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1. IlepedeHb MJIaHUPYEMBIX Pe3y/IbTATOB 00y4eHHUS 110 AUCHHUILIMHE, COOTHECEHHBIX €
YCTAHOBJICHHBIMH B 00pa30BaTe/IbHOI MPporpaMMe HHAMKATOPAMH A0CTHKEHHS

KOMIIeTeHIIU

DopmupyemMas
KoMIleTeHusI (¢
yKa3aHueM Koja)

[TIK-1. OcymiecTBienue
npoBeeHus paboT 1o
00paboTKe U aHAIHU3Y
Hay4YHO-TEXHUYECKON
uHpopmanuu u
pE3yJIbTaTOB
HUCCIEeN0BaHUN

Ko u HaumMeHOBaHUe
HHIMKATOPA J0CTUKEHHUS
KOMIeTeHIUH

[TIK-1.1. [IpumeHsieT OCHOBHBIE
HPUHIUIB 00paObOTKH U aHaTIN3a
HAyYHO-TEXHUUYECKON
uH(OpPMALIUU U PE3yTHTATOB
HUCCIENOBAaHUN B
COOTBETCTBYIOIIIEH 00TacTH
3HAHUI

Pe3yabTaThl 00yueHus M0
AMCUUIJIMHE (MOLYJII0)

OO0yuaromuiics T0KEH:
pa3buparbcs B
(dhochonunazHOM MOBPEKICHUN
MeMOpaH, IepeKUCHOM
OKHUCJICHUH MEMOpPaHHBIX
JUMHIOB, HAPYIICHUU
CTPYKTYpbI U QYHKIIUU KIIETOK.

[TIK-1.2. [Tonnmaert, ymeer
u3JlaraTh U aHAJIU3UPOBATh
HAyYHO-TEXHUYECKYIO
uH(pOpMaIKIO, U TTOTYyYECHHBIE
pe3yNbTaThl UCCIIEIOBAaHUN B
COOTBETCTBYIOIICH 00acTH
3HAaHUU

OO0yuaromuiics T0KeH:
MIPUMEHATDH MMOJTYyYEHHBIE
3HAHUSI B CBOCH MPAKTUUECKOMN
NesATEeILHOCTH, HAIIPUMED,
co37aBaTh U UCII0JIb30BaTh
MaTeMaTH4YEeCKUE U
JUHAMHYECKHE MOJEIN
OMOJIOTMYECKUX CUCTEM U
IPOIIECCOB

[1IK-1.3. Pemaer
npodeccuoHanbHbIE 3a/1a41 C
INPUMEHEHHEM COBPEMEHHOMN
npuOOpHOi 0a3bl 1
UH()OPMAIIMOHHBIX TEXHOJIOTHH €
Y4ETOM OTEYECTBEHHOTO H
3apyOeKHOTO OTbITa

OO0yyaromuiicst TOJMKeH:
BJIAJICTh MOHITHHHBIM
anmnapaToM I10 U3y4aemMou
JHUCLHUILINHE

2. lenu 1 MecTO AMCHUIIMHBI (MOYJIs1) B CTPYKTYpe 00pa30oBaTe/IbHON NPOrpaMMbl

Ienn n3y4eHust AUMCLUIUIMHBL:
JucnuninuHa peann3yercs B paMKax BaApUAaTUBHOM YacTH.
Ji1s OCBOCHMSI TUCIMITIIMHBI HEOOXOJMMbI KOMITETEHIINH, C(POPMUPOBAHHBIE B paMKaxX U3y4EeHUs

CIIEYIOIINX

JUCITUITIINH:

Menununckas ~ 6nodusuka,

u3nydyeHuit, buopusuka kieTku.

JucuunnuHa n3ydaercs Ha 2 Kypce B 4 ceMecTpe

buogusuka

HEHOHU3HUPYIOIIUX

3. O0beM AUCHHUILVINHBI (MOAYJIs1) B 32a4€THBIX eJUHULIAX C YKa3aHHEM KOJIH4eCTBa
AKAAEMHUICCKUX UJIH ACTPOHOMHUIECCKUX YaCOB, BBIJICJICHHBIX HA KOHTAKTHYIO paﬁoTy
00y4YaIIUXCH ¢ mpenojaBaresieM (110 BUAAM YUeOHBIX 3aHATHI) H HA CAMOCTOSITEJILHYI0

padoTy o0y4aromuxcs

OO6m1ast Tpy10€MKOCTh (00hEM) TUCITUTITMHBI COCTABIISACT 2 3a4. €11., 72 aKa. 9.

O0neM TUCHUMILIMHBI

OO01mast TpPyA0€MKOCTh AUCIUTITHHBI

Bcero uyacos

Ounas popma o0yueHust
72




Y4eOHBIX YaCOB Ha KOHTAKTHYIO PabOTy ¢ MpenoaaBaTesIeM:
JIEKIHI 26
IIPAKTUYECKUX (CEMUHAPCKUX ) 26
apyrue Gpopmbl KOHTaKTHOH paboTsl (PKP) 0,2
Y4eOHBIX YacOB Ha KOHTPOJIb (BKIIOYAst Yachl MOJATOTOBKH):
3ayer
Y4eOHBIX 94acOB HA CAMOCTOSATEIbHYI0 paboTy obyuaromuxcs (CP) 19,8
DopMbl KOHTPOJIA CemecTpbl

3a4€cT

4

4. Coep:kanue IUCHUIIHHBI (MOIYJIfA), CTPYKTYPUPOBAHHOE MO TeMaM (pa3aesiaMm) ¢
YKa3aHHeM OTBeIeHHOT0 HA HUX KOJIMYEeCTBA aKaJeMUYeCKUX YaCOB U BHI0B YU4eOHBIX
3aHATHNA

4.1. Pazaennl TUCHUIIIMHBI M TPYAOEMKOCTD 110 BUIaM yqeﬁm,lx 3aHATHH (B
AKAACMHUICCKHUX '{acax)

Buabl y4eOHbIX 3aHATHI, BKJIIOYAS
CaMOCTOSITEJILHYI0 Pa00Ty 00y4arOIHUXCs U

Ne HanmenoBanme pa3aesa / TeMbl TPYA0EMKOCTH (B 4acax)
n/n AUCUMILTUHBI KonTtakTHas padora c
npenojaaBareeM Cp
Jlek IIp/Cem Jlad
1  PasnmeJnl 26 26 0 19,8
1.1 Tewma 1. Ponb mOBpeXACHUS Pa3IUIHBIX 3 3 0 2
CTPYKTYp KJIETKH B €€ TaTOJIOTUU
1.2 Tewma 2. ®ochonumnazHoe MOBPEKICHHE 3 3 0 2
MeMOpaH
1.3 Tema 3. [lepekrcHOE OKUCIIEHUE 3 3 0 2
MeMOpPaHHBIX JIMIUI0B
1.4  Tema 4. OcMoTHYECKOE HAPYIIEHUE 4 4 0 3,8
CTPYKTYPHI B ()YHKIIHU KIETOK
1.5 Tema 5. DnexTpuueckuii mpoOon Kak 4 4 0 4
MEXaHU3M HapylleHus: OapbepHOi
¢GbyHKIIMM MeMOpaH B MaTOJOTUU
1.6 Tema 6. Hapymienue cTpykTypsl U 3 3 0 2
GyHKLIUI MEMOpaH TpH aacopOIUH
0eJIKOB U U3MEHEHUU COCTOSIHUS
JUIONPOTEN OB
1.7 Tewma 7. HapymeHnue Ki1eTouHoH 3 3 0 2
MOBEPXHOCTH M MEKKJICTOUHBIX
B3aUMOJCUCTBUHI
1.8 Tema 8. MexaHU3MBI TOBPEKICHUS 3 3 0 2
HYKJICMHOBBIX KUCIIOT
Hroro 26 26 0 19,8

4.2. Conepxanne JMCHHUILIMHBI, CTPYKTYPHPOBAaHHOE 10 pa3jejaM (TeMaMm)

Kypc mpakTudeckunx/ceMuHapCKUX 3aHATUN

Ne

HaunmenoBanmue pasnesa /
TeMbl THCIHIJIHHBI

Conepxanue



Pa3nennl

1.1 Tewma 1. Pons moBpexaeHus AKTHBaNMs KaTAOOJUTUYECKUX CUCTEM KIICTKH MPH
Pa3NUYHBIX CTPYKTYp KJIETKH = Pa3sBUTHU MATOJIOTUYECKOTO mpoiecca: HepMeHTOB
B €€ MaTOJIOTHH JIM30COM, IEPEKHCHOTO OKUCIICHUS JIUIUI0B, HYKJIeas.

CBs13b MEX/1y U3MEHEHUSIMA HOHHOTO OaJiaHca,
CTPYKTYpPOM LIUTOCKENETa, KJICTOYHON MOJIBUKHOCTBIO U
paboToit cucteM OMOCHHTE30B.

1.2 Tewma 2. ®ocdonumnaznoe KrneTounsle MexaHU3Mbl BOCCTAHOBJIEHUSI CTPYKTYpPbI U
MOBPEXKICHHE MEeMOpaH byHKIMA MeMOpaH 1mociie aericTBus pocdounras.

1.3 Tewma 3. [lepexkucunoe DUBUKO-XUMHYECKUE MEXAHU3MBI ICUCTBUS IEPEKUCHOTO
OKUCJICHHE MEMOpaHHBIX OKHCJICHHS JIUTHIOB Ha CTPYKTYPY U PYHKITUH MEMOpaH:
JTUIHUI0B pazpyuieHre (yHKIHOHAIBHBIX TPy OEJIKOB, B

YaCTHOCTH, MOJIOBBIX TPYIII, MOAU(UKALNS PUIUIECKUX
CBOICTB JIUMTUAHOTO OUCIIOS, YBEIMUYECHUE TPOHUIIAEMOCTH
JUIsL HOHOB, CHUKEHHE JIEKTPUYECKON TPOYHOCTHU
MeMOpaH.

1.4 Tema 4. OcmoTHyecKoe MexaHu3Mbl BOCCTAHOBJICHHSI OCMOTUYECKUX HAPYIICHHA
HapylLIEeHUE CTPYKTYPbI U B KJeTke. JleficTBre (hapMaKoIOTHIECKHUX MPETapaToB
(GYHKINU KIETOK (InypeTuku, cepJeuHble IITUKO3UAbl, aHTUOMOTHUKH) Ha

OCMOTHYECKOE PaBHOBECHE.

1.5 Tema 5. DnexTpuueckuit ['unoTe3a o0 POy AEKTPUUECKOTO Mpodosi MeMOpaH B
po0oii Kak MEXaHU3M HapylmeHnn 0apbepHOi GyHKIIMKA MeMOpaH B ATOJIOTHH.
HapylieHus OapbepHOn
¢byHKIMM MeMOpaH B
MaTOJIOTUU

1.6 Tema 6. Hapymenue Ponb MeMOpaHHOTO XOJIeCTepUHA B Pa3BUTUHU
CTPYKTYpHI B QYHKITHH aTepockiepo3a. Metoapl GU3HKO-XMMHYECKONH METUIINHBI
MeMOpaH mpu aacopOuun JUTSI ICYEHHUS XOJIECTEPUHO30B U MHTOKCHKAIUI:
0EJIKOB U U3MEHEHUU reMocopOIus, 3HTEPOCOPOIHS, IEKTPOXUMUUECKOE
COCTOSIHMS JINIIOIIPOTEUI0B OKHCJICHHE.

1.7 Tema 7. Hapymenue Penientopel Ha MoBepXHOCTH KIIETOK. [IpuMepsl
KJIETOYHOU ITOBEPXHOCTH U 3a00JIeBaHUH, CBSI3aHHBIX C HApYLIEHUEM (PYHKIIHM
MEXKJIETOYHBIX PELIENTOPOB.

B3aUMOJCUCTBUN
1.8 Tema 8. MexaHU3MbI buodusnueckue ocHoBbl penapanuu nospexaennii JJTHK B

MOBPEKACHU HYKIICUHOBBIX
KHCJIOT

KJICTKC.

Kypc nexinoHHbIX 3aHATHI

Ne

1
11

HanmenoBanmue pa3saena /
TeMbI AU CHUIINHDI
Paznennl
Tema 1. Ponb noBpexaeHus
Pa3IUYHBIX CTPYKTYP
KJIETKHM B €€ MMaTOJIOTnH1

Conepxanue

B3anMoCBs3b aTOJIOrMYECKUX U3MEHEHHUH Ha YPOBHE
KJIETKU ¥ opranu3Ma. [ToBpexaromme areHTsl:
TeMIIeparypa, BUIUMOE, YIbTpagHoneToBoe 1
MOHU3HPYIOLIEE U3ITyUYECHHUsI, XAMUYECKHE COCUHEHUS,
HM3MEHEHUEe HOHHOI0 cocTasa cpeasl, pH, ocMoTnyeckoe
napieHue. OyHKIMOHAIBHBIE CUCTEMBI KIETKH; UX
3Ha4YEeHHUE /ISl COXPAHEHUS )KU3HECTIOCOOHOCTH KIICTKH.
Ponp HapymieHuss HOHHOro romMeocTasa, CUCTEM
OMOPHEPTeTHKH U CHCTEM OMOCHHTE30B B Pa3BUTUU
KJIETOYHOW 1atosioruu. I1opodHslil UKII B KIIETOYHOU
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1.2

Tema 2. ®ocdonunaznoe
MOBPEXKICHHE MEMOpaH

NaTOJIOTUU.

Poinb noBpexaeHns MeMOpaH B pa3BUTUH KJIETOYHOMH
natosnoruu. [locneacTBus A KIETKU NOBPEKICHUS
IUIa3MaTHYEeCKOI MeMOpaHbl, MEMOpaH MUTOXOHPUH,
JM30COM, sifiepHON MeMOpaHbl. OCHOBHBIE (PU3UKO-
XUMHAYECKHE TPUYHHBI HapyIIeHUs! 0apbepHBIX CBOWCTB
MeMOpaH: EePEKUCHOE OKHCICHHUE JIUITUOB,
(epMeHTaTUBHOE PACIICTIIICHHE JINITHIOB U OEIIKOB,
M3MEHEHUE 3aps/ia U KoHGopMaIuy OCJIKOB, aicopOIms
WHOPOJHBIX OETKOB, OCMOTHYECKOE PACTSHKEHUE MEMOpaH.

PacmipocTpanenue cBs3aHHBIX ¢ MeMOpaHoii hocdonumnas.
®dochonumnaspl, BXOAAIINE B COCTaB SK30TOKCUHOB. Posib
akTuBanuu ¢ocdosnnasz B MOBPEkKACHUH KIETOK IIPH
TKaHEeBOM rurnokcuu. Tpanchopmarus GU3nIecKoin
CTPYKTYPBI ¥ IPOHHUIIAEMOCTH MEMOpaH B pe3yiIbTaTe
nercTBus Gocdoiuras.

®dochonunazsl MUTOXOHIPUN. MeTOIbl H3yUeHHUSI
HapyleHui GyHKIUNH MUTOXOHJIPHIL: U3MEHEHHE JbIXaHUS,
HMOHHBIX ITI0TOKOB, 00b€Ma OpraHeul, KalblHii-
TPAHCIIOPTHON PYHKIIMHU MUTOXOHIpHH. Ponb akTuBanuu
(dbocdonunas B MOBPEkKACHUH MUTOXOHJIPHI ITPU TKAHEBOU
runokcuu. buopusnyeckue MexaHu3Mbl BIUSTHUS
(hapMaKoJIIOTHYECKHX TPETIapaToB Ha aKTUBHOCTh
dhocdonumnas.

1.3

Tema 3. IlepekucHoe
OKHCJICHHE MEMOPaHHBIX
JIUIH]IOB

[lepexncHoe OKHMCIEHHE JIMMTUA0B KaK (yHIaMEeHTaJIbHbIN
MeXaHu3M MeMOpaHHo nartonoruu. O0Imas cxema peakiui
LIEMTHOT'O OKUCJIEHUSI OPTaHUYECKUX CoeqUHEeHUH. PaboTh!
A.H.baxa, H.H.Cemenona, H.M. DOmmynya7s1.

MeTo1bl H3y4eHMsI IEPEKUCHOTO OKUCIEHUS JINITUIOB:
aHaJIN3 MOTPEOJICHNS KUCIOPO/ia U HAKOTUIEHUS PA3INYHBIX
IIPOJYKTOB IIEPEKUCHOTO OKUCIIEHUS, U3BMEPEHHE
XEMHUJIFOMUHECLEHIIUH.

WNHnnmnpoBaHue EMHOr0 OKUCIIEHUS; POJIb
aKTUBHPOBAHHOTO KHUCJIOPOJa U HOHOB JKE€JIe3a B 3TOM
npouecce. Peakus nponosskeHus Heneil, ee 3aBUCUMOCTb
OT BSI3KOCTH MEMOpPaH U KOHLEHTPALMU KUCIOPOJa.
Peakuuu pa3BeTBIEHUS LIETIEH, POJIb HOHOB JKEJE3a.
[TepekncHOE OKUCIEHNE TUMUIOB MO JercTBUeM Y D
oOmydenus. Peakiiuu oOpeIBa 1enei; posib HOHOB Keje3a U
JUIHUIHBIX aHTUOKCHIAHTOB B 3TOM IIpOIIecce.
MaremaTnueckoe MOJEINPOBAHNE KUHETUKH NIEPEKUCHOTO
okucieHus; TpurrepHas posib noHos Fe(Il). Onpenenenne
KOHCTaHT CKOPOCTEH peaKIMi EPEKUCHOIO OKUCIIEHUS
JIUTHU/IOB.

VYcnoBre BOZHUKHOBEHUS U AKTUBALMH IIEPEKUCHOTO
OKHCJIEHHUS B KJIeTKe. [ 'eHepaiiys cBOOOIHBIX paJHKaIoOB B
LIEMsAX NepeHoca AIEKTPoHA. Poslb HOHOB Xkele3a B
reHepanuu cBoOOIHbIX paaukanoB. CynepoKCHIHBIN 1
THJIPOKCUIIBHBIN paIuKaIbl, METOABI X OOHAPYKEHHUS.
CHHTIIIETHBIN KUCIOPOJ U €ro JEHCTBHE HA KIIETOYHBIE
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CTPYKTYPBHIL.
MexaHu3MbI 1€3aKTUBALUA UHUIIKATOPOB MEPEKUCHOTO

OKHCJICHUS JIUIIUJIOB: POJIb CYNIEPOKCUITUCMYTA3HI,
Karasna3bl, KapaTUHOUIOB, (poconmmassl,
IyTaTUOHIEPOKCHUIA3bI.

Kpurepuii, onpenenstomui poib NEPEKUCHOIO OKUCICHUS
B Pa3BUTHH JAHHOI'O THUIA MATOJOTHYECKOT0 MpoIecca:
YBEJIMYECHHUE YPOBHS IPOYKTOB EPEKUCHOTO OKUCIICHUS;
W3MEHEHUE YPOBHS THOJIOB, XEMUJIFOMUHECIICHIIUH,
AQHTUOKCUJIAHTOB; BIIMSHUE aHTUOKCUIAHTOB HA Pa3BUTHE
MaTOJOTMYECKOr0 Mpolecca.

OCHOBHBIE TUIIBI MATOJIOTHYECKUX MPOLIECCOB, CBA3AHHBIC C
MEPEKUCHBIM OKUCIICHUEM JIUMUAO0B: aBUTAMUHO3bI,
HEIOCTATOK CEJICHA B IUIIE, NHTOKCUKAIINH, ACHCTBHE
WOHM3UPYIOLIEH paauanuu, aeicteue Y Oinyyen,
BOCIIAJICHUE, KaTapakTa U Jpyrue ria3Hbie O0JIE3HH,
00J1e3HM IMMYHHOM CUCTEMBI, aTepockiepo3. Poib
CBOOOTHOPAIUKATHHBIX TIPOLIECCOB B KAHIIEPOTEHE3E.
CBoOogHOpaIUKAIbHBIE TIPOLIECCHI M TKAHEBAsi TUITOKCHS.
[IpobeMa nepeKrucHOro OKUCICHUS P KOHCEPBUPOBAHUH
OpraHoB M TKaHel. [lepekucHoe OKUCIICHUE U CTapeHuUE.

14

1.5

Tema 4. OcMoTHUECKOE

HapyIICHUE CTPYKTYPHI H
(GYHKIIUH KJIETOK

Tema 5. Dnexkrpuyeckuit
po6oil Kak MEXaHU3M
HapylieHus OapbepHOi
¢byHKIIMN MeMOpaH B
MaTOJOTHH

[IpyuunHbl HapyLIEHUS] OCMOTUYECKOTIO PABHOBECUS MEKY
KJIETKOU U CPEeAON, MEXKIY KIIETKOU U KIETOYHBIMU
OpraHeJlJlaMH, BBIKJIFOUEHUE KJIETOUHBIX "HACOCOB", CIIBUTH
B MOHHOM MPOHUIIAEMOCTH MEeMOpaH.

[TocnencTBus HapylmIEHUsE OCMOTHYECKOTO paBHOBECHSL:
M3MEHEHHE 00beMa KIICTKH U U3MEHEHHUE TIPOHUIIAEMOCTH
TKaHEBBIX 0apbepoB, U3MEHEHHE 00beMa U HapyIlIeHUE
¢GbyHKIMI MUTOXOHAPUN. Moaudukalms MoJeKyJISIpHOM
OpraHu3aIii MeMOpPaH MPH UX OCMOTHYECKOM
PaCTSDKEHUU.

SIBnenue anexkTpuyeckoro npodos memOpaH. MeTo bl
U3y4YEeHUs 3JEKTpUIecKoro mpobos. Teopuu
ANEKTPUYECKOT0 Mpo0osi MeMOpaH. DIEeKTpUIECKHM po0oit
uckycctBeHHbIX (BJIM, TunocoMsl) U MPUPOAHBIX MEMOpaH
(3pUTPOLUTHI, MUTOXOHAPUHN) HOHHBIM JU((Y3UOHHBIM
MOTEHIHAJIOM.

CHuKeHHe 3JeKTPUUECKO MPOYHOCTH MeMOpaH
(moTeHumana npo0ost) Npu NePEeKUCHOM OKHUCIEHUU
JUTIAIOB, TeUCTBUU (ocdonnma3, 0OCMOTUIECKOM
pacTshkeHuHu MeMOpaH, ajicopounu O6eaKoB.

1.6

Tewma 6. Hapyiienue
CTPYKTYphI U QyHKIUH
MeMOpaH Tpu ajicopOoLuu
0eNKOB U U3MEHEHUU
COCTOSIHUS JIMTIONIPOTEHIOB

W3MeHeHre MOJEKYISIpHOM OpraHn3alui MeMOpaH Nnpu
JeCTBUU MEMOPaHOTOKCHHOB, B3aNMOICHCTBUH BUPYCOB U
aHTUTEJI C IUTOIIIA3MaTUIECKUMU MeMOpaHaMH, aHTUT€HOB
C IMMYHOKOMITETeHTHBIMHA KJIeTKamMu. CIBUTH B HOHHOM
MIPOHUIIAEMOCTH MEMOpaH U UX (PU3MKO-XUMUYECKUN
MEXaHMU3M MpU acopOLuu OETKOB U U3MEHEHUH
KOH(pOpMaluu MEMOPaHHBIX OEJIKOB.




Hapymenne GpyHkIimoHnpoBanusi MeMOpaH MpU U3MEHEHUHT
MHUKPOBSI3KOCTH U IIOBEPXHOCTHOTO 3apsia MeMOpaH.
MexaHu3Mm neicTBUs XoaecTepruHa. BiusHnue naMeHeHui
CTCTICHH HEHACBIIEHHOCTH YKUPHBIX KUCIIOT, POJIb HOHOB
JBYXBAJICHTHBIX METAJVIOB B U3MEHEHUH (DU3UYECKUX
CBOMCTB MeMOpaH.

Brusinue aHTHOMOTHUKOB | IPYruX (hapMaKkoIOTHISCKUX
MpenapaToB Ha CTPYKTYPHOE COCTOSIHME MEMOpPaHHBIX
JIMIIUIOB.

1.7

1.8

Tema 7. Hapymienue
KJICTOYHOU ITOBEPXHOCTH U
MEXKKJIETOUHBIX
B3aUMOJCUCTBUN

Tema 8. Mexauus3mel
MOBPEXKICHHS HYKJICHHOBBIX
KUCJIOT

Moudukanyst MexMeMOpaHHBIX U MEKKIETOUHBIX
B3aMMOJICHCTBHIA TP U3MEHEHUHU (PU3UKO-XUMHUYECKIX
[1apaMeTPOB IIOBEPXHOCTH KIIETOK.

KonTakTHOE TOpMOXKEHHE ACTCHHUS KIETOK, ero (Pu3MKo-
XUMHUYECKHE MeXaHu3Mbl. HapylieHne KOHTaKkTHOro
TOPMOXEHHUS IPY KaHIIEPOTeHHOM TpaHC(hOpMaINU KIETOK.

N3menenne Gu3NKO-XUMHUECKUX CBOWCTB XPOMOCOMHOTO
anmapara npu JAeHCTBHU Ha KJIETKY (PU3NYECKUX (HaKTOPOB:
MOHU3HPYIOLIETO U CBETOBOI'O U3JIY4ECHUS, YIbTPA3ByKa.
DU3NKO-XUMUYECKUE MEXAHU3MBI B3aUMOJICHCTBUS
ANKUJIMPYIOIINX areHTOB, KAHIEPOrE€HHBIX YIIE€BOJOPOAOB,
MYTareHHbIX KpacuTesnei, aHTHOMOTUKOB U APYTHX
BEILECTB C HYKJIEMHOBBIMU KHCIIOTAMU.

Hapymenust ctpyKTypsl U QYHKIUN HYKIEUHOBBIX KUCIOT
IIpy u3MeHeHuu pH 1 HOHHOM CHJIBIL.



