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Struktura materije i elektricitet

Svaka tvar je u jednom od agregatnih stanja:
I kruto,
I tekuće,
I plinovito ili
I plazma.

Sve tvari koje nas okružuju sastoje se od kemijskih
elemenata. Oni su građeni od identičnih dijelova – atoma
– kao najsitnijih čestica.
Karakteristika atoma je da se oni ne mogu mehaničkim
niti kemijskim putem usitnjavati, a da se pri tome ne
promijene osnovna svojstva elementa.
Molekula je najsitnija čestica neke tvari koja ima iste
fizikalne i kemijske osobine kao i sama tvar.
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Atom
Ruthefordov ili planetarni model atoma
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Atom (nast.)
Ruthefordov ili planetarni model atoma

++- -

Atomi su kuglastog oblika, sastavljeni od 30-ak čestica od
kojih su najvažnije:

elektroni – e−– negativno nabijene čestice koje kruže
po svojim putanjama i tvore elektronski
omotač, a predstavljaju nosioce najmanje
količine elektriciteta negativnog naboja; još
se nazivaju nosiocima jediničnog naboja.

protoni – p+– pozitivno nabijene čestice koje imaju
električni naboj istog iznosa kao i elektroni,
ali suprotnog predznaka

neutroni – n0– elekrički neutralne čestice
Jedinični naboj je 1 e = 1,6022× 10−19 C.
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Broj protona i elektrona

Ovisno o broju p+ i e−, svaki atom može biti u jednom
od tri stanja:
uravnotežen ili neutralan, kad ima

jednak broj p+ i e−,

pozitivno nabijen, kad ima veći
broj p+ nego e−,

negativno nabijen, kad ima manje
p+ nego e−.

ioni
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Slobodni elektroni
I Slobodni elektroni nastanu tako, da se oslobode sila

koje vladaju između jezgre atoma i elektronskog
omotača, pa napuste strukturu atoma.

I Oslobođeni e− zadržavaju svoj naboj i energiju i
gibaju se u međuprostoru između atoma, kaotično,
sve dok ih ne privuče neki atom kojem fali jedan ili
više e−.

Ovisno o količini slobodnih e−, tvari dijelimo na:
vodiče – u strukturi imaju veliki broj slobodnih e− i

kao takvi dobro provode struju,
izolatore – ne vode struju, jer u svojoj strukturi ili

uopće nemaju, ili imaju zanemarivo mali
broj slobodnih e−,

poluvodiče – provode struju pod određenim uvjetima: u
jednom smjeru provode struju (kao vodiči), a
u drugom smjeru je ne provode (kao
izolatori).
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Električni naboj

. . . je višak pozitivnih, a manjak negativnih – ili višak
negativnih, a manjak pozitivnih – čestica na nekom tijelu.
Takva su tijela pozitivno ili negativno nabijena, tj. svako
naelektrizirano tijelo posjeduje neki električni naboj.
Jedinica za električni naboj je kulon [C] i vrijedi
jednakost:

1C = 6,2415× 1018 e
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Električna struja

Električna struja je usmjereno gibanje električnih
naboja.
Karakteriziraju je smjer i jakost.

električna
struja

u me-
talima

metali
su vodiči

prve
vrste

el. struja
ostvaruje

se
gibanjem
elektrona

ne
dolazi do
gibanja
tvari

u pli-
novima
i teku-
ćinama

vodiči
druge
vrste:
otopine

soli,
kiselina
i lužina

el. struja
ostvaruje

se
gibanjem

ionadolazi do
gibanja
tvari
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Učinci el. struje

učinci
el. struje

toplinski

kemijski

magnetski

Vodič kojim prolazi el. struja se za-
grijava zbog sudaranja e− u gibanju
s česticama tvari kroz koju se gibaju
(čime joj povećavaju toplinsku ener-
giju) – struja nailazi na otpor okolne
tvari.

razdvajanje vodiča druge vrste
na sastavne dijelove: elektro-
liza. Vodiči prve vrste se ne
mijenjaju.

oko svakog vodiča kroz koji teče
struja stvara se magnetsko polje, koje
je jače blizu vodiča i opada s udalje-
nošću.
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\def\kratkoIme{StMaE}
\lecture[\kratkoIme]{Struktura materije i elektricitet}

% usage of decorations:   \begin{tikzpicture}[decoration=penciline, decorate]
\subtitle{}


%\date[Short Occasion] % (optional)
%{Date / Occasion}
\newcommand{\kadKR}{IX./17}
\newcommand{\kad}{rujan 2017.}
\date[\kadKR]{\kad} % short form is obviously optional

\newcommand{\Proton}{{\bfseries p\textsuperscript{$+$}}}
\newcommand{\Elektron}{{\bfseries e\textsuperscript{$-$}}}
\newcommand{\Neutron}{{\bfseries n\textsuperscript{0}}}

% Delete this, if you do not want the table of contents to pop up at
% the beginning of each subsection:
%\AtBeginSubsection[]
%{
%  \begin{frame}<beamer>{Teme}
%    \tableofcontents[currentsection,currentsubsection]
%  \end{frame}
%}


% If you wish to uncover everything in a step-wise fashion, uncomment
% the following command: 

%\beamerdefaultoverlayspecification{<+->}

\usepackage{filecontents}
\usepackage{animate}
\usetikzlibrary{decorations.markings,shadings}
\definecolor{myyellow}{RGB}{254,241,24}
\definecolor{myorange}{RGB}{234,125,1}
\def\proton(#1,#2){%
    \shade[ball color=myyellow] (#1,#2) circle (0.3);
    \node at (#1,#2) {\small\texttt{+}};
}
\def\neutron(#1,#2){%
    \shade[ball color=myorange] (#1,#2) circle (0.3);
}
\def\electron{%
    \shade[ball color=gray!30] (0,0) circle (0.1);
    \node at (0,0) {\footnotesize\texttt{-}};
}
\tikzset{concept/.append style={fill={none}}}
\begin{document}

\mode<article>{\setlength{\parindent}{0pt}}


\mode*

\begin{frame}
  %\titlepage
  \maketitle
  \mode<presentation>{
    \rule{0mm}{8mm}\par
  }
  \tableofcontents
\end{frame}

\section{Struktura materije}
\begin{frame}{Struktura materije i elektricitet}

Svaka tvar je u jednom od agregatnih stanja:
\begin{itemize}
  \item kruto, 
  \item tekuće,
  \item plinovito ili 
  \item plazma.
\end{itemize}

Sve tvari koje nas okružuju sastoje se od \alert{kemijskih elemenata}.
Oni su građeni od
identičnih dijelova -- \alert{atoma} -- kao najsitnijih čestica.

Karakteristika atoma je da se oni ne mogu
mehaničkim niti kemijskim putem usitnjavati, a da se pri tome ne promijene
osnovna svojstva elementa.

\alert{Molekula} je najsitnija čestica neke tvari koja ima iste fizikalne i kemijske
osobine kao i sama tvar.
\end{frame}

\begin{frame}[allowframebreaks]{Atom}{Ruthefordov ili planetarni model atoma}


  \mode<presentation>{
    {\centering
      %\animategraphics[controls,autoplay,loop,scale=<integer>]{<frame rate>}{<PDF filename without extension>}{<left blank>}{<left blank>}
      \animategraphics[controls,autoplay,loop,scale=0.6]{15}{atom}{}{}

      \par
    }

    \smallskip
  }
  \mode<article>{
    \begin{itemize}
      \item jezgra: većina mase -- protoni i neutroni
      \item elektronski omotač
    \end{itemize}
  }
  {\centering
    \begin{tikzpicture}[scale=.4]
      \neutron(0.2,0.2)
      \proton(0.2,-0.2)
      \neutron(-0.2,-0.2)
      \proton(-0.2,0.2)
      \draw[
        postaction=decorate,
        decoration={markings, 
        mark=at position 0.5 with {\electron},
        mark=at position 1 with {\electron}
      }] 
        (0,0) circle (2);
    \end{tikzpicture}
    \par
  }

\mode<article>{\pagebreak}

\section{Elektricitet}
  Atomi su kuglastog oblika, sastavljeni od 30-ak čestica od kojih su
  najvažnije:
  \begin{description}
    \item[elektroni] --
      \Elektron -- negativno nabijene čestice koje kruže po svojim putanjama i tvore
      elektronski omotač, a predstavljaju nosioce najmanje količine
      elektriciteta negativnog naboja; još se nazivaju nosiocima jediničnog
      naboja.
    \item[protoni] -- \Proton -- pozitivno nabijene čestice koje imaju električni naboj istog
      iznosa kao i elektroni, ali suprotnog predznaka
    \item[neutroni] -- \Neutron -- elekrički neutralne čestice
  \end{description}

  Jedinični naboj je \SI{1}{e} =  \SI{1,6022d-19}{C}.
  %Jedinični naboj je $\SI{1}{e} = 1.6022 \cdot 10^{-19} \si{C}$.

\end{frame}

\begin{frame}{Broj protona i elektrona}

  Ovisno o broju \Proton\  i \Elektron, svaki atom može biti u jednom od tri stanja:

  \begin{tikzpicture}[node distance=2pt]
    \node at (0,0) (neu) {%
      \begin{minipage}{0.6\textwidth}
        \begin{description}[MMM]
        \item[uravnotežen ili neutralan,] kad ima jednak broj \Proton\  i \Elektron, 
        \end{description}
      \end{minipage}%
    } ;
    \node[below=of neu.south west,anchor=north west] (poz) {%
      \begin{minipage}{0.6\textwidth}
        \begin{description}[MMM]
        \item[pozitivno nabijen,] kad ima veći broj \Proton\  nego \Elektron,
        \end{description}
      \end{minipage}%
    } ;
    \node[below=of poz.south west,anchor=north west] (neg) {%
      \begin{minipage}{0.6\textwidth}
        \begin{description}[MMM]
        \item[negativno nabijen,] kad ima manje \Proton\  nego \Elektron.
        \end{description}
      \end{minipage}%
    } ;
    \draw[decorate,decoration={brace,amplitude=5pt},xshift=0pt,yshift=0pt]
        (poz.north east) -- (neg.south east) node [midway,anchor=west,yshift=0pt,xshift=4mm] {%
          \alert{ioni}
        } ;
  \end{tikzpicture}
\end{frame}

\section{Vodljivost}
\begin{frame}{Slobodni elektroni}

  \begin{itemize}
    \item \alert{Slobodni elektroni} nastanu tako, da se oslobode sila koje vladaju između
      jezgre atoma i elektronskog omotača, pa napuste strukturu atoma.
    \item Oslobođeni \Elektron\ zadržavaju svoj naboj i energiju i gibaju se
      u međuprostoru između atoma, kaotično, sve dok ih ne privuče neki atom kojem fali
      jedan ili više \Elektron.
  \end{itemize}

  Ovisno o količini slobodnih \Elektron, tvari dijelimo na:
  \begin{description}
    \item[vodiče] -- u strukturi imaju veliki broj slobodnih \Elektron\ i kao takvi dobro provode struju,
    \item[izolatore] -- ne vode struju, jer u svojoj strukturi ili uopće nemaju, ili imaju zanemarivo mali broj slobodnih \Elektron,
    \item[poluvodiče] -- provode struju pod određenim uvjetima: u jednom smjeru provode struju (kao vodiči), a u drugom smjeru je ne provode (kao izolatori).
  \end{description}
\end{frame}

\begin{frame}{Električni naboj}

  \dots je višak pozitivnih, a manjak negativnih -- ili višak negativnih, a manjak pozitivnih -- čestica na nekom tijelu.
  Takva su tijela pozitivno ili negativno nabijena, tj. svako naelektrizirano tijelo posjeduje neki
  električni \alert{naboj}.

  Jedinica za električni naboj je kulon [C] i vrijedi jednakost:
  \begin{equation*}
    \SI{1}{C} = \SI{6,2415D18}{e}
  \end{equation*}
\end{frame}

\section{Električna struja}
\begin{frame}{Električna struja}

  \begin{beamercolorbox}[vmode,sep=.8ex,rounded=true,shadow=true]{important}
    Električna struja je usmjereno gibanje električnih naboja.\ %
    \mode<article>{\\}%
    Karakteriziraju je \alert{smjer} i \alert{jakost}.
  \end{beamercolorbox}

  \smallskip
  \hspace*{-1em}%
  \begin{tikzpicture}[\mind,concept color=black,text=black]
    \node[concept] (struja) {električna struja}
      child[concept color=blue!70!black,grow=200]{ node[concept]{u metalima}
      child{node {metali su \textsc{vodiči \alert{prve} vrste}}}
        child[grow=225]{node {el. struja ostvaruje se gibanjem \alert{elektrona}}}
        child[grow=290]{node {\textbf{ne} dolazi do gibanja tvari}}
      }
      child[concept color=green!80!black,grow=340]{ node[concept]{u plinovima i tekućinama}
      child[grow=225]{node {\textsc{vodiči \alert{druge} vrste:} otopine soli, kiselina i lužina}}
        child[grow=315]{node {el. struja ostvaruje se gibanjem \alert{iona}}}
        child[grow=270]{node {dolazi do gibanja tvari}}
      }
    ;
  \end{tikzpicture}
\end{frame}

\vspace*{-0.8em}
\begin{frame}{Učinci el. struje}
  \mode<article>{\vspace{-0.7em}}\leavevmode\kern-1em%
  \begin{tikzpicture}[\mind,concept color=black,text=black]
    \node[concept] (ucinci) {učinci el. struje}
      child[concept, concept color=red!80!black,grow=60]{node[concept] (top) {toplinski}
      }
      child[concept, concept color=violet!90!black,grow=0]{node[concept] (kem) {kemijski}
      }
      child[concept, concept color=blue!80!black,grow=300]{node[concept] (mag) {magnetski}
      }
    ;
    \node[right=of top, text width=.55\textwidth,align=left] {Vodič kojim prolazi el. struja se zagrijava zbog
          sudaranja \Elektron\ u gibanju s česticama tvari kroz koju se gibaju (čime joj povećavaju
          toplinsku energiju) -- struja nailazi na otpor okolne tvari.};
      \node[right=of kem, text width=.45\textwidth,align=left]  {razdvajanje vodiča druge vrste na sastavne
        dijelove: \alert{elektroliza}. Vodiči prve vrste se ne mijenjaju.};
    \node[right=of mag, text width=.55\textwidth,align=left]  {oko \textsc{svakog} vodiča kroz koji teče struja stvara se magnetsko polje, koje je jače blizu vodiča i opada s udaljenošću.};
  \end{tikzpicture}
  \vspace{-1em}
\end{frame}
\end{document}

% vim: filetype=tex:tabstop=2:shiftwidth=2:expandtab:spell spelllang=hr
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  \documentclass[croatian,unicode]{beamer}
  \input{elektrotehnika-style.tex}
  \embedfile[desc={Svi potrebni LaTeX source fajlovi za ovaj pdf dokument. SaveAs
  i odmah iz .7z.txt preimenovati u .7z. Ova komplikacija je zbog Adobeovih
  glupih restrikcija.}]{sources-01-Struktura-Materije-Elektricitet-projektor.7z.txt}
  \input{01-Struktura-Materije-Elektricitet-body.tex}







common-lecture-style.tex

    % Based on a solution template for:

    % - Giving a talk on some subject.
  % - The talk is between 15min and 45min long.
  % - Style is ornate.



  % Copyright 2004 by Till Tantau <tantau@users.sourceforge.net>.
  %
  % In principle, this file can be redistributed and/or modified under
  % the terms of the GNU Public License, version 2.
  %
  % However, this file is supposed to be a template to be modified
  % for your own needs. For this reason, if you use this file as a
  % template and not specifically distribute it as part of a another
  % package/program, I grant the extra permission to freely copy and
  % modify this file as you see fit and even to delete this copyright
  % notice. 

  % Common packages

  \usepackage[croatian]{babel}
  \usepackage{hyperref}
  \usepackage[utf8]{inputenc}
  %\usepackage[latin1]{inputenc}
  % or whatever

\usepackage{booktabs}
\usepackage[normalem]{ulem} % underlining
\usepackage{longtable}
\usepackage{array} % for extrarowheight
  \usepackage{pgf}
  \usepackage{pgfplots}
  \pgfplotsset{compat=1.12}
  \usepgflibrary{shapes.arrows}
  \usepackage{tikz}
  \usetikzlibrary{positioning,shapes.symbols,decorations,decorations.pathmorphing,decorations.markings,calc,patterns,arrows.meta,circuits.logic.IEC,circuits.logic.US,tikzmark,calc,fit}
    \usetikzlibrary{mindmap,trees}
  \usepgfplotslibrary{fillbetween}
  \usepackage{calc}

%  \usepackage[light,condensed,math]{anttor}
%  \usepackage[condensed]{iwona}
  \usepackage[T1]{fontenc}

  \usepackage{ifthen}
  \usepackage{tikz}
  \usepackage{colortbl}
  % \usepackage{yfonts}    % blackletter (old german) fonts 
  \usepackage{translator} % comment this, if not available
  \hypersetup{colorlinks=true,%
    linkcolor=PirateGold!80!black,%     % Aslo sets ``title in sidebar`` color
    ,unicode=false
  }
  \usepackage{multicol}
  \setlength{\columnsep}{4em}
  \setlength{\columnseprule}{1pt}
  \usepackage{embedfile}
  \embedfilesetup{mimetype=application/x-7z-compressed}
  \usepackage{siunitx}  % SI units and number pretty printing
  \sisetup{detect-all,
% 	round-mode = places,
% 	round-precision = 3,
	retain-unity-mantissa = true,
	retain-zero-exponent = false,
  output-decimal-marker= {,}
}
\def\mathcomma{\futurelet\next\mathcommaA}  % http://tex.stackexchange.com/questions/60440/a-comma-decimal-separator-that-is-bigger-than-a-dot
\def\mathcommaA{\mathchar`, \expandafter\ifx\space\next\,\fi}
{\catcode`,=13 \global\let,=\mathcomma}
\mathcode`,="8000
\newcommand{\D}[1]{\num[round-mode=places,round-precision=0]{#1}}  			% strip decimals, leave int
\newcommand{\dSI}[2]{\SI[round-mode=places,round-precision=0]{#1}{#2}}  % strip decimals, leave int
\newcommand{\J}[1]{\num[round-mode=places,round-precision=1]{#1}}  			% 1 decimal
\newcommand{\jSI}[2]{\SI[round-mode=places,round-precision=1]{#1}{#2}}  % 1 decimal
% upotreba \WM, \AM, \VM:
% prvo nacrtati obicni naponski izvor, V, (imenovati ga!) pa preko njega mjerni instrument:
% \draw (0,0) to [V,color=white,name=uredjaj1,l^={$X_{uredjaja}$},-*]    (0,2) ;
%                \AM{uredjaj1};
% % ili
%                \VM{uredjaj1};
% % ili
%                \WM{uredjaj1};

\newcommand{\WM}[1] 
{  % #1 = name
  \node[draw=black,thick,minimum width=12pt,circle,inner sep=0pt] (n-#1) at (#1) {W};
}
\newcommand{\AM}[1] 
{  % #1 = name
  \node[draw=black,thick,minimum width=12pt,circle,inner sep=0pt] (n-#1) at (#1) {A};
}
\newcommand{\VM}[1] 
{  % #1 = name
  \node[draw=black,thick,minimum width=12pt,circle,inner sep=0pt] (n-#1) at (#1) {V};
}
\newlength{\lenresult}
\newlength{\higresult}
\newlength{\depresult}
\newcommand{\HIL}[1]{%   HIghLight result
	\settowidth{\lenresult}{#1}
	\settoheight{\higresult}{#1}
	\settodepth{\depresult}{#1}
	\addtolength{\higresult}{\depresult}
	\begin{tikzpicture}[baseline=(R.base)]\begin{scope}%
		\path[draw,violet,thick,double,distance=1pt] (0,-.4\higresult) .. controls (.5\lenresult,0.1\higresult)
														and (\lenresult,-.7\higresult)
														.. (1.25\lenresult,-.5\higresult);%
			\end{scope}\begin{scope}[draw,black,ultra thick]%
		\path[thick,double,distance=1pt,draw=none] (0,1.4\higresult) .. controls (.5\lenresult,0.9\higresult)
														and (\lenresult,1.7\higresult)
														.. (1.25\lenresult,1.5\higresult)
			(.5\lenresult,.5\higresult) node (R) {#1};
			\end{scope}%
		\end{tikzpicture}
}

% You insert the angle symbol by using the style
% right angle symbol={<Point 1>}{<Point 2>}{<Point 3>}
% in a draw command, where <Point 1> and <Point 2> are two points on a line (A
% and B in the image below), and <Point 3> is a point on the perpendicular line
% (Q or P in the image below). If you want the angle symbol on its own, just use
% it in a new draw command:
% \draw [right angle symbol={<Point 1>}{<Point 2>}{<Point 3>}];
% The quadrant can be selected by using right angle quadrant=<1-4>, the size by
% using right angle length=<length>. Both these options have to be called before
% right angle symbol.
\tikzset{  % http://tex.stackexchange.com/questions/21752/insertion-of-perpendicular-symbol-at-intersection-of-two-perpendicular-lines
    right angle quadrant/.code={
        \pgfmathsetmacro\quadranta{{1,1,-1,-1}[#1-1]}     % Arrays for selecting quadrant
        \pgfmathsetmacro\quadrantb{{1,-1,-1,1}[#1-1]}},
    right angle quadrant=1, % Make sure it is set, even if not called explicitly
    right angle length/.code={\def\rightanglelength{#1}},   % Length of symbol
    right angle length=2ex, % Make sure it is set...
    right angle symbol/.style n args={3}{
        insert path={
            let \p0 = ($(#1)!(#3)!(#2)$) in     % Intersection
                let \p1 = ($(\p0)!\quadranta*\rightanglelength!(#3)$), % Point on base line
                \p2 = ($(\p0)!\quadrantb*\rightanglelength!(#2)$) in % Point on perpendicular line
                let \p3 = ($(\p1)+(\p2)-(\p0)$) in  % Corner point of symbol
            (\p1) -- (\p3) -- (\p2)
        }
    }
}
% Common settings for all lectures in this course

\title{\insertlecture}
\subtitle{}

\author{dipl. ing. Darija Tadin}      % tu neka stoji, a posliije ga necemo ispisivati van

\subject{\kakavPredmet: \lecturename}
% Beamer settings

\definecolor{Pipi}{HTML}{F4E5C3}  % svijetlo oker
\definecolor{DutchWhite}{HTML}{EFE0BA}  % sivkasto bijela
\definecolor{PirateGold}{HTML}{A86B17}  % tamno zlatna
\setbeamercolor{structure}{fg=PirateGold!80!black}
% \setbeamercolor{palette sidebar primary}{fg=red}  % slide number bottom right in sidebar
% \setbeamercolor{palette sidebar secondary}{fg=red} % 
% \setbeamercolor{palette sidebar tertiary}{fg=red}  % Author name in sidebar
% \setbeamercolor{palette sidebar quaternary}{fg=red}
\usetheme{Goettingen}
% http://tex.stackexchange.com/questions/246201/color-of-the-navigation-bar-in-beamer-theme-goettingen

\usefonttheme{serif}
\setbeamercovered{transparent}
  % or whatever (possibly just delete it)
%\setbeamertemplate{navigation symbols}{}
%\setbeamercolor{navigation symbols}{fg=PirateGold, bg=PirateGold!20!Pipi}
%\setbeamertemplate{footline}
%{%
%\begin{beamercolorbox}{section in head/foot}
%	\vskip2pt\insertframenumber\vskip2pt
%\end{beamercolorbox}%
%}


\setbeamertemplate{sidebar right}
{
  \setbeamercolor{title in sidebar}{fg=PirateGold,bg=white}%
  {\usebeamerfont{title in sidebar}%
    \vskip1.5em%
    \hskip3pt%
    \usebeamercolor[fg]{palette sidebar quarternary}%
    \resizebox{1.9cm}{1.1ex}{\lecturename:\ }\\
    \insertshorttitle[width=2cm-6pt,center,respectlinebreaks]\par%
    \vskip1.25em%
  }%
  {%
%     \hskip3pt%              % no author in sidebar
%     \usebeamercolor[fg]{author in sidebar}%
%     \usebeamerfont{author in sidebar}%
%     \insertshortauthor[width=2cm-5pt,center,respectlinebreaks]\par%
    \vskip1.25em%
  }%
  \hbox to2cm{\hss\insertlogo\hss}
  \vskip1.25em%
  \insertverticalnavigation{2cm}%
  \vfill
    \ifx\beamer@sidebarside\beamer@lefttext%
    \else%
      \usebeamercolor{normal text}%
      \llap{\usebeamertemplate***{navigation symbols}\hskip0.1cm}%
			\vskip -4pt\hskip2pt%
			\hbox to 2cm{\hfill\usebeamerfont{subsection in
      sidebar}\strut\usebeamercolor[fg]{subsection in
      sidebar}\insertshortlecture.\insertframenumber\hskip5pt}%
    \fi%
}%
%\setbeamertemplate{frametitle continuation}{\insertcontinuationcount}
\setbeamertemplate{frametitle continuation}[from second]
\setbeamertemplate{title page}
{
  \vbox{}
  \vskip1em
  {\large Nastavni sat\par}
  {\usebeamercolor[fg]{title}\usebeamerfont{title}\inserttitle\par}%
  \ifx\insertsubtitle\@empty%
  \else%
    \vskip0.25em%
    {\usebeamerfont{subtitle}\usebeamercolor[fg]{subtitle}\insertsubtitle\par}%
  \fi%     
  \vskip1em\par
	\kakavPredmet{} \emph{\lecturename}, \insertdate\par
  \vskip0pt plus1filll
  % \leftskip=0pt plus1fill\insertauthor\par    % don't want author's name on each lesson
  \insertinstitute\vskip1em
}

\logo{\includegraphics[width=2cm]{slike/common/skola-minilogo.jpg}}



\mode<beamer>
{
\hypersetup{pdfpagemode=FullScreen}
\setbeamercolor{block body}{fg=green!20!black,bg=PirateGold!20!white}
\setbeamercolor{block body alerted}{fg=black,bg=PirateGold!20!white}
\setbeamercolor{important}{fg=black,bg=PirateGold!20!white}
% \setbeamercolor{block body example}{fg=blue,bg=white}
}


% Article version layout settings


\mode<article>

\hypersetup{pdfpagemode=UseAttachments}
\usepackage{datetime}
\usepackage{fancyhdr}
\usepackage{lastpage}
\usepackage{bookmark}    % to open FileAttachments tab automatically
%\usepackage[left=1.5cm,right=6cm,top=1.5cm,bottom=3cm]{geometry}
\usepackage[left=2.5cm,right=4cm,top=2.5cm,bottom=3cm,headheight=24pt]{geometry}
%   punchmarks - begin
\usepackage[all]{background}
\newcommand{\punchmark}{\begin{tikzpicture}[remember picture,overlay]{\draw[black!70,line width=.2pt] (6mm,-0.5\paperheight) -- +(3.5mm,0);}\end{tikzpicture}}
\SetBgContents{\punchmark}\SetBgPosition{current page.north west}\SetBgOpacity{1.0}\SetBgAngle{0.0}\SetBgScale{1.0}
%   punchmarks - end


\makeatletter
\def\@listI{\leftmargin\leftmargini
  \parsep 0pt
  \topsep 5\p@   \@plus3\p@ \@minus5\p@
  \itemsep0pt}
\let\@listi=\@

% command \tomorrow
% http://tex.stackexchange.com/questions/87424/how-to-implement-a-tomorrow-in-latex
\usepackage{pgfkeys,pgfcalendar}

\newcount\pgfdatecount
\newcommand{\tomorrow}{%
\pgfcalendardatetojulian{\year-\month-\day+1}{\pgfdatecount}
\pgfcalendarjuliantodate{\the\pgfdatecount}{\myyear}{\mymonth}{\myday}
% engleski redoslijed:
%\pgfcalendarmonthname{\mymonth}\space\myday,\space\myyear%
% engleski redoslijed:
\myday.\space\pgfcalendarmonthname{\mymonth}\space\space\myyear.%
}



\setbeamertemplate{frametitle}{\paragraph*{\insertframetitle\    %radi ako se definira \begin{frame}{title}{subtitle}
      \ \small\insertframesubtitle}\ \par
:}

\setbeamertemplate{frametitle}{\paragraph*{\insertframetitle\ \ \small\insertframesubtitle}\ \par
}
\setbeamertemplate{framesubtitle}{\paragraph*{\small\insertframesubtitle}\ \par
}

\setbeamertemplate{frame end}{%
  \marginpar{\scriptsize\hbox to 1cm{\sffamily%
      \hfill\strut\insertshortlecture.\insertframenumber}\hrule height .2pt}}
\setlength{\marginparwidth}{1cm}
\setlength{\marginparsep}{2.0cm}

\def\@maketitle{\makechapter}

\def\makechapter{
  \newpage
  \null
  \vskip 2em%
  {%
    \parindent=0pt
    \raggedright
    \sffamily
    \vskip8pt
    {\fontsize{24.88pt}{24.88pt}\selectfont Tema:\par\vskip2pt}
    {\fontsize{24.88pt}{24.88pt}\selectfont \color{PirateGold!80!black} \insertlecture\par\vskip4pt}
    {\Large\selectfont \color{PirateGold!80!black} \insertsubtitle\par}
    \vskip10pt

		\normalsize\selectfont Nastavni sat \cegaPredmeta{} \emph{\lecturename}, \@date\par\vskip1.5em
    %\hfill \Author
  }
  \par
  \vskip 1.5em%
}

\let\origstartsection=\@startsection
\def\@startsection#1#2#3#4#5#6{%
  \origstartsection{#1}{#2}{#3}{#4}{#5}{#6\normalfont\sffamily\color{PirateGold!80!black}\selectfont}}
\makeatother


\pagestyle{fancy}
\fancyhf{}

  \renewcommand{\footrulewidth}{.4pt}
  \fancyhfoffset[R]{.5\marginparsep+.5\marginparwidth}
  \fancyhead[L]{\colorbox{PirateGold!30}{\kratkoIme\,\,}\ \, \kakavPredmet: \lecturename}
  \fancyhead[R]{\kad}
  \fancyfoot[L]{\insertlecture}
  \fancyfoot[R]{\ifthenelse{\value{page}=\pageref{LastPage}}{\pageref{LastPage}.}{\thepage(\pageref{LastPage})}}
\fancypagestyle{plain}{%
  \fancyhfoffset[R]{0pt}
  \fancyhead{} % get rid of headers
  \renewcommand{\headrulewidth}{0pt} % and the line
  \renewcommand{\footrulewidth}{.4pt}
  \fancyfoot[R]{\ifthenelse{\value{page}=\pageref{LastPage}}{\pageref{LastPage}}{\thepage(\pageref{LastPage})}}
}

% \Acrobatmenu{ShowHideFileAttachment}{Show/hide file attachments}
% \bookmark[
%   named=ShowHideFileAttachment,
% ]{Show/hide file attachments}


\mode
<all>

\usepackage{bm}  % bold math symbols

	%\newtheorem*{definition*}{definition}

%\usepackage{pgfmath}
\pgfdeclaredecoration{penciline}{initial}{
    % usage:   \begin{tikzpicture}[decoration=penciline, decorate]
    \state{initial}[width=+\pgfdecoratedinputsegmentremainingdistance,
    auto corner on length=1mm,]{
        \pgfpathcurveto%
        {% From
            \pgfqpoint{\pgfdecoratedinputsegmentremainingdistance}
                      {\pgfdecorationsegmentamplitude}
        }
        {%  Control 1
        \pgfmathrand
        \pgfpointadd{\pgfqpoint{\pgfdecoratedinputsegmentremainingdistance}{0pt}}
                    {\pgfqpoint{-\pgfdecorationsegmentaspect
                     \pgfdecoratedinputsegmentremainingdistance}%
                               {\pgfmathresult\pgfdecorationsegmentamplitude}
                    }
        }
        {%TO 
        \pgfpointadd{\pgfpointdecoratedinputsegmentlast}{\pgfpoint{1pt}{1pt}}
        }
    }
    \state{final}{}
}


\makeatletter           % for interruption of odd-even colouring of rows in colorable
\@ifundefined{c@rownum}{%
  \let\c@rownum\rownum
}{}
\@ifundefined{therownum}{%
  \def\therownum{\@arabic\rownum}%
}{}
\makeatother
\usetikzlibrary{calc}
\usepackage{etoolbox}

\pgfdeclarelayer{background}
\pgfdeclarelayer{foreground}
\pgfdeclarelayer{sankeydebug}
\pgfsetlayers{background,main,foreground,sankeydebug}

\newif\ifsankeydebug

\newenvironment{sankeydiagram}[1][]{

  \def\sankeyflow##1##2{% sn, en
    \path[sankey fill]
    let
    \p1=(##1.north east),\p2=(##1.south east),
    \n1={atan2(\y1-\y2,\x1-\x2)-90},
    \p3=(##2.north west),\p4=(##2.south west),
    \n2={atan2(\y3-\y4,\x3-\x4)+90}
    in
    (\p1) to[out=\n1,in=\n2] (\p3) --
    (\p4) to[in=\n1,out=\n2] (\p2) -- cycle;
    \draw[sankey draw]
    let
    \p1=(##1.north east),\p2=(##1.south east),
    \n1={atan2(\y1-\y2,\x1-\x2)-90},
    \p3=(##2.north west),\p4=(##2.south west),
    \n2={atan2(\y3-\y4,\x3-\x4)+90}
    in
    (\p1) to[out=\n1,in=\n2] (\p3)
    (\p4) to[in=\n1,out=\n2] (\p2);
  }


  \tikzset{
    sankey tot length/.store in=\sankeytotallen,
    sankey tot quantity/.store in=\sankeytotalqty,
    sankey min radius/.store in=\sankeyminradius,
    sankey arrow length/.store in=\sankeyarrowlen,
    sankey debug/.is if=sankeydebug,
    sankey debug=false,
    sankey flow/.style={
      to path={
        \pgfextra{
          \pgfinterruptpath
          \edef\sankeystart{\tikztostart}
          \edef\sankeytarget{\tikztotarget}
          \sankeyflow{\sankeystart}{\sankeytarget}
          \endpgfinterruptpath
        }
      },
    },
    sankey node/.style={
      inner sep=0,minimum height={sankeyqtytolen(##1)},
      minimum width=0,draw=none,line width=0pt,
    },
    % sankey angle
    sankey angle/.store in=\sankeyangle,
    % sankey default styles
    sankey fill/.style={line width=0pt,fill,white},
    sankey draw/.style={draw=black,line width=.4pt},
  }

  \newcommand\sankeynode[4]{%prop,orientation,name,pos
    \node[sankey node=##1,rotate=##2] (##3) at (##4) {};
    \ifsankeydebug
    \begin{pgfonlayer}{sankeydebug}
      \draw[red,|-|] (##3.north west) -- (##3.south west);
      \pgfmathsetmacro{\len}{sankeyqtytolen(##1)/3}
      \draw[red] (##3.west)
      -- ($(##3.west)!\len pt!90:(##3.south west)$)
      node[font=\tiny,text=black] {##3};
    \end{pgfonlayer}
    \fi
  }

  \newcommand\sankeynodestart[4]{%prop,orientation,name,pos
    \sankeynode{##1}{##2}{##3}{##4}
    \begin{scope}[shift={(##3)},rotate=##2]
      \path[sankey fill]
      (##3.north west) -- ++(-\sankeyarrowlen,0)
      -- ([xshift=-\sankeyarrowlen/6]##3.west)
      -- ([xshift=-\sankeyarrowlen]##3.south west)
      -- (##3.south west) -- cycle;
      \path[sankey draw]
      (##3.north west) -- ++(-\sankeyarrowlen,0)
      -- ([xshift=-\sankeyarrowlen/6]##3.west)
      -- ([xshift=-\sankeyarrowlen]##3.south west)
      -- (##3.south west);
    \end{scope}
  }

  \newcommand\sankeynodeend[4]{%prop,orientation,name,pos
    \sankeynode{##1}{##2}{##3}{##4}
    \begin{scope}[shift={(##3)},rotate=##2]
      \path[sankey fill]
      (##3.north east)
      -- ([xshift=\sankeyarrowlen]##3.east)
      -- (##3.south west) -- cycle;
      \path[sankey draw]
      (##3.north east)
      -- ([xshift=\sankeyarrowlen]##3.east)
      -- (##3.south west);
    \end{scope}
  }

  \newcommand\sankeyadvance[3][]{%newname,name,distance
    \edef\name{##2}
    \ifstrempty{##1}{
      \def\newname{##2}
      \edef\name{##2-old}
      \path [late options={name=##2,alias=\name}];
    }{
      \def\newname{##1}
    }
    \path
    let
    % sankey node angle
    \p1=(##2.north east),
    \p2=(##2.south east),
    \n1={atan2(\y1-\y2,\x1-\x2)-90},
    % sankey prop
    \p3=($(\p1)-(\p2)$),
    \n2={sankeylentoqty(veclen(\x3,\y3))},
    % next position
    \p4=($(##2.east)!##3!-90:(##2.north east)$)
    in
    \pgfextra{
      \pgfmathsetmacro{\prop}{\n2}
      \pgfinterruptpath
      \sankeynode{\prop}{\n1}{\newname}{\p4}
      \path (\name) to[sankey flow] (\newname);
      \endpgfinterruptpath
    };
  }

  \newcommand\sankeyturn[3][]{%newname,name,angle
    \edef\name{##2}
    \ifstrempty{##1}{
      \def\newname{##2}
      \edef\name{##2-old}
      \path [late options={name=##2,alias=\name}];
    }{
      \def\newname{##1}
    }
    \ifnumgreater{##3}{0}{
      \typeout{turn acw: ##3}
      \path
      let
      % sankey node angle
      \p1=(##2.north east),
      \p2=(##2.south east),
      \p3=($(\p1)!-\sankeyminradius!(\p2)$),
      \n1={atan2(\y1-\y2,\x1-\x2)-90},
      % sankey prop
      \p4=($(\p1)-(\p2)$),
      \n2={sankeylentoqty(veclen(\x4,\y4))},
      \p5=(##2.east),
      \p6=($(\p3)!1!##3:(\p5)$)
      in
      \pgfextra{
        \pgfmathsetmacro{\prop}{\n2}
        \pgfinterruptpath
        % \fill[red] (\p3) circle (2pt);
        % \fill[blue](\p6) circle (2pt);
        \sankeynode{\prop}{\n1+##3}{\newname}{\p6}
        \path (\name) to[sankey flow] (\newname);
        \endpgfinterruptpath
      };
    }{
      \typeout{turn acw: ##3}
      \path
      let
      % sankey node angle
      \p1=(##2.south east),
      \p2=(##2.north east),
      \p3=($(\p1)!-\sankeyminradius!(\p2)$),
      \n1={atan2(\y1-\y2,\x1-\x2)+90},
      % sankey prop
      \p4=($(\p1)-(\p2)$),
      \n2={sankeylentoqty(veclen(\x4,\y4))},
      \p5=(##2.east),
      \p6=($(\p3)!1!##3:(\p5)$)
      in
      \pgfextra{
        \pgfmathsetmacro{\prop}{\n2}
        \pgfinterruptpath
        % \fill[red] (\p3) circle (2pt);
        % \fill[blue](\p6) circle (2pt);
        \sankeynode{\prop}{\n1+##3}{\newname}{\p6}
        \path (\name) to[sankey flow] (\newname);
        \endpgfinterruptpath
      };
    }
  }

  \newcommand\sankeyfork[2]{%name,list of forks
    \def\name{##1}
    \def\listofforks{##2}
    \xdef\sankeytot{0}
    \path 
    let
    % sankey node angle
    \p1=(\name.north east),
    \p2=(\name.south east),
    \n1={atan2(\y1-\y2,\x1-\x2)-90},
    % sankey prop
    \p4=($(\p1)-(\p2)$),
    \n2={sankeylentoqty(veclen(\x4,\y4))}
    in
    \pgfextra{
      \pgfmathsetmacro{\iprop}{\n2}
    }
    \foreach \prop/\name[count=\c] in \listofforks {
      let
      \p{start \name}=($(\p1)!\sankeytot/\iprop!(\p2)$),
      \n{nexttot}={\sankeytot+\prop},
      \p{end \name}=($(\p1)!\n{nexttot}/\iprop!(\p2)$),
      \p{mid \name}=($(\p{start \name})!.5!(\p{end \name})$)
      in
      \pgfextra{
        \xdef\sankeytot{\n{nexttot}}
        \pgfinterruptpath
        \sankeynode{\prop}{\n1}{\name}{\p{mid \name}}
        \endpgfinterruptpath
      }
    }
    \pgfextra{
      \pgfmathsetmacro{\diff}{abs(\iprop-\sankeytot)}
      \pgfmathtruncatemacro{\finish}{\diff<0.01?1:0}
      \ifnumequal{\finish}{1}{}{
        \message{*** Warning: bad sankey fork (maybe)...}
        \message{\iprop-\sankeytot}
      }
    };
  }

  \tikzset{
    % default values,
    declare function={
      sankeyqtytolen(\qty)=\qty/\sankeytotalqty*\sankeytotallen;
      sankeylentoqty(\len)=\len/\sankeytotallen*\sankeytotalqty;
    },
    sankey tot length=100pt,
    sankey tot quantity=100,
    sankey min radius=30pt,%
    sankey arrow length=10pt,%
    % user values
    #1}
}{
}

\newcommand{\izmj}{\ensuremath{\mathtt{\sim}}}
\newcommand{\istosmj}{\ensuremath{\mathtt{=}}}

\makeatletter % http://tex.stackexchange.com/questions/308/different-command-definitions-with-and-without-optional-argument
% and http://tex.stackexchange.com/questions/433/vertically-center-text-and-image-in-one-line
\def\vcenteredinclude{\@ifnextchar[{\@with}{\@without}}
  % usage \vcenteredinclude[width=\somewidth]{imagename.png},  \vcenteredinclude[height=2cm]{imagename.png}
  %   (natural image width)  \vcenteredinclude{imagename.png}
\def\@with[#1]#2{\begingroup
\setbox0=\hbox{\includegraphics[#1]{#2}}%
\parbox{\wd0}{\box0}\endgroup}
\def\@without#1{\begingroup
\setbox0=\hbox{\includegraphics{#1}}%
\parbox{\wd0}{\box0}\endgroup}
\makeatother

\mode<presentation>{%
  \newcommand\beamervfill{\vfill}
  \def\mind{small mindmap}%
}
\mode<article>{%
  \newcommand\beamervfill{\relax}
  \def\mind{mindmap}%
}









elektrotehnika-style.tex

\def\lecturename{Osnove elektrotehnike}
\def\kakavPredmet{Predmet}      % za razliku od Izborni predmet, na primjer.. ili 'Zadaci'
\def\cegaPredmeta{predmeta}      % za razliku od 'izbornog predmeta', na primjer..
\usepackage[europeanresistors,americaninductors,siunitx,straightlabels]{circuitikz}
\input{common-lecture-style.tex}
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