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Veaoicaemu xonezu,

He cu mucnere, ye B 0OpBIIEHUETO KBM BaCc CME JOIyCHAIH TPAaBOITUCHA
rpemka. Mickame a BU pa3kaxeM KakBO CHOAENH Tpes aOCONBEHTUTE OT XU-
muueckus pakynrer or CY B mpaneynara 1962 1. equH rojsM ObJITapCKU yUeH
xuMuK — akaja. JJumutsp MBanos: ,,Criopen MeH aymara ,,konera“ TpsioBa na ce
MUIIe ¢ TIaBHA OyKBa, 3al[OTO B KOETO M KhTUE HA CBETA JIa MOMAIHEI, 1aXe U
Jla HEe 3HAaelll e3UKa, ¢ Kojerara cu e ce pasoepenl. [Ibk HUE, XUMUIIUTE, CME
IIACTJIMBIIH, 3aIII0TO TOBOPUM Ha Hali-yHUBEPCATHUS €3UK B cBeTa. C XUMHYHHU-
Te 3Halu, (GOpMyNH U ypaBHEHUS MOXKEM Jla Pa3roBapsMe IbJITO BpeMe ¢ KoJie-
rurte cu, 0e3 Ja ce Hajara Jia mpeoaossiBaMe KJIacHueCcKUTe e3UKOBU Oapuepu.

U raka, Koneru, HamuaT aBTOPCKM KOJIEKTUB BU MoJaBa pble. Hue 3aeaHo
— aBTOpU U MPETNoAaBaTeIN Ha OCMOKIACHUIIUTE — e 0O0pazyBame OOIIl eKHIl,
U3MBJIHEH C JKeJIaHHe U OIUT J1a MpUBJIeYeM KbM JIFoOMMaTa HU HayKa OIle MHO-
ro mutaau xopa. CTpyBa cH U T€ J1a TOYyBCTBAT BBJIIIEOCTBaTa HA XUMHUSITA, HEH-
HaTa HEMOBTOPUMA JIOTUYHOCT, TOYHOCT U KpacoTa.

He e cnyudaiino, ye npodecopbT 10 XuMHUs OT KHHrata Ha Makcum [opku
,,Jlella Ha CITBHIIETO Ka3Ba Ha OBJCIINTE XUMHIIU: ,, XUMHUATA — TOBA € 001acT
Ha uynecara! B Hes e ckpuTo yoBemkoTo mactue. Hail-ronemure 3aBoeBanust Ha
pasyma 1ie ObJIaT HallpaBeHH UMEHHO B Tast 06acT.

3amo M ca Te3u CWIHM aAymHu? Bceeku oT Hac, u30paj XUMUsTa 3a CBOE
MpU3BaHUE, 32 CBOS CHA0A, 1€ TU pa3depe U MOYyBCTBA CHC COOCTBEHOTO CH
BEPYIO.

Hanssame ce, ge Ta3u KHUTA T1Ie OBJIC 32 BCHUKH BaC, OBITAPCKUTE YIUTEITH
[0 XUMUSl, €UH W3KJIIOUMTENIHO MO0JIE3€H UHTENEeKTyaleH nogapbk. C romsamo
JKEJIAHHE 111€ BU MPEJAZEM CBOSI OMMUT U METOAMYECKU UJIEU 3a YCIICIIHO pealu-
3UpaHe Ha y4eOHO-TI03HABATEIIHHUS TTPOIIEC, 32 TOCTUTaHE KAKTO Ha KOHKPETHUTE
MPUPOIOHAYYHU KOMIIETEHTHOCTH, TaKa U Ha IMoOATHUTE 00pa30BaTETHH LIEIH.

Ha no6wp yac ¢ Hamara u Baiia KHUra 3a yuyuTens!

Om aeémopume
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1. OCOBEHOCTHU HA OBYUYEHHUETO 11O XUMUS U OITASBAHE HA
OKOJIHATA CPEJA B OCMH KJIAC

HuTerpamHusaT ydeOeH NpeaMeT XUMHS U
OIla3BaHEe Ha OKOJIHATA CpeJia OTpa3siBa TCHICHIIH-
HNTC KbM I/IHTerpaL[I/ISI 1 CKOJIOTU3anusl Ha C’bee-
MEHHATa Hayka C I[sUlaTa OOIIeCTBeHa MpaKTHKa,
KaTo O6HOB$[Ba INJaKTH4YeCcKara ChUu CuUucremMa Hmu
TCXHOJIOI'HA. HaCTLHBaT MHOBAIIMOHHU Hpouecn,
KOMTO 3acsiraT 00y4eHHETO KaKTO B LIEIEBO-ChIbP-
JKaTEJTHO, TaKa M B MIPOIECYATTHO HAIIPABJICHHE.

Hamocnenbk o6aue MHTEpeCHTE Ha MOApacTBa-
IUTE KbM XMMHUYHATa HayKa, MPaKTHKa U mpode-
CUsl CHJIHO ca 3aHmkeHH. L[su10T0 00I11eCTBO MMa
HCIraTUBHO OTHOIIICHUC KbM XUMHWYHUTC HpOI/ISBO,[[-
CTBa M 3aMBPCHUTEIIM, MaKap 4e Te¢ He ca IVIaBHara
MIPUYHHA 332 CHCTOSTHUETO Ha OKOJIHara cpena. Bee
roBeue ce Hajara (JopMUpaHe HAa HOBH HArIacu U
MOTHBH Y BCUYKH, KOUTO M3y4aBaT XUMHS M OIla3-
BaHE Ha OKOJTHaTa cpena. Hanara ce HancTrHA upe3
OCB3HABAHETO OT IMOTPEOHOCTUTE OT XUMUYECKU
MPOIYKTH M METOAM 32 YCTOHYMBO Pa3BHTHE Ha
CBHBPEMEHHOTO OOIIECTBO Jia CE peliaBa I100aTHO
Y poOIeMbT 3a Ola3BaHe Ha OKOJTHATA Cpejia.

W3BecTHO €, Ye roisiMa 4acT OT y4eOHOTO
C”I)}I’bp}KaHI/IC 10 XUMHUJd UMa CUIIHO a6CTpaKT€H
xapakrep. Hanpumep noHATHETO ,, XUMHUYEH eJle-
MEHT®, ChCTaBbT W CTPOEKBT Ha BEIICCTBATa,
MEXaHU3MBbT 3a 00pa3yBaHe HA XUMUYHH BPB3KH,
MCXAHU3MBT HA XUMHUYHUTC peaKI_II/II/I nu ,Z[p. HOCAT
€JIEMEHTH Ha TalHCTBEHOCT M JIFOOO3HATEIHOCT.
Te Morar ja nmpepacHaT MOCTEIICHHO B TPACH HH-
TEepeC KbM MUKPOCBETA HAa aTOMHUTE U PEULIA Te-
OpPETUYHHU BbIPOCcH. EqHOBpEMEHHO ¢ TOBA MHTE-
PECHT MOXKE Ja Ce MPOBOKHpPA OT MpaKTUIeCKaTa
HACOYEHOCT HAa KOHKPETHOTO Y4eOHO ChIbpiKa-
HHUE, OT 000raTsIBAHETO MY C HOBOCTH U (haKTH 3a
OTKpI/ITI/Ifl nu HpI/IJ'IO)KeHI/Iﬂ Ha pa3quHI/1 BeHIeCTBa,
oT yCHeXI/ITe Ha C’beeMCHHOTO I/IH,ZLYCTpI/IaJIHO n
CEJICKOCTOITaHCKO MTPOU3BOICTBO, OT BPB3KHUTE Ha
XUMHUATA C APYTUTE IPUPOIHUA HAYKU, OT KPATKU-

TE€ CBEJCHHUS 3a XUMHUUYHU Npodecuu U HaKpas —
OT MPEMUHABAaHETO HA IO3HABATEITHUTE UHTEPECU
B IPO(eCHOHAIIHHU.

Hanocnenbk MHOTO ce KOMEHTHPA BBIIPOCHT
3a Hay4YHaTa rpaMOTHOCT HA YYEHHIIUTE U B YacT-
HOCT — 3a TIPUPOJIOHAayYHaTa rpaMoTHOCT. Cunrta
ce, 4ye Hay4yHO I'paMOTEH € TO3HU, KOITO:
¢ pa30upa U U3M0JI3Ba OCHOBHUTE HAyYHH I10-

HATHS U TIPOLIECH;
¢ pa3bupa, 4e HayyHUTE 3HAHUA Ca PE3yATaT

OT TPELU3HU EKCHEPUMEHTH U J0Ka3arel-

CTBa;

4 yMee J1a Ipuiara Hay4yHUTe 3HaHMs 3a pelia-
BaHe Ha npolieMu U npuao0rMBaHe Ha HOBU
3HAHUS;

4 OIlCHsBA [10J13aTa U BpesiaTa OT MOCTHKEHHUS-
Ta Ha HayKaTa U TEXHMKaTa 3a OKOJIHATa cpe-
Jla ¥ 3a )KMBOTA Ha XOPaTa;

4 yMee Ja U3M0Ji3Ba U3TOUHUIMTE 3a UH(DOpP-
MaIus 3a B3€MaHe Ha BaKHU PELLICHUS.
KomnerentHocTTa B 06:1acTTa HA IPUPOIHU-

TE€ HAayKU CE€ OTHACS /10 CIIOCOOHOCT M XKeJaHHE:

4 32 U3M0JI3BaHE HA 3HAHUA U METOIUKH,

¢ 3a oOscHsBaHe Ha npupoxaara (puznynu, 6u-
OJIOTMYHU M XMMHMYHM MPOLECH B OKOJHATa
cpena);

4 3a J1a ce IOCTaBAT BBIIPOCH U J]aBaT OTIOBO-
pH, OCHOBaHM Ha J10Ka3aTesICTBa.

He GuBa na ce 3a0paBs, 4e BCBHIIHOCT KOM-
METEeHTHOCTUTE BKJIIOUBAT: 3HAHUS, YMEHUS U OT-
HOLIECHHUE.

W3BecTHO, ye 3HaHUATA B TOJIIMA CTEIIEH ca
CBBbP3aHHU C YCBOSIBAHE HAa OCHOBHMTE IMOHSITHUS.
B nayunara naureparypa 3a OCHOBHU ce IpUeMar
T€3U MOHSTHS, KOUTO Ca JIOTUYECKHU KOOPIUHATU
Ha y4eOHOTO chabpkaHue. U olie mo-ro4Ho: oc-
HOBHU Ca T€3M MOHATUS, KOUTO Ca JIOTHYECKH KO-
OpAMHATHU Ha cUCTeMaTa OT 3HaHMSL.



Jlo6pe 11e e 1a CM NPUIIOMHUM Hail-Ba)KHUTE
U3UCKBaHMs 32 (OpMHUpaHE HAa HOBM HAay4YHH I10-
HATUS, @ UMEHHO:

4 oIpenessHE Ha ChUIECTBEHUTE MPU3HALIU Ha
MIOHATHETO;

€ U3N0/JI3BaHe Ha pasiM4YHU MOAXOAH — CpaB-
HUTEJICH, NPOo0OIeMeH, UHIYKTUBEH, IEIyK-
TUBEH U UHTErPAJICH;

4 U3M0JI3BAaHE HA PA3JIMYHUA UHTEPAKTUBHU Me-
TOOU U TEXHUKH — METOJ Ha acOLUALUUTE,
CUTYallMOHHH METOIM, MO3bYHA aTaka, JHC-
KyCHH, pa3paboTBaHe HAa MPOEKTH, paboTa ¢
€HUTMaTUYHU MaTepHally;

4 U3N0J3BaHE HA QITOPUTMHYHU CXEMH U
MpeIUCaHuS;

4 Bb3JIAraHe Ha YYCHULIUTE YIIPaKHEHUS, IIpU
KOUTO CETHBHOTO IIO3HAHHME CE ChYETABA C
abCcTpaKTHA MHUCJIOBHA JICHHOCT;

4 OTKpMBAaHE U aHAJIM3UPAHE HA IPEIIKU U MPO-
IIyCKH IIPY pEelIaBaHEe Ha KOHKPETHU 3a/1auyl.
Kaxkso ce ciyuBa, ako:

4  OCHOBHUTE MOHATUS OTCHCTBAT;

4 OCHOBHHUTE IOHATUSA HE ca pa3dpaHu (oc-
MUCJIEHN);

4 He ca OBJAJICHU HaW-CHIIECTBEHUTE U HEOO-
XOJIMMHU TPU3HALA HA OCHOBHUTE TMOHATHUSA?
1. Hayunara nadopmanus ce Bb3nprema 1mo-

BBPXHOCTHO.

2. Hayunara undopmanus ce Bp3npuema 0e3
paszbupane.

3. IlpepaboTBaneTo Ha Hay4HaTa HH(OpMA-
LU CTaBa MOYTH HEBH3MOXKHO.

W Taka, HammTe OCMOKJIACHHUIIM TpsiOBa 1a
YCBOSIT JIOCTa HOBH TIOHATHSI, OTHACSIIM C€ 3a
XUMUYHUTE BPB3KHM M KPUCTATHUTE PELIETKH,
3a cTpoeka Ha aroma u [lepuomnunara cucrema.
[Ipencron um a 3aTBBPAST U OOOTATST TOHSITHSI-
Ta ,,METaJu" U ,,HeMeTanu", 1a YCBOSAT HOBH I1O-
HATHS, OTHacsIu ce g0 Metammre ot [1A u IIIA
rpyna u Hemeramute oT VIA m VIIA rpyna Ha
IIC u 0o TexHUTE ChSAUHECHUS, KAKTO U IIOHITHUS,
CBBP3aHU C KHCEIIMHHNUTE TbXKI0BE.

3acmykaBa Ja ce oTOenexar M yCWIHATA,
KOWTO OCMOKJIACHUIIMTE TPsAOBa J1a MOJOXKAT 3a
OBJIAJIIBAaHE HA XUMUYHATA CUMBOJIMKA, 32 U3pa-
3sIBaHE M W3paBHJIBAaHE HA XUMHUYHHUTE ypaBHe-
uus. C nqpyru aymu, HeoOXOUMU ca TIOBEYE Y-
paXXHEHUs, CBbP3aHU C MpUJIaraHe Ha XUMHYHHUS
€3UK BbB BCUUKHUTE MY Pa3HOBUIHOCTH.

VYOenenn cme, 4e 3a IMOCTHTaHE Ha BCHUYKO
TOBA III€ JOMPUHECE KAKTO €JICKTPOHHHAT BapH-
aHT Ha y4yeOHMKa, Taka U pa3pabOTEHHUTE OT aB-
TOPCKUS KOJIEKTUB ,,PabOTHU JHCTOBE W TECTO-
Be“. Bux ,,OLieHsiBaHe HA 3HAHUATA U YMEHUATA
Ha YYEHULIUTE .



2. YYEBEH KOMILJIEKT
ITO XUMHUA U OITAZBAHE HA OKOJIHATA CPEJJA
3A OCMH KJIAC

[Tpe3 2009 r. u3narenctso ,,bynsect 2000
MpeIJIoKH Ha OCMOKJIACHHIIMUTE Yy4eOHO IMoMa-
rajo 1Mo XUMHUs M Ola3BaHE Ha OKOJIHATa cpena,
KOETO BEY€ OCEM TOJIMHU CE IO0JI3Ba KaTo y4eo-
nuk. Cera, cien o0SBeHHsI KOHKYpC 1Mo omo0pe-
HaTa HOBa y4eOHa mporpama, aBTOPCKHAT KOJICK-
TUB TIpejiara yueOeH KOMIUIEKT, KOWTO BKIJIFOUBa
y4eOHUK B XapTHEH M B EJICKTPOHEH BapHUaHT,
KOMIUICKT paOOTHH JIUCTOBE M KHUTA 33 YUUTEJIS.

CpabpxkaHHETO B y4eOHHMKA € cboOpase-
HO KaKTO C M3UCKBaHUATA Ha ydyeOHATa mporpa-
Ma, Taka ¥ C M3UCKBAaHMATA HA JUIAKTHYCCKHTE
MPUHIIUIINA 32 JTOCTBITHOCT, HAyYHOCT, CHCTEM-
HOCT U IIOCJICAOBATEIHOCT.

B ydeOnuka ca paspabdorenu 20 ypoka 3a
HOBHM 3HaHWU, 5 3a 0000I1IeHNEe, HAYaJI€H U TOIH-
IIEH MPEroBop, 6 3a ynpaxxHeHus, 2 1abopaTopHU
YIOPOKHEHHS U 2 METOJUYHU EANHUITU Ca IMOCBe-
TEHU Ha 3alllMTa Ha TPOCKTH.

Kakto BbB BCHUKHM y4EOHUIM 1O XUMHUS U
OMa3BaHE Ha OKOJIHATa Cpella Ha H3IATeJICTBO
,KieT bparapus®, Taka 1 B TOBa U3/IaHUE € 3ara-
36Ha OCHOBHATa WJesl Ha aBTOPCKUS KOJIEKTHB —
»XHUMUS — 3HAaHUE, YMEHUE U HAUMH Ha MUCJICHE .

ChIbpKaHUETO € TMPEACTaBEeHO KPaTKo, HO
no0pe OHaryeeHO W apryMEHTUPAHO KaKTO U B
YUCTO HAyyeH, Taka W B MPWIOKEH acmekT. [lo
MHOTO JIOCTBIIEH W MHTPUTYBAIl HAYUH ca pas-
KPUTU TEHETHUYHUTE BPB3KU MEXKIY IMPOCTHUTE
BEIIIECTBA M ChEIUHEHUATA MM, MEXIY ChCTaBa,
CTpOeXka, CBOWCTBaTa M yrnoTpebara Ha H3yda-
BaHMUTE BElIECTBA. B OTAeNHUTE TUIIOBE YypOLH
M0 TIOAXOJAI HAYWH Ca BKIIOYEHU PA3TUYHH
pyOpuku. B yponuTte 3a HOBU 3HAHHS ChC 3HAK

pa3TBOpEHA KHUTA CE MPEeI0CTaBs JOMbIHUTEIHA
nH(popMaIus, C KOATO C€ MOSICHSIBA OCHOBHHST
TekcT. Ta3u nundopmManus He e 3aab/KuTeNnHa. B
pyOpHuKara cbC 3HaK KYIMTYMHKA OT HAKOJIKO KHUTH
ca BKJIFOYEHHW UHTpUTYBAIIU (DaKTH, CBHP3aHU C
M3y4aBaHETO B 2/3 OoT ypoka. 3aMHUCICHUAT OyXall
MI03BOJISIBA HA OCMOKJIACHUIIUTE Ja HaydaT HEello
MOB€YE C JOMBJIHUTEITHU XUMUYHU YpPaBHEHUS.
PyG6pukara ,,IIpunoxere HaydeHOTO UMa 3a TIE
Jla TIOCTaBM YYEHUIUTE B CUTyallusi HAa pPaBHO-
CMETKAa Ha MOCTUTHATOTO, Makap U CKOpPO Clel
KaTO YUUTENST WU MYJITUMEAUSITA ca ChOOLTIIN
WM TT0Ka3aJIi Hall-BayKHOTO B TO3U YPOK.

Ta3u pyOpuka, KaKTO U MIECTTE YIPAKHECHUS,
B KOUTO Ca BKJIIOYEHH JIOTUYECKU U €KCIIEPUMEH-
TaJHU 331a4M, IPEIOCTABAT T'OJIEMHU Bb3MOXKHOC-
TH Ha OCMOKJIACHUIIUTE J]a OCMHCISAT MPUA00H-
TUTE 3HAHUS U J]a Pa3BUBAT YMEHUATA CH 3a IIPU-
JaraHeTo Ha T€3W 3HAHUS B HOBA CUTYyaIusl.

B yuyeOHuKa WMa IIEHHM HJIed U KOHKPET-
HU YKa3aHMs 3a pa3paboTBaHe W 3allUTaBaHE Ha
MIPOEKTU. B TAX ce cBbp3BaT CBOMCTBATa HA U3Y-
YaBaHUTE BEILIECTBA C MPAKTUUYECKOTO UM MPUJIIO-
JKEHUE U BB3JCHUCTBUE BbPXY OKOJIHATA Cpela U
3[IpaBeTO Ha YOBEKa.

Ha nocneanurte 1Be cTpaHulU 1€ HAMEPST
NOJPOOHM PEleNnTypU 3a UHTEPECHH, Oe30MMacHU
Y TIOJIE3HU ONUTHU MO XUMHUS Y J0Ma.

B ejieKTpoHHHSI BapHAHT Ha y4yeOHHMKA
Ca BKJIFOUEHU EKCIIEPUMEHTAJIHU 3a/1a4M, U3IbJI-
HEHU U 3aCHETH C BHJeokamepa. ChbabpiKaHUETO
Ha 3aJIa4uTe € ChOOPa3EHO C KOHKPETHUTE U3HCK-
BaHHUs Ha MPOrpaMara U CbC CTPOro CIa3BaHE Ha
METO/IUKAaTa U TEXHUKATa Ha XUMUYHHS €KCIIEPH-



MeHT. Upe3 AMKTOPCKUS TEKCT KbM BCEKH OIMT
BHUMAHHETO Ha YYEHULIUTE CE HACOUBA KbM H3HC-
KBaHMSITA 34 TEXHUKA Ha OE30I1aCHOCT. Y YSHHUIIU-
Te me HalnomaBaT neppeKTHO U3MbIHEHUE HA
OIUTH 32 MOJIyyaBaHE Ha CEPOBOJIOPO/, JKEJIE3EH
cynduna, Ouctpa BapHa BOja, ,,raceHa Bap‘, aiy-
MUHUEB TPUXUIPOKCUJ, MarHE3UEB OKCUA U [Ip.
BxuttoueHu ca onuTH 3a 0Ka3BaHe Ha Cyl(aTHU
Y BOJOPOJHH MOHM B Pa3TBOPU, OCHOBHH CBOM-
CTBa Ha KaJIHMEB JUXHMIPOKCUI U aM(pOTEpHU
CBOWCTBA HAa AJTyMHUHHUEB TPUXUIPOKCH], B3AUMO-
JieiCTBHE Ha IUHK C pa3peieHa CipHa KUCEJINHA.

Terpaaka + 3a aKTHBHO y4YeHe ce OTJIMYa-
Ba ChC CJIETHUTE XapaKTEPHU OCOOEHOCTH:
¢ 3agaun STEM, 3amaun tun PISA u 3amaun,

Ka4eHH B €JICKTpOHHaTa 1ardopma [ZZ1
¢ EnurmMatnynu 3amadu

HabGnsra ce Ha eleKTpOHU3AIMATa HA y4eO-
HOTO ChIbpXKaHHE U OPUEHTUPAHETO MY B MO-TO-
JsiMa CTEHEH OTIPEId KbM PEelllaBaHe Ha Ka3yCH C
MpaKkTUYeCcKa HACOYEHOCT.

CpabpkaHMETO HA TECTOBHUTE 3a7a4H B TET-
paakara JaBa Bb3MOXKHOCT Ha YUYECHUIIMTE J1a CH
MIPUIIOMHST M 3aTBBP/SAT 3HAHUSTA CH 32!
¢ Crpoexa Ha atoma u [lepuonuynara cucre-

Ma;
¢ CgoiictBara Ha metanute oT 1A u lllA rpyna

Ha [lepuonnynara cucrema U TEXHUTE Che-

JTIUHCHWSL.
¢ CgoiictBara Ha HeMeraimure oT VA(15) u

VIA (16 ) rpyna Ha [lepuoguynara cuctema

Y TEXHUTE ChEUHEHUS.
¢ KucenwHHM OKCHUIH, CAPHA M a30THA KHCe-

JMHA;
¢ Hewmeranure ot VA u VIA rpyna na Ilepuo-

JUYHATA CUCTEMA U OTIa3BAHETO HA OKOJTHATA

cpena.
¢ OcBeH TOBa pa3HOOOpa3HUTE 3a/a4dl B Te-

TpajKara JaBaT Bb3MOXHOCT Ha OCMOKJIAC-

HUIUTE J1a:

— OTKpuBaT U aHAIU3UPAT TPELIKU U IPO-
MMyCKH ITPU pelIaBaHe HA KOHKPETHHU 3a/a-
qu;

— Jla mombJIBaT JUIICBAIU JAaHHU B TaOIuU-
11, Tpad)UKH U CXEMH, KaKTO M Pa3HOO-
Opa3Hu EHUTMATUYHU MaTEPHAIIH.

B kHurara 3a yumrteiass ce KOMEHTHpar
0co0EHOCTHUTE HAa OOYYEHHETO MO XUMHS B OCMU
kiac. [Ipennarar ce K1acH4ecKy U MHTEPaKTUBHU
HEeJarorn4eCcKy TEXHOJIOTHH (TIOXO/IU, METOIU U
JMTAKTHYECKH CPENICTBA), C IMOMOINTA HA KOWUTO
CE OCBILECTBSIBA Pe3yJITaTeH y4yeOHO-TI03HABATE-
JIeH TpoIec, KaKTO M JIONBIHUTETHH HH(pOpMa-
IIMOHHH MaTepHaJi 110 HAYYHH MTPOOIEMH.

[IpenocraBaT ce pa3HOOOpPA3HU MO ChIBP-
KaHue u GpopMa IUAAKTHUECKH MaTepHanu (MH-
TEJIEKTYyaTHH KapTH, €HUTMAaTUYHH MaTepHaly,
UTPU U JIp.), KOUTO YUYHUTENAT MOXE Ja I10JI3Ba
IPU CBOMTE YYECHHUIIM KAaKTO 3a IMPOBOKHpAaHE Ha
TI03HABATEITHHSI UM HHTEPEC, TaKa U 3a MPOBEPKa,
KOHTPOJI U CaMOKOHTpoOJ. JlaBar ce KOHKpETHH
METOAMYECKH HACOKH 3a IPAKTUYECKO peasu-
3UpaHe Ha 00pa30oBaTENHUs MPOIEC B YPOLH 3a
HOBM 3HAHMSA, yNpaKHEHUs, JabopaTopHa pabo-
Ta, 0000IIeHNS, 3alIUTa HA IPOCKTH, HaYaJeH U
TOJTUIIICH TIPETOBOP.

ITo popmara na MOH e paspaboteno npu-
MEpHO TOIMIIHO pa3MpeieiIeHNe Ha TEeMUTE OT
y4eOHOTO ChABPIKAaHUE, KOETO YUUTEITUTE MOTaT
Jla pujiarat AMPEKTHO WM C HAIIPABEHU OT TAX
KOPEKILIUH.

CpliecTBEHO BHHUMaHUE € OTAEJIEHO Ha
npobsemMa 3a OLEHsIBaHE HA 3HAHUATA U YMEHUsI-
Ta HA YYCHHUIIUTE, KAKTO M Ha CIy4auTe, IPH KOU-
TO TIPOBEpKaTa ce MpeBphIIa B KOHTPOIL.

ABTOpUTE TIpEJIaraT Ha KOJIETUTE yYUTEIH
YEeTUPU TECTa 3a MpPOBEpPKa HA 3HAHUATA U HH-
TEJIEKTYyaTHUTE YMEHUS HAa OCMOKJIACHHUIIUTE Ha
BXOJIHO, TEKYIIO (7]Ba T€CTA) U U3XOJHO PaBHHUIIIE.



B kpas Ha u3gaHueTo ca MpecTaBeHu:
BEpHHUTE OTrOBOPH HAa TECTOBHUTE 3a/adHl C
n30MUpaeM OTrOBOp M pEIIeHHATa Ha 3aja-
YUTE CbC CBOOOAEH OTTOBOP OT TECTOBETE B
yueOHUKA U B KHUTATa 33 YUHUTEIS;
pemieHusATa Ha 3aJadydTe OT pyOpHKaTta
L [pHII0’)KETE HAYUEHOTO ;

roJisiM OpoOM JINHKOBE, KOMUTO YUUTEIISAT MOXKE
Jla Ipenopbya Ha CBOUTE YUYEHUL IIPH ThP-
CEeHEeTO Ha WH(OpPMAIUs OT HHTEPHET II0
KOHKPETHU TEMHU OT Y4eOHOTO ChIbpIKAHUE.



3. HEJATOT'HMYECKA TEXHOJIOI'UA, KOATO E 3AJIOKEHA ITPH
PASPABOTBAHE HA YYEBHATA CUCTEMA HA OBYYEHHUE

Ha Bceku YUuTei € /:[06pe HU3BCCTCH MOACIBT HA MHOI'OKOMIIOHCHTHATA U JUHaAMUWYHA JUAAKTHYC-

cka cucrema (cxema 1).

N
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—

CoumanHu noTpebHoCTH

———

Llenu Ha 0byueHue

e —

YuebHo cbabpxaHue

——

YyebHu metoau

—

KOHTpON 1 CaMOKOHTpON

To3u mopmen Moxe Jna ObAe NPUWIOKEH U
KOHKPETHO 3a ONpEAEIIEH pa3zell, TEMa, YPOK WIH
Jpyra MeToAu4YHa enHuIA. Taka 1ie ce nmoxyyar
MPOU3BOAHU MHUKPOMOACIIM HA 4aCTU OT JUJAK-
THUYECKaTa CUCTEMa, KOUTO 00aue oTpa3sBar Hel-
HaTa ISUI0CT ¥ B3aUMOBPB3KUTE MEXKy OTICITHH-
T€ KOMIIOHEHTH: LeJl — ChIbpP/KaHHe — MeTOdH
— (popmu — cpeacrsa — pe3yaTaru.

WuTepnperanusaraHaMo/enaHa AU aKTHIecC-
KaTa CUCTeMa I0Ka3Ba ICHO B3aWMHaTa Bpb3Ka U

(Qopmu Ha 06y4eHue

——

CpencTtBa 3a 06yueHue

——

Pe3yntartu ot 00y4eHneTo

e —

CoumanHa peanu3aums
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lpenopaBaHe n yuyeHe

pd
~

Cxema 1

3aBUCHMOCT MEXK/Ty BCUUKHTE M KOMITOHCHTH.
Karo umame npenBu, 4e B CBeTOBEH Mamiabd
HWHTEPECHT KbM MPUPOIHUTE HAYKH UYBCTBUTEI-
HO € CITaJ{HaJI, HUe CYUTaMe, 4e TPsOBa Jia ce 1mo-
JI0’KaT TIOBEYE YCUJIUS 3a MOBUIIABAHE HA MO3HA-
BaTeNIHUSI MHTEpPEC U MO3HaBaTEIHATa CaMOCTOSI-
TEJTHOCT Ha yYEHMIIMTE. 3aToBa MpejjaraMme Ha-
IIUTE UACH U OIUT 3a MOJI3BaHe HAa Pa3HOOOpa3HU
MOJXOIM, METOJM, OpPTraHu3alUOHHH (QopMH U
CpEeICTBA B OOYYCHHUETO IO XUMUS B OCMH KJIac.



3.1. IOAXOAN U METOU 3A ®OPMHUPAHE HA IIO3HABATEJIHU UHTEPECH

[TpoGieMbT 3a MOBHITIABaHE HA TO3HABATEITHHU-

TC UHTCPCCHU HA YUCHULINTC B HAIIIHSA 6I>p30 mpome-

HiAIT CC CBAT € MHOI'O aKTYaJICH. Toii e CBbpP3aH C:

L 2

*

VTBBp)KJABaHE HAa HOBA IICHHOCTHA CHUCTEMa
Ha JIMYHOCTTA HA YUCHUKA,;

CYyOEKTHO OPHEHTUPAHO OOyYCHHUE;

JIyXOBHO YCHBBPIIICHCTBAHE W PA3BHTHC Ha
JMYHOCTTA;

Kakro nonsituero ,,uaTepec, Taka U OHATH-
€To ,,lI03HABATEJIEH UHTEpec  BCce olle He ca Aedu-
HUPAHU €THO3HAYHO.

MHOroKparHo € JokazaHo ooayde, ue popmupa-
HETO Ha [103HABATEJIEH UHTEPEC Y YUEHULIUTE € CJIO-
KEH, TPYJCH U MPOIbKUTENEH MPOLIEC Ha WHIUBU-
JIyaJJHO OCh3HaBaHE HA COOCTBEHHTE MOTPEOHOCTH
Ha OTJEIHUTE Y4eHUIH. TO3U IpoLec ce MPOBOKUPA

OcHoBHN nogxoau n meToan 3a popMmupaHe Ha No3HABATENHN NHTEpecK

|
NoAXoAN

AcTopuyeckn
KpaeBeauecku
Ekonornuen
3cnenosarencku
[pobnemeH
WHTerpaneH

JlencteeH
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METOAN

CnoBecHu

€MOLVOHaneH pa3kas3

NPo6eMHa neKums
eBpMCTUYHA beceaa

MeTopg Ha acouuaumuTe

KOHTEHT-aHan3
WHTENEKTyalH KapTu

CumynaumoHHu

NpoyyBaHe Ha Kasycu
N3MbHEHWE Ha PonK
UrpoBM cumynauum (urpn)
MaLLUHHA CUMYRaLAK

Mo3byHa aTaka
Juckycun
Harnegxu

[pakTnyecku Cxema 2



U PBKOBOAM OT YYMTENS 4Ype3 LEJICHACOUYEHO U
CHCTEMHO M3IOJI3BaHE Ha Y4EOHOTO ChIbpIKaHUE,
y4eOHHUTE TOIXOAN, KIACUYECKUTE U MHTEPAKTUB-
HUTE MeTOH. (cxema 2)

[Tpunaranero Ha MCTOpPMYECKHUs MOIXOX B
yueOHO-TI03HaBaTeIHara JAEHHOCT IOBMIIABa HH-
(opmarmoHHO-OubIMorpadckara Kyarypa Ha yue-
HULUTE, HDABCTBEHUTE U €CTETUYECKUTE KPUTEPHU
KbM Hay4HUsI MOJBUT HAa OTAEIHU YUEHH, KbM TAX-
HaTta XyMaHHOCT, OJIaropojiCTBO, BCEOTAAHHOCT KbM
HayKkaTa U JI000B KbM ponuHara. Jlaxxe oTaenHu
(haKTH OT UCTOPUSATA Ha XUMHATA MOKA3BAT KOJIKO
€ TPyAEH IBTAT 3a JOCTUraHe /10 HayyHaTa UCTUHA,
3a pa3KpUBaHe TaliHUTE Ha MPUPOAATA U POJIATA HA
W3CIIeIOBATENs B Ta3U HACOKA.

Tpaauimss B ObIrapcKoTO yUYMJIMIIE € Jia ce
YecTBaT KPbIVIM TOAMIIHMHU Ha OENeXUTH Y4eHU
xumuim kato M. B. Jlomonocos, /. 1. Menpenees,
Mapus Kropu u ap. I[Ipenocrasame Tabnuua c ot-
OeJis13aHu KPbIIM TOJUIIHUHN HAa YYEHU XUMMIH,
YUUTO NPUHOCH Ca CBbP3aHU C W3y4aBaHOTO y4eo-
HO ChABPYKAHUE 10 XMMHUS U OIIa3BAHE Ha OKOJIHATA
cpela BbB BCUUKH KJ1acoBe. (puiioxkeHue 1)

BaxHo e mpu u3yyaBaHe Ha HOB XHMHUYEH
€JIEMEHT C YYEHULIUTE J1a C€ KOMEHTHpAT UCTOPU-
yeckute (paKTH, CBbP3aHU € TOIMHATA HA OTKPUBa-
HETO MY, UMETO Ha OTKpUBATENsl, MSICTOTO Ha IO-
Jy4aBaHETO, CUTyaLUsATA, IIPU KOSITO CE € CITyYHII0
ceburtuero. Mcropusara Ha XumusiTa H300UJICTBA €
TFO0OTMTHY (PAKTH 32 T€3H BOKHH 32 XUMHUYHATA
Hayka oTKputus. OCBEH TOBaA 3a YUEHHULIUTE € UH-
TEPECHO J1a Y3HasT MIPOM3X0/la Ha HAaUMEHOBaHHUE-
TO HAa M3y4aBaHMUsI XUMHUYEH €JIEMEHT, UMETO Ha
,»KPBCTHHUKA My U IIp. B npunoxenue 2 npenoc-
TaBsIME MCTOPHUYECKH CBEAEHUS 3a OTKPUBAHE HA
M0-Ba)KHUTE XUMUYHH €JIEMEHTH.

MeToxbT Ha acomMalUUTe CE OCHOBaBa Ha
€CTECTBEHaTa CIOCOOHOCT HAa MO3bKa Ja CBbP3Ba
nocTbluiaTa HHGOpMaLKs ¢ Bede MpHreTara U npe-
paborenara. Toil BKIIFOYBAa KOHTEHT-aHAIIN3a U W3-
pabOTBaHETO HA UHTENEKTyalHu KapTH. Konmenm-
auanuzsm € MperounTal MeTo] 3a 00001IaBaHe Ha
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rossiM obem uHpopMmanus. Toii e ananmu3 Ha U3yUeH
yueOeH MaTepHal, YAeTO 3HAYeHUE CE YCTAHOBsIBA
4pe3 TaONWIM, JUarpaMu, Kiacu(UKauu U Olle-
HSBaHE Ha KJIIOYOBU TyMH M TeMu. Hsikou aBropu
HApHYaT uHmeleKmyainume Kapmu TIOHATHIHY, a
JpyTH — MHUCJIOBHHA. He3aBHCHMO OT HanMeHOBa-
HHETO BCsIKA KapTa 3aro4Ba C LIEHTPAIHO (KITFOYOBO)
MIOHSTHE, a TIOJl HETO ca TMOJPECHH B HepapXUUYeH
Pe TO-KOHKPETHH TMOHATHS. BehbirHOCT M3padot-
BaHETO HA MHTEJIEKTYaJIHU KapTH € MMCMEHO Ipe/-
CTaBsiHE HA B3aMMOOTHOILICHUATA MEXIY MOHSATHS
U uaen. Hamp. kimro9oBo Moke s1a ObJie TOHSTHETO
,,[IEPHOJIMUHA cUCTEMA" (TIPUIIOJKEHHUE 3).

Hucmpykyusma 3a yuenuyume, Koumo wje u3s-
pabomeam uHmeneKmyaiHa Kapma, N3TIexK/a Taka:

1. IIpoueTeTe BHUMATENHO pa3aesa Wik TeMa-
Ta, KosiTo 111e oboOmmaBare! Hamepere u gombiHu-
TeJIHA JIuTeparypa!

2. HabGaBete cu HEOOXOMMMHUTE MaTEpPHAIIHU:
xaptusi, pIymMacTepy, KapTOHH U JIp.

3. HampaBeTe cnuChbK HAa OCHOBHUTE TIOHSTHS
U W/IeH, KOUTO I1I€ BKJIFOYMTE B KapTara.

4. Tlon BCSIKO OCHOBHO TMOHSTHE HAITUILIETE
crieru()UIHATE HETOBU XapaKTEPUCTHKH.

5. Pa3nonoxere NMOHATUATA U UIEUTE BBPXY
JHCTA.

6. Hapucygaiite nuHWU, 32 Ja TH CBBPKETE
€HU ¢ Apyry. M3nonssaite pasinyHy [IBETOBE.

7. Bppxy nUHUATA MOXE [la HalMIIeTe JTyMa
WITH U3pEeUYEHHE, KOETO TOSICHSBA BPB3KATA.

8. Ilo Bpeme Ha paboTrara B3eMETe peEIICHUE
KOW TIOHSATHS TpsiOBa W KOW HE TpsiOBa ma Obnar
BKJIIOUCHH B KapTara.

9. OOcbaeTe Kaprara, KOTO CTe U3PaOOTHIIH.

10. Onpenenere KpuTepuu 3a OICHsIBaHE (OpH-
TMHAJTHOCT ¥ TBOPUYECTBO; IOI00P Ha MO-BAKHU TI0-
HATH OT 0000IaBaIara TeMa; HOAXOMIIIN 0003-
HA4YeHUs] Ha B3aUMOBPB3KUTE MEXKTY OTACIHUTE
TIOHSTHS).

11. Bp3 ocHOBa Ha KapTara CbCTAaBETE IIPAKTH-
YeCKHU, JIOTUYECKU U M3UUCIUTEITHH 3a/1a4H1.

Koraro yuurenat mma 3a 1en ja npoBepu



3HAHMATA HA YYCHHUKA TI0 OMpe/IeNieH pooeM, Toi

MOe J1a TIPEJVI0KH TOTOBA MHTEJIEKTyallHa KapTa ¢
JIMTICBAIIA KOMITOHEHTH U BPB3KH MKy TsX. M3-
MUTBAaHHUAT TPsiOBA J1a MOMBJIHU CHOTBETHATA WH-
dhopmarusi.

MeToabsT Ha acolMauTe OTYMTA (HU3HOIIO-
TMYHATa OCHOBA HA YYCHETO U Pa3KpHBa XapakTepa
Ha MHCJICHETO Ha yYeHHKa (EMIMPUYHO WM TBOP-
YECKO, IPAKTUYHO WK a0CTPAKTHO).

3aio ce npusiara METOAbT Ha aCOLUAUHUTE?

4 33 [IpOBEpKa Ha aCOLIMATUBHOTO MHUCIICHE;

4 32 ch3JaBaHE HA MO3HABATEIEH MHTEPEC U
YBEPEHOCT;

4 33 CTUMYJHMpAHE Ha ThPCEHE U Pa3IIupsBaHe
Ha Kpbro3opa Io J1aJieH BbIIPOC;

¢ 33 pa3BUTHE HA TBOPYECKO MHCJIEHE U OBp-
31MHa Ha MUCJICHETO;

4 32 OTKpMBaHE Ha MPOIYCKU B 3HAHUETO.

Kora ce npuiara METOIbT Ha acoLMALIUUTE?

1. TIpu 06001ICHHE B TIPETOBOP.

2. Ilpu npoBepka Ha ameTTa.

3. Ilpu pemaBane Ha POOIEMH.

4. Tlpu dhopmupane Ha aaTOPUTHM (AJITOPHUT-
MUYHH [PEATUCAHUS).

OcobeHo € BaKeH 3aIbJIIOOYCHUST aHAIU3 Ha
pe3yaTaTure.

MeToabT Ha aCOIMAITHTE MOXKE JIa & KOMOH-
HUpa C APYTU METOM (aHKETUpaHEe, METOJ] Ha OTpe-
JIeTICHUsTa, pa3paboTBaHe Ha MIPOEKTU U JP).

Hampumep 3a ompenerisiHe Ha CBHIIIECTBEHUTE
MIPU3HAIM HA HOBO, KJIFOYOBO IOHSTHE B OTJETHA
METOJIMYHA €MHUIIA, MOXKE Ja C€ ITPOBE/IC AHOHNM-
Ha aHKeTa ¢ ydyeHurmte. [Ipy BBBeXIaHE HA TIO-
HSITHETO ,,3aMbpCsiBaHE’ ce U3M0I3Ba aHkeTa ¢ 15
BBIIPOCA, HA BCEKU OT KOUTO YUEHHUIIUTE OTIOBAPAT
¢, wim ,,He* (mpusoxeHue 4).

Cnen ananmm3a Ha pe3yATaTHTE OT aHKETa-
Ta YYUTENSAT IUTHpa OIpPEAEICHHETO, JaJAECHO OT
Komucusita mo ora3saHe Ha OKOJHATa cpefa KbM
OOH, 3a ToBa NOHATHE, @ UMEHHO: ,,3aMbPCABAHE e
BbBENHCOAHEMO OM Y0BEKA 8 3A00UKATIAWAMA cpedd
Ha 8eujecmea Ui eHepausl, KOUmo mo2am oa Hagpe-
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0AM Ha 30pasemo Ha 408eKd, HA CeICKOCMONAHCKU-
me JHCUBOMHU, HA NOCeBUMe, OUBUINE HCUBOMHU UTU
HA eKo102uYHUme cucmemu, 0a noepeosm cepaou
wiu Opyeu CmpyKmypu, HanpageHu om 408exd, uiu
d0a nonpeuam Ha xopama 0a U3NON36am Ui 0a ce
Hacnaxcoasam (padeam) Ha oKoIHama cpeoa .

Bcekn yuyacTHHK CpaBHsIBA CBOHMTE OTTOBO-
PH Ha BBIIPOCHUTE OT aHKETaTa ChC CHUICCTBECHUTE
MIPU3HALIM Ha TOHITUETO ,,3aMbpcsiBaHe’ BB (op-
MYJIMpPOBKaTa (OIPEIEICHUETO) My U CaM OLICHSIBA
BEPHOCTTA WJIM HEBEPHOCTTA HA OTTOBOPUTE.

ITo ananmornyeH Ha4MH MoraT Jia ce pa3padoTsT
AHKETH C BBIIPOCH, OTTOBOPUTE HA KOUTO HE CaMO
11€ MOJIIOMOTHAT YYaCTUETO Ha YUECHUIIUTE B €Tarna
Ha OTIpEJIeNICHNE Ha HOBOTO, KITFOYOBO TIOHSATHE, HO
U 1€ CE MPOBOKUPA IMO3HABATEITHHUAT UM UHTEPEC.

CuMyJIaluoOHHN METOTH

Cumynanyure W WIpUTE ca CTpaTerus 3a
NperofiaBaHe M y4eHe, B KOSTO YUCHHUIIUTE aKTHB-
HO y4yacTBaT, Karo B3eMar pemieHust. Upe3 Tsax Te
OCBIIECTBSIBAT B3aUMOJICHCTBHE MEXIY TEOpHUS U
MPaKTHKA.

Cumynanuuure, KOUTO Hali-4eCTO Ce U3M0JI3BAT,
ca: npoyysaHe Ha KasyCcu, UsNviHeHue Ha poiu, uepu
— cumynayuy U MAuwUHHU CUMYIAYUL.

Ka3zycbT € 0coOeH, TeXXbK, 3aIyIeTeH CiTydai
(BbIpOcC). Kazycute uepnst Marepuai oT )KUBOTA U
JIaBaT )KMBOT HA yU4EHOTO. Te OCTaBAT YUCHHUITUTE B
OTIpe/ieNieHa CUTYaITUs M CE U3MO0JI3BAT 32 Pa3BUBAHE
Ha yMEHHMS 32 aHaJHM3 U B3eMaHEe Ha PEICHUs MpU
oTpe/iesieHa KOHKPETHA CUTYaITHSL.

Kazycure morar ga 6b1aT ChcTaBEHH HA OCHO-
BaTa Ha:

CBHOOIICHHS HAa PAIMOTO WM BB BECTHULINTE;
Hay4YHU CHOOIIEHNS;

CHOOILICHHUS OT UHTEPHET;

0000I111aBalI1 CTATUH B CITHCAHMS;
MyOJTUKYBaHU €KCIIEPUMEHTH;

uH(OpMAIIKS OT UCTOPUATA HA HAYKATa;
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CIyYKH, OTHACSIIIM C€ JI0 OKOJHATa cpena
(mpunoxxenue 5 u 6).



3.2. OPTAHU3AIIMOHHHU ®OPMU U TUJAKTUHYECKHU CPEACTBA 3A ®OPMUPAHE
HA ITO3HABATEJIHU UHTEPECH

HaGmoeHnsara 1 OMUTHT TTOKA3BaT, Y€ MHO-
TO YYUTENIM IO XUMHUS M3BBPIIBAT MEAarorudec-
KM EKCIIEpUMEHTH 3a BHEApsBaHE B MpPAaKTHKATa
Ha pa3HOOOpa3HU OpraHW3AIMOHHH (OPMU U
JTUJIaKTHYECKH CPENICTBA C I MOBUIIaBaHE Ha
MO3HABAaTEIHUTE HMHTEPECH U TO3HABaTeIHara
CaMOCTOSITEIHOCT Ha YUYCHUIIUTE OT Pa3IMYHUTE
BB3pacToBu rpynu (cxema 3). M300pbT ce maaa
Ha caMusl YYuTell, 3al10TO TOW Hal-100pe mo3Ha-
Ba CBOWTE YYCHUIIU U TEXHUTE Bh3MOKHOCTH.

OnuThT Noka3Ba, ye CeMHHApPHaTa Opra-
HHM3alMOHHA (popMa criocoOCTBa 32 Pa3BUTUETO
Ha MO3HABaTEJIHUTE UHTEPECH U TIO3HABATEIHATA
CaMOCTOSITENIHOCT Ha ydeHunute. [lo Bpeme Ha
ceMuHapa ce 00CHKAaT YCTHU WM MUCMEHH Ch-
oOIIIeHrs, KaKTO M KpaTKu JokjiIaau. Te ca moa-
TOTBEHU OT YYCHHUIIM, KOUTO CAMOCTOSITEIHO Ca
MPOYYBAIM JUTEPATyPHU U3TOYHUIIM WM MaTe-
pHUanu OT UHTEPHET, MPOBEK AN Ca HAOTIOICHUS

HaJ[ IPUPOHH WITA TPOMUIILICHU 00EKTH, pas3ro-
BapsUIH Ca ChC CIEIUATUCTU MO0 KOHKPETHH BbII-
pocH, CBbP3aHU C TeMaTa.

[Ipu cemunapute ¢ 1en npugoOMBaHE Ha
HOBU 3HaHUS OOMKHOBEHO YUUTEISAT BOJAHU Oecena
C YUYEHUIIUTE BBPXY PE3YITATUTE OT HAITPABEHUTE
OT TSIX TPOYUYBAHMS 10 MPEABAPUTEITHO pazpado-
TeH IUIaH. Hampumep miaHbT 3a ypoka 3a HOBU
3HaHuA ,,KHUCenuHHM IBXKIOBE M OIa3BaHE Ha
OKOJTHaTa cpena‘ BKIIIOUBA 3a OOCHKIAHE CIE/-
HUTE BBIIPOCH:

1. Kak ce 00pa3yBa KUCETMHHUSAT ABXK?

2. KakBo e JelCcTBHETO Ha KHUCEIUHHHSIT
BT BBPXY:

a) CEJICKOCTOTIAaHCKUTE KYJITYPH,

0) IOCTPOIKH, CTaTyH U TaMETHHIIH;

B) TOPCKUTE MacHUBH;

r) BogHara ¢uopa u dayna?

Cxema 3. Opeanuzayuonnu ghopmu u cpeocmea 3a ghopmupane Ha NO3HABAMENHU UHMEPECU Y YHeHuYyume

OpraHu3auvoHH1 Gopmu 1 CpeAcTBa 3a GopmupaHe Ha N03HABATeHN UHTepecH

OPTAHWU3ALIUOHHU OOPMU CPEAACTBA

KOMOWHMpaH YpoK | | |
YPOK-gpamaTu3aLus 3a OHarnefABaHe 3a camocToATeNHa paboTa 1 KOHTPON
YpOK-ceMUHap AeMOHCTpaLOHHM N3YUCIUTENHN, NOTUYECKM

ONUTM MOAENN
CXemu, Tabnuum
rpaduku, auarpamun
KOMMIOTbPHN Nporpamu

YPOK-ANCKycna
YPOK-KOHdepeHLua
YPOK-eKCKyp3us
YPOK-CbCTe3aHMe MaKeT
YPOK-BUKTOPUHA

nabopatopeH ypok

YPOK C eNIEMEHTY Ha
emiHap

eKCnepuMeHTaHi 3aaaun
FEHETUYHN Npexoan

nabopatopHu onuTy

AJITOPUTMIYHN
ANAaKTUYECKN urpn
TecToBe

eHUrMaTUYHY MaTepuany
KOMMIOTBPHI MpOrpamm
VHTEpHET



3. KakBo ce nmpaBu 3a HamaJsiBaHe Ha 0Opa-
3yBaHETO Ha KUCEITUHEH IbXK]?

YYeHUIM MPOYUTAT CBOUTE CHOOMICHUS H
CJIe]] TOBAa C BCUYKHU C€ BOJIU Oecea BbPXY ChIIl-
HOCTTa Ha 00CHKIaHUs PoOIeMm.

BaxxHo e rpu moAroToBKara 3a ceMuHapa y4uu-
TENAT J1a MPEJOCTaBU HA YUYSHHUIIUTE CITUCHK C JIU-
TepaTypHU U APYTH U3TOUYHHIIN, KAKTO U WIFOCTpa-
THBHU MaTtepuaiii (poTocH, cXxemMu, MOJIEIH, U JIp.).

[Tpu 3aKTFOYUTENHUS €Tal Ce U3UCKBA Y4H-
TEJIAT J1a HarpaBu 0000IICHHS, U3BOIU U TIPEIICH-
Ka Ha 3aHATHUETO W TMOJTrOTOBKATa HAa YUCHHIIUTE
3a Hero. Tol MoJke ChIIO J1a IOCTaBHU OLICHKH KaK-
TO Ha JOKJIAMYUIIMTE, TaKa U Ha TE3H, KOUTO Ca
HaIpaBUJIU Ha-CMUCIICHU U 33TbJI0O0YEHU U3Ka3-
BaHUs WU Ca B3EJIM aKTHBHO Y4acTHE B Pa3uC-
KBaHUATA.

JIrobonuTHU (akTh 3a TeMara Ha CeMUHapa
ca JJaJIcHU B IPUIIOKEHHE 7.

I[I/I)]aKTI/I‘leCKI/ITe HI'PHA Ca U3NMUTAHO CPEI-
CTBO 3a:
2 3aTBbPAABAHC, CUCTCMATHU3UPAHC U O606H_[a-

BaHE Ha y4eOHOTO ChIbpPKAHUE;

¢ (JopmupaHe U pa3BUTHEC Ha MMO3HABATECIHU
UHTEPECH;
4  CCTETUYECKO, EMOIMOHATHO W Bb3IHUTATEN-

HO BB3/ICHCTBUE BHPXY YUCHUIIUTE.

Te ce xapakTepusupar ¢ TPH KOMIIOHEHTA:
3aHUMaTeJIeH, ChCTEe3aTeIICH U UTPOBH.

Junaktuueckara urpa TpsiOBa J1a OTroBaps
Ha HSKOJIKO_M3UCKBAHMS:
¢ [a pemiama 3aJayd, OTrOBapsIIM Ha 00pa3o-
BaTelIHU, BB3MUTATEIHH U Pa3BHUBAIIM IIE]IN
Ha 00yYCHHETO;
UrpoBara CHUTyarus jga ObJle MHTEpPeCHa U
choOpa3eHa ¢ Bb3pacTTa Ha yUCHUITUTE,
Npear HA4aJIOTO HA MTpaTa YYCHUIIUTE J1a Ce
3aMO3HAAT C JUIAKTHYECKUTE MaTepHUalIH,
ChC CHIBPKAHUETO U C TIPABHUIIATA,
Jla ce PEerIaMEHTUPAT OTHOIICHUSATA MEXITY
YYAaCTHUIIUTE B UTPATA;
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4 urpara/a 3aBbpllBa C OLICHKA Ha pe3yaTaTu-
T€ OT UTpoBara ACHHOCT.

Cropen; nuakTHyecKara 1eJl UTpUTe ca 3a:
HOBHM 3HAHUsI, 3aTBbP/IsBaHE, YIIPAKHEHUS, 0000-
HICHUS, TPOBEPKA U KOHTPOII U TIp.

Hampumep B urpara ,, Xumuuecxko oomuno*
(mpunoxenue 8) MOXKe Ja C€ OCBHIIECTBAT IMPO-
BEpKa M KOHTPOJ MpU 00001IeHHeTo ,,MeTranu ot
BTOpa A u Tpera A rpyna Ha IIC u chequnenus-
Ta UM*“. B J1B€ KOJIOHU Cca HallMCaHU HOMEPUPAHU
oTpe/ieNieHUs Ha MOHATHS, HAMMEHOBAHMSI Ha XH-
MUYHHU ChEAMHEHHUS, XUMUYHU ypaBHEHHUs, (op-
MyJIM Ha XMMHMYHU ChEJUHEHMSI, [IpaBUJIa 33 XU-
MUYHH B3auMOJEHCTBUS U Jp. OT yyacTHHLIUTE
B UIpaTa ce MU3UCKBA JIa MPE/ICTABAT PaBUIHUTE
OTrOBOPH KaTO ChYEeTaHUE OT JBE HU(ppH. YuuTe-
JST 1ie MpeleHy Aaiu urpara me Objae UHAUBH-
JlyajHa, IpyloBa WM KOJIEKTHUBHA.

Hzpama eepuza ,llepuoguyeH 3aK0oH U Iie-
puonuyHa cuctema“ (mpuiokeHue 9) € Koek-
TUBHA JHUJAKTUYECKa WUIpa, KOSTO MOXKE Ja ce
IIPOBEJIE CJIE]] ypOKa 32 HOBM 3HaHus. BepuiHocT
3HAHUATA B TO3U HOB YPOK CE€ 3aTBBP/SBAT, 3a1[0-
TO ca U3y4YaBaHHU B 7. KJac.

YuutenaT NoArorBs TOJKOBA KapTOHYETA,
KOJIKOTO Ca y4aCTHUIUTE B UTpara, U choOIIa-
Ba: [Ipen Bac uma... kapronuera. Ha nuuesara
4acT Ha BCSIKO KapTOHYE € HallMCaH BBIIPOC, a HA
o0OparHaTa — OTTOBOpP, HO HE Ha ChHILHUS BBIPOC.
Howmepupan e camo Bsrpoc Ne 1, a Ha rppba My €
HanycaH OTTOBOPBHT Ha INOCJeIHuUs Bblpoc. Pa3-
npenenere KapToHyerara nmoMexay cu. Moms, B
KOroro ce Hamupa Bbrpoc Ne 1, ga ro mpouere.
Bcenuku oObpHETE KapToHYeTaTra CM Ha ,,0TIO-
Bop“. To3u, KOWTO cuMTa, Y€ HETOBUSAT OTTOBOP
e Ha Bprpoc Ne 1, na ro npouere. Cies ToBa J1a
00bpHE KapTOHYETO CH U J1a IPOYEeTe HAUCAHUS
BbIIpoc. Taka urpara mpoabikaBa. AKO HSIKOU
OTIOBOPHU TPEIIHO, Urparta ce npexkbena. [Ipose-
psiBa ce KbJIe € IPEKbCHATA BEpUrara u urpara ce
MOJTHOBSIBA.

[Ipy HayanHMUS TPETOBOP YUHUTENAT MOXKE



Jla TIPEIUIOKU Ha YUYCHHUIIUTE JUAAKTHYEeCKaTa Urpa
wXUmuuecka mo3auxa®, 3a 1a MpoBEpU KaKBO CH
CIIOMHSIT 32 CBOWCTBAra 1 MPUJIOKEHUETO Ha HATpHs
U XJI0pa, u3y4yaBaHu B 7. kiac (npuwioxenue 10).

Pabotu ce no nBa Bapuanrta. Criopen mbpBuUs
BapUaHT YYHUTEISAT MOATOTBS MOIYIUTE ¢ HHPOP-
MalusTa, U3ps3Ba ', pa30bpKBa I'M U T'M IIOCTaBS B
UIMK. BepXy minka e HanucaHo 3a1aHuero: ,,I py-
nupaiTe MOIYJIUTE IO CIECAHWUTE MpHU3HaLU: A.
3HaHUs 3a XUMHYHUS €JeMeHT Harpuid u b. 3Ha-
HUS 32 XUMUYHUS €JIEMEHT XJIOp (PECTIEKTUBHO 32
csipa u 3a Kamiuil). Criiobere eleMEeHTUTE OT BCS-
Ka rpyna. M3o0pakeHusara Ha KakBU JJaOOpaTOpHU
ChJI0BE ce oOpasyBar? (mpunoxenue 13).

Criopen; BTopusi BapUaHT YUUTENAT U3M0I3Ba
TOTOBUTE MOAyaU oT npuioxkenue 10, kceporpa-
(¢upa cTpaHMLIUTE TOJIKOBA MBTH, KOJIKOTO Opos
ca HeoOxoqumu. J[aBa ru Ha y4eHUILIUTE CaMU Jia
n3ps3Bar Moaynure. OCTaHaNIOTO OT 3a/laHUETO €
CBHILIOTO KaKTO B II'bPBHS BAPUAHT.

C nBere AMAAKTUYECKU UTPH ,, Xumuuecka
mozanka“ (npuioxenust 11 u 12) morar na ce
MIPOBEPSAT 3HAHUATA HA OCMOKJIACHUIIUTE 32 KaJ-
LU U csipa, KaKTo U 3a aJlyMUHUN U csipa.

Pabotu ce mo u30paHust OT yUUTENsI BADUAHT
Y HaKpas ce MPOBEPSABAT PE3yATaTUTE OT UTPUTE
(npunoxenus 14 u 15).

B kpas Ha ypoka 3a HOBU 3HaHus ,,Penukiu-
paHe Ha METaJUTe U Olla3BaHE HA OKOJIHATA cpe-
Ja“ MOXKe J1a ce MPeJIOKH Ha YYCHHUIUTE JUa-
KTU4ecKara urpa ,, Munyma e muozo“. Llenra na
Ta3W Urpa € J1a ce MPOBEPH KAKBO Ca HAyYMJIU O
BpEME Ha YpOKa, KaKTo U o0I1ara UM KyaTypa 1o
npobiema.

3aganue: Otkpuiite B Tabmuiara 1 oT Jisi-
BO-HAJSICHO WJTH OT Tope-Haaomy obmio 10 tepmu-
Ha, CBbP3aHU C PELIUKIMPAHE HA METAJIUTE U ONa3-
BaHE Ha OKosHara cpeza. Hanuere ru u popmy-
JvpaiTe OHEe eJHa XapaKTePHCTUKA 3a BCEKH OT
TSX.

EnHo oT cpeacTBara 3a NpOBOKHUpaHE U pas-
BHUBaHE Ha I103HABAaTEJIHUTE MHTEPECHU Ha yde-
HULMTE, 32 IOBMILABAHE HA €MOLIMOHAJIHATA U
MHTEJIEKTyajlHaTa aKTUBHOCT € M3I0JI3BaHETO Ha
€HUIMATHYHU MATEPHAJIM C XUMHYECKO U eKO-
JIOTHYHO Cb/IbpPKaHHeE.

B KHMXOBHUS €3UK TEPMUHBT ,,eHUTMaTu-
4yeH" ce yrnorpeOsBa B CMUCHJI Ha 3araabycH, He-
MOHATEH (OT IPBLKU CHUIMA — 3araJika, raTaHka).

Upes u3nosn3BaHe Ha EHUTMAaTHYHU MaTepHa-
JIM B ypOUYHaTa ¥ U3BbHYpOUYHA JIEHHOCT ce Ch3/a-
BaT Bb3MO)KHOCTH 3a!

4 pa3BUTHE M YCHBBPIIEHCTBAHE Ha OCHOBHHU-

T€ JIOTMYECKH Ollepalvy Karo aHaju3, CUH-

TC3 U 1p.;
Tabnuya 1
X M E T E 0 P nu T " q P
C K 3 0 B 111 q A K i E 111
T M K I X C I b ¢} JI d 71
0 p E 11 u K JI u p A H E
M E JI T 0 p M H 0 C 3 Y%
A C A I ) A 11] C 3 P JI 7|
H vy 3 K b 11 P K u JI 111 q
A P 0 p b XK i A A 1O Y% A
M C ) C % P 0 B 71 H A 3
) n C 0 T I A hi b 11 u M
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JAUArHOCTULIMPAHC Ha pa3jIMdHUu paBHUIIA
Ha MHTCJICKTYAJIHOTO PAa3BUTUC U YCBOSIBAHC
XUMHWYHU 3HAHUA U YMCHUA,

4 [OBHMILIABaHE HAa MHTEpeca KAaKTO Ha TPYy.-
HOYCIIIBAIlM YYEHMIM, Taka U Ha TE3U C
J00OpH MHTENEKTyalHU Bb3MOXHOCTH, HO C
M3BECTHH MPOIYCKH B 3HAHUATA [0 XUMUS;

¢  u3IbJIBaHE CBOOOJHOTO BpeMe Ha yYCHMIIU-

TC C MNPUATHU MPECKHUBABAHUA, CHUCTAHU C

I0JIE3HA JACHHOCT.

EnurmarnunuTe Marepuanu ca pazHooOpas-
HU 110 OpMa 1 HaUYWH Ha MIPEACTaBsIHE HA HHPOP-
Manuara. Hali-pasnpoctpaHenu ca: Kpbvcmocno-
6uUUU, UPOCIOCUUU, KPb2OCIO6UWU, KPURIMO-
pamu, KapmuHHu pedycu, nv3enu u aHazpamu.

Te morar ga ce U3MOI3BaT KaT0 UHTEPECHU

JTUIAKTUUECKH CPEJICTBA, BKJIIOUEHU B pa3iiny-
HU KOMIIOHEHTH OT YPOLUTE 3a HOBU 3HAHUS, 3a
yrnpaxHeHus! 1 nperosop. Te umar nogo0asario
MSCTO B ypOLUTE 3a HadajleH Iperosop. Tosa
ce OTHacsi 0cOOEHO 3a UIPOCIIOBHUILIMTE, 3aLOTO
C TAX MO €IMH HENpPUHYAEH U 3a0aBeH HAYMH Ce
IIpEroBapsi OCHOBHMST IOHATUEH arapar, usyda-
BaH I10 IpeAMeTa Npe3 U3MHUHaaTa yueOHa rou-
Ha (nmpunoxenuel 6).

ITpu npexon KbM HOBM 3HAHHUS MOXE J1a ce
Bb3JI0KM Ha YYEHULUTE J]a PEIIaT KPbCTOCIOBH-
1[a OT Hal-MPOCT BUJ, B KOSTO MOJy4eHaTa KIIO-
4YOBa J[yMa € OCHOBHO IIOHSTHE B HOBHS YPOK.
Taxa Mo’xe 1a ce IOCTBIIN HapUMeEp MPH MPEXO-
Jla KbM HOBHS YPOK ,,Hemerannm ot mecra A rpy-
I1a Ha IepUOJUYHAaTa cucTeMa ‘.

Pemere kpwcrocnmoBuiara. B mapkupanara
KOJIOHKa M€ OTKPUETe HAWMMEHOBAaHHUETO Ha
€IHO HOBO 32 BAC MOHSTHE.

1. Meran ot Bropa A rpyma Ha nepuoau4yHara

cucrema.

2. Bung XxuMU4YHO CheIWHEHHE, KOETO Ce IIO-

Jly4aBa MpH B3aUMOJICHCTBUETO HA HATPUU C

BOZA.

3. Haii-nexusT ankajieH MeTall.

4.Yactuuum ¢ OTpULIATENIEH EJIEKTPUYEH 3aps,

KOUTO C€ ABUKAT OKOJIO aTOMHOTO SIIPO.

5. YacTuim, KOUTO y4acTBaT B ChCTaBa Ha
ATOMHOTO SIJIPO M HE TPUTEkKABAT
€JIEKTPUYEH 3apsl.

6. BepTukanen pen B nepruouyHaTa CUCTEMA.

7. MloH ¢ oTpHLaTeneH eNeKTPUUCH 3apsil.

8. Buj KOBaJIEHTHH XUMUYHU BPB3KH.

1
2
3
4
6
7
8

C TakbB THI KPBCTOCJIIOBUIM YYCHUIUTC
eMOLIMOHAJIHO CE aHTKUPAT KbM HOBUTE 3HAHUS,
MOBUIIABA CE TTO3HABATEIIHATA UM CaMOCTOSTE-
HOCT, JIOTIPHHACS CE 3a pa3BUBaHE Ha KOMOHHa-
THBHUTE MM CIIOCOOHOCTH.

IIpn ypoumre 3a ynpaKHEHHsI, IPETOBOP U
000011IeHUs Cce M3IMOJ3BAT MO-TOJEMH M IO0-pa3-
HOOOpa3HM eHUrMaTudHu Matepuanu. Te mo3Bo-
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JsBAT J1a C€ MPOBEPU OBJIAJEHU JIM Ca U B KAKBa
CTETIEH OCHOBHHUTE MOHATHUS OT IS pas3fei Ha
y4eOHOTO ChABPKAHUE, KbJIE€ MMa IMPOIYCKH B
3HAHUTA U IIP.

MHOTO0 OAXOASAIIO € pa3HOOOPa3HU CHUTMa-
TUYHHU MATEPUAIIH J1a C€ U3IOJI3BAT B YPOK ChCTE-
3aHMe, Ha MPa3HUKA Ha XUMHUITA, HA OOIIECTBEH
Tperie/] Ha 3HAHUATA U TIp.
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5. METOOIUYECKHU HACOKMU 3A PASPABOTKA HA YPOIIN

5.1. METOANYECKHN HACOKH 3A PASPABOTKA HA YPOK 3A HAYAJIEH ITPEI'OBOP

TEMA ,,EjieMeHTH OT aJIKAJIHATA U XaJoreHHara rpyna Ha Ilepmonnunara cucrema —

CPAaBHHUTEHA XapaKTepUCTUKA®

IL1an Ha ypoka

1. XapakrepucTuka Ha CBOMCTBaTa HAa XUMUYHUTE €TIEMEH-
TH OT aJIKaJIHaTa rpymna

2. XapaKkTepuCTHKa Ha CBOMCTBATa HA XUMHYHHUTE €JIEMEH-
TH OT XaJIOT€HHATa rpyTia

3. CheauHeHus Ha €JIEMEHTUTE OT aJKaJIHATa U OT XaJo-
reHHaTa rpymna

OnopHu 3HaHMSA U YMEHUs,
OCHOBHH NOHATHS

HpOCTI/I B€IICCTBA — METAJIM U HEMETAJIN

YMeHus 1a cpaBHSIBaT CBOMCTBAaTa HA €JIEMEHTUTE OT
JIBETE TPy

Ctpoex Ha CheIMHEHUsTa — HOHEH U MOJICKYJIEH

AKTyaJIu3upaHe HA 3HAHMS,
yMeHust

CBoiicTBa Ha METAIN 1 HEMETAJIN

CbabpxaTeSHU AKHEHTH

XapakTepucTrka Ha (PU3MYHUTE CBOMCTBA HA €JIEMEHTHUTE
OT JBETE IPyIHU

XapakTepruCcTHKa HA XUMUYHUTE CBOMCTBA HA MPE/ICTABU-
Tenu oT agete rpynu — Na u Cl

CpaBHHTENIHA XapaKTEepUCTHKA Ha cBoiicTBaTa HAa NaOH n
HCI.

N3nos3BaHe Ha MaTepUATIH U
APYI'H Cpe/iCTBa

O6pazuu ot Na, NaOH, HC1

CpaBuutennu Tabauny u [leproauuna cuctema

JlonmbJHUTETHHN AeiHOCTH

N3passiBane HA XUMUYHUTE CBOMCTBA HA JPYTH IPEICTAaBH-
Tenu ot rpymure — Li, Br,

JlombJIHUTETHY 321291

Pabota ¢ numakTudeckaTa urpa ,, XMuMuuecka Mo3aika
(npunoxenue 10)

Jla ce mpoydaT 00JacTUTE Ha IPUIIOKCHUE
Ha ceeauHenusaTa Ha Na u Cl.

3agauu 32 KOHTPOJI
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5.2. METOAUYECKHN HACOKMU 3A PABPABOTKA HA YPOK 3A HOBU 3HAHUA

TEMA ,, KuceauHHu okcuau‘

Ili1an Ha ypoka

1. Oxcunu
2. KucenmHHM OKCHIIA — CTPOSK M (PU3NYHU CBOKCTBA
3. KucenuHuuu oKcHIM — XUMUYHU CBOICTBA

4, HpI/IJ'IO)KeHI/Ie Ha KUCCIIMHHHUTC OKCUIH

Ol'[OpHH SHAHUA U YMCHUI,
OCHOBHMU INOHATHUSA

CaoiicTBa Ha enemenTure oT V A u VI A rpyna u TexHure
OKCHJIU

OCHOBHO NOHSTHE — ,,KUCETUHEH OKCHU]T

AKTyaJIu3upaHe HA 3HAHMS,
yMeHust

AKTyanu3upaHe Ha MMOHATUETO ,,0KCUA'

CbabpxaTeHU AKIEHTH

Oxcunu

CTpoex U CBOIMCTBA HAa OKCUJIUTE

HN3nos3Bane HA MaTepHAIN U
APYIH CpeacTBa

Paboten muct Ne 3 ot ,,OnieHsiBaHe Ha 3HAHUATA U YMEHUS-
Ta HA YYCHUIUTE" OT KHUTaTa 32 YUYUTEIA

JlonmbJHUTETHH AeiiHOCTH

N3pazsiBane ¢ XUMUYHU ypaBHEHUS HA B3aMMOJICUCTBUSTA
Ha okcuaute ot Padoren et Ne 3

JlonmbJIHUTETHH 32124

IIpoBepka Ha U3MBIHEHUETO Ha 3aja4a 1 oT pyOpukaTa
,, | [pUJI0’KK HAy4eHOTO* OT yueOHUKa

3agauu 32 KOHTPOJI

3amauda 2 ot pyopukara ,,[Ipunoxu HaydeHOTO™ OT y4eO-
HUKa
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5.3. METOANYECKHU HACOKMU 3A PABPABOTKA HA YPOK 3A YITPA’)KHEHHE

TEMA ,,OCHOBHU OKCHIM ¥ XUJAPOKCHIM*

Ili1an Ha ypoka

PerraBane Ha pa3HOOOpa3HM JTIOTHYECKH 3a]1a4d, CBbP3aHH
CbhbC CbCTaBa, CTPOCIKA U XUMHUYHUTEC CBOICTBAa HA OCHOBHU-
T€ OKCUIM U XUAPOKCHUIIU

Ol'[()pHI/I SHAHUA U YMCHUA,
OCHOBHMU NOHATHUSA

CroTBEeTCTBHE MEXIy HAMMEHOBAaHUE U XUMUYHA opmyTa
Bpb3ka Mexk 1y OCHOBHUTE CBOMCTBA HA OKCUJIU U XUJIPOK-
CUOIN U TCXHUA CTpOG)K

AKTyaJlM3uMpaHe HA 3HAHUS,
yYMeHust

AxTyanu3upaHne Ha 3HaHUsATa 3a pH Ha BOgHUTE pa3TBOpU
HA OCHOBHUTE XUAPOKCUIN

C"b}l’bp)KaTe.]'[HI/I AKICHTH

I'eneTnunn BPb3Ka MCXKAY MCTAJI — OKCUJ] — XUAPOKCHU .

HN3nos3Bane HAa MaTepuaJIu U
APYIH CpeacTBa

JIOMbJIHUTEIHH JeifHOCTH

[TonbnBane Ha Tabmua Ne 8 oT yueOHuKa, c. 39

JIOMbJIHUTEIHH 3224l

I/I3p33${BaHe Ha TCHCTUYHU CXCMU C XUMUYHU YPABHCHUS.

3agauu 3a KOHTPOJI

3anaua c noBuiueHa TpyaHocT — Ne 10 ot yuebnuka, c. 39

27




5.4. METOAUYECKHU HACOKMU 3A PABPABOTKA HA
YPOK 3A JIABOPATOPHA PABOTA

TEMA ,,U3cjienBaHe HA CBOMCTBATA HA pa3peleHa CAPHA KUCeJUHa*

Iliian Ha ypoka

PemaBaHe Ha eKCIIEpUMEHTANIHY 337a4l 32 U3CIIE/IBAHE
CBOMCTBATa Ha pa3pejieHa CIpHa KUCEeJINHA!

a) KaueCcTBEHA peaKIys 3a OTKPUBaHE Ha Cyl(aTHU HOHH;
0) noka3zBaHe Ha HanmuueTo Ha H B pa3zpenena kucenuHa.

Ol'[OpHI/I 3HAHUA U YMEHUS,
OCHOBHH INTOHATHUSA

HonyanaHe Ha BOJAOPOA OT IMHK U COJIHA KHUCCIIMHA

AKTyaJIMu3MpaHe HA 3HAHUS,
yMeHHs

AKTyanu3upaHe Ha 3HaHUATA 33 Pa3sLKIAIIOTO JeiicTBHe
Ha cApHaTa KucelnHa
[IpaBuia 3a pa3pexnaHe Ha CsipHA KHCETHHA

CbabpxaTeSIHU aKUEHTH

TexHuka Ha 0€30I1aCHOCT I[IPpU U3BBPHIBAHC HA OIMMUTU CHC
CsApHaA KUCCIIMHA
H'BpBa IIOMOII Ha MmocTpagaliu IpU OIMUTU C KUCCIIMHU

HN3nos3Bane HA MaTepUAJId U
APYIH CpeacTBa

Heo6xoaumu XxuMuKamy U mocoOusi, OTpa3eH! B yBOJIHATA
9acT Ha BCSAKA OT MIOCTABEHUTE EKCTICPUMEHTATHU 33][a9H
(c. 66 - 67 oT yueOHHKA)

JombJIHUTETHN TeTHOCTH

Omnucanue Ha HU3BBPHICHUTC OIIMTU B ITPOTOKOJ 110 O6p336].[

JlombJIHUTETHH 32124

3agauu 3a KOHTPOJI

Jla ce ciienm cTpOroTO Ccra3BaHe Ha MpaBHiIaTa 3a Oe3ormac-
HOCT TIpH paboTa ChC CSIpHA KHCEINHA.
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5.5. METOANYECKHU HACOKMU 3A PABPABOTKA HA YPOK 3A 3AIIIUTA HA ITPOEKT

TEMA ,,Hemeranu or VI A u V A rpyna na Ilepuonnunara cucremMa ¥ CbeJMHEHUATA UM —
NnpuJjioxkeHne B Oura u 3emenenuero. Exonornunu npodaemm

Ilnan Ha ypoka [IpenBapuTeHa MOArOTOBKA 32 pa3padOTBaHE HA POCKT —
dbopmysrpaHe Ha MOATEMHU KbM OCHOBHATA TEMa:
* AMOHSIK, a30T, a30THA KUCCITUHA;
¢ csipa U HEMHUTE CheIMHEHUs (IPUIOKEHUS B CTPOU-
TEJICTBOTO, KaAy4yKOBaTa MPOMHUIILICHOCT U Bb3-
JICUCTBHE BBPXY OKOJIHATA CPejia);
+ dhocdopHHU TOpOBE;
* TIPUIOKEHUS Ha KUCIIOPOJIA.

OnopHu 3HaHMA U YMEHUH, Meroanuecku yKazaHus 3a:
OCHOBHH IOHATHUS + 1300p Ha TeMma,

+ U300p Ha TUAAKTHYCCKH CPEJICTBA 3a MPEJICTABSIHE Ha
pa3spaboTkara (pe3eHTanus, mocTep, ece).

AKTyaJM3upaHe Ha 3HAHMS,

YMeHHS

ChabpikaTeTHH aKIEHTH Jla ce nmpoyuu ureparypa 1o TeMara, BKIFOUUTETHO U
uH(pOopMaIrsg OT UHTEPHET.

H3non3Bane Ha MmaTepuaIn u B 3aBucumoct ot n3bopa Ha HaYMHA 3a NPEACTABSIHE Ha

Apyru cpeacrsea MPOEKTA CE MU3IOI3BAT PA3JIUYHU MATEPUAII.

Z[OH'I)JIHI/ITGJ'IHI/I 3agadu

3agauu 3a KOHTPOJI OneHsiBaHE Ha NMPOEKTA IO OMPENEIeHH KPUTEPUH, KOUTO
MIPEIBAPUTEIIHO c€ ChOOIIABAT HA YUECHUIIHTE.
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5.6. METOANYECKHN HACOKHU 3A PABPABOTKA HA YPOK 3A OBOBIIEHUE

TEMA ,,Ctpoe:x Ha BemecTBoTo

Ili1an Ha ypoka

1. Ctpoex Ha aToMa

2. MeTanu 1 HEMETalld B 3aBUCUMOCT OT CTPOEXKa Ha
eJIeKTPOHHATa 0OBUBKA

3. XuMHYHa Bpb3Ka B MPOCTUTE BEUIECTBA U B XUMHUUHUTE
CBhCAUHCHU A

4. BusioBe KpUCTaJIHU PEIIETKU

Ol'[Ole/I SHAHUA U YMEHUS,
OCHOBHH IMOHATHUSA

ATOMHO SO U €JIeKTPOHHA OOBUBKA
Bpb3ka Mexay cTpoexa Ha eJIeKTpOHHaTa OOBHBKA U BUA
Ha MPOCTOTO BELIECTBO

AKTyaJIMu3MpaHe HA 3HAHUS,
YMeHust

OO011M eNeKTPOHHH TBOUKHU
BunoBe kpucTaiaHu penieTku

CbabpxaTeSHU AKIEHTH

JlnanexkTuyecka Bpb3Ka MEX]y CTPOEK U CBOWCTBA Ha
IIPOCTUTE BEILIECTBA U XUMUYHUTE CHEAUHEHUS

H3non3Bane Ha MaTepuaIu U
APYI'H cpe/icTBa

NHrenekryanHa kapra

JlombJIHUTETHH AeTHOCTH

JlonmbJHUTEIHH 32124

1o Bam1 n300p Ha NPEACTaBUTENIN HA METAIU U HEMETAIN
HaIpaBeTe CpaBHUTENIHA XapaKTEPUCTHUKA HA CBOMCTBaTa
UM U Ha BHJIa HA KPUCTAIHUTE PEILETKH.

3aga4u 3a KOHTPOJI

Pemapane Ha TecT 3a KOHTPOJ U OLICHKA B JIBa BapHaHTa
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6. OHEHABAHE HA 3BHAHUATA U YMEHUSATA HA YYHEHUIIUTE

B HoBara yueOHa mporpama ce OTKpOs-
BaT M3UCKBAHUSATA 3a MpUI0oOUBaHE HA pa3Nny-
HU KJIIOYOBU KOMIETEeHTHOCTU. Haii-3HauuMu u
MOIPOOHO OTHMCAHM Ca M3UCKBAHUATA 32 (OPMU-
paHe HAa OCHOBHU KOMIIETEHTHOCTH B o0JiacTTa
Ha MPUPOAHUTE HAYKH.

ETo 3amo e 0co6eHo BayKHO 1a ©Mame mpe/l-
BUJ, Y€ IpOBEpKaTa € CHelU(pUYEeH METOoa Ha
oOydeHHe U Y€ TOUHO Ype3 Pa3IuvYHHUTE THUIIOBE
MpOBEpKa YUHUTEIAT e Jo0ue peajHa mpecTa-
Ba 3a CTEMEHTa Ha (JOPMHUPAHOCT HA KOMILIEKTA
OT KOMIIETEHTHOCTH y CBOUTE YUCHUIIH.

JlokazaHo e, 4e mpoBepKaTa Moxe /1a npe-
pacHe B KOHTPOJ, KOTaTO PETUCTPUPAHETO Ha
pe3ynTaTtuTe ce chueTae ¢ KOpUTHMpaHe Ha J0-
MyCHATUTE TPelKy u ciaboctu. WMnm xazaHo mo
JIpyT HAYWH, YUYUTEAT Aa Jaje Bb3MOXHOCT Ha
Y4EHHKA, JOMYyCHAJI KOHKPETHHU I'PEIIKH, caM Ja
KOpUTHpa TOYHO Te3U rpemmkn. HarpynBanero Ha
HEKOMEHTUPAHUTE JIOMYCHATH TPEIIKH BOIU IO
,,[IOTbBaHe B OJaTOTO" M yUEHHUKBT 3aryOBa Bsipa
B COOCTBEHHTE CH CHJIM M BB3MOXHOCTH. XUMHU-
ATa 3a1o4Ba Jja My Ce CTpyBa ,,KUTalCKO IUCMO®,
KOETO TOM HUKOTa HsMa Ja ObJe B ChCTOSIHUE Aa
mpoyMee, a IbK KaKBO JI OCTaBa — Ja Hay4H.

TexHonorusiTa 3a KOMIUIEKCHA IPOBEpKa
BKJIIOYBA BCUUKH BUJOBE M METOAM 32 IIPOBEPKA,
9ype3 KOUTO JCHCTBUTEITHO MOXKE J1a Ce ToTyJyaBa
HENPEeKbCHATO 0OEKTHBHA U LISIIOCTHA MpeJCTa-
Ba 3a MOJATOTOBKAaTa Ha yuyeHuIuTe (Tadnuna 1).

Ta3u nmpuMepHa nporpama npeaiara 6oraro
pa3zHooOpasue oT 4 rpynu METOIU 3a OCHIIECT-
BsBaHE Ha 3 BHJa MPOBEPKa — TEKyIlla, TeMaTHU4-
Ha W TepUOJMYHA. TsIXHaTa CHIOCTABUMOCT H
IPUJIOKUMOCT € IMPEleHeHa KaTo BHCOKa (+) H
cpenna (x). [TogOopbT U ChYETAHHETO HA MOAXO-
JSIIIHA BUJIOBE W METOM 332 KOMILIEKCHA MTPOBEp-
Ka TPU KOHKPETHU MEeIarorn4ecKu CUTyaIluu ce
npaBu oT yuutens. Toi ce cho0passiBa cbe cre-
nu¢urkara Ha y4eOHOTO ChIbpIKAHUE, C BH3MOXK-

31

HOCTHTE Ha KaOWHeTa 1Mo XuMus, ¢ nmpoduia Ha
YUYWJIHAILIETO U JIp.

Cnopen HoBara yuebOHa mporpama ,Ilpen-
BUJ] CHITHOCTTA HAa YYEOHHSI TIPEMET CE TPEero-
pbuBa 0COOCHO BHUMaHUE Ja ObJe OTJACICHO Ha
IIpOBepKaTa M OLEHKaTa Ha EKCIIEPUMEHTAIHUTE
YMEHUS Ha yYeHHUIUTE . ABTOPCKHUAT HU KOJIEK-
TUB CE€ COJUJApU3upa HambJIHO C TOBAa H3MC-
KBaHE M 3aTOBa IOJIOKU YCWIMS Ja 3alulle Ha
BUJIEO MOYTH BCUYKHU OMUTU — JIEMOHCTPALMOH-
HU ¥ J1aOOpaToOpHHU, B €JICKTPOHHUS BapuUaHT Ha
yueOHuka. Ciiefi KaTo y4YeHHUIMTE HaOIro/aBaT
TEXHUKaTa Ha U3BbPIIBAHETO HA OMUTUTE U UMAT
BBb3MO)KHOCT JIMYHO Jia T HalpaBsT, TOraBa Ha-
UCTHHA MOXeEM Jja ObJIeM 110-CIIOKOMHH, ue peal-
HO 1€ OLICHUM E€KCIEPUMEHTATHUTE YMEHHUsS Ha
YUYEHHUIUTE. 3a ChXKaJeHUE, B MHOIO y4YMJuIla
Ha cTpaHaTa MaTepuaiHara 0a3za € HeloCTaTbhy-
Ha U TOBA IIPEUU Ha YUUTENs Aa pa3Kpue Halbi-
HO €KCIIEpUMEHTAJIHATa CHhIIHOCT Ha XUMUYHATa
HayKa M B YaCTHOCT — Ha YYeOHUs IpeaMeT Xu-
MU U OIla3BaHE Ha OKOJIHATA cpeja.

IIlo ce oTHacs 10 NMHCMEHUTE METOAU 3a
pOBEpKa, HHUE IMpeuiaraMe HSIKOJIKO paboTHH
JUCTA, KOUTO YUUTENSIT MOXKE Jla Kceporpadpupa
U JUPEKTHO J1a IPEAOCTaBU Ha YUEHUIIUTE.

C paboten muct 1 morar na ce mpoBepsT
YMEHUSITA HAa YUYEHULIUTE J]a 0JI3BaT CPaBHUTE-
HUS MTOAXOA, 1a ThPCAT U OTKPUBAT IPWIUKUTE U
paznukute mexay meranute ot IIA u IIIA rpy-
na Ha [IC, xaTo ycnemniHo ,,pa3derar’ npejjara-
HaTa UM cxema. Bengnara cien toBa TpsiOBa 1a
IOKa)kKaT XMMHUYECKaTa CU IPAaMOTHOCT OTHOCHO
u3pa3siBaHe U U3paBHsSIBaHE HA XUMHUYHUTE ypaB-
HEHHS.

Ilenra Ha paboTeH JUCT 2 € OCMOKIJIACHHU-
UTE Ja MOKakaT B KaKBa CTENEH Ca YCBOWIM
XMMUYHaTa HOMEHKJAaTypa U yMesT JIM Ja Hau-
MEHYBAT MPaBUIHO PA3IU4YHU METAJIHU OKCUIU
U XUJIPOKCUIH.



C paboteH nuct 3 OTHOBO C€ OCBHINECTBSIBA
cpella Ha MPOTHBOIOJIOKHOCTH — CBOHCTBAa Ha
OCHOBHHM U HAa KUCEIMHHH OKCHUIH.

W tpute paboTHU JHUCTa ca MOAXOIAIIM 32
MeKYWo oyenssaHe.

Bxooauwo oyensasane 06MKHOBEHO ce TIPaBU

C TECTOBE, HO J1aBa J00pU PE3yJITaTH U U3IO0JI3-
BAHETO HA UI'POCIOBUIM, C KOUTO CE€ MPOBEPsBA
TPaWHOCTTA HAa 3HAHUATA HA YYEHULIUTE OT W3-
MUHajara yyeOHa rofnHa KakTo 10 OTHOLICHHE
Ha OCHOBHUS IOHATHEH arapar, Taka 1 10 OTHO-
IICHWE Ha TPaBHJIa, 3aKOHU U JPYTH crienuduy-
HU TEOPETUYHU 3HAHUS.

3a usxooauwio oyeusaearne ChIO C€ U3MON3-

Ba TecToBata (popmMa Ha TMpOBEpKa, HO M BH3-
MOKHOCTHTE Ha €HUTMaTHKaTra He OuBa j1a ce
npeHeOpernar.

XUMHUYECKUTE KPBCTOCIOBULIM YECTO CE€
U3MoN3Bar B rofumHus nperosop. C TiX yuu-
TEJSIT MOXKE CIIOKOMHO J1a IPOBEPH J1aji OCMO-
KJIaCHUIIMUTE Ca yCBOWIM XHMHMUYHUTE CBOWMCTBA
Ha HeMmetanute oT VI A rpyna nHa IIC, kakTo u
Ha ChEIUHEHMATA UM, T.€. JaJd HAUCTUHA Te
Morar Ja NpuiIoKaT 3HaHUSATAa CU B ChbBBPUICHO

HoBa cutyanus. OT ydyeHUIIUTE ce M3UCKBa 0e3
I'PELIKU Ja OTKPHUAT KOU (HOPMYIH Jla MOCTaBSIT
Ha CBOOOJHHUTE MECTa, 3a J1a C€ MOoJydar 3aBbp-
IIeHU XUMUYHU ypaBHeHus. Ho paborara He 3a-
BbpuUIBa TyK. Criopesa 3aJjaHHETO TE ca JUIbXKHH
OTJEJIHO J1a HANHWIIaT XWUMUYHHUTE YpaBHEHHS,
Jla TU U3PABHAT M TIOCOYAT yCIOBUATA, IPU KOU-
TO C€ M3BBPLIBAT XUMUYHUTE B3aUMOJCHCTBUS.
CbC 3aABIDKUTEITHOTO W3PABHSABAHE YUCHUIUTE
1€ MOTBBPAAT €IMH OT Hal-Ba)KHUTE 3aKOHU B
XMMUTa — 3aKOHA 3a 3ala3BaHe MacaTa Ha Be-
niectBara. (Bux c. 71 B yueOHHKA).

PyOpuxkara ,,IIpunoxxere Hay4eHOTO, KOSITO
€ BKJIFOUEHA B [TIOYTH BCEKU YPOK 32 HOBH 3HAHMS
B yueOHHKa, € ITbpBaTa CTHIIKA 32 OCHIICCTBS-
BaHE Ha MPOBEpKaTa Ha MOCTUTHATOTO B YpOKa.
[TeTTe TecTa — BXOASI, U3XOASIL U TPUTE TECTA
3a TEKyII[ KOHTPOJI, ChIIO BKIIOYCHU B yUeOHUKA,
ca CEepHO3EH pecypc 3a KOMIUIEKCHA IIPOBEpKA.
PaGoTHuTe nucroBe, pa3paboTeHU OT aBTOPCKUS
KOJIEKTHB, 1I¢ o0OieKJar paboTaTa Ha yUUTEJNs B
Ta3u OTIOBOpHA M HM3MCKBAllla MHOTO BpeMe U
CUWJIN JIEUHOCT.
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Tabnuya 1. llpumepHa nporpama 3a KOMIUIEKCHA IPOBEPKa 110 XUMHUSI 1 Ola3BaHE Ha OKOJHATa cpeia

Bupose npoBepka
Ne MeToam Ha npoBepka (peacTBa 3a npoBepKa
TekyLya TeMaTMyHa nepuoAnYHa
1. |YcTHU meToam
1.1 | IuaneuayanHo n3nuteaxe BbNPOYK + X X
1.2 | Yuactue B 6ecepa BbIPOCH + + X
1.3 |Yuactine B ceMmHapu, BUCKYCUM U Aip. | BbIPOCHUK X + X
1.4 | YyacTie BbB BUKTOPUHU, CbCTe3aHUA | ANAAKTUYECKN
nap. urpu X + X
2. (Mucmenu metopu
2.1 | TecToBO U3nuTBaHe TecToBe + + +
2.2 |MonbnBaHe Ha paboTHM INCTOBE, paboTHM ncToBe,
Cxemu, Tabnuuy, KpbCToCNoBULM 1 Ap. | rpaduyHi + + X
matepuanm
2.3 | loaroToBKa Ha Aoknaz, pedeper, TeMaTUueH Nax
CbobLLeHne n p. X + X
2.4 | Pa3paboTBaHe Ha pe3toMe, TeMa 1 ip. | TeMaTlyeH niax « + «
3. |lpakTuyeckn metoam
3.1 | PeluaBaHe Ha KaueCTBEHM 1 KONUYECT- | NOTAYECKM,
BEHM 3aaui eKcnepumMeHTanHu,
U3YUCTIUTESTHU * X X
3afjaun
3.2 | 3BbpLuBaHe Ha HabnoaeHNA Ha nabopatopHu nocobua n
XUMUYHM ONUTH XUMUKaNU + X X
3.3 | Pa3paboTBaHe Ha npoekTh 3a nabo- | 3adaun 1 Modenu 3a
PaTOPHY 1 TEXHONOMUYHI NPOLIeC U | NPOEKTUpaHe N . N
anapatiu
3.4 | KoHcTpympaHe Ha anapatypu, nocobua | Heobxoaumn
nap. JeTaiinu X X X
. | MeToau c u3non3saHe Ha MynTUMeamA
4.1 | i3nutBaHe 1 camonpoBepka upe3 aHUMUPaHN
aHUMUpaHK 3afiaum 3aflauu + X X
4.2 |lpoBepKa 1 camonpoBepKa ¢ KOMM- | NPOrpamMHm
TbPHU Nporpamm npoayktn X + X
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7. YHEBHA ITPOT'PAMA 11O XUMUA U OITABBAHE HA OKOJIHATA CPEJA

3A VIII KVIAC
(OBIMOOBPA3OBATEJIHA ITIOATI'OTOBKA)

Kparko npeacraBsine Ha yyeOHaTa mporpama

VYyeOnaTta mporpama 1o Xumus U onazeame
Ha oxkonnama cpeoa 3a VIII kinac BKJIrOUYBa U3MC-
KBaHUs 32 YCBOsSIBAHE Ha OCHOBHU 3HaHUA U (op-
MHUpaHE Ha YMEHHS, OTHACAILIU C€ JI0: CTPOEK
Ha aToMa U XMMHUYHA BPB3Ka; CTPOEK, CBOMCTBA
Y TPWIOKCHHE HA METaJIM, HEMETAlld U TEXHH
CHhEIMHEHUS; TIPOBEXK/IaHEe HA CKCIIEPUMEHTH H
MpE/ICTAaBsIHE Ha PE3yNTaTH OT TSIX; W3BINYAHE
u oOpaboTBane Ha MH(MOpPMAIKs, MPECTaBEHA C
TEKCT, Tpaduka win Tabnuma. M300pbT HA KOH-
KPETHHUTE BEIeCTBA M MPOIECH € CBBbP3aH ChC
3HAYEHUETO MM 3a OMTa W MPaKTUKATa, KAKTO H

C BB3/CHCTBUETO UM BBpPXY OKOJHATa cpela U
3/IpaBETO Ha YOBEKA.

3a ycrenrHoTo U3IMbJIHEHUE Ha MporpaMara €
HEOOXOAMMO Jla CE Mpuiarar U Ch4eTaBaTr Tpau-
LIUOHHU U ChbBPEMEHHH (hOPMU, METOJU U TOIXOH
[pY OpraHu3rpaHe Ha yueOHHUs MpoLec, C AKTUBHO
BKJIFOYBAHE Ha €JIEMEHTH Ha M3CJIEOBATEIICKUS U
Ha MPOOJIEMHHMS TIOAXO]T ¥ U3IONI3BaHE HA BH3MOXK-
HOCTUTE Ha WH(OPMAIIMOHHO-KOMYHHUKAIIMOHHUTE
TEXHOJIOTUH. 32 pa3KpUBAHE HA EKCTIEPUMEHTAIHA-
Ta CHIIHOCT Ha XUMHUSATA € He0OXOIMMO J1a ce U3-
MOJI3BaT BCUYKU BH3MOKHOCTH 32 JIEMOHCTpAIIHO-
HEH, JIA0OPATOPEH U IOMAIIIEH eKCIIEPUMEHT.

OYAKBAHU PE3YJIITATH OT OBYYEHHUETO 110 YYEBHUSA IIPEAMET B KPASI HA KJITACA

OBJIACT HA
KOMIIETEHTHOCT

3HaHMA, yMEHHST H OTHOIIEHHS
B pesynmam na ooyuenuemo yueHukwvm:

Kuaacupukauus na
BelllecTBaTa U HOMeH-
KJaTypa

JIMHU U COJIH.

Kiacuduimpa npoctute BelecTBa KaTo METaIl ¥ HEMETAJIH 10 ONMCAHKE HA CBOW-
CTBaTa UM U IT0 MSCTOTO Ha enleMeHTrTe B [leprommynara cucrema (Tabmmra).
Pa3ro3HaBa OCHOBHHM U KMCEIIMHHHU OKCHJTH, OCHOBH M KHCEJTMHU TI0 iajicHa hopMyra
WITH 110 OTMCaHNe Ha XUMUYHH CBOMCTBA.

3ammcBa ¢ XUMHIHHA (GOPMYITH OKCHIH, OCHOBHU U aM(OTEPHH XHUAPOKCHIIH, KHCe-

O06pazysa 1o TipaBrIa HANMCHOBAHMATA Ha OKCHITH, OCHOBHH ¥ aM(OTEPHH XUIPOK-
CHJIU, KMCEJIMHU U COJIU TIO JIJICHO O3HAUCHHE.

Crpoe:x u cBoiicTBa HA
BellecTBaTa
(Tabmuma).

[IpencraBs upe3 TeKCT, cxema WK TabJIMLa CTPOeXa Ha €JIEeKTPOHHATa 00OBUBKA
Ha aTOMHTE Ha €JIEMEHTUTE OT IbPBUTE TpH Nepuoa Ha Ilepuoanynara cucrema

Omnpenens msictoTo B [lepronnynara cuctema (Tadiniia) Ha €JIEMEHT OT ITbPBUTE
TPH MEPHO/IA [0 CTPOLSKA HA SIICKTPOHHATA My OOBHBKA.

HpaBI/I MMPEATIOJIOKCHUA 3a CBOMCTBaTa Ha IMPOCTH BCUICCTBA U XUMUYHU CHEAN-
HEHUS TT0 MCTOTO Ha eneMenTa B [leproguanara cucrema (Tabiura).
PasrpannuaBa ioHHa, KOBaJeHTHA (IIOJSIPHA M HETMOJISIPHA, TIPOCTa U CIIOYKHA) U
MeTaJHa XUMHYHA BPb3Ka Bh3 OCHOBA HA ChCTAaBa M CBOWCTBATA HA BEIECTBATA.
Pa3no3naBa aToMHa, MOJIEKYJIHA, HOHHA U METaJHa KPUCTAITHA PEIETKa 110 OITHU-
CaHHC WM I10 MOACII. Omnucsa XapaKTepHU CBOMCTBA HA METaJIM 1 HEMETAIU U Ha
TCXHHU BAXKHU 3a IMMPAaKTUKaTa CbCAUHCHUS.

OO0sicHsIBa XapaKTEpPHU CBOMCTBA HA METAIM W HEMETAIM W Ha TEXHU BAKHH 3a
MPaKTUKATa ChCAMHCHHS.

XMMHUYHHU PoUECH

I/I3pa3;IBa C XUMWYHHU YPaBHCHUSA CBOMCTBA HA METAIU U HEMCTaJIk, HA TCXHU
Ba)XXHU 3a IIpaKTUKaTa CbE€AVUHCHUA.
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OBJIACT HA
KOMIIETEHTHOCT

3HaHMSA, yMEHHST H OTHOIIEHHS
B pesynmam na odyuenuemo yueHukwvm:

3HaYeHHe HA Belle-
cTBaTa M Oma3BaHe Ha
OKOJIHATA cpena

CBBp3Ba MPAKTHUECKOTO MPIIOKCHUE HA M3yUYCHU BEIIECTBA U 3HAYCHUETO MM
3a 4YOBeKa C TeXHHU cBoiicTBa. [IpencTass ¢ mpuMepu OHOIOrMYHOTO 3HAYCHHUE Ha
WOHHWTE HA KaJIMi U MarHe3uil 3a >KUBUTE OpraHU3MHU.

OrnucBa Bb3ICUCTBUETO HA CEPHUTE U A30THUTE OKCUAMU BbPXY YOBEKA U OKOJI-
HaTa cpena. OmrcBa HaYWHU 32 00€3BperKIaHe Ha OMACHH 32 YOBEKa M OKOJHATA
Cpena BellecTsa.

OueHnsiBa nHPOPMAITHS, CBBP3aHa ChC 3aMbPCIBAHEC HA OKOJIHATA Cpela U HEeH-
HOTO ONa3BaHe.

Excnepumenr, uscien-
BaHe U M3YHCJICHUS

W3BbpuiBa XUMHUYEH €KCIIEPUMEHT MO 3aJa/ieH IUIaH, KaTo cra3Ba IpaBuia 3a
Oe3omnacHa paboTa. OnrcBa HaOMOACHUS, PE3YITATH U U3BOJH OT MPOBEJICH XU-
MHYEH €KCIICPUMEHT B IPOTOKOJI IO 0Opasell.

W3Bnnya 1 cpaBHSBA 110 331a1€HH TIOKa3aTesu HH(OpMAIs 3a BEIECTBA U MPO-

necu, npeacraBeHa 4pe3 TCKCT, MOACIIN, Ta6J'H/ILII/I, rpa(bm(n " Auarpamu.

YUYEBHO CBABPXAHUE
Temn KoMIeTeHTHOCTH KaTO OYaKBaHU Pe3y/ITaTu OT 0OyIeHIeTO Hosu nonatns
Crpoex IIpencrass upe3 TeKCT, cXxeMa WM TabIMLa CTPOEXKaA Ha CJIEKTPOHHA- | ¢ EIEKTPOHCH

Ha BEIIECTBOTO

Ta OOBMBKA Ha aTOMHTE HA €JIEMEHTHUTE OT IIbPBUTC TpU H€proaa OT
[lepunonuunara cucrema. CBbp3Ba CTPOEKA Ha EJIEKTPOHHATA OOBHBKA
(Opoii eneKTpOHHM cJI0eBE U OpOi eIEKTPOHM BbB BBHHIIHUS CIIOH) 3a
CJIIEMEHTUTE OT IBPBHUTE TPU IEpUOJIa HA TEPHOANYHATA TaOJIMIA C
MSCTOTO UM B Hes (TIEPHOJ ¥ TpyTIa ).

CBbp3Ba Oposi Ha EJCKTPOHUTE BHB BBHHIIHUS CJICKTPOHEH CIIOW Ha
aTOMMTE Ha €JIEMEHTUTE OT IIbPBUTE TpHU nepuona Ha Ilepuonnynara
cucrtema (Tabiuia) ¢ HoMepa Ha TpymaTa.

Omnpeiens eIeMEHTUTE KaTo METaId U HEMETaIH Bb3 OCHOBA Ha CTPO-
eXa Ha eJeKTpOHHAaTa OOBMBKA Ha aTOMHTE WM, NPEACTaBEH upe3
TEKCT WJIN CXeMa.

[IpaBu mpenrnoaoKeHus 3a CBOWCTBA Ha MPOCTH BEUIECTBA U XUMHU-
HU CHEIIMHEHUS 110 MSACTOTO Ha eneMeHTa B [lepronnyHaTa cucrema
(Tabnuia).

PasznuuaBa mpocTa W ClIOKHa KOBQJICHTHa BPB3Ka B3 OCHOBAa Ha
CTPYKTypHa (hopMyJsia WM 10 MOJIET Ha MOJIEKYJIa.

JlaBa nprMepH 3a BEIIECTBA C KOBAJICHTHA TIOJISIPHA, KOBAJICHTHA He-
IoJiipHa, WOHHA M METaJTHa XUMHYHA BpPbB3Ka.

PaznuuaBa aromMHa, MOJIEKyJTHA, HOHHA M METallHa KPUCTAaIHA PElIeT-
Ka 10 CJIOBECHO ONMHMCAHUE WIH 1O TpaduIHO M300pakeHue (Momaed,
cxema).

OmuncBa 06pa3yBaHe Ha BOJOPOIHA BPBH3Ka MEKIY MOJICKYIIH.
CBbp3Ba (U3MYHE CBOMCTBAa Ha BELIECTBATA ChC CTPOEKA MM, KaTO
HM3I10JI3Ba JIJaHHW OT Pas3/IMYHM M3TOYHHIMU U PE3YJITaTHU OT C€KCIICpHU-
MCHTH.

clioi

¢ BBHIICH €JIEK-
TPOHEH CJIOU

¢ EJIEKTPOOTpPHU-
[ATETHOCT

¢ MOHHA Bpb3Ka

¢ KOBaJICHTHA
BpB3Ka

+ 00111a eeK-
TPOHHA
JIBOMKA

¢ TIOJISIpHA U
HETOJIPHA
KOBaJICHTHA
BpB3Ka

¢ TIpOCTa U
CJIO’KHA KOBa-
JICHTHA BPb3Ka

¢ CTPYKTypHa
dhopmyna

¢ KpHUCTaJIHA
pemeTka
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Temu

KoMIleTeHTHOCTHM KaTO OYaKBaHU Pe3y/ITaTu OT 0OyIeHIeTO

Hosu nonsarusa

2. CBoiicTBa Ha
METAJINTE U HA
TeXHH CheInHe-
HUSA

OnwucBa cbcrostHUE, (QU3NMYHH (LBAT, OISACHK, TOILUIONPOBOJIHOCT,
€JIEKTPOTIPOBOAMMOCT) M XapaKTepHH XWMHUYHHM CBOWCTBA Ha HSIKOH
MeTan (MarHe3ui, Kalui, aTyMUHIH ).

W3pazsBa ¢ XUMUYHH YpaBHEHHS B3aUMOJICHCTBYI HA METAJUTE Mar-
HE3UH, KaIIHUK U alyMHMHHH C KUCJIOPOJ, C XJIOpP M ChC COJHA KHCe-
nuHa. ONrcBa CJI0BECHO B3aUMOJICHCTBUETO HA ATyMUHUS C aJIKaJIHU
ocHoBu. [IpencraBst 4pe3 TEKCT WM cXeMa OO XUMHUYHHU CBOHCTBA
Ha METaJuTe:

B3aMMOJICHCTBHE C KHCIOPO/I, C HEMETAIU U C KUCEINHH.

OO0sicHSIBa MPAKTHIECKOTO MPHUIOKEHNE Ha METAITUTE C TeXHU (hr3HY-
HU U XUMHYHU CBOMCTBA.

[Ipencrass ype3 TEKCT UK cXeMa OOIM XUMUYHU CBOWCTBA HA OCHOB-
HUTE OKCUM — B3aUMOJIHCTBHE C BOJIa, C BBIVIEPOJICH TMOKCHU]L U ChC
conHa KrcenuHa. M3pa3sBa ¢ XUMHUYHN YPaBHEHHUS B3aUMOJICHCTBUETO
Ha KaJII[MeB OKCHJI C BOJA, C BBIVIEPOJICH JUOKCHI M ChC COJIHA KHCe-
TVHA.

JaBa nmpuMepH 3a OCHOBHU XUAPOKCHIH: KAJIUEB AUXUAPOKCH], Oa-
pHUEB TUXUAPOKCHU] U XUIPOKCUIUTE HA AJIKAJTHUTE €JIEMEHTH.
[IpencraBs upe3 TEKCT WK cXema OOIIM XUMUYHH CBOMCTBA HA OCHOB-
HU XUJIPOKCHJIN — TUCOIUAIIHS BHB BOJCH Pa3TBOP, B3ANMOJICHCTBHE C
BBITIEPOCH JUOKCH] M ChC COJTHA KUCEIINHA.

W3pazsBa ¢ XUMUYHN ypaBHEHHS JUCOIUAIMSITA HA KAIUEB JTUXHI-
POKCHJl BBB BOJIEH Pa3TBOP M B3aMMOJAEHCTBUETO MY C BBIJIEPOJIEH
JMOKCH]T M ChC COJIHA KUCEJINHA.

OmnwucBa aMm(poTEepHU CBOICTBA Ha UATYyMUHHEB TPUOKCHI U aiy-
MUHHUEB TPUXHUIPOKCHI — B3aUMOJICHCTBHE C KUCEIWHU U C alKaJIHU
OCHOBH.

Pasno3naBa ocCHOBHU U aM(pOTEPHH XUAPOKCHIU IO OTIFICAHNE Ha XU-
MUYHHUTE UM CBOMCTBA.

ChcTaBs M0 MpaBuiia XUMUYHA OPMYIIM HA OKCHIU, OCHOBHHU U aM-
(doTepHU XUIPOKCHIU U CONU U 00pa3yBa HAMMEHOBAHUS IO JIaJCHO
O3HAuEHHeE.

Pasno3naBa xumMuyHHUTE (POPMYITH HA BEIIECTBA, U3IIOI3BAHH B OMTA U
MIpaKTHKaTa — HeTaCeHa U raceHa Bap, TUIIC, BAPOBHUK.

[IpencraBs mpuMepH 3a 3HAYEHUETO U MPUIIOKEHUETO Ha METAJINTE U
Ha TEXHHU ChEMHEHMS B OMTa U MPaKTHKaTa BbB BPb3Ka ChC CBOICTBA-
Ta UM.

IIpencras ¢ mpuMepr OMOJIOTHYHOTO 3HAYCHUE HA HOHNUTE HA KA
Y MarHe3ui 3a )KUBHUTE OPTaHU3MHU.

Onuca HaONIOAEHUS, PE3YITaTH U U3BOAM OT MPOBENEH XHUMUYCH
€KCIIEPUMEHT 3a M3CJIeIBaHE HA CBOMCTBA Ha KaJlMHi U allyMUHUH U
Ha TEXHUTE OKCHIH U XUAPOKCUAM B TIPOTOKOI MO 00pazel.

W3zpnuua u oneHsiBa MHPOPMAIHS 3a CBOMCTBA U NMPHIOKECHUE HA Me-
TaJM ¥ TEXHU CheAMHEHNS, IIpe/ICTaBeHa Ype3 TeKCT, Ta0IuIH, rpadu-
KU 1 AWarpaMu.

¢ amdoTepeH
OKCHUJT

¢ OCHOBEH OKCH/]
¢ amdoTepeH
XHUAPOKCH]
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Temu

KoMIeTeHTHOCTHM KaTO OYaKBaHU Pe3y/ITaTU OT 0OyIeHIeTO

Hosu nonsarnsa

3. CBoiicTBa Ha
HeMeTAJNTE U Ha
TeXHH CheJnHe-
HUSA

CpaBHsiBa HH(OpMAIHS, IPEICTaBEHA Ype3 TEKCT U TaOJIHIHN, 3a
ChCTOSIHUE U (PU3UYHM CBOMCTBA HA HEMeTaH (KUCIOpOI, Cspa, a30T
(dhocdop) — UBAT, TOIIOMPOBOIHOCT U €JICKTPOIPOBOIUMOCT.

HpeI[CTaBSI Ype3 TCKCT UK CXEMa 06HII/I XUMHMYHU CBOMCTBA Ha
HEMETAJINTE — B3aUMOJCHCTBHUE C BOOpPOA, C KUCIIOPOA U C MCTAJIN.

I/I3pa3$[Ba C XUMHWYHU YPAaBHCHUSA B3aMMOJICHCTBHATA Ha cspa €
BOAOPOA, KUCJIOPOA U KEJIA30; HAa a30T € BOAOPOA U KUCIIOPOA.

HpeHCTaBH 9pe3 TCKCT WK CXEMa 06IJ_II/I XHMHUYHH CBOMCTBA Ha
KHUCCIIMHHUTE OKCUAU — BBaHMOHeﬁCTBHC C BOAa, C OCHOBHHM OKCHUIHU
1 C OCHOBH.

W3pazaBa ¢ XUMUYHH ypaBHEHHS B3aUMOJIEHCTBHS HA CEPEH TMOKCHT
C KHCJIOPOJT; HA CepeH TPHUOKCH/ C BOJA U C KAJIIIUEB TUXUIPOKCH]I.

[Ipencrasst upes3 TEKCT WK cxema O0IIM XUMHYHH CBOWCTBA Ha
KHCEJIMHUTE — JUCOLMALINSI BbB BOJICH Pa3TBOP, B3aUMOJICHCTBHE €
AKTHBHU METAJIM, C OCHOBHU OKCUJH U C OCHOBH.

M3passiBa ¢ XMMUYHY ypaBHEHUS HEYTpaJIM3aLUsl Ha CSIPHA U Ha
a30THA KHCEJIMHA ¢ OCHOBH U B3aHMOJEHCTBUETO HA pa3pelieHa capHa
KHCEJIMHA ¢ METAJIN.

Omnucea pPassKAAIOTO ﬂeﬁCTBHC Ha CiApHa U Ha a30THA KUCCIINHA.

Omnmucea 1o cxema KpbroBpaTta Ha a30Ta B IpUpoJaTa U 3HAYCHUCTO
MY 3a JKUBUTC OPraHu3MH.

[IpencraBs mpuMepH 3a MPAKTHYECKOTO MPUIIOKEHNE U 3HAUYEHUE Ha
HEMETAII ¥ TEXHH CHhEeTHHEHHS.

CmasBa mpaBuita 3a 6e3omacHa paboTa ¢ KUCEIMHH U OTIHCBA JICHCT-
BUsI 32 OKA3BaHE Ha ITbPBa TIOMOIII.

W3non3Ba 1aHHU OT MPOBEJICH XUMUYEH SKCIICPUMEHT 32 U3CIIE]I-
BaHE Ha CBOMCTBA Ha pa3pejieHa csipHa KHcelnHa (B3auMOICHCTBHE
C IIMHK, C MEJICH WM KaJIMEB OKCHUJI, C HATPHEBA MIIH KaJII[UeBa
OCHOBA) 32 U3BOJM U 3aKITIOUCHHSI.

W3Bnnya u OIICHABA I/IH(l)OpMaLII/ISI, npeacTaBeHa 4Ype3 TCKCT, TabIN-
oy, Fpa(l)I/IKI/I " auarpamu, 3a CBOMCTBA U IMPUJIOKCHUC HAa HEMCTAJIN U
TCXHHU CBCAUMHCHUS U 3a BB3ACHUCTBUETO UM BBPXY OKOJIHATa Cpeaa u
3ApaBE€TO HAa YOBCKaA.

¢ aJOTPOIUs
¢ KHCEIMHEH
OKCH[

4. Ona3BaHe Ha
OKOJIHATA cpela

O6scHsIBa HEOOXOMMOCTTA OT PEIMKJIMPaHe Ha METAJINTE 3a OTla3Ba-
HE Ha OKOJTHATA Cpela.

OO0sicHSIBAa KHUCEIIMHHUTE JBKI0BE ChC CBOMCTBA HA CEPHUTE U
a30THUTE OKCHIH.

[IpoyuBa u npeacTaBs Bb3MOKHU HAUMHY 32 HAMAJISIBAaHE HA €MHUCHU-
TE€ OT CEpHU M a30THH OKCUJIM B aTMOc(epara.

OnensBa nH(pOPMAIIUS OT PA3IMYHA U3TOUYHUIN BB BPH3Ka C €KOJIO-
TUYHU TIPOOJIeMH — KUCEITUHHH JbXKI0BE, 3aMbpCSBaHE HA Bh3/IyXa,
BOJUTE U II0YBATA.

40




AKIIEHT B y4eOHO-II03HaBaTeNHaTa JEHHOCT € YCBOSBAHETO HA MPAKTUYECKH YMEHHUS 33 U3BBHPII-
BaHE Ha HAOMIOAECHUS U JJabopaTopHa paboTa C €CTECTBEHH OOEKTH M MOJENU. Y4YeOHUTE yacoBe 3a
MPaKTUYECKH IEHHOCTH BKJIFOYBAT U CIIETHUTE IPUMEPHU TEMU 32 JIAOOPATOPHU yIPAKHEHHUSL:

N3cnenBane Ha CBOWCTBA HA METAIU

W3cnenBane Ha CBOWCTBA Ha KaJILIUEB OKCUJ U KaJlMeBa OCHOBA

N3cnenBane Ha CBOMCTBA HA ChEAVHEHUS HA AlyMUHUS

W3cienBaHe Ha CBOMCTBA HA pa3pe/icHa CSpHA KHUCEJIMHA

HNPEIMNOPBYUTEJIHO MPOLEHTHO PASIIPEJAEJTEHUE HA 3AABJIZKUTEJIHUTE
YYEBHU YACOBE 3A I'OJAMHATA

lonumrHuAT Opoii YacoBe 3a M3y4aBaHe HA YUSOHHS IPEAMET XUMHSI U OTIa3BaHe Ha OKOJTHATA Cpe-
Jla B 8.KJ1aC € ONpEeAETICHUAT TOAMIICH Opoii YacoBe B IpUJIaraHus B YYHIUILETO paMKOB yueOeH IIaH.

3a HOBY 3HAHUI o 58%

3a mperoBop u 00001IeHE 1o 11%

3a mpakTUYeCcKH JeHHOCTH (YIpaXXHEHHUs, B T.4. JJAOOPATOPHU YIPaXKHE-

He 1mo-MaJjiko ot 23%
HUSl, TUCKYCUHU, CEMUHAPH, IPOCKTH, yUeOHU EKCKYP3HH U JP.)

3a KOHTPOJ U OLIEHKA 10 8%

CIHIEHU®UYHU METOIN U ®OPMMU 3A OINEHABAHE HA IOCTUKEHUATA HA
YYEHUIIUTE

OueHsABaHETO HAa 3HAHUATA U YMEHUATA HA YUYEHULIUTE € B CbOTBETCTBUE C IIPEBUACHUTE B IIPOT-
pamara o4akBaHM pe3ynTaTH U AedHocTH. IlpenBuy chlHOCTTa HA y4eOHUS IPEAMET ce MpernopbyuBa
0co0eHO BHUMaHUE J1a ObJIe OTAETICHO Ha MPOBEPKATa U OLEHKAaTa Ha eKCIIEPUMEHTAITHUTE UM YMEHHUSI.

Y4eHuKbT TpAOBa NPEABAPUTEIHO J]a € HHPOPMUPAH 32 KPUTEPUUTE U CUCTEMATa 3a OLICHSABaHE
Ha [TOCTHKCHUATA MY.

ChOTHOIIICHHE npu Q)opMHpaHe Ha CpOYHA U roJuIlIHa OLCHKa

Texymm oneHKH (OT YCTHH, OT IIUCMEHU M OT MPAKTUYECKH M3UTBAHNA) 40%

OTeHKN OT KOHTPOJIHH PabOTH 30%

O1eHKH OT IpyTy AEHHOCTH (IOMAIIHN paboTH, IAOOPaTOPHU YIIpaXXKHEHUs, ceMuHapu, padora  |30%
10 TIPOEKTH U JIP.)
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JEMHOCTH 3A IPUJOBUBAHE HA KJTIOYOBUTE KOMIIETEHTHOCTH, KAKTO 1
MEXAYINPEAMETHHU BPb3KH

VYyeOHaTa mporpama Mo Xumusi U Onassame
Ha oxonnama cpeda B VIII kitac € HacoueHa KbM
dbopmupane Ha:
4 MareMaTHyecKa KOMIIETEHTHOCT U OCHOBHU
KOMITETEHTHOCTH B OOJIacTTa Ha MPUPOTHU-
T€ HAayKH ¥ Ha TEXHOJIOTUUTE — MTO3HABaHE U
OCMUCIISIHE Ha OCHOBHU IOHSTHS, MPOIIECH
Y 3aKOHOMEPHOCTHU, ChCTaBsSHE HA HAUMEHO-
BaHUS ¥ XUMHUYHU (HOPMYITH, U3pa3sBaHe HA
BXHU M TMPAKTHUYECKH 3HAYUMHU XUMUYHH
CBOICTBA HAa METAJIM U HEMETAJIU U Ha TEXHU
ChCIMHEHUS C YPABHCHHUS, ChCTABSIHE M Pa3-
YUTaHEe HAa CXEMH, MMOKAa3Ballld CTpOeka Ha
aroma 1 00pa3yBaHETO Ha KOBAaJICHTHA U HOH-
Ha XMMHUYHA BPB3Ka;, WU3IOJI3BAHE HA JaHHH
3a MPWIOKEHUETO HA METAIH, HEMETalH H
TE€XHU CHEJAMHEHUS U CBHP3BAHETO UM C TeX-
HU CBOWCTBA; MoJeJHpaHe, HaOIromaBaHe,
CpaBHsIBaHE, pa3lO3HABaHE, pa3rpaHUYaBa-
He, TpynupaHe, Kiacupuiupane Ha Bellec-
TBa W MPOIIECH; aHAIW3UPAHE U OICHSIBAHE
Ha MH(OpMAIMs 32 €KOJOTHYHHU MpolieMu
(KUCeNMHHU IBXKI0BE, 3aMbPCSBAHE HA Bb3-
JlyXa, BOAUTE W II0YBATa); M3IMOJI3BAaHE Ha
MaTeMaTUYeCKU JCHCTBUS U (HOpMynu MpH
M3YHCIIIBaHE HAa Maca, OTHOCHTEIHA MoJe-
KyJTHa Maca ¥ MacoBa YacT; MPEBMKIaHEe HA
CBOIICTBA HA METAJIM U HEMETaJIH 10 MSCTOTO
uM B [lepuonnynara cucrema (Tabmuna); u3-
BBPIIBAHE HA XUMUYHH CKCIICPUMEHTH TIPH
cra3BaHe Ha MpaBuiIa 3a Oe3omacHa paboTa.
4 yMeHus 3a MOJKpena Ha YCTOMYMBOTO pas-
BUTHE W 32 3JIPABOCIIOBEH HAYWH HA JKUBOT
U CIOPT — OIEHSBAaHE HA MPOOJIEeMH, CBBP-
3aHU C BB3/JCHCTBUETO Ha BEIIECTBA M MPO-
[IECH BBPXY 3/PAaBETO HA YOBEKA M OKOJIHATA
cpena; dbopMupaHe Ha KPUTHYHO OTHOIIIE-
HUE KbM 3aMBPCIBAHETO HA OKOJIHATA CPEa;
OCh3HABaHE Ha HEOOXOJMMOCTTA OT Pa3yMHO
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U3IOJI3BaHEe HA TMPUPOAHHUTE PECypCcH U pe-
UKJIMpaHe Ha oTHaabnuTe; (popmMupaHe Ha
Haraca 3a mpupoI0Ccho0pa3eH HAYWH Ha KU-
BOT; OCh3HABAHE Ha JINYHATA OTTOBOPHOCT 32
ora3BaHe Ha COOCTBEHOTO 3/paBe M MPHUPOJI-
HaTa cpena.

YMEHHUS 32 yU€HE — YCBOSIBAHE HA MpaBUJIA,
MOJIIIOMAaraiy MO3HaBaTeIHUs TPOIeC; ca-
MOHAONIOIaBaHe W YIPaXHSIBAHE HA CaMO-
KOHTPOJI ITPH U3II'BJIHSABAHE HA TUAAKTHUECKHI
3a/1a4M; CaMOCTOSITETHO NPOy4YBaHE M aHa-
TU3WpaHe Ha WHQPOpPMAIHS OT Pa3IudHU W3-
TOYHUIIN; YCTAHOBSIBAHE HA IPUUUHHO-CIIC]I-
CTBEHU BPB3KH; OOCHKJIaHE Ha CHBMECTHA
JCHHOCT TIpH paboTa B TPyIU M U3pa3siBaHE
HA MHEHUE; IUITAHUPAaHE Ha M3CJIe0BaTEICKa
JNEUHOCT U JIp.

KOMITETEHTHOCTH B 00J1acTTa Ha OBJITapCKHS
€3UK — pa3BUMBaHE Ha TEXHHUKATa Ha YETCHE
Y TIMCMEHAaTa KyJATypa Ha YYCHHIIUTE, 000-
rarsBaHe Ha E€3WKOBaTa WM KyJlITypa 4pes
U3MOJI3BaHe Ha crenupuyHara XUMHAYHA
TEPMUHOJIOTHS; pa3BUBAaHE HA YMCHHS 3a
paboTa ¢ pa3IMYHU BHJIOBE TEKCT (HAydeH,
HAYYHOTIOMYIISIPEH) U Pa3IM4aBaHETO UM, 32
M3BJIMYAHE HA ChIECTBeHa MH(GOPMAIHS OT
y4eOHUKa, HAYIHOIIOYJISIPHA JINTEpaTypa U
JpyTU W3TOYHUIM, 32 paboTa ¢ pEeYHUK Ha
YY)KIUTE TyMH B OBITApCKHs €3UK M Tep-
MUHOJIOTHYCH PEUHUK; Ch3JaBaHE Ha TEKCT
B yCTHa WM MUCMeHa Gopma — OmucaHue,
ChOOIIEHNE, ece, MOKJIaJ, Pa3IIMpPeH IUIaH,
MIPOTOKOJI C PE3yITaTd M W3BOAM OT EKCIIe-
pUMEHTAIIHA ACHHOCT | Jp. IPH ClIa3BaHEe Ha
MIPAaBOTOBOPHHUTE M MPABOIUCHUTE MPABUIIA;
YCHBBPIICHCTBAHE HA YMCHHATA 3a JIHAJIO-
rU4HO OOIyBaHe MpU OOCHKIAHE HA ChB-
MECTHa JIEWHOCT, W3pa3siBaHe HA MHEHUEC U
np. Pa3dupa, u3nonsea, ChIIOCTaBs, OICHIBA



U OCMUCIIS Pa3UYHU MO (OpPMAT TEKCTOBE
(HeTIpeKbCHAT — MIUCMEHA Ped, OpraHu3upaHa
B M3pEUYCHUS, CTPYKTypUpaHe B ad3amu; mpe-
KbCHAT — Tabnuua, rpaduka, guarpama, Cru-
CBK, M300pakeHUsI U Jp., CMECEH — KOMOU-
Halusl OT MPEKbCHAT W HETPEKbCHAT TEKCT),
BKJIIOUUTENTHO U JTUTUTAIHU 33 M3IbIHEHUE
Ha OTIPE/ICTICHN 3a/1a49H.

JTUTUTAIIHA KOMIIETEHTHOCT — U3M0JI3BaHe Ha
KOMIIOTBPHU MOJIENIN 3a CTPOEkKa Ha aTOMH,
MOJIEKYJIM ¥ KPUCTAJHU PEIIETKH, 32 00pasy-
BaHE Ha XUMUYHU BPB3KH; ThPCEHE, N3BIINYA-
He, 00paboTBaHe U mpenacTaBsiHe Ha UHGOP-
Malus 3a BEIeCTBa M INPOLECH; Ch3IaBaHEe
Ha KOMITIOTBPHH TPE3CHTALMU 3a CBOWMCTBA
U NPUJIOKECHUE HAa M3YYCHM BEIECTBA U 32
IPE/ICTaBSIHE HA PE3YATATH OT U3CIIEABAHE.
YMEHHUSl 3a OOIIyBaHE HAa YYXIW €3UIU —
U3BIMYaHe Ha MHQOpMAIU 3a BellecTBa U
NPOLIECH OT PA3IMYHU U3TOUYHHIM Ha M3yda-
BaH OT YYEHUIINTE YK €3UK.

COLIMAIHU M TPAKJAHCKH KOMIETEHTHOCTH
— oOuryBaHe M MapTHHOPCKH B3aWMOOTHO-
HIeHus pu padoTa B KUl 3a pazpaboTBaHe
Ha MPOEKTH, MPEICTaBsIHE HA MPOLYKTU OT
JNEWHOCTH Tpea ayIuTopus, apryMeHTHpa-
HE HAa MHEHHE BbB BpPB3Ka C MPOOJIEMHTE Ha
Ola3BaHE Ha OKOJIHATA Cpefia, Ha COOCTBEHO-
TO 37paBe | 3[PaBETO Ha OKOJIHUTE; MPOSBS-
BaHE Ha TOJIEPAHTHO OTHOIIICHHE U IIPHEMaHe
Ha Pa3JIMYHU TJIEAHW TOYKU IMPU JUCKYCHH,
KPUTUYHO U CHh3HUJATEITHO MUCIICHE NP B3e-
MaHe Ha PEIICHHUS.

MHHUIMATUBHOCT U MPEIIPUEMYHUBOCT — IUIa-
HUpaHEe Ha EKCIePHMEHTAJHAa W TPOEKTHA
NEWHOCT, OpraHM3WpaHe W YIMpaBlIeHHE Ha
MO3HABaTeNHa JCWHOCT; Ch3JaBaHE HA MO-
JIeTT U MaKeTH; 0OCHXKJIaHEe Ha €KOJIOTHYHH
npoOiemMu 1 GOpMyIHpaHEe HA PELICHUS.
KyJITypHa KOMIIETEHTHOCT M YMEHHUSI 32 U3pa-
35BaHE Ype3 TBOPYECTBO — M3pabOTBaHEe Ha
MOJIENIH, MAKeTH U MOCTEpPH; 3aIlI03HABAHE C
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OuorpaduuTe Ha M3BECTHU YUYCHH U TEXHU
OTKPHTHS; U3TOTBAHE HA €Ce M0 KOHKPEHHA
TeMa W HM3pa3siBaHE HA IMO3UIUU 10 EKOJIO-
TUYHU U COLIMATHO-00IIECTBEHU MPOOIeMH;
NpeACTaBsHE HA CAMOCTOSITCITHU ITPOYYBaHUS
U MPOCKTH. 33 TIOCTUTAHETO HA KITFOUOBHUTE
KOMITETEHTHOCTH € HEOOXOAMMO Ja C€ OCh-
IECTBSBAT U UHTCH3UBHU MEXKIYIIPEIMETHU
BPB3KH C JAPYTUTE YICOHU TIPEIMETH:
YoBexksbT M npupoaara, V-VI kiac — oc-
HOBHH TTOHATHS 33 CTPOEKA HA aToMa | rpa-
JIUBHUTE YACTUIIM HA BEIISCTBATa: aToM,
MOJIEKyJa, WOH, aTOMHO SIIPO, IPOTOH, HEY-
TPOH, €JEKTPOH, CICKTPUYCH 3apsijl; XUMH-
YeH EJIEMEHT, MPOCTO BEIIECTBO, XHMHYHO
ChEIUHEHHE; OKCUJ, XUMHYHA PEaKIIHs, BH-
JIOBE XUMHYHHU DPEAKIMH, CKOPOCT Ha XH-
MUYHHTE PEaKIIUU; MOJCIIM 3a CTPOeka Ha
BEIIECTBATA; TPUTE CHCTOSHUS HA Telara H
BellecTBara, PU3NYHU U XUMUYHU CBOWCTBA;
TOTUTOTIPOBOHOCT, TIPOBOTHHUITN, H30JIATOPH,
Pa3TBOPUMOCT Ha KOHKPETHH BEIECTBA BbB
BOJIa; TEMIIEPaTypa Ha TOIIEHE, TeMIeparypa
Ha KHIICHE; BEIIeCTBa, HEOOXOAMMH 3a Xpa-
HEHE Ha PACTCHHSITAa U HA )KUBOTHUTE, BEIIle-
CTBa, KOMTO y4acTBaT B IpOIEca TUIIAHE,
BEIIIECTBA, KOUTO C€ OTACIAT MPU PACTCHHS
U JKUBOTHU; ()OTOCHHTE3a; MO-BAKHU CBOU-
CTBa Ha CHCTAaBHM YacTH HA BB3/IyXa — KHUC-
JIOPOJ, a30T, BBIVICPOACH JHOKCHI, BOIHU
napu (I[BST, MUPHUC, pa3TBOPHUMOCT BbB BOJIA,
TOpEHE); U3TOYHUIM Ha 3aMbPCSIBAHE HA atT-
Mocepara — IPUPOIHH SBJICHUS U YOBEIIIKA
JIEHHOCT; BEIECTBA — 3aMbPCUTENHN Ha Bb3-
JyXa ¥ BB3JICHCTBHETO UM BBPXY OKOJHATA
Cpena ¥ 3/[paBeTo Ha YOBEKa,

®du3uKa U aACTPOHOMHS — M3IOJ3BaHE HA
(GU3NYHY BEIMYWHH W TOHSTHS (M30TOIH,
MacoBO YHCIIO, PAJUOAKTUBHOCT, SJIPCHA
€Heprusi); €KOJOTHYHU TPOOIEMH, IMPeIn3-
BUKaHU OT OTPAOOTCHUTE Tr'a30BE Ha J[BUTA-
TEJINTE C BETPEIIHO TOPEHE;



I'eorpagusi ¥ HKOHOMHUKA — IIPUPOJHU PE-
Cypcu (M3ueprmaeMu, HEu34YepriaeMu, Bb3-
0OHOBsSIEMH, HEBH30OHOBSEMH); EK30TE€HHU
penedoobpasyBamu  nporecu (U3BETPsHE,
€po3us); BUIOBE MOJ3EMHH BOIU CIIOPE XU-
MUYHHUSI ChCTaB; CYpPOBHHHO-CHEPTHEH €KO-
JIOTHYEH Mpooiem;

NupopManiuoOHHN TEXHOJOTHMH — ThPCEHE
Ha MaTepuaiy IO 3aj]aJeHa TeMa Ha Obi-
rapckd M Ha 4yXJ €3UK B UHTEPHET; Jeii-
HOCTH TPHU pa3pabOTBaHE Ha MPOEKT; U300p
Ha HEOOXOTUMHTE TEXHOJOTHYHHU CpPEACTBA
3a peanu3alus Ha MPOEKT; pa3paboTBaHEe U
MIpEJCTaBsHE Ha MPE3CHTALUs MPU Clia3BaHe
Ha TIpaBWJIa; MHTEPIPETHPAHE HA JaHHH OT
rpaduKky; U3MoI3BaHe Ha yebOa3upaH enek-
TPOHEH PEYHUK 3a MPEBOJ Ha TEKCT;
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MaremaTuka — 1pu U3BbHPILIBAHE HA Mare-
MaTHYECKH U3YUCIICHUS; paboTa ¢ Tabauiu,
rpaduku, 1uarpamu;

Bbarapcku e3suk M JuTeparypa — TEKCTO-
BO IpeJCTaBsiHE HA WH(GOpPMAIUs, U3BOAU OT
€KCIIEpUMEHTH, IMPE/ICTaBIHE U apryMEHTH-
paHe Ha MHEHHUE;

buosiorusi u 31paBHoO 00pa3oBaHue — 3Ha-
YeHHe Ha HOHUTE Ha KaJllus U MarHe3us 3a
JKUBUTE OPraHU3MH; OMOJOTMYHO 3HAYCHHE
Ha a30Ta 3a )KUBUTE OPTraHU3MH; BPEIHO Bb3-
JieficTBYE Ha CEPHU U a30THU OKCHJIN;
N300pa3uTeHO M3KYCTBO — U300p U U3-
MOJI3BaHE HAa PA3IMYHU MaTepHalvd MpHU MO-
JieNipaHe Ha 00E€KTH U POLECH U P u3pa-
00TBaHE Ha MOJIENIU, MAKETH, TOCTEPH.



8. TECTOBHU 3ATAYHN
TECT BXOJIHO PABHUMIIIE

1. Kost e BajienTHOCTTA Ha BhIVIepoaa B chenunenusita CO,, CH,, CO?
a)2,4,2 0)2,1,2 B)4,4,2 T) 4,1,2

2. Kos1 ot ¢popMy/inTe HA BelleCTBATA € MPaBUJIHA?

HNme Ha BemecTBOTO MouiexyiHa ¢gopmyJia
a) JlukanueB okcu K,0,

6) bpomoBogopo H,Br

B) J[Ma30TeH NeHTa0KCH/] N, O,

r) CepoBoopon H,S

3. 3a nampus HE e BAPHO CJICAHOTO TBbpPACHHUE:
a) Harpust e asikaneH meTai cbe cpeOpUCTOOS LIBAT.
6) Harpust e MHOTO TBBP/ MeTall, KOMTO ce ChbXpaHsBa B METPOIL.
B) HarpusT B3aumopeicTBa ¢ XJI0p — MojiyyaBa ce COJITa HaTPUEB XJIOPHUJL.
r) Harpusrt B3aumoseiicTBa ¢ KMCIOPO — MOTydaBa c€ IUHATPHEB OKCHIL.

4. 3a xJjiopa e BAPHO CJIeJHOTO TBbPAEHHUE:
a) XJIOpBT € XaJIOT€HEH €JIEMEHT, YHETO MPOCTO BEILIECTBO € KbJITO-3€JICH ra3.
6) XJ10pbT € O6e31BeTeH ra3, KOWTO He MPOBEXk/1a TOIJINHA U €JIeKTPUUYEH TOK.
B) BonHusT pa3TBOp Ha XJIOp € COJTHA KUCEJIHHA.
r) XJ0pbT B3aUMOZEICTBA C HATPUI U C KUCTIOPO/.

5. Cbenunenusata Ha NaOH u HCI BbB BoieH pa3TBOp MMAT CbOTBETHO:
a) NaOH — pH > 7; HCl: pH > 7 B) NaOH —pH <7; HCl-pH <7
6) NaOH — pH < 7; HCI: pH > 7 r) NaOH —pH > 7; HCl-pH <7

6. Kost peakuusi e XMuMMYHO 3aMeCTBaHe W KOsl — HeyTpajauzauus?
1.Na+HCIl —
2.Na,0+HO —
3. NaOH + HCI —
4. NaOH + CO, —
a) XUMUYHO 3aMeCTBaHe — 3; HeyTpajau3auus — 2
0) XMMHYHO 3aMeCTBaHe — 2; HeyTpanuzanus — 4
B) XMMHUYHO 3aMeCTBaHe — 1; HeyTpaiu3auus — 3
I') XUMHYHO 3aMecTBaHe — 4; HeyTpanu3anus — |

7. XuMHU4eH eJ1eMeHT ce Hamupa B 4 nepuof, IA rpyna na Ilepuonnuynara cucrema.
Karo usnonssare Ilepnognyunara cucrema, onpejaesere:
a) KO € XUMUYHUSAT €JIEMEHT;

0) KaKBO MPOCTO BEILIECTBO 00Pa3yBa;
B) KakBa € (hopMyJiaTa Ha OKCHIA MY.
r) M3uncnere oTHOCHTETHATa MOJIEKYJTHA Maca Ha OKCHIA MY,

8. [locTaBere choTBeTHUTE (POPMYJIM HA BellleCTBATA B XMMHUYHHTE YPABHEHHUS U I'M U3PaBHeTe.
a)Na+ HCl — ?7+7?

6) NaOH + CO, —» 7 +?
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TECTOBHU 3A1AYHU BHPXY TEMMUTE ,,CTPOEXX HA BEHIECTBOTO*
U ,,CBOMCTBA HA METAJIUTE U TEXHUTE CHEJJUHEHUSA“ (TEKYIL KOHTPOJI)

1. KakbB e OposiT Ha NpoTOHMTE (P), HEYTPOHUTE (N) M eJIEKTPOHUTE (€) HA ATOM HA XUMHUYEH
eJleMeHT, KoiTo ce Hamupa B 3 nepuoxa , VIIA rpyna na Ilepuoauunara cucrema, Ha KOMTO eANH
OT M30TOMHUTE € C MACOBO Yucjo A =37 ?

a)p=37;n=37;e=7 B) p=17;n=17;e=37
0)p=17;n=20;e=17 r) p=17;n=37;e=17
2. B Koii pea e BAPHO onpe/ieieHa XAMUYHATA BPb3Ka B cbeaunenusta CaCl, u H,S?
a) CaCl, — ionna Bpb3ka u H,S — lioHHa Bpb3Ka
0) CaCl, - xoBasnenTtHa Bpb3ka u H,S — koBaneHTHa Bpb3Kka
B) CaCl, - iionna Bpb3ka u H,S — koBasenTHa Bpb3Ka
r) CaCl, — xoBanenTHa Bpb3ka 1 H,S — lionna Bpb3ka
3. Kou ca npoaxykruTe Ha B3aumojeiicTBue Ha MeTasa Al ¢be cosiHa kuceauna HCI?
a) AICl, n H, B) AICL, u H, 0) AlH, u Cl, r) AICl, n H,
4. Ilpu Koe OT B3aMMOJCHCTBHUSATA Ce NMOJIy4aBa OCHOBEH XHAPOKCHA?

a) Ca + HCl — 6) CaO + HO — 8) CaO + CO, — r) CaO + HCl —

5. B koii oT npuMepuTe BUIBT HA 1a1eHO0TO BemecTBo HE e npaBuino onpenenen?

dopMyIa Ha BEIIECTBOTO Bun Ha BemecTBOTO

a) Ba(OH), OCHOBEH OKCH]]

6) TLO, amoTepeH OKCHT

B) Ca(OH), OCHOBEH XHJIPOKCHU/T

r) Al(OH), aMmdoTepeH XUIpOKCUsI

6. Koe or HaumeHoBaHuUsITa 32 1ajieHUTe ¢ GOPMYJIHU KAJTLUMEBU CheAUHEHUs], U3M0JI3BAHH B
0UTa U NPAKTUKATA, € BAPHO?

a) Heracena Bap — Ca(OH),
B) ['acena Bap — CaSO,

6) I'unic — CaCl,
r) Baposuk — CaCO,

7. Onpenenere BHAa HA KOBAJEHTHATA BPb3KAa B 1a/IcCHUTE BelIeCTBA, KATO 0TOe/Ie:KUTE 0TIrOBOPa
CH ChC 3HAKa + B TabJunara.

TPUOKCHU]T SO3

BemectBo Kosanenrtna KoBanentHa Kosanentna KoBanenrna
(popmyna) npocra CJI0KHA MOJIsIpHA HETOoJIsIpHA
XMMHUYHA BPB3Ka | XMMHYHA BPB3Ka | XUMHUYHA BPH3KA | XMMHYHA BPB3Ka
a) Bonopon H,
0) Cepen

B) Kucnopon O,

r) Amonsik NH,

8. 3pa3zere nagennTe NpeBpbIIaHNs ¢ XHMHYHH YPABHCHHSA M ' H3PABHETE.

a) Ca(OH), — CaCO,

6) Al — ALO,
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TECTOBH 3AJIAYY BbPXY TEMUTE ,,CBOMCTBA HA HEMETAJIUTE U TEXHUTE
CbEAMHEHUA“ " ,,OITA3BBAHE HA OKOJIHATA CPEJA“ (TEKYIL KOHTPO.I)

1. B koe OT mocoyeHnTe ChHeIUHEHHs CsIpaTa e

B LIIeCTA BAJEHTHOCT?
a) H S
0) FeS

B) SO,
r) SO,
2. B koii pex nMa MOCOYEHU CAMO KHMCEJIMHHHU
oxcuan?
a) SO,, SO, NO,
6) SO,, CaO, NO,

B) CaO, MgO, Al O,
r) Al,O,, SO,, SO,
3. KuceJlMHHHUTE CBOIiCTBA HA KHCEJIUHHUTE Ce
ABJLKAT Ha:

a) OTpULIATEIIHUTE XUAPOKCUAHU HOHU BHB BO-
JIEH pa3TBOP

0) TOJIO)KUTEITHUTE BOJAOPOHA WOHU BBHB BO-
JIEH Pa3TBOP

B) OTPHIIATCITHUTE KUCCIMHHH HOHU BHB BOJICH
pa3TBop

I') HAJIMYUETO Ha KUCIIOPOJ BbB BOJICH Pa3TBOP
4. B Koii pe ca noco4eHn camMo NMpoiecH, CBbp-

3aHM ¢ KPBroBpaTa Ha a30T B npupoaara?
a) HeyTpalIu3alus U JUCOIHAITUS

0) Xuaponu3a 1 MUHepaIu3alus
B) (bukcarus u KOpo3ust

') HUTpUDUKAIMS U ISHUTPUDUKAIHS

5. B koii pex ca NOCOYEHH Bb3MOKHU IPHJI0NKe-
Hus Ha ejeMeHnTa oT VIA (16) rpyna Ha nepuo-
AMYHATa cucTemMa — csapa?
a) 3a 3aBapsIBaHE U 3a HAIpaBaTa Ha OMAaKOBKHU
3a XpaHu

0) KaTo OKHMCIISIBAlll areHT U B CThKJApcKara
IPOMHUIIIEHOCT

B) B IpoIlleca BYJIKaHHU3AIUSI U B 3eMEICITUETO
noJ popmara Ha MECTUIHIN

T') 3a HallpaBaTa Ha TOPOBE U KUOPUT

6. CsipHa KHuceJIMHA MOXe A ce MOJYy4YH NpH
B3anMO/IeiicTBUE HA:

a) csipa U Boza

0) cepeH JTUOKCHU U BOAa

B) CEPOBOJIOPO/I U BOJIA

T') CEpEeH TPUOKCHU M BOJIA

7. BemectBoTto A ¢ Oe3uBereH ra3. [lpu B3au-
MOJIEUCTBUETO MY C JIpyr Oe3nBereH ra3z b, koii-
TO CHIIECTBYBa MOA (hopMaTa Ha JBE AJOTPOITHH
dbopMu B IpupoIaTa, ce mojgydaBa TBbP/IO BEIIeC-
TBO Ipu oOuxkHOBeHHU ycioBusi B. Koraro Bee-
ctBoTO B B3ammopeiicTBa ¢ Boja, ce moiydaBa
CUJTHA KUCTIOPOACHhAbprKaIIa kucenunHa I

— Hanumere xou ca Bemiectsata A, b, Bu I.

— M3pazeTe ¢ XUMUYHO YpaBHEHHE MPEBPHIIA-

Heto HAa A BB BuHa B B T.

8. loBbpiiere ypaBHeHHSITA.
a)N,+H,— B) Ca + H,SO, —
6) SO,+ Ca(OH),— 1) HNO, + KOH —
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TECTOBMU 3A1AYH — U3XOHO PABHUIIE

1. B mosiekyJs1aTa Ha a30Ta aTOMUTeE €ca CBbpP3a-
HH TOCPEACTBOM:
a) KOBAJICHTHA HETOJISIPHA Bpbh3Ka

0) KOBaJICHTHA MOJISIpHA BPb3Ka
B) IOHHA Bpb3Ka

') MeTajJHa Bpb3Ka

2. Kou ot n30poeHuTe CBOIMCTBA ca XapaKTePHHU
3a BellecTBaTa ¢ METAJTHA KPUCTAJIHA pelleT-
Ka?
a) KPEXKOCT, POXKAaBOCT U METaJIeH OJISIChK
0) M3TENIMBOCT, METaJleH OJsCHK, 100pa pas-
TBOPUMOCT
B) KOBKOCT, M3TEIJIMBOCT U OTJIMYHA EJEKTPO-
IPOBOAUMOCT
) 100pa pa3TBOPUMOCT, OTJINYHA EJIEKTPOIPO-
BOJIMMOCT M MeTaJIeH OJIAChK

3. B koii pea ca mocoyeHu camMo0 CheIMHEHUsI €
amdorepHu cBoiictBa?

a) ALO,, Al(OH),, CaO

6) Mg(OH),, Ga(OH),, In O,

B) MgO, Ca(OH),, Ga(OH),

r) Al,O,, Ga(OH),, In,O,
4. B xoe OT MOCOYECHUTE ChEeANHEHHUsI csApaTa e
B YeTBbPTA BAJIEHTHOCT?

a) H S

0) FeS

B) SO,

r) SO,
5. BbB BOAeH pa3TBOpP a30THATA KUCEJIMHA Ce
AUCOLMHUPA HA:

a) TOJIOKUTEITHU BOJOPOJHU U OTPHUIIATEIHU
XUAPOKCHUIHU HOHU

0) MOJIOKUTEIIHNA BOJIOPOIHU HOHU U OTpHIla-
TEJTHU CyJI(aTHH HOHU

B) IMOJIOXKUTEJIHA BOAOPOJIHU MOHU U OTPHUILIA-
TEJTHU HUTPaTHU MOHU

I') OTPULIATETHU BOJOPOAHU MOHU U TMOJIOXKH-
TEJIHU HUTPATHU MOHU

6. O0pa3yBaHeTO Ha KHCEJIHMHHH IbXKI0BE Ce
IbJIKH HA:
a) oTheNsiHe B aTMOc(epara Ha OKCHIU Ha XU-
MUYHHUTE €JIEMEHTHU a30T U cspa

0) oTaensHe B aTMocdepaTra Ha OKCUAHN Ha XH-
MHUYHHUTE €JIEMEHTH KaJlUuid U MarHe3uit

B) MMpOIECUTE HUTPpUPUKAIIUS U JCHUTPpHUPHKA-
st

') u3NapsiBaHe HAa KUCEIUHHU OT 3eMHara Io-
BBPXHOCT

7. XUMHUYHHUSAT eJieMeHT A uMa 4 eJIeKTPOHHH

CJI051 U 2 eJIEKTPOHA BbB BHLHIIHMAT CH eJIeK-

TPOHEH CJIOH.
Omnpenenere KOM € XUMUYHHUSAT €JIEMEHT A
B KOs I'pylla U KOW IIEpUOJ HA MEPUOANYHATA
CHUCTEMa C€ HaMHUpPA U TOCOYETE KOSl BAJICHT-
HOCT IIPOSIBSIBA B CBOUTE ChEINHEHHUS.
Omnpenenere KOJIKO NPOTOHA MUMa B SIAPOTO CU
XUMUYHUSAT €JIEMEHT A M U3pa3eTe ChC CXeMa
0 Balll U300p CTpOEXa Ha MPEANOCIEAHUS U
Ha TOCJIEAHUS CIIOM OT €JeKTPOHHAaTa My 00-
BHBKA.

8. JloBbpiieTe ypaBHEHUSAITA
a)N,+0,—
0) Al + HCI —
B) CaO + CO,—
r) KOH + H,SO,—
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OT KHUMI'ATA 3A YYUTEJIA 1 OT YYHEBHUKA

9. OTTOBOPHU HA TECTOBE U1 3ATAYAN

9.1. OTTOBOPHU HA TECTOBE U 3AJIAYU OT KHUT'ATA 3A YUUTEJIA
CkaJjiara 32 OlleHAIBaHeE:

TOYKHU OLIEHKA Brnpoc ¢ uzbopen orrosop — 1 1. (0061110 6 T.)
0-3 cnad BaIpoc ¢be ¢cB00OIEH OTTOBOp — 2 T. (00110 4 T.)
4 cpeaeH O611 6poii Touku — 10

5-6 T00Bp

7-8 MHOTO TOOBD

9-10 OTJIMYECH

TECT - BXOJIHO PABHUIIE

BBIIPOCU 1 2 3 4 5 6
OTIroOBOpHU B r §) a T B

(6 BbIIPOCaA 1O

7. a) Kanuii K;

1 Touka = 6 TOUKH)

0) meTai;

8. a) 2Na + 2HCI — 2NaCl + H,;
(2 mo 1 Toyka = 2 TOYKH)

B) K O;

r) M(K,O) =94 (4 mo 0.5 TouKku = 2 TOYKH)
0) 2NaOH + CO, — Na,CO, + H,0

TECTOBU 3A1AYU BbPXY TEMMUTE ,,CTPOEXX HA BEHIECTBOTO*
M ,,CBOMICTBA HA METAJIUTE U TEXHUTE CBhEJIUHEHUA“ (TEKYII] KOHTPOJI)

BBIPOCH 1 2 3 4 5 6
OTTOBOpPHU 0 B r 0 a r
(6 Bbnpoca no 1 Touka = 6 TOUKH)
7. Buna Ha KOBaJICHTHATa Bpbh3Ka B JIAJICHUTE BEIIECTBA, OTOCISI3aH ChC 3HAKA +, €:
BemiectBo Kosanenrna Kosanenrtna Kosanentna Kosanenrtna
(bopmyma) npocTta CJI0’KHA MOJISIpHA HEToJIsIpHA
XMMHYHA Bpb3Ka |XMMHMYHA BPb3Ka |XMMHYHA BPb3Ka |XMMHUYHA BPb3Ka
a) Bomopon H, + +
0) Cepen N n
tpuokcua SO,
B) Kucnopon O, + +
r) Amonsik NH, + +
(8 mo 0.25 Touku = 2 TOYKH)
8. a) Ca(OH), + CO, — CaCO, + H,0; 0) 4Al+ 30, — 2A1,0,

(2 mo 1 Touka = 2 TOUKH)
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TECTOBMU 3AJIAYM BbPXY TEMUTE ,,CBOMCTBA HA HEMETAJIUTE U TEXHUTE
CBbEAUHEHMUSA“ U ,,OITA3BAHE HA OKOJIHATA CPEJIA“

BBIIPOC 1 2 3 4 5 6

OTTOBOD r a 0 r B r

(6 Bbnpoca no 1 Touka = 6 TOUKH)

7.A=S50,b=0, B=S0,T"=H,SO,
4x0.25=1T1)
SO, +0, — 280, (0.5 1) SO, +H,0— H,SO, (0.51)

8.a) N, +3H, — 2NH, B) Ca + H,SO, — CaSO, + H,
0) SO, + Ca(OH), — CaSO, + H,0 r) HNO, + KOH — KNO, + H,0
4x0.5=2T1)

TECTOBU 3AJAYU — U3XOTHO PABHUIIE
BBIIPOC 1 2 3 4 5 6

OTTOBOp a B r B B a

7. — XumuyHuAT enemeHT A e kanui Ca. (0.25 1.), Toit ce Hamupa BbB IIA rpyna (0.25 1.), Ha [lepu-
oJIMYHaTa cucTema, ueTBspTH nepuos (0.25 T.) u nposiBsBa MOCTOSTHHA BTOPA BaJIEHTHOCT B CBOUTE
cweaunenus (0.25 T.).

— Kanmusat uma nopenen nomep 20 cienosarenno uma 20 nporona B siapoto cu (0.5 T.),
cxema (0.5 T.).

SO, +0, — SO, SO, +H,0 — H,SO,

8.a) N,+ 0O, — 2NO B) CaO + CO, — CaCO,
0) 2Al + 6HCI — 2AICI, + 3H, r) 2KOH + H, SO, — K., SO, + 2H,0
4x0.5=2T1)
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9.2. OTTOBOPHU HA TECTOBUTE 3ATIAYU 3A KOHTPOJI U OIIEHKA B YYEBHUKA

BXO/IHO PABHUIIIE
Bapmuanr 1
3aj1aua 1 2 3 4 5 6
OTTOBOPHU 0 0 B 0 0 r

. JIuncpamm AYyMHU: KUCCJIa, MAJIMHOBOYCPBCH, HATPUCB XJIOPUJ, HCYTpaJIn3alusd

.a) Na,O +2HCI — 2NaCI + H,0; 6) Mg + 2HCI — MgCIL, + H,
Bapmuanr 2
3ajada 1 2 3 4 5 6
OTrOBOpHU B B r B a 0
. JluncBamm nqymMu: OCHOBHA, CUH, HATPHUEB XJIOPH, HEYTpaIU3alUs
.a) 2Na + 2HCI — 2NaCI + H_; 6) CuO + 2HCI — CuCL, + H,O
CTPOEXK HA BEIIECTBOTO
Bapmuanr 1
3aj1a4a 1 2 3 4 5 6
OTTOBOPH 0 B a a r 0
.N,, CI,
. Ceoticmeéo 1 — TeMII. Ha TOTIEHE; Cesoticmeo 2 — pa3TBOPUMOCT
Bapmuanr 2
3aj1aya 1 2 3 4 5 6
OTTOBOPH r B a B 0 B
. HCI, HI
. Ceoticmeo 1 — TBBPIOCT; Ceoticmeo 2 — KOBKOCT
METAJIA OT 1A U IITATPYIIA HA IIC U TEXHU CBbEIUHEHUSA
Bapmuanr 1
3aja4ya 1 2 3 4 5 6
OTTOBOPH a r B 0 a B
7. CaO + CO, — CaCO,; CaO + 2HCI — 2CaCl, + H,0
8. CaSO,.2H,0, Ca0, Ca(OH),, CaCO,
Bapmuanr 2
3a7aya 1 2 3 4 5 6
OTrOBOpHU 0 B r B r a
- Mg + CI, — MgCL; 2Mg + O, — 2MgO

. KQJIIUEB JTUXHUIPOKCHU], KAIIIHEB KapOOHAT, KaJI[MeB OKCUJI, KaIIUEB CyadaT
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HEMETAJIA OT VIA U VA T'PYIIA HA IIC U TEXHU CBEJIUHEHMUSA

Bapuanr 1
3azaya 1 2 3 4 5 6
OTTOBOPHU 0 a a a r r
7. A — capa, b — kucnopon, B — cepen auokcun, I — cepeH TprOKCU
8. A —azor N, +0,—— 2NO N, +3H, —— 2NH,
Bapuant 2
3a7a4a 1 2 3 4 5 6
OTTOBOPHU 0 r a 0 a r
7. A — azor, b — xucnopon, B — azoren oxcu, I' — amoHsK
8. A —csapa
HN3XOJHO PABHUIIE
Bapmuanr 1
3aja4ya 1 2 3 4 5 6
OTTOBOPH 0 a r B a a
7. Cl, — KOBaJIEHTHA, HETIONAPHA, IpocTa Bph3ka;  CO, — KOBaJEHTHA, MOJIIPHA, CIIOKHA BPb3Ka
8. CaO + 2HCI — 2CaClI, + H,0 2Na +H,SO, — 2Na,SO, + H,
Bapmuanr 2
3aja4ya 1 2 3 4 5 6
OTTOBOpPHU B 0 0 r 0 B
7. N, — KOBaJICHTHA, HEMOJIAPHA, CIIOKHA Bpb3Ka;  H,S — KoBasieHTHa, m0JIspHa, NpOCTa BPh3Ka

. SO, + Ca(OH), — CaSO, + H,0

2KOH + H,SO, — K,SO, + 2H,0
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9.3. OTTOBOPHU HA 3AJTAYUUTE OT PYBPUKATA ,,IIpuioxkere HaAy4eHOTO* B ydeOHUKA

Ypok 1.4
1. 3am0TO €NEeKTPOHUTE 3aITbIBaT CIOEBETE N0 Pella Ha HapacTBaHe Ha TsXHaTa eHeprus, a K-cio-

ST € C Hall-HUCKa CHEpIUs.

\v/v

Na Cl

N 00 =
N 00 N

Ypok 1.5
1. 3amoTo uMaT euH U ChI OPOIl IIEKTPOHU BbB BHHIITHUS €JICKTPOHEH CIIOM.
2. Haii-Beue B IVA u VA. B X mMa eJ1€MEHTH KaKTO ChC CBOMCTBA HAa METaJIu, Taka M HA HEMETa-
nu. ToBa e Taka, 3aI10TO MPH IO JICKUTE €JIeMEHTU B TE3U IPYNH OpOST HA €JICKTPOHHUTE CIIOEBE
€ C 2 WM TIOBeUe MO-MaTbK OT OpOsi Ha BHHIIIHUTE €JIEKTPOHH, TIOKATO MPHU MO-TEKKUTE CIIEMEHTH
OpOsIT Ha EJICKTPOHHUTE CIIOEBE € PABEH Ha WIIM MO-TOJISIM OT OpOsi Ha BHHIITHUTE EICKTPOHH.

Ypok 1.6
1. 6p. p* (,Li) = 3; op. p* (,0) =8, 6p. p* (,,Mg) = 12; op. p* (,I) =353
2. 6p. n° (;He) = 2; op. n° ("2C) =7; 6p. n° ("{0) = 8;; op. n° ('3F) = 10;
op. n° (}Na) = 12; op. n° (3yCa) = 20; 6p. n® (3sFe) = 28;; op. n° GeFe) = 30
3a)d=12; 6) A = 63:; B) A =31
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Ypox 1.7

/S\
H-H; B—Br; H H; O=C=0.
[Tpoctu Bpb3ku uma B: HF u H, 0.

Ypok 1.8 1. Wouna e Bpb3kara B chequnenusta: NaCl, CaF,, NaH, Na,O.

rpemka B TeKCTa IMonmpaBeH TEKCT

camo MeDICOy NOA0HCUMETHU UOHU M&’)fC()y nojiosiccumeslHu u ompuyameinu tOHU

061(4& €JIEKMPOHHA 0601IKA eJleKkmpocmamuiyio npuesiudaHe

eOHaKea CJIICKTPOOTPULATCIIHOCT pasiudra CICKTPOOTPULATCIIHOCT

MHOYECTBO eIeKMPOHHU OBOUKU MHOXECTBO e1eKmpPOHU

6CAKA €JIEKMPOHRHA 0801IKA BCEKU €JIEKMPOH

nojiosuHama om cevpsanume BCUYKU C6BP3AHU

Ypok 1.9
Kpucraana pemerka | IIpumep 3a BemecrBo

aTOMHa rpaduT, IMaMaHT

MOJIEKYJTHA fon, csapa

HOHHa HATpPHUEB XJIOPUJI, KaJIIHeB (HIyopua
MeTaHa KEJIS30, Me/I

aMop(hHO BEIIECTBO

CTBKJIO, BOCBK

Ypok 1.10
1. Kosanenmua; cr0x*CHA; HENONAPHA; NONAPHA; NPUBTUYAHE; NPOMUBONONONCEH;, LIOHHA; MEMATHA.
2. HNme Ha BemectBoTo | Mosekyiana ¢gopmyna |CrpykrypHa popmyna
a) |Oopom Br, Br-Br
0) |kucrnopoo O, 0=0
B) |asom N, N=N
r) CepoBoaiopos HS S
(nuBomoponeH cyndun) 2 H H
) bpomoBogopon HBr H-Br
(BomopozaeH 6pomu)
e) |Boma H,O 0 H
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3. Mouexyia Buj xoBanieHTHA Bpb3Ka
crniopen Opost Ha oOuTe CIIOpEN EIEKTPOOTPULIATEII-
€JIEKTPOHHM JIBOMKNU HOCTTa Ha CBbP3aHUTE aTOMU
a) |H-H pocra HETIOJIApHA
(enuHMYHA)
6) |H-I pocra MOJIsIpHA
(enuHMYHA)
B) |N=N ClIOXHA (TpoitHa) HETOoJIsIpHA
r) |0=C=0 CJIOKHM (JBOMHM) MOJIIPHU

4. a) KOBaJICHTHA HEMOJSPHA CI0XKHA; 0) KOBAJCHTHA HEMOJSPHA CI0KHA; B) KOBaJIEHTHA MOJIIPHA
MPOCTa; I') KOBAJIGHTHA MOJISIPHA CJIOXKHA; 1) KOBAJIEHTHA MOJISIPHA NIPOCTA; €) KOBAJIEHTHA MOJspHA
pocra.

Ypok 2.1

3anaua 1. [lorBepaere win oTxBbpieTe aaaeante TBbpAcHUs ¢ BAPHO wnin HEBAPHO, kato o6oc-
HOBETE OTTOBOpA CH.
a) BAPHO
6) HEBAPHO — IlonyuyaBa ce crenunenueto BaO.
B) BAPHO
r) HEBAPHO — IlonyuaBa ce cos — KaJlueB JUXJIOPU.
n) HEBAPHO — [TonyuaBat ce Marue3ueB IUXJIOPHUI B BOJOPO/I.

3apaua 2. Onpenenere HenzBecTHUTE BemecTBa A, b, B u [’ B mocoueHnTe XUMUYHU peakluud U U3-

paBHETE ypaBHCHHATA.
A-0, b-CaCl,B-HClulI - MgCl,

2H,+0, — 2H,0 Ca + Cl, — CaCl, 2Ca+0,— 2Ca0
Ca + 2HCI — CaCl, + H, Mg + 2HCI — MgCl, + H,
Ypok 2.2

3anl. Kou ot cnennure TBBpaeHus ca Bepau? Otrosopete ¢ BAPHO nnu HEBSAPHO. O6ocHoBeTe
OTroBOpA CH.

a) BAPHO

0) BAPHO

B) HEBSJIPHO — Touno o6parHoTo: Heracena Bap mpu B3auMo/JelicTBHE ¢ BoAa 00pa3yBa raceHa Bap.
r) BAPHO

n) HEBAPHO — nony4aBa ce npu B3auMoJIeiiCTBIE Ha KalI[UEB OKCU/] C BBITIEPOJICH TUOKCHUI.

e) HEBAPHO — KanmueBusiT OKCHA MpU B3aUMOJCHCTBHE ChC CONHA KUCEIMHA 00pa3yBa COJNTa
kanuueB auxiaopua CaCl, u Bona.

3apn. 2. [locraBere choTBeTHUTE (POPMYIIM HA BEIIECTBATA B XMMUYHHUTE YPABHEHUS M T'M U3paBHETE.
a) 2Ca+ 0O, — 2Ca0
0) CaO + H,O — Ca(OH),
B) CaO + CO, — CaCO,

r) CaO + 2HCl — CaCl, + H,0
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Ypok 2.3

1. BHumarenHo npoyerere JajeHNs TEKCT U MOAUYEPTaNWTEe AOIyCHATUTE 6 XMMHUYECKH rpemku. Hanu-
LIETE BEPHUTE OTTOBOPH.
Heracena Bap — KajiueB OKCU, Ce€ I0JIy4yaBa IIpU IPSIKOTO B3auMozeiicTBue Ha MeTtana Ca ¢ Kuc-
nopox. Ilpu racenero na oxcuma CaO, (CaO) ¢ Boxa ce noy4asa raceHa Bap — KaJllMeBa OCHOBA
CaOH. (Ca (OH),) Boanusar 1 pa3TBOp ouBeTsABa (h)eHONPTaTeHHA B CUH (MAIMHOBOYEPBEH) IIBAT.
[Ipu B3aumonericTere Ha racena Bap cbe conna kucennna HCl ce nomyqasa conra CaCl, u ce otze-
ys1 Bosiopont.(Bona) Ilpu ,,kapGonaruzupane’ Ha Kanuuesa ocHoBa ¢ okcuaa CO (CO,) ce nomyvasa
COJITA KAJIIMEB XJIOPUJL (KaIIueB kapOooHar), uusro ¢popmyia e CaCO,.

2. Onpenenere kou ca Heu3BecTHUTE BeliecTBa A, b u B B cxemara. M3pasere Tpure peakuuu ¢ Xu-
MUYHH ypaBHEHUS.
A — Ca0O; b-CO,; B -H,0;
CaO + CO, — CaCO,; CaO + H,0 — Ca(OH),; Ca(OH), + CO, — CaCO, + H,0

3. U3pazere ¢ XUMHUYHU ypaBHEHUs peaKIMUTe OT mpexoaa. Omnpenenere Kol OT MpoLecuTe € HeyTpa-
JU3ALMS:
1. Ca+ Cl, — CaCl, nnu Ca + 2HCl — CaCl, + H,;
2.2Ca+ 0, — 2Ca0; 3. Ca0 + H,0 — Ca(OH),;

4. Ca(OH), + 2HC1 — CaCl, + 2H,0 — Heyrpanu3zanus
Ypok 2.4. (ynpaxxkHeHue)

3agaua 1
A-5b-4B-1;I'-2; -8 E-9;/ K-3;3-7,U1-6
3amaua 2.
OcnoBuu okcuan — MgO, CaO, SrO; Ocnosnu xuapoxcuau — KOH, Ba(OH),, Ca(OH),.

3amaua 3.
Bepuure nymu u popmysu B TBbpACHUSATA Ca:

a) Crenunenrero MgO e 0CHOBEH OKCHJ], KOWTO € Hepa3TBOPHMM BbB BOJIA;

0) Kanmmuesust okcug CaO e u3BeCTeH Karto ,,HeraceHa* Bap u ce oOpasyBa IIpy B3aUMOCHCTBHE
Ha MeTajna Ca ¢ kueJiopoa. To e BenecTBo ¢ HOHEeH CTPOEeK.

B) BonuusaT pasteop Ha 6apues auxuapokcuasT Ba(OH), uma pH>7. bapuesara ocHoBa ce auco-
uKrpa Ha GapueBH MOJIOKUTEHM iHoHU Ba** 1 Ha xunpokcuaau orpunareasu OH fionu.

3agaua 4.
B’b3M0)KHI/ITC peaKHI/II/I, 1/13pa3eH1/1 C XUMHUYHU ypaBHeHI/ISI, ca.:

a) KaJIlUK ¥ COJTHA KUCEJIMHA Ca+2HCl — CaCl2 +H,;
B) Kajuesa ocHoBa u conna kucenuna Ca(OH), + 2HCl — CaCl, + 2H,O;

1) KaJIMeB TUXUIPOKCU U BBITIEPOJICH TUOKCH]T Ca(OH)2 + CO2 — CaCO3 + HZO — Ta3u peaxkuus
ce Hapuya ,,kapOOHaTHU3MpaHe Ha BapHa Boja™;

¢) kanuues okcua v Boga CaO + H O — Ca(OH),

3agaya 5
Henssecrnure Bemecrsa ca: A — CaO; b — Ca(OH),;

CaO + H,0 — Ca(OH), — racene Ha Bap
Ca(OH), — Ca’* + 20H" pH>7;unjukarop peHondranent — MaJTMHOBOYEPBEH LIBAT
Ca(OH), + CO, — CaCO, + H,O — kapbonaTusupaHe Ha BapHa BOJa
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3amaua 6

W3paBHEeHNTE XMMUYHY YPaBHEHHUS ca:

CaO + H,0 — Ca(OH),

CaO + CO2 — CaCO3
Ca(OH), + 2HCI — CaCl,+ 2H,0

Sagaua 7

JluncpamuTe 1ymMu U GOpPMYIIU B 1aJIeHUS TEKCT ca:

Ca+2HCl — CaCl2 +H,
Ca(OH), + CO, — CaCO, + H,O.

a) KanmmeBus okcuy € 0CHOBEH OKCHI, H3BECTEH B CTPOHUTEIICTBOTO KaTo HeraceHna Bap. [lpu ,.,ra-
CEHETO™ My ¢ Boa ce nonyyasa cheaunennero Ca(OH),, uneTo HauMeHOBaHUE € KaJIIIHEB TUXH-
JAPOKCHUJ, U3BECTHO B ITPAKTHKATA KaTO raceHa Bap.

0) Bomuusar pa3teop Ha Ca(OH)2 onBeTrsiBa JakMyca B CHH IIBST, a peHoI(PTaIenHA B MaTHHO-
BouepBeH UBAT U uMa pH >7. [Ipu B3aumMoaeicTBHE ChC COJIHA KMCEIMHA IPOTHYA ITPOLIEca Hey-
Tpaau3zauus. [lonyyaBa ce chbeIMHEHNETO KAaJIMeB IMXJOPH] U ce oTaens Boaa. Kanuuesara

OCHOBA € OCHOBEH XMJIPOKCHU].

3anaua 8
[TombnHeTe nagenara TabiauIa Taka, KAKTO € MOCOYCHO B IbPBUS MIPUMED.
BemecTBo XHUMHYHH B3aHMOJAEHCTBHUSA C:
Crpoex
DopMv.Ia Haumeno- 0, Co, HCI
pMy BaHHe (kuciaopon) (BBIJIepOeH TMOKCHA) |  (COJIHA KUCeJMHA)
Meranna Ca+2HCl —
Ca Kanuui KpHUCTaTHA 2Ca+ 02 — 2Ca0 a
pelierka — CaCl, + H,
CaO + 2HCl —
Ca0 Kamwes | o pen Ca0 + CO, — CaCO :
OKCHJI 2 3 — CaCl, + H,0
2NaOH + CO, — NaOH + HCl
NaOH Harpues fioHEeH a 2 4 -
XHAPOKCH] — Na,CO, +H 0 — NaCl+ H,0
Meranna Mg + 2HCl —
Mg Marues3uil | kpucraigHa Mg +0, — 2MgO &
pemieTka — MgCl, + H,
Ca(OH), + CO, — Ca(OH), + 2HCl —
Ca(OH), Kammes HoHEeH (OH), 2 a(OH),
XHAPOKCHI — CaCO, + H,0 — CaCl, +2H,0
3anaua 9

N3paszere ¢ XUMUYHH ypaBHEHUS PEAKIIMUTE B IIPEXOAUTE:

a) 1.2Ca+0,— 2Ca0; 2. Ca0O + H,0 — Ca(OH),

3. Ca(OH), + 2HCI — CaCl, + 2H,0 4. Ca+ Cl, — CaCl, unn

Ca + 2HCI — CaCl,+ H,

0) 1.2Ca+0,— 2Ca0 2. CaO + 2HCl — CaCl, + H,0

3. Ca+Cl, — CaCl, 4. Ca+2HCI — CaCl, + H,
B) 1.CaO + CO, — CaCO, 2. Ca0O + H,0 — Ca(OH),

3. Ca(OH), + CO, — CaCO, + H,0 4. Ca(OH), + 2HCI — CaCl, + 2H,0
r) 1.Ca+ Br, — CaBr, 2.2Ca+0,— 2Ca0

3. Ca0 + 2HBr — CaBr, + H,O 4. Ca+H, — CaH,
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m) 1. Ca(OH), + CO, — CaCO, + H,0 2. CaCO, — Ca0 + CO,

3. CaO +2HBr — CaBr, + H,O 4. Ca(OH), + 2HBr — CaBr, + H O
e) 1.Ca+H,— CaH, 2. Ca+CI, — CaCl,
3.Ca+S — CaS 4. Ca+ HCI — CaCI, + H,
3anaua 10

A-CaCl;b-Ca;B-CaO; I -H,0
Ca + CI, — CaCl; CaO + 2HCI — CaCl, + H,0

Ypok 2.6. (ynpaxkHeHue)
1. a) He; 0) /la; B) He; r) [a; o) He.
3. a)Ca+2HCl — CaCl, + H,
0) 30,+4 Al - 2 AL,O,
B) Mg + Cl, — MgCl,
r) 2Al + 6HCI — 2AICI, + 3H,
4. JluncBamuTe AyMH, 3HAIM U YHCTIA Ca:
a) mar"esuii; 2A; nocieneH; nojgoxkuTeneH; 2+; p = 12, e =12, A = 24; merau;
0) uetBbpTH; 2A; 20; p" = 20, n’°= 20.
5. A—-4,b-3;B-6;T-9; -7, E—2;K-5;3—1.
6.a) 2Mg + O, — 2MgO;
Mg + Cl, — MgCl;
Mg +2HCI — MgCl, + H,
0) 2Ca + O, — 2Ca0;
Ca + Cl, — CaCl;
Ca + 2HCI — CaCl, + H,
B) 4Al + 30, — 2A1,0,;
2A1+ 3Cl, — 2AICL;
2Al+ 6HCl — 2AICI, + 3H,

7. a) Mg+ 2HCl — MgCl, + H,
0) He mpoTHYa, 3aI0TO AJIKAJI03EMEH MeTajl He B3aUMOJICHCTBA C ajKallHa OCHOBA;
B) Ca + Cl, — CaCl,;
r) 4Al+30, — 2A10,;
1) HE TIPOTHYA, 3aI[0TO ATYMHHHAN HE B3aMMOJICHCTBA C KHCEITMHEH OKCHUI,
¢) 2Mg + O, — 2MgO
Ypok 2.7
1. /InamyMUHUEBUST TPHOKCH]T HE MOXKE J]a B3aMMOJICHCTBA C BOJIa, 3aII0TO € HEPa3TBOPHM B Hesl.
Toli e am(poTepeH oKkcuI 1 B3auMojieicTBa ¢ kucennHu. C OCHOBH B3aUMOJICHCTBA, KaTO CE MOJTY-

daBaT aJIlyMUHHCBHU COJIU C ITIO-CJIOKCH ChCTAaB. B3aHMOHeﬁCTBHCTO Ha OKCHJa € HCBB3MOXXHO, 3a-
IoTO AJIYMHWHUAT o6pa3yBa CIUH-COAMHCTBCH OKCHU/I, B KOMTO € OT TpETa BAJICHTHOCT.

58



2.a)l. 4A1+ 30, — 2AL 0,
2. 2AI(OH), narpssane — AL O, + 3H,0
3. ALO, + 6HCI — 2 AICI, + 3H,0
4. 2A1+ 6HCI — 2 AICI, + 3H,
5. AI(OH), + 3HCI — AICI, + 3H,0
0) 1. 4Al + 30, — 2AL0,
2. 2AI(OH), narpseane — AL O, + 3H,O

whn B~ W

Ypok 3.1

. AI20, + 2NaOH — 2Na AIO, + H,0
. Al +NaOH + H,O — Na AIO, + 3H
. AI(OH), + 2NaOH wuarpssare — NaAIO, + 2H,0

1. JIuncBamure AYMHU 110 pClia Ha NOIMBbJIBAHEC Ca: Hememdaiiu, capa, alomponHu qbopjwu; MHO20

HUCKA.

Ypok 3.2

Bepen otrosop

Tbpcena 000cHOBKA

HE Te ca nemeranu ot VA (15) rpyna Ha [lepuoandnara cucrema.

JA [Ipu onpenenenu ycioBust Moxe Aa Ob/I€ U B TEUHO ChCTOSIHUE.

HE HGI‘OBOTOUBO,D;OPOI[HO chepunenne Gocdun PH, ce momyvasa He upe3 JUPEKTHO
B3aUMOJICVCTBUE C BOJOPO/I, @ IO KOCBEH IIBT.

JA [TonmyuaBa ce npu cienuanHy yCIOBUA.

JA ®ochopsT 00paszysa omle €IMH OKCUJ] B HETOBaTa neta BajgeHTHocT PO,

Ypok 3.3. 3an. 1

Bepen oTrosop

Tbpcena 000cHOBKA

HpI/I BB3MOXHOCT 3a o6pa3yBaHe Ha HAKOJIKO OKCHJa ITPU HEMECTAJIMTE C YBCIIMYa-

A BAaHE HA IOPEIAHKS HOMEP OKCUIUTE IPEMUHABAT OT HEYTPAIHU B KUCEIUHHU.

HE Te ca KMCETMHHU OKCH]IH, 3a10TO B3aUMOJECHCTBAT C BOAA, OCHOBHU OKCUJIH U
OCHOBH.

HE Te B3auMoaelicTBaT ¢ BOJIa, OCHOBHM OKCHUJIU 1 OCHOBH.

HE CepHMAT TMOKCUA MOKE J1a B3aUMOJIEHCTBA AOIIBIHUTEIHO C KUCIOPOJ 10 CEPEH
TPUOKCHULL.

A JlokaTo Ha CEpHUAT TPUOKCHUJ ChOTBETCTBA CAPHA KUCEIIMHA.

HE Toli e 051710 KPUCTATHO BEIIECTBO.

JA ITomyuasa ce mpu B3aMMOJEHCTBUE HA a30TEH OKCHUJL C KUCJIOPOI.
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33Il. 2. BepHI/ITe AYMU: KUCEIUHHU 01<cu0u, KO6AJl€eHNHU, OCHOBU, CEPEH mpI/lOKCMC), A30NnHA Kuceiaura.

Ypok 3.4
1. ITocnenoBaTenHOCTTa OT TEPMHHH €:

HeMemanu, alompontu hopmu, aromponus, capama, a30mvm, cepeH OUOKCUO, cepeH MPUOKCUO.

22A-6b-2;B-7;T-5A—-4,E—1,K-3
3. IlocnenoBarenHOCTTa OT TEPMUHHU €:
Memanu, arlomponHu, ceper OUOKCUO, cepeH MPUOKCUO, CAPHA KUCETUHA

4.N,+0, — 2NO
N, +3H, — 2NH,
SO, +H,0 — H,SO,
Ca(OH), + SO, — CaSO, + H,0
5.A -4, b-5; B-1; r-7 -2 E -3; K-8
6. Fe + S — FeS
S+0,— SO,
250, + 0, — 280,
SO, +H,0— H,SO,
S+ H2 — st
Ca(OH), + SO, — CaSO, + H,0
7.A=H,b=N,
N, +3H,— 2NH,
8.5+0,— SO,
Fe+ S — Fes
S+H,—HS
9. 1. Azort; 2. Kucnopon; 3. Cspa; 4. Cyndun; 5. Xnopun. 6. Jlnokcus.
Ypok 3.7
1. KOBaJIEHTHH; MOJICKYIIHO; HOHU; YePBEHO; HUTPATH.
2. A—NaNO,; b —Ca(NO,),
HNO, + NaOH — NaNO, + H,O;
2HNO, + Ca(OH), — Ca(NO,), + 2H,0
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Ipunoorcenue 2

HNCTOPUYECKU CBEJAEHUS 3A OTKPUBAHE HA IIO-BA’KHUTE XUMHWYHU EJIEMEHTU
CokparnieHus: ap. — apaOCKu; Ip. — TPBIKU; JIaT. — JATUHCKU; HEM. — HEMCKHU

HanmeHoBaHmne FopgnHa Ha OT KOro 1 Kbpe e OTKpuT Mpousxopn Ha
Ha e/ieMeHTa OTKpuBaHeToO (I/IJ'IIII Kak e nonyqu) HanMeHoBaHNeTo
Asot 1772 L. Poabpdopa, [x. Mpuctau, 1787 1. A. laBoa3ue npegnoxun UMeTo asot — OT rp.
X. KaBenpuu, K. Weene, A. JlaBoasue n3cnegganu 308"
(bCTaBa Ha Bb3AyXa 1l Hapuyany asota ,3agyLLnvs”, — XUBoT, ,a" —
,OTPOBEH", oL, pa3BaneH”. OTPULiAHME, T. €. Be3KU3HEH
AnymuHmii 1825 X. K. Epcren — Heuncr Al nat. ,anymeH” — crunua
1827 0. Boonep — umcr Al ot AICI, u kanuii.
AnTumoH - [ipestute wymepu ot S S.. rp. ,aHTemMoH" — ugeTe (Kpuctanue Ha Sb.S,
MPUIKYAT Ha LiBeTe)
Apcen Xl 8. Jomunukanckuat moHax Anbept Maryc otzens rp. ,ApCeHUKOH" — peanrap As S,
apcer ot As 0,.
Actar 1940 [. Kapcen, K. MakeH3u n rp. ,acTatoc” — HeycToituns
E. Cepre — upe3 06mbuBaHe Ha ucmyT-209 ¢
a-yactuup.
bapuii 1808 X. eiiBun — ot 6apues cyndar. rp. ,6apoc” — TeXbK
bepunuii 1828 0. Boonep u A. biocu — upes pegykuua Ha Bedl, ¢ 0T MilHepana bepun
Kanuii.
Bucmyr 1739 . Mot Hem. ,6ucmyT” — 6an meTan
bop 1808 K. Teit-Miocak u 1. Teap — oT 6opHa KucenmHa ap. ,6opak” — bnecta
Kanuil.
bpom 1826 A. banap — ot MopckaTa Boga. leii-liocak — 6pom 0T rp. ,6poMoc” — 3N10BOHeH
Bopopog 1766 X. KaBeHauw — 0T MeTan 1 CApHa KncenmHa. BOZOPOA — ,paxAaLL Boga” (Mpy B3aumopeiicTBie ¢
kucnopog)
Bbrnepon - B bnboka ipeBHOCT — BBIMIEH, ANAMaHT, rpadu. 0T BbI/IeH
[anuii 1875 Jexok e boabogpaH — npu cnekTpaneH aHanu3 Ha nat. ,fanua” — gpeBHo ume Ha OpaHuya
LIMHKOBA pyza.
['epmaHuii 1886 K. BuHknep — B MuHepana aprupogur. B YecT Ha lepmaHuna
Kenszo B abnboka apesHocT. CAHCKPUTCKN , Kandxa“ — MeTan, pygav xen’ —
bnecta
Whwii 1863 T. Puxtep u 0. Paiix — npu cnekTpaneH aHanus Ha 0T LiBETa Ha MHAWTOBOCUHATA IMHIA B (MIEKTHPA
LIHKOBM PyAM.
fog 181 b. Kyproa — B nenenta Ha MopcKku BOZOPaCH. rp. ,iofec” — BuoneToB
Kanaii - B 1bnboka apeBHocT. -
Kanwit 1807 X. [leiiBu — upe3 enekTponu3a Ha croneHa KOH. 1810 . Xunbept 0T ap. ,ankanu” — cunHa oCHoBa
Kanuwit 1808 X. lleiigu — upe3 enextponu3a Ha cronena Ca(OH) . nat. ,Kankc" — Bap, MeK KaMbk
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HaumeHoBaHue FOAMHa Ha OT Koro n KbAe e OTKpuTt I1pov|3xon Ha
Ha e/ieMeHTa OTKpMBaHeToO (nnn kak e nonyqu) HanMmeHOoBaHNeTo
Kucnopog 1774 K. Weene pasnara Mg(N03)Z, KNO, u ap. Jox. Mpuctau A.]1. NlaBoaswe — paxzaLy kucenuHa
pasnara Hq0.
TuTuia 1818 X. [leiigu v bpange. rp. ,JUTOC" — KAMBK
Marxe3uii 1808 X. [leiBu — B CbeANHEHNS HA MarHe3ns. B YeCT Ha rpbLkud rpag MarHesns
Men - B abn6oka apesHocT. nat. ,kynpym” — ot 0-B Kunbp
Hatpuii 1807 X. [leiiBn — upe3 enekTponu3a Ha cronexa NaOH. rp. ,HaTpoH" — cofa
Onoso - B 1bn6oka apeBHocT.
MonoHmii 1898 Mapus u Tnep Kiopu — B MuHepana nex6nexpa. B yecT Ha lonwa
Paguii 1898 Mapua n Muep Kiopn — B ypaHoBa pyza. nar. ,paguyc’ — by
Pybugmii 1859 P. Byn3eH uT. KupxoB — B MiHepana nenuzonuT upe3 nat. ,pyouanyc’ — TbMHouepBeHo
CMeKTpaneH aHanus.
(enen 1817 1. 9. bepuenmyc — B wnama, 06pasysaH npu rp. ,CeneHa” — nyHa
MPOV3BOACTBO Ha CAPHA KUCeNHa.
Canauwin 1823 1. 9. bepuennyc — amopde cunuumii; Cent-Knep- nat. ,cunekc” — KpembKk
1855 [JleBUn — KpuctaneH CunMuuii.
(pebpo - B gbnboka apeBHocT. NaT. ,apreHTym” — 0T CAHCKpUTCKaTa ,aprata’ —
(BETB, ACEH, ban
(TpoHuwii 1790 Kpadopa — B MuHepana CTpoHLnaHuT; B uecT Ha rp. (TpoHumaH (LLotnanaua)
1824 M. [laHep — upe3 peaykuua Ha Sr0 c Al
(apa - B gbn6oka apeBHocT. 0T CAHCKPUTCKOTO ,CMpo”
Tanuit 1861 Y. Kpykc — B 0TNagbLmTe OT NPOM3BOACTBOTO HA CAPHA rp. ,Tanoc” — 3eneHa gelika
KMCeNHa Ype3 CeKkTpaneH aHau3.
Tenyp 1782 Mionep ¢oH PalixeHLuaiiH— 0T MiHepana CANBaHUT. nat. ,Tenyc”’ - 3ema
Onyop 17N K. Weene; rp. ,$Topoc” — paspyLuasaLy
1886 A. MyacaH — upe3 enekTponu3a Ha HF.
Oocop 1669 X. bpaHT — 0T KOHCKa ypuHa, MACHK U AbpBeHH rp. ,dochopoc” — cBeTNOHOCeL
BbINLLA.
OpaHuwii 1939 M. Mepeii — npu pa3nagane Ha akTUHHA. B yecT Ha OpaHuua
Xenuii 1868 KaHceH n OpaHknang — B cnekTbpa Ha (TbHLLETO. rp. ,xennoc” — CbHue
Xnop 1774 K. Llleene — upe3 okucnABaHe Ha CONHA KICENHA C rp. ,Xnopoc” — XbATo-3eneH
Mn0..
Lle3wii 1859 P. byn3en uT. Kupxod — upe3 cnekTpaneH aHanu3 Ha nat. ,ue3unyc” — HebecHOCUH
MUHEpanHi BOAN.
Lnnk - B 1bnboka apeBHocT. ap. ,LepK” — CKbnoLeHeH KaMbK
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Ipunoorcenue 3

Maca

OTHOCHUTEIHA ATOMHA

CBoiicTBa HA XUMAYNHATE

CJICMCHTH U Ha
ChbCIUHCHUATA UM

bpoii Ha npoTonute
(mopenen Homep Z)

A

ITepronuuna 3aBUCUMOCT

[lepuonnyen 3axkon
. . Menaesieen
[Tepuognuna cucrema

XNMHYHH eJIEMEHTH
(XE)

€CTCCTBCH pPCI Ha
XUMHUYHHUTEC CIICMCHTHU

[Tepuomn

=g

I'pymu

N

[maBuun Bropnunu
Manxn Tonemu p
A b
2 XUM. 10 8 X1M. 1o 18 xum 32 xum He3a-
eJleMeHTa eJleMeHTa eJIeMeHTa eJIEMEHTA BBpILICH
Y Y
XUMAYHU XUMAYHA
eJIEMEHTHU eJIEMEHTH
OT MaJIKUA U caMo OT rojaeMu
TOJIEMH TIEPUOIT nepuoan

OT MACTOTO HA XUMHYHHUTE €JIEMEHTH B INEPUHOAUIHATA CUCTEMA MOKE
Aa €€ CbAM 3a XUMHYHHUA UM XapaKTep.
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Ipunoowcenue 4
AHOHUMHA AHKETA

YBaxkaemu y4eHULH,
BBbB Bpb3Ka ¢ U3ACHSIBAHE Ha CHIIECTBEHUTE MPU3HALIM HA TOHSATUETO ,,3aMbpCABaHE’ BU MOJIUM J1a
otroBopure ¢ ,,aa“ wiu ,,He*“ SAMBbPCSBAHE JIU E.
1. sI6bnKOBA KOpa, XBHPIICHA HA yIUIIATA.
. S16bKOBa KOpa, XBHPJICHA HA OTJAJICUYCH XbJIM.
. [Ipa3na koHCepBeHA KyTHs, XBbpPJIECHA Ha YJIHIIaTa.
. CTOMaHEHU eNEeKTPUYECKU CTHIOOBE HA YIIHIIATA.
. CTOMaHEeHH eJIeKTPUIECKH CTHI00BE U3BBH Tpaja.
. CepeH THOKCHU]I, M3ITyCHAT BbB Bb3/yXa OT TOPHBA.
. CepeH IHOKCU]I, U3ITyCHAT BbB Bb3AyXa OT BYJIKAHHU.

0 3 N W b~ WD

. Enextpocranumu, KOMTO U3IyCcKaT ropella BoJa B PEKH U e3epa.
9. I'opelu MUHEpPATHU U3BOPH.

10. BpoiiepoaeH JuOKCH, OTAEIEH BB Bb3/yXa OT TOPUBA.

11. BpriiepozeH 1MOKCH, OTAENEH OT KUBOTHUTE IPH JUIIAHE.
12. U3KycTBeHH TOPOBE, KOMTO YBEIINYaBaT JTOOUBUTE.

13. XuMuKaau, U310A3BaHU KAaTO MECTULIMIN.

14. I'aueniu aucTa oA IbpBo.

15. 'nuenu ocTanku OT ma3apa cien 18 gaca.

Ilpunosxcenue 5

KA3YCH, CbCTABEHH HA OCHOBATA HA CTATHUU B CIIMCAHHUE

B opoii 42 (19.10. — 25.10. 1999 2.) na cn. ,,bracvk™ ce cbobwasa, ue no 10#CHOMo Kpauobpedxicue
Ha Anonus ca omxpumu 873 muou, koumo ca ,, HamvnkaHu ¢ ouamanmu emecmo ¢ bucepu. Muoume,
KOUmo oopaszysam OuamManmu, ce CbOUpam 6 CUIHO 3aMbPCeH Om UHOYCMPUATIHUME OMNA0bYU PALIOH
u eupesim oocma 0oope.

Brnpocu:
. KaxbB € XUMUYHHAT CHCTaB Ha OUCEpUTE U AUAMAHTUTE?
. KakbB e MexaHn3MbT Ha 00paszyBaHe Ha OMcepuTe U OMCEpHUTE MUIH?
. IIpu xakBH yCIIOBUS )KUBESIT MUUTE, KOUTO 00pa3yBar oucepu?
. Ilpu xakBH yCliOBUS C€ MPOU3BEKAAT U3KYCTBEHUTE TUAMAHTH?
. KakbB € chcTaBbhT Ha HHAYCTPHAIHUTE B OMTOBUTE OTHATBIIN?

AN N A~ W=

. KakBu ca nepcrniektuBure, ako TailHaTa Ha MUJIEHATA ,,TEXHOJIOTHUA " C€ pa3Kpue:
a) 3a OMOXMMUYHATA HAyKa;
0) 3a IKOHOMHUKAaTa W3001110 1 33 MPOU3BOACTBOTO HA M3KYCTBEHH IMAMAHTU B YaCTHOCT?
( B mpunoxxenue 6 e npencraBeHa nHGOpMaIus, KOATO MO MPEIeHKa Ha YYUTEIs MOXKe Jla Ce U3-
MI0J13Ba KaTo MOAKPETJICHUE MM MPOBOKUPAHE HAa MHTEpeca Ha YUCHHIIUTE 3a pelllaBaHe Ha TO3H Ka3yc.)
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Ipunoorcenue 6

NH®OPMALIUA 3A BUCEPU U IUAMAHTHU

bucepsbT He € ckbroueHeH kKaMmbK. Toli ce cberou maBHO oT aparoHut — CaCo.. ,, ) Kusee* 1o 150

30
— 200 ron., ciex karo 3aryoBa OnsichbKa CH, MOThMHSIBA U CE MPEBPHIA B Ipax.
BbucepsT ce 0oOpa3yBa, Korato B MaHTHSITAa Ha OCOOCH BHJ MU CIYYaiHO TOTa/ia MeChYMHKa,
napyeHIie OT Yepyrnka Wik napa3ut. YyKI0To TSIO0 Apa3HU clly3ecTaTa OOBHMBKA HA MAaHTHATA U
MPUHYK/1aBa MEKOTEJIOTO J1a OTAeNs ceAed, KOWTO Ha CIOeBe MOCTENeHHO MOKPHUBAa HEKaHEHUs
roct. Cries HAKOJIKO TO/IMHU B YepyIlKaTa Ha MHJiaTa ce 00pasyBa KpbIvIO ToItye — oucep.

[[BeTHT Ha OuceputTe MoXke J1a ObJe pO30B, KpeMaB, CUH, KbJIT, 051, OpOH30B, KadsB, 3eJeH, Iyp-
MypeH, opaHXeB U uepeH. Toi ce Biausie OT pa3TBOPEHUTE BbB BOJUTE COJIM, OT TeMIepaTypara u
CITbHYEBATa pajnalusl.

B moBeueto ciyuam enHa MHJIa ©UMa CaMO €IUH-€AMHCTBEH Oucep, HO ce cpeliar eK3eMIUIIpH,
MPEICTaBISIBAILIM UCTHHCKO ChbKPOBUIIIE — B TAX ca OTKpUBaHH nopu a0 150 Gucepa!

Mopckute OucCepHH MHIM JOCTHTAT J0 3 ¢cm JeOeiHa U 3aToBa B TAX ce 00pasyBar epu OUcepH.
OOuTaBat TOIUTH U COJICHU BOJM B TpaHMI OT 5 10 60 m, HO Haif-uecTo ce cpemar Mmexxay 10 u 15 m.
Haii-mHoro 6ucepuu munu nMa B Tuxus okean (okojio OperoBete Ha SmoHUS, BbB BOIUTE Ha
Tonemus Gapuepen pud npu ABcTpanus, npexa operosere Ha [lanama), Maauiickust okeaH, B Yep-
BEHO Mope U B Cpelu3eMHO MOpE.

CrnaaxoBogHUTE OMCEpHU MUY KUBESAT B UNCTUTE Boau Ha Asus, EBpona u CeBepHa Amepuka.
[TpoabmkUTETHOCTTA HA )KUBOTA UM € OKOJIO 70 TOAMHH.

Wwma nerenyia 3a €1HO 4yJHO CBOMCTBO Ha OHcepHTe.

Erunerckara napuua Kineonarpa, »uBsiia npe3s [ B. p.H.e., Hocella Ha MaJIKUsI CH IPBCT MPBCTEH C
OucepHa nepna. Benubxk T8 cBajuiia NpbCTEHA CH U TO ITyCHAJIA B €HA Yallia ¢ BUHO. Mapk AHTO-
HUH ce BbpHAJI KpallHO pa3TPOEH, 3alI0TO 3aryOu1 prioTara cu B CpaKeHUE C PUMCKUS UMIIEPATOp
OxraBuaH, HaJsJI B IBE Yallld BUHO, 03 Ja 3a0esiexu, 4e B elHaTa OT TsIX OUJI MPBbCTEHBT Ha jKeHa
My. Bunoto 6mi10 kuceno — mo0UMOTO BUHO HA AHTOHUHN. 3a 10 — 100pO yTOJIsIBaHE Ha Kax1ara
B Eruner ro nuenu npe3 ThbHKH KyXy KopajoBu Ki1oHKH. Koraro yammure Ounm npecymenu, Kieo-
narpa BUssia MpbhCTeHa CH, HO, YBH, Bedue 0e3 OucepHara nepia, KoaTo ce pa3TBOpPHIIa B KUCEIOTO
BHHO.

N3kycTBenuTe quamantu ce npoussexaar B CAILL, Pycus, Anonus, llIBeuus u apyru crpanu. Ha-
4aJ0To Ha TOBa Mpou3BoACTBO € mocTtaBeHo B CAIL] mpe31955 1., a mbpBUTE ONUTH 3a MPEBPBILIAHE
Ha 4yepHUs rpaduT B IMaMaHT ca HanmpaBeHH oT pperckus mpopecop Aupu Moacan mpe3 1890r.
CypoBUHUTE 32 MPOMHIIICHOTO MPOU3BOJACTBO Ha AMAaMaHTHU (Tpadut, cakau, BbIIUINA U JPyTU
OoraTtu Ha BBIVIEPOJ MaT€pHajIH) ce MojajiaraT Ha JeHCTBUETO Ha BUCOKO HajsiraHe (> 50 000 atm)
u temneparypa (>1200° C) B mpiUChCTBUETO Ha KaTaIU3aTopHu (JKeJsA30, HUKEN, XpOM, TaHTall, Ila-
TUHA U Ap.). [luamanTHTe ce 00pasyBar Ha rpaHUIlaTa Ha BBIVIEPOJAHUTE MATEPUATH U CTOTICHUTE
MeTanu (katanuzaropu). Te ce U3BIUYAT ciiel HaApOOsSBaHE B KUIISIIIA CMEC OT KHCEIMHHU.
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Ipunoowcenue 7

NHP®OPMALUA 3A KUCEJIMHHUTE AbKAOBE

VYuenure croOmIaBaT:

1. Okcudume Ha azoma ca cedem nvMu
NO-MOKCUYHU OM CepHUme.

2. Ilpe3 oexemepu 1952 2. B JlonooHn ev-
cma mvena om ceper OUOKCUO e CIaHaa
npuuuna 3a cmvpmma Ha 4000 oywu.

3. Eouna cpeonoconama TEL] uzxewvps oxo-
n0 120 mona 3a denonowue.

4. B 11% om e3epama na CkaHOUHABCKUSA
NONYOCMPO8 HAMA HUKAKDE HCUBOM 8CILE0-
cmeue Ha KuceluHHume 0vicoose.

5. 3a 2014 2. 6 ceemosen mawab npo-
U3800CMBOMO HA eHepeUus No 20pued e:
28,6% evenuwa, 31,3% negpm, 21,2% npu-
pooen 2az, 10,3% ouoeopusa, 4,8% sope-
Ho eopueo (AEL]), 2,4% eooa (BEIL]) 1,4%
opyau (6samup, clvHYe, 2e0MePMAIHU U360-
pu).

KucenmuHHUAT B/ € MHOTO BPEJICH, Kora-
TO ce peBbpHE B CHAT. [Ipu HAaTpymnBaHETO
My HapacTBa KUCEIMHHOCTTA Ha 10YBaTa U
HACTBHITBA KHCEIIMHEH IIIOK, KOUTO MOXE J1a
yOue pacTeHus U )KUBOTHH.

Mapysnsrta, OBEChT U IMIICHHUIIATA CE BIIHS-
ST MHOTO CHJTHO OT KHCEJIIMHHUTE JIBXKJI0-
Be. B oOmactu, 3acernatu OT KUCETHHHUS
IBXKI, ce HaONIoaBa CHIIHO HaMallsiBaHE
Ha KOJIMYECTBOTO HA TE3H KYITYpH.
3npaBeTo Ha XopaTa MoXxe aa Oble yBpe-
JICHO W KOTaro T€ MUST BOJAA, KOTraro MMa
I'bCTa MBIVIA U KUCEIMHEH TBXKI. J[BXKII0-
BETE MaJIaT B e3epara M PEeKHUTe, KOUTO ce
U3II0I3BaT KAaTO M3TOYHWIIM Ha MUTEWHA
BOJIa. AKO IBXIBT € KHCEITMHEH, TUTeHHA-
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Ta BOJIA II€ CTaHE KUCEJIMHHA.
KucenuuuuTe 3aMbpCUTENN HA BOJIaTa MO-
rar Jia Bis3aT B peaklys ¢ BOJAOIPOBOIHU-
Te TpHOU, KaTO MPETU3BUKBAT pa3TBAPSHE-
TO Ha METaJIM B MUTEIHATA BOJA.
Kucenuuuusit nbxa yOuBa HaceKOMHU-
T€ WU pacTeHUsITa B €3epOTo, HO pubara
CBIIO 11I€ U3MPE, 3aL0TO HIMa HACEKOMH, C
KOUTO N1a ce xpanu. Karo pesynrar ,,MbpT-
BHUTE €3epa HE ChIbP)KAT KUBU PACTEHUS,
HAaCEKOMHU U )KMBOTHHU'".

KakBo moxe 1a ce HarpaBH, 3a /1a ce Hama-
JU KOJUYECTBOTO HA 3aMbPCUTEIUTE BbHB
BB3/yXa, KOUTO MPUYMHSBAT KUCEITMHHHUS
BXKA?

1. /la n3non3Bame mo-Majko eJIeKTpOeHep-
THSL.

2. Tlo-no0pa u3omanus Ha XUJTUIIATA.

3. Tlo-epexTuBHU €NEKTPOYPEIH.

4. B 3aBonuTe n1a ce M3IO0J3Ba TOPUBO C
MO-HUCKO ChIbp’KaHUE Ha csipa (mpemax-
BAaHETO Ha csApaTa OT TOPUBOTA IO BpeMe
Ha TOPEHETO WJIM Tpeau Aa Oblie U3IyCcHaT
MyIIeKBT B aTMocdepara).

5. ABTOMOOWTHUTE ABUTATENIN J1a U3rapsT
1o-e¢()eKTUBHO TOpUBATa.

6. Karanuzatopu 3a konmuTe, MPUKPETICHU
KbM ayCITyCUTE, KOUTO 3abpPXKaT BBIJIEBO-
JIOPOJIUTE U A30THUTE OKCUJIH.



Ipunoowcenue 8

XUMHUYECKO TOMHHO
METAJIA OT I1 A u IIT ATPYIIA HA ITIEPUOAUYHATA CUCTEMA

HpqueTe nnc[)opMaunﬂTa B IB€TE€ KOJIOHKH. OTKpl/ITI/ITe CHOTBETCTBUA IPEACTABETE KATO

chbyeTaHue oT ABe uudpu (Hanp. 12 — 21).

1. |Ca, Sr, Ba 15. |okcupg

2. |Meran + KucenMHa — 16. |amdoTepeH XuapoKcu

3. |Ca(OH), 17. |Tlpwnarar ce 3a mpeyncTBaHE Ha BOJIA.
4. |Ca(OH), + HCI 18. |2MgO

5. |Al Ga,In, Tl 19. |con (kapOoHar)

6. |amdoTepeH oKcHa 20. |BzaumoneiicTBa ¢ ajKalHU OCHOBU.

7. |AL(S0,), u Al(OH), 21. |coin ¢ OHEH CTPOEeK

8. |2Mg+0, — 22. | CpxpaHsBar ce B IIETPOIL.

10. |meran + kucnopoa — 24, | xanueB TUXUIPOKCH] (TaceHa Bap)
11. |Al 25. |com + BomOpon

12. |CaCO, 26. |HeyTpanu3anus

13. | ocuoBen okcup + CO, — 27. |B3auMmonencTBa ¢ KUCEIMHU U ¢ OCHOBH.
14. | Al(OH), 28. |Omnpezensrt TBLPAOCTTA HA BOJATA.
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Ipunoowcenue 9

HNI'PA BEPUTA ,,Ilepuonnyna cucrema*

Beipoc 1. Ot koro u npe3 Kost TouHa € OTKPUT
MEPUOAUYHUSAT 3aKOH?

Ortrosop: IlepuonnyHuAT 3aK0H € OTKpUT OT /1.
WB. Mennenees npe3 1869 r.

Bonpoc: Kak ce u3MeHIT HEMETaJIHUTE CBOMCTBA
B IVIaBHUTE TPYNH C HApacTBaHE HA IMOPEIHUS
HOMEp Ha eJIeMEHTUTE?

OtroBop: C HapacTBaHe MOPEIHUS HOMEP HA
€JIeMEHTHUTE B TPYIIUTE HEMETAIHUTE CBONCTBA
oTcnabBar.

Bonpoc: Ot kakBo ce ompenenss MOPETHUST
HOMep Ha eniemeHTuTe B [lepuonnunara cucrema?

OtroBop: OT Opost HAa IPOTOHUTE B s/Ipara Ha
aTOMHUTE Ha CJIEMEHTHTE.

Boopoc: Kak ce u3MEeHAT METaJIHUTE CBOMCTBA
Ha €JIEMEHTHUTE B IIaBHUTE T'PYIH C HAPACTBAHE
Ha TIOpEe/IHUS UM HoMep?

OTFOBO[ZI C HapaCTBAHC Ha MMOPCAHMA HOMCP Ha
CJIICMCHTHUTC B I'pylUTEC, MCTAJIHUTC UM CBOICTBa
C€ 3acHJIBar.

Bonpoc: Kou eneMeHTH ca U3HECEHU B OTACITHU
penose u3BbH Ileproauunara cucrema?

OtroBop: 13BbH [lepuonnunara cucrema ca
W3HECEHU JJAaHTAHOUIUTE U aKTHHOUIUTE.

Beipoc: Kou enementu ce Hamupar B VIII A
rpyna Ha [lepuonnynara cucrema?_

Ortrosop: B VIII A rpyna na [lepuoguunara
CUCTEMA C€ HAaMUPAT UHEPTHUTE E€JIEMEHTH.

Brnpoc: Kou enementu ce Hamupar B [ A rpymna
Ha [lepuonuunara cuctema?

OrtroBop: B I A rpyna na [lepuoanunara
cUCcTEeMa ce HaMHpaT eJIEMEHTUTE: JINTHH,
HaTpH, Kanui, pyounuii, nuesuit u GppaHuui.

Breipoc: Konko ca nepuonure B Ilepuonnynara
cucrema?

Ortrosop: Ilepuonute B Ilepnonuunara cucrema
ca CcelleM — TpU MAJIKH U YETUPH TOJIEMHU.

Banpoc: KakBu ca cBoiicTBaTa Ha €IEMEHTHUTE B
€/IHa U ChlIa Ipyna — eAHAKBH WA CXOIHU?

OtroBop: CBoiicTBaTa Ha €IEMEHTUTE OT €IHa U
ChIIla IPyIa ca CXOIHH.

Bwnpoc: Kbne B [leproanynara cuctema ce
HaMUPAT IPEXOIHUTE €IEMEHTH?

Ortrosop: IIpexonHuTE €1€EMEHTH cE HaMupar
BbB BropuuHute (b) rpynu Ha [lepunoanunara
cucrema.

Bonpoc: Kou ca o0cCHOBHUTE CTPYKTypHH
komrnoHeHTH Ha [lepuonnunara cucrema?_

OTFOBO[ZI CTPYKTypHI/ITe KOMIIOHCHTH Ha
HepnomzquaTa CUCTCMa Ca NCpUOAUTE U

TpyIHUTE.

Brnpoc: Kaksa e hopmynupoBkara Ha
MEPUOJNYHUS 3aKOH, 1a/ieHa OT MeHeneeB?

OtroBop: CBoiicTBaTa HA XUMUYHUTE €JIEMEHTH
Y Ha TEXHUTE cheuHEHUs ca B [lepuoanuna
3aBHCHUMOCT OT OTHOCHTEIHATA aTOMHA Maca Ha
CJIEMEHTHTE.

Brnpoc: Kaksa e chBpeMenHara hopMyImpoBKa
Ha NEePUOJUYHUS 3aKOH?

OtroBop: CBoiicTBaTa HA XUMUYHUTE €JIEMEHTH
Y HA TEXHUTE ChE€IUHEHUS Ca B IEPUOIUYHA
3aBUCHMOCT OT OpOsl Ha TPOTOHUTE B aTOMHHTE
s/ipa Ha CJICMEHTHTE.

Boiopoc: Kak ce n3MeHAT XUMUYHHUTE CBOMCTBA
Ha €JIEMEHTHUTE OT MAJIKUTE MEPUOIU C
HapacTBaHE Ha MOPeIHUs UM Homep?

OrtroBop: C HapacTBaHe Ha MOPEIHUS HOMED
METATHUTE CBOMCTBA OTCIIA0BAT, 2 HEMETATHUTE
ce 3acuJIBar.

Brnpoc: Konko ca rpynure B [lepunoanunara
cucrema?

OrtroBop: I'pynure B [leproanynara cuctema ca
0ceM, KaTo BCsKa ce paszelis Ha IaBHa (A) U
BropuuHa (b).
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Ipunoocenue 10

XUMUYECKA MO3AWKA , HATPUH U XJIOP*

Ha TOIJIMHaTa

H Ha CIICKTPHUYHHSA TOK

M30J1aTOP

OBbp30 ce OKHUCIIABA
OT KHCJI0pOaa
Ha Bb31yXa
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Ipunoowcenue 11

KAJIIUHA U CSIPA“

29

()

XUMHNYECKA MO3AUKA

B

S

m O
s 5 =
N o
282
= S
= =
m Q
[as)]

CBCTOAHUC

vrrod 994
gdedaiced
20 0H

4

(HO)q

erAndod eimgo

« BINH
W Laruoyodirpy

72



Ipunoorcenue 12

XUMHUYECKA MO3AWKA ,,ATYMUHWUN U CSPA«

B IIpUpOaTa )

CC Cpclia
B CaMOpPOJIHO
CBbCTOAHUC

BaJIIIyBa C€
Ha THMHO
donmo

Ma HIKOJIKO
aJIOTPOITHU

bopmu

B3aWMOJICIICTBa
C MeTaJin

pa3TBaps
BBB BOJA

OT KOHIIEHTpHpaHa CsIpHa
KHCEJIHMHA Ce MacuBUpa

OKCHUJIUTE U
MPOSIBSIBAT
KUCEJIMHEH
Xapaxkrep

¢ Bofopoza 00pasysa
ra3, KOUTO MUAPUALIC
Ha pa3BaICHA Auna

HU3TCIIISL CE€ Ha KUIIN

PO kiteop g
IIposBsp, IL 1V VI
BanenTyoey

XUAPOKCUIBT
y uMa ampoTepeH

( Xapakrep
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Ipunoorcenue 13

PEIIEHUE HA XUMHWYECKA MO3AHWKA ,,HATPUI U XJIOP*

Ipn TeXapg
MeTajrey Omsicr

o0pasyBa 0cHOBa

Ipunoowcenue 14

PEIIEHUE HA XUMHWYECKA MO3AMKA ,,KAJIIIUHA U CSIPA*

B IIpHpoiaTa )
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AJIOTPOIIHU

\ ¢bopmu
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Ipunoorcenue 15

PEIIEHUE HA XUMHWYECKA MO3AWKA ,,ATYMUHHUM U CSAPA*

HU3TETIIA C€ HA KHUIH

XHADOKCH
4 aMporepey
Xapaxrep

My um

OT KOHIEHTPHpPAHa CspHa
KHACCJIMHA CE ITacuBHpa

panMOeicTBd
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pasTBaps
BBB BOJIa

MMa HAKOJIKO
aJIOTPOINHU

k hopmu

B IIpHpoOIaTa
ce cperia

B CAMOPOJTHO
CBHCTOSTHUE

OKCHUIUTE U
MIPOSIBSIBAT
KUCEIIMHCH
XapakTep
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