
   

Department of «Topographic аnatomy and рistology» 52-11  

Page.1 of 8 Lecture complex "Cardiorespiratory system normal" 

 

 

 

 

 

 

 

LECTURE COMPLEX 

 

 

 

 

Discipline: "Cardiorespiratory system normal" 

 

Discipline code: CSN 2211 

 

EP name: 6B10115 "Medicine" 

 

Amount of study hours/credits: 30/1,0 

 

Course and semester of study: 2/3 

 

The volume of lectures: 2 hours. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Shymkent, 2025 



   

Department of «Topographic аnatomy and рistology» 52-11  

Page.2 of 8 Lecture complex "Cardiorespiratory system normal" 

        The lecture complex was developed in accordance with the working curriculum of the 

discipline "Cardiorespiratory system normal " (syllabus) and discussed at a meeting of the 

department of  “Topographic аnatomy and histology” 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Lecture  №1. 
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1.Topic: Cardiac histology. 

2. Purpose:  

To provide an understanding of the development and histophysiology of the heart, its 

characteristics in childhood. 

3. Lecture summary: 

1. Introduction to Cardiovascular Histology: 

- Definition of histology as the study of tissues at the microscopic level. 

- Rationale for the importance of studying histology for understanding the structure and 

functions of organs. 

2. Cardiac Tissue Structure: 

- Description of the main types of cardiac tissue: myocardium, endocardium, and epicardium. 

- Examination of the structure of the myocardium: cardiomyocytes, intercalary discs, and 

endomysium. 

- Explanation of the role of cardiomyocytes in the contractile function of the heart. 

Endocardium. The following layers are distinguished in the inner lining of the heart: the 

endothelium, lining the inside of the heart cavity, and its basement membrane; the 

subendothelial layer, represented by loose connective tissue containing many poorly 

differentiated cells; the muscular-elastic layer, consisting of smooth muscle tissue, between the 

cells of which elastic fibers are located in a dense network; The outer connective tissue layer 

consists of loose connective tissue. The endothelium and subendothelial layers are analogous to 

the tunica intima of the vessels, the muscular-elastic layer is the "equivalent" of the tunica 

media, and the outer connective tissue layer is analogous to the outer (adventitial) tunica of the 

vessels. The surface of the endocardium is perfectly smooth and does not impede the free flow 

of blood. In the atrioventricular region and at the base of the aorta, the endocardium forms 

duplications (folds) called valves. A distinction is made between atrioventricular and 

ventricular-vascular valves. Fibrous rings are present at the valve attachment sites. The heart 

valves are dense plates of fibrous connective tissue covered by endothelium. The endocardium 

is nourished by the diffusion of substances from the blood in the cavities of the atria and 

ventricles. The myocardium (the middle layer of the heart) is a multi-tissue membrane 

consisting of striated cardiac muscle tissue, loose intermuscular connective tissue, numerous 

vessels and capillaries, and neural elements. The primary structure is cardiac muscle tissue, 

which in turn consists of cells that generate and conduct nerve impulses, and cells of the 

working myocardium that ensure cardiac contraction (cardiomyocytes). Among the cells that 

generate and conduct impulses in the cardiac conduction system, three types are distinguished: 

β-cells (pacemaker cells), intermediate cells, and Purkinje cells (fibers). β-cells are the 

pacemaker cells located in the center of the sinus node of the cardiac conduction system. They 

have a polygonal shape and are determined to spontaneously depolarize the plasma membrane. 

Myofibrils and organelles of general significance are poorly expressed in pacemaker cells. 

Intermediate cells are a heterogeneous group of cells that transmit excitation from β-cells to 

Purkinje cells. Purkinje cells are cells with a small number of myofibrils and a complete absence 

of the T-system, with a larger amount of cytoplasm compared to working contractile myocytes. 

Purkinje cells transmit excitation from intermediate cells to contractile cells of the myocardium. 

They are part of the bundle of His of the cardiac conduction system. Pacemaker cells and 

Purkinje cells are adversely affected by a number of medications and other factors that can lead 
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to the development of arrhythmias and heart block. The presence of the heart's own conduction 

system is extremely important, as it ensures the rhythmic alternation of systolic contractions and 

diastole of the heart chambers (atria and ventricles) and the work of its valve apparatus. The 

bulk of the myocardium is made up of contractile cells—cardiac myocytes, or cardiomyocytes. 

These elongated cells have an ordered system of striated myofibrils located at the periphery. 

Mitochondria with numerous cristae are located between the myofibrils. The T-system is weakly 

expressed in atrial myocytes. The granular endoplasmic reticulum is poorly developed in 

cardiomyocytes. An oval-shaped nucleus is located in the central part of the myocytes. 

Sometimes, binucleated cardiomyocytes are found. Cardiomyocytes with osmiophilic secretory 

granules containing natriuretic peptide are present in the atrial muscle tissue. Glycogen 

inclusions, which serve as the energy source for the cardiac muscle, are found in 

cardiomyocytes. Its content in left ventricular myocytes is higher than in other parts of the heart. 

Myocytes of the working myocardium and the conduction system are connected to each other 

by intercalated discs—specialized intercellular junctions. Actin contractile myofilaments attach 

to the intercalated discs, and desmosomes and gap junctions (nexuses) are present. Desmosomes 

facilitate the strong adhesion of contractile myocytes into functional muscle fibers, while 

nexuses ensure the rapid propagation of plasma membrane depolarization waves from one 

muscle cell to another and the existence of the cardiac muscle fiber as a single metabolic unit. A 

characteristic feature of myocytes of the working myocardium is the presence of anastomosing 

bridges—interconnected fragments of the cytoplasm of muscle cells of different fibers 

containing myofibrils. Thousands of these bridges transform cardiac muscle tissue into a 

meshwork structure capable of synchronously and effectively contracting and ejecting the 

required systolic volumes of blood from the ventricular cavities. Following extensive 

myocardial infarctions (acute ischemic necrosis of the heart wall), when the cardiac muscle 

tissue, intercalated disc system, anastomosing bridges, and conduction system are diffusely 

damaged, cardiac arrhythmias, including fibrillation, occur. In this case, cardiac contractility 

devolves into isolated, uncoordinated twitches of muscle fibers, and the heart is unable to eject 

the required systolic portions of blood into the peripheral circulation. The myocardium consists 

generally of highly specialized cells that have lost the ability to divide by mitosis. 

Cardiomyocyte mitosis is observed only in certain areas of the atria (Rumyantsev P.P., 1982). 

However, the myocardium is characterized by the presence of polyploid myocytes, which 

significantly enhances its working potential. The phenomenon of polyploidy is most often 

observed during compensatory reactions of the myocardium, when the load on the heart 

increases, and in pathologies (heart valve insufficiency, lung diseases, etc.). In these cases, 

cardiac myocytes sharply hypertrophy, and the heart wall thickens in one or another section. 

The myocardial connective tissue contains a richly branched network of blood and lymphatic 

capillaries, which provides the constantly working heart muscle with nutrition and oxygen. The 

layers of connective tissue contain dense bundles of collagen fibers, as well as elastic fibers. 

Overall, these connective tissue structures form the supporting skeleton of the heart, to which 

Cardiac muscle cells are attached. The heart is an organ with the ability to contract 

automatically. It can function autonomously within certain limits. However, in the body, the 

heart's activity is under the control of the nervous system. The intramural ganglia of the heart 

contain sensory autonomic neurons (Dogel cells type II), small, intensely fluorescent cells—
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MIF cells—and effector autonomic neurons (Dogel cells type I). MIF cells are considered 

interneurons. The epicardium is the outer membrane heart - is the visceral layer of the 

pericardium. Free surface The epicardium is lined with mesothelium, just like the surface The 

pericardium faces the pericardial cavity. Beneath the mesothelium, these serous membranes 

contain a connective tissue base of loose fibrous connective tissue. 

4. Illustrative material: рresentation, including:  

• color micrographs of histopreparations  

• electronograms, diagrams, drawings  

5. Literature: 

Main literature  

1.Гистология, эмбриология, цитология: оқулық / ред. басқ. Ю. И. Афанасьев; Н. А. Юрина; 

қаз. тіліне ауд. Және жауапты ред. Р. Ж. Есимова; К. Т. Нурсейтова. - 6-бас.,өңд. 

жәнетолықт. - М. : ГЭОТАР - Медиа, 2014. - 896 бет. Ил 

2. Гистология. Комплексные тесты : ответы и пояснения [Текст] : учебное пособие / под 

ред. проф. С. Л. Кузнецова, проф. Ю. А. Челышева. - М. : ГЭОТАР - Медиа, 2014. - 288 с. : 

ил 

3. Тұңғышбаева, З. Б. Цитология және гистология негіздері [Мәтін] : оқулық / З. Б. 

Тұңғышбаева. - Алматы : АҚНҰР, 2019. - 248 бет. с. 

4. Данилов, Р. К. Гистология, эмбриология, цитология [Текст] : учебник / Р. К. Данилов, Т. 

Г. Боровая. - М. : ГЭОТАР - Медиа, 2018. - 520 с. : ил 

5. Юй Р. И. Основы гистологии полости рта и зубов : учебное пособие для стоматологов / 

Р. И. Юй, . - 2-е изд., доп. и перераб. - Алматы : TechSmith, 2023. - 232 с   

6. Inderbir Singh. Textbook of  Human Histology.With Color Atlas and Practical Guide/8 th 

Edition.Jaypee Brothers Medical Publishers .2016.-302 p.Перевод  Гистология человека 

7. Dudek Ronald W. Embryology   / Ronald W. Dudek. - 5th ed. - [s. l.] : Wolters Kluwer, 2014. 

- 158 p. Перевод заглавия: Эмбриология     

8. Gartner Leslie P. Cell Biology and Histology  / Leslie P. Gartner. - 8th ed. - [s. l.] : Wolters 

Kluwer, 2019. - 436 p. - (BRS. Board Review Series)Перевод заглавия: Клеточная биология и 

гистология  

Additional literature  

1.Тұңғышбаева З.Б. Цитология және гистология негіздері : практикум / З. Б. Тұңғышбаева. 

- Алматы : АҚНҰР, 2019. - 152 бет. с  

2.Textbook of  Human Histology. Inderbir Singh /Sixth Edition/Inderbir Singh 2010.-386 p. 

Перевод  Учебник по гистологии человека 

Electronic publications 

1. Гистология, эмбриология, цитология [Электронный ресурс] : учебник / под ред. Ю. И. 

Афанасьева. - Электрон. текстовые дан. (41.1Мб). - М. : ГЭОТАР - Медиа, 2016. - 800 с. 

2. Гистология. Комплексные тесты: ответы и пояснения [Электронный ресурс] : учебное 

пособие / под ред. С. Л. Кузнецова. - Электрон. текстовые дан. (41.1Мб). - М. : ГЭОТАР - 

Медиа, 2014. - 288 с. – 

3. Гистология [Электронный ресурс] : учебное пособие / С. Ю. Виноградов. - Электрон. 

текстовые дан. (39.6Мб). - М. : ГЭОТАР - Медиа, 2014. – 184 
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4. Быков, В. Л. Гистология, цитология и эмбриология [Электронный ресурс] : атлас: учеб. 

пособие / В. Л. Быков, С. И. Юшканцев. - Электрон. текстовые дан. ( 68,6 Мб). - М. : 

ГЭОТАР - Медиа, 2013. - 296 с. эл. 

5. Гистология, эмбриология, цитология [Электронный ресурс] : учебник / под ред. Ю. И. 

Афанасьева. - Электрон. текстовые дан. (41.1Мб). - М. : ГЭОТАР - Медиа, 2016. - 800 с. 

Кузнецов, С.Л., Мушкамбаров, Н.Н.  

6. Гистология, цитология и эмбриология: Учебник. - 3-е изд., испр. и доп. - М.: 

Медицинское информационное агентство, 2016. - 640c https://rmebrk.kz/book/1174693 

7. Сапаров, Қ.Ә. т.б.Цитология, гистология, эмбриология терминдерінің түсіндірме 

сөздігі: Оқу құралы. / Қ.Ә. Сапаров, Ж.М. Базарбаева, Б.А. Абдуллаева; ҚР Жоғары оқу 

орындарының қауымдастығы. - Алматы: Экономика, 2012. - 

454б. https://rmebrk.kz/book/33202  

8. Кожмухаметова, А.С., Божекенова, Ж.Т. 

Гистология және эмбриология негіздері курсы бойынша практикум: Оқу құралы. / 

Қостанай мемлекеттік педагогикалық институты. - Қостанай: ҚМПИ, 2017. - 

103б.https://rmebrk.kz/book/1172070  

9. Тұңғышбаева, З.Б.Цитология және гистология: оқу құралы, биология мамандығы 

студенттеріне арналған. / Абай атындағы Қазақ ұлттық педагогикалық университеті. - 

Алматы, 2017. - 180б.  https://rmebrk.kz/book/1177087 

10. Гистология с основами цитологии и эмбриологии: Учебно-методический комплекс 

дисциплины. Специальность 5В120200 – Ветеринарная санитария . / Сост. А.А. 

Круталевич. - Костанай: КГУ им. А. Байтурсынова, 2014. - 286c. 

https://rmebrk.kz/book/1023070 

 11. Цитология гистология: Оқу-әдістемелік кешен. Мамандығы "5В011300 – Биология" . / 

Дайынд. З.С. Конофеева. - Алматы: Абай атындағы ҚазҰПУ "Ұлағат" баспасы, 2012. - 

88б. https://rmebrk.kz/book/1136032 

12. Цитология гистология: Білім алушыларға арналған оқу-әдістемелік кешені пәнінің 

"5В011300 – Биология" мамандығына арналған. / Дайынд. З.С. Конофеева. - Алматы: 

Абай атындағы ҚазҰПУ, 2012. - 96б. https://rmebrk.kz/book/1136034 

13. Барсуков, Н.П.Техника гистологических исследований. Цитология. Сравнительная 

эмбриология. Общая гистология. Рабочая тетрадь: учебное пособие для вузов. - 4-е изд., 

стер. - Санкт-Петербург : Лань, 2021. - 64c. -ISBN 978-5-8114-7646-6. 

https://rmebrk.kz/book/1181791 

14. Цитология, эмбриология, гистология: оқу құралы. / Е.Қ. Қанжігітов, Б.Т. 

Абдрахманов, А.И. Алиев және т.б.. - Астана: «Кәсіпқор» Холдингі коммерциялық емес 

акционерлік қоғамы, 2018. - 104б. https://rmebrk.kz/book/1185113 

15. Горшкова, Е.В.Цитология, гистология, эмбриология: учебно-методическое пособие к 

разделу «Общая цитология, общая гистология, общая эмбриология» к лабораторным 

занятиям и самостоятельной работе студентов очной и заочной форм обучения, 

обучающихся по специальности 36.05.01 – «Ветеринария». / Е.В. Горшкова, С.И. Башина. 

- Брянск: Брянский ГАУ, 2020. - 60c. https://rmebrk.kz/book/1181793 

https://rmebrk.kz/book/1174693
https://rmebrk.kz/book/33202
https://rmebrk.kz/book/1172070
https://rmebrk.kz/book/1177087
https://rmebrk.kz/book/1023070
https://rmebrk.kz/book/1136032
https://rmebrk.kz/book/1136034
https://rmebrk.kz/book/1181791
https://rmebrk.kz/book/1185113
https://rmebrk.kz/book/1181793
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16. Бородулина, О.В. Цитология и гистология – Cytology and histology : Практикум. / 

Костанайский гос. педагогический университет им. У. Султангазина. - Костанай: КГПУ 

им.У.Султангазина, 2020. - 100 c. - https://rmebrk.kz/book/1173375 

17. Leslie P. GartnerColor Atlas and Text of Histology. - 7th edition - USA: Wolters Kluwer, 

2018. - 2259 - https://rmebrk.kz/book/1186044 

18. Neelam Vasudeva, Sabita MishraTextbook of Human Histology: With Color Atlas and 

Practical Guide. - Eighth Edition - India: Jaypee Brothers Medical Publishers, 2016. - 353  

https://rmebrk.kz/book/1186062 

19. Leslie P. Gartner Textbook of Histology. - Fourth edition - Philadelphia, PA: Elsevier, 2017. 

- https://rmebrk.kz/book/1186063 

20. Křížková, Věra et alBlood and Blood Components, Hematopoiesis, Selected Methods Used 

in Cytology, Histology and Hematology Ed.: First edition. Prague : Charles University in 

Prague, Karolinum Press. 2021. // eBook Collection  EBSCO 

21. Author Unknown Temporal Bone Histology and Radiology Atlas San Diego, CA : Plural 

Publishing, Inc. 2018. // eBook Collection  EBSCO 

22. Manas DasThieme Test Prep for the USMLE®: Medical Histology and Embryology 

Q&A.New York : Thieme. 2018.// eBook Collection  EBSCO 

 

6. Control questions (feed back): 

1. Sources of Heart Development 

2. Structure of the Heart's Membrane 

3. Characteristics of the Heart in Childhood 

4. Structure of the Vein Wall – Muscular and Nonmuscular 

5. Age-Related Characteristics 

6. Sources of Heart Development 

7. Structure of the Heart's Membrane 

8. Characteristics of the Heart in Childhood 

9. Age-Related Characteristics 

 

 

Lecture #2. 

1.Topic: Histology of blood and lymphatic vessels. 

2.Objective: To provide an understanding of the development and histophysiology of arteries, 

including their characteristics in childhood. 

• To provide an understanding of the development and histophysiology of the microcirculatory 

bed. To provide an understanding of the development and structure of muscular and amuscular 

veins, the valve apparatus, and age-related characteristics of veins and lymphatic vessels.3. 

Lecture abstracts: 

Morphology of the vascular system: 

- Description of the structure of arteries, veins, and capillaries. 

- Study of the layers of the arterial wall: the inner lamina (endothelium), the middle lamina 

(smooth muscle, elastic fibers), and the outer lamina (external elastic layer). 

- Discussion of the structural features of veins: fewer muscle and elastic fibers, valves. 

https://rmebrk.kz/book/1173375
https://rmebrk.kz/book/1186044
https://rmebrk.kz/book/1186062
https://rmebrk.kz/book/1186063
https://research.ebsco.com/c/tpjtkn/search/results?db=nlebk&isDashboardExpanded=true&limiters=None&q=AR+%22K%C5%99%C3%AD%C5%BEkov%C3%A1%2C+V%C4%9Bra+et+al%22&redirectFromDetailsToResultsPage=true&initiatedBy=typed-in
https://research.ebsco.com/c/tpjtkn/search/results?db=nlebk&isDashboardExpanded=true&limiters=None&q=AR+%22Author+Unknown%22&redirectFromDetailsToResultsPage=true&initiatedBy=typed-in
https://research.ebsco.com/c/tpjtkn/search/results?db=nlebk&isDashboardExpanded=true&limiters=None&q=AR+%22Manas+Das%22&redirectFromDetailsToResultsPage=true&initiatedBy=typed-in
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Microscopic structure of capillaries: 

- Description of the capillary endothelium. 

- Study of the features of capillary structure in various tissues and organs. 

Physiological role of blood vessels: 

- Discussion of the role of arteries in transporting blood with oxygen and nutrients to tissues. 

- Examination of the functions of veins in blood drainage and heat exchange. 

- Explanation of the role of capillaries in gas exchange and the exchange of substances between 

the blood and tissues. Conclusion: 

- Summarizes the main points of the lecture. 

- Emphasizes the importance of understanding the histology of the cardiovascular system for the 

diagnosis and treatment of cardiovascular diseases. 

Blood vessels—arteries, veins, and capillaries—are the pathways through which blood circulates 

throughout the body, delivering oxygen and nutrients to organs and tissues. These vessels form 

the systemic and pulmonary circulations, which encompass all organs. If a problem occurs in one 

area of the bloodstream (such as a blood clot), it can lead to serious consequences, including 

death. 

The lymphatic system, which includes the lymphatic vessels and lymphatic pathways, is, like the 

circulatory system, the most important transport system in the human body. 

Lymphatic vessels, like blood vessels, run through almost the entire body. They carry lymph, a 

tissue fluid that serves as drainage for body tissues and also transports various substances and 

cells (immune system cells). 

The body produces about two liters of lymph every day. This clear, colorless or pale yellow fluid 

forms when blood plasma leaves the capillaries and enters the body's tissues. It contains nutrients 

and oxygen, which are responsible for nourishing cells, as well as certain immune system cells 

called lymphocytes. 

Penetrating the crevices of organs, lymph removes metabolic waste products (waste and carbon 

dioxide) from the organs. Finally, the lymph returns through a branched network of lymphatic 

vessels to the circulatory system near the heart. Lymph also carries nutritious fats from the 

intestines into the blood. 
4. Illustrative material: рresentation, including:  

• color micrographs of histopreparations  

• electronograms , diagrams, drawings  

5. Literature: 

Main literature  

1.Гистология, эмбриология, цитология: оқулық / ред. басқ. Ю. И. Афанасьев; Н. А. Юрина; 

қаз. тіліне ауд. Және жауапты ред. Р. Ж. Есимова; К. Т. Нурсейтова. - 6-бас.,өңд. 

жәнетолықт. - М. : ГЭОТАР - Медиа, 2014. - 896 бет. Ил 

2. Гистология. Комплексные тесты : ответы и пояснения [Текст] : учебное пособие / под 

ред. проф. С. Л. Кузнецова, проф. Ю. А. Челышева. - М. : ГЭОТАР - Медиа, 2014. - 288 с. : 

ил 

3. Тұңғышбаева, З. Б. Цитология және гистология негіздері [Мәтін] : оқулық / З. Б. 

Тұңғышбаева. - Алматы : АҚНҰР, 2019. - 248 бет. с. 

4. Данилов, Р. К. Гистология, эмбриология, цитология [Текст] : учебник / Р. К. Данилов, Т. 

Г. Боровая. - М. : ГЭОТАР - Медиа, 2018. - 520 с. : ил 

5. Юй Р. И. Основы гистологии полости рта и зубов : учебное пособие для стоматологов / 

Р. И. Юй, . - 2-е изд., доп. и перераб. - Алматы : TechSmith, 2023. - 232 с   
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6. Inderbir Singh. Textbook of  Human Histology.With Color Atlas and Practical Guide/8 th 

Edition.Jaypee Brothers Medical Publishers .2016.-302 p.Перевод  Гистология человека 

7. Dudek Ronald W. Embryology   / Ronald W. Dudek. - 5th ed. - [s. l.] : Wolters Kluwer, 2014. 

- 158 p. Перевод заглавия: Эмбриология     

8. Gartner Leslie P. Cell Biology and Histology  / Leslie P. Gartner. - 8th ed. - [s. l.] : Wolters 

Kluwer, 2019. - 436 p. - (BRS. Board Review Series)Перевод заглавия: Клеточная биология и 

гистология  

Additional literature  

1.Тұңғышбаева З.Б. Цитология және гистология негіздері : практикум / З. Б. Тұңғышбаева. 
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4. Быков, В. Л. Гистология, цитология и эмбриология [Электронный ресурс] : атлас: учеб. 
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Афанасьева. - Электрон. текстовые дан. (41.1Мб). - М. : ГЭОТАР - Медиа, 2016. - 800 с. 

Кузнецов, С.Л., Мушкамбаров, Н.Н.  

6. Гистология, цитология и эмбриология: Учебник. - 3-е изд., испр. и доп. - М.: 

Медицинское информационное агентство, 2016. - 640c https://rmebrk.kz/book/1174693 

7. Сапаров, Қ.Ә. т.б.Цитология, гистология, эмбриология терминдерінің түсіндірме 

сөздігі: Оқу құралы. / Қ.Ә. Сапаров, Ж.М. Базарбаева, Б.А. Абдуллаева; ҚР Жоғары оқу 

орындарының қауымдастығы. - Алматы: Экономика, 2012. - 

454б. https://rmebrk.kz/book/33202  

8. Кожмухаметова, А.С., Божекенова, Ж.Т. 

Гистология және эмбриология негіздері курсы бойынша практикум: Оқу құралы. / 

Қостанай мемлекеттік педагогикалық институты. - Қостанай: ҚМПИ, 2017. - 

103б.https://rmebrk.kz/book/1172070  

9. Тұңғышбаева, З.Б.Цитология және гистология: оқу құралы, биология мамандығы 

студенттеріне арналған. / Абай атындағы Қазақ ұлттық педагогикалық университеті. - 

Алматы, 2017. - 180б.  https://rmebrk.kz/book/1177087 

10. Гистология с основами цитологии и эмбриологии: Учебно-методический комплекс 
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Круталевич. - Костанай: КГУ им. А. Байтурсынова, 2014. - 286c. 
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 11. Цитология гистология: Оқу-әдістемелік кешен. Мамандығы "5В011300 – Биология" . / 

Дайынд. З.С. Конофеева. - Алматы: Абай атындағы ҚазҰПУ "Ұлағат" баспасы, 2012. - 

88б. https://rmebrk.kz/book/1136032 

12. Цитология гистология: Білім алушыларға арналған оқу-әдістемелік кешені пәнінің 

"5В011300 – Биология" мамандығына арналған. / Дайынд. З.С. Конофеева. - Алматы: 

Абай атындағы ҚазҰПУ, 2012. - 96б. https://rmebrk.kz/book/1136034 

13. Барсуков, Н.П.Техника гистологических исследований. Цитология. Сравнительная 

эмбриология. Общая гистология. Рабочая тетрадь: учебное пособие для вузов. - 4-е изд., 

стер. - Санкт-Петербург : Лань, 2021. - 64c. -ISBN 978-5-8114-7646-6. 

https://rmebrk.kz/book/1181791 

14. Цитология, эмбриология, гистология: оқу құралы. / Е.Қ. Қанжігітов, Б.Т. 

Абдрахманов, А.И. Алиев және т.б.. - Астана: «Кәсіпқор» Холдингі коммерциялық емес 

акционерлік қоғамы, 2018. - 104б. https://rmebrk.kz/book/1185113 

15. Горшкова, Е.В.Цитология, гистология, эмбриология: учебно-методическое пособие к 

разделу «Общая цитология, общая гистология, общая эмбриология» к лабораторным 

занятиям и самостоятельной работе студентов очной и заочной форм обучения, 

обучающихся по специальности 36.05.01 – «Ветеринария». / Е.В. Горшкова, С.И. Башина. 

- Брянск: Брянский ГАУ, 2020. - 60c. https://rmebrk.kz/book/1181793 

16. Бородулина, О.В. Цитология и гистология – Cytology and histology : Практикум. / 

Костанайский гос. педагогический университет им. У. Султангазина. - Костанай: КГПУ 

им.У.Султангазина, 2020. - 100 c. - https://rmebrk.kz/book/1173375 

17. Leslie P. GartnerColor Atlas and Text of Histology. - 7th edition - USA: Wolters Kluwer, 

2018. - 2259 - https://rmebrk.kz/book/1186044 

18. Neelam Vasudeva, Sabita MishraTextbook of Human Histology: With Color Atlas and 

Practical Guide. - Eighth Edition - India: Jaypee Brothers Medical Publishers, 2016. - 353  

https://rmebrk.kz/book/1186062 

19. Leslie P. Gartner Textbook of Histology. - Fourth edition - Philadelphia, PA: Elsevier, 2017. 

- https://rmebrk.kz/book/1186063 

20. Křížková, Věra et alBlood and Blood Components, Hematopoiesis, Selected Methods Used 

in Cytology, Histology and Hematology Ed.: First edition. Prague : Charles University in 

Prague, Karolinum Press. 2021. // eBook Collection  EBSCO 

21. Author Unknown Temporal Bone Histology and Radiology Atlas San Diego, CA : Plural 

Publishing, Inc. 2018. // eBook Collection  EBSCO 

22. Manas DasThieme Test Prep for the USMLE®: Medical Histology and Embryology 

Q&A.New York : Thieme. 2018.// eBook Collection  EBSCO 

 

6. Control questions (feed back): 

1. Morphofunctional characteristics of arteries. 

2. Sources of arterial development 

3. Structure of the arterial wall membranes 

4. Morphofunctional characteristics of microcirculatory vessels 

5. Sources of development 

6. Arteriole-venular anastomoses 

https://rmebrk.kz/book/1136032
https://rmebrk.kz/book/1136034
https://rmebrk.kz/book/1181791
https://rmebrk.kz/book/1185113
https://rmebrk.kz/book/1181793
https://rmebrk.kz/book/1173375
https://rmebrk.kz/book/1186044
https://rmebrk.kz/book/1186062
https://rmebrk.kz/book/1186063
https://research.ebsco.com/c/tpjtkn/search/results?db=nlebk&isDashboardExpanded=true&limiters=None&q=AR+%22K%C5%99%C3%AD%C5%BEkov%C3%A1%2C+V%C4%9Bra+et+al%22&redirectFromDetailsToResultsPage=true&initiatedBy=typed-in
https://research.ebsco.com/c/tpjtkn/search/results?db=nlebk&isDashboardExpanded=true&limiters=None&q=AR+%22Author+Unknown%22&redirectFromDetailsToResultsPage=true&initiatedBy=typed-in
https://research.ebsco.com/c/tpjtkn/search/results?db=nlebk&isDashboardExpanded=true&limiters=None&q=AR+%22Manas+Das%22&redirectFromDetailsToResultsPage=true&initiatedBy=typed-in
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7. Structure of the venous wall – muscular and amuscular 

8. Age-related characteristics 

 




