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Abstrakt  

 

Odborn® vzdel§vanie zohr§va kŎ¼ļov¼ ¼lohu pri zabezpeļovan² kvalifikovanĨch 

pracovn²kov pre trh pr§ce. V 21. storoļ² sledujeme aktiviz§ciu chemickej vĨroby aj 

v podmienkach Slovenskej republiky. Zo zav§dzania modernĨch technol·gi² 

v chemickĨch vĨrob§ch vyvst§va poģiadavka na moderniz§ciu vyuļovacieho procesu ï 

pr²pravy odborn²kov. Okrem teoretickej pr²pravy sa vyģaduje aj praktick§ pr²prava na 

vyġġej ¼rovni. 

PredkladanĨ pracovnĨ zoġit vznikol s cieŎom vytvoriŠ odbornĨ r§mec pre inov§ciu 

praktickej pr²pravy ģiakov strednĨch odbornĨch ġk¹l v r§mci odboru chemik oper§tor. 

 

 

 

 

 

 

Ing. Zolt§n Krascsenits 

PracovnĨ zoġit - Chemick§ vĨroba,  pre uļebnĨ odbor a odborn¼ prax:  

28 Technick§ a aplikovan§ ch®mia / 2860 K chemik oper§tor, 3. roļn²k 

 

RSOV / Rozvoj stredn®ho odborn®ho vzdel§vania, rok 2014 
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Đvod 

 

Vyuļovac² predmet ĂOdbornĨ vĨcvikñ je s¼ļasŠou vzdel§vacej oblasti ĂOdborn® 

vzdelanieñ ĠVP 28 Technick§ a aplikovan§ ch®mia. V prehŎade obsahovĨch ġtandardov 

je t§to oblasŠ uveden§ v r§mci praktick®ho vzdel§vania. Pri vĨuļbe predmetu sa 

vyuģ²va z§kladn§ organizaļn§ forma vyuļovania ï vyuļovacia hodina s r¹znym 

zameran²m z hŎadiska metodick®ho postupu (z§kladn§ hodina, zvl§ġtne typy hod²n, 

exkurzia, beseda). VĨuļba predmetu sa realizuje v laborat·riu alebo v chemickej 

prev§dzke, v z§vislosti od aktu§lnych materi§lnych a priestorovĨch podmienok ġkoly sa 

bude vyuģ²vaŠ aj uļebŔa informatiky s pripojen²m na Internet alebo multimedi§lna 

uļebŔa. Predmet ĂOdbornĨ vĨcvikñ m§ rozhoduj¼ci vĨznam pre odborn¼ pr²pravu 

ģiakov. Ģiaci z²skavaj¼ prostredn²ctvom predmetu potrebn® vedomosti i zruļnosti na 

obsluhu vĨrobn®ho zariadenia, na jeho udrģanie i na kontrolu chemickotechnologickĨch 

procesov najracion§lnejġ²mi kontrolnĨmi met·dami a najmodernejġou meracou 

technikou.  

V 3. roļn²ku si ģiaci osvojuj¼ kvalitat²vne stanovenie anorganickĨch a organickĨch 

l§tok, fyzik§lnochemick® met·dy kontroly vĨrobnĨch procesov a ich porovnanie 

s vĨsledkami chemickej analĨzy. Oboznamuj¼ sa s pr²pravou medziproduktov 

a produktov podŎa technologick®ho reglementu v laborat·rnom, poloprev§dzkovom 

alebo uģ prev§dzkovom meradle a s kontrolou tĨchto vĨrobkov podŎa platnĨch noriem. 

VzhŎadom na obsah uļiva predmetu moģno akt²vne vyuģ²vaŠ medzipredmetov® vzŠahy 

s predmetmi z oboch vzdel§vac²ch oblast² - vġeobecn®ho aj odborn®ho vzdel§vania. 

V oblasti vġeobecn®ho vzdel§vania vyuģij¼ ģiaci znalosti z cudzieho jazyka pri 

z²skavan² odbornĨch chemickĨch inform§ci². V oblasti odborn®ho vzdel§vania moģno 

¼ļelne vyuģiŠ vzŠahy medzi biotechnol·giou a ostatnĨmi odbornĨmi chemickĨmi 

predmetmi, ako aj vzŠahy s aplikovanou informatikou pri vyhŎad§van² a spracovan² 

odbornĨch inform§ci². Predmet ĂOdbornĨ vĨcvikñ vyuģ²va poznatky ģiakov zo 

vġeobecnej ch®mie, technol·gie ch®mie, environment§lnej ch®mie. 
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CieŎom predmetu je poskytn¼Š ucelenĨ prehŎad o chemickĨch vĨrobnĨch zariadeniach, 

mechanickĨch a hydromechanickĨch oper§ci§ch v chemickej vĨrobe, z§kladnĨch 

technologickĨch oper§ci§ch, pr²prave jednoduchĨch anorganickĨch a organickĨch 

zl¼ļen²n a l§tok. Ģiak m§ poznaŠ z§kladn® princ²py ch®mie, byŠ obozn§menĨ 

s najmodernejġ²mi met·dami a postupmi, ktor® sa vyuģ²vaj¼ v r§mci ch®mie v praxi, 

poznaŠ moģnosti vyuģitia ch®mie v r¹znych oblastiach, ovl§daŠ z§kladn® technologick® 

postupy v oblasti ch®mie. VeŎmi d¹leģitou s¼ļasŠou predmetu je modelovanie 

neoļak§vanĨch situ§ci² pri vĨrobe a ich spr§vne a vļasn® odstr§nenie. 

Vo vyuļovacom predmete ĂOdbornĨ vĨcvikñ budeme vyuģ²vaŠ pre utv§ranie 

a rozv²janie vybranĨch kŎ¼ļovĨch kompetenci² vĨchovn® a vzdel§vacie strat®gie, ktor® 

ģiakom umoģnia realizovaŠ niģġie uveden® ļinnosti.  

PracovnĨ zoġit sa zameriava na uļivo tretieho roļn²ka uveden®ho uļebn®ho odboru, v 

r§mci predmetu odborn§ prax.  

Pracovn® listy boli vytvoren® v nadvªznosti na aktu§lne ġt§tne vzdel§vacie programy 

a uļebn® osnovy. Do pracovn®ho zoġita boli zaraden® podŎa navrhnutĨch tematickĨch 

celkov. Vytvoren® ot§zky a ¼lohy vyplĨvaj¼ z realiz§cie dan®ho experimentu ï merania, 

preto odpor¼ļam ich rieġiŠ na konci dan®ho vyuļovacieho dŔa. Niektor® ot§zky s¼ 

sformulovan® tak, aby ved¼ci odborn®ho vĨcviku ich mohol vyuģ²vaŠ aj pri vĨklade 

teoretickej ļasti pr§ce. VeŎk§ ļasŠ ¼loh vych§dza z re§lnych v beģnej praxi rieġenĨch 

ġt¼di². 

Ver²m, ģe navrhnut® cviļenia a ¼lohy prispej¼ k inov§cii vyuļovania odborn®ho 

vĨcviku, a mlad² chemici tak n§jdu nielen povinnosti, ale aj radosti v absolvovan² 

vyuļovacieho dŔa. 

Prajem V§m veŎa z§ģitkov a vydarenĨch experimentov. 

 

Zolt§n Krascsenits 
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TabuŎka ļ. 1 - Rozpis hlavnĨch tematickĨch celkov 

N§zov tematick®ho celku 
Strat®gia vyuļovania 

Met·dy Formy pr§ce ģiakov 

Đvod do predmetu 

Informaļno-recept²vna -  vĨklad  

Reprodukt²vna ï rozhovor  

Probl®movĨ vĨklad  

Front§lna pr§ca 

Skupinov§ pr§ca ģiakov   

BezpeļnosŠ a ochrana 

zdravia pri pr§ci 

v chemickom laborat·riu 

Informaļno-recept²vna -  vĨklad 

Reprodukt²vna ï rozhovor  

Probl®movĨ vĨklad  

Heuristick§ - rozhovor, rieġenie 

¼loh 

Front§lna a individu§lna 

pr§ca ģiakov  

Skupinov§ pr§ca ģiakov  

Pr§ca s bezpeļnostnĨmi 

kartami chemik§li², 

datab§zami  

Identifik§cia 

anorganickĨch l§tok 

Informaļno-recept²vna -  vĨklad 

Reprodukt²vna ï rozhovor  

Probl®movĨ vĨklad  

Heuristick§ - rozhovor, rieġenie 

¼loh 

Front§lna a individu§lna 

pr§ca ģiakov  

Skupinov§ pr§ca ģiakov  

Pr§ca so zdrojmi inform§ci² ï 

knihou, ļasopisom, 

s technickĨmi normami   

Kvantitat²vne stanovenie 

obsahu l§tok chemickou 

analĨzou 

Informaļno-recept²vna -  vĨklad 

Reprodukt²vna ï rozhovor  

Probl®movĨ vĨklad  

Heuristick§ - rozhovor, rieġenie 

¼loh 

Front§lna a individu§lna 

pr§ca ģiakov  

Skupinov§ pr§ca ģiakov  

Pr§ca so zdrojmi inform§ci² ï 

knihou, ļasopisom, 

s technickĨmi normami   

Laborat·rna pr§ca  

Fyzik§lnochemick® 

met·dy kontroly 

vĨrobnĨch procesov a ich 

porovnanie s vĨsledkami 

Informaļno-recept²vna -  vĨklad 

Reprodukt²vna ï rozhovor  

Probl®movĨ vĨklad  

Heuristick§ - rozhovor, rieġenie 

Front§lna a individu§lna 

pr§ca ģiakov  

Skupinov§ pr§ca ģiakov  

Pr§ca so zdrojmi inform§ci² ï 
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N§zov tematick®ho celku 
Strat®gia vyuļovania 

Met·dy Formy pr§ce ģiakov 

chemickej analĨzy ¼loh knihou, ļasopisom, 

s technickĨmi normami   

Laborat·rna pr§ca  

Chemicko-technologick® 

cviļenia 

Informaļno-recept²vna - vĨklad 

Reprodukt²vna ï rozhovor  

Probl®movĨ vĨklad  

Heuristick§ - rozhovor, rieġenie 

¼loh 

Front§lna a individu§lna 

pr§ca ģiakov  

Skupinov§ pr§ca ģiakov  

Pr§ca so zdrojmi inform§ci² ï 

knihou, ļasopisom, 

s technickĨmi normami   

Laborat·rna pr§ca  
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PROCESOV A ICH POROVNANIE S VħSLEDKAMI CHEMICKEJ ANALħZY                  1 deŔ ............93 

N§zov t®my: 21.1Spektrofotometrick® stanovenie ï stanovenie ģeleza rodanidom ............... 93 

N§zov tematick®ho celku: 22 FYZIKĆLNO-CHEMICK£ METčDY KONTROLY VħROBNħCH 

PROCESOV A ICH POROVNANIE S VħSLEDKAMI CHEMICKEJ ANALħZY .................   1 deŔ ...........98 

N§zov t®my: 22.1Separaļn® met·dy ï ionexov§ chromatografia / stanovenie medi .............. 98 

N§zov tematick®ho celku: 23  FYZIKĆLNO-CHEMICK£ METčDY KONTROLY VħROBNħCH 

PROCESOV A ICH POROVNANIE S VħSLEDKAMI CHEMICKEJ ANALħZY                  1 deŔ ...........104 

N§zov t®my: 23.1  Separaļn® met·dy ï tenkovrstvo§ chromatografia - TLC ...................... 104 

N§zov tematick®ho celku: 24 FYZIKĆLNO-CHEMICK£ METčDY KONTROLY VħROBNħCH 

PROCESOV A ICH POROVNANIE S VħSLEDKAMI CHEMICKEJ ANALħZY .....             1 deŔ ...........108 

N§zov t®my: 24.1 Separaļn® met·dy  - plynov§ a kvapalinov§ chromatografia / stanovenie 

alkoholov / kofe²nu ............................................................................................................... 108 

N§zov tematick®ho celku: 25  CHEMICKO-TECHNOLOGICK£ CVIĻENIA  .............   1 deŔ ...........113 

N§zov t®my: 25.1 Stanovenie dynamickej viskozity kvapal²n ............................................. 113 

N§zov tematick®ho celku: 26 CHEMICKO-TECHNOLOGICK£ CVIĻENIA               1 deŔ ...........117 

N§zov t®my: 26.1  Stanovenie hustoty kvapal²n ................................................................... 117 

N§zov tematick®ho celku: 27 CHEMICKO-TECHNOLOGICK£ CVIĻENIA ...............  1 deŔ ...........120 

N§zov t®my: 27.1 AnalĨza vody ï jodometrick® stanovenie rozpusten®ho kysl²ka 

v povrchovej vode ................................................................................................................. 120 

N§zov tematick®ho celku: 28 CHEMICKO-TECHNOLOGICK£ CVIĻENIA ...............  1 deŔ ...........123 

N§zov t®my: 28.1 AnalĨza vody ï spektrofotometrick® stanovenie dusiļnanov a am·nnych 

i·nov v studniļnej vode ........................................................................................................ 123 

N§zov tematick®ho celku: 29 CHEMICKO-TECHNOLOGICK£ CVIĻENIA                1 deŔ ........... 126 

N§zov t®my: 29.1 AnalĨza vody ï titraļn® a kolorimetrick® stanovenie voŎn®ho chl·ru 

v baz®novej vode  .................................................................................................................. 126 

N§zov tematick®ho celku: 30 CHEMICKO-TECHNOLOGICK£ CVIĻENIA ...............  1 deŔ ...........130 



Modern® vzdel§vanie pre vedomostn¼ spoloļnosŠ/Projekt je spolufinancovanĨ zo zdrojov EĐ 

 

 
 

 

 
Ġt§tny inġtit¼t odborn®ho vzdel§vania, Bellova 54/A, 837 63 Bratislava 

N§rodnĨ projekt: Rozvoj stredn®ho odborn®ho vzdel§vania 
K·d ITMS projektu: 26110130548, CieŎ: Konvergencia 

11 
 

 

N§zov t®my: 30.1 AnalĨza p¹dy ï destilaļn® stanovenie prijateŎn®ho dus²ka .....................130 

N§zov tematick®ho celku: 31 CHEMICKO-TECHNOLOGICK£ CVIĻENIA ...............  1 deŔ ...........134 

N§zov t®my: 31.1AnalĨza p¹dy ï spektrofotometrick® stanovenie prijateŎn®ho fosforu .....134 
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1 deŔ ...................................................................................................................................... 142 

N§zov tematick®ho celku: 34 CHEMICKO-TECHNOLOGICK£ CVIĻENIA ...............  1 deŔ ...........145 

N§zov t®my: 34.1 AnalĨza potrav²n ï stanovenie redukuj¼cich sacharidov Luff-Schoorlovou 

met·dou .................................................................................................................................145 

Celkov® hodnotenie ģiaka za roļn²k .................................................................................. .. 149 

Z§ver...........................................................................................................................................151 

Inform§cie o projekte ................................................................................................................152 

Pouģit§ literat¼ra.... ............................................................................................................. ..... 153 
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N§zov tematick®ho celku:  

1. BEZPEĻNOSş A OCHRANA ZDRAVIA PRI PRĆCI          1 deŔ 

N§zov t®my: 1.1 Organiz§cia pr§ce, laborat·rny poriadok, laborat·rne spr§vy; 

BezpeļnosŠ a ochrana zdravia pri pr§ci (Ņalej len ĂBOZP), prev§dzkovĨ 

poriadok pre pr§cu s nebezpeļnĨmi chemickĨmi faktormi;  

Z§sady prvej pomoci pri ¼razoch a pri otrav§ch chemickĨmi l§tkami;  

Chemick® odpady v laborat·riu a ich likvid§cia 

  

Ciele vyuļovania: PoznaŠ a vedieŠ aplikovaŠ predpisy z oblasti BOZP 

Ovl§daŠ z§sady prvej pomoci, poznaŠ sp¹soby likvid§cie 

chemickĨch odpadov             

 

Teoretick® vĨchodisk§ / Postup nadob¼dania zruļnost²: 

UveŅte, ak® z§kladn® bezpeļnostn® predpisy pracoviska pozn§te? 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

Z akĨch vġeobecne z§vªznĨch pr§vnych predpisov pramenia z§kladn® bezpeļnostn® 

predpisy pracoviska? 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

Vymenujte vġetky z§kladn® osobn® ochrann® pracovn® prostriedky, ktor® je povinn® 

pouģ²vaŠ na pracovisku! 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 
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Charakterizujte technick® ochrann® prvky pracoviska! 

............................................................................................................................................. 

............................................................................................................................................. 

UveŅte spr§vny postup rieġenia z§vaģn®ho pracovn®ho ¼razu! 

............................................................................................................................................. 

............................................................................................................................................. 

Ak® nevyhnutn® kroky treba uskutoļniŠ pri pozorovan² poģiaru na pracovisku? 

............................................................................................................................................. 

............................................................................................................................................. 

Ak® hasiace pr²stroje pozn§te? 

............................................................................................................................................. 

............................................................................................................................................. 

Charakterizujte prev§dzkovĨ poriadok pre pr§cu s nebezpeļnĨm chemickĨm faktorom 

(Ņalej len ĂNCHFñ) 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

Ak® piktogramy chemickĨch nebezpeļenstiev pozn§te? 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

VyhŎadajte najd¹leģitejġie telef·nne ļ²sla pracoviska (z§chrann§ sluģba, hasiļi, ved¼ci 

pracoviska a pod.) 

............................................................................................................................................. 

............................................................................................................................................. 

Preġtudujte etiketu najbliģġie umiestnen®ho mobiln®ho hasiaceho pr²stroja a nap²ġte, ak® 

materi§ly moģno hasiŠ s tĨmto typom zariadenia. 

............................................................................................................................................. 

............................................................................................................................................. 
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Preġtudujte kartu bezpeļnostnĨch ¼dajov (Ņalej len ĂKBĐñ) piatich NCHF, s ktorĨmi 

poļas ġkolsk®ho roka budete pracovaŠ a nap²ġte hlavn® rizik§ pri pr§ci s tĨmito NCHF. 

............................................................................................................................................. 

............................................................................................................................................. 

Nakreslite hlavn¼ ¼nikov¼ cestu pracoviska. 

  

 

 

 

 

UveŅte najd¹leģitejġie ļasti inġtrukt§ģneho videa, ktor® ste videli pri vstupnom ġkolen²! 

............................................................................................................................................. 

............................................................................................................................................. 

Sebahodnotenie ģiaka: 

1. Pozn§m najd¹leģitejġie ļasti predpisov pracoviska z oblasti BOZP, protipoģiarne 

predpisy a predpisy pri pr§ci s NCHF. 

Ćno     Ļiastoļne       Nie, potrebujem zopakovaŠ      (Podļiarknite spr§vnu odpoveŅ) 

2. Som schopnĨ/schopn§ realizovaŠ spr§vne kroky pri pracovnom ¼raze, alebo poģiari 

na pracovisku. 

Ćno     Ļiastoļne       Nie, potrebujem zopakovaŠ      (Podļiarknite spr§vnu odpoveŅ) 

3. Dok§ģem charakterizovaŠ rizik§ pri pr§ci s NCHF. 

Ćno     Ļiastoļne       Nie, potrebujem zopakovaŠ      (Podļiarknite spr§vnu odpoveŅ) 

4. Ak® chyby v pracovnej ļinnosti som urobil/a poļas vyuļovac²ch dn²? 

................................................................................................................................. 

................................................................................................................................. 

Hodnotenie pedagogick®ho zamestnanca ġkoly: 

.............................................................................................................................................

............................................................................................................................................. 
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N§zov tematick®ho celku:  

2. IDENTIFIKĆCIA ANORGANICKħCH LĆTOK                 1 deŔ 

N§zov t®my:             2.1  D¹kaz kati·nov, d¹kaz ani·nov  

 

Ciele vyuļovania: Ovl§daŠ separ§ciu kati·nov a ani·nov 

   Dok§zaŠ pr²tomnosŠ kati·nov a ani·nov vo vzorke 

 

Teoretick® vĨchodisk§ / Postup nadob¼dania zruļnost²: 

Ļo je cieŎom kvalitat²vnej analĨzy? 

............................................................................................................................................. 

............................................................................................................................................. 

Vysvetlite pojem d¹kaz. 

............................................................................................................................................. 

............................................................................................................................................. 

Pop²ġte postup pri plameŔovej sk¼ġky. 

............................................................................................................................................. 

............................................................................................................................................. 

RozdeŎte kati·ny do analytickĨch skup²n podŎa sulf§nov®ho postupu. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

Vysvetlite pojem selekt²vne sk¼madlo. 

............................................................................................................................................. 

............................................................................................................................................. 

Ak® selekt²vne ļinidlo sa pouģ²va na d¹kaz: 

a) bizmutit®ho kati·nu           b) hlinit®ho kati·nu           c) ģeleznat®ho kati·nu 

............................................................................................................................................. 

............................................................................................................................................. 

................................................................................................................................. 
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Ak® bude zafarbenie plameŔa, keŅ vzorka obsahuje kati·n: 

a) l²tny                  b) sodnĨ              c) meŅnatĨ               d) stroncnatĨ 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................ 

Nap²ġte stavov¼ rovnicu reakcie strieborn®ho -, meŅnat®ho -, antimonit®ho -, 

mang§nat®ho - a v§penat®ho kati·nu so skupinovĨm ļinidlom. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

Vysvetlite princ²p oddeŎovania kati·nov podŎa sulf§nov®ho postupu 

............................................................................................................................................. 

............................................................................................................................................. 

UveŅte skupinov® ļinidl§ pre dan® analytick® skupiny kati·nov 

............................................................................................................................................. 

 

Ak® selekt²vne ļinidlo sa pouģ²va na d¹kaz: 

a) dusiļnanov®ho ani·nu      b) rodanidov®ho ani·nu     c) fosforeļnanov®ho ani·nu 

.............................................................................................................................................

............................................................................................................................................. 

............................................................................................................................................. 

Ak® bude zafarbenie plameŔa, keŅ vzorka obsahuje kati·n: 

a) l²tny                  b) sodnĨ              c) meŅnatĨ               d) stroncnatĨ 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

Nap²ġte stavov¼ rovnicu reakcie uhliļitanov®ho -, chloridov®ho -, sulfidov®ho -, 

s²ranov®ho - a bromidov®ho ani·nu so skupinovĨm ļinidlom. 
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............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

Ako sa oddeŎuj¼ chloridy, bromidy, jodidy zo zmesi? 

............................................................................................................................................. 

............................................................................................................................................. 

UveŅte skupinov® ļinidl§ pre dan® analytick® skupiny ani·nov 

............................................................................................................................................. 

 

Sebahodnotenie ģiaka: 

1. Pozn§m analytick® skupiny i·nov a ich skupinov® ļinidl§. 

 ĆNO    ĻIASTOĻNE    NIE, potrebujem zopakovaŠ 

 (spr§vnu odpoveŅ podļiarknite) 

2. Som schopnĨ/schopn§ realizovaŠ spr§vne delenie kati·nov a ani·nov. 

 ĆNO    ĻIASTOĻNE    NIE, potrebujem zopakovaŠ 

 (spr§vnu odpoveŅ podļiarknite) 

3. Dok§ģem charakterizovaŠ proces dokazovania i·nov. 

 ĆNO    ĻIASTOĻNE    NIE, potrebujem zopakovaŠ 

 (spr§vnu odpoveŅ podļiarknite) 

4. Ak® chyby v pracovnej ļinnosti som urobil/a poļas vyuļovac²ch dn²? 

............................................................................................................................................. 

............................................................................................................................................. 

 

Hodnotenie pedagogick®ho zamestnanca ġkoly: 

.............................................................................................................................................

............................................................................................................................................. 
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N§zov tematick®ho celku: 3.  KVANTITATĉVNE STANOVENIE OBSAHU 

LĆTOK CHEMICKOU ANALħZOU  1 deŔ 

N§zov t®my: 3.1 V§ģkov§ analĨza - stanovenie v§pnika vo forme  ġŠaveŎanu 

v§penat®ho 

 

Ciele vyuļovania: VykonaŠ stanovenie met·dou v§ģkovej analĨzy 

   Vypoļ²taŠ mnoģstvo stanovovanej l§tky vo vzorke 

 

Teoretick® vĨchodisk§ / Postup nadob¼dania zruļnost²: 

Definujte v§ģkov¼ analĨzu /gravimetria/ 

............................................................................................................................................. 

............................................................................................................................................. 

Vymenujte jednotliv® pracovn® kroky vo v§ģkovej analĨze 

............................................................................................................................................. 

.............................................................................................................................................

Nakreslite aparat¼ru na filtr§ciu za atmosf®rick®ho tlaku, pop²ġte postup filtr§cie a 

premĨvania zrazeniny 

............................................................................................................................................. 

............................................................................................................................................. 
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Vysvetlite pojem dekant§cia, kedy je naj¼ļinnejġia? 

............................................................................................................................................. 

............................................................................................................................................. 

Ļo je zrenie zrazeniny a kedy  sa  vyuģ²va? 

............................................................................................................................................. 

............................................................................................................................................. 

Vysvetlite pojem zr§ģacia a v§ģiteŎn§ forma. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

Pomocou internetov®ho prehliadaļa vyhŎadajte inform§cie o zl¼ļenine monohydr§te 

ġŠaveŎanu am·nneho. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

Vypoļ²tajte hmotnosŠ ġŠaveŎanu am·nneho, potrebn®ho na pr²pravu 150 ml zr§ģacieho 

roztoku so zloģen²m w = 0,12. 

.............................................................................................................................................

............................................................................................................................................. 

............................................................................................................................................. 
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UveŅte princ²p stanovenia v§pnika vo forme ġŠaveŎanu v§penat®ho. 

............................................................................................................................................. 

............................................................................................................................................. 

Nap²ġte stavov¼ rovnicu reakcie, ktor§ prebieha poļas zr§ģania v§pnika ġŠaveŎanom v 

i·novom tvare. 

.............................................................................................................................................

............................................................................................................................................. 

Nap²ġte vġeobecnĨ vzŠah na vĨpoļet vĨsledku gravimetrick®ho stanovenia. 

............................................................................................................................................. 

............................................................................................................................................. 

Dus²k v am·nnych soliach m¹ģe byŠ stanovenĨ gravimetricky na z§klade zr§ģania m§lo 

rozpustn®ho chloroplatiļitanu am·nneho. Zrazeninu chloroplatiļitanu am·nneho moģno 

po odfiltrovan² vyģ²haŠ na platinu, ktor§ sa zv§ģi. 

 Rovnice:  

2 NH4
+ +  H2PtCl6  ­  (NH4)2PtCl6  +  2 H+ 

(NH4)2PtCl6   ­  Pt + 2 Cl2  + 2 NH3  +  2 HCl 

Vypoļ²tajte koŎko % amoniaku je vo vzorke, ak n§vaģok am·nnej soli bol  0,2213 g, a 

hmotnosŠ z²skanej platiny  0,5881 g.  Mr (NH3) = 17,03; Mr (Pt) = 195,08. 

............................................................................................................................................. 

............................................................................................................................................. 

.............................................................................................................................................

................................................................................................................................... 
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V roztoku Fe2(SO4)3 sa vyzr§ģali i·ny Fe
3+ vo forme Fe(OH)3, ktorĨ sa po oddelen² 

ģ²hal. Z²skalo sa 0,2344 g Fe2O3. Nap²ġte pr²sluġn® chemick® reakcie a vypoļ²tajte 

obsah Fe3+ a Fe2(SO4)3 v analyzovanom roztoku. 

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 

Sebahodnotenie ģiaka: 

1. Pozn§m najd¹leģitejġie kroky pri zr§ģacej analĨze. 

 ĆNO    ĻIASTOĻNE    NIE, potrebujem zopakovaŠ 

 (spr§vnu odpoveŅ podļiarknite) 

2. Som schopnĨ/schopn§ realizovaŠ spr§vne zr§ģanie - ġŠaveŎan v§penatĨ. 

 ĆNO    ĻIASTOĻNE    NIE, potrebujem zopakovaŠ 

 (spr§vnu odpoveŅ podļiarknite)  

3. Dok§ģem spr§vne vypoļ²taŠ vĨsledok gravimetrick®ho stanovenia. 

 ĆNO    ĻIASTOĻNE    NIE, potrebujem zopakovaŠ 

 (spr§vnu odpoveŅ podļiarknite) 

4. Ak® chyby v pracovnej ļinnosti som urobil/a poļas vyuļovac²ch dn²? 

............................................................................................................................................. 

 

Hodnotenie pedagogick®ho zamestnanca ġkoly: 

.............................................................................................................................................

............................................................................................................................................. 
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N§zov tematick®ho celku: 4  KVANTITATĉVNE STANOVENIE OBSAHU 

LĆTOK CHEMICKOU ANALħZOU             1 deŔ 

N§zov t®my: 4.1 V§ģkov§ analĨza ï stanovenie fosforeļnanov vo forme 

fosforeļnanu lantanit®ho 

 

Ciele vyuļovania: VykonaŠ stanovenie fosforeļnanov met·dou v§ģkovej analĨzy 

   Vypoļ²taŠ mnoģstvo stanovovanej l§tky vo vzorke 

 

Teoretick® vĨchodisk§ / Postup nadob¼dania zruļnost²: 

Definujte v§ģkov¼ analĨzu 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

Vymenujte jednotliv® pracovn® kroky vo v§ģkovej analĨze 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

Nakreslite aparat¼ru na filtr§ciu za atmosferick®ho tlaku, pop²ġte postup filtr§cie a 

premĨvania zrazeniny 
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Vysvetlite pojem dekant§cia, kedy je naj¼ļinnejġia? 

............................................................................................................................................. 

............................................................................................................................................. 

Ļo je zrenie zrazeniny a kedy a vyuģ²va? 

............................................................................................................................................. 

............................................................................................................................................. 

Vysvetlite pojem zr§ģacia a v§ģiteŎn§ forma 

............................................................................................................................................. 

............................................................................................................................................. 

Pomocou internetov®ho prehliadaļa vyhŎadajte inform§cie o zl¼ļenine hexahydr§t 

dusiļnanu lantanit®ho. 

............................................................................................................................................. 

............................................................................................................................................. 

Vypoļ²tajte hmotnosŠ dusiļnanu lantanit®ho, potrebn®ho na pr²pravu 50 ml zr§ģacieho 

roztoku so zloģen²m w = 0,21. 

............................................................................................................................................. 

............................................................................................................................................. 

UveŅte princ²p stanovenia fosforeļnanov vo forme fosforeļnanu lantanit®ho. 

............................................................................................................................................. 

............................................................................................................................................. 
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Nap²ġte stavov¼ rovnicu reakcie, ktor§ prebieha poļas zr§ģania fosforeļnanov lant§nom 

v i·novom tvare. 

............................................................................................................................................. 

............................................................................................................................................. 

Nap²ġte vġeobecnĨ vzŠah na vĨpoļet vĨsledku gravimetrick®ho stanovenia. 

............................................................................................................................................. 

............................................................................................................................................. 

Vypoļ²tajte koŎko percent chr·mu je vo vzorke, ak pri analĨze  0,4163 g vzorky sa po 

jej rozpusten² na chromit¼ soŎ a vyzr§ģan² hydroxidu  chromit®ho, po jeho odfiltrovan² a 

vyģ²han², z²skalo  0,1935 g oxidu chromit®ho ! Mr (Cr) = 51,996 ; Mr(Cr2O3) = 151,989 

............................................................................................................................................. 

............................................................................................................................................. 

Z 50 ml roztoku Al2(SO4)3 sa z²skalo 0,2133 g BaSO4. Vypoļ²tajte koŎko gramov 

Al 2(SO4)3.18 H2O obsahuje 1 liter tak®hoto roztoku. 

............................................................................................................................................ 

........................................................................................................................................... 
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Sebahodnotenie ģiaka: 

1. Pozn§m najd¹leģitejġie kroky pri zr§ģacej analĨze. 

 ĆNO    ĻIASTOĻNE    NIE, potrebujem zopakovaŠ 

 (spr§vnu odpoveŅ podļiarknite) 

2. Som schopnĨ/schopn§ realizovaŠ spr§vne zr§ģanie fosforeļnanu lantanit®ho. 

 ĆNO    ĻIASTOĻNE    NIE, potrebujem zopakovaŠ 

 (spr§vnu odpoveŅ podļiarknite)  

3. Dok§ģem spr§vne vypoļ²taŠ vĨsledok gravimetrick®ho stanovenia. 

 ĆNO    ĻIASTOĻNE    NIE, potrebujem zopakovaŠ 

 (spr§vnu odpoveŅ podļiarknite) 

4. Ak® chyby v pracovnej ļinnosti som urobil/a poļas vyuļovac²ch dn²? 

............................................................................................................................................. 

............................................................................................................................................. 

 

Hodnotenie pedagogick®ho zamestnanca ġkoly: 

............................................................................................................................................. 

............................................................................................................................................. 
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N§zov tematick®ho celku: 5  KVANTITATĉVNE STANOVENIE OBSAHU 

LĆTOK CHEMICKOU ANALħZOU           1 deŔ 

N§zov t®my:           5.1 Odmern§ analĨza - acidob§zick® titr§cie 

 

Ciele vyuļovania: VykonaŠ stanovenie l§tky met·dou odmernej analĨzy 

   Vypoļ²taŠ mnoģstvo stanovovanej l§tky vo vzorke 

Teoretick® vĨchodisk§ / Postup nadob¼dania zruļnost²: 

Definujte Arrheniove a Brºnstedove kyseliny a z§sady. 

............................................................................................................................................. 

............................................................................................................................................. 

RozdeŎte acidob§zick® titr§cie. 

............................................................................................................................................. 

............................................................................................................................................. 

Nap²ġte rovnicu disoci§cie kyseliny octovej a amoniaku vo vode. 

............................................................................................................................................. 

............................................................................................................................................. 

Nap²ġte stavov¼ rovnicu neutraliz§cie kyseliny dusiļnej s hydroxidom draselnĨm, 

uveŅte aj i·novĨ z§pis rovnice. 

............................................................................................................................................. 

............................................................................................................................................. 

Ak® odmern® roztoky sa pouģ²vaj¼ v acidimetrii? 

............................................................................................................................................ 

............................................................................................................................................ 
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Ak® odmern® roztoky sa pouģ²vaj¼ v alkalimetrii? 

............................................................................................................................................. 

............................................................................................................................................. 

Ako sa pripravuj¼ odmern® roztoky z hydroxidov? 

............................................................................................................................................. 

............................................................................................................................................. 

Ļo s¼ acidob§zick® indik§tory? 

............................................................................................................................................. 

............................................................................................................................................. 

AkĨ indik§tor by ste pouģili na titr§ciu silnej kyseliny odmernĨm roztokom hydroxidu 

sodn®ho? 

.............................................................................................................................................

............................................................................................................................................. 

AkĨ indik§tor by ste pouģili na stanovenie amoniaku titr§ciou s roztokom kyseliny 

s²rovej? 

............................................................................................................................................. 

............................................................................................................................................. 

Definujte ġtandardiz§ciu. 

............................................................................................................................................. 

............................................................................................................................................. 
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Ak® z§kladn® l§tky sa pouģ²vaj¼ v acidob§zickĨch titr§ci§ch? 

.............................................................................................................................................

............................................................................................................................................. 

Vysvetlite princ²p stanovenia dus²ka v organickej l§tke. 

............................................................................................................................................. 

............................................................................................................................................. 

Vysvetlite princ²p stanovenia kyseliny boritej alkalimetrickou titr§ciou. 

............................................................................................................................................. 

............................................................................................................................................. 

Nap²ġte rovnice reakci², ktor® prebiehaj¼ pri alkalimetrickom stanoven² kyseliny 

trihydrogenfosforļnej. 

............................................................................................................................................. 

............................................................................................................................................. 

Ļo je mineraliz§cia, ako prebieha? 

............................................................................................................................................. 

............................................................................................................................................. 

V chemickĨch tabuŎk§ch vyhŎadajte ¼daje o 85%-nom roztoku kyseliny s²rovej 

............................................................................................................................................. 

............................................................................................................................................. 
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Obr. 1 Uk§ģka titraļnej krivky siln§ z§sada ï siln§ kyselina 

 

 

Obr. 2 Uk§ģka titraļnej krivky siln§ kyselina ï siln§ z§sada, slab§ 

 kyselina ï siln§ z§sada, zn§zornenie pH farebn®ho prechodu indik§tora 
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Vypoļ²tajte akĨ objem 85%-nej kyseliny s²rovej by ste potrebovali na pr²pravu 250,0 

ml odmern®ho roztoku s koncentr§ciou 0,05 mol/l. 

............................................................................................................................................. 

............................................................................................................................................. 

Pri titr§cii 50,00 ml kyseliny s²rovej sa na jej neutraliz§ciu spotrebovalo 21,45 ml 

roztoku hydroxidu sodn®ho s koncentr§ciou 0,125 mol/l. Vypoļ²tajte: 

a) l§tkov® mnoģstvo H2SO4 v analyzovanej ļasti vzorky 

b) koncentr§ciu H2SO4 vo vzorke 

c) hmotnosŠ H2SO4 v analyzovanej ļasti vzorky 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

 

KoŎko % dus²ka obsahuje organick§ amino-zl¼ļenina, keŅ 1,00 g l§tky bol 

mineralizovanĨ podŎa Kjeldahla. Z reakļnej zmesi bol po pr²davku hydroxidu sodn®ho 

vydestilovanĨ amoniak do predlohy s 25,0 ml 0,1 mol/l kyseliny s²rovej. Na titr§ciu 

nadbytoļnej kyseliny sa spotrebovalo 9,7 ml  0,1 mol/l NaOH. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 
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Vymenujte jednotliv® ļasti Parnass-Waagnerovho pr²stroja a vysvetlite ako pr²stroj 

funguje 

............................................................................................................................................. 

............................................................................................................................................. 

....................................................................... 

....................................................................... 

....................................................................... 

....................................................................... 

 

 

  

 

 

Nakreslite sch®mu mineraliz§cie vzorky podŎa Kjeldahla. 
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Sebahodnotenie ģiaka: 

1. Pozn§m najd¹leģitejġie postupy acidimetrickĨch titr§ci². 

 ĆNO    ĻIASTOĻNE    NIE, potrebujem zopakovaŠ 

 (spr§vnu odpoveŅ podļiarknite) 

2. Som schopnĨ/schopn§ realizovaŠ mineraliz§ciu organickej l§tky a pouģ²vaŠ Parnass-  

Waagnerov pr²stroj 

 ĆNO    ĻIASTOĻNE    NIE, potrebujem zopakovaŠ 

 (spr§vnu odpoveŅ podļiarknite) 

3. Dok§ģem pripraviŠ odmern® roztoky a ġtandardizovaŠ ich. 

 ĆNO    ĻIASTOĻNE    NIE, potrebujem zopakovaŠ 

 (spr§vnu odpoveŅ podļiarknite) 

4. Ak® chyby v pracovnej ļinnosti som urobil/a poļas vyuļovac²ch dn²? 

............................................................................................................................................. 

............................................................................................................................................. 

 

Hodnotenie pedagogick®ho zamestnanca ġkoly: 

............................................................................................................................................. 

............................................................................................................................................. 
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N§zov tematick®ho celku:   6 KVANTITATĉVNE STANOVENIE OBSAHU 

LĆTOK CHEMICKOU ANALħZOU  1 deŔ 

N§zov t®my:                        6.1  Odmern§ analĨza ï chelatometria   

 

Ciele vyuļovania: VykonaŠ stanovenie l§tky chelatometrickou met·dou odmernej 

analĨzy 

   Vypoļ²taŠ mnoģstvo stanovovanej l§tky vo vzorke 

Teoretick® vĨchodisk§ / Postup nadob¼dania zruļnost²: 

Charakterizujte komplexotvorn¼ reakciu 

............................................................................................................................................. 

............................................................................................................................................. 

Ļo je stabilita komplexu, ako sa vyjadruje? 

............................................................................................................................................. 

............................................................................................................................................. 

Definujte centr§lny at·m a ligand 

............................................................................................................................................. 

............................................................................................................................................. 

AkĨ je princ²p merkurimetrie? 

............................................................................................................................................. 

............................................................................................................................................. 

Ak® indik§tory sa pouģ²vaj¼ v merkurimetrii? 

............................................................................................................................................. 

............................................................................................................................................. 
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Vysvetlite princ²p stanovenia halog®nov v organickej l§tke podŎa Schºnigera. 

............................................................................................................................................. 

............................................................................................................................................. 

Ļo je chelatometria? 

............................................................................................................................................. 

............................................................................................................................................. 

Ak® odmern® roztoky sa pouģ²vaj¼ v chelatometrii a preļo? 

............................................................................................................................................. 

............................................................................................................................................. 

Vysvetlite pojem metal·chr·mny indik§tor. 

............................................................................................................................................. 

............................................................................................................................................. 

UveŅte pr²klady indik§torov, ktor® sa pouģ²vaj¼ v chelatometrii. 

............................................................................................................................................. 

............................................................................................................................................. 

Vysvetlite princ²p chelatometrick®ho stanovenia v§pnika. 

............................................................................................................................................. 

............................................................................................................................................. 

Vysvetlite pojem spªtn§ a vytesŔovacia titr§cia. 

............................................................................................................................................. 

............................................................................................................................................. 
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Ak® z§kladn® l§tky sa pouģ²vaj¼ na ġtandardiz§ciu roztoku chelat·nu III? 

............................................................................................................................................. 

............................................................................................................................................. 

Nap²ġte vġeobecn¼ rovnicu chelatometrickej titr§cie. 

............................................................................................................................................. 

............................................................................................................................................. 

Ļo je tuh§ tritur§cia? 

............................................................................................................................................. 

............................................................................................................................................. 

Na akom princ²pe je zaloģen® chelatometrick® stanovenie zmes² kati·nov. 

............................................................................................................................................. 

............................................................................................................................................. 

 

Pomocou internetov®ho prehliadaļa vyhŎadajte inform§cie o Na2EDTA. 

............................................................................................................................................. 

............................................................................................................................................. 

Vypoļ²tajte koŎko gramov chelat·nu III potrebujete na pr²pravu 500 ml odmern®ho 

roztoku s koncentr§ciou 0,050 mol/l. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 
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Vypoļ²tajte koncentr§ciu odmern®ho roztoku chelat·nu III, keŅ na titr§ciu 10,0 ml 

roztoku dusiļnanu olovnat®ho s koncentr§ciou 0,065 mol/l za pr²tomnosti xylenolovej 

oranģe sa spotrebovalo 21,3 ml chelat·nu III. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

Vypoļ²tajte obsah v§pnika a obsah horļ²ka vo vode, keŅ na titr§ciu 100,0 ml vzorky v 

silno alkalickom prostred² a za pr²tomnosti murexidu sa spotrebovalo 2,55 ml roztoku 

chelat·nu III s koncentr§ciou 0,053 mol/l. Na Ņalġ²ch 100,0 ml tej istej vzorky za 

pr²tomnosti amoniak§lneho tlmiv®ho roztoku a eriochr·movej ļiernej T sa spotrebovalo 

5,75 ml odmern®ho roztoku chelat·nu III s koncentr§ciou 0,053 mol/l. vĨsledok 

vyjadrite v jednotk§ch mg/l. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 
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Sebahodnotenie ģiaka: 

1. Pozn§m najd¹leģitejġie odmern® roztoky a indik§tory v chelatometrii. 

 ĆNO    ĻIASTOĻNE    NIE, potrebujem zopakovaŠ 

 (spr§vnu odpoveŅ podļiarknite) 

2. Som schopnĨ/schopn§ spr§vne realizovaŠ priamu a spªtn¼ chelatometrick¼ titr§ciu. 

 ĆNO    ĻIASTOĻNE    NIE, potrebujem zopakovaŠ 

 (spr§vnu odpoveŅ podļiarknite) 

3. Dok§ģem vypoļ²taŠ vĨsledok titr§cie. 

 ĆNO    ĻIASTOĻNE    NIE, potrebujem zopakovaŠ 

 (spr§vnu odpoveŅ podļiarknite) 

4. Ak® chyby v pracovnej ļinnosti som urobil/a poļas vyuļovac²ch dn²? 

............................................................................................................................................. 

............................................................................................................................................. 

 

Hodnotenie pedagogick®ho zamestnanca ġkoly: 

............................................................................................................................................. 

............................................................................................................................................. 
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N§zov tematick®ho celku:  7 KVANTITATĉVNE STANOVENIE OBSAHU 

LĆTOK CHEMICKOU ANALħZOU  1 deŔ  

N§zov t®my:            7.1 Odmern§ analĨza ï zr§ģacie titr§cie / argentometria

   

Ciele vyuļovania: VykonaŠ stanovenie l§tky zr§ģacou met·dou odmernej analĨzy 

   Vypoļ²taŠ mnoģstvo stanovovanej l§tky vo vzorke 

 

Teoretick® vĨchodisk§ / Postup nadob¼dania zruļnost²: 

Charakterizujte zr§ģacie reakcie. 

............................................................................................................................................ 

............................................................................................................................................ 

Ļo je s¼ļin rozpustnosti, vysvetlite na pr²klade chloridu strieborn®ho? 

............................................................................................................................................. 

............................................................................................................................................. 

Definujte centr§lny at·m a ligand. 

............................................................................................................................................. 

............................................................................................................................................. 

AkĨ je princ²p argentometrie? 

............................................................................................................................................. 

............................................................................................................................................. 

Ak® indik§tory sa pouģ²vaj¼ v argentometrii? 

............................................................................................................................................. 

............................................................................................................................................. 
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RozdeŎte argentometrick® met·dy. 

............................................................................................................................................. 

............................................................................................................................................. 

Ak® odmern® roztoky sa pouģ²vaj¼ v argentometrii? 

............................................................................................................................................. 

............................................................................................................................................. 

UveŅte pr²klady indik§torov, ktor® sa pouģ²vaj¼ v argentometrii. 

............................................................................................................................................. 

............................................................................................................................................. 

Ak® z§kladn® l§tky sa pouģ²vaj¼ na ġtandardiz§ciu roztoku dusiļnanu strieborn®ho? 

............................................................................................................................................. 

............................................................................................................................................. 

Nap²ġte rovnicu stanovenia chloridov podŎa Mohra. 

............................................................................................................................................. 

............................................................................................................................................. 

Vysvetlite princ²p Fajansovej met·dy. 

............................................................................................................................................. 

............................................................................................................................................. 

Vysvetlite princ²p argentometrickej spªtnej titr§cie. 

............................................................................................................................................. 

............................................................................................................................................. 
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Vypoļ²tajte koŎko gramov chelat·nu III potrebujete na pr²pravu 500 ml odmern®ho 

roztoku s koncentr§ciou 0,050 mol/l. 

............................................................................................................................................. 

............................................................................................................................................. 

Vypoļ²tajte koncentr§ciu odmern®ho roztoku AgNO3, keŅ na titr§ciu 20,0 ml roztoku 

chloridu sodn®ho s koncentr§ciou 0,047 mol/l za pr²tomnosti fluoresce²nu sa 

spotrebovalo 21,3 ml AgNO3. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

Vypoļ²tajte obsah chloridu sodn®ho v soŎanke, keŅ na titr§ciu sa nav§ģilo 2,663 g 

vzorky do 100 ml odmernej banky. Po doplnen² po znaļku destilovanou vodou, do 

titraļnej banky sa odpipetovalo 25,0 ml tohto roztoku. Spotreba odmern®ho roztoku 

AgNO3 s koncentr§ciou 0,045 mol/l bola 3,45 ml. VĨsledok vyjadrite v hm.% 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

UveŅte, akĨm sp¹sobom je moģn® stanoviŠ s²rany vo vod§ch za predpokladu ģe 

pouģijete zr§ģaciu titr§ciu. AkĨ indik§tor pouģijete? 

............................................................................................................................................. 

............................................................................................................................................. 
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Sebahodnotenie ģiaka: 

1. Pozn§m najd¹leģitejġie odmern® roztoky a indik§tory v argentometrii. 

 ĆNO    ĻIASTOĻNE    NIE, potrebujem zopakovaŠ 

 (spr§vnu odpoveŅ podļiarknite) 

2. Som schopnĨ/schopn§ spr§vne realizovaŠ priamu a spªtn¼ argentometrick¼ titr§ciu. 

 ĆNO    ĻIASTOĻNE    NIE, potrebujem zopakovaŠ 

 (spr§vnu odpoveŅ podļiarknite) 

3. Dok§ģem vypoļ²taŠ vĨsledok titr§cie. 

 ĆNO    ĻIASTOĻNE    NIE, potrebujem zopakovaŠ 

 (spr§vnu odpoveŅ podļiarknite) 

4. Ak® chyby v pracovnej ļinnosti som urobil/a poļas vyuļovac²ch dn²? 

............................................................................................................................................. 

.............................................................................................................................................  

 

Hodnotenie pedagogick®ho zamestnanca ġkoly: 

............................................................................................................................................. 

............................................................................................................................................. 
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N§zov tematick®ho celku:  8 KVANTITATĉVNE STANOVENIE OBSAHU 

LĆTOK CHEMICKOU ANALħZOU             1 deŔ 

N§zov t®my:                        8.1 Odmern§ analĨza ï oxidaļno-redukļn® titr§cie / 

manganometria/cerimetria/brom§tometria 

 

Ciele vyuļovania: VykonaŠ stanovenie l§tky oxidaļno-redukļnou met·dou odmernej 

analĨzy 

           Vypoļ²taŠ mnoģstvo stanovovanej l§tky vo vzorke 

Teoretick® vĨchodisk§ / Postup nadob¼dania zruļnost²: 

Definujte redoxn® reakcie. 

............................................................................................................................................. 

............................................................................................................................................. 

Vysvetlite pojmy:     a) oxidovadlo     b) redukovadlo 

............................................................................................................................................. 

............................................................................................................................................. 

Ļo je redoxnĨ potenci§l? 

............................................................................................................................................. 

............................................................................................................................................. 

UveŅte Nernstvou-Petersovu rovnicu. 

............................................................................................................................................. 

............................................................................................................................................. 

AkĨ odmernĨ roztok sa pouģ²va v manganometrii? 

............................................................................................................................................. 

............................................................................................................................................. 
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Ak® l§tky sa m¹ģu stanoviŠ manganometricky? 

............................................................................................................................................. 

............................................................................................................................................. 

Ak® z§kladn® l§tky sa pouģ²vaj¼ v manganometrii? 

............................................................................................................................................. 

............................................................................................................................................. 

Je moģn® aplikovaŠ titr§ciu s manganistanom draselnĨm v neutr§lnom aģ slabo 

alkalickom prostred²? 

............................................................................................................................................. 

............................................................................................................................................. 

Ako sa indikuje ekvivalentnĨ bod v manganometrii? 

............................................................................................................................................. 

............................................................................................................................................. 

Nap²ġte rovnicu reakcie kyseliny ġŠaveŎovej s manganistanom draselnĨm. 

............................................................................................................................................. 

............................................................................................................................................. 

Definujte Zimmermannov-Reinhardtov roztok, na akĨ ¼ļel sa pouģ²va? 

............................................................................................................................................. 

............................................................................................................................................. 
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Ļo je Jonesov reduktor? 

............................................................................................................................................. 

............................................................................................................................................. 

Pop²ġte manganometrick® stanovenie ģelezitĨch sol². 

............................................................................................................................................. 

............................................................................................................................................. 

Vysvetlite nepriame manganometrick® stanovenie v§pnika, uveŅte pr²sluġn® reakcie. 

............................................................................................................................................. 

............................................................................................................................................. 

Definujete brom§tometriu: odmernĨ roztok, z§kladn§ l§tka, indik§tor, analyt. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

Vysvetlite nepriame brom§tometrick® stanovenie hlin²ka. 

............................................................................................................................................. 

............................................................................................................................................. 

Definujete cerimetriu: odmernĨ roztok, z§kladn§ l§tka, indik§tor, analyt. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 
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Sebahodnotenie ģiaka: 

1. Pozn§m najd¹leģitejġie odmern® roztoky a indik§tory v manganometrii. 

 ĆNO    ĻIASTOĻNE    NIE, potrebujem zopakovaŠ 

 (spr§vnu odpoveŅ podļiarknite) 

2. Som schopnĨ/schopn§ spr§vne realizovaŠ cerimetrikc¼ titr§ciu. 

 ĆNO    ĻIASTOĻNE    NIE, potrebujem zopakovaŠ 

 (spr§vnu odpoveŅ podļiarknite) 

3. Dok§ģem vypoļ²taŠ vĨsledok titr§cie. 

 ĆNO    ĻIASTOĻNE    NIE, potrebujem zopakovaŠ 

 (spr§vnu odpoveŅ podļiarknite) 

4. Ak® chyby v pracovnej ļinnosti som urobil/a poļas vyuļovac²ch dn²? 

............................................................................................................................................. 

............................................................................................................................................. 

 

Hodnotenie pedagogick®ho zamestnanca ġkoly: 

............................................................................................................................................. 

............................................................................................................................................. 
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N§zov tematick®ho celku:  9 KVANTITATĉVNE STANOVENIE OBSAHU 

LĆTOK CHEMICKOU ANALħZOU             1 deŔ 

N§zov t®my:                         9.1  Odmern§ analĨza - oxidaļno-redukļn® titr§cie / 

jodometria   

 

Ciele vyuļovania: VykonaŠ stanovenie l§tky oxidaļno-redukļnou met·dou odmernej 

analĨzy 

         Vypoļ²taŠ mnoģstvo stanovovanej l§tky vo vzorke 

Teoretick® vĨchodisk§ / Postup nadob¼dania zruļnost²: 

Definujte jodometriu ako analytick¼ met·du. 

............................................................................................................................................. 

............................................................................................................................................. 

Ak® odmern® roztoky sa pouģ²vaj¼ v jodometrii? 

............................................................................................................................................. 

............................................................................................................................................. 

M¹ģe jodometrick§ titr§cia prebiehaŠ aj v alkalickom prostred²? 

............................................................................................................................................. 

............................................................................................................................................. 

Ak® z§kladn® l§tky sa pouģ²vaj¼ v jodometrii? 

............................................................................................................................................. 

............................................................................................................................................. 

AkĨ sp¹sob titr§cie sa pouģ²va najļastejġie v jodometrii a preļo? 

............................................................................................................................................. 

............................................................................................................................................. 
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Nap²ġte reakciu jodidu draseln®ho s jodiļnanom draselnĨm v kyslom prostred². 

............................................................................................................................................. 

............................................................................................................................................. 

Vysvetlite princ²p jodometrick®ho stanovenia medi. 

............................................................................................................................................. 

............................................................................................................................................. 

Ak§ reakcia sa vyuģ²va pri jodometrickom stanoven² formaldehydu. 

............................................................................................................................................. 

............................................................................................................................................. 

Navrhnite postup, ako by ste stanovili etanol jodometrickou titr§ciou. 

............................................................................................................................................. 

............................................................................................................................................. 

Pomocou internetov®ho prehliadaļa vyhŎadajte inform§cie o jodiļnane draselnom. 

............................................................................................................................................. 

............................................................................................................................................. 

Vypoļ²tajte koncentr§ciu roztoku j·du, ktorĨ vznikol rozpusten²m 0,2345 g KIO3 a 5 g 

jodidu draseln®ho vo vode s pr²davkom 2 ml koncentrovanej kyseliny chl·rovod²kovej 

a doplnen²m na vĨslednĨ objem 250 ml. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 
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Vypoļ²tajte koncentr§ciu odmern®ho roztoku j·du, keŅ na titr§ciou 50,0 ml 

ġtandardizovan®ho roztoku tios²ranu sodn®ho s koncentr§ciou 0,232 mol/l bola spotreba 

34,5 ml. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

 

Vysvetlite, na akom princ²pe je zaloģen§ aplik§cia ġkrobov®ho mazu na indik§ciu 

ekvivalentn®ho bodu v jodometrii. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

                 

Obr. 3 Uk§ģka ġtrukt¼ry amyl·zy so zabudovanĨm 
-

3I  ani·nom a zafarbenia roztoku 
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Sebahodnotenie ģiaka: 

1. Pozn§m najd¹leģitejġie odmern® roztoky a indik§tory v jodometrii. 

 ĆNO    ĻIASTOĻNE    NIE, potrebujem zopakovaŠ 

 (spr§vnu odpoveŅ podļiarknite) 

2. Som schopnĨ/schopn§ spr§vne  realizovaŠ spªtn¼ jodometrick¼ titr§ciu. 

 ĆNO    ĻIASTOĻNE    NIE, potrebujem zopakovaŠ 

 (spr§vnu odpoveŅ podļiarknite) 

3. Dok§ģem vypoļ²taŠ vĨsledok titr§cie. 

 ĆNO    ĻIASTOĻNE    NIE, potrebujem zopakovaŠ 

 (spr§vnu odpoveŅ podļiarknite) 

4. Ak® chyby v pracovnej ļinnosti som urobil/a poļas vyuļovac²ch dn²? 

............................................................................................................................................. 

............................................................................................................................................. 

 

Hodnotenie pedagogick®ho zamestnanca ġkoly: 

............................................................................................................................................. 

............................................................................................................................................. 
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N§zov tematick®ho celku: 10 Fyzik§lno-chemick® met·dy kontroly vĨrobnĨch 

procesov a ich porovnanie s vĨsledkami chemickej analĨzy             1 deŔ 

N§zov t®my:        10.1Potenciometrick® stanovenie ï pr²prava tlmivĨch 

roztokov, meranie pH 

 

Ciele vyuļovania: VykonaŠ stanovenie l§tky potenciometrickou met·dou  

   Vypoļ²taŠ mnoģstvo stanovovanej l§tky vo vzorke 

 

Teoretick® vĨchodisk§ / Postup nadob¼dania zruļnost²: 

Ļo je potenciometria a na ļo sa pouģ²va? 

................................................................................................................................. 

................................................................................................................................. 

Ako vznik§ potenci§l elektr·dy? 

................................................................................................................................. 

................................................................................................................................. 

Ļo s¼ elektr·dy I. a II. druhu, oxidaļno-redukļn® a oxidov®? 

................................................................................................................................. 

................................................................................................................................. 

Ļo s¼ indikaļn® a referenļn® elektr·dy? 

................................................................................................................................. 

................................................................................................................................. 

Ako sa oġetruj¼ a uchov§vaj¼ jednotliv® elektr·dy? 

................................................................................................................................. 

................................................................................................................................. 
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Ak® s¼ z§sady pr§ce so sklenenou elektr·dou? 

................................................................................................................................. 

................................................................................................................................. 

AkĨ je princ²p elektrometrick®ho merania pH a ako sa rob² meranie? 

................................................................................................................................. 

................................................................................................................................. 

Nap²ġte vzŠah na vĨpoļet pH 

................................................................................................................................. 

................................................................................................................................. 

AkĨ je princ²p potenciometrick®ho stanovenia pH? 

................................................................................................................................. 

................................................................................................................................. 

Ļo je tlmivĨ roztok a na ļo sa pouģ²va? 

................................................................................................................................. 

................................................................................................................................. 

Ak® z§kladn® typy tlmivĨch roztokov pozn§te? 

................................................................................................................................. 

................................................................................................................................. 
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Obr. 4 Uk§ģka potenciometrickej titraļnej krivky a met·dy dotyļn²c 

 

Obr. 5 Uk§ģka ġtandardnej vod²kovej elektr·dy 
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Sebahodnotenie ģiaka: 

1. Pozn§m najd¹leģitejġie tlmiv® roztoky a ich zloģenie. 

 ĆNO    ĻIASTOĻNE    NIE, potrebujem zopakovaŠ 

 (spr§vnu odpoveŅ podļiarknite) 

2. Som schopnĨ/schopn§ spr§vne realizovaŠ meranie pH sklenenou elektr·dou. 

 ĆNO    ĻIASTOĻNE    NIE, potrebujem zopakovaŠ 

 (spr§vnu odpoveŅ podļiarknite) 

3. Dok§ģem vypoļ²taŠ pH z potenci§lu elektr·dy. 

 ĆNO    ĻIASTOĻNE    NIE, potrebujem zopakovaŠ 

 (spr§vnu odpoveŅ podļiarknite) 

4. Ak® chyby v pracovnej ļinnosti som urobil/a poļas vyuļovac²ch dn²? 

................................................................................................................................. 

................................................................................................................................. 

 

Hodnotenie pedagogick®ho zamestnanca ġkoly: 

................................................................................................................................. 

................................................................................................................................. 
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N§zov tematick®ho celku: 11 Fyzik§lno-chemick® met·dy kontroly vĨrobnĨch 

procesov a ich porovnanie s vĨsledkami chemickej analĨzy   1 deŔ 

N§zov t®my:                     11.1Potenciometrick® stanovenie ï stanovenie jednosĨtnej 

slabej a silnej kyseliny, stanovenie viacsĨtnej kyseliny   

 

Ciele vyuļovania: VykonaŠ stanovenie l§tky potenciometrickou met·dou  

   Vypoļ²taŠ mnoģstvo stanovovanej l§tky vo vzorke 

 

Teoretick® vĨchodisk§ / Postup nadob¼dania zruļnost²: 

Ļo je potenciometria a na ļo sa pouģ²va? 

................................................................................................................................. 

................................................................................................................................. 

Ako vznik§ potenci§l elektr·dy? 

................................................................................................................................. 

................................................................................................................................. 

Ļo s¼ elektr·dy I. a II. Druhu, oxidaļno-redukļn® a oxidov®? 

................................................................................................................................. 

................................................................................................................................. 

Ļo s¼ indikaļn® a referenļn® elektr·dy? 

................................................................................................................................. 

................................................................................................................................. 

Ļo je potenciometrick§ titr§cia? 

................................................................................................................................. 

................................................................................................................................. 
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Z ļoho sa sklad§ zariadenie pre potenciometrick¼ titr§ciu? 

................................................................................................................................. 

................................................................................................................................. 

Ļo s¼ soŎn® most²ky a ako sa pouģ²vaj¼? 

................................................................................................................................. 

................................................................................................................................. 

Ako sa zisŠuje spotreba odmern®ho roztoku pri potenciometrickej titr§cii? 

................................................................................................................................. 

................................................................................................................................. 

Ako sa rob² potenciometrick§ titr§cia? 

................................................................................................................................. 

................................................................................................................................. 

Ļo je inflexnĨ bod? 

................................................................................................................................. 

................................................................................................................................. 

Ak® elektr·dy sa pouģ²vaj¼ pri potenciometrickĨch, redoxnĨch a zr§ģac²ch titr§ci§ch? 

................................................................................................................................. 

................................................................................................................................. 

Ak® s¼ vĨhody a nevĨhody potenciometrickej titr§cie? 

................................................................................................................................. 

................................................................................................................................. 
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Za akĨch podmienok sa vykon§va potenciometrick§ titr§cia v nevodnĨch prostrediach? 

................................................................................................................................. 

................................................................................................................................. 

................................................................................................................................. 

AkĨ je rozdiel medzi titraļnou a derivaļnou krivkou? Nakreslite. 

................................................................................................................................. 

................................................................................................................................. 

 

 

 

 

 

 

 

Ako sa oġetruj¼ a uchov§vaj¼ jednotliv® elektr·dy? 

................................................................................................................................. 

................................................................................................................................. 

Graficky zn§zornite vyhodnotenie potenciometrickej krivky priamkovou met·dou 

................................................................................................................................. 

................................................................................................................................. 
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AkĨ je rozdiel medzi poloļl§nkom a galvanickĨm ļl§nkom? 

................................................................................................................................. 

................................................................................................................................. 

Ļo s¼ i·novoselekt²vne elektr·dy? AkĨ je ich vĨznam? 

................................................................................................................................. 

................................................................................................................................. 

 

AkĨ je princ²p potenciometrickĨch titr§ci²? Ak® maj¼ vĨhody oproti vizu§lnym 

odmernĨm met·dam? 

................................................................................................................................. 

................................................................................................................................. 
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Sebahodnotenie ģiaka: 

1. Pozn§m najd¹leģitejġie ļasti zariadenia na potenciometrick¼ titr§ciu. 

 ĆNO    ĻIASTOĻNE    NIE, potrebujem zopakovaŠ 

 (spr§vnu odpoveŅ podļiarknite) 

2. Som schopnĨ/schopn§ spr§vne realizovaŠ potenciometrick¼ titr§ciu. 

 ĆNO    ĻIASTOĻNE    NIE, potrebujem zopakovaŠ 

 (spr§vnu odpoveŅ podļiarknite) 

3. Dok§ģem spracovaŠ titraļn¼ krivku a vypoļ²taŠ vĨsledok. 

 ĆNO    ĻIASTOĻNE    NIE, potrebujem zopakovaŠ 

 (spr§vnu odpoveŅ podļiarknite) 

4. Ak® chyby v pracovnej ļinnosti som urobil/a poļas vyuļovac²ch dn²? 

................................................................................................................................. 

................................................................................................................................. 

 

Hodnotenie pedagogick®ho zamestnanca ġkoly: 

................................................................................................................................. 

................................................................................................................................. 
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N§zov tematick®ho celku: 12 Fyzik§lno-chemick® met·dy kontroly vĨrobnĨch 

procesov a ich porovnanie s vĨsledkami chemickej analĨzy   1deŔ 

N§zov t®my:                     12.1 Potenciometrick® stanovenie ï stanovenie halogenidov 

vedŎa seba 

   

Ciele vyuļovania: VykonaŠ stanovenie l§tky potenciometrickou met·dou  

   Vypoļ²taŠ mnoģstvo stanovovanej l§tky vo vzorke 

 

Teoretick® vĨchodisk§ / Postup nadob¼dania zruļnost²: 

Ļo je potenciometria a na ļo sa pouģ²va? 

................................................................................................................................. 

................................................................................................................................. 

Ako vznik§ potenci§l elektr·dy? 

................................................................................................................................. 

................................................................................................................................. 

Ļo s¼ elektr·dy I. a II. druhu, oxidaļno-redukļn® a oxidov®? 

................................................................................................................................. 

................................................................................................................................. 

Ļo s¼ indikaļn® a referenļn® elektr·dy? 

................................................................................................................................. 

................................................................................................................................. 

Ako sa oġetruj¼ a uchov§vaj¼ jednotliv® elektr·dy? 

................................................................................................................................. 

................................................................................................................................. 
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Ļo je potenciometrick§ titr§cia? 

................................................................................................................................. 

................................................................................................................................. 

Z ļoho sa sklad§ zariadenie pre potenciometrick¼ titr§ciu? 

................................................................................................................................. 

................................................................................................................................. 

Ako sa rob² potenciometrick§ titr§cia? 

................................................................................................................................. 

................................................................................................................................. 

AkĨ je rozdiel medzi titraļnou a derivaļnou krivkou? 

................................................................................................................................. 

................................................................................................................................. 

Ļo je inflexnĨ bod? 

................................................................................................................................. 

................................................................................................................................. 

Ak® elektr·dy sa pouģ²vaj¼ pri potenciometrickĨch, redoxnĨch a zr§ģac²ch titr§ci§ch? 

................................................................................................................................. 

................................................................................................................................. 

Ak® s¼ vĨhody a nevĨhody potenciometrickej titr§cie? 

................................................................................................................................. 

................................................................................................................................. 
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Sebahodnotenie ģiaka: 

1. Pozn§m najd¹leģitejġie ļasti zariadenia na potenciometrick¼ titr§ciu. 

 ĆNO    ĻIASTOĻNE    NIE, potrebujem zopakovaŠ 

 (spr§vnu odpoveŅ podļiarknite) 

2. Som schopnĨ/schopn§ spr§vne pracovaŠ s i·nselekt²vnou elektr·dou. 

 ĆNO    ĻIASTOĻNE    NIE, potrebujem zopakovaŠ 

 (spr§vnu odpoveŅ podļiarknite) 

3. Dok§ģem spracovaŠ titraļn¼ krivku a vypoļ²taŠ vĨsledok. 

 ĆNO    ĻIASTOĻNE    NIE, potrebujem zopakovaŠ 

 (spr§vnu odpoveŅ podļiarknite) 

4. Ak® chyby v pracovnej ļinnosti som urobil/a poļas vyuļovac²ch dn²? 

................................................................................................................................. 

................................................................................................................................. 

 

Hodnotenie pedagogick®ho zamestnanca ġkoly: 

................................................................................................................................. 

................................................................................................................................. 
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N§zov tematick®ho celku: 13 Fyzik§lno-chemick® met·dy kontroly vĨrobnĨch 

procesov a ich porovnanie s vĨsledkami chemickej analĨzy   1 deŔ 

N§zov t®my:       13.1 Konduktometrick® stanovenie  - stanovenie siln®ho 

elektrolytu   /   Stanovenie viacsĨtnej kyseliny 

 

Ciele vyuļovania: VykonaŠ stanovenie l§tky konduktometrickou met·dou  

   Vypoļ²taŠ mnoģstvo stanovovanej l§tky vo vzorke 

 

Teoretick® vĨchodisk§ / Postup nadob¼dania zruļnost²: 

Definujte odporov¼ kapacitu vodivostn®ho ļl§nku. Ako sa stanov² jej hodnota? 

................................................................................................................................. 

................................................................................................................................. 

Ļo je vodivostnĨ ļl§nok? Nakreslite jeho sch®mu 

................................................................................................................................. 

................................................................................................................................. 

 

 

 

 

 

Ako moģno vypoļ²taŠ odpor meran®ho roztoku pri vĨchylkovej met·de merania 

vodivosti elektrolytov? 

................................................................................................................................. 

................................................................................................................................. 
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AkĨ tvar maj¼ grafick® zn§zornenia z§vislosti ġpecifickej vodivosti od koncentr§cie 

elektrolytu? 

................................................................................................................................. 

................................................................................................................................. 

AkĨ vplyv na presnosŠ stanovenia pri konduktometrickĨch titr§ci§ch m§ zmena 

objemu? 

................................................................................................................................. 

................................................................................................................................. 

Vysvetlite priebeh titraļnej krivky silnej a slabej kyseliny 

................................................................................................................................. 

 

 

 

 

 

Preļo je titraļn§ krivka kyseliny octovej na zaļiatku obl¼kovito zakriven§? 

................................................................................................................................. 

................................................................................................................................. 

Preļo sa na titraļnej krivky pri zr§ģac²ch reakci§ch vodivosŠ aģ do bodu ekvivalencia 

takmer nemen²? 

................................................................................................................................. 
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Sebahodnotenie ģiaka: 

1. Pozn§m najd¹leģitejġie ļasti zariadenia na konduktometrick® meranie. 

 ĆNO    ĻIASTOĻNE    NIE, potrebujem zopakovaŠ 

 (spr§vnu odpoveŅ podļiarknite) 

2. Som schopnĨ/schopn§ spr§vne pracovaŠ s konduktometrom. 

 ĆNO    ĻIASTOĻNE    NIE, potrebujem zopakovaŠ 

 (spr§vnu odpoveŅ podļiarknite) 

3. Dok§ģem spracovaŠ kalibraļn¼  krivku a vypoļ²taŠ vĨsledok. 

 ĆNO    ĻIASTOĻNE    NIE, potrebujem zopakovaŠ 

 (spr§vnu odpoveŅ podļiarknite) 

4. Ak® chyby v pracovnej ļinnosti som urobil/a poļas vyuļovac²ch dn²? 

................................................................................................................................. 

................................................................................................................................. 

 

Hodnotenie pedagogick®ho zamestnanca ġkoly: 

................................................................................................................................. 

................................................................................................................................. 
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N§zov tematick®ho celku: 14 Fyzik§lno-chemick® met·dy kontroly vĨrobnĨch 

procesov a ich porovnanie s vĨsledkami chemickej analĨzy   1 deŔ 

N§zov t®my:          14.1 Konduktometrick® stanovenie ï stanovenie disociaļnej 

konġtanty slab®ho elektrolytu   

 

Ciele vyuļovania: VykonaŠ stanovenie l§tky konduktometrickou met·dou  

   Vypoļ²taŠ mnoģstvo stanovovanej l§tky vo vzorke 

Teoretick® vĨchodisk§ / Postup nadob¼dania zruļnost²: 

Definujte elektrolyty a rozdeŎte ich podŎa sily 

................................................................................................................................. 

................................................................................................................................. 

UveŅte pr²klady slabĨch elektrolytov (kysel²n) 

................................................................................................................................. 

................................................................................................................................. 

Nap²ġte vġeobecn¼ rovnicu disoci§cie slabej kyseliny HA 

................................................................................................................................. 

................................................................................................................................. 

Definujte i·nov¼ silu roztoku 

................................................................................................................................. 

................................................................................................................................. 

Nap²ġte vzŠah na vĨpoļet vodivosti G vodiļa 

................................................................................................................................. 

................................................................................................................................. 
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Ļo je stupeŔ elektrolytickej disoci§cie? 

................................................................................................................................. 

................................................................................................................................. 

Ļ²m sa l²ġi vedenie elektrick®ho pr¼du vodiļmi I. a II. druhu? 

................................................................................................................................. 

................................................................................................................................. 

Definujte konduktivitu a mol§rnu vodivosŠ elektrolytu a uveŅte ich jednotky v SI 

................................................................................................................................. 

................................................................................................................................. 

Ļo je odporov§ kapacita vodivostnej n§dobky a ako sa stanovuje? 

................................................................................................................................. 

................................................................................................................................. 

Definujte disociaļn¼ konġtantu slabej kyseliny 

................................................................................................................................. 

................................................................................................................................ 

Naznaļte postup urļenia KHA z nameranĨch  hodn¹t vodivost² roztokov kyseliny 

octovej 

................................................................................................................................. 

................................................................................................................................. 
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Preļo sa pouģ²va pri meran² vodivosti elektrolytov striedavĨ pr¼d? 

................................................................................................................................. 

................................................................................................................................. 

AkĨ vplyv m§ zmena teploty na vodivosŠ? 

................................................................................................................................. 

................................................................................................................................. 

 

 

 

Obr. 6  Sch®ma sklenenĨch vodivostnĨch elektr·d 
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Sebahodnotenie ģiaka: 

1. Pozn§m spr§vny sp¹sob pouģ²vania vodivostnej cely. 

 ĆNO    ĻIASTOĻNE    NIE, potrebujem zopakovaŠ 

 (spr§vnu odpoveŅ podļiarknite) 

2. Som schopnĨ/schopn§ realizovaŠ merania k stanoveniu dissociaļnej konġtanty. 

 ĆNO    ĻIASTOĻNE    NIE, potrebujem zopakovaŠ 

 (spr§vnu odpoveŅ podļiarknite) 

3. Dok§ģem spracovaŠ titraļn¼ krivku a vypoļ²taŠ vĨsledok. 

 ĆNO    ĻIASTOĻNE    NIE, potrebujem zopakovaŠ 

 (spr§vnu odpoveŅ podļiarknite) 

4. Ak® chyby v pracovnej ļinnosti som urobil/a poļas vyuļovac²ch dn²? 

................................................................................................................................. 

................................................................................................................................. 

 

Hodnotenie pedagogick®ho zamestnanca ġkoly: 

................................................................................................................................. 

................................................................................................................................. 
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N§zov tematick®ho celku: 15 Fyzik§lno-chemick® met·dy kontroly vĨrobnĨch 

procesov a ich porovnanie s vĨsledkami chemickej analĨzy   1 deŔ 

N§zov t®my:        15.1 Refraktometrick® stanovenie ï stanovenie mol§rnej 

refrakcie ïCH2- skupiny acyklickĨch zl¼ļen²n    

 

Ciele vyuļovania: StanoviŠ l§tku refraktometricky 

    VyjadriŠ vĨsledok v r¹znych jednotk§ch 

 

Teoretick® vĨchodisk§ / Postup nadob¼dania zruļnost²: 

K akĨm javom doch§dza pri prechode sveteln®ho l¼ļa z jedn®ho prostredia do 

druh®ho? 

................................................................................................................................. 

................................................................................................................................. 

Ako je definovanĨ index lomu? 

................................................................................................................................. 

................................................................................................................................. 

Ako je definovan§ mol§rna refrakcia? V akĨch jednotk§ch sa ud§va? 

................................................................................................................................. 

................................................................................................................................. 

Kedy doch§dza k lomu svetla? 

................................................................................................................................. 

................................................................................................................................. 

................................................................................................................................ 

 



Modern® vzdel§vanie pre vedomostn¼ spoloļnosŠ/Projekt je spolufinancovanĨ zo zdrojov EĐ 

 

 
 

 

 
Ġt§tny inġtit¼t odborn®ho vzdel§vania, Bellova 54/A, 837 63 Bratislava 

N§rodnĨ projekt: Rozvoj stredn®ho odborn®ho vzdel§vania 
K·d ITMS projektu: 26110130548, CieŎ: Konvergencia 

70 
 

 

Ļo znamen§, ģe mol§rna refrakcia je adit²vna veliļina? 

................................................................................................................................. 

................................................................................................................................. 

Ako vypoļ²tate mol§rnu refrakciu ïCH2ī skupiny alifatick®ho reŠazca? 

................................................................................................................................. 

................................................................................................................................. 

AkĨ je princ²p refraktometrie? 

................................................................................................................................. 

................................................................................................................................. 

Ktor® z§kony platia pre refraktometriu? 

................................................................................................................................. 

................................................................................................................................. 

Ļo je medznĨ uhol? 

................................................................................................................................. 

................................................................................................................................. 

Ļo s¼ kompenz§tory? 

................................................................................................................................. 

................................................................................................................................. 

AkĨ je vplyv teploty a koncentr§cie na index lomu? 

................................................................................................................................. 

................................................................................................................................. 
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Ļo je ġpecifick§ refrakcia? 

................................................................................................................................. 

................................................................................................................................. 

Ako sa rozdeŎuj¼ refraktometre? 

................................................................................................................................. 

................................................................................................................................. 

Op²ġte Abbeho refraktometer 

................................................................................................................................. 

................................................................................................................................. 

Na ļo sa pouģ²vaj¼ ruļn® refraktometre? 

................................................................................................................................. 

................................................................................................................................. 

Ako sa oġetruj¼ refraktometre? 

................................................................................................................................. 

................................................................................................................................. 

 

Obr. 7 RuļnĨ refraktometer 
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Obr. 8 Abbeho refraktometer 

         

 

Obr. 9 Prechod svetla rozhran²m 
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Sebahodnotenie ģiaka: 

1. Pozn§m spr§vny sp¹sob pouģ²vania refraktometa. 

 ĆNO    ĻIASTOĻNE    NIE, potrebujem zopakovaŠ 

 (spr§vnu odpoveŅ podļiarknite) 

2. Som schopnĨ/schopn§ realizovaŠ merania indexu lomu. 

 ĆNO    ĻIASTOĻNE    NIE, potrebujem zopakovaŠ 

 (spr§vnu odpoveŅ podļiarknite) 

3. Dok§ģem vypoļ²taŠ mol§rnu refrakciu. 

 ĆNO    ĻIASTOĻNE    NIE, potrebujem zopakovaŠ 

 (spr§vnu odpoveŅ podļiarknite) 

4. Ak® chyby v pracovnej ļinnosti som urobil/a poļas vyuļovac²ch dn²? 

................................................................................................................................. 

................................................................................................................................. 

 

Hodnotenie pedagogick®ho zamestnanca ġkoly: 

................................................................................................................................. 

................................................................................................................................. 
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N§zov tematick®ho celku: 16 Fyzik§lno-chemick® met·dy kontroly vĨrobnĨch 

procesov a ich porovnanie s vĨsledkami chemickej analĨzy   1 deŔ 

N§zov t®my:        16.1Refraktometrick® stanovenie ï stanovenie koncentr§cie 

sachar·zy met·dou kalibraļnej krivky   

 

Ciele vyuļovania: StanoviŠ l§tku refraktometricky 

    VyjadriŠ vĨsledok v r¹znych jednotk§ch 

Teoretick® vĨchodisk§ / Postup nadob¼dania zruļnost²: 

K akĨm javom doch§dza pri prechode sveteln®ho l¼ļa z jedn®ho prostredia do druh®ho? 

................................................................................................................................. 

................................................................................................................................. 

Ako je definovan§ mol§rna a ġpecifick§ refrakcia? 

................................................................................................................................. 

................................................................................................................................. 

Ļo vyjadruje pravidlo aditivity pre mol§rnu resp. ġpecifick¼ refrakciu zmesi? 

................................................................................................................................. 

................................................................................................................................. 

Ako vypoļ²tame hmotnostn® zlomky zloģiek zmesi alkoholov? 

................................................................................................................................. 

................................................................................................................................. 

Ako vypoļ²tame aritmetickĨ priemer a smerodajn¼ odchĨlku? 

................................................................................................................................. 

................................................................................................................................. 
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Vysvetlite princ²p Abb®ho refraktometra 

................................................................................................................................. 

................................................................................................................................. 

Ļo je kalibraļn§ krivka? 

................................................................................................................................. 

................................................................................................................................. 

Nakreslite sch®mu Abb®ho refraktometra a pomenujte jednotliv® ļasti 

................................................................................................................................. 

................................................................................................................................. 

 

 

 

 

 

 

 

 

 

 

 

 

 



Modern® vzdel§vanie pre vedomostn¼ spoloļnosŠ/Projekt je spolufinancovanĨ zo zdrojov EĐ 

 

 
 

 

 
Ġt§tny inġtit¼t odborn®ho vzdel§vania, Bellova 54/A, 837 63 Bratislava 

N§rodnĨ projekt: Rozvoj stredn®ho odborn®ho vzdel§vania 
K·d ITMS projektu: 26110130548, CieŎ: Konvergencia 

76 
 

 

Sebahodnotenie ģiaka: 

1. Pozn§m spr§vny sp¹sob pouģ²vania refraktometa. 

 ĆNO    ĻIASTOĻNE    NIE, potrebujem zopakovaŠ 

 (spr§vnu odpoveŅ podļiarknite) 

2. Som schopnĨ/schopn§ pripraviŠ kalibraļn® roztoky. 

 ĆNO    ĻIASTOĻNE    NIE, potrebujem zopakovaŠ 

 (spr§vnu odpoveŅ podļiarknite) 

3. Dok§ģem zostrojiŠ a vyhodnotiŠ kalibraļn¼ krivku. 

 ĆNO    ĻIASTOĻNE    NIE, potrebujem zopakovaŠ 

 (spr§vnu odpoveŅ podļiarknite) 

4. Ak® chyby v pracovnej ļinnosti som urobil/a poļas vyuļovac²ch dn²? 

................................................................................................................................. 

................................................................................................................................. 

 

Hodnotenie pedagogick®ho zamestnanca ġkoly: 

................................................................................................................................. 

................................................................................................................................. 
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N§zov tematick®ho celku: 17 Fyzik§lno-chemick® met·dy kontroly vĨrobnĨch 

procesov a ich porovnanie s vĨsledkami chemickej analĨzy   1deŔ 

N§zov t®my:       17.1 Polarimetrick® stanovenie ï stanovenie ġpecifickej 

ot§ļavosti opticky akt²vnych l§tok   

 

Ciele vyuļovania: StanoviŠ l§tku polarimetricky 

    VyjadriŠ vĨsledok v r¹znych jednotk§ch 

 

Teoretick® vĨchodisk§ / Postup nadob¼dania zruļnost²: 

Ļo je polarimetria? 

................................................................................................................................. 

................................................................................................................................. 

Ak® vlastnosti m§ opticky akt²vna l§tka? 

................................................................................................................................. 

................................................................................................................................. 

AkĨ je rozdiel medzi svetlom polarizovanĨm a nepolarizovanĨm? 

................................................................................................................................. 

................................................................................................................................. 

Ļo je asymetrickĨ uhl²k? 

................................................................................................................................. 

................................................................................................................................. 

Ļo je Nikolov hranol? 

................................................................................................................................. 

................................................................................................................................. 
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AkĨ je rozdiel medzi nikolom a GlanovĨm-ThompsonovĨm hranolom? 

................................................................................................................................. 

................................................................................................................................. 

Od ļoho z§vis² optick§ ot§ļavosŠ l§tok? 

................................................................................................................................. 

................................................................................................................................. 

Ļo je mutarot§cia a rotaļn§ disperzia? 

................................................................................................................................. 

................................................................................................................................. 

Ako sa definuje a ako sa vypoļ²ta ġpecifick§ ot§ļavosŠ? 

................................................................................................................................. 

................................................................................................................................. 

AkĨ je princ²p polarimetra? 

................................................................................................................................. 

................................................................................................................................. 

Ļo s¼ poltieŔov® polarimetre? 

................................................................................................................................. 

................................................................................................................................. 

Ako sa rob² kontrola nulov®ho bodu pr²stroja? 

................................................................................................................................. 

................................................................................................................................. 
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Obr. 10 Vznik polarizovan®ho svetla 

 

Obr. 11 Princ²p polarimetrie 
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Sebahodnotenie ģiaka: 

1. Pozn§m spr§vny sp¹sob pouģ²vania polarimetra. 

 ĆNO    ĻIASTOĻNE    NIE, potrebujem zopakovaŠ 

 (spr§vnu odpoveŅ podļiarknite) 

2. Som schopnĨ/schopn§ pripraviŠ vzorky na meranie a nastaviŠ nulovĨ bod. 

 ĆNO    ĻIASTOĻNE    NIE, potrebujem zopakovaŠ 

 (spr§vnu odpoveŅ podļiarknite) 

3. Dok§ģem  spracovaŠ a vyhodnotiŠ nameran® ¼daje. 

 ĆNO    ĻIASTOĻNE    NIE, potrebujem zopakovaŠ 

 (spr§vnu odpoveŅ podļiarknite) 

 

4. Ak® chyby v pracovnej ļinnosti som urobil/a poļas vyuļovac²ch dn²? 

................................................................................................................................. 

................................................................................................................................. 

 

Hodnotenie pedagogick®ho zamestnanca ġkoly: 

................................................................................................................................. 

................................................................................................................................. 
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N§zov tematick®ho celku: 18 Fyzik§lno-chemick® met·dy kontroly vĨrobnĨch 

procesov a ich porovnanie s vĨsledkami chemickej analĨzy   1 deŔ 

N§zov t®my:                     18.1 Polarimetrick® stanovenie ï stanovenie rĨchlostnej 

konġtanty inverzie sachar·zy   

 

Ciele vyuļovania: StanoviŠ l§tku polarimetricky 

    VyjadriŠ vĨsledok v r¹znych jednotk§ch 

 

Teoretick® vĨchodisk§ / Postup nadob¼dania zruļnost²: 

Ļo je polarizovan® svetlo? 

................................................................................................................................. 

................................................................................................................................. 

AkĨm sp¹sobom moģno polarizovaŠ p¹vodne nepolarizovan® svetlo? 

................................................................................................................................. 

................................................................................................................................. 

Ļo je ġpecifick§ ot§ļavosŠ? Ako sa experiment§lne stanovuje? 

................................................................................................................................. 

................................................................................................................................. 

AkĨ je princ²p ļinnosti polarimetra? Ako vyhodnot²me  ? 

................................................................................................................................. 

................................................................................................................................. 

................................................................................................................................. 
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Sebahodnotenie ģiaka: 

1. Pozn§m spr§vny sp¹sob pouģ²vania polarimetra. 

 ĆNO    ĻIASTOĻNE    NIE, potrebujem zopakovaŠ 

 (spr§vnu odpoveŅ podļiarknite) 

2. Som schopnĨ/schopn§ pripraviŠ vzorky na meranie a nastaviŠ nulovĨ bod. 

 ĆNO    ĻIASTOĻNE    NIE, potrebujem zopakovaŠ 

 (spr§vnu odpoveŅ podļiarknite) 

3. Dok§ģem  spracovaŠ a vyhodnotiŠ nameran® ¼daje. 

 ĆNO    ĻIASTOĻNE    NIE, potrebujem zopakovaŠ 

 (spr§vnu odpoveŅ podļiarknite) 

4. Ak® chyby v pracovnej ļinnosti som urobil/a poļas vyuļovac²ch dn²? 

................................................................................................................................. 

................................................................................................................................. 

 

Hodnotenie pedagogick®ho zamestnanca ġkoly: 

................................................................................................................................. 

................................................................................................................................. 
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N§zov tematick®ho celku: 19 Fyzik§lno-chemick® met·dy kontroly vĨrobnĨch 

procesov a ich porovnanie s vĨsledkami chemickej analĨzy   1 deŔ 

N§zov t®my:                     19.1 Spektrofotometrick® stanovenie ï meranie spektier, 

identifik§cia farb²v 

 

   

Ciele vyuļovania: OdmeraŠ priebeh absorpļn®ho spektra 

StanoviŠ l§tku spektrofotometricky 

 

Teoretick® vĨchodisk§ / Postup nadob¼dania zruļnost²: 

Definujte spektrofotometriu ako analytick¼ met·du 

................................................................................................................................. 

................................................................................................................................. 

Nakreslite z§kladn¼ sch®mu spektrofotometra a pomenujte jednotliv® ļasti 

................................................................................................................................. 

................................................................................................................................. 
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Nap²ġte vzŠah na Lambertov-Beerov z§kon 

................................................................................................................................. 

................................................................................................................................. 

Ļo je mol§rny absorpļnĨ koeficient? 

................................................................................................................................. 

................................................................................................................................. 

Ļo je vlnov§ dŌģka? 

................................................................................................................................. 

................................................................................................................................. 

Vymenujte farby vo viditeŎnej oblasti spektra, zaļnite od najkratġ²ch vlnovĨch dŌģok 

................................................................................................................................. 

................................................................................................................................. 

Ļo je spektrum? 

................................................................................................................................. 

................................................................................................................................. 

Ļo je rezonanļn§ vlnov§ dŌģka a op²ġte ako sa urļuje 

................................................................................................................................. 

................................................................................................................................. 

Ļo je kompatibilita farieb? 

................................................................................................................................. 

................................................................................................................................. 
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Nakreslite uk§ģkov® spektrum farebnej l§tky, ktor§ m§ tri rezonanļn® maxim§: 

1.) 350 nm s intenzitou 0,33     2.) 540 nm s intenzitou 0,65    3.) 610 s intenzitou 0,11  

 

 

 

 

 

 

 

 

 

Pomocou internetov®ho prehliadaļa vyhŎadajte inform§cie o vybranĨch 

potravin§rskych farbiv§ch:  Briliantov§ modr§, Tartraz²n, Azorub²n, nakreslite ich 

ġtrukt¼rne vzorce. 

................................................................................................................................. 

................................................................................................................................. 
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Vypoļ²tajte koŎko gramov jednotlivĨch farb²v potrebujete nav§ģiŠ na pr²pravu 100 ml 

roztoku s koncentr§ciou 0,01 mol/l 

................................................................................................................................. 

................................................................................................................................. 

................................................................................................................................. 

................................................................................................................................. 

 

Vypoļ²tajte akĨ objem z§kladn®ho roztoku dan®ho farbiva s koncentr§ciou 0,01 mol/l 

potrebujete odpipetovaŠ a doplniŠ na 50 ml, aby vĨsledn§ koncentr§cia farbiva bola 

0,005 mol/l. 

................................................................................................................................. 

................................................................................................................................. 

................................................................................................................................. 

................................................................................................................................. 

 

Vypoļ²tajte  mol§rny absorpļnĨ koeficient pre Tartraz²n, keŅ pri meran² v 1 cm kyvete 

roztok s koncentr§ciou 0,005 mol/l vykazoval absorbanciu 0,654. 

................................................................................................................................. 

................................................................................................................................. 
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Sebahodnotenie ģiaka: 

1. Pozn§m spr§vny sp¹sob pouģ²vania spektrofotometra. 

 ĆNO    ĻIASTOĻNE    NIE, potrebujem zopakovaŠ 

 (spr§vnu odpoveŅ podļiarknite) 

2. Som schopnĨ/schopn§ pripraviŠ z§sobn® roztoky a pracovn® roztoky. 

 ĆNO    ĻIASTOĻNE    NIE, potrebujem zopakovaŠ 

 (spr§vnu odpoveŅ podļiarknite) 

3. Dok§ģem  spracovaŠ a vyhodnotiŠ Lambertov-Beerov z§kon. 

 ĆNO    ĻIASTOĻNE    NIE, potrebujem zopakovaŠ 

 (spr§vnu odpoveŅ podļiarknite) 

4. Ak® chyby v pracovnej ļinnosti som urobil/a poļas vyuļovac²ch dn²? 

................................................................................................................................. 

................................................................................................................................. 

 

Hodnotenie pedagogick®ho zamestnanca ġkoly: 

................................................................................................................................. 

................................................................................................................................. 
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N§zov tematick®ho celku: 20 Fyzik§lno-chemick® met·dy kontroly vĨrobnĨch 

procesov a ich porovnanie s vĨsledkami chemickej analĨzy                        1 deŔ 

N§zov t®my:                    20.1 Spektrofotometrick® stanovenie  - stanovenie medi 

pomocou amoniaku 

 

   

Ciele vyuļovania: OdmeraŠ priebeh absorpļn®ho spektra 

StanoviŠ l§tku spektrofotometricky 

Teoretick® vĨchodisk§ / Postup nadob¼dania zruļnost²: 

Definujte spektrofotometriu ako analytick¼ met·du 

................................................................................................................................. 

................................................................................................................................. 

Nap²ġte vzŠah na Lambertov-Beerov z§kon 

................................................................................................................................. 

................................................................................................................................. 

Ļo je mol§rny absorpļnĨ koeficient? 

................................................................................................................................. 

................................................................................................................................. 

Preļo sa  m¹ze pouģ²vaŠ amoniak na stanovenie medi? 

................................................................................................................................. 

................................................................................................................................. 

Nap²ġte rovnicu reakcie, ktor§ vystihuje princ²p stanovenia medi. 

................................................................................................................................. 

................................................................................................................................. 
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Ak® in® ļinidlo by sa dalo pouģiŠ na stanovenie medi? 

................................................................................................................................. 

................................................................................................................................. 

Ļo je z§kladnĨ ġtandardnĨ roztok? 

................................................................................................................................. 

................................................................................................................................. 

Ļo je kalibraļnĨ roztok? 

................................................................................................................................. 

................................................................................................................................. 

Vypoļ²tajte, koŎko gramov pentahydr§tu s²ranu meŅnat®ho potrebujete na pr²pravu 

z§kladn®ho roztoku meŅnat®ho kati·nu s koncentr§ciou 0,1 mol/l. 

................................................................................................................................. 

................................................................................................................................. 

................................................................................................................................. 

Vypoļ²tajte, akĨ objem z§kladn®ho ġtandardn®ho roztoku potrebujete pipetovaŠ a 

doplniŠ na 100 ml, aby ste z²skali pracovnĨ roztok meŅnat®ho kati·nu s koncentr§ciou 

0,01 mol/l. 

................................................................................................................................. 

................................................................................................................................. 

................................................................................................................................. 

................................................................................................................................. 
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Vyjadrite vzŠah na vĨpoļet mol§rneho absorpļn®ho koeficienta. 

................................................................................................................................. 

................................................................................................................................. 

Vypoļ²tajte objem pracovn®ho roztoku s koncentr§ciou 0,01 mol/l, ktorĨ potrebujete 

pipetovaŠ a doplniŠ na 50 ml, aby ste z²skali kalibraļn® roztoky s koncentr§ciou  

                 a)  2.10-3 mol/l              b)  5.10-3 mol/l 

................................................................................................................................. 

................................................................................................................................. 

................................................................................................................................. 

................................................................................................................................. 

Vypoļ²tajte koncentr§ciu medi v roztoku, ktorĨ m§ priemern¼ absorbanciu 0,235 a 

hodnota mol§rneho absorpļn®ho koeficienta je 1562 l/ mol.cm. 

................................................................................................................................. 

................................................................................................................................. 

................................................................................................................................. 

................................................................................................................................. 

 

Ļo je absorpcia, transmisia, absorbancia, trasmitancia? 

................................................................................................................................. 

................................................................................................................................. 
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AkĨ je rozdiel medzi kolorimetriou, fotometriou a spektrofotometriou? 

................................................................................................................................. 

................................................................................................................................. 

Ļo s¼ monochrom§tory? 

................................................................................................................................. 

................................................................................................................................. 

Ako treba pracovaŠ s kyvetami? 

................................................................................................................................. 

................................................................................................................................. 

Ak® je poradie farieb v spektre? ak® vlastnosti m§ monochromatick® ģiarenie? 

................................................................................................................................. 

................................................................................................................................. 

 

Obr. 12. Usporiadanie dvojl¼ļov®ho spektrofotometra 
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Sebahodnotenie ģiaka: 

1. Pozn§m spr§vny sp¹sob pouģ²vania spektrofotometra. 

 ĆNO    ĻIASTOĻNE    NIE, potrebujem zopakovaŠ 

 (spr§vnu odpoveŅ podļiarknite) 

2. Som schopnĨ/schopn§ pripraviŠ z§sobn® roztoky a pracovn® roztoky. 

 ĆNO    ĻIASTOĻNE    NIE, potrebujem zopakovaŠ 

 (spr§vnu odpoveŅ podļiarknite) 

3. Dok§ģem  spracovaŠ a vyhodnotiŠ Lambertov-Beerov z§kon. 

 ĆNO    ĻIASTOĻNE    NIE, potrebujem zopakovaŠ 

 (spr§vnu odpoveŅ podļiarknite) 

 

4. Ak® chyby v pracovnej ļinnosti som urobil/a poļas vyuļovac²ch dn²? 

................................................................................................................................. 

................................................................................................................................. 

 

Hodnotenie pedagogick®ho zamestnanca ġkoly: 

................................................................................................................................. 

................................................................................................................................. 
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N§zov tematick®ho celku: 21 Fyzik§lno-chemick® met·dy kontroly vĨrobnĨch 

procesov a ich porovnanie s vĨsledkami chemickej analĨzy                    1 deŔ 

N§zov t®my:                    21.1Spektrofotometrick® stanovenie ï stanovenie ģeleza 

rodanidom 

 

   

Ciele vyuļovania: OdmeraŠ priebeh absorpļn®ho spektra 

StanoviŠ l§tku spektrofotometricky 

Teoretick® vĨchodisk§ / Postup nadob¼dania zruļnost²: 

Definujte spektrofotometriu ako analytick¼ met·du 

................................................................................................................................. 

................................................................................................................................. 

Nakreslite z§kladn¼ sch®mu spektrofotometra a pomenujte jednotliv® ļasti 

................................................................................................................................. 

................................................................................................................................. 

 

 

 

 

 

 

Nap²ġte vzŠah na Lambertov-Beerov z§kon 

................................................................................................................................. 

................................................................................................................................. 
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Ļo je mol§rny absorpļnĨ koeficient? 

................................................................................................................................. 

................................................................................................................................. 

Nap²ġte rovnicu reakcie, ktor§ vystihuje princ²p stanovenia ģeleza rodanidom 

................................................................................................................................. 

................................................................................................................................. 

Ak® in® ļinidlo by sa dalo pouģiŠ na stanovenie ģeleza? 

................................................................................................................................. 

................................................................................................................................. 

Ļo je z§kladnĨ ġtandardnĨ roztok? 

................................................................................................................................. 

................................................................................................................................. 

Ļo je kalibraļnĨ roztok? 

................................................................................................................................. 

................................................................................................................................. 

Ļo je kalibraļn§ krivka? 

................................................................................................................................. 

................................................................................................................................. 

Ļo je line§rna regresia a ako sa vyuģ²va pri stanovovan² l§tok? 

................................................................................................................................. 

................................................................................................................................. 
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Pomocou internetov®ho prehliadaļa vyhŎadajte inform§cie o l§tke nonahydr§t 

dusiļnanu ģelezit®ho 

................................................................................................................................. 

................................................................................................................................. 

................................................................................................................................. 

Vypoļ²tajte koŎko gramov nonahydr§tu dusiļnanu ģelezit®ho potrebujete na pr²pravu 

z§kladn®ho ġtandardn®ho roztoku Fe3+  v objeme 100 ml s koncentr§ciou 1000 mg/l. 

................................................................................................................................. 

................................................................................................................................. 

Vypoļ²tajte objem z§kladn®ho ġtandardn®ho roztoku Fe3+ s koncentr§ciou 1000 mg/l, 

ktorĨ potrebujete pipetovaŠ a doplniŠ na 250 ml, aby ste z²skali pracovnĨ roztok 

s koncentr§ciou 100 mg/l. 

................................................................................................................................. 

................................................................................................................................. 

Vypoļ²tajte objem pracovn®ho roztoku na pr²pravu 50 ml kalibraļnĨch roztokov 

s koncentr§ciami: 

Koncentr§cia Fe3+ 

(mg/l) 
0,5 1,0 2,0 4,0 6,0 8,0 10,0 

Objem prac.roztoku 

(ml) 

       

 

................................................................................................................................. 
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Ako vznik§ farebn® spektrum viditeŎn®ho ģiarenia? 

................................................................................................................................. 

................................................................................................................................. 

Ļo s¼ to jednol¼ļov® a dvojl¼ļov® fotometre? 

................................................................................................................................. 

................................................................................................................................. 

Ako sa zisŠuje koncentr§cia l§tky v roztoku? 

................................................................................................................................. 

................................................................................................................................. 

Ako sa zostroj² analytick§ krivka? 

................................................................................................................................. 

................................................................................................................................. 

Ļo vyjadruje analytick§ krivka? 

................................................................................................................................. 

................................................................................................................................. 

Ak® s¼ najļastejġie chyby pri fotometrickej pr§ci? 

................................................................................................................................. 

................................................................................................................................. 
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Sebahodnotenie ģiaka: 

1. Pozn§m spr§vny sp¹sob pouģ²vania spektrofotometra. 

 ĆNO    ĻIASTOĻNE    NIE, potrebujem zopakovaŠ 

 (spr§vnu odpoveŅ podļiarknite) 

2. Som schopnĨ/schopn§ pripraviŠ z§sobn® roztoky a pracovn® roztoky. 

 ĆNO    ĻIASTOĻNE    NIE, potrebujem zopakovaŠ 

 (spr§vnu odpoveŅ podļiarknite) 

3. Dok§ģem spracovaŠ a vyhodnotiŠ Lambertov-Beerov z§kon. 

 ĆNO    ĻIASTOĻNE    NIE, potrebujem zopakovaŠ 

 (spr§vnu odpoveŅ podļiarknite) 

4. Ak® chyby v pracovnej ļinnosti som urobil/a poļas vyuļovac²ch dn²? 

................................................................................................................................. 

................................................................................................................................. 

 

Hodnotenie pedagogick®ho zamestnanca ġkoly: 

................................................................................................................................. 

................................................................................................................................. 
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N§zov tematick®ho celku: 22 Fyzik§lno-chemick® met·dy kontroly vĨrobnĨch 

procesov a ich porovnanie s vĨsledkami chemickej analĨzy   1 deŔ 

N§zov t®my:       22.1Separaļn® met·dy ï ionexov§ chromatografia / stanovenie 

medi 

 

   

Ciele vyuļovania: OddeliŠ l§tku zo zmesi chromatografickou met·dou 

   SpracovaŠ vĨsledok stanovenia 

 

Teoretick® vĨchodisk§ / Postup nadob¼dania zruļnost²: 

Ionexov§ (i·novovĨmenn§) chromatografia 

Je urļen§ na separ§ciu i·nov a Ņalġ²ch nabitĨch ļast²c. Ļastice bez n§boja prech§dzaj¼ 

kol·nou bez zadrģania. Separ§cia sa uskutoļŔuje na i·nomeniļoch, ktor® maj¼ na 

svojom povrchu chemicky viazan® i·nov® skupiny a na nich s¼ elektrostatickĨmi silami 

viazan® opaļne nabit® protii·ny. Tieto protii·ny s¼ zhodn® s jednĨm z i·nov, ktor® 

tvoria mobiln¼ f§zu. Protii·n je pri separ§cii doļasne vymenenĨ rovnako nabitĨm 

i·nom separovanej zloģky. Prebytok i·nov v mobilnej f§ze sp¹sob², ģe i·n zloģky je z 

tohto miesta vytesnenĨ a un§ġanĨ mobilnou f§zou k Ņalġej ļastici sorbentu, kde sa celĨ 

proces zopakuje. Doba zotrvania i·nu zloģky na povrchu sorbentu z§visi od  

koncentr§cie rovnako nabitĨch i·nov v mobilnej f§ze a od ich afinity k fixovan®mu 

i·nov®mu miestu. Takmer vġetky i·nov® vĨmeny prebiehaj¼ vo vodnĨch roztokoch. 

Separovan®, a teda aj vymieŔan® m¹ģu byŠ kladne aj z§porne nabit® i·ny a podŎa toho 

nazĨvame i·nomeniļe katexami alebo anexami.  

 

Ļo s¼ ionexy? 

................................................................................................................................. 

................................................................................................................................. 

Definujte katex a anex 

................................................................................................................................. 

................................................................................................................................. 
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Vysvetlite pojem selektivitnĨ koeficient 

................................................................................................................................. 

................................................................................................................................. 

Ļo vyjadruje stupeŔ zosietenia? 

................................................................................................................................. 

................................................................................................................................. 

Vysvetlite pojem vĨmenn§ kapacita 

................................................................................................................................. 

................................................................................................................................. 

Pomocou internetov®ho prehliadaļa vyhŎadajte inform§cie o najpouģ²vanejġ²ch 

ionexoch, uveŅte ich n§zov a typ protii·nu 

................................................................................................................................. 

................................................................................................................................. 

Pop²ġte postup stanovenia medi  pomocou ionexovej chromatografie 

................................................................................................................................. 

................................................................................................................................. 

................................................................................................................................. 

Vypoļ²tajte koncentr§ciu odmern®ho roztoku hydroxidu sodn®ho, ktorĨ sa pripravil 

nav§ģen²m a rozpusten²m 4,2 g NaOH a doplnen²m na vĨslednĨ objem 250 ml 

................................................................................................................................. 

................................................................................................................................. 
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1 g vzorky CuSO4 zneļistenej inertnĨmi neļistotami sa rozpustilo vo vode a 

prefiltrovalo sa do 100 ml odmernej banky, ktor§ sa doplnila po znaļku. 10 ml tohto 

roztoku sa d§vkovalo na katexov¼ kol·nu vo vod²kovom cykle. Elu§t bol zbieranĨ do 

100 ml odmernej banky. Po doplnen² po znaļku 20,0 ml elu§tu sa titrovalo odmernĨm 

roztokom hydroxidu sodn®ho s koncetr§ciou 0,087 mol/l. Spotreba NaOH bola 8,65 ml. 

Vypoļ²tajte obsah CuSO4 a vyjadrite v hm.% 

................................................................................................................................. 

................................................................................................................................. 

................................................................................................................................. 

Ako sa rob² ¼prava ionexu a pr²prava stŌpca? 

................................................................................................................................. 

................................................................................................................................. 

Ļo je regener§cia ionexu? 

................................................................................................................................. 

................................................................................................................................. 

Nakreslite experiment§lnu zostavu na ionexov¼ chromatografiu a pop²ġte jednotliv® 

ļasti  
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Nakreslite povrch katexu vo vod²kovom cykle a anexu v chloridovom cykle, a uveŅte 

reakciu vĨmeny meŅnat®ho kati·nu a fenol§tov®ho ani·nu. 
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Obr. 13 Sch®ma pr§ce s ionexovou kol·nou 
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Sebahodnotenie ģiaka: 

1. Pozn§m spr§vny sp¹sob pr²pravy ionexovej kol·ny. 

 ĆNO    ĻIASTOĻNE    NIE, potrebujem zopakovaŠ 

 (spr§vnu odpoveŅ podļiarknite) 

2. Som schopnĨ/schopn§ pripraviŠ z§sobn® roztoky a elu§t. 

 ĆNO    ĻIASTOĻNE    NIE, potrebujem zopakovaŠ 

 (spr§vnu odpoveŅ podļiarknite) 

3. Dok§ģem spracovaŠ ¼daje z titr§cie a vypoļ²taŠ vĨsledok. 

 ĆNO    ĻIASTOĻNE    NIE, potrebujem zopakovaŠ 

 (spr§vnu odpoveŅ podļiarknite) 

4. Ak® chyby v pracovnej ļinnosti som urobil/a poļas vyuļovac²ch dn²? 

................................................................................................................................. 

................................................................................................................................. 

 

Hodnotenie pedagogick®ho zamestnanca ġkoly: 

................................................................................................................................. 

................................................................................................................................. 

 

 

 

 

 



Modern® vzdel§vanie pre vedomostn¼ spoloļnosŠ/Projekt je spolufinancovanĨ zo zdrojov EĐ 

 

 
 

 

 
Ġt§tny inġtit¼t odborn®ho vzdel§vania, Bellova 54/A, 837 63 Bratislava 

N§rodnĨ projekt: Rozvoj stredn®ho odborn®ho vzdel§vania 
K·d ITMS projektu: 26110130548, CieŎ: Konvergencia 

104 
 

 

N§zov tematick®ho celku: 23  Fyzik§lno-chemick® met·dy kontroly vĨrobnĨch 

procesov a ich porovnanie s vĨsledkami chemickej analĨzy                        1 deŔ 

N§zov t®my:                     23.1  Separaļn® met·dy ï tenkovrstvo§ chromatografia - TLC 

  

 

Ciele vyuļovania: OddeliŠ l§tku zo zmesi chromatografickou met·dou 

   SpracovaŠ vĨsledok stanovenia 

 

Teoretick® vĨchodisk§ / Postup nadob¼dania zruļnost²: 

Definujte chromatografiu ako separaļn¼ met·du 

................................................................................................................................. 

................................................................................................................................. 

RozdeŎte chromatografick® met·dy  

................................................................................................................................. 

................................................................................................................................. 

Ak§ hybn§ sila uv§dza do pohybu mobiln¼ f§zu v TLC? 

................................................................................................................................. 

................................................................................................................................. 

Ak® techniky sa pouģ²vaj¼ na detekciu vzniknutĨch ġkvŘn separovanĨch l§tok v TLC? 

................................................................................................................................. 

................................................................................................................................. 

AkĨm sp¹sobom sa uskutoļŔuje identifik§cia l§tok v TLC? 

................................................................................................................................. 

................................................................................................................................. 
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Je moģn§ aj kvantifik§cia l§tok z chromatogramov z²skanĨch v TLC? Ako? 

................................................................................................................................. 

................................................................................................................................. 

Je moģn® uskutoļniŠ dvojdimenzion§lnu separ§ciu v TLC? Ako? 

................................................................................................................................. 

................................................................................................................................. 

Pok¼ste sa identifikovaŠ niektor® organick® kyseliny v ovocnej ġŠave pomocou 

modelov®ho chromatogramu a poļ²tajte Rf hodnoty jednotlivĨch ġtandardov  a 

nezn§mych zloģiek.  

1 ï ġtandard kyselina jablļn§ 

2 ï ġtandard kyselina citr·nov§ 

3 ï pomaranļovĨ dģ¼s 

4 ï ġtandard kyselina ġŠaveŎov§ 

5 ï ġtandard kyselina askorbov§ 
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Definujte papierov¼ chromatografiu  

................................................................................................................................. 

................................................................................................................................. 

 

Ļo je ġtart a ļelo pri chromatografickej pr§ci? 

................................................................................................................................. 

................................................................................................................................. 

Ak¼ je rozdiel medzi jednorozmernou a dvojrozmernou chromatografiou? 

................................................................................................................................. 

................................................................................................................................. 

Ļo je Rf hodnota? 

................................................................................................................................. 

................................................................................................................................. 

Ļo je detekcia chromatogramu a ako sa rob²? 

................................................................................................................................. 

................................................................................................................................. 

Ļo je Silufol? 

................................................................................................................................. 

................................................................................................................................. 

Ako sa nan§ġaj¼ vzorky, vyv²jaj¼ a deteguj¼ chromatogramy na tenkej vrstve? 

................................................................................................................................. 

................................................................................................................................. 



Modern® vzdel§vanie pre vedomostn¼ spoloļnosŠ/Projekt je spolufinancovanĨ zo zdrojov EĐ 

 

 
 

 

 
Ġt§tny inġtit¼t odborn®ho vzdel§vania, Bellova 54/A, 837 63 Bratislava 

N§rodnĨ projekt: Rozvoj stredn®ho odborn®ho vzdel§vania 
K·d ITMS projektu: 26110130548, CieŎ: Konvergencia 

107 
 

 

Sebahodnotenie ģiaka: 

1. Pozn§m spr§vny sp¹sob ¼pravy tenkej vrstvy a nan§ġania vzoriek. 

 ĆNO    ĻIASTOĻNE    NIE, potrebujem zopakovaŠ 

 (spr§vnu odpoveŅ podļiarknite) 

2. Som schopnĨ/schopn§ pripraviŠ mobiln¼ f§zu. 

 ĆNO    ĻIASTOĻNE    NIE, potrebujem zopakovaŠ 

 (spr§vnu odpoveŅ podļiarknite) 

3. Dok§ģem  spracovaŠ ¼daje z TLC separ§cie. 

 ĆNO    ĻIASTOĻNE    NIE, potrebujem zopakovaŠ 

 (spr§vnu odpoveŅ podļiarknite) 

4. Ak® chyby v pracovnej ļinnosti som urobil/a poļas vyuļovac²ch dn²? 

................................................................................................................................. 

................................................................................................................................. 

 

Hodnotenie pedagogick®ho zamestnanca ġkoly: 

................................................................................................................................. 

................................................................................................................................. 
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N§zov tematick®ho celku: 24 Fyzik§lno-chemick® met·dy kontroly vĨrobnĨch 

procesov a ich porovnanie s vĨsledkami chemickej analĨzy             1 deŔ 

N§zov t®my:                    24.1 Separaļn® met·dy - plynov§ a kvapalinov§ 

chromatografia / stanovenie alkoholov / kofe²nu   

 

Ciele vyuļovania: OddeliŠ l§tku zo zmesi chromatografickou met·dou 

   SpracovaŠ vĨsledok stanovenia 

 

Teoretick® vĨchodisk§ / Postup nadob¼dania zruļnost²: 

AkĨ je princ²p chromatografickĨch met·d? 

................................................................................................................................. 

................................................................................................................................. 

Ako sa rozdeŎuj¼ chromatografick® met·dy? 

................................................................................................................................. 

................................................................................................................................. 

AkĨ je z§kladnĨ princ²p rozdeŎovacej chromatografie? 

................................................................................................................................. 

................................................................................................................................. 

Ak® detektory sa pouģ²vaj¼ v plynovej chromatografi? 

................................................................................................................................. 

................................................................................................................................. 

Ak® detektory sa pouģ²vaj¼ v kvapalinovej chromatografii? 

................................................................................................................................. 

................................................................................................................................. 
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Ļo je izokratick§ a gradientov§ el¼cia? 

................................................................................................................................. 

................................................................................................................................. 

Vysvetlite princ²p fungovania FID a ECD detektorov 

................................................................................................................................. 

................................................................................................................................. 

Ļo je stacion§rna a mobiln§ f§za v plynovej chromatografii? 

................................................................................................................................. 

................................................................................................................................. 

 

Vysvetlite ļo je chromatogram? 

................................................................................................................................. 

................................................................................................................................. 

Ktor® parametre charakterizuj¼ chromatografickĨ p²k? 

................................................................................................................................. 

................................................................................................................................. 

Definujte retenļnĨ objem a retenļnĨ ļas 

................................................................................................................................. 

................................................................................................................................. 

Ļo je mŘtvy eluļnĨ objem a ak§ l§tka sa pouģ²va na jeho stanovenie? 

................................................................................................................................. 

................................................................................................................................. 
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KtorĨ ¼daj, odļ²tanĨ z chromatogramu, sl¼ģi na identifik§ciu l§tok? 

................................................................................................................................. 

................................................................................................................................. 

Ktor® l§tky sa pouģ²vaj¼ ako ġtandardy pri stanoven² retenļnĨch indexov? 

................................................................................................................................. 

................................................................................................................................. 

Ļo je kvapalinov§ chromatografia? 

................................................................................................................................. 

................................................................................................................................. 

Na akom princ²pe prebieha separ§cia v chromatografickej kol·ne v LC? 

................................................................................................................................. 

................................................................................................................................. 

Ako sa zmen² chromatogram (retenļnĨ ļas, vĨġka p²ku, ġ²rka p²ku), ak: 

a) zvĨġi sa prietok mobilnej f§zy na dvojn§sobok? 

b) na kol·nu nad§vkujeme dvojn§sobn® mnoģstvo l§tky? 

c) pouģijeme kol·nu s dvojn§sobnĨm priemerom? 

................................................................................................................................. 

................................................................................................................................. 

................................................................................................................................. 

................................................................................................................................. 

................................................................................................................................. 

................................................................................................................................. 
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Obr. 14 Sch®ma plynov®ho chromatografu 

 

Obr. 15 VzorovĨ chromatogram z delenia zmesi alkoholov 
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Sebahodnotenie ģiaka: 

1. Pozn§m spr§vny sp¹sob d§vkovania vzorky do GC a HPLC. 

 ĆNO    ĻIASTOĻNE    NIE, potrebujem zopakovaŠ 

 (spr§vnu odpoveŅ podļiarknite) 

2. Som schopnĨ/schopn§ pripraviŠ ġtandardn® roztoky a vzorky. 

 ĆNO    ĻIASTOĻNE    NIE, potrebujem zopakovaŠ 

 (spr§vnu odpoveŅ podļiarknite) 

3. Dok§ģem  spracovaŠ ¼daje z chromatogramu  GCa HPLC separ§cie. 

 ĆNO    ĻIASTOĻNE    NIE, potrebujem zopakovaŠ 

 (spr§vnu odpoveŅ podļiarknite) 

4. Ak® chyby v pracovnej ļinnosti som urobil/a poļas vyuļovac²ch dn²? 

................................................................................................................................. 

................................................................................................................................. 

 

Hodnotenie pedagogick®ho zamestnanca ġkoly: 

................................................................................................................................. 

................................................................................................................................. 
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N§zov tematick®ho celku: 25  Chemicko-technologick® cviļenia   1 deŔ 

N§zov t®my:                     25.1 Stanovenie dynamickej viskozity kvapal²n  

  

 

Ciele vyuļovania: StanoviŠ viskozitu r¹znymi met·dami 

StanoviŠ z§vislosŠ viskozity od teploty 

 

Teoretick® vĨchodisk§ / Postup nadob¼dania zruļnost²: 

Definujte viskozitu 

................................................................................................................................. 

................................................................................................................................. 

Ļo je dynamick§ viskozita? 

................................................................................................................................. 

................................................................................................................................. 

Ļo je kinematick§ viskozita? 

................................................................................................................................. 

................................................................................................................................. 

Ako vplĨva teplota na hodnotu dynamickej viskozity? 

................................................................................................................................. 

................................................................................................................................. 

Ak® zariadenie sa pouģ²va na stanovenie viskozity? 

................................................................................................................................. 

................................................................................................................................. 
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Ļo je Hºpplerova metoda? 

................................................................................................................................. 

................................................................................................................................. 

Ļo je Englerova metoda? 

................................................................................................................................. 

................................................................................................................................. 

Nap²ġte vzŠah na vĨpoļet dynamickej viskozity 

................................................................................................................................. 

................................................................................................................................. 

Ak§ viskozita sa stanovuje Ubbel-Ohdeho viskozimetrom? 

................................................................................................................................. 

................................................................................................................................. 

Ļo je lamin§rne a turbulentn® pr¼denie? 

................................................................................................................................. 

................................................................................................................................. 

V akĨch jednotk§ch sa vyjadruje viskozita? 

................................................................................................................................. 

................................................................................................................................. 

Ktor® sily p¹sobia na teleso padaj¼ce v kvapalin§ch? 

................................................................................................................................. 

................................................................................................................................. 
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Pomocou internetov®ho prehliadaļa vyhŎadajte inform§cie o poģiadavk§ch na viskozitu 

miner§lnych olejov 

................................................................................................................................. 

................................................................................................................................. 

Na z§klade postupu o meran² viskozity HºpplerovĨm viskozimetrom a na z§klade 

obr§zka sa pok¼ste schematicky zn§zorniŠ tento merac² pr²stroj.  

          

 

 

 

 

 

 

Preļo mus² guliļka vo viskozimetri padaŠ pomaly? 

................................................................................................................................. 

................................................................................................................................. 

Preļo mus² guliļka vo viskozimetri padaŠ rovnomerne? 

................................................................................................................................. 

................................................................................................................................. 
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Sebahodnotenie ģiaka: 

1. Pozn§m spr§vny sp¹sob pr²pravy viskozimetra na meranie. 

 ĆNO    ĻIASTOĻNE    NIE, potrebujem zopakovaŠ 

 (spr§vnu odpoveŅ podļiarknite) 

2. Som schopnĨ/schopn§ zmeraŠ dynamick¼ viskozitu  HºpplerovĨm viskozimetrom. 

 ĆNO    ĻIASTOĻNE    NIE, potrebujem zopakovaŠ 

 (spr§vnu odpoveŅ podļiarknite) 

3. Dok§ģem  spracovaŠ nameran® ¼daje. 

 ĆNO    ĻIASTOĻNE    NIE, potrebujem zopakovaŠ 

 (spr§vnu odpoveŅ podļiarknite) 

4. Ak® chyby v pracovnej ļinnosti som urobil/a poļas vyuļovac²ch dn²? 

................................................................................................................................. 

................................................................................................................................. 

 

Hodnotenie pedagogick®ho zamestnanca ġkoly: 

................................................................................................................................. 

................................................................................................................................. 
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N§zov tematick®ho celku: 26 Chemicko-technologick® cviļenia           1 deŔ 

N§zov t®my:                     26.1  Stanovenie hustoty kvapal²n  

 

   

 

Ciele vyuļovania: StanoviŠ hustotu r¹znymi met·dami 

   StanoviŠ z§vislosŠ hustoty od teploty 

 

Teoretick® vĨchodisk§ / Postup nadob¼dania zruļnost²: 

Definujte hustotu 

................................................................................................................................. 

................................................................................................................................. 

Ļo je pyknometer? 

................................................................................................................................. 

................................................................................................................................. 

 Pri meran² hustoty kvapal²n:  

a) sa hustomer mus² voŎne vzn§ġaŠ v kvapaline  

b) na stupnici odļ²tavame hodnotu dolnej ļasti menisku meranej kvapaliny  

c) sa hustomer nemus² voŎne vzn§ġaŠ v kvapaline 

................................................................................................................................. 

................................................................................................................................. 

Nap²ġte vzŠah pre Archimedov z§kon 

................................................................................................................................. 

................................................................................................................................. 
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Ļo je to objemov§ hmotnosŠ l§tky? UveŅte jednotku. 

................................................................................................................................. 

................................................................................................................................. 

Pop²ġte hustomer. 

................................................................................................................................. 

................................................................................................................................. 

Pop²ġte hydrostatick¼ met·du merania objemovej hmotnosti. 

................................................................................................................................. 

................................................................................................................................. 

Pop²ġte M·hrove v§hy. 

................................................................................................................................. 

.............................................................................................................................................

.................................................................................................................. 

................................................................................................................................ 

Pop²ġte pyknometrick¼ met·du merania objemovej hmotnosti. 

................................................................................................................................. 

................................................................................................................................. 
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Sebahodnotenie ģiaka: 

1. Pozn§m spr§vny sp¹sob pr²pravy pyknometra na meranie. 

 ĆNO    ĻIASTOĻNE    NIE, potrebujem zopakovaŠ 

 (spr§vnu odpoveŅ podļiarknite) 

2. Som schopnĨ/schopn§ spr§vne zmeraŠ vodn¼ hodnotu pyknometra. 

 ĆNO    ĻIASTOĻNE    NIE, potrebujem zopakovaŠ 

 (spr§vnu odpoveŅ podļiarknite) 

3. Dok§ģem  spracovaŠ ¼daje merania hustoty. 

 ĆNO    ĻIASTOĻNE    NIE, potrebujem zopakovaŠ 

 (spr§vnu odpoveŅ podļiarknite) 

4. Ak® chyby v pracovnej ļinnosti som urobil/a poļas vyuļovac²ch dn²? 

................................................................................................................................. 

................................................................................................................................. 

 

Hodnotenie pedagogick®ho zamestnanca ġkoly: 

................................................................................................................................. 

................................................................................................................................. 
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N§zov tematick®ho celku: 27 Chemicko-technologick® cviļenia  1 deŔ 

N§zov t®my:                     27.1 AnalĨza vody ï jodometrick® stanovenie rozpusten®ho 

kysl²ka v povrchovej vode  

 

  

Ciele vyuļovania: VykonaŠ analĨzu vody 

   StanoviŠ obsah l§tok vo vode vhodnou met·dou 

   VyjadriŠ spr§vne vĨsledok analĨzy 

 

Teoretick® vĨchodisk§ / Postup nadob¼dania zruļnost²: 

Vysvetlite d¹leģitosŠ pr²tomnosti rozpusten®ho kysl²ka vo vode 

................................................................................................................................. 

................................................................................................................................. 

................................................................................................................................. 

Pomocou internetov®ho prehliadaļa vyhŎadajte inform§cie o poģiadavk§ch na kvalitu 

povrchovĨch v¹d a zistite optim§lnu hodnotu kysl²ka 

................................................................................................................................. 

................................................................................................................................. 

................................................................................................................................. 

................................................................................................................................. 

Vysvetlite postup odberu vzoriek v¹d 

................................................................................................................................. 

................................................................................................................................. 

AkĨm sp¹sobom sa fixuje kysl²k vo vzorke? 

................................................................................................................................. 

................................................................................................................................. 
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Vysvetlite princ²p stanovenia rozpusten®ho kysl²ka 

................................................................................................................................. 

................................................................................................................................. 

Nap²ġte rovnice reakci², ktor® prebiehaj¼ pri stanoven² kysl²ka 

................................................................................................................................. 

................................................................................................................................. 

Ļo je d¹leģit® dodrģaŠ pri odbere vzorky? 

................................................................................................................................. 

................................................................................................................................. 

Ak¼ z§kladn¼ l§tku pouģijete na ġtandardiz§ciu odmern®ho roztoku tios²ranu sodn®ho? 

................................................................................................................................. 

................................................................................................................................. 

Nap²ġte rovnicu reakci², ktor® prebiehaj¼ pri ġtandardiz§cii 

................................................................................................................................. 

................................................................................................................................. 

Na ļo sa pouģ²va azid sodnĨ vo fixaļnom roztoku? 

................................................................................................................................. 

................................................................................................................................. 

Akou inou met·dou m¹ģeme stanoviŠ rozpustenĨ kysl²k 

................................................................................................................................. 

................................................................................................................................. 
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Sebahodnotenie ģiaka: 

1. Pozn§m spr§vny sp¹sob pr²pravy odmernĨch a fixaļnĨch roztokov. 

 ĆNO    ĻIASTOĻNE    NIE, potrebujem zopakovaŠ 

 (spr§vnu odpoveŅ podļiarknite) 

2. Som schopnĨ/schopn§ spr§vne odobraŠ a fixovaŠ vzorku vody. 

 ĆNO    ĻIASTOĻNE    NIE, potrebujem zopakovaŠ 

 (spr§vnu odpoveŅ podļiarknite) 

3. Dok§ģem  spr§vne stitrovaŠ vzorku a vypoļ²taŠ vĨsledok stanovenia. 

 ĆNO    ĻIASTOĻNE    NIE, potrebujem zopakovaŠ 

 (spr§vnu odpoveŅ podļiarknite) 

4. Ak® chyby v pracovnej ļinnosti som urobil/a poļas vyuļovac²ch dn²? 

................................................................................................................................. 

................................................................................................................................. 

 

Hodnotenie pedagogick®ho zamestnanca ġkoly: 

................................................................................................................................. 

................................................................................................................................. 
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N§zov tematick®ho celku: 28 Chemicko-technologick® cviļenia  1deŔ 

N§zov t®my:                     28.1 AnalĨza vody ï spektrofotometrick® stanovenie 

dusiļnanov a am·nnych i·nov v studniļnej vode 

   

 

Ciele vyuļovania: VykonaŠ analĨzu vody 

   StanoviŠ obsah l§tok vo vode vhodnou met·dou 

   VyjadriŠ spr§vne vĨsledok analĨzy 

 

Teoretick® vĨchodisk§ / Postup nadob¼dania zruļnost²: 

Vysvetlite d¹leģitosŠ sledovania rozpusten®ho dusiļnanov a am·nnych i·nov vo vod§ch 

................................................................................................................................. 

................................................................................................................................. 

Pomocou internetov®ho prehliadaļa vyhŎadajte inform§cie o poģiadavk§ch na kvalitu 

podzemnĨch a pitnĨch v¹d a zistite limitn¼ hodnotu pre dusiļnany a am·nny i·n 

................................................................................................................................. 

................................................................................................................................. 

................................................................................................................................. 

................................................................................................................................. 

Vysvetlite postup odberu vzoriek v¹d zo studn² 

................................................................................................................................. 

................................................................................................................................. 

Vysvetlite princ²p stanovenia dusiļnanov salicylanom sodnĨm 

................................................................................................................................. 

................................................................................................................................. 
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Vysvetlite princ²p stanovenia am·nnych i·nov indofenolovou met·dou. 

................................................................................................................................. 

................................................................................................................................. 

Na z§klade legislat²vnych predpisov a limitnej koncentr§cie navrhnite rozsah 

kalibraļnej krivky pre obe i·ny. 

................................................................................................................................. 

................................................................................................................................. 

Ak® maskovacie ļinidlo sa pouģ²va pri stanoven² am·nnych i·nov. 

................................................................................................................................. 

................................................................................................................................. 

Na ļo treba d§vaŠ pozor pri stanoven² dusiļnanov pred odparovan²m vzorky? 

................................................................................................................................. 

................................................................................................................................. 

Nakreslite situaļnĨ pl§n odberu vzorky zo studne. 
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Sebahodnotenie ģiaka: 

1. Pozn§m spr§vny sp¹sob odberu vzorky zo studne. 

 ĆNO    ĻIASTOĻNE    NIE, potrebujem zopakovaŠ 

 (spr§vnu odpoveŅ podļiarknite) 

2. Som schopnĨ/schopn§ spr§vne pripraviŠ kalibraļn® roztoky a vzorku. 

 ĆNO    ĻIASTOĻNE    NIE, potrebujem zopakovaŠ 

 (spr§vnu odpoveŅ podļiarknite) 

3. Dok§ģem  spracovaŠ kalibraļn¼ krivku a vypoļ²taŠ vĨsledok stanovenia. 

 ĆNO    ĻIASTOĻNE    NIE, potrebujem zopakovaŠ 

 (spr§vnu odpoveŅ podļiarknite) 

4. Ak® chyby v pracovnej ļinnosti som urobil/a poļas vyuļovac²ch dn²? 

................................................................................................................................. 

................................................................................................................................. 

 

Hodnotenie pedagogick®ho zamestnanca ġkoly: 

................................................................................................................................. 

................................................................................................................................. 
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N§zov tematick®ho celku: 29 Chemicko-technologick® cviļenia          1 deŔ 

N§zov t®my:                     29.1 AnalĨza vody ï titraļn® a kolorimetrick® stanovenie 

voŎn®ho chl·ru v baz®novej vode   

 

Ciele vyuļovania: VykonaŠ analĨzu vody 

   StanoviŠ obsah l§tok vo vode vhodnou met·dou 

   VyjadriŠ spr§vne vĨsledok analĨzy 

 

Teoretick® vĨchodisk§ / Postup nadob¼dania zruļnost²: 

Vysvetlite d¹leģitosŠ sledovania voŎn®ho chl·ru vo vod§ch 

................................................................................................................................. 

................................................................................................................................. 

Pomocou internetov®ho prehliadaļa vyhŎadajte inform§cie o poģiadavk§ch na kvalitu 

baz®novĨch v¹d a v¹d na k¼panie a zistite limitn¼ hodnotu pre voŎnĨ chl·r 

................................................................................................................................. 

................................................................................................................................. 

................................................................................................................................. 

................................................................................................................................. 

Vysvetlite postup odberu vzoriek z baz®nov 

................................................................................................................................. 

................................................................................................................................. 

Vysvetlite princ²p stanovenia voŎn®ho chl·ru jodometrickou titr§ciou 

................................................................................................................................. 

................................................................................................................................. 
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Preļo sa prid§va do vzorky nadbytok jodidu draseln®ho? 

................................................................................................................................. 

................................................................................................................................. 

Nap²ġte rovnicu reakcie prebiehaj¼cej pri jodometrickom stanoven²? 

................................................................................................................................. 

................................................................................................................................. 

Ļo je akt²vny a viazanĨ chl·r? 

................................................................................................................................. 

................................................................................................................................. 

AkĨ ¼ļel m§ chl·r vo vod§ch? 

................................................................................................................................. 

................................................................................................................................. 

V akej forme sa d§vkuje chl·r do v¹d? 

................................................................................................................................. 

................................................................................................................................. 

Vysvetlite princ²p spektrofotometrick®ho stanovenia chl·ru  

3,3Ë,5,5Ë-tetrametylbezid²nom 

................................................................................................................................. 

................................................................................................................................. 
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Nap²ġte vzorec  3,3Ë,5,5Ë-tetrametylbnezid²nu 

 

 

 

 

Ak® in® ļinidl§ by sa dali pouģiŠ na spektrofotometrick® stanovenie chl·ru 

................................................................................................................................. 

................................................................................................................................. 

Na z§klade legislat²vnych predpisov a limitnej koncentr§cie, navrhnite rozsah 

kalibraļnej krivky 

................................................................................................................................. 

................................................................................................................................. 
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Sebahodnotenie ģiaka: 

1. Pozn§m spr§vny sp¹sob odberu vzorky z baz®nov. 

 ĆNO    ĻIASTOĻNE    NIE, potrebujem zopakovaŠ 

 (spr§vnu odpoveŅ podļiarknite) 

2. Som schopnĨ/schopn§ spr§vne pripraviŠ ļinidl§ a vykonaŠ stanovenie. 

 ĆNO    ĻIASTOĻNE    NIE, potrebujem zopakovaŠ 

 (spr§vnu odpoveŅ podļiarknite) 

3. Dok§ģem  spr§vne vytvoriŠ kalibraļn¼ krivku a  vypoļ²taŠ vĨsledok stanovenia. 

 ĆNO    ĻIASTOĻNE    NIE, potrebujem zopakovaŠ 

 (spr§vnu odpoveŅ podļiarknite) 

4. Ak® chyby v pracovnej ļinnosti som urobil/a poļas vyuļovac²ch dn²? 

................................................................................................................................. 

................................................................................................................................. 

 

Hodnotenie pedagogick®ho zamestnanca ġkoly: 

................................................................................................................................. 

................................................................................................................................. 

 

 

 

 

 

 




















































