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1. Tema: Oco0€HHOCTH XHMHKO-TOKCHKOJIOTHYECKUX HCCICA0BAHNI B HEOTJI0KHOM
TOKCHKOJIOTHH.

2. Hean: hopmupoBaHue y 00yUYaIONIMXCS TEOPETUUCCKUX 3HAHHM, YMEHUH, HEOOXOIUMBIX
JUISL TIPOBEJICHUSI KJIIMHUKO-TOKCHKOJIOTHYECKOrO aHallM3a TOKCUYHBIX BEIIECTB B PAa3JIMYHBIX
00BEKTaxX M MPABUIBHON OLEHKH MOJIy4YEeHHBIX PE3YyIIbTATOB.

3. Te3uchl JeKIHA

Ilnan:

1. BBeneHue B aHAIUTUYECKYHO TOKCUKOJIOTHIO:

a) 3a71a4M AaHAIMTUYECKONU TOKCUKOJIOTHH;

0) 3HAYCHNE AaHATUTUYECKONW TOKCUKOJIOTHH.

2. Oco0eHHOCTH KIMHUKO-TOKCUKOJIOTMYECKOTO aHAJIN3A.
3. Slael u oTpaBieHUS.

BBeneHue B aHATUTUYECKYIO TOKCUKOJIOTHIO

B HacTosiiee BpeMsi TOKCHKOJOTMYECKas XUMHs Kak ydeOHas NUCIHUIUIMHA BKIIOYAET IBA
OCHOBHBIX pa3jiena: OMOXMMUYECKUNA U aHATUTUYECKUH.

bruoxumudeckass  TOKCHKOJIOTHS M3Y4aeT TOKCUKOIAWHAMHKY ¥ TOKCHKOKHHETHKY
KCEHOOMOTHMKOB M HMX MeTa0OJIMTOB: MEXaHHU3Mbl (OPMHUpPOBaMS TOKCHUECKOro 3(ddexra B
UCTEME TOKCHKAHT — pEIeNnTop, CKOPOCTH M MEXaHWU3MBI IOCTYIUICHUS, paclpeneieHusl,
OuoTpaHchopmMaIum, ATUMUHALIMY U SKCKPEIIMA TOKCUKAHTOB UX METabO0JIMTOB.

AHanuTHUeCcKass TOKCHKOJIOTHSI —pa3pabaThiBaeT METOABl aHaju3a IUIsl  ONpeesICHHS
TOKCUKAHTOB B pa3HOOOpa3HbIX o0OBekTax. [Ipu »ToM Ooiblloe BHHUMaHHE YyAEISIETCA
MOArOTOBKE 00BeKTa K aHanuszy (mpobomnonaroroBke). [IpoOomoaroTroBka 3akitoyaeTcsl B
BBIJICJIEHUH (M30JIMPOBAHUM) KCEHOOMOTHKA U3 aHAIM3UPYEMOTr0 00BEKTa U €r0 KOHIIEHTPALUU
B npobe. Hampumep, ornpeneneHre TOKCHUYHBIX BEIIECTB B OHMOXKHUIKOCTAX (MOYa, KPOBb,
CJIIOHA, CIIMHOMO3TOBasl JKUAKOCTh), OpraHax M TKaHSAX (Me4eHb, MOYKH, KOCTH, BOJIOCHI,
HOTTH), PBOTHBIX Maccax M JPYTUX BBIICICHUAX YEIIOBEKA OCTATKAX JIGKAPCTB, MHIIE HAMUTKAX
TpeOyeT TIIaTeIbHOTr0 00 lyMbIBAaHHS ONEpaluii IO OJArOTOBKE MPOOKI /Ul aHATU3a.

KJIMHUKO-TOKCUKOJIOTHYECKUN aHATTU3 UMEET PsiJl 0OCOOCHHOCTEH:

- s 0OOHapy>XeHUS W KOJMYECTBEHHOTO OMNpEeNIeHHs] TOKCUYECKHX BEUIECTB B XHMHUKO-
TOKCHKOJIOTHYECKOM aHAJIM3€ HCIOJB3YeTCs P PEeakIuid W METOIOB, NPHMEHSEMBIX B
aHaJIUTU4YecKoi U (hapmareBTHUECKOM XumMun. OTHAKO MHOTHE 3THU PEaKIMM U METOJIbl, BBUTY
MaJIOM YyBCTBUTEIBHOCTH WM HECHCIM(DUIHOCTH, HENPHUTOTHBI JUIS TeNiel XHMHKO-
TOKCHKOJIOTMYECKOT'O aHaJIN3a;

- XHMHUKO-TOKCHKOJIOTHUECKHH aHalM3 XapaKTepu3yeTcs pa3HooOpazueM OOBEKTOB
UCCIICIOBAHMS, COACP)KALIMX HE3HAYUTENIbHbIE KOJMYECTBA TOKCHYECKHX BEIIECTB. IJTH
BEIIECTBA SBIISIIOTCSI MHUKPOKOMIIOHEHTaMH B OOJIBIIIOM  KOJHYECTBE OWOJIIOTHYECKOTO
MaTepHaa,;

- IPEKJIE YeM MPUCTYIHUTh K OOHAPYKEHUIO U KOJIMYECTBEHHOMY ONpPEAEICHNI0 TOKCUUECKUX
BEIIIECTB, HEOOXOAMMO BBIACTUTH UX U3 COOTBETCTBYIOIIUX O0OBEKTOB;

- BbIOOp METOJOB BBIIEIECHUS TOKCHUYECKHMX BEIIECTB 3aBUCUT OT XapakTepa OObeKTa
uccnenoBanus. [Ipu MCHONB30BAHMU HEMOAXOSIIEIO METO/a BBIICIEHUS TOKCHYECKOTO
BEIIIECTBA U3 UCCIIEAYEMOIro 00BEKTa OHO MOXKET OBbITh YACTMYHO MJIM MOJHOCTBIO NMOTEPSHO B
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X0JI€ XMMHKO-TOKCUKOJIOIMUECKOro aHanusa. [IpuueM B psize ciiydaeB AJis BBIACIECHUS OJHOTO
U TOTO K€ BEILECTBA U3 PA3JIMYHBIX 0OBEKTOB HEOOXOUMO IPUMEHSTH Pa3HbIE METO/bI;

- OJTHOM M3 OCOOCHHOCTEH XMMHUKO-TOKCHUKOJIOTHUECKOTO aHaIM3a SIBJISAETCS U TO, YTO HapsLy
C HCCIICJIOBAaHUEM BEIIECTB, BBbI3BABIIMX OTPaBJIEHHE, HEOOXOAUMO BBIAEIATH M3
OMOJIOTUYECKOT0 MaTepuaa U ONpeAesaTh UX METaOOJINTH,

- YUUTBIBAs, YTO B TPYIIHOM MaTepUalle COACPKUTCS HE3HAYUTEIbHOE KOJINYECTBO BEILECTBA,
BBI3BABIIEIO OTpABJICHUE, NSl OOHAPYXKEHHsS H3TOT0 BEIIECTBA HEOOXOIUMO IMPHUMEHSTh
YyBCTBUTEJIbLHBIEC PEAKIIHH;

- MpPU HUCIOJIb30BAaHUH BBICOKOUYBCTBUTEIBHBIX PEAKIU B BBITSKKAX W3 OHMOJIOIHMYECKOTO
MaTepuaga MOKHO OOHApYXHUTh HE TOJbKO SJJOBUTOE BEIIECTBO, BHI3BABILIEE OTPABICHUE, HO U
HEKOTOpbIE BeIIeCTBA (COCIUHEHUS METAJUIOB), SIBJISIOLIMECS COCTAaBHOM YacThiO KIETOK M
TKaHeWopraHu3Ma, a TakKe JIEKapCTBEHHbIC BEILECTBA, MPHUHITHIE IE€pPel CMEpPThIO B
TEpaneBTHUECKUX J103aX C JIe4eOHOW 1eJbl0, MOITOMY  IKCHEPT-XUMHUK JOJDKEH YMETb
IIPABWJIbHO OLEHUBATh PE3yJbTAaThl MPUMEHSIEMBIX UM peakluil 0OHAapy>KEHUS HCCIIETyEeMbIX
BELIECTB.

OcTpble OTpaBieHHs HACTYyNAKOT B pe3yJIbTaTe ICHCTBHUA HAa OPraHU3M 3aBBILICHHBIX 103
AIOBUTHIX BewiecTB. OHU COMPOBOKIAIOTCS OBICTPO HAapacTaroUIe CUMIOTOMATUKOH U MOTYT
3aKaHYMBATHCS CMEPTEIbHBIM HCXOJO0M B T€UEHHE HECKOJIIBKMX MUHYT (CHHMJIbHAS KUCJIOTA U
€e COJlM), 4YacoB WIM CYTOK. B OOJBIIMHCTBE CIIy4aeB OCTpbIE OTpPABJICHUS SBISIOTCS
ciydailHpIMU. OJTHAKO BCTPEYAIOTCS U YMBIIIJICHHbIE OCTPbIE OTPaBJIECHUS C LENbI0 yOHiicTBa
WIM Pa3BUTUS Yy TIOCTpaJaBLIEro OECIIOMOIIHOTO COCTOSHUS ([UIsl 3aBJIaJieHUs] €ero
UMYIIECTBOM, C LeJbI0 M3HACWIOBAHUS MW T. [.). Takue OTpaBlI€HHsS Ha3bIBAIOTCS
KPpUMUHAIBHBIMHU. SITOBUTBIE BEIIECTBA MOTYT TMPUMEHSAThCA W Il  caMoyOuiicTBa
(cynuuaanbHble OTPABICHUS).

Baxnoli conuansHON TIPOOIEMON SIBISETCS HapKOMaHWS, BO3HHUKAIOIIAS B pe3yJbTaTe
CHUCTEMAaTHUYECKOT0 YTOTpeOIeHuss HapKOTHKOB. HapkomaHusi — 0oJe3Hb, BO3HHMKAIOIIas B
pe3ysibTaTe HEMEAMULMHCKOro yMNoTpeOJeHHs] JIEKApCTBEHHBIX WM JPYTHX  CPEICTB,
OTHECEHHBIX B YCTAHOBJICHHOM MOPSAKE K HAPKOTUYECKUM.

4. NnirocTpaTUBHBI MaTepHAaJI: CIIaiIbl, TAOJIUIIbI
5. JIuteparypa: Ilpuioxenne 1

6.KoHTpOJIbHBIE BONIPOCHI:

~ [IpaBUIIbHBII BEIOOP METOAOB TOKCUKOJIOIMYECKOTO UCCIEA0BAHUS 3aBUCHT OT ...
MOCTYIUBIINX Ha HUCCIIEOBAHUE.

|xapakTepa 00BEKTOB

|pr3nueckux cBOMCTB 0OHEKTOB

|XUMHUYECKUX CBOMCTB OOBEKTOB

|(papmakoOrHUecKuX JeCTBUN KCEHOOMOTUKOB

|br3HYeCcKUX KOHCTAaHT KCEHOOMOTUKOB

~ Ilpu monHOM cy1eOHO-XUMHYECKON IKCTIEPTH3€E MPOBOAAT HCCIICIOBAaHNE HA ... .

| «ameryqme» sibl

|bymuTaHTBI

lapOopuII B!
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| «METaIITUIECKHE» SbI

|peneneHTsI

~ ITpu HenosiHOM cyAe0HO-XUMHUYECKON IKCIIEPTU3E ITPOBOJSATCS

UCCIICZIOBAHUS HA ... .

|BemiecTBa, yKa3aHHbIC B TOCTAHOBJICHUU O IPOBEICHUH SKCIIEPTU3BI

|BCE LIEJIOUH U UX COJIH

|BCE «MeTaITUIeCcKue» SIbl

BCE KUCIIOTHI

|BCE SJOXMMUKATHI

~ I1naH cy1e0HO-XMMHUYECKOTO aHAJIN3a COCTABIISIETCS] HA OCHOBE UCTOPHUHU OOJIC3HH,
00CTOATENILCTBA JIeJIa, AKTa CYJeOHO-MEAMIIUMHCKOTO UCCIIEAOBAHUS U ...

|pe3yJIbTaTOB TPEABAPUTEIBHBIX ITPOO

|13MeHeHu OMOXMMHUYECKUX IapaMeTpOB KPOBU

|mpoObI Ha HAPKOTHUECKHE BELIECTBA

|mpoOBI Ha MICUXOTPOTIHBIE BEIIECTBA

|oCBUIETETBCTBOBAHMS YKUBBIX JIHIT

~ JI71s1 U301MPOBAaHUS TOKCUYECKUX BELIECTB U3 OMOJIOTMYECKOT0 MaTepuaa NpuMeHseTcs
METOJ ... .

[PKCTpakuu

|BcanmBaHUA

|xpomaTorpadpuu

|BBIIIIETAYNBAHUS

|mranm3a

~ JI71s1 ©130TMPOBaHUS TOKCUYECKUX BEUIECTB U3 OMOIIOTHYECKOTO MaTepraia IpuMEHIeTCs
METOJ ... .

|MUHEpaTu3auu

|BCcamuBaHUs

|xpomarorpaduu

|BBITIIETIAUMBAHMS

|mrmanmza

~ JI71s1 U30TMPOBAaHUS TOKCUYECKUX BEUIECTB U3 OMOJIOTHYECKOTO MaTepHualia IPUMEHSETCS
METOJ ... .

hivitavintitingiss

|9KCTpaKIIOHHOK-(OTOKOIOPUMETPUN

|ra30->KUAKOCTHOM XpomaTorpapuu

|cnexkTpodoTomMeTpun

|poTokonaopumMeTpun

~ JI71s1 I30TMPOBaHUS TOKCHYECKUX BEUIECTB U3 OMOJIOTHIECKOTO MaTepuaia IPUMEHSFOTCS
METObl MUHEPATIHU3AlIHY, ... .

|TIepeToHKH ¢ BOJSTHBIM TTAPOM

|pnexTpouanuza

[mpemapatuBHON XpoMaTorpaduu

|MOHHOH XpomaTorpadpuu

|aexTpodopesa

~ OcMOTp 0OBEKTOB HCCIECIOBAHUS U ONPEIeNICHIE HEKOTOPBIX MX CBOMCTB IMPOBOAUTCS 110
3amaxy oOBEKTOB, ... , OKpacKe.
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|[HaTTMYUIO0 MTHOPOIHBIX BKIIOUEHHH

|Temneparype IIaBiIeHUs

|[MEXaHMYECKUM MOPAXKEHUSM BHYTPEHHHX OPraHOB

|Temneparype KHIeHHs

|mccaenoBanmIo Ha HAJTMYUE U3MEHEHH COCTaBa KPOBU

~ KoHcepBrpoBaHue 00beKTOB CyZeOHO-XUMUYIECKOT0 aHaIM3a MPOBOANUTCS B )KapKOe BpeMs
roaa, ... .

|ecTi TpaHCTIOPTHPOBKA [UTUTCS CBBIIIE 5 CYTOK

|BO Bcex cirydasix

|ecTi TpaHCTIOPTHPOBKA [UTATCS CBBIIIE 2 CYTOK

|ecii TpaHCTIOPTUPOBKA JUIUTCS CBBIIIE 3 CYTOK

|B 0COOBIX CiTydasx

~ Hanuuue B OMOJIOrMUEcKOM MaTepralie 3TUIIOBOTO CIIMPTa KaKk KOHCEPBaHTa MEIIAeT
pa3pymeHno OMOJIOTHYECKOT0 MaTepralla IPH HCCICIOBAHNH €T0 Ha HAJTHYHE ... .

|«MeTaTHYeCKUX» SII0B

|[mecTunI0B

|dapOuTypatoB

|ankanonioB

lenkux menoueit

1. Tema: buorpanchopmannusi KCeHOOMOTUKOB B OPraHM3Me YeJI0BeKa 1
KUBOTHOI'0

2.leab: GopMupoBaHue y OOyHAIOMIMXCS TECOPETUYECKUX 3HAHUM, YMEHMHI,

HEOOXOMUMBIX  JUIsl IPOBEAEHHUS  KIMHUKO-TOKCHKOJOTMYECKOTO  aHalIu3a
TOKCUYHBIX BELLECTB B PA3IMYHBIX O0BEKTAX U MPaBUIILHON OLIEHKH IOTYYEHHbIX
pEe3yJIbTaTOB.

1. Te3ucel JeKun
Ilaan:
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1. Ilytu nmoctymniaeHus siI0B B OpraHu3M

2. BcacbiBanue sSi10B B OpPraHU3Me

3. Pacnipeenenue 108 B OpraHu3Me

4. CBs3bIBaHUE 0B B OPTAHU3ME

5. Brienenue si10B U3 Oprauusma

6. @akTOpBI, BAUSIOMINE HA TOKCUYHOCTh XUMUYECKUX COCIMHEHUN

I[IYTU ITOCTYIUIEHUA A10B B OPI'AHU3M

S noBuUTHIE BEIIECTBA MOTYT IIOCTYIIATh B OPraHU3M Pa3IMYHbIMU MY TIMU: Y€pE3
pOT, AbIXaTENbHbIC TYTH, KOXKY, CIM3UCTHIE 000JIOYKH, IUIALIEHTY U JIp.

[Toctymenue sA0B B opraHu3M uepe3 por. CTaTHCTHKAa TOKAa3bIBA€T, YTO
HauOOJIbIIIEE YHUCTIO OTPABIICHUN MPOUCXOAUT B pe3yJibTaTe MOCTYIUICHUS SII0B B
OpraHu3M 4Yepe3 poT. ITOT MyTh NPOHUKHOBEHHUS AJI0B B OPraHU3M XapaKTepHbIN
Juisi  OOJNBIIMHCTBA TIMIIEBBIX W OBITOBBIX OTpaBieHuil. [lpu muIeBbIX
OTPABJICHHSX SIJbI TOCTYIIAIOT YEPE3 POT BMECTE C IMUILLIEH.

S npl, MOCTyNMBIINE B OPTaHU3M YEPE3 POT, MOT'YT BCACHIBATHCA KaK BO PTY, TAK
Y B COOTBETCTBYIOIIMX OT/EJIaX MUIIEBOTO KaHaJa.

BCACBIBAHUE S/10B B OPTAHU3ME
Tokcnueckne BellecTBa W3 BHEIIHEH Cpelbl MOCTYMAIOT B IUPKYIUPYIOILYFO
kpoBb u juMdy. C uX TOKOM OHH TEPEHOCATCS B HWHTEPCTUIIUATBHYIO
(MEXXKIETOYHYI0) JKHJAKOCTh, a 3aTéM B KICTKH. TakuM  oOpas3om,
pacrpocTpaHeHHE B OpraHu3Me MOCTYNUBIINX A10B 00ECIIEUUBACTCS CUCTEMOM
KpoBO- U JaumdooOpamnienus. Kpome kpoBooOpalieHust pacrpeaeneHue sijioB 1o
OTJEJIbHBIM OpraHaM M TKaHsIM 3aBUCUT OT MX CBSI3bIBAaHUS OCJIKaMUILIa3Mbl U
OpPraHoOB, PACTBOPUMOCTH B JUIUIAX, CTEIIEHN HOHU3AINU U APYTUX (PaKTOPOB.
PACIIPEJEJIEHUME S/10B B OPTAHU3ME

[ToctynuBiire B KpOBb SIAOBHUTHIC BEIIECTBA PA3HOCATCA €I0 TIO0 BCEMY
opranusmy. B KaxaoM oprase KOJHYECTBO IHUPKYJIUPYIOLIEH KPOBU U
COJIEpIKAIIEeToCsl B HEW si7ja 3aBUCUT OT KPOBOCHAOXKEHHUsS ITOro oprana. Yepes
cepale, JEerkhue, MO3T M TeYeHb NPOTEKAaeT 3HAYUTENHHO OOJbIIE KPOBU U
COJIEPIKAIIMXCSI B HEW JICKAPCTBEHHBIX CPEICTB WM SI0B, YeM Yepe3 IpyrHe
OpTaHBbI.

CBA3BIBAHUE A10B B OPI'AHU3ME
BoJIBIIMHCTBO MOCTYNUBIIMX B OPraHU3M JICKAPCTBEHHBIX BEUIECTB U SJI0B C
Oelkamu, JUMONPOTeHAaMH, (OPMEHHBIMU JJIEMEHTAMH KpPOBH M C JIPYTUMU
BEIIECTBAMH O0OPa3yrOT KOMILIEKCHl MM XMUMHUYECKHE COCAMHEHHS. [IpoYHOCTh
00pa30BaBIIUXCS B OPraHU3Me KOMIUJICKCOB WM COCJAMHEHHH 3aBUCUT OT
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MIPUPOIBI BEIIECTB, 00pa3yIOMIMX KOMIUIEKCHI, M OT THIIa CBsI3e€l B yKa3aHHBIX
KOMIUIEKCAX WU COCIUHEHUSIX.

[Ipu B3ammoneicTBUM SJ0B C OCIKaMW W C JIPYTMMH  BEIIECTBAMH,
HaXOJAIIMMUCS B OPraHU3ME, MEXAY PEArupyrUMMHU COEAUHECHUSMH MOTYT
00pa3oBBIBATHCSI KOBAJICHTHBIE, MOHHBIEC, BOAOPOHBIE, HOH-IUTIOIbHBIC, JUIIOJIb-
JUIONbHBIE CBSI3U. CBsA3bIBaHHE OENKOBBIX BEHIECTB C  SJaMH  MOMXET
OCYILECTBIISITBCA M C MOMOIIBIO cuil BaH-nep-Baanbca. M3 Bcex nepedncieHHbIX
BBIIIIE CBs3CH KOBAJIGHTHbBIC SBIISIIOTCS HauOojee MpoyHbIMU. B yacTtHOCTH,
KOBQJICHTHBIE  CBSA3M HMMEIOTCSI B KOMIUIEKCaX OEJIKOBBIX  BEIIECTB €
noHamuMeTaioB. [loaTomMy MeTamibl JIMTEIBHOE BpEeMS 3aJE€PKUBAIOTCS B

OpraHu3Me.

BBIJIEJIEHME A/10B N3 OPI'TAHU3MA

Tokcuueckue BellecTBa, MOCTYNMHUBIINE B OPTraHU3M, OKa3bIBAIOT OMPEACICHHOE
JIEUCTBUE, a 3aTEM BBIJICTSAIOTCS U3 OPraHU3Ma B HEU3MEHEHHOM BHJI€ WIH B BUJIE
MeTa00auTOB. OCHOBHBIMH TYTSIMU BBIBEJICHUS TOKCHUECKHX BEIIECTB U HUX
MeTa00IUTOB U3 OpraHu3Ma SIBISIOTCSA TMOYKU, MEUYEHb, JIETKUE, KUIIKU U JIp.
HekoTopble TOKCHYECKHE BEIIECTBA M WX META0OJUTHI MOTYT BBIICHATHCS W3
OpraHu3Ma He OJTHUM, & HECKOJbKUMU TyTsAMU. OHAKO JUIsl STUX BEIIECTB OJUH
W3 MyTEeW BBIICJICHUS SIBISICTCS MPEoOJIialaronuM. OTO MOXKHO II0Ka3aTh Ha
npuMepe BBIJICJICHUS DJTUJIOBOIO CHHMpPTAa W3 oOpraHu3Ma. bomblnas yacThb
ATUJIOBOTO cCHUpTa B opraHudMe metabonusupyercs. Oxkomo 10 % ero
BBIJICJISIETCS U3 OpraHu3Ma B HEU3MEHEHHOM BHUJI€ C BBIJIBIXaEMBIM BO3IYXOM.
HebGomnpiue komuyecTBa 3TUIOBOTO CIUPTA BHIBOASTCS M3 OpPraHU3Ma ¢ MOYOM,
KaJIOM, CJIFOHOM, MOJIOKOM U T. JI.

Heckonbkumu myTsSMH BBIAENSIOTCS W3 OpraHu3Ma M APYrue TOKCUYECKHE
BellecTBa. Tak, XMHUH BBIACISIETCS M3 OpraHv3Ma ¢ MOYOM U 4Yepe3 KOKY.
Hekoropsie 6apOUTypaThl BBIACISIOTCS M3 OpPraHU3Ma C MOYOM M C MOJOKOM
KOpMSIIMX MATEPEN.

®AKTOPBI, BJIUAIOIME HA TOKCUYHOCTh XUMHWYECKUX
COEJMHEHUN

ToKCMYHOCTEXUMHUUYECKUX COG,ZII/IHeHI/Iﬁ O6yCJ'IOBJ'IeHa BSaHMOHeﬁCTBHCM
opraimnimMd, TOKCHYCCKOIoO BCHICCTBA U Oprma}omeﬁ BHENIHEN CpCIhl.
ToxkcnyHOCTH AAOBUTBHIX BCIICCTB 3aBHUCHUT OT TaKHUX (b&KTOpOB: JO3bI HJIN
KOHIICHTpAIMHU, (QU3NYECKUX W XUMHUYCCKHUX CBOWMCTB, INMyTEeH U CKOPOCTH
IIPOHUKHOBCHHA AA0B B OpPraHW3M, BO3paCTa MW II0JIa, HHI[HBH,HyaHBHOﬁ
npeapacitoIOKCHHOCTU K A4y U T. .
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4. NnarocTpaTUBHBIA MaTepHAaJI: CIIai b, TAOIHIIBI

5. JIureparypa: : Mpuioxenue 1

. KonTpoJs:
. ITyTu ocTyriyieHus s/10B B OpraHu3M

. BcaceiBanue A00B B OpraHru3Me
. PacnpeneHeHHe SAO0B B OpraHu3Me
. CBsa3pIBaHMe sA0B B OpraHu3mMe

Y BI)II[GJIGHI/IC A00B U3 OpraHu3Ma

AN L Bk~ W NN PO

\ CDaKTOpBI, BIIUAOIINE Ha TOKCUYHOCTh XUMHUYCCKHUX COGI[I/IHGHI/Iﬁ

7. JleficTBUE TOKCUYECKUX BEIIECTB B 3aBUCUMOCTHU OT IyTEil U CKOPOCTH

IOCTYIUJICHHA UX B OPTaHHU3M.

~ B kaxx/10M oprane KOJIM4YeCTBO 51]1a 3aBUCHUT OT ... .
|[KpOBOCHAOXKEHUS ATOTO OpraHa

|cienpuyecKkrux penenTopon

|Tuna memOpan

|Tuna nuddy3un

|cienpuyecKux NepeHOCYNKOB

7 HI[OBHTLIG BCIICCTBA N3 KPOBCHOCHBIX KAITWJIJIAPOB CHa4dalia IoCTYIIAaroT ... .

|BO BHEKJIETOUHOE MTPOCTPAHCTBO
|B KJIETKY

|B MaJblii KPOBOTOK

|B 00JIBIION KPOBOTOK

|B mumdoy3zen

~ Cna0ble OpraHMYeCcKrue OCHOBAHUS JIYHIIC BBIACIAIOTCA C MO‘IOfI, €CJId OHa

UMEET ... PEaKIHIo.
[kuCIyI0
|meno4yHyo
|[HEWTpaTbHYIO
|cimabo-1enounyro
|CHITBHO-TIIETTIOYHY 1O
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~ CunpHbIe QJICKTPOJUTLI, XOPOIIO AUCCOTNHUPYIOIMNUE HAa HOHBI, BBIBOIATCA C

MOYOH ... .
lHezaBucumo ot pH cpenapl
lmpu pH=5,6
lnpu pH=7,8
lmpu pH=12,0
lnpu pH=2,3

~ B nedyenu nmpoucxoaut MeTaboau3M O0JBIIOTO YUCIa TOKCUUECKUX BEIECTB,

BBIJICIICHHE KOTOPBIX C JKETYBIO 3aBUCHT OT ... .
[pazmMepa MOJCKYJ U MOJIEKYJISIPHON MACChI
|TOJISIPHOCTH BEIIECTBA
|MUIOPUITBHOCTH MOJIEKY T
[ruIpoUILHOCTH MOJIEKYJT
|pyHKIIMOHANBHBIX TPy KCEHOOMOTKOB

~ Tokcuueckue BCIICCTBA U UX MeTa6OJ'II/ITI>I, 06p330BaBHII/IeC$I B IICUYCHU U
IMOCTYIMHUBINUC C KCJIYbIO B KUIIICYHHK, 4 3aTCM CHOBA BCOCABIINCCA B KPOBb,

BBIJCIIAIOTCS ... .
|moukamMu ¢ MOYOM
|Kasom
[T pyIHBIM MOJIOKOM
[MOTOBBIMU KeJie3aMu
|c BABIXaeMBbIM BO3/1yXOM

~ OUYHCTKA BBITSIKEK U3 OMOJIOTHYECKOr0 Marcpuajia OCymeCTBIIACTCA C

MOMOIIBIO METOJA ... .
|xpomaTorpaduu
|ciexkTpodoTomepun
IMukponuddy3un
|MUKPOKPHUCTAIIIOCKOTINI
[mepexpucTamm3anum

~ OuucTKa BBITSKEK U3 OMOJIOTHYECKOT0 MaTepuraa OCyIIeCTBISIETCS ¢

MOMOIIBIO METOA ... .
[pKCTpakiu
|cnexkrpodoTomepun
IMukponuddyszuun
|[MUKPOKPHUCTAIIIIOCKOTINH
[mepexpucTamIM3anum

~ OQ4YHCTKA BBITSKEK U3 OMOJIOTHYECKOTO MaTcpuajia OCymCCTBIIACTCA C

HOMOIIBIO METOA ... .
|mmanmsa
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|cnekrpodoTomepun

IMukponuddy3uu

|MUKPOKPUCTAIIIOCKOTTUI

|mepexpucTamIn3anum

~ OuncTKa BBITSHKEK U3 OMOJIOTHYECKOro MaTepraia OCYIIECTBISIETCS C
MOMOIIBIO METOA ... .

luenTpudyrupoBanus

|cnexktpodoTomepun

IMuKkponudpy3un

|[MUKPOKPHUCTAIIIIOCKOTHH

|mepexkpucTamI3anuu

~ OYHUCTKa BBITSAXKEK U3 OMOIOrHYECKOTr0 MaTepualia OCYIECTBISETCS C
MOMOIIBIO METOJA ... .

|ocaxknenus

|cnexrpodoTomepun

IMukponuddy3un

|MUKPOKPHUCTAITIOCKOTTUI

|mepexpucTamIn3anum

~ Jlyist oOOHapyKEHUS SITOBUTHIX M CHIIBHOJIEHCTBYIONINX BEIICCTB B

TOKCUKOJIOTHYECKON XUMUU UCTIONB3YETCS ... .

|MHEKPOKPHUCTAIIIOCKOTTNYECKas peaKIus

[KoTTOHOYHAsT XpoMaTorpadus

[renb xpomaTorpadust

|pesKcTpaKius

|BBICATTUBAHHE

1. Tema: AHanuTHueckasi TMarHOCTUKA MPOTHUBO3MUIICITUYECKUX CPEACTB

2. lean: popMupoBaHue y 00yHarommxcsi TCOPETUUECKUX 3HAHUM, YMEHHIH,
HEOOXOUMBIX JIJIs1 MPOBEACHUS KIMHUKO-TOKCHKOJIOTUYECKOTO aHaIn3a
TOKCHUYHBIX BEIIECTB B PA3UYHBIX 00BEKTAaX U MPABUIHLHON OIIEHKH MMOTYYCHHBIX
pe3ybTaToB

2. Te3ucel Jekuuu:

ILan:

1. Tokcukonornveckasi 3HAYUMOCTh TPYIIIIBI

2. [Tyt nocrymieHus

3. buotpanchopmans mpoTUBOINMUICHTHUECKUX MPENapaToB

4, OcHoBHBIE cTTIOCOOBI MPOOOTOATOTOBKH 00PA3IOB MIPH OTPABICHUHN

MPOTUBOSIUIICTITUICCKUMU IIPpCIIapaTaMH.
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IMPOTHUBOSIMUIICTITUYICCKUX ITPCIIapaTOB

CoBpeMEHHBIE TEXHOJIOTUU J1alld BO3MOXHOCTh MPOBOJUTH OJHOBPEMEHHO
aHaJIN3 SKCIPECCUUTHICSY T€HOB M OOJIETYIIIM M3YYCHHE KIIETOK KaK CHCTEM, B
KOTOpPBIX OOmIasi SKCIpecCHs BCEX T'E€HOBOMPENEISIET COCTOSHHUE KIIETKH.
KoneuHo, wacTo mpeamnonaraercsi, 4YTO HW3MEHEHMS] DKCIPECCHUM TI'€HOB
OTPaXAIOT B JaJIbHEHIIEeM W3MEHEHUs U B IpoTreomax. PacuimdpoBka reHoma
YyeloBeKa MpHUBela K  BO3HUKHOBEHHIO psja Hay4YHbIX  HaIlpaBieHUU
NPUHIMIIMAILHO HOBOTO XapakTepa, MOJYYHBIIMX COOMpaTeIbHOE Ha3BaHUE
«MOCTFT€HOMHBIE TEXHOJIOrMW». K TOCTT€HOMHBIM TEXHOJOTHUSIM OTHOCSTCS:

r€HOMUKA, TPAHCKPUNITOMUKA, IIPOTEOMUKA 17} Me-
Ta0OJIOMUKA — COBOKYIHOCTh TEXHHUYECKMX U METOAMYECKHX IPUEMOB
U3Y4YEHHUS OKHMBBIX CHCTeM,0MOMH(OpMaTHKa — CpeacTBo obecreueHus
HH(OPMAIMOHHO-BBIYHCIUTEIBHOM MIOJAJEPKKHU UCCIIEIOBAHNUN,
HAHOOMOTEXHOJOTUSI — CIMOCO0 MPAKTUYECKOTO BHEIPEHHS IMOJYYEHHBIX
pe3yJIbTaTOB u

MOJIEKYJIsIpHAss OMOJIOTHS KaK OCHOBOIIOJIAraoIas HayKa O )KU3HH.

Dynoamenmanvible CEOUCMBEA OuoCucmeMbl. METa00NIHM3M, INIACTHYCCKUN U
DHEPreTUYECKUM  OOMEH,pETYJANUsS | Pa3ApaXUMOCTh, PEHPOAYKIHSI H
U3MEHUYMBOCTD — B3aMMOCBSI3aHBbI. ToKCUKAHTHI MOTYT
OKa3bIBaTh MOBPEKIAIOLIECEC JCUCTBUE KaK Ha OpPraHu3M B IEJIOM, TaK H
M30HUpaTesbHO Ha OTAC/IbHBICYHIaMEHTAJIbHBIC CBOMCTBA cucTeMbl. Uem BhilIe
TOKCUYHOCTh KCEHOOMOTHKA, TEM 3HAUYMUTEJIbHEEBBIpaKeHA MN30HUPATEIHLHOCTh
JICMCTBUS.

OOBIYHO  BBIACISIIOT ~ CJICAYIOIIME YPOBHU  OpraHM3alul  OUOCUCTEM:
MOJICKYJIIPHBIN U MOJIEKYJISIPHBIXCUCTEM,  CYOKIJIETOUHBIA,  KJIETOYHBIMH,
OpTaHHbIM, LIEJIOCTHOTO OopraHus3Mma, MOMYJISSIIMOHHBIN, ouoreo-
IIEHOJIOTHYCCKUM. MUIIIEHBIO IS BO3JICMCTBUS TOKCHKAHTA MOKET OBITH JIr00ast
MOJIEKYJIa opraHn3mMa.MoJICKYJISIPHBIC CUCTEMbI M3MEHSIIOT CBOM CBOMCTBA IO
BIIMSIHUEM  TOKCHUKAHTOB, HapUMeEp CUCTEMAarjlyTaTHOHA  MPUHAMAET
HETMOCPEJICTBEHHOE y4YacTHUE B MPOIECCax, CBSI3aHHBIX C MOJJICP>KAaHUEM BHYT-
PUKJIETOYHOTO TOMEOCTa3a, a NPU BO3/ICMCTBUU TOKCMKAHTOB WMIPAET BEAYIIYIO
pOJIb KaKk OMOXMMHYECKasi CUCTEMAa €CTECTBEHHOM UTONPOTeKIMU. B HacTosiiee
BpeMs YCTaHOBJIEHA B3aNMOCBSI3b MEXKY
BBIPAKEHHOCTHIO ITUTOTOKCHUYECKOTO JEHUCTBUS KCEHOOMOTHKOB (CYIOPOKHBIX
SJI0B, TICUXOTPOITHBIXBEIIIECTB, METTeMOTJI00MHOOpa3oBaTeeH, JIETYy4nuX SIJIOB,
ATKUAJUPYIOIUX areHTOB, UTOCTATUKOB HJPYTHX) U TIKECTHbIO TMOBPEKICHUS
CUCTEMBI [JIyTaTHOHA, U3MECHCHUEM KOHIICHTPAaLUHU BOCCTaHOB-
JEHHOTO  TJyTaTHOHA, CyIb(TUAPWIBHBIX TIPyHI  OCIKOB, MaJOHOBOTO
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JuaJipacerujaa, JAUCHOBBIX KOHBKOTI'aTOB, CHNXKXCHUEM AKTHUBHOCTH
[IIyTaTUOHPETYKTa3bl, TIII0K030-6-pocharnernaporenassi, [IyTaTh-

OHITEPOKCH/IA3bl, Ty TaTHOH-8-TpaHcdepasbl, KaTaaasbl.

Mumensamu (peuentopamu) s TOKCUYECKOT0 BO3/IEUCTBUS MOTYT OBITh:

* CTPYKTYpPHBIE DJIEMEHTHI ~MEXKJIETOYHOTO MPOCTPAaHCTBA  (Hampumep,
CBSI3BIBAHWE U MHAKTUBALMSACTPYKTYPHBIX JIEMEHTOB MEXKJICTOYHOU KUAKOCTU
U IUIa3MBl  KPOBU, TPHUBOASAIIME K HAPYNICHHIOOCMOTHYECKOTO JaBJICHHUS,
u3MeHeHuto pH);

* CTPYKTYpHBIE AJIEMEHTHI KJIETOK opraHu3Ma (0ejKu, HyKJIEHHOBBIC KHCIIOTEHI,
JUMHAIHBIE 3JIEMEHTHl MeMOpaH, CeNeKTUBHBIE PEIeNTOPhl  SHAOTCHHBIX
OMOpETYIISITOPOB);

* CTPYKTYpHBIE 2JIEMEHTBI CUCTEM PEryJISLUHN KJIETOYHON aKTUBHOCTH.

4. NUnocTpaTUBHBIA MaTepHAaJI: CIIAi b, TAOIHIIBI
5. Jlureparypa: : Mpuioxenue 1

6. KontposibHbIe BONPOCHI (00paTHAs CBSI3b)

~ OcTpbie OTPABIICHHS HACTYIIAIOT B PE3YJIbTATE JICUCTBUS HA OPTaHU3M ...
SITOBUTBIX BEIIECTB.

|OIHOKpAaTHOM MaKCUMAaJIbHOM JT03BI

|[MUHUMAaTBHBIX 03 B TEUCHUE JUTUTEIILHOTO BPEMEHU

|cCHMIITOMAaTHUYECKOTO YIOTPEOICHHSI HEYMEPEHHBIX /103

|MUHUMAJIBHOM JT03BI

|oMHOKpaTHOM MaKCUMATHHOU JTO3bI B TEUCHHUE JUTUTEIILHOTO BPEMEHU

~ CKOpOCTh BCAaCHIBAHUS BEIIIECTB, MOCTYMHUBIINX B MUIIEBON KaHAJ, 3aBHCHUT OT
X QU3NYECKUX U XUMHUYECKUX CBOMCTB, ... .

IpH coaepkuMoro xenyaka u KHILIOK

IpH kpoBu

|oT cBOMCTB MeMOpaH

|oT uX KoJIIMYecTBa

|oT MeTO1a BCcachIBaHUS

~ OTpaBiicHUS, OCHOBAaHHBIE Ha YYETE OCOOCHHOCTEH KIIMHMYECKOTO TCUYCHUS,
KJaccu(puImMpyroTes Ha ... .

locTphie U XpOHUYECKHE

|YMBITIIIEHHBIE

|OBITOBBIE

[mepopaibHbIe

|MHTaTSIIIMOHHBIE
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~ 1o ycoBusIM BOSHUKHOBEHUSI OTPABIICHUS KIACCUPUIIUPYIOTCS HA ... .

|OBITOBBIC U TPOU3BOCTBEHHBIC

|crryqaiiabie

|MHransMOHHbBIE

|YMBIIIEHHBIE

locTpble U XpoHUYECKUE

~ Ilo mpuurHaM BO3HUKHOBEHUS OTPABJICHUS KIACCUPUITUPYIOTCS Ha ... .

|cTyJaifHbIe U yMBIIICHHBIC

|MpOU3BOJICTBEHHbIE

|OBITOBBIE

|MHraISAIMOHHbBIE

locTphie

~ B 3aBUCHMOCTH OT MyTel NOCTYIUJICHUS S7I0B B OPraHU3M OTPABIICHHUS
KJaccu(pUImMpyroTcs Ha ... .

[MHTaSAIIMOHHBIC U TIEPOPATHHBIC

locTpbie

|XpOHHUYECKHE

|YMBIIIIIEHHbIE

|OBITOBBIE

~ Ha TOKCHYHOCTPH MOCTYMUBIINX B OPTAaHU3M XUMHYECKUX COSTUHECHUN

BIIVSIET ... .

|pacTBOPUMOCTD B BOJIC U KHPAX

|moza

IpH *xenynka v KUIIoK

|OOXMMUYECKU COCTaB KPOBU

|TUIBI MEMOpaH KIETOK

~ TOKCMYHOCTH MOCTYNUBIIETO B OPraHU3M BOJAOPACTBOPHUMOTO

STOBUTOT'O BELIECTBA 3aBUCHUT OT ... .

|clIocOOHOCTH AMCCOMPOBATH HA MOHBI

|KOHIIEHTpaLUU

|Ta MeMOpaHbl KIETOK

|oT pa3zmepa ero yacTuil

|103b1

~ TOKCHYHOCTH MOCTYMUBIIETO B OPTaHU3M TBEPAOTO SIOBHTOTO

BELIECTBA 3aBUCHT OT ... .

|[pa3zmepa ero 4yacTuiy

lero pacTBOpuMOCTH

| o3I

|clIocOOHOCTH TUCCOIMPOBATH HA MOHBI
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|KOHITEHTpaLUH

~ OpHa ¥ Ta )Ke 703a 5143, IOCTYNHUBIIEr0 B OpraHu3M pa3iudHbIMU
Iy TSIMU, MOKET BBI3BATH ... .

|HEOIMHAKOBBIN TOKCUYECKUN 3P PeKT

|0IMHAKOBBIN TOKCUYECKUN 3D PEeKT

|TepaneBTHUECKHI 3P PeKT

[rubenb opranuzma

|yCKOpPEHHOE BBIJICJIEHHE €TI0 U3 OpraHu3Ma

~ TOKCUYHOCTh XUMHUYECKHUX BEIIECTB 00YCIIOBIICHA HAJTMYHEM B MX
MOJIEKYJIaX ... .

loripeieieHHbIX PYHKIIMOHAIBHBIX TPYII U TBOWHBIX CBSI3EH

|BOJIBI

lyrnepona

|caxapa

|TTTIIOKO3BI

~ MemOpaHBbI KJIETOK HePBOro TUIIA MPOMYCKAIOT MOJIEKYJIHI ... .

|B 3aBUCIMOCTH OT UX JUNO(PUIBHBIX CBOICTB

|B BUIE KOMIUIEKCOB

|13 cpesibl C MEHBIIICH KOHIICHTPAIMEH B Cpey ¢ OOJIbIIeH KOHIIGHTpaIMen
|BOJIBI M aHMOHBI HEOOJIBIIIOTO pa3mMepa

|u3 cpesbl ¢ OobIeH KOHIIEHTpAIMEH B cpely ¢ OObIIeH KOHIICHTpaIueh
~ MemOpaHbI KJIETOK BTOPOTO TUIA IIPOITYCKAIOT MOJEKYJHI ... .

|B BUJIe KOMILIEKCOB

|B 3aBUCIMOCTH OT MX JUTOPUIHHBIX CBONCTB

|13 cpenibl C MEHBIIIEH KOHIIEHTPAIMEH B cpery ¢ OoJibliiel KOHIIEHTpAIIueH
|13 cpenbl ¢ OobINel KOHIIEHTpAIIMEl B Cpeay ¢ OObINEeH KOHIICHTpAIHEH
| BOJIBI M aHHMOHBI HEOOJIBIIIOTO pa3Mepa

~ MemOpaHbI KJIETOK TPEThETo THUITA MMPOIMYCKAIOT MOJICKYJIHI ... .

|3 cpenbl C MCHBIIIEH KOHIICHTPAIMEH B CPEy ¢ OOJbIIEH KOHIIEHTpaInei
|B 3aBUCIMOCTH OT UX JUNO(PUIBHBIX CBOICTB

|BUIE KOMILIEKCOB

|BOJIBI M aHMOHBI HEOOJIBIIIOTO pa3mMepa

|u3 cpenbl ¢ OobIlel KOHIIEHTpalMel B cpeay ¢ OOJbIIe KOHIIEHTpaluen
~ MemOpaHBbI KJIETOK YeTBEPTOT0 TUIIA IPOITYCKAIOT MOJIEKYJIHI ... .

|BOJIBI M aHMOHBI HEOOJIBIIIOTO pa3mMepa

|B 3aBHCIMOCTH OT MX JTUTOPUIHHBIX CBONCTB

|u3 cpenbl ¢ OoJbIlel KOHIIEHTpAIMEeH B cpemy ¢ O0JIbIei KOHIICHTpaluen
|13 cpenibl ¢ MEHBIIIeH KOHIIEHTPAIMEH B cpey ¢ OoJbIel KOHIIEHTpaIuen
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|BUIE KOMILIEKCOB

~ JleficTBHE TOKCUYECKUX BELIECTB, BCTYNUBIIMX B KOHTAKT C
KJIETKAMHOPTaHU3Ma, TIPOSIBIISIETCS TIPU UX B3aAUMOJICHCTBHH C ... .

|pertenTopamu

|omurocaxapungamu

|monucaxapugamu

|munmumamu

|MyKomoiucaxapugaMmu

1. Tema: AHanmuTHYeCKasi TUATHOCTHUKA HECTEPOHTHBIX
MPOTHUBOBOCIIATIMTEILHBIX CPEIICTB

2. Heanb: dopMupoBaHue y 00ydarOIMUXCsl TCOPETUYECKUX 3HAHUM, YMEHUH,
HEOOXOMMBIX JIJISI TPOBEICHUS KITMHUKO-TOKCUKOJIOTHYECKOTO aHAIHM3a
TOKCUYHBIX BEIIECTB B PA3TUYHBIX 00BEKTAX U MPABUIHHOU OIEHKH MOTYYEHHBIX
pe3yIbTaToB

3. Te3uce! Jexkuuu:
Iiaan:
1. ToxcukoIOTHYECKast 3HAYMMOCTD TPYTITIHI
2. Ilytu mocrymuieHus
3. buotpanchopmanms HeCTEpOUIHBIX MPOTUBOBOCTAIATEIBHBIX
CpenCTB
4. OCHOBHBIE CITOCOOBI MPOOOIIOATOTOBKHA 00PA3IOB MPU OTPABIICHUN
HECTEPOUTHBIMH MPOTUBOBOCTATMTEILHBIMU CPEICTBAMHU
5. MeToas! mpeBapuTEeNbHOTO U MTOATBEPIKIAIONIETO aHAIN3a
HECTEPOUTHBIX MTPOTUBOBOCIIATIUTEIHHBIX CPEIICTB

CoBpeMEHHBIE TEXHOJIOTUU Jlalld BO3MOXHOCTh IMPOBOJUTH OJHOBPEMEHHO
aHaJIM3 SKCIPECCUHUTHICSY T€HOB M OOJICTYIIM M3YyYCHHE KIETOK KaK CHCTEM, B
KOTOpBIX OOIlasgi JKCIPECCUs BCEX TE€HOBOIMPEIECTSECT COCTOSIHUE KIIETKH.
Koneyno, wacTto mpeamnonaraercsi, 4YTO M3MEHEHHUSI OKCIPECCUU I'EHOB
OTPaKAIOT B JNaJIbHEHIIEM M3MEHEHUs W B mpoTeomax. PacuimdpoBka reHoma
YeJIOBE€Ka TMpPHUBEJIA K BO3HUKHOBEHHUIO psiga HAyYHBIX  HaIlpaBICHUN
NPUHIMIINAILHO HOBOTO XapakTepa, MOJYYUBIIMX COOMpATEIbHOE Ha3BaHHE
«MOCTT€HOMHBIE TEXHOJIOTMMW». K TIOCTT€HOMHBIM TEXHOJOTHUSIM OTHOCSTCS:
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I€HOMUKA, TPaHCKPHUIITOMHUKA, IIpOTCOMHKA u ME-
Ta6OHOMI/IKa — COBOKYIIHOCTb TCXHHYCCKHX MW MCTOAHYCCKHUX JIIPUCMOB
W3Y4YEHHUS JKUBBIX CHCTeM,0MOMH(OpMATHKa — CPEACTBO 0OECIICUCHUS
MH(POPMAITMOHHO-BBIYHCIIUTEIIEHOM MOAAEPIKKHU HCCJIEIOBaHHU,
HAaHOOMOTEXHOJIOTUSI — CIMOCO0 TMPAKTUYECKOTO BHEAPEHUS] MOJYyYEHHBIX
pEe3yIbTaTOB u

MOJIEKYJIIpHasi OMOJIOTHsSI KaK OCHOBOIIOJIAraromiasi HayKa O dKU3HH.

DyHoamenmanvHvle CEOUCMBA Ouocucmemsbl. METa00JIN3M, IJIACTUYECKUN U
DHEPreTUYECKUM  OOMEH,PETyJISus ¢ Pa3apaXUMOCTh, PEOPOAYKIHUS U
U3MEHYUBOCTD — B3aMMOCBSI3aHBI. TokcukaHThI MOTYT
OKa3bIBaTh MOBPEXKAAIOLIEE JACHUCTBUE KaK Ha OpraHu3M B II€JIOM, TakK |
n30MpaTeNbHO HA OT/JEIbHbIEQYHIaMEHTAIbHbIE CBONCTBA CUCTEMbI. YeM BhIIlIe
TOKCUYHOCTh KCEHOOHMOTHKA, TEM 3HAuMTelbHEEBbIpaKeHa W30UpaTEIbHOCTD
JICUCTBUSL.

OOBIYHO  BBIAETSAIOT  CIEAYIOUIME  YPOBHU ~ OpraHM3aIMi  OMOCHUCTEM:
MOJICKYJIIDHBII M MOJICKYJIIPHBIXCUCTEM,  CYOKJICTOUHBIA,  KJIETOYHBIH,
OpraHHbIN, LIEJIOCTHOTO OpraHusma, MOIYJISALIUOHHBIN, ouoreo-
LIEHOJIOTUYECKUIT. MHUIIIEHBIO I BO3IEWCTBUS TOKCUKAHTA MOYKET OBITH JIFOOast
MOJIEKYJIa OpraHu3Ma.MoOJIeKyISIpHbIE CUCTEMbl W3MEHSIOT CBOM CBOMCTBA MOJ
BJIMSIHUEM  TOKCHKAHTOB,  HampuUMEp  CUCTEMAarlyTaTUOHA  NPUHUMAET
HETIOCPEJICTBEHHOE Y4YacTHE B MPOIECCAX, CBSI3AHHBIX C MOJJIECPKAHUEM BHYT-
PUKJIETOYHOTO FOMEOCTa3a, a MPU BO3JACUCTBUM TOKCUKAHTOB UIPAET BEAYIIYIO
POJIb KaKk OMOXHMMMYECKasi CUCTEMa €CTeCTBEHHON NUTONPOTEeKINU. B HacTosiee
BpeMs YCTaHOBJICHA B3alMOCBSI3b MEXKITY
BBIPAKEHHOCTHIO IIMTOTOKCUYECKOTO JEHUCTBUS KCEHOOMOTHKOB (CYIOPOKHBIX
AJI0B, TICUXOTPOIHBIXBEIIECTB, METTeMOTJI00MHOOpa3oBaTeNie, JIETYYHX SJIOB,
ATKUJIMPYIOMUX areHTOB, LIUTOCTATUKOB HJIPYTHX) U TAKECTHIO MOBPEKICHUS

CUCTEMBI [IyTaTUOHA, U3MEHEHUEM KOHLCHTPALUU BOCCTaHOB-
JIEHHOTO  [JyTaTHOHA, CYJb(OIUAPWIBHBIX TIpynn  OEJIKOB, MallOHOBOIO
JTAANbACTUA, JTMEHOBBIX KOHBIOTaTOB, CHIXKEHUEM AKTUBHOCTH
[IIyTaTHOHPEYKTAa3hl, TIIF0K030-6-(hocharmernaporenassi, TJIyTaTu-

OHITEPOKCHIa3bl, TTyTaTHOH-8-TpaHcdepasbl, KaTalasbl.

Muiiensimu (perientTopamu) s TOKCUHYECKOT0 BO3JEHCTBUS MOT'YT OBITh:

* CTPYKTYpHBIC DJIEMEHTHl ~MEXKKJIETOYHOTO IMPOCTPAHCTBA  (Hampumep,
CBSI3bIBAHME U MHAKTHBALUSACTPYKTYPHBIX 3JIEMEHTOB MEKKJICTOYHOM >KUJIKOCTU
W IUJIa3Mbl KPOBHW, NPUBOISAIIME K HAPYLIEHUIOOCMOTHYECKOrO JaBJICHUS,
u3meHenuto pH);
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* CTPYKTYPHBIC JIEMEHTHI KJIETOK OopraHu3Ma (OeKu, HYKICHHOBBIC KHCIIOTHI,
JUNUAHBIC JJIEMEHTHl MEMOpaH, CEJIEKTHUBHBIC PEIENTOPhl  SHIOTEHHBIX
OMOpETyJISITOPOB);

* CTPYKTYPHBIC 3JICMEHTBI CHCTEM PETYIISIINN KJIETOYHONH aKTUBHOCTH.

4. UnmocTpaTUBHBINA MaTepHAaJI: ClIaiibl, TaOIHIIbI
5. Jluteparypa: : lpuaoxenne 1

6. KontposibHbI€e BONIPOCHI (00paTHAs CBSI3b)

~ OcTpble OTpaBIICHUS HACTYTIAIOT B PE3yJIbTaTe ACUCTBUS HA OPTaHU3M ...
STOBUTHIX BEIECTB.

|OTHOKPAaTHOM MaKCHUMAJIbHOM JT03BI

|[MHHUMAaTBHBIX 103 B TEUCHUE JUTUTEILHOTO BPEMEHHU

|cuMTIITOMAaTHYECKOTO YIOTPEOICHUS HEYMEPESHHBIX 103

|[MUHUMAaIBHOM J103bI

|oTHOKpaTHOM MaKCUMaIBHOU JTO3bI B TCUCHHUE JTUTEIILHOTO BPEMEHU

~ CKOpPOCTh BCACHIBAHHUS BEIIIECTB, MOCTYMHUBIINX B IMUIIEBON KaHAJ, 3aBHCHUT OT
X PU3NYECKUX U XMMUYCCKUX CBOWCTSB, ... .

IpH comepxuMoro KelryaKa U KHIIOK

IpH kpoBu

loT cBOMCTB MeMOpaH

|oT UX KoNIUYecTBa

|oT MeTO/1a BcachIBaHUS

~ OTpaBieHus, OCHOBAaHHBIE Ha YUETE OCOOCHHOCTEH KIIMHUYECKOTO TEUYCHUS,
KIaccu(pumupyroTes Ha ... .

locTpBIe U XpOHUYECKHE

|YMBIIIIIEHHbBIE

|ObITOBBIE

lmepopasibHbIE

|MHTaIAIINOHHBIC

~ ITo ycmoBUSM BOSHHMKHOBEHHS OTPABJICHHSI KIACCUPUIIUPYIOTCS Ha ... .

|OBITOBBIC M TPOM3BOACTBEHHBIC

|cryqaiiabie

|MHT ATSIIINOHHBIC

|YMBITIIIEHHBIE

locTphIe U XpOHUYECKHUE

~ 1o mpuurnHaM BOZHHUKHOBEHHUS OTPABIICHUS KIACCUPUITUPYIOTCS HA ... .

|cITyqaifHbIe U yMBIIUICHHBIC
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[mpOM3BOICTBEHHBIE
|OBITOBBIC
|MHT NS IIMOHHBIC

locTpbie

~ B 3aBHCHMOCTH OT MyTel MOCTYIUICHUS SI0B B OPTaHU3M OTPaBJICHUS
KJIacCU(ULIUPYIOTCS HA ... .

|MHraNSAIIMOHHBIE U TIEPOPATHHBIC

locTpbie

|XpoHHUYECKHE

|YMBIIIIEHHbIE

|OBITOBBIE

~ Ha TOKCMYHOCTh MOCTYNUBIINX B OPTaHU3M XUMHYECKUX COCTUHEHUU

BIIUSIET ... .

|pacTBOPUMOCTH B BOJIEC U KUPAX

|mo3a

IpH *xenynka u KUIok

|OMOXMMUYECKUI COCTaB KPOBU

|THIBI MEMOpaH KIETOK

~ TOKCMYHOCTH MOCTYMUBIIETO B OPTaHU3M BOJOPACTBOPUMOTO

STOBUTOTO BEIIECTBA 3aBUCHUT OT ... .

|cIoCOOHOCTH TUCCOIMPOBATH HA MOHBI

|KOHIIEHTpALIUH

|Ta MeMOpaHbI KJIETOK

|oT pa3mMepa ero 4acTuil

|mo3BI

~ TOKCUYHOCTH MOCTYMUBIIETO B OPTaHU3M TBEPJIOTO SJOBUTOTO

BEIIIECTBA 3aBUCHT OT ... .

|[pa3mepa ero gacTuiy

lero pacTBOpUMOCTH

|mo3bI

|cIocOOHOCTH AUCCOLMPOBATH HA HOHBI

|KOHIIEHTpalUK

~ OmHa 1 Ta e /1032 /2, MOCTYIUBIIETO B OPTaHNU3M Pa3INIHBIMU

MyTSIMH, MOKET BBI3BATh ... .

|HEOTMHAKOBBIN TOKCHYECKUM dPdekT

|ommHAKOBBIN TOKCHYECKU dHPeKT

|repaneBTHueckuii 3P ekt

[rubenb oprann3ma

|yCKOpEHHOE BBIJICJIEHHE €r0 U3 OpraHu3ma
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~ TOKCMYHOCTh XMMHYECKHX BEIIECTB 00YCIIOBICHA HATUYUEM B UX

MOJIEKYJIaX ... .

|orpeieneHHbIX (PYHKIMOHATBHBIX TPYIIIT U ABOWHBIX CBA3EH

|BOZIBI

lyrinepona

|caxapa

|TIIrI0KO03BI

~ MemOpaHbI KJIETOK HepBOro TUIA MPOMYCKAIOT MOJIEKYJIHI ... .

|B 3aBUCIMOCTH OT UX JUNO(PUIBHBIX CBONCTB

|B BUJIE KOMIUIEKCOB

|M3 cpeibl ¢ MEHBIIIEH KOHIICHTpAIluel B cpely ¢ O0JbIel KOHIIEHTpaIlien

|BOJTIBI M aHMOHBI HEOOJIBIIIOTO pa3Mepa

|13 cpenbl ¢ O0bINeH KOHIICHTpAIIMeH B Cpeay ¢ OOJbIINeH KOHIICHTpAIUEH

~ MeMOpaHbI KIETOK BTOPOTO THUIIA MIPOITYCKAIOT MOJICKYJIBI ... .

|B BUJIC KOMIUIEKCOB

|B 3aBHCIMOCTH OT UX JUNO(PUIBHBIX CBOICTB

|u3 cpenibl C MEHbIIEH KOHIIEHTpALMeH B cpey ¢ 0oJiblIel KOHLIEHTpauen

|u3 cpesbl ¢ 00bIeH KOHLICHTpAIMEHN B Cpely ¢ OObIIeH KOHLICHTpaIueh

| BOJIBI ¥ aHUOHBI HEOOJIBIIIOTO pa3Mepa

~ MemOpaHBbI KJIETOK TPEThEro THUIIA MPOMYCKAIOT MOJIEKYJIHI ... .

|U3 cpelibl C MEHbIIIeH KOHIIEHTpalMeH B cpey ¢ 0oJibliiel KOHIIEHTpaluen

|B 3aBUCUMOCTHU OT WX JTUTIO(PHUILHBIX CBOMCTB

|BHIe KOMIUIEKCOB

|BOJIBI M aHMOHBI HEOOJIBIIIOTO pa3mMepa

|13 cpenbl ¢ OoJbIlel KOHIIEHTpAIMel B cpeay ¢ O0JbIIei KOHIIEHTpaluen

~ MeMOpaHbI KIETOK YeTBEPTOro TUIA IPOMYCKAIOT MOJIEKYJIHI ... .

|BOJTIBI M1 aHMOHEI HEOOJIBILIOTO pa3Mepa

|B 3aBHCHIMOCTH OT MX JTUTIO(PUIHHBIX CBOMCTB

|13 cpelibl ¢ OoJbIlIEH KOHLIEHTpaluel B cpeny ¢ 00JbllIe KOHIIEHTpauuen

|13 cpenibl ¢ MEHbIIIEH KOHIIEHTpAlUEl B cpely ¢ 0OoJIbIIeH KOHIIEHTpalen

|BUIE KOMILIEKCOB

~ JlelicTBHE TOKCMYECKHX BEIIECTB, BCTYUBIINX B KOHTAKT C
KJIETKAMUOPraHU3Ma, TIPOSIBIISIETCS TIPU UX B3AUMOJICUCTBUH C ... .

|penieniropamu

|omurocaxapunamu

[monmucaxapunamu

| mamu

|MyKomoIrcaxapuaamMu
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1. Tema: AHanmuTHYECKask TUArHOCTUKA HECTEPOUTHBIX
MPOTUBOBOCHAIUTENBHBIX CPEJICTB

2. LHeab: popMupoBanne y 00y4Jarommxcsi TCOPETHUSCKUX 3HAHUH, YMEHHH,
HEOOXOAMMBIX JJIs1 IPOBEACHUS KIMHUKO-TOKCUKOJIOTMYECKOT0 aHAIN3a
TOKCUYHBIX BEIIECTB B PA3IMYHBIX 00BEKTAX U MPABUIHLHONW OLEHKU MOTYYEHHBIX
pE3yNbTATOB

4, Te3ucel JeKuMNU:
Ilnan:
6. Tokcukomornyeckasi 3HaYUIMOCTh TPYTITHI
7. Ilytu nocrynneHus
8. buotpanchopmalivs HeCTEPOUIHBIX TPOTUBOBOCTIATUTENbHBIX

CpEACTB
9. OcHoBHbIE cIOCOOBI MPOOOTIOATOTOBKH 00PA3I0B MPHU OTPABICHUU
HECTEPOUTHBIMH MPOTUBOBOCTIAIMTECIILHBIMU CPEICTBAMHU
10.Meto/bI TpeABAPUTEIBHOTO 1 TTOATBEPAKIAIOIIECTO aHATN3a
HECTEPOUTHBIX TTPOTUBOBOCIIAJIUTEIHHBIX CPEJICTB

COBpeMCHHBIC TCXHOJIOIruy JgaJid BO3MOXKHOCTE IIPOBOAWTHE OJHOBPCMCHHO
aHaJIN3 9KCIIPECCUUTBHICAY I'CHOB U o0IerynIm HN3Y4YCHHUC KIICTOK KaK CHCTCM, B
KOTOPBIX 06HIaH OKCIIpECCHUA BCEX TCHOBOIIPEACIIACT COCTOAHUC KIICTKH.
KOHG‘IHO, qacTo  mpcamojgaracTtcsa, 4YTO HM3MCHCHHA  OKCIIPECCHMUM T'C€HOB
OTpaxKarOT B H&HBHCI\/’IHICM HU3MCHCHUA W B IPOTCOMAX. PaCIIII/I(prBKa resomMma
YCJIIOBCKA IIpuBCJiia K BO3HHMKHOBCHHUIO paga Hay4YHBIX HaHpaBJIeHI/Iﬁ
MMPUHIOUIIKAIIBHO HOBOI'O XapaKTCpa, ITOJTYUYHBIIUX CO6I/IpaTeJ'H>HOC Ha3BaHUC
«IMOCTT€HOMHBIC TE€XHOJOrum». K MOCTT€HOMHBIM TEXHOJOTHSIM OTHOCSTCS:

TCHOMMKA, TPAaHCKPUTITOMUKA, MPOTEOMHUKA u Me-
Ta0OJIOMUKA — COBOKYIHOCTh TEXHHUYECKUX U METOMWYECKHX TPHEMOB
W3Y4YEHUS JKUBBIX CHUCTeM,0MOMH(OpMATHKa — CPEACTBO O0OECIICUCHUS
UH()OPMAITMOHHO-BBIYUCIUTEILHOM TIO/IICPIKKA WCCJICTIOBAHUM,
HAaHOOMOTEXHOJIOTHS — CIMOCO0 TPAKTUYECKOTO BHEAPCHHUS ITOJYyYEHHBIX
pe3ybTaToB u

MOJIEKYJISIpHAsi OMOJIOTHS KaK OCHOBOTIOJIATraoMIas HayKa O )KH3HH.
DyHoamenmanvhble CEOUCMBA OUOCUCTEMbl. META00JIM3M, IJIACTUYECKUN U
DHEPreTHYECKU  OOMEH,perysiusl ©  pa3fApaXUMOCTh, PEMPOAYKIHS W
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N3MCHUYHNBOCTDH A B3aHUMOCBA3dHEI. ToxkcukaHTBI MOI'YT

OKa3bIBATh MOBPEXKIAIOIIEE [CUCTBUE KaK HAa OpPraHu3M B ILEJIOM, TaK H
n30UpaTeNbHO HA OTACIbHBIEPYHIAMEHTATbHBIE CBONCTBA CUCTEMBI. UeM BBIIIIE
TOKCUYHOCTh KCEHOOMOTHKA, TEM 3HAUYMUTEJIbHEEBbIpakeHa HN30UPATETbHOCTD
JIEUCTBUSL.

OOBIYHO  BBIACHSIIOT  CIEAYIOIIME YPOBHUM  OpraHu3alul  OUOCUCTEM:
MOJICKYJISIPHBIL M MOJICKYJISIDHBIXCUCTEM,  CYOKJIETOUHBIH,  KIJIETOYHBIMH,
OpraHHBIH, LETIOCTHOTO OpraHu3Ma, MONYJISIHUOHHBIN, ouoreo-
[EHOJIOTUYECKUIT. MHUIIIEHBIO I BO3AEUCTBUS TOKCUKAHTA MOYKET OBITH JIF00ast
MOJIEKyJa OpraHu3Ma.MoJIEKYyJIIpHbIE CUCTEMBI W3MEHSIOT CBOM CBOWMCTBA MOJ
BIIUSIHUEM  TOKCUKAHTOB,  HANpPHUMEP  CHUCTEMArilyTaTUOHA  IPUHUMAET
HEIMOCPEACTBEHHOE YYacTHE B IMPOLECCAX, CBA3AHHBIX C MOJJEPHKAHUEM BHYT-
PUKIIETOYHOTO TOMEOCTa3a, a MpH BO3IAEHCTBUU TOKCUKAHTOB UIPAET BEAYILYIO
pOJIb KaKk OMOXUMHUYECKas CUCTEMa €CTeCTBEHHOW IUTONPOTEKIMU. B HacTosiee
BpeMs YCTaHOBJIEHA B3aHMOCBSI3b MEK Y
BBIPOKEHHOCTHIO IMMTOTOKCUYECKOTO JEHCTBUS KCEHOOMOTHUKOB (CYIOPOKHBIX
AJI0B, TICUXOTPOITHBIXBEIIECTB, METIeMOrJI00NHOOpa30BaTeNIeH, JIETYyYUX S70B,
ANKUJMPYIOLIUX areHTOB, IIUTOCTATUKOB HUJIPYTHX) U TAXKECTbIO MOBPEKIACHUS

CUCTEMBI IJIyTaTUOHA, U3MEHEHUEM KOHLEHTpaIuu BOCCTaHOB-
JIEHHOTO  TAYTaTHOHA, CYJb(PrUApPWIbHBIX Tpynn  O€JKOB, MajOHOBOIO
JanbaeTuia, JTMEHOBBIX KOHBIOTaTOB, CHU)KEHUEM AKTUBHOCTHU
IIIyTaTHOHPEAYKTa3bl, IIII0K030-6-pocharnernaporenassl, IIyTaTu-

OHIEPOKCHUIA3bI, TNIyTaTUOH-8-TpaHchepasbl, KaTanasbl.

MurtensiMu (perienTopamu) jisi TOKCHYECKOTO BO3/IEUCTBHS MOTYT OBITh:

* CTPYKTYpPHBIE€ D3JIEMEHThl MEXKKIETOYHOTO MPOCTPAHCTBA  (HAmpHUMeED,
CBSI3bIBAHME U WHAKTHBAIUSACTPYKTYPHBIX 3JIEMEHTOB MEKKJIETOYHOM JKUJIKOCTH
W TUIa3Mbl  KPOBH, TMPHUBOASIIME K HAPYHICHUIOOCMOTHYECKOTO JIaBJICHUS,
n3meHenuro pH);

* CTPYKTYPHBIEC DJIEMEHTHI KJIETOK OopraHu3Ma (OeyKu, HyKICHHOBBIC KHCIIOTHI,
JUNUAHBIC JJIEMEHTBl MEMOpaH, CEJIGKTHUBHBIC PEIENTOPhl  SHIOTCHHBIX
OMOpETYJISITOPOB);

* CTPYKTYPHBIC 3JICMEHTHI CHCTEM PETYJISIINN KIETOYHON aKTUBHOCTH.

4. UnmocTpaTUBHBINA MaTepUAaJi: CIIai b, TAOJIUIIBI
5. Jlureparypa: : Mpuioxenne 1

6. KontposbHbie BONpochl (00paTHas CBSI3b)
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~ OcTpbie OTpaBJICHUS HACTYTIAIOT B PE3yJIbTaTe ICUCTBUS HA OPTaHU3M ...
STOBUTHIX BEIIECTB.

|OTHOKpATHOM MaKCHUMAaJIbHOM JT03BI

|MHHUMAJTBHBIX 103 B TEUCHUE JJIUTEIHHOIO BPEMEHH

|cCUMITTOMAaTHYECKOTO YIIOTpeOIeHNsI HEYMEPEHHBIX J103

|[MUHUMaIBHOM J103bI

|oOTHOKpaTHOM MaKCUMaTbHOW 7036l B TEUCHUE JITUTSIIEHOTO BPEMEHU

~ CKOpOCTh BCACHIBaHMSI BEIIIECTB, TIOCTYMHBIINX B MUIIEBON KaHall, 3aBUCUT OT
X PU3NYECKUX U XMMUYCCKUX CBOWCTSB, ... .

IpH comepuMoro xeinyaKa u KHILIOK

IpH kpoBu

|oT cBOMCTB MeMOpaH

|oT UX KOJIMYeCTBa

|oT MeTO1a BCachIBaHUS

~ OTpaBneHus, OCHOBAHHbIE HA y4eTe OCOOCHHOCTEH KIIMHUYECKOTO TEYCHMUS,
KIaccu(punupyroTes Ha ... .

locTpble U XpOHUYECKHUE

|YMBIIIIIEHHbIE

|OBITOBBIE

|mepopasibHbIE

|MHT A IINOHHBIC

~ Ilo ycrioBusiM BOBHUKHOBEHUS OTPABJICHHUS KIACCUPUITUPYIOTCS Ha ... .

|OBITOBEIE M TPOU3BOJICTBEHHBIC

|crtyqaiiabie

|MHTISIITHOHHBIC

|YMBITIIIEHHBIE

locTpbie U XpOHUYECKHE

~ 1o mpuumHaM BOZHHUKHOBEHUS OTPABJICHHS KIACCUPUITUPYIOTCS HA ... .

|cITyqaifHbIe U yMBIIUICHHBIC

|MpOM3BOJICTBEHHBIE

|ObITOBBIE

|MHraIsIUMOHHBIE

locTpbie

~ B 3aBHCHMOCTH OT MyTeH MOCTYIUICHUS SI0B B OpTaHU3M OTPaBJICHUS
KJaccuuuupyroTcs Ha ... .

|MHTaNAIMOHHBIE U TIEPOPATHHBIC

locTpbie

|XxpoHHUECKHE

|YMBIIIICHHBIE
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|OBITOBBIE

~ Ha TOKCHYHOCTh MOCTYNUBIINX B OPTaHU3M XUMHYECKUX COSAMHECHUN
BJIMSIET ... .

|pacTBOPUMOCTH B BOJIE U KUPAX

|moza

|pH *xenyaka n KHIIOK

|OoXMMUYEeCKUil COCTaB KPOBU

|TUnBI MEMOpaH KIETOK

~ TOKCHYHOCTH MOCTYMUBIIETO B OPraHU3M BOJAOPACTBOPHUMOTO
STOBUTOTO BEIIECTBA 3aBUCHUT OT ... .

|cClIOCOOHOCTH UCCOLMPOBATH HA MOHBI

|KOHIIEHTpaLINH

|Tma MmeMOpaHbI KJIETOK

loT pa3zmepa ero 4acTuil

|mo3BI

~ TOKCHYHOCTH MOCTYMUBIIIETO B OPTaHU3M TBEPJIOTO STOBUTOTO
BEIIECTBA 3aBUCHT OT ... .

|[pazMepa ero yacTuil

lero pacTBOpUMOCTHU

|103b1

|cIoCOOHOCTH TUCCOIMPOBATH HA MOHBI

|KOHIIEHTpALIUH

~ OpHa 1 Ta e /1032 sA/1a, MOCTYIUBIIETO B OPTraHU3M Pa3TUIHBIMU
MyTSIMH, MOKET BBI3BATH ... .

|HEOIMHAKOBBIN TOKCUYECKUM D PeKT

|oMHAKOBBIN TOKCHYECKUN dDPEeKT

|TepaneBTrueckuii 3 ekt

[rubens opranuzma

|yCKOpEHHOE BBIJEICHNE €r0 U3 OpraHu3Ma

~ TOKCHIHOCTh XUMHUYECKUX BEIIECCTB 00YCIIOBIICHA HAJTUIUEM B MIX
MOJIEKYJNAX ... .

loripeieIeHHBIX (PYHKIIMOHAIBHBIX TPYIIIT U JJBOWHBIX CBS3EH

|BOJIBI

lyrinepona

|caxapa

[TTI0KO03BI

~ MemOpaHBbI KJIETOK MEePBOrO TUIIA MPOITYCKAIOT MOJICKYJIHI ... .

|B 3aBUCIMOCTH OT MX JTUTO(PUIHHBIX CBONCTB



http://www.xumuk.ru/biospravochnik/596.html

ONTUSTIK-QAZAQSTAN SOUTH KAZAKHSTAN
MEDISINA MEDICAL
AKADEMIASY ACADEMY

«OHTycTiKk KasakcTaH MeauuuHa akanemusicoel» AK

AO «¥OHo-KazaxcTaHcKas MEOVLMHCKAST aKaaeMUsT»

q)apMaHeBTI/IKa.HLIK KOHC TOKCHKOJIOTHAJIBIK XUMMUSI Kad)enpacm

044 -55/ 03-ctp.25

JIeKLIMOHHBIN KOMIUIEKC «brnoananmuTrnyeckass XUMUsl 1 TOKCUKOJIOTHS 3 3

|B BHJIE KOMIUIEKCOB

|13 cpenbl ¢ MEHBIIIeH KOHIICHTPAIUEH B Cpely ¢ OOoJIbIel KOHIIEHTpaInei
|BOJIBI 1 aHHOHBI HEOOJIBIIOTO pa3Mepa

|u3 cpenbl ¢ 00MbIIeH KOHIIEHTpAIUEN B cpey ¢ O0JbIel KOHIIEHTpaluen
~ MemOpaHBbI KJIETOK BTOPOTO THIA MPOITYCKAaIOT MOJIEKYJIHI ... .

|B BUIE KOMIUIEKCOB

|B 3aBUCIMOCTH OT UX JUNOPUIBHBIX CBONCTB

|u3 cpesibl ¢ MeHbIIeH KOHIIEHTpaluel B cpely ¢ O0Jblel KOHIIeHTpaluen
|u3 cpesbl ¢ OobIleH KOHLICHTpAUEH B cpey ¢ O0bIIeH KOHIICHTpalueh
| BOJIBI ¥ aHUOHBI HEOOJIBIIIOTO pa3Mepa

~ MemOpaHbI KJIETOK TPEThEro TUITA MPOMYCKAIOT MOJIEKYJIHI ... .

|u3 cpeibl ¢ MEHBIIIEH KOHIICHTpAIluel B cpely ¢ O0JbIel KOHIIEHTpaIlien
|B 3aBUCIMOCTH OT UX JUTOPUIHHBIX CBONCTB

|BUIE KOMIUIEKCOB

|BOJIBI 1 aHHOHBI HEOOJIBIIIOTO pa3Mepa

|13 cpenbl ¢ OoJbIIel KOHIIEHTPAITMEH B cpeay ¢ O0JIbIe KOHIICHTpaluen
~ MemOpaHBbI KJIETOK YETBEPTOIO TUIIA IPOITYCKAIOT MOJIEKYJIHI ... .

|BOJIBI M aHHOHBI HEOOIBIIOTO pa3Mepa

|B 3aBUCIMOCTH OT UX JUNO(PUIBHBIX CBONCTB

|u3 cpesbl ¢ 00bINEeH KOHIIEHTpAIUMEH B cpey ¢ OObIIeH KOHIICHTpalueh
|U3 cpenibl C MEHbIIEH KOHIIEHTpallMel B cpey ¢ 0oJibllel KOHIIEHTpaluen
|BUIe KOMILJIEKCOB

~ JleficTBHE TOKCUYECKUX BEIECTB, BCTYTUBIINUX B KOHTAKT C
KJIETKaMUOPraHu3ma, IposBISETCS MPU UX B3aUMOJEHCTBUHU C ... .

|petieniropamu
|omurocaxapunamu
[monucaxapugamMu

| raMu
|MyKoOmoucaxapuaamMmu
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7.

Ipuioxenne Nel

Jluteparypa

OCHOBHAa:

1.

2.

[Tnerenéra, T. B. Tokcukonoruueckas xumusi: yueOHuk/ MuH.
oOpazoBanus u Hayku P®D. - - M. : [DOTAP - Meaua, 2013. - 513 c.
[Iykip6ekosa, A. b. TOKCUKOJOTHSAIBIK XUMUS :OKYJIBIK . - AJTMATHI :
OBepo, 2013.-410 6.

. TokcukoJjiornueckass XuMus. AHAIUTAYCCKAs XUMMS: y‘-I€6HI/IK / ImoJa pca.

P. V. Xabpuena, H. U. Kanetunoii. - ; Pex. FOY BIIO Mock. men. akaz.
uMm. 1. M. Ceuenona. - M. : I'DOTAP - Menua, 2010. - 752 +5351. onr.
auck (CD-ROM).

. Tokcukonoruueckasi xuMusi. MeTaboJIM3M U aHAJU3 TOKCUKAHTORB: y4eO.

nocobue st By30B / mox pea. H. Kanerunoii. - M. : [DOTAP-Menua,
2008. - 1016 +a1. ont. quck (CD-ROM)

. CepukbaeBa, A. JI. TOKCMKOJIOTHUSIIBIK MaHBI3/IbI IOPUTIK 3aTTap IbIH

XUMUS-TOKCUKOJIOPTHSUIBIK Tanaaybl [MoTiH] : oKy Kypaisl / - LIIsiMkeHT
: [6. m.], 2023. - 144 Ger.

AOIIOJIHUTECJ/IbHAA
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1. Cpay6aes, E. H. OHaipicTik TOKCUKOJIOTHS HET131. OHAIPICTIK yJap >KoHE
yJIaHyJap: OKy-oAiCTeMeNiK Kypaiu /. - Anmatsl :9Bepo, 2014. - 156 Ger.

2. CoT-XUMUSJIBIK capanTay KoHe aHAIUTUKAJIBIK TUAarHOCTUKA: OKY-
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