Crtpyka (Ha3uB):

XEMMUJA, HEMETAJIU U TPAOUYAPCTBO

3anumame (Ha3uB): XEMUJCKHUA TEXHUYAP

IIpeamer (Ha3uB): OU3ZNYKA XEMHUJA

Omnuc (mpenmera): Ctpy4HH mpeamer

Moaya (HacJi0B): CIIEKTPAJIHA AHAJIM3A U EJEKTPUYHA IMPOBOA/bUBOCT

Jarym: 2023. IIudpa: Pennu 6poj: 08
Capxa

Pa3Bujame cIOCOOHOCTH YUEHHUKA 32 CAMOCTaJIaH eKCIIepUMEHTaJIaH paj] y o0IacTH CIIEKTPAIHUX aHaIHN3a U eIeKTPUYHE TPOBOAHOCTH.

Cnennjaanu 3axtjesu / IlpexycaoBu

YcBojeHa 3Hama u3 npenaMera dusuka, Xemuja u MaTemaTrka

InseBn

- ocrocobJbaBame YUSHHKA J1a eKCIIEPUMEHTAITHO MTPOBjepe U MOTBPAE ONTHUYKA CBOjCTBA MaTEePUje U eJIEKTPUUHY IPOBOJHOCT
- CTHLABkE CIOCOOHOCTH CaMOCTATHOT M3BOhema aHaIn3a

- pa3BHjame HaBHKA IPABUIIHE YIOTpeOe HHCTpyMeHaTa U lbUXOBOT OJIpyKaBamba

- CTHIIaEk¢ HAaBUKA IOIITOBaka CTaHaap/a P W3BOlemhY eKCrieprMeHaTa
- ocmocobJraBame yUCHUKA JIa TymMade JoOHjeHe pe3yaTaTe Ha OCHOBY 00aBJhEHUX MCIIUTHBAHA
- ocroco0JbaBame 3a 3Bohere 3aKkIbyyaKka Ha OCHOBY pe3yiTara JoOHjeHuX eKClepUMEHTHMA

Teme

1. PeppaxTomerpuja

2. Monapumerpuja

3. Koropumerpuja

4. CnekTpajHa aHA/IN3a
5. Konagykromerpuja

Hcxonu yuewa

Tema 3Hama

Bjemtune

JIlnyHe KoMMeTeHIIHje

YueHuk je cnocodaH fa:

CMjepHHuIle 32 HACTABHUKE

- HaOpoju ujenoBe
pebpakToMeTpa U
00jacHU HUXOBY
hyHKIH]Y;

- objacHu onmpehuBame
cacraBa cHCTEMa
METOJIOM
KanOpanuoHe KpuBe

1. PeppakTomerpuja

- ogpeny mporeHar mehepa
METOJIOM
KaInOpaImoHe KpruBe
romohy AbeoBor
pedpakromerpa,

- OJJpe/H TpOoIIeHaT
QJIKOXO0JIa METOJIOM
KajnOpannoHe KpruBe
riomohy AbeoBor
pedpakromerpa,

- aHaJIM3Mpa
pedpaxTomeTpujom
cMjenry OeH3eH- aleToH,

- CaBjecHO, OATOBOPHO, YPEIHO U
MIPaBOBPEMEHO 00aBJba MOBjepeHe
HIOCTIOBE,

- eMKacHO IIJIAHWPA U OPTaHU3Yje
BpHjeMe,

- IICTIOJBH TTO3UTHBAH OTHOC ITpeMa
3Hauajy crupoBol)ema mporuca u
CTaH/ap/a KOju Cy Ba)KHH 32 FbErOB
pan,

- UCTIOJBH JbY0a3HOCT,
KOMYHUKATHBHOCT, HCHAMETJBHBOCT
1 (GIIEKCHOMITHOCT Y OIHOCY ITpeMa
capaJHUIIMA,

HacraBuuk he:

- IOHOBHTH Ca YYCHHUIIMMA TEOPHjCKe
OCHOBE pedpakToMeTpHje;

- o0jacHUTH QyHKIIMOHHCAKE AGEOBOT
pedpakromerpa,

- IGMOHCTpUPATH yHoTpeldy pedpakromerpa

IPUIPEMHUTH OAroBapajyhe y3opke;

- OpraHu30BaTH U3BOheme BjexxOe 1Mo rpymnama,

- QaHAJIM3UPATH Ca YICHHIIIMA pe3yNTaTe
Mjepema;
- 00jaCHUTH OZp’KaBamke HHCTPYMEHATa;




- HanpTa (a3Hu aujarpam.

2. Ilonapumerpuja

- Habpoju nujenoBe
HoJIapUMeTpa 1
00jacHU HBUXOBY
yHKLH]Y;

- HaBeJe mpuMjepe
OIITUYKH aKTUBHUX
CYIICTAHIIN;

- M3BEJIC TOJIAPUMETPHCKO
onpehuBame cacraBa
pactBopa mehepa
METOJIOM KaJuOparroHe
KpUBE;

- OJIpeii KOHCTAHTY
WHBEP3Hje caxapo3e

- neuHUIIE KOHCTAHTY MIOJTAPUMETPH)CKOM
Op3uHE peakiiyje METOJI0M
MIPBOT peza
3. Kosiopumetpuja - neduHMIIE - OJlpe]Ii KOHIIETPAIH]jY
(hotoenexTpuuHU 0akpa QoToeNneKTPUIHUM
edexar; KOJIOPUMETPOM;

- Habpoju ujeroBe
(hoTokoIOpUMETpA H
00jacHH BUXOBY
(yrxmjy;

- neduHMTIIIC
aZICOPIITH]Y

- o/ped KOHIICHTpAIlHje
pactBopa y TOKy
agcoprmuje 6akap (I1)-
cyndara Ha aKTHBHOM
yripy

4. CnekTpasHa
aHaiIu3a

- HaOpoju ujenoBe
CIIEKTPOCKOIIA U
00jacHU HUXOBY
hyHKIHjY;

- HaOpoju ujenoBe
cnekrpodoroMerpa u
00jacHU BHUXOBY

yHKHjy

- KaJTuOpHIIIE CITEKTPOCKOTI;

- U3BeJe KBAJUTATUBHY
CIIEKTPOCKOIICKY aHaIIN3Y;

- oapenu
CHEKTPO(OTOMETPH KU
rBoxhe.

- OITOBOPHO pjeliaBa npodieMe y
pany, nmpuiarohaBsa ce mpoMjeHaMa
y pajly ¥ u3pakaBa CIIPEMHOCT Ha
THUMCKH paJ,

- UCIIOJbU MO3UTHUBAH OJHOC IIpEMa
po)eCUOHAHO - ETHYKUM
HOpMaMa 1 BPHjeHOCTUMA,

- UCNIOJbY MHUIIM]aTUBY H
NPEAY3UMIBUBOCT,

- MOKa3uje J00py PYUHY CIPETHOCT,
MOTOPHYKY KOOPJIUHAIIH]Y, UMa
nmobap CiIyX u BH,

- UCTIOJbaBa OJUTUYHY CIOCOOHOCT 3a
pazyMujeBame CI0KCHUX
TEXHOJIOIIKUX CTPYKTYpa, CUCTEMA,
pTexa ¥ nHpopmaimja

- HCTI0JhaBa CIIOCOOHOCT
CaMOCTAJIHOT pjeliaBama mpodiieMa
U CaMOCTaJIHOCT Yy pajy.

- YIIYTUTH YYEHHUKE Ha YpEnHO Boleme
JTHEBHUKA pajaa

HacraBuuk he:

- IOHOBUTH Ca YYCHUIMMA TEOPHjCKe
OCHOBE MOJIAPUMETPHUJCKE aHAJIH3E,;
- IGMOHCTPUpATH yIoTpeOy MoNapuMmerpa,;
- IPUITPEMUTH oAroBapajyhe y3opke u pearcHce;
- OpraHU30BaTH U3BOhEH:E Bje)KOM 10 TPyIaMa,;
- 00jaCHUTH yIHCUBambe T0OUjeHNX
nojiaTaka y ofarosapajyhe rtaoene;
- 00jaCHUTH KOHCTpYHCakE Tujarpama,
- aHAJM3UPATH Ca YYCHHUIIMMA JJO0UjeHe
pesyaTare.

Hacrasuuk he:

- IOHOBUTH Ca YUYEHHIMMA TEOPHjCKe
OCHOBE KOJIOPHMETPHJCKUX aHAaIIH3a,;

- IEMOHCTPHUPATH YIIOTPeOy
(OTOETEKTPUYHOT KOJIOPUMETDA,;

- IPUNPEMHUTH Y30pKE U peareHce;

- OpTaHU30BaTH U3BOhECH-E BjeKOM 110
rpynamMa Wid I10jeInHaYHO;

- 00jacHUTH YIUCHBAE U N3padyHATHX
mojiaTaka y ofaroBapajyhe taberre;

- 00jacHUTH KOHCTPYHCAbE AUjarpama;

- aHAJM3UPATH ca YUSHUIINMA JOOHjeHe pe3ynTaTe

HacraBuuk he:

- IGMOHCTPHUPATH yIOTpeOy CIIEKTPOCKOIa;
- 00jacHUTH KaImOpHcame CIIEKTPOCKOIa;
Y KOHCTPYHUCahe KaIMOPAIIMOHOT AHjarpamMa
- IPUIIPEMHUTH Y30pKE 32 KBAJIUTATUBHY
CIIEKTPOCKOIICKY aHAJIH3Y;
- IGMOHCTPUPATH yHOTpeOy CreKTpodhoTOMETpa;
- IPUIIEMHUTH UCTIUTHBAHH PacTBOD;
- OpraHU30BaTH U3BOhEHE BjeIKOU 110
rpyrnamMa Wi 1ojeuHaqHo;
- 00jacHUTH YIUCHBAHE JOOH]CHUX
nojataka y oarosapajyhe rabene,




- 00jaCHUTH KOHCTPYHCAEE qjarpama;
- aHAJIM3UPATH ca YUCHHLIMA To0HjeHe
pesynrate
5. KonxykTomerpuja - neduHuIIe Op3UHY - ofipeu Op3HMHY KpeTarmba HacraBnuk he:
KpeTama joHa; Cu®, Cr,0+% jona; - IPUITPEMUTH amnaparypy 3a oapehupame
- neUHUILIE TPAaHUYHY - o/ipeu Op3MHY KpeTarmba Op3uHE joHa;
MOJIapHY MnOy jona; - IEMOCTPHPATH YIOTpeOy MpHUIpeMIbeHe
MIPOBOJIJBHBOCT; - OJIpeNiy TPAaHUYHY amnaparype;
- objacHH MOJIapHY MPOBOJIJBHBOCT; - IPUMIPEMHUTH PACTBOPE;
KOHJTYKTOMETPHU]jCKY - oIlpev KOHIIEHTPAIIH]Y - ISMOHCTPHUPATH ynoTpeOy
TUTpAIH]y HCI KOH/TyKTOMETPA;
KOHJTYKTOMETPHjCKOM - OPraHU30BaTH U3BONEHE BjEKOH 110
TUTPALIA]OM. rpyrnamMa Wi 0jeIMHaAYHO;
- 00jaCHUTH YIUCHBAHE JOOH]CHUX
nojilaTaka y ofarosapajyhe taoene;
- 00jaCHUTH KOHCTPYHCAE AUjarpaMa;
- aHAJIM3UPATH ca YUYCHHIIIMA JTI0OHjeHe
pesyinrare.
HMuTterpamuja
®dusnuka xemuja — Momya 06/T
H3Bopu

- YuOeHuIu Koje je omo0puio MuHucTapcTBO pocBjeTe u Kyarype Penyoiuke Cpricke;

- Jlpyra cTpy4Ha H TeopHjcKa JuTeparypa (CTpyIHH YacOMUCH, TPUPYIHHUIH, 30UpKe, BUJIEO U ayANO 3aIHCH, HHTEPHET U CIL.).

OnjemuBame

OnjemuBame ce BPIIN Y CKIIATy ca 3aKOHOM O CpelbeM 00pa3oBamy U BacuTamy U [IpaBUITHHKOM O OlljelMBaky YUEHHKA Yy HACTABH U MOJIAramky UCIHUTA y Cpeamk0]j mKomu. O
TEXHHKaMa U KpUTEpHjHMa OlljerhUBakha YICHUKE Tpeda yIIO3HATH Ha TIOYETKY M3ydaBama MOIYJIA.




Crtpyka (Ha3uB):

XEMUJA, HEMETAJIU U TPAOUYAPCTBO

3anumame (Ha3uB):

XEMUJCKHU TEXHUYAP

IIpeamer (Ha3uB):

OUBNYKA XEMHUJA

Onuc (mpenmera):

Ctpy4HH mpeamer -0jexoe

Moaya (Hacji0B):

BJEKBE U3 EJIEKTPOXEMUJE

Jdarym: 2023.

Iudpa:

Pennu Opoj:

09

Capxa

Pa3Bujame CIocOOHOCTH yU€HHKA 3a CaMOCTaJlaH eKCIIEpUMEHTaJIaH pajl U3 001acTH KOHBEP3Hje CHepIuje y eIeKTPOXEeMH]CKHUM CUCTEMUMa

Cnenujaanu 3axtjeBu / IlpexycioBu

YcBojeHa 3Hama M BjemTrHe u3 npeamera Onira U Heoprancka xemuja, @usuka 1 Matemarnka

InseBn

- 0cCImoco0JbaBamke yUEHHKA Ja eKCIIEPUMEHTATHO MPOBjepe M MOTBP/IE 3aKOHUTOCTH €IEKTPOXEMUJCKUX TIPOMjeHa
- CTHIIamke CIIOCOOHOCTH CaMOCTaJTHOT M3BOeHha aHaIM3a

- pa3BHWjame HABHKa IpaBUIIHE yIIOTpeOe HHCTPyMEHATa M lbUXOBOT OJIpyKaBambha
- CTHIIake HaBHKa MOIITOBarka CTaHaap/a Py U3BOhEmY eKcliepuMeHara

- ocrmocobJbaBame yUeHHKa Ja TyMaue Jo0HjeHe pe3yiTaTe Ha OCHOBY 00aBJbEHHUX MCITMTHBAHA
- ocnoco0JbaBame 3a M3BONEE 3aK/bydaka Ha OCHOBY pe3yJiTaTa J00HjeHUX eKCIIepUMEHTHMA.

Teme

1.IIpeTBapame XeMHUjCKe eHEPruje y eJ1eKTPUIHY eHePrujy
2.1IpeTBapame eJJeKTPUYHE eHepruje y XeMujCcKy eHeprujy

Hcxonu yuewa

Tema 3Hama BjemTune JIlnyHe KoMMeTeHIHje CMjepHHuIle 32 HACTABHUKE
YueHuk je cmocodaH aa:
1. IIpeTBapame - neduamnme pH; - ogpenu pH pactBopa - CaBjeCHO, OJITOBOPHO, YPEIHO H Hacrapauk he:

XeMHjcKe
eHepruje y
eJIeKTPHYHY
eHeprujy

- objacHu onpehuBame pH;

- e uHUIIE OKCHI0-
PEIyKIHOHE TIPOLIece;

- neduHMIIE
MTOTEHIIHOMETPH]CKY
TUTpALU]y

METOJIOM KOMIIEH3AIH]e;

- H3BeNIe OKCHIOPENYKITH]e;

- ofpear KOHIICHTPAIIH]y
pactBopa HCl
MTOTEHI[HOMETPHjCKOM
TUTPAIH]jOM;

- U3BeJIe IEXaMeTPHjCKY
TUTpALH]y.

MIPaBOBPEMEHO 00aBJba MOBjepeHE
HIOCTIOBE,

- eMKacHO IIJIAHWPA U OPTaHU3Yje
BpHjeMe,

- ICTIOJBH TTO3UTHBAH OTHOC ITpeMa
3Ha4ajy crupoBol)ema mporuca u
cTaH/ap/a KOju Cy BaKHH 32 FErOB
paz,

- UCTIOJBH JbY0a3HOCT,
KOMYHUKATHBHOCT, HCHAMETIBHBOCT

-[TIOHOBUTH Ca YYEHHIIUMA OKCHJIO-PEIyKIH]Y;
SIIEKTPOJIC U eNIEKTPOIHU TTOTEHIIN]jall.

- o0jacHUTH ofipehBame eeKTOMOTOpHE
CHJIEC M €IIEKTPOAHOT ITOTEHINjaa;

- JIeMOHCTpupaTtH ynorpedy pH-merpa;

- IPUITPEMHUTH IPUOOP U peareHce;

- OPraHU30BaTH paj 10 rpyrnaMa uiu
M0jeTUHATHO

- 00jacHUTH YIUCHBamkE JOOH]eHUX
nojataka y oaronapajyhe radene;




2. IlperBapame

- nepunuine dapanejere

- onpenu PapanejeBy

1 (JICKCUOMIIHOCT y OJIHOCY TIpeMa
capaJHUIIMA,

- OITOBOPHO pjeliaBa npodieMe y
pany, nmpuiarohaBa ce mpoMjeHaMa y
pany u u3pakaBa CIpEeMHOCT Ha

- 00jaCHUTH KOHCTpYHCaH-€ TUjarpama,
- aHAJIM3UPATH ca YUCHHLIIMa To0HujeHe
pesyunrare.

HacraBuux he:

eJIEKTPUYHE 3aKOHE eNEKTPOITU3E; KOHCTaHY TaCHUM THUMCKH paJ,
eHepruje y - Habpoju BpcTe KyJIOHOMETPOM; - HCIIOJBH TO3UTHUBAH OIHOC TIpeMa - 00jaCHUTH cacTaBJbakbe anapaType Ha
XEeMHUjCKY KyJIOHOMETapa; - oapenu uckopuiheme 1po(heCHOHAIIHO - ETHYKUM HOpMama OCHOBY 3aJiaTe IIeMe 3a CBaKy BjexOYy;
eHeprujy - o0jacHHM Ha4uH ynoTpede CTpyje MPH HUKJIOBAbY; U BPHjeTHOCTUMA, - IPUITPEMHUTH TPUOOP U pearcHce;
KyJIOHOMETapa; - OJIpe/I KOHIICHTPAIH]Y - UCNIOJbY MHUIIM]aTUBY U - OPraHM30BaTH Pajl 110 rpynama;
- neuHuIe nckpumheme HCI kynonomeTpujckoM MPEay3UMIBUBOCT, - 00jaCHUTH yrHCUBambe T00UjeHNX
CTpyje; TUTPALAjOM; - MOKa3uje J00py PY4HY CIPETHOCT, nojiaTaka y ofarosapajyhe taoerne,
- neuHuUIIe - oIlpev KOHIIEHTPAIIH]Y MOTOPHYKY KOOPJIUHAIIH]Y, UMa - 00jaCHUTH KOHCTpYHCARE Ijarpama,
KyJIOHOMETPHUJCKY ACKOPOMHCKE KHCEITNHE no0ap ciyx U BUI, - QaHAJIM3UPATH Ca YYCHHIIUMA JT00HjeHe
TUTPAILH]Y; KYJIOHOMETPHUjCKOM - HCII0JbaBa OJUTMYHY CIIOCOOHOCT 32 pesyirare.
- 00jacHU IPHUHIIUIT TUTPALIAjOM; pa3yMH]jE€BambE CIIOKEHUX
ENIEKTPOrPaBUMETPH]CKOT - onpeu Oakap TEXHOJIOUIKUX CTPYKTYpa, CHCTEMA,
onpehuBama mMerana; CJIEKTPOrPaBUMETPH]CKH; upTexa u nadpopmaluja
- neUHHUIIIE HATIOH - OIpE/IM HAIIOH pas3liaramay | - MCI0JbaBa CIIOCOOHOCT CAaMOCTAIIHOT
pasznarama; cucremy PtlH2SO4|Pt; pjemaBama npodiiema u
- neUHHUIIIE EITOKCHPAHE - U3BeJIC aHOAHY OKCHIAIH]y CaMOCTAJHOCT y pajgy
aTyMHUHH]yMa
(emokcupame)
HMuTterpamuja

-  ®wusnuka xemuja, Momyn 07/T

HN3Bopu

- Yybenunu koje je ogo0opmiio MuHHCTApCTBO MpocBjeTe U Kynrype Penmyomuke Cpricke;
- Jlpyra cTpy4Ha H TeopujcKa JuTepaTypa (CTpyJYHHU YacOlMCH, MPUPYIHHUIH, 30UPKE, BUJIEO U AYAUO 3aIHCH, HHTEPHET U CIL.).

OujemuBame

OujemuBame ce BPILIN Y CKJIaLy ca 3aKOHOM O CpemheM 00pa3oBamy U BacluTamy U [IpaBUITHUKOM O OljemhUBakby YUCHHKA y HACTABU U IOJIAr alby UCINTA Y cpedmboj mKom. O

TEeXHUKaMa U KpUTEpHjUMa OLjehUBamka YUeHHKE TpeOa yIIo3HaTH Ha IOYETKY M3ydyaBarmba MOAYIa.




