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Fat and oil are organic substances; complete complex esters of monobasic fatty acids 

(triglycerides) with glycerin; belongs to the class of lipids. Along with carbohydrates and 

proteins, fat is one of the main components of animal, plant and microorganism cells. These 

can be radicals of the same or different fatty acids. Stearic and palmitic acids are more 

abundant than saturated fatty acids in the oil molecule, and oleic, linoleic and linolenic acids 

are more abundant than unsaturated fatty acids. Physico-chemical and chemical properties of 

oil depend on the ratio of saturated and unsaturated fatty acids. The oil is insoluble in water, 

well soluble in organic solvents, slightly soluble in alcohol. Under the influence of superheated 

steam, mineral acids or alkali, it is hydrolyzed (saponified), forming glycerin and fatty acids or 

their salts (soaps). When water is added and shaken vigorously, emulsions are formed. Milk is 

an example of a stable emulsion of fat. Natural Fat is divided into fats obtained from adipose 

tissues of animals (cattle, sheep, milk, fish, etc.) and vegetable oils. The composition and 

properties of fats obtained from adipose tissues of domestic animals are presented in the table. 

If it contains more saturated fatty acids - solid fat, with a high melting point (for example, beef, 

sheep fat), if there are more unsaturated fatty acids - liquid fat (for example, oil from marine 

mammals and fish). Milk fat occupies a special place (up to 81-82.5% in butter, 2.7-5.0% in 

cow's milk, 5-5.5% in goat's milk, 6.9% in sheep's milk, reindeer milk contains 17%, dolphin 

milk up to 46% milk fat). Milk fat contains up to 32% olein, 24% palmitic, 10% myristic, 9% 

stearic and other acids. 

 
Lipid metabolism is the synthesis and degradation of lipids in cells, including the 

breakdown and storage of fats for energy and the synthesis of structural and functional lipids 

involved in the construction of cell membranes. In animals, these fats are obtained from food 

and synthesized by the liver. Lipogenesis is the process of fat synthesis. Most of the lipids 

found in the human body as a result of food consumption are triglycerides and cholesterol. 

Other types of lipids in the body are fatty acids and membrane lipids. Lipid metabolism is 

often thought of as the process of digesting and absorbing dietary fat; however, there are two 

sources of fat that organisms can use for energy: from dietary fat consumed and from stored 
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fat. Vertebrates (including humans) use both sources of fat to generate energy for the 

functioning of organs such as the heart. Since lipids are hydrophobic molecules, they must be 

dissolved before metabolism can begin. Lipid metabolism often begins with hydrolysis, which 

occurs with the help of various enzymes in the digestive system. Lipid metabolism also occurs 

in plants, but the processes are different than in animals. The second step after hydrolysis is the 

absorption of fatty acids into the epithelial cells of the intestinal wall. In the epithelial cells, 

fatty acids are packaged and transported to the rest of the body. 

Metabolic processes include lipid digestion, lipid absorption, lipid transport, lipid 

storage, lipid catabolism, and lipid biosynthesis. Lipid catabolism is mediated by a process 

known as beta-oxidation, which occurs in the mitochondria and peroxisome cell organelles. 

Digestion is the first step in lipid metabolism and is the process by which lipase enzymes 

break down triglycerides into smaller monoglyceride units. Digestion of fats begins in the 

mouth through chemical digestion with the help of lingual lipase. Ingested cholesterol is not 

broken down by lipases and remains until it enters the epithelial cells of the small intestine. 

The lipids then continue to the stomach, where chemical digestion continues with gastric lipase 

and mechanical digestion begins (peristalsis). Most of the digestion and absorption of lipids 

occurs after the fats reach the small intestine. Pancreatic chemicals (pancreatic lipase family 

and bile salt-dependent lipase) are released into the small intestine to help break down 

triglycerides into individual fatty acid units that can be absorbed into smaller fatty acids. Along 

with subsequent mechanical digestion until l. 

 intestinal epithelial cells. Pancreatic lipase is responsible for signaling the hydrolysis of 

triglycerides into individual free fatty acids and glycerol units. 

The second stage of lipid metabolism is fat absorption. While short-chain fatty acids can 

be absorbed in the stomach, most fat absorption occurs only in the small intestine. After 

triglycerides, along with cholesterol, are broken down into individual fatty acids and glycerol, 

they accumulate in structures called micelles. Fatty acids and monoglycerides leave the 

micelles and diffuse across the membrane to enter the intestinal epithelial cells. In the cytosol 

of epithelial cells, fatty acids and monoglycerides are recombined into triglycerides. Epithelial 

cells are packed into larger particles called chylomicrons, which are amphipathic structures 

that carry triglycerides and cholesterol digested lipids in the cytosol. Chylomicrons travel 

through the bloodstream to enter fat and other tissues in the body. Due to the hydrophobic 

nature of membrane lipids, triglycerides and cholesterol, they require special transport proteins 

known as lipoproteins. The amphipathic structure of lipoproteins allows the transport of 

triglycerides and cholesterol through the blood. Chylomicrons are a subgroup of lipoproteins 

that carry digested lipids from the small intestine to the rest of the body. The variable density 

between lipoprotein types depends on which type of fat they carry. 
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MODERN PEDAGOGICAL TECHNOLOGIES IN TEACHING 

BIOCHEMISTRY 

 

Amonova Nargiza Mukhtarovna 

 teacher of the Biochemistry Department of Bukhara State Medical University 

    

In a situation where new views are being established in the social life of the Republic of 

Uzbekistan, the issue of organizing and managing the education of the young generation and 

raising a well-rounded person is becoming more urgent. Achieving high quality and efficiency 

in the educational process requires an innovative approach to the educational process. The 

word "innovation" is derived from the English word "innovation" and means "introducing 

something new", "new idea". In innovative teaching, the function of knowledge changes. That 

is, from the previous constant memorization, logical thinking and research are transferred. 

Such activity develops the creativity of the student. He enters into active "subject-subject" 

relations with his peers and teacher. Due to the fact that the teaching process is a dynamic and 

living aspect, it is natural that newness enters it and the practice of renewal continues. 

Therefore, it is necessary to use modern technologies that are tested and effective. The most 

common and characteristic modern pedagogical technologies in teaching biochemistry are the 

following: conversation, debate, game, case-study, project method, problem method, 

brainstorming, etc. 

Debate (discussion) is an active method of exchanging ideas on a specific problem, 

teaching in the form of a discussion. Discussion method fulfills all tasks. This method is used 

for the following purposes: formation of new knowledge; ensuring that students think deeply 

about one or another question and get to their essence; teaching students to understand the 

difference between evidence and evidence-based conclusions; mutual exchange of ideas in the 

formation of skills; to help students stand firm in their personal opinion and defend it. A debate 

is free when it can be managed freely. It should only be related to topics and questions that 

need to be mastered. 

Insert is an interactive markup system for effective reading and thinking. The procedure 

of asking questions to activate previous knowledge and mark it in the text. After that, 

identification of all types of information found in the text. Insert is a powerful tool that allows 

the learner to actively monitor his independent learning while working with the text. Insert is a 

teaching method used to solve the complex tasks of mastering and to strengthen the 

educational material, to develop the educational skills of working with books. 

Pinbord (from English: pin- fixing, board - writing board) consists of adapting the 

methods of discussion or educational conversation with a practical method. Educational game 

Business and role (situation) games are a type of problem task. Only in this case, instead of 

textual material, dramatized life situations played by students are used. Many modern 

educational technologies are effectively used in teaching chemistry. We will get acquainted 

with the description of some of them and their use in teaching biochemistry. 

In the development of new methods of teaching biochemistry, it is necessary to use 

general pedagogical research: pedagogical observation, interview of the researcher with the 
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teacher and the student, questionnaire, pedagogical organization of the observed lesson, 

offering the experience to many people. 

A biochemistry teacher should be an ideologically formed person, have deep knowledge 

of the science, be able to correctly apply the basic theoretical knowledge of education and 

training in practical activities, and be aware of pedagogical experiences. has a special place. 

Because this subject is a pedagogical tool that teaches and directs the content of the subject of 

chemistry teaching at school and the laws of its understanding by students. The essence of the 

methods of teaching chemistry as a science is the laws of the process of teaching chemistry, 

which includes: the purpose of teaching, content, methods, forms, tools, and activities between 

the teacher and the student. The function of the chemistry methodology is to find the optimal 

ways of expressing the main facts, laws and theories of high school students in sentences 

typical of chemistry. Based on the main conclusions, laws and principles of didactics, the 

methodology solves the main tasks of teaching chemistry that develops education and 

maturity. A great deal of attention is paid to the problems of the polytechnic teaching of 

students' career choice. Methodology, like didactics, examines the issues of development, 

cultivation of students' learning activities and formation of dialectical materialistic worldview. 

In this case, it is necessary to pay attention to the fact that the effect of the chemical method is 

different for different young people with different interests and other specific characteristics. 

In order to solve the chemistry methodology on a scientific basis, it is absolutely necessary to 

consider the concrete materials of the school chemistry course from the point of view of 

dialectical-materialistic philosophy, to take into account the current information of pedagogy, 

physiology and psychology in all respects. 
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