Hpunioxenne Ne 9

YUYEBHA ITPOI'PAMA 11O XUMUS U OITAZBAHE HA OKOJIHATA CPEJIA 3A X KUIAC
(OBIIOOBPA30OBATEJIHA ITIOATI'OTOBKA)

KPATKO IIPEJCTABSHE HA YYEBHATA ITPOT'PAMA

VYueOHara porpaMa ONnucBa 3HAHUATA U YMECHUATA HAa YUCHULUTE B Kpas HA IbPBUs TUMHA3uaneH eran. [lo3HaBaHeTo u pa3dbupaHeTo Ha
NPUPOTHUTE HAYKH W TEXHOJIOTHHTE, B YAaCTHOCT — IPOIECUTE W SBICHUATA, WU3y4aBaHU 110 XuMusi U ONA36aHe HA OKOIHAma cpedd, ca
OIIPEIEIISIIIN 3a N3TPAKIAHETO HA IPUPOIOHAYYHA TPAMOTHOCT, HEOOX0JMMa 3a 00pa30BaHUETO, ITOATOTOBKATA U pPeau3alyaTa Ha MIIAJUTE X0pa
B CbBPEMEHHOTO OOLIECTBO.

VYuebHaTa mporpama IO XuMus U onazeéawe Ha OKoAHama cpeda 3a X KIac BKJIIOYBA M3MCKBAaHUS 32 YCBOSBAaHE HA OCHOBHHU 3HAHHMS 3a
XMMHUYHUTE TPOIECH M KiIacH(UKalusITa UM, oOIIM CBOICTBA Ha PAa3TBOPUTE, XMMHUYHM PEAKIMU BHB BOJHHU Pa3TBOPU M NPHIIOKEHUETO UM,
KJIaCI/I(l)I/IKaIII/Iﬂ Ha BCUICCTBATa U CbBPCMCHHU NPHUIIOKHU ACIICKTU HAa XUMUATA B objacTTa Ha MaTCpHAIINTC, KAKTO U M3UCKBAHUA 3a (I)OpMI/IpaHC
Ha YMCHUA 3a. OOsIcCHABaHE Ha npouecu u SABJICHUA, pPa3sKpUBAHC HA MNPUYMHHO-CICACTBCHU BPBH3KU W HU3IOJI3BAHC HA HAYYHH OAaHHHU U
JI0Ka3aTesICTBa, INIaHUpaHe U MPOBEXKAaHEe Ha eKCIIEPUMEHTH, 00pabOTBaHe U MPEACTaBIHE HA PE3YITAaTH OT U3ClIe0BaTeNCKa IeHHOCT, pellaBaHe
Ha MPaKTUYECKHU 3aJ[aul U MPpoOJIeMH Ype3 U300p Ha CTpAaTeruu U OpraHu3alys 3a U3MbJIHEHUE Ha PEIIeHUITa, aHAJIU3 U OLIEHKA Ha IOCTUTHATUTE
pe3yaTaTH, u3BInYaHe Ha HHGOPMAITUS OT Pa3INYHU U3TOYHUIM, OpTraHU3UpaHEe U TPOBEXKIaHe HA JUCKYCHUHU U Je0aTH Mo I00aTHU MpoOieMH Ha
CHBPEMEHHOCTTA.

3a yCIemHOTO U3MbJIHEHUE Ha MporpaMaTa € HeoOXOUMO Jla ce mpujaraT U chyeTaBaT TPAJUIMOHHU U ChbBPEMEHHU (OPMH, METOAU U
HOJIXOAM TMPH OpraHu3upaHe Ha Y4eOHHUsS IpOILeC, C aKTUBHO BKIIIOUBAHE HAa €JIEMEHTH Ha W3CIEJOBATEJICKUA M Ha NMPOOJIEMHHS HOJAXOA U
HU3II0J3BAaHE Ha BB3MOXHOCTHUTE Ha I/IH(l)OpMaIII/IOHHO-KOMYHI/IKaHI/IOHHI/ITe TEXHOJOTHHU. 3a pa3KkpuBaHE€ Ha CKCICpHMMCHTA/IHaTa CBHIIHOCT Ha

XHUMUsTA € HeO6XO)II/IMO Ja €€ U3IOJI3BaT BCUYKH Bb3MOKHOCTHU 3a ICMOHCTPAlMOHECH, na6opaTopeH " JOMAIlICH CKCIICPUMCHT.



OYAKBAHMU PE3YJITATH OT OBYYEHHUETO 110 YYEBHUSA ITIPEJAMET B KPASA HA KJIACA

OBJIACT HA
KOMIIETEHTHOCT

3H3HI/IH, YMEHUA U OTHOUICHUS

B pesynmam na obyuenuemo yuenuxvm:

Knacupukauus na
BelllecTBaTa U

HOMEHKJIATypa

Knacuduuupa HeopraHMyHM BelleCTBA B OCHOBHHM KJacoBe (IPOCTH BEIIECTBA, OKCHUIU, KHUCEIUHH,
XUJAPOKCUAN) IO ChCTaB U CBOMCTBA.

Pa3zno3HaBa OCHOBHM KJIaCOBE OpPraHWYHM CBHEAMHEHHs (BBIVIEBOAOPOAU, AIKOXOIH, (DEHOIH, aJAexu]y,
KETOHH, KapOOKCWJIHM KHUCEIMHM), KAaKTO M ChEIUHEHHUS C BaXXHM OMONOTMYHM (QYHKUMU (Ma3HUHH,
BBIJIEXUAPATH, AaMUHOKUCEIMHU U OEITHIHM).

[Ipunara mpaBuia 3a 3alKMCBaHE Ha BELECTBA C XMMUYHU (OPMYJIHM U 33 ChCTaBsiHE Ha HAMMEHOBAaHMS Ha

XUMHWYHHU CBCANHCHUA.

CTtpoex u cBOlicTBa HA

BeliecreaTra

HpaBI/I IMMPCAIIOJIOXKCHUA 3a BUAA U CBOMCTBaTa Ha MpOCTHU BEIICCTBA U XUMHUYHU CBCAWMHCHUA 110 MACTOTO Ha
XHMHYHHUSA e1eMeHT B [lepuoauynara cucrema (tabiuia).

Ommca u 00sCHSIBA OOILIM CBOMCTBA Ha Pa3TBOpH (ITApPHO HAJATaHe, TEMIIEpAaTypa Ha TOICHE W KHUIIEHE,
nudy3us, 0cM03a).

O0scHsABA KHUCEJIMHHOCTTAa W OCHOBHOCTTA Ha BOJHUTC PA3TBOPHU C KOHLCHTpALUATAa Ha BOJOPOAHHUTEC U
XUAPOKCHIHUTE WOHU B TSIX.

OnucBa GU3MYHM M XMMHUYHU CBOMCTBA HA HSAKOU METAIU C TOJISIMO MPAKTHYECKO MPUIIOKEHHE (3KETs30,
IIMHK, MEJ1) ¥ Ha TEXHU CheUHEHUs (OKCUIU, XUIPOKCUIN U COJIH).

CB'Bp?;Ba O6H_[I/I (1)I/I3I/I‘IHI/I U XUMHWYHH CBOMCTBa Ha MMpOCTU BCUICCTBA W HA HCOPraHWMYHU CHCIUHCHHA CHC
ChCTaBa M CTPOEIKA UM.

CB’LpBBa XapaKTCPHU CBOICTBa Ha OpraHn4Hu CbCANMHCHUA C BUAd Ha XUMUYHUTC BPB3KHU U (I)yHKI_II/IOHaJIHI/ITC

TPYIIH.




3HayeHue HA
BelllecTBATA U OMa3BaHe

Ha OKoJIHaATa cpeaa

e (CBBbp3Ba NPAKTHUECKOTO MPHIIIOKEHUE HA METAJIH U CIUIABH C TEXHHU (PH3UYHHU U XUMUYHU CBOWCTBA.

e OnucBa MNPUIOKEHUETO HA paA3JIMYHU MaATEPUAIN: CTBKIIO, KEpaMHUKA, ONTHUYHM BIJIAKHA, KOMIIO3UTHHU
MaTepUAIIN U JIp.

e OneHsiBa 3HAYEHHETO HAa M3YYEHHU BEIIECTBA 3a IPAKTUKAaTa U TAXHOTO BIUSHUE BBPXY OKOJIHATA Cpela U
3/IpaBETO HA YOBEKA.

e 1I3BiMua U OleHsABa HHPOPMAIIUS OT Pa3IMYHU U3TOYHUIIM, CBhP3aHa C U3MOJI3BaHe HA IPUPOIHUTE PECYPCU

M CbC 3aMBPCABAHCTO HA OKOJIHATa CpE€aa, U u3passiBa MHCHHUEC 3a PCIIaBaHC HA €KOJIOTHUYHU HpO6HeMI/I.

XUMHYHHU NPOLECH

e ll3passBa XUMHYHU IIPOLIECH C XUMUYHU YPABHECHMUS.

e Pa3nuuaBa eHJOTEPMHUYHU U €K30TEPMUYHH IIPOLECH Bb3 OCHOBA Ha ONKCaHUE, rpaduKa WK TEPMOXUMUYHO
ypaBHEHUE.

e OnmucBa W O0sICHABA BIUSHHETO HA pa3MWYHU (PAKTOpPU BBPXY CKOPOCTTa HA XWMHUYHHUTE IIPOLIECH
(TeMIieparypa, Ipupo/ia U KOHIICHTPAIMs Ha B3aUMO/ICICTBAIIUTE BEIIECTBA, KaTaJIu3aToOpH).

e OnucBa CBHCTOSHUETO HAa XMMHUYHO PABHOBECHE M MPEIBUKIA BIUSHUETO HA PA3NUYHUA (HAKTOPH BBPXY

CUCTEMA B XMMUYHO PaBHOBECHE.
o [Ipennara onTUManHu YCJIOBHS 3a MOJTy4YaBaHe Ha O-BUCOK JJOOUB.
e Pa3no3HaBa OKMCIMTETHO-PEAYKIIMOHHY MIPOLIECH 110 HAJTMUUETO HA EJIEKTPOHEH MIPEXO.
e Omnpenenst OKUCIUTEN U PEAYKTOP CIIOPE] IIPOMSHATa B CTEIIEHTa HA OKUCIICHHE HA XUMUYHUTE €JIEMEHTH.
e Kiacupunmpa XMMUYHHUTE OPOIECH IO Pa3IMYHU NpU3HAIM (BUJI W Opoil Ha pearupauiy M IMOTy4E€HH

BCIICCTBA, TOIIJIMHCH CCI)GKT, CAHOPOAHOCT Ha CUCTEMATA, IIPEXO/J Ha CJICKTPOHH, O6paTI/IMOCT).

Excnepumenr,
H3cje1BaHe U

N3YUCTICHUSA

o HnaHHpa W U3BLHPIIBA IIPU CIIa3BAHC HA ITpaBUJia 34 Oe3omacHa paGOTa XUMHYCH CKCIICPUMCHT 3a U3CJICABAHC
Ha BJIUAHUCTO HA pa3JIMYHU (I)aKTopI/I BBPXY CKOPOCTTA Ha IIPOLCCUTE U BbPXY CUCTEMa B XMMHWYHO PaBHOBECHE,; 3a
ONpCACIIIHC HA pH 1 JOKa3BaHE Ha MOHU B pa3TBOpPHU; 3a aHAJIM3 HA BOJU.

° Hpe)ICTaBSI YCTHO U IMUCMCHO PE3YJITATH OT XUMHUYCH CKCIICPUMCHT, IIpaBu U3BOAW W 3aKJIFOUCHUS.




e N3uncnsaBa TOIUIUHHHA C(I)CKTI/I Ha XUMHUYHU PCAKINH, KAaTO U3I10JI3Ba 3dKOHA Ha Xec.

e I3uncnsaBa MoHA KOHIOCHTpalMsA 1 MaCOBa 4acT Ha BEIIECTBA B Pa3TBOP.

L4 HpquBa " aHaJIM3Hupa PIH(bOpMaI_[I/ISI 3a BCIICCTBA U IIPOLUECCHU OT pa3jIMUHH U3TOUYHHUIHN U s IPCACTaBA B TCKCT,

CXEMU, Ta6J'II/II_[I/I, Fpa(l)I/IKI/I, JuarpamMu, BKIIIOYHUTCIIHO 4YpPE€3 HU3IOJA3BAHC Ha I/IH(l)OpMaHI/IOHHO'KOMYHI/IKaHI/IOHHI/ITC

TEXHOJIOTHH.
YYEBHO CBAbPKAHUE
Temu OuyakBaHH pe3yJITaTH 110 TEMH HoBu nonsrus
1. XapakTepucTHKH Ha e PasguyaBa €HAOTEPMHYHM M €K30TEPMHMYHM IIPOLECH [0 OIHCAHUE, ® TOIIMHEH epEeKT
XUMHYHHUTE MpoLecH rpaduka WM TEPMOXUMUYHO ypaBHEHHE. ® CK30TEpPMMYEH IIpOLIEC
e M3uucnABa TOINIMHHM €(EKTH HAa XUMHUYHU PEaKLUM, KaTo M3IO0J3Ba ® CHIOTEPMHYEH IIPOIIEC
3aKoHa Ha Xec. e TOIUIMHA Ha 00pa3yBaHe
e OueHsBa ropuBara IO TAXHATA KAaJOPHUYHOCT U IO BB3JIEHCTBHETO MM e TOIIMHA HA M3TapsHeE
BBPXY OKOJIHATa Cpea 0 JaHHU OT Pa3jInYHUA M3TOYHHUIIH. e  KaTaaM3aTop
e Ormucsa Ka4eCTBECHO BIIUSTHUETO Ha KOHIICHTpalusTa Ha e CKOpOCT HAa XUMHYHA

B3aUMOJICHCTBAIIUTE BEILECTBA, TEMIIEpaTypara M IPUCBCTBHETO Ha
KaTaJIN3aTOPU MPH XOMOTE€HEH M XETEPOr€HEH KaTaju3 BbPXY CKOPOCTTa o
Ha XMMUYHUTE PEAKIUU.
e OrneHsABa 3HAYEHUETO HA KAaTAJIM3aTOPUTE 32 XUMUYHUTE NIPOU3BOACTBA U
3a Ola3BaHE Ha OKOJIHATA Cpe/ia U Ha OMOKATaIn3aTOPUTE 32 OPraHU3MUTE.
e Omnucsa CbCTOAHMETO Ha XMMHUYHO PABHOBECHE M TNPEABMKIA BIUSIHHUETO
Ha pa3InyHU (aKTOpU BBPXY CUCTEMA B XUMUYHO PAaBHOBECHE.

e [lpennara onTUMaNHU yCJIOBUS (KOHLIEHTpAIMs, HAJIsITaHE U TeMIepaTypa)

peakuus

XUMHUYHO paBHOBECUC




3a IoJIy4yaBaHe Ha M0-BUCOK JI0OMB NPU CHHTE3 Ha aMOHSIK.

AHanu3upa JaHHM OT MPOBEACHU EKCIEPUMEHTH 3@ H3CIIEJBAaHE Ha
BIMSIHUETO Ha Pa3Nu4HU (AKTOPH BBPXY CKOPOCTTAa HA XUMHUYHHUTE
IIPOLIECH U BbPXY CUCTEMA B XUMUYHO PaBHOBECHE.

[IpencraBs rpadmyHO pe3yaTaTH OT IMPOBEIEHU EKCHEPUMEHTH MU THU

M3I0J13Ba 32 (POpMyJIMpaHe HA U3BOJIU M 3aKIIIOYCHHUS.

2. Pa3TBOpH M XUMUYHH
pPeaKiuu BbB BOJTHH

pa3TBopH

Onucsa pa3TBapsHETO HA BELIECTBATa BBB BOJA.

OO0sicHsiBa cBoMCTBaTa Ha BOJAaTa KaTo pa3TBOPUTEN C OCOOEHOCTUTE B
CTpOE€Xa Ha BOJTHUTE MOJIEKYJIH.

Onucea BIMSAHMETO Ha  TeMmIepaTrypaTa M HaJsTaHETO  BBPXY
pa3TBOPMMOCTTA Ha BEIIECTBATa BBHB BOJA IO TAOJWYHM WM TpaduyHH
JAHHMU.

PaznuyaBa HacUTEHM, HEHACUTEHU U IPECUTEHU PA3TBOPH IO ONMCAHUE,
eKCIIEpUMEHTAIHU U TpaUIHM JaHHU.

W3uucnsiBa MOJIHA KOHLEHTPALIKMS U MacoBa 4acT Ha BEIIECTBA B Pa3TBOP.
CBbp3Ba U3MEHEHHUETO B NAPHOTO HAJIAraHe, TEMIIEpaTypara Ha TOIEHE U
KHIIEHE C KOHIICHTpAIUATa Ha YaCTULIUTE Ha pa3TBOPEHOTO BEILECTBO.
Omnwucea nponecute 1udy3us 1 0cM03a 110 CXeMa.

CBbp3Ba pa3TBOPUMOCTTA Ha BELIECTBATa U CBOWCTBATA HA Pa3TBOPUTE ChC
3HAUEHUETO UM 33 OPTaHU3MUTE U C IPAKTHUECKOTO UM IPUIIOKEHHE.
Pa3znnuaBa enekTpoIuTH U HEEIEKTPOIUTH 110 CBOMCTBA.

Onucsa enekTpoauTHATa JUCOLMALNS HA ChbeIMHEHUS BbB BOJIEH pa3TBOP.

PaznmuuaBa cwiHM @ ©  ciaabu CJICKTPOJIMTH  CIIOPEHA  CTCIICHTA Ha

IPECUTEH PAa3TBOP
HapHO HaJIATaHe
TQy3us

ocMo3a

OCMOTHUYHO HaJISITaHE
SIIEKTPOIIUT
SNIEKTPOJIMTHA
JIUCOLMALIUS
OKHCITUTETHO-
pEOYKLUOHEH MPOLIEC
OKHCITUTEN

penyKkTop




€JIEKTPOJIUTHA JUCOLIHALIHS.
OO0sicHsBa KHMCEJIMHHOCTTA W OCHOBHOCTTa Ha BOJHHUTE pPa3TBOPU C
KOHIIGHTpALUSATa HAa BOJOPOAHUTE M XUJIPOKCUAHUTE HOHU B TIX U TH
CBBP3Ba CbC CTOMHOCTTA Ha pH.

OueHsiBa 3HaUYEHUETO HAa KHUCEIMHHOCTTA M OCHOBHOCTTa Ha BOJHHUTE
pPa3TBOpH 3a MPOTHUYAHE HA KU3HEHU MPOLIECH.

AHanu3upa JaHHHU OT IPOBEACH XMMHUYEH eKCIEPHUMEHT 3a ONpeJeisiHe Ha
pH nHa paztBOpH.

PasrpannuaBa BUJOBE €NEKTPOIUTH (OCHOBH, KHCEIMHU U COJH) CIOPE.
BUJAa Ha WOHUTE, KOUTO C€ TOJIy4aBaT IMPH EJIEeKTPOJIUTHATA UM
JUCOLIAALIHS.

JaBa mpumepH 3a peakiuu MEXIy BOJHH Pa3TBOPU Ha EJIEKTPOJIUTH C
MoJlyyaBaHe Ha yTaika, ra3 (BbIVIEPOJEH IUOKCH], aMOHSK) Wi clad
CIIEKTPONIUT (HEyTpaTnu3aIis, XHIPOIIH3a).

W3pazsiBa peaknuu MeXIy BOJHH PAa3TBOPH Ha EJIEKTPOJIUTH ChbC
ChKpaTEeHU WOHHHU YPaBHEHUS.

[IporHo3upa B3aUMOJECUCTBUSI MEXAY pPa3TBOPU Ha EJIEKTPOIUTH, KaTo
M3M0J13Ba TabauIa 3a pa3TBOPUMOCT.

TInanupa XMMHYEH eKCTIepHMEHT 3a Joka3BaHe Ha ifonn (Ca®, Cu®*, AP,
Pb?*, CI, I, S?,, SO4*, COs*) B pa3TBOpH, KaTo HM3IOJI3BA TAOIHIA 3a
Pa3TBOPUMOCT ¥ MOAOWPA MOAXOISIIN PEAKTUBH.

[IpeacraBst yCTHO ¥ MHUCMEHO pPE3YyATaTH OT €KCIEPUMEHTAIHO JOKa3BaHE

Ha ﬁOHH, IMpaBu U3BOJU U 3aAKITFOYCHH.




Pa3no3naBa OKMCIMTENHO-PEAYKIMOHHM MPOLECH 110 HAIMYHUETO Ha
€JIEKTPOHEH MPEXO/I.

Omnpenens cTeneHy Ha OKUCIEHUE Ha XMMUYHU €JIEMEHTH 110 IIpaBuIIa.
Ompenens OKUCIUTEI W PEAYKTOP B MPUMEPU 332 OKHCIUTEIHO-
pPEaYKUMOHHYU IPOLECH, TPOTUYAIIN B Pa3TBOP.

W3cnenBa B3aUMOACUCTBUS MEXAY MeETald M pPa3TBOPU HAa COIU H
pa3peleHu KUCEJIMHU U [TPaBU U3BOJIM 32 AKTUBHOCTTA HA METAJIMTE.
[IpenBmxna Bb3MOKHHU B3aMMOJICHCTBHS HA METAJIU C PA3TBOPU HA COJU U
pa3peleHn KUCEJIMHU, KaTo M3MO0J3Ba peJa Ha OTHOCUTEIHA aKTUBHOCT Ha
METaJINTE.

AHanu3upa TEKCTOBE U CXEMU 3a IMPWIOKEHHUS Ha OKUCIUTEIHO-
PEAYKLIMOHHM MpOIECH B IpakTUKara (eNeKTposiu3a, TaJIBAHUYHU

eNIEMEHTH, OaTepHH U aKyMyJIaTOPH, [TOJy4aBaHEe HA METAJIH U JIp.).

3. Knacupukanus Ha
XMMHMYHHUTE MPOLecH 1

Ha BeuiecreaTra

Knacudunupa XuMUYHHTE MPOLIECH MO Pa3IMyHU MpHU3HAIM (BUA U Opoit
Ha pearupairy ¥ MOoJyuyeHHU BeIeCTBa, TOIUIMHEH e(eKT, eMHOPOJIHOCT Ha
cUCTeMara, MPexo]] Ha eJIEKTPOHU, OOPATUMOCT).

Knacudumupa nzydeHnuTe HeopraHUYHM BEIIECTBA B OCHOBHH KJIACOBE IO
ChCTaB U CBOICTBA.

[IpencraBst ype3 TEKCT WM cxeMa OOl XMMUYHH CBOMCTBA Ha METAJIH,
HeMeTaJll U TeXHU CheINHEHNS.

PasrpannuaBa o ChCTaB Hu CBOMCTBaA BBIJIEBOJIOPOIH,
KUCJIOPOJICHABPIKAIM OPTaHUYHU ChEeIUHECHHS (anKoXoiH, (eHomwu,

AJaACXuanu, KETOHH, Kap6OKCI/IJ'IHI/I KI/ICGJ’II/IHI/I), CBbCIUHCHNS C BaXXHU




OMOJIOTUYHA (I)YHKL[I/II/I (Ma3HI/IHI/I, BBIVICXUAPATH, AMUHOKHCCIMHU H

OCNThHIIN).

4. TIpujI0:KHU acTIeKTH
Ha XMMHUSATA B 00J1aCTTA

Ha MaTepUuaJInTe

OnucBa ¢GU3MYHU M XUMUYHHM CBOMCTBA Ha HSKOM METalH C TOJSMO
MPAKTUYECKO MPUIIOKEHUE (PKEIsA30, IMHK, ME/T) U HAa TEXHU ChEIMHEHUS.
PasrpannuaBa no ¢pu3n4yHU CBONWCTBA U MPUJIOKEHUE METANU (3KeNsI30, ME/,
Kajall, HUHK, HUKeJNl) OT TeXHHU CIUIaBU (UyryH, cTOMaHa, OpOH3, MECHUHT,
ajnmaka).

Knacudunupa matepuannute MO XUMHYEH CHCTAaB: METAIM W CIUIABH,
KepaMHUKa U CTHKIIO, OPraHUYHU MTOJIMMEPHHU MaTEpHUaIH.

CBBbp3Ba NPUIOKEHUETO HA CTHKIJIO, ONTUYHH BJIAKHA, KE€paMUKa C TEXHH
CBOMCTBA.

OrnucBa mIacTMacuTe KaTo MaTepuaiy, ChIIbPKallld OpraHUYHU TTOJIMMEPH,
OBJIHATENN,  [IacTu@ukatopu, Oarpunma u jap.  (TOJIHETHIIEH,
MOJUBUHHIJIXJIOPH/I, TOJIUETHIICHTEpe(TAIaT, IOTUCTHPEH).

CBbp3Ba MPUIOKEHUETO HA TOJHETHJICH, TMOJMIPONUICH, MOJIUCTHPEH,
MOJINBUHUJIXJIOPU, T€(JIOH CHC CBOMCTBATA UM.

OnucBa NpUI0KEHUETO HA €CTECTBEH U CHHTETUYCH Kay4yyK (M30MPEHOB U
OyTaaueHCTUPOJIOB) U MPOIECa BYJIKAHU3AIHS.

JlaBa mpuMepH 3a €CTeCTBEHU, U3KYCTBEHH U CHHTETHYHU BJIAKHA: MAMYK,
KomnpuHa, BUcko3a, [IAH, Haiinon 6,6.

OnucBa mpeauMcTBa H  HENOCTAThIM Ha BIAKHA  (MOJHECTEPHO,
nonuamuaHo, [TAH BrnakHo, BUCKO3a, MTAMYK, BBJIHA, KOMPUHA) U TIXHOTO

IPUIIOKCHUC.




Pa3no3naBa €KCIEpUMEHTAIHO €CTECTBEHM, W3KYCTBEHM M CHUHTETHUYHU
BJIAKHA U ONIMCBA PE3yJITaTU U U3BOJU B IPOTOKOI.
AprymenTtupa uszbopa Ha OpraHM4YHM IIOJMMEPHM MaTepuaaud 3a

I/I3pa60TBaHe Ha pasjindHu OpeaMeETu 3a oura.

5. Ona3zBane Ha

OKoOJIHaTa cpeaa

Pa3znnuaBa ocHOBHH Ipynr XUMUYHU 3aMBPCUTCIIM HA BB3AYyXd, BOJaTa U
I1o4yBara.

CBbp3Ba EKOJIOTUYHU U 3JIpaBHU NMPOOJIeMH (TTAPHUKOB €(PEeKT, M3ThHSIBAHE
Ha O30HOBUA CHOﬁ, KHCCIIMHHU ObXKXI0BC, 3aMbpPCABAHC Ha CBCTOBHUA
OKeaH, o0e3iecsBaHe, OTPaBSAHUS C TOKCHYHM BEIIECTBA W Jp.) C
YOBeIIKaTa JCHHOCT.

W3Bnuua u omeHsBa WHPOpPMALUS OT Pa3IMYHU M3TOYHMIIM, CBBp3aHA C
poJIsITa Ha XOpara 3a 3aMbPCSIBaHE HA OKOJIHATA CPefia, U U3pa3siBa MHCHHC
3a pelaBaHe Ha eKOJIOTUYHH MTPOOIIEMH.

AHanmu3upa JaHHW 33 TCHJACHIMM B HM3MCHCHHETO HA TIOKa3aTelH 3a
CHCTOSIHHETO Ha OKOJIHATA Cpeia.

HJ'IaHI/Ipa XUMHYCH CKCIICPUMCHT 34 KaYCCTBCH aHAJIM3 HAa BOAW W IMOYBMU:
KHCEJIIMHHOCT, HATMYKE Ha XJIOPUAH, cyidaTu, pocdaTu.

AprymeHTHpa HE0OXOJUMOCTTa OT Pa3yMHO H3II0JI3BaHE HA MPHUPOIAHUTE
pecypcH, 3a KOUTO MMa PUCK OT M3YEpIIBaHE, U OICHSIBA BH3MOXKHOCTH 32
H3I0JI3BAHC Ha aJITCPHATUBHU U3TOYHHUIIU HA CHECPIUA.

OreHsiBa 3HAYEHUETO HA Pa3AeNHOTO ChOMpaHE Ha OTHAAbLU (METallu,
CTBKJIO, MJIACTMACH, TyMa, XapTus, BlIaKHA) U BTOpUYHATA UM TpepaboTka

3a OrpaHNYaBaHC HA 3aMbPCABAHCTO HA OKOJIHATA CpC/a.

TBBPJOCT Ha BOjaTa

peuuKInpane




logumiauAT 6poii yacoBe 3a U3yuyaBaHEe HA YUeOHUS PEIMET XUMUS U Ola3BaHe Ha OKOJIHATA cpefa B X KIIac € ONPEISICHHSIT TOIUIIICH Opoit

YaCoB€ B IIpUJIaraHvsd B YUUJIHUIIETO paMKOB yqe6eH IJ1aH.

AKIICHT B y4eOHO-TI03HABaTeIHATA JCHHOCT € YCBOSIBAHETO HA MPAKTUYCCKH YMECHHS 32 U3BBPIIBAHE Ha HAOIIOeHUS U TaboparopHa padoTa.

VY4eOHuTE YacoBe 3a MPAKTUYECKU ACHHOCTH BKJIIOYBAT U CIIETHUTE MPUMEPHHU TEMU 3a J1a0OpaTOPHU YNPAKHEHUS:
1. U3cneaBaHe Ha BIUSHUETO HA PA3IMYHU (PAKTOPU BBPXY CKOPOCTTA HA XMMUYHUTE MPOLIECH

N3cnenBane Ha BIUSHUETO HA pa3uIHA (PAKTOPH BHPXY CUCTEMA B XUMHUYHO PaBHOBECUE

Omnpenensae Ha pH Ha pa3TBOpU U HA MPOIYKTH, U3IOJI3BaHU B OUTa

Jloka3BaHe Ha OHU B Pa3TBOP

HM3cnenBaHe Ha OTHOCUTEIHATA aKTUBHOCT Ha METaJIH

o g~ 0D

Amnanu3s Ha BoJM (OIpeeisiHe Ha KUCEIUHHOCT, HATMYHE Ha XJIOpUIH, cyidatu, pochaTi)

MNPEINNOPBYUTEJIHO IPOEHTHO PA3IIPEAEJEHUE HA 3AB/IKUTEJTHUTE YYEBHU YACOBE 3A I'OJJMHATA

3a HOBY 3HAHUSA

10 50%

3a nperoBop 1 006001ICHIE

1o 15%

3a MpaKTUYECKU JEHHOCTH (JTaOOpaTOpHH YIpaKHEHUs, pelllaBaHe Ha 3aJa4yd, CEMHUHApH, TUCKYCHUHU, 1ebatw,

MIPOEKTH, yUeOHU €KCKYP3UU U Jp.)

He mo-MaJko ot 28%

3a KOHTPOJ U OLICHKa

o 7%

CIIEHU®UYHU METOJIU U ®OPMMU 3A OINEHSABAHE HA IOCTU/KEHUATA HA YYEHUIIUTE

OHGHSIBaHeTO Ha 3HaHUATA U YMCHUATA HAa YYCHUIUTC € B CbOTBECTCTBUC C IIPCABUACHUTE B IIpOorpaMaTa O4akKBaHU PE3YyJITAaTH U HeﬁHOCTI/I.

Hpe,Z[BI/I,Z[ ChIIHOCTTAa Ha y‘IC6HI/I$I npeamMeT CC IMpCropbUIBa 0CO0CHO BHHMMAaHHE Ja 6’5)16 OTACJIICHO Ha MpPOBCpPKAaTa MU OICHKATa Ha

MPAKTUYCCKUTEC YMCHUH. KpI/ITCpI/II/I B Cliydass Ca NOCTUKCHHATA HA OYAKBAHUTC PE3YJITATU OT 00JIacT Ha KOMIIETEHTHOCT ,,EKCHCpI/IMCHT,

HU3CJIEIBAaHE U U3YNUCIIEHUS .
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Y4eHukbT TpsiOBa MpeIBAPUTEIHO /1a € HHPOPMUPAH 32 KPUTEPUHUTE U CUCTEMATa 3a OLICHABAHE HA MOCTHKEHUATA MY .

CboTHOLIEHME IPH ()OPMHUPaAHE HA CPOYHA M FOUIIIHA Ol[eHKA

Texyiu OLleHKH OT YCTHH, OT IUCMEHU U OT IPAaKTUYECKU U3IUTBAHUS 30%
O1eHKH 0T KOHTPOJIHH PaboTH 30%
O11eHKH OT APYTH AEHHOCTH (JJOMantHu paboTH, JTabOpaTOpHU yNPaKHEHUS, CEMUHAPH, Pab0Ta MO MPOESKTH U Jp.) 40%

JEHHOCTH 3A IPUJJOBUBAHE HA KJIIOUOBUTE KOMIIETEHTHOCTH U MEXKJIYIIPEJMETHHU BPB3KH
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MaTeMaTH4eCKa KOMIIETEHTHOCT U OCHOBHM KOMIIETEHTHOCTH B 00JacTTa Ha MPUPOAHUTE HAYKU U HAa TEXHOJOTUUTE — IMO3HABaHE U
OCMUCJISTHE Ha OCHOBHHU TOHSTHSA W 3aKOHOMEPHOCTH, CBBbP3aHU C BIMSHHETO Ha PAa3IU4YHU (PAKTOPU BBPXY CKOPOCTTA HA XUMUYHUTE
MPOLIECH U BbPXY CUCTEMH B XMMUYHO PAaBHOBECHE; 3allMCBaHE ¢ XUMUYHH (HOPMYJIU U 00pa3yBaHe HA HAMMEHOBAaHUS Ha HEOPTaHUYHU U
OpraHMYHU BEIIECTBa, M3pa3siBaHE C XMMUYHHU YpaBHEHHUS HA BAXHH M MPAKTUYECKU 3HAYMMH XMMUYHH TPOIECH; HU3MOJI3BaHE Ha
MaTEeMAaTHYECKH JICHCTBYSI U (POPMYIIH MTPH M3YMCISIBAHE HA MOJIHA KOHIICHTpAIMS M MacoBa YacT HA BEHISCTBA B Pa3TBOP; pEIllaBaHe Ha
3a/1a4il B pealiecH KOHTCKCT; ChCTABSIHE M pa3uyuTaHe Ha TaONMUIM, cXeMH, TpaduKd, AUarpaMu M TPEJCTaBIHE HA 3aKOHOMEPHOCTH B
rpaduyueH BHJ; HM3MOJI3BaHE HA JAaHHU 3a CBOICTBAa Ha M3y4YeHHW BellecTBa 3a (opMmyiupaHe Ha W3BOAM W 3aKIIOYEHHS] OTHOCHO
MPUIOKEHUETO UM B TMpaKTUKaTa U 3a (PU3MOIOTMYHOTO UM JecTBHE; HAONIOJaBaHe, CpaBHsSBaHE, pa3lo3HaBaHE, pa3rpaHUYaBaHe,
MoJIeNIipaHe, MPOrHO3UpaHe, rpynupane, KiiacuGuIlupaHe Ha BEIIECTBA U MPOIECH; IJIAHUPAHE W U3BbPIIBAHE HA XUMUYHHU €KCIIEPUMEHTH
3a M3ClIe[[BaHE HA BEUIECTBA M IMPOIIECH INPH Clla3BaHE Ha IpaBuiia 3a Oe3omacHa padoTa; aHAIM3UpPAaHE U OlIEHsBaHe Ha MH(poOpMalus 3a
€KOJIOTMYHU MPOOJIeMHU M 32 HAYMHU 3a 00e3BpeXk/IaHe Ha OMACHU 3a YOBEKAa M OKOJHATa Cpe/a BEIECTBa, apryMEHTHpPaHe HAa MHEHHE B
JIMCKYCHH 3a B3aUMOOTHOILIEHUSITa YOBEK — OKOJIHA CPeJia M JINUHATa OTTOBOPHOCT HA BCEKU 32 3ala3BaHe Ha paBHOBECHETO B IPUPOJIATA.

YMEHHUS 32 TMOJIKpena Ha yCTOWYHMBOTO Pa3BUTHE W 3a 3/PAaBOCIOBEH HAYMH HA JKUBOT W CIIOPT — OIICHSIBAaHE HA MPOOJIEMH, CBBP3aHH C
BB3JICHCTBUETO HA BEIIECTBA M MPOIECH BHPXY 3/ApaBETO HAa YOBEKa M OKOJIHATa cpena; popMUpaHEe Ha KPUTUYHO OTHOIICHHE KBM

3aMBPCSIBAHETO HA OKOJHATA Cpelia; OCh3HABAaHE Ha HEOOXOIMMOCTTA OT pa3yMHO H3IOJI3BaHE Ha MIPUPOJHATE PECYPCH M PEIMKIMPaHe Ha
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OTNagbIKTe; POpMUpaHE Ha Harjaca 3a MPUPOJOCHOOpa3eH HAYMH Ha JKMBOT; OCh3HABAHE Ha JIMYHATa OTTOBOPHOCT 3a OMa3BaHE Ha
cOOCTBEHOTO 3/1paBe U IPUPOIHATA CPEA.

YMEHHS 32 YYCHE — yCBOSIBAaHE Ha MpaBWIIa, IMOANOMAraly Mo3HaBaTeIHHs MPOIEC; caMOHAOII0JaBaHe U YIPaXHIBaHE HA CAMOKOHTPOI
IpU M3OBIHSABAHE Ha JAMJAKTHYECKH 3aJaud; CAMOCTOSTEIHO NMPOYYBAHE M aHAJIM3UpaHE HAa WHGOpPMAIMS OT Pa3IMYHH W3TOYHHIIW;
YCTaHOBSIBAHE HA NMPUYMHHO-CIICJICTBEHH BPB3KH; 00CHK/IaHE HA ChbBMECTHA JEHHOCT Impu padoTa B IpyNu U apryMeHTHpaHe Ha MHEHUE;
IJJAHUPaHE Ha U3CJEeI0BATENICKA IEHHOCT M KOHCTPYHPAHE Ha anapaTypy 3a U3BbPIIBAHE HA €KCIIEPUMEHTH U JP.

KOMIIETEHTHOCTH B 0OJacTra Ha OBJIrapckus €3MK — pa3BUBaHE Ha TEXHMKaTa HAa 4YeTeHE M IUCMEHaTa KyJITypa Ha Y4YEHUIUTE;
oOoraTsiBaHe Ha €3MKOBaTa UM KYJITypa upe3 U3MOJ3BaHe Ha crenupuyHaTa XMMAYHA TEPMHUHOJOTHS; pa3BUBaHe HA YMEHUs 3a paboTa ¢
pa3NUYHU BUAOBE TEKCT (HAay4eH, HAYYHOIOMYJISIPEH) W pa3lIM4aBaHETO MM, 32 M3BIMYaHE Ha ChIIECTBEHAa MH(popMamus oT yyeOHUKA,
HAy4YHOIIOIyJIIpHA JINTEpPATypa U JPYTd M3TOYHHUIHM, 32 paboTa C PEYHUK HA UYKIUTE IAyMHU B OBIrapCcKusl €3UK U TEPMHHOJIOTHYEH
PEYHUK; Ch3JaBaHe Ha TEKCT B yCTHA WU MUCMeHa ¢popMa — OMHMcaHue, ChoOLIeHHe, ece, JOKIa, Pa3lIupEeH IUIaH, IPOTOKOI C Pe3yJITaTh
MU U3BOJM OT EKCIIEpUMEHTajHa JEWHOCT M Jp. NPHU CIa3BaHE Ha MPABOIOBOPHUTE M IMPABOIMCHUTE NPABWIA; YChBBPIICHCTBAHE HA
YMEHHUSATA 32 TUATOTUYHO OOIyBaHEe NpU 00CHXK/IaHe Ha ChBMECTHA JICHHOCT, 3pa3siBaHe Ha MHEHHE U ap. Pa3Oupa, n3nomn3Bsa, ChIoCTaBs,
OLICHSBA M OCMUCIISI pa3JIMYHU MO (popMatr TeKCTOBE (HEMPEKbCHAT — MMCMEHA ped, OpraHu3upaHa B U3PEUECHUs], CTPYKTYpHUpaHU B ab3aliu;
IpeKbCcHAT — Tabnuia, rpaduka, Auarpama, Cluchbk, H300paKeHUe U Jp.; CMECEH — KOMOMHAIUS OT NMPEKbCHAT U HEMPEKbCHAT TEKCT),
BKJIFOYUTEIIHO U JUTUTAIIHY, 32 U3IIBIIHEHUE HA ONPEIEICHU 3a1a4H.

JUTUTaIHA KOMIIETEHTHOCT — ThPCEHE, U3BIMYaHe, 00paboTBaHe U MpeAcTaBsHe Ha MHPOpMaIUs 3a XMMUYHU MIPOLIECH, BEIIECTBA, CMECH
U MaTepualy; U3rOTBSHE Ha IIPE3CHTAlMs 110 KOHKPETHAa TEMa; W3MOJI3BaHE M Cb3JaBaHE Ha KOMIIIOTBPHU MOJCIH, aHUMalUU M
CUMyJIAlIMM HAa XWMHWYHU DPEaKLIHH; W3IO0JI3BAHE HAa MYJITHMEIHs 3a MPEICTAaBIHE HA Pe3ydTaTH OT HW3IBIHEHWETO Ha KOHKpETHA
M3CIIEIOBATENICKA 3a/1a4ya U JIp.

yMEHUs 3a O0IyBaHe Ha YYyXIM €3UIM — U3BIMYaHe Ha MH(OpMAaIUs 3a BEUIECTBA U MPOLECH OT pa3IMYHU W3TOYHHUIM Ha M3Yy4YaBaH OT
YUEHULIUTE 9yXK]| €3UK.

COLMAJIHU M TPaKAAHCKU KOMIETEHTHOCTH — OOIIyBaHE M MAapTHbOPCKM B3aMMOOTHOLIEHHs MpHU paboTa B €KWIl 3a pa3pabOTBaHE Ha

MIPOEKTH, MIPEJICTaBsIHE HA IPOAYKTU OT ACUHOCTH MpeJ] ay JUTOPHs, apryMEHTUPAaHe Ha MHEHHUE BB Bpb3Ka ¢ MPOOJIEMUTE Ha Ola3BaHe Ha



OKOJTHaTa cpelia, Ha COOCTBEHOTO 3/paBe M 3/IPaBETO Ha OKOJHHUTE; MPOSBSBAHE HA TOJEPAHTHO OTHOILIECHHE U NMpPUEMaHE Ha pa3INyHU
[JIETHA TOYKHU TIPU IUCKYCUM, KPUTUYHO U Ch3UAATEIIHO MUCIICHE TIPU B3€MaHE HA PEIICHUSI.

WHULIMATUBHOCT U MPEANPUEMUYHUBOCT — IUIAHMPAHE HA EKCIIEPUMEHTAJIHA W MPOEKTHA JACHHOCT, OpraHM3UpaHEe U YIpPaBJICHHE Ha
MO3HABATEIIHA JIEHHOCT; Ch3/1aBaHE Ha MOJEIM U MAaKeTH HAa XMMHKO-TEXHOJOTHYHHU IMPOIECH; OOCHKIAHE HA CKOJOTUYHH MPOOJIeMH U
dbopMynrpaHe Ha peLIeHUs.

KyJITypHa KOMIIETEHTHOCT UM YMEHHS 3a H3pa3sBaHE 4Ype3 TBOPUECTBO — H3pabOTBaHE Ha MOJENTH, MAaKeTH M IMOCTEPH; MPOyYBaHE U
Ipe/ICTaBsiHE MO MOAXOASAIl HAYMH HAa Pa3BUTHETO HA XUMHUYHATA HayKa, MOCTH)KEHHMS HAa H3BECTHM YYEHH M HAKOU IO-BaKHU
TEXHOJOTMYHU MPOLECH; U3TOTBSIHE Ha €ce MO KOHKPEHHA TeMa W W3pa3sBaHe Ha MO3UIMH MO €KOJOTHYHU U COLMATHO-OOIIECTBEHH

po0JieMy; peICTaBIHE HAa CAMOCTOSATEIHH NIPOYYBAHUS U IPOEKTH.

3a IMOCTUTaHETO Ha KIIFOUOBUTE KOMIIETEHTHOCTH € H606XO,I[I/IMO Jda €€ OChUICCTBABAT U UHTCH3UBHU MCKAYIIPEAMCTHU BPB3KU C APYTUTEC

y‘le6HI/I MMpCaAMCTH:
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Buarapcku e3Wk M JuTepaTypa — Ch3JaBaHEe Ha TCKCT B YCTHA WJIM NMUCMeHa (opma Mpu mpeacTtaBsHe Ha WHQOpMAIWs, U3BOIU OT
EKCIIEpUMEHTH, NPEJCTaBIHE U APTYMEHTHPAHE HA MHEHUE;

MareMaTuKka — H3BBPIIBAHE HAa MAaTEeMAaTHYECKW M3YMCICHUS, TPOLEHT, pabora ¢ TaOnmuiu, rpaduku, auarpaMu; TMOCTPOSIBAHE Ha
rpaduKy Ha TUHEWHH U HA KBaJpaTHU (QYHKIIMU U U3MOI3BAHETO UM 32 U3BOJIU U 3aKITIOUYCHMUS,

NudopmManmoHHu TEXHOJOTHM — ThPCEHE HA MAaTEepUaJM 10 3a/1aJieHa TeMa Ha OBJITapCcKu U Ha YyXkJ €3UK B MHTEPHET; M3MOJI3BaHE Ha
yeb 0a3upaH eIeKTPOHEH PEYHUK 3a MPEBOJ Ha TEKCT; ACHHOCTH MpH pa3paO0OTBaHE HA MPOEKT; U300p HA HEOOXOIUMUTE TEXHOJIOTUYHU
CpelCTBa 3a peaju3alus Ha MPOEKT M Y4acTHE B €KUITHO MY MPEACTaBSHE C M3MOJI3BAHETO UM IO MOAXOMISII HAaYyWH; pa3paboTBaHe U
MpeJICTaBsHE Ha MPE3eHTAIMs IPU Clla3BaHe Ha MpaBHiia; KOMOMHHpaHe Ha MOBeYe OT €Ha TEXHOJIOTUHU IpU pa3paboTBaHe HA yOeIUTEIHA
Mpe3eHTAINS; MHTEPIPETUPAHE HA TaHHU OT TaONUIH, TpadUKU U TUarPaMu;

Ieorpadgusi 1 UKOHOMHKA — MPUPOIHHU PECypcH (M3UepHaeMH, HeW3ueprnaeMu, Bh30OHOBSIEMH, HEBH30OHOBSIEMH); BUIOBE MOA3EMHU
BOJM CIOpe] XUMUYHHS CHhCTaB; AITEPHATUBHU W3TOYHHUIIM HAa €HEPTrusi, CypOBHHHO-EHEPTHEH W EKOJOTHYEeH MpobieM; TiobaiHo

3aTOIIAHE; XapaKTCPUSHUPAHE HA XOPHU3OHTAIIHOTO Pa3npCaACICHUC Ha TEMIICpaTypaTra U COJICHOCTTAa HAa OKCAaHCKaTa U MOpCKaTa BOJa IO
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KapTa; XapakTepuU3MpaHe Ha OTPACIUTE METanyprus (4epHa M IBETHA METalyprus), MALIMHOCTPOEHE U XHMMHUYECKaTa MPOMUIICHOCT
(IpoU3BOICTBO HA OpPraHUYHU U HEOPTraHWYHU MPOTYKTH); OLEHSIBAHE HA 3HAYCHUETO Ha XMMHYECKATa IPOMUILIIIEHOCT 33 PEIIaBaHETO Ha
rno0anHu mpoOieMu; KapTa Ha HaxXoJIWIla M MpoOJieMH, CBBbpP3aHM C JOOMBA Ha IOJIE3HM HM3KOMaeMu B bbiarapus B KOHTEKcTa Ha
YCTOMYMBOTO Pa3BUTHE;

YoBeKbT M NPHPOAATA — OCHOBHU IIOHATHS 3a CTPOEKAa HAa aTOMa M TIPAaJMBHUTE YacCTHIM Ha BEIECTBATa: aTOM, MOJIEKyJa, HOH,
€JIEKTPOH, €JIEKTPUYCH 3apsijl; XMMHUUYEH €JIEMEHT, IPOCTO BEILECTBO, XMMUYHO CBHEIMHEHUE; CMECH, OKCHJl, XUMUYHA PEaKLHs, BUIOBE
XMMHUYHM PEAKLMU, MOJEIM 3a CTpOEXa Ha BEIEeCTBaTa; TPUTE ChCTOSHUS Ha TejaTa U BellecTBaTa, (PU3MYHU U XMMUYHU CBOWCTBA;
rOpeHe, TOIUIONPOBOAHOCT, IPOBOAHMIIM, H30JaTOpHU, M3MEpBaHE Ha O0EM M Maca Ha TE€YHOCT U Ha TBBPAO TAJIO, U3MEPBAHE HA
TeMIlepaTypa, MpecMsITaHe IUTBTHOCT Ha TAJIO (BEIIECTBO) C M3BECTHHM Maca M 00eM, HalsiraHe, pa3TBOP, Pa3TBOPHUTEN, Pa3TBOPEHO
BELIECTBO, HACUTEH Pa3TBOP, HEHACUTEH PAa3TBOP, Pa3TBOPUMOCT Ha KOHKPETHH BELIECTBA BB BOJAA; IUTBTHOCT, TEMIIEPATypa Ha TOICHE,
TeMIepaTypa Ha KUIIEHE; IPUIIOKEHUE Ha MarHUTHUTE MaTepuany (MarHUTHU KapTH U JUCKOBE), IPUMEPH 32 XUMUYHU MPOLIECH, KOUTO
IIPOTHYAT C OTJEJISHE WM MOITBIIAHE HA TOIUIMHA, CBOWCTBA HA JKEJIA30TO, KOPO3Hs, [I0Jy4aBaHE Ha METAJIH, IIPUJIOKEHHUE HA YyT'yHa U Ha
CTOMaHaTa, M3TOYHHIIM Ha 3aMbpCsBaHe Ha aTMochepara — MPUPOTHU SIBIICHHS M YOBEIIKA JICHHOCT; BEIECTBAa — 3aMbPCHTENIH Ha Bb3/1yXa
Y BB3JICCTBUETO UM BBpPXY OKOJIHATA Cpelia ¥ 3paBEeTO HA YOBEKA,

Buosiorus n 31paBHo 00pa3oBaHue — TPy XMMHUYHHU €JIEMEHTH Bb3 OCHOBA Ha IIPOLIEHTHOTO UM ChIbPXKaHUE B KJIETKaTa U IPUMEPH 3a
TAXHOTO 3HAUYEHUE; HEOPIraHWYHU U OPTaHUYHH ChEANHEHMs, N3TPaXKJIallly KJIeTKaTa; OMOJIOrMYHO 3HaUeHUE Ha HOHUTE Ha JKeNsI30, IIUHK U
Me]l 33 JKUBUTE OPraHU3MH, BBIIICXUAPATH, UK, OenTbiy, HykienHoBu kucenunu (JJHK, PHK); o0mio u pa3nuuHo MexXIy HEXHBa U
YKMBa IPUPOJIa O OTHOILIEHUE Ha U3TPAXKIAIINTE I'M XUMUYHH €JIEMEHTH U ChbeIMHEHUS; OMONOIMMEPH; ChbCTOSIHUE HA 1aJieHa MOMyJIalys,
OMoLIeH03a, EKOCHCTEMA B PE3YJITAT HA YOBEIIKA JAEHHOCT U BIMSHUE HAa €KOJOTHYHHU (DaKTOPH;

du3uKa U aACTPOHOMMSA — U3IOJ3BaHE HA (PU3MYHHU BEIMYMHU M TOHATHSA; €KOJOTWYHU MPOOJIeMH, NPEIU3BUKAHU OT OTPaOOTEHHUTE
ra3oBe Ha JBUTATECIIUTE C BBTPEIIHO I'OpEHE, U TaKWBa, CBbP3aHU C TOIUIMHHOTO 3aMbpCSABAHE HA OKOJHATa Cpela; BPb3Ka MEXIY
temneparypuute ckanu Ha Llemsuit u KenBun; oOmm cBOHCTBa Ha TEYHOCTH M Ta30Be; IpylHpaHe Ha BEIECTBAaTa CIOpPE] TEXHHUTE

CIICKTPUYHU CBOMCTBA Ha IMPOBOAHUIIH (CBp’BXHpOBO)IHI/IHI/I), MOJIYIIPOBOAHUIN U JUCICKTPUIHN U IIPUMEPH 3a MPHUIIOKCHUETO UM; TOKOBU
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HOCHUTCIIM B METAJIUTE U MOJYIIPOBOAHUIIUTE, MArHUTHU CBOICTBa Ha BCIICCTBATa — Ava-, rapa- u (bepOMaFHI/ITHI/I BCIIICCTBA U IPUMEPU 3a

IMMPUITOKCHUCTO UM,

TexHoJ0run U npeanpueMavyecrBso — CypoB1uHHU, 6630THaI[HI/I TCXHOJIOTHUH, TCXHOJIOTMH 3a PCHUKIIMPAHEC, I10JI13a OT CHECPIrOCICCTABAHCTO

u 6G3OTHaI[HI/ITe TCXHOJIOTMHU 3a IMprupoaaTa U HOBCUCCTBOTO,

H300pa3uTesiHO0 M3KYCTBO — 32 N300p U U3MOJ3BAHE HA Pa3IMYHU MaTepHalld MIPU MOJEIMpaHe Ha 0OEKTH U MPOLIECH U MPHU U3paboTBaHe

Ha MOJECJIN, MAKCTH, ITOCTCPHU.



