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1. Перечень планируемых результатов обучения по дисциплине, соотнесенных с планируемыми результатами освоения основной профессиональной образовательной программы (ОПОП) специалитета
Компетенции обучающегося, формируемые в результате освоения дисциплины:
	Код компетенции. Этап формирования компетенции
	Формулировка компетенции
	Планируемые результаты обучения(индикаторы достижения компетенции)

	УК-1
Основной
	Способен осуществлять критический анализ проблемных ситуаций на основе системного подхода, вырабатывать стратегию действийКомментарий:Данная дисциплина участвует в формировании  компетенции УК-1 наряду с дисциплинами: История России (О), Всеобщая история (Н), Химия биоорганическая (О), Подготовка к сдаче и сдача государственного экзамена (И), Философия (О), Общая химия (Н), Биохимия (О), Анатомия (НО), История медицины (О), Биология (НО), Гистология, эмбриология, цитология (О), Физика, математика (Н), Медицинская информатика (НО), Библиография (+), Нормальная физиология (О), Стандарты оказания медицинской помощи (+), Профилактика социально значимых заболеваний и их последствий среди молодежи (Н).
	УК-1.1.  Анализирует задачу, выделяя ее базовые составляющие.  Осуществляет декомпозицию задачи.

УК-1.2. Находит и критически анализирует информацию, необходимую для решения поставленной задачи.  

УК-1.3. Рассматривает различные варианты решения задачи, оценивая их достоинства и недостатки.

УК-1.4.  Грамотно, логично, аргументированно формирует собственные суждения и оценки. 

Отличает факты от мнений, интерпретаций, оценок и т.д. в рассуждениях других участников деятельности.

УК-1.5.  Определяет и оценивает практические последствия возможных решений задачи.

	ОПК-5
Основной
	Способен оценивать морфофункциональные, физиологические состояния и патологические процессы в организме человека для решения профессиональных задачКомментарий:Данная дисциплина участвует в формировании  компетенции ОПК-5 наряду с дисциплинами: Производственная практика хирургического профиля "Помощник врача стационара" (О), Производственная практика акушерско-гинекологического профиля "Помощник врача стационара" (О), Производственная практика "Профессиональная деятельность врача-терапевта участкового" (И), Инфекционные болезни (О), Топографическая анатомия и оперативная хирургия (О), Оториноларингология (О), Офтальмология (О), Химия биоорганическая (О), Лучевая диагностика и лучевая терапия (О), Производственная практика "Неотложная помощь" (О), Производственная практика "Поликлиническая" (О), Подготовка к сдаче и сдача государственного экзамена (И), Общая химия (Н), Биохимия (О), Иммунология (О), Анатомия (НО), Биология (НО), Гистология, эмбриология, цитология (О), Микробиология, вирусология (О), Детская хирургия (О), Нормальная физиология (О), Учебная практика "Научно-исследовательская работа" (О), Производственная практика терапевтического профиля "Помощник врача стационара" (О), Поликлиническая терапия (ОИ), Фтизиатрия (ОИ), Общая хирургия (О), Анестезиология, реанимация, интенсивная терапия (ОИ), Факультетская хирургия, урология (О), Госпитальная хирургия (О), Стоматология (О), Онкология, лучевая терапия (ОИ), Травматология, ортопедия (О), Первичная медико-санитарная помощь (ОИ), Фармакология (О), Патологическая анатомия (О), Патофизиология (О), Эпидемиология (ОИ), Медицинская реабилитация (О), Дерматовенерология (О), Неврология, медицинская генетика, нейрохирургия (О), Психиатрия, медицинская психология (О), Акушерство и гинекология (О), Педиатрия (О), Пропедевтика внутренних болезней (О), Факультетская терапия, профессиональные болезни (О), Госпитальная терапия, эндокринология (ОИ).
	ОПК-5.1. Обладает системными теоретическими (фундаментальными) знаниями, необходимыми для понимания этиологии и патогенеза патологических состояний;

ОПК-5.2. Оценивает морфофункциональные, физиологические состояния и патологические процессы у пациентов различных возрастных групп для решения профессиональных задач;

ОПК-5.3. Определяет этиологию и патогенез, клиническую симптоматику болезней и состояний с учетом возраста пациента и исходного состояния здоровья.


2. Место дисциплины в структуре ОПОП специалитета и язык преподавания
Дисциплина Гистология, эмбриология, цитология входит в обязательную часть учебного плана основной образовательной программы специалитета по данному направлению подготовки и является обязательной для изучения дисциплиной.
Согласно учебному плану дисциплина проводится в 2, 3 семестре.
Изучение дисциплины опирается на знания, умения и навыки, приобретенные при освоении образовательной программы предыдущего уровня , а также при изучении дисциплин: Биология, Общая химия.
Язык преподавания – русский, английский

3. Виды учебной работы и тематическое содержание
Общая трудоемкость дисциплины составляет 6 зач. ед. или 216 ак. час.

3.1 Виды учебной работы
	Виды учебной работы
	Объем в академических часах

	Общая трудоемкость дисциплины по учебному плану
	216

	В том числе:
	

	Контактная работа (работа во взаимодействии с преподавателем). Всего
	110

	В том числе:
	

	Лекции (Л)
	32

	Практические занятия (Пр)
	78

	Лабораторные занятия (Лаб)
	-

	Вид промежуточной аттестации
	зачет, экзамен.

	Самостоятельная работа обучающихся (СР) (всего)
	106

	В том числе:

	Самостоятельное изучение разделов дисциплины, подготовка к занятиям

	Подготовка к промежуточной аттестации


3.2. Краткое содержание дисциплины по разделам и видам учебной работы
	№ п/п
	Раздел дисциплины
(тематический модуль)
	Трудоемкость
по видам учебных занятий
(в академических часах)
	Оценочное средство

	
	
	Всего
	Лекции
	Практические занятия
	Лабораторные занятия
	Самостоятельная работа обучающихся
	

	Семестр № 2

	1
	Cytology. Eukaryotic cells structure: Biomembranes, Cytoplasm, organelles, nucleus.
	14
	2
	3
	0
	9
	Собеседование; Экзамен

	2
	Periodization of ontogenesis. Human embryogenesis.
	19
	2
	8
	0
	9
	Контрольная работа; Собеседование; Экзамен

	3
	General histology: morphofunctional organization of tissues
	53
	8
	27
	0
	18
	Контрольная работа; Собеседование; Тест; Экзамен

	4
	Special histology: organs and organ systems
	22
	4
	6
	0
	12
	Собеседование; Экзамен

	Вид промежуточной аттестации в семестре: зачет.

	Семестр № 3

	5
	Special histology: organs and organ systems
	108
	16
	34
	0
	58
	Контрольная работа; Собеседование; Тест; Экзамен

	Вид промежуточной аттестации в семестре: экзамен.

	Итого:
	216
	32
	78
	0
	106
	


3.3. Содержание аудиторных занятий
Содержание лекционных занятий
	№ раздела
	№ лекции
	Основное содержание лекций
	Количество часов
	В т.ч. с
использованием
ДОТ (*)

	Семестр № 2

	1
	1.1
	Introduction to the discipline. Cytology. Eukaryotic cell structure.
	2
	0

	2
	2.1
	Periodization of ontogenesis. Human embryogenesis.
	2
	0

	3
	3.1
	General histology: morphofunctional organization of tissues. Epithelial tissue. Glandular epithelium.
	2
	0

	3
	3.2
	Tissues of the internal environment. Connective tissues. Blood.
	2
	0

	3
	3.3
	Muscle tissue: skeletal, cardiac, and smooth.
	2
	0

	3
	3.4
	Nervous tissue: neurons, glia, synapses, nerve fibers.
	2
	0

	4
	4.1
	Special histology: Nervous system (CNS, PNS)
	2
	0

	4
	4.2
	Special histology: Sense organs.
	2
	0

	Семестр № 3

	5
	5.1
	Special histology: Cardiovascular system.
	2
	0

	5
	5.2
	Endocrine system.
	2
	0

	5
	5.3
	Hemopoietic organs. Lymphoid system.
	2
	0

	5
	5.4
	Digestive system.
	2
	0

	5
	5.5
	Respiratory system.
	2
	0

	5
	5.6
	Urinary system.
	2
	0

	5
	5.7
	Male reproductive system.
	2
	0

	5
	5.8
	Female reproductive system.
	2
	0

	Итого:
	32
	0


Содержание практических (или семинарских) занятий
	№ раздела
	№ занятия
	Основное содержание
	Количество часов
	В т.ч. с
использованием
ДОТ (*)

	Семестр № 2

	1
	1.1
	Cytology. Eukaryotic cells structure: Biomembranes, Cytoplasm, organelles, nucleus. Intecellular junctions. Cell cycle and mitosis
	3
	0

	2
	2.1
	Ontogenesis. Embryogenesis. Human germ cells and fertilization. Cleavage, implantation. Gastrulation.
	3
	0

	2
	2.2
	Embryogenesis. Neurulation and formation of principal axial structures. Morphogenesis and organogenesis. Development of provisional organs. Placenta: histological structure and functions.
	3
	0

	2
	2.3
	Written test work on Embryogenesis topic
	2
	0

	3
	3.1
	General histology. Epithelial tissue. Glandular epithelium.
	3
	0

	3
	3.2
	Blood cells. 
	3
	0

	3
	3.3
	Blood stem cell biology. Hemopoietic theory. Differentiation of blood cell lineages.
	3
	0

	3
	3.4
	Connective tissues: fibrous and specialized.
	3
	0

	3
	3.5
	Connective tissues: Cartilage and Bones. Osteogenesis.
	3
	0

	3
	3.6
	Muscle tissue: skeletal, cardiac, and smooth.
	3
	0

	3
	3.7
	Nervous tissue: neurons, glia, synapses, nerve fibers.
	3
	0

	3
	3.8
	Overview of tissue slides and microimages on General Histology
	3
	0

	3
	3.9
	Slide identification and morphological analysis (test).
	3
	0

	4
	4.1
	Special histology: Nervous system (CNS, PNS)
	3
	0

	4
	4.2
	Special histology: Sense organs.
	3
	0

	Семестр № 3

	5
	5.1
	Special histology: Cardiovascular system.
	2
	0

	5
	5.2
	Endocrine system.
	2
	0

	5
	5.3
	Hemopoietic organs. Lymphoid system.
	2
	0

	5
	5.4
	Digestive system: oral cavity, teeth. Salivary glands. Esophagus.
	2
	0

	5
	5.5
	Digestive system: Stomach, small and large intestine.
	2
	0

	5
	5.6
	Digestive system: liver and pancreas.
	2
	0

	5
	5.7
	Overview of tissue slides and microimages on Special Histology (set 1)
	2
	0

	5
	5.8
	Set-1 slide identification and morphological analysis (test).
	2
	0

	5
	5.9
	Respiratory system.
	2
	0

	5
	5.10
	Urinary system.
	2
	0

	5
	5.11
	Male reproductive system.
	2
	0

	5
	5.12
	Female reproductive system.
	2
	0

	5
	5.13
	Overview of tissue slides and microimages on Special Histology (set 2)
	2
	0

	5
	5.14
	Set-2 slide identification and morphological analysis (test).
	2
	0

	5
	5.15
	Overview of tissue slides and microimages on General and Special Histology (total set)
	2
	0

	5
	5.16
	Pre-final test on slide identification and morphological analysis (total set)
	4
	0

	Итого:
	78
	0


3.4. Организация самостоятельной работы обучающегося
	№ раздела
	Задания для самостоятельной работы
	Количество часов
	В т.ч. с
использованием
ДОТ (*)

	Семестр № 2

	1
	Cytology. Eukaryotic cells structure: Biomembranes, Cytoplasm, organelles, nucleus. Intecellular junctions. Cell cycle and mitosis.
	9
	0

	2
	Embryogenesis. Human germ cells and fertilization. Cleavage, implantation. Gastrulation. Neurulation and formation of principal axial structures. Morphogenesis and organogenesis. Development of provisional organs. Placenta: histological structure and functions.
	9
	0

	3
	General Histology: Epithelia, Connective tissues, Blood, Muscle tissue, Nervous tissue
	18
	0

	4
	Special histology: Nervous system (CNS, PNS). Sense organs.
	5
	0

	4
	Preparation for the midterm assessment
	7
	0

	Семестр № 3

	5
	Special histology.
	26
	0

	5
	Preparation for the midterm assessment.
	32
	0

	Итого:
	106
	0


4. Образовательные технологии по дисциплине
Для освоения лекционного (теоретического) материала по каждой теме студентам предлагается оформить иллюстрированный конспект, в котором любые понятия, морфологические характеристики и т.п. представлены в графической, легко воспроизводимой, наглядной форме (допускается использование электронных планшетов для рисования). При проведении практических занятий используется соревновательный подход: при работе с микроскопическими препаратами по конкретной теме студентам (работающим в паре) предлагается найти наиболее показательные поля зрения или ракурсы или определенные типы клеток, сделать снимок на большом увеличении на камеру мобильного телефона, сопроводить его всеми необходимыми подписями и отправить на общий диск группы; по результатам занятия выбираются лучшие фотографии и отмечается лучшая команда. В качестве образовательного подхода, реализуемого в ходе практических занятий, используется также создание своего цифрового гистологического атласа с помощью мобильных цифровых камер, электронных планшетов и инструментов работы с фотоизображениями: студенты собирают в соответствии с тематикой занятия коллекции изображений гистологических микропрепаратов, сделанных ими на личные цифровые устройства и сопровождают их всеми необходимыми подписями в соответствии с заданной легендой. Внеаудиторная работа проводится в виде самостоятельной работы с гистологическими препаратами и электронными микрофотографиями, поиска материалов в Интернете. Дисциплина обеспечена наглядными пособиями (гистологическими микропрепаратами и демонстрационными препаратами). В ходе дискуссий используется также рассмотрение конкретных ситуаций (клинических случаев), иллюстрирующих применение знаний нормальной гистологии человека в современной диагностике.
5. Оценочные средства для текущего контроля успеваемости, промежуточной аттестации обучающихся по дисциплине
5.1. Текущий контроль осуществляется преподавателем дисциплины при проведении занятий в форме: собеседование; собеседование; собеседование; собеседование; собеседование; собеседование; собеседование; собеседование; собеседование; собеседование; собеседование; собеседование; собеседование; собеседование; собеседование; собеседование; собеседование; собеседование; собеседование; контрольная работа; контрольная работа; контрольная работа; контрольная работа; контрольная работа; тест; тест; тест.
Оценочные средства для текущего контроля.
Собеседование
Colloquium 1. TOPIC: CYTOLOGY: general morphology of the cell. PLASMA MEMBRANE. ORGANELLES. NUCLEUS. CELL CYCLE.1. Biological membranes, plasmalemma (chemical and structural organization, the fluid mosaic model). Membrane-associated proteins, their function. Glycocalyx.2. Organelles: definition, structural and functional classification.3. Membranous organelles, structure, and function:a. endoplasmic reticulum;b. Golgi complex;c. lysosomes;d. peroxisomes;e. mitochondria.4. Non-membranous components, structure, and function:f. ribosomes;g. cytoskeleton (microtubules, microfilaments, intermediate filaments);h. centrioles and centrosome; basal bodyi. cilia, flagella; microvilli.5. Inclusions: definition, classification, function.6. Function and major components of the nucleus.7. Structure of the nuclear envelope. Nuclear-pore complex.8. Chromatin: chemical composition, functional states (eu-/hetero-). Chromatin-associated proteins.9. Orders of the chromatin organization. Morphology of the human chromosomes.10. Morpho-functional organization of the nucleolus.11. The cell cycle: definition, characteristic of its major periods (interphase, mitosis, differentiation, death).12. Cell division: characteristic of the 4 phases of mitosis. Endomitosis and polyploidy (definition).13. Cell junctions (tight and gap junctions, adherent junctions, and desmosomes).14. Transmembrane transport. Endo-/exocytosis.

Собеседование
Colloquium 2. TOPIC: Periodization of ontogenesis. Human embryogenesis.
1. Germ cells: characteristics of a human spermatozoid.2. Germ cells: characteristics of a human oocyte.3. FERTILIZATION.4. CLEAVAGE.5. IMPLANTATION.6. GASTRULATION: characteristic of phases.7. Factors guiding gastrulation. The principle of the embryonic (Speman’s) induction (general understanding).8. Neurulation and the development of principal axial structures.9. PROVISIONAL ORGANS (yolk sac, amnion, allantois): development, structure, functions.10.ECTODERM derivatives (supplementary table).11.MESODERM derivatives (supplementary table).12.ENDODERM derivatives (supplementary table).13.Neural crest derivatives.14.PLACENTA: the fetal portion, placental barrier.15.PLACENTA: the maternal portion. The functions of placenta.

Собеседование
Colloquium 3. TOPIC: Epithelial tissue.
1. General morpho-functional characteristics of the epithelial tissue.2. Polarity of epithelial cells. Specialization of apical, basal, and lateral surfaces of an epithelial cell (the ultrastructure of a cilium, microvillus, basal labyrinth, cell junctions).3. The structure of the basement membrane (basal lamina).4. Histogenetic classification of epithelia.5. Morphologic classification of epithelia.6. Characteristic of different types of the epithelial tissue:a. Simple squamous epithelium.b. Simple columnar epithelium of the small intestine.c. Pseudostratified ciliated epithelium.d. Transitional epithelium.e. Squamous stratified non-keratinized epithelium.f. Squamous stratified keratinized epithelium (epidermis).7. General characteristics and classification of glands.8. Types of secretion: holo-/apo-/merocrine.9. Histophysiology of the secretory cycle.10.The distribution of different types of epithelia across the human organism.

Собеседование
Colloquium 4. TOPIC: Blood as a type of tissue of internal environment. Blood cells.
1. Characteristics of blood as a tissue type, its main fractions, and normal blood counts.
2. Erythrocytes: morphology and histophysiology, marker proteins and functions.
3. Platelets: counts, morphology, ultrastructure, and histophysiology.
4. Leukocytes: classification, counts/percentage (WBC differential). Granulocytes: types of cytoplasmic granules.
5. Neutrophils: morphology, ultrastructure, histophysiology, and functions.
6. Basophils and eosinophils: morphology, ultrastructure, histophysiology, and functions.
7. Agranulocytes: lymphocytes; morphological and functional classification of lymphocytic populations. The involvement of T- and B- cells in adaptive immune reactions.
8. Morpho-functional characteristics of monocytes and macrophages; the mononuclear phagocyte system.

Собеседование
Colloquium 5. Connective tissues - Part 1.
1. General morphofunctional characteristics and classification of connective tissues.
2. The diversity of cell elements in fibrous connective tissue: cells of fibroblastic, hematologic, neural, or other origins; their specific roles.
3. Extracellular matrix (ECM): characteristics of the ECM fibers (collagen, elastic, reticular) and ground substance (glycosaminoglycans, proteoglycans, and glycoproteins). Assembly of collagen fibers.
4. Loose and dense fibrous connective tissue: general morpho-functional characteristics. Tendon.
5. Specialized connective tissues (reticular, adipose; embryonic mesenchyme and mucous tissue): structure and functions.

Собеседование
Colloquium 6. Connective tissues - Part 2.

1. Cartilage: morpho-functional characteristics (cells and ECM), classification (3 types), chondrogenesis, types of growth and regeneration.
2. Bone tissue: cell content (characteristics of osteoblasts, osteocytes, osteoclasts), ECM, and histological classification (2 types). Osteon as a structural unit.
3. Structure of a compact bone as organ.
4. Osteogenesis: direct and indirect pathways.

Собеседование
Colloquium 7. TOPIC: Muscle tissue.
1. Smooth muscle tissue: general morpho-functional characteristics, sources of development. The structural-functional unit of smooth muscles (its ultrastructural features and contractile apparatus, the mechanism of contraction), innervation.
2. Skeletal striated muscle tissue: development, structural-functional unit. Contractile apparatus of a muscle fiber and its structural-functional unit; principal contractile and structural proteins; mechanism and regulation of contraction: role of the sarcotubular system.
3. Structural organization of a skeletal muscle as an organ. Types of skeletal muscle fibers.
4. Cardiac striated muscle tissue: structure, types of cardiomyocytes.

Собеседование
Colloquium 8. TOPIC: Nervous tissue.
1. Neurons: structure and functions, morphological and functional classification.
2. Nerve fibers: their development, structural and physiological features of the two types of nerve fibers.
3. Neuroglia: classification of glial cells; structural features and functions of different types of glial cells.
4. Neuronal synapses: classification, structure, and the mechanisms of signal transduction.
5. Axon terminals: structure nd classification.
6. Posttraumatic regeneration of nerve fibers.

Собеседование
Colloquium 9. TOPIC: Nervous system (CNS, PNS).
1. Peripheral nervous system. The structure of peripheral nerves and ganglia (sensory spinal and autonomic effector).
2. Nerve endings: structure and classification.
3. The spinal cord: histological structure of the gray and white matter, neurons and glial component. Embryonic development of the neural tube.
4. The cerebral cortex: cyto- and myeloarchitectonics; basic knowledge of its columnar organization; histological difference between sensory and motor areas.
5. Meninges and blood-brain barrier.
6. Embryonic development of the cerebral cortex.
7. The cerebellum: its cytoarchitectonics and neural circuits; afferent and efferent fibers. Interneuronal relationships within the cerebellar cortex.

Собеседование
Colloquium 10. TOPIC: Sense organs.

1. The eye: its tunics and functional apparatuses; development.
2. Cornea as a component of the eye refractive apparatus.
3. Receptor apparatus of the eye. Retina: histological structure and neuronal circuits;
4. Ultrastructure and characteristics of photoreceptor cells.
5. Refractive and dioptric apparatuses of the eye: lens and iris.
6. Auditory system: inner ear. General morpho-functional characteristics and development. The cochlear duct and the spiral organ.
7. Classification of the spiral organ cells, their cytophysiological features.
8. Vestibular system: saccule and utricle, and semicircular ducts; characteristics of hair cells.
9. Primary and secondary sense organs. Olfactory epithelium as a primary sensory structure. Taste buds as a secondary sensory structure.
 

Собеседование
Colloquium 11. TOPIC: Cardiovascular (circulatory) system.
1. Macrovasculature: the structure of the vascular wall; dependence on the hemodynamic factors. The role of vascular endothelium.
2. Arteries: classification and structure (the impact of hemodynamic conditions). Large veins.
3. Microvasculature bed: morpho-functional characteristics. Blood capillaries: structure of a capillary wall. Organ-specific types of blood capillaries.
4. Arterioles, venules, and arteriovenous shunts (a/v anastomoses): structure and function.
5. Lymphatic vascular system: lymphatic capillaries and larger vessels, lymphatic endothelium.
6. The heart: its general morpho-functional characteristics. The cardiac conducting system.


Собеседование
Colloquium 12. TOPIC: Endocrine system.
1. Hierarchy of the endocrine system. Hormones: classification (by chemical nature); principles and mechanisms of the action.
2. Hypothalamo-hypophyseal system: neurosecretory nuclei of the hypothalamus, the median eminence, releasing factors.
3. Pituitary gland: its embryonic development and structure. The diversity of cells constituting anterior and posterior hypophysis; pituitary hormones. Hypothalamus-hypophysis relations; pituitary portal system.
4. Thyroid gland: development, histological structure, ultrastructural characteristics of thyrocytes (normo-, hypo-, hyperfunction); C-cells. Specific features of the thyrocyte secretory cycle, compartmentalization.
5. Pineal gland: structure and functions.
6. Parathyroid gland: structure and functions.
7. Suprarenal glands: development, histological structure, hormones.
8. Diffuse neuroendocrine system (DNES): embryonic origin, body distribution (examples), APUD and GEP cells (examples), their role in local and systemic regulation (examples).

Собеседование
Colloquium 13. TOPIC: Hemopoietic organs. Lymphoid system and the principles of Immunogenesis.
1. Hematopoietic organs: central (primary) and peripheral (secondary).Myeloid and Lymphoid tissues. Reticular and epithelioreticular stroma.
2. Red bone marrow: stromal cells and their role in creating specific microenvironment (hemopoietic niche); vasculature and the role of endothelial cells. Hematopoietic islands (erythroblastic, granulocytic, megakaryocytic); main morphological changes in maturation of erythrocytes, granulocytes, and thrombocytes. Yellow bone marrow. Age-related changes in the bone marrow activity and composition.
3. Lymphoid organs: general morpho-functional characteristics. Thymus as the central organ of lymphopoiesis and immunogenesis: embryonic origin and structure, characteristic of stromal cells; endocrine activity; involution.
4. Role of the thymus in T-cell maturation; the blood-thymic barrier. Positive and negative selection of T-cells.
5. Lymph nodes: histological structure and functional zones; vasculature.
6. Spleen: histological structure; vasculature and blood flow. White pulp: functional zones. Red pulp and open circulation mode.
7. Mucosa-associated lymphoid tissue (MALT). Tonsils. Pirogov-Waldeyer's tonsillar (lymphoepithelial) ring.  Lymphoid nodules in GIT (Peyer patches, appendix). Lymphocytopoiesis.
8. Cooperation of macrophages and T-/B- cells in immune reactions. Effector and memory cells in adaptive immune response. Immunogenesis.

Собеседование
Colloquium 14. TOPIC: Digestive system (PART1).
1. Oral cavity: general morpho-functional characteristics. Lips, tongue, and lingual papillae.
2. Large salivary glands: histological structure and functions. Classification of secretory endpieces. Duct system.
3. Teeth: structure and development. Dentin and enamel; cementum. Ameloblasts and Odontoblasts.
4. General structure of the digestive tract; innervation. Esophagus.
5. The stomach: general morpho-functional characteristics, regional differences in the structure of its wall. Histophysiology of gastric glands.
6. Cellular composition of fundal glands.

Собеседование
Colloquium 15. TOPIC: Digestive system (PART2).
1. Small intestine: general morpho-functional characteristics, regional differences; innervation and vasculature. Histophysiology of the system “microvillus – crypt”. Brush bordered enterocytes.
2. Structure of the large intestine.
3. Principal enteroendocrine cells in the GIT (examples); basic knowledge of the gastro-entero-pancreatic (GEP) system as a part of the diffuse endocrine system.
4. The pancreas. General morpho-functional characteristics. The structure and histophysiology of its exo- and endocrine portions. Pancreatic acinus and the duct system. Langerhans islands.
5. The liver. General morpho-functional characteristics. The structure of a classic hepatic lobule. Blood (micro-)circulation in the liver. Morphological and functional characteristic of hepatocytes. Bile conducting system. Other cells, associated with hepatocytes and hepatic blood capillaries.
6. Portal lobule and hepatic acinus as alternative structural-functional units of the liver. Main features of the gallbladder.

Собеседование
Colloquium 16. TOPIC: Respiratory system.
1. Respiratory system: general morpho-functional characteristics; embryonic development. Airways: respiratory epithelium; the structure of the tracheal wall;
2. Bronchial tree (histological classification of bronchi). Gradual changes in the wall of the air passages along the bronchial tree. Clara cells. Terminal bronchioles.
3. Pulmonary acinus as a structural-functional unit. Alveolus: cell composition of alveolar wall; air-blood barrier. Types of pneumocytes. Miscrocirculation. Surfactant. Alveolar macrophages.

Собеседование
Colloquium 17. TOPIC: Urinary system.
1. General morpho-functional characteristics (cortex, medulla) and principal stages of embryonic development.
2. Blood circulation in kidneys. Nephron as a structural-functional unit.
3. Nephron: its major divisions and histophysiology, glomerular filtration. Filtration barrier. Role of podocytes. Collecting tubules and ducts.
4. Endocrine apparatus of the kidneys: its structural basis.
5. Ureters and bladder: the structure of their wall; characteristics of a specialized type of epithelium (transitional - urothelium).

Собеседование
Colloquium 18. TOPIC: Male Reproductive system.
1. The male reproductive system: general morpho-functional characteristics. Embryonic development of the gonads.
2. Testis and seminiferous tubules; the structure and role of the blood-testicular barrier.Sertoli (sustentacular) cells.
3. Spermatogenesis and spermiogenesis.
4. Endocrine function of the testis; hormonal regulation of testicular functioning. Leidig interstitial cells.
5. The male reproductive system: intratesticular ducts; excretory genital ducts (epididymis).
6. Accessory genital glands: the seminal vesicles, the prostate gland, and the bulbourethral glands.

Собеседование
Colloquium 19. TOPIC: Female Reproductive system.
1. The female reproductive system: general morpho-functional characteristics.
2. The ovary, its embryonic development and structure; morphological classification of the ovarian follicles; blood-follicular barrier.
3. Oogenesis.
4. Ovaries as the endocrine gland. Ovarian cycle and its hormonal regulation; corpus luteum (types); aged-related changes.
5. Uterus: structural features of its three major layers. Cyclic changes in the structure of the functional layer of the endometrium.
6. Correlation of ovarian and uterine (menstrual) cycles and their controlling hormones.
7. Mammary gland: structural changes during puberty, pregnancy, and lactation; hormonal regulation and post-lactational regression.

Контрольная работа
Written test work 1. TOPIC: Human Embryogenesis.
Set 1:
Variant 1.
Q1. Show graphically and give text description of the histological components of the placental barrier. How does its structure differ in early and late gestation periods?
Q2. Depict the summary diagram (a block-scheme) of the mesoderm differentiation during the establishment of the principal axial structures of the embryo.
Q3. What is the chemical composition of cortical granules and zona pellucida in the egg cell? Explain the mechanism and the role of cortical reaction.
 Variant 2.
Q1. Describe the structural components of the maternal part of placenta (make a supporting drawing). What is the cell population specific to the maternal portion?
Q2. Show graphically (in transverse view) an embryo after passing neurulation stage with the principal axial structures established (make all necessary labels to your drawing).
Q3. What is the origin and chemical composition of the acrosome? What is the mechanism of acrosome reaction?
 Variant 3.
Q1. Fate map: draw a diagram (superior and transverse view), make labels, and describe the way and the order of migration of different presumptive areas (primordia).
Q2. Compare the structure of primary/secondary/tertiary chorionic villi (make a drawing if necessary).
Q3. Explain the definition “pronucleus” (male or female).
 Variant 4.
Q1. Show graphically and give text explanation of the initial steps of extraembryonic membranes development.
Q2. Describe the origin of the neural crest. What are the main pathways of its subsequent differentiation (give examples of organs derived from the neural crest).
Q3. Functions of placenta; what is implied in the immune and endocrine functions?
Set 2:
Variant 1.
Q1. Show graphically and give text description of the structural components of the fetal part of placenta.
Q2. Describe the way of differentiation of paraxial mesoderm, intermediate mesoderm, and lateral plate. Explain the role of the neural tube as a primary inducer for the differentiation of paraxial mesoderm (in terms of “embryonic induction”).
Q3. Explain structural and functional difference between cytotrophoblast and syncytiotrophoblast. What is the process during which they appear?
Variant 2.
Q1. Show graphically and give text explanation of the initial steps of development of provisory organs.
Q2. Give examples of organs (adult) derived from the embryonic ectoderm.
Q3. What is the role of spiral arteries in fetoplacental circulation? What is the meaning of the term “hemochorial placenta”.
Variant 3.
Q1. Show graphically and give text description of the histological structure of a placental villus. Characterize the fetoplacental barrier.
Q2. Give examples of organs (adult) derived from the embryonic mesoderm.
Q3. The three basic characteristics of the cleavage (in humans) – holoblastic, asymmetric , and asynchronous – what do they mean?
Variant 4.
Q1. Show graphically and give text explanation for the mechanism of neurulation. Explain the role of the notochord as a primary inducer in this process (in terms of “embryonic induction”).
Q2. Describe major functions of provisory organs (amnion, chorion, allantois, umbilic cord, yolk sac). Which of these organs arise from: (a) extraembryonic ectoderm; (b) extraembryonic endoderm; (c) trophoblast: (c) splanchnic extraembryonic mesoderm?
Q3. Explain the difference between histotrophic and hemotrophic nutrition.
Set 3:
Variant 1.
Q1. Fate map: draw a diagram (superior and transverse view), make labels, describe the way and the order of migration of different presumptive areas (primordia).
Q2. Depict the summary diagram (a block-scheme) of the mesoderm differentiation during the establishment of the principal axial structures of the embryo.
Q3. What are the specific features of the decidual cells?
 Variant 2.
Q1. Show graphically and give text description of the structural components of the fetal part of placenta.
Q2. Describe the 1st stage of gastrulation.
Q3. Give major characteristics of the human oocyte (make a supporting drawing).
 Variant 3.
Q1. Show graphically and give text explanation for the process of neurulation.
Q2. Give major characteristics of the human sperm cell (make a supporting drawing).
Q3. Explain the meaning of the following definitions: cotyledon, anchoring villus, terminal villi, bushy chorion.
 Variant 4.
Q1. Describe major structural components of the human placenta (both fetal and maternal portion, make a supporting drawing of histological structure with all necessary markings).
Q2. What are the major mechanisms to prevent polyspermy?
Q3. Give examples of the neural crest derivatives. What is the difference in the way of origin between the neural tube and the neural crest?

Контрольная работа
Written test work 2. Blood stem cell biology. Hemopoietic theory. Differentiation of blood cell lineages.
1. Hematopoiesis: embryonic and postnatal.Three phases of embryonic hemopoiesis.
2. The unitarian hematopoietic theory. Blood stem cell and 6 classes of hematopoietic cells. 
3. Pluropotent HSC. 1st and 2nd rounds of commitment and determination. Colony-forming units. Blasts.
4. Hemopoietic factors (hemopoietins). hemopoietic niche.
5. Red bone marrow: stromal cells and their role in creating specific microenvironment (hemopoietic niche); vasculature and the role of endothelial cells.
6. Hematopoietic islands (erythroblastic, granulocytic, megakaryocytic).
7. Main morphological changes in maturation of erythrocytes (erythropoiesis), granulocytes, and megakaryocytes.

Контрольная работа
Written test work 3: TOPIC: Digestive system.
Variant 1. For each type of cells listed below, characterize its function and/or secreted product (hormone, enzyme, etc.) and location (compartment of the GIT or an organ):
· Parietal cells
· G-cells
· A-(alpha) cells
· Pit-cells
· Goblet cell
· Enterocyte
· EC/ ECL -cells
Variant 2. For each type of cells listed below, characterize its function and/or secreted product (hormone, enzyme, etc.) and location (compartment of the GIT or an organ):
· Chief cells
· S-cells
· B-(beta) cells
· Ito-lipocytes
· Serocytes
· Colonocyte
· D-cells
Variant 3. For each type of cells listed below, characterize its function and/or secreted product (hormone, enzyme, etc.) and location (compartment of the GIT or an organ):
· Mucous neck cells
· I-cells
· PP-cells
· Kupffer reticuloendothelial cells
· Centroacinar cells
· Paneth cell
· M- (microfold) cell

Контрольная работа
Slide identification test on General Histology:
1. Mesothelium.
2. Intestinal brush-bordered epithelium.
3. Epithelium of the Cornea.
4. Epidermis.
5. Sebaceous gland.
6. Blood smear.
7. Loose areolar connective tissue.
8. Tendon.
9. White adipose tissue.
10. Reticular tissue.
11. Hyaline cartilage.
12. Lamellar bone.
13. Direct intramembraneous ossifiartion.
14. Indirect endochondral ossification.
15. Smooth muscle tissue.
16. Skeletal striated muscle tissue.
17. Cardiac striated muscle tissue.
18. Nissl granules in motoneurons of the gray matter of the spinal cord.
19. Myelinated nerve fibers.
20. Unmyelinated nerve fibers.

Контрольная работа
Slide identification test on Special Histology.
1. Cerebral cortex.2. Cerebellar cortex.3. Spinal cord.4. Spinal ganglion.5. Peripheral nerve.------------------6. Cochlea.7. Retina (back wall of the eye).8. Foliate papillae of the tongue.------------------9. Pituitary gland.10. Thyroid gland.11. Adrenal gland.------------------12. Artery of muscle type.13. Vein of muscle type.14. The wall of the heart.------------------15. Thymus.16. Lymph node.17. Spleen.------------------18. Esophagus.19. Developing teeth.20. Parotid salivary gland.------------------21. Stomach (Fundal region).22. Stomach (Pyloric region).23. Small intestine (duodenum).24. Large intestine (colon).------------------25. Pancreas.26. Liver.------------------27. Lung.------------------28. Kidney.------------------29. Ovary.30. Testis.

Тест
Test 1. TOPIC: Blood cells.
Variant 1.Match biochemical components with their granules:
1.Lyzozyme                                                                                        A. Azurophilic primary granules
2.Major basic protein                                                                      B. Secondary (specific) neutrophilic granules
3.Platelet activating factor                                                            C. Secondary (specific) eosinophilic granules
4.Lactoferrin                                                                                      D. Secondary (specific) basophilic granules
5.Histamine                                                                                       E. alpha-granules
6.Collagenase                                                                                    F. delta-granules
7.Heparin                                                                                            G. lambda-granules
8.Myeloperoxidase
9.Histaminase
10.Defensins
11.Thrombolytic enzymes
12.Eosinophilic chemotactic factor
13.Acid phosphatase
14.ADP/ATP, Ca2+
15. Phospholipase A
16. Blood coagulation factors
Variant 2.Match blood cells with their functions:
1. Recognize, process and present antigens to lymphocytes                                 A.Neutrophil
2. Produce immunoglobulins/antibodies (humoral immunity)                              B.Eosinophil
3. Activate adaptive immunity by producing cytokines                                           C.Basophil
4. Modulate (control) inflammation                                                                            D.T-cell
5. Cell-mediated cytotoxicity/killing                                                                            E.B-cell
6. Participate in wound healing and tissue renewal                                                F.Macrophage
7. Phagocytose foreign substances and pathogens                                                G.Dendritic cell
8. Regulate blood vessel diameter, local flow and pressure
9. Digest cell walls in gram-positive bacteria
10. Stimulate inflammation
11. Protect against tumor cells
12. Recognize and eliminate virus-infected cells
13. Protect against parasites and protozoa
14. Elevate vascular permeability
15. Restrain bacterial proliferation (bacteriostasis)
 Variant 3.Match granule components with their functions:
1.Lyzozyme                                                                         A. Synthesize pro-inflammatory mediators from fatty acids
2.Major basic protein                                                       B. Generation of reactive radicals and hydrogen peroxide
3. Phospholipase A                                                    C. Digest bacterial cell wall
4.Lactoferrin                                                                      D. Make holes in bacterial cells wall
5.Histaminase                                                                   E. Vasoconstriction/vasodilation, local blood pressure
6.Collagenase                                                                    F. Neurotoxic to multicellular parasites
7.Heparin                                                                            G. Digest ECM, cell debris, necrotic cells, etc.
8.Myeloperoxidase                                                           H. Bacteriostasis by making iron unavailable for bacteria
9. Defensins                                                                I. Anti-coagulant, regulate vascular permeability
10. Histamine                                                                K. Activate hydrolytic enzymes in azurophilic granules
11. Eosinophilic chemotactic factor                           L. Modulate inflammation by inactivating histamine
12. Acid phosphatase                                                   M. Attract granulocytes to the site of inflammation

Тест
Test 2. Hemopoiesis.
Variant 1. Match a lineage and specific morphological changes:
1. Erythropoietic
2. Granulocytopoietic
3. Megakaryocytic
4. Monocytopoietic
5. Lymphopoietic
  
1. Involves pyknosis of the nucleus and its ejection.
2. Involves repeated rounds of endomitosis to attain polyploidy.
3. Involves gradual change of staining properties of the cytoplasm from baso- to oxyphilia.
4. Has a marginating population adhering to microvasculature walls and a reserve population in the bone marrow.
5. Shows accumulation of specific granules.
6. Contains demarcation membranes in the cytoplasm as a membrane reservoir.
7. Extend cytoplasmic processes (pro-platelets) into the lumen of the bone marrow sinusoids.
8. Lose all organoids during maturation.
9. Regulated by thrombopoietin.
10. Demonstrate nuclear segmentation.
11. Accompanied by an increase in cell sizes and accumulation of azurophilic granules (actually lysosomes).
12. Regulated by erythropoietin.
13. Pinch-off small portion of their cytoplasm.
14. Involves migration of cells (at the stage of class III) from the bone marrow to another organ to complete their maturation.
15. Retain ability to proliferate after achieving fully matured state (blast-transformation).
16. Exit bone marrow at the stage of reticulocytes.
17. During early embryogenesis and in some pathologic conditions may produce megaloblasts.
18. Tightly associated with sinusoidal capillaries but never enter the bloodstream.
19. Reach the largest sizes (up to 150 mkm).
20. Before completing maturation, pass through the band/stab cell stage with elongated but not yet segmented nucleus.
21. Involves switching between Golgi activities to produce primary and secondary granules.
22. Involves polychromatophilic stage which combines baso- and oxyphilic properties.
23. After completing maturation in primary hemopoietic organs, colonize specific peripheral organs or specific areas.
24. Involves burst-forming unit (BFU) with burst-like proliferative activity.
25. Separates from all other lineages very early (at the stage of class II cells).
26. Ends its lifecycle as a residual cell having lost all its cytoplasm.
27. Its early maturation stage is highly dependent on a large amount of polyribosomes.
28. Involves a stage of a metamyelocyte.
  
Variant 2. True or False?
1. Classes IV-VI are morphologically recognizable, while cells of classes I-III are indistinguishable.
2. Spleen, kidney, thymus, and lymph nodes contribute to the hepato-lienal phase of embryonic hemopoiesis.
3. Medullary and hepato-lienal hemopoiesis occur intravascularly, in contrast to mesoblastic phase.
4. High proliferative capacity is characteristic of progenitor and precursor cells (class III-IV).
5. Medullary hemopoiesis involves embryonic mesenchyme of a yolk sac which produces the 1st generation of HSC.
6. Blast-transformation is specific to erythroid lineage.
7. During blood cell development, mitotic activity increases along with the increase in self-maintenance capacity and accumulation of morphological features.
8. BFU (burst forming unit) designates a population of erythroid cells.
9. Blast forms are self-renewing cells.
10. Progenitor and precursor cells have an appearance of a large lymphocyte.
11. HSC is mitotically silent and therefore is more resistant to mutagens.
12. A gradual change in staining properties of the cytoplasm (from basophilia through polychromatophilia to oxyphilia) is typical for myelocytic lineage.
13. A megakaryocyte extends its cytoplasmic processes into the sinusoidal lumen to pinch-off platelets.
14. Azurophilic granules are called secondary granules because they appear later than primary granules.
15. Azurophilic granules are known as non-specific because they can be found in all myelocytes (neutrophilic, basophilic, or eosinophilic).
16. Spleen can be considered as universal hemopoietic organ during embryogenesis.
17. Polychromatophilic erythroblast combines basophilic properties of RER and oxyphilic properties of hemoglobin.
18. Both T- and B- cells migrate to the thymus (at the stage of class III progenitor cells) where they finish their development.
19. Reticulocyte retains nucleus and some amount of RER, so it cannot exit bone marrow and enter blood circulation.
20. Normally, megakaryocyte cannot be found in blood circulation because it never leaves bone marrow.
21. Endomitosis is typical for granulocyte development and results in segmentation of the nucleus.
22. CFU-GEMM and CFU-L represent common myeloid and lymphoid progenitor cells, respectively.
23. Asymmetric division of HSC means that the resulting daughter cells strikingly differ in sizes.
24. Upon maturation, myelocytes show pyknosis of the nucleus.
25. Hepatic hematopoiesis gradually declines from the 2nd trimester to the time of birth.
26. Azurophilic granules are similar to lysosomes and originate from Golgi.

Variant 3. Match a hemopoietic cell population and its properties:
1. Class I (HSC)
2. Class II progenitor semi-stem cell
3. Class III unipotent progenitor cell
4. Class IV Blast
5. Class V Differentiating cell
6. Class VI Mature cell
7. Megaloblast 
8. Basophilic erythroblast
9. Polychromatophylic erythroblast
10. Orthrochromatophylic erythroblast
11. Megakaryocyte
12. Promyelocyte
13. Myelocyte
14. Reticulocyte
15. Thymocyte
 
1. Undergo 1st round of commitment and thus can differentiate in either myeloid or lymphoid lineage.
2. Pass 2nd round of commitment and thus can give rise to only one cell type.
3. Differentiate into T-cells.
4. Pluripotent
5. Multi-/oligopotent
6. Primitive erythroid cells capable of rapid proliferation, large in size and retaining nucleus
7. Considered as morphologically indistinguishable.
8. Demonstrate the highest rate of proliferation.
9. Class of terminally differentiated cells.
10. Contain polyribosomes to synthesize hemoglobin.
11. Undergo accumulation of specific morphological and biochemical features.
12. Is associated with the bone marrow sinusoidal capillaries and extends its long cytoplasmic processes into capillary’s lumen.
13. Predominate in the bone marrow by number.
14. Immediate precursor of an erythrocyte entering blood circulation.
15. Capable of asymmetric division.
16. Retain some amount of RER that can be visualized as a faint network by cresyl blue.
17. Normally, can be found only during the earliest phase of embryonic hemopoiesis.
18. Also called precursor cells.
19. Start to accumulate azurophilic granules as a result of Golgi activity.
20. Relatively resistant to harmful factors.
21. Has a uniformly acidophilic cytoplasm due to accumulation of hemoglobin granules.
22. Mitotically silent.
23. The earliest morphologically identifiable cell.
24. In its cytoplasm, contains regions with basophilic polyribosomes and areas with oxyphilic hemoglobin.
25. Develop from erythroblast as a result of nuclear pyknosis and ejection.
26. Very large, highly polyploid cell undergoing multiple rounds of endomitosis.
27. Has a branching system of demarcation membranes as a reservoir to constantly pinch-off platelets.
28. Begin to accumulate specific (secondary) granules.
29. Regulated by thrombopoietin.
30. Has the highest self-renewing capacity.

Тест
Test 3 (quiz). TOPIC: Circulatory system.
Variant 1. True or False are the statements?
1. In contrast to continuous capillaries, fenestrated and discontinuous capillaries have discontinuous basal lamina.
2. Fenestrae (micropores) are present in the endothelial wall of both fenestrated and perforated capillaries.
3. In contrast to arteries, arterioles show discontinuous layer of smooth muscle cells.
4. Tight junctions are lost in perforated sinusoidal capillaries resulting in wide clefts between endothelial cells, but they are preserved in fenestrated capillaries.
5. Pericytes are a specialized population of branched contractile cells found in metarterioles and serving as precapillary sphincters.
6. Similar to somatic blood capillaries, lymphatic capillaries have continuous basal lamina.
7. In tissue sections, arteries show slightly folded tunica intima due to the presence of internal elastic lamina.
8. Venules are characterized as postcapillary/collecting/muscular depending on the relative density of pericytes, the presence and continuity of the muscle layer and diameter.
9. Lymphatic capillaries are generally characterized by larger diameter, larger sizes of endothelial cells, and wide openings between them.
10. Compared to typical cardiac myocytes, atypical cardiac cells have only sparse residual myofilaments as the play specific conducting function.
11. Purkinje fibers of the heart are large rounded cells; they are weakly stained in H&E slides.
12. A typical capillary consists of a layer of endothelial cells, pericytes, smooth myocytes, and adventitial cells.
13. Among 3 types of capillaries, the fenestrated capillaries provide the most extensive molecular exchange and allow for cell migration.
14. Vasa vasorum are more numerous in large arteries.
Variant 2. True or False are the statements?
1. Pericytes are weakly differentiated spindle-shape cells surrounding a capillary.
2. Similar to continuous capillaries, the fenestrated type is characterized by continuous basal lamina, while it becomes discontinuous in perforated microvessels.
3. Compared to typical contractile cardiac myocytes (that are joined by gap junctions or nexuses), atypical cardiac cells lose gap junctions as they play only conducting function.
4. Arterioles preserve all three tunics typical for an artery but they get very thinned.
5. Purkinje fibers of the heart are large prismatic branched cells; they are weakly stained in H&E slides.
6. Transcytosis means translocation (trans-migration) of cells through the capillary wall.
7. In contrast to perforated capillaries, fenestrae (micropores) of fenestrated capillaries are covered by a proteoglycan diaphragm.
8. Compared to arterioles (where smooth muscle cells are arranged as continuous layer), metarterioles have smooth myocytes dispersed as bands.
9. Postcapillary venules have largely the same structure as capillaries.
10. Due to pre-capillary sphincters, a metarteriole can function as an arterio-venous anastomose.
11. Endothelial cells are joined by tight junctions in continuous capillaries only, but they are lost in fenestrated and perforated capillaries.
12. Endocardium is lined with endothelial cell layer similar to blood vessels.
13. Internal and external elastic laminas are generally present in both arteries and vein, but in veins the internal lamina is less well-developed.
14. In veins, tunica media and adventitia are thinner than in arteries.

5.2. Промежуточная аттестация проводится в виде:

Экзамен
CYTOLOGY
1. Biological membranes, plasmalemma (chemical and structural organization, the fluid mosaic model). Membrane-associated proteins, their function. Glycocalyx. Cell junctions: classification, molecular structure, and functions.
2. Biological membranes, plasmalemma (chemical and structural organization, the fluid mosaic model). Transmembrane transport. Endo-/exocytosis.
3. Apical cell membrane structures (microvilli, cilia, basal body) and centrioles: molecular structure and function.
4. The cytoplasmic organelles comprising the apparatus of cell biosynthesis (smooth/rough ER, ribosomes, Golgi).
5. The cytoplasmic organelles responsible for intracellular degradation and detoxification/ defense reactions (lysosomes, peroxisomes, proteasomes).
6. The cytoplasmic organelles: mitochondria (structure and function).
7. The cytoskeleton (microtubules, microfilaments, intermediate filaments): molecular structure and functions. Inclusions (4 types).
8. Nucleus: structure of the nuclear envelope, pore complexes. Chromatin: chemical composition, functional states, chromatin-associated proteins, orders of the chromatin organization. Morpho-functional organization of the nucleolus.
9. The cell cycle: definition, characteristic of its major periods (interphase, mitosis, differentiation, death). The 4 phases of mitosis: main events. Morphology of the human chromosomes.
EPITHELIAL TISSUE
1. Epithelial tissue: common morphological features of epithelial cells, apical-basal polarity, specialized organoids. Body distribution (examples). Cell junctions: molecular structure. Basement membrane (basal lamina): molecular structure and role.
2. The diversity of stratified epithelia. Structural features of the epidermis and urothelium.
3. Covering (lining) epithelia: histogenetic and morphological classification. Simple (single-layered) epithelia: types, examples.
4. Glandular epithelium: morpho-functional characteristics. The secretory cycle. Exo- and endocrine glands. Exocrine glands: morpho-functional classification, types of secretion.
BLOOD
1. Characteristics of blood as a tissue, its main fractions, and normal blood counts. Erythrocytes: morphology and histophysiology, marker proteins and functions.
2. Platelets: counts, morphology, ultrastructure, and histophysiology.
3. Leukocytes: classification, counts/percentage (WBC differential). Granulocytes: types of cytoplasmic granules. Neutrophils: morphology, ultrastructure, histophysiology, and functions.
4. Leukocytes: classification, counts/percentage (WBC differential). Granulocytes: types of cytoplasmic granules. Basophils and eosinophils: morphology, ultrastructure, histophysiology, and functions.
5. Leukocytes: classification, counts/percentage (WBC differential). Agranulocytes: lymphocytes; morphological and functional classification of lymphocytic populations. The involvement of T- and B- cells in adaptive immune reactions.
6. Morpho-functional characteristics of monocytes and macrophages; the mononuclear phagocyte system.
CONNECTIVE TISSUE
1. The diversity of cell elements in fibrous connective tissue: cells of fibroblastic, hematologic, neural, or other origins; their specific roles.
2. Extracellular matrix (ECM): characteristics of the ECM fibers and ground substance.
3. Loose and dense fibrous connective tissue: general morpho-functional characteristics. Tendon.
4. Specialized connective tissues (reticular, adipose; embryonic mesenchyme and mucous tissue): structure and functions.
5. Cartilage: morpho-functional characteristics (cells and ECM), classification, chondrogenesis, types of growth and regeneration.
6. Bone tissue: cell content, ECM, and classification. Structure of a compact bone as organ.
7. Osteogenesis: direct and indirect pathways.
MUSCLE TISSUE
1. Smooth muscle tissue: general morpho-functional characteristics, sources of development. The structural-functional unit of smooth muscles (its ultrastructural features and contractile apparatus, the mechanism of contraction), innervation.
2. Skeletal striated muscle tissue: development, structural-functional unit. Contractile apparatus of a muscle fiber and its structural-functional unit; principal contractile and structural proteins; mechanism and regulation of contraction: role of the sarcotubular system.
3. Structural organization of a skeletal muscle as an organ. Types of skeletal muscle fibers.
4. Cardiac striated muscle tissue: structure, types of cardiomyocytes.
NERVE TISSUE
1. Neurons: structure and functions, morphological and functional classification.
2. Nerve fibers: their development, structural and physiological features of the two types of nerve fibers.
3. Neuroglia: classification of glial cells; structural features and functions of different types of glial cells.
4. Neuronal synapses: classification, structure, and the mechanisms of signal transduction.
NERVOUS SYSTEM
1. Peripheral nervous system. The structure of peripheral nerves and ganglia (sensory spinal and autonomic effector). Nerve endings.
2. The spinal cord: histological structure of the gray and white matter. Embryonic development of the neural tube.
3. The cerebral cortex: cyto- and myeloarchitectonics; basic knowledge of its columnar organization; histological difference between sensory and motor areas. Meninges and blood-brain barrier. Embryonic development of the cerebral cortex.
4. The cerebellum: its cytoarchitectonics and neural circuits; afferent and efferent fibers.
CIRCULATORY SYSTEM
1. Macrovasculature: the structure of the vascular wall; the role of vascular endothelium. Large veins.
2. Arteries: classification and structure (the impact of hemodynamic conditions).
3. Microvasculature bed: morpho-functional characteristics. Blood capillaries: structure of a capillary wall. Organ-specific types of blood capillaries.
4. Arterioles, venules, and arteriovenous shunts (a/v anastomoses): structure and function.
5. Lymphatic vascular system: lymphatic capillaries and larger vessels, lymphatic endothelium.
6. The heart: its general morpho-functional characteristics. The cardiac conducting system.
SENSE ORGANS
1. The eye: its tunics and functional apparatuses; development. Cornea as a component of the eye refractive apparatus.
2. Receptor apparatus of the eye. Retina: histological structure and neuronal circuits; characteristics of photoreceptor cells.
3. Auditory system: inner ear. General morpho-functional characteristics and development. The cochlear duct and the spiral organ. Classification of the spiral organ cells, their cytophysiological features.
4. Vestibular system: saccule and utricle, and semicircular ducts; characteristics of hair cells.
5. Primary and secondary sense organs. Olfactory epithelium as a primary sensory structure. Taste buds as a secondary sensory structure.
HEMATOPOIETIC ORGANS
1. Hematopoiesis: embryonic and postnatal. The unitarian hematopoietic theory. Blood stem cell and classes of hematopoietic cells.
2. Hematopoietic organs: central (primary) and peripheral (secondary). Red bone marrow: stromal cells and their role in creating specific microenvironment (hemopoietic niche); vasculature and the role of endothelial cells. Hematopoietic islands (erythroblastic, granulocytic, megakaryocytic); main morphological changes in maturation of erythrocytes, granulocytes, and thrombocytes.
3. Lymphoid organs: general morpho-functional characteristics. Thymus as the central organ of lymphopoiesis and immunogenesis: embryonic origin and structure, characteristic of stromal cells; endocrine activity; involution. Role of the thymus in T-cell maturation; the blood-thymic barrier.
4. Lymph nodes: histological structure and functional zones.
5. Spleen: histological structure; vasculature and blood flow. White pulp: functional zones. Red pulp and open circulation mode.
6. Mucosa-associated lymphoid tissue (MALT). Tonsils. Lymphoid nodules in GIT (Peyer patches, appendix). Lymphocytopoiesis.
ENDOCRINE SYSTEM
1. Hierarchy of the endocrine system. Hormones: classification (by chemical nature); principles and mechanisms of the action. Hypothalamo-hypophyseal system: neurosecretory nuclei of the hypothalamus, the median eminence, releasing factors.
2. Pituitary gland: its embryonic development and structure. The diversity of cells constituting anterior and posterior hypophysis; pituitary hormones. Hypothalamus-hypophysis relations; pituitary portal system.
3. Thyroid gland: development, histological structure, ultrastructural characteristics of thyrocytes (normo-, hypo-, hyperfunction); C-cells. Specific features of the thyrocyte secretory cycle, compartmentalization.
4. Pineal gland: structure and functions. Parathyroid gland: structure and functions.
5. Suprarenal glands: development, histological structure, hormones.
6. Hierarchy of the endocrine system. Hormones: classification (by chemical nature); principles and mechanisms of the action. Diffuse neuroendocrine system (DNES): embryonic origin, body distribution (examples), APUD and GEP cells (examples), their role in local and systemic regulation (examples).
DIGESTIVE SYSTEM
1. Oral cavity: general morpho-functional characteristics. Lips, tongue, and lingual papillae.
2. Large salivary glands: structure and functions.
3. Teeth: structure and development.
4. General structure of the digestive tract. Esophagus.
5. The stomach: general morpho-functional characteristics, regnal differences in the structure of its wall. Histophysiology of gastric glands.
6. Small intestine: general morpho-functional characteristics, regional differences; innervation and vasculature. Histophysiology of the system “microvillus – crypt”.
7. Structure of the large intestine. Principal enteroendocrine cells in the GIT (examples); basic knowledge of the gastro-entero-pancreatic (GEP) system as a part of the diffuse endocrine system.
8. The pancreas. General morpho-functional characteristics. The structure and histophysiology of its exo- and endocrine portions.
9. The liver. General morpho-functional characteristics. The structure of a classic hepatic lobule. Blood (micro-)circulation in the liver. Morphological and functional characteristic of hepatocytes. Bile conducting system. Other cells, associated with hepatocytes and hepatic blood capillaries. Portal lobule and hepatic acinus as alternative structural-functional units of the liver. Main features of the gallbladder.
RESPIRATORY SYSTEM
· Respiratory system: general morpho-functional characteristics. Airways: respiratory epithelium; the structure of the tracheal wall; bronchial tree (histological classification of bronchi).
2. Lungs. Pulmonary acinus as a structural-functional unit. Alveolus: cell composition of alveolar wall; air-blood barrier.
URINARY SYSTEM
1. General morpho-functional characteristics and principal stages of embryonic development. Blood circulation in kidneys. Nephron as a structural-functional unit.
2. Nephron: its major divisions and histophysiology, glomerular filtration. Collecting tubules and ducts.
3. Endocrine apparatus of the kidneys: its structural basis. Ureters and bladder: the structure of their wall; characteristics of a specialized type of epithelium.
REPRODUCTIVE SYSTEM
1. The male reproductive system: general morpho-functional characteristics. Testis and seminiferous tubules; the structure and role of the blood-testicular barrier. Spermatogenesis. Endocrine function of the testis; hormonal regulation of testicular functioning.
2. The male reproductive system: intratesticular ducts; excretory genital ducts (epididymis). Accessory genital glands: the seminal vesicles, the prostate gland, and the bulbourethral glands.
3. The female reproductive system: general morpho-functional characteristics. The ovary, its embryonic development and structure; morphological classification of the ovarian follicles; blood-follicular barrier. Oogenesis. Ovaries as the endocrine gland. Ovarian cycle and its hormonal regulation; corpus luteum.
4. Uterus: structural features of its three major layers. Cyclic changes in the structure of the functional layer of the endometrium. Correlation of ovarian and uterine (menstrual) cycles and their controlling hormones.
5. Mammary gland: structural changes during puberty, pregnancy, and lactation; hormonal regulation and post-lactational regression.
EMBRYOLOGY
1. Main stages of the embryonic development in humans. Characteristics of the human germ cells.
2. Fertilization: principal mechanisms and factors.
3. The zygote cleavage in humans: main events. Implantation.
4. Gastrulation: principal phases, the fate map; factors driving gastrulation.
5. Neurulation and the development of principal axial structures. Differentiation of the three germ layers (main directions and examples).
6. Provisional organs (yolk sac, amnion, allantois): development, structure, functions.
7. The human placenta: its development, maternal and fetal components, functions. The placental barrier structure.

Подробно средства оценивания для проведения промежуточной аттестации обучающихся приведены в Фонде оценочных средств по данной дисциплине.
6. Методические рекомендации обучающимся по дисциплине, в том числе для самостоятельной работы
Изучение дисциплины «Гистология, эмбриология, цитология» требует от студентов обязательного освоения лекционного материала (большой объем информации представлен в систематизированной конспективной форме) и серьезной подготовки к каждому практическому занятию, поскольку в первом семестре изучения дисциплины на каждом занятии по каждой теме все студенты проходят через индивидуальное собеседование с оценкой, аналогично во втором семестре. Важно серьезно подойти к оформлению письменных конспектов по каждой изучаемой теме. Рекомендуется сопровождать конспекты максимальным количеством графики, т.е. уметь представлять любой теоретический материал в графической, наглядной форме (схематические рисунки, блок-схемы и т.п.). Также студентам необходимо обратить внимание на отработку умения находить на цифровых изображениях тканевых срезов различного разрешения/увеличения или реальных гистологических препаратах все требуемые клеточные элементы и структуры, а также умения распознавать и характеризовать общий план гистологического строения органов и тканей с тем, чтобы успешно подготовиться к диагностикуму препаратов. Важно уметь объяснять свойства окрашивания клеточных и тканевых элементов препарата на основании молекулярного состава и выполняемых функций.
В разделе «Цитология» особого внимания требует вопрос «Ультраструктура клеточного ядра, хроматина и ядрышка». В разделе «Эмбриогенез» уделить отдельное внимание вопросам гистологического строения плаценты и фетоплацентарного барьера, а также механизмам гаструляции и формирования комплекса осевых органов (необходимо отработать умение сопоставлять схематизированные диаграммы с реальными гистологическими препараты плаценты или зародыша на определенной стадии развития). В рамках раздела «Общая гистология»  важно отметить необходимость детального разбора механизмов остеогенеза, регуляции мышечного сокращения, схемы кроветворения. В теме «Кровь» необходимо систематизировать сведения по функциям различных популяций лейкоцитов, а также по химическим компонентам различных видов секреторных гранул и морфологическим признакам, позволяющим идентифицировать клетки в мазке крови. В теме «Нервная система» необходимо сделать акцент на разборе межнейрональных взаимосвязей в сером веществе головного мозга на примере коры мозжечка. В теме «Органы чувств» наибольшие затруднения вызывают такие вопросы, как строение спирального органа и вестибулярный аппарат.
При освоении теоретического материала второго курса на занятиях акцентировать внимание на наиболее сложных вопросах по каждой из тем, в том числе: гипоталамо-гипофизарная регуляторная ось, структурно-функциональная организация лимфоидной системы (особенно созревание и селекция Т-лимфоцитов в тимусе, гистофизиология селезенки), кровообращение в печеночной дольке и современные концепции ее гистологического строения; градуальные изменения гистологической структуры по ходу бронхиального дерева, гистофизиология нефрона, регуляция сперматогенеза и оогенеза.
7. Методические рекомендации преподавателям по дисциплине
Рекомендуется мотивировать студентов к тому, чтобы уметь представлять любой теоретический материал в графической, наглядной форме (схематические рисунки, блок-схемы и т.п.). Также необходимо широко использовать цифровые изображения тканевых срезов различного разрешения и отрабатывать умение находить на них все клеточные элементы и структуры.
Рекомендуется по ходу практических занятий давать указания студентам по составлению «коллекций» функционально важных примеров, например, «коллекция гистогематических барьеров», «коллекция представителей мононуклеарно-фагоцитарной системы», «коллекция производных нервного гребня», «коллекция представителей АПУД/ДНЭС-системы» и т.д., что формирует умение систематизировать и обобщать материал.
В разделе «Цитология» особого внимания требует вопрос «Ультраструктура клеточного ядра». Во введении в общую гистологии важно дать четкое и систематизированное представление о разнообразии гистологических красителей и техник микроскопирования (желательно оформить в рабочих тетрадях в виде подробной таблицы). В разделе «Эмбриогенез» наибольшие затруднения в освоении материала связаны с вопросами гистологического строения плаценты и фетоплацентарного барьера, а также механизмы гаструляции и формирования комплекса осевых органов (необходимо отработать умение сопоставлять схематизированные диаграммы с реальными гистологическими препараты плаценты или зародыша на определенной стадии развития). В рамках раздела «Общая гистология»  важно отметить необходимость детального разбора механизмов остеогенеза, регуляции мышечного сокращения, схемы кроветворения. В теме «Нервная система» необходимо сделать акцент на разборе межнейрональных взаимосвязей в сером веществе головного мозга на примере коры мозжечка. В теме «Органы чувств» наибольшие затруднения вызывают такие вопросы, как строение спирального органа и вестибулярный аппарат.
При разборе теоретического материала второго курса на занятиях акцентировать внимание на наиболее сложных вопросах по каждой из тем, в том числе: гипоталамо-гипофизарная регуляторная ось, структурно-функциональная организация лимфоидной системы (особенно созревание и селекция Т-лимфоцитов в тимусе, гистофизиология селезенки), кровообращение в печеночной дольке и современные концепции ее гистологического строения; градуальные изменения гистологической структуры по ходу бронхиального дерева, гистофизиология нефрона, регуляция сперматогенеза и оогенеза.
8. Учебно-методическое и информационное обеспечение дисциплины
Библиографический список документов
8.1. Основная литература:
1. Danilov, R. K. Histology, Embryology, Cytology : Textbook / R. K. Danilov, T. G. Borovaya - Москва : ГЭОТАР-Медиа, 2022. - 480 с. - ISBN 978-5-9704-6385-7. - Текст : электронный // ЭБС "Консультант студента" : [сайт]. - URL : https://www.studentlibrary.ru/book/ISBN9785970463857.html (дата обращения: 26.05.2025).
2. Histology, Embryology, Cytology. - Москва : ГЭОТАР-Медиа, 2022. - 768 с. - ISBN 978-5-9704-7055-8. - Электронная версия доступна на сайте ЭБС "Консультант студента" : [сайт]. URL: https://www.studentlibrary.ru/book/ISBN9785970470558.html (дата обращения: 26.05.2025).  - Текст: электронный.
3. Зиматкин, С. М. Гистология, цитология и эмбриология. Атлас учебных препаратов = Histology, Cytology, Embryology. Atlas of practice preparations : учебное пособие / С. М. Зиматкин. - 2-е изд. , испр. - Минск : Вышэйшая школа, 2020. - 87 с. - ISBN 978-985-06-3202-9. - Текст : электронный // ЭБС "Консультант студента" : [сайт]. - URL : https://www.studentlibrary.ru/book/ISBN9789850632029.html (дата обращения: 26.05.2025).
4. Зиматкин, С. М. Основы гистологии, цитологии, эмбриологии = Basics of Histology, Cytology, Embryology : учебное пособие / С. М. Зиматкин. - Минск : Вышэйшая школа, 2020. - 235 с. - ISBN 978-985-06-3204-3. - Текст : электронный // ЭБС "Консультант студента" : [сайт]. - URL : https://www.studentlibrary.ru/book/ISBN9789850632043.html (дата обращения: 26.05.2025).
8.2. Дополнительная литература:
1. Cassimeris, L., Lingappa, V., Plopper, G., Lewin, B. Lewin's CELLS. Jones & Bartlett Learning Publ. (2011). ISBN 978-0-7637-6664-1. URL : https://books.google.ru/books?id=e0L7NeMzVfYC (дата обращения: 26.05.2025).
2. Kuehnel, W. Color Atlas of Cytology, Histology, and Microscopic Anatomy. 4th edition. Thieme, Stuttgart, New York (2003). ISBN 3-13-562404-8. URL : https://www.google.ru/urlsa=i&url=https%3A%2F%2Fpatologi.com%2Fatlas%2520cytologi%2520histologi.pdf&psig=AOvVaw34x1PFu00jipODYUszdLa_&ust=1748356174625000&source=images&cd=vfe&opi=89978449&ved=0CAQQn5wMahcKEwi4ify0rMGNAxUAAAAAHQAAAAAQBg (дата обращения: 26.05.2025).
3. Mescher A.L. Junqueira's Basic Histology: Text & Atlas, 15th edition, McGraw Hill, New York (2018). URL : https://m.vk.com/wall-111303811_1745?lang=en (дата обращения: 26.05.2025).
4. Sadler, T. W. Thomas W. Langman’s medical embryology. 12th edition. Lippincott Williams & Wilkins, Wolters Kluwer Health, New York (2012). ISBN 978-1-4511-1342-6. URL : https://vk.com/wall-147165349_716 (дата обращения: 26.05.2025).
8.3. Программное обеспечение и Интернет-ресурсы:
Пакет Microsoft Office 2007-2010 (Word, Excel, Power Point)Пакет для просмотра и печати документов Adobe Acrobat Reader, Foxit Reader и др.Средства поиска информации в глобальной сети Интернет и веб-пространстве: Яндекс Браузер, Atom, Chrome, Firefox, Edge, Opera и др.
8.4. Информационное обеспечение дисциплины в системе электронного (дистанционного) обучения
9. Материально-техническое обеспечение дисциплины
Материально-техническая база ПетрГУ обеспечивает проведение всех видов дисциплинарной и междисциплинарной подготовки, практической и научно-исследовательской работы обучающихся, предусмотренных учебным планом и соответствует действующим санитарным и противопожарным правилам и нормам.
Минимально-необходимый перечень для информационно-технического и материально-технического обеспечения дисциплины:
· аудитория для проведения лекционных и практических занятий, оснащенная рабочими местами для обучающихся и преподавателя, доской, мультимедийным оборудованием;
· библиотека с читальным залом и залом для самостоятельной работы обучающегося, оснащенная компьютером с выходом в Интернет, книжный фонд которой составляет специализированная научная, учебная и методическая литература, журналы (в печатном или электронном виде);
Материально-техническая база ПетрГУ обеспечивает проведение всех видов дисциплинарной и междисциплинарной подготовки, практической и научно-исследовательской работы обучающихся, предусмотренных учебным планом и соответствует действующим санитарным и противопожарным правилам и нормам.
Университет располагает хорошей материальной базой для преподавания дисциплины «Гистология, эмбриология, цитология». Минимально-необходимый перечень для информационно-технического и материально-технического обеспечения дисциплины:
- аудитория для проведения лекционных занятий на 200 посадочных мест, оснащенная стационарным проектором, компьютером, учебной доской,
-   практические занятия проводятся в специализированных лабораторных комнатах курса цитологии и гистологии или аудиториях, снабженных широкоэкранным плазменным телевизором. При работе в лабораторных комнатах студенты  снабжены микроскопами «Биолам», всем набором гистопрепаратов. Для демонстрационных препаратв используется микроскоп МБР 3, МБР 6. Студенты обеспечены методическими разработками, атласами, электронными микрофотографиями
- библиотека с читальным залом и залом для самостоятельной работы обучающегося, оснащенное компьютером с выходом в Интернет, книжный фонд которой составляет специализированная научная, учебная и методическая литература, журналы (в печатном или электронном виде); весь необходимый теоретический и иллюстративный материал также предоставляется на странице курса в системе moodle электронной информационно-образовательной среды ПетрГУ;
- места в аудиториях медицинского института для самостоятельной работы обучающегося, оснащенные компьютером с выходом в Интернет.
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