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I. EXPLANATORY NOTE
The work program was developed on the basis of the sample program of the general educational

cliscipline " Astronomy " for professional education al organizations.

The working program of the general educational discipline " Astronomy " is intended for the
study of physics in professional educational organizations of secondary vocational education.
implementing the educational program of secondary general education within the framework of
mastering lhe basic professional edr-rcational programlof secondary vocational education (OpEp
SPO) on the basis of basic general education in the training of skilled workers, employees and micl-
lcvel specialists.

enerat cornplexifv of the discipline

Cycle Semester
Labor

intensity
(credit)

Total
(hours)

Volume of
classroom work

(hours) SRS
Certificatio

n form
aud.

praclr
lab.

2 2 48 ?n 28 credit

The program was developed in accordance with the State Educational Standards of
Secondar,v Vocationai Edr-rcation. the OoP and the curricuium of the specialty 230111 - Computer
Systems Programming. %e

2- General characteristics of the academic discipline I' Astronomy

The academic discipline " As$onomy" is based on the aim of developing in students a systemol'basic concepts of physics and iäeas about the modern physical picture orlne r,vorld. as well as
developing the ability to apply physical knowledge both in professional activities a'd for solvingt'ailre DroDtems.

Manl.provisions developed by physics are considered
information and communication technologies (ICT) _ one
achievements of modern civilization.

as the basis for the creation and use of
of the most significant technological

Astronomy pror"ides the kev to understanding numerous phenomena and processes of the
sttrrotttrcling r,'orld (in thc natural sciences. sociology" economics.iurlguug.. literature, etc.). physics
fbrms manV t)'pes o1'actii'ities that have a meta-sub.iect nature. These primarill,inclucle moOeting
of ob.jects and processes, application of basic methods of cognition, system-information analysis'.formulation of hypotheses, analYsis and s.vnthesis, comparison, generalization, systematization,
identification ofcause-and-effect relationships, search foränalogs, Jontrol ofobjects and processes,It is this discipline that allows students to become familiar wiih scientin" rn.it oos of cognition,
teach them to distinguish hypothesis fiom theory. theory from experiment.

Astronomy has a very large ancl ever-increasing number of interdisciplinary connections. bothat the levei of conceptual apparatus and at the ler,rel of instruments. This allows us to consicjer
ph1'sics as a metadisciplinary framework that pror.'ides an interdisciplinary language fbr describing
the scientific picture of the r.vorld.

Possessing logical coherence and relying on experimental facts, the academic discipline ,,

Astronomv'' fbrms a trllly scientific worldviewin studänts. Astronomy is the basis of'the teaching
about thc materiai uorld and sorves the problems of this worlcl.
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The study of the general educational discipline " Astronomy" is completed by summing up

the results in the form of a differentiated test or exam as part of the midterm assessment of students

in the process of mastering the OOP SPO with the receipt of secondary general education (PPKRS,

PPSSZ).
3. PLACE OF THE DISCIPLINE IN THE STRUCTURE OF THE BASIC

EDUCATIONAL PROGRAM

'fhe discipline "Astronomy" is part of the subject area "Natutal Sciences" of the Federal State

Educational Standard of Secondary General Education and is studied in the general education cycle

of the curriculum of the Basic Educational Standard of Secondary Vocational Education on the basis

of basic general education with the receipt of secondary general education.

In the curricula and training programs for mid-level specialists, the academic discipline

"Astronomy" is included in the general educational disciplines that are mandatory for mastering

regardiess of the profile of professional education, the profession or specialty obtained'

4. LIST OF PLANNED LEARNING OUTCOMES IN THE DISCIPLINE,
CORRESPONDING WITH THE PLANNED OUTCOMES OF MASTERING THE

EDUCATIONAL PROGRAM

Mastering the content of the academic discipline "Astronomy" ensures that students achieve

the follorving results:
. personal:
- the fbrmation of a scientific worldview that corresponds to the modern level of development

of astronomical science;
- a strong interest in the history and achievements in the field of astronomy;

- the ability to analyze the cor?sequences of space exploration for human life and activity;
. meta-subject :

- the ability to use such mental operations as setting a problem, formulating hypotheses.

arralysis and synthesis. comparison, generalization. systemat\zation, identifying cause-and-ef'fect

relationships. searching for analogs, formulating conclusions for studying various aspects of
astronomical phenomena and processes that need to be encountered in the professional sphere when

compieting practical assignments in astronomy;
- possession of cognitive skills, skills for solving problems that arise when completing

practical assignments in astronomy;
- the ability to use various sources on astronomy to obtain reliable scientific information, the

ability to assess its reliability;
- proficiency ir-r language: the ability to clearly, logically and accurately express one's point

of view on various issues of astronomy, to use language tools that are adequate to the astronomical

problem being discussed, including composing text and presenting materials using information and

communication technologies;
. subject:
- the formation of ideas about the structure of the Solar System, the evolution of stars and thc

[Jnir,'erse. the spatio-ten-rporal scales of the Universe;
- ulclerstaltding the essence of phenomena obserr,ed in the Universe;

- knowledge of lundamental astronomical concepts, theories, laws and regularities. confident

use of astronomical terminology and symbols;
- the formation of ideas about the importance of astronomy in human practical activities and

further scientific and technological development;
- awareness of the role of domestic science in the exploration and use of outer space aud the

development of international cooperation in this area'

5. STRUCTTJRE AND CONTENT OF THE DISCIPLINE
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5.1. Structure of the academic iliscipline

o Volume of academic discipline and types of academic work

5.2. Contents of sections of the academic discipline

The subject plan, reflecting the content of the discipline (list of sections and topics),
structured by types of classes with an indication of their volumes in accordance with the curriculum,
is given in the table :

a

Subject plan and content of the discipline
2nd semester

Type of academic work Volume of
fusvrs

Maximum teaching load (total) 48

Compulsory classroom teaching load (total)' 20

of which practical work 0

Independent work of the student (total) 28

Interim assessment in the form of differentiated credit
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Topics of abstracts (reports), individuat projects:
2. General questions of astronomy
3. History of the development of astronomy: from ancient times to the present day.
4. The most important discoveries in astronomy and their impact on science.
5. Methods of astronomical observations: ground-based and space-based.
6. Telescopes: their types and operating principles.
7, Electromagnetic spectrum in astronomy: what and how it is studied.
8. Solar system
9. The Sun: structure, energy source, activity cycles.
10. Lunar exploration: from the first observations to modern missions.
11. Terrestrial planeis: f-eatures and differences.
12. Gas giants: composition, structure, atmospheres.
13. Dwarf planets: features of their orbits and classification.
14. Asteroids, meteors and comets: similarities and differences.
15. Evolution and formation of the solar system.
16. Stars
17. Stars as energy sources: thermonuclear fusion.
18. Types of stars: classification by spectra and luminosity.
19. Stages of a star's life: from protostar to black hole.
20. Supernovae: nature and significance for the Universe.
21. Binary and multiple star systems.
22. Neutron stars and pulsars: their properties and role.
23; Galaxies and Cosmology
24. Milky \\/av: structure and position of the solar system.
25. Types of galaxies: classification according to Hubble.
26. tslack holes: theory and observational evidence.
27. Quasars and active galptic nuclei.
28. Dark matter and dark energy: modern hypotheses.
29. The expansion of the Universe and Hubble's law.
30. The Big Bang: Theories of the origin and Evolution of the universe.
31. Exopianets and extraierrestrial civilizations
32. Methods for detecting exoplanets .

33. Conditions for the existence of life on other planets"
34. Search for Extraterrestrial Intelligence (SETI) programs.
35. Potentially habitable exoplanets .

36. 'fhe future of interstellar travel.
37. Astronomf in human life
38. t.r-avigatton by thc stars in ancient and rlodern times.
39. Astronomical phenomena and their inf'luence on culture.
40. Calendar systems: astronomical basis.
41. Astronomy and astrophotography: principles and achievements.
42. Space rveather: the impact of solar activity on Earth.
43. Modern research and technology
44. Space observatories: their role in modern astronomy.
45. Artificial Earth satellites: their tasks and orbital features.
46. Major space missions of the 2lst century,
47. Radio astronc.rmy: discovery anci significance.
48. Prospects for space exploration: space tours and colonization.
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The assessment of the student's independent work is assessed in accordance with the table.

Total points 
i n.qu

If a.student simply -ro
work and did nothins
l. Independ"rt *otk
completed in a given version, but the studänt knows how to do

2. The tasks
superficially,

set during the practical lesson are
or are copied from one side ancl

completed
cannot be

35-40

explained
1' Independent work rs comptet a in zutt, uut l"G ir th. si"e"
version; notes, tables. drawings, sketches, graphs, ,AlUu"tion,

3' If he can consistently exprain to the teacher the tasks heperformins.

are not completed correctry and accurately, the änalysis of errors
made is performed less correctly.
2'.The tasks presented during the practical lesson are written out
with explanatory notes, schematic drawings and, if availabie, rn
the notebook for independent work.
3. If the student can consistently explain to the teacher the tasks
he is performine.
i. The calculation tr O.ra*
specified in the graphical version; the sorution to the problem is
accompanied by explanatory notes and is written on .A4 paper.
Notes, tables, drawings, plans, graphs, calculation, or"
pprformed correctiy and accurately, pior,'ided that tn"f 

"o.r."ttyanalyze the errors made.
2..The tasks presented during the practical resson are written out
with explanatory notes, schematic drawings and. if availabie, in
a notebook.
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6. EDUCATIONAL TECHNOLOGIES

Learning Outcomes
mastered skills. acouired knowledse

Forms and methods of monitoring and
assessins learnins outcomes

Skills:
describe and explain physical phenomena and
oronerties of bodies

- evaluation of the results of laboratory work
- oral survey

distinguish hypotheses from scientific theories
- written check
- evaluation of the results of oractical work

draw conclusions based on exoerimental data

- written verification
- evaluation of the results of practical work
- evaluation of the results of laboratory work

give examples showing that observations and
experiments are the basis for developing hypotheses
and theories

- evaluation of the results of laboratory work
- evaluation of the results of practical work

give examples of practical use of physical knowledge
evaluation of the results of laboratory work
oral survey

perceive and, based on the knowledge gained,
independently evaluate information contained in
media reports. etc.

- oral examination
- written verification

apply the acquired knowledge to solve physical
oroblems )

- written verification
- evaluation of the results of practical work
-test control

determine the nature of a physical process using a

graph, table, formula

- evaluation of the results of laboratory work
- evaluation of the results of practical work

measure a number of physical quantities, presenting
the results of measurements takins into account their
errors

- evaluation of the results of laboratory work

Knowledge:

meanlng ot concepts
- oral examination
- test control

meaning of physical quantities
- written verification
- evaluation of the results of oractical work

the meaning of physical laws
- test control
- evaluation of the results of practical work
-oral examination

Contribution of Russian and foreisn scientists - oral examination

15
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EDUCATIONAL' METHoDoLocIcAL, AND LOGISTIC-
TECHNICAL SUPPORT OF THE PROGRAM OF THE ACADEMIC

DISCIPLINE'' ASTRONOMY''

The room of the classroom meets the requirements of the Sanitary and Epidemiological Rules and
Regulations (SanPiN 2.4.2 No. 178-02) and is equipped with standard equipment spicified in these
requirements, including specialized educational furniture and teaching aids sufficiint to meet the
requirements for the level of training of students. The implementation of the discipline program requires
the presence of a Physics classroom.

Equipment of the classroom:
o Seating capacity according to the number of students.
o teacher's workplace;
o a set of teaching aids;
. equipment for laboratory and practical work;
o stand for studying safety rules;
o physical constants stand;
o office passport.

Technical training aids:
e Computer with licensed software;
o Multimediaprojector;
o screen and sound aids;
o Power supply kit for physics classroom.

Educational and methodologhal teaching aids:
o visual aids, sets of educational tables, posters: "physical quantities-

ranks and fundamental constants", "International System of units sI",
"The Periodic Table of chemical Elements by D. L Mendeleyev", portraits
outstanding physicists and astronomers;

o educational andmethodological documentation;
o library collection.
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9. RECOMMENDED REFERENCES

For students

Textbooks

l.Velyaminov B. A. Astronomy. Basic level. 1lth grade: textbook for comprehensive
schools / B. A. vorontsov -velyaminov, E. K. Straut . - M.: Drofa ,2017.

2'Levitan E. P. Astronomy. Basic level. l lth grade : textbook for comprehensive schools
/ E. P. Levitan . - M .: Education. 2018 .

3.Astronomy: textbook for prof. education organizations / [E. v.
Skvortsov , T.s. Feshchenko , L.A. Shestakova l, ed. T.S. Feshchenko . - M.:

for using tables frle:lllG:l

Alekseeva, P.M.
Publishins center

"Academy",2018.
4. Charugin V.M. Astronomy. Textbook

Education,20l8.
for grades 10-11 / V.M. Charuein - M.:

Textbooks and reference books
l.Kulikovsky P.G. Handbook of an amateur astronomer / P.G. Kulikovskv - M.:

Librocom,2013.
2. School astronomical calendar. Manual for amateur astronomers / Moscow planetarium -

M., (for the current academic year).
For independent extracurricular work

l. "Astronomy is great!"
http ://menobr.nr/fi les/blank. pdf

http ://men_obr.ru/fi leVastronom2.pptx

2. "Do you know astronomy? " http ://menobr.ru/fi les/astronom 1 .pptx
r For teachers

1' Gorelik G. E. New words of science - from Galileo's pendulum to quantum gravity. 
-Library "Quantum", issue 127. Supplement to the journal "euantum,,, No. zjzots. 

- Moscow:
Publishing house of the Moscow Center of Continuous Medical Education , 2017 .

2. Kunash M.A. Astronomy I lth grade. Methodological manual to the textbook by B.A.
vorontsov -velyaminov, E.K. straut / M.A. Kunash - M.: Drofa, 201g.

3'Kunash M.A. Astronomy. llth grade. Technological maps of lessons according to the
textbook

4. B.A'Vorontsova -Velyaminova, E.K.Strauta / M.A.Kunash - Rostov-on-Don / D:
Teacher,20l8.

5. Levitan E. P. Methodological manual
Astronomy/astronomi ya_tabl icy_metodika. pdf

6. Surdin V.G. Galaxies / V. G . Surdin . - M.: Fizmatlit ,2013,
7' Surdin V.G. Exploration of distant planets / V.G. Surdin . - M.: Fizmatlit ,2013.
8' Surdin V.G. Astronomical problems with solutions / V.G. Surdin . - LKI publishing

House' 2ol7 ' 
rnternet resources

1. Astronomical Society. [Electronic resource] Access mode:
http : //www. sai.msu. sI/EAAS

2. Gomulina N. N. Open Astronomy / edited by V. G. Surdin. fElectronic resource] -/course/content/i
named after P.K. Stemberg , Moscow State University.
http ://www. sai.msu.rufElectronic resourcel - Access mode:

1,8



4' Institute of Terrestrial Magnetism, Ionosphere and RadioN.V. Pushkov , Russian ecadeÄy of Scienäs. ini..o""i,http://www.izmiran.ru

Wave Propagation named after
resource] 

- Access mode:

"Encyclopedia Krugosvet,,

5' competency-based approach to teaching astronomy u3ing v.M. charugin,s teaching andmethodological kit . 
- 
_ [Electronic resouice] Afcess mode:

6' corporation Russian t."tu*t art.o*.ny foffiics teachers. webinar series .7 'Part 1' Teachi'g Astronomy 
T 1 .s.!ulär. suu;..,. fElectronic Resourcej -_ AccessMode:

.n',"",,l;|,ui3]9'"]:ofu't.o@plannedresultsinmasterinofhchooi^
)lffi äX1ffi ;Hffi*fl ?',:ff fl i*":"*;ä"ä1.'#äi."::ilfl äTTffi 3,,1ffi I

Pr4rrllt
;*::ir::,11,T9:T 1r s;con$1v i.n..ur education. [Erecrroni.---".,,'' '' ''.J

9' Part 3' Methodotogitut r"äGt ort[äi-plementation of the astronomy course in classand extracurricular activitiei in the.ont."t of the introduction of the Fcric,or e+^+^ ..r--^ -:standard or s..onaa.v cene,ai ;l!!öjf iäiJ,T:f,: "i:i:J:3i*i t?';:,1,.*:ä31

mode: ,rli;,rr***.iliräiJrlJ.iüe' 
astronomv und cosmonautics. [Electronic resource] - Access

11. All-Rrrooio- ^-+e^-^--^:- lI l ' All-Russian astronomical portal. Astronomy of the Russian Federation.[E I e ctronic re sourc;,, 
; *".:::::::,

h,rp,lzr.o,l,ir.ur,ron.lätttun 
Astronomitu ."l -- Access mode:

1a
tJ.

[Electronic
14.

15.

16.
17.
18.

19.
20.
21.
22.
23.
24.

[Jniversal popular science online encyclopedia
resource] - Access mod9, http://www.krugosvet.ru

Encyclopedia "corffii. resource] - Access mode:

http ://www. astro. wibs i b. rul
http ://www.myastronomy. ru
http ://class-fi zika. narod.ru

Irrrp :ll www. gom ul i na. orc.ru/
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