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[IporpamMma KaHIMIA4TCKOrO 3K3aMeHa [0 HayuHol crmeumanbHocTH 1.5.2. Brodmusnka (MEIHUMHCKHE
HayKH) COCTABJIeHA B COOTBETCTBMM C mpukaszom MunoGpuayku Poceun ot 24.02.2021 roga Nell8 " O6
YTBEPKICHHH HOMEHKIATYPBl HAYUHBIX CIENHAIBHOCTEH, 10 KOTOPBIM MPUCYKAAIOTCS yYEHbIE CTETICHH, H
BHECCHUY H3MEHEHHsS B [I0J0JKEHHE O COBETE IO 3aUIHWTe JUCCEPTallMii Ha COMCKAHHE YYEHOH CTENeHH
KaHIUOATA HAyK, HA COMCKAHME YYCHOMN CTEMEeHH JIOKTOPA HayK, YTBEPXKIAEHHOE NMpHKazoM MUHUCTEpCTBa

an

obpaszosanus u nayku Poccuiickoit ®enepanun ot 10 HostOps 2017 . No 1093".

IIporpamma oGeykiena Ha 3aceanun kadeaps! Onohu3NKK U LMQPOBBIX TEXHOTOTHH

[Tporoxon ot «01» mapta 2024 r. Ne

PazpaboTunku:

1. Pynnoma Amnactacus EsrenpeBHa (NOKTOp (H3MKO-MATEMATHUECKHX HAYK, 3aBelylolMi kadenpoi
OMOPHINKY U LH(PPOBLIX TEXHOIOTHH)

2. Jlsopeukuii Konctantun Huxomaepnd (kanmumaT GU3NKO-MAaTEMAaTHUECKUX HayK, JOLEHT Kadempsl

Ouoduznky U NUQPOBBIX TEXHONOTHI)



1. HEJb U 3AJAYU KAHIUJIATCKOI'O 3K3AMEHA

Llens KaHIMIATCKOTO JK3aMeHa — YCTAHOBHTH IIyOMHY Npo(ecCHOHANBHBIX 3HAHWH acnvpaHTta
(MPUKPENIEHHOrO JIH1A), YPOBEHb MOATOTOBIEHHOCTH K CaMOCTOATENBHOH HAay4YHO-HCCIEN0BATEIBCKOH
HEATeTbHOCTH.

3anauyn KaHAMJATCKOTO 9K3aMeHa:

OnpenenuTs YpOBEHD 3HAHUIL, TIOMYIEHHLIX ACITUPAHTOM (MPHKPEIIEHHBIM JIMIOM). TOTOBHOCTE K

BLITIOMTHEH IO HAYYHO-HCCIIE 10 BATEIBLCKON JIEATEIBHOCTH,

2. COJIEPXAHHUE ITPOI'PAMMBI KAHIUJATCKOI'O DK3AMEHA

BBEJAEHHWE.
[Mpeaver Ouou3ukH, OCHOBHBIE pasmensl Ouodusuku. Mceropus pasBuTHs OHOPHU3HKH.

B3auMOoOTHOIIEHKS OHOPUIUKH C IPYTHME OHOJNIOTMYeCKUMH JucLMITuHaMu. bruodusuka 1 MeIMIMHA

SIAEPHASI 1 KBAHTOBAS BHOOHU3HUKA

BJIEMGH'I‘?IDHBIC ‘-l::!CTHlIbI.'ATOMHOe fapo. Pa,[lﬂoaKTI*lBHOCT]: H ee NPUMEHEHIIE B MeIHNLHHE,.

HomeniiaTypa ¥ OCHOBHBIE CBOMCTBA dNEMEHTAPHBIX 4acTHIL. [IpHHIMMBI perucTpalui YacTHIL.
OCHOBEI TEOPHH aTOMHOTO si7pa.

WcTouHMKH 3feMEHTApHBIX YacTHLl (paJMoaKTUBHBIE MaTepUalbl, PEaKTOPhl H YCKOPHTENH
4yacTHL). OHeprus wacTui, [Ipoueccsl, NPOMCXOAALIME MPH TIOTJIOMEHHH TKaHAMH PaJIHOAKTHBHBIX
H3TydeHHi; ryOnHa NMPOHHKHOBEHMSI YacTHLl B TKaHM: TIOTJIOLICHHAS 103a; Ho3uMMeTpus. Dusmueckue
MPHUHLANBL  MCTIONB30BAHHA TTOTOKOB J3JIEMEHTAapHLIX 4YaCTHI B KJIMHHYECKOH AUArHoCTHKE 1
MCCIIeIOBAaHHA MeTabOJNIMYeckUX TMpOoIeccoB, 0OHapy:KeHHMs 04aroB BOCHNAJNEHHsS H ONyXoJleHd 1o
HAKOIIJIEHHIO PaJHOaKTHBHO MEUEHHEIX BEIMECTB B TKaHAX] JHAIHOCTHHECCKOES MPUMCHCHHE CHHXPOTPOHA H
Jipyrux yekoputenel. O6nyuenye HelfTpoHaMH U JPYTHUMH YaCTHLAMH JUTs Pa3pyLIEHUs OTyXOJIeH.

DKONoruuecKkue mpodIeMbl BIUSHUS PAHALME HA OPTaHM3M M METOJbI 3alUThl OpraHu3Ma OT
pazualmy.

Bomnnossie esoiicrsa yacrun. @usznka aroma. O6pazoBane MoIeKyI.

BonuoBele cpoficTBa uacTHil, [IpHHIMIBI UX HCHONBL3OBAHMS B AIEKTPOHHOH MHKPOCKOIHH
OHOOrHYECKHX MAKPOMOICKY, KIETOK H TKAHCH.

Mogens artoma [lpemuurepa. Ilepuwomuueckast cucrtema snemeHtoB. OOpasoBaHue MOJIEKYIL
DNeKTPOHHAs CTPYKTYpa HauboIee BaKHBIX MPOCTHIX DHONOTHYECKHX MOJIEKYIL.

[Tepexoanl MexIy PHEPreTHHECKHMH YPOBHIMHU B Monekyle. Tlornomenue W u3nyueHne SHEPruu
MOJICKYJIaMH.

Cpobonusle panukansl. VIcTOUHHKH UX TOSIBIEHHS B opranksme. CBOHCTBA CBODOIHEIX PaaHKaioB.
CpofomHOpagUKANLHBIE PEAKLMH, BBHI3BAHHBIE JMEKTPOXMMHUYECKHM OKHCIICHHEM, M €r0 IPHMEHEHHE B
MEIHWLHHE.

BianmojaeficrBie MOJIEKYJT € 3JIeKTPOMATHUTHBIM H3JIyYeHHEM.



BsaumomedicTBHe MOJEKYJT C  PEHTIEHOBCKHM  M3JIyueHHeM. VCTOYHHMKU pPEHTIEHOBCKOTO
M3NTy4eHUs (PEHTTeHOBCKHE TPYOKH, CHHXPOTPOHBI). QDHU3UYECKHE NPUHIMILI THArHOCTHYECKOTO H
1e4ebHOT0  NpPUMEHEeHMs PEeHTIEHOBCKOTO  M3MydeHHs. PeHTreHoBckue TOMOrpadel,  IPUHLHITEL
bopmupoBanus 00BEMHOIO U300paeH s TKaHeH U OpraHos.

BaaumoneiicTBie MOJICKYJT € yILTpa()HOJIETOBLIM M ONTHYECKHM H3nyueHueM. Jlazeprl kak
HCTOYHMKY CBETA: MPUHLUI ACHCTBHSA, HEMPEPBIBHBIN U UMITYJIBCHBIH PEXUMBI, JUTMTEIBHOCTE HMITYJIECOB;
MHTEHCHUBHOCTH H MOHOXPOMATHYHOCTE U3Ny4yeHust. OCHOBHBIE 00J1aCTH IIPUMEHEHNS J1a3ePOB B MEIHLIMHE.

Pacceqnue cBera OMOTOrMUYECKHMH CpedaMy, CBSI3b C pa3MepaMy YacTULl M AJMHOH BOJHBI CBETA.
TypOumumerpust W He]enoOMeTpHs; KOppeNsiliMoHHasE HeheloMeTpus; MpUMeHeHHe B JabopaTopHOM
ananuze. [lornmomenwe cmera u abcopbumonnas crnexrpodoromerpus. OCHOBHBIE KOJIMUECTBEHHbIE
NoKazaTesnu, XapaKTepusyloiue nornoueHne, 3axkoH byrepa-JlamOepra-bepa. Henunelinsle adpdexrs! npu
noriaomenuy OOLIIMX MMOTOKOB csera: olecupeuuBanue’ obpasia, Cl0OXKEHHE JHEPrui ABYX KBaHTOB,
YIBOEHHME YacTOTHl ¥ NByX(oToHHOE BO30OY)aeHHe. CNeKTpPhl MOTJIONIEHHs BaOXKHEHIHX OHONOTHYECKHX
MosIeKyN. B3aumouelicTBHEe MOJIEKYJ ¢ IOJSIPH30BAHHLIM cBeTOM. JlHcnepcus ONTHYECKOro BPAIICHHS U
KPYTOBOH IUXPON3M OHOIOrHYECKHX MOTEKYI.

[Tpoueccer, npoucxoasuMe B BO30YKIEHHOH  MONEKyJde TOCie TOrJIOUIeHHsS  CBeTa.
ManyuatensHsle W Oe3bI3mydarenbHble INEpexoJibl B OCHOBHOE cocTOsiHWe. [lepexolsl B TPHUIIETHOE
cocTosiHMe, M3nyueHue cBeta Bo30yKICHHBIMHE MONEKyIaMu: (JOTOIFOMHUHECIEHIIHS, XEMHTIOMHUHECLIEH LS
i hocihopecueHLH.

KoneGauust atomoB B Monekynax. [lorynomeHnne HHQPaKpacHOrO H3JIYUEHHST MOJIEKYJIaMH,
KoMOMHaUMOHHOE paccesuue cBeTa. MK 1 pamanoBcKas CrieKTPOCKOMHS W UX MPUMEHEHHME B KIHHUYECKOH
quarHoctuke. HerHpasuBHOe onpe/eNieHle caxapa | JIMITH/I0B B KPOBH NMpH AuadeTe W aTepoCcKiIepose.

Panuocrekrpockomnus. DNIEKTPOHHBIN apaMarHUTHEIH pezonanc (II1P): dusuyeckuil MpUHLAT,
OHoNIOrMyuecKy BasKHbIe MoneKkynsl, gaoumue curuan DIIP; mpumeps: cnexkrtpos DIIP; cnunoBRIE METKH,
J0HLI ¥ JTOBYILIKH. BosmoskHocTH npumenenust DT1P B memuine, SnepHslil MaruuTHBIA pesonance (SIMP):
(pU3MUECKHI NPUHLMIT, aTOMHBIE sIpa. natomue curuan SIMP; Xxumuueckuit CABHT, BpeMs CIIMH-CITHHOBOH
W CINUH-pelmeTouHo# penaxcauuu. [lpumenenune SIMP B auarnoctuxe. CocToSHHE BOIBI B Pa3IHUHBIX

OpraHax ¥ TKaHsX, ero siausHue Ha curuans! AMP, npununne! nnarroctuku metonoM SIMP-tomorpadun.

GOOTOBHUODHU3INUKA
Beenenne
OcHoBuple (poTOOHONOTMUECKHE IMPOLECChl, MX KpaTkas XapakTepucTHka. OCHOBHBIE CTAIMH
(poToduonoruueckoro npouecca. [puuiune uzydenus nepsuYHbIX (GoTodGu3nyecKkux) cTamui.
B3aumopaeiicreie goTonoB ¢ 6HOMOrHMeCKH BASKHLIMII COETHHEHISIMH
[Tornomenne ¥ MOpornyckaHWe MOHOXPOMAaTHYECKOTO cBeTa pacTBopamu. lloueMy cHexTpel
[OrI0MWEHHs pacTBOPOB {1 3TO WIHPOKHE TIOMOCKHL, a HE y3KHe NUHUH. CIEeKTPLI MOTIOMIEHHT U XUMHUECKast

CTPYKTYpa OHOJIOrHUecKH-BKHBIX coeanHenunit. Crnexkrpodoromerpsl. KayecTBeHHBIH H KONHYECTBEHHBIH



criektpodoromerpuueckuit ananus. duddepenumansuas (pasnoctHas) cnekrpodoToMeTpus. Mekaxkenus
CIIEKTPOB B OHOJIOrHYECKHX 00beKTax. BusHue paccesHus cseta odpasnoM. DddekT "cuta’. OnTHyeckue
CHCTEMBI OMTTOBOIOKOHHBIX 3HIOCKOIOB,

(DOTOJHOI\'IIIHQCHCHH!-IH OHOJIOrHYEeCKHX CHCTEM

DOTOMOMUHECHEHIIUS OHONMOTMUSCKHUX MOJIEKYJ M aJbTePHATHBHBIE MYTH pAcTpPaThl IHEPrHH
Bo30y:kaeHus. OCHOBHBIC TApaMETPHl JIIOMHHECLEHUMH: CIEKTPB! [OIIOIIEHUS, BO3DYKIEHHUS U
H3JIYUCHHS, KBAHTOBLIH BBEIXOA M3NYUCHMsI, BpeMs KHU3HH BO30YXKIEHHOIO COCTOSHHMA MOJEKYIIb,
MOJISIPU3ALLAS JTFOMHHECHEeHLIHH. TIpiMepsl GHONTOTHYECKH BAXKHBIX (DIIyOPECUHPYIOIIMX MOJIEKYII.

3aKOHBl TIOMHHECHEHUMHU ¥ uX (usnueckuil cmplicn (3akon Croxca, mpaBuno Kammm, mpasuio
Jlepmuua, 3axkoH Basmiosa). CBsi3hb MHTEHCHMBHOCTH JIIOMHHECIIEHLIMH C KOHLIEHTpaluel BelecTra.
JlromuHecueHTHbIH ananu3. [lpubopsl juist perucrpauuy JoMHHecHeHUMH. ONTHYEeCKHE MHKDPOCKOIBI
(Bxrmiouast (pasoBLIM KOHTPACT, JIOMHHECIUEHTHYIO H KOH(OKATLHYI0 MHKPOCKONHUIO). [IpHUHHBI BBICOKOMH
YYBCTBHTEIBHOCTH (ITYOPECUEHTHBIX METONOB OOHapyeHHs Monekysl. [lpuMerneHue (iyopeclUeHLHH B
nabopaTopHOH IHarHOCTHKE.

BespisnyuatenbHBIH  MEPEHOC 3JHEPTMH  3MEKTPOHHOTO BO3OYKICHMS MEKIY MOJEKYIaMu:
MEXAHHM3M H BO3MOKHOCTH MIPHMEHEHHS.

MdrayopecueHTHBIE METKH ¥ 30HIAB. BO3MOKHOCTH MX IpPUMEHEHHE TIPH H3yueHUH OenKoB.
HYK/JIEHHOBBIX KUCIOT U MeMOPAHHBIX CTPYKTYP KIETKH.

docdopecteHns B OHOTOTHHECKHX CHCTEMAX,

XeMIIIoMITHeCIIeH I H S

KonuuecTReHHBIE XAPAKTEPUCTHKH XEMHIIOMHHECUEHIMU. [eHepauus XeMHIIOMHHECLEHIMH
CBOOOJHBIMH pamguKanaMi. XeMHIIOMMHECIEHLMS IIpH TEePeKUCHOM OKHCISHHH JHIHIOB, NPHPOIA
MEPEKUCHBIX CBOOOJHBIX PAIMKAJIOB. XEMHIIOMHHECUEHLHS TPH aKTHBALMK (DArOLWTOB: pPEaKlHH,
IIPHBOJAIIHME K TeHepalrnh aRTHBHBLIX (bOpM KHUCIIopoaa H CBO6OI[HBIX pamuKajloB, CIIEKTP CBEYECHHA.
Mcnmonpzopanue XeMHIIOMUHECLEHTHBIX METO/I0B B OHOJIOTUN W MEIHLIUHE.

buoduzngeckne cragnn GoTodHOTOrHYECKHX NPOLECCOB

OcuoBurle (oToduonoruyeckue mnpouecckl. OcHOBHBIE cTaauK (HOTOOMONOrHYECKOro Mpolecca.
dotoxnmuueckuii crnexkrp geidcrsus. Criexrpnl aeiicTsus QoTonpenpaineHuit duomonekyn. M3amenenue
CBOMCTB MOJEKYJT B 3JIEKTPOHHO-BO30Y/KIEHHOM COCTOSHUH. KOMIMIIEKCH] € MEPEHOCOM 3apsia.

MeToasl u3yueHust nepBHUYHBIX (GOTONPOAYKTOB. DOTOXMMHYECKHE peaklUd MOJEKYJ MpH HX
B030y>:neHuu ynetpaduonetoBsivm ceToM. OCHOBHBIE (hOTOTPEBPALIIEHHS apOMATHUECKUX TPYIIN B Oenkax
H HYKIIEMHOBBIX KHCIIOTAX; HHAYKIHS YIBTPa(hHOICTOBEIM H3NTYUECHHEM PEeaKUHH MepeKHCHOro OKHUCIIEHHS
HEHACBILEHHBIX JTHIIMIOB. PasnuyHble [nuana3oHel OHOJIOTMYECKH aKTHBHOIO  YIBTPA(HONETOROrO
M3JTyUEHHUS.

Hcnonbiosanue (oroxuMHUeckuX peakuui B JeuebHbIX wemsx. DoToaumHamMHuecKas Teparius
JepMaTo30B. Ponb CHHONIETHOrO KHCIopojaa. MexaHn3M (OTOMMHAMHYECKOTO YHHUTOKEHHS OIMYXOIEBbIX

KJIETOK C [TOMOIIBIO TOPQPUPHHOB U IPYTHX CEHCHOUTU3ATOPOB.



XapakTepUCTHKM CONHEYHOTO yIbTPaQHONETOBOTO H3IIyUeHHMs 3a MpeienamMi atoMoc(epsl U Ha
noBepxHOCTH 3emmu. CreKTp MpOMyCKaHHs COMHEHHOro M3My4eHHs KMCIOPOIOM M O30HOM arMocdeps!
Semim. MaMenenne yneTpadiHONETOBOTO U3YYeHHsl B Pe3yIpTaTe HCTOLIEHHS O30HOBOTO CJOSL 3eMIIH.
AHTHpaXUTHUECKHI SQdEKT Mpy 06IyYeHUH KOKH yILTPa(QHONEeTOBBIM H3TydeHIEM, POJlb BUTaMuHa D3.
BpenHsle ocaeACTRHS U3OBITOUHOr0 OCBeIleH s (HapyIIeH s 3peHUs, MHEIOMa | Ip.).

[TpuMeHeHue NasepoB B Meauuute. JlasepHas Xupyprus, nasepHas Teparus, GoToIHHAMHYSCKAs
Teparnus.  OCHOBHBIE — MEeXaHH3MBI  TEPANEBTUUECKOTO  JEHCTBMS  JIA3EPHOTO  M3IIYHUCHHA:
(GoToceHCHOMAM3UPOBAHHAS AKTUBALMS KIeTOK, (OTOpeakTHBauus (QepMeHTOB, (OTOAUCCOLHALIHS

KOMTIJIEKCOB MOHOKCH A a30Ta. .HEBG[JI)I KaK HHCTPYMEHT ME,IIHKO-ESHGIIOTH‘I@CKHX HUCCIIeNOBaHUH.

BHNOJIOTHYECKAS TEPMOJMHAMHWKA

[MousTre cBOOONHOM IHEPTHH, FIHTANBIINY U 3HTpoNHH. [lepBoe u BTOpoe Havassa TePMOJIMHAMHKH.
Vcrounyky Temna B opraiusme, TeruioodMex opranuama. HopMbl MUTaHUA ¢ MO3ULKMH TEPMOIUMHAMUKH.

Pacnipesienienie MOJEKYJ TA30B IO CKOPOCTSM M dHepruaMm (pacmpenenenne Makcsena).
TepMomuHaMKUecKHe cBOiCTBA razon. Mofekysisl Taza B 11071¢ BHEIIHWX CHII, pacnpe/enenne bonbumana.
Menuuunckne Hapoxamepsl.

TepMmomnnamuueckue  cpoifctBa  pactBopoB. ®Daszpl,  (pa3oBoe  COCTOAHHE  IKHJIKOCTEH,
KoornepatiBHble (pasoBble nepexoasl. OCcMOTHYECKHE CBOHCTBA pacTBOPOB, OCMOTHYECKOE PABHOBECHE B
OpraHu3Me H €ro pojb B BO3HHKHOBEHHWH OTEKa. CIOCOOBI MOALEPKAHHI OCMOTHYECKOTO PABHOBECHS U €TO
YUET MPH MepeTHBAHUNA KPOBH M CO3/IaHUK KpOBE3aMEHHUTEIEH.

[IpUHLMITET HEPABHOBECHOH TEPMOIMHAMHKH OpPraHu3Ma.

B3AMMOJIEMCTRBUE MOJIEKYJI B BGUOJOTMYECKHUX CUCTEMAX

Bpoyrosckoe jBHxkeHue monexyil. BsskocTs sxuakux cpel. IlocTynarenbHas ¥ BpaluaTenbHas
muddysus monexkyn, xodbouumenTs! auddy3sun B Bpems BpallarelbHOH KOppeNnsuuy MONEKYN, HX
u3MepeHyue (BIyOpecUeHTHBIMH H CIHHOBBIMH 30HIaMH. J(n(p(y3uoHHBIE MOTOKH MOJNEKYJ. Y paBHEHHs
maddysun Duxa. VjaneHue TOKCHUYECKHX BELISCTB U3 KPOBH € TIOMOIIBIO FeMojuanu3a ("HCKYCCTBEHHAs
nouka"), JBmKeHue YacTHIl B KHIKOCTH MOA AeHCTBHEM BHEIIHEH CHIIBI, CEAMMEHTAIHOHHEIE METOIBI H HX
TIpIMEHEHHE U8 aHAIK3a U IPENapaTHBHOrO pas/ie/ieHns OMOTOrHYECKHX MAKPOMOTIEKYJI U KIETOK.

Baaumoneitcteune mexny wmonekynamu. [lorenuman Jlennapa-Jlxonca. CHBHUTH 3JIEKTPOHHOM
NNOTHOCTH  BHYTPM  MOIEKYJIBI,  BO3HHKHOBEHHWE  JMIOMBHBIX  MOMEHTOB.  J{MOOMb-AHMIOJBHEIE
B3aUMOJIEHCTRHS (OpHEHTALIMOHHOE, HHAYKUHOHHOE U aucnepcuonHoe). Bonoponnas ceass. Criennduxa
B3AUMOJICHCTBHS MOIIEKYT B BOIHOH Cpexe. MOJETH CTPYKTYPhI JKHAKOH Bojbl. [mapodobdnble
B3aMMOIEACTRHS.

[TepeHoc snekTpOHA W MPOTOHA Meykay monekynamu. Vonmsauus monexyn. Bsammoneicrsue
HOHOB B BOAHBIX pacTBopax, Teopus ['yu-Uenmana. [ToBEpXHOCTHBIH 3apsi MONEKYIl, KIETOK ¥ TKAHEH.

MeTon anexTpodOpeTHHIECKOTO pa3/ieNieHss MOJEKYI W KIETOK M €ro IMPUMEHEHHE B KIHMHUYECKOM



nabopaTOpHOM aHaNIH3E.

Kunetnka MexMoIexynspHbIX B3aumonelicteuil. (CpoboznHas 3HEprus  B3aUMOJCHCTBHSL
MOPOroBast SHEPIUs  CKOPOCTH peakiu. Teopus adCOMOTHBIX CKOPOCTEH peaKLMi.

[IpuMepbl HEKOBATIEHTHOIO B3aUMOJCHCTBUS MEXKAY MOJEKyNaMu: OEKH, CBA3BIBAIOIIME HOHBI
MeTaIoB ((heppHTHH. NEPPYIOIIA3MEH); FEeMOrTIO0HH KaK TMepeHOCUUK KHUCIOPOaa; anb0yMHH KPOBH Kak
MEPEeHOCUHK JKUPHLIX KHCIOT MW TOKCHYECKHX METaOONUTOB; OENKH KpPOBH-TIEPEHOCUHKH TOPMOHOR;
KOMIIJICKCELI aHTHTeH-aH THTEJO.

Ancopbrms. @usznyeckue OCHOBBI XxpoMmarorpaduu cponctea. D depeHTHas MEIUIHHA: METOILB!
yIaleHHs: TOKCHUECKMX MOJIEKYJ M3 OpraHu3Ma [OCPeACTBOM TIeMOCOpOLMH, IUIa3MOCOPOLUH,

IHTEPOCOPOLHH.

OU3NYECKASI CTPYKTYPA BUOJIOTUYECKHNX MAKPOMOJIEKYJI 1
HAIMOJIEKYJISIPHBIX CUCTEM

Beenenne

buonoruueckue nouMepsl: 6EIKH, HYKICHHOBBIE KUCIOTRI, IOMHYTIeBOABI. MoneKynspHas Macca
Ouonommumepor. MeToabl  HMCCHAENOBAHHS  pa3MepoB M (OPMBEl  OHONOIMUYECKHX  MaKpOMOJEKYII:
CeIMMEHTALMS, BHCKO3UMETPHS, relbHIbTpalius, renbaiekTpodopes, KoppeisiiMoHHas HeheloMeTpHs,
MaIOYIJIOBOE paccesHue HeHTPOHOB ¥ PEHTIEHOBCKOT0 U3IYUEHUS, DJICKTPOHHAS MUKPOCKOHUS.

Cunel, QopMHUPYIOLME BTOPHUHYIO, TPETHUHYIO M UETBEPTUUHYIO CTPYKTYpPY OHOTOTMUECKHX
MaKpOMOINEKYl H TIPHBOAALIME K 00pa30BaHHIO MOTEKYJSIPHBIX aHcaMONeli W HaJAMONEKYISPHBIX CHCTEM.
Pornb ocofoit cTpyKTypbl BOJLI B POPMUPOBAHMH [TPOCTPAHCTBEHHON KOHQUTIYpaLHH MAKPOMOIEKYII.

dusnyeckast crpyKTypa 0e/1K0B

MeTonb!l  HcecnenoBaHUS  MPOCTPAHCTBEHHOW  cTpykTyphl OenkxoB. MK-cnexrpockonus
KOMOMHAIIMOHHOE paccesiHie CBeTa JUIsl ONpee/ieH s CTEeNeHH YYacTust TeNTHHBIX TPYIN B 00pazoBaHuH
BOJOPOAHBIX cBsizeil, KpyroBoH AUXPOH3M H BO3MOMKHOCTEL OMpeeseHusl THIIOB BTOPHUYHOH CTPYKTYpBI
Oenka. PentreHocTpykTypHbI ananu3 rinodyisipuslx OenkoB (ypaBHenue bperra-Bynsda, "oOpartHas’
KpHCTAIIHYECKas peLlelka, TsKeIble aToMbl U H3oMop(dHOoe 3aMelnenne). eirepoodMeH U onpenesieHue
1oy Oenka, CKPeITOH BHYTPH II00YIEL

Tumner Bropuunoil crpyKTyps! 6enxoB. [IpuHUMIEl GOPMHUPOBAHMS TPETUHHON CTPYKTYPEI Oenka 1o
bpecnepy u Tanmyny, ¢opma Genxosoit rmodynsr no Gumepy. ['modynspusle u GubpunisipHoie GenKu,
npumepsl. Kondopmannonnas sHeprus. AHand3 W NIpeAcKazaHie BTOPUYHOH W TPETHUHOM CTPYKTYpBI
Oenka no mnepsuunoil. Cramum camocOopku OenkoBeix Mmonekyn mo [Ituusmy. KommbioTeproe
MOIENTMPOBAHUE NPOCTPAHCTBEHHONA CTPYKTYpsl OeNKOBBIX MONEKysn, DopMHpOBaHHE YeTBEPTUUHOH
CTPYKTYpPBI 3 OeNKOBBIX cyObeauuull. [IpaMepsl poCcTpaHCTBEHHON CTPYKTYPBl 0eNKoB (reMorio0nH).

Kondopmanuonnsie mnepexoasl B OSJIKOBBIX  MOJIEKYJax, WX  HCCIEJI0BaHHE METOA0M
audepenunansioi  cxanupylomei  xamopumerpuu. KoonepaTusHbIE xapakrtep KOH()OPMALMOHHBIX

IIEPEXOI0OB. ,HEHa'I‘ypauzm Genkon. YuacTHe KIETOUHBIX OEKOB (LUEH'IGPOHOB) B YKIIagKe BTOpH‘{HOI\/JI H



TPETUUHON CTPYKTYphl MOTHIENTHAHOM Lermy. MexanusMmbl pernapaliy CTPYKTYpPhl JEHATYPUPOBAHHBIX
OENKOR B KJIETKE.

AKTOMHO3MHOBLIE KOMIUIEKCHl, UX KOH(MOPMAILMOHHBIE NPEBPAIICHUS B TNPUCYTCTBMM HOHOB
KATBLMS, MOJEKYISIPHBIH MEXaHM3M COKPALLEHHUs MBILIEYHOIO BOIOKHA.

®usnueckas erpykrypa JHK, PHK i nx kommniekcos ¢ fenkamu

Bropuunas crpykrypa JIHK u puGOHYKIEHMHOBEIX KHMCIOT. KOMIUIEMEHTAPHOCTE OCHOBAHUH M
THM! Map ocHopanuil. CHIIBL, IPUBOALIHE K 0OPa30BAHHIO CTOMOK OCHOBaHUH. OIHO- U JABYXIICTIOYEUHLIC
KOH(OPMALHH HYKIEHHOBBIX KHCIOT H paBHoBecHe Meskay HumH. [Inapnenne nsoiiHoi crpanu JIHK u ee
peHaTypauusl npu Jeifctsuy Temnepartypsl, pH u HonHOH cuiel. PH3HUECKHE OCHOBBI MOJMMEpPasHOH
LETHOH peaklni, IPUMEHIEMOH B KIMHHYECKOH THATHOCTHKE.

KoMriekes! HYKJIEHMHOBBIX KHCIOT ¢ OenxaMu (HYKIGONPOTEMHBI). XapakTep B3aHMOACHCTBHS
anepubx GenkoB ¢ monekyiod JIHK; npocrpascTBenHas opraHusauus komruiekcos Oemox-JHK B
XpOMaTHHE KIETOUHOTrO sipa. [IpocTpaHCTBEHHAS CTPYKTYPa PHOOCOM.

Jlunnaubie HAAMONEKYASPHBIE CHCTEMbI

DHINKO-XHMHYECKHE CBOWCTBA JIMIHMIOB, YYAaCTBYIOUIMX B (DOPMHDPOBAHMH JIMITONPOTEUHOB H
Guomembpan. CaoilicTea (HOcGONUIHANBIX MOHOCIOER; BIMAHUE HA OTH CBOHCTBA MKUPHOKHCIOTHOTO
coctapa (pOC(ONUIHIOB. NPUCYTCTBHSL XONECTEpHHA, TEMTMepaTypsl, pH u HOHHOH CHIIBI CpeJbL
Mopenpapie GUCTOIHBIE NUMKUAHBIE MEMOpPAHBI: JIHIOCOMBI M TUIOCKHE OWMONEKYIAPHBIC JIMITHIHBIC
membpaust (BJIM).

Metonsl  W3ydeHus (U3MUYECKHX CBOMCTE M COCTOSHUS JHOHAOB B OHCIOE: paccesHue
peHTrenoBcKknux syuei, SIMP, MeTomsl CHMHOBBIX M (IYOPECHEHTHBIX 30HIOB, au(depeHiHanbHas
CKAHUPYIOIIAS MUKPOKAJIOPUMETPHS, JIa3epHas CIEKTPOCKOIHA KOMOMHALIMOHHOTO PACCESHHUS.

dazopsie  mepexonsl B dochonununnom Oucnoe. IloHATHE © KOONEpaTHBHOH EIHHHUILE.
3aBUCHMOCTE TemrepaTyps! (pa3’0BOro rnepexoja OT XMMHUECKOH CTPYKTYphl LENeH JKHPHBIX KHCIOT H
XapaKTePHCTHYECKUX Ipyntl PocpOIHINIOB, OT COaepIKaHus xonecTepuna. Pasnenenue Qas. JlarepansHas
i TpaHcmemGpanas QG y3us MONeKyI B TUITHIHLIX OHCIOsX.

Kommuexen! 0e1K0B ¢ JIHTHAAMH

Jlunonporeunsl. Bubl TUIONPOTEMHOB KPOBH; (PU3MUECKAs CTPYKTYpa YacTULILI, MONEKYJIIBI,
obpasyronme ruapo(obHoe Sapo | ToNspHyIo ofonouky. JlnckoodpaszHble H cdepuueckie yacTuubl. Poib
JIMIONPOTEUHOB B TIEPeHOCe JUITHIOB, PA3BUTHH aTePOCKIep03a H CEPAEYHO-COCYAMCTRIX 3a00IeBaHU.

Buonornyeckue MemGpansnl. VcTopus u3ydeHus CTpOeHHs OHOJIOrMYEcKHX MeMOpaH: MOJIesH
Jarcoua-Jlanusnnu u PoGeprcona, Mozanunas Mogens [ puHa, WHAKOCTHO-MO3aHYHAs MOJEb MeMOPaHBL.
CoBpemeHHBIE NpeACTABICHUS O CTpykType MemOpad. JIunuaueif Owucio#, wWHTErpalbHblE U
nepupepuueckue Genkn. YdacTie UMTOCKeTETa B (POPMHUPOBAHKMH IIPOCTPAHCTBEHHOM CTPYKTYphl MeMOpaH
(Ha MpUMEpPE SPHUTPOLKTA).

OcoBenHocTH CTpOeHHs Pa3nuuHbIX OuomemOpaH, CBsA3b UX CTPYKTYPHOH oprandsaluu ¢

BLINONHAEMON (yHKimeit. Monexysipaas cTpyKkTypa MeMOpaH MUENMHOBBIX 000I0YEK HEPBHEIX BOJIOKOH:!



COTIOCTABIEHHME JIAHHBIX JIEKTPOHHON MHKPOCKOMWH H PEHTTEHOCTPYKTYPHOro aHamiia. OcobeHHOCTH
MOJIEKYIISPHON OpraHn3alid MeMOpaH DPHTPOLMTOB M LMTOIIA3MATHYECKMX MEMOpaH IPYruX KIETOK.
OcobeHHOCTH CTPOSHHS BHYTPHKIETOUHBIX MeMOpaH (stnepHas, MUTOXOHAPHUsIAIBHAS,

SHIOTIA3MATHYECKHH PETUKYIIYM, CApPKOILIA3MaTHUECKUH PETUKYIIYM).

BNODOU3UKA KIIETKH

Beenenne

Ofmast CTpyKTypHas OpraHusainMsi KIeTkd (MeMOpaHHBIE CHCTEMEI, SJPO, LHTOCKENET).
CokpaTtutessHble CHCTeMB! KIeTKH. OCHOBHBIE QU3HYECKHE XAPAKTEPUCTHKH KICTKH M HEKOTOPBIE METO/IbI
MX M3ydeHus: pasMep (MUKpPOCKOMHs, ceanmenTamus); (opma (MUKPOCKONHUS); 0O0BEM (NpOoTOUHAs
KOYJITEpOBCeKas KOHAYKTOMETPHs); 3apsil MOBEPXHOCTH KIETKH (IEKTPodOpe3, 3apsKEHHBIE 30HILI);
COCTOSIHKE BHYTPUKIIETOUHOM CBOOOAHOM U cTpyKTYpUpOBaHHOH BoIs! (SIMP).

Metoasl pazjeneHuss KIETOK: CEeOMMEHTallds M ee NpUMEHEeHHE IS BBIIENEHHS KIETOK H
3aMelledus MMasMbl WIH KJIETOYHOHW Macchl, NeueOHBIH nuradepes; NpOTOUHBIE (DIYOPECHEHTHBIE
COPTHPOBUIMKH KJIETOK.

TpancmopT BeureeTB Mepes GnoJIorH4ecKue MeMOpaHbl

MeMmOpaHHBIE CHCTEMBI, HCTIONB3yeMBble TIPH M3YUEHHH NEPEeHOca BEIIECTB: KIETKH, CYOKIIETOUHBIC
CTPYKTYPBI, JIMITOCOMBI, OUMONEKYISIPHbIE TUITHIHBIE MEMOPAHBI.

MeTtos! HccneﬂéBaHm IepeHoca BellecTB Yepe3 OUoJIoryeckue MeMOpansl (M3MEPEHHE HOHHBIX
TOKOB, (pJIYOPECIIEHTHO ¥ PAIHOAKTHBHO MEUEHHBIE MOTIEKYIIBI).

[ToTok ¥ NJAOTHOCTHL MOTOKA Moyiekysn. OCHOBHBIE BHJIBI NMepeHoca BEIIECTB 4epe3 MeMmOpaHy:
naccusHas audgdysus, obnerdennas audQys3us U akTUBHBIA TPAHCIIOPT; MpUMepsl. Y pasHenus quddy3nn
HOHOB 4epe3 memOpany. [Toratre nporunaemoct. CeaA3b Mexay (QU3MYECKHMMH CBOHCTBAMH MOJIEKYIIBI
(3apsil U paCTBOPHMOCTE B JIMITHAAX) ¥ BENHUHHON MPOHKLIIaeMOCTH. TIpoHHLIaeMocTs MeMOpaH Ul BOIBIL.
OcMOTHUECKOE paBHOBECHE HA MEMOPAHaX.

Tpancnopr BelecTs uepe3 MemOpaHsl nyrem obnerdenHol auddysun. [lepeHOCUUKH BEIIECTB H
noHoB. [Topel B GuomemOpanax, MeToxsl oueHkH dddexkTuBHoro pasmepa nop. JMHAMHYECKHE TOPHI U
MeXaHU3M HX (POPMHPOBAHHSL.

[TpoHHKHOBEHHE 3APSDKEHHBIX MONEKY]T depes MmeMOpaHy MpH HalHIMKH TPaHCMeMOPaHHOIO
snextpudueckoro mons. OcHoHoe ypasuenue Hepncra-Ilnanka s anextpomuddysun. Pemenue
ypaBHeHHs 1eKkTpoan(y3un B npudmiKkeHun nocTosHHoro nons. Ceasbk ypaBHeHus [onpamana s
noroxa ¢ 3akonamu ®Puka 1 Oma.

PadoTa akTHBHLIX TepeHoCcUnKoB HOHOB B MemOpane. Tpancnoptasle AT®a3el. CTpoeHue U cxema
padoTe! HaTpUH-KanueBoH u kansuuesol ATdas.

Honnble kaHane! Ouonornyeckux MemMOpan. OCHOBHBIE XapaKTEPHCTHKH KAHAJIOB; IPOHHIAEMOCTD
M CeNIeKTHBHOCTD. Perymsuns nponunaemMocTy. [loTerunan-3aBucuMele kaHanbl. BopoTHeie Toku. Kambuni-

3aBHCHMDbIC KaHaJbI. PerynﬂTopHaH POIL BHYTPHUKICTOUHBIX HOHOB KallbLlHA. HpMMC}')bI HapymcHMsA



Mepenoca HOHOB Kak OHOH W3 OCHOBHBIX MIPHUNH HAPYWEHUH (yHKUMM KieTku U ee rubenu. ITpumeps
JEeACTBUSL IIEKAPCTBEHHBIX BELIECTB Ha MOHHBIE KaHanmbl. Croco0bl BOCCTAHOBIICHMS HOPMAabHBIX
IpaJMeHTOB KOHIIEHTPALIUH HOHOB, IPUMEHSEMBIE B KTUHUYECKOH MEMIIHHE.

[lepeHOC HOHOB B CAPKOIIA3MATHUYECKOM PETHKYIYME KaK OJIEMEHT MOJICKYJNSPHOrO MeXaHu3Ma
COKpalneHH MBILIEUHOH KIETKH. T])RIIC]’[OPT HEOPTraHWYeCKHX HOHOB Hepes CTEHKH MOYEBOIO IY3LIpA H
MOYEYHBIX KaHAIbLER; CBA3b TPAHCIIOPTA BOALI C ABHIKEHHEM APYTHX BEIICCTB; OCMOTHHECKOE CiKaTHE H
HaOyXaHHE KJIETOK; MEXaHHU3M BBLIBEJICHHUS BEIIECTB MOYKAMH

MembOpanible MOTEHUNAJbI

TpancMmeMOpaHHbIe dIEKTPUYECKHE HOMS H UX PONb B (hYHKUHOHMPOBAHMH KneTok. Mamepenue
TpaI'ICMCMf)'pEIHHbIX INEKTPHUSCKHX [NOTEHUHAIOB C IIOMOLILIO MHKPO3JIEKTPOOOB W 3apsKeHHBIX
(yopecueHTHBIX 30H10B. METO N3 TH-KIISIMII,

MexaHi3M TeHepaliy MOoTeHIHMAanoB Ha MemOpaHe. HepapHoBeCHLIE KOHLIEHTpallkd HOHOB
CHApY/KH W BHYTPH KJIETKHM KaK MpHYHHA MemMGpaHHOTO noTeHuuana. -PapHoBecHbll noreHunan Heprcra.
JIOHHAHOBCKHH  3nexTpuueckui norenuman. CrTaluuoHapHBIH HOTeHUMaN, ypaBHeHHe XOIKKHHA-
[onbamana. Bknan 2nekTporeHHOH oMLl B FeHEPaLkio MOTEHLIHATA TTOKOSI.

MexaHu3M BO3ZHHKHOBeHMs MOTeHuWana JaeifctBus. buoduiandeckuil MexaHW3M TIeHEpaLuy
norenuuana geicrsus. F3MeneHust MOTOKOB HOHOB TPH Pa3BUTHM IMOTEHLMAala ACHCTBUSA, BOPOTHBIE TOKH,
pOJTb HOHOB Kanbius., CeleKTHBHOCTh HOHHBIX KAHANIOB, PETYIIALHUS X paboTel ¢ IIOMOLIBIO OUOIOTHYECKH
AKTUBHBIX coemuHenuit. [Ipumepnl (apMakoTOrHUecKuX MpernapaTtoB And OJIOKHPOBaHUS HOHHBIX
KaHKaJOoB.

PacrpocTpanenue rMoTeHuuata 1o HepsHoMy BonoxHy. KabenpHble ¢BOHCTBA HEPBHBIX BOJIOKOH.
CKopoCTh TIPOBEECHHS HEPBHOTO MMITyJlbca; Tenerpadgroe ypaBHeHue. OCOOEHHOCTH IPOBEIACHHS
HEPBHOrO UMIYIILCA B MUETHHH3HPOBAHHEIX HEPBHBIX BOJTOKHAX. MHETHHOBBIE DOTIE3HH.

[Tposejienye HEPBHOTO MMITYNILCA YEpe3 CHHAIMCHL. DJEeKTPHYECKHME W XUMHYECKHE CHHAICHI.
HoHHas npoHMLIIaeMOCTh CHHATITHYECKHX MeMOpaH M IpHpoJaa CHHANTHYECKOro MoTeHuMana. brnokaropel
CHHAITHYECKOI repeiady U UX puMeHeHue B (hapMaKoJIOTuH.

Buodusuueckue ocHoBbl OMo3HEpreTuki. OCHOBHBIE (DYHKIHOHAIBHBIE COCTOSHUA MUTOXOHIPUH,
METOMbI UX H3ydeHHsl. MexXxaHu3Mbl aKKyMYJISILIHK SHEPTHH B MUTOXOHAPHAX H XEMHOCMOTHYECKAS TEOPHs
OKHCIUTENLHOTO  (ochOpHIMpPOBAHHKSI: OCHOBHBIE MOCTynaTsl MuTyenna W MX OKCIEpHMEHTalbHBIE
Joxazarensctea. ConpsbkeHHe TpaHCMeMOpPaHHOro IepeHoca pasiHYHBIX MOJIEKYNT B MHTOXOHIPHSX.
buoduszudeckuii Mexanu3M neficTeHs pa3obimuTeneil okucnuTensHoro hocGopHIMpoBaHus.

Kaerounble peuenrtopnl

OcHOBHBIE BHIBI PELIENITOPOB KIETOYHBIX MeMOpaH M MX pONIb B PEryNAUMH (QYHKUHHA Ki€TKH.
OcHoBHBIE  27eMEHTBI  CTPYKTYpBl  peuenTopoB. Ponb aneHunaTuUMKIaskl W HOHOB  KalbUMg B
(GYHKLIMOHMPOBAHUH PELETITOPOB.

AUCTHIXONMHOBLIA  peuenTop.  MonekynspHass — OpraHusauuss M MeXaHusM  JeHcTBus

XO/IHHOpeLeIITopa. Du3HKo-XUMHUECKass MOIENL B3aUMOIACHCTBHS AaUETHIIXOJMHA MW €ro aHaloros ¢



PELENTOPOM H H3MEHEHHS TPOHHLIAEMOCTH MeMOpaHBl Ul HOHOB. MeXaHHU3MBI JIECCHCHTH3ALMH.
TTpuHUHAIE! AeiicTBUs (apMaKoIOrH4ecK X MpenapaToB-0JI0KaTOPOB XOMHHOPELENTOPA.

Buoguzuyeckue MEXaHM3Mb! (DYHKIIHOHUPOBAHHS XEMOPELENTOPOB. OOOHSTENIBHEIH PENENTOp.

BUO®U3ZUKA OPTAHOB UYBCTB

Buodusuka spenus

TIpupoza IPO3PAYHOCTH POrOBHIEI M XpYyCTamuka, MexaHn3M CBETOpACCesHUS B XPYCTAIMKE TIPH
karapakre. L{UpKyISUis BOASHUCTON Baark ¥ OMOQH3MYECKHE ACMEKTBI POCTA BHYTPUITA3HOIO JABIEHHS
(rnayxoma).

THIBI 3PUTENLHBIX KIETOK, CIIEKTPHI OO s HX TUIMeHTOB. [lornomenne caeta, MEXaHU3M U
KHHETHYECKHE XAPAKTEPHCTHKH (POTOH3OMEPH3ALHK DPOJOICHHA M MOCIEIYIONIMX H3MEHEHUH HOHHOH
MpoHHIaeMOCTH. UYBCTBUTENLHOCTL (POTOPELENTOPHOM KISTKH K cBeTy. [IpMHLMIBI mpeoOpa3oBaHHus
CBETOBOIO CHIHaJIa B 3JIEKTPHUYECKHH,

Buodusuka cayxa

dusuueckas npupoa 3pyka. YacToTHAs 3aBHCHMOCTH WyBCTBHTENLHOCTH yXa. Mexanuyeckue
croifcTra GapabanHoil mepenoHku u GazuaspHON MeMOpaHbl YNUTKH. MeToJs! HccnenoBanus Koebanui
Gazunapuolt memOpanbl. Peuenuns koneGanuit OasuiisspHoH  MeMOpaHBI BOMOCKOBBIMH  KJIETKAMH.

Mexanusm pPacrno3HOBaHWS YHCTLIX TOHOB. Knuuunyeckas aAyanOMETPHA.

BHUOMEXAHHUKA

Mexannyeckue cpoiicTBa TKaHeil 1 opranos

Mexanuueckue cpoficTBa KocTel W MATKHX TKaHeH. YNpyrue M nioacTudeckue Aedopmalidu
TKaHeH W OpPraHoB; CHJIBI, NPOTHBOAeHCTByIomme nedhopmauun. Monyns ynpyroctd. Penaxcauus
HATPSHKSHUA U MOM3YUSCTh NMpH AedopMaliy TKanel; ructepe3ic MeXxaHHUeCKHX XapakTepHCTHK TKaHeH,

Buomexannka MOABHYKHOCTH

MonekynsipHasg OpraHu3anis COKPATHTENBHOrO anmapaTa MBIILIEYHOro BolokHA. CKOMbKeHHe
TOHKMX M TOJNCTBIX HUTCH OTHOCHTETBLHO APYr APYra NpPH COKPAIIEHMH MBIIIEUHOro BonokHa. Ofimue
3aKOHOMEPHOCTH padoThl MOMNEPEUHEIX MOCTHKOB CapKOMepa. 3aBUCHMMOCTh OOIIEH MOIIHOCTH, CKOPOCTH
U30TOHHYECKOTO COKpPALICHHMS W MeXaHW4YeCKON padOoThl MBIl OT Harpy3kd. TemnmonpomyKuus MpH
YKOPOUEHHH MCYEPUEHHBIX MBI, [IpuGope! st KOHTPOJsS (PU3HMUECKOH BBIHOCIMBOCTH (BEIO3PrOMETP,
TpeIMHUII).

Buomexannka ALIXAHHS

Mexanuueckue siBleHust B jlerkux. Posb cypdakranTa B H3MEHEHUH IOBEPXHOCTHOTO HATSHKEHHS B
anpBeonax. Bkmaa ympyrax CHI M [TOBEPXHOCTHOIO HaTshkeHus B paboTy BbLioxa. Mexanudeckast
HecTadUIBHOCTE anmbBeos. Ponb neduunta cypdakTaHTa B BOSHHKHOBEHHH IBIXATEIBHON HEIOCTATOYHOCTH
HOBOPOMIEHHBIX H IIPH OTEKE JIETKHX.

BBRHMOHCI"‘!’[CTBHC TKaHeil ¢ AKYCTHYCCKHMII BOJTHAMH



PacrpocTpanenue aKycTHYECKMX BOJIH B TKaHAX, CKOPOCTL 3BYKOBBIX BOJIH M €€ CBI3b CO
cpolicTBamy TkaHu., Donoxapauorpadus. Ouzndeckue MPUHIKITL! YILTPA3BYKOBOH AHarHocTHkH. D(dext
Honmnnepa u HabIoAEHHE 32 ABUIKEHHUEM Cep/iLia ¥ KPOBH.

VibpasBykoBas ~— Tepanus,  HEMHBA3WBHOE  pa3pylIeHHe  KaMHEH  yJIbTpasByKOBEIMU
JTUTOTPHIITOPAMH.

DKOJOTHYECKHE LIYMBI M BpeJHOE AeHcTBHE BHOPALIMK Ha OPraHu3M.

JlBuzkenne KpoBH (reMoAHHAMIKA)

Jewixenne xuakoctel. OTHOCHTENLHBIA CABHF C/IOER; NPUCTeHOUYHBIE 3 dekTrl; HeloTonoBCKHE
JKUJKOCTH, BO3HUKHOBeHMe TypOyheHtHocTH. JluHeliHas ©  oOBEMHas CKOpPOCThH  KPOBOTOKA.
Cucronuueckufi o MHHy'l‘HHﬁ o0BeM KPOBH KakKk TIIOKasaTrend MPOHM3BOAHUTENBRHOCTH paﬁOTBI cepana.
Cwmewrenue Tena npH BBIOpOce KPOBH W3 cepaua, damucTokapavorpamma. JluHelnas CKOpOCTb TEUEHHSA
KPOBH B PAa3/IMYHBIX YUACTKAX KPOBEHOCHOTO COCYAA. MYyJbCOBas BONHA. METOABI H3MEPEHMs CKOPOCTH
JIBHIKEHMSI KPOBH, YJIBTPA3BYKOBOH Cr10c00 ONpeae/IeH|st CKOPOCTH IBHIKEHHS KIIETOK B KPOBH.

Biian KJIeTOK M NasMbl B BSI3KOCTH KPOBH. Arperauus (MeKKIETOYHbBIE B3aHMMOJIEHCTBHA)
IPUTPOLHTOB U €€ BIUIHHE HA FeMOIUHAMHKY. BHCKO3ZUMETPHsI, ONTUYECKHE M JJEKTPUUECKHE METOHBI
HCCNENOBaHHs TEKYYECTH KPOBH, MENKKIIETOHHLIX B3aUMOJEHCTBUH U arperaTHoro COCTOSHHA KPOBH.
JleueOnoe neifcTBHE reMOAHITIOLHH.

PasMepbl COCY/IOB M CBSI3b PA3MepoB € COMNPOTHBICHHEM ABHIKEHHIO KpoBH. OcobenHocTH
JIBYIKEHWsI KPOBH B Karuuispax, nedopmanus 3putpounToB. OOLIee CONPOTHUBIEHHE CHCTEMBI COCYIOB.
COEIMHEHHBIX [OCJIE0BATENIRHO MM NapanieisHo, (GopMmyna reMOIHHAMHYECKOro neprhepHyeckoro
conpoTuBIeHHsl. [ paJineHT cKOPOCTH TEUEHHs KPOBH B Pa3fHYHBIX YYaCTKaxX KPOBEHOCHOH CHCTEMBI U €ro
3HA4YCHHEe B pPasBUTHH NOaTOMNOIMYECKHX COCTOSHHI, FGMO,[IHHEIMI/I‘-IE’.CKHe CJICACTBMs CTEHO3a H
aTepoCKIepo3a COCY/IOB, THIMOKCHS TkaHeH. Ponb  HM3MEHEHWS INPOHM3BOAMTENBHOCTH Cepaua M
reMOIMHAMUYECKOr0 IMepHPEPUUECKOro COMPOTUBICHHUS B PAa3BHTHM Pa3MYHBIX BHIOB T[HIIEPTEH3HH.
OcobeHHOCTH TeMOIHHAMMKY TIPH CePIeYHOH HEAOCTATOUHOCTH.

HpHHIlHH JEeHCTBUS annapaToB HCKYCCTBEHHOTO KpOBOOGan_[eHHH.

[NEPEHOC BEUIECTB B TKAHSIX 1 OPTAHAX

[lepenoc xucnopona B opranusme. Huddysus xuciopoga M3 BO3Ayxa 4yepe3 albBEONAPHYIO
MemOpaHy B KpoBb M uepe3s MeMOpaHy IpHUTpOLMTA K TeMOrno0uHy. 3HaueHHEe BeJMYMHBI IUIOMIANH
JBIXATENbHBIX MeMOpaH aabBEON [UIS HACHILEHHS KPOBH KHCIOPOIOM.

[TepeHoc caxapoB W aMHHOKHCIOT B TOHKOH KHIIKE B KOMIUJIEKCE C TEPEHOCUMKOM: KHHETHKa
npomecca W CONnpaweHHe ¢ aKTUBHBIM TpaHCIOPTOM HOHOB HATPHA. I“ellepﬂuﬂﬂ TpaHCBHHTEHHMBHOﬁ
PazHOCTH MOTEHUHATIOB IIPH aKTUBHOM TPAHCIIOPTE HOHOB HATPHS. 7

TpaHcaMUTETHATBHEIN T1ePeHOC BOJBI B KHIIEHYHUKE ¥ He(ppoHax. MexaHM3M OCMOTHYECKOIO
KOHLEHTPHPOBAHHS MOYH B Hedponax. KileTouHblH MeXaHW3M AeHCTBUS HEPPOTPONHBIX AUYPETHHUCCKHX

BCIICCTR.



HCDCI‘IOC U pacnpeiesieHde JICKApCTBCHHBIX  BEIIECTB B OpPraHvsMe, [MpHHIHIBL - CTO
MaTeMaTHUYeCKOTO onucadusi. Mojaenu pacrpoCTpaHCHUs 110 TEIY W BRIBEACHHA JIEKAPCTBEHHBIX BEIICCTB H

JPYTUX METab0IHUTOB.

SJNIEKTPOMATHUTHBIE 1TOJISI B TKAHSAX 1 OPTAHAX

[IpoxoskaeHne 3MeKTPHYECKOro TOKa Yepe3 OpraHbl ¥ TKaHH, DIEKTPONPOBOJHOCTE U HMIIEJIAHC
TkaHell. MeTonbl IHArHOCTUKY, OCHOBAHHBIE HA M3MEPEHUH MMIle/laHca; MPUHUMN JeHcTBHA nonurpada.
Bee/ienne nekapeTB Upe3KOIKHBIM ek TPo(Gope3oM.

[Mpoucxomxnenue snexrpoxaparorpamMMel (DKI). Tlpupona TOKOB B KjeTKax cepila ¥ MOsBICHME
TOKOB BHE cepuua. WX BeKkTopHbill xapaxtep, peructpaims DKI'. ABTOBOIHOBBIE NPOLECCH! B CepILe.
[TpHYHHLL NATONOTHYECKUX HAPYIIEHHI! MTPOBOJMMOCTH OTACIBHBLIX YUAaTKOB cepilla M HX OMAarHOCTHKA C
nomMotsio DKT'. DaexTpoKapaAHOCTUMYISITOPBI B Ae(PUOPHILISTOPEL.

Bruonorenimansl roiosHoro mosra. CTpyKTypbl MO3ra, TEHEPHPYIOLIHE 3JNEKTPHYECKHE TOKH.
Dnexrposuuedanorpadus. CHHXPOHH3ALKS JJICKTPHUECKOH AKTHBHOCTH HEHPOHOB M €€ MPOSABJIEHHE B
snexrposniedanorpamme (33T7). ocHoBHble axanazoHsl yacToT D317, CBA3b MATONOTHUECKHUX TTPOLECCOB ¢
Xapakrepuctixamu 231

CoOGcrBeHHOE HH(PAKpacHOe H3NY4YeHHe TKaHeH; JHArHOCTHKA JIOKaTM3allMd BOCHATUTEIbHBIX
IMPOLECCOB C MOMOILLIO TEMJIOBH30PA.

Co0cTBeHHOE W3NIy4eHUe PaJMOBONH TKAHAMH M BO3MOMKHOCTH €ro MCHONb30BaHHS Ul
JMarHOCTHKH.

BzaumomeiicTBHE PagMOBOIH M MArHUTHBIX mosned ¢ TkaHsMu. [Ipuvmenenue B (QuaMOTepanuu.

DKONOTHYECKHE HpOﬁJ‘fCMBI 3ALIWTHI OT NEHCTRUS SNIEKTPOMArHUTHBRIX BOJIH.

OM3UKO-XUMHUYECKHWE OCHOBBI TATOJIO'HYECKUX ITPOLIECCOB B KJIIETKE

OcHoBHbIE THOBI I3MEHEHNIT B KIETKAX P NOBPeKIeHHH

Uto Ha3LIBAIOT MOBpelkIeHHeM KIeTKH. [lepBuuHOE M BTOPHUHOE MOBPEKAEHHE KIETOK.
[TepruuHoe, cneunduyeckoe AEHCTBHE MOBPEKJIAIOIINX (PAKTOPOB HA KIIETKH; PAa3sBUTHE IOBPEIKICHUS
ieTkd, CTparerus u3yHeHust Mexanu3Ma AeHCTBIs HeOaronpusTHbIX GaKTopoB.

Hapywenne (GyHKUHHA KISTOYHBIX CTPYKTYD: YBEIHUEHHE MMPOHMLAEMOCTH KIETOUYHBIX MeMmOpaH,
HapylleHHe CTPYKTYpbl B (QYHKUME MHTOXOHAPHH, aluI03, H3MEHEHHEe AaKTUBHOCTH (DEPMEHTOB U
peLenTOpoB, NOBPEIK/IeHHE TeHeTHYeCKOro annapara KIeTKH.

Ponb MoOBpekIeHHA JIMIUAHOTO €108 B HapylmeHud (DYHKUUH OMONOTHYECKHX MeMOpaH.
Mexanu3MBI TTOBPEHICHUS JIMITHHOTO CIIOS.

Hapymenne ¢yukuii muroxouapuii. Poas noHoB kaasunst u ¢gocedonnas B nospexIeHny
KJIETOK NPH FHIIOKCIIH

Hapyuenue ¢yHkuuit MuTOoXOHApuil npu rurnokcuu. CHIKeHHEe NOTpeOIeHHs KHUCIopoaa H

nadyxanue.



PacnpejienieHiie  HOHOB KagbLUs B KIeTKe, OWOQU3MYECKHe [PUYHHBI WX HAKOIJIEHHS B
mMuToXoBApHaX. [locnenoBaTenbHOCTE COOBITHI IIPH TKAHEBOW MIIOKCHH: POCT KOHLEHTPALUH CBOOOIHBIX
MOHOB KallbLIUs B [UTOMIIa3Me, aKTHBALHSI MUTOXOHIPHAIBHBIX (Qocdonunas 1 HapylIeHne TPOHUIIAEMOCTH
MeMOpaH; MOPOUHBIH KPYT KNETOYHOM ATONIOTHH,

Buodusuueckue MexaHM3MBl BIMSHHS  (HapMaKOTOTHUESCKHX [PENapaToB HAa aKTHBHOCTD
(ocdonunas. Knerounsie MeXaHU3MBI BOCCTAHOBIEHHS CTPYKTYPHI ¥ (GyHKUMH MemOpan rmoclie AeHcTRHMs
(ocdonumnas.

CB00OAHBIX PATHKAIBLI H HX POJb B NATOJOIHH

Krnaccupurauus pannkanos., ofpasyiommxcs B opraHusme denoseka. CyNepoKCHIHBIN W
FHAPOKCUIILHBIH paJuKanbl, MeToALl uX oOHapyxeHus. CHHITICTHBI KHCIOpPOD H ero AeHCTBHE Ha
KIeTOYHBIC CTPYKTYphl. Oxuch aszora. Pangukansl, oOpasyionuecst npy AeHCTBUM H3JIyueHus. Pagukaisl,
00pasyoNIHecs IPH OKHCICHUH HYIKePOIHBIX COeMUHEH . PaquKalis! THIHI0B.

MeTo/b! H3ydeHnsT cBOCOMHBIX PALHKAIOR M peaklui, B KOTOPHIX OHM y4yacTByioT. OnpeseneHiue
NPONYKTOB peakinii, HHTHOUTOPHBIH aHATU3, METO/I XeMUTIOMUHECeH N, MeTox DIIP.

CrobonnopaiukanpHoe (MEPeKHCHOE) OKHMCIEHHE JMITHAOB Kak (DYHIAMEHTAILHBIH MEXaHH3M
MemOpannoi nmatonornn, Ob1as cxema peakUui HErnHOro OKHCIEHHsT OpraHHYecKUX coequHeHuit. PaGoTs
A.H.baxa, H.H.Cemenora, H.M. Dmmynyans. Mertonsl W3ydeHus MepeKMCHOTO OKMCICHHS JIMITHIOR:
aHanu3 TOTpedIeHusl KHCI0pOAa M HAKOIUIHHS pPA3NMYHBIX MPOAYKTOB MEPEKHCHOTO OKHCIEHHUS,
H3MEepeHue XemumomuHecen . Meto DI1P. cnuHoBkIe noByUTKH,

Mununiposanie NenHOro OKHCICHHUS; POJib AKTHBMPOBAHHOTO KMCIOPOAa M HOHOB JKeje3a B 3TOM |
npouecce. Peakuus MPOMOIUKEHHs Lened, ee 3aBHCUMOCTL OT BS3KOCTH MeMOpaH M KOHLEHTPalUH
Kucaopoaa. Peakuuu paspeTBIEHHMs LeNel, posib HOHOB jkene3a. [IepeKHcHOe OKMCIIEHHE JIMITHIOB TOX
nerctBueM Y O-obnyuenus. Peakunn oOpeia nerned; poib HOHOB JKee3a W ITUITHIHBIX aHTUOKCUIAHTOB B
oTOM nponecce. MaremaTnueckoe MOAETUPOBAHIE KMHETHKH MEPEKHCHOIO OKHCIEHUS; TPUITEpHAs POIb
HOHOB [IBYXBAJCHTHOTO jKesesa. Omnpeznenenne KOHCTAHT CKOPOCTeH peakimi MepeKHCHOTO OKHCIICHMS
JIMTIHIOB,

YenopHsl BOSHHKHOBEHMS! I AaKTUBALMH MEPEKHCHOTO OKHCIEHNs B KIeTKe. [ eHepauus cROG0HBIX
painKanoB B LENsAX nepeHoca snektpona. Ponk nonos xenesa. MexaHH3Mb Ie3aKTHBALMH HHHIIHATOPOR
TIEPEKHCHOTO OKHCIIEHHS TUTTH/IOB.

Knetounsie cucteMbl aHTHPAIMKANLHOM 3aUMTB. AHTHOKCHIAHTB BOAHON (asbl. 3alMTHEIE
(bepMeHTBI: CYNEPOKCHAMMCMYTa3hl, Katanassl, (oc(ONHIAa3Ll., IyTATHOHNEPOKCHAA3E!. AHTHOKCH IAHTHL,
TOPMO3SIINE Pa3BHTHE IETIHBIX PCAKLKA B IMIIHAHON (pase. buodusuveckue MeTo 161 H3yUEHHS aKTHBHOCTH
AHTHOKCHIAHTOB. [IpriMeHeHe aHTHOKCHIAHTOB B TEPAITHH H B KAUeCTBE IHIIEBLIX 100aBOK.

DHIUKO-XUMHYECKHE MEXAHH3MBI ICHCTBHS CBOOOJHBIX PAIMKANOB M MEPEKMCHOTO OKMUCIEHHS
NIMOKAJ0B Ha KJICTOUHBIC CTPYKTYPHL: paspyllenfe (DYHKIMOHATBHBIX (B TOM UYHCIE THONOBBIX) IPYII B
MOJNIEKYNax OeskoB, MoAH(HKEaHa PU3NUECKHX CBOHCTB JIMITMAHOTO OHUCITOS, YBEIHYEHHE TTPOHULAEMOCTH

MeMOpaH JUlsl HOHOB, CHHIKEHHE SIEKTPUHUECKOI IPOUHOCTH MeMOpaH.



OxcupaTHBHBIN cTpecc u Oo0Ne3HH delloBeka. [IOHATHE OKCHAATMBHOTO crpecca. Kputepuw,
ONpPEIeIIOMHKE POJib OKCHIATHBHOIO CTpecca B PasBUTHH MNATONOTHYECKOrO MpOLEcca: YBETHueHHe
YPOBHsI MPOAYKTOB MEPEKMCHOIO OKHCIIEHMs; H3MEHEHHE YPOBHSI THOJNOB, XEMHJIIOMHHECLEHIHH,
AHTHOKCH/IAHTOB, BIUSHHEC aHTHOKCHIAHTOB Ha DPAa3BUTHE MATOJIOTMUECKOro mnpouecca. OCHOBHBIE THIIBI
MaTONOTHYECKUX MPOUECCOR, CBA3AHHDBIE C MIEPEKUCHBEIM OKUCIEHHEM JTHITHIOB: AaBUTAMHHO3EI, HEOCTATOK
CejleHa B IIMILIE, HHTOKCHKALUU, HeDNaronpHATHBIE TTOCIE/ICTBHS JEHCTBHS MOHM3UPYIOWEH paigMaluu u
YIBTPaHONETOBLIX Jyuel, BOCMaleHHe, KaTapakra W Jpyrue riasHble Goje3nH, OONe3HH HMMYHHOIR
CHCTEMBI, HEpBHBIE  (OJIe3HHM, XPOHMYECKHE BOCHAlleHWs, aTepocKiepo3 W apyrue. Poub
CBOOOIHOPA/IMKANILHEIX TIPOLECCOB B Kaieporenesze, CBoOONHOpamMKANBHLIE IIPOLECCH] M TKAHEBas
runoxcus. [IpoGnema nepekHcHOro OKHCITEHHS MPH KOHCEPBUPOBAHUM OpraHoB M Tkauel. CBoGoaHBIE
pajIHKalbl H CTapeHHUE.

Hapyuwienne erpyrTypnl u dynxuuii MemOpan npu agcopduun (eqKOBR W H3MEHEHHH
COCTOSTHHS TUNONPOTEHHOB

WMamenenwe MonexynsipHo#t opranusaind  MemOpad TpH  OEHCTBHH  MeMOPAHOTOKCHHOB,
B3AMMOJICHCTBHH BUPYCOB M aHTUTEN C LMTOIIA3MaTHYECKMMH MeMOpaHaMH, CBA3LIBHMM aHTUIEHOB C
MMMYHOKOMIIETEHTHBIMH KieTkamu, CIBUTH B HOHHO! MPOHHIAEMOCTH MeMOpaH U UX (H3HKOXUMHUYECKHI]
MeXaHH3M Mpu ancopduun OeKoB U M3MeHeHHH KoH(OopMaluu MeMOPaHHBIX GeKOoB.

DaekTpuueckuii npofoil kak MEXAaHI3M  HApywenus dapbepnoil GyHkumn mempan B
naToJorin

SlBienue 3MEKTPHUECKOro Mpobosi MeMOpaH M METOABI €ro u3ydeHus. TeOpHH IMEKTPUUECKOTrO
mpodost MemOpan. Diekrpuueckuil mpoGoit uexycerBeHHbIX (BJIM, NHIOCOMBI) ¥ NPUPOAHBIX MeMOpaH
(3pUTPOLMTEI,  MHUTOXOHAPHH) HOHHBIM IHM(Y3HOHHBIM noTeHuHaToM. CHHKEHHE 2IIeKTPHYECKOi
MPOYHOCTH MeMOpaH (roTeHiuana npodos) NpH NePeKUcHOM OKHCICHHH JIHIIHIOB, TeHCTBHH (Bocdounas,
OCMOTHYECKOM pacTsikeHun memOpan, ancopOuuu OenkoB. ['MIOTe3a 0 pomH 3JeKTpUYeckoro npodos
MemOpaH B Hapylienuu 6apsepHol Gynkimuy MeMOpas U Pa3BUTHHU ITATOJIOIHYECKHMX MTPOLIECCOB.

Hapyurenne apyrux ¢gusnuecknx cBoiicTs JHNAAHOTO ¢j108 MeMOpaH

Hapymenue (yniuuonuposanust MeMGpaH MpH H3MEHEHHH MHKPOBSI3KOCTH M MOBEPXHOCTHOTO
3apsiia MemOpan. Mexannsm neficTBust xonmectepuna. Biusnue M3MeHEHWH CTENEHH HCHACHIIIEHHOCTH
AKHPHBIX KHCTIOT, POJIb HOHOB ABYXBAJIEHTHBIX METAIIOB B M3MEHEHHH (H3MUECKHX CBOMCTB MeMOpaH.
Bnusnue antuOHOTHKOB M Apyrux (papMaKkonOrMuecKdX [pernapaToB HA CTPYKTYPHOE COCTOSHHE
MeMOpaHHBIX JHHIOoB. HM3menenue (usMyeckiX CBOHCTB MeMOpaH W JIMIIONPOTEMHOB KPOBH IIPH
MEPEKHCHOM OKHCICHHH JHNMUIOB. Ponk XonecTepuHa KIETOUYHBIX MeMOpaH W NEPEKHCHOTO OKMCIEHHs
NWMONPOTEHHOB MMJ1&3Mbl KPOBH B Pa3BMTHH aTEPOCKIEPO3a.

OcmoTuueckoe Hapyuwenie crpyKTypbl 1 QYHKIHH KJIETOK

[TprYMHBI HAPYIIEHNST OCMOTHYECKOrO PABHOBECHS MEXKIY KIETKOH M CpefloH, MEXIy KIeTKOH H
KJIETOYHBIMH OpPraHe/UIaM¥, BBIKIIOYEHHE KIETOYHBIX "HACOCOB", COBUIH B HMOHHOW IPOHUIAEMOCTH

membpan. TTocecTrus napyeHus OCMOTHYECKOTO PABHOBECHS: H3MEHEHHE 06beMa KIIETKH H H3MEHEHHe



NPOHUIAEMOCTH TKAaHEBLIX OapbepoB, M3MEHEHHE o0bema W HapylleHue (YHKIHH MHTOXOHIPHI.
Mozandukanys MoneKkynspHoil opraHuzannd MeMOpaH IPH HX OCMOTHYECKOM PacTSKeHHM. MeXaHu3Mbl
BOCCTAHOBIICHHS OCMOTHYECKMX HapymeHuid B xnerke. [ledicTBue QapMakonoruueckux IpenapaTos
(AMYPETHKH, CepJeUHBIEe INIMKO3UIBL, AHTHOHOTHKK) HA OCMOTHYECKOE PAaBHOBECHE.

Hapywenne k/1eTroqH0ii MOBEPXHOCTH H MEKKIETOUHBIX BBaIiI\*IO,ﬂeﬁCTIS‘II‘Ii‘l

Monndurauus MeKMEMODAHHBIX  H  MCXKKIETOUHBIX — B3aAMMOJEHCTBHHA MpH  H3MEHEHHH
(DU3MKOXMMHYECKHMX T1apaMETPOB TOBEPXHOCTH KJeTOK. KOHTAKTHOE TOPMOMKEHHE [CNeHHs KJIETOK, ero
(uzuKo-XHMHUYMECKHE MeXaHu3Mbl. HapylleHHe KOHTAKTHOTO TODMOKEHWS IIPH KaHIEPOreHHOM
TpaHcopmanuy  knetok, Msmenenme (yHKIMIT peLEnTopoB Ha TMOBEPXHOCTH KIETOK U HPHMEDHI
CRS3AHHEIN ¢ 2THX 3aD0eBaHHil.

Mexannzmpl MMOBPERIEHHIS TEHETHYCCKOT0 aNnapara KJIeTKH

Vamenenne (QU3HKO-XMMHYECKHX CBOHCTB XPOMOCOMHOIO amnmapara TpH JeHCTBUM HAa KIETKY
(pusnueckux (GakTOPOB: HOHH3MPYIOLIETO M CBETOBOTO H3JIYHEHHS, VILTPasByka. DU3NKO-XUMHUYECKHE
MOCNCIACTBHS  ACHCTBHA  ANKHIIMPYIOLIMX — AareHTOB, KAaHLUEPOTEHHBIX YINIEBOJOPOAOB, MYTAreHHBIX
KpacuTene. aHTHOMOTHKOB M IPYTHX BELIECTB Ha HYKIEMHOBBIE KHCJIOTHI, BHO(H3MYECKHE OCHOBBI

penapauuu nospexaeHui JIHK B knetke,

3.  CHUCOK PEKOMEHAYEMOW JINTEPATYPBI JIUISI ITOJICOTOBKHU K
KAHINJIATCKOMY 3K3AMEHY
OcnoBuas nureparTypa.
I. Bonexenwreiin, M. B. Buodusuka: yuebnoe nocotue / M. B. Bonbkeninteitn. — 4-e 3., crep. —
Canxt-ITerepSypr: Jlaws, 2022, — 608 c.
2. Bramuvupos 10.A. Jlekuuyn no meauuuHekod Guodusuke: yyeGHoe nocobue / 10.A. Braqumupos,
E.B. Tlpockypuuna. — Mocksa: MOCKOBCKHI TrOCY/dpCTBEHHBIH YHHBEpCHTET MMeHH M. B.

Jlomonocosa, 2007, — 432 ¢

(U]

Cripun. A. C. Monexynsipnas uonorust. Pubocomsl u 6uocnntes Genka: yuebroe rocodue / A. C.

Criupun. — Mocksa: JlaGoparopus 3uanuii, 2019. — 594 ¢

4. Hemscown, [I. Ocnosel 6uoxumun Jlenunmkepa: yuednoe nocodue / JI. Henscon, M. Koke; [IEPEBOI
¢ anrmuiickoro T. IT. Moconosoit [u ap.]. — 4-e uzn. — Mocksa: Jlabopatopus 3uauuii, 2020 —
Towm 1: Ocnoser 6roxunmuy, crpoerne i katanus — 2020. — 749 c.

5. Henwcon, 1. OcHOBBI BHOXUMUU Jlenun vicepa : yuebroe nocodue / JI. Henscon, M. Koke ; nepeBos
¢ anrjiickoro T. IT. Moconoso# [u xp.]. — 4-e u3zn. — Mocksa: JlaGopatopust 3nanuit, 2020 —
Tom 2: Bruoanepreruka u metabonusm — 2020, — 691 c.

Hononnure/Luas IurepaTypa.

I Kynpsmos, 1O. B, Pamuauuonnas OWoQu3MKA: pPaJMOYACTOTHBIE H  MHKPOBOJHOBBIE

SMIEKTPOMAarHuTHeIe H3myuenus: yuebnuk / 10. B, Kyapswos, 1O.. ®. Tlepos, A. B. Py6un. —

Mocksa: PU3MATIINUT, 2008. — 184 ¢.

2. Ilnyraxnn, T'. A. Buodusuka: yuebuoe nocobue / I. A. [lnyraxun, A. I'. Komaes. — 2-e w3,



nepepad., non. — Cauxr-Iletepdypr : Jlans, 2022. — 240 c.

(8]

[puHUMIIBL 1 METO/IBI OUOXMMUK H MOJIEKYISIpHOH GHonorun: yyebHoe nocobue / mox peaaxiueit

K. Yuncon, k. Yonkep; nepeson ¢ anrmuiickoro T. 1. Moconoroit,E. 0. BozenexPeretHsk. — 3-

¢ u3l. — Mocksa : JIabopatopus 3naunuit, 2020. — 835 c.

4. Konbman, . Harnsnnas Swoxumus: cnpasounnk / SI. Konsman, K. -. Pém ; neperoa ¢ anrnuiickoro
T. II. Moconosoit. — 6-e 31, — Mocksa : JIaGoparopus snanuii, 2019. — 514 c.

5. Crenanos, B. M. Monekynsprast Ouonorus, CTpykTypa ¥ (QyHkuus Genxos: yuebuuk / B. M,

Crenanos. — 3-e u3a. — Mocksa : MY umenu M.B.JIomonocoea, 2005. — 336 c.

4. PECYPCBLI HHOOPMAIITMOHHO-TEJIEKOMMYHUKATUBHON CETU « MHTEPHET»

http://www.library.biophys.msu.ru/rubin/
http://erg.biophys.msu.ru/wordpress/study

5. THOPSIIOK IMPOBEIEHHMSI W KPUTEPHUH OIIEHHUBAHUSI PE3VJLTATOB

KAHIUJATCKOTI'O DK3AMEHA
Kanpnaatckuit skzamen nposoautes no GuseraM. Jljist OATOTOBKY OTBETA 3K3AMEH YIOLIHICS HCIIOJIB3YeT
OK3aMEHALMOHHBIC JTUCTHI.

Ha xaxcioro asx3amenylollerocst 3amoiHseTcs [POTOKON [PHEMA KAHAHIATCKOTO JK3aMEeHA, B
KOTOPBIH BHOCATCH BOIPOCH! OHUIICTOB ¥ BOIPOCHL, 387aHHbIE YIEHAMH KOMHCCHH,

OK3aMeHALMOHHbIE OUIIeThl JIOMKHBl BKIIOYATH JIBA BOTPOCA B COOTBETCTBHM C pasieiamy
NPOrpamMMbl  KaHAHIATCKOrO 3K3aMEHa W ONMH BONPOC B COOTBETCTBHHM C TEMOH IHMCCEPTALMOHHOIO
HCCIeI0BaH S

YpoBeHb  3HAHMH  OLEHMBAETCA  HA  OTIMYHO»,  «XOPOLIO»,  «YIOBICTBOPHTEILHOY,

«HEYLOBIETBOPUTEIILHOY.

OHE!!KZI Onucanmne KpUTEpHEeB OICHKHA

«OTITMYHON ® TpaMOTHO HCIONb30BaHA HAyUHAs TEPMHUHOJIOTHS;

° 4YeTKO chopMmynupoBaHa mpobiema, TOKa3aTellbHO apryMEeHTHPOBAHbI
BBIJBHIAEMBIE TE3UCHI;

®  yKd3aHbl OCHOBHBIC TOYKH 3PEHHS, IIPHHSTBIE B HAYYHOH JIMTEpaType 110
paccMaTpuBaeMoMy BOIIPOOCY;

® apryMEHTHPOBaHA  CcOOCTBEHHAS [O3MUMSA HIM  TOYKA  3pEHHS,
obo3HaueHbl Hauboslee 3HAUMMBIE B JAHHOW 0OMAacTH HAydHO-
HCCIIEIOBATEIbCKHE TPODIEMET,

® YMEHHEC  [POBOAMTL  MEXKIUCLUMIUIHHAPHBIE  CBS3H,  CBS3BIBAS
TECOPETHYECKHE  TOMOXKEHHA  CcOOOIEHHs ¢ mnpodeccHOHATBHOM
JESITENBHOCTBIO.

«XOPOLIO» @ TPHMEHSIeTCs] HaydHas TEPMUHONOIMs, HO MIPH 3TOM JAOMYyIIeHa OmubKa
HJIH HETOYHOCTE B OIPe/ICNIeHUX, TOHATHAX;

° mpobrema chopMyIMpoBana, B LEJIOM JIOKa3aTeNbHO apryMeHTHPOBAHDI
BBIABHIAEMBIE TE3HCHI;

® HMEIOTCS HENOCTAlKH B apryMEHTaLMH, HOMyIIeHbl (aKIHYecKHe WM
TEPMHUHOJIOIHUEHCKUE HETOYHOCTH, KOTOPhIE HE HOCAT CYLIECTBECHHOTO
Xapakrepa;




©  BLICKA3aHO IMPEJCTABICHUTE O BO3MOMKHBIX HAYUHO-HCCIEIOBATENBCKUX
npodnemax B 1aHHOH obnacTi;

® APryMEHTHPOBAaHA COOCTBEHHAs MO3MLMS WM  TOYKa 3peHHs,
o0os3Hauenbl Haumbonee 3HAYMMLIE B JlaHHOH 0oOnacTu HaydHO-
HCCJIEN0BATEILCKHE NTPOOIIEMEL.

«YyNOBICTBOPUTCIILHO» ® HA43BaHBLI H OIPEOCNIEHLI JIMIIL HEKOTOPBIE OCHOBaHHWSA, TPH3HAKH,

XapaKTEePHUCTHKH pacCMaTpUBaeMOil MpobdeMsr;

® JIONYLIEHBI CYLIECTBEHHBIC TEPMUHOIOTHYECKHE HETOYHOCTH;

® HMEIOTCs CYLIECTBEHHBIC HENOCTATKH B ApryMEHTAllMH, JIONYLIEHBI
(hakTHUECKHE UM TEPMHHOMOTHUYESCKHE HETOUHOCTH,

° He BBLICKA3aHO [pe/ICTABJIEHHE O  BO3MOJKHBIX  HAY4HO-
HCCIIeI0BATENLCKHX Tpodiiemax B HaHHOM 06acTH,

® YACTHYHO APryMEHTHPOBAHA COOCTBEHHAS ITO3ULMS MM TOYKA 3PEHHSL.
0003HaueHbl HaubOlee 3HAYMMBIE B JaHHOH 00/acTH  Hay4HO-
Hccae0BaTeNnbeKHe MpodIeMsl,

«CHEYIOBJICTBOPHTEIBHO» ° OTMEHACTCs OTCYTCTBHE 3HAHHS TCPMHHOIOTHH, HaYYHBIX OCHOBaHUH,

PH3HAKOB, XapaKTEPHCTHK paccMaTpuBaeMoit npodnemsr;
® He Npe/icTaBfieHa cOOCTBEHHAS TOUKA 3PEHUS 110 JaHHOMY BOIPOCY.
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[MPUMEPHBIE BOIIPOCHI JJI5I TIOATOTOBKU K KAHIUJAATCKOMY 3K3AMEHY

[lpeaver  ©Guodusnku, ocHOBHEIE paszfensl Ouodusuxn. HcTopus pasBuTHs OHOPHIUKH.
BsaumooTHomenus OHOQU3NKM C APYrHMH OHOMOTHUECKUMH JHMCLMIUIMHAMH. BuHopu3uKka H
MeHITMHA

DNiEMEHTapHbIE YaCTHLLL. ATOMHOE S1po. PanguoakriBHOCTE U €€ IPHMEHEHHE B MEMLMHE.
Homenknatypa M ocHOBHBIE CBOMCTBA 3/IEMEHTAPHBIX YACTHL. [IPHHLMIIBI PETHCTPALIMH YACTHL.
OcHOBBI TEOPHH ATOMHOTO SLAPA.

Omeprust wactui. Ilpouecchl, MPOMCXOASLIME IIPH [OIJIOLIEHWH TKAHAMH pPaaMOaKTHBHBIX
H3JTYUEHH; TTyOHHA TPOHUKHOBEHHS YaCTHI] B TKAHK: TOTTIOLICHHAS J038; J03HMETPHS.
Du3pgecKre MPUHLMMBL  HCIIOMB30BAHMS TOTOKOB 3JIEMEHTAPHBIX YaCTHL B KIMHHYECKOH
JQUATHOCTHKE JUIS MCCIIeJ0BaHHs MeTaOOIUUECKHUX MPOLECCOB, 0OHAPYIKEHHSI OUArOB BOCIATIEHHS U
OMYXOJEeH [0 HAKOIUIEHWIO pPaZuOaKTHBHO MEUEHHBIX BELIECTB B TKAHIX, JHATHOCTHUECKOE
NPUMEHEHHE CHHXPOTPOHA U Apyrux yckopureneit. ObmydyeHue HEUTPOHAMHU U JIDYTHMH YacTHLAMHE
JUTSl Pa3pyIIEHHS OMYXOMNeH.

DKonoruueckue npolnemMsl BIMAHUS PAIHALMH HA OPraHM3M M METOJBI 3alWTBl OPraHM3Ma OT
panuaLun.

Bonxosele cpoiicTBa wacTuil. [IpMHUMIE! HMX HCHOJMB30BAHMS B OJEKTPOHHON MHKPOCKOIHH
OMOJIOTHYECKHX MAKPOMOIEKYT, KICTOK U TKaHeH.

Monens aroma Ilpennnrepa. Ilepronuueckas cucrema snementos. OOGpazoBaHHE MONEKYI.
DneKTpoHHas CTPyKTypa Hanbonee BayKHBIX MPOCTHIX GHONOrMHYCCKMX MOIEKYJI.

[lepexompl MeKAy dHEPreTHUECKMMH YPOBHIMH B MoJjekyne. [TOrnolente W uijlydeHue 3HEpruu
MOJEKYJIaMH,

CpoGomusle panukanel. McTounnky ux nossuenus B opranusme. CBodcTBa CBOGOAHEBIX PaIHKaNOB.

CBOGOI{HOP’&,HM KaJIbHLIC  pCakllMi, BBIZBAHHBIE JJIEKTPOXHMHYECKHM  OKHMCJICHHEM, H €ro
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[IPUMEHEHHE B MEJ{HLHHE.
BsanmozeiicTue MONEKYTT ¢ PEHTIEHOBCKHM H3ITyUeHHeM. VCTOUHUKY PeHTIEHOBCKOTO H3TyYeHHMs
(peHTreHoBekHe TPYOKH, CHHXPOTPOHBI)., OU3MYeCKHE TIPUHIMITE JUATHOCTHYECKOrO U JIeueGHOro
NMPHMEHCHUA PEHTIE€HOBCKOr0 M3JlydeHus. PeHTreHoBCcKHE i‘omorpa(bbl, IPUHLMIE! (POPMUPOBAHUS
00BeMHOro H300pakeHis TKaHeH W OpraHoB.

BaaumonelicTeue Morexys ¢ ynbTpadHONCTOBBIM M ONTHUECKHM M3ITYYeHHeM.

Jlazepsl KaKk HCTOUHMKM CBETA: NPHHLUI ACHCTBHS, HENPEPLIBHBIN H MMIYJILCHBIH PEIKUMBI,
JUTHTENBHOCTD UMITYI5COB; HHTEHCUBHOCTE ¥ MOHOXPOMATUYHOCTEL H3siyueHHs. OCHOBHBIE 00/1aCTH
IPHMEHEHWS JIA3€POB B MEJIHLIHHE.

Paccesume cBera GHONOrHYECKAMH Cpenamy, CBA3L C pa3MepaMi HacTHLl W JUTMHOM BOJHLI CBETa.
TypOunumeTpus u HeenoMeTpHs; KOPPENILHOHHAS He(heTOMETPHS; IPHMEHEHHE B nabopatopHOM
aHamuse.

[lornowenne ceeta u  aBcopSumonnas cnexTpodoToMerpus. (OCHOBHBIC KOJHYECTBEHHBIE
noxasarenn, Xapakrepusyromue mnornouieHue, 3axoH byrepa-JlamGepra-Bepa. Henunelinele
S dexTs! npy nornomeHuH GONBIIMX MOTOKOB CBeTa: ‘obecrpeunBanHue” 06pas3ia, CIOXKEHHE
OHEPTHH ABYX KBAHTOB, YJBOCHHE YACTOTBI U JBYX(GOTOHHOE BO3OysxaeHHe. CreKTph! NOTIONIEHHS
BOKHCHIIHX OHOTOTHUECKUX MOJIEKYIL.

BsanmopzeficTsue Monexyn ¢ MosspH3oBaHHBIM CBeTOM. JIMCIEpCHS ONTHYECKOTo BpALLEHUS U
KPYTOBOH JHXPOK3M OHOTOTHYECKHX MOJIEKYIL.

TMpouecest. npoucxoasiume B BO3OYHUIEHHON MONIEKYJIC TIOC/TE MOTIOMEH s cBeTa. ManyyatensHble
M Oe3BITYUATENbHBIE MEPEXOJBI B OCHOBHOE COCTOSHHE. [lepeXOfsl B TPHILIETHOE COCTOSIHHE.
Msnyuenne ceta Bo30YMNEHHBIMH MOJeKynamMu: (OTOMOMHHECIEHLNS, XEMITIOMUHECIIEHIIHA |
(ocdopecueHms,

KoneGanus atomos B Monexymax. Ilornomense HH(PPAKPACHOTO —H3TyUEHHS MOJIEKYJIAMH,
KoMOmHaunoHHOe paccesinne coeTa, MK M pamaHOBCKas CHEKTPOCKONHS W HX TPUMEHEHHEe B
KJIMHHYECKOH auarnoctuke. HennpasusHoe onpesenenye caxapa U JIMIHIOB B KPOBU NpH Auabete u
aTepocKiepose,

Panmocnexrpockonust. DIEKTPOHHBIH MapaMarHHTHEIH pezonanc (OIIP): dusnueckuit mpUHLMIT;
OHOIOTHYECKH BaKHBIE MONEKyNbl, maiomue curnan IIP; npumeprr crmexrpos DIIP; criuHOBbIE
METKH, 30H/BI ¥ JIOBYIIKH. BoamoxxHoCTH TpuMenenus DTIP B MeguLuHe.

Slnepuetit MaruuTHEIH pesonanc (SIMP): Gusndeckuit NPHHLMI, ATOMHbIE siipa, NalOIIUe CUTHAT
SIMP; Xumu4eckuit CABUr, BPEMs CIIMH-CIIMHOBON M CIUH-PELIETOYHO! pellaKCaLiiy. [Ipnmenenne
SIMP B muarnoctuxe. CocTOSHHE BOAB! B PA3IHUHLIX OPraHax M TKAHSX, €0 BIHSHUE Ha CHTHAIBI
SIMP, mpunumnel anarsocTuxy mMetonoM IMP-tomorpadmm.

OcHoBHBIE (OTOGHONOTHUECKHE TPOLECCHl, WX KpPaTKas XapakTepucTHKa. OCHOBHBIE CTalHy
(porodronoruyeckoro nporecca. [IpHHLHAIL H3ydeHus NePBUIHBIX (POTOGH3NUSCKIX) CTaluH.

[Tornowenue u mponyckanue MOHOXPOMATHYECKOTO CBETA PACTBOPAMH. CnexTpodoToMeTpsL.
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KauecTBeHHEIN U KONMHYECTBEHHBIH CIIEKTPOGOTOMETPHYECCKHH aHATIH3.

DoToMmOMHHECUEHIMS OHONOTHYECKHX MONEKYJ M albTepHATHBHBIE IIyTH DPAcTpaThl 3HEPTHH
B030yucaeHus. OCHOBHBIE NMapaMeTph! JTIOMHHECLEHLMH: CIEKTPBI MOTIOIEHHS, BO30YKIEHUS U
M3JIyYeHUsl, KBAHTOBBLIH BBIXOJ M3IIYYEHMS, BPEMSs JKU3HU BO30YKIAEHHOrO COCTOSHHS MOIEKYIIEL,
MONSIPU3ALINA JIIOMUHECHEHIHH. [TpuMepsl OHoIorHyeckr BAXKHBIX (JIYOPECLUPYIOUIHX MOJIEKYIL.
3aKOHBI JIIOMHHECHEHIMH M HUX (usuueckuit cmuicn (3axon Croxca, npasuno Kaum, mpasuio
Jlesurina, 3axon Basniosa). CBf3b HHTEHCHBHOCTH IOMMHECLICHLIMU ¢ KOHLIEHTPAIIMEH BEIIeCTBA.
JliomunecuenTHslit anaan3, [IpuGOpbI UL PErHCTPALIH JTIOMUHECLIEHLIHH.

besbisnyuarenpHbIi NepeHoC SHEPrUH NEKTPOHHOTO BO3OYIKICHHS MEKIY MONEKYTAMH: MEXaHH3M
H BO3MOMKHOCTH TpuMeHenus. PryopecleHTHbIE METKH H 30HIBL BO3MOXHOCTH WX NpHMEHEHHE
NpH U3yveHNHH OENKOB, HYKIEHHOBBIX KHCIOT H MEMOPAHHEIX CTPYKTYP KIETKH.

KonuuecTennsle  XapakTepPHCTHKH —XEMHUJIIOMHHECUEHIMH, | eHepals XeMUIIOMHHECLECHLHH
CBOOOMHBIMI pafHKanaMu. XeMUTIOMHHECHEHITHS TTPH TIEPEKUCHOM OKHUCIEHHH JIMIKI0B, TPUPOIa
MEPEKHCHBIX CBOOOAHBIN paJUKanoB. XeMHTIOMHHECHEHLIHS MTPH aKTUBALNH (HaroluTOB: peaKI1H,
NPHUBOISIINE K TEHEPAUMH AKTHBHBIX (JOPM KHCIOPOJa H CBOOOJHLIX PAIHKAIIOB, CIIEKTP CBEUCHHUS.
Henonp3oBaniie XeMUTIOMHHECLEHTHBIX METOI0B B GHONOTHH H MEIHLIHHE.

Ocuosubie (otobuonornueckue nponeccsl. OCHOBHBIC cTainM (HOTOGHONOTMYECKOTO Mpolecca.
Dotoxumudecknit  cmextp nelfctus. CnexTpel gedcTBust (hoTONpeBpailieHHil  GHOMOTEKYIL.
Mamenenue cBOHCTB MONEKYIT B 3MEKTPOHHO-BO3BYIKACHHOM cocTOsTHNM. KOMIIEKCE! ¢ mepeHocoM
3apsa.

Metoapl H3y4eHusl TepBHYHEIX (DOTOMPOAYKTOB. (POTOXHMUUECKHE pEAKIUM MONEKYI NPH HX
BO30y KACHHH YIbTpahuoneToBsM cBeToM. OCHOBHEIE (DOTONPEBPALIEHUS ApOMATHUECKHX TPYIII B
OemkaXx ¥ HYKJIEMHOBBIX KHCIOTAX; HWHAYKLUHS YIbTPaQHONETOBBIM H3Iy4eHHEM peaKiii
[IEPEKHCHOTO OKHCIIEHUS HEHACBIIEHHBIX JUIHAOB. PasnuyHble HAna3’oHbl OHOJOTMYECKU
AKTUBHOIO YNLTPa(pHOIECTOBOTO H3NTYUCHHUS.

Venonbsosanue (oToXMMHMUECKHX peakUui B JedeOHbIX 1enax. PoTomuHaMuyecKas Teparus
Aepmatozos. Ponb  cunriernoro kuenopona. MexaHuim  (pOTONMHAMUYECKOTO YHHUTOMKEHHS
ONYXOJIEBEIX KJIETOK € MOMOIIBIO TOP(GHPHHOB H IPYTHX CEHCHOHIIM3AaTOPOB.

XapaKIepHCTHKH CONHEYHOrO yIbTPa(HONeTOBOrO M3/yYeHUs 3a TpejenamMd atoMochepbl ¥ Ha
MOBEPXHOCTH 3em/u. AHTHpaxuTHueckuil >(QGexT mpu oBNyuyeHUH KOXHM yIbTpadHOIeTOBBIM
H3IyueHueM, ponb Butamubna D3. Bpeausie nocnenctsus W3BEITOYHOroO ocBellleHHs (HapyLIEHMS
3peHus, MHEIOMa W 1Ip.).

IIpuMenenue nasepos B Meauimue. JlazepHas XHPYpPrusd, jazepHas Tepanus, (GOoToIUHAMUYECKAS
Tepamus,  OCHOBHBIE — MEXAHW3MBI  TEPANEBTHUECKOrO  JeHCTBHS  JA3€PHOTO  M3TYUEHHS:
(hoTOCEHCHOMIM3HPORAHHAST AKTUBALIMS KICTOK, (hOTOPEaKTHBALAS (DepPMEHTOB. (POTOIHCCOLMALIHS
KOMIUIEKCOB MOHOKCHIA a30Ta. Jlazepsl KAK HHCTPYMEHT MEAMKO-OHOIOrHYeCKUX HCCIEeA0BaHu .

[onsTe cBoBOAHON HePrHM, SHTATBIUI H 3HTpONKK. [lepBoe U BTOPOE HAYANA TEPMOIMHAMUKH.
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WUctoynuky Tenmma B opraHusMe, TemnmooOMeH opranusma. HopMbl THTaHMS C  TO3HIWME
TePMOAMHAMHKH. MenuuHckne 6apokaMepsl.

Tepmoaunamuueckue csofictsa pactBopos. Passl, (a3oBoe COCTOSHUE KUAKOCTEH, KOONEPAaTHBHEIC
(hasoBble nepexonsl. OCMOTHYECKHE CBOHCTBA PACTBOPOB, OCMOTHYECKOE PABHOBECHE B OPraHHU3ME
H €T0 pOJib B BO3HMUKHOBEHHH OTECKA, CHOCOOBI MOAAEPIKAHMS OCMOTHUYECKOTO PABHOBECHS W €ro
YUeT IPH TMepesIHBAHUN KPOBH U CO3/IaHUU KPOBE3aMEHHUTENEH,

IIpHHIMILI HEPaBHOBECHOM TEPMOINHAMMKH OPraHu3Ma.

bpoynosekoe aBmkenne momexyn. Bsskocrs sxuixux cpem. [locTymaTenbHass W BparuaresibHas
nuddysus Monexys, KosQhuuuentsr TuGOY3HH 1 BPEMs BPALIATENLHON KOPPEIIHHT MOJIEKYT, UX
H3MEpPEHHE (PNIYOPECHEeHTHLIMU M CIHHOBBIMH 30HIAMH. Juddysnonnple notokn Monexyi.
Ypasrenus qudysun duxa. Vianenue TOKCHUECKHX BEIIECTB H3 KPOBH C IIOMOLIBIO TEMOIHATH3A
(‘mekycerseHHas nouka). JIBHKEHHME YacTUL B JKMIKOCTHM [0 MAeiCTBHEM BHELIHEH CHIIBL
CCAHMCHTALMOHHBIE METOJIBl M HX MPUMEHEHHME JUISl aHaIM3a M [PEernapaTHBHOTO pa3lellcHHs
OHONOTHYECKIX MaKPOMOJEKYIT H KIIETOK.

BiaumonelictBie Mexay Monekyzamu. I‘IOTeHumén Jlennapn-/Ixxonca. CHBUIH  IEKTPOHHOI
MIOTHOCTH BHYTPH MOJICKYJIBI, BO3HMKHOBEHHE [UITONBHBIX MOMEHTOB. JIUMOIL-TUIIONEHBIE
B3AUMOJEHCTBHS (OPHEHTALHOHHOE, MHIYKIHOHHOE M IHCICPCHOHHOE). BOJOpOLHAas CBS3E.
Creundrka B3auMMONEHCTBIA MONEKYT B BOLHOH Cpejie, MONENH CTPYKTYpbI JKHIKOH BOJIbI.
I'unpodobdusre B3auMoeicTRIHS.

[Teperoc anexrpona u npoToHa Mexkay Mosexymamu, Monnsais Monexys. BaaumosneiicTsre HoHOR
B BOAHEIX pacTBOpax, Teopus ['yu-Uenmauna. IToBepXHOCTHBIN 3apsii MONEKYJ, KIETOK W TKaHEH.
MeTox 31eKTPOdOPETHHECKOTO PA3AEECHHS MOIEKY M KIETOK U €ro IPHMEHEHHE B KIHHUYECKOM
1alopaTopHOM aHanmze.

Kunernka MeKMONEKYISPHBIX B3aumoneicTsui. CBOGOIHAS SHEPTHs B3aUMO/eHCTRUS, Moporosast
SHEPTHS U CKOPOCTE peakiiny. Teopus abcoMIOTHEIX CKOPOCTElt peakiuit,

[IprmMepn! HEKOBANEHTHOrO B3AHMOLEHCTBHS MEXKIY MOJEKYIAMH: GENKH, CBA3BIBAIONIME HOHDI
METalIoB ((peppuTHH, UEpPYJIOMIa3MHH); IeMOrIOOHH Kak MEPeHOCUMK KHCIOPOJIA; anbOyMHUH
KPOBH K&K MEPEHOCYHK KUPHEIX KHCJIOT U TOKCHMYECKHX METaboNUTOB; GeNku KPOBH-TIEPEHOCHHKH
F'OPMOHOB; KOMITIEKCHl AaHTHTEH-aHTHTEIO.

Ancopduust. Puspueckue OCHOBBI Xpomatorpadun cpojacTsa. D(depeHTHAs MEIHLNHA: METOIbI
YAQICHHS TOKCHYCCKHX MOIICKYT M3 OPraHM3Ma IOCpelICTBOM TeMOCOPOLNH, IIasMOoCopOLMH,
IHTEPOCOPOLMH.

buostoriueckue nonumepnr: Geski. HyKJIEHHOBbIE KHCIOTHI, MOMHYTICBOMIHL. MonekynspHas Macca
Gnonomumepos, MeTONBI HCCTEIOBAHHS Pa3MepoB W (OPMBI GHOTOrHYECKHX MaKpOMOJIEKY I
CeIMMEHTALMS,  BHCKO3UMETPHs,  TeNb(QUILTPAIMsA,  TenbaNeKTpo(opes,  KOppelsLUOHHAas
HeenoMerpHsl, MaIOyrIoBOE PacCesHHEe HEHTPOHOB W PEHTrEHOBCKOTO W3/yueHHs, SeKTPOHHAS

MHKDPOCKOITHA.
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Cunel, GopMUpYIOIIHE BTOPHUHYIO, TPETUUHYIO W UETBEPTUUHYIO CTPYKTYPY OHONOTMUECKHX
MaKpOMOJIEKYJ W TIPUBOJILIHE K 00pa3zoBaHUIO MOJIEKYJSIPHBIX aHcaMmOnel W HaaMONEKYJISpPHBIX
cucteM. Posns 0colof cTpyxiypbl BOABI B (DOPMHPOBAHUM IPOCTPAHCTBEHHOH KOH(MIypauuu
MaKpOMOJIEKYJI.

MeTobl  MCCNENOBAHUSI  TPOCTPAHCTBEHHOH  CTpyKTyps! Oenkos. WK-crexrtpockonust
KOMOHHALIMOHHOE paccesiHie cBeTa JUIS OMpPEeNeNeHHUs CTENeHH YYacTHsl MEeNTHAHBIX TPYIN B
o0pa3oBaHui BONOPOAHBIX cBsizell. KpyrosoH IMXpOH3M H BO3MOKHOCTH OMNpEHCICHHS TUTIOB
BTOPHYHOH CTPYKTYpbl Oenka. PeHTreHOCTpyKTYpHBIH aHaiu3 riodyispHbix OekoB (ypaBHeHUe
bperra-Bynea, ‘ofpaThHas® kpucTannuueckas peuIeTKa, TsIKENble aroMbl ¥ H30MOpdHOe
samewenne). Jlefitepoodmen i onpenesnenye nomu Oemka, CKpeITOi BHYTPH II0OYIBL.

Tuns! BropHyHOi cTPYKTYpBI OenkoB. [IpuHLHIE! (JOPMHPOBAHHS TPETHYHOH CTPYKTYpHI OelKa 1Mo
bpecnepy u Tanmyny, ¢popma Genkopo#i rnobyner no @umepy. ['nobynspueie u GubpuIspHbie
Oenku, npumepsl. Kondopmauuonuas sHeprus. AHAIW3 H NPEACKa3aHHe BTOPUUHON M TPEeTHYHOI
crpyktypel Oenxa no nepsuuxoil., Ctaann camMocOGOpxH OeNKOBBIX MoNekyn 1o I[ITHUBIHY.
Komnsrotepnoe  MozenuposaHue — NPOCTPAHCTBEHHOW  CTPYKTYpPhl  OEMKOBBIX — MOJIEKYIL
DopmupoBaHHEe  YETBEPTHYHOH  CTPYKTYphl M3  OenkoBeIX  CyOBENMHHIL.  [IpuMepol
IPOCTPAHCTBEHHON CTPYKTYPbI OenKOB (reMOornobuH).

Kondopmanponnsle mnepexomsl B  OSTKOBBIX  MOJEKYJIaX, WX MCCIEJOBAHHE  METOIOM
nuddepenmanbHoi ckanupylomeii kanopuveTpui. KoonepaTiBHbIH Xapakrep KOH()OPMALMOHHBIX
nepexoos. enatypanus 6enxkos. YuacTue KICTOYHBIX OelIKoB (11anepoHoB) B yKJIaAKe BTOPUYHOI
W TPETHYHOH  CTPYKTYPBI TONMIENTHIHOH 1Emd. MeXaHH3MBl pelapalud  CTPYKTYPEI
JICHATYPHPOBaHHBIX OeIKOB B KIIETKE.

AKTOMHO3HHOBEIE KOMIUIEKCEl, HX KOH(OPMALMOHHBIE TMPEBPALIECHHS B HPHCYTCTBHH HOHOB
KaabLHsl, MOJIEKYJIIPHLIA MEXaHH3M COKPaIEHHs] MBIIIEYHOTO BONOKHA.

Bropuunas crpykrypa JJHK u pubonyknennonsx xucnor. KomrieMeHTapHOCTE OCHOBAHUH UM THIIBI
nap ocuoBaHuH. Cuubl, npHBOAAUIME K 00pa3oBaHUIO CTONOK ocHOBaHMHA. OpHo- H
ABYXLENOYeUHbIe KOH(POPMALMH HYKJICHHOBEIX KHCIOT M paBHOBECHE MEKAy HUMH, [lnasnenne
nsodino# cnupanu JJHK u ee penarypauus npu neficrBuu TemmepaTypsl, pH u woHHON CHIIBL
DuznyueckHe OCHOBEI MONMMEPA3HOi EMHON peakiiuy, IPUMEHIeMOH B KIMHUIECKOH THATHOCTHKE.
KoMmnekenl HyKJIEMHOBBIX KHCIOT ¢ 6elxkamu (HyKJIeonpoTeuHsl), XapakTep B3auMOJeHCTRHS
syiepHbix Oenkos ¢ monexynoit JIHK; npocrpancreennas opranusanus komiiexcos Genox-JIHK B
XpoMaTHHe KieToYHoro sapa. [Ipoctpanersennas crpykrypa pudocom.

DuU3MKO-XMMHYECKHE CBOHCTBA JIHMHIOB, YYaCTBYIOIWIMX B (POPMHPOBAHWM JHIIONPOTEHMHOB U
Ouomembpan.  Cpofictea  (ocQOMMIHIHBIX  MOHOCNOEB, BIMAHME Ha 9TH  CBOHCTBA
JKHPHOKHCIOTHOrO cocTaBa (DOC(ONUINIOB, NPUCYTCTBHS XONECTepUHA, Temmeparypsl, pH u
HOHHOH cujibl cpeasl. MojgenbHble OUcnOfHBIE NTHMUAHBIE MeMOpPAHBI: JIMIIOCOMBI M IIOCKHE

OnmonexynapHele nunuaHsie memOpans (BJIM).
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Metofsl  M3yyeHHs (M3MUECKMX CBOWCTB M COCTOSHMS JIMITUAOB B OHCIOE: paccesHue
PEHTreHOBCKUX JTyueH, SIMP, MeTonB! CIMHOBBIX U (IIYOPECHEHTHBIX 30HI0B, Au(depeHLranbHas
CKaHHPYIOLIas MHKPOKAIOPUMETPHUS, JTa3epHas CIEKTPOCKOINS KOMOUHALIMOHHOTO PACCeSHUS.
Gazosrie nepexonnl B pochomunuanoM Gucnoe. [Tonatie 0 KoonepaTHBHON eUHULE, 3aBHCUMOCTD
TeMneparypsl  (asoBOoro Iepexoja OT XMMUUECKOH CTPYKTYphl LeNeH >KHPHBIX KHCIOT |
XapaKTepHCTHYECKHX TPynm (Gochonunuios, OT comepikaHus XolecTepuHa. Pazmenenne (as.
Jlatepansnas u TpancMembpanas aH(Qy3us MONEKYT B IUITHAHBIX GHCITOSX.

Jlunonpoteutpl. Bubl AHITOMPOTEHHOB KPOBH; (DH3MYECKas CTPYKTYpa YACTHIUBL, MOJEKYIIBL,
obpasyrome rujpopodHOe AP0 U MOJsIpHyIo o0osouky. JluckoobpasHble M chepuueckue
YaCTHUBL. Ponn JHTIONPOTEMHOB B MepeHoce JIMIWIAOB, Pa3BHUTHH ATEpPOCKIEpPo3a H CepaedHo-
COCYHCTRIX 3a00NMeBaHuA.

bronorngeckue memOpanrl. Meropust u3ydeHHs CTpoeHHst OHONOTHUYECKMX MeMOpaH: MOIeTH
Hascona-lanusnnu u PoGeprcona, Mo3aMuHash MOIETD ['puHa, YKHIKOCTHO-MO3aHYHAS MOIEIb
MeMmOpanel.  CoBpeMeHHBlEe TMpeACTaBIEHHS O CTpykType wmemGpan. JIUmuoHert GHCIOM,
HHTEerpanmbiipie W rnepugepuueckre  Oenku.  YyacTHe —UMTOCKENeTa B (JOPMHPOBAHMU
MPOCTPaHCTBEHHOH CTPYKTYPEI MEMOPAH (Ha MpUMeEpe IPUTPOLIHTA).

OcoGennocTH CTpoeHHs pa3MHMUHbIX OHOMeMOpaH, CBS3b WX CTPYKTYPHOIl OpraHusamuy ¢
BLIMOMHACMOM (ynxineil. Monekynapuas ctpykrypa MeMOpaH MHETHHOBBIX 000T04YeK HEPBHBIX
BOJIOKOI: COMOCTABJICHHE JAHHBIX 37I€KTPOHHOH MUKPOCKOTIMH H PEHTTEHOCTPYKTYPHOI'O aHaIM3a.
OcobenHocTH  MONEKYNSpHOH oOpraHusauuu  MeMOpaH 3IPUTPOLHUTOB M  LHTOIMIA3MATHUECKHX
meMOpan  apyrux  xiaetok. Oco0eHHOCTH CTPOCHHs BHYTPUKIETOYHBIX MeMOpaH (smepHas,
MUTOXOHAPHSAATBHAS, IHAOIIASMATHYECKHH PETUKYJIYM, CApKOILIA3MaTHUECKI M PETUKYITYM).
Obmwiass  crpykrypHas —Opranmsauds KIeTKM (MeMOPaHHBIE CHCTEMEl, SApO, IHTOCKENeT).
CoxparutenbHble CHCTEMBI KleTkH. OCHOBHbIE (PH3HUCCKHE XapaKTEPHCTHKH KIETKH H HEKOTOpPHIE
METOIBI UX H3YYCHHS: pasMep (MUKPOCKOMMA, ceauMeHTauus); ¢opma (MHKPOCKONHUA); 00BEM
(MpoTouHas KOYNTEPOBCKAZ KOHJYKTOMETPHS): 3apsi [OBEPXHOCTH KIETKM (3mexrpodopes.
3apPOKCHHBIC  30H/IbI); COCTOSHHME BHYTPHUKISTOUHOH CBOGOAHON W CTPYKTYPHPOBAHHON BOIEI
(SIMP).

MeTons! pasfenenus KIETOK: CEIMMEHTAllMS W ee TPUMEHEHME JUISi BLLACICHHS KJIETOK |
3AMEIICHHA TIIa3Mbl WK KJICTOYHOH Maccsl, neueGHbIH nuradepes; npoTouHble (BIyopecLeHTHBIE
COPTHPOBLIHKH KIIETOK.

MeMOpaHHbBIE CHCTEMBI, HCTIONB3yeMble TIPH H3YYEHHH [1EPEHOCA BEIIECTB: KICTKH, CyOKISTOUHbIE
CTPYKTYPBL JIMTTOCOMEI, GUMOJIEKYISIPHEIE THITHAHBIC MEMOpAHEI.

MeTozb! HeeneoBanus NepeHoca BeIecTB Yepe3 OHONOrHYeCKHe MeMOPaHE! (H3MepeHHe HOHHBIX
TOKOB, (pJIyOPECLEHTHO U PANHOAKTHBHO MEUEHHBIE MOJIEKYIIBI).

[Totox n nnoTHOCTH ToToKa Mosekysn. OCHOBHbIC BHALI NEpPeHOCA BEIIECTB depe3 MeMOpaHy:

naccusnast qugdysus, odnervennas Au(Qy3us M aKTHBHEIT TPAHCIOPT; MPUMEPHL. YpaBHEHHUS
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aupdysun noHoB uepes memOpany. [lonsTHe nponuuaemoctd. CBa3b MEXAY (PU3HISCKUMHU
CBOHCTBAMM MONICKYIIBI (3apsil M PacTBOPHMOCTb B JIMIIMAAX) H BETHYHHOH MPOHHULAEMOCTH.
[TpoHuLaeMocTs MeEMBpaH JUIsl BOJLL.

Tpancmopr BenrecTe uepes memOpaHbl MyTeM 0GIerYeHHOM mubdysun. [lepeHOCUNKH BELIECTR U
HOHOB. [lopsr B GuoMeMEpanax, MeTOIBI OLeHKH 3 GeKTHBHOrO pasmepa nop. JIuHaMHUECKHe MOpPHI
1 MeXaHH3M X HOpMHUPOBAHMUSL.

IIponnkHOBeHe 3apsiKeHHBIX MONEKYI depes M@M6péay IpH HalIMYUM TpaHCcMeMOpaHHOTO
dJiekTprteckoro nonst. OcHosHoe ypasnenue Hepuera-Ilianka nis snexrpoanddysun. Pelnenue
ypaBHeHus anekTpoanddysun B npubnuskenun nocrosiHioro nons. Crs3b ypasHenns [oabaMana
A1 MoToKA ¢ 3akonamu Puka H OMa.

Padorta akTHBHBIX NEPEHOCUHKOB HOHOB B MeMBpaHe. Tpancnoptusle AT®a3pl. CTpoeHue U cxema
padoTel HaTpHil-kanuerol W kansiuesoit ATdas.

Vonnsie kananol Guonoruuecknx Mem6pad. OCHOBHBIE XAPAKTEPHCTHKH KAHATOB: MIPOHHULIAEMOCTh
H CeJEKTHBHOCTD. Perymsins nponunaemMoct. IToTeHLHaN-3aBUCHMbIE KaHATBL BOPOTHEIE TOKH.
Kanbuuii-3apucumple kanansl, Perynsropuas pomb BHYTPHKIETOUYHBIX MOHOB KaibLIMSL. [Tpumepsr
HapyMICHUS IIEPeHOCa MOHOB KaK OMHON M3 OCHOBHBIX NPHYMH HaPYMICHHH (YHKIMH KISTKH H ee
rudenn. Ilpumepsl JefCTBUS JIEKAPCTBEHHBIX BEIECTB HA HOHHBIE KaHamsl CrHocoGb
BOCCTAHOBIICHHST HOPMAIIBHBIX TPAZIHEHTOB KOHLEHTPALMH HOHOB, NPUMEHSIEMBIE B KIMHUYECKOH
MeIHLIHHE,

Ilepenoc HOHOB B CApKOMIA3MATHYECKOM PETHKYTYME KAK 3EMEHT MOJIEKYJISIPHOTO MEXaHH3Ma
COKDAIICHHS MBIIEYHOH KICTKH. TpaHCHIOPT HEOpraHHYEeCKMX HOHOB 4Yepe3 CTeHKH MOUYEeBOro
My3bIPsl M TOYEUHBIX KaHAbLEB! CBA3b TPAHCIIOPTa BOLLI C JBHJKSHHEM JPYTHX BCIIECTB;
OCMOTHYECKOE CIKATHE W HADYXaHHE KIIETOK; MEXaHH3M BhIBEIECHHS BELIECTB MOYKAMH
TpancmemOpantble dMeKTpHYECKHE TONS M X POMb B (DYHKIMOHHPOBAHHH KIETOK. H3mepenue
TPAHCMEMOPAHHEIX JIEKTPUYECCKUX TMOTEHIHANOR C TOMOLIBIO MHKPO3NEKTPONOB H 3apSUKeHHDIX
(bryopecleHTHBIX 30HA0B. MeTO MITY-KIISIMIL.

Mexann3m reHepaluy MOTeHLUHANOB Ha MemOpane. HepaBHoBecHEIe KOHLEHTPALUH HOHOB CHAPYIKH
H BHYTPH KJICTKH Kak NpuvHHa MeMOpaHHOro moTenuuana. PaBHoBecHsIH noTenuman Henwcra.
Honnanoseknil anexrprecknit notenunar. CTauMOHapHBIE MOTEHIMANL, ypasHeHHe XOMKKHHA-
lombamana, Brman snexTporeHHoM oMbl B reHepaLMIo MOTEHLHANA TOKOA.

Mexanu3M BO3HMKHOBEHMS TMOTEHUMANa EHCTBHS. Brnodusuueckuit MexaHusm reHepaluu
MOTCHLHATA NEHCTBHA. M3MeHEHHS 0TOKOB HOHOB IPH Pa3BUTHH MOTEHIIMANA EHCTBHS, BOPOTHBIE
TOKH, Polb HOHOB KalblHsl. CeeKTHBHOCTh HOHHBIX KAHANIOB, PErymsllks HX PadOTh C HOMOIIBIO
OHOMOTHYECKH  AKTHBHBIX — COe/MHeHuit, [Ipumepsl  (apMaxoIOrniyecKux [penapaToB s
OTOKHPOBaHUS HOHHBIX KAHKAJIOB,

Pacnipocrpanenne norenunana mo HepsHoMmy Bomokny. KaGenbHble cpoiicTpa HEPBHBIX BOJIOKOH,

CkopocTb MpoBe/ieHusT HEPBHOrO UMITy/Ibea; TelerpapHoe ypasHenue. OcobeHHOCTH NIPOBEICHHUSI
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HEPBHOTO MMITY/TbCa B MUEIIHHH3MPOBAHHBIX HEPBHBIX BOJIOKHAX. MUeNUHOBLIE GOIE3HH.
[IpoBejienne HEPBHOrO HMIy/bCA UePE3 CHHAINCHL. DJIEKTPUUECKHE M XHMHUYECKHE CHHAICHL.
Wonnas nponunaemMocts cHHANTHYECKHX MeMOpaH M TNpUPONA CHHANTHYECKOrO MOTEHIMANA.
Brokatope! cuHanTuueckoit mepeayy U UX IpuMEHEH e B (hapMaKOIOTHH.

buo¢msnueckue ocrHoBs! GrosnepreTukd. OCHOBHBIE (YHKUHOHATLHBIE COCTOSHMS MUTOXOHAPUH,
METO/IBI UX H3YHUEHHA. MeXaHu3Mbl akKyMyJIsLHE 3HEPTHH B MUTOXOHIPHIX ¥ XCMHOCMOTHYECKAS
TCOPHA  OKHCIHMTENBHOrO  (hOCOpPHIMPOBAHMS:  OCHOBHBIE MOCTYZaTsl Murueana U X
SKCMEPUMEHTANIbHBIE  Jl0Ka3aTeNbeTBa. ConpshkeHHE TpaHCMEMOPAHHOIrO MEPeHOca PasTHUYHBIX
MOJIEKYNl B MHTOXOHIpHX. bruodusuyecknii Mexanusm geHcrsus pazobuiuTeneit OKHCIUTENBHOIO
bocdopunuposanus.

OCHOBHBIE BHILI PEUENTOPOB KJICTOYHLIX MEMOPaH H HX POJb B PEryJsi(Uu (yHKIMA KIETKH.
OCHOBHBIE 37TEMEHTEl CTPYKTYPHI PELENTOPOB. POMb aleHMIATHMKIAZE] U HOHOB KATBIHS B
(pyHKIHOHHPOBAHHH PELENITOPOB.

ALETHIXONHHOBBIH  peuenTop.  Monekynspuas — OpraHuM3aids W MeXAHW3M  JeHCTBHs
XOnMHOpeLenTopa. PHIHKO-XHMHIECKAs MOJICTb B3aHMONEHCTBHS ALETHIXOMHHA U €r0 AHAIOTOB C
PEUEnTOPOM M H3MEHEHHS MPOHHLAEMOCTH MEMOPaHBI JUIsl HOHOB. MeXaHU3MbI TeCeHCUTH3ALIMH.
Hpuauune! geffcTis (papMaKonorHueckix npenapaTos-610KaTopos XOJIMHOPELeNnTopa.
buoQusuyeckue Mexanu3mbl PyHKLUHOHMPOBAHIS XEMOPELenTOpoB. OBOHATe L I peLenTop.
[Tprpoaa npospauHoCcTH POroBHLLI H XpYCTAMKA. MeXaHu3M CBETOPACCESHHS B XpYCTaTUKE IIpH
Kkatapaxte. LIMpKyIsuus BOAAHUCTON BlarH u GHOQM3MYECKHE ACTieKThl POCTA BHYTPUITIA3HOTO
laBreHus (rnaykoma).

THIBl 3pUTENBHBIX KITETOK, CIIEKTPBI OTIOIIEHUS HX THIMEHTOB, [I0rIomeHe CBeTa, MEXAHH3M |
KHHETHIECKHE XapaKTCPUCTHKH (DOTOM3OMEPH3ALUNMH POJONCHHA W TOCHENYIOLIHX H3MEeHeHHH
HOHHOM MPOHHLUACMOCTH. YyBCTBUTENBHOCTH (DOTOPELENTOPHON KIETKH K CBETY. IIpHHLMIEL
npeobpazoBanys CBETOBOIO CUTHAIA B 3IEKTPUUECKHU,

Qusnveckas mpupoja 3myka. UacToTHAS 3aBHCHMOCTH UyBCTBHTENLHOCTH yxa. Mexanuyeckue
cpoficTea DapabanHON repenoHkn W OasuispHOi MeMOpaHbl yIUTKH. MeTomsl HecenoRanms
koneGanui GazungpHoit MemGpansl. Peuenuuns koneGanuii Oa3unspHoit MeMOpaHbl BONOCKOBBIMU
KIETKaMu. MeXaHn3M pacno3HOBaHHA YHCTRIX TOHOB. KIIMHKYECKas ayIHOMeTpHSL.

Mexanuueckue cBOCTBA KOCTEl W MAIKHX TKaHeH. YIIPyrue W miacTHueckie nedopmauny Tkanei
. OpraHoB: CHIBI, NPOTHBOACHCTBYIOUMe aedopmaunu. Moayias ynpyroctd. Pemakxcars
HANPSDKCHUSA W TON3YHMECTh NP edopMmalui TKaHel: THeTepesuc MeXaHHYECKHX XapaKTepHCTHK
TKaHeH.,

Moutekynapnast opraHusalis COKPATHTENBHOIO ANMNApaTa MBIIEYHOr0 BOMOKHA. CKONMbIKECHUE
TOHKHMX H TOJCTBIX HHTEH OTHOCHTENBHO APYr APYra MPH COKPAIEHMH MBIIETHOTO BOJIOKHA,
Obuine 3aKoHOMEepHOCTH paboThl MOMEPEUHBIX MOCTHKOB capkomepa. 3aBHCHMOCTL 0Ol

MOIIHOCTH, CKOPOCTH U30TOHUYECKOTO COKpalleHUs U MEXAHHYECKOH paﬁDTBI MBIIIIELI OT HAIPY3KH.
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Tennonponykuus npu ykopouenun wucdepueHnbx Mpi. [IpuGops! wis KOHTpOJIst (hU3UUECKOil
BBIHOCITUBOCTH (BEJIOIPTOMETP, TPEAMHUII).

Mexanuueckue sBICHUS B JIerKuX. Pons cypdakTaHTa B H3MEHEHUH [IOBEPXHOCTHOIO HATSKEHHS B
albBeonax. Bxyax ynpyrux cun M noBepXHOCTHOTO HATSIKEHMs B paboTy BeIIOXa. Mexanuueckast
HEeCTaOMIILHOCTE  anmbBeost. Pons  geduunta cyp(akTaHTAa B BO3HUKHOBEHMH JIBIXATENBHON
HEAOCTATOUHOCTH HOBOPOXACHHBIX I MPH OTEKE NErKHX.

Pacnipocrpanchne aKyCTHYECKHX BOJH B TKAHAX, CKOPOCTD 3BYKOBBIX BOJIH M €€ CBH3L CO
coficTeamy Tkard. Donokapauorpadus. OusMUecKMe TPHHLHIIL YJIbTPa3BYKOBOH IHATHOCTHUKH.
Ot dexr Jlonnnepa n HabroACHNE 32 IBUKESHHEM CepILA H KPORH,

yﬂT)]T)ﬂ?:B}"E\'OBEEI Tepanui. HeHHBAZHBHOE paspyuecHHue KamMHeH YIBTPaA3BYKOBLIMH JJUTOTPHTITOPAMH.
IKONOrnYecKHe UyMbl U BpeAHoe AeiiCTBUE BUGPALIMK HA OPraHuiM.

Hewixenne xunkocreil. OTHOCHTENBHBI CIBUT CIOEB: npucTeHouHnle 3¢ dexTsr; HeroToHoBCKHE
KHAKOCTH; BO3HUKHOBEHWE TypOynmenTHocTH. JIume#imas u oObeMHAs CKOPOCTE KPOBOTOKA.
Creronmyecknit 1 MUHYTHBIH 00BEM KPOBH Kak TIOKA3aTeNy [POH3BOINTENBHOCTH paboTe! cepana.
Cumeluenue Tena nmpu BeIGpOCE KPOBM H3 Cepiua, Oannucrokapanorpamma. Jluneiinas ckopocTb
TCUCHUA KPOBH B DAa3JIMYHBIX YYACTKAX KPOBEHOCHOTO COCYJA, NyabcoBas BOMHA., MeTeThl
A3MEPEHHA CKOPOCTH ABHIKEHUS KPOBH, YIBTPAa3BYKOBOH CIIOCOG ONpeeNeHns CKOPOCTH IBHIKEHUS
KJI€TOK B KPOBH.

Bkman kieTok W muasMel B BSI3KOCTH KpOBH. ATperauisi (MeXKITeTOUHbIe B3aUMOIEHCTBHS)
PPUTPOLIMTOR M ee¢ BIHSAHHME HA TEMOAMHAMMKY. BHCKO3MMETpPHS, ONTHYECKHE M 3EKTPHUECKUE
MCTOJIBI - HCCNCNOBAHHS TCKYYECTH KPOBH, MEKKIETOUHBIX B3aHMOJEHCTBHH W arperarHoro
cocTosHus KpoBHu. JIeuebHoe geficTrIEe reMoAMITIONHH.

Pasmepsl cOCYNOB M CBS3b PasMEPOB C COTPOTHBIEHHEM IBHIKSHHIO kpoBu. OcobeHHOCTH
ABHIKEHHS KPOBHM B Kanujagpax, Aeopmauus spuTpouuToB. OBLIEEe CONMPOTHBIEHHE CHCTEMEI
COCYMOB, COCIMHEHHBIX TIOC/IE/IOBATENIBHO WM MapallensHo, (OopMyna TeMOIHHAMMYECKOTo
MepH(EPHIECKOTO CONPOTHBICHAS. [PATMEHT CKOPOCTH TEYeHHS KPOBH B Da3lM4HBIX y4YacTKax
KPOBEHOCHOH ~ CHCTE@MBI M €T0 3HAYCHME B  DPa3BUTHH  MAaTONOTMUYECKHX  COCTOSHMUIL.
FemonunaMnyeckue CIeICTBHS CTEHO3a W aTepoCKIepo3a COCYIOB, T'HIOKCUS TKaHe#, Ponn
HIMEHCHHA IPOU3BOIMTEIEHOCTH CEpAILA H FEMOJHHAMUYECKOTO NePH(EPUYECKOTO CONPOTHRICHHUS
B PasBATHH  PasTHUHBIN BHAOB runepressu. OCoGeHHOCTH I'eMOAMHAMMKH TpPH CepledHOI
HEJIOCTaTOUYHOCTH.

lpunuun nefeTeist annapaToB HCKYCCTBEHHOTO KpoBoOODpaLleHus.

Ileperoc kucmoposma B opranmsme. qudpdysus KHCIIOpOJa W3 BO3AyXa 4epe3 anbBEOJAPHYIO
MeMOpaHy B KPOBb M Yepe3 MeMOpaHy SpHTPOLHTA K reMOryoOuHy. 3HaueHHe BETUYHHBI TIJIOMIAIH
ABIXATENLHBIX MEMOPaH anbBeON MUIs HACHILIEHHS KPOBU KHCIIOPOLOM.

HEI)CIIOC caxapos M aMHHOKHCIOT B TOHKOH KHIIKE B KOMIIJIEKCe C MEPCHOCHYHMKOM: KHHCTHKA

mponecca H COITPsKEHNE C AKTHBHBIM TPAHCIIOPTOM HOHOB HaTpH4. FGHGPE{L{HH
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TPAHCIMUTENHANLHON Pa3HOCTH ITOTEHLMATOB IPH AKTHBHOM TPAHCIIOPTE HOHOB HATPHSL.
TpanconurenuansHeii nepeHoc BOOBI B KHIIEYHUKE W He(ppoHax, MexaHH3M OCMOTHYECKOTO
KOHLCHTPHPOBAHHMS MOYM B HepoHax. KIeTouHblil MexaHusM meiicTBHS He(POTPOIHEBIX
JUYPETHYECKUX BELLECTB.

[lepenoc wu  pacnpenenenne JICKApCTBCHHBLIX — BELICCTB B OpraHu3Me, IPHHLMUIBL  ero
MATEMaTHUECKOrO onucaHus. MONens pacmpocTpaHeHus N0 Teldy W BbIBeACHUS JIEKAPCTBEHHBIX
BEIIECTB U APYTHX METAOOHTOB.

[Tpoxosxaenue aNMeKTPHUECKOro TOKa YEpE3 OpraHbl H TKaHW. DNEKTPONPOBOJHOCTh M MMIIEIAHC
TKaHeld. MeTolns!l AHArHOCTHKH, OCHOBaHHBIE Ha H3MEPEHHH HMIIEIaHCca; TPUHIMIT IeHCcTBHS
nosrpada. Beenene nexapeTs Upe3sKoKHbIM eKTpodopesom.

[Ipoucxomaenne anexTpoxapamorpaMmbr (OKT). Tlpupona TokoB B KileTkax cepaua U IOSBICHHE
TOKOB BHE Ceplllla, WX BEKTOPHBIN Xapaktep, peructpauus DKI. ABTOBONHOBBIE IpoLecchl B
cepaue. [puunner naronornueckux HapyureHuii MPOBOAMMOCTH. OT/IENBHBIX YYaTKOB CEPILA M HX
Aunarsoctika ¢ nomomsio DK, DnexTpokapanocTuMyISTOpL 1 AepUOPUIISTOPEL
bronotenumansl ronosHoro mosra. CTpyKTypsl MO3ra, IeHepUpyIOUIHe 3MeKTPHYECKHE TOKH.
Onexrposnuedanorpadus. CHHEXpOHH3ALMS SNICKTPUUYECKOH  aKTHBHOCTM HEWpPOHOB M e
posBlieHUe B snexTposHuedanorpamme (D3I7), ocHoBHBIE muamazonsl uactor I3, Chssh
NaTONMOTHYECKUX MPOLECCOB ¢ XapakTtepuctukamu 9T,

CobeTsennoe WH(paKpacHoe WINydeHHe TKaHeil; IHATHOCTHKA JTOKAMH3aLHHA BOCHATHTENLHBIX
TPOLIECCOB C MOMOILBIO TEMIOBH30PA.

CobcTrennoe m3mydeHHe pamgMOBONH TKAHSMH M BOIMONKHOCTH €ro HCIIONB30BAHUS  JUIS
JHArHOCTHKH,

BsanmoneficTBe pagioOBONH M MAFHHTHBIX TONEH ¢ TKAHIMH, [Ipumenenne B Qusnorepannu.
DKonornyecKkue npobneMsl 3aLIHTh! OT AeHCTRUS SJIEKTPOMATHHTHBIX BOJIH.

OcHOBHBIE TUIILI H3MEHEHUIT B KIETKAX MpH MOBPEIACHNH. YTO HA3LIBAIOT MOBPEKICHHEM KIIETKH.
Ilepsuunoe u  BropuuHoe mNOBpEXIEHHE KIETOK, [lepsruynoe, cnenupuueckoe mpeiicTue
MOBPEINAIOIMX  (DAKTOPOB HA KIIETKH; Da3BHTHE MOBPEIKICHHS KIETKH. CrpaTerust usydexus
MEXaHH3Ma IeHCTBHS HeONaronpHsITHLIX (AKTOPOB.

Hapywenne dynkiuil knetounnix crpykryp: YBETHUEHHE MPOHULACMOCTH KIIETOYHBIX MeMOpaH,
HapyMIEHHEe CIPYKTYPEl U QyHKUMIT MUTOXOHAPHIL, AUMI03, U3MEHEHUE AKTHBHOCTH hepmeHTOR U
PELETITOPOB, MOBPEIK/ICHHE TEHETHYECKOTO aIapaTa KIeTKH.

Pone  moBpexuienus nunugHoro cnos B HapylmeHnH (QyHKumit  GHOTOrHYecKHx MeMOpaH.
Mexanu3MBl MOBPEXIEHUS THITHIHOTO CIIOS.

Hapymwenne ¢Qyuxumit Mutoxouapuit npu rumoxcun. CHHKEHe norpebneHus KHCaopoja W
nadyxanue.

Pacripesienienne  HOHOB KanblMs B KieTKe, OnodusvueckHe NPUYMHBI MX HAKOMICHUS B

MHTOXOHPHSIX. [locnenosarensHOCTE coOpITHH IIpH TKAHEBOH T'MIIOKCHH: POCT KOHLCHTpalLKHU
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CBOOOJHBIX HOHOB KAJblMsl B LUTOMNJA3Me, AKTHBALMS MHTOXOHJIpHAIBHBIX (poconumnas u
HapyleHHe HPOHHLUAEMOCTH MEMOPaH; TOPOUHBIH KPYT' KIIETOUHOH TATONOIMH,

Broduanyeckne MexaHM3MBl BIMSHHA  (hAPMAKOTOIHUECKHX MpernaparoB  Ha aAKTHBHOCTD
(oconnnas. Knetounble MexaHU3MBI BOCCTAHOBIEHUS CTPYKTYpHl M (DyHKUHMI MemBpan mocne
nencTBHst hocdonmumnas.

Knacenuxaims  panuxanos, obpasyionmxes B OpraHksMe 4Yejiopexa. CynepoKCHIHBIH 1
THAPOKCHABHBIN PAMKATIBL, METOAL! UX 06HapysKenus. CHHIIETHBIA KUCIOPOL U ero neicTRMe Ha
KACTOUHBIE CTPYKTYphl. Oxuch asota. Pammkansl, ofpasyrommecs mpH IeHCTBUM U3ITyUEHHSI.
Paznkans, 06pasyiomuecs npi OKUCITEHHH YY)KePOLHBIX COENMHEEHNH, PaTiKas: JIHITHIOB.
MeTonsl usyuenns cBOSONHBIX PaJMKANIOB H peaxiuil, B KOTOPBIX OHM ydacTByroT. Omnpenenenne
MPOMYKTOB peaKini, HHIHOHTOPHBIH aHAaH3, METO XEMMITIOMUHEECHEH LN, MeTo DIIP.
Ceobonnopamyukansioe (MepekncHoe) OKHCICHHE JIUMHIOR KAK (pyHIaMEHTAIBHBI MeXaHH3M
memOpannoit marosorun. Obas cxemMa peakiiii HemHOro OKHCIeHHs OpPraHUYeCcKUX COeJHHEHU.
PaCorer A.H.Baxa, H.H.Cemenosa, H.M. Dmmynysns. Metons! M3YYEHUS TIEPEKUCHOTO OKHCIIEHHMS
JIUTIHZOB: AHANH3 TOTPEOICHHs KMCIOPOA W HAKOIUICHHS Pa3TMUHBIX TPOLYKTOB IEPEKHCHOTO
OKHCITCHHSI, H3MEPEHHE XeMHTIOMHHecUeH 1, MeTo DIIP, cnnHoBeIe NOBYIIKY.

HHnimnporanye 11€MHOro OKHCIEHHS; PONh AKTHBHPOBAHHOTO KHCJIOPO/Ja ¥ HOHOB JKele3a B 9TOM
npouecce. Peakuus NponomKeHus nenei, ee 3aBMCHMOCTb OT BS3KOCTH MeMOpaH ¥ KOHLEHTpaLuy
Kucnopona. Peakinn passersnenus nerel, pons HOHOB kenesa. [lepekicHoe OKUCIEHHE THIIMLOB
non neicrerem Y®-obmyuenns. Peaxuun oGpbiBa UeMel; ponb HOHOB IKele3a M JIMITHIHBIX
AHTHOKCHIAHTOB B 9TOM Tpolecce. MaTemaTuueckoe MONETHPOBAHHE KHHETHKH MEPEKHCHOTO
OKHCJICHHA; TPHITEPHAs PONIb HOHOB ABYXBAIICHTHOrO skestesa. ONpelieNieHHe KOHCTAHT CKOpOCTell
peaKuuii NEpeKHCHOTO OKUCIEHHS JIMITHIOB.

YCnosust BO3HHKHOBEHHUS H AKTHUBALMM NEPEKHCHOTO OKHUCIIEHHS B KIIeTKe. [enepaiust cBOGOIHLIX
PAIUKAJIOB B LENAX mneperoca anektpona. Ponbk HOHOB kenesa. MeXaHM3MBI Ie3aKTHBALMH
HHHLHATOPOB MEPEKHCHOIO OKUCIICHHS THITHIOR.

KieToumbie cucTeMbl aHTHpamMKambHOM 3AMMTbL AHTHOKCHIAHTE! BOILHOM $hazel. 3amuTHLIE
(PEpMEHTBI:  CYNEPOKCHIUIMCMYTA3bL,  KATATA3bI, (ocdonunasel,  rIYTATHOHNEPOKCHAA3KL.
AHTHOKCHIAHTDI, TOPMO3SIIHE PA3BUTHE UEMHBIX PeakiMil B JTHTIHAHON (asze. buoduznueckue
MCTOMBI M3YHUCHHA AKTHBHOCTH aHTHOKCHIAHTOB. [IpuMeHeHMe aHTHOKCHIAHTOB B Teparmuy H B
KA4YECTBE IMUIIEBBIX JI00aBOK.

DU3HKO-XHMHYECKHE MEXAHU3MbI JICHCTBHS CBOOOMHBIX PamMKanoB W TMEPEKHCHOr0 OKHCIIEHHUS
JMIHIOR HA KIACTOUHBIE CIPYKTYPBL paspylleHHe (YHKUHOHATBHBIX (B TOM YHCJIE THOMOBLIX)
PpymIl B MOJIEKy1ax Gekos, MoAn(UKaLKus GUIHIECKUX CBOHCTB NTHITHHOrO GHCIOS, yBEIHYEHUE
MPOHMIIAEMOCTH MeMOpaK 111 HOHOB, CHUIKEHHE HICKTPHUYECKOH TIPOUHOCTH MeMOpaH.
Oxcunatupupiit crpece u Gonesun wenoseka. [OHATHE OKCHIATHBHOO crpecca. Kputepuu.

ONPpeaeaOIHe POJIL OKCHIATHBHOTIO CTpecca B PA3BHTHH MATONOIHYECKOTO npouecca: yBeiaMieHue
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YPOBHA TIPOAYKTOB IMEPEKUCHOTO OKHCIIEHHS; U3MEHEHHE YPORHS THOJIOB, XEMMIIIOMMHECLIEHIHH,
AHTHOKCHJAHTOB; BJIHSHHE aHTHOKCHIAHTOB Ha PAa3BUTHE MATOJOrM4YecKkoro mpouecca. OCHOBHEIE
THITBI ITATOJIOTHYECKHX MTPOLECCOB, CBA3AHHEIE C IEPEKMUCHBIM OKHCIEHHEM JIHITHIOB: ABHTAMHHO3EL,
HEIOCTATOK CelleHa B TMHMUIE, MHTOKCHKALUHM, HeONaronpusiTHLIE TOCIEACTBUS OelCTRHs
HOHU3UPYIOLICH pagHalnu U yIbTPadHONIETOBBIX JTydeH, BOCHaleHHe, KATApaKkTa U JIPYTHe TIa3Hble
Oomesnu, GONE3HM MMMYHHON CHCTEMBbl, HEDBHBIE OGONE3HH, XPOHHUYECKHE BOCHANEHHS,
aTepockiepos  u  apyrue. Ponb  cBOGOAHOpANMKANBHLIX — [IPOLECCOB B  KaHIEPOreHese.
CroGonHOpaikanbHble MPOLECCH U TKAHeBas TUIOKeHs. [IpoGneMa MepeKiHcHOro OKHCIEH S TIpH
KOHCEPBHPOBAHMH OPTraHOB i TkaHed. CBoOOAHBIE paMKalIbl H CTAPEHHE.

MNamenenue MonekynapHoil — opranusaimu - mMeMOpaH npH  IEHCTBHH  MeMOpaHOTOKCHHOB,
B3aHMOJICHCTBHE BHPYCOB M AHTHUTEN C LMTOMN/IA3MATHYECKVMM MeMOPaHaMM, CBA3BIBHUH
AHTHTCHOB C HMMYHOKOMITETCHTHLIMH KileTKaMu, CIBHUIM B MOHHOH NMPOHULAEMOCTH MeMBPaH M X
(DH3HKOXHMUYECKUH MEXAHH3M IPH afcOpOLNA GENKOB U M3MEHEHHH KOHMOPMALHH MeMOpPaHHEIX
OenKog,

Onextpuueckuil mpoGoii kak MexaHH3M HapyureHns GapsepHoil GyHKIMI MeMOPaH B NATONOrHH
SlBnenue snexTpuueckoro npoGos MeMmBpaH M MeTOAbl €ro H3yueHHs. TeopHu IEKTPUUYECKOTO
npoGost memOpan. OnexTpuyeckuil mpoGoit uekyccrsenHerx (BJIM, numocoMmsl) u IPHPOIHBIX
MeMOpaH (IpUTPOLMTEL, MMTOXOHAPHH) HOHHBIM AM(QY3UOHHBIM [OTeHLHaTOM. CHMKEHMe
QMEKTPHYECKOH POYHOCTH MemOpan (MoTeHUHala Tpofos) NPy NePeKHCHOM OKHCIICHHH JIHITHIOB.
Jefictein pocd)onunas. OCMOTHHECKOM pacTsikeHHi memGpan. ancopbuun GenkoB. [HroTesa o
PO/ JEKTPHYECKOrO 1Podost MemOpan B HapymeHHn GapbepHOH (QyHKLUMH MeMOPaH U PasBHTHH
MTaTOJIOTHYECKHX TTPOLECCOB.

Hapymerne (QynxunonupoBanus MeMGpaH NpH H3MEHEHUH MHKDPOBS3KOCTH H MOBEPXHOCTHOTO
sapsma memOpan.  Mexanusm  meficTsusg  XorecTepuHa.  BiMsHHE  HM3IMEHEHHH  CTemeHu
HEHACHIIIEHHOCTH .}I&'HprIX KHCJIOT, pO/ib HOHOB JABYXBANEHTHBIX METAINIOB B M3MEHEHUH
(rsuueckux cpofcTB MemOpan. Bnusuue aHTMOMOTMKOB M Jpyrux (papmaxkonornyecKux
NpenapaToB Ha CTPYKTYPHOE COCTOSIHME MEMOPaHHLIX JIMNHIOB. M3MeHenne GU3MUECKHX CBOHCTE
MeMOpaH ¥ JIHIONPOTEHHOB KPOBH NPH MEPeKHCHOM OKHCICHHH THITHAOB. Porb XOJlecTepHHa
KICTOUHPIX MEMOPaH M MEPEKHCHOrO OKHCIEHHs IIMIONPOTEHHOB IMIIA3MEI KPOBH B PA3BHTHH
arepockieposa.

[Iprunib HapyIIeHus OCMOTHYECKOTO PABHOBECHS MEKIY KIETKOH H Cpenoi, MeXay KICTKOH M
KJICTOUHBIMHI OPrane/IaMH, BBIKTIOUEHHE KIETOUHBIX "HACOCOB", CABUIH B HOHHOH MPOHMILIAEMOCTH
menmOpat. TlocaencTeus HapylieHHs: OCMOTHYECKOTO PABHOBECHS: H3MEHEHHE o0BbeMa KIeTKH W
W3MEHEHHE TMPOHMIIAEMOCTH TKAHEBBIX OaphbepoB, M3MEHEHHe O0BEMa M HapyuieHde (YHKIHIA
MHTOXOHAPHH. Monudukauns MONEKyNSIpHOH OpraHu3auud MeMOBpPaH TPH HX OCMOTHUECKOM
pacTsaeHun. MeXaHH3MBl BOCCTAHOBICHHS OCMOTHYECKHMX HApylleHHE B KierTke. JleficTrHe

(PapMaKo/OrHyYeCcKuX  [IpenapatoB  (MMYPETHKH, CEpACHHBIE T[THKO3M/IDI, aHTHOMOTHKH) Ha
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OCMOTHYECKOE PABHOBECHE.

Momudukauns — MexMeMOPaHHBIX M MEKKICTOYHBIX  B3aHMOJEHCTBHI IpH  HM3MEHEHUH
(DU3HKOXHMHYECKHX [apaMeTpoB TTOBEPXHOCTH KIETOK. KOHTaKTHOE TOPMOYKEHHE NIENIEHHS KJIETOK.
ero (pH3MKO-XUMHYECKHE MeXaHH3MBIl, HapylieHue KOHTAKTHOTO TOpMOsKeHHs [IPH KaHLEPOTreHHOMH
Tpancdopmann kaetox. MaMenenue GyHkuuit PEUENnTOPOB Hé MOBEPXHOCTH KJIETOK H MPHUMEPEI
CBA3AHHBIX C 9TUX 3a00eBaHn,

Vsmenenne (u3uko-XUMHYECKHX CBOMCTB XPOMOCOMHOTO anmnapara TpH JAEHCTBHH Ha KIETKY
(buziuecknx  (HaKTOPOB: HMOHMZHPYIOIIErO H CBETOBOrO H3JIyYeHHs, yabTpasByka. @®usnko-
XHMUYCCKHE TMOCNCACTBHS JICHCTBUS ANKHIMPYIOUIMX areHTOB, KAHLEPOIEHHBIX YTIEBOJOPOJIOB.
MYTArCHHBIX ~KpacuTeNel, aHTHOMOTHKOB M JPYTMX BEIIECTB HA HYKICHHOBBIE KHCIOTEI

brodusuueckne ocHoBbI perapannu nospexnennit JJHK B kiretke.



