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IMOACHIOBAJIBHA 3AIIMCKA

Beryn. [Iporpama mpusHaueHa Juii HaBYaHHA XiMii Ha  piBHI CTaHAApTy y Kiacax
CYCHUIBbHO-TYMaHITapHOTO, (UIOJIOTIYHOr0, XYyT0KHBO-€CTETUYHOTO HAampsMiB 1 y KJacax
¢b13MKO-MaTeMaTUYHOTO,  1H(POPMALIHHO-TEXHOJOTIYHOrO 1 CHOPTUBHOrO  MpOoQiiB.
[Iporpamoro mepenbayeHO  BHUBYCHHS XiMIi METaTIYHMX 1 HEMETAIIYHUX EJIEMEHTIB 1 1XHIX
cnonyk (10-if kyac) 1 OCHOBHUX KjaciB opranHiyHux cnoiyk (11-if kmac). 3micT mporpamu
0a3yeThCs Ha 3HAHHSX, HAOYTUX YYHSMH B OCHOBHIM IIKOJI.

Merta HAaBYAaHHS XiMil Ha pIBHI CTaHAApTy Tmoisrae y QopMyBaHHI 3acobammu
HaBYAJILHOTO TPEIMETa KIFOYOBHX KOMIIETEHTHOCTEH YYHIB, HEOOXITHUX ISl colliajizarlii,
TBOpUOI camMopeasizaiii 0COOMCTOCTI PO3YMIHHS MNPUPOJHUYO-HAYKOBOI KapTUHHU CBITY,
BUPOOJIEHHSI ~ €KOJIOTIYHOIO CTHJII0O MHCJIEHHA 1 IOBEIIHKM Ta BHUXOBaHHSI I'POMaJTHUHA
JIEMOKPATUYHOTO CYCIILILCTBA.

BuByenHs xiMii cipsiMOBaHE Ha BUKOHAHHS TaKWX OCBITHIX, PO3BUBAJIBHUX 1 BUXOBHHX
3aBJIaHb:

® PO3BUTOK OCOOMCTOCTI y4HS, HOro MPUPOAHMX 3a/aTKiB, IHTENEKTY, MaM’ STi, 3JaTHOCTI
JIO CaMOOCBITH;

e (opMyBaHHS HAYKOBOT'O CBITOTJISAY YYHS HA OCHOBI 3aCBOEHHS 3HAHb PO PEYOBUHU Ta
iXHI MepeTBOpPEHHS, OCHOBHI XiIMi4HI 3aKOHM W TEOpii, METOJIM HAyKOBOTO II3HAHHS B
X1MIT;

e (QopmyBaHHA >KUTTEBOI 1 COLIATbHOI KOMIIETEHTHOCTEH Y4Hs, HOr0 €KOJIOT14HOT
KyIbTypH, HABHYOK OE3MEYHOTO TIOBOJPKEHHS 3 pPEYOBMHAMH Yy TOOyTI Ta Ha
BUPOOHUIITBI;

® PO3KPHUTTS POJIi XiMii B PO3BUTKY CYCIIJIBHOTO TOCIOJApCTBa Ta 3a0e3MeUeHHI
n00pOOyTY IO TUHHY.

CTpyKTypa HaBYAJBHOI MporpaMu. 3MICT MPOrpaMU MOIUIAETHCS HA JBa PO3JLIH,
10 TIPUCBSYEHI XiMii €JIEMEHTIB Ta OPTraHivHIN XiMii.

VY 10 knaci 3HaHHA HEOpraHiyHOi XiMmil Ha SKICHO HOBOMY DIiBHI PO3KPHMBAIOTHCS 32
paxyHOK BUBYCHHS XiMil €JIeMEHTIB Ta iXHiX crionyk. HaBuanpHuii MmaTepian tem «Hemeraniyni
€JIeMEHTHU Ta iXHI CHONyKH», «MeTaiuHi eTeMeHTH Ta IXHi CIOJIYKH» PpPO3rOpTaEThCA B Takid
MIOCTTIIOBHOCTI: TIOJIO)KEHHS eJIEMEHTa B MEPiOANYHIN cuctemi — OymoBa aroma — (i3uyHi Ta
XIMIYHI BIIACTHUBOCTI MPOCTOI PEYOBUHU — (Pi3UYHI Ta XIMIYHI BIACTHBOCTI CHOJYK (OKCHAY,
riApaTy OKCHIY, CIIOJIYKM HEMETaJI4HOro ejieMeHTa 3 ['iaporeHomM) — OKpeMi HalBa)KIMBIII
CHOJYKH efleMeHTa (TMOIUPEHICTh Y PUPO, J00yBaHHS, BAKOPUCTAHHS).

3mict Kypey ximii 11 kmacy po3po0ieHo 3 ypaxyBaHHSM BiOMOCTEH TPO OpraHidHi
CIIONTYKH, OJIEP)KaHUX YYHSMH B OCHOBHIM HIKOJi. Y HbOMY MOCHJIEHO AEAYKTUBHHMMA MiAXiI 1
MPAaKTUYHE CIPSMYBAaHHS HABYAIBHOTO MaTepiamy.

VY mporpami MociiIoBHO PO3KPHBAIOTHCS OCHOBHI 3MICTOBI JIiHIT XiIMI4HOI KOMIIOHEHTH
JIEP’KaBHOTO OCBITHHOI'O cTaHAapTy. KpiM TpagumiiHUX NHUTaHb, 110 CTOCYIOThCA XIMIYHHUX
€JIEMEHTIB, PEUOBHH 1 PEaKIIiif, HaJIe)KHA yBara MPUALISETHCS BUCBITIIEHHIO HAYKOBOTO IMi3HAHHS
B XIMii, pOJIi TEOPETUYHUX 1 EKCTICPUMEHTAILHUX JTOCHIKEHb. Marepiaa Mae 4iTKO BUpPaXeHE
€KOJIOTIYHE cIpsMyBaHHSA. ExonoriyHa ckiazoBa y mporpami mnpezctaBieHa OiochepHUMEU
kojoobiramu Okcureny, HiTporeny, Byriekuciaoro rasy, BOJU Ta TAKUMHU HACHiJKAMH BIUIUBY
JSTBHOCTI JIIOJUHU HA CEPENOBUINE, SIK MAPHUKOBHHA €(eKT, KUCIOTHI JOII, BUKOPHUCTAHHS
OpraHIYHUX PEYOBHH Yy MOOYTI Tomo. HasexxHa yBara npuaiasieThCsl BIUIUBY XiMIYHUX YMHHUKIB
Ha 310poB’ss moauHU. llosicHIOETBCS 3ry0Ha i  ajJKOTOJIIO, HApKOTHYHUX PEYOBHH,
TIOTFOHOKYPiHHS.

VY cTpyKTypi MporpaMu BUOKPEMIICHO TaKi CTPYKTYpHI Migpo3ainm, sk “JleMoHcTparii”,

“JlaboparopHi nocaian”, “IIpakTnyni podotu”, “Opi€HTOBHI 00’€KTU €KCKYpCiid”.
KinpkicTh TOAWH, BIABENEHWX Ha BHBYEHHS XiMii, BIAIOBIZA€ YMHHAM  HaBYaJILHUM
IJIaHaM, 3aTBepPKeHUM MiHICTEpCTBOM OCBITH 1 Hayku Ykpainu, a came: 10 ki — lrog.,

11 k1. — 1 rod. HAa THXKIICHD.



Oco0suBocTi opranizanii HaBuyaHHsi. HaBuanHs XiMii Opi€EHTYeThCS Ha JOCATHEHHS
Jep>KaBHUX BUMOT JIO PIBHS 3arajlbHOOCBITHBOI MIATOTOBKU yuHiB. [IpH 1IbOMy Ma€eThCs Ha yBasl
HE JIUIIe 3aCBOEHHS XIMIYHUX MOHATH, 3aKOHIB, TEOPii, a # OCMHCIIEHE BUKOPUCTAHHS 3HAHBb
YUHAMH, (OPMYITIOBAHHA HUMU OLIIHHUX CY/DKE€Hb, BUSABIICHHS BIACHOTO CTaBJIEHHS Y PI3HHUX
KHUTTEBUX CUTYaLisX.

[Nepenix BUMOT 30pi€HTYE BUMTENS HA JTOCITHEHHS METH HaBYAaHHS 332 KOXXHOK TEMOIO
[IpOrpamH, MOJIETIINTh TUIAHYBAaHHS LiJIeH 1 3aBAaHb YPOKIB, 1aCTh 3MOT'Y BUPOOUTH aJIeKBaTHI
METOJMYHI MIIXOAM JAO TMPOBEIACHHA HABUYAJIBHUX 3aHATh, IOTOYHOIO I TEMaTHUYHOIO
OLIIHIOBAHHS.

Opranizamii HaBYaHHS XiMii CHOPUATHME BHKOPUCTAHHS TEPEBIPEHUX  IMIKLIHHOIO
MPAKTUKOIO JIEKLIHHO-CEMIHAPCHKOI CHUCTEMHM, TPYNoBOi poOOTH, MPOOIEMHOTO HaBYaHHA,
IUIAKTUYHUX 1rop. EQeKTHBHOCTI 3aCBOEHHS 3HaHb CHPHUATHME 3aCTOCYBAaHHS CYYaCHUX
iHpOpMaLiifHUX TEXHOJOTii HAaBYAHHSI.

Pexomenauii moao po6otu 3 mporpamMoro. /[ TeMaTUYHOTO OIIHIOBaHHS, a TaKOX
JUIS TIOBTOPEHHSI, y3arajdbHEHHs, aHali3y Ta KOPUT'YBaHHs 3HaHb YYHIB IependadyeHo pe3epBHi
roguHu. Po3monin roauH y mporpaMi Opi€HTOBHHMH. YYHTENb MOXKE apryMEHTOBAaHO BHOCHTH
3MIHM JI0 PO3MOJLUTY TOAMH, BiIBEACHUX MPOTPAMOI0 Ha BHBUEHHS OKPEMHUX TEM, 3MiHIOBaTH
MIOCITiTOBHICTh BUBUEHHS TUTAaHb y MEKaX TEMHU.



10-1 kaac

(1 ron Ha THXIIEHB, YCHOTO 35 TOAMH i3 HUX 5 TOJ — PE3CPBHUX)

K-t 3MicT HABYAJILHOIO JepxxaBHi BUMOI'M 10 3arajibHOOCBITHBHOI iATOTOBKH
TOJAMH marepianay YYHiB
2 IloBTOpEHHSI NUTAHb Yyenb (yueHUIs)
KYpcy XiMii OCHOBHOI HA3UBAE:
LIKOJIH - KJIACH HEOPTaHIYHHUX CIIOIYK;
HatiBaxxusim Ki1acu - BUJYU XIMIYHOTO 3B’S3KY;
HEOPTaHIYHUX CTIOTYK. Xapakmepusye:
[epioanynuii 3aK0H i - BJACTUBOCTI TPEICTABHUKIB OCHOBHUX KJIaCiB
MepiouvHa cUcTeMa HEOPTaHIYHUX CIIONYK;
XIMIYHUX €JIEMEHTIB - OymoBy atoma;
. I. Menaeneesa. - BHUJU XIMIYHOTO 3B’SI3KY;
Bynoga aTtoma 1 Buam CKIA0ac:
XIMIYHOTO 3B’SI3KY. - pIBHSHHA peaKilii, y TOMy 4ucCii B HOHHIN dopMmi.
14 Tema 1. Hemerasiuni VYyensb (yueHus)

eJIEeMEHTH Ta ixHi
CIIOJTYKH

3arajbHa XapaKTepUCTHKA
HEMETaJIYHUX CJICMEHTIB.
Hewmeranu sik mpocTi
pe4oBHUHMU. SBUILIE
aJI0TPOTIii, AJIOTPOITHI
BU03MiHU OKCUTEHY i
KapOony. 3naueHHs
030HOBOTO APy JJIS
JKUTTS OpraHi3MiB Ha
3emui. [lomupeHicTh
HEMETaJIIYHUX CJIEMEHTIB y
MPUPO/Ii, 3aCTOCYBaHHS
HemeTamB. [TOHATTS po
a7copOIIito.

OcHoBHi (pi3uyHi Ta
XIMIYHI BJIACTHBOCTI
HEMETAJIB.

Crioryky HeMeTaliyHUX
eneMeHTiB 3 ['igporeHoMm.
Cxnan, diznuni
BIIACTHBOCTI, JOOYBaHHS B
naboparopii aMmoHIaKy i
TiApOreH XJIOpuIy.
B3aemopnis amoniaky Ta
TiAPOreH XJIOpUIy 3
Boa010. Coll aMOHIIO.
SIxicHa peakilisi Ha HOHU
aMOHIIO Ta XJIOPU/I-10HH.
OKcuau HeMETaIIYHUX
eneMeHTiB. Kucnoruui
XapakTep OKCUJIIB Ta
TipaTiB OKCUJIIB

HA3UBAE .

- TIPOCTiI pEUOBHHU HEMETATIUHUX CIEMEHTIB, IXHI
CIIOJIYKH 32 CY4acHOIO YKPaiHCHKOIO
HOMEHKJIaTypoIO;

- mpocri pedoBuHu Oxcureny i Kapoony;

- OCHOBHI MPUPOJHI CIIOTYKH HEMETATIUHUX
€JIEMEHTIB;

HABOOUMb NPUKIAOU!

- MiHepaJbHUX I00pPHUB;

- OyziBesbHUX MaTepiais;
ONUCYE

- poOOTy BOTHETaCHHKA;
CKIIAOAE .

- QopmyITH CTIOTYK HEMETAIIYHHX EJIEMEHTIB 3
Iaporenom, OKCUTreHoMm;

- XJIOpUiB, CyTb(arTiB, HITpATIB, KApOOHATIB, COJEH
aAMOHIIO;

- PIBHSHHA pPEaKIliii, 0 XapaKTepu3ylTh OCHOBHI
XIMI4H1 BIACTUBOCTI HEMETAIIYHUX €JIEMEHTIB Ta
X CIIOJIYK;

xapaxkmepusye:

- HEMEeTaJi4Hi eJIEMEHTH 3a IX MICIIeM y IepioJudHii
cuctemi Ta OyJ0BOIO aTOMIB,;

- (i3uyHI Ta XIMI4HI BIaCTUBOCTI HEMETAJIIB,
kapOoH(Il) oxcuay, kap6ou(IV) oxcuny,
cynepyp(IV) okcuny, cymshyp(V1) oxcuny,
HitporeH(IV) okcuny, cynbgarHoi, HITpaTHOI,
KapOOHATHO1 KUCIIOT;

- [pPaKTUYHE 3HAYEHHS HEMETaNiB Ta CIOJIYK
HEMETaJIIYHUX €JIEMEHTIB, aJIcOpOIIii;

HOSCHIOE:

- xonooOir Okcureny, Kapoony, Hitporeny;,
0i0JI0T1YHE 3HAYCHHS I[UX €JIEMCHTIB,

- CyTh IIAPHUKOBOTO e(heK Ty, acopOIIii, ATIOTPOIIi;




HEMETaJIIYHUX €JIEMEHTIB.
CynbdaTtHa KucoTa i
cynbdatu. HaiiBaxmsimti
MPUPOIHI cynbdaTw,
SIKICHA peakIlisi Ha
cynbdar-ioHH.
3acTocyBaHHS Cynb(aTHOT
KHUCJIOTH 1 CyIb(aTiB.
HitpaTna kucnota i
HITpAaTH, iX MOIUPEHICTh Y
npupozi. [Ipobnema
BMICTY HITpaTiB y
Xap4YOBUX MPOIYKTAX.
3aranbHi BiZIOMOCTI TIPO
MiHepajbHi J0OpHUBa.
Partionansue
BUKOPHUCTAaHHS JOOPUB Ta
poGIeMH 0XOPOHU
MIPUPOJIU BiJl 3a0pyIHEHHS
MPOAYKTAMH Ta BiIXOJaMH
XIMIYHUX BUPOOHUIITB.
Ponsb ximii y po3B’si3yBaHHI
MPOJIOBOJIHYOI TTPOOIIEMHU.
Kap6onatna kucnora. Coui
KapOOHATHOT KUCJIOTH, iX
MOIIUPEHICTh Y MPUPOII Ta
3acrocyBaHHs. [IpuHimn
mii BorgeracHuka. JkicHa
peaxiiisi Ha KapOOHAT-10HH.
ByniBenbHi MaTepiau:
CKJIO, LIEMEHT, OCTOH, 1X
BUKOPUCTAHHS.

Komnoo6ir Okcureny,
Hitporeny, Kap6ony B
TPUPOI.

- TPUYMHU KUCJIOTHHUX JOIIiB;
NOPIBHIOE:

- B3aEMOIIO aMOHIAKY 1 T1IPOTE€H XJIOPUIY 3 BOJIOIO;
EKCNePUMEHMATILHO BUSHAUAE:

- KHUCJIOTH, BYTJICKHUCIIHH ra3, XJIOpUI-, Cyabdar-,
KapOOHaT-, HITPAT-, AMOHIi-10HU;

00TPYHMOBYE:

- 3aCTOCYBAHHS CIIOJIYK HEMETAIIYHUX €JICMCHTIB
iXHIMU BIIaCTUBOCTSIMU;

- poJsb a30THHX 1 (hocPOpHUX TOOPUB SIK HKEpeTa
MIHEPaJIbHOTO JKUBJICHHS POCIINH;

OYIHIOE:

- 3Ha4YCHHS BUPOOHUIITBA Ta PAIllOHATBHOTO
BUKOPHCTAHHS IOOPHB [T PO3B’SI3yBaHHS
MIPOJIOBOJIHYOT TTPOOIIEMHU;

- BIUIMB HITpATiB Ta YaJHOTO Ta3y Ha 310POB’sI
JIIOJTUHH,

BUCTIOBTIIOE CYONHCEHHA!

- npo BmuB cnonyk Kapoony, Cynedypy Ta
HitporeHy Ha HaBKOJIMIITHE CEPEIOBUIIIE;

- PO POJIb O30HOBOTO MIApy B arMoc(epi;

Ppobumb 8UCHOBOK:

- PO 3yMOBJICHICTb BJIACTHUBOCTEH HEMETaIIuHUX
eJIEMEHTIB Ta TXHIX CHOJYK OY/Z0BOIO aTOMIB,

- PO BAKJIHMBICTH OXOPOHU JOBKIUIIS BiJ
3a0pyTHEHHS TIPOIYKTAMH Ta BIIXOJaMHU XIMIYHUX
BUPOOHUIITB;

- 0ompuMyemuvcs npasui 6€3MeYHOT0 MOBOIHKCHHS 3
HEMETaJIaMU Ta CTIOTyKaMU HEMETaIIYHUX
€JIEMEHTIB IIiJl YaC BUKOHAHHS XIMIYHHX TOCIIIIIB.

Jlemoncmpayii:

1. SIkicHa peak1isi Ha XJIOPUA-10HH.
2. Jlo6yBaHHs aMOHIaKy 1 po3uyMHEHHs Horo y Boi (“poHTan”), BUIIPOOYBaHHS

po3uuny ¢enondraneinom.

3. YTBOpeHHs aMOHiH XJIOpUAY 3 aMOHIaKy 1 TiJpOTeH XJIOPHIY.

4. SIxicHa peakilis Ha HOHU aMOHIIO.

5. CnamoBaHHS CipKH 1 TOBEIEHHS KUCIOTHOTO XapaKTepy YTBOPEHOTO OKCHUY.
6. BunineHHs TemiaoTy mija yac po3YMHEHHS Y BOJI KOHIIEHTPOBAHOI CyIb(aTHOI

KHUCJIOTH.

7. BonoBi101pHI BIACTUBOCTI KOHLIEHTPOBAHOI Cy/b()aTHOI KUCIOTH (151 Ha IIYKOD 1

narnip).

8. SIxicHa peakinis Ha Cynb(haT-i10HH.
9. loOyBaHHS BYIJIEKUCIIOTO Ta3y Ta HOTO MEPETBOPECHHS Ha KaJbIlid KapOOHAT i

KaJIBIIi# T1IpOreHKapOoHaT.

Jlabopamopni docriou:




O ~NONDnN B W

Ipaxmuuni pobomu.

. O3HaiioMyIeHHs 31 3pa3kaMH NMPOCTHX PEYOBUH HEMETAIIIB.

. BusiBlIeHHs XJIOpHUI-10HIB y PO3YHHI.

. BusiBiieHHs IOHIB aMOHII0 y PO3YHHI.

. O3HaiioMiieHHs 31 3pa3kamu MpUPOJHUX criosyk Cynsdypy.
. BusiBnienns cynbdar-ioHiB y po3umHi.

. O3HaiioMyieHHs 31 3pa3KkaMH HITPATIB Ta COJICH aMOHIO.

. O3HaifomiieHHS 31 3pa3KaMi MiHEpaJIbHUX T00PHB.

. JlocaiakeHHs BIacTUBOCTEH KapOOHATIB.

Ne 1. JloO6yBanHs Byriekucioro razy. BzaemoneperBopeHHs kapOOHATIB 1

TiAporeHKapooHaTIB.

14

Tema 2. Metajiuni
eJIeMeHTH Ta iXHi
CTIOTYKH

3arajibHa XapaKTepUCTHKA
MeTaTiYHHUX €JIEMEHTIB 3a
X TIOJIOKEHHSM Y
MIEPIOANYHINA CHUCTEMI Ta
OymoBoro aromiB. Meram —
MIPOCTI PEYOBHHHU.
Mertamniuauii 38’ 430K,
MeTaJliyHi KpUCTaJIIvHI
Iparku. 3araibHi (i3udHi
BITACTHBOCTI METAJIIB.
[MommpenicTh MeTaTiYHIX
€JIEMEHTIB Yy IPUPOJI.
3aranpHi XiMIYH1
BIIACTHBOCTI METAIB.
Koposis meTanis, 3axuct
BiJl KOPO3ii.

JIyXHi, Ty>KHO3eMeJIbHI
eJIeMeHTH Ta MarHiii.
®di3uuHI Ta XiMiYHI
BJIACTUBOCTI IPOCTUX
PEYOBHH, OCHOBHUI
XapakTep IX OKCU/IB Ta
TiApOKCHUIiB, O107I0TIYHA
pOJIb €TIEMEHTIB.
[lonsiTTa 1po TBEPAICTH
BOM (TIOCTIHHY,
TUMYaCOBY) 1 METOAM i
YCYHEHHS (3MCHILICHHS ).
ANIOMIHIHN K XIMIYHUN
€JIEMEHT 1 IPocTa
peuoBuHa. di3uuHi Ta
XIMi4HI BIaCTUBOCTI
aJtOMiHII0. AMQOTEpHI
BIIACTHBOCTI ATFOMiHIN
OKCHJTY 1 aITFOMiHI
T1APOKCHUITY.

®epyM SIK NpeICTaBHUK

VYyens (yaeHuIs)
Ha3Uueae

- CIIONMYKH METaJiYHUX €JIEMEHTIB 332 Cy4acHOO
YKPaIHCBKOK HOMEHKIIATYPOIO;

- OCHOBHI METaJI4HI Py/H, iX pOJOBHIIA Ta
MeTaypriiiHi BAPOOHUITBA B YKpaiHi;

HABOOUMb NPUKIAOU:

- CIUIABIB QJIIOMIHIIO Ta 3aI1i3a;

onucye:

- MOUIMPEHICTh Ta 3arajibHl METOAM 100yBaHHS
METAaJliB;

- sIBHIIE KOPO3ii;

CKIaoac:

- (opMynH OKCUIB, T1APOKCHIIB, coneit Harpiro,
Kauiro, Kans1ito, Marniro, AmomiHito, @epymy;

- pIBHSHHS peaKIlii, 110 XapaKTepU3yIOTh OCHOBHI
XIMIYH1 BIJACTUBOCTI JIY)KHHX, JTY’)KHO3EMEJIbHIX
MeTaJjliB, MarHilo, alloMIHiIO, 3aj1i3a;

xapaxkmepusye:

- MeTaJiyHi eNeMEeHTH 3a iX MiCIeM y MepioAnyHIN
cuctemi Ta OyZOBOIO aTOMa;

- (i3uuHI Ta XiMI4HI BIACTUBOCTI JTY’KHHX,
JTYKHO3EMEJIBHUX METalliB, MarHito, aJlOMiHIO,
3aji3a;

NOACHIOE

- YTBOPEHHS METATIYHOTO 3B’SI3KY;

00TPYHMOBYE:

- TPUYHHHU TBEPAOCTI BOJM Ta CIIOCOOM ii yCYHEHHS;

- 3aCTOCYBaHHS METANIB 1 CIJIaBiB;

- poJib KaJiiHUX J0OpUB;

- HEOoOXIJHICTh 3amo0iraHHs KOpo3ii MeTaliB,
OXOpPOHH CEepEeOBUIIA Y METAYPriiiHOMY
BUPOOHMIITBI;

OYIHIOE

- 3HAYCHHS METAIYyprii B CYCHIJIbHOMY

rocroaapcTBi YKpainu;
BUCTIOBTIIOE CYONCEHHA!

- mpo O10JIOTIUHY POJIb METATIYHHUX EJIEMEHTIB, Y
TOMY YHCTi paaioakTUBHUX — CTPOHIIIIO Ta
Le3iro;




METaJlIYHUX €JIEMEHTIB - PO 3HAYEHHS TBEPAOCTI BOJIU Y IPOMHUCIOBOCTI

NOOIYHUX MiATPYI. Ta MoOYyTi, HACIIIIKU KOPO3ii MeTaliB;

®di3nyHi Ta XIMivHI Ppooumb BUCHOBOK

BJIACTUBOCTI 3aJi3a, - TIPO 3yMOBJICHICTh BJIACTUBOCTEH METaNiB
cnonyku @epymy(Il) i OyIIOBOIO X aTOMIiB;

Oepymy(II). - PO BaXXJIMBICTh OXOPOHU JTOBKLLIA Bij
MertauniuHi pynu. 3arajibHi 3a0pyIHEHHS TPOTYKTaMH Ta BIIXO1aMH XiMIYHHX
MEeTOau T00yBaHHS BHUPOOHHMIITB;

MeTaniB. Meranu 1 cruiaBu

B Cy4acCHIl TEXHII. dompumyemucs npagun 0E3MEKH il Yac BUKOHAHHS

3acToCyBaHHS aNiOMiHito, | XIMIYHUX JIOCIIIB.
3aJ1i3a Ta IXHIX CIUIaBiB.
Po3BuTOK MeTanypriitHux
BHPOOHUIITB B YKpaiHi.
OxopoHa HaBKOJIMIITHHOTO
CepeIoBHINA 1] Yac
BUPOOHUIITBA 1
BUKOPHCTAHHS METaNiB.

Jlemoncmpauyii':
10. Moaeni KpuCTaIIYHUX IPATOK METaJIiB.
11. B3aemoist HaTPirO 1 KaJBIIIIO 3 BOJIOKO.
12. B3aemoist KaJbIliii OKCHUIY 3 BOJIOIO.
13. YcyHeHHs TBEpIOCTI BOIH.
14. 3pazku cnonyk @epymy(Il) 1 Depymy(I1I).
15. B3aemonis 3aii3a 3 po34MHAMHU XJIOPUIHOT, Cyab(GaTHOI Ta HITPATHOT KUCIIOT.
16. Hacnigku kopo3ii MeTaiiB Ta 3aC00H 3aXUCTY METaiB BiJl KOPO3ii.
Jlabopamopui oocniou:
9. O3HaifomiieHHS 31 3pa3KaMH METaiB.
10. O3naitomneHHs 31 3pa3kamu criosryk Hatpiro 1 Kauito.
11. O3naitomnenss 31 3pa3kamu crionnyk Kanbrito, Marsiro.
12. YcyHeHHs HaKkuITy 3 MOBEPXHI MOOYTOBHUX MPUIIAIB.
13. JloGyBaHHs amOMiHii TiAPOKCHUITY 1 TOBEACHHS HOT0 aM(pOTEPHOCTI.
14. 1o6yBanus ¢pepym(Il) rigpoxcuay ta pepym(Ill) rizpokcuny peakuiero oOMiHy.
15. O3nHaitomIieHHs 31 3pa3KaMu CILJIaBIB METAJIIB.
Ipaxmuuni pobomu:
Ne 2. Po3B’s13yBaHHS eKCIIEpUMEHTAIbHUX 3a]1a4.

Opi€eHTOBHI 00’€KTH eKCKYpCiii.

JlaGopaTopisi aHamiTHYHOT XiMii. 3aBOJ] i3 BUPOOHUIITBA MiHEpaIbHUX NT0OpHB. MarasuH
(cxyam) MiHepanbHUX A00pWB. 3aBoau 3 BHPOOHHWITBA OyAIBENBbHHX MaTepialiB, CKIa.
BupoOHunTBo yaByHy i ctami. ['ippndo-306arauyBaibHHN KOMOIHAT.




11-ii kaac

(1 rox Ha THKIEHB, YCHOTO 35 TOAMH i3 HUX 5 TOJ — PE3epPBHUX)

K-t | 3micT HaBuanbHOro Martepiaay | /lepaaBHi BUMOI'M 10 PiBHS 3araJibHOOCBITHbOL
TOJMH NiATOTOBKH Y4HIB
30 Tema 1. Oprauniuni cnoaykun VYyens (yueHurs):

Teopis sik Bumia popma
HayKOBUX 3HaHb.

Teopist ximiuHOi OynOBH
OpraHIYHUX CIIOIYK

O. byrneposa.

SBume 13omepii. CTpykTypHa
130Mepisi, HOMEHKJIaTypa
HAaCHYEHUX BYTJIEBOJIHIB.
BararomaHiTHICTh OpraHiuHUX
CIIOJTYK, iX Kiacudikaris.
OpraniuHi pe4OBUHH B KHBIH
npupoi. PiBHI CTpyKTypHOI
oprasizarii opraHiqHuX
PEUOBHH.

[pupoani mxepena opraHigHuX
peyoBuH. [Ipupomnmii i
cymyTHii HaTOBHIA ra3y, ix
CKJIaJl, BAKOPHCTaHHS.

Hadra. Cxnan, BmacTHBOCTI
HadTu. [IpoaykTu neperoHku
Ha(TH, IX 3aCTOCYBAHHSI.
JleToHariiiHa CTIMKICTh
OcH3UHY.

Kam’stHe Byrisuist, mpoayKTH
fioro mepepoOKwu.

OcHOBHI BUIM ITajiuBa Ta iX
3HAYCHHS B CHEPTeTHIll KpaiHu.
OxopoHa HaBKOJIUIIHBOTO
cepenoBuINa Bifl 3a0pyIHEHb il
qac nepepoOKu BYIJI€BOJHEBOT
CHUPOBHHHU Ta BUKOPUCTAHHI
MIPOJIYKTIB i mepepoOKHy.
CuHTE3 OpraHiuHuX CHOIYK
PI3HUX KJIaciB HAa OCHOBI
BYIJIEBOJAHEBOI CUDOBUHU.
OpraniuHi pe4OBUHHU K OCHOBA
CyJacHHUX MaTepialiB.
[TnacTmacu, CHHTETHYHI
Kay4dyKH, Tyma, IITy4YH1 i
CHUHTETHYHI BOJIOKHA.
OpraHiyHi CHOIYKH 1 310pOB’st
mroauHu. XKupu, 611Ky,
BYTJIEBOJIU, BITAMIHU SIK
KOMITOHEHTH 11, IX pOJIb B
oprasi3zMmi. Xap4oBi 100aBKH,

Ha3ueac:

- HalmpocTiui 13oMepu napadiHis 3a
CHUCTEMaTHYHOIO HOMEHKJIaTypoIO;

HABOOUMb NPUKIAOU:

- OpraHiYHUX CHOJYK Pi3HMX KJIACiB;

- CHHTE31B OpraHiuHUX CIIOJIYK Ha OCHOBI
BYTJIEBOJHEBOT CHPOBHHU;

Gdopmynioe:

- OCHOBHE ITOJIOKEHHS Teopii XiMiuHOi

OynoBu;
Kaacugixye:

- OpraHiuHi CIIOJYKH 32 OYJ0BOO
KapOOHOBOTO JIaHIIIOTa, BUJaMH KapOoH-
KapOOHOBHX 3B’S3KIB, (YHKI[IOHATHHUMHU
rpynamu, piBHAMH CTPYKTYPHOT
oprasizarii;

CKAA0aE:

- MOJICKYJIAPHI Ta CTPYKTYpHi hopmyn

HaBaXIMBIIINX OPTaHIYHHUX CIIOJNYK;
Onucye:

- CKJIaJ 1 BJaCTUBOCTI HA(PTH, IPUPOTHOTO
rasy, Kam’ sHOTO BYT1JLIS:

- IPOLEC Ta MPOJYKTH NEPEeroHKu HaPTH 1
nepepoOKH KaM STHOTO BYTLILJIS;

xapaxmepusye:

- 3HAYEHHs OPTraHIYHUX PEUOBHH IS
PO3B’sI3yBaHHS CUPOBUHHOI ITpOOIeMH
JIFO/ICTBA;

- 3HAYEHHS PIBHIB OpraHizallii OpraHiqHuX
PEUYOBHH Y KUBIH MIPUPO/IL;

- TIPUPOJIHY BYTJICBOAHEBY CUPOBUHY SIK
JDKEpeso J00yBaHHs OpraHIuYHUX CIONYK;

- OpraHivHi CIIOJYKH SIK KOMIIOHEHTH 1%Ki;

- JIeTOHALNHY CTIHKICTh OEH3UHY;

NOSICHIOE:

- 3HauyeHHs Teopil XIMIYHOT OyJOBH;

- IpUYMHM 0AaraTOMaHITHOCTI OPraHIYHUX
PEUOBHH;

NOPIBHIOE:

- NPHUPOJIHI, IUTYYHI i CHHTETUYHI BOJIOKHA,
TUTACTMACH;

- MUJIO 1 CHHTETHYHI MHUIiHI 3aCO0U;

BCMAHOBTIOE:

- TPUYMHOBO-HACIIIKOBI 3B SI3KHU M1k

CKJIaJIoM, OYTOBOIO, BIIACTHBOCTSIMH Ta




E-uncna. [Tonstrsa npo 3aCTOCYBaHHSM OPTaHIYHHX PEUYOBHH;
CHUHTETHYHI JIIKApChKi 3ac00U amanisye:
(Ha mpUKIaal acipUHY). - iHdopMalio Ipo XIMIYHUHN CKIaL]
IkiguBuii BIUTMB BXKUBAHHS XapYOBHX MPOAYKTIB, CHHTETHUHUX
QJIKOTOJTF0, HAPKOTHYHUX BOJIOKOH, IIJTACTMAc, pOOUTHh BUCHOBOK
PEUOBHH, TIOTIOHOKYPIHHS Ha 1010 1X IPUAATHOCTI AJIsi BAKOPUCTAHHS;
OpraHi3M JIFOANHH. 00TPYHMOBYE:
OpraniuHi CroJIyKH B OOYTI. - 0l0JIOTiYHY POJIb OPraHIYHUX CIONIYK;
[TonsTTst IPO MOOYTOBI - 3HAYEeHHS OpraHiyHOi XiMii Y CTBOpEHHI
XiMiKaTH. 3arajgpHi npaBuia HOBHX MaTepiajiiB, 0XOpOHi 3/10pOB 4,
MOBOJIPKEHHS 3 TOOYTOBHUMH mooOyTi;
xiMikaTaMu. Muo, Horo ckiaa, | oyinioe:
MuiiHa Jisg. CHHTETHYHI MHHI - BIUIUB MPOAYKTIB IEPEPOOKHU BYITICBOTHEBOT
3acobu. OpraniuHi CHPOBUHH, MTPOAYKTIB TOOYTOBOI XiMii Ha
PO3YMHHHKH, X 3aCTOCYBAHHSI. HaBKOJITUIITHE CEPEIOBHIIIE;
INomnepemxenHs 3a0pyTHEHHS BUCTIOBIIOE CYOHCEHHA!
JOBKULIS TIPY BUKOPUCTaHHI - TIpo 3TYOHY Ji10 aJIKOTOJIF0, HAPKOTHYHUX
OpPTaHIYHUX PEUYOBHH Y MOOYTI. PEUOBHH, TIOTIOHOKYPIHHS Ha 3/I0POB’S;
- TIPO POJIb TEOPil B CHCTEMI HAYKOBUX 3HAHB;
- PO 3HAYEHHS CHHTETHYHUX METO/IB
N00yBaHHS OPTaHIYHUX PEUYOBUH;
oompumy€embcsi IPABUIT OE3MEYHOTO TTOBOKEHHS 3
CUHTETHYHUMH MUHHHMU 3ac00aMH,
PO3UYMHHHMKAMH, IHITUMH TOOYTOBUMH XIMiKaTaMH.

Jlemoncmpayii:

1. Mopeni MoJIeKys BYTJI€BOIHIB.

2. Monaens HadTONIEPETIHHOT YCTAaHOBKH.

3. BusiBjieHHS BIIACTHBOCTEH TUIACTMAC: BiTHOIICHHS JI0 HarpiBaHHS, PO3UYUHIB
KHCJIOT, JIYT1B, OKUCHHUKIB.

4. BUTSryBaHHS HUTOK 31 CMOJIM KallpOHY YH JIABCaHY.

5. BigHomieHHS BOJIOKOH Pi3HUX BUIB 10 PO3YHHIB KUCIOT 1 JIYTiB.

6. Jlenarypariis Oi7Ka Mijg Ji€I0 €TaHOTY.

7. 3pa3ku MoOYTOBUX XIMIKaTiB.

8. 3pa3ku CHHTeTUYHUX MUIHHX 3aCO01B.

9. 3pa3ku opraHiyHUX PO3UNHHUKIB.

10. Po3uunHIiCTh 0OMiiiHOI (papOu y Boi Ta raci.
JlabopamopHi docniou:

1. BuroroBieHHs Mojeield MoJIeKylT napadiHis.

2. O3naiioMyIeHHS 31 3pa3kaMH HaTOIIPOIYKTIB.

3. O3HalloMIIEHHS 31 3pa3KaMu MPOAYKTIB KOKCYBAaHHS BYTiJUIsl Ta PI3HUX BH/IIB
TaJInBa.

4. O3HalioMJICHHS 31 3pa3KaMH IIaCTMAC.

5. O3HaltoMIJICHHS 31 3pa3KaMu Kay4dyKiB.

6. O3HaltOMJICHHS 31 3pa3KaMU HAaTypaJbHUX, IITYYHUX 1 CHAHTETUYHUX BOJIOKOH.

7. O3HallOMJICHHS 31 3MICTOM €THKETOK Ha Xap4OBUX MPOTYKTAX.

8. O3HailoMJICHHS 31 3MICTOM IHCTPYKIIIH IO TOBApiB MOOYTOBOI XiMii.

9. ITopiBHSHHS BJIACTUBOCTEH MHJIA 1 CHHTETUYHUX MHUHHHUX 3aCO0IB.
Ipaxmuyni pobomu:

Ne 1. Bunanenns 3a0pyAHEHb OpraHIYHOTO MOXOJKEHHSI 3 TOBEPXHI TKAHUHHU.




OpicHTOBHI 00°€KTH eKC Cill.
Ky

[TignpuemcTBa 3 nepepoOKH Kam’IHOTO BYT1JUIs, IPUPOJIHOTO Tasy, HadTu, BUPOOHUIITBA
JTIKapChKUX 3aC001B, MITYYHUX 1 CHHTETUYHUX BOJOKOH, MUJIa, CHHTETUHYHIX MUHHUX 3aC001B,
MOOYTOBUX XIMIKaTIB.
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