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1. TakpIpbIObl: BHOOrHsJIBIK MeMOpaHaiap. bHoJorusijibIk MeMOpPaHAHBIH KYPJIbIChl, MEH
Kacuerrepi. buogorusjbik  MemOpana  apkbuIbl  3aT  TackiMagaaHybl.  CeJikoc
TacaMaJIaHyAbIH Heri3ri MexaHu3Mi.

2. Makcarpl: CryneHrrepre  OHONOTHUSAJBIK ~ MEMOpPaHBIH  HETI3rl  KBI3METIH, Kacya
MeMOpaHAChIHBIH ~ KYPJIBICHIH, OHBIH JaMYbIH JKOHE CYHBIK MoO3ailKajabl MOJENIH TYCIHAIPY.
buronorusiibik MaMOpaHa apKbUIbI 3aTTapAbIH TACBIMAIAHYBIH )KOHE CEIKOC, OSJICEH I TacaMasliay IbIH
HETI3r1 MEXaHW3MIH TYCIHIPY.

3. lapic Te3ucrepi:

Memépana Ouodusukachl MeIUIMHAAA YJIKEH peJ  aTKapaTbhlH, JKacylajap
Ono(M3MKackIHBIH MaHb3ABI Oeximi. KemnrTeren emipiaeri yaepictep OHMONOTHSIIBIK MeMOpaHa
JECHTCHIHAC JKYPEIi.

MemOpaHanbIK yaepictep OY3yiaybl KOINTETeH MAaTONOTHSUIBIK e3repicTepain ce0edi OobIi
tabbuianbl. COHBIMEH KaTap ar3ara THUTI3E€TIH eMJIK ocep Kol IKarjaiina OHOJIOTHSIIBIK
MeMOpaHagapra ocep eTyre OalIaHbICTHI.

Kacyma 6apibIK Tipi aF3aHbIH JKOHE ©CEMIIKTEp KYPBLUIBIMBIHBIH HET131 O0JIbIN TaObLIa b

XacymansiH (5k9HE JKacyllla OpraHesuIachl) OMip CYpYiHiH HETi3ri mapTTaphl:

1. Kopmiaran opTara KaThICThI JAepOecTiri (3aT KOpIlaFaH OPTaHBIH 3aTTapbIMEH alMAachIll
KETIey KepeK).

2. JKacymiamarbl XKOHE OHBIH JKeKe OONIKTepiHIEeri >KYPeTiH XUMUSUIBIK peakuusiap
IepOeCTiriH caKkTay Kepek.

3. Kopmaran oprameH OainaHbIChl (Kacyllla »oHE KOpIIaraH OpTaMeH 3aTrTapibl JKOHE
SHEPTUSHBI Y3/IIKCI3, PETTUINeH ThIChIMaiaay). Tepi »acyia amiblK TepMOJIMHAMUKAJIBIK >KyHeri
KaTaJbl.

bronorusiiblk MemOpaHaiap KaHaai KbI3METTEp aTKapaabl?

1. Tockaybuiablk (Oapepinik) - Kacylia e3iH KOpIIaFaH oOpTaMeH TalFaMIa3/IbIK
(CenexTuBTI), PETTENIHETIH, CeNKoc (NMaccuBTi) JkoHE OenceHAl (aKTHBTI) 3aT  ajlMacybIH
KaMTaMachl3 eTel.

o Tanramna3abIK JIeN KeW 3aTTapblH MeMOpaHa apKbUIbl TaHABIMAJIBI TYPJE OTYIH auTaibl,

SIFHU OMOJIOTHSUIIBIK MEMOpaHa Keil 3aTTap/AblH 6TYyl, ajl Kei 3aTTapblH 6Te aJIMaybIH.

e Perreninerin 3ar anmMacy jaen mMemOpaHa OTKI3TIIITITIHIH KaCyIIaHBIH (YHKIUSHAIIBIK

KyltiHe GaliIaHbICThI Kel 3aTTap/bl ©TKI3YlHIH ©3repyiH alTalbl.

e Ceakoc nen — 3aTThIH Meuulepl  (KOHLEHTpalUMsChl) KOl OpTajaH a3 oprara Kapai

TachIMaJIaHy YIEpICiH anTajabl.

e beuacenai nen — 3aTThiH Meumiepi  (KOHIICHTpAIUSCHI) a3 OpTaJlaH KeIm opTara Kapai

TachIMaJIIaHy YAEPiCiH aTaiIbl.

2. MaTpuuajbIK KbI3MeTi MeMOpaHaJarbl aKybI3JbIH  Oip-OipiHe OalIaHBICTHIIBIFEI,
KEHICTIKTEer1 OpHajlacybl MEH OJIapJblH ©3 apa dcepiecyiH KamTaMachl3 ereii (MeMOpaHalbIK
dbepmeHTepaiH 63 apa acepi).

3. MexaHUKAaJBIK KbI3METI KACYIIaHBIH JKOHE OHBIH 1MIKI KYPBUIBIMBIHBIH OEPIKTLIIrT MeH
nepOecTUTITiH KaMTaMachl3 €Tel.

4. JHepreTuKAJIBIK Kb3METI MeMOpaHa MUTOXOHApackiHAarbl AT®d- MonekynanapblHbIH
CUHTE31H, XJIOpOIJacTarbl (POTOCUHTE3/Il KAMTaMachl3 €TEIl.

5. buonorenimanaap naiaa 60yaabl XKOHE ONAPAbl TApaATAIbL.

6. Peuentopabik (MexXaHUKaJIBIK, AKYCTHKAJIBIK, Kepy,ce3y, XUMUSITBIK,
TEPMOPELIEITOPIIBIK KIHE T.C.C.) )KaHE 0acKa KOITereH KbI3METTepI.

1902 xputbl OBEpPTOH YCHIHFAH OWOJOTHSIIBIK MEMOpaHaHBIH  ajiFalllKbl MOJCIIHIH
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epekmenerepi: buonmorusibik  MemOpana — gocoaunUTTepACH KypalFaH JKyKa KabaTTaH
Typanel. llonmsipmbl KoHE TMOMSIPCHI3  opranmapiasl Oerinm TypraH — Kabarra (cy MEH aya)
dbochonunTTTepAIH MOJIEKYIaaphl Oip Katap 0oJbIn opHanacaasl. OnapablH TMOJISPIIBI «0acTaphbiy
TOJISAPJIBI OpTaFra OaThII, T MOJISIPCHI3 «KYHPBIKIIAIAPHD» MOJISIPCHI3 OpTaFa Kapail OarbITTalaabl
buonorusuiblk MeMOpaHaHbI SJICKTPIIIK KOHJICHCATOP PETiHIe KapacThIpyFa 00IaIbl.
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CBIpTKBI KOHE 1MIKI epTiHaenep (KacyllaaH THIC XKOHE IMTOIUIA3Ma) KOHACHCATOP.IBIH
actapiapsl 00JbIl TabbuTabL. OJap AUAIEKTPIIIK OTIMALTIN E=2 MeMOpaHa apKbUIbl OOIIHTEH.
JKa3bIK KOHACHCATOPIBIH CUBIM/IBLIBIFBI: Co 58S,
|
MYHIaFrbl | — KOHJIEHCATOP acTapiapblHbIH apa KallbIKTBIFBI, SFHU MeMOpaHa KalbIHIAbIFbL. Onai
0oJica OChl OPHEKTEH MEMOPaHa KaJIbIH/BIFbIH aHbIKTayFa 0oaasl &, ~8,85-10d/ u.

OCI)IIIaH KOHACHCATOPJbIH apa KallbIKThIFbIH, IFHU MCM6paHaHI>IH KaJIbIHABIFbIH aHBIKTAaYyFa

Oomabl: ¢9% 885102
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1935 oxbutbl  anuwsnu  xkoHe  J[aBCOH  YChIHFaH  OMOJIOTHSJIBIK —~ MeOpaHaHBIH
«OyTepOPOATHIK» MOJICNIIHIH €PEKIICTIKTEPI:

1. byn w™moxmens OolibiHIIAa (ochoaunurTep MojeKynagapel MeMmMOpaHa OeTiHe
NEPIIEHANKYIISP TYPAE €Ki Katap OOJbII OpHAJIaCa/Ibl.

2. Jlunup Mosekynaigapsl ruApoduial xKarbIMeH MeMOpaHaHBIH ChIPThIHA, THAPO(OOTHI
YKarbIMEH OHBIH 1LI1HE Kapail OaFrbITTaJIbIN OpHAIacabl.

3. MeMOpaHaHblH €Ki KaTap OpHajackaH (OCQOIMMUA  MOJIEKYJAIAPbIHBIH MOJSPIIbI
TONTapblHA aKybl3 MOJIEKYJAJlapbl €Ki KaFblHAH >KAaOBICBHIII OpHAajacaJbl, OCHIHBIH €CCOIHEH
MeMOpaHaja MUITIIITIK, MEXaHUKAJBIK acepiepre OepiKTUIIK, TOMEHr1 OeTTIK Kepily KacueTi
rmanga 0oamsl.

4. Op KartapAarbl JIMIUA MOJIEKYJIAChIHBIH Y3bIHIBIFBl IIaMaMeH 3 HM, al aKybl3
KaOaThIHBIH KaJBIHJABIFEI | HM JIen ayblHCa, OHJA

M~3+4um

kKacylia MeMOpaHAChIHBIH KAIBIHABIFBI 8 HM TEH
Oomampl. Op aKybl3 MosekynackiHa  75-90
dbochomunua MOJIEKylIachl COUKec Kelei.

1972 x. Cunrep xoHe HukonbcoH
YCBIHFaH OUOJIOTHSIIBIK MEMOpaHAHBIH «CYHBIK-
MO3aMKaIbl» MOJIETIHIH epeKIIeTIKTEepi:

1. Byn mogenre coiikec MeMOpaHAHBIH
HETI31H €Kl KabarTaH TypaThiH (ochOoTUIuaATED
MOJIEKYJTachlHA  KUBICTBIPBUIBIIT  OpHAaJacKaH
aKysI3gap Kypanael. OpHanacybiHa OaiJIaHBICTHI
aKybI3mapabl  OeTki  KabaTta  OpHaNacKaH

(mepudepusinplK)  KoHe ~ OaThim  HE  Tecim
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OpHaJIaCKaH (MHTErpaJiIbl) e Oosei.

1- nmunuaTepain Koc KabaTel

2— JTUIKJT MOJIEKYIaChl

2a-ruapodo0Tsl Oeutiri, 20-Tuapoduisai 6eiri

3-MeMOpaHaHbI TECIIl OTKEH UHTETPaJIAbl aKybI3

4-memOpaHaHbIH OipKarpiMeH OaillaHbIC-KaH aKybI3/1ap

5- aKybI31apMeH MeMOpaHaHbIH ChIPTKBI JKarblH/1a OaliIaHbICKaH KOMIPCYJIbl KOChUIBICTAP
6- TMOUATIK KOC KaOaTThIH OpTANIBIK THAPO(GOOTH Geiri

2. OU3HOJOTHSIBIK KaJBIIITHI JKaFAaia JUIMUATED CYHBIK arperaTThlK Kyhae Ooapbl,
MYHBI  (hoconmumuATep TEHI3IMEH, an aKybI3JAapAbl COJ TEHI3JAeri KaIKbII KYPreH My3IapMeH
CaJIICTBIpYFa 00abI.

3. «CyifbIK-MO3alKa by MOJENIIH TJIENIIT1 COJ, XKYPTi3UIreH 3epTTeyiep, XUMHUSIIBIK
Tangayiap akybl3ap MEeH JMIUATEp apa KaTHACBIHBIH op MeMOpaHaaa op Typii OOJaThbIHBIFbIH
KOPCETTi.

Musnuaal MemOpaHajga akybl3gap — JMnuATepaeH 2.5 ece kem Oosica, SPUTPOLIUTE
KepiCiHIe aKybI3Jap JUMHUATEH 2.5 ece a3 0oiajbl.

«byTepOpoaThIK» MOAEab OOWBIHIIA aKybI3Jap JKOHE JIMIUATEP apa KaTbIHACHIHBIH CaHbI
KybIKTaI Oipaelt Oosry kepek. bronorusnsik MemOpaHanap JTUIUATEP KOHE aKybI3gapnaaH Oacka
XUMUSJIBIK KOCBUIBICTAp KOHE 3aTTapAaH (TIIMKOIUTTEP, TIUMKOMPOTEHITED JKHE T.0.) Typabl.

XKacyma amblK TepMOIMHAMUKAIBIK JXyHe OOJFaHIBIKTAaH, 0N ©3iH KOpIIaFaH OpTaMeH
YHEMI 3aT, 3HEprus >kKoHe aKmapaT ajamacajbl. MyHaail anMacy xacylanapablH MeMOpaHa apKblIbl
OpTYpIIi 3aTTap bl OTKI3Y KaOlIeTi Heri3iHAe MyMKIH OO Ibl.

buronorusnbik MeMOpaHa apKblIbl )KYPETIH TYpJIl ajaMacy Here OaiaaHbICThl Kypei?

MeMOpaHa apKpUTbl YHEMI 3aT, JHEPrusl >KOHE aKmapar ajaMacybl, OHBIH  OTKI3TIIITIK
KaOlJIeTiHIH apKachIH/Ia iCKe acabl.

bromeMOpana apKpUIbl 3aT  TachIMAIAayAblH apKacklHAA JKacylana KaHmal esrepicrep
6omazs1?

1. MetabonaukansIK yaepicTep Kypei.

2. buomnoreHnMangapbl OHAIPIIEII.

3. XKyiike MIynbCcTaphl Tapajiaibl.

CoHIBIKTaH OMOJOTHSIIBIK MEMOpaHa apKblbl 3aTThIH TaChIMAIIaHYbl — JKaCYIIaHBIH eMIp
CYPYIHIH HETi3T1 mapThl OOJBIN TaObLIA b

XKacyma mMeMOpaHachIHBIH OTKI3TILITITIH  3€pTTEY/iH MEAMLMHA >XKoHE (apManus YIIiH
TEOPHUSIIBIK JKOHE TKIPUOETIK MaHbI3bI:

1. buomemOpaHa apKbUIbl 3aT TachIMaJJAyIblH OY3bUIYBl op TYpJi MNaTOJOTHUSIIBIK
e3repicTep TyIbIpajbl.

2. Aypy kecemiH emjaey - JOpiHIH >Kacylla MeMOpaHachl apKbUIbl ©TyiHE TiKelen
0ailTaHBICThI, COHABIKTAH JOPUTIK 3aTTHIH €MIIK dcepl MeMOpaHaHBIH Kajlail ©TKI3ylHE TiKeJeu
OaiiiaHbICTBl OOJIAMbI.

3. ®apMakoJOTHSUIBIK  JOPUIIK 3aTTapAblH  €MJIIK JCepiH TONBIK Maiifjalany YIIiH
)KacylIaHbIH cay >KoHe KaObIHY Ke31H/er1 OTIMALIIriH 01Ty KepekK.

buonorusuiblk  MeMmOpaHanap apKbUIbl 3aTTap/blH TachIMalJaHybl HEri3ri ekl Typre
OeIiHeIl: CenKoc KoHe OeICceH .

Cenkoc TachIMaNIayAbIH €PEKIIEIT:

1. Cenkoc TacbMaiiay CHIPTTAaH DSHEPrusi KOPbIH mNaiganaHOaif, Tex Oenrimi Oip
allbIpMaIbUIBIK  (MOJIIEPIIK, OJEKTPJIK, TpaBUTALMSUIBIK JoHEe T.0. TpagueHT) Ke3lHJe
KUHAKTAJIFaH SHEPTUs €CCOIHEH KYpe/l.

2. Cenkoc TaceiManigay ['mO0C SHEPTUICHIH a3alTyFa ajiblll KeJie/ll, COHIBIKTaH Oy yaepic
o3 Ocrinme, 6oc AT® sHEpPrusceIH Xymcamail Kypemi.
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Ceaxoc TacsiMaAayabIH TYpJepi: nuddys3us; cysimc (GuibTpaius); ocMoc.

Cenkoc TaceManiay

A 4

OCMOC Kapanaiibim JKEHIJIIETIre CY3i e
mhdy3us H
Ko3zranmainsr Kozranmaii-
Jlumnn kaba- Jlvnupg kabaThIH- AKybI3 TACHINAN- B CaCEIMAt-
TBI aPKbUIBI JIaFbl caHsIay caHjay JAFBIII NAFBILI
TackIManaay ApPKBLIBI Bl

Juddy3us nen 3arrapIblH 63 €pKIMEH MOJIIepl Kol OpTalaH Melepl a3 opTara Kapai
TachIMaJIIaHybIH aiiTagel. Jlunmua Owmkabatel apkpuibl Au(Qy3us KyObUIBICHI MeMOpaHaJarsl
MOJIIEePUTIK albIPMAIIbUIBIK €Ce0IHCH KYPE/I.

Huddy3usapiH MeMOpaHa OTKI3TIIITITIHE TOYeIIUIIr:

1. MemOpana KabaThl  JKyKa JKOHE  3aTTap JUIMATTE  JKbUIAAM €pIreH CaiblH
MeMOpaHaHBIH OTKI3TIITIK KOA((GUIEHTI >KOFapbl 00JIa/bI.

2. Jlunuarepae KakChl €PUTIH MOJSAPIBI eMec 3arTap (OpraHMKaIbIK Mail KbIIIKBUIIAPHI,
3¢dup 1.6.) MeMOpaHa apKbUIBI JKAaKChl OTE/1, ajl JUMUJ OMKA0aThl apKbLIbl MOJSPIIBI Cya epiriil
3arTap (Ty3Aap, KaHBIT, AaMUHKBIIIKBUIIAP, COUPTTEP T.0.) HAmap eTei.

3. MemOpaHagarel  aKybI3 >KOHE JIMIHJ CaHJAylapbhl apKbUIBl —JIAMUATEPIE €piIMEeHTiH
3aTTap JKOHE CyJa epiriil THApaTTaIFad HOHAAp (Cy MOJIeKyIalapblMeH KOpIIAIFaH) ©Te ajajbl.

4. Maiinpl epiTHEHTIH 3aTTap *KoHE MOHJAp YIIIH MeMOpaHa MOJIEKYJaJbIK TOPJAbIH POJIiH
atkapansl. COHABIKTaH MOJEKyNaJapJblH OJIIeMl YIKeH OoNfaH calblH, CON 3aT VIIIH
MeMOpaHaHbIH OTY Adpexeci ToMeH Oonazsl. Juddy3usHbIH Typaepi:

Kapanaiivim 1udgy3us - gen 3attapAblH 3 €pKIMEH MeIIIepi Kol OpTaJaH a3 opTara
Kapail TachIMaJaHy YIAEpiCiH alTajbl.

Keninnerinren nuddy3uss TacsManIarell  MOJEKyIalapAblH KAThICYbIMEH (Kamui
MOHBIHBIH TAaCHIMAJIaFBIIIBI - BATMHOMUIIMH MOJICKYJIAChI) KYPEi.

Keningerinrex nudpy3usiHbIH epeKIIeTiKTepi:

e TachIManAarbIIITHIH KATCYBIMEH 3aTTapIbIH TaChIMAIIAHYBI JJIFICKaiIa Te3 KYpei;

o Keningerinren nuddy3ust KaHbIFy KaOiIeTiHe ve 00aapl: MEMOpaHAHBIH O1p JKaFbIHBIH
MOJIIIEPIH YJIFAaUTKaH Ke3/1€ 3aTThIH THIFBI3ABIFBI Oenrije Olp mamara, SFHH TachIMaJIaFbIIITHIH
OapIIbIK MoJIeKyIanapsl 60c OomMaraHFa JAeiiH ecel;

o Keninperinren muddy3usga op TYpil 3aTTap TachIMaJIaHFaH Ke3/le TaChIMaJlIaHAThIH
3aTTapAblH 0aKTamacThIFBl OalKamaael. Op TYpPJi 3aTTap[bl TackIMalIay Iopexeci ae op Typdi
0oJajpl, MBICAJIBI: KAHT TIIFOKO3achl (PpyKTO3aFra, aln (PpyKTo3a KCuito3ara, ajl KCHJI03a apabruHO3ara
KaparaH/ia KeHIJ TachIMaJlJaHa/Ibl.

o Keninperiren auddy3ustHbI TEXKEUTIH 3aTTap Ja OOJaAbl, OJap TaChIMaJIaFbIII
MOJIEKYJTaCBIMEH KOCBUIBII, TyTac KeUIeH Kypaiapl. Mpicaibl, (IOPUA3UH KAHTTHIH OHOOTHSITBIK
MeMOpaHa MPKbUIbI HybIH TEXeHi;

o Keningerinren nuddy3usHbIH Tarsl O0ip Typi MeMOpaHara KeJJIeHeH OarbITTa, OenTiii
Oip opbeIHAapFa OEKITLIIN OpHAJIACKAH aKybl3 TaCHIMAIIAFBIINITAP aPKBLIBI 3aT TachIMaAay OOJIBII
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TaObuTanbl. byn karnmalima TachIMayiaHy TachIMaJJarbIII-MOJIEKyanapIblH 3aTThl Oip OipiHe
KETKi3y apKbUIbI 1CKE acajbl.
Kopbiteiazbel: COHbIMEH KeWOip 3aTTapiAblH KeMeriMeH MeMOpaHa  apKbUIbl —3aTTapjbl
TackIMaNIZIayAbl peTTeyre 6oaibl.
Cysinic  (dunpTpaums) gem cy  MOJEKyJaJapblHbIH  THUAPOCTATUKAIBIK — KBICBIM
albIpPMaIIbUIBIFBl  9CEpiHEH  MeMOpaHa calyiaysl (TOpa) apKbUIbl TAachIMAJIaHYbIH alTaibl.
A¥3afarel CyIbIH KaH TaMbIpJapbIHBIH KaObIpFajapbl apKpUIbl OTYIHIE CY3LIIC KYOBUIBICHIHBIH
aTKapaThlH KbI3METI YIIKeH, COHBIH apKachlHAa KeHOip MaTOJOTHSIBIK e3repic Ke3iHae Cy3LTiCTiH
VIFAIOBIHAH JIeHEe OeTi iciHe/].
OcMmoc — epireH 3arTapAarbl Cy MOJICKYJIApPBIHBIH JKapThUIail ©TKI3rim MeMmOpaHa apKbLIbl
MeJIlIepi a3 opTrajaH Kell opTara TachbIMalJIaHybIH alTajabl. byl TaceiManiaynbl icke achlpaTblH
KYIITI OCMOCTBIK KBICBIM JIeN aTaipl. OCMOCTBIH KONTETeH OHONOTHUSIIBIK KYOBUTBICTap YIIiH
YJKEH MaHbI3bl O0ap. MpIcaiibl, TUIIOTOHABI EPTIHAUIEPAETI APUTPOIMUTTEP/IIH T'€MOJIU3i  OCHI
KYOBUIBIC ce0eOiHeH OPBIH alajbl.
. MiuniocTpanusijibIK MaTepuaJ: Ipe3eHTanus
. 9neduer:
e Herisri:
Kosanesa JI.B. Meaununckast Ouodusuka: yuaed. mocodue.- Anmatel: AKHYP, 2016. - 324 c.
2. Pemm3zoB A.H.Menununackas u Onosiornyeckas Gu3mka. - 2-e u3fl., ucIp. u nepepad.- M.:
I'S0OTAP - Menmua, 2016. - 656 c.
Kycaunosa K.T. Menununansik 6nodusuka: oKy Kypaibl.- Aamarel: AKHYP, 2016. - 238 Ger.
4. Owusuka u 6uodpusuka: yueOHuk/B.@. Autonos, E.K. Kosnosa, A.M YepHnsii.- 2-¢ u3a., ucmp.
u pom.- M.: IDOTAP-Menua, 2014.- 472c.

5. Kovaleva, L. Educational handout on medical biophysics: textbook / L. Kovaleva.- Karagand :
Aknur press, 2016. - 146p.

6. Menununansik 6nodusuka: oKy Kypaisl / K. XK. Kynabaes [x. 0.].- OKM®A oky-o/icT. KeHeci
HIemiMIMEH Oachll MIbIFapyFa YChIHBL. - AnMaTsl: OBepo, 2014. - 192 Ger. c.

7. buodwusuka (xa3.): Oxy kypansl/ Tyney6aes XK.C.- Anmatsl: TOO Dsepo, 2024.-248 6.

8. Uymmnosckux B.P., Kammera XK. A. [IpakTukym 1o MeaunuHCKoN onodusuke. YueOHOS
nocobue.- UIT"AKHYP", 2023

9. AmubaeB b.M., AnmabaeBa H.M., AbupoBa M.A. buoduzuka. 1-6eim. (MeTUITIHATBIK
KOFapbl OKY OpbIHAapbIHa apHaiFaH). OKy oxicremenik Kypan.- UIT "AKHY¥P", 2023

10. baiinynnaesa [I'.E., HypmaranGeroa M.O., bomanoBa A.O. buodusuka. 2-0emim.
(MenuIUHAIBIK XKOFaphbl OKY OpbIHAapbiHa apHanFaH). O9K.- UIT "AKHYP", 2023
e Kocheimina:

1. Yygunorckux B.P., Kammesa JK.A. TectoBblie 3aaHus Mo MEIUITMHCKONW OMOIOTHYECKOM
¢uzuke: yued. mocobue.- M3 PK; Men. yu-T Acrana. - Kaparanaa: UI1 N3a-Bo "Axnyp", 2013.

2. Kammera JK.A. MenunuHamsIK On0opU3NKa IIOHIHE apHAJIFaH TECTUTIK TallChipMaiap: OKy KYpaibl
— Kaparanzs! : )KK «Axayp», 2013x

3. K. K.Kynat6aes, K. K. A6apaxmanoBa, M.A.MaxambeToBa, A.H.Ce3aeik «®Pusnkay AaMaThl-
«9Bepox» 2016 x
e DJEeKTpOHb OachUIBIMAAP:

1. XKarkan6aes XK. K. buonorususik ¢puznka. JlabopaTopusibIK-TIPaKTHKAIBIK cabaKTap.
TexHonorusmap TecT-peHTHHT Xyienep. — Anmartsl: «9Bepo» 2020x. -360 6.
https://elib.kz/ru/search/read_book/590/

2. MemuuuHaibIK OMopHU3UKa MEH MeJITeXHUKanap OOMbIHIIA JJAOOPATOPUSUIBIK MPaKTUKYyM. OKy
kypaibsl./ Y.A.baitzak, K.JK.Kyna6aes. — Anmatsr: «9Bepo» 2020x. -304 0.
https://elib.kz/ru/search/read_book/51/
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3. K.K. Kymabaes, XK.JK. AGapaxmanoBa, M.A. MaxamberoBa, A.H. Ce131b1K. MeTUIIMHAIIBIK
o6uoduszuka «@apmanus» MaMaHAbIFbl CTYJCHTTEPIHE apHAIFAH OKY Kypaibl AMaTtsl; DBepo,
2020 k. 212 6. https://elib.kz/ru/search/read book/309/

4. KoriuyoekoB b.K., AiitkenoBa A.A., bykees C., baimaramberosa ['.I'. MeaunuHambIK )KoHE
OMOJOTHSUTBIK (pr3MKa HETi3Aepi: OKY Kihpaibl/ — «9Bepo» Ocmackl, Anmarsl: 2020. — 292 6.
https://elib.kz/ru/search/read_book/866/

5. KosaneBa. Menununckas 6nodusuka: yueoHoe nmocoowue (2-oe uzganue) — Anmatsr: W11

«M3nareasctBo AKHYPy». — 2019. — 324 chttps://aknurpress.kz/reader/web/1340
6. Uynunosckux B.P., Kamuesa JK.A. JlabopaTOopHBIN TPaKTUKYM MOAUCIUIIINHE «MenunmuHCcKast
ouoduzukay: Yuedbnoe nocodue. — Kaparanna: NI «M3narensctBo AKHYP», — 2019. — 174 c.
https://aknurpress.kz/reader/web/2971

. Bakbuiay cypakrapsl (Feedback kepi 6aiitanbichr):

. MemOpaHablH KaJbINThl KYWHiHIH €3repyiHe TUTI3eTiH ocepaepai TyCiHaip?

. BuonorusuIbIKk MeMOpaHaHBIH HETi3T1 KbI3METi Heye?

. MeMOpaHaHbIH JUMUATTIK OOMIT1HIH KaJbIHIBIFBIH KaJlall aHbIKTAN b7

. Cenkoc TachIMalIayIbIH SPEKIILTIr Hete?

. Cizgep cenkoc TachIMaIaHy IbIH KaHaal TypiepiH Oinecizuep

O D W~ &

Ne 2  Jlapic

1. Jopic TakbIpbiObl: MOHIAPABIH TacbIMAJIaHYbl. APHAAarbl 3aTTapPAbIH TAChIMAJIIAHYBI.
Buosorusiibik MeMOpaHaJiap apKbLIbl 0eJICeH/Ii TACBIMAJIaHY.

2. Jlopic Mmakcarbl: CryneHTrepre OHMOJOTMSIBIK MeMOpaHa apKbUIbl — MOHAApPABIH  OericeH i
TachIMAIIAHYbIH TYCIHIIPY.

3. lapic Te3ucrepi:

Besicenni TachiMasigay aen 3artap/abl MeJIIepl a3 opTalaH Kell OpTara Kapail, SFHU 3JIeKTPIIiK
MTOTEHIIAAJIBI a3 OPTaJaH KeIl opTara Kapai, HeMece 3JIEKTPOXUMUSIIBIK TIOTEHIAAIBI |11 a3 OpTallaH
IIEKTPOXUMHUSUIBIK TOTEHIMANBI [12 KOIT OpTara TaChIMaJLAayabl araiabl. MyHai TackiManiay xyie
SHEPIHUsACHl eceOlHEH KYpel.

MembpaHa apKbUIbl 3aT TachIMaJI 1Ay

Cenroc Eencenmi
Z =g = g
o > r >
Pl = g My = Ha Pl = o Iy = Ha
+ - + -
AT AT =0

bencenni TackiManaayapl CUNIATTAUTHIH IaMaliap:

1. 3artapapiH XUMHSAJIBLIK NMOTEHIIHAJIBI JIeT - COJl 3aTTHIH CaH JKarblHAaH Olp MOJIiHE
coiikec keneTiH ['mOOC »HEeprusichiHa TEH IIaMaHbl aTalbl.

2. 3aTTapiblH JIEKTPOXMMHUSUIBIK MOTEHUHAJbI JIeTl JJICKTP OpICIHAE  OpHAaJacKaH
3aTThIH CaH jKaFbIHaH Oip MOJIiHE CoiiKec KeneTiH ['mO0c SHeprusichiHA TEH MIaMaHbl alTabl.

Beacenni Taceimanaay Oys1 ['u60c sHEprusicbIHbIH 6CyiMEH KYpeTiH yaepic. On e30eTiMeH
xype anMaiiibl, Tek AT® ruaponusi yaepiciMeH Oipre xypei.

MemOpaHa apKbUTbI O€TICEH/T1 TachIMaJIIayAbIH MaHbI3bI 30p. bercenai TackiMangay apKblIbl
ar3aja eMIpIIK YAepiCTepiH XYpYyiH KamMTaMachl3 €TETiH MOJIIEePIK, SIEKTPIiK MOTeHIuaIIap,
KBICBIM JKOHE T.0. allbIpMalIbUIBIKTAp Takiaa 001abl.

TepmoauHaMuka TYpPFBICHIHAH KaparaHaa OeJICeH]l TachIMalay ar3aHbl TEHe-TeHIIK eMec



https://elib.kz/ru/search/read_book/866/
https://aknurpress.kz/reader/web/1340
https://aknurpress.kz/reader/web/2971
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«OHTYCTiK KasakcTaH meanumHa akanemMusicb» AK AO «HOrHo-KasaxcTaHCcKas MeAUUUHCKAasT akanemMmus»
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KYHJIe ycTan Typajbl, ajl TeTe-TeH 1K aF3aHbIH OJIIMIHE aJbIIl KeJIeIl.

buonorusutbik MemOpaHa apKbUIbI 3aTTapiblH OCJICeHl TachIMAAaHybl ajFall peT Oaka
Tepici apKbUIBl HATPUH MOHIAPBIHBIH TACIMAIIJIAHY MBICAJIBI Y CCHHT TOXKIPUOECIHIE TOIIEIICHII.

YCCHHITBIH ToXipuOeNniK KaMepachl PHHrepiH KalbIIThl €pTiHAICIMEH TONTHIPHUIFaH
KoHe OakaHBIH Tepici apKbLIbl ekire OesmiHreH. OHBIH CHIPTKBI (MYKO3/bI) O€TI KaMepaHbIH COJ
Oeuirine, ai imKi (cepo3abl) O0eTi KamepaHbIH OH OeJliriHe Kapail OpHAThUIFaH.

Toxpube ke3inge 6aka Tepici apKbUIbI COJJIAH OHFA Kapai, SFHM TEPIHIH ChIPKbI OCTIHECH
OHBIH 1IIKI OeTiHe Kapail OarbITTanFaH Jewpr )KOHE COJIIAH OHFA Kapail, sSFHM IMIKi OETTEeH CBIPTKBI
OeTKe Kapai OarbITTaIFaH Jimki HATPUM MOHBIHBIH €K1 aFbIChl OaliKasiajbl.

TackiManiay HOTHXKECIHIC OpTaHbI OO TYpPFaH Tepi OETIHAE Qimci—Peupr~100 MB moreHIman
aBIPBIMBI akiaa 001a bl (TEpiHiH CHIPTKBI OETIMEH CaJBICTBIPFaH/Ia, iIKe OeTi OH Oosazbl).

Ocpl maptrap OpbIHIAIFaHaa, erep 0aka Tepic apKbLIbl TaChIMAIAaHFAH HATPUH MOHIAPHI
Yccunar-Teopenna TEHIEYiHE COHKEC TEK CEJIKOC TachIMaIaHYMEH aHBIKTATFAHAA Jeppr=dJimxi
MeMOpaHa apKbUIbl KOPBITKBI arblH HeNre TeH Oonysl Tuic eni. bipak, Toxpube kesinae, Tepi
apKBUIBI TOK TEPiHIH CBHIPTKBI OSTTEH imIKi OeTiHe Kapail eTeTiHIIrT aHBIKTANIbl. SFHu Oencenmi
TachIMAJIZIAaHy OPBIH aJaJibl.

Y CCUHTTBIH TOXKIpUOETIK Kamepachl.

-.7
BIEKTR OO BMEKTRC

Eawa repici A4 A /

mA

Tom xesi

3eprTeynep OUMONOTHUSIIBIK MeMOpaHaiapAa HMOHIBI COPFBIMITAPIAbIH (HacocTap) OONaTHIHBIH
kepceTTi. Omap AT® wmosekynanapblHbIH THUIPOJIW31 Ke3iHAe OesiHeTiH 00c »Heprus eceOliHeH
KYMBIC icTeiiai (TomTackaH (MHTErpalibl) aKybI3ZapIblH apHaAibl Kyileci HeMece TachIMalIayIlibl
AT®-az3mn).
bencenni TaceiMan AT® KbIIKBUIBI bIIBIPaybIHAH OOTIHI€H YHEPTHSIMEH KAMTaMachl3 eTiTe 1.
1. Erep taceimangay kesinge AT® biapipay KyaThl NaiaanaHblica, OHbL |- GesceHl TackiMan Aei.
2. Erep TaceimManiay Ke3iHJe MOJIIEPIIiK albIpMaIIbIIbIKKa Kapchl 06acka OTiM jKaTKaH 3aTTapablH
KyaTbIH TIaiiJaJlaHbLIca, OHBI 2- OCJICeH/ I TaChIMaJ IeH/I.
AKYBI3IBIH TachIMaIIaHYbIH KaMTaMachl3 €TETiH apHaiibl TackiMangaymbiiap: K+- Na+ -
AT®d-aza, Cat+ - AT®-a3a, H+- AT®-aza
1) Kanuii-natpuii noHnblk Taptkbimbl (K+- Nat - AT®d-aza) AT® wmosekynackl THAPOJIH3I
Ke3iHJe OeiHeTIH 3Heprus eceOiHeH acylla illiHe 2 KaJuid, ajd ChIpThIHA 3 HAaTpUW HOHBIH
TachIMaJIalipl (IIUTOIUIA3MANBIK MeMOpaHanap/sl). Ockuiaiiina xacymana (Gpu3noIOTHUSIBIK
YJIKEH MOHI 0ap, jKacylla apachlHJIaFbl OPTAMEH cajbICTapFaHa MOJIIIepi KOoFapbl 0OJIATHIH
KaJIui HOHJAphI )KOHE MOJIIIepi TOMEH HaTpUi MOHIApHI Maiiia 60m1aib.
2) Kampimit nonaslk TapTkeimbl (Ca2+-AT®daza) - 6ip moab ATda3zaHblH THAPONIH3I Ke3iHIe
MeMOpaHa apkbutbl Ca2+ HMOHBIHBIH 2 MOJIH MeJIiepi a3 alMakTaH Ker aiiMakka
TachIMaIaapl. byl akybl3 KaHKa CYHEK JKOHE JKYPEK OVJIIIBIKETTEpPiHIH, COHBIMEH Karap
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APUTPOIMTTEPIIH JKOHE OacKa j)kacyma MeMOpaHaIapbhIHBIH CApKO3ILIa3MaJIbIK PETUKYTYMHBIH
KypaMbIHa Kipei.

3) Ilporouasik nouasik (H+- AT®aza) TapTKbI HEMECE MPOTOHIBIK MOMIIA, MEMOpPaHaHBIH €Ki
OeTiHAEri OHINA >KOFapbl €MeC OpPTYPJi CyTeri HMOHBIHBIH SJICKTPOXUMHSIIBIK ITOTCHIIUAIIBI
MeMOpaHa apKbUIbl MPOTOHIAPABI OCNICeH I TachMalayabl aTkapanbsl. AT®-TiH Oip MOMiHIH
ruaponu3i H+ komiMri eki MoJiHIH TachIMalIaHybIMEH KYpe/i, HoTHxKeciHae MemOpanaga ApH
TY31UIe /.

MembOpana apkbUTBl OJICEH[I TachIMaJaylbl KaMTaMachl3 €TETiH JJIEKTPOTEHIl HOHJIBIK

COPFBIIITAP/IBIH TYpJIEpi:

1 2 3

et A 208" A ZHY
/ \ \ AT aza
AT aza AT aza
1111
B2 A N

ATE  ATD ATE  AD ATE  AD

CRIPT,

Cypert. AT®—-a3ameH TachIMalIaHATBIH MOHAAP/IBIH OCJICEH I TaChIMAJTaHYHI.
4. NnmocTpanusiyibIK MAaTePUAJL: IIPe3eHTalus
S. Oneduer:
e Herisri:
. Kopanesa JI.B. Meaununckas Ouodusnka: yued. nocodue.- Anmatel: AKHYP, 2016.
2. PemuzoB A.H.MenunuHckas u onosorundeckas Gpusuka. - 2-¢ u3jl., ucup. u nepepad.- M.:
I'DOTAP - Meaua, 2016. - 656 c.
. Kycaunosa K.T. Menuuunansik 6nodusuka: oky Kypainsl.- Anmarel: AKHYP, 2016. - 238 Oer.
4. ®usuka u 6uodpusuka: yueOnuk/B.®. Antonos, E.K. Koznosa, A.M YepHsi.- 2-¢ U3., UCp. U
nomn.- M.: TDOTAP-Menua, 2014.- 472c¢.
5. Kovaleva, L. Educational handout on medical biophysics: textbook / L. Kovaleva.- Karagand :
Aknur press, 2016. - 146p.
6. Menununansik Onodusuka: oKy Kypainsl / K. XK. Kynabaes [xk. 6.].- OKM®A oky-omicT. KeHeci
HIemiMIMeH Oachll IIbIFapyFa YChIHIBL. - AnMaTel: OBepo, 2014. - 192 Ger. c.
7. buodusuka (kaz.): Oy kypansl/ Tyney6aeB XK.C.- Anmatsri: TOO 3OBepo, 2024.-248 0.
8. Uymmuuosckux B.P., Kaimmesa XK. A. [IpakTukym mo meaunuHacKol Onodusuke. YueOHOE
nocobue.- UIT"AKHYP", 2023
9. AnubGaeB b.M., Ainmabaea H.M., A6upoa M.A. buodwusuka. 1-6emim. (MeIUITUHATIBIK HKOFAPBI
OKY OpbIHAapbIHa apHaiFaH). OKy axicremenik Kypan.- UIT "AKHYP", 2023
10.  baiimymnaeBa I'.E., HypmaranGeroBa M.O., bomanoBa A.O. buodmsuka. 2-6emim. OKy
onicremenik kypair.- UIT"AKHYP", 2023
e Kocreimina:
1. Yymunosckux B.P., KaimeBa XK.A. TecTtoBble 3amaHusi MO MEIUIIMHCKON OHMOIOTHYECKOM
¢uznke: yue0. nocodbue.- M3 PK; Men. yu-T Acrana. - Kaparanga: UI1 M3a-Bo "Axnyp", 2013.
2. KammeBa K.A. Memunuuanblk OnodH3MKa TOHIHE apHAJIFaH TECTUTIK TarchIpMajiap: OKY
kypaiel — Kaparanas! : )KK «Akayp», 2013x
3. K. K.Kyna6ae, XX.)K.A0apaxmanoBa, M.A.MaxambeToBa, A.H.Ce3apik «®Pusnkay AJMaThI-
«9Bepo» 2016 x
e DIIeKTpOH/bI 0achUIBIMAD:

-

w
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1. Karkan6aeB XK.JK. buonorusuibik pusuka. JJabopaTopusuibIK-NpaKTHKAIBIK cabakTap.
TexHonorusnap TecT-peHTHHT Xyienep. — Anmatsl: «9Bepo» 2020x. -360 6.
https://elib.kz/ru/search/read_book/590/

2. MenunuHanbK 6nodu3rKa MEH METEXHUKANAp OOMBIHIIA Ta00paTOPHUSIBIK MPaKTUKYM. OKy
kypanbl./ Y.A.baiizak, K. K. Kyna6aes. — Anmatsr: «9Bepo» 2020xk. -304 0.
https://elib.kz/ru/search/read_book/51/

3. K.K. Kyna6aes, XX.)K. AoapaxmanoBa, M.A. MaxamGetoBa, A.H. Ce13apiK. MeauimHambiK
ouodusuka «Papmanus» MaMaHAbIFbl CTYJCHTTEPIHE apHAJIFaH OKY Kypasibl AJIMaTel; DBEpo,
2020 k. 212 6. https://elib.kz/ru/search/read book/309/

4. KoituybekoB b.K., AlitkeHoBa A.A., bykees C., banmaram6erosa ['.I'. MeaumnuHabIK KoHE
OHOJIOrUSUIIBIK (PHM3HKA HETI3/Iepi: OKY KIhpalibl/ — «9Bepo» Ocnackl, Anmatel: 2020. — 292 6.
https://elib.kz/ru/search/read book/866/

5. Kosanesa. Menununckas 6uodusuka: yuedHoe nocodue (2-oe uzganue) — Anmatsi: UIT
«M3matensctBo AKHYPy». — 2019. — 324 chttps://aknurpress.kz/reader/web/1340

6. Uymunosckux B.P., Kanuesa JK.A. JIaGopaTopHBIii TPaKTUKYM MO AUCUUILINHE «MeauinHcKast
onodusukay: Yueonoe nocodbue. — Kaparanna: UI1 «M3marenscteo AKHYP», —2019. — 174 c.
https://aknurpress.kz/reader/web/2971

6. bakbuiay cypakrapsbl (Feedback kepi 6aiinanbichbl):

1. bencenai TacbIManagaHyAbIH MEXaHH3MI KaHal?
2. berceHi TachIMaIIaHy IbIH KaH/Ial Typiiepid Oinecizaep?

Ne 3 Jlapic

1. TakpIpbIObI: DJ1eKTPIAIK KO3y Typasbl TYCiHIK. THIHBIIITHIK 7KJHE dJpPeKeT MOTEHIHAJIBI JKIHe
0JIAP/IBIH MOJIEKYJISAPJIBIK MeXaHU3M/Iepi.
2. Makcarbl: CTyneHTTepre TITIpKEHIC SCEpiHEH KO3YyIbIH Maiga OOJyblH, THIHBIIITHIK KOHE
OpeKeT MOTEHIINAIIbI )KOHE OJIap/IbIH MOJIEKYIISAPJIBIK MEXaHU3MIH TYCIHIIpY.
3. JIapic Te3ucrepi:

BuosnexTpiaik norenuman 6y — yiamnana, Tipi aF3a xacylanapblHaa naiiia 601aTelH XKoHe
KO3Y MEH TeXeJIy/i1H MaHbI3/Ibl KYpayIIbIChl OOJIBIN TaOBLIATHIH YEPIC.

A¥3aHbIH TIPLIUNK KbI3METIHIH OaplbIK yAepicTepi kacyllaja, yimnajaa 3JIeKTp KO3Fayllbl
KYILIHIH, SFHU DJIEKTPJIIK MOTCHIIMAJIIBIH TMaii1a 00JYBIMEH KYPE/Ii.

bruonoTeHuuan el mamMackl JKacyllaHbIH (DU3HONOTHSIBIK KYHIHE JKOHE  OHJIAFbl
METOOOJUKAIIBIK YAepicTepre Tikelel OalIaHbICTBHl OOJFAHABIKTaH, OJ  KACYIIAHBIH KaJbIITHI
’KOHE MaTaJOrMsIIBIK KYHIH/IET1 e3repiCTepAiH ce3iMTall )KOHE JIJI KOPCeTKII OOJIBIT TaObLIa bl

buonorenninan mem, ar3aHBIH €Kl HYKTECIHIH apajbIFbIHAAFbl  HEMECce IKacyla
MeMOpaHaChIHbIH 1IIKI >KOHE CBIPTKbI OpTajapbl apajbIFbIHAAFbl  MOTCHUUANJAp aHBIPHIMBIH
alTanml.

bronoTeHnnan THIHBIIUTBIK KOHE dPeKeT MOTSHIIHUANbI JIen OeiHe 1l

1. ToIHBITBIK TOTSHITHATBI JIeN (PU3MOJIOTHSIIBIK KO30aFaH KyiHaeri MeMOpaHaHbIH 1K1
’OHE CBHIPTKBI OpTaaphl apajbiFbIHIAFbl MOTEHIMA AaHbIPBIMBIH Al Ta bl

2. OpeKeT TOTEHITHANBI - Jen (U3NOJIOTHIIBIK KO3FaH KyHaeri MeMOpaHaHBIH 1IIKI KOHE
CBIPTKBI OpTajapbl apalbIFbIHIAFbl TOTEHIMAT albIPBIMBIH alTa bl

buonorennmanapiH maiga 0oy MeXaHW3MIHE Kapaid OemiHy TypJepi: audQ@y3usuibK;
(azanbiK; MeMOpaHabIK.

1. Iuddy3usiablKk NOTEHUHAJT €Ki Typii CyYHBIK OpTaHbl 0ejin TypFaH IIeKapaJarsl
VMOHJAPbIH KO3FAJFBIIITHIFBIHBIH 9p TYPJl OOJybIHaH maia 0oJasbl.

Ty3 KBIIKBUTBI €PTIHAICI KYWBIIFaH, CaHIayibl (TIopaibl) 0ereT apKbUIbl OOJIIHTEeH  BIABIC
OepiireH.



https://elib.kz/ru/search/read_book/866/
https://aknurpress.kz/reader/web/1340
https://aknurpress.kz/reader/web/2971
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blapicThIH cot GeiriHae Ty3 KbIIIKBUIBIHBIH MOJIIepi OH O6JITiIMEeH CaabICThIPFaH/Ia Koll.
COHIIBIKTaH CYTETi JKOHE XJIOP MOHAAPhl MOJMIEPIIK ailbIPMAlIbUIBIK OCEPIHEH BIIBICTBIH COJ
OesliriHeH OHBIH OH OeJirine Kapai eTei.

Honpapapin (g dy3ust KelIIaMIABIFBI 0JIAPABIH KO3FAJIFBIIITHIFBIMEH aHBIKTAJA/bI.
Cyreri MOHIAPBIHBIH KO3FAJIFBIIITHIFBI JKOFapbl OO0Nybl ceOemnTi, oiap XJIOp HOHIApBIH apTKa
TacTamn, bIABICTBIH OH OeiiriHe OypbiH eTeAil. CyTeri MOHAAPBIHBIH 3apsiibl OH, all XJIOP WOHIAPHI
Tepic TaHOAIbI OOJFAHIBIKTAaH BIIBICTHIH OH JKaK OeJIiri OH, ajl coJl )KaK 0eJiri Tepic 3apsaTanajbl.

Onpipinren mudy3usIIbIK MOTEHIMANAAp aWbIphIMbl  Taiia OONFaH SJEKTP OPICiHIH
OarpIThl aU(Qy3usi OarbIThIHA Kapchl OOJFAHABIKTAH <OKBUIIAM» HOHIAPIBI TEXeTN, «0asy»
MOHJAP/bl yleTe Kosrainbl. Juddy3usiblk MoTeHIMaNIap aibIpbiMbl HOHAAP AuD(yY3UACHIHBIH
KBITAMJIBIFBI TEH OOJIFaH Ke3/1e, ©31HIH €H KOFapFbl MOHIHE JKETEe/Il.

Juddy3usanblk  moTeHIManNAap  alpbIMbIH I'ennepcoH  TeHIEyiHEH  aHBIKTaW[bl:
u-vRT C,
¢, =———In—
u+vnkF C,

MYHJIaFbl U - KATHOHHBIH JKBULIAMIBIFBI, V - aHHOHHBIH JKBULIaMIBIFBI, R - ra3 typaktsicel, T -
a0CoOMIOTTI TemmepaTypa, n - HOHHBIH Banertiniri, F - ®apaneit canbl, Ci1 - auddy3usHbiH
OacranarblH aiMarblHAarbl, ain Cz - U@ Qy3UsSHBIH asKTalaTblH aliMaFbIHIaFbl HOHHBIH MOJIIIEDI.

o JludPy3usiablK MOTEHUHAIIBIH albIpMAChl KATHOH QHE aHUOHHBIH KO3FaIFbIIITHIKTAPbIHBIH
alibIpMaIIbUTBIFBIHA JKOHE MOHIAp MOJIIIEPiHIH KaThIHAChIHA OalIaHbICThI O0Ia/bI.

e KaTtnoH XoHEe aHMOHHBIH JKBULIaMIBIFBI Oip/iel, COHBIMEH KaTap MOJIIIEPIIK aibIpMaIIbUTBIK
o6onmaranaa MU y3usIbIK TOTSHI[UAT HOJITE TeH 00Ja b,

e buosorusuiblk  HplcanAapaa UG Qy3MsUIBIK  MOTEHIMAN  Kacyllla MEeXaHUKaJbIK Typie
3aKbIMIQIFAaH Ke3/le aWKbplH OailKanmanel. byn ke3ne WoOHAAPABIH 3aKbIMAAIFaH ailMaKTaH
3aKbpIMJIAJIMaraH aiiMakka Kapaid aud@ysuscel 6omansl xoHe AMPPY3UAIBIK TOTEHIMAT Maiaa
OoJraabl.

2. ®a3ajpIK MOTEHIHMAJ - apaJlaClalTBIH €Ki (a3aiublK KYHIeri 3aTTap MIeKapachblHaa
(cynmarpl BJIEKTPOJMT — €pTIHIICI KOHE KaHgal na Oip Mail Kabarel) maiaa Oonazapl. JKacymia
[UTOIUTa3Machl Kol (a3aabl MUKPOTETEPOTEH[I JKyie, COHIBIKTaH ¢azamap OesiHreH OeTTi a3
MeJepieri (azaiblK NOTEHIMAN Maiaa 60Iybl MYMKIH.

3. Mem0OpaHajdblK MOTEHOMAJ >Kacymia MeMOpaHAChIHBIH 1IIKI JKOHE CBIPTKBI
OpTaJlapbIHBIH apachlH/a Maiiaa 601abl.

MeMOpaHaIbIK TOTEHIMAIIBIH Tai1a 00YBIHBIH HET13T1 ce0eoTepi:

1) JKacyma memMOpaHaCBIHBIH MOHAAP/BI TAHIAIl OTKI3Y oCepiHeH 0oabl.
2) XKacymia meMOpaHACBHIHBIH IMIKI KOHE CBHIPTKbI OpTalapblHIA HWOHAAPIBIH OPTYPIIi

TapaixyblHaH 00JIa/ibl.

THIHBIITHIK TOTEHIIMAIBIHBIH MMai1a 00JIyBIHBIH HET13Tr1 cedenTepi:

1. CoIpTKbI OpTara caylbICThIpFaHAa Kajliil MOHBIHBIH Medmepi xkacyma iminge 20-40 ece ke

OoJtaabl.
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2. Kacyma apanbIK CHIPTKBI OpTajia HATPHIA MOHBIHBIH MOJIIIepi IIKi opTara caimbicThipranaa 10-
20 ece xem OoaIbI.

3. ApPTBIK KaJMid WMOHIAPBIHBIH OH 3apsITapbl jKacylla INIHIETT OpPraHUKAIbIK aHWOHIapMEH
(acmaparuH, yKcyc, MHpOKy3iM T.0.) Oipirim, opTa 3JeKTpIIik OelTapar Kyire eHei.

4. XomxkkuH, Xakciau xoHe Katii TeopusimapbiHa coiikec Ko30araH Ky#aeri MeMOpaHa Heri3iHe TeK
KaJIMii MOHJapbIH FaHA OTKI3eIi.

Kanuii MOHIApbIH MeJIIEPIIK albIPMAIIBUIBIK €CEOIHEH »)Kacylla MeMOpaHachl apPKbLIbI
CBIPTKBI OpTara OTelli, ajl HATPUH HOHIAphl MEMOpaHa apKbUIbl ©TE alIMaiIbl, COHIABIKTAH OHBIH
1IIHIE KaJambl.

Hortmxkecine ChIPTKBI OpTara OTKEH KaMi HOHAAPHI COJ OpTafarbl OH 3apsATapMeH
KOCBUIBITT OPTaHbl OH 3apsaaTaiasl. Kammii noHmapsl ©3iMeH Oipre OH 3apsiATapibiH Oipa3 OesiriH
ajlla KeTeli e, COHBIH calJapblHaH MeMOpaHaHBIH imKi Oeri Tepic 3apsarananbl. bym yaepic
MOHJIAP/IbIH aFbIHBIH/IA TEIIC-TEHIIK OpHAFaHFa JICHIH JKYpe/i.

Erep THIHBIIITHIK MOTCHIMANBI KA MOHIAPBIHBIH [IUTOIUIA3MAIaH CHIPTKBI OpTara Kapai
OarpiTTasFaH MU y3usi dCepiHeH Jien KapacThIpcak, OHJIa OHBIH MIamMachiH HepHCT TeHIeyiHeH

aHbpIKTayFa 00JIabl:
G _RT K],

¢T A)
nF  [K],
myHaarbl [K]i [K]e — jxacyimanbIH ilIKi )koHE CHIPKbI OPTAIapAarbl KaJTUii HOHIAPBIHBIH MeJIIepi.

THIHBIITHIK MOTEHIUATIBIH [T OJIICYJIep Ke3iH/Ie JKacylia THIHBIITHIK KYHiHAE TeK Kalaun
MOHBIH OTKI3IIl KOMMalf COHBIMEH KaTap a3jaraH JopeXkelne HAaTpUil MeH XJIOp MOHJApbIHIA
OTKI3eTiHIH KepceTeTiHaeri aHbKTanabl. COHIBIKTaH, TBHIHBIITHIK TMOTEHIUAIBI OCBI  YII
MOHIap/IbIH KeMeriMen maiina 6onaxs: K¥, Na*, CI-.

byn  karpmaliia  TBIHBIIUTHIK — MOTEeHIUMaNbl  ['onpaMan-XomkkuH-KaTii — TeHaeyHeH
AHBIKTATAIBL: 0 = ﬂln Pc[K]; + Pwa[Na]; + Ry [Cl], ,

nF  PKI. + Py [Na], + P [Cl],
noumapasl otkizy kosdpdunuenti, [K], [Na], [CI] - xacymanbir (i) imki skoHE (€) CHIPKBI
opTanapAarsl HOHIAPABIH MOJIIIepi.

Xo/kKkuH skoHe Karti MomiMertepi OoiibIHINA, KaJbMap aKCOHBIHBIH THIHBIIITHIK KYHeri
OTKI3TIMTIK KOd(UIMEeHTTepiHIH apa KaTbiHackl: Pk: Pna: Pci = 1: 0,04 : 0,45

OPpeKeT NOTEeHIMATIBIHBIH Maiia 601y MeXaHU3MI:

1. CoipTKbl (haKTOp OCEpiHEH J>KacylIaHbIH  KO3FaH KYWre Kele aianbl, OyHaal Ky
KaCYIIaHbIH CHIPTKBI TITIPKEHAIprimTepre 0eprex xayaobl 00JIbIN TaObUIAIBI.

2. Ko3yablH MIHIETTI Oenrici, skacylla MeMOpaHachIHBIH 3JEKTPIIK KYHiHIH e3repyi, OHBbIH
iriHAe MeOpaHaJarbl MOTEHIHMANIABIH ©3repyl Oobin TaObUIbIABL. K03y Ke3iHjge memOpaHaHBIH
AJIEKTPJIIK KEJePriCiHiH KeMyi, OHbIH HOHIAp YIIIH OTKI3TIIITITHIH apTybIMEH TYCIHIIpiIeai.

3. OpekeT NMOTCHLMAIBIHBIH Maiiia 60ybl MeMOpaHaHbIH HATPUN HMOHBIH MeJIIEPIIK
alfbIPMAIIbUIBIK OCEpPIHEeH JKACYIIaHbIH 1IIKe Kapail eTKi3yiHIH YJIFaloblHa OailaHBICTBI OOIa/IbI.
On memOpaHaHBIH THIHBIIITHIK MOTEHIIUAIBIH KEMITE/I.

4. Hatpuii MOHAApBIHBIH Kacylla illliHE Kapail arbichl MeMOpaHaHBIH IMIKi OeTiH OH
3apsjTayFa JKETETIHJIeH, MOJIICPIIK albIpMaIIbLIBIFbl TEHECTIPETIHACH [aMara >KETKEHIIEe
JKaJFaca/ibl )koHe OyJiap HaTpuil MOHAAPBIHBIH JKacyllla illiHe eTyiH TeXeiai.

WNonnap yuriH memOpaHaHBIH OTKI3TIIITITIHIH ©3Tepy YHAepiCli OpeKeT NOTEHIMAIbIHbIH
OipiHmi (azacelHa TOH, COHIBIKTAH Oys (aza genonspuzanus (Kepi MoysApU3alMsIaHy) Jen
aTajaJpl.

XOomKKUHIH MonmiMeTi OoOHBbIHIIA KO3FaH KyiJeri KaiabMmap aKCOHBIHBIH OTKI3TIIITIK
Kod(hpuIeHTTEPIHIH OCHI yaKbITTaFbl KaThIHACKL: Pk: Pna: Pci =1:20:0,45.

Erep coiikec THIHBIIITHIK KYHMEH CalIBICTBIpFaHAa, KO3y (ha3achl Ke31HIE XJIOp MEH Kaiui

myHnarsl Pk, Pna, Pci — memOpananbiH
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HWOHJAPBIH OTKI3Y AOpEKeci ©3repMereH, aa HaTpuit yiiH oy mama 500 ece apTkaH.
Ko3y ke3inmeri MeMOpaHabIK TTOTEHIIUAIBIH [IIAMACHIH aHBIKTaUTRIH (hopMyIia:

CRT[, K], [Na), [Cl]
= {' KL " [Na) [cui}

. MiumiocTpanusijiblK MaTepUaJ: Ipe3eHTalus

. oaeouer:

e Herizri:

Kosaniesa JI.B. Meanuunckas 6unodpusuka: yued. nocooue.- Anmarsl: AKHYP, 2016. - 324 c.

2. PemmsoB A.H.Meaununckas u Ouonorudeckas pusuka. - 2-¢ u3j., ucrp. u nepepad.- M.:

I'S0TAP - Menua, 2016. - 656 c.

Kycaunosa K.T. Menuuunansik 6uodusuka: oKy kypansl.- Aamarel: AKHYP, 2016. - 238 Ger.

4. ®wusuka u onodmsuka: yueoOnnk/B.®@. Auronos, E.K. Ko3nosa, A.M YepHsli.- 2-e u31., Uctp.
u foi.- M.: I'90TAP-Menua, 2014.- 472c.

5. Kovaleva, L. Educational handout on medical biophysics: textbook / L. Kovaleva.- Karagand :
Aknur press, 2016. - 146p.

6. Menmumuuaneik onodusuka: oKy Kypansl / K. XK. Kynabaes [x. 0.].- OKM®DA oky-o/icT. KeHeci
HIenIiMiMEH OachIN MIbIFApyFa YChIHIBL. - AnMaTsl: DBepo, 2014. - 192 6er. c.

7. buodwusuka (xa3.): Oxy kypansl/ Tyney6aes XK.C.- Anmatsr: TOO DBepo, 2024.-248 6.

8. Uynunosckux B.P., Kanuesa XK. A. Ilpaktukym 1o menuuuHckoi ouodusuke. YueOHoe
nocooue.- UIT "AKHYP", 2023

9. Amub6aeB b.M., AnmabaeBa H.M., AGupoa M.A. buoduzuka. 1-6emim. (MeTUITMHAIIBIK
YKOFaphl OKY OpbIHAapbiHa apHayFaH). OKy onicremenik kypair.- WUIT"AKHYP", 2023

10. baitnynnaesa I'.E., Hypmaran6erosa M.O., bornanosa A.O. buodusuka. 2-6emim. (Me. 3K0Fapbl
OKY OpbIHJIapbiHa apHanFaH). OKy aaictemenik kypain.- UIT "AKH¥P", 2023
e Koceimmia:

1. Yynunosckux B.P., Kamuesa XK. A. TecToBble 3aganusl 10 MEAUIIMHCKON OHOIOTHUECKOM

¢usuke: yued. mocodue.- M3 PK; Men. yu-T Acrtana. - Kaparanna: UIT U3a-Bo "Aknyp", 2013.

2. Kanunesa XK. A. Meauuunansik 6MopU31Ka MOHIHE apHAJFaH TECTIIIK TarchlpMaap: OKY Kypaibl
— Kaparanzs! : KK «Axayp», 2013x

3. K K.Kyna6aes, K. K. A6npaxmanoBa, M.A.MaxamberoBa, A.H.Ce3apik «®Dusuka» Aamarbl-
«9Bepoy 2016 x

e DJEKTPOHIBI OaChUIBIMAAD:

1. XarkanGaeB XK. K. buonorusnbik ¢pusuka. JlabopaTopHsUTbIK-IPaKTUKAIBIK cabakTap.
TexHonorusnap TecT-peHTHHT Kyhenep. — Anamarsl: «9Bepo» 2020xk. -360 6.
https://elib.kz/ru/search/read _book/590/

2. MemuuuHAIBIK OMopU3nKa MEH MEITeXHUKAIAp OOMBIHIIA JTAOOPATOPHSUIBIK TPAKTHKYM. OKY
Kypaisl./ Y.A.Baifzak, K.JK.Kyna6ae. — Anmatsl: «9Bepo» 2020:x. -304 6.
https://elib.kz/ru/search/read_book/51/

3. K. K. Kyna6aes, XK.2K. A6npaxmanoBa, M.A. MaxamberoBa, A.H. Ce13ap1Kk. MequIimHaIbIK
ouoduzuka «Dapmalysy MaMaHIbIFbI CTYIEHTTEpIHE apHAIFaH OKY Kypaibl ATMaThl; JBepo,
2020 k. 212 6. https://elib.kz/ru/search/read_book/309/

4. Koiuy6ekoB b.K., AiitkenoBa A.A., bykees C., baimaram6erosa ['.I". MeaunnHaibIK )KoHe
OnosTorusUIbIK (PU3MKa HETi3/epi: OKY Kippaibl/ — «9Bepo» Ocnackl, Anmatsl: 2020. — 292 6.
https://elib.kz/ru/search/read_book/866/

5. Kosanesa. Menununckas Ouodusuka: yuedbHoe nmocoodue (2-oe nznanue) — Anmatsl: UIT

«M3marensctBo AKHYPy». — 2019. — 324 chttps://aknurpress.kz/reader/web/1340
6. UYynunosckux B.P., Kammnesa X.A. JlabopaTopHblii TpakTUKyM MO JUCHUIUIMHE «MennuuHCcKas
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onodusukay: Yueonoe nmocooue. — Kaparanga: UIT «M3garensctBo AKHY Py, — 2019. — 174 c.
https://aknurpress.kz/reader/web/2971

6. bakbuiay cypakrapsl (Feedback kepi 0aiitanbichbl):

1. THIHBIITHIK TOTEHIIUAIBIHBIH Maiia 00Ty MeXaHU3Mi KaHaai?

2. OpEeKeT MOTCHIMAJILIHBIH TMaii1a 00y MEXaHU3M1 KaHaai?

Ne 4 JTapic

1. TakpippIObI: 7KYyliKe TATMBIKTAPbI MEH KO3ABIPbLIFaH YINAJAPAbIH dPEeKeT MOTEeHIHAJIbI.
MoJiekyJsIpJbIK MeXaHu3M/epi.
2. Makcarbl: CTyaeHTTepre KyWKe TalllllbITapblHIa OPEKEeT MOTEHLUATBIHBIH Taiia OONybIH >KoHE
KO3Y/IbIH Tapally MEXaHU3MiH TYCIHIIPY.
3. Jlapic Te3ucrepi:

XKyiike TammbIKTapbl MEETHH/II (3KyMCaK, MaiJIbl) )oHE MUEIUHCI3 ()KYyMCaK eMec, MalChI3)
0oJIbII O6iHe ],

Mueaunai Kyidke TalIbIKTapbl UTOIUIA3MAJIBIK MEMOpaHaMeH >KaObUIFaH IMIMHIIIPIIIK
6inmikTeH (0ch) TypaThlH akcoruiazmanan Kypanrad. Onbl [1IBaH >kacymanapel GipHerne petr opamn
TYpaabl

IITean xabrmrer 1llEaH XacylIacHHEBH ANpOCE

s diiiiiinion 20020, €

AKconaaima

Pauere ysumici MHEIHH

Muenun kabakmanapsl opOip 0,2 -2 MM apanbifblHaH KediH y3uteal. Com xepae
HWIMHIIPIIK OUTIKTEH TypaThlH MeMOpaHa amblK Kajazabl. TaambIKThIH co JkepiH PaHBbe y3uiici
nen aTaipl. Onap/bIH Y3bIHABIFBI XKYBIKTAIl allFaHga 1 MKM Ty3ei.

Jlunuarep KoHe aKybI3aH TYpPAaThblH MHUEIMHAl KalaT XKyike
KACyIIAChIHBIH ~ ©TKe310eiTiH  Oemiri  OosiFaHABIKTaH, KO3y  TEK
MeMOpaHaHbIH allbIK Oelirigae naiaa 00yl MyMKiH.

MueanHai kylike TATBIFBIHBIH KYPbLIbICHI.
1-6inikTi unaMHAP. MuenuH/1 TaNbIKTa 01 01pey, OpTachiHa
OpHaJlacajibl, IMaMeTpi MUEIMHCI3 TAIIIBIKKA KapaFaH/ia YIKeHIpeK.
2— TaJMIBIK KaOBIFBIHBIH MUCIIMH/TI Ka0aThl. Bys1 OyKiuT IMHp I opan
TypatbiH [1IBaH xacymanapsl.
3— IEMMOIUT [IUTOIIa3MaCHI.
4— IeMMOIUT SPOCHI.
5— TaJMIBIKTHI KAITAUTHIH 0a3aIbIbIK MEMOpaHa.

MueanHci3 Kyiike TalIBIKTapbIHIA MYHJAM ThIFbI3 Mail KaOaTbl Ooamaiasl. Onbl I1IBan
xKacymanapsl TeK Oip peT opamn Typaabl. MueanH/l KoHe MUEIHHCI3 JKYHKEe TalIIBIKTaphl KO3YAbI
KaJjiaii eTkizeni?

MuenuHCI3 TalImbIKTa KO3y acepi (Tepic 3apsii) HeMece IemoJispu3aliisi OHBIH KO3FaH
OeuiriHeH KacbIHJIarbl Ko30araH OeiliriHe, olaH opi Kapail y3mikci3, eTe »ail Tapananel. byn
MeMOpaHaHbIH KEPriUTIKTI ACTOISPU3ALUACHIHA aJIbII KEe/Il.

| — MHenHMHCI3 TaNIIBIK OOHBIMEH 1EMOJISAPU3ALISTHBIH Tapalybl
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MuenuHci3 TammblKTa — IJIbIMEH TITIPKEHIIPTIII 9cep €TKEeH XKeple KO3y (opeker
NOTEHIMAJIBI, Jenoispuzanus) maiga Oonaapl. byn xepaeri memOpanansiH Nat HOHBIHA
OTKI3TIIITIT apTaThIHJBIKTAH, OHBIH CBIPTKBI OCTi TEpic, a imKi O€Ti OH 3apsaTanabl.

An meMOpaHaHbIH Ko30araH OeJjiriHie >KYHKEe TaJIBIKTapbl OYpBIHFBI KYHIH Ccakrarl
KaJIaJibl: CBIPTKBI O€T1 OH, aJ imKi 6€T1 Tepic 3apsaTaiaibl.

MemOpaHaHBIH KO3FaH oHe Ko30araH OelikTepi apachlHa KEPTiIiKTI TOK Maiaa 6ojaambl.
byn kepmii OemikTi, o1 €3 Ke3eriHjae Keneci Oemikti nenossipu3anusiaiapl. [laiina OonraH
MNOTEHIMAIap albIPhIMbI JKYWKCHIH 1IIiHJET1 JKOHE CHIPTHIHAAFBl MOHIAPIBI OH 3apsAATaH Tepic
3apsJiKa Kapai xylhke O0HbIMEH BIFBICTBIPAJIBI.

Ocpl ke3ne MeMOpaHaHBIH OYpblH KO3FaH OeJiriHAe KO3YAbIH PpEenojspu3alus Ke3eHl
Oactananael. COHABIKTaH, TEPIC 3aps1 MeMOpaHa OoMbIMEH TeK Oip OaFbITTa Tapanabl.

2. MuenuH i )KyHKe TalbIKTapbIHAa KO3y (Aemospu3ans) MeMOpaHaHbIH OApIIBIK Y3bIHA
OoiipiHa emec, Tek PauBbe y3imiciHae maiiga Oomanmbl. bip y3imiciHzmeri Aemoiispu3amus Kejeci
Y3UTICIHC IENOAPU3AIUS TYABIPAIBI.

Il - MuenuHAl TanmbIK OOWBIMEH NEHOSPU3ALUSHBIH TapaTybl

I

Ko3yablH Tapainysl jAereHiMi3 Tepic 3apsSAThbH (ACMONSApU3ALMSIHBIH) OapiblK KYHKe
TaJIIBIKTapbl OOMBIMEH KO3FAJIBICHIH alTaIbl.

MuenuHai  TalIIBIKThI KO3/IbIpFaH/ia MHUEIMH KabaTThl SJEKTPIIK IIaMaiap/bl
OTKI30EUTIHAIKTEH, Tepic 3apsa TeK PaHBbe y3uliciHe maiga 0omasl.

[Taiina OonFaH opekeT NOTEHUMANBIHBIH IIaMachl, KO3yFa KaxkeTTi Keneci PaHBbe
Y3UIICIHAET1 TabaNABIPbIFbIHAH 5-6 ece jKoFaphl 00Jabl.

MuenuHal TalbIKTapia KO3yJIblH Tapajly MEXaHH3Mi ceKipMeJli HeMece CajJbTaTOPJIbI
TIeTI aTaJa/ibl.

CaabTaTopabl Tapadly MEXaHU3Mi Y3[IKCI3 Tapaly MEXaHU3MiHe calacThIpFaHAa TUIMII,
ce0eb1 Kylike MMIYNbCIHIH Tapaiay >KbULIAMIBIFBIH apThIpabl JKOHE SHEPreTUKAIBIK TYPFbIIAH
KaparaH/Jia YHeM/I1.

CanbTaTOpIibl Tapally MEXaHU3MIHIH €pEeKIIeNIKTepi:

1. XKyiike TanmbIKTapbIHBIH a3/jaFaH 0eJIriH JenosIpu3alysIai ibl.

2. VounmapaplH MIBIFBIHBI a3aliFaHIbIKTaH Kacyma Na+, K+ copreimTapsiH SHEprHsIMEH

KaMTaMachl3 eTyre a3 MIbIFbIHIaIa bl

Juamerpi 1 MKM MHENWHCI3 TalIIBIKTa KO3YABIH OTKI3Y XbUIIAMIBIFBI 2 M/c Oonca, ai
mruametpi 0,5-1 MM Tammbikra Oy mama 20 m/c xeTenl.

Ko3y ©6ip PauBbe y3imiciHeH FaHa eMmec €Ki Y3UICTeH Jie CeKipyl MYMKIiH.
HmnynbeTiH cekipMmerni (CalbTaTopiIbl) Tapalybl MUEIHH/I TANIIBIKTapIaH KO3y >KbUTAaM/IbIFbIHBIH
ecylH KamTamachl3 erefi. by ke3e jkyiike TalnbIKTapbl HEWPOH SHEPTHACHIH a3 KYMCaNIbL.

MuenuHi TanmbIKTa KO3YIBIH OTKI3Y >KbUIIAMABIFBI Kepiriyec eki PauBbe y3imici
apaJbIFbIHBIH Y3bIHBIFbIHA OaitanbicThl Oonaael. Ko3y 6ip y3umicten exinmicine 0,07 mc imiHae
Oepineni. CoHbIMeH Katap eki PaHBbe Y3UIICIHIH Y3bIHIBIFBl TAIIIBIKTBIH —JAHaMETpiHe
nponoprroHanab! 0onaabl. COHIBIKTaH KYHKE UMITYJIbCTAPBIHBIH KBbUIIAMIBIFBIH OJIIICY apKbLIbI
OHBIH KbI3METIH Oaranayra Oomnanpel. Erep MuenuH KaObIKIIaTapbIHBIH KbI3METi Oy3buica, OHJA
KO3Y/IBIH Tapary KbIITaMIbIFbl KEMH/T.

Keiibip ayrommmyHzabl aypynapaa, Mbicanbl, «lllambipaHKbl YMBITIIAKTBIKTa», aF3aHbIH
UMMYH/JBIK YHecl MUEIUH KaObIKIIagapblH Oy3a/bl, SFHHU JKYHKE TaIIIBIKTaphl XKaJlaHAIITaHA bl
(nemuenuuuzanys). JKyiike UMIyIbCcTapbl 3aKbIMIAIFAH aiiMaK apKbUIbl ©TKeHAe Oy3bLIajabl, Oy
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TYpJli e3repicTepHiH Tmaiga OonybiHa ceOenmm  Oomaabl:  KUMBUI — OpPEKETIHIH, KOpYdiH,

OYJIIIIBIKETTEPIIH QJICIipeyi KOHE T.O.

4. UnuniocTpanusiJibIK MaTepUAaJI: Mpe3eHTALS

5. Oneduer:

e Herisri:

1. Kosanesa JI.B. Meaununckas ouodusuka: yued. nmocodue.- Anmatel: AKHYP, 2016. - 324 c.

2. Pemm3zoB A.H.Meannunackas u Ouonorunyeckasi GusmkKa. - 2-e u3fl., ucrp. u nepepad.- M.:

I'DOTAP - Meaua, 2016. - 656 c.

Kycaunnosa K.T. Meauuunansik Ouodusnka: oKy Kypaisl.- Anmatel: AKHYP, 2016. - 238 Ger.

4, ®wusuka u bmodusuka: yueoHuk/B.®. Autonos, E.K. Ko3nosa, A.M YepHsbii.- 2-¢ u3., UCTIp.
u noir.- M.: I'DOTAP-Menua, 2014.- 472c¢.

5. Kovaleva, L. Educational handout on medical biophysics: textbook / L. Kovaleva.- Karagand :
Aknur press, 2016. - 146p.

6. Menuuunansik 6nodusuka: oKy kypaisl / K. XK. Kyna6aes [k. 0.].- OKM®A oky-oiCcT. KeHeci
HIeTiMIMEH OaChIN MIBIFApyFa YChIHIBL. - AnMatsl: DBepo, 2014. - 192 Ger. c.

7. buodusuka (ka3.): Oxy kypansl/ Tyneybaes XK.C.- Anmater: TOO DBepo, 2024.-248 0.

8. Uymunosckux B.P., Kammera XK. A. IIpakTukyM o MenuuuHCKoN onodusuke. YueGHOe
nocooue.- UIT "AKHYP", 2023

9. AnmubaeB b.M., AnmabaeBa H.M., Abupoa M.A. buoduzuka. 1-6emim. (MeTUITHATBIK
JKOFapbl OKY OpbIHJapbIiHa apHanFaH). OKy omicremenik Kypain.- UIT "AKHY¥P", 2023

10. baiinynnaea I'.E., Hypmaran6erosa M.O., bornanoBa A.O. buodmusuka. 2-6emim. (Men. ;KOFapbl
OKy opbIHAapbiHa apHaiFaH). Oky omicremenik kypain.- UIT "AKHYP", 2023
e Koceimina:

1. Yygunosckux B.P., Kamesa K. A. TectoBbie 3a1anust 1o METUIIMHCKON OMOJIOTHYECKOM

¢usuke: yue0. nocobue.- M3 PK; Men. yu-T Acrana. - Kaparanaa: UI1 N3xa-Bo "Axnyp", 2013.

2. Kayiimera JK.A. MenunuHaIbIK OMO(GU3UKA TTOHIHE apHAIFaH TECTUTIK TarichlpMaliap: OKy Kypaibl
— Kaparanas! : KK «AxkHyp», 2013x%

3. KK .Kyma6aes, K. K. AbnpaxmanoBa, M.A.MaxamberoBa, A.H.Ce3apik «Du3nka» ATMaThi-
«9Bepox» 2016 x

e  DJEeKTPOHIb! OachUIBIMAAD:

1. Karkan6aeB XK.2K. buonorusuibik pusnka. JlabopaTopusuibIK-NIpaKTHKAIBIK cabakTap.
TexHonorusmap TecT-peHTHHT XyHenep. — Anmatsl: «9Bepo» 2020x. -360 6.
https://elib.kz/ru/search/read_book/590/

2. MeauuuHanbIK OMopHU3UKa MEH MeJITeXHUKanap OOMbIHIIA Ta00paTOPHSIIBIK MPakTUKYM. OKy
kypanbl./ Y.A.baitzak, K. K. Kynabaes. — Anmatsr: «9Bepo» 2020xk. -304 6.
https://elib.kz/ru/search/read_book/51/

3. K.)K. Kyma6aes, K.JK. AonpaxmanoBa, M.A. MaxamberoBa, A.H. CeI31bIK. MeTUITHHATBIK
onodusuka «PapMalivsy MaMaH IbIFbl CTYICHTTEPIHE apHAIIFaH OKY KYpasbl AJIMaTel; DBEpO,
2020 k. 212 6. https://elib.kz/ru/search/read book/309/

4. KoiuyoekoB b.K., AiitkenoBa A.A., bykees C., banmaramberosa [.I'. MeaunuHambIK )KoHE
OMOOTHSUTBIK (Pr3MKa HET137epi: OKY Kihpaibl/ — «9Bepo» Ocmackl, Anmmatsl: 2020. — 292 6.
https://elib.kz/ru/search/read_book/866/

5. Kosanepa. Menununckas 6uodusuka: yuedbHoe nocodue (2-oe nzganue) — Anmatsi: UI1

«M3nareasctBo AKHYPy». — 2019. — 324 chttps://aknurpress.kz/reader/web/1340

6. Yymunosckux B.P., Kammera JXX.A. JlabopaTtopHBIi PaKTUKYM MO TUCHHATUIHHE «MeInumHCKas
ouoduzukay: Yuedbnoe nocooue. — Kaparanna: VI «M3narenscteo AKHYP», —2019. — 174 c.

https://aknurpress.kz/reader/web/2971

6. Bakblnay cypakrapsl (Feedback kepi 6aiinanpichb):

w
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1. Ciznep kaHai )ylKke TATIBIKTAPbIHBIH TYPJICPiH Olaecizaep?
2. XKyiike TaNmbIKTapbIHAAFbl OPEKET MOTEHIMAIIBI Kanaii maiina 6omambr?

Ne 5 Jlapic

1. TakpIpbIObI: TepMoaMHAMEKA HETI31Epi.
2. Makcarbl: CryzneHTTepre Xbuly »oHe 0Oacka SHeprus TYpPJIEpiHIH e3apa alHalybl Ke3iHze
KYPETIH yAepicTepre TepMOJAMHAMUKA 3aHIaPBIH KOJJIAHY I TYCIHAIPY.
Kocnapswr:
1. TepmoauHamMHKaHbIH OipiHIII 3aHBIHBIH MaHBI3bL.
2. Vnean ra3papAarbl ’KYpeTiH yIepicTepi TepMOIUMHAMUKAHBIH OIpIHIII 3aHbI aPKbUTBL TYCIHIIPY.
3. TepMoMHAMUKAHBIH CKIHIII 3aHBL
4.OuTtponus. boc xkoHe Gaitia-HbICKAaH HEPTHs.
5. BUONOTHSIIBIK KYHEHIH SHTPO-TIHACHL.
6.A1aM ar3achl allbIK KYHe.
3. dapic Te3ucrepi:
OHeprusuiapplH O01p TYpJAEH €KIHIIl Typre aybIChleH 3epTeyMeH aiiHaiblcaTblH (PU3MKaHBIH
OeiMi TepMOIMHAMUKA ST aTajla Ibl.

TepmoauHaMUKaIBIK JICHE HeMece XKyie nen Oenrun Oip keimemre wue OOnaThlH HEMece OHJa
KYPETiH YIepicTepAl KapacThIpyFa BIHFAWIbI KOPIIAFaH OPTaJaH MApTTHl Typ/Ae OeJiHIN ajablHFaH
3arTapabl aWTtaapl. TeHCI3AIK Kyiiae TypraH TYWBIK (OKIIayJaHFaH) XKyhe e3 OeTiHIe TYpPaKThl
xyiere eteni. JKyiienin Oip Ky#meH exiHIII KyWre OipHeIIe apaiblK caTbulap apKbUIB OTYiH
TEPMOJIMHAMUKAJIBIK YAepic (Ipoliecc) Aerm aTaiibl.

Typa Oip OarbITTa ’k0HE KailTalaH Kepi OarbITTa O©TETIH YPIICTEPAl KaAUTBIMIBI yAepic
nen ataiasl. bynnait yaepictep Ti30ekTi OipHelle TypakThl KyieH Typaabl. byran razgapaa 6asy
KYPETIH ChIFbULY, YJIFAl0, KbI3y KOHE CAJIKbIHIAY YAEPICTEpIH KaTKbI3yFa Oonaabl. KaWThIMCBHI3
yZepic aemn apajiblK KYHIiH eH O6oimMaca 6ipeyi Typakchl3 OOJIaThIH JKoHE KalTalaH Te3 e3repeTiH
CBIFBLTY, YJIFal0, KbI3y, CANKbIHAAY, AU(PPY3Hs, KbUTyAbIH Oepliayl >koHe T.0. OacTamnkpl KajllblHA
KeJIMEUTIH yaepicti aiTtagel. TepMoaMHAMUKaHBIH HETI3IH OHBIH  3aHAApbl  KypaublL
TepmonuHamMMKaHbIH OIpIHIINI 3aHbl TYWBIK JKyHere OepuIreH *bUIy JIbIH SHEPrHsHbIH 0acka TypiHe
alHAITYBIHBIH CaH/IBIK cHaThiH Oepemi.  dQ =dU+dA

TyifbIK kyiiere OepuUIreH >KbUTy MeJIIIEp! YHEHIH 1K1 SHEPIUsChIH ©3repTyre OHE ChIPTKBI
KYLIKE KapChl )KYMBIC aTKapyFa >KyMCana/ibl.

Wnean raspapaarbl JKYpeTiH YHAepiCTepAl TEPMOAMHAMHKAHBIH OIpIHII 3aHbl apKbUIbI
TYCIHAIPY YILIH KeJeci YaepicTep/ii KapacThIpalbIK;

1. U3oxopanbIk yaepic ra3ziblH KejieM TypakThl V=const, 60JFaHa KbICBIMMEH TemIepaTypa
apachlHAaibl  OalyIaHBICTBl KapacThIpajbl, SFHU Ta3 CBIPTKBl KyIIKe Kapchl skymbic dA=0
aTkapmaiiiel. ['asra Oepinren sxannsl xkputy memmepi dQ =dU  Tex imIKi SHEPrUsiHBI ©3repTyre
KyMcanaabl.

2. N3o6apanblK yAepic Ta3ablH KbICHIM TYpakThl P=const, 60oiFaHIa KeJeMMMeEH TeMIleparypa
apachlHAaFbl OalIaHbICThI KapacThlpaabl. ['a3ra OepifireH >Kajrbl JKbITY MeJIIIepi 1IKi SHEePrUusHbI
©3TepTyre )KOHE CBIPTKBI KYIIIKE KapChl )KYMBIC aTKapyFa jkymcamansl. ['a3 KbI3aapl, YIFasabl )KoHE
CBIPTKBI KYIIIKE KapChl )KYMBIC aTKapa/bl.

dQ = dU+dA = dU+ Pdv

3. M30TepMUsIIBIK YZepic Ta3[blH TeMIeparypackl TypakTel T=const, OoiFaH/Ia KBICBIMMEH
KoJIeM apachIHJaibl OaillaHbICTRI KapacThipaabl. a3y imki sHepruscel dU = const e3repmMeiii.
["a3ra GepiireH >Kajrbl XKbUTY MOJIIIepi dQ =dA Tek CBIPTKBI KYILIKE KApChl dKYMBIC aTKapyFa
dQ =d A sxymcanaabl.

4. AmmaGaTanblK yaepic Aen TYHMBIK KYHe CBIPTKBI OpTaMeH >KbUIy anMacnail sxypetin dQ =0
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yaepicti aitanpl. MyHai yaepic Ke3iHae jKYMBIC TEK 1IIKI SHEPTHsHBIH €Ce0iHEeH OpbIHIAIa bl
IRATELR yaepic €aciida alsian dA=-dU ieéi yiadacyit» kemyi afiaaiiai 100idaéaaa.

JleHeH1H KbITy CUBIMBLIBIFBI JIEM OHBIH JKbUTY KaOBUIIAFBII KAOUICTIH CUITATTAUTBIH (DU3HKATIBIK
[IaMaHbl SIFHU JIEHE TeMIlepaTypachi 0ip rpaayc KensBunre e3repryre KaXeTTi KBLTY
MeJIIepiH aiTaapl. OJ TePMOJIMHAMUKAIIBIK YaepicTepre OalaHbICThI OOJIFAHBIKTAH N300apaIbIK
Cp xoHe m3oxopanbik Cv

MEHIIKTI JKbUIy CHBIMJIBUIBIKTAPBl KOJJAaHbLIaabl OChl €Ki IKBIIy CHBIMIBLIBIKTAPBIHBIH
kateiHbIcbiH G = Cp / Cy TepMoanHaMKKaIa anuadara KOpCeTKilli JAer aTaipl.

TepmoIMHaMUKaHbBIH W3oynepicTepaeri Kby
No M3oynepictep OlpiHIII 3aHBI CUBIMIBLIBIK
dQ =dU+dA C=dQ/dT

1. |H3oTepMusIIBbIK dU=0, dQ =d A dT =0, Cr=o

yaepic, T=const ' :
2. |M3obapansik yaepic, _ Cp = dU/dT+dA/T = Cy *R,

P=const dQ =dU+dA Cp-Cv = R — Maiiep Tenueyi
3. | 3oxopaisik yaepic, _ Al N

V=const dA=0, dQ =dU Cv=du/dT
4. | Anquabaraisik yepic dA= -dU Ca=0

TepmonuHaMuKaHbIH |-111 3aHBI TYUBIK KYHeIeri SHEPTUSHBIH Oip TYPACH €KIiHIII Typre
ayBICYBIHBIH CaHJIBIK CHITATTAMAChIH Oepemi. An OyJ 3aH KyHeaeri MpouecTepAiH Kypy OarbIThIH
kepcete anmailnpl. COHIBIKTAaH OHBI TEPMOJWMHAMUKAHBIH 2-I11 3aHbl  TYHBIK JKyHeneri
MIPOLIECTEP/IIH ©3repy OarbIThIH KepceTell. bys 3aHibpl TYCIHAIPY YUIIH SHTPOIUS JAETEH YFbIM
SHT131ITeH.

OHTpomnus AeN W30TEPMUSIIBIK JKOJIMEH ©3T€peTiH TYHBIK JKyHeleri *KblTy MeJIIIEepPiHiH COJl
TeMIepaTypara KaTbIHAChIH aifTa bl

g.Q

e ? 3aHABUTBIKTHI CUTIATTAY YIIIH SHTPOMUSHBIH ©3repici KOITaHbLIAIbI.

ds = C:__Q dQ =T -S bynan xyieneri e3repeTid KbULy MOJILIEPiH SHTPONUSIHBIH ©3repici

apKbUIbl cunarrayra Oonagsl. TyHbIK Kyle YIIH TepMOAMHAMHUKAHBIH OipiHIII 3aHbl MBbIHA TYpJE
Ka3bLIaIbL.

dU =dA+dQ Mynpgarser dU - TYHBIK KYHEHIH IMIKI SHEPTACHl 1K1 KYIIKE KapChl
aTKapbUIAThIH JKYMBIC )KYHEH1H 60C 3HEpIrUsiChbl ece01HEH OpPBIHJIAIAIbI.

An dQ xylieaeH OeiHII MIBIFATHIH JKbUTY OalIaHbICKaH YHEPIUSAHBIH eceOiHeH 00aIbl.

CoHbpIMEH TYHBIK OKYHEHIH 1IIKI DHEPIrUscbl 0o0C >KoHEe OailllaHbICKaH SHEPrusHbIH
KOCBIH/IBICBIHAH TYPa/ibl.

dU=dF+TdS

TyibIK KyHene mpouecc illKi HEepPrus TOJIBIK TayChUIFAHINA XYpeAi SFHU 00C 3HEprus
kenMui an daTponus eceai dF<0, dS>0.

SrHu kyiene mporecc 6oc sHeprus kemin 0-re, ajg 3HTPONUS ©CII €H Max >KETKEHIIe
xypeai. XKyilenin MyHaail KyiHiH TEpMOAMHAMUKAIIBIK TeTe-TeHIIK Jer aTaiabl.

CoHBIMEH HHTPOMHUS  TMPOLECCTIH KAaUTBIMCBI3ABIFBIHBIH, OOC SHEpPrHsl MIBIFBIHBIHBIH
enmeyimi. ¥3aK yakbIT OOWBl TEepMOJMHAMHUKAHBIH l-mmi  3aHBI  OMOJIOTHSUIBIK OKYHere
KonganbuiMai kenai. Cebe61 OMOJIOTHsIIBIK KYie KopliaraH OpTaMeH opi 3aT, opi PHEprus ajamaca
anaThlH alIbIK >KYWere jkaTajbl. AJl 3aH TYWBIK JKyHere apHaJbIll »Ka3bUIFaH. AIUBIK XKyile
TEPMOJMHAMHKAHBIH 1-3aHbl OOMBIHIIA TEPMOJMHAMUKAJIBIK  TEMe-TEHIIKKE Kely Kepek.
ConpapIKTaH Oy 3aHbI allIBIK XKYHere KOJAaHy YIIiH MbIHAJAW e3repic KoaaaHny KaxeT. SFau 6oc
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SHEPTHsI )KOHE IHTPOIHSI €Ki KypayIbIFa KIKTEJIe/Il.

dFi dSi
ds —

TWre T~ dSe

Mynnaret dFi , dSi Goc sHepruss MEH SHTPONUSHBIH 1 KypaylmiblUiapbl TYHBIK Kyhene
KYPETIH OMOXMMHSUIIBIK JKOHE OMO(PU3MKAIBIK IMPOIECCTEPl CUIMATTAWIbI. AJl € KypaylIbLlaphl
KYHEHIH KOpIIaFraH OpTaMeH SHEPIrHsl aIMACybIH CUNIATTalIbI.

CoHBIMEH TepMOJAMHAMUKAHBIH |- 1111 3aHBI AllIBIK JKYHE YIIIH MbIHA TYPJIE Ka3bLIaIbl.

dU=dFi+dFe+TdSi+TdSe.

A¥3anarpl 0apiblK OMOXUMUSIIBIK, OMO(PHU3UKAIIBIK MPOIECCTEP KAUTHIMCBI3 OOJIFaH/IBIKTaH,
SHEPTUSHBIH O1p Oediri kbpuTy Typinae 6ocan meiragsl. Conabikran dFi<0, Tdsi>0.

CoHbIMEeH ar3ala JKYpETiH mporeccTep 00C SHEPrUSHBIH KEMy, JSHTPOIUSHBIH ©Cy
OaFbITBIH/IA KYPE/I.

Tipi ar3a ampIK TEPMOAMHAMUKAIBIK KY€ OOJFAaHIBIKTAH OJl KAJBINTHl Kyhae Oosaipl.
KanbinTsl Ky# fen (OHbl CMHATTANTBIH 1IaMajiap)ChIPTKbl KOPIIAFaH OpTaMeH opl 3aT opl SHeprus
ayiMaca OTBIPBII YaKbIT iIIiHAE 63repPMENTIH KYHEHIH KYHiH aiTabl.

W.ITpuroxuH amblK )XYWEeHI1 3epTTEH KeJlil, OHbIH KaJBINThl KYWiIH CHIIATTAWTBIH MBIHAIAN
TYKBIPBIM JKacazabl. KadbInTel KyWae ar3aza >KYPETiH KaWTBIMCBI3 IPOIECTEp.i CHIIATTaWTHIH
SHTPOIUSAHBIH ©3repy >KbUILAAMIBIFBI MYMKIH OOJIaTBIH MOHJIEp/iH 1MIIHEH €H a3 OH MOHre He
OONIBI, IFHU KAJIBINTHI KYWJE YCTam TYpy YUIIH 0OC HEPTUSHBIH INIiHEH eH a3 00C SHeprusHbIH
[IaMachlH KaObUIAayabl KaXeT eTell. SIFHM aF3a e31He THIMJII AHEPreTHKAIBbIK JeHreiae *KyMbIC
icTeyre ThIpbICaabl. AF3aHbl TYpPaKThl JEHIreiie cakray YIIIH SHTPOMNMICHL TEpIiC KOFApFbI
MOJIEKYJISIPIIBI TaFaM KOJJIaHBLIA b
NnnocTpanusiiibIK MaTePHAJ . TIPE3CHTAINS

dF

5. Oneouer:
e Herisri:
1. Kosanesa JI.B. Meaumuuckas ouodusuka: yued. nocodue.- Anmatel: AKHYP, 2016. - 324 c.

2. Pemu3zoB A.H.Meaununckas u Ouonoruyeckasi Gusmka. - 2-e u3fl., ucrp. u nepepad.- M.:
I'D0OTAP - Menua, 2016. - 656 c.
Kycannosa K.T. Meaununanslk Onodusuka: oKy Kypaisl.- Anmatel: AKHYP, 2016. - 238 Ger.
4. @wusuka u onopusnka: yaeouuk/B.®. AnroHos, E.K. Ko3nosa, A.M UepHsI.- 2-¢ U31., HCIp.
u goi.- M.: ITD0TAP-Menua, 2014.- 472c¢.
5. Kovaleva, L. Educational handout on medical biophysics: textbook / L. Kovaleva.- Karagand :
Aknur press, 2016. - 146p.
6. MemumuHanek onodusuka: oky Kypaisl / K. XK. Kynabaes [x. 0.].- OKM®A oky-o/icT. KeHeci
HIeHIiMiMeH OachIl MIbIFapyFa YChIHBL. - AnMatsl: 9Bepo, 2014. - 192 Ger. c.
7. buodusuka (ka3.): Oxy kypansl/ Tyney6aes JK.C.- Anmater: TOO DBepo, 2024.-248 0.
8. Uynmnosckux B.P., Kamnesa XK. A. [Ipaktukym no MeauuuHCcKoi 6uodpusuke. YuedHoe
nocodue.- UIT"AKHYP", 2023
9. AmubaeB b.M., AnmabaeBa H.M., Abuposa M.A. buo¢duzuka. 1-6emim. (MeTULIMHATBIK
YKOFapbl OKY OpbIHJIapbIiHa apHaiFaH). OKy oaicremenik Kypan.- UIT "AKH¥P", 2023
10. baiinynnaesa I'.E., Hypmaran6erosa M.O., bornanosa A.O. buodusuxka. 2-6emim. (Me. 3KOFapbl
OKY OpBIHJIapbIHa apHanFaH). OKy oxictemenik kypan.- UIT "AKHY¥P", 2023
e Kocemmia:
1. Yynunosckux B.P., Kanmuesa XX.A. TecToBble 3aaHusI 0 MEAUIIUMHCKON OMOIOTHYECKON
¢usuke: yued. mocodue.- M3 PK; Men. yu-T Acrtana. - Kaparanna: UIT U3a-Bo "Aknayp", 2013.

w
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N

. Kanuesa XK. A. Menuuunanbeik Onodu3nka moHiHe apHaJIFaH TECTUIIK TalChIpMaliap: OKy Kypabl
— Kaparanzs! : KK «Axayp», 2013x

3. K.K.Kymabaes, XK. K. A6apaxmanoBa, M.A.MaxamberoBa, A.H.Cei3npik «®u3nuka» AIMaThi-

«9@Bepox» 2016 x
e DJEKTPOHIbI OachUIBIMAAD:

1. Xarkan6aeB XK.JK. buonorusuibik usuka. JlabopaTopusubIK-paKTHKAIBIK cabakTap.
TexHonorusmap TecT-peHTHHT Xyiienep. — Anmartsl: «9Bepo» 2020x. -360 0.
https://elib.kz/ru/search/read_book/590/

2. MemunuHanblK Onopu3nka MEH MeITeXHUKAIAp OOMBIHIIA JIA0OPATOPHUSUTBIK TPAKTUKYM. OKY
kypanbl./ Y.A.baitzak, K. K. Kyna6aes. — Anmatsr: «9Bepo» 2020xk. -304 0.
https://elib.kz/ru/search/read_book/51/

3. K. K. Kyna6aes, XK.JK. AGapaxmanoBa, M.A. MaxamberoBa, A.H. Ce131bIK. MeTUIIMHAIIBIK
onodusuka «DapManys» MaMaH]IbIFbl CTYICHTTEPIHE apHAIFaH OKY Kypaibl AJMaThl; DBEpO,
2020 x. 212 6. https://elib.kz/ru/search/read_book/309/

4. KoituyoekoB b.K., AiitkenoBa A.A., bykees C., banmaram6erosa ['.I'. MenunnHambIK xKoHE
OHMOJIOTUSUIIBIK (PM3HKA HETI3MIepi: OKY KIhpalbl/ — «9Bepo» 0cnackl, Anmatsr: 2020. — 292 6.
https://elib.kz/ru/search/read_book/866/

5. Kosanepa. Menununckas 6uodusuka: yuedbHoe nocoodue (2-oe nzganue) — Anmatsl: UI1

«M3matensctBo AKHYPy». — 2019. — 324 chttps://aknurpress.kz/reader/web/1340

6. Uymunosckux B.P., Kanuesa JK.A. JlaGopaTopHBIii MPaKTUKYM [0 AUCHUILTHHE «MeaulnHcKast
ouodusukay: Yuedonoe nocooue. — Kaparanna: U1 «M3narenscteo AKHYP», —2019. — 174 c.

https://aknurpress.kz/reader/web/2971

6. bakpuiay cypakrapsl (Feedback kepi 6aiisianbIchI):

1. TepMoanHaMUKaHbIH OipiHIII 3aHBIHBIH MaHbI3bI Hesle?

2. Wnean ra3papaarsl )KYpeTiH YPAICTEPAIH epeKIIeNIKTepiH aTa?

3. JIeHeHiH Kby CUBIMJIBUIBIFI IETeH KaH1ai mama?

4

5

. Keumyneia 6acka sHeprus TypiepiHe alHaIybl Kajai sxypesi?
. boc xoHe GaiinaHbICKaH SHeprus KaHaai 6arbITTa e3repei?
6.KalTeIMCBI3 yiepicTep SHTPOIHUSCHIHBIH O6CY KbIJTAMIBIFBI KaJlail aHbIKTaJIa1b1?

Ne 6 [opic

1. opic  TakpIpbiObl:  DOTOOMOJMOTUSIIBIK  YAepicTepAiH  ajfalIKbl  CcATbhLIaphbI.
D0oT00MO0TOTHAIBIK IPEKETTIH CIIEKTPJIepi.
2. Iapic makcatbl: CtyneHTTepre GOTOOHONOTHSUTBIK YASPICTEP/IIH AJIFalIKbI KE3EHIH JKOHE
(OTOOHONOTUSIIBIK SCEPAIH CIIEKTPIH TYCIHAIPY.
3. Jdapic Te3ucrepi:

buonorusneik Kyiene coynemik SHEPrusHbIH SKYThUIYBl KE31HJE >KYPETIH yaepictepii
(poTo0HOIOTMSJIBIK YIEPICTEDP JIETT aTaHIbI.

DOTOOHONOTUAIIBIK YA€PICTEP/IiH HEri3ri TONTaphl:

®oToOHONOTHSIIBIK ~ yAepicTepaiH OipiHIIl ToOObIHA ar3aHbIH JKYTKaH KYH coayJeci
SHEPIUAChIHAH JXYPETIH OMOJOTHSUIBIK MaHbI3bl KOCBUIBICTAPABIH  (POTOCHMHTE3MIK YaepicTepi
(>kachl1 6CIMIIKTEp, OaKTepUsiIap KaHe Oanbipiiapaa Ty3UIETiH KeMIpCYTeYKTepiHiH (OTOCHHTES1)
KaTampl.

KewmipcyTektepiniH (HoToCHHTE31 OapiblK OMONOTHSIIBIK JKyHeae 00C SHeprHsi apTaThiH
KaJIFbI3 OMOJIOTUSIIBIK Yepic OOJIbIN TaOblIa bl

AJ KaJFaH eCIMIIKTEp MEH jKaHyapiapJa >KYpeTiH yaepicTep ar3ana GOTOTOTHIFAThIH KYH
COyJeCi PHEPTUsICBIHBIH OCEpIHEH J>KUHAKTAJIFaH XHUMUSUIBIK OallaHbICTApIblH MOTEHIIMAIBIBIK
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https://aknurpress.kz/reader/web/1340
https://aknurpress.kz/reader/web/2971
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SHEPTHSCHIHBIH 9CEPIHEH KYPEi.

CUHTETHKAJBIK YJepicTepre HEri3ri CHHTETHKAJIBIK MUTMEHT — XJOPOQWIUIAIH CHHTE31
KaTaJbl.

@OTOOHONOTUAIBIK ~ YACPICTEPAIH CKiHINI TOObIHA XHWMHSUIBIK CHHTE3 JKOHE Kyiie
AHEPTUSICHIHBIH apTYbIHA 0aMJIaHBICCHI3 JKYPETIH YACPICTEP/l )KaTKbI3yFa 00JIaIbI.

byran karaTelHAap: JKaHyapiapAblH Ke3 JKaHapbl, (oToTakcuc, (POTOTPONH3M,
ecCeMIIKTepaiH (oTormepuoan3M (eceMIik O6NKTEepiHIH KYHIe Kapail KO3FaJIbIChI, COTKEIIK JKOHE
KBUIIBIK BIPFaK *oHE T.0.). Byl KyObuibicTap KypaAesi kKoHe COHBIMEH KaTap 3aHJbUIBIKTHI KaTall
cakraiapl. OChl yIEpICTIH apKachlHIA OCIMIIKTEPJIH JaMybl MEH ©Cyl PEeTTEeNill OThIpajbl. by
JKaFaana xKapblK CoyJeci MAJIMET Tacyllbl KbI3BIMETIH aTKapaibl.

DOoTOOMOJIOTHSIIBIK  YACPICTEP/IiH YIIIHINI TOOBIHA >KapbhIK ACEpPiHEH Tipl KYPBUIBIMIAP
3aKbIM/IAIATHIH, OMOJIOTUSIIBIK MaHbI3 bl KOCBUTBICTAphI OY3bUIATHIH YICPICTEp jKaTabl.

By3buibicTap Ke3iHAe aF3aHbIH OMIp CYPTrilTIri TOMEHAeH Ii. bysl Oy3pLIbIcTap SHEPTHUACHI
KOII YJIbTPa KYJITiH KBICKA CAyJIeNep KYThUIFaHa OaiiKaiaipl.

DOTOXUMUSIIBIK peakiusaap OapiblK  (HOTOOHMONOTHSIIBIK YIAEPICTEPAIH HETi31  OOJIbII
Tabbiaabl. Herisri oTOXUMESUTBIK peaKIHsUIapIbIH TYpIIepi:

1. ®orononnany (dhoTomoHuzams) — OV KYTHUIFAH KBAHTTBIH AJIEKTPOH]IBI MOJIEKYIIa
KYpaMbIHaH CBIPTKA YPHIN HIbIFapybl. POTOMOHIANY Ke3IHAE WOHIAp Hemece 00C paauKaiigap
TY31Ie/Ii.

2. ®OTOTOTHIKCHI3AAHY koHe (OTOTOTBIFbLY — OYJI DJIEKTPOH/IBI Oip MOJIeKyIaaH O6acka
MoJleKyara TackiManaay. by ke3ne 0ip MoJieKyiia TOThIFabl, all 0acKachl TOTHIKCHI3AAHA/IbI.

3. ®oroaucconmanus — Oy JKYThUIFaH KBAaHTTHIH OCEPIHEH MOJEKyJalapAblH HOHFa
BIJIBIpAy YIepici.

4. dorousoMepu3anusa — OYI KAPBIKTHIH OCEPIHEH MOJICKYJIaIapablH  KEHICTIKTET1
HiMIHIHIH (KOH(QUTYPaAUsACHIHBIH) SFHH MOJIEKYJIaHbIH KYPBUIBIMBIHBIH €3repyi.

5. @oToaumMepu3alua — O KapblK POTOHIAPBIHBIH OCEPIHEH MOHOMEPJIEPAIH apachiH/Ia
XUMHUSUTBIK OaiiTaHbICTAPIBIH TY31TYI.

CoHBIKTaH KaparmabiM (POTOXUMHUSIIBIK PEAKITUS MOJICKYJIaHBIH JJICKTPOH/IBI JKOFAITYbIHA
HeMece ©31He KOCHIM allyblHa HemMece OY3bUTybIHa OailnaHbICThl 607aabl. MoseKyaaHblH Oy3bUTyhI
OHBIH XHUMMSUIBIK KACHETIHIH ©3repylHe allbill Keniemi. Mbicanbl: akybl3 Oy3bUIca, OJ1 ©31HIH
(epMEHTTIK KaCHETiH KOFaITaIbl.

@oTOXMMHSJIBIK peakuusiHbIH OipiHmi ke3eHi — >xapblKk Ke3eH. byn kesenpae Tasa
(bU3MKAIBIK YAEpIC KYpedl SFHU MOJIEKYINa JKapbhlK KBAaHTBIH KYTaJIbl J1a KO3y KyWiHe eredi: A +
hg — A*

Kosy yzepici ke3iHae MoleKysa SHeprUsHBIH KOPBIH >KUHAKTAWIbL byn ke3me »KapblK KBAaHTHIH
KYTYFa KaThICAaThIH MOJICKYJIaHbIH 3JIEKTPOHBI HETI3T1 SHEPIeTUKABIK JICHICHICH YKOFaphl SHEPTeTHKAIBIK
neHreire etei. MoneKyIaHbIH KATIThI SHEPIUSChI )KYThUTFAH KBAHT SHEPIHUSCHIHBIH IIAMAChIHA apTaIbl.

BolibiHIa apThIK SHEPTUSIHBIH KOPbI 0ap KO3FaH MOJIEKYJa KapaHFbIIa MyMKIH eMec (JOTOXUMHUSIIBIK
peakimsira  Tycemi. Ko3FaH Mosiekyna OHBI KOpIIaraH MOJIEKYJIaIapMeH oCepiieCKeHe, Ol ©3IHIH
ANIEKTPOHBIH He Oepilt, He KOCHII ABII PaIUKATFa HeMece HOH-PA/IMKAJFa aiiHaIaIbl.

Ty3inren pamgukan Hemece HOH-PaMKATAAp AFAIIKBl TOTHIKTAHIBIPFBINTAD HEMECe AJFaIliKbl
TOTBIKCBI3IAHIBIPFBIIITAp Jen ataiaabl. Ockl AeHreiie (GOTOXUMUSIIBIK PEaKIUSHBIH KaphIKTATBIHY K3€H]
APTTHI TYP/IE AIKTAIAIbL.

QDOTOXUMUSIIBIK ~ PEAKLMSIHBIH  €KIHIN  Ke3eHI — KAPaHFbl KE3CH JIem  arajajpbl
Ty3imreH ayFamikel TOTHIKTAHIBIPFBIIITAD KOHE TOTHIKCHI3IAHIBIPFBIIITAPIBIH SFHA  PATAKATIAPIBIH
CBIPTKBI OpOUTANIapbIH/a OIPIKIIEreH AJIeKTPOHIAp OOJFaHABIKTaH, ONlap >KOFapbl XUMUSUIBIK OeNceHi
OOJIBIT KETIE].

CoHBIKTaH ONap KapaHFbI JKepJie JIe TOTHIFY-TOTBIKCHI3IaHy PeaKIMsUIaphIH XKYprize anambl. by
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pamKaaap OMOXUMHSIIBIK peakiusuiapMeH OipiresIi >koHe oJlap/ibl ©3repTe/i.

BHOXUMISIIBIK peakiysuIapAbIH 63repyl aF3aHbIH KaIMIbI (PU3HOIOTHSUTBIK KYHiHIH 63repyiHe KoHe
KaHaaa 0ip (PU3HONOTHSUTBIK YIEPICTIH KYPYIHE aJIbIIT KEJIe/Il.

DoTOOHONOTHSITBIK YICPICTIH Ti30€ci:

JKapBIK KBAHTBIH KYTY — (OTOXMMHMSUIBIK PeaKiusi — XUMHSLIBIK /KoHe OMOXMMHSUTBIK PeaKiust
— (pU3HOJIOTHSIIBIK Y/Iepic.
OU3HOIOTHSIIBIK YIEPIC PETIHAC MbIHATIAP/IBI aTayFa 00JIaIbl:
1. porocuHTE3 KE3iHAE OTTETIHIH OOMiHY];
2. CIMIIIK JKaTbIPaKTAPBIHBIH KYHI'e Kapaii KO3FaTybI,
3. >KaHyapiap/IbIH apbIK COYJIECIHE PeaKIIUsCHI;
4. ar3a YINAIApbIHBIH KYIIITI )KapbIK COYJIECIMEH JKapbIKTAIFaH 1A OJTyi.

Bynan 6acka Ko3raH MOJIEKYJIaHBIH SHEPTHSCHI TaFblna OipHele OarbITTap/Ia JKyMCaIa Ibl:

1. KapbIK MIbFapajIbl (JTFOMAHECIICHITNS );

2. KbLTyFa aybICaJpl;

3. Gacka Mornekyrnara Oepinesii (3HEPrUSHBIH MUTPALIUSICHI);
4. MOJIeKyIa TPUTUICTTIK KYHTre €Hyl MyMKIH.

DHEPrusHbIH, ~ MHTPAIMICHl HEMECe MOJICKYJla TPHIUIETTIK KyWIre SHTCHHEH KeHiH apbIKapaii
(OTOXMMUSITBIK aJIMAacy OOJTYbI MyMKIH.

Bipreil aFpIHBIH OpTYp/l TONKHIH Y3bIHABKBIHAAFEl JKApbIK IIBFAPYbl OY3bUTYIBIH OpTYpIl
JIOPEKECIH TyAbIpaIbl. DOTOOMONOTHSIIBIK 9CEPIiH MIbFAPbUTFaH JKapbIK TOIKBIH Y3bIHABKbIHA TOYSI U TH
Jcep eTy CHEeKTPi Jen ataiipl. Ocep €Ty CHEKTPi JKeKe MOJIeKYJIa YIIIiH Jie, ’KacyIla YIIHIe TYPFbI3yFa
Oomapbl.

DoTOOMONOTUSHBIH, 3aHAAPbIHA COUKEC MOJIEKYIIaIarbl ©3repiC TeK OHBIH JKapbIK KBAHTHIH KYTKaH
Ke3/1e 0OTybl MyMKIH.

CoHIBIKTaH ocep €Ty CHEeKTpl ©3iHIH IMIIHE Kapaid coil MOJEKyNaaapAblH OepuIreH XUMUSIIBIK
HeMece (PUBUKATIBIK AKayarka OEpeTiH KYThUTY CIIEKTPMEH COMKEC KeTe/Il.

4. UnmocTpanusiiblK MaTepPHaJl: Ipe3eHTaIlus, ciaaiarap

5. Oneouer:
e Herisri:
1. Kosanesa JI.B. Meaununckas 6uodusuka: yued. nocoodue.- Anmarel: AKHYP, 2016. - 324 c.

2. Pemu3zoB A.H.Menununckas u Onosiornyeckast Gu3mka. - 2-e u3l., Ucrp. u nepepad.- M.:

I'SOTAP - Menua, 2016. - 656 c.

Kycaunosa K.T. Menuuunnansik 6uodusuka: oKy kypaisl.- Aamarsl: AKHYP, 2016. - 238 Ger.

4. ®uzuka u ouodusuka: yueonnk/B.d. Auronos, E.K. Ko3nosa, A.M YepHsli.- 2-e u3f., ucnp.
u nom.- M.: I'DOTAP-Menua, 2014.- 472c.

5. Kovaleva, L. Educational handout on medical biophysics: textbook / L. Kovaleva.- Karagand :
Aknur press, 2016. - 146p.

6. Menmununaneik onodusmka: oKy Kypainsl / K. XK. Kyna6aes [xk. 0.].- OKM®A oky-oaicT. keHeci
HiemiMiMeH Oachll IIbIFapyFa YChIHBL. - AnMaTel: OBepo, 2014. - 192 6er. c.

7. buodwusuka (xa3.): Oxy kypansl/ Tyney6aes XK.C.- Anmarer: TOO Dsepo, 2024.-248 6.

8. Uymunorckux B.P., Kamuesa XK. A. TIpakTuKyM 110 MeTUIIMHCKOM Onodusnke. YueOHOE
nmocobue.- UIT"AKHYP", 2023

9. Ammbaer b.M., AnmabaeBa H.M., A6uposa M.A. buodusuka. 1-6emim. (MeTUITHHAIBIK,
JKOFapbl OKY OpbIHAApbIHA apHaiFaH). OKy amicremenik Kypan.- WUIT "AKHY¥P", 2023

10. baiimynnaesa I'.E., Hypmaran6erosa M.O., bortanoBa A.O. buodmusuka. 2-6emim. (Me. ;KOFapbl
OKy OpbIHIapbiHa apHanFaH). Oky omicremenik kypair.- UIT "AKHYP", 2023
e Koceimina;:

1. Yygunorckux B.P., Kaymesa JK.A. TectoBbie 3aaHus M0 MEIUIIMHCKON OMOIOTHYECKOM

w
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¢usuke: yued. mocodue.- M3 PK; Men. yu-T AcraHna. - Kaparanna: UIT U3a-Bo "Aknyp", 2013.

2. Kanmea XK. A. MenuuuHanslK 6nodu3nka MoHIHEe apHAIFaH TECTUIIK TarchipMaap: oKy Kypaibl
— Kaparanasi : )KK «AxHyp», 2013x

3. KK .Kyna6aes, K. K. AbnpaxmanoBa, M.A.MaxamberoBa, A.H.Ce3apik «®Du3uka» AnMarhl-
«39Bepo» 2016 x

e DJEKTpOHbI OachUIbIMAAP:

1. 2Karkanbaes XK. K. buonorusuibik ¢uzuka. JIaboparopusuibIK-TIPaKTUKAIBIK cabakTap.
TexHomorUsIap TeCT-pEUTHHT XyHenep. — Anmatsl: «9Bepo» 2020xk. -360 0.
https://elib.kz/ru/search/read_book/590/

2. MemuuuHanbIK OMopU3UKa MEH MEATEXHUKAIAp OOMBIHIIA JIA00PATOPHSIIBIK MPAKTUKYM. OKY
kypansl./ Y.A.baiizak, K.JK.Kynabaes. — Anmatsr: «9Bepo» 2020k. -304 6.
https://elib.kz/ru/search/read_book/51/

3. K. K. Kyma6aes, XK.JK. AonpaxmanoBa, M.A. MaxamberoBa, A.H. Ce1316IK. MeTuITuHAITBIK
ouodusnka «PapMalvs» MaMaHIbIFbl CTYICHTTEPiHE apHAJIFaH OKY Kypasbl AJIMaTel; DBEpo,
2020 x. 212 6. https://elib.kz/ru/search/read book/309/

4. KoituyoekoB b.K., AiitkenoBa A.A., bykees C., banmaram6erosa ['.I'. MeauinHamnbIK xoHe
OHMOJIOTHSUTBIK (PU3HMKA HETI3/Iepi: OKY KIHpaibl/ — «9Bepo» Ocmackl, Anmmater: 2020. — 292 6.
https://elib.kz/ru/search/read_book/866/

5. Kosanesa. Meaununckas 6uodpusuka: yaeoHoe nocodue (2-oe nznanue) — Anmatsr: UIT

«M3narensctBo AKHYP». — 2019. — 324 chttps://aknurpress.kz/reader/web/1340

6. Yynunosckux B.P., Kamuesa JXX.A. JlabopaTopHbIii pakTUKYyM 1O qucuuIUInHE «MeaninHCKas
onodusukay: YueoHoe nmocooue. — Kaparanna: UIT «M3natensctBo AKHYP», — 2019. — 174 c.

https://aknurpress.kz/reader/web/2971

6. bakbuiay cypakrapsl (Feedback kepi 0aiinanbichbl):

1. Kanzait (hoToOHONOrusIIBIK YIepiCTEpAiH HET13r1 TONTaphlH Oiecizaep?

2. Kanmait (hoTOXMMUSIIBIK peaKkIMsIapabIH TYpIepiH Oinecizaep?

3. DOTOXMMHSITBIK PEaKIMsUIaP/IbIH HET13r1 Ke3eHIEPIHiH aifbIpMallabFbl Hezle?
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