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YYEBHUAT XUMHNYEH EKCIIEPUMEHT B MO/ VYJI 4.
HNPEIN3BUKATE/ICTBA U PELLHEHUA

Hacko CrameHoB
Hayuonanua npupodo-wamemamuuecka eumnasus ,, Axao. Jlrooomup Yaxanros* — Coghus

Pe3iome. PazpaboreHu ca y4eOHH eKCIIEPUMEHTH, KOUTO MOTAT Ja C€ U3IBJIHSIT,
0e3 ma e HeoOxomuM crenn(uieH KaOMHET WM CKBIIM KoHCymaTuBH. llenra Ha
TE3W EKCIIEPUMEHTH € [a JajgaT Bh3MOXHOCT 3a M3IBIHEHHE Ha JIAOOPATOPHUTE
YIPaXXHEHHs OT MOJYJ 4 110 €BTHH, JIeCEeH U 0e301aceH HauuH, KOETO Jia TIOMOTHE
Ha [TOBEYE YUCHHIH Jia MPUI00UST ChOTBETHUTE YMEHHUSL.

Kniouosu Oymu: aHanmuTHYHA XUMUS; J1a00OpPaTOpeH EKCIEPUMEHT; EBTHH
eKCIIePUMEHT

YBoa

C nauasioro Ha BTOpHUs yueOeH cpok Ha yueOnata 2021/2022 roguna Konerure
no xumusg 1 OOC 3amouBar fa ce cOTbCKBAT ¢ MPEIU3BUKATEIICTBATA HA MOy 4
OT BTOpHA TMMHa3HaJeH eTan — ,,MeTonu 3a KOHTPOJ M aHaJIM3 Ha BellecTBara’.
B T03u Momyn ca 3acTblieHH ToJsIM OpOH 1a0OpaTOpHM yNpakHEHHs, KOUTO Ha
MIPBB MONIE Ca MHOTO TPYJIHH 3a U3IBbJIHEHHUE B CPEHOTO yuniuie. Ta3u crarus
nMa 3a LeN J1a ONHIIEe HAYMHU 32 MPOBEXKIaHe Ha ChOTBETHUTE JTa0OPATOPHU YII-
paKHEHHMs TI0 JieceH U Oe30MaceH HauYlH, Bb3MOXKEH 3a OI0/KeTa Ha BCSKO ObJrap-
CKO YUWJINIIIE.

Pa3nesisine upe3 TeYHO-TEUHA EKCTPAKIIUSI

OOMKHOBEHO 3a TaKOBa yIPAXHECHUE Ca HEOOXOJAUMHU TPYIHH 332 HAMUPAHE Op-
TaHWYHU PA3TBOPHUTEIH U JACTUTEITHU QyHUU. [IpeasioxKeHUIT BApUAHT H3UCKBA I10-
MaJIKd 00eMU.

PeakTus Kbae moske 1a 0b1e HaMepeH

Menen cyndar XHMMUYECKH Mara3uH, arpoanrteka

Xumuaecku Mara3vH, MarasuHu 3a ne¢4aTHu

XKenesen Tpuxnopun
TUIATKH, HSIKOU arpoanTekn

Kasues ioaun XUMHUYECKH Mara3uH

Kepoan, JIaMIIOB T'a3 XUMHUYECKH MarasuH, KeJi€3apust

[Ipu nunca Ha KanueB HOAMT OA MOJKE J1a Ce EKCTpaxupa U OT HOJHA TUHKTYpa
Woana THHKTYpa/f01 TOBUIOH AnTeka




Hacko Cmamenos

[Tocobus
ITocooue Bpoii Kbae moxke 1a 0b1e HaMepeHo
Crpunnoska 10 ml Koswoto ca yuermre Anreka
WJIN YYaCTBAIUTE TPYIU
Bexep (50 nmm 100 ml) 4x Oposi CIPUHIIOBKU XHUMHUYECKU Mara3uH
[TInacT™MacoBH JIHKUIU 2X Opost COPUHIIOBKU CynepmapkeT
PeraButm 2X Opost CIPUHIIOBKH AnTteka

IIpn numca Ha OCTaTHYHO CTHKIICHH YAIlIM T€ MOTAT Ja CE 3aMEHSAT C IMIIaCTMacOBU
[InacTmacoBu yamum | 4x Oposi CIPUHIIOBKU | CynepmapkeT

[Ipenu ynpakHEHHETO MPOBEPETE JaJIA CIPUHIIOBKUTE U YAIIUTE U3IbPXKAT HA
pa3TBopuTels (O4aKBa ce Jia uMar J00pa yCTOWYUBOCT).
Ipoyeoypa
1. YueHunute 100aBAT MaJIKO KOJIMYECTBO (Ha BhpXa Ha IJIACTMACOBA JIHKHUIIA)
MejieH cyidat (M/vinm Kele3eH TPUXIIOPUI) KbM €lIHA OT YallluTe.
2. Jlo0GaBsAT Mallko KOJUYECTBO (HAa BbpXa Ha IUIACTMACOBA JIBXKHIIA) KaJHEB
womu.
3. KM gBeTe yamu ce 100aBsit 1o okosio 10 ml Boza, pa30bpkBa ce 10 pa3TBapsiHe.
4. ChabpikaHUETO Ha yalllaTa ¢ KaJlueB WOMU Ce U3JIMBA B JIpyrara yaiia u ce
3arucBar HaOIIOaBAaHUTE TIPOMEHHU.
Koraro ce u3mosn3Ba rotoB pa3TBop Ha ol (THHKTYpa, MOBHUJIOH ), 'bpBaTa CThII-
Ka € OT TO3U pa3TBOp Ja ce HayesaT okoyio 10 ml Ha yueHuK/Tpy1Ia.
5. C momorira Ha CIIpUHIIOBKaTa ce u3terist 1 ml oT mpojykTa Ha peakiusTa B
TOYKa 4.
6. Che chllara CIIPUHIIOBKA YYSHUIIUTE U3TEersIT 1 ml 1aMmoB ras.
7. Jlokaro cripuHIIOBKaTa ¢ 00bpHATa C OTBOpA HArope, OyTajioTo Ce U3AbPIIBA
o gocTturade Ha 3 ml.
8. OTBOPBT Ha CIIPUHIIOBKATA CE 3aITyIIIBa C ITaJIel], KOWTO € 3all[UTCeH C pPhKaBUIIa,
Y CHePTUYHO Ce pa3KIialia.
9. HaGiroaBa ce mpoMsiHa Ha I[[BETa Ha JIaMIIOBHUs a3 (0T OS3I[BETHO B JIMJIABO).
10. CripuHIIOBKaTa ce 00pbIlla C OTBOPA HAJIONY HAJl TPa3Ha yallla U yYCHUIUTE
BHUMATEITHO U3ITyCKaT caMo BojHara (hasa.
11. OprannuHara ¢a3a ce WU3CUIIBA B YETBbpPTATa 4Yalla WIH B OOII ChJ 3a
OTIAIbIIH.
Crient yripa)KHEHHETO MOXKE Ja C€ OCHILNECTBU IUCKYCHS, KATO UHTEPECHHU TOYKH
ca CIEIHUTE.
XUMUYHHUTE IPOMEHU, U3PA3CHHU C TIOAXO/SIIN YPABHCHUS

217 +2Cu?* > I, + 2Cut

IIl1pTHOCTTA U BUIA HA TCUYHUTE (1)331/1.
I_[BCT’BT Ha 1710/:[a BbB BOAHATAa U B OpraHnyHara (1)332..
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Yuebnusm xumuven eKxcnepumenm...

WnrocTpanus Ha mpoueaypara:

> 14
PasztBop Jlob6apstHe M3nsprnBane
Ha oz Ha KEPOCHH Ha OyTanoTo
1o 3 ml

TobHKOCT0IHA (XapTHeHa) XpoMaTorpagus

i

Paskiamane Pasnensane
Ha (hazuTe

ToBa ynpakHeHHE MOXKE J]a C€ OCBIIECTBU C pa3lIMYHH LBETHU BEIIECTBA U
rofisiM Habop OT pa3TBOpUTENH. B yuyeOHMIMTE, KOUTO B MOMEHTA ca Ha Iasapa,
UMa ONKMCaHU JIAOOPATOPHHU YNPaKHEHUsI, IPH KOUTO Ce€ paslelsaT Oarpuiara oT
(bymacTep ¢ pa3TBOPUTEIN BOJIA, KATO HAKW-TIPOCTHAT HAYMH € BbpXY xaptus'. Toit
KaTo UMa ONHCaH Hai-IOCTHITHUAT B3MOXKEH BapHAHT, HAMA HYX/a J]a OCTaBaMe

Ha Ta3u TéMa.

HO.]'Iy'-laBaHe Ha KOMILUICKCHH CHC¢IHHCHUA

B 1031 na6opaTopeH 4JaC YUYCHUIUTC CU MPUIIOMHSAT NMO3HAHUATA, CBbP3aHU C
KOMIIIICKCHM CBCAMHCHHA, KAKTO U KakK KOMHJ’ICKCOO6p33yBaHeT0 MOXKE Oa CC€ H3-

II0JI3Ba B aHAJIMTHYHATa XUMMUAI.

Hpe}:moxceHH Ca JIBa CKCIICPUMCHTA, U3II'bJIHABAIIN TC3U LCJIU.

PeakTus

Kbae moxe 1a 0be HaMepeH

Menen cyndar

XuMudeckn Marasut, arpoarTeka

Hatpues xnopun

XUMUUYECKH MarasuH, CyrepMapKkeT

HanI/IeBa OCHOBa

XVMHUYECKH MarasuH, cyrepMapker
(xaTo mpermapar 3a OTIyIIBaHE Ha KaHAJM 32 TOILIA BOJA),
JKere3apus (Cozie, Cofa KayCTHK)

XVMHUUECKH MarasuH, anrexka
AyMHHUEBa COJ
(KaJIMeBO-aTyMHHHUEB CYI(at, CTUTIIA)

I{unkoBa con

XUMHYECKH Marasut (Moxke 1a Objie ¥ MPUTOTBEHA)

AMOHSIK Xumudecku MarasuH, arTéka (aHTeKapCKI/IHT aMOHSIK
€ C IIO-HHUCKa KOHHCHTpaHI/I}I)
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Hacko Cmamenos

[{uHKOBa COJT MOYXeE Jia C€ MPUTOTBU OT IIUHKOB OKCHJ — MPOJaBa Ce B HAKOU
,,010° Mara3unu. [[MHKOBUAT OKCHJ ce MpHUOaBsi B U3JUIIBLK KbM MPEABAPUTEIN-
HO U3MEPEHO KOJHUYECTBO COJIHA KHCeTnHA. Pa30bpKBa ce eHEpPriuyHO, OCTaBsI Ce
HepearupaauaT OKCHA 1a ce yTau. Pa3TBOPBT ce (QUATPYBa WIH OTACKAHTHPA.
ITlocobus

IMocobue Bpoii Kbae moske 1a 0b1e HaMepeHo
Bexep (50 mmu 100 mL) 4x Opost HAa YYEHULIUTE/TPYTUTE XUMHYECKH Mara3ut
ITpu nunca Ha TOCTaTHYHO CTHKIICHH YAl T€ MOTaT Ja C€ 3aMEHST C IUIAaCTMAcOBU
[TmacTmacoBu yarmm 4x Oposi Ha YYCHHUIIUTE/TPYTIUTE Cymepmapket
[TnactmacoBu IbkHULA 5x Opost Ha yIEHHULIUTE/TPYTUTE Cynepmapket

I. CTaOMITHOCT HA KOMIUIEKCHH ChEAMHEHHUS
MennuTte HOHM ca TMOIXOMSIIH 32 U3CICABAHE HA CTAOMIHOCT HAa KOMILUICKCH,
3aI[0TO MOJYYaBAIIUTE CE€ ChEANHEHHUS Ca JIECHO Pa3IMYUMHU T10 IBSAT.
Ipoyeoypa
. B mpasHa, uncta yaia y4eHHIIUTE MTOCTABST MOJOBHH JTBXKHIIA MEICH CyndaT.
. [Tpu6aBsAT BosIa, Taka e Ja MOKPUe KPUCTATUTE.
. Pa3TBOpBT ce pa3dbpKBa, JOKATO CIpE JIa Ce Pa3TBaps METHUAT Cy/dar.
. OTbens3Ba ce BETHT HA PA3TBOPA.
. JIoOaBst ce MOJOBUH JTBXKHIIA HATPUEB XJITOPHU/I.
. [[BeTHT Ha pa3TBOpPA CE 3aMUCBA.
. JlobaBs ce Boja 710 MPOMSTHA Ha [BETA.
. JlobaBs ce HATPHEB XJIOPH/I IO IPOMSHA Ha IIBETA.
Tyk MOXe Ja ce JUCKyThpar HabmrogaBanute npomeru. Ciyusa ce oOMeH Ha
YACTHUIIM BB BHTPENIHATA KOOPMHAIIHOHHA Chepa Ha METHHS KOMILICKC:

[Cu(H,0).]** + 4€1~ = [Cu(H,0),Cl)>~ + 4H,0

Crnen xato ce oObpHE BHUMaHHME Ha Mpolieca W HaOMIOJaBaHUTE MIPOMEHH, Ce
MPEMUHABa KbM CJICABAIINS €Tall.
9. [lobGaBs ce aMOHSIK 10 pa3TBapsiHE HA MOIyYeHaTa yTauka.
10. Mo6aBsi ce MOJIOBUH JIbKHIIA HATPUEB XJIOPHUL.
Cren Ta3u 4acT MOXKE J]a C€ KOMEHTHpa, Y€ aMHH-KOMITJIEKCa € MHOTO I0-CTa-
OWJICH M peakuusTa He MPOTHYA KbM TOJIydaBaHe Ha TeTPaxIOpUAOKyIpaTeH HOH.

0N N AW

II. M3cnenBane Ha pa3nnyusta B ahQUHUTETA KbM OIPEICIICHU JINTaH U
1. B mpa3na vama ce manusar okoiio 20 ml Boza.
2. KbM Bojiara ce 100aBs IIOJIOBHH JIBXKHIIA HATPUEBA OCHOBA U CE pa30bpKBa.
3. KpM 1Be mpa3HM dYamu ce J00aBAT CHOTBETHO YETBBPT JIBKHIA OT
QTYMUHUEBOTO CHEIUHEHHWE U YETBHPT JBXKHUIA OT IMHKOBOTO (aKo
LMHKOBUST XJIOPUJ] € BEUE B Pa3TBOP, CE HAIUBA TUPEKTHO).
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Yuebnusm xumuven eKxcnepumenm...

4. JloGagst ce o okosio 20 ml Boga KbM J1BeTe Yamiu (Ta3u CTHIIKA HE CE TPaBU
[IPU BeUYE FOTOB Pa3TBOP Ha LIUHKOB XJIOPU).

5. ITocnenoBarenHo B ABETE Yallu ce MpUOaBs Ha MOPLMH HATPHUEBA OCHOBA 110
MoJy4aBaHe Ha CbOTBETHUTE yTalKH.

6. YTailkute ce paszfenAT Ha JBE MOPLUH, KaTO BHUMATEIHO C€ OTiIee 0
MOJIOBMHATA OT BCSAKA B HOBA Yallla.

7. KpM mbpBara mopuus yTakd (OpUTMHANHUTE [BE Yallld) ce NpuoOaBs
HaTpHeBa OCHOBA JI0 pa3TBapsHE.

8. KbM Bropara nmopuust yTaiiku ce npuOaBsi aMOHSIK.

Jduckycus
U nBara fiona o6pa3yBar KOMIIJIEKCHH ChEIUHEHUS C XUAPOKCUIAHU HOHU

Zn(0H), + 20H™ = [Zn(0H)4]*
Al(OH); + 30H™ = [AI(OH) 13

Camo IOUHKOBUTC WOHU MMaT a(bI/IHI/ITCT KbM aMOHAYHUTEC MOJICKYJIN

Zn(0H), + 4NH; — [Zn(NH3)]?* + 20H"~

KauecTBeHU peaknuy 1 J0Ka3BaHe HA HOHU

OcHOBHU TIPOOJIEMH MPU H3MTBIHEHHETO HA YIPAKHEHHUSTA MO KAY4eCTBEH MOITY-
MHUKPOAHAITH3 Ca TOIIMOTO KOJIHUECTBO HEOOXOIMMH ETPYBETKH U aKyMYJTHPAHETO HA
roJIsIM 00eM OTMAIBYHU PA3TBOPHU ¥ yTaku. Te3u mpobiemMu ca JeCHOPEIIUMH C TI0-
MOIIITa HA MUKPOEKCTIEPUMEHTATHHS TTOX0/. [TpH HEro YUEeHHUITUTE U3MOI3BAT 110 Karka
OT BCEKH PEAKTHUB, KOSITO C€ HAHACS HA TOYHO OTPEICIICHH MECTa BbPXY MPEIBAPUTE-
HO MPUHTHPAH JIUCT, CJIOKEH B MOIHETUICHOB JHKOO 3a TOKYMEHTH. Taka W3IbIIHEH,
EKCTIIEPUMEHTHT MOXKE JIa CE M3BBPIIH B MPOU3BOJIHA CTasl, a CJIe MPUKITIOYBAHE HA
Pa3TBOPHUTE U yTAWKUTE OT KAITKOBHS JIUCT MPOCTO Ce 3a0bPCBAT C KyXHEHCKA XapTHsl.

CamuTe pa3TBOPHU €€ 3apeiwaaT MPeaBapUTENHO B numnetu [lacThop, Karo B 3a-
BUCUMOCT OT yMpaKHeHHETO (HaOIroaBaHe Ha PEakKIlUH 3a JOKa3BaHe HAa WOHU
WK pa3no3HaBaHe Ha PAa3TBOPH C HEM3BECTHO ChAbPIKAHKE) MTUIIETHTE MOTAT J1a Ce
HA/IMUINAT ChC CHOTBETHHS PA3TBOP HJIM Jla C€ HOMEPHPAT.

YuuTenaT Moke a IPUHTHPA CrieIu(UUICH JTUCT U 1a Moadepe PeakTUBH 110 U3-
00p, HO TYK € JlajJicHa MPUMEPHA 3aj1a4a 3a pa3lo3HaBaHEe HA HEMO3HATH BEIeCTBa
Yype3 CMECBAHETO UM TOMEX/Ty UM M MIPOMSHATA Ha [[BETa HA WHIUKATOP.

Heobxooumu nocobus

IMocobue Bpoii Kbae moske 1a 0b1e HaMepeHo

JIx00 3a TOKyMEHTH = Opost Ha YUCHHUIUTE/TPYITUTE KumxapHuma
IMunretn [Tacteop PP <3mL | 5x Opos Ha yueHnmre/rpynure XVMHUECKH Mara3uH/anrexa

JlomMakuHCKa XapTus 1 ponka CymnepMapkeT
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Hacko Cmamenos

Heobxooumu peaxmueu
PeaxTus Kbae Mozxke 1a 6b1e HaMepeH
Menen cyndar XHMMUYECKH Mara3uH, arpoanteka

XuMHUYeCcKn MarasuH, KeJie3apus

ColtHa KHCeIHHA
(KHCEeNTMHEH KaHAJIMH, MypHATHYHA KUCEIINHA)

XMMHYECKH MarasuH, cyrnepmapker (Kato rpemnapar
HarpueBa ocHoBa 3a OTIYLIBaHE HAa KaHAJIM 3a TOILIA BOJA), KeJe3apus
(come, coma KayCTHK)

Hatpues xuaporeHkapboHaT Cynepmapker (coza 3a XJisi0)
AMOHHEB XHJPOTeHKapOOHAT CynepMapkeT (aMOHSIIHA COJIa)
WuaukaropHa xapTus XHMMUYECKH Mara3ut, anTexka

[Tpu mbTHA HEBB3MOXKHOCT JIa C€ HAMEPH WHIMKATOPHA XapTHsl, YUUTEIAT MOXKE
Jla TIPUTOTBH CaM TaKapa I0 CJICIHUS HAYHH.

OT cynepMapKeT WJIH IJIOJ U 3€JEHUYYK Ce KyllyBa uepBeHo 3eae. OTcTpa-
HSIBAT C€ HAl-BBHHINHHUTE JIUCTA. B3uMa ce nucTo 0e3 cilequ OT HACEKOMH U
THHCHE M CE Haps3Ba WJIM HAaKbhCBA HAa MaJIKU napueHua. CBapsiBa ce B MUHU-
MajHO KoJuuecTBO Boja. [lonydyeHusT 3eeB U3BJIEK ce mpernexaa. Ha Tasa,
MOJHOC WM APYT HOAXOISN] MIUTHK ChbJ C€ Pa3CTUIAT KHCOBE KyXHEHCKA
xaptusi. KbcoBeTe ce 3ammBar chC 3€JIeBUs U3BJICK, 03 na ce HabmwoaaBa
n3TuyaHe. Taka IpUTOTBEHUTE JIUCTOBE CE OCTABAT HA CYXO MSICTO WUJIM BHHU-
MaTeNHO C€ MOJCYyIIaBaT ChC Celloap MPU BUCOKO HArpsiBaHE W HUCKA CKO-
poct. Ciie KaTo JIMCTOBETE Ca CyXHU, MOTaT J1a ObJaT HAps3aHU IO MOIXO S
pasmep.

Jpyra dact oT npenBapuTeaHaTa MOATOTOBKA € JIa CE MOCTAaBAT KAIIKOBUTE JIHC-
TOBE B MOJHMETUICHOBHU JK0OOBe. J[»000BeTe ca JOCTaThYHO XUMHUYECKH yCTOM-
YHUBH, 32 Ja MOKE [1a C€ HaKaBa CIIOKOMHO BbPXY TSIX, U JIECHO ce YucTAT. OT apyra
CTpaHa, MOJI3BAHETO HA MAJIKK KaIllKi HaMaJlsiBa PUCKa OT pas3iBaHe — Thil KaTo ce
paboTH C BOJHU pa3TBOPH, IOBBPXHOCTHOTO HAIIPEIKESHHUE HA BOJIaTA € JOCTAThUHO,
4e Jla IbP)KU Karkara Ha MSCTO.

Ipumepen kanxog nucm:

1 2 3 4 35

)41
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Yuebnusm xumuven eKxcnepumenm...
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HNuapukarop:

PastBOp 1 2 4 5
pH
HabmonaBanu npomeHu:
1+2 1+3 1+4 1+5 243 2+4 2+5 3+4 3+5 445

YPGGHQHM}I Ha npoyecume:




Hacko Cmamenos

co

coco 3 oo

fore
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TTocraBsine Taka MPUTOTBEHUST KAITKOB
Ha KaIKOBUS JIMCT  JIUCT € XUMUYECKH yCTOM-
B JOKOOA YHB M TOTOB 3a yrnoTpeda

KankoBusT aucT Moxke
Jla ce MOCTAaBH JUPEKTHO
BBPXY YHMH

Joxa3pane Ha (yHKIMOHAJIHU TPYNH B OPraHMYHHU CheIHHEHHs

Hsixou oT KauecTBEHUTE pCaKkium 3a JOKa3BaHC Ha (pyHK]_[I/IOHaJ'IHI/I Trpymnu u3uc-
KBaT HarpgBaHC, KOCTO HEBUHAI'U MOXC Oa 6’13,[[6 MIPUITOKECHO. TyK € MPCAJIOKECHO
na6opaTopH0 YIPAKHCHUE, KOCTO MMOKAa3Ba KaK HAKOU OT PCAKHHUUTE MOTAT Ja CC

M3MO0JI3BAT 3a CPABHABAHC HA IPOAYKTHU.

Ilocooue Bpoii

Kbae moxke 1a 0b1e HaMepeHo

ITnacTmacoBH yamm

Bpoii Tabnetku x 6post
Ha YYCHHULUTE/TPYIUTE

Cynepmapker

[Tuneru ITacteop PP
<3mL

(Bpoii Tabnetku + 4) x Opost Ha
YUCHUIUTE/TPYIINTE

XUMHYECKH MarasvH, arnTeKa

IlnactmacoBu JIBXKUIH

4x Opost HAa YUCHUIIUTE/TPYIINTE

Cynepmapker

PeakTnB

Kbae moske 1a 0b1e HaMepeH

MeneH cyndar

XUMHUUECKH MarasuH, arpoanTteka

HanI/IeBa OCHOBa

XUMHYECKH Mara3uH, CyrnepMapKeT
(kaTo mpermapar 3a OTITyLIBaHe Ha KaHAIH 32
TOIUTA BOAIA), JKene3apus (coze, cola KayCTHK)

Kenesen Tpuxnopun

XuMu4ecku Mara3vuH, MarasuHu 3a 1ne¢4aTHu
TUIATKH, HAKOW arpoanTcKu

Iﬁogma TUHKTYpa/i0/] MOBHU/IOH

AnTeka

TabneTku, ChABPIKAIIH AI[CTUICATUIIIIOBA
KHCEJIMHA Ha Pa3ITuIHu GUPMHI

AriTeka

C te3u PCAKTHBU MOXKC Ha CC MU3MBJIHU U MUKPOCKCIICPUMCHT BbPXY KaIlKOB
JIMCT. HpI/IMepCH KaIlKOB JIMCT € OaJICH CJIC[ OIMMCAHUCTO Ha Mpoucaypara.
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Yuebnusm xumuven eKxcnepumenm...

Ilpoyeoypa:

1. [To exna TabneTka OT BCEKH BUJI CE MTOCTABsI B IIpa3Ha vallia.

2. KbM Besika Tadnerka ce qooassar no 1 — 2 ml Boja.

3. Pa3TBapsaT ce TBbpAMTE BEIIECTBA, KATO IO IMOJOBHH JBKHUIA OT BCSIKO CE
IIOCTaBH B YKCTAa 4aia U ce 100assaT okoiio 10 ml Boza.

4. KeM nocnennara 4dama ce 106assT okoino 10 ml Boga u 4 — 5 xanku HomHa
TUHKTYpPa/fi0/1 TOBUJIOH.

5. C 4MCTH IUIIETH CE HAHACST MPOOU OT BCsIKA Ta0JIETKA HA ChOTBETHUTE MECTa
10 KankoBUs JINCT. Heka mpoOuTe ChABPKAT KAKTO OT MOJYYCHHS OUCTBP
pa3TBOp, Taka U OT HEPA3TBOPEHUS TBHP]l OCTATHK.

6. KM mppBara mpoba oT Beska oT TabneTkure ce 100aBs MO €Ha Kamka
JKEJIE3CH TPUXJIOPU] M CE 3aITuCBa 3a0es3BaHaTa IpoOMsIHA.

7. KbM BTOpaTa mpoba OT BCsKa OT TaOJETKUTE CE JI00aBs MOCICIOBATEIIHO
€/IHa Karka MeJICH Cy/I(ar U eJJHa Kallka HaTpHUeBa OCHOBA.

8. KbM Tperara npoba OT BCsika OT TabNeTKUTe ce J100aBs MOCIIe0BaTeIIHO 10
€/IHa Karka OT pa3pe/icHus pa3TBOp Ha WO/,

[IpumepeH KarkoB JUCT

Toproscku npoaykt | JKesesen Tpuxsopun | Menaen cyudar/ PasTBop Ha iion
HATpHEBA OCHOBA
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Hacko Cmamenos

Habnrwoasanu npomenu:

Touku 3a Ouckycus npu mosu eKChepumeHm ca:
1. KakBu TmpoMeHH € OYakBaHO Ja ce 3alenexaT, MPEeIBUA ONMHCAHUS B
JIUCTOBKAaTa ChCTaB?
2. KakBu ipoMeHH HaUCTHHA c€ HAOII0aBaT U Ha KaKBO CE AbJKU EBEHTYyaIHa
pasziuKa ¢ MpeanoIoKeHueTo?
3. PaznuuaBat i1 ce pa3IM4HUTE ThPrOBCKH MPOAYKTH €AHH OT APYT C IOMOIITa
Ha Te3U peakuun’?

Oo0eMeH aHAJIHN3

OcHoBHH TpoOJieMHU TIpe]] OOEMHHMSI aHAU3 B CPEIHOTO YUYHIIMIIE Ca: CKbIIa-
Ta CTHKJIAPUS, TPYAHOCTTA MPU MPUTOTBSIHE HA PA3TBOPHU U TOJIEMUHATA HA KJiaca.
3a crpaBsiHe ¢ Te3u NPoOIeMHU MPEATI0KESHUETO OTHOBO € EKCIIEPUMEHT B YMaJICH
Maiad. B kHUTaTa 3a eKCriepuMEHTH B ymalieH maiab Ha boo Yopnu® e nameHo
MPEUIOKEHUE 32 HAlpaBaTa Ha Mallka OropeTa, KOSATO CE ChbCTOU OT CIIPUHIIOBKA,
nunera Mop 1 MaJIKo mapue MapKyd, KO€TO CBbP3Ba JBETE MOCOOUS:

IS S AR AR

B MomeHTa Ha nrcaHe Ha CTaTUsATa HA-HUCKUTE LCHU, KOUTO aBTOPHT HAMHUPaA, Ca:

IMocooue Ilena, JB.
Bropeta Mop, 25 ml cTbkI10 32,4
IMunera Mop, 5 ml PS 0,6
Crnpunioska, 10 ml 0,1
Mapxya ®6 Mm 1,69/m
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Te3u ueHu Moka3Bar, 4e Ha [[eHaTa Ha €Ha CTHKIEeHa OropeTa Morar ja ce u3-
pabotrsT 44 manku Oropetu. [loBeue oT mocTaTh4yHO 3a equH Kiac. brarogapenue
Ha TO3HM CTaJ B IICHATa, a U B HY)KHUTE 00eMH, aBTOPBT CMSITa, Y€ BCUUKH OIMCAHU
TUTPYBaJHM aHAIM3M MOTAT Jla C€ U3MBJIHAIT KaKTO ca JaJeHu B yueOHUIuTe (ec-
TECTBEHO, CJI€]] ChOTBETHUTE KOPEKIIH B HEOOXOIUMHTE KomuecTBa). EnquncTBe-
Ha 3a0eNexKa e, 4e ako Ce U3BbPILBA HOTOMETPUYHO H3CIieIBaHe, IPU KOETO pa3-
TBOPBT Ha Hox e B OropeTara, TpaOBa Ja ce paboTu Obp30 U OropeTara J1a ce U3MHe
no0pe BegHara cief paboTa, 3ali0To B MPOTHBEH CITydyai LBETHT I I IPEMHUHE B
071e0pO30B 3apa I pa3TBAPALINA Ce B TToJIMMepa Hof. AKO Bce Mak ToBa ce CIIy4H,
MIPOCTO OCTaBeTe Mpa3Hara OropeTa Ha IPOBETPH

BO MSICTO M HOABT MOCTENEHHO 1€ C€ OCBOOOIM.

AKO IOCTBIBT JI0 PEAKTHBH € 3aTPyAHEH, MOXKE J1a C€ M3ITBJIHU cIeJHaTa Cepus
OT ONPOCTEHH EKCIIEPUMEHTH: CTaHAAPTU3UpaHe Ha pa3TBOP Ha HOI — Ompenes-
HE chAbpKaHueTo Ha BUTaMuH C B TUIOJ0BE.

PeakTus Kbae Moxke 1a 0bae HaMepeH
Wonxa THHKTYpa/io MOBUIOH AnTexa
[Ipeducrena Boga XUMHYECKH MarasuH, alnreKka

Tabnetku u camera ButamuH C ¢ pa3nndHa
xoHnexnTpanys (100, 200, 500 mg)
Humrecte (3a mpearnodnTane HEOBKYCEHO,
LApPEBUYHO)

afnTeKa

Cynepmapxker

HUTPYCOBH IIJIOJOBC Cymniepmay KET, IJIOA U 3CJICHYYK
Y Y

BwMmecto OUTPYCOBHU IJIOAOBE MOXKE 1a C€ MU3I10JI3Ba I'OTOB COK OT Mara3uHa — om0 TO IIPsICHO
W3LECACH, NN B KYTHU

Tyk umMa Ba U300pa Ha MOCOOUS B 3aBUCUMOCT OT Bb3MOXKHOCTHTE 3a €KCIIe-
pumeHT. U B nBata BapuaHTa € HEOOXOAMMO Jla ©Ma BE3HA, C KOSITO Ja C€ OTMEpH
KOJIMYECTBOTO LIUTPYC.

Iocodue Bpoii Kbae Mozke 1a 0bae HaMepeHo

13 x Opost Ha y4eHHITE/
rpynure

[InacrmacoBu yamm CynepmapkeT

1x Opost Ha yyeHunuTe/

[Muneru [lactsop PP <3mL
rpynure

XuMUYECKH MarasuH, arTéka

Bropera, kato onmcanara 1x Opost Ha yueHHIUTE/
XUMHUECKH Mara3uH/Kene3apust/anrexa

B HA4YaJIOTO Irpynure
MarasuH 3a JIOMaIHu HoTpedH,

Besna 1 6poit xKee3apust, OMKyTEpCKH MarasuH,
XUMHYCCKH MarasuH, CriciuaJIu3upan
MarasuH 3a Be3HH

COKOM3CTHCKBAaYKa 1 Opoii Mara3suH 3a JOMaIIHu OTPeOH
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Ipeosapumenna nodzomoska

OO0uyaiiHo pa3TBOpHTE Ha o 3a Ae3nH(pEeKIHs ca ¢ KoHueHTpanusa oT 10 ma-
coBHu % Hox, koeTo o3HayaBa okouso 0,8 mol/L. YnoOHo e 1a ce paboTH ¢ pa3TBOpH,
¢ KoHIeHTpauus He moseue ot 0,5 mol/L, Taka 4e pa3TBOPBT Ha HOJ ce paspexia
okoJzo 1:1 ¢ mpeuncTeHa Boja.

Enna nexuna numecte ce ceapsisa B 100 ml Boga. Oxnaxkna ce u OT MogydYeHus
pa3TBOp ce n00aBsi Ha KAallKW KbM pa3pelleHHs pa3TBOp Ha WOJ A0 THBMHOCHHBO
OLIBETSIBAHE.

HenocpexnctBeno mpean yaca WM AOKaTo YYCHHUIMTE C€ 3aHUMAaBaT ChC CTaH-
JapTH3aLus, YYUTeISIT Win 100poBoiel TpsiOBa 1a M3CTUCKA COKa OT M30paHuTe
LUTPYCH.

Ipoyeoypa

1. B Tpu ymMcTH yamm mocraBsMe o eaHa TabjeTKa / W3CUIBaMe €HO callle
ButamuH C, cpappikaiia 100 mg.

2. B Tpu 4HMCTH YamM mocraBsMe Mo efHa TabjeTKa / U3CUIBaMe €HO callle
ButamuH C, cpappikaiia 200 mg.

3. B Tpu uncTH "yamm mocTtaBsiMe MO eqHa TabneTka / M3CHIBaMe €IHO calle
ButamuH C, ceabpikaiia 500 mg.

4. B neBerte yamm ce cunsa okoio 10 ml Boxa. Paskiamar ce 10 pasTBapsiHe.
[Tpu nyxnaa ce nobass ome eauH ml Boxa.

5. C nunerara uiu ¢ OroperaTa ce B3uMa oT TecToBus pazTBop. [locnenosarento
Ce HakarBa OT HeTO B e[Ha OT YalllnTe, JOKATO Pa3TBOPBT CTaHe OJe0 CHBO-
CHH U IIBETHT HE M34e3Ba ciiesl pasknamane. [loBraps ce 3a BCHUKH IPOOH.

6. Ilpu pocturane Ha CHOMEHATHTE YCJIOBHs C€ 3alucBa OOEMBT Ha
M3pa3XoBaHMs pa3TBOp. B Munmmiutpu 3a OropeTara v B KalkH 3a MUIeTaTa.

7. JlaHHWTE ce 3amucBar B clenHara Tadaumna

1 2 3 CpeaHO

100 mg
200 mg
500 mg

CpenHuTe CTOMHOCTH C€ U3I0JI3BAT 3a IOCTOsBaHE Ha CTaHIapTHA ITPpaBa 3a TUT-
pyBaHeTo — 00eM pa3TBOp Ha Mo, KaTto GYHKIHS OT KOIN4ecTBOTO BUTaMuH C.
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N3non3saH obem pasteop Ha oa (ml unu
Kanku)

LU i

A T R T |
100 200 300 400 500 600
Konnyectso ButamumH C (mg)

9. B Tpu vamu ce Hanuat mo okono 100 rpama HUTPYCOB COK (IpeMepeHu
C TOYHOCTTA Ha BE3HATa, TOBAa € Hall-BpeMeeMKaTa 4YacT, MOXKe Ja Objae
U3IIbIIHEHA U [IPEIH Yaca).
10. Touxka 5 ce moBTaps 3a MPOOUTE COK.
11. M3uuncnsBa ce cpenHara CTOMHOCT Ha noiy4eHus: ooem. CpegHara CTOWHOCT
ce 3acryva ChC CTaHAapTHATa Ipasa.
3abenexcka: 6e3 nodbasen BuramuH C e Bb3MOXKHO cToiiHocTTa 32 100 g cok aa
e mexay 50 u 100 mg.
Hucxycus: npecmsiTa ce cbabpkanuero Ha BuTamMuH C B coka 3a 100 g. O0chx-
Jla ce KbJIe ce HAaTpyIBa IPellKka B MpoLeaypaTa.

3akaouenue

B ta3u crarus ca omucaHu BapUaHTU U MPOLEAYPH, KOUTO MPaBSAT BH3MOKHU
JTA0OPATOPHHUTE YaCOBE TI0 AHAIIUTUYHA XMUMHUS JIOPH M B YUHITUINA C MHOTO MaJIbK
Oro/LKET U MaiKo yacose. PaboTaTa e HammcaHa ¢ 11eJI 1a [IOMOTHE Ha KOJIETH, KOUTO
HCKAT Ja MOKaXaT B MbJIHOTa Moyn 4, HO MO €HA WK Jpyra NpUYrHa JOCera He
ca MMaJy Ta3u Bb3MOJKHOCT.
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LABORATORY EXERCISES IN MODULE 4.
CHALLENGES AND ANSWERS

Abstract. This article displays experiments developed for times when a lab or
equipment is not available. The goal is for the lab work in Module 4 to be done with
cheap and harmless materials, which will provide more students with the needed
lab skills.
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