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1. Mecto pucyuninHsbl B cTpyktype OITIOII

HOuctunmaa 51.0.19 HopmarnbHast GU3H0IOrHst OTHOCUTCS K 00s13aTesIbHOM uacTy 00pa3oBaTelbHOU

IIPOrpaMMBl.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

bubauoepaguueckue pecypcnl,

resources, medical and

CumyayuoHHble
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OIIK-10: Cnocober |OIIK-10.1: cocmagasem u OIIK-10.1: Onpoc
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npogeccuoHanbHbIX 3a0au

OIIK-5.2:

To evaluate morphofunctional,
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functional diagnostics in solving

professional tasks.
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OIIK-5.3: 3Haem npuHyunbl
¢yHKYyuOHUpOBAHUS cucmeM

Op2aHos.

Know the principles of
functioning of organ systems.

3. CTpyKTypa U cojep>kaHHe AUCIUILIUHbI

3.1 TpyA0eMKOCTb AUCLUII/IUHBI

OYHas
O01yasi TPy/10eMKOCTB, 3.€. 9
Yacos o yueGHOMY I/IaHY 324
B TOM 4HUC/Ie
ay/JUTOpHbIE 3aHATHA (KOHTaKTHasi padoTa):
- 3aHATHUS JIEKIIHOHHOT'0 THIA 60
- 3aHATHSA CEMHUHAPCKOro THIA (MpaKTHYeCcKUe 3aHATHS / 1abopaTopHbIe padoThI) 60
- KCP 3
caMocTosATe/IbHasA padoTa 165
IIpome)xyTouHasi aTTecTalis 36

JK3aMeH, 3aUéT

3.2. CozepxaHWe JUCLUIIIMHbI
(cmpykmypupoeaHHoe no memam (paszdenam) C yKazaHueM OmMee0eHHO20 HA HUX Ko/auuecmeda

axkademuuecKux udacog U 8uobl yuebHbIX 3aHamutl)

HaumeHoBaHHe pa3jesoB ¥ TeM AUCLIUIUIMHBIL Bcero B TOM YHCIIe
(uacer)
KonrakTHas pabota (paboTa BO
B3aUMO/IeIICTBUM C NperioiaBaTesieM),
Yackl U3 HUX
3aHaTHS CamocrosiTenbHast
CeMHHapCKOro pagota
3aHaTus THNA o6yuarowyerocs,
JIEKLJMOHHOTO | (MpakTHueckue | Bcero qackl
THUMa 3aHsATHs/Tabopa
TOpHbIe
paboThbI), Uacel
0 0 0 0 0
¢ ¢ ¢ o) o)
0 0 0 0 0
Topic 1 Subject and tasks of physiology. Basic ideas about physiological 19 4 4 8 1
processes
Topic 2 Physiology of excitable tissues 26 8 7 15 11
Topic 3 Physiology of muscle contraction 24 7 6 13 11
Topic 4 General physiology of the central nervous system 32 6 6 12 20
Topic 5 Nervous and hormonal regulation of autonomic functions 38 7 7 14 24
Topic 6 Physiology of blood system. Blood circulation 38 7 9 16 22
Topic 7 Physiology of respiration 36 7 7 14 22
Topic 8 Di ion. P f ition, li in th
oplc.8 igestion. Processes of nutrition, metabolism and energy in the 36 7 7 14 2
organism




Topic 9 Interaction between organism and environment 36 7 ‘ 7 ‘ 14 ‘ 22
ArtTtectauus 36

KCP 3 3

HWTtoro 324 60 ‘ 60 123 165

Contents of sections and topics of the discipline

Tema 1 ITpeameT u 3amaun ¢pusuosaoruyd. OCHOBHEIE MpeJcTaB/ieHurs 0 hU3NoIornueckrx npoteccax/Topic 1
Subject and tasks of physiology. Basic ideas about physiological processes

Tema 2 ®usnosnorus Bo30yauMbIx TKaHel/Topic 2 Physiology of excitable tissues

Tewma 3 dusnonorus MeiieuHoro cokpaijeHus/Topic 3 Physiology of muscle contraction

Tema 4 O611as ¢hu3non0THs HieHTpanbHON HepBHOU crcTeMbl/Topic 4 General physiology of the central nervous
system

Tema 5 HepBHast 1 ropMOHa/ibHast pery/siius BereTaTuBHbIX GyHKIMH/ Topic 5 Nervous and hormonal
regulation of autonomic functions

Tema 6 dusnonorus cuctembl KpoBu. KporoobOpatenue/Topic 6 Physiology of blood system. Blood circulation
Tema 7 ®usuonorus apixanus/Topic 7 Physiology of respiration

Tema 8 TTuieBapenue. ITporieccebl MUTaHKsl, 0OMeHa BEIeCTB U SHepryu B opranusme/Topic 8 Digestion.
Processes of nutrition, metabolism and energy in the organism

Tema 9 B3aumoieticTBie opraHu3Ma U okpy»katoiijeit cpesibl/Topic 9 Interaction between organism and
environment

4. YueOHO-MeToANUYeCKOe o0ecrieyeHHe CaMOCTOSITe/TbHOW PadoThI 00yJarouxcst

CamocrosiTenibHasi paboTa 0OyuaroL[UXcsl BK/IIOUaeT B ceDdsi MOATOTOBKY K KOHTPOJIHBIM BOITPOCAM U
3a[jaHUsIM JIJIsl TeKYLero KOHTPOJIsi U MPOMEXYTOUHOW aTTeCTaliud IO UTOraM OCBOEHMS JUCLIATIIUHEI
NpYUBeJIeHHBIM B I1. 5.

[nist obecrieueHUs1 CaMOCTOSITE/TBHOM PabOTHI 00yUarOLUXCS UCTIONB3YHOTCS:
OneKTpOoHHBIE KYPChI, CO3/lJaHHbIE B CICTeMe 3/1eKTpOHHOTo o0yuenuss HHI'Y:

HopwmanbHas dusuosnorus, https://e-learning.unn.ru/course/view.php?id=4247.

WHble yueOHO-MeTOAUUECKHE MaTepHaJIbI;

1. Oeproruna A. B. Snektpodusronorus. Pu3nosnorus Bo30y UMbBIX TKaHeH : yueOHO-MeToJuuecKoe
nocobue / [leproruna A. B.,I1Tabanuu M. A. - Hwkuuii Hoeropoga : HHI'Y um. H. U. Jlob6aueBckoro,
2020. - 80 c. - PekoMeHZI0BaHO METOANUECKON KOMUCCHeH VIHCTUTYTa OMO/IOTHU U OMOMeIUIIUHBI [1Is]
crygentoB HHI'Y, obyuatoiiyxcs no HarpasaeHuto 06.03.01 «buosorusi», 05.03.06 «3konorus u
npyUpo/ornosib3oBaHue», 31.05.03 «Cromarosnorusi», 31.05.01 «JleuebHoe feno», 30.05.01
«MeauiHcKast 6uoxumus», 30.05.02 «MeguiuHcKas 6uodusmka», 30.05.03 «MeauiMHCKast
KubepHeTHKa». - BUbMOrp.: AOCTyMHa B KapTouKe KHUTH, Ha caiite DBC JlaHb. - KHura u3
kotekumy HHI'Y uM. H. U. Jlob6aueBckoro - MeguiuHa. https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=783230&idb=0

2. labanmuHa Muxaun AnekcaHipoBrd. @U3N0I0rysi KpoBH : yueOHO-MeToindYecKoe mocobue / M. A.
[ITa6amuH, C. B. Konbinosa, A. B. Jeptoruxa ; HHI'Y um. H. W. JlobaueBckoro, IHCTUTYT OMOJIOTHH
1 ouomeauivHbl, Kadeapa dusnonoruu v aHatomuu. - Hwkanii Hosropog, : M3a-so HHI'Y, 2019. -
27 c. - TeKCT : 3/IeKTPOHHBIMN. https://e-lib.unn.ru/MegaPro/UserEntry?



Action=FindDocs&ids=795244&idb=0

3. TanamanoBa Mapusi HukosiaeBHa. @usnosiorusi ooMeHa BellecTs : yueOHO-MeToAuuecKoe
nocobue / M. H. TanamaHoBa, E. B. KpeisioBa, A. B. [leptoruna ; HHI'Y um. H. 1. JlobaueBckoro,
WHcTuTyT 6Monorun u buomeaguiuHbl. - Hrokauii HoBropoy, : M3a-so HHI'Y, 2019. - 31 c. - Tekcr :
371eKTpOoHHBIN. https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=795222&idb=0
CamocTosiTenibHasi paboTa HarpaB/ieHa Ha U3ydeHre BCeX TeM, PACCMOTPEHHBIX 3aHSATHSX
JIeKI[HOHHOTO U JlabopaTopHoro Tura (corjacHo Tabsuie Co/iepskaHye AUCLUTIIMHBI) U BK/IIOUaeT
paboTy B uMTaIbHOM 3asie 6UO/IMOTeKH U B IOMAIIIHUX yCJIOBUSX, C OCTYTIOM K pecypcam VHTepHer,
a TakK >ke MO/[rOTOBKA 00yUaroIUMuCs K 1abOpaTOPHBIM 3aHSTHSM M CEMHUHApaM T10 TeMaM,
ripe/iCTaB/IeHHbIM B JIEKLJMOHHOM KYypcCe.

Lenb camocTOsITE/TLHOM PAOOTHI - TOATOTOBKA COBPEMEHHOTO KOMITETEHTHOT'O CTeIaInuCTa v
dhopmHpoBaHUe CIIOCOOHOCTeN M HaBLIKOB K HETIPePHIBHOMY CaM000Opa30BaHMIO U MPO-
(eccruoHaTbHOMY COBEpIIIEHCTBOBAHUIO, K YCIELTHOMY MPOX0XK/IeHHsl HayUHO-CeMHUHaPCKUX 3aHATUN
Y Kypca B 1]eJIOM.

N3yueHne MOHATUIHOTO anmapaTa JUCLUTIIUHBI

Bcs cucteMa uHAMBH Ty aTbHON CaMOCTOSITETBHOM pabOThI 10/DKHA OBITh MOJUMHEHA YCBOEHUIO
MOHSATUWHOTO afrapaTa, MOCKOJIbKY O/THOM U3 BaKHEUIIINX 3a/jau MOATOTOBKY COBPEMEHHOT O
rPaMOTHOTO CTelUa/IkCTa SIB/ISIeTCs OB/IaJileHre U TPaMOTHOe TIprMeHeHre podeccuoHanbHOM
TEePMUHOJIOTWHU. JIyuIlleMy YCBOEHHUIO ¥ TIOHUMaHHIO TUCLIUTIIMHBI TIOMOTYT y4eOHUKH, MOHOTpaduy,
yueOHbIe T0coOus1, aT/IaCkl U UHTEPHET PeCypChl, YKa3aHHbIE B CITUCKE JIUTEPATYPBhI.

V3yueHue TeM CaMOCTOSITe/TbHOM IMOATOTOBKH 110 YUeOHO-TEMaTHUeCKOMY TIaHy

B xoze camocTosATeIbHOM PabOThI CTYJEHTHI TPOBO/SAT MOATOTOBKY K TEKYILEMY 3aHSITHIO U K
KOJUIOKBUYMaM T10 pa3jiesiaM JUCLUTUTUHBL: « OCHOBHBIE TIPe/[CTaB/IeHUsI O PU3H0/IOTHUECKUX
riporjeccax», «®@u3n0JoTHs BO30yIUMBIX TKaHel», «PU3M0I0rusi HEPBHOM U SHAOKPHUHHOUM CHCTEM»,
«®Pu3nonorust KpOBU M KpOBOOOpalljeHUs», «/]pIXaHue, MuiljeBapeHre, 00MeH BeIecTB»,
«®DU3MOOTUSI aHATM3aTOPOBY», UTO CITOCOOCTBYeT yBeTUUeHHI0 00bemMa 3HaHHWM, BLIpaO0TKe YMeHUM U
HaBLIKOB BCECTOPOHHETO OBJIaZIeHHsI CIIoco0aMu U MprueMaMH IpodecCUOHaIbHOM /eATeTbHOCTH.
Pabota Haji OCHOBHOM U [IOTIOJTHUTE/TLHOM JTUTEpaTypOM

N3yueHre peKOMeH/I0BaHHOU JTUTepPaTypPhl C/Ie/[yeT HAUMHATL C YUeOHUKOB U yueOHBIX MOCOOHH,
3aTeM Mepexo/IUTh K HayuHbIM MOHOTrpadusiM U MaTeprasiaM NepuogudeckKrux U3jaHui.

CTy/IeHT I0/DKeH YMeTb CaMOCTOSITe/IbHO MOZ0UpaTh HeOOXOAUMYTO ZIJist yueOHOM ¥ HayuHOH paboThI
nuteparypy. I1pu 3TOM cefyeT obpalathCsi K MpeiIMeTHBIM KaTajioram 1 6ubsimorpadyyeckum
CTIpaBOYHMKAM, KOTOpbIe UMeIOTCS B OMO/TMOTeKax.

CaMmorioAiroTOBKa K MPakTUYeCKUM 3aHITUSIM

[Tpu OATOTOBKE K TIPAaKTUUECKOMY 3aHSITHIO He0OXO0AMMO TTOMHUTD, UTO IaHHAas! TUCLIUTI/TMHA TECHO
CBsI3aHA C paHee U3yvyaeMbIMU JUCLMIUIMHAMU. Ha ceMrUHapCKUX 3aHATUAX (KOJUIOKBUYMax) CTYJ€HT
JI0JDKeH yMeTh M0C/e/oBaTe/IbHO U3/1araTb CBOM MBIC/IM U apTyMEHTUPOBAHO WX OTCTaUBaTh.

711 mOCTVKeHUsI 3TOM 11e/Ti HeoOX0AUMO:

1) 03HAaKOMMTBCS C COOTBETCTBYIOIIIe TeMOU NTPOrpaMMbl U3y4aeMOU JUCLIUIINHBL;

2) OCMBIC/IUTH KPYT M3y4aeMbIX BOIIPOCOB U JIOTUKY UX PaCCMOTPEHUS;

3) W3yUUTb PEKOMEH/IOBAaHHYIO YueOHO-MeTOANYeCKUM KOMILJIEKCOM JIUTepaTypy T0 AaHHON
Teme;

4) TLIaTe/bHO U3YUYUTh JIEKLMOHHBIN MaTepuat;

5) 03HAaKOMMTBCS C BOIIPOCAMM CEMUHAPCKOT0 3aHAITHS;

6) MO/AIrOTOBUTH OTBeT IO Ka)KOMY M3 BbIHECEHHBIX Ha CEMUHAPCKOe 3aHSITHe BOIIPOCY.

W3yueHre BOMpOCOB ouepeiHOM TeMbl TpeOyeT ry1yb0KOro yCBOEHHS TeOPeTUUECKIX OCHOB



JVCLIUTUTHBI, PAaCKPBITHS CYLTHOCTH OCHOBHBIX TIOJIO’KE€HUH, TPOOIEMHBIX aCITeKTOB TEMBI U aHa/IN3a
(hakTHUYeCcKoro Marepuaria.

CamocrosiTenbHasi paboTa CTyZieHTa NPy MOAT0TOBKE K 9K3aMeHy

WToroBoii (popMoii KOHTPOJISI yCIIeBaeMOCTH CTYZ,eHTOB SIB/ISIeTCSl 9K3aMeH. [1J1s1 yCIIelHoro
MIPOXOXK/IeHHsI UTOTOBOM aTTeCcTalMi PeKOMeH/yeTcsl B Hauasle ceMecTpa M3y4YMTh IPorpaMMy Kypca 1
riepeueHb BOIIPOCOB K 9K3aMeHY I10 JJaHHOW AWCLUITIMHE, a TaK)Ke MCII0/Ib30BaTh B IpoLiecce
00yueHust MaTepuasnbl, pa3paboTaHHbIe B XO/le TIOATOTOBKY K CEMUHAPCKUM 3aHATUSIM. JTO TTO3BOJIUT
B TIpoL{ecce U3y4eHus TeM copMHpoBaTh Oosiee ipaBU/IbHOE U 00001I|eHHOe BH/JeHHe CYIL[eCTBa TOT0
WM UHOTO BOIIPOCA 3a CYeT:

a) YTOUHSIIOIIMX BOTIPOCOB TIPeTo/iaBaTelIio;

0) MOATOTOBKYM OTBETOB K /1ab0PaTOPHBIM M CEMUHAPCKUM 3aHSTHSIM;

B) CAaMOCTOSITe/IbHOT'O YTOYHEHHsI BOTIPOCOB Ha CMEKHBIX IUCIATUIMHAX;

r) yriy6/IeHHOrO M3y4YeHHs: BOMIPOCOB TEMBI 10 yueOHBIM MTOCOOHSIM.

V3yyeHue CaiTOB IO TeMaM JUCLIUIIMHBI B ceTH VIHTepHeT

Pecypcel VIHTepHeT SIB/ISIOTCS OJHUM U3 a/IbTePHAaTUBHBIX UCTOUHUKOB OBICTPOro TIOMCKa TpeOyeMoit
uH(popMaruu. VX ucromp30BaHue BO3MOXKHO /IS TTO/TyYeHHUs] OCHOBHBIX U JOTIOTHUTETbHBIX
CBeJIeHUH 110 M3yuaeMbIM MaTeprasaMm.

5. Assessment tools for ongoing monitoring of learning progress and interim certification in the
discipline (module)

5.1 Model assignments required for assessment of learning outcomes during the ongoing
monitoring of learning progress with the criteria for their assessment:

5.1.1 Model assignments (assessment tool - Interview) to assess the development of the
competency OIIK-10:

1. Resting potential (RP). The role of Na+ and K+ ions in RP formation *
2. Action potential (AP). The role of Na+ and K+ ions in AP formation *
3. The mechanism of synaptic transmission *

4. Miniature potentials and formation of EPC. EPC and AP.*01:36

5.1.2 Model assignments (assessment tool - Interview) to assess the development of the
competency OIIK-5:

1. Basic concepts of physiological regulation. Excitable tissues. Properties of excitable tissues *
2. CLD of nervous and muscular tissue*

3. Structure of the neuromuscular synapse*

4. Chemical and electrical synapses.*

Assessment criteria (assessment tool — Interview)

Grade Assessment criteria

outstanding  |High level of training, impeccable mastery of theoretical material, the student demonstrates a
creative approach to solving non-standard situations. The student gave a complete and detailed




Grade Assessment criteria

answer to all the theoretical questions of the ticket, confirming the theoretical material with
practical examples. The student actively worked in practical classes. 100% completion of
control exam tasks.

High level of training with minor mistakes. The student gave a complete and detailed answer
to all the theoretical questions of the ticket, confirms the theoretical material with practical
examples. The student actively worked in practical classes. Completion of control exam tasks
by 90% or higher.

excellent

Good preparation. The student provides answers to all the theoretical questions of the ticket,
very good but there are inaccuracies in the definitions of concepts, processes, etc. The student actively
worked in practical classes. Completion of control exam tasks from 80 to 90%.

Overall, good preparation with noticeable mistakes or shortcomings. The student gives a
complete answer to all the theoretical questions of the ticket, but there are inaccuracies in the
good definitions of concepts, processes, etc. Mistakes are made when answering additional and
clarifying questions from the examiner. The student was working on practical classes.
Completion of control exam tasks from 70 to 80%.

Minimum sufficient level of training. The student shows a minimum level of theoretical
knowledge, makes significant mistakes, but when answering leading questions, he can orient

satisfactor . . . .
Y himself correctly and give the correct answer in general terms. The student attended practical
classes. Completion of control exam tasks from 50 to 70%.
The training is insufficient and requires additional study of the material. The student gives
. erroneous answers, both to the theoretical questions of the ticket, and to the leading and
unsatisfactory

additional questions of the examiner. The student missed most of the practical classes.
Completion of control exam tasks up to 50%.

The preparation is absolutely insufficient. The student does not answer the questions asked.
poor The student was absent from most of the lectures and practical classes. Completion of control
exam tasks is less than 20%.

5.1.3 Model assignments (assessment tool - Test) to assess the development of the competency
OIIK-10:

1. The ion that plays the predominant role in establishing the resting potential:
a. sodium

b. potassium
c. calcium

d. chloride



2. The ion that plays the predominant role in the depolarization phase of the action potential:

a. sodium

b. potassium

c. calcium

d. chloride

3. Closed state of activation gate of sodium channels and open state of their inactivation gate are observed at:

a. depolarization

b. repolarization

c. resting potential

d. local response01:4

5.1.4 Model assignments (assessment tool - Test) to assess the development of the competency
OIIK-5:

1. Potassium-sodium pump serves for:

[o5)

. active transport of K and Na ions across the cell membrane

b. diffusion of K and Na ions across the cell membrane

c. maintenance of constant pH of tissue fluid

d. depolarization of the cell membrane

N

. The critical level of depolarization depends on:

a8}

. strength of the stimulus

b. distance between the electrodes

(@]

. properties of the membrane

d. duration of action of the stimulus



3. Increase in the threshold strength of current when the rate of its rise decreases is called
a. depolarization

b. accommodation

c. rheobase

d. parabiosis.
Assessment criteria (assessment tool — Test)

Grade Assessment criteria

The level of knowledge in the volume corresponding to the training program. Several minor mistakes

ass
P were made.

fail  The level of knowledge is below the minimum requirements. There were gross mistakes.

5.1.5 Model assignments (assessment tool - Colloquium) to assess the development of the
competency OIIK-10:

Colloquium 1*

1. Types of excitable cells. Structure and properties of the membrane of excitable cells. Functional significance of protein
and lipid components of membranes.

2. Ion channels. Chemoexcitable and electroexcitable ion channels.

3. The origin of the resting potential of an excitable cell. The relationship between the main potential-forming ions inside
the cell and in the extracellular fluid. Nernst's formula.

5.1.6 Model assignments (assessment tool - Colloquium) to assess the development of the
competency OIIK-5:

Colloquium 1

1. Critical level of membrane depolarization. Difference between local response
and action potential.

2. Changes in excitability during excitation. Physiological significance of
refractory phase of excitation. The concept of lability.

3. Mechanisms of excitation conduction along muscle and nerve fibers.
Dependence of excitation conduction velocity on fiber diameter and membrane
resistance.

Assessment criteria (assessment tool — Colloquium)

Grade Assessment criteria

outstanding High level of training, impeccable mastery of theoretical material, the student demonstrates a
creative approach to solving non-standard situations. The student gave a complete and detailed
answer to all the theoretical questions of the ticket, confirming the theoretical material with
practical examples. The student actively worked in practical classes. 100% completion of




Grade Assessment criteria

control exam tasks.

High level of training with minor mistakes. The student gave a complete and detailed answer
excellent to all the theoretical questions of the ticket, confirms the theoretical material with practical
examples. The student actively worked in practical classes. Completion of control exam tasks

by 90% or higher.

Good preparation. The student provides answers to all the theoretical questions of the ticket,
very good but there are inaccuracies in the definitions of concepts, processes, etc. The student actively
worked in practical classes. Completion of control exam tasks from 80 to 90%.

Overall, good preparation with noticeable mistakes or shortcomings. The student gives a
complete answer to all the theoretical questions of the ticket, but there are inaccuracies in the
good definitions of concepts, processes, etc. Mistakes are made when answering additional and
clarifying questions from the examiner. The student was working on practical classes.
Completion of control exam tasks from 70 to 80%.

Minimum sufficient level of training. The student shows a minimum level of theoretical
knowledge, makes significant mistakes, but when answering leading questions, he can orient

satisfactor . . . .
Y himself correctly and give the correct answer in general terms. The student attended practical
classes. Completion of control exam tasks from 50 to 70%.
The training is insufficient and requires additional study of the material. The student gives
. erroneous answers, both to the theoretical questions of the ticket, and to the leading and
unsatisfactory

additional questions of the examiner. The student missed most of the practical classes.
Completion of control exam tasks up to 50%.

The preparation is absolutely insufficient. The student does not answer the questions asked.
poor The student was absent from most of the lectures and practical classes. Completion of control
exam tasks is less than 20%.

5.1.7 Model assignments (assessment tool - Report on laboratory works) to assess the
development of the competency OITK-10:

Topic 1

The subject and objectives of physiology. Basic ideas about physiological
processes

Topic 2

Physiology of excitable tissues

Topic 3

Physiology of muscle contraction

5.1.8 Model assignments (assessment tool - Report on laboratory works) to assess the
development of the competency OITK-5:



Topic 1

The subject and objectives of physiology. Basic ideas about physiological
processes

Topic 2

Physiology of excitable tissues

Topic 3

Physiology of muscle contraction

Assessment criteria (assessment tool — Report on laboratory works)

Grade Assessment criteria

The laboratory work is fully documented, the conclusions presented in the work correspond to the

ass . . . . .
P practical material and have a theoretical conclusion. The student attended all practical classes.

Laboratory work has not been designed according to the requirements, conclusions on practical work

fail
have not been drawn.

5.1.9 Model assignments (assessment tool - Situational tasks) to assess the development of the
competency OIIK-10:

1. Action potential (AP) phases: rapid depolarization and repolarization occur due to the movement of sodium and
potassium ions along concentration gradients and do not require direct energy expenditure. In an experiment, the nerve
fiber located in the installation, providing its long-term viability, was treated with ouabain — a substance that suppresses the
activity of ATPase. Will the transmission of AP along the ouabain-treated nerve fiber change over time?

2. When a motor nerve is cut, the muscle it innervated atrophies. How can this be explained?

5.1.10 Model assignments (assessment tool - Situational tasks) to assess the development of the
competency OIIK-5:

1. When the alkaloid batrachotoxin is applied to a nerve cell in an experiment,
the permeability of the plasma membrane to sodium is significantly increased.
How does the value of the resting membrane potential (MP) of the nerve cell
change under the action of batrachotoxin?

2. The drug hemicholinium inhibits the reuptake from the synaptic cleft into the
presynaptic region of the product of acetylcholine (ACh) hydrolysis—choline. How
will the process of synaptic transmission change if hemicholinium is injected into
the region of the neuromuscular synapse of skeletal muscle?

Assessment criteria (assessment tool — Situational tasks)

Grade Assessment criteria

The work fully documented, the conclusions presented in the work correspond to the practical

ass . . . .
P material and have a theoretical conclusion. The student attended all practical classes.

The work has not been designed according to the requirements, conclusions on practical work have

fail
not been drawn.




5.2. Description of scales for assessing learning outcomes in the discipline during interim

certification
IIxana oueHMBaHUA Cd)OpMPIpOBaHHOCTH KOMIIeTeHIIUN
YpoBeHn
b
chopmu Hey/I0B/IETBOP | Y/AOBJIETBO 04YeHb
TIOXO X0pOo1110 OT/IMYHO TIPEBOCX0/{HO
POBaHH HMTe/IbHO pUTe/ILHO X0poLI0
ocTH
KoMIeT
eHIuit
(uHANK
aropa
AOCTHK He 3aUTeHO0 3auTeHO
eHus
KoMIeT
eHIHI)
YpoBeHb
OtcytcTBHE YpoBeHb POBEr
o o 3HaHUH B
3HaHUU MuHMManeH | 3HaHUY B oGBeme YpoBeHb
TeopeTUYecKoro 0 obbeme, ’ 3HaHUH B
YpoBeHb COOTBETCTBY YpoBeHb
Marepuara. o JIOMYCTUMBI | COOTBETCTBY obbeme, o
3HAHUM HIDKe 8 I0I1[eM 3HaHUH B
HeBo3MO>XHOCTb 1 ypoBeHb I0I1eM COOTBETCTB
MHHHMa/TbHBIX . TporpaMme obneme,
3HaHUS | OLIEHWUTb MOJHOTY o 3HaHUH. rporpaMme yiolieM
o TpeboBaHM. TMOZATOTOBKH TIpeBBILIAOIIIe
3HaHUI [JonylieHo MOATOTOBKU riporpamMmMe
Vimenu mecto . Jomy1ieHo M IIporpamMMmy
BC/Ie/ICTBUE MHOTO . JomnyeHo TIOJTOTOBK
rpy6ble OIMOKH HeCKOJIbKO TMOATOTOBKHU.
OTKasa HerpyobIx HECKOJIbKO u. Ommbok
HecyllecTBe
00yyaroIerocs ot OIIM60K HerpyobIx HHEIX HeT.
OTBeTa OIIM60K
oIIO0K
IIpogemoHc
TPHPOBAaHbI
IIpogemoHc PYp
IIpogemoHc | Bce
IIpogemMoHC | TpUpOBaHbI
TPUPOBaHbl | OCHOBHBIE
TPUPOBaHbI | BCe
BCE YMeHUSI. IMpogemoHcTp
OCHOBHBI® OCHOBHBI®
OtcyTcTBUE OCHOBHbIe Perienst HpOBaHkbI BCe
ITpu perennu YMeHUSI. yYMeHUsI.
MHHUMaNbHbIX yYMeHUSI. BCE OCHOBHbIe
o CTaH/lapTHBIX Periensl PeiueHs! Bce
YMeHH. PeriieHsl Bce | OCHOBHBIE YMeHUSI.
3ajlad He THUIIOBbIE OCHOBHbI®
HeBo3MoXHOCTB OCHOBHBIE 3a/lauu C Pewens! Bce
TIPOJ,EMOHCTPUP | 3afauu C 3afauu C
OL|eHUTh Ha/nume 3ajiaunl. OTZIeNbHBIM | OCHOBHBIE
Ymenus N OBaHbI HerpyObIMH | HerpybbIMU
yYMeHHUi BeinonHeHe! | 1 3ajlaunl.
OCHOBHbIE ombkamu. | oLIMOKamu.
BC/Ie/ICTBUE BCe 33/laHHs1 | HecyllecTB | BbimosHeHsI
ymeHus. Vimesu | BeinosHeHsl | BpinonHeHs!
OTKasa B T10JTHOM €HHBIMU BCe 3a/laHus, B
MecTo Tpy0Obie BCE BCe 3a/]aHusl
obyuaroierocst ot obbemMe, HO | HefjoUeTaM | TIOJTHOM
omMoKH 3aZlaHuis, HO | B IIOJTHOM
oTBeTa HEeKOTOpble | H, obbeme Ge3
He B obbeme, HO
d BBITIOJTHEH HeJ|0YeToB
TIO/THOM HeKOTOpble
HeJjoueTaMH | bI BCe
obbeme d
3a/laHyis B
HeJj0ueTaMu
TI0JTHOM
obbeme
Nwmeetcsa
OtcytcTBHE IIpogemoHc IIpogemoHC
MHHUMaJbH IIpogemonHc
6a30BbIX ITpu pereHnn o TPHUPOBaHbI TPHPOBaHbI
bl Habop TPHPOBaHbI ITpogemoHcTp
HaBBIKOB. CTaH/JapTHBIX Oa3soBble HaBBIKU
HaBBIKOB 6a3oBbIe VPOBaH
HeBo3MO>XHOCTb 3ajlad He HaBBbIKU TIpU npu .
ITsT HaBBIKU TIPH TBOPYECKUH
OL|eHUTb Ha/lluuue | TPO/IeMOHCTPUP pereHnu pelieHUn
HaBbiku perIeHust perIeHnn TIOAXOZ K
HaBbIKOB oBaHb! 6a30BbIe CTaH/JapTHbI HecTaHJapT
CTaH/apTHbI CTaH/lapTHEI pelIeHHI0
BC/Ie/ICTBUE HaBbIKU. ViMenu X 334 C HBIX 3a7jau
X 3a7iau C X 3a7iau 6e3 HeCTaH/apTHBI
OTKaza MecTo Tpy0Obie HEKOTOPBIM 6e3
HEeKOTOPbIM omboK u X 3a7a4
o0yuaroiierocst OT | OmuOKH u o1mboK 1
u HeJJ0ueToB
OTBeTa HeJ[0YeTaMHt He/[0YeTOB
He/0ueTaMHu

Scale of assessment for interim certification

Grade

Assessment criteria




All the competencies (parts of competencies) to be developed within the discipline have

outstanding been developed at a level no lower than "outstanding", the knowledge and skills for the
relevant competencies have been demonstrated at a level higher than the one set out in the
programme.

excellent All the competencies (parts of competencies) to be developed within the discipline have

been developed at a level no lower than "excellent",

pass very good All the competencies (parts of competencies) to be developed within the discipline have
been developed at a level no lower than "very good",

good All the competencies (parts of competencies) to be developed within the discipline have
been developed at a level no lower than "good",

satisfactory All the competencies (parts of competencies) to be developed within the discipline have
been developed at a level no lower than "satisfactory", with at least one competency
developed at the "satisfactory" level.

unsatisfactory At least one competency has been developed at the "unsatisfactory" level.

fail

poor At least one competency has been developed at the "poor" level.

5.3 Model control assignments or other materials required to assess learning outcomes during
the interim certification with the criteria for their assessment:

5.3.1 Model assignments (assessment tool - Control questions) to assess the development of the
competency OIIK-10

1. Properties of excitable tissue. Recording examples.

2. Nature of resting potential. Resting potential of nervous and muscle tissue. Their similarities and
differences.

3. "Animal electricity" as illustrated by Galvani and Matteucci's experiments.

5.3.2 Model assignments (assessment tool - Control questions) to assess the development of the
competency OIIK-5

1. Dependence of the single contraction of skeletal muscle on the strength of stimulation.
2. Propagation of excitation in nerve fiber

3. Classification and physiological properties of synapses.01:44
Assessment criteria (assessment tool — Control questions)

Grade Assessment criteria

The level of knowledge in the volume corresponding to the training program. Several minor mistakes

ass
P were made.

fail  The level of knowledge is below the minimum requirements. There were gross mistakes.




5.3.3 Model assignments (assessment tool - Control questions) to assess the development of the
competency OITK-10

1. A brief review of the history of the development of physiology. Current state of physiological science. Object
and methods of research. Experimental method.

2. Physiology of the nerve cell. Conditions of excitation under electrical irritation; law of force - duration;
Pflueger's laws; accommodation

3. Contraction of a muscle fiber. Single contraction. Serrated tetanus. Smooth tetanus

4. Conducting pathways and reflexes of the spinal cord. Reciprocal innervation of antagonist muscles. Chemical
mediators of excitatory and inhibitory synaptic action. The spinal animal.

5. Features of the structure of the cerebellar cortex and nuclei. Connections of the cerebellum with other parts of
the brain. Consequences of cerebellar removal. Mechanism of influence on motor functions. Inhibitory

functions of the cerebellum

5.3.4 Model assignments (assessment tool - Control questions) to assess the development of the
competency OITK-5

1. Organism as an open system. The concept of stationary state of an open system. Basic physiological
properties of the organism.

2. Basic ideas about the regulation of physiological functions. Humoral and nervous regulation
3. Nerve impulse. Refractory period. Laws of impulse conduction along the nerve

4. Resting potential and the emergence of action potential - the role of Na and K ions in their formation.
Propagation of action potential

Assessment criteria (assessment tool — Control questions)

Grade Assessment criteria

High level of training, impeccable mastery of theoretical material, the student demonstrates a
creative approach to solving non-standard situations. The student gave a complete and detailed
outstanding |answer to all the theoretical questions of the ticket, confirming the theoretical material with
practical examples. The student actively worked in practical classes. 100% completion of
control exam tasks.

High level of training with minor mistakes. The student gave a complete and detailed answer
to all the theoretical questions of the ticket, confirms the theoretical material with practical
examples. The student actively worked in practical classes. Completion of control exam tasks
by 90% or higher.

excellent

Good preparation. The student provides answers to all the theoretical questions of the ticket,
very good but there are inaccuracies in the definitions of concepts, processes, etc. The student actively
worked in practical classes. Completion of control exam tasks from 80 to 90%.

good Overall, good preparation with noticeable mistakes or shortcomings. The student gives a




Grade Assessment criteria

complete answer to all the theoretical questions of the ticket, but there are inaccuracies in the
definitions of concepts, processes, etc. Mistakes are made when answering additional and
clarifying questions from the examiner. The student was working on practical classes.
Completion of control exam tasks from 70 to 80%.

Minimum sufficient level of training. The student shows a minimum level of theoretical
knowledge, makes significant mistakes, but when answering leading questions, he can orient

satisfactor . . . .
y himself correctly and give the correct answer in general terms. The student attended practical
classes. Completion of control exam tasks from 50 to 70%.
The training is insufficient and requires additional study of the material. The student gives
: erroneous answers, both to the theoretical questions of the ticket, and to the leading and
unsatisfactory

additional questions of the examiner. The student missed most of the practical classes.
Completion of control exam tasks up to 50%.

The preparation is absolutely insufficient. The student does not answer the questions asked.
poor The student was absent from most of the lectures and practical classes. Completion of control
exam tasks is less than 20%.

6. YueGHO-MeTOfMUeCKOe M HH(OpMaLOHHOE o00ecrieyeHHe JUCIMILTHHBI (MO/y/1s1)

OcHOBHasi TuTeparypa:

1. TTaBnoB . I1. ®usmosnorus. M36panHsie Tpyasl / U. 1. I1aBsoB. - 2-e u3f. - Mockea : FOpaiit, 2023. -
402 c. - (AuTonorusi Meicsin). - ISBN 978-5-534-12704-1. - Tekct : snekTpoHHsbiti / OBC "FOpait".,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=848688&idb=0.

2. Cardiac physiology: the tutorial / Gorkavaya A. Y.,Klimkina T. N.,Ivanova A. Y.,Poleshchuk T. S. -
BnaguBoctok : TTMY, 2024. - 96 c. - Kaura u3 Kostekuyu TI'MY - MeauiuHa. - ISBN 978-5-98301-
278-3., https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=898824&idb=0.

3. Normal physiology : yuebHuk. - Mocksa : 'SOTAP-Meaua, 2022. - 728 c. - ISBN 978-5-9704-7312-
2., https://e-lib.unn.ru/MegaPro/UserEntry?Action=FindDocs&ids=838598&idb=0.

[ononmHuTebHAs TUTEpaTypa:

1. Hozgpaues A./l. HopmanbHast pusmosiorus : yuebnuk / Hozgpaues A.Jl.; Macstokos I[1.M. - Mockga :
I'SOTAP-Meaua, 2023. - 1088 c. - ISBN 978-5-9704-7492-1., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=838649&idb=0.

2. Michele Mazzanti, Author. Mechanisms in Cell Physiology. - Cambridge Scholars Publishing, 2022. -
1 online resource. - ISBN 9781527582491. - ISBN 9781527582484. - TeKcT : 3/IeKTPOHHbIM., https://e-
lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=857650&idb=0.

3. Kseyko D. A. Pathophysiology of Inflammation: study guide for the 3rd year students of the medical
faculty specialty 31.05.01 General medicine / Kseyko D. A.,Abakumova T. V.,Gening S. O. -
YnpsaHoBCK : YnaI'Y, 2022. - 56 c. - Knura us kosiekuuu Yal'y - Meaunysa.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=892955&idb=0.



4. Normal physiology : yue6HMK. - MockBa : 'DOTAP-Meaua, 2022. - 728 c. - ISBN 978-5-9704-7312-
2., https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=838598&idb=0.

5. [Tarodwusuosnorus = Pathophysiology : nekiuu, Tectsl, 3agaun / Jluteutikuii [1.0., [Tupoxkos C.B.,
Te3ukoB E.B. - Mockga : 'DOTAP-Megaua, 2016., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=645354&idb=0.

[TporpammHoe obecrieueHrie 1 VIHTepHeT-peCcypChl (B COOTBETCTBHUU C CO/IePXKaHUEM JIMCIUTIIAHBI):

OnekTpoHHbIe OMbMMOTEKM (Znanium.com, «9BC KoHCynbTaHT cTyieHTa», «JIaHb»)
HayuHast poccuiickast asiekTpoHHast 6ubmoTeka elibrary.ru

Haykoémkue 6a3bl lanHbIx Scopus, Web of Science, BioMed Central

[Tepuoavika onnaiiH (Elsevier, Springer)

DOAJ-Direktory of Open Access Journals

PLOS-Publik Library of Science

oA W

7. MaTepHa/IbHO-TeXHHYeCKoe ofecreyeHHe JUCLUIIMHBI (MOY /1)

YueOHble ayUTOPUM [i/isI TIPOBeJIeHHs yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBbIX 00pa3oBaTe/bHOM
MPOrPaMMOM, OCHaAIeHbl MYJIbTUMeAUMHBIM 000pyJoBaHHeM (TIPOEKTOp, 3KpaH), TeXHUYeCKUMHU
cpencTBaMu  0OyueHUsi, CreLaTM3UpOBaHHBIM oOopyZoBaHueM: JlabopaTtopusi TpakTUKyMa I10
GU3MOIOTUM  YKOMIUIEKTOBaHa /IOCKOM, YyueOHOW MeOe/blo, TePeHOCHBIM — MYJIbTUMEeUHHBIM
obopyoBaHreM (9KpaH, mTpoeKTop, HOYTOYK), MOMWKOH, 3/eKTpokuMmuorpadbamud - 4 T,
3/IEKTPOCTUMYJIITOPaMA — 4 IIT., yCUAWTesleM OHOMOTEeHI[MAIoB, JUHAMOMETPOM MeJULIMHCKIM
371EKTPOHHBIM PYYHbBIM, CTUPOMETPOM CcyxuM nopTtaTtuBHbIM CIIII, Mukpockornamu JIOMO-Mukmeq-1
— 6 1WIT., CYeTYNKAMH JIeHKOLIUTapHOU (popMyJibl KpOBU — 6 1IT., s/eKTpoKapuorpadpom IK1T — 03 M,
j/eKTpokapuorpagoM 1 KaHa/ibHbIM AKCHOH, TOHOMeTpamMH — 4 LUT., BUJIOYKOBBIMU 3/1€KTPOJAMH,
WHCTPYMEHTaMHU [l TIperapyupoBaHus, J/1abopaTOPHOW TOCY/I0W, BepTHUKalIbHBIMH MHOTpadamu,
pblY@KKaMM  JHrejlbMaHa, [MOJIIPHbIMUA  TepeK/ouaressMd,  IOTaTUBOM  C  3aXUMOM,
cnektpodoToMerpoM CD-2000, poTomeTpoM POTO3/1EKTPUUECKUM, FKCIIPECC-aHATM3aTOPOM YaCTOThI
nyabca QM.

[MomeljeHust A1s1 CaMOCTOSITeNIbHOM paboThl 00YYaroLMXCsl OCHAlL|eHbl KOMITbIOTEPHON TeXHUKOW C
BO3MO)KHOCTBIO TIOJK/IIOUeHUs1 K ceTd "VHTepHer" W obecrieyeHbl [OCTYTIOM B 3JIEKTPOHHYIO
nH(pOpMalMOHHO-00pa3oBaTe/IbHYI0 Cpefy.

ITporpamma coctaBfieHa B cooTBeTCTBHMM C TpeboBanussmMu PI'OC BO 10 Harpab/ieHHIO
nozarotoBku/crietanbHocTy 31.05.01 - General Medicine.

Agrtopbl: [leptorvHa AHHa BsiuecnaBoBHa, ZIOKTOp 6H0/I0TMUeCKUX HaYK, JOLEHT.
3aBenyrommii kagezpoii: ['puropreBa Hatanbst FOpreBHa, JOKTOp MeAULIMHCKUX HayK.

ITporpamma o/j00peHa Ha 3acelaHUU METOIUUeCKON KoMuccuu ot 28 Hosiopst 2024, mpotokost Ne Ne9.
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