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MEDICAL AND BIOLOGICAL PHYSICS

Teachers: PhD Elena Zhivotova

Building, Department, classroom # NUK, Department of Medical and Biological Physics, 509,
501

Contact details:

Telephone number: 89381530078 (PhD Elena Zhivotova)

E-mail address: elzhivotova@gmail.com

Office and working hours: 522 (9-17)

Total hours — 108:

- Lectures 16 hours;

- Practical classes 45 hours;

- Independent work 47 hours.

Course description:

Lecture is an oral presentation of particular branch of science or discipline by the teacher. It is
usually held for the course of students at the same time.

Workshop is usually devoted to detailed study of specific topics and it is being held in each
academic group separately. The workshop involves active participation of students in problem
discussion. It requires preliminary preparation by the student.

Practical training is aimed to apply theoretical knowledge in practice. The skills are developed in
problem solving process under the supervision of a teacher.

Laboratory classes contain experimental scientific research activities. It requires the use of
special equipment, facilities and materials. To be held in teaching laboratories.

Self-study is work with the special literature or teaching materials (literary sources, video and
audio material, multimedia programs and simulators) on the educational portal of the University
(https://e.kazangmu.ru/course/view.php?id=3336).

Course objectives: The purpose of mastering the discipline

The aim of achievement by medical students of mastery of course Medical and biological
physics is the formation of systematic knowledge on physical properties of matter and physical
processes taking place in biological objects including human body.

Tasks of the discipline:

To form knowledge in the field of:

usage of physics concepts and procedures in pharmacy;

physical basics of laboratory analysis.

Course topics:

Calendar plan of lectures

Properties of liquids. Physics of Blood and Circulatory System. Flow Rate and Its Relation to
Velocity. Equation of continuity. Branching of the flow. Bernoulli’s Equation. Viscosity.
Laminar and turbulent flow. Auscultation method of blood pressure measurement.




Poiscuille’s Law. Resistance to flow in vascular system. Frank's model (two-element
windkessel). Pulse wave. Surface tension

Sound. Physics of Hearing. Physics of Ultrasound Imaging.

Biological membranes. Fluid Mosaic Model. Transport of substances through biological
membranes. Biopotentials. Physics of electrocardiography.

Geometric optics. Biological and medical applications. Total internal reflection in medicine.
Fiber Optics: Endoscopes. Lenses. Ray diagrams. Vision Correction. Microscopes.

Wave optics. Interference, diffraction, polarization. Biological and medical applications.
Radioactivity. Biological Effects of Exposure to Radiation. Radiation dosimetry. lonizing
radiation in diagnostics and therapy.

Atomic and molecular spectroscopy. Light absorption. Colorimetry. Spectroscopy of Biological
Macromolecules. Photoelectric effect. Photomultiplier tubes. X-ray tubes. Medical uses of X-
rays. Computed tomography.

Calendar plan of laboratory classes

Safety rules in physical laboratory. Determination of surface tension by capillary rise method.
Determination of the surface tension by the drop counting method.

Determination of the viscosity by the Ostwald viscometer. Determination of the viscosity by the
falling ball method.

Physical basics of the pure tone audiometry. Recording pure tone audiograms.

Physical basics of ultrasound diagnostics.

Module on topics 1-4.

Registration and interpretation of electrocardiograms.

Physical basics of the auscultation method of blood pressure measurement.

Microscope and measurement of microobjects.

Refractometry. Optical Fiber Loss and Attenuation.

Module on topics 5-8.

Interferometry measurement of concentration. Measuring the wavelength of monochromatic
light by a diffraction grating. Studying the diffraction of white light.

Verification of Malus law. Polarimetry measurement of concentration.

Radioactivity. Interaction of nuclear radiation with matter. Detectors of ionizing radiation
Atomic and molecular spectroscopy. Photoelectric effect. Light absorption. Colorimetry.

Module on topics 9-12. Outcoming testing. Final test.

Text books and required supplies:

Davidovits, Paul. Physics in Biology and Medicine. Fifth Edition. Elsevier Science. 2018. —
358 p.

Hobbie, Russell K. R. Intermediate Physics for Medicine and Biology. 4th Edition. Springer.
2015. - 616 p.

College Physics. OpenStax. Open Education Resource (OER) LibreTexts Project.

Evaluation and grading:

Monitoring progress is carried by the end of each module (colloquia/written papers/oral
examination/test/laboratory works assessment/abstracts/reports/medical records, reports or
other).




Routine performance assessment (homework, laboratory work, tests during classes, etc.) is
carried out using 10 point scale, where 0-6 — “poor”, 7 — “satisfactory”, 8 — “good”, 9 —
“excellent” and 10 — “splendid”. Unsatisfactory mark during routine performance evaluation or
absenteeism (including lectures) is considered to be a student academic debt. In order to rework
the debt the student can attend missed/failed class with a different academic group (the teacher is
to be notified in advance) or to do the rework using e-learning or distance technologies or in
other ways determined by the teacher. Abandoned academic debt is leading to dismissal from the
University.

Midterm assessment is a form of knowledge and skills evaluation on the discipline or on a part of
it (test/oral exam/paper). Grading: 0-69 points — noncredit; 70-100 points — credit. Student is
given not more than 2 attempts to pass midterm assessment within one year. Failure is leading to
dismissal from the University.

Exams are held in forms of test, problem cases, practical exercises, oral and written questions or
their combination. Grading: 0-69 — “poor”, 70-79 — “satisfactory”, 80-89 — “good”, 90-100 —
“excellent”.

Overall student rating is build up from class attendance, module and test results, midterm
assessment results.

Classroom rules:
e Be respectful
e Be careful with equipment
e Bedisciplined
e Be prepared for the classes
e Beinvolved, do not hesitate to ask questions
e Look professional: you have to wear clean white coat and change shoes
e Eating is allowed only during brakes
e Using phone is allowed only during brakes

Example of test questions
1. The auscultation method of blood pressure measurement is based on the detection of
Korotkoff sounds caused by
A. turbulent blood flow in an artery.
B. laminar blood flow in an artery.
C. turbulent blood flow in capillaries.
D. laminar blood flow in capillaries.
Correct answer: (a)
Correct answer - 1 point.

2. An optician prescribes a lens of power -1.5 D for correction of vision of a person. What kind
of defect in vision is the patient suffering from? What is the focal length of the corrective
lens? What is the nature of the corrective lens?



~Hypermetropia; 67 cm; convex lens.
Myopia; -67 cm; convex lens.
Hypermetropia; 67 cm; concave lens.
Myopia; -67 cm; concave lens.
Correct answer: (d)

Correct answer - 1 point.

CoOow>»

3. Absorption spectrum results when an electron in an atom undergoes a transition from
A. lower energy level to a higher one.
B. higher energy level to a lower one.
C. intermediate levels.
D. all of the mentioned.
Correct answer: (a)
Correct answer - 1 point.

4. Proteins absorb strongly at
A. 260 nm.
B. 280 nm.
C. 420 nm.
D. 680 nm.
Correct answer: (b)
Correct answer - 1 point.

Example of problems

1. During ultrasonographic examination, a transducer sends a pulse of ultrasound and receives
an echo 20 microseconds later. Calculate the depth of object from which the signal was
reflected. Assume that the speed of sound through human tissues is 1540 m/s. Write the
answer in millimetres.

Correct answer: 15.

Correct answer - 1 point.

2. A sugar solution 20% rotates the plane of polarization through an angle of 21 degrees. Find
the concentration of sugar in other solution, if under the same conditions the plane of
polarization is rotated through an angle of 12 degrees. Write the value rounded up to the
second decimal place.

Correct answer: 11.43.

Correct answer - 1 point.

EVALUATION OF THE MODULE ANSWER

The question card of the module consists of 20 tasks (12 theoretical MCQ, 4 practical MCQ and
4 numerical answer problems).

Each question is evaluated by 5 points.



INTRODUCTION TO A SPECIALTY. CIRCULATION OF MEDICINES

Teachers: Director of Institute of Pharmacy, Associate professor Moustafine Ruslan
Ibragimovich, PhD; Assistant of Institute of Pharmacy Voronina Elizaveta Alexandrovna
Building, Department, classroom #: Institute of Pharmacy, Amirkhana, 16, room 303

Contact details:

Telephone number: +7 (843) 5213953 (Evseeva Elena Vyacheslavovna)

E-mail address: 2367492@mail.ru

Office and working hours: 313 (9-16)

Class hours:

Total 108 h:

Lectures - 16 hours;

Practical classes — 45 hours;

Independent work (self-study) — 47 hours.

Course description:

Lecture is an oral presentation of particular branch of science or discipline by the teacher. It is
usually held for the course of students at the same time.

Practical classes are usually devoted to detailed study of specific topics and it is being held in
each academic group separately. They involve active participation of students in problem
discussion. It requires preliminary preparation by the student.

Self-study is work with the special literature or teaching materials (literature sources, video and
audio material, multimedia programs) on the educational portal of the University
(https://e.kazangmu.ru/course/view.php?id=1808).

The purpose of mastering the discipline.

The purpose of the discipline “Introduction to a specialty. Circulation of medicines” is the
formation of students’ primary knowledge, skills and abilities to provide qualified, timely,
affordable, high-quality pharmaceutical care and to ensure the safety of medicines.

Tasks of the discipline.

1. Acquisition of theoretical knowledge on the organization of the activities of pharmaceutical
enterprises and the provision of medicine assistance to the population.

2. Formation of skills and competence in the use of methods of organization and management of
enterprises engaged in the sphere of medicine circulation.

3. Acquisition of skills and competencies in the implementation of activities related to the sale of
medicines in accordance with the requirements of the current legal and regulatory
documentation.

Course topics:
Calendar plan of lectures:

1. Characteristic of the specialty. The area of professional activity of graduates. General and
professional competencies of a specialist.




~

Basic principles of discovery and development of medicines. Assessment of the quality,
efficacy and safety of medicines.

Manufacture of medicines and medical devices.

System of medicines providing in Russia and in the world. Pharmaceutical terminology.
Regulatory, organizational and economic foundations of state regulation in a field of
circulation of medicines.

Pharmacy warehouse, structure, principles of activity.

Pharmacy organizations, structure, principles of activity.

Pharmaceutical personnel management system.

Calendar plan of practical classes:

1.

No akow
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10.
11.
12.
13.

14.
15.

Characteristic of the specialty. The area of professional activity of graduates. General and
professional competencies of a specialist.

Basic principles of discovery and development of medicines. Assessment of the quality,
efficacy and safety of medicines.

Manufacture of medicines and medical devices.

General characteristics and possible classification of pharmaceutical products.

Requirements for the production and use of modern medicine delivery systems.

System of medicines providing in Russia and in the world. Pharmaceutical terminology.
Regulatory, organizational and economic foundations of state regulation in a field of
circulation of medicines.

Pharmaceutical warehouse, structure, principles of activity.

Main methods of promoting products on pharmaceutical market.

Pharmacy organizations, structure, principles of activity.

Pharmacy organizations, structure, principles of activity (excursion to KSMU Educational
pharmacy).

Pharmaceutical personnel management system. Pharmaceutical ethics.

Creation of safe conditions and labor protection of pharmaceutical personnel.

System of sanitary regime in pharmacy organizations.

Project «My career in pharmaceutical industry».

Textbooks and required supplies:

1.

Management and Economics of Pharmacy: textbook / edited by I. A. Narkevich. - Moscow:
GEOTAR-Media, 2021. - 928 p. - ISBN 978-5-9704-6863-0. - Text: electronic // Electronic
library system "Student consultant™: [site]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970468630.html

Laboratory manual «Introduction to the speciality. Circulation of medicines» for English-
speaking students of the Institute of Pharmacy / R.l. Moustafine, Ya.V. Gribova, N.N.
Porfyrieva, V.R. Timergalieva — Kazan; KSMU, 2021. — 93 p.

Evaluation and grading:

Monitoring progress is carried by tests carried out on each class and final test.

Routine performance assessment (tests during classes) is carried out using 10 point scale, where
0-6 — “poor”, 7 — “satisfactory”, 8 — “good”, 9 — “excellent” and 10 — “splendid”.



Unsatisfactory mark during routine performance evaluation or absence (including lectures) is
considered to be a student academic debt. In order to rework the debt, student can attend
missed/failed class with a different academic group (the teacher is to be notified in advance) or
to do the rework using e-learning or distance technologies or in other ways determined by the
teacher.

Overall student rating is build up from lecture and class attendance, test results and final test
result.

Classroom rules:
e Be respectful
e Be careful with equipment
e Bedisciplined
e Be prepared for the classes
e Beinvolved, do not hesitate to ask questions
e Look professional: you have to wear clean white coat and change shoes
e Eating is allowed only during breaks
e Using phone is allowed only during breaks

Example of tests for the classes

1. Give a correct definition to medicines.

A. substances or combinations thereof coming in contact with the human or animal body,
penetrating into the organs and tissues of the human or animal body, used for prophylaxis,
diagnostics (except for substances or combinations thereof not coming in contact with the human
or animal body), treatment of disease, rehabilitation, as well as for maintenance, prevention or
interruption of pregnancy, as may be derived from blood, blood plasma, human or animal organs
and tissues, plants and minerals by synthesis methods or using biological technologies

B. medicines in the form of active substances of biological, biotechnological, mineral or
chemical origin, being pharmacologically active, meant for manufacturing and compounding of
medicinal products and determining efficacy thereof

C. substances of organic or non-organic origin used in the process of manufacturing and
compounding of medicinal products in order to give the latter required physicochemical
properties

D. dosage forms of medicines used for prophylaxis, diagnostics, treatment of disease,
rehabilitation, as well as for maintenance, prevention or interruption of pregnancy

2. Give a correct definition to dosage form.

A. medicinal products of biological origin meant for immunological diagnostics, prophylaxis and
treatment of diseases

B. a condition of a medicinal product corresponding to the modes of administration and use
thereof, and ensuring the required therapeutic effect

C. substances of organic or non-organic origin used in the process of manufacturing and
compounding of medicinal products in order to give the latter required physicochemical
properties



D. dosage forms of medicines used for prophylaxis, diagnostics, treatment of disease,
rehabilitation, as well as for maintenance, prevention or interruption of pregnancy

3. Give some examples to dosage forms (one correct answer).
A. Powder, ointment, excipient

B. Solution, powder, ointment

C. Tablets, herb, powder

D. Powder, tablets, fruit

4. By which federal law list of vital and essential medicines is regulated?

A. Federal Law 61 “On circulation of medicines”

B. Federal Law 3 “On narcotic medicines and psychotropic substances”

C. Federal Law 323 “On the basics of protecting the health of citizens in the Russian Federation”
D. Federal Law 52 dated March 30th, 1999 “On the sanitary and epidemiological well-being of
the population”

5. Give a correct definition to falsified medicine.

A. a medicine of biological origin meant for immunological diagnostics, prophylaxis and
treatment of diseases

B. a medicine that does not meet requirements of pharmacopoeial item or, in its absence,
requirements of normative documentation or normative document

C. a medicine accompanied by false information about its composition and (or) manufacturer

D. a medicine in circulation in violation of civil law

Final test for the subject Introduction to a specialty. Circulation of medicines
1. The following processes are not subject to licensing in the pharmacy:

A. Production

B. Storage

C. Clinical research

D. Wholesale

2. An international standard of ethics and quality of research that describes the rules for the
development, conduct, documentation and reporting of research that involve human participation
as a test subject is called:

A. Good Clinical Practice

B. Good Laboratory Practice

C. Good Distribution Practice

D. Good Pharmacy Practice

3. Types of classifications of pharmacies (a few correct answers):
A. By ownership

B. By the nature of production activities

C. By serviced contingent

D. By the presence of an attached small retail network

10



4. Public Relations is:

A. Any form of communication used by a firm to inform, persuade, or remind potential
customers of its products, services, ideas and social activities

B. Technology for creating and implementing the image of the goods, the company in order to
consolidate this image as an ideal and necessary in life

C. Type of marketing communications, a set of measures to promote the goods along the route of
promotion from the manufacturer to the consumer in order to accelerate the sale of goods

5. Washstands are used to wash hands of staff, equipped with (a few correct answers):
A. Pedal cranes

B. Elbow-driven cranes

C. Synthetic detergent

D. Electric air dryer

E. Capacity with disinfecting solution

F. A towel

Evaluation of Final test for the subject Introduction to a specialty. Circulation of medicines

100 questions are given in the form of tests (MCQ). For each question 1 point is given. Total
amount of possible points — 100. Less than 70 points — “unsatisfactory” mark; 70-79 points —
“satisfactory”; 80-89 — “good”; 90-100 — “excellent”.

LATIN LANGUAGE

Teacher: Prof. Nataliya Nikolaeva

Building, Department, classroom # NUK, Department of Latin Language and Medical
Terminology, 532, 534

Contact details:

Telephone number: 89178626508 (Prof. Nataliya Nikolaeva)

E-mail address: natalia.nikolaeva@kazangmu.ru

Office and working hours: 532 (10-16)

Total hours: 144 h
Practical classes: 72 h
Self-study: 36 h
Control: 36 h

Course description:

Practical training is aimed to receive theoretical knowledge and apply it in practice. The skills
are developed in solving tasks under the supervision of a teacher.

Self-study is work with the special literature or teaching materials (handbooks, video and audio
material, power-points and additional training materials) on the educational portal of the
University (https://e.kazangmu.ru/course/view.php?id=1735).
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Course objectives:

The discipline "Latin language" introduces you to the basics of the Latin language grammar,
which is necessary for you in future professional communication. During the course of mastering
the discipline, you will also acquire the skill of writing a recipe in Latin, get acquainted with the
rules of its compilation and the linguistic features of prescription writing.

Tasks of the discipline:

To form knowledge in the field of:

- Latin phonetics, vocabulary and grammar with the focus on professional abilities and skills;

- understanding and using the Latin-language terminological units and term elements from
pharmaceutical, medical, biological, chemical and other scientific terminology in professional
activity;

- the basic principles of reading and writing recipes in Latin;

- development of the student’s professional self-awareness, his ability to use the acquired
knowledge in the practical and research activity of the future specialist.

Course topics:
Calendar plan of practical classes

Module 1. Latin grammar. Structure of pharmaceutical terms

Topic 1.1. The alphabet. The rules of reading. Pronunciation of sounds and letter combinations.
Topic 1.2. The stress (accentuation). The length and brevity of the vowels. The rules of stress.
Reading training.

Topic 1.3. Noun: general information. The dictionary form of the noun. Gender, number, cases
and declensions of nouns.

Topic 1.4. Nouns of 1, 2, 4, 5 declensions. Uncoordinated definition. Singular and plural nouns
of 1, 2, 4 and 5 declensions.

Topic 1.5. Uncoordinated definition (continuation). Training in composing phrases with
uncoordinated definitions.

Topic 1.6. Adjective. Adjectives of the 1st group. The dictionary form of adjectives. Declension
of adjectives of group 1. Coordinated definition.

Topic 1.7. Coordinated definition (continuation). Training in composing phrases with
coordinated definitions and their declension.

Topic 1.8. Nouns of the 3rd declension. Three types of the 3rd declension, exceptions of the 3rd
declension. Determining of stem and subtype.

Topic 1.9. Adjectives of the 2nd group (three, two and one endings subtypes), features of their
declension. Coordination with nouns.

Topic 1.10. Degrees of comparison of adjectives. Declension of adjectives in comparative and
superlative degrees. Coordination with nouns. Suppletive degrees of comparison.

Topic 1.11. Coordinated and uncoordinated definitions: generalization. Declension of nouns and
adjectives of the 1st and 2nd groups in the singular and plural: generalization and repetition.
Training in composing pharmaceutical terms with different kinds of definition.

Topic 1.12. Prepositions in Latin. Prepositions used with Acc. Prepositions used with Abl.
Prescription expressions with prepositions.

Topic 1.13. Preparation for the control (module work No. 1.).

Topic 1.14. Module work No. 1

Module 2. Recipe
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Topic 2.1. Verb: general information. The verb in the recipe. Grammatical categories,
conjugation, verb base. The infinitive. The indicative, imperative and subjunctive mood. The
present tense of the active and passive voices.

Topic 2.2. Recipe: grammatical structure. Prescription. Grammatical features of the recipe line.
Topic 2.3. Abbreviations in recipes. Abbreviations in the field of nouns and adjectives.
Abbreviations in the field of prescription formulations.

Topic 2.4. Practical reading (translation) of recipes. Translation of recipes from Latin into
Russian (in full and abbreviated form).

Topic 2.5. Preparation for the control (module work No.2).

Topic 2.6. Module work No. 2

Module 3. Pharmaceutical terminology in Latin

Topic 3.1. Clinical term elements in pharmaceutical terminology. Affixes and root morphemes
that formalize clinical terms. Methods of morphemic word formation. Prefixes and suffixes of
Greek-Latin origin. Greek term elements for the formation of clinical terms. The word structure.
Topic 3.2. — 3.7. The main Greek-Latin term elements denoting organs and systems, body parts,
various physical characteristics (temperature, color, volume, space, etc.), functional states and
processes, pathological conditions and processes.

Topic 3.8. Latin botanical terminology of pharmacy. The history of botanical terminology. The
structure of the botanical term, the generic name, the specific epithet. Names of botanical
families, names of plants in the nomenclature of medicines.

Topic 3.9-3.11. Pharmaceutical term elements. Pharmaceutical term elements indicating the
therapeutic effect of medicines. Antimicrobial and antiparasitic drugs. Hormonal drugs. Enzyme
preparations and vitamins. Medicines for the cardiovascular system and central nervous system.
Analgesic, antipyretic and anti-inflammatory drugs. Medicines for the treatment of
gastrointestinal diseases. Bronchopulmonary medicines. X-ray contrast medications. Chemical
information and information contained in the pharmaceutical term. Pharmaceutical term
elements indicating other characteristics of medicines (color, number, duration and intensity of
action, etc.)

Topic 3.12. Nomenclature of medicines. Language features. Names of medicines. Names of
medicinal products from medicinal raw materials, trivial names of medicinal substances. INN,
patented names of medicinal products. Trade names of medicines. Pharmacopoeia chemical
nomenclature.

Topic 3.13. The nomenclature of medicines. Features of word formation. Borrowed names of
medicines. The influence of new European languages in the field of drug nomination.
Morphemic and semantic way of word production of medicines.

Topic 3.14. Preparation for the control (module work No. 3)

Topic 3.15. Module work No. 3

Topic 3.16. Training on final testing.

Text books and required supplies:

1. Arnaudov, G. Terminologia medica polyglotta. Sofia : Medicina i fizkultura, 1979. 943 c.

2. General prescription: a handbook / A.V. Volchek et al. Minsk: BSMU, 2015. 32 p.

3. Kondratiev D. Latin and Fundamentals of Medical Terminology for Medical Students / D.K.
Kondratiev et al. Grodno: GrSMU, 2005. 250 c.

4. Zysik A.Z. The pharmaceutical Latin. Minsk: BSMU, 2016.
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5. Latin Language for  Foreign  Students  (Specialty:  Pharmacy). URL:
https://e.kazangmu.ru/course/view.php?id=1735

Evaluation and grading:
Monitoring progress is carried by the end of each module (written works).

Routine performance assessment (homework, class work, tests during classes, etc.) is carried out
using 10 point scale, where 0-6 — “poor”, 7 — “satisfactory”, 8 — “good”, 9 — “excellent” and 10 —
“splendid”. Unsatisfactory mark during routine performance evaluation is considered to be a
student academic debt. In order to rework the debt, the student can do the rework using e-
learning or distance technologies or in other ways determined by the teacher. Many academic
debts, so as absence from practical classes are leading to dismissal from the University.

Midterm assessment is a form of knowledge and skills evaluation on the discipline or on a part of
it (written work). Grading: 0-59 points — noncredit; 60—100 points — credit. Student is given not
more than 3 attempts to pass midterm assessment within one year. Failure is leading to dismissal
from the University.

Exams are held in forms of an online test. Grading: 0—69 — “poor”, 70-79 — “satisfactory”, 80-89
— “good”, 90-100 — “excellent”.

Overall student rating is built up from class attendance, module work results (midterm
assessment results).

Classroom rules:

1. Attendance of classes in any format is mandatory. If you were not in class for any reason, you
must answer to the teacher the material that was assigned for that day.

2. Please do not tell us your diagnoses and medical problems. You can contact the dean's office
with this. In any case, we will note your absence.

3. The task of the teachers of the department is to teach you and control your knowledge. All
issues that are not directly related to our discipline must be resolved with your tutor and the
dean's office.

4. Write all messages to the messenger group. Otherwise, they just get lost in our phones. Each
of us has more than 300 students studying at the same time, we are not able to communicate with
each individually.

5. The teacher responds to messages only during business hours. Have respect for the teacher's
free time and days off.

Sample of module work No. 1.

1. Give the dictionary form of following words:

alcohol, collection (tea), powder, acid, hawthorn, essential, white, cold, equal, common
2. Translate and decline:

simple syrup, cut rhizome, intestinal tablet

3. Translate phrases:
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isotonic solutions, hawthorn fruit tincture, senna complex infusion, emulsions for external use,
plantain leaves, thick extract in capsules

EVALUATION OF THE MODULE ANSWER

Task 1: 1 point for each correct answer — total 10 points maximal.

Task 2: 10 points for each correct phrase (0.5 point for each correct form in a phrase) — total 30
points maximal

Task 3: 9 points for each correctly translated phrase — total 60 points maximal.

Total: 100 points

Sample of module work No. 2

1) Write prescriptions in a full form, translate into English:
Rp.: Sol. Chlorpromazini pro inject. 2,5% - 2 ml

D.t.d. N 6 in amp.

Rp.: Tolperisoni 150 mg

D.t.d. N 30 in tab.prolong.

2) Fill in endings:

Recipe: Suppositori__ vaginal__ cum Synthomycin__ 0,25. D.t.d. N 10.
Recipe: “Agiolax” granul  250,0.

Recipe: Chamomill__ flor___infus___ ex 20,0 — 200ml

Recipe: Hydrogenii peroxyd ___ soltion___ dilut___ 50 ml

3) Translate into Latin:
powders for internal use; mix it, let it be a ball; give out such doses in amount 10 in ampoules

EVALUATION OF THE MODULE ANSWER

Task 1: 5 points for a correct full form, 5 points for a translation — total 20 points maximal
Task 2: 5 points for each correct ending — total 50 points maximal

Task 3: 10 points for each correct translation — total 30 points maximal

Total: 100 points

Sample of module work No. 3

1. Explain the meaning of the following clinical terms:

E.qg.: allergia — ‘other reactivity’ (you shouldn’t just write allergy; such an answer does not
count!)

acholia, adenectomia, andrologia, cyanuria, dysgalactia, glykaemia, hyperhidrosis,
hysteroscopy, kinesitherapia, polyarthritis, pyorrhoea, splanchnoptosis, synergia, toxicologus

2. Highlight significant term elements (their number is indicated in brackets) and explain their
meaning:

E.q.: Aethyotrastum (2) —aeth- - presence of an ethyl group, trast- - diagnostic, contrast
preparation

Solasulfonum (1), Elaprase (1), Androcur depot (2), Myfungar (1), Forlax (1), Cholemax (1),
Bromisoval (2), Fluimucil (1).
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EVALUATION OF THE MODULE ANSWER
Task 1: 5 points for each correct explanation — total 70 points maximal
Task 2: 3 points for each correct explanation — total 30 points maximal

Total: 100 points

Exam and its evaluation

Examination work is proceeded in form of an online-test by means of educational platform and
consists of 50 questions of different kind (multiple choice, cloze, true/false) from all three
modules (25 questions from the module 1, 15 questions from the module 2, 10 questions from
the module 3), e.g.:

The ending —us should be used in the phrase:

a) Sulfur praecipitat__

6) cataplasma calid___

6) radix concis__

2) Carbo activat__ (+)

Write in Latin: ointment
[unguentum]

“Cloforex” belongs to the group of hormonal medicines

True / False (+)

etc.

Each correct answer brings 2 points (100 points are maximal possible). The evaluation is
proceeded automatically according to the number of correct answers. Grading: 0-69 — “poor”
(not accepted), 70-79 — “satisfactory”, 80-89 — “good”, 90-100 — “excellent”.

CHEMISTRY OF BIOGENIC ELEMENTS

Teachers: DSc Liliya Nikitina, lImir Gilfanov
Building, Department, classroom: NUK, Department of General and Organic Chemistry, 625,
654

Contact details:

DSc Liliya Nikitina:

Telephone number: 89033075070

E-mail address: nikitl@mail.ru

Office and working hours: 633, 9 am —5 pm
lImir Gilfanov:

Telephone number: 89173970834

E-mail address: ilmir.gilfanov@gmail.com
Office and working hours: 635, 9 am —5 pm
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Total hours — 108 hours:

Lectures 16 hours;

Practical classes 45 hours;

Independent work (self-study) 11 hours;
Control 36 hours.

Course description:

Lecture is an oral presentation of particular branch of science or discipline by the teacher. It is
usually held for the course of students at the same time.

Workshop is usually devoted to detailed study of specific topics and it is being held in each
academic group separately. The workshop involves active participation of students in problem
discussion. It requires preliminary preparation by the student.

Practical training is aimed to apply theoretical knowledge in practice. The skills are developed in
problem solving process under the supervision of a teacher.

Laboratory classes contain experimental scientific research activities. It requires the use of
special equipment, facilities and materials. To be held in teaching laboratories.

Self-study is work with the special literature or teaching materials (literary sources, video and
audio material, multimedia programs and simulators) on the educational portal of the University
(https://e.kazangmu.ru/course/view.php?id=3065).

Course objectives:

The goals of mastering the chemistry of biogenic elements are to provide students with
systematic knowledges including the structure and reactivity of inorganic compounds of biogenic
elements, the ability to perform calculations of the parameters of physicochemical processes,
understanding of the mechanisms of interactions of substances occurring in the human body at
the cellular and molecular levels, and to acquire professional pharmaceutical qualities
(hereinafter — discipline).

Tasks of the discipline are to:

develop knowledges in the fundamentals of general chemistry, the structure and reactivity of
compounds of biogenic elements, including those used in medicine and pharmacy;

introduce students with the principles of organization of a chemical laboratory;

acquire skills in performing work in a chemical laboratory using special equipment;

develop understanding on the physicochemical aspects of key biochemical processes and various
types of homeostasis in the organism.

Course topics:
Calendar plan of lectures

Periodic table of elements. Electronic structure of atoms, valence, electronegativity, unpaired
electron pair, electrophiles and nucleophiles. Chemical bond: types and mechanisms of
formation of chemical bond.

Chemistry of biogenic and trace s-elements and their compounds: lithium, sodium, potassium,
rubidium, cesium, magnesium, calcium, beryllium, strontium, barium. Biological role and
application in medicine and pharmacy of s-elements and their compounds.
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Chemistry of biogenic and trace p-elements and their compounds: boron, aluminum, thallium,
carbon, silicon, germanium, tin, lead. Biological role and application in medicine and pharmacy
of p-elements and their compounds.

Chemistry of biogenic and trace p-elements and their compounds: nitrogen, phosphorus, arsenic,
antimony, bismuth. Biological role and application in medicine and pharmacy of p-elements and
their compounds.

Chemistry of biogenic p-elements and their compounds: oxygen, sulfur, selenium. Biological
role and application in medicine and pharmacy of biogenic p-elements and their compounds.
Chemistry of biogenic p-elements and their compounds: hydrogen, halogens. Biological role and
application in medicine and pharmacy of biogenic p-elements and their compounds.

Chemistry of biogenic and trace d-elements and their compounds: chromium, manganese,
molybdenum, iron, titanium, vanadium, tungsten. Biological role and application in medicine
and pharmacy of d-elements and their compounds.

Chemistry of biogenic and trace d-elements and their compounds: cobalt, nickel, copper, zinc,
cadmium, mercury, silver, gold, platinum, palladium, cerium. Biological role and application in
medicine and pharmacy of d-elements and their compounds.

Calendar plan of laboratory classes

Introduction to the chemistry of biogenic elements: goals and tasks of mastering the discipline.
Briefing on safety rules in a chemical laboratory. Rules for drawing up laboratory work
protocols. Chemical and laboratory glassware.

Methods of expression of the concentration of solutions. Determining the concentration of
solutions by volumetric (titrimetric) methods. Equivalence law. Solubility of compounds:
solubility product and ionic product. Preforming the laboratory work "Preparation of solutions of
a given concentration".

Solutions and their properties: diffusion. Strong and weak electrolytes. Degree of dissociation.
Theory of acids and bases. lonic product of water. lonic strength of solution and ion activity.
Indicators. Preforming the laboratory work "Synthesis of fluorescein and its diffusion in water".
Water: hydrogen bonds and hydration. Hydrolysis. Hydrolysis of cation, anion, and complete.
Multistage hydrolysis. Hydrolysis constant. Buffer solutions. Preforming the laboratory work
"Electrolyte solutions. Hydrolysis of salts".

Complex compounds: structure, classification, isomerism, primary and secondary
decomposition. Application of complex compounds in analytical chemistry: complexometry.
Preforming of the laboratory work "Complexometric determination of water hardness".

Redox reactions: redox couple and redox potential, direction of redox reaction, influence of the
environment on the redox potential. Oxydimetry. Preforming of the laboratory work
"Permangometric determination of hydrogen peroxide content in solution™.

Module on topics 1-6.

Chemistry of biogenic s-elements and their compounds: lithium, sodium, potassium, magnesium,
calcium. Biological role and application in medicine and pharmacy of biogenic s-elements and
their compounds. Preforming of laboratory work "Chemistry of lithium, sodium, potassium,
magnesium, calcium, strontium, barium and their compounds".

Content of the independent work of the student: Chemistry of trace s-elements and their
compounds: rubidium, cesium, beryllium, strontium, barium. Biological role and application in
medicine and pharmacy of s-elements and their compounds.
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Chemistry of biogenic p-elements and their compounds: carbon, silicon. Biological role and
application in medicine and pharmacy of biogenic p-elements and their compounds. Preforming
of laboratory work "Chemistry of boron, aluminum, carbon, silicon, lead and their compounds".
Content of the independent work of the student: Chemistry of trace p-elements and their
compounds: boron, aluminum, thallium, germanium, tin, lead. Biological role and application in
medicine and pharmacy of p-elements and their compounds.

Chemistry of biogenic p-elements and their compounds: nitrogen, phosphorus. Biological role
and application in medicine and pharmacy of biogenic p-elements and their compounds.
Preforming of laboratory work "Chemistry of nitrogen, phosphorus and their compounds™.
Content of the independent work of the student: Chemistry of trace d-elements and their
compounds: titanium, vanadium, tungsten. Biological role and application in medicine and
pharmacy of d-elements and their compounds.

Chemistry of biogenic p-elements and their compounds: oxygen, sulfur, selenium. Biological
role and application in medicine and pharmacy of biogenic p-elements and their compounds.
Preforming of laboratory work "Chemistry of oxygen, sulfur and their compounds™.

Chemistry of biogenic p-elements and their compounds: hydrogen, halogens. Biological role and
application in medicine and pharmacy of biogenic p-elements and their compounds. Preforming
of laboratory work "Chemistry of hydrogen, halogens and their compounds".

Chemistry of biogenic d-elements and their compounds: chromium, manganese, molybdenum,
iron. Biological role and application in medicine and pharmacy of biogenic d-elements and their
compounds. Preforming of laboratory work "Chemistry of chromium, manganese, molybdenum,
iron and their compounds".

Content of the independent work of the student: Chemistry of trace d-elements and their
compounds: titanium, vanadium, tungsten. Biological role and application in medicine and
pharmacy of d-elements and their compounds.

Chemistry of biogenic d-elements and their compounds: cobalt, nickel, copper, zinc. Biological
role and application in medicine and pharmacy of biogenic d-elements and their compounds.
Preforming of laboratory work "Chemistry of cobalt, nickel, copper, zinc, silver, cadmium and
their compounds™.

Content of the independent work of the student: Chemistry of trace d-elements and their
compounds: cadmium, mercury, silver, gold, platinum, palladium, cerium. Biological role and
application in medicine and pharmacy of d-elements and their compounds.

Module on topics 8-14.

Text books and required supplies:

1. L.E. Nikitina, E.Y. Mikrukova, L.A. Anufrieva. An introduction to general chemistry /
Kazan: KSMU, 2008. — 78 p.

2. E.Y. Mikrukova, L.E. Nikitina. An introduction to general chemistry / Kazan: KSMU, 2009.
—59p

3. L.E. Nikitina, 1.B. Sitdikov, G.G. Khisameev, S.I. Galeeva, K.A. Sagdeev, E.Y, Mikrukova,
A K. Bikmuhametova, I.V. Karamysheva. Manual on laboratory-practical classes on general
chemistry / Kazan: KSMU, 2006. — 68 p.

4. 1.B. Sitdikov, I.A. Ryazanov, S.I. Galeeva, I.A. Abdullin, L.E. Nikitina, E.Y. Mikrukova,
A.K. Bikmuhametova, 1.V. Karamysheva. Manual on quantitative analysis / Kazan: KSMU,
2006. — 52 p.
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5. N. Lezhava, O. Gabrichidze. An introduction to medical chemistry / Thilisi, 2006. — 292 p.
6. Bruce M. Mahan, Rollie J. Myers. University Chemistry. Fourth edition: Addison Wesley
Longman. 1998. — 1076 p.

Evaluation and grading:

Monitoring progress is carried by the end of each module (colloquia/written papers/oral
examination/test/laboratory works assessment/abstracts/reports/medical records, reports or
other).

Routine performance assessment (homework, laboratory work, tests during classes, etc.) is
carried out using 10-point scale, where 0-6 — “poor”, 7 — “satisfactory”, 8 — “good”, 9 —
“excellent” and 10 — “splendid”. Unsatisfactory mark during routine performance evaluation or
absenteeism (including lectures) is considered to be a student academic debt. In order to rework
the debt, the student can attend missed/failed class with a different academic group (the teacher
is to be notified in advance) or to do the rework using e-learning or distance technologies or in
other ways determined by the teacher. Abandoned academic debt is leading to dismissal from the
University.

Midterm assessment is a form of knowledge and skills evaluation on the discipline or on a part of
it (test/oral exam/paper). Grading: 0-69 points — noncredit; 70-100 points — credit. Student is
given not more than 2 attempts to pass midterm assessment within one year. Failure is leading to
dismissal from the University.

Exams are held in forms of test, problem cases, practical exercises, oral and written questions or
their combination. Grading: 0-69 — “poor”, 70-79 — “satisfactory”, 80-89 — “good”, 90-100 —
“excellent”.

Overall student rating is built up from class attendance, module and test results, midterm
assessment results.

Classroom rules:
e Be respectful;
e Be careful with equipment;
e Bedisciplined;
e Be prepared for the classes;
e Beinvolved, do not hesitate to ask questions;
e Look professional: you have to wear clean white coat and change shoes;
e Eating is allowed only during brakes;
e Using phone is allowed only during brakes;
e Maintain the safety rules in chemical laboratory and during performing laboratory works.

Example of Module No. 1. Elements of General Chemistry

1. In which sequence are the chemical elements arranged in order of decreasing atomic radius?
A) Rb, K, Na, Li; B) Be, Mg, Ca, Sr; C) B, Al, Ge, C; D) C, Si, Ge, Sn.

2. The mass fraction of the solute indicates:

A) the mass of solute in 100 g of solution; B) the mass of solute in 100 ml of solution;

C) the mass equivalent of the solute in 100 g of solution; D) the mass equivalent of the solute in
100 ml of solution.
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3. How much (g) NaxCOs is required to prepare 1.5 liters of a solution with an equivalent
molarity of 0.15 mol/I? The solution is intended for a reaction that goes to completion.

A) 11.925; B) 23.85; C) 30.422; D) 10.02.

4. Among the listed substances, identify strong electrolytes:

A) NazSiO3z; B) Mg(OH)2; C) NHs; D) CaF

5. An ammonia buffer consists of ammonia and:

A) ammonium chloride; B) ammonium acetate; C) lead acetate; D) ammonium persulfate.
Example of Module No. 2. Chemistry of Biogenic Elements

1. The antagonist of potassium is:

A) Ba; B) ClI; C) Sr; D) Ca.

2. The main component of bone tissue is:

A) Ca; B) Ba; C) Sr; D) S.

3. Ca in a bone tissue can be replaced by:

A) Ba; B) Sr; C) Na; D) Se.

4. Indicate the alkali metal:

A) Na; B) Ca; C) S; D) Ge.

5. It was found the duration of insulin effect increased after the injection of drugs containing:
A) Ni; B) Na; C) Ba; D) Ge.

EVALUATION OF THE MODULE ANSWER

The question card of the module consists of 50 test questions for either elements of general
chemistry or chemistry of biogenic elements. Each question on module is evaluated by 1 point,
and there is only one correct answer for each one. In case of wrong answer student receives 0
point.

Total for one question: 1 point. Total: 1 x 50 = 50 points.

Example of Exam Ticket

1. The geometry corresponding to the sp® hybridization of the central atom is:

A) linear; B) trigonal bipyramidal; C) tetrahedral; D) square planar.

2. A solution is called concentrated if it has:

A) a high concentration of