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Chemiscope catches Chemistry in Law (US-NSF Video) Key biologically relevant elements of hydrogen (H), carbon (C), nitrogen (N), oxygen (O), phosphorus (P) and sulfur (S). These elements make up more than 95 percent of the cell mass. Carbon is the main component of almost all biological molecules. Elements are characterized by their atomic structure. Although the
subatomic structure of an atom is one of the main topics of interest to chemistry, physics and biophysics, we will discuss only the basic structure that will provide sufficient information for the construction of molecules in the context of this course. Atoms have a central nucleus with positively charged protons and neutral neutrons; negatively charged electrons surround the nucleus.
The electrons that are involved in the chemical bond are those electrons in outer orbit, called valence electrons. On the periodic table below, you can view each of the atoms by hiding all but the outer electrons. Atomic mass, the sum of the number of protons and neutrons in the atomic structure, is a particularly useful measure of each element. Summing up the atomic mass of all
atoms in the molecule, it is possible to estimate the molecular mass of the molecule, which is then expressed in units of atomic mass, or Daltons. This table shows the mass of the six atoms listed above, which can also be found in the top right corner of the box for each element in the periodic table. To calculate the mass of the molecule, we find the mass of each individual atom
in the molecule and add them together. For example, a water molecule (H2O) contains one oxygen atom that has a mass of 16 amu (a unit of atomic mass) and two hydrogen atoms, each of which has a mass of one amu. Thus, the mass of the water molecule is 16 ama and 2 x 1 amu and 18 amu. The electronethivity of an element is the degree to which an atom will involve
electrons in a chemical relationship. Elements with higher electronegativeness, such as N, O and F (fluoride), have a strong attraction for electrons in chemical communication and therefore pull electrons away from less electronegate atoms. Elements with low electronity, such as metals, tend to easily give away electrons. Some atoms of important biological importance are shown.
Chemical bonds and chemical bond molecules and chemical bond molecules result in when atoms of the same element (e.g. C-C) or various elements (e.g. C-O, C-N, O-H) combine into relatively strong, usually neutral structures. There are two main types of chemical bonds: ion and covalent. Covalent bonds can be further divided into polar covalent and non-polar covalent bonds.
Polar covalent bonding is a type of covalent bond, which leads to a unique interaction between molecules molecule a molecule A is a group of at least two atoms in the specified location, together covalent chemical bonds. Links. polar connections will interact with other polar connections through intermolecular attraction, known as hydrogen bonding, for example, between water
molecules. Both strong ion and covalent chemical bonds and weaker intermolecular forces are essential for cell functioning. Ions ions of ions of ions of ions that ion is an atom with the increase or loss of electrons, always valence electrons. The number of protons is not equal to the number of electrons. This is due to the addition or loss of electrons. There are many important ions
in physiology including sodium (Naz), calcium (Ca2) and chloride (Cl-). form when an atom or group of atoms acquires or loses one or more electrons. When an atom acquires electrons, it becomes a negatively charged ion called anion. When an atom loses electrons, it becomes a positively charged ion called a cation. Atoms with higher electronegates tend to acquire electrons
and become anions, while atoms with lower electronegates tend to lose electrons and become cats. The electrostatic attraction between a positively charged ion and a negatively charged ion is the basis of the ion communication. An ionical bond is usually formed between a low electronegate atom and a high-electronegate atom. In many cases it will be between metal and non-
metal. In this situation, one or more electrons are transferred from an atom with low electronegate, which easily gives its electrons, to an atom with high electronegate, which strongly attracts these electrons. For example, as shown in the animation below, the sodium atom will transmit its single electron valence to the chlorine atom, causing the formation of sodium cation, Naz, and
chloride anion, Cl-. Since these are opposite charged particles, they are attracted to each other and form table salt that is stable in the air. When ion compounds, like table salt, are put into water, it dissolves. This is because the polar water molecule pulls these oppositely charged ions apart, as will be discussed further in the next module. Covalent Communication After individual
elementary atoms, we can think of small molecules as the next level in the hierarchy of chemistry. Molecules are the result of covalent bonding of atoms of two or more elements. Covalent bonds are strong bonds in which electrons circling the atomic nucleus divide. The nature of the covalent bond is determined by the number of electrons and the nature of the two elements
separating the relationship. Two or more atoms held together by covalent bonds in a given arrangement are called molecules. The diagram below shows the covalent bond that is formed between two hydrogen atoms to form a hydrogen molecule. Non-polar covalent bonds are formed between the same or similar electronegate, most often two non-metals. Each atom usually forms
a certain number of covalent covalent when in a molecule with other atoms. The number of connections that an atom will form is based on the valence electrons of an atom. Carbon, for example, which has four valence electrons, will form four bonds when it is in a molecule, as you can see in the methane diagram below. Nitrogen, which has five valence electrons, will form three
bonds, as seen from the ammonia molecule. The number of covalent bonds, which are usually formed by non-metal, is provided in this table for biologically important elements. The number of connections between two atoms, such as single bonds, double or triple connections, helps determine the stability of atomic interactions. The double bonds that separate the two pairs of
valence electrons between the two atoms are very strong. The strong dual-carbon bond associated with oxygen is found in amino acids (they will be discussed later). The number of common valence electrons also controls the shape of atomic interactions. Carbon double bond with oxygen forms a flat (planar) bond that does not rotate. This limits the shapes that can form a larger
macromolecule with repetitive double bonds. The formation of a hydrogen molecule is a kovalent bond formed between two hydrogen atoms. The formation of methane and ammonia molecules Polar covalent bonds In a molecule such as hydrogen, electrons are divided equally because each atom has the same electronegate. However, in some molecules, one atom is more
electronlegative than another, in which case the electrons are not equally separated. For example, in a water molecule, one oxygen atom is covalently associated with two hydrogen atoms. Because the oxygen atom is more electronlegative than the hydrogen atom, the oxygen atom attracts electrons that are separated from themselves and from less electronegate hydrogen. When
electrons in covalent communication are unevenly divided, it is called polar or polar covalent communication. This unequal separation of electrons leads to a more electronegate element, in this example an oxygen atom having a slightly negative charge and a less electronegate element, in this example a hydrogen atom having a slightly positive charge. Molecules with polar
connections have characteristics of both ion and covalent bonds. Whether the molecule is polar has significant implications for how this molecule interacts with other molecules and ions in biological systems. By the end of this section, you will be able to: Explain the relationship between molecules and compounds The difference between ions, rhions and anions determine the key
difference between the ion and covalent links The difference between non-polar and polar covalent bonds Explain how water molecules bind through hydrogen atoms separated by great distances that cannot bind; rather, they should step up close for the electrons in their valence shell to interact. But do atoms ever actually touch a touch Another? Most physicists would say no,
because the negatively charged electrons in their valence shells repel each other. No force in the human body or anywhere in the natural world is strong enough to overcome this electrical repulsion. Therefore, when you read about atoms that bind or collide, keep in mind that atoms do not merge in a physical sense. Instead, atoms bind to form a chemical bond. Communication is
a weak or strong electrical attraction that keeps atoms in the same proximity. The new grouping is generally more stable - less likely to react again than the atoms of the components when they were separated. A more or less stable grouping of two or more atoms held together by chemical bonds is called a molecule. The hydrogen atoms may be the same as in the case of H2,
which is called molecular hydrogen or hydrogen gas. When a molecule consists of two or more atoms of different elements, it is called a chemical compound. Thus, a unit of water, or H2O, is a compound, like one molecule of gas methane, or CH4. Three types of chemical bonds are important in human physiology because they hold together substances that are used by the body
for critical aspects of homeostasis, signaling and energy production to name just a few important processes. These are ion bonds, covalent bonds and hydrogen bonds. Recall that the atom usually has the same number of positively charged protons and negatively charged electrons. As long as this situation persists, the atom is electrically neutral. But when an atom is involved in a
chemical reaction that results in the donation or acceptance of one or more electrons, the atom becomes positively or negatively charged. This often happens for most atoms in order to have a full shell of valence, as described earlier. This can happen either by getting electrons to fill the shell, which is more than half full, or by allowing electrons to clear the shell to less than half
full, thus leaving the next smaller electronic shell as a new, full, valence shell. An atom that has an electric charge, whether positive or negative, is an ion. Visit this website to learn about electric energy and attraction/repulsion charges. Visit this website to learn about electric energy and attraction/repulsion charges. What happens to a charged electroscope when the conductor
moves between the plastic sheets, and why? Potassium (K), for example, is an important element in all cells of the body. Its atomic number is 19. It has only one electron in its valence shell. This characteristic makes potassium with likely to participate in chemical reactions in which it sacrifices one electron. (Kalia is easier to sacrifice one electron than to get seven electrons.) Loss
will result in positive potassium proton charge to be more influential than negative potassium electrons. In other words, the potassium ion received will be a little positive. Ion potassium is written by the C.D., which indicates that he has lost one electron. The positively charged ion is known as cation. Now consider fluoride (F), a component of bones and teeth. Its atomic number is
nine, and it has seven electrons in the valence shell. Thus, it is very likely that the connection with other atoms is so that fluoride takes one electron (fluoride is easier to obtain one electron than to sacrifice seven electrons). When this happens, its electrons will exceed the number of protons by one, and it will have a total negative charge. The ionized form of fluoride is called
fluoride and is written as F-. The negatively charged ion is known as anion. Atoms that have more than one electron to donate or take end up with stronger positive or negative charges. Cation, having donated two electrons, has a net charge of 2 euros. Using magnesium (Mg) as an example, it can be written by Mg or Mg2. Anion, which has taken two electrons, has a net charge of
-2. The ionical form of selenium (Se), for example, is usually written by Se2-. Opposite charges of cations and anions have a moderately strong mutual attraction that keeps atoms in close proximity, forming an Ionic bond. The Ionic connection is a constant, close connection between the ions of the opposite charge. The table salt, which you sprinkle with food, owes its existence to
the ion connection. As shown in Figure 1, sodium usually sacrifices electron chlorine, becoming a Katione Naz. When chlorine takes an electron, it becomes anion chloride, Cl-. With their opposite accusations, these two ions strongly attract each other. Figure 1. Ion connection. (a) Sodium readily donates a single electron in its valence shell to chlorine, which only needs one
electron to have a full valence shell. (b) Opposite electrical charges of the resulting sodium cation and chloride result in the formation of a link of attraction called ion communication. (c) The attraction of many sodium ions and chloride leads to the formation of large groups called crystals. Water is an important component of life because it is capable of breaking ion bonds in salts to
release ions. In fact, in bodily fluids, most individual atoms exist as ions. These dissolved ions produce electrical charges in the body. The behavior of these ions produces tracing the function of the heart and brain observed as waves on an electrocardiogram (ECG or ECG) or electroencephalogram (EEG). Electrical activity that stems from the interaction of charged ions is why
they are also called electrolytes. Unlike the ion bonds formed by the attraction between the positive charge of cation and the negative charge of the anion, molecules formed by covalent relationship in a mutually stabilizing relationship. Like next door whose children hang out first in one house and then in another, atoms do not lose or get electrons constantly. Instead, electrons
move between elements. Due to the close exchange of pairs of electrons (one electron from each of the two atoms), covalent bonds are stronger than ion bonds. Figure 2 shows several common types of covalent bonds. Note that two covalently related atoms usually share only one or two electron pairs, although large exchanges are possible. An important concept to be taken
from this is that in covalent bonds electrons in the outer valence shell are divided to fill the valence shells of both atoms, eventually stabilizing both atoms. In one covalent bond, one electron is split between two atoms, while in a double covalent bond, two pairs of electrons are divided between two atoms. There are even triple covalent bonds, where three atoms are divided. Figure
2. Covalent bonding. You can see that the covalent bonds shown in Figure 2 are balanced. The exchange of negative electrons is relatively equal, as is the electrical attraction of positive protons in the nucleus of the participating atoms. This is why covalently bound molecules that are electrically balanced in this way are described as non-polar; that is, no area of the molecule is
more positive or more negative than any other. Groups of legislators with very different views on a particular issue are often described by news authors as polarized. In chemistry, a polar molecule is a molecule that contains areas that have opposing electrical charges. Polar molecules occur when atoms divide electrons unevenly, in polar covalent bonds. The most familiar example
of a polar molecule is water (Figure 3). The molecule consists of three parts: one oxygen atom, the nucleus of which contains eight protons, and two hydrogen atoms, each containing only one proton. Because each proton has the same positive charge, the nucleus, which contains eight protons, has a charge eight times greater than the nucleus, which contains one proton. This
means that the negatively charged electrons present in the water molecule are more attracted to the oxygen nucleus than to the hydrogen nuclei. Thus, one negative electron of each hydrogen atom migrates to the oxygen atom, making the oxygen end of their bond a little more negative than the hydrogen end of their bond. Figure 3. Polar covalent bonds in the water molecule.
What is true for bonds is true for the water molecule as a whole; that is, the oxygen area has a somewhat negative charge and the areas of hydrogen atoms have a somewhat positive charge. These charges are often referred to as partial charges because the strength of the charge is less than one full how it happens in an ion relationship. As shown in Figure 3, regions regions
polarity is indicated with the Greek letter delta (∂) and plus (i) or minus (-) sign. Although one water molecule is unimaginably tiny, it has mass, and the opposite electrical charges on the molecule pull this mass in such a way that it creates a shape that is something similar to a triangular tent (see figure 3b). This dipole, with positive charges at one end, formed hydrogen atoms on
the bottom of the tent and a negative charge at the opposite end (the oxygen atom at the top of the tent), makes charged regions with a high probability to interact with charged regions of other polar molecules. For human physiology, the resulting communication is one of the most important formed water-hydrogen communication. Hydrogen bonding is formed when a weakly
positive hydrogen atom, already associated with one electronegate atom (e.g. oxygen in a water molecule), is attracted to another electronegate atom from another molecule. In other words, hydrogen bonds always include hydrogen, which is already part of the polar molecule. The most common example of hydrogen communication in the natural world occurs between water
molecules. This happens before your eyes when two raindrops merge into a large ball, or a stream spills into the river. Hydrogen communication occurs because a weakly negative oxygen atom in one water molecule attracts weakly positive hydrogen atoms of the other two water molecules (Figure 4). Figure 4. Hydrogen bonds between water molecules. Note that there are links
between a weakly positive charge on hydrogen atoms and a faintly negative charge on oxygen atoms. Hydrogen bonds are relatively weak and are therefore indicated by a dotted (rather than solid) line. Water molecules also strongly attract other types of charged molecules as well as ions. This explains why table salt, for example, is actually a molecule called salt in chemistry,
which consists of an equal amount of positively charged sodium (NHS) and negatively charged chloride (Cl-), so easily dissolved in water, in this case forming a dipole-ion relationship between water and electrically charged ions (electrolytes). Water molecules also repel molecules with non-polar covalent bonds such as fats, lipids and oils. You can demonstrate this with a simple
kitchen experiment: pour a glass of water a teaspoon of vegetable oil, a compound formed by non-polar covalent bonds. Instead of instantaneous dissolution in water, oil forms a different ball because polar water molecules repel non-polar oil. Every moment of life, the atoms of oxygen, carbon, hydrogen and other elements of the human body make and break chemical bonds. Ions
are charged atoms that are formed when an atom sacrifices or takes one or more charged electrons. Cations (positive charge ions) attract anions (negative charge ions). It's This. called the ionic link. In covalent bonds, participating atoms do not lose or acquire electrons, but divide them. Molecules with non-polar covalent bonds are electrically balanced and have a linear three-
dimensional shape. Molecules with polar covalent bonds have fields - regions of weakly positive and negative charge - and have a triangular three-dimensional shape. The oxygen atom and two hydrogen atoms form water molecules using polar covalent bonds. Hydrogen bonds bind hydrogen atoms already involved in polar covalent bonds, with anions or electronlegative regions
of other polar molecules. Hydrogen bonds bind water molecules, resulting in water properties that are important to living things. Visit this website to learn about electric energy and attraction/repulsion charges. What happens to a charged electroscope when the conductor moves between the plastic sheets, and why? Plastic sheets jump into the nail (conductor) because the
conductor takes on electrons from the electroscope, reducing the repellent strength of the two sheets. anion atom with a negative electrical force of the charge's connection, which binds the atom atom to the positive covalent bond of the connection, in which the two atoms separate the electrons, Thus completing its valence of the shells of the hydrogen bonds of dipole-dipole
connection, in which the hydrogen atom covalently connected to the electronlegative atom weakly attracts the second electronlegative atom of the ion atom with a common positive or negative charge of ion attraction between the anion and the cation molecule two or more atoms covalently connected together polar molecule molecules with regions that have opposite accusations
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