INPOEKT BG051P0O001-3.1.04 ,,ITogo0psiBaHe HA Ka4eCTBOTO Ha 00IOTO 00Opa3oBaHue” 7 ”“k

»3a NO-Kauecmeeno oopazoeanue* E( @

IIpoexmwvm ce ocvujecmensa c punancoeama nooKpena Ha PN
Onepamuena npoepama ,, Pazeumue na yoeewikume pecypcu”, bsarmos: \,r
EBpONencku cbio3 cvghunancupana om Egponetickus coyuanen ¢pono na Eeponeiickus cvios Esponeiicku coumaneH GpoHa

Husecmupa 6v6 eauemo bvoewe

HPOEKT
YUYEBHA ITPOI'PAMA 3A ITPO®UJINPAHA ITOAT'OTOBKA 11O XUMHUSA U OITAZBAHE HA OKOJIHATA CPEJA

MOJAYJI 1. TEOPETUYHU OCHOBHU HA XUMMUSATA

[ KPATKO INPEJJCTABSAHE HA YYEGHATA ITPOI'PAMA HA MOAVYJIA ]

MonynsT meopemuynu 0CHO8U Ha XuMusAma € 4acT oT NpoduInpaHara MoJroToBKa Ha yYEHUIUTE OT BTOpaTa TMMHA3MaJIHA CTENCH Ha 00y4eHue Mo
Xumus u onaseawe Ha okonanama cpeoa. OOy4EHUETO € HAaCOYeHO KbM HAArpa)kJaHe Ha 3HAHMTA, YChBBPLICHCTBAHE Ha YMEHMsTa U 0OOrarsiBaHe Ha
LIEHHOCTHUTE OTHOILIEHUS, JOPMUPAHU B 3aJbJDKUTENHATA MOAT0TOBKA. ChabpiKaTenHaTa ChUIHOCT Ha yyeOHaTa ImporpaMa € Haco4eHa KbM-U3SICHSIBaHE Ha
KBaHTOBO-MEXaHUYHUTE IPEIACTAaBU 3a CTPOEKA HA aTOMa M MPOU3TUYAILKUTE OT TOBA 3aKOHOMEPHOCTH B IEPUOJMYHATA CHCTEMA; 3all03HABAHE C OCHOBHHU
MIOHATUS, OCHOBHU ITOJIOXKEHUS U NPUJIOKEHHS HA CbBPEMEHHHU TEOPHUHM 32 XMMUYHATa BPb3Ka U CTPOEkKA Ha BEIIECTBATA; MPEICTAaBSIHE HA TEPMOJINHAMHUYHHU U
KUHETHYHHU XapaKTepUCTUKU Ha XMMHUYHUTE IpolecH. BaxeH akueHT B yyeOHaTa mporpama € IMOCTaBeH BBPXY XapaKTEepPHU CBOMCTBAa Ha pa3TBOPHUTE U
BUJIOBETE XMMHMYHHU pEaKIMM, KOUTO MPOTHYAT B TsX. M3uckBaHMsATa KbM BCSKAa TeMa B ydeOHara mporpaMa ca HaCOYEHHM KbM IPUIIOKHUTE ACIEKTH Ha
XMMHUYHOTO 3HaHUE, KOETO € OCHOBHA MPENOCTaBKa 3a M3rpakaaHe Ha MPUPOJIOHayYHa IPAMOTHOCT Ha yYEHULIUTE, Heo0X01MMa 3a OAroToBKara um 3a BY3
U 3a ObJeliara UM peanusaius B cgepata Ha MIPUPOJAHUTE HAYKH U CBBP3AaHUTE C TAX TEXHOJIOTUU.
[TpenBuaeHoTO y4eOHO ChIbpKAHNUE U OYAKBAHUTE PE3YITATH B MOAYII MEOpemuyHy OCHO8U HA XUMUAMA HACOYBAT 00yYEHHETO Ha YUCHUIIUTE KbM:
® 3a0vabouasane U pazumupsAeaHe HA 3HAHUAMA 33 CTPOEXKA HA BEIIECTBOTO M CHIIHOCTTA HA XMMHUYHHUTE PEAKIMH; 3a LIEHHOCTHUTE acCleKTH Ha
XUMHUYHOTO ITO3HAHWE U BIUSHUETO HA HETOBUTE PE3YyJITaTH BbPXY COLMAIIHUTE MPOLECH, 38 TEOPETUKO-TIPAKTUYECKH U U3CJIET0BATEICKH METOIU U
IIOAXOU 33 CAMOCTOATEIIHA [T03HABATEIIHO-OLICHBbYHA JEHHOCT 110 XUMUS;
® ycvevpuleHcmeane HA yMeHus 3a—OINHMCaHUuEe U OOSICHEHHE Ha SIBJICHMs 4Ype3 W3I0JI3BAHE Ha HAayyHW JAHHU M J0KA3aTelICTBA; pa3KpUBaHE U
apryMeHTHpaHe Ha MPUYUHHO-CIEICTBEHN BPBH3KH MEXAY XUMHUUYHN OOEKTH; pelllaBaHe Ha MPAKTHYECKH 3aJauu U mpobieMu; u300p U mpeHoc Ha
3HaHHUA B JIPYT'M CPOJIHM Hay4yHU oOnacTu; M300p Ha CTpaTerdd M OpraHu3alys 3a HM3MbJIHEHHE Ha pEeUIeHHsTa; OTKpUBaHE Ha MpoOiIemMH;
eKCIIepUMEHTAIHAa BApUATUBHOCT; (pOpMyIUpaHe U MPOBEpsIBAHE HA XUIIOTE3H, U3BbPIIBAHE HA aHAJU3HU, U3BOIU, 000OIEHHUS U MPOTHO3M; aHAIN3
U OLIEHKa Ha MOCTUTHATUTE PE3YyJITaTH, OpraHU3UpPaHE U MPOBEXKAAHE HA IUCKYCUU; paboTa B €KHII;
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e obOocamseane Ha cucmemama Om UEHHOCNIHU npedcmaeu U YeHHocmHu opueHmayuu Ha JTUYHOCTTAa 4YpE€3 KOHKPETHU3alWsA BBHPXY XHMUYHO
ChbAbpPKaHHUEC Ha 06H_[I/ITC CBCTOITICAHN UJCH 3a IIO3HABACMOCT Ha CBETAa, 3a IIPUYUMHHO-CJIICACTBCHATA O6YCJ'IOBCHOCT Ha sABJICHHATA B IIpUpoOAara, 3a
CANMHCTBOTO MCKAY YOBCKa W IIpHUpoaarTra, 3a BJIMAHHUCTO HAa HayKaTa BBbPXY PA3BUTHCTO Ha O6HI€CTBOT0; qpe3 3aCHJIBAHC Ha Y6CIIGHOCTT21,
Harj1aCuTe U MOTUBALIUATA 3a ITIO3HAHUEC U 3a OTTOBOPHO OTHOIICHHWEC KbM OKOJIHATA CpCla.

YUYEBHO CBbABPKAHUE 1 OYAKBAHMU PE3YJITATHU 110 TEMU

Tema 1. CTpoex Ha aToMa
U MePUOINYHA CHCTEeMAa

1.1. KBaHTOBO-MeXaHHYHH ® onucea CbCTaBa Ha aTOMHOTO SApPO; ®  PaJIMOAKTUBHOCT
NpeacraBu 3a CTPOE)Ka HA ® onucea CbITHOCTTA Ha SABJICHUETO PAaIMOAKTUBHOCT, ® CICKTPOHECH o0mak
aToma ® onucea €IEKTPOHA KAaTO MHUKPOOOEKT, Ha KOWTO ca MPHCHIIA CBONCTBA M Ha e KBaHTOBM unciaa —n, |, m,,
4acTHUIA, U HA BBJIHA; Mg
e ¢popmynupa mpuHIUTIA Ha Xal3eHOepT 3a HEONPEAEIEHOCT; e aromHa opbutana
® (8vbp36a 3HAHMATA 3a JIBOMCTBEHUS XapaKTEp HA EJEKTPOHA M IPHUHIMIA 3a ®  ECIEKTPOHEH MOJACION
HEOMpeAeNeHOCT ¢ MpecTaBaTa 3a eJIeKTPOHEH 00JIaK; ® eNeKTPOHHA KOHPUTYpaLus

® 03HAYaea CUMBOJIUTE HAa YETUPUTE KBAHTOBHM YHWCJIA, HA30BaBa 'M M IOCOYBA
TEXHUTE CTOHHOCTH;

® paszenexcoa xBaHtoBuTe umcia (N, |, my u ms) karo mapamerpu, ONMHCBAIIH
CBCTOSIHMETO Ha €JIEKTPOHA B aTOMA;

® (6vp36a CTOWMHOCTUTE HA KBAHTOBUTE 4YHWCIAa C pasMmepure, ¢dopmara H
MIPOCTPAHCTBEHOTO PA3MOJIOKEHNE Ha EIEKTPOHHUTE O0JIalIH;

® pasznosnasa 1o TpadhUIHA U300paXKEHUS S, P, U d eNeKTPOHHU 00JaIH;

o  popmyrupa npunnmna Ha [laynu, mpuHIIMTIA 32 MUHIMYM €HEPTHUs W TPABUIIOTO
Ha XYHJT;
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® (pasHséa ChCTOSHUATA HA CIIEKTPOHUTE B MHOTOCIICKTPOHHH aTOMH I10 33/1a/ICHU
croiiHoctr Ha N, |, My (3an=1+4);

® u3pazssa C NEKTPOHHH (DOPMYIIH U C KBAHTOBH KJICTKH €JICKTPOHHATA
KOH(UTYypaIws Ha aTOMHA U HOHH B OCHOBHO M Ha aTOMHU BB Bh30yICHO
CBCTOSIHHE;

® npeodsudicOa BAIIGHTHOCTTA HAa KOHKPETHHM XWMHUYHU €JIIEMEHTH 110 JaHHH 3a
SJICKTPOHHATA KOH(UTYpAIUs Ha AaTOMHUTE WM.

1.2. CTpoem Ha ® mvjiKyea ICPUOINIHOTO U3BMCHCHHUC Ha CBOMCTBaTa Ha XMMHYHHUTE €JIECMEHTHU B

e [IOHM3AaLIMOHHA CHEPIUs
€JIEeKTPOHHATA 00BMBKA Ha IIEpUONYHATA CHCTEMA KAaTO CIEACTBHE OT ITOBTOPEHUE HA CXOAHHU €IEKTPOHHU ®  CJIGKTPOHHO CPOJICTBO
aToMa M CTPYKTYypa Ha KOH(UTypaluy Ha TEXHUTE aTOMH; ®  CIIEKTPOOTPHUIATECITHOCT
nepuoauHaTa cucrema ® unmepnpemupa CTPYKTypaTa Ha IepHOAMYHATAa cHUcTeMa (NEepHOAM, TPYIH, ® aTOMEH pajanyc

peloBe) OT IielHa TOYKa Ha CTPOekKa Ha eJEKTPOHHATa OOBUBKA HA aTOMHTE Ha e jioHeH paauyc

XUMUYHHUTE €JIEMEHTH;

® (pasHA6a XMMUYHH €JIEMEHTH OT €MH U ChIIl IEPHO]] WK OT €/IHA U Chlla rpyma
[0 €JeKTPOHHU KOHQUIypalluh Ha aTOMUTE U IMpelcKa3Ba CXOJACTBO WU
pas3nuuue B CBOWCTBATA UM;

® pasepanuyaéa B TEpUOJUYHATAa TaOIMIA WIM 10 JaJieHa eJEeKTPOHHA
KoHburypamus s-, p-, d- u f-eleMeHTH W MeTa M, HEMETAIW W OJArOPOTHH
ra3ose;

® OeguHupa TOHATUATA ATOMEH pAAMYC, MOHU3ALMOHHA EHEprus, eJIEKTPOHHO
CPOJCTBO, €IEKTPOOTPULIATEIHOCT;

® 00sAcHA6a W3MEHEHUETO Ha XapaKTePUCTUKUTE HA aTOMUTE HAa XUMHUYHUTE
eleMeHTH (aTOMHM M MOHHM pajnycd, HOHM3AIMOHHA EHEprus, €JIEKTPOHHO
CPOJACTBO, E€JIEKTPOOTPULIATEIIHOCT) MO MNEPUOAM W TPYNU M MO TrpadUuHU
M300paKeHUs.

Tema 2. CTpoex u cBOliCTBa
HA BelllecTBATa
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2.1. XuMu4YHA BPb3Ka

005CHABa CIIOBECHO U 0 cXeMa MPUYMHHUTE 32 00pa3yBaHEe HA XUMUYHU BPB3KU;
pasepanuyaséa OCHOBHYU TUIIOBE XMMHYHU BPb3KHU (MOHHA, KOBaJIEHTHA MOJISIPHA U
HEMOoJIsIpHA, KOOPJAMHALMOHHA, METaJHa, G-, TT-, IPOCTa U CJI0KHA, JIOKAIU3UpaHa
U JIeNIOKAJIU3UPaHa);

onucéa BUJA Ha XMMHUYHATA BPb3Ka B KOHKPETHU MPOCTHU BelIeCTBa U OWHApHU
ChEMHEHUSI C MOJIEKYJIEH WM C MOHEH CTPOEkK Bb3 OCHOBA HA XMMUYHHUTE UM
opmyum;

npedcmass CXeMaTUIHO 00pa3yBaHETO Ha KOBAJICHTHA M HOHHA BPB3Ka,

npunaea Metona Ha BajeHTHHTe Bpb3ku (MBB) 3a oOpa3yBane Ha pa3nuyHU
BHJIOBE KOBAJICHTHU BPB3KH;

dasa IPUMEPH 3a TMOJIyuaBaHe Ha KOOPAUHAIMOHHU CheIMHEHUS

npuiaza NpaBUIia 3a HANMEHYBaHE HA MOHOJIEHTATHU KOMILJIEKCHU MOHU U
ChEAMHEHUS;

npunaea mpencTaBara 3a xuOpuausanus Ha AO 3a onmMcaHue Ha KOBAJCHTHUTE
BPB3KH U T€OMETpUsITA Ha MoJIeKyu oT Tura ABy, AB3 u ABy;

06scHABa 00pa3yBaHETO Ha JENOKaTU3MpaHa KOBAJIEHTHA Bpb3Ka Ha MPUMeEpa Ha
MoJleKysaTa Ha OeH3eHa U KapOOHATHUS HOH;

0- U T- BPB3KH
JIeIOKaIu3upaHa Bpbh3Ka
KOOpJMHATHBHA BPB3Ka
XUOpUIU3AIHSL
XUOpUIHU OpOUTATH
MOJIIPHOCT
MOJIIPU3YEMOCT
eHeprus (31paBuHa) Ha
BpbB3KaTa

I'bJDKUHA Ha Bph3KaTa
KOMIUIEKCO0OpazyBaTel
JUTaH]
KOOPIUHAIIOHHO YHUCIIO

2.2. Me:xkaymosekyJaHu 005CHABA MEXIYMOIIEKYIIHUTE B3aHUMOJCHCTBUS TPEABUI TMOISPHOCTTA H

B3aHMO/IeiiCTBUA MOJIAPU3YEeMOCTTa Ha MOJICKYJIUTE M BB3MOXKHOCTUTE 3a oOpa3yBaHe Ha
BOJIOPOJTHU BPB3KH;
00s51CcHs16a CBOMICTBATAa HA BEIIECTBATa Ype3 MPHUPOJIATa HA XUMHYHUTE BPH3KH B
TAX, CTp0e>1<a 158 Me)KZIYMOJ'IeKy.HHI/ITC 15001 BSaHMOHeﬁCTBHﬂ.

Tema 3. XMMHUYIHA

TePMOINHAMHKA

3.1. Tepmoxumus

Oeghunupa TOTUIMHHUS ePEeKT Ha XUMHUYHHUTE peakuu 1 (a30BUTE MPEXOIH Upe3
pOMsIHATa Ha BhTPEIIHATA €HEPTHsl U eHTAJHATA;
pasepanuuaea 1O OIHCAHWE, TEKCT, CXeMa M JaHHM 3a TOIUIMHHHUTE e(eKTH

TEPMOXUMHUS
EHTaJIIUA
BBTpELIHA CHEPrUs
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€K30TePMHUYHHU U €HIOTEPMUYHHU MIPOLIECH; e cHTainus Ha oOpa3yBaHe
® U3pa3si6a XUMHUYHUTE MPOIIECH UPe3 TEPMOXUMUYHU YPABHEHUS; e  EHTAJNMS HA M3rapsiHe
® Jepunupa BENWUMHUTE TOIUIMHA (CHTANNMsA) Ha oOpa3dyBaHe U TOILTMHA
(eHTaNMmus) Ha U3rapsHeE;
® OJeghunupa 3aKoHa Ha Xec;
® u3yucnsgea TOIUIMHHUS e(eKT Ha XUMUYHHM peakuuu, (a3zoBH Npexogud u
AIOTPOITHU MPEBPbBILAHUS, KaTO MpHUIara 3aKkoHa Ha Xec;
® cucmass W MBIKY8d CXEMH W CHEPreTUYHH JHUarpaMyd Ha CK30TEPMHYHH U
EHJ0TEPMUYHU MPOIIECH;
® oOyeHs6a KAJIOPUYHOCTTA HA TOpHMBATa W PA3IMYHU XpaHU IO JIAHHU 3a
SHTAIITUUTE HAa U3TAPSHETO UM;
® KOMeHmMupa 3HAYCHUETO Ha BBIVIEXUAPATH, MA3HUHH U OENTHIN KaTO U3TOYHUIIN
Ha €HEeprusl 3a OPraHU3MHUTE;
® u36bpwi6a W TIPaBH H3BOJU OT CKCIIEPHUMEHTH, CBBP3aHH C CHEPreTHUYHU
MIPOMEHU Ha XUMUYHH PEAKITUH.
3.2. XMMHYHO PaBHOBeCHE ® npeodguxcoa TOCOKaTa Ha JaJieH MpOIeC Bb3 OCHOBA Ha JaHHU 32 U3MEHEHHETO e CBOOOJHA €HEPTUA
Ha CBOOO/IHATA CHEPTHS; ® paBHOBECHA KOHCTaHTa
® Xxapakmepuzupa XUMHUYHOTO paBHOBECHE KaTO CHCTOSHHE C MHUHHUMYM Ha
cBOOO/IHATA SHEPTHUs Ha CHCTEMATa,
® npedgudicoa IPOMEHUTE B PABHOBECHUTE CUCTEMU IIPU MTPOMSHA Ha YCIOBHUATA;
® 00sCHAGa BIUSHHUETO Ha pa3nuuHu (akTopu (TemmepaTypa, KOHIEHTpaIus,
HaJsiraHe) BbPXY PAaBHOBECHUS ChCTaB HA XUMHUYHATA CHCTEMA;
® naaHupa u nposexcoa EKCIEPUMEHT 3a YCTAaHOBSBAHE Ha BIUSHHUETO Ha
pa3nuaHA (aKTOPH BEPXY XUMHUIHOTO PAaBHOBECHE,
® qHanu3upa AAHHU OT XUMHUYEH EKCIePUMEHT 3a BIMSHUETO Ha pPa3IHYHU
(hakTopH BHPXYy XUMHUYHOTO PAaBHOBECHE.
Tema 4. XuMHYHA KHHETHKA
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® Oeghunupa NOHATHETO CKOPOCT HA XUMHYHA PEAKIIHS, ® XMMHYHA KHHETHKA

® u3passea Cpe€aHaTa CKOpOCT HAa XUMHUYHA pCaKI s, KHHETUYHO YPaBHCHHC

® 3anucea KUHETUYHO ypaBHEHME Ha JJaJleH XUMHUEH IMIPOLIEC; ® CKOpOCTHA KOHCTaHTa

® onpedens CKOPOCTOOIPEEIISALIMS €Tall HAa MHOIOCTaIUIHU 1OCIIEI0BATEIHI N ® AKTUBHUpALIA EHEPIUs
napajieJHM peakluu 1o OlMCcaHue Wi rpaduka; e XOMOIEHHA KaTajn3a

® MBbIKY8a 3aBUCUMOCTTA Ha CKOPOCTTa HA XUMUYHUTE PEAKIIMH OT TEMIlepaTypaTa e  XeTeporeHHa Karajiu3a
Yype3 ypaBHEHHUETO Ha APEHUYC; e Omokaranusa (eH3MMHa

® npedcmass rpadUUHO MPOMSIHATA Ha KOHIICEHTPAIMATA HA pEareHTHTE C BPEMETO; KaTajaun3a)

® pa3uuma eHepreTUYHH TuarpaMu Ha XUMUYHU IIPOLECH; e aBTOKaTanM3a

® npeodsudicoa BIVWSAHUETO HAa pa3nuuHu ¢aktopu (NMpUpoja Ha BeIIECTBaTa,
KOHIIEHTpAIWs, HalAraHe, TEMIIeparypa, KOHTAaKTHA TOBBPXHOCT) BBPXY
CKOPOCTTa Ha KOHKPETEH XUMHUYEH MPOIIEC;

® 00scHsA6a BIUSHUETO Ha pasnmudau  (akTopu (NMpUpoaa Ha BEIIECTBATA,
KOHIICHTpAIMs, HaJATaHe, TEMIIepaTypa, KOHTAaKTHA TIOBBPXHOCT) BBPXY
CKOPOCTTa Ha XUMUYHUTE PEaKIUU;

® nIaHUpa u npogexcoa EKCICPUMEHT 3a YCTAaHOBSBAaHE Ha BIHUSHUETO Ha
pa3nuaHA (HaKTOPH BEPXY XUMHUIHOTO PAaBHOBECHE;

® aHanu3upa NaHHU OT XMMHYEH €KCIIEPUMEHT 32 CKOPOCTTa Ha XMMHUYHU PEaKIINH;

e npedcmass TpahUIHO PE3YITATHTE OT MMPOBEICHU CKCIICPUMEHTH;

e wumocmpupa C TPHUMEPH BHJOBE KarajiW3a — XOMOICHHA, XETepOTeHHa,
aBTOKaTajan3a, OMoKaTaIn3a;

® onucéea MexXaHW3Ma Ha KaTAIUTUYHOTO JIEHCTBHE TPU XOMOT€HHO- U
XETePOTeHHO KaTAIUTHYHU MPOIIECH;

® 005CcHs6a BIHMSHHETO HA KaTAJIM3aTOPHUTE BBPXY CKOPOCTTA HA XHUMHYHHUTE
MIPOIIECH Ype3 YPaBHEHHETO Ha APEHHWYC B3 OCHOBA Ha Tpa)MIHO U CIOBECHO
OTHCaHUE;

® u3cnedsa SKCIIEPUMEHTATHO BIIMSHHETO HA KOHIICHTPANUATA M TTOBBPXHOCTTA Ha
KaTaJIN3aTOPUTE BBPXY CKOPOCTTA HA XUMUYHUTE PCAKIINN;
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onucea poJiATa Ha KaTaJIW3aTOPUTE 3a IPOTHYaHE HA OMOXMMHUYHU IIPOLIECH U 32
Ola3BaHE Ha OKOJIHATa CPesia;

npuiaea 3aKOHOMEPHOCTH, CBbP3aHU C XUMUYHATa KUHETUKA U PAaBHOBECUETO, 32
nog0op Ha ONTUMAHU  YCIOBHSI 3a TIIOJy4aBaHE Ha MPOAYKTH B
IPOMMIIUIEHOCTTA.

Tema 5. CucTemMu oT ABE HJIH
moBeYe BelecTBa

5.1. Cmecu u JuCHepCHH
cHcTeMH

Kaacughuyupa CMECUTE TI0 Pa3IMYHU MPU3HANHN (CHCTOSHUE H pa3MepH Ha
YaCTHUIUTE);

unocmpupa ¢ TPAMEPH Ta30BU CMECH, TSIHH CMECH, Pa3TBOPH;
OJepunupa TIOHSATUATA JUCIIEPCHA CHUCTEMa, JMAUCIEpPCHA cpena,
KOMITOHECHT;

onucea SIBICHUETO aJICOPOIHs;

npoyyea u Komenmupa possTa U 3HAYEHUETO Ha aJICOPOIIHTA 32 YOBEKa U
OTIa3BaHETO Ha OKOJHATA CPe/a;

onucea HAHOYACTUIIUTE KATO OCOOCHH CTPYKTYPH ChC 3HAUCHHE 32
ChBPEMEHHUTE TEXHOJIOTHH.

daza wu

JMCTIEPCHA CHCTEMa
nucriepcHa dasa
JMCIIEpPCHA cpeia
KOMITOHEHT
azcopOrus
Jecoporus

5.2. PazTBOopn

00s1CcHA6a MEXaHNU3Ma Ha pa3TBapsiHe, KaTo Mpuiara 3HaHus 3a CTPOeka Ha
BELIECTBATA;

onucea BIUSHUETO Ha pa3luyHU (HaKTOpH (TeMIlepaTypa, HalsraHe) Bbpxy
pa3TBOPUMOCTTA Ha BELIECTBATA;

U34uCaA6a MacoBa 4acT, MacoBa, MOJIHA M MOJIaJIHAa KOHIIEHTpAIUs Ha pa3TBOPH;
06scHA6a OOUTN CBOMCTBA HAa pa3peiCcHUTE Pa3TBOPH, CBbP3AaHHU C: TAPHO
HaJsiraHe, TeMIlepaTypa Ha KUIIeHEe U 3aMpb3BaHe, OCMOTUYHO HAJIATaHE;
npunaea 3akoHuTe Ha Payn n bekman nipu pemnaBaHe Ha 3aJauy;

onpeoenis eKcChepumMeHmalHo Pa3TBOPUMOCTTA Ha BEIlECTBAaTa B 3aBUCUMOCT OT
TeMIeparypara u npedcmass rpau4Ho JaHHU OT XUMHYEH €KCIIEPUMEHT;
aHanu3upa JAaHHU OT Pa3IM4HU M3TOYHULIHM, CBBP3aHU ChC CBOWCTBA HA

MoJlaJHa KOHILIEHTpalusl
KOJIOUIU

mmopuiHu U M0 OoOHH
KOJIOUIU

KoaryJarms

NenTU3aLus

Tunnanos edexr
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pa3TBOpPUTE;

® onucea siBNeHUsATA MU(Y3USI 1 OCMO3a U 3HAYCHUETO UM 32 MMPAKTUKATA U
KU3HEHHUTE MPOIIECH;

® 00scHA6a IPUITOKEHUETO HA PA3TBOPUTE C TEXHUTE CBONCTBA;

® Kracuguyupa KOIOUIUTE MO PA3TUYHU TPU3HAIIY,

® 00sacHa6a PakTOPH 3a Koarynanus U CTaduIM3alis Ha KOJIOUIU Bb3 OCHOBA Ha
CTpOEKa Ha KOJIOMJHUTE YaCTHUIIH;

® onuceéa KNHETUYHH U OIITHYHH CBOMCTBA Ha KOJIONAUTE,
® onucea 3HAYCHHUCTO Ha KOJJOUIHHUTC PA3TBOPH 3a ) KUZHCHUTC ITPOLICCU.

5.3. Pa3TBOpI/l Ha ® onucea MEXaHHU3Ma Ha CJICKTPOJMUTHA JUCOLIMAlA Ha BEIIECTBATA C HOHEH U ® CTCIICH Ha CJICKTPOJIMTHA
CJICKTPOJIUTH MOJICKYJICH CTPOCK; Juconuanus
® Xxapaxkmepusupa CICKTPOJIUTUTC YPEC3 BEIIMIYNHUTE. CTCIICH Ha CJICKTPOJINTHA ® JHcCOIMallMOHHA KOHCTAaHTa
auconruanus, AMCONUallMOHHAa KOHCTaHTa, IIPOU3BCACHNEC HA PA3TBOPUMOCT; ® TIPpOU3BCACHUC HA

® paszepanuuasa KUCEINHU (MOHO- U TIOJUIPOTOHHHU), OCHOBH U COJIM (HOPMAJIHH, Pa3TBOPUMOCT
XUAPOTCHCOJN, OCHOBHH, TBOMHU COJIN) TIO BUA HA MOHUTE B Pa3TBOPA; MOJIMIIPOTOHHU KHCEITMHU

® u3pazsea c ypaBHEHUS AUCOIHAIMITA HA PA3IMYHU BHIOBE €IIEKTPOIIUTH; OCHOBHU COJIU

®  MbIKY6a BIUSHUETO HA Pa3TuIHU (GAKTOPU BHPXY AUCOIUAIIMOHHOTO JIBOIHH coNu
paBHOBECHE; 3akoH Ha OcTBana 3a

® onpedesisa KUCEIMHU U OCHOBH criope] TeopusiTa Ha bprorcren u Jloypu u pa3pexIaHeTo
TeopusiTa Ha JIrouc;

® pa3no3Haeda KUCCJIVMHU U OCHOBH CIIOPEI MPOTOJHUTHATA TCOPH,

® u3passsea C ypaBHEHUS MPOTOJUTHHU PABHOBECHS BHB BOJHH Pa3TBOPH; KOHCTAHTA HA OCHOBHOCT

® O3Ha4aeda NMPOTOJIU3HU KOHCTAHTH (Kpr) — CBOTBCTHO KOHCTAaHTH Ha KUCCIIMHHOCT HWOHHO MPOU3BENCHUE HA
(Ka) 1 Ha OCHOBHOCT (Kb), BOJaTa

e u3no0a36a TAOIMYHU JaHHU 3a XapaKTCPU3HUpaHC Ha CHJIaTa Ha KHCCIMHU U
OCHOBH 4pe3 MpOTOoH3HUTE KOHCTaHTH (choTBeTHO K,/pK, 1 Kp/pKp);

IMPOTOJIM3HA KOHCTAHTA
KOHCTaHTa Ha KUCCJIIMHHOCT
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u3pazsea MOHHOTO TIPOU3BE/ICHUE HAa BOJIATA;

Oe¢unupa BenuunHata pH,

uzuucnsea PH Ha pa3TBOPH 3a CHIIHU KUCEJIMHU U OCHOBH;

Oegunupa 6yhepHU pa3TBOPH;

KOMenmupa NPUI0KEeHUETo Ha Oy(epHUTE pa3TBOPH B aHAIMTHYHATA MTPAKTUKA;
npoyusa W3TOYHHIM Ha MH(OPMAIIUS 33 3HAUEHHETO Ha Oy(hepHHUTE Pa3TBOPH 3a
OMOJIOTHYHU CHCTEMHU;

npunaea 3Hanus 3a pH Ha paztBopHTe B OMTA;

naaHupa u npogedicoa SKCIIEpUMEHTH 3a u3ciienBane pH Ha cpenara.

OydepHu pa3TBopu

5.4. XuMHMYHM peakuum B
pa3TBopH Ha
€JICKTPOJIUTH

03HA4aeéa C HOHHU XUMWYIHY YPABHCHHS PEAKIIUHU C YIaCTHE Ha eIICKTPOJIUTH,
onucea ChITHOCTTA Ha MPOIIeca XUIPOIIU3a;

Xapaxkmepu3supa KOTUIECTBEHO XUIPOIU3HOTO PABHOBECHE UPE3 XUIAPOIU3HA
koHcranTa (Kp);

u3passea ¢ ypaBHEHUS XUIPOJIU3aTa Ha COJIH;

005CcHs16a BIUSTHUETO HA TEMITepaTypara u oOIUTe HOHW BBPXY XUIPOIH3aTa,
npo2cHO3UpPa Bh3MOXHOCTH 32 TIPOTHYAHE Ha PEaKIIUU C YIacTHE Ha BOJIHU
pa3TBOPH Ha EIIEKTPOJIUTH;

NIAGHUPA U 0CbUecmas8a XMMUUEH eKCIIEPUMEHT 3a OTNpe/IeiTHe XapaKTepa Ha
BOJHH Pa3TBOPU Ha COJIH;

U3n0136a TAHHY 32 CTAHJAPTHUTE SJIEKTPOJTHU TMTOTCHITHAIH TP ONIPEICIISTHE
MOCOKaTa Ha OKUCIUTEIHO-PEAYKIIMOHHUTE MPOIIECH;

3anucea u u3pasHs6a ypaBHEHUS Ha OKACIUTEITHO-PEIYKIIMOHHH ITPOIIECH Ype3
MeTO/Ia Ha eNIEKTPOHHUS OaaHc;

onucea TpoIieca eIeKTPOoIN3a U 1aBa MPUMEPH 3a PUII0KEHUETO MY;
005CcHA6a TIPOLIECUTE, KOUTO MPOTUYAT MPU €NIEKTPOIU3a B CTOMUIIKA U BOJHU
pa3TBOpU Ha COIH;

NIAHUPA U U36bPULBA XUMIYCH EKCTIEPUMEHT, CBBP3aH C OKUCIUTEITHO-

® XUAPOJIH3HA KOHCTAaHTa

® OKHCIIUTCIIHO-
PEAYKIIMOHCH IMOTCHIIN AL

® CTaHOJApPTCH CJICKTPOACH
NOTCHI Al
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PEAYKIIMOHHU TIPOLIECH;
® npediaea HAYMHM 32 MPENAa3BaHe HA METAJIN U CIUIABH OT KOPO3HSL.

[ XOPAPUYM 3A MOJAYJIA

bpoii uacose 3a uzyuasane na mooyn meopemuuHu 0cHo6U Ha xumuama 6 11. knac, nwpeu yueben cpok — 72 uaca.

Ilpenopvuumenno pasnpedenenue na uacoseme:

3a HOBHU 3HAHMSHA 10 43 yaca ~ 60%
3a nperoBop u 00001IeHHE 10 S yaca ~ 7%
3a npakTH4ecKH AeHHOCTH (1adopaTopHHU He NM0-MaJIKo ot 18 ~25%
ynpa:KHeHHusl, MPAKTHKYMH, AUCKYCHH, yaca

aedaTn, CeMUHAPH, Y4eOHH eKCKYP3HH,
padoTa o NPOeKTH M JaP.)

3a KOHTPOJI U OLleHKa (B T.4Y. M 32 BXOJAHO U | 10 6 yaca ~ 8%
HM3XO0/IHO HUBO)

VY4eOHUTE YacoBe 3a MPAKTUYECKU AEHHOCTH, Ja00paTOPHHU yIpaKHEHUs, yYeOHU eKCKYp3UH U Jp. BKIIOUBAT U CIEAHUTE J1a00paTOpHU paboTH U

IMPAKTUYCCKU }1617IHOCTI/I o MoayJ1 Teopemutmu OCHOB8U HA Xumusma.

agrwpdE

H3cnedsane enusnuemo Ha paziuyHu pakmopu 6bpxy cCKoOpocmma Ha XuMudHume peaKyuu
H3zcneosane erusanuemo na paziuyHu pakmopu bpxy XUMUYHOMO PABHOBECUE U PABHOBECHUSL CbCMAB
Peaxyuu 6v6 600nu pasmeopu na erekmponumu

Onpeodensne pH na pasmeopu. Xuopoauza Ha conu

OKucnumenHo-pedyKyuonHu npoyecu
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[IpakTuyeckure feHHOCTH, Ta0OPATOPHUTE YIPAKHEHUS, YI€OHUTE EKCKYP3UHU U JIp. MOTaT Ja ce IIIaHUPAT KbM ChbOTBETHUTE TEMH WJIH J]a ¢ 000CO0ST 1Mo/
¢dopmara Ha yueOHU NPAKTUKYMU B OJXOASIIO BpEME.

[ OIEHSABAHE ]

OIIGH?IBaHeTO Ha 3HaHUATA U YMCHUATA HA YUCHUIIUTE € B CbOTBETCTBUC C IIPCABUACHUTEC B ITporpaMara O4akKBaHH pPE3yJITaTu U IIGﬁHOCTH.

Y4YeHUKBT Tpﬂ6Ba IpCaABAPUTCIIHO Aa € I/IHq)OpMI/IpaH 34 KPUTCPUUTE U CUCTCMATA 34 OLCHSABAHC HA ITOCTUKCHUATA MY.

CpoTHOmIEeHHe IPH (popMuUpaHe HA CPOYHA M TOJUIIIHA OLICHKA:

Tekyuu oeHKH (0T YCTHU, NMCMEHH M NPAKTHYECKU U3NIUTBAHUA) 40%
OueHKH 0T KOHTPOJIHU PadoTH (B T. Y. H OT U3XOTHO HHUBO) 30%

OueHKH OT APYIH 1eHHOCTH (IOMALIHH PadoTH, 1a00PATOPHHU yNpaskHeHHus, cemuHapu, | 30%
pabdoTa o NpPoeKTH M JAP.)

[ JEHHOCTH U MEXXJIYITPEJIMETHHU BPH3KH ]

VYueOnara nporpama 3a MOAYyJia meopemuinHu OCHO6U HA Xumusima Ha npoq)mmpaHaTa MMOATOTOBKA OCUTYpsABA Bb3MOKHOCT Ha YUCHUIUTC [1a pasmnupAT
u 3a)11)J160an 3HaHUATA CHU 34: KBAHTOBO-MCXAHHWYHUTC MPEACTABH 3a CTPOCIKA HAa aToMa M IMPOHU3THUYAIIUTE OT TOBAa 3aKOHOMCPHOCTH B IICpUOAMYHATA
CHUCTCMA; OCHOBHHU IIOJIOKCHHUA U NPUIIOKCHHA Ha CbBPECMCHHU TCOPUHU 3a XUMHUYHATA BPB3Ka U CTPOCIKA HAa BCIICCTBATA, IPCACTABAHCTO HAa TCPMOJUHAMUYIHHA
N KUHCTUYHU XapPaKTCPUCTUKU HA XUMUYHHUTEC MMPOLECH; CBbIIHOCTTAa HA XOMOT'CHHHUTEC U XETCPOrCHHUTE CUCTEMHU U 3HAYCHHUETO UM 3a IIpaKTUKaTa, pa3TBOPUTE
U BaXHU TEXHH CBOICTBA. TCOpCTI/I‘IHI/IHT XapaKTCp Ha TOBa yqe6Ho CbAbpPXKAHUC, 3aBUCUMOCTHUTC W 3dKOHOMCPHOCTUTC, KOUTO Ca BKJIIKOUCHU B HCIO,
IIO3BOJISIBAT (l)OpMI/IpaHeTO Ha OCHOBHH KJIFOYOBU YMCHHSA Y YUCHUIIUTE. OT TaX ce oyakBa Aa: OTKpuBaT nU 00sICHABAT MPUHIOUIIN 1 3aKOHOMEPHOCTHU, CBBP3aHU
CbC CTPOCIKA HAa aTOMa MU YCJIOBHUATA, IIPU KOUTO MPOTHYAT XUMHUYHUTC PCAKIUHU; MPOTHO3UPAT BB3MOKHOCTH 3a OCBUICCTBABAHC HA XMMHUYHH IIPOLCCH;

11



INPOEKT BG051P0O001-3.1.04 ,,ITogo0psiBaHe HA Ka4eCTBOTO Ha 00IOTO 00Opa3oBaHue” 7 o

V\")
~

—
»3a NO-Kauecmeeno oopazoeanue* E‘ ]
Ilpoexmvm ce ocvuecmessa ¢ puHarncosama noOKpena Ha S J\&_
Onepamuena npoepama ,, Pazeumue na yoeewikume pecypcu”, ,v\,r-\,\/_)"r
EBpPONeNcKy cbio3 cvunancupana om Eeponetickus coyuanen ¢pono na Eeponeiickusi cvio3 Esponeiicku counaneH doHa

Husecmupa 6v6é éamemo bvoewe

pa3uuTaT, THIKYBaT M ChCTAaBAT IpadUKH, IUarpaMyu U CXEMHU; ChCTAaBAT TEKCT MO JajieHa rpaduka MM cCXeMa, pellaBaT 3aJaud B peajieH KOHTeKCT. Te3u
pe3yaTaTH U3UCKBAT MEXAYIPEAMETHH BPH3KU C MaTeMaTUKaTa U APYTUTE IPUPOIHU AUCHUIUTMHU — Onosiorus u pusuka.

[IpenBunenata excriepuMeHTanHa padoTa Mpejanoara yueH|UIUTe Ja: U3BbpILIBAT HAOIIOIEHUS U U3MEPBAaHUS; PErUCTPUPAT, aHAJIU3UPAT U MPEJICTABST
B Pa3JIMYEH BUJ IMOJYYECHUTE JaHHH; OTKPUBAT MPUYNHHO-CIICICTBEHN BPB3KH; (GOPMYIHUPAT U3BOAM OT MPOBEJCH EKCIIEPUMEHT; OIMCBAT M CPaBHABAT (PAKTH;
dopMynupar LeNrd U ChCTABST IUIAH Ha M3CJe/BaHe; MOAOMpPAT EKCIEPUMEHTH 3a MOTBbP)KJIaBaHE Ha XUIOTE3W; MPEACTaBAT U OQOopMIT HaOlIoeHHe U
eKCIIepUMEHTAIHA JAEWHOCT B MPOTOKOJ; MPOSIBSIBAT TOTOBHOCT 3a CIIa3BaHE Ha MpaBmiiaTa 3a Oe3omacHa jabopaTopHa paboTa, 3a Oma3BaHe Ha COOCTBEHOTO
3/IpaBe U 37paBETO Ha JPYyTUTE.

YacT oT mpeaBUACHNTE OYaKBaHH PE3YNATATH Ca CBBP3aHU C MPOYYBaHEe, OO0 U aHAIN3 HAa WH(GOpPMAIHS OT Pa3INYHU U3TOYHHIIN U MPECTABIHETO I
0 MOAXOJAI HaYMH. ToBa JjaBa Bb3MOXKHOCT 3a IPUJIaraHe Ha pa3iuyHu (OpPMU Ha OpraHu3alus Ha ydeOHUs Ipolec — CEMUHApH, TUCKYCUH, pa3paboTBaHe
Ha WHIVBHUYaJHH U TPYMOBH NMPOEKTH. Taka ce ocUrypsiBaT yCIOBHS 32 (OPMHpaHE Ha KIIFOUOBH YMEHHS, CBBP3aHU ChC: CAMOCTOSITEITHO yYEHE U CKHUITHA
paboTa, Ha AWIUTAIHM KOMIIETEHTHOCTH 3a IpEJCTaBsHE Ha MPOJYKTa OT JAEHHOCTTa 4Ype3 KOMIIOTHPHU IPE3CHTALUH, KOMIIIOTBPHU MOJEIU U Jp.
[Ipe3enTupanero Ha MPOAYKTUTE OT T€3U JAECUHOCTH IpPEJ ayAUTOpUs Ch3aBa YMEHHUS 3a OOIIyBaHE HA POJIEH €3UK U ChJAEHCTBA 3a (popMHUpaHe Ha COLUATHU
KOMIIETEHTHOCTH.

LlsutocTHaTa KOHIEMIMsT HAa Tporpamara npexamnosnara (OpMHpaHe Ha KPUTUYHO OTHOLICHHE M MH()OPMHUPAHOCT 3a MpOoOJEeMH, CBBP3aHU C ONa3BaHE Ha
cOOCTBEHOTO 37paBe U 3ApPaBETO Ha OKOJHHUTE, OMa3BaHE Ha OKOJHATa Cpela, OCMUCISIHE Ha B3aWMOOTHOIIEHHATAa YOBEK — OKOJHA cpela M JIMYHaTa
OTTOBOPHOCT Ha BCEKU 3a 3alla3BaHe HAa PABHOBECUETO B IPUPOAATA, OCh3HABAHE 3HAYCHUETO HA YCTOWYMBOTO YIIPABICHNUE HA IPUPOJHUTE PECYPCH.
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