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The next electrons to go in will have to be paired with those who are already there. You can see that it will get gradually tedious to write full electronic atom structures as the number of electrons increases. There are two ways around this and you should be familiar with both. Shortcut 1: All different p electrons can be combined together.
For example, fluoride can be written as 1s22s22p5, and neon as 1s22s22p6. This is what is usually done if the electrons are in the inner layer. If the electrons are in the bond level (those on the outside of the atom), they are sometimes written in abbreviated, sometimes in full. Don't worry about it. Be prepared to meet any version, but if
you are asked to electronic structure of something on the exam, write it out in full, showing all the orbits of px, py and pz on an external level separately. For example, although we haven't met the electronic chlorine structure yet, you can write it as 1s22s22p63s23px23py23pz1. Note that 2p electrons all lump together while 3p of them are
shown in full. The logic is that 3p electrons will participate in bonding because they are on the outside of the atom, while 2p electrons are buried deep in the atom and are not really of any interest. Shortcut 2: You can combine all the internal electrons together using, for example, the Ne symbol. In this context, Ne means electronic neon
structure - in other words: 1s22s22px22py2pz2 you wouldn't do it with helium because it takes longer to write He than 1s2. On this basis, the chlorine structure will be written Ne3s23px23py23pz1. The third period in the neo, all the orbits of the second level are full, and so after that we have to start the third period with sodium. The scheme
of filling is now exactly the same as in the previous period, except that now everything is happening at the 3-level. For example: The orbits of electrons in atoms vary in size and orientation. Certain energies and angular movements characterize atomic orbits. The state of the electron in any atom is determined by certain acceptable values
of energy and angular impulse, which describe its location in relation to its nucleus and energy level. These allowable states are called orbitals and are expressed by a set of four numbers 'n', 'l', 'm' and 's' called quantum numbers. These numbers serve as the signature of electrons, uniquely describing its position in the atom. 'n', 'l' and 'm'
indicate spatial distribution, while 's' indicates the orientation of electron rotation. This quantum number determines the main energy shell or energy level at which the electron is present. The basic quantum number gives the average distance of the electron from the nucleus and the energy associated with it. It is denoted by the letter 'n',
which can take whole numbers as they start 1, 2, 3, 4, 4, . The shell with n No 1 is called the first shell or 'K' shell. The shell with n No 2 is the 'L' shell and so on. The first shell is closest to the nucleus. As the 'n' value increases, the distance from the nucleus increases, as does the energy of the electrons. Azimutal quantum number or
angular quantum numberAimutal quantum number determines the angular pulse of an electron, denoted by the letter 'l'. The value of 'l' gives a sub-level or sub-supply in this main energy shell to which the electron belongs. It can only have positive integral values from zero to (n-1), where 'n' is the main quantum number. The different
values of the L shell are also marked with letters s, p, d, f,...... For any basic energy level, the energy of the sub-energy is followed by the order of the s'gt; d'gt; f.The various sub-children are represented first by writing the value 'n' and then by the letter marked for the value 'l'. To illustrate, n 1 l y 0 one submarine shell 1sn 2 l y 0.1 two sub-
shell 2s, 2pn 3 l and 0.1.2 three sub-shell 3s, 3p, 3dn No 4 l and 0.1.2.3 four sub-shell 4s, 4p, 4d, 4fThus for each value 'n' there are 'n' values 'l'. The meaning of the azimuth quantum number gives shape to the sub-body or orbit. So it is also called the orbital quantum number. The magnetic quantum number Magnetic quantum number
describes the behavior of an electron in a magnetic field. In the absence of an external magnetic field, electrons/orbits that have the same values n and l, but different values on m have the same energy. They are called degenerative orbits. However, when there is an external magnetic field, the orbits vary slightly in their energies. This is
due to the fact that the preferred orientation of the orbit in space is the result of the interaction of its own magnetic field with the external magnetic field. It is denoted by the letter m, the values of which depend on the letter l. This quantum number can have all integral values from '-l' to 'L', including 0. Thus, for this value 'l' there is (2l and 1)
values 'm'. Two orbits in the same shell may have the same 'n' and 'l' values, but they must have different fixed 'm' values. The number of orbital stations in each sub-shell is below: s sub shell l - 0 m - 0 0 only one orbital submarine l - 1 m , -1 three orientations three orbital sub-shells l 2 m - 2, 1.0,-1,-2 five orientations five orbital quantum
numbers Orientation electron is marked by its spin of the quantum number 's' The orientation of the spin is the internal characteristic of an electron more associated with its magnetic behavior than the rotation of an electron around its axis. This number can only have two values corresponding to the spins clockwise and counterclockwise,
i.e. 1/2 and -1/2. The clockwise rotation is represented by an arrow (h) pointing upwards. Hourly spin presented presented arrow (i) pointing down. Each orbital can hold a maximum of two electrons, provided that they have opposite rotations. Pic: 3.15 - Number of dryers and orbiters in K,L and MProblem9 shells. (a) What are the
allowable values for l and m when n No. 3? (b) Which orbital orbit is listed l No. 2 and n No. 3? Solution (a) For n No 3, the allowable values for 'l' and 'm' are: l 0, 1, 2For 'l' 0 y 0 (s-)For 'l' 1 m, orbital, No1, 0, -1 (p-orbital) For 'l' - 2m - 2, No1, 0, -1, -2 (d-orbital) (b) for 'n' - 3 and 'l' - 2:'l' 2 means 'd' orbitalsThe given 'orbital 3d'. The shape of
orbital orbits s is non-directional and spherically symmetrical, which means that the probability of finding an electron is the same in all directions at a certain distance from the nucleus, orbital 1s is shown in figure 1.3.fig 1.3 - Forms 1s and 2s orbitals It is observed that the cloud's charge density is maximum in the nucleus and decreases
with increasing distance from the nucleus. Orbit 2s is also non-direction and spherically symmetrical. In this case, the density is maximum at the nucleus and becomes small over long distances. However, the efficient volume or size of 2s is larger than 1s orbital. An important feature of Orbital 2s is that there is a spherical shell within 2s
orbital (area without dots), where the probability of finding an electron is almost zero, this is called a node or node of the surface. Thus, Orbit 2s differs from orbital 1s in that it is larger in size and has a solid surface. Higher orbits also have spherical shapes and the number of vandalized surfaces in the orbital for any given energy level n -
1, where n represents the energy level. Form p orbital: For p-orbital (l-1), there are three possible orientations corresponding to m -1, 0, No. This means that each p-sub-shell has three p-orbits. They are labeled as px, py and pz; For example, 2px, 2py and 2pz.fig 1.4 - (a) Forms of three 2p orbitalsTe three orbits are equal in energy but
differ in their orientation. Each orbital consists of two lobes, symmetrical in relation to a certain axis. Depending on the orientation of the shares, they are designated as 2px, 2py and 2pz, as they are symmetrical about x, y and z-axes respectively. That is, 2pxorbital has two symmetrical lobes around the x-axis and the 2py orbital has two
symmetrical lobes around the y-axis while the 2pz orbital lobe is symmetrical around the z-axis. The shape of the orbit is called the blunt shape of the bell. Two lobes of each orbit are separated by a plane with zero electron density. This aircraft is known as a Vedic aircraft. For a 2pz orbital, nodal plane (in plane XY) shown below figure.fig
1.4 - (b) Nodal plane in 2pz orbital2px and 2py orbital have also similar to the nordic plane. It should be noted that the probability of finding an electron in a particular orbital Share. Orbits p higher energy levels (n No. 3, 4, 5... etc.) have similar shapes, although their sizes are larger. This page discusses atomic orbits at the introductory
level. It explores s and p orbital in some detail, including their shape and energy. d orbits are described only in terms of their energy, and f orbital stations are mentioned only in passing. When a planet moves around the Sun, its certain path, called orbit, can be built. The sharply simplified look of the atom is similar to that in which electrons
rotate around the nucleus. The truth is different; electrons, in fact, inhabit areas of space known as orbital. Orbits and orbits sound similar, but they have completely different meanings. It is important to understand the difference between them. To build a path for something, the exact location and trajectory of the object must be known. It's
imossible for electrons. The Heisenberg Uncertainty Principle states that it is impossible to determine with absolute accuracy, at the same time, both the position and the pulse of the electron. This makes it impossible to build an orbit for the electron around the nucleus. Figure 1: Electron hydrogen - Orbital 1s Consider one hydrogen atom:
at a certain point, the position of the electron is built. The position is built again soon after, and it is in a different position. There is no way to tell how he moved from first place to second place. This process is repeated many times, eventually creating a 3D map of the places that the electron is likely to be found. In the case of hydrogen, an
electron can be found anywhere in the spherical space surrounding the nucleus. The image above shows the cross-section of this spherical space. 95% of the time (or any arbitrary, high percentage), the electron is in a fairly easily defined area of space quite close to the nucleus. This area of space is called orbital space, and it can be
seen as the area of space in which the electron lives. It is impossible to know what the electron is doing inside the orbit, so the electron's actions are completely ignored. All that can be said is that if an electron is in a certain orbital, it has a certain, defined energy. The orbit occupied by a hydrogen electron is called orbital 1s. Number 1
represents the fact that the orbit is at the energy level closest to the nucleus. The letter s indicates the shape of the orbit: the orbits are spherically symmetrical around the nucleus - they look like hollow balls of chunky material with a nucleus in the center. Figure 2: Hydrogen Electron - Orbital 2s Orbital shown above Orbital 2s. This is
similar to orbital orbit 1s, except that the area where there is the greatest chance of finding an electron farther from the nucleus. It is orbital at the second energy level. Exists the area of slightly higher electron density (where the dots are thicker) is closer to the nucleus (electron density is another way of describing the probability of an
electron at a particular location). Electrons 2s (and 3s, 4s, etc.) spend some of their time closer to the nucleus than one might expect. The effect of this is to slightly reduce the energy of electrons in orbital s. The closer the nucleus, the lower their energy. 3s, 4s (etc.) orbit gradually further from the nucleus. Not all electrons live in orbits (in
fact, very few electrons live in orbits). At the first energy level, the only orbital orbit available to electrons is orbit 1s, but on the second level, as well as in orbit 2s, there is a 2p orbit. Orbit p has the shape of 2 identical balloons connected together in the nucleus. Orbital shows where there is a 95% probability of finding a particular electron.
Imagine a horizontal plane through the nucleus, with one fraction of the orbit above the plane and another beneath it; the probability of finding an electron on this plane is zero. How does an electron get from one lobe to another if it can never pass through a nucleus plane? At the introductory level, it just needs to be accepted. To learn
more, read about the wave nature of electrons. At any energy level, you can have three absolutely equivalent p orbital points mutually at right angles to each other. They are arbitrarily given px, py and pz symbols. It's just for convenience; x, y and z are constantly changing as the atom falls in space. Figure 3: Electron hydrogen - 2p orbit P
orbit on the second energy level called 2px, 2py and 2pz. There are similar orbits at subsequent levels: 3px, 3py, 3pz, 4px, 4py, 4pz and so on. All levels, with the exception of the first level, have p orbital stations. At higher levels the lobes are more elongated, with the most likely place to find an electron more distant from the nucleus. In
addition to orbits s and p, there are two other sets of orbital stations that become available for electrons to inhabit at higher energy levels. On the third level there is a set of five d orbital stations (with complex shapes and names), as well as 3s and 3p orbital (3px, 3py, 3pz). In the third level are nine common orbital stations. On the fourth
level, as well as 4s and 4p and 4D orbiters there are an additional seven f orbitals, adding up to 16 orbits in total. s, p, d and f orbital are then available at all higher energy levels as well. The atom can be imagined as a very strange house (somewhat inverted pyramid), with a nucleus living on the ground floor, and then various rooms
(orbital) on the upper floors occupied by electrons. There is only one room on the ground floor (orbital 1s); On the second floor there are 4 rooms (2s, 2px, 2py and 2pz On the third floor are 9 rooms (one orbital 3s, three 3p orbital and five 3D orbital); And so on. However, the rooms are not large: each orbital can enter only 2 electrons. A
convenient way to show the orbits in which electrons live is to draw electrons in boxes. Orbitals can be presented as boxes with electrons depicted with arrows. Often up-arrow and down-arrow are used to show that electrons are different. The need for all electrons in an atom to be different from what comes from quantum theory. If
electrons live in different orbits, they may have the same properties, but if they are both in the same orbit, there must be a difference between the two. The quantum theory gives them a property known as spin, represented by the direction of the arrow. Orbital 1s, holding 2 electrons, are drawn, as shown on the right, but it can be written
even faster than 1s2. It reads like one s two, not like one with a square. Do not confuse the energy level with the number of electrons in this notation. Aufbau is a German word for creation or construction. Moving from one atom to the next in the periodic table, the electronic structure of the next atom can be determined by inserting an
additional electron into the next available orbit. Electrons fill low-energy orbits (closer to the nucleus) before they fill higher energy. If there is a choice between orbits of equal energy, they fill the orbits as far as possible before mating. This is filling the orbit for real, where possible, known as the Handa rule. This applies only to orbits with
exactly the same energies (as with p orbits, for example), and helps to minimize repulsion between electrons and thus makes the atom more stable. The chart (not scale) summarizes the energy orbits to the level of 4p that you will need to know when you use the Aufbau principle. Note that the orbital orbit always has slightly lower energy
than orbit p at the same energy level, so the orbital orbit is always filled with electrons up to the respective orbits p. The strangeness lies in the position of 3D orbiting stations. They are at a slightly higher level than the 4s, so 4s orbital fills first and then all 3D orbits and then 4p orbit. Authors and attributions Jim Clark (Chemguide.co.uk)
(Chemguide.co.uk)
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