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BCTYII

JlabopaTopHuii MpPaKTUKYM € HEBIJ'€MHOIO YaCTUHOIO O00OB’S3KOBOIi
OCBITHBOT KOMIOHEHTH «OpraHiyHa Ximis mnomrpadiyHuX wmaTepialiiBy s
3100yBaviB BUIIOI OCBITH Tepiioro (0akaaaBpChbKOTo) piBHA. ['0JIOBHOIO METOIO €
NOTTUOJICHHS] TEOPETUYHUX 3HaHb, 3I00yTUX TiJ Yac JEKUIMHUX 3aHATh, a TAKOXK
dbopMyBaHHS TPAKTUUYHUX HABUYOK EKCHEPUMEHTANIbHOI POOOTH, KPUTHUUHOTO
1HKEHEPHOT'0 MUCJICHHSI, BMIHHS aHaJII3yBaTH, y3arajJbHIOBaTH Ta pOOUTH HAYKOBO
OOIPYHTOBaHI BUCHOBKH IIIOI0 BJIACTHBOCTEH 1 MOBEAIHKH XIMIYHUX PEYOBHUH Yy
TPYKApChKUX MPOIEcax.

[Iporpama 5abopaTOpHOrO MPAKTUKYMY TMependadyae BHUKOHAHHA 15
7a00paTOpPHUX 3aHATh, IO OXOILUIIOIOTH OCHOBHI PO3JAUIM OpraHiyHoi XiMii B
KOHTEKCTI Cy4aCHOTO Martepiajo3HaBcTBa noiirpadii. [IpakTukym modnHaeThes 3
BUBUEHHS Kiacu@ikallii, HOMEHKJIATypd Ta EJIEKTPOHHOI OyIOBM OpraHidYHHX
CIOJIYK, IO J03BoJigs€ c(hOpMyBaTH 3arajibHe VSBICHHS TIPO XIMIIO  fK
dbyHIaMEeHTaIbHY OCHOBY CTBOPEHHS JIPYKapChKUX HOCIIB, (pap6 1 makiB. HactymHi
3aHATTS TPUCBSIYEHO OCHOBHMM KJIacaM BYTIJIEBOJIHIB, Kl € (DI3UKO-XIMIYHUM
byHIaMEHTOM JUIsi PO3YMIHHSA NPHUPOAM TMOMIrpadiuHUX MACTHI Ta PIIKHX
BYTJIEBOJIHEBUX (hpakiiiii papOOBUX CHCTEM.

Oco06nMBy yBary IHpuIIJIEHO BUBYCHHIO KHCHEBMICHHX Ta HITPOT€HBMICHHUX
OpraHIYHUX CIOJYK: CIUPTIB, (PeHO1B, KapOOHOBUX KUCIOT Ta ecTepiB. L1 Temu €
KITFOUOBUMH JUIsI PO3YMIHHS TIPUPOAM CHUCTEMHHX JICTKUX PO3YMHHHKIB y JIPYIIi, a
TaKO MPOLIECIB OKUCHOI MOJIMEpHU3allli pOCIIMHHUX OJII MPU BUCUXaHHI TP1aJHUX
(bapb Ha BIAOUTKY.

Hpyruii  moaynb  7a0OpaTOPHOTO  NPAKTUKYMY  30CEpEIKEHO  Ha
3aKOHOMIPHOCTSIX ~ XIMIYHHUX TpaHcQopMaliid MPUPOJHUX 1 CHUHTETHYHHMX
OlomoJiiMepiB — BYTJEBOJIB Ta OUIKIB. ['OJIOBHMI aKIIEHT 3MIIIEHO HAa BUBYCHHS
XIMIYHUX BJIACTUBOCTEH IIEIIONIO3U SIK CTPYKTYPHOI OCHOBH JPYKAPCHKOTO Tarepy
1 KapTOHY, aHaJI13 AeTpajallii NaTITYpHUX KJIEIB IiJl €0 BOJIOTU YU TEMIIEpaTypH,
a TaKOX Ha TUTAHHS EKOJIOTIYHOTO MOHITOPHUHTY, HEWTpamizailii cojied BaKKUX
METaJlIB Ta YTUIi3aIlii XIMIYHUX BIIXOMIB Yy IIeXaxX rajJbBaHOIUIACTUKH ¥ (POPpMHHUX
nporecax.

[Ticns mMomynto 3100yBadi BUKOHYIOTH MIJICYMKOBY MOJYJBbHY KOHTPOJIbHY
po0OTy, sika MO3BOJISIE y3arajJbHUTU Ta TMEPEBIPUTH 3aCBOECHUM Martepian uepes
pO3B's13aHHS PO ECITHO-OPIEHTOBAHUX 1H)KEHEPHO-TEXHOJIOTTYHUX KEHCIB.

PoGounii 301UT yKIIaJIeHO BIAMOBIIHO /10 HABYAJIHHOI TPOTrpaMu AUCIUTLIIHU
Ta MICTHUTh:

e METY 13aBJIaHHs KOKHOI J1a00paTopHOi poOOTH;

o IMepenik 00JIaJHaHHS Ta XIMIYHUX PEaKTUBIB MOJIrpapiyHOTO MPU3HAUYCHHS;

e YITKHH MOPSAIOK BUKOHAHHS CKCTICPUMCHTY;

o KOHTPOJIbHI 3aITUTAHHS JUIsI IEPEBIPKHU 3aCBOEHHS MaTepiaiy;

o nabopaTopHi TabOmWIl, MICIE [JIs 3amMUCy PE3YJbTATIB JTOCHIKEHHS,
XIMIYHUX PIBHSIHB, PO3PAaXyHKIB BUXOMY MIPOIYKTIB Ta BUCHOBKIB.



Takmit maxig copusie GOpMyBaHHIO y 3100yBadiB BHINOI OCBITH CTIHKHX
MPaKTUYHUX HABUYOK, IIJIBUIICHHIO PIBHS IXHBOI aKaaeMi4HOi BIAMOBIIAIBHOCTI,
PO3BUTKY YMIHb BECTH TEXHOJOrIYHY W HAyKOBY JOKYMEHTAIll0, MpPAaIfOBATU
CaMOCTIMHO Ta y KOMaH/II.

VYV mpolieci BUKOHaHHS Ja0OpaTOPHUX 3aBllaHb 3/100yBayi OBOJIOAIBAIOTH
OCHOBaMU 0e3mne4yHoi poOOTH 3 XIMIYHUMH PEYOBHHAMHM Yy JApPYKapHi,
3HAMOMJISATBCA 3 METOJAaMHU BXIJTHOTO KOHTPOJIO SIKOCTI CHPOBUHH, BYAThCS
IHTEPIIPETYBATU PE3YJIbTAaTH CIIOCTEPEKEHbB, OI[IHIOBATH MOXWOKM BUMIPIOBaHb Ta
3aCTOCOBYBATH MaTeMaTUYHY 00pPOOKY €KCTICpUMEHTAIBHUX JAaHUX MAaTeplaJbHOTO
OanaHcy.

OxpeMy yBary B 30MHUTI NPHAUICHO aKaJAeMIvHIN T0OpOYECHOCTI: yci
EKCIIEpUMEHTAIbHI POOOTH MarOTh BHKOHYBATHCHh CAMOCTIMHO, 3 JOTPUMAHHIM
BHUMOT TOYHOCTI, TOCTIJOBHOCTI Ta 00’ €KTUBHOCTI (pikcarlii XiMiuHUX e(EeKTiB.

3MICT MPaKTUKyMy CTPYKTYPOBaHO BIJMOBIAHO O MOAYJIBHOTO MiAXOAY, 1110
3a0e3neuye JOr1YHy MOCTiOBHICTh TEM, IIITICHICTh Ta Y3TOKEHICTh Kypcy XiMii 3
IHIUMU ~ (axOBUMHU  JTUCHMIUIIHAMUA ~ BHJIaBHUYO-MIOJIIrpadiyHOro  mpodiio.
[TincymkoBa MOJyJibHa KOHTpPOJIbHA poOOTa J03BOJISE HE JIMILE OI[IHUTH PIBEHb
3aCBOEHHSI Marepiany, a W cdopMmyBaTh YMIHHS CHUCTEMAaTU3yBaTH 3HAHHS,
apryMEHTOBAaHO BHUKIIAQJaTH BJIACHY TOYKY 30py, CaMOCTIHO 3HaXOJUTU 1
BUIPABIISATA TOMWIKHU TIPU XIMIYHOMY aHalli31 BUPOOHUYOTO OpakKy.

PoGouunii 30mUT nOpU3HAYEHUH JUIsI BUKOPUCTAaHHS Ha JaOOpPaTOPHUX
3aHATTAX, @ TAKOX JUIsl CAMOCTIMHOI MIATOTOBKH 3/100yBadiB 10 MPAaKTUYHHUX
3aHATH i IOTOYHOTO KOHTPOJIO 3HAHb. MOr0 3MIiCT Y3rOMKEHO 3 Cy4acHHMH
BUMOTaMH 10 MIATOTOBKM (haxiBIiB Tamy3i «BumaBHUIITBO Ta mnoiirpadis» Ta
cpusie pOPMYBaHHIO KIFOUOBHX 1 TPOPECIHHUX KOMIETEHTHOCTEN.



KPUTEPII OIIIHIOBAHHA 3AHATH

O1iHIOBaHHS pe3yJIbTaTiB HAaBYAIBHOI JIISIIBHOCTI 3/100yBayiB BUINOI OCBITH 3
000B’SI3KOBO1 OCBITHBOI KOMIOHEHTH «OCHOBU XiMii y BUJABHUUYO-TIONITpadiaHUX
mpoliecax» MPOBOJAUTHCS BIANOBIIHO A0 BUMOr «llonoxkeHHs mpo Kpurtepii Ta
MOPSIOK  OIIHIOBAHHS HAaBUAJbHUX JOCATHEHb 3700yBadiB BHILOI OCBITH
Kutomupcekoro jep>kaBHOro yHiBepcurery imeHi IBana ®panka 3rigHo 3
€BpONENHCHKOI0 KPEIUTHOI TpaHCHEPHO-HAKOMUYYBAJIBLHOIO CHUCTEMOIOY», SIKE
JOCTYTIHE s O3HAHOMJICHHS 3a MTOCHITAHHSIM:
https://zu.edu.ua/offic/ocinjuvannya_zvo.pdf

[Ipomec oriHIOBaHHS HaBYAIBHUX JOCATHEHb Tepeadadae TOCTAITHHUMA
KOHTPOJIb, IO OXOIUTFOE TIOTOYHE OIlIHIOBaHHS, MOIYJBHHN KOHTPOJH Ta
HiCYMKOBY aTecTamiro. Takuil migxin 3a0e3meuye CUCTEMHY NEpeBIpKY pPIBHS
3aCBOEHHS MaTepiany, (OpMyBaHHS NPAKTUYHUX HABUYOK Ta 3JAaTHOCTI [0
CaMOCTIiiHO1 poOOTH.

IToTOYHMI KOHTPOJIb

[ToTouHe OIiHIOBaHHS 3/IINCHIOETHCS HA KOKHOMY JJaOOPATOPHOMY 3aHATTI Ta
€ OCHOBHHUM 3acO00M pEryJsipHOTO MOHITOPUHTY 3aCBO€HHS 3HaHb 1
chOpMOBAHOCTI MPAKTUYHUX YMiHb. J[0O KOMIIOHEHTIB TOTOYHOTO KOHTPOIIIO
BXOJIUTh:

o IIJATOTOBKA IO 3aHATTSA (BIAMOBIAI Ha KOHTPOJBHI 3allUTaHHS, 3HAHHS
TEOPETUYHUX OCHOB TEMHU);

¢ IKICTh BUKOHAHHS J1a00OpaTOpHOi pOoOOTH BIAMOBIIHO 10 1HCTPYKTHBHO-
METOJUYHUX MaTepiaiiB;

¢ TOYHICTH O(POPMJIICHHS PE3YJIBTATIB €KCIIEPUMEHTY;

o IPABWJIBHICTh PO3PaXyHKIB Ta JIOTTYHICTh BUCHOBKIB;

¢ AKTUBHICTh Ta CAMOCTINHICTB 1]l YaC BUKOHAHHS 3aBJIaHHS.

VY CTpYKTYp1 AUCIUIUTIHY Tepe0adeHo JB1 MiJICYMKOBI MOYJIbHI KOHTPOJIbHI
po0OOTH, $IKI OXOIUTIOIOTh TEMH BIAMOBIIHUX MOAYTIB. BOHHM BKIIOYAIOTH SIK
TEOPETUYHI, TaK 1 MPAKTUYHI 3aBJaHHS: TECTH, PO3PaXYHKOBI 3aaadyl, aHaji3
XIMIYHUX TPOIIECiB, OPOPMIICHHS BHUCHOBKIB Ha OCHOBI EKCIEPHUMEHTAIBHHX
JAHUX.

MonynbHUIT KOHTPOJIb J03BOJISIE KOMILJIEKCHO OIIIHUTH 3HAaHHA 3/100yBaua,
HOTo aHaMTHYHI 3110HOCTI, piBeHb C(hOPMOBAHOCTI KOMIIETEHTHOCTEHN. PesynbpTaTu
MOAYJIBHOTO KOHTPOJIIO MAalOTh BATOMHI BIUIMB HA ITiICYMKOBY OIIIHKY.



https://zu.edu.ua/offic/ocinjuvannya_zvo.pdf

JIABOPATOPHE 3AHATTSA Ne 1
Tema: OCHOBHI OHATTH TA 3aKOHHU XiMil.

Merta 3aHATTH

3akpinuTd 3HaHHA NOpo 0a3oBl MOHATTA XiMii; EKCIEPUMEHTAIBHO
NIATBEpAUTH 3aKOH 30€peKeHHsST Macu PEYOBHHHM; HABUUTUCA MPOBOJIUTH
CTEXIOMETPUYHI PpO3paxXyHKH MaTepiaibHOro OanaHcy Juis mojirpadidHux
nporieciB  (BUroToBiaeHHA (apO, pPO3UMHIB IS TpaBJEHHS, 3BOJIOKYBaJIbHHUX
PO3UMHIB).

KoHTpoabHi 3anuTanHs

1. llo BuwB4ae ximisd SK Hayka Ta SK€ 1ii 3HAYCHHS Y CyYacHOMY
noirpadhigyHOMY BUPOOHHUITBI (KOHTPOJIB SIKOCTI TIanepy, 3akpiruieHHs ¢ap0)?

2. JlaliTe BU3HAYCHHS TIOHATTSIM «aTOM», MOJICKYJIa», «XIMIYHUHN CICMEHT.

3. Y domy momsArae CyTh 3aKOHY 30€peKCHHS Mach PEYOBHMH Ta SK BiH
BUKOPUCTOBYETHCSI JIJII PO3PAXyHKY MATEpIaibHOTO OallaHCy B JPYKApCHKOMY
nexy?

4. CopmyntoiiTe 3aKOH CTANIOCTI CKJIaly PEYOBUHU Ta HABEAITh MPUKIIAI.

5. Sxuii 3micT Mae nepiognuHuii 3akoH JMutpo Menaeneen?

6. lllo Take BigHOCHA aTOMHA Ta BIJHOCHA MOJIEKYJIsIpHA Maca?

7. I1OACHITH MOHATTA «KUIBKICTh PEUOBUHU» Ta «MOJIbY.

8. Illo nokazye uncio Ameneo ABoraapo Ta siKe Horo 3Ha4eHHs ?

9. ¥V ywomy nonsrae 3akoH ABOrajpo Ta A€ HOro 3aCTOCOBYIOTh?

10. SIx1 OCHOBHI THUIH XIMIYHUX peakuUiid BU 3HaeTe? HaBeaiTh npukiaam.

IHCTPYKTHBHO-METOAMYHI MaTepiaau

CyuacHe BuAaBHUUO-TIONMIrpadiuHe BUPOOHUIITBO — 11€ BUCOKOTEXHOJOTTUHU I
xiMiKo-(b13uyHuil mpouec. SKicTh BIAOWUTKA, CTIMKICTH (GapOu 110 CTUpPAHHS,
TOYHICTh BIATBOPEHHS KOJbOPY Ta TPHUBAIICTh TUPAXKOCTIMKOCTI JIPYKapChKOI
dbopmu 0a3yrOThCS HA TPHOX KUTAX KIACHYHOI XIMii:

3akoH 30epe:xxenHss macu peuyoBuHu (M. Jlomonocos, A. JlaByasne): Maca
PeyoBUH, WO 6CMYNnams y XiMiuHy peaxyilo, O0O0pPIBHIOE MACIi pPeyos8UH, WO
ymeopioomscs 8 pe3yabmami Hei. Y nonirpadii mei 3aKoH € 0CHOBOIO PO3PaxyHKY
petentyp ¢ap0b, JakiB Ta MaTeplaibHOrO OalaHCy TEXHOJOTIYHHUX IIPOIIECiB
(HampuKIIan, CKUIBKA PO3YMHHUKA BUIAPYBAIOCA T Yac CYIIIHHS Bi1IOUTKIB,
CKUIBKH IIIJITAaMy YTBOPHJIOCS TIPH pereHepailii po3YnHHUKIB).

3akon cranocti ckaaxy (K. Ilpycr): Koorwcna uucma ximiuna cnoayka
MONEKVIAPHOI 6Y008U MAE CcMANUU AKICHUU I KIIbKICHULL CKIAO0, HE3AJIeHCHO 8i0
cnocoby ii ompumanns. bynp-skuil nomrpaglyHUN MIrMEHT (HANpPUKIAL,
tutad(IV) okcun mis 61mn abo 3amizo(IIl) rekcamianodepat a1t CUHBOI apou) y
OyIb-sIKiil TOYIIl CBITY MICTUTh OJJHAKOBY MacCOBY YaCTKY €JIEMEHTIB, 1110 I03BOJISIE
CTaHIapTHU3YBAaTH KOJOPUCTHYHI ITOKa3HUKHU B cucTeMi Pantone.

3akon exkBiBajieHTIiB ([[x. [lanpToH): Peuosunu 83aemooditoms mistc cooorw y
KLIbKOCMAX, NPONOPYIUHUX IXHIM XIMIYHUM eKkgigaieHmam. BUKOPUCTOBYEThCA NSt
TOYHOTO PO3PaxyHKy KOHIIEHTpaIlli TpPaBWIbHUX pPO3YMHIB, Kopekiii pH
3BOJIOKYBAJILHUX PO3YMHIB B OQCETHOMY JpyIll Ta HEWTpamizaimii TOKCHYHHX
CTIYHUX BOJI.



ExcnepuMeHTaIbHA YACTHHA

3aBnannsa 1. ExcnepuMeHTaIbHA NeEpeBipKa 3aKOHY 30epeKeHHS MaCH
HA NPHUKJIAAL peakuii 0CaIKeHHS.

Ilocyn Ta peakTuBu: JlBoropia koiba (abo mpoOipka JlanmomsTa),
aHAMITUYHI YU TexHoxiMiuH1 Baru, 10% poszumn OGapiit xjmopuny (BaCly), 10%
po3uuH HaTpiii cynbdaty (Na,SOy).

Xix poooru:

1. B ogne xomino npoOipku Jlanmonsra Hanumiite 2-3 mu posuuny BaCl,, B
1HIIIE — CTIIBKU K po3unHy Na,SO,, YHUKAIOUU X 3MIITYBaHHS.

2. lllinmpHO 3aKkpwiiTe MpoOIpKy MPOOKOIO Ta 3BaXKTE il Ha Barax. 3alUIIITh
Macy CHCTEMH JI0 peakitii (m;).

3. OOGepexHo HaxwIiTh MpoOipKy, 3Mmimryrouun pos3unHu. Croctepiraiite
yTBOPEHHS O1710TO Ocany.

4. 3BaxxTe MpoOIPKY 3HOBY. 3aIUIIIITh MACy MICIs peakii (my).

Maca cuctemu n0 peakitii (m;), I

Maca cuctemu micis peakiiii (mp), T

Bucnosok: TlopiBHsiiiTe m; Ta m,. [loscHiTh, YoMy mosiBa ocanay (03HaKa
XIMIYHOi peakiiii) He 3MIHWIA 3arajbHy Macy NpoOIpku. 3amuiliTh PIBHSHHS
peaxuii.

3aBaanns 2. I'pynoBe po3B’si3aHHA NpodeciiiHO-OPiEHTOBAHMX KeHCiB

Keiic Nel: «3akoH 30epe:keHHs1 MaCH Ta MaTepiaJibHUI 0aJjlaHC y npoueci
BUCYLIYBAaHHSA APpYKapcbKuX (papo»

Curyanis: [lig yac BUIyCKy THpaxy >KypHalIiB METOAOM IJIMOOKOTO APYKY
BUKOPUCTOBYEThCSI (papOa Ha OCHOBI OPraHIYHOTO PO3YMHHHUKA (TOdyoiry). 3a
TEXHOJIOTIYHUM perjaMeHToM, dapda MicTuTh 35% TBEpOro 3aMUIIKy (IIITMEHT +
CIOJTyyHa pedoBHHA) Ta 65% Jnerkoro po3unHHUKa. I[licis HanecenHs dapOu Ha
narnip, BIJOMTKH TPOXOMSTh Yepe3 CYIIMWIbHY KaMmepy, /1€ PO3YMHHUK MOBHICTIO
BUMNAPOBYETHCS. TEXHOJOT 1[EXYy 3aBaHTAXKUB Y ApyKapchbKy MaimnHy 200 Kr Takoi
dap6u. Ilicns 3aBepliieHHsT APYKY Ta CYIIIHHS Maca TOTOBUX BIAOWUTKIB (mamepy
pa3zoMm 13 cyxoto (papOoro) 30ibIIIIIacs Ha 66 Kr MOPIBHSHO 3 MacOI YHUCTOTO
nanepy. Cuctema pekyrmepaiiii (BJIOBIIOBaHHS MapiB) 3i0pana 124 Kr piakoro
TOJIYOJTy JIJIsi TOBTOPHOT'O BUKOPUCTAHHSI.

3aBaaHHA:

1. O6uHCHITh TEOPETHUHY Macy TBEPJOTO 3aJHIIKY Ta Macy PO3UMHHUKA, 110
Mmictricst y 200 xr BuxigHoi (hapowu.

2. Kopuctytounch 3aKOHOM 30epekeHHs Macu (MarepiaJbHUM OajaHCoOM),
BU3HAUTE peajibHI BTPATH PO3UYMHHUKA (Macy MapiB, sKi HE BJIOBWJIA CHUCTEMaA
pekymepanii ¥ ski notpanwim B arMmochepy). Un mnepeBUILYIOTH Il BTpATU
TEXHOJIOTIYHY HOPMY, SKa CTaHOBHTH 5% BiJ TOYATKOBOI Macu pO3YMHHHUKA?
3po06iTh BHUCHOBOK MpPO €(PEKTUBHICTH POOOTH CYMIUIBHOI Ta PpeKyIepariiHol
CHCTEM.

Keiic No2: «3akoH exBiBaJleHTIB MpH pereHepamii TPaBHJIbHHUX
PO34YMHIB»



Curyauisi: Ha ningami BurotoBieHHs ¢rekcorpapchbkux adbo TriMOOKuX
dbopM g BUAQICHHS 3alUIIKIB Mil BHUKOPUCTOBYIOTH po3uuH depym(IIl)
xjopuay. BrHachigok peakiiii 0OMIHY YTBOPIOETHCS BIAMPAIIbOBAHUM PO3YHH.
TexHonory mnoTpiOHO HEWTpadi3yBaTH HAAJUIIOK KHUCIOTHOCTI PO3YMHY 3a
JIOTIOMOT OO0 HAaTpiil KapOoHaTYy.

3aBaaHHA:

1. OGuucnhite MmoJisipHy Macy ekBiBaieHTa HCI ta Na,COs.

2. 3a 3aKOHOM €KBIBQJICHTIB pO3paxyiTe, Ky Macy COIU HEOOXITHO JOJaTH
Ha | JiTp BIAMPabOBAHOTO PO3YUHY, SKIIO TUTPYBAHHA IOKA3aJl0 HAJJIMIIOK
KHCJIOTH B KIJIbKOCTI 0,05 MOJIB/I1.

MeToauuni pexkoMeHaalii 10 oprasizamii caMocTiifHoI / iHIMBIOYyaJILHOI
podoTu

1. Y BupoOHMLTBI Apykapchbkux (ap0d MiHepasibHI MIrMEHTH (HampuKIa,
3aJ1i30, XpOM, K00aJIbT) HIKOJIM HEe BBOAATLCSA B UHMCTOMY METAJIE€BOMY BHIJIAMI. IX
CUHTE3YIOTh 13 COJIEM — KpHUCTaJIOTiipaTiB. [|Jisi BUTOTOBIEHHSI CUHBOTO IMTMEHTY
notpiden depym(Il) cynbdar, skuit OepyTh y BUIIIAIL 3aTI3HOTO KYIOPOCY
(FeSO,4 - 7TH,0). TexHonoriyHa kapTa BUMarae, o0 y peakTop i OTPUMAaHHS
napTii MrMeHTy Haaidmuio 56 kr uucroro ®depymy. CKUIBKHM KUIOTpamiB
TEXHIYHOTO 3aJlI3HOT0 KYIMOpocy (KpUCTaloripary) MOTpiOHO 3BaXKUTH Ha
IIPOMUCJIOBUX Barax, o0 MOBHICTIO 3a0€3MeUnTH 1110 TOTpeOy?

2. JIns HajgaHHSA KpeWIoBaHOMY Namepy BHUCOKOI OUIM3HM Ta IJIAJIKOCTI Y
narnepoBy Macy BBOJSATh HAlOBHIOBauY — Oapiid cyib(dar, sSKUid OTPUMYIOTH 13
kpuctanoriapary Oapiit xmopuay (BaCl, - 2H,0). Kopucrtyrouuch 3akKOHOM
CTaJIOCTI CKJaay, OOYMCIITH MOJIAPHY Macy LbOro Kpucrajorigpary. CKUIbKH
rpaMmiB M€l cOMl 3HAZOOUTHCS JIAOOPATOPHOMY PO3POOHUKY ISl MPUTOTYBaHHS
JOCTIAHOTO 3pa3Ka ManepoBOi MyJbIH, SKIIO 33 PO3PAXyHKOM IMOTPIOHO BBECTH
13,7 r unucroro bapiro?

3. Ilim yac MIATOTOBKM 3BOJIOKYBAJIBLHOTO PO3YHMHY JUISI O(DCETHOTO APYKY
BUHUKJIA MOTpeba B aHTUCENTHYHIM Ta OyQepHiil mo0aBill Ha OCHOBI MiJHOTO
kynopocy (CuSOy - 5H,0). Jlns 3amoGiranHs pocty OakTepiil Ta BOAOPOCTEH y
6aKy 3BOJNOXKEHHSI, KOHIEHTpawis itoniB Kynpymy (Cu®") Mae CTaHOBHTH TOYHY
BenuuuHy. JlabopaHTy XIMIKO-TEXHOJIOTIUHOI jaboparopii ApyKapHi JOPYyYEHO
MPUTOTYBaTH KOHIICHTPOBAHUNM MATOYHMUA PO3uMH. OOYMCIITH, SIKYy Macy Cyxoi
COJIl TOTPIOHO 3BAXKUTH HA AHANITUYHUX Barax, mo0O MPUroTyBaTH 1 J1 BOZHOTrO
po3unHy, 10 M siKOrO Tpu PO3BEIECHHI B Oaky 3abe3nedarh BBEICHHA 16 mr
yuctoi Mil.



JIABOPATOPHE 3AHATTSA Ne 2
Tema: bynosa atoma.

Merta 3aHATTH

3aKpinuTU 3HAHHS MPO CyYacHY MOJIENIb aToMa, CTPYKTYpYy aTOMHHUX sifep,
130TONK  Ta €JIEKTPOHHI KOHQIryparii ejJeMeHTiB (30kpeMa d-eleMeHTIB
XpoMO(OpIB Ta TOKCHYHUX BAXKKHX METaJiB, III0 BUKOPUCTOBYIOTHCS Yy (apbdax);
EKCIIEPUMEHTAJIbHO OCBOITH METOJ| SIKICHOTO aHalli3y eJIeMEHTHOrO CKJIaay 3a
CIEKTpaM{ BUIIPOMIHIOBAaHHS (3a0apBJiCHHSAM TMOAyM s) I igeHTHdIKaril
KOMIIOHEHTIB ToJirpadiyHuX MartepiaiiB; HaBUMUTHUCS MPOTHO3YBATH XIMIYHI,
ONITUYHI T4 TOKCUKOJIOT1YHI BIACTUBOCTI €JIEMEHTIB Ha OCHOBI IXHBOTO TIOJIOKCHHSI
y IlepionnyHiii cuctemi.

KoHTpoabHi 3anuTanHs

1. 3 saxkux cyO’sgepHMX YacCTHHOK CKJagaeTbcsi arom?  [laiite
XapaKTEPUCTUKY MTPOTOHY, HEUTPOHY Ta EJIEKTPOHY (3apsi, Maca).

2. llo Take 13oronu? YoMy BIIHOCHa aTOMHa Maca €JEMEHTIB Y
[lepionuuHii cucTeMi HaliYacTIIIE € IPOOOBUM YUCIOM?

3. TlosicHiTh (i3UyHUN 3MICT TOPSIKOBOIO HOMEpa eJeMeHTa, HoMepa
nepiojly Ta HOMepa IpymH.

4. ki KBaHTOBI YHMCJIa ONMUCYIOTh CTaH EJIEKTPOHA B aTOMl Ta SIKUM iXHIN
b13uaHM 3MiCT?

5. Cdopmymronite npuniun Ilayii, npapuio XyHaa Ta NPpUHLIKIT HAWMEHILOT
eneprii (KiieukoBChKOr0).

6. Illo Take BaJE€HTHI €JIEKTPOHU Ta AK 33 €JIEKTPOHHOIO (HOPMYJIOK aToma
BU3HAYUTH MOTO BHIILY BaJICHTHICTh?

7. Sk 3MIHIOIOTbCS  pajlycHu  aToOMiB,  €Hepris  1oHi3aumii  Ta
€JICKTPOHETAaTUBHICTh €JIEMEHTIB y Mepiojax i rpymnax?

8. Illo Take pamioakTuBHICTH? Ha3BiTh OCHOBHI BUIU pPal0aKTUBHOIO
BUINIPOMIiHIOBaHHS (G-, B-, y-) Ta IXHIO IPOHUKHY 37aTHICTb.

9. SIki pamioOHYKJIM CTAHOBIIATH HAWOLIBITY HEOE3MeKy JUisl TBAPUHHUIITBA
1 YOMy BOHU HAKOMUYYIOTHCS B KICTKaxX Ta M'si3ax?

10. Ha d4omy 0a3yeTbcs METOA €MICIHHOTO CHEKTPaJIbHOTO aHaji3y
(BU3HAUCHHS €JIEMEHTIB 3a 3a0apBJICHHIM MOJTyM's1)?

IHCTPYKTHBHO-METOAMYHI MaTepiaau

[Tomirpadiuni maTepianu (mamip, kKapToH, GapOu, 1aku, GOPMHI IIIACTHHH) €
CKJIAIHUMHU  (PI3UKO-XIMIYHUMHM  CHCTEMaMHM, BIJIACTUBOCTI SIKMX IOBHICTIO
3yMOBJIEHI OYyJIOBOIO aTOMIB €JIEMEHTIB, 11O JO HHUX BXOASATh. YCl IPOLECH Y
JOJIPYKapChKIM MiArOTOBII, APYII Ta MICISIAPYKAPCHKIM 00poOIl MiAMOpsAKOBaH1
3aKOHaM MIKpPOCBITY:

Kondgirypauis ejiekTpoHHMX 000/10HOK d-ejileMeHTIB BHU3HA4Ya€ OMNTHUYHI
BJIACTHBOCTI TirMeHTiB. Enmementn 3 HeszaBepmienuMm d-migpiBaem (Fe, Cu, Cr)
3IaTHI TIOTJIMHATH CBITJIOBI KBAaHTH BHUAMMOTO Jiara3oHy 3a paxyHok d-d
nepexoiiB enekTpoHiB. Came Tomy cnoiyku KynpyMmy naiooTh CHHBO-3ENIEHI
BIJITIHKY (HampuKiIaa, (TanoliaHiHOBI MIrMEHTH), XpoMy — 3€JieHl Ta >KOBTI, a
depyMy — KOPUYHEBI Ta JKOBT1 OXPH.
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EnexTponna 0yaoBa Ta TOKCHYHIiCTh: J[esKki emeMeHTH dYepe3 CXOXKICTh
€JIEKTPOHHOT OyJ0BM 30BHIIIHLOTO IIapy, ajie OUIBIIMK pajiyc aroma, €
HeOe3neunuMu  ekotokcukantamu (Cd, Pb, Hg). Bouu tpuBamuii yac
BUKOPHUCTOBYBAJIUCS y JKOBTHMX Ta YEPBOHUX IMIrMEHTax (KaaMi€BlI Ta CBUHIICBI
KpOHM). 3HAHHA 1XHbOI €JIEKTPOHHOI CTPYKTYpPHU JTO3BOJISIE 3pO3YMITH OOMEKEHHS
Ha X BUKOPUCTAHHS B AKOBaHHI ISl XapYOBUX MPOJIYKTIB.

Emicisa ¢orToHiB (0CHOBa KOJOpUMETPii Ta 3axucCHOro aApyky): Ilpu
HarpiBaHHi a0o Y®-ompoMiHEHHI aTOMIB METaNiB iXHI 30BHIIIHI EJIEKTPOHU
NEePEexXoIATh Ha BHUII eHepreTHuHi piBHI (30y/mkenuii cran). [loBeprarounch y
OCHOBHHH (CTaIllOHApHHI) CTaH, BOHM BHUIPOMIHIOIOTH KBAHTH CBITJIa CTPOTO
BU3HAUYEHOI TOBXUHU XBUII A. Lle sBHIIE JTEKUTH B OCHOBI CIIEKTPAILHOTO aHAJ3y
¢dapb Ta Aii TFOMIHECIIEHTHHX (HEBUIMMHUX ) 3aXUCHUX (apO mis OaHKHOT 1 IIHHUX
namnepis.

ExcnepumeHTajibHa YacTHHA

3aBaanna 1. SIkicHe BHM3HaYeHHsI OIOreHHHMX eJIEMEHTIB y CHPOBHMHI 3a
CIIEKTPAMHU BHIIPOMiHIOBAHHS (TeCT HA 3a0apBJICHHS MOJIyM's1).

IMocya Tta peakruBu: CrnupriBka (a00 ra3oBuii MajJbHUK), HIXPOMOBA TMETIIS
(3akpimieHa B Tpumadi), xsopuana kuciora (HCl) ang ounnienss netnii, cyxi coui
abo koHIeHTpoBaHi po3umHu: Hatpiit xiopun (NaCl), kamii xmopun (KCl),
kanbii xaopua (CaCly), 6apiit xmopun (BaCl,), kynipym(Il) cyasdar (CuSOy,).

Xix podorm:

1. IlpoxkapTe HIXpOMOBY METIIO y TMOJYM'T NajdbHUKA. KO0 TOJIyM's
3a0apBIIO€EThCA, 3aHypTe nerio B crakaHuuk 3 HCl 1 3HOBY mpokapre, TOKH
NOJIyM'sl HE cTaHe Oe30apBHUM.

2. 3aHypTe OYMUIEHY METII0 Y AOCTII)KYBaHUM po34rH (200 JOTOPKHITHCA 10
MIKPOKPHUCTAJIB COJI1) 1 BHECITh Y BEPXHIO (Halrapsyinly) 30Hy MOJIyM'sl MaJIbHUKA.

3. 3adikcyiite Bi3yallbHEe 3a0apBJCHHSA IMOJAYM's JUIS KOXHOTO KaTioHa.
OuuiyiiTe NeTII0 KUCIOTOO MICTS KOKHOTO J0CIHITY.

Enexkrponna
KoH(Diryparris
30BHINIHBHOTO MIAPY

Karion
eJIeMEHTa

CnocrepexyBaHe Biosioriuna
3a0apBJIEHHS NOJIyM'ss | POJIb €JIEMEHTa

Na®

K+

2+
Ca

B a2+

2+
Cu
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Bucnosoxk: TloscHiTh (i3MuHy NPUPOAY BUHUKHEHHS 3a0apBICHHS MOIyM's 3
MOTJISITY KBAHTOBHX IEPEXOiB €NEeKTpoHiB. YoMy 1el meron € cnenudiyHum
(1HauBiIyaIbHUM) JIJI1 KOSKHOTO eJIeMeHTa?

3aBaanns 2. 'pynose po3B’si3aHHsA NPoQeciiHO-OPiEHTOBAHMX KelCiB

Keiic Nel: «PagioexkosoriyHuii KOHTPOJbL Ta 3aKOH i30TOIHOIO
3aMillleHHSI B MOJIOYUHOMY CKOTapCTBI»

Curyaunis: ITomirpadiydae mianmpueMcTBO rOTy€e A0 JPYKY THPaX MaKOBaHHS
JUTSL TATSIYOTO XapuyyBaHHSA. 3TiHO 3 MDKHAPOJHUMH CTaHAapTaMu (HANpUKIIA,
EN 71-3), BMICT BaXKuX MeETaliB y (apOOBOMY IIapi KOPCTKO JIMITYyeTbCsA. Y
3aCTapliuX pEeLEeNnTypax >KOBTOTO MIrMEHTY BUKOPUCTOBYBaBCS Kaamiil cynbgar
(CdS), sixuit TeXHOJIOT MPOIMOHYE 3aMIHUTH Ha Oe3neyHImmi HUHK cynbdar (ZnS)
a00 opraHiyHi1 aHAJIOTH.

3aBiaHHA:

1. Hanmumite MOBHI €JeKTpOHHI KOH(Iirypamii ajigs cTaOuUlbHUX aToMiB Zn
(Z=130) ta Cd (Z = 48). IlosicuiTh ixHe mojnoxeHHa y llepioguuHiii cucremi
(rpyma, miarpymna).

2. BuszHaure KUIBKICTh MPOTOHIB 1 HEHTPOHIB B siipax CTAOUTbHUX 130TOIIB
%7n a '"Cd.

3. OOrpyHTyiTEe 3 XIMIYHOTO TOTJSAY (BUKOPUCTOBYIOUM MOHSTTS pajiyca
aToma Ta OyaoBHM 30BHIIIHBOrO d-miApiBHs), yomy Kammiii mMae cxoxi (izuko-
XIMIYH1 BJacTUBOCTI 3 LIMHKOM, ajie € 3HAYHO TOKCHUYHIIIMM Jii OpraHizmy
JFOAVHU.

Keiic Ne2: «EjiekTpoHHa OynoBa d-ejieMeHTIB SIK K104 10 (pOTOXiMIiYHUX
npouecis y GopMHOMY BUPOOHHITBI

Curyanis: Ilpu  BUrOTOBIEHHI  O(PCEeTHUX  APYKApChbKUX  (opm
BUKOPUCTOBYIOTHCS KOMIIOBAJIbHI PO3YMHM HA OCHOBI cosieid XpoMy (61XxpomMaTHUI
KenaTuH) abo MpOIECH aHOAYBAHHS ATIOMIHIEBUX IUIACTHH 3 BUKOPUCTAHHSIM
cnonyk ®depymy sik mMoaudikaTopiB CTpyKTypH. llepexim eneMeHTIB 3 OIHOTO
CTYIICHsI OKUCHEHHS B 1HIIIUH 1] TI€I0 CBITJIA € OCHOBOIO (hOpMyBaHHS MPOOLTIB Ta
TPYKApChKUX €IEMEHTIB.

3aBaaHHA:

1. Hamumite enexktponHi gopmynu atomiB Cr ta Fe y 3BHYailHOMY CTaHi.
3BEpHITH yBary Ha sIBUIIE «IPOBaTy» (IIPOCKOKY) EJIEKTPOHA y aTOMa XPpOMY.

2. CkiagiTe €JNEeKTpOHHI KoH(Irypauii sl 10HIB, II0 OepyTh yd4acTb Yy
dotomporecax: Cr'", Cr*", Fe*", Fe’". BkaxiTh KilbKiCTh HECIIAPEHHX EICKTPOHIB
Ha d-miJIpiBHSX UUX 10HIB.

3. IlosicHITh, YOMYy caMe €JIeMEHTH 3 He3aBepuleHUM d-TigpiBHEM MarOTh
3MIHHUM CTYIMiHb OKHCHEHHSI 1 K II¢ BIUIMBA€ Ha IXHIO 3JAaTHICTh MOTJIWHATH
CBITJIO (KOJIp) Ta OpaTH y4yacTh Y OKMCHO-BIJTHOBHUX (POTOXIMIUHHUX PEAKITISX.

MeToauuHi pexkoMeHaanii 10 opradizamii caMocTiiiHOI / IHIUBINYaJbHOI
podoTu

1. PamioizoronHi mpuiiagd B JApyKapHi. Y CYYacHUX BHCOKOIIBUIKICHHX
pOTAIIHMX MalIMHAX Il KOHTPOJIO TOBIIMHMA Ta IIIJIBHOCTI IarnepoBOTO
MOJIOTHA «HA JIbOTY» BHUKOPHCTOBYIOTH PaJl0i30TOMHI TOBIIMHOMIPU (Ha OCHOBI

12



®Kr a6o *°Sr). Ilepiox HamiBpo3magy Sr cTaHOBHTH ~29 pokiB. Po3paxyiite, ska
yacTka (y %) Mo4aTKOBO1 KUJIBKOCTI paJll0aKTUBHUX aTOMIB 3JIUIIUTHCA B IaTYUKY
KOHTpoto uepe3 14.5 pokiB. Skux 3axoiiB Oe3neku (pajioakTHBHOTO 3aXHCTY)
CJi] BXKUBATH 1H)XXEHEPY MPU 00CITYrOBYBaHHI TaKUX JATUYUKIB?

2. Anresis ¢ap6u ta 3akoH Kymnona. [Ipu miarorosiii moBepxoHb MOJIMEPHUX
IUTIBOK JI0 JIPYKY (aKTHUBAIlisI KOPOHAPHUM PO3PSI0M) Ha TIOBEPXHI YTBOPIOIOTHCS
ionn. Cuna 3akpituieHHs (aaresis) piakoi ¢papOu 3aJIeKUTh BiJl €1EKTPOCTATUYHOI
B3aemoii. ITopiBHsiite ionn Na', Mg2+ ta AI’". Ouinite, K 3MiHIOETBCS iXHiM
10HHMH pajiyc 13 MiABHUILEHHSAM 3apsny sapa. CoporHo3yiTe, sSKUid 13 [HUX 10HIB
3a0e3MeYNTh MIIHIMNN 3B'130K 3 MOJSPHUMH MOJEKYJIaMH 3B'sI3yI040i peYOBUHU
bapou.

3. OnTuyHa CTIMKICTh IIMEHTIB (CBITIOCTIHKICTB). Ilim Ji€r0 COHSYHOTO
ceiTna (Y®-BunpomiHioBaHHs) ApyKapchki ¢apOu Ha BuBICKax 1 Ounbopaax
BUIIBITaIOTh. [10siICHIT 1Iel mpoliec 3 morisaay OyAoBH aToMa: 110 BiAOyBaeThCA 3
€JICKTPOHAMHU 30BHIIIHIX PIBHIB MITMEHTY MPU MOTJIUHAHHI BUCOKOECHEPTETUYHOTO
Y®-xkBaHTa 1 YoMy II€¢ MNPU3BOAUTH JO PYWHYBAHHS XIMIYHHUX 3B'SI3KIB
(potonerpanariii) xpomodopa.
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JIABOPATOPHE 3AHATTSA Ne 3
Tema: IlepiognuHuii 3aK0H Ta NMEePiOIUYHA CUCTEMA €JIEMEHTIB

Merta 3aHATTH

3akpinutu ¥ mornuOutu 3HaHHA Tpo llepioguyHuil 3aKOH Ta CTPYKTYpYy
[lepionuyHOi CUCTEMHU; HABUMTHUCA BCTAHOBIIOBATH  B3a€EMO3B'S30K  MIXK
MOJIOKCHHSIM €JIeMEHTa B TaOJIMIll, HOTO €IEKTPOHHOIO OYyJ0BOIO Ta XIMIYHUMH 1
ONTUYHUMU  BJIACTHBOCTSIMH  CIHOJYK.  EKCIIEpUMEHTanbHO  JOCHIAUTH
3aKOHOMIPHOCTI 3MiHM BJIACTMBOCTEH €JIEMEHTIB Ta IXHIX CIOJyK y Mepiojax i
rpynax; HaBYMTHUCA BUKOPHUCTOBYBATH NEPIOAMYHI  3aKOHOMIPHOCTI  JJiA
IPOTHO3YBaHHS TMOBEIIHKA METajJiB Ta HEMETaJiB y TEXHOJIOTIUHUX MpoIecax
BUTOTOBJICHHA (DOPM, CHHTE3Y MIrMEHTIB, KOJIOPUMETPIi.

KoHTpoabHi 3anuTanHs

1. Chopmymiotite Ilepioguuyamii 3akOH y KIACHMYHIM Ta Cy4YacHIH
iHTepnpertaiiii. [1lo € To10BHOIO XapaKTEPUCTUKOIO elleMeHTa?

2. flka ctpykrypa Ilepioguunoi cucremu? JlaiiTe BU3HAYECHHS MOHATTSAM
«Iepioy, «TPYIay, «IMATrpyIa» 3 MOTIsy Teopii OyJ0BH aToMa.

3.Yomy s-, p-, d- ta f-ememeHTHM 3aiiMalOTh YITKO BH3HAYCHI OJIOKU B
[TepioguyuHiii cuctemi?

4. SIk 1 YoMy 3MIHIOETBCS pajilyc aTOMIB €JIEMEHTIB y Mepiofax Ta TOJOBHUX
rpynax?

5.I1lo Take eHepria 10HI3aWli Ta CHOPIAHEHICTH 10 eneKkTpoHa? Sk 11
BEJTUIMHHU KOPEIIOIOTH 13 METaTiYHUMHU BIACTHBOCTSIMU?

6. Jlaiftte BuszHaueHHs enekTpoHeratuBHocTi (EH). Sk 3Mi"toerbess EH
€JIEMEHTIB y MEePIOANYHINA cucTeMI?

7. Sk 3MIHIOETBCS XapaKTEp OKCUIIB Ta T1IPOKCUIB €JIEMEHTIB (Ha MPUKIIAIL
3-ro nepioay) 31 30UIbLIEHHSM 3apsny sapa?

8. [TosiICHITH KOHIIETIIIIIO «J11arOHAJIbHOI MOAIOHOCTI» Ha TpuKiIaal bepumiro Ta
AmomiHito. SIke 11e Mae 3HaYeHHS 111 O10cuCcTeEM?

9. SIki enemenTtn IlepiomuyHOi CHCTEMH BIIHOCSTH JI0 «EJIEMEHTIB JKHTTS
(OloreHHUX MaKpO- Ta MIKPOEJIEMEHTIB)?

10. SIxum unnoMm Ilepioguunnii 3aKOH J03BOJISIE MPOTHO3YBAaTH TOKCUYHICTh
BOKKMX METAJIIB Ta iXHIX CIIOIYK?

IHCTPYKTHBHO-METOAMYHI MaTepiaau

[lepionuuHuii 3aKOH — L€ HE MPOCTO Kiacu@ikamis XIMIYHUX €JIEMEHTIB, a
byHIaMEeHTaIbHUM IHCTPYMEHT AJid (PpaxiBils nomrpadiyHoro BUpoOHULTBA. By ib-
sgKa TeploJuyHa 3MiHA BJIACTUBOCTEH aToMiB (pajlyC, €JIEKTPOHEraTUBHICTD,
CTyMiHb OKHUCHEHHs) Oe3MocepeHhO BIUIMBAE HA MPAKTUKY JAPYKAPChKUX Ta
(bOpMHUX TTPOILIECIB.

3MiHa MeTaJiyHUX Ta HEMETAJNIYHUX BIIACTUBOCTEH. Y mepiojgax 3iiBa
HaIpaBO METAJIYHI BIACTHUBOCTI MOCTAOIIOIOTHCS, a HEMETAIIYHI TOCHIIOIOTHCS.
Ile BU3HAUae, YoMy €IEMEHTH MOYaATKy MepioaiB (Hampukiaa, Na, Mg) iCHyIOTh y
O10JIOTIYHUX CEPEJIOBUINAX Yy BUIJISAI PYXJIMBUX KATIOHIB, a €JIEMEHTH KIHIIS
nepionis (C, P, S, O) dbopmyroTh AOBT1 MOJIMEPHI JAHIIOTH CUHTETUYHUX CMOJI,
JIaKiB Ta IEJI0JI03H Tarepy.
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KucrnoTHO-OCHOBHA €BOJIFOINIS CHOJMYK. 3HAHHS TOTO, SK 3MIHIOIOTHCSA
BJIACTUBOCTI TIJIPOKCH/IIB €JIEMEHTIB y TIpymnax (3BepXy BHHU3 TMOCHIIOIOTHCS
OCHOBHI BJIACTHUBOCTI1), JO3BOJIIE€ MPABUIBLHO MIJOMpaTH peareHTH JJisi TPaBJICHHS
dbopmMm Ta pereHepaiiii po3uuHiB. Hanpukman, ais HedTpamizamii KUCIuX BIIXOIIB
(GbOpMHUX 1E€X1B BUKOPUCTOBYIOTH JICIICBI Ta M'SIK1 3a JII€I0 T1IPOKCUIA €JIEMEHTIB
II rpymu (Ca(OH),), Tomi sIK JUisl JYXKHOTO 3HEKUPEHHS METaJEBUX ILJIACTUH
nOTpiOH1 BUCOKOPO3UYMHHI CHIIbHI JIyTH enemeHTiB | rpynu (NaOH, KOH).

[Tporuo3 ¢i3uko-xiMiuHOI Ta ONTHYHOI aKTUBHOCTI. EnemMeHTu onHi€ei rpymnu
MaroTh MOJ10H1 BIACTUBOCTI 3aBISIKM OJTHAKOBIN KOH(DIryparii 30BHIITHBOTO IIapy.
Y momirpadii 1me m03BOJsSE 3AIMCHIOBATH CIPSMOBaHY 3aMiHy AePiUTHUX a0o
TOKCUYHHUX KOMIOHEHTIB ¢ap0. [IpoTe 31 30inbLICHHSIM pajiyca aroma y Tpyiii
3BEpXy BHHM3 3MIHIOETHCS CHEPris 3B'S3KiB, IO BIUIMBAE HAa CBITJIOCTIAKICTH
MITMEHTIB Ta TPUBAIICTH CIIY>KOU APYKAPCHKUX €JIEMEHTIB.

ExcnepumeHTajibHa YacTHHA

3aBaanna 1. IopiBHsAHHA XiMiuHOI akTUBHOCTI ejieMeHTIB Il rosioBHOI
rpynu (Jiy;kHO3eMeJIbHUX MeTAJIiB) TA XapaKTepy iXHIX rIpPOKCUIiB.

IMocyn Tta peaktuBm: IlltatuB 13 mpoOipkaMu, XiMi4HI CTaKaHU, PO3YUHU
coneit: MarHii xsopun (MgCly), kanbiiit xmopun (CaCl,), 6apiii xinopua (BaCly);
10% po3uun Hatpiii rimpokcuay (NaOH), 10% po3uun cynbdaTHOi KHCIOTH
(H,SO,), muctunboBana Boja, iHAMKATOp (eHondTanein, MeTaJIeBUl MarHii
(cTpyxKa).

Xix podorm:

1. JocaigxeHHs] IHTEHCHBHOCTI B3aeMoaili 3 BoAOK0: Y 1Bl HpoOIpKu
Hanuite 1o 3-—4 M JAWCTUIBLOBAHOI BOJIM Ta Jojaite mno 1-2 kpamm
benondraneiny. Y nepury npoOipKy BHECITh KIJIbKA OIIYPOK METAJIEBOI'O MAarHilo,
y Ipyry — IIMaTo4ok Kaiublito. [ToMicTiTh mpoOIpKy 3 MarHieM y TEIUly BOJSHY
O6anto. Cnocrepiraiite mosBy 3abapBieHHsa. [le peakiis ine iHTEHCUBHIiIIE?
HanunriTe BiMOBIIHI pIBHSIHHS pPEaKIii.

2. OTpuUMAaHHS TA NOPIBHSIHHSA PO3YMHHOCTI riApokcuaiB: Y Tpu mpoOipku
HaJguiTe Mo 2 MJ po3uuHiB coieit: y nepury — MgCly, y npyry — CaCl,, y TpeTio —
BaCl,. ¥V xoxny npo6ipky noxaiite no 1 mi po3unny NaOH. 3adikcyiite 00'em Ta
xapaktep yTBopeHux ocaniB riapokcuaiB Mg(OH),, Ca(OH), ta Ba(OH),.
HanumniTe BIAMOBIHI PIBHSAHHS pEaKIii.

Bucrnosok: CdopmymioliTe 3aKOHOMIPHICTh, SK 3MIHIOETBCS MeETallidHa
AKTUBHICTh €JIEMEHTIB Ta PO3YMHHICTH iXHIX TIIPOKCUAIB y TonoBHIN miarpymi II
rpynu 31 30UTbIIEHHSM 3apsny sapa. [oscHITE 1ie yepes 3MiHy pajiyca aToma.
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3aBaannda 2. 'pynose po3B’si3aHHsA NPodeciiiHO-OPIEHTOBAHNX KeHCiB

Keiic Nel: «3akoH nmepioaM4HOCTI B €KOJIOTiYHIN Oe3meni mMaKkyBaHHSI Ta
TOKCHUKOJIOTII (hapo»

Curyaunis: I[Ipu npoBeneHHi cepTudikaiii rIMOOKOro APYKy Ha THYYKOMY
MaKyBaHHI i1 KOHJAMTEPCHKUX BHPOOIB OyJ0 BHUSBICHO Opak THpPaxy dYepes
MIrpamio IIKIMBUX PEYOBMH. XIMIYHHMHI aHaji3 I0Ka3aB HAsSBHICTh CIIOJYK
ApceHy, sIKI TOTpanuid y TOTOBY MPOIYKIIIO Yepe3 BUKOPHUCTAHHS JEIIEBOTO
HecepTU(IKOBAHOTO TMITMEHTY. [H)KEeHEep-eKOJor MiANPUEMCTBA 3a3HAUMB, IO
ApceH € HeOe3MeYHUM KyMYJISITUBHUM TOKCHKAHTOM, OCKUIBKU HOTO aTOMH 4epes
nosiokeHHs B [lepioanuniit cucteMi iMiTy10Th 6iorennuit docdop, 1m0 MiCTUTHCS
B OpraHi3Mi JIFOAWHM, 1 JIETKO MPOHUKAIOTH KPi3b 01010Ti4HI Oap'epw.

3aBiaHHA:

1. 3naiigite y Ilepioguuniit cucremi P (Z=15) ta As (Z=33). 3anumiithk
CJIEKTPOHHI KOH(Irypamii iXHIX 30BHIIIHIX €HEPreTMYHUX piBHIB. [lOACHITH
MPUYUHY TXHBOI XIMIYHOT CXOXKOCTI.

2. Kopuctyouuch KOHIIEMIIE MEePIOANYHOCTI, OOIPYHTYyMTE, YoMy ApceH
3IaTHUN J1eTKo 3aminryBatu Pocdop y XIMIYHUX MpoIecax 1 YOMYy BUKOPUCTaHHS
Takux Gap6 cyBOpo 3a00POHEHO /171l XapuOBOT'O MAKyBaHHS.

3. Sk 3MIHIOETBCS pajiilyc aToMa Ta €JIEeKTPOHETaTUBHICTh MPU MEPEXO0Jl Bif
dochopy 10 Apceny? Sk 11e BIUIMBAE HA XIMIUHY CTaOUIbHICTh CIIOJIYK apCeHy Mif
JIIE€I0 COHSIYHOTO CBITJIA (CBITJIOCTIMKICTD)?

Keiic Ne2: «Kourposs ¢opmuux mnpoueciB: TpasieHHs MeraaiB y
rJiM0o0KoMy Ta o)ceTHOMY APy

Curyanis: Ha ¢dopmuiii nubHHnl  nomirpagiyHoro KoMOIHATy ISt
BUTOTOBJICHHS IWJIIHJAPIB TIMOOKOr0 APYKY BHUKOHYETHCS XIMIYHE TpaBJICHHS
MITHOTO THapy. TpaauiiifHO JUisi I[bOTO BUKOPUCTOBYIOTH po3umH (epyM(IlIl)
XJIOpHUIY, SIKMM Ji€ sIK M'SKUi OKUCHUK. Uepes mepedoi 3 MmocTayaHHsIM Ha CKIIaJ
MPUBE3NIM PO3YUH COJII IHIIOTO METalmy TI€l X TPYNd — AJTIOMIHIM XJIOPHI.
TexHomor KaTeropuyHO 3a00POHUB 3aMiHY, CTBEPIKYIOUH, 110 BUKOPUCTAHHS COJI
AmoMiHito 3amicTh PepyMy MOBHICTIO 3YyIIUHUTH MPOIEC TpaBieHHS GOpM uepes
BIJIMIHHOCTI B €JICKTPOHHIA OYJ0BI Ta TMOJIOXKEHHI eneMeHTiB y llepiognuniit
CUCTEMI.

3aBaaHHA:

1. IlopiBugiite monoxenus Fe ta Al y Ilepiogumuniii cuctemi. Jlo sikux
€JIEKTPOHHUX POAMH (S-, p-, d-) BOHM HanexaTh?

2. Iosicuith, yomy po3uun AICl; He Oyae B3zaemonisiTu 3 MijgAw0. 3poOiTh
BHCHOBOK MPO MPABUWIBHICTh PIIIEHHS TEXHOJOra Ta pojb [lepioanuHoro 3akony y
MPOTHO3YBaHHI OKUCHO-BITHOBHUX MPOLECIB Yy MoJirpadii.

MeToauuHi pexkoMeHaanii 10 opradizamii caMocTiiiHOI / IHIUBINYaJbHOI
podoTu

1. 3aMiHa TOKCHMYHHMX CHUKaTuBIB (ocymryBadiB ¢apb). s mpuckopeHHs
3aKpITUICHHS] OJIWHUX JApyKapchkux (ap0d TpuBanwii 4Yac BHKOPUCTOBYBAIHU
cukatuBu Ha ocHOBI IlmomOymy. CporomHi uepe3 TOKCUYHICTH CBHUHEIb
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3aMiHIOIOTh Manranom a6o KoOamsrom. Busnaute 3a IlepiogudHoro CHUCTEMOTO
enexkTpoHHi pomauHu s Pb, Mn Ta Co. 3anumiite eJleKTpoHHY GopMyly
[TmromMOyMy juisi CTyneHiB OKUCHEHHs +2 Ta +4. CHporHo3yWTe, KWW CTYMiHb
OKHCHEHHs Oyne Oubil cTabuibHUM 11 Pb, 1 5K 11 TOB'sI3aHO 3 MOr0 371aTHICTIO
JIOBIrO 30epiraTucs y BiIXo1ax ApyKapHi.

2. Ceitnocrtiiikicts Tpiaaaux ¢ap6. Cenen ta Cynbbhyp BXOAATh A0 CKIAILY
0araThbOX HAMiBIPOBIIHUKOBUX Ta (POTOUYTIMBUX IMITMEHTIB (HAMPUKIAA, KaaMii
cyabdoceneHian Uil YepBOHMX 1 momapaHueBux ¢ap06). Ilix giero
yIbTpadioNeTOBOr0 BUIPOMIHIOBAHHS Yy 30BHINIHIA pekiami BinOyBaeTbcs
(OTOOKUCHEHHSI TMIrMEHTYy, IO NPU3BOAUTH A0 BuUIBITaHHA. [lopiBHSITE
nosioskeHHss S Ta Se y VI ronoswiit rpyni Ilepiognunoi cucremu. IlosicHITh, K
3MIHIOETBbCS pajilyc aromMa Ta BIJHOBHA 3/IaTHICTh iXHIX CIIOJNYK 3BEpXy BHU3 Y
Tpymi, Ta MpPOrHO3yHTe, SKI MirMeHTd (cynbdimHi Y ceneHigHi) OyayTh
CTIMKIIIMMHU JIO COHSYHOTO CBITJIA.

3. Ontumizaiiisi 3MUBAJIbHUX PO3YMHIB Ta >KOPCTKICTh TEXHOJIOTTYHOI BOJIU:
JI1st ouMIIeHHsI JPYKApChbKUX BaJliB BiJl 3aJUIIKIB ()apOd BUKOPUCTOBYIOTH JIYXKHI
3MHUBKHM Ha OCHOBI KaycTu4HOi coau (NaOH). SIkmo Boja B qpykapHi Mae BUCOKY
TBepicTh (Hammmok ioxie Ca’” Ta Mg®"), Tyr B3aeMoji€ 3 HHMH, YTBOPIOIOYH
TBEpIUN ocaj, sKuil 3abuBae (OPCYHKHM aBTOMATHMYHUX CHUCTEM 3MHUBAHHS.
Cnuparourch Ha MEpIOAUYHI 3MIHU pajiyciB KarioHiB eiemeHTiB I ta Il rpym,
NOSICHITE: YoMy rigpokcuan enemeHTiB | rpynu (NaOH, KOH) mnosHicTiO
po3unHHI, a rigpokcua Maruiro (Mg(OH),) yTBoproe miinbHui oca. Ski 3axoau 3
MOM'SIKILIEHHS BOJU CJI1JI pEKOMEHIyBaTH APyKapH1?
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JIABOPATOPHE 3AHATTSA Ne 4
Tema: Ximiunuii 3B’A30K Ta OyJ10Ba MOJIEKY.I.

Mera 3aHATTA

3aKpinUTU 3HAHHA PO OCHOBHI THUIM XIMIYHOTO 3B’SI3KY (KOBaJICHTHHIH,
10HHUH, METaJiYHUi, BOJHEBUN) Ta MEXaHI3MH iX YTBOPEHHS; BUBUUTHU MOHSTTS
riopuansanii aToMHUX opOiTajgeld Ta IPOCTOPOBOI TreoMeTpii MOJeKya 1
MOJIMEPHUX KpUCTANIB. EKCepUMEHTaIbHO JOCHIIUTH BIUIUB THIY XIMIYHOTO
3B'SI3Ky Ha (PI3MKO-XIMiIYHI BJIACTUBOCTI PEYOBUH (PO3UYMHHICTH, ILIABICHHS,
€JIEKTPOTIPOBIAHICTD); HABUUTUCS MPOTHO3YBATH MOBEAIHKY KOMIIOHEHTIB ¢ap0,
PO3UMHHUKIB JJIs1 3MHUBaHHS, 3BOJIOKYBAaJbHUX PO3YMHIB Ta MOJIMEPHHUX
CyOCTpaTiB, 110 BUKOPUCTOBYIOTHCSI B TEXHOJIOTTYHUX MpoIecax moirpadii.

KoHTpoJibHi 3anuTaHHsA

1. SIki OCHOBHI THITM XIMIYHOTO 3B’SI3Ky BU 3Hae€Te? UMM BOHU BiJPi3HAIOTHCA
3a MEXaH13MOM YTBOPEHHS?

2. TIoACHITH PI3HUITIO MIXK TOJSIPHUM 1 HEMOJSIPHUM KOBAJICHTHUM 3B’ S3KOM.
[Ilo Take numnonn?

3. Sxi mexaHi3Mu pOpMyBaHHS KOBaJECHTHOTO 3B'SI3KY ICHYIOTh (0OMIHHUM Ta
JNOHOpHO-akuenTopHuil)? HaBeniTe HeopraHiuHi MNpUKIaaAd (HAOpUKIAJ, 10H
aMOHII0).

4. 1o Take eNEeKTPOHETaTUBHICTD 1 K pi3HUI enekTpoHeratuBHocTeit (EH)
BHU3HAYA€E CTYIIHb I0HHOCTI 3B'S3KY?

5. IloscHITh siBULIE T1OpUaU3allii aTOMHUX opOiTasiell. SIKy TeoMeTpito MatoTh
MOJIEKYJIN 3 THIIAMH TiOpHam3aLii sp, sp°, sp>?

6. Homy Monekyna Kapoou(IV) oxcuny (CO,) € HEMOJApHOIO, X0Ua 3B'SI3KU
C=0 B Hill € NOAAPHUMU?

7. SIka mpuposia BOOHEBOrO 3B’A3KYy? flke MOro 3HAYECHHS 11 aHOMAJIBHUX
(b13UYHUX BIACTUBOCTEHN BOAM SIK OCHOBH 3BOJIOKYBAJIBHUX PO3YMHIB B 0(DcETHOMY
JPYII Ta CTPYKTYPH LIEITIOJIO3H Harnepy?

8. lllo Take ™meramiynuii 3B's30k? SIki cmemnudiyHi BIACTUBOCTI METAIB
(pOBIIHICTD, TJIACTUYHICTH) BIH 3yMOBIIIOE?

9. SIx TN XIMIYHOTO 3B 513Ky B KPUCTAJI4YHIN IpaTIll peYOBMHU BIUIMBAE HA 1l
TEMIEPATYpy IJIABJICHHS Ta PO3UNHHICTh?

10. ChopmynroliTe TpaBUIIO «IOMIOHE PO3YHMHAETHCA B IOAIOHOMY» Ha
NPUKJIAA1 MOJSPHUX Ta HEMOJSIPHUX HEOPTaHIYHUX PO3UMHHUKIB.

IHCTPYKTHBHO-METOAMYHI MaTepiaau

VY BUaBHUUYO-TIOJITpadIyHUX Mpolecax (BUrOTOBIEHHS (popM, aaresis ¢papou
710 MAaKyBaHHS, JaKyBaHHA, MIJTOTOBKA Marnepy) THUI XIMIYHOTO 3B'SI3Ky MOBHICTIO
BHU3HAYAE MMOBEIHKY BCI€T CUCTEMH.

BoaneBuii 3B's30k i apykapcbki  mpouecu. Boma € ocHOBOIO
3BOJIOKYBAJIbHUX PO3YHMHIB Y KJIIJACHYHOMY O()CETHOMY Jpy1ii. 3aBASKHA YTBOPEHHIO
BOJIHEBHX 3B'sI3KIB MK Mousiekyidamu H,O, Boja Mae BUCOKUIT TOBEpXHEBUI HATSIT.
[le mo3Bomsie it eheKTUBHO 3MOYYBATH JiMIE MPOOUTBHI (T1iAPOQIIBHI) eJIEMEHTH
dbopmu, HE 3MINIYIOUNCH 13 KUPHOIO (HapOOr0 Ha JAPyKapChKHUX eleMeHTax. Kpim
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TOTO, BOJHEBI 3B'I3KM MK TiIPOKCUJIBHUMHU TPyNaMH IEII0JI03U 3a0e3MeUy0oTh
MEXaHIYHY MIIHICTb MarnepoBOro JIUCTA.

IoasipHicts 3B'A3KkiB  Ta aaresis ¢apom (nmpaBwio  «mogidHe
PO3YHHSAETHCST B mNoaiOHoMy»). Ilpu 1pyli Ha TUTACTUKOBUX MaKyBaHHSIX
(TmoJylieTHIICH, TOJIMNPOIJICH) BHHUKAE MpolOsema: Il IMOJIMEepH CKJIAJaloThCs 3
HenoysipHUX KoBalleHTHUX 3B'si3kiB C—C ta C—H, Tomy nossiphi piaki papOu Bin
HUX BIIIIApOBYIOThCA. J11s1 3a0e3neueHHs aare3ii MBKY MiJal0Th KOPOHYBAHHIO
(006poO1i  po3psAAOM), BHACTIAOK YOTO HAa TMOBEPXHI YTBOPIOIOTHCA TMOJISPHI
KHCHEBMICHI TPYIH, AKi MIITHO yTPUMYIOTh (apOoBHii mIap.

JIOHOPHO-aKLIEeNTOPHUI 3B'5130K Y opMHOMY BUPOOHMUTBI. [ 3axucty
AIOMIHIEBUX O(CETHUX IJIACTHH BiJ MEPEIYacCHOTO OKUCHEHHSI Ta 3HOIIYBAaHHS iX
MiJIal0Th aHOMYBAHHIO Ta 00poOI KomruiekcoHamu. KOMIUIEKCHI CIOIyKu
YTBOPIOIOTH MIITHI JJOHOPHO-AKIICTITOPHI 3B'I3KM 3 METAJIOM, (DOPMYIOUH 3aXHUCHUN
HaAHOIIIAP, IKUM PEryitoe OalaHC MK TAPOGUIBEHICTIO Ta TiApodoOHICTIO hopmu.

ExcnepumeHTaibHa YacTHHA

3apaanns 1. BiuiuB Tuny XiMiYHOro 3B’I3Ky Ta KPUCTAJIYHOI IPAaTKU HA
PO3UYMHHICTD, IUVIABJICHHSA TA eJIEKTPONPOBITHICTL HEOPTAHIYHUX PEYOBHH.

IMocya Ta peaxktuBu: [Ipunan 1 nepeBipku eIEKTPONPOBIHOCTI PO3YUHIB,
nabopatopHi crakanu (50 mi1), COUPTIBKA, TUTEIIbHI IIUIIII, TOPLEISHOBI YaIlIKH;
JTUCTUIIHOBaHa BoJa, cyXi pedoBuHU: HaTpii xjopuy (NaCl), kamiit Hitpat (KNO3),
cipka (S), cumuii(IV) okcug (S10,).

Xix podorm:

1. JocaigxkeHHsl PO3YMHHOCTI: Y 4YoTHpu MNpoOIpKM HaIMiTe Mo 3 M
JUCTUIBOBAHOI BOAM (NOJIAPHUN PO3YMHHUK). BHECITh y KOXHY BIANOBIIHY
peyoBuny: y nepury — NaCl, y apyry — KNO;, y TpeTio — MOpPOIIOK CIpKH, Y
yeTBepTy — micok Si0,. CTpyciTh 1 3aIKCYHTE PO3UYMHHICTD.

2. locaigxeHHs1 BIJHONIEHHS1 [0 HArpiBaHHsi: Y TOPILEISHOBY YalIKy
MOMICTITh Ha BiJICTaHI OJMH BiJ oxHOro Kinmbka kpuctaiaiB NaCl ta mopornok
cipku. OOepekHO HaArpiiTe HaJ MOJIyM'sIM CIIUPTIBKU. 3adikcyiTe, sika pedyoBUHA
MJIABUTHCA MUTTEBO, A SIKA 3AJIMIIAETHCS HE3MIHHOIO 32 JaHUX YMOB.

3. JocaixxeHHs1 eJIeKTPONPOBiAHOCTI: OnycKaiTe eIeKTpOoAu MpUiasy Io
4yep3i B:

a) cyxuit NaCl;

0) IMCTUIILOBAHY BOJY;

B) BojHuit po3unH NaCl,

r) BogHui po3unH KNOjs;

1) CKJISTHKY 3 BOJHOIO CYCIIEH3IEIO TICKY.

[[lopazy nmpoMuBaiTe €JIEKTPOAN BOAOI0. Pe3ynbTaTu NOCTIIKEHb BHECITH B
TaOJIULIIO.
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Bucnosok: TlosiCHITh, YOMy pEUOBMHM 3 I10HHOK Ta aTOMHOK IpaTKaMu
MaroTh BUCOKI TEMIIEpaTypH IUIaBJICHHS, a MOJEKYJSIpHA Cipka — HU3bKY. Yomy
PO3YUHU COJIeH TPOBOJISATH CTPYM, a CyX1 coJti — Hi?

3aBaanns 2. 'pynoBe po3B’si3aHHA NpodeciiiHO-OPiEHTOBAHMX KelCiB

Keiic Nel: «IligroroBka 3B0JIOKYBAJBbHUX PO3YMHIB Ta TEPMOAUHAMIKA
PO3YHMHEHHS iOHHMX KOMIIOHEHTIB»

Curyanis: [{ns crabinizamii kucnoTHocTi (pH) 3B0s10XKyBaNbHOTO PO3YHMHY B
odceTHIN MaimuHI JabOpaHT TroTye KOHIIEHTpoBaHuil OydepHuii pozuuH. [lpu
pPO3YMHEHH]1 O€3BOIHOI COJI KalbIi XJOPUAY, IO BBOAUTHCS MJIsl PEryJIIOBaHHS
TBEPAOCTI BOJM, JIAOOPAHT IMOMITUB, IIO0 CTakaH CHJIBbHO Harpiscs. IIporte mpu
IPUTOTYBaHHI PO3YMHY KaJlli HITPATy, SIKUA BHUKOPHUCTOBYETBHCS SIK 1HTIOITOP
KOpo3ii (OpMHUX IUIACTHH, CIOCTEPIrajiocs HaBMaKW, PI3KE OXOJOMKEHHS
cucteMu. ['0JIOBHUI TEXHOJIOT MOSICHUB 1€ €HEPreTUYHUM OalaHCOM PYWHYBaHHS
Ta YTBOPEHHS XIMIYHUX 3B'S3KIB.

3aBaaHHA:

1. Onumite TUN XiMivHOTO 3B's3Ky B kKpucrtajax CaCl, ta KNO;. Sxi cunm
YTPUMYIOTh YaCTUHKH Y KpUCTAIIYHIHN Tpatiii?

2. Po3numiiTh J1Ba eTany mpolecy po3YMHEHHs 3 MOTJSAY XIMIYHOTO 3B'A3KY:
1) pyliHyBaHHS KpUCTaJi4HOI I'paTKU COJIi; 2) TigpaTarlisi 10HIB (B3a€MOJis 10HIB 3
JTUTIOJIIMHU BOJM). SIKWI 13 UX TMPOIIECIB € €HJOTepMIUYHUM (M€ 3 MOTJIMHAHHAM
TeIja), a AKUi — eK30TePMIYHUM (3 BUALICHHSIM)?

3. 3po6iTh BuUCHOBOK: Yy sikoMy Bunajaky (CaCl, un KNO;) eHeprist yrBopeHHs
3B'SI3KIB MIDK 10HaMH Ta MOJICKYJIaMU BOJU (€HEpris TiAparailii) 3Ha4HO MEePEBUIILYE
SHEpPTi€0 pyHHYBaHHS caMOl KPUCTAJIIYHO1 I'paTKu?

Keiic Ne2: «Bufip 3MHuBaJbHHUX 3aC00iB Ta OYHMCHHUKIB HAa OCHOBI
MOJIAPHOCTI MOJICKYJI»

Curyaunisi: /{1 ouuiieHHs BalWKiB JPYKapCHKOTO amapaTry Micas APYKY
TUpaxy (apbaMu Ha OCHOBI HETMOJSIPHUX POCITUHHUX OJH Ta BYTJIEBOJHEBHUX
cMoJl (TpamuiiiHuii OoQCeTHUN MpYyK) IpyKap TOPIBHIOE €(PEKTUBHICTH JIBOX
OUYMCHUKIB: Tacy (CyMilll PiAKHUX HEMOJSPHUX BYTJIEBOJHIB) Ta 130MPOIIJIOBOTO
CIUPTY, MOJIEKYJIH SKOTO MICTATh cuibHONONMsApHYy rpymy -OH. Ilpaktuka
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mokasaja, II0 rac MUTTEBO 3MHUBA€ 3aIUIIKU ONIHHOT (papdbu, TOAl SK COUPT
Mpaiioe HE3aJ0BUIbHO, ajle CHUPT 1J€aJbHO OYMIIYE BAJIMKUA BiJ BOJHHUX
baekcorpadiuaux ¢apo.

3aBaaHHA:

1. Bu3nayte TUI XiIMIYHOTO 3B'SI3KYy Ta CTYIIHB IOJSPHOCTI B MOJEKYJIax
JIOBTUX JIAHITIOT1B BYTJIEBOIHIB (OCHOBA OJIIHOI papOu Ta racy).

2. OnumiiTh XapakTep 3B'SI3KIB Yy  MOJIEKYJ  130MPOMIJIOBOTO  CIHPTY.
HasiBHICTB SIKOTO 3B'SI3KY pOOUTH HOTO MOISIPHUM POZYUHHUKOM?

3. Cnuparoynch Ha TPABWIO TMOJSIPHOCTI XIMIYHHUX 3B'SI3KIB  («1O1I0HE
PO3UMHSETHCS B MOJIOHOMY»), OOIPYHTYyWTe BHOIp PO3UMHHUKA JJIS BUIAICHHSA
HEMOJISIPHUX Ta MOJAPHUX nonirpadiuaux ¢apo.

MeToauuni pexkomMeHnaanii 10 opraizamii camocTiiiHol / iHIUBINYaJbHOI
podoTu

1. EnextpoHHa apxiTeKkTypa rasiB JJisg CYIIIHHS Ta 3aXUCTy Y JPYKaPChKHUX
MalgHax. Y CyYacHMX CYIIWJIBHUX KaMepax JIpyKapChbKUX MAIluH s
3armo0iraHHsl OKUCHEHHIO (papOM MpH BUCOKHUX TeMIleparypax abo JJis MIBHAKOTO
OXOJIO/DKEHHS TI0JIOTHA BUKOpUCTOBYIOTH KapOou(IV) okcua abo razomnomioHwMit
A30T. OOUUCITITH PI3HUIIO €JIEKTpOHEraTUBHOCTEH M 3B'sa3kiB C—O y Mosexyii
KapOoH miokcuay. BusHautre Tun riOpuamsainii atoma KapOoHy Ta mpocTOpoBY
reoMeTpuyHy (opmy mi€i Mosiexynu. [1osicHITh, YoMy 3a HasBHOCTI MOJISIPHUX
3B'SI3KIB caMa MOJIEKyJa € JIHIMHOK 1 HEMOJISIPHOIO. 3alHUIIITh EJIEKTPOHHY
KoH(pirypamito  monekynun N,. [losfcHITb, 4YOMy HasBHICTb HOTPIAHOTO
KOBAJICHTHOTO 3B'SI3Ky pOOMTH LEH ra3 HaJA3BUYAHO CTIMKUM, LIO JI03BOJISIE
BUKOPHCTOBYBATH MOTO SIK IHEPTHE 3aXUCHE CEPEIOBUIIIE.

2. AHomaiii po3uMHHUKIB y (uiekconpyui. Homy BoJia pifka, a CIpKOBOJAECHb —
ra3? Ilpu apyui Ha rogppokapTOHI BUKOPHUCTOBYIOTH €KOJIOT14HI BOJHI (hapOwu.
[Ipote iHOAlI y BHPOOHMYMX CTIYHHUX BOJAxX uepe3 Jerpajaiiio OpraHiuHUX
3aJUIIKIB  3'BIA€TbCA  CipkoBOJeHb. Cynbpyp Ta OKCUreH € eleMeHTaMHU-
aHajoramMu OAHi€l rpymu. Aje iXHI BHINI TIAPUIA MalTh KapJAWHAIBHO PIi3HI
BiactuBocTi: H,O € piguHOIO 3 BUcOKor0 Temmneparyporo kumiaHs (+100°C), a H,S
— ra3 (xkurmuth npu -60°C). KopucTyrodnch MOHATTAM €IEKTPOHETATUBHOCTI Ta
pajaiyca aTtoMiB, MOSACHITh, YOMY MIX MOJIEKYJaMHd BOJM MOMJIMBE YTBOPEHHS
MIITHOTO BOJHEBOr'O 3B'SI3KY 1 K II¢ (pi3MYHE SBUINE BIUIMBAE HA MOXKIIHUBICTH
BUKOPHUCTaHHS BOJU SIK P1KOT OCHOBH (apO.

3. JIoHOpHO-aKIENTOPHUI MEXaHI3M Yy Mpolecax 3akpirieHHs Y P-¢papbd ta
¢oto momimepiB. Ilpu BurororieHHi (orononaiMepHux (iekcopopm adbo mpu
3arBepiHHI Y ®-nakiB miJ Ji€r0 yiabTpadiosiery akTuBaTopu ((OTOIHIIATOPH)
YTBOPIOIOTh aKTHUBHI IIeHTpHU. BaxxnuBy ponb y crabum3anii UUX MOPOLECIB Bij
nepeyacHOTO 3IIMBAaHHS BITITPatOTh J00aBKMU, IO MICTATh COJ1  aMOHIIO.
[TosicHITD, SIK yTBOPIOETHCS KaTIOH aMOH1IO 3 MOJIEKYJIM aMiaky Ta ioHa ['iiporeny.
Skuil atroM € JOHOPOM €JEKTPOHHOI Mapu, a sSKuil — akuenrtopom? YUum
BIJIPI3HSIETHCS YETBEPTHI KOBAJEHTHUH 3B'SI30K B 10HI aMOHIIO B1JI IHIIMX TPHOX 32
CBOIMU BIIACTUBOCTSIMU (JIOBKMHOIO, MIITHICTIO) MICJISE HOTO YTBOPEHHS?
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JIABOPATOPHE 3AHATTS Ne §
Tema: XimiuHi peakuii Ta iX 3aKOHOMIPHOCTI.

Merta 3aHATTH

3akpinuTU 3HAHHS PO KiIacUdIKaIilo XIMIYHUX peakuiid (CroaydeHHs,
po3kiaay, 3amilieHHs, OOMiHy) Ta IiXHI eHepreTudHi edekTu (eK30- Ta
CHJOTEPMIYHI TPOIICCH); BUBYUTH 3aKOHOMIPHOCTI XIMIYHOI KIHETUKH (BIUIHUB
KOHIICHTpAIlli, TeMIepaTypd Ta KaTaji3aTOpiB Ha IMBHUAKICTh peakiii) Ta
NPUHLIAIK 3CYBY XIMIUHOi piBHOBaru. EkcrmepuMeHTalbHO OCIITUTH TEIUIOBI
e(eKTH HEOpraHIYHUX peakiii Ta (akTopH, M0 KEePYITh IIBHIKICTIO MPOIIECIB;
HaBuuTHCA 3actocoByBatn mnpuHuun Jle Ilatenbe st TPOrHO3yBaHHS Ta
onTUMIi3alii XIMIKO-TEXHOJIOTIYHUX TMpoleciB y moiirpadii (TpaBieHHs ¢opM,
HEeNTpai3alis BiIX0IiB, Ta300UUIIEHHS).

KoHTpoabHi 3anuTanHs

1. 3a skMMH O03HaKaMU KJIAaCU(PIKYIOTh XIMIYHI peakilii B HEOPTaHIuHIM X1Mii?

2. 1llo Take TeruioBuii edekT peakiii? YuMm BiIPI3HIIOTHCA E€K30TEPMIUHI
peakiiii BiJ eHAOTEPMIYHMX 3 TIOTJISY 3MIHU €HTAJIBITI?

3. Chopmymtoiite 3akoH ['ecca Ta MOSICHITH HOTO MpPAaKTUYHE 3HAYCHHS IS
TEPMOXIMIYHUX PO3PAXYHKIB.

4. [llo BuBYae xiMiuHa KiHeTuka? JlaiiTe BHU3HAYEHHS IIBUIKOCTI XIMIYHOI
peakKIii 1Jisi TOMOT€HHUX Ta TETEPOreHHUX CUCTEM.

5. SIk YMHWTH BIUIUB KOHIICHTPAIiS pEaryrounx pPEYOBHUH HA IIBHIKICTH
peakiii? ChopmyoiTe 3aKOH J1I0UUX Mac.

6. [oscuite mpaBwio Baut-I'odpda. o Take TemnepaTypHuUil KOe(ili€HT
IIBUJIKOCTI peaKiii?

7. 5ka ponb KaramizaTopiB y XIMIYHUX Tmpouecax? Yum BiIpi3HIETHCS
TOMOTE€HHMI KaTai3 BiJl FTE€TEPOTeHHOr0?

8. Illo Take eHepris akTHBAIIlil Ta SK BOHA BIIMBAE Ha IIBHUJIKICTH B3a€MOJIIT
HEOPTaHIYHUX CIIOTYK?

9. JaiiTe BHU3HAYEHHS SBHIIA XIMIYHOI piBHOBaru. Yomy ii Ha3MBaIOTh
nuHamigHoro? Illo Take koHCTaHTa piBHOBaru?

10. Chopmymrotite mpunnun Jle Illarenbe. Sk BIIMBarOTh 3MiHA THCKY,
TEeMIIepaTypHy Ta KOHIIEHTpaIlil Ha CTaH piBHOBaru?

IHCTPYKTHBHO-METOAMYHI MaTepiaau

VYrhpaBniHHS ~ XIMIYHUMH ~ pEaKLisSIMA Yy  BUAABHUYO-NOdIrpadiuHOMy
KOMILIEKCI, (POPMHUX IIeXaX ad0 B CUCTeMaxX peKylepailii po3UnHHUKIB 0a3yeThCs
Ha 3aKOHAaxX TEPMOJMHAMIKHU Ta KIHETHUKH.

Marepiaabauii  Tta TemoBui Oananc (Tepmoximis). IIpomwuciose
MPUTOTYBaHHS KOHIICHTPOBAHUX TPABUJIBHUX PO3YMHIB, CIICKTPOJIITIB IS
raJIbBaHOIUIACTUKKU a00 HeWTpamizalis BIAIpalbOBAaHUX KUCIUX PO3YHHIB 3aBXKIU
CYNPOBOIKYETHCS TETUIOBUMH e(heKTaMu. 3HAHHSA TEPMOXIMIi T03BOJISIE 1HKEHEPY
po3paxyBaTH BUIAUICHHS TEIUIa (HAMPUKIIAJ, TP POSYMHEHHI JIYTiB YA KUCIIOT JIs
3HEKUPEHHS METaJIEeBHUX IUIACTHH), 00 YHUKHYTHU 3aKUMaHHS CyMillll, TEPMIYHOTO
nedhopmyBaHHs GopM YU pyHHYBaHHS (PyTepyBaHHS BaHH.

22



KepyBannuss mBuakictio mnpouecy (Kinermka). IBunkict XiMIYHHX
NEPETBOPEHb Yy TETEPOreHHUX cHucTeMax (Halpukiajd, MpPoUEecH XIMIYHOTO
TPaBJICHHS MIJIHUX IWIIHAPIB IITMOOKOTO JIPYKY, IIMHKOBUX a00 MarHi€BUX KIIIIIIE)
0e3rnocepeHbO 3aJICKUTh BiJ IUIONI KOHTAKTy (a3, KOHIEHTpallli aKTHBHOTO
peareHTy, TeMmIepaTypud Ta IHTEHCHMBHOCTI mepeminryBaHHs. OnTumizaiis Iux
napaMeTpiB 3a0e3rnedyye pIBHOMIpHE TpaBJieHHS 0e3 JeeKTiB JIpyKapChKUX
CJIEMEHTIB.

3cyB piBHoBaru (Ilpunuun Jle HlaTenbe). CyuacHi €KOJIOTIYHI BUMOTH 10
IpyKapeHb 3000B'SA3YI0Th OUMIYBAaTH BEHTWJISIIAHI BUKHIM BiJl OKCHIIB a30TYy,
CIpKM Ta mapiB po3uMHHUKIB. barato peakiiil razoounineHHs € OOOPOTHUMHU.
3MiHa 30BHIMIHIX TapaMeTpiB (TUCKY, TEMIEPATypH) H03BOJISIE IITYYHO 3MIIIyBaTH
piBHOBary B 01K YTBOPEHHs O€3MEYHUX HEUTPAIBHUX CIIONYK.

ExcnepuMeHTaIbHA YACTHHA

3apnanna 1. JlociaimxeHHsi BIUVIMBY KOHIEHTpalili peareHTiB Ta
TeMIlepaTypH HA IIBUAKICTh HEOPraHiYHOI peakuii.

IMocyn Ta peaktuBm: IlltatuB 13 mpobipkamu, cekyHAoMip, JabopaTopHi
CTaKaHU, TEPMOMETp, BOJAsiHa OaHs; po3uuHU: HaATpiil Tiocynbdaty (Na,S,0s,
0,1 monw/n), cynbdaruoi kucinotu (H,SOy, 0,1Mo11b/11), IUCTUILOBAHA BOA.

Xix poooru:

1. BuiuB koHueHTpamii: Y Tpu mnpoOipkHM HaIMATE PO3YUH HATPIH
TIOCYJIb(aTy Ta JUCTUIILOBAHY BOAY B TAKUX CITIBBIJHOILICHHSX:

[Tpo6ipka Ne 1: 4 mi1 po3uuny Na,S,0;;

[TpoGipka Ne 2: 2 mi pozunny Na,S,0;3 Ta 2 M1 BoAH;

[Tpo6ipka Ne 3: 1 mu pozunny Na,S,03 Ta 3 M1 BoJIH.

VYV nepmy mnpobipky nomaiite 1 mu po3uumny H,SO,, MHUTTEBO YBIMKHITH
CeKyHJIoMIp 1 300BTaiiTe. 3adikcyiite yac (T, ¢) 10 MOMYTHIHHS PO3YMHY 4Yepe3
BUJIUICHHS JpiOHOaucIiepcHoi cipku. [loBTOopiTh mocmia s mpoOipok Ne 2 Ta
Ne 3.

2. BiiuB Temnepatypu: B oany npo6ipky Hamwmiite 2 mut po3uuny Na,S,0;,
B iHI1y — 2 Mi po3uuny H,SO,. Iligirpiiite o6uasi npobipku Ha BOJSHIN OaH1 70
BU3HAYCHOI TeMmmepaTrypu (Temmeparypa mMae Oytu Buila 3a kiMHatHy Ha 10°C).
3nuiiTe po3YMHM pa3oM 1 3a(iKCyHTe Yac MOsBU MOMYTHIHHS.

OG'em | O0'em : Hac BinHocHa
Howmep Bignocna Temnepatypa, | mosiBU )
: Na,S,0;, | H0, ) MIBUAKICTD
JOCTITY . "l KOHIIEHTpAILI1s oC ocany (1/7)
(1), ¢
1
2
3
4

Bucnosok: CklamiTh MOJIEKYJSIpHE PpIBHSHHS peakili MDK  HaTpii
Tiocynb(haroM Ta cyibhaTHOW KuciaoTow. [loOymyiiTe Tpadiuny 3aiekKHICTh
IIBUJIKOCTI peakilii BiJ] KOHIEHTpallli Ta TeMmrnepaTypu. 3po0iTh BUCHOBOK IIOO
BIJIMOBITHOCTI pPe3yJbTaTiB 3aKOHY J1I0UMX Mac Ta npaBuiay Baut-I'odda.
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3aBnanns 2. 'pynose po3B’sa3aHHs npodeciiiHO-OPi€HTOBAHUX KeHCiB

Keiic Nel: «TepmoxiMiuHi po3paxyHKH NpPH NiATOTOBII JY?KHUX PO3YHUHIB
1J151 3HesKMpPeHHs! GOPMHHUX MJIACTHH»

Curyanisa: Ha ginpHMII miATroTOBKHM odceTHUX (OPMHUX  IUIACTHH
BUKOHYETHCS XIMIUHE 3HEKUPEHHSI TIOBEPXHI aJTIOMIHIIO TIepe]] aHOIyBaHHAM. J[7is
BOTO JTAOOPAHT rOTy€ PO3YMH HATPIM TIAPOKCUITY, PO3UMHSAIOUM CYX1 TpaHyiu y
BoAl. TexHonoriyHa 1HCTPYKIiSi BUMara€ CyBOpPO KOHTPOJIOBATH TEMIIEPATypy,
OCKIJIbKH TPY OJHOPA30BOMY 3aBaHTAKECHHI BEIMKO1 KUIBKOCTI JIYTY Y TUTACTHKOBY
€MHICTH BiI0OyBa€eThCs OypXJIMBE CaMOPO3IrpiBaHHS PO3UMHY, III0 MOXKE TIPU3BECTH
1o ii posmnaBieHHs abo medopmartii MetaneBoi GypHITYpH. [HXEHEp-TeXHOIOT
Ma€ po3paxyBaTH TEIUIOBHUM e(eKT Mmpoliecy.

3aBaaHHA:

1. 3anumIiTe TEpMOXiMIYHE PIBHSAHHS MPOIIECY TiApaTallii/po3unHEHHS HATPIii
T1APOKCHUIY Y BOJII.

2. Kopuctyouuch A0BIIKOBUMHU JTAaHUMH CTaHJIAPTHUX E€HTAJIBIIN YTBOPEHHS
peuosun (AH',, (NaOH(,) = -425,6 wlx/moms, AH',, (H,Oy) = -285,8
kJlx/Momb, AH'y;, (NaOH () = -469,1 kJ[%/MOJb OGUHMCTITE TemmoBHii ehekT
IIbOTO TIpolIecy 3a 3akoHOM ['ecca.

3. Busnaure, sika KuUIbKicTh Teria (y k) BUIUIUTHCS B TEXHOJIOTTYHUM Oak,
SKIIO JIJISl IPUTOTYBaHHS MapTii pOo34uMHy OyJle BUKOPUCTAHO 8 KI' CyXOro HAaTpii
rigpokcuay. 3poOiTh 1HKEHEPHUII BUCHOBOK NP0 XapakTep mIpouecy (€K30- 4H
SHJOTEPMIYHUI) Ta 3aX0aU1 O€3IEKH.

Keiic Ne2: «ExoJioriyna onTumizanisi ra3004MIeHHs APYKAPCbKUX LEXiB
3a npuHuunom Jle Hlareabe»

Curyanis: BHaciaigok poOOTH Tra30BUX CYIIMJIBHUX MPUCTPOIB POTALIMHUX
JPYKapChbKUX MAIllMH YTBOPIOIOTHCS BIAXIJHI Ta3W, IO MICTATh IIKIJJIMBUAN
cynbyp(IV) oxcun. g 3axucTy JOBKULIS Ha MIAMPUEMCTBI BCTAHOBIICHO
KaTaJITHYHUN KOHBEPTEP, J€ BIIOYBA€ThCs OOOPOTHA peakilisi OKHUCHEHHS
CIPYUCTOrO aHT1IPUAY 3 METOIO HOT0 MOJAJIBIIOTO BIOBIIOBAHHS:

2 SO,(1) + O,(1) <> 2 SO5(r), AH <0

3 IJIMHOM Yacy yepe3 MOPYIICHHS] TEXHOJIOTIYHOTO PEXUMY BUX1J IILTLOBOTO
razy SOs; 3HU3MBCH, 110 3arpoXKy€ €KOJOTIYHUMM HmTpadamu. [HxeHep-TeXHOoIor
Mae 3arporoHyBaTH MapaMeTPH JIJIsl 3MIIIEHHS PIBHOBAru BIIPaBo.

3aBaaHHA:

1. 3anumiTe MaTeMaTUYHUM BHpa3 Ui KOHCTAaHTU XIMI4HOI piBHOBHTH (K,)
I[LOTO TIPOIIECY.

2. Ilporuo3yiite, K BIUIMHYTh Ha CTaH PIBHOBaru Ta HANPSIMOK 3MILICHHS
npoliecy (BIpaBo 4u BIiBO) Takl (haKTOpH:

a) MiJBUILEHHS 3arajJbHOTO TUCKY B CUCTEMI;

0) 3HIKEHHSI TEMIIEPATypH PEaKIItHOT CyMIIIIL;

B) BBEJICHHS HAUIUIIKY KUCHIO (O,) y cucremy.

3. [losicHiTh, YW BIUIMHE 3aCTOCYBaHHS TETEPOTCHHOTO KaTali3aTopa
(manpuxan, V,0s) Ha YKrceNbHEe 3HAYCHHS] KOHCTAHTH PIBHOBArv Ta Ha KIHIICBHM
Buxin SO;. fka ponb kaTanizaTopa B 000POTHHX CUCTEMaX?
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MeToauuHi pexkoMeHaanii 10 opradizamnii camocTiiiHol / IHAUBITYaJIbHOI
podoTu

1. 'eTeporenHa KiHeTHKA y MpoOIEcaX BUTOTOBICHHS (POpPM TIIMOOKOTO APYKY.
BuUroToBneHHsT ApyKapChbKUX €JIEMEHTIB Ha MIAHUX IWIHAPAX 3I1HCHIOETHCS
IIUISIXOM TeTePOTeHHOT0 XIMIYHOTO TpaBiieHHS y po3uuHax depym(I1l) xmopuny.
3anponoHyiTe TpU MPAKTUYHI 1HKEHEPHI METOIU MPUCKOPEHHs (1HTeHCHUdIKaIlil)
111€1 TETePOTeHHOI peakilii Ha BUPOOHUIITBI, CIUPAIOYNCh HA TEOPETUYHI 3aKOHU
KIHETUKW JJII CHUCTEM THUITy «TBEpJe TUI0O — piauHa» (TUloma KOHTaKTY,
TiApOAMHAMIYHI YMHHHUKH, TU(PY3is).

2.3aKk0oH [IIOYMX Mac Ta PO3pPaxXyHKHd BEHTWIILIMHMX cucteMm. [lpu
CTHAJIIOBaHHI 3aJIMIIKIB PO3YUHHUKIB y (PaKeIbHUX Teuax APYKapeHb YTBOPIOETHCS
nitporen(Il) okcun. Moro momanblle TOOKHCHEHHS y TOBITPI OMNHCYeTBCS
PIBHSHHSIM:

2 NO(T) + O,(r) — 2 NOy(1)

OO6uucHiTh, SK 1 B CKUIBKM pa3iB 3MIHUTHCS IOYATKOBA IMIBUAKICTH IIET
TOMOT€HHOI peaxilii, SKIO I1HXKEHEp IeXy NpHiiMe pileHHs 30UIbIIUTH TUCK Y
peakTopl OYMINEHHS B 3 pa3ud 3a HE3MIHHOI Temmeparypu (0 €KBiBaJECHTHO
3MEHIIIEHHIO 00'eMy cUCTeMU B 3 pasn).

3. Tepmiuna kopo3is mnodirpadiunoro oOnaaHanHs. CraneBl  By3iIu
JIPYKapChbKUX MallWH (pakesibHI HOXI1, APYKapHI BaJIM) MIAAAI0THCA Jii BOJIOTHU Ta
XIMIYHUX KOMIIOHEHTIB (papOu, 110 BUKIHUKAE KOPO3liHE pyWHYBaHHS (B3a€MO1s
3aji3a 3 arpecuBHuUM cepenoBuiemM). [lIBuakicTe Kopo3ii 3a HOpPMabHOI
temmeparypu (20°C) cranoBuTbh 0,04 /(M - rox). OGUHCHIITE IIBHIKICTH IHOTO
PYWHIBHOTO MpOLECY MpU MOPYLIEHHI BEHTWIALII Ta aBapiiHOMY MpOrpiBaHHI
30HU ApyKy A0 60°C, gKmo TeMiepaTypHUN KOe(DILIEHT MIBHUJKOCTI KOPO31HHOT
peakilii (y) ass i€l cucTeMu AOPIBHIOE 2. 3p00iTh TEXHOJOTTYHUI BUCHOBOK PO
HEOE3MeKy TEeMIIepaTypHOTO UWHHUKA A CTAaOLILHOCTI METAJeBUX JeTajei
MaIuH.
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JIABOPATOPHE 3AHATTS Ne 6
Tema: Po3uunmu.

Merta 3aHATTH

3aKpinuTU 3HAaHHS MPO (I3UKO-XIMIYHY TPUPOAY PO3UYHMHIB, (HaKTOpH, IO
BIJIMBAIOTh HA PO3YMHHICTh HEOPTraHIYHUX PEUOBUH, Ta TEOPIIO E€IEKTPOIITUYHOI
JUCOITialli; HABYUTHUCS MPOBOJUTU PO3PAXyHKH ISl MPUTOTYBaHHS PO3UYUHIB 13
3aJlaHOI0 MAacOBOIO YAacCTKOI Ta MOJSPHOIO KOHIIEHTPAIIE0 PEUYOBUHHU.
ExcniepMeHTanbHO OCBOITHM TEXHIKY MPUTOTYBAaHHS PO3YUHIB 13 CyXUX COJIEH,
MIPOBEICHHS] TOYHOTO PO3BENCHHS Ta JOCIIDKEHHS BIIACTUBOCTEH EJIEKTPOJITIB
JUISL IPYKapChKUX MPOIIECIB.

KoHTpoabHi 3anuTanHs

1. Maiite Bu3HaueHHA po3unHy. YoMy po3uumHEHHS € (PI3UKO-XIMIYHUM, a HE
CyTO (I3UYHHUM MPOIIECOM?

2. IIlo Take pO3YMHHICTH 1 BIJ] IKUX YMHHHKIB (TeMIlepaTypa, TUCK, PUPOJIa
PEYOBUHM) BOHA 3QJICKUTH JUIsl TBEPJIUX COJIEH Ta rasiB?

3. SIxi po34rHM HA3WBAIOTh HACHYCHUMH, HCHACUUCHUMHU Ta NIEPECUUCHUMU?

4. CopmymroiiTe BU3HAUCHHSI MACOBOI YaCTKU po3urHEeHOi peuoBuHu (W). Y
SAKUX OJUHUITX BOHA BUMIPIOETHCS?

5. o Take momnsipHa koHieHTpaiis (Cy) 1 sika i1 po3MipHICTH?

6. [TosicHITH CyTh TIpolieCy ENEeKTPOJITHYHOI Jucolaiii. SIki HeopraHiyHi
CHOJIYKHU BITHOCATB JI0 €JEKTPOJIITIB?

7. UuM BIOPI3HAOTHCS CUJIBHI €JEKTPOJIITH Bij cinaOkux? HaBeniTe npukiiagm
CWJIbHMX 1 CJTAOKUX KUCIJIOT Ta JIYTiB.

8. Illo Take cryminp aucomiamii (4) Ta ski (aKTOpW BIUIMBAIOTH HA MOTO
YHCEJIbHE 3HAYCHHS ]

9. 3anuuIiTh 'y MOJIEKYJIPHOMY Ta 10HHOMY BHUIJISIAY KJIACHUYHI peakiii
0oOMiHY B pO34YMHAX HEOPTaHIYHMUX COJICH. 3a SKUX YMOB BOHU WIyTh A0 KIHIIS?

10. SIxy pousb Bimirpae pH po3unHy B XIMIKO-TEXHOJOTIYHUX mporecax? ke
CEpEelIOBUIIE HA3UBAIOTh KUCIUM, HEUTPAIIbHUM Ta JTy>KHUM?

IHCTPYKTHBHO-METOAMYHI MaTepiaau

Y  npomucnoBiii  momirpadiuHid  mpakTuii, (OpMHHX  IleXax Ta
KOJIOPUMETPUYHHUX JA00paTOpisiX SAKICTh 1 TOYHICTh MPUTOTYBaHHS PO3YHMHIB €
KPUTHYHO BOKJIMBUMU JIJIs1 3a0€3IMeUCHHSI IKOCT1 BIJOMTKA.

Cranpaprusaniss koHueHTpauniil. byap-sika TeXHOJOTIYHA omepauis — BiJ
PUTOTYBAHHS KOHIIEHTPATY 3BOJIOKEHHS /IS O()CETHUX MAIITUH 10 TPUTOTYBaHHS
TPaBUIbHUX PO3YMHIB AJIA TJIMOOKOTO JPYKY — BHUMAara€e CyBOpPOro JOTPUMAaHHS
KoHUeHTpawii. [Tomuika y po3paxyHkax MacoBOi YacTKM a00 MOJIIPHOCTI MOXKeE
NPU3BECTH 10 HEEPEKTUBHOCTI Mpollecy (HAmpHUKIaA, «TIHEHHsS» (OpMH, KOJIU
bapba nsirae Ha MPOOITBHI €JIEMEHTH) a00 A0 XIMIYHOTO MOIIKOKEHHS HIKEJIEBUX
YU MIJHUX MaPiB APYKAPCHKUX MUATIHIPIB.

FigpaTanis Ta qucouiauis ioniB. [Ipy po3unHeHHI y BOJII COJIi, KUCIOTH Ta
JYyTH JUCOINIOITh HA KAaTIOHM Ta aHIOHW, SKI OTOYYIOTHCS AUMOJSIMU BOIU
(rimpatyroThes). Came BITBbHI 10HU 3a0€3MEUyIOTh 3/IaTHICTh PO3YHHIB MTPOBOIUTH
CNIEKTPUYHUIA  CTpyM  (E€NIEKTPONpPOBIAHICTh), IO  BUKOPUCTOBYETHCS B
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ABTOMATUYHUX TpUiafax JAPYKApChKUX MAIIMH — KOHIYKTOMETpax — JIs
0e3MepepBHOT0 KOHTPOJIIO CTAO01ILHOCTI CKJIaly 3BOJIOKEHHS.

Kontpoas pH cepexoBumna. EnekTponiThuHa jaucomiamis BOAM Ta
PO3UMHEHHUX Yy HIM CMOJYyK BU3HA4ae piBeHb pH po3unHy (KOHIICHTpaIlilo 10HIB
['ipporeny). [ns ximacu4Horo o¢)CeTHOTO APYKY ONTUMAIBHUM € CJIa0OKHCIIe
cepenopuiie (pH = 4.8...5.5). BigxuneHnus B JyXHUi O1K pyHHYE TiapodUIbHHIMI
map Ha ¢opmi, a HaJAMIpHA KHUCJIOTHICTh YIIOBUIBHIOE 3aKpiruieHHS (apou Ta
BUKJIMKAE KOPO3i0 METaTy APYKAPCHKOT MAIIMHH.

ExcnepuMeHTaIbHA YACTHHA

3aBnands 1. Po3paxyHok Ta TNpakTH4YHe NPUTOTYBAHHS BOJHOIO
PO3YHUHY HEOPTaHiYHOI COJIi 3 32]]aH0I0 MACOBOK) YACTKOIO TA NepeBeeHHs 1i y
MOJISIDHY KOHIIEHTPAMilo.

IMocya Ta peakTuBu: TexHOXiMIYHI a00 aHAIITUYHI Barv, MipHUHA IVITIHAP
(ma 100 mm), mipHa KoaOa, XIMIYHHMM CTakaH, CKJIsSHA Maluyka, apeoMmeTp (abdo
JICHCUMETp JUIsl BUMIPIOBAHHS T'YCTHHH); cyXa cuib — HaTpil xyopuna (NaCl) abo
MigHuM Kynopoc (6e3Boanuii CuSQOy).

Xix poooru:

1. PospaxynkoBuii eram: PospaxyiiTe mMacy coil (mye, I) Ta 00’eM BOIU
(Vsom, MI), HEOOX11HI Ji71s1 ipuroTyBaHHs 100 T po3urHy 3 MaCOBOIO YAaCTKOIO COJI1
W=35"%.

2. ExcniepuMenTanbHuil eran: Ha Barax 3BaXTe po3paxoBaHy Macy Cyxoil
COJIl B XIMIYHOMY CTakaHl. MipHMM UWIIHAPOM BIAMIpSAHTE HEOOXiAHHHA 00'eM
JTMCTUIIOBAHOI BOJM 1 EPEJIUITE 11 A0 COJIi.

3. PeTtenbHO TiEepeMIllIaiiTeé PO3YMH CKJISHOKO MAJMYKOK JO TOBHOTO
pO3UMHEHHS KpUcTaliB. [IOBHICTIO nepenuidiTe OTpUMAaHU PO3YMH Yy LMIIHAD 1 32
JIOTIOMOTOI0 apeOMETpa BU3HAUTE MOTO T'YyCTUHY (p, T/cM?).

4. IlepepaxyHok y MoOJsIpHicTb: KopHUCTyIOUHCHh BUMIPSHOIO TyCTHHOIO
pPO3YMHY Ta MOJISIPHOIO MAacol COJIi, OOYHCIITH MOJISIPHY KOHIIEHTpAIIO
(Cwm, MOJIB/JT) TPUTOTOBAHOTO PO3UMHY 32 (HOPMYIIOHO:

_ W -p-1000

M
Mconi

IlapameTp po3paxyHKy 3HaveHHs

Po3paxoBana maca coui, T

Po3paxoBauuii 00'eM BOIH, M
9

ExcnepuMeHTanpHa TycTHHA PO3UUHY (p), T/CM?

O6uncnena mossipaa kKonnentpariis (Cyy), MOJb/1

Bucnosok: OnuiiTh MOCHIIOBHICTh Ji MpU NPUTOTYBaHHI PO3YMHY COJII.
[TosicHITh, YOMY MOJIIpHA KOHLEHTpAIlisl PO3UUHY 3MIHIOETHCS, SKILO 3MIHIOETHCS
TeMIiepaTypa CUCTEMHU.
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3aBnanns 2. 'pynose po3B’sa3aHHs npodeciiiHO-OPi€HTOBAHUX KeHCiB

Keiic Nel: «IIpuroryBanHsi pae3iH}ikyruMx PpPoO3YHHIB JYriB Ta
PO3PaxyHOK pO3BeleHHsI KOHIEHTPATiB»

Curyamisi: Jlns MOiArOTOBKM aNIOMIHIEBHX IUIACTMH O AHOAYBAaHHS Yy
dbopMHOMY 1IeXy JApYyKapHI XiMiuHa Jlabopatopis Mae miaroryBatu 50 i1 pobodoro
po3uuny Hatpii rimpokcuay (NaOH) 3 macoBor wactkoro W = 2% (p = 1,02
r/cM’). Y HasBHOCTI Ha CKIAAi € KOHLEGHTPOBaHHII OasoBmil posumH NaOH 3
MacoBoIo uacTkoio 40% (p = 1,43 r/cm’). JIaGopaHTy HEOOXIHO TOYHO BU3HAUMTH
00'éeMH KOHIIGHTPOBAHOTO JIyTy Ta BOJIW JUIsl 3MINITyBaHHS, 100 3a0e3meunTd
SAKICHE 3HEKHUPECHHS METaly Ta 3amoOirTd Moro HaAMIpHOMY pO3'iTaHHIO dYepes
Opak ab0 HAJJIMIIOK PEareHTy.

3aBaaHHA:

1. OGuucmith 3aranpHy Macy 50 1 pobouoro 2% po3unny NaOH Ta gucty
Macy CyXoro JIyTY, 10 Ma€ B HbOMY MiCTHUTHCS.

2. Kopucryrouncs mnpaBuiaoMm 3mimryBaHHs (a0o (Gopmynioro po3BeneHHs),
BU3HAUTe Macy Ta 00'em (y mitpax) 6azoBoro 40% poszuuny NaOH, skuii
HEOOX1THO BIAMIPSITH.

3. OO6uwucnith 00'eM BoAM, sIKMUUA Tpeba modaTH J0 0A30BOrO PO3UUHY IS
OTpUMaHHS TOYHOI KOHIEHTpallii. 3amuiiTh piBHAHHA aucormiamnii NaOH vy
BOJHOMY PO3YHMHI.

Keiic Ne2: «XimiyHe moOM'sSIKIIEHHSI TEXHOJIOTIYHOI BOAM [JIsl MAPOBHUX
CYIIAPOK TAa KOTeJIeHb APyKapHi»

Curyanis: TexHosioriuHa BojAa, 10 HAJAXOAWTh HAa KOTEJIbHY YCTAaHOBKY Ta
3BOJIOKYBAJIbHI OJIOKM CYIIWJIBHUX TE€Yel JPYyKapChKOro KOMOIHATy, Ma€ BUCOKY
MIHEpaJIbHY KOPCTKICTh YEPE3 HAUIMIIOK pO3uyMHEHOTo Kabliid xjaopuay (CaCl,).
[Ipu HarpiBaHHI L€ MPU3BOJUTH 10 YTBOPEHHS CTIMKOTrO Hakumy. /[[is xiMiyHOro
MOM'SIKIIICHHS BOJW JIA0OpPAHT J0Ja€ 10 Hei PO3YMH HEOPTraHIYHOTrO HaTpii
kapoonaty (Na,CO;). Y pesynbrari peakiii kationn Kanbliifo MTOBHICTIO
3B'SI3YIOTHCS B 0Ca/l, 1 BOJA CTAa€ MPUAATHOIO JIJISl €KCILTyaTarlii.

3aBiaHHA:

1. 3anumith piBHSHHSA enekTpoiTiaHoi aucomialii coneit CaCl, ta Na,CO;
y BOJIHOMY PO3YHHI.

2. CknagiTh MOJIEKYJISIpHE, TMOBHE 10HHE Ta CKOpPOYEHE 10HHE pPIBHSIHHS
peakIlii B3aeMO/Iii MK IIMMU JBOMAa CUJIbHUMU €JIEKTPOJIITAMHU.

3. TlosicHITh Ha OCHOBI Teopii AppeHiyca, 3aBAsIKM YTBOPEHHIO SKOI came
MaJIOpO3YMHHOI HEOPTaHIYHOI CIOJIYKH JIaHa peakiis OOMIHY B pO34MHI niepedirae
HEOOOPOTHO (JI0 KIHIIA).

MeToauyHi pekoMeHaalil 10 opraHizaunii caMoCTiiiHOI / iHAUBIAyaJIbLHOI
podoru

1. Po3paxyHOK MOJSIPHOCTI PO3YMHIB JIJIsi XIMIYHOTO TpaBieHHs (opm. s
BUTOTOBIICHHS KJiimie Quekcorpadcbkoro abo TrIMOOKOT0 JPYyKYy METOJI0M
XIMIYHOTO  (ppe3epyBaHHS/TPABJICHHS BUKOPUCTOBYIOTH PO3UYMHU  CHJIBHHUX
HEOpPTaHIYHUX OKWCHUKIB, Hampukiana, kami mnepmanranary (KMnQO,). VY
nabopaTopii € po3uuH I1i€i coii 3 MoJisipHOIO KoHIeHTpaliieo Cy = 0,25 Momb/m.
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[mKeHepy-TexHonory MOTPiOHO MPUTOTYBAaTH 2 J PO3YMHY IS 3alpaBKd
JOCTIAHOT BaHHU TpaBiieHHs. OOYHCHITh, Ky Macy CyXoi MIHEpaJbHOi COJii
KMnO, Heo6xinHo Oys0 O BUTPATUTH AJI IPUTOTYBAHHA TaKOTo 00'€MY PO3UYUHY.

2. BB Garato3apsaHUX €JEKTPOIITIB Ha KOAryjislilo Ta OYHUIICHHS
CTIYHUX BOJ JApykapeHb. [Ipu oOuuIeHHI MPOMUCIOBHX CTOKIB JIPyKapHI BIJ
3QJIMIIKIB MITMEHTIB Ta JAPIOHOAMCIEPCHUX YaCTOK MiHEpaJIbHUX HAIIOBHIOBAYiB
narnepy y pO3YHMH BBOJSATH HEOPTraHIYHMM KOAryJsitHT — aJIOMIHIM cynbdar
Aly(S04);. CxnaaiTeh piBHSHHS IUCOITAIT i€l comi y BomHOMY po3unHi. [10sSCHITH,
4OMy YTBOPEHHs OaratosapsiHuX KaTioHiB Al’* 3HauHO edexTrBHinIe HelTpanizye
HETaTHUBHUN 3apsj] KOJIOIMHUX YaCTOK Yy BOJI TOPIBHIHO 3 OTHO3APSIHUMH
kationamu Hatpiro (Na ).

3. MaTemaTuuHuil po3paxyHOK 10HHUX KOHIeHTpauii ta pH mis odceernoro
3BOJIOKCHHS. J[711 TOYHOTO KOHTPOJIIO YMOB 3BOJIOKEHHS OQceTHUX (opm
7a00paHT MIATOTYBaB MOJEIBHUN PO3UMH cuiibHO1 xsopuaHoi kuciotu (HCI) 3
MossipHOIO  KoHIeHTpariero 0,001 Monw/in. Bpaxkaroum, 1m0 1€l CHIbHUN
CJIEKTPOIIT nucolitoe moBHICTIO (& = 100%), BU3HAUTE MOJISIPHY KOHIICHTPAILIIIO
ionip Timporeny [H'] y mpoMy po3umHi, po3paxyiiTe BojHeBmil mokasHuk pH
JTAHOTO PO3YMHY Ta CIPOTHO3YHTE, SK 3MIHUTBCS KOJIpP YHIBEPCAIBHOIO
IHIUKATOPHOTO TMAarepy Mpy 3aHypPEHH1 y 1Iel PO34HH.
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JIABOPATOPHE 3AHATTS Ne 7
Tema: OKMCHO-BiIHOBHI MPOLECH.

Merta 3aHATTH

3aKpinuTU 3HAHHS PO MPUPOAY OKUCHO-BIIHOBHUX peakiiit (OBP), moustTs
«CTYIIHb OKHCHEHHS», «OKHUCHHUK», «BIJIHOBHHMK», «IIPOLIEC OKHUCHEHHS» Ta
«TIPOIIEC BITHOBJICHHS»; OCBOITH METO] €IEKTPOHHOTO OallaHCy ISl PO3CTABJICHHS
KOe(]iIlIEHTIB 'y HEOpPTraHiYHUX PIBHAHHAX. EKCIepUMEHTaIbHO JIOCTIIUTH
3aJIeKHICTh OKMCHHUX BJIACTUBOCTEH MiHepaldbHHMX cojieil Bin pH cepemoBumia Ta
HABYUTHCS MPOTHO3YBaTH MPOoAyKTH OBP 111 KOHTPOIIO TEXHOIOTIYHUX MPOLIECIB
XIMIYHOTO TpaBipyBaHHsI, TACUBAIlli METaJIIB T4 OYUIIICHHS CTIYHUX BOJ.

KoHTpoabHi 3anuTanHs

1. JaiiTe  BU3HAYCHHS  OKHCHO-BIJHOBHMM  peakiisiM. Yum  BOHH
BIJIPI3HAIOTHCA BiJl peaKiliii oOMiHy?

2. Illo take ctyminb okucHeHHsA? ChopmytolTe MpaBuiia HOro BUSHAYCHHS B
HEOPTaHIYHUX CIIOTYyKaX.

3. SIxi mpoliecu Ha3WBAaIOTh OKMCHEHHSAM, a SKI — BiIHOBIEHHsM? Sk mpu
[[bOMY 3MIHIOETHCS CTYIIHb OKUCHEHHS €JIECMEHTIB?

4. XTO TaKHi OKHUCHHUK, a XTO — BIJTHOBHUK?

5. SIxi HeopraHiYH1 PEYOBUHM BUSBIISIIOTH (PYHKIIIIO TIIbKA OKUCHUKA, TUIBKU
BIJIHOBHHKA, 400 MalOTh OKMCHO-BITHOBHY ABOICTICTh? HaBemiTh mpuKiIaIy.

6. Y YoMy moJiirae cyTb METOAy eynekTpoHHoro Oanancy? Ilfo Take 3akoH
30epekeHHs 3apsny?

7. Ha3BiTh HaliBaXXJIMBIILI JJAOOPATOPHI T4 TPOMHCIOBI OKUCHHUKH.

8. Ak xapakrtep cepenoBuia (Kucie, HEUTpalbHE, JY>KHE) BIUIMBAE Ha
rMOVHY BITHOBJIEHHS epMaHranar-aHiony (MnQOy,)?

9.4x1 icuyrorb Tunu OBP (MDKMONEKYINSpHI, BHYTPIIIHbOMOJEKYIISIPHI,
aucrpornopiiionyBanss)? HaBeaiTs mpukiaiu.

10. SIke 3Ha4YeHHS MalOTh OKHUCHO-BIAHOBHI MPOLIECH Y BOJOOYHUIIECHHI Ta
3HE3apaKEHHI CTIYHUX BOJ| MOJIrpadiuHuX MiAMPUEMCTB BiJl 3aJUIIKIB OApBHUKIB
Ta TOKCUYHUX BIJTHOBHHKIB?

IHCTPYKTHBHO-METOAMYHI MaTepiaau

OKMCHO-BIJTHOBHI pe€aKkIlii € OCHOBOI 0aratbox (HOpPMHHUX, 3aXUCHUX Ta
aHATITHYHUX TIPOIECIB Y BUJABHUYO-TIONITPAPIIHOMY KOMIUIEKCI.

XimiyHe TpaBJeHHd Ta (opMHi mnpouecu. CTBOPEHHS JPYKapChKUX
€JIEMEHTIB Ha MIJHUX IWIIHApPAaX PpOTalliHOro INHOOKOro JpyKy abo
BUTOTOBJICHHS MAar”i€eBUX KJIIIE [Js TUCHEHHA Oa3yerbcsi Ha OBP. Po3uun
okucHuka (Hanpukiaa, GepyMm(Ill) xmopum) BigOupae eIeKTPOHU Y MOBEPXHEBUX
aTOMIB MeTaly, MEepeBOASYM iX Yy pO3uumHHY (opmy comell, 3aBASKA YOMY
bopmyeThcs TOUHUM MiKpopenbed hopmu.

Bniue pH Ha ximiuni tpancdopmamii. OnuH 1 TOM caMuii OKHCHUK
MOBOJUTHCS a0COJIOTHO TO-PI3HOMY 3aJ€KHO BiJl KHCJIOTHOCTI PO3YHHY.
Hampuknaz, kamiii mepMaHraHat y KUCIOMY CEPEJIOBHINI NpUIMAE 5 eIEKTPOHIB
(3HEOAPBIIOETHCS), Y HEUTpaATbHOMY — 3 elneKTpoHu (Bunaaae oypuit ocagx MnQO,),
a B CWIBHO JIy’)KHOMY — Juiie 1 enexkTpoH (YTBOPIOEThCS 3€JICHUN MaHTaHaT
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K;MnOy). Lle no3Bosisie TEXHOJOTY pEryjaioBaTH TIMOWHY OKHUCHEHHS TIpU
peKymnepailii Ta 3HEIIKOXKEHH]1 TPOMUCIIOBUX IJIaMiB (DOPMHHUX IEX1B.

Kopo3is Ta mnacuBamis MeTagiB JAPYKAPCbKUX MAamuH. PyiiHyBaHH:A
MeTaJIeBUX KOHCTPYKIIiH, paM MaiirH, ¢apOOBUX BaTiB IMij J1€:0 BOJOTH H KHUCHIO
€ HeOaxanum OBP-nponecom, e Meran BHCTyIae BiTHOBHMKOM. Hapmakw,
0o0poOKa TMOBEPXOHb CHJIIBHUMH OKHCHUKaMH (HITPATHOIO KHCJIOTOK UM
XpoMaTaMu) J03BOJISIE IITYYHO CTBOPUTH HAATOHKY, HIUIbHY OKCHJHY IUIIBKY —
MIPOBECTH MACHBAITII0, SIKa 3yMUHSE TIOIaIbIIe OKUCHEHHS METaIy.

ExcnepuMeHTaIbHA YACTHHA

3apaanna 1. JlocaigxkeHHsI 3aj1€2KHOCTI OKHCHHX BJIACTHBOCTEN KaJiii
nepmanranary (KMnQ,) Big xapakrepy cepefoBHIIAa PO3YHUHY.

IMocyn Tta peaktuBu: llltatuB i3 mpobipkamu, MIMETKH; POZYMHH: Kaii
nepmanradary (KMnQO,, 0,05 M), matpiii cyasdity (Na,SOs, 0,1 M), cynedarroi
kucinotu (H,SO4, 10%), natpiit rigpokcuay (NaOH, 10%), nuctunboBaHa Boja.

Xix poooru:

1. Y Tpu npo6ipku HaNMHTE 10 2 MJI PO3UUHY KaJliii IepMaHTaHaTy.

2. CTBODITH pi3HE CEPEIOBUIIE Y TPOOIPKAX:

Y mpoGipky Ne 1 momaiite 1 M po3uuHy Cyinb(aTHOI KHUCIOTH (KHUCIE
CEPEIOBHIIIE).

Y npobGipky Ne 2 ngomadite 1 M auctriboBaHOi BOaW  (HEWTpabHE
CEpEOBUIIIE).

VY nipobipky Ne 3 nonaiite 1 Mi1 po3uuny JIyry (Jy>KHE CEPEIOBHIIIE).

3.V KoxHy npoOIpKy KparuisiMu T0AaBaiTe PO3YMH BIJHOBHHUKA — HATpPId
CyJb(DITY, CTPYLIYIOUH MPOOIPKH.

4. 3adikcyiiTe 3MiHH, IO BiAOYBAIOTHCS B KOXKHIU 3 MPOOIPOK.

Cryninb
: . IIponyxt OKUCHEHHS
Howmep Cepenosuiiie BizyanbHi POy
: BIJJHOBJICHHS Manrany
npoOipKu pO3UUHY CIIOCTEPEIKECHHS :
Manrany 1CHA
peaxiii
1
2
3
Bucnosox: ChopmymtoiiTe  3aKOHOMIPHICTH ~ BIIHOBJICHHS  Kaumii

nepMaHTaHaty B pi3HHX cepeaoBuimiax. CKIAIITh CXEMH €JIEKTPOHHOTO OallaHCy
JUTSL BCIX TPhOX PEaKIIiil.
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3aBnanns 2. 'pynose po3B’sa3aHHs npodeciiiHO-OPi€HTOBAHUX KeHCiB

Keiic Nel: «HeiiTpagizanis TOKCHYHOIO CipKOBOAHIO Y NPOMHCJIOBHUX
BUKHU/IAX JIPYKAPEeHb MeTO0M PiIKo(a3HOr0 OKMCHEHHSD)

Curyamisi: VYV CTiYHHX pe3epByapax Ta CHUCTEMax pPEHUPKYJSii BOIU
baekcorpadCchbKUX MIAMPUEMCTB BHACTIIOK Jerpajiailii opraHiyHuX KOMITOHEHTIB
(>KeNaTMHOBUX Ta KPOXMAJIbHHUX 3B'SA3yIOUHMX Marepy) HAKOMUYY€e€TbCS TOKCUYHUIM
ra3 13 pi3kuM 3anaxoMm — cipkoBojaeHb (H,S). Jlna #oro meilTpasnizamii xiMiuHa
CiIy’0a €KOJIOTIYHOTO KOHTPOJII0 BUKOPUCTOBYE 0OPOOKY CTOKIB XJIOPHOIO BOJIOIO
(Cly). VY pesynbrati 11i€i OBP cynbdyp MOBHICTIO OKHCHIOETHCS 1O BHIIOT
HETOKCHYHOI CyNnb(}aTHOI KHUCIOTH, @ MOJIEKYJSIPHHHA XJIOpP BiJHOBIIOETHCS 10
XJIOPUJI-10HIB.

3aBaaHHA:

1. Hanmummite monekynsipHe piBHsSHHS OBP Mix cipkoBoaHEM, XJIOpOM Ta
BOJIOIO

2. Bu3HauTe CcTyIeHi OKUCHEHHS BCiX €JIEMEHTIB J0 1 micis peakiiii. BkaxiTs,
KU €JIEMEHT € OKUCHUKOM, a KU — BIJTHOBHUKOM.

3. CknaziTh CXeMy €eJIEeKTPOHHOTO OallaHCcy Ta pPO3CTaBTe KoeDilieHTH B
piBHsIHHI peakiii. [TosicHiTe mpouec okucHeHHss CynbQypy 3 TOTJISAY KUIBKOCTI
BIJIJTaHUX €JICKTPOHIB.

Keiic Ne2: «3ano0irannsi apapiiHOMy OKHCHOMY PYHHYBaHHI0 (pOPMHOIO
Ta APYKAPCHKOI0 YCTATKYBAHHSI»

Curyanis: [1ig yac n1aHOBOrO0 TEXHIYHOTO 0OCIYyTOBYBaHHS (DOPMHOTO IEXY
NOMIYHUK JpYyKapsi BUPIMIMB OYUCTUTH 3alli3HI CTAaHUHU Ta PE3EpByapu BIJ
CTIMKOIO MIHEpPaJIbHOIO HAKHUILy 1 TEXHOJIOTIYHOIO Harapy 3ajJMIIKaMH
KOHLIeHTpoBaHOi HIiTpaTHOI KHUCIOTH (HNO;3). T'onOBHMI TEXHOJOr HETraiHO
3YIMIUHUB TPOIIEC, TMTOSCHUBIIH, IO KOHIIEHTPOBAHA HITPAaTHA KUCJIOTA € TIOTYKHUM
OKHCHUKOM 3a paxyHOK HiTporeHy B CTymneH1 OKMCHEHHS +5. 3amicTh 0€3MeYHOro
OUHUIIEHHSI BiNOYAEThCSI 1HTEHCUBHE OKHCHO-BIJIHOBHE pYyHHYBaHHS (KOpPO3is)
CaMHUX 3aJTI3HMX JICTAJICH 13 BUIIJICHHSIM «JIMCSYOTO XBOCTa» — OypOro TOKCUYHOTO
ra3y Hitpores(I1V) okcumy.

3aBaaHHA:

1. Hamumite  monekynspue  piBHsHHA  OBP  B3aemonii  3amiza 3
KOHIIEHTPOBAHOIO HITPATHOIO KMCJIOTOIO MTPU HArpiBaHHI.

2. CkJIagiTh CXeMy €JIEeKTPOHHOro OanaHcy, BU3HAauUTe KoedimieHTH. BKaxiTh
PEYOBHHY-OKHCHUK Ta PEYOBHHY-BiTHOBHUK.

3. OOrpyHTyiiTe, YOMY HITpaTHa KHCIOTa HIKOJW HE BHUJUISE BOJACHBb MPHU
B3a€MO/IIi 3 METaJIaMM, Ha BIJIMIHY BiJl 3BUMAMHOI XJIOPUAHOI KUCIIOTH.

MeToauyHi pekoMeHaalii 10 oprasizamii caMmoCTiiHOI / iHIUBIAyaILHOI
podoru

1. EnextponHmii OamaHC y TEXHOJOTIAX TepMmorpadiudoro npyky. I[lpu
BUTOTOBJICHHI CTICIIAIbHUX MAaKyBAJIbHUX MaTepiaiiB 13 TEPMOUYTIMBUMH IIapaMHU
ab0 TIpH aHaJi31 YUCTOTHU COJIEH BUKOPUCTOBYIOTH PEAKI[II0 TEPMIYHOTO PO3KIATY
OeprosieToBOi coimi (Kadiil XJIopary) y HNpHUCYTHOCTI MIHEpaJbHOTO Kartaji3aTopa
MnOQO,: HamumIiTe PIBHSHHS pEakilii, BU3HAYTE CTYINEHI OKHCHEHHS Ta CKIIAITh
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cxeMy enekTpoHHoro Oamancy. Jlo sxoro tumy OBP nanexuts ueit mporec?
[TosicHITH YOMYy.

2. AnamiTuyHe BU3HA4YeHHs MiHepaibHOro 3aiiza (IlepmanranaTomerpis).
JI71s1 KOHTPOJIIO SIKOCTI HAHECEHHS MIJHUX Ta HIKEJIEBUX IMOKPHUTTIB Ha JAPYKAPCHKI
HUJIHIPH HEOOX1THO TOYHO KOHTPOJIIOBATH BMICT JoMimIoOK 10HIB Pepymy(Il) B
esekTpoiTi. Metos ananizy 0asyerbes Ha OBP y kucinoMmy cepenoBuiii:

FGSO4 + KMIIO4 + HZSO4 — FGQ(SO4)3 + MHSO4 + KQSO4 + HQO

Po3ctaBTe KoedimieHTH METOAOM eJNEeKTpPOHHOro OamaHcy. OOYHCHITB, SKY
macy iouiB Fe** Moxxe okucHumtH 1 Mo Kamili mepMaHraHaTy BiAmOBiZHO 10
3HaWJEHUX KOCQIIIEHTIB.

3. OkxuCHO-BIIHOBHA JBOICTICTh Yy TIpoliecax MiJTOTOBKKA TNamepy Ta
BuOimoBanHsA. [imporen mepokcua (H,O,) mHMpoKo BHKOPHUCTOBYETHCS B
IEJTI0JI03HO-TIAIEPOBIA  TPOMHUCIOBOCTI SIK €KOJOTIYHO YHCTHH BimOiTtoBad
MaKyJaTypHOi Macu Ta aHTUCENTUK. OKCUTEH y Hiil Mae TPOMDKHUMA CTYIIHb
okucHeHHs -1. CKIaaiTh eNeKTPOHHUN OallaHC JJIsl peaKIfii:

H202 + KI + HQSO4 - Iz + KQSO4 + HZO

H202 + KMI’IO4 + HQSO4 — 02 =+ Ml’lSO4 + KQSO4 + HQO

3po0iTh BUCHOBOK, y SIKOMY 3 IIUX IPOILIECIB NEPEKUC BOJHIO BUKOHYE POJb
OKHCHUKA, a B AKOMY — BITHOBHUKA. [I0SICHITH 11€ Ha OCHOB1 MEPEX0/1y CJIEKTPOHIB.
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JIABOPATOPHE 3AHATTS Ne 8

Tema: OCHOBHiI KJIACH HEOPraHiYHUX CHOJYK. 3B’SI30K MiK KJacamu
HEOPraHiYHMX CIOJIYK.

Merta 3aHATTH

3aKpinuTH ¥ CUCTEMATHU3yBAaTH 3HAHHS MPO KiIacu]ikallilo HEOPraHIuHUX
pPEUYOBHH, iXHIO HOMEHKJIATYpy Ta XIMI4HI BJIACTHBOCTI; HABUYHUTUCS PO3PI3HATH
COJICTBOPHI (KHCJIOTHI, OCHOBHI1, aM(POTEpHi) Ta HECOJICTBOPHI OKCH/IU, CEPE/IHI Ta
KHCIII COJIi, TyTW Ta HEPO3UYMHHI OCHOBH. EKCIIEpUMEHTAIBHO JOCTIAUTH XIMIUHI
BJIACTHBOCTI Ta CIOCOOM B3AaEMHOTO TIEPETBOPEHHS HEOPraHIYHHUX cnonyK'
HABUUTHUCS CKJIAJATH PIBHSHHS PEaKIliid, 1110 BII[O6pa)KaIOTI> TCHETUYHHUHA 3B’SI30K
MDK pI3HUMH  KiIacu(ikamifHUMH TpynaMyd MeETaliB 1 MarepialiB, sKi
3aCTOCOBYIOTHCS Y BUJABHUUYO-TIONITPa)iIHOMY KOMILICKCI.

KoHTpoabHi 3anuTanHs

l1.Ha ski OCHOBHI KJIacu TOJAUIAIOTh HeopraHiyHi crnonyku? [laiTe
BU3HAYCHHS KOXKHOMY KJIacy.

2.4k xnacudikyroTe okcuau? YuM NPUHIKIIOBO BIAPI3HSIOTHCS 32
XIMIYHUMH BJIACTUBOCTSIMHU KHMCJIOTHI, OCHOBHI Ta am¢oTepHi okcuau? HapemiTh
MPUKIIAIN.

3. SIki okcHIM BITHOCSITH A0 HECOJIETBIPHUX?

4. Slk xnacuikyroTh OCHOBM 3a PO3YMHHICTIO Yy Bojai? Ski cnernudiuHi
BJIACTUBOCTI MAIOTh JIyTY MOPIBHSAHO 3 HEPOZUMHHUMHU Y BOA1 T1JIPOKCUAAMU?

5. OxapakrepuszyiTe XIMIYHY TpHUPOAY Ta BIACTHUBOCTI aM(pOTEPHUX
TIAPOKCH/IIB HA MPUKJIIAJ1 HUHK TAPOKCHIY ad0 aTtOMIHIN TIpPOKCUY.

6. Ik xnacu@ikyrOTh MiHEpaJbHI KHUCJIOTHM 32 CKJIQJHICTIO aHIOHAa Ta
KUIBKICTIO aTOMIB ['1iporeHy (OCHOBHICTIO)?

7. Jlaifte  Bu3HaueHHs coyisiM. YuM  BiAPI3HAIOTBCS 3a CKIAIOM 1
HOMEHKJIATypOIO CEepEJIH1, KUCII Ta OCHOBHI COJI1?

8. lllo Take «reHeTHYHHMI 3B'SI30K» y Heopraniuniid ximii? CdopmymroiiTe
MPUHITUIN TIEPEXO/Y BiJl TPOCTOI PEUOBUHU (METaTy YU HEMETaTy) A0 BiAMOBIIHOT
COJIi.

9. 3a SKUX yMOB COJII MOKYTh B3a€EMOJIIATU 3 IHIIUMH COJIIMU a00 MeTajlaMu
y BoJHUX po3unHax? CkopucTaiTecs psSaoM aKTUBHOCTI METAIB.

10. flke mpakTUYHE 3HAYCHHS Ma€ peakilis HeUTpami3amii I OYHIICHHS
IPOMUCIIOBUX CTIYHUX BOJ JIpyKapeHb Ta YTWJII3alil 3aJMILKIB KUCIOT 1 JIYTiB
nicis pereneparitii opcetHux dhopm?

IHCTPpYKTHBHO-METOAMYHI MaTepiaau

Y BuaaBHuYo-nomirpadiyHOMy  BUPOOHHMLTBI, (OPMHHX IeXax Ta
aHATITUYHOMY KOHTPOJII MartepiajiB 3HAHHS BJIACTUBOCTEW HEOPTaHIYHUX KJIACIB
PEYOBHH € 0a30BUM IHCTPYMEHTOM JIJIsl KEPYyBaHHS XIMIYHUMU IIPOLIECAMU.

Kaacugikauiiinnii minxig y HeiiTpasizauii BigxoniB mexiB: Po3zyminus
XIMIYHOTO XapakKTepy CHOJYK JO03BOJSE TMPABWIBHO MIAOUPATH PpPEareHTH IS
€KOJIOTIYHOTO OYMIIEHHSI CTOKiB. Hampukiaa, kuciai cTokd (POPMHUX IiTHHUIL,
10 MICTSITh HAIJIUIIOK MIHEPAIbHUX KHUCIOT (MICJSI TPaBIEHHS MiJli YU ITUHKY)
ab6o kucnotHux OkKcuAiB (SO,), HEUTpaTi3ylOTh 3a JOMOMOTOI0 JIEHIEBIIOTO
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ocHoBHOTrO okcuay (BamHa CaQ) a6o myry (NaOH). [ns veiitpamnizaiii Ha UKy
JY)KHUX PO3UMHIB (TICs TPOSBICHHS O(PCETHUX IIACTUH) BUKOPHCTOBYIOTH
cabKi MiHEpaJIbHI UM OpraHIvH1 KUCIOTH.

AmdoTepHicTh Yy BOJAOOYHMIIEHHI Ta Koaryjasauii: Jleski HeopraHiuHi
CIIOJTYKH MarOTh MOJIBIIHY HPHUPOJIY — 3/1aTHI B3a€MOISATH 1 3 KHUCIOTaMH, 1 3
ayramu. [0 BracTuBiCTh amMGOTEpHUX TIAPOKCUIIB, HANPHUKIAA aTIOMIHIN
rigpokcuny Al(OH);, akTUBHO BHKOPHUCTOBYIOTH Yy TMpOIECaX OYHUIIECHHS
IPOMHUCIIOBUX BOJ JpyKapeHb BiJ 3ajHINKIB MITMEHTIB: 3anexHo Big pH
CepeIOBHINA, IIeH T1IpPOKCHU MOKE 3MIHIOBAaTH CBiH 3apsia 1a Gopmy, epeKTUBHO
3aXOIUTIOIOYM YacTOYKH OapBHHKA I BHIAJAlOYd B OCaJ y BHUIJISAl BEJIUKHX
TJTACTIBITIB.

I'eHeTHYHi JAHIIOTH SIK OCHOBA NMPOMMCJIOBHX TeXHOJIOriii. OTpuMaHHS
OyAb-IKOTO LITFOBOIO MIHEPAJBHOTO TMPOAYKTY abo pereHepailis MeTaliB
(HampukiIan, BUIUICHHS YMCTOI MIAI 4 cpibia 3 BIANpPAlbOBAHUX PO3UYMHIB)
0a3yeTbcsl Ha TMOCTIJIOBHUX XIMIYHMX IMEPETBOPEHHSIX 3a cxeMoio: Mertan (abo
Hemeran) — Oxcun — Tigpokcun (ado Kucnora) — Cinb. Po3ymiHHS mux
3B'SI3KIB  JIO3BOJISIE 1HXKEHEPY-TEXHOJOTY KOHTPOJIIOBATH MPOIECH XIMIYHOTO
rpaBipyBaHHs Ta MiHIMI3yBaTU KUIbKICTh MOOIYHUX HEOPTaHIYHUX HIIaMIB.

ExcnepumeHTasbHa YacTHHA

3aBnanna 1. ExcriepuMeHTalbHE MOJCJTIOBAHHS T'€HETHYHOIO 3B'SI3KY
MIK KJ1acaMM HeOPraHiYHHUX CIOJIYK.

IMocyn ta peaxktuBm: IlltatuB i3 npobOipkamu, Tpumayd sl MPOOIPOK,
cnuptiBka; po3unHu: KynpyM(Il) cynsdary (CuSO4), Hatpiii rizpokcuny (NaOH),
xjaopuanoi kuciotu (HCL), 3anizuuii 3auniieHuit Apit abo nopoiok 3aiiza (Fe).

Xix podorm:

1. OTpuMaHHs HEPO3YMHHOIT OCHOBH (T1ApOKCHUAY): Y MpOoOIpKy HAMUITE 2 MII
po3unny kynpym(Il) cynedary 1 nomaiite 1 mu po3uuny ayry. 3adikcyiTe mosBy
ocajly Ta Moro KoJip.

2. Tepmiunuii po3kiaa TIAPOKCHUAY A0 okcumay: OOepexHO 3aTHUCHITH
npoOipKy 3 OTPUMaHUM OCaJOM y TpUMaul Ta Harpiite y moiayM'i majabHHUKA.
Crniocrepiraiite 3a 3MiHOIO KOJIbOPY OCay.

3. Po3unHeHHs OKCUy B KUCIIOTI (OTpUMaHHs coJi): Jlo yTBOPEHOT0 YOpPHOTO
ocazly AojanTe 2 Ml pO34HHY XJIOPUAHOI KUCJIOTH 1 37IeTKa miairpiite. 3adikcyiite
3HUKHEHHS OCajy Ta 3MiHY 3a0apBJICHHS PO3UUHY.

4. Peakuis 3amilieHHs (TeHETUYHUN Mepexia A0 1HIIOTO MeTany): Y pO34HH
OTPUMAHOI COJII OMYCTITh 3aUMINCHUN 3ali3HUU JpiT (ab0 JomaiiTe MOPOIIOK
3amiza). Yepes 2—3 XBUIMHU BUUMITH JPIT 1 3a(IKCYyHTE 3MIHU.
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BizyanpHi ciocTepekeHHs MousnekynspHe
Eran . Tun peaxmii 3a : . .
(koumip, BUTIISIA L PIBHSIHHS XIMI4HO]
poLecy KJIacU(IKaII€I0
0caTy/pO3UrHY) peakitii
Eram 1
Eram 2
Eram 3
Eran 4

Bucnosox: Ha oCHOBI NMpoOBEIEHUX JOCHIIIB 3alMINITh MOBHUN T'€HETUUHUI
JAHIFOKOK MEPETBOPEHHS pe4oBUH Mifl. [10SCHITH, SIK TN HEOPraHIYHOTO Kiacy
CIOJIYK BU3HAYA€ MOT0 3/1aTHICTh PEaryBaTH 3 KUCJIOTAMH YU JIyraMHu.

3aBaanns 2. I'pynose po3B’si3aHHA NPoQeCiiiHO-OPiEHTOBAHMX KeHCiB

Keiic Nel: «Bu0ip Heopra”iyHux peareHTIiB JJIsl HeHWTpaJi3auii KHUCJIUX
BiAIPabOBAHUX TPABUJIbHUX PO3YHMHIB (P)OPMHHUX LEXiB»

Curyanis: Ha npomucioBoMy MalJaHUMKy JpyKapHI  BHACIIJIOK
POMHUBAHHS (DOPMHUX IIIACTUH YTBOPHIIMCA CTIUHI BOJIU 3 BUCOKOIO KUCIOTHICTIO
(pH=12,5), mo 3yMOBJIEHO HAasBHICTIO BUIbHOI CyJIb(aTHOW KHUCIOTH Ta
pozuunenoro ¢epyM(lll) cynedary. [lepen ckumaHHsSIM y 3arajibHy KaHali3alliio
BOJy HEOOXI1JHO HEWTpali3yBaTH 0 OE€3MEYHOro HEUTpasbHOTO 3HaueHHs pH Ta
MOBHICTIO OCaaWTH TOKCHUYHI 10HM 3amiza. Ha ckimanl mianpwemMcTBa € Tpu
HeopraHiyHi pedoBuHu: Kaibllid okcuy (CaO), cummi(IV) okcun (Si0,) Ta
Hatpiit xaopuy (NaCl). XiMik-TexHOIOT Mae BUOpATH TPaBUIILHUMN peareHT.

3aBaaHHn:

1. Po3noainite 3amponoHoBaHi Tpu pedoBuHu (Ca0, Si0,, NaCl) 3a knacamu
HEOPraHIYHUX CMOIYK. BKaxiTh IXHIM XIMIYHUN XapaKTep.

2. OOrpyHTyiTE 3 XIMIYHOrO NOTJSAY, YoMy KBapuoBui micok SiO, Ta
kyxoHHa ciib NaCl € abcontoTHO HEMPUAATHUMU JUIsl HEeWTpamizauii cyab(arHoi
KHCJIOTH Ta OCaPKCHHS 3aJ113a.

3. 3anuuiiTe pIBHSAHHA peakiiil HelTpamizamii cyiab(aTHOI KHUCIOTH Ta
ocajkeHHs 10HIB @epymy(I1l) y Burnsaal rigpokcuay 3a JA0MOMOTO0 BHOPaHOTO
pearenty (CaO), BpaxoBYIOUH HOTO TMOMEPEIHIO B3aEMOJIIIO 3 BOAOK (YTBOPEHHS
BAITHSAHOTO MOJIOKA).

Keiic Ne2: «TexHoJsoriuni pu3sukm Ta XimiuHa pyiiHanis [peraJeit
APYKAPCHKUX MAILLHUH NPH BUKOPUCTaHHI aM(oTepHUX MeTaTiB»

Curyanis: Ha nepepo6HO-niomirpadiyHOMy MiANPUEMCTBI JIJIT MOJEpHI3aIli
JHIA aBTOMATUYHOTO MUTTS Ta MOJa4yl PO3YMHHUKIB TEXHIYHUN BIJIIT 3aKyIUB
NapTiio CIOJYYHUX BY3JIB Ta TPYOOK 3 ajJtOMiHIEBUM MOKpUTTAM. I[Ipore mij yac
MIEPIIOTO K LMKy CaHITApHOI OOpOOKH 00JagHAHHS 3 BUKOPUCTAHHSIM rapsyoro
PO34YMHY CUJIBHOTO HEOPraHIYHOIO JYry — HaTpiil TIAPOKCHIY — CIOCTEpIrajocs
OypxJMBe BUIJICHHS Tra3y, pyWHYBaHHS CTIHOK JeTallel Ta po3repMmeTu3arlis
cucteMu. ['010BHMIA TaOOPaHT NOSICHUB 1€ aM(POTEPHOIO MPUPOI0I0 ATIOMIHIIO.
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3aBnaHHA:

1. laiiTe BU3HAUEHHS MOHATTIO «aM@oTepHICTb». [[0 gKoro kiacy crnoiyk
HaJeXaTUMe PEUOBUHU, 1110 YTBOPIOETHCS HA MOBEPXHI ATIOMIHIIO MTPU B3aEMOIII 3
BOJIOTOIO?

2. 3anuuIiTh pIBHSAHHS PEaKIlli B3a€MO/I1i METAIIUYHOTO aJTIOMIHIIO 3 PO3UMHOM
HATPIM TIIPOKCUAY Ta BOJAOI0, BPaXOBYIOUHM YTBOPEHHS PO3UYMHHOI KOMILIEKCHOI
coJil — HaTpii Terpariapokcoantominaty (Na[Al(OH)4]) Ta Buninenns Boaxto (H,).

3. 3po0iTh TEXHOJOTIYHUI BHCHOBOK: YOMY KOHCTPYKIIWHI MaTepiaiu, II0
MicTaTh  amdortepHi  enementd  (Al, Zn), xkaTeropudHo 3a00pPOHEHO
BUKOPHCTOBYBATH B KOHTAKTI 3 Ty>KHUMU J€31HDIKYIOUUMHU PO3UYMHAMH?

MeToauuHi pexkoMeHnaanii 10 opraizamii camocTiiiHol / iHIUBITYaJbHOI
podoTu

1. 'ereTryHi 3B'A3KM HEMETAJIIB y XIMIYHUX MPOIECaX BUPOOHHIITBA TATIEPY
ta Tapu. KirodoBuM mporiecoM It CTBOPEHHSI AHTUINPEHIB 1 J00ABOK J10
CHeriajJbHuX BUAIB KapTOHY € cuHTe3 opTodocdartHoi kucnotu (H;PO,) Ta ii
coseii. CKJIamiTh PIBHSHHS PEAKI[N 11 HACTYMHOTO T€HETUYHOTO JIAHI[FOXKKA
NEPETBOPEHb HEMETAIY:

P— P205 — H3PO4 — Cag(PO4)2

Ha3BiTh yci yTBOpPEHI pEUOBMHHU 3a CY4aCHOI0 HOMEHKJIATYpPOIO Ta BKaXIThb
KJIac, JI0 SIKOTO BOHH HaJIekKAaTh.

2. BrnacTuBOCTI Ta B3a€MOIIEPETBOPEHHS KHUCIUX 1 CEPEIHIX COJIEW MpHu
MIrOTOBIN manepoBoi MacH. [Ipu HacuyeHH1 BanmHsIHOT Boau KapOooH(IV) okcumom
(o BUALISAETbCS TpPU POOOTI CYMIMJIBHMX TE€Yei) CIMOYaTKy CHOCTEPIraeThes
NOMYTHIHHSI PO3YHMHY Y€pe3 YTBOPEHHS CEpPEAHBbOI COJIl — Kalbliid KapOOHaTy
(kpeliau, sika € HamoBHIOBaueM mnanepy). [Ipu TpuBajsoMmy mNpomyckaHHI razy
PO3YHMH 3HOBY CTa€ MPO30PUM, OCKUIBKH CEpPEIHS CLIb MEPEXOJUTh Y PO3UHUHHY
KHUCIIy CUIb — KaJIbIlii TifpokapOoHAT. 3amuiiTh PiBHSHHS 000X IMOCIIIOBHHUX
peakiiif. [1osiCHITh, UMM BIZIPI3HSIOTHCSA KUCI COJI BiJl CEPEAHIX 3a XapaKTepoM
JUCOITialti.

3. [Iporno3yBaHHs peakiiiii 0OMiHY MK COJISIMU IS aHANI3y JPYKAPChKHUX
nutamiB. Y TEXHOJIOTIYHIA J1abopaTopii BHUIABHHUIITBA HEOOXIJHO IMATOTYBaTH
YUCTUIM OcCaJl MaJIOPO3UMHHOI cOii Oapiit cynbdary uisi peHTTEHOCTPYKTYPHOTO
aHai3y MiHEpaJbHUX HAMOBHIOBaYiB (apO 1 nutamiB. 3amporoHyWTe JBa pi3HUX
BaplaHTU MOJEKYJSIPHUX pIBHSHb peaKliil Juisi OTpUMAaHHS 1€l  COdli,
BUKOPHCTOBYIOUH:

a) B3a€EMOJIIIO COJII 3 KUCJIOTOIO;

0) B3a€EMOJIII0 MK IBOMA PO3YMHHUMU HEOPTaHIYHUMHU COJISIMU.

[lepeBipTe 3a TabIMIIEI0 PO3YMHHOCTI, YM BHUKOHYIOTHCS YMOBHU Mepeodiry
peaxiiiif 0OMiHy J0 KIHIIS.
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JIABOPATOPHE 3AHATTS Ne 9
Tema: XimMiuHI eJleMeHTH-MeTAJIH.

Merta 3aHATTH

3aKpinuTH 3HAHHS TPO OCOOJUBOCTI €JIEKTPOHHOI OyIOBH aTOMIB METaliB,
ixH1 (I3MKO-XIMIYHI BJIACTUBOCTI Ta 3aKOHOMIPHOCTI B3a€MOJii 3 BOJIOIO,
MIHEpaJIbHUMHU KHUCJIOTaMU W po3uMHaMu cojied. ExcrniepuMeHTanbHO AOCHIIUTH
XIMIYHY aKTMBHICTh METaJiB Ta 1i 3aJIeKHICTh BIiJl IOJIOKEHHsS €JIEMEHTa B
eJIEKTPOXIMIYHOMY PSTy HANPYT; HABYUTHCS MPOTHO3YBATH MEePedIr HEOPraHiuHUX
IPOIECiB 32 y4acTI0O METaliB Ta IXHIX CHIOMYyK JUIsi BUPIMICHHS MPUKIATHUX
IHI)KEHEpHUX 3aBAaHb Yy BUIAaBHUYO-MoOJIrpadiuHiii ramys3i (rajJpBaHOIUIACTHKA,
XIMIYHE TpaBipyBaHHsI, 3aXUCT MAIIMH BiJ] KOPO3ii).

KoHTpoabHi 3anuTanHs

1. SIxi 0coOMMBOCTI €NEKTPOHHOI OYJOBH aTOMIB METaJliB 3yMOBIIOIOTH 1XHI
BIJIHOBHY 3/IaTHICTH? Y skux Ojokax (s-, p-, d-, f-) Ilepioauunoi cucremu
po3TanioBaHi MeTanu?

2. 1llo Take meramiuHMil 3B'S30K 1 AKi cnenudiuHi (Pi3uyHI BIACTUBOCTI
(EJIEeKTPOIPOBIIHICTh, TEIJIOEMHICTh, IJIACTUYHICTD) BiH 3a0e3mneuye?

3. Sk 3MIHIOEThCS XIMIYHA aKTHUBHICTh METANIB y TEPIoJlaXx Ta TOJIOBHUX
rpynax [lepiogu4Hoi cucteMu 31 30UIbIIEHHSM 3apsiay siapa?

4. 1o xapakTepusye eIEeKTPOXIMIYHUNA Pl HANIPYT MeTaniB? Skuii di3udHuii
3MICT CTaHJIAPTHOTO EJEKTPOTHOTO MOTEHIIaTy?

5. SIx1 meTanu 37aTHI BUTICHATH BOJEHb 13 PO3UMHIB MIHEPATBHUX KHCIOT
(xJmopuaHOi, po3BeCHOI CYIb(aTHOT)?

6. OnuIITh 0OCOOJMBOCTI B3a€EMOJIT JIy>)KHUX Ta JIY’KHO3EMEJIbHUX METaJiB 3
BOJOI0. SIKi MPOAYKTH MPHU LIbOMY YTBOPIOIOTHCA?

7. YoMy JiesKi aKTMBHI METaJId (HANpUKIIAJ, adlOMiHIi, XpoM) CTIMKI A0 Aii
BOJIM Ta KHCHIO 3a 3Bu4aitHux ymoB? Il{o Take macuBarisi?

8. SIk B3a€EMOMIIOTh METaIM 3 PO3YMHAMH COJieH I1HImUX MeTanmiB? Ske
IPAaBUJIO KEPY€E LIUMHU ITpoLecaMu?

9. V¥ yomy mossirae BiAMIHHICTh y BJIACTUBOCTSAX CIOJIYK THITIB OKCHIIB Ta
T1IPOKCU/IIB JIJISi METAIIB TOJIOBHUX (S-, p-) Ta moO1yHuX (d-) miarpymn?

10. SIxi HeopraHiuHI METOJU 3aXUCTy METAJIeBOr0o 00JaHAHHS Bi KOPO3ii BU
3Haere?

IHCTPpYKTHBHO-METOAMYHI MaTepiaau

Y  cywacHomMy moJirpapiyHOMy MAalIMHOOYIyBaHHI Ta  (OpMHOMY
BUPOOHUIITBI METaIu (QJIFOMIHIN, Milb, IIMHK, MarHii, cTajb, XpOM) € OCHOBHUMU
KOHCTPYKIIHHUMHU MaTepianiaMu. KepyBaHHS iXHIMU BJIaCTUBOCTAMM 0a3yeThCsl Ha
3aKOHAaX HEOPraHIYHOI XIMii.

Psiq akTHBHOCTI IK OCHOBA CyMiCHOCTI MaTepiaJjiB APyKAPChbKUX MALIUH.
[Tpu mpoekTyBaHHI Ta eKCIUTyaTallli IPyKapChKUX MAIIMH Ba)KJIMBO BPAaXOBYBATH
MOJIOKEHHST METaJIB y psiy Hanpyr. be3nocepenHiili KOHTaKT JBOX PI3HUX METAIIIB
(HampuKIIaM, CTaJeBOTO PAKEIBHOTO HOXKAa Ta MITHOTO/XPOMOBAHOTO IHIIIHJpA
rMOOKOr0 JPYKY) y BOJOTOMY XIMIYHO arpecMBHOMY cepenoBulll (apou
MPU3BOJUTH IO YTBOPEHHS MIKpOTaJIbBaHIYHOI Tapu. Y TaKoMy TIpolieci OuTbIIn
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aKTUBHUM MeTall (CTalb/3ai30, M0 CTOITh JIBIIIE Yy PAIy HAMPYT) MiIAA€THCS
MIPUCKOPEHOMY OKUCHEHHIO (KOpO3ii), 1110 BUBOJUTH O0JIaTHAHHS 3 Jafdy.

Cneundika d-ejemeHTiB y rajbBaHoTexHiui. MeTtanu noOiYHMX MATPyM
(xpoMm, MaHraH, ¢epyM) MarOTh HE3alOBHEHUU MEPEA30BHIMIHIN d-eleKTpOHHUMN
nijpiBeHb. lle 3yMOBIIO€ HAsBHICTH Y HUX 3MIHHUX CTYICHIB OKHUCHEHHS Ta
3/IaTHICTb YTBOPIOBATU IIUPOKUN CIEKTP CIOJIYK — BIJ OCHOBHHX (y HUXKYHMX
CTYINEHsSIX OKUCHEHHs, Hampukiang FeO) mo amdorepnux (Fe,O;, Cr,O;) Ta
KucnoTHUX (y BUIIMX cTyneHsx, Hanpukian CrOs). 3patHicTe d-eIeMeHTIB 10
eJIEKTPOXIMIYHOTO BIJHOBJICHHSI JTO3BOJISIE HAPOUIYBAaTH Ha (YOPMHHUX IHIIIHIPAX
TBEp/i poOoUl IIapu Miji Ta XpoMmy.

Jly:kHo3eMeJIbHI MeTa/Iu Ta TBEPAICThL BOAM B ApyKapHi. HasBHICTH 10HIB
Ca™ ta Mg”" y BomompoBimHili Boai Bu3HAuae ii TEXHONOri4HYy TBepHiCTh. [l
MPUTOTYBaHHS O(CETHUX 3BOJIOKYBAJILHUX PO3YHMHIB TBEPICTh BOJIM IOBUHHA
CYBOpPO KOHTpOJIOBAaTHUCS, 1HaKImie coiii Kanplito BuUMagaTUMyTh Ha TOpax
3BOJIOKYBAJIbHUX BaJIMKIB, BUKJIMKAIOUM IXHE «3aCajlOBaHHSI» Ta BTpaTy
ripodiILHOCTI.

ExcnepumeHTasbHa YacTHHA

3aBaannsa 1. JlocaixkeHHs] BiTHOCHOI XiMiYHOI AKTHBHOCTI MeTaJliB Ta
IXHbOI B3a€EMO/Il 3 PO3YNHAMM MiHEPAJIbHUX KUCJIOT i coJieil.

IMocyn ta peaktuBm: lllTaTuB i3 npobipkaMu, HaKIayHUN Mamip, CKISHI
NajJuyky; 3pa3ku MeTamiiB: MUHKY (Zn), 3am3a (Fe), miai (Cu), amominio (Al);
po3unnu: xyopuaHoi kucnotu (HCl, 10%), kynpym(Il) cynedaty (CuSO,), nunk
cynbdaty (ZnSOy).

Xix podorm:

1. Baemoaisi MeTaugiB 3 KHCJI0TAaMU: Y TpU NpOOIpKH HaIMTE MO 2 MII
PO3YMHY XJOPUAHOI KUCIOTH. Y TMepury npoOipKy BHECITh TpaHyady LHUHKY, Y
JIpYry — HIMATOYOK 3ajli3a, y TPETI0 — 3aYMIIEHUN MIMATOYOK MIiJIHOTO JPOTY.
CnocrepiraiiTe 3a 1HTEHCHUBHICTIO BHUJUJICHHS Ta3y. 3alullTh PIBHSHHSA
BIJIMOBITHUX PEAKIIii.

2. Bzaemoaiss MerajiiB 3 po3uMHaMu coJjeil: Y mpoOipKy Hanuiite 2 mi
po3unny kynpym(Il) cynasdary Ta omycTiTh Tyau TpaHyily UUHKY. 3adikcyiite
3MiHYy Ha IOBEpPXHI MeTaly Ta 3MiHy 3a0apBJICHHS PO3UYMHY 4Yepe3 5 XBUJIMH.
3anuinTh pIBHSHHS peakuii.

Bucrnosok: CdopmymntoliTe 3aKOHOMIPHICT, 3MIHM XIMIYHOT aKTHBHOCTI
METaJIB 3aJIEKHO BiJ[ iXHBROTO TOJIOKCHHS B EJEKTPOXIMIYHOMY PSIy HampyrT.
CximaniTh MOJIGKYJSIpHI Ta CKOpOYeH1 10HHI piBHsSHHA i Bcix OBP, mio
BIIOYIHCS.
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3aBnanns 2. I'pynose po3B’sa3aHHs npodeciiiHO-OPi€HTOBAHUX KeHCiB

Keiic Nel: «3amo0iranHsi eJleKTPOXiMidHIiA KOpoO3ii Ta PYHHYBAHHIO
BY3JIiB JPYKAPCHKHUX MAIIIMH Yepe3 YTBOPEHHS rajibBaHIYHUX Map»

Curyaunis: Ha nomirpadgiysomy koMO1HaTI JIJI1 MOJEpHI3aIlli CUCTEMH To1a4i
piakoi 3MuBKH y (papOOBHil armapar CTajieBOTO pe3epByapa 3MOHTYBAIM BHYTPIIIIHI
HEOpTaHivyH1 CITKU-PUIBTPH, 3adIKCYBaBIIM iX MITHUMHM 3amiinkamMu. Yepes KiibKka
MICSIIIB €KCIUTyaTallli y BOJIOTOMY CEpPEIOBHIN 3MHBAJILHUX PO3YMHIB y MICIISIX
0e3mocepeIHbOT0 KOHTAKTY CTaleBOi CTIHKM 3 MIAII0 YTBOPWJIMCS HACKpi3HI
CBUIIII Ta IIMOOKI KOPO3iiiHI BUpa3KH, X04Ya YHCTa CTalb pe3epByapa 0€3 KOHTAKTy
3 MIJITF0 MaiKe HE TTOTIIKOIAIIACS!.

3aBaaHHA:

1. Kopuctyiounchr eneKTpoXiMiuHUM PSIOM HaIpyT, MOPIBHSANWTE aKTUBHICTD
®epymy Ta Kympymy. Skuii i3 1ux MeTamiB Ma€ HUXKYHKA (OLTBIIT HETaTHBHUK)
CTaHJAPTHUN EJIEKTPOIHUN MOTEHITIaN?

2. Onumiith poOOTYy YTBOPEHOI MIKpOTadbBaHIYHOI Mapu Yy BOJAHOMY
CEpENIOBUIII: KM MeTall BUKOHYE POJib aHO/1a (PYHHYETHCS), a AKUM — KaTo1a?

3. 3anuuIiTh €JIEKTPOHHI PIBHSHHS MPOIIECIB OKMCHEHHS METally-aHO/Ja Ta
BIJIHOBJICHHS KHCHIO Ha KaTOJll B HEWUTpPaJIbHOMY CEpEIOBHIII. 3ampOonoHYyWHTe
IHKEHEpHE pIllleHHs (BapiaHT 3aMiHM Marepiaidy 3allnok abo 130JsIii) Juis
YHUKHEHHSI 1IbOTO SIBUIIIA.

Keiic Ne2: «IlacuBanis MeTaJiiB Ta aBapiiiHi PU3HKHM NPU BUKOPUCTAHHI
KOHLEHTPOBAHOI CYJb(ATHOI KHCJI0TH Y (POPMHHUX LIEXAX»

Curyanis: J{ng norpe6d AuUIbHUILI THMOOKOrO XIMIYHOTO TpaBieHHs (opm
3QJI3HUYHUM TPAHCIOPTOM Ha MIANPUEMCTBO TOCTABIAETbCA BEIMKHI 00'eM
KOHIICHTPOBaHOI Cynb(aTHOT KUCIOTH. [ONMOBHHMI iHXKEHEp 3amporOHyBaB
BUKOPUCTAaTH CTaHAApTHI LMCTEPHHU, BHUIOTOBJIEHI 3 BYIJIELEBOi cTajii, 0e3
BHYTPIIIHHOTO MOJTIMEPHOTO 3aXUCHOTO MOKPUTTS. Mosonuii 1abopaHT BUCIOBUB
MOOOIOBAaHHS, IO KHUCIIOTAa MOBHICTIO PO3YMHHUTH CTAjJCBl CTIHKHA 3 BHIUICHHSIM
BHOYXOHEOE3MeuHoro BoOJHIO. [IpoTe TexHoMOr MiATBEPAUB OE3MEUHICTH
TPaHCTIOPTYBAHHS 3aBSKU SBUIILY TACHBAIIii.

3aBaaHHA:

1. [TosicHITh 1HXKEHEPHO-XIMIYHY CYTh SBHINA «MacuBaiii» MeramiB. ki
KOHCTPYKIIIHHI MeTald mnodirpadiunoro obnaaHanHs (Hampukian, Fe, Al, Cr)
3/1aTHI TAaCUBYBATHUCS 11 JII€0 KOHIIEHTPOBAHUX KUCIOT-OKMCHUKIB Ha XOJI0117

2. OnuiiTh, IO CaMe€ YTBOPIOETbCS HA TMOBEPXHI 3ajli3a MpPU KOHTAKTH 3
KOHLIEHTPOBAHOIO CYJIb(ATHOIO KUCIOTOIO 1 YHOMY LISl HEOpraHiyHa IUTIBKA 3yIUHSIE
noJlajbllie pyHHYBaHHS METaTy IUCTEPHHU.

3. 3po0iTh  TEXHOJIOTIYHE 3aCTEPEKEHHS: YOMY TMIpH  BUIIAJIKOBOMY
po30aBJIeHH] I11€i KUCJIOTU BOJIOIO (HAMPUKIIA, MiJl Yac Hea0aaoro 3aMUBaHHS 4d
MIPOMUBAHHS IIUCTEPHU) PO3MOYHETHCS OypXJIMBE PYHHYBaHHS CTAJIEBUX CTIHOK?
3anunnTh pIBHAHHS Peakilii 3ai3a 3 po3BEJCHOI0 CYIb()aTHO KUCIOTOIO.

MeToauuHi pexkoMeHaanii 10 opradizamii caMocTiiiHOI / IHIUBINYaJbHOI
podoTu
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1. AMdoTepHi BIaCTUBOCTI CHOJYK METANIB y TEXHOJOTISIX OOpOOKHM Kiilie.
MeTanu anroMiHIi Ta HUHK HIUPOKO BUKOPUCTOBYIOTHCS SIK OCHOBA JIJIsl O(DCETHUX
IUJIACTUH Ta KJIIIE BUCOKOrO JApYyKYy. BOHM yTBOPIOIOTH OKCHUIM Ta T1IPOKCUIU 3
aM(pOTEpPHUM XapakTEepPOM, IO POOUTH iX YYTIMBUMH SK JI0 KUCIHMX, TaK 1 IO
JY>)KHUX 3ac00iB OYHMIIEHHS. 3aluIliTh MOJIEKYJSpHI PIBHSHHS peakiiiii, 0o
HIATBEPKYIOTh aMPoTepHiCTh MHK riapokcuay Zn(OH), npu ioro B3aemoii 3:

a) XJOPUIHOIO KHUCIIOTOIO;

0) BOIHUM PO3UMHOM HATPIH TAPOKCUAIY.

2. Po3paxyHOK BHIXOAY BOJHIO TNPH BHUTOTOBJICHHI IMHKOBHX Kimimre. [lpu
XIMIYHOMY TpaBipyBaHHI MITPUXOBUX IIMHKOBHUX Kiime BinOyBaerbcs OBP i3
BUJIUICHHAM Ta3y. JIabopaHT po3unHsie y BaHHI 3 HAUIUIIKOM XJIOPUIHOI KUCIOTH
BIIXOMW IIMHKOBOI IUIACTMHM Macor 13 kr , ska wmictuth 5% 1HEPTHHX
MiHepanpHUX JoMimoK. OGUHCIITh TEOpeTHUHM 00'eM (y M’ 33 HOPMANBHHX
YMOB) BOJIHIO, SKUW BHUIUIMTHCS B pPe3yJbTaTi I[LOTO MpoOIecy 1 Mae OyTu
BUJIAJICHUM BEHTWIALIEID, CIUPAOYUCh Ha CTEXIOMETpUYHI  KoedilieHTH
XIMIYHOTO PIBHSIHHS PEAKIIi.
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JIABOPATOPHE 3AHATTSA Ne 10
Tema: XimiuHI eJleMeHTH-HEMeTAJH.

Merta 3aHATTH

3aKpinuTU 3HAHHS MPO OCOOJIMBOCTI €JIEKTPOHHOI OYJJOBH aTOMIB HEMETAJIIB,
ixHe monoxeHHss B IlepionnuHiii cucTeMi Ta BHUCOKY €JIEKTPOHETaTUBHICTH;
BUBUMUTHU SIBUIIE aJOTPOMii Ta TMPUYMHU BIJIMIHHOCTEH Y BIIACTUBOCTAX
anorpornnnux ~ moaudikamii  Kapbony, Oxcureny, @Pochopy T1a Cipku.
ExcniepuMeHTanbHO AOCHIIUTH CHeuu(]iKy HEOpPraHiuHUX CIHOJYyK HEMETasiB
(BOTHEBUX CTOJYK, KUCJIOTHUX OKCHJIB), iXHI OKMCHO-BIJIHOBHI BJIACTHBOCTI Ta
HABYUTHCS MPOTHO3YBATH XapaKTep iXHBbOI B3aEMOIi B TEXHOJOTIYHUX CHUCTEMax
JIpyKapeHb (Ta3004YHUIIEHHS, 3aXUCT BiJ KOPO3ii, cTabuIi3aris BiqOUTKIB).

KoHTpoabHi 3anuTanHs

1. SIxi 0cOOMMBOCTI €IEKTPOHHOT OYJOBHM aTOMIB HEMETATIB 3YMOBIIOIOTH
iXHIO BUCOKY €JIEKTPOHETaTUBHICTh Ta MEPEBAKHO OKUCHUMN XapakTep?

2.V saxiit yactusi [lepioguyHoi cuctemMu po3TalioBaHi eJIeMEHTU-HEMETaIn ?

3. lllo Take anotpormis? SIKi IPUYUHU 3yMOBIIIOIOTH ICHYBaHHS aJOTPOITHUX
Moaudikaiiil (HaBenith npukianu 1is Oxcureny ta ®ocdopy)?

4. IlosicHiTh, YoMy anMa3 1 rpadiT, MalOyud OJHAKOBUU €JIEMEHTHUU CKJaj
(Kapbon), kaparHaAJIBHO BIPI3HAIOTHCS 32 TBEPICTIO Ta €JIEKTPOIPOBITHICTIO.

5. SIx 3MIHIOIOTBCS OKUCHI Ta BITHOBHI BJIACTUBOCTI HEMETAIB y TIepioJiax Ta
rojioBHUX rpynax? Ha3BiTh HallaKTUBHIIIMN HEMETAI-OKUCHUK.

6. OxapakTepu3yiTe 3MiHY BJIACTUBOCTEW BHIIUX OKCH[IB HEMETAIIB Ta
BIIMOBIHUX 1M TiApaTiB (KUCIIOT) y Mepiojiax Ta rpymnax.

7. 5x1 0coONMMBOCTI MarwTh JIETKI BOJHEBI CHOJYyKM HemeTamB? Sk
3MIHIOETBCSL iXHIM KHCJIOTHO-OCHOBHMH XapakTep y pO3UMHAX IO TEepioAy Ta
rpyni?

8. lllo Take OKHMCHO-BIIHOBHA JBOICTICTh HeMeTaniB? HaBeniTh HeopraHivHi
MPUKIIAJN CTIOTYK, /1€ €JIEMEHT BUSBIIAE MPOMIKHHUM CTYIIHb OKUCHEHHS.

9.4xi HeMeranu Ta IXHI CHOJIYKH HaiyacTillle BUKOPUCTOBYIOTHCS SIK
ajcopObeHTH ad0 3aXMCHI CEPEIOBUIIA Y IPYKAPCHKIN 1HTYCTPIi?

10. ITosICHITH €KOJIOTIYHE 3HAYEHHS Ta TOKCHYHICTH JCSKMX HEOPTaHIYHHX
ra3iB HemetaiB (CO, SO,, H,S).

IHCTPYKTHBHO-METOAMYHI MaTepiaau

VY npomuciioBii nonirpadiuHii NpakTUlLll, CACTEMaX BEHTUJIALIT Ta OUHUILEHHS
BUKHU/IIB XIMIYHI BJIACTUBOCTI HEMETAJIIB Ta iXHIX CIOJYK BHU3HA4alOTh
CTaOUIbHICTh TEXHOJIOTI Ta Oe3MeKy mparli.

Asorponiss KapOony Ta copOuiiiHi TexHoJIOrii B ApyKapHsX. SBuiie
anotpomii KapOony ©Oe3nocepelHbO BHKOPUCTOBYETHCS B  aJICOpOLIMHOMY
OUYHMIIEHH] MOBITPS APYKAPCHKUX LIEXIB B1J] MapiB JETKUX OPraHIYHUX POZYMHHUKIB
(JIOP), Tomyomy Ta crnuptiB. ['paditonomiOHa MIKpPOCTPYKTypa aKTHBOBAHOTO
BYTULISL 3 BEJIMYE3HOIO KUTHKICTIO MIKPOTOP Ta HEKOMIICHCOBAHMX KOBAJICHTHUX
3B’A3KIB JI03BOJISIE €(EKTUBHO YTPUMYBATH HA CBOill TOBEpXHI MOJIEKYJIU
TOKCHUKAHTIB, 3aM100ITat04M iX BUKUIY B aTMOchepy.
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TexHoJsioriuHe  3Ha4YeHHs  IHEPTHOI0  CepelOBHINA  HeMeTAJdiB:
Monekynspuuit = azor  (N,)  3aCTOCOBYe€TbCSI B Cy4YaCHUX  CHCTeMax
BUCOKoIBUAKICHOTO Y ®-3arBepainas odcetHux (ap6. CTBOpeHHS a30THOTO
CEpeIOBUIIA Y 30H1 CYIIIIHHS BUTICHSE KUCEHb, SIKUKM € PaJMKaJIbHUM 1HT101TOPOM 1
rajbMye rnojiiMepu3aiiiro GapOooBoro mapy.

KucaorHo-ocHoBHi Tpancopmaiii rasis ta gecrpykuis namepy. bararo
TEXHOJIOTIYHUX BUKHUIIB a00 MPOJYKTIB 3TOPSHHS CYIIMJIBHUX I€UYEeH MICTAThH
KHCIIOTHI okcuau HemeraniB (Hampukiman, SO,, CO,, NO,). Ilpu B3aemomii 3
aTMoc(epHOI0 BOJIOTOI0 00 KOHACHCATOM BOHHM YTBOPIOIOTH MiHEpajIbHI KUCIOTH.
Ile BuWKIMKAae HE IMIIE KOPO3il0 NPYKAPCHKUX MAIWH, a W MPU3BOIUTH [0
MIBUIKOTO PYWHYBaHHS («KHUCJIOTHOTO CTapiHHS») IETI0JI03HOT OCHOBU TOTOBOI
JPYKOBaHOI MPOJTIYKIIii.

ExcnepuMeHTaIbHA YACTHHA

3aBananna 1. ExkcnepuMeHTajlbHe  JOCJHIIKEHHSI  BJIACTHBOCTE
KHCJOTHUX OKCHAIB HeMeTAaJiB Ta BiJHOBHOI 3JaTHOCTI HeOpPraHiYHUX
cyabdinis.

IMocya Ta peaktuBu: IlltaTus i3 npobipkaMu, ra3oBiABIIHA TPyOKa, XIMIUH1
CTakaHd, Ja0OpaTOpHE [IKEPENI0 HarpiBaHHS; KPUCTAIIYHUNA HATpIA Cynb(iT
(Na,SOs), cynbarna xucimora (Hp,SO4 10%), po3umH Kadiii mepmaHraHary
(KMnQ,), mnopomok cipka (S), yHIBepcadbHUN IHAMKATOPHUN  TMAIIip,
JTUCTHIILOBAHA BOJIA.

Xix podorm:

l. OTpuMaHHa Ta BJACTHUBOCTI KHUCJIOTHOro cyjabypy(lV) oxkcumy: VY
poOIPKY MOMICTITh KPUCTAIIYHUI HATpiil cynb(iT 1 gojgaite 1-2 Ma po3uuHy
CyJib(paTHOI KUCJIOTH. 3aKpUiTE MPOOIpKYy MPOOKOI0 3 ra3oBiJBIIHOIO TPYOKOIO,
KIHeI[b SIKOI ONYyCTITh y CTakaH 3 JMCTUIbOBaHOIO Bojaor. Crocrepiraiite 3a
BHUJIJICHHSIM Ta3y.

2. Uepe3 1-2 XBUJIMHHU BHIMITH TPYyOKy, MepeMmiliaiiTe BOIy B CTakaHl Ta
BHECITh TYJI CMYXKY YHIBEpCaJIbHOTO 1HIUKaTOpa. 3adikcyiTe 3MiHY KOJIhOPY Ta
BU3HAYTE NMPUOIM3HE 3HaYeHHsI pH yTBOpEeHOro po3unHy MiHEPaTbHOT KUCIOTH.

3. JocmixxeHHs] BiTHOBHUX BJIACTHBOCTEH CIOJYK HEMETAJIB Y HHKYUX
CTYNeHsIX OKMCHeHHsi: B mpoOipky HanmuiiTe 2 M1 c1aOKOTO POKEBOTO PO3UUHY
KaJliii TIepMaHraHaty, MiJAKUCIECHOTO Kparuiero cynbpaTHON KuciaoTH. [IpomycTiTh
yepes 1ed po3urH Ta3, M0 YTBOPIOETHCS B MOMEpeaHbOMY Aociil (abo gomaiite
Na,S0Os3). 3adikcyiite noBHE 3HEOApPBIEHHS PO3YMHY, IO CBIAYUTH MPO Mepeodir
OBP.
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O3Haku XIMIYHOTO ) . .
) : ) MousnekymnspHe piBHSHHS XIMIYHOT
Eran nocuiny nporiiecy (Kouip, 3MiHa
peakiii
pH, edexr)
Hocaix 1
Hocmin 2
Hocmin 3

Bucnosox: T10osicHITh, YOMY OKCHJIU O1IBIITOCTI HEMETAIIB 3MiHIOIOTH pH BoM
B Kuciy cropony. Oxapakrepusyiite OBP 3He0apBieHHs nepMaHraHaty, CKJIaBIIu
cxeMmy enekTpoHHoro 6anancy st Cynbypy Ta Manrany.

3aBaanns 2. 'pynoBe po3B’si3aHHA NPodeciiiHO-OPiEHTOBAHMX KelCiB

Keiic Nel: «AHasi3 pU3HKIB HAKONMYEHHS TOKCHYHOI0 CipKOBOJHIO NP
Aerpajaunii  mamepoBO-KJIeOBMX  BIAXOAIB Ta  HOro  HeOpraHiuyHa
HelTpasizauisa»

Curyamis: Y  mia3eMHUX — pe3epByapax-HaKONMYyBadyaxX  BOJIOTHX
TEXHOJIOTIYHUX INUIaMIB JApPyKapHl (A€ MICTATbCA OOpI3KH mnamnepy, 3ajullKu
KPOXMAaJIbHHUX Ta KEJIATMHOBUX KJIEIB) BHACIIIOK aHaepOOHOI MIsUIBHOCTI OaKTepii
po3moyanocsi BUAUICHHS CIPKOBOJAHIO — JseTkoi cnonyku Cynbdypy. 'az mae
pI3KU 3amax, € HaA3BUYallHO TOKCHUYHHUM 1 BHUKJIMKAE MPUCKOPEHY KOPO3ito
MIJTHUX Ta CTaJleBUX KOMYHIKAIii QopmMHoro iexy. HadalbHHK €KOJIOT14HO1
naboparopii 3ampoNOHYBaB 3B'A3aTH 1€ Ta3, MPOMHUBAIOYM MOBITPSHI BUKUAU
yepe3 BaHHy 3 po3unHoM KynpyM(Il) cynbdary.

3aBaaHHA:

1. 3anuuIiTe piBHAHHS €IEKTPOJITHYHOI JUCOIIAIT CIPKOBOAHEBOT KUCIIOTH Y
BOJHOMY pO34MHI. SIkuil Xapakrep (CHIIbHHI 4d cIaOKuii) Mae 1ied MiHEepaTbHUI
EJICKTPOITIT?

2. CkiagiTh MOJIEKYJSIPHE Ta CKOPOYEHE 10HHE PIBHSHHS peakiii MK
cipkoBoaHeM Ta KynpyM(Il) cynbdarom, BpaxoByroUrd yTBOPEHHS YOPHOTO OCaay
kynpyM(Il) cynbdiny.

3. OOrpyHTyiiTEe XIMIYHY €(EKTHUBHICTh LOTO METOAY: YOMY YTBOPEHHS
cyab(dimy Ml A03BOJIAE MOBHICTIO BUAAIUTA HeMeTall Cynbdyp 13 ra3oBoi (aswu,
He3Ba)karouM Ha Te, o H,S € cnabkoro KuciaoTor?

Keiic Ne2: «3acTrocyBaHHsI a30THHX TEXHOJIOTIi Ta peryJibOBaHOIO
iHepTHOrO cepenoBHINA HeMeTaJdiB B Y D-CylINJIBLHIX KaMepax»

Curyanisi: /[ BUCOKOIIBUIKICHOTO 3akpituieHHS ¢dapd Ha JIHIAX APYKY
KapTOHHOTO TaKyBaHHS KOMOIHAT BHUKOPHCTOBYE Kamepu 3 MOTyxXHUMH YD-
JamniaMu. [HXeHep-cTaxep BUCIOBUB CYMHIB IOJI0 JOIIJIFHOCTI MOCTIHHOI MoAaq1
YHCTOT0 ra3omnoAi0HOro a30Ty y CYyIIWIbHY KaMepy, MPUITYCKAI0uH, 10 a30T MOXKeE
JIETKO MpopearyBaTu 3 mnojiMepamu (apou abo KOHCTPYKUIMHUMH MaTepiajlaMu
JamI, MOAIOHO 10 KUCHIO. ['OJIOBHMI TEXHOJIOT 3alepeyuB Iie, BKa3aBIIM Ha
VHIKaJIbHY KOBaJIEHTHY Oy/I0BY MOJIEKYJIM 30Ty Ta SBUILE IHT1OyBaHHS KUCHEM.
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3aBnaHHA:

1. Hanumnite enekTpoHHy Ta rpadiuHy GopMysid MOJEKyau a3ory. BusHaute
THUIT XIMIYHOTO 3B'SI3Ky MK aromaMu HiTporeny.

2. IosicHITh 3 MOJISAAY €HEeprii MOTPIMHOrO 3B'S3KY, YOMY MOJICKYJISIPHUI
a30T 3a 3BMYAHUX YMOB MOBOJMTHCS SIK XIMIYHO 1HEPTHHM ra3 i 4oMmy Horo
BUKOPUCTAaHHS 3axXMIlae TMpolec paaukaibHoi mnomimepusanii Y®-pap6 Bix
pPYHHIBHOTO BIUIMBY KHUCHIO MOBITPSI.

3. 3anumIiTe PIBHSHHSA peakilii, sKa MOXJIMBA I a30Ty 3 aKTUBHUMU
MeTasiaMd (HampuKiIaa, MarHieMm) MpU CUJIBHOMY HarpiBaHHi. BuszHauTe cTymiHb
okHCcHEeHHs HiTporeHy B yTBOpEHOMY HITPHUII.

MeToauuHi pexkoMeHnaanii 10 opraizamii camocTiiiHol / iHIUBITYaJbHOI
podoTu

1. OKHCHO-BIJHOBHA JABOICTICTh CIIOJIYK HEMETAJIB Y KOHTPOJI rajlbBaHIYHUX
BiixoiB. EnemenT HiTporeH yTBOpro€ CHOJIYKU 31 CTYNEHSIMHU OKHUCHEHHS Bif -3
o +5. JIyig aHaTITUYHOTO KOHTPOJIIO Ta 3HEIIKOJKEHHSI CTOKIB (DOPMHUX LIEXIB
3aMuIiTh MOJIEKYJIApHI piBHSHHS OBP, gKi MOKa3y0Th, 1110 Kajiil HITPUT BUSBIISE:

a) BIJIHOBHI BJIACTUBOCTI IIPH B3a€EMOIl 3 CHJIBHUM OKHCHHUKOM KaJliii
JUXPOMATOM Y KHCIIOMY CEPEJIOBHIIIL, IEPEXO/ITYU B HITPAT;

0) OKHCHI BJACTHBOCTI MPHU B3aEMOIl 3 Kajdil HOAUAOM Yy KHCIOMY
CEpelIOBUII, BITHOBIIOIOYUCH 10 ra3y HiTporeH(Il) oxcumy.

Po3cTtaBTe KO€IliEHTH METOJAOM €JIEKTPOHHOTO OAJIaHCY.

2. IlopiBHsUTBHA XapaKTEPUCTHUKA JICTKUX BOJHEBUX CIIOJYK HEMETAJlB Y
nomrpadpiyHii ximii. KopucTyrounch 3HaY€HHSMH pajlyciB aTOMIB Ta iXHbBOI
€JIEKTPOHETaTUBHOCTI, TMOSCHITh, YOMY IpPH PO3YMHEHH1 Y BOAl JIETKA CHOJYyKa
Hitporeny 3 I'inporenom — amiak (NHj, o BuKopuctToByeThCs siK peryiarop pH y
(dhapbax Ha BOJHINM OCHOBI) — YTBOPIOE CJIa0Ky OCHOBY (aMOHIH T1APOKCHU), TOI SIK
netka cnosiyka Xmopy 3 I'igporenom — xmopoBojaeHb (HCIl, xoMmoHeHT 3aco0iB
AKTUBHOTO TPABJICHHS) — JUCOIIIIOE TIOBHICTIO 3 YTBOPEHHSIM CHJIBHOI XJIOPUIHOT
KHUCIJIOTH. 3alUIIITh BIIMOBIHI PIBHSHHS MPOIIECIB Y BOJHOMY CEPEOBHIIII.

3. CtexioMeTpu4Hi po3paxyHKu abcopOIii kapOOH TIOKCHUIY Ta 3aXUCTY
narepoBuX CKIamiB. JIJIsl 3MEHIIEHHS «BYTJICIIEBOTO CIIAY» Ta KOHJIWIFOBaHHS
MOBITPS Y 3aKpUTUX CXOBHUIIaX manepy (ne Hammumok CO, MOXe CTUMYIIOBATH
pYWHYBaHHS I1I€JIF0JIO31) BUKOPUCTOBYIOTh HEOPTaHIYHI XIMiYHI MMaCTKH HA OCHOBI
HaTpiil rigpokcuay. OouucniTe Macy (B kr) cyxoro Jyry (NaOH), sky HeoOXiHO
BUTPATUTH TEXHOJOTY JUIsi MOBHOTO 3B’sI3yBaHHA 44 M’ (32 HOPMAJbHHX YMOB)
kap6oH(IV) okcuay 3 yTBOpEHHSIM CEpeIHbOI COJIl HaTpii KapOOHATY Ta BOJH.
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JIABOPATOPHE 3AHATTSA Ne 11
Tema: ByrueBoaHi.

Merta 3aHATTH

3akpinuTU 3HAHHS NpPO Kiacuikaliio BYTJIEBOAHIB, TUIU TiOpuaMA3aIli
atomiB Kap6ony (sp’, sp’, sp) Ta BHAM XiMi4YHOrO 3B'I3Ky (O- Ta T-3B'S3KH);
BUBYUTH 3aKOHOMIPHOCTI 3MIHM (h13UKO-XIMIYHUX BJIACTHBOCTEH y TOMOJIOTIUHHMX
psAlax ajKkaHiB, aJKEHIB, aJIKiHIB Ta apeHiB. EKcrepuMeHTaJIbHO JOCIHIIUTH
crocoOu 71abopaTOpHOTO OTpPUMaHHSA Ta crenudiky XIMIYHOT TOBEIIHKH
HACHYEHHUX 1 HEHACUYEHHUX CIIOIYK, OCBOITH SIKICHI peakilii Ha KpaTH1 3B'A3KU AJIs
11eHTrdiKaIii Ta KOHTPOJIO SKOCTI KOMIIOHEHTIB MOJIrpadiyHIX POZUYUHHHUKIB.

KoHTpoabHi 3anuTanHs

1.Ha ki oOCHOBHI Trpymu KIacu(iKylOThb BYIJIEBOJHI 3a OyIOBOIO
KapOOHOBOTO JIAHIIIOTA Ta XapaKTEPOM 3B'SA3KiB?

2. SIki 0cOOIMBOCTI €JIEKTPOHHOI OYJI0OBH Ta MPOCTOPOBOI FEOMETPIi MOJIEKYJT
aJKaH1B?

3. [laiiTe BU3HAUCHHS TOMOJIOTIi Ta 130Mepii. SIki BUAM CTPYKTYpPHOI 130Mepii
XapaKTepHI JJIs1 HAICHYEHUX BYTJIEBOHIB?

4. SIki TunM XIMIYHUX PEAKIIA € HaWOUIbII XapaKTepHUMH I alKaHiB?
YoMy BOHU CTIHKI 10 i1 KOHIIEHTPOBAHUX KUCIOT Ta JYTiB 3a 3BUYaHUX YMOB?

5. OxapakTepusyiTe eIeKTpoHHY OyZ0BYy aJIKEHIB Ta alKiHiB. YUM Tt -3B'SI30K
INPUHIIUIIOBO BIAPI3HAETHCS BIJl G-3B'SI3KY 3@ MILHICTIO Ta PEAKLIMHOIO 34aTHICTIO?

6. Chopmymtoiite  mpaBwio  MapkoBHIKOBa Ha  TpPUKIaAl  peakiii
T1IpOTeHTaIOreHyBaHHS HEHACHYEHUX CIOYK.

7.5k1  SKICHI peakiii J03BOJIAIOTh  €KCIEPUMEHTAJIbHO  BIAPI3HUTHU
HEHACUYEH1 BYTJIEBOHI BiJl HACUYEHUX?

8. OnuuIiTh 0COOIMBOCTI €IEKTPOHHOI OYAOBH MOJEKYJIH OCH3EHY. Y 4oMy
MOJIATAE CYTh MOHATTS «aPOMATUYHICThY (TMPAaBHIIO XIOKKEs)?

9. 4xi Tunu peakuii (3aMillleHHS YW TPUEIHAHHSA) € TMEPEBAKHUMH JIJIs
apOMaTUYHUX BYTJICBOJIHIB 1 B IKMX YMOBaX BOHU MEPeOIratoTh?

10. SIxi ByrieBoHEB1 Ppakilii € OCHOBOIO MaJTUBHO-MACTUIILHUX MaTepialiB,
10 BUKOPHUCTOBYIOTHCSI B MarepialbHO-TEXHIYHOMY 3a0e3MedyeHH] ApyKapeHb Ta
dbopMHUX 11eX1B?

IHCTPYKTHBHO-METOAMYHI MaTepiaau

Y  BugaBHUYO-MOJNIrpadiuHiii  MpakTHLl, eKcIUlyaTalii JApyKapChKOIro
oOyiaHaHHs Ta cuUHTE31 (apOd 3HAHHS BIIACTUBOCTEN BYTJIEBOJHIB J03BOJISIE
ONTHUMIi3yBaTH MPOLIECH Ta KOHTPOJIOBATH SIKICTh pOOOYMX CEPETOBHIL.

CrabijabHicTh 1 TiApo(oOHiCTL HACHYEHHX CHUCTeM (aJIKaHiB): AJKaHU
(30kpema piaki napadiHy, 130aJKAaHU Ta KOMIOHEHTH MIHEpaJIbHUX Macesl) 4epes
BHUCOKY MIIHICTh OJIMHApHUX G©-3B's13kiB C — C € XiMIYHO 1HepTHUMHU. BoHU He
3MIIIYIOTBCSL 3 BOJIOIO, L0 € OCHOBOIO TMpOIeCYy OQCETHOro APYKY (B3aeMHE
BIJIINITOBXYBaHHsS (apOu Ta 3BOJOXKYBAJIBHOTO PO3YHMHY), a TaKOX POOUTH iX
17IeaTbHUMU 3aXUCHUMU T1IpoPOOHUMH MacTUJIaMU TIPOTH aTMOC(EPHOi KOpo3ii
METaJIEBUX JIETAJIIEN MAIIIVH.
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Peakuiiina 31aTHICTb y ra30BOMY Ta €KOJIOTiYHOMY KOHTpOJi mexiB: Ha
BIIMIHY BiJ aJlkaHiB, HEHAacH4YeHi ra3onojioHi ByrieBoaHi (etwieH C,H,,
anetmnien  C,H,;) MaroTe pyxiiMBi  W-3B'SI3KM 1 JIETKO OKHUCHIOIOTHCA — Ta
noiMepu3ytoThesi. KOHTpob BHIAUIEHHS JIETKUX HEHACHUYEHUX CIOIYK IIpHU
CYIIIHHI JIPyKapCchKuX (pap0d € KPpUTUYHUM IS TPOCKTYBAHHS CUCTEM peKymepartii
PO3YMHHMKIB Ta BEHTHJIAL1 11€X1B.

Enepreruununii 0ajaHc Ta TepMiuHe ra3oBe cywmiHHs. Tepmiune
3akpituieHHs Gap0 Ha pyJTOHHUX OPCETHUX MAIIMHAX BiAOYBAETHCA y CYIIMIBHUX
nevax 3a paxXyHOK CHaJFOBaHHS MIPUPOIHOTO Ta3y (MeTaHy) abo mpomany. [Iporec
iXHBOTO TIOBHOTO TOPIHHS € EK30TEPMIYHOIO pEaKIl€l0, MPOAYKTaAMH SKOI €
BUKIIIOYHO cTabuIbHI okcuau — kapOoH(IV) okcua ta Boga. [lopymieHHs pexumy
nojayl KHUCHIO (HAUIMILIKY TMOBITPs]) MPU3BOJUTH IO HEMOBHOTO 3TOPSHHS 3
YTBOPEHHSM TOKcHuHOro uagHoro razy (CO) abo kintsaBu (caxi), IO TICYy€
nanepoBe MOJOTHO.

ExcnepumeHTaibHa YacTHHA

3apnannsa 1. JlabopaTopHe OTPUMAHHS €THJICHY TA €KCIIePUMEHTAJIbHE
AOCJIIKeHHS] HOro XiMiYHHX BJIACTHBOCTEl TMOPiBHAHO 3 HACHYEHHMMH
CHCTEMaMHU.

IMocya ta peaktuBu: [IpoOipku 3 ra3oBiIBIIHUMH TPyOKaMu, 1a60paTOpHUN
IITaTUB, IPOMHUBHA CKJISIHKA, NaNbHUK; pedoBuHu: etanon (C,HsOH), cynsdarna
kuciora (H,SO,4), Opomna Bonma (Br;), po3unn kamiii nmepmanranaty (KMnO,),
HAaCMYEHUH aJIkaH (reKcaH), KBapLOBHil MICOK (151 pIBHOMIPHOTO KUIIIHHS).

Xix podorm:

l. 'eHepanis HeHACHMYEHOI0 BYIJIEBOAHI (merigparaumif): Y cCyxy
npoOipKy HaTUNTE 2 MJI CIIUPTY Ta 00epekHO JoaaTe 4 Mi cynb(aTHOI KUCIIOTH,
BHECITh JPIOKY YHCTHUX MIHEPAJIbHUX KPYINUHOK IICKYy. 3akpuiTe MpoOIpKy
MPOOKOI0 3 Ta30BIABIAHOIO TPYOKOIO, 3aKpIMiTh y IITATUBI Ta MOYHITH 00EpEkKHE
HarpiBaHHS CyMIIIIi.

2. SIkicHa peakiiss Ha kpaTHuUi 3B's30k: Kinenp razoBiaBigHOI TPyOKH, 3
SAKO1 BUAUISIETHCS Ta3, OMYCTITh Y MPOOIPKY 3 2 MJI pO3UMHY Kalliii IepMaHraHarty, a
MOTIM y NpoOipKy 3 2 Mil po3unHy OpomHOi Boau. Crioctepiraiite 3a 3MiHaMH, 110
Bi/I0yBaIOThCA B MPOOiIpKax.

3. llopiBHAJILHUI J0CHiA 3 HACHYEHUM BYIJIeBOAHeM: Y MpoOipKy
HaJIMiTe 2 MJI HACHMYEHOrO0 BYIVIEBOJHIO 1 jJojadTe 1 M po3uMHY Kauii
NepMaHraHary. I[HTEeHCUBHO CTPYyCiTh cyMilll. 3a(iKCylWTe M0 Bi1OYBA€ETHCA.

Bizyanbhi . . : o
BizyanbHi PiBHSHHS XIMIYHOTO
O3HAaKH
: . O3HAKH npoiecy abo
JocmmxyBanuit B3aeMO/I11 3
B3a€MOJII 3 OOIPYHTYBaHHS
BYTAICBOACHD POSTHHOM 034MHOM Br 1HEpPTHOCTI
KMnO, P 2 P
Etunen
I'ekcan
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Bucnosok: TlosicHIT MpUYMHY Pi3KOT BIAMIHHOCTI B XIMIUHIM aKTHMBHOCTI
aJKaHIB Ta aJKEHIB CTOCOBHO HEOPraHIYHUX OKHCHHUKIB. SIKy poJib Bijairpae
XapakTep 3B’ 53Ky Mik aromamu Kapoony?

3aBaanns 2. 'pynoBe po3B’si3aHHA NpodeciiiHO-OPiEHTOBAHMX KelCiB

Keiic Nel: «ExoJg0riyHuii KOHTPOJIb Ta30BHX CYIIAPOK POTANIMHUX
APYKAPCHLKUX MALIMH TA HACTIIKM HEMIOBHOI'0 3rOPSAHHSA AJIKAHIB)

Curyanis: Ilpy npoBeneHHI €KOJOTIYHOTO AayauTy LeXy pPYJIOHHOTO
odceTHOrO APYKYy OYyJIO BHSBICHO, IO B CYIMIWIBHIA Medi, sKa MpaIioe Ha
ra3oBoMy MajuBi (OCHOBa — CyMII aJIKaHIB), BMICT TOKCHYHOTO YaTHOTO Tazy
(CO) y Bukumax nepeBuiye Hopmy B 4 pasu. Lle cTBOproe 3arpo3y OTpyeHHs
NEPCOHAY Ta TMOSBU ONTHYHOTO ACPEKTy «IOKOBTIHHS» KpaiB mamepy uepes
KINTABY. [HXKEHEP-TEXHOIOT Ma€ MOSICHUTH MPUYMHY SBHILA 3 XIMIYHOTO MOTJISTY
Ta ONTUMI3YyBaTH MPOIIEC.

3aBaaHHA:

1. 3anumiite MonekyisipHe piBHAHHA OBP moBHOro 3ropsiHHS JAekaHy, SIK
MOJIEJIbHOTO KOMIIOHEHTa BYTIJIEBOJHEBOIO IMaJlMBa) Yy HAJUIMIIKY KUCHIO 3
YTBOPEHHSIM KIHIIEBUX HEOPTaHIYHUX MPOAYKTiB. Po3cTaBTe KOoeilieHTH.

2. 3anuiiTh PIBHSIHHS PEaKIlil HEMOBHOTO 3rOPSHHS JIEKaHy, 110 MPU3BOAUTh
710 YTBOPEHHSI YaJHOIO rasy.

3. OOrpyHtyiiTe XiMiuHy npuunHy HakonudeHHs CO: 3miHa KOHIEHTpaIlii
AKOT0 CaMe€ pEeareHTy y MaJMBHO-MOBITPSHIA CyMilll BUKIUKAaE Led mpouec?
3anponoHyWTe METO ONTUMI3alli POOOTH MATBHUKIB CYIIMJIBHOI MEYl.

Keiic Ne2: «BukopucTaHHsl aneTHJICHOBUX MAJBHHUKIB NPH aBapiiHOMY
peMOHTI moJsirpagiyHoro o0J1afHaHH)

Curyanis: /11 npoBeieHHSI TEPMIHOBUX PEMOHTHO-BITHOBIIOBAJIILHUX POOIT
Ha TpPICHYTIM 4YaBYHHIA CTaHWHI JPYyKapchbKOi MAalIMHU PEMOHTHAa Opurana
BUKOPHCTOBYE MOPTATUBHUIN KapOiTHUN reHepaTop. Y HbOMY BHACIIIOK B3a€MOJIIT
HEOPTaHIYHOTO KaJbIlid KapOily 3 BOJOI0 Oe3MocepeHbO Ha MICIl OTPUMYIOThH
anetwiieH (etud). lledt ra3 mpuw 3ropsiHHI B CyMillll 3 YHCTHUM KHCHEM J1a€
HAJ3BUYAafHO BHUCOKY Ttemmeparypy mnonyM's (monan 3000°C), mo mo3Boiisie
TJIABUTH Ta 3BapIOBATH MIiIlHI KOHCTPYKIIIHHI MaTepiaiu.

3aBaaHHA:

1. 3anumIiTe PIBHAHHS PEaKIlii OTPUMAHHS alEeTWICHY IUIIXOM KapOlTHOTO
ripomi3y. BkaxiTe Kjaac HEOPraHiuHOI CIOJYKH, IO YTBOPIOETHCS SIK MOOIYHUMN
11aM, IKM HEOOX1AHO yTHITI3yBaTH.

2. CkJagiTh MOJIEKYJIIPHE PIBHSHHS peakiiii HOBHOTO TEPMIYHOI'O OKHCHEHHS
(ropiHHS) alleTHJIEHY B KUCHEBOMY CTPYMEHI TEPMOXIMIYHOIO MajJbHUKA.

3. TlosicHITH 3 TOTJIANY €JIEKTPOHHOI OYJOBH Ta CITIBBIJHOIIEHHS €JIEMEHTIB
Kapbony #1 T'igporeHy, 4oMy TOpIHHS alETUJIEHY CYHPOBOKYETHCS 3HAYHO
OUTPIIMM BHJIUJICHHSM TeIJIa Ha OJUHUINIO 00'€eMy TMOPIBHAHO 3 HACHUYCHHUM
METaHOM.
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MeToauuHi pexkoMeHaanii 10 opraizamii camocTiiiHol / IHIUBINYaJbHOI
podoTu

1. 'eneTnuHMIA 3B'I30K MK KJIaCaMH BYTJIEBOJHIB Y MIPOMHCIOBOMY CHUHTE31
noirpadiyHUX pO3YUHHUKIB. Y BUPOOHMIITBI CHHTETUYHUX IJIACTMAC, TIJTIBOK JIJIS
JaMiIHYBaHHS Ta JOTOMIXHUX PEUOBHH MEpPeXiJ BiJ OJHIET CTPYKTYpH A0 IHIIOI
0a3yeTbCs Ha MOCITOBHUX PEaKIisAX JETiipyBaHHS, TIPyBaHHS, TrijpaTaiii 4u
rajioreHyBaHHs. CKIaAiTh MOJEKYJSIpHI PIBHSHHS peakiliil JJIsi HACTYIHOTO
TeHETUYHOTO JIAHITIOKKA!

CH4 — C2H2 — C2H4 — C2H5C1

Bkaxith yMOBH mepediry mporieciB (Temmneparypa, HasBHICTh MiHEpaTbHUX
KaTaji3aTopiB) Ta Ha3BITh YC1 MPOAYKTH 32 CY4aCHOIO HOMEHKJIATYPOIO.

2. 3akoH 00'€eMHHX BIJHOCHH Ta3iB y PO3paxyHKaX BEHTWISIII CYHIMJIbHUX
cucteM. Jlnd onaseHHd Ta pPOOOTH aBTOHOMHHUX CYIIWJIBHUX MPHUCTPOIB
MaKyBaJIbHOTO 116Xy BHKOPUCTOBYIOTH 3pipkeHHi ra3 mpomnaH. Kopucrtyrouuch
3aKOHOM ABOTaJIp0 Ta CTEXIOMETPUYHUMH KOe(DIlliEHTaMH PIBHAHHS TOPIHHSA
Mporany, o04KcIiTh 00'eM (y M?) YUCTOTO KUCHIO, SIKMH BUTPATUTHCS HA MOBHE
CHaJIOBaHHS 5 M~ 1IbOTO Ta3y. Po3paxyiiTe, akuil 00'eM MOBITPs (BBaXAIOUU BMICT
KHCHIO B MOBITp1 3a 21 %) 3HaH0OUThCA U 1BOTO MpOIECy, 00 3a0e3NneunT
0e3aBapiiiHy poOOTY BEHTHUJISAIIII.

3. SIxicHui aHami3 Ta BXIAHUN KOHTPOJb BYTIJICBOJHEBUX POIYMHHUKIB
JIpyKapHi. Y j1abopaTopiio MiANPUEMCTBA HA aHaJI3 HAIIMILUIM ABa HEMapKOBaHI
3pa3Kd PIJKUX BYTJEBOJHEBUX PO3UMHHHKIB: OJWH € TEeKCaHOM (HacCHYEHUM
aJIKaH), 1HIIUM — reKCeHOM (HEHACHYECHUH ajKeH). 3alponoHylTe A JlabopaHTa
YITKY 1HCTPYKLIIO MPOBEAEHHS €KCIIPEC-aHaNI3y 3 BUSBJICHHS KOKHOIO 13 3pa3KiB.
OnuuniTe Bi3yadabHl €(EKTH, AKl J03BOJIATh OJAHO3HAYHO 1AEHTHU(IKYBATH KOKHY
PEUYOBHUHY, Ta 3aIUIIITH PIBHSIHHS BIJIMOBIAHUX PEAKIIIH.
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JIABOPATOPHE 3AHATTSA Ne 12
Tema: Kapoonosi kucaoru. Ecrepu. ZKupu.

Merta 3aHATTH

3akpinuTd 3HaHHSA Mpo OYyIOBY KapOOKCUIIBHOI Tpymnu, Kiacudikailiro
KapOOHOBHUX KHUCIIOT, MEXaHI13M peakilli ecrepudikarii Ta XIMi4HY IPUPOY KUPIB
(TpUrainepuyIiB); BABUUTH BIIMIHHOCTI Y BJIACTUBOCTSIX HACMYCHUX 1 HEHACHUUYEHUX
BUIIIMX >KUPHUX KHUCIOT. EKcHeprMEHTaabHO JOCTIAUTH XIMI4HI BJIACTHUBOCTI
MOHOKapOOHOBUX  KHCJIOT, CHHTE3yBaTh CKiagHi edipu  (ectepu), 110
BUKOPHUCTOBYIOTBCS SIK MOMIrpagiuHi pO3YMHHUKH, Ta BUBYUTH MPOLEC JTY>KHOTO
rigpomnizy (OMUTIECHHS) JIJIsl OTPUMaHHs MOBEPXHEBO-aKTUBHUX pedoBuH ([TAP) s
(dbopMHUX LIEXIB.

KoHTpoabHi 3anuTanHs

1. OxapaktepusyiiTe eleKTpOHHY OynoBYy KapOOKcuiapHOI TpymH. Sk
B3a€EMHUUN BIUIMB aTOMIB Yy Il Tpymni TNO3HAYA€ThCsl HA PYXJIMBOCTI 10HA
['pporeny?

2. SIk 3MIHIOETBCS PO3YMHHICTH Y BOJII Ta CHJa KapOOHOBHUX KHUCIOT Y
TOMOJIOTIYHOMY PSIAY 31 30UIBIIIEHHSIM MOJIEKYJISIPHOI Macu?

3. [lopiBHiiTEe XIMIYHI BJACTUBOCTI MiHEPAIbHUX (HEOPTaHIYHUX) KUCJIOT Ta
OJIHOOCHOBHHMX KapOOHOBHX KHCIIOT. SIKi CIiJIbHI peakilii BOHU IEMOHCTPYIOTh?

4. lo Take peakuis ecrepudikaiii? Sky ponb y miil peakuii Bigirpae
KOHIICHTPOBaHa Cyib(aTHa KHCIOTa?

5. [JaiiTe BU3HaUeHHs ecTepaM. SIKi iXHI rOJIOBHI (pi3MYHI BJIACTUBOCTI Ta €
BOHH 3aCTOCOBYIOTHCS Y IPOMHUCIOBOCTI?

6. Lo Take xupH 3 XIMIYHOTO NOrIsIAy? SKi CIUPTU Ta KUCIOTU € OCHOBOIO
iXHBOI CTPpYyKTYpu?

7.YuM TPUHIUIIOBO BIAPI3HSAIOTHCS 32 CKIAAOM Ta (QI3UYHUM CTaHOM
POCIIMHHI OJTi1 BiJ] TBApUHHUX *KUPiB? HaBemiTh MPUKIIAIN BUIIUX KUPHUX KUCIIOT.

8. lllo Take mpomec rigpomizy kupiB? Yum BiIPI3ZHIETHCS OOOPOTHHIA
(KUCIIOTHUH) T1APOJII3 BiJ HEOOOPOTHOTO (JTY’)KHOTO0)?

9.4xi TpPOAYKTH YTBOPIOIOTHCS B  PE3yJIbTATi JIYKHOTO OMUJICHHS
TpurmnepuaiB? UYuMm BIAPI3HAETHCS TBEPJEC MHIO BiJl PIAKOTO 3a XIMIYHUM
CKJIaJIoM?

10. SIx excriepUMEHTaNbHO JOBECTH HASBHICTH KPATHOTO 3B'SI3KY B MOJIEKYJI1
piakoro xxupy (oJii)?

IHCTPYKTHBHO-METOAMYHI MaTepiaau

OKCHUIreHOBMICHI OpraHiyHi CIOJYKH € XIMIYHOK OCHOBOK OUIBIIOCTI
BUTpATHUX MaTepianiB noiirpadii (papOu, naku, 3MUBKH, OYUCHUKH). PO3yMiHHS
3aKOHOMIPHOCTEH iXHIX B3a€EMOJIN € KIIOYOBUM ISl 1HXKEHEPHOT'O KOHTPOJIIO
BUPOOHUIITBA.

B3aemonist 3 ocHoBamu. KapOoHOBI KHUCIOTH, X0Y 1 € TIEPEBAKHO CIAOKUMU
CJIICKTPOIITAMH, JIETKO B3a€EMOJIIIOTh 3 HEOPTaHIYHUMH OKCHJIAMH, T1IPOKCHIAMHU
Ta COJsIMH Cla0ImUX KHUCIOT (Hampukian, kapOonatamu). Peaxitis omToBoi
kucinotTu 3 Harpii kapbonatom (Na,COj3) cynmpoBOMKYEThCS OypXIMBUM
BUJIIJICHHSIM BYTJIEKHCIIOTO Ta3y, 1[0 BUKOPUCTOBYETHCS SIK MIBUIKUN aHATITHIHUAN
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TECT Ha HASBHICTh BUIBHUX KHUCJIOTHUX Tpyn y TojirpadiyHux aAre3uBax Ta
3BOJIOXKYBAJIbHUX PO3YMHAX.

CuHTe3 ecTepiB sIK CHCTEMHHX Ppo3uMHHMKIB. Peakiis ecrepudikarii €
KJIACHYHUM TIPUKIIAJIOM OOOpOTHOI piBHOBaxHO1 cuctemu. 1106 3micTuTH
piBHOBary B OlK YTBOpPEHHS IIJIbOBOTO ecTepy (HAmpHuKIaj, eTuianerary —
0a30BOT0 PO3YMHHUKA MJIs1 (JIEKCOAPYKY), BUKOPUCTOBYIOTH KOHIICHTPOBaHY
cynbdarny kucnoty (H,SO,). Bona mpairtoe 1 sik HeopraHiyHUM KartaizaTtop, 1 K
BOJIOBiHIMAaOYa pe4yoBuHA. OTpHMaHi €CTepH MAalOTh BHUCOKY PO3YMHIOBATIBHY
3JIATHICTH I10JI0 CHHTETUYHHX MOJIMEPIB Ta cMOJI (hapOu.

Ximiss omusiennst Ta ITAP y ¢popmunx npouecax: JlyxHuil rigponi3 xupiB
ta omii y mpucyTtHocti nyriB (NaOH a6o KOH) mo3Bossie posipBaTu ecTepHi
3B's13kM TpuriinepuAiB. [Ipoagykramu peakiiii € TPhOXaTOMHHUM CIIUPT TUILIEPOI Ta
HaTpieBl a00 KaJTi€B1 COJI BUIIUX JKUPHUX KUCTOT (MaJbMITaTH, CTeapaTh, 0JICaTH),
K1 € OCHOBOIO Muia Ta crnemianbHux [IAP. i coni MaioTh yHIKanbHY TU(UIbHY
OynoBy (rimpodiapHa «rojoBa» Ta TiApodOOHUN «XBICT»), IO J03BOJSE M
3HIKYBAaTU TOBEPXHEBUM HATAT BOJM, EMYJIbIYBATH 3aJUIIKU KUPOBUX (apd Ta
e(eKTUBHO OYUIIYBATH NMPOOUTBHI €IeMEHTH (HOpPM.

ExcnepumeHTajbHa 4acTHHA

3aBaanns 1. JlabopaTopHuii CMHTE3 €THJIOBOIO €CTEPy OUTOBOI KHCJIOTH
(eTmJiameTarty) Ta J0OCJII>KEHHS peaKiii OMUJICHHS "KHUPIB.

IMocyn Ta peaxkTuBm: [IpoGipku, razoBifBigHa TpyOKa 3 MPOOKOIO, XIMIYHI
cTakaHu, JjabopaTtopHa OaHsi (BojsHa), mineTku; pedoBuHu: eranon (C,HsOH),
awopasiHa onroa kuciora (CH3COOH), cynsdarna kucnora (H,SO,), HacuueHuit
po3uuH HaTpiit xsopuay (NaCl), pociaunna oiist a00 cBUHsuMi xup, 20% po3unH
HaTpiil rigpokcuay (NaOH).

Xix podorm:

1. Cunre3 ectrepy: Y cyxy mnpoOipKy HanmuiTe 2 MJI €TaHOJdy Ta 2 M
JHOMSTHOI ONTOBOI KUCIOTH. OOEpekHO, KpaluiiMH TPU CTPYIIYBaHHI, JOJaNTe
1 M1 cynb(aTHOT KUCIIOTH.

2. 3akpuiite npoOipKy MNPOOKOK 3 JIOBIOI CKISHOIO TpyOkoro (abo
ra3oBiJBIIHOIO0 TPYyOKOI0, HATIPABJICHOIO B 1HIITY TTPOOIPKY, OXOJIOAKYBaHY BOJIOIO)
1 HarpiBaiTe CyMiIll Ha BOJSHINA OaH1 MPOTATOM 5 XBUJIMH.

3. Bwmict npoOipku BUIIMITE B CTaKaHYMK 13 5 MJ HacuueHoro po3unHy NaCl.
3adikcyiiTe MosABy cnenu(piyHOro MPUEMHOTO 3amaxy eTWaleTaTy Ta YTBOPEHHS
YITKOT'O BEPXHBOTO 1Iapy €CTEPY, AKUN HE PO3UMHAETHCS Y MIHEpaIi30BaH1i BOII.

4. JIyxuamid rigpoJiiz: Y BenukKy npoOipKy MOMICTITH | MJ pOCIMHHOI OJii
(a0o 1 r xupy) 1 momaiite 3 Ma 20% po3uuHy HaTpiid Tigpokcuay. OTpumany
€MYJIbCIIO IHTEHCUBHO KUIT'SITITh Ha BOJSHIN OaHi MpU MOCTIHOMY NepeMIlTyBaHH1
npoTsiroM 10 XBWIMH, TIEPIOAMYHO JOMAI0YM TIO0 KpaIuisiX AWUCTUIHLOBaHY BOIY
3aMiCTh BUIIAPYBaHOI.

5. o rapsyoi cymimii momaite 4 mi rapsiaoro HacuueHoro poszumHy NaCl
(mpomtec  BucomtoBaHHs). CrocTepiraiiTe 3a BUIIICHHSM IIIJIBHOTO BEPXHBOTO
apy TBEPAOTo MUJia (HATPIEBUX COJICH KUPHUX KHUCIIOT).
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BizyasabHi cnocTepe:xeHHsA
(edpexTH, 3anaxu, APHU
piuHM)

MouJiekyasipHe piBHAHHSA
XiMiuHOI peakuil

Hocaix 1
(Cunres ecrepy)

Hocaig 2
(OMuneHHs

KHUPY)

Bucnosox: TlosicHiTh MexaHI3M il cynb(haTHOI KHUCIOTH B  peakilii
ectepudikaiii Ha ocHoBl npuHiuny Jle [llaTense. OnumiTe (Hi3UKO-XIMIYHY CYTh
IPOLECY BUCOJIIOBAaHHS MHJIA 32 JOMIOMOIOI0 HEOPTraHIYHOI COJIl.

3aBaanns 2. I'pynoBe po3B’si3aHHA NpodeciiiHO-OPiEHTOBAHMX KelCiB

Keiic Nel: «Anani3 npu4uH 3HMKeHHA edpexkTuBHOCTI ITAP i yrBOpenns
0Ccajay B 3BOJIO:KYBAJILHUX anapaTax yepe3 TBepAiCTbh BOAW»

Curyanisa: Ha odceTHOMy MANPUEMCTBI [Jis OYMILEHHS Ta 3aMUBAaHHS
(dhapOoBUX BaUKIB 1 ((OPMHUX IJIACTUH OyJIO BHUKOPUCTAHO PO3UUH TEXHIYHOTO
3MHMBAJIBHOTO MHUJIa HA OCHOBI HaTpiil cteapary. [Ipore mpu BUKOpUCTaHHI CHPOI
BOJIONIPOBIHOT BOJAM 3 BHCOKMM BMicTOM 10HIB Kambliito Ta Marnito (BUCOKa
YKOPCTKICTh BOJIM ) MHUIHA 31aTHICTh PO3YMHY Bajia /10 HyJis. Ha moBepXHi BaJIUKiB
Ta BCEpPEAMHI (POPCYHOK 3MHUBAJIBHOI CHUCTEMHU 3'IBUBCS JIUIIKUM HEPOZUYMHHUN
IUTACTIBYACTUI OCaj, SIKUW NPUBIB K «3aCaJlOBaHHIO» Ta ICYBaHHIO MPOOLIBHUX
eJIEMEHTIB (hOpPMH.

3aBnaHHn:

1. 3anumniTe pIBHSHHS EJIEKTPOJITUYHOI JHCOLIaIii HATpid cTeapary y
BOJHOMY PO3YHHI.

2. CkJ1aJiTh MOJIEKYJISIPHE Ta CKOPOUYEHE 10HHE PIBHAHHS peakili 0OMIHY MIXK
HATpIil cTeapaToM Ta Kaiblii XJIOPHUJIOM, 1110 MICTUTHCS y TBEP/1i BOII.

3. OOrpyHTYyiTE  XIMIKO-TEXHOJIOTIYHY  MpoOJeMy: 4YOMYy  YTBOPEHHS
KAJIbLIEBUX COJIE BHIIUX JKUPHUX KHUCJIOT TMOBHICTIO [030aBlil€ MMIIO
BrnactuBocted [IAP? 3anmpononyiiTe 1HXEHEpHU METOJ XIMIYHOIO MOM'SKIIIECHHS
ab0 gemiHepaizanli BOAW Nepel IPUroTyBaHHSAM PO3UHMHIB Y JPYKapHI.

Keiic Ne2: «BxigHuii KOHTPOJIb SIKOCTI POCHAMHHMX OJIH uIs
BUI'OTOBJICHHSI €KOJIOTIYHUX TPiagHuX papo»

Curyanis: Ha makodapOoBy numbHUIIO moJirpadigaHoro KomOiHATY
HAJIUTIUIO BA 3pa3KU POCIMHHUX KUPOBUX 0a3 /Jisi BUPOOHHIITBA €KO-(hapO: oiuH
€ HaTypaJIbHOI JUISHOIO (200 COHSIIHMKOBOIO) OJIi€0 (OCHOBA — TPUTIIIICPUIU
HEHACHUYEHUX JKUPHUX KHUCJIOT, TaKUX K OJIETHOBAa Ta JIIHOJIEBA), a IHIIUNA —
nemeBuM  ¢GaabCu(pIKaTOM Ha OCHOBI TOBHICTIO TIAPOTEHI30BAHOTO KUY
(caomacy), e BCl MOJBIMHI 3B'SI3KM NMPUMYCOBO HacuTWiIM BojgHeM. dapba Ha
OCHOBI CajJloMacy He 3J]aTHa BUCHXATH Ha Mamnepi HUISIXOM OKHCHOI MoJliMepu3allii,
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IO MpHU3BeJE A0 MOBHOro Opaky Tupaxy. JIabopaHT Mae BUKOHATH EKCIIpec-
aHami3.

3aBaaHHA:

1. SIky came eIeKTpOHHY Ta CTPYKTYpHY OCOOJHMBICTh (HAsBHICTb SIKHUX
3B’s13KIB M atoMamu KapOoHy) MaroTh pajuiKail HEHACUUEHHUX JKUPHUX KUCIIOT
HATypaJbHUX «BUCUXAIOUMX» OJI1M MOPIBHIHO 3 HACUYEHUMHU >KUpaMu?

2. 3anpornoHyiiTe MBUIKAN Ta HAOYHUN HEOpTaHIYHUU peareHT (Ha BUOIp:
OpomHa Boja abo MiAKUCICHUM PO3UYMH Kalllii IEpMaHTaHatTy) JIsl aHaJi3y CTYIEHs
HeHacuueHOCTi. ONMUIIITH Bi3yalbHUHN €EKT, 10 MiATBEPAUTH BUCOKY SKICTh OJIi.

3. 3anuiriTe piBHSHHS peaKIii.

MeToauuHi pexkoMeHnaanii 10 opraizamii camocTiiiHol / iHIUBITYaJbHOI
podoTu

1. leneTnuHMI 3B'I30K MK KJIAaCAMH: BiJl HAUMPOCTIIIIOTO BYTJIEBOJHIO JI0
KOMITOHEHTIB MOJIrpaiyHUX pO3YUHIB. Y TPOMUCIOBOMY CHUHTE31 XIMIKATIB JJIs
GbOpMHHX TIPOIIECIB Ta KOHCEPBYBAJIBHHUX 3aCO0IB BAXKIUBUM € JIAHITIOT
MOCJIIJIOBHOTO OTPUMaHHA croiyK. CKIagiTh MOJIEKYJISIpHI PIBHSHHS pEaKiii s
HACTYITHOTO T'€HETUYHOTO TIEPETBOPEHHS:

C2H2 — CH3CHO — CH3COOH — CH3COON3

BkaxiTh Ha3BM BCIX MPOIECIB, TUIIM PEAKIli Ta yMOBH IXHBOTO MEpeoiry.

2. Po3paxyHOK BHUXOJy COJIeH MpW JyXHIM pereHepamii Ta OYHUIIECHHI
€CTEpPHUX PO3YMHHHMKIB. /[ OUYMIIEHHS APYKAPCHKUX €MHOCTEH BIJ 3aJIMIIKIB
MPOMUCIIOBOTO ecTepy eTwidopmiaTy (eTuiaoBoro edipy MypanimHOl KUCIOTH)
Macoro 14,8 kr mabopaHT 0O0poOdsie BIIAXOAM HAJIMIIKOM pPO3YHMHY HaTpid
rigpokcuy. OOYUCHITH TEOPETHUHY Macy (B KI) YTBOPEHOI COJIi, BUXOJSYU 31
CTEX1IOMETPUYHUX KOE(DIIIEHTIB XIMIYHOTO PIBHSIHHS T1IPOJII3Y.

3. Crnenudiyni peakiiii MypamuHoi (METaHOBO1) KHUCJIOTH Ta BIJIHOBJICHHS
cpibiia B J3epKaJbHUX TEXHOJOTIAX. MypalirHa KHCIIOTa € YHIKaJIbHOI Cepen
KapOOHOBHMX KHCIIOT, OCKIIBKM ii MOJIEKYJa, KpiM KapOOKCWJIBHOI TpPYIH,
OJTHOYACHO MICTHUTH 1 allbJETIIHY TPYIy. 3aBISKH [IbOMY BOHA 3/1aTHA BCTYIATH B
OBP 3 wmiHepabHUMH OKHUCHUKAMH, IO ICTOPUYHO BUKOPUCTOBYBAJIOCA Y
BUTOTOBJICHHI JI3€pKajl Ta TMPOBIAHUX TOBEPXOHb I TajJbBaHOIIACTHKU.
3anumnTh PIBHSHHSA peakiii «cpiOHOTO J3epkana» (B3aeMofii 3 amiadyHUM
po3urHOM apreHTyM(l) okcumy) ans mypammHoi KUCIOTH. Bu3HauTte, K1 KiHIEBI
HEOpPTraHIYHI ra3u Ta NPOJAYKTH YTBOPIOIOTHCS B pE3yJbTaTi MOBHOTO OKHCHEHHS
11€1 KUCIIOTH, Ta PO3CTaBTE KOE(DILIEHTH METOJOM E€JIEKTPOHHOTO OAJIaHCy.
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JIABOPATOPHE 3AHATTS Ne 13
Tema: Byraesoau.

Merta 3aHATTH

3akpinuTH 3HAHHSA NOpo KiIacudikalilo BYIJIEBOAHIB (MOHOCAaXapHH,
Jcaxapuay, Mojiicaxapuan), iXHio OyJ0oBYy Ta HasBHICTh Y CTPYKTypax Pi3HHUX
GyHKIIIOHATBHUX TPyH (TIAPOKCUIIBHMX, albJACTIIHUX YU KETOHHUX); BUBYHTH
3aKOHOMIPHOCTI ~ B3a€MOIIEPETBOPEHHsS  JIHIMHUX Ta  HOUKIIYHUX  (opMm
MOHOCaxapuaiB. ExcneprMeHTanbHO MOCTHIAWTH XIMiUHI BJIACTUBOCTI TIIOKO3H,
caxapo3W Ta KpOXMAaJl0, HABUYUTHUCS MPOBOJIUTHU SIKICHI HEOPTaHIUHI peakiii s
imeHTrudikaIii Ta KOHTPOJIIO SKOCTI BYTJICBOJHUX KOMIIOHEHTIB Y TE€XHOJOTTYHUX
CepeZIoBHILAX IpyKapeHb 1 marnepoBux Gadpuk.

KoHTpoabHi 3anuTanHs

1. MaiiTe Bu3HaueHHs ByriieBogaMm. YoMy BOHHM MAlOTh TaKy Ha3BY 1 SIKa IXHS
3arajgbHa opmyra?

2. Sk ximacudikyloTh BYIJIEBOAM 3a 3MATHICTIO M0 Trigpomizy? HaseniTs
MPUKIIAAN JIJIS1 KOXKHOL TPYIIH.

3. OxapakTepusyiite OyI0BYy MOJEKYad TIiatoko3u. Yomy 1i Ha3UBaIOThH
anpaerogocnupToM? Ski  (QyHKI[IOHAIbHI TPyNu 3yMOBIIOIOTH 11 XIMIYHI
BJIACTUBOCTI?

4.V oMy moJisirae BIAMIHHICTD MK O- Ta B-popMaMu HMUKIIYHUX MOJIEKYI
MoHocaxapuaiB? 1o Take rimiko3uaHUI T1APOKCHIT?

5. YuMm 3a xiMigyHOIO OyJOBOIO Ta BJIACTUBOCTSIMH BIJIPI3HSETHCS (DPYKTO3a
BiJ1 rimtoko3u? J{o sSIKOro Kjacy MOHOCaxapu/liB BOHA HAJICKHUThH?

6. Ilo Take pucaxapunu? IlosicHITb, YOMy caxapo3a HaJEKUThb [0
HEB1IHOBJIIOIOUHX IIYKPIB, @ MAJIbTO3a UM JaKT03a — /10 BITHOBJIIOIOUHUX.

7. SIK1 IPOJyKTH YTBOPIOIOTHCS B PE3YyJbTaTl MOBHOTO TIAPOII3Yy caxapo3u?
Sy poib y IbOMY MPOIIEC] BiIIrParOTh MIHEPAIbHI KUCTOTH?

8. OxapakTepu3yiTe mojicaxapuid Ha MPUKIAI KPOXMAIIIO Ta IEI0JI03U. 3
3QJIMIIKIB SIKOTO MOHOCaxXapujay BOHU TOOYAOBaHI 1 YUM BIJIPI3HAIOTHCSA iXHI
CTPYKTypu?

9. Slka HeopraHiuHa peYOBHHA € CHCHU(PIYHUM SKICHUM pPEareHTOM Ha
Kpoxmasib? ONUIIITh Bi3yallbHUM €PEKT B3aEMO/III.

10. SIxe mpoMUCIIOBE Ta TEXHOJIOTTYHE 3HAYEHHS MA€ CTIAKICTh LEI0NI03U J10
Jii  BOJIOTM, PO3YMHHHMKIB Ta CJIA0KMX XIMIYHMX pEareHTiB y IMpolecax
JIOBrOBIYHOCTI APYKOBAHUX BUJAHB?

IHCTPYKTHBHO-METOAMYHI MaTepiaau

VY BHIaBHUYO-NIOJITpaIvyHiil NpaKTUIl, €KCILTyaTalii nanepoBUX CKIaIIB Ta
NaJgITYypHOMY 1eXy XiIMI4HI TpaHchopmallii BYTJIEBOJHIB IiJl J1€I0 HEOPTaHIYHUX
peareHTiB J03BOJISIOTh KOHTPOJIIOBATH SIKICTh HOCIIB 1H(OpMaIii Ta cTaOUIbHICTh
aare3uBiB (KIieiB).

HoairinpokcujibHUII XapakTep Ta KOMILIEKCOYTBOPEHHSI BYIJIEBOIB.
Monocaxapuau (TJI0KO3a) Ta JESKl JUcaxapuiyd MICTITh KUTbKa CYCIIHIX
rigpokcunsHux Tpyn -OH 1 moBoasThes sk O6araroaTomui cnuptu. [Ipu B3aemosii
31 cBbKoocamxkeHuM HeopraniyauM Kynpym(Il) rigpoxcumom Cu(OH), BoHuM
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YTBOPIOIOTH MPO30pl PO3UMHU KOMIUIEKCHHX CIOJYK 1HTEHCHUBHOTO CHHBOTO
konbopy. llelt edexkt no3Bosse ineHTH(IKYBATH 3aJUIIKOBI MOHOMEPH IpHU
Jerpaaarii najJiTypHUX CyMiIIei.

OKHCHO-BIIHOBHI mpomecH Yy BH3HAYEHHI BIIHOBJIKYHMX LYKPIB.
HasiBHICTh BUIBHOI aJIbJIETIAHOI TPYNH B MOJIEKYyJaX ACSKHUX IIYKPIB JO3BOJISIE iM
aerko Bcrynatd B OBP. Ilpu HarpiBaHHi1 3 HEOPraHIYHUMH OKMCHUKAMH (10HAMU
Cu®" y Iy’)HOMY CepeIOBHILI) aTbIeriHa IPyIa OKHCHIOETHCS 10 KapOOKCHIIBHOT,
a Mi/Ib BIZIHOBIIOETHCS 3 YTBOPEHHSIM uepBoHOro ocaay Kynpym(l) oxcuay (Cu,O).
B imkeHepHOMY aHami3i 1€ J03BOJISE OIIHUTH CTYIIHB JECTPYKIli Ta OKHCHOTO
pYVHYBaHHS LIENIOJIO03H IAIepy.

Karajgituunuii rigpoJiz nmosicaxapuaiB mamepy ta KJjeiB. Kpoxmane Ta
nemono3a ((C6H1005),) € mnpupomuumu moimimepamu. [lig 1mi€r0 BHCOKOI
TEMIEpaTypy, BOJIOTU Ta HEOPraHIYHUX KHUCIOT (Hampukian, po3BenaeHoi H,SO,
a6o HCI), saxi BucTymaroTh Karajgi3aTropamu, BiIOYBA€ThCS IMOCIITOBHE
PO3IICIIJICHHS. TJIKO3UJIHUX 3B's3KiB. s mamepy wLed mnpouec € pyHHIBHUM
(«KHCTIOTHE CTapIHHA»), OCKIJIBKU JOBI1 MIIHI BOJOKHA LIEIIOJI03U PO3MaAAI0ThCs
70 KPUXKUX JEKCTPUHIB 1, 3pEILITOI0, 10 TJIIOKO3M, Yepe3 IO apKylll CTaloTh
JTAMKHUMH.

ExcnepumeHTasbHa YacTHHA

3aBaanna 1. ExcnepuMeHTa/IbHE TOCTIIKEHHSI XiMIiYHUX BJIACTHBOCTEH
IJII0KO3H SIK aJ1b/Ier00CIUPTY TA AKiCHA peaKuisi HA KPOXMAJlb.

IMocyn ta peaxktuBm: IlltatuB i3 npobOipkamu, Tpumayd sl MPOOIPOK,
naboparopHa OaHs a0o0 MaJbHUK, MINETKH; PO3YMHU: TIIOKO3U (5%), HaTpiif
rigpokcuny (NaOH, 10%), xkynpym(Il) cyasdary (CuSO4, 5%), KpoxMalbHOTO
kieictepy (1%), lony B kamiil Hoaual (JIIOrOMIBCHKUN PO3UYMH a00 CHUPTOBUUA
po3uuH oy I,).

Xin podorn:

1. loBeieHHS1 HASIBHOCTI TiIPOKCUIBHUX Ipyn: Y npoOipKy HamuiiTe 2 M
po3unHy Jsyry 1 nomaiite 3-4 kpammi posuuny kynpym(Il) cymedary. o
OTPUMAHOI0 oOcaay JAojaiiTe 2 M pO34YMHY IJIIOKO3U 1 CTPYCITh HPOOIpKY.
3adikcyiiTe 3MiHU B TPOOIPII.

2. loBeneHHss HasiBHOCTI ajbjaerignoi rpymm: OOepeXHO 3aTHUCHITH
mpoOIpKy 3 OTpUMaHUM Ha MOMEPEIHHOMY €Tali CHHIM PO3YMHOM Yy TpUMadi Ta
Harpiite ii BEpXHIO YacTUHY B ModayM'i manpHUKa (a00 Ha BOJASHIN OaHil).
Crnocrepiraiite 3a 3MiHaMH, 110 BiI0YBalOTHCS B POOIPIII IPU HATPiBaHHI.

3. SIkicHa peaxkuisi Ha moJicaxapuau: Y npoOipKy HaluiTe 2 MJ PO3YHUHY
KPOXMAaJIBHOTO KJieHcTepy 1 nogaiite 1 kpamio po3uuHy Hoay. 3adikcyiite nosBy
3a0apBJEHHS BHACHIZOK YTBOpPEHHS KoMmIuiekcy. Harpiiite mpoOipky —
criocTepiraiiTe 3HUKHEHHS KOJbOpPY; OXOJOIITh IiJ CTPYMEHEM BOIU —
CIIOCTEpiraiTe foro BiIHOBJICHHS.
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: : XiMi4Ha CyTh IIPOLIEC
\ YMOBH Bizyanbhi . YTb HpOLeey
O06'exT (s1x1 pyHKITIOHAIBHI
. MIPOBEICHHS Ta CIIOCTEPEIKEHHS \
AOCHUDKEHHS | - earerm (xomip, oca) rpynu abo 3B'3Ku
p P, BUSIBJICHO)
I'mroko3a
Kpoxmaip

Bucnosok: Ha o0CHOB1 CIOCTEpEKE€Hb OOIPYHTYHTE MOABIAHY XIMIYHY
NPUPOAY TIIOKO3U. 3alUIIITh PIBHAHHSA PEAKL1i OKUCHEHHs Tioko3u Kynpym(I1l)
TIAPOKCHIOM IIPH HArpiBaHHI.

3aBaanns 2. I'pynose po3B’si3aHHA NPoQeCiiiHO-OPiEHTOBAHMX KeHCiB

Keiic Nel: «KoHTpPOJIb  TEXHOJIOTIYHOrO  mpouecy MHIATOTOBKH
KPOXMAJILHOI0 KJICI0 B NAJITYPHOMY LieXy Ta aHAJII3 IMIMOMHM TiApPOJIizy»

Curyania: VY xknelioBoMy BiAiIeHH]I mnoJirpadiuHoro KOMOIHATy IS
BUTOTOBJICHHS TBEPIUX MATITypOK KHUT TOTYIOTb MOIU(IKOBAHUN KPOXMaIbHUH
KJIEH [UISIXOM YacTKOBOI'O KHCJOTHOTO TIApOJI3Y KiIeHcTepy Yy HPUCYTHOCTI
PO3BEACHOI CyIb(paTHOI KHCIOTU. SIKIO Mpoliec 3yNMUHUTU 3apaHO — Kieh Oyne
3aHAATO TYCTUM 1 JepopMye OOKIAJIMHKY; SKIIO 3ami3HO (BIAOYAEThCS MOBHUM
ripoyi3 JO TJIOKO3M) — CYMIII [IOBHICTIO BTPaTUTh aAre3uBHI (KIJIEHOBI)
BIACTUBOCTI.  TexHoyory  HEOOXIJHO  OMEPaTUBHO  BU3HAYMTH  MOMEHT
ONTUMAJIBHOTO PO3IIEIICHHS, 11100 3YNMUHUTUA PEAKII0 HEUTpaTi3alico KUCIOTH
kpeigoro. JlabopaHT BinOupae mpoOu Ta TecTye iX po3unHoM Koxay 1 kympym(Il)
T1APOKCUJIOM.

3aBaaHHA:

1. 3anuuniTe 3arajgpbHy CXEMy MOCIIJIOBHOTO HEOPraHIYHOTO TiApOJIi3y
KPOXMAJIIO.

2. Ski pesynbratu 3 HogoM Ta Cu(OH), (mpu HarpiBaHH1) OTPUMAa€E TEXHOJIOT,
AKIIO:

a) T1POJIi3 e HE PO3MOYaBCs;

0) B11OyBCsl TOBHUM T1APOJII3 KPOXMAITIO IO KIHIIEBUX MPOTYKTIB?

3. 3anuIniTe PIBHSAHHS HEOPTaHIUYHOI peakiii HeWTpamizailii kKaraizatopa
(cynpdaTHOT KHCIOTH) 3a JOMOMOTOI0 COJIi Kajbllii KapOOHATy, BKa3aBIIH
MaJIOpPO3YMHHUMN 0Cal, SKUI MOTIM JIETKO BUAAIUTH (QUIBTPAITIETO.

Keiic Ne2: «Excnpec-nudepenuianiss ckjiaagiB IJd NPOKJICIOBAHHS
namnepy Ta BUSIBJICHHS T€XHOJOTIYHUX MiMiH»

Curyanis: Ha cknaag nakyBajgbHOTO LIeXy JApPyKapHI Haaidiria mapTis
piakoro anmnpery (miactudikaTopa) Ha OCHOBI IHBEPTHOTO IIyKPY (CYMIILI TJIFOKO3H
Ta (PYKTO3U), IO AOJAETHCA JUIsI THYYKOCTI MakyBajJbHOrO KapToHy. IIpore
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BUHUKIA TMIiA03pa, M0 CHUPOBUHY (adbCudiKyBadl 3BHYAWHUM PO3UMHOM
JIEHIEBOT0 AMcaxapuiay — caxaposu, sKa 32 HU3bKUX TEMIIepaTyp KpUCTaII3Y€eThCS
1 poOUTh KapTOH JIAMKMM. 3aBOJICbKa XIMiuHa JJabopaTopist Mae 6e3 BUKOPUCTaHHS
JIOPOTUX ONTHYHUX TMPHIAAIB CIPOCTyBaTH ab0 MIATBEPAUTH HASBHICTh BUIBHOI
caxapo3u.

3aBaaHHA:

1. lo sgxoro kiacy BYTJEBOAIB HAJIEXKUThb caxaposa? 3 3aJlMIIKIB SKHX
MOHOCAaXapuAiB BOHA CKIAAA€TbCA?

2. [osicHITh 3 MOrIsAay XIMIYHOI OyZOBH, YOMY YHCTa caxapo3a, Ha BiIMIHY
BiJI TJTFOKO3H, € HEBITHOBIIIOIOYNM ITyKpoM (He pearye 3 Cu(OH), npu HarpiBaHHi).
Sxuii came 3B'30K OJIOKY€E ambAeTiAHy (QYHKITI0?

3. 3anmpornonyiTe IHKEHEePHUH XiJI aHaTi3y: K 3a JIOMOMOTOI0 TMOMEPEIHBOTO
KOPOTKOTO KUI'SITIHHS MPOOU PO3YMHY 3 KITbKOMAa KPaIlIIMU XJIOPUIHOT KUCIOTH
(HCI) ta HacTymHOro Tecty Ha BIJHOBIIIOIOYl IIYKPU JIOBECTH, IO MOYATKOBHMA
pPO3YMH MICTUB came caxapo3y? 3anulliTh MOJICKYJSpHE PIBHSHHS TiIpOJIi3Y
caxapo3sH.

MeToau4Hi pekoMeHaalil 10 opraHizamii caMocTiiiHOl / iHAMBITYyaJabHOI
podoTu

1. leHeTn4H1 JaAHIIOTH BYTJIEBOAHUX TpaHcpopMalliid (Bil aTMocpepHHX
raziB 70 mnamnepoBoi ocHOBH). KiHlleBUM mpoaykToM O010C()EpHOTO0 CHHTE3Y €
LEI0J103a — OCHOBa mouirpagiuynoro namepy. CKiaaiTb MOJIEKYJSpHI pPIBHSHHS
peaxiiil 11 HACTYITHOTO T€HETUYHOTIO JIAHIF0KKA, 0 OMUCYE KPYrooOIr peuOBUH
Ta OTPUMAHHSI TEXHIYHUX CIIMPTIB 3 BIAXOIB Narepy (MakyjaaTypH):

CO, — C¢H,06 — (C6H1005)n — C¢H;,06 — C,HsOH — CO,

BkaxiTh TUIIU IPOLIECIB TA YMOBH IXHBOT'O MEPEOITY.

2. Po3paxyHku wmaTepiaibHOro OanaHCy BUpPOOHHMIITBA OlOETaHONY 3
nmarepoBuX BiAXOJiB. Ha 11emtosio3HO-manepoBoMy KOMOIHATI JJIS  YTHIII3aIli
OpaKoBaHOTO IIEJTIOJIO3HOTO BOJIOKHA (TUPCH, OOPI3KiB) HOTO MIAAAI0Th TITHOOKOMY
KUCIIOTHOMY TIApOJi3y, a OTpUMaHy TJIIOKO3y HaIpaBisioTh Ha CIHUPTOBE
OpomiHHS Il OACp>KaHHS TEXHIYHOTO €TaHOJy (KOMIOHEHTa PO3YMHHUKIB Ta
dbraexcorpadcbkux 3MUBOK). OOYHUCHITH TEOPETHYHY Macy (B KI) YTBOPEHOTO
eTaHoiy Ta 00'eM (B M® 3a HOpManbHUX yMOB) KapOoH(IV) okcumy, sikmio B
peakiiro BeTynwio 180 Kr 4MCTOi TJIFOKO3W BIAMOBIAHO 10 CTEXIOMETPUYHOIO
PIBHSIHHSL.

3. IlopiBHsJIbHUI 1H)KEHEPHUH aHal3 NPUPOIHUX 130MepiB: Kpoxmans npotu
[entono3u sk mnomirpadgiunux MarepianiB. OOuaBa TmoJicaxapuad MarOTh
onHakoBy emiipuuHy popmyiny (CeH;¢Os),. CxkraaaiTe NOpiBHIbHY TaOIULIO TS
X MaKpOMOJIEKYJd, III0 JO3BOJUTH OOIPYHTYBaTH 1IX PpI3HE TEXHIYHE
BUKOPHCTAHHS:

a) TUI MOHOCAaXapUJIHOI JTAHKHU;

0) reoMeTpito JIAHITIOTA;

B) (h13UKO-XIMI4HI BIAaCTHBOCTI;

T') TOJIOBHY (YHKIIIO BUAABHUYO-TIONITpadiuHUX MaTepiaiax.
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JIABOPATOPHE 3AHATTSA Ne 14
Tema: AMiHokucia0TH. Biikn.

Merta 3aHATTH

3akpinuTH 3HaHHS T1po OyJoBy Ta KiIacu(ikaiilo aMiHOKUCIOT —SK
reTepoPyHKIIOHAIBHUX CIIOIYK, IO MICTATh aMIHOTPYMy Ta KapOOKCUIIbHY
IpyIly; BUBUUTH TOHATTS MPO MENTHAHUHN 3B'SI30K Ta PiBHI opraHizallii O17IKOBHX
MOJIEKYST (NIEpBUHHY, BTOPUHHY, TPETUHHY Ta YETBEPTUHHY CTPYKTYpH).
ExcniepuMeHnTanbHO JOCTHiANTH aM(OTEpHUN XapaKTep aMIHOKHUCIOT, MPOIECH
JeHaTypailii O1IKOBUX KJIEIB 1 )KETaTUHOBUX €MYJbCIH MifJ i€t (Hi3UKO-XIMIUHUX
¢dakTopiB BUPOOHMIITBA, & TAKOXK OMAHYBATH KOJLOPOBI peakilii g i1eHTuIKaiii
OUTKOBMX MaKpPOMOJICKYJI Ta 3B'sI3yBaHHSI TOKCHKAHTIB.

KoHTpoabHi 3anuTanHs

1. YoMy aMiHOKHMCIOTH BIIHOCSTH JO TeTepO(YHKIIOHANBHUX CHOIYK?
Ha3BiTh AB1 OCHOBHI (DYyHKITIOHATBHI TPYTH, 11O BXOJATH JIO IXHBOTO CKIIATY.

2. Illo Take GinmossipHuii ioH amiHokuciotu? Ak BrummBae pH cepenosuia Ha
3apsi]i MOJIEKYJIM aMIHOKUCIIOTH Y BOJHOMY PO34MHI?

3. [losicHITH CYyTh MOHSATTS «aM(OTEPHICTHY» CTOCOBHO aMIHOKHUCIIOT. 3 SIKUMHU
HEOpPTraHIYHUMU pPeareéHTaMu BOHU 3/1aTHI B3aEMOIISITH?

4. Slkuit XIMIYHUI 3B'SI30K HA3WBAIOTh MENTUAHUM? MDK SKUMHU TpylaMu
SKUX MOJIEKYJ BIH YTBOPIOETHCS?

5. OxapakTepu3yiTe YOTHPHU PIBHI CTPYKTYPHOI opraHizaiii OuIkiB. ki Tunu
XIMIYHMX 3B'A3KIB (KOBaJICHTHI, BOAHEBI, 10HHI, I1JIpod0oOH1) CTad1II3yI0OTh KOXKEH
piBEHb?

6. lllo Take nenaryparuis Oinka? ki unHHMKKA (Pi3uyHl Ta XIMIYHI) 371aTHI
BUKJIMKATH 11e¥ miporiec? Yu € aenarypailiss 000poTHOIO?

7. Onumiite cyTh OlyperoBoi peakuii. HasiBHICTH sKoro ¢parmeHta B
MOJIEKYJIl BOHA JOBOJUTS 1 K1 HEOPTaHIUHI peareHTH JJIsl Hel ToTpi0oH1?

8. lllo BusBIA€ KcaHTOmMpOTEiHOBAa peakilia? SIKi aMiHOKMCIOTH B CKJIai
O1JIKa BIJMOBIAAIOTH 32 MO3UTUBHUMN PE3yJbTAT I[HOTO TECTY?

9. Ska poib HeopramidHux comeif Baxkux Meramis (Cu’’, Pb*", Hg") y
Mpoliecax OCaKEHHA Ta AeHaTyparllli O11KiB? Sk 11e MoB'sa3aHO 3 TOKCUKOJIOTIEI0?

10. flke 1HXXEHEPHO-CKOJIOTIYHE 3HAYCHHS Ma€ JOCIHIJKCHHS CTIMKOCTI Ta
yTumizamii  OUIKOBMICHMX BIIXOAIB (HampuWKIa, >KEJIaTMHOBUX IapiB abo
TBapUHHUX KJIEiB) y momirpadii?

IHCTPpYKTHBHO-METOAMYHI MaTepiaau

VY BHUAaBHUYO-NOMIrpaiyHIi 1HAYCTPIi, TEXHOJOTISIX pecTaBpalii KHUI Ta
€KOJIOTTYHOMY MOHITOPUHTY XiMiYHa crienu@ika OUIKIB Ta aMiHOKUCIOT BU3HAYA€E
0COOJIMBOCTI €KCIUTyaTalli aAre3uBiB 1 3aXUCTy Oiochepu BiJ TOKCHYHUX BUKHIIB
(bOpMHUX LIEXIB.

AM@oTepHicTh Ta i30e1eKTpUYHA ToYka OikoBHX KieiB. HasBHICTh 5K
kuciotHoi COOH), Tak 1 ocHoBHOi (-NH,) rpynm mo3BoJisie amMiHOKHCIOTaM 1
OlkaM (HampHKIA[, >KeJaTUHY, KICTKOBOMY Ta MI3APSHOMY KJI€SM) BHCTYNAaTH B
pom Oydepuux cucreM. [Ipu neBHOmy 3HadueHHI pH po3umHy (i30€NE€KTpHYHA
TOYKA) CyYMapHUHW 3apsij] MaKpOMOJEKYJIH CTa€ PIBHUM HymO. bBijnok BTpadae
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riipaTHy OOOJOHKY 1 Jerko Bumagae B ocaa (koarymioe). Lleit edekr
BUKOPHUCTOBYIOTH JJISi PEreHepailii Ta OYHWIIEHHS CTIYHMX BOJ| MoJirpadiuHux
¢babpuk Bl KICHOBUX 3a0pyJHEHb IUIIXOM IIJKUCICHHS MiHEPAIbHUMU
KHUCIIOTaMHU.

KoabopoBi peakuii sik MeToa XiMiYHOro BXiZHOI0 KOHTPOJI. SKicHUM
aHaji3 OUIKOBUX CIOJYYHUKIB 1 KIJE€iB 0a3yeTbcs Ha iXHIA B3aeMofii 3
HEOpPTraHiYHUMHU 10HaMH. biypeToBuii Tect BuKOpucTOBYe ioHM Kympymy(Il) y
JYKHOMY CEpEIOBHUII JUIsi YTBOPEHHS SICKPaBO-(PIOJETOBOrO KOMIUIEKCY 3
NENTUAHUMHA 3B'SI3KaMU, IO MMATBEPKYE HATypadbHICTh TBAPUHHOTO KJICIO.
KcantonporeinoBuit Tect 0a3yeTbCsi Ha HITpyBaHHI OCEH30JIBHUX KUJICIb
apOMaTHUYHUX aMIHOKHMCIOT KOHILIEHTPOBaHOIO HiTpaTHOIO KucioTor (HNO;), mo
PU3BOJIUTH J0 TIOSBH KOBTOTO 3a0apBIICHHS.

binku fIK HeopraHiuyHi AHTUAOTH B TaJbBaHIYHUX NeXaX. 3aBIAKU
BEJIUKIN KUTBKOCTI (PYHKI[IOHAJIBHUX TPyH, OUIKK 3/1aTHI MIIIHO 3B'A3yBaTH 10HU
BaXKUX METajiB (Pb2+, Hg2+, Cu*", Cr'’, sxi € OCHOBOIO €JCKTPOTITIB I
XpOMYBaHHS Ta MIJHEHHS JIPYKAPChKUX BB TIUOOKOTO JAPYKY), YTBOPIOIOYHU
HEpPO3YMHHI  MiHEepalbHO-Opra”iuni  ocaau  (xemaru). Ilio  BracTUBICTH
BUKOPUCTOBYIOTh Y TEXHIIll O€3MEeKHU IeXiB rajJbBaHOIUIACTUKU: MPU BUIAIKOBOMY
OTPYEHHI COJISIMH B@)XKHUX METAJIB MOTEPIIOMY $K HEBIAKIAJAHY JIOMOMOTY
BBO/JISITh CUPUH SI€YHUI OUTOK 200 MOJIOKO JIJIsl 3B'SI3yBaHHS TOKCHKAHTIB Y IIUTYHKY
710 TIPUi3y JiKapiB.

ExcnepuMeHTaIbHA YaCTHHA

3aBaannsa 1. IlpoBeaeHHs KOJILOPOBHMX SIKICHMX peakuid Ha OuIkM Ta
pocJaiaxeHHs pakTopiB AeHaTypAaii.

IMocyn ta peaxktuBm: IlltatuB i3 npobOipkamu, TpuMay Uil MPOOIPOK,
najbHUK a00 BOJsHA OaHs, MIMETKU; PO3UYMHU: A€YHOro Ouika (abo CHpOBAaTKM),
Hatpiil riapokcuny (NaOH, 10%), kynpym(Il) cynsdarty (CuSOy, 10%), HiTpaTHOT
kucinotu (HNO;), eranomny (96%).

Xin podorn:

1. BiyperoBa peakuisi: Y npoOipKy HaiauiiTe 2 MJI po3uuHy OlUKa, ToAaTe 2
MJI po3uuHy Jyry Ta 2-3 kpama po3uuny comi CuSQO,. Crpycith mpoOipky.
3adikcyiTe 3MIHU.

2. KcanTonporeinoBa peakuisi: Y npoOipKky HaluiTe 2 MJI pO3UHMHY OlKa
Ta 00epexxkHo Jonaaite 1 M HITpaTHOI KuciaoTu. O0epexHo NiIrpiiTe npooipKy B
noyiiyM'i majabHUKA. 3a(iKCyHTe YTBOPEHHS >KOBTOro ocaay abo 3abapBieHHS.
OxononiTe MnpoOIpKy Ta J[AOJaWTEe MO Kpamiax Jyr [0 JIY)KHOI —peakiii,
criocTepiraiTe 3a 3MiHaMH, 110 BiJOYBaIOThCA.

3. Jlenarypauis 0isika (i3 u4HUMH Ta XIMIYHUMU YUHHUKAMM:

Ilpobipka Ne3 (mepmiuna 0is): Hanumiite 2 Myl po3uuHy OljKa Ta HaArpire 1o
KHITIHHS, CTIOCTEPITaiTe 3a 3MIHAMM, 1110 BiJJOYBAaIOThCHA.

IIpobipxa Ne4 (0isa opeaniunozo posuunnuxa): JIo 2 Ma po3duHy OLIKa TomaiTe
2 MIJI €TaHOJTy, CTIOCTEpITaiiTe 3a 3MIHAMH, 10 BiOYBaIOThCH.
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IIpo6ipxa Ne5 (0is coneu sadxickux memanig): JIo 2 mn po3unHy OiJIKa TOAANTE TIO
kpamisx 1 mi posuuny kynpyMm(Il) cymwdary, crocrepiraiite 3a 3MiHamu, IO
B110yBarOThHCA.

Honani pearentu | BisyanbHi ciocTepexeHHs (KOJip,

Jocniaauii mporec
Ta YMOBH XapakTep 0cauy)

biyperoBwuii Tect

KcanTonporeinosui
TECT

Tepmiuna koarynsiis

OcamKeHHsa MeTalIaMU

Bucnosok: CpopMynroiiTe BUCHOBOK PO Oy0BY OUIKIB Ta crienuiky iXHbOI
B3a€EMOJIii 3 HEOPraHIYHUMU KHUCJIOTaMH, JIyraMd Ta COJISIMH BaXKUX METaiB.
[TosicHITP PI3HULIIO MK (PYHKI[IOHATBHUMU Ta CTPYKTYPHUMH TECTAMH HA OLJIKH.

3aBaanns 2. I'pynose po3B’si3aHHA NPoQeCiiiHO-OPiEHTOBAHMX KeHCiB

Keiic Nel: «Po3poOka cucTeMH HeBIAK/IAAHOI XIMIYHOI 1€ TOKCUKALII IPH
OTPYEHHI COJISIMH BaKKUX METAJNIB y 1eXy rajbBAaHOIUIACTUKHM POTALIHUX
MAaIIH)

Curyanis: Ha ninsHiil BUroTOBIEHHS (OPM TIIMOOKOrO JPYKY BHACIIIOK
aBapiiiHO1 po3repMmeTH3allli rajibBaHIYHOI BaHHU CTAaBCS BUJIMB TEXHOJOTIYHOTO
pPO34YMHY, IO MICTUTh BUCOKI KOHIIEHTpAIlli TOKCHYHUX HEOPTraHIYHUX CIOIYK —
kynpyM(Il) cynbdary ta mmoMmOym(Il) HiTpary. OauH 13 poOITHUKIB BUIAIKOBO
BJIMXHYB JPIOHOJMUCIIEPCHUN aepo30Jib PO3YMHY, 1 B HHOTO BUHHUKIM O3HAKU
rOCTpOro OTpy€HHs. [HXeHep 3 OXOpOHM TMpalll Haka3aB HeraiHo JaTu
pPOOITHUKOBI BUMHUTH BEJIHMKY KUIBKICTh PO3UHMHY SIEUHOTO aabOyMiHy (200 MOJIOKA)
nepes Npui3IoM MEIUKIB, a 3JIMBU MPOMUTH TEXHIYHUM PO3UUHOM JIYTY.

3aBiaHHA:

1. [TosicHITH 3 MOTJIAYy HEOPraHivyHOI Ta OlOOPraHivyHOI XIMii, YOMY OUIKH
(abOyMIH, XenaThH) € e(PeKTUBHUMHU aHTUIOTAMHU MPOTH 10HIB BAXKKUX METAJIIB
(Cu®", Pb>). IL{o BinOyBa€eThCs 3 IPOCTOPOBOIO CTPYKTYPOIO Ginka?

2. OOrpyHTY#HTE, YOMY TICIS TPHUHOMY OUIKOBOTO aHTHAOTY HEOOX1THO
TEPMIHOBO BHUKJIMKATH OJIOBOTY: YU € YTBOPEHUH MiHEpaIbHO-OPTaHIYHHMA
KOMITJIEKC a0COJIFOTHO CTA0IBHUM Y KHCJIOMY cepenoBuit nutyaka (pH = 1,5-2)?

Keiic Ne2: «Texnosoriunuii aHaji3 mnpomecy i30eJeKTPUYHOIO
0CA/IKeHHS KeJJATUHOBHUX Ta KJeiOBMX BiAXOAiB NMPH OUYMINEHHI CTIYHUX BOJ
(popMHUX 1HEXIB)

Curyauis: [Ipu ouuineHHi OUIKOBMICHUX CTIYHMX BOJ OpOIIypyBajdbHO-
najgiTypHoro ta GoTopopMHOTr0 BUPOOHHUIITBA HEOOXITHO BUALIUTH PO3UMHEHUMN
OTOK  (KenaTUH/MIZAPSHUM KJIeH), 100 3HU3UTH TOKA3HUK EKOJIOTTYHOTO
3a0pyJHEHHS Tepe]] CKUJIaHHSIM BOJAM B OYHCHI crnopyad. Bigomo, 110
130€JIeKTpUYHa ToUKa O1TKOBO1 (hpakilii BiAxoiB JexuTh npu pH = 4,7. Ha cknami
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eKOJIOTITYHOTO MYHKTY € TEeXHIYHa XJOpHJIHA KHCJIOTa Ta KalbIid TiIPOKCHI.
XIMIK-TEXHOJIOT Ma€ HaJalTyBaTH CHUCTEMY JO3YBaHHS [Jii MaKCHUMAaJIbHOTO
BUITaaHHs OlJIKa B Ocall.

3aBaaHHA:

1. JlaiiTe BU3HAUCHHS MOHSTTIO «130€JIEKTpUYHA TOuka Oiyikay. YoMy came B
i Toull TiapodiabHUM OLIOK TIOBHICTIO BTpadae CTIHKICTh y PpO3YMHI Ta
KOaryJstoe?

2. Slkuii peareHT — KHUCJIOTY 4YM JIyIT — Ma€ BHUKOPHUCTATH TEXHOJIOT, SKIIO
BUXIJHI MIPOMUCIIOBI CTIYHI BOJU II€Xy MalOTh CJIa0KOIykHY peakito (pH = §,2)?
[TosicHiTh, y sikuit OiK (301IbIIEHHS Y1 3MEHIIICHHS KOHIIEHTpallli 10H1B ['11poreny)
noTpiOHO 3MicTuTu pH cepenonua.

MeToauuni pexkomMeHnaanii 10 opraizamii camocTiiiHol / iHIUBINYaJbHOI
podoTu

1. l'eHeTnyHMI 3B'A30K MK HEOPTraHIYHOIO CHUPOBHUHOIO, BYTJIEBOJIHSAMH Ta
aMIHOKUCIIOTaMH: Y MPOMUCIOBOMY CHHTE31 Cy4acHUX MoJiirpadiyHuX MaTepialiB
(CHHTETHMYHUX KJICMOBMX HHMTOK, KallPOHOBHX €JIEMEHTIB MaJliTypOK) BaKJIMBOIO
CTII€I0 € OTPUMAHHS aMIHOKHUCIIOT. CKIIITh MOJIEKYJISIPHI PIBHSHHS PEaKIIii JJ1s
JaHII0KKA IEPETBOPEHb, 1110 MOKa3ye Nepexi Bl HAUIPOCTIIIOrO BYTIEBOIHIO J10
aMIHOKHUCIIOTH:

CH4 — C2H2 - CH3CHO — CH3COOH - CHQCl-COOH —> CHQNHQ-COOH

[TosicHITh, K 3a JONOMOrOI0 aMOHIaKy BBOJSATH HITPOTE€HBMICHY TIpyIly B
MOJIEKYJy ~ XJIOPOLTOBOi ~ KUCIOTU. Ha3BiTh KIHIIEBY aMIHOKUCIOTY 32
MDKHApPOIHOIO HOMEHKJIATYpOIO.

2. Po3paxyHku MacoBoi 4acTku HiTporeHy B OLIKOBUX HaNITYpHUX KIIESIX
Metonom Klenpmans myist koHTposto sAkocTi (anbcudikamin. s BU3HAYEHHS
TOYHOT'O BMICTY CYXOro NHpOTEiHy B MapTii KICTKOBOTO KIICHO0 HaBa)XKy 3pa3ka
CHATIOIOTh Yy KOHIEHTPOBaHIM Cynb(aTHI KHUCIOTI, TMEPETBOPIOIOYN BECh
Hitporen y HeopraniuHy ciib — amoHiil cynbdar. Ilicas o06pobku nyrom
BUIUIEHUI aMOHI1aK Macoro 0,34 Kr IOBHICTIO MOTVIMHAIOTH KUCIOTOI. OOUHCIIITE
Macy (B kr) einemeHTa HiTporeHy, mo MICTUBCS y 3pa3Ky, Ta, BUKOPHCTOBYIOUU
CTaHJapTHUN KOoe(]IIiEHT mepepaxyHKy Ha OUIOK (6,25), BU3HAYTE 3arajibHy Macy
MPOTETHOBOTO Jre3UBY B MapPTIi.

3. AMdoTtepHi peakiii HaAUMPOCTIIIOI aMIHOKHCIOTH SIK OCHOBa OydepHux
CUCTEM JIPYKapChbKHUX PO3YMHIB. 3aMMILITh MOJIEKYJSPHI PIBHSHHS peaKiiil s
aMIHOOIITOBOI KHUCJIOTH (TJIHHY), SKI MTIATBEP/DKYIOTh il TOABIMHY NPUPOIY
(3DaTHICTH TaCHTH SK KHCJIOTHI, TaK 1 JYXXHI KOJuBaHHA PH 3BOJOXKYyBaabHUX
PO3YMHIB), IPU B3AEMOJIII 3:

a) XJIOPUJAHOKO KHUCJIOTOIO;

0) pO3YMHOM HATPIH T1IPOKCUTY.

Ha3BiTh yTBOpEHI HEOPTraHIYHO-OPTaHIYHI COJI.
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JIABOPATOPHE 3AHATTSA Ne 15
Tema: IlincymxoBa Moy IbHA KOHTPOJIbHA PodoTA.

Merta 3aHATTH

KoHTposb, y3araipHEHHS Ta CHCTEMAaTH3allis 3HaHb CTYACHTIB 3 TCOPETHUHUX
OCHOB OpTraHiyHOi XiMii Ta IXHBOTO MPAKTUYHOTO 3aCTOCYBaHHS y BHUJABHUYO-
nomirpadiyHiii ramysi; mepeBipka BMIHHS aHali3yBaTH XIMIYHUM ckiaa ¢apO,
JaKiB, 3MHBOK, Tamepy Ta KIECHOBUX CHCTEM; OI[iIHKa HAaBUYOK PO3B'SI3aHHSA
THKEHEPHO-TEXHOJIOTIYHUX 1 €KOJIOTIYHUX KEHCIB, MOB'I3aHUX 13 IPYKAPCHKUMH Ta
NaTiTYypHO-OpOIITyBaAIbHUMHU TIPOIIECAMH.
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1. Poix T. A., Maiictpenko FO. 1O. Ilonirpadiuni marepianu : HaBd4. mocio.
JUTs 3100yBaviB CTyIeHs OakanaBpa 3a crell. 186 «BugaBHUIITBO Ta momiirpadis».
Kuis : KIII im. Irops Cikopcbkoro, 2024. 49 c.

2.3onoryxina K. 1. Tlomirpadgiuni wmarepianu 31  CHElIaJbHUMU
BJIACTUBOCTSIMU : J1a0. MPAKTUKYM : HaBY. MMOCI10. Jis1 3100yBayiB CTYIIEHS Marictpa
3a cren. 186 «BunaBHunTBo Ta nomirpadis». 2-re Bu., nepepoos. Kuis : KIII im.
Irops Cikopcbkoro, 2023. 45 c.

3. Bemuuko O. M., 3openko O. B. Ilomirpadiuni matepianu : NiIpYYHUK.
Kuis : BIIK «lTomitexnika», 2011. 424 c.

4. Po3zym T. B. TexHoorist namTypHO-OpOIIyBaJIbHOIO BUPOOHHUIITBA : HABY.
roci6. KuiB : HTVYY «KI1l», 2012. 216 c.

5. Jlazapenko E. T., Tokapuuk 3. M. ®Di3uko-xiMi4yHI OCHOBH TEXHOJOTIi
JIpyKapchKuX mpouecis : HaBd. nocid. JIeBiB : YAJL, 2004. 184 c.

II. ®yngaMeHTaIbHA OPraHiyHa XiMifl Ta XiMisi BUCOKOMOJIEKYJISAPHHUX
CIOJYK (11eJ110J103a, OLIKH, OJIIMeEpPH)

6. MitpsicoBa O. I1. Opraniuna ximis : HaBY. noci0. Kuis : Kongop, 2018. 418

7. JJactyxin 1O. O., Boponos C. A. Opraniuna xiMmis : TIAPYIHUK JIJIST BUIIIAX
HaBYAJIbHUX 3aKJIaJliB. 4-Te BHI., ctep. JIpBIiB : I{entp €Bporm, 2009. 868 c.

8. Uepnux B. II., 3imenkoBcrkuii b. C., I'punierko 1. C. Opraniuna ximis :
HIIPYYHUK JUIsl CTYJ. BUIL. HaBd. 3aki. XapkiB : H®aV : 3onoti cropinku, 2008.
752 c.

9. Kotyn I'. O., ITnyxnukoB B. O. XiMisi BUCOKOMOJEKYISIPHUX CIOJIYK :
Has4. moci6. Kuis : KHTEY, 2010. 240 c.

10. JIsxoBcbka H. O. MeroauuHi BKa3iBKA [0 JIA0OpAaTOPHHUX 3aHATH 3
OpraHiYHOi XiMii JJii CTYJE€HTIB MPUPOAHUYMX crielianbHoCcTel. YMmanb : Y]/AY,
2019.45 c.

III. TexHoJs0TiuHi MpoUecH, TATLBAHOIJIACTUKA TA iHXKEHEPHA €KOJIOTisl
ApyKapeHb

11. [lymkap O. 1., I'paboBcekuit B. A., Omenmnu O. A. Texuonorii
nosirpadigHoro BupoOHuITBa : HaB4. moci6. XapkiB : XHEVY im. Cemena
Ky3nens, 2019. 232 c.

62



12. Kaumr O. B., Ky3uemnoB B. I'. I'anpBanoTexHika B moiirpadii : HaBd.
noci0. JIpBIB : YKpaiHchka akaneMis apykapcersa, 2007. 156 c.

13. MensnukoB O. B. Texunosoriss ¢GopMHHX TMpOILECIB y BHUAABHUYO-
nonirpadiyHii crnpasi : mipydHuK. JIbBIB : YKpaiHChbKa akageMmisi JIpyKapcTBa,
2014. 368 c.

14. CaBunpkuii . I1., [llkaBpoB A. M. Exonoriuauii MOHITOPUHT Ta Oe3mneka
KUTTEIISUIBHOCTI  TIANPUEMCTB  BHJIABHUYO-TIOMITpaiquHOr0  KOMIUIEKCY
monorpadis. Kuis : HaykoBa nymxka, 2015. 198 c.

15. Hopomr A. K., MansiieB A. II. [IpomucioBa TOKCHKOJIOTiS Ta OXOpOHA
mpaili B TadbBaHIYHHUX 1 JPYKapChKUX Iexax : Hapd. moci0. XXutomup : XKATY,
2018. 210 c.

63



