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HOPOEKT
YUYEBHA ITPOI'PAMA 3A NIPO®UJIMPAHA MMOATI'OTOBKA 11O XUMHUSA U OITA3SBAHE HA OKOJIHATA CPEJIA
MOAYJ 2. XUMUSA HA HEOPTAHUYHUTE BEHIECTBA
[ KPATKO INIPEACTABAHE HA YYEBHATA INPOI'PAMA HA MOJIYJIA ]

MonyabT Xumus Ha HeopeaHuyHUMe 8ewecmaed € 4acT OT MpoduIpaHaTa NOArOoTOBKA HA YIYCHUIIUTE OT BTOpaTa TMMHA3HalIHA CTENIEH Ha 00YYEHUETO
IO XUMUSL U ONA38AHE HA OKOIHAMA cpeod.

CpabpxaHueTo Ha yueOHaTa porpaMa B Mojyja HacouBa 00y4EHHUETO Ha YUEHUIIUTE KbM:

® 3a0b100YasaHe U pasulupseaHe HA 3HAHUAMA, CBHP3aHU C: M3TPaXKJaHE Ha LAJIOCTHA MpPEACTaBa 3a KiIacH(HUKAIUATA HA XUMUYHUTE €IEMEHTH U
MEPUONYHO U3MEHSIIIUTE C€ aTOMHU CBOWCTBA B3 OCHOBA HA KBAaHTOBO-MEXaHHYHHUTE MPEACTABU 3a CTPOEKa HA aTOMa M CrelU(UIHHN CBOICTBA Ha
TEXHUTE MPOCTH BEIIECTBA M XMMMYHU CBHEAMHEHHUS (XUIAPUIU, OKCHUAW M TEPOKCUIN, XUIPOKCHUIU, KUCEIMHM U COJM) OT TJIeJHAa TOYKa Ha
CbBPEMEHHUTE TEOPUU 32 XMMHUYHATa BPb3Ka, (PU3NOJOTHYHOTO UM JIEHCTBHE U TAXHOTO 3HaYEHUE, BH3MOKHOCTHUTE 3a MPUIIOKEHUE U Bb3AEHCTBUETO
UM BBPXY OKOJIHATa CPEe/a;

®  YCHBbPUIEHCMBAHE HA YMeHUs 3a: CPaBHSBaHE Ha HEOPTaHUYHUTE BEIIECTBA MO ChCTAB, CTPOEK U CBOMCTBA; (popMynupaHe U JOKa3BaHE HA XHUIIOTE3U;
pasKpHBaHe Ha 3aKOHOMEPHOCTH, (popMyJIMpaHe Ha U3BOU, 0000IIEHNS, IPOTHO3M U MPEJICTABSIHETO UM IO pa3IMyeH HAuMH, pelllaBaHe Ha JOTMYECKU
U W3YMCIMTENHU 3aJlauM; paboTa C BEIIEeCTBa, JJAOOPAaTOpPHHU CHIIOBE W amaparypa, IJIJaHUpaHe U MPOBEXJaHe Ha eKCIEePHUMEHTH, MpelCTaBsHE U
aHAJIM3MpaHE Ha pe3yJTaTH OT H3CIENOBATENICKa JEHHOCT; pa3BUBaHE Ha YMEHMSATA 3a CaMOCTOSTENIHO YYEHE, CBBP3aHU C IPOYYBAHE MU
cUCTeMaTu3HpaHe Ha MHQOpMAIMs OT Pa3IMYHU W3TOYHMIIM, MPEHOC Ha 3HAHUS OT U B JIPYI'M Hay4yHH 00jacTu; paboTa B €KWIl NpU YBaXKEHHE Ha
JOCTOMHCTBOTO U MHTEPECUTE HA JPYTUTE;

® (¢opmupane Ha ummepec y y4EHULUTE KbM MPHUPOJHUTE HAYKH M 3aCHJIBAHE Ha TAXHATa Hariaca M yOeqeHOCT B HEOOXOAMMOCTTa OT HAyYHOTO
MO3HAHUE; OIICHSBaHE 3HAUEHHWETO Ha W3YyYEHUTE BeUlecTBa M BIUSHUETO MM BBPXY OKOJHATa Cpela M 3ApaBeTo Ha 4YoBeka; (opMupaHe Ha
OTrOBOPHOCT 32 OIa3BaHE Ha OKOJIHATA cpeJla, Ha COOCTBEHOTO 3/IpaBe U 3/IPaBETO Ha JIPYTUTE.
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Tema 1.

Pa3npocTpaHeHue u BU10Be XUMHYHH eJIEMEHTH

1.1. Pa3npocTpaHeHue HA XHMHYHHUTE eJIEeMEHTH ® u30posisa HAW-PA3NPOCTPAHCHUTE C€JIEMEHTH B JHTOCcdepara, xuapochepara u
aTMoc(epara;

1.2. BugoBe XUMUYHH eJIeMEHTH ® pasepanuuasa BUAOBE XUMHUYHU CIIEMEHTH 110 CTPOEK Ha EICKTPOHHATA OOBHMBKA U
o MscTo B [lepuoauunara cucrema (Tadiuiia).

Tema 2.

BeliecTBa Ha S-eJIEMEHTHTE

2.1. ITpocTH BemecTBa ® (6vp36a MACTOTO Ha s-elemeHTUTe B I[lepmomuunara cuctema (Tabnuia) che
2.2. XUMMYHH CheANHEHMSA CTpOEXa Ha Ha €JIEKTPOHHATa OOBMBKA HAa TEXHUTE aTOMU;

2.3. IlonyuyaBaHe, CBOCTBA, pa3npocTpaHeHHe, ® onucea Moiy4yaBaHe, CBOMCTBA M NMPUIIOKEHHE HAa BOJOPOJA M HErOBH OMHApHU
3HA4YeHHUe, IPUJIOKEHHE U Bb3eHCTBHE BBPXY CheIMHEHUs (XUIPUIU U BOJA);

OKOJTHATA Cpe/la M 3IPABETO HA 10BEKA Ha S- ® 00sCHA6a CBOWCTBATA Ha S-€JIEMEHTUTE (aTOMEH U WOHEH PaJnyC, HOHU3AIMOHHA
CJICMCHTUTEC M TEXHUTE ChbCANHCHU A €Heprus, eJIeKTPOOTPULATEIHOCT W PENYKIHOHHU CBOMCTBA) C EIEKTPOHHUSA

CTPOEX Ha TEXHUTE aTOMHU;

® nIaHUpa XMMHUYEH EKCIIEPUMEHT 3a M3CIE[BaHE CBOWCTBATA HA HATPHM, Kalui,
KaJIIWid 1 MarHe3ui;

® 00scHA6a CBOICTBaTa Ha MPOCTHTE BEIIECTBA M XUMHYHHTE CHEIUHEHUS Ha
enementure or 2 (Il A) rpyna BB3 ocHOBa Ha Msicroro UM B [lepuonmynara
TaOJUIIA U EIIEKTPOHHHS CTPOEIK Ha aTOMUTE UM;

® U3pasaea CbC CXEMHU U C XMMHUYHM ypaBHEHHs OOIIM M crenuduyHu CBOICTBA Ha
metanute ot 1 (1 A) u 2 (11 A) rpyna Ha [Tepuoauunara tadiauna,;

e cpasHssa meramute oT 1 (amkannu Metanu) U 2 (aIKaJ03eMHH METallM) Tpyna Ha
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[Tepuoanynara TabiuIa MO TAXHATA AKTUBHOCT CIIPSMO KHCIIOPO/I, BOJOPO/I, BOAA,
KHCCIIVHH,

® onucea OOIM CBONCTBA Ha XUIPHUIH, OKCUIN U TEPOKCUIU, XUIAPOKCUIU U COJIU
Ha enieMeHTuTe OT 1 U 2 rpyna Ha [lepuoguunara Tabnuna,

®  U3pas3aea CbC CXEMH U C XMMUYHU YPABHEHHMS Ba)KHH 3a MPAKTUKATa CBOKWCTBA Ha
CheIMHEHUsTA Ha eieMeHTHUTe OT |1 1 2 rpyna Ha [lepuoauynara tabnuna;

® 00sCHA6a TIONTYYaBAHETO HA AJIKAJTHU M aJIKaJ036MHH METAJIH Ype3 eNeKTPOIH3a,;

® 0000wasa Bpb3KaTa MKy BHUJIa U CBOWCTBATa Ha MPOCTUTE BEIIECTBA U BUJIA U
CBONMCTBaTa Ha IO-BAXHHU CHEAMHCHUS Ha S-CIIEMEHTHTE (XHAPUIU, OKCHIIHU,
XUAPOKCHUJIN);

® 0000wasa GU3NYHU U XUMUYHU CBOICTBA HA S-€JIEMEHTHUTE;

® (6bp36a CBOICTBATA HA MPOCTUTE BEIIECTBA M XUMHUYHUTE CHEAUHECHHS Ha S-
€JIEMEHTHTE C PA3MPOCTPAHEHUETO U MPAKTUYECKOTO UM IPUIIOKEHUE;

® wurocmpupa C TIPUMEPU Bpb3KaTa MEXIYy CbCTaBa, CTPOEkKa, CBOICTBATA,
3HAUEHUETO U MPHUIIOKEHUETO Ha cheAnHeHus Ha S-enemeHTu (Na, K, Mg, Ca) u
TSAXHOTO BJIUSIHUE BbPXY OKOJIHATa Cpea U 3[paBETO HA YOBEKA;

® nuaHupa u nposexcod XUMUYHHU EKCIIEPHUMEHTHU 3a HW3CIe[IBaHEe CBOMCTBaTa Ha
Ba)KHU 34 MPAKTUKATA ChbEINHEHUS HA HATPUM, KA, MATHE3UN U KaJIlUK;

® umocmpupa ¢ mpuMepu OMOJIOTUYHOTO 3HavYeHne Ha Honute Ha Na, K, Mg u Ca 3a
OpraHU3MHUTE,;

o useiuya u auwaiuzupa  vHGOpPMANKMS  OT  Pa3NUYHM  M3TOYHUIM 32
pa3npOCTPAaHEHUETO, 3HAYEHUETO, NPHIOKEHUETO U BB3JAECUCTBHETO BBPXY
OKOJIHATa cpeda M 3ApaBETO HAa YOBEKA Ha S-€JIEMEHTHTE M s MPEICTaBs MO
MOAXOAII HAYMH.

Tema 3.
BemecrBa Ha p-ejieMeHTHTE

3.1. ITpocTu BenecTBa Ha ejiemenTute ot 13 (111 A) ® (6vp36a MACTOTO Ha p-eneMeHTuTe B lleproanmvnHaTta cuctema (TaOiMIia) ChC
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a0 17 (VII A) rpyna
3.2. Baaropoanu razose

TEXHUTE Cb¢INHCHUSA

3.3. XuMHYHH CheANHCHUS JIOHEH panuyc, HMOHU3AallMOHHA eHeprus, EJICKTPOHHO CPOJICTBO
3.4. IlonyyaBaHe, pa3nipocTpaHeHue, 3HAYEHHe, €JIEKTPOOTPHLIATEIIHOCT) B Ja/IeH MEePHOJ U IpyIa,

NPUJIOKEHHE M Bb3/IeliCTBHE BbPXY OKOJIHATA ® onucea 0o0mMM W CHCHNU(PUYIHA CBOMCTBA HA MPOCTH BEHIECTBA M XUMUYHH
Cpeaa M 3IpaBeTO HA YOBEKA HA P-eJIEMEHTHUTE U cbenunenus Ha enementute oT 13 (111 A) rpyna Ha [lepuoauynara tadnuua;

CTpOEXa Ha TEXHUTE aTOMU;
® (CpasHABa P-€IEMEHTUTE IO EJIEKTPOHEH CTPOEX M aTOMHHU CBOMCTBA (aTOMEH U

® u3passea ¢ XMMUYHU YpaBHEHMs B3aUMOJIEHCTBUATA Ha alyMUHUH C. KUCIOPOJ,
HEMeTall, BOJa, KUCEJIMHU U CWJIHU OCHOBU (I10JlyyaBaHe Ha KOMIUIEKCHHU COJIN),
METaJIHU OKCUIM (QTyMUHOTEPMHUS), COJIHU;

® nraHupa XAMHUYEH EKCIIEpUMEHT 3a JOKa3BaHe Ha aM(OTepHH CBOWCTBA Ha
QTyMUHUEB OKCHJI WU aTyMHHHMEB XHUAPOKCHJ M aJCOPOLIMOHHM CBOMCTBAa Ha
QTYMUHUEB XUIPOKCH]T;

® (6vp36a CBOWCTBaTa Ha MPOCTUTE BEIIECTBA W XUMHUYHUTE CHEIUHEHUS Ha
enemertutre ot 13 (Il A) rpynma na Ilepwoawunarta TabauIa ¢ TAXHOTO
pa3npocTpaHeHue, MPUIIOKEHNE U Bb3/IeHCTBHE BbPXY OKOJIHATA CpeJia U 3/IpaBeTo
Ha YOBEKa,

e onucea oOmM U crneun(pUYHU CBOWCTBA HAa MPOCTH BEIIECTBA M XUMHUYHH
cvenuHeHus Ha exementute ot 14 (IV A) rpyna na [lepuoanynara tabnuna;

® u3passea ¢ XUMHUYHU YPaBHEHUS B3aUMOJICHCTBUATA Ha BBIJIEpo] (C BOIOPO,
KHCJIOPOA, APYTd HEMETald M METalh) W Ha 0J0BO (C KHCIOPOJ, HEMETasH,
KHCEITMHU ¥ CUIIHU OCHOBH),

® u3passea C XUMUYHU YPaBHEHUS B3aUMOJCHCTBUATA Ha BBIJIEPOICH OKCH]L
(ropeHe W PEIyKIIMOHHU CBOWCTBA), BBIVIEPOJICH TUOKCUI (C BOJA, METaTHU
OKCHJIHM, OCHOBH), BBIJTICPOJHA KHUCEIHHA (IPOTOJMTHU PAaBHOBECUS BBHB BOJCH
pa3TBOp, C OCHOBHU OKCHIHM, OCHOBH W COJHM) U HEWHH COJMM - HOPMAIHU U
XHUJIPOreHKapOOHATH (TEPMUYHO pazjiaraHe, CbC CUJIHU KUCETUHH U APYTH COJIH);

® nlgHupa XWUMHAYCH EKCIIEPUMEHT 3a JOKa3BaHE Ha BBIVIEPOJICH JHUOKCHI,
KapOOHATH M XUAPOreHKapOoHaTH,
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® onucea CBOICTBaTa Ha OJIOBHUTE OKCU[IH,

® u3passea C XUMHYHH YpaBHEHHUs B3aumojeictBusta Ha onoBeH (Il) oxcun u
onoser (II) XuIpokCHI ¢ KHCEMHM ¥ CHJIHA OCHOBM - IIOJydaBaHE Ha
KOMIUIEKCHU COJIH,

® (6vbp36a CBOWCTBaTa HA TMPOCTHTE BEUIECTBA M XHUMHUYHUTE CHEIUHEHHS Ha
enementure ot 14 (IV A) rpyma Ha IlepumoguuHara Tabiauma ¢ TIAXHOTO
pasnpocTpaHeHue, 3HaYeHUe, IPUIOKEHNE U BB3JICHCTBHE BbPXY OKOJHATA cpela
Y 3[IpaBEeTO Ha YOBEKA;

® onucea BB3ICHCTBUETO BBPXY UYOBEKAa Ha BBIJICPOJCH OKCHMA, BBIJIIEPOJCH
TMOKCUJ, TOKCUYHH METaJId U HEMETaJH;

e onucea oOmM W crneun(pUYHM CBOWCTBA HAa NPOCTH BEIIECTBA M XUMHYHH
cbenuHeHus Ha enemenTute ot 15 (V A) rpyna Ha [leproanynara tabnuia;

® u3passea ¢ XUMUYHU YpaBHEHUS B3auMOJICHCTBUATA Ha a30T U hocdop ¢ BOIOPOL,
KHUCJIOPOA, APYTH HEMETAIN U C METaIH;

® onucea MOTYYaBaHETO HA a30T OT BH3AyXa;

® onucea CTpoeka W CBOWCTBATAa HAa aMOHSIKA,

® u3passea ¢ XUMHUYHU yPaBHEHUS B3aMMOJICHCTBHTAa HA aMOHSK C KHUCIIOPOJI, BO/IA
Y KUCEITUHH;

® u3passaea C XUMUYHU YpaBHEHUs B3aMMOJAEHUCTBUATA HA OKCUUTE Ha a30Ta;

® u3passea C XUMHUYHU YpaBHEHHMsS B3aUMOJCHCTBUATA Ha KOHIIGHTPUpaHA U
paspezieHa a30THa KuceluHa (C aMOHSK, OCHOBHU OKCH/IM, OCHOBH M COJIM) U Ha
HUTpATH (TEPMHUYHO pa3jaraHe);

® u3passea ¢ XUMUYHU ypaBHEeHHUs B3ammojeiictBusta Ha dochopen (I11) okenn (c
Kucaopoa u Boja) u dochopen (V) okcua (C Boaa U OCHOBH);

® u3pasaea CbC CXEMU U C XMMUYHU ypaBHEHHs CBOIicTBa Ha ¢ochopHa KucenuHa
(cTemenHa auconmMalys, B3aMMOACHCTBHS C METaIHM, OCHOBHU OKCHAM, OCHOBU U
COJIN);

® nIaHUpa XVMHYEH EKCIIEPUMEHT 3a M3CcJe/IBaHe CBOMCTBAaTa Ha aMOHSK, a30THA
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KHCEJIMHA, HUTPaTu U docdaTu;

® (@bp36a CBOWCTBaTa Ha MPOCTHTE BEIIECTBA M XUMHUYHHUTE CHEIUHEHUS Ha
enementure ot 15 (VA) rpyma nHa Ilepuoguunata Tabnuia ¢ TIXHOTO
pa3npocTpaHeHue, 3HaueHue, IPUIoKEHUE U Bb3/IeHICTBUE BbPXY OKOJIHATa cpea
Y 37IpaBETO Ha YOBEKa.

® onucea Bb3ACUCTBUETO BbPXY YOBEKA HA a30T, a30THU OKCHU]H, aMOHSK, HUTPATH,
dbocdaru;

® u30pos6éa OCHOBHM €KOJIOTUYHM MpOOJeMH, CBBp3aHH C ymnoTrpebata W
MOJTy4aBaHETO HAa HUTPATH, HUTPUTH U A30THU OKCHUJIH;

e onucea oOmM W crneuuPUYHM CBOWCTBA HAa MPOCTH BEIIECTBA M XUMHYHU
cvenuHeHus Ha exementute ot 16 (VI A) rpyna na Ilepuoanunara tadnuna;

® (pasHsAea CBOWCTBATA HA KUCIIOPOJIA M 030HA,

® onucea MOTy4aBaHETO HA KUCIIOPOJ U 030H;

® u3passea ¢ XUMHUYHU YypaBHEHMS M OIpelelis YCIOBHMATAa 3a NpPOTHUYaHE Ha
B3aHMO/ICHCTBUATA HAa KUCIOPO. (C BOJOPO, METAIIH, HEMETAIU M OKCUJIU) U cspa
(c BOJIOPO/I, KHCIOPO ¥ METAJIH);

® onucea CTpOe¥ka U CBOMCTBATa Ha CEPEeH JUOKCU U CepeH TPHUOKCUTI,

® u3passea ¢ XUMUYHU ypaBHEHMS B3aMMOJEHCTBHATA Ha JAMBOAOPOJAEH Cylapun (c
KHCIIOPOJI, BOJA, OCHOBH), CEpPeH AMOKCHU (C KUCIOPOJ, BOJIa U OCHOBH), CEpeH
TPUOKCH] (C BOJ]a U OCHOBH);

® cpasHsAsa OTHACAHUATA Ha KOHIIGHTpUpaHATa W pa3peleHara CApHa KUCETUHa
CIPSIMO METAJUTE;

® u3passea C XMMUYHU YPaBHEHUS B3aUMOJICHCTBUATA Ha CSpHA KUCEITMHA C METaH,
OCHOBHHM OKCHJIU, OCHOBH, COJIH;

® nIaHUpa XUMUYEH EKCTIEPUMEHT 3a M3CIe/IBaHe CBOWCTBATAa Ha paspeleHa csapHa
KHCeNuHa U cyndary,

® (6vp36a CBOWCTBaTa Ha MPOCTHTE BEIIECTBA M XUMHUYHHUTE CHEJUHEHUS Ha
enementure otT 16 (VI A) rpyma Ha [lepmommunara Ta0uuia ¢ TSIXHOTO
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pasnpocTpaHeHue, 3HaueHue, MPUIOKEHUE U Bh3JICHCTBUE BbPXY OKOJIHATA cpea
U 3[IpaBETO Ha YOBEKA;

® u30posica OCHOBHU €KOJOTMYHU MpoOJeMH, CBBbpP3aHU C yHoTpedara u
MOJIy4aBaHETO Ha CEPHUTE OKCHUJIH;

e onucea obum W crnenuPUYHM CBOWCTBA HAa MPOCTH BEHIECTBA M XUMHYHH
ceenunenus Ha enementure oT 17 (VI A) rpyna na [lepuoauunara tadbnuna;

® u3pazsiea C XUMUYHHM ypaBHEHUS B3aUMOJCWUCTBUATA Ha XJOp, OpoMm u #on (c
BOJIOPO/I, METaJIM, HEMETAJIH, BO/Ia U AJIKAIHU OCHOBH);

® cpasHnssa cBOICTBAaTA (OKUCIUTEIHHU U KUCETMHHH) HA OKCOKMCEIMHUTE Ha XJIOpa;

® cpasHABa CBOWCTBaTa (PEAYKIMOHHM W KHUCEJIMHHH) Ha OE3KUCIOPOIHUTE
KHMCEJIMHYU Ha XaJIOTEHHUTE €JIEMEHTH;

® nuaHupa XUMUYEH EKCIIEPUMEHT 3a U3CJIeJIBaHE CBOWCTBATA HAa XaJIOr€HH/IH;

® (6vp36a CBOMCTBaTa Ha NPOCTUTE BEUIECTBA M XUMHYHUTE CHEIUHEHHUS Ha
enementure ot 17 (VII A) rpyna Ha Ilepumoguunata TaOauIa ¢ TIAXHOTO
pasnpocTpaHeHHe, 3HaUE€HUE, IPUIOKEHUE U BB3JICHCTBUE BbPXY OKOJIHATA Cpeaa
U 3[IpaBETO Ha YOBEKA;

® 00sicHs6a MSCTOTO Ha OnaroponHute (MHEpTHUTE) Tra3oBe B llepuoguuHata
crcTeMa upe3 CTpoeka Ha eJIeKTPOHHATa OOBUBKA;

® onucea pa3sNpOCTPaHEHUE U ynoTpedaTa Ha MHEPTHUTE ra30BE;

o usemuua u aumaiusupa  WHGOpPMALMA  OT  pa3IMYHM  M3TOYHUIM 32
pa3npoCTPaHEHUETO, 3HAYEHHETO, INPUIIOKEHUETO U BB3IACHCTBHETO BBPXY
OKOJIHATa Cpela M 3/paBeTO Ha YOBEKA Ha P-CIIEMEHTUTE U s IPEACTaBs IO
MOIXOJISAI] HAYUH.

Tema 4.
Bemecrsa Ha d -ejieMeHTHTE

12 rpyna

4.1. IlpocTH BemecTBa Ha esieMeHTHTe OT 8, 11 M ® (C6bp36a MACTOTO Ha d-enementute (Men, cpedpo, IUHK, JKEJISA30) B [Iepuoanunara

TaGJII/ILIa CbhbC CTPOCIKA HA TCXHUTC aTOMH,
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4.2. XUMHYHH CheINHEHNA

4.3. PasnpocTpaHeHue u 3HaYeHue Ha d- aToOMH,
CJICMCHTUTC U TEXHU ChCTUHCHUS ® onuceéa XapakTepHU (GU3UYHM CBOMCTBA HA MeJ, CPeOPO, IUHK, KEIA30;

e obscusea cBoiicTBara Ha d-egeMeHTUTE C CIICKTPOHHUA CTPOCK Ha TEXHUTC

®  U3NBIHAGA XMUMHYCH EKCIICPUMEHT 3a WM3CJIC/[BAaHE CBOMCTBATa Ha MeJ, IUHK H
JKEIISI30 U TEXHU ChEIUHEHNS,

® u3paszsea 4Upe3 ypaBHEHUS WIIM CXEMHU XapaKTCPHH XUMHYHHM B3aUMOCHUCTBUS Ha
MeJI, cpeOpo, IUHK, KEIIA30 U TEXHU CheIUHEHHS C MPAKTHYECKO 3HAYCHUE;,

® (6bp36a CBOMCTBATA HA ME/I, IIMHK, )KEJISA30 U TEXHU ChEJAMHCHUS C MMPAKTUICCKOTO
MM IPHJIOKEHUE;

® u3paszsea ChCTaBa U CBOWCTBATA HA: OCHOBHU M aM(OTEPHU OKCHIU (MEICH OKCHU]I,
[IUHKOB OKCHJ, JKEJIEe3eH OKCHJI, JVIKEJIe3eH TPHUOKCHI), OCHOBHH M aM(OTEpHH
XUAPOKCUAN (MEACH NUXUAPOKCU, IIMHKOB TUXHUIPOKCHI, KEJIEe3eH NUXUAPOKCHU]
1 JKeJIe3eH TPUXHUIAPOKCHUT) U COJIH;

® wirocmpupa ¢ IpuMepu OMOJIOTUYHOTO 3HaueHue Ha Honurte Ha Cu, Zn, Fe, Ag;

® apecymenmupa HEOOXOAMMOCTTa OT PEUMKIMpAHE HAa METAJIWTE 3a OMa3BaHe Ha
OKOJITHATa cpea;

® (pasHsiéa W3YYaBAHWTE TMPEXOJHH METaJIM [0 TSIXHATA AKTUBHOCT CIIPSMO
KHCIIOPOJI, KHCETMHH, OCHOBH, BOJIA, COJIH;

® 0000wasa XapaKTEpPHU CBOIMCTBA HA MIPEXOAHUTE METAIIH,

o useiuya u  awaiuzupa  vWHGOpPMANKMSA  OT  PasNUYHM  M3TOYHUIU 32
PasNpOCTPAHCHUETO, 3HAYCHHETO, TNPUIOKECHUETO H BB3IACHCTBHETO BBPXY
OKOJTHATa Cpela W 3/IPaBeTO Ha 4YOBEKa Ha d-elIeMEHTUTE U s TMPEACTaBs IO
TIOIXOJISAII HAaYMH.

Tema 5. ® KIacuguyupa HEOPTaHUYHUTE BEILECTBA CIIOPE] ChCTaBa, CTPOEKA U CBOMCTBATa
5.1. Knacudukanus Ha HEOPraHUYHUTE UM;
BeleCTBa ® Knacuguyupa OKCUAN U XUIPOKCUIU CIIOPE CTPOEXKA U CBOICTBATA UM;
5.2. BemecTBa 3a CbBpeMEHHH TEXHOIOTHH ® xaacuguyupa KACeINHU TI0 ChCTaB U CBOWCTBA,

® Kracuguyupa coIv MO ChCTAB U CBOICTBA,
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® onuceéa ChCTaBa W CBOMCTBaTa Ha HCOpTraHNMYHU BCIICCTBA C ocobeHa CTPYKTYpa,
H3I0J3BAHU B CbBPEMCHHUTC TCXHOJIOT'UH.

Tema 6.
XuMHYecKa MPOMHIIJIEHOCT M OKOJIHA cpeaa

6.1. MeTanyprus ® npoyusea WH(pOpMAIMsA 3a OCHOBHM XMMHYECKU NPOM3BOJACTBA B bbiarapus u B
6.2. [Ipou3BOACTBO HA AMOHSK JPYTU CTPaHU;

6.3. Ilpou3BoaCTBO Ha CAPHA U a30THA ®  U3YUCNA6G KOIWYECTBA HA U3XOJHU BEIECTBA U NMPOAYKTH HA XUMHUYHU IIPOLIECHU C
KHCEJIHHA MIPAKTUYECKO 3HAUEHHE.

6.4. IIpoM3BOACTBO HA KATIMHMPAHA COAA ® onucéa OCHOBHUTE IPHUHIIMIIM B METAIYprusaTa Ha YyI'yHa U CTOMAaHAaTa,

6.5. OnasBaHe Ha OKO/THATA CpeJa MpH ® onucea OCHOBHUTE TMPUHIMIM B METAIyprusita Ha LBETHUTE METaId —
XHMHECKHTE NPOM3BOACTBA MUPOMETATYPTrUYeH U XUIPOMETATYypruieH METO;

® onucea Mo cXeMa MPOU3BOJICTBOTO HA AMOHSIK;

® onucéa OCHOBHUTE MPUHLUIIN MPU MPOU3BOACTBOTO Ha CSpPHA KUCEIMHA U a30THA
KHCEJINHA;

® u3pazsséa C ypaBHEHHUS OCHOBHUTE IPOIIECH B Ue€pHATa M B IBETHATA METAIYPrus,
MIpU IPOU3BOACTOTO HA AMOHSIK, a30THA U CSIpHA KUCEJHMHA,

® onucea PHUCKOBETE OT 3aMbpPCSABAHE Ha OKOJIHATA Cpela TPH XUMUUYECKHUTE
MIPOU3BO/ICTBA;

® onucea BH3MOXKHOCTH 32 00€3BpEXKIaHETO HA OMACHM 32 YOBEKa M OKOJIHATA cpejia
BECIIECTBA;

® onucea MPUHITUIINTE 32 pean3upaHe Ha O€30TIMaTHA MPON3BO/ICTBA;

®  KOMEeHmuUpa €KOJOTUYHH MPOOIeMU, TPUINHEHH OT TOKCHYHUTE METaJIH.
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[ XOPAPUYM 3A MOAYJIA

bpoii uacose 3a uzyuasane na mooyn xumusa Ha Heopzanuunume eeujecmea 6 11. knac, émopu yueven cpox — 12 uaca.

Ilpenopvuumenno paznpedenenue na uacoseme:

3a HOBH 3HAHHSA 10 43 yaca ~ 60%
3a nperoBop u 00001IeHHE 10 S yaca ~ 7%
3a npakTH4ecKH AeHHOCTH (1adopaTopHHU He Mo-MaJko ot 18 ~25%
ynpa:KHeHHsl, MIPAKTUKYMH, TUCKYCHH, yaca

aedaTn, CeMUHAPH, Y4eOHH EKCKYP3HH,
pabdoTa o NpPoeKTH u Jap.)

HHUBO)

3a KOHTPOJI U OLleHKA (B T.4. M 32 U3X0AHO no 6 yaca ~ 8%

VY4eOHHTE YacoBe 3a NPAKTUYECKU JEHHOCTH, Ta0OPATOPHU YIPaKHEHUS, yIeOHU €KCKYP3UH U Jp. BKJIIOYBAT U CIEIHUTE JJAOOPaTOPHHU paboTH U
NPAaKTUYECKH JEMHOCTHU 0 MOJYJ XUMUS HA HEOP2AHUYHUME GeujeCmBa

NogakrowhE

H3cnedeane ceolicmeama na mMacHesull U Ha Ma2He3Ue8U U KATYUEBU CbeOUHEHUSL.

Cpasnumenro paszenedxcoane ceolucmeama Ha aryMuHULl u 01060. J[okazeane Ha aryMUHUe8U U 01068HU UOHU.
Hscneosane ceoticmeama Ha 8vb21epoo, capa u uoo.

U3cnedsane ceoticmeama Ha KucenuHu.

HOJZylta6ClH€ Ha 2asoee.

Cpasrumenro pasenexcoane Ha ceOUCMEAma Ha Meo, YUHK U JHCEeNs30.
Cesoticmsa Ha Xuopokcuoume Ha meo, YUHK U HCeri30.
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Esponeicku couunaneH GpoHa

[TpakTHyeckute AeMHOCTH, Ta0OPATOPHUTE YIIPAKHEHUSI, YUeOHUTE €KCKYpP3UH U Ap. MOTaT Jia ce IJIaHUPAT KbM CbOTBETHUTE TEMU WU Ja ce 000CO0ST Mo/

dbopmaTa Ha yueOHU MPAKTUKYMHU B TIOJIXOJISIIIIO BPEME.

[ OLHEHSBAHE

OI_IGHSIBaHCTO Ha 3HaHUATA U YMCHUATA HA YICHUIIUTC € B CbOTBCTCTBUC C IIPCABUACHUTC B IIPOTI'paMaTa O4YakKBaHU PE3YyJITaTU U ,Z[eﬁHOCTI/I.

Y4eHukbT TpsiOBa MpeABAPUTEITHO A2 € HHPOPMHUPAH 32 KPUTEPUUTE U CUCTEMATa 32 OLICHSIBAaHE HA TOCTIKEHUATA MY.

Cvomnouwienue npu gpopmupane Ha cpOUHA U 200UUIHA OUCHKA:

Tekylu oeHKH (0T YCTHHU, OT NMCMEHH M OT NPAKTHYECKH M3NUTBAHUA) 40%
OueHKH 0T KOHTPOJIHU PadoTH (B T.4. H 32 H3XOJHO HUBO) 30%
OueHKH OT APYIH J1eHHOCTH (IOMALIHU PadoTH, 1a00PaTOPHU ynpakHeHus1, cemunapu, | 30%
pabdoTa o NpoeKTH M JAp.)
[ JEMHOCTHU U MEXKXJIYIIPEJIMETHH BPH3KH ]

VYueOnara nporpamMa 3a MOAYJIA XUMUsA HA HeopzaHudrHume eeujecmea Ha HpO(I)I/IJII/IpaHaTa MMOATOTOBKA OCUTYpsABa BB3MOKHOCT Ha YUCHUIIUTC Oa
HpI/I)IO6I/I$IT II'bJIHa MpPEaAcTaBa 3a KJ'IaCI/I(i)I/IKaHI/ISITa W CBOMCTBara Ha IMPOCTUTEC BEIICCTBA M HAa HCOpPTaHUYHU XUMHWYHUTEC CHCAWHCHHA, 3a PUCKOBETC OT

3aMbPCABAHC 3a OKOJIHaTa Cpeaa IMpru NpoOrU3BOACTOTO HA HCOPTaHWUYHU BCHICCTBA U BB3MOKHOCTHUTEC 34 OIIA3BAHCTO .

B Tasu BpB3Ka OT YYCHHIIUTE C€ OYaKBa Ja: OTKPUBAT U OOSCHSBAT MPHUHIIMIN W 3aKOHOMEPHOCTH, Bb3 OCHOBAa Ha KOWTO Jia pa3TrpaHUYaBar,
KIacU(UIIUPAT U CPABHABAT XMMHUYHU €JIEMEHTH M TE€XHU HEOPTraHWYHU CHEIUHEHHS MO PA3IWYHHU MPHU3HAIM, W3MOJ3BAT, Pa3dyUTaT, THIKYBAT U CHCTaBAT
rpauKku M CXEMH, CBbpP3aHU C (QU3UYHH M XUMUYHU CBOMCTBA HA BUIOBE MPOCTH BEIIECTBA U KJIACOBE XUMUYHU CHEAMHEHUS; MPOTHO3UPAT XUMHYHU
CBOMCTBA Ha M3yYEHU HEOPTaHWYHU BELIECTBA U Ja I'M 3allUCBAT C XMMUYHH YPaBHEHUS; pelIaBaT JOTUYECKU U U3UUCIUTEIHH 33J]a4 B PeajieH KOHTEKCT.

KinrodoB akmeHT B mporpamarta € eKcrepuMeHTaiHata pabora. OT yUEHHIIMTE C€ M3MCKBA Ja: HaONI0JaBaT M WM3BBPIIBAT XUMHUYHU EKCIIEPUMEHTH,
CBBP3aHM C M3CIIEJIBAHE HA CBOWCTBAaTa Ha MPOCTH BEIIECTBA U HEOPTAHMYHM XMMHUYHHU ChEJIMHEHHS, OTKPUBAHE M JOKa3BaHE HAa TEXHU HOHM; MOJy4yaBar,
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aHAJM3UPAT U TMPEICTABIT B Pa3JIMUYCH BUJ CKCIICPUMEHTATHHM JaHHW;, HAMHpAT NMPUYMHHO-CIICICTBEHH BPB3KH, CBBP3aHHM ChC CTPOCKA M CBOWCTBATa Ha
W3YYCHUTE BEIIeCTBA; POPMYIUPAT U3BOJU OT MPOBEJCH EKCIIEPUMEHT; OMMCBAT ChKpaTeHO (aKTh W HAOIIOJeHUS; CpaBHABAT (PakTH; GOpMyIUpaT NEIHU U
ChCTaBSAT IUIAH HA W3CJICBAHE, CBBP3aHO ChC CBOMCTBATa HA KOHKPETHM BEIICCTBA; MOJAOMPAT MOJIXOMASIIM SKCIIEPUMEHTH 3a MOTBBPXKIaBaHE Ha Ka3aHOTO;
NPEICTaBAT U OQOPMAT HAOIIOJCHUE M CEKCIIEPUMEHTATHA JIEHHOCT B MPOTOKOJIM, CIIa3BaT MpaBWiaTa 3a Oe3omacHa jaboparopHa paboTa 3a Ola3BaHe Ha
COOCTBEHOTO 3/IpaBe U 3[[PaBETO Ha IPYTHUTE.

YyeOHaTa mporpaMa HacO4YBa BHUMAHHETO KbM YCHhBBPIICHCTBAHE HA YMEHHUATA HA YUCHHUIIUTE KAKTO 32 CAMOCTOSITEITHO yYeHE, Taka U KbM Ch3/[aBaHE Ha
YCIIOBHS 3a €KUITHA paboTa U paboTra 1o mpoeKkTH. ToBa J1aBa Bb3MOXHOCT BCEKH YUCHHK Jla OLICHU JIMYHOCTHUTE CH KayeCcTBAa M Jia CE BKIIIOYBA B KOHKPETHA
JEHHOCT; J1a M3Ka3Ba M OTCTOSIBA MHECHHE 0 y4eOeH M HaydeH MpoOJieM, KaTo ChIICBPEMEHHO JIEMOHCTPUPA OTBOPEHOCT M TOJICPAHTHOCT KbM MHEHHUSTA HA
ChYYCHUIINTE CH. B Ta3u Bpb3Ka ca MPEIBUACHU NEHHOCTH 3a MPOyUYBaHE, aHAJM3UPAHE, CUCTEMATH3MpaHEe U MPEICTaBsIHE Ha MH(OpPMAIH OT pa3IuYHU
u3TOYHMIM. ToBa MO3BOJISIBA OCBEH (OpPMUpAHE HA YMEHHS 3a NMPEHOC HA 3HAHWUSA W B Apyru obnactu (Owosorus, ¢usuka, reorpadus, MaTeMaTHKa,
UH(POPMALIMOHHU TEXHOJIOTHH), HO U YMEHHUS 3a 00II[yBaHEe Ha POJICH €3UK, 000raTeH ChC ChOTBETHATA XMMUYHA TCPMHUHOJIOTHSI.

Enna orT ocHOBHHTE HWJEH Ha Iporpamara € Ja Ch3[aJe YCJIOBUS YYCHHIUTE J1a OCHh3HASAT PHUCKOBETE OT 3aMbpCsBAaHE Ha OKOJHATA Cpeda U
BB3MOKHOCTUTE 32 OMAa3BaHETO U C TPHKa 3a COOCTBEHOTO 37[paBe M 3/IpaBeTO Ha OKOoMHHUTE. O4akBa ce BCEKH YYEHHUK Jla MOKE Jia OICHsSIBA 3HAYEHUETO Ha

XUMHUATA U HAa XUMHUYHUTC TCXHOJIOTHUH 3a PA3BUTHUCTO HA 06H_[eCTBOTO n ga Ccc y'6eI[I/I, Y€ OIIa3BAaHECTO Ha OKOJIHATA Cp€la € 3aAbJIZKCHHUEC OCBCH Ha ABbPIKABHUTC
HWHCTUTYIOHH U HA BCCKU I'PAKIaHHUH.
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