CURRICULUM — PhD studies conducted in English

General characteristics of doctoral studies

_L.lnit ﬂﬁeﬂng doctoral studies; Institute of Physics

Mame of decloral studias:; ' PhD studias eanducted in English

Lecation of studies:

Area of knowledge: | Scignce

Field of stience: | Science of Fhysics

Discipline of science: | Physics

Ful-fime studies

Systam of studies (full-ima/part-time)
i

Tolal number of ECTS ::redit;: | 45




Gode of leaming |

Education effects for PhD studies conducted in English

Competences of doctoral studies graduates in the field of Physics

outcome
Knowledge
W_D1_IIl The PhD student possesses extensive knowledge in the selected specialization
@ i The PhD swudent exiended the knowledge conceming achisvements of contemporary theoretical and experimental
ST physics
W03l The PhD student knows the professional terrminalogy of the selected speciakzation in English
G o4 il The PhD student possesses exiendad knowledge of research methods and procedures, as regards the selected
i specialzation, which allows independent planning of ways in which research problems may be solved
W05 I The PhD student has extended knowiedge concearning the imponance of the selectad spacalization for the development |
i of science
The PhD student has maslered mathematics and numerical methods to the extend that is indispensable for describing
W oa_Il : :
and solving research problems, as well as for modeling phenamena and processes related to them
o i The PD student is knowledgeable and skiliul o use sofiware packages, as well as to make use of available databases
g as tools for scientific work, connecied with the speciatization selected
Al The PhD sludent possesses knowledge concerning the rudiments of copyright law and protection of intelleciual property,
Aerer as well as custornary and ethical conditions cancarning scientific activity
W g 1l | The student's knowledga of English is sufficient to cormmunicate actively and o make presentations of scientific results
e e as well as lo wite scientific publications in that language
The PRD student is familiar with 1he occupabional healin and safety 1o a level, which allows for independent organisation
W10l etk il
af individual and team wark in scientific laboralory
W11 The PhD student demonsirales knowiedge in he fiek of designing, conducting and application possibilities of a didactic

>



experment in the academic taaching process

W12 il The PhD student demonstrates knowledge in the field of teaching ethics in academic institutions.
Skills
U o1 il The PhD student is able to independenily formulate a research problem, propose and camy out the studies aiming at its
TR solution
U 0z i The PhD studant is capable of finding and analyzing publications, as well as to assess them formally and as o the
= ie merils assess, select, and gather tham, thus building herhis own scientific workshaop
i | The PhD student is capable of assuming a critical attitude to the existing knowledge in the topic of interest, and takea |
e new challengs
TR The PhD student is capabls of writing applications for grants, projects. as well as is able io pfan her/his own professional
= and scientific career
U 05 il The PhD student is able to analyze, conclude, verdy, synthesize research observations, is equippad willh extended anility
T | o make sell-assassment and formulate reports fram herhis ewn cagnifive and scientific progress
' The PhD student is able to prapare a Iu-n-gef oral stalement, observing proper compasition, formulating theses, prepanng
LI a& 1l discussion, supparfive argumants for herhis own position, using documentation and views that are her'his aown or
belong to other authors
The PhD student is able to plan the process of preparing a written scientific dissertation, is capable 1o adjust herfhis own
Las writien scientific text to the guidelines of editars of scientific publications, knows the procedure of assassing scientific
| papars as well as parametrizing scientific oulput in Peland and warldwida
L as_ 1l The PhD student is able to use various channels and techniques for communicating with specialists in science
U ag il The PhD student is capable of pnpjﬁarléing ar assisting the popularzation of physics among vanous social and age
e Qroups
U101 The PhD student is prepared to teach classes independently, also using modem methods and techniques.
L1 The PhD studen can make use of available resources, means and wa rkang methods to conduct an effective teaching




process.

Tha PhD student can make use of modem information technologies in 1eaching.

Social competencies

The PhD student is aware of the level of the research compatances sthe possesses, their essential value, genuine
character, and novelty, as well as the personal input into the sclutivn of a theoretical andfor practical preblem, within the

The PhD student is able 1o apply elhical norms in social life and scisntific work

The PhD student has the sense of social mission, resulting from the profession related to the field of science
represented, as well as abilibas possessed, and in that respect has the basis for providing education and underaking

The PhD studentis open for digesting new ideas and mativated o improve herhis scientific and organzahonal kevel and
to use it in professional environment The PhD studert is supposed 1o be able to vanify her'his opinions and (o follow the

u_12 11
K_O0_I
frarmework of the specialization selected
. |
K_02_1N
K_03 I
independent scientific wark
K 04 11
changes in sciznce, culture, and tachnaology
K08 Il

The BhD student 15 able 1o cooperale with a group, organize feam wark, assuming the position of leader




Education
modulas

Advanced course
lecture : Selected
sections of
guantum
mechanics

Mumber
of ECTS
credits

4

Education modules with desired learning outcomes

Desired learning outcomes

Knowledge
|

1. The PhD sledenl possesses extensive knowladge in the selected spacialization

2. The PhD studeni extendad the knowledge cencaming achievements of
contemporary theoretical and exparimental physics

3. Tha PhD student has extended knowledge concerming the importance of the
selpcted specialization for the development of science

Skills

1. Tha Ph1d student is able to independently formulate a research problem, propose
and carmy out the studies aiming at its soluton

2. The PhD student 15 capable of assuming a critical attitude to the existing
knowledge in the topic of interest, and take a new challenge

| 3 The PhD student is able to analyze, conclude, verily, synthesze research
observations, is equippad with extended abilily to make solf-assessment and
| fernulate reports frem herhis own cognitive and scientific progress

4. The PhL} student is able to prepare a longer oral staternent. observing proper
composition, formulating theses, preparing discussion, supportive argumeants for

_her'his own posiien, using documentation and views that are her/his own or belang

Means of
verification of
dasired learning
outcomes achieved
by a doctoral

student |
Exam: wittan ar omal




io cther authors

Social competencies

1. The PhD studeni is awara of the level of the research competencies sfhe
nossesses, their essantial value, genuine characier, and novelly. as well as the
personal input inta the solution of a theoretical andfor practical problem, waithin the
framework of the specialization selectad

7. The PhD student is open for digesting new ikdeas and mativated 1o improve
herhis scientific and organizational level, and to use it in professional envirenment
The PhD sludent is supposed to be able to verfy harhis apinons and to follow the
changes in science, culture, and t2chnalogy

Advanced course
lecture ;
Contemporary
methods in
exparimental
physics

‘Knowledge
1. The PhD student possesses extensive knowledge in the selected specialization

2 The PhD student extended the knowledge conceming achieverments of
eanlemporany thearetical and expenmental physics

3. The PhD student knows the professional terminology of the selected
specialization in English

4 Tha PhD student possesses exterded knowledge of research methods and
procedures, as regards the selected specialization, which allows ingependent

| planning of ways in which research problems may be solved

5. The PhD student possesses knewlzdge conceming the rudimenis of copynght
law and prosectian ef intelleciual property, as well as customary and ethical
conditions cancarning scientific activity

&. The student's knowledge of English is sufficiant to communicate actively and to

make presantations of scientific results as well as to wnte scientific publications in
that language

Exam: written or oral




7. The PhD sludent is fzmiliar with the occupational health and safety to a lavel,
which zliows for inde pendent organisation of individusl and team work in scientific
labaratary

| Skills

1. The PhQO student is able 1o indepandanily farmulate a research problem, propose
anc camy out the studies aiming at its solution

2. The PhD student is capable of finding and analyzing publications, as wall as io
assess them formally and as to the merits assess, select and gather them, thus
building herhis own soentific workshop

3. Tha PhD student is capable of assuming a critical atttude o the axisting
knowledge in the topic of inferes, and take a new challenge

4. The PhD student is capable of popularizing or assisting the popularization of
phiysics among vanous sccial and age groups

& The PhD student is prepared for teaching classes independently

Social c_amp-at-: ncies

1. The PhD sludent 15 aware of the level of the research competencies she
poasesses, their essential value, genuine character, and novelly, as wall as the
persanal input inte the solution of a thearetical andfor practical problem, within the
framewark of the specializaton salectad

2. The PhD student is able to apply ethical nomms in social lfe and scientific work

3. The PhD student is open for digesting new ideas and maotivated to improve
herhis scientific and organizational level, and to use it in professional environment.
The PhD student is supposed to be able to verfy herhis opinions and to follow the
changes in scienca, culture, and technalogy




Seminar

T4 The PhiD student is able lo co-operate with a group, erganize leam work,
assuming the position of leader

Knowledge
1. The PhDr student possessas extensive knawledge in the selected specializabon

2 The PhD student has extended knowiedge concaming the importance of the
selected specialization for the development of scence

3. The PhD student possesses knowledge conceming the rudimants af copyright
law and protection of intellectual property, as well as custornary and ethical
conditions concaming scientific activity

4_The student’s knowledge of English is sufficient to communicate acively and 1o
make presentations of scientific results as well as fo wnite scentific publications in
that language

5. The PhD student knows the professional terminalagy of the selecled
specialization in English

&. The PhD sfudent is familiar with the occupational health and safety lo a level,
which aflows for independent organisalion of mdividual and team work in scientific
laboratony

Skills

1. The PhD student is capable of finding and analyzing publications, as well as to
assess them farmally and as to the merits assess, selact, and gather them, thus
building her'his own scientific workshop

2. The PhD student is capable of assuming a crilical attitude to the existing
knowiladge in the tepic of interest, and lake a new challenge

4 The PhD siudent is able to prapara a langer aral statement, observing propar
compasition, formulating theses, preparing discusswon. supportive arguments for

Cradit




Doctoral studies
SEMinar

Social competencies

hes/his awn position, using documentation and visws thal are herfhis own or belong
to ather authors

4. The PhD student is able fo use various channels and iechniques for
communicating with specialisis m scenca

1. The PhD student i& aware of the level of the research compelencies s'he
possessas, thar essential value, genuine character, and novelly, as wall as the
personal inpul nfo the solution of a theoretical andfor practical problem, within the
framework of the specalization selected

2. The PhD student iz able to apply ethical nonms in socal Iife and scianfific work

3. The PhD student has the sensa of sacial mission, resulting from the profession
related ta the field of science represented, as well as abilities possessed, and in
that respect has the basis for providing education and undertaking independent
scienific wark |

4. The Ph} student is open for digasting new ideas and motivated to improve
herdhis scientific and crganizational level, and to uze i in professional envirgnment.
The PhD student is supposed to bDe able to verify herfhis opinians and fo follow the
changas in science, culture, and technofogy

Knowledge

1. The PhD student possesses extensive knowledge in the selecied specialization

2, The PhD student has extendsd knowledge concerning the importance of the
selected spacialization for the development of science

3. The PhD student has masterad mathematics and numancal methods o the
axtend thal is indispensable for describing and solving research problems, as well
as for modeling phenomena and processes related to them

Cradit




174, The PhD studeni iz knowledgeable and skillful to use software packages, as well

as to maka use of available databases as tools for scientific work, coennected with
the spacialization selecied

5 The PhD student knows the professional ferminology of the selected
spacialization in English

&, The studant's knowledge of English is sufficient to communicate aclively and to
make presentations of scientific results as well as 1o wiite scientific publications in
that languange

7. The PhD student possassas extended knowledge of research methods and
orocedures, as regards the selected specialization, which allows independent
planning of ways in which research problams may be solved

Skills

1, The PhD student is able to independentty formulate a research problem, propose
and =amy cul the studies aiming at its solution

2. The PhD sluden is capable of finding and analyzing publications, as well as 1o
assezs them formally and as to the mernts assess, select, and gather them_ thus
buitding herhis own scientific warkshop

3. The PhD studenti i= able to plan the process of preparing a wntlen scentific
dissertatan, 15 capable to adjust her'his own written scientific text to the guidetines
of editors of scientific publications, knows the procedure of assessing scientific
papers as well as parametrizing scientfic cutput in Poland and wordwide

4, The PhD studart is capable of wriling applications for grants, projects, as well as
is able o plan herhis own professional and scaantific career

5. The PhD student is capable of assuming a critical attitude to the existing
knowledge in the tapic of interest, and take 8 new challenge

10




6. The PhD student is able fo analyze, conclude, verify. synthesize resaarch
abservations, is equipped with exlended ability to make seif-assessment and
farmulate reparts from heghis own cognitive and scientific progress

Social l:niﬁpetenﬂiEE

1. The PhD student is aware of the leval of tha research competencies s’he
possesses, their essential value, genuine characier, and novelty, as well as the
parsanal input inta the solution of a theoretical and/er practical problem, within the
framework of the specialization selected

2. The PhQ student is able to apply ethical norms in social fife and sciantific werk

Methodology of
didactics in
physics and
natural science

Hnﬂwledﬁé

1. The Phi student is familiar with the occupational health and safety to a level,
which allows for indapandant organisation of individual and team work in scentific
laboratory

2. The PhD student possesses knowledge conceming the rudiments of copyright
law and protaction of intelleciual property. as well as cusiomary and ethical
conditions concarning sciantific activity

3. The PhD student demonstrates krowledge in the field of leaching athics in
academic instituions.

Skills

1. The PhD studen! is able o prepara a longer aral statement, ohserving proper
compaosition, formulating theses, preparing discussion, suppertive arguments for

har'his own positicn, using documentation and views that are herhis own or belong

ta ather aufhors

2. The PhD student is prepared to teach classes independently, also using modern
methods and lechniques.

Credit




Teaching of
physics in areas
of selected
specializations

3 The PhD student can make use of evailable resources, means and working
metheds lo conduct an effective teaching process.

4_The PhD student can make use of modem information technologies in teaching.

8 The PhD student is capable of popularzing or assisting the populanzation of
physics among varous social and age groups

Social competencies

1. The PhD siudent has the sense of social mission, resulting from the profassion
relaled to the field of science represented, as well as abiliies possessed, and in
that respact has the basis for providing education and undertaking independent
scientific work

2. The PhD student is able to co-operate with a group, organize leam work,
assuming the pasition of leader

Theoretical group:

Knowledge

1. The PhD student demonstrates knowledge in the hield of designing, conducting
and appheation possibilities of a didachc experiment in the academic teaching

PrOGESS.

| 2. The PhD student demonstrates knowledge in the field of teaching ethics in
academic institutions.

5. The PhD student possesses extensive knowledge in the selected specialization

4. The PhD student has mastered mathematics and numencal methads to the
exiend that is indispensable for describing and sclving research problems, as well
as for modeling phenomeana and processes related to them

Crascit
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5_The PhD student is knowledgeable and skillful to use softwara packages, as well
as 1o mzke use of available databases a5 taols for sciantific work. connected with
the specialization selecied

Skills

1. The PhD student is able to use vanaus channels and techniquas for
cammunicating with specialists in science

2. The PhD student is prepared to teach classes indepandently. also using modem
methods and fechriqueas

4. The PhQ student can make use of available resources, means and waorking
rmaihiods io conduct an effective teaching procass

4. The PhD student can make usa of modem information technologees in teaching

3. The Ph> stedent is capable of populanzing or assisling the popularzation of
Prysics amang varous social and age groups

Social competencies

1. The PhD student has the sense of social missien, resulting from the profession
related o the fiald of science represented, as well as abiliies possessad, and in
that respect has the basis for providing education and undertaking independent
scientific work

2. The PhD student is open for digesting new ideas and motivaled fo improve
herhis smentific and organizational level, and to use it in professional environment
The PhD student is supposed to be able 1o verify herhis opinions and to follow the
changes in scienca, culture, and fechnology

Exporimental group:

Knowledge

1. The PhD student demonstrates knowledge in the field of designing, conducting

13




and apolication passibilities of a didactic experiment in the academic teaching
process

2. The PhD student demonstrates knowledge in the field of taaching athics in
acadamic institutions

3, The PhD student exiendad the knowdedge concarning achigvements of
contemporary theoretical and expermental physics

4. The PhD siudent possesses extended knowledge of ressarch methods and
procedures, as regands the selected specialization. which allows indepandent
alanning of ways in which research problems may be solved

5. The PhD student has extended knowledge conceming the importanes of the
selected specialization far tha development of science

B. The PhD studeni is familiar with the occupational health and safety o a
level which allows for independent organisation of individual and team work in
soientific labaratary

Skills

1. Tha PhD student is able to analyze, conclude, verfy, synthesize rasearch
observations, is equipped with extended ability to maks salf-assagsment and
formulate reports from herhis own cognifive and scientific progress

2 The PhD siudent is prepared to teach classes independently, also uging modem

methods and techniques

3. The PhD student can make use of available resources, means and working
rnethods o conduct an effective teaching process

4. The PhD siudent is capable of popularizing or assisting the pepulanzation of
physics ameng varicus social and age groups

14




Specialist

lectures

Social competencies

5. The PhD student is able 1o use vanous channels and techniques for
communicaling with specialists in science

1. The PhD student has the sense of social missien, resulfing from the profession
related to the feld of science represented, as well as abilibes possessed, and in
that respect has the basis for providing education and underaking independent
scientific work

2.The PhD student is able to co-operate with a group, organize team
waork assuming the position of leader

Skills

Knowledge
1. The PhD studen! possessas axtansive knowledge in the selacted specialization

2. The PhD sludent knows the professional terminalagy of fhe selected
specialization in English

3. The PhD student possesses exlended knowdedge of research methods and

| precedures, as regards the selecled specializabion, which allows independent

planning of ways in which research problems may be solved

4. The PhD student has mastered mathematics and numerical methods to tha
extend thal is indispansable for describing and solving research problems, as wall
as for modeling phenomena and processes related to them

1. The PhD student is able to analyze, conclude, verfy. synthesize ressarch
abservations, is equipped with extended ability to make seltaszessment and
formulate reperts from herhis own cognitive and scientific progress

2. The Phid student is capabla of papularizing or assisting the papularzation of
physics amang varicus social and age groups

Exam: wniten or oral

15



3. The PhD student is prepared to teach classes mdependently, also using modem
methods and techrigues

Social compelencies

1. The PhD student is aware of the lavel of the research competencies sihe
possesses, their essenfial value, genuine character, and novelty, as weli as the
persanal input into the solution of a theoretical andlor practical problarm, within the
framework of the specialization selected

Conversabon
dass: Scientific
English"

I{n-nwlé'ﬂge

1 The student’s knowledge of English is sufficient fo communicate actively and to
make presentations of scientific results as well as to write scientfic publizaticns in
that language

1. The student’s knowledoe aof English is sufficient to communicate actively and 1o
make presendztions of scientific results as weall as to wrte scientific publications n
that language

2 The PhD studant is abla 1o use various channals and lechnigques for
communicating with specialists in science

3. The PhD student is capable of pepularizing or assisting the popularization of
physics among various social and age groups

Social competencies

1. The PhD student is open for digesting new ideas and motivated to improve
herhis scientific and ocrganizational level, and to use it in professional envircnment.
The PhD student is suppasad o be able 1o verify herhis opimens and 1o follow the
changes in scienca, cullure, and technology

Craclil
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Apprenticeship in
teaching: classes
(hours)
conducted or co-
conducted

16

Skills

Knowledge

1. The PhD student extended the knowledge conceming achisvemeants of
contemporary theorabcal and experimental physics

2. The PhD student damenstrates knowledge in the field of designing, conducting
and application possibiliies of & didactic experment in the academic teaching

PrOCESS..

3. The PR student demonstrates knowledge in the field of teaching athics in
academic institutions.

4. The PhD student is familiar with the cccupational health and safety fc a
level which allows for indapendent organisation of individual and team work in
screniific laboratory

3. The PhD student has masiered mathematics and numerical methods to the
extend that is indispensable for describing and solving research problems. as well
as far modeling phenamena and processes related to them

6. The PhD student is knowledgeable and skillful to use software packages, aswell
as 1o make use of available databases as tools for scientific work, connected with
the specialization selecied

1. The PhD student is capable of popularizing or assisting the popularization of
physics among vanous social and age groups

2. The PhD student can make use of gvailable resources, means and woarking
matheds to conduct an effective teaching process

3. The PhD sludent is prepared to teach classes indepandently, also using modem
metheds and techniques

Ciradit
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4. The PhD stugent can make use of modem informatien technologies in teaching

Social competencies

1. The PhD studant is aware of the level of the research competencies s/he
possessas, their essential value, genuine character, and novelty, as well a5 the
persenal input into the solution of a thearetical and'or practical prablem,within the
framework of the specialization salected

2. The FhiD student is able to apply 2thizal norns m social life and scientfic work

3. The PhD student has the sense of social mission, resulling from the profession
ralated to the field of science represented, as well as ablities possessed, and in
that respect has the basis for providing education and undetaking indapendent
scientific work

4. The PhD siudent is able to co-operate with & group, organize team
weark, assurming the posilion of leader

5 The PhD studert is open fordigesting new ideas and molivated 1o improve
herfhis soientific and crganizational level, and to use it in professional envirkanment.
The PhD sludent is supposed ta be abie 1o venfy herhis cpiniens and 1o follcaw the
changes in science, culture, and technakogy

18




Curmiculum effective frarn academic year: .._............... A LEE. R

Curniculum was adopted at a meeting of the Faculty Council of Mathematics, Physics and Chemistry on ...
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Framework curriculum for PhD studies conducted in English

Facuity offering PhD studies conducted in English.

| Wame of doetoral studies:

Insfitule of Physics

FhD studies in Physics conducted in English

Systern af sludies (fulktime/part-ime).

Full-time studiss

Tatal number of ECTS credits

45
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Year|

N Ohbligatory classes =
Module code ) .
P i Form of Mumber
nUSOS; Module title Form ofa course | crediting | | omeerof | o ects
contact hours |
03-53F100- a course credits
: - Lacture Exam 45
AMECHKW Adviﬂ r:E_IIﬂ course [ecture | Selected sections of quantum - - 4
TNACNANGS Conversation class | Credit 30
ASEMD1 | Seminar Seminar | Credit 30 2
ASEMDOKO1 | Docloral studies seminar Saminar Credit 15 1
Sum ' n 120 7
B Optional classes
Lecture Credit 10
AMETODFIZ | Methodology of didactics in physics and natural science E i 2
Conversation class | Credi 20
ANALFIZD1 | Teaching of physics in areas of selected speciaizations | Conversation class | Credit 45 3
ASCIENG | Conversation class Scientific English” "'Earversahon ciass | Credi L7 2
Sum Bl T |
Teaching practices
APRAZAND] Apprenticeship m teaching: classes (hours) conducted ar 4
co-conducted
Total: s J ; 18

21



Yearll

Obligatory classes
Wodule code I Form of —— | Number
w USOS: Module fitle Form of course | crediting e, of ECTS
a contact hours ruihin
3-53FI00- COUrse
AFIZERS Advanced course leciure | Comtemporary methods in Leciura Exam 30 3
expenmental physics Conversation class | Credit 30
ASEMOZ Seminar Seminar Credit a0 2
ASEMDOKD? | Doctoral studies seminar | Seminar Credit 15 1
. = |
Sum 105 B
N Teaching practices
APRAZAADS apprenticeship in teaching: dasses (hours) conducted or 4
co-conductad
Total: ! 10

22



YWear

Obligatory classes
Module code I F f I Nisfibe
iR a: _ orm o umber
Module title Form of course | crediting ni‘::‘;;:ﬂm of ECTS
03-S3FI100- [ a course credits
ASEMDZ | Seminar Seminar Credit a0 .
| ASEMDOKO02Z | Docloral siudies seminar | Seminar Credit 15 0 i
Sum ' 45 3
Optional classes
Lect ' E a0
AVWYRSPEC | Speciahst lectures | _I:E il :.{am 3
| Conversation class | Cradil 30
Surn ] E : BO | 3
Teaching practices '
APRAZAVWGa | SPerenticeship in leaching: classes {hours) conducted ar F
co-conductad
Total: g 10

23



Year IV

Obligatory classes

Surm

Wodule code | Form of Number
] Mumber of
w USOS: Module title Form of course crediting et ot of ECTS
4 coursa credits
03-53FI00-
ASEMD4 Seminar Seminar Credit an 2
ASENDOKD4 | Doctoral studies seminar Seminar | Credit 15 1
. 45 T

Teaching practices

“HLPRAZAVOA | Apprenticeship in teaching: classes (hours) conducted or
co-conductad

Total

24



Curniculum effective from academic year: ... ... .. 2014715

Cumculum was adopied at a meeling of the Faculty Council of Mathematics, Physics and Chemistry on
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