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1. CTpyKTypa 1 o6uas TpyA0eMKOCTb ANCLUNNHDI

1.1. lois1 crynenToB cnenuaabHocTH 33.05.01 ®apmanus

OO0mas TpyA0eMKOCTb AUCHUIIMHBI COCTABISICT 2 3a4eTHBIC €IH-
Hutsl (72 yaca).

OuHast hopma 0OyUIeHUS

Kypc 1

Cemectp 1

Jlexmm 18
[IpaxTryeckue (CeMHUHAPCKHE) 3aHATHSA 36

Hroro aynuTopHBIX 3aHATUI 54
CamocTostenpHast paboTa CTy/IeHTa 18

®dopma KOHTPOIIs 3auer

OO0111ee KOJIMYECTBO YacOB 72

1.2. {ns crynenToB HanpajieHust 6akagaspuara 04.03.01 Xumus

OO6mIast TpyI0eMKOCTh JUCITUIUTHHBI COCTABISICT 4 3a4ETHBIC €IU-
Huwb! (144 gaca).

Ounast hopma 00yUeHHUs

Kypc 3
CemecTtp 3

Jlexim 36
[IpaxkTrdeckue (CeMUHAPCKHE) 3aHATHS 18

Wroro aynuTopHbIX 3aHATUI 54
CamocrosTenpHas paboTa CTyIeHTa 54

®dopma KOHTPOIIsS Ok3ameH (36 4.)
OO111ee KOIMYECTBO YaCOB 144




2. Llenu n 3agaumn ocBoeHNA AUCLNMINHDI

2.1. eaun ocBOeHHsI UCHMILIUHBI:

Cucremarnzanusi 3HaAHUH OOyYaIONMIUXCS 1O OCHOBAM HEOp-
FaHUYECKOW XMMHUHU OMOTEHHBIX AJIEMEHTOB, PAIMOHYKIIHJIOB,
AKOTOKCUKAHTOB U WX JUHAMHKH B OOBEKTAaX OKPYXKArOIIEH
Cpensl;

dopMupoBaHHE CHUCTEMHBIX 3HAHWH I MOHWMAaHHUS OCHOB-
HBIX 3aKOHOMEPHOCTEH B3aMMOCBSI3U MEXKTy CTPOCHHEM U XU-
MUYECKUMH CBOWCTBAMH BEIIECTBA, MPOTCKAHMS XUMHYECKHX
peaknui, CTPYKTypOil XUMHUYECKUX COSAMHEHUH M UX OWOIO-
THYECKUM 3HaYE€HUEM;

[Iporuo3upoBanue OMOJOTUUECKOM POITH, JICUSOHOTO JICHCTBUS
XUMHYECKUX AJIEMEHTOB U UX COCIUHEHUM, UCXOMS U3 CICIHU-
(UKH CTPOCHHS U MEXaHW3Ma B3aUMOJCHCTBUS C KUBBIMHU CyO-
CTparamu;

Pacimpenue u yriyOneHre 3HaHUNA 00YJYaIOIIUXCS O POJIH XU-
MUYECKHUX DJIEMEHTOB M UX COCIUHCHUN B )KU3HEACIATEIBHOCTH
OpraHM3Ma, O BRKHEHWIITNX XUMUYECKUX MTPEBPAICHUSAX, JIEKa-
X B OCHOBE METa0OIM3Ma, O IPUMEHEHHH B MEIUIIMHE He-
KOTOPBIX HEOPTaHUYECKHUX M OPraHUUECKHUX BEILECTB;
ObecrieueHre moHUMaHus (PYHIAMEHTAIBHBIX MMOHSITHIA, 3aK0-
HOB M 3aKOHOMEPHOCTEW XWMHUH, UX POJIb B MPOTEKAHUH OMO-
JIOTHYECKUX TIPOIIECCOB;

PasButne y oOyuarommxcs BHYTPEHHEH MOTHUBAllMU K O0yde-
HUIO, TOBBIIICHUE UX HHTEPECa K MO3HAHUIO TUCIIUILINH XHMHU-
YECKOTO MPOQHIIS.

2.2. 3aga4yy oCcBOCHUS TUCIHUIIINHDI:

cthopMupoBaTh OCHOBHBIC TIOHSTHS W TIPEICTABICHUS O BaX-
HEHMX (PU3UKO-XUMHUIECKHIX MPOIeccax, 3aKOHOMEPHOCTSIX U
MIPUHIINIIAX;

[IOMOYb OCMBICIIUTh MEXaHU3M BIHSHUS (DPU3HKO-XUMHYCCKHX
MIPOIECCOB IS TOHUMAaHUSI OMOIOTUYECKUX SBJICHUN;



e oOecneunTh hopMupoBaHUE Yy 00YUaIOLIMXCS YMEHUH U HaBbI-
KOB OCYIIECTBJIICHHS y4eOHO-ITO3HABAaTEIbHON U Tpodeccuo-
HAJIbHOH AeATeIHHOCTH.

3. Tpe60BaHMA K pe3ynbTraTam 0CBOEHUA AUCLUMINHbI

3.1. B pe3ynbrarte nuzyueHus: JaHHOW AWCIMILIMHBI CTYJCHT CIICLH-
ampHOCTH 33.05.01 dapmarus 1omKeH 00IaaaTh CISIyIONUMU 001Ie-
npogdeccuonaasnbiMu komnerenusamu (OITK):

- TOTOBHOCTBIO K UCTIOJIb30BaHUIO OCHOBHBIX (PU3UKO-XUMHUECKHUX,
MaTeMaTHYECKUX M WHBIX €CTECTBEHHOHAYYHBIX MOHSTHH M METOJIOB
npu pemreHnu npodeccuonanbHbX 3amad (OIIK-7) n mpodeccuo-
HaJbHbIMH KoMHeTeHuusimMu (I1K):

- TOTOBHOCTBIO K YYacTHIO B IPOIEypax BBO3a JEKapCTBEHHBIX
cpencts B Poccuiickyto deaepariiio 1 BEIBO3a JIGKAPCTBEHHBIX CPENICTB
u3 Poccuiickoii ®enepanuu (I1K-9);

- CHOCcOOHOCTBIO K MPOBEICHUIO JKCHEPTH3Bl JIEKAPCTBEHHBIX
CPEICTB C TIOMOIIBI0 XUMUIECKUX, ONOIOTHIECKIX, (PH3UKO-XUMHUIE-
ckux u uHbIX MetooB ([1K-10);

- CIIOCOOHOCTBIO K YYaCTHIO B NMPOBEICHUH HAyYHBIX HCCIIEIOBA-
it (I11K-22).

3.2. B pesynbrare u3ydeHus TaHHOM JUCITUTUTMHEI CTYICHT HaIIpaB-
nennst 6akanaBpuara 04.03.01 Xumus momkeH o0maaars CaexyomuMu
odmenpogdeccuonanbubivu (OIIK) u npodeccuonanbusiMu (IIK)
KOMITETEHIUSIMMU:

- CITOCOOHOCTD UCTIONB30BaTh MOTyUYeHHBIE 3HAHHS TEOPETHUECKUX
OCHOB (h)YHJAMEHTaJIbHBIX PA3/ICIIOB XUMUU IIPH PEIICHUH TPOPECCHO-
HanpHbIX 331a4 (OI1K-1);

- BIIAJICHUE METOJIaMH Oe30ITaCHOTO OOpAIIEHHsI C XUMIYECKUMH Ma-
TEepUaIaMU C y4ETOM UX (PU3NUECKUX U xummudeckux cBoucts (I1K-7).

B PE3YIbTATC M3YHUCHUA AUCLHUIIIINHBI «XUMHSI OMOTEHHBIX 3JIe-
MEHTOB» CTYACHT A0JIXKEH



3HATH:

OCHOBBI (DYH/JIaMEHTAJbHBIX Pa3/eioB XUMHH, TPEKIEC BCETO
XMMHUHU OUOJIOTUYECKUX 00BEKTOB;

o01re 3aKOHBI KPYTOBOPOTA BEIECTBA U MMOTOKOB SHEPTHH, a
Tak)ke€ OCHOBHBIE KPYTOBOPOTHI OMOTEHHBIX AJIEMEHTOB B IPH-
poie, uX B3aMHOE BIIHSIHHE, IPUYMHBI M TIOCIIS/ICTBUS UX Ha-
pYLIEHHUS;

OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKaHHs SHIAOTCHHBIX U 3K30-
TeHHBIX MIPOIIECCOB B Pa3IMYHBIX O0BEKTaX OKPYXKAroIIeH cpe-
JbI;

OCHOBHBIE (OPMBI TpaHC(HOPMAITUN XUMHUYECKUX BEIIECTB U
MEXaHU3MbI (PU3NKO-XUMHUYECKUX MPOIECCOB MPOTEKAIONINX B
00beKTax OKpy)Karolel cpeasl, 0a3supyIONIMXCs Ha OCHOBHBIX
3aKOHAX XUMUHU;

COCTaB M CBOMCTBA XMMHUYECKHUX BEIIECTB, BXOAIINX B Opra-
HU3M YeJIOBEKa;

OHMOJIOTUYECKYIO POJIh 3JIEMEHTOB-OPTaHOT€HOB;

CBOWCTBAa XUMHUYECKUX MaTEpPHaIOB, METO/IbI O€301acHOro 00-
paleHns ¢ XUMUYECKUMH MaTeprajaMy ¢ y4eToM uX (uznde-
CKHX M XMMHYECKHX CBOICTB;

(PM3UOTIOTUYECKYIO U TTATOJIOTUYECKYIO POJIb XUMUYECKUX dIIe-
MEHTOB B )KBOM OpTaHH3Me.

YMmerh:

MPUMEHATh TEOPETHUUECKHUE 3HAHUSA JUISl PELIeHUs KOHKPETHBIX
3aJ1a4 B XUMUHU;

OIepUPOBATh OCHOBHBIMH IMOHATUSIMH — OMOTCHHOCTh DJIEMEH-
TOB, Ouocdepa, Hoochepa, MaKPO-, MUKPO- U YIBTPAMHKPOD-
JIEMEHTBHI, POJIb KHUBOTO BEHIECTBA B T'€OJIOTMYECKON UCTOPHU
3emMiM, MUrpalysl BeUecTB, OnoreoXxuMuyecKkue (pyHKINH Ku-
BOTO BEILIECTBA, BIMSHHE T€OXUMHUYECKON CpeJbl Ha pa3BUTHE
Y XUMHYECKHI COCTaB PaCTeHUH, OMOTEOXUMHUYECKUE POJIb XH-
MUYECKHUX IJIEMEHTOB;
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® COCTaBJISTh CXEMbl OCHOBHBIX KPYTOBOPOTOB OMOTCHHBIX 3ie-
MEHTOB B MPHUPOAE, 0OOCHOBBIBATH POJIH KaXJIOTO B COXpaHe-
HUU TIPUPOIHOTO PABHOBECHS, aHAIM3UPOBATh PUYHHEI U TI0-
CJIENICTBUSI €TO HAPYLICHUS;

® AHAJTU3UPOBATH MEXAHWU3M OMOTEHHOTO W TOKCHUYECKOTO ICH-
CTBUSI XUMHUYECKHX DJIEMEHTOB B OPTaHU3ME;

e OOBSICHATH, KAKHE CBOMCTBA U OCOOEHHOCTH XUMHUECKUX BJIe-
MEHTOB SIBJISIIOTCSI OTBETCTBCHHBIMH 33 PA3IMYHYIO Pacmpo-
CTPaHEHHOCTD MX B KHUBBIX OPTAHU3MaX, YTO OTIPENIEISIeT CTIeIl-
U(PUYIESCKYIO POJIh JIEMEHTOB B OMOJIOTHUECKUX CHCTEMAX;

® T[IPOBOANTH CPABHHUTEIHHBIN aHAIN3 PA3INYHBIX XUMHYCCKUX
IIPOIIECCOB, MPOTEKAIOIINX B OPTaHU3ME;

® JCMOJIB30BaTh METOJbI 0E30MacHOr0 OOpalIeHHs ¢ XUMHYe-
CKHMH MaTepHaIaMH C YUYETOM UX (HPM3UICCKUX ¥ XUMHUISCKUX
CBOJCTB;

®  CaMOCTOSATEIBHO PabOTaTh C Y4eOHOM, HAYYHOH U CIIPABOYHOM
JTUTEPATYPOH MO XUMUICCKUM JUCITUTUIHHAM.

Baanersn:

o OCHOBaMU TCOPHUU XUMHUHN OMOTEeHHBIX OJICMCHTOB,

® HaBBIKAMU PEUICHUS KOHKPETHBIX TCOPETUUYECKUX U DKCIEPH-
MCHTAJIbHBIX 3a4a4,

e METOIOM CHCTEMATU3AIMU CBEICHUN O OMOT€HHBIX U TOKCHYE-
CKHMX CBOMCTBAaX XMMHUYECKUX AJIEMEHTOB U UX COCIMHEHUH HA
ocHoBe [lepuoanueckoii cucrtemsl 3nemeHToB /1. 1. Menaene-
€Ba;

e MeTonamMu 0e30MacHOTO OOpalIeHUs ¢ XUMUYECKUMH MaTepra-
JlaMHU C YUCTOM HX (I)I/BI/IIICCKI/IX U XUMHYCCKHX CBOfICTB;

o OCHOBaMMU TCOPHU XHUMUH OMOTEeHHBIX OJICMCHTOB, OCHOBaMH
TEOpUHN OMOOPTaHNYECKOW XHUMHUU;

o HaBbIKaMM BBIABJICHUS B3aMMOCBA3U MCKAY CTPOCHHUEM IJICK-
TPOHHBIX 000JI04EK aTOMOB U q)HSquCKI/IMI/I U XUMHUYCCKUMU
CBOMCTBaMU AIIEMEHTOB U UX COCTUHEHHUN, UMEIONINX OMOTeH-
HYIO pOJb.
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4, bannbHas CTPYKTYpa Ol eHKN no gncunmnjinHe

Ne/Ne

dopma KOHTPOJIS

MunanMansHOE
KOJINYECTBO
OasioB

MakcuMabHOE
KOJIMYECTBO
0asioB

Tekyiasi paboTa CTY/ICHTOB B TEUCHHE
1-8 Hegenu, B T. 4.:

paboTa Ha JEKITUX;

paboTta Ha MPaKTUYECKUX
(ceMHHApPCKUX) 3aHATHAX
(BBITOJTHEHUE TICHMEHHBIX
JIOMAITHUX 3aJaHUH K
MIPAKTUICCKUM (CEMHHAPCKHIM)
3aHATHAM, OTBETHI Ha
TEOPETHYECKHE BOMPOCHI
(KOJUTOKBHYMBI));
caMmocTosiTeNbHas padora
(monrotoBka u 3ammura pedepara,
BBITIOJIHEHHE KOHCIICKTOB T10
BOIIPOCAM, BBIHECCHHBIM Ha
CaMOCTOSITENIFHOE U3YUCHNE)

0

20

4

1-1 pyOesxHast KOHTpOJbHAsA paboTa
(KoMITbIOTEpHBIN TecT) (9 Henes)

30

Tekyiasi paboTa CTY/ICHTOB B TEUCHUE
9-17 Henenu, B T. 4.:

paboTa Ha JeKIHsIX;

paboTa Ha MPAKTUYECKUX
(ceMHHAPCKUX) 3aHATHAX
(BBITTOJTHEHUE TICHMEHHBIX
JIOMAIIHUX 33/IaHAN K
MIPAKTUIECKUM (CEMHHAPCKHIM)
3aHSATHSM, OTBETHI HA
TEOPETHYECKHE BOIPOCHI
(KOJUIOKBHYMBI));
caMmocTosTeNbHas padbora
(monrotoBka u 3ammura pedeparta,
BBINTOJTHEHHE KOHCIIEKTOB O
BOIIPOCAM, BHIHECEHHBIM Ha
CaMOCTOSITENIFHOE U3YUCHNUE)

20

2-s1 pyOexHas KOHTpOJbHas paboTa
(xommbroTepHBIA TecT) (18 Hemens)

30

HNTOI'O

100

12
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5.3. Pacnpeodenenue ayoumopHvix 3aHAMUIL U CAMOCHOAMEb-
HOIl pabomul no cemecmpam 011 CIYOEHMO8 CREYUATbHOCHU
33.05.01 @apmayusn

3.3.1. Temamuueckuti naawn i1ekyuti no cemecmpam

O6sem B| Ce-

11/ Ne HanmeHoBaHME TEM JIEKITUH
gacax | MecTp

Beenenue. XuMudeckue 3JeMEHThI OMOC(EphI.
1 [s-Onements! IA u IIA rpynn. XuMmudeckue cBOH- 1
CTBa, OMoOJIOrNYecKasi pojib U MPUMEHEHNE X CO-
eIMHEHUH B MENIIHHE.

p-Onementsl IIIA rpynmel. Xumuueckue CBOM-
CTBa, OMOJIOrMYecKasi pojib U MPUMEHEHNE UX CO-
€IMHEHWH B MeuIuHe. p-OneMeHTs! [VA rpynmnsl 2 1
(Yrnepon, kpeMHWUA, CBUHEIT). XUMUYIECKHE CBOM-
CTBa, OMOJIOrNYecKasi pojib U MPUMEHEHNE UX CO-
€IMHEHUN B MEeIUIUHE.

p-DOnementsr VA rpymist (A3ot, hocdop). Xumu-
3 |deckue cBO¥CTBA, OMOIOTHYECKAS POIh M TIpUMe- 2 1
HEHUE UX COEIMHEHUH B MEANIIMHE.

p-Onementsr VIA rpynnst (Kucnopon, cepa). Xu-
4 | Muyeckue CBOMCTBa, OMOJIOrHYECcKast POJb U MPH- 2 1
MEHEHHUE UX COCTMHEHUH B MEIUIIMHE.

p-Onements! VIIA rpynmsl (ranoress!). XuMude-
5 | ckue cBoiicTBa, OMOJIOrHYECKast POk U MTPUMEHE- 2 1
HUE UX COCJUHEHUN B MEIUIIUHE.

d-Dnements! IB u 1IB rpynn. Xumugeckne cBO-
6 |cTBa, OMomornveckas pojb U MPUMEHEHHE UX CO- 2 1
€/IMHEHUH B MEIMIIHHE.

d-Dnementsl VIB rpymmer (Xpom, MommOmeH).
7 | XuMu4eckne CBOWCTBA, OWONIOTHYECKas pOib 2 1
MMPUMEHCHUEC UX COGI[I/IHCHPIFI B MCIUIIUHE.

d-Onements! VIIB rpynmst (Mapraner). Xumude-
8 | ckme cBoiicTBa, OMONOTHYECKas pPoib U MPUMEHe- 2 1
HHE COCAMHEHHH B MEAUIIMHE.

d — Onementsl VIII rpymnms! (cemelcTBO *kenesa).
9 | XuMHYecKHe CBOWCTBA, OMOIOTHYECKAs pPOIb H 2 1
MIPUMEHEHNE UX COCANHECHNH B MEJUIIMHE.

HTOI'O (Bcero — 18 yacoB ayTUTOPHBIX 3aHATHI) 18
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5.3.2. Pacnpeoenenue npakmuueckux (CeMuHapcKkux) 3aHamuii

no cemecmpam:

Ne/Ne

HaumenoBanue tem MPAKTUYCCKUX 3aHIATUI

O0beM
B Qy/IuT.
Jacax

Ce-
MecTp

Beenenne. XuMuueckue 3JeMEHThI OMOC(hEpHI.

2

[\

Knaccudukanus xummaeckux srmeMeHToB. COOTHO-
[ICHHE XMMUYECKOTO COCTaBa JKUBBIX OPTaHU3MOB H
OKpY’KaroIIeil cpe/ibl.

2

s-OnemeHThl [A rpymnmbel. XUMHUYECKHE CBOMCTBa,
OGuonoruyeckasi posib ¥ IPUMEHEHNE UX COCANHEHUH
B MEJIUIIMHE.

s-OnemenTsoI [IA rpynmbl. XuMudeckne cBOMCTBa,
Omonornueckas posib ¥ MIPUMEHEHHE UX COCAMHEHHUH
B MEJIUIIIHE.

p-Onementsr [IIA rpynmsl. XuMudeckne CBOHCTBA,
Ouonoruueckas posib M MIPUMEHEHHE UX COCAMHEHHUH
B MEJIUIIMHE.

p-Dnements! [VA rpymms! (Yiepon, KpeMHUH, CBU-
Helr). XMMHUYeCKHe CBOMCTBA, OMOJIOrHYecKas poib
Y IPUMEHEHHE MX COCJJMHCHHI B MEJIUIIMHE.

p-Dnementsl VA rpymisl (A30T, pochop). Xummde-
CKHUE CBOMCTBa, OMOJIOrHYecKasi poJib U NPUMEHEHNE
UX COCTMHEHUH B ME/IUIIMHE.

p-Onements! VIA rpymmsr (Kucmopon, cepa). Xumu-
YECKHUE CBOICTBA, OMOIOTHYECKAsl POJIb U MPHUMECHE-
HHE UX COCJIMHEHHUI B MEJIUIIUHE.

p-Onementsl VIIA rpymisl (ranoreHsr). XumMude-
CKHE CBOICTBa, OMOJIOTHYCCKAs POJIb U IIPUMCHCHUE
UX COCTUHEHHUN B MEJIUIIMHE.

10

d-Onements! IB u [IB rpynmn. Xumuyeckue cBOHCTBa,
Ouonornyeckasi posib ¥ NPUMEHEHNE HX COCANHEHUH
B MEJUILMHE.

11

d-Onementst VIB rpynmsr (Xpom, Moiudaen). Xu-
MHUYECKHE CBOWCTBA, OMOJIIOTHUYECKast POJib U TIPHMe-
HEHHE MX COSIMHCHUH B MEIMIIUHE.

12

d-Onementsr VIIB rpynmer (Mapranen). Xumunde-
CKHE CBOWCTBA, OMOIIOTHYECKast polib U IPHMEHEHHUE
COEIMHEHUI B MEIUIIMHE.

13

d — Dnementsl VIII rpynmer (cemeiicTBo kenesa).
XuUMHYECKHE CBOMCTBA, OMOIIOrHYEeCKas pojib U
OPUMEHCHHE UX COCMHEHUI B MEANIINHE.

HTOI'O (Bcero — 36 yacoB ayJUTOPHBIX 3aHATHHN)

36
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5.3.3. Pacnpeoenenue camocmoamenbvHoil padomsl cmyoenma

(CPC) no euoam u cemecmpam:

i/ Ne Haumenosanue Buna CPC Obbems| Ce-
yacax | MecTp

Pabora c nuTeparypHbBIMH M WHBIMH HCTOYHH-
KaMH HH(pOpPMAIMK 0 HM3y4yaeMOMYy pasfeny, B

1 | ToM umcne B MHTEPAKTUBHOM (hopMe (TTOAroTOBKa 5 1
MTUCbMEHHBIX JIOMAlllHUX 3a/IlaHWHl — KOHCIIEKTOB
110 TeMaM 3aHSITHI )

2 |IlogroToBka M HanmcaHue pedepara 3 1

3 IToaroToBka K BBICTYIUIEHHIO IO BONPOCAM KOJ- 5 1
JIOKBHyMa
Pabora ¢ 31eKTpOHHEIMI 00pa30BaTEIEHBIMU pe-

4 |cypcamu, pa3MEHmICHHBIMH Ha 00pa30oBaTeIHHOM 5 1
nopraje YHUBEpCUTETA
HTOI'O (Bcero — 18 yacoB) 18

5.4. Pacnpedenenue ayoumopHwix 3aHamuil
U CamMocmosamenvHoll padomosl HO cemecmpam 0 CHyOeHmo8

Hanpaenenusn 04.03.01 Xumus

5.4.1. Temamuueckuii niawn 1ekyuti no cemecmpam

1/ Ne

HanmenoBanue TeM JIEKITUHA

O0BeM

Cemectp
B Yacax

BBeneHue B XMMHI0O OMOTE€HHBIX 3JIEMEHTOB.
XuMu4ecKne dIIeMEHTHI Ouocdeprl. Makpo-,
MHUKpPO- B YIBTPAMHAKPOIIEMEHTHI. broreoxmmu-
YECKUE TPOBUHINU. XHMHUYCCKHE 3JICMCHTHI B
reocepe u duochepe.

Knaccupukanuss XMMHYECKHX 3JIEeMEHTOB.
OOmiasi XxapakTepUCTHKa S-3JIEMEHTOB M UX CO-
enuHenuid. OOIIas XapaKTEepUCTUKA P- AIIEMEH-
TOB M MX coequHeHnd. OO0Ias XxapakTepucTuKa
d->1IeMEHTOB M MX COCAMHEHUIA.
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PacnipocTpaHeHHOCTh XMMHYECKHX 3JI€MEH-
TOB B mpupone. bronornveckas poib dJIEMCH-
TOB B 3aBUCHMOCTH OT IoJjioxkeHust B [lepuosu-
yeckor cucreme anementoB 1. M. Menpeneera.
Tomorpadusi BaKHEWIIMX OMOTCHHBIX AIICMCH-
TOB B OpraHU3Me YeJIoBeKa. buosjorunueckas poiib
XUMHYCCKUX DJICMEHTOB B OPraHU3ME.

s-JaeMeHThl IA rpynnbl. Xumuueckue CBOH-
CTBa, OMOJIOrNYECcKas Poiib U NPUMEHEHHE UX CO-
€JIMHEHUN B MEJIUIIUHE.

s-JaeMenThl ITA rpynnbl. Xumuuecknue cCBOU-
CTBa, OMOJIOTHYEeCKas POJIb M IPUMEHEHUE UX CO-
€IMHEHUH B MEIUIIMHE.

p-2aemenTsl IITA rpynnbl. Xummdaeckue cBOH-
CTBa, OMOJIOTHYECKas POJIb M IPUMEHEHUE UX CO-
€IMHEHUN B MEIUIUHE.

p-2iemenTthbl IVA rpynnbl. XuMH4ecKne CBOM-
CTBa, OMOJIOTNYECKas POJIb U MPUMEHEHNE UX CO-
€IMHEHUN B MEIUIIUHE.

p-Oiementsbl VA rpynnsl (A30T). XUMHUYECKHE
CBOICTBa, OMOJIOTNYECcKasi poJib ¥ MPUMEHEHNE
COEIMHEHUH B MEAMIINHE.

p-duementsl VA rpynnsl (Pochop). Xumuye-
CKHE CBOWCTBA, OMOJOTHYECKasl POJb M IpHUMe-
HEHHE COCMHEHUN B MEIUIHE.

10

p-duementsl VIA rpymnsl (Kuciopon). Xu-
MHYECKHUE CBOMCTBA, OMOJIOTHYECKas POJIb U
MIPUMEHEHHUE COCAMHEHUH B METUIIIHE.

11

p-diaementbl VIA rpynner (Cepa). Xumunde-
CKHE CBOWCTBA, OMOJOTHYECKasl POJb M IpHUMe-
HEHHE COCMHEHUI B MEIUIIUHE.

12

p-daementbl VIIA rpymnel. XuMmMuueckue
CBOICTBa, OMOJNIOTHYECKasl POJIb U MPUMEHEHHE
UX COCIMHEHHH B METUIIHHE.
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13

d-Juementsl IB rpynnbl. XuMuueckue cBOM-
CTBa, OMOJIOrNYEcKasi poJib M MPUMEHEHHE UX CO-
eIMHEHUH B MEANIIIHE

14

d-Jaements! IIB rpynnel. XuMmudeckue cBO-
CTBa, OMOJIOrNYECcKasi poJib M MPUMECHEHHE UX CO-
€IMHEHHH B METUIIMHE

15

d-daements! VIB rpynnel. XuMndeckue cBOH-
CTBa, OMOJIOrNYecKasi poJib U MPUMEHEHHE UX CO-
€IMHEHUH B MEJTUIINHE

16

d-Oaementsl VIIB rpynmbl.  Xumuueckue
CBOMCTBa, OMOJOTHYECKasl POJIb U NPUMEHEHHE
UX COCUHEHUI B MEIUIIHE

17

d-daementsl VIIIB rpynmnbl. Xumuueckne
CBOMCTBa, OMOJOTHYECKasl POJIb U NPUMEHEHHE
UX COCAVHEHUN B MEAMLIMHE

18

IlnaTuHOBBLIE MeTaNJbl. XUMHYCCKHE CBOM-
CTBa, OMOJIOTHYECKAs POJIb U TIPUMEHEHHUE UX CO-
€IMHEHUN B MEIUIINHE

HUTOTI'O (Bcero — 36 4acoB ayIUTOPHBIX 3aHs-
THI)

36

5.4.2. Pacnpeoenenue npakmuueckux (CemMunapckux) 3anamuii

no cemecmpam

Ob6peM
ol B
= HanmeHOoBaHME TeM NPaKTHYECKUX 3aHATHI Cemectp
S ayJIuT.
yacax
Xumudeckne — 3JIEMEHTHI  Omocdeprr.  Yde-
nue B. . Bepnaackoro o 6uocgepe. Pacripoctpa-
| |memmocth (KITapKM) XHMHYECKHUX O3JIEMEHTOB B ) 5

Ipuponae. MaKpo— 1 MHUKPOSJICMCHTEI B CpEIC U B
OpraHu3Me 4CJIOBCKA.
BLICTyHJ'ICHI/IC CTYACHTOB 1O TEMaM pe(bepaTOB
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Knaccudukanus xuMuaeckux snemMeHToB. COOTHO-
IIEHNE XUMHUYIECKOTO COCTaBa >KUBBIX OPTraHU3MOB
U OKpykaromiei cpenpl. OOmast XxapaKTepHCTHKa
S-DJIEMEHTOB W WX coenuHeHui. OO0mas xapakre-
PHCTHKA P- 3JEMEHTOB U MX coequHeHud. O0mas
XapakTepucTuka d-3JIeMEHTOB U UX COCANHEHUH.
3aKOHOMEPHOCTH pacHpe/iesIeHNs] OMOTeHHBIX 3J1e-
MEHTOB TIO $-, p-, d-, f-OToKaM epuoanIecKoif cu-
cremsl /1. 1. Menneneena.

BeicTymienue cTyAeHTOB 1o TeMaM pedeparon

s-OnemMeHTs! A rpynnsl. XuUMHU4ecKkle CBOMCTBA,
O6uonornyeckast pojb ¥ IPUMEHEHNE UX COEANHE-
HUHN B MEIUIIAHE.
s-OnemenTs! 1A rpynmel. XumMuueckrue CBONCTBA,
Ouosornyeckasi pojb U MPUMEHEHHE UX COCIHMHE-
HUHI B MEAULINHE

p-Onementsr IIIA rpynmel. XuMH4YecKue CBOM-
CTBa, OMOJIOTHYCCKAsT POJIb U MPUMEHCHHE UX CO-
CIMHCHUI B MCITUIIMHE

p-DOnements! [VA (Yrepon, KpeMHHUH, CBUHEIT) U
VA rpymn (A3ot, pocdop). Xumuueckue cBoii-
CTBa, OMOJIOTMYECKasi pOJIb U IPUMEHEHHE UX CO-
CIMHEHUH B ME/INIMHE

p-Onements! VIA rpymmsr (Kucnopon, cepa) u
VIIA rpynmnsl (rajgoreHsl). XUMH4eCKHEe CBOH-
CTBa, OMOJIOTMYECKasi pOJIb U IPUMEHEHHE UX CO-
€IMHEHNH B MEINIMHE

d-Onements! IB u 1IB rpynmn. XuMmuueckue cBoii-
CTBa, OMOJIOrHYecKasi poJib U IPUMEHEHUE UX CO-
€IMHEHUH B MEUIIMHE.

BerlcTyruieHue cTy/IeHTOB 10 TeMaM pedeparos.

d-Onementsr VIB (Xpom) n VIIB (Mapranerr)
rpymn. XUMHYECKHEe CBOWCTBA, OWOIOrHuecKas
pOJIb U NPUMEHEHUE UX COCIUHEHUN B MEULIUHE.
BelcTyruienne cTyieHToB 1o TeMaM pedeparon

TOKCHUKOIOrMYECKUE U IKOJIOTHUCCKUC aCTICKThI
JICHCTBUS HEOPTraHWICCKUX BEIIECTB. BRICTyTIIC-
HUE CTYICHTOB IO TeMaM pedepaToB (IIpaKTHIe-
CKOE 3aHSTHE).

UTOI'O (Bcero — 18 yacoB ayqUTOPHBIX 3aHATHH)

18
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5.4.3. Pacnpeoenenue camocmoamensbHoil pabomsl cmyoenma
(CPC) no euoam u cemecmpam

O0BeM Ce
11/ Ne Haunmenosanue Buma CPC B Ya-
cax MECTp

Pabora ¢ nurepaTypHBIMH M WHBIMH HCTOYHHKA-
MH MHGOPMAINHU 10 U3y4aeMOMY pa3Jielly, B TOM
1 | uucne B HTEpaKTUBHOI opme (MOATOTOBKA MUCh-| 16 5
MEHHBIX JOMAIIHUX 3aJaHUH — KOHCIIEKTOB 10 Te-
MaM 3aHsTHH)

2 |IloxmroroBka m Hammcanue pedepara 8 5
3 ITonroroBka Kk BBICTYIUIEHHIO MO BOIpPOCAM KO- 15 5
JIOKBHyMa
Pabota ¢ 21eKTpoOHHBIMU 00pa30BaTENbHBIMH Pe-
4 |cypcamu, pa3MCHICHHBIMH Ha oOOpa3oBareibHOM | 15 5
nopraje YHUBEpCUTETa
HUTOI'O (Bcero — 54 waca) 54

5.5. lIpumepHas TemaTtuka pedgeparoB Mo IMCUUIIIHMHE
«XHuMHA OHOTEHHBbIX 3JIEMEHTOBY

1-ast pyOeskHasi aTTecTANMA:

. Ponb onoB kanusa u HaTpus B OPraHru3Me 4C€JI0OBCKaA.

. buonoruueckas poiab COENUHEHUI MarHus.

. buonornyeckas posb KaJbLiUsl U €70 COETUHEHUH.

. KpyroBopor yrnepona B mpupose.

. A30T 1 ero KpyroBopoT B IIPHUPOJIE.

. Kpyrosopor docdopa B mpupose.

. OxotokcukanThl PecryOnnku CeBepHast OceTnsi-AnaHusl.
. MUKpOAJIEMEHTHI B TIPOTYKTaX MUTAHUS.

0NN N bW

9. )Ku3HEeHHO HEOOXOAUMBIE P- AIIEMEHTHI.

10. J)KuzHeHHO HEOOXOIUMBIE S- JICMEHTHI.

11. DHgeMuyeckue 3a00€BaHUsA, CBSI3aHHBIE C aHOMAJIbHBIM CO-
JiepyKaHHEeM HEKOTOPBIX AJIEMEHTOB B OKpPY’KaIOIIeH cpere.
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12. JlekapcTBEeHHBIE MpemapaTbl HA OCHOBE KOOPAWHAIIMOHHBIX CO-
€AMHEHUIN METAIIJIOB.

13. YKecTkoCTh BOABI, MPEJENbI, BIUSHUE HA JKUBBIC OPraHU3MBI
¥ TIPOTeKaHWE PEeaKIii B BOAHBIX pPacTBOpax. MeToAbl yCTpaHEHHWs
HKECTKOCTH.

14. Ocmoc. Porb ocmMoca B Obnocuctemax.

15. Ilepokcua Bogopoa: ero OMOIOruuecKas i MeIUIIMHCKAS POJTb.

16. CtpoeHne, XUMHUIECKHAE CBOMCTBA M POJIb DIIEMEHTOB-OPTaHO-
TCHOB U MX COCJMHCHUHN B PACTUTEIHHOM K YXKUBOTHOM MUDE.

17. Yrmeposl — 0CHOBa XMMHUH HUBOTO BEIIECTBA.

18. Tokcuueckoe NEHCTBUE CBUHIIA HA JKUBBIE OpraHu3Mbl. llpu-
MEHEHHE B MEANIINHE CBUHEIICOIEPIKAIINX TTPETapaToB

19. Buonoruueckas posib 60pa. AHTUCENTHYECKHE CBOWMCTBA OOp-
HOH KHCJIOTBI U €€ COJIEH.

20. ®u3NKO-XMMHUYECKUE OCHOBBI NMPUMEHEHUS AIOMUHUS U €r0
COEIMHEHUN B MEULIMHE.

21. buonormueckas poyib yriaepoga. XHUMHUYECKHE OCHOBBI
WCTIONIb30BAHNSA HEOPTAaHWYECKUX COCAMHEHUH yIiepona B MEIUIMHE
u papmanuy.

22. CeleH KaKk HEOOXOAMMBIH MUKPOAJIEMEHT.

23. OrpaBnenus, npod3adoneBaHus ¥ PUIUOIOTHUSCKHUE HAPYIIIe-
HUS B OpTaHM3MeE YeJIOBEKa, CBI3aHHBIE C 3arPSA3HEHNEM OKPYKaroIIen
Cpebl.

24, IIpoHNKHOBEHHE TOKCHKAHTOB M3 OKPY)KAIOIICH Cpesl B opra-
HU3M 4YeJIOBEKa.

25. HaxkorieHue 0B U3 OKPYKAIOIIEH Cpelbl B OpraHU3ME YeyIo-
BEKa.

2-as1 pyOeskHAs aTTecTalUs:

1. KpyroBoport cepsl B mpupo/ie.

2. KpyroBopot pTyTH B IpUpPOAE.

3. TOKCHYHOCTh COETUHEHUHN PTYTH.
4. TOKCHYHOCTb COETUHEHUH TaJJIHUSI.
5. buonoruyeckas pojib ceneHa.
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6. buonoruyeckas pojab COEIUHEHUN a30Ta.

7. HuTpathl U HUTPUTHI, UX BIUSHUE HA )KUBBIC OPraHU3MBI.

8. bronorudeckas poib coequHEHUH Gocdopa.

9. buonoruyeckas pojb COEAUHEHUH Hoza.

10. Buosoruueckas poyib coequHeHUN (TOopa.

11. buonmorudeckast pojb COeIMHEHUH XJI0pa.

12. buonorudeckast poJib COSIMHCHHUI CepEhI.

13. buonoruyeckasi posib COCAUHEHUH Keme3a.

14. Buosnoruueckas poJib COSTUHCHHI KOOAIbTa.

15. buonornueckasi poJib COCAMHEHUA METH.

16. buonorudeckast poib COSIUHEHUH ITIHKA.

17. Buonornyeckoe 3HaUEHUE MOJINOACHA.

18. XKusueHHno HeooxonuMeble d- DIIEMEHTHI.

19. IlpumeHeHNE COSAMHECHIH TUIATHHBI B MEIUITHE.

20. Tokcudeckoe AEHUCTBUE COCIUHEHUN MBIIIbsKA Ha KUBBIE Op-
TaHHU3MBEI.

21. buonorudeckast poiib U MPUMEHEHHUE TaJOTCHOB U MX COCIMHE-
HUI B MEQUIIMHE.

22. Ponb KOOpIWHAIMOHHBIX COCTUHEHNN B OMOCHCTEMAX.

23. KoopaWHAIMOHHBIE COETUHEHHS B COCTaBe JIEKAPCTBEHHBIX
MpPeraparoB U BUTAMUHOB.

24. Ocmoc. Poabs ocMoca B OnocrucTeMax.

25. IIpousBomubie (PocPOpPHOI KUCITOTH B )KUBBIX OPTaHU3MaX.

26. XuMHYecKre OCHOBBI TPUMEHEHUS KUCIOPO/a U 030HA, a TaK-
JKE€ COSIMHEHUI KUCIIOpOo/ia B MEUIIMHE U (apMallyH.

27. XuMHUYECKHE OCHOBBI IPUMEHEHUS B MEIUIIMHE U (papmanuu
30JI0TA ¥ €70 COCTMHEHHIA.

28. X¥MH13M TOKCUYECKOIrO IEUCTBUS COETMHEHUN KaJAMUSI U PTYTH.

29. XuMHYECKHE OCHOBBI IPUMEHEHHS COCTUHCHUN PTYTH B ME/IH-
1uHe U (hapmaruu.

30. XuMudecKue OCHOBBI TPUMEHEHUS Kalisl IIepMaHTaHaTa u ero
pacTBopa Kak aHTHUCENTHYECKOTO CPElNCTBAa W B (hapMaleBTHUECKOM
aHaju3e.

31. XuMHu4YecKre OCHOBBI MPUMEHEHHS COCIWHEHUN Xpoma, MO-
nudneHa u Bob(pama B hapmanmn ((hapMarieBTHISCKOM aHAIH3E ).
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32. XuMHYeCKUe OCHOBBI NMPUMCHEHUS COCIUHEHMI KOOajabTa U
HUKEJS B MEAMIIMHE U (hapmanuu.

33. I'emormoOuH W Kene3oconepskanue GEepMEHTHI, XUMHYCCKas
CYIIHOCTb UX JICHCTBUSI.

34. XuMmuueckre OCHOBBI IPUMEHEHHUSI JKele3a U JKeIe30CoIepiKa-
X nmperaparoB B MCAUIUHE U Q)apMaHI/II/I.

6. BBegeHue B XMM1I0 GMIOreHHbIX 3/IeMEHTOB
6.1. Makpo-, MUKPO- U YJILTPAMHKPOIJIeMEHTBHI

WzydeHue BAMSIHHUS Pa3IUYHBIX XUMHUYECKUX DIIEMEHTOB Ha Op-
TraHW3M JKHBOTHBIX M YEJIOBEKA, a TAK)Ke HCCIICAOBAHUE XMMHYECKHX
3JIEMEHTOB KaK ITOCTOSHHBIX COCTABHBIX YacTeH TKaHEeW M OHOJIOTH-
YECKUX JKUJKOCTEH XKMUBBIX OPraHU3MOB HAdajoCh BO BTOPOM ITOJIO-
BuHe XIX Beka. OnHAKO HAa HAyYHYIO OCHOBY IpoOiieMa OHOJIoTHYe-
CKOH pOJIM XMMHUYCCKHUX DJIEMEHTOB ObLIa MOCTABJICHA aKaJIEMHUKOM
B. U. Bepnaackum. N3yuas reoxuMuuecKkue MpeBpallleHus] B 3eMHOM
KOpe, OH YCTaHOBHII, YTO M3MEHEHUS, TPOUCXOISIINE B BEPXHUX CIIO-
SIX 36MHOM KOPBI, OKa3bIBAIOT OIMPE/ICIICHHOE BIUSHUE Ha XUMHUECKUL
COCTaB KUBBIX OPTraHU3MOB U MPOTCKAHUE B HUX OMOJOTUYECKHUX pPe-
aKIWiA, a KUBBIE OPTaHU3MBI B CBOIO OYepelh OOYCIIOBIMBAIOT 3aKO-
HOMEpHbBIE MUTPAIMX XUMHUYECKUX 3JIEMEHTOB B MpHUpoje. B mampHei-
IeM YYCeHHUE O OMOJIOTMYECKON POJIM XUMUYECKUX IEMEHTOB Pa3BUIIA
A.I1. Bunorpanos, B. B. Kosansckuii, M. 5. llIkonsuuk, E. Anaepyn
u np. B 70-e roger XIX Beka B. B. KoBanbckuit onpenenr 6uoreH-
HbIE 3JIEMEHThI KAK XUMHYeCKHEe 3JIEMEHThI, IOCTOSTHHO BXOASIII[HE
B COCTAB OPraHM3MOB U MMeIOLHeE OINpeesieHHOe OMO0JIOrnYecKoe
3HAYeHHe. DTO 3HAYUT, YTO JAHHBIE AIEMEHTHI HEOOXOMUMBI JIUIS TO-
CTPOCHHS U KUIHEACATSIBHOCTH PA3THYHBIX KIETOK M OPTaHU3MOB.
N3 Bcex aneMenToB nepuoanueckoi cucreMsl . 1. MenneneeBa Hau-
0oJiee BXKHYIO POJIb B OCYIIECTBICHUH PA3IHMUHBIX (PU3UOIOTHUECKIX
1 TIATOJIOTHYECKUX mpolieccoB urpatot: 10 meramios — Na, K, Mg, Ca,
Zn, Mn, Fe, Co Mo, Cu; a Takke 6 XUMHYECKHUX 3JIEMEHTOB — Opra-
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HoreHoB — H, C, N, O, P u S, xoTopbIe COCTaBIISIIOT OCHOBY BCEX OMO-
JIOTUYECKH BaXXHBIX MOJICKYT U MaKpOMOJIeKysl. B Hacrosiiee Bpemst
JIOTTYCKAeTCsI, YTO B JKUBBIX OpraHU3Max BCTPEUAIOTCS BCE M3BECTHBIC
XUMHUYECKHE JIEMEHTHI, I03TOMY C COBEpPIICHCTBOBAaHHEM METOIUKU
aHanM3a WHGOpPMAIHMS O HATMYUH B KHUBBIX OPraHM3MaxX XUMHYECKHUX
3JIEMEHTOB OyIyT PacUIUpATHCA. B oTnyMe OT XUMHUYECKHX JIEMEH-
TOB, COCTABJISTFOIIIX OCHOBHYIO MacCy JKHBOTO CYIIECTBa, TaK Ha3bIBa-
embix Makpodnementos (C, O, H, N, P, S, Ca, Na, Mg u T. 11.), MmuHe-
pajbHbIC BEUIECTBA, COACPKAHUE KOTOPHIX B OPraHU3MaxX OYCHb MaJlo
u cocrasimsier 10°-10"2%, moay4min Ha3BaHWE MHKpOAIEMEHTOB. K
nocienHuM otHocaTest Mn, Cu, Zn, Co, Ni, I, F, Mo 1 MHOTHE ApyTHE.
DJeMEeHTHI, COAepIKAIUECsS B OpraHI3Max B OY€Hb HU3KUX KOHIIEHTpa-
musax (menee 10'2%), MHOTIA HA3BIBAIOT YABTPAMHKPOAIEMEHTAMH.
OpHako faHHas Kiaccu(UKalUs HEe YKa3blBaeT HA POJIb U 3HAYCHHE B
OpraHWU3Me TOTO WJIM WHOTO 3JieMeHTa. He3HaunTensHoe comepskaHue
MHUKPOIJIEMEHTOB B COCTaBE OpPraHW3Ma BOBCE HE CBHUJETEIHCTBYET O
TOM, YTO 3TH BEIECTBA SBISIOTCS CIIYYallHBIMH MPUMECSIMHU WIA 3a-
rps3HeHUsIMU. HampoTue, BakHeiias OMOJIOTHYECKas POJib MHOTHX
HanOoJiee W3YUYEHHBIX MHUKPOIJIEMEHTOB CO BPEMEHEM BBISBIISCTCS
Bce mosiHee. MaKkpodAIeMeHTHl MMOIIePKUBAIOT B JKUBBIX OpraHH3Max
OCMOTHYECKOE naBieHue, pH cpeapl, HOHHOE paBHOBECUE, KUCIOTHO-
IEJIOYHOE PaBHOBECHE U T. I. MUKPOAJIEMEHTBI BMECTE ¢ (pepMeHTa-
MH, TOPMOHAMH, BUTAMHHAMHU U JAPYTUMU OMOJOTHICCKH AaKTHBHBIMH
BEIIECTBAMU YYaCTBYIOT B IPOIIECCaX POCTa, pa3MHOKEHHUs, 0OMeHa
HYKJICMHOBBIX KHCIIOT, OCJIKOB, )KUPOB, YIJICBOJOB U T. 1. bruomoruye-
ckre (DYHKIIMA MHKPO3JIEMEHTOB B JKHBOM OpPraHM3ME CBSI3aHBI TJIaB-
HBIM 00pa3oM ¢ TpoleccaMy KOMIUIEKCOOOpa30BaHus, MPOUCXOISIIIH-
MU MEXIy OMOIIOTHYECKUMHU JIUTaHaMH 1 HOHAMH COOTBETCTBYIOIIIX
MeTaiioB. OOpa3oBaHUE METAJUIOOPTaHUYECKUX KOMILIEKCOB HMEET
BaKHOE OMOJIOTHYECKOE 3HAUCHHUE, TTOCKOIBKY OHM MPUHUMAIOT CaMOe
aKTHBHOE y9IaCcTHE B OOMEHHBIX MPOIECCaX, MPOTEKAIOIINX B OPTraHn3-
Me. M3BecTHO, 4TO CITOCOOHOCTh MUKPOAIEMEHTOB K KaTATUTUIECKOMY
JICHCTBUIO MOBBIIIACTCS B MUJUIMOHBI pa3, €CIIU OHU 00pa3yroT OpraHu-
YeCKHe KOMIUIEKChI. MHOTHE BpeHbIC BEMIECTBA, TIOTAIAI0IINe B Opra-
HU3M U3BHE, YIAJSIOTCS U3 OpraHu3Ma ¢ TIOMOIIBIO JINTAHI0B, KOTOPHIE
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CBSI3BIBAIOT UX B KOMILIEKCHI. KpoMe TOT0, KOMIUIEKCHBIC COSIMHEHUS
IIUPOKO MCIOJIB3YIOTCS B KaueCTBE JICKAPCTBEHHBIX IpernaparoB. Jo-
CTaTOYHO MPHUBECTH IJIA IPHUMepa KOMIUICKCHBIE COCAMHCHUS IIIaTH-
upl 1uc- [Pt (NH,) ,CL] n muc- [Pt (NH,) ,Cl,], koTopeie oGnanaror
MIPOTHUBOOIYXO0JIEBOM aKTUBHOCTHI0. MHOTHE JIEKapCTBEHHBIC CPEJICTBA
JICHCTBYIOT B OPraHM3ME KaK XEJaTHPYIOIIHE arcHTHI, T. €. SIBJISIOTCS
TUTaHaaMu (ATHICHIHAMUHTETpayKCycHas kuciaora — I/ TA, nucyms-
¢upam u T. 1.). MccnenoBanue MpoOTEKAOIINX B OPTaHu3Me (PU3U0II0-
TUYECKHX U TATOJOTHYECKUX IMPOIECCOB ¢ Y4acTHEM KOMIUIEKCHBIX
COCIMHEHHH, a TaK)Ke CO3IaHNe Ha OCHOBE KOMILJICKCHBIX COEIUHEHUI
JIEKAapCTBEHHBIX TIPEIapaToB SBILICTCS OMHON W3 BaXKHEHIIHMX 3amad
OmoHeopraHnveckoil xumun. HapyrieHne OamaHca Makpo- ¥ MHUKPO-
AJIEMEHTOB MPUBOAMT K PAa3IUYHBIM U3MEHEHHUSM B COCTOSIHUU Opra-
Hu3Ma. Hampumep, €T OTCTalOT B PU3UUYECKOM PA3BUTHH, €CIIA B X
opraHu3Me HaOII0MaeTCsl HEJOCTATOK KAaKOTO-THOO OJHOTO W3 TaKHX
aneMeHToB, kak K, Mg, Ca, Fe, Zn, Cu, Co, Cr. CHUXeHIUE UMMYHHBIX
CWJI HaOIOaeTCsl MPU HapyleHunu B opranm3me Oananca K, Ca, Cu,
Mn, Co, Se, a cocTosinue 3y0OOB 3aBUCHT OT COJIEP)KAHUS B OPraHU3-
me Ca, Mg, Fe, Zn, Cu, P. [loaToMy B COCTaB MUIIN TOJDKHBI BXOIAHUTH
MUHEpaJIbHbIE BEIIECTBA, 32 CUET KOTOPBIX OPTaHU3M Pealln3yeT CBOIO
MOTPEOHOCTh B XUMUYECKHX AIeMeHTaX. HeocTaTok uin u30bITOK TeX
WM UHBIX XMMHUYECKUX DJICMEHTOB B OPraHU3ME YEJIOBEKa IMO3BOJISIET
Bpady cIelaTh 3aKIIOYCHHUE O TOM, IMPABUILHO JI TTUTACTCS TAIHCHT,
Oe3oracHa Ji cpefia, B KOTOPOH OH JKUBET, XOPOIIO JH (PYHKIIMOHHUPY-
FOT €70 KEIyT0YHO-KHIIIEUHOU TPAKT, TOYKH, [ICYCHb.

6.2. Knaccuduxkanusi XuMu4ecKHuX 3J1eMeHTOB

OCHOBHBIC XapaKTEPUCTUKH DIEMEHTOB (CTPOSHUE DIIEKTPOHHBIX
000JI04€K, CTETIeHb OKUCIICHUS, CTIOCOOHOCTh K KOMITIEKCOO0Opa3oBa-
HUIO U T. JI.) ONPECIISIOTCS MOJOKESHUEM dTHX DJIEMEHTOB B TIEPUOIH-
yeckoit cucteme J. . MenneneeBa. OTH ke XapaKTEpUCTUKH JIEKAT B
OCHOBE (PM3MOJIOTHUSCKOHN U IMaTOIOTHIECKON POJTH 3JIEMEHTOB B OpTra-
HH3ME YCeIOBEKA.

Ucxons 13 coBpeMEHHOM KBaHTOBO-MEXaHUYECKOM HHTEpIpeTa-
MM TepuoaAndeckoil cuctembl anementoB JI. . Menneneena, kiac-
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CHU(HKALIUIO AIEMEHTOB TIPOBOST B COOTBETCTBUH C UX JIEKTPOHHOMN
koH(¢urypanuei. OHa OCHOBaHa Ha CTEIICHHU 3aIlOJHECHUS AIEKTPOHAMHU
pa3IMyYHBIX 3JICKTPOHHBIX opOuTanei (s, p, d, f). Mcxons us storo, Bce
QJIEMEHTHI IeNAT HAa S — , p —, d —, U f— oneMeHThl. Y s — BIeMEeHTOB
MPOMCXOIMT 3allOHEHNE IEKTPOHAMH S-TIOAYPOBHs. B 3aBucumMocTi
OT CTEIICHH 3aMOJHEHHUS S-TIOLyPOBHS Pa3IHYAOT S' SIeMEHTHI (I11eJ104-
HBIC METAJUIbI) M S° AJIEMEHTHI (LIeT0UYHO3eMEeIbHBIC MeTaIbI). B me-
PUOINYECKON CUCTEME S-3JIEMEHTHI pacnooxkeHsbl B [A u IIA rpynmax.
YV p — 2I€MEHTOB POUCXOIUT 3aIIOTHEHHE MIEKTPOHAMHE P-TTOTyPOBHS.
B nepuoaunueckoii cucteme p-aneMeHTsl pacnonoxkensl B I[ITA — VIIIA
rpynmax. ¥ aroMoB S— M P-3JIEMEHTOB BAJICHTHbIE 3JIEKTPOHBI HAXO-
JSITCS HA BHEIIHEM DHEPreTHYECKOM ypoBHE. Y d-dIIEMEHTOB ITPOMC-
XOIUT 3allOJHEHUE deKTpoHaMu d-mogypoBHs. OHU pacroioKeHbl B
IB — VIIIB rpynnax nepuoanyeckoil CUCTEMbI 3JIE€MEHTOB; Y aTOMOB
d-3neMeHTOB BaJICHTHBIE JJIEKTPOHBI Pa3MENICHbI Ha S-TOJYPOBHE
BHEILIHETO U d-TolypOBHE MPEABHEIIHET0 YHEPreTHYeCKUX ypoBHei. K
f-amemMeHTaM OTHOCATCS 3JIEMEHTHI, B aTOMaX KOTOPBIX JIEKTPOHBI 3a-
CTpauBaioT f-1olypOBeHb TPETHETO CHAPYKU IHEPTETUIECKOTO YPOB-
H. B mepuoanyeckoil cuctemMe 21eMeHTOB f-37IeMEHTBI PacloI0KEHbI
BHE OCHOBHOM TaOJMIIBI U COCTABIISIIOT CEMEHCTBA JIAHTAHOUOB U aK-
TUHOWIOB.

6.2.1. Oowan xapaxkmepucmura s-31eMeHmMo8 U UX COCOUHEHUL

s-OneMeHThl pacnonoxensl B IA u IIA rpynmax nepuoandeckoit
cuctemsl 3nemMenToB J[. . MenzaeneeBa (3a UCKIIOYEHUEM TeNHS, KO-
topsiii HaxonuTcs B VIIIA rpynme). Ha BHenIHeM 371eKTpPOHHOM YPOBHE
y HHUX UMeeTCs OMuH (s!-27eMeHThI) WK [1Ba (S>-3JEMEHTHI) DIIEKTPO-
Ha, KOTOPBIE JIETKO OTAAIOT ATOMBI S 3JIEMEHTOB, MIPEBPAILAsICh B OJJHO-
(s'-omemenTnl) u aByx3apsaHbie (s*-dmeMenTh) Honbl. C yBeIMYeHH-
€M 4YHciia BaJEHTHBIX JJIEKTPOHOB Ha HHEPreTUYECKOM YPOBHE JHEp-
TUS MOHM3AIMU aTOMOB YBEJIMUYWBACTCS (IHEPrusl HOHHM3AIUH — DTO
SHEPTHsi, HeoOXoAUMas IJIsl OTPHIBA HAMMEHEE CBSI3aHHOTO AJIEKTPOHA
OT aroma), a CJIe[0oBaTelbHO, BOCCTAHOBUTEIbHBIC CBOWCTBA aTOMOB
yMeHbIIAITCS. [103TOMY $? 3JIEMEHTBI ABISIOTCS O0JIee CabbIMH BOC-
CTaHOBHUTEIISIMH, Ye€M S' BJIeMEHThl. B rpyrine BOCCTaHOBUTEIbHBIC
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CBOIICTBA S-2JIEMEHTOB YBEIMUYMBAIOTCSI CBEPXY BHU3, TAK KaK YBEIHYH-
BACTCS YKCIIO ANIEKTPOHHBIX CJIOEB Y aTOMOB U YMEHBILIACTCS B TOM HKE
HaNpapJICHUU DHEPIUsi MOHM3AUUH. Pajuychl MOHOB B HOATPYIIIax
CBEPXYy BHHU3 YBEIMYHMBAIOTCS, a B MIEPHOJE MPHU Hepexone oT s' — K §?
9NIEMEHTaM YMEHBIIAIOTCS. 3aKOHOMEPHOCTH HM3MEHEHHs paInyCcoB
HWOHOB S-3JIEMCHTOB B I'PYHIIC U MEPUOAC, CTPOCHUEC HUX DJICKTPOHHBIX
000JI04eK BIMSIOT Ha XapaKTep CBA3M MEXIy aHHOHAMHU M KaTHOHAMH
S-2NIEMEHTOB, PACTBOPUMOCTh UX coliell. Tak Kak HOHBI S-3JIEMEHTOB
MMEIOT YCTOMYHBYIO SJICKTPOHHYIO 000JI0YKY THIIA HHEPTHBIX Ta30B, TO
OHH 00J1aJ1aI0T HEOOBIION CIIOCOOHOCTHIO K MOJISIPU3AIUH U CAMU SIB-
JSI0TCsL cabbIMu nossipu3aropamu. [lon mossipusanuell TOHUMAETCst
CMEIICHHE MEKTPOHHOT0 00IaKa aHUOHA MO BIUSHHEM MOJIOKUTEIb-
HOTO 3apsijia KaTHOHA:

KaTHOH O :] MOJIAPU30BaHHBII aHHOH

[Nonsipuzyromas criocOOHOCTh KaTHOHA (T. €. €r0 CIOCOOHOCTH Je-
(hopMHpPOBaTH MEKTPOHHOE 00TAKO AHNOHA) 3aBUCHT OT 3apsija KaTHOHA
1 €ro pa3MepoB U NMPOTOPLHOHAIbHA TUIOTHOCTH 3apsiia Ha KaTHOHE (p):

_ 3apsa0
paouyc

W3 3T0# 3aBHCHUMOCTH BHUIHO: Y€M OOJBIINE 3apsi HOHA U MEHBIIS
€ro paanyc, TeM OOJBIIUH MOIAPU3YIoNi d((EeKT OKa3hIBaeT NOH U
TEM MEHBbIIIE OH CaM CIIOCO0eH K MOoJspr3anuu. J{j1s KaTHOHOB TIeI04-
HBIX METAJIIOB 3HAUEHUS P NIPUBECHBI B TaduIe 6.1.

Tabnuya 6.1
MMoasipu3syroniasi ciocOOHOCTh KATHOHOB
Hon 3apsin Panuyc, um [InotHOCTS 3apsina
Li* +1 0,060 16,7
Na* +1 0,095 10,5
K* +1 0,133 7,5
Rb* +1 0,148 6,8
Cs* +1 0,169 5,9
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Kak BuaHo, mossipusyomias criocoOOHOCTh KaTHOHOB MPHU TIEPEX0-
ne ot Li* k Cs* ymenbmiaercs. BenencrBue BbICOKOW MOJSIPU3YIOLIEH
criocoOHOcTH KatuoHa Li" coenquHenust tntus 001a1aroT HauMEHee Bbl-
PaKEeHHBIM MOHHBIM XapaKTEPOM MO CPAaBHEHHUIO C OJHOTHUITHBIMH CO-
eIMHEHUSIMH APYTHX MIETOUHBIX MeTaioB. [Ipu Bo3pacTanuu nmonsipu-
3YIOIIUX CBOMCTB KaTHOHOB BO3PACTaET MPOYHOCThH CBS3U C AaHHOHOM
¥ CHIKAETCS PAcTBOPHMOCTH coeauHeHuid. KarnoHsl s'-aieMeHTOB
MMEIOT B CBOEM Ie€proJic HauMeHbIINH 3apsia (+1) 1 HanbonpIni pa-
JIUYC, TIOOTOMY OHHM HE MOJSPU3YIOTCS caMH W 00JIafaloT Majiol Mo-
JSIPU3YIOUIe CIIOCOOHOCTBIO. BONBIIMHCTBO MX cojell pacTBOPUMO
B BOJIC BCJICICTBHE BBICOKOM TOJSIPHOCTH CBSI3H, ONM3KOW K MOHHOM,
ocalku 00pa3yroTCsl TOJIBKO € OOJIBIIMMHU, JIETKO MOJISIPU3YIOLIMMUCS
annoHamu. [Ipu mepexoze K KaTHOHaM s* JIIEMEHTOB IMOJSIPHU3YIOLIHE
CBOMCTBa yCWJINBAIOTCS, TaK KaK yBeIUYUBaeTcs 3apsn (+2) U yMeHb-
HIaeTCsl PaguyCc HOHA. DTO MPUBOIAUT K YBEJINYEHHUIO IPOUYHOCTH CBS-
31 (CBSI3b NPUONIMKAETCS K KOBAJIEGHTHOH), a PacTBOPUMOCThH COJel
yMeHblIaeTcs. KaTnoHsl s? 211eMeHTOB 00pa3yloT TPyAHOPACTBOPHMBIE
0CaJIKi XpOMaToB, KapOOHATOB, CYIb(ATOB, OKCATATOB U T. /1., KOTOPbIE
MMEIOT aHAJIMTUYECKOE 3HAYEHUE U UCIONb3YIOTCS AT Pa3iesieHus U
OOHapyKeHHsI OTICNbHBIX KAaTHOHOB S’-3JIEMEHTOB. B BOIE KaTHOHBI
$-3JIEMEHTOB TUPAaTUPOBaHbI ¥ 00pa3yroT akakomiuiekchl ( [Ca (H,0)
o] **) 3a cdeT HIeKTPOCTATUIECKOTO NPUTKEHHS IUTOJIBHBIX MOJIEKYIT
BOJbI. [I0CKONIBKY 351€KTpOHHAsI 000I0UKA MOHOB S-3JIEMEHTOB MMEET
YCTOWYMBYIO KOH(PUI'YpALUI0 MHEPTHOTO Ta3a U JIMTaHAbl (MOJIEKYJIbI
BO/JIbI) MaJIO BIIUAIOT HA COCTOSTHUE 3JIEKTPOHOB, BCE OHU B BOJHBIX pac-
TBOpax OECI[BETHHI.

3aBUCUMOCTE PHTAIBIINI THIPATAIINA KATHOHOB S-3JIEMEHTOB [A 1
IIA rpynm oT ux pa3MepoB MOKa3bIBAET, UTO C YBEIUUCHUEM 3apsiaa HO-
HOB PHEPIUs MX I'MJpaTalii BO3PACTaET, a C POCTOM pa3MepOB HOHOB
nanaet. IoHbI s-371eMEHTOB B BOJJHBIX PACTBOPaX MOTYT 00pa30BbIBATh
KOMIUJICKCHBIE COCJUHEHHUs] C OPraHM4YeCKMMH M HEOPraHHYECKUMU
Juranjamu, Hamnpumep ¢ 8-oxcuxumuomunoM (LiOx, MgOx,, BaOx,),
¢ ammuarkom [Mg (NH,) ,] Cl,. Ho ycTOHYHMBOCTL 3THX KOMIUIEKCOB
MaJla, Tak Kak S-3JIEMEHTBl 00pa3yloT C JUraHIaMH CBsi3b, TPUOIH-
KAIOIIYIOCS K MOHHOW. HanmeHbliasg yCTOWYHMBOCTH KOMILJIEKCHBIX
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COCAMHEHHH HAOMIONAeTCsl Y MOHOB C OONBIIUM PaANyCOM M MajbIM
3apsioM (s'ameMenThI). Y KaTHOHOB S’3JIEMEHTOB C TIOBBIIIIEHHEM 3a-
psifa v yMEHbILIECHUEM PaJryca yCTOHYNBOCTh KOMIUIEKCOB yBEJIUUNBA-
eTcs. M3MeHeHue paguyca HOHA OKa3biBaeT OOJBIIOE BIMSIHUAE HA €ro
OCHOBHBIE CBOWCTBA. | MAPOKCHIBI KaTHOHOB S-3JIEMEHTOB 00J7a/1aioT
BBIPDAKEHHBIMM OCHOBHBIMH cBoMcTBaMu (kpome Be (OH) ), uto 00b-
SICHAETCSl HEITPOYHOCThI0 HOHHOM cBsA3u O — OH. [ToaToMy s-3nmeMeHTh!
Y Ha3bIBAIOT MIEIOYHBIMU U IEIOYHO3EMENbHBIMU MeTau1aMu. OCHOB-
HbIC CBOMCTBAa T'MIPOKCHIOB YCHWJIMBAIOTCA C YBEIWYCHHUEM paauyca
MOHA, TaK KaK [PU 3TOM 0CJIa0eBaeT B3aMMHOE MTPUTSDKEHHE HOHOB Me-
TaJula ¥ THAPOKCH/IA, YTO OOJIErdaeT MpoIecc HOHU3AINH COSTUHEHNS.
[TosTOoMy B moarpymnie 0CHOBHOCTb THAPOKCHIOB S-3JIEMEHTOB BO3pac-
TaeT cBepxXy BHM3 (Hanmpumep, ot LiOH k CsOH), a B mepuoae ona Bo3-
pacraet npu mepexoje ot s*- K s' -ajementy. Tak, BO BTOPOM TepHOIe
LiOH — cunbnoe ocHoBanue, Be (OH) , amdorep; B TpeTbeM nepuosie
NaOH — cunbnoe ocHoBanue; Mg (OH) , — ocHOBaHME CpeiHElH CHIIBI;
B yetBepToM nepuone KOH — cunbroe ocnosanue, Ca (OH) , — cuib-
HOE OCHOBAHUE C MCHEE BHIPAKCHHBIMU OCHOBHBIMHU CBOIMCTBAMHM, YeM
y KOH. PacTBOprMOCTb THAPOKCHUIOB S-3JIEMEHTOB CBsI3aHa TaKXke C
r“3MeHeHneM pazaunyca nona. C yBeanueHHEeM MOISIPU3YIOIel crocoo-
HOCTH MOHA yBEJIMUYUBAETCS] MPOYHOCTD CBSI3M KaTHOHA C THAPOKCHJ-
HMOHOM M YMEHBILIAETCS paCTBOPUMOCTh OCHOBaHUs. [loaTOMY ruipok-
CHJl KaTHOHA s? JIeMEeHTa 00J1a/laeT MEHbIIICH PaCTBOPUMOCTBIO, YeM
THAPOKCHU]] KaTHOHA §' -3JIeMeHTa TOro ke neproza. Coiu s-371eMEeHTOB
MOABEPTAIOTCS THAPOJIM3Y B TOM ClIydae, KorJa Colb 00pa30BaHa CUIIb-
HBIM OCHOBaHHEM (IIEJIOYHBIE W IIEJIOYHO-3eMEJIbHBIE METaJUIbl) U
cimaboii kuciotoit. [Ipu pacTBopeHNN Takol CONM B BOJIE KATHOHBI TTOJT-
BEPraloTCsl CUJIBHOW THApATallMd M COJIb MOJIHOCTBIO JUCCOLUHPYET.
OO0pa3oBaBIIMeCs aHUOHBI CJIA00H KUCIIOTHI, SBJISISICH CUIIBHBIM OCHO-
BaHHEM, IPOTOHUPYIOTCS MOJICKYJIaMH BOJIbI, 00pasyst ci1abyto KUCIIOTY
u ruapokcua-uonsl: A~ + HOH 2 HA + OH PactBopsl Takux coneit
HMMEIOT IIEJIOYHYIO PEaKIHIo Cpepbl. | iIponn3 B JaHHOM ciiydae UAeT
o aHWOHY. Tak, r’MIPOJIN3 CONM KapOOHaTa HATPHUsI MOXKET ObITh BBI-
pakeH ypaBHEHHUSIMH B MOJIEKYJISIPHOH ¥ HOHHOU (opMme.
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[lepBast cTymnens:

Na,CO, + HOH 2 NaHCO,+ NaOH

CO,?+HOH 2 HCO, + OH"

Bropas cTynens:

NaHCO, + HOH 2 H,CO, + NaOH

HCO, + HOH 2 H,CO,+ OH"~

OpnHako B OOBIUHBIX YCIOBHUSX THAPOJIN3 MPAKTUYECKH OIPaHUUH-
BAETCs MEPBOM CTYNEHBIO. DTO 00BACHAETCA TeM, 4T0 HoHbl HCO,
JUCCOLMUPYIOT TOpasno Tpyauee, yem mosekynsl H ,CO,. Jlumb npu
CHJIBHOM pa30aBlieHUH W HAarpeBaHUU CIIEAYeT yYWUTHIBaTh THAPOIIH3
oOpa3oBaBuieiics kuciaoi conu. C yMEHBLIEHHEM CHIIBI OCHOBAHUS
S-2JIeMEHTa YBEJIMYMBAETCs CHOCOOHOCTh KAaTHMOHA BCTYINaTh B IIPO-
TOJUTUYECKOE B3aUMOAEHCTBHE C MOJIEKylaMu Boabl. [loaTomy conn
MarHus CrioCOOHBI TUAPOIU30BATHCS M0 KATHOHY ¢ 00pa30BaHUEM OC-
HOBHOM COJIH, €CITH COJTb 00pa30oBaHa AHMOHOM CHJIBHOM KHCJIOTHI.

IlepBast cTymnens:

MgCl, + HOH 2 MgOHCI + HC1 Mg** + HOH 2 MgOH" + H*

Bropas ctyneHns:

MgOHCI + HOH 2 Mg (OH) , + HC1

MgOH+ +HOH & Mg (OH) , + H"

['maponus mpoTekaeT MaBHBIM 00pa3oM IO TEPBOM CTYyNEHH.
PactBopel Takux cosied MMEKT KHUCIYX peakuuio cpeibl. HOoHbI
S-DJIEMEHTOB YCTOWYMBBI K NEHCTBHIO OKHCIMTEIECH W BOCCTAaHOBHTE-
JIeH, OKMCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIINH AJI1 HUX HE Xapak-
TepHbl. [lo BenmunHe pagnyca ¥ MHOIMM XHMHYECKHM CBOHCTBaM K
KaTMOHaM S'5]IEMEHTOB Onu3ku amMMoHui-nonsl NH,*, mosTtomy ux
AQHAJINTUYECKUE CBOMCTBA pacCMAaTpUBAIOT COBMECTHO CO CBOMCTBaMHU
KaTHOHOB s'-21eMeHTOB. BoHbIe pacTBOpPBI aMMHaka UMEIOT IIEeJI0U-
HYIO0 pEaKLUIo CPebl, TaK KaK aMMHUAaK YaCTUYHO BCTYIAeT B PEAKIUI0
MIPOTOJIN3A C MOJIEKYJIaMH BOJIbI, 00pa3ysl CONPsKEHHYIO Tapy KHCIOoTa
— OCHOBaHHE:

NH, + HOH 2 NH,-H,0 2 NH,' + OH"
COIpsPKECHHAs COIIPSIPKEHHOC
KHcJjoTa OCHOBaHHE
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[IpucoenuHeHue MPOTOHA K MOJEKYJIE aMMHUAKa IMPOUCXOIUT 3a
CUET HEMOJEJICHHON Maphl MIEKTPOHOB aToMa a30Ta, 00001aeMoil mo
THUITY JJOHOPHO- aKIENITOPHOTO B3auMoziecTBHsl. CoNyu aMMOHUSI TIOJT-
BEPraroTCs TUAPONIU3Y 110 KATHOHY, 00pa3ys FUIpaTUPOBAHHBIA POTOH
(OKCOHHMII-UOH) U aMMHUAK, BCIIEACTBUE YETO UX PACTBOPHI HMEIOT KHC-
JIYIO PEaKLUIO CPE/IbL:

NH,"+ HOH € NH, + H,O" nin NH," + HOH & NH,OH + H"

6.2.2. Oowas xapakmepucmura p-3j1emMeHmos U ux cooeHueHul

K p-anemenram otHOCcATcs anemenTsl [ITA — VIIIA rpynmn nepuoan-
yeckor cuctembl JI. 1. MenneneeBa. Eciu ruipokCujibl S-371€MEHTOB
00JTa]af0T OCHOBHBIMH CBOWCTBAMH, TO JIJISl THIIPOKCHIOB P-3IIEMEHTOB
XapakTepHbl aM(oTepHbIe CBOMCTBA. B Tpymmax ¢ yBelIMYeHUEM aTOM-
HOTO HOMEpa 3JeMeHTa (C BO3pacTaHHEeM METAIJIMYEeCKHX CBOWCTB
JJIEMEHTOB) OCHOBHAsI (DYHKIIMSI OKCHJIOB U THAPOKCHIIOB BO3PACTAET;
€CJIM OJIH U TOT K€ 3JIEMEHT 00pa3yeT HECKOJIIBKO Pa3IMYHBIX IO CO-
CTaBy THJIPOKCHJIOB, TO OCHOBHBIC CBOWMCTBA BBIPAXKEHBI O0JIee CHITBHO
y THIPOKCH/IA, B KOTOPOM CTENEHb OKMCIICHHUS dJIeMEHTa HIDKE; HAIIPH-
mep, Pb (OH) , — Gonee cunbHoe ocnoBanue no cpasuenuio ¢ Pb (OH)
,> IPH OTOM TIOCIIEHUH TPOABIAET aM(POTEPHBIE CBOKCTBA.

Pb (OH) , + H,SO, 2 PbSO,+2H,0

Pb (OH) , +2KOH 2 K, [Pb (OH) ,]

p-OnemenTsl (kpome Al) 00pa3yroT KaTHOHBI Pa3TUYHBIX CTEIIe-
HEW OKUCICHUS. ATIOMUHUNA BO BCEX CBOMX YCTOMUMBBIX COCIUHEHUSIX
MPOSBIIAET CTETICHb OKUCICHUS, paBHYIO +3. 71 CypbMbI U BUCMYTA,
HamnprMep, BOZMOXKHBIE CTETIeHH OKUCIICHUsS paBHBI +5, +3; 11 010Ba
u cBUHIA +2 1 +4. B rpy1iie ¢ Bo3pacTaHUEM aTOMHOTO HOMepa yCTOMN-
YUBOCTh COSAMHEHUH B MAKCUMAaJIbHOW CTENIEHN OKUCIEHHUS P-MeTalia
YMEHBIIIACTCS, HAapuMmep, Jutst Bi Hanbosee XxapakTepHa CTENCHb OKHC-
nenus +3. KaTHOHBI p-327I€MEHTOB OO0JIAAlOT CHIIBHBIM MOJISIPU3YIO-
ITAM JIEHCTBUEM BCIIEICTBHE YBEITUUCHUS 3apsijia apa U yMEHBIICHUS
paaunyca. Beicokoe momnsipusytorniee IeiCTBHEe KaTHOHOB P-JIEMEHTOB
00yCIIOBIIMBAaET 00pa30BaHHE MHOTUX COCAMHEHHH C KOBaJCHTHBIMH
CBSI3SIMH, 00JIaJaroluX Majlol PacTBOPHUMOCTBIO B Bojie (CYab(HIHI,
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docdatsl, rugpoxrcuap! U ap.). X conu ¢ CUIBHBIMHA KUCIOTaMH XOPO-
10 PaCTBOPHUMBI B BOJIE, 32 MCKITIOUCHHEM CyNb(ara U XJIOpHIa CBHH-
na. Katuons! p-aneMeHTOB OECLBETHBI, OHAKO BCJIEICTBHE BBICOKOI
HOJISIPU3YIOIIEH CIIOCOOHOCTH MOTYT 00pa30BBIBaTh OKPAILCHHBIE CO-
€IMHEHHUS C PSIIOM OeCLBETHBIX aHHOHOB (Cyab(uasl, Hoauabl). Comu
P-2JIEMEHTOB 00JIaIat0T BBICOKOH CITOCOOHOCTHIO K PEAKIIUU TUAPOIIH-
3a o KaTuoHy. CTeneHb TUAPOIN3a COJICH MOBBILIIAETCS C HOHMKEHH-
€M CTENEeHU OKHCIICHUS 3JIeMEHTOB. KaTHOHBI P-3/IEMEHTOB CKJIOHHBI
K 00pa30BaHMI0 KOMIUIEKCHBIX COCMHEHHI BCIIEACTBUE HATMUMUS CBO-
OOIHBIX p-OpOHTalell U BBHICOKMX MOISIPU3YIOMINX cBoicTB. OHM 00-
PasyloT KOMIUIEKCHbIE COEAMHEHMS KaK ¢ HEOpPraHW4eCKUMH (Homun-,
OpoMuJ-, XJIOPUA- UOHBI), TAK U C OpraHMYecKUMHU Jurangamu. Oona-
Jlasi IepeMEHHON BaJIEHTHOCTBIO, P-3JIEMEHTSHI JIETKO BCTYIMAIOT B PEaK-
[IUH OKHCJICHUS-BOCCTAHOBIICHHUS. B cHIly aMQOTEpHOCTH THIPOKCHIBI
P-2JIEMEHTOB I1E€PEXOAST B AaHMOHBI KUCIIOPOAHBIX KUCIIOT B MIEJIOYHON
cpezne. B Buie KaTHOHOB OHU CYILIECTBYIOT B OCHOBHOM B KHCIION Cpe-
e, TIOATOMY OOHapY>KEHHE KaTHOHOB P-3JIEMEHTOB CJIEAYET MPOBOAUTH
B KMCJION MJIM HEHTpabHOM cpefie. Bricokoii crtocoOHOCTBIO K 00pa3o-
BaHHMIO aHHOHOB OOJNANAIOT P-3JIEMEHTHI, PACIIONOKEHHBIE B BEPXHEM
npaBoMm yrry Tabmumbl J[. . MenneneeBa. [lockombKy p-3reMeHTHI
MUMEIOT NIEPEMEHHYIO CTETIeHb OKHCIICHUS, OHH CIIOCOOHBI K 00pa3oBa-
HUIO Pa3IMYHBIX KUCIIOT, IPUYEM CHJIa KHCIIOT BO3pAacTaeT C yBeIude-
HHUEM CTETIEH! OKUCIICHHS JIEMEHTa. BolbIIMHCTBO p-311eMEeHTOB 00pa-
3yet kucaopoanbie kucnotel (H,SO,, HNO, u 1p.), ¥ TOJIBKO 31€MEHTBI
VIA u VIIA rpynn MoryT oO0pa3oBbIBaTh O€CKUCIOPOAHBIE KUCIIOTHI,
MPECTABIISIONINE COOOH pacTBOPBI UX coeauHeHuii ¢ Bogopoxom (HF,
HBr, HCI, H,S u ap.). ITo 0OKMCIHTENEHO-BOCCTAHOBUTEIBHBIM CBOM-
CTBaM AaHUOHBI JENAT HA aHUOHBI- OKHCIHUTENH, B KOTOPBIX AJIEMEHT
MMEET BBICIIYIO CTeneHb okucnenus (NO, ), aHHOHBI-BOCCTaHOBUTENH
¢ Husmie crenenpio okucienus (Cl - Br —, S?7) u HeHTpaibHbIC aHH-
OHBI, HE TPOSBIIAIOLINE HU OKUCIUTENIbHBIX, HI BOCCTAHOBUTEIBHBIX
coiicTs (CO,>, PO,*, SO,*). CepHas KucnoTa B KOHIIEHTPHPOBAHHOM
BUJIE MOXKET MPOSIBIATH CBOMCTBa OKHCIUTENs. OKUCIUTENBbHO- BOC-
CTaHOBHUTENbHBIE CBOMCTBA HEKOTOPBIX aHHOHOB (SO,>, NO, ") 3aBucsT
OT YCJIOBHH IPOBENECHUS PEAKLUH U MOTYT MEHATHCSL.
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6.2.3. Oowan xapakmepucmuxa d-anemenmos u ux coeOuHeHuil

B nepuonnueckoit cucreme uiemeHroB [I. . Menneneesa B Ha-
crosiiee BpeMst HacuuThiBaeTcst 40 d-371eMEHTOB: B U€TBEPTOM, TISITOM,
IIECTOM M CEILMOM TTeprofax Haxomutcs o 10 d-amemenTos. Pacrio-
JararoTCs OHU MEXAY S- U P-3JeMEHTaMHu. XapaKTepHOUW 0COOEHHO-
CThIO d-3JIEMEHTOB SIBJIICTCS TO, YTO B UX aTOMax 3aIlOJIHSOTCS OpOu-
TaJIi HE BHEITHETO ¢JI0s (KaK Y S- ¥ P-DJIEMEHTOR), a TIPEIBHEIITHETO. Y
d-311eMeHTOB BaJICHTHBIMU SIBISTFOTCS SHEPTETUYECKU ONM3KHUE JIEBSATH
opOuTtaseil: onHa ns-opourTaib, Tpu np-opoutanu u ATk (n — 1) d- op-
ouraneii. Ha BHeliHeM ypoBHE aTOMbI d-3JIEMEHTOB UMEIOT, KaK IPaBU-
J10, 0 J1Ba dnekTpoHa s2. Omguako y messatu d-snmemenrtos (Nb, Rh, Cr,
Mo, Ru, Pt, Cu, Ag u Au) B pe3yibTare «IpoBaja» OIHOTO 3JIEKTPO-
Ha Ha BHEIIHEM YPOBHE OCTAETCs M0 OJHOMY 3JIeKTpOHy s'. B atome
MaJiiaus UMEET MECTO «IBOMHON MPOBAJDY, COOTBETCTBEHHO BHELTHUMN
YPOBEHB €T0 HE COACPIKUT DIICKTPOHOB.

[TomoGHOE CTpOCHHE ATEKTPOHHBIX 000JI0UEK aTOMOB d-2JIEMEHTOB
orpenessieT psj ux oomux cBorcTB. Bee d-anemenTsr — Metamisl. Ho
METaJTHYEeCKUE CBOMCTBA y HUX BBIPAKEHBI CJIa0ee, YeM y S-2JIEMEHTOB.
B xaxxmom 60mbiiom nepuone d-3memMeHTsI 00pasyioT cemerictsa u3 10
d-anemeHTOB, cocTosIue 13 AByX nmoacemeicts (s> d'—s*d’us?d®—s?d'?).
Bce d-anementsl, 3a uckirouenuem Zn, Cd, Sc, Y, Ag, nposBISIOT Te-
PEMEHHYIO CTeNeHb okucieHus. [Toutu 11 Bcex d-351ieMeHTOB, B 4acT-
HOCTH, BO3MOKHA CTEIIEHb OKUCIeHUs +2 u +3. C XUMHYECKOH TOYKHU
3peHus s d-371eMEeHTOB XapaKTEepPHBI TPH OCHOBHBIE YEPTHI: CKIIOH-
HOCTh K TIPOSIBICHUIO OKHCIUTEIHHO-BOCCTAHOBUTEILHBIX CBOWCTB;
KHCJIOTHO-OCHOBHBIE CBOHCTBa U aM(OTEPHOCTh; BBICOKAasi CIOCO0-
HOCTb K KOMIUIEKCOOOPa30BaHUIO.

OKHCJINTEIbHO-BOCCTAHOBHTEILHbIE CBOMCTBA

Bce d-anemenTsl, Kak 1 Bce METaIbl, — BOCCTaHOBHTENH. VX BOC-
CTaHOBHTEJIbHASI CIIOCOOHOCTh ONPEAENISIETCSl KaK CTPOCHUEM JJICK-
TPOHHBIX KOHPUTYpaLUil, TaK U pa3MEpaMy HOHOB.

[lockonbKky cTaHAapTHBIE JJIEKTPOAHBIE MOTEHIMAIBl  BCEX
d-a;meMeHTOB, UMEIOT OTpULATeNbHbIE 3HAYEeHUS (KpoMe Menu), OHU
JOJKHBI PACTBOPATHCS B | H. pacTBOpax KUCIJIOT C BBIIEJIEHUEM BOJO-
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pona. MeTasibl, UMEIOIINE OTPULIATEIbHBIC TOTECHIIUATbI, OKUCIISIOTCS
Ha BO3IyX€; METAJIJIbI, IMEIOITUE TTOJIOKUTEIbHBIC MTOTECHITHABI, OKHC-
JISIOTCS TOPa3/0 MEUICHHEe WU MPAKTHYECKH BOBCE HE OKHUCISIOTCS
(Pt, Au). CoenuHeHHS d-371EMEHTOB B CBOCH BBICITICH CTEITCHN OKHUCIIC-
HUs 00J1a1al0T CUJIBHBIMU OKUCIIUTEIBHBIME CBoOMicTBaMu. Hampumep,
coenunenust xpoma (VI) — CHIbHBIC OKHUCITHTENN U B OKUCIUTEIHHO-
BOCCTAaHOBUTENIBHBIX MPOIECCaX IMEPEeXOnaT B TMPOWU3BOAHBIE XpoMma
(IIT) B kMCTION ¥ MIEIOYHOM Cpeax:

Cr,0.> +14H" + 68 2 2Cr’" + 7H,0

CrO,>+4H,0+3¢& & Cr(OH) , + 50H"

Hawnbonbmas okucnuTensHas akTHBHOCTE coemnHeHnit xpoma (VI)
HaOJTIOaeTCsl B KHCIION Cpefie.

Xpomar-uonbl CrO,* crnocoOHbl NEPEeXOAUTh B IMXPOMAT-HOHBI
Cr,0.* n HaobopoT:

2CrO> #2H" 2 HO +Cr,0.>"

Cr,0.> +20H 2 H,0 +2CrO*"

B xpomarax u guxpomarax CTENeHb OKHCICHUS XpoMa paBHa +6,
HO Juxpomar-uonbl Cr,0.* CyIIeCTBYIOT B KHCIIOH cpejie, a Xpomar-
non CrO,> B 1EN0YHO.

CHUITBHBIMU OKUCIIUTEIIEHBIMEA CBOHCTBAMH O0JIA/Ial0T U COJIM Map-
rannoBoi kuciorel HMnO,, nazeiBaemble nepmanranaramu. Hanbonee
IIMPOKO MpUMeHseTcs nepmanranar kamus KMnO,. B 3aBucumoctu
ot pH cpensl BoccTaHOBIEHNE TIEpMaHTaHATOB MOYKET TIPOTEKATh ¢ 00-
pa3oBaHWEM pPa3IMYHBIX KOHEYHBIX MPOIYKTOB. B Kucioit cpene Boc-
CTAHOBJICHHE MPOUCXOIUT A0 MOHA ABYXBAJICHTHOI'O MapraHiia, B Heil-
TPaJIbHOM — KOHEYHBIM MPOIYKTOM SIBIISIETCSI OOBIYHO THIPATHPOBAH-
HBIA okcua Mapranua MnO,, a B CUJIBHOIIETIOUHON Ccpejie 00pasyeTcs
HENPOYHBIA MaHTaHAT-UOH:

2KMnO, + 5Na,SO, + 3H,SO, =2MnSO, + 5Na, SO, + K,SO, + 3H,0
2KMnO, + 3Na SO, + H,0 = 2MnO, + 3Na,SO, + 2KOH
2KMnO, + Na SO, + 2KOH = 2K MnO, + Na, SO, + H,0

OKuCIUTETHHBIC CBOMCTBA PACTBOPOB IEpMaHTaHAaTa Kajusl TpHU-
MEHSIOT JIJIsl KOJMYECTBEHHOTO OMpEeNIeHUs] BOCCTAaHOBUTEINEH — CO-
neit xenesa (II), mepokcuga Bomopona, Cynb(QUTOB, HUTPUTOB, IIIaBeJIe-
BOW KUCJOTHI, XJIOPUAOB, HOAUIOB U JAp.
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Kuc/10THO-0CHOBHBIE CBOMCTBA

B xumuueckux peakmusax ¢ ygactuem d-aneMeHTOB oOpa3oBaHHe
CBsI3M OOYCIIOBJIEHO KakK S-3JIEKTPOHAMH, TaK W BCEMU WM YacThIO
d-anexTponoB. [Ipy 3TOM BO3HUKAIOT COCAMHEHUS C Pa3IMYHBIMU Ba-
JeHTHBIMU  cocTosiusiMu  d-snementoB. Hampuwmep, TiCl, TiCl, n
TiCl,. To e camoe Kacaercs W I'MIPOKCHIIOB METAILIOB, KOTOPHIX Yy
KaXI0ro d-37IeMeHTa MOKET CYIIEeCTBOBATH 110 HECKOJIBKY B 3aBHCH-
MOCTH OT CTENeHU OKucIeHnsl. CTereHb OKUCIICHUS PE3KO CKa3bIBaeT-
Csl Ha KHCJIOTHO-OCHOBHBIX CBOMCTBAaX T'MIPOKCHUAOB. [ MAapOKcuabl, B
KOTOPBIX d-3JIeMEHT HaXOIUTCS B HU3KOW CTENEHU OKHCIICHHSI, O0bIY-
HO TIPOSIBIIIOT OCHOBHBIE CBOMCTBA, a €ClM d-3JIEMEHT HaXOIHUTCS B
BBICILICH CTETICHU OKUCIICHUS, TO TUAPOKCHIBI 00JIAIaI0T KUCIOTHBIMU
cBoiicTBaMu. [paHuia MEXay TEMH W JPYTHMH Yalle BCEro COOTBET-
CTBYET CTEINEHSM OKHCICeHHUS +3 U +4 u cMemiaeTcst K 0ojiee HU3KUM
CTEIEHSM OKHCIIEHHS C POCTOM aTOMHOTO HOMepa. [ mapoKkcumpl, oTBe-
YaIOIINE STHM CTETICHSIM OKHCIICHHUS, 4acTo aM(pOoTepHbL. PacTBopeHne
aM(OTEePHBIX THIPOKCHIOB B PACTBOPAX IIEIOUYEH MpoTeKaeT ¢ 0opazo-
BaHHEM KOMILJICKCHBIX COCTHHECHUIA:

ZnSO, +2NaOH = Zn (OH) , + Na SO,

Zn (OH) , + 2NaOH = Na, [Zn (OH) ,]

CrCl, + 3NaOH = Cr (OH) , + 3NaCl

Cr (OH) , +3NaOH = Na, [Cr (OH) ]

Peaknun 00pa3oBaHMs KOMILIEKCHBIX COCIUHEHUI BBIIICTIPUBE-
JIEHHBIX YPAaBHEHUH MOJKHO BBIPA3HUTh CICAYIONIMM YPpaBHEHUEM:

ZnSO, +4NaOH = Na, [Zn (OH) ,] + Na,SO,

CrCl, + 6NaOH = Na, [Cr (OH) ,] + 3NaCl

CnocoOHOCTBH K KOMILTEKCO00PA30BAHHIO.

Bce d-smemenThl — akTHBHBIE KOMIUIEKcooOpasoBarenu. Mak-
CUMYM CIIOCOOHOCTH K KOMIUIEKCOOOPA30BaHUIO MPUXOAMTCS Ha Te
d-anemenTsl, KoTopsie pacnioioxkensl B VIIIB rpynme (Fe, Co, Ni, Pt u
ap.). K anm npumsikarot anemenTts! VIB u VIIB rpymm. D10 anmeMeHTs
C He3arnoJHeHHbIMU d-ogypoBHsAMH. [Ipu mepexone Baoab OONBLIOro
MepruoAa OTYETIIMBO HAOIOJAeTCsl BO3pACTaHUE CIIOCOOHOCTH K KOM-
IJIEKCO00Pa30BaHUIO B 000MX HAPABICHUAX K HEHTPY MEepHoaa. XOTs
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JJIEMEHTBI MaJIBIX MEPHOMOB (S- M P- JEMEHThI) — 3HAYUTEIBHO XY/I-
1IMe KOMILIEKCOO0pa3oBaTe, HO U Y HUX HauOOJbIIasl CKIOHHOCTh
K KOMIUIEKCOOOPa30BaHUIO MPUXOIUTCS MPUMEPHO HA CEpeAHHY Iie-
puona. Ilpu nmepexoae BHU3 1O TpyIiie B crmocoOHOCTh K KOMIUIEKCO-
00pa30BaHUIO U3MEHSETCS CIOKHBIM IyTeM. OHa CBsi3aHa ¢ 3apsaoM
MOHa, ero pajauycoM. HeBbicokue 3aps/ibl HOHOB M UX OOJBIINE pajn-
YCBI MPUBOAT K YMEHBIIEHUIO MPOYHOCTH KOMITJIEKCHBIX MOHOB, HO
MIPH ATOM YacTo HaOromaeTcs Oolblnee pa3HOOOpa3ue KOMIUIEKCHBIX
coequHeHuit. Hao00poT, BEICOKO3apsAHBIC HOHBI U UX Majlble Paauy-
CBI CIIOCOOCTBYIOT YBEJIHUYECHUIO IPOYHOCTH KOMIUIEKCOB, HO TIPH 3TOM
CHIKAETCSl YUCIIO BO3MOYKHBIX KOMIUIEKCHBIX COCIMHEHUHN. YCTONUM-
BbIMH coennHeHusiME sBIsitoTcst komruiekesl Hg (1), Fe (1), Fe (III),
Co (III), Ni (II):

2KI+Hg (NO,) , = Hgl, + 2KNO,

2KI + Hgl, =K, [Hgl,]

6KCN + FeSO, =K, [Fe (CN) ,] + K, SO,

12KCN + Fe, (SO,) , = 2K, [Fe (CN) ] + 3K,SO,

Co (NO,) , + 3NaNO, = Na, [Co (NO,) (]

NiSO, + 6NH,OH = [Ni (NH,) ] SO, + 6H,0

d-DieMeHTBl MOTYT 00pa30BBIBATh HEUTpANbHBIC, KATHOHHBIC U
AHUOHHBIE KOMIUTEKCHI. 1711 HEeKOTOphIX d-3JIeMEHTOB KOMILIEKCOO0pa-
30BaHKE MPOSIBISIETCS JIaKe B MOBEJCHUU WX HOHOB 10 OTHOIICHHIO K
Bojie. M3BecTHO, uto 6e3BoubIi non Cu*' 6ecieren. Ho pactBopeHme
o0b6e3BokeHHBIX coneid menu (II) B Bome compoBokmaeTcst 00pa3oBaHH-
eM roiy0Obix akBakomiuiekcos [Cu (H,0) (] 2+. HaubGonee ycToi4nBbI-
MU KaTHOHHBIMU KOMIUICKCAMU SIBJISIFOTCS aMHHOKOMIUICKCHI THIa [
(NH,) ,] * u [ (NH,) ] **, nerko oGpasyromuecs 1oj 1eHCcTBUEM am-
MHaKa Ha pPacTBOPHI COJICH:

ZnSO, +4NH, = [Zn (NH,) ,] SO,

CuSO, +4NH, = [Cu (NH,) ,] SO,

W3 HelTpanbHBIX KOMIUIEKCOB d-3JIEMEHTOB HMMEIOT Ba)KHOE
3Ha4YeHHe uuc- auxioponuammunmiaruaa [Pt (NH,) CL] u nmc-
teTpaxynoponguammuniuiaruia [Pt (NH,) [Cl,], obnanaromue npotuso-
OITyXOJIEBOH aKTMBHOCTBHIO.
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7. Pacnpoc1'pa|-|e|-||-|oc1'b XUMUNYeECKNX 3J1IeMEeHTOB B npupoae

Buonornueckas posib XUMHYECKUX JIEMEHTOB BCECTOPOHHE Oblila
olvcaHa B TpyJdax KpYIHEHIIEro pycCKOro YUYEHOro, akaJeMHuKa
B. 1. BepHaackoro, MoJIOXUBIIETO HAYAI0 JAHHBIM HCCIIEJOBAHUSM B
koHIe XIX Beka. C Tex mop mosiBUJIOCh MHOTO MCCJIEIOBAaHUM, Kaca-
IOLIUXCS pachpeeNieHnss XUMUYECKHX JIEMEHTOB B [I0YBaX M BOJAX,
B PacTHUTEIbHBIX M )KHBOTHBIX OpraHn3Max. Hayka, nzydaromias poib
JKUBBIX OPTaHN3MOB B TEOXUMHUYECKUX MPOIECCaX MUTPAIIAHN, PacIpe-
JICJICHUSI, PACCESTHHUS U KOHIIGHTPAIIMH XUMUYECKUX IEMEHTOB B 000-
noukax ouocgepsl, Ha3pBaeTcs Onoreoxumueii. [1o B. 1. Beprazacko-
My, Guocdepa — 3TO ONpeIeTICHHO OpraHU30BaHHAs cpefa, epepado-
TaHHas KU3HBIO U KOCMUYECKUMU U3ITy4EeHUSIMHU U TIPUCIIOCOOIeHHAs
K U3HHU. B coBpeMeHHOM noHMMaHuu dnocdepa — 3To cBoeoOpazHas
o0osouka 3eMiH, cofepiKaiiasi BCIO COBOKYIHOCTb JKUBBIX OpTaHU3-
MOB ¥ Ty YacCTh BEIECTBA IJIAHETHI, KOTOPAsk HAXOIUTCS B HETIPEPHIB-
HOM OOMeHe C 3TUMHU opraHu3Mamu. buocdepa oxBaTsiBaeT HUKHIOIO
gacTh arMocdepsl, ruapocdepy U BEPXHIOI 4acTh JUTOC(Ephl (10
1yOuHBI 5 KM). ATMOc(epa — Hanbosee jerkas 000mouka 3eMin, Ko-
TOpasi TPAHUYHUT ¢ KOCMHYECKUM TPOCTPAHCTBOM, 4yepe3 armochepy
OCYIIECTBIIAETCS OOMEH BEIECTBA U DHEPTHH ¢ KOcMOcoM. ATMoc(e-
pa MMeeT BHICOKYIO MOJBMKHOCTh, U3MEHYUBOCTh COCTABIISIFOIINX €€
KOMIIOHEHTOB, CBOeoOpaszue (pru3nKo-XMMHUUECKHX IporeccoB. Termo-
BOH PEXKHM MOBEPXHOCTH 3€MIIH OTIPEACISeTCsS COCTOsTHIEM atMocde-
pel. O30HOBBIH CIIOH B cOcTaBe aTMOC(hepsl 3alUIaeT Hally TUTaHeTY
OT BO3/elicTBUA yibTpaduoneToBoro uznydenus Comnna. B pesysibra-
TE JICITeILHOCTH KUBBIX OPTaHU3MOB, FTEOXUMHYECKHUX SBJICHHM U XO-
3SIMCTBEHHOM JEATENBHOCTH YeJIOBEKa COCTaB aTMOC(hepbl HaXOAUTCS
B COCTOSIHUW AWHAMHUYECKOTO PaBHOBECH:. | TaBHBIMU KOMITOHEHTaMHU
armocdepsl sBistoTcs a30T (78%), xuciopon (21%), apron (0,9%)
yrinekucisii ra3 (0,04 %) — B mpu3eMHOM ciioe. ATMocdepa BKIIOYaeT
tporocepy, crparochepy u nonochepy. Tponochepy u crparochepy
O0OBIYHO OOBEAMHSIOT B HIKHHUE CIIOM aTMocdepsl (BeicoTa 9-17 kM),
KOTOpBIE CYIIECTBEHHO OTIMYAIOTCS IO COCTaBY OT BEPXHHX CJIOEB
(nonocdepsl). B HkHUX ciiosx atMocdepbl COCPEIOTOYCHO OKOJIO
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80% ra3oB u Bech BoAsHON map. Tpomocdepa — HepaBHOBECHAs! XU-
MHUYECKH aKTHBHas cucTeMa. B pesynbrare reolornueckux u Onuoso-
THYECKUX MPOLECCOB U AEATEIILHOCTU Y€JI0BEKa OOJIBIIMHCTBO I'a300-
Opa3HBIX IPUMeECeH, BBIACISEMBIX C TIOBEPXHOCTH 3eMIn B Tpornocge-
PY, HAXOAUTCSI B BOCCTAHOBJICHHOW (opMme nim B Buae okcuaos: NO,
NO,, H,S, NH,, CO, CH,, SO, u np. Bo3spamiaembie Ha OBEPXHOCTh
3eMJIM IpUMECH IPEBPALIAIOTCS B COCIUHEHUS B BBICOKOM MJIM dalle
B BbICIIEH cTenenn okucienus — H SO, HNO,, cynbdarel, nuTparsi,
CO,, SO, u . 1. Takum 06pa3oM, Tporochepa UrpaeT Ha MIAHETE POJIb
I00aTbHOTO OKHCIIHMTENBHOTO pe3epByapa. [mapocdepa — BomHas
o0osnouka 3emun. Bona mpoHMKaeT MOBCEMECTHO B pas3iMuHbIE IpPU-
pozxHble 00pa3oBaHMA U Jake HanOonee YucTble aTMOC(hEpHbIE BOIBI
cogepxat ot 10 go 50 Mr/n pacTBopuMBIX BewiecTB. B ruapocdepe
96,54 % Mmacchl COCTaBISAIOT KUCIOPOI M BoAopond, 2,95% — xmop u
Hartpuil. KoHueHTpamust Toro niM MHOTO 3JIEMEHTa B BOJE €Ile HU-
Yero He rOBOPUT O TOM, HACKOJBKO OH BaXKCH Ul PACTHTEIbHBIX U
JKUBOTHBIX OPTaHU3MOB. B 5TOM OTHOIIEHMM Bemymiasi poib MpUHAA-
JISKHT a30Ty, Gocdopy ¥ KPEMHHUIO, KOTOPbIE YCBaUBAIOTCS KUBBIMU
opranm3Mamu. Jlutocepa — BHEITHSS TBepAast 000I09ka 3eMIIH, CO-
CTOSIILIAST M3 OCAJO0YHBIX W MarMaTHYecKux nopoa. IloBepxHOCTHBIN
cioil muTocdepbl, B KOTOPOM OCYILIECTBISIETCS B3aMMOJCHCTBUE JKHU-
BOIl MaTepuu ¢ MUHEpaAJIbHO (HEOpraHW4YeCcKoi ), pecTaBIseT coOoi
nouBy. OCTaTKU OPraHU3MOB IIOCJIE PA3JIOKEHUS MEPEXOIAT B TYMYC
(TutomoponHyr0 9acTh TOYBBI). B nuTocdepe Hambomee pacmpocTpa-
HEH Kucaopon (47 % ee mMacchl), 32 HUM UAYT kpemuuii (29,5 %), amo-
munui (8,05 %), xenes3o (4,65 %), kanbiuii (2,96 %), varpuii (2,50 %),
kamuit (2,50%) u marawmii (1,65%). Ha goiro 3THX BOCHMH 3JI€MEHTOB
npuxogurca 6onee 99% maccel aurocdepsl. B mpupone Bcerna cy-
[IECTBYET KPYrOBOPOT XMMUYECKHX 3JIEMEHTOB, TI€ OTPOMHYIO POJIb
UTPAIOT KHBbIE OpraHu3Mbl. JKUBbIE OpraHU3MbI HEMIPEPHIBHO BBI3bI-
BAIOT [IEPEMEILEHIE XUMUUECKHUX IEMEHTOB — 3TO UX F€OXUMHUUYECKAsI
¢ynkuus. Jlro0oe mepemerieHne XMMUYECKUX 3JIEMEHTOB B 3€MHOM
KOpE Ha3bIBAETCSl MUTpaLiell XuMHUecKux aneMeHToB. Korna sta mMu-
rpaiys COBEpIIAETCSI C yYaCTUEM JKUBBIX OPraHU3MOB, €€ HA3bIBAIOT
OouorenHoit. B uncne Hanboee BaXXHBIX 3a1a9 OMOTEOXUMUH CIICTYET
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Ha3BaTh OOMEH BEIIECTB MEXK/Iy )KHBBIM BEIISCTBOM M MaTepueH Iia-
HETHI, OMOTEHHYI0 MHIPAIlMI0 XMMHUYECKHX 3JIEMEHTOB B OHocdepe,
OMOTEeHHBIE CBOMCTBA AIIEMEHTOB, OMOTeHHbBIE KOHIICHTPAI[UN XUMHIYIe-
CKHX JIEMEHTOB, ONPEACIISIIOIINX HOPMaJIbHbBIE YCIOBUS Pa3BUTUS Op-
raHu3MoB. bonbIio# Bas B pa3Butre ouoreoxumuu BHecauA.Il. Bu-
HOTpanoB, A. E. ®epcMaH H Jip. yUeHBIE.

B cpenHeM XMMUYECKOM COCTaBE KUBOI'O CYIIECTBA HA OO KHC-
JI0poaa, yriepozaa, BOAOpoAa U a30Ta NpUXOAUTCs 0KoJio 97 % ero mMac-
cbl (Tabi. 7.1) BaxHeliei 0COOCHHOCTBIO 3TUX XUMHUECKHUX 3JIEMEH-
TOB SIBJISICTCSL UX OOJIbIlIas PEAKIIMOHHAS CIIOCOOHOCTh. DTH YEThIpe
aJIeMeHTa 001a/Ial0T OTHUM CBOMCTBOM: JIETKO 00pa3yloT KOBAJIEHTHBIC
cBsi3u. Kpome Toro, yriiepos, a30T u KACIOPO 00pa3yIoT ONWHAPHBIE U
JIBOMHBIE CBSI3U, OJIaroapsi KOTOPBIM OHHM MOT'YT JIaBaTh CaAMbIE Pa3HOO-
OpasHbIe XUMUYECKUE COCTUHEHMsI. ATOMBI YIJIEpO/ia CIIOCOOHBI TAKIKE
00pa30BHIBaTh TPOHHBIE CBA3M KaK C IPYTHMH YTIIEPOTHBIMI aTOMaMH,
TaKk ¥ C aTOMaMH a30Ta. DTUM OOBICHsSETCS OONbIIOe pa3zHOoOOpasue
B IPUPOJE COCAMHEHUM YIIepoaa. DHEPrUYHO 3aXBaThIBAIOTCA U Ha-
KaIlUIMBAIOTCS OpraHu3Mamu Takke (ocdop, cepa, xjop, opom, o,
KaJbIMW, HATPUH, KaJluid, MarHuu u Jip.

Tabnuya 7.1

Conep:xanne (%) HeKOTOPBIX XUMHYECKHX 3JIeMEHTOB
B rujipocepe, sutocdepe U B OpraHusMe 4ejioBeKa

Xiseonti | Fypoctea | Simocpepn | QT
Kucnopon 85,82 47,20 62,40
Bogopogn 10,72 0,15 9,80
Xop 1,89 0,045 0,15
Hatpwii 1,06 2,64 0,15
Marumuii 0,14 2,10 0,05
[{uuk 5010 50107 20107
Keneso 5010 5,10 30107
Cepa 0,09 0,09 0,25
Kanpumit 0,04 3,60 1,50
Kannii 0,04 2,60 0,35
Bpom 70107 1,610 le10*
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VYrepon 201073 0,10 21,15
bop S5e10 3010 11073
drop le10-4 0,027 lel10™*
Kpemuwuii 501073 27,6 1e107°
Asor lel107° 0,01 3,10
dochop 56107 0,08 0,95
Von 5010° 3010 le10*
Menp 20107 0,01 1,410
AJIOMHHUI le10°¢ 8,80 lel10
Mapranen 401077 0,09 2,810
Huxkenn 301077 8e1073 le10°°
KoGansr le10~’ 30107 70107
Monubnen lel07 3el0* 7e107°
Cepebpo 1107 110 le10°¢
Papuii lel107™* le1071° le10712

B. U. Bepranckuii ormedan, 4TO JKMBBIE OpPraHU3MBI H30mMpa-
TEeNFHO aCCUMHIIUPYIOT U3 BHENTHEH cpeabl HEOOXOIUMBIE DIIEMEH-
THI, KOHIEHTPUPYS HX B OINpEICICHHBIX OpraHax W TKaHAX. Tak,
Harpumep, OOJBITUHCTBO MHKPOIJIEMEHTOB B MaKCHUMAabHBIX KOH-
LEHTPAIUAX COACPKUTCA B TKAaHHU IEUYCHU, B CBSI3U C 4YeM IECUCHBb
paccMaTpuBalT Kak (YHKIMOHAIBHOE «ICI0» MHUKPODJIEMEHTOB B
opranusme. KocTHas U MplliedHas TKaHU, XOTS M COIEPKaT B MPO-
IICHTHOM OTHOIICHUW MEHBIIE MHUKPOIIEMEHTOB, OJHAKO, COCTaB-
TSl OCHOBHYIO MAacCy OpPTraHHW3Ma, SIBIISIIOTCS] TIABHBIM «JIETIOY» JJISI
OOJIBIIIHCTBA MUKPOAIEMEHTOB. OTACIBHBIC JIEMEHTHI TPOSBIISIOT
0c000€ XMMHUYECKOE CPOJCTBO IO OTHOIICHUIO K HEKOTOPBIM TKaHSIM
U COJIepIKaTcs B HUX B OOJIBIIMX KOTMYeCcTBaX. HampuMmep, B coctase
KOCTel 1 3yOOB HaKaITMBAaeTCs KaJNbIMi, IMHK B BRICOKUX KOHIIEH-
Tpanusax OOHAPYKHBAIOT B IMOKETYAOYHON KeJe3e; MOIUOIeH — B
MoukKax; 0apuii — B c€T4aTON 000JI0UYKe Ta3a; o] — B IIMTOBHIHON
JKesese; MapraHell, OpoM u Xpom — B runoduse u T. 1. s Hopmaib-
HOTO MPOTEKaHUsI PUZUOIOTUYSCKHUX MTPOIIECCOB B OPTaHU3ME JIOJDIK-
Ha MOAACPKUBATHCS OMpEIeICHHAs CTETICHb HACBIIICHUS €r0 TKaHeH
MHKPOIJIEMEHTaMHU.

77



8. CoOOTHOLIEHNe XMNYECKOro COCTaBa »KUBbIX OPraHN3MoB
N OKpy»KaloLieil cpegbl

Ucropus pa3BuTHs KUBBIX CYIIECTB, BIEPBbIE BO3HUKIINX B BO-
IHOH cpelie, JaeT BCE OCHOBAHUS CUMTATh, YTO MUHEPAJIbHbIE Bellle-
CTBa, SIBJISIFOILMECS] COCTAaBHBIMU KOMIIOHEHTaMU TUAPOCHEPHI, B TEX
WJIM MHBIX KOJIMYECTBAX JOJIKHBI BXOJUTh U B COCTaB KMUBOTHBIX Op-
raHu3MoB. JlefiCTBUTENBHO, BCe MPUBEACHHBIE B Ta0M. 7.1 2IeMeHTHI
oOHapy>KeHbI B COCTaBE MOPCKUX KMBOTHBIX. Hapsiny ¢ ruapocdepoit
u atMocdepoil cydcTpaToM >KU3HU ABISIOTCS MOYBBI M OCAJIKH JIHA
BOJIHBIX OacceiiroB. B. U. BepHaackum Obuio pa3pabaraHo ydeHHE O
CBSI3M MEXIY XUMHUYECKHM COCTABOM 3€MHOM KOPBI M XHMHYECKUM
COCTaBOM JKUBBIX Opranu3MoB. OH IMOKa3aji, YTo Cpela U OpraHu3M
HEPa3phIBHO CBsI3aHbI OOLICH HMCTOpPHEN aTOMOB XUMHUYECKHX dJIe-
MeHToB. [lo B. M. BepHanckoMy, IeéOXMMHYECKHE IIPOLECCHI, IPO-
TEKaloIle HETPEPBHIBHO B 3€MHOM KOpE, W DBOJIOIHUS XUMUYECKOTO
3JIEMEHTHOTO COCTaBa OPraHU3MOB SIBJISIOTCS COIPSDKEHHBIMH IIPO-
neccaM. XMMHUYECKHH 2JIEMEHTApPHBIM COCTaB OpPraHU3MOB HEIpe-
PBIBHO CBSI3aH ¢ XMMHUYECKUM COCTaBOM 3eMHOW KOpbI. [yOokue u
JeTaIbHBIE MCCIIEOBAHMS 3aKOHOMEPHOCTEH paclpOCTpaHEHUs XH-
MHUYECKHX JIEMEHTOB B OMocdepe U MX pPOlH B Pa3BUTUU OPTraHU3-
MoB npuHaanexat A. I1. BunorpanoBy. HanGonbmas ngons B coctaBe
’KABOTO BEIECTBAa OPTaHU3MOB MPUXOAUTCS Ha Kuciopoxa (62,4%),
yrepon (21,15%) u Bogopon (9,8 %); ropa3go MeHbIIE COAEPKUTCS
a30Ta, KPEeMHUS, aJIIOMUHHS, JKese3a, KalblKs, MapraHua, cepsl, (oc-
¢dopa, xpoma, MarHusi, Kajus, HaTPUA, XJIOPa U JPYIHX DIIEMEHTOB.
A. T1. BunorpaoB yKka3aj Ha BO3MOKHOCTb HaJIM4MsI BCEX N3BECTHBIX
XUMHUYECKUX 3JIEMEHTOB U UX M30TOINOB, PAJHOAKTHBHBIX U HEPATUO-
aKTUBHBIX, B cocTaBe opraHu3ma. Copep:kaHue 3JIeMeHTa B KMBOM
BEILECTBE NMPONOPIUOHAIBHO COCTaBY CpPEAbl, C IMONpPaBKOW Ha pac-
TBOPUMOCTb COCJIMHEHUH, B KOTOPBIE BXOJAT TH dJieMeHThl. Ha Gone
Ka4eCTBEHHOW M30MPATEIHbHOCTH MOXXHO 3aMETHTh, YTO OCHOBHYIO
Maccy OpraHu3MOB COCTABJISIIOT T€ XMMUYECKUE IEMEHTHI, KOTOPbIE
JIETKO 00pa3yIoT ra3bl ¥ BOJOPACTBOPUMBIE COCAMHEHUS, OUCHb MO~
BIKHBIE B yCIOBHAX Onocgepbl. Te 21eMeHThI, KOTOpPbIE HE NAIOT B
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yCIOBHSIX OHOc(hepsl JErkopacTBOPUMBIX COEAMHEHHH, BCTPEYaroT-
Csl B OpraHu3Max B HUYTOXKHBIX KOJIMUYECTBAX, HAIIPUMED alOMHHHUH,
KPEMHUH, TUTaH, MPUHAIICKAIINE K YUCIy Hanboliee pacmpocTpa-
HEHHBIX DJIEMEHTOB 3eMHOH KOpbl. HarpoTus, Bomopos, yriepos, a3oT
u (ocdop, HaxoAsmMECs B 3eMHOH KOpe B BeChbMa MallbIX KOJHYe-
CTBaxX, 00pa3yrT PacTBOPUMBIE, TOCTYITHbIC COCTUHCHUS U B 3HAUU-
TEJNIFHON CTENEeHN KOHIEHTPUPYIOTCS B OpraHM3Max. BoJbIIMHCTBO
MHKPO3JIEMEHTOB COJIEPIKUTCS B )KMBOM BEILECTBE (Ha CyXyIO Maccy)
B 3HAYMTEIHHO MEHBIINX KOJUYECTBAX, YeM B 3eMHOM kope. Tak, Ha-
MpuMep, AIIOMUHHUNA, KPEMHUI U TUTaH Giiarofaps MaJoil pacTBOpHU-
MOCTH U JIOCTYITHOCTH MX COCAMHEHHH COIEpPXKATCS B OpraHU3Max B
TBICSIYU U JIECATKU THICSY pa3 MEHBIIMX KOJINYECTBAaX, YeM B 36MHOMU
kope. CyIlIecTBYIOT OpraHM3Mbl, HM30MpaTeNbHO HAKAIJIHBAIOIIUE
OTIpeieIeHHbIC DIIEMEHTBHI, OJlarojapst Y4eMy OHH MOTYT CIYKHTh «HH-
JUKATOPaMI» XUMHUYECKUX yCIOBHUH cpebl (M30MpaTenbHOe KOHICH-
TPUPOBAHME CTPOHLMS JIydeBHKaMH, Oapusi KOPHEHOKKaMH, BaHAINS
MOJUTIOCKAMU U T. 11.). YUEHHE O «OMOTeOXUMHUYECKUX TTPOBUHLIUAXY,
cosnanHoe A. [1. BuHOrpajoBeiM, CHOCOOCTBOBANO OOBSICHEHHUIO
crenu(pUIeCKUX Pa3IMINi )KUBOTHBIX M PACTHTEIBHBIX OPTaHU3MOB
B M3BECTHBIX OIPAaHWYCHHBIX 30HAX M 00JACTAX 3€MHOW IOBEPXHO-
CTH, XapaKTepU3YIOIUXCS HEIOCTaTKOM HIJIM M30BITKOM HEKOTOPBIX
MHUKPOAJIEMEHTOB. DTO yUEHHUE J1aJI0 BO3ZMOXKHOCTh TIOHSITh CYTh PsJia
MECTHBIX, SHAEMHUYECKUX 3a00I€BaHMH, yPOIACTB, MOP(OIOTHIECKOI
MU3MEHYMBOCTH JKMBOTHBIX M YEJIOBEKA, CBI3aHHBIX C COCTABOM IIOYB,
BOJ M PACTUTENLHOTO MTOKPOBA, M CIIOCOOCTBOBAJIO yCIiexaM B CO3/a-
HUM paJIiKaIbHBIX METOJOB OOPHOBI ¢ STUMH 3a0oneBanusMu. Jlocra-
TOYHO BCIIOMHHTH TOPHBIE PaifOHBI ¢ OOJIBIINM Je(UINTOM HOAa, 9TO
BBI3BIBAET HAPYIICHHE JCATEIHHOCTH IIUTOBHIHOM KENe3bl U TSKeE-
Joe 3abojeBaHue oae (300Has 00ne3Hb).

XUMHUYECKUE AIIEMEHTBI, HEOOXOAUMBIE ISl TOCTPOSHHS OPTaHOB
U TKaHEH W JKU3HEAEATEIHHOCTH >KUBBIX OPraHM3MOB, HA3BIBAIOTCS
OnodIeMeHTaMH WM OMOTEHHBIMH. BHO2IeMEeHTHI KilacCU(PHIUPYIOT-
Csl IO JIBYM OCHOBHBIM rpymnmam. IlepBas rpymmna — opraHoreHbl, OHU
COCTaBIISIIOT OCHOBY BCEX JKMBBIX crcTeM. K HUM OTHOCSTCS 6 dneMeH-
toB: C, H, O, N, P, S. Ux mons B opranusme coctanisiet 97,4 %. Bropas
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rpymIa — )XU3HEHHO HeOOXO UMbl (3CCEHIIUAIBHBIC) JIEMEHTBI — 3TO
ouomertauibl (Merasuibl )ku3Hn) — Na, K, Ca, Mg, Cu, Fe, Co, Zn, Mn,
Mo, V, a taxxke Hemetawisl Cl, 1. OCHOBHOE MX Ha3HAYCHHE — OCY-
IIECTBIATH KU3HCHHBIE MPOIIECCHI B JKUBBIX opraHu3Max. [1o komnde-
CTBEHHOMY COJICPYKaHHIO OMOIJIEMEHTHI JACISATCS Ha MaKpPOIJIEMEHTHI,
MHKPOJIEMEHTHI U puMecHbIe. CopepiKaHne MaKpOdIJIEMEHTOB B Opra-
uusme Beire 102%. K uum otaocsres: O, C, H, N, Ca, S, P, K, Mg, Fe,
Na, Cl, Zn. ConepkaHre MHKPOIJIEMEHTOB B OPTaHU3ME COCTaBIISICT
103-10°%. K stum snemenram ornocstes I, Cu, Mn, Mo, Co, V, B, F,
Br, Ba. [IpuMecHbIe 371eMEHTHI (YIBTPaMUKPOIIEMEHTHI) — 3JI€MEHTBI,
KOTOPBIE IIOCTOSIHHO COZIEPIKATCS B OPraHU3Me YeIIOBEKa U IKUBOTHBIX B
OUYEHb MAJIBIX KonuyecTBax, MeHbux 10-%. K HuM otHOCATCS Al As,
Sb, Be, Si, Li, Sn, Cr, Pb, Cd, Ni, Ag, Hg, Sr, Se u ap.

Tomorpadusi 31EMEHTOB B OpraHU3Me Ype3BbIYaliHO MHOT000pa3-
Ha. OpraHbl U TKaHU YEJIOBEKa TO-Pa3HOMY KOHIICHTPUPYIOT B cebe
pa3IuYHBIC XUMHUYECKUE 3JIEMEHTHI. BOJIBIMMHCTBO MUKPOJIEMEHTOB
HAKaIUIMBAIOTCS B NI€YEHU, KOCTHOM U MbIlIeYHON TKaHsAX. HekoTopblie
AJIEMEHTHI MOT'YT KOHIICHTPUPOBATHCS B OOJBIINX KOJTNIECTBAX B OIpE-
JleTIeHHbIX opraHax. Hanpumep, Zn — B o/Kenyno4HoM xenese, | — B
muToBUAHOM, F — B amanm 3y0oB; Al, As, V — B Bonmocax u Hortsx; Cd,
Hg, Mo- B noukax; Ba — B nurmenTHOM cetyarke masa; Br, Mn, Cr — B
runo¢use u T. 1. Makpoanementsl C, H, O, N, S, P — BxomsT B cocras
0EIIKOB, HYKJIGMHOBBIX KUCIIOT M JIPYTHX OMOJIOTUYECKU aKTUBHBIX CO-
equnenuit, Kpome toro, H u 0 sBIsI0TCS COCTAaBHBIMU YaCTSMU BOJBI,
Ha JIOJI0 KOTOPOU Mpuxoautcs 65% OT mMacchl opraHu3Ma B3pOCIOro
yenoseka. C, H u O BXoAaT B cOCTaB yIIeBOAOB U >KUpOB. Ca KOHIICH-
TpuUpyeTcs B KOCTHOM Tkanu B Buie Ca, (PO,) , u B OCHOBHOM cojiep-
JKUTCSI B HEKJIETOYHBIX JKUIKOCTIX, a K 1 Mg — BO BHYTPUKJICTOUHBIX.

Bonprryto momro BemiecTBa JKUBBIX OPTaHU3MOB COCTABJISIOT DJIe-
MEHTBI, KOTOPhIE UMEIOT JOBOJIHHO BBICOKYIO PACIpPOCTPAaHEHHOCTH B
ouocdepe n 3emuoin kope (O, H, K, Ca, Mg, Na u np). OgHako ecTh
nckiroueHus (Si, Al — MHOTO B 3eMHOM KOpe B MUKPOKOJINYECTBA B HKH-
BBIX OpTaHU3MaX).
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9. Bronornuyeckasi posiib XuMmn4eckunx 31eMeHToOB
B 3aBUCMMOCTM OT MOJIOXKEeHUA B NeprognyecKon cucreme
anemeHToB [1. . MeHpgeneeBa

Bo3MOXHOCTB CBsI3aTh MOTPEOHOCTH OPIraHU3MOB B OIPE/ICTICHHBIX
XUMHUYECKHUX JIEMEHTaX CO CTPOEHHEM HMX aTOMOB IPEICTABIISET UC-
KITIOUNTEJIbHBIN HHTEpEC.

BrlIsicHSS 3aKOHOMEPHOCTH pachpeziesieH!s] XUMUYECKUX dJIeMEH-
TOB B KMBbIX opranmsmax, A.Il. Bunorpanos mokasaiu, 4to B oOuiei
(dopMe KOJTMYECTBEHHOE COJICPIKaHNEe XUMHUYECKUX DIIEMEHTOB B JKH-
BOM BeEIIECTBE 0OPaTHO MPOMOPLUOHAIBHO UX MOPSAKOBEIM HOMEPAM.
JloCTymHOCTB 3J€MEHTOB Ul OPTaHHW3MOB OIPENENAETCs CIOCOOHO-
CTBIO K JIETKOH PacTBOPUMOCTH M JIETYYECTH, KOMILIEKCOOOpa3oBa-
HUIO ¥ OKHCJICHUIO-BOCCTAHOBJICHHUIO. B moiaBistonem OOJIbITMHCTBE
CIIy4aeB MPHU HEPEXOJie OT JIETKUX AIEMEHTOB K TSKEJbIM B Mpesenax
OJHOM W TOH K€ TIOATPYTITHI BO3pacTaeT TOKCHYHOCTD 3JIEMEHTOB U T1a-
pauIeIbHO ATOMY MaJIaeT UX colepxkanue B buomacce. Tak, B opranus-
Me YeJIOBEeKa IMPUCYTCTBYIOT B OCHOBHOM MOHBI JIETKUX MeTaioB Na*,
K*, Mg*, Ca*", oTHOCSAIIHECS K S-dJIeMEHTaM, 1 HoHbI Mn?*, Fe?*, Co*",
Zn*, oTHOCsIHECS K d-dmemenTam. M JHINB cofeprKaIiniicss B opra-
HU3ME TSOKEIBIH d-3IeMEeHT MOJIMOJEH HapyllaeT oOIIyro OMOreoxu-
MHYECKYIO YCTAaHOBKY — IIOCTPOEHHE OMOIOTHYECKHUX CTPYKTYP TOIBKO
U3 JIETKUX 1eMeHToB. TakuM o0paszom, cornacHo A. I1. Bunorpaznosy,
KOJIMYECTBEHHBIN XUMUYECKHI 3JIEMEHTHBIN COCTAB KUBOT'O BEILIECTBA
— 9TO HeproAnYecKas QyHKIHUI aTOMHOTO HOMEpA.

bronornyeckasi akTHBHOCTH AJIEMEHTOB BO MHOTOM OITpe/IessieTe
UX TOJIOKEHNEM B IepHoandecKkoil cucteme aemeHToB [l. . Menne-
JieeBa, T. €. 3aBHUCHT OT CTPOEHHS aTOMOB 3yeMeHTOB. OHaKO Jasieko
HE BCE CTOPOHBI 3TOM MHTEPECHON 3aBUCUMOCTH JOCTATOYHO XOPOIIO
M3yYEHBI.

Cpenu s-3neMeHTOB | rpyImbl IepHOANYECcKOl CHCTEMBI 0co00e
MECTO 3aHUMaeT BOAOPO/, BXOIAIINHI B COCTAaB aOCOIIOTHOTO OOJIBIIIMH-
CTBa BaKHBIX MOJIEKYJI 1 MAaKpPOMOJIEKY (OeJIKH, HyKJICHHOBBIE KHCIIO-
ThI, monrcaxapuabpl). OOpamaer Ha ceOs BHUMaHUE KOJMYECTBEHHOE
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pacnpeesicHiHe UOHOB HATPUs M KaJIksl MEXK]y KIETKaMH U BHEKJICTOY-
HOM KUIKOCTHIO: HOHBI HATPHUS COCPENOTOYCHBI IIPEUMYIIIECTBEHHO BO
BHEKJICTOYHOM KUJKOCTH, & HOHBI KaJIHsl — BHYTPH KIIETOK.

Hns yactu s-anemenToB Il rpynimbl UMEIOT MECTO SIBJICHUS 3aMellle-
HUSl HOPMaJIBHBIX CTPYKTYPHBIX KOMIIOHEHTOB Koctel (Ca, Mg) Heko-
TOPBIMHU DIIEMEHTaMH 3TOH TPYIIIBI, HE BXOIAIIIMH B COCTaB KOCTHOU
Tkauu (St, Ba, Ra). M3 6uonornyeckux GyHKIHMHA JOCTATOYHO ITyOOKO
W3y4YeHO BIMSIHNE HOHOB KaJbIIHS Ha CBEPTHIBAHUE KPOBH, HEPBHO-MBI-
ICYHYI0 BO30OYIMMOCTh M Cep/ICUHYI0 My, [lomyTHO cienyer yka-
3aTh, 9YTO C HAPACTAHNEM aTOMHOW MaCChl yBEITMYINBAETCS TOKCHYHOCTh
s-a5ieMeHTOB |l rpynmbl U yMEHbBIIAETCsI UX MPOLEHTHOE COIePIKaHue
B OpraHm3Me (TaK, CofiepKaHne CTPOHIINS B TEJIe YeIOBEKa COCTABIIAET
102%, 6apust — 10°%, pagus — 102%).

CxomHple OTHOIIEHHS MOXKHO HaOIomaTh W Ha TIPEMeEpax
p-3neMeHToB. Tak, OOp HE OTJIMYAeTCs 3HAUYUTEIILHOW TOKCHYHOCTBIO
JUTSL )KUBOTHBIX OPTaHU3MOB, TOT/Ia KaK TaJUTHH SBISAETCS CHIIbHEHIIINM
SITIOM.

Amnanmornyno nerkue p-3neMmerTs [V-VI rpynm (C, N, O, P, S) sBis-
FOTCSI BOKHEHIIMMU OMOTCHHBIMH JJIEMEHTAMHM, B TO BPEeMs KaK TsKe-
neIe p-3eMeHTHI (Sn, Pb, As, Sb, Bi, Se, Te) BBICOKOTOKCUYHBI IS K-
BbIX opranusmoB. Y p-anementoB VII rpynmsl (F, C1, Br, I) otmeuaercst
YBEITUICHHE CITOCOOHOCTH K 0Opa30BaHHMIO OHMOJIOTHUECKH AKTHBHBIX
OpPraHUYECKUX COCAMHEHUH B CBSI3U C HApPAaCTAaHUEM aTOMHOM MacChl
(o1 BXOIUT B COCTaB TOPMOHA IIUTOBHUTHON KEJIE3bI — THPOKCHHA).

BoNBIIMHCTBO (-371€MEHTOB, T. €. JIEMEHTOB, PACIOI0KEHHBIX B
MOOOYHBIX TOATPYMIAX MEPUOTUIECKON CHCTEMBI SIIEMEHTOB, — 3TO
BakHelue OuoreHHeie MukpoanemenTsl (Cu, Zn, Cr, Mn, Fe, Co, Mo
AT ).

Kak u 1st s- 1 p-37€MEHTOB, ISl d-3JIEMEHTOB XapaKTepHa 001as
3aKOHOMEPHOCTb, 3aKITIOYAIONIAsACS B TOM, YTO C YBEJIMYCHHEM aTOM-
HOM MacChl YCWJIMBAETCS TOKCHYHOCTh 3JIEMEHTOB B JaHHOU TpyIie
MIEPUONNYECKON CHCTEMBI W YMEHBIIAETCS] WX MPOIIEHTHOE COofepiKa-
HUeE B opranmu3me. Tak, B OpraHu3Me 4eioBeKa MEHee TOKCUYHOTO I[HH-
Ka comepkutcs mpumepro 10°%, 6osee Tokcnunoro kaamus — 104%,
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a HOpMaJbHOE CO/Iep KaHUe PTYTH (CaMOTO TOKCHYHOTO AJIEMEHTA STOU
rpymmsl) He npesbiaet 10°%.

[TonbITKM YCTAaHOBUTH CBS3b MEXIYy OMOJOTHYECKHM 3HAYCHUEM
JJIEMEHTOB U CTPOCHUEM HX aTOMOB, & TaKKe IMOWCKH JOKA3aTelIbCTB
TOTO, YTO HEKOTOPBIC HEOOXOAMMBIE JJIsl JKU3HU DJIEMEHThI UMEIOT OTI-
peneneHHble OOIIe CBOMCTBA aTOMHOTO CTPOCHHS, HECOMHEHHO, OY-
IyT MpoaoJDKarbes. ECTh BCe OCHOBaHMSI CYUTATh, YTO 1O MEPE pac-
NIMPEHUST HAIUX 3HAHUH YJacTCsl MPOHUKHYTh B HHTEPECHEUTIIYIO 3a-
KOHOMEPHOCTB CBSI3U MEXJy CTPOCHUEM AIIEMEHTOB M UX OMOJIoTHYe-
CKOM aKTHBHOCTBIO M COCTABUTh MIEPHOUUCCKYIO CHCTEMY OHOJIOTHYe-
CKUX CBOHCTB 3JICMEHTOB.

10. Knaccndumkaumsa v Tonorpadpus XuMmnueckmx
3N1eMeHTOB B OpraHusme

XVUMUYECKUE TEMEHThI, HEOOXOIUMBIC JJIsi IOCTPOCHUSI OPTaHOB
U TKaHEH W JKU3HEIEATEIHLHOCTH JKHUBBIX OPTaHW3MOB, Ha3bIBAIOTCS
OHMOdJIEMEHTAaMH MM OMOTCHHBIMH. BHO3TIEMEHTHI KIIaCCUPUITUPYIOT-
Cs IO IByM OCHOBHBIM Tpyrmimiam. llepBas rpymmma — opraHoreHbl, OHH
COCTABJISIIOT OCHOBY BCEX KHUBBIX cucTeM. K HUM OTHOCSTCS 6 neMeH-
toB: C, H, O, N, P, S. Ux mons B opranusme coctanisiet 97,4 %. Bropas
rpymma — )KU3HEHHO He0OXOUMbIe (ICCEHIIMATBHBIC) 3JIEMEHThI — 3TO
omomeTamtsl (MeTamel xxu3nn) — Na, K, Ca, Mg, Cu, Fe, Co, Zn, Mn,
Mo, V, a raxke Hemeramisl Cl, I. OcCHOBHOE UX Ha3HAYCHHE — OCY-
MIECTBIIATH KU3HECHHBIE MPOTIECCHI B KUBBIX opraHu3Max. I1o xommde-
CTBEHHOMY COJICPKaHHIO OMOAJIEMEHTHI JICTISATCS Ha MAKPO3JIEeMEHThI,
MHKPO3JIeMeHTbl U mpuMecHbie. ComepkaHNe MaKpOdIJIEMEHTOB B
opranusme Boiie 102%. K uum otnocsarcs: O, C, H, N, Ca, S, P, K,
Mg, Fe, Na, Cl, Zn. ConepskaHre MHKPOIJIIEMEHTOB B OpTraHU3ME CO-
crasisteT 103-10°%. K stuMm snementam otnocsrea I, Cu, Mn, Mo,
Co, V, B, F, Br, Ba. [IpumecHbie 37eMeHTHI (YITBTPaMUAKPOIIEMEHTHI)
— DJIEMEHTBI, KOTOPBIE MTOCTOSIHHO COAEPIKATCS B OPraHU3Me YejoBeKa
U JKUBOTHBIX B OY€Hb MajbIX KojuuecTBaxX, MeHbmMX 107°%. K Hum
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otHocstes Al, As, Sb, Be, Si, Li, Sn, Cr, Pb, Cd, Ni, Ag, Hg, Sr, Se
U ap.

Tonorpadus 3eMEHTOB B OpraHu3Me Ype3BblUaiiHO MHOT000pa3-
Ha. Opranbl ¥ TKaHU YEIOBEKa IMO-Pa3HOMY KOHIIEHTPUPYIOT B celOe
Pa3IUYHBIC XUMUYECKUE AJIEMEHThI. BOJBIIMHCTBO MHUKPOAJIEMEHTOB
HAKaIIMBAIOTCS B T€UYCHH, KOCTHOM M MBIIMICYHON TKaHSIX. Hekoro-
pBI€ IEMEHTHI MOTYT KOHIICHTPUPOBATHCS B OOJIBIINX KOJUYECTBAX B
omnpezesieHHbIX opranax. Hampumep, Zn — B MOKENTYI0YHOM KeTese,
I — B muroBuHOM, F — B 3manu 3y6oB; Al, As, V — B Boj0ocax u HOT-
x; Cd, Hg, Mo- B moukax; Ba — B murMeHTHO# ceTdaTke Timasa; Br,
Mn, Cr — B runodusze u 1. 1. Makpoanementsl C, H, O, N, S, P — Bxo-
IIAT B COCTaB OCJTKOB, HYKJICMHOBBIX KUCIIOT M APYTHX OMOIOTHICCKH
aKTUBHBIX coeauHeHuii, Kpome Toro, H u 0 siBIsifoTCS COCTaBHBIMU
JacTSIMHU BOMBI, HA JOJO0 KOTOPOW mpuxomguTcst 65% OT Macchl opra-
Hu3Ma B3pocioro yenoBeka. C, H u O BXoJsT B cOCTaB YIIICBOJOB U
KupoB. Ca KOHIEHTPUPYETCs B KOCTHOU TKanu B Buze Ca, (PO,), n
B OCHOBHOM COZICPXHTCSI B HEKJIETOUHBIX KHUJIKOCTsIX, a K 1 Mg — Bo
BHYTPHUKJICTOUHBIX.

Bonbinyro 100 BElIeCTBa JKUBBIX OPraHU3MOB COCTABJISIOT dJie-
MEHTBI, KOTOPhIE UMEIOT JOBOJIHHO BBICOKYIO PaCIpOCTPaHEHHOCTH B
ouocdepe u 3emuoit kope (O, H, K, Ca, Mg, Na u np). OnHako ecth
nckiroueHus (Si, Al — MHOTO B 3eMHOM KOpe M MUKPOKOJIMYECTBA B KH-
BBIX OpraHHU3MaXx).

11. Buonornyeckas ponb s-anemeHToB | u Il rpynn

ITo conepskanuto B opranuzme uenoseka Na, K, Mg, Ca otHoCsTCS
K MaKpodJIeMeHTaM, Li — K MUKpO3JIeMEHTaM.

Jlutnii. Ilo conepxanuto B opranusme venoBeka (10%) nuuit
OTHOCHUTCS K MHuKpodjeMeHTaM. OH KOHIIGHTPUPYETCS B JTUMGMOY3-
JIax, JETKWX, MeYeHHU, TOJIOBHOM MO3Te, B MbIIIAx. bromorndeckas
pOJIb JTUTHUSA BBISICHEHA HE0CTAaTOYHO. IMEIOTCS CBENEHHUSI, YTO JIUTUM
CHOCOOCTBYET BHICBOOOKICHHIO MOHOB MarHusi U TOPMO3HT Tepeaaqy
HEPBHBIX UMITYJIHCOB, CHIDKASI ’THM BO30YIMMOCTh IICHTPATLHOM HEPB-
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HOM CHCTEMBI. YCTAHOBJIEHO, YTO JINTUW BIUSAET HAa HEUPOIHIAOKPUH-
HBIE TIPOIIECCHI, YKUPOBOH W YIJIEBOAHBIN 00MeH. CHHEPTHUCTOM JINTHUS
SIBJISICTCS] HATPU.

Harpuii. B opranmsme genoseka cogepxurcs okono 60 T (0,08%)
Harpusi. U3 aToro komudectBa 44% MPHUXOAUTCS BO BHEKJICTOYHOU
KHUIKOCTH 1 9% — BO BHYyTpUKIETOUHOH. OCTaNnbHOE — B KOCTHOM TKa-
HU, B CHIBOPOTKE KPOBH, CIIMHHO-MO3TOBOM, MIA3HOM KUJKOCTSIX, ITH-
MIeBAPUTEIBHBIX COKaX, YKETUH, TTOYKAX, JIETKHIX, MO3Te.

WoHbI HaTpusi UTPalOT BOKHYIO POJIb B 00CCIICYCHUM TIOCTOSIHCTBA
BHYTPEHHEH CpeIlbl OpraHi3Ma, YIaCTBYIOT B MOACPKaHUN MOCTOSTHHO-
IO OCMOTHYECKOTO TaBICHHsI ONOXKUAKOCTEH (0CMOTHYECKHI TOMEOCTa3).

®ocdarnas Oydepnas cucrema (Na,HPO, — NaH PO,) obecneun-
BaeT KHCIOTHO-OCHOBHOE paBHOBecue. MoHbl Na™ yyacTByIOT B pery-
TSI BOJHOTO OOMEHa W BIMSIOT Ha padoTy dhepMeHTOB. Bmecte ¢
nonamu K*, Mg?'u Ca?" monbl Na*® y4acTBYIOT B mepeaade HEpPBHBIX
UMITYJIbCOB Yepe3 MeMOpaHbl HEPBHBIX KIETOK U MOIACPKUBAIOT HOP-
MaJIbHYI0 BO30YIUMOCTh MbIIIeYHBIX Ki1eToK. NaCl — OCHOBHOU HcC-
TOYHHK COJITHOM KHCIIOTHI JUTSI KEITyAOYHOTO COKa.

B opranusme HaTpwuii IOCTyMmaeT B OCHOBHOM B BHJIE ITOBaApEHHON
COJTH, eXEIHEeBHAsI IOTPEOHOCTD — | T, XOTS CpeaHee moTpedieHne mo-
cturaet 4-7 r. 36birounoe norpednenne NaCl cmocoOcTByeT nosisie-
HUIO TUTIEPTOHH.

Konmnentpanus nonos Na* BHyTpHU KJIeTKH B 15 pa3 MeHbIle, 4eM
BO BHEKJICTOUHOH KUIKOCTH, a KOHIICHTpaIns HoHOB K* B 35 pas BeImre
BHYTPH KJIETKH, YeM BHE €€.

UtoObI IOIIEPKaTh Takoe pacrpenencHue, HoHsl Na™ u K momk-
HbI HEIIPEPBIBHO MepeMeniarbes, 4To obecreunBaeTcsi padoTol Ha-
TPUH-KAIHEBBIX HACOCOB. DTH HACOCHI, 00CCIICUMBAIOIINE TIEPEHOC
MOHOB 4epe3 IIa3MaTUYeCKyr0 MeMOpaHy MPOTHUB TPaJHCHTa KOH-
IeHTpanuu, TPeOyIOT OONBIION 3aTpaTsl 2HepTUn. [loaTOMY TTIepeHoc
nonoB Na® u K* yepe3 kiieTouHble MEMOpaHBI COMPSIKEH C 3K303p-
roHuuyeckou peakuuei rugponnsa AT®. Harpuii-kanueBbiit rpaueHT
00yCIIOBJIMBa€T BO3HUKHOBEHUE PA3HOCTHU IMOTCHIIMAJIOB HA KJIETOY-
HOI MeMOpaHe.
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Puc. 11.1. Cxema oeucmsus uonos Na*, K — AT®-azvl u 8603HUKHOGEHUA
DPA3HOCTY HOMEHYUAL08 HA KAEMOUHbIX MEMOPAHAX

3a cueT ’Hepruu ruapoausa ogHoi Monekyiasl AT® tpu nona Na*
BBIBOJISITCS U3 KJIETKH, a /1Ba MoHa K' mocTynaroT BHyTpb KIETKH.

Taxoit mucOamaHC SMEKTPUUECKHUX 3aPSIOB M CIYKUT TPUIHHON
BO3HMKHOBECHHUSI Pa3sHOCTH MOTEHIMAJIOB HAa MeMOpaHe, B YaCTHOCTH,
HEPBHBIX BOJIOKHAX.

Kauamii. B opranusme uenoseka comepsxkurcs 160 r (0,23 %) kanusi.
Kanuit —ocHOBHOI BHYTPHKJIETOYHBIN KaTnoH (2/3 0T 00111ero Konde-
CTBA aKTUBHBIX KJIETOUHBIX KaTHOHOB). M3 0011ero KoanyecTBa Kajust
— 98% HaxoaUTCsl BHYTPH KJIETOK; 2% — BO BHEKJIETOUHOM >KHJIKOCTH.
Ero Tomorpadusi — neyeHb, MOYKH, Cep/lle, KOCTHAS TKaHb, MBI,
KpPOBB, MO3T U T. 1.

Honpl K™ urpator BaxkHyt0 poib B (PM3MOJIOTHUECKUX MPOIleccax,
COKpAILCHUU MBIIIL, HOPMaJbHOM (PYHKIIMOHHPOBAaHWU CEpALA, MPo-
BEJICHUHM HEPBHBIX UMITYJIbCOB, OOMEHHBIX peakuusx. VoHbl Kamust —
Ba)XHBIE aKTUBATOPHI (PEPMEHTOB, HAXOSAIINXCS BHYTPH KIETOK. MOHBI
Na® u K™ mpuanMator yuactre B OMokarammse, oOpa3ysl CMelIaHHbIe
KOMIUIEKCHI TUTIa (hepMEHT — KaTuOH — cyOcTpar. Kanuit o0pasyer koM-
IUIEKCHI ¢ (pepMeHTaMu U cyOcTparamu, YTO UTPaeT BaKHYIO pOjb B
TpaHcropTe HOHOB. Kak ye oTMedanoch, aHTHOMOTHK BaJTMHOMHIINH
n30MpaTENIbHO B3aMMONIEHCTBYET ¢ noHOM K™, 00pa3ys mpouHBI KOM-
IUIeKC (C MOHAMHU HaTpHsl B OYCHb HE3HAUYUTEIBHOH cTerneHu). B cBs-
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3M C 9THM, BAJIMHOMHILIMH MOKHO paccMaTpuBaTh Kak OMOJIOTMYECKYIO
MOJIeNb TIepeHocurnka noHoB K dyepes mnazmarndyeckue meMOpaHbI B
KIIETKY.

C nmmieit 00b19HO MOTpedsieTcs 2-3 T kanus B cyTku. [pu kanme-
BOM HcTouieHnu npumMensitor KCI.

Maruuii. B opranmsme uenoseka conepsxutcs okono 20 r (0,027 %)
Maraus. B HanOompImeit cTeleHn MarHuii KOHIICHTPUPYETCS B ICHTUHE
Y 3Maju 3yO0OB, KOCTHOW TKaHH, MOPKETYIOYHOHN JKele3e, CKEeIETHBIX
MBIILIIAX, MOYKaX, MO3Te, eYeHu u cepate. Konuenrpanus nonos Mg**
BHYTPH KJIETOK B 2,5-3 pa3a BhbIlIe, YeM BO BHEKJIETOUHBIX HKHUIKOCTAX.

MmMest MeHBIIMIA pagryC MOHA W, COOTBETCTBEHHO, OOJBIINN MOH-
HBII ToTeHIman, noH Mg?" obpasyer Gosiee POYHBIE CBA3U C OMOJIH-
ranaamu, 4yeM noH Ca?’, mostomy siBisieTcsi OoJiee aKTUBHBIM KaTallH-
3aTOpoM (hepMEHTATHBHBIX TporieccoB. Mon Mg?* BXOAWUT B COCTaB
pa3nuYHBIX (DEPMEHTATHUBHBIX CHUCTEM, SIBIISACH aKTHBATOPOM W He-
3aMEHUMBIM KOMIIOHEHTOM (B KapOOKCHIIENTHIA3y, XOJIHMHICTEpazy U
ap.) Tonbko u36bITOK HOHOB Mg?" MoxeT obecrnieunTsh ruaponu3 AT,
COIIPSDKEHHBIN C PsiIoM ()epMEHTATUBHBIX peakluii, o0pasyeTr rujapo-
docrdar-non HPO,* ¢ BeiieneHreM OONBIION0 KONTHYECTBA SHEPIUH.

Kansuuii. O6mee conepxanue xanpius B opranmme 1,4%. Oc-
HOBHA$ Macca KaJblKs HAXOAUTCS B KOCTHOH 1 3yOHOM TKaHSIX.

Honbr Ca** mpruHUMAIOT y4acTHe B Mepeiade HEPBHBIX UMITYJIbCOB,
COKpAIIIEHWH MBIIII] ¥ PETYINPOBAaHUH PAOOTHI CepAeYHON MBIIIIIHI.
Kanpumii mpakTHYeCcKu He UCTIONB3YETCS BHYTPHU KIIETKH, OH BBICTYTIA€T
B KaUe€CTBE CTPOUTENHLHOTO MaTepraia B opranmu3Me. B kocTsx u 3y0ax oH
HAXOJIUTCSA B BUJIE HEpAcTBOpUMOro rusipokcoanaruta—Ca, (PO,) , (OH).
MuHepabHYI0 OCHOBY 3yOHBIX TKaHEH (IEHTHHA) COCTABIIIIOT TaKXkKe
¢rop-anarut Ca, (PO,) ,F u xnopanarur Ca, (PO,) ,Cl.

Crponuuii. O01miee conepKaHue CTPOHLKS B OPraHU3Me YellOBEeKa
103%. HaxomuTcst OH TIIaBHBIM 00pa3oM B KOCTHO#M TKaHH, YaCTUIHO
3aMenas Karbluii. IrpaeT BaKHYIO pOJb B IIPOIIECCAX OCTEOTeHE3a.

Bapuii. [To conepxanuro B opranusme yenoseka (10°%) orHocur-
sl K MPUMECHBIM 3eMeHTaM. OH HaKaljauBaeTcs NPEeUMYIECTBEHHO B
ceryaTtke miaza. bapuil sBisieTca TOKCHUHBIM JUTst opranuzma. OH oka-
3BIBAET HEWPOTOKCHYECKOE, KapJUOTOKCUYECKOE U TEMOTOKCHYECKOE
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neiictBue. MexaHH3M TOKCHYECKOTO JICHCTBUSL MOHOB Oapusi 3aKiiroda-
€TCsI B TOM, YTO OHH, NMEsI OAMHAKOBEIN PaInyC C HOHAMU KaJusl, KOH-
KypHUPYIOT C HUIMH B OMOXUMHYECKHX MPOIeccax W 3aMeIaroT UX, 9TO
MIPUBOJANT K THITOKAITHEMHUH.

11.1. IlpuMeHeHNe HeOPraHMYeCKUX COeTMHEHHUIT S-2JIeMeHTOB
I u Il rpynn B Meaunute u papmManuu

1. Litii carbonas (iutus kap6onar) Li,CO,. Conu nutus npeajio-
YKEHBI JIABHO JUIS JISYCHUS TIOAATPHI U PACTBOPEHUS ITOUYEUHBIX KAMHEH.
YcraHOBIEHO, YTO Npenaparsl JUTHS 001a1ai0T CHOCOOHOCTBIO KyTIH-
pOBaTh OCTpPOE MaHUAKAIBLHOE BO3OYKIACHUE Y TICHXMYECKH OOIBHBIX.
Jo3br Li2CO3 YCTaHABJIMBAIOTCS UHAUBUYAJIbHO, TIOCTOSIHHO MPOBOJIS
mabopaTopHBIE HCCISIOBAHNS COJCPKAHUS JTUTHS B CBIBOPOTKE KPOBH.
Bo Bpemst neyenunst kKapOOHATOM JIUTHSI BO3MOKHO BPEMEHHOE YBEJIHNYe-
HUE Macchl Tesa 1 (opMHUpOBaHKE 3002, BO3MOKHBI HApyIIEHHs (QYHK-
UM TI0YEK, YBEIMYCHUE KOHIIEHTPAIIMHU JINTHSI B KPOBH. BhImyckaroT
Li,CO, B hopme TabneToK, MOKPHITHIX 0007104K0H 110 0,3 T.

2. Natrii chloridum (marpus xnopun) NaCl. Hatpus xmopua conep-
JKHUTCSI B KPOBH U B TKaHAX, KHUIKOCTIX opranm3ma. B xposu w (NaCl)
=0,5, ero comepkaHuEM 00ECIIEINBACTCSI IIOCTOSTHCTBO OCMOTHYECKOTO
JaBJIeHUS KpoBU. M3oToHmdecknil ((hU3MOTOTHICCKHNA) PacTBOP IS
nHbekmil — Solutio Natrii chloridum isotonica pro injectionibus — Bo-
JTHBIN pacTBOp HaTpus xiopunaa 0,9%. Ero BBoAAT nox Koxy, BHYTpH-
BEHHO MpH OOJBIIUX MOTEPSIX KHUIKOCTEH ¥ MPU WHTOKCHKAIUIX. Y-
JIOBHOE Ha3BaHHE «(PU3NOJOTHIECKHIT» — OH TOIYYHJI B CBSI3U C TEM,
YTO €ro pacTBOP M30TOHMYEH IIa3Me KPOBH 4YenoBeka. Ero mpumens-
10T JJISl PACTBOPEHUS Pa3IMUYHBIX JICKAPCTBEHHBIX MPENapaToB W s
KaneJbHbIX BIMBAaHWNA. [ MIIEPTOHUYECKHE PACTBOPHI HATPHSI XJIOPUA
(3-5-10%) — npuUMeHSIOT Hapy>KHO B BHJIE KOMIIPECCOB M TPUMOYEK
IIPY JICYEHUH THOMHBIX paH. BBeneHHe 3THX pacTBOPOB MO KOXKY HE
JIOTyCKaeTcs, T. K. BEI3bIBAET HEKPO3 TKAHEH.

3. Kalii chloridum (xamust xmopun) KCl. TIpumensiercs kak wc-
TOYHWK MOHOB KaJiUsl MPHU TUTIOKATUEMHUH W KaK aHTHaPUTMHYECKOe
CPE/CTBO, OKa3bIBaCT yMEPEHHOE IUypeTHueckoe neiictBue. BHyTpb
HazHayaroT 1o 1 T, win BHYTpUBEHHO 4 % pacTBOPHI.
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4. Magnesii oxydum (maruus okuck) MgO. [Ipumensiercst kak aH-
TalUJHOE CPEICTBO, HEUTPAIU3YET COJIIHYIO KUCIIOTY JKEIyJO4YHOIO
coKa:

MgO +2HC1 — MgCl, + H,O

B otminune or NaHCO3 aHTauuaHoe aeiicteue MgO He conpoBo-
KJaeTcs BTopuuHoi runepcekpenueii. O6pasyrommiicas MgCl,, nepe-
XOJIsl B KMIIIEYHHK, OKa3bIBACT IMOCIAOISIFOINI 3P PekT. Maraus oKuch
(MgO) BXoauT B cOCTaB KOMOMHHPOBAHHOTO TIpemnapara ajbMareib.

5. Magnesii sulfas (marnus cynspar) MgSO,x7H,0. Marnus
cynb(ar mpu MnapeHTepaJbHOM NPUMEHEHHH OKa3blBaeT yCIIOKauBa-
IolIee JICHCTBUE HA IIEHTPAIBHYIO HEPBHYIO cUcTeMy. B 3aBrcumocTi
OT 103l HAOMIOMAIOTCS pa3NMu4yHbie d(P(EKTH JIeYeOHOTO EHCTBHS,
TaKue KaK CEHAaTUBHBINA, CHOTBOPHBIM WM HapKOTHUeCKuU. Maruus
Cynb(ar KaKk HapKOTHYECKOE CPEIICTBO HE MPUMEHSETCS, TaK KaK MpU
MaJeiIed nepe03uPOBKE JIETKO BBI3BIBAIOT MMAPAIUY JIbIXATEIBHOTO
neHTpa. OH OKa3pIBaeT TaKXkKe JKeTYETOHHOE JIEHCTBHUE, YTO CBSA3AaHO C
pedIIeKTOPHBIM pa3JipaKeHHUEM HEPBHBIX OKOHYAHUMN CIIM3HCTON 000-
JIOYKH ABEHAALATUIICPCTHON KMIIKK. TakuM 00pa3oM cyab(ar Maraus
NPUMEHSIOT B Ka9€CTBE MPOTUBOCYAOPOKHOTO, CIIa3MOJIMTHIECKOTO U
CIaOUTETLHOTO CPEICTBA.

6. Magnesii peroxydum (maruus nepekucs) — cmecb MgO (85 %)
1 MgO, (15%). IIpuMeHSIOT IpU JMCIIENICHH, OPOKEHHMH B KMIIEYHHKE,
noHocax. JleueOubIit A3 PekT yacTuuHO cBsi3aH ¢ jaedctBueM MgO u
4acTUYHO — ¢ oOpasosanueM H, O, B xenmymke:

MgO, +2HCl — MgCl, + H,0,

7. Magnesii subcarbonas (marHus kapOoOHaT OCHOBHOW)
Mg (OH),x4MgCO,xH,O. TIpuMeHAIOT HApyXHO KaK MPUCHIIIKY,
BHYTPb — NPH TOBBIIICHHOW KUCIOTHOCTH KEIYyAOYHOTO COKa M Kak
nérkoe cnaburenapHoe. BxomuT B coctaB Tabnerok «Bukamnn» u «Bu-
Kaupy.

8. Calcii chloridum (xanbuus xnopun) CaCl,x6H,O. IIpumens-
0T MIPY Pa3IMYHBIX MATOJOTHYECKUX COCTOSTHUSIX: TIPH HEOCTATOUHOH
(GYHKIMH TapauTOBUIHBIX KeJle3, TPU YCHUICHHOM BBIJICIICHHN Kallb-
Ul U3 OpTaHu3Ma, NPU aJUIePTUYECKUX 3a00JIeBaHUMX, KaK CPEJICTBO,
YMEHBIIAIOMIee MPOHULAEMOCTb COCYIIOB, ITPH KOXKHBIX 3a00JI€BaHUIX
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(3yne, sK3emMe, rcopuase 1 Jp.), IpHU TOKCHUECKHUX MOPAXKEHUAX Iede-
HU, KaK KPOBOOCTaHABIUBAIOIIEE CPEICTBO, KaK MIPOTUBOSIUE IIPH OT-
paBlICHUU COJISIMM MAarHHMsl, IaBEIEBOM KUCIOTOH U COIsIMU (PTOPOBO-
JIOPOJHOMN KHUCIIOTBI.

PacTBopbI KanpLusi XJIOpWAa BBOAAT BHYTPUBEHHO, TaK KaK OHH
00J1a/1al0T CHJIBHBIM Pa3ApaskaloliiM ACUCTBUEM U BBI3BIBAIOT HEKPO3
TKAHEH.

9. Calcii sulfas ustus (kanpuusi cyab(ar >KKEHBIH, THIIC)
CaSO,x2H,0. IIpuMeHAIOT B TPaBMATOJIOTUM [/ HAJIOKEHHS TUIICO-
BBIX MOBSI30K U CTOMAaTOJIOIMYECKOH MPAKTHKE.

10. Barii sulfas pro roentgeno (0apust cyibdar 1Jisi peHTT€HOCKO-
nuu) BaSO,. [IlpumeHsAroT BHYTph B BUJIE BOJHOM CYCIIEH3UH KaK KOH-
TPacTHOE CPEACTBO NPU PEHTICHOJIOTMYECKOM HCCIICOBAHNY MTUILIEBO-
Ja, )KeITyIKa U KUILCUHHUKA.

Hexotopsie coennnenus s-anementos I u 11 rpynm npumeHsitoTcs B
KauecTBE PEAaKTHBOB IPH aHAJIM3€ JIEKAPCTBEHHBIX BEIIECTB B (apma-
LEBTUYECKOM aHAIM3e, a TAKKe MMPH aHaJHM3€ JEKapCTBEHHOTO PacTH-
TenbHOro chipbs. Hanmpumep: NaOH, KOH, Ca (OH) ,u mp.

12. Buonornyeckas ponb p-anemeHToB llI-VI rpynn

12.1. p-anementsl I1IA rpynnsi

Bop u anfoMuHHI OTHOCSATCS K MPUMECHBIM MHKPORIIEMEHTAM,
MaccoBast JI0JIs MX B OpraHu3Me yenroBeka coctasisier 107 %.

Bop xonunentpupyercst B snerkux (0,34 mMr), MMTOBUIHON keje3e
(0,30 mr), cenesenke (0,26 mr), meuenu, mo3re (0,22 Mr), moukax, cep-
neanoi mprmie (0,21 Mr); B BUie TPyAHOPACTBOPUMBIX COJIel OOpHOU
KHCJIOTBI ¢ KATHOHAMH METAJUIOB BXOJIUT B COCTAB 3yOHOH M KOCTHOM
TKaHEH.

buonorndeckoe neiicTBre 60pa HEAOCTATOUHO M3ydeHO. Ero Gmo-
JIOTHYECKasl POJib CBS3aHA CO CIIOCOOHOCTBIO K OOpa3oBaHUIO KOM-
TUTEKCHBIX COEIMHEHUH € KHUCIOPOJCOACPKAIUMHE JIMTaHaaMu. bop
y4acTBYeT B YIIEBOAHO-(pochaTHOM 0OMEHE, B3AUMOCHCTBYET C yIJle-
BOJIaMH, epMEHTaAMU, BATAMHUHAMH, TOPMOHAMH.
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OH sIBJIsSIeTCS HEOOXOAUMBIM JIEMEHTOM JUJIs1 HEKOTOPBIX JKUBOTHBIX
U pacteHnil. B pacreHusx 0op pearupyer ¢ MHTHOMTOPaMHU WX pa3BU-
THSI — HOJU(EHOTAMH, YMEHbIIAast TOKCHYHOCTH MTOCIICTHUX.

AJIOMUHHH KOHLEHTPUPYETCS TJIABHBIM O0Opa3oM B CBHIBOPOTKE
KPOBH, JIETKHX, TICYCHH, KOCTAX, MOYKAX, HOTTAX, BOJOCAX, BXOJHUT B
CTPYKTYpY TKaHe#l Mo3ra yenoBeka. CyTouHOe MOTpeOIeHHE aTiOMH-
HHS 9€JIOBEKOM COCTABIISIET 47 MT.

AJIOMHMHWI BIHSET HAa Pa3BUTHE SITUTEINATBHON M COCTUHUTEIb-
HOIM TKaHe#, Ha pereHepalyio KOCTHBIX TKaHEW, BIUSET Ha OOMEH
docdopa, okazpiBaeT Bo3neiicTBUE Ha (hepMEHTATHBHBIE Mpoliecchl. B
OONIBIIMHCTBE Ccliy4daeB KarnoH Al*" 3amemraer nonst Mg?', Ca?" — ak-
THBATOPBI (hEpPMEHTOB. AJIFOMUHHI CIIOCOOEH 00pPa30BBIBATH C KHUCIIO-
polconepKaliuMi aHHOHAMH, Haripumep Gocdaramu, HepacTBOPHUMBIC
cou:

AP* + PO — AIPO,

12.1.1. Jleueonoe oeiicmeue HeopeaHUYeCKUX coeOuHeHull bopa
U AIOMUHUA

Opro6opras kucnora (H,BO,) npumensieTcs B kaueCTBE aHTUCETITH-
YECKOT0 cpesicTBa. Bricokast pacTBOPUMOCTH OOPHOW KHCIIOTHI B JIUTIH-
Jax obecneynBaeT OBICTPOE MPOHUKHOBEHHE €€ B KIETKH YePe3 MEeM-
Opanbl. B pesyabrare mporcXoquT CBEPTHIBAaHHUE OCITKOB (JeHaTypanus)
UTOIIIa3Mbl MUKPOOPTraHU3MOB U UX ru0elb.

Bypa (Na,B,0_x10H,0) npumensercs kak aHtucentuk. Jlercraue
00yCIIOBJICHO TE€M, UTO IPU TUAPOIN3E TeTpabopara HaTpus oOpasyer-
cs1 OOpHast KUCJIOTa U LIETI0Yb!

Na,B,0, + 7H,0 < 4H,BO, + 2NaOH

2747

Hapsiny ¢ GopHOIl KHCIOTOM aHTHCENTHYECKUM JCHCTBHEM 00Ja-
JaeT THAPOKCHA HaTpus. [lpu Bo3melcTBUM MmIeI0Ye HA MUKPOOHBIC
KJIETKH ITPOUCXOIUT OCAXKICHHUE KIIETOUHbBIX OCIIKOB, M BCIICICTBHE 3TO-
ro rubens MUKpoopranu3moB. Vcnonbs3yercst 6opHast Kuciorta u Oypa
TOJIBKO Hapy»HO, IIOCKOJIBKY IIPH BHYTPEHHEM IIPUMEHEHUHM OHU OKa-
3BIBAIOT TOKCUYECKOE JCUCTBHE.
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B ocHoBe aHTalluIHOIO ,[[Cf/iCTBPIH TUAPOKCHUAA AJIFOMUHUSA JICIKUT
B3aHMOHeﬁCTBHe €r0 ¢ MOHaMH OKCOHMHS, YTO MPUBOAUT K CHUIKCHUTIO
KHCJIOTHOCTH KECJIYIOUYHOI'0O COKa:

Al (OH) , +3H,0" = A" + 6H,0
O6pasyromuecs nonsl AP ocaxatorcsa dpocdar-nonamu (PO,*) n
BBIBOJIATCS C (heKaTUAMK U3 OpraHu3Ma:

AP*+ PO — AIPO L

AnTauuaaeiii ekt ruapokcuaa amoMHHUS Oosee Onarompu-
ATeH, 4eM ruapokapoonara Harpus (NaHCO,) — nutbeBoit conpl. ITo-
3TOMY, IPH JJIUTEIHHOM JICYEHHH S3BEHHOM OOJE3HHU, PeKOMEHIYeTCs
npenapar «AJbMareib», COCTOSIINNA U3 Telsl aJIOMUHUS THIPOKCUIA
n MarHusi okcuga. @opma reist oOyclaBIuBaeT OOBOJIAKUBAIOILUI U
ajzcopOupytommid 3dexr nmpenapara, KOTOPbIA HPOSIBISET JeueOHOE
aHTAIMIAHOE NEHWCTBHE, HE HAapyIlasi KHCIOTHO-IIEI0YHOE PaBHOBECHE
Y DJICKTPOJIIUTHBIN OallaHC B OpraHU3Me.

Amomoxkanuessle kacupl (KAl (SO,) ,x12H,0) npumensrorces Ha-
PY’KHO B KQueCTBE aHTHCEINTHKA B BHJIE IPUMOYCK, MOJI0CKAHHMA, IPO-
MBIBaHWH. DapMaKoIOTHIECKOe IEHCTBHE O0YCIOBICHO TEM, UYTO HOHBI
A" o6pasyror ¢ Oenkamu (MpoTeMHaMu P) KOMIUICKCHBIE COETUHEHHS,
BBINAJAOIIKE B BUIE Telleii:

AP+ P> - AIPL

OTO NMPUBOJUT K THOCIIM MUKPOOHBIX KJIETOK U CHHUYKAET BOCIAJIN-
TeNbHYIO0 peakinio. Kpome Toro, mpemnapar npuMeHsIeTcs Kak BSOKYIIIee
M KPOBOOCTAHABJIMBAIOIIEE CPEICTBO. Bsikyliee JelCTBHE CBSI3aHO C
OCaKJIeHHEeM OeIKOB 1 00pa30BaHMEM KUCIIOTHBIX allbOyMHHATOB. [Ipu
HaHECEHUH Iperapara Ha CIU3UCThIE 000JO0YKHM UM HA PaHEBYIO IO-
BEPXHOCTh MPOUCXOJUT YACTUYHOE CBEPThIBAHHE OEJIKOB CIIM3U WU
PaHEBOTrO JKCCY/IaTa, YTO MPUBOIUT K OOPA30BAHUIO TUICHKH, 3alHIIa-
IOIIEH OT pa3pa)KeHUs YyBCTBUTEIbHBIC HEPBHBIE OKOHYAHUS TTOJIJIC-
Kaiux TkaHed. [Ipu 3ToM yMeHbIIaroTcs OOJIEBbIC OIYIIEHUS, PO-
HCXOJUT MECTHOE CY)KEHHE COCY/IOB, OIPaHUYCHUE CEKPEIINHU, a TAKKE
HETMOCPEJCTBEHHOE YIUIOTHEHNE KJIETOYHBIX MEMOpaH, 4TO MPUBOIMT
K YMEHBIIICHHIO BOCIIAUTENLHON peakinuu. KpoBooCcTaHABIUBAIOIIHNI
a¢dekT CBsi3aH CO CBEPTHIBAHMEM OEJIKOB Ha PAHEBOM MOBEPXHOCTHU
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KpPOBEHOCHBIX cocy10B. Ha 3ToM 0CHOBaHO NpUMEHEHHE aIIOMOKaIHe-
BBIX KBacCI[OB B BHJI€ KapaHjallel Kak KpOBOOCTAHABIMBAIOIIETO CPe/i-
CTBa IpH NOpe3ax, a TakKe JUId MPUKUTaHUS KOHBIOKTHBBI TJ1a3a Mpu
Tpaxome.

Koxennie kBacupl (KAl (SO,),) ncnons3yroress B BUJIE NPHUCHITIOK,
KaK BsOKyIIee W TOACYIIUBaromiee cpenctso. [lomcymmBarommii 3¢-
(eKT cBs3aH ¢ MEUICHHBIM IIPOLIECCOM HOIVIOIIEHHS BIary:

KAI (SO,) ,+nH,0 — KAI (SO,) , x nH,0

12.1.2. IIpumenenue HeopzaHuuecKux coeOuHeHuil 6opa u anomu-
HUs 6 MeOuyuHe u gapmayuu

1. Acidum boricum (6opnas kucnora) H,BO,. Ilpumensior na-
PY)KHO KaK aHTHCENTHYECKOE CPEACTBO B BUAE BOAHBIX PACTBOPOB
(2-4%) nns monmocKaHUs MOJOCTH PTa, 3¢Ba M AJISl IPOMBIBAHMUS IJ1a3,
HA3HAUYaAIOT Takxke B BuJe Mazu (5-10%) u B mpucknkax mpu 3a0o-
JIeBaHUSX KOXKH.

2. Natrii tetraboras (Borax) — narpus Terpabopar (Oypa)
Na,B,0.x10H,0. IIpuMeHstoT Hapy»KHO KaK aHTUCETNITUYECKOE CPEl-
CTBO JUIsl CIIPUHICBAHUH, TTOJIOCKAHUI, CMa3bIBaHUI B BHJIC BOJHBIX
pactBopoB (1-2%), a TakKe B BHJIE Ma3eil U IPUCHITOK.

3. Aluminii hydroxydum (amomununs rugpookucs) Al (OH),.
[IpuMeHsI0T BHYTPH B KaUueCTBE aJICOPOMPYIOIIETO, 0OBOIAKUBAIOIIETO
W aHTAIUJHOTO CPEJCTBA MPU TOBBIIIEHHOW KHUCIOTHOCTH JKEITyH04-
HOTO COKa, SI3B€HHOH 0OJIe3HU KeIy/Ka W JBEHAIaTUIICPCTHOW KHIII-
K{, OCTPBIX M XPOHMYECKHX TUIEPALMIHBIX TacTpUTaxX U MpH IMHUIIe-
BBIX OTpaBieHusX. Hasnauator BHyTph B BuIe 4% BOAHON CYCHEH3HH.
Jimatensnoe npumenenue Al (OH), MOXET TIPUBECTH K MOSBIEHHIO
3aropa, mostomy pexomenayror Al (OH), nmpumeHsATs B cOYETAHUH
¢ MgO.

4. Almagel (anpmarens) (coctas: Al (OH) ,, MgO ¢ noGasnennem
D-copbura). [IpuMeHnstoT npu A3BeHHON OOJIE3HU JKENTyJKa U JIBEHA-
[ATATIEPCTHON KHIIKH, OCTPHIX M XPOHWYECKUX THUIEPANUIHBIX Ta-
CTpHUTaX, 330(paruTe U APYTUX KEeTyTOTHO-KHUIIETHBIX 3a00IeBaHUIX.
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5. Gefal (redas) — nekapcTBEHHBIN Npenapar, conepKalui amo-
MuHHS Qocdar B BuIe CycrieH3uu Oenoro npera. [IpuMeHsIoT Kak aH-
TaIUHOE CPEJICTBO TPH SI3BEHHOW OOJIE3HM, TaCTPUTAX, IUCIETICHU
u Jap.

6. Aluminii et Kalii sulfas — xanus-anroMmuaust cynbgar (KBacibl
amomununeBo-kanuesbie) KAl (SO,) ,x12 H,O. IIpuMensIoT Hapy»KHO
B Ka4eCTBE BSDKYIIETO CPENCTBA B BUAE BOAHBIX pacTBOpoB (0,5-1%)
JUTS TTOJIOCKAHMA, IPOMBIBAHUH, TPUMOUYEK U CIIPUHIIEBAHUMN, TIPH BOC-
MAJUTENBHBIX 3200JI€BaHHUAX CIM3UCTHIX 000s104eK 1 KoXH. [Ipumens-
FOT TAK)K€ B BUJE KapaHJAUIe JUIsl MPUKUTAHUM, IPU TPaXOMeE U KaK
KpOBOOCTaHaBIMBAIOIIEE CPEACTBO MpH Topesax. JKokeHbIe (TpoKajeH-
upi€e) kBacipl (KA (SO,) ,) NpUMEHAIOT B COCTaBE MPHUCHINOK KaK Bsl-
JKyIlee U MOJCYIINBAIOIIEe CPEICTBO.

6. Bolus alba (Genas mmna) Al, (SiO,), obnanaer ne4eOHBIMH
CBOMCTBaMH, OKa3biBas 0OBOJaKuBarouiee Aeciicreue. HasHauaror Ha-
PYXHO B opMe MPHUCHITIOK, MACT, Ma3el MPU KOKHBIX 3a00JI€BaHUSAX,
SI3BaxX, OMPEIOCTSX, OKOrax. BHYTph NMpH KeTyZ0YHO-KUILEUHBIX 3a-
OoJieBaHMSX (KOJIUTBI, SHTEPHUTHI) H MHTOKCUKAIIHSIX.

CriaBel aMIOMUHUS (IHO3aTb W AP.) UCTIOIB3YIOTCS JJIT U3TOTOB-
JICHUS] METAITMYECKHUX U3JEUN, TPUMEHSIEMBIX B (hapMalluil U MeIH-
LMHCKOW MpPAaKTHKE, B TOM 4yHciie HHQYHAUPHBIX ammapaToB, MpegHa-
3HAUEHHBIX JJIsl IPUTOTOBIICHUSI MH(PY30B (HACTOEB) U OTBapoB. benas
rmuna (Al (Si0,) , ¢ mpumecero CaSiO, u MgSiO, ncnonb3syercs B Ka-
YEeCTBE OCHOBBHI (constituens) JUIst MPUTOTOBJICHHS MTUTFONb M TAOJIETOK.

B 3y0oBpaueOHOW NpakTHKE MpUMEHsIeTCs OOpHas KUCIOTa, KO-
TOpasi UCIIOJIb3YETCsl B KaueCTBE HAIONHHUTENS (HOPMBI MPH OTIMBKE
CTaNBbHBIX 3y00B. B cOCTaB CTOMATONOTMYECKHX TACT, TPUMEHSIEMBIX
KaK KJIEH-ITpOCIIorKa Jij1s 3yOHBIX POTE30B, BXOIUT HATPHUS MeTabopar
(NaBO,) B cmecu ¢ amomunus ruapokcunom (Al (OH),).

Kaonun (Al,0,xSi0,x2H,0) BXOIUT B COCTaB IIEMEHTOB, KOTOPBIE
WCTIONB3YIOTCA KaK IIIOMOMPOBOYHBINA MaTepHall.

B xummueckoM 1 papmManeBTHIeCKOM aHAIN3€ NCTIOIB3YIOTCS Clie-
JOYIOLIME COeIUHEHUSI 0opa M aJIOMUHUS: aTIOMUHHS OKHChH JJIsl XpO-
marorpadun (I u I creneHn akTUBHOCTH); KHCIOTa OOpHAas, HATPUS
terpabopar (Oypa) Ayt IpuroToBiIeHH Oy(pepHBIX PaCTBOPOB.
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12.1.3. Toxcuueckoe oeiicmeue coeOuneHuii 6opa, atioMuHus u
MAIAUA HA HCUGOU OP2AHUM

M30bITOK OG0pa BpeaeH st OpraHu3Ma 4eJI0BeKa, TaK KaKk yrHeTaeT
(hepMeHTHI aMHIIa3bl, MPOTEMHA3BI, YMEHBIIIAET AKTUBHOCTH a/IpeHaIH-
Ha (CoeqnHeHUs (PEHOIBHOW MPUPOBI), C KOTOPHIM OOpHas KHUCIOTa
o0pasyeT NpOYHbIC KOMIUICKCHI. YIOTPEONCHHE MUILEBBIX MPOLYKTOB
¢ OOJIBIIMM coJiepKaHUEeM Oopa HapyllaeT B OpraHu3Me oOMeH yriie-
BOJIOB M OEJTIKOB, YTO MPHUBOANUT K BOSHUKHOBEHUIO SHJEMHYECKHUX KH-
IIEYHBIX 3200JIeBaHNl — SHTEpPHUTOB. | Ipy MmomaiaHuy B OpraHu3M yepe3
JKEITYIOYHO-KHUIICYHBIH TPAKT BBI3bIBAET TOLIHOTY, OKA3bIBAET BPEITHOE
neiicreue Ha [ITHC, cMMIITOMBI KOTOPOTO OITKUCAHBI [10]] HA3BaHUEM «00-
pusm». [Ipu oTpaBieHNHN TOSABISAIOTCS TETOHHYECKHE CYyAOPOTH, UyB-
CTBO CTpaxa.

W36bITOK aMOMUHHS B OPraHU3Me TOPMO3HUT CHHTE3 TeMOIIOOrHa,
TaK Kak Oyiarojapsi JIOBOJbHO BBICOKOHM KOMILIEKCOOOpa3ytolien CIio-
COOHOCTH QTFOMHUHHH OIOKUPYET aKTHUBHBIC IIEHTPHI PEPMEHTOB, yda-
CTBYIOIUX B KPOBETBOPEHUH.

Jlist BBIBeIeHUS U3 OpraHu3Ma cojield 00pHOM KUCIOThI IPUMEHSIOT
JKUJIKYIO MarHesuio (BoJHas cycrneH3us okcuaa maruus MgO):

MgO +2HC1 — MgCl, + H,O
MgCl1, +Na,B,0, —» MgB,0O, + 2NaCl

[IpoTuBoOsiIHeM pU OTPaBICHUH COMsIME anmoMuHus (Al*") sBisier-
cs ruapodocdar narpus (Na,HPO,):

AP* +Na,HPO, >AIPO,{ +2Na* + H*

Tannuii oTHOCUTCS K OUeHb TOKCHYHBIM diiemenTaM. Mon TI" o6pa-
3yeT IMPOYHbIE COEAMHEHHUS C CepyCOAEp)KAIUMH JIMTaHIaMH. OTO
HPUBOIMT K IONABJIEHUIO aKTUBHOCTH (DEPMEHTOB, COACPIKAIINX CYJIb-
¢runpunsable rpynmnsl —SH. OOpa3oBaHue MIPOYHBIX COSAMHEHNH 00b-
sicusiet Teopust [Tupcona CKMKO): TI" — msirkast Kuciiora pearupyer ¢
MSATKUM ocHOBaHueM R — S —H

R-S-H+TI"*->R-S-TI+H"

M.O. M.K.

Jlacxxe BechMa HE3HAUMTENbHBIE KOIMM4YecTBa coenuHenuid T1™ mpu
MOMaJaHuM B OpPraHU3M BBI3BIBAIOT BhINaJeHUE Bosoc. B kauecTse
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MIPOTUBOSIUS TIPY OTPaABJIICHUU MOHAMU T1" HCIIONMB3yHOT aMUHOKHCIIO-
Ty uucrend HS-CH,-CH- (NH,) — COOH:
TI* + HS — CH, - CH~ (NH,) - COOH — Tl - S -~ CH, ~ CH~ (NH,) - COOH + H*

[penenbrao-nomnyctumblie koHueHTpanuu (ITJIK) anmtomunus u 6opa
3aKoHOmaTebcTBOM Poccum He pernmamentupoBasbl. ITAK mrs 6opa
OpPUEHTHPOBOYHO HaxoauTcs B npeaene 30 mr/mn. JleranpHas go3a co-
enMHEeHnH Oopa Ui B3pocibiX cocTtasinser 15-20 1, a ans aereit 5-6 T.
B ombiTax Ha 6enbIX KphICaX M KPOJTUKAX OE3BPEIHOMN IS aTIOMHUHUS
SIBIISIETCS 103a 1 Mr/Kr Beca vt KoHIeHTparus 20 M1/ B pacdeTe Ha
amomunui. Jlnsa nan6onee roxcuanoi conu Al (NO,) , neranbHas 103a
LJ1,, cocraBnsier 264 mr/xr.

K st Tannus B NUTHEBOM BOAE HE YCTAHOBJIEHA, YUWThIBas
€r0 BBICOKYIO TOKCHYHOCTh HE JOIMyCKAeTCs MPUCYTCTBUE CIIEI0B CO-
enuHenui Tawms. Jleranbnas nosza LI, = 32 Mr/Kr B pacyeTe Ha MOH
TaJuINS.

12.2. p-a3nnemenTsl IVA rpynnbsi

Yraepon. OcoOGeHHOCTH aToMa yriiepoja (PaBeHCTBO YHCIIa BAJICHT-
HBIX OpOUTAasel U Yrcia BAJIGHTHBIX 2JICKTPOHOB, UX OIM30CTH K S/IPY U
CIIOCOOHOCTH 00Pa30BHIBATh MTPOYHBIEC YIIIEPOIHBIE CBSA3M) TOCTYKHIIIA
MPUYMHOM, YTO UMEHHO YIJIEPOJ SIBISETCSI OCHOBOM MHOTOUMCIICHHBIX
oprannueckux coeauHeHui. C OMOTOTHMYECKON TOUKH 3pEHHS YTIePO/
SBIISIETCS] OpraHOTeHOM HoMep onnH. [1o comepxannro B opraHu3me de-
noseka (21,15%) yriepon oTHOCHTCS K MakposiaeMeHTaM. OH BXOIUT
B COCTaB BCEX TKaHEH M KJIETOK B opMe OCIKOB, KHPOB, YIJIEBOIOB,
BUTaMUHOB, TOPMOHOB. PoJib yrieposa B mporeccax OMocHHTE3a opra-
HUYECKUX BEIIECTB OTPOMHA.

KpyroBopor yrmepoma B mpupome OOYCIOBIEH TEpeXoioM
HEOPraHMYECKOTO yIIepoAa B OpraHuYecKuid U HaoOOpoT. B kieTkax
pacTeHuit (XJI0poIUIacTax) moj IeHCTBUEM COTHEYHOW SHEPTHH U XJIO-
poduILTa MPOUCXOANT CHHTE3 OPTaHUIECKHIX BEIIECTB:

6nCO, + 5nH,0 —*— (C.H, 0,) n +6n0,, DH>0

B opranmsme denoBeka M KUBOTHBIX MPOUCXOAUT OOPATHBIN MPO-
LIECC TIPY TKAHEBOM JIbIXaHHH:
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(CH, 0y n+6n0,— 6nCO, + 5nH,0, DH<0

Cucrema H,CO, — HCO,™ sBnstercs rmasHO# OydepHoii cucteMoii
TJ1a3MbI KPOBH, 00€CTICUNBAIOIICH TTOAICPKAHUE KICIIOTHO-OCHOBHOTO
remocTa3sa (mocTossHHOTO 3HaueHus pH kpoBm mopsiaka 7,4).

Kpemuuii siisiercst olHUM U3 HanOoliee pacipoCTPaHEHHBIX dJie-
MEHTOB, HO I10 COJICPIKAHUIO B OPraHM3ME UYCJIOBEKAa OH OTHOCHUTCS K
MIPUMECHBIM 3JIeMEeHTaM. B To ke Bpems 3TO )KHU3HEHHO HEOOXOTUMBIN
(3cceHnmanbHbIN) 2meMeHT. Becero B opranmsme B3pOCIIOTO YesioBeKa
COJIEPXKUTCS OKOJIO 1 T KpeMHUsl. borbllie Bcero KpeMHHUsI COIEPIKUTCS
B COCIMHUTCIIbHBIX TKaHAX: CTCHKAaX a0pPThl, TPaxeu, CBA3KaX, KOCTIX,
Koke (0cOOEHHO B amujepMuce), Boiocax U juMdoysnax. Kpemuuit
BJIMSIET Ha OOMEH JIUTNIOB, HAa 00pa3oBaHKe KoJUTareHa B KOCTHOM TKa-
Hu. KoHIIeHTpaIus KpeMHHUsI TI0 Mepe CTapeHMs OpraHn3Ma CHUKACTCS,
3TO SIBJISIETCS KOCBEHHBIM JIOKA3aTEJILCTBOM €r0 POJIM KaK OMOAJIEMEH-
Ta, MPEISATCTBYIOIIECIO PA3BUTHIO arepockiepo3a. KpemHuii BXoaut
TaK)Ke B COCTAaB MYKOIIOJINCAXapHI0B, 00pa3ysl MPOYHbIE dIPUPHBIC CBSI-
3H, BO3HHKAIOIINE MPU B3aUMOJICHCTBUU OPTOKPEMHEBOW KHCIOTHI C
TUJIPOKCOTPYIIIIAMH YIJICBOJIOB, T. €. UJCT MPOIECC 00pa30BaHUS KPEM-
HUM-OPraHUYECKUX COECIMHEHUM:

R, —O-Si(OH),~0-Si(OH) ,~O—R,

12.2.1. Jleuebnoe oeiicmeue HeOpzaHUYECKUX COCOUHEHUTI
yenepooa, Kpemuus u C6UHUA

B MenumuHCKOH NpakTHKe HAXOASAT NPUMEHEHHE KaK caM yIiepoz,
TaK ¥ €ro HEOPraHMUYECKUE COCTMHEHMSL.

1. Yrepon B BUjE yIVIsi aKTUBHPOBAHHOTO (CIIEMAIbHO 00pado-
TaHHOTO JIPEBECHOTO YIJIs) 00agaeT OOIbIION MOBEPXHOCTHON aKTHB-
HocThI0. OH criocobeH aacopOoupoBaTh Ha CBOEH MOBEPXHOCTH TOKCHU-
HBI Pa3JIMYHON PUPOABI (Ta3bl, ATKATOUIBI, TSHKEIIbIE METAJUIBI U T. 11.).
[Mpumensiercst B popme TabIETOK MPU UHTOKCUKAIHMSAX, OTPABICHUSX,
JTUCTIETICHY, METEOPU3ME U JIp.

Vrmexueneiii ta3 (CO,), oOpasylomuiics B TKaHAX OpraHu3Ma B
pe3ynbsraTre oOMeHa BElIeCTB, UTPaeT BaKHYIO POJib B TpoLieccax JIbl-
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xanus U kpopooOpaienus. CO, sABnseTcs GU3MONIOIUIECKUM CTHMY-
JIATOPOM JBIXaTeIBLHOTO IIEHTPA, IOATOMY B XUPYPTUUSCKON TTPAKTUKE
JUTSL CTUMYJTALIAHN JIBIXaTebHOTO TIeHTpa MPUMEHsIeTCs Tperapar Kap-
ooren (7% CO, n 93% O,).

2. Tuppoxapbonar narpusi (NaHCO,) ucmomb3yercs npu pas-
JUYHBIX 3a00JICBAHUSX, COMPOBOXKIAIOMIMXCS aIMI030M (Iuader u
Ip.). XUMHYECKAE OCHOBBI CHIDKEHHUS! KHCIOTHOCTH 3aKJII0YAaeTCs BO
B3aMMOJIENCTBUH NaHCO3 C KUCIBIMU MPOTYKTaAMU:

NaHCO, + R-COOH —> R-COONa + H,0 + CO,

O6pazytomuecs: OpraHu4ecKrue COJIM HATPHs BBIBOISTCS C MOYOM,
a CO, sbiapixaercs yepes jerkue. Mcenonssyercs NaHCO, npu nosbi-
LIEHHON KMCIOTHOCTH KEJIyIOUYHOI'0 COKA, SI3BEHHOM O0JIE3HNU JKelTyKa
1 JIBEHAIUATUIEPCTHON KHUIIKHA. XHMHUYECKUE OCHOBBI aHTALUIHOTO
neiicteus NaHCO, 3aknro4aroTcs B peakiuy HEUTpaau3alui U30bITKa
COJISIHOM KUCJIOTBI XKEIyJJOUHOTO COKa.

NaHCO, + HCl — NaCl + H,0 + CO,

[ToGounbie oTpuLaTeNbHbIe YPQEKTHI CBA3aHBI C TEM, YTO BBIIACIIS-
rommiics yraekucabii ras (CO,) yCHIMBaeT pasapakeHne PELENTOPOB
CJIM3UCTON 00O0JIOUKHM KETy[Ka U BBI3BIBAET BTOPUUHOE yCUIICHHUE Ce-
Kpelnu, KpOMe TOTO, OH MOXKET CII0COOCTBOBATh MEePPOpaLUN CTEHKU
KeJy/IKa Py A3BeHHON Oonesnu. [pu npueme donmbumx 103 NaHCO,
B pE3yJbTaTe ero ruAposu3a U 00pa30BaHus LIEI0YH HAOIIONAeTCsI SAB-
JICHHE aJikasio3a (noBelieHne pH KpoBu), 4T0 0O4EHb BPEAHO 11 Opra-
HU3MA.

B Bomnbix pactBopax NaHCO, IpOMCXOAUT €ro MOCTENEHHbIA I'i-
JOpOJIN3

NaHCO, + H,0 — NaOH + H,CO, — H,0 + CO,1

U OPOAYKTOM TMIpoJu3a siBisieTcs wenoub — NaOH, npu Bo3aeii-
CTBUM KOTOPOH Ha MUKPOOHBIE KIETKH MPOMCXOIUT OCAXKICHHE KIle-
TOYHBIX OEJIKOB, M BCJIEJCTBHE ITOTO T'MOENIb MHUKPOOpPraHu3MoB. Ha
aToM ocHoBaHO npuMeHenne NaHCO, B KaueCTBe aHTHCENTHYECKOTO
CpenCTBa sl MOJIOCKAHWM, MPUMOYEK, MPOMBIBAHUNA TPU BOCHAIN-
TENBHBIX 3200JICBAHHSIX BEPXHUX JIBIXATEIBHBIX MyTEH, ropia, Iiia3 u
JpYrUuX TKaHEH.
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3. B xauecTBe aHTaIUJHOTO CPEJCTBA MPHMEHSIOT TPUCHIINKAT
MarHusl, J€MCTBUE KOTOPOIrO CBSI3aHO C peaKlUHUe HeUTpaiu3auuu co-
JITHOW KHCJOTHI )KETYIOYHOTO COKa:

Mg Si,O, + 4HCl — 2MgCl, + 2H,0x3Si0,

OO0pa3zyromuiicss Teh KPEMHUEBOH KUCIIOTHI 00NagaeT 00BOIaKH-
BaIOIIUM U aICOPOUPYIOIIUM JACHCTBHEM.

4. Wounl ceunma (Pb*"), BcTymas B peakinuu C MUTOIUIA3MOU MHU-
KPOOHBIX KJIETOK U TKaHEW, 00pa3yroT rejeoOpasHble ajbOyMHHATHI.
B HeGompImx 103aX pacTBOPHMBIE COH Pb? 0Ka3bIBAIOT BSKYIIEE
JeificTBre, BBI3BIBas renedukanuio OenkoB. OOpa3oBaHue reiedl 3a-
TPYIHSET MPOHUKHOBEHHE MUKPOOOB BHYTPb KJIETOK M CHUXKAET BOC-
MAJIATENbHYIO peaknnio. Ha 3ToM ocHOBaHO pMMEHEHHE CBHHIIOBBIX
MIPUMOYEK.

ITo mepe yBenuueHUs KOHLEHTpaluid MOHOB Pb?" oOpasoBanue
anbOyMHHATOB TPUOOpETaeT HEOOpaTUMBIA XapakTep, HaKarTuBaroT-
cs1 HepacTBOpUMEIe anbOymMuHATHI 6e1K0B R — COOH moBepXHOCTHBIX
TKaHe:

Pb** + 2R — COOH — Pb (R - COO) , + 2H"

[Tostomy npenapars! cBunua (I1) oxa3pIBaroT Ha TKAHW MPEUMYILE-
CTBEHHO BsDKylee AelcTBue. MX Ha3Ha4aroT TOJMBKO JUIsl HAPYKHOTO
MPUMEHEHUS, TOCKOJIBbKY, BCACHIBAsICh B KETYITOUHO-KUIIIEUHOM TPaKTe
WIN IBIXaTEeNIbHBIX MYTSIX, OHH MPOSIBISIIOT BEICOKYIO TOKCHYHOCTD.

12.2.2. IIpumenenue y2nepooa, HeOp2AHUUECKUX COCOUHEHUTL
yanepooa, KpemMHus, C6UHUA 6 MeOUuyUuHe U apmayuu

1. Carbo activatus (yronap aktuBupoBaHHBIH). [IpumensoT kak
aZicopOUpyrolee U NeTOKCULUPYIOIEE CPEICTBO IIPU AUCIENICUH, Me-
TEOopU3Me, MUIIEBBIX HHTOKCUKAIIUAX, OTPABJICHHUAX aJIKaJIOUIaMH, CO-
JSIMM TSDKEJBIX MeTa/uioB. HazHagaroT BHYTph B TabNeTKax.

2. Natrii hydrocarbonas (marpus ruapoxap6onar) NaHCO,.
IIpuMeHSI0T BHYTPb NPU MOBBIIIEHHOW KHCIOTHOCTH KEJIyJOYHOTO
COKa KaK aHTALUJHOE CPEICTBO, IIPU SI3BEHHON OOJIE3HU KelylKa U
JIBEHaILATUIIEPCTHON KHMIIKU. HapyKHO Kak aHTHCENTHYECKOE CpPel-
CTBO B BOJIHBIX pacTBOpax JJIs OJIOCKAaHUI, TPOMBIBaHUH.
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3. Carbogenum (xap6oreH, cmech raszos 7% CO, u 93% O,). Ilpu-
MEHSIETCSl B XHUPYPTrUUECKON MPAKTHKE Ul CTUMYJISIIUN JBIXaHHUS BO
Bpems Hapkosa. JKunkas yrekucnora (CO,) obnagaer CBOWCTBOM XO-
POIIIO PAaCTBOPATH TUMOPHUIbHBIC BEIECTBA (JKUPBI, JIUMHJIbI, KAPOTHH,
XJIOpO(MUILI, PAaCTUTENIbHBIE U KUPHBIE Maciia U Jp.), YTO LIUPOKO HC-
MOJIB3YETCs ISl UX SKCTPAKIMH U3 JIEKApCTBEHHBIX pacTeHuid. [lomy-
geHHble CO,-3KCTPAKThI HCMIOIB3YIOTCS Kak JIEKapCTBEHHBIE CPEJICTBA.

4. Magnii trisilicas (Marnus Tpucunukar) Mg, Si,0, xH,O. Tlpume-
HSIIOT BHYTpPb MPH MOBBILICHHON KHCIOTHOCTH JKEIYIOYHOTO COKa KaK
aHTaIUIHOE CpeNcTBO. T.K. B KHCIIOH cpesie oOpa3yeTcs relib KpeMHHe-
BOW KHCIIOTHI, TIperapar JOMOJTHUTEIHLHO 00J1aaeT 00BOIAKUBAIOIIAM
U aJICOPOUPYIONIUM JICHCTBHEM.

B 3y0oBpaueOHON mpakTHKE B KadecTBE IIOMOMPOBOYHOTO Ma-
TepHaia MPUMEHSIOT CHJIMKATHBIN IIEMEHT, COIep KaIlui SiO2 c 1o-
6askamu H,PO,, ZnO u Al (OH),. KBapueBoe CTeK0 (MOYTH YUCTHIA
KpEMHE3eM) MEPEHOCHUT pPe3KHe KOJNeOaHUsl TeMIeparyphl, MOUTH HE
3ajepKUBaeT yabTpaduoieToBbie ay4yd. M3 Takoro crekna M3roras-
JIMBAIOT PTYTHO-AYTOBBIE JIAMIIBI, KOTOPbIE IIUPOKO HCIIOIB3YIOTCS B
(dusnoTepanuu, a TakKe Uil CTEPUIIM3AINHA aCENTUYCCKHX KOMHAT B
anTeKax M OTMepanuOHHBIX.

B ¢apmaneBTHUeCKO TEXHOIOTUN MPUMEHSIOT (KaK Ma3eBble OC-
HOBBI) KpEMHHUHOpPraHHYeCKHe COEAMHEHHUs (3CHIOH-4 U ICHIIOH-5),
o0JaIaroNue BHICOKUME AMYJIbTUPYIONMMU CBOMCTBAMH, HEOOXOMIH-
MBIMH TPH MIPUTOTOBIICHUN Ma3ei, SMYIIbCHIA, THHUMEHTOR.

5. Bentonitum (6entonut AlO,x4Si0,xH,0) u Talcum (Tanbk
3MgOx48i0,xH,0) NpuMeHAOTCS Kak OCHOBBI JUIs NPUTOTOBJICHHUS
MATKHX (Ma3el, THHUMEHTOB) W TBEPABIX (TaOJIETKH, TPAaHYIIBI) JIEKap-
CTBEHHBIX ()OPM, B KQYECTBE MPUCHIIOK, MACT UCTIOIL3YIOTCS KaK 00BO-
JIaKUBAIOLIME U aACOPOUPYIOLINE CPECTBA.

W3-3a BHICOKOW TOKCHYHOCTH COCTMHEHUSI OJIOBA HE MMPHUMEHSIOTCS
B KaueCTBE JICKapCTBEHHBIX NpenaparoB. CoeMHEHHs CBHHIIA HCIIONb-
3YIOTCS B MEJTUIIMHCKOM MPAKTHKE BECbMa OTPaHUUEHHO W TOJIBKO Ha-
PYXKHO:

1. Plumbi oxydum (cBuHIa Okuch, cCBUHIIOBBIH r1eT) PbO. IIpu-
MEHSIETCSl KaK aHTUCETITUK JJISl TIPUTOTOBJICHHSI CBUHIIOBOTO TUIACTHIPS
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npu BoaHBIX pactBopoB (0,25-0,5%) B kauecTBe BSIKYILETO CpeicTBa
THOMHO-BOCTIAJIUTENBHBIX 3a00JIeBaHUSAX KOXKH, (QypyHKyJe3e, dK3e-
Max, 0’KOIax.

2. Plumbi acetas (cunnua anerar) CH,COO) ,Pbx3H,O (cBunIO-
BbIii caxap). [IpuMeHsIoT HapyKHO B BHJE NPUMOYEK MPH BOCIHAIHU-
TEJIbHBIX 3a00JIEBaHUAX KOKM M CIM3HMCTHIX OOosouek. Meraminde-
CKHUI1 CBHHEI] UCIIONIB3YEeTCsI KaK 3aIllIUTHOE CPEACTBO OT PEHTIC€HOBCKHUX
nmy4eit (CBUHIIOBBIE (PapTyKH, TPOKITAIKN).

B ¢dapmananuze nucnonb3yroTcs CleAyIomne COeTUHEHUS YIIIepo-
J1a, KpEeMHUsI, OJIOBa M CBUHIIA: aMMOHUS KapOOHAT (aMMOHUH yTIIeKHC-
neiid (NH,) ,CO, KpucTanindecKui ¥ pacTBop); Kaaus TuapoKapOoHar
(xanuit nByyriexucapii KHCO,) KpucTamm4aeckui u pacTBOp; Kasus
kapOonar (xkanmuii yrekucnsii K,CO,) KpuCTaiIM4eckuil U pacTsop;
Hatpus ruapokapOonar (Harpuid aByyrekucnbii NaHCO,) kpucran-
JTUYCCKUA W PacTBOP; HATpHUs KapOoHAT OE3BOAHBINA (HATpHi yre-
xucabiid 6e3ponnbiii Na CO,) kpuctammdeckuii u pacteop (10% wu
0,05 wmonb/m); omosa (II) xjopun (onoBa 3aKHCHOTO XJIOPHI,
SnCl,x2H,0); ceunna murpar (cBunen (II) asornokucisiid Pb (NO,),)
KpUCTaJUTMUECKUI M pacTBOp; cBUHIIA OkuCh (cBuHIA (II) okrcs PbO);
ceuHIa anetar (ceunen ykcycHokucnbii (CH,COO) ,Pbx3H,0); cBun-
11a anerara OCHOBHOT'O pacTBOp (CBUHIIOBBIH YKCYC).

12.2.3. Toxcuueckoe oeiicmeue coeouneHuii y2uepood,
KPeMHUA U CBUHUA HA HCUBOIU OP2AHUIM

OnHUM U3 BBICOKO TOKCHYHBIX HEOPTaHHYECKUX COCTUHEHUH yIie-
pona sBusiercst okcua yriuepona (I11) — yrapasrii raz — CO.

CriocobHOCTh K 00pa30BaHMIO TPOYHBIX KOMIUIEKCHBIX COCIUHE-
HUI ¢ noHaMH d-MeTayuIoB SBISICTCS MPUIMHON ero Tokcnanoctu. CO
(MATKOE OCHOBAHWE) JIETKO 3aMeIIaeT MOJICKYITy KUCIopoaa (3KeCTKoe
OCHOBAHHUE) B OKCUTEMOITIOONHE, POJIb MATKOH KUCIIOTHI B KOTOPOM BbI-
nonHser noH Fe?'.

1) HbFe** + O, — HbFeO, — okcuremornooun

2) HbFe?* + CO — HbFe?*'CO — kapboKcureMorioonH

OO6pazyrommuiicss KoMIuieke kapobokcuremornooud B 300 pa3 mpod-
HEE OKCHIeMOIIIO0MHA. DTO MPUBOIMT K CHHKEHUIO KOHIEeHTpauuu O,
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B OpraHM3Me, YTO MOXKET IPUBECTH K JIeTalbHOMY ucxony. [Ipu oTpas-
JICHUW YTapHBIM Ta30M TPEKIE BCET0 HE0OX0MMMa BEHTUIISLIUS JIETKUX
(BBIHOC TTOCTpAJaBIIETO HA CBEKUH BO3IYX, BABIXaHNE YUCTOTO KHCIIO-
pona, epeIuBaHre KPOBH U JIp.), T. €. CPOUHAs 3aMeHa KapOOKCUTEMO-
IJI00MHA HA OKCUTEMOTIIOOWH.

M36w1ToK OKcnaa yriepona (IV) (CO,) Takke NPUBOIMT K MHTOKCH-
Kanuu opranusma. [IpmHIMaemMbie Mephl — BEIHOC TIOCTPAIABIIETO HA
CBEXXHIA BO3/IyX, BIBIXaHUE YUCTOTO KHCIOPOA.

[Tpu nonagaHuy 3HAYUTEITHHBIX KOJMYECTB YTOIBHOM BTN B Opra-
HU3M 4epe3 JieTKue pa3BuBaeTcs 3a0ojeBaHle aHTpako3 (mpodeccro-
HaJbHOE 3200JIeBaHNE MAXTEPORB), A MPH MMOTATAHUHN CUIIMKATHBIX TI€C-
YUHOK — CHJIMKO3. [Ipy IUIMTENThPHOM KOHTAKTe CHITMKATHBIX MECYUHOK
¢ OMOJIOTMYECKUMU KUJIKOCTSIMH 00pasyercs resieoOpa3Has HOJIUKPeM-
HUEBas KUCJIOTA, OTJIOKEHUE KOTOPOH B KJIETKaX BEIET K MX THOCIH.
Tokcuveckoe sieiicTBre HOHOB Pb*" CBsI3aHO ¢ TeM, 4TO OHH 00Pa3yIOT
OYEHb ITPOYHBIE KOMITJIEKCHI C THAPOCYIb(UAHBIME IPyIITIAMA OEITKOB:

R-SH+Pb*+H-S—-R—>R-S-Pb—-S—R+2H"

Housl PB* Tarxxke BeITeCHSIOT HOHBI Mg?' u Ca?’, obpasyst Oosee
MIPOYHBIE KOMIUIEKCHI, HHTHOUPYIOT METAIIO(EPMEHTHI.

[Tpu cunmko3ax NPUMEHSIOT Pa3IUuHbIe COPOUPYIOIINE CPEJICTRA,
IIeJIOYHBIE PACTBOPHI. B KauecTBe MPOTHBOSI NS TP OTPABIEHUH COJISI-
MU CBHHIIA UCTIOJIB3YIOT CEPOBOAOPOIHYIO BOJY MM LIUCTEUH, KOTOPBIE
CBSI3BIBAIOT MOHBI Pb?" ¥ BBRIBOAAT M3 opranu3Ma. J[Jsi KaueCTBEHHO-
ro obHapyxenuss CO B BO3AyXe HCIONB3YIOT CICAYIONYI0 METOIHKY:
BHadajie Bo3ayX (20 ) mpormycKaloT Ipy IMOMOIIH acluparopa 4epes
COCY/l C KPOBBIO, a 3aT€M MPOBOJSAT KAaYeCTBEHHBIC PEAKIIUU C PSAIOM
PEaKTUBOB, HAPUMEP C PACTBOPOM OCHOBHOTO anerara cBuHiia PbOH
(CH,COO). Kposb koutponbHas ¢ O, NPUHUMAET TPI3HO-3EIEHOE
okpamuBanue. Kposb ¢ CO coxpaHsieT CBOM 1IBET.

[IpenenbHo-momyctumble  koHeHTparmu (I[1JK) ycraHoBieHb
tosbko 1uisi Pb*" — 0,1 mr/in (TOCT 2761-57) B nutheBoii Boxe. OHaKo
SIBJISIIOTCST HEeXKeEJIAaTeAbHBIM M BPEIHBIM JIJISI OpPraHU3Ma BbICOKHE KOH-
uenrpanuu CO, B BO3yXe U IUTHEBOU BOJIE C BHICOKOH KapOOHATHOM
KECTKOCThI0. Heonyctumo Hanmuure B Bo3ayxe okcuna yriepoaa (1I)
U TETPadTHIICBHHIIA, COACPIKAIINXCS B BBIXJIOHBIX Tra3ax.
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Jleranbuas nosa ais Pb** (LI, = 1 mr/xr sxuBoi Macchl).
Brsixanue Bo3myxa, coneprkamero 1% CO, mpuBOIUT K JeTaIbHO-
MY UCXOJy B TeUCHHE HECKOJIbKUX MUHYT.

12.3. p-3siemenTs1 VA rpynmnsl

12.3.1. Buonozuueckas ponv azoma (N), ghocghopa (P),
motuvaka (As), cypomot (Sb), eucmyma (Bi)

A3ot 1 pocdop OTHOCATCS K MAaKPOJIEMEHTaM, MaccoBast OIS a30-
Ta B opranusMe uenoseka 3,1 %, ¢pocdopa — 0,95 %. Meiibsik, cyppma
Y BHCMYT OTHOCSITCSI K IPUMECHBIM DJIEMEHTAM, MaccoBast J0JISl MX B
opranusme denoBeka cocrasisier 10°%.

A30T — OpraHoreH HOMEp 4YeTbIpe. 3HaUMMOCTh €ro AJIsl KHBOTO
OpraHu3Ma O4eHb BBICOKA, MMEHHO OH, Hapsay C YIJIEPOIOM, BOJIOPO-
JIOM M KHCJIOPOJOM, BXOIUT B COCTaB >KM3HEHHO BAYKHBIX aMHHOKHC-
JIOT:

R — CH- (NH,) - COOH,

xotopsie oopaszytor JJHK, PHK n 6enkxu — ocHOBY *u3Hu. Bo MHO-
rux OMOHEOpraHWYEeCKHX KOMIUIEKcaX (TOPMOHBI, (DepMEHTBHI H JIp.)
aToM a30Ta [0 JOHOPHOAKIEITOPHOMY MEXaHH3MY CBS3bIBACT OpraHu-
YECKYIO M HEOPTaHUYECKYF0 YaCTH MOJICKYJIbI, HAlPUMED, FeMOTTIOOHH.

®ocdop — opraHoreH HOMEp ISITh, UTPAET UCKIIOYUTEIBHO BaXK-
HYI0 poib B oOMeHe BemiecTB. CyTo4yHasi MOTPEOHOCTH UYENOBEKa B
docdope cocrapnser 1,3 r. Docdop HACTOIBKO PACIPOCTPAHEH B ITH-
HIEBBIX MIPOLYKTAX, YTO CIy4au €ro SBHOW HEAOCTAaTOYHOCTHU MPaKTHU-
yeckn Hen3BecTHBL. OfHAKo He Bech (hocdop, comepKaiuiics B mpo-
JYKTaX, MOJKET BCACBIBATHCS, MOCKOJBbKY €r0 BCACHIBAHUE 3aBUCHUT OT
MHOTHX (akTopoB: pH, COOTHOLIEHNS MEXKTY COEPKAHNEM KaJIbLIUS U
¢docdopa B nuiie, HATUYKS B THILE KUPHBIX KUCIIOT.

B opranmsme docdop npucyrcrByer B Buae Qocdar-uoHa, Ko-
TOPBII BXOAWUT B COCTaB HEOPraHMYECKUX M OPraHHYECKUX BELICCTB.
Dochop oOHapykeH BO BCex KieTKax opraHu3ma. bosibiie Bcero goc-
dopa colepKUTCSI B KOCTSAX U CKeJIETHOW Myckyiarype. OCHOBHBIM
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MUHEPATbHBIM KOMIIOHCHTOM KOCTHOW M 3yOHOH TKaHEH SBIsSeTCS
Ca, (PO,) ,OH.

MeMOpaHbI KIIETOK B 3HAYUTEIBLHON CTETIEHU COCTOST U3 (pocdo-
munui0B. @ocdop BXOIUT B COCTAB OEIKOB, HYKIEUHOBBIX KUCIIOT, HY-
KJICOTUIOB U JIPYTHX OMOJIOTHYECKU aKTUBHBIX COCTUHECHUN.

YHI/IBepCElJ]LHBIM HUCTOYHUKOM OSHCPrun i BCEX 61/IOXI/IMI/I‘Ie-
CKHMX TIPOILIECCOB, MPOTEKAIOIINX B )KUBBIX CUCTEMAX, siBnsieTcs ATO —
aIcHO3UHTPU(POCPAT, B MOJIEKYJIE KOTOPOTO COACPIKATCS TPH OCTATKA
(hochopHOIT KHCTIOTHI:

0 0 0
| | |
0 —P—Oq,f—of\,fl) —OH
I
ajomﬁcnoemme ade’utm OH OH OH

+ pubosa

B opranusme npowucxonut peakuus rugponusa AT®D, B pesynbrare
KOTOpO# pa3pbiBaeTcs cBA3b P~O U BbIAENAETCS 3HAYUTEIHHOE KOJIH-
4ecTBO PHEpruu. [loaToMy yKa3aHHYIO CBsI3b HAa3BIBAIOT MaKpOAIPIH-
yeckoit. ITpu pH = 7,0 AT® cymiectByeT B Buje annona ATD*, tak
Kak Bce (ocdarHbIe TPYIILI IPH ATOM 3Ha4eHUU pH MOHU3MPOBAHBI.
T'unponn3 AT® MOKHO 3amucarh B BUIE YPABHCHHUS:

AT®* + H,0 — AJI®*+ H,PO,~

l'uaponm3 makposprudeckux cBs3eit monekyiasl ATd, comporo-
JKIaeMBId OTIIeIieHHeM | wim 2 ocTaTkoB (POCOpPHON KHCIOTHI,
MIPUBOAUT K BBIICJICHUIO SHEPTHH, 10 Pa3INYHBIM JaHHBIM, OT 40 10
60 xJI>x/MOIIb.

JKuBbie opraHu3Mbl He MOT'YT 00X0auThCs 0e3 Gocdopa. Caxapa u
YKUPHBIE KACIOTHI HE MOTYT OBITh UCIIOJIB30BAHBI KIIETKAMH B Ka4eCTBE
WCTOYHHUKOB SHEPTUM 0e3 MpeBapuTeIbHOT0 (hoChOpUITHPOBAHUSI.

CoBokynHOCTh TUAPO- H AurHIpodocdaToB B KpoBH 00Opasyer
tdhocdarnyto OydepHyO cucTeMy, KOTopas BMECTE C IpYyruMu Oydep-
HBIMH CUCTeMaMHt 00ecTieduBaeT MoCTOsHCTBO pH KpoBH.

MBIIBSK, CypbMa U BUCMYT TIOCTOSTHHO HaXOJIATCS B )KUBBIX Op-
raHu3Max, HO UX (M3HOJIIOTHYECKasl POJIb MPAKTHYCCKH HE BBISCHEHA.
Housr As ** u Sb** u B MenbIneit crenenn Bi** aBistroTcss cuHeprucra-
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MU. MBIIIBSK U CypbMa HAaKaIJIMBAaIOTCS B IIUTOBUIHOM JKesie3e, yrHe-
TaroT e€ (QyHKIINIO, BHI3bIBAsI DHJEMUYECCKHI 300.

12.3.2. Jleuebnoe oeiicmeue HeopzanuuecKux coeOuHeHuil
azoma, gpocghopa, mvluivaka u eucmyma

PactBop ammuaxka (10%) nmpumensiercs mpu 0OMOPOYHBIX COCTO-
SHUSAX, T.K. NP BIBIXaHUM OKAa3bIBAacT BO3OY’KIAroIlee BIMSHHUE Ha
JbIXaTeTIbHBIA LEHTP, IEHCTBYS Yepe3 pelenTopbl BEpXHUX AbIXaTelb-
HBIX TyTei. B OONbIINX KOHIICHTPAIUSIX MOXKET BI3BATH PEICKTOP-
HYIO OCTaHOBKY JIbIXaHHs. [103TOMY €ro Henb3s MPUMEHSTH HOKHIBIM
JIFOSIM € 3200JIEBaHUSIMH CEpLIA.

CoeMHEHUSI HUTPUTOB, a TAK)KE HUTPATOB PACIIUPSIOT KOPOHAP-
HBIE COCYJIBI M CTIOCOOHBI KYITHPOBATH MPUCTYI CTCHOKAPIHH.

Xopua aMMOHHSI OKa3bIBaeT AMYPETHUYECKOE JEHCTBUE, a TaKKe
sBisierTcst 9Q(EKTUBHBIM CPEJCTBOM JUISI KOPPEKIMH aJiKaio3a (3amie-
Ja4UBaHUs KPOBH), co3anus kucimoro pH moun. Jlerko BcacbiBasich u3
JKETYIOYHO-KHIIEYHOTO TPaKTa, MpenapaT MpeBpalaeTcs B NeYeHU B
MOUEBHHY, 00JIaAIOIIyI0 ANYPETHYECKOH aKTHBHOCTBIO, M COJITHYIO
KHUCIIOTY, KOTOpasi yMEHBIIAET IeI0OYHOCTh TKaHeH:

2NH,Cl + H,CO, - CO (NH,) , + 2HCl + 2H,0

Hduypernueckuit 3phexT aMMOHHSL XJIOpHIA CBsI3aH C TEM, YTO B
MpoIecce KOMIIEHCAIIMH alli103a MOOUITN3YETCS U BBIACISETCS IMOYKa-
MU HaTpHii, OTHOBPEMEHHO BBIBOAUTCS] U3 OPraHU3Ma COOTBETCTBYIO-
1iee KOJM4YecTBO BOAbL. [luypeTnueckoe AecTBUE XJIOpHUIa aMMOHUS
MIPY MTOBTOPHOM MTPUMEHEHHUH ITOCTETIEHHO YMEHbBIIIAETCS.

OCHOBHOIl HHUTpaT BHCMYTa MpOSBISIET BSDKYLIEe, MOACYLINBA-
IOlllee M aHTUCENTHYECKoe JIeHCTBUs. Ero mpuMeHeHne OCHOBaHO Ha
TOM, YTO TPH MOTaIlaHUH B TIUIIIEBAPUTENBHBIN TPAKT OH TOIBEpraeTcs
THIPONU3Y ¢ 00pa30BaHUEM MajOPaCTBOPUMBIX IPOAYKTOB, KOTOPhIE
HE BCAChIBAIOTCS UePe3 CTEHKHU KETYI0UHO-KUIIIEYHOTO TPaKTa!

Bi (NO,) , + H,0 — BiONO,{ + 2HNO,
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12.3.3. IIpumenenue Heopzanuueckux coeOuHeHuil azoma,
docopa, mvriuvsaka, eucmyma 6 meouyune u apmayuu

1. Solutio Ammonii caustici 10 % (pactBop ammuaxa 10%) — Ha-
HIATBIPHBINA crupT. [IpuMeHsFOT HapyKHO 7151 BO3OYKICHHS TbIXaHUS
1 BbIBEJICHUS OOJIbHBIX U3 0OMOPOYHOIO COCTOSIHUSA. MIHOTIa npuMeHs-
10T BHYTPb B Ka4€CTBE PBOTHOIO CPEACTBA, IPUHUMAIOT TOJIBKO B Pa3-
BeZICHHOM Buze. HapyHO MpUMEHSIOT B BHJIe IPUMOYEK TPH yKycax
HACEKOMBIX. B XHpypruueckoil mpakTHKe UCTIONB3YIOT JUIS MBIThSI PYK
o metoxy C. M. Cracokykorkoro u U. I'. Kouepruna.

2. Nitrogenium oxydulatum (azora 3akuce) N O — Becensaummii
ra3. 3aKHcCh a30Ta B CMECH C KUCIOPOIOM HCTIONB3YIOT ISl KPaTKOBpe-
MEHHOTO OOIIEro HapKo3a B XHUPYPrUUECKOH MPaKTHKE, ONepaTUuBHON
TMHEKOJIOTUH, XUPYPIrHUECKOI CTOMATOJIOTHH.

3. Ammonii chloridum (ammonus xnopun) NH,C1. Ilpumens-
10T KaK JNYypPETUYECKOE CPEICTBO MPH OTEKaX CEPIACYHOTO MPOUCXOK-
nennsi. Kak orxapkuBaroiee CpeicTBO MPUMEHSIETCSl TPU OpOHXUTE,
ITHEBMOHMU.

4. Natrii nitris (narpus nutput) NaNO,. [IpumensioT kak cocyo-
pacmmpsitoniee CpeacTBO Mpu CTEHOKApAHK, HHOTJA NP clla3zMax co-
CYZIOB MO3ra.

5. Natrii phosphas (narpus ¢pocdar) Na, HPO x12H,0O. [Ipumens-
10T KaK aHTaLUAHOE CPEACTBO. BXonuT B coctaB npenapara «Yponany,
KOTOPBIM MPUMEHSIOT NPU ToAarpe, MOYeKaMeHHOW OOJe3HU, XPOHH-
YECKHX MOJIMapTPUTAX.

6. Solutio Natrii phosphatis pro injectionibus — 32 (pactBop ¢oc-
(bata HaTpusa ¢ MedeHbIM n30TONOM (ocdopa 32). [lpumensercs mns
JMAarHOCTHKH 3JI0KAUECTBEHHBIX OITyXOJIEH.

7. Acidum arsenicosum anhydricum (aHruApUA MBIIIBIKOBU-
creiii) As,O,. [IpuMeHAIOT HAPYKHO KaK HEKPOTH3UPYIOIIEE CPEICTBO
IIPU KOXKHBIX Oosie3HsAX. B croMaronornyeckoil mpakTUKe UCTIONb3YIOT
JUIsL OMEPTBIICHHS (HEKPOTH3allM1) MATKUX TKaHel 3y0a (mynbmel). B
mukpozo3ax (0,001 T Ha mpuem) mpenapar Ha3HA4YarOT MIPH MaJIOKPO-
BUH, UCTOILEHUH, HEPBO3HOCTHU.

B MeannuHCKoN NpakTHKE MCIONIB3YIOT PACTBOP KajHs apCceHUTa
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K,AsO, (@aynepos pactBop Mbiibsika — Liquor arsenicalis Fowleri).
WHorna Ha3HayaloT mpemnapar Hpy MajJOKpOBHUH, UCTOIIEHUH, HEBpPa-
CTCHUH, MUACTCHHU.

8. Solutio «Duplex» pro injectionibus (pactBop «/lyrmnexc» ams
unbekuuit). [Ipencrapnser coOoi BOAHBINA PacTBOP CTPUXHUHA HUTpA-
ta (0,1%) u narpus apcenara (1%). IIpumensior B kauecTBe oO1Ie-
YKPEIUIAIOLIET0 U TOHU3UPYIOLIETo CPEeCTBA.

9. Bismuthi subnitras (BucMyTa HUTpaT OCHOBHOH) CMeECh
BiONO,, Bi (OH) ,NO,, BiOOH. IIpuMeHSIOT B Ka4eCTBE BSKYIIETO
Y aHTHCETITHYECKOTO CPE/ICTBA NIPH SI3BEHHOW OOJIE3HU KETyJIKa U JIBe-
HaJLATUIIEPCTHON KHUILKHU, KOJIUTAaX, SHTepuTax. HapyxHO IpUMEHSIOT
B BUJI€ Ma3H U NpHUchIKH (5-10%) npu BocnaJuTeIbHBIX 3a00€BaHU-
X KOXKH U CIIM3UCTBIX 000J104€eK (SI3BBI, 9K3EMbI, IE€PMATUTHI, SPO3UH).

12.4. p-anementsl VI rpynnsl

12.4.1. Buonozuueckasa poinv Kuciopooa, 030Hd, 600bl

Kucaopoa. Kucnopon BXoAUT B COCTaB BCEX JKU3HEHHO BaXKHBIX
OpTraHUYCCKHUX BEIIECTB — OEKOB, KMPOB, YIIeBoAoB. [Ipu yuactnm
KHCJIOPO/a OCYIIECTRIISICTCS OJTUH M3 BAKHEUIITNX KU3HEHHBIX ITPOIIEC-
COB — JIBIXaHUE, O1aroapsi KOTOPOMY UET HETIPEPHIBHOE MOCTYIUICHUE
KHCIIOpo/ia K TKaHsM. YeoBeK BABIXaeT U BBIABIXaeT B CyTKH 20-30 M
Bo3myxa. [1oTpeOHOCTh WenmoBeka B KHUCIOPOIE B IOKOE COCTABIISCT
25 n/4. Ecnu xoHIEHTpaIysl KUCIOPOAa B BO3AyXe CHIKaeTcs 10 9%
— 9TO MPEJCTABISCT yrpo3y MU KU3HU. Y UYEIOBEKA U BBICHIMX KU-
BOTHBIX KHCJIOPOJI, IPOHUKAS B KPOBb, COSIUHACTCS C TEMOTIIOONHOM,
00pasyst OKCHTEMOTIIOOWH:

HbFe? + O, <> HbFe?"e0),

Uepe3 CTEHKH KamMUIAPOB KHCJIOPOJ TMOCTYNAeT B KICTKH, TIC
pacxojyeTcst Ha OKHCJICHHE Pa3IMYHBIX BEMIECTB (’KHPOB, YIIIECBOJIOB,
OeNKoB | JIp.), B pe3yJbTare 3TuX npoueccos obpasyercs CO, u H,O,
BBIACIIACTCA DHEPTUA, 06CCHC‘-H/IBaIOH_Ia$I KU3HEACATCIIBHOCTD KHUBBIX
OpraHU3MOB.

HbO, — Hb + O,
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B MuTOXOHApHSX aTOMBbI BOAOPOA, OTLICTJICHHBIE B BuAe H™ ot
cyOcTpara moj jaerdcTBUeM (epMeHTa JACTHAPOTeHAa3bl, CBA3BIBAIOTCS C
KHUCJIOPOJOM:

4H'+ 0, +4e — 2H,0

B nipupoze y 3eneHbIX pacTeHuil Ha CBETY HJIET mpolecc GOTOCHH-
Te3a, npu kotopom nomiomaercs CO, v BBIIENSIETCS MOJIEKYJIAPHBINA
kucnopon O,

Xnopoguin
6nCO,+ 5nH.O ——— (C H,O,)  +6n0O,
ceem

O30H. AJIOTPONTHOE BUIOM3MEHEHNE KHCIOPOAa — 030H — Ha BBI-
cote 25 KM Haj ypOBHEM 3eMJIM 00pa3yeT O30HOBBIN CIIOW, KOTOPBIN
MIOTJIOIIAET KeCTKoe yibrpaduoneropoe uanydenue (1< 260 am). Paz-
pYLIEHHE 030HOBOTO CJIOSI MOXKET IMIPUBECTH K THOCIH KHUBBIX OPraHH3-
MOB Ha 3emIe.

Boaa. B opranusme B3pociioro 4yenoBeka MaccoBasi 10J1sl BOZIBI CO-
craBisgeT 65%. brnarogaps cBoeMy CTPOEHUIO BOJIA, SIBISIETCA YHUBEP-
CaJIbHBIM PAaCTBOPHUTENIEM, PAKTHYCCKH BCE XUMHUYECKHE PEaKIHH B
OpTaHh3Me YeJIOBEeKa OCYIICCTBISIIOTCS B BOJIC, KM3HB O€3 BOJIbI HEBO3-
MoxHa. Boya aBiisieTcss 0THOBPEMEHHO CPEAON U yUaCTHUKOM PeaKIuii
ruaposusa xxkupoB, AID u ATD:

(I)H (I)H (I)H (I)H (I)H
Rl-o—ﬁ—o—ﬁ—o—ﬁ—OH +H0 —— Rl'O—ﬁ—O—ﬁ—OH +H;P0, , AH<0
0O 0 O 0O o0
ATD AJI®

[Ipu ruaponu3e B MEpBYIO OUepes pa3phiBaeTCs CBs3h 1, 3aTem 2.
[Ipu 5TOM BBIZCTIAETCS SHEPTHUS, UCIIOIb3yeMasi OpraHu3MoM. bobiast
4acTh BOABI (0K0I0 709%) HAXOMUTCS BHYTPH KJIETOK B MPOTOILIA3ME.
OcranpHas yacTh Boab! (0kosi0 30%) — 3TO BHEKJIETOUHAS BOJA, KOTO-
past o0pasyer rra3mMy KpOBHA U MEKTKAHEBYIO BOTY.
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12.4.2. IIpumenenue Kuciopooa, 0301a, 800bl,
HepoKcUOa 6000p00a 6 MeouyuHe u papmayuu

1. Oxygenium (xucnopon). IIpumensiercst npu rUIMOKCUH, TIPU TH-
MMOKCEMHH; BIBIXaHNE Ta30BOH cMecH, copeprkamieit 40-50% kucmopo-
Ja, YIy4IlaeT COCTOsTHUE O0NbHBIX. OKCUTEHOTEpaItus MOKa3aHa TaKkKe
NpU OTpaBiIeHUH yrapusiM razom CO.

2. Carbogenum (kap6oren) 95-97% O,; 5-3% CO,. Ilpumensiior
NPY OTPABICHUW yTrapHBIM T'a30M JIJIsl YIIyUIICHUS JIETOYHOH BEHTHUIISI-
(1M, UCTIONB3YIOT TAKXKE MPU MOKOBBIX COCTOSIHUSIX, JUTS BO30OYKIACHUS
JBIXaTeJIBLHOTO EHTPa BO BpeMsi HapKo3a.

3. Aqua purificata (Boga ouniennas). Vcnomnb3yeTcs AJ1s MpUro-
TOBJICHUS KUJKUX JICKAPCTBEHHBIX (DOPM, pacTBOPOB JUIS MHBEKIIHIA,
OTBapOB, HACTOEB; JUIs MMPHUIOTOBICHHUS PEAKTHBOB, HUCIOIb3YEMbIX B
bapmananmse.

4. Solutio Hydrogenii peroxydi diluta (pactBop Bomopoma nepe-
kucu 3%).

5. Perhydrolum (mieprunpomn) 28-30%.

6. Magnesii peroxydum (maruus nepexucs) (MgO, + MgO).

7. Hydroperitum (rugponeput) — TaOJIETKH, COACPIKAIIME KOM-
TUIEKC MOYEBHHBI C BOJIOPOIA IEPOKCHIOM:

H2N_ C— NH2 X H202

|
o
[Ipenaparsl Bogopoaa nepokcua NpUMEHSIOT HapyKHO AJsi oOpa-
OOTKH paH, MOJIOCKaHUI MOJIOCTU PTa U ropia B Ka4ecTBE aHTHUCEITHU-
YEeCKUX U JI€30[JOPUPYIOIIUX CPEICTB, a TAKXKE€ KPOBOOCTaHABIUBAIO-
LIUX CPEACTB B CTOMATOJIOI MU, OTOJAPUHIOJIOT MU, I€PMATOJIOTHH.

12.4.3. Tokcuueckoe oeiicmeue 0301a, NEPOKCUOA 8000pP00a

O30H. [Ipn GoNBIION KOHIICHTPAIMH O30HA B 3arpPsA3HCHHOM BBI-
XJIOMHBIMU ra3aMy rOpOJIOB BO3AYXE B OPraHU3ME YEJIOBEKAa BOBMOKHA
peakuust 030Ha ¢ oprannyeckumu Bemectsamu: RH + O, = RO, + HOe

Dt paguKajlibl HWHUIUHUPYIOT PaIWKaJIbHO-LICIHBIC pEaKuu C

109



OMOOpraHUYEeCKHMMHU MOJIEKYTaMu — Jununamu, oenkamu, IHK, gro
MPUBOJUT K rUOeNn KiIeTok. Ha 3Toil peakinn 0CHOBaHO NMPUMEHEHNE
030Ha /151 00e33apakuBaHus BOZBI, 030HUPOBAHUS BO3AYXa.

Iepoxcun Boropoaa. B oprannsme yenoBeka MepoKCH BOIOPOIa
oOpasyercs B pesynbrare peakuuu: 2H" + O, +2¢ = H,0,

13 H,0, Bo3smoxHO o6pasosanue pamukanos H,O, = 2HOe

Pamukan HOe pearmpyer ¢ OHMOOpPraHWYECKHMH BEIICCTBAMH —
TunuaaMu KiaetouHsix MemOpan, JIHK, Hapymas e€ penapaTuBHYIO
(YHKIHIO, YTO MPUBOAUT K HEKOHTPOIUPYEMOMY JEICHHUIO KIETOK M
BO3HHUKHOBEHHUIO OIyXoJjiei. B 310poBoM opranusmMe cpadaThIiBarOT 3a-
IIMTHBIE MEXAHU3MBI — MOJT eHCTBHEM (pepmenTa Karanasel H,O, pas-
naraercs: 2H,0, - 2H,0 + O,

B crapueckoM Bo3pacTe 3TH MEXaHU3MBI HE CpadaThHIBAIOT, B
opranu3Me o0pa3yroTcsi paAuKajbl, IPHBOJSIINE K MACCOBOW THOCIH
KJIETOK, CTAPEHUIO OPTaHU3Ma U CMEPTH.

12.4.4. Buonozuueckas pons cepul (S) u cenena (Se)

Cepa. Ilo comepkaHnio B OpraHM3Me YellOBEKa cepa OTHOCHTCS K
MakpodteMeHTaM (MaccoBas nois 0,16%). Kak u kuciopon, oHa »Ku3-
HEHHO HeoOxonmma. CyTouHast MOTPeOHOCTh B3POCIIOro YeJIOBEKa B cepe
oxoio 4-5 . Cepa mocTymaeT B OpraHu3M B BH/I€ HEOPTaHMYECKHUX M Op-
TaHUYECKHUX COCIMHEHUH, BXOIAIINX B COCTAB MHIIEBHIX MPOIYKTOB. He-
OpPraHUYeCKUe COCAUHEHUS CEePhI (COIM CEPHOM U CEPHHUCTOM KHCIIOT) HE
BCACHIBAIOTCSL U BBIBOJLITCS M3 OpPraHU3Ma depe3 KullleuHuK. OpraHmde-
CKHE COCTUHCHUS B OPTaHU3ME PACIICTIISIFOTCS ¥ BCACKIBAIOTCS B KHITICU-
Huke. K amemMeHTaM, CriocoOCTBYIONIMM YCBOCHHUIO Cephl, OTHOCSTCS F 1
Fe, a anraronucramu cepsl siBnsirorcest As, Ba, Pb, Mo, Se.

Cepa BXOJIUT B COCTaB MHOTHX OMOMOJICKYJI — OEJIKOB, aMUHOKHC-
70T (IMCTHWHA, MCTEWHA, METHOHWHA W Jp.), TOPMOHOB (HampuMep,
MHCYIIMHA), BUTaMUHOB (Hanpumep, Buramuua B)). Cepa sBusercs
KOMITOHEHTOM CTPYKTYPHOTO O€Jka KoJilareHa. XOHJIPOUTHH-CYIb(ar
MPUCYTCTBYET B KOXKE, XPSIIaX, HOITSIX, TKaHAX Mmuokapaa. Cepoco-
JEpKaNUMA METabONMTaMH SIBIISIOTCS TEMOTJIIO0OWH, dCTPOTeHBI, (PH-
OpuHOTEHBI U Ip. MHOTO CEPBI COEPKUTCS B CTPYKTYPHBIX BEIIECTBAX
BOJIOC, KOCTSIX, HEPBHOM TKAaHH.
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AMUHOKHUCIIOTBI, COIEPIKAIIE CEPY, XapaKTEePU3YIOTCsl HATMUYUEeM
cynsGruapmibHeix —SH-rpynm (HanpuMmep, NUCTEHH) WIK HAJIUYAEM
IACYThUITHBIX CBs3el —S — S— (Hampumep, TucTuH). [Ipu okuciaeHIH
CyNb(TUAPWIBHBIX TPYII 00pa3yloTcsl AUCYIb(UAHBIC CBSI3U M, HAO-
00pOT, MpU BOCCTAaHOBIICHUH CBsi3eil —S — S— o0Opasyrorcst SH-rpymms,
T. €. 3TU TIepexXoibl O0PATUMBI:

R, —~SH+R,-SH<«> R, -S-S-R,

B HekoTopoii cTerneHn 3TOT 00paTHUMBIN MEPeXoj] 3allUIIaeT opra-
HHU3M OT PaAHaLMOHHbIX opaxeHui. Ilox BIusSHIEM HOHU3UPYIOIIETO
o0JIyueHHs1 B pe3ynbTare paauoiin3a BOAbI B OpraHu3Me 00pa3yloTcs
CBOOO/IHBIC paiuKalbl, B TOM uncie He u eOH, aktuBu3mpytomme npo-
necchl okucieHust. CynbQriipuibHbIe TPYIBl BCTYNAIOT B PEaKIIUU
CO CBOOOIHBIMH paiuKaIaMu:

RSH + ¢OH — RSe + H 0.

Oo6pasyromuecs paaukansl RSe mamoakTuBHBI. TeM caMbIM Tipe-
JOTBpaIlaeTcst BO3/eicTBUE aKTUBHBIX paankaioB (¢OH) Ha Hykien-
HOBBIE KHCIJIOTHI.

B xuBBIX OpraHm3Max cepa, BXOZASIIas B COCTaB aMHUHOKMCIIOT,
okucisiercsi. KoHeuHbIMM MPOOYKTaMH 3TOro NpoLecca HMpeuMyle-
CTBEHHO SIBISIIOTCS cynbdarbl. Taxke 00pasyrorcst THOCYIb(haThI, dJie-
MEHTapHas cepa 1 MOJIMTHOHOBBIE KUCIOTHI:

— 50,
OKHCIIUTETb HHE _82032-
S H ———————
(e pMeHT b _84062_
— s

OOpasyromasicst B OpraHu3Me 3HAOTCHHAas CepHasl KHUCJIOoTa yda-
CTBYET B 00€3BPEIKMBAHHH SIIOBUTHIX COSTUHEHUH — (peHoa, Kkpesoa,
WHJ1071a, BHIpA0AThIBAEMBIX B KHIIEUHUKE U3 aMHHOKHCIIOT MHKpoOa-
mu. Kpome Toro, cepHast KMCIOTa CBSI3bIBACT MHOTHE Uy>KEPOAHBIE IS
OpraHu3Ma coelMHEeHNs (KCEHOOMOTUKH) — JIEKapCTBEHHBIE MTperapaThl
n ux merabonautel. Co BCEMU ITUMU COCIUHCHUAMU CEpHas KHUCJIO0Ta
00pasyeT OTHOCUTENIBHO Oe3BPEAHbIE BELIECTBA — KOHBIOTAThI, B BUJE
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KOTOPBIX OHH U BBIBOIATCS U3 opranu3ma. Hampumep, ¢ MOYO# 4eso-
BEKa BBIJICIIETCS] KOHBIOTAT — KaJIMEBask COJIb CEPHOKHUCIIOro 3upa de-
HOJA:

—q— _— —S— +H,0
CgHsOH+  HO //s\\ OK C H: 7 S\\ OK 2

[IpakTrueckne AaHHBIE O HAPYIICHUSAX, CBA3aHHBIX C IE(QUIIUTOM
CepbI B OPraHU3ME YCJIOBEKa, HEMHOTOYUCIICHHBI. JKCIIEPUMEHTAIBHO
YCTaHOBJICHO, YTO HEJIOCTATOK METHOHUHA B MHIIE TOPMO3UT POCT MO-
JIONTBIX KMBOTHBIX M CHIDKAET MPOMYKTUBHOCTH B3POCHBIX KUBOTHBIX.
[TockonbKy METHOHUH Y4acTBYeT B CHHTE3€ HEKOTOPBIX BaKHBIX CEpO-
coJiepKalluX COSAMHEeHUH (IIUCTenHa, IIyTaTuOHa, ONOTHHA, THAMUHA,
JIUTIOCBOM KUCJIOTHI U JIP.), TO MPOSIBICHUS HEIOCTAaTKa B OPraHU3ME
ATHX BEIIECTB MOXKHO B ONPENEICHHONW CTETIEHNU OTHOCHUTH K CHMIITO-
MaMm JiepuunTa cepsl.

Ceaen. 1o comepkaHuio B OpraHu3Me CEJIeH OTHOCUTCSI K MUKPO-
amementam (MaccoBast jgoist 10°-107%). HekoTopsle HcciemnoBaTesin
CUMTAIOT €T0 KU3HEHHO HEOOXOAMMBIM AieMeHTOM. CyTodHas ToTpeo-
HOCTb yenoBeka B ceseHe coctaBisier 20-100 mxr. CeneH noctynaet
B OpraHusM c nwileii. BcackiBaHue ceneHa IpOMCXOIUT B TOHKOM KH-
IICYHHUKE, IJIe U3 PACTBOPUMBIX COCIUHECHUN CeleHa 00pa3yroTcs Co-
€JIMHEHHs CElICHa ¢ METHOHWHOM M IHMCTEMHOM. YCBOCHHIO CElicHa
cnocoOcTByeT BuTaMuH E. HakarummBaeTcs cenieH B OCHOBHOM B Tiede-
HU ¥ [TIOYKaX, a TAKIKE B HOT'TSAX U BOJIOCAX, KOCTHOM MO3I€, CEPJCUHON
MBIIIIIE, TOJKEITYT0UHOM JKelle3e, JIeTKuX, koxke. KoHieHTpaius cese-
Ha B kpoBu coctaniaeT 0,001-0,004 mmoms/ .

B xuBBIX OpraHM3Max CejeH, KaK U cepa, BXOAUT B COCTaB OMOCy0-
CTPAaTOB B CTEIECHU OKHCIeHUs —2. BeiencTBie OIM30CTH XUMHYECKIX
CBOWMCTB ATHX 3JICMEHTOB, OHM MOTYT 3aMeIllaTh JIPYT JApyra B COEIU-
HeHusx. [Ipu 3TOM celeH MOKET BBICTYIIaTh Kak CHHEPTHCTOM, TaK H
AHTAroOHMUCTOM cephl. [Ipu mocTymeHnu B Opraiu3M B OOJIBIINX 033X
CEJICH B TIEPBYIO OYepEe/lb HAKAILIMBACTCS B HOTTSIX U BOJIOCAX, OCHO-
BY KOTOPBIX COCTABJISIIOT CEPOCOACPKANIUE AMHUHOKUCIIOTHI IIACTEUH U
MeTHOHUH. OYeBHIHO, UYTO MPHU ITOM CEJICH, KaK aHAJIOT CEephl, 3ame-
maer e€ B OTUX aMHUHOKHCIIOTaxX, MpeBpaias uX B CENCHOUUCTEHH U
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CEJICHOMETHOHUH. YCTaHOBIIEHO, YTO 3TH HEOOBIYHbIE aMUHOKHCIOTHI
BXOJISIT B COCTAB aKTUBHBIX LIEHTPOB HECKOJIILKUX (pepMEHTOB: (hOpMU-
aTIETHIPOTeHas3bl, IIIYyTaTHOHPENYKTa3bl M NIyTaTHOHIIEPOKCUAA3BI,
o0ecrieunBasi UX BBICOKYIO (DEPMEHTATHBHYIO aKTHMBHOCTb. B TO ke
BpeMsi 3amerenue rpynnsl —SH Ha rpynmy —SeH B psine depmenrtos
MPUBOJAUT K CHIDKEHHUIO MX JAETHUAPOTEHAa3HOW aKTUBHOCTH M MHTHOU-
POBAHUIO KIIETOYHOTO JBIXAHUS.

CeneH sABISAETCS HIEMEHTOM, BBIITOIHAIONINM MHOTOUHCIIEHHBIE 3a-
MUTHBIE QYHKIMHM B OpTaHU3ME, YCUIMBAaET MMMYHHYIO 3aIlIUTY Op-
raHu3Ma, CIIOCOOCTBYET YBEIMUYCHHUIO IMPOAOJDKUTEILHOCTH IKHU3HH.
YcTaHOBIIEHA 3aBUCHMOCTh MEXKIY BBICOKHM COZIEP)KaHHUEM CEJICHA B
MUIIE U HU3KOH CMEPTHOCTBIO OT paKa.

Xopo11o U3BECTHa CIOCOOHOCTh CeJIeHA MPENOXPaHsTh OPraHU3M
OT OTpaBJICHUS COEAMHEHUSMHU PTYTH U KaaMmus. [Ipudem cenen cro-
COOCTBYET CBS3BIBAHMIO KaTHOHOB 3THX METAJJIOB HE CEJIEHCOIeprKa-
MIMMH TPYNIIAMH METa0OINUTOB, a APYTMMU AKTUBHBIMH LIEHTPaMH, Ha
KOTOPbIE HX TOKCHYECKOE AeHCTBHE HEe OKa3bIBaeT BiausHus. [lpu nedu-
[IUTE CeJIeHa B OpraHu3Me IMPOUCXOJUT YCHIEHHOE HAKOIJIGHHE PTYTH,
KaJIMHsI 1 MBIIIBSIKA.

Henocratok cenena B opraHu3Me NPUBOAXT K HAPYIIEHUIO LIETI0CT-
HOCTH KJIETOUHBIX MeMOpaH, 3HAYUTEIbHOMY CHHKEHUIO aKTUBHOCTH
CTPYIITHPOBAHHBIX HA HUX (PEPMEHTOB, HAKOTUICHHIO KaJIbIHS BHYTPU
KJIETOK, HapyIIEHUIO MEeTaboJIn3Ma aMUHOKHCIIOT, CHUKEHHUIO YHEPIO-
MPOAYLUPYIOIUX MTPOLECCOB.

12.4.5. Jleueonoe oeiicmeue HeOp2aHUYECKUX COCOUHEHUIL cePbl

B MenuuuHCcKoi MpakTUKE MKUPOKO MPUMEHSIOT KaK caMy Cepy, TaK
Y MHOTHE €€ COeIMHEHUSI.

[Topotok «cepbl 0caxIeHHOW» MPUMEHAIOT HAPYKHO B BHJIE Ma-
3¢l W TIPHUCHIIIOK TIPH JICUCHUN KOXKHBIX 3a0ojeBaHuil. B opranmsme
00pa3yroTcs MPOMLYKTHl OKHCIEHHUS CEpPhl — IMOJMTHOHOBBIE KHCIOTHI
¢ obmeit popmynoit H,S, O, (X=3-6). DT npomyKThl 001a1aK0T TIPO-
TUBOMHUKPOOHOW M TIPOTUBOIAPA3UTAPHON aKTUBHOCTHIO. Ha aToM ke
OCHOBAHO ITPUMEHEHUE «CEPBI OUUILEHHOW.
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Tuocynbpar narpus (Na,S,0,x5H,0) npuMeHSIOT Kak JIETOKCHUIIH-
pyroliee W MPOTUBOBOCIATUTENBHOE CPencTBO. Kak MeTOKCHIIpYIO-
Iee CPENICTBO €T0 UCTOIL3YIOT TIPH OTPABJICHISIX COSAMHCHISIMHU PTY-
TH, CBUHIA, CHHIIBbHOHN KucioTol (HCN) u e€ comsaMu, coiasamMu Hona
u Opoma. MexaHU3M JIEHCTBHSI ITperapara, O4eBHU/IHO, CBSI3aH C OKHC-
JICHUEM THOCYJIb(ar-uoHa 10 CYIb()UT-UOHA U IJIEMEHTAPHOU CEphI:
S,0,> - SO> +S°.

Wonbl cBUHIIA U PTYTH, MOMAJAIONIUE B OPTaHU3M C IHUIICH WU
BO3YXOM, 00pa3yIoT II0OXOPACTBOPUMBIC HETOKCUYHBIC CYIb(UTHI:

Pb* + S0, — PbSO,J.

[{naHu1-UOHBI B3aMMOJICHCTBYIOT C DIIEMEHTAPHOU Cepoii, 00pa3ys
MECHEC AJOBUTHIC THOITMAHATHI:

CN + S — SCN-.
[Ipumensitor THOCYIbGAT HaTpUs U Ui JieueHus decoTku. llocne
BTUpaHus B KoKy 60% pactBopa Na,S O, nenatT moBTOpHbIE BTUPa-

Hus 6%-noro pactsopa HC1. B pesynsrare peakuuu ¢ HC1 tHocynb-
(bat HaTpus pacnagaercs Ha cepy u okcua cepsl (IV):

Na,$,0, + 2HCI - 2NaCl + SO,1 + S + H,0,

KOTOPBIE ¥ OKa3bIBAIOT I'YOUTEIBHOE JICHCTBHE HA YeCOTOYHBIX KJIe-
mIei.

Cnaburenbnbliii 3¢pdexr Na,SO,x10H,0 n MgSO,x7H,O, Tak xe
KaK M JIPYTUX COJIEBBIX CIAOWUTENBHBIX, CBSA3aH MPEUMYIIECTBEHHO C
MEJIJICHHBIM BCAChIBAHHEM M3 KHIICYHUKA W YBEJIWYCHUEM B IOJIIOCTH
KHIIEYHHKA OCMOTHYECKOTO JaBJICHUS: IO BIMSIHUEM ITpenapara mpo-
HCXOIUT HAKOIIJICHHE BOABI B KUIICUHHUKE, COACPKUMOE €ro pa3kKuxa-
eTcsl, MePUCTANBTHKA YCUIIMBACTCSI M KAJIOBBIE MAcChl OBICTpEe BBIBO-
JSITCAL.

12.4.6. IIpumenenue neopzanuueckux coeOUHEeHUIl cepovl U celena
6 Meduyune u gapmayuu

1. Sulfur praecipitatum (cepa ocaxnennas) S. [IpuMeHsIOT Ha-
pyxHO B Buze Mazel (5-10-20%) u mpUCHINIOK MPU JICUCHUN KOKHBIX
3aboneBanuii (cebopen, CHKo3a, Icoprasa, YeCOTKU | Jp.).
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2. Sulfur depuratum (cepa ounmieHHas) S. [I[pUMEHSIOT BHYTpPb
B Ka4eCTBE MPOTHUBOTIIMCTHOTO M JIETKOTO CIIAOUTENLHOTO CPEACTBa, a
HapyXHO B 5-10-20% Ma3sx 1 MpUCHITIKaX MPH JIYEHUHN KOXKHBIX 3200-
neBaHwmii (cedopen, CHKo3a, TICOprasa, YeCOTKH | JIp.). Bxoaut B cocras
CJIOKHOTO TOPOIIKA COJIOKOBOTO KOPHS, MPHUMEHSEMOTO B KaueCTBE
JIETKOTO CITa0UTENBHOTO.

3. Natrii sulfas (marpus cynasdar) Na,SO x10H,0. Hasnauaror
BHYTPb B KaueCTBE CIAOMTEIHHOTO CPEJICTBA, MOKA3aH TPU MHIIEBBIX
OTPABJICHUSX, TAK KaK HE TOJIBKO OUMIIAET KUIICUYHUK, HO U 3aJepiKu-
BAeT BCACHIBAHME 512 M TIOCTYIUICHUE €0 B KPOBb.

4. Natrii thiosulfas (narpus tuocynsdar) Na,S O,x5H,O. Tlpume-
HSIOT BHYTPUBEHHO B BuAe BogHoro 30% pacTtBopa U BHYTpPb B BHIE
10% pacTtBopa Kak MPOTHBOTOKCHYECKOE, MPOTHBOBOCHAIUTEIHHOE
CPE/ICTBO, MPU AJIEPIHYCCKUX 3a00JIEBAaHUSX, APTPUTAX, HEBPAJTHSIX.
Hapy»xHO TpUMEHSIOT TS JIedeHHs OOJTBHBIX YECOTKOM.

5. Magnesii sulfas (marnus cynsdar) MgSO x7H,O. Ilpumensior
B Ka4eCTBE YCIOKaMBaIOLIET0, IPOTHBOCYAOPOKHOTO, CTIaA3MOIUTHYIEC-
KOTO, CJIa0WTENILHOTO, JKETYErOHHOTO CpENCTBa, TpH JICYCHUH
TUTIEPTOHUYECKON OOJIe3HH, a TaK)Ke MPU OTPABICHUSAX PTYTHIO, MBI-
IIBSIKOM, TETPadTHIICBUHIIOM, colisiMu Oapus. Ha3HawaroT BHYTph B
BUJI€ BOJHBIX PACTBOPOB, BHYTPUMBIILIEUHO U BHYTpUBEHHO (20 % miu
25% pacTBOpHI).

B ananuTnyeckoi nmpakTUKe HIMPOKO MPUMEHSIETCS METO/1 HoIuMe-
TPUYECKOTO TUTPOBaHUS. V3 HEOpraHMUECKHUX BEIIECTB 3TUM METOIOM
anamusupytor 1, KMnO,, Na,AsO,, HgCl,, CuSO, u mHorue opranu-
YEeCKHE JIEKAPCTBEHHBIC Tpenaparhl — (GOpMaliH, aKpUXWUH, aHTUIIH-
PUH, aHAJIBTUH, ACKOPOMHOBYIO KUCIIOTY | JIp. [I[pUMEHSFOT HECKOIBKO
BapraHTOB MeTofa. OCHOBHBIM BEIIECTBOM, MCIOJIB3YEMBIM B Kade-
CTBE BOCCTAHOBHTENS B HOAMMETPUH, SIBISIETCS THOCYIb(AT HaTpus,
KOTOPBIN pearupyer ¢ HoA0M 0 yPABHEHUIO:

2NaZSZO3 +1,—> Na S O +2Nal

2946

Tuocynbdar mpuMeHSIOT Ui TUTPOBAaHUS M30BITKA Homa, 100aB-
JIIEMOTO B MPOLIECCE TUTPOBAHMSI HEKOTOPBIX BOCCTAHOBUTEJEH, MU
fioma, oOpasylomerocst Npy B3aUMOJCHCTBUM HOANUIOB C OKHCIHUTEIS-
MU, HallpuMep:
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CL+2I' = 2CI + 1,

Peaknuu ocaxxieHust ¥ pacTBOPEHUs Cylnb(UIOB U Cyab(paToB Ka-
THOHOB HCHOJIB3YIOTCS AJISi OOHApY)KEHHsT MHOTMX KaTHOHOB. Cyib-
(dubl MOTYT OBITH TIOYYEHBI BO3/ICHCTBHEM HA COJIM METAJIIOB CEPO-
BOJOPO/Ia WU CYIB(HUI0B IEJIOYHBIX METAJUIOB M aMMOHUS. bosbInH-
CTBO CYJIb(HUI0B OKpaiiieHo, Hanpumep: PbS — uepnsiit; CdS — sxenThii;
Ag,S — uepnblii; MnS — tenecnbiii; Bi,S, — yepnblii; Sb, S, — opamxe-
Borii. Karnonsr Ba?*, Ca*", Sr?* ocakaaroTcst CEpHOM KHUCIOTON B BHIE
cynb(aroB, HEPACTBOPUMBIX B KHCIOTaX H LIEJI0Yax.

B Meannune ceneH B BHJIE CENICHUTA U CeJIeHaTa HaTPUs, CeJICHIIN-
CTEHHA, CEJICHCOIEPKALIMX APOXIKEH MPUMEHSIOT JJIs1 TPOPMIAKTHKH
W JIGYCHUsI pa3ingHbIX 3a0oneBannii. CelleH oka3biBaeT JiedyeOHbIN 2¢-
(eKT IpHU KapAUONATHAX PA3TMYHON ATHOJIOTHH, IPU TeNaTUTAax, MaH-
KpeaTHuTax, 3a00JeBaHNAX KOXH, yXa, Topia U Hoca. OOmen3BecTHa
pOJIb ceneHa B MPOQUIAKTHKE U JICUCHUU 3J10KaYeCTBEHHBIX HOBOOO-
pa3oBaHui. PagroakTHBHBIE N30TOTBI CEIEHA UCTIONB3YIOTCS IS ra-
THOCTHMKH OOJIe3HEH MOKEITyI0UHOM KeNe3bl U JIp.

12.5. p-anementsl VII rpynnsi

12.5.1. Buonozuueckas ponv ¢pmopa, xnopa, opoma u iiooa

[To comeprkanuto B opranusme uyenoseka xiop (0,15%) otHocuTcs
K Makpo3JeMEHTaM, a OCTaJbHbIE 3JIEMEHTHI 3TOM IPyMIIbl (comepka-
uue 10°%) SBIAIOTCS MHKpPOIJIEMEHTaMHU. XJIOp W HOI OTHOCSTCS K
HE3aMEHHUMBIM 3JIEMEHTaM, a OCTaJIbHbIE SIBIISIOTCS IIOCTOSIHHBIMU CO-
CTaBHBIMU YaCTSIMHU TKaHEH.

B opranusme Bce rajqoreHbl HaXOASATCSl B CTETIEHH OKHCICHUS —I1,
XJIOp U OpOM — B BUJIE THIPaTHPOBAHHBIX HOHOB, a GTop U Hoj, T1aB-
HBIM 00pa30M, B CBS3aHHOH (popMe BXOIAT B COCTaB HEKOTOPHIX OMO-
OpPTaHMYECKUX COCJAMHEHHH. BclieicTBIEe YMEHBIIEHHS MIEKTPOOTPH-
narenbHOCTH B pany F — C1 — Br — I cBa3p ymiepoaa ¢ ilogom Haume-
Hee MOJISIpHA, MTOITOMY HOJ HAXOAWTCS B JKUBBIX OPraHU3Max B BHJIE
AJIEMEHTOOPTaHUYEeCKUX coenuHeHwui (co crsizpro C — ).
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®Top. B opranuzme uenoBeka Macca ¢Topa COCTABISET OKOJIO 7 MT
(10°%). Coenuuenus (hropa KOHIEHTPUPYIOTCS B KOCTHOM TKaHH, HOT-
TSIX, 3y0ax.

Hepnocratok ¢Topa B opraHuzmMe NPHUBOAUT K Kapuecy 3yOOB.
B cocraB smanm 3y00B BXOOUT TPYIHOPACTBOPHMBIN (TOpamarut
Ca, (PO,),xCaF,. MunepanbHyl0 OCHOBY NI€HTHHA COCTABISIOT TH-
npoxkcoanarut 3Ca, (PO,),xCa (OH) ,, xnopanarur 3Ca, (PO,),xCaCl,
u (ropanarur 3Ca, (PO,),xCaF,.

®DTOpua HOHBI CITOCOOCTBYIOT OCAXACHUIO ocdaTa Kalblus, 00-
pasysl 3aLUTHBIN CJIOH Ha IOBEPXHOCTH 3y0OB.

[lox neiicTBUEM KHCIIOT, BEIpaOaThIBAEMBIX OaKTEPHIMH, TPOUCXO-
JUT PAcCTBOPEHHE OJHOW M3 MUHEPAIBLHBIX OCHOB TKaHEW 3yOOB — I'H-
JIPOKCOAMaTHTa!

3Ca, (PO,) xCa (OH) ,+ 10H" — 10Ca*" + 6H,PO, + 2H,0

[IpuyeM odeHb 4YacTO pa3pyLICHUIO IOIBEPraeTcsi HE BHELIHS
MOBEPXHOCTh 3y0a, MOKPHITAas CIOEM SMajli, a BHYTPEHHHE YYaCTKH
nentuHa. [Toxa smManb MoBpeKaeHa HE3HAYUTEIBHO (MMEIOTCS PEAIo-
noxenwus), BBegenne NaF crocoOcTByeT 00pa3oBaHuIO (TOpanarura,
KOTOPBIH 00JIer4yaeT peMUHEPAIU3aLNI0 HAYaBLIETOCS TOBPEXKICHHUS.

XJ10p. X7OpUA-UOHBI UTPAIOT BAKHYIO OMOJIOTHUECKYIO POJib. OHH
AKTHBUPYIOT HEKOTOpBIE (PEPMEHTHI, CO3Jal0T ONArompusITHYIO Cpemy
JUT IeHCTBUS MPOTEONIMTHYECKUX (PEPMEHTOB JKEITyI0UHOTO coka. Jls
BBIPA0OTKH COJISTHON KHUCIIOTHI B xkemynke HeooxommM NaCl. TTommmo
Ba)KHOM pOJIM COJITHOM KHUCIIOTHI B Iporiecce nuieBapenust, NaCl yHud-
TOXAaEeT pa3InYHbIe OOJNIC3HETBOPHBIC OakTepuu (xoinepsl, Tuda). B dop-
M€ COJISTHOHM KHCJIOTBI XJIOPHUJI-MOH SIBIISIETCSI HEOOXOIUMBIM KOMIIOHEH-
TOM JKEJIyIOYHOTO COKa. Bblenenne consHoi KMCIO0ThI U3 KJIETOK CIIH-
3UCTOM 00OJIOUKH JKEITy/IKa MOYKHO OIUCATh CICAYIOIIM YPAaBHEHUECM:

H,CO, (xpoBb) + CI' = HCO, (xposs) + HCI (xemynok)
ConsiHast KMCIIOTa JKEIyAOYHOTO COKa HEOOXOquMa JUisl Mepexoaa
(depMeHTa TiericuHa B akTHBHYIO (hopmy. [lerncun obecrieunBaer nepe-
BapuBaHHUE OCIKOB MyTEM THUIPOIUTHYECCKOTO PACIICTUICHUS TICTITH/I-
HBIX CBA3CH:

R-CO-NH-R, +H,0 - R—COOH + R, — NH,
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XJ1opuI-uoHbI, 00pa3ysi MOHHBIE CJIOH TI0 00EUM CTOPOHAM KJIETOY-
HBIX MEMOpaH, Y9acTBYIOT B CO3MAHHUH DJIEKTPUIECKOTO MEMOpPaHHO-
TO TIOTEHIIMaJa, KOTOPBIA PEeryIrpyeT MOHHBIE TIOTOKH Yepe3 KIIeTOY-
Hble MeMOpaHbl, IEPEHOC HEOPTraHMYECKUX U OPTaHUYECKUX BEIECTB
CKBO3b MEMOPAaHBI, Y4aCTBYIOT B IMOJJICPKAHUHA OCMOTHYECKOTO PaBHO-
Becusi. VIMest onTUMaIbHBIA paagnycC AJI IPOHUKHOBEHUS YepPE3 MEM-
OpaHy KJIETOK, XJIOPHUI-HOHBI COBMECTHO C MOHAMHU Kallus W HATPHUS
YYacTBYIOT B CO3J[aHWH OIPENIEIICHHOTO OCMOTHYECKOTO JABIICHUS U
PETYJISIIUN BOJIHO-COJIEBOTO OOMEHa.

BpoMm nokanu3yeTcsi MpeuMyIIECTBEHHO B JKEJIe3aX BHYTpPEHHEH
CeKpeInnH, B MEpBYI0 ouepenpb B Turnoduse. buomorndeckas poiab co-
eIMHEeHUI OpoMa B HOPMAaJIbHOW JKU3HEAESITeIbHOCTH OpraHu3Ma eIle
HEJOCTAaTOYHO BBICHEHA. DKCIIEPUMEHTAIBHO YCTAaHOBJIEHO, YTO CO-
eJIMHEHUS] OpOMa YrHETaroT (DYHKIIMIO IIMTOBUIHOM JKEIe3bl U YCUIIU-
BalOT aKTUBHOCTH KOPBI HAIITOYETUHUKOB.

Mon oTHOCHTCS K YHMCITy HE3aMEHMMbIX OHOTEHHBIX SJIEMEHTOB,
U €ro COCJAMHEHUS UTPAIOT BAXXHYK pOJb B Mpoleccax oOMeHa Be-
mecTB. OH BIMSIET HA CUHTE3 HEKOTOPBIX OEJIKOB, YKMPOB, TOPMOHOB.
B opranusme gemoBeka #ona comepxkutces 25 mr (4x107%) u Gombimnas
€ro IOJIOBMHA HaXOAWTCS B IIMTOBHIHOW jkejie3e (B BUIE TOPMOHOB).
[[MutoBUaHAS KEne3a CEeKPETHPYET TOPMOHBI TUPOKCUH U TPUHOATH-
ponuH. [loHmKEHHAS AKTUBHOCTH ITUTOBHUIHOM KEJIE3bI (TUIIOTHPEO3)
MOXKET OBITh CBA3aHA C YMEHBIICHHEM €€ CIIOCOOHOCTH HaKallIuBaTh
WOMU/I-NOHBI, a TAaK)Ke C HEAOCTAaTKOM B Muile Homa (dHAeMHYECKHUN
300).

Takum o06pazom, Bce p-asteMenTbl VII rpynmbl (PU3H0IOTHYECKH aK-
TUBHBI, XJIOP W HOJ HE3aMEHUMBI JUIT HOPMAJIBFHOW KU3HEeATeNbHO-
CTH opraHmu3Ma. B oprannsMe rajoreHsl B3auM0O3aMenlaeMbl, IIPH TOM
HaOJIONAIOTCS KaK CIy4ad CUHEpPru3Ma, TaKk U aHTaroHu3ma. AHTaro-
HUCTaMU Hona siBisitorest Grop u 6pom. Konkypupys ¢ omom, ¢rop
MOJKET BBITECHSTH €TO U3 WOJOPTaHUIECKUX COENNHEHUH U MTOIaBIATh
TpaHCHopT Hoaa B opranusme. [lornomenuto ioga LIMTOBUIHOM Kee-
30# npensTcTByeT OpoM. K cHEprucram iojia OTHOCHTCS CEJIeH — IPU
neduIUTe celieHa Hoj He yCBanBaeTCsl.
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12.5.2. Jleuebnoe oeiicmeue HeopzanuuecKux coeOuHeHuil pmopa,
xnopa, 6poma u nooa

OborarieHne MUTHEBOH BOIBI HTOPOM, T. €. PTOPHUpPOBAHUE BOJIBI C
LEJBIO JIOBEICHHSI ColiepKaHus B Hell ¢propa 10 Hopmsl (1 Mr/i) npu-
BOJIUT K 3HAYMTEIBHOMY CHIDKCHHUIO 3a00JI€BAEMOCTH HACEIICHUS KapH-
ecoM 3y0oB. DTOpHPOBAHUE MUTHEBOM BOJBI OCYIICCTBIISCTCS 100aB-
JICHHWEM K Hell OmpelieIeHHOTo KOM4YecTBa Topuia HaTpusl.

B MeanmmHCKOM pakTHKe (GTOPH HATPHS MPUMEHSIOT B KaueCTBE
MECTHO JIEHCTBYIOILIETO HAPYKHOTO cpejicTBa. Ero mpuMeHeHue 0CHO-
BaHO Ha 00pa3oBaHUM (pTOpamaTuTa B COCTaBE 3yOHOH ITACTHI:

NaF +3Ca, (PO,),xCa (OH), — 3Ca, (PO,) ,CaF, + NaOH

[Ipu >TOM POUCXOAUT OAHOBPEMEHHO U TOJIICIauuBaHIE CPEIbI
POTOBO MOJIOCTH, UTO CIIOCOOCTBYET HEUTPATIM3ALUHU KUCIIOT, BBIpada-
TBIBAEMBIX OAKTEPUSIMHU.

Bonnble pactBopsl Harpus xiopuaa uzotronndeckui (0,9%) u ru-
neproHnyeckue (3-5-10%) mmpoko NpUMeHsIOT B MEAUIIMHCKON Mpak-
TUKe. Mcronp30BaHne rUNepTOHUYECKUX PACTBOPOB OCHOBAHO Ha 3a-
KOHax ocMoca. M30TOHHYeCKHil pacTBOp XJIOpHIa HATPUS U30TOHUYEH
TUIa3Me KpPOBH YEJIOBEKa; €ro YacTO Ha3bIBAIOT «(PH3HOIIOTHUECKUM.
PactBop OBICTPO BBIBOAWTCSA W3 COCYIMCTOH CHCTEMBI W JIMIIH Bpe-
MEHHO YBEIMYMBAeT 00BhEeM KHUIKOCTH, IMHUPKYIMPYIOMEH B cocyaax,
MO3TOMY TIPH KPOBOIIOTEPSIX W IIOKE OH HEJOoCTarodHo 3(ddexTrnBen.
OcCHOBHOE TNPUMEHEHHWE HM30TOHWYECKUI pacTBOp HATpPHUS XJIOpHIA
UMEET MPHU 00e3BOKUBAHUK OpraHM3Ma M KaK JIC3HHTOKCHKAIIMOHHOE
cpenctBo. KpoMe Toro, ero mpuMeHSIOT AJi POMBIBAHUS paH, IMas,
CJIM3UCTOM 000JIOYKH HOCA, & TAKXKE JUIsl pACTBOPEHHS Pa3JIMUHBIX Jie-
KapCTBEHHBIX MPENapaToB.

Komrmpeccsl, cMO4YeHHbIE TMIIEPTOHMYECKUM pPacTBOPOM B CBSI3U
C €ro OCMOTHYECKUM BIIUSTHHEM, CIIOCOOCTBYIOT OTACJICHHUIO THOS W3
panbl. ['nnepronnyeckrne pacTBOPH (MECTHO) OKa3bIBAIOT TAKXKE TPO-
TUBOMHKpPOOHOE JeiicTBHe. XITOPHUI HATPHS OKA3bIBAET YMEPEHHOE 1~
YPETHUYECKOE JICHCTBUE.

IIpenaparer OpoMa 00mama0T CrIOCOOHOCTHIO KOHIICHTPHUPOBATH U
YCHIIMBATh MPOIIECCH TOPMOXKEHHUSI B KOpPE TOJIOBHOTO, MO3Ta: 10 JaH-
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ubiM U, I1. [1aBnoBa 1 ero y4eHHKOB, OHH MOT'YT BOCCTaHABIIMBATh PaB-
HOBECHE MEKIy TPOIecCaMH BO30YKICHUS M TOPMOXKEHHS, 0COOEHHO
TIPH TIOBBITIICHHOW BO30YIMMOCTH IIEHTPAITBHON HEPBHOW CHCTEMEI.

[Ipu sHIEMUYECKOM 300€ Ha3HAYAIOT MpernapaThl Ho/a: Kanus Ho-
nun Kl wnu varpus ogun Nal B 103ax, COOTBETCTBYIOIINX CYyTOYHOM
norpedHocTH yenoseka B Wozae (0,001 r fionuna kanus). B paiionax,
T7Ie UMeeTcs AeUIUT Homa, It MpodUIaKTHKH YHISMHIECKOTO 300a
nobasisroT k oBaperHo# conu Nal wiu K. [Ipu moBeimeHHON akTHB-
HOCTH IIMTOBUAHOMN KeJie3bl (THIepTHPE03) BCIEACTBHE U30BITOYHOTO
CHHTE3a THPEOHIHBIX TOPMOHOB HaOIlfOnaeTcss HEHOPMAallbHO YBEIH-
YeHHas CKOPOCTh MeTa0OMMdYecKux mporeccoB. [Ipu sHaemumueckoM
300€ HOAMI-MOH UCTIOB3YIOT JIJIsl CHHTE3a TOPMOHOB, B TO BpEeMs Kak
[IPU TUNIEPTHPEO3e HOMUA-UOH TOPMO3UT HOJUPOBAHIE THPO3HHA.

[Ipu HEeahdeKTHBHOCTH TpenaparoB JUisi JICUECHHs THIIEPTHPEO3a
MIPUMEHSIOT TIpeTapar paIuoakTHBHOTO Homa 3'T, u3ryueHne KoToporo
paspymraer (QOJUTUKYIBI IUTOBUIHOMN KeJe3bl U YMEHBIIAeT TeM ca-
MBIM M30bITOYHBIH CHHTE3 TOPMOHOB.

[Ipenaparsl, conepsxarue 1oa, 0671a1al0T pa3nuyHBIMU CBOMCTBA-
MH. DIeMEHTAPHBII WO OKa3bIBacT MPOTHBOMUKPOOHOE IEHCTBHE, €TO
PacTBOPHI MIUPOKO MPUMEHSIOT 15l 00pabOTKH paH, MOJATOTOBKH OTIe-
PaLMOHHOTO TOJIsl, TPY HAHECEHWH Ha KOXKY M CIHM3HCThIE 000JIO0YKH
OKa3bIBAIOT pa3paxkaroliee IeHCTBAE U MOTYT BbI3BAaTh Pe(pIeKTOpHEIE
W3MEHEHHs B JIEATENIbHOCTH OpraHu3Ma. BcackiBasich, HOm OKa3bIBaeT
AKTUBHOE BIMSHHE Ha OOMEH BEIECTB, YCUJIMBAET MPOIECCHI IUCCH-
My, OcoOOEHHO BBIPAXKEHO €ro BIMSHUE HA (PYHKIUIO ITUTOBUI-
HOM jKeNe3bl, TaK KaKk OH y4acTByeT B cHHTe3e THpokcuHa. CyTouHas
MOTPeOHOCTEL OpraHu3Ma B Hoze coctaBiseT okoio 200-220 mxr. Ipu
HEJ0CTAaTOYHOCTH Hofla MPOUCXOANT HApyIIIEHHE CHHTE3a THPOKCHHA U
yrHeTeHHe (DYHKIIMH IUTOBUIHOM JKeie3bl, BBEICHUE 10/1a YCUITHBACT
B OTHX ClIy4asaX CUHTE3 TUPOKCHHA.

Maisie no361 fioga (MUKpOHOI) OKa3hIBAIOT TOPMO3SIIES BIUSHUC
Ha 00pa30BaHUE THPEOTPOITHOTO TOPMOHA B IEPETHEH [10Jie TUTTO(H-
3a. Moy BusieT Ha NTUIMAHBIL 1 GeIKoBblil 06MeH. IIpH NpUMEHeHHH
npemnapara foma y OONBHBIX aTepoCKIepO30M HaOIonaeTcs TeHICH-
M K CHIDKEHHIO XOJIECTEpHHAa B KPOBH, YMEHBIIAETCS COIepiKa-
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Hue b-nunonporenaos. Ilox BiusHMEM IpenaparoB Hoaa HECKOJIBKO
YMEHBIIIAETCS CBEPTHIBAEMOCTh KPOBU. PeieKTOpHBIM MOBBIIIEHHEM
CEKPEILNH CIIN3H 5KEJIe3aMH JBIXATENBHBIX ITyTEH U MPOTEOTUTHYECKAM
JeicTBUEeM OOBSICHACTCSI IPUMEHEHHE MPEnapaToB Hoa B KAYECTBE OT-
XapKUBAKIIUX U MYKOJIIUTUYECKUX CPEICTB.

12.5.3. IIpumenenue coedunenuil omopa, xnopa, opoma, itooa
6 Meduyune u papmayuu

W3-3a BBICOKOI TOKCHYHOCTH COEIMHEHUsI (PTOpa B MEIUIMHE HE
npuMenstorcs. OHaKo UMEIOTCSI HEKOTOpbIE JIEKapCTBEHHbIE TIpernapa-
ThI, B KOTOPBIX aTOMBI ()TOPA BXOAST B COCTAaB PaUKaJIOB.

1. Vitaftorum (Butadtop). [IpuMeHsIOT B KOMILIEKCE JIe4eOHO-
NpOQHUIAKTUIECCKUX MEPONPHUITUH y JeTell mpu Kapuece 3y00B u it
yAaydleHns: (OpMUPOBAHUSI TKaHEH MOCTOSIHHBIX 3yOoB. Haznawaror
JETsM, NMPOKMBAIOIINM B pailoHaX C HEAOCTAaTOYHBIM COAEP)KAaHHEM
¢dTopa (Mmenee 1 Mr/i) B TUThEeBOH BOsie. ACKOPOMHOBASI KHCIIOTA MTPE/I-
yrnpexaaeTr nodounoe Bnusiaue gropa. [Ipenapar npoTuBonokaszaH npu
coziepkaHuu PTOpa B MUTHEBOH BOJIE CBBIIIC 1,5 MI'/IT ¥ IPH SIBICHHUSIX
A u D runepButaMrHO3a.

2. Acidum hydrochloricum (xucnora comnsHas pa3BelIcHHAA).
IIpuMeHsI0T BHYTPh B KaIlJIsIX U MUKCTypax (4acTo BMEcCTe C MeTlCH-
HOM) TIpH HEJIOCTAaTOYHOW KHCIOTHOCTH KeNyAo4yHOro coka. Ilpu ru-
MOXPOMHBIX aHEMUSIX BMECTE C IperaparamMy xeje3a 0ObIYHO Ha3Ha-
4aroT pa30aBICHHYIO XJIOPOBOAOPOIHYIO KHCIIOTY, OHa CHOCOOCTBYET
YAYYIIEHUIO BCAChIBaHMS M HCIOJIB30BaHUS Kenesa. Bricimme 1036l
JUTSL B3POCIBIX BHYTpb: pa3oBas 2 mu (40 karens), cyrounast 6 mut (120
Karreyn ).

3. Solutio Natrii chloridi isotonica (pacTBop HaTpus XJ0pHIa U30-
tonnueckuit 0,9% s uabekumii). [IpuMeHsoT mpu 00e3BOKUBAHUN
opranu3ma. PacTBop BBOIAT KarenabHO /10 3 1 B CyTKH. PacTBop HaTpus
XJIOpHUZIa U30TOHUYECKUI HE OKa3bIBACT Pa3IpaXkarolliero JeHCTBUS Ha
TKaHH, €ro NMPUMEHSIOT Ul MIPOMBIBAHUS PaH, IJla3, CIM3UCTONH 000-
JIOYKU HOCA, a TaKXe JUId PacTBOPEHUS Pa3IUYHBIX JIEKAPCTBEHHBIX
MIperaparosB.
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l'unepronnyeckue pacTBOpbl HaTpus xjopuaa (3-5-10%) npume-
HSIOT Hapy’>KHO B BHJIE KOMIIPECCOB M MPUMOYEK MPH JIEIEHUU THOM-
HBIX paH. l'mnepronuueckuii pactBop BBOAAT (MemieHHO 10-20 M
10% pacTBOpa) IpH JICTOYHBIX U KUIICYHBIX KPOBOTCUCHUSIX, a TAKIKE
IUIsl yCUJICHUS Auypesa. B Buae knn3Mel npuMeHstoT 5% pacTBop Ha-
TpHUs XJIOpUA AJIsl BBI3bIBaHUs Aedekanun, 2-5% pacTBop Ha3HAYAIOT
BHYTPb U AJIs1 IPOMBIBAHUSI JKEJIyAKA IPH OTPABIECHUSIX HUTPATOM CEpe-
Opa, KOTOPBIN MPH ATOM MPEBPAILACTCS B HEPACTBOPUMBIN U HETOKCHY-
HBIH xJ10puj cepeOpa. BBeneHne runepToHNYecKux pacTBOPOB HATPHUS
XJIOpHJIA MO KOXKY HE JOMycKaeTcs (HEKpOo3 TKaHel ).

Harpust xjiopun npuMeHSIOT Takke AJsl BaHH, OOTUpaHHA, TI0JI0-
ckaumuit (1-2% pactBop) mpu 3a00EBaHUSX BEPXHHUX IBIXAaTEIBHBIX
IyTei.

4. Solutio Ringer Loche. Solutio Natrii chloridi composita (pac-
TBOp Punrepa— Jlokka) numeet 6osiee «(pU3HOIOTHUECKUID COCTAB, YEM
HM30TOHMYECKUI PACTBOP HATpUs XJjopuaa. Ero NpUMEHSIOT Tak Xke,
KaK U M30TOHUYECKHI PACTBOP HATPHs XJIOPHJA.

5. Kalii chloridum (xanus xnopux) KCl. [lpumenstor npu rumo-
KaJMEeMHUM, HMHTOKCHUKAlUM HANEPCTSHKOH, apuUTMHAX DPAa3IUUYHOIO
npoucxoxaenus. [Ipuanmarot B Buae 10% BogHOTrO pacTBOpa MM pac-
TBOPSIIOT MTOPOIIOK MIJIM TAONETKU Kayus XjJopuja B 1/2 crakana BoJbl
uiu Bo GPyKTOBOM coke. [I[puHMMAaroT nmpenapar nocie el

[IpumeHenue Kanus XJOpHAa NMPOTHUBOMOKA3aHO MPU HAPYIIEHUU
BBIICJINTENBHON (DYHKIMH IT0YEK, B TOM CIIydae KaJui HaKaIlIuBaeTCs
B IJIa3M€ KPOBH, YTO MOXKET IIPUBECTH K MHTOKCUKALIUH.

6. Calcii chloridum (xanbius xmopun). [Ipumenstor mpu pazmmd-
HBIX NATOJIOTMYECKUX COCTOSTHHAX:

a) IPY HEJ0CTaTOYHOM (DYHKIUH MapalIiTOBUIHBIX JKelle3;

0) Ip¥ yCUJICHHOM BBIACTICHUH KaJIbIIMS U3 OPTraHU3Ma;

B) MIPY aJUIEPIrHYECKUX 3a001eBaHMsIX (KPaTMBHULIE CHIBOPOTOYHOM
00JIe3HM, CEHHOM TMXOpaKe;

I') KaK CpPeICTBO, YMCHBIIAIOUIEEC MPOHULAEMOCTh COCYIOB, MPH
[THEBMOHUH, TJIEBPUTE, SHIOMETPHUTE;

1) TIpH KOXKHBIX 3a005IeBaHMAX (3yIe, dK3eMe, TIcopHrase);

€) pu HeppuTe, MAPEHXUMATO3HOM TeNaTUuTe, TOKCHYECKUX Mopa-
KEHUSIX IICUCHU.
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[IpuMeHsIIOT Kak MPOTUBOSANE MPH OTPABICHUU COJISIMUA MarHwus,
L[aBEJIEBOU KACIOTOM U €€ PACTBOPUMBIMU COJIIMHU, a TAKIKE PACTBOPH-
MBIMHU cONsiMH (TopoBOfopoaHo kKucaoTel. CaCl, HasHayaroT BHY TP
(5-10% pactBop) u BuyTpuBeHHO (10% pacTBOp). BHyTpHBEeHHO mpe-
napar BBOIAT o4eHb MeaieHHo. Pacteopbl CaCl, Henb3s BBOAMTH MO
KOKY WM BHYTPHUMBIIIEYHO, T. K. OHU BBI3BIBAIOT CHIIBHOE pa3paxe-
HUE U HEKPO3 TKaHEH.

7. Calcaria chlorata (xnopras uszsects) CaOCl,. [Ipumensror kak
JIe3nH(UIUPYIOIIee CPEICTBO B cyxoM Bujie U B Buje 0,2-5% pacTso-
pOB.

8. Natrii bromidum (matpus 6pomu) NaBr. [IpumensroT mpu He-
BpPACTEHUH, UCTEPHUHU, HEBPO3aX, MOBBILICHHOW pa3ipa’KUTEIbHOCTH,
OecCOHHUIIE, HAyaJlbHBIX (OpMax THIEPTOHHYECKOH OOJIe3HH, TPHU
SMHUJIETICUU H XOJIepe.

Harpust 6pomu Ha3HayarOT BHYTPb B MUKCTypax, Ta0JIETKax, BBO-
JSIT TaK)Ke BHYTPHUBEHHO.

9. Kalii bromidum (xamus 6pomun) KBr. Haznawaror TOnmbKO
BHYTPb IIPH TEX K€ MOKA3aHUSIX B TEX XK€ 103aX, YTO U HATPUSI OPOMUJI.
BHyTpuBeHHO He BBOIAT M3-32 BO3MOXHOI'O YTHETAIOLIEIO BIIMSHUS
MOHOB KaJIUSl Ha MPOBOAUMOCTD U BO30YIUMOCTb CEPACYHON MBIIIIIBI.
YacTo Ha3HAYAIOT BMECTE C KaJHsi HOAUIOM.

10. Solutio Iodi spirituosa 5% (pactBop #ona crimproBsiit). [Ipu-
MEHSIIOT Hapy’>KHO KaK aHTHCENITHUECKOE, Pa3apakatollee U OTBIEKAIO-
11ee CPEeACTBO NPU BOCHAIUTEIBHBIX U APYTUX 3a00J€BaHUSIX KOKH U
CIIM3UCTBIX 000s04eK. BHYTph HazHa4aloT Ui NPO(UITAKTHKH aTepo-
CKJIepo3a.

11. Solutio Lugoli (pactBop Jltoromns). [IpuMeHSIOT HApY>KHO TTIaB-
HBIM 00pa30M JJIsl CMa3bIBaHUS CIIM3UCTON 00OIOUKU ropiia, TOPTaHH.
BayTps HazHaudarot no 5-10 xanens 2 pa3a B I€Hb.

12. Kalii iodidum (xanus onun) KI. [Ipumensior npu sHnemuyec-
KOM 300€, THIIEPTHPEO3€, BOCIIAINTEIbHBIX 3a00JIEBAHUSX AbIXATEIbHBIX
MyTeH, Ta3HbIX 3200JIeBaHUAX (KaTapakTa u Jp.), OpOHXHAILHON acTMe.

Kanus fionna — 3 pekTnBHOE MYKOIUTHUECKOE CPEACTBO, OCOOEH-
HO y OOJIbHBIX OpoHXHaNbHOM acTMOl. [Ipumensitor B Bume 1-3% Bo-
JTHOTO pacTBOpa, OOMILHO 3aIHBas TETUION BOOM.
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Kak Bciomorarensaoe cpeactso Kl HazHauatoT OOIBHBIM CUPHITH-
com. [Ipemapar crocoOcCTByeT paccachlBaHUIO MHQUIBTpAaTa, YMEHB-
LIEHUIO 0oJIei.

Ma3sp, conepxamas 15% xkamus Hoauna, NpeayioxkeHa JUIs dIH-
JSAUN TP TPUOKOBBIX TopakeHusx koxu. [Ipumensror Taxxe KI
(BHYTpB) IpH JICUCHUN KaHIAHUI030B.

12. Natrii iodidum (marpus #omgum) Nal. [Tokazanust k mpuMeHe-
HUIO U 03Bl TaKUE XKe KaK JJs1 Kajaus Hoauaa.

13. Tabulettae «Antistruminum» (TabneTku «AHTHCTPYMHUHY).
[TpuMeHsIoT A IpeaynpexIeHUS YHIEMUYECKOTo 300a.

B xuMuueckoM aHanM3e MHUPOKO MPUMEHSIETCA HOAOMETPUUECKOE
TUTpoBaHue. 13 HeopraHn4ecknx BEIEeCTB ’TUM METO/IOM aHAIU3UPY-
tor KMnO,, Na,AsO,, Hg,Cl,, CuSO, u MHOTHE OpraHM4eCKHe JeKap-
CTBEHHBIE Tpenaparsl — (OpMaJfH, aKPUXWH, aHAJIBI'MH, aHTUIIHPHH,
ACKOPOMHOBYIO KHCIIOTY, ICHUIIWUTHH U JIp. B ocHOBe HlogomeTpuye-
CKOTO TUTPOBAHUS JIEXKAT PEaKIUN BOCCTAHOBICHHS CBOOOHOTO Hoaa
10 MOIU MOHOB U OKHUCJIEHUS MOIN] HOHOB B CBOOOIHBIN MO/,

12.5.4. Toxcuueckoe oeiicmeue coeounenuii pmopa, xnopa,
Opoma u iiooa Ha HCUBOU OP2AHUIM

Bpenen He TONBKO HEAOCTATOK, HO U M30BITOK hTopa. [Ipu comeprka-
HUM (TOpa B MHUTHLEBOW BOJIE BBINIEC TPEJICIBHO JIOMYCTUMOW HOPMBI
(1,2 Mr/im) 3yOHAs SMajb JIETKO Pa3pymIaeTCs W IMOSBIBIFOTCS CHMIITO-
MBI XpOHHYECKOTO OTpaBieHus GropoM — duryopos (PTopo3) — MOBEI-
IICHUE XPYIKOCTH KOCTEH, KOCTHBIC Ic(OPMAIIH 1 00IIee UCTOLICHNUE
OpraHusma.

JKuzHeHHO HEOOXOIUMBbIC XJIOPHI-MOHBI HE OONIAfar0T TOKCUYe-
CKUM JICHCTBHEM, B TO BPeMs KaK MOJICKYJISIPHBIN XJIOp — BBICOKOTOK-
CUYHBIH Ta3, IPUMEHSBIIUICS B MEPBYI0 MHPOBYIO BOWHY B KaueCTBE
OTpPAaBJISIIOIIETO BelecTBa. ['a3000pa3HbIil XJOp pazapakaeT CIN3H-
cThle 000JIOYKH TJ1a3, HOCA, TOPTAHH, BBI3bIBACT TSHKEIOC MOPAKECHUE
nerkux. [IpeaensHo A0mycTHMast KOHIICHTPAITUs ra3000pa3HOro Xjiopa
B Bo3ayxe 0,001 mr/.
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3noynoTpednsaTh mpernaparaMu Opoma OIacHO, T. K. HAaKOTUICHUE
OpomMa B OpraHuM3Me BBI3BIBACT OTpaBICHHE. BPOMUA-HOHBI JIETKO
BCACHIBAIOTCS B JKEIYIOYHO-KUIIIEUHOM TpakTe. X TOKCHYHOCTH He-
BbICOKA. OHAKO BCIIEACTBHE MEJICHHOTO BBIBEACHHS U3 OPraHu3Ma
OHH MOTYT KyMMYJIHUPOBAaTh, YTO MPUBOIUT K PA3BUTHIO XPOHUUIECKO-
TO OTpaBJICHUs, KOTOPOE HA3BIBACTCs «Opomm3mMomy. [Ipu mosBiIeHIN
TIPU3HAKOB XPOHUYIECKOTO OTPABIICHUS OPOMOM HEMEIJICHHO IpeKpa-
IIAIOT IMPUEM TIperrapaToB OpoMa, BBOIST OOJBIIIOE KOTUICCTBO XJIOPH-
Jla HaTpHs, YTOOBI YBEIWYUTH CKOPOCTH BBIJICICHUS OPOMHUI-HOHOB U
Ha3HAYaIOT OOMIIBHOE MUTHE.

bonpmivie 10361 2MeMEHTApHOTO HoJa OYEHb OMAacHBL: 2-3 T SIBIISI-
10TCsl cMepTenbHbIMU. [lapel Hona Takke sa0BUTHL. OHU BBI3BIBAIOT
CWJIBHOE KaTapallbHOE BOCHAJICHUE CIU3UCTON O00OJOYKH HOCA M IJia3
(fiomHBII HACMOPK).

13. BuoreHHble a3nemeHTbl d-cemelncTBa

13.1. buosoruyeckasi poab xpoma (Cr), moanoaena (Mo),
BoJbG(pama (W)

XpoM O0THOCHUTCS K OMOTeHHBIM 3leMeHTaM. O01as Mmacca Xxpoma y
B3pOCJIOTO YesloBeKa paBHseTcs 6 MI. Kak MUKpPO2JI€MEHT XpOM H3ydeH
eI11e HeJJOCTaTOYHO, HO €T0 CyIleCTBEHHAasl OMOreHHas pojib HE BbI3bIBA-
€T COMHEHHsI. YCTAaHOBJICHO, YTO OH UIPAeT BaXKHYIO POJb B Mpolecce
MeTaboM3Ma YIJIeBOAOB, OCYMIECTBIISIS, MO-BUIMMOMY, CBSI3bIBAHHE
WHCYIIMHA C PELEenTOpaMH KJIeTOUYHBIX MeMOpaH. C 3TUM cornnacyercs
TOT (aKT, 9YTO OOBIYHOE COAEP’KAHHE XPOMa B ChIBOPOTKE KPOBH, KO-
TOopoe cocrapisieT npuonusuteasHo 0,03 MM, pe3ko CHIKaeTCs TpH
BBEICHUM B KPOBb INIIOKO3bI. XPOM MOTEHUUPYET ICHCTBUE MHCYIMHA
B nepu(epuyIecKuX KIETKaX, BIUSIET Ha TOMEOCTa3 ChIBOPOTOYHOTO XO-
JecTeprHa.

Kpome Toro, XpoM BXOIUT B COCTaB HEKOTOPHIX (DEpMEHTOB, OCY-
HIECTBIAIOUINX OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKLUU B KJIET-
Kax. Bxogut B coctaB merncuHa, paciieruisioniero 0elIKy B MUIIeBapu-
TCJIbHOM TPAKTC )KMUBOTHBIX.
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Mosn6aen sBiIsSieTCS 3CCEHUINUANBHBIM (KM3HEHHO HEOOXOIUMBIM)
MuKposnemeHToM. [lo coiepkaHuio B OopraHu3Me 4YejoBeKa MOJUO-
JIeH OTHOCHTCSI K MUKpodieMeHTaM. OH BXOIUT BO MHOTHE (epMeH-
Tl (KCAaHTHHJETHUIPOTeHa3bl, KCAHTHHOKCUA3bI, ajbJeTHIOKCHIA3HI,
HUTPOPEIYKTa3bl, CYIbOUTOKCHIA3Bl U JIP.), KOTOPBIC SIBISIOTCS Ka-
TaNIN3aTOPaMH OKUCIUTEIHHO-BOCCTAHOBHUTEIILHBIX MPOIIECCOB B pac-
THTENIBHBIX U )KUBOTHBIX OpPTraHN3Max. AKTHBHBIC IICHTPHI (hepMEHTOB
0OBITHO coepIKaT MOJIMOICH, CBSI3aHHBIN ¢ cepoil. Hanpumep, kcaHTH-
HOKCHJ1a3a — )EPMEHT, YCKOPSIFOIINN 00MEH CIIOKHBIX OEIIKOB (B 4acT-
HOCTH, ITypPUHOBEII OOMEH):

KcaHmuHoxcu&am
KCaHTHUH + O2 + H20 P MoueBas KUCJIOTa + H202

Ecnu mModeBasi KUCIIOTa HE YCIIEBACT BBIBOAMTHCS M3 OPraHHM3Ma,
TO coJin e€ CKAINIMBAIOTCS B CyCTAaBaX M MBIIICYHBIX CYyXOKHUIUSX, BbI-
3bIBast mogarpy. Kak jekapcTBeHHBbIC Ipenaparhl COSIUHCHHUS MOJIUO-
JICHa B MEJMIIMHCKOW MPAKTHKE HE MPUMEHSIOTCA. ECTh JaHHbIC, 4TO
MOJHO/ICH UTPaeT BAXKHYIO POJIb B MPOIECCE BKIIIOUCHHUS (ropa B 3y0-
HYIO OMaJlb.

Boabgpam. B otrune ot monubneHa Boib(paM HE OTHOCHTCS K
ACCEHIMANILHBIM 3j1eMeHTaM. OHaKo, BOJIb(ppaM criocoOeH 3aMeniarhb
MOJIMOJICH U MHTHOUPOBATh MOJIMOICH3aBUCUMbIE (DePMEHTHI, HAITPH-
Mep, KCAaHTUHOKCHJIA3y, YTO CIIOCOOCTBYET CHIDKCHHIO YPOBHS MO4Ye-
BOU KUCJIOTHI ¥ MMOBBILICHUIO YPOBHS KCAHTHHA M TMIIOKCaHTHHA. EcTh
JIaHHBIC, YTO BOJIb()paM He 00J1alacT KaHIIEPOTCHHBIMH, TEPATOTCHHBI-
MU ¥ METa0OJIMYECKUMHU CBOMCTBAMH Y Y€JI0BEKa U )KUBOTHBIX.

13.1.1. Jleuebnoe oelicmeue Heop2aHu1ecKux coeOuHeHuil
Mmonuboena

[IpoBoasTcst uccnenoBanus 3HHEKTUBHOCTH NPUMEHEHHS MOJIN0-
Jata aMMOHHS JUISL JIeYeHHsT HOBOOOPa30BaHMI TOJOBHOTO MO3ra U
MY’KCKOTO OeCIUIONHS.
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13.1.2. Ilpumenenue HeopzaHuuecKUX coeOUHEeHUl Xpoma
U MOUOOeHa 6 MeOuyuHe U hapmayuu

B MeauiivHe B 1€4eOHBIX MESX COSAMHECHUS XPOMa U3-32 BEICOKON
TOKCHMYHOCTHU B HACTOSIIIIEE BPEMsI HE UCHONb3YIOTCs. )i THarHoCTH-
KM 3a00JIeBaHUI KPOBH U KEJIYT0UHO-KHIIICUHOTO TPAKTa IPUMEHSIETCS
pactBop Na, CrO, MedeHblii U30TOI SICr ms uabekimii (Solutio Natrii
chromatis chromo — 51 notati pro injectionibus).

OxucauTeabHbIE CBOMCTBA XPOMATOB U JTUXPOMATOB IIUPOKO HC-
MOJIB3YIOT B aHAJIMTHYECKOHN MpakTuke (Xpomaromerpus). Mertom oc-
HOBaH Ha MPUMEHEHHUHU JUXPOMATa KUl KK CUIILHOTO OKUCITUTEIIS

> LA 4 60 2 Efor
Cr,0% +14H" +6e~ —> 2Cr™ + 7H,0 z%r3+=1,33B

XpomaroMeTpusi UCIOb3yeTcs Juist onpenenenus xenesa (1), ypa-
Ha (IV), menu (1), monmuOaena (111), HEKOTOPBIX OpPraHUYECKUX BELIECTB.

B caHuTapHO-TUTHEHNYECKON MPAKTHKE MPUMEHSIOT XpOoMaroMe-
TPHIO JUTsl aHAIHM3a MPOMBIIINIEHHBIX U CTOYHBIX BOJI. B Xome ananmmza
oTpeieNIsieTCsl TaK Ha3blBaeMasi OKUCIIIEMOCTh BOJIBL, KOTOPAast XapaKTe-
pu3yeT odliiee copepKaHue OpraHMYeCKMX 1 HEOPraHMYECKUX BOCCTa-
HOBHTENEH. B maboparopHoii mpakTHKe A OYMCTKH XUMUYECKOH T0-
CyJlbl LIMPOKO MPUMEHSIOT XPOMOBYIO CMeCh, coctosyto u3 K,Cr,0.,
H,0 u xonuenrpuposannoii H,SO, B cootnomenuu 1:6:2 (o macce),
KOTOpast 00J1a1aeT CHIIbHBIMH OKHCIIUTEIbHBIMU CBOMCTBAMH.

HexkoTopbie coenuHeHus MONMHUOJCHA TNPHUMEHSIOTCS B aHAJM3e.
Momu6aar ammonus (NH,) ,MoO,x4H,O ncrnonb3yercss Kak aHaju-
TUYECKUI peaKkTUB Ha KpacHbIH (hochop B MPUCYTCTBUH KOHIICHTPH-
POBaHHOI a30THOM KHCIIOThI, 00pa3yeTcsi 0CaJI0OK aMMOHUECBOW COJIH
rerepononudpochopmonudaenosoit kucnorer: (NH,) ;H, [P (Mo,0.),].

13.1.3. Toxcuueckoe oeiicmeue coeOunenuii Xxpoma

CoenuHeHHUs] XpoMa OKa3bIBAIOT OTPHULIATEIbHOE BO3ACHCTBHE HA
OpPraHu3M YeJOBEKa: OOLIETOKCHYECKOE, BBI3bIBAIOT AEPMATUTHI U IK-
3eMBbI IIPU CONPUKOCHOBEHUHU C KOXKEH, ajlIepreHHOe, KaHLEPOTeHHOE.
ITpuuem coennnenus xpoma (V1) 3HaYUTENTFHO TOKCHYHEE, YEM COE/IH-
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Henus xpoma (III). PactBopuMblie coemuHeHNs XpoMa sITOBUTHI: Maphbl
XPOMOBO KHCIIOTBI MMOBPEXKIAIOT CIIM3UCTHIE 000JI0UYKM HOCA M JIbIXa-
TEJIbHBIX IIyTE€H, XPOMAThI U JUXPOMATHI PA3bEAAOT KOXKY U BBI3BIBAKOT
3K3€MY, a TAKXKE IOBBIIIAIOT YYBCTBUTEJIBHOCTh K ajuiepreHam. llpu
MpreMax BHYTPb HAOIIONAIOTCS OKOTH CIM3UCTONW 00OJOYKH ITOJIOCTH
pTa, 0XKOTH MUIIEBOJA U KEJIYJIKa, OTEYHOCTh. B uTepaTypHbIX HCTOU-
HUKaxX UMEIOTCS Pa3HOPEUMBBIE JAHHBIE O CMEPTEIBLHON 103€ XPOMAaTOB
0,2-0,5-1 T 1 maxxe 8 T~

[Ipu coneprkannu B Bogoemax coenuHeHus: xpoma (VI) Moryt BbI-
3BaTh NOPAKEHHE BHYTPEHHUX OPraHOB IPH MOTPEOJIICHUH C TUTHEBON
BOJIOM, a PU KyIIaHUH — BOCIIAJIUTENIbHbIE U3MEHEHUS CIU3UCTBIX IJ1a3,
JEPMaTHUTHI M 3K3EMBI, @ TAKXKE 0Ka3aTh KaHIleporeHHoe aeiicraue. [pe-
JeNTbHO JOMyCTHUMasl KOHLIEHTpalKs XpoMa B MuTheBoH Boge 0,05 mr/ .

13.2. buoJsioruyeckast poJib d-3siemenToB VII rpynmsl: Mmapranen

Mapraden — OAMH U3 JIECATH METAJUIOB XU3HHU. OH SsIBIsiETCS
Ba)XHBIM OMOTEHHBIM 3JI€MEHTOM, KOTOPBIH HEOOXOAUM JIJIsi HOpMaJlb-
HOTO MPOTEKaHUsl IMPOLECCOB B opraHu3Me. Mapranen sIBIsieTCs 3C-
CCHLUAJBHBIM 3JEMEHTOM JJIs YeJIOBEKAa U KUBOTHBIX. COeIUHEHUS
Maprasiia B OCHOBHOM IOCTYMNalOT B OpraHu3M c nuiiei. BcackiBa-
HHUE MapraHia MPOUCXOIUT B TOHKOM KHUIIEYHUKE. ITOMY MPOIECCY
crocoOcTBYrOT BUTamMubbl B, E, B yMepennbIx konuyectsax pochop
U KaJbIUH, a MPENITCTBYET — U30BITOYHOE MOCTYIJICHUE B OPTaHU3M
dhocdopa u xkampmsa. CpegaecyTodHast MOTPEOHOCTH YEJIOBEKa B Map-
raHUE OKOJO 5 MI, OHa YAOBJIETBOPSAETCS TOW MUILEH, KOTOPYIO MBI
ennM. broycBosieMOCTh MapraHIia HU3Kast U COCTaBIsieT Bcero 3-5%.
B opranax u TKaHsSIX B3pOCJIOro 4ejoBeKa COAEPKHUTCS OKOJo 12 mr
Maprania. KoHIleHTpupyeTcsi OH IIaBHBIM 00pa3oM B KOCTHOW TKaHU
(mo 43% ot o0mIero KoIM4ecTBa), MeUeHH, TTOYKAX, MOMKEITYIOTHON
Keese.

B opranusme mapraner; o0pa3yeT KOMILJICKCHI ¢ OelIKaMu, HYKJIe-
nnoBbiMu kuciioramu (PHK u JIHK) u amuHOKMCcnOTAMH. XOTS 3TH
KOMIUTEKCHI M3-3a OOJBIIOr0 pajaryca KarnoHa Mn*" U ero »KeCTKOCTH
OOBIYHO MaJI0 YCTOMYMBBHI, HO CIOCOOCTBYIOT aKTHUBAIlUH OOJIBIIIOTO
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grciia pepMEHTOB. YCTaHOBIIEHO, YTO OMOTeHHAsl pOJIb MOHOB MapraH-
ua (1) B opranusme pa3HOOOpa3Ha: OHU OKa3bIBAIOT BIIMSHHE Ha KPO-
BETBOpEHHE, 00pa3oBaHWE KOCTEH, MUHEPATbHBIH OOMEH, MPOIECCHI
pasMHOXKeHHUs U Ap. Tak Kak WOHHBIE paAMyChl MapraHila ¥ MarHus
OJIU3KH, OHU MOTYT 3aMellaTh APYT Jpyra B OMOXUMHUYECKHUX MPOIIeC-
cax. Maprasel| y4acTByeT B TaKOM YKH3HECHHO Ba)KHOM TIPOIIECCEe, KaK
aKKyMYJIAINS U TIEPEHOC YHEPTHH B OPTaHN3Me, T0Ka3aHO €ro yJacTre
B CHMHTe3e BUTaMUHOB rpynmbl B u C. B ombiTax Ha )KMBOTHBIX yCTa-
HOBJICHO BIIMSTHUE MapraHiia Ha oOpa3oBaHHe reMorioonna. merorcs
JIaHHBIC, YTO 3TO BIUSHUE MapraHiia MPOSIBIIIETCS IPU HEKOTOPOM OTI-
THMAJFHOM COOTHOIIIEHWH Maprafia u kenes3a. Takum obpazom, mMap-
raHell — )KU3HEHHO HEOOXOMMBIH AJIIEMEHT.

Crnenyetr OTMETHTb, YTO B OpraHU3Me MapraHel] HaXOJUTCS B CTe-
MICHU OKUCIICHUS +2, HO €0 BOCCTAHOBUTEIJIbHBIC CBOWCTBA HE BhIPaXkKe-
HBI. YYacTBYs B OMOXMMHUYECKUX MPOIIeCcCax, MapraHel], Kak MpaBuJIo,
HE MEHSET CBOEH CTereHH OKUcIeHus. O4eBHIHO, ATO CBSI3aHO C TEM,
YTO B OpraHU3ME HET CUJIBHBIX OKUCIIUTEIICH, a TAKXKE C TeM, UTO Opra-
HUYECKHUE JTUTaH bl CTAOMITM3UPYIOT cocTostHre Maprania (11).

Jedbumur mapranma sSBIsieTCS OJHUM M3 PACIpPOCTPAaHEHHBIX OT-
KIIOHEHW! B OMORIIEMEHTHOM OOMEHE COBPEMEHHOTO YeOBeKa. DTO
CBSI3aHO C TOBBIIICHHOM IICHX0-3MOIIMOHAILHOW HArpy3Ko#, 3a cuer
MOBBIIIICHHOTO PACXOJ0BaHUs MapraHia s 00eCleYeHUs OCHOBHBIX
HEHPOXUMHUYECKHX TMPOILECCOB, MPOTEKAIOIINX B IIEHTPAIBHON HEpB-
HOM CHUCTEME.

13.2.1. Jleuebnoe oeiicmeue HeopzanuyecKux
coeouneHuil mapzanya

N3 coenuHeHnii mapradiia B MEIMIIMHCKOM MPAKTUKE HUCIOJb3Y-
IOT TIepMaHTaHaT Kajus. [I[puMEeHsIOT pacTBOPHI Pa3TUYHBIX KOHIIEH-
Tpanui (B 3aBUCHMOCTH OT 3abonesanus). B nenom pacreopst KMnO,
0051a1a10T aHTUCENITHYECKUMH U MPWKUTAIONMMH CBOWCTBAMHU M HC-
MOJB3YIOTCS ISl OOpaOOTKH MOBEPXHOCTH KOXKH M CITU3UCTHIX 000710~
YeK, YTO 00YCIIOBICHO OKHUCITUTEIHHBIM U KOATyITHPYIONIUM JeHCTBHEM
ero Ha Oexku. JleueoHoe nericteue KMnO , OCHOBAHO Ha PEaKIHH:
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4KMnO, + 2H,0 — 4MnO, | + 0,1 + 4KOH

O6pasyromuiics MnO, oOka3bIBaeT BSKyIIEE, PasApaKarolIee H
MIPKHTAOIee ICHCTBHE, a BBIACISIOMNICS KUCIOPOA 001ajaeT aHTH-
MHUKPOOHBIM H J1€30/I0pHPYIONINM JieiicTBueM. Kucmopon BelaessieTcst
0e3 00pa3oBaHus My3bIPHKOB, MO3TOMY pacTBopbl KMnO, MOXHO BBO-
JIUTh B TITyOOKHE paHbl IpH aHadpOOHOU MH(EKINH.

[lepmaHranaT Kanus SBISETCS NpPENapaToM HaPY>KHOTO JCHCTBUSL.
Wnorna pacteop KMnO, npuMeHAOT BHYTPb [JIsl OKUCIICHUS TOKCHY-
HBIX OPraHUYECKUX BEIECTB, IEPEBOs UX B MEHEEe TOKCHUYHBIE (op-
Mbl. Hanpumep, MopuH okucisieTcst B Majao TOKCHYHBIH OKCUMOPQHH.

Kpome Toro, B kommiiekce ¢ APYrUMU KOMIIOHEHTAMH UCIIONb3YIOT
cynbdar u xaopun mapranna (I11) ans nedenns anemun. [Ipu Oombmx
KPOBOIIOTEPSIX TAKKE IPUMEHSIIOT COSANHEHNSI MapraHila B COUCTaHUU
¢ cosimu menu (1) u koGanera (I1).

13.2.2. IIpumenenue HeopzanuuecKux coeOUHeHUuil Map2anya
6 Meouuune u gapmayuu

Kalii permanganas (xanus nepmanranar) KMnO,. ITpumensior
KaK aHTHCENTUYECKOE CPEACTBO HAPY)KHO B BOIHBIX PacTBOpax IJIs
[IPOMBIBAHUS paH

(0,1-0,5%), nnst monockanus nonoctu pra u ropna (0,01-0,1%),
JUIsSL CMa3bIBaHMS S3BEHHBIX M OJKOTOBBIX MOBEpXHOCTEH (2-5%), ams
CIIPUHLIEBAHUI U IPOMBIBAHUI B THHEKOJIOTHUECKON U yPOIOrH4ECKOM
npaktuke (0,02-0,1%). PactBopsl

(0,02-0,1 %) npuMeHSIOT TaKXe AJIs IPOMBIBAHUS JKEITyIKa IIPH OT-
paBieHHAX MOPQHHOM, AKOHUTHHOM U JAPYTHMH AJIKAJIOWJIaMH, a TaK-
xke dochopom.

Jns aHanmu3a psAa XUMHYECKHX COCIMHEHWH U JIEKapCTBEHHBIX
npenaparos, oOnamaomux CBOHCTBaMM  Boccranosurenei, H,O,,
NaNO,, FeSO, u 1ip. IpUMEHSIOT pacTBOPbI IEPMAaHraHaTa Kajus, Ko-
TOPBII U Jaj Ha3BaHHE METOLY — epMaHranaroMmerpus. OnpeneneHne
MIPOBOAAT B KMCJIOH cpejie B MPUCYTCTBUU CEPHOM KHCIOTHI:

MnO, + 8H" + 5¢ — Mn** + 4H,0
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Hcnonb3yroT Takke BOCCTAHOBJICHUE MEPMAHTaHAT-UOHOB B HEM-
TpanbHO# cpejte 10 MnO, (Gyporo ocaika) 1o nosrypeaxkiuum:

MnO, +2H,0 + 3¢ — MnO,{ + 40H"
ITepMaHTaHATOMETPHIO MCTOIB3YIOT B KIMHUYICCKOM M OMOXHMH-
YCCKOM aHaJIM3C JId OIMPCACIICHHUA HCKOTOPBIX (l)epMeHTOB, a TaK¥XC
JUISL OTIPEJEIIEHHS] MOYEBOM KHUCIIOTHI B KPOBU. B caHUTapHO-TUrUeHu-
YeCKOMn IMMPAKTUKE UCIIOJIB3YIOT MEPMaHTraHaT KaJlusd JJIsd ONIPECACICHUA
OKHCJIIEMOCTH BO/IbI B IIPOMBINIJICHHBIX U CTOYHBIX BOJAAX.

13.2.3. Toxcuueckoe oeiicmeue coeOuHeHUll Mapeanya
Ha HCUBOIL OP2aHU3IM

IIpu neiicTBuM Ha OpraHMU3M Yepe3 OpraHbl JAbIXaHUS COCAMHEHUS
Mapraua IpUBOJAT K TSKEIBIM ITOPAKEHUSM LEHTPAJIbHON HEPBHOU
CHUCTEMBI, a Tak)Ke JEHCTBYIOT Ha IOYKH, OPTaHbl KPOBOOOpAIIEHUS
u serkue. [IpenensHo momycTuMasi KOHIEHTpALHs €ro COSANHEHNN B
Bo3nyxe pasHa 0,0003 mr/n B nepecuére Ha Mapranen. Onucansl ciy-
Yau OCTPOTO OTPABJIECHUSI MAPTaHIIEBOM MBUIBIO HA TPOU3BOJICTBE, C MIO-
CJIETYIONIUM OBICTPBIM Pa3BUTHEM «MapTaHIEBOTO IICHX03a» U IPYTHX
MaTOJIOTUYECKUX MPOSIBICHUN.

Bcemupnas opranuzanus 31paBoOXpaHEeHNs] yCTAHOBWIIA MTPEJEIIb-
HO JIOMyCTUMYIO KOHLIEHTPALMIO B TUThEBOW Boae Mapranma 0,5 Mr/mi
u xenarenbHyo — 0,1 mr/im.

IIpu nmomaganny B OpraHu3M IepMaHraHAThl TOKCUYHBI H3-3a CHJIb-
HBIX OKHMCIHUTENIbHBIX CBOMCTB. [IpM MoNOCKaHUAX, CHPUHLEBaHMSIX
KOHIICHTPUPOBAaHHBIMU pPacTBOpaMH IlepMaHTaHaTa Kajaus HaOmona-
eTCst OTEK CIIM3UCTBIX 000JIOUEK C MOCIETYOIUMH BOCIIATHTEILHBIMU
SIBJICHUSIMHU, IPUBOSIIIMMH HHOT/IA K O0ILIEMY OTPABJICHUIO OPTaHU3MA.

He3zaBucumo ot cioco6a BBeZCHUSI MapraHell BHIBOAUTCS U3 Opra-
HU3Ma Yepe3 KeTyl0UYHO-KUIIEYHbIH TPaKT U Mouku. OCHOBHBIM Opra-
HOM, 33JICp’KMBAIOIINM MapraHell, sBISIETCS TIeUCHb.

Jl1a nedeHust OCTPBIX OTPABIECHUI MEepMaHTraHATAMU HCIONB3YIOT
3%-ii pacTBOp MEPOKCH/IA BOAOPO/IAa B YKCYCHOKHCIION Cpesie:

2KMnO, + 5H,0, + 6CH,COOH — 2Mn (CH,COO) + 2CH,COOK + 8H,0 + 50,1
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13.3. buosoruyeckasi poab d-asementoB VIII rpynnbl: skejie3a
(Fe), ko6aabta (Co), Hukenst (Ni)

Kesezo. ITo comepkaHlio B OpraHu3Me 4eJOBeKa KeJae30 OTHO-
CHUTCA K XU3HCHHO HeO6XO)Z[I/IMLIM MHKPO3JICMEHTAM. Bboapmias gacTh
xenesa (<70%) cocpemorodeHa B reMoriIo0nHe KpoBH. JKene3o BXoauT
B COCTaB ()epPMEHTOB, HAITPUMED, IIATOXPOMOB, KaTayiasbl u Jip. B cBs-
3aHHOU (hopMe )KeJe30 HAXOAUTCS B OEIKaX, KOTOPBIC BBHITIOTHSIIOT POJIb
MEPEHOCUYHKOB XKeJe3a.

KomnuiekcHble coeTMHEHHS Kee3a:

a) ['eMormoounu

HauGonee BaxXHBIM BHYTPUKOMIUICKCHBIM COCIUHCHHEM JKeJe3a
SIBJISICTCSI TEMOTIIOOMH, KOTOPBIH MPEACTaBIIACT CO00H OENIOK, comepKa-
Ui HeOCIKOBYIO TPYIITY — TeM. ['eM — 3To OMoHeopraHuIeCKUi KOM-
riekc kene3a (1) ¢ opraHuveckuM BemecTBOM — MOPPUPHHOM.

dusnonoruueckas (GyHKIHS FeMOTIIOOMHA 3aKITI0YaeTCs B CIIOC00-
HOCTH O6paTI/IMO CBA3bIBATH KUCJIOPOA U MEPEHOCUTH €TI0 OT JICTKUX K
TKaHsM. Ecii reMormoOuH ycimoBHO 0603HaunTh HbFe?', To peakimio
00paTUMOTO TPUCOSTUHEHHUS KUCIOPO/Ia MOXKHO BBIPA3UTh CXEMOIA:

[Hb-Fe’] +0, <> [HbFe -0,]

JI€30KCH- OKCUI'€MOTTI00UH
reMOIJIO0HH

I'eMOII00MH, TPUCOCTUHUBIINNN KHUCIOPOJ, Ha3bIBACTCS OKCHIC-
MOTJIOOWHOM, a 0e3 KHUCIopoia — Ie30KcureMoriioonHoM. ['emMormooux
B3aMMOJICHCTBYET Takxke ¢ okcuaoMm yriaepona (II) (yrapHeiM razom).
[Ipu aTOM 00pa3zyeTCst MAaKPOIUKIMUSCKHI KOMILIEKC C JKEJIe30M — Kap-
OOKCHTEMOTIIOOWH:

[Hb-Fe’* ]+ CO < [Hb - Fe** - CO]
KapOOKCHUTEMOTIIOONH

KoHcTaHTa yCTOHYHMBOCTH ATOTO KOMILIEKCA MPHUOIM3UTEIHHO B

200 pa3 Gomnbiue, yeM okcuremorioouna. [109ToMy Tpu BIBIXaHUHU OK-

cuna yrepoza (I11) Gonbinas yacTh TeMOIIIOONHA MTEPEXOANUT B KapOOK-
CUTeMOITIOONH, YTO HapyIIaeT MePEeHOC KUCIOPO/a OT JIETKUX K TKaHAM
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Y BBI3BIBACT OTPABJICHHUE OpraHu3ma. [Ipu 3HaYUTEIHPHOM yBEIMYCHUN
NapragbHOTO JaBJICHUS KHCIOPOIa PABHOBECHE PEaKIIMU MOXKET CMe-
CTHUTBCA B cTOpoHy paspyuienns [Hb - Fe* - CO] u wactuanoro o6paso-
BaHUS OKCUTEMOTIIOOWHA.

CepbesHoil puuuHOW oTpaBieHus okcuaoM yriaepona (II) siis-
ercst kypenue. Cojeprkanue KapOOKCUIeMOITIOOMHA B KPOBU KYPHIIb-
MK, BEIKYPUBAIOIIETO MTAYKy CUTapeT B A€Hb, COCTABISET B CPETHEM
4,7%, a'y Hekypsiuux Bcero — 0,3-0,5%.

0) Muorno6un (Mb)

Kommutekcoobpa3oBarenneM B Muoriooute sieisiercss Hon Fe*, ko-
TOPBIH, TIPEIOCTaBIAT 6 CBOOOMHBIX aTOMHBIX OopOuTaneit, oopaszyer 6
CBsI3eH M0 JOHOPHO-aKIIETITOPHOMY MexaHu3My. V3 Hux 4 cBsi3u xee-
30 00pa3syer ¢ mop(GUPUHOBBIM JIUTAHJIOM, IISITast 3aHsATa OSITKOM II00H-
HOM, a IIIeCTast CBS3b — MOJIEKYJIOH BOJIBI, KOTOpast CBsi3aHa JaOUIILHO C
KOMIUTEKcooOpa3oBaTeneM. MHOTIIOOWH CBSA3BIBAET YacCTh KHCIOPOJA,
MOCTYMAFOIIETO B TKAHb, 32 CUET 3aMEIEHHs MOJISKYJIbI BOJIBI HA MOJIe-
KyJly KHCIIopozia, o0pasys okcuremornobus [Mb - Fe*"- O,]:

MbFe®" + 0, <> MbFe** -0,

MuormoOuH TOCTaToOYHO MPOYHO YAEPKUBAET KUCIOPOA. DTO TO-
3BOJISIET TKAHSAM 3amacarbh KUCIOPOA AJIA €r0 HCIOJIb30BAHUS TOJIBKO
MIPH OCTPOH KUCTOPOTHONU HEAOCTATOUHOCTH.

B)_LIMTOXPOMEI — TpyTIIa OKUCINTEIbHO-BOCCTAHOBUTEIBHBIX (ep-
MEHTOB, IPEICTABIAIONIUX COOON TeMCOIEPIKAIINA KOMIUIEKC ¢ Oel-
koM. DYHKITUS KOMIUIEKCA 3aKII0UaeTCs B IEPEHOCE DIIEKTPOHA 32 CUET
00paTuMOro M3MEHEHUS CTEIICHH OKUCIICHHSI KOMILIEKCOO0pa3oBaresis:

Fe** +e < Fe**

r)_Karanassl 1 nepokcnaassl — rpymnna xeye30coaepKaimux pep-
MEHTOB, aKTHBHbBIC LICHTPBI KOTOPBIX conepkar Fe''. Karanasa ycko-

pset pasnoxenune H O,

H,0,—**2H,0+0,

ITepokcunasa yckopsieT peakuuu okucienus cyocrparos RH, me-
POKCHIIOM BOAOpPOJA:
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RH, + H0, — "> R + 2H,0

Taxum oGpaszom, 5Tu GpepMenTsI 3amumaroT ki1eTky or H O, — npo-
JIyKTa CBOOOTHOTO OKHCIICHHUSI.

1) OeppurnH

B opranax u TkaHSX UMeeTcs JACTIOHUPOBAHHOE (3allaceHHOE) Ke-
JIe30, KOTOPOE UCIIONIB3YETCsI, €CIIA BOSHHUKAET eunut xkenesa. Jlermo-
HUPYETCS OHO C MIOMOIIBI0 O6eka — peppruTHHA, KOTOPBII TpeCTaBIs-
€T co00¥ OMOKIIacTep ¢ BHICOKOH MOJICKYIIPHONH MacCCOM.

Ko6aabT OTHOCHTCS K >KM3HEHHO HEOOXOTUMBIM (3CCEHITHAITB-
HBIM) 3JIeMeHTaM. B opranusme copepxkurcs 1,2 Mr koOaJibTa B OCHOB-
HOM B COCTaBE BUTAMUHA B, IEHTPaIbHBIM aTOMOM KOTOPOTO SIBJISIET-
cs Co’”. Butamun B,, HeoOXouM 1711 HOPMAJIbHOTO KPOBETBOPEHHS U
CO3pEeBaHUs IPUTPOIIUTOB, CHHTE3a aMUHOKHCIOT, 6enkoB, PHK, IHK.

Huxenn. B opranusme 4enoBeka HHUKEIb COJACPKUTCSI B KOJIUYE-
ctBe 5-13,5 mr, oxono 49% MuKpo3IeMEHTa B MBITIICYHON TKaHU, KPO-
M€ TOTO B JIETKUX, KOXKE, TIeYeHH. B opranm3me deoBeka OH BXOIUT
B COCTaB psAfa GEepMEHTOB. YCTAaHOBIEHO, YTO HUKEIh MPOJOHTHPYET
JICHCTBHE MHCYJIUHA, YTO YBEIUYMBAET €r0 THIOITHKEMHUYCSCKYIO aK-
TUBHOCTh. HUKeNIb OKa3bIBaeT BIUSHUE HA (DEPMEHTATUBHBIC TPOIIEC-
CBI, OKHCJICHHEC aCKOPOMHOBOW KHCIIOTHI, YCKOPSIET TPOIECC Tepexoa
CYNb(PTUAPWIBHBIX TPyNn B nucynbduaasle. OH yrHeTaeT JelcTBUE
aJ[peHAJIMHA ¥ CHUKACT apTepUaIbHOE AaBIICHUE.

13.3.1. Jleueonoe oeiicmeue coeounenuil rceneia u eumamuna B 1

Coenunenust xenesa (II) ncnons3yrores npu pasauyHbIX 3a001€e-
BaHUAX, COMTPOBOXKAAOIINXCA anemuen. Mexanusm TEPAINCBTUYCCKOTO
neiicTBus coeanHenni xenesa (II) cs3an ¢ oOpazoBaHreM reMoroou-
HOBOH Oy(hepHO# cuctembl. ['emornoOnHoBast OydepHas cuctema sSBIIs-
eTcs Oy(epHOl CUCTEMO SPUTPOLIMTOB, KOTOPAs BKIIOYAET B KAYECTBE
JIOHOpa MPOTOHA JIBE ci1abble KucoTel: remornobun HHb (pK =8,20) n
okcuremornooun HHbO, (pK =6,95). Ponb akuentopos npotoHa urpa-
IOT COMPSDKEHHBIC 3TUM KHCJIOTaM OCHOBaHWUs, T. €. UX aHHOHBI Hb™ n
HbO, . Mexanusm OypepHOro meicTBUs IeMOIIOOMHOBOH Oydep-
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HOW CHCTEMbI OCHOBAH Ha CICAYIONIMX peaknusx. [Ipu 100aBIeHUN
KHUCJIOTHI.

H'" + Hb™ < HHb

H" + HbO, < HHbO, <> HHb + O,.

[Tormomars noHsr H™ B iepByro ouepens OyryT aHHOHBI T€MOTIIO0N-
Ha, KOTOPBII UMeeT OOJBIIOe CPOICTBO K MpoToHY. [Ipu nefictBum oc-
HOBaHUS HAaOOJIBIIYI0 AKTUBHOCTh OY/IET HPOSIBIIATH OKCUTEMOTIIOOUH
IO CPAaBHEHHIO C TEMOTIIOOMHOM:

OH™ + HHbO, <> HbO, + H,0
OH + HHb <> Hb™ + H,0.

Takum 00pazom, reMOTIIOOMHOBAsT CHCTEMa KPOBH HTPACT OYCHB
3HAYUTEIHHYIO POJIb CPa3y B ABYX BOXKHEHIINX (DU3HOIIOTUIECKUX TIPO-
Leccax — JbIXaHUU U NOJAECpkKaHUU NTOCTOssHCTBA pH BHYTpH 3puUTpoO-
IINTOB, 2 B KOHEYHOM HTOTE — KpoBH. [ eMoTiioOmHOBast OydepHas cu-
cTeMa B opranu3Me d3PPEeKTHBHO (QYHKIIMOHUPYET TOIBKO B COYCTAHUN
C TUIPOKAPOOHATHOW CHCTEMOM.

Jleuebnoe nericTBre BUTaMUHA B, 3aKiIr04aeTcss B TOM, YTO HEKO-
TOophie ero (pOopMBI 00pa3yIOT B KayecTBe KOpEepMEHTa COCIUHEHUS C
BUTAMUHOM B, nnm ¢ HekotopeiMu pepmentamu. B sTux ciydasx oH
BBITIOJTHAET JIBE OCHOBHBIE (PYHKITNH: 1) pOJTb METHIIMPYIOIIETO areHTa;
2) B3aMMHBIH MIEPEHOC aTOMOB BOAOPO/IA M PA3IMYHBIX TPYII MEKIY
COCEIHUMH aToOMaMu yriiepona ouocyocTpara, pu 3TOM KOOaJIbT BOC-
cranapmBaerca: Co’* +e «>Co™

13.3.2. IIpumenenue coeouneHnuil reeneza u KOOAibma 6 meouyuHe
u ghapmayuu

1. ®epkoBeH Fercovenum (copepkurt jesie3a caxapar, ko0aabra
TTIOKOHAT W PAcTBOP YTIIEBOJOB) — MPUMEHSETCS TIPH aHEMHUHU.

2. Keaesa nakrar (Ferri lactas) — npumeHsieTcs npu THIOXPOM-
HBIX aHEMUSIX.

3. Kenaesa 3akucnoro cyab(pat (Ferrosi sulfas) — npumensiercs
MIPH aHEMUH.
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4. ®eppomnaexc (FeSO, ¢ ackopounosoii kucnoroit) (Ferroplex) —
MIPUMEHSIETCS TIPH aHEMHUH.

5. Kenesa rimunepodocdart (Ferri glycerophosphas) — mpumens-
€TCsl IPU aHEMHH, ACTCHHU.

6. Kenesa (III) xnopun (Ferri chloridum) — nesunduuupyromee
1 KPOBOOCTaHABIIMBAOIIEE CPEACTBO.

7. Keneszo BocctanoBaeHHnoe (Ferrum reductum) — nmpu aneMun.

8. ®eppym Jlek (Ferrum Lek) — nmpumensieTcss BHy TPUMBIIIEUHO U
BHYTPHUBEHHO IPH JICUCHUU TUTIOXPOMHOM aHEMHUH.

9. PagnoakTuBHbBIE H30TONBI Kejie3a (Fe) — npuMeHstoT npu
HCCIIEeIOBaHUSIX OOMEHA JKelie3a B OpraHu3Me.

10. Koamua Coamidum — coep>kuT KOOAIBT — MPUMEHSIETCS IS
JICYCHUS] AaHEMHH.

11. Buramun B, win muanoko6anamun Cyanocobalaminum —
MPUMEHSIETCS TIPY JICUCHUN aHEMHH, HEPBHBIX 3a00JIeBaHUA.

12. M30TON pagnoakTUBHOIO K06aabTa ®Co — MpUMEHSIOT 15
JUAarHOCTHKH U JICUCHHS 37J0KaYECTBEHHBIX OITyXOJIEH.

13.4. buonoruyeckasi poas d-3nemenTtos I, II rpynmnsi:
meau (Cu), cepedpa (Ag), uunka (Zn), pryru (Hg)

Mens. 1o conepkaHuio B OpraHU3Me MeJlb OTHOCUTCS K MUKPOd-
JIEMEHTaM, SIBJISIETCA METAJIJIOM JKM3HH U KOHIIEHTPUPYETCs B MIEUEHH,
TOJIOBHOM MO3T€ M B KPOBH.

B Hacrosimee BpeMst H3BECTHO OKOJIO 25 MEAbCOACPIKAIITNX OCIIKOB
u hepMeHTOB. DTH (PepMEHTHI aKTUBUPYIOT MOJIEKYITy KUCJIOPOAA, KO-
TOpasi y4acTBYeT B MPOLECCE OKUCIEHHUS OPraHUYECKUX COCTUHEHHH.
OHM COCTaBIAIOT TPYIIY TaK Ha3bIBAEMBIX OKCUTEHA3 M THAPOKCHIIA3.
Nmeetcs Gompinas Tpymina MeIbCoAepKAIIUX OEIKOB, KOTOphIE KaTa-
JU3UPYIOT OKUCIIUTEIBHO-BOCCTAHOBUTENBHBIE PEAKIIUH C TEPEHOCOM
MIPOTOHA WJIM 3JEKTPOHOB OT OKHCIISIEMOTO BELIECTBA HEMOCPEICTBEH-
HO Ha MOJIEKYJSIPHBIN KHCIOPOJ — 9TO TaK Ha3blBaeMble OKcuaasbl. K
OKCHIa3aM OTHOCHTCS TaKOW BaXKHEUIITUH JBIXaTeIbHBIA (DEPMEHT, KaK
uutoxpoMokcnaaza (L1XO), kotopas KaTaausupyeT 3aBepluAOINi
9Tall TKAaHEBOTO JbIXaHus. Bee hepMeHThI TKaHEBOTO IbIXaHMUsI CBSI3aHbI
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C BHYTPEHHUMH MeMOpaHaM#u MUTOXOHIpUH. B Xoxe karanutuueckoro
npoliecca CTerneHb OKMCICHUS MeIM IUTOXPOMOKCHIa3bl 00paTUMO U3-
MEHSIETCSI: )
Cu2+‘% cut
+e

Okwucrennas Gopma ruroxpomokcuaassl (Cu?') mpuHUMAaeT JJieK-
TPOHBI, IEPEXO/S B BOCCTAHOBUTENbHYIO (Cu”) GopMy, OKHCISIIOLIYIOCS
MOJIEKYJISIPHBIM KHUCIIOPOIOM, KOTOPBI caM TMPH 3TOM BOCCTaHABJIMBa-
eTcsl. 3aTeM KHCI0POJl IPUCOEANHSIET TPOTOHBI U3 OKPYIKAIOLICH CPEabl
W [peBpalaercs B Boxy. MexaHu3M JeHCTBUS UTOXPOMOKCHAA3HI HE
HOJHOCTHIO pacmngpoBad. OJHAKO AOKA3aHO, YTO HA 3aBEPILAIOILEM
sTamne TkaHeBoro ApixaHus LIXO ocymiecTBiseT nepeHoc 3IeKTPOHOB
Ha KUCIIOPO/I.

OnHuUM M3 MeObCcomepKalux OeJIKOB, 00paTuMoO MPHCOETUHSIO-
IIMX MOJIEKYJISIpHBIN Kuciopo, asisercs remouuanus (HC).

Menps BMecTe € Kelne30M Y4yacTBYET B KpOBETBOpeHHM. M3Bect-
HO, 4TO IIpH JeHULIUTE MEAU B OpraHu3Me HapyIaeTcs oOMeH Kelne3a
MEXJy TUIa3MOW KPOBH M SPUTPOIMTAMH, 9TO MOXKET TIPUBECTH K pas-
pyueHuto spurpouutos. [lorpedHOCTD YenoBeka B Meau 2-3 MI B CyT-
ku. OHa MOJTHOCTBIO 00ecTIeunBaeTCs MOTPEOIIIEMON MUIIEH.

CepeOpo — npuMecHBII MUKPO3JIEMEHT. B opranusme uenoBeka
COZACPKUTCS NPUONIM3UTENBHO 7,3 MMOJb cepedpa. KonueHnTpupyercs
cepebpo B TIEUCHHU, B THTIO(U3E, IPUTPOIHUTAX, B MTUTMEHTHOW 000104-
Ke Iy1asa.

LuHK siBISieTCSs MUKPOAJIEMEHTOM U OTHOCHTCSI K METaJlIaM HKH3-
HU. B oprannsme KOHIEHTpUpYeTCs INIaBHBIM 00pa3oM B MbIILIAX, I1e-
YeHH, TOKENTYI0UHOM JKelle3e, TECTHKYIIaxX.

Imak BXoguT B coctaB Ooiee 40 mMeTamrodhepMeHTOB, KOTOPBIC
KaTaJM3UPYIOT THAPOJIN3 TENTHIOB, OEIKOB, HEKOTOPBHIX 3(PHUPOB U
anpaeruioB. [lo-BuauMoMy, 3Ta poiib B OINPEIEIeHHON cTereHn 00y-
CJIOBJICHA TE€M, YTO LIMHK HE MPOSIBISICT PAa3HBIX CTENICHEH OKUCIICHHUSI.
[TocTosiHHAS CTETIEHb OKUCICHHS ONPEEIISIeT ero y4acTue B peaKkiusiax
THIIPONIN3a, HAYIINX 0e3 epeHoca 3JIEKTPOHOB.

OnHuM W3 paHee OTKPBITHIX M Hauboliee M3YYCHHBIX SBISIETCS
IUHKCcomep kamuid pepMeHT — KapOoaHTuapasza. IToT (hepMEHT KPOBH,
COZEpIKaILUIiCS B 3pUTPOLIUTAX, BCTpEUaeTcs B Tpex Gopmax, KOTOpbIE
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OTJIMYAIOTCS aKTUBHOCTHI0. DEPMEHT COCTOUT PUOITU3UTEIIEHO U3 260
AMUHOKHCJIOTHBIX OCTaTKOB U TIPEACTaBISCT COo0O0W OMOHEOpraHuue-
CKMI KOMILIEKC.

LnHK, pacronoKeHHBIH B TOJIOCTH KOMIUIEKCA SBISIETCS BaKHEH-
UM ¥ HE3aMCHHMBIM KOMIIOHEHTOM aKTHBHOTO LIEHTpa (epmeHTa.
[lpu ynanenun Zn QepMeHT TepseT KaTAIUTHYECKYIO aKTHBHOCTb.
Conepxanue naKa B hepmente mopsiaka 0,33 %. XoTs mons merana
HEBEJHKa, €r0 POJb TPYAHO IMepeoleHnTh. FiMeHHO Onaromapsi aTomy
HeOONIBIIOMY KOJIMYECTBY LIMHKA 0Opasyromuiicss B TKansax okcua CO,
npespaiaercs B kucaory H,CO,. 3arem B JIeTKuX HAET NPOLECC JETH-
nparanun H,CO,. Takum 06pa3zom, 5Ta 00parumas peakuus BIUsSET Ha
MIPOIIECC JIBIXaHUs, Ha eT0 CKOPOCTh, Ha Ta3000MEH B OpTaHU3ME.

CymiecTBytoT (DepMEHTBI, KOTOPbIC YYacTBYIOT B THIPOJIHM3E JIU-
NICITUA0B, OHHU HA3bIBAIOTCA JUIICIITHAA3aMH, B UX COCTAaB 00s13aTeNn-
HO BXOAWT IWHK. [[HHK BXOIUT B COCTaB rOpPMOHA MHCYIMHA, KOTOPBIA
BIIMSIET Ha COZIEp)KaHUe caxapa B KPOBH. Jpyrumu ciioBamu, IUHK yda-
CTBYET B YIJICBOJIHOM OOMEHE.

PTyTh 00HapyKUBaeTCs BO BCEX OpraHax M TKaHSX OpraHu3Ma 4e-
noBeKa. bromorndeckast pojb pTyTH HE SICHA.

13.4.1. Jleuebnoe oeiicmeue HeopeaHuuecKuUX coeOuHeHull meou,
cepebpa u pmymu

Menb. Bricokoe cpoacTBo MeTawioB | Ipyrimel K cepe ONpeaesistoT
OOJIBIIYIO BHEPTHIO CBsi3M Me — S, a 9T0, B CBOIO 04epe/ib, 00yCIOBHIIO
OTIPEIICTICHHBIN XapaKTep MX TOBEICHHS B OMOJIOTMYECKIX cucTeMax. Ka-
THOHBI 3TUX METAJIIOB JIETKO B3aHMOJICHCTBYIOT C BEILIECTBAMH, B COCTaB
KOTOPBIX BXOJST TPYIIIBI, cofepanme cepy. Hanpumep, nonst Cu?* pea-
THPYIOT C AUTHOJIIOBBIMH ()ePMEHTAMH MUKPOOPTaHH3MOB I10 CXEME:

SH
1< +Cu - <5> Cu+2H’
SH S
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BxiroueHre MOHOB METAJIJIOB B COCTaB Oelika MHAKTUBUPYET (ep-
MEHTHI, pa3pymaeT Oeiku. Takoif e MEXaHW3M IJIe)KHT U B OCHOBE
JIEHCTBHS JIEKaPCTBEHHBIX MPENapaToB, COAEPKAIINX MEIs U cepedpo,
MPUMEHSIEMBIX B J€PMATOJIOTHH.

Cepeopo. Kak 1 OONBIIMHCTBO TSHKENBIX METAJIIOB, 3TOT DIEMEHT
HE UTpaeT BakHOW ponu. Ho Kak Bce TspKeNble MeTallibl, Tomajas B
OpraHu3M, OKa3bIBaeT TOKCHYECKOE ACHCTBHE, KOTOPOE OOYCIOBICHO
TEM, YTO, COEIMHSSACH C OeTIKaMH, COJIEpKAIIMMHU Cepy, cepedpo MHaK-
TUBUPYET (DEPMEHTHI, pa3pyllacT 1 CBepThIBacT Oellku, 00pasys Hepac-
TBOpPHUMBIEC anbOyMHUHATBHI. JTa e CIIOCOOHOCTH cepedpa oOpa3oBbI-
BaTh HEPACTBOPUMBIEC aTbOYMHUHATHI ¢ OEITKaMH OmpeserseT OakTepu-
[IATHBIC CBOMCTBA cepedpa M ero COCNMHCHUN. YK€ TIPH COMEP KaHUH
cepebpa mopsinka 10 Mmonb/ 1 Boma 001agaeT OAKTEPUITUIHBIM JCH-
cTBUEeM. B HacTosIee Bpems ToKa3aHo, 9YTO OaKTEepHUIIMIHOE AeHCTBIE
HMOHOB cepedpa BhIIIIE TAKUX MU3BECTHBIX JC3UH(OUIUPYIOIIUX CPEJICTB,
Kak KapOoJIoBasi KUCIIOTa, XJIOP, XJIOPHAS U3BECTh.

Kak npaBuiio, Bce HCMONb3yeMble B MEAUIIMHE COCAMHECHUS Cepe-
Opa -mpemapaTsl HapyKHOTO ACHCTBUS. VX MCIOIB30BaHUE OCHOBAHO
Ha BSDKYIIUX, NPYDKUATAOINUX U OaKTEPUIUIHBIX CBOWCTBAX ATHX CO-
€IUHEHUN.

HexoTopsie coequHEeHMS ITMHKA U PTYTH B HEOOJBIITNX KOHIICHTPA-
LUSAX HALUIM IPUMEHEHHE B MEIUIIMHCKOM mpakTuke. Mcnonp3oBanue
UX OCHOBAHO Ha BSDKYILEM, IPUKUTAIONIEM U aHTUCENTUUECKOM JACi-
crBun. Tak, muHKA Cyab(haT MPUMEHSIOT IS U3TOTOBJICHUS TJIa3HBIX
kanenb (0,25%), IUHKa XJIOPHJ HUCHOJB3YHT B CTOMATOJOTMYECKON
MPaKTUKE AJIs1 IPYKUTAHUS TAWIOM, [Tl JICUEHHsI BOCTIAJIEHHBIX CIIH-
3UCTBHIX TKaHEH. B cTOMATOIIOrMYeCcKOl MPaKTUKE MCIIONb3YIOT TAKKE
[IUHKA OKCHUJI U IIUHKA CyIb(]ar.

13.4.2. IIpumenenue neopzanuueckux coeOuHeHuii meou, cepeopa,
UUHKA u pmymu ¢ meouyune u hapmayuu

Cupri sulfas (menu II cynsdar) CuSO,x5H,O — anTuCcenTuieckoe
U BsbKyIee cpenctso B Buae 0,25% pacTBopa Npu KOHbIOHKTUBUTAX,
JUTS IPOMBIBAHHUST MOYEBOTO ITy3bIPs, IPH YPETPUTAX U BATHHUTAX.
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Argenti nitras (cepeOpa nutpar) AgNO, — BsKyIee, NPUKUTaro-
1iee ¥ MPOTUBOBOCTIAIUTENFHOE CPEeACTBO. Ha3HawaroT B BHie BOIHBIX
pacTBOpPOB, Ma3el, a TAaK)Ke B BUJIE JISITUCHBIX KapaHJamie.

Stillius Lapidis (kapasganr JSMUCHBIN) — AT TPUKUTAHUH.

Protargoli (mporapron) — BsiKylee, aHTUCENITUUECKOE MTPOTHBO-
BOCTIAJIUTEIBHOE CPEICTBO JUIS CMa3bIBaHUSI CIM3HMCTBIX 00OIOUEK
BEPXHUX JIbIXaTEeIbHBIX ITyTEH, I IPOMBIBAHHS MOYEHCITY CKAT€IILHOTO
KaHaJla U MOYEBOI'O ITy3bIPs, B IVIa3HBIX KAIUIAX MPU KOHbIOHKTUBHTE,
onedapure.

Collargolum (koy1apro:) — KOJJIOUAHBINA pacTBOp cepedpa npume-
ustot B Buze 0,2-1% pacTBopa /171l IpOMBIBaHHS THOHHBIX paH.

Zinci sulfas (unnka cynbdar) ZnSO,x7H,O — antucentuyeckoe u
BSDKYILIEE CPEICTBO MPH KOHBbIOHKTUBUTAX U XPOHHUUYECKOM KaTapalb-
HOM JIApUHTUTE, B PEIKUX CIIydasx Ha3HAYaloT BHYTPb Kak PBOTHOE.

Zinci oxydum (uunHka okcn) ZnO — MpUMEHSIOT HApYKHO B BUJIE
MIPUCHITIOK, Ma3eH, MacT, Kak BsDKYIIEe, OJICYIIMBAIoIIee U e3uH(H-
LUPYIOLIEE CPEACTBO IPU KOKHBIX 3a00JICBaHUAX.

Hydrargyri dichloridum (pryru II xnopun) HgCl, — obnanaer
AQHTHCETITUYECKUM JICHCTBHEM.

Hydrargyri amidochloridum (prytu amuaxnopun) HgNH,Cl —
o0yrajjaeT aHTUCENITHYECKUM JIEHCTBHEM.

B nHacrosiee BpeMs JIeKapCTBEHHbIE IIPenapaTbl PTYTH B BUIY TOK-
CHUYHOCTH HE NPUMEHSIOTCA.
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14. TecToBble 3agaHNA pns CAMOKOHTPOJIA CTYAEHTOB.

W3 npeanaraeMbIx BAPHAHTOB OTBETA BHIOEPHUTE
OJIMH ITPaBUJIbHBIN OTBET.

Oﬂma}l xXapakmepucmuka OUO02eHHDIX ITIEMEHM 08

1. TOJIBKO DJIEMEHTBI-OPTAHOT' EHbBI ITEPEUMCJIEHBI B
PAY
1)C,H,O,N, P, Cl
2)C,H,0O,Na, P, S
3)C,H,O,N, P, S
4)C,H, O, Na, K, Ca
)C,H, 0O

&

B

5

b

2. TOKCUYHBIMU SBJIAKOTCA BCE DJIEMEHTEI B PAY
1) Hg, Pb, As
2)Hg, N, P
3) Hg, Pb, S
4)C,Hg, O
5) Pb, N, Fe

3. «cMETAJIJTAMMUM XXU3HW» SABJISIFOTCS BCE DJIEMEHTBI
B PALlY
1) Cd, Ni, Fe
2) Pb, Mn, Co
3) Co, Zn, Hg
4) Fe, Co, Sr
5) Na, Mn, Fe

4. )KU3HEHHO HEOBXOJIMMBIMU SIBJISTIOTCSI BCE DJIE-
MEHTBI B PAJTY
1)O, B, Sr
2)K, S, Cd
3) Mg, Cl, Ca
4) Cl, Pb, Fe
5) S, Bi, Hg
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5. DJIEMEHTBI, COOAEP)XAHUE KOTOPBLIX B OPTAHU3ME
103-10%, HASBIBAIOTCS
1) «MeTamIaMu KU3HI»
2) MaKpo3IeMeHTaMu
3) MEKpOIJIEMEHTAMHU
4) NpUMECHBIMH DJICMEHTaAMHU
5) opraHoreHamu

6. DJIEMEHTHI, COAEP)KAHUE KOTOPBIX B OPTAHU3ME
BBIIIE 102%, HA3BIBAIOTCS
1) MmakpoanemeHTaMu
2) MUKpPO?JIEeMEHTaMU
3) IpUMECHBIMHU I€MEHTaMHU
4) ynbTpaMHKpO3IeMEHTaMHU
5) «MeTainamMu KU3HN

7. DJIEMEHTBI, COOAEP)XAHUE KOTOPBLIX B OPTAHU3ME
MEHEE 10°%, HASBIBAIOTC:
1) MakpoaneMeHTaMu
2) MHKpPO3JIeMEHTaMU
3) «MeTaIaMu KU3HI»
4) NpUMECHBIMH DJICMEHTaAMHU
5) opraHoreHamu

8. KOJIMYECTBEHHOE COAEPXAHHWE MW BUOJIOI'MYE-
CKAZ POJIb DJIEMEHTOB
1) mpsiMo mpornopIHOHaibHa UX TOPSIAKOBEIM HoMepaMm B [1C
2) 00paTHO MPONOPLUOHANBHA HX MOPSAKOBEIM HOMepam B [1C
3) MOMUMHSIOTCS SIBJICHUIO BTOPUYHON MEPHOJUYHOCTH
4) He 3aBUCAT APYT OT Apyra
5) Takasi 3aBUCUMOCTb HE YCTaHOBIJIEHA

9. BABUCUMOCTH MEX/]TY BEJIMUMHOM PAJIUYCA ATO-
MOB 1 TOKCMYHOCTBIO SJIEMEHTOB
1) oOparnas — uem MeHbIe 3 HEKTUBHBIA paguyc, TEM TOKCHY-
HEe 3JIEMEHT
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2) He CYyIIEeCTBYET

3) He ycTaHOBIIEHA

4) OTCYTCTBYET

5) mpsimasi — uem OorbIiie A3PPEKTHUBHBIN paJnyC, TEM TOKCUYHEES
JNEMEHT

10. OTPABJIEHUE YEJIOBEKA METAJIJIAMU-TOKCHUKAH-
TAMU I[TPOUCXOAUT U3-3A
1) GnoxupoBaHus CYAb(PTUAPHIBHBIX TPYIN OEIIKOB, (HEpPMEHTOB
2) B3aUMOJICHCTBUS C yTIICBOAAMHU
3) B3aumoneiicTBus ¢ hochonmumumamMu MeMOpaH
4) B3auMOAECHCTBHEM C HOHAMH OKCOHUS
5) HapyIlIeHHs TeTePOTeHHOTO PaBHOBECHS B OpraHu3Me

Buozennuvie snemenmot p-cezneﬁcmea

11. AHTUCENTUYECKOE JIEVICTBUE BYPbI OB bSICHSETCS
1) OKUCIIUTEIEHBIME CBOMCTBAMU
2) BOCCTaHOBUTEJIbHBIMH CBOMCTBaMU
3) mpucoenunenueM OH™ -moHOB
4) rugponu3oM ¢ 00pa3oBaHUEM OOPHOM KUCIIOTHI U IICITOUN
5) ruzaponn3oM ¢ 0Opa3oBaHHEM OKCHJIAa Oopa U ILEIOYH

12. XUMU3M AHTALIMJIHOI'O JJEMCTBUS TUPOKCUJIA
AJITOMHWHUA OFBACHAETCA
1) T10X0ii PacCTBOPUMOCTBIO B BOZIE
2) npucoenunenruem OH™ -1oHOB
3) cuioi OCHOBAHUS
4) Xoporeid pacCTBOPUMOCTBIO B TUITHAAX MEMOpaH OaKkTepuit
5) B3aMOJECHCTBUEM C HOHAMH OKCOHUS

13. AHTHUCENTHUYECKOE JEMCTBHUE AJIFOMOKAJIME-
BBIX KBACIIOB (KAI (SO,) ,x12H,0) OFbACHAETCA
1) oOpa3oBaHHEeM KOMILUIEKCHBIX COeAMHEHMI noHOB Al*" ¢ Oe-

KaMu
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2) Xopoliiell paCTBOPUMOCTBIO B JIMITHIaX MeMOpaH OakTepuit
3) oOpa3oBaHHEM KOMILUIEKCHBIX coennHeHui noHos K* ¢ 6ei-
KaMu

4) mpucoenunenuem OH -uoHoB

5) B3auMOJICHICTBHEM C HOHAMH OKCOHUS

14. TOKCUYECKOE JIEUCTBUE TAJUJINS OBYCJIOBJIEHO
1) B3auMoIeliCTBIEM C HOHAMHU OKCOHHS
2) oOpa3oBaHUEM MPOYHBIX COCAUHEHUH C CepycoepKalluMu
JIMTaHgaMu
3) xoporteit pacTBOPIMOCTHIO B JIMITHIaX MEMOpaH OaKTepHid
4) oTIIeTNIEHUEeM ITPOTOHA
5) npucoenunenneM OH™ -noHOB

15. JEKAPCTBEHHbBIM BEIIIECTBOM SBJISAETCA COE/1U-

HEHUE BOPA

1) H,BO,
2)H,B,O,

3) NaBO,

4) Co (BO,),
5) HBO,

16. IIPMU T'OPEHMM BOPHOSTUJIOBOI'O 3®UPA (ITPO-

JIVKTA KAYUECTBEHHOI PEAKIIMM HA BOPHYIO KHCJIOTY)
OKPACKA TINTAMEHH

1) kpacHas

2) xenras

3) 3enmeHas

4) ¢puonerosas

5) niamMs He OKpalIMBaeTcs

17. 110 COAEPXAHHIO B OPTAHU3ME YEJIOBEKA VYTJIE-

POJI 1 KPEMHUIA SBJISIOTCS COOTBETCTBEHHO

1) MUKPO3JIEMEHTOM U IPUMECHBIM 3JIEMEHTOM
2) MakpOJIEMEHTOM 1 MHKPO3JIEMEHTOM
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3) MHKPOAJIEMEHTOM M MaKpO3JIeMEHTOM
4) He comeprkaTcs B OpraHu3Me
5) comepxaHue B OpraHU3Me HE H3yUCHO

18. TOKCMYECKOE JEMCTBUE HA OPTAHU3M YTAPHOI'O
I'A3A OFBACHAETCS OBPABOBAHUEM
1) okcuremornmoOnHa
2) METreMOIJIOMHHA
3) oOpa3oBaHHEM MPOYHBIX COCTUHEHHUH C cepycolep KalluMu
JUTaHIAMH
4) o0pa3oBaHMEM KOMIUIEKCHBIX COCTUHEHUH ¢ OemKkaMu
5) xapOoKcHUreMorIoonHa

19. KAPBOT'EH ITPEJICTABJISIET COBOI
1) emecs rasos CO, u O,
2) cmech razoB COu O,
3) emech razos CO, u O,
4) yroiab akTUBUPOBAHHBIN
5) emeck razos CO, u CO

20. YI'OJIb AKTUBMPOBAHHBIM I[TPUMEHSIOT B MEJIU-
[IMHCKOM ITPAKTUKE
1) 1151 BRIBEIEHUST U3 OOMOPOYHOTO COCTOSTHHS
2) A7t KpaTKOBPEMEHHOTO HApKO3a
3) kak CIabUTENHLHOE CPEICTBO
4) KaKk ajiIcopOoupyroliee CpeCTBO
5) IUTst CTUMYJISIIIAY IBIXaHUSI BO BPEMsI HapKO3a

21. XUMU13M AHTALIMHOI'O JEMCTBUSA NaHCO, OBBbsIC-

HAETCA
1) 0Opa3oBaHKEM KOMIUIEKCOB € CYIb(OTHAPUILHBIME TPYITITAMA

OeJIKOB
2) npucoenunenueM OH ™ -uona
3) oOpa3oBaHHEeM KOMILIEKCHBIX COCIUHEHUN HOHOB Na' ¢ Oel-

KaMu

145



4) xopoliell pacCTBOPUMOCTBIO B TUMUAAX MEMOpaH OakTepuit
5) HeliTpanuzanueld U30bITKa COJITHOW KHUCIIOTHI JKEITYJTO0YHOTO
CoKa

22. BSDKVIIEE JEWCTBUE IIPEITAPATOB CBUHIIA (II)
OBDBACHAETCA
1) obpazoBaHrEeM HEPACTBOPUMEIX aTLOYMHUHATOB
2) pa3ipakeHUEeM PEIeTITOPOB CIU3UCTON 00O0IOUKH IKEITyaKa
3) HeliTpa3anuei n30bITKa COJITHOM KUCIIOTHI JKETYJI0YHOTO COKa
4) npucoenunenuem OH™ -mona
5) Xopore# pacTBOPUMOCTEIO B ITTHIaX MeMOpaH OakTepuit

23. JUIS1 IPOBEJIEHNST KAUECTBEHHOI PEAKIIUN HA
HOH PB?* (C OBPA30OBAHUEM OCAJIKA UEPHOT'O LIBETA) UC-
TMOJIL3YIOT OJIVH U3 CJIEJYIOUUX PEAKTUBOB

1) K,SO,

2) Ca(NO,),
3)H,S

4) NaCl

5) CH,COONa

24. 110 COAEPXAHUWIO B OPTAHU3ME YEJIOBEKA A30T U
DOOCDOP ABJIAOTCA
1) MmakposeMeHTaMu
2) MUKpO3JIEMEHTaMH
3) mIpUMECHBIMU dJIEMEHTAMU
4) He comeprKarcs B OpraHu3Me
5) comepkaHue B OpraHu3Me He U3y4eHO

25. B OPTAHU3ME ®OCOOP ITPUCYTCTBYET B BUJIE
1) pochuna
2) hochur-nona
3) dbochunos MeTaIoB
4) pocdar-uona
5) okcumoB ochopa

146



26. YHUBEPCAJIbHBIM HMCTOYHUKOM OHEPTHUMN JIJIA
BCEX BUOXNUMUHNYECKHX TTPOLIECCOB, IMPOTEKAIOIINX B
JKNBbBIX CUCTEMAX, SABJISIETCA

1) oxcuremMormoOnH

2) METreMOrIO0uH

3) JHK

4) PHK

5) AT® — aneno3unTpudochar

27. OCHOBHBIM MUHEPAJIbHBIM KOMIIOHEHTOM KOCT-
HOW 1 3YBHOM TKAHEM SBJISIETCS
1) Ca, (PO,) ,OH
2) NaCl
3) CaCO,
4) THK
5) PHK

28. AMMOHUA XJIOPUJ] UCIIOJB3YETCA IJI1 KOPPEK-
[N AJIKAJIO3A (BAILEJTAYMBAHUA KPOBU). MEXAHU3M
3TOI'O JIEVCTBUS OFbICHSIETCS

1) pazapaskeHHEM PEeLenTOPOB CIU3UCTON 0OOIOUKH JKEITyIKa
2) oOpa3oBaHHEM IPOYHBIX COCIMHEHUH C cepycollepKalliMu
JUTaHAaMH

3) ero mpeBpaiieHeM B IEYeHN B MOYEBHUHY U COJISTHYIO KHCIIOTY
4) o0pa3oBaHMEM HEPACTBOPUMBIX aTbOYMHHATOB

5) xopotiieit paCTBOPUMOCTBIO B JIMITKUAAX MeMOpaH OakTepuit

29. JEKAPCTBEHHbIMU COEIUHEHUAMU A3OTA SIBJISI-
IOTCA OBA BEIIECTBA
1) NaNO, u NaNO,
2) NH,xH,O u NH,Cl
3) NH,Clu N, O,
4) NO, nu NH,xH,0
5)N,0uN,O,
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30. TOKCUYHBIMU JUUTSI OPTAHU3MA SIBJISIIOTCSI OBA
DOCDOPCOJIEPKAIINX BEIIECTBA

1) pocutst u hocdars

2) bocdarsr u pochopopraHnIecKre COCTMHCHIS
3) docdarsr u pochun

4) dpocdutsr u hochopopraHuIecKrue COSTUHEHHUS
5) pocdarsr u Gensiii pocdop

31. B OCHOBE KAUECTBEHHBIX PEAKIVI1 HA MBIIIBSIK
JIEXXUT PEAKIVSI OBPABOBAHUSI APCUHA, KOTOPBI MO-

KET

BBITH TIOJIVUEH B PE3VJIETATE B3AUMOJENCTBUSA

BEIIECTB

1) As + HNO,—...

2)As,0,+Zn +H,SO,—...
3)As,0, + HCl—...

4)As, S, + HCl—...

5) H,AsO, + KMnO, + H,SO, —...

32. PEAKIIMHN 3AHT'EP-BJIEKA COOTBETCTBYET YPABHE-

HUE

1) 2AsH, + 3HgCl, — Hg As, |+ 6HCI

2) 6AgNO, JrtnAsH3 —Ag,Asx3AgNO, | + 3HNO,
3) 2AsH, = 2As| +3H,1

4) 3Mg +2As — Mg As,

5) Mg,As, + 6HCI — 3MgCl, + 2AsH. 1

33. «MbIIIBAKOBOE 3EPKAJIO» OBPA3YETCS B PE3VJIb-
TATE PEAKIINN

1) 3aruep-bneka

2) I'yrnaiita

3) Mapma

4) ¢ peaktuBoM Heccriepa

5) ¢ ’KeNTOol KPOBSHOH COJBIO
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34, PEAKTUBOM JIA1 OBHAPYXXEHU A APCHUHA T10 PEAK-
LN TYTLANTA SIBJISIETCSI
1) AgNO,
2) HeCl,
3)NaS
4) BaCl,
5)Pb (NO,),

35. PEAKTMBOM HA NOH CYPBMBI (111) ABJIAETCSA
1) AgNO,
2) Pb (NO,),
3) NaCl
4) Na,S,0,
5) BaCl,

36. OBA CYJIb®HJIA OKPAIIIEHBI B XKEJITBIN LIBET
1) Sb,S, u Sb,S,
2) As,S.nAs,S,
3)As,S.uSb S,
4) As,S,u Sb.S,
5)As,S,u Bi,S,

37.110 COAEP>)KAHMIO B OPTAHMU3ME YEJIOBEKA KHCJIO-
PO ABJIAETCA
1) MUKpO3JIEMEHTOM
2) IPUMECHBIM BJIEMEHTOM
3) MaKpOdIIEMEHTOM
4) He cOOePIKUTCS B OPraHU3Me
5) copepkaHue B OpraHu3Me He U3yUeHO

38. [IPEITAPATHI BOJOPOIA ITEPOKCHUIA ITPUMEHSIOT B
MEJULIMHCKOM ITPAKTHUKE
1) m1st BEIBEZICHHUST 13 OOMOPOYHOTO COCTOSHHUS
2) B Ka4eCTBE JUYPETUICCKUX CPEACTB
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3) B Ka4eCTBE aHTUCETITHYCCKUX U JIC30I0PUPYIOLIUX CPEICTB
4) xak cnabuTenbHOE CPEICTBO
5) nist CTUMYIISIIAK IBIXQHUS] BO BPeMsi HApKo3a

39. 1O COAEPXXAHUIO B OPTAHU3ME YEJIOBEKA CEPA U
CEJIEH ABJIAIOTCSA COOTBETCTBEHHO
1) MaKpO3IEMEHTOM ¥ MUKPOJIEMEHTOM
2) MUKPODJIEMEHTOM U TPUMECHBIM JIEMEHTOM
3) MHKpOSJIEMEHTOM M MaKpO3JIEMEHTOM
4) He cozeprkaTcs B OpraHu3mMe
5) comepxanue B OpraHu3Me HE H3y4eHO

40. CEJIEH B OPTAHU3ME
1) cmocoOcTByeT mepexony (epMeHTa IMENCHHA B AKTUBHYIO
(opmy
2) BXOJUT B COCTaB TeMOIIOOMHA
3) yuacTByeT B mporecce ruaponausa ATD
4) CTUMYIHPYET MPOIEeCcChl 0OMEHA BEIIECTB, YCHJINBACT HM-
MYHHYIO 3aIUTy
5) HE COEPIKUTCS B OpraHU3Me

41. B MEJULIMHCKOW TTPAKTUKE ITPUMEHSIOTCSI OBA

BEHIECTBA
1)Na S O,uS

27273

2)Na,S,0, 1 SO,

27273

3) Na,S,0, 1 SO,

4) SO, u SO,
5) H,S 1 SO,

42. AHAJIMTUYECKUM DODEKTOM PEAKIINU B3ANMO-
JEUCTBUSI THOYJIb®ATA HATPUSA (Na,S,0,) C MIOITHOM BO-
JOU ABJISIETCS

1) BbIENICHUE ra3a
2) oOpazoBaHue OCaJiKa YEPHOTO IIBETa
3) BBIZICIICHHE TEIlIa
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4) obeciBeUMBAHUE HOTHON BOJIBI
5) TIOSIBJIGHHE 3€JIEHOM OKpaCKH pacTBOpa

43. MAKPOSJIEMEHTOM 110 COJEP)XAHUIO B OPTAHU3-
ME UEJIOBEKA SBJIAETCSA I'AJIOTEH
1) xmop
2) ¢rop
3) 6pom
4) non
5) actar

44. BPOMU-UOHBI B OPTAHU3ME
1) ycmnuBarot npoueccsl Bo30yxaenus B LITHC
2) cmocoOCTBYIOT Tepexony (epMeHTa IEeTCHHAa B aKTHBHYIO
dopmy
3) ycmImBaroT mporiecchkl Topmokerus B [ITHC
4) BXOZIAT B COCTAB reMOIIOOMHA
5) y9acTByIOT B Tiporiecce ruaponnza ATD

45. DHAEMHWYECKHWH 30B, COITPOBOXIAIOIUNCS TU-
[MO®YHKLMEN IIUTOBUIHOM XKEJIE3bI, BOSHUKAET I1PU
1) u30bITKE i07a B TIMIIIIE, BOXIE
2) HelmocTarke oja B MHUIIEe, BOJE
3) u30BITKE MBIITBSIKA B ITHIIE, BOIE
4) n30bITKEe MapraHiia B MUIIIE, BOJC
5) u30BITKE MeU B TIUIIE, BOJEC

46. K KAPUECY 3YBOB B OPTAHU3ME ITPUBOJUT
1) u30BITOK XJI0pa
2) HeOCTATOK XJIOpa
3) u30bITOK OpoMa
4) memocTtaTok Gropa
5) HemocTaTtok Opoma
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47. COJIsIHAA KUCIIOTA XKEJIYIOUYHOI'O COKA HEOBXO-
JUMA IJ1d
1) co3manus 3MEKTPUICCKOT0 MEMOPAHHOTO TIOTEHITHAIa
2) ydacTHs B MOIEPKAHUHA OCMOTHYECKOTO PABHOBECHS
3) perynsiuu BOJHOCOJIEBOTO OOMEHa
4) yCuJIeHH aKTUBHOCTHU KOPBI HAJIIOYCUHUKOB
5) mepexona gepMeHTa MencruHa B akKTUBHYTO (popMmy

48. JEKAPCTBEHHbBIM COEJJMHEHUEM MOJA SABJISAAETCA
1) KI
2) Hgl,
3) Fel,
4) Agl
5) FeBr,

49. KAYUECTBEHHOW PEAKIIMU HA XJIOPWJI-MIOH COOT-
BETCTBYIOT YPABHEHUSA
1) Pb (NO,) , + 2NaCl— PbCLJ +2NaNO,
2) AgNO, + NaCl ->AgCI + NaNO,
AgCl + 2NH,xH,0 — [Ag (NH,) ,] Cl + 2H,0
3) FeS + 2HCl — FeCl, + H,S
4) K,SO, + BaCl,— BaSO,| + 2KCl
5) Na,S,0, + 2HCl — SO, + S{ + H,0 + 2NaCl

50. TIPM B3SAUMOJIEUCTBUU MOHOB CEPEBPA (I) C UO-
JUI-MOHAMUM OBPA3YETCA
1) 3eneHsbIit pacTBOp
2) KOPUYIHEBBIHN 0CaJIOK
3) JKeNThIi 0CaJOK, PACTBOPUMBIN B pacTBOpe THOCYNb(]ara Ha-
Tpust
4) ¢uoneToBHIi pacTBOP
5) depHbIi 0canoK
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Buozennwvie anemenmot d-cemeiicmea

51. B KUPIIMYHO — KPACHBIN LIBET OKPAIIIEH OCAJIOK

1) BaSO,

2) BaSO,

3) CaCoO,

4) Mg (NO,) ,
5)Ag,CrO,

52. B KEJITBII [IBET OKPAIIIEH OCAJIOK

1) BaSO,

2) PbCrO,

3) BaSO,

4) CaCO,

5) Mg (NO,) ,

53. B MEJIMIIMHCKOM TIPAKTUKE B KAYECTBE AHTH-
CEIITUKA UCITIOJIB3YETCA COEAMHEHUE MAPIAHLIA
1) KMnO,
2) Mn (OH) ,
3) MnO,
4) MnO
5) Mn (CH,CO0) ,

54. JU1s1 IEYEHU ST OCTPBIX OTPABJIEHUIA IIEPMAHITAHA-
TOM UCIIOJIB3VIOT
1) 3%-ii pactop HCl
2) 3%-1 pactBop H,O, B ykcycHOKHCIIOM cpene
3) 3%-ii pactBop NaOH
4) 3%-# pactBop H,SO,
5) 3%-# pactBop NaHCO,
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55. TEMOIJIOBHUH COAEPXUT
1) Ouoneopranmueckuit komruiekc xenesa (111)
2) buoneoprannyeckuii komruiekc mapranma (1)
3) OuoHeopranuveckuii koMmrniekc xenesa (VI)
4) buoHeopranndeckuii komruiekc xenesa (1)
5) Guoneoprannyeckuii komruieke kodansra (1I)

56. XKEJIE3A 3AKMCHOI'O CVYIJIb®AT HCIIOJIB3YETCSA B
MEJIUIIUHE
1) Kak cegaTuBHOE CPEICTBO
2) KaK CJIa0UTEIHHOE CPEICTBO
3) KaK JUypeTHdecKoe CpeaCcTBO
4) KaK aHTAIUJIHOE CPEJICTBO
5) nnst iedeHus KKene30AePUIMTHON aHEMUH

57. B MEJJMLIMHCKOM IPAKTUKE ITPUMEHSETCS CO-
EJAMHEHUWE MEJIN (11)
1) CuS
2) Cu(NO,),
3) CuSO,x5H,0
4) CuCl,
5) CuO

58. CEPEBPA HUTPAT UCIIOJIB3YETCA B MEAULIMHE KAK
CPEACTBO
1) BsKylIIee ¥ MPOTHBOBOCTIAIUTENIEHOE
2) cemaTMBHOE
3) nuypernueckoe
4) cocynopaciupsioniee
5) cnaburenpHOE

59. JEKAPCTBEHHbBIMU COEJJMUHEHUAMMU LIUHKA SBJIS-
IOTCS OBA BELLIECTBA
1) ZnSO,x7H,0 u ZnS
2) ZnSO x7H,0 u ZnO
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3) Zn (NO,) ,u ZnO
4) ZnCl,n ZnSO,x7TH,0
5) ZnCl,u ZnO

60. TOKCUYECKOE JIENCTBUE UOHOB PTYTH (1) OBBSIC-

HAETCA

1) pazopaskeHHEM PEIeNTOPOB CAUZUCTON 00O0TOUKN KEITyIKA
2) oOpa3oBaHHEM MPOYHBIX COCTUHEHHUI C a30TCOMEpKAIUMU
JIUTaHIAMH

3) oOpa3oBaHHEM MPOYHBIX KOMIUIEKCOB C CYIbOTHIPUILHBIMU
rpymmnaMu OeTKoB

4) B3aUMOJICHCTBHEM C HOHAMH OKCOHUS

5) xopoleil pacTBOPUMOCTBIO B IMMTUAAX MeMOpaH OakTepuii

buozennovie anemenmal s-cemeiicmea

61. 110 COAEPXAHUIO B OPTAHU3ME YEJIOBEKA HA-

TPUM U KAJIUU ABJISIFOTCS

1) MUKpoaIeMEeHTaMHU

2) NPUMECHBIMU >JIEMEHTAMU

3) BooOI1IIe HE ComepKaTCsl B OPTaHU3ME

4) Makpo3JIeMEeHTaMHU

5) comeprkaHNE ITHUX IEMEHTOB B OpTaHU3ME He H3YUCHO

62. 110 COAEP)XAHUIO B OPTAHU3ME YEJIOBEKA MAT-

HUI U KAJIBLIUA SBJISIIOTCS

1) MUKpoO3IIeMEeHTaMHU

2) NPUMECHBIMU >JIEMEHTAMU

3) BooOI11Ie HE comepKaTCsl B OpPraHU3Me

4) comeprkaHue STUX JIEMEHTOB B OpraHU3ME HE U3yUeHO
5) MaKposIeMeHTaMU

63. MUKPOSJIEMEHTAMMU SABJIAIOTCA BCE S-2JIEMEHTHI

[IEPBOM I'PYIIIIbI B PAJTY

1) Rb, Cs, Li
2)K, Li, Rb
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3)K, Cs, Fr
4) Li, Na, Cs
5) Na, K, Rb

64. KOHIIEHTPAIIMA MOHOB HATPH S BOJIBIIE
1) BHYTpH KICTKH
2) B CIUHHOMO3TOBOH JKUAKOCTH
3) BO BHEKJICTOUHOM KUIKOCTH
4) B KOCTHO TKaHH
5) B neHTHHE 3y0OB

65. KOHIIEHTPALIMA NOHOB KAJIM S BOJIBIIE
1) BHYTpH KJIETKH
2) BO BHEKJICTOYHOM KUIKOCTH
3) B KOCTHOW TKaHU
4) B CIMHHOMO3TOBOH JKHIKOCTH
5) B neHTUHE 3y00B

66. AHTUZOTOM ITPU OTPABJIEHUUN COJISIMU BAPU A
SABJISIETCA:
1) x1opua Maruust
2) HATpaT MarHus
3) OpoMu MarHust
4) cymbar Maraus
5) auerar Maraus

67. IBOTOHUYECKUM (PHU3UOJIOT MUECKHM) HA3BIBA-
FOT PACTBOP C MACCOBO JIOJIEN XJIOPUJIA HATPUS
1)20%
2) 0,9%
3)10%
4) 3%
5) 5%
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68. TUTIEPTOHUYECKUM SIBJISIETCSI PACTBOP C MACCO-
BOI1 JIOJIEI XJIOPUJIA HATPUS
1) 0,9%
2)0,5%
3) 1,0%
4)3-5-10%
5)0,1%

69. B XUPYPI'MU I CTOMATOJIOT MM [IPUMEHSIIOT CO-
EJIMHEHUE KAJIBLIS
1) CaSO, x2H,0
2) CaO
3) Ca (OH)
4) Ca (NO,) ,
5) Ca$S

70. JUI1 PEHTTEHOJIMATHOCTUKU 3ABOJIEBAHUIA TTH-
IL[EBAPUTEJILHOT'O TPAKTA ITPUMEHSIIOT COEJIUHEHUE
BAPUS

1) Ba (OH)
2) BaCl,

3) BaSO,

4) BaS

5) BasO,
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OTBETHBI K TECTOBBIM 3AJIAHUAM

JJIsI CAMOKOHTPOJIAA

1-3 19-1 37-3 55-4
2-1 20-4 38-3 56-5
3-5 21-5 39-1 57-3
4-3 22-1 40-4 58-1
5-3 23-3 41-1 59-2
6-1 24-1 42-4 60-3
7-4 25-4 43-1 61-4
8-2 26-5 44-3 62-5
9-5 27-1 45-2 63-1
10-1 28-3 46-4 64-3
11-4 29-2 47-5 65-1
12-5 30-4 48-1 66-4
13-1 31-2 49-2 67-2
14-2 32-1 50-3 68-4
15-1 33-3 51-5 69-1
16-3 34-1 52-2 70-5
17-2 35-4 53-1
18-5 36-2 54-2
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15. Yue6HOo-meTOAMNUYECKOE U MHPOPMaLMOHHOe obecneyeHne
ANCUnNAnHbI «XXMMUA GUOreHHbIX 3N1IeMEHTOB»

a) Ocuoenaa numepamypa:

1. Heopranuyeckast xumust (OMOTEHHBIE U a0MOTEHHBIE AIIEMEHTHI )
ya.nnocobue/pen.B. B. Eropos. — CI16/: Jlans, 2009. — 320 c.

2. Epmos [O. A., Tlonkos B. A., bepmsaun A. C., Kumwxnuk A.3.
Oo6mas xumust. buodusnueckas xumusi. XuMuss OMOTSHHBIX 3JIEMEH-
TOB: YUEOHUK TS CTYACHTOB MEAUITMHCKUX CIIEIIMATEHOCTEH BBICIITHX
y4eOHbIX 3aBeneHui. — M.: Beicimas mikona, 2007,

3. Yuctsaxos FO. B. OcHOBBI OMOHEOpTaHUYECKON XUMUU: Y 4eOHOE
nocobue. — M.: Xumus, KomxocC, 2007. — 539 c.

0) /lononnumenvhnas numepamypa:

1. Pymsunes E. B. Xumudeckre OCHOBBI JKU3HHU: yde0d. mocobune
s By30B/ E. B. Pymsiaues, E. B. Autuna, 0. B. Yuctskos. — M.: Xu-
must: KomocC, 2007. —559 c.

2. Anekceenko B. A. Dkonornueckass reoxumusi: YueOHuK. — M.:
Jloroc, 2000. — 627 c.

3. bamkun B. H., Kacumos H. C. buoreoxumus. — M.: Hayunblit
mup, 2004. — 648 c.

4. Cnecapes, B. . Xumust. OcHoBel Xxumun xuBoro/B. U. Creca-
peB. — CI16.: Xumusnar, 2001. — 784 c.

5. Heoprannueckasi XiUMHsI JIEMEHTOB: B 2-X TOMaX: Y4eOHUK IS
By30B/1O. [I. Tpetbsaxos, JI. 1. Mapteinenxo, A. W. ['puropses u ap. —
Mocksa: MI'Y: UKII «Axagemkuuray, 2007 — T.1-2-e uzn., mepepad. u
norm. —2007. — 537 c.

6. bapkxosckuii E. B., TkaueB C. B. OCHOBBI XUMHUU OHOTECHHBIX
AJIEMEHTOB: yueOHoe mocooue. — Munck: Bemm. IlIk., 2011. — 192 c.

7. Bepnanckuii B. 1. buocdepa u noocdepa. — M.: Ponsd, 2002,
-576c.

8. BBeneHne B XMMHUIO OMOTEHHBIX 3JIEMEHTOB M XMMUYECKHUI aHa-
mu3: Yued. mocobue/E. B. bapkosckuii, C. B. Tkaués, I. D. Arpaxumo-
B4 U Ap.; [lox o6mr. pen. E. B. bapkoBckoro. — MH.: Bricmas mkona.,
1997. - 176 c.
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9. Ckanbnbiii A. B., Pynakos U. A. buosnemeHTsl B METUIIMHE.
— M.: OHUKC 21 Bex, Mup, 2004. — 272 c.

10. Kommnannes, B.A.Xumus osnementos/B. A. Kommanies,
JI.II. Toxxkaesa, C.H. lllepbak. — Ilaruropck: Ilaturopckas ['DA,
2007. -207 c.

11. buoreHHbie ¥ TOKCHYHBIE OJIEMEHTBHI: Yy4eOHOE TOCO-
oue/B. A. Kommannes [u ap.]; mox pen. B. A. Kommanmesa. — 2-¢ u3.,
niepepad. u gorr. — lsturopck: [IMOU — ¢unman BonrI'MY, 2014, —
104 c.

8) baszwt oaHHblx, um[)opmauuouno-cnpaeormbte U nouUcKoeole
cucmemasl — I/Iumepnem pecypcol, omeevuarouiue memamuke

OUCHUUNIUHDL:

1. http://chemistry-chemists.com/Uchebniki/Chemistry-books-
Laboratory.html.

2. http://www.chemistry-chemists.com/Uchebniki.html — yueOHu-
KU, IPAKTUKYMBI ¥ CTIPABOYHUKH 110 XUMHH.

3. http://chemport.ru/ — pa3nu4Hble y4eO0HO-METONNYECKUE MaTe-
pHabl O XUMUH.

4. http://ximicat.com/ — 00pa30BaTeJIbHBIN CANT.

5. http://www.nehudlit.ru/books/subcat281.html — yaeOHnnkm,
MPaKTUKYMBI M CIIPABOYHUKH 110 XUMHHU.

6. http://www.Himhelp.ru.

7. Poccwuiickas rocynapcTBerHas Oudnuoreka: http://www.rsl.ru

8. Hayunas snexrponnas Onbmuoteka: http://txt.elibrary.ru

9. Hayunas 6ubnuoreka MI'Y um.M. B. JlomoHOCOBa:
http://www.lib.msu.ru

10. DaexkrpoHHbIe XUMUYecKre ondnroTekn: www.chemlib.ru,
www.chemist.ru, www.chemnet.ru

11. Caiit nuctannmonHoro ooyuyenus COI'Y
http://dist-edu.nosu.ru/

12. http://files.rushim.ru/books/komplexs/v... j1966.djvu

13. http://rushim.ru/books/komplexs/coordin... istry.djvu

14. http://eknigi.org/nauka i ucheba/87355-ximiya-
koordinacionnyx-soedinenij.html

15. http://elementy.ru/biology
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