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1. The purpose and objectives of training in the discipline (module)

The purpose of the discipline - chopmupoBars y 00y4arOmMXCsi CHCTEMHBIE 3HAHUSA O
KUBHCACATCIIBHOCTH HCJIOCTHOTO OpraHu3Ma HW €ro OTACIbHBIX qaCTeﬁ, 00 OCHOBHBIX
3aKOHOMEPHOCTSIX (bYHKLII/IOHI/IpOBaHI/IH N MCEXaHHU3MaX HX PpErylnuud IIpu BBaHMOHeﬁCTBHH
MEXIy coboii u ¢ (akTopamu BHEWmIHEH cpeapl, O (U3HOIOTHYECKUX OCHOBAX KIMHHUKO-
(1)I/I3I/IOJ'IOFI/IHCCKI/IX MCTOOOB HUCCIICAOBaHUA, IPUMCHACMEBIX B (bYHKHHOHaHBHOﬁ JUAarHoCTHUKE U
IIPY U3Y4YCHUU UHTETPATUBHOMN JEATEIBHOCTH YEI0BEKA.

/to form students' systematic knowledge about the vital activity of the whole organism and
its individual parts, about the basic laws of functioning and mechanisms of their regulation in
interaction with each other and with environmental factors, about the physiological foundations of
clinical and physiological research methods used in functional diagnostics and in the study of

intearative human activity.
The objectives of the discipline - popmupoBanie HaBBIKOB aHaMKM3a (PYHKIIHH [IETOCTHOTO

OopraHu3Ma C TO3UIMH HHTETPaIbHOM (DU3HOJOTUM, AHATUTUYECKOW METOJOJIOTHH W OCHOB
XOJINCTUYECKON MEULIUHBI;

- (hopMHUPOBAHME CUCTEMHOIO IMMOJXO0/Ja B TOHUMAaHUHU (DU3HOJIOTHICCKHX MEXaHH3MOB,
JIeKalMX B OCHOBE B3aMMOJICHCTBUS ¢ (haKTOpaMU BHEIIHEH Cpellbl M peaau3aluu aJanTHBHbBIX
CTpaTerwii OpraHW3Ma 4YeJIOBEKa M IKUBOTHBIX OCYIICCTBICHUS HOPMAIBHBIX (QYHKITHHA
OpraHu3Ma 4ejoBeKa C MO3ULUU KOHIENINH (PYHKIIMOHATBHBIX CUCTEM;

- U3Y4YEHUE METOJIOB U MPHUHUMUIIOB MCCIIEAOBAHUSA OLECHKHA COCTOSIHHS PETYISATOPHBIX U
FOMEOCTAaTUYECKUX CHUCTEM OpraHu3Ma B SKCHEPUMEHTE, C YYETOM HUX MPUMEHHUMOCTH B
KJINHUYECKOU MPAKTUKE;

- W3yYCHUE 3aKOHOMEPHOCTEH (YHKIIMOHUPOBAHHS PA3IMYHBIX CHCTEM OpraHu3Ma
YeloBeKa W OCOOEHHOCTEH MEXKCHCTEMHBIX B3aUMOJICHCTBUN B YCIOBUSAX BBHITOTHEHHUS
1eJICHATPABICHHOM IEATEIbHOCTH C MO3UIIMH YUEHHUs 00 aanTaluy U KpoccaaanTaiuu;

- o0yyeHHe MeTOJaM OIEHKH (PYHKIIMOHAIBHOTO COCTOSIHHSI YeJIOBEKAa, COCTOSHHUS
PETYJISITOPHBIX ¥ TOMEOCTATUYECKUX IIPU Pa3HbIX BUJIAX LEJICHANPABIECHHON AEATEIbHOCTH;

- U3yYeHHUE POJH BBHICIIEH HEPBHOW AEATEIHHOCTH B PETYISIIUH (HU3HOIOTHYECKUMU
(GYHKIMSIME  4YeJIOBEKa U II€JICHANPABICHHOTO YIPABJICHUS PE3EPBHBIMH BO3MOKHOCTSIMHU
OpraHu3Ma B YCJIIOBUSAX HOPMBI U MIATOJIOTUH;

- O3HaKOMJICHHE C OCHOBHBIMU TMPUHIIUIIAMU MOJCIUPOBAHUA (PUZUOTOTHUECKUX
MPOILIECCOB M CYIIECTBYIOIIUMHU KOMIBIOTEPHBIMU MOJETSMHU  (BKIIOYas OHMOJIOTHYECKH
0o0paTHYIO CBsI3b) ISl W3YYCHHUS U I1IE€JICHANPABJICHHOTO YIPABICHUS BUCIEPATHLHBIMHU
GYHKIMSME OpTaHu3Ma;

- (hopMHUPOBAHKE OCHOB KIIMHUYECKOTO MBINIJICHUS HA OCHOBAaHUH aHAJM3a XapaKTepa
CTPYKTYPbI MEKOPTaHHBIX M MEKCHCTEMHBIX OTHOIIEHUH C TIO3UIIMHA HHTETPATLHON (PU3HOTOTHH
JUTst OyayIiel MpakTUIeCKOn e TeTbHOCTH Bpaya.

formation of skills for analyzing the functions of an integral organism from the
perspective of integral physiology, analytical methodology and the basics of holistic medicine;

- formation of a systematic approach in understanding the physiological mechanisms
underlying interaction with environmental factors and the implementation of adaptive strategies
of the human body and animals for the implementation of normal functions of the human body
from the perspective of the concept of functional systems;

- study of methods and principles of research of assessment of the state of regulatory and
homeostatic systems of the body in an experiment, taking into account their applicability in
clinical practice;

- study of the laws of functioning of various systems of the human body and the



features of intersystem interactions in the conditions of performing purposeful activities from the
standpoint of the doctrine of adaptation and cross-adaptation;

- training in methods of assessing the functional state of a person, the state of regulatory
and homeostatic in different types of purposeful activities;

- study of the role of higher nervous activity in the regulation of human physiological
functions and purposeful management of the body's reserve capabilities in conditions of norm and
pathology;

- familiarization with the basic principles of modeling physiological processes and
existing computer models (including biofeedback) for the study and targeted management of
visceral functions of the body;

- formation of the foundations of clinical thinking based on the analysis of the nature and
structure of inter-organ and intersystem relations from the perspective of integral physiology for
the future practice of a doctor.

2. The place of practical training in the structure of the educational program of higher
education

The discipline «Hopmanbnas d¢usuonorus / Normal Physiology» oTHocutcs k
o0s13aTenpHOM yacTH ydeOHoro ruiana refers to the mandatory part in the curriculum of the
educational program of higher education (hereinafter referred to as the EP of HE) in the field of
training / specialty 31.05.03 Cromaronorus, direction (profile) / specialization of the program
«Dentistry».

Previous academic disciplines (modules) and (or) practices that form the knowledge, skills

and abilities necessary for training in the discipline (module):
Anaromus / Anatomy

I'ucronorus, smOpuonorus, utosnorus / Histology, Embryology, Cytology

Jlatunckuii s3p1k / The Latin Language

Knowledge, skills and abilities formed as a result of training in a discipline (module) are
necessary when teaching in the following disciplines (modules) and (or) practices:

Nmmynonorus / Immunology

Baneonorus / Valeology

Hesponorus / Neurology

Tonorpaguueckass anatomusi U onepaTUBHasi Xupyprusi ronoBbl u meu / Topographic
Anatomy and Operative Surgery of the Head and Neck

Cyne6nas menununa / Forensic Medicine

[Ipou3BojacTBEeHHAs TpakTUKa (KIMHHYECKAs MPAKTHKa IO CTOMATOJIOTUH OOIIei
npaktuku) /  On-the-job training (clinical practice in general dentistry)

[TaTo¢usuonorus / Pathophysiology

[TaTtonornyeckas anaromus / Pathological Anatomy

MuxkpoOuonorus, Bupycosorus / Microbiology, Virology

3. Planned learning outcomes in the discipline (module), correlated with the planned
learning outcomes

Planned learning outcomes in the discipline (module), correlated with the planned
learning outcomes

Code and name of the Code and name of the Descriptors for the indicator of
competence competence achievement competence achievement (learning)
OIIK-9 Cnoco6eH onenuBars |OITK-9.1 Criocoben 3HaTh 3aKOHOMEPHOCTH
Moph o] yHKIIMOHAIBHEIE, pacrno3HaBaTh (YHKIMOHUPOBAHUS U MEXaHU3MBI
MOP(GOPYHKITMOHANBHBIC,  |peryJsiuu




(1)I/I3I/IOJ'IOFI/I‘{GCKI/IG COCTOsSIHUA
H IMaTOJIOTHYCCKUEC ITPOLCCChI
B OpraHu3Me€ 4€JI0BCKa JIJI
perieHus mpodeccHnoHaTbHBIX
3anau / He/she is able to
evaluate morphofunctional,
physiological states and
pathological processes in the
human body to solve
professional problems

(1)I/I3I/IOJ'IOFI/ILIGCKI/IC
COCTOAHUA U
MaTOJOIHYCCKHUE ITPOUECCChL
B OpTaHU3ME YeJIOBEKa /
He/she is able to recognize
morphofunctional,
physiological states and
pathological processes in the
human body

JACATCIIBHOCTH KIIECTOK, TKaHeﬁ,
OpraHoB. CUCTEM 310POBOI0
OpraHn3ma, paCcCMaTpuBacMhbIX C
No3ULUK 001el (pU3noIoTNy,
JaCTHOU (PU3HOIOTHHU U
HHTGI‘p&THBHOﬁ JCATCIIBHOCTHU
yenoBeka / Know the laws of
functioning and mechanisms of
regulation of the activity of cells,
tissues, organs. systems of a healthy
organism, considered from the
standpoint of general physiology,
private physiology and integrative
human activity.

YMeTb caMOCTOSITEIbHO pa6OTaTB C
Hay4YHOH, yueOHOM, CIIPaBOYHOU U
y4e0HO-MEeTOINYECKOM
JUTEPaATypOM; OOBSICHATH
I/IH(i)OpMaI_II/IOHHYIO IOECHHOCTb
Pa3JIMYHBIX [TOKA3aTENIeH U
MCXaHU3MbI PEryJisInuu
JCATCIIBHOCTHU KJICTOK. TKaHei.
OpraHoB U CUCTEM LCJIOCTHOT'O
opraHusmMa, moAACPKUBAIOIIHUX 3TU
KOHCTAaHThI, OICHHUBATh U
0OBSCHITHL OCHOBHEIC
3aKOHOMEPHOCTH (POPMHUPOBAHUS U
peryisimun (I)I/I3I/IOJ'IOFI/IIIGCKI/IX
GyHKIMI opraHuzMa npu
JOCTUXKECHHUU TOJIC3HOI'O
MIPUCIIOCOOUTETHLHOTO Pe3yIbTaTa
Ha PAa3HbIX 3Tallax pa3BUTUSA
OopraHu3Ma, OICHUBATL U 0O0BSCHITH
06H_[I/Ie MIPHUHIOUIIBI TIOCTPOCHUA
ACATCIIBHOCTH U 3BHAYCHUE BEAYIIIHUX
¢byHKIMOHATBHBIX cucTeM / Be able
to work independently with
scientific, educational, reference and
educational literature; explain the
informational value of various
indicators and mechanisms of
regulation of cell activity. fabrics.
organs and systems of the whole
organism that support these
constants; evaluate and explain the
basic laws of the formation and
regulation of physiological
functions of the body when
achieving a useful adaptive result at
different stages of the development
of the organism;




evaluate and explain the general
principles of activity and the
significance of the leading
functional systems.

BJ'IaI[eTB COBPEMEHHBIMH METOAaMHU
UCCIIeIOBaHMS (PU3UOTIOTHIECCKIX
¢dbynkumii / Possess modern methods
of research of physiological
functions.

OIIK-9 CnocobeH o1leHUBaTh
Mop(hodyHKIIMOHATILHBIE,
(U3HOTIOTUYECKUE COCTOSHUS
H IIaTOJIOTHUYCCKHUC IIPOLECCChI
B OpraHu3Me 4CJIOBCKa JIJIdA
perieHus npo(ecCHOHaTbHBIX
3aaau / He/she is able to
evaluate morphofunctional,
physiological states and
pathological processes in the
human body to solve
professional problems

OIIK-9.2 Cnocoben
AHAJIIN3UPOBATH

Moph o] yHKIIMOHAIBHEIE,
(1)1/131/10)'[01" NYCCKUC
COCTOAHUA U
MMaTOJOIrH4YCCKHEC IMPOICCChI
B OpTaHU3ME YeJIOBEKa /
He/she is able to analyze
morphofunctional,
physiological states and
pathological processes in the
human body

3HaTh 3aKOHOMEPHOCTH
(GYHKIIMOHUPOBAHHUS 3JI0POBOTO
OopraHu3Ma 4CJIOBEKa U MCXaHU3MBbI
o0ecrieyeHus 3A0POBbA C ITIO3UINH
TeopuH (PYHKIIMOHAIBHBIX CUCTEM /
To know the laws of functioning of a
healthy human body and the
mechanisms of ensuring health from
the standpoint of the theory of
functional systems.

YMeTb 00BSICHUTH TTPUHITUTT
HanboJlee BaXKHBIX MCTOAUK
UCCIIeIOBaHMS (PYHKIIHIA 3JI0POBOTO
OopraHu3Ma, CaMOCTOATCIBHO
BBITIOJHATH JIaOOpaTOpHbIE pabOTHI,
CTaBUTH OIIBITHI HA
OKCIICPUMCHTAJIbHBIX JKXUBOTHBIX,
3alMUIIATh TPOTOKOJIbI
MMPOBCACHHBIX OIIBITOB, PCIIATh
TECTOBBIC 3a/IaHUA U CUTYAllTUOHHBIC
3aaa4u, TOTOBUTb HAYYHBIC
coobmienus u T.1. / Be able to
explain the principle of the most
important methods of studying the
functions of a healthy organism;
independently perform laboratory
work, conduct experiments on
experimental animals, protect the
protocols of experiments, solve test
tasks and situational tasks, prepare
scientific reports, etc.

Bnanetrr, MeTogaMu OIEHKH U
OOBSICHATH 3aKOHOMCPHOCTHU
(hopMHUPOBaHUS U PETYIISAIIAN
OCHOBHBIX (I)OpM IIOBE€ACHUA
opraHu3Ma B 3aBUCUMOCTH OT
YCIIOBHH €T0 CYIIECTBOBAHUS /
Master the methods of evaluation
and explain the patterns of
formation and regulation of the




main forms of behavior of the
organism, depending on the
conditions of its existence.

OIIK-9 Cnoco0eH olieHUBaThH
Moph o yHKIIOHAIBHBIE,
(1)I/I3I/IOJ'IOFI/I‘{CCKI/IG COCTOsSIHUA
N IMaTOJIOTHYCCKUEC ITPOLCCChI
B OpraHu3Me€ 4€JI0BCKa JJIs
perieHus mpodeccHoHaTbHBIX
3amay / He/she is able to
evaluate morphofunctional,
physiological states and
pathological processes in the
human body to solve
professional problems

OIIK-9.3 Cnocoben
JAUarHoCTUpPoOBaTh
MOpGOPyHKITHOHATBHBIC,
du3noIornUecKue
COCTOAHUA U
MAaTOJOIrMYCCKUC ITPOUCCChI
opraHu3Ma 4€JIOBEKa /
He/she is able to diagnose
morphofunctional,
physiological states and
pathological processes in the
human body

3HATH CyYIIHOCTb MCTOJIHK
HCCIICAO0BaHUs PA3JIMYHBIX

(G YHKIHHA 370pPOBOTO OPraHU3Ma,
KOTOPBIC IIHUPOKO UCIOJIB3YHOTCA B
HpaKTquCKOfI MEOUIINHE U T.AO.
OcHOBHBIC

BOIIPOCHI HOPMAJILHOUN U
NaTOJIOTUYECKON (PU3UOTIOTHH
3y60quIOCTHOﬁ CHUCTCMBI, €C
B3aUMOCBSI3b C (DYHKIIMOHAIEHBIM
COCTOSAAHUECM APYIUX CUCTEM
OpraHm3Ma U YPOBHHU UX PETYIISIIINU
/ To know the essence of research
methods of various functions of a
healthy body, which are widely used
in practical medicine, etc. The main
issues of normal and pathological
physiology of the dental system, its
relationship with the functional state
of other body systems and the levels
of their regulation.

YMeTb HHTEPIIPETUPOBATH JIAHHbBIE
(bu3MKaIbHBIX U 1a0OPAaTOPHBIX
uccienoBanuii. OnpenensTh
HCO6XOI[I/IMOCTL HaIlpaBJICHUA
ManucHTa K COOTBETCTBYIOIIIUM
BpadyaMm-crernuanuctam / Be able to
interpret the data of physical and
laboratory studies. Determine the
need to refer the patient to the
appropriate specialist doctors.

Brnaners Metomamu uamMepeHus
ApTCPUAIBHOT'O OABJICHUA,
TEPMOMETPUH, IYIILCOMETPHUH,
CIIUPOMETPHUH,
aneKTpoKapauorpadumu,
JAUHaAMOMCTPHHU, KIIMHUYCCKOTO
aHaJIn3a KpOBHU, BBICITYIIIMBAHUA
TOHOB Ccepala, IoJisd 3pCHUA,
OCTPOTHI 3pEHHSI, MOI00pa BUIA
MECTHOM
aHacre3nn/o00e300mBaHus /
Possess methods of measuring blood
pressure, thermometry, pulsometry,
spirometry,




electrocardiography, dynamometry,
clinical blood analysis, listening to
heart tones, field of vision, visual
acuity, selection of the type of local
anesthesia / anesthesia.

4. Structure, scope and content of the discipline (module)

Educational activities in the discipline (module) are carried out:

- in the form of students’ face-to-face work with the teaching staff of the organization and
(or) persons involved by the organization to implement the educational programs on other terms
(hereinafter - contact work);

- in the form of students' independent work.

Face-to-face work can be classroom-based, extramural, as well as it can be conducted in an
electronic information and educational environment (EIEE).

Learning sessions in the discipline (module) and interim assessment of students are
conducted in the form of face-to-face work and in the form of students’ independent work.

During learning sessions in the discipline (module) face-to-face work includes: lecture
-type classes, seminar-type classes and (or) group consultations, and (or) individual work of
students with the teaching staff of the organization and (or) persons involved by the organization
to implement the educational programs on other terms (including individual consultations).

Legend:

Lec — lectures, Lab — laboratory work, Pr — practical classes, ICW — individual face-to
-face work, IW — independent work.

4.1. Content of the discipline (module)

Section name The section's content Formed Competence
competences achievement
indicator
Paznmen 1. Oo6mas|Beeaenue. Ocnosubie|OIIK-9 OIIK-9.1, OIIK-
dbusunonorust / Section 1.|mpuHIMTIBI OpraHu3aluu 9.2, OIIK-9.3
General physiology JKMBOT'O  OpraHu3Ma  Kak
€IMHOTO LIEJIOTO /
Introduction. The  basic
principles of the

organization of a living

oraganism as a whole
®dusuonoruss  Bo30yAUMBIX

tkaneir / Physiology of]
excitable tissues
®duzunonorus [ITHC u BHC
Physiology of the central
nervous system and ANS
@u3noNIOrus AHIAOKPUHHOU
CHCTEMBbI

Physiology of the endocrine
system

Paznen 2. YacrtHass|OOMEH BELIECTB U YHEPTUU.
¢busnonorust / Section 2.|Tepmoperymsist /
Private physiology




Metabolism and energy.
Thermoregulation.

Paznen 2. YactHast|Ou3uonoruss BbIICICHHUS /
dusuonorust / Section 2.|Physiology of excretion.
Private physiology

OIIK-9

dusunonorus
KpOBOOOpaInieHus /
Physiology of blood
circulation.

dusnonorus  apixanusg  /
Physiology of respiration

®dusnonorus kposu / Blood

physiology.

dusnonorus MMUIICBAPCHUS /
Physiology of digestion.

duznonorus CCHCOPHBIX
cucrem / Physiology of
sensory systems.

Paznen 3. MnterpatuBHas|®usnonorus BBICLIEH
JESTEIIbHOCTh OPTaHu3Ma /[HepBHOW  JIeATenbHOCTH /
Section 3. Integrative|Physiology of higher
activity of the body nervous activity

DU3noIOrnYecKue OCHOBEI
MICUXUYECKHX byHKINH
yenoBeka / Physiological
foundations of human mental
functions

NunuBunyanbHas
KOHTAaKTHas pabota /
Individual contact work

OIIK-9.1, OIIK-
9.2, OIIK-9.3

4.2. Scope of the discipline and types of academic work

Labor intensity

Forms of control and types of of the discipline (module)

academic work

3 4 total
1. Face-to-face work: 64 64,3 128,3
_In-clas_s I(?arnlng in total, 64 64 128
including:
Jleximonnsie 3ausatus (JIek) 32 16 48




JlaGopaTtopHsie 3ansaTus (J1ab) 32 48 80
NunuBuyanbHass KOHTaKTHas 03 03
pabora (MKP) ' '
2. Independent work of the 44 437 87.7
student:
3. Intermediate certification
(exam) (9K3ameH) Ik
Total: academic hours 108 144 252
credit units 3 4 7
Face-to face work, including in the ©
electronic information and educational | £ Total
No . , environment, academic hours 3 ¢| ot
. The section's (theme's) name & 3lacadem
item & =|:
- —|ic hours
Lect. Pr. Lab. IcwW |2
Pazgen 1. O6mas ¢uzuonorus /
Section 1. General physiology
Beenenue. OcHOBHBIE
MPUHIHUIIBI OPTaHU3aIUU KUBOT'O
1 opranmMi3ma Kak €aAMHOro Hejaoro / 2 3 5
Introduction. The basic principles
of the organization of a living
organism as a whole
®uznonorus BO30YAMMBIX
2 |tkaneii / Physiology of excitable| 8 8 6 22
tissues
®uzuonorusa [ITHC u BHC
3 |Physiology of the central nervous| 8 10 7 25
system and ANS
®duznoaorus SHJOKPUHHOU
4 CHUCTEMBI 7 7
Physiology of the endocrine
system
Paznen 2. YactHas ¢uznonorus /
Section 2. Private physiology
OOMeH BemecCTB W DHEPTUH.
5 |Tepmoperymsuust / Metabolism| 2 2 8 12
and energy. Thermoregulation.
dusunonorus BBICIICHUS /
6 . . 2 7 9
Physiology of excretion.
7 CDI/ISI/_IOJ'IOFI/ISI KpOBoo(S_pameI_mﬂ / 10 12 6 28
Physiology of blood circulation.




8 (DI/I?)I/_IOJ'IOFI/I}I ,Z_[I)IX_aHI/IH / 2 9 7 18
Physiology of respiration

9 d)mp_lonom;{ kpoeu / Blood 4 12 7 23
physiology.

10 (DI/I?)I/_IOJ'IOFI/I}I 1_'II/IH_IC_BapeHI/I${ / 2 9 7 18
Physiology of digestion.

duznoaorus CCHCOPHBIX CUCTEM

11 / Physiology of sensory systems.

Pa3nen 3. NurterpatuBHas
NEeSTENIbHOCTh ~ OpraHuzMa  /
Section 3. Integrative activity of
the body

®u3noNIoTrsT BBICHIEH HEPBHOMU
12 |mestenprnoctu / Physiology of| 3 6 7 16
higher nervous activity

DuznonornyecKue OCHOBBI
MICUXUYCCKHUX byHKUIMMA
13 |4emoseka /  Physiological| 3 3 8,7 | 14,7
foundations of human mental
functions

NunuBuayanbHass  KOHTaKTHas

14 pabota / Individual contact work

0,3 0,3

Total academic hours 48 80 0,3 87,71 252

4.3. Summary of the discipline (module), structured by sections (topics)

Pasznen 1. Pasnen 1. O6masn ¢pusuosorus / Section 1. General physiology

Tema 1. BBenenne. OcCHOBHBIC IPHHIUIIBI OPTaHU3ALMHU KHBOT0 OPraHU3Ma KaK ¢INHOIO
uesoro / Introduction. The basic principles of the organization of a living organism as a
whole

.HCKI_II/IOHHOC 3aHATHUEC. BBCI[CHI/IG. OcHOBHEIE MNPUHIUIIBI OpraHU3allui  KUBOT'O
opraHu3Ma Kak €JMHOT'O IICJI0ro.

BBenenue B Kypc HOpMainbHOI usznonoruu.

Cs3p ¢Qusnonornd ¢ ApyruMu Haykamu. DHU3MONIOTHS KaK TEOopeTHYecKas OCHOBA
COBpC-MCHHOfI MCOUIIUHBI. OCHOBHBIE 3TaIbl pa3sBUTUA (1)I/I3I/IOJ'IOI“ HYECKOU HAayKH, MCTO/bI
HUCCIICOOBAHUA. O6m1/1e MIPUHOMUIIBI OPraHU3aluy ) KUBOI'o OpraHni3mMa Kak mejioro.

FOMCOCTaS, ero Iokasareau. Per yiIOusa ToMeocCTas’a, YpOBHH W BHUABI PCryJISIIHU.
OyuknuoHanbHas cucrtema (PC) kak ammapar caMOperyssiuu (QU3NOJIOTHYecKuX (QyHKUIUN
(ILK. Anoxun). Y3noBbie MexanuzMel @C, poab 06paTHOil addeperTaum.

Introduction. The basic principles of the organization of a living organism as a whole.
Introduction to the course of normal physiology. The connection of physiology with other
sciences. Physiology as the theoretical basis of modern medicine. The main stages of the
development of physiological science, research methods. General principles of organization of a
living organism as a whole. Homeostasis, its indicators. Regulation of homeostasis, levels and
types of regulation. Functional system (FS) as an apparatus of self-regulation of physiological
functions (P.K. Anokhin). Nodal mechanisms of FS, the role of reverse afferentation.



Tema 2. ®usuoJsiorus Bo30yaumsbix TkaHeii / Physiology of excitable tissues

HGKHI/IOHHOC 3angrue. Gusnonorus B036y,Z[I/IMI>IX TKaHEH.

DJNeKTpUYecKue SIBICHUS B BO30YAMMBIX TKaHAX. MeMOpaHHBIH MOTEHIMAN IOKOS.
HNonno-memOpaHHass Teopusi BO30YXJAeHUS. MeCTHOE U paclpOoCTpaHsoIieecs: BO30YKICHHE.
3aKOoHBI pa3/ipakeHus BO30yTUMBIX TKaHeH. DyHKIIMOHAIbHAS JIAOMIBHOCTD.

dusnonorus MBIIIIII. Terannmueckne M TOHUYECKHE COKpalll€HUs MBIIIII. AHanms
OJIMHOYHOTO cokparieHus. CymMmmarus, BUIbl cyMManuid. Buasl u ¢opmbl TeTaHyca, ONTUMYM U
INECCUMYM  YacCTOTEI. CDYHKI_[I/IOHEL]'IBHOC HAa3HAYCHHWE OTACJIBbHBIX MBIIIII. KOHTpaKTypa
MYCKYJaTyphl U ee nocieacTeue. dusndeckue cBoiicTBa Mplil. Cuna u padoTa MyCKyIaTypsbl.

dusnonornst cuHANCcoB. MexaHU3M nepeaayn B036Y)KI[6HI/I${ C HCpBa Ha MbIIINY.
CBolicTBa HEPBHO-MBIIIEYHOTO cHHArca. OU3NOIOTHIECKUEe 0COOCHHOCTH TJIAKON MBITIIIIHI.

dusunonorus HCPBHBIX BOJIOKOH. KJ'IaCCI/I(bI/IKaI_II/IH HCPBHBIX BOJIOKOH, 3aKOHBbI
IIPOBEJECHUS BO30YXAEHUSI 10 HEPBHBIM BOJIOKHAM. MexaHU3M pacrpoCTpaHEHHs BO30YXKIEHUS
10 HCPB-HOMY CTBOIJIY. Hapa61z103 BBCI[GHCKOFO, €ro craauu.

Physiology of excitable tissues.

Electrical phenomena in excitable tissues. Resting membrane potential. lon-membrane
theory of excitation. Local and spreading excitement. The laws of irritation of excitable tissues.
Functional lability.

Physiology of muscles. Tetanic and tonic muscle contractions. Single reduction analysis.
Summation, types of summation. Types and forms of tetanus, optimum and pessimum of
frequency. Functional purpose of individual muscles. Muscle contracture and its consequences.
Physical properties of muscles. Strength and muscle work.

Physiology of synapses. The mechanism of transmission of excitation from the nerve to
the muscle. Properties of the neuromuscular synapse. Physiological features of smooth muscle.

Physiology of nerve fibers. Classification of nerve fibers, the laws of excitation along
nerve fibers. The mechanism of propagation of excitation along the nerve trunk. VVvedensky's
parabiosis, its stages.

JlaboparopHoe 3ansTue. Pabora: [IpuroroBneHne HepBHO-MBIIIEYHOTO MIpenapara.

Pa6ora: CpaBHeHuHE BO30yAMMOCTH HEPBA U MBILIIIBI.

PaGora: 3aBUCHMOCTD aMIUIUTYBI COKPAILIEHUSI U30JUPOBAHHON CKEJIETHON MBIIIIIBI OT
CHUJIBI pa3fipaxkuTelis (MUHUMAalIbHbIE, CyOMaKCUMaJIbHbIE, MAKCUMAJIbHBIE COKPAIIICHNUS).

PaGora: buosnekrpudeckue siBieHus B BO30OyIuMbIX TKaHsX. [IepBbiif onbiT ['anpBany.
Bropoii onbit ["anbBanu (cokpamienue 6e3 metamia). OnsiT Marreyuu.

PaGora: 3anuch U aHAINU3 MBITIIEYHBIX COKPAIICHHH.

Work: Preparation of neuromuscular preparation.

Work: Comparison of excitability of nerve and muscle.

Work: The dependence of the amplitude of contraction of an isolated skeletal muscle on
the strength of the stimulus (minimal, submaximal, maximum contractions).

Work: Bioelectric phenomena in excitable tissues. Galvani's first experience. The second

experience of Galvani (reduction without metal). The Matteucci experience.

Woark: Recaordina and analvsis nf miisele eontractinng
Tema 3. ®usunosorusa HHC u BHC

Physiology of the central nervous system and ANS

Jlexkumonnoe 3ansatue. Gusnonorns ITHC u BHC.

®usnonorusa [JTHC. Obmas xapakrepucTuka CTpoeHUS ¥ (QYHKIIMH HEPBHOW CHCTEMBI.
Heiipon, xak ctpykTypHas u ¢pynkunonanbHas enqununa [{THC. OcHoBHbIE CBOWCTBA HEHPOHOB.
OcobGenHoctu pacnpocTpaHeHus: Bo30yxaeHus. OcoOeHHOCTH Tiepefadyn BO3OYKICHHS B
cunaricax [THC. Muoroo6pasue meauaropos B [THC.



Pednexropusiii npunmun aestensHoctu HHC. Pednexropuas Teopus. CTpyKTypHBIE OCHOBBI
pednexktopHOil aesTenbHOCTH. PediekTopHas myra, ee OCHOBHbBIE 3BeHbs. Kitaccudukamms
peduiekcoB. Bpems pednekropHoit peakiuu.

Topmoxenue B [THC. B3anmooTHoOIIEHNs BO30YXIACHUS W TOPMOXKEHUS U 3HAYCHHE.
BI/II[LI U MCXAaHU3MbI TOPMOIKCHUS. COBpeMeHHOC IpeACTaBJICHUEC O MEXaHHU3MaX LCHTPAJIbHOI'O
topmokenus (.M. CeueHon).

O6mue npuHImbl KoopauHammu aestenpbHocTd [[HC. CBoiicTBa HEpBHBIX IIEHTPOB.
[TpuHIMIIBI  KOOpAWHAIIMK  Pe(ICKTOPHON JeATEIBbHOCTH: JHUBEPIeHIIMH, KOHBEPTCHIIHNH,
KOHCYHOI'O ITyTU, JOMHWHAHTBI U AP.

YactHas ¢usuonoruss I[[HC. CoBpeMeHHble TmpeACTaBiICHUS 00 WHTETPAaTUBHOU
ACATCIIbHOCTU HepBHOfI cucrteMbl. PU3HOIIOTHS CIUHHOIO Mo3Ta. Du3noorusa mpoaojaroBaToro
MO3ra 1 BapoOJIMeBa MOCTa, CPCAHCIO0 MO3ra TajlaMycCa, ruloTajiamMmyca, JINMMONYECKON CHUCTCMBI,
peTukynsapHoi ¢dopmanmu, O0a3ambHBIX TraHrmeB. Ponb  pazmmunbix  otnenoB IIHC B
MNOAACPIKAHUU MBITIICYHOT'O TOHYCA U (1)213HLIX ,I[BI/I)KGHI/If/i.

®usunonorusa BereraruBHod HepBHOHM cuctembl (BHC). O6mwumii ninan crpoenuss BHC.
AHTaroumsm wu CUHCPIru3sM OTACIIOB BHC. BereratuBHble (1)YHKI_II/II/I n TromMeocTas.
CumMnaTu4ecKuil ¥ MapacuMIIaTUUYE€CKUIl HEPBHBIC OT/IEJIbl BETETATUBHON HEPBHOW CUCTEMBI U UX
CTPYKTYypHbIE W  (PYHKIHMOHAIbHbIE OCOOEHHOCTH. (OCOOEHHOCTH pPeQIIEKTOPHOU AYyrH
BEreTaTUBHOTO peduiekca. AKcoH — peduekcel. Bucnepo-BuciepaibHble, BHUCIEPO-
COMATHYCCKHUC pe(bHeKCLI.

Physiology of the central nervous system and ANS.

Physiology of the central nervous system. General characteristics of the structure and
functions of the nervous system. A neuron as a structural and functional unit of the central nervous
system. Basic properties of neurons. Features of the propagation of excitation. Features of
excitation transmission in CNS synapses. The variety of mediators in the central nervous system.
Reflex principle of the central nervous system. Reflex theory. Structural foundations of reflex
activity. Reflex arc, its main links. Classification of reflexes. Reflex reaction time.

Inhibition in the central nervous system. The relationship of excitation and inhibition and
meaning. Types and mechanisms of braking. Modern understanding of the mechanisms of central
braking (I.M. Sechenov).

General principles of coordination of the Central Nervous System. Properties of nerve
centers. Principles of coordination of reflex activity: divergence, convergence, final path,
dominant, etc.

Private physiology of the Central nervous system. Modern ideas about the integrative
activity of the nervous system. Physiology of the spinal cord. Physiology of the medulla oblongata
and the Varolian bridge, the midbrain of the thalamus, hypothalamus, limbic system, reticular
formation, basal ganglia. The role of various departments of the central nervous system in
maintaining muscle tone and phase movements.

Physiology of the autonomic nervous system (VNS). The general plan of the structure of
the VNS. Antagonism and synergy of VNS departments. Vegetative functions and homeostasis.
Sympathetic and parasympathetic nervous divisions of the autonomic nervous system and their
structural and functional features. Features of the reflex arc of the vegetative reflex. Axon
reflexes. Viscero-visceral, viscero-somatic reflexes.

JIaboparoprnoe 3anstue. Pabota: Ormpenenenue BpeMeHM peduiekca W aHAIU3
pedaeKTOPHOM TyTH.

PaGora: PenentuBHOE 1oJie CHMHAIBHOTO pediekca.

Pabota: Bpemennas u npoctpancTBeHHas cymmarius Bo30oyxaenus B [IHC.

Pabota: [IpocTpaHcTBeHHas: cymMManus BO30YXKICHHS.

Pabota: Uppanuanus Bo30yxaeHus B [THC.

Pabora: LlentpansHoe Topmoxenue. Omnbit ['onbLa.

Pabota: MccnenoBanue peieKTOPHBIX peakivii YeIoBeKa.



Pabora: M3mMepenue apTepruaibHOTO JaBJICHUS MO ACHCTBUEM X0JI0/a.

Work: Determination of reflex time and analysis of reflex arc.

Work: The receptive field of the spinal reflex.

Work: Temporal and spatial summation of excitation in the central nervous system.
Work: Spatial summation of excitation.

Work: Irradiation of excitation in the central nervous system.

Operation: Central braking. The Goltz experience.

Work: Study of human reflex reactions.

Work: Measurement of blood pressure under the influence of cold.

Paznen 2. Pasnen 2. Yactnas ¢usmosiorus / Section 2. Private physiology
Tema 5. O0meH BemecTB v dJHepruu. Tepmoperyasinusi / Metabolism and energy.
Thermoregulation.

JlexuuonHoe 3aHsaTHe. OOMEH BEILIECTB U SHEPTUU. TepMoperysaus.

Oo6MmeH BCIICCTB U OHCPIHUM. [MTuranne. O6MeH BCHICCTB N OHCPIHUM. IInmactnueckas u
SHEPIreTUUCCKAas POJIb MUTATCIIbHBIX BCUICCTB. MCTOIII)I HU3Yy4YCHUS SHCPIreTHYCCKOIo oOmeHa B
opraanu3me. OCHOBHOM 00MeH, (haKTOpbl, BIUAIOIMIKE Ha ero BenuunHy. OOMeH OeNKOB, )KUPOB U
YIJICBOJAOB, HUX PETYJIALUA. dusunonornyeckue OCHOBBI palluOHAJIbHOI'O IMTUTAHUS. Bnusaue
KOJIMYCCTBCHHOI'O U Ka4YCCTBCHHOI'O COCTaBa IMHIIHW Ha COCTOSHHC OPraHOB H TKaHel MOJ0CTH
pra.

TepMOper'J'ISII_II/ISI. IlocTosHCTBO TEMIICPATYPhI BHyTpeHHeﬁ Cpcabl OpraHmu3Ma KakK
HE00X0IMMOE YCIIOBHE HOPMAIBLHOTO MPOTEKAHUSI METa0OIUIECKUX MPOIeccoB. TepMmoMeTpus,
TEPMOBHU3HOTpadUsI.

Metabolism and energy. Thermoregulation.

Metabolism and energy. Food. Metabolism and energy. Plastic and energy role of
nutrients. Methods of studying energy metabolism in the body. The main exchange, factors
affecting its value. The exchange of proteins, fats and carbohydrates, their regulation.
Physiological foundations of rational nutrition. The influence of quantitative and qualitative
composition of food on the state of organs and tissues of the oral cavity.

Thermoregulation. The constancy of the temperature of the internal environment of the
body as a necessary condition for the normal course of metabolic processes. Thermometry,
thermovisiography.

JlabopaTtopHoe 3ansartue. Pabota: CocraBieHne MUIIEBbIX PaIlMOHOB.
Pa6ora: Onpenenenrie ocHOBHOro oOMeHa 1o ¢hopmyne Puna u Homorpamme.
Pabota: Onpenenenre OCHOBHOTO OOMEHa IO TabIUIIaM.

Work: Preparation of food rations.

Work: Determination of the basic exchange by Reed's formula and nomogram.

Work: Definition of the main exchanae by tables.

Tema 6. ®u3uoJsiorus Bbiaeaenus / Physiology of excretion.

JlexuronHoe 3aHsTre. OU3NOIOTHS BIICTICHUS.

Opransl BoigeneHus U ux ¢GyHkuuu. OpraHbl SKCKpeLUH, UX y4acTue B MOJJAEpPKaHUN
romeoctaza. duznonorus mouku. MoueoOpa3oBaHue W ero MexaHu3Mbl. KodadduimeHTs
OUNIICHHA KPOBU U METOABI UX OIMPEACIICHUS. KOHHeHTpI/IpOBaHI/Ie MOYH, MOYCUCITYCKAHHUC.

Perynsmus nestensHocT mouek. Crnenududeckue U Hecnenupuiyeckue GyHKIIUU MOYEK.
Perynsiuust BenuuumHbl guype3a, poidb BHC wu anTuamypermueckoro ropmona. Perymsmms
BBIBCACHUSA HATpUd U KaJlud, PpoOJib aAJIbJOCTCPOHA U H&TpPIﬁ-prTH‘-IGCKOFO TOpMOHa.
DyHKIMOHANBHAS CHCTEMA, noajaepskuBaromas pH u ocmotuueckoe napiieHue. Posib opraHoB
BbIZICJICHUs B nojaepkaHuu pH kposu. Jletyuue u HeneTydre KUCIOTBHI, UX COOTHOLIEHUE U
BbIiesieHre. OCMOTHYECKOE BEILIECTBA, UX POJIb B MOAEPKAHUU OCMOTUYECKOTO JaBICHHUS.



Physiology of excretion.

Excretory organs and their functions.Organs of excretion, their participation in
maintaining homeostasis. Physiology of the kidney. Urination and its mechanisms. Coefficients
of blood purification and methods of their determination. Concentration of urine, urination.

Regulation of kidney activity. Specific and non-specific kidney functions. Regulation of
the magnitude of diuresis, the role of ANS and antidiuretic hormone. Regulation of sodium and
potassium excretion, the role of aldosterone and natriuretic hormone. A functional system that
maintains pH and osmotic pressure. The role of the excretory organs in maintaining blood pH.
Volatile and non-volatile acids, their ratio and isolation. Osmotic substances, their role in
maintaining osmotic pressure.

Tema 7. ®usnonorus kpopoodpamenusi / Physiology of blood circulation.

Jleximonnoe 3ausTie. GU3NOIOTHUS KPOBOOOPAIICHHUS.

Ou3NoNoTUs CepACYHO-COCYTUCTON cucTeMbl. ['eMomuHamuyeckass QYHKIHS cepira.
CaoiicTBa 1 ocobeHHOCTH MUOKapaa. CepiedHblil UK, ero (asbl.

CoBpemeHHOE IIpeJCcTaBiIeHHE O TMpupoie U cyOctpare apromatuu. DyHKIUA
npoBoAlel cucteMbl. Dkcrpacuctoia. [Ipenapar [1aBnoBa-Crapnunra. Y 1apHblil © MUHYTHBIN
00BveM cepama. OcoOeHHOCTH KOPOHAPHOTO KPOBOOOPAIIICHHS.

Buemnne nposBieHHs AesATeNbHOCTH cepiaua. ToHbel cepaua. CepaeyHblil TOYOK.
OU3NOIIOTUYECKUE  OCHOBBI  dJeKTpokapauorpaduu  (DiHTXOBeH, A.D. CamoiisioB).
DneKTpoKapauorpaMMa, reHe3 MOJIOKHUTENbHBIX U OTpHUIaTeabHbIX 3y0oroB OKI'. Dnexrpudeckas
och cepaua (HopMa , mpaBo- U JieBorpamma). Ananusz OKI': puTm, dacrtoTa, amIummMryia u
MPOJIOJKU-TEIbHOCTh MHTEpBasIoB DKI'.

Perynsmus nesrenpHocTH cepnua. LlentpoOexHble HepBbl cepaua. PeduextopHas u
rymMopaibHasi peryisiiust cepiaua. B3anMocBs3b 3KCTpakapaualdbHBIX W HHTPaKapAHAIbHBIX
ypoBHEH peryisaiuu. BivsHue ¢ perenTopoB MOJIOCTH pTa Ha JeSTEIbHOCTh CEPALIA.

3aKkoHbl TeMOJMHaMUKU. OCHOBHBIE MPUHUUIIBI U 3aKOHbI TeéMOJWHAMUKU. JlaBieHue
KpOBH B apTepusix M BeHax. Meronpl ero m3MepeHus. Bo3pacTHble 0COOEHHOCTH CKOPOCTH
KPOBOTOKa M Kpyroo0opoTa KpOBH, UX B3aUMOOTHOIIEHUE C JaBJICHHEM KpOBH. MexaHu3M
BO3BpaTa KpPOBU K CepALly. ApTepHalIbHbII U BEHO3HbIN IMyJbc. KiiMHMYeckas xapakTepucTuKa
churmo- u Quedorpammel. [leno kpoBu. TOHYC KPOBEHOCHBIX cocCyn0B. ba3anbHblii TOHYC.
[lenTpanbHas, nepudepuyeckas U rymMopalibHas perysuus nepu@epudeckoro COnpoTHUBICHUS
COCYJIOB.

AptepuanbHoe  JaBieHMe W ero  perynasuus.  DyHKIUOHaJIbHas  CUCTeEMa,
MOJIJIEPKUBAIOIAsl YPOBEHBb apTEPUAIBHOTO JaBieHUs. Poib COCYyTUCTBIX pedIeKCOTeHHBIX 30H
B peryisinuu kpoooOpaiieHusi. DakTopbl, ONpeaeIiolIie BEIUYUHY apTepHaIbHOTO JIaBICHUS.
CocynoasurarenbHblil eHTp. Cocynucteie pediekcoreHHble 30HbL. [Ipsimast u oOpaTHast CBS3b
CP3 ¢ cocymamu, camoperyssiust A/l

OCOOEHHOCTH PErHoOHApHOrO KpoBooOpameHus. MHUKpOIMPKyIAus. MexaHU3Mbl
nepepacnpezenenns KpoBU. (OCOOEHHOCTH JIETOYHOTO U MO3TOBOTO KpPOBOOOpAIIEHHS.
CrtpykTypa pyciia MUKPOLMPKYIAINH, QYHKIIMOHATFHOE 3HAUE€HUE €ro 3BeHbeB. OCcOOEHHOCTH
KalWUISIpHOTO KpoBOoTOKa. Jlumda, oOpasoBanue u ABmkeHue. DyHKIMOHAJIbHAs CUCTEMA,
oOecrneunBaromias mojaaep:kanue Benuunubl A/l

Physiology of blood circulation.

Physiology of the cardiovascular system. Hemodynamic function of the heart. Properties
and features of the myocardium. The cardiac cycle, its phases.

Modern understanding of the nature and substrate of automation. The function of the
conducting system. Extrasystole. Pavlov-Starling drug. The percussive and minute volume of the
heart. Features of coronary circulation.

External manifestations of the activitv of the heart. Heart tones. A heartbeat.



Physiological  foundations of electrocardiography  (Einthoven, A.F.  Samoilov).
Electrocardiogram, the genesis of positive and negative ECG waves. The electrical axis of the
heart (norm, right- and levogram). ECG analysis: rhythm, frequency, amplitude and duration of
ECG intervals.

Regulation of heart activity. Centrifugal nerves of the heart. Reflex and humoral
regulation of the heart. Interrelation of extracardial and intracardial levels of regulation. The effect
of oral cavity receptors on the activity of the heart.

Laws of hemodynamics. Basic principles and laws of hemodynamics. Blood pressure in
the arteries and veins. Methods of its measurement. Age-related features of blood flow velocity
and blood circulation, their relationship with blood pressure. The mechanism of blood return to
the heart. Arterial and venous pulse. Clinical characteristics of sphygmo- and phlebogram. Blood
depot. The tone of blood vessels. Basal tone. Central, peripheral and humoral regulation of
peripheral vascular resistance.

Blood pressure and its regulation. A functional system that maintains the blood pressure
level. The role of vascular reflexogenic zones in the regulation of circulation. Factors determining
the value of blood pressure. Vasomotor center. Vascular reflexogenic zones. Direct and feedback
of SRH with blood vessels, self-regulation of blood pressure.

Features of regional blood circulation. Microcirculation. Mechanisms of blood
redistribution. Features of pulmonary and cerebral circulation. The structure of the
microcirculation channel, the functional significance of its links. Features of capillary blood flow.
Lymph, education and movement. A functional system that ensures the maintenance of blood
pressure.

JlaboparopHoe 3ansitue. PabGorta: HaOmogenne wu rpaduueckas perucrpanus
COKpAIIeHUs Cep/ilia JIATYIIKH.

PabGora: ABToMaru3Mm cepaua, Beayllas poJib CHHYCHO-TIPEACEPAHOrO y3jia B
aBTOMAaTHU3Me cep/lla JATyIKH (onbIT ['ackenna).

Pabota: Ananu3s mpoBosieit cucteMsl cepana (onbT CTaHHMYCA).

Pabora: PedpaxTepHslii mepros cepaia U 3KCTPacHCToa.

Pa6ora: ®yHKIMOHAIBHBIE TPOOBI OLIEHKU COCTOSHUS CEP/ILIa 110 AIEKTPOKapAHOrpaMmMe.

PaGora: BausHue pasgpaxeHds — BaroCUMIATHMYECKOIO  CTBOJIa Ha  paboTy
M30JIMPOBAHHOIO CEP/ILA JIATYLIKH.

Pabora: BnusHue n30bITKa pa3InYHbIX HOHOB B Nepdy3aTe Ha pabOTy U30JIUPOBAHHOIO
cepJla JIATYIIKH.

Pabora: 3mMepeHne apTepuanbHOro JaBJICHUS Y YeIOBEKa.

Pabota: ®yHk1moHanbpHBIEC TPOOBI HA PEAKTUBHOCTH CEPJICUHO-COCYIUCTON CHCTEMBI.

Pabora: MccrnenoBanue peryasiuu KpoBooOpalieHus.

Work: Observation and graphic recording of frog heart contractions.

Work: Automatism of the heart, the leading role of the sinus-atrial node in the automatism
of the frog's heart (Gaskell's experience).

Work: Analysis of the conduction system of the heart (Stannius' experience).

Work: Refractory period of the heart and extrasystole.

Work: Functional tests for assessing the state of the heart by electrocardiogram.

Work: The effect of irritation of the vagosympathetic trunk on the work of the isolated
frog heart.

Work: The effect of an excess of various ions in perfusate on the work of an isolated frog
heart.

Work: Measurement of blood pressure in humans.

Work: Functional tests for reactivity of the cardiovascular system.

Work: Study of blood circulation regulation.



Tema 8. ®usuosorus apixanus / Physiology of respiration

JlexunoHHoOe 3aHATHE. PU3NOIOTHS IBIXAHMUS.

@usnosorus apixanus. GU3MOI0rUS BHEIIHETO JbIXaHusA. POTOBOE 1 HOCOBOE JbIXaHUE.
buomexanuka BIoxa M BbIoxa. ['a3000MeH MeEXIy OpraHu3MoM M BHeIIHeH cpenoil. OOMeH
ra3oB MEXAy KpPOBbIO M TKaHAMH. TpaHCHOPT razoB KpoBblo. Posib (OPMEHHBIX 3JIEMEHTOB U
m1a3Mel KpoBH B TpaHcniopte CO2 n O2. MexaHu3m 1epBoro Baoxa.

CoBpeMEHHOE NPEICTaBICHHE O IBIXaTEIBHOM LEHTpE. THUIBI JErOYHOIO ABIXAHMS.
JpixarenpHbiil neHTp. HepBHas u rymopanbsHas peryisnuus AbixaHus. OyHKIMOHAIbHAsA CBS3b
IIPOLIECCOB JIbIXaHUs, )KEBAHUA U TJIOTAHUS.

Physiology of respiration.

Physiology of external respiration. Oral and nasal breathing. Biomechanics of inhalation
and exhalation. Gas exchange between the body and the external environment. Exchange of gases
between blood and tissues. Transportation of gases by blood. The role of shaped elements and
blood plasma in the transport of CO2 and O2. The mechanism of the first breath.

The modern idea of the breathing center. Types of pulmonary respiration. The breathing
center. Nervous and humoral regulation of respiration. Functional relationship of the processes of
breathing, chewing and swallowing.

JIaGoparopHoe 3ansaTue. Paborta: 3aBUCUMOCTb JIETOYHON BEHTWISILIMU OT TIYyOHMHBI U
YacTOTHI JbIXaHUS U pacueT K03 Q. BEHTUIISALUH JIETKUX.

Pabora: Perynsuus npixanus.

Pabora: @yHkumoHanbHast mpoda ¢ 3a1ep>KKOU JbIXaHUS.

Pabora: BnusiHue peun Ha mapamMeTpbl BHELTHETO JIbIXaHHUS.

Work: The dependence of pulmonary ventilation on the depth and frequency of
respiration and the calculation of the coefficient of lung ventilation.

Work: Regulation of breathing.

Work: Functional test with breath retention.

Work: The influience of sneech nn the narameters nf external resniration
Tema 9. ®usnosorus kposu / Blood physiology.

JlexmonHoe 3aHsTHe. PU3NOIOTHS KPOBU.

Ilonsate xpoBH, cuctembl KpoBuU. DyHKIMM KpoBU. OCHOBHBIE KOHCTAHTHI KpPOBH.
KomnuectBo u coctaB kpoBu. I'emaTokput, miasmMa KpoBH, ee cocTaB. OcmoTudeckoe,
OHKOTHUYecKoe naBieHue. Ponb OenkoB. IloHsATHE O TUMO-, TUNEp-, U30TUYECKUX PACTBOpAX.
Peonornueckue cBoiictBa KpoBu. KpoBeTBopeHue. ODpHUTPOLMTH, HUX (U3NOIOTHUECKOE
3HayeHue. ['eMornobun kposu. ['emonus, knaccuduxanus. COD, MexaHu3M. DPUTPOIOd3 U €ro
perynsuus.

@wuszuonorus nedkonuToB. JlelikomuTel. JleiikouutapHas ¢dopmyna. OOpa3oBaHHe
neiikonutoB. darounto3. Bo3pacTHble M3MEHEHHs] FeMaTOKpUTa U JEHMKOUUTApHON (OPMYIIbI
KpoBHU. JIeHKOLUTO3 U €ro BUJIbL, JIeiiKoneHus. 3aluTHbIe (YHKIUU KPOBH (MMMYHHBIE pEaKIUH,
cBepThIBaHUE KpoBHU). [TloHsATHE 00 HMMYHUTETE.

I'pynmbel  KpOBM  Kak  MpOSBICHHS HMMYHHOW  CHEIU(UYHOCTH  OpraHu3Ma.
PasnoBugHoctn cucrem rpynmn KpoBu (ABO, pesyc-npuHamiexxHocTs). WX 3HaueHus s
aKyLIEPCKON ¥ XUPYPru4ecKor NpakTUkyu. GU3MOI0rHYeCKre OCHOBBI IIEPEIUBAHNS KPOBHU.

CeeprteiBanne KpoBu. TpomOomuThl. Ilporiecc cBepThiBaHUS KPOBU (IreMOCTa3), €ro
3HaueHue. PakTopbl, y4aCTBYIOIIME B IIPOLIECCE CBEPTHIBAHUS KPOBH (TKAHEBBIE, IUIa3MEHHBIE,
TPOMOO-, SPUTPO- U JICHKOIIUTAPHBIC), X (PYHKITMOHAIbHASI XapaKTEPUCTHKA.



[IpencraBineHre o BHEWIHEH (TKaHEBOW) M BHYTPEHHEW (KPOBSIHOM) cCHCTEMax CBEPTBHIBAHUS
KpOBH, (pa3ax CBEpThIBaHUSA KPOBH, Ipoleccax peTpakuuu u ¢puoOpuHonusa. CBepThIBarolas,
IPOTHBOCBEPTHIBAONIAs U (PUOPUHOIUTUIECKASE CHCTEMBI KPOBH.

Blood physiology.

The concept of blood, the blood system. Blood functions. The main constants of blood.
The amount and composition of blood. Hematocrit, blood plasma, its composition. Osmotic,
oncotic pressure. The role of proteins. The concept of hypo-, hyper-, isotic solutions. Rheological
properties of blood. Hematopoiesis. Erythrocytes, their physiological significance. Blood
hemoglobin. Hemolysis, classification. SOE, mechanism. Erythropoiesis and its regulation.

Physiology of leukocytes. White blood cells. Leukocyte formula. Formation of
leukocytes. Phagocytosis. Age-related changes in hematocrit and leukocyte blood formula.
Leukocytosis and its types, leukopenia. Protective functions of the blood (immune reactions,
blood clotting). The concept of immunity.

Blood groups as manifestations of the immune specificity of the body. Varieties of blood
group systems (ABO, Rh-affiliation). Their significance for obstetric and surgical practice. The
physiological basis of blood transfusion.

Blood clotting. Platelets. The process of blood clotting (hemostasis), its significance.
Factors involved in the process of blood clotting (tissue, plasma, thrombo-, erythro- and
leukocyte), their functional characteristics. An idea of the external (tissue) and internal (blood)
systems of blood clotting, the phases of blood clotting, the processes of retraction and fibrinolysis.
Coagulation, anticoagulation and fibrinolytic blood systems.

JIaGoparopHoe 3ansiThe. Pabota: Iloacuer (popMeHHBIX 371€MEHTOB KPOBH B Kamepe
I'opsiesa.

Pabora: Onpenenenue KonuyecTBa reMoriioonHa B KpoBH 110 criocody Canu.

Pabota: PacueT 1iBeTOBOTO TTOKa3aTesss KPOBH.

Pa6ora: Onpenenenne ckopoctu ocefanus 3puTporutos (COD) o [TanyeHKOBY.

Pa6ora: 3yyeHnne ocMOTHYECKONW PE3UCTEHTHOCTH 3PUTPOLIUTOB.

Pabora: Omnpenenenue rpynisl KpOBH.

Pabota: Onpenenennue CKOPOCTH CBEPTHIBAHMS KPOBH.

Work: Counting the shaped elements of blood in the Goryaev chamber.

Work: Determination of the amount of hemoglobin in the blood by the Sali method.
Work: Calculation of the color index of blood.

Work: Determination of erythrocyte sedimentation rate (ESR) by Panchenkov.
Work: Study of osmotic resistance of erythrocytes.

Work: Determination of blood type.

Work: Determination of blood clotting rate.

Tema 10. ®uznosiorus numesapenus / Physiology of digestion.

JlexunonHoe 3aHsTre. PU3NOIOTHs MUILIEBAPEHUS.

[MumeBapenue, ero 3HaueHue. Buasr u Gopmel mumeBapeHus. [I[puHIUNBI PETYIISAINN.
[MumeBoit neHTp u ero crpykrypa. Ilumesas motuBanus. dopmupoBaHue 4yBCTBa rosioja u
HacelnleHus. 3HauyeHue wuccinenoBanuii M.II. TlaBmoBa g ¢usnonoruu mNHIEBapEeHHUS.
[InieBapeHue B MOJIOCTH PTa.

[TumeBapenue B xemyake. MexaHu3M CEKpeIuu COKOB (QYHIATBHONW M MHUJIOPUYCCKUX
JKeJe3 Ha pa3IuyHble MUIIEBbIE U OTBEPracMbIe BELIECTBA. Perymsius sxeyJ04HOM CeKpeLny, ee
¢a3bl, PO TOPMOHOB.

[MumeBapenne B kumeynnke. CekpeTopHas W MOTOpHas (DYHKUIUS KHUIICYHHKA.
[TumeBapenue B 12-nepctHoi kunke. U3M0OI0THS MOIKEITYJOYHOM Kele3bl. Posib neyenu



B MIUIIEBAPEHUH, JKETYCOTeICHUU. MeXaHu3M Mepexo/ia XuMyca u3 xKenyaka B 12-Tu nepcTHyro
kuii-Ky. [TumeBapenue B kumeynuke. Jluratenbaas ynkius KKT. Mexann3mbl BcacbiBaHHS.

Physiology of digestion.

Digestion, its meaning. Types and forms of digestion. Principles of regulation. The food
center and its structure. Food motivation. Formation of feelings of hunger and satiety. The
significance of I.P. Pavlov's research for the physiology of digestion. Digestion in the oral cavity.

Digestion in the stomach. The mechanism of secretion of the juices of the fundal and
pyloric glands on various food and rejected substances. Regulation of gastric secretion, its phases,
the role of hormones.

Digestion in the intestine. Secretory and motor function of the intestine. Digestion in the
12th duodenum. Physiology of the pancreas. The role of the liver in digestion, bile secretion. The
mechanism of the transition of chyme from the stomach to the duodenum 12. Digestion in the
intestine. The motor function of the gastrointestinal tract. Suction mechanisms.

JIaGoparopHoe 3ansaTue. Pabora: [lepeBapuBanue kpaxmaia GepMEHTAMU CIIFOHBI.
Pabora: MccnenoBanue pepMEHTATHBHBIX CBOMCTB JKEITYAOYHOTO COKA.

Pabota: BiusHue keaun Ha KUPBI.

Pabora: Perucrpanus cokpameHus KUIIKA Yy JIATYIIKH.

Work: Digestion of starch by saliva enzymes.

Work: Study of the enzymatic properties of gastric juice.
Work: The effect of bile on fats.

Work: Registration of intestinal contraction in a frog.

Tema 11. ®u3nonorus cencopHbix cucteM / Physiology of sensory systems.

JlexunoHHOe 3aHsTHE. PU3HOIOTHSI CECHCOPHBIX CUCTEM.

ITonsatue cencopuoit cucremsl. [IpuHuun nestensHocTH ananuzaropos (M.II. IlaBnos).
Opransl yyBcTB. Penentopsl, kinaccugukanus, cBoiictBa. CeHcopHas (yHKLHUS MOJOCTH pTa.
[TonsiTE OpaNPHOrO aHaIU3aToOpa. 3PUTENBHBIN AHAIU3aTOp, BOCIPUATHE CBETa M LIBETA.
Crpoenne yxa. KoptueB opran. Teopum cinyxa. B3aumopeiicTBue oOpraHoB UYBCTB.
[Tponpuopenentopsl. BectuOynsapHslit annapar. BkycoBas uyBcTBUTENIbHOCTE. OOOHSHUE.

bonesasg uyBcTBUTENBHOCTB. bosb Kak omngymeHue u  coctosgHue. Hommmenmus.
AnTtuHonmuenus. GU3noJoruuecKue MeXaHu3Mbl 001 U 00e300I1MBaHNUS.

Physiology of sensory systems.

The concept of a sensory system. The principle of operation of analyzers (I.P. Pavlov).
Sense organs. Receptors, classification, properties. Sensory function of the oral cavity. The
concept of an oral analyzer. Visual analyzer, perception of light and color. The structure of the ear.
The Corti organ. Theories of hearing. Interaction of the senses. Proprioreceptors. Vestibular
apparatus. Taste sensitivity. Sense of smell.

Pain sensitivity. Pain as a sensation and condition. Nociception. Antinoception.
Physiological mechanisms of pain and analgesia.

JIaboparopHoe 3ansTue. Pabora: Onpenenenne ocTpoThl 3pEHHUS.
Pabora: AxkoMozmanus riasa.

Pabora: OmnpeneneHue mois 3peHusl.

Pabota: bunaypaibHbIi CIyX.



Pabora: Dcre3nomMeTpust KOXXU U CITU3UCTON 000JI0UKH MTOJIOCTH PTa.

Pabota: MccnenoBanue KOCTHOM U BO3AYITHOM MPOBOJAMMOCTH.

PaGora: Onpenenenne moporoB BKYCOBOW YyBCTBUTEIHHOCTH.

PabGora: MWM3yueHue COCTOSHUSA  BECTHOYISIPHOTO  aHajgM3aropa C  ITOMOIIBIO
(GyHKIMOHATBHBIX IPOO Y YETIOBEKA.

Work: Definition of visual acuity.

Work: Accommodation of the eye.

Job: Determining the field of view.

Job: Binaural hearing.

Work: Estesiometry of the skin and mucous membrane of the oral cavity.

Work: Study of bone and air conduction.

Work: Determination of taste sensitivity thresholds.

Work: Study of the condition of the vestibular analyzer with the help of functional tests in
humans.

Paznen 3. Pasnen 3. UnTerpatuBHas aesaTebHOCTH opranusma / Section 3. Integrative
activity of the body

Tema 12. ®u3nosnorus Boicuieid HepBHOIi HeaTeabHOcTH / Physiology of higher nervous
activity

JlexunoHHoe 3aHATHE. PU3HOIOTHS BBICIIEH HEPBHOM NEATEIBHOCTH.

®U3HO0I0THs OCHOBHBIX HEPBHBIX ITporeccoB. OU3HOI0TrUs KOpbl OOJIBIINX MONyILApUl
rosioBHoro Mosra. M.I1. I1aBoB — TBOpel y4eHUs O BBICIIEW HEPBHOW NESATEIBHOCTU. YUYEHHUE
[TaBoBa 00 ycnoBHBIX peduiekcax. PU3NOJOTHUECKHE MEXaHU3Mbl OOpa30BaHUS YCIOBHBIX
pedrnexcoB. CTpykTypHO-(DyHKIIMOHAIbHAs OCHOBA BPEMEHHOMN CBS3H.

SIBIIeHUs] TOPMOXKEHUSI B BBICIIEH HEPBHOW JESITEIbHOCTH. YCIOBHOE M 0€3yCIOBHOE
TOPMO>KEHHE, UX BUJbl. AHATUTUKO-CUHTETHYECKAs 1€ATEIbHOCTh KOPBI OOJBIINX MOITYIIApUH.
JluHaMu4eckuit CTepeoTHI, ero (pU3HoI0rndecKas CyuHOCTb.

N.II. I1aBy10B 0 IEPBOM U BTOPOM CUTHAIBHBIX CUCTEMAX. Y YEHHE O BTOPOU CUTHAIBHON
cu-cteMe u peueBoil pyHnkiun yenoseka. Tunbsl BH/I sxuBoTHBIX 1 uenoseka (V.I1. [TaBnoB), ux
KJIacCU(pUKalus, XapaKTepUCTHKa, MeTojabl ompeaeneHus. Temmnepamentsl (I'unmokpar),
IICUXOJIOTMYECKHE XapaKTEPUCTUKH JIMYHOCTU. 3aKOH CUJIOBBIX OTHOIIEHUN M €r0 MU3MEHEHHUS
IPU pa3IUYHbIX PYHKIIMOHAIBHBIX COCTOSHUAX opranu3ma. da3oBble sBIEHUS B KOpPE OONBIINX
NOJIyIIapUid. DKCIIEPUMEHTAJIbHBIE HEBPO3BI.

CoBpeMeHHbIE 1eKTPO(U3HOTOTHUECKUE METOUKN U3ydeHUS! PYHKIMHA KOPbI OOJIBIINX
nosymapuii Mosra. ®@uznonorus cHa. @usnonorus namsaTi. PU3N0IOrUs BHUMAHUS U PEYH.

Physiology of higher nervous activity.

Physiology of the main nervous processes. Physiology of the cerebral cortex. I.P. Pavlov
is the creator of the doctrine of higher nervous activity. Pavlov's teaching about conditioned
reflexes. Physiological mechanisms of conditioned reflexes formation. The structural and
functional basis of time communication.

Phenomena of inhibition in higher nervous activity. Conditional and unconditional
braking, their types. Analytical and synthetic activity of the cerebral cortex. Dynamic stereotype,
its physiological essence.

I.P. Pavlov on the first and second signaling systems. The doctrine of the second signal
system and the human speech function. Types of GNI of animals and humans (1.P. Pavlov), their
classification, characteristics, methods of determination. Temperaments



(Hippocrates), psychological characteristics of a person. The law of power relations and its
changes in various functional states of the body. Phase phenomena in the cerebral cortex.
Experimental neuroses.

Modern electrophysiological methods for studying the functions of the cerebral cortex.
Sleep physiology. Physiology of memory. Physiology of attention and speech.

JIaboparopHoe 3ansitue. PaGota: BripaboTka M yracaHue yCIOBHOTO BETETaTUBHOTO
3paukoBOro pediekca Ha 3BOHOK Y YEIIOBEKa.

Pabora: Onpenencarne o6beMa KPaTKOBPEMEHHOM CITyXOBOW MaMSTH Y YETIOBEKa.

PaGora: CBsi3b pEaKTUBHOCTH C JUYHOCTHBIMHU Y€PTAMU: SKCTPaBEPCUECH, HHTpaBepCHEH
Y HEHPOTU3MOM.

Work: Development and extinction of the conditioned vegetative pupillary reflex to a call
in a person.

Work: Determination of the volume of short-term auditory memory in humans.

Work: The relationship of reactivity with personality traits: extraversion, introversion and
neuroticism.

Tema 13. @u3nosoru4ecKue OCHOBBI NCUXHYecKHX (pyHknmii yesoBeka / Physiological
foundations of human mental functions

JlekunoHHoe 3aHsATHe. PU3NOIOrMUECKUEe OCHOBBI ICUXUYECKUX (PYHKIUI YelloBeKa.

[lenenanpaBiaeHHOE MTOBEACHUE.

[IpucnocobneHne opraHu3Ma K pa3aIMuHbIM YCIOBHUSIM CYILIECTBOBAHUS.

OcHOBBI TOBEIECHUS M IIEJI€HANPABIECHHOW JeATenbHOCTH. OCHOBBI TOBEIACHUS U
LICJICHAIIPABJIICHHON JIEATEIIbHOCTH. Y3JI0BBIE MEXaHU3Mbl caMoperyisinuu. CHCTeMOreHes3
(AHOXMH), CTPYKTYypa (YHKIIMOHAIbHON CUCTEMBI, UHTErpaTuBHas AesrensHocTh [THC.

Physiological foundations of human mental functions.

Purposeful behavior.

Adaptation of the organism to various conditions of existence.

Fundamentals of behavior and purposeful activity. Fundamentals of behavior and
purposeful activity. Nodal mechanisms of self-regulation. Systemogenesis (Anokhin), the

structure of the functional svstem. intearative activitv of the central nervoluis svstem.
JIaboparopHoe 3ansTHe. Pabora: BnusHue nenu Ha pe3ynbTaT AeATeIbHOCTH.

Pa6ora: Onpenenenre ycTONYMBOCTU U MEPEKITIOYAEMOCTH MPOU3BOJIBHOTO BHUMAHUS.
Pabora: Onenka paboTOCIIOCOOHOCTH UYeJIOBEKA MPH BBIMOJIHEHUH PabOThI, TpeOyromIeit
BHUMAaHHSI.

Work: The impact of the goal on the result of activity.

Work: Determination of stability and switchability of arbitrary attention.

Job: Assessment of a person's working capacity when performing work that requires
attention.



5. Educational technologies

To implement the competence-based approach in the study of the discipline (module),
extensive use of active and interactive methods of conducting classes in the educational process is
provided:

CocTaBHBIMU dJIEMEHTAMU 06p330BaTeHBHHX TEXHOJIOTUH SABJISTIOTCS:

JEKIOUNU — JJI1 H3JI0KCHHSA HOBOI'O MaT€pualla TaKXKC HCIIOJIB3YCTCA HHTCpPAKTHBHAs
q)opMa MMPOBCACHUA 3aHATHA, A UMCHHO — 06CY)KII€HI/I€ AKTYaJIbHBIX HAYYHO- UCCIICOBATCIILCKUX
pa60T 10 (1)I/I3I/IOJ'IOFI/I‘IGCKI/IM OCHOBAaM 3JI0pOBOI'o OpraHu3sma,

J1a60paT0prle 3aHATUSA — B XOJA€ MHTCPAKTUBHBIX 3aHSTUU IMPOBOAUTCA 06C}’)KI[€HI/IC u
pa300p KOHKPETHBIX (U3MOJOTUYECKHX CHUTYallMd M JIUCKYCCHM, C IIeNbl0 (HOPMUPOBAHUS
(U3HOIOTHYECKOTO MBIIIUICHUS;

IIPUMCHCHHEC MyanPIMeI[HﬁHbIX CpCacCTB (HpOGKTOpBI) — JJI1 ITOBBIIICHHSA Kade€CTBa
BOCIIPHUATHUS U3y4a€MOI'0 MaTepHaia.

The constituent elements of educational technologies are:

lectures — an interactive form of the lesson is also used to present new material, namely, a
discussion of current research papers on the physiological foundations of a healthy body;

laboratory classes — during interactive classes, discussion and analysis of specific
physiological situations and discussions are conducted in order to form physiological thinking;

the use of multimedia tools (projectors) — to improve the quality of perception of the
studied material.

6. Forms of control and types of evaluation materials for the discipline (module)
Intermediate attestation - evaluation of intermediate and final results of training in the discipline
(module).

6.1. Sample list of questions for the credit test

He npeaycmorpeno/Not provided

6.2. Sample list of questions for the examination

1. The subject and tasks of physiology, its purpose in medicine.

2. Basics of structure of all substances: an atom, a molecule, a nucleus, an electron, a
proton, a neutron, an ion.

3. Structure of an ion. Examples of ions, most widely distributed in an organism. Rules of
their chemical formulas writing.

4. The mechanism of ions association into molecules. Bases and acids.

5. Strong and weak acids and bases of an organism. Exchange reactions. A
hydrocarbonate buffer.

6. Acidic and basic properties of solutions. Antagonism of acids and bases. Acids and
bases, most widely distributed in an organism.

7. A hydrocarbonate buffer, its properties. Interaction of a hydrocarbonate buffer with
lungs and kidneys activity. Organism’s different fluids pH.

8. Electric field properties. The electric current. Ohm's law.

9. Notions of potential difference, electric resistance and conductor. Conducting
properties of different tissues and fluids of an organism.

10. Conditions (some) are necessary to create an electric current. Can there be a conductor
without an electric current? Can there be an electric current without a conductor? Can there be an
electric current without potential difference? Can there be potential difference without an electric
current?

11. What main questions the physiology answers? Examples. The concept of



homeostasis. Fluctuation of homeostatic constants.

12. General description of two main organism’s regulatory mechanisms and their levels.

13. Notions of irritability and excitability. Rest potential, condition of membrane pumps
and channelsin it.

14. Kinds of passive transport. Membrane pumps and channels, comparative analysis.

15. Action potential, its curve and condition of membrane pumps and channels in it
different phases.

16. Action potential, its phases and duration. Condition of membrane pumps and channels
in different phases of action potential.

17. Depolarization. Local currents and its importance for a process of depolarization.

18. Re- and hyperpolarization.

19. A curve of an action potential. A notion of a threshold.

20. Total and local action potentials. Stimulus types classifications. Rheobase and
chronaxy.

21. The laws of ““all or nothing” and of “force”.

22. Differences between 3 groups of muscles. The structure of a sarcomere.

23. Muscle cell, its specific organelles, sarcomere.

24. Tetanus, its types and mechanisms.

25. Plasticity / elasticity, isometry / isotony contraction in different types of muscles.

26. Motor unit of a muscle, the structure of a sarcomere. The modern theory of a muscle
contraction.

27. The work of a sarcomere. Description of phases of a single muscle contraction, its
myogram.

28. Energetics of a muscle contraction.

29. Theories of fatigue. Investigating a central theory of fatigue in a practical work.

30. Synapses, their classifications. Structure of a chemical neuro-muscular synapse,
principles of its working.

31. Differences between chemo- and electroexcited channels (membranes).

32. Comparative characteristics of excitation spreading along a synapse and a nerve fiber.

33. Laws of conduct. Morphology of myelin sheath (origin, nodes of Ranvier).

34. Basic functional units of a neuron and their role.

35. The history of reflexes theory creation. Reflex, reflex arc.

36. Anatomical and functional characteristics of afferent neurons. Bell-Magendie
experiment.

37. Classifications of receptors. Examples.

38. Classifications of reflexes. Examples.

39. Classifications of reflexes by intercalary element, effectors and purposefulness.
Examples.

40. Minimal scheme of reflex description, own-named reflexes. Examples.

41. General description of regulatory mechanisms and their levels in a body.

42. Humoral regulation and it levels. A notion of a hormone, examples. APUD-system.

43. Nervous regulation and its levels. Notions of sympathetic, parasympathetic and
metasympathetic nervous systems.

44. Comparison characteristic of somatic and vegetative nervous systems and their
reflexes arcs.



45. Somatic, sympathetic and parasympathetic reflexes arcs. Examples of such reflexes.

46. Receptors and mediators of somatic and vegetative reflexes arcs on their moto- and
effector elements.

47. Segmental-metameric principle of somatic innervation. Diffuse location of vegetative
fibers.

48. Functional differences between somatic and vegetative nervous systems and their
reflexes arcs. Somatic nervous system voluntariness. Examples of somatovegetative reactions.

49. Comparison characteristic of sympathetic and parasympathetic nervous systems.
Their reflexes arcs, receptors and mediators.

50. Main sympathetic and parasympathetic centers.

51. Functional differences between sympathetic and parasympathetic nervous systems.
Examples of their antagonistic relationship reactions.

52. Antagonistic relationship of sympathetic and parasympathetic nervous systems. Their
influence on various organs.

53. Sympathetic and parasympathetic influences on different organs. Examples of such
reflexes.

54. Concepts of both antagonism and synergism relations between vegetative nervous
system parts. Examples.

55. Respiration and its stages.

56. Transpulmonary pressure, its formation and significance. Other forces influencing on
lungs excursion.

57. The mechanism of quite in- and exhalation.

58. Aero-hematic barrier, surfactant. Their significance for breathing.

59. A content of gases in different environments: atmospheric and alveolar air, arterial
and venous blood.

60. Gases transport substances (forms of gases transport). Gas exchange reactions at
lung’s level.

61. Gases transport substances (forms of gases transport). Gas exchange reactions in
tissues.

62. Three types of a cardiac muscle cells. Cardiac conductive system.

63. Specific properties of the cardiac muscle, mechanisms of this features.

64. Cardiomyocyte action potential, its differences from an action potential of a skeletal
muscle cell.

65. Long refractoriness of a cardiac muscle and its mechanism. Mechanism of diastolic
depolarization.

66. Heart as a functional syncytium, work according to the principle "all or nothing".

67. Phases of the cardiac cycle.

68. Mechanical functioning of the heart. Mechanical cardiogram. Phases of cardiac cycle
and their durations.

69. Atrial cycle. Frank-Starling law.

70. Ventricular cycle. Its phases and their purposefulness.

71. Cardiac volumes.

72. Levels and mechanisms of cardiac activity regulation. General description.

73. Intra- and extracellular mechanisms of cardiac activity regulation.

74. Intracardiac reflexes. Intracardiac humoral regulation.

75. Vegetative regulation of a heart.

76. Extracardiac humoral regulation. It differences from an intracardiac one.

77. Different extrareflexes on a heart activity.

78. Vascular reflexogenic zones. Influences on a heart activity from other



organs. Brain cortex regulation of a heart work.

79. Influences on a heart activity by changes in plasma of electrolytes content. Its clinical
significance.

80. Notion of "blood system". Main blood functions.

81. Peripheral blood. Total amount of blood. Circulating blood volume and its
calculating.

82. Hematocrit. Serum and its clinical importance.

83. Values of a general blood test. Basic parameters of biochemical blood test.

84. Osmotic pressure, colloid-osmotic pressure. Iso-, hypo- and hypertonic solutions.
Physiological solutions.

85. Specific functions of electrolytes.

86. Blood total calcium, hyper- and hypocalcemia.

87. Hydrocarbonate anion and its role in blood pH regulation.

88. Gamble rule and its clinical relevance.

89. Blood pH and its regulation (three main organism’s systems). Acidosis and alkalosis.

90. Types of blood proteins and their common functions. Oncotic blood pressure.

91. Blood proteins specific functions.

92. Erythrocytes. Hemoglobin. Its physiological and pathological compounds.

93. Carboxyhaemoglobin. First aid after carbon monoxide poisoning. Methaemoglobin.

94. Color indicator. Hemolysis and its types.

95. Erythrocyte sedimentation rate. Suspension stability of blood and its mechanism.
Laboratory clinical importance of its determination.

96. General information on digestion. Nutrients groups, their examples.

97. The concept of digestion enzyme, its difference from hormone. Examples.

98. Some main types of digestion. Parietal digestion, its advantages.

99. Digestion in the oral cavity.

100. Gastric glands, composition of gastric juice and its enzymes functions.

101. Significance of HCI.

102. Gastric functions (major and minor).

103. Composition of pancreatic juice, its enzymes and their functions.

104. Functions of the bile.

105. Digestion in the small intestine and the large intestine. Classification of colonic
microflora, usefulness of symbiotic one.

106. Theories of hunger and thirst. Neural and humoral mechanisms of their both
formations. True thirst (hunger) and false thirst (hunger).

107. Blood groups. ABO-system. Method of blood groups determination.

108. Agglutination. The rules of blood transfusion. Pre-transfusion tests.

109. Landsteiner’s rule. Ottenberg’s principles.

110. Hazards of blood transfusion and their symptoms.

111. Rh-system. Haemolytic Disease of the New Borns and another reasons of
Rh-conflict.

112. Hemostasis. Thrombocytic clotting, its mechanism and steps.

113. Plasmic coagulation, its phases and a scheme. Plasmic coagulation factors.

114. The formation of prothrombinase, thrombin, fibrin. Fibrinolysis.

115. Exogenic factors of blood coagulation increasing and decreasing.

116. Urine content. Features of the structure and blood supply of a nephron.

117. The theory of urine formation. Glomerular filtration.

118. The theory of urine formation. Reabsorption in kidneys.

119. The theory of urine formation. Secretion in nephrons.



6.3. Suggested themes of term papers (projects)
He npenycmorpeno/Not provided

6.4. Suggested themes of term projects
He npenycmorpeno/Not provided

6.5. Suggested topics of calculation and graphic works
He npeaycmorpeno/Not provided

7. Educational, methodological, informational and software support of the discipline

(module)

The electronic catalog and electronic information resources provided by the scientific
library of the FSBEI of HE "I. N. Ulianov Chuvash State University" are available at the link
http://library.chuvsu.ru/

7.1. Regulatory documents, standards and rules

He npenycmoTpeno/

Not provided

7.2. Recommended basic educational and methodological literature

No item

Name

1

7.3. Recommended supplementary educational and methodological literature

No item

Name

1

7.4. List of resources of the "Internet" information and telecommunication network

Ne item Name Link to the resource

1 «IPRBooks» http://iprbookshop.ru

2 «tOpaiit» http://www.biblio-online.ru

3 «JIaHb» http://e.lanbook.com
DNeKTpOHHO-OUOIMOTEeUHAS cucreMa "

4 IPRBOOKS. http://iprbookshop.ru

5 East View. http://dlib.eastview.com
Hayunas JNEKTPOHHAs O6ubanoreka el

6 eLIBRARY.RU. http://elibrary.ru/
Hayunas AJIEKTPOHHAS 6ubnuoreka ) .
(KrGepJIeHIHKD. http://cyberleninka.ru/

8 «Consilium Medicumy. http://www.con-med.ru/magazines/

9 Caiit xadenpsl HopmanbHO# ¢usnonorun  |http://chebfiziolog.ru/

10 OBC «KoHCYNbTaHT CTyI€HTA. DIIEKTPOHHAs http://www.studmedlib.ru

OMOIMOTEKAa METUITMHCKOTO BY3a»

7.5. Software, professional databases, information and reference systems, electronic
educational resources and electronic library systems




Software, professional databases, information and reference systems provided by the
Informatization Department of the FSBEI of HE "I.N. Ulianov Chuvash State University" are
available for download at the link http://ui.chuvsu.ru //. The Unified Register of Russian programs
for electronic computers and databases, including freely distributed ones, is available at the link
reestr.minsvyaz.ru/reestr /.

7.5.1. Licensed and freely distributed software

Microsoft Windows operating System and/or Unix-like operating system and/or mobile
operating system;

Office software packages:

Microsoft Office and/or LibreOffice

and (or) OpenOffice and (or) analogues;

Browsers, including Yandex.Browser.

List of software:

7.5.2. Lists of professional databases and (or) information reference systems and (or)
electronic library systems and (or) electronic educational resources

8. Material and technical support of the discipline

Classrooms for lecture-type classes in the discipline are equipped with a teacher's
automated workplace consisting of: a personal computer/laptop, multimedia equipment with a
screen and (or) SMART interactive whiteboard/SMART TV.

The premises for students' independent work are equipped with computer equipment
enabling to connect to the Internet and provide access to the electronic information and
educational environment of the FSBEI of HE "1.N. Ulianov Chuvash State University",

Brief description and characteristics of the composition of installations,
Ne item | Lesson type measuring and diagnostic equipment, computer equipment and
experimental automation tools




9. Means of adapting the discipline teaching to the needs of persons with physical conditions

If necessary, persons with physical conditions can be offered one of the following options
for perceiving information, taking into account their individual psychophysical characteristics:

1) using e-learning and distance learning technologies.

2) using special equipment (enginery) and software in accordance with the students'
health restrictions in the Training Centers for Persons with Disabilities and Physical Conditions
(hereinafter referred to as special needs) available at the university.

In the course of training, if necessary, the following conditions are provided for persons
with visual, hearing and musculoskeletal disorders:

- for persons with visual impairments: educational and methodological materials in
printed form in enlarged font; in the form of an electronic document; in the form of an audio file
(conversion of educational materials into audio format); in printed form in Braille; individual
consultations involving a tactile interpreter; individual assignments and consultations.

- for people with hearing impairments: educational and methodological materials in
printed form; in the form of an electronic document; video materials with subtitles; individual
consultations involving a sign language interpreter; individual assignments and consultations.

- for persons with disorders of the musculoskeletal system: educational and
methodological materials in printed form; in the form of an electronic document; in the form of an
audio file; individual assignments and consultations.

10. Guidelines for students to perform independent work

The purpose of the student's independent work (IW) is to consolidate the theoretical
knowledge gained and to acquire practical skills in using and performing research of algorithms
and data structures when designing application software programs. IW includes independent
study of educational issues, preparation for laboratory classes, performing calculation and graphic
work, preparation for a test and an exam.

The list of questions and tasks for independent work to prepare for laboratory classes is
given in the corresponding methodological instructive regulations in the description of each
laboratory work.

The list of questions and tasks for independent work to carry out calculation and graphic
work is given in the relevant methodological instructive regulations.

Hucuunnuna «HopmaneHas pusnosorus» mo3BojseT NPUBUTH 00yJaroIIMMCS HaBBIKH
npuMeHeHHUs 0a30BbIX (DPM3MONOTHYECKUX 3HAHWM NI aHanmu3a (PU3HOIOTHYECKUX IMPOIECCOB.
[ToaTomy oGyuaromiecs JOJIKHBI ONUPAThCs, B OCHOBHOM, Ha 3HAHUS U YMEHUS, MTOJIy4YeHHbIE Ha
JIEKIIMOHHBIX M JTAOOPAaTOPHBIX 3aHATHUAX. DTO JaeT HeoOXOIMMBbIM 0a3uc [y JanbHeHIero
yrayOJIeHHOro  M3y4deHus Jpyrux aucuuiuinH. OJHako 3TH  3HaHUS  HEO0OXO0JIUMO
AKTUBHU3UPOBATh.

@DopMbI CaMOCTOATENBHBIX PA0OT 00YJAIOIUXCS, TPENYCMOTPEHHbBIE TUCIIUITIIMHOMN:

* [TonroroBka k 1a00paTOPHBIM 3aHATHUSM;

» CaMOCTOSITENbHOE U3yUEeHHE YIEOHBIX BOIIPOCOB;

* [ToaroroBka K 3K3aMeHy.

Jlisi caMOoCTOATENbHON MOJArOTOBKU K Ja0OpaTOPHBIM 3aHATHSIM, M3Y4EHUS Yy4eOHBIX
BOIIPOCOB, MTOJATOTOBKH K 3K3aMEHY MOKHO PEKOMEH0BATH CIIEIYIOIINE HCTOUHUKH:



* KOHCTIEKTBHI JICKIIUH U MaTepuaibl 1JaOOpaTOPHBIX 3aHATHH;

* yueOHYI0 JIUTEPATypy COOTBETCTBYIOLIETO IPOPUIIS.

[IpenoaBaTens B Hauase YTeHUs Kypca HHPpOpMUpyeT oOydaronmxcs o popmax, BUgax
U COAEpKaHUU CAMOCTOSITEIbHOM pPa0OThl, pPa3bsACHAET TpeOOBAaHUSA, NPEABSABISIEMbIE K
pe3yJibTaTaM CaMOCTOSTEIbHOM paboThl, a Takke (OPMBI U METOIbI KOHTPOJIS U KPUTEPUU
OLICHKH.

The discipline "Normal physiology" allows students to instill the skills of applying basic
physiological knowledge to analyze physiological processes. Therefore, students should rely
mainly on the knowledge and skills acquired during lectures and laboratory classes. This provides
the necessary basis for further in-depth study of other disciplines. However, this knowledge needs
to be activated.

Forms of independent work of students provided by the discipline:

* Preparation for laboratory classes;

* Independent study of educational issues;

* Preparation for the exam.

For independent preparation for laboratory classes, study of educational issues,
preparation for the exam, the following sources can be recommended:

* lecture notes and materials of laboratory classes;

» educational literature of the relevant profile.

At the beginning of the course, the teacher informs students about the forms, types and
content of independent work, explains the requirements for the results of independent work, as
well as forms and methods of control and evaluation criteria.

11. Methodological instructive regulations for students studying the discipline (module)

JIaGoparopHble pabOThI MPEICTABISAIOT OJHY U3 (POPM OCBOCHHS TEOPETUUECKOTO

MaTepuasa ¢ OJHOBPEMEHHbIM (POPMUPOBAHUEM ITPAKTUUYECKUX HABBIKOB B H3ydaeMOMH

JTUCITUTLINHE.

Haznauenue nabopatopHsix paboT — yriyosieHue mpopadoTKU TEOPETUIECKOTO

Matepuana, GopMHUpoOBaHUE MPAKTUYECKUX HABBIKOB MyTEM PETyIIpPHON U

TUTAHOMEPHOH CaMOCTOSITETTFHON paObOThl 00yJaroIuXcs Ha MPOTSHKEHUH BCETO Kypca.

[Iporiecc moaroToBKM K 1a00paTOpHBIM paboTaM BKIIOYAET W3YYEHHE HOPMATHUBHO-
MPaBOBBIX JOKYMEHTOB, 00s3aTEIILHON U JOTOTHUTEIBHON JTUTEPATYPHI 11O

paccmarpuBaeMoMy Bompocy. HemocpencTBeHHOe poBeieHre 1a00paTopHOil paboThI

MpeIoaraer:

- U3y4YeHHE TeOPETUIECKOr0 MaTepuana mo Teme 1abopatopHoit paboThI (110

BOIIPOCAM M3y4aeMOM TEMBI);

- BBITIOJIHEHUE HEOOXOAMMBIX PACUETOB M SKCIIEPUMEHTOB;

- ohopmIieHHME OTYETA C 3aMOTHEHUEM HEOOXOIUMBIX TabJIHUIl, TOCTPOSHUEM

rpaduKoB, MOATOTOBKOM BBIBOJIOB IO MPOICTAaHHBIM YKCIIEPUMEHTaM U TEOPETUYECKUM

pacueram;

- 110 KaX/10¥ TabopaTopHO paboTe MPOBOAUTCS KOHTPOJIb: MPOBEPSETCS

coJiep)KaHuE OTYeTa, TPOBEPSETCS] YCBOCHUE TEOpETHUECKOro MaTepraia. KoHTpob

YCBOGHUS TEOPETUUECKOT0 MaTepraa SBIIeTCS WHANBUIYAIbHBIM.

Laboratory work is one of the forms of mastering theoretical
material with the simultaneous formation of practical skills in
the discipline being studied.



The purpose of laboratory work is to deepen the study of theoretical

material, the formation of practical skills through regular and

systematic independent work of students throughout the course.

The process of preparation for laboratory work includes the study of regulatory
documents, mandatory and additional literature on

the issue under consideration. Direct laboratory work

involves:

- study of theoretical material on the topic of laboratory work (on

the issues of the topic under study);

- performing the necessary calculations and experiments;

- preparation of a report with filling in the necessary tables,

plotting, drawing conclusions on the experiments and theoretical

calculations;

- control is carried out for each laboratory work:

the content of the report is checked, the assimilation of theoretical material is checked.
The control

of the assimilation of theoretical material is individual.

11.1. Methodological instructive regulations for preparing for seminar-type classes

He npenycmoTtpeno /
Not provided

11.2. Methodological instructive regulations for preparing for an examination

The exam aims to assess the development of competencies by students for a certain
course: the theoretical knowledge gained, their strength, the development of logical and creative
thinking, the acquisition of independent work skills, the ability to analyze and synthesize the
knowledge gained and to put into practice the solution of practical problems. The exam is
conducted on tickets approved by the head of the department. The exam ticket includes two
questions and a task(s). The wording of the questions coincides with the wording of the list of
questions brought to the attention of students one month before the examination session. In the
process of preparing for the exam, a pre-examination consultation is conducted for all study
groups. The result of the exam is expressed by the assessment “excellent”, "good", "satisfactory".
In order to clarify the assessment, the examiner may ask several additional questions that do not
go beyond the requirements of the discipline's work program (module). An additional question
means a question that is not related to the subject of the ticket issues. An additional question, as
well as the main questions of the ticket, requires a detailed answer. In addition, the teacher can ask
a number of clarifying and leading questions related to the subject of the main questions of the
examination ticket. The number of clarifying and leading questions is unlimited. A student who
has completed in full the tasks provided for in the work program of the discipline (module) is
allowed to take the exam. In case of missing any types of training sessions for valid or
disrespectful reasons, the student independently performs and submits for verification in writing
general or individual tasks determined by the teacher. The theoretical course exam takes place
orally or in writing (determined by the teacher) on the basis of a list of questions that reflect the
content of the current work program of the discipline. Students are recommended to: - prepare for
the exam by carefully reading all the exam questions; - make a plan of the answer to each
question, highlighting the key points of the material; - after studying a few questions, discuss them
with classmates. The answer must be reasoned. The results of the exam are evaluated with the
mark "excellent"”, "good", "satisfactory" or "unsatisfactory".

11.3. Methodological instructive regulations for preparing for a test



He npenycmotpeno /
Not provided

11.4. Methodological instructive regulations for performing computational and graphical

He npenycmotpeno /
Not provided

11.5. Methodological instructive regulations for performing a control work

He npenycmotpeno /
Not provided

11.6. Methodological instructive regulations for performing a course work (project)

He npenycmoTtpeno /
Not provided
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