIO
Ta KapOOHATHOI KUCJIOTH.

Busnaure pH po3uuny coii, sika yTBOPIOETbCS B PE3yNbTATlI B3a€EMOJIT HITPATHOI KUCIOTH
3 TIIPOKCHUIOM Oapiro.

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

Hamumiite BuUpasw CTymiHYacTUX KOHCTAHT Aucomiamii jsi opTodocdaTHOT KHCIOTH
H3PO,,

[Ilo Take iOHHMIA T00YTOK BOAM?

Jlaiite Bu3HaueHHs BojAHEBOro mnokasHuka (pH). SIki BuM 3HaeTe KHUCIOTHO-TYXKHI
1HIUKaTOpHU?

SIky peakiiito Ha3uBalOTh TiAponi3? Ski TUMU coyeil TiapomizyoTh? Skuil THI coliel He
niJyIsirae peakiii riipodizy? Ski 3HaueHHs npuiiMae pH y po3unHax pi3HUX TUIIB coJieit?
3a SIKUM MOKa3HUKOM BU3HAYAIOTh CUJTY Ta CJIa0KICTh KUCIIOT Ta OCHOB?

OxapakTepusyiTe CTYHiHb TiApONi3y Ta KOHCTAHTY TiApPOIi3y. YKaxiTh, SK BOHU 3B’ s3aHi
MOMIX CO0010.

Sxi ¢daxkTopu BIUIMBaIOTH Ha MPUCKOPEHHs peakuii rigponizy? IloscHiTe, dyomy. Sk
MOJAABUTH T1ApOTi3?

Bu3HaunTH KOHIIEHTpAIliF0 10HIB BOJIHIO, Tiapokcua-ioHiB Ta pOH B po3umni, pH sikoro
JOPIBHIOE 5,8.

Sxi nporecu Bi1OYBaOTHCSA 3 OKUCHUKOM Ta BIAHOBHUKOM I1iJ1 yac mpotikanas OBP?

o Take cTymiHb OKUCHEHHSA?

Sk 3anexuTh nepedir OKMCHO-BITHOBHOTO MPOIECY Bif peakiii cepenosuina? HaBenitsh
TIPUKJIAJIH.

SIKi MeToIM BUKOPHUCTOBYIOTH IS CKIajaHHs piBHSHb OBP?

Slka TOCHIIOBHICTh CKJIAJaHHS OKMCHO-BIJTHOBHHMX pEakilii METOJAOM EeJIEKTPOHHOTO
Oanancy? HaBeniTh mpukiagy.

Ska mocniIOBHICTh CKJIaJJaHHS OKMCHO-BITHOBHHMX PEAKI[ii METOJIOM €JIeKTPOHHO-10HHOTO
6anancy? HaBenite mpukiaau.
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4.6. 3M-JIa6l «CrexiomeTpuuHi po3paxyHku. 3akoH ekBiBajeHTiB. TemnoBmii
edexT ximiunux peakuii. Posunnn. I'inpo.is coneii. OBP»

4.6.1. IloBuanuga moa0 sukonanusa 3M-J1aol

[Ticast BUBUEHHS TEM JAAHOIO MOJYJIIO Tpeba BIIMOBICTU HA MUTAHHA JJIsl CaMONIEPEBIPKU
CTYJEHTIB, HEOOX1IHO KOPUCTYBATHCh KOHCIIEKTOM JIEKI[Il Ta METOJUYHHMH BKa3iBKaMH /10
1a0opaTOpPHUX POOIT, a TAKOK METOAMYHHUMH BKa3iBKaMH JI0 CAaMOCTIHHOT pOOOTH CTY/EHTIB;
BHKOPHUCTOBYBATH OCHOBHY[2, 3, 4] Ta nogatkoBy [16-19] miteparypy.

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

[IuTands U1 caMOIIEPEBIPKU MICIsI BUBYEHHS MaTepiaiiB JadopatopHoi podotu Nel

SIK npaBWIIBHO HATIOBHATH MINETKU P1IKUMH HEOE3MEUHUMHU PEUOBUHAMU ?

Yu MokHa Ha 1a60pPaTOPHOMY CTOJI1 BUMIAPIOBATH OpPTaHiuHI PO3YMHHHUKHU?

3. Slxy HeOe3neKy sl MPAIfOI0YOro CTAHOBISATH PO3YMHU KOHIIEHTPOBAHUX KHUCIIOT Ta JIYT, a
TaK0>X TBEP/1 JIYT'H Ta Napu KUCIOT?

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

5. 3 SKMMHU HarpiBaJbHUMHU NpUOOpaMU MOKHA NPALIOBAaTH, SAKIIO MA€Nl COpPaBy 3
BOTHEHEOE3MEYHIMH YU JIETKOTOPIOYHMH PEIYOBHHAMU ?

6. Sk mpaBWIBLHO HATrpiBaTH TBEP/I Ta PIIKI PEUOBUHH Y XIMIYHOMY MOCYi?

7. SIki MipHu TIepIIOi JOTIOMOTH IIPH TEPMIYHUX OOMaICHHSIX IIKIpH?

8. SIki Mipu mpUIMarOTh MPHU MMOPAHEHHIX a00 Topi3ax CKIOM?

9. JSIki mipu nepiroi HeoOX1THOCTI MPUHMAIOTh ITPHU BUHUKHEHHI MOXapy?

10. IIlo HeoOXiaHO 3pOOUTH IIPH OTPYEHHI TapaMu HEOE3MEUHNX PEUYOBUH?

11. SIk npu3BOJATH BUJIJIEHHS OTPYTH 3 OPTraHi3My MPH IITYHKOBUX OTPYEHHSX?

12. Slka ocHOBHA YacTHHA K TEXHOXIMIYHUX, TaK W aHATITHYHUX Tepe3iB?

13. 3a 1omoMOToI0 SKOTO MPUCTPOIO APETHP BBOJUTHCS B JIi10?

14. Konu MOKHa KJIacTH Ha Yalll TEpe3iB BaXXKU Ta MPEIMET, [0 3BAXKYIOTh: SIKIIO apeTup
MIJHATUN Yd OMYyIICHUI?

15. Jle Ginpire BigHOCHA MOXHWOKA 3Ba)KyBaHHS JIBOX HaBaKOK: 2 T yu 15 1?

16. Ilpwu sxiit TemnepaTypi MOXKHA 3BaXKyBaTH MPEIMETH a00 peaKTUBH?

17. Ha sxy uamy Tepe3iB MOXKHa KJIACTU MpPEIMETH Ta PEaKTHBH, Ta Ha SIKy — Baxku? Yu
MOHA JICTaBaTU BAXKKU 13 MIYXJISIAN PyKaMu?

18. V sxomy mocy/ii MO>KHA 3BaXKyBaTH PEaKTUBU?

19. SIxa TOYHICTH 3Ba)KyBaHHS HAa TEXHOXIMIUYHUX Tepe3ax”?

A

[Iuragus JUis caMOIIEPEBIPKYU Hic/s BUBYEHHS Marepialiis JtadopaTtopHoi podortu Ne2

1. B 4omy nomsirae CyTHICTh TPaBIMETPUYHOTO aHATI3Y?

2. SIki po3paxyHKH MOXKHA BUKOHATH, 3HAIOYH (GOPMYITY CHIOTYKU?

3. B 4Yomy mnomnsramTh BIAMIHHOCTI MK MPOCTIIION (EMIIPUYHOIO) Ta MOJEKYJISIPHOIO
(ictuHHOI0O) (hopMyIamMu XiMIUYHOT CTIOTYKH?

4. 1llo Ha3WBarOTh BiTHOCHOIO TYCTHHOIO TIApW PEYOBHHHU BiTHOCHO iHIIIOTO Ta3y?

5. CdopmymioiiTe 3ak0oH ABOTaapo.

6. SIki pe4OBMHM HA3MBAIOTh KPUCTAJIOTIApATAMU?

7. B 4omy mossrae MeToJ BU3HAYCHHS (DOPMYNIH KPUCTAJIOTIAPATy 3a BHIAICHHSM JIETKOTO

KOMIIOHEHTY?

8. Ilpm sakiii TemmepaTypl MOXHA HarpiBaTH KpUCTAJOTIApaT MIAHOTO KyHopocy, He
JOIMyCKAaI4y pyHHYBaHHS 0€3BOIHOI cOTi?

9. Slxuii 3aKOH BUKOPUCTOBYIOTH JIJIsl PO3PAaXyHKY (hOPMYIIH KpUCTANIOT1IpaTy?
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[luTaHHs A58 caMONEPEBIPKHU IMicJis BUBYEHHS MaTepiaiiB J1abopaTopHoi poboTu Ne3

[Ilo Ha3uBalOTh €KBIBAJIEHTOM PEYOBUHU?

CdopmymroiiTe 3aKOH €KBIBaJIEHTIB. 3a IKMX YMOB CIIPaBEIMBUI 3aKOH €KBIBAJICHTIB?
[Ilo Ha3uBaOTHh PAaKTOPOM E€KBIBAJIIEHTY PEUOBUHU?

Sk po3paxyBaTu (akTOp €KBIBAJICHTY MPOCTOI PEYOBHHH Ta CKJIAIHUX PEUYOBUH (OKCH/IIB,
T1APOKCHUIIB, KUCIIOT, CEPEIHIX COJICH, KUCITMX COJIeH, OCHOBHHUX COJICH)?

Sk po3paxyBaTh MOJSIpHY Macy €KBIBAJIEHTY pEUYOBHMHHM Ta €KBIBAJEHTHUN 00’ eM
ra3onoaioHoi peyoBUHU?

Yomy nOpiBHIOE KUTBKICTh PEUOBUHU €KBIBAICHTY?

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

Onna # Ta X KUIBKICTH MeTany croiydaerbes 3 0,2 T okcuceny Ta 3 3,17 T rajoreny.
Busznauntu MOJSIpHY Macy €KBiBaJICHTY TaJIOTeHY.

Ha neitrpanizauito 2,45 r kuciotu notpiOHO BUTpaTUTH 2 T rigpokcuay Hatpito (NaOH).
Busznauntu MOJISIpHY Macy €KBiBaJ€HTY KHCIOTH.

[IuTands U1 caMOIIEPEBIPKU HICIsI BUBUEHHS MaTepiaiiB JadoparopHoi podotu Ned

[Ilo BuBYa€ XiMiuHA TEPMOIUHAMIKA?

OCHOBHI MMOHATTS XIMIYHOI TepMOAMHAMIKH. Bunu cucrem.

SIki BUIM eHeprii MOXYTh CYIPOBOJUKYBATH XIMIYHI peakuii? B skuit Bun eHeprii ix
IIEPEPAXOBYIOTh?

Sxi peakIlii Ha3UBaIOTHCSA EK30TEPMIYHUMU, CHIOTCPMIYHIUMH, TEPMOXIMIYHUMH ?

Ha3BiTh mapameTpu cucteM Ta QyHKIIIi CTaHY CHCTEM.

BHyTpiliHs eHeprist Ta eHTanbMis K QYHKII CTaHy CUCTEM.

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

[luTaHHs AJ19 caMONEPEBIPKU MicJid BUBYEHHS MaTepiaiiB JIabopaTopHOi po6oTu Ne5

JlaiiTe BU3HAYECHHS PO3UYUHY.

o Take KOHIIEHTpAIlisl PO3UUHY?

SIki po34MHU HA3UBAIOTH KOHIICHTPOBAHUMU Ta SIKI — p030aBIECHUMU?

OxapakTepusyiTe crnocoOM BHU3HAYEHHS KOHIICHTpAIllli PO3YMHIB Ta 1X MaTeMaTHUYHI
BHpa3HU.

Ha sxi nBi rpynu moJiisitoTh COCOOHM BUpa3y KOHIEHTpAIl PO3YMHIB 1 JIJIsl KO 3 HHUX
BOHU OLIIHIOIOTHCS 0e3po3MipHUMH BennunHamu? HaBeiTe npukiiaau.

SIK po3paxoByIOTh KOHIIEHTpALii IPH 3MIIIyBaHHI pO3YUHIB?

Pozpaxyiite MomsipHy koHueHtpamito 20 %-ro po3uuHy XJOPUIHOI KHCIOTH, BIHOCHA
ryctuHa sikoro 1,1 r/em>?

Sxa MoysipHa KOHIIEHTpaIlisl ekBiBajieHTa po3uuHy, B 300 mu sikoro mictutbes 10,5 T
TiIpOKCUIA Kamiro?

[Ilo Ha3WBarOTh MAacCOBOIO YACTKOI PO3YMHEHOI pedoBHMHHU? 3a sKkor Gopmylo ii
00YHCITIOIOTH?

VY YoMy CyTHICTh MpaBuiia 3MIITyBaHHA (MIPABUJIO «XPECTay) MPU MPUTOTYBAHHI PO3UUHY
MPOMIKHOT KOHIIEHTpAIii 3 OLTbII pO3BECHUX Ta OLIBII KOHIEHTPOBAHUX PO3YUHIB?

Slka KOHIIEHTpaIlisi HAa3UBAETHCA MOJBSILHOIO? B sKMX OoAMHMIIIX 1i BU3HAYAIOTH Ta 3a
KO0 (POPMYIIOIO ii MOKHA OOUUCITUTH?

B domy monsrae ocoOMUBICTH PO3paxyHKY KOHIIEHTpalii KOMIIOHEHTIB PO3YUHY TNPHU
MPUTOTYBaHHI HOTO 3 KPUCTANOT1IpaTy Ta BOAU?

SIK1 1ICHYIOTh CIOCOOM MPUTOTYBAHHS PO3UMHIB?

SIK BU3HAUWTHU TYCTUHY PO3YHHY 3a JOTIOMOT'0I0 apeomeTpa’?

SIxi mpaBuMIIa MOBO/IKEHHS 3 apEOMETPOM?
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[luTaHHs S8 caMONEPEBIPKHU MMiciis BUBYEHHS MaTepiaiiB JlabopaTopHOi poboTu Neb
SIKi pe4OBMHU HA3UBAIOTh €JIEKTPOIITAMU?

3a SIKUM TPUHIUIIOM €JIEKTPOJIITH MOAUISIOTh Ha CUJIBHI, CepeIHBOI CHITH Ta cIabKi?
1o Take cTyneHp AvcouUialii Ta KOHCTaHTa IUCOLialii eleKTpotiTa?

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

Sxi HeopraHiYH1 PEUOBHHH € €JIESKTPOTITaMuU?

Sk B110yBa€ThCs CTyMiHYACTA TUCOLIAIIIS CITAOKUX €IEKTPOJIITIB?

[Ilo Take ioHHMI T0OYTOK BOM?

JlaliTe BU3HAYCHHS BOJHEBOTrO Mmoka3zHuka (pH).

Sxe 3HaueHHs pH y pi3HUX cepenoBUILAX BOJHUX PO3UYHHIB?

. SIKl pe4OBHHHM Ha3UBAIOTh KUCIOTHO-ITYKHUMU 1HAUKATOpaMu?

. SIKy peakIiito Ha3UBarOTh T1APOTI3?

. SIki TUTIK coutei riponi3yroTh? SKkuii TUIT cojiel He MiIsarae peakilii riapomizy?
. 3a KMM MOKAa3HUKOM BHU3HAYaIOTh CUJTY Ta CIAOKICTh KUCJIOT Ta OCHOB?

. SIxi 3HaueHHs npuitMae pH y po3durHax pi3HUX THIIB COJCH?

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

. SIx moaBUTH T11p0Ii3?

[Iuragus Ui caMOIIEPEBIPKH HiCJs BUBUEHHS MaTepiaiiB jadopaTopHoi podoru Ne7

SIxi ipoliecH Ha3UBAIOTHCS OKUCIICHHSIM Ta BiJTHOBJICHHSIM?

Sxi mpouiecu BiIOYyBatOTHCS 3 OKUCHUKOM Ta BITHOBHUKOM TiJ yac npoTikanHs OBP? Yum
XapaKTEePU3YETHCS CTYITIHb OKHCICHHS ?

Y 4oMy CYTHICTh peaKilii OKHCHO-BIJIHOBHOTO AUCIPOTIOPIIIOHYBAHHS?

Sk po3paxyBaTu (akTOp €KBIBAIEHTY Ta MOJISIPHY Macy €KBIBaJIEHTY OKHCHHMKA Ta
BITHOBHHKA?

Sxi ICHYIOTh THUIIH OKHCHO-BITHOBHUX peaKIii?

Ska TOCIIIOBHICTh CKJIAJJaHHS OKHCHO-BITHOBHUX PEAKIIil METOJOM €JIEKTPOHHO-I0HHOTO
Oanancy? HaBenith npukiaam.

Ha3BiTh OKMCHUKH, [II0 MAIOTh BEIMKE 3HAYCHHS y TEXHIIIl Ta Ja0OpaTOpHii MPaKTHIII.

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

5.1. TectoBi 3aBIaHHSA 10 MOAYJIbHOI KOHTPOJIbHOI po0oTH MoxyJast 3M-«0»

Cepen HaBeieHHX (DOPMYITFOBaHb BUOEPITH 3aKOH CTAJIOCTI CKJIay PEYOBUH
[3, c. 10-11; 6, c. 23-24]

Cepen HaBeneHuX (HopMyIT BU3Ha4YTE (POPMYITy OCHOBH [5, c. 85-93; 6, c. 39-44]
Cepen nepeniueHux BUOEPITH HOPMYITY KUCIOTH [5, c. 76-84; 6, c. 39-44]
Cepen HaBeneHuX GopMyl BUOEPITH GopMyITy COi [5, c. 93-103; 6, c. 39-44]
Cepen HaBeneHUX (HopMyI1 BUOEPITH HOPMYITY OKCHIY [5, c. 70-75; 6, c. 39-44]

Bubepith npaBuibHe 3HaU€HHS MOJISIpHOT Macu opTtodocdaty Hatpiro NazPO,
[1, c. 7-8; 6, c. 26-28, 44-45; 9, c. 6-18; 10, c. 10-40]
Bubepits npaBuibHe 3HaUYECHHS MOJIIPHOT Macu cynbdary 3amiza (11).
[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 00’em (1) Bianosinae 1 monb razy NO,?
[1,c. 7-8; 6, c. 26-28; 9, c. 6-18; 10, c. 10-40]
Bubepits BipHe 3HaueHHs Macu (T) 1 Mmonexkynu niokcuaa kapoona CO,
[1, c. 7-8; 6, c. 26-30;9, c. 6-18; 10, c. 10-40]
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11. Sxwuii 06’eMm 3aiimae 1 moab kucHio (0,)?  [1, ¢. 7-8; 6, ¢. 26-28; 9, ¢. 6-18; 10, c. 10-40]
12. Cepen nHaBeneHux (GopMysn BHU3HAUTE PSAOOK, YTBOPEHUU JIHIIE 3 THX EJIEMEHTIB, SKI
HA3WBAIOTh JIY)KHUMHU METaJlaMHU. [5, c. 22-30; 6, c. 46-52; 9, ¢. 19-37; 10, c. 40-82]
13. Busnaure paa0K, yTBOPEHHI JIUIIE 3 THX €JIEMEHTIB, SIKi HA3UBAIOTh TaJOT€HU
[5, c. 22-30; 6, c. 46-52; 9, c. 19-37; 10, c. 40-82]
14. BusHaure psAIOK, YTBOPEHUH JIMIIIE 3 TUX €JIEMEHTIB, K1 HA3MBAIOTh 1HEPTHI (O1aropoIHi)
rasu [5, c. 22-30; 6, c. 46-52; 9, c. 19-37; 10, c. 40-82]
15. Ha3BaTH eeMeHT, eleKTporHa Gopmyina sikoro 1s22s%2p*
[5, c. 22-30; 6, c. 46-52; 9, c. 19-37; 10, c. 40-82]
16. BubepiTh enemMeHT, MeTaliqHi BIACTHBOCTI SIKOTO HAHCHITBHIIII:
[5, c. 22-30; 6, c. 46-52; 9, c. 19-37; 10, c. 40-82]
17. BubGepiTh eeMeHT, HeMeTaTI9H1 BJACTUBOCTI SKOTO HaWCHUITBHIIIII:
[5, c. 22-30; 6, c. 46-52; 9, c. 19-37; 10, c. 40-82]
18. Bubepith, siky macy (r) kucimotu HCI tpeba momatm mo 10 rpamiB myry KOH, mo6

IpOMIIIa peakifisi HeWTpaizamii [6, c. 43-45]
19. fIxa 3 mpuBeACHUX peaKIliii € peakiiero oOMiHy? [5, ¢.30-32]
20. Slka 3 mpUBENEHUX PEaKIiil € peaKIiero CIOTyICHHs? [5, c. 30-32]
21. Slka 3 mpUBEIEHUX PEaKIliil € peakIier po3Kiaay? [5, c. 30-32]

5.2 TecToBi 3aBIaHHS 10 MOYJ/JbHOI KOHTPOJIbHOI po6oTn Moay.asa 3M-JI1

1. Bubepitp, sIKy BJaCTUBICTh XapaKTEPHU3y€E MarHiTHE KBAHTOBE YHCIIO.

[1, c. 18-19; 6, c. 82-85]
2. BubepiTs, sIKy BIaCTHBICTh XapaKTEepPHU3ye CIIIHOBE KBAHTOBE YHUCIIO.

[1, c. 18-19; 6, c. 82-85]
3. OOepiTh nMpaBUWIbHY (HOPMYITY BUIIIOTO OKCUIY €JIEMEHTY 3 €JIEKTPOHHOI0 KOHQIrypaIieo

atoma 1s225°2p°3s%3p°3d'%4s°4p? [1, c. 22-27; 6, c. 47-54, 85-99]
4. OO6epiTh, SKHM  €JIEMEHT  BIJMOBIAa€  EIEKTPOHHIM  KOH(Iryparmii  aTtoma
15%25%2p°3s%3p°3d'%4s%4p° [1, c. 22-27; 6, c. 85-99]
5. BuGepiTh YoMy JOPIBHIOE YHCIIO HEHTPOHIB y siapi i3otommy *'O [1, c. 16-17; 6, c. 103-106]
6. BuOepith, sKi 3 pCUOBHH HE BiTHOCATHCS 0 METAJIIB [1, c. 22-24; 6, c. 100-103]

7. Tlpu po3umHEHHI Kajio y BOJI BUIUISIEThCS roprounii ra3. Bubepits 11eii ras.
[1, c. 22-24; 6, c. 100-103]
SIke 3HAUEHHS BAJICHTHOCTI MarHi0 B yCiX HOro crojaykax? [1, c. 22-24; 6, c. 100-103]
9. SIki peyoBMHU yTBOPIOIOTHCS MpH B3aeMoii rigpokcuay dpepymy(Il) 1 H,SO,4
[2, c. 15-22; 6, c. 39-44]
10. BuGepith BapiaHT BiNoBifi, B sikomy nepepaxoBani TIJIBKU okcuam nemeranis
[2, c. 15-22; 6, c. 39-44]
11. BuGepere BapiaHT BianoBifi, B skomy nepepaxoBati TIJIbKU okcunu meraniB
[2, c. 15-22; 6, c. 39-44]
12. Kpamum npoBiIHUKOM €JICKTPUIHOTO CTPYyMY 3 IepepaxoBaHux € [2, c. 15-22; 6, c. 39-44]
13. 3 mepepaxoBaHUX HEMETATIB ACKIJIbKa aTOTPONMHUX MOIU(DiIKaLii Mae [6, c. 22-23]
14. Anotpomnnoro moaudikamiero Kapoony HE €... [6, c. 22-23]
15. BcTaHOBITH BIAMOBIIHICTh MK Ha3BOIO 3B'A3KYy Ta MEXaHI3MOM YTBOPEHHS
[1, c. 27-29; 6, c. 115-154]
16. Bincranb MiXk siipaMu aTOMIB B MOJIEKYITi, HA3UBAETHCH ... [1, c. 27-29; 6, c. 115-154]
17. Sxwii Tan riOpuam3amnii enekrpoHHuX xmap B Mmoniekyini PCls  [1, c. 27-29; 6, c. 115-154]
18. Skwmii Tin ribOpuaM3arii enekTpoHHuX xMap B mosiekyni BF;  [1, ¢. 27-29; 6, c. 115-154]

oo

19. Sxwii xiMiuHM 3B's130K B MoJiekyni HI? [1, c. 27-29; 6, c. 115-154]
20. Yucno moABiitHUX 3B'A3KIB 301IBIIYETHCS B PALY ... [1, c. 27-29; 6, c. 115-154]
21. Yucno 6-3B's13KiB 30UIBIIYETHCS B PSAY ... [1, c. 27-29; 6, c. 115-154]
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22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.

35.
36.

37.

38.

39.

40.
41.

42.

43.

44,

=

Bubepith BTacCTUBOCTI KOBaJIGHTHOT'O XIMIYHOTO 3B'S3KY ... [1, c. 27-29; 6, c. 119-140]
Yucso XiMidHUX 3B'SI3KIB B MOJIEKYJIax 301IbIIyeThCS B pAady ...[1, c. 27-29; 6, c. 115-154]
YoMy nopiBHIOE JOBKUHA AUMONsS MolieKynu H,S |, sikmo nunonbamii MomeHT = 0,94 D.
[1, c. 32]
Sk Ha3UBaKOTHCSA JITaHIH, SKi 3aiiMalOTh B KOOpAMHAIIIHHINA cdepi 1Ba a0 KiIbKa MiCIlb?
[1, c. 41-44; 6, c. 583-604]
KinbkicTh Miclib y BHYTPIIIHINA cepl KOMIUIEKCY, SIKI MOXKYTh OyTH 3alHSTI JiraHaaMu
HA3UBAIOTHCH ... [1, c. 41-44; 6, c. 583-604]
Bubepits koopauHaniitny popmyy tpuamiaxioporatuna(ll) xmopumay
[1, c. 41-44; 6, c. 583-604]
Bubepith koMmIuiekcoyTBOproBay y koMiuiekcHii croyii [Co(NO;),CI(NH3)s]
[1, c. 41-44; 6, c. 583-604]
Bubepith miranan y komiuiekcHii croayii Mg[BeClz(OH)] [1, c. 41-44; 6, c. 583-604]
BubepiTh 3HaueHHs 3apsaay koMiuiekcHoro ioHy [Cr(NH3)4PO4] [1, c. 41-44; 6, c. 583-604]
Cryminb okucHenHs komiutekcoyrBoproBaua y K[Fe(CN)s(NHs),] mopisuioe
[1, c.41-44; 6, c. 583-604]
3apsi KOMIUIEKCHOTO 10HY, 3apsll 1 KOOpJIWHAIlIHHE YHCIO KOMIUIEKCOYTBOPIOBaYa y
komrutekcHii croymi [Pd(H,O)(NHs)3]Cly mopisHiooTh [1, c. 41-44; 6, c. 583-604]
Bubepith koopauHaliiiny ¢opMyny KoMiiekcHoi crnoaykd minatuHu  (IV), 1o
cKIIagaeThed i3 yacTok Pt NH;, CI” [1, c. 41-44; 6, c. 583-604]
BcTanoBiITh BiAMOBIAHICTS MK TUIIOM PEAKIIii 1 PIBHAHHSIM peakiiii KOMIJIEKCHUX CIIOTYK
[1, c. 41-46; 6, c. 583-604]
XiMiuyHa TepMOJMHAMIKa BUBYAE ... [1, c. 49-50; 6, c. 166-169, 195-204]
BuOepiTh, siki BeTUYUHU € QYHKUISIMHA CTaHY TEPMOJIUHAMIYHOT CUCTEMH:
[1, c. 49-64; 6, c. 166-169, 195-204]
[Teprmuit 3aK0H TEpMOIUHAMIKK BiToOpakae 3B'SI30K MiXK:
[1, c. 49-64; 6, c. 166-169, 195-204]
TenoBuit edekt peaxiii, 0 MPOTIKAE MPU MOCTIHHOMY 00'€Mi, BiAIOBIIA€ 3MIHI ...
[1, c. 49-64; 6, c. 166-169, 195-204]
SIxi ximMiuHI poriecH BiAOyBatOThCs 3 €HIOTEpMIYHUMU eheKToM?
[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 3HAXOJSATHCS EHTPOMIi TPbOX AarperaTHUX CTaHiB OJHIET
pedoBuHU: Ta3 (T), piauHa (p), TBepAe TiIO (TB)? [1, c. 49-64; 6, c. 166-169, 195-204]
BkaxiTh, B AKUX Mpoliecax 1 3a sSIKHX YMOB 3MiHa €HTpOINii MOKe JOpIBHIOBAaTH pOOOTI

nporecy? [1, c. 49-64; 6, c. 166-169, 195-204]
B i300apHO-130TepMIYHMX yMOBaxX B CHUCTEMI MUMOBUIHBHO MOXKYTh 3/1MCHIOBATUCS TakKi
NpOIIECH, B Pe3yJIbTaTi SKux eHepris [100ca ... [1, c. 49-64; 6, c. 166-169, 195-204]

B sxoMy 3 HacTynmHMX BUIAJKIB peakilist He3A1lCHEHHA PU OYyb-SKHX TeMIepaTypax”?
[1, c. 49-64; 6, c. 166-169, 195-204]

5.3 TecToBi 3aBAaHHA 10 MOAYJIbHOI KOHTPOJILHOI podoTH MoayJisi 3M-JI2

B skMX OJMHHIISX BUMIPIOETHCS MBUIKICTh XiMiuHOI peakii? [1, c. 65-70; 6, c. 170-181]
BubepiTh npaBunbHuit BapianT popmyntoBanus [Ipasuna Bant-T'odda.

[1, c. 65-70; 6, c. 170-181]
BinnoBinHo A0 sKxoi Teopii, B peakiiii MOXyTh OpaTH y4acTh TUIBKH Ti MOJIEKYJIH, €HEPTis
AKUX OUIbIIa 3a CEpelHI0 eHeprii MoJeKyl Ha fAKychb NeBHY BenuuuHy? Bubepith
NpaBUIBHUI BapiaHT BiAMOBIII. [1, c. 65-70; 6, c. 170-181]
SIx HA3UBAETHCS PEYOBHHA, IO CIIOBUTHHIOE IMBHUIKICTH XIMIUYHOT peaKIii?

[1,c. 71-75; 6, c. 170-181]
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217.
28.

Sk 3anumeTses BUpa3 A MBHAKOCTI peakiii A + 2B = C? [1, c. 65-70; 6, c. 170-181]
YV CcKUIbKM Pa3iB 30UIBIINTBHCA WBUAKICTE peakuii Hy oy + 15 () — 2HI () npu ninsuimenns
TUCKY B CUCTEMIi BJBIYi? [1, c. 65-70; 6, c. 170-181]
Ha 1110 Bka3ye KOHCTaHTa IMIBHIKOCTI peaKiii? [1, c. 65-70; 6, c. 170-181]
Bubepith npaBmiibHE TBEPIKCHHS: YOMY KaTali3aTop MPUCKOPIOE XIMIYHY peakIito?

[1, c. 71-75; 6, c. 170-181]
VY cucremi COypy + Ciyy = 2COyy, AH > 0 3MmimeHHs XiMiYHOI piBHOBAarW BIPAaBO
BiIOYIEThCS 3a IKUX YMOB? [1, c. 76-81; 6, c. 184-194]
V cucremi Ny + Oy = 2NO(py — Q XiMiuHa piBHOBAra He 3MIIIYEThCS 32 IKUX YMOB?

[1, c. 76-81; 6, c. 184-194]
VY skiit cucTeMi 3MiHA TUCKY HE MPUBEC 10 3MIIICHHS XIMIYHOT piBHOBAru?

[1, c. 76-81; 6, c. 184-194]
[lo HeoOXi1HO AJist 301IBIIICHHS IIBUIKOCT1 XIMIYHOI peaKIlii?

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

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

[Ilo HeoOXiIHO AJIST TOTO, OO 3HU3UTH MBUAKICTh XIMIYHOI peaKii?
2AgNO3(TB) = 2Ag(TB) + OZ(r) + 2N02(r)

[1, c. 65-70; 6, c. 170-181]
[Tpu 30inbIIeHH] TUCKY TiABUITYETHCS IIBUIKICT PEAKINIi Y IKMX cUCTeMax?

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

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

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

3a AKX YMOB pIBHOBara B CUCTEMI 3MICTUTBHCA B 01K MPSAMOI peakiii?
COr) + Ha2Op = COxpy + Hary

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

SIki pakTOpH HE BIUITMBAIOTH HA 3MIMEHHS XIMIYHO1 pIBHOBAard B CUCTEMi?
2C2H5OH()K) = C2H5—O—C2H5 (oK) + Hzo(m) — Q

[1, c. 76-81; 6, c. 184-194]
SIKi cucTeMu Ha3WBAIOTHCS ICTUHHUMH PO3YMHAMU? [1, c. 83-85; 6, c. 213-223]
SIKi pedoBUHU 100pE POIUMHSIIOTHCS Y MOSIPHUX PO3ZYMHHUKAX ?

[1, c. 83-85; 6, c. 213-223]
[Ipu po3urHeHHI CyMillli IeKUIbKOX ra3iB PO3YMHHICTh KO)KHOT'O KOMIIOHEHTa CYMIII MPU
MOCTIMHIN TeMrepaTypl HpomnopuiiiHa Horo mnapiialbHOMy THUCKY HaJ PIAMHOI 1 HE
3aJIeXKUTh B 3arajibHOTO THCKY cyMimii. Lle popmyntoBaHHs 3aKOHY SIKOTO 3aKOHY?

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

[1, c. 87-88; 6, c. 214-215]
BubepiTh BipHEe BU3HAYEHHS MOJISIPHOI KOHIIEHTpAIIll PeUOBUHU

[1, c. 87-88; 6, c. 214-215]
BuOepiTh BipHe BU3HAUEHHS MOJISIIbHOI KOHIIEHTpALlli pe4OBUHU

[1, c. 87-88; 6, c. 214-215]
KomratTuBHEMHU BJIACTUBOCTSIMHU HA3MBAIOTHCS TI BIIACTUBOCTI, SIKI 3aJie)KaTh BiJ SKHX

dbakTopiB? [1, c. 89-94; 6, c. 218-230]
SIkuii 3aKOH BH3HAYA€ 3aJIC)KHICTh TUCKY HACUYCHOI Mapyu PO3YMHHHUKA HAJl PO3ZYHHOM Bijl
MOJIbHOI YaCTKH PO3UYNHEHOI PEUOBHHU? [1, c. 89-94; 6, c. 218-230]

SIkoMy BHpa3y B MaTeMaTH4Hil ¢popMi BIAMOBIgAE 3aK0H ocMocy 3a Bant-T'opdom?

[1, c. 89-94; 6, c. 218-230]
1o moka3ye [30ToOHIYHMI KOSDIIiEHT? [1, c. 95-96; 6, c. 231-233]
SIxe piBHSIHHS 10HHOTO TOOYTKY BOAHU ? [1,c.98; 6, c. 251-257]
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35.
36.
37.
38.
39.
40.
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43.
44,
45.
46.
47.
48.

49.
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8.

9.
10.

1o Take BOIHEBHI TOKA3HUK? [1,c.99;6,c. 251-257]
YoMy IOpIBHIOE CyMa T'iIPOKCHIBLHOIO 1 BOAHEBOTO MMOKa3HUKA Y BOJAHUX PO3YMHAX?
[1, c. 99; 6, c. 251-257]

SIkomy 3HauenHIo gopisaioe pH mpu COH™ > CH™? [1,c.99; 6, c. 251-257]
ITpu pH < 7 sikum BBa)KarOTh CEPEAOBHIIE PO3UUHY? [1, c.99;6, c. 251-257]
Binx goro 3anexuts 3nauenHs pH kucinotHoi 6ydepHoi cuctemu?

[1, c. 102-104; 6, c. 251-257]
Sxy HEeopraHiuHy PEUYOBHHY BIATOBIAHO /10 Teopii AppeHiyca Ha3UBalOTh OCHOBOIO?
[6, c. 233-249]
3rigHo [IpoToniTHuHOT TEOpii Ky HEOPraHIYHY PEYOBUHY HAa3UBAIOTh KHCIOTO?
[1, c. 101-107; 6, c. 242-249]
BianosigHo 1o Teopii JIbtoica sika HeopraHiyHa PEYOBHHA € KUCIOTOI?
[1, c. 101-107; 6, c. 242-249]

BubepiTh pedoBUHY - ClIa0Ki €IEKTPOIITH. [1, c. 96-100; 6, c. 251-257]
[Ilo Ha3WBaIOTh «CTYIIHB EIEKTPOIITUYHOT AUCOIIAITIi»? [1, c. 96-100; 6, c. 233-240]
Bix goro 3ayie)XuTh CTYIIHB AUCOLIAIIT CTAOKUX €IEKTPOJIITIB?

[1, c. 96-100; 6, c. 233-240]

3a KX YMOB 3MEHIITYETHLCS CTYITHD TACOINAIll CJIA0KOTO EICKTPOIITY?
[1, ¢.96-100; 6, c. 233-240]

YTBOpEHI IPH IUCOIALli eJICKTPOIITY HEraTHBHO 3apsIKEHI YaCTUHKHM Ha3UBAIOThCS:

[1, c. 96-100; 6, c. 233-240]
[Ipu crymiHYacToi AMcoIiarii eIeKTPOIiTy KOHCTaHTa JUCOIialii 3 KOKHUM HACTYITHUM
PIBHEM SIK 3MIHIOETHCS? [1, c. 96-100; 6, c. 233-240]
[I]o Ha3MBarOTHL AKTUBHICTIO 10HIB? [1, c. 99-100; 6, c. 240-242]
J1o SIKUX peakxiiiii BIIHOCUTBCS PEaKIisl TiapoTizy? [1, c. 104-105; 6, c. 257-263]
BxaxiTh cisib, y BOMHOMY pO34HHi K01 PeHoPTanein Mmae MaTuHOBE 3a0apBIICHHS.

[1, ¢.104-105; 6, c. 257-263]
SIki peakiiii HA3MBaKOTHCS OKUCHO-BIAHOBHUMU peakiismMu? [2, ¢. 142-153; 6, c. 264-272]

SIkuii eleMEeHT Ha3UBAETHCS OKUCHUK? [2, c. 142-153; 6, c. 264-272]
VYCTaHOBITH BIAMOBIIHICT MDK HaMiBpeakilisMU 1 Ha3BOIO Tpoiecy (OKHCIICHHS,
B1THOBJICHHS ) [2, c. 142-153; 6, c. 264-272]

SIka 3 HaBeICHUX PEYOBUH MOXKe OyTH TUTbKH BiTHOBHUKOM? [2, ¢.142-153; 6, c. 264-272]

5.4 TecToBi 3aBIaHHS 10 MOAYJIbHOI KOHTPOJIbHOI podoTn moay.ast 3M-I11

XiMIYHUM €KBIBAJICHT — IIC. ... [2, ¢.25-32; 3, c. 15-16, 25-27; 7, c. 7-10]
SIK BU3HAUYMTH, SIKY CaME YaCTUHY MOJICKYJIM CTAHOBUTh XIMIYHHN €KBIBAJICHT PCYOBHHU?

[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]
Jlniss HNO;3 B peaknii S + 6HNO3; — H,SO4 + 6NO, + 2H,0 dakTop ekBiBaJEHTHOCTI
JIOPIBHIOE. .. [2, ¢.25-32; 3, c. 15-16, 25-27; 7, ¢. 7-10]
Hns HzPO, B peakuii HsPO, + Ca(OH), = CaHPO, + 2H,0 ¢dakrop ekBiBajIeHTHOCTI
JIOPIBHIOE. .. [2, ¢.25-32; 3, c. 15-16, 25-27; 7, c. 7-10]

Jlnst meperBopennst C,04% — 2CO,° GakTop eKBiBATEHTHOCT] OKCATAT-IOHA TOPIBHIOE. . .
[2, ¢.25-32; 3, c. 15-16, 25-27; 7, c. 7-10]
Monspuaa maca exBiBaienty 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 maca exBiBasienty Ca(OH), B peakii 2AICI; + 3Ca(OH), = 3CaCl, + 2AI(OH);
JOPIBHIOE. ... [2, ¢.25-32; 3, c. 15-16, 25-27; 7, ¢. 7-10]

Yomy I[OplBHIOG eKBiBajJIeHTHHI 00'eM BogHIO? [2, ¢.25-32; 3, c. 15-16, 25-27; 7, ¢. 7-10]
Yomy n0piBHIOE €KBiBaJCHTHUH 00'eM kucHI0O?  [2, ¢.25-32; 3, ¢. 15-16, 25-27; 7, ¢. 7-10]
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Yomy nopiBHIO€ (hpakTop ekBiBaieHTHOCTI rigpokcuay mimi (I1):
[2, c.25-32; 3, c. 15-16, 25-27; 7, c. 7-10]
Po3paxyiiTe KITBKICTh €KBIBAJICHTY CIpYaHOT KUCIIOTH, Maca sKoi 49 T.
[2, c.25-32; 3, c. 15-16, 25-27; 7, c. 7-10]
BusHauuTy 06'eM, o 3aiiMaroTh 5,4+ 10%% MoJIeKy:1 KHCHIO (H. V.)
[2, ¢.33-40; 3, c. 45-47; 7, c. 11-22]
Ckinpku MOJIIB cTaHOBUTH 00'eM razy (Cl,), o nopiBHioe 224 z[M3 3a H.Y.?
[2, c.33-40; 3, c. 45-47; 7, c. 11-22]
SIka KiIbKicTh MOJIIB MicTHTECS B | M° TI0BIiTpS 3a H. y.?
[2, c.33-40; 3, c. 45-47; 7, c. 11-22]
CKUIbKM MOJIEKYJ aMOHIaKy MICTUTBCA B 5,23 T HOro pe4yoBUHU?
[2, c.33-40; 3, c. 45-47; 7, c. 11-22]
Sxi mporiecu B ra30BUX CHCTeMax po3risaae 3akoH boitns-Mapiorra?
[2, ¢.33-40; 3, ¢. 30; 7, c. 11-22]
Sxi mporecu B ra30BUX cHCTeMax po3risaae 3akoH [eii-Jlroccaka?
[2, ¢.33-40; 7, c. 11-22]
SIKi mpoliecH B Ta30BHUX CHCTeMax po3risaae 3akoH Lapis? [2, ¢.33-40; 7, c. 11-22]
Marematnune 00'eqHaHUN Ta30BUM 3aKOH 3aMUCYETHCS PIBHSAHHSIM ...
[2, ¢.33-40; 7, c. 11-22]
VYHiBepcallbHa ra30Ba CTajla PO3PaxXOBYETHCA 32 PIBHSIHHSIM ... [2,¢.33-40; 7, c. 11-22]
3HaveHHs yHIBEpPCAIbHOI Ia30BO1 CTaNOI, 10 TOPiBHIOE 8,314, Mae pO3MIPHICTS ...
[2, ¢.33-40; 7, c. 11-22]
3HaueHHs yHIBEpCAJIbHOI Ia30B0Oi cTajioi, 1o gopiBHIoe 0,082, Mae pO3MIpHICTS ...
[2, c.33-40; 7, c. 11-22]
YoMy OpIBHIOE 1 IKUX 3HaY€Hb MOK€ Ha0yBaTH MarHiTHE KBaHTOBE YMCIIO, AKIIO | = 27
[2, ¢.53-59; 7, c. 40-46]
Skux 3HaueHb HaOyBa€ MOOIYHE KBaHTOBE uncio I, skmo n=3?  [2, ¢.53-59; 7, c. 40-46]
CKUIbKM HEUTPOHIB 1 IPOTOHIB MalOTh SApa HAWOUIbII MOMKMPEHUX 130TOMIB €JIEMEHTIB 3
MOPSIAKOBUMH HOMepamu 14 ta 337 [2, c. 53-59; 7, ¢. 47-53]
Yomy J0piBHIOE CyMapHUH CITiH I 5 enekTpoHiB Ha d-opOitami? [2, c. 53-59; 7, c. 47-53]
SIx1 aToMHI OpOiTai 3aOBHIOIOTHCS €eKTpoHamu padie: 4s uu 3d; 5p uum 4d; 5d um 41?
[2, c. 53-59; 7, c. 47-53]
Enextponna ¢opMya 30BHIIIHBOTO EHEPTETUYHOTO PiBHS aTOMa CIpKH ...
[2, c. 53-59; 7, c. 47-53]
B sixomy BapiaHTi HaBeJIeH1 aTOMH 1 10HHU, III0 MalOTh €JIEKTPOHHI KOHQIrypalii 01HaKoOBi 3

atomoM 15Ar: Ca®*, CI', K*, Ba?*, S%, As®, AI**? [2, c. 53-59; 7, c. 47-53]
Jlo sIKOTO THMY BIHOCUTHCS 3B'S30K y OlHApHIN CIONYII, IO CKJIAIAE€THCS 3 aTOMIB, SIKi
MaroTh enekTporHi hopmymu [He] 2s%2p? Ta [He] 252 [2, c. 59-67; 7, c. 53-72]

SIxy popmy MaroTh OpOiTalll BaJIECHTHUX €1eKTPOHIB aroma LluHky?

[2, c. 59-67; 7, c. 53-72]
CK1IbKY HECTIAPEHUX E€JIEKTPOHIB Ma€ aTOM XJIOpY B HE30yIXKEHOMY CTaH1?

[3, c. 80-85; 7, c. 53-72]
V sikoi BiIMOBIII HABEICHI CITOJYKHU TUTBKU 3 I0HHUM 3B's3koM:  [2, ¢. 59-67; 7, ¢. 53-72]
V K01 3 MPOCTUX PEUOBUH — CIPKU YH CEJIEHY — 3B'SI30K MK aTOMaMU CHJIBHIIINAN 1 4oMy?

[2, c. 59-67; 7, c. 53-72]
Po3micTiTh Monekynu B MOpSAAKY 30UIbIIEHHS €Heprii (€HTaubIlli) pO3pUBY 3B'A3KY
eneMeHT — Boaens: H,Se — H,O — H,S — HoTe [2, ¢.59-67; 7, c. 53-72]
Ckinbku 7-3B's13KiB B Mosiekymi HySO,4? [2,¢.59-67; 7, c. 53-72]
BrnactuBOCTI, XapakTepHi ISl pEYOBUH 3 MOJICKYJISIPHOIO KPUCTATIYHOO IPATKOI. .. |

[3, c.107-109]
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60.
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B sikomy BapiaHTi yci mepepaxoBaHi peYOBUHU MAaIOTh aTOMHY KPUCTAIIYHY IpaTKy?
[3, c.107-109]

VY poJti KOMIUIEKCOYTBOPIOBaYa MOKYTh BUCTYIATH. . . [2,c.69-77; 7, c. 196-209]
JleHTaHTHICTH JIiranjga — Ie. ... [2, ¢.69-77; 7, c. 196-209]
KoopauHariiiine 4yucio — 1ie. ... [2, c.69-77; 7, c. 196-209]
VY 30BHiIIHIN chepl KOMIUIEKCHOT CIOJYKH MOXKYTh OyTH NMPUCYTHIMH. . .

[2, c.69-77; 7, c. 196-209]

3apsi1 BHYTPIIIHBOI KOOPAUHAIIIHOI chepu CKIaaaeThCs. .. [2, c.69-77; 7, c. 196-209]
[oHM 30BHINTHBOT c(hepr KOMIUIEKCHOT CITOJIYKH. . . [2, c.69-77; 7, c. 196-209]
BkaxiTh npaBmiibHy Ha3By KoMIutekcHOI cionyku [ Al(H,0)sOH]SO,:

[2, c.69-77; 7, c. 196-209]
BkaxiTh npaBuiibHy Ha3By KoMInieKCHOI croayku Na[Cr(H,0),F,]:

[2, c.69-77; 7, c. 196-209]
Bubepits popMyiny KOMIUIEKCHOT CIONYKH, sika Ma€ Ha3By xjopu Terpaamminiinka(ll) 1
BU3HAYTE CTYIIHb OKUCJIEHHS i1 KOMIUIEKCOYTBOPIOBaya. [2, c.69-77; 7, c. 196-209]
Bubepite (opMyny KOMIUIEKCHOI CIOIyKH, SKe Mae Ha3By TerpaiogokobamsTar(IIl)
HaTpil0, BHU3HAUTE  3apsiJ  KOMIUIEKCHOTO 10HAa 1  KOOpJAMHAIIHE  YHUCIO
KOMITJICKCOYTBOPIOBaYa. [2, c.69-77; 7, c. 196-209]
B ex3orepMiuHiii peakIlii eHTabIIisg peaKIifHOi CHCTeMH Ma€ 3HAYEHHS. ..

[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 €HTAJBIIIT YTBOPEHHS PEUOBUHU ...

[4, c.78-88; 3, c. 148-168; 7, c. 73-89]
3a AKUX YMOB CIipaBeIuBuUi 3aKkoH ['ecca: ... [4, c.78-88; 3, c. 148-168; 7, c. 73-89]
Jns IKMX PEYOBHH CTaHJApTHI TEIIOTH yTBOpeHHs (AHCy,, ) nopiBHIOE HYIO?

[4, c.78-88; 3, c. 148-168; 7, c. 73-89]
binbmiicTe XIMIYHMX peakliil OpoXoJiTh Y BIAKPUTHX cHUCTeMax. SIK BU BBaxaere,
3QJICKUTh BEJIMUMHA CHTAIBITIT XiMIYHOT peakilii BiJl HASBHOCTI B CHCTEMi KartajizaTopa?

[4, c.78-88; 3, c. 148-168; 7, c. 73-89]
Jpyruii 3aK0H TEPMOIMHAMIKH MaTEMAaTHYHO 3aITUCYEThCS TaK:

[4, c.78-88; 3, c. 148-168; 7, c. 73-89]
EnTpomnis (S) — kpuTepiit Mexi MpOTIKaHHS XIMIYHHUX MPOIIECIB B 130JIbOBaHIN cUcTeMi. Y
PIBHOBaXHOMY CTaHi ... [4, c.78-88; 3, c. 148-168; 7, c. 73-89]
Enepris I'enbmrosnbia — 11e TepMOJUHAMIYHUAM MOTEHIIIAN, SKUH BU3HAYAETHCS B YMOBAX

[4, c.78-88; 3, c. 148-168; 7, c. 73-89]

He mpoBoasum po3paxyHKiB, BH3HAYTE, B PE3yIbTaTi SIKOT peakilii €HTPOIMis CUCTEMHU
301IBIIYETRCS: ... [4, c.78-88; 3, c. 148-168; 7, c. 73-89]
SIke 3 BHpa3iB BIANOBIA€ CTaHy XIMIYHOI PIBHOBaru CUCTEMH IPHU MOCTIHHOMY THCKY 1
TeMreparypi? [4, c.78-88; 3, c. 148-168; 7, c. 73-89]
5.5 TecroBi 3aB1aHHA 10 MOAYJIbHOI KOHTPOJIBHOI podoTn MmoayJst 3M-I12
HIBuaKicTh XIMIYHOT peakiii — 1e. ... [2, c. 88-97; 3, ¢. 175-182; 7, c. 89-97]

Bin sikux (akTopiB 3aNeXKUTh KOHCTAHTA MIBUIKOCT] peaKIii?

[2, c. 88-97; 3, c. 175-182; 7, c. 89-97]
Slxkuit 3 (akTopiB BiAIrpae TOJOBHY pOJIb y 30UIBLICHHI IIBUAKOCTI peakmii mnpu
M ABUILEHHS TeMIIepaTypu? [2, c. 88-97; 3, c. 175-182; 7, c. 89-97]
3a mpaBuinoM Baut-I'odhda npu nigsumieHHi temmnepatypu Ha 10 rpagyciB HIBUIKICTb
peaxiiii 301TbIIYETHCS Y CKUTBKH pa3iB? [2, c. 88-97; 3, c. 175-182; 7, c. 89-97]
VY CKiIBKM pa3iB 3pOCTa€ IIBHUAKICTH eneMeHTapHoi peakuii 2A + B = 2C, skmo
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23.

24,

25.

26.

KOHIICHTpAIlisl peareHTiB 301IbITy€E€ThCS BABIY1? [2, c. 88-97; 3, c. 175-182; 7, c. 89-97]
TemmnepaTypHuii Koedili€EHT MBUAKOCTI peakilii JOpiBHIOE 2. Y CKUIBKH pa3iB 3MIHUTHCS
MIBUAKICTB i€ peakilii mpu 3miHi Temneparypu Ha 40 °C?

[2, c. 88-97; 3, c. 175-182; 7, c. 89-97]
[IBuakicTh XiMIYHOI peakilii 3pocTae B 27 pa3iB mpu 3pocTaHHl Temmepatypu Ha 30 K.
Yomy nopiBHIOE TeMnepaTypHuil KoeirieHT 11i€i peakii?

[2, c. 88-97; 3, c. 175-182; 7, c. 89-97]
TemmnepaTypHuii Koe(iIli€eHT MIBUAKOCTI peakilii JOPIBHIOE TPhOM. Y CKIIBKH pa3iB
3MIHUTBCS MIBUAKICTD Ii€1 peakiii mpu 3miHi TemmepaTypu Ha 30 °C?

[2, c. 88-97; 3, c. 175-182; 7, c. 89-97]
VY ckilbKU pa3iB MOTPIOHO 30UTBIIMTH THUCK, 100 MIBUAKICTH peakilli yrBopeHHs NO; 1o
peakiiii 2NO + O, = 2NO, 3pocia B 1000 pazis?  [2, c. 88-97; 3, c. 175-182; 7, c. 89-97]
TemmepaTypHuii KoedillieHT MIBUIKOCTI XIMIYHOI peakilii JTopiBHIOE 4. Y CKUTbKH 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 B3sui 400 1 MgSO,. fkoro Oyne Maca oJiep>kaHoro

po3unHy? [2, c. 105-109; 3, c. 193-203; 7, c. 106-116]
Sxuit 00’em pozunny H,SO, 3 HOpManbHICTIO 2 H HEOOXITHO B3ATH ISl IPUTOTYBAHHS
500 M 0,5 H po34ynHy? [2, c. 105-109; 3, ¢. 193-203; 7, c. 106-116]

Jlns HerTpanmizallii po34uHy, M0 MICTUTh 2,25 T KHCIIOTH, HEOOXITHO 25 M 2 H PO3YHHY
HaTpii rigpokcuy. SIkoro Oyae ekBiBaJeHTHAa 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]
Jiia weitpanizauii 20 miu 0,1 H po3uMHY KHCIOTH MOTPIOHO 8 MII pO3UMHY HATpii
rigpokcuay. Ckinbku rpamiB NaOH mictuts 1 11 11p0oro po3uuny?

[2, c. 105-109; 3, c. 193-203; 7, c. 106-116]
MossipHa KOHIIEHTpaIlis 800 MOJIIPHICTh PO3YUHY — II€ ...

[2, c. 105-109; 3, c. 193-203; 7, c. 106-116]
MonsitbHa KOHIIEHTpaIliss 800 MOJISUTBHICTh PO3YHMHY — II€ ...

[2, c. 105-109; 3, c. 193-203; 7, c. 106-116]
Kpiockormiyaa KOHCTaHTa OKA3ye. .. [2, c. 113-118; 3, ¢. 211-212; 7, c. 117-123]
EGymiockomiuHa KOHCTaHTa TOKA3Ye. .. [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, ¢. 117-123]
HNonatoun B 400 r Boau 10 r geskoi pedyOBHHH, OJEPKYEMO pPO3UYMH, TemIepaTrypa
3aMep3aHHs SKOTO t,,, = —1,45 °C. OGUUCIUTH MOJSIpHY Macy pO3YMHEHOi PEYOBHHH,
skmo K(H,O) = 1,86 rpaaKr/mMob. [2, c. 113-118; 3, ¢. 211-212; 7, c. 117-123]
[Ipn po3umnenHi 6,5 r nHeenekrponity B 200 r nierunosoro edipy (E(d.e.) = 2,02
rpajKr/MoJib) TeMmrieparypa kumiHHs migsunpuiack Ha 0,453 °C. BuzHauuTU MOJSIPHY

Macy pOo34MHEHOI PEYOBUHHU. [2, c. 113-118; 3, c. 211-212; 7, c. 117-123]
[Ipn skiit Temneparypu Oyne kumith 50%-Buit po3umH caxaposu CioHp»nOp; y Bomi?
E(H,0) = 0,52 rpan-Kr/Monb. [2, c. 113-118; 3, c. 211-212; 7, c. 117-123]

[Tpu temnepatypi 25 °C 0CMOTHYHUI THCK BOJHOTO PO3UMHY coiii AopiBHIOE 1,24 MIla.
SxuMm Oye OCMOTHYHMM TUCK PO3YHHY, SKIIO TeMiepaTypa 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 po3unHEeHO
9 r rmoko3u CgH1,06? [2, c. 113-118; 3, ¢. 211-212; 7, c. 117-123]
Buznaure mokazauk pH po3umny CH3;COOH, skio KoHIEHTparlisi KUCIOTH TOPIBHIOE
0,15 monw/m, a cryminb gucomiarii o = 1,2 %. [2, ¢.118-133; 3, ¢.213-221; 7, c. 124-139]
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Axum Oyne pH po3unHy micis po3unHeHHs y BoAl peuoBUHU K3PO,4?

[2, c. 128-142; 3, c. 224-229; 7, c. 146-156]
SIxkum Oyzne pH po3unny micist yac po3unHenHs y Bogi pedoBuHu Cd(NO3),?

[2, c. 128-142; 3, c. 224-229; 7, c. 146-156]
Sxkum Oyne pH po3uuny micis yac po3unHeHHs y Boi pedoBunu KCI?

[2, c. 128-142; 3, c. 224-229; 7, c. 146-156]
SIkux ioniB H" a6o OH™ i y ckinbku pasiB Ginblle Mae po34uH 3a yMOBH, 10 #oro pH = 57

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

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

[2, c. 128-142; 3, c. 224-229; 7, c. 146-156]
Sxi cnabki i0HM 200 MOJIEKYJIM YTBOPIOIOTHCS Ha TEPIii CTymeHi Tiapomi3y coieir CuSQOy,
FeCls, NazPO,4? [2, c. 128-142; 3, c. 224-229; 7, c. 146-156]
Ski peyoBUHU BCTYIAIOTh B PEAKIIIIO MIPHU T1APOII31 comeit?

[2, c. 128-142; 3, c. 224-229; 7, c. 146-156]
[I{o yTBOPIOETHCS TPH TiAPOITI3i COIeit? [2, c. 128-142; 3, c. 224-229; 7, c. 146-156]
ki cnabki 10HM a00 MOJEKYJIH YTBOPIOIOTHCS HA MEPIIOMY CTYIEHI TIAPOTI3y colien
Pb(NOs3),, Na,COs, CoCl,? [2, c. 128-142; 3, c. 224-229; 7, c. 146-156]
HeiitpansHe cepeoBuIle Ma€e BOJHUN PO3YHH COJII. ..

[2, c. 128-142; 3, c. 224-229; 7, c. 146-156]
SIke cepenoBuIle BOJHOTO PO3YUHY XJIOPHUAY ATIOMiHII0?

[2, c. 128-142; 3, c. 224-229; 7, c. 146-156]
denondranein ctaHe MaJTMHOBUM B pO34HMHI .. [2, ¢. 128-142; 3, ¢. 224-229; 7, c. 146-156]
['ipponi3 npoTikae npu poO3UMHEHHI Y BOJ1 COJIEH. .

[2, c. 128-142; 3, c. 224-229; 7, c. 146-156]
I'iapomi3y 3a aHIOHOM MM ITAF0THCS COII. .. [2, c. 128-142; 3, ¢. 224-229; 7, c. 146-156]
PeyoBuHa, 1110 IpUEHYE €EKTPOHU B OKMCHO-BITHOBHIN peakIiii, HAa3UBA€ThCA:

[2, c. 128-142; 3, c. 224-229; 7, c. 146-156]
Bubepith popMyity peuoBUHH, SIKA € BIIHOBHUKOM Y peaKIlii

HCI + HNO3; — NOCI + 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 HiTporeHn nposiBisie niie OKKCHI BIaCTUBOCTI:

[2, c.142-154; 3, c. 243-249; 7, c. 156-174]
Bu3zHauTe BiIHOBHUK B peaKilii

5KNO; + 2KMnO, + 3H,SO, = 5KNO; + 2MnS0O, + K,SO, + 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,SO, + 3H,0:
[2, c.142-154; 3, c. 243-249; 7, c. 156-174]

BxkaxiTh mporiec OKHCHEHHS: [2, c.142-154; 3, c. 243-249; 7, c. 156-174]
BxkaxiTh mporiec BiJHOBIICHHS: [2, c.142-154; 3, c. 243-249; 7, c. 156-174]
Bxaxite Tunm okucHo-BigHOBHOT peakilii Zn + CuSO,4 = Cu + ZnSO,

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

[2, c.142-154; 3, c. 243-249; 7, c. 156-174]
Bkaxite T okucHO-BigHOBHOI peakiiii 2KCI0; — 2KCl1 + 30,

[2, c.142-154; 3, c. 243-249; 7, c. 156-174]
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SAxoro Oyne BenmuuuHa crexiomerpudyHoro koedimienta H,SO4 y Takiit OKMCHO-BITHOBHIM
peakii:
FeSO, + K,Cr,0; + H,SO4 — Fez(SO4)3 + K,SO, + Crz(SO4)3 + H,O

[2, c.142-154; 3, c. 243-249; 7, c. 156-174]
Axi crexiomeTpuuHi KoedirieHTn MaroTh crnoiayku K,S 1 K,SO; B Takumii okucHO-
BimHOBHOI peakmii KOH + S — K,S + K,SO3 + H,0

[2, c.142-154; 3, c. 243-249; 7, c. 156-174]
BxaxiTh OKHCHHUK B TaKili OKMCHO-BIJTHOBHOI peaKITii:

H,S + HNO; — H,0 + S + NO

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

Slka pe4yoBUHA OKUCITIOETHCS y TaKili OKUCHO-BIIHOBHIN peakxiii:
HC|03 + HzS — S+ Cle + Hzo
[2, c.142-154; 3, c. 243-249; 7, c. 156-174]

5.6 TecToBi 3aBIaHHSI 10 MOAYJIbHOI KOHTPOJIbHOI poooTH MoayJisi 3M-JIa61

Bubepits BipHe 3HaueHHs MacoBOi 4acTKu (® %) enemenTy O y cnonyii Fe(OH)s.
[4, c. 28-32; 16, c. 18-23]
BuOepiTh BipHEe 3HAYEHHS KUJIBKOCTI MOJIb KpHUCTaJI3aliiHOT BOAM (X) Y KpUCTAJNOriApaTi
FeSO,-xH,0, sxmo mpu npoxaproBanHi 11 r kpuctanoriapaty sunapuiu 5t H,O.
[4, c. 28-32; 16, c. 18-23]
Bubepith BipHe 3HaueHHS (AKTOpPy C€KBIBAJEHTY Ta MOJISAPHOI MacH €KBIBaJICHTY
peuoBuar CuSOy [4, c. 37-42; 16, c. 30-34]
BubepiTh BipHe 3HaUCHHS KiITBKOCTI ekBiBasieHTY pedoBuHN CuSO,, Maca sikoi 159,5 .
[4, c. 37-42; 16, c. 30-34]
BubepiTh BipHe 3HaUeHHs 00’ eMy ekBiBaieHTy razy NHj [4, c. 37-42; 16, c. 30-34]
Jns piBasHES XiMigHOT peakiiii Al,Oz(k) + SO3(r) = Aly(SO4)3(k), BU3HAUUTH TETLIOBHIMA
edeKT peakilii y CTaHZApPTHUX yMOBaxX 1 HAmpsM TEIIOBOIO OOMIHY MK CHCTEMOIO 1
30BHILIHIM cepeoBulieM. BubepiTh BipHE 3HAUEHHS TEIUIOBOTO €(EKTY peaKiiii.
[4, c. 47-56; 17, c. 5-25]
BubepiTh BipHy XapaKkTepUCTHKY MOJISIPHOI KOHIIEHTpallii po3uuHy (Cyy).
[4, c. 78-82; 18, c. 6-18]
Bubepits BipHe 3HaueHHss HopmanbHOi (CH) koHmeHTpamnii 10% po3unny NaOH

(p = 1,109 r/emd). [4, c. 78-82; 18, c.6-18]
BubepiTh BipHe 3HaueHHs peakilisi cepemoBumma ta pH poszumHy mpu Timpodisi codi
Fex(SOy)s. [4, c. 98-107; 18, ¢.35-37, 45-58]

BubepiTh hopMyity codi, sika He MiAIa€ThCS PEaKIlii Tiapoizy.
[4, c. 98-107; 18, ¢.35-37, 45-58]
Bubepith BipHe 3HaYeHHS MacoBoi YacTku (® %) enemeHTy S y crionyiti Aly(SOy)s.
[4, c. 28-32; 16, c. 18-23]
BubepiTh BipHEe 3HAYCHHS KITBKOCTI MOJIb KpHUCTaJi3alliifHOT BOAM (X) Y KPUCTAJIOTiApaTi
Na,CO3-xH,0, axmo npu nposxaproBanti 11,12 r kpucranorinpaty Bunapuiu /7 T HyO.
[4, c. 28-32; 16, c. 18-23]
Bubepith BipHe 3HaueHHS (AKTOPy EKBIBAJIEHTY Ta MOJSPHOI Macu €KBIBaJEHTY
peuoBuHH Aly(SOy)s. [4, c. 37-42; 16, c. 30-34]
BulOepiTh BipHe 3HaUCHHSI KIIBKOCTI ekBiBasieHTy pedoBuHu H,SO,4, Maca sikoi 49 T.
[4, c. 37-42; 16, c. 30-34]
Bubepits BipHE 3HaueHHs 00’ eMy ekBiBasneHTy ra3zy COs. [4, c. 37-42; 16, ¢.30-34]
Jlnsa piBaaHHs xiMiyHOT peakuii CO(T) + Hy(r) = CHy(r) + HyO(T), BU3HAUNTH TEeIOBUI
epeKT peakuii y CTaHJapTHUX yMOBaxX 1 HampsiM TEIUIOBOTO OOMIHY MIX CHCTEMOIO i
30BHILIHIM cepenoBuleM. BubepiTh BipHe 3HaUEHHS TEIUIOBOTO €(EKTY peaKiiii.
[4, c. 47-56; 17, c. 5-25]
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Bubepits BipHe cTBepkeHHs. CHiBBIAHOIICHHS OJUHUII Macu PO3YMHEHOT PEYOBUHU JI0

OJIMHHMIII MaCH PO3YMHY HA3UBAKOTh...: [4, c. 78-82; 18, c. 6-18]
Bubepite BipHe 3HaueHHA HOpMaibHOiI KoHeHTpamii 40%-ro po3unny NaOH
(p = 1,328r/cm’). [4, c. 78-82; 18, c. 6-18]

Bubepith BipHe 3HaueHHs peakilii cepenoBuiia Ta pH po3unny npu rigpoisi comi K,COs.

[4, c. 98-107; 18, c. 35-37, 45-58]
BuOepiTh BipHYy XapaKTepUCTUKY BOAHEBOTO nokasHuka (pH po3unny).

[4, c. 98-107; 18, ¢.35-37, 45-58]
Y po3umHax skoro Ttumy cojeii pH Bkazye Ha kucie cepenoBwuine? SKuil iHIUKATOP
3MiHIO€ 3a0apBICHHS? [4, c. 98-107; 18, ¢.35-37, 45-58]
VY po3umHax sikoro tumy cosied pH Bkasye Ha nyxHe cepepoBuile? Axkuil 1HAUKATOP
3MiHIO€ 3a0apBICHHS? [4, c. 98-107; 18, ¢.35-37, 45-58]
VY po3unHax sikoro Tuily coiieid pH Bkazye Ha HeWTpaiabHE CepeOBUIIE?

[4, c. 98-107; 18, ¢.35-37, 45-58]

5.7 TecroBi3aBaaHHs 10 icIUTYy

3akoH ABOraaipo — OJIH 3 OCHOBHUX 3aKOHIB MPUPOIO3HABCTBA, TOBOPHTh...:
[1, c. 13; 6, c. 25-26]
Maremarnyauii Bupa3 3akoHy [ eii-JIroccaka 3aniCcy€eThes Tax ... [1,c. 13; 6, c. 25]
MarematnuHuii Bupa3 3akoHy JlaabToHa 3aITUCYETHCS TaK ... [1, c. 12-13; 6, c. 23-25]
MareMmaTrnuHH BUpa3 3aKoHY boiurs-MapioTTa 3anucyeThes Tax ... [6, c. 30]
3aKOH CKBiBaJICHTIB ()OPMYITFOETHCS TaK ... [1,c.11-12; 6, c. 31-33]
®dakTop eKBIBAJIEHTHOCTI — II€. ..: [1, c. 11-12; 6, c. 31-33]
Jmst HNO;3 B peaknii S + 6HNO3; — H,SO4 + 6NO, + 2H,0 dakTop ekBiBaJeHTHOCTI
JOPIBHIOE. . . [1,c. 11-12; 6, c. 31-33]
Mounspna maca exBiBasieHTy Ca(OH), B peaxuii
2AICl; + 3Ca(OH), = 3CaCl; + 2 AI(OH); nopisatoe...[1, c. 11-12; 6, c. 31-33]

. YoMy J0piBHIOE €KBIBAJICHTHHI 00'€éM BOJHIO? [1,c. 11-12; 6, c. 31-33]
10.

SIkux 3HayeHb MOke HaOyBaTu OpOiTalbHE KBAHTOBE YHUCIO, KoM n = 27 Ski ¢popmu
CJIIEKTPOHHUX XMap BiJMOBIJAIOThH [IMM 3HAYCHHIM? [1, c. 18-19; 6, c. 76-82]
3amoBHEHHSI EHEPreTUYHUX PIBHIB 31 30UIBIICHHSAM TMOPSAIKOBOIO HOMEpa €JeMEeHTa
BiJI0yBA€ThCS TAKUM YHHOM: [1, c. 20-22; 6, c. 86-98]
Sxi atoMH1 opOiTai 3aIOBHIOIOTHCS €IEKTPOHAMU paHitie: 4s uu 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€ 30BHILIHI e1eKTpOHHIIA piBeHb Takoi 6ynosu: ... 3p°. 1llo we 3a eneMent?

[1, c. 20-22; 6, c. 86-98]
VY skiit 3 6iHapHUX crnonayk — Li,S, B,S3 ta CS, — xiMiuHUI 3B'A30K XapaKTEPHU3YETHCS
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 BU3HAYEHHS JOHOPHO-AKIIEITOPHOrO 3B's13Ky npaBuibhe? [1, c. 39-42; 6, c. 583-599]
Sk Ha3uBalOTh XIMIYHUI 3B'I30K, II0 YTBOPIOETHCH TUIBKH 33 PaXyHOK IEPEKPHUBAHHS
SJIEKTPOHHUX OpOiTaseil B3aeEMOTIFOUNX aTOMIB? [1, c. 29-37; 6, c. 119-138, 150-156
B siko0i 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 HaBeIEHNX KOMIUIEKCHHUX CITOJIYK BiIHOCSITHCS 0 allUOKOMILIEKCIB?
[1, ¢.39-45; 6, c. 583-599]
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1o Take AEHTAaHTHICTH JiraniB? [1, c. 39-45; 6, c. 583-599]
[epmmii 3aK0H TEPMOAMHAMIKA MATEMAaTUYHO 3aMTUCYETHCS TaK:

[1, c. 48-51; 6, c. 195-204]
BHyTpimHs eHeprist cucTeMu — Iie. . . [1, c. 48-51; 6, c. 195-204]
XiMIYHI TIPOIIECH CYHPOBOKYIOTHCS TEIUIOBUMH e(eKkTaMu, SKi MiIKOPSIOTHCS TaKOMY
3akoHy: "TermoBuil ePeKT peakilii He 3aIeKUTH BiJ IIIAXY, IO SKOMY TPOTIKa€E mpoIiec, a
BU3HAYAETHCA [TOYATKOBUM 1 KIHIIEBHM CTAHOM CHUCTEMH'" — II€ 3aKOH ...

[1, c. 48-51; 6, c. 195-204]
Jlpyruii 3akoH TEpMOIWHAMIKH, SKHH JIGKUTh B OCHOBI TPHPOTHUX 1 Oararbox
TEXHOJIOTIYHMX MPOIIECiB, BU3HAYAE ... [1, c. 55-56; 6, ¢. 195-204]
Skuii TepMoIMHAMIYHUN MOTeHIian Tpeba BUOpaTH B SIKOCTI KPUTEPII0O MHUMOBUIBHOIO
NPOTIKAHHS PEaKIlii, SKIIO BOHA BIIOYBAETHCA Yy BIAKPUTOMY PEaKTOpi MPH IMOCTIHHIN

Temmepatypi? [1, c. 57-59; 6, c. 195-204]
B 1301p0BaHMX cHCTEMAaX MUMOBUIBHO MOXKYTh 31MCHIOBATUCSA TUIBKU TakKl MPOLECH, NpU
SIKMX CHTPOITiS MA€ 3HAYEHHS. .. [1, c. 56-59; 6, c. 195-204]
Cucrema 3HaxXOJIUTHCS B 1300apHO-130TEpMIYHOTO pPiBHOBA3l. SKy (yHKIiI0O MOTPiOHO
BHUOpATH JIIsl OITUCY TIpoIeCy? [1, c. 57-59; 6, c. 195-204]
XimiuHa KIHETHKA IIe HayKa TIpo ... [1, c. 60-63; 6, c. 170-184]

SAxwii 3 hakTOpiB HE BIUIMBAE HA KOHCTAHTY IIBUIKOCTI XIMIYHOI peaKii?
[1, c. 60-67; 6, c. 170-184]
Ha 1110 Bka3ye MOJIeKyJIIpHICTh XIMIYHOT peaKirii? [1, c. 60-67; 6, c. 170-184]
Yomy 3 pocTOM TemIepaTypH MIBUIKICTh PeaKIlii 3017bITy€e€ThCs ?
[1, c. 60-67; 6, c. 170-184]
binbmicTs XiMIYHUX peakiiii MPOXOIsATh B JCKIIbKa CTadiil. SIK Ha3MBAIOTHCS peaxilii B
SKUX 0araTopa3oBO IOBTOPIOETHCS ITUKI CJIEMEHTAapHHUX aKTiB 3a YYacTIO aKTUBHHX

YaCTHHOK: [1, c. 60-67; 6, c. 170-184]
[IBuAKICTh XIMIYHOI peakIlii 3aJIeKUTh BiJ TeMIlepaTypu. SIke piBHSHHS BUpPaXKA€E IIFO
3aJIC)KHICTD? [1, c. 60-67; 6, c. 170-184]
Haii6inpiie 3pocTtaHHs MIBHAKOCTI PEakKIlii, MO OMUCYEThCS KIHETUYHUM PIBHSIHHIM
v=k - [A] - [B]%, 6yxe BixOyBaTHCS mIpH. .. [1, c. 60-67; 6, c. 170-184]
Eneprist aktuBarii — 1e. . . [1, c. 60-69; 6, c. 170-184]

Teopiss XiMIYHOI PIBHOBar" J03BOJISE MPOTHO3YBATH HUISXM MAKCHUMAaJbHOTO BUXOIY
npoaykTy. SAkuit 3 (akTOpiB 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
301TBITY€ETHCS ? [1, c. 71-80; 6, c. 178-181]
SIky pouib BinirparoTh epMeHTH B 010XIMIYHHX PEAKITisX? [1, c. 71-80; 6, c. 178-181]
Bin dYoro 3aneXxuth B PO3BEACHUX pPO3UYMHAX CUJIBHUX €JIEKTPOJITIB KOE(ILIEHT
aKTHBHOCTI i0HA? [1, c.102-103; 6, c. 240-242]
JaiiTe Bu3HaueHHs] HOpMalibHOI KoHIeHTpaii (Cy) ...: [1, c. 90-92; 6, c. 214-215]
KosiraTuBHI BIaCTHBOCTI HA3UBAIOTHCS Ti BIACTUBOCTI, sKi...: [1, c. 92; 6, c. 218-230]
3aneXHiCTh THCKY HACHYCHOI Mapy PO3UYMHHUKA HAJ[ PO3YMHOM BiJl MOJBHOI YaCTKH
PO3YMHEHOT PEUOBUHU HA3UBAETHCA. .. [1, c.92-95; 6, c. 227-230]
o 3 mepepaxoBaHOTO € HACIIIKOM i3 3aKoHy Payis? [1, c.92-95; 6, c. 227-230]
BuOpaTu BipHe 3HaueHHs, 3a SKOi TeMIlepaTypu 3aMep3ae po34yuH, yTBopeHui 3 816 r
rmoko3u CgH1,0¢ 1 2 1 Boau, saxmio K(H,0) =1,86 rpaa:kr/mob.

[1, c.92-95; 6, c. 227-230]
Slkomy BHpa3y B MaTeMaTU4Hii Gopmi BianoBigae 3akoH ocMocy 3a Bant-I'opdom?

[1, c.95-97; 6, c. 223-226]
o moka3ye [30ToHIUHUI KOedilieHT? [1,¢c.97; 6, c. 231-233]
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50. SIke piBHSHHS 10HHOTO JOOYTKY BOAH? [1, c. 101-102; 6, c. 251-253]
51. IIlo Take BOAHEBHI MOKA3HUK? [1, c. 101-102; 6, c. 251-253]
52. BkaxiTh pOpMyITy COJIi, sIKa YTBOPEHA CHIIBHOIO KHCIOTOIO 1 C1a0KOI0 OCHOBOIO.

[1, c. 107-109; 6, c. 257-263]
53. BubepiTh Ha3BY COJIi, III0 HE MiAIAE€THCS T1IPOIII3Y. [1, c. 107-109; 6, c. 257-263]
54. CmiBBiJIHECITh THI T1IPOTI3y Ta HA3BH COJIEH, IO T1APOII3yIOTHCS.

[1, c.107-109; 6, c. 257-263]
55. Yowmy piBHi cTexiomeTpuuHi koedimieHTH KMnO4 1 MnO, B Takuil OKHCHO-BiJHOBHOT

peakiii K;MnO,4 + H,O — MnO, + KMnO,4 + KOH [2, c.142-146; 6, c. 264-272]
56. BxaxiTh THI OKHCHO-BiTHOBHOI 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, SIKE BITHOBIIOETHCSA B TaKHUM
OKHCHO-BIJTHOBHOI peaKIii
HzS + C|2 + HzO — H2804 + HCI

[2, c.142-146; 6, c. 264-272]
58. V¥ peaxkrii 3 IKO¥O pEYOBUHOIO BOJICHBb € OKHCHHUKOM ... [2, c.142-146; 6, c. 264-272]
59. BxaxiTts hopMyry criosyku, B sikiii Cipka Moke OyTH 1 OKHUCITFOBAYeM, 1 BI/THOBHUKOM

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

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