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1. OIMMUC HABYAJBHOI JUCHUILJITHA

Merta

QdopmyBaHHS Yy CTYACHTIB YSBJIEHHS TMPO TEOPETUYHI OCHOBH
HEOPraHiuHOi, AHAJIITHYHOI Ta 3arajbHOl XIMii; HaJaHHS CTYyJACHTam
IIIJTICHOTO CBITOPO3YMIHHS Ha OCHOBI CyYacHMX 3HaHb IMpO OyJI0BY Ta
BJIACTUBOCT1 XIMIYHHUX CIIOJTYK, KBAHTOBO- MEXaHIIHUX YABJICHHSX TPO
CTPYKTYpY aTOMiB, MOJEKYJ 1 B3a€MOJli M)XK HHUMH; 3aKOHOMIPHOCTI
nepebiry XiMIYHMX TpOIECiB, MO BiAOyBaIOTBCA MK PI3HUMHA
pEUYOBUHAMH Yy HABKOJIMIIHBOMY CEpEIOBHIINI B3arajli Ta 30KpemMa — y
BOJTHOMY CEpEIOBHIIIL; 3aCTOCOBYBAHHS TIOHSATH 1 METOIIB aHAIITUYHOIL
XiMii, iX BUKOPUCTAHHS JUJISl JOCTIPKEHHSI IKICHOTO M KIJTbKICHOTO CKJIany
HEOpPraHIYHUX CHOJYK, SKI 3yCTPIYalOThCA B TMPHUPOAI, Y BOJHHX
Olopecypcax Ta BOJHOMY CepeloBHII; (OPMyBaHHS Cy4acHOTO
CBITOTJISIy — PpO3MVISIAATA KUTTS 3 ypaxyBaHHSAM Tinpocdepu Ta
6iochepu, sIK €AMHOI CUCTEMU )KMBOI PEYOBUHH Ta MIHEPAJIbHUX CHOJYK.

KoMrteTeHTHICTH

e K 19 3patHicTh  BHSBIATA  BIUIUB  TIAPOXIMIYHOTO  Ta
riipoOioNOriYHOrO0  MapaMeTpiB  BOJHOTO  CEpeJOBHINA  Ha
(hi3ioOTIYHUHN CTaH BOJHUX KMUBUX OPTaHI3MIB.

e K 20 3pgaTHiCTP BHKOHYBaTH TiIPOXIMIYHI Ta TiApoOIONOrivHI
JOCITIDKEHHST 3 METOK0 JIarHOCTHKH XBOpPOO pHO, OIIHIOBaHHS iX
nepeliry, eeKTUBHOCTI JIIKYBaHHSI Ta NPO(IAKTHKY.

Pesynbrar
HaBYaHHS

e P 1901 BukopucTroByBaTH 3HAHHS 1 PO3YMIHHS XIMIYHOTO CKJIaTy
pedoBUH, Kiacudikaiii MPUPOTHUX BOJ, TEMIIEPATYPHOTO PEKUMY
BOJOWM, OKHMCHIOBaJIbHOCTI BoAW, pH, BMICTy O10r€HHMX PpPEYOBHH,
METO/IB BIUIMBY Ha XIMIYHMA CKJaJ Ta Ta30BHH PEKHM BOJH
MPUPOJAHUX 1 IITYYHHX BOJOWM, BUKOPHCTAHHS TMPUPOJHUX BOJ 1
MPOLIECIB CAMOOYMIIICHHS BOJIOMM ITiJI Yac BHPOINYBaHHS 00 €KTiB
BOJHMX O10pecypciB Ta aKBaKyJIbTYpH.

e P2001 AmanizyBatu pe3ylbTaTd JOCHIPKEHb TIIPOXIMIYHMX Ta
riApOoOIONIOTIYHUX  TTOKa3HUKIB BOJIOMM, 010X1IMIYHHUI cTaH
TiApoOIOHTIB, OIIHIOBATH 3HAYMMICTh MTOKAa3HHUKIB.

ba3oBi 3HaHHSA

=

[Ipeamert 1 06'exTH, sIKI BUBUA€E HEOPTraHIYHA Ta aHAIITUYHA XIMii.

2. Micne ximii cepen MPUPOAHUYMX IUCIUIUIIH, 11 3HAYEHHS B HayIIi,

MIPOMHUCIIOBOCTI 1 KHUTT1 Cy4acCHOT'O CYCHUIbCTBA.

OCHOBHI IOHATTS 1 3aKOHH 3arajbHOI XiMii.

OcCHOBHI KJIacH HEOpraHIYHUX CIONYK, iX OYyIOBYy, BJIaCTHBOCTI,

HOMEHKJIATYypy Ta rpadiuni popmymu.

5. bynoBa peuoBMHM Ha OCHOBI 3HaHb TMPO KBAHTOBO-MEXaHIUHI
ySBIICHHSI TPO CTPYKTYpPY aToMa i MOJIEKYJ; yYTBOPEHHS XiMiYHHX
3B'SI3KIB.

6. OCHOBHI TUIH, HOMEHKJIATYpPY, OyJOBY Ta BIACTUBOCTI KOMIUIEKCHUX

CHOayK; Teopito Bepnepa.

PiBHOBary y BOIHUX pO3unHaX.

8. XiMi4HI BIACTMBOCTI PO3YHMHIB Ta 3aKOHH PO3YMHHOCTI PI3HUX
PEYOBHUH; OCHOBHI MOHATTS MPO TEOPIIO EJIEKTPOJITHYHOI JUCOLIALT;
OCHOBHI  3aKOHM PO3YMHHOCTI PEYOBHH  HEENEKTPONITIB  Ta
€JIEKTPOJIITIB (CIA0KUX Ta CUJIbHUX ).

9. OcHOBHI IOHATTA Ta METOAU AHAIITHYHOI XiMil - SKICHHH Ta
KUTbKICHH aHami3.

10. Tigpodi3 coyeld Ta X BIUIMB HA KUCJIOTHO-JY)XKHY PEAKIII0 BOJHOTO
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cepeaoBHUIIIA.
11. OcHOBHI MOJOXEHHS TEXHIKKM O€3MeKu mpu poOOTI 3 HEOpraHIYHUMHU
CTIOTYKaMH.

ba3oBi BMiHHSI

=

BukopucToByBaTH OCHOBHI 3aKOHHU XIMIYHOT CTEX10METPii.

2. Po3B’s3yBaTH pO3paxyHKOBI 3aBJaHHS HEOPraHiYHOI Ta 3arajibHOI

Ximii.

KiacudikyBaTu HeopraHiuHi CITOTYKH.

KiacudikyBaTi KOMILJIEKCHI CIIOTYKH.

Buznauati HaWO1IbII MMOBIPHI BJIACTHMBOCTI PEUYOBHH Ha OCHOBI iX

€JIEMEHTHOT'O CKJIaay 1 CTPYKTYpH.

BwmiTu ckitagaTu miiaH MpoBeIeHH SKICHOTO aHalli3y PEUOBUH.

7. Ilucatm enekTpoHHO-TpagiuHy CXEMy Ta €eJIEeKTpPOHHY QopMmyiy
aTOMIB, MPOCTUX, CKJIAJIHUX Ta KOMIUIEKCHUX 10HIB.

8. BminHa 3ammcyBaTé XiMiuHI (QOPMYIH KOMIUIEKCHUX CIIONYK Ta
HaJaBaTH iM Ha3By 1Mo (popMyIti; BU3HAYATH TUII T10pHUIM3aIlli aTOMHHUX
opOiTasiell 10HYy KOMILJIEKCOYTBOPIOBaYa Ta MPOCTOPOBY CTPYKTYPY
KOMIUIEKCHOTO 10HY.

9. BMiHHA TpPOTHO3YBaTH BIACTHBOCTI METaliB Ta HEMETaliB 3a iX
TTOJIOKEHHSIM y TIep1OUYHIN CUCTEMI.

10. Po3paxyHku pi3HUX CIOCO0IB BUPaKEHHS KOHIICHTPAIii PO3YUHIB.

11. CxiajanHst piBHSIHb peakiii Tifpoi3y cojeil, BA3HAaYeHHS! KOHCTaHTH
rigpomnizy, pH, iHIuKaTOpiB.

12.3actocyBaTi TeOpeTHUYHI 3HAHHS 3 HEOPraHIyHOi, 3arajJpHoi  Ta

aHAMTUYHOT XiMii JUIsi TIMOOKOrO PO3YMIHHS 3aKOHOMIPHOCTEH

PO3BUTKY HABKOJIMITHHOT'O CEPEOBHIIIA.
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ba3oBi HaBUUKH

1. OrpumaHHS HAaBHUYOK MPU POOOTI 3 JA0OpPaTOPHUMHU TpUIATaAMHU,
XIMIYHUMH pEaKTUBAMHU, TOCYJIOM Ta (PI3UKO-XIMIYHOIO anapaTyporo.

2. OTpuMaHHS HAaBUYOK Y TEXHIIl 3BaXXYBaHHS HAa TEXHOXIMIYHHUX Ta

aHATITUYHUX Tepe3ax.

CknalaHHs pIBHSIHDb THIIOBUX XIMIYHHX PEaKIIii.

Cknamatu  (QopMynH OCHOBHHMX KJIAaClB HEOPraHIYHUX PEYOBUH,

BUKOPHUCTOBYIOUM 3HAHHS MpPO BAJIEHTHICTb Ta CTYHIHb OKHCIICHHS

€JIEMEHTIB, HOMEHKJIATypy Ta Kjacu(iKalil0o HEOpraHIYHUX CIOJYK, Y

TOMY YHCITI KOMIUIEKCHHUX CIIONYK.

5. IlpuroryBaHHS pO3UMHIB JIsl MPOBEACHHS SIKICHUX PEaKIIiil.

6. HaBuuku BH3HAYCHHS MIIJILHOCTI PO3YHHIB 32 JJOTIOMOTOI0 apEOMETPY.

7. KopuctyBaHHsI 1HCTPYKIi€I0 3 TEXHIKM Oe3neku mnpu poOoTi 3
HEOPTaHIYHUMHU CIIOJTYKaMH.
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[ToB’s13aH1 «Ximis (opraniyHa, (izuyHa, KojoimHa)», «ligpoximis Ta OGloXiMis
citadycu ri1po6iOHTIB»

ITonepenns

MHACLUILIIHA

Hacrtymnna «Ximis (opranivna, pizuuHa, KOJOIAHA)»

JUCIUILTIHA

KinekicTe rogun

Jlexii — 2 roguHu;

JIaGopaTopHi 3aHATTS — § TOIUH;
Koncynprarttii — 8 roaus;

Camocriiina po6oTa cTyaeHTiB — 162 rogunm.




2. IPOT'PAMA HABYAJIbHOI JUCIHUILJITHA

2.1. Jlekuiiini Mmoay.Jii

KinbkicTh rogux
Kon Hassa Mmonyis ta Tem -
Aynurtopni | CPC
HacTtanoBHa nekuis 2
OCHOBHI HOJ0KEHHS 3arajdbHOi XiMii
1. ATOMHO-MOJIEKYJISIPHE BUCHHSI. 2
2. OCHOBHI MOHATTS 1 3aKOHU XiMii. 3
3M-JI1 | 3. BcranoBieHHS XiMIYHOT (OPMYITH PEUOBUHHU. 2
4. Knacu HeopraHIYHUX PEUOBHUH. 3
[TigroToBKa 10 TECTOBOTO KOHTPOJBHOTO 3aBIAHHS 5
OcHOBH HEOpraHiyHOI XiMii.
1. XimiyHa OyJ0Ba HEOPraHIYHUX PEYOBHH. 5
2. OCHOBHI TUIIU XIMIYHOTO 3B’S3KY. 5
IM-TT2 3. BJ‘IaCTI/IBOCTi' MeTaiB, HEMETAJB Ta aMop(laH_Hx CTIONTYK. 5
4. OcobnmBocTi 0y/1I0BH, HOMEHKJIaTypa Ta XiMIi4Hi 5
BJIACTUBOCTI KOMIUIEKCHUX CITOJIYK.
[TigroToBKa 10 TECTOBOTO KOHTPOJBHOTO 3aBIAHHS 5
3araiabHi BJIACTUBOCTI PO3YMHIB
1. XimiuHa piBHOBara. 3
2. Pozumnu. OCHOBHI MOHATTS. 2
3. Cnocobu BHpa)xeHHS KOHUEHTPALlli pO34YHHIB. 3
4. BnacTUBOCTI PO3UMHIB HEENEKTPOIITIB. 3aKoHU [ eHpi, 3
Bant-T'odda, Payns.
3IM-JI3 d. OCO6JII/IB(?CTi pe?Kuiﬁ B pO3uMHAX enexTpomiti. Teopis 3
eNIEKTPOIITHYHOI AUCOITiAIIi].
6. lonnwmit no6yTox Bonu. BogHesuit mokazuuk pH. 3
BydepHi pozunnm.
7. Tigpomi3 coneii. Brums rigpomnizy coseil Ha 3HaYeHHS 3
kucnotHocTi (pH) po3uuny.
[TinroToBKa 1O TECTOBOTO KOHTPOJILHOTO 3aB/IaHHS 5
AHaniTUYHA XiMid.
1. SxicHuii aHami3. 5
3IM-J14 2. KinbkicHuilt aHanis: MeTO/H ljp?,BiMeTpI/I‘lHOFO 17§ 5
TUTPOMETPUYHOTO aHATI3y XIMIYHUX PEYOBHH
[TinroToBKa O TECTOBOTO KOHTPOJILHOTO 3aB/IaHHS 5
[TinroToBKa 70 3a11KOBOi KOHTPOJIbHOI poboT 3KP 5
Pa3zom: 2 85
Koncynpramii: cr. Buki. BacunpeBa Mapuna [eopriiBHa — cepena, YHCIIBHUK,
13.30 — 14.30.



2.2. Ipaxrtuuni (;1adopaTopHi) moay.ai

Kinekicts rogun

Kon Ha3Ba Mmoxyns ta Tem AyiTopHi CPC

CrexioMeTpH4Hi pO3paxXyHKH B XiMii.
JlaboparopHa pobora Nel
Texnika Oe3neku Ta 3arajibHi MpaBuia poOOTH B 0,5 4
XIMIYHIH JabopaTopii.
3BaXyBaHHS HAa TEXHOXIMIYHUX Ta aHATITUYHUX
Tepe3ax.

MeToaM KiJIbKICHOr0 aHAJI3Y B AaHAJITHYHIN XiMil.
3M-JIa61 JIaGopaTopHa pobora Ne2

BusnaueHHs XiM14yHOT pOpMYIU PEHOBUHU 7
(KkpucTanoriapaTy MiJIHOTO KyIIOpOCY) METOJIOM
IpaBIMETPUYHOTO AHATI3Y.

JIaGopaTopHa pobora Ne3

BusHaueHHs €KBiBaJICHTY METALy METOAOM 15 8
BUTHCHEHHS HUM BOJIHIO 3 PO3YMHY KHUCJIOTH.

[TinroToBKa O TECTOBOTO KOHTPOJILHOTO 3aB/IaHHS 5
Heopraniyna ximist

JlaboparopHa po6oTa No4 3 12
Knacu HeopraniuHux crnoiyk
Jlaboparopna po6oTa No5 12
XiMI14H1 BJACTUBOCTI KOMIUIEKCHUX CIOJIYK.
JlaboparopHa po6oTa Neb

3M-JIa62 | [IpuroTyBaHHs pO34YMHIB 33JJaHOI KOHILIEHTpalii. Pi3Hi 12
CIOCOOM BUPAKEHHS KOHIICHTPAIIIl pO3UYUHY
JlaboparopHa pobota No7
["apomi3 coneil. BiuiuB rigpomizy colieil Ha peakIlito 3 12

cepenonuia (pH) pozunny.

[TinroToBKa O TECTOBOTO KOHTPOJILHOTO 3aBJ/IaHHS 5

Paszom: 8 77

[Tix gac cecii cTyieHTH BUKOHYIOTH JlabopaTopHi pobotu Ne 1, 3, 4, 7.

Ilepenix nabopamopiti:

JIaGopatopis ximii Nel —ayn. 111.

[Tepenik nabGopatopHoro oOnagHaHHS Ta JlabopaTopii: XiMiuHa Jabopartopis Mae
na0opaTopHi CTONMHM, BUTSKHI IIadu, AUCTHIATOP, TEXHOXIMIUHI Ta aHAJIITHYHI TEpesu.
[Tepenik mabopaTopHOTO MOCYAY Ta XIMIYHUX PEAKTUBIB, 1[0 BUKOPHUCTOBYIOTH IIPH BUKOHAHHI
KOXKHOT JTabopaTopHOi poOOTH 3a3HaUEHUI Y METOAMYHUX BKa3iBKax JAJIs TaOOpaTOpHUX POOIT.

Koncynpranii mpoBoanuts cT. Buki. BacuibeBa Mapuna ['eopriiBHa — cepena, YUCIiBHUK,
13.30 — 14.30.




2.3. CamocriiiHa po0oTa cTyleHTa Ta KOHTPOJIbHI 3aX014

Kon : KinpkicTh Crpox
3aBnanHs Ha CPC Ta KOHTPOJIBHI 3aX0A1
MOTYJIS TOJAWH | IPOBEACHHS
e [lifroToBKa J0 JIEKIIHHUX 3aHSATh 10
, . JIncronan
3M-JI1 | e Ha3Ba KOHTPOJIBHOIO 3aX0/1y (0OOB’SI3KOBHIA):
5 2020 p.
TecToBa KOHTpoOJIbHA poboTa 10 3M-JI1
ITinroToBka 10 NEKIIHHUX 3aHATH 24
) o I'pynenn
3M-JI2 | ¢ Ha3Ba KOHTPOJBHOIO 3aX0/1y (00OB’SI3KOBHIA):
5 2020 p.
TecToBa KOHTpOJIBHA poboTa 10 3M-JI2
[TinroroBka 10 1a00OPATOPHUX 3AHSTH 15 :
, . Ciuenb
3M-Jla0l | ¢ Ha3Ba KOHTPOJIBHOIO 3aX0/y (00OB’I3KOBHIA):
2021 p.
TecToBa KOHTpOIbHA poboTa 10 3M-J1a61 S
e [linroroBKa J0 JEKIIHHUX 3aHSATh 20 .
, . JIrotnit
3M-JI3 | e Has3Ba KOHTPOJBHOIO 3aX0/y (000B’I3KOBHIA):
5 2021 p.
TecToBa KOHTpOJIbHA poboTa 10 3M-JI3
e [ligroroBka 10 1a00PATOPHUX 3aHATH 48 bepesens -
3M-JIa62 | ¢ Ha3Ba KOHTPOJIBHOTO 3aX0/1y (0OOB’SI3KOBHIA): KBITE€Hb
TectoBa KoHTpOJIEHA poboTa 10 3M-J1a62 5 2021 p.
ITinroToBka 10 JNEKIIMHUX 3aHATH 10 KBiteHs —
3M-JI4 | e Ha3Ba KOHTPOJIBHOTO 3aX01y (000B’A3KOBHIA): TpaBEeHb
TectoBa KoHTpOJILHA poboTa 10 3M-J14 S 2021 p.
3aiik 5 cecis
Pa3om: 162

3. Meroanka npoBeeHHs Ta OUIHIOBAHHS KOHTPOJbHMX 3aX0/iB

JUis cTyneHTIB 3a04HOi (pOpMHM HaBUaHHS BUKOHAHHS MOAYJIIB BHUKOHYETHCA y CHCTEMI
E-HaBuaHHS HaCTYNHUM YHHOM:

— 3iMCHITH BXif 3a nocwianaaM http://dpt21s.odeku.edu.ua/login/;

— BBeiTh cBil Jiorin (Username) ta napons (Password);

— JIaJli HATUCHITh Ha €KpaHi CUHIO KHOMKY «L0g in» (yBiiTH/BX1N);

— micas IbOoro 00epiTh «XiMist (HeopraHiuHa, aHAJTITHYHA)Y;

— BUKOHAaWTEe HEOOXiJHI 3aBJaHHS 3 BUKOPUCTaHHs cucTeMH E-HaBYaHHS, SIKi CTOCYIOTHCS
JaHOTO MOMYJISL.

3.1. Meroauka npoBeJeHHs Ta OUiHIOBAHHS KOHTPOJbHMX JeKUiliHUX 3aX0iB A1
3M-JI1, 3M-J12, 3M-J13, 3M-JI4.

[Iporpama mucuuIUiiHA Tepefdadae BUBYCHHS 4-X JEKIIMHUX MOJYJIB BiJINOBIIHO
PO3MOJILITY TEOPETUYHOTO KYPCY JICKI[IHHUX 3aHATh HA CTPYKTYPHOJIOT1YHI 3aBEepIICH] pO3/I1IIH:
3M-JI1, 3M-J12, 3M-JI3, 3M-JI4.

Jlo mporpamu aucuuIuIiHu «Ximisi (HeopraHiyHa, aHaJiTU4HA)» BXoauTh 3M-JI1, mo
0a3yeTbcsd Ha MOBTOPEHHI ab00 BHMBUYEHHI WIKUIBHOTO Kypcy ximii. Lleli moxynes mepenbauae
OTJISIZIOBE TPUCKOPEHE BUBUYEHHs 0a30BHX 3HaHb, BMiHb Ta HABUYOK 3arajbHOOCBITHHOI
MIKUTBHOT TUCHUIUTIHU «XiMish». [ cTyaeHTIB JucTaHIiiHOI hOpMU HaBYaHHS TEOPETUUHUIN
matepian Monynto 3M-JI1 MICTHTH CTPYKTYypOBaHHWU €JIEKTPOHHUIN KOHCIEKT JIEKIiH 1 Horo
OTIaHyBaHHs OIIHIOETHCS Yepe3 BIAMOBIAI HA KOHTPOJIbHI TECTOBI MUTaHHA. TeCT CKIagaeThCs
3 10 nuTanb, KOKHA TTPABWIIbHA BiMOBIAL OliHIOETECA B 0,5 GamiB. CymapHa oriHka 5 OariB.
3amyis YHUKHEHHsI CUTyaIlli XaOTHYHOTO TMiJOHMpaHHS MPaBWIBHUX BIAMOBIIEH, KIIbKICTh
MO>KJIMBUX CIPOO 0OMEXKEHA IBOMA.



http://dpt21s.odeku.edu.ua/login/

KoxHuil Tect ocHOBHOro TeopeTuuHoro kypcy — 3M-JI12, 3M-JI3, 3M-JI4 ckianaeTbcs
3 15 nuTank, KOXHa TpaBUIbHA BIAMOBIAbL OIIHIOETHCS B 1 Oar.

Tabnuis MicTuTh 1HGOPMAIlIIO 100 HapaxXyBaHHs OalliB 3a OMpAaIfOBaHHS JIEKIIHHUX
3aHATD:

TeopeTnunuii Matepian KinpkicTs 0aniB
3M-JI1 5
3M-JI2 15
3M-JI3 15
3M-J14 15
3arajom 50

OO00B’s13KOBO BPaXxOBYEThCS CBOEYACHICTh BUKOHAHHS CTYJEHTOM Ipadiky HaBUaIbHOTO
nporecy. Cyma oTpuMaHux OajiiB CKIaa€ThCS 3 CyMU BUKOHAHUX CBOE€YACHO KOHTPOJIOIOYMX
3aX0/iB. SIKIIO CTYJEHT HE BUKOHAB 3 MOBAXXHUX IMPUYUH OKPEMHUI MOIYyNb, BIH MOXE HOro
3/1aTU y JBOTHKHEBHM TEPMiH 3T1JHO 3 rpaikoM KOHTPOIbHUX 3aXO/IB.

3.2. MeTtoauka TmpOBeAeHHS Ta ONIiHIOBAHHS NPAKTHYHUX (Ja0OPAaTOPHUX)
KOHTPOJIbHMX 3axoAiB — 3M-JIaol, 3M-JIa02

Jlnst cTyAeHTIB AMCTAHIINHOI (popMH HaBYAHHS KOHTPOJIb BUKOHAHHS JIA0OpaTOPHUX
pOOIT 3IIACHIOETHCA Yepe3 BUKOPHUCTAHHS TECTOBUX 3aBIaHb, TOOTO 3MICTOBHHX MOIYJIB
3M-JIa6l Tta 3M-Jla62. Ha omnpamtoBanas mnabopatopHux pooit Nel-3, 3M-JIa6l,
MpeACTaBICHO 15 TeCTOBHX MUTaHb, JIe KOJKHA IIpaBUJIbHA BiJIITOBIIb OIiHIOETHCSA B 1 Oan. Ha
ompaifoBantas J1abopatopHux pooOiT Ned4-7, to6to 3M-JIab2, TakoXK MpPENCTaBIECHO TIO
15 TecToBUX 3amuTaHb, € KOXKHA MpaBUJIbHA BIJNOBiIb OIIHIOETHCS B 1 Oan. CTyaeHT mae
JuIIe ABi CipoOU Ha MPUUHSTTS OCTATOYHOTO PIIICHHS I[0JI0 CBOET B1AMOBIII.

[ndopmartito 1mon0 HapaxyBaHHs OajniB 3a OIpalfoBaHHA JIA0OPAaTOPHUX 3aHATh
CTyJE€HTaMH JAUCTAaHUIHHOI (POPMU HaBYAHHS MICTUTh TAOIUIIA:

KinskicTs

JlaGopaTtopHi 3aHATTSA )
patop OaJiB

3M-J1a61
Jla6opaTopHe 3ansitTa Ne 1 Texnika Oe3neku Ta 3arajbHi MpaBujia poOOTH B
XiMIYHIN nabopaTopii. 3BaKyBaHHS Ha TEXHOXIMIYHUX Ta aHAIITUYHUX Tepe3ax.
CrexioMeTpu4HI PO3paxyHKH.
JlaGopatopHe 3ansarTsa Ne 2 Anamitnyaa Ximist: Buznadenns xiMiuHoi popmynu 15
PEUYOBHHU (KPUCTAJOTIAPATy MIJHOTO KYMOpPOCY) METOJIOM TI'paBIMETPUYHOTO
aHami3y.
JlaGopatopHe 3anaTTA Ne 3 AHaniTiuHa XiMis: BU3HaueHHS eKBIBaJICHTY MeTaly
METOJIOM BUTUCHEHHSI HUM BOJIHIO 3 PO3YMHY KUCJIOTH (00’ €MHUI aHaTi3).

3M-J1a62
JlaGopatopHe 3ansaTTsa Ne 4 Kiacu HeOpraHi4YHHUX CIIONYK.
JlabopaTopHe 3aHaTTSI Ne 5 XiMivHI BJaCTUBOCTI KOMIUIEKCHUX CIIOJIYK.
JladopaTopHe 3ansaTTsi Ne 6 [lpuroryBaHHsS pO3YMHIB 3a/laHOi KOHIIEHTpAIIii. 15
Pi3Hi crtocobu BUpa)keHHSI KOHIIEHTPALlii pO3YUHY.
JlaGopatopne 3ausaTTa Ne 7 ['igpoii3 coneii. Brmus rinposi3y coneit Ha peaxiito
cepenosuia (pH) pozunny.
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[Tix wac cecii cTygeHTH AWCTaHMIHOT (GOpMH HaBYAaHHS BHKOHYIOTH JabOpaTOpHi
pobotu Ne 1, 3, 4, 7. 3a BUKOHAHHS KOXKHOI JIJaOOpaTOpHOT pOOOTH CTYACHTAM HApaXxOBYETHCS
o 5 6amniB, 3arajiom — 20 o6aJiB.

4.  PEKOMEHJIAIII 1O CAMOCTIMHOI POBOTH CTYJAEHTIB

4.1. 3M-JI1 OcHOBHIi MOJIOKEeHHH 3arajJbHOl XiMil
4.1.1. MMoByanus moao Buxkonanusa 3M-JI1

[TinroroBka n10 3M-JI1 BkItOUae BUBUEHHS (200 MOBTOPEHHS) TEOPETUYHOTO MaTepiany
Ta BMIHHS pO3PAaxOBYyBaTH TEMAaTH4HI 3aBJaHHA 3 KypCy 3arajJbHOOCBITHBOI IIKIJIBHOI
JUCITUTIIIHA «X1Mis»: aTOMHO-MOJIEKYJISIpHE BUEHHS, K (yHIAMEHT Cy4acHOi XiMmii; OCHOBHI
MOHATTA B XiMii (aToM, €JIeMEHT, MOJEKyJa, 10H, MPOCTa PEYOBHMHA, CKJIAJHA PEUOBHHA,
xiMiyHa (Gopmya, XiMIidHA peakxilis, OCHOBHI THUIM PIBHSAHB XIMIYHHUX peaKIliii); BIHOCHY
aTOMHY Macy, BiIHOCHY MOJIEKYJISIPHY Macy CITOJyKH, MacOBE YHCJIO 130TOITY; OCHOBHI 3aKOHH
ximii: 3akoH 30epexkeHHss Macu (M. B. JlomoHocoBa — A. JlaByas’e); 3akoH 30epekKeHHS
eHeprii (A. Eiinmreiina); 3akon noctiiiHocTi ckiaay (K. [Ipycra); 3akoH KpaTHUX BIJHOILLIEHb
(. HdanmpToHa); 3aKOH 00'€eMHHMX BiJIHOIIECHb, 3aKOH ABOTaJapo Ta HACIIJIKH 3 HBHOTO, YUCIO
ABoraapo. ExcnepuMeHTanbHI METOAM BH3HAYEHHS MOJIEKYJISPHOI MacHh Tra3onojaioHo1
PEUYOBHMHU: HAWMOIMIMPEHIIIUNA METOJI BH3HAYCHHS MOJIEKYJSIPHUX Mac pEYOBUH, SIKHUM
IPYHTY€ETbCS Ha 3aKOH1 ABOrajjpo; yHiBepcajbHE PIBHSHHS CTaHy rasy, sike 00’ €IHYy€ 3aKOHU
boins-Mapiotra 1 I'eii-Jltoccaka; piBHaHHS Knaneiipona-MenneneeBa. Ilepiognunuii 3aKoH
J.I.Menneneea y cydacHoMy (opMyioBaHHI 1 OymoBy artoma. IIOHATTS TpO CTYIiHB
OKHUCJICHHS. PO3pI3HATH TUNM XIMIYHOTO 3B’A3KY: HEMOJSIPHUNA Ta MOJIAPHUN KOBAJIEHTHUU
3B'SI30K; 10HHUH 3B's130K. OCHOBHI KJIaCH HEOPTaHIYHUX CIOJIYK.

Jlis BUBYCHHS JaHMX TeM Tpeba KOpPUCTYBaTUCh Jitepatyporo [8, 9, 10, 13] Ta
CTPYKTYPOBAHUM KOHCIIEKTOM JICKIIIH.

4.1.2. TlutanHsa Aas camonepeBipKH CTy/eHTIiB micias BuBueHns 3M-JI1

IIlo Take KUIBKICTh pe4oBHHU? B IKUX OIMHULAX BUPAKAIOTH IO BEIUYMHY ?

Po3paxyBatu MonsipHy Macy pedoBuHU Fey(SOy)s.

VYKaxiTh MOJIIPHY Macy Cynb(})aTHOT KUCIOTH (T/MOJIb):

IosicHITH, YMM XiMIYHM eJIEMEHT BiIpi3HAECTHCS Bill MPOCTOI pe4YOBUHHU?

SIKi po3paxyHKH MOKHA 3p00OMTH, 3HAIO4YH (popmy.ay XiMiuHOI crioykn?

Ski 0CHOBHI 3aK0HM XiMil BU 3HaeTe?

CdopmytroiiTe 3aK0H CTAJOCTI CKJIAY PEYOBHH

OO6uuchiTe 06’em azoty (1) (H.y.), SKUM HEoOXimHWH aisi [oOyBaHHS aMOHIaKy 00’ eMOoM

6 JTpiB.

9. Po3spaxyiite B rpamax macy oaniei monekymu SO,.

10. B skiii rpyni nepionuunoi cucremu /[.I. MeHaeneeBa 3HaX0AATHCS JYKHI MeTaau?

11. B skiii rpyni nepionnunoi cucremu JI.I. MenaeneeBa 3HAX0AATHCS raj10reHn?

12. SIk 3MiHIOIOTBCA MeTAJiuyHi Ta HeMeTaJiuyHi BJIACTHBOCTI eleMeHTIB MO mepiogy B
cucremi /I.I. MenneneeBa?

13. SIk 3MiHIOIOTHCSI MeTaJiYHi Ta HeMeTaJi4Hi BJACTHBOCTI ejJleMeHTIB Mo rpymni B
cuctemi /I.I. MenaeneeBa?

14. SIk 3a eJieKTPOHHOIO (OpMYJIOI0 aTOMAa BU3HAYMTH €JIeMEHT, SIKHH YTBOPIOE MPOCTY
PE€YOBHHY 3 BJIACTHBOCTAMH THIIOBOI'0 MeTaly?

15. Sk 3a eJIeKTPOHHOIO (OpPMYJI0I0 aTOMA BU3HAYMTH €JIeMEHT, AKMi YTBOPIOE MPOCTY
PEYOBHHY 3 BJIACTHBOCTAMH THIIOBOI'0 HEMETATY?

16. Sk 3a ejieKTPOHHOIO GOPMYJI0I0 ATOMA BU3HAYNTH €JIEMEHT, IKHil YTBOPIOE MPOCTY

PEYOBHHY 3 BJIACTHBOCTAMM iHEPTHOIO raszy?
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17. IIlo Take eNeKTPOHETaTUBHICTh eJleMeHTa?

18. SIx yTBOPIOETHCS KOBAJICHTHHIA 3B'SI30K (HEMOJISIPHUIA Ta TTOISAPHUIL)?

19. SIx yTBOPIOETHCS 10HHHM 3B'SI30K?

20. Po3paxyiiTe CTyHiHb OKUCICHHS eleMeHTa S B ckinaanii cnomymi K,SO,.

21. SIk kaacudikyoTs okcuau?

22. Sk 3a ¢popMyJI010 BUBHAYMTH KHCJIOTY, OCHOBY, CiJIb?

23. BuzHauTe 10HH, SIKi YTBOPIOIOTHCS Y BOJHOMY PO3YHHI IiJ] 9ac TUCOITIAIT Oapiro XJIOPHIY

24. YxaxiTh cXxeMmy peakiii i0HHOro 0OMiHY Y BOJHOMY PO3YHHI, IiJ 9ac SKO1 YTBOPIOETHCS
ocaJ.

4.2. 3M-JI2 «OcHOBHM HeOpraHiuHOi Ximii»
4.2.1. TloBuyanug moa0 BUKoHanusga 3M-J12

HeoOximHO Ticias BHUBUEHHS TEOPETHYHOTO MaTepialy KOKHOI TeMH, JJIS TepeBIpKU
3aCBOEHHS X 3MicTy (0a30BUX 3HAHB), AaTH BIAMOBIAI HA 3alMUTAHHS JJIsl camorepeBipku. s
MOTJINOJICHOTO CaMOCTIHHOTO BHBYCHHS JHUCIUIUTIHU HEOOXITHO CKOPHUCTATHCS JIITEPATypPOrO
(ocuoBHoOIO [1-7] Ta mogaTkoBoo [8-14]).

[lepenik TeM, siki HEOOXiHO OMAHYBAaTH CTYJEHTaM JUIsl yCHilmHOro BuB4aHHa 3M-JI1:
NpeaIMeT HeopraHiyHoi Ximii, ii 3B'I30K 3 I1HIIMMHM NPUPOJHUYMMH HayKaMH; 3aKOH
€KBIBaJICHTIB; PO3BUTOK mepioguuHoro 3akoHny iM. [[.I. MennaeneeBa i OymoBy aroma B
KBaHTOBIM MeXaHilll; KBAaHTOBI YHMCJIa, 1[0 XapaKTepU3yloTh aTOMHI opOiTa ji; npuHiun [aymi
1 mpaBuno ['ynna; mpaBuna KiileukoBchbkoro; enekTpoHHi (opmynu 6GaraToeneKTPOHHHX
aTOMIB; MOTEHIlaJIM 10HI3alli aTOMIB, CHOPIJHEHICTh AaTOMIB 10 €JEKTPOHA, €(PEeKTUBHUL
aTOMHUU pajiyc, €NeKTPOHETaTUBHICTh, MAarHiTHI BIIACTUBOCTI aTOMIB. 3B'S30K aTOMHHX
XapaKTEPUCTUK 3 CJIIEKTPOHHOK CTPYKTYyporo. [3oTomu. KoBaneHTHuU# 3B'130K (MOJISpHUN Ta
HenoJisipHui). HacudeHicTh Ta HampsSMIICHICTh KOBAJICHTHOTO 3B’S3Ky. MeToja BaJeHTHHX
3B’s13kiB. ['1Opuam3aiiito enexkTpoHHuX opoOitaneil. lonHuit 3B's30k. ITloHATTS Tpo cCTymiHB
okucieHHs. BomHeBuil 3B's30k. Metamiunuii 3B'si30k. CuiIM MIDKMOJICKYJISAPHOT B3a€MOJII.
ArperatHuii ctaH pedoBuHU. Kiacudikaiiiro, HOMEHKJIATYypy, BIACTUBOCTI Ta crocobu
OTpPUMaHHS HEOpraHiyHUX crnoiayk. OCHOBHI BJAacTHBOCTI, OyJOBY, Kiacudikalilo Ta
HOMEHKJIATYpy KOMIUIEKCHUX cmoiyk. OcHoBHI mnonoxeHHs Teopii Bepnepa. IIpupomny
XIMIYHOTO 3B’SI3KY B KOMILJIEKCHHUX CIIOJYKaX, IX MPOCTOPOBY OYIOBY.

4.2.2. TlutaHHA 10 caMolepeBipKHU CTY/AeHTIB MicJiA BUBYeHHs po3aiiaiB 3M-JI2

1. CdopmyawiiTe 3akoH ekBiBajeHTIiB. 3a SKHX YMOB CHpaBelJIMBHHA 3aKOH
eKBiBaJIEHTIB?

2. Sk po3paxyBaTu (aKTOp eKBiBajJleHTa NMPOCTOI PEYOBHHH TAa CKJIATHUX PeYOBHH

(oxkcuaiB, riAPOKCHAIB, KHCJIOT, CEPEIHIX coJieil, KHCJIHUX COJIed, OCHOBHHUX COJIeil)?

®daxTop €KBIBAJICHTA € OCTIMHOIO YU 3MIHHOIO BETUYMHOIO?

Sk po3paxyBaTM MOJISIDHY MAacCy eKBiBaJeHTa PpPeYOBHHH, 00’€M eKBiBajJeHTa

ra3onoxioHoi pe4oBMHU?

5. Ha wneitpanizanito 2,45 T KUCIOTH TTOTPIOHO BUTpATUTH 2 T rigpokcuny Hatpiro (NaOH).
Bu3zHaunT MOJIIpHY Macy €KBiBaJICHTA KHCIIOTH.

6. Ilpu B3aemomii 5,95 r nesikoi peuoBunu 3 2,75 r consHoi kucnotu (HCl) orpumanu 4,4 v
comi. Po3paxyiite MOMsipHI Macu €KBIBaJICHTA II€] PEYOBUHU Ta COJIi, SIKY OTPUMAJIH.

7. Hanumnite enekTpoHHO-TpadiuyHy KoH(DIrypamiro Ta eJIeKTpOHHY QopMyily aToma

€JIEMEHTa, 3apsAJ sjpa SKOro JopiBHIOE + 28. YKaxXiTh HOTO MOJIOKEHHS y CHUCTEMIi

JI.I. Menneneera. Jlo sikoro cimeiictBa (—s, p, d, f ) Hanexxuts 1ieit enemenT? J[ns KO)KHOTO

3 BAJIGHTHUX €JIEKTPOHIB HAMUILITh 3HAUY€HHS 4-X KBAHTOBUX YHCE]I.

Axi THNM XiMIYHOTO 3B’SI3KYy B 3Ha€Te?

Ha3BiTh 0c00JIMBOCTI KOKHOTO THILY 3 XiMIYHUX 3B’ A3KIB.

s ow
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10. B yomy cyTHicTh MeTOY BaJIeHTHUX 3B’A3KIB?

11. Onumite npoctopoBy OynoBy Mosiekynu MgCly. BkaxiTe Tun riOpuamsaiii aTOMHUX
opOiTajei 1eHTpaIbHOTO aToMa.

12. SIxa 3ajeKHicTh iCHY€ MiK THIIOM KPUCTAJIYHUX IPaToOK i XiMiuyHuM 3B’sI3KOM?

13. SIki ocHOBHI KJIacH HeOPraHiYHUX CHOJIYK BH 3Ha€Te?

14. SIk mogiJIAIOTHh KHCJIOTH 32 iX OKHCJII0BAJIBLHOIO 3IaTHICTIO, 32 CKJIAJIOM Ta 32 CHJIOI0?

15. HageniTh NpuKiIagu piBHSIHb PEaKIliil, AKl TIATBEPKYIOTh CIA0KlI KMCIOTHI BJIACTUBOCTI
takux ampoTepuux rigpokcuais:Be(OH),, AI(OH);, Zn(OH),, Cr(OH)s.

16. JloBeaiTh, 10 KHCJi COJIi BUSBJISIIOTH JAesiKi BJACTHBOCTI KHCJIOT, 2 OCHOBHI COJIi —
JesKi BJJaCTHBOCTI OCHOB.

17. Hanumnith piBHSHHS XIMIYHUX pEakLii 3a HABEIEHOIO CXEMOIO ITEPETBOPEHb.

SO;—H,SO,—Ca(HSO,),—CaSO,—Ca0

JlaiiTe BU3HAYCHHS Ta XapaKTEPUCTHKY XIMIYHHX BIACTHBOCTEH MiAKPECICHOI PEUOBHHH Y
CXeMi IepeTBOpPEHb (3a JTOMOMOTrOI0 XIMIYHUX PEakilii); JaiTe Ha3BY I PEUOBHHI 3T1THO
3 MI)KHApOJHOK HOMEHKJIATYPOIO, HAITUIIITh il CTPYKTYpHY (OpMYITy.

18. Jlaiite Ha3By komiuiekcHid crmoayii [Pt(NHs3)s]Br,. Jlo skoro Tumy BOHA HaJIeXKITh?
BkaxiTh KOMIUIEKCOYTBOpIOBaY, HOT0 KOOpAMHALIMHE YHCIO, CTYNEHb OKHCIEHHS.
BxaxiTp miranay, iX cTeniHb OKUCHEHHS, JCHTaHTHICTh. HanmumiTe enekTpoHHO-TpadiuyHy
KOH(]IrypaIio Ta €JIeKTPOHHY (QOpMyy 10Ha KOMIUJIEKCOYTBOPIOBAaua, BH3HAUYTE THII
riopuan3aiiii aToMHUX OpOiTaneil i0Ha KOMIUIEKCOYTBOpIOBaYa Ta MIPOCTOPOBY CTPYKTYPY
KOMIUIEKCHOTO 10Ha.

4.3. 3M-JI3 «3arajibHi BJaCTHBOCTi PO3YHHIB)
4.3.1. IloBuanuga moa0 Bukonanus 3M-JI3

[Ticns BUBUYEHHS TeM [AaHOTO TEOPETHYHOTO MOJIYJIO Ui TMEPEeBIPKH 3aCBOEHHS IX
3micTy (0a30BUX 3HaHb), Tpeba BIAMOBICTM HA MUTAaHHSA [UIsl CaMOIIEPEBIPKU CTY/EHTIB,
HEOOXiTHO KOPHCTYBaTHCh CTPYKTYPOBaHMM KOHCIEKTOM JIEKI[ii Ta BHKOPHCTOBYBATH
ocHOBHY [1-7] Ta nomatkoBy [8-14] mitepatypy.

Temu, siki HEOOX1IHO OMaHyBaTH CTYAEHTaM JJil YCHIIIHOTO BUBYEHHS TEOPETHYHOTO
Moy 3M-J12:

- XiMiuHa piBHOBara y po3unMHax: OOOpPOTHI Ta HEOOOPOTHI peakilii, CTaH pPiBHOBArH,
PIBHOBaXHI1 KOHIIEHTpaIlii, KOHCTaHTa PIBHOBArd, BIJIUB 3MiHU 30BHINIHIX YMOB Ha CTaH
xiMiyHO1 piBHOBaru — mpuHnun Jle-lllatense (BruMB KOHIIEHTpaIlli pearyroyux pedoBUH Ta
NPOAYKTIB PEaKIlii, BIUIUB TEMIIEPATypy Ta TUCKY Ha CTaH XIMI4HOI piBHOBAaru).

- Po3unnu Ta cmocoOu BHpakeHHS IXHBOTO CKJIa/1y; HACHYEHI Ta HEHACHYCHI PO3UMHU;
Koe(ili€HT PO3YMHHOCTI; PO3YMHHICTh TBEPAMX PEUYOBHMH, PIAUHU Ta rasiB y BOJ1; 3aKOHU
I'enpi ta I'enpi-JlanbproHa; pi3HiI crmocoOW BHpaKeHHS KOHIEHTpallii po3unHy. BrmactuBocrti
po30aBIeHNX PO3YMHIB HEEIEKTPOJIITIB: 0cMOC, 3aKoHU BanT-I'odda ta Paymns.

- BrnactuBocTi pO3YMHIB  E€JIEKTPOJITIB: TEOPIHO  EIEKTPOIITHYHOI  JUCOITiaIlii
(C. Appeniyca), cwibHI Ta ciaOKi €JEKTPOJITH; CTYIIHb JUCOIAIlll €JIEKTPOJITY; 3aKOH
po30aBnenns OcTBanbaa; piBHOBAry B PO3YMHAX CIIAOKUX EJEKTPOJITIB; KOHCTaHTY
€JIeKTPOJIITUYHOI JUCOIliallii: JOOYTOK PO3UMHHOCTI; KOS(DIMIEHT aKTUBHOCTI Ta 10HHY CHITY
PO3YMHIB CUJIBHUX EJEKTPOJITIB;, 10HHI B3a€MOJIl y PO3YMHAX EJEKTPOJIITIB, BIACTHUBOCTI
KHCJIOT, OCHOB Ta COJICH 3 TOYKH 30py TEOPii eJEKTPOIITHYHOI AucoIiamnii; ioHHUH J0OyTOK
BOJIM, BOJHEBUI Moka3HuK (pH) po3umHiB; Tigpomi3 coneii Ta BiiuB Ha pH po3unHiB.

4.3.2. TlnTaHHs 10 caMonepeBipKHU CTY/AeHTIB micjisi BUBYeHHs1 po3aiiis 3M-JI3

1. Oxapakrtepu3syiiTe rOMOreHHY Ta reTeporeHHy XiMiuHi cucremu.
2. Oxapakrtepu3yiite Qi3udHMIi 3MicT KOHCTAHTH piBHOBAaru XiMiyHoi peaxiuii.
3. SIki YMHHMKHU BIUIMBAIOTh HA 3CYB CTaHy XiMiuHoi piBHOBaru?

11



Peaxuiist mporikae 3a cxemoro: PCls(r) < PCl;(1r)+Cl, (1), AH=492,59 x/lx/mMomb. Sk Tpeda
3MIHUTH a) TeMIlepaTypy, 0) THCK, B) KOHIICHTpAIlII0 BXIJHUX PEYOBHUH, 100 3CYHYTH
piBHOBary y Oik mpsiMoi peakilii, TOOTO 30UIBIIUTH BUX1T XJI0pY?
Bu3HauTe KOHCTaHTY piBHOBAru JJIsi TOMOTEHHOI CUCTEMHU:

2NO(1)+04(r) & 2NOy(T),

AKIIIO KOHIEHTPALlli pearyrounux pedoBHH Yy CTaHl pIBHOBArU:

©ooNo®

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

22.

23.
24,
25.
26.
217.
28.

29.
30.

[NO]p. = 0,20 momas/x; [O,]p. = 0,1 mons/1; [NO,]p. = 0,1 Mos/m1.
Jdatn Bu3Havenns po3uuny. lllo Take koHueHTpamis po3uuny?
SAxi pi3uyHI Ta XIMIYHI POIECH B1IOYBAIOTHCS i1 YaC PO3UMHECHHS ?
Crnoco0u BU3HAYeHHS KOHLEHTpauii po3uMHiB, iX MAaTeMaTH4HI BUPa3u.
Slka KOHUEHTpaWisgs Ha3MBAETHCS MOJSAPHOI0 KOHUEHTPAILi€lo, OIXMHHIA il
BUMIipIOBaHHA?

. SIka KOHIEHTpalif HA3UBAETHCA MOJISIPHOI0O KOHIEHTPAII€I0 eKBIBaJIEHTIB, OTUHUIS

il BUMiproBaHus?

II{o Ha3MBaKOTHL MACOBOI0 YACTKOK PO3YMHEHOI pe4yoBHMHH? 3a K010 (popmyJiolo il
004N CJII0I0TH?

Slka KOHIEHTPAaNis HA3UBAETHLCA MOJISLUIbHOKW? B IKUX OAMHHMIAX ii BU3HAYAIOTH Ta
3a k010 (opMYyJI010 il MOKHA 00YHMCIUTH?

JlaiiTe BU3HAYEHHS €JIEKTPOJIITAM 1 HeeJIeKTPoJiTaM.

CopmyroiiTe 3axkoHH ineanbHux po3yuHiB (Payast ta Bant-rogda).
Oxapakrepusyiite KpioCKONMIYHMHA Ta e0yJIOCKOMIYHUNA MeTOAHM BHU3HAYECHHS
MOJIEKYJISPHUX MAC PO3YHHEHUX Pe4OBHH-HeeJleKTPOJIiTiB.

IIlo Take oOepHeHMIi OCMOC i 1€ 3 TAKUM SIBHILEM MOKHA 3iTKHYTHCS Y IPUPOAi?

J10 IKHUX CHOJYK 32CTOCOBHE MOHATTH 000ymMOK po34uHHOCMI?

Po3zpaxyiite: a) BincotkoBy (C%), 6) monsipay (Cm), B) HopManbHy (CH), T) MOJIsjbHA
(Cm) xonnentparii pozunny H3PO,, mo yTBOpHBCS NMpH po3duMHEHHI 18 T KUCIOTH Yy
282 cm® Boau. I'ycruna posunny p = 1,031 r/em®. Yomy nopisrioe Tatp (T) po3unny?
Oxapakrepusyire BJIaCTHBOCTI KHCJIOT, OCHOB Ta COJIeil 32 TEOPi€I0 eJIeKTPOJITHYHOL
auconiamii.

Hamumiite BuUpasw CTymiHYacTUX KOHCTAaHT Aucomiamii ajs optodocdaTHOT KHCIOTH
H3PO,,

ki BuAU coJsieil miaArawTh riapoaizy? ki couai He rigpodaizyrorsca? Sk BmiuBae
riZIpoIi3 Ha 3HAUCHHSI BOJIHEBOI0 MOKa3HUKA pH po3uuHy coui?

SIka 13 coneii: NaBr un CrBr; mijuisrae peaxiii rmpom3y‘7 Hanmmite peakuito riapomizy
COJIi y MOJIEKYJIIPHOMY, TIOBHOMY Ta CKOPOYEHOMY 10HHOMY BUTJISAL (MO crafisx). Ske
3HaueHHs1 pH (> uu <7) cepenoBuiia po3unHy? 3a JOMOMOTOIO SIKOTO 1HAMKATOpa MOKHA
Bu3HauuTu pH po3umnny uiei con? Hamuunite Bupa3 A KOHCTAHTH T1IpOTi3Yy.

Busnaute pH po3uuny cosii, Sika yTBOPIOETHCS B pE3yJIbTATI B3a€MO/IIT T1APOKCHTY HATPIIO
Ta KapOOHATHOI KUCIIOTH.

Busnaute pH po3unHy codi, Sika yTBOPIOETHCSI B pe3yJIbTaTi B3a€EMO/I] HITPATHOI KHUCIOTH
3 TIIPOKCUIOM Oapiro.

3anuiniTh B IOHHIA Ta MOJICKYJSpHiIA (opmax piBHSHHSA rifpomizy coii (NHy),SO4.
Bxaxite pH cepenoBumia.

3anumiiTe B 10HHINA Ta MOJIEKYISIpHil opmax piBHsHHSA rigpoinizy coni HCOOK. Bkaxith
pH cepenoBuma.

Jaiite BU3HAYeHHS BOAHeBOro mnokasHuka (pH). Slke 3nayennss pH y pizHmx
cepeioBHINAX PO3YHUHIB?

SIKi pe4OBHHYU HA3MBAKOTh KUCJOTHO-JIY>KHUMH IHANKaTOpamMu?

Sxi 3HayenHs npuiimae pH y po3unHax pizHuUX THIIB coJsei?

ki pakTOopU BIUIMBAKTH HA NMPUCKOPeHHs peakuii rigpouaidy? IlosicHiTs, yomy. Ak
MOAABMUTH TiPOJIi3?
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4.4, 3M-J14 AnaaiTuuHa Ximis
4.4.1 IloBuyanHs moao BUKoHaHusa 3M-J14

[Ilo6 omanyBatu TteopeTnuHi TemMu 3M-JI3 OCHOBHOro Kypcy CTYIEHTH IOBHHHI
KOPHUCTYBAaTUCA CTPYKTYpPOBAaHHM KOHCIEKTOM JIEKILIA Ta BIAMOBICTH HAa MTUTAHHS IS
CaMOIIEpPEBIPKH.

HepeniK TEM: OCHOBHi TOHATTSA aHAIITUYHOT xiMi'l" MPe/IMET, METa, METO/U aHaniTHqu'l'
CI/ICTGMHOI‘O, CTpyKkTypHOro anamnizy. Cranii XiMi4HOTO aHamsy. OcHoBHI MGTOIII/I SKICHOTO
aHami3y. YyTIuBICTh 1 CreUM(IUHICTh AaHATNITHYHUX peakuid. J[poboBuil 1 cucTeMaTHUYHUN
aHami3z. Po3mozin karioHiB Ha aHamiTu4Hi rpymu (1-6). Posmonin aHioHiB Ha 3 aHaNITUYHI
rpynd. IToHATTS KiTbKicHOTO aHami3y. Turpomerpuynuii (00’ €MHUIT) METOJ aHAMI3y XIMIYHUX
pedoBuH. I'paBiMeTpHYHMM (BaroBHii) METOI aHAI3Y XIMIYHUX PEUOBHH.

4.4.2 IlutaHust Ta 3aBJaHHS hi (1} CAMOKOHTPOJTIO CTY/JAEeHTIB
micJisi BUBYEeHHs po3ainy 3M-JI4

1. [laiiTe BU3HAUEeHHsI aHAJITHYHOI Ximii sik Hayni. HaykoBe Ta mpakTH4YHe 3HAYEHHS

aHAJITUYHOI XiMil.

OcHOBHI 3aBJaHHS AKICHOT0 aHATI3y.

OcHOBHI 32aBJaHHA KUIBKICHOT0 aHAJII3Y.

OcHoBHi cTajii MpoBeeHHS XiMiYHOI0 aHAJII3Y.

o Take mpeacTaBHUIIBKA MTpo0a Ta sIKi BUMOTH 10 11 Bioopy?

JInst sIKkuX 111ed mpoBOJSATH MIATOTOBKY MPOO 1 SKI OCOOIMBOCTI ii B 3aJIeKHOCTI Bijl

arperaTHoro ctany 00'ekty?

SIKi iCHYI0Th c1I0CO0M BHPAKEeHHS pPe3yJbTaTIiB aHaAdiI3y?

IHosicHITD, 1110 03HAYA€ TOYHICTD i Bi[[TBOplOBaHiCTb pe3yJbTaTiB XiMiYHOT0 aHAJI3Y.

Hagenith (I)OpMyny TS pospaxyHKy TO‘{HOCTI aHamgy B sikux oauHUIX 11 OIIHIOIOTH?

0. ITosicHITH cyTHICTH METOIB "cyXxoro" Ta "MOKporo" sikicHoro aHamisy.

11. SAxi anajiTu4Hi peakuii BAKOPHCTOBYIOTH B IKICHOMY aHaJIi3i?

12. HaBeniTs TpuUKIAaOd SKICHMX peakmii Mk ioHamu. Jlma sSKAX 1ileld  BOHH
BUKOPHUCTOBYIOThCS?

13. YV yomy cyTh TEpMiHIB UyTJIMBICTb 1 CIEUU(PIUHICT AHATITUYHOT PEAKIi?

14. IIlo Take rpynoBuii pearent? HaBeaiTs npukiaaam.

15. B yomy nossirae CyTHICTh APOOOBOTO Ta CUCTEMATUYHOTO aHaN3y?

16. ¥ yomy noJsirae npuHUuNn kjiacugikauii kationiB Ha aHagxiTnuyni rpynu? Hasenitb
KOHKPEeTHI NPUKJIaIH.

17. Y yomy moJsirae npuHuun kiaacudikauii anionis Ha a”amiTuyHi rpynu? Hagenitb
KOHKPEeTHI NPUKJIaIH.

18. Ha3BiTh 4YOTHpM TpynHu XIMIYHHX pEaKIii, fAKi JieXaTb B OCHOBI THTPOMETPHYHOTO
aHamizy?

19. SIkwuii 3aK0H JIe:KUTH B OCHOBI 00'eMHoOro anaJizy. Copmy.iioiite meii 3aKoH.

20. o Take cTaHAAPTHI PO3YMHHU TA AKI € CMIOCO0U IX NPUTOTYBAHHA?

21. Illo Take rpaBiMeTpuuHuii aHadi3? SIk 3acToCyBYIOTH IpaBiMeTpil0 s aHAJi3y
BOJHHUX 00’€KTIB.

22. B sKkiii mOCHiIOBHOCTI MPOBOAATH TpaBiMeTpuunuid aHami3? Ha3pite omeparii, siki mpu
IIbOMY aHaJI31 3M1IMCHIOIOTH.

23. Ha sixomy 3akoHi ximii 6a3yroTbcs meToau rpasimerpii? Copmy.itoiiTe ioro.

24. TlosicHIT, CYTHICTh BaroBOr0 BHU3HAYECHHS KOMITIOHEHTH MPHUPOIHOI BOAM METOJOM
OCaJIPKECHHS.

ok wm

= © 0~

13



4.5. Pexomenaanii 10 caMoCTiiiHOI po00TH cTyaeHTa 3 BUKOHaHHA 3M-J1a61
4.5.1. Ilopaau 11010 BUKOHAHHS TecTOoBOro 3apaantsi 3M-JIa61
Jns  ycmimHoro BuBYeHHS TeM 3MJIa0-1 cryneHtam Tpeba KOPHCTYBaTHCh

mitepatyporo [4,5,7] Ta CTPyKTypOBaHMM KOHCIIEKTOM Jiekmii[6]. Jlis camomepeBipku
CTYJICHTH TOBUHH1 BIIMIOBICTH HA MTUTAHHS, K1 HABEJICHI HIKYE.

N =

B ©m~No U A

PonPE

N O

10.

aokrwpE

o

4.5.2. Ilutanus 10 camonepeBipku cTyAeHTIB micjast BuBYenHsi 3M-JIa61

[IuTands U1 caMOIIEPEBIPKU MICIsI BUBUESHHS MaTeplaaiB jadopaTtopHoi podotu Nel
Sk NpaBWILHO HANIOBHATH MiNleTKU PiAKMMH He0e3leYHMMH pe4YOBUHAMHU?
IIlo Tpeda 3po0uMTH, AKINO HA PYKH YH HA OJAI NONAB KOHUEHTPOBAHMI PO3YHMH
KHCJI0TH 200 Jyry?
3 AKMMH HArpiBaJJbHMMH NPUHOOPAMH MOKHA NMPALIOBATH, SIKII0 Ma€ll CHOpaBy 3
BOTrHeHe0e3leYHNMH YM JIerKOrOproYuMHU pe4yoBuHAMM ?
SIK mpaBWJIBHO HArpiBaTH TBEP/IL Ta PiAKI PEUOBUHU Y XIMIYHOMY HOCYA1?
SIki Mipu npuitMalOTh NP MOPAHEHHAX a00 Mopi3ax cKIoOM?
SAxi Mipu nepiuoi HeoOXiAHOCTI IPUHMAKOTH IPY BUHUKHEHHI 1oKapy?
[Ilo HeoOXiIHO 3pOOUTH MPU OTPYEHHI MapaMu HEOE3MEUHUX PEUOBHUH?
SIka 0OCHOBHA YaCTHHA SIK TEXHOXIMIYHMX, TAK i AHAJITHYHHUX Tepe3iB?
3a 10TOMOT 00 SIKOTO MPUCTPOIO APETHP BBOJUTHCS B 11107

. Koaim Mo:kHa KjgacTH Ha vamri TepesiB Ba*KKM Ta NPEAMET, IO 3BAKYHOTH: AKIIO

apeTup MiAHATHHA Y4 ONMyLeHn?

. Ilpu sIKiil TeMnepaTypi MOKHa 3Ba)KyBaTH IpeIMeTH 200 peaKTHBH?

. Ha sixy yanny Tepes3iB MOKHA KJIaCTH IIPEIMETH Ta PEaKTHBH, Ta HA SIKY — BAXKKHU?
. Y KoMy MOCY/Il MO>KHA 3Ba)KyBaTH PEaKTHBH?

. Uu MO’KHa AiCTaBaTH BaXXKH 13 IIYXJISIIU pyKamMu?

. $IKa TOYHICTH 3Ba’KyBaHHS HA TEXHOXIMIYHMX Tepe3ax?

[luTaHHs A58 caMONEPEeBIPKH MMic/is BUBYEHHS MaTepiaiiB JIabopaTopHOi poboTu Ne2
Ha3BiTh MeTOIM KUTBKICHOTO aHAITI3Y.

B yomy noJisirae cyTh rpaBiMeTPpUYHOIO aHAJI3Yy?

SIKi po3paxyHKH MOKHA BUKOHATH, 3HAKOYHU GOpMYJIy CIIOTYKH?

B 4omy mossiraloTe BIAMIHHOCTI MIK NIPOCTIIIO (€eMIIPUYHOI0O) TA MOJIEKYJISIPHOIO
(ictunHOW0O) dopmyJIaMH XiMIYHOI CIIOJTYKH?

IIlo Ha3MBAKTH BiIHOCHOK I'YCTHHOIK NMAPU PEYOBMHU BiITHOCHO iHIIOTO razy?
Cdopmyariite 3aKkoH ABoraapo.

SIKi pe4OBHHHU HA3MBAKOTh KPUCTAJIOTiAPATAMHU?

B domy nonsirae MeTon BU3HAUCHHS (POPMYIU KPUCTANOTIAPATy 3a BUAAJICHHSIM JIETKOTO
KOMITIOHEHTY?

[Ipn sxili TemmepaTypi MOXHa HarpiBaTH KpHUCTAJOTiIpaT MIJHOTO KyHopocy, He
JOITyCKar4y pyHHYBaHHS 0€3BOIHOT cOTi?

SIkuit 3aKOH BUKOPUCTOBYIOTH JIJISl PO3PAaXyHKY (hOPMYIIH KpUCTANIOT1IpaTy?

[Muragus JUis caMOIIEPEBIPKHU HiC/sd BUBYEHHS MarepiajiB JadopaTopHoi podoru Ne3

o Ha3uBaKTH €KBiBAJIEHTOM Pe4OBUHU?

CodopmynioiiTe 3aK0H eKBiBaJIEHTIB.

3a AKHX YMOB cIpaBe/JIMBUI 3aKOH €KBIiBAJIEHTIB?

o Ha3zuBawTh GaKTOPOM €KBIBAJIEHTY PeYOBUHH?

SAx po3paxyBaTu (akTOp eKBiBajJeHTy NPOCTOI PEYOBHHH Ta CKJAJAHUX PEYOBHH
(oxcuaiB, rigpokcuaiB, KHCJIOT, CEPEAHIX CoJIeil, KUCJINX CoJieil, OCHOBHUX coJIei)?

Sk po3paxyBaTm MOJSIPHY MAcCy €KBIBAJIEHTY PeYOBHHH TAa €KBiBaJIeHTHHH 00’€M
ra3onofioHoi pe4oBUHH?
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Yomy 10piBHIOE KiTbKICTh PEYOBHHH eKBiBaJIeHTY?

@dakTOp €KBIBAJIEHTY € MOCTIIHOIO YX 3MIHHOIO BEIMYHUHOIO? Bia sKuX (akTopiB 3aJ€XKUTh
3HAa4YEeHHS €KBIBAJIEHTY PEYOBUHU?

Opna ¥ Ta X KUIbKICTh MeTany crnoiydaetbes 3 0,2r okcuceny Ta 3 3,17r ramoreny.
BuszHauuTt MOJIIpHY Macy €KBIBaJIEHTY T'aJIOTEHY.

4.6. PexomeHnaauii 10 camocTiiiHoOi po0oTH cTyAeHTa 3 BUKOHAHHS 3M-JIa62
4.6.1. Ilopaau 1010 BUKOHAHHA TecTOBOro 3aaanus 3M-JIa62

Hns  ycmimuoro BuBYeHHs TeM 3MJIab-1 crynmentam Tpeba KOpHCTYBaTUCh

mitepatyporo [4,5,7] Ta CTpyKTypOBaHMM KOHCIIEKTOM JeKii[6]. Jlis camomepeBipku
CTyJIeHTaM TpeOa BiMOBICTH HA MTUTAHHS, K1 HABEJICHI HIDKYE.

wmn
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11.
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13.
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11.

4.6.2 TluTaHHs A0 caMomnepeBipKH CTyAeHTIB micas BuBYeHHs1 3M-J1a62

[lutanHs A9 caMOTIEPEeBIPKY Micisi BUBYSHHS MaTepialliB J1abopaTopHoi podotu Nod

Ski pe4yOBUHH HA3UBAIOTH MPOCTUMM, TA AKI — CKJIATHUMHU?

Ak xkaacudikyOTh B HEOPraHiyHi Ximil CKJIagHi peyoBUHH?

Slki HeopraHiyHi pe4YOBHHM HA3MBAKTH OKcHAAMHU? SIK NOALISIIOTH OKCHAM 3a
XiMIYHMMH BJIACTHBOCTAMU?

Slki HeopraHiyHi peyoBMHH Ha3MBAKWTL OcHoBammu? S$Iki XimiuHi BJacTHBOCTI
NPOSBJISAOTH OCHOBH? SIKi OCHOBH HAa3UBAKOTH Jiyramu?

Slki Heopra”iyHi peyOBMHH HA3MBAKWTHL Kucjaoramu? Ski XiMiuHi BJacTHUBOCTI
NPOSABJISAIOTH KHCI0TH?

SIK MOMIIAIOTH KUCJIOTH 3a 1X OKHUCITIOBAILHOIO 3/IaTHICTIO, 32 CKJIAJIOM Ta 3a CHUJIOK0?

SIKi HeopraHiyHi pe4OBHMHHM HA3MBAKThL aMpoTepHUMH riapokcuaamu? Aki ximiuni
BJIACTUBOCTI NPOABIASAIOTH amdoTepHi rizpoxkcuamn?

ki HeopraHqui pev0BHHM HA3UBAIOTD coassmu? Ha axi Buau nogijisioTs coJii?

Sxi XiMI4HI BIaCTHUBOCTI anTaMaHm CGpGI[HlM cosim?

SIx MO’KHA OTpUMATH KHUCIIl Ta OCHOBHI COJIi?

JloBediTh, 10 KHUCII COJII BHSBISIOTH ACAKI BIIACTHBOCTI KHCJOT, OCHOBHI COJII — JCSKI
BIIACTUBOCT1 OCHOB.

Sk mpaBUIIBLHO HA3BATH KUCJIOTH 32 MIKHAPOJHOIO HOMEHKIIATYypOIO?

Sk nmpaBUJIBHO HA3BaTU COJI1 32 MDKHAPOJHOK HOMEHKIIATYPOIO?

[Turagus JUis caMOIIEPEBIPKHU HiC/s BUBYEHHS MarepiajiB JradopaTopHoi podoru Ne5

SKuil KIac CnoIyK HA3MBalTh KOMILIEKCHUMH ?

Slka HaykoBa Teopisi MOSICHIOE OYI0BY Ta OCHOBHi BJIACTHBOCTI KOMILIEKCHHX
cnoayk? Kum Bona 0yna cpopmynboBana?

ki Buau cdep po3pi3HAITH Y KOOPAMHALIMHHUX CIOJYKaX Ta AK IX Ha3uBawTh? Ska
i3 cdep y BOAHOMY PO34HMHI NIPAKTUYHO He JMCOLIIOE HA iOHHU?

Slki YACTMHKHM KOMIUIEKCHOI0 IOHY Ha3MBalTh KOMILIEKCOYTBOPIOBaYeM
(HeHTpaJIbHUM aTOMOM), Ta fAAKi — Jirangamm?

ATOMHU SIKUX €JIEMEHTIB (s-, p-, d-, f-) "acTiiie BUCTYNaIOTh K KOMIUIEKCOYTBOpIOBaY?

Sk BU3HAYAKOTH 3aps/l HEHTPAJIBHOI0 aTOMY (KOMILJIEKCOYTBOpPIHOBaya)?

Axi yacTMHKN MOXKYTh OyTH Jiranaamu? 1o Ha3UBaKlTH KOOPAMHALINHOK €EMHICTIO
(1eHTaHTHiCTIO) Jiranais?

IIlo Ha3UBAKOTH KOOPAMHALIHMM YHCJIO0M KOMILIEKCOYTBOpOBaya?

Sk BU3HAYAKOTH 3apsi]i KOMILIEKCHOTO i0HYy?

Sk ckagaroTh Ha3BU KOMILIEKCIB: aHIOHHUX, KATIOHHUX, €JIEKTPOHEHTPaTbHUX ?

Sk 3 TOYKH 30py BAJEHTHHMX 3B’SI3KIB IMOSICHIOIOTH MeEXaHi3M YTBOPEHHSI Ta
CTPYKTYPY KOMILIEKCIiB?
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SK qUCOUIITH BOJAHI PO3YHHN KOMILIEKCHUX cHOaYyK? SIKy Auconianio Ha3uBawTh
NMEPBUHHOIO, IKY — BTOPHHHOI0?

[Ilo Take KOHCTAHTAa HECTIMKOCTI KOMIUJIEKCHOTO 10HY? SIK BOHa XapaKTepHu3ye CTIHKICTh
KOMILIEKCY MpHU po3rajii?

[lyuTaHHs 4S9 caMONEPEBIPKHU MMic/isd BUBUEHHS MaTepiaiiB JIabopaTopHOi poboTu Neb
JaiiTe BU3SHAYECHHS PO3UYMHY.

1o Take KOHUEHTPALlisl PO3YUHY?

SIK1 pO34MHU HAa3UBAaIOTh KOHIIEHTPOBAHUMU Ta SIKI — p030aBICHUMU?

OxapakTepu3syiiTe cnoco6m BU3HAYEHHS KOHLEHTPALil PO3YUHIB Ta iX MaTeMaTH4Hi
BHPAa3H.

SIx po3paxoByOTh KOHLIEHTpPALil NPpH 3MilllyBaHHI pO34uHiB?

Pozpaxyiite mMonspHy koHueHTpauito 20 %-ro po3duHy XJOPUIHOI KHCIIOTH, BIJHOCHA
rycruHa sikoro 1,1 r/em>?

Slka MonsipHa KOHLIEHTpalis ekBiBaJieHTa po3uuHy, B 300 mia sikoro mictuthes 10,5 T
TiApoKcHuIa Kamio?

IIlo Ha3uBalTh MACOBOK YACTKOI PO3YMHEHOI pe4oBHHHU? 3a skorw dopmyaoro ii
004N CJII0I0TH?

VY YoMy CyTHICTh MpaBHJia 3MIIIYBaHHA (IIPaBUJIO «XPECTay») MPHU MPUTOTYBaHHI PO3UUHY
MPOMIKHOT KOHIIEHTpaIlli 3 OUIBII PO3BEICHUX Ta OLIBII KOHIICHTPOBAHUX PO3YHUHIB?

Slka KOHIEHTPALisi HA3MBAETHCSA MOJSUIbHOI0O? B fiIKMX OAMHMUAX ii BU3HAYAKOTH Ta
3a 1K010 (hopMYyJI0I0 Il MOKHA 00YHMCIUTH?

SIKi iCHYIOTH €c1I0CO0OM MPUTOTYBAHHA PO34HUHIB?

Sk BUBHAYUTH I'YCTHHY PO3YMHY 32 JONIOMOI0I0 apeoMeTpa?

Ski npaBuJIa NOBOJKEHHS 3 apeoMeTpoM?

[Iuragus JUis caMOIIEPEBIPKYU Hic/s BUBYEHHS MaTepialiis JtadopaTtopHoi podortu Ne7

SIki peuyoBMHM Ha3MBaKWTh eJieKTpoJditTamu? SIKi HeopraHiuyHi pe4YOBHHH €
eJieKkTpoJiitamu?

3a AKMM NPUHIHUIIOM €JIEeKTPOJIITH NOAIJIAITH HA CUIbHI, CepeIHbOI CHJIU Ta CJIa0Ki?
[Ilo Take cTymeHb IUCOITIAINT Ta KOHCTAHTa JUCOITiallii eTeKTpoIiTa?

Bona, sik peuoBrHA, € CUIBHUM YU CITAOKUM €JIEKTPOTITOM?

Sk BinOyBaeThCs CTyMiHYACTA JUCOIIAIIS CIA0KUX €IEKTPOIITIB?

IIlo Take ioHHMI1 100yTOK BOAM?

Jajite BU3HA4YeHHs] BOAHeBOro mnokasHuka (pH). flke 3navyenns pH y pisHnx
cepeoBUIIAX BOJAHUX PO3YHMHIB?

Sxi peyoBUHU HA3UBAIOTh KUCIOTHO-TY)KHUMU 1HIUKATOpaMH?

Ky peakuilo Ha3MBaKThb IiAPOJII3?

SAki Tunu coJieii rigpoizyroTs? Skuil TN coJieil He MiAJsArae peakuii rixposaizy?

3a IKMM OKA3HUKOM BHU3HAYAKTH CHJIY Ta CJA0KICTh KHCJIOT Ta OCHOB?

SAxi 3HavyenHs1 npuiimae pH y po3unHax pizHuUX THIIB coJsei?

SIki pakTOpH BINIMBAIOTH HA MPUCKOPEHHS peakiii riapomi3y? Sk mogaBuTu Trigposmi3?

5. IMTAHHA 10 3AXOA1IB IOTOYHOT O, IIICYMKOBOI'O TA
CEMECTPOBOI'O KOHTPOJIIO

5.1. Tecrosi 3aBgannsa 10 3M-JI1

Cepen HaBeneHUX (HOPMYIIIOBaHb BUOEPITh 3aKOH CTAJIOCTI CKJIay PEUOBUH

[1,c.15; 6, c.23]
Cepen HaBeneHux (GopmMys Bu3HauTe HOpMYITy OCHOBU [1,c.137-138; 6, c.13-15]
Cepen nepemniueHNX BUOEPITh GOPMYITY KUCIOTH [1, c.138-141; 6, c.15-16]
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Cepen HaBenenux Gopmyi BUOEpiTh GOpMyy COJi [1, c.141-146; 6, c.17-19]
Cepen naBeneHux (HopmyI1 BUOEPITh GOPMYITY OKCUIY [1,c.134-137; 6, c.11-13]
Bubepith npaBmiibHEe 3HaUCHHS MOJISIpHOT Macu opTodocdaty HaTpiro NazPO,
[1,c.12-14; 6, c.8; 8, c. 6-18; 9, c. 10-40]
7. BuOepiTh mpaBUiibHE 3HAYCHHS MOJISIPHOI MacH cyibdary 3aimiza (1)
[1,c.12-14; 6, c.8; 8, c. 6-18; 9, c. 10-40]
8. VYkaxiTh, fiKa KiIbKICTh IpaMiB BiAmosigae 1moib kucHio (O))
[1,c.12-14; 6, c.8; 8, c. 6-18; 9, c. 10-40;]
9. Skwuit 06’em (1) Biamosigae 1 monb razy NO,? [1,c.15;6,c.9; 8, c. 6-18;9, c. 10-40]
10. BubGepith BipHE 3HaUCHHS MacH (T) 1 MOJIEKyJIH AiOKCHIa Kap60Ha CO,
[1,c.14;6,¢.9; 8, c. 6-18; 9, c. 10-40]
11. SIkuit 06’ em 3aitmae 1 moib kucHio (O,)? [1,c.15;6,¢.9; 8, c.6-18; 9, c. 10-40]
12.Cepen HaBenmeHux (opMyn BH3HAYTE PSAOK, YTBOPEHUHM IHUIIE 3 TUX EJIEMEHTIB, fKi
HA3WBAIOTh JIY)KHUMH METaJIaMU
[1,¢.27-32;2,c.46-52; 8, c. 19-37; 9, c. 40-82;13, c. 22-30]
13. BuzHauTe psIOK, yTBOPEHHH JHUIIE 3 THX €JIEMEHTIB, sIKi HA3UBAIOTh TaJOTCHU
[1,¢.27-32;2,c.46-52; 8, c. 19-37; 9, c. 40-82;13, c. 22-30]
14. BuszHaure psIOK, YTBOPEHHH JIUIIE 3 THUX €JIEMEHTIB, SKi Ha3UBAIOTh 1HEPTHI (OJ1aropoIHi)
ra3u

©o ok

[1,c.27-32; 2, c. 46-52; 8, c. 19-37; 9, c. 40-82;13, c. 22-30]
15. HasBaTu eneMeHT, eneKTpoHHa hopMmyia skoro 1s°2s°2p*

[1,c.27-32; 2, c. 46-52; 8, c. 19-37; 9, c. 40-82;13, c. 22-30]
16. BubepiTh eneMeHT, MeTaliyH1 BJ'IaCTI/IBOCTi SIKOTO HAWCHUITBHIIII:

[1,¢.27-32;2,c.46-52; 8, c. 19-37; 9, c. 40-82;13, c. 22-30]
17. BubepiTh eneMeHT, HEeMETaJl1yH1 BIaCTUBOCTI SIKOTO HalCUJIBHIIII:

[1,¢.27-32;2,c.46-52; 8, c. 19-37; 9, c. 40-82;13, c. 22-30]
18. Bubepitsb, siky macy (r) kucinotd HCI tpedba nomatu no 10 rpamis nyry KOH, mo6

MPOMIIUIA peaKilis HelTpaizallii [1, c.24-26; 2, c. 43-45]
19. fIka 3 npuBeneHUX peaki(iii € peakiieo 0OMiHy? [6, c.19-20]
20. fIxa 3 mpuBeACHUX PeaKiliii € peakiier CroaydYeHHs? [6, c.19-20]
21. flxa 3 mpuBeAEHUX peaklii € peakilie po3Kiany? [6, c.19-20]

5.2 TecroBi 3aBaanusa a0 10 3M-J12

1. Cepen HaBeneHux GpopMyIrOBaHb BUOCPITH (OPMYITIOBAHHS 3aKOHY ABOTAIPO

[1,c.15; 6, c.23]
Bubepith popMymnroBaHHs 3aKkoHY 00’ eMHUX BinHomIeHb ['eit-Jltoccaka  [1, c.15; 2, ¢.23]
Bubepits popMynoBaHHS 3aKOHY 30€peKEHHS Macu [1,c.18;2,c.15;6,c.21]
HeBizoma KinbKiCTh MeTally, MOJISIpHA Maca €KBIBAaJICHTA SIKOTO JOPiBHIOE 27,91 -€KB/MOJIb,
BUIITOBXYE 13 KucioTu 700mit BoaHto (H.y.). O6unciutu Macy merany. [1, ¢.20; 6, ¢.26-30]
5. Bubepithb BipHe 3HAUCHHS MOJISIPHOT MacH eKBiBalieHTY cynbdarty 3amiza (I1)

[1,c.20; 7, ¢.26-30]
6. BubepiTh npaBuiibHE 3HAYECHHST MOJSIPHOT MacH €KBIBAJICHTY HITPATHOT KUCIOTH

[1,c.20; 6, ¢.26-30]

Bubepith BipHe 3HaYeHHS eKBiBasieHTHOro 00’ eMy amoniaky (NH3)  [1, ¢.20; 6, ¢.26-30]
Bubepite 3 mpuBeneHUX €IEMEHTapHUX YaCTHHOK Ti, IO € OCHOBHHMH Yy CKJIaAl siapa
aroMa [1,¢.32-36; 6, c.32]
9. Bkaxith, sKa KUIBKICTH HEHTPOHIB MICTUTBCS B SJIpax AaroOMiB i30TOINB KaJIiio

SK, 2K, iK [1, ¢.32-36; 6, ¢.32]

o

o~
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10.Bubepits BipHe CTBEp/UKEHHS. Y MOJEKYI, [0 YTBOPEHA IOHHUM XiMIYHHM 3B’SI3KOM,
aToM, SIKMI TIepelaB CBii €NEKTPOH I CTBOPEHHS 3arajbHOI EJIGKTPOHHOI IapH,
MEPETBOPIOETHCS HA......... [1,¢.97; 6, c.49]
11.Cknanite enekTpoHHO-TpadiuHy KOHQITypaiio aroMa eJIeMEHTa, 3apsa sapa SIKOTOo
nopiBHIOE +24. JI751 KOKHOTO 3 BAJICHTHUX €JICKTPOHIB HAIMMINITh 3HAUYCHHS 4-X KBAaHTOBUX
gyucen. SIki BIacTUBOCTI (METali4Hi, HEMETaI14H1) IpuTamManHi eneMenTy? J{o sikoi poaunu
HaJeXUTh el  eneMeHT? VYkaxiTe Horo wmicue y Ilepioguuniii  cucrtemi
im. JI.I.Menneneena. [1, ¢.40-55, 57-63; 6, ¢.35-39]
12.Cxnaznite enexTpoHHO-rpadiuHy KOHGQIrypaliro aroMa eleMeHTa, 3apsja sapa sSKOro
nopiBHIOE +28. J[7151 KOKHOTO 3 BAJICHTHUX €JICKTPOHIB HAIMMINITH 3HAUYEHHS 4-X KBAHTOBUX
qucell. SIKi BIaCTUBOCTI (METaJi4H1, HEMETAJIIYH1) IpUTaMaHH1 eaeMeHTy? J{o sikoi poauHu
HaJeXKUTh Iled  emeMeHT? YKaxiTh #oro wmicue y IlepiogmuHiii  cuctemi
im. JI.I.Menneneena. [1, ¢.40-55,57-63; 6, ¢.35-39]
13.Bubepith BipHYy Ha3By YaCTHHKH, 110 300pakyeThes popmysoro CH;COO™
[1,c.32-36; 6, c.32]
14.Bubepith BipHE HOPMYITIOBAHHS MOHSATTS «i30TOI»: [1, c.32-36;6, c.32]
15.BcraBre BipHE CTBep/pKeHHs. ['pyma — 1i¢ BEpPTHUKAJIbHHUN CTOBI B TAOJHIl EIEMEHTIB
iMm. JI.I.MeHzeneeBa, y sIKOMy KOKHUH €JIEMEHT Ma€ OJTHAKOBY.. ..
[1, c.40-55,57-63; 6, ¢.35-39]
16.Bcrasre BipHe cTBepmIKeHHS. Ilepion — 1€ TOPU3OHTAILHHUM PsI B TaOIMIIl €JIEMEHTIB iM.
J.I.MenneneeBa, y IKOMY KOKHHUM €IEMEHT MA€ OJJHAKOBY....
[1, c.40-55,57-63; 6, ¢.35-39]
17.Enextponna dopmyna enementa 1s°2522p®3s%3p°4s”3d'%4p°. BubGepits HOMep mepiony, B
SIKOMY 3HaXOJIUThCA eJ1eMeHT B nepioanuHii cuctemi J[.I. Menneneena
[1, c.40-55,57-63; 6, ¢.35-39]
18.Onumiite mpocropoBy OymoBy Mosekyan AlCls. Braxits Tunm riGpuamsariii aTOMHHX

opOiTanel eHTPaIbHOTO aToMa. [1, c.85-88; 6, c.42-44]
19.0numite tpocTopoBy OymoBy Monekyau Bel,. Bkaxite Tum riOpuamsanii aTOMHUX
opOiTasiell IEeHTPATLHOTO aTOMa. [1, c.85-88; 6, c.42-44]

20.YKaxiTh, sika 3 eeKTpOHHKX (HOpPMYJI BiamoBigae aniony xiaopy Cl-

[1, c.52-55; 2, ¢.94-95]
21.5Ika 3 exexkTpoHHHX (GopMyI Bigmosinae iony xmopy C1*>? [1, c.52-55; 2, ¢.94-95]
22.Cepe/ pUBEICHUX HUKYE CICKTPOHHUX (DOPMYIT BKAXKITh HEMOXKITUBY

[1, c.52-55; 2, ¢.94-95]
23.YKaxiTh MaKCHUMaJbHY KUIBKICTh 3HAYEHb OpOimaivbio2o kKBaHTOBOro yncia (1) Moxinse

JUISL eHEPTeTUYHOTO PIBHS, 20106He KBAHTOBE YUCIIO SIKOTO JOPIBHIOE 4 (n=4)
[1,c.42-43; 2, ¢.75-77; 6, c.35]
24.BubepiTh CKUIBKH 3HA4Y€Hb 0opOimanivHo2o KBaHTOBOro uucia (1) MoximBe st
EHEePTeTUYHOTO MiIPIBHS, 20J108He KBAHTOBE YUCJIIO SIKOTO JOPiBHIOE 3 (n=3)
[1,c.42-43; 2, ¢.75-77; 6, c.35]
25.BusHaure psIoK CIONYK, JUTS SIKMX XapaKTePHUH TUTbKH KOBAICHTHUH MOJISIPHUIA 3B'SI30K

[1,¢.73-79; 6, c.41-47]
26.5Ika BIaCTHUBICTh XapaKTEPU3YE «METAIIYHICTE» elleMeHTa? [1, ¢.52-55; 6, ¢.52-55]
27.Bubepith BipHE CTBEPUKEHHS. Y MOJEKYJ, 10 YTBOPEHA IOHHHUM XiIMIYHHM 3B’S3KOM,

aToM, SIKMI TepenaB CBil EJIEKTPOH JUIs CTBOPEHHS 3arajbHOi EJIeKTPOHHOI mapw,

MEPETBOPIOETHCS HA [1,c.97-100; 6, c.49]
28.Ha3BiTh BIaCTUBICTH I0HHOTO 3B SA3KY [1,¢.97-100; 6, c.49]
29.BusHaure psIOK CIONYK, IS IKMX XapaKTePHU TiTbKY i0HHUIT 3B'130K

[1, ¢.97-100; 6, c.49]
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30.Bubepits BipHE (OPMYIIIOBAHHS MO0 XIMIYHHMX BIACTHBOCTEN aM()OTEPHHX TiAPOKCH/IIB.
[1,c.140-141; 6, c.13-14,17]
31.Bkaxits XiMiuHy GOPMYITy KHCIIOTH, IaiiTe il Ha3By, CKIAIiTh CTPYKTYPHY (hopMyiy
[1,c.138-141; 6, c.15-16]
32.Bkaxith XimMiuHy (hOpMYITy KUCIIOTHOTO OKCUIY, HalTe HOMY Ha3By, CKJIaIiTh CTPYKTYPHY
bopmyny [1,c.134-137; 6, c.11-13]
33. Jlaiite naspy koMiutekcHiii crionyi [Ag(H,0),]CIL. 1o SKOro THIIy BOHA HAJIEXKITh?
[1,¢.359-363; 6, c.60-61]
34. Taiite Ha3By KoMIutekcHiii crionymi [Pt(NH3)4]Br,. 1o SKOro THIIy BOHA HAJIEXKITh?
[1,¢.359-363; 6, c.60-61]
35.BkaxkiTh KOMIUIEKCOYTBOPIOBAaY, WOr0 KOOPIWHAINWHE YHCIO, CTYNEHb OKHCIEHHS Yy
KoMIuieKcHii cromyti [Pt(NH3)4]Br».
[1,¢.359-368; 6, c.59-61]
36.YKaxiTh KOMILIEKCOYTBOPIOBAY, HOTO CTYIEHb OKHCIICHHS Ta MOTO KOOpAWHAIWHE
yrcio B komiuiekcHid cronyiti [Co(NHz)sCI]SO,. [1,¢.359-368; 6, c.59-61]
37.YkaxiTh BipHE 3HAUCHHS JIEHTAHTHOCTI Jiranis y komwiekcHii cromnymi [Cr(H,0)g]Cls
[1,¢.359-368; 6, c.59-61]
38.YkaxiTh BipHE 3HAYECHHS JIEHTAHTHOCTI JiraHiB y KoMIuiekcHii cronymi [Ag(H,0),]CL
[1,c.359-368; 6, c.59-61]

5.3. Tecrosi 3aBnanus a0 3M-JI3
1. BuOepith BipHE CTBEpKEHHS IOJI0 XapaKTEPHUCTUKH MOJISIPHOI KOHIICHTpAIlii pO3YHUHY
(Cw) [1, c.154-155; 2, c. 206-208; 6, c.76-77]
2.  BubepiTh BipHE CTBEPKEHHS, 1[0 XapAKTEPU3y€E MACOBY YACTKY PEUOBUHU Y PO3UMHI
[1, c.154-155; 2, c. 206-208; 6, c.76-77]
3. BubepiTh BipHE CTBEPIKEHHS, 1110 XapaKTEPU3ye HOPMaJIbHY KOHIIEHTPALII0 PO3UHHY
[1, c.154-155; 2, c. 206-208; 6, ¢.76-77]
4. SIx Ha3WBA€ThCA TOMOTCHHA TEPMOJIWHAMIYHO-CTIMKA CHCTEMa, SKa CKIIAJa€TbCs 3

JEKITbKOX KOMITOHEHTIB? [1, c.151-152; 2, c. 205-206; 6, ¢.71-76]
5. Bubepity BipHe 3HaueHHs HopMmanbHOi (CH) koHueHtpauii 10% pozumny NaOH
(p=1,109r/cm’)? [1, c.154-155; 2, c. 206-208; 6, c.76-77]

6. BuGepits BipHe 3HaueHHs THTPY 30% -ro posunny coui Na,Cr,07 (p=1,14 r/em®)

[1, c.154-155; 2, c. 206-208; 6, c.76-77]
7. Yomy nopiBHtoe modisipHa (Cm) konneHTparist 20% pozunny KOH (p=1,17 F/CM3)?

[1, c.154-155; 2, c. 206-208; 6, c.76-77]
8. BubepiTh BipHEe 3HaueHHS HOpMajbHOI KOoHUeHTpauii 25%-ro po3uuny coai K,CrO,

(p=1,12r/CM3) [1, c.154-155; 2, ¢. 206-208; 6, ¢.76-77]
9. V sgxkux OAWHMINX BUMIPIOBAHHS BH3HAYaIOTh MOJBUIBHY KOHIIGHTPAII0 BOJHOTO
po3uunHy? [1, c.154-155; 2, ¢. 206-208; 6, ¢.76-77]

10. BubepiTh BipHE 3HAUECHHS OJMHUII BUMIPIOBAHHS MOJISIPHOT KOHLIEHTPALIi PO3UYUHY
[1, c.154-155; 2, c. 206-208; 6, ¢.76-77]
11. 'V sxkux oAMHUIAX BUMIPIOBAHHS BU3HAYAIOTH TUTP PO3UUHY?
1, c.154-155; 2, c. 206-208; 6, c.76-77]
12.BubepiTh BipHe 3HadeHHA po3unHHOCTI coii AgCl, skmo n00yTOK pPO3YHMHHOCTI

JIP(AgCl)=1,8-10" [1, c.173-175; 2, c. 241-242; 6, ¢.96-97]
13.BubepiTh BipHE 3HAYECHHS PO3YMHHOCTI coii MnS, sKmo A00yTOK PO3YMHHOCTI
JIP(MnS)=2,5x 107" [1, c.173-175; 2, c. 241-242; 6, ¢.96-97]

14. BubepiTh BipHE 3HaUeHHA peakiii cepenosuina ta pH po3unny npu rigpomisi com FeSOy
[1,c.178-181; 2, c. 249-254; 6, ¢.94-96]
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15. BubGepith BipHE 3HaUCHHS peakilii cepenonumia Ta pH po3unny npu riaposmisi comi K,COs
[1,c.178-181; 2, c. 249-254; 6, c.94-96]
16. Bwubepith BipHE CTBEpHKEHHS, 10 XapaKTepU3ye BOAHEBUIM Moka3HUK (pH)
[1,c.175-177; 2, c. 243-245; 6, c.87-89]
17. SIke 3HAUYCHHS KOHCTAHTH Tigpodisy coii NaNO,, skmo Kn(HNO,)=6,9-10™?
[1,c.178-181; 2, c. 249-254; 6, c.94-96]
18. Slke 3HaueHHs KOHCTAHTH rigpoisy comi KCN, skmo Kn(HCN)= 5,0-107107
[1,c.178-181; 2, c. 249-254; 6, c.94-96]
19. Bubepits BipHe 3HaueHHs pOH BoaHOTO po3unny, skmo pH =5,6
[1,c.175-177; 2, c. 243-245; 6, c.87-89]
20. BubepiTs BipHe 3HaueHHs pH BogHOTrO po3unny, skmo pOH =6
[1,c.175-177; 2, c. 243-245; 6, c.87-89]
21. BubepiTh, TIPI3BHIIE SKOTO BUEHOTO HOCUTH 3aKOH: «IliIBUINECHHS TeMIlepaTypH KUIIHHS
pO30aBIEHOTO  PO3YMHY HEENEKTPONITY TMPSMO MPOMOPIINHHO HOro  MOJSUIBHIN
KOHIICHTpAIIi1» [1, c.155-158; 2, ¢. 220-222; 6, ¢.79-82]
22.Po3paxyiite Ta BHOepiTh BipHe 3HaueHHS Temmeparypu kpuctamizamii (°C) BOAHOrO
pPO3UMHY, KMl HE MPOBOAUTH EJIEKTPUUYHUNA CTpyM 3 KoOHIeHTpauieo 0,57 Moiab/Kr
(K=1,86) [1, c.155-158; 2, c. 220-222; 6, ¢.79-82]
23. BubepiTh, Ipi3BUIIIE SIKOTO BYCHOTO HOCHUTH 3aKOH: «PO3YMHHICTH Ta3iB y JaHOMY 00’ eMi
pIIMHU TIpU TIOCTIMHIA TeMIlepaTypi MNpsSMO MPONOpIiifHA MapIialbHOMY THCKY Ta3y:
C=KP» [1,c.153-154; 2, c. 214-215; 6, ¢.78-79]
24. BubepiTh BipHHUIA 3anuc 3aKoHa Payns a1 po30aBlieHHX PO3YMHIB HEEJIEKTPOJIITIB
[1,c.155-158; 2, c. 220-222; 6, ¢.79-82]
25. Bubepits BipHuii 3anuc 3akona Baat-I'odda ans po3daBieHnx po3unHiB HEEIEKTPOTITIB
[1,c.158-160; 2, c. 215-218; 6, ¢.82-83]
26. [lafiTe BipHE BH3HAYCHHsS BJIACTHBOCTEH CepeqHIX COJed 3 TOUYKH 30py Teopii

enexTposiTuuHoi aucotiaiii C.Appeniyca [1,c.164-170; 2, c. 225-228; 6, ¢.84-87]
27.]laliTe BipHE BHM3HAYEHHS BJIACTMBOCTEH OCHOB 3 TOYKH 30pYy TEOpii €IeKTPOTITHUHOI
mucorriarii C.Appeniyca [1, c.164-170; 2, c. 225-228; 6, ¢.84-87]

28. BxkaxiTh XiMiuHY (OPMYITYy CIIOTYKH, SIKa HE3/IaTHA IUCOIIIOBATH
[1,c.164-170; 2, c. 225-228; 6, c.84-87]
29. JlaiiTe BipHE BHU3HAUCHHS BIIACTUBOCTEH KHUCJIOT 3 TOYKU 30pYy TEOpii EIEKTPOITITHIHOI
mucomiamii C. Appeniyca [1, c.164-170; 2, c. 225-228; 6, ¢.84-87]
30. BuOepiTh, siKy peakuito cepefopuina ta pH po3unHy MOKHa BU3HAYUTH 3a JOMOMOTOIO
iHAMKaropa ¢penondranein (mpuitmae poxene 3a0apBICHH)
[1,c.175-177; 2, c. 243-245; 6,¢.87-89]
31. BubepiTh, Ky peakiuito cepenoBuia Ta pH po3unHy MOKHa BU3HAYUTH 3a JTOTIOMOTOIO
IHMKaTOpa JJaKMyc (MIpuitMae yepBoHe 3a0apBICHHS)
[1,c.175-177; 2, c. 243-245; 6,¢.87-89]
32. BuOepith popMyiy codi, sika 3/1aTHA MAJIATaTH peakiii riapoiizy
[1,c.175-177; 2, c. 243-245; 6, ¢.87-89]
33. Bubepith popMyiy codi, sika He 37aTHA MIAJIATaTH peakuii riapomi3zy
[1,c.175-177; 2, c. 243-245; 6, ¢.87-89]
34. Bubepith hopMyIy coJli, BOJHUN PO3UUH SKOI Ma€ KUCITY PEaKIIiIo cepeIoBHUIIa
[1,c.175-177; 2, c. 243-245; 6,¢.87-89]
35. Bubepith hopMyity coJti, BOAHUN PO3UYUH SKOI Ma€ JIY)KHY PEAKIIIo cepeIoBHUIIa
[1, ¢c.175-177; 2, c. 243-245; 6, ¢.87-89]
36. BubepiTh, mpu Tigpoai3i SKOro THUIY COJII peakilis cepeloBUIlla BOJHOTO PO3UMHY Jy)KHA
(pH>17) [1,c.175-177; 2, c. 243-245; 6, ¢.87-89]
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37. BubepiTh, IpH TiIpoJIi3l AKOTO THUIY COJi Peakilisi CEpeIOBUINAa BOJHOTO PO3YMHY KHCIIA,
pH<7 [1,c.175-177; 2, c. 243-245; 6, ¢.87-89]
38. BubepiTh, KUl TN COJII HE MIAIAETHCS PeaKIlii TiApoIizy
[1,c.175-177; 2, c. 243-245; 6, ¢.87-89]
5.4. Tecrosi3aBaanus 10 3M-JI4

1. BubepiTh, 3a AOMIOMOTrOIO SIKOTO METOAY B aHATITHUYHIA XIMIl BU3HAYA€ThCS SKICHUH CKIIaJ

CIIOJIYK [6, ¢.99; 102-107]
2. Cepen nMpuBEIACHUX PEaKIliii BUOEPITH Ty, IO € SIKICHOIO PEaKIi€l0 Ha BU3HAYCHHS KaTIOHY

2-i anamitiaHoi rpymn Ba®* y posunni [6,c.112-113]
3. BubepiTh BipHE CTBEPKCHHS: [ pynosumu peaxmusamu Ha3uBalOThCS PEAKTHUBH, ...

[6, c.109]

4. Slka rpyma KaTioHiB € 1-10 aHATITUYHOO IPYIIOH0? [6, c.110-112]
5. Slka rpyna KaTioHIB € 3-10 aHATITHYHOIO TPYIOI0? [6, c.113-115]
6. Sflka 3 MpHUBEACHUX PEAKIIH € peakIli€l0 SKICHOTO BH3HAYEHHS KaTioHy 3-1 aHaJiTHYHOT

rpymu Zn?*? [6, c.113-115]
7. Slka rpyna KaTioHIB HE Ma€ €IMHOTO TPYIIOBOTO peareHTy? [6,c.110-112]
8. BubepiTh, 3a JOMOMOI0I0 SKOTO METOJY B aHANITHYHIM XiMii BU3HAYAETHCS KUIbKICHUN

CKJIaJT CITOJTYK [6, c.122-128]

9. Sky peakiiro MOXXHa Ha3BaTH PEAKIIEI0 OCA/PKEHHS Ta BUKOPUCTATH y TPaBIMETPHIHOMY
METOJIi aHaTi3y? [6, c.126-128]
10. flkuit 3 MeTONiB BU3HAYCHHS KUIBKICHOTO CKJIAAY XIMIYHHX CIIOJNYK B aHANITHYHIA Ximii
BITHOCUTKCS 10 BArOBUX METOIB? [6, c.126-128]
11. Cepen npuBeeHUX peakxilii BUOEPITh Ty, 110 € SIKICHOIO PEAKIIE€I0 Ha BUZHAYEHHS KaTiOHY

3-i ananitrunoi rpynu Fe?* y posunsi [6, c.113-115]
12.3a nomoMoror SIKOro METONYy B aHAMITHUYHIA XiMii BHU3HAYAETHCSA KITBKICHUU CKIaj

XIMIYHHUX CIIOJTYK? [6, c.123-126]
13. SIxa rpyma aHiOHIB HE Ma€ TPYNOBOTO PeareHTy? [6, c.122-123]
14. AH10HM SIKOT TpyNU MalOTh IPYMOBUIN peareHT HITpaT apreHTymy? [6, c.119-122]
15. SIxuit 3aKOH JISKUTH B OCHOBI TUTPOMETPUYHOTO aHATI3Y? [6, c.122-125]
16. Bubepith BipHE CTBEPKEHHS: SIKY PEaKIIiI0 HA3UBAIOTh cneyupiuHon? [6, c.107-108]
17. BubepiTh BipHE CTBEp/DKEHHS MO0 BU3HAYCHHS cucmemamuuno2o ananisy [6, ¢.109-110]
18. Bubepith BipHE CTBEPIXKEHHS 1110J10 BUSHAYEHHSI 0p0O0B020 AHANI3Y [6, c.109-110]
19. flka rpymna aHiOHIB € 3-10 aHAJIITUYHOIO TPYTIOI0? [6, c.122-123]
20. flxa rpyna aHioHIB € 1-10 aHAIITUYHOIO TPYIO0? [6, c.120-121]

21. JIns siko1 aHAITUYHOL TPYIM aHIOHIB XJIOpUJ Oapito € TPYIOBUM peareHToM?
[6, c.120-121]
22. Jlo sKOi aHaANITUYHOI TPYNH BIIHOCSATHCS KaTioHHM, A€ Tpynosuil pearenT NaOH, abo KOH
YTBOPIOE HEPO3UMHHI aM(OTEPHI MAPOKCUIH, SIKI POZUUHSIOTHCS Y HAJUIUILIKY JIYTy?

[6, c.118-119]

23. Ha sxoMy 3aKOHI IPYHTY€TBHCSI METO/I TpaBiMeTpii? [7, c.126-128]
24.73 K010 METOI0 NPOBOAATH AKicHull ananis? [6, ¢.99-102]
25.3 K010 METOI0 POBOAATH KinbkicHuil ananiz? [6, c.99-102]
26.3 sSK0I0 METOI0 IPOBOASTE CmpyKkmypHutl ananiz? [6, ¢c.99-102]
27.3 K010 MeTOI0 MPOBOAATE CucmemHuil ananiz? [6, ¢.99-102]

5.5. Tecrosi3aBaanus 10 10 3M-J1aol

1. Bubepitp BipHy Bignosimb. MacoBa uactka (0 %) enementy O y cmomymi Fe(OH)s

JOPIBHIOE. . ... [1,c.26; 5, c. 18-21]
2. BuOepite BipHY BiamoBiab. MacoBa uactka (®© %) enementy S y croayii Aly(SOy4);
JOPIBHIOE. ... [1,c.26; 5, c. 18-21]
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3. BubepiTh BipHE 3Ha4YE€HHS KIILKOCTI MOJIb KpHCTaJi3aIliiHOT BOIU (X) Y KpHCTAJIOTiApaTi

FeSO, xH,0, sxmro npu npoxkaproBanHi 11 1 kpucranorigpary Oymno 3arybiaeso 5 v HyO.
[5, c.21-23]

4. BubepiTh BipHE 3HAYEHHS KUIBKOCTI MOJIb KpHUCTaTi3alliHOI BOIU (X) Y KpUCTaJoTiapari
Na,COj3; * XH,0, sxmo npu npokaproBanHi 11,12 r kpuctanorigpaty O0yio 3aryoneHo 7 r
H,O0. [5,c.21-23]

5. BubepiTh BipHE 3HaUYCHHS KIILKOCTI MOJIb KpHCTaJi3aIliiHOT BOIU (X) Y KpHCTAJIOTiApaTi
ZnCl, xH,0, skmo npu nposxaproBanHi 12,55 r kpucTanorigpaty 0yio 3aryoieHo 5,55 r
H,O0. [5,c.21-23]

6. Bubepits BipHY Bianoiab. PakTop eKBiBaJCHTY Ta MOJIIPHA Maca €KBIBAJIICHTY PEYOBUHU
CuSO, nopiBHIO€ [1,c.20-21; 5, c. 26-28; 6, c. 26-30]

7. Bubepits BipHy Bimmosiab. KimpkicTs ekBiBaseHTy pedoBnan CuSO,, maca axoi 159,5 T,
JOPIBHIOE. . . [1,¢.20-21; 5, c. 26-28; 6, c. 26-30]

8. Bubepits BipHy Biamosias. O0’em ekBiBasieHTy razy NH; qopiBHIOE. ..

[1,c.20-21; 6, c. 26-28;6, c. 26-30]

9. SAxwuit 06'em 3aitmarots 32 T kucHIO (O, ) 32 HOpMATEHUX YMOB?

[1,c.13-15; 6, c. 23-24]

10. BuGepiTh BipHE 3HaUCHHS KUTHKOCTI MoJieKyn y 1 rpami xsoposoanto (HCI)

[1,c.13-15; 6, c. 23-24]

11. SIxwuit 06’ em (qMm°) 3aiimae 1 Moitb KucHIO (O,)? [1,c.13-15; 6, c. 23-24]

12. BubepiTh BipHE 3HAUECHHS MacH OJHI€1 MOJIEKYJIN BOJIU [1, c.13-15; 6, c. 23-24]

13. YkaxiTh, sika KUIbKICTh TpaMiB BIJIMOBIIa€ 1MOJIb-€KBIBAJICHTY HITpaTy HATPIIO

[1,c.20-21; 5, c. 26-28; 6, c. 26-30]

14. YxaxiTh CHONYKY, Y SIKii CTYMiHb OKHCIIeHHs pochopy = +5 [1,c.100-101]
15. VkaxiTh CHONYKY, Y SIKIi CTYIiHb OKMCIEHHS HITPOreHy = +3 [1,c.100-101]
16. YkaxiTh CHONYKY, Y SIKiIi CTYIiHb OKHCIIEHHS Cylbypy = -2 [1,c.100-101]

17.HeBijoma KUIBKICTh METally, MOJISIPHA Maca €KBIBaJIEHTA SIKOTO JTOPIBHIOE 9 T-€KB/MOJIb,
BUINTOBXYE 13 KUCIO0TU 125 mut BogHIO (H.Y.). BubepiTh BipHe 3HAaUeHHSI Macu MeTaiy.
[1,c.20-21; 5, c. 26-28; 6, c. 26-30]
18. BubepiTh BipHEe 3HaUCHHS 00’ €My ekBiBajieHTY BoHIO (H))
[1,c.20-21; 5, c. 26-28; 6, c. 26-30]
19. BubepiTh BipHY XapaKTEpPHCTHKy €KBIBAJICHTY XIMIYHOTO €JeMeHTy (Bil 4YOro BiH

3JICKUTH?) [1,c.20-21; 5, c. 26-28; 6, c. 26-30]
20.3a aKux yMOB Jli€ 3aKOH €KBIBAJICHTIB? [1,c.20-21; 5, c. 26-28; 6, c. 26-30]
21.Yomy nopiBHIOE (aKkTOp EKBIBAJICHTHOCTI Ta MOJIIpHA Maca €KBiBajeHTa (T.€KB/MOJIb)

criostyku Nap,SO,4? [1,¢.20-21; 5, c. 26-28; 6, ¢. 26-30]
22. BubepiTh BipHE 3HA4eHHS (aKTOPy CKBIBAJICHTY Ta MOJSPHOI Macu €KBIBaJCHTY

peuoBunn Al,Os [1,c.20-21; 5, c. 26-28;6, c. 26-30]
23.Bubepite BipHy BimmoBimb. MacoBa wactka (o %) emementy H y cmomymi H3POq

JOPIBHIOE. . ..... [1,c.26; 5, c. 18-21]
24. 3a IHCTPYKII€O 3 TeXHIKU Oe3meku, mo Tpeda 3poO0UTH, SKIIO HAa PYKH MOIMAB PO3UMH

KHACJIOTH? [5,c. 7-8]
25.3a IHCTPYKIIi€I0 3 TeXHIKH Oe3neku, Mo Tpebda 3poOHTH, SKIIO0 HAa PYKH MONaB PO3YUH

ayry? [5, c. 7-8]
26. SIx mpaBUIIBHO TPUMATH MPOOIPKY 3 PIIMHOIO MPH HArpiBaHHI? [5,c. 7-8]
27.3 SKUMH HarpiBalbHUMH TNpHOOpaMH MOKHA MPAIIOBAaTH, SKIIO MAae€ll CIpaBy 3

BOTHEHEOE3MEYHUMU UM JIETKOTOPIOYUMH PEYOBUHAMMU? [5,c. 7-8]
28.Un MOXHa CTyAEHTaM CaMOCTIMHO BUIPABJISATH HECIPABHOCTI EIEKTPUYHUX Ta I1HIIUX

npuiIaiiB y madbopatopii? [5, c. 7-8]
29. Yu MokHa OCTaBJISITH O€3 HATJISIAY MPaIlor0duil JabopaTopHUi puaz? [5, c. 7-8]
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5.6. TecrosBi3aBaanns 10 3M-J1a02

30. flkuit aToM abo HWOH € JOHOPOM, a SKWH aKIENTOPOM y KOMIUIEKCHOMY 10HI CITOJTYKH
Na,[PtFs]? [1,c.355-358; 5, c. 62-65; 6, c. 59-61]
31.BubepiTh BipHE 3HAYCHHS CTYNCHIO OKHCHEHHS KOMIUICKCHOTO WOHY, KOOpAMHAIlIMHE

YUCJIO Ta CTYHIHb OKHUCHEHHS KOMIUIEKCOYTBOpIOBada y KOMIUIEKCHIM  CIOJYII

[Cr(H:0)sCI]Cl, [1, c.355-358; 5, c. 62-65; 6, c. 59-61]
32.BkaxiTh 10 SKOTO THITy 332 3HAKOM EJIEKTPUYHOTO 3apsly Ta 3a JIraHJaMH HaJICeKUTh
komiutiekcHa cronyka [Cr(H,0)sCI]Cl,? [1, ¢c.355-358; 5, c. 62-65; 6, ¢c. 59-61]

33. Bubepith BipHMIA 3aMKC PIBHSHHS IEPBUHHOI TUCOMIaIlli KOMILIEKCHOT crroryku Nao[PtFg].
[1,c.358-359; 5, c. 66-67;6, c. 61-64]
34. sIxa nmpocropoBa 6ymoBa koMiuiekcHoi crioayku [Co(H,0)e]Cl,?
[1,¢.363-366; 5, c. 66-67; 6, c. 61-64]
35. VkaxiTh Jiraam, iX CTYIiHb OKHCJEHHS Ta JCHTAHTHICTh B KOMIUICKCHIM CITONYIII
[Ag(NH,),]ClI [1,c.355-358; 5, c. 62-65; 6, c. 59-61]
36.fkuit  THOD  XIMIYHOTO 3B’SI3Ky Y  KOMIUIGKCHOMY ioHI (MK JIiraHaoM  Ta
KOMILTEKCOyTBOproBaueM) criostyku K[BF,4]? [1,¢.366-368; 5, c. 62-67; 6, c. 59-64]
37.5lkuit TN XIMIYHOTO 3B’S3Ky MK KOMIUIEKCHHM 10HOM Ta 30BHINIHBOIO C(epor y
criontymi K[AI(OH)4]? [1,¢.366-368; 5, c. 62-67; 6, c. 59-64]
38. Skwuii 3B’130K HA3UBAIOTh JJOHOPHO-aKIenTopHuM? [1, ¢.366-368; 5, c. 62-67; 6, ¢. 59-64]
39. Jlo sikoro TUmy BiTHOCHUTHCS KoMmiuiekcHa cronyka Sr[Cu(CN),] ?
[1,¢.355-358; 5, c. 62-65; 6, ¢. 59-61]
40. BkaxiTh rpyny pe4OBHUH , SIKa HAJEKUTh JJO HECOJNIETBIPHUX OKCHIIB:
[1,c.134-135; 5, c. 33-34; 6, c. 11-12]
41. BkaxiTbh Ipyly pe4OBUH, 3 AKUMHU OyAYyTh pearyBaTH JIyTH:
[1,c.137-138; 5, c. 39-42; 6, c. 13-15]
42. BkaxiTh TpyINy PEUYOBHUH , sIKa MICTUTB JIMIIE KUCIIOTH:
[1,c.138-141; 5, c. 42-48; 6, c. 15-16]
43. BkaxiTh peUuOBUHY, 3 SIKOIO OyJie pearyBaTH Ccyib(paTHa KUCIOTA!
[1,c.138-141; 5, c. 42-48; 6, c. 15-16]
44, Slxa 3 mpuBeEHUX PEAKIIii € PeaKIliero po3KiIamLy? [ 6,c. 19-20]
45. BubepiTh BipHY XapaKTEpUCTHKY MOJIIPHOT KOHIeHTpalii po3unny (Cy):
[1,c.153-155; 6, c. 75-80; 7, ¢c. 76-77]
46. BubepiTh BipHY XapaKTEepUCTHKY TUTPY po3uuny  [1, c.153-155; 6, c. 75-80; 7, c. 76-77]
47. SIxi ciocoOu BUpakKeHHS KOHIICHTpallii pO3UnMHY BiTHOCUTHCS 10 MAaCOBUX?
[1,c.153-155; 5, c. 75-80; 6, c. 76-77]
48.Bubepith, ske 3HaueHHs HopMmaibHOi (CH) koHmentpamii 10% po3unny NaOH
(p = 1,109 r/em®)? [1, c.153-155; 5, c. 75-80; 6, c. 76-77]
49.3a 1omomMoro0 SKoro NpuOOpy BU3HAYAIOTh TYCTHHY PO3UHUHY? [ 5,c.87-88]
50. BubepiTh, B AKUX OJUHHUIISIX BUMIPIOIOTH MOJISUTHHY KOHIICHTpAIIi10?
[1,c.153-155; 5, c. 75-80; 6, c. 76-77]
51.BubepiTh BipHE 3HAYEHHTS peakiii cepenoBuina Ta pH po3umHy mpu rigposizi coii
Al (SOy)s. .. [1,c.178-181; 5, c. 96-108; 6, c. 94-97]
52. Bubepitb popmyity cout, sika He rigpomizyersest  [1, ¢.178-181; 5, ¢. 96-108; 6, c. 94-97]
53.3a 101moMOorom0 sIKOT peYOBMHU MOYKHA BUSHAYUTHU KUCIOTHO-JIY)KHY PEaKIliio cepeoBuiia?
[1,c.178-181; 5, c. 96-108; 6, c. 94-97]
54.3a 1omoMororo K01 peuYOBMHU MOYKHA BU3HAYUTH KHUCIY peakilito cepeaopuima (pH< 7)?
[1,c.178-181; 5, c. 96-108; 6, c. 94-97]
55.3a 1onmoMororo K01 peUYOBMHU MOXKHA BU3HAYUTH JIYXKHY peakiiito cepenosuiia (pH>7)?
[1,c.178-181; 5, c. 96-108; 6, c. 94-97]
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56. Bubepits hopMmyity couti, po3uuH SKOi Ma€e MyKHY peakilito cepenonuiia (pH>7)
[1,c.178-181; 5, c. 96-108; 6, c. 94-97]
Bubepits Gpopmyny cosi, po34HH K01 Ma€ KHCIy peakilito cepenopuina (pH< 7)
[1,c.178-181; 5, c. 96-108; 6, c. 94-97]

5.3.  TecToBi 3aBaaHHsA 10 3a]1iKOBOI KOHTPOJIbHOI poooTu (3KP)

=

Bubepith ¢popmyaroBaHHS 3aKOHY 30€pe)KCHHS MaCH: [1,c.18;2,¢c.15-16; 6, c.21]
2. 3 TOYKM 30py Teopii eneKTpomTHYHOI aucoramii (AppeHiyca), sSKe 3 TNPUBEICHUX
CTBEp/KCHB, 110 XapaKTEePU3ye XiIMIUHI BIACTUBOCTI CEpEHIX COJIeH BipHE?
[1,c.164-170; 2, c. 225-228; 6, c.84-87]
3. BubepiTh BipHY XapaKTEpUCTUKY Ta BILUIMB Ha JKHMBI opraHi3Mu eiaemeHTy o (I)
[1, c.15-18; 2, c. 18-20]
4. Yomy nopisHioe moisipaa (Cm) koHrentpartis 20% posunay KOH (p=1,17 r/em®)?
[1, c.153-155; 5, c. 75-80; 6, c. 76-77]
5. BubepiTh CKUIBKM 3Ha4€Hb opbOimanbHoco KBaHTOBOro umcina (1) moxuimBe ans
€HEePTeTHYHOTO IMIPIBHS, 20/106He KBAHTOBE YUCIIO SIKOTO A0piBHIOE 3 (n=3)....
[1,c.40-43; 2, ¢.73-79;6, ¢.35-36]
6. BuOepiTh BipHY XapaKTEPUCTUKY MAaCOBOI YACTKH PEUYOBHUHHU Y PO3UMHI
[1,c.153-155; 5, c. 75-80; 6, c. 76-77]
7. YKaxiTh KOOpIMHAIlIHE YHCIO KOMIUIEKCOYTBOpIOBaYa B KOMIUIEKCHIM  CITOJYIN

[Co(NH3)sH,0]Cl;3 [1,c.355-358; 5, c. 62-65; 6, c. 59-61]
8. VYkaxith XiMiuHy (pOpMynTy pEeUOBUHH, SIKa y BOJHOMY PO3UMHI TUCOINIOE 3 YTBOPEHHSIM
KaTiOHIB MeTaIy [1,c.164-170; 2,c. 225-228; 6,c.84-87]

9. B aHamiTHuHIN XiMii SKICHHHA CKJIaJ CIIOJYK BU3HAYAETHCS 32 JIOTIOMOTOI0 SIKUX METOiB?
[6, ¢.99; 102-107]

10. SIxa 3 mpuBeIEHUX peaKIIiil € peakiie€ro po3KIasy? [6, c.126-128]
11. BuOepiTh BipHE 3HAUYECHHSI CTYNEHS OKHCIICHHS KOMIUIEKCOYTBOpPIOBadYa B KOMILUIEKCHIN
croaytti [Cu(OH)4]Cl,... [1,¢.355-358; 5, c. 62-65; 6, c. 59-61]

12. BuOepiTh BipHE 3HAYEHHS CTYIEHIO OKHUCHEHHS KOMIUIEKCHOTO WHOHY, KOOpAWHAIiliHe
YUCIIO Ta CTYNiHb OKHUCHEHHS  KOMIUIEKCOYTBOpIOBa4Ya Yy KOMIUICKCHIA CHOJYII
[Cr(H,0)sCI]ClI, [1,¢.355-358; 5, c. 62-65; 6, c. 59-61]

13. Cepen npuBeeHUX HUXKYE €EKTPOHHUX (HOPMYI BKaXKITh HEMOKIIUBY:

[1, c.52-55; 2, ¢.94-95]

14. Ska 3 enektpoHHEX GOPMYI BiAMOBifae kKaTiony amowminio Al 3?

[1, c.52-55; 2, ¢.94-95]

15. SIka 3 enexTpoHHHUX (HOPMYI Bimosinae aniony pochopy P32 [1,c.52-55; 2, ¢.94-95]

16. Slkuii AT XIMIYHOTO 3B'SI3KY MK 30BHIIIHBOIO Ta BHYTPILIIHBOIO ChepaMu y KOMITJICKCHIH

croJtyii? [1,¢.366-368; 5, c. 62-67; 6, c. 59-64]
17. Slkuii TMIT XiMIYHOTO 3B'SI3KY MIX KOMIUJIEKCOYTBOPIOBAYEM Ta JIraHAaMH y BHYTPIIIHIN
chepl KOMIUIEKCHOT CITOJTYKH? [1,¢.366-368; 5, c. 62-67; 6, c. 59-64]

18. BubepiTh GpopMmyity coi, pO3urH K01 Ma€ KUCITY peakuito cepenosuma (pH< 7)
[1,c.178-181; 5, c. 96-108; 6, c. 94-97]
19. Bubepith Gopmyity codi, Ka 371aTHA M UISIraTH peaKiii Tiapomi3y
[1,c.178-181; 5, c. 96-108; 6, c. 94-97]
20.Bubepite BipHEe 3HAYeHHs peakiii cepexoBumia Ta pH po3umHy mpu TiApomdi3i coii
Al (SOy)zeveveninennne. [1,c.178-181; 5, c. 96-108; 6, c. 94-97]
21. Bubepith, sIKy peakuito ceperoBuiia Ta pH po3unHy MOXXKHa BU3HAYUTH 32 JOMOMOTOIO
IHAMKATOpA JIAKMYycC (IIpUilMae yepBoHE 3a0apBICHHS)
[1,c.355-358; 5, c. 62-65; 6, c. 59-61]
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22.BubepiTh, Ky peakilito cepenoBuiia Ta pH po3unHy MOXXHAa BH3HAYUTH 3a JIOMOMOTOIO
iHuKkaTopa ¢peHondranein (mpuiimae mypirypHe 3a0apBICHHS)
[1,c.355-358; 5, c. 62-65; 6, c. 59-61]
23.BcraBTe BipHE CTBEpKCHHA. ATOMH €IEMEHTIB TOJOBHOI miarpymu [ rtpymm y
30BHIIIHBOMY €JIEKTPOHHOMY IIapi MICTSTh €JIEKTPOHH SIKOTO ciMeiicTBa?
[1, c.52-55; 2, ¢.94-95]
24.BcraBTe BIpHE CTBEp/UKCHHSA. ATOMH eJeMeHTIB TrojoBHOI miarpynu III rpymu y
30BHIIIHBOMY €JIEKTPOHHOMY LIap1 MICTSTh €JIEKTPOHH SIKOTO ciMeicTBa?
[1, c.52-55; 2, ¢.94-95]
25.BcraBTe BipHE CTBEp/KEHHS. ATOMH €JIEMEHTIB ToloBHOI miarpymu [V rpymm y
30BHIIIHBOMY €JIEKTPOHHOMY IIapi MICTSTh €JIEKTPOHH SIKOTO cimeiicTBa?
[1, c.52-55; 2, ¢.94-95]
26. Cepenl mpUBEICHUX PEaKIliii BUOEPITH TY, IO € SKICHOIO PEaKili€l0 Ha BU3HAYCHHS KaTIOHY
2-i anamitiaHoi rpymu Ba®* y posuni [6,c.111-113]
27.BubepiTh, B sAKil criomylli pakTop eKBiBaJECHTHOCTI (hepymy = ;
[1,c.20-21; 5, c. 26-28; 6, c. 26-30]
28. Po3paxyiite Ta BUOEPITh PAaBUIIbHE 3HAYCHHS MOJISIPHOI MacH ekBiBaleHTY coimi Aly(SOy)s.
[1,c.20-21; 5, c. 26-28; 6, c. 26-30]

29.3 K00 METOI0 MPOBOAATH AKicHUll ananiz? [6, ¢.99-102]
30. 3 k010 MeTOr0 MPOBOAATH KinbkicHuil ananiz? [6, ¢c.99-102]
31. Cepen nmpuBeCHUX peaKIliii BUOEPITH Ty, MO € SKICHOIO PEaKIN€0 Ha BU3HAYCHHS KaTiOHY
3-i anamitianoi rpymu Fe?* y posunni [6, c.113-115]
32.3a 1OmMoOMOTo SKOr0 METOAY B aHAMITUYHIA XiMil BH3HAYA€ThCA KITBKICHUN CKIIaa
XIMIYHHX CITOJTYK? [6, c.123-126]
33. flka rpyna aHiOHIB HE Ma€ TPYIMOBOrO PEareHry? [6, c.122-123]
34. AHIOHU SIKOI TPy MalOTh TPYNOBUIA peareHT HITpaT apreHTyMmy? [6, c.119-122]
35. SIkuii 3aKOH JIEKUTHh B OCHOBI TUTPOMETPUYHOTO aHATI3Y? [7, c.122-125]

36. BkaxxiTh Tpyny pEUOBHH , sSIKa HAJIKUTh JI0 HECOJIETBIPHUX OKCHIIB:
[1,c.134-135; 5, c. 33-34; 6, c. 11-12]
37. BkaxiTh Tpymy peuyoBUH, 3 SIKUMHU OyAyTh pearyBaTH JIyTH:
[1,c.137-138; 5, c. 39-42; 6, c. 13-15]
38. BkaxiTh TpyIy peUyoOBUH , sIKa MICTUTh JIUIIE KUCIOTH:
[1,c.138-141; 5, c. 42-48; 6, c. 15-16]
39. Bubepitsb BipHe 3HaueHHs THTPY 30% -r0 posunny comi Na,Cr,0; (p=1,14 r/cm®)
40.11, c.154-155; 2, c. 206-208; 6, ¢.76-77]
41.Yomy nopisHioe momsipaa (Cm) komrentpartis 20% posunry KOH (p=1,17 r/em®)?
[1, c.154-155; 2, c. 206-208; 6, ¢.76-77]
42. Cepen HaBeZieHUX (OPMYITIOBaHb BUOEPITH (POPMYITIOBaHHS 3aKOHY ABOTraipo
[1,c.15; 6, c.23]
43. Bubepith (hopMyItoBaHHS 3aKOHY 00’ €MHHX BifHOIIEeHb I eli-Jlroccaka
[1,c.15;2,¢.23]
44. Bubepitb hopMyIItOBaHHS 3aKOHY 30€pEeKEHHS MacH [1,c.18;2,c.15; 6,c.21]
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