TI'eoximin
METOANYHI BKA3IBKH 10 BUKOHAHHS IPAKTUYHUX POBIT
IIpakTuuna podora Nel

Bupuenns reoxiMiyHux BJIACTHBOCTEH eJIeMEHTIB

Meta po00TH: 3aKpIlTUTH 3HAHHS PO T€OXIMIYHI BIACTUBOCTI OKPEMHUX €IEMEHTIB 1 IPYII €JIEMEHTIB 3
ONM3BKUMU BJIACTUBOCTSIMH.

Buxinni nani: HaBuanapHa i JOBIIKOBA reOXIMiYHA JIiTEparypa.

3aBjaHHSA: MIrOTYBAaTH KOHCIIEKT 3 Fe0XiMii 0OpaHUX €JIeMEHTIB Ta KOMITIOTEPHY MIPE3eHTAIliI0, 3pO0UTH
YCHY JOTIOBIIb.

Pexomennauii o0 BUKOHAHHS po00TH

Pe3ynbpraToM mpakTHUHOI poOOTH € KOMITHOTepHA mpe3eHTaiis y Gopmari PowerPoint 3 BiamoBigHOO
YCHOIO JIOTIOBIJ/II0 TPUBATICTIO 7-8 XBUJIMH, B X0/l sIKOT MOBUHHI OYTH BUCBITJICHI HACTYIIHI MUTAHHS:

1. 3arambHi BizoMOCTI PO €IEMEHT:
® iCTOpIis BIIKPHUTTS 1 00JIACTh 3aCTOCYBAHHS;
® OCHOBHI (pi3MUHI XapaKTEPUCTHKH;
® OCHOBHI XiMi4HI BIaCTUBOCTI.
2. TlomupeHicTh XiMiYHOTO €leMeHTa:
B 3€MHiil Kopi;
B MarMaTUYHHX T1PCHKUX MOPOJIaXx;
B 0Ca/I0BUX TI'PCHKUX MOPOAAX;
y MeTaMOp(iUHUX TPCHKUX MOPOJIAX;
B IHINUX MpUpoaHUX 00'ekTax (Timpocdepa, atmocdepa,
6ioctepa);
OCHOBHI MIHEpaJIN-HOCIi.

3. TloBeniHka B T€OJIOTTYHHX nporiecax (piBHI KOHIIEHTpallii, BaIEeHTHUHN CTaH, JOPMHU 3HAXOHKECHHS,
MIEPEHECEHHs 1 OCIJaHH):
® MarMaTUYHOMY;
® 0CaJIOBOMY;
e MeTaMOp(pIYHOMY (BKIIFOYAIOYM BUBITPIOBAHHS).
4. ®opmu 3HAXOMIKEHHS, IOBEIIHKA y BOJHOMY Ta IIOBITPIHOMY cepefioBumax, OCHOBHI TUIIHU
POJIOBHIII.

IcTopis BinkpuTTH Ta 00J1aCTH 32CTOCYBaHHS

Martepianu 1o icTopii BiIKPUTTS MPAKTUYHO BCIX XIMIYHUX €JIEMEHTIB Ta iX 3aCTOCYBaHHSI MICTATHCS
y BEJHMUE3HIN KIJIBKOCTI B IOCTYIHIN JOBIJKOBIM Ta HAYKOBO-NOMYJISpHIN JiTeparypi. Y 3B'SI3KY 3 IIHM,
0COOMMBUN aKLIEHT y JaHOMYy poO3AUll HEOOXIAHO 3pOoOMTH Ha TOMY, B SIKIH MiHepanbpHIH (abo
HeMiHepalbHii) (popmi OyB BHepiie BIIKPUTUN XIMIYHMNA €IEMEHT 1 3 SKMMHU BJIACTUBOCTSAMH €JIEMEHTa
OB’ sI3aH1 TPYJHOILII BUSIBIEHHS 1 007acTh 3acTocyBaHHS. Jlesiki eeMeHTH (HanpHuKiaja, MpeACTaBHUKH
IpYIHU PiIKICHUX 3€MeJIb) BIIKPUBAINCS 1 EPEBIKPUBAIKMCH i PI3HUMHU iMeHaMHU. JIJis TaKuX BUIAAKIB
0a)kaHO CKJIACTH OJIOK-CXEMY TOCIIIOBHOCTI BIAKPUTTS XIMIYHUX €JIEMEHTIB.

OcHoOBHI Qi3N4YHi XapaKTepUCTHKHU Ta XiMiYHi BJAaCTHBOCTI
B 1mpomMy po3aini ocoOuuBY yBary HEOOXiAHO MPHUIUIMTH IOJIOKEHHIO eneMeHTiB B Ilepioguunoi
TaOIMIl Ta BUTIKAarO4a 3 IOTO iH(OpMaIlis: 0COOTMBOCTI €JIEKTPOHHOI OYyA0BH, MOXKJIMBI BaJIEHTHOCTI,
MIOJIOKEHHS B psAZax €JIEKTPOHETaTUBHOCTI, aTOMHI Ta 10HHI pajiycu 1 T. . [1oTpiOHO 3poOUTH aKLIEHT Ha
TUX XIMIYHMX BJIACTUBOCTSX, SIKI HAWOIJIBII YacTO BHUSBIAIOTHCSA B MPHUPOAHUX 00'€ekTax (MiHEpasax,



opoJiax, MPUPOAHUX BOJax 1 T. 1.). baxkaHo Bkazatm HalOUTbII OMM3BKI MO (PI3UYHUM Ta XIMIYHUM
BJIACTUBOCTSIM €JIEMEHTH, 3 SKMMH MOXJIHBI 130MOp(QH1 3aMilieHHs a00 cX0ka MOBEIIHKA y TEOXIMIYHUX
nporecax. Takok HEOOXiTHO po3iOpaTwcs 3 XIMIYHOK (TyXHi, JIy’)KHO3EMENIbHI TOIIO0) 1 Te0XIMIYHOO
(nmitodinbHO0O, XambKODUIBHOW, CHACPODIILHOKW, aTMO(MUIBHOKW) KIACH(IKAMINHOK HAJISKHICTIO
eNIEMEHTA.

IMommpeHHicTH XiMiYHOI0 J1IeMeHTa

JlaHl Mo cepeaHbOMY BMICTY XIMIYHHMX €JIEMEHTIB (KJIApKiB) B PI3HUX Treocdepax 1 MPUPOTHUX
00'eKTax € y BIANOBIIHII JOBIIKOBI Ta CHeliabHIi JiTepaTypi.

Jlsi HAOYHOTO TpPEACTaBICHHS IUX IUGPOBUX JaHMX OKPIM TaOJIMYHHUX JaHHUX, HEOOX1THO
noOyayBaTu NOPiBHUIBbHI Tpadiku abo miarpamu. [liarpamu OyayrOThCS 3 BUKOPHCTAHHSIM MPOTPAMHHUX
nakeTiB Excel abo Statistica 1 moTiM MoMIIalOThCs Oe3mocepeHO0 B MOTPIOHMIA Ciaia mpe3eHTarli
PowerPoint ctannapTHuM KomitoBaHHSIM uepe3 Oydep oominy Windows abo iHIIMM 3BUYHUM CHOCOOOM.
3py4HOIO JJI CIPUAHSTTS PIBHIB 3MICTIB € CTOBIYMKOBA Aiarpama. [Ipu HasBHOCTI MEBHUX JaHMX, HA HEl
J0JaTKOBO MOKYTh OyTH BHHECEHI MEXi BMICTY €J€MEHTa Ta iHIla CTATUCTUYHA iH(OpMaILis.

Jliia 300pakeHHS BiACOTKIB momupeHocTi (Hanpukiaan 60% eneMeHTa 30Cepe’KeHO B 0CaI0OBUX
nopojax, 20% — B metamopduyeckux i 10% - y MarmaTu4Hmux) peKOMEHAYIOThCS KpyroBi aiarpamu. [Ipu
HEOOX1AHOCTI MOXKYTh OYTH BUKOPHCTaHI MOTPiiHI, TOYEUHBIE 1 1HIII THIIH Jiarpam.

Heszanexno Bijg Buay naiarpam, BCi BOHH, B OOOB'S3KOBOMY IMOPSAKY, MOBHHHI MaTH 3arojIOBKH,
MO3HAYEHHS Oocel 1 oAuHULb BuMiproBanHsHs (% mac., %0, % 00., T/T, I/7 TOIIO) 1 YMOBHI IMO3HAYCHHS.
[lepeBaxkaroui OIUHUINI BHMIpY BMICTY: MOPOJOYTBOPIOIOYi €JIEMEHTH B TIPCHKUX MOpoaax - % Mac.,
JPYTOPSIIHI 1 PIAKICHI €IEMEHTH B TPChbKUX MOPOAAX — I/T, €IEMEHTH B IPUPOAHUX BOJAX, I/I.

OcHoBHI MiHepa/u — HOCIl e1TeMeHTa

BinpmiicTe XiMIYHUX €JIEMEHTIB MAalOTh BJACHI MiHEPaJH, TOOTO BXOASTH Yy BUTISAL (OPMYITBHUX
KOMITOHEHTIB JI0 CKJIaJly IEBHUX MiHEepalbHUX BUMIB. [IJis HUX MOBHHHI OyTH BKa3aHi Ha3BU IIUX BUIIB (3
BIJIMOBIAHUMH (DOpMYJIaMM) Ta HAsBHICTh ICHYIOUMX 130MOPQHHUX psiB 1 cXxeM 13oMopdizmy. Ko
KUTBKICTh MIHEPaJIbHHUX BUIB y XIMIUHOTO €JIeMEHTa JIOCUTh BeJuKe (OUIblle JIecsiTka), TO HEOOXiJTHO
BKa3aTH iX 3arajgbHy KUTBKICTh 1 iHPOpMAIIIO PO OCHOBHI THIH MiHEpaJiB (Hampukiam, cyinbdimgis — 40
MiHepaniB, okculliB — 20, cuiikaTiB — 60 ToI0) 1 JOKJIAAHO MepepaxyBaTy juile Hainmomupenimi. [Tpu
HasiBHOCTI BIAMOBIAHOT iHpopMallii 6a’kaHO CHEIiaTbHO BI3HAYNTH HAWPIAKICHIIII BUJIH.

Kpim BnacHuX MiHepaiiB, BCl XIMI4YHI €JI€MEHTH BXOAATH B 1HIII MiHEpald y BUIJIAJI €JIE€MEHTIB-
JIOMIIIOK, a JUIsl AGSIKUX €JIEMEHTIB, HallpHukiaa pyOifito, 1ie B3arajii €auHa ¢opma icHyBaHHA. Tomy B
[[OMY PO3/iJIi 000B'A3KOBO HEOOXITHO BKa3aTH, B SIKUX OCHOBHUX MiHepanax 1 B SIKi KIJTBKOCTI MOXKe
MICTUTHCS TaHUM XIMIYHUN €JIEMEHT y BUTJISI JOMIIIIKH.

IloBeninka B reoJIOrivHNX Mpouecax

[Hdopmartito 1aHoro po3aiTy HEOOX1THO MPOLTIOCTPYBATH CIICIIABHO TTOOY/I0BAaHUMH JlarpaMaMH,
1110 TOKa3yIOTh CTYIiHb 3MIHU BMICTY 1 JOPM 3HAXOKEHHS 3JIEMEHTY IIPU MEePEeX0/Ii BiJ] OJHI€T reooriuHol
oOctaHoBKM 70 1HIIOi. Hampukiaa, BUMIpIOBaHHS BMICTY 3J€MEHTY IpPH TMEpexoil BiJ HE3MIHEHHUX
MarMaTHYHUX /10 TJIMHUCTUX TMOPiJ KOp BHUBITPIOBAHHS, PI3HMIA BMICTY €JIE€MEHTY B MOpOJaxX Pi3HOTrO
cTyneHss metamop(izmy (TIMHUCTBIE M KBaplIEBbIE TMOPOJLI MPEOOPa3yrOTCS B CIIOJSHBIEC CIAHIBI U
raelicel). HeoOxiaHi naHi /i moOyIoBH TaKHX JiarpaM B BENUKIA KUIBKOCTI MICTATHCS B CIELiasIbHIN
reoJIOTI4HIN JiTepaTypl — )KypHaiu 1 MoHorpadii o reoximii, MiHepaJIorii Ta KOPUCHUM KOHAJIHHAM.

®opMu 3HAXOKEeHHS i MOBEeIIHKY Y BOAHOMY i NOBITpPAAHOMY
cepe0BHILAX

Crnin BkaszatH, B AKUX (OopMax MOXKE 3HAXOIUTHCS 1 MITPyBaTH XIMIYHUN €JIEMEHT Y BOJHOMY Ta
MOBITPSHOMY CEpeOBHINaX (B PO3YMHEHOMY CTaHI — y BHUIVIAJI IMPOCTUX 10HIB, y CKJIaJli KOMIUIEKCHUX
10HIB — 3a3HAYUTH SKHX, Y CKJIAJl HETUCOIIHOBAHUX MOJICKYJ — 3a3HAYUTH SKHX, TOIIO0). 3BEPHYTH yBary
Ha TUIIOBE CIIIBBIJIHOIIEHHS 3a3Ha4eHUX (HOPM 3HAXOJUKECHHS Ta Mirpauii B MPUPOJHUX CEpPEelOBHILIAX.
KopoTko Bkazatu, 3a HasBHUMHU Ha CHOTOJHIIIHIA JACHb BIJIOMOCTSIMH, HACKUIBKH HEOOXITHWHA NaHHMA
€JIEMEHT JIJIs )KUBUX OPraHi3MiB 1 3 UMM MOB's3aHa 115 OTpeda, a TaKOK TOKCHYHICTh €JIeMEeHTa Ta Horo
CIIOJIYK.



OCHOBHI THIIM POIOBHIIL

HeoOximHo mepepaxyBaT OCHOBHI THIM POJOBHIN XIMIYHOTO €J€eMEHTa 1 TMOB'SA3aTH iX 3
0COOJIMBOCTSIMM HOTO TIOBEIHKM Y TEOJOTIYHUX TMpolecax (HampuKiIajg, 3MiHHA BaJCHTHICTh 1
OKHCJIIOBAHICTh MPHU3BOATH 10 (POPMYBaHHS ITiIBUIICHUX KOHIICHTPAIl Ha OKHCIIOBAJILHUX Oap'epiB 1
MOSIBH TIEBHOTO TUITY poJioBHUI). baxkano moOyayBaTu cToBmUacTy abo Kpyrosi JiarpaMu, o MOKa3yloTh
PO3IOALT POIOBUIIL 3a TUITAMH, 00CSTOM 3araciB i reorpadgiyHuM nojoxkeHHs M. HeoOXiHO 3HaTH Ha3BU
HAOIIBII BETUKUX 1 BIJOMUX POJOBHIL Ta iX reorpadivuHe po3TanryBaHHs, sIKe MOKe OyTH BUHECEHO Ha
BIJITOBIIHY KapTy.

BapianTu 3aB1anb
Bapiant ni1s BUKOHaHHS POOOTH OOMPAETHCS CTYACHTOM 3a TOTOKEHHSIM 3 BUKJIanadyeM, abo
MPU3HAYAETHCS BUKIIAAueM.

1) Fe, Mn, Cr; 11) Zr, Hf;

2) Ni, Co; 12) P3E;

3) Cu, Ag; 13) U, Th;

4) Zn, Cd,; 14) F, Cl, Br, [;
5) Pb, Hg; 15) S, Se, Te;
6) Au; 16) As, Sh;

7) Pt, Pd, Ru, Rh, Os, Ir; 17) Bi, TI,

8) W, Mo; 18) Be, Sn;

9) Li, Rb, Cs; 19) Ti, B;

10) Nb, Tg; 20) Sr, Ba.

[TuTaHHs A7 3aXUCTY MPAKTHYHOI poOOTH
dopMu HaxOJKEHHSI €JIEMEHTIB B 3eMHI1H KOpi.
Posb rinepreHHUX MPOIECiB B €HJOTEHHOMY PYIOYTBOPEHHI.
['eoximiuna poas Boau. PiBHSIHHS BOHOTO OaslaHCy B 3€MHIN KOPi.
TepMonrHaMiyH1 YMOBH Ta arperaTHUil CTaH PEUOBUHU B HaJIpax 3eMIIL.
BynoBa i B1acTUBOCTI aTOMIB XIMIYHHMX €IEMEHTIB Ta iX reoxiMiuHi Kiacudikarrii.
OCHOBHHH reoXIMIYHAM 3aK0H I obaIIIMiATAa.
3/1aTHICTh XIMIYHHMX €JIEMEHTIB J10 KOHIIEHTpALlli Ta PO3CIIOBaHHS B yMOBaX 3€MHOI KOpH.
[Taparene3uc MiHepaiiB Ta XIMIYHUX €JIEMEHTIB.
IToBeninka XiMIYHUX €JIEMEHTIB B IPOIIECi KpUCTali3alii MarMH.
10 [ToxoKEeHHS Ta CKJIa]] METEOPHTIB, 3HAYCHHS X BUBUCHHSL.
11. PapioakTUBHI €J€MEHTH SK JDKEPEIIo TeIIOBO1 eHeprii 3emiti.
12. EnHepris eneKTpOHHHX IEePEX0/IiB B aTOMaXx.

wWoNOTkwWN P

IIpakTnuna podora Ne2
Bu3naueHHsl AaTOMHHUX i BATOBHX KiJILKOCTEl eJIeMEeHTiB.
IlepeBeneHHsi aTOMHMX KiJIbKOCTeH B BaroBi BiICOTKH.
Po3paxyHok cepeaHix BMicTiB
3aBaHHA:

JlaHO KIUIBKICHI BMICTH OCHOBHHX OKCHJIIB 32 pe3yJbTaTaMH CHJIIKATHOTO aHali3y KBapLOBHX
nopdipiB pomosuia «MomoaiKHOTO»(TadauIs 1).

1. Tlepepaxysartu Barosi BigcoTku okcuuiB SiO2, Al2Os, Fe203, FeO, TiO2, MnO, MgO, CaO,
Na2O, K20, P2Os, SO3 Ha BaroBi BIJICOTKH €JIEMEHTIB BUKOPUCTOBYIOUH HI)KUCHABEICHUMA
MOPSOK PO3PaxXyHKIB.



2. BszsaTu mani o aromuiii Basi enementis O (16), Si (28), Al (27), Fe (55,85), Ti (48), Mn (55),
Mg (24), Ca (40), Na (23), K (39), P (31).

3. Po3paxyBatu MoJeKyJIsSIpHY Bary KOXHOTO OKCHILY.

4. 3a criBBiIHOIIEHHIM MOJICEKYJISPHOI Bard OKCUAY 1 HOr0 aTOMHOI Baru, MOJIEKYJISIpHOI Baru
OKCHIy 1 WOro BMICTYy B BaroBHX BIJICOTKAaX PO3PaxOBYEMO KOHIICHTpAIIIO €IeMEHTa B
BaroBUX BIJICOTKAaX, BUXOSYH 3 TIPOITOPIIIi:

Tabmuus 1 - JTani XiMiYHOTO aHATI3y KBApPIIOBUX MOPQipUTIB
ponoBuIia «MoIOTiKHE

Coaep:xaHHe B BeCOBBLIX NMPOLEHTAX
NeNe
npoder | L . . -

Si02 | TiO2 | ALhO; | FexO3 | FeO | MnO | MgO | CaO | Na2O | K20 | P2Os
15 704 1033 13121 063 [457[002 [136]245] 380 ] 069 | -
17 71821032 [1299 ]| 0,68 | 388 ] 0.06 | 0.87 | 258 | 489 [ 0.44 | 0.07
18 [69.20] 025 | 1200 092 [353] 003 [345| 43 [ 033 | 1,60 | -
20 [69.80] 037 | 1438 | 3.51 - - 178 | 164 522 |1 059 | -
25 ]6820)063 | 1623 | 288 |129[ 003 [ 162 | 155 338 | 1,72 | 0.11
27 ]6996]0.53 1555 1.16 |337] 006 | 146 | 142 ]| 395 [ 038 | 0.27
33 |6440]041 1650 ] 1.66 |3.15[ 007 | 3.17 ] 240 ] 158 | 238 [ 0.07
34 |7049]051 1612 | 323 |241] 003 | 08 | 084 ] 521 | 0.13 | 0.11
35 |[6090) 042 |1525] 339 [374] 006 | 449 | 512 | 244 [caemm | 0.09
39 |6790]048 | 1452 | 166 |294[ 011 | 302 | 3,62 | 382 [ 0.16 | 0.06
40 [6296] 058 | 1580 [ 224 [251] 007 [ 3.28 | 359 204 | 0,68 | 0.11
42 [6686]|052 | 1488 | 064 [416) 003 [ 322 | 3.17| 184 | 020 | 0.13
44 [6865]|040 |1326| 205 [3.11) 005 | 2.15 | 198 | 3.66 | 0.84 | 0.08
45 [67281047 | 1500 200 [223) 006 [ 1.39 | 462 | 206 | 2.05 | 0.10
46 [7226]025 |1276| 143 [302) 006 | 087 | 249 | 3.10 | 132 | 0.06

-BMICT €JIeMEHTa B Bar.% - aTOMHA Bara eJIeMeHTa;
-BMICT OKCHY B Bar.% - MOJIEK. Bara OKCHILY
HaBoaumo npukian po3paxyHky Juist okcuay kpemHito SiO2 B npo06i 15.
AromHa Bara O = 16; atromHa Bara Si = 28; monekyinspHa Bara SiOz = 60;
BMicT SiO2 B Bar.% 1o mpo6i 15 3 Tabmuri 1 = 70.4%.
CxJragaeMo MpomopITiio:
X% - 28
70,4% - 60, ne X Bmicr Si B SiO2 Bar.%

3Bincu: X = 704
28 60

X=70,4*28/60=33,9%
Y HaBeeHOMY pO3paxyHKy MHOXHHK 28/60 sBisie cOOOI 4YacTKy BiJ JAUICHHS aTOMHOI Baru

€JIEMEHTa 1[0 BU3HAYAETHCA, B JAHOMY BHIAAKY Si, Ha MOJEKyIsipHy Bary okcunay SiOz. Lleit
MHOKHHUK 3QJIMIIAETHCA MTOCTIHHUM CTOCOBHO Oy/1b-sKOT0 3HaueHHs BMicTy SiO2 B BaroBux%.



BumieHaBeneHa cxemMa BU3HAYEHHS BaroBUX KUTBKOCTEH €JEMEHTa 3 BHKOPHCTAHHSIM aTOMHHUX
KUTBKOCTEH 3aCTOCOBHA JI0 PO3PaxXyHKY 3MICTIB OyAb-SKOTO €IEMEHTY B BaroBUX BIJCOTKaxX 3a
MPOIICHTHUM BMICTOM Horo okcuay. ToMmy HemMae HEOOX1THOCTI B KO)KHOMY KOHKPETHOMY BHITAIIKy
CKJIaJJaTH BUILICHABEICHY MPOIIOPIIiIO 1 BUpilTyBaTH ii. Mae OyTH MpUHHATO CTABJICHHS aTOMHOT Baru
€JIEMEHTA JI0 HOT0 MOJICKYJISIPHOI Bard 3a CBOr0 poJly KOHCTaHTY, pO3paxyHKOBUH KoedimieHt K, s
BUKOPUCTAHHS NPY BU3HAUCHHI MPOIEHTHOTO BMICTY €JIEMEHTIB 32 BMICTOM X OKCHJIIB B BaroBUX
BIJICOTKaX.

Busnayaemo pospaxyHkoBuii koeginieHT K 17151 KOXKHOTO eneMeHTa 3a (popMyIioro, 0 BKIIOYAE B
YUCEJILHUKY aTOMHHI Bara eieMeHTa A, B 3HAMEHHUKY MOJICKYJISIpHY Bary OKCHY:

aToM. Bara A

MOJI. Bara
1. PesynbraTé mepepaxyHKiB BHHOCHMO B TaOJHIIO 2, SIKa CKJIAJA€THCS 3a HABEIEHOI HIDKYE

hopmoro.

Tabmuus 2 - BMicT eneMeHTiB B KBapLOBUX HOPQIpUTIB
pomoBuIIa «MOJIOIIKHE»

Nee ONeMeETsI, CONePAAHHA B BeC. %, PaCIeTHRIH KO3)HIMHEHT
mpod S1 Ti Al Feo- [Fe” | Mn Mg | Ca | Na K P
.| Bec| .. |Bec|..|Bec| .. | Bec | .. |Bec| .. | Bed .. [Beq..|Bec |..| Bec| .. Bec| .. [Bac
X % B % % % | | % > % X % X % 5 % X % . 9% | ™ | %
15

2. BuzHaueHHs cepeHiX 3MICTIB METOJIOM CEpEHbOr0 apu(PMETUUHOTO 1 METOI0M Me/liaH.

Cepenne apudmeTHIHE 3MICT PO3PaXOBYEMO 3a (POPMYIIOH0:

Je Xi— BMICT e1eMeHTY B KOHKPETHIH Ipooi,
N — KUIBKICTB NPO0
5.2 BusHaueHHS cepelHiX 3MICTiB METOJIOM BHOIPKOBOI Me/TiaHH.

Bci BcTaHOBNIEH] aHATITHYHUM METO/IOM BMICT KOMITOHEHTIB PO3MIIITYEMO B OJIMH PSJT 32 3pOCTaHHSIM
abo cnajaHHAM iX 3HauyeHb. [loTiM, B 3aieXHOCTI BiJ 4YKCla YIEHIB LIBOTO sy BUOHPAIOTH
LEHTpaJIbHE, II0JI0 CTAHOBUIIA B PANY, 3HAYEHHS BMICTY (SKIIO YHMCIIO WIEHIB psly HenmapHe), abo
JIBa 3HAYCHHSI B CEPEIMHI Py (YMCIIO 3HAUYEHD MapHe).

B ocranHbOMY BUNaIKy CyMYy KOHIEHTpALlIl 1O ABOM IpoOaM, po3MIIIat0OThCs B IEHTP1 pALY, ALIATh
Ha 2. O0OpaHwuii i po3paxoBaHU IO CyMi IBOX BMICTiB 3HAU€HHb KOHIIEHTPAIIIH eJleMeHTa MTPUHMAIOTh
3a cepeHe MeTiaHHe.

€ e ouH crnocid oTpUMaHHs 3HA4YeHHS BUOIPKOBOI MeliaHu 0e3 CKJIaJaHHsS 3aKOHOMIPHOTO PsIY
10 CHaJIaHHIO YU 3POCTAHHIO HAsIBHUX KOHLEHTPAIlii KOMIIOHEHTIB.

besnocepenHb0 B KOXHOMY BEPTHKAIBHOMY CTOBIYMKY TaONHMII 2, e PO3MIIIEHI OTpUMaHi mpu
po3paxyHKax BMICTH €JIEMEHTIB, BUKPECIIOEMO IOCTIAOBHO 2 TapH iX 3HAYEHb - MiHIMaJbHE 1
MakcuMmaibHe. [10TiM 3 pemTH 1aHux 3HOBY MPUOUPAEMO MiHIMAJIbHE 1 MaKCUMalTbHE 3HaYeHHS. 1[0
OTIEPAIIiF0 TIOCIIIOBHO MPOIOBKYEMO JTaJll 10 THX TP, TOKH 3aJTUIIUTHCS OJJHE a00 J1Ba, 3aJIKHO BiJl



HerapHOoTo abo MapHOro yucia mpo0, 3HaueHHs 3MICTiB KoMIioHeHTa. [le 1 Oyne BubipkoBa MeiaHa,
SIKy MM BU3HAYA€EMO JIJTS BCIX BKJIIOUEHUX J10 TabmuIi 1 enemMeHT

IIpakTuyna podora Ne 3.
Bu3HaYeHHS CTATUCTHYHHUX MAapaMeTPiB NP 00pooOLi reoXiMivYHUX TaHUX

JlaHo pe3yabTaTh aHaJi3iB 3a 3MICTOM €JIEMEHTIB B OPOJax Pi3HUX paioHIB YKpPaiHCHKOTO
IUTA.

3aBpanns:
1) Ckiiactu BUOIpKH 110 KOKHOMY paifOHY 3 ypaxXyBaHHSM JITOJIOTIYHOTO TUITY

nopia po3pizy. Buainuti MakcumanbHi Xyax 1 MiHIMQIIbHI Xyin BMICTH €JIEMEHTIB, IOMICTHBIIH iX B
Tadymro 1.

2) Po3paxyBartu cepeHiii BMicT eieMeHTiB X 10 KOXHil BHOIpIli, BUKOPUCTOBYIOUH (hopMyIty:

+ X
=

T = (‘X'JI.—!X MIN )

2

Busnaunty cepeHe KBapaTHIHe BIAXUICHHS S 110 popmyii:

S,_] . Z(‘X'i _‘T):

n—1

ne Xi - 3MICT eJIeMEHTa B KOHKPETHIN npo0i;
N - KUTBKICTB TPO0.

4) PospaxyBaTu KoeQillieHT Bapiallii 3 MepepaxyHKOM OTPHMAHOIrO 3HAYCHHS B BIJICOTKH 3
BUKOPHUCTaHHSIM MHOHHKa 100.

S
V=—.100%,
3

5) [atu ominky BuOipkoBoi aucnepcii D = S2

HucnepciiHuil aHamiz - ckiagHe MOHATTS. [IpoBOAMTHCS MO TPUCTYNEHEBOI Kiacudikarii 3a
nonomororo Excel. Ilpu 11boMy BU3Ha4Ya€eThCs TUI TUCTIEPCii - perioHanbHa, JIOKaJlbHA, TOYKOBA.

6) OtpuMaHi po3paxyHKOBI TapaMeTPH 10 KO)KHOMY €JIEMEHTY BUHECTH B CKJIaJIeHY TaOIHIIIO 3,
PO3MICTHUBIIH X B KOXKHIN KIIITHHI B CTPOTO MIEBHOMY MOPSIIKY IO BEPTHKAI.

7) 3icTaBUTH TeOoXiMiuHI MapaMeTpH MO OJJHOMY 3 €JIEMEHTIB M0 BCIM OXapaKTepH30BaHUX paiiloHaM,
TAMAM TIOPiA 1 JaTh, BUKOPUCTOBYIOUM IIi TApaMEeTpHU OIHUC XapakTepy pO3MOJILTy elIeMEHTa,
MIHJIMBOCTI HOTO 3MICTIB.



Tabmuus 1. Bmict enemeHTiB B opoJax pi3HUX paiioHIB YKpaiHCHKOTO IIUTA.

XapakTepuCTHKA Micre Binoopy | K-ctb Bwmict enemeHTiB y
pod aHaJi31B
Au Re In Sc Cd
AJeBBpOITIT JlombGapiBka 22 (1-3) (5-1800) (2,2-
YEpBOHUIA 106 107 32)
104
ITicok rpasemuctuii | CamapiBka 24 1*10° (5-26,5) (10,2-
107 3,2)
107
Banmsix Kynp-Mi3iBka 14 (5-7) (40,3-5) (11-2)
OpraHOreHHUM 106 107 107
ITickoBuK JombapiBka 20 (1-6) 5*10° (1,2-2)
NpibHO3EpPHUCTHUI 106 107
Bannsik Opkchka 20 (0,7-15) | (5-1)10" | (2-3,6)
MapMypOBaHHI BIIa/IMHA 106 107
I'nuHa Gina HogonerpiBka 16 (7-8) (5-4) (1-3,6)
106 107 107
I'paBenit uepBonnii | Caifrak 30 7*10° (5-600) | (2,-11)
107 107
I[TickoBuk 3enenuii | Bepxus-Misiska | 50 (7-10) (35,4- (1-
10 3,59) | 3,8)107
107
KBapuuToBuaHuii MisiBka 20 (7-11) (4,5-7) (5-
CITaHeIb 10 107 11)107
Tabnuusg 2. Po3paxyHKOBI CTAaTUCTUYHI TApaMETPH.
XapakTepuctuka | Micue CraTucTH4HI TapaMeTpH Mo eJIeMeHTax
poo Bimoopy |Au |Re |In |[Sc |Cd |[Mo |W |Co |Ni |Pt
X X| X X X Xl X X X X
S S S S S S S S S S
\ V| V| V \ V| V V| V| V
D D| D D D D D D D| D

IIuTanHs QU151 3aXUCTY NPAKTHYHOI po0oTH 3 reoximii Ne3.

1. OO6’exT, MeTa Ta 3a1a4i reoximil.
2. TlommpeHicTh XIMIYHUX €JIEMEHTIB Y IMPUPO/Ii: OCHOBHI 3aKOHOMiIpHOCTI. 3akoH Kiapka-
Bepnancekoro.
3. OCHOBHI METOIW BHBUYEHHS XIMIYHOTO CKJIany i BHYTPIIIHBOI OymoBH 3eMiti Ta iHIINX
KOCMOXIMIYHUX T1J1, HA SIKUX (PI3WYHHUX 3aKOHAX BOHU 3aCHOBaHI.
4. OCHOBHI NEpeyMOBU Ta Cy4yacH1 YSBJIEHHS PO €BOJIOLIIO0 1 CTPYKTYpH BcecBiTy 1 i
XIMIYHOTO CKJIATy.

©ooNo O

BryTpimHi ¢pakTopu reoxiMiqHoi Mirpaiii.
30BHiIIHI (PaKTOPH re0XiMiYHOI Mirparii. Poiab OKMCHO-BITHOBHOTO MOTEHITIATY.
PanioakTuBHI BIACTHBOCTI aTOMIB 1 IX POJIb B T€OXIMIUHIN Mirpariii.
®dopmu Mirpariii XIMIYHUX €JIEMEHTIB Y HABKOJIUIITHLOMY CEPEIOBHIIII.
Enepris sigepHUX MepeTBOPEHb.



10. PagioakTUBHICTE XIMIYHUX €JIEMEHTIB.
11. BukopucTaHHS 130TOITHOTO aHAITI3Y TOPII.
12. MeTou 130TOIHOT T€0XPOHOJIOT .



[MIMTAHHA UA THATOTOBKU JO ICIIMTY 3 AMCHUIUIIHU «3AT'AJIbHA
['EOXIMIS»

OO0’exT, MeTa Ta 3aJa4il reoxiMmii.

dopmH HaXOHKEHHS €JIEMEHTIB B 3eMHIi KOPI.

Ponb rinepreHHux nporeciB B €HJ0TEHHOMY PYJI0YTBOPEHHI.

3emHa Kopa: 0yJ10Ba, CKJIaJl, TIMOTE3H YTBOPEHHS.

['eoximiuHa posb Boau. PiBHSHHS BOJHOTO OalaHCy B 3€MHIM KOPI.

TepmoauHaMiuH1 yMOBH Ta arperaTHUI CTaH PEYOBUHU B HAApaxX 3eMJIi.

BuyTtpimni GpakTopu Mirpariii.

BynoBa 1 BmacTMBOCTI aTOMIB XIMIYHHX €JIEMEHTIB Ta iX TeOoXIMIYHi

KJacuQikarii.

9. OcHoBHHII reOXIMIYHM 3aK0H [ 0baIIIMIATA.

10.IToBepxHeRi Ta mia3eMH1 BoJU. I '€0XIMIYHHI KPyroooir BoIu.

11.T'ineprexes ripcbKUX MOPiA Ta Cyab(1THUX POAOBHILL.

12.130tonu. I'eoximis 130TOITIB, 3HAYECHHS 11 BUBUCHHS.

13. Enepris aiepHUX IEPETBOPEHb.

14. TToxomkeHHs 1 €BOIOLISI aTMOC(]epH.

15. ATomHi, BaroBi Ta 00’eMHI Kiapkd. OCOOIMBOCTI MOUIUPEHHS €JIEMEHTIB B
3eMHII KOopi Ta 3eMJIl B IIIIIOMY.

16.T'impocdepa. bynosa Ta cknazn. bananc eneprii.

17. ®akTopw, 1110 BIUTMBAIOTH HA XIMIYHUMN CKJIAJT MIJI3EMHUX BO/I.

18.3oBHimHI pakTopu Mmirparii. EBomrorris ix B 9aci.

19.3aranpHa xapakTepucTuKa HoochepH.

20.31aTHICTh XIMIYHMX €JIEMEHTIB JI0 KOHIICHTpAIlll Ta PO3CIFOBaHHS B YMOBaX
3€MHO1 KOpH.

21.1TapareHe3uc MiHepaiB Ta XIMIYHUX €JIEMEHTIB.

22.TloxomxkeHHs reocdep 3eMHOI KOPH.

23.TloBenmiHKa XIMIYHUX €JIEMEHTIB B TIPOIIEC] KpUCTaIi3aIlii MarMu.

24.TToxoKeHHS Ta CKJIa] METEOPUTIB, 3HAUCHHS iX BUBYCHHSI.

25.MeTo11 TeOXIMIYHUX OOCHIIKEHbD.

26. XiMIUHHHA CKJIaJ 3€MHOI KOPH.

27.I'inoTe3u npo TOMOTeHHY Ta T€TEPOTeHHY akpelito 3eMi Ta mianer COHAYHOT
CUCTEMH.

28.IcTopist BAHUKHEHHSI Ta PO3BUTKY reoXiMii.

29.PafioakTUBHI €JIEMEHTH SIK JIPKEPEJIO TeIIOBOI eHeprii 3emuti.

30. EHepris eneKTpOHHUX MEPEXOIiB B aTOMaX.

31.3aranbHa reoxiMiyHa XapakTepucTHKa 6iocdepu.

32.bananc eneprii B aTMo- Ta riapocdepi.

33.Enepris ¢pa3oBUX MEPETBOPEHb.

34.PanioakTUBHI €JIEMEHTH Ta iX pOJIb B TEpMIYHOMY OanaHci 3emTi.

35.IIpupoa MarMaTH4IHOTO PO3ILIABY.

36.30BHIIIHI JKepesia eHeprii.

O N WM



37.1lpupona consiunoi cucrtemMu. [loxomxkeHHA COHSAYHOI cucTeMH. bynoBa
Bcecgity. bynosa Conirsl.

38.IloxomkenHs 1 kiacugikaiisi MarMu.

39.Enepris Conus. EHeprist KOCMIYHOTO BUITPOMIHIOBAHHS.

40.bynosa manet. Cxiaa MereoputiB. KocMiuHa MOMIMPEHICTh €JIEMEHTIB.

41.MarmaThyHa Ta KpUcTali3alliiiHa MarMu.

42 MiHepallbHUN Ta XIMIYHUNA CKJIAJ]] BHYTPILIHIX 30H 3eMIIL.

43.bioreHHa akyMyJIAIlis XIMIYHUX €JIEMEHTIB.

44.TloBeniHKa XIMIYHUX €JIEMEHTIB B ITPOIIEC] KprCTali3allli MarMu.

45.Cxran atmochepu. [ToxomkeHHs Ta eBooLis atMochepH.

46. DopMH HaXOHKEHHS €JIEMEHTIB B 3¢MHIH KOP1 B TApOTEPMaIbHUX PO3UUHAX.

47.]l>xepena eHeprii rinepreHHuX MpoIeciB.

48.130mophi3m B MiHepanax. Po3naa TBepanx po3unHiB. [Ipuxmagm.

49.T"eoximisi MIOPOAOYTBOPIOIOUNX MIHEPATIB

50.T eoxiMiuHI 0COOIMBOCTI THEBMATOMITO-T1IPOTEPMAIBHOTO MPOIIECY.

51. ®akTopw, SK1 BIUIMBAIOTh HA 10HHUI 130MOp(]i3M: BIIACTUBOCTI 10HIB,
BJIACTUBOCTI XIMIYHOI'O CKJIaJy 1 CTPYKTYPH MIHEPAJIIB, 30BHIILIHI TApaMETPH
cepenoBuila (TemMrneparypa, TUCK, KOHIICHTPAIIiA).

52.T eoximist merMaTHUTIB.

53.Ilixzemua atmocdepa, ii Kaacudikaris 1 XIMIYHIN CKIIaI.

54.T'eoximiuHa poOJIb MIKpOOPTaHi3MiB. bioreHH1 BiaKIaIu.

55.1Ipotiecu 3aMillieHHs B IErMaTUTAX.

56.IToxomkeHHs 1 eBOMIOIIsT aTMOC]EpH.

57.TToxomxeHHs 1 eBotoLis Oiocdepu. 3araibHa XapaKTepUCTHKA HOOC(HEPH.

58. Tunomopdizm MiHepaiB i3 IErMaTUTOBHX JKUJ. POsb yMilyrounx mopiz.

59. dakTopw, 110 BINIMBAIOTh HA XIMIYHUM CKJIaJ ITII3EMHHUX BOJI.

60.bymoBa Ta ckiaa 3eMHOI KOPH.

61.1"eoximMisi CKApPHOBOTO TIPOIIECY

62.TloBeinka XIMIYHMX €JIEMEHTIB B IIPOIIECi KpUCTai3allii MarMu.

63. [IpupoaHi ra3u 3eMHUX HaAp Ta iX Kiacugikaiis.

64. [l)xepena rigporepMaibHUX PO3UMHIB (FOBEHIIbHE, BaJIO3HE,
MeTamop(doreHHe).

65.3aranbHa reoxiMivHa XapakTepUCcTHKa 6iochepH.

66.[30Tomnu. [TommpeHicTh Ta IX PO3AUICHHS B TPUPOIHUX MIPOIEcax.

67.®opmu niepeHOCY pyAHUX KOMITIOHEHTIB B T1IpOTEpPMaIbHUX PO3UMHAX.

68. [ToxomxeHHs iTochepu.

69. ®opmyBanHs 3eMHOT KOpH Ta 11 reocdep BHACHIIOK BUIUIABIISTHHS Ta Jera3arii
nopija MaHTIi 3emi.

70.Posib rajoreHiB i ByTrJIEKUCIOTH B TJIpOTEPMaIbHUX po3unHax. PiKicHi 1
PO3CIisiHI €IEMEHTH B T1ApOTepMaIbHUX YyTBOPEHHSIX.

71.Ponb coHsuHOT eHeprii B eK30TeHHUX Ta eHI0TeHHNX mponecax. [Ipunmumm Jle-
[[TaTenwe. [Toctynatu OcBanbaa.

72.CxkJ1aJ1 3eMHOT KOPH.



73.MinepanpHuil 1 XIMIYHUH CKJIaJ OCAJOBUX MOPII.
74.Tlin3emua atMocdepa, 11 knacudikais 1 XIMIYHHNA CKIIaI.

75.BHyTpilH1 Kepena eHeprii.

76. DakTopu metamopdizmy.

77.DaxTopH, 10 BIUTMBAIOTH HA XIMIYHUN CKJIaJ MiA3EMHUX BOI.

78.3emMHa Kopa: 0y/1oBa, CKJIaj, TNoTe3U YTBOPEHHS.

79.T"eoxiMiuHa poiIb BoW. PIBHSIHHS BOTHOTO OaslaHCy B 3€MHIM KOPI.

80. ®akTopu mirparii XiMIYHUX €IEMEHTIB.

81.3oBHiHI akTopu Mirpariii. EBosorris ix B yaci.

82.3aranpHa XapakTeprucTruka Hoochepwu.

83.3maTHiCcTh XIMIYHHX €JIEMEHTIB /10 KOHIEHTpAIlli Ta pO3CIIOBaHHS B YMOBaX
3€MHOI KOPH.

84.Enepris Conis. EHeprist KOCMIYHOTO BUITPOMIHIOBAHHSI.

85.bynosa maner. Cximan meTeoputiB. KocMiuHa OMMAPEHICTH €IEMEHTIB.

86.MarmaTruyHa Ta KpucTajizaliiiHa MarMmu.

87.MinepanpHuil Ta XIMIYHUH CKJIa] BHYTPIIIHIX 30H 3eMJIi.

88.1cTopist BAHMKHEHHSI Ta PO3BUTKY I'€OXIMii.

89.PanioakTHBHI €IEMEHTH SIK JHKEPEJIO TEIIOBO1 eHeprii 3eMii.



[Ipukian ek3ameHaIiiHOTO 3aBIaHHs
XapkiBcbkuii HanioHaabHNi yHiBepcuteT iMeni B.H. Kapa3ina

dakynbTeT reosiorii, reorpadii, pekpeartii i Typusmy
CrnenianpaicTs 103. Hayku npo 3emitto

Cemectp mocTuit

dopma HaBYAHHS JIEHHA/3a09HA

PiBenp BUIIOT OCBiTH OakaiaBp

Hasuansaa mucimiuiina I'eoximis

Ex3amenaritiguii Oiner Ne 1

1. OO0’exT, MeTa Ta 3a7a4i reoximii.
2. ®opmu 3HAXOHKCHHS €JIEMEHTIB Y 3eMHIN KOpi.
3. Ponb rinepreHHUX MpOIECiB B €HJOTEHHOMY PYIOYTBOPEHHI.

3aTBepaKeHO Ha 3aciiaHHi Kageapu pyHIaMeHTaIbHOI Ta MPUKIIAAHOT Te0IoTil
ITpotokon Ne 1 Bix 28.08.2024 p.

Ex3amenarop Bacuis CYSAPKO

B.o. 3aBigyBaua kapenpu  Banepiit CYXOB

XapkiBcbkuii HanioHaabHNH yHiBepcuTeT iMeni B. H. Kapasina

®daxynbpTeT reosorii, reorpadii, pekpearii 1 Typusmy
CnenianeHicts 103. Hayku npo 3emitto

Cemectp mocTuit

dopma HaBYaHHS JIeHHA/3a04Ha

PiBens BHIIIOT OCBITH OakantaBp

HaBuanbna nucuurniina I'eoxiMis

Ex3amenanitinuii 6iner No 2

1. 3emna kopa: Oy0Ba, CKJIaf, T1OTE3N YTBOPEHHS.
2. TeoxiMiyHa poiib BOJU. PIBHSIHHS BOJHOTO OajaHCcy B 3eMHiil KoOpi.
3. ®axTopu Mirpauii XiMIYHUX €JIEMEHTIB.

3aTBep/KEHO Ha 3acifaHHi kadeapu ¢pyHAaMEHTAIbHOI Ta IPUKJIIAIHOT Te0JIorii
ITpotokomn Ne 1 Bix 28.08.2024 p.

Exk3amenarop Bacuns CYAPKO

B.o. 3aBimyBaua kadpenpu  Banepiit CYXOB



