MeTannol
U3HU

ABTOpbI YpOKa:

AJIEKCEEBA FTAJIMHA MUXANIOBHA,
KaHamaaT XMMUYEeCKMX HayK, 3aBeaytollas Kadeapbl aHanutmuyeckon xummmn o0y BO CINIXPY

TPYXAHOBA H0/1MA ANEKCAHAPOBHA,
aCCUCTEHT Kadeapbl aHanuTnyeckon xmummm ®reQy BO CrXody

METOANYECKME PEKOMEHZAALLMN
NO OPTAHWM3ALMK YPOYHOW 1 BHEYPOYHOW
NEATENBHOCTU B PAMKAX MOAY/NA

[na Bo3pacra

10-11 knacc

TpyaoemKocCTb

2 yaca
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MeTannbl,
KOoTopble
BCceraa c Tobon

/ 10 meTannos, \
Heo6XoauMbLIX YeNoBeKY

xalrsﬁ Mb
Mn MonubaeH
Na Maprasey|

Fe Cu

MeTannbl

* [1nA *MBbIX CyLlecTB Heobxoanmbl MO KparHen mepe 10 AHNSHI

METANNIOB: Kene3o, MeAb, MaArHum, KobanbT, UUHK, o
MapraHey, mMonubaeH, HATPUK, KA U Kanbuun. UXx
Ha3bIBAlOT MeManaamu HUu3Hu.

 Copepx¥aHue OONbLWIMHCTBA W3 HWUX B OpraHMsame
HMYTOXXHO. Ho oTcyTcTBME XOTA Bbl Masion TONUKK ntoboro
TAaKOro MMUKPOINEeMeHTa NpuBoAUT K Heayram. MeTtannbl
XU3HU N UX COeANHEHUA 4Ype3Bbl4aMHO 3aUHTEpPEeCcoBaNU
YYEHbIX Pa3/IMYHbIX HanpaBaeHUN. ITO NO3BOSNAO HAUTU
NPUHUUNMANBHO HOBble MOAXOAbl K NeYeHUto HBonesHew,
CYMTABLUMXCA paHbLLE HEN3NEYUMbIMM.



MeTannbl }XN3Hu

* Ha gonto metannos B opraHusame npmuxoautca 2,4 %.

* Bce «meTannbl }KU3HU» B OPraHM3Me UM HaXoAaAaATCA B BUAE
cBOOOAHbLIX  KaTMOHOB, AN ABAAtoTCA MOHaMK  —
KomnaeKkcoobpasoBaTenimu, CBSI3aHHbIMMU C
buonurangamu. MpPUHMMAOT aKTMBHOE yyacTue B obmeHe
Bewects. Cpean HUX pPas3IMyYaloT MUKPO U MaKpo- W
MUKPO3NEeMEHTbl. K MaKpoanemeHTam OTHOCATCA HaTpui,
MarHum, KasIu U KanbuUUM.

* B nocnegHue roabl BCe CUbHee MOATBEPXKAaeTCcA BaXKHaA
buonornyeckasn posb 60/1bLUIMHCTBA METaNNoB.
MHoroyncneHHbimu nccnegosaHMAMU YCTaHOBJ/1EHO, yTo
B/IMAHNE METANNZI0OB BECbMa pa3Hoo6pa3Ho M 3aBUCUT OT
coaepraHnA B Opr)KaI-OLLI,EI‘;I cpeae n cteneHn HyxxXaaemocCtu B
HNX OPraHNU3ma 4es10BeKa.

* Camble pacnpocTpaHeHHble MaKpomeTanbl-3To Ca-Kanbuun,
Mg-marHmni, Na-HaTpun.

MeTannbl
XU3HU

Mg

Co




Metann |MaccoBasa gona B Ponb MeTannos }XM3HU B OpraHM3me 4YenoBeKa
opraHusme (B %)

Ca 1,5 flBnAeTca cTpouTenbHbIM mMaTepuanom gna obpasoBaHuA KocTed u 3y6oB. Bnuser Ha obmeH BelwectB. Heobxoaum ana
HOPMaZibHOW [EATEe/NIbHOCTU MbIWEYHOW U HepBHOK cuctem. ObecneunMBaeT HOPMA/IbHYIO CBEPTbIBAEMOCTb KPOBMU.
ObecneunBaeT yCTOMUMBOCTb OPraHM3Ma K BHELLHUM HebnaronpuATHbIM ¢paKTopam: pe3Ko cmeHe norogbl U MHGEKLUAM.

K 0,35 Perynupyet KUCNOTHO-LWE/NIOUHOE paBHOBECUEe KPOBU. YUacTByeT B nepegaye HepBHbIX UMNYNbCOB. AKTUBU3MPYET paboTy paaa
depmeHTOB. OKa3biBaeT NPOTUBOCK/IEPOTUUECKOE AEICTBUE.

Na 0,15 MNoppepnBaeT NOCTOAHCTBO OCMOTUUYECKOTO AAB/IeHUA KPOBU. YUacTBYeT B peryaMpoBaHMM BOgHOro obmeHa. AKTuBu3npyer
nuwesaputenbHble pepmeHTbl, perynnpyert paboty HEpBHOMU U MbiLLEYHOM TKaHell

Mg 0,05 YuacTteyet B popmnpoBaHUU CKeneTa; B paboTte HEepPBHbIX KNETOK, YCUZIMBAET NPOLLECCbl TOPMOXKEHUA B KOpe roJ1IOBHOro Mo3ra;
yCNOKauBalole AeNCTBYET Ha HEepPBHYK cuctemy. fBnserca Katanmsatopom pepmeHTaTUBHbIX npoueccoB. Banser Ha obmeH
YINeBoAOB M 3HepretMyeckun o6bmeH. OKasbiBaeT aHTUCENTUYECKOE U COCyAopaclimpslollee A[enCTBUA, MOHUXKaeT
apTepuanbHoe AaBsieHue U coaeprKkaHue xonectepmHa B KPOBMU.

Fe 0,006 enesocoaeprKawme 6enKM BbINONHAIOT Pa3/INYHbIE XXU3HEHHO BaXKHble GYHKLUU: reMornobuH TpaHCNoOpTUPYeT KUcaopoa, ot
NErKMX K TKAaHAM BCEeX OPraHoB; MMOI/I06MH 3anacaeT ero B MbillLLAX B CBA3AaHHOM BUAE; LLUTOXPOMbI 06ecneumBaloT TKaHeBoe
AbiXxaHue. Xenes3o yyacrteyer B NOCTPOEHUMU KNE€TOYHOrO AApa.

Zn 0,0027 Perynupyet pocT uenoBeka, CTUMYAUpPYET AesieHue KneToK. NMpeaoxpaHAeT neyeHb U XKelub OT BO34eiCTBMA BpeaHbIX BeLecTs.
Mpeaynpexpaer anaber. O6ecneunBaetT HopmanbHoe GYHKLUOHUPOBAHUE OPraHOB YyBCTB YeI0BeKa.

Cu 2-:10 flBnaerca coctaBHOM YacTbio 11 pepmeHTOB, HeobX0AMMA ana obpas3oBaHuA remornobuMHa, T.K. OHAa aKTUBU3UPYET XKeneso.
CTumynumpyeTt KpoBeTBOPHYIO PYHKLMIO KOCTHOrO mo3ra. Heobxoauma gns npasunabHoro obmeHa sutamuHos rpynn A, B, C, E,
P; obnapaer nHcynnHonogo6HbIM aeiicTBMEM U BAUAET HA 3HeproobmeH. Heobxoguma ana npoueccos pocTa U pa3BUTUA.

Mn 3-10° Moyt HeBecOoMbliA 3N1eMEeHT, HO ABAAETCA YacTbio BeCcTUBYyNApHOro aHanuMsatopa, BAMAA HA ypoBeHb HeUpomeauaTopoB.
HexBaTKa mapraHua cnocobHa NnpuBecTU K pa3suTuio guabera.

Mo 2:10° Kodaktop 06MmeHHbIX npoueccoB, OH YycKopseT ¢epmMeHTaTUBHble peakuuu OpraHM3mMa W CHUXKAET PUCK pPa3BUTUA
3aboneBaHun.

Co 4-10° 3TOT MeTann ABNAAETCA YAaCTbIO CTPYKTYpPbl BUTamuHa B12 n nomoraer ncnpasHo paboTtatb NogKenyaouHou Kenese.

Bcero 2,1%



NpeHTUPUKaALMA MeTanNoB C NOMOLLIbIO
XMMUNYECKNX peaKkummn. KauecTtBeHHbIN XMMNYECKM
aHanus3

KayecTBeHHbIN aHa/M3 — COBOKYMHOCTb XUMMUYECKUX, PUNKO-XMMMUYECKUX U PUBUYECKUX METOA0B,
NPUMEHAEMbIX ANA OOHapyXeHWA 3/1eMEHTOB, pPaAUKaNoB W COeAUHEHWN, BXOAAWMX B COCTaB
aHaIN3NPYEMOrO BELLLECTBA MM CMECU BELLLECTB.

B KayecTBEHHOM XMMWYECKOM aHa/n3e HaxoAsT MNPUMEHEHME TO/NMbKO Te peakuuu, KoTopble
COMPOBOXAAIOTCA KaKUM-INO0 BHEWHUM 3GPEKTOM — M3MEHEHMEM OKPAcKWU pacTtBopa, obpasoBaHuMeM
OCaZlka C XapaKTepPHbIM LBETOM M GOPMON KPUCTaN/IOB, BblAeneHNEeM ra3oo0b6pa3HbiX MNPOAYKTOB, TaKue
peakuMM Ha3bIiBAOT aHAIUTUYECKUMWN PEAKLMUAMMN.

L O6pasoBaHuMe 1 pacTBopeHMe ocagKa

Ag* +Cl-=AgCl|

O
U MosBneHue 1 NsMeHeHMe OKPACKM pacTBopa o O OO
AFe3* + 3[Fe(CN)s]4 — Fe,[Fe(CN)4]s| :
L BblgeneHue rasa i ::
Na,CO, + 2HCI=2NaCl+H,0+CO, Ql | o '
J U

L O6pasoBaHuMe xapaKTepPUCTUUYECKMX KPUCTANNOB I !




NaeHTUOUKaLMA MeTaNN0B C MOMOLLBIO
XMMUYECKUX PeaKkLnm

[Mpn aHann3e HeopraHMYEeCKUX KaTUOHOB Yallle BCEro NPUMEHSIOT peakuuu, npomcxoaalime
B BOAHbIX PACTBOPAx MeXAay onpeaensiembiMn NOHAMW U PeareHTOM.

Mo TEXHUKe BbINOAHEHUA Pa3nNYaloT

* peakuuu B npobupke (puc.1);

*  MUKPOKPUCTANNOCKONUYECKUe peaKkuum (puc.2).

WAV

a 6

Puc.1. Mpobupku: a —
UMANHApUYeckas; 6 — KoHUYecKas
(ueHTpudyxKHan)

Na* + Mg#+[(UO,);(CH;CO0)g]*
+ CH,COOH+H,0 —
NaMg[(UO,);(CH;CO0)e]*6H,0+H

Mg?* + NH,OH+HPO 2
=MgNH, PO, + H,0




NaeHTudMKaLma MeTannos ¢ nomom@
XMMUYECKMX PeaKLnif - o

OAHNM N3 BarKHENLLNX YCJIOBUIN BbINOJIHEHUS PEAKLMM ABNAETCA HaA/exKalwan KUC/I0mHoOCMb Cpeobl.
KOHTPO/1b 332 KUCNOTHOCTbLIO Cpeabl NPU NPOBEAEHUN AHAIUTUYECKUX PEaKL NI OCYLLECTBAAIOT C
MNOMOLLLbIO YHMBEPCAIbHON MHANKATOPHOU Bymarun, oKpacka KOTOPOW B COOTBETCTBUM CO
cneumanbHOM LWKANOW YKa3biBaeT Ha 3HaYeHne pH peakuMoHHOM cmecH.

BHUMAHMUE!

* [lpu npoBeaeHNN XMMHMYECKNX peakuum Heobxoagumo U3BEFATb
pobaBneHne 60bLUMX KONNYECTB peareHTos.

* [lpu npoeedeHuu aHanuUMuUYecKux peakyuii Heobxooumo cozoasame
CMpo20 onpeodesieHHble ycnoeus 014 eé NPomeKaHus, maK KaK
UHa4ye pe3ynbmam peakyuu MoXem oKa3ambcs He00CMOBepPHbLIM.




NpeHTUPUKaALMA MeTanNoB C NOMOLLIbIO
XMMUYECKUX peaKkLUnn

Cneyudgpuyeckue u cenekKmueHble peakyuu

Cneyudpuuyeckoli peakyueli Ha NOH Ha3blBAETCA TaKan peakLMaA, KOTopaa NO3BONAET OOHAPYKUTb €ro B CMECU C APYrmmMmu
MOHaMU. TaKMX peaKkuMinl HEMHOIO M Yallle NPUXoAUTCA UMETb AEN0 € ceneKmueHoiMmu (U3bupamenbHbIMU) peakyuamu,
KOTOpble Aat0T OAMHAKOBbIN UM CXOAHbIN 3GPEKT C HECKONbKMMKU MOHamK (aBa, Tpu). CTeneHb CENIEKTUBHOCTU TaKUX
peaKkumin Tem Bbille, YeM MEHbLLIE YUC0 NOHOB, C KOTOPbIMM OHU A3OT NONOKUTENbHbIN pe3ynbTaT. MpeaenbHbIM
C/ly4aem CENEeKTUBHOCTU ABNAETCA cneunduyeckan peakums.

MpumeHaa cneunduUYecKkme N BbICOKOCENIEKTUBHbIE PeaKLMN, MOXHO 0OHapPYKNBATb MOHbI TaK Ha3biBaeMbiM OpO6HbIM
MemooOoM, TO eCTb HENOCPEACTBEHHO B OTAE/IbHbIX NOPLUMAX UCCeAyeMOro PacTBopa HE3aBUCUMO OT COAEepKaHMA B
HEeM APYrnx NOHOB. B 3TOM cnyyae He MMEET 3HaYEeHUs NOPAA0K OOHAPYKEHUA OTAENbHbIX KOMMOHEHTOB CMECH.




KayecTtBeHHbI aHaNu3

Peakyuu Fe3*-uoHos.

Peakyus c¢ eekcayuaHogpeppamom(ll) kanus (papmaroneliHasa). TekcaumaHodeppat(ll) Kanua
(peppoumanuma kanusa) K,[Fe(CN),] obpasyeT c moHamm Fe3* TemHo-cuHMIA 0cafloK «BepnnHCKOM Nasypu»:

4Fe3* + 3[Fe(CN)]* = Fe,[Fe(CN) 54

Peakuusa npoBoauMTCA B CIabOKUCAbIX MW HelTpanbHbIX pactBopax (pH = 3-7), ctporo cneundpuryHa m
nossonset ApobHo obHapyKmnBaTb MOH Fe3* B npucyTCTBUMN APYTrUX KAaTUOHOB.

BoinonHeHue peakuyuu. B npobupKy nomewatot 2-3 Kanam pacteopa conu xenesa (lll), gobasnatot 1
Kanato 2 M pacteopa HCl u 1-2 kanau pactsopa K,[Fe(CN).]. HabniopatoT obpasoBaHMe TeEMHO-CUHErO
ocazka.




KayecTtBeHHbI aHaNU3

Peakyuu Fe?*-uoHos
BogHble pacTBopbl coneit xenesa (I1) okpalweHbl B 61e4H0-3e/1eHbli LBeT.

Peakuus c¢ eexkcauyuaHogeppamom (lll) kanus. lekcaunaHodeppat () Kanmsa
(peppuumanng kanua) K;[Fe(CN),] obpasyer ¢  unoHamu Fe?* cuHWiA oOcafoK
«TYPHOYNEBOM CUHUY:

3Fe2* + 2[Fe(CN).]3> > Fe,[Fe(CN)],\

Peakumna npoBogutca B CNaboOKUCAbIX UM HeUTpaabHbiX pactBopax (pH = 3-7),
cTporo cneuuMdpuryHa M nossosfaeTr APobHO obHapyskusaTb MOH Fe?* B mpucyTcTBUMM
NPYrux KaTUOHOB.

BoinonHeHue peakuuu. B npobupKy nomewatoT 2-3 Kanam pacTtBopa COMU XKenesa
(1), pobasnator 1 kannto 2 M pactsopa HCl n 1-2 kanaum pacteopa K;[Fe(CN)].
Habntopator o6pasoBaHMe TEMHO-CMHErO 0cajkKa.




KayecTtBeHHbI aHaNU3

Peakyuu Ca?*-uoHos
1. Peakyus ¢ okcanamom ammoHuA. Okcanat ammonua (NH,),C,0, obpasyeTt ¢ noHamu
Kanbuma 6enbin 0cafoK OKCanaTta KasibLuA, PaCTBOPUMBbIA B MUHEPa/bHbIX KUCAOTax, HO He
PacTBOPMMbIV B YKCyCcHOM Kucnote: Ca** + C,0,2 - CaC,0,{

BoinonHeHue peakyuu. B npobunpKy nomewatoT 2-3 Kanam pacTBopa Conun Kanbuus (He cneayet
6paTb HacbILWEHHbIN pacTBop cynbdaTa Kanbumalll) u pobasnatoTt 2-3 Kanam pacteopa
OKcanata ammoHua. HabnroaatoT obpasoBaHne 6€10ro KPUCTaNIMYECKOro 0CaaKa.

Peakuusa He cneunduryHan. Peakunmn mellaeT npucytcTeme noHos Ba?*, Sr2* u Mg?*, parouwme
aHANOrMYHblE OCaAKMW.

2. MukpoKkpucmannockonuvyeckasa peakyua. OcHoBaHa Ha 06pa3oBaHMM KAaTUOHAMM KanbLUUA C
cynbdaTt-moHamum Kpuctannos runca CaSO,-2H,0 uronbyatonn dopmebi: Ca?t + SO,% + 2H,0 -

BoeinonHeHue peakyuu. Ha npeameTHOE CTEKI0 NoMeLwatoT 1 Kanato pacTBopa COMM KanbuuA,
pobasnatoT 1 Kanato 2 H. pacteopa H,S0, M OCTOPOXKHO HarpeBatloT Ha NUTKE A0 NOABAEHUA
6enor KaemMKu Ha rpaHumue Kanau. 3atem HabaaatloT Nog MMKPOCKonom obpasoBaBLiMecs
KpynHble kpuctannbl runca CaSO,-2H,0 uronb4yaTton Gopmbl, B BUAE CPOCLUNXCA NMYYKOB.




KayecTtBeHHbI aHaNU3

Peakyuu K*-uoHos

Peakuyus c eekcaHumpokobanemamom(lll) Hampusa (¢papmaxoneliHas).
fekcaHuTpokobanbtat(lll) HaTpua (kobansTMHUTPUT HaTpua) Nas[Co(NO,).] obpasyeT c noHamu
Kanuna B HeUTpanbHOM unun cnabokucnon (pH = 5-7) cpeae *entbin 0cagok
npenmyuiectseHHoro coctasa K,Na[Co(NO,)]:

2K* + Na* + [Co(NO,)]* = K,Na[Co(NO,).]{

BoinonHeHue peakyuu. 1-2 Kanan pacTBopa CO/N KainAa MNOMELLAIOT B KOHUYECKYIO NPOBUPKY K
nob6asnAoT 1-2 Kanin pactBopa KObanbTUHUTPUTA HATPUA U, ECAM OCAZOK He BbiNaaeT, AatoT
NoCTOATb 2-3 MUHYTbI. Obpa3yeTca XOPoLOo Pa3NYUMbINA 0CAA0K XKENTOrOo LiBETA, KOTOPbLIN
OTAENAIT OT PacTBOpa Ha LeHTpudyre.




KayecTtBeHHbI aHaNU3

Peakyuu Mg?**-uoHoe.

Peakuyus c eudpogoccpamom Hampus (bapmakonetiHasa). TwapodocdaTt HaTpuUS
Na,HPO, obpa3yeT c conamm marHua B NpUCyTCTBUM aMMOHUIMHOWN BydepHon cmecu (pH
= 9) 6enbln KPUCTAaNINYECKMN OCaA0K ABOMHOro pocdaTta MarHMa M aMMOHUA:

Mg2* + HPO,2 + NH,OH > MgNH,PO, + H,0

MpucytcTBME aMMOHUMHON BydepHOM cmecnm Heobxoagmmo AnA npeaoTBpalLeHUs
obpasosaHuAa ocagka Mg(OH), n Mg;(PO,),.

BoinonHeHue peakuyuu. B npobupKy BHOCAT no 1-2 Kanne pacTBOPOB CO/MM MarHus,
XN0pnaa aMMOHUA U TMAPOKCMAA aMMOHMSA, a 3aTEM K NOAYYEeHHOM cmecn A06aBAatoT 5
Kanenb pactBopa ruapodochata HaTpuAa M HabawoaaloT obpa3oBaHWE XapaKTEpPHOro
6enoro KpuUCcTaninM4yeckoro ocajgka. 3atem Ha npeamMeTHOe CTeKN0 nomewatot 1 Kanawo
NO/IlyYEHHOrO PacTBOpa C OCaKOM N paccMaTpuBatoT GOpMY KPUCTaNNoB (3Be3404KM UK
NEeHAPUTbI) NOA MUKPOCKOMOM.

Peakumnto MOXHO NPOBOAUTb HEMOCPEeACTBEHHO Ha NPeAMETHOM CTeK/e, Koraa K
Kanne pacTtBopa COAM MarHMa B aMMOHMMHOM bydepe p[o06aBaAa0T 2 Kanam pactBopa
rmapodocdaTa HaTpUA.

Kpuctannbl marHui
aMMOHMIM pocdarta
MgNH,PO,



O6Lan XapaKTepUCTUKA NIeKapCTBEHHbIX
npenapaToBs, COAEPMKALLMX METANbI KU3HU

s SANN SANN E) W\ (N

ASBaal LAGTma thraraolecte

OgHuM K13 BOCTpeboBaHHbIX MNpenapatoB Ha  pblHKE
doapmMaLeBTNYECKOW NPOMBbILLSIEHHOCTU SBNSETCA JleKapCTBEHHbIN
npenapart "lMlaHaHrMH", KOTOpbIM BOCMOMHAET AedUUNT Kanumsa n
MarHus B opraHmsme.

[MpenapaTt npeaHasHa4vyeH AN ycTpaHeHust aeduunta Kanus
N MarHusl B coctaBe KOMOMHMPOBAHHOW Tepanuu Nnpwu:

e pa3nNUN4HbIX MPOSABNEHUAX uLLIemMnyeckon 6onesHn cepaua
(BKIOMasi OCTPbIN MHAPKT MUOKapaa);

e XPOHWYECKOW CEepAEeYHON HEAOCTAaTOYHOCTH;

e HapylleHusIX puTMa cepaua (BKnoyask apuTMUN, Bbl3BaHHbIE
nepeao3npoBKO cepaeyHbIX rMUKO3na0B).



YTO NoHUMaOT Nnoa, danbCUPUKaLmMen
NEeKapCTBEHHbIX CPeCTB

...IMNMpn obwem rogoBom obbeme mupoBoro dapmpbiHka B $200-300 mnpa. Ha
aonto danscupuumMpoBaHHbIX MeankameHToB npuxoautca $14-21 mnpa.

BcemnpHaa  opraHusaumss  34paBOOXpaHeHus (BO3) cuuTaer, 4YTO
«hanbcudmumpoBaHHbIM (KOHTpadakTHbIM) nNeKapCTBEHHbLIM CpPeacTBOM
ABNSAETCA MNPOAYKT, nNnpegHaMepeHHO U TMNPOTUBOMNPABHO CHAOGXEHHbIU
3TUKETKOWU, HEeBEepHO YKa3biBalwen nNOoAJZIMHHOCTbL npenapata wu (unn)

N3roToBuUTesisa».




YTO NoHUMaIOT NoA, danbCUPUKaLMen
NEeKapCTBEHHbIX CPeCTB

Knaccndpumkauma panbcmpmumpoBaHHbIX IEKAPCTBEHHbIX CPEACTB.

MepBaa — 3TO npenapaTtbl, B KOTOPbIX OTCYTCTBYIOT BCE MUHIPEeAUEHTHI
3aperncTpMpoBaHHOro, TaK HasbiBaemMble «nnauebo» (mynaxu), Kotopble BoobLE He
coAepXaT AeNCTBYIOLUX BELLLECTB.

BTopaa — npenapaTbl, coaepKalme UHIPEeAUEHTbl, O KOTOPbIX HUYErO HE CKa3aHO Ha
ynaKoBKe.

TpeTbﬂ rpynna — /eKapctBa, cogeprawune UHrpeameHTtbl, NpoucxoxKageHmne KOTOpPbIX
OoT/IM4aeTcs oT 0603HAa4YEHHOrO Ha YNaKOBKe.

l'|ETB€|Z)T3FI rpynna — 310 Hanbonee pPacnpocCcTpaHeEHHaA N CaMaA Ka4YeCTBEHHAA rpyrna
noaAaenokK, Tak Ha3biBaemMble NnpenapaTbi-KOMUA.




CUTyaumoHHaA 3a4a4a

B aHanutuyecKylo nabopatopuio NOCTYNWAO [ABa JIEKAPCTBEHHbIX MnpenapaTa
«MaHaHrMH» c Nnoao3peHuem, YTo OAUH U3 HUX ABnAeTca panbCcuPUKaTom.

3apaHue: [poBecTM KayecTBEHHbIA aHanM3 ABYX 00pasuoB Ha CoAeprkaHWe MarHus U
Ka/iMa 1 AaTb 3aK/0YEHNE O NOAIMHHOCTM NPeACTaB/IEHHbIX HA aHAaN3 NpenapaTos.

CaHnkT-lNeTepbyprckui

rocyfapcTtBeHHbIl XUMWUKO-
dapmaueBTUYeCKUin yHuBepcuTeT

CMNXaoYy

c 1919 ropa Ha cnyx6e
Hayke W 3[40pOBbIO HaLUUK




