ITPOI'PAMA 3 XIMII
mia 10-11 xmacis
3araJiIbHOOCBITHIX HaBYAJILHUX 3aKJIaiB

PiBenb cTanaapry
MHOACHIOBAJIBHA 3AIINCKA

Beryn. Ilporpama mpusHadeHa Ajisi HaBYaHHA XiMii HA ~ piBHI CTaHIApTy y Kiacax
CyCNUIBHO-TYMaHITapHOTO, (UIONOTIYHOT0, XYyI0KHBO-€CTETUYHOTO HampsMiB 1 y KJacax
¢bi3UKO-MaTEeMaTUYHOTO,  1H(POPMALIWHO-TEXHOJOTIYHOTO 1 CHOPTUBHOTO  MPOQiIiB.
[Iporpamoro mependayeHO  BUBYEHHS XiMii METAIIYHHUX 1 HEMETAJIIYHUX €JIEMEHTIB 1 IXHIX
cnonyk (10-# xmac) 1 OCHOBHHX KjaciB opraHiyHux cnoiyk (11-if kmac). 3MicT mporpamu
0a3yeThCsl HA 3HAHHAX, HAOYTUX YYHSIMH B OCHOBHIH IIIKOJII.

Mera HAaBYaHHS XiMil Ha pIBHI CTaHmapry mnoysarae y ¢GopMyBaHHI 3acobamu
HABYAJILHOTO MpeAMeTa KIIOYOBHX KOMIIETEHTHOCTEH YYHIB, HEOOXITHUX JUIsl coIlializarlii,
TBOPYOi camopeaiizamnii O0COOMCTOCTI PO3YMIHHS HPHUPOJHHYO-HAYKOBOI KAapTHHHU CBITY,
BUPOOJICHHSI ~ €KOJIOTIYHOTO CTUJIK0 MHCIEHHS 1 TIOBEIIHKM Ta BUXOBAaHHA TPOMaJsSHHUHA
JIEMOKPATUYHOTO CYCITUIBCTBA.

BuBuenHs xiMmii cripsMoBaHe Ha BUKOHAHHS TaKMX OCBITHIX, PO3BUBAJIbHUX 1 BUXOBHUX
3aBJIaHb:

® PO3BUTOK OCOOHMCTOCTI y4H$, HOTrO MPUPOJHUX 3a/IaTKiB, IHTEIEKTY, MaM’siTi, 3MaTHOCTI
JI0 CaMOOCBITH;

e (opMyBaHHS HAyKOBOTO CBITOTJISIY YYHS Ha OCHOBI 3aCBOEHHSI CUCTEMH 3HaHb IO
PEUOBMHU Ta IXHi MEPETBOPEHHS, OCHOBHI XIMi4HI 3aKOHH ¥ Teopii, METOAM HAYKOBOTO
MMi3HAHHS B XIMiT;

e (QopmMyBaHHS JKUTTEBOI 1 COLIaTbHOI KOMIETEHTHOCTEW Y4YHS, WOTO EKOJOTI4HO1
KYyJIbTYpH, HaBUYOK OE3MEYHOrO TMOBOKEHHS 3 peYoBMHaMHU Yy TMoOyTi Ta Ha
BUPOOHMUIITBI;

® DO3KPUTTS poJii XiMii B PO3BUTKY CYCIIJIBHOIO TOCHOAApCTBA Ta 3a0e3MeueHHI
T00poOyTY TIOIUHU.

CTpykTypa HaBYaJIbHOI NpOrpamMm. 3MICT NIPOrpaMu MOJUISETHCA HA JBa PO3JALIH,
1110 MPUCBSYEH] XiMii €IEMEHTIB Ta OpraHiuHii Ximii.

VYV 10 xnaci 3HaHHS HEOpraHiyHOi XiMIi Ha SKICHO HOBOMY pIBHI PO3KpPHUBAIOTHCA 3a
paxyHOK BHBYEHHsS XIMil €JeMeHTIB Ta IXHIX crnoayk. IlapanenbHe CTpyKTypyBaHHS
HaBUYaJILHOTO MaTtepiany TeM «HemeTaniuHi eJeMeHTH Ta iXHl CIOMYyKn», «MeTalliuHi eIeMEeHTH
Ta IXHI CHOJYKH» JI03BOJMTH YYHSIM 3a 4Yac, BIJIBEJICHUN Ha BUBUEHHS LIUX TEM, YCBIIOMHTH 1
3aCBOITH 3HAHHSI B Takii JIOT14HIN MOCIIIOBHOCTI: MOJIOKEHHSI eJleMEHTa B IEPIOAUYHIN cucTeMl
— OynoBa aTomMa — (i3UYHI Ta XIMIUHI BIACTHUBOCTI MPOCTOI pEYOBUHU — (PI3WYHI Ta XIMIYH1
BJIACTUBOCTI CHOJNYK (OKCHAY, TIApaTy OKCHAY, CIOJIYKM HEMETaJIldyHOro e€JeMEHTa 3
[igporeHoM) — OKpeMi HaWBaXKJIMBIIII CIOJYKM eJeMeHTa (MOIMIMPEeHICTh y MPUPOAL,
no0yBaHHS, BAKOPUCTAHHS).

3mict Kypcy ximii 11 kmacy po3poGiieHo 3 ypaxyBaHHSM BIJJOMOCTEH PO OpraHiuHi
CIIOJIYKH, OJICP)KAHUX YYHSMH B OCHOBHIM HIKOMI. ¥ HbOMY MOCHUJICHO NETYKTUBHHM IMAXIJT 1
NpaKTUYHE CIPSMYBAaHHS HABYAIBHOTO MaTepiaiy.

VY mporpami mociaioBHO PO3KPUBAOTHCS OCHOBHI 3MICTOBI JIiHIT XIMIYHOI KOMITOHEHTH
JIep’KaBHOTO OCBITHBOTO CTaHAapTy. KpiM TpaguliifHUX NHUTaHb, IO CTOCYIOThCA XIMIYHUX
€JIEMEHTIB, PEUOBHUH 1 peakiiii, HaJle)kKHa yBara NpuIUIsieTbCs BUCBITIEHHIO HAYKOBOTO Mi3HAHHS
B XiMii, poJi TEOPETHYHHUX 1 EKCIIEPUMEHTAIBHUX JOCII/PKeHb. MaTepian Mae 4iTKO BUpPaXKeHe
€KOJIOTIUHE CIpsiMyBaHHsI. ExosoriyHa ckiiajjoBa y mporpami mpejactaBieHa 6iocepHuME Koo
obiramu Oxcureny, HiTporeHy, BYIJeKHCIOro rasy, BOAM Ta TaKUMH HAaCIiJKaMH BIUIMBY
JISITBHOCTI JIFOJWHA Ha CEPEIOBHINE, SK MApHUKOBHM €(EKT, KHCIOTHI MO, BUKOPHUCTAHHS



OpraHiYHHUX pe4oBUH Yy 1moOyTi Tomro. HanexHa yBara npuauiseThCs BIUIMBY XiMIYHUX YNHHHKIB
Ha 370poB’s sronuHU. [lOsICHIOETBCS 3ry0Ha i ajJKOroJiilo, HAPKOTHYHHX PEYOBHH,
TIOTIOHOKYPIHHSI.

VY CcTpyKTypi IporpaMu BUOKPEMJICHO TaKi CTPYKTYpHI HiApo3ai, Kk “JlemoHcTparii”,
“JIabopatopHui gocmiau”, “TlpaktuyHi podotu”, “OpieHTOBHI 00’ €KTH €KCKYpCiii”.

KinpkicTh ToAuH, BiABEISHHMX HA BHMBYEHHS XiMil, BINNOBiJa€ YMHHAM  HaBYAJIbLHHUM
IUIaHaM, 3aTBEp/UKEHUM MIHICTEpCTBOM OCBiTHM 1 Hayku Ykpainu, a came: 10 k1. — lrog.,
11 xi1. — 1 ron. HA THXKIEHD.

Oco0suBocTi opranizaunii HaBuyaHHsi. HaBuanHs XiMii Opi€HTYeThCSI Ha JTOCATHEHHS
JIepKaBHUX BUMOT IO PiBHS 3arajbHOOCBITHBOI MiArOTOBKH YuHiB. [Ipu 1iboMy Ma€eThCs Ha yBasi
HE JIWIIE 3aCBOEHHS XIMIYHUX TOHATH, 3aKOHIB, TEOPii, a 1 OCMHCIICHE BUKOPUCTAHHS 3HAHBb
YUHSIMH, (OPMYJTIOBAaHHS HUMH OI[IHHHX CY/UKCHb, BUSIBIICHHS BJIACHOTO CTaBJICHHS Y Pi3HUX
KUTTEBUX CUTYAIIsX.

[epenik BUMOT 30pi€HTYE BUMTENS HA JIOCATHCHHS METH HaBYaHHS 32 KOXKHOIO TEMOIO
IpOTpaMH, MOJIETTIUTh TUIAHYBAHHS LIUJIEH 1 3aBAaHb YPOKIB, AaCTh 3MOT'Y BUPOOUTH a/IeKBaTHI
METOJAMYHI MiJXOAW JIO TPOBEACHHS HABYAIBHUX 3aHATh, MOTOYHOIO ¥ TEMaTHMYHOTO
OIIIHIOBaHHSI.

Opranizanii HaBYaHHS XiMii CHpPUATHME BHUKOPUCTAHHS TMEPEBIPEHUX  MIKIIHHOIO
NPAaKTUKOIO JIEKIIHHO-CEMIHAPCHKOI CHUCTEMH, TPYNOBOI poOOOTH, MPOOIEMHOTO HABYAHHS,
MUIaKTUYHUX irop. EdexkTuBHOCTI 3aCBOEHHS 3HAHb CHIPHIATHME 3aCTOCYBaHHS CYYaCHUX
iH(pOpMaLiIifHUX TEXHOJIOT1 HaBYaHHSI.

Pexomenauii moao po6oTu 3 mporpamoro. /[y TeMaTHYHOTO OLIHIOBAHHS, a TaKOX
JUTS. TIOBTOPEHHS, y3araJbHEHHS, aHaIi3y Ta KOPUTYBaHHS 3HAHb YYHIB mepeadadyeHo pe3epBHi
roguHy. Po3moaisn roauH y mporpaMi Opi€HTOBHHMM. YUuTelb MOXE apryMEHTOBAaHO BHOCHTHU
3MIHH JI0 PO3MOIUTY TOAMH, BiJIBEJICHUX IPOTPaMOI0 HA BHUBYEHHS OKPEMHUX TE€M, 3MIHIOBATH
HOCJIIZIOBHICTh BUBUCHHS IIUTAHb y MEYKaX TEMH.



10-i1 kaac

(1 rox Ha THKIEHB, YCHOTO 35 TOAMH i3 HUX 5 TOJ — PE3CPBHUX)

K-1B 3MicT HABYAJILHOIO JepxaBHi BUMOI'M 10 3arajibHOOCBITHBOI IATOTOBKHU
TOIUH Marepiany Y4HIB
2 IToBTOpEHHA NUTAaHb VYyens (yueHuris)
Kypcy Ximii 0CHOBHOI Hasusae:
HIKOJIH - KJIaCH HEOPTaHIYHUX CIIONIYK;
HaiiBaxxnuBimmi Kiiacu - BHJU XIMIYHOTO 3B’S3KY;
HEOPTaHIYHUX CIIOTYK. xapaxmepusye:.
[Nepioanynmii 3aK0H i - BJIACTUBOCTI TIPEJICTABHUKIB OCHOBHHUX KJaciB
nepioinyHa cucTeMa HEOPTaHIYHUX CIIOJYK;
XIMIYHUX €JICMEHTIB - OynoBy aroma;
. 1. Menneneesa. - BHUJM XIMIYHOTO 3B’SI3KY;
bynosa atoma i BUugu CKIA0aE:
XIMIYHOTO 3B SI3KY. - pIBHSHHS peaKiliid, y TOMy 4HCii B HOHHIN (opmi.
14 | Tema 1. Hemerasiuni Yyenb (yueHUIs)

eJleMeHTH Ta iXHi
CHOJIYKHU

3aranbHa XapaKTepUCTUKA
HEMETalllYHUX €JIeMEHTIB.
Hewmeranu sik mpocrTi
pedoBuHU. fBHUIIE
aJIOTPOITii, aTOTPOITHI
BUJ03MiHU OKCHUTEHY 1
KapOony. 3nauenns
030HOBOTO APy AJIs
KUTTSI OpraHi3MiB Ha
3emui. [lomupeHicTs
HEMETaJlIYHUX €JIEMEHTIB Y
MPUPO/Ii, 3aCTOCYBAHHS
HemetaniB. [ToHATTS TIpo
azcopOIito.

OcHoBHI (i3u4Hi Ta
X1Mi4HI BIACTHUBOCTI
HEMETaJiB.

Crionyku HeMeTaIiuHuX
eJIeMeHTIB 3 ['igporeHom.
Cknan, ¢i3uuHi
BJIACTHBOCTI, 100YBAaHHS B
nabopaTopii amiaky i
T1IpOreH XJIOpUAy.
Bzaemogis amoHiaky Ta
TIAPOTeH XJIOPUIY 3
Bos1010. CoJIl aMOHIIO.
SIkicHa peakilisi Ha HOHU
aMOHIIO Ta XJIOPU/I-10HH.
Oxcuan HeEMETATIYHNX
eneMeHTiB. KucinoTHuii
XapakTep OKCHJIIB Ta
TiApaTiB OKCUIIB

HA3UBAE

- TPOCTi pEYOBHHHU HEMETAIYHHUX €JIEMEHTIB, iXH1
CTIOJIYKH 32 CYy4aCHOIO YKPaiHCHKOIO
HOMEHKJIATYpOIO;

- mpocti peuoBuan Oxcureny i KapOony;

- OCHOBHI MPUPOJHI CIIOTYKH HEMETATIUHUX
€JIEMEHTIB Ta IX POJIOBUINA B YKpaiHi;

HABOOUMb NPUKLAOU.

- MiHepaJbHHUX T00pHUB;

- OyniBeNnbHUX MaTepiais;
onucye .

- po0OoTy BOTHEracHHKa;
CKIAOAE

- (hopMmynu CrioyK HEMETaIIYHUX EJIEMEHTIB 3
Iaporenom, OxcureHoMm;

- XJIOpUIB, CyabdaTiB, HITpaTiB, KapOOHATIB, COJEH
aMOHIIO;

- PIBHSHHS peaKIliii, 110 XapaKTepU3ylOTh OCHOBHI
XIMIYHI BIJACTUBOCTI HEMETAJIYHUX €JIEMEHTIB Ta
X CIIONYK;

xapakmepusye:

- HEMeTaJiuHi eJIEMEHTH 3a IX MICLIEM Y NepioIuuHIN
cucTteMi Ta OyJJ0BOIO aTOMIB;

- (i3uuHi Ta XiMiYHI BIACTUBOCTI HEMETAIIB,
kapOoH(II) okcuay, kapoou(IV) okcuny,
cynpdyp(IV) oxcuny, cynshyp(VI) oxcrzy,
HitporeH(IV) okcuny, cynbdarHoi, HITpaTHOI,
KapOOHATHOI KUCIIOT;

- TpaKTHYHE 3HAYCHHS HEMETAJIB Ta CIIOJIYK
HEMETallIYHUX eJIEMEHTIB, aJcopOIIii;

NOSICHIOE:

- xonooOir Okcureny, Kapoony, Hitporeny,
0l0JI0TIYHE 3HAYCHHS I[UX CJICMEHTIB;

- CYTh ITAPHUKOBOTO €(PEeKTY, a/ICOpOIIii, aTIOTPOITIi;




HEMETalTlYHUX €JIEMEHTIB.
CynbdarHa kucioTa i
cynbdartu. HailiBaxxmusimni
MPUPOJIHI CyIb(aTH,
SIKICHA peaKxiiis Ha
cynb(dar-ioHu.
3acrocyBaHHs cylbdaTHOT
KHCIIOTH 1 CyIb(aTiB.
HitpaTtna kucnora i
HITpaTH, 1X MOIIUPEHICTh Y
npupoi. [Ipodiaema
BMICTY HITpaTiB y
Xap4OBUX MPOAYKTaX.
3aranpHi BiIOMOCTI PO
MiHepajIbHI J0OpHUBa.
Panionansue
BUKOPHUCTAaHHS JOOPUB Ta
poOIeMH OXOPOHHU
MIPUPOJIH BiJl 3a0pyIHEHHS
MIPOJIYKTaMHU Ta BIIXOAaMH
XIMIYHUX BUPOOHUIITB.
Posb xiMmii y po3B’si3yBaHHi
IIPOJIOBOJILYOT IIPOOIEMHU.
Kapbonarna xucnora. Comni
KapOOHATHOI KUCIIOTH, 1X
MOIIUPEHICTh Y MPUPOII Ta
3actocyBaHHs. [IprHIMN
il BorHeracHuka. SkicuHa
peaxilist Ha KapOOHaT-10HHU.
BbyniBenbHi MaTepianu:
CKJIO, IIEMEHT, O€TOH, X
BUKOPHCTAHHS.

Kom1006ir Oxkcureny,
Hitporeny, Kap6ony B
IPUPOSII.

- NPUYUHU KUCJIOTHHUX JIOILIB;
NOPIGHIOE:

- B3aEMOJIIF0 aMOHIaKY 1 T1APOTreH XJIOPUIY 3 BOJIO0;
EKCNEePUMEHMANLHO BUSHAUAE:

- KHUCIJIOTH, BYTJIEKHCIIUH Ta3, XJIOpUI-, Cylbdart-,
KapOOHAaT-, HITpaT-, aMOHI-10HH;

00TpYHMOBYE:

- 3aCTOCYBaHHS CIIOJYK HEMETATIUYHUX €IIEMEHTIB
iXHIMU BJIaCTUBOCTSIMU;

- pouib a30THUX 1 (hochopHUX TOOPUB K IKEepea
MIHEPaJIbHOTO JKUBJICHHS POCIINH;

OYIHIOE:

- 3HA4YEHHS BUPOOHUIITBA Ta PAI[IOHATBEHOIO
BUKOPHUCTAHHS IOOPUB TSI PO3B’SI3yBaHHS
MIPOJIOBOJILYOT TPOOIIEMU;

- BIUIMB HITPATIiB Ta Ya/HOTO ra3y Ha 3I0POB’SI
JIIOJTUHH,

BUCTOBTIIOE CYOHCEHHSL:

- mpo BB cnonyk Kap6ony, Cynedypy Ta
Hitporeny Ha HABKOJIMIIHE CEPEIOBUIIIC;

- TIPO POJIb 030HOBOTO APy B arMocdepi;

PpobuUmb BUCHOBOK:

- MpO 3yMOBJICHICTH BIIACTUBOCTEH HEMETATIYHUX
€JIEMEHTIB Ta IXHIX CHOJYK O0yIOBOIO aTOMIB;

- TPO BKJIUBICTH OXOPOHH JOBKIJUIS BiJT
3a0pyIHEHHS POAYKTaMH Ta BIIXOAaMH XIMIYHUX
BUPOOHMIITB;

00ompumMyemMvcs npasul 6e3MeYHOro MOBOKEHHS 3
HEMeTaJlaMH1 Ta CIIOJIYKaMH HEMETAIIYHUX €JIEMEHTIB i
Yyac BUKOHAHHS XIMIYHUX JOCIIIIB.

Jlemoncmpayii:

1. SIxicHa peakiiist Ha XJIOPUI-10HH.
2. loOyBaHHs aMOHIaKy 1 po34MHEHHs Horo y Boji (“doHTan”), BUIPOOYBaHHS

po3uuHy peHondraneiHoM.

3. YTBOpeHHs aMOHi# XJIOpUAY 3 aMOHIaKy 1 T1JIpOreH XJIOpHIY.

4. SIxicHa peak1lisg Ha HOHH aMOHIIO.

5. CniairoBaHHs CIPKH 1 IOBEIEHHS KHCIOTHOIO XapaKkTepy YTBOPEHOI'O OKCUY.
6. Buninenss TeniaoTu mija yac po34MHEHHS Y BOJ1 KOHIIEHTPOBAHOI CyIb(haTHOI

KHCJIOTH.

7. BotoBi10ipHi BIaCTUBOCTI KOHLIEHTPOBAHOT CyNb(haTHOI KUCIOTH (111 Ha LYKOp 1

narip).

8. SlkicHa peakiisi Ha Cylb(aT-10HH.
9. loOGyBaHHS BYIJIEKHCIIOTO ra3y Ta HOro nepeTBOPEHHs Ha Kaybllii KapOoHaT 1

KaJbIii T1IporeHKapOoHar.

Jlabopamopui docniou:




. O3HaiioMiieHHs 31 3pa3KaMH MIPOCTHX PEUOBUH HEMETAJIIB.

. BusiBnenHns x10pua-ioHiB y po34HHi.

. BusiBnenHs oHIB aMOHIIO y PO3YHHI.

. O3naifomiieHHs 31 3pa3kamMu IpUPOJHHX crioiiyK Cyiabdypy.

. O3HaiioMiieHHs 31 3pa3KaMH HITPATIB Ta COJICH aMOHIIO.
. O3HalioMIIeHHS 31 3pa3KaMH MiHEPAJIbHUX JOOPHB.

1
2
3
4
5. Busiienus cynb(dar-ioHiB y pO3UYHHI.
6
7
8

. JlocmiKeHHs BIIaCTUBOCTEH KapOOHATIB.

Ipakmuuni pobomu:

Ne 1. loGyBanHs ByTJIeKUCIIOTO0 ra3zy. BzaemoneperBopeHHs kKapOOHATIB i

T'iIpOreHKapOoHaTiB.

14

Tema 2. Merajiuni
eJIeMEHTH Ta iXHi
CHOJYKHU

3aranbpHa XapaKTepUCTHKA
METaJIIYHHUX SJIEMCHTIB 32
X ITOJIOKEHHSAM Y
TIePIOUYHIN CUCTEMI Ta
OynoBoto aromiB. Metanum —
MPOCTi PEUYOBHHHU.
MerTaniuynuii 38’ 430K,
METaJIiuHi KpUCTaTiuHi
rpatku. 3aranbHi Qi3udHi
BIIACTHBOCTI METAIIB.
[TommpeHicTh METaTIYHUX
€JIEMEHTIB Y IPUPO/Ii.
3arajibHi XiMidHi
BJIACTUBOCTI METaJIB.
Kopo3is meranis, 3axuct
BiJl KOPO3ii.

Jly>Hi, Ty>KHO3EMEIbHI
eJIeMEeHTH Ta MarHii.
®i3uyH1 Ta XIMIYHI
BIIACTHBOCTI MTPOCTUX
PEYOBHH, OCHOBHUI
XapakTep iX OKCUIB Ta
T1ApOKCHIIB, O10J0TIYHA
pOJIb €TIEMEHTIB.
[ToHsTTS PO TBEPAICTH
BOAM (TIOCTiiHY,
THMYacoBY) 1 METO/IH ii
YCYHEHHS (3MEHIIICHHS).
ATIOMIHIN K XIMIYHUHA
€JIEMEHT 1 pocTa
peuoBuHa. Di3uuHi Ta
X1MIYHI BIACTUBOCTI
anmoMmiHito. AMdoTepHi
BIIACTHBOCTI JIIOMiHii
OKCHJIY 1 alTFOMiHii
T1IPOKCUY.

®depyM SIK IPeACTaBHUK

VYuens (yueHuris)
Hasusae

- CHOJYKU METaJiYHHX EJIEMEHTIB 3a Cy4acHOIO
YKPaiHChKOIO HOMEHKJIATYpOIO;

- OCHOBHI METaJIiYHI Py/H, IX POJOBHINA Ta
MeTalypriiiHi BUpOOHUIITBA B YKpaiHi;

HABOOUMb NPUKAAOU.

- CIIJIaBiB aJIFOMIHIIO Ta 3aJ1i3a;

onucye:

- MOUIMPEHICTh Ta 3arajibHi METOAU JO0OYyBaHHS
METalB;

- SIBUIIE KOPO3iT;

CKIa0ac:

- (dopmynu okcuaiB, TiApoKCHIiB, coneit Harpito,
Kaniro, Kansiito, Marsito, Antominito, @epymy;

- pIBHSIHHS peakilii, 110 XapaKTepU3yIOTh OCHOBHI
XIMi4H1 BJIACTHUBOCTI JIY’)KHHX, JTY>KHO3EMEIbHUX
METaJliB, MarHilo, alfOMIiHiIO, 3aJ1i3a;

Xapaxkmepusye:

- MeTaJli4yHi eJIeMEeHTH 32 iX MICLEM Y MepioJuuHii
cucTeMi Ta OyZI0BOIO aTOMa;

- (i3uuHI Ta XIMi4HI BIACTUBOCTI JTY>KHHUX,
JTY’)KHO3EMEJIbHUX METaJliB, MarHito, alfoMiHio,
3ajsa;

NOACHIOE

- YTBOPEHHS METATIYHOIO 3B’S3KY;

00IpYHMOBYE:

- NPUYUHM TBEPAOCTI BOJU Ta CIIOCOOM 11 YCYHEHHS,;

- 3aCTOCYBaHHS METaNIB 1 CIJIaBiB;

- poJib KaNiiHUX T00pHB;

- HeoOXIiJHICTb 3aro0iraHHs Kopo3ii MeTaiB,
OXOpPOHHM CEepeIoBUIIA Y METATyprifHOMY
BHPOOHUIITBI;

OYiHIOE
- 3HAYEHHS METaNyprii B CyCHIIbHOMY
rocrnoapcTBi YKpainu;
BUCTIOBTIIOE CYOHCEHHSL:
- 1po O10JIOTIYHY POJIb METAIIYHUX €JIEMEHTIB, Y
TOMY YMCII pagioakTUBHUX — CTpOHIIIIO Ta
Le3iro;




METaJIYHUX €JIEMEHTIB - IIPO 3HAYEHHS TBEPAOCTI BOAU y IPOMHCIOBOCTI

MOOTYHUX MIATPYI. Ta MOOYTI, HACTIAKK KOPO3ii MeTaliB;
®di3uyHi Ta XiMIYHI PpodOUMDB BUCHOBOK

BJIACTUBOCTI 3aJi3a, - PO 3yMOBJICHICTh BIIACTUBOCTEW METAJIIB
cnonyku @epymy(Il) i Oy/IOBOIO iX aTOMiB;

Gepymy(1I). oompumyemucs npagun OE3TEKH i1 9ac BUKOHAHHS

Meranivni pyau. 3arajibHi | XIMI9HHX JOCIIIB.
METOAM T00yBaHHS
MeTaiB. Merand 1 cIuiaBu
B Cy4YacCHid TEXHilll.
3acTocyBaHHSI aIIOMIHIIO,
3aji3a Ta IXHIX CIUIaBIB.
Po3BuToK MeTanypriitHux
BUPOOHMLTB B YKpaiHi.
OxopoHa HaBKOJHUIITHBOTO
CEpEeIOBHUIIA 1] Yac
BHPOOHUIITBA 1
BHKOPHCTAHHS METAJIIB.

Jlemoncmpayii:
10. Mopneni KpuCTaaiuHUX I'PaTOK METAIIB.
11. B3aemopist HaTPIkO 1 KAJIBLIO 3 BOJIOIO.
12. B3aemois Kanblii OKCUAY 3 BOJOIO.
13. YcyHeHHs TBepAOCTi BOJIH.
14. 3pazku crionyk @epymy(1l) i Depymy(11D).
15. B3aemopis 3aii3a 3 po3urHaMH XJIOPUIHOI, CyNIb(}ATHOI Ta HITPATHOI KUCIIOT.
16. Hacniaku xopo3ii MeTaliB Ta 3ac00M 3aXUCTy METaliB Bl KOPO3ii.
Jlabopamopni docriou:
9. O3HaifomiieHHS 31 3pa3KaMH METAJIB.
10. O3naitomnienHss 31 3pazkamu criosryk Harpiro 1 Kamito.
11. O3naitomnenns 31 3pazkamu crionyk Kamnsiito, Marsiro.
12. YcyHeHHs HakuIly 3 TOBEpXHI MOOYTOBUX MPHUIIAIIB.
13. JloGyBaHHs anmoMiHii riApokcuay 1 1oBeieHHs Horo aM(oTepHOCTI.
14. 1o6yBanns dpepym(Il) rigpoxcuny ta pepym(Ill) rizpokcuny peakiiero oOMiHy.
15. O3HaliomiieHHs 31 3pa3KaMH CIIJIaBiB METaJIB.
Ilpaxmuuni pobomu:
Ne 2. Po3B’s13yBaHHS €KCIIEPUMEHTAIBHUX 33]a4.

OpieHTOBHI 00’€KTH eKCKYpCiil.

Jlaboparopist aHamiTHUHOI XiMii. 3aBOA 13 BUPOOHUIITBA MiHEpATBbHUX N0OpHUB. Mara3sua
(ckmam) MiHepalbHUX J00pUB. 3aBogM 3 BHpPOOHUITBA OyAIBEIbHMX MarepiajiB, CKIa.
BupoOuuurBo yaByHy i ctaini. ['ippndo-30aradyBanbHuil KOMOIHAT.




11-i kaac

(1 rox Ha THKICHB, YCHOTO 35 TOAMH i3 HUX 5 TOJ — PE3EPBHUX)

K-1p | 3micT HaBYasbHOrO MaTepiaay | /lepaaBHi BUMOI'M 10 PiBHSI 3arajibHOOCBITHBOI
roANH NiArOTOBKHU Y4YHiB
30 Tema 1. Opraniuni cnoxyku VYyenb (yueHuus):

Teopis sk Buma popma
HAYKOBUX 3HaHb.

Teopis xiMidHOT Oy10BH
OpTaHIYHUX CIIOJIYK

O. byrneposna.

SABume i3omepii. CTpykTypHa
130Mepis, HOMEHKJIaTypa
HAaCHYCHHX BYTJICBOIHIB.
bararomaHITHICTh OPTaHIYHUX
CTIONYK, 1X Kiacu@ikais.
OpraniuHi pe4YOBUHU B KHUBIH
npupoi. PiBHi cTpyKTypHOT
oprasizariii opraHiYHIX
PEUOBHH.

[IpupoHi mxepena opraHigHUX
peuoBuH. [Ipupoganii i
CymnyTHill HaTOBUI Ta3y, IX
CKJIaJ], BAKOPHCTAHHS.

Hadra. Cxnan, BmactuBocTi
HadTH. [IpomykTn neperoHku
Ha(TH, X 3aCTOCYBaHHSI.
JleToHariitHa CTIMKICTh
OEH3UHY.

Kam’siHe Byrijuis, npoayKTH
Horo mepepoOKwu.

OcHOBHI BUIY HajiiBa Ta iX
3HAYEHHS B €HEPIreTHIIl KpaiHu.
OxopoHa HaBKOJUIITHBOTO
cepeloBHILA B 3a0pyAHEHb Mij
yac nepepoOKu BYTJIEBOIHEBOI
CUPOBHHU Ta BUKOPUCTAHHI1
MPOJYKTIB 11 IepepoOKH.
CuHTe3 OpraHiyHUX CIOIYK
PI3HUX KJaciB Ha OCHOBI
BYIJIEBOJAHEBOT CHPOBHHHU.
OpraHiuHi pe4OBHUHU K OCHOBA
Cy4acHUX MaTepialiB.
IInacTMacu, CHHTETHYHI
Kay4yKd, TyMa, IITy4YH1 i
CUHTETHYHI BOJIOKHA.
OpraniyHi CIIOJIyKH 1 3J0pOB’s1
monunan. XKupu, 611K,
BYTJIEBO/IM, BITAMIHU K
KOMITOHEHTH 1X1, IX pOJib B
oprani3mi. Xap4oBi 100aBKH,

HA3UBAE:

- HaiimpocTimi i3oMepu napaginis 3a
CHCTEMaTHUYHOIO HOMEHKJIATypOlo;

HAB0OUMb NPUKIAOU.

- OpraHiuyHUX CHOJIYK PI3HUX KJIACiB;

- CHHTE3iB OPTaHIYHUX CIIOJIYK HA OCHOBI
BYTJIEBOIHEBOI CHPOBUHU;

Gopmynioe:

- OCHOBHE IOJIOKEHHS Teopii XIMIUYHOT

OynoBH;
Kaacugikye:

- OpraHiyHl CHOJYKH 3a Oy/10BOIO
KapOOHOBOIO JIAHLIIOTa, BUAAMU KapOOH-
KapOOHOBUX 3B’5I3KiB, ()yHKIIIOHATEHUMH
rpynamy, piBHIMH CTPYKTYpPHOI
oprasizariii;

CKIAOAE:

- MOJIEKYJISIpHI Ta CTPYKTYpHi popMynn
OpPraHIYHUX CIIOJYK;

onucye:

- CKJIaJ 1 BIACTUBOCTI HA(TH, TPUPOTHOTO
ra3y, Kam’siHOTO BYT1JLJIS:

- IIpolLeC Ta MPOJYKTH NEPEeroHKu HadTu 1
nepepoOKH KaM’STHOTO BYTLILIIS;

xapaxmepusye:

- 3HAYCHHS OPTaHIYHHUX PEUOBHH IS
PO3B’s3yBaHHs CUPOBUHHOI IPOOIeMHU
JFO/ICTBA;

- 3HAYEHHs PIBHIB OpraHi3alii opraHiuHux
PEUOBHUH Yy XKUBIH IPUPO/IL;

- TPUPOJHY BYIJIEBOJHEBY CUPOBHHY K
JDKEpeTo J0OyBaHHS OpraHiYHUX CIOTYK;

- OpraHivHi CIOJYKH SIK KOMIIOHEHTH TKi;

- JIeTOHALMHY CTIHKICTb OCH3UHY;

NOSICHIOE:

- 3Ha4yeHHs Teopii XIMIYHO1 OyZ0BH;

- NPUYMHHU 0araTOMaHITHOCTI OPraHIYHHUX
PEUOBHH;

NOPIBHIOE:

- TPUPOJHI, IITYYHI i CUHTETUYHI BOJIOKHA,
IIaCTMAcH;

- MMIJIO 1 CHHTETUYHI MHIHI 3aCO0H;

8CMAHOBTIIOE:

- IPUYUHOBO-HACIIJIKOBI 3B A3KU M1k
CKJIaJI0M, OyJI0OBOIO, BIIACTUBOCTSIMH Ta




E-uncna. [TorsarTs mpo 3aCTOCYBaHHSIM OPTaHIYHUX PEUYOBHH;
CHHTETHYHI JIIKApChKi 3aCO0H amanisye:
(Ha mpUKIaal acImipuHYy). - XIMIYHHUH CKJIaJ XapyOBHUX MMPOIYKTIB,
[kiamuBUi BIUTHB BXXKHUBAHHS CHHTETHUYHHUX BOJIOKOH, IJIACTMAcC, pOOHUTH
QJIKOTOJTF0, HAPKOTHYHHUX BUCHOBOK IIIOJIO 1X MPUAATHOCTI JUIsI
PEUOBHH, TIOTIOHOKYPIHHS Ha BUKOPUCTAHHS;
OpraHi3Mm JIFOAHHH. 00TpYHMOBYE:
OpraniyHi crIoJyKH B OOYTI. - 0lOJIOTiYHY POJIb OPraHIYHHUX CIIONYK;
[TonsTTS Mpo MOOYyTOBI - 3HAYCHHS OpraHiyHOI XiMii y CTBOpEHHI
XiMikaTH. 3arajabHi npaBuiIa HOBHX MaTepiajiB, 0XOPOHi 310pOB’4,
MTOBOKCHHS 3 TOOYTOBUMU noOyTi;
xiMikaTamMu. MuIto, oro ckiaa, | oyinwe:
MuifHa Jis. CHHTETUYHI MHH1 - BIUIMB IIPOJYKTIB MEePEPOOKH BYIIICBOIHEBOT
3acobu. Opraniuni CHPOBUHHU, MPOAYKTIB NOOYTOBOI XiMii Ha
PO3YMHHHKH, iX 3aCTOCYBAHHSI. HABKOJIUIITHE CEPEIOBHIIIC;,
[Tonepemxenns 3a0pyTHEHHS BUCTLOBIIIOE CYOHCEHHSL:
JOBKULIS TIPH BUKOPHCTAHHI - Tpo 3ryOHY JAiI0 aJIKOTOJIF0, HAPKOTUYHHUX
OpTaHIYHUX PEUYOBHH Y MOOYTI. PEUOBHH, TIOTIOHOKYPIHHS Ha 3JI0POB’s;
- TIPO POJb TEOpii B CUCTEMI HAyKOBUX 3HAHB;
- PO 3HAYCHHS CHHTETHYHUX METO/IIB
N00yBaHHS OpraHiYHUX PEYOBUH;
00mMpuMy€EmMbCcs TPABUIT OE3TMEYHOTO TIOBOIKEHHS 3
CHHTETUYHUMH MUHHUMH 3ac00aMH,
PO3YMHHHUKAMH, iHIIUMH MOOYTOBUMH XIMiKaTaMH.

Jlemoncmpayii:

1. Mopeni MOeKys ByTI€BOIHIB.

2. Mogenb HadTONEeperiHHOI yCTaHOBKHU.

3. BusiBiieHHs BIaCTHBOCTEH IUIaCTMAC: BITHOLICHHS 10 HarpiBaHHS, PO3UMHIB
KHCJIOT, JIYT1B, OKUCHUKIB.

4. BuTsAryBaHHs HUTOK 31 CMOJIM KallpOHY YM JIaBCaHY.

5. BigHomieHHS BOJIOKOH PI3HUX BUIIB 10 PO3YMHIB KUCIOT 1 JIYTIB.

6. [lenatypariist OUTKa i I€I0 €TaHOMY.

7. 3pa3ku MOOYTOBUX XIMIKaTIB.

8. 3pa3ku CHHTETUYHUX MHWHHX 3aC00iB.

9. 3pa3ku OpraHiuHUX PO3YMHHHUKIB.

10. Po3uuHHICTb 0MiiiHOT (hapOu y BOI Ta raci.
Jlabopamopni docriou:

1. BurotoBieHHs Mozeneit MoJeKy napadisis.

2. O3HailoMJIeHHS 31 3pa3KaMu HaQTOMPOIYKTIB.

3. O3HaifomiieHHS 31 3pa3kaMy IPOAYKTIB KOKCYBaHHS BYT1JUISA Ta Pi3HUX BUIB
NaJInBa.

4. O3HalloMJIEHHS 31 3pa3KaMH IIacTMAac.

5. O3HalioMIIeHHS 31 3pa3KaMH Kay4yKiB.

6. O3HaifomiieHHS 31 3pa3KaMy HaTYpaIbHUX, IITYYHUX 1 CHHTETHYHHX BOJIOKOH.

7. O3HallOMJIEHHS 31 3MICTOM €TUKETOK Ha XapuyOBUX MPOTYKTAaX.

8. O3HalioMJIEHHS 31 3MICTOM IHCTPYKIIiil 10 TOBapiB MOOYTOBOI XiMii.

9. [TopiBHAHHS BIACTHBOCTEH MIJIA 1 CHHTETUUYHUX MUIHUX 3aCO01B.
Ipaxmuuni pobomu:
Ne 1. Bunasienns 3a0pyiHEeHb OPraHigYHOTO MOXO/KEHHS 3 MOBEPXHI TKAHUHH.




Opi€eHTOBHI 00’€KTH eKCKYPCiid.

[TinmpuemcTBa 3 mepepoOKH KaM’ STHOT'O BYT'LULIS, PUPOIHOTO Ta3y, HapTH, BAPOOHHUIITBA
JIKapChKUX 3aCO0iB, MITYYHUX | CAHTETUYHHUX BOJIOKOH, MUJIa, CHHTETHYHUX MUHHUX 3aC001B,
MoOYTOBUX Xi1MIKaTiB.



