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PaGouas mporpaMMa JUCIIIIUIHHEL pa3padoTaHa B COOTBETCTBHI C:
1. IIpuxazom MHHHCTEPCTBA HAYKH H BRICIIEr0 00pazosaHna Poccriickon Megepariiu No
1006 ot 13.08.2020r. «O06 yrBepKIeHHH (peepalbHOIO I'OCYLapCTBEHHOI O
00pa30BaTEIbHOIO CTAHAAPTa BRICIIIETO 00pa30BaHHS — CIIELHAIMNTET I10 CIIEIHAIbHOCTH

30.05.03 MemuuuHCKAA KHOePHETHKA»;
2. Ilpmxazom Muntpyaa Poccun ot 04 aBrycra 2017 Ne610H «O0 yrBepKIeHHH

MpoQeCCHOHAIBHOI O cTaHAapTa «Bpau-KnOepHETHKY,
3. Ilpmxazom Munrtpyaa Poccun ot 11 maprta 2019 Nel38H «O0 yTBepKIeHHH

IpoQeCCHOHAJIBHOI O cTaHAapTa «Bpad () YHKIIHOHAIEHOH JTHAIHOCTHKHY,
4. JOKaIbHBIMH HOPMAaTHBHBIMH aKTaMH [[eHTpa AMasoBa;

5. y4eOHBIM IIaHOM IO crielHaTbHOCTH 30.05.03 MeaqunmuHCKass KHOepHeTHKA.

CocraBuTeu pado4yeil NporpaMMbI

YueHnasn
daMHIHA, HMS,
No i/m CTelleHb, JaHnumMaeMaf J0JIKHOCTD Mecto padoThl
OTYIeCTBO S

DI'bBY « HMHAIL]
nM. B.A. AmvazoBay
Mun3apaea Poccun

2. OI'bY « HMHAL]
nM. B.A. Aimvasopa»
Munsapasa Poccun
EXHOIOrHH
3. A cCHCTeHT KadeIpsa DOI'bY « HMHIL]

MaTeMaTHKH, CHOpH3HKH H M. B.A. AmvazoBay
FH(]p OpMaI[HOHHBIX MuH3zapasa Poccuu
EXHOJIIOTHH

Pabouyas rporpamMma paccMoTpeHa H oJo0peHa Ha 3aceJaHHH KadeIpbl MaTeMaTHKH,
OHO(H3HKH H HH(POPMAIIHOHHBIX TeXHOIOTHH «11» HOog0psa 2025 1., rmporokorr Ne 3.

3aBeayromni kadeapoit O.B. Koporeera

JIMCT COI'JIACOBAHHA

COI''TACOBAHO

JlexaH 11eyeOHOTO (paKyIIbTETa " A. Kyxapuuk
3aBeYIOI[HH IIEHTPOM Pa3BHTHS 00pa3zoBareJIbHOH cpeabl MHCTHTYTA

MEJTHIIHHCKOr 0 00pa3oBaHHA H.H. Iletpora
3aBeayIOIHH YU4eOHO-METOMHYECKHM OTIEJIOM IIEHTPAa Pa3sBHTHSI

oOpa3oBaTelIbHON Cpeabl MHCTHTYTAa MEAHINHCKOr O 00pa3oBaHN M.A. OBeykHHa
3aBeayrorii OO OoTeKOH MHCTHTYTa MEAMIIHHCKOIO 00pa3OBaHH I E.A. Heuaera

PaGouas mporpaMma paccMOTpeHa 1 0f00peHa Ha 3aceJaHHH yueOHO-MeTOAHYECKOI'O COBETA
HMHucTtuTyTa MeguIHCKOro oopasoBanusga GI'BY « HMHUI] mm. B.A. AmmmazoBa» MuH31pagsa
Poccrm «20» sHBapsa 2026 1., mpotokon Ne 01/2026.




CokpanreHu st

[{lenTp AnmMazoBa — efiepallbHOE TOCyAapcTBeHHOe OIOKeTHOe yupekaeHHe «H aloHambHBIH
METHIIHHCKHH HCCIIEA0BATENb CKHI IEHTP HMeHH B.A. AimMaszoBa» MHHHCTepCTBA
3apaBooxXpaHeHH I Poccrrickon Menepariii

[II] — rmpakTHYecKas IIoAroTOBKa

KomMmnereHnum:

YK — yHHBepcanbHasI KOMIIETEHIH S

OIIK — oGmenpodeccruoHanbHAS KOMITETEHI[HS
[TK — rpodeccrnoHanmbHag KOMITETEHIHS

MJIK — HHIHKaTOP JOCTHKEHHSI KOMITETEHITHH

OneHouHbIe MATEPHAIDI:

KB — KOHTPOILHEIE BOITPOCEI

T3 — TecTOBEIE 3aJlaHH I

K3 — KOHTpOIBHEIE 3aJaHHT

[IH — rmpakTHyecKHe HaBBIKH

JI —TeMBI IS ITOATOTOBKH YCTHOI'O JOKIaa C IIPe3eHTalHEN
P — TeMBI 719 MTOATOTOBKH pedepaTa

II — peseHTaIMa JoKIaga

IlosicHHTeILHAS 3aMHCKA K pado4eil MporpaMMe JHCIHHILTHHBI

Pabouas rporpamMma 1o JUCIHIUIHHE «MeauipHcKas OnodH3HKa) HallpaBJIeHa Ha
¢ OpMHpOBaHHE CHCTEMHBIX 3HAHHI, HEOOXOIHMBIX 00YUIAIOIIHMCS IIPH PaCCMOTPEHHH (PH3HKO-
XHMHYECKOH CYIITHOCTH H MEXaHN3MOB IIPOIIECCOB, IPOTEKAIOIIHX B OPraHH3ME YeJIOBEKa Ha
MOJIEKYIIIPHOM YPOBHE. OTO ITO3BOJIMT Bpauy 00nagaTh HeOOX OMMMBIMI 3HAHHSIMII,
CBS3aHHBIMH C Pa3padoTKOH HOBBIX MEJHIMHCKIX H OHOTOTHYECKHX MOZENIEH H METOLOB H HX
BHEIPEHHIO B KIIHHHYECKYIO ITPaKTHKY (TpyaoBasg GyHKImA C/01.7 mpodcrangapra «Bpau-
KHOEPHETHK ), IIPOBEIEHHIO HaYYHBIX HCCIIEJOBAHHI B 00IaCTH MeJHKO-OHOITOr HIECKHX
ITHCLHAILINH Ha OCHOBE MaTeMaTHYeCKOIr0 METOOB H BEIUHCIHTEIBHEIX Cpell (TpYyIoBas
¢yaximsg C/02.7 mpodcTaHgapTa «Bpau-KHOepHEeTHKY ) H IIJTAHHPOBAHHIO MeIHKO-
OHOJIOTHYECKHX HCCIIEAOBAHNI, BHEAPEHHIO PE3YIILTATOB B IIPAKTHKY C HCITOJIb30BAHIEM
METOJ0OB MaTeMaTHUYECKOH CTaTHCTHKH H JOKa3aTelIbHOH MeJHIHHEI (TpyaoBasd pyHKImI C/04.7
npodcTaHgapTa « Bpau-kHOepHeTHK» ). OCOOeHHOCTBHIO pealH3al[HH JaHHOH ITPOrpaMMBbI B
OI'bY « HMHULI mm. B.A. Ammvazoay SBISET CS OCYIIECTBIIEHHE Psla IIPAKTHYECKIX 3aHSATHI B
(opmate 1abopaTOPHOIO IMPAaKTHKYMAa H KPYTJIBIX CTONIOB. J|aHHBIH ()OpMaT ITPOBEIeHHS
IIPAKTHYECKHX 3aHSITHH CIIOCOOCTBYIOT (D OPMHPOBAHHIO YMEHHI BHITIOIHSATH PacyeThl
OHO(MH3HYECKHX MTapaMeTPOB ITPOLECCOB, ITPOTEKAIOIIX B OPraHH3Me YeJIOBEKa, YTO MTO3BOIHT
Oonee TITyO0OKO ITOHATh (DYHKIIHH OTJIeNIbHBIX CHCTEM OpraHH3Ma H OpraHH3Ma B IIEIIOM, €T0
B3aHMOJICHCTBHE C OKPYIKAIOIIEH CpeqOoH, HHTEPIIPETHPOBATh JaHHBIE, IIOIYYEHHBIE IIPH
1a00pPaTOPHOM H HHCTPYMEHTAIIBHOM 00CIIeJOBAaHHH ITallIEHTA.



1. OEJIb 1 3AJTAY H3YVUEHNA TUCIHHHITJIMHBI
Il eab H3yYeHHS AUCITHILIAHBI:
ChopmMupoBarb y 00y4arOIIIXCS MPeACTaRIeHH S O COBPEMEHHBIX HAITPaBIEHHSIX
OHO(MH3HKH, O IIPHMEHEHHH H pa3paboTke (PH3HUYeCKHX H OHO(H3HYECKHE ITOIXOI0B IS
HCCIIEAOBAHMIS MEIUIIMHCKHUX ITPOoOIIeEM Ha KIETOYHOM, MOJIEKYIIIPHOM H CYOMOIIEKYIISIPHOM
VPOBHSX, CO3IaHH I HOBEIX MeJHIHHCKHX TEXHHYECKHX CPEICTB H TEXHOJIOTHIA.
3agaun H3y4YeHH S THCHHILTHHBI:
1. ©opMHpPOBAaHHE €CTECTBEHHOHAYYHOI'O MHPOBO33PEHHS A1 ITOHMMAHIS H aHaJI3a
SIBIIEHHI H ITPOLIECCOB, IPOTEKAOIIMX B OPraHU3ME YeJIOBEKA.

2. OOy4yeHHe MeTOAaM HcclleJOBAaHH S OHO(MHIHYECKHX H (PH3HKO- XHMHYECKHX ITPOIIECCOB
H SBIEHHH, IIPOUCXOISIINX B KIIeTKaX Pa3/IMYHbIX TKAHEH OpraHH3Ma YeIIOBEKa.

3. OcBoeHHe MeTOJ0B MOJEeIHPOBAHHS (PH3HKO-XHMHYECKHX ITPOIIECCOB, IPOTEKAIOIIHE B
’KHBOM OPraHH3ME.

4. HzyuyeHHE IMTPHHIMIIOB OHOMEIHUIIHHCKOHN 37EKTPOHHUKH JIJI1 OCBOEHHU S IIPHHIHIIIOR
PadOoTHl METUIHHCKHX ITPHOOPOB H YCTPOHCTB AIIEKTPOHHKH.

5. IlpmoOpeTeHne HAaBRIKOB HCIIOIB30BAHHS IIPHOOPETEHHEIX 3HAHHH H KOMITET €HI[HI
y4aCTHS B HCCIeJ0BaTellbCKOH paboTe, HayYHBIX KOH(PEepeHIM X, a TaKKe JJIS PelleHH
3aa4 JOKa3aTeIbHOH H TPAHCIISIHOHHOH MEIHIHHEL.

Il1anupyeMble pe3yJabTaThl 00yYeHH S M0 JHCIHILIHHE:

B pesynsmame usyueniis npoepammuvl OUCHUNILUHDBL YV 00YUAOUje20cs QopmMupyiomcs cieoyioujiie
KOMMemeHyLilL.

OIIK 1. Crroco0eH HCITOTb30BaTh H IIPHMEHATE (DyHIaMeHTalIbHbIE H IIPHKIIa HbIE
MeIHI[HHCKHE, eCTECTBeHHOHAYYHbIe 3HAHHS JJIS IIOCTAaHOBKH H PEIEHH S CTaHAAPTHBIX H
HHHOBAITHOHHBIX 3aJ1a4 ITPodeccHOHaIbHOH JeITeIbHOCTH

OIIK 1.1. Bmazgeer dJIT'OPHTMOM OCHOBHBIX (131IBI]:['iZ'.EJ'-}-II]I‘ui[[I'LIEIEI'HII"(j MATEMATHYCCEKIHMX H HHBIX
CCTCCTBCHHOHAVYYHBIX MCTOLOB HCCIIeJOBAHHIT IIPH PCIICHHH r[pcr(be CCHOHAJIBHBIX 3d4da14

OIIK 1.2. cmocoOeH IpHMEHATh €CTECTBEHHOHAYUYHBIE 3HAHHS Ha MEKIH CIIHIUIHHAPHOM
YPOBHEM B ITPO( eCCHOHAIBHOH JeSITeIbHOCTH

2. MECTO JUCIHMIIJIMHBI B CTPYKTYPE OFPA3OBATEJILHON
ITPOI' PAMMUBI
JlucipmumiHa BXOAUT B bok 1. J[HcIiimuInHEL (MOAYIH ) yueGHOr o IjIaHa 110
crieranbHOCTH 30.05.03 MeaunmuHcKaa KHOePHEeTHKA, B eT0 00S93aTelIbHYIO YaCTh.
J{MCIUINHA H3Y4YaeTCs Ha OCHOBE paHee OCBOEHHBIX JH CIIMILIHH/TIPAKTHK Y4eOHOI O
TIJIaHAa:
o «DHU3HKAN
e «bHOmOrHsI»
e «HopMmanbHas QH3HOIOTHI»
JlucipoumHa o0ecIieYHBaeT H3YYeHHE ITOCIIEMYEOIIHX JTH CIIUIIIHH/TIPAKTHK Y4eOHOT O
TIJIaHAa:

e «OO0OpadoTka M aHAIM3 OHOMEIHMIIHHCKHX CHTHAJIIOB



3. TPEBOBAHUA K PE3YJIbTATAM OCBOEHN A TN CITUITJINHBI
B pesynpTaTe OCBOSHHS ITPOrpaMMbl JHCIHIUIHHBL Y 00YYarOIerocs () OpMHPYEOTC ST CIIE TYEOIIHE
KOMIIETEHIIHH, YCTaHOBJIEHHBIE IPOrPaMMOH CITEI[HAIHTETA:

Koan
Koa u HanMeHOBaHHE
HAaHMeHOBAaHHe HITK
KOMIIEeTeHIIHH

OIIK 1. CrtocobeH
HCITONIL30BATh H

OIIK-1.1. IlpuMeHseT
€CTECTBEHHOHAYYHEIE,

MTPHMEHSTE (yHIaMEHTalIbHEIE H
(pyHIaMeHTaIbHBIE H  [[IPHKIAIHBIE MeTHIHHCKHE
MTPHKIIaTHEBIE HAHHSL, H OITBIT IIPH
MeTHIHHCKHE, MMOCTaHOBKE H PelIeHHH
Fc*recmermmaylmme ajla4 Impod)eCCHOHAIIbHOH
SHAHIS JUTS TeITeIbHOCTH.
MMOCTAaHOBKH H

PeIeHH

CTaHAapTHBIX H

|I]I-IHGE&I_[HGHHBI}{

3aJgau

MpodecCHOHATEHOM

[TesaTe b HOCTH

OneHo4YHbIe
IL1aHpyeMble pe3yJbTaTbl
MATEePHAbI,
00y41eHHA (IMOKA3aTeJIH I
N POBepsIoine
OLl€HHBAHH A1)
De3YJIbTATbI 00 YIEeHHA
3HaEeT: []715 TEKYIIET O
- HKOJIOTHYECKHE H STHYECKHE KOHTPOJIA:
acIleKThI Bo3ZeHCTBHH (H3nuecknX |[KB
(paKTOPOB Ha YeJIOBEKa,
- (pr3HYecKe SBIeHHS H IIpoIlecchl, I mpoMeKyTOYHOH
eKale B OCHOBE ATTECTAI[HH:

KH3HeAeITeIIbHOCTH OpraHm3Ma H Hx [I'3
XapaKTEPHCTHKH, MeXaHHYECKHE H
OINTHYECKHE XapaKTEPHCTHKH,
JIEKTPHYECKHEe H MAarHHTHBIE
IBJICHH ST,
- 3HAeT MEIMIIMHCKIE ITPOOIIEMEI
HapPYIIEHHS TPaHCIIOPTa BEII[ECTR
epes KIIeTOYHble MEMOPAHBIL,
KBAHT OBO-MeXAHHYECKHE OCHOBBI
OHOBHEPr €ETHKH, MEXAHH3MBI
BO30VAJIEHHE B BO3OYANMON TKAaHH,
BTPACTPYKTYPHOE CTPOEHHE
MBIIIEYHOI'O BOIIOKHA,
OHo(pH3HYecKHe MeXaHH3MBI,
eJKall[ie B OCHOBE JBHKEHHSI
OIIOPHO-ABHIATEIILHOI O aIlllapara,
MEXaHH3MBI IIpeo0pa3oBaHH
HH()OPMALHH ITOCTYIIAFOIas B
CIIYXOBBIE, 3pHTEIIBHEIE H
XeMOCEHCOpHbIe oTernbl [IHC.

MEET: /1719 TEKYIIET O
- H3MEePSITh (PH3HYECKHE ITapaMeTPhl  [KOHTPOJLS:
1 OLIEHHBaTh (pH3HUYecKHe cBoHcTBa —|KB, ITH
OHOIOTHYECKIX OOBEKTOB C Ta0OpaTOPHBIH OTYET)
TTOMOIIBI0 MEXaHHYECKHX,

JIEKTPHUYCCKIIX H OIITHHYCCKHX 11 HPDME}I{}"TGIH-IOﬁ

MHHOBAI[HOHHBIX 3324
Mpode cCHOHAIbHOM
TesTelIbHOCTH.

METOJIOB, B YaCTHOCTH OKI', ATTeCTal[HH:
churmorpadusa, KYCM u 3
ayIHOMETPHIL
OIIK-1.2. Ucnoimp3yer 3HaET: J|J151 TEKYILET O
(PH3HKO-XIMHYECKHE, - 3HAeT MaTeMaTHYECKHE MeTO/IbI KOHTPOJIA:
aTeMATHYECKHE H pellleHH I KaueCTBEHHBIX H KB
eCTEeCTBEHHOHAYYHEIE KOJIMYECTBEHHEIX 3a0a4
METO/IBI HCCIIeJOBAaHN S B METHITMHCKOH ITpo0iIeMaTHKH J] 7151 TTpOMEKYT OUH O
PEIIEHNH CTaHJAPTHEIX H  |(HAOKPHHOIIOT M, Kap HOIOTHA, ATTECTAL[HH:

HEBPOIIOTHSL, XHPYPIHS H IIp.) 3
- (pu3HYecKIe mapaMeTpHl,

XapaKTePH3YIOMIHE (PYHKITHOHAIEHOE
COCTOSIHHE OPTraHOB M TKaHEH:




MEXAHHYCCKIIC, 3JICKTPHYCCKIIC,
JIEKTPOMAI'HHTHBIC, OIITHYCCKHE H

TPyTHE.

/1719 TEKYIIET O
- Ha OCHOBE 3HAHHI 110 IMPO(HIIBHBIM [KOHTPOJILT:
pas3gerraM MaTeMaTHUYeCKHX H KB, ]I
€CTECTBEHHOHAYYHBIX JHCIHIUIHH
(popMHpPOBaTh COOCTBEHHEIE J1 7151 TIpOMEKYTOUHOH
CYKJIEHHS IIPH PEIIeHHH ATTECTALHIH:
KOHKPETHBIX 3ajJa4 TeopeTHueckoro H{I'3, P (0030p HayIHBIX
MMPHKIIaJHOr O XapaKTepa, HCIIOIb3ys |cTaTel)
HH(()OPMAIHOHHO-
KOMMYHHKAI[HOHHBIE TEXHOIOIHIL, B

aCTHOCTH YMETEH IIPOBOJHTH
aHAJIOTHH M COIIOCTABIISTh JaHHEIE
COBPEMEHHBIX METOIOB
MeJHITHHCKOH JHarHocTHKH (OKI',

1 (preSorpads,
peoruieTH3MOrpadgus, CIIHPOMeTPHSI H
TP.) H HAYYHO-3KCIIepHMeHTaJIb HbIX
TOJIXOJIOB CMEKHBIX JTHCIHIUIHH
(371eKTPO(P H3HOIIOTHS, MONIEKYILIPHAS
OHOJIOTHA U Ip.).




4, COJAEPKAHHUE JUCHUIIJINHBI, CTPYKTYPUPOBAHHOE I1I0 TEMAM
(PA3JTIEJIAM) C YKA3AHHNEM OTBEJITEHHOI'O HA HUX KOJIMYECTBA
AKAJTEMHYECKHX YACOB 1 BUJIOB 3AHATHH

4.1 O0beM JUCHHILIHHBI B AKaJieMHYEeCKHX 4YacaX, BbIJeJJeHHbIX HA KOHTAKTHYIO PadoTy
00YUAIOINHXCA ¢ MPenoaaBaTeieM H HA CAMOCTOAT €JIbHYI0 BHEAYIHTOPHYIO padoTy
00 VIAIOIINXCH

TpynoemkocThb B ‘ Koin4ecTBo 4acoB
Bua ygaeOHol padoThI aKaJleMHIeCKHX Kypc -3
yacax cemectTp -5
Euﬂmm Has padoTa 00yYaAOINHXCH C 60 60
penojgaBartesieM (BCero) _

N3 X
SaHATHA TeKIIHOHHOI'O THIIa
3aHATHS CEMHHAPCKOr O THITA

AMOCT 0OAITE/IbHAA BHeAYAUTOPHAA padoTa 44 44
BCEro)
POMEKYTOYHAS aTTECTaI[HI — 4 4
auyeT C OI[EHKOM
IOﬁmaﬂ TPYA0EMKOCTb JHCITHILTHHDI 108/3 3.e. 108/3 3.e.
M3 Hux Ha 1111 6 6

4.2 CogepkaHHe JHCHHILIHHBI, CTPYKTYPHPOBAHHOE 110 Pa3ie/iaM ¢ YKa3aHHEM
OTBeJeHHOr0 Ha HUX KOJIHYeCTBAa aKaJeMHIeCKHX 1ACOB H BH/I0B 3aHATHH

KoHTaKkTHas padoTa, aKaaeM.
q CamMocToAaTe/IbHAA
HaunmeHoBaHHe 13 HUX Ha
T T —— 3anaTun 3anaTusn BHeayauTopHas | Bcero I
JIEKITHOHHOI'0 | CEMHHAPCKOI 0 padora
THIIA THIIA
Kvypc 3- cemectp - 5
Pasnen 1 BreneHHe B
OHO(H3HKY )
Pasgen 2 TpaHcroprt
BEINIECTB B OPraHI3Me 6 -
OHOMeMOpPaHOIOTH)
Pasnen 3 buosHeprerHka 2 -
Pasnen 4 bHomormyeckas 4 5
TIEKT POJIHTHAMIKa _
Pazgen 5 buoMexaHHka _ 4 2
Paznen 6 MupopMalms u
PETYIIHPOBAHHE B 6 2
OHOJIOTHYECKHX CHCTEMax
Bcero 3a cemecT p) 24 6
I IpoMexyTouHas
aTTeCTals] ] ]
UTOI'O 24 6




4.3 TemaTuvecknil IIaH 3aHATHH JIEKITHOHHOI0 THIIA (110 cemMecmpam)

HaumMeHoBaHHe TeMbI

Ilepeuyenn
koa0B | OneHo4H
NJK, ble

¢opmupye|MaTepua

OHO(H3HKH B OHOIOTHH H MeJTHITHHE.
Brnodmsiieckiie MeTOAbI MaTEMAaTHYECKOI'O
MOAEIHPOBAaHH . MeToabl 00padoTKH
PE3YIILTAaTOB H3MepPeHHIL. JJoBepHTEeIbHAS
BEPOSTHOCTE. [locnemoBrareIbHOCTh 00PadOTKH
AHHBIX B HaYVYHBIX HCCIEM0BAaHISIX. HeKkoTopkle
[(II[)GPMBI pacIipeielIeHH s Pe3yIbTaTOR B BEIOOPKE
H IIeHTpalbHBIe TeHaeHIH: CA, ME, MO.
Hcronms30BaHie cTaTHCTHYECKHX MeTOOB Ha
MPHMEPE IMPOrPAMMEL GraPhPad Prism 7.0.

Yacel Kpartkoe coaep:xaHue 3aHATHSA
n/n 3AHATHSA MbIX B bl I
npouecce | TEKYIIEro
OCBOEHHSA | KOHTP OIS
TeMbI
Kypc- 3 cemectp -5
Paszen 1. Beenerne B GHODH3HKY
1 [Tema 1.1 Beemenme B 2 [[Ipegmer Omodu3uKH. MeTOAbI H HaITpaBIIEHH S OTIK 1.1 B
[OH O H3HKY COBpeMeHHOH OHo(pH3uKH. Ocobas MHCCHSI [OIIK 1.2

Pasyen 2. TpaHCIIOPT BEINECTB B OpraHu3Me (GHoMeMOPaHOJIOTH )

[T'ema 2.3 TpaHcropr
BEILIECTBE B

MHOI OMEMOpPaHHEBIX
[cCHCTEMaX.

BHGd)HSH‘IECI{HE MEXAHH3MBI BCACBIBAHHC

BEIIECTBA B KETYAOUYHO-KHIIIEUHOM TPAKTE.
Brnodmsmieckiii MexaHH3M cekpelu. Cl(-
YHCO(3)(-) oomennuk, H+K+ AT ®aza. O6MeH
KHIKOCTH Yepes3 CTEHKY KPOBEHOCHOI'O
KaITHiUIsgpa. brogH3nyeckie MeXaHH3MEbI
BBIJIEIIEHH I BEIECTB ITOYKaMH. bHO(pH3HYeCKHE
|OCHOBEI AbIXaHHA. | a3000MEH B JIETKHX.
PacTBOpeHHe ra30B B KPOBH. T paHCIIOPT
VITIEKHCIIOr o rasa. L[k I'eHiepcona

2 2 |Crpoemte u 6uonoriueckas GpyHkHI KeTounoit [OITK 1.1 [KB
[Tema 2.1 CTtpoeHHE H MeMOpaHEBI. JIMIHIBI — KHAKOKpHCcTamnyeckoe |OIIK 1.2
|Oromornyeckast (PYHKIH S |cocTOSIHHE, TTOABHKHOCTSE, [[OC, BA3KOCTH
MeMOPaHEI, T'TIHKOKAJIHKC MeMOpaH. MeMmOpaHHbIe OelIKH. | TIHKOKAaIKC.

MEXKIIETOUHBIE B3aHMOJIEHCTBHSA
3 paBHEHHE IlepeHoca I JHPPy3HH. KuHeTnka
COITPSKEHHBIX MACCOIIEPEHOCOB. T paHCIIOpT
ITUITO(DIJIBHBIX BEILNECTB. 1T PaHCIIOPT
[Tema 2.2 Buodusmyeckre THIPO(IIBHBIX BellecTB. TpaHCIIOPT IO
MEXAHH3MBI TPaHCIIOpTa MeMOpaHHBIM KaHallaM. bHOTOrHYeCKHE HAaCOCHI.
BelecTB (MacCOIepeHOC) KOMITOHEHTHI CHCTEM AaKTHBHOI'O TPAHCIIOPTA.
yepe3 OHOIIOTHYECKYIO CHCTEMBI aKTHBHOI'O TPAaHCIIOPTa HOHOB. Kasmn-
MEMOPaHY. aTpHeBBIH Hacoc. KambigieBrlit Hacoc (SERCA).
OOneryenHas guddy3na. CrieriHaabHbIE
MEXAHH3MBI TPAaHCMEMOPAHHOIO IIEPEHOCA.
_ [LLleneBbIe MEXKKIIETOUHbIE KOHTAKTHI.
[ [IoHSTHE O MHOrOMEMOPAaHHOH CHCTEME.




I IraaucﬁMEHa B KaIWJISIPAX. I

Paspgen 3. buosHepreTHka

5 [Tema 3.1 OcHoBBI 2 |KBaHTOBO-MEXAaHHYECKHE OCHOBBI lormk 1.1 B
|OH OSHEPTETHKH. OHOBHEPreTHKH. TT-3JIEKTPOHEL. JIroMuHecieHis |OIIK 1.2
OnosormyecKnx cucreM. CTOKCOB CIIBHT.
OIeKTPOHHAS cXeMa KH3HH. bHo(H3HKa
KIIETOYHOI'O AbIXaHHS. CONMpPSKEHHE OKHCIIEHHS H
docoprnHpoBaHHI. 3aKOHBI OHOSHEPreTHKH

eTkH 110 B.II. Ckymaueny. I IpHxn3HeHHas
(IIyOopHMETPHS KOMITOHEHTOB JbIXATeIbHOH

ernu. IlepBoe HaYaIIO TePMOJHHAMHKH H KHBBIE

OpraHu3Mel. TeryIoBon OarnaHCc OpraHM3Ma.
OHeproTpaThl OpraHms3Ma. Bropoe Havamno
TepMOIHHAMHKH. Teopema [Ipuroxmna.
] |/IFICCHITaTHBHBIE CTPYKTYPhL

Pasgen 4 buonornyeckas 31eKTPOJHHAMIKA

16 [Tema 4.1 DrekTpHyeckue 0 2 [OIeKTPOIpOBOJHOCTE KHBBIX TKAHEH. IOIIK 1.1 [KB
MarHHTHEBIE CBONCTBA TKaHeH JHAIEeKTPHYECKHE CBOMCTRA KIBBIX TKaHEN. IOIIK 1.2
lopraHm3Ma. Kpupas 1usneKTpHYeCKOH IMTPOHHI[aEMOCTH.

MarHHuTHBIE CBOHCTBA KHBBIX TKAHEH H
Ononormyeckmne 3¢ PeKThl MarHHTHBIX ITONEH.
JIUCTIEPCHS BIEKTPHYECKOr O HMITEJaHCa KHBBIX

KaHewH.
7 [Tema 4.2 Mexanmsmbl 2  |MexaHn3Mbl OHO3IEKTPOreHe3a H ero Pojlb B orik1.1 KB
|CHO3TIEKTpOreHesa H €ro poib BO30VkKIeHHH. [1epBBIi H BTOPOH OIMBIT JIvimkn |OIIK 1.2
B BO30OYKICHHH. ['anpBaHH. YpaBHeHHe HepHcTa. YpaBHeHHE

['oms ivaHa- XokkHHa-Karia. [loTeHIman
[TOKOSI, ITOTEHIHAN JeHCTBHSA. POIb HOHHBIX
KaHaIoB B OHo3nmekTporeHese (Na, K 1 Ca
KaHalbl). Bo3OyIHMOCTE H BO30OYKICHHE.
PedpakrepHocTs. JIaOHIBHOCTS.
PacripoctpaneHHe BO30yKAcHH . CHHAIITHYECKAS
repegada. Cxema HEPBHO-MBIIIIEYHOH TIEPEIayuH.
bBrodnzmieckrie OCHOBEHI AIIEKTPOKapAHOT pa]HIL.

Pazmen 5 brnomMmexaHHKa

8 ema 5.1 MexaHmueckue Jlecbopmarms. JInarpamMMa pacTsKeHHS H CKaTHS.
|CBOHCTBA KHBBIX TKAHEH. Bsaskocts. MexaHHYecKIHe MOJIEIH KHBBIX
BHodm3nka ormopHo- TkaHeH. KommrareH. DinacTtHH. bHodn3nka
IBHTaTEILHOIO aImapara MBIIIIEYHOIO COKpaIleHH . MexXaHHYecKHe
YeIIOBEKa. [IPOLIECCH] B OIIOPHO-IBHTAaTEIIFHOM arllapare

[JeTOBeKa.
'Q_lTeM.a 5.2 buodusuka 2 |bmoMexaHHKa BHEIIHETO JbIXAHI L.

VIBIXAHHA H KpﬂEGGﬁpElH_[EHI[H. broMexaHH4YecKHe ITPOIECCHL B AT'YVTHKAX H
DeCHHYKaX. bHoMeXaHHKa KpﬂEODﬁp&H_[EHI[H.

Pazgen 11 UHopMaIpisa H peryIHpoBaHie B OHOTOTHYECKHX CHCTEMAaX

10 [Tema 6.1 Mexammsmer 2 |Pazgpaxurem. CTPYKTYPHBIE OCOOEHHOCTH lormk 1.1 B
MMpeo0pa3OBaHM A PELIEIITOPOB. PellenTOpsI, 00nIagarolIiie IOIIK 1.2
HH()OPMAIIHH B PEIeNTopax |cTierHaTbHEIMH KIIeTKaMH. bHo(H3HKa cITyXa.
|CEHCOPHBIX CHCTEM. [{HUTOCKEIET BOIOCKOBOH KIIETKH.

HMHpopMaIis 1 KHBOMH MexaHOUYBCTBHTEILHBIE KaHAJIBI.
OpTaHH3M. bBrodusmyeckas akycTHKA.




11 [Tema 6.2 Enodgmsuka
XEMOCEHCOPHBIX CHCTEM
12 [Tema 6.3 BrHodH3zHKka 3peHHL.
PerynupoBaHmue

|OH OIOr HUECKIX TTPOL[ECCOB.

Enodmn3nka XxeMOCeHCOPHBIX CHCTEM. BKycoBas JorTK 1.1
|OIIK 1.2

CEHCOPHAA CHCTEMaA. OOOHATeIbHAS CEHCOPHAA
CHCTCMaA.

bBrnodnznka 3penns. CBeTOIPeIOMISIOIIAS
cHcTeMa I'lTa3za. Ousnueckas, PH3HOIOTHIECKAS H
KITHHITYecKas pedpakimisa. MexaHH3M
BOCIIPHSITHS CBeTa (POTOPELEIITOPaMH. OTalTbl
Mpeo0pa30oBaHHUS POAOIICHHA ITOJ JeHCTBHEM
KBaHTa cBeTa. MH(pOpMaI[HOHHEIE ITPOIIECCH B

OHOJIOTHYECKIX cHcTeMaX. CTparerus
paBIeHHT (PYHKI[HSIMH OpraHH3Ma.
CTPYKTYpHAas CXeMa aBTOMATHYECKOI'O
paBJIeHHs. PellenTop KaK KOAHPYIOIIEe
CTPGﬁGTEG.

KB

Bcero 3a cemMecty

4.4 TemaTH4ecknil ILIAH 32aHATHH CEMHHAPCKOr0 THIIA (7110 cemecmpam)

dopma
No NpoBeJeHU S
3AHATHA
TeMbI

CEMHHAPCKOI0
THIA®

Kypc- 3 cemecTp -5

HanmMeHoBaHHe
TeMbI 3aHATHA

Paznmen 1. BregeHne B OHO(DH3HKY

Yacel, B
TOM

qHc/Ie HA
1111

Kparkoe cogep:kanne
3aHAT HA

Onenou
Ilepeuenn HbIe
NJK, MaTepHa

bopMHPYeMbIX| JIbI /15
B MIpolecce |TeKymier
OCBOEHHS 0
TeMbI KOHT pPOJI
|

ema 1.1 |CemmmHap BeeneHue B 2 [ IpaBnna aHamiza OIIK 1.1 KB
onopu3uky Teopus [MOIIYUEHHBIX JAHHBIX ITPH OIIK 1.2
TIOTPEITHOCTH [MPOBEEHHH HAYUHOI O
H3MEPEHHH, SKCIIEPHMEHTA.
OCHOBAHHas Ha OopMHPOBaHHE YMEHH A
TEOPHH [T0JIb30BAThCS (PHIHYECKHMH H
BEPOSITHOCTEN U MaTEMATHYE CKIMI METO[aMI
MaTeMaTHYeCKOMH [[OrpelnmMocTh B OIMpeaeIeHHH
CTaTHCTHKH KOHI[EHTPAI[HH JOITHHTA Y
_ _ [cTIOpTCMeHa
Pasyen 2. TpaHCIIOPT BEIMECTB B OpraHu3Me (GHoMeMOPaHOIOTH )
TpaHcropt 4 H3yueHe rmpodiem OIIK 1.1 KB
BEIIECTRE B HAPYIIIEHNUA TPaHCIIOPT OIIK 1.2
MHOTOMEMOPaHHBIX] BEIIECTB B OpraHu3Me U
CHCTEMAX OCBOEHHE JTad0paTOPHBIX
METOL0B OHOMeMOPAHOIOTH .
Mema 2.1 |Cenmmap- I3YUEHHE ITACCHBHOTO
pAKTHIYM TPaHCIIOPTa METHIIEHOBOI'O
CHHETO Yepe3 KOMY JIST VIIKH,
[3YUEeHHE AKTHBHOTO
TPaHCIIOpTa — BEIOPOC HOHOB
BOOPOAA B IIPOCBET KEIYIKA
TISITYIIKH:
1) opMHpOBaHHE YMEHHS




[Tema 2.2

COBpEMEHHEIE
3aJaqi OHO(PH3HKH

H3MEPSTh (PH3HYECKHE

[TapaMeTPhI U OLIEHHBATh

(pH3HYeCKHe CBOICTBA —
OHOIIOTHYECKHX OOBEKTOB C

[TOMOIIBIO ONTHYECKHX

METOIOB

2) hopMHpPOBaHHE YMEHHST
BLICUHTHIBATH KOHCTAHTY
[TPOHHI[AEMOCTH BEIIECTBA

yepes OHOIIOTHYECKYIO

MeMOpaHy

M3yueHne mpobinem aapecHon [OIIK 1.1
ITOCTAaBKH JIEKApCTB B HayYHOH JOIIK 1.2

KapIHOJIOI'HIL.

METHITHHCKOH OHO(H3HKH

Kpyrieia cron B 00J1acTH I TEpPaTypE.
aJlPeECHOH
IIOCTABKH JIEKapCTB
Paszen 3. brosHepreTnka
(OCHOBEI 2 MeTompl H3yueHHa sHeproTpatjOIIK 1.1 KB
OHOBHEPTETHKH. opraHmsMa. [ Ipsmvast OIIK 1.2
KaJTOPHMETPH ST
1) popmupoBaHHE YMEHHST
H3MEPSTh (PH3HYECKHE
CeMImHap- MapaMeTPhL U OLIEHHBATh
[Tema 3.1 (pH3HYECKHE CBOHCTBA —
HDARTIEYM OHOIOTHYECKHX OOBEKTORB C
TTOMOIIBIO
TepPMOJHHAMIYECKHX METOJIOB
2) popMHpOBaHHE YMEHHS
I3MEPSITH TEIUIOBOH ITOTOK
Ta00PaTOPHBIX KHBOTHBIX
Pazzgen 4 buonornyeckas 37eKTPOHHAMIKA _
[Tema 4.1 [JlaGopaTopHas | OineKTpHYeCcKHe H 2 Perncrpanmsg 1 aHamm3 OKIT JOIIK 1.1 KB, IIH
pabora MarHHUTHEIE M3 HUX 2 [UETTOBEKA C IIOCTPOEHHEM OIIK 1.2 nadopar
CBOMCTBA TKaHEH IIII  PPHIeKTpHyYecKOoN OCH CepAlia B OPHEBIH
OpraHH3Ma. TPeYIOIIbHHKE DHHTXOBEHA OTYET)
MeXaHH3MBI [IpaKkTHYeCcKas OAroTOBKA:
OHO3IEeKTpOreHes3a 1) popmMHpOBaHHE YMEHHS
H €TI0 POJIb B aHanu3HpoBark OKI' B
BO30YKICHHI CTAaHIAPTHBIX OTBEJEHHAX H
BLIUHCIIEHIE HAKIIOHA
PIIEKTPHYECKOH OCH CepIla
2) popMHpOBaHHE YMEHHS
[T0JIb30BAThCS (PHIHYECKHMHI H
MaTEMATHYE CKIMH METOTaMH,
B YACTHOCTH YMETH
BLITOJTHHTh QHAJIM3 JaHHBIX
_ OKI
[Tema 4.2 |[Kpyraeii cron | CoBpeMeEHHEBIE 2 "Oﬁcy}mem[e Hay4HBbIX cTraTed [OIIK 1.1 /]
3aa4n OHO(PH3HKH 10 COBPEMEHHBIM OIIK 1.2
B 0051acTH [CCIIEAOBAHHSM B 00JIaCTH




Pazmen 5 brnomMmexaHHKa

[Tema 5.2 |JIaGopaTopHas
pabora

Ernodmsuka
KPOBOOOpaIIcHHAL.

4
H3 HHX 2
[TI1

OIIK 1.1
OIIK 1.2

Perucrparis 1 aHaIIH?3
c(pHIMOrpaMMEI YeJIOBEKa.
OrnpeierieHHe CKOPOCTH
pacIpocTpaHeHH S ITYIIb COBO
BOJTHEI

IIpakTHYeckas NoAroToBKA:
1) popmipoBaHHE YMEHHS
aHATTH3HPOBATh
c(hHrMOrpaMMYy 4YeJIOBeKa

2) popMHpOBaHHE YMEHHS
[TOJIb30BATHCS (PH3HYECKHMH H
MaTeMaTHYe CKHMH MeTOJaMH,
B YACTHOCTH YMETh
BHOTOTHHTH aHAH3 JaHHBIX
c(pHIrMOTrpaMMBbI ( BEIUHCIIEHHE
CKOPOCTH PacIpOCTPaHEHHS
TYII5COBOH BOJIHEI)

KB, ITH
nadopar
OPHBIH
OTYET)

[Tema 5.2 |JIaGopaTopHas
pabora

Ernodmsuka
TBIXaHHST

4

M3yueHne BHemmHero aexanmsg jOIIK 1.1
yeroBeKa (CIIHPOMETPHS) OIIK 1.2
1) popmipoBaHHE YMEHHS
AHAIIH3HPOBATh KPHBYIO

«TIETIIS «TIOTOK-CKOPOCTh»

2) popMHpOBaHHE YMEHHSI
[T0JIb30BAThCS (PHIHYECKHMH H
MaTEMATHYE CKHMH METOIaMH,

B YACTHOCTH YMETH

BLITOJIHHTh aHAJIM3 JaHHBIX

HaxoxaeHHS JKEJI 1 OKEJ]

Pazgen 6 MHdopMalis 1 peryIripoBaHHe B OHOITOTHYECKHX CHCTEMaX

KB, ITH
nadopar
OPHBIH
OTYET)

[l'ema 6.1 [JIabopaTopHas
pabora

Bcero 3a
cemMecTp

AyIHOMETPHSI

4

H3 HHIX 2
[1I1

36
H3 HHX 6
[1I1

M3yueHne KpuBOH nmoporoporo jOIIK 1.1
130()0Ha METOIOM TOoHaiIbHOMH [OIIK 1.2
BO3AYIIIHOH H KOCTHOH

ayIHOMETPHHU

[IpaKkTHYecKas MOAroTOBKA:

1) popmipoBaHHE YMEHHS
AHATH3HPOBATh KPHBYIO

2) popMHpOBaHHE YMEHHS
OIIPEIETIEHH S CTETIEHH

TyroyxocTH (metof (DiieTyepa

I Ip.)

KB, ITH
nadopar
OPHBIH
OTYET)

* Dopmul npoeed eHUA 3AHAMUU CEMUHAPCKOZ0 MUNA.:
npaxkmideckoe 3auaniie, cemMuHap, 1abopamopuas paboma, cuMyIsyLLOHHOe 3aHsaniiie,

KIHHUYeCKOe 3dHANIEe, HAVHYHO-NPAKMUYecKoe 3dHAnlie, praﬂblﬁ CHoJi, Macmep-ridcc,

KOJUIOKGLUYVM.




4.5 Coaep:xanie BHeayIHTOPHOI cCaAMOCT OATEJIbHOM PadoThbI

T eMBI

B OHO(H3HKY

emMa 2.1
brogmzmieckune
MEXAHH 3MBI
TpaHCIIOpTa
BEIIECTB
(MaccoIlepeHoC)
yepes
OHOIIOTHYECK VIO
MeMOpaHy.

emMa 2.2
[T paHCcIiOpT
BEIECTBE B

CHCTCMAX.

TUCIIHILJIHHbI

eMa 1.1 BeRegeHue

hﬂ-IDI‘GMEMﬁpﬂHI{BIX

Kogn41ectBoO
JacoB

Coaep:raHue
CAMOCT OSATEJIHLHOM PAdOThbI

Hcnone3oBanue
CTAaTHCTHYECKIX METOJOB Ha
IIPHMEPE ITPOrPAMMEI
GraphPad Prism 7.0. Pemenune
3a7a4 110 OHO(H3HKE C
CTAaTHCTHYECKOH 00pabOTKOH.

YpaBHEHHE IlepeHOca I
mnddy3nn. KiHeTHka
COIMPSKEHHBIX
MAacCCOIIEPEHOCOB. TpaHCIIOPT
TTHITO(DIIIBHBIX BEIIEeCTB.
TpaHCIIOpT rHAPOQ HIIbHBIX
BEIEeCTB. T paHCIIOPT IO
MeMOpaHHBIM KaHallaM.
BHomnmormieckie HacoCH.
KOMITOHEHTEI CHCTEM
aKTHBHOI'O TPaHCIIOPTA.
CHCTeMbI aKTHBHOT'O
TPaHCIIOpTa HOHOB. Karmii-
HaTPHEBBIH HACOC.
KampimeBsni Hacoc (SERCA).
OO0mneryeHHas THPDY3HI.
CrelHaJIbHbIe MEXaHH3MEL
TpaHCMeMOPaHHOI O IIEPEHOCA.
[1]enmeRble MeKKIIeTOUHEIE
KOHTAKTHI.

IIoHsTHE O MHOrOMEMOpPaHHOH
cucreMe. buogu3nyeckue
MeXaHH3MbI BCaChbIBAaHHE
BEILECTBA B JKEITYI0YHO-
KHIIIEYHOM TPaKTe.
BrodH3nyeckii MeXaHH3M
cexpermn. CI(-)/HCO3)(-)
oOMeHHHK, H+K+ AT®asza.
OOMEH KHIKOCTH Yepes
CTEHKY KPOBEHOCHOT'O

KaIioisapa. buogmsndeckue
MEXaHH3MbI BBIJIETICHHS

BEIIECTB ITOYKAMH.
BHo(H3HYeCcKHe OCHOBBI
neIxanis. 1'a3000MEH B JIETKHX.
PacTBOpeHHE ra30B B KPOBH.
TpaHCIIOPT YITIEKHCIIOrO rasa.
[{uxi ['eHgepcoHa razooOMeHa
B KaITIUIISIPaX.

IlepedyeHn
NJ/1K,
dopMHpPYEMBIX
B Ipoliecce
OCBOCHHS
TEMbI
OIIK-1.1,
OIlK-1.2

OIIK-1.1,
OIlK-1.2

OIIK-1.1,
OIlK-1.2

O1eHoOYHbIE
MATEPHAIbI
JIJISI TEKYIIero
KOHT POoJis

KB, [

KB, ]I P

KB, ]I, P




ITema 3.1 OCHOBEI
OHMOBHEPTETHKH.

KBantopo-Mexannueckme |OIIK-1.1,
OCHOBEI OHOBHEPreTHKH. T- |OIIK-1.2
BIIEKTPOHEI. JIFOMIHECI[EHIH A
OHOJIOTHYECKHX CHCTEM.
CTOKCOB CIBHI. JNEKTPOHHAS
cxXeMa KH3HH. brnodmsnka
KIIETOYHOI'O JIBIXAHH .
COIpsDKEHHE OKHCIIEHNS H
(poch opHITHPOBaHHS. 3aKOHBI
OHOPHEPreTHKH KIIETKH IT0
B.I1. CkynaueBy.
[Iprzxr3HEHHAS PITyOPHMET P
KOMITOHEHTOB JBIXaTEIBHOM
1erm. [leproe Havaso
TePMOIHHAMHKH H KHBEIE
OpraHusMel. 1T ermIoBoH OamaHc
OpraHN3Ma. SHEPTOTPATEI
opraHmsMa. Bropoe Ha4aio
TepMOIHMHAMHKH. T eopeMa
[IpuroxuHa. J[HcCHITaTHBHEBIE

GTP}’I{T }fPLI :

[KB, 11 P

.lTema 4.1
ONEKTPHYECKHE U
MaTrHHTHBIE
CBOICTBA TKaHeH
OpraHH3Ma.

ema 4.2
MexaHH3MBI
OHOBJIEKTPOreHe3a
I €0 POJIb B

B O30V K CHHIL.

OIEeKTPONPOBOAHOCTE KHBBIX [OIIK-1.1,
TKaHeH. /[manmekrpuyeckue JOIIK-1.2
CBONCTBA KHBBIX TKAHEH.
Kprneast 1H3IeKTpHYeCKONN
IIPOHHIIAEMOCTH. M arHuTHEIE
CBOHCTBA JKHBBIX TKAHEH H
Ononormyeckue 3¢ (PeKThl
MarHUTHBIX ITOIEeH. JHCIIepCcHs
3JIEKTPHYECKOI0 HMIIEJaHCa
’KHBBIX TKAHEH.

MexaHu3MbI OHoa1eKTporeHe3ajOIIK-1.1,
H ero poib B Bo30yxaeHuH. |OIIK-1.2
[IepBEIH H BTOPOH OIIBIT
Jlyumxu ['anpBaHi. YpaBHEHHE
HepHcTa. YpaBHEHHE
['ompmvana- XomKKHHa-KaTia.
[loTeHIHAal ITOKOSL, ITOTEHI[HAL
NeHcTBHA. POl HOHHBIX
KaHaJIOB B OHOBJIIEKTPOTrEeHESE
(Na, K u Ca xaHambI).
B0o30ymIMOCTE 1

BO30YKJICHHE.
PedpakTepHOCTE.
JIaGMIIbHOCTB.

PacripocTpaHeHHe
BO30VYKIeHHI. CHHAIITHYeCKas
nepegaya. Cxema HEPBHO-
MBIIIEYHOH TIEPEIaYH.
BHo(u3HIeCcKHe OCHOBEI

KB, 11 P

KB, ]I, P




Bcero:

44

MexaHn3M BOCIIPHSTHS CBETa
(oTopelenTopaMH. STalTbl
npeoOpa3oBaHHS POJOIICHHA
IIOJT JIeHCTBHEM KBaHTa CBETA.
MH}opMaIHOHHBIE ITPOLIECCH B

OHOIIOrMYECKIX CHCTEMAX.
Crparerus yipaBIcHH
() YHKITHSIMH OpraHH3Ma.

CTPYKTYpHas cXeMa

ABTOMAaTHYECKOI' O VIIPABIIEHHS.
Perrernrop Kak KOJQHPVIOIIEE
YCTPOHCTRO.

7 [Tema 5.1 2 Jlepopmarmsa. Juarpamma  JOITK-1.1, KB, /I, P
MexaHH4YeCcKHe PACTSKEHHS M CHKaTHA. OIIK-1.2
CBOMCTBA JKHBHBIX BsaskocTs. MexaHHYeCcKHe
TKaHel. buodunsuka MOJIEJIH KHBBIX TKaHEH.

OITOPHO- KommareH. DnacTHH.
UIBHTaTEIBHOI O Brodn3nka MBIIIIEUHOT O
arrrapara 4eJIOBeKa. COKpaIlleHHI. MexXaHHYeCKHE
IIPOIIECCH] B OITOPHO-
JIBHIaTeJIbHOM aIlapare
| YyeJIOBEKA. _

8 Tema 5.2 4 buomexaHuka BHemmHero  JOITK-1.1, KB, /1, P
brodn3nka neIXaHU. bHomMexaHka OIIK-1.2
UIBIXaHHS H KPOBOOOpaIleHHA.

K] OBOOOpAIIEHI . bHoMexXaHHYECKHE IIPOIIECCH] B
| JKTYTHKaX H DECHHYKAX. _

9 Tema 6.1 2 Pasgpaxurenn. CtpykrypHble [OIIK-1.1, KB, /]I, P
MexXaHH3MBI 0cO0eHHOCTH penenropoB. JOIIK-1.2
[MpeoOpazoBaHHI Pereritopel, odnagarorie
HH(OPMAIHH B CITEI[HAIbHBIMH KIIETKAMII.

PELIENITOPax buodmsuka cmyxa. [{uTockener

CEHCOPHBIX CHCTEM. BOJIIOCKOBOH KJIETKH.

HMH)opmalnia u MexXaHOUYBCTBHUTEIIBLHBIE

’KHBOH OpPraHH3M. KaHanbel. brodn3nyeckas

aKycTHKa. brnousnka
XEMOCEHCOPHBIX CHCTEM.
BKycoBas ceHCOpHas CHCTEMA.
OOOHSTE IbHAS CEHCOPHAs
CHCTEMA.

10 ema 6.2 Brnoduznka 3peHH L. OIIK-1.1, KB, ]I, P
Brodmsnka 3peHH. Crertornpenomistoriasa cuctemajOITK-1.2
PeryimposaHue rinaza. QU3HYecKas,

OHOIIOTHYECKHX (pH3HOIOrHYecKas H
[TPOLIECCOB. KITHHHYecKas pe(ppaKIHsL.

Oo0pa3oBaTejibHbIE TEXHOJIOTHH, HCII0JIb3YeMbIe NPH H3YYEeHHH JHCIHILIAHBL
1. TpamguinoHHBIE 0Opa30BaTEIbHBIE TEXHOIIOIHH




W

HMH(popMaIoHHEIe TEXHOIOTHH (0a3a ¢ 37IeKTPOHHOH OHOITHOTEKOH/ MeTOHYEeCKHE
MaTepHalbl 1o guciIuinHe B cucTeMe MOODLE/TectupoBanme B cucteMe MOODLE n

1p.)

T exXHOmoruu nmpodIeMHOr0 O0YUEHH S

T eXHOIOIHH MOAYIIBHOI'O O0OYUEHHS
Texronorun gud pepeHIHPOBAHHOIO 00YUeHH
T eXHOIIOrHH I'PYIIIIOBOIO O0YUEHH



5. OPTAHU3AIIUA TEKYHIEI'O KOHTPOJISI 1 ITIPOMEXYTOYHOH

ATTECTAIINH

5.1 IIpoBegeHne TEKYINEro KOHTPOJIA 10 TeMaM/pasaeaM JHCIHILIHHLI

Koabl O1eHO1HDbIE
Tema/pasnea MPOoBepPAEeMbIX MAT ePHAJIbI Pe3y/ibTarbl BLINIOJIHEHHA 32 JaHHI
JUCHHILINHBI KOMIETEeHINN | /1Sl TEKYIIEero nmo Teme/pasaeay*
u NJIK KOHTPOJIS
OIIK-1.1, [IpeacraBieH KOHCIIEKT JIEKITHH H
KR IIPOAEMOHCTPHPOBAHEI 3HAHHS I10

Tema 1.1 Bregenue
B OHO(DH3HKY

paszenaM M 3ajayaM HayKH
OHO(H3HKH.

IIoATrOTOBIIEH U IIPeACTaBJICH JOKIA C
IIpe3cHTaIEH

Tema 2.1
bBrodmnznyeckme
MeXaHH3MBI
TPaHCIIOpTa
BEII[ECTB
(MaccornepeHoc)
yepes
OHOJIOrHYECKYIO
MeMOpaHy.

Tema 2.2
TpaHcmiopr
BEILECTBE B

MHOI OMeMOpPaHHBIX
CHCTeMax.

[IpeacraBieH KOHCIIEKT JIEKITHH H
IIPOAEMOHCTPHPOBAHEI 3HAHHS TIO
CTPOEHHIO OHOIIOTHYECKOH MeMOPaHbI

[IoAroTOBIIEH M IIPEeACTABIIEH JOKIA C
IIpe3cHTAIEH

IIpemcraBiieH KOHCIIEKT JIEKIIHI U
IIPOAeMOHCTPHPOBAHEI 3HAHHS I10
KHHETHKH TPAHCIIOPTA BEIIECTB Yepes
OHOIIOTHYECKYIO MeMOpPaHy

[IoaroToBieH H IpeACcTaBIIeEH JOKIIAJ C
ITpe3eHTaIHEN

Tema 3.1 OCHOBEI
OHOSHEPTEeTHKH.

Tema 4.1
OINeKTpHYECKHE H
MAarHHTHEIE
CBOMCTBa TKaHEH
OpraHH3Ma.
MexaHH3MEBI
OHO3NIEKTPOreHe3a
H €TI0 POIIb B

IIpemcraBiieH KOHCIIEKT JIEKIIHI U
IIPOAeMOHCTPHPOBAHEI 3HAHHS I10
3aKOHAM TEPMOIHHAMHKH B
OHOIIOTHYeCKHX 00BeKTax

[IoaroToBieH H IpeACcTaBIIeEH JOKIIAJ C
ITpe3eHTaIHEN

IIpeacraBieH KOHCIIEKT JIEKITHH H
IIPOAEMOHCTPHPOBAHBI 3HAHH I10
3aKOHaM 3IeKTPOAHHAMHKH B
OHOIIOTHYeCKHX 00BbeKTaX: ITaCCHBHEIE
H aKTHBHEIE CBOHCTBA

ITH
(mabopaTOpHBIH
OTYET)

IIpencrasneH oTyeT O 1abopaTopHOH
pabote




CBOHCTBA KHBBIX
TKaHel. bHogmn3uka
OITOPHO-
IBHIaTE€IIbHOI'O
armrapara yeIoBeKa.

BO30YKIEHHH. OIIK-1.1, T IloAroTORIEH H IIPeACTABIIEH JOKIAL C
OIIK-1.2 Ipe3eHTaIHEN
Tema 5.1 OIIK-1.1, IIpemcraBiieH KOHCIIEKT JIEKIHH H
M ' OIIK-1.2 IIPOAEMOHCTPHPOBAHEI 3HAHHS T10
eXaHIMYECKIE -
KB MEXAHHYECKHM CBOHCTBAM JKHBBIX

TKaHEH: 3aKOH | yKa, ypaBHEHHE
HrrotoHa

IIoATrOTOBIIEH U IIPeACTaBJICH JOKIA C
IIpe3cHTaIEH

IIpemcraBiieH KOHCIIEKT JIEKI[HIH H
IIPOAEMOHCTPHPOBAHEI 3HAHHS I10
MeXaHHYeCKHM CBOHCTBAM KHBBIX

KIHBOM OpraHH3M.

Tenma 5.2 TKaHeH: (popMmyna Jlaroiaca, ypaBHEHHE
Brodgmznka llyasend
IBIXAHH S 1 -
SDATIEHILS [IpencraBneH oT4YeT O MaboOpaTOpPHOH
KPOBOOLPAI pabore
[IoAroToBIEH H IIPEACTABIIEH JOKIIAT C
ITpe3eHTaIHeER
IIpeacraBieH KOHCIIEKT JIEKITHH H
IPOAEMOHCT PHPOBAHEI 3HAHHS TI0
Tema 6.1 MEeXaHH3MEI IIPe00Pa30BaHN
MexaHH3MBI HH(OPMAITHH B pelleNTopax
IIpeo0pa30BaHMA CEHCOPHBIX CHCTEM: (popMyIa
HH(OPMaITHI B CTHBeHCOHA, 3aKOH Bebepa-DexHepa
perenTopax
CEHCOPHBIX CHCTEM. [IpencraBieH oT4yeT 0 MabopaToOpHOH
HMuopmarpia u pabore

OIIK-1.1, IIoATrOTOBIIEH U IIPeACTaBJICH JOKIA C
OlIK-1.2 A IIpe3cHTaIEH
OIIK-1.1, IIpemcraBiieH KOHCIIEKT JIEKI[HIH H
Tema 0.2 OIIK-1.2 KB IPOAEMOHCTPHPOBAHBI 3HAHHA 10
brogmznka 3peHHs. MOJIEKYIIIPHBIM KacKaJaM CETYaTKH U
PerymipoBanie OCHOBaM OHOHHKH
OHOJTOrHYECKHX r
ITPOLIECCOB. OIIK-1.1, T IloAroTORIEH H IIPeACTABIIEH JOKIAL C
OlIK-1.2 IIpe3cHTaIEH

*Tema/pazoen cuumaenica 0c€oeHHOll NP GbINOH eHLLL 6CeX 3A0aH Ll

5.2 IIpoBegeHHE NPOMEKYTOYHOH ATTECTAIMH 110 MU CIHILTHHE
dopma NMPOMEKYTOUYHOH ATTECTANHH 10 JUCIHHILIHHE — 3auent ¢ OlfeHKoll

JTanbl IpoBeJeHHA NMIPOMEKYT 0OUYHOH ATTeCTalHH:

ITalbI Bua zaxanusa

O1neHo4YHbIE
MAaTepHAJIbI

IIpoBepsieMbIe
KOMIIET eHI[MH M UX




HHIHKATOPDbI

1 »Tamn TEeCTHPOBAHHE T3 OlIK-1.1,
P OIIK-1.2
TeMpl
HHIHBHIYAJIbHBIX
2 3Tall P (0030p HayHHEIX 3aJaHHI I OIIK-1.2

cTaTeH
) 0030pa Hay4YHEIX

cTaTeH

[IepBrIit 5Tam aTTecTaiisd IIPOXOAUT B (pOpME KOMITBIOTEPHOE TECTHPOBAHHE IO CIIYYaHHON
BRIOOpKe 60 3amaHuil (3aJaHHI H3 KaKIoH TeMbl). TecTtoBas 6a3a comepkuT 300 3amaHHi.
Bpemst Ha BEOTOITHEHHE TECTOBOIO 3aaHUsI 60 MIHYT.
BTopoii 3TaI1 COCTONT B IMPeICTABIEHHH Pe3ylIbTaToB paboThl (P), rmpeacTaBIsTONIX coO0MH
TeOpPeTHYECKHH 0030p HAYYHBIX CTAT el I10 IMpodjIeMe, BRBIOpaHHOH B HHIHBHIYaIbHOM
3aTaHHH.
KPUTEPHMHU OLHEHKMH:

OdopmiieHne:

— COOTBETCTBHE O(OPMIEHHS THTYIIBHOTO JIHcTa H JHTeparypsl 'OCTYy 1-0amn

ConepxaHHE:

— JIOCTOBEPHOCTD M3I0KeHHOH HH(pOpMAaIHH- 1-0armt

— CTEIIEHb M ITTYOHHA H3YYEHHOCTH MaTepHana- 1-0amn

— O0BEKTHBHOCTH BEIOOpA METOIOB U CPEJICTB HCCIeNOBaHN - 1-0aut

— JIOTHYECKAS 3aBEPIIEHHOCTE padoThl- 1-0amt

B pedepare TOMKHBEI OBITH OTPaKeHBI CIEIYIOIIHE BOITPOCHI:

1. HazBaHHe paboOTHI,
2. 0OBSICHEHHE IIPHYHMHEIL 3aHHTEPECOBAHHOCTH JaHHOMH ITpoOIIeMOH aBTOpa,

3. KpaTKHH 0030 IHTEPATYPHBIX HCTOYHHKOB 10 JaHHOH IIPoOiIeMe, KOTOPEBIE
ITPEACTABIIEHE] B JAHHOM ITYOIIMKAIMH H JTOIMOIHHUTEIbHbIE HCTOUYHHKH

4. METOJTHKA HCCIIeJOBaHH T,

5. BEIBOJEI 110 paboTe, KOTOPBIE CASIIAHEL B JAHHOM ITYOIIHMKAI[HH.

5.3. Kpurepu onleHHBAHHUA MIPOMEKYTOYHOH ATTECTAIIHH

Bn.u saganns | «Hey o1 «OTmr1HO

69 % u MeHee 70-79 % 80-89 % mmpaBHIbLHBIX 90-100%
IIPaBHJIbHBIX IIPaBIJIbHBIX OTBETOB ITPaBHJIbHBIX
OTBETOB OTBETOB OTBETOB

2 M MeHee OalIIoB 5 OamioB

Kputepun oneHNBAHHA Pe3yJabTATAa MPOMEKYTOTHOH aTTeCcT AIHM:

MToropas oljgHKa CKIIaJbIBacTCSI H3 CPeIHEr 0 apH(PMETHYECKOIO OT CYMMEI OaJIIOB,
IIOJTYYEHHBIX B Pe3ylbTaTe TeCTHPOBAHHSA H ITIOATOTOBKH 0030pa Hay4yHBIX cTaTel. «He 3auTeHO»
— IIPH HAJIMYHH OJTHOTO HIIM O0Jlee HeYIOBIETBOPHTEIIbHEIX PE3YIILTATOB.




HpﬂRTH‘IECEHE HABbIKHA

OneHo4yHoe
cpeacrBo”

TunoBoe 3aJaHHe ¢ 3TAJJ0HOM OTBETA

IIpoBepsiemMbIe
KOMIIETEeHIINH U
HHANKATOPbI
JAOCTHIReHH S
KOMIIETeHIIHH

ITH

Ot4eT 110 J1adopaTOPHOMY 3aHSITHIO ITOJIKEH
COIEPKaTh CIIEAVIOIIHE ITYHKTHI:

Haspanne mabopatopHOH paldoTEl

[{lems paboTEL

3ajaui, peracMelie IIPH BEOTOTHEHHH PaOOTEL.
OOBEKT HCCIIeIOBAHH AL

MeTtox 3KCIIEpHMEHTAILHOTO HCCIIEJOBAHH S
Paboune (hopMyIIbl H HCXOAHBIE JAHHEIE.
M3MepHTEeTEHBIE TIPHOOPEL.

7. CXema yCTaHOBKH (TIepedYeHb ¢XeM, KOTOPEIE
cocTaBLTrOT [IpHnoxkeHue 1).

8. Pe3ynpTaThl IIPSIMBIX H3MEePEHHH H HX 00paloTKH
(TaOIHIBI, TPHMEPHI PacUETOB).

9. Pacuer pe3ynbTaTOB KOCBEHHBIX H3MEPEHHI
(TaOJIHIBI, IPHMEPEI PACUETOB).

10. PacueT morpentHocTell H3MepeHHH (119 IMPSMBIX
H KOCBEHHBIX H3MEPEHHIT).

11. I'padguxm (TrepeyeHs rpapHKOB, KOTOPHIE
cocTaBiLoT [IpHnoxeHue 2).

12. OKOHUYaTEIBHEBIE PE3YIILTATHI.

13. BRIBOZBI M aHAIIH3 Pe3YIIbTaTOB PadOTEL

14. JlonoMHUTEIbHBIE 3aTaHISL.

15. BeOTomMHEHHE JOITOIHHTEIbHBIX 34 TaHHI.

16. 3amedaHm ITperogaBaTens (HCIIpaBIeHH,
BHI3BAaHHEIE 3aMeYaHISIMH

IIpernoapaTesIs, TaKKe IIOMEIal0T B 3TOT ITYHKT).

AR o

OIIK-1.1,
OIIK-1.2

THITOBBIE 3aMaHHS JI HpGME}I{}’TOIIHGﬁ ATTCCTaIlIT

OuneHo4Hoe
cpeacTBo”

TunoBoe 3aJaHHe ¢ STAJIOHOM OTBETA

IIpoBepsiemble
KOMIIET eHITHH H
HHIHKATOPbI
JOCT HKReHH S
KOMIIeTEeHI[HH

KB

DHeprorpaTtel opraHusMa. CriocoOBl HX H3MEPEHTSL.
OcHoBHOH 0OMeH. [Ipsmas KamopuMeTpus. Ee
HOPMaJIbHBIE ITOKAa3aTeNIH.

OTBeT:

Besimmunna M (mennionpodykuus) B YpaBHEHHH
0aj1aHca BhIpaKaeT MOJIHOE KOJIHIECTBO TellIa,
OTJAaBaeMoOe OPraHU3MoOM OKpY:Karolnel cpeae. B
onodguizuke, GU3IHOJIOIHH H MeJUIHHE TEILIOBYIO
JHEPIrUI0, BHIACJIAEMYI0 OPraHM3MOM B
OKPY/KAIONLYIO CPeaY, IPHHATO0 HA3BIBATH

OIIK-1.1,
OIIK-1.2




IHEPZOMPAMAMU OpPZAHUIM A,
MEQrxQcxQr—-Qe=0

N 3Mepasa 3HeproT parbl NANHEHTA, BPad MOZKeT
CYJHTh 0 COCTOSIHHH €ro 310POBbS, 0COOEHHOCTAX
TPYAOBOH JeAT eJIbHOCTH, JHATHOCTHPOBATH
HEKOTOpbIle 3200/1eBaHNA (HanpuMep, 0oJ1e3Hb
IIMTOBH/HOM KeJie3bl).

191 oleHKH (P)YHKIIHOHAJIBHOI0 COCTOSIHHU A
OpraHm3Ma Heo0XO0JHMO CO3JaHHE CTAHJAPTHbIX
YCJIOBHH NPH H3MEPEHHH €ro YHEProrpar, 10 ecThb,
NpPH H3MePEeHHH BeJINYHHBI TeILIOBOH YHEPIHH,
BbIJEJISIeMOH OPraHH3MOM B OKPYZKAIOIIYIO CPeay.
3a craHgapTHBIE YCJI0BHA NPHHATHI TaKHe, IPH
KOTOPBIX SHEProTParbl OPraHu3Ma MEHHMAJILHBL
JJIS1 3TOro HYKHO HCKJIIOYMTH BJIHAHHE TeX
(¢aKTOpPOB, KOTOpPhIE YCHJINBAKT YHEPIroo0OMeH, B
YACTHOCTH. MblUieUHAA paboma, npuem nuuii,
IMOUUOHAILHOE HANPAJICECHILE, OMKIIOHEHILE
memnepamypsl U 6JIAHCHOCHIL 3d Npeodeibl 30HbL
Komgopmau m.o.

Yc10BHA H3MepPEHH A BeJIMYHHbI OCHO6HO0Z20
OoOMeHda (FHeproTpar):

1. U3MepeHne B cCOCTOSIHHH 00APCTBOBAHHA
(He BO BpeMs CHA).

2. B J1eskayeM mMoJ107KeHHH.

3. Hs3MepeHHe NMPOBOIAT PAHO YTPOM (3-6
JacoB YTPpa), Korja, B COOTBETCTBHH C
CYTOYHLIM PHTMOM, HHTEHCHBHOCTD
MeTa00JIH3Ma caMasi HU3Ka s

4. 3a aBoe CYTOK [0 H3MepeHHs H3 PalHoHA
NAIMEHTA HCKJIIYAeTCH JKUBOTHAS
0eJIKOBAA IMHIIA.

5. Hsmepenne nmposoaar HaTomIak (depes 12-
14 4 mocJjie mocJjIeHero npuemMa Imuim).

6. Temmepatypa B nmomMemeHHH J0IKHA ObITh
B npegeaax 18-20 °C, a oTHOCHT eJILHASA
BJIAZKHOCTB - 50-60 %.

7. BeJIHYHHA TEILIONPOAYKIIHH H3MEPHeTCs
HECKOJILKO pPa3s IS MOJIYUYeH s
CTATHCTHYECKH JOCTOBEPHOIO pe3y ibTaTra.

JlJ1s1 onipeieieHHSA YHEProTPaT He00X0MMO
H3MEPHTH KOJIHYECTBO TEILIA, BbIIE/IIeMoe
OPraHHU3MOM B OKPY KAIONIYIO CPeay 3a
onpeaeIeHHBIH MPOMEKYTOK BpeMeHH. /1151 3100
NPHMEHSIOT IBAa MeT0JAa: NPAMYI0 H HellPAMYIO
Kaopumempuio.

B MeTo/1e NpaAMoH KAJJOPHMET PHH HCIIOJIb3YIOTCSH
cllenHAJIbHbIE (PH3HOJIOIHYECKHE KAJTOPHMETPBI,
CKOHCT PYHPOBAaHHbIE TAKHM 00pa30M, UT0 B HUX
MOZKHO IOMENIATH HA HYKHOE BpeMA KHBOTHBIX
IIH Yej10Beka. OJHaKo JaJIeK0 He BCera MOKHO




PeATH30BATh NPAMYH0 KAJIopHMeTpHIO. B
YACTHOCTH, NIPH H3YYeHHH 3HEPro3arpar B Xoje
TPYA0BOI1 JeAT eJIbHOCTH.

Yanie Bcero HCNoJIb3yYKOT HeNpsIMY 10
KAJIOPHMETPHIO. DTOT MeTO/l OCHOBAH HA
HCCJIEJOBAHHH ra3000MeHa OPraHl3Ma.
YCcTaHOBJIEHO, YTO MEKIY 00 bEMOM
MOTPed/IsieMoro OHOIOr M IeCKoi CHCTEeMOMH
KHCJIOPOJA H SHEroTparaMu CymecTBYeT
JJHHEHHAas 3aBHCHMOCTb.

Kak Ha3bIBaeT CA YACTh CPHUTrMOr paMMbI «2»?

\ OTBerbI

T3 OIIK-1.1,
OIlK-1.2
TpebdoBannsa mo moaAroToBKe JOKJIAJA Mo pedepary
[TogroToBka pedepaTa Mo COBpeMeHHBIM ITpobIeMaM
OHO(H3HKH ¢ HCITOIb30BaHHEM HH(] OpMAI[HOHHO-
TeIIEKOMMYHHKAITHOHHOH ceTH « MHTepHeT» U
O0IMIeJOCTYIHBIX pepepaTHBHEIX 0a3.
CTa iU ITOATOTOBKH:
1. BrIOpars HayIHVYIO CTAaThIO
SKCIIEPHMEHTAIILHOI O HIIH ITPOOIIEMHOIO
XapakTepa B OMHOH H3 0a3 JaHHBIX C
OTKPHBITBIM JocTyIToM (MMrmakT-(pakToB OIIK-1.1,
d KypHana He MeHee 3 WoS, ImyOimKaigisi He OIIK-1.2
TIO3THEE S JIET).
2. lIpoaHamH3HpoBarTh IMpoOdIeMy, KOTOpas
OCBEllleHa B CTaThbe H COCTaBHTh pedepar
JIAHHOH ITyOJIMKAIIHH I10 HHKE YKa3aHHBIM
TPeOOBaHHSIM.
3. IlpexncraBHTh pedpepaT B YCTHOH AIIEKTPOHHOH
TIIpe3eHTaIHH (BpeMs BEICT YIUIEHH S 5-7
MHHYT).
Tembl 71 HHAUBHAY AJIBHBIX 32 JAHHH 1/
MOArOTOBKH K IIPOMEKYTOYHOH ATTEeCTALIHM:
1. IlogcemenctBo TRPV-xaHamos.
2. Kanamsl cyriepceMencrtBa TRP. OTK-1.1
P 3. llaromorma Na+-KaHaJoB. A
- OIlK-1.2
4. CeMelHasg reMiIuierHieckas MHIpeHs (CI'M).
5. CoOBpeMeHHEBIE ITPEACTABIIEHHS O
MYKOBH CI[H[03E.
6. bomnesHp AnbplrenmMmepa




O1eHovHbIE CPeICTBA Mo JHCHHILINHE (TIpIIokeHHe 1 K paboueii mporpaMmMe ).



6. XAPAKTEPUCTHKA NTH®OPMAIINOHHO-OEPA30OBATEJ/ILHOHN CPE/IbI

B UMO co3zmaHa H (pYHKITHOHHPYeT 3JIeKTPOHHAS HH(pOpMaIHOHHO-00pa3oBaTeIbHAS cpeja
(manee - SMOC), Bxroyaronas B ce0s 3IeKTPOHHbIe HHPOPMAaI[HOHHBIE PECYPCHI, AJIEKTPOHHEIE
oOpasoBareibHbIe pecypchl. DHMOC obecrieynBaceT OCBOEHHE O0YUYAIOIIMMHICSA 00pa30BaTeIbHbIX
ITPOrPaMM B ITOTHOM O0BEME HE3ABHCHMO OT MeCTa HaXOXKIeHHS O0YYarOIIXCS. OIIeKTPOHHEIE
OHOIMHOTEeKH 00eCTIEYHBAIOT JOCTYII K PO eCcCHOHAIBHBIM 0a3aM JaHHBIX, CIIPAaBOYHBIM H
ITOHCKOBBIM CHCTEMAaM, a TaKKe HHBIM HH() OpMAI[HOHHEIM PECYpPCaM.

6.1 IIporpammHoe obecniedeHne, npogeccHoHAILHbIE 0a3b1 JAHHBLIX, HH(POPMAIHOHHbIE
CIIPABOYHLbIE CHCTEMBI, pecypPChbl HH(POPMAIHOHHO-T €JIEKOMMYHHKAIHOHHOM CeTH
«/IHTEepHET», He00X0HMbIE AJI8 0CBOECHH A U CIHILTHHbI

1. IIporpammHoe obecnieueHne, HCMoOJIb3yeMoe IPH OCYIIECT BJIEHHH 00pa30BaTeJ1bHOI0
mpoiecca mo JMCIHILInHE:

OmneparHoHHas cucremMa Astra Linux

[TakeTt OpenOffice

[Taket LibreOffice

NETOP Vision Classroom Management Software

O6paszoBarenbHeIN nopran OI'EY «HMHI] um. B. A. Aymmvaszoea» MuH3sapasa Poccu
https://moodle-new.almazovcentre.ru

CAD «Hpbuc 64» - cucreMa aBToMarH3ai OHOIHOTEK. DIeKTPOHHEIH KaTtaimor APM
«Uuratens» 1 Web-HpOuc

2. IIpogreccnonajibHble 0a3bl JAHHBIX, HCNOJIb3YeMble IPH OCYIECT BJeHIH
00pa30BaTeJIbHOI0 NpoIecca Mo JUCIHILIHHE:

OneKTpoHHasa OndmmoreyHasa cucrteMa « MemmpmHckas ondnunoreka « MEDLIB. RU»
(www. medlib. ru)

CHUC «MedbaseGeotar» (https://mbasegeotar.ru/)

OBC «bykamy (https://www.books-up.ru)

OBC «lOpatiry (https://urait. ru/)

OnexkTpoHHasa onbmoreka «IIpodu-JInd CrierJIur» (https://speclit.profy-lib.ru)
OBC «Jlaub» (https://e.lanbook.com/)

US National Library of Medicine National Institutes of Health
(https://pubmed.ncbi.nlm.nih.gov/)

Hayunas snexTpoHHasa oudmioreka (http://elibrary. ru/)

3. Pecypchbl HHpOPMAIIHOHHO-T €JIEKOMMYHHKAIIMOHHOH ceTH «IHTepHeT», HE00X0MMbIE
IJIS1 OCBOEHHSA JUHCITHILIHHbI:

[TonckoBrle cucTeMel Yandex (http://www. yandex. nv/)

M yIIs THME THITHBIH CJIOBAph ITepeBoja clIoB oHNaiH Mymeturpa (hitp:/www. multitran. ruw/)
YHuBepcuTeTcKas nHpopMarnonHas cucrema POCCH A (https://uisrussia. msu. ru/)
[Tyonmukarm BO3 Ha pycckoMm s3eike (https://www. who. int/ru/publications/i)
MexayHapoaHble pyKOBOACTBA IT0 MeguilHe (https://www. guidelines. gov/)

DenpepanbHas AIeKTPOHHAS MeHInHCcKas onbimioreka (DOME) (http:/www. femb. ru)

Bomnp u ee neyeHne (www. painstudy. ru)

US National Library of Medicine National Institutes of Health (https://pubmed.ncbi.nlm.nih.gov)
Pyccxiii MeIHIIMHCKHH KypHaJI (WWW. T11]. 1)

MuHmcTepeTBO 3apaBooxpaHeHHT Poccuiickoi @enepainrm (https://minzdrav.gov.ru/)
KubepJleHiaka — 3T0 HaydHas 3leKTpoHHasA OuommoTeka (https://cyberleninka. ru)
Poccuiickas rocygapcTBeHHass OHOImHoTeKa (Www. 1sl. 1)

6.2 Ilepevenn Y4eOHOH JJUTEPATYPhbI, HE00X0MMOH 1A 0CBOECHH A JHCITHILINHDI:



OcHoBHasI JIMTeEpaTypa:

1. MemuipHckas H OHormorndeckas pusnka: yueOHHK/A . H. PeMI30B. - 4-e H3J1., HCIIP. H
nepepad. - M.: 'DOTAP-Mexana, 2018. - TekcT: anexkrpoHHbi//URL:
https://www.rosmedlib.ru/book/ISBN9785970446232. html

2. buodmsuka: yueOHuk g By3os/Ilox pexa. B.I'. ApTroxoBa - MockBa: AxkageMHYeCKHH
[Tpoekrt, 2020. - TekcT: snekrpoHHBII//URL:
https://www.rosmedlib.ru/book/ISBN9785829130275.html

JlOmoJIHHTE/ILHASA JIMT €paTYpa:

1. Buodmusmuka a1 HHKeHepoB: yueOHoe 1mocobue [B 2 1. / E.B. burnaii, C.I1. Buxpog,
H.B. I'puBennas [u ap.|; mox pepakiueii C.I1. Buxposa u B.O. CamoiinoBa. — Mocksa:
["opsiuast miansa — Tenmexkom, 2018. ISBN 978-5-9912-0050-9

2. Ouznka H OHo(H3HKa. PYKOBOACTBO K ITPaKTHYECKHM 3aHATHAM: YieOHOe
nmocoone/AnToHoB B.D., Uepnsimt A.M., Kosnosa E.K., Kopxyes A.B. - M.: 'DOTAP-
Memua, 2013- Tekcrt: snekrpoHHbII//URL:
https://www.rosmedlib.ru/book/ISBN9785970426777.html

3. dusmka c 3neMeHTaMH Onopu3HKH: yu4eOHHK/E. /. DiimenmbmaH - M.: ' DOTAP-Meana,
2013. - Tekcr: snekrpoHHBIH//URL:
https://www.rosmedlib.ru/book/ISBN9785970425244 . html

4. Ouznuka H onodusnka: yueOHHK/B.D. Anronos, E.K. Ko3noBa, A.M. UepHsi. - 2-e
U3, Henp. H joIn. - M. 'DOTAP-Memua, 2015. - Teker: anekTpoHHBII//URL:
https://www.rosmedlib.ru/book/ISBN9785970435267.html

5. MemuinHckasa H OHomornyeckas (pH3Hka; yueOHHK/A . H. PeMI30B. - 4-€ H31., HCIIP. H
nepepad. - M.: 'DOTAP-Mepana, 2016. - TekcT: anexTpoHHBII//URL:
https://www.rosmedlib.ru/book/ISBN9785970435779.html

6. MemmmHckasa 1 Ononorndeckas pus3nka. CoopHuK 3aga4/A H. Pemmzo, A.I'. MakcuHa
- M.: TDOTAP-Menua, 2014. - Tekct: anexrpoHHbIH//URL:
https://www.rosmedlib.ru/book/ISBN97859704295561.html



7. YHEBHO-METO/IMYECKOE OBECIIEYEHUE JUCIIHITJIMHBI

Y4edHO-MeTOJHIECKHE MAT ePHAJIBI*

I. Y4yebGHO-MeTOAHUYECKOE ITOCOOHE IO OPraHM3alHH ayAHTOPHOHN pPadoTEl H
BHEAYIHTOPHOH CaMOCTOSTEIFHON padoTEl oOyyaronpixcs. Yacte 1. npakTiyeckue
3aHSTHSL, .32

2. Y4yeOGHO-MeTOAHYECKOE ITOCOOHE IO OPraHM3alHH ayIHTOPHOH padoThl H
BHEAYIHTOPHOH CaMOCTOSATEIIBHOH padboThI o0y4aroInuxcs. Yacte 2. nabopaTopHeIe

3aHSATHSL, C 24.
3. Crpanmiia guciiHruidHel https://moodle-new.almazovcentre.ru/course/view.php?i1d=791

8. MATEPHAJIbBHO-TEXHHNYECKOE OBECIIEYHEHHUE JINCIHUIIJIMHBI

JI71s1 ocyIeCTBIEHH I 00Pa30BaTEIRHOI O IIPOIECca IO MU CIHIUIMHE «M eIHIMHCKa
OmodH3HKa» IMpOorpaMMbI BEICIIIET0 00pa30BaHHA - CIIEIHATHTET Mo crelHaabHocTH 30.05.03
MeanmuaHcKast kKHOepHeTHKA [[eHTp AlMaz0Ba pacrionaraeT MaTepHAIbHO-TeXHHYECKOH
0a30il, COOTBETCTBYIOLIEH ACHCTBYIOINM IIPOTHBOIIOKAPHBIM ITPaBHIAM H HOPpMaM H
00eCIeYHBAFOIIEH ITPOBEJAEHHE BCEX BUIOB JHUCIUIUTHHAPHON H MEAIHCIHIIIIMHAPH OH
ITOATOTOBKH, IIPAKTHYECKON H HAYYHO-HCCIIEL0BATENHCKOH padboT 00YYAFOIIIXCSL,
IPeYCMOTPEHHBIX YUeOHOH JHCIIHIUTHHOM.

[ToMereHH s IpeACTaBIOT COO0H YUeOHBIE aYAUTOPHH IS ITPOBEAEHHS YUeOHBIX
3aHSTHH, IIPelyCMOTPEHHBIX ITPOrPaMMOM JHCIHILIMHEL « MeaHinaHcKass OHo(pH3HKa»,
OCHAII[EHHBIE O0OPYIOBAHHEM H TEXHHYECKHMH CPeACTBAMH OOYUEHH L, COCTaB KOTOPBIX
ornpeaenseTca B lIpmnoxeHnu 2 K paboueH ImporpamMMe.

[ IoMeIeH S T CaMOCTOSTEILHON PadoThl 00YUAIOIIIXCSA OCHAIIIEHEI KOMIThFOTE PHOH
TEXHHKOH C BO3MOKHOCTBIO ITOAKITFOYEHN K CeTH «IHTepHEeT» 1 00ecIieueHHEM JTOCTVYIIa K
3JIeKTPOHHOH HH() OPMAITHOHHO-00pa30BaTeIbHON cpefie L{eHTpa Aimvaszopa.

9. KAJIPOBOE OBECIIEYEHHUE JUCHHUII/IMHBI

Peanmzaiiisa THCIHIUIHHBL « MeIHIHHCKas OHo(H3HKa» 00ecIleYHBacTCs IeJar OrHYeCKHMH
paborHuKamH LleHTpa AIMa30Ba, a TaKKe JHIAMH, IIPHBJIeKaeéMBIMH [[eHTpoM AJIMa3oBa K
pearm3aliy JUCIHIIIMHEL Ha HHBIX VCIIOBHSIX.

10. OCOBEHHOCTH OPTAHHM3BAIINHN OCBOEHUM A JTUCIHUIIJIMHBI J1JIA
NHBAJINIOB 1 JIUIl C OTPAHHUYEHHBIMH BO3MOKHOCTAMI 310POBBA

OcBOeHHe JUCLHIUIHHBI HHBAIHIaMH H JIHI[AMH ¢ OrpaHHYeHHBIMH BO3MOKHOCTSIMH
3I0POBB I IIPH HeOOXOIHMOCTH OCYIIECTBIISIETCS Ka(eapoii ¢ HCIIOIb30BAHHEM CITeI[HATbHEIX
METOLOB OOYUEHHS H JHAAKTHYECKHX MaTePHAaIOB, COCTaBJIEHHBIX ¢ YIETOM OCOOEHHOCTEH
ITCHXO(H3HYECKOr O Pa3BUTHS, HHIHBHIYATIbHBIX BO3MOKHOCTEH M COCTOSHHU S 3/TOPOBbS TAKHX
oOy4yarorxcs (00y4aroIerocs).



[IprnoxeHue Nel

OITEHOYHBIE CPEJICTBA
1O JUCHUIIJIMHE
«MEJTUITTHCKASI BHO®U3NKA»

CriertnanpHOCcTh 30.05.03 MemuipiHckasa KHOepHeTHKA
KBarmmukaigis (CTelneHs ) BRITYCKHHKA: Bpay-KHOepHETHK
@opma 00yUYEeHHS: OUHAS

Cpok ocoeHus OIIOIT BO: 6 ner

CaHkT-lleTepOypr
2026



ITACIIOPT

OIIEHOYHLBIX CPEJACTB

o gucipnumHe «MEJIWIIHHCKAA BHOPU3NKA»

B pesyabTarte H3yueHHsA JHCHHILIAHDBI Y 00y4JaoIerocs (popMHPYIOTCH cJIeYIOIIHE

KOMIIeTeHIIMN:
OIIK-1.2., OIIK-1.1

IIporepsemMbie
e o T KpuTepnn onieHHBaHHA 00pa30BaTe]lbHbIX MeToanbl OneHoYHbIE
Pe3yJbTATOR KOHTPO.JIA MAaTepPHAJIBI
(KoabI)
OIIK-1.1. IIpummeHsAeT 3HAET:
€CTeCTBEHHOHAYUHEIE, - 3KOIIOTHYE CKHE H 3THUECKHE acIeKTE
(yHIaMeHTaIbHEIE I BO3JIeiICTBII (pH3MUeCKIX (PAaKTOPOB HA
IIPHKIaHEIE UeIOBEKA,
MeTHIIHHCKHE 3HAHHA, H | - QH3HUeCKHe ABIEHHA H IPOIIECCHI, JTeKalllHe
OITBIT IIPH IIOCTAHOBKE H | B OCHOBE KH3HEJIeATEIEHOCTH OPraHm3Ma H HX
peIle HiH 3a1ayu XapaKTePHCTHKH, MeXaHHUe CKHE H
mpodecCcHOHAIbHOI OIITHUECKHE XapaKTePHCTHKH, 3IeKTPHUeCKIHE
HeATEeIbHOCTH. H MATHHUTHEIE SBIEHI L,
- 3HAe T MeII[HHCKI e IIPOOJIe MbI HapyILe HIT
TpaHCIIOPTa Bellle CTE Uepe3 KIeTOUHEIE
MeMOpaHbl, KBAaHTOBO-Me XaHHUe CKHEe OCHOBEI
OHO3HEPreTHKH, MeXaHH3MbI BO30YAKIEHIHE B T3
BO30YIHMOIT TKaHH, YIBTPaCTPYKTYPHOE Tecmupoearue KB
CTpOEHHE MBIIIEYHOT O BOIOKHA, Cobeceooeariie TTH
OHO(H3HYECKHE MEXAHI3MEI, JIEe/KAaIllHe B
OCHOBE JBHKEHI OIIOPHO-IBHT ATEIEHOTO
armrapara, MeXaHH3MbI IIpeoOpa3oBaHILA
HH()OPMAI[IH IIOCTYITAINAA B CIIYXOBEIE,
3PHTEINBHEIE H XeMOCEHCOPHEIe OTHensl IIHC.
YMeeT:
- H3MEPATh (PH3HUYECKHE TTapaMeTPhI H
OLIEHHBATh (PH3HMYECKHE CBOHCTBA —
OHOIIOrHUeCKHX 0OBEKTOR C IIOMOILBEO
MeXAHHYECKHX, 3TeKTPHUYECKIX H OITTHYECKHX
MeTOJIOB, B yacTHOCTH OKI', cpurmMorpadis,
KHYCM u ayJHOMETPHH,
OIIK-1.2. Hcmone3yeT 3HAET:
(pH3NKO-XIMITUECKHE, - 3HAeT MaTeMaTHYeCKI e MeTO/IEI PEeIlleHH A
MAaTeMAaTHUYe CKHE H KaueCTBEHHEFIX H KOTHUEeCTBEHHEIX 3a/1au
eCTeCTBEHHOHAYUHEIE Me JHI[HHCK O ITpoOIeMaTHKH
METOBI HCCIEAOBAHHA B | (SHAOKPHHOIIOTH A, KapIHOIOTHA, HEBPOIIOTH, I3
PEIIEeHHH CTAHJAPTHBEIX H | XHPYPIHA H IIp. ) Tecnuipoeariuie KB
HHHOBAIHOHHEIX 3a1a4 - (hH3MUECKIE TapaMeTpPEI, Xapakrepusyromme | Cobeceodoearuie A
IIpodeCCHOHATH HOIT () YVHKIIHOHAIBHOE COCTOSAHIE OPraHOB H P
HeATEeIbHOCTH. TKaHeH: MeXaHHYeCKHe, 3TeKTPHUYECKIE,

3IEeKTPOMAarHHTHBIE, OTITHYE CKHE H IPYTHE
YMmeerT:

- Ha OCHOBE 3HAHMII IT0 IIPOIUIEHEIM
pazgenaM MaTeMaTHUeCKHX H




€CTeCTBEHHOHAYUYHBIX JAHCI[HIUIHH
(hopMIIpOBaTE COOCTBEHHEBIE CYKIEHIA IIPH
pereHHH KOHKPETHRIX 3a/1au TeOpe THYe CKOr' O
H IIPHKIAJHOTO XapaKTepa, HCIIOIb3Yy
HH(}OPMAIHOHHO-KOMMYHHKAI[HOHHbIE
TEXHOIOTHH, B UACTHOCTH YMETH ITPOBOJTHTE
AHAIIOTHH H COIIOCTABIIATH JIaHHbIE

COBPEMEHHEBIX MeTOJIOB Me THIIH CKOM
mHarHocTHEKH (OKI', OMI°, 53T,

aymrorpadgmd, curMo- H guedorpadu,
peoruieTH3MOrpad i, CITIPOMeTPH H JIp.) H
HAYYHO-3KCIIePHMEHTAIIb HBIX ITOAXOJI0B
CMe JKHBIX TUHCIIHIUINH (3JIeKTPO(PH3HOIOTHA,

MOJIeKVILIpHAasI OHOIIOTHA H Ip.).

OLHEHOYHDLIE MATEPHAJIBI /UIA TEKYHIEI' O KOHTPOJIA

Tema 1 «BreneHne B OHOMH3HKY»

No

KOHTpOJIBHEII BOIIPOC

HEPE"—]IICJ]IITE OCHOBHBIC HAYYHEIC HAIIPABJICHIA 6IID(I]IIEIIICII H 00BEKTEHI H3IYVHUCHHA JIJIA
KaAJOTO HAIIPABJICHH A,

DTAIOH OTBETA:

® Monexyrapuaa ouousuka n3ydaeT QyHKIHOHAIBHYI CTPYKTYPY H (PH3HKO-

XIIMITYECKHE CBOICTBA OHOIOT HUe CKH BAKHBIX (OHOIOrHMUeCKH ()YVHKI[H OHAIBHBIX )

MOJIEKYVIL, a TAKKE @II?IIIIE CKIE IIPOIMECCEI, DﬁEC]’[ET-]IIBHIﬂIUIIE HX (I]}’I—]I{I[HDI{[IPDBHI-HIE,

ucciedye N mepMoOUHAMUKY OUONO2UYeCKUX cUCTeM, HepeHoc FHep2ull U 3apaoa no
6HEJ,HEIJ’IEK_FJHLH} K@AHNIOMEXAHUYECKIE 0CODEHHOCIL 1X Opcanuzaifiil (KEEIHH!GEEIE
buogu3zuxa).

» Buo@usuxa kiemxu n3ydaeT PH3HUeCKHE H (PIBHKO-XHMHUECKIE CBOHCTBA
KJIETOUHBIX M CYOKIETOUHBIX CTPYKTY]P, 3aKOHOMEPHOCTH JIeJI€HHI H

T depeHINPOBKH KIeTOK, 0cOOeHHOCTH 00OMeHa BellecTB (MeTabom3Ma), a TaKKe
OHO(I3HYECKI e MeXaAHI3MEI CIIEIHAI3HPORAHHEIX (PYHKI[HIT (MBIIIEUHOE
COKpallleHHe, CeKPeIHa, HepPRHAL HMITYIIbCAIH H Ip.)

* Buo@usuxa opzanoe 4yecme COCTOUT B Pa3pelleHHH O0IHX (PH3HKO-
OHOIOTrHYeCKHX ITPOOIeM (IIPOHCXOKIe HIE KH3HH, HAcleJCTBEHHOCTE,
H3MEHYHBOCTE, H T.[.) HA OCHOBE (PH3HKO-MATEMAaTHYeCKOT0 MOIETHPOBAHIA
BAKHEIHIIIX OHOJIOr HUeCKHX ITPOIECCOB.

* Buo@usuxka cioxcusix cucmem COCTONT B pa3pellleHHH OOIHX PH3HKO-
OHOIIOTHYECKHX ITPOoOIeM (IIPOHCXO K Ie HIE KH3HH, HACIIeJCTBEHHOCTS,
H3MEHYHBOCTE, H T./I.) HA OCHOBE (PH3HKO-MAaTeMAaTHYeCKOTO MOJETHPOBAHIA
BAKHEHIIIX OHOIOr HUECKHX ITPOIECCOB.

» Buo@usudeckue ocrogut 3K010211 — BEUICHEHNE MeXaHH3MOB BO3/IEIIC TBH A
Ha OpraHi3M (PH3HUYeCKHX H XHMHUECKHX (PAKTOPOBR Cpelsl.

Tema 2 «TpaHCIIOPT BEMIECTB B OpraHu3Me (OHOMeMOPAaHOIIOTHS)»

IIpoeepsaemMelie
KOMIEeTEeHI[HH

OIIK-1.2.,
OIIK-1.1

No

KOHTpOJIBHBIN BOIPOC

IIpoBepsaeMbIe
KOMMOeTeHIIHH




Yo Takoe mudPy3usa? Kaxoe ypapHeHHe MaTeMATHYECKH OIMHCHIBAET CKOPOCTh THPPY3HH
yepe3 MeMOpaHy? Hammmioire 3To ypaBHeHHEe H 00BbACHITE 3HAUeHHe KOMIIOHEHT JaHHOTO
VpaBHEHIA.

SDTAIOH OTBETA:

Huddy3mus — 3T0 caMOIIPOH3BONBHELH IIPOIECC ITPOHHKHOBEHIIA MACCHL BEII[ECTBA H3
o0macTH GOIbINEll KOHI[EHTPAIMH B 00JIACTh C MEHBIIIEI KOHI[EHTPAIHel B Pe3yIbTaTe OIIK-1.2.,
TEIUIOBOT'0 XAaOTHUYECKOI'O JIBHKEHH A MOJIEKYIL. OIIK-1.1

CkopocTh THQQY3HH OITHCEIBAeT YpapHeHHe DHKA:

r7le — CKOpPOCTh TH((Y3HH BellleCTBa Uepe3 MeMOpaHy,

— K03 dHIgeHT (Y3,

— IUIOIIAh MeMOpaHEI, yepe3 KOTOPYI TH(PYHIHPYET BEIeCTBO,

— TpaJiiieHT KOHIIEHT PAIfIH .

3HAK «MHHYC» OTpakaeT IIPOTHBOIIONIOKHEIE HAIIPABIEHH A IIEPEHOCA MacChl H BEKTOpa

rpajeHTa KOHIIEHT PalfHH.

IIporepsaeMbIe

KOHTPOJILHBIH BONPOC
KOMIIeTeH THH

Haz30BRHTE OCHOBHEBIE CBOHCTBA CHCTEM AKTHBHOI' O TPpaHCME I\-IﬁpﬂI{HDI‘ O TPAaHCIIOPTA.

SDTAIOH OTBETA:

AKTHBHEII TPAHCIIOPT HAIIPABIIEH B CTOPOHY O0JIee BEICOKOI O 3MEKTPOXHMITUECKOT O
TOTeHIHala H HeoOXOIIM [T HAKOIUIEHIA B KIIeTKe HeoOXOHMBIX BeI[eCTB ITyTEM
H3BJIEUEHNA HX H3 CPeIbl C HI3KOH KOHI[EH TPAI[HEH.
OCHOBHEIMH CBOHCTBAMH CHCTEM aKTHBHOI'O TPAHCIIOPT A ABILAFOTCA:
2 IIe PEHOC BOITPEKH (PH3HKO-XHMIUECKHX IPAIHEHTOB;
» He 00XOIHMOCTh SHEPreTHUYECKOT0 00eCIIeUeH I 3a CUeT CBOOOTHOIT
sHeprun ATO;
% CIEIM(HYHOCTS H H30HPaTeIbHOCTh TPAHCIIOPTAa — Kakdasd CHCTeMa
o0ecIieunBaeT IepeHoc yepe3 OHOIOIHUeCKYH MeMOpaHy TOIBKO JTaHHOTO
Bell[eCTBA (FUIH IPYIMNIEL) H TOIBKO B OJTHOM HaITpaBJIEHIHH.

OIIK-1.2.,
OIIK-1.1

Ne

IIpoRrepseMbIe

KOHTpOJILHBIH BEONPOC
KOMIIeTeH THH

YTo Takoe oOimerdyeHHas quddy3id, K KakoMy THITY TPaHCIIOpTa OHa OTHOCHTCcA? Kakue
BeIleCTBA IIEPEHOCATCA IO 3TOMY MexaHm3MYy? [lepedricinTe OCHOBHBIE 0COOEHHOCTH
o0meryeHHON THQQY3HH.

JTAIOH OTBETA:

ObneryenHas muddy3usa — 3To qHG@y3HL BelllecTRa Uyepe3 OHOIOTHYECKYH MeMOpaHy OIIK-1.2.
II0 IpaIHEeHTY KOHI[EHTPAI[HH C IIOMOIIBI0 CIIEIHAIBHBIX OelIKOB-TIe PEHOCUHKOB. OITK-1.1
ObnerueHHas (@ y3HSI OTHOCHTCA K CHCTEME ITAaCCHBHOI'O TPAHCIIOPTA H IIPOTeKaeT

ropaszo OpicTpee, YeM mpocTasd JHGy3mua. ITo 3ToMy MeXaHH3MY TIepeHOCATC A BeIlleCTRa,

KOTOPBI€ HMEIT BBICOKYIO IIOMAPHOCTh H OpTaHHYe CKYE0 IIPHPOTY, He MOI'YT IIPOHHKATh
yepe3 MeMOpPaHy ITYTEM ITPOCTOM I Y 3HIL.
XapakTe pHEIMH UepTaMH 3TOT0 BHIa TPAHCIIOPTA SABIISEOTCA:

* BEICOKAs] CKOPOCTE IIePeHOCa BEIIECTE,

s 3aBHCHMOCTD OT CTPOEHIA BEIIECTB;




® HACBHII[AEMOCTE;
* KOHKYPEHIHA H UYBCTBHTEIBHOCTh K CITEIHAIL HEIM BEI[eCTBAM —
HHT HOHTOpAaM.

OHAaKO IIPOHHIAeMOCTh MeMOPaHBI U STHX MOJEKYI pa3iuHa — YIIIeKHCIBI ra3z B 20-
25 pa3 OGBICTpEE ITPOXOINUT Uepe3 MeEMOPaHY, YeM KIICIOPO/, B CIUTY CBOEIH JIyUlllelt
PacTBOPHMOCTH, a, CJIe OBaTeIbHO, ero KoaddmueHT Juddy3nn OyIaeT BhIIIIE.
[TockombKY CKOpOCTh UG PY3HH 3aBHCHT H OT TPajie HTAa KOHIIEHTPAIHH, H OT
Koa(prareHTa TG QY3HIL, TO MBI IIOTYUHM IIPHOIM3HTEIFHO OAHHAKOBEIE 3HAUEHIT LA
MACCOIIePeHOCca 3THX ABYX BEIECTB.

Ne ~ IIpoerepsaeMbIe
KOHTPOJIBLHBIH BONPOC
KB KOMIeTeH IIHH
Ha30BHTe KOMIIOHEHTHI MHOTOMEMOPAaHHOIl CHCTEMEI BCACHIBAHNA BEI[ECTB B KETYIOUHO-
KHITIEUHOM TpakKTe. UTO ABIAETCA JNBHAKYINEH CHIOH BCAaCRIBaHHA?
OTaloH OTBETA: OIIK-1.2.,
R MuoroMeMOpaHHasA CHCTEMA COCTOHM H3 IDTa3MOJIEMMBI aIllHKAIbHOIH YacTH OlIK-1.1
SMHTEITHOIITA, ITHTOIUIA3 MBI SIIHTEHOIMTA, eT0 0a3ambHOIl MeMOpaHbl, CTEHKI
KPOBEHOCHOI' O HIIH JTHM()aTHUe CKOr'0 KaIDULIApa, 00paz0BaHHOI0 SHIOTEI O TOM.
JIBIGKYILEN CIUIOHN BCAchIBaHHA ABIAFOTCA KOHIIE HTPAI[HOHHEIH, 3JI€ KTPHYECKHI
OCMOTHYECKHMIT H THAPOCTATHUYECKHI I'PaHEHTEL.
No . IIpoeepsaeMble
KOHTpOJIBHBIN BOIPOC
KB KOMIeTeH IIHH
YTo Takoe KaHalklerad peadbcopOina? Kaxie MexXaHH3MbI TPAHCIIOPTA IIO3BOIAKOT
OCVIIe CTBHTE peadcopOIfiHio pa3IHUHEIX KOMIIOHEHTOB ITEPBHYHON MOYH ?
OTaloH OTBeTa:
KaHamsiierad peadbc opOIHd — TPAHCIIOPT BEINECTB SIHTEHaIbHEIMH KIeTKaMIT OMK-1.2
6 KaHaJbIeR HePPoHA H3 HX IIPOCBETA B HHTEPCTHIMHATBHOE IIPOCTPAHCTBO. OCHOBHOI OIK 1'1"
CMBICTT pealbc opOIHH COCTONT B TOM, UTOOBI COXPaHHTE OPraHI3My BCe KH3HEHHO Ba/KHEBIE '
BellleCTBAa B HEOOX OIHMBIX KOIHMUYecTBaX. [lepeHOC BeIleCTB B KaHAIbI[aX MOKET
IIPOHCXOIHUTE 110 MEXaHH3MaM ITaCCHBHOT O, IIEPBHUYHO AKTHBHOI'O H BTOPHYHOAKTHEHOT O
TPaHCIIOpTa. AKTHBHO peabcopOHpPYIOTCA IMIF0K03a, aMHHOKHCIIOTEL, (poc(aTkl, COIH
HaTpHA. IlaccuBHag peabcopOIiid HIET 3a cueT JHGQY3HH H ocMoca 0e3 3aTpaThl SHEePrHIT
(BoJIa, XIIOPH/IBI, MOUEBHHA).
Ne . IIpoBepsaeMbIe
KOHTpOJIBHBII BOIPOC
KB KOMIeTeHIIHH
[ToueMy IIPH PasHEIX TPAAHEHTaX KOHIIEHTPaIlHH JId YIIIeKHCIOT 0 ra3a H KHCIOpOoaa HX
MAC COIIEPEHOC YePe3 allbBEONAPHO-KAIIUUIAPHYI0 MeMOpaHy IMTpakKTHYECKH OMIHAKOB?
DTaloH OTBeTa:
PazHii[a B mapIa b HEIX JABIeHHAX KHCIOPOAA H YIIEKHCIOTO ra3a Ha alkBeOTIPHO- OIK-1.2
7 KaITHULTPHOI MeMOpaHe cocTarigeT 70 MM PT. CT. H 6 MM PT. CT. COOTBETCTBEHHO. OIK-1 ' 1 "

Tema 3 «OCHOBEI OHOPHEPTETHKH»




No
KB

KOHTpPOJLHBIA BONIPOC

3aminmiTe ypaBHeHHe TeIUIOBOro OamaHca opraHmsMa yenopeka. O0BACHHTE 3HAUEHIE
ITapaMeTPOB 3TOTO YPAaBHEHILA.

TAI0OH OTBETA:

r7e M — TeIUIOIIPOIYKI[HS OpraHi3Ma.

— TeIUIOIPOBOAHOCTh — CIIOCOOHOCTH Tell IIPOBOJIHTE TEIUIOBYIO SHEPIHIO OT OOJIee
HarpeThIX YacTeil Tela K MeHee HarpeThIM YacTAM Tella ITyTEM XaOTHUeCKOrO JIBHAKEHIL
UACTHII.

— KOHBEKI[HI — IIePeHOC TeIlla IlepeMellfarleiica cpeoi (IBHAVIIHMCI Ta30M HIH
AKHIKOCTBIO).

— H3IIyUeHHe — IIePeHOC TeIlIa, OCYINeCTRISEMEII ITyTEM HCITY CKaHHA HH(PaKPaCHBIX
Iy4el ¢ ITOBePXHOCTH Tela.

— HCIapeHne — Ipolecc (pa3oBoro nepexoja Bell[ecTBa H3 KHIKOTO COCTOAHHA B
rmapoo0pazHoe HIH ra3oo0pa3Hoe, IIPOHCXOIAIIIIT Ha IIOBE PXHOCTH BEIIECTRA.

IIpoBepaemMele
KOMIIEeTEeHI[HH

OIlK-1.2.,
OIIK-1.1

No
KB

KOHTpOJILHBIA BONPOC

IIpoBepseMsbie
KOMIIeTeHI[HH

YTO 03HAUAET TEPMHH 3HEProTPaThl opraHusma? /[ yero H KaKHMH MeTOTaMH OHH
H3MEPAFOTCH?

SDTaloH OTBETA;

OHeprorparaMi OpraHi3Ma HA3eIBAIOT TEILIOBYIO SHEPIHEO, BHIJIEI e My OPraHH3MOM B
OKPYKAFOIIYI0 cpeldy. [3Mepsad sHOrpaTparkl ITale HTa, Bpady MOKET CYIUTh O COCTOSHHH

ero 3J0POBbS, 0COOEHHOCTAX TPYAOBOII IeITETFHOCTH, JHATHOCTHPOBATh HEKOTOPHIE
3a00meBaHIA (HAITpHMep, O0Ie3HE IIHTORHIHOI Kele3bl ). DHeProTPaThl H3MePAIOTCA C
ITOMOIIBE0 METOJIOB IIPAMOII (C HCITOIb30BaHHeM (PH3HOIOTHYeCKHX KaTOPHMETPOB) H
HeIpAMOIT (OCHOBAHHOI Ha HCCIIeJOBAHIH I'a3000MeHa OpraHH3Ma) KallOpHMe TPHH.

OIIK-1.2.,
OIIK-1.1

No
KB

10

KOHTpOIbLHBIH BONPOC

HazoBHTe 3aKOHEI OHO3HEPreTHKH KIeTKH 1o B. I1. Cxynauény.

OTAIOH OTBETA:

| 3axoH. JKiBadg KiIeTKa M30eraeT HCIIOb30BAaHHA SHEPTHI BHEIIHHX PECYPCOB I
COBepILEHH ITI0Te3HOI paboThl HeIloCpeICTBEeHHO. [Ipek e yeM 3Ta sHe prud OyeT
HCITOIb30BAaHa KIETKOH, OHA JOILKHA IIPEBPATHTRCA B OJHY H3 TPEX KOHBEPTHPYEMBIX

dopm: ATO®, IIPOTOHHBLT IIOTEHIHAT Ha MeMOpaHe, HATPHEBREIH ITOTeHI[HAI Ha MeMOpaHe.

I1 3axoH. JIroGad AKHBad KIeTKa pacIoiaraeT, II0 MeHbIIeH Mepe, TBYMA
KOHBEPTHPYEMBIMH (h)OPMAaMIH SHEPTHH.

111 3axoH. KireTka crtocoOHa YIOBIETBOPHTE BCE CBOH ITOTPeOHOCTH B SHEPTHI, €CIIH 3a
CUeT BHEIIHHX pecypcoB o0pasyeTcd XoTs Ol OfIHA H3 TPEX KOHBEPTHPYEMEBIX (hOPM
3HEPIrHH, IIOCKOIBKY H3 He€ B KIIETKE MOTYT 0Opa30BEIBATEC A IPYTHE.

IIporepsaeMEle
KOMIIeTeHI[HH

Tema 4 «bHonormueckas 3JIeKTpoITHAMITK )

KOHTpOJIBLHBIH BONPOC

IIpoBepseMeie




KB

KOMIIETEHIIHH

11

K yeMy IIpHBOJIAT H3MEHEHH IIPOHHI[AEMOCTH IDIA3MOIIEMMEI NI HOHOB 34 CUET
BXOJIAIIET 0 KaTHOHHOTO Toka (Na+, Ca2+)?

JTaNoH OTBETa: K Aenonfapu3aLmm, KoTopas npeacrasnset coboi CHUXKeHue 3HaYeHnA
NoTEHLUMaNa NOKOA KNETKM (pa3HULLbI NOTEHLLMAN0B MEXAY HAPYXHOM U BHYTPEHHEN
cpenon, obbivHO 50 -90 mB). Bo3aencTBYIOW MM Ha KNETKY CTUMYA — MEXaHUYEeCKUM,
3NEeKTPUYECKMI, BO3OEMCTBME NINTraHaa AN ApYyrve, NPUBOAMUT K OTKPbLITUIO
aKTMBaALMOHHbIX BOpoT Na-KaHanos, BcneacTsme 4yero MoHbl Na+ Ha4MHaloT NocTynaTth B
KNEeTKY M MEHATb 3apaj LMTOMNa3Mbl B MOIOKUTENbHYIO CTOPOHY. AHA/IOTMYHO B KNETKY
nocTynatoT M MoHbl Ca2+. B pe3ynbTaTte BXOAALLETO TOKa NOMIOXUTEIbHbIX MOHOB, 3apaa
LLMTO301A pacTeT, a Ppa3HMLa NOTEHLMANOB MEXAY HAaPYKHOU M BHYTPEHHEM cpeaom —

napaeT. Korga 3apag uMTo3001a A0X0AUT A0 KPUTUYECKOro ypoBHA aenonapusaumm (K,

ANA PAa3HbIX TUMNOB KNETOK pPa3Hble 3Ha4YEHWA, MB}, TO OTKPbIBAKOTCA BCE NOTEHUKMAN-
ynpasndaemsble Na+-KaHanbl U BO3HMKaAeET AenonapusaumAa.

OIlK-1.2.,
OIIK-1.1

No
KB

KOHTpPOJLHBIA BONIPOC

IIporepsaemMelie
KOMIIeTeHI[HH

12

No
KB

13

HJIH HETO HED@KD,H;[]I\![ CEeJIeKTHBHBII (I]IIJ]I:TP B IIOTEHIHAT3aBHCHMOM Na-KaHale?

ITaIoH OTBETA:

3ajjaya CelIeKTHBHOTO (DHIIbTPa ITOTEHIHAI3aBHCHMOI0O Na-KaHala COCTOHT B
oTOOpe TOIbKO HOHOB Na. CelleKTHBHBIN (PHiIbTp Na-KaHana COmepKHT
MENTHIHYIO P-TIETIII0, KOTOpas BKIFOYAET B c€0s1 aMHHOKHCIIOTEL ¢ OTPHIATEIILHO
3apSDKEHHBIMH OOKOBBIMH IIETISIMH, TaKHE KaK ITIyTaMar M aclaprar, KOTOPBIE
B3aHMOJICHCTBYIOT C ITOIOKHTEILHO 3apsKeHHBIMH HOHAMH HaTPHI YEPES3
3JIEKTPOCTATHYECKHE B3aHMOAEHCTBHS. boree Toro, CENeKTHBHOCTE
obecrieunBaeTCs pasMepaMH ITOPHI KaHaia, 0,4-0,6 HM, yepe3 TaKyIO CIIOCOOHEI
IIPOXOIHTH HOHBI HATPHS B THAPATHOH 000II0UKe, OAHAKO Ooriee OONIBIITHE HOHBI

TPaHCIIOPTHPOBATHLCS YK€ HE MOTYT.

KOHTpOJBLHBIH BONPOC

YTo Takoe aGCOMOTHO pedpakTepHad aza Bo30YIIMOCTH OHOIOIHYeCKOil MeMOpaHbI?

OTallOH OTBETA:

AGcomroTHO pedpakTepHad (paza — MoaHad yrpara Bo30yIHMOCTH, COOTBETCTBYIOINAL
BpEeMEeHH JIeTIOAPH3AI[IH BO30YIHMOIT MeMOpaHsI. TO ecTh, BO BpeMd JaHHOI (pa3bl HI
OJHH, Ja/Ke IIOPOTOBEIN HIIH CBEPXIIOPOrOBBII CTHMYIIEI, JEIICTBYIOIIHE HA BO30Y JHMYIO
TKaHb, He CMOT'YT ITPHBECTH K BOSHHKHOBEHHEIO HOBOTO ITOTEHI[HAIA eI ICTBIA.
[TpOHCXOIUT 3TO HMEHHO B ()a3y AeIOIAPH3aI[HH, TaK KaK OTKPEIBAFOTCA BCE
ITOTEHIHAT3aBHCHMEBIE HAaTPHERbIE KaHATEI, KOTOphle 00eCIle UHBAOT IIOBHIIIIEHHE 3apAa
BHYTPH KIIETKH. [[eficTBHE Ke CTHMYyIA B 3TY a3y He MPHBEIET K ellle O0IBIIeMY POCTY
IIOTEHIHAIA, TaK KaK BCe AOCTYIIHEIE Na-KaHalbl YK€ OTKPHITEL.

OIlK-1.2.,
OIIK-1.1

IIpoBepseMeie
KOMIIeTeHI[HH

OIIK-1.2.,
OIIK-1.1




Tema 5 «bumoMexaHHKa»

No . IIporepsaeMEle
KoHTpoabLHBIH BONIPOC

KB KOMIIeTeHIIHH

[-mHCK capKOMepa COOTBETCTBYET YVUACTKY, I'JI€: PACIIONOKEHEI TOMFKO aKTHHOBEIE HHTH
KakoMy y4acTKy capKoMepa COOTBETCTBYET I-THCK?

DTaloH OTBeTA: : I-MHCK capkoMepa (H30TPOIHBIT [IHCK ) COOTBETCTBYET YUACTKY, T7Ie

PACIIONOKEHBI TOMHKO AKTHHOBEIE HHTH (TOHKHE (PruraMeHThI). HHTH aKTHHA

pacmonoKeHsI 110 O0KaM (cIeBa H CIpaBa) oT A-JHCKA, KOTOPHIL COCTOHT H3

IePe CEKAFOIIIX CA Me KTy co00iT aKTHHOBBIX H MHO3HHOBEIX (prumamenToB. [ [-micka ne | OIIK-1.2.,
14 CBOHCTBEHHO JBOIHOE TYUEIIPEIOMIEHHE, II03TOMY OH ITOTYUIII HA3BaHHE H3OTPOIHOTO. OlIK-1.1
AKTHHOBEIE (PIUIAMEHTHI IIPHKPEIUIAOTCA K Z-THCKY H K3IIHMPYIOTCA 33 CUET CBA3BIBAHHUA C
KAnHpyroIuM OemxoM (CapZ ), YTO IMpeAOTBPAIAET AEIIOIHME PH3AIHI0 aKTHHORBIX

(hHIaMEHTOR. 3a0CTPEHHBIE KOHI[bI AKTHHOBBIX (PHIAMEHTOB OPHEHTHPOBAHEI K IIEHTPY

CapKOMepa H K3IHPOBAHEI TPOIIOMOAYIHHOM. C aKTHHOBEIMH (PIUIaMEHTAMH TaKKe

B3aHMO/IeHICTBYET OelloK HeOYIHMH, OH MOKET PeryIHpoBaTh COOPKY BOIOKOH H JIJIHHY

TOHKHX (pITaMeHTOB. Kak el [-IICK pacceueH 7 -TIMHHET, II03TOMY KaK b0l CapKOME]D

COJNEPIKHT 110 OJHOI IMOITOBHHE [-/THCKa ¢ KaKJJOH CTOPOHEL.

No . IIporepsaemMele
KOHTpOJLHBIA BONIPOC
KB KOMIIeTeHIIHH

K akoii 6el10Kk B pacciradleHHOH MBIIIeYHOH TKAaHH 3aKphIBaeT aKTHBHBLI IEHTP aKTHHA?

OTanoH oTeeTa: B paccrablleHHON MBIIIe aKTHBHBII IeHTP aKTHHA 3aKPBIT MOJIEKY IOl
TPOIIOMHO3HHA. TPOIIOMHO3HH IIPeACTABIAET COOOI NIHMHHENT TOHKIOI IBYCITHPAILHEIT
ITONMHITETITH, KOTOPRIT HAMATEIBAETCA BOKPYT JIBOIHOI CITHPAIN aKTHHA, JIEKHT B
00po3/1ax CIHIpaIH H IIepeKpPhIBAeT CeMb MOHOMEPOB (G-aKTHHA, TEM CaMbIM 3aKPhIBAAd

15 VUYACTOK CBA3BIBAHMA aKTHHA H MO3HHA. T POIIOMHO3HH, IIOMIMO 3TOTO, BXO/THT B COCTaB ggﬁj %
TPOIIOHHH-TPOIIOMHO3HHOBOI' 0 KOMIUIEKCA, COCTOAIIETO H3 TPOIIOHHHA C, TPOIIOHHHA I,
TpoIloHNHAa T H TPOIIOMHO3HHA. B 0 BpeMd MBIIIEYHOTI O COKpareHna HoHsI Ca2+
CBA3BIBAIOTCA C TPOIIOHHHOM C, IIPOHCXOIHT H3MeHeHHe KOH()OPMAIHH BCETO TPOIIOHHH-
TPOIIOMHO3HHOBOI' O KOMIDIEKCA, B Pe3yIbTaTe — YUACTKH CBA3BIBAHHA I'OTOBOK MHO3HHA
Ha aKTHHOBHIX (pHIaMEeHTAaX CTAHOBATCA OTKPBITEIMI. K HIIM IIPHCOETHHAETCSA MHO3HH H
3a cueT THIponn3a AT O MPOHCXOTHT CKOIbKEHHEe aKTHHOBEIX H MHO3HHOBBIX HHTEH
OTHOCHTEIRHO APYT JIpyTa.
No . IIpoerepsaeMbIe
KB KOHTPOJIBLHBIH BONPOC KOMIIeTeH M
Kaxme KIeTKH OTBETCTBEHHEI 34 BOCCTAHORJIEHHE KOCTHOH TKAHH?
OIIK-1.2.,
16 OIIK-1.1

OTAIIOH OTBETA: 3a BOCCTAHOBRIIEHHE CTPYVEKTYPEI KOCTHOI TKAaHH OTBETCTBEHHEI

OCTe 00IaCTHL. DTO MOIO/AEIE KIETKH, CO3JAr0Iie KOCTHYH TKaHb, COJIePAKaTca TOIbKO B
pa3BHBarOIelcA KOCTHOI TKaHH. B copMHpOBABIIIECS KOCTH OHH BCTPEYAOTCS TOIBKO




B I'TyOOKHX CITOSAX HAJIKOCTHHIIFI H B MeCTaX pereHepaIlii KOCTHOH TKaHH ITOCIIe ee
TpaBMEL B pazpHBaroieiicsa KOCTHOI TKaHH 0CTe00JIac Tl OXBATHIBAIOT 110 TepH (e pHI
Ka/k IyH0 KOCTHYIO IUIACTHHKY, IIOTHO TIpHIIeras ApyT K IPYyTy.

OcTeo0IacTHI IMOIpa3aelar0T Ha 3pPeible H He3pelble, aKTHBHBIE H HAaXO[IIHECS B
COCTOSHIH ITOKOSA. 3pelble 0CTe00IaCTh XapaKTe PH3YIOTC BEICOKOH OCTeOr eHHOI
aKTHRHOCTBI0, OBICTPO BEIpAa0aTHIBAIOT KOJJIAreH 1 THIIa, MPOTEOr IHKAHEI H OCTeOKAIh IHH
— OCHOBHEIE OpPTaHHYeCKHe 3JeMeHThl KOCTHOTO MaTpHKCA.

OCHOBHOI QYHKI[Hell aKTHBHEIM 0CTe00IacTOB ABISAeTCA CHHTE3 KOMIIOHEHTOB
OpPraHHYeCKOr0 MaTPHKCA KOCTH, IIHTOKHHOB H (PAKTOPOB POCTA, a TAKKe IIPOAYKIHA
MATPHKCHBIX ITY3bIPBKOB, KOTOPEIE IIPHHHMAT YIacTHEe B MITHEPATH3aI[HH KOCTHOI
TKAHH.

MapkepoM ocTeo0IacTOR BEICTYIIAKT CHHTE3HpYeMble HMH (pepMeHTH — IeI0YHasd
¢docdaraza H ocTeoKanbIH. OcTe00IaCTEL, KOTOPhIe He YUACTBYIOT B ITPOIIECCE
(dopMIPOBAaHHA KOCTHOH TKAHH, HA3BIBAKOT APEMIFOIIMHA. [[TOTHOCTF MeMOpaHHEIX
Opra”esUl Y 3THX KIIeTOK 3HAUNTEeIFHO HHJKe TI0 CPAaBHEHHIO C aKTHBHBEIMH OCTe 00IIacTaMH,
H HAXOJATC S OHH HA ITOBEPXHOCTH KOCTH.

No

17

KOHTpOJIBHBIN BOIPOC

APTEPIIII KAaKOI'0 THIIA ITOJICPAHEAIDT KPOBOTOK BO BPEMA THACTOJIBI RETYVIOUKOE CEPIOITA
H 00ecIIeUHBaro T HEIIPEPRIBHOCTE NEHACHILL KPOBH B CDC}F,[I;[ICTDIT CHCTeMe?

OTanoH 0TBeTa: KPOBEHOCHEBIE COCY/IBI, ITOAIEP/KHBAIOIIE KPOBOTOK BO BPpeMA JHACTOIE]
KEIIyJOUKOB Cep/Ia H o0ecIIeUHBAIOIIHE HEIIPEPRIBHOCT ABHKEHHA KPOBH B COCY IH CTOI
CHCTEME Ha3bIBAKTCS apTePHAMH acTHYeCKOro THia. B cpeHei obomouke (MeIim)
TAKHX apTepiil mpeoliafaroT 3MacTHYeCKHe BOJTOKHA H MeMOpaHsl (HalpumMep, aopra,
JIeT OUHAA apTepPHs), BEITIOIHAIOT CIIEIVIOIIHE PYHKIMHMH: 1) TpaHCIIOPT KPOBH, 2)
aMOPTH3ALIA ITYIIECOBOH BOIHEL. APTEPHH 3JIACTHUECKOr O THIIA 3a CUeT OOJBIIOro
KOHYECTBA 3MACTHYECKHX BOIIOKOH H MeMOpaH CIIOCOOHBI PACTATHBATHCA IIPH CHCTOIIE
Cep/la H BO3BpAIaTECA B HCXOJHOE IIOJIOKEHHE BO BpeMd THACTONBL. B TaKHX apTepHAX
KPOBE ITpoTeKaeT o, OonbImmM gaBiaeHeM (120-130 MM pT.CT.) H ¢ OOIBIIMOH CKOPOCTHED
(0,5-1,3 m/c). Bo3Bpalradacek B HCXOJHOE COCTOSHIE BO BPEMA JHACTOIEI 33 CUET
AMACTHYECKOM TATH, 3TH COCY/IBI IIPEIIATCTBYIT OOPaTHOMY TOKY KPOBH B CEPIIEUHO-
COCYHCTOI CHCTEME.

IIpoeepsaeMble
KOMIIETEeH ITHH

OIIK-1.2.,
OIIK-1.1

Ne

18

KOHTPOJILHBIH BONPOC

Kak Ha3RBaAKTCA KPOBEHOCHEIE COCYABI, 00Iaarollie BEIPaKeHHON INIACTHUYHOCTRI0 H
CIIOCOOHEBIE CHIIBHO JIe(OpMHpPOBATECA (pacTArHBaTECA) Oe3 CYILECTBEHHOIO PA3BHTHA
HaIlPSDKEeHHI B HHX?

DJTAIOH OTBETA:

KpoBeHOCHBIE COCY/IBI, 00Iadar0IHe BRI PAKEHHOI INTACTHUHOCTEE0 H CIIOCOOHEIE CHIIBHO
e popMIpOBaThCA (PaCTATHBATECA) 0€3 CYIIEeCTBEHHOIO PA3BHTH A HAIIPKEHIA B HILX
Ha3BIBAIOTCA BeHaMH. OHH OTHOCATCA K EMKOCTHBIM COCYZaM — BBITOIH AT (PYHKIHIO
IeITOHHPOBaHHA OOMBIMHX 00BEMOB KPpOBH. 13-3a HII3KOT 0 KPOBAHOTO JaBieHHd (15-20
MM PT.CT.) H HEBBEICOKOIH CKOPOCTH KPOBOTOKA B BeHAaX CI1a00 PA3BHTEHI 3IACTHUYECKHE
3MEMEHTEHI, UTO OIpeaeldeT HX OONBIIYI0 PACTIKHMOCTE. KOIue cTBO ITIaIKHX MHOIHTOR

IIporepsaeMbIe
KOMIIeTeH THH

OIIK-1.2.,
OIIK-1.1




3ABHCHT OT TOI'O, IBHACTCA KPOBh K CCPIITY ITO] IEeHCTBHEM CHIIBI TAAKECTH (B BEHAX
BEPXHHX KOHEeUHOCTeH, TOJIOBEL H H_[EII) HIIH ITPOTHE HEC (B E€HAX HILAKHIX I{DHET-H-IDCTEfI).

Bo BTOPOM CIIyHAC JJIA ITPEOOOIICHHA CHIIEI TAAKCCTH KPOBH TpEﬁ}rETCH CHIILHOC PA3BHTIHC
TTaJdxKHX MBIITIETHEIX 3JIEMCHTOE.

Ne . IIpoBepsaeMbIe
KoHTpOJbLHBII BOIIPOC
KB KOMIOeTeHIIHH
YTo TaKkoe anacTuyecKas TAra Nnerkmux?
OtanoH oTBeTa: DT JI (3macTHyecKkasd TATa JeTKHX) — CHIIA YVIIPYTOCTH B JIETKHX, KOTOpasd OIK-1.2
19 3aCTABILAET HX CITAaThCA. OMK-1.1 '
HmeeT 2 KOMIIOHEHTA: '
| — yIipyrue cBOHCTBA TKAHH JTETKHX (3aBHCAT OT HX KPOBEHAIIOTHEHH A, TOHYCA TIaIKHX
MBIIIIT),
2 — CHJIA TIOBE PXHOCTHOI'O HATsUKe HILA.
Tema 6 «HGOpMAaIHI H peryIIHpoBaHHE B OHOIOIHYECKHX CHCTEMAX)
Ne y IIpoBepsaeMEIe
KOoHTpOJBHBINA BOIIPOC
KB KOMIIeTeHITHH
HTo TaxKoe pazgpaxHTels?
{ OIIK-1.2.,
20 | Dranon oTBeta: PasmpakHTens — aKkTop OKPYXAIOIEil cpepL, Mo AelicTeieM KoToporo | OITK-1.1
IIPOHCXOMIUT H3MeHEeHIE CBOHCTR HIIH COCTOAHIA CYOKIeTOUHBIX CTPYKTYP, KIETOK,
TKaHeH IIH I[eJI0T0 OpraHm3Ma.
Ne . IIpoBRepsaeMEIe
KOoHTpOJIBHBIA BOIIPOC
KB KOMIIeTeHIIHH
YTo Takoe CBOOOIHEIE HEPBHBIE OKOHUAHIA?
STaloH OTBETA; OIIK-1.2.,
21 CBoOO/IHEIE HEPBHEIE OKOHUAHH — JAeHIPHT OHIIONSIpHOr O (MyIBTHIIONApHOro) Hefipona | OIIK-1.1
eI TCA Ha MHOT OUIICIIE HHEIE KOHI[EBEIE BeTOUKH (HEPRHBIE TePMITHAIIM),
BOCIIPHHHMAFOIIHE BO3JIEHCTBHE pa3apaxuTeae. 1M cCBOHCTBEHHAL IIOTHMO JATHOCTE.
He nMer0 T MHETHHOBOM 000IOUKH.
No . IIpoBepsaeMEIe
KoHTpoJBHBINA BOIIPOC
KB KOMIIeTeHITHH
[IpHBemTe Kie TKH-PELelITOPEl HAa OCHOBE IIePBHUYHO-UYYBCTBYIOIX (HeipOCEHCOPHEIX )
KIIETOK OIIK-1.2.,
22 { OIIK-1.1
OTaloH OTBETA:
OOOHATEIbHEIE KIETKH ABILAIOTCA HEHpOHaMH, ITepH(epHyecKIii OTPOCTOK KOTOPBIX




IIpeoOpazoRalcsa B MHKPOBOPCHHKH, MeMOpaHBI KOTOPBIX CO/Iep/KaT IIIHKOIIPOTEH/THBIE
KOMIUIEKCHI, PEI[eIITHPYIOIIHE OJIOPAHTHI (ITaxyule BelllecTBa). [[eHTpaIbHELI OTPOCTOK
O0OHATEIFHBIX KIIeTOK reHepHpyeT [1]] 1 IIPOBOIUT ero B MO3T (B 000OHATEIbHEIE
JTYKOBHITHI ).

Taxim oOpa3oM, ITIepBHYHOUYYBCTBYIOIIHE PeIellTOPEl MOT'YT CaMH e HepPHpPOBaTh
ITOTEHITHANEI IeIICTBHA B OTBET Ha pa3/ipakeHIe ajJleKBaTHRIM CTHMYIIOM, €CIIH BelIHUIHA
HX PelleIITOPHOr O ITOTeHI[HAIA JOCTHTHET IIOPOTOBOI BeJIHUIHEL.

Ne

KoHTpOJBLHEBIH BOIIPOC

HUTo ABIAETCA OCHOBOH ITHTOCKEIETA BOIOCKOBOH KIETKH KopTHeBa opraHa?

OTAaloH OTBEeTA;

IIpoRepsieMEIe
KOMIIETeHIIHH

IHOJAI' OTOBKA JTOKJIAJIA (/1)
(mpoBepsemble komnereHnuun OIIK-1.2)

23 OCHOBOI IIHTOCKEIETA BOTOCKOBOH KIETKH ABIAETCA F-akTHH (PHOPHILIEI, TIOCTPOESHHEIE ggEj ?
nxX G-aKTHHA). B IIUIHH ITPOHCXOHT ITOCTOSHHEIN TPEMIULIIMHT HHTeIl: B BepXHEH YacTH
IIOJIMMEPH3AIH A, ¢ HIDKHEH — JerronuMepusarid. IlommepH3aiig IpoHcXo uT B 50 pas
OBICTpee, YeM VIJIHHEHHE CTEPEOI[HIHIT, T.€. aKTHHOBBIA CTEPAKEHD HCILITHIBAET
IIOCTOSHHOE OOHOBIIEHIIE.
Ne . IIpoBepsaeMbIe
KoHTpPOJBHEIA BOIIPOC
KB KOMIIeTeHIIHH
OTHIIHTE ITOCIeOBATebHOCTE COOBITHIT ITPH PENEINiH aKyCTHUYeCKHX BOITH KOopTHEBBIM
OpraHoM?
OTAalIOH OTBETA: 3BYKOBEIE BONHEI 3aCTABILIIOT BOJIOCKOBEIE KIETKH JIBHTATHCA IIO OIIK-1.2.,
24 OTHOIIEHHIO K ITOKPRIBAOIENH HX TEKTOPHAILHOM (IIOKPOBHOI) MeMOpaHe, KOTopad OIIK-1.1
HAKIIOHAET CAMEIE BRICOKIE PAABI CTEPEOIFUIIIL, B Pe3yIbTaTe IIPOHCXOIUT KOHTAKT
Me KTy KOHUHKAMH CTePe OIIUIINT H3 Pa3HBIX PAAOB, KOTOPHIe OBLUTH COTHYTHI. DTO BEJIET K
OTKPBITHIO TPaHCAYKITHOHHBIX KaHaiaoB (MET), moctyimieHmto HoHOB Ca2+ u K+,
JETIOAPH3AIHH BOIIOCKOBBIX KIETOK H BBICBOOOKIEHIT0 HEPOTPAHCMHTTEPOB.
Ne . IIpoBepsaeMbIe
KoHTpPOJIBHEINA BONIPOC
KB KOMIIeTeHI[HH
HTo Takoe OoCcTpOTa 3pEeHUT?
OTAIOH OTBETA! OIK-17.
25 OcTpoTa 3peHHd — 3TO pa3pelarlnasi cirocoO0HOCTh I1a3a, MEPOH KOTOPOH CIIYAKHT OIK-1.1 '
3PHTENBHBIN Yyrod. Pa3pernaronasd cltocoOHOCTE I1a3a 00paTHO IIPOIOPIHOHAIBHA
MHHHMAILHOMY 3PHTEILHOMY VIV, IT0J KOTOPEIM KpalfHHe TOUKH IIpeaMeTa
BOCIIPHHHMAIOTCSA Pa3gelbHO. TaKoH 3pHTENRHEII YT OII HA3EIBAKOT YIIIOBEIM IIPeIeIIOM
pa3pereHH .




[Togrororka pedepaTa Mo COBpeMeHHBIM ITpobiaeMaM OHO(PH3HKH ¢ HCIIOIb30BaHHEM
HH()OPMAITHOHHO-TEIIeKOMMYHHKAITHOHHOH ceTH « MHTepHeT» H o0INeIOCTYITHBIX
pedepaTHBHBIX 0a3 IIPOXOIHT IO CIIEAYEOIIHM CTa[HSIM:

1. Bribpars Hay4YHVYIO CTAThIO 3KCIIEPHMEHTAIBHOTO HIIH
ITpoOIeMHOr0 XapakTepa B OMHOH M3 0a3 JaHHBIX ¢ OTKPBITHIM JOCTYIIOM
(UmmakT-(akTop KypHanIa He MeHee 3 1mo cHecTeMe Web of science, ITyOIIHKaIH
He TTO3Hee S JIET).

2.  IIpoaHammzuporaTh IMPoOiIEMY, KOTOPas OCBEII[eHA B CTAThe U
COCTAaBHTh pedepar JaHHOH ITyOIHKAIHH IT0 HHKeYKa3aHHEIM TPEOOBaHHSIM.

3. IlpexmcraBHUTh JOKIIAJ B YCTHOM 3IeKTPOHHOMH IIpe3eHTalnH (BpeMs
BBICTYIDIEHHS 5-7 MHHYT).

bruOnuorpadmyeckie CHCTEMBI ITOHCKA:

Web of science http://apps.webofknowledge.com,
Scopus https://www.scopus.com
http://www.sciencedirect.com/ ,
https://www.ncbi.nlm.nih.gov/pubmed/
https://www.clinicalkey.com

1o rtorcka 1o DOI http://sci-hub.ru/
PYCCKOSIBBIUHEIE ITYOTHKAIMH https://elibrary.ru/
https://biomolecula.ru/

https://elementy.ru/

Tembl n1a J0KJI210B
1. [Toncemernicteo TRPV-xaHaoR.
2.  Kanamel cyrniepceMencrBa TRP.
3.  llaromorms Na+-KaHaJIOB.
4,  CemenHas reMuriermdeckas MHrpeHs (CI'M).
5.  CoBpeMeHHEBIE IIPEACTABICHHS O MYK
6. bornesHs AnpirenmMepa.
7.  bomnesns [lapkiHCOHA.
8.  Brnngame S10B Ha HOHHBIE KaHAJIBI.
9.  Karapakra.
10. MonekynsapHble MeXaHH3MbBI HACIIEACTBEHHEIX 3a00IeBaHHH 3PHTEIBHOIO

HEPBA.

11. IlaTomorus 3spHTEIBLHOIO aHAIN3aTOPa, ACCOLIHHPOBAHHAS C
HACIEACTBEHHBIMH MYTAI[HAMH B I'eéHaX MHTOXOHApHAIEHOH JIHK.

12. Ilatomorus ciyxoBOro aHalaH3aTopa. 1 yroyxXxocTh, IIpecOHaKysHc, 00Ie3Hb
MeHbepa.

13. Cuaapom KamsmaHa.

14. Mogenn 6Honornyeckux MeMOpaH. McKycCTBEHHBIE MEMOpaHEI.

15. HOHHBIN TPAHCIIOPT Y raioOaKTEePHH.

16. T'az3000MeH B nerknx. 3aKoH I'eHpH-/|ambToHA. ] a3000MEH B TKaH SIX.

17. JlroMmuHeclleHIM S OHOIIOTHYeCKUX CHCTEM.

18. BuodmH3myecKkHe 0OCHOBHI (DOTOCHHTE?RA.

19. Ilpmxm3HeHHAas PIyopHMETPHSI KOMIIOHEHTOB JbIXATEIbHOH IIEITH.
JIMarHOCTHYECKHE H JIeYeOHBIE TEXHOIIOIHH.

20. CanpTraropHOe IPOBEIEHHE HEPBHOI'O HMITYIILCA.

21. MeanaTopHas nepegaya (XHMHYECKHH CHHAIIC).

22. THIIBI CHHAIICOB B IIEHTPAIIbHOH HEPBHOH CHCTEME.

23. buonornyeckoe genctBue SMII HH3KOH YaCcTOTHI.

24. buonornyeckoe genctBHe OMII BEICOKOH YacTOTHI.



25. Perymsausi TeMIIepaTypsl TElla TOMOHOTEPMHOIQ OPraHM3MA.
26. CrpyxrypHas OHOQH3NKA H JJUHAMHKA OSIIKOR
27. (CHcTeMHAasI HEBPOIIOTHS
28. MonexynsipHas MUKPOCKOITHS K OIITHYECKHE 30H B
29, KiueTroyHasi CHTHAIIM3ALKS H KIIETOYHAS (DH3HOJIOTHS
30. BrrmcmiTensHas SHOIOTHS H TEHOMHKA
31. Buayamizaius Mo3ra 1 6HO3IIEKTPOHHKA
32. C(CparHutenpHas OMOMEXaHHKA
B poxnaje J0IDKHEI OBITE OTPAXKEHEI CIICIYIOIHE BOIIPOCEI.
1. Haspanmec paboOTEHI,
2. OOBSICHEHME IPUYMHEI 3aUHTEPECOBAHHOCTH JAaHHOH ITpoBIeMOu
ABRTOPA,
3. KparTkui of30p IMTEpaTYPHEIX HCTOYHHKOR TIO JJAHHOH ITpofieMe,
KOTOPEIE TIPEACTARICHE] B JAHHOH ITYOIMKALIMHY U JOIIOIHUTEIBEHEIC HCTOUHHNKHI
4, METOAMKA HCCIEOBAHMS,
5.  BERIBOAEHI II0 paboTe, KOTOPEIE CACIAHE] B JJAHHOH ITyOIHKAI[HH
Ji1s puKcaluy pe3yIsTaTOR ITyOIHYHOTO BEICTYILICHHS KAk 0ro o8y4aronero
IIPE3CHTAIMH OLIEHHBAIOTCS 110 3-0AIUIBHOH IIKAI TIO CIIEYIOIIMM IIOKA3ATEIISIM:
1) yMeHrEe TTIOCTAHOBKH 33/1a4H,
2) IIpeIBapHTENIBHEIN aHATH3 HHI(POPMAIIHH, YCIIOBHI H METO/IOB
PEICHM S 33]1aY JaHHOIO KIIaccea,
3) TEOpPETHYECKII aHATTH3 THIIOTES,;
4) opMyIHpoRaHHE BEIROAOR (0O00IeHNE, KITACCHPHUKALIHS,
CHCTEMATH3AIIHS).
5) IIpeICTABIEHHE PE3YILTATOR HCCIEAOBRATEILCKOH JIEATEIIEHOCTH.
a) TIOITHOTA PACKPEITHS TEMEI,
0) yMEHHE OIIEPHPOBATE (PAKTAMH M JEIaTh BEIBOJEI,
B) YMEHHE apIyMEHTHPOBAHO OTBEYATh HA BOITPOCEHI,
T') HCIIOIB30BAHKE HATIISIHOTO MATEPHAIA,

1) peueBoe oOpMIICHME JTOKIA/A.

IIpakTH4yeckue HABLIKH (J1abopar opHLIN OTHET)
JIABOPATOPHAMH PABOTA
(nporepsemsbiec komnetreHnun OIIK-1.1})

Obpazey

Omuem no nabopamopHoii pabome

(DejepaanHOe rocyJapcT BeHHoe D10/ 7KeTHOE YUpeK/IeHHAe
«HanuoHAJILHBIA MEJHIIMHCKHHA HCCICI0BATEILCKHN EeHTP HMeHn B.A.
AJIMa30B2»
MuHHNCTEepCcTRA 3gpaBooxpaneHusl Poccnnckon hejepanuu

UHCTUTYT MEJUIUHCKOT'O OLPASOBAHM S

I'pyrmia K pabore gorryiex
Cryjaenr PafoTra BeIIOIHEHA

IIpentogaBraTens OTYET IIPHHST

Jlabopaur
Pabo4uii IpoToK0.I M OTYET 10 JaboparTopHoil pabore No
1. llems paboThI
2.  3ajayM, pelIacMEIC IIPH BEOICIHEHUH pabOTEL
3.  OObBEKT UCCIIeOBAHMSL
4. Merojg 3KCIIEpHMEHTAILHOTO HCCIIEAORAHHU S
5. Paboune (popMyIIEl H HCXOAHEIE JaHHEIC.
6. HamepurensHsIe IIPHOOPEL



