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HOPOEKT
YUYEBHA ITPOI'PAMA 3A IPOPUJIMPAHA TOATI'OTOBKA IO XUMHUSA U OITAZBAHE HA OKOJIHATA CPEJIA
MOAYJ4. METOIU 3A KOHTPOJI U AHAJIM3 HA BEHLIECTBATA
[ KPATKO INIPEACTABSAHE HA YYEBHATA ITPOI'PAMA HA MOAVYJIA ]

MonyinbT Memoou 3a KOHMPOT U AHANU3 HA 8ewecmeama € 9acT OT MpodHUIpaHaTa MOAr0TOBKA 10 XMMUS 1 ONa3BaHE HAa OKOJIHATA Cpesia Ha
YYEHHMIIUTE OT BTOpaTa TMMHa3HaliHa CTENEeH Ha CpeIHOTO oOpa3oBaHue. B nmporpamara ca BKJIFOUCHH 3HAHUS 32 OCHOBHUTE MPUHLIMIIN HAa KAUECTBEHUS U
KOJIMUECTBEHUS aHallu3 Ha BellecTBara. [IpenBuaeHo e 3aro3HaBaHe ¢ Bb3MOKHOCTUTE Ha Hall-BaKHUTE MHCTPYMEHTAIHU METO/IM, HAMHUPAIIH PUIIOKEHNE B
ChBpEMEHHaTa IpaKTHKa Ha XUMUYHUS aHaIu3. BajkeH akleHT B yueOHaTa nporpama € NocTaBeH BbpXY €KCIIepUMEHTaIHaTa paboTa, peliaBaHeTo Ha
IPAKTUYECKH 3aJ1a4M B 00J1aCTTa Ha XMMHYHUS aHAJIM3 U Ipo0JIeMUTe, CBbP3aHH C Olla3BaHe Ha OKOJIHATa Cpejia U 3/IpaBeTo Ha Xopara.

Y4eOHOTO ChIbpXKAHUE U OYaKBAHUTE PE3YATATH B MOJYJIa HACOYBAT 00yUYE€HHETO Ha YUYCHULIUTE KbM:

® ycgosieane HA 3HAHUA 3a. OCHOBHUTE METOAM ¥ NPUHIMUIIM 32 pas3jiesiiHe Ha CMECH OT BemecTBa (XpomaTorpadusi, eKCTpaKIHs, aacopOIs);

CTpOEKa M 3HAYCHUETO HAa KOOPIANHAIMOHHHUTE (KOMILJICKCHUTE) CheIUMHEHUS; N3NCKBAHUATA, CBBP3aHH C KAUSCTBEHHS U KOJIMYECTBCHUS aHAIIU3 Ha
HEOpPraHWYHU U OpPraHUYHHU BEIECTBA; KiacH(UKalMATa, OCHOBHUTE MPUHIMIM M 00JacTH Ha MPUIOKEHHE HA MHCTPYMEHTAJIHUTE METOJU 3a
aHaus;
® ycvevpulencmeane u 0bozamsaeane Ha ymMeHus 3a U3BbPIIBAHE HA CHCIM(PUYHM 3a aHATUTUYHATA XUMUS €KCIIEPUMEHTH, 3a aHaJIU3 Ha BEIleCTBara,;
pelaBaHe Ha MPAKTUYECKH 33aJaud, HACOYCHH KbM ONa3BAaHETO Ha OKOJIHATA Cpela; MHTepIpPEeTUpaHe Ha JJaHHH OT €KCIEePUMEHTH; (pOopMyIHupaHe
Ha M3BOJM U B3€MaHE Ha pElIeHMsI 32 KOHKPETHH ClIydyau U CUTYalluH,

* ¢opmupane na omuowenue Ha YICHUIIUTE KbM INPUPOJHUTE HAYKH M OLIEHSBAaHE Ha HEOOXOAMMOCTTAa OT MPOBEKIAHE Ha HAYYHU U3CIIEIBAHMS,
CBBP3aHM C KOHTPOJIA U OMAa3BAaHETO HA OKOJHATA CPella U 3APaBETO Ha Xopara.

® copmupane na yennocmua cucmema, CBbp3aHa ¢ KPUTUYHO OTHOILIEHUE KbM POJIATA U 3HAYEHNETO Ha XMMHUATA 32 U3rPAXKAaHE HA ChbBPEMEHHATA
IpUPOIOHAYYHA KapTHHA Ha CBETA, OLICHABAHE HAa COOCTBEHATa POJIsl ¥ pOJIATa Ha OOIIECTBOTO BB B3aMOOTHOLIEHHSTA YOBEK — IPUPOJAA U
MOCJIEACTBUSTA OT TOBA.
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1. OcHoBHH MeTOAH U
NMPUHIIAIY HA ChbBPeMEHHATA
AHAJINTHYHA XUMUHA

1.1. Kaacudukanus Ha MeTOAUTE
3a aHAJIUM3 Ha BelllecTBaTa

apaymenmupa HEOOXOAUMOCTTA OT M3CJICABAHE HAa BEIECTBATa U OCBIIECTBSIBAHE HA
KOHTPOJI BBPXY THX;
onucea LIEIINTE Ha KAYECTBEHMS U KOJIMYECTBEHUS aHAJIU3 Ha BEILECTBATA;

Ka4eCTBEH aHAJIN3
KOJINYECTBEH aHAJIN3
Makpo-, IOJIYMUKPO- U

Kaacuguyupa U3MOI3BaHUTE METOIU 3a AHAIN3 KAaTO XMMUYHHU U HHCTPYMEHTAJIHH; MHKpOaHaINu3
Kiacuguyupa METOIUTE 3a aHAJIUW3 CHOpel ToJIeMHUHAaTa Ha Ipodara U CrHopeq| OCHOBE€H KOMIIOHEHT
KOJIM4YECTBOTO HA OIpeACasIeMUs KOMIIOHEHT B Hed. IpuMec
clieiu
1.2. Meroau 3a B3eMaHe U u36pos6a TIPUHIIMIINTE, KOUTO C€ CMa3BaT MPU B3eMaHE Ha Tra3oBU (BB3AYX), TEUHH|
NMOATOTOBKA HA NMPO0OH 32 (Boau) M TBBPIM (1TOYBHU) TPOOH;
aHa/ms3 npeoniaea HAYMHU 32 B3EMaHE Ha IPOOM OT KOHKPETEH OOEKT 3a aHaJlW3 U HA4YMHU 33
MIPAaBUJIHOTO UM CHXPaHABAHE 0 MPOBEXKIAHETO HA aHAIN3A.
1.3. Meroau 3a pa3je/siHe Ha 005cHA6a HEOOXOAMMOCTTA OT pa3/ieiiHE U IPEYNCTBAHE HA BEIECTBATA; CKCTpaKIMA
BE€IIECTBA onucea MaTepuaiy, MocoOus M IMPOLECH 3a pa3lieNisHe Ha BeIllecTBaTa — yTasBaHe, a/1cOpOLIMOHHH

Ppa3TBapsAHC, CKCTPAKI U, ACCTHIIAlNA, az[cop6u1m n a6c0p6u1/151;

onucea CbIITHOCTTA HA NPOIIeca CKCTPaKIUI,

oasa npumepu 3a NPUIOKCHHUECTO Ha CKCTpAaKIUATa 3a HM3BJIMYAHEC Ha Macjla U Ha
TOKCHUYHH BCIICCTBA OT OTIIAAHH BOJH,

onucea MPpUHLIUIIUTE U MPUTTOKUMOCTTA Ha XpOMaTOFpa(i)CKI/ITe METOOH,

nianupa 1N uszevpuiéa CKCICPUMCHTH 34 pa3AciIIHC Ha CMECH OT BEIICCTBA 4YpE3

xpomaTorpadcku MeToau
HeToABIKHA (ha3a
nojBMKHA (hasza




EBponencku cbios

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

»3a NO-Kauecmeeno oopazoeanue*

IIpoexmvm ce ocvyecmensa ¢ punancoeama nooKpena Ha
Onepamuena npoepama ,, Pazeumue na vogewikume pecypcu”,
cvunancupana om Eeponetickusa coyuanen ¢pono na Eeponeiickus cvio3

Husecmupa 6v6é éamemo bvoewe

—_—

\ _/-s__\_

o ECBS

ff" -
| \/\_/_J
EBponencku couynaner poHg

XapTUeHa WK ThHKOCJIOWHA XpoMaTorpadusi;

nianupa 1 uszevpuiea CKCICPUMCHTHU 3a pas3AC/IIHC Ha CMCCU OT BCIICCTBA YPC3
CKCTPAKIUA U ACCTHUIIAIMA.

2. KavecTBeH XMMHYEH aHAJIN3

2.1. KoopauHaumoHHU
(KOMILIEKCHHU) CheTHHEHUsI

Ppaszno3naséa KOOPIUHAIMOHHKA (KOMILICKCHH) ChEIMHEHHS 0 O3HAYEHH IIPOLIECH Ha|
IHACOLUAIIUATA UM,

cpasHs6a CTAaOWITHOCTTa HA KOMIUICKCUTE 4pe3 CTOMHOCTUTE Ha CTAOWIIMTETHUTE UM
KOHCTAaHTH,

umocmpupa ¢ TPUMEPU 3HAYCHUETO HAa HSAKOM KOOPAMHAIMOHHM CHEAWMHCHHUS 33
MPaKTUKATA 1 32 OMOJIIOTUYHUTE CUCTEMH;

NJIAHUPA U U36bPUI6A SKCTIPUMEHTH 3a MOJydyaBaHe Ha KOOPJUHAIIMOHHHU ChEIMHECHHUS.

2.2. Pa3rBopuMOCT Ha
BemecTBara. [IpousBenenue
HA Pa3TBOPUMOCT

YCMAaHo8s168a eKCIePUMEHTATHO BIUSHUETO HA Pa3NUYHU (PAKTOPH BHPXY
Pa3TBOPUMOCTTA Ha yTalKK — TeMIepaTypa, KUCEITUHHOCT, OOl HOHH,
KOMILIEKCOOOpa3yBaHe;

npunaea 3HaHHS 3a MPOU3BEACHHUETO HA PA3TBOPUMOCT MPHU OIEHKA M CpaBHSBAaHE HA|
pPa3TBOPUMOCTTA Ha BEIIECTBATA;

npecmama Pa3TBOPHUMOCTTA Ha BeHIecTBaTa II0 JAaHHU 32 TPOHM3BEICHUE HA
Pa3TBOPUMOCT M 00OpaTHO;

npocHo3upa BH3MOXKHOCTTA 3a oOpa3yBaHe Ha yTailka Mpu JajgeHa KOHIEHTpallus Ha|
HOHHTE B pa3TBOPA, KaTO U3MOJI3Ba MIPOU3BEICHUETO HA Pa3TBOPUMOCT;

U3n0/136a TIPOM3BEICHUETO HA PAa3TBOPUMOCT, 32 J1a NPEIEHH IMOCIe0BATETHOCTTA Ha
yTasiBaHE Ha JIB€ YTAalKM WY 3a IPEBPBIIAHE HA €/IHA yTallKa B Ipyra.

2.3. OTKpuUBaHe HA KATHOHH U
AHUOHHU

005CH56a OCHOBHUTE U3UCKBAHUS KbM KAaYECTBEHUTE PEAKIINM;

pAa3no3Hasa €KCIEPUMEHTAIIHO MO OILBETABAHETO HA IUIAMbKA ChEAVMHEHUS Ha JIUTHUM,
HaTpUH, KaJui, KaJaIui, CTpOHITNH, Oapuii;

Onucea CIO0BECHO MPUHIIMIIATE 34 aHAJIM3 HAa KATUOHU U aHUOHU B pa3TBOP;

® I'paHuUIla Ha OTKPUBaHEe

® IIpE/IEITHO AOIYCTHMA
koHueHTpanus (I1IJ1K)

® CTaH/JapT 3a Ka4eCTBO Ha

onuced aHaJlJuTUYHaAaTa CUCTCMAaTHUKA Ha KaTHOHW U aHWOHMU,

okousiHata cpeaa (CKOC)
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uspassdaea CIOBECHO HUIIM ¢ XMMUYHH YPAaBHCHUA KAQYCCTBCHU PCAKIMU 34 OTKPUBAHC HA
KaTHOHH U aHWOHU B Pa3TBOP;

U36LPIWIGA KAYECTBCHH PEaKLMK 3a JoKa3BaHe Ha katuonn: Ag', Pb?*, Cu®", AP, Fe?*,
+ 2+ 2+ 2+ 2+ 2+ 2 .

Fe**, Zn*", Ni?*, Co*, Ca?*, Ba®*, Mg®*, NH,";

U36bPWEA  KAUEeCTBEHH peaxunn 3a JOKa3BaHE HAa AaHUOHH B  Pa3TBOP:

S%, S05%, SO, PO,*,Cro.%, CI, " SCN’, [Fe(CN)s]*, [Fe(CN)e]*;

pewasa KadYCCTBCHHU 3aJladid 3a [OOKa3BaHC Ha WOHU BBH3 OCHOBAa Ha OIMCaH
E€KCIICPUMEHT;

nposedcoa EKCIIEPUMEHT 32 KAUeCTBEH aHaIM3 Ha KOHKpETHA Mpoba (BOAM U IMOYBH);
npe()cmaeﬂ 10 MOAXO0AAl HAYNH PE3YITATUTC OT IMIPOBCACHU eKCHepI/IMeHTI/I;

usnojzed JaHHU OT MPOBCACHU CKCIICPUMEHTH 3a U3BOAN U 3aKJIFOUCHUS,

Cb6upa, anaiusupa n npe()cmaeﬂ JaHHHW 3a KOHTPOJIa Ha 3aMBbPCABAHETO HA OKOJIHATA
cpena;

ouyeH:sea CBbCTOSIHUCTO Ha
CKCIICPUMCHTAJIHU JAHHU.

OKOJIHaTa Cpc€Aaa 3a HaJIWYHU 3aMbpPCUTCIN 110

® CHCI_[I/I(I)I/ILIHI/I " CCIICKTHBHU
peaKnuu

2.4. OTKpuBaHe Ha
(pYyHKIIMOHAJIHY TPYNIH B
OpPraHUYHU CheINHEeHHUs!

onucea KayeCTBEHU PEAKLMU 3a OINpENeNIssHE U JI0Ka3BaHE ChCTaBa HA OPraHUYHHTE
ChEINHEHUS;

niaHupa €KCIIEpUMEHTH 3a JOKa3BaHe Ha (YHKIUOHAJIHU TIPYNH B ChCTaBa HA
OpPraHUYHU ChEIUHEHHS Bb3 OCHOBA HAa JAaHHUTE 3a KaU€CTBEHUS ChCTaB;

YCmMano6sa68a €KCIIEpUMEHTATHO (YHKIMOHAIHU TPYNH B OPraHUYHHUTE ChEAMHEHUS —|
CJIO’KHA Bpb3Ka, (peHoHA XUAPOKCUITHA TPYyIIa, alleXuHa Tpyna, KapOOKCUIHA IpyTia,
MENTUAHA BPH3KA;

NIAAHUPa u npogedicoa EKCIIEPUMEHT 3a pa3iIMuaBaHe Ha III0K03a H (PPYKTO3a;

U3no136a NAHHW OT KAUECTBEHMS aHAIM3 3a ONpPEIEISIHE ChCTaBa U 3a JIOKa3BaHE HA
(YHKIIMOHAJIHY I'PYNH B ChCTaBa Ha OPraHUYHU BELECTBA.

3. KoauyecTBeH XHMHYEH
aHaJIu3
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OIPENIENISIHOTO BEILECTBO;
® 131071364 JJaHHU OT TUTPYBAHETO 3a M3YMCIISIBAHE Ha KOJMUYECTBEHHUs chcTaB U pH HA
pasTBopy;
® 137101364 JAHHHU OT IIPOBEJEHU EKIEPUMEHTH 33 U3BOAM U 3AKJIFOUEHHUS.

3.1. OcHoBH Ha 00eMHHS AHAJIM3 | ® U30pPOs6a OCHOBHUTE MPUHIMIN Ha OOCMHHUS aHAIN3; e 00eMeH aHau3
® Onucea ChIIHOCTTA HA O0EMHMSI aHAIIU3; ® TUTPYBaHE
® OeguHupa NOHATHETO EKBUBAJICHTEH IyHKT; ® CKBUBAJICHTEH ITyHKT
® pa3no3Haéa OCHOBHUTE JaOOPATOPHU CHJIOBE U MOCOOMS, M3IIOJI3BAHU B O0EMHUS
aHaJIN3, U IPUIIOKEHUETO UM;
® Knacuguyupa METOANUTE HA OOEMHUS aHAJIU3 CIIOPE] THUIA HA U3I0JI3BAHUTE XUMUYHU
peakuuu.

3.2. HeyrpanusanuoHeH ® 00scHA6a CHITHOCTTA HA HEYTPAIM3AL[MOHHUS aHAIIN3; ® HEeyTpalIU3alMOHEH
(KHCeTHHHO-0CHOBEH) ® npueomes Pas’TBOPU HA KHUCEJIMHA WU OCHOBAQ, (KHCETMHHO-OCHOBEH )
aHA/IN3 ®  U36bpuiea 1O UHCTPYKIUSA KMCEIIMHHO-OCHOBHO TUTPYBAHE HA KUCEIMHA WIH OCHOBA; aHaTN3

® 31071360 JAHHU OT TUTPYBAaHE 3a ONpEJAEsIHE HAa KOHLEHTpalMsTa WIM MacaTa Ha

4. WHCTPYMEHTAJIHU METO/HM 32

HHCTPYMECHTAJHUTE METOAU
3a aHAJIn3

II0 OTHOIICHHME Ha BHJA W IIOCICOOBATCIIHOCTTA HA CBBP3BAHC HA BBIJICPOJHUTE
aTOMHU U MACTOTO Ha BOAOPOJAHUTC aTOMH B MOJICKYJIATA,

® onuceda NPUHOUIIUTE U BB3MOXHOCTHUTC Ha MACCIICKTPOMETPHUATA 3a OIIPCACIAHE HA

aHaJIN3
4.1. Kaacupukanus Ha ® Kiacuguyupa ONTHUYHUTE METOAM 3a aHAJIU3 CIOpe]l B3aUMOJCHCTBUETO Ha © aTOMHM CHEKTpPalHU
HHCTPYMEHTAJHUTE METOIH €JICKTPOMArHUTHOTO JI'bYECHUE C I'PAJMBHUTE YAaCTULM Ha BELIECTBAaTAa — aTOMHU ¥  METOIU
3a aHAJIM3 MOJIEKYJIHH CIIEKTPAIHA METOMM; ® EMHCHOHEH H
4.2. OCHOBHHM NPUHIMIIH HA ® onuceéa NMPUHIHUIIMTE, HA KOUTO CE OCHOBABAT CHEKTPAJIHHUTEC METOAM 3a aHAIU3 — a0COpPOITMOHEH CTIEKTHP
HHCTPYMEHTAJTHUTE METOAH wiaMmbKoBa potomerpusi, Y B-ciekrpodoromerpus u M4-cniekrpodoTomerpus; e CrieKTporpama
3a aHAJIn3 ® onucea TPHHLUUINTE, Ha KOMTO ce ocHoBaBa SIMP-cnekTpockonusara, H e YB-crnekrpodoToMeTpus
4.3. O6acTu HAa NPH/IOKEHHE HA BB3MOKHOCTUTE U 33 CTPYKTYPHO OXapaKT€pU3UpPaHE HA OPraHUYHUTE ChEAUHECHUS

e NY-cnextpodoromerpust
® UBUIIM HA MOIIIbIIAHE

e SIMP- cnekrpockonus

® MacCIEKTPOMETPHsI
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MOJIEKYJIHATa Maca Ha OPTaHUYHUTE ChEJUHEHUS;

® U3n0/7136a NAHHU 3a ONPEACIISIHE HA OTHOCHUTEJIHA MOJIEKYJIHA Maca Ha OpraHH4YHY|
CBCIUHCHUS;

® 1pocHO3Upa MOJIEKYJIHHS CbCTaB U HAJIWYMETO Ha OmpeleieHd (yHKIHMOHAIHU
IrPYNH B OPraHUYHU CHEAUHEHNS Bb3 OCHOBA HA EKCIIEPUMEHTAJIHU JaHHU.

[ XOPAPHYM 3A MOJY.JIA ]

T'oouwen opoit yacoee 3a uzyuagane Ha Mooyl Memoou 3a AHAIU3 U KOHMPOJ Ha eujecmeama 6 12. knac — emopu cpok — 52 uaca.

Ilpenopvuumenno paznpedenenue na uacoseme:

3a HOBHU 3HAHMS 10 23 yaca ~ 44%
3a nperoBop u 00001mIeHHE a0 2 yaca ~4%
3a npakTuyecku JeiiHocTH (1a00PaTOPHU He Mo-MaJIKo 0T 24 ~46%
yIOpaKHeHHUsl, MNPAKTUKYMH, JAUCKYCHH, yaca

nedaTH, CeMHHApPH, Y4eOHH EKCKYP3HH,
padoTa 1o NpoeKTH Hu Ap.)

3a KOHTPOJI M OLEHKA (B T.4. M 32 U3XOAHO a0 3 yaca ~ 6%
HHBO)

Y4eOHHTE YacoBe 3a MPAKTUYECKU JEHHOCTH, JAOOPATOPHH YIIPaKHEHHsI, yUeOHU €KCKYpP3UU U Jp. BKIIOYBAT U CIETHUTE J1a00paTOpHU paboTH U
IIPAKTUYECKH JEHHOCTH:

Pazoensine na sewgecmsa upes excmpakyusi u xpomamozpagpus

Kavecmeenu peaxyuu 3a 0oxazeéane na kamuonu: Ag”, Pb?*, cu®*, APP*, Fe®*, Fe®*, zn?*, Ni**, Co**, Ca®*, Ba®", Mg®", NH,*
Kauecmesenu peaxyuu 3a doxkaszeane na aHUOHU: $% 8047, SO,%, PO, ,Cro,%, CI, Br, I, SCN, [Fe(CN)6]4', [Fe(CN)s] s
Uscnedsane na pazmeopu 3a 00Kazéane Ha UOHU

N S
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5. HUzcneosane na npobu om 600u uiu nousu
6. [doxazeane na (hyHKYyuOHAIHU 2PYNU 8 OP2AHUYHU CHEOUHEHUs
7. ExcnepumeHmanno onpeoeisne KOIu4ecmeomo Ha Hampueda 0CHO8A 8 pa3meop

[ OLHEHSBAHE

OHeHﬁBaHeTO Ha 3HaHHATAa 1 YMCHUATA HA YICHUIIUTC € B CbOTBECTCTBUC C MMPCABUACHUTC B IIpOIrpaMaTa O4akKBaH! PE3yJITaTu U I[GﬁHOCTPI.

Y4eHuKbT TpsiOBa MpeABAPUTETHO 12 € MHYOPMUPAH 32 KPUTEPUUTE U CHCTEMATa 3a OLEHSIBAHE HA TIOCTIKEHHSITA MY.

Cvomnowenue npu gpopmupane Ha cpouHa u 200UUIHA OUECHKA:

Texyum omeHk# (0T YCTHH, OT MUCMEHHU U OT MPAKTHYECKU U3NMUTBAHUS) 40%
OueHKH OT KOHTPOJIHH PadoTH (B T.4. H OT U3XOHO HUBO) 30%
OueHKH OT APYTH AeidHOCTH (IOMAIIHHN PadoTH, Ja00paTOPHH YIpaskHeHusl, cemunapu, | 30%
padoTa mo NpoexTH u ap.)
[ JEMHOCTHU U MEXJAYITPEJIMETHHN BPb3KHN ]

Vye6GHara nporpama Ha MOIyJIa Memoou 3a KOHMpOT U AHAIU3 HA 8ewjecmeama € CBOeo0pazeH 3aBbpIIeK Ha IpodHIMpaHaTa MOJAroTOBKa HAa YICHUIIUTE
M0 XUMHSI M OTIa3BaHE Ha OKOJIHATA Cpejia. 3HAHUATA 32 BEIIeCTBaTa M PEaKIMUTE, B KOUTO T€ y9acTBaT, MPEIBUICHN B MPEIXOTHUTE MOIYJIH, TYK CE€
pasraexaar npe3 npusmara Ha CbBpEMEHHHM METO/IU 3a TAXHOTO HU3CIIE/IBaHE, JOKa3BaHe U aHanu3. @opMupaHuTE AOTYK MPAKTUYECKU YMEHUS CEe

YCBBBPIICHCTBAT CHC CHGHI/I(i)I/I‘-IHI/I 34 aHAJIMTHUYHATa XUMUA CKCIICPUMCHTAJIHU OII€paAIlui U }IeﬁHOCTH.

[IpenBunenoTo yueOHO ChabpiKaHuE Mpearnoara yd4eHUIUTe a: OTKPUBAT U O0SCHABAT MPUHLUIN U U3UCKBAHUS KbM Hail-4eCTO M3IOJI3BAHU METOIU
3a aHaJIM3 Ha BEILlECTBA, CPABHABAT PAa3IMUHU METOJH U J1a TOA0UpAT HAM-TTOAXOIALINTE 3a ONPEIEICHU LEIH; pa3uuTaT, ThJIKYBaT U ChCTaBAT IpaduKH,

AuarpaMu U CXEMH, pCliaBaT 3aJa4u B pCaJICH KOHTCKCT.
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Husecmupa 6v6é éamemo bvoewe

Crneuundukara Ha yueOHOTO ChIbPKaHUE IMperoiara pa3sHooopa3Ha U crenu@uyuHa 1Mo BUJI eKCIepUMEHTaIHa AeHHOCT. OT yYeHHUIIUTE ce OYaKBa Ja:
HaOII0AaBaT, TUIAHUPAT M M3BBPIIBAT €KCIIEPUMEHTH 3a pa3felisHe Ha CMECH OT BEIIECTBA Ype3 Pa3IMYHM METOIU M 32 Ka4eCTBEH aHaJU3 HAa KOHKPETHH
poOu (BOJM U MOYBH); IIpejIaraT HAauMHU 3a B3eMaHe Ha MPOoOU OT KOHKPETEH OOEKT 3a aHAINM3 M HAYMHHU 32 MPABUIHOTO UM ChXpaHSIBaHE 10 MPOBEXKIAHETO
Ha aHaJM3a; U3BBPILBAT 10 MHCTPYKIIMM KOHKPETHHU ONepauuu (TUTpyBaHE U Jp.); U3MEPBAT, PErUCTPUPAT, aHATU3UPAT U MPEACTABAT IO MOIXOAI] HAaUUH
pe3ynTaTuTe OT M3CIIeOBATEICKa JEHHOCT; M3MONA3BAT JaHHU OT MPOBEIACHHU EKIEPUMEHTHU 3a M3BOAM M 3aKIIOUYCHHs; ChOMpAT, CpaBHIBAT, aHATU3UpAT U
IIPEJICTaBAT JAHHU 3a 3aMbPCSIBAHETO HA OKOJIHATA CPe/ia; OTKPUBAT IPUUUHHO-CIIEACTBEHH BPB3KH; ChCTABAT IUIaH HA U3CIIEBAHE.

B nporpamara ca npenBuieHu 1eNH, CBEP3aHU C MPOYYBaHe, MOJ00p U aHaIu3 Ha HHGOpMaIus OT PA3TUYHU U3TOYHHUIIM (KHUTH, CTATUU OT CIIUCAHUS,
MaTepuaid OT MHTEPHET) M IpPEJACTaBSiHETO M IO moaxonsdu] HauuH. [Ipumepu 3a ToBa ca: OLIEHKA Ha CHbCTOSHUETO HAa OKOJHAaTa cpela 3a HaIUYHU
3aMbpPCUTENH, 00JIACTU Ha MPUJIIOKEHUE U 3HAYCHHE Ha MHCTPYMEHTAIHUTE METOAM 3a aHanu3 (miambkoBa (goromerpusi, YB-cnekrpodoromerpus u NU-
criekTpooToMeTpHs U Ap.). Te3u 1enu Morar jJa ObJarT MOCTUTHATH 4Ype3 aKTHBHO BKJIIOYBAHE HAa YYCHUIIMTE B CEMHHAPH, TUCKYCHHU, pa3paboTBaHE Ha
WHJUBUIYaJIHU U TPYIIOBU MPOEKTH.

Konuenmusra Ha mporpaMara mpezrnojara TACHO OOBbp3BaHE Ha pPA3IJIeKJAHUTE METOAM 3a aHAIM3 Ha BEIEeCTBAaTa C KOHKPETHU AHATUTHYHU
npoOieMH, CBbpP3aHU C KOHTpOJIA 3a OMAa3BaHETO Ha OKOJHATa cpeja M 3/paBeTo Ha XopaTa. 3a Ta3u Iiell € HeoOXOAMMO YYEHUIIMTE Ja Ce 3alo3HasT ¢
IbpXKABHU JOKYMEHTH (3aKOHM, TIPABUJIHUIM) U TEMaTHYHU JAOKYMeHTH Ha EBpormelickusi cpio3, Opranuszanusata Ha oOeAuHEeHHUTE H anuu U CBeTOBHATa
3/lpaBHa OpraHu3allys 3a ONa3BaHe Ha OKOJIHATa Cpeja.

Wnroctpupanero ¢ mpuMepu Ha Bpb3KaTa Ha YOBEKAa C MPHUpoOJAaTa B KOHTEKCTa HAa H3y4yaBaHUTE TEMH, OOCHKIAHETO Ha Pa3IMYHU MPOSIBH Ha

OTHOIIEHHUETO Ha YOBEKa KbM IPUPOJIaTa; MPEICTaBIHETO Ha apI'yMEHTH B 3alllUTa Ha ONpeesIeHa rpaKIaHCcKa MO3UIKUS 3a Olla3BaHe Ha OKOJIHATa cpesa ca
B OCHOBaTa Ha (HOPMUPAHETO HA COLIMATHU U IPAXKIAHCKU KOMIIETEHTHOCTH Ha MJIaJIUTE XOpa.




