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JIABOPATOPHAS PABOTA Nel
HOJYYEHME HAHOYACTHUIl CEPEBPA METOJ1OM KEPH-JIN
Leab paboThbi: OCBOUTH IIUTPATHO-CYIb(MATHBINA METO/T MOTYYEHUS
HAaHOYACTHUL cepedpa, CUHTE3UPOBAaTh KOJUIOMIHBINA PACTBOP HAHOYACTHUIL cepedpa.
Oo6opynoBanue u peaktuBbl: AGNO3, NasCsHsO; (tutpart natpus 1%-
HBII pacTBOp), AUcTUILMpoBaHHas Boaa, FeSO,-7H,0, CH;COOH, mepubIit
WIMHJIP, CTEKJISTHHAS NAJI04Ka, JJa3epHas yKa3Ka.

Teopernyeckue cBeaeHUs

Cepebpo — xumuueckuii smeMmeHT 11 rpynmsl Tabmuusl MeHnpeneesa.
O6o3nauaercst Ag (ot mat. Argrntum), 6J1aropoHbIN METal cepedprucTo-06enoro
nsera. LlBer cepebpa u manm eMy Ha3BaHHWe, JAaTUHCKOE CJIO0BO Argentum
HOPOUCXOAUT OT FPEYECKOro argos — OJIECTSIINMI.

Cepebpo sBiSIETCSI TOCTATOYHO PEIKUM DBJIEMEHTOM, B JuTOchepe ero
conepxkurcs Bcero okono 0,000001%. OTo mpuMepHO B ThICSAYY pa3 MEHBIIE, YEM
colepkaHue MeAau B 3eMHOW kope. Hecmorps Ha peakocth, cepebpo uaiie
BCTpEYaeTCcs B BHUAE CAMOPOJKOB, IMOITOMY TO OHO M OBUIO HM3BECTHO C
He3anaMATHBIX BpeMmeH. Celyac camoponHoe cepedpo CTajio PeaKOCTbIo,
OCHOBHAsI 4acTh cepeOpa HaAXOJUTCS B Pa3HOOOpa3HbIX MUHEpajaX, OCHOBHBIM U3
KOTOpBIX sIBNIsieTCA apreHTutr Ag,S. Takke OoiblIas 4acTh HAXOAUTCA B Tak
Ha3bIBa€MbIX MOJUMETAIIIMYECKUX PyJaxX, B HUX Cepedpo COCEICTBYET C TaKUMHU
MeTaJJlaMU KaK CBUHEII, IMHK U MEJIb.

Hanowactuubsr  cepebpa  00safaloOT  YHUKaJbHBIMU  ONTHYECKUMU
CBOMCTBaMH, OOYCJIOBJICHHBIMA TOBEPXHOCTHBIM IIJITA3MOHHBIM PE30HAHCOM
(IIIIP), m xaTanUTUYECKOM aKTUBHOCTHIO. (OcCoObId HHTEpEC MPEeaCTaBIISIET
UCCJIEIOBAHNE ONTUYECKHUX CBOMCTB KJIACTEPOB M HAHOYACTHUL B 3aBUCHMOCTH OT
ux (OpMbl, pa3MEpPOB, COCTaBA W OKPYXEHHs. OTO HAKJIAIbIBA€T >KECTKUE
TpeOOBaHMs K METOAAM IOJIYYCHHS U MOCTEAYIOUIEH UX CTaOUIN3auu

[To mpuHIUITY BO3/IEUCTBUS METObI TIOJYYSHHUS] HAHOYACTHUI] MOXKHO pasjie-
JUTh HA JABE OOJbIINE TPYNIIbI: TUCIEPrallMOHHBIE METO/IbI, I METObI MOIyYe-
HUS HAHOYACTHI[ IyTeM M3MEJIbYeHHUS OOBIYHOIro MakpooOpasma (KOHJIeHcaIus
IPU CBEPXHU3KUX TEMIIEpaTypax, BapUaHThl XUMUYECKOTO, (POTOXUMUYECKOTO U
paauaMOHHOI0 BOCCTAHOBIIEHUS, JJa3€PHOE UCIIAPEHHE), U KOHJEHCALMOHHBIE Me-
TOJIbI, I METO/IbI MOJYYEHUsI HAHOYACTHUI] U3 OT/AEIbHBIX aTOMOB (BapHaHThI Me-
XaHOXMMHYECKOTO ApoOsieHus, KOHACHCAIUA U3 Ta30BOW (pa3bl, MIa3MOXUMHUYEC-
KM€ METOJIbI U JIp.)

CepeOpo OoJiee aKTUBHBIM M PEAKIIMOHHOCTIOCOOHBIM METasll, YeM 30JI0TO.
JUisi  HEro 3HAUMUTEIBHO CJIOXXKHEE IONYYUTh HAHOYACTHULBI C  Y3KUM
pacmpenieJieHueM IO pa3MepaM, YCTOMYMBBIX JIUTEIbHOE Bpems. Pemuth 31u
npo0IeMbl MOKHO IPABUIIBHON pa3pabOTKON CHUHTE3a U MOJ00POM MOAXOASIIETO
crabunuzatropa. lMcrnonb3oBaHue HaHo4yacTHI cepedpa B  MEIUIIMHCKON
npakTUKe TpeOdyeT MPUMEHEHHS METOJOB CHUHTE3a <«3EJIEHON» XHMUH,
UCKIIIOYAIOIINX pPEareHThl, BpPEIHbIE JUId OKpyXkarleil cpensl. Kpome Toro,
JaCTHUIbI, MPUMCHACMBIC B MCIAUIMUHC, JTOJI’KHBI OBITH FPI,ZIpO(i)I/I.HI)HBIMI/I, TaK KaK
OHM UCIOJIB3YIOTCS B BOJHOM cpene. [Ipu 3ToM HEOOXOAUMO OTMETUTh, YTO OJTHOU
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N3 OCHOBHBIX prJIHOCTeﬁ IMOJIYUYCHHA HAHOYACTHUIL cepe6pa B BOAHBIX Cpcaax
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ABJIAETCA MaJjlasi KOHIIEHTpaLus 00pa3ylouxcs Hanoyactur — menee 10 "/ .
[luTpaTHblii METOA MOJYYEHHS HAaHOYACTHUIl 30J10Ta, pa3paboTaHHbIHA

TypkeBuueMm, MPUMEHHM M K IOJYYEHUIO HAHOUYACTHML[ cepeOpa. OAHUMH U3

TepBBIX MPUHIMIHATGHYIO BO3MOKHOCTh BOCCTAHOBIEHMS HOHOB Ag¥ muTpaTom
npoaemoHcTpupoBanu Jlu u Maiicens. Ho Tak kak cepeOpo 0Oosiee aKTHBHBIN
MeTaJlJI, Y4eM 30JI0TO, CUHTE3 HAHOYacTHI] cepeldpa MPOUCXOAUT 0O0Jiee CIOKHO
13-3a CIIOCOOHOCTH cepedpa K OBICTPOMY OKHCJISHHUIO U arperaruu. s ycuneHus
YCTOMYUBOCTH KOJUIOUJHBIX PAcTBOPOB cepebpa HAHOYACTUIIBI ~ HEOOXOIUMO
CTaOMIM3UpOBaTh. B  IUTpaTHOM METOJ€ TOJYyYCHUS HAHOYACTHUI[ U
BOCCTAHOBUTEJIEM, M CTAOWJIM3AaTOPOM CIIYXKHUT LUTPAT-UOH, TOJy4aeMbld IMpHU
pPacTBOPEHUM B BOJE TPEX3AMEIIEHHOW HATPUEBOW COJIM JIMMOHHOW KHCJIOTHI.
[Ipy HarpeBaHum pacTBOpa M OKHUCJIEHHM IUTpaT-HOHA 0Opazyercs
alleTOHIUKapOOHOBAS U UTAKOHOBAs KUCIOTHI. ITU KUCIIOTHI aJICOPOUPYIOTCS Ha
MMOBEPXHOCTHU YACTHULl U KOHTPOJIUPYIOT UX POCT:

CH,COOH CH,COOH CH,COOH
HD—Cl—CD OH 1£=C]-I2 =0
CH,COOH COOH C[—IZCDDH
JlumonHas HNrakoHnoBas AneronukapOoHOBas
KHUCJIOTA KHCJI0Ta KHCJIOTa

B Hacrosiiiee Bpems peIyIo>KeHbI IBa MEXaHU3Ma, 00BICHSIOIINE
o0pa3oBaHKE U POCT HAHOYACTHUIL cepedpa:

Ag' . > Ag >Ag IR Ag
7 7 Id .
1 - BOCCTAHOBJIEHHE x KOHAEHCALUA m BOCCTaHOBJIEHHUE n

El
Hd ITOBCPXHOCTH

2' Ag+ - >Agx KOHEHCALA >Agm—>Agn *

BOCCTaAHOBJIEHHE KoaryJjasauus

3mece Agyx — kiactepsl aToMoB cepedpa (<1 uM); AQm — TepBHYHBIC
HAHOYACTHIIBI, CTaOWIM3UpoBaHHBIC IUTparoM (~1 ©HM); AQn — KOHEYHBIC
HaHoYacTullbl; R —BOCCTaHOBUTEID.

W nio mepBomy, U 1O BTOPOMY MEXaHU3MY CHadajia 00pa3yroTcs KIacTephl
aTOMOB cepelpa, KOTOpbIe 3aTeM B3aUMOJCHCTBYIOT CO CTaOMIM3aTOPOM
(muTpaTOoM) W KOHACHCUPYIOTCS, oOpa3zys Oojiee KpymHbie dYacTuibl. Ilo
JOCTIKEHUHU pazMepa ~1 HM KOHIeHCAIUs KJIacTepOB OOJIbIIEe HE TPOUCXOINT, U
MPOIIECChl POCTa HAHOYACTHIL MO MEPBOMY U BTOPOMY MEXaHM3MaM HAYMHAIOT
paznuyarhbCsl.



B nmepBoM cinydae KOHIEHTpalus cTaOwiM3aTtopa  OKa3bIBaeTCs
JOCTaTOYHOM, U TAIBHEUIIINI POCT YACTUL] TPOUCXOAUT 32 CYET BOCCTAHOBIICHU S
MOHOB cepedpa Ha MOBEPXHOCTU HaHouacTull. [Ipu 3TOM yBenuueHue pazmMepoB
YJaCTHI] TTPOUCXOJUT MEIJICHHEE, YTO MPUBOIAUT K OOpPa30BAHUIO YCTONYHBBIX
KOJUTOUHBIX PACTBOPOB HAHOUYACTHUII, B OCHOBHOM c(hepruueckoi (hOpMmbl.

Bo BTOpOM ciydae KOHIIEHTpalus IUTpaTa OKa3bIBAETCs HEJOCTATOUYHOM,
YTOOBI MPEJOTBPATUTh arperanyio KJIacTepoB. JTO MPUBOJUT K OOpa30BaHUIO
HAHOYACTHUIL OOJIBIIOTO JINAMETpA.

AHamM3 JTUTEpaTYpPHBIX JaHHBIX TOKA3bIBae€T, YTO B TOM ClIy4ae, Korja
[UTPAT HATPHUS SBJISETCS W CTaOMIM3aTOPOM, W BOCCTAHOBHTEIEM, MPOIECC
GbOopMHpOBAaHUS HAHOYACTHI] CTAHOBUTCS OCOOCHHO UYBCTBHTEIBHBIM K
YCIIOBHSIM CHUHTE3a. bombllioe BIMSHHE Ha pa3Mepbl HAHOYACTHUI[ OKAa3bIBAET
COOTHOIIIEHHE KOHIEHTpAIMii MOHOB cepedpa M LUTpaTHOHA, a TaKXKe BpeMms
KHUISTYCHUSI pacTBOpa W CKOPOCTh CMEIICHHSI pPeareHToB. «Pa3HECEeHHOCTh» BO
BPEMEHHU TIpollecca HYKJICAlM U POCTa YACTHIL SBISIETCS OCHOBHBIM YCJIOBHEM
dhopMupoBaHUsS MOHOJIUCTIEPCHBIX 305ieil. OJTHOMOMEHTHOE BBEJECHUE pacTBOpa
BOCCTAHOBUTENISI B PEAKIMOHHYIO CpeAy NPHUBOIUT K TaK Ha3bIBAEMOMY
«B3PBIBHOMY» MEXaHM3MYy HYKJI€AIMH, TOTJla KaK MPHU MOPIUOHHOM BBEICHUU
o0a mpoliecca UAyT NapalienbHO.

B wmerone Kepu-Jlu ponp BoccranoButenss AQ+ wurpaer cynbdar
JIBYXBAJIGHTHOTO eje3a, a IUTpaT HaTpusl CTAOWIM3UpPYET OoOpasyrolIuecs
yactuilpl. Peakiusa npoBoaurcs 1npu KOMHATHOM  temmeparype. Ilpwu
ymenbiennu cootnomenns NasCeHsO7/FeSO, B peakimoHHOM CHCTEME MOYKHO
yBeNIMUUTh aAuaMmerp wyactull 10 180 ©Hm. Poct wactunm npoucxomwur,
MPEANOIOKUTEIBHO, TIO0 arperaTHOMy MEXaHW3My, MpUYeM, YeM OOJIbIie
CKOpPOCTh TepEMEITUBAHUS PACTBOPA, TEM MEHBIIIE arperars HAaHOYACTHI] U TEM
00JIBIIIE MOHOAMCIIEPCHOCTH PacTBOpa. 30Jd, ToydeHHbIe MeTooM Kepu-Jlu,
NPEBOCXOST MO CBOMM XapaKTEPUCTHKAM OOBIYHBIE IIUTPATHBIE 307U cepedpa.
HenocraTkoMm MeTo/1a sIBISIETCSl UCIIOJIB30BAHUE B KJIACCUUYECKOM CXeMe CHHTE3a
BBICOKMX KOHIIEHTpAIMii peareHTOB. OJTO TMPHUBOAUT K HEOOXOIAUMOCTHU
MIPOBECHUS psana MOCJIeI0BaTEbHBIX IIUKJIOB OCaXJICHUS
HEHTPU(PYTUPOBAHUEM U PEIUCTICPTUPOBAHUS YACTHUI] METaIA.

Hanowactunpl cepebpa pasmepom 10 10 HM CcHOCOOHBI HE TOJBKO
a71copOMpoOBaThCS Ha KJIETOUYHON MeMOpaHe, HO U MPOHUKATh BHYTPh OaKTEpHUH.

BakTepuimHoe AeficTBrE cepedpa CBA3BIBAIOT ¢ 0Opa3zoBaHneM noHoB Agt mpu
okuciennn metama. Ocoboe 3HaueHue umeer popma HaHouactuil. CuurTaercs,
gyro Tpanb (111) B meka’apax M HMKOCadJpax, W3 KOTOPBIX cocTouT 10 98%
HaHo4acTUIl ¢ pasmepamu 1-10 HM, oO0jazaeT BBICOKOH XUMHYECKOU
aKTUBHOCTBIO, M TIPUCYTCTBHE OTOW TpaHW YCWIMBAET aHTHOAKTEPHUATHHOE
neiictBue HaHodactuil. OcaXJIeHMEe HAHOYACTHI[ cepedpa Ha  MOJIOKKAX
Pa3TUYHON MPUPOILI CO3/IAECT CTPYKTYPHI, MPEACTABIAIONTNE HHTEPEC B KAYECTBE
pabounx cpen ISl «HAHOIIA3MOHUKHW» - HOBOTO HANPABIICHHUS B TEXHOJOTHHU
HAHOCUCTEM, OPUEHTHPOBAHHOIO Ha CO3JaHUE PA3JIMYHBIX  YCTPOMCTB,
paboTarmuX Ha MPUHIIAIIEC TOBEPXHOCTHOTO MJIa3MOHHOTO Pe30HaHCA.
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Hanouactuibl cepebpa HaXoJsAT IIMPOKOE MPUMEHEHUE B MEIULIUHE IS
JICYCHHUS] W JUATHOCTHKU PAa3IMYHBIX 3a00JCBAaHUI: HANPUMEp, IS JICUCHUS
JEpMaTUTOB MH(GEKIIMOHHOTO POUCXOXKIEHHUS pa3padoTaHa Ma3b Ha OCHOBE Ha-
HocepeOpa. HanocepeOpo ucnonb3yeTcs sl mHruoupoBanus BupycoB BUY u
reprieca, Kak aHTUMUKPOOHBIN U aHTHOAKTEpUATTLHBIN KOMIIOHEHT B KOMITO3UIIH-
X, B IMMYHOXUMHUYECKUX METOJIaX UCCIICIOBAHUS U JUIsl U3YUEHUsI OMOoJIoruyec-
kux d¢dekroB. Kommonanoe #HaHocepeOPO BXOAUT B COCTaB JiedeOHO-
KOCMETHUYECKUX CPEJICTB JIJISl 3aIUTHI KOKU OT COTHEYHBIX OKOTOB.

Omnpenenenne 3HaKa 3apsja KOUIOMIAHBIX  YaCTHIl  MeTOIOM

KANMJLIAPU3AIUA

Ha nucrox ¢unbTpoBanbHON Oymaru KamarmT HCCIAEAYEeMbId 301Ib WIH

pactBop Kpacurens. [lociie BcachiBaHMs KAl MOJOKUTENBHO 3apsKEHHBIE 3011

U OCHOBHBIE KpPAaCHUTENHU Jal0T OKpalIeHHOE B I[EHTpPEe W OECLBETHOE IO Kpasm

ISITHO; OTPULATENIBHO 3apsyKEHHBIE 30JIM U KUCJIBIE KPACUTENsl 1al0T paBHOMEPHO

JI0 KpaeB OKpAIICHHOE TSTHO. JTO OOBICHSIETCS TEM, 4YTO OTPHIATEIHHO

3apsHKEHHBIE KamWLIAPbl QUIBTPOBAIHHOM OyMaru NpUTITUBAIOT MOJIOKUTEIbLHbBIC

YaCTHUIIbI U OTTAIIKUBAIOT OTPUIIATEIbHBIE.

Xoxa paboThI:

1. BsBecurb 20 mr AgNO3 u pactBOopuTh HaBecky B 100 mu

JTUCTUJUTUPOBAHHOM BO/IBI.

B3securs 300 mr FeSO4-7H,0 u pactBopuTh HaBecky B S0 MJ1 BOJIBI.

3. B crakane na 50 M (100 mi1) cmMemaTh mpyu UHTEHCUBHOM TIEPEMEIIMBAaHUT
10 mn pactBopa nmrtpara HaTpus (1%-Hb1it pactBop) u 10 M pactBopa
FeSO, 7H,0.

4. TIpurotoBIeHHYIO CMeCh OBICTPO 100aBUTH K pacTBOpY AgNQO3, ipu

WHTEHCUBHOM TEPEMEIIUBAHUU C TIOMOIIBIO CTEKIISTHHOM MaJIOYKH.

OTMeTUTh U3MEHEHHUE 1IBETA PACTBOPA.

Paz6aButh nonyuenusiit pactsop B 100 pas.

7. TIpocBeTUTH MONYYEHHBIA PACTBOP Ja3€PHBIM JyUYOM: NPU HAJTUYUU B
pacTBOpE HAHOYACTHI] HAOTIOJAETCSl «KOHYC THUHIAMIS.

8. K 5 mu pacTBOpa nosydyeHHbIX HAHOYACTHIL cepedpa 100aBUTh MO KaIlIsAM 5
w1 ykcycHol kucnotrsl CH3COOH. HabnrogaTs mocrenennoe
oOecliBeUrBaHUE pacTBOpa B Ciiydyae J00aBICHUSI YKCYCHOM KUCIIOTHI.

9. Ompenenuth 3HAK 3apsiia KOJUIOUIHBIX YaCTHUI] METOJIOM KalMJUIIPUA3AITUN

10.0dopmuTts otuer o mabopaTopHOit padoTe.

KoHTpoJibHbIE BONIPOCHI:

1. Kakue ¢pusndeckue 1 XUMHIECKHUE SIBJICHUS MOTYT MPOUCXOIUTH C

MOJIEKYJIaMHU BEILECTB, aJICOPOMPOBAHHBIX HA MOBEPXHOCTH HAHOYACTHI]

cepeOpa o AeCTBUEM MTOBEPXHOCTHOIO TUNIA3MOHHOT'O pe30HaHca?

2.Yem 0OBsICHSICTCS TIOBBIIICHHAS OAKTEPUIIMIHAS AKTUBHOCTh HAHOYACTHI]

cepedbpa?

3.ITo xakoMy MeXxaHU3MY TIPOUCXOIUT BOCCTAHOBJICHNE HAHOUYACTHI] cepedpa C

MOMOIIBIO IIUTPAT-aHUOHA?

N
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4.Kakoii mporiecc MPUBOJIUT K POCTY HAHOYACTHIL cepedpa Mpyu BOCCTAaHOBJICHUU
MOHOB cepedpa TeTparuapuao00paTomM HaTpus?

5.Kakue criocoObl moyueHus HaHOYacTHIl cepedpa Brl elie 3Haere?

6.Kak onpenenuTs 3HaK 3apsaa KOJUIOMIHBIX YACTHUI] METOAOM
KanuuIsipyu3aum ?

JIABOPATOPHAS PABOTA Ne 2

MNOJYUYEHHUE T'NJIPO30JENA BEPJIMHCKOM JIA3YPHU PA3HBIX

3HAKOB 3APAJJA KOJUIONJIHBIX YACTUL

Leab padoTbI: OCBOWTH METOJ TMOJIYYEHHUS HAHOYACTHI] OEPIMHCKOM
Ja3ypy, CHHTE3UPOBATH PACTBOPHI HAHOUYACTHUIl OEpIMHCKON Ja3ypu pa3HbIX
3HAKOB 3apsa KOJUIOUIHBIX YaCTHII.

Oo6opynoBanue u peaktuBbl: 0,01% pactBop rekcanuaHodeppara Kajius
(kenras kpoBsiHass coib, KFe[Fe(CN)¢]),2 % pactBop xmopuma xemnesa (IID),
MUINETKHU, MEPHbIE CTaKaHbl, KOJI0A.

TeopeTnveckoe BBeIeHNE

Tounass para mnonyudeHus OepiMHCKOM Ja3ypu HeusBecTHa. (CoriacHo
HauOoyiee pacrmpoCTpaHEHHOM BepcuU, OHa Oblla TMOJydyeHa B Hauale
BOCEMHA/ILIATOTO BEKa (HEKOTOpbIE MCTOYHUKHM Ha3bIBalOT Aaty - 1704 ron) B
bepnune kpacunbimukom J(uzdaxom (Diesbach). MTHTEHCUBHBIN SpKO-CUHUI LBET
COEJIMHEHHS U MECTO MOJYYEHHUS 1alli HA4aJI0 HA3BAHMUIO.

CrtpykTypa OepiuHCKOW Ja3ypu Oblaa BIiepBble mHpejioxkeHa Kerrunom u
MaiisicoM Ha OCHOBE PEHTIE€HOCTPYKTYPHBIX HCCIEIOBAHUNA. ABTOpPBI BBEIH
pasnuyue MeXIy TaKk Ha3blBAEMOW «PAacTBOPUMON» U  «HEPACTBOPUMOMN)
OepIIMHCKOM J1a3yphIo.

JleraribHOE HM3y4YEHUE CTPYKTYp TeKcalmaHopeppaToB THKEIBIX METAIOB
ObuT0 TpoBeneHO B pabore Baiizepa. Atombr keneza (II) u sxemeza (III)
YepenylTcss B y3JIaX TPaHEHEHTPUPOBAHHOW KyOMUECKON pEIIeTKH TaKuM
oOpaszom, uro uonbl Fe(Ill) okTasapuyecku OKpy»KEHbl aTOMaMH a30Ta, a HOHBI
Fe(Il) aromamm yriepoma COOTBETCTBEHHO. JIBe TpeTH TMOJOCTEH 3amoIHEHBI
aromamu Fe(IIl). Illenounbie MeTanabl Npu BHEAPEHUHU 3aMEIIAIOT aTOMBI JKelle3a
B moJiocTsix (puc. 1).
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Puc.1 DnemenTapnas siuerika 0€3BOAHON OEPIMHCKON Ja3ypH

Metoa mpUTOTOBIICHUST AEpPXKAJICA B CEKpETe A0 MOMEHTa MyOIHMKaIfu

criocoba Mpou3BOICTBA aHIIMYaHUHOM BynBopaom B 1724 T.



bepnuHCcKylo 5a3ypp  MOXHO TOJIYy4YWTb, J00aBisii K  pacTBOpam
rekcananogeppara (I1) kamust («ok€nTOM KPOBSHOM CONMY) CONMHM TPEXBAIICHTHOTO
xeinesa. [Ipy 7ToM B 3aBUCHUMOCTH OT YCJIOBHM MPOBENECHMUSI, PEAKIUs MOXKET UIATH
110 YPaBHEHUIO:

4FeC|3 + 3K4[F9(CN)6] = Fe4[Fe(CN)6]3l+12KC1

3onp ycTroiuuB K HarpeBaHuto no0 180 °C. O6nagaer CTOMKOCTBIO K
KHCIIOTaM, HO JIEFKO pasJjlaraercsl Jake caMbIMHU cla0bIMM IIenoyaMu. TémHas
Ja3ypb KECTKAsA, TPYJHO CMAYMBACTCA U JUCIEPIUPYETCs, B HAKPACKaX JIECCUPYET
W, BCIUIbIBasg, JAa€T  3€pPKAIBHOE  OTpPaKEHUE  KENTO-KPACHBIX  JIydeu
(«Opon3upyet»). VIHTEepeCHbBIM CBOMCTBOM HEPACTBOPUMON (POPMBI OEPIHMHCKOMN
Ja3ypu SIBJIETCS TO, YTO OHA, Oyay4H MOJYIPOBOJAHUKOM, MPHU OYEHb CHUILHOM
oxnaxnennn (Hmwke 5,5 K) cranoBurcs (eppoMarHeTUKOM — YHUKAJIBHOE
CBOMCTBO Cpeii KOOPMHALIMOHHBIX COETMHEHUI METaJIIOB.

bepnuHckas na3ypb HaXOAUT IIUPOKOE MPUMEHEHHE B Kau€CTBE MUTMEHTA
JUISL U3TOTOBJIEHHSI KpacokK U 3maned. Takxke €€ NPUMEHSIOT B MPOU3BOJICTBE
MeYaTHBIX KPAacOK, CHHEW KOMHUPKHU, IMOJAKPAIIUBAHUS OECIBETHBIX IOJIMMEPOB
THUIIA MOJIUITUIICHA.

[IpyuMeHeHne >Kene3HOW Ja3ypu OrPaHUYEHO €€ HEYCTOWYMBOCTBIO TI0
OTHOULIEHUIO K MIeNI0YaM, MOJA ACHCTBUEM KOTOPBIX pa3laraercsi ¢ BBIIEICHUEM
rugpokcuaa xeneza Fe(OH);. OHa He MOXXET MCTO0JIb30BATHCS B KOMITO3UIIMOHHBIX
MaTepHaliax, UMEIOIIUX B CBOEM COCTABE I1I€JIOUYHbIE KOMIIOHEHTHI, U JIJISi OKPACKH
10 W3BECTKOBOM INTyKaTypke. TakKe HCIONB3yeTcsl Kak aHTHAOT (TableTKu
@eppolliH) TpPU  OTPABICHUH COJSIMU TaJUTUST M LE3Us, [JIs  CBS3BIBAHMS
MOCTYMHAIOIIUX B KEITYJOYHO-KUIIEUHBIN TPAKT paJIMOAKTUBHBIX HYKIIHJIOB U TEM
CaMBbIM MPETMSTCTBYET X BcachlBaHUIO. JIJIsl peabuiuTaim 3eMelb, 3arpsa3HEHHBIX
nociie YepHOOBUILCKOM KaTacTpodbl, ObUT CO37aH BETEPUHAPHBIN MpenapaT Ha
OCHOBE MEIMIIMHCKOTO aKTUBHOTO KommoHeHTa deppoumn - budex. [Ipemapar
budex mnpexacrasiser coboit bepnunckyo nasyps (10%), HaHecéHHyrO Ha
OpraHUYeCKMd HOCUTENb - TrpaHyibl Hemwnoao3bl (90 %). Hcnonb3oBanue
HOCHTEJISI YIPOINAET JO3UPOBKY B OBITOBBIX YCIOBHUSIX. B cMecu ¢ MaciussHUCThIMU
MaTepHallaMyd UCTIOIb3YETCs Il KOHTPOJIS IJIOTHOCTHU MPUJIETaHUs TOBEPXHOCTEH
U KauecTBa ux o0paboTku. [Ijist 3TOro moBEpXHOCTH HATUPAIOT YKA3aHHOW CMECHIO,
3areM coenuHstoT. OcTaTku HecTEpIIeiicss CUHEeW cMecH YKa3bIBalOT Oolee
rIyookue Mecta. TakKe HCIONb3yeTcsl KakK KOMIUIEKCOOOPa3yIOIIUil areHr,
HaIpuMep, Uil OJy4EHUs IPYCCUIO0B.

Xoa paéoTbl

1. K m30mtky (2-3) mut 2% pactBopa FeCl; mpubasmstor 3-5 xamens 0,01%
pactBopa K4[Fe(CN)s]. 30116 (A) okpalimBaeTcs B 3¢JICHBIH I[BET.

2. K mowitky 0,01% pactBopa Ky[Fe(CN)s] (2-3 mu) npubamisiioT npu
sHepruyHoM B30anTeiBanuu 1 kammo 2% pactBopa FeCls. Tlomyuaercsa 30mb (b),
OKpAILICHHBbIN B CUHUH LIBET.

3. Hammmmmre peakmuto oomena mexay KyFe(CN)g u FeCls.

4. HanuinuTe cTpoeHue CTPYKTYPHOM €AMHUIIBI JUCTIEPCHON (ha3bl THAPO30IIS
(coctaBuTh (hOPMYITy MHUIIEIIBI), €CITH MPH MPOBEICHUN PEAKIIMH B M30BITKE OBLI
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B3sAT anektponutr FeCl;. Kakoi 3Hak 3apsjga WMEIOT KOJUIOWJIHBIC YaCTHUIIBI
TUAPO30JIs B 3TOM cliydae?

5. Onpexnenure 3HAK 3apsa KOJUIOUIHBIX YacTHUIl 30015 (A) MeTo oM
KanWUIIpU3aIuu.

6. Hanmmmure cTpoeHne CTPYKTYpHON €IMHUIIBI AUCTIEPCHON (a3bl THAPO30IIs
(coctaBuTh (hOPMYITy MHUIEILIBI), €CIIH MPHU MPOBEICHUN PEAKIIMK B M30BITKE OBLI
B3sT AekTpout K4Fe(CN)g. Kakoli 3Hak 3apsiga MMEIOT KOJUIOHMJIHBIC YacTHIIBI
TUAPO30J1s B 3TOM cly4dae?

7. OnpenenuTe 3HaK 3apsiaa KOUIOUIHBIX YacTull 3015 (b) MeTomom
KaNWUIIpU3aLUU.

8. YOeaurecb B TOM, UTO NOJy4eH HE MCTUHHBIN, a KOJUIOWIHBIM pacTBOp,
MIOCBETUB B HET0 Jla3epHOM yka3koil. Kommouaasie pacTBOpsI MPOSBIISIIOT A (eKT
Tunpansg, 3aKIOYarONIMICS B TOSBICHUM CBETALICHCS JOPOXKKHU Onarojmaps
pacCessHUIO CBETa HA KOJUIOUIHBIX YaCTHUIIAX.

9. OdbopmuTe oTuer 10 J1abopaTopHOM padoTe.

KoHTpoJibHBbIE BONIPOCHI:
1. OT™MeThTE BHEUTHUI BUI U OKPACKH 30JICH.
2. Kakum MeTo0M MOTy4YeHbl KOJIJIOMTHBIE PACTBOPHI (30711)?
3. Hanmmmre dhopmysibl MULIETUT C YKa3aHUEM YacTei.
4. TlouemMy M3 OJJHUX M TEX JKE BEIIECTB TMOJIYUYCHBI JIBA PA3HBIX 30JI1 OCPIIMHCKOM
nazypu?

JIABOPATOPHAS PABOTA Ne 3
CHUHTE3 HAHOYACTUILl OKCUJIA ME/IU TIYTEM
BOCCTAHOBJIEHUS I'TIOKO30M1

Ilear pabGoThl: OCBOUTH METOJ BOCCTAHOBJICHHUS TJIOKO30M, CHHTE3
HAHOYACTHI] OKCHJIa MEJIH.

O0GopynoBanne M PpeaKTHBBI: BECbl, JJEKTpUYECKas IUIUTKA, MEPHBIE
HWIUHIPBI, CTaKaHbl OOBIYHBIE W TEPMOCTOMKHE, CTEKJISIHHBIE TaJOYKH JIs
nepeMelIMBaHus, JIUCTWIIMpPOBaHHAas Boda, rpanyiasl NaOH, mnopomiok
CuSOy - 5H,0, rimroko3a.

TeopeTnueckue cBeAeHUs

Menp (Cu) — TsDKeNbIi PO30BO-KPACHBIM MeETalll, MSTKHA M KOBKHH,
maButTca npu temneparype 1083°C, odeHb XOpOIIO MPOBOAUT AJIEKTPUUECKHUM
TOK W TEIUIOTY: BJEKTpUUecKas MPOBOAUMOCTh, Meau B 1,7 pasza Bbellle, yeM
QTIOMHHUS, B 6 pa3 BBHINIE JKelle3a M JIUIIL HEMHOI'O YCTYMHaeT 3JIeKTPUYECKON
IPOBOJIMMOCTH cepedpa.

Oxcun meau (I) umeer popmyny: Cu,O. B HEKOTOPBIX UCTOYHUKAX AAaHHOE
COCIMHEHNE MOTYT Ha3bIBaTb TEMUOKCHUJIOM MEAH, OKCUJIOM JUMEIU WUIIU 3aKUCHIO
Menu. Oxcun meau (I) sBAsSeTCSs KPUCTAUIMYECKUM BEIIECTBOM, HMEKOIUM
KOPUYHEBO-KPACHBIM I[BET. DTOT OKCHJ HE PacTBOPSETCS B BOJE M ITHUIOBOM
ciupte. MoXeT IIaBUThCA, HE pasjarasch, NpuU TeMmIepaTrype 4YyTb OoOJblie
1240°C. JlaHHO€ BEIIECTBO HE B3aUMOJICMCTBYET C BOJOH, HO MOXET
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MEepPEeBOUTLCS B  PacTBOp, €CIM Yy4YaCTHUKAMH peaKIMd C HUM OyayT
KOHILICHTPUPOBAHHBIE XJIOPOBOJIOPOJIHASL KHCJIOTA, IIEI0Yb, Aa30THAsl KHCIIOTA,
rUApaT aMMHUaKa, COJIM aMMOHHUS, CepHasi KUCIIOTA.

Cu,0O - yMEepeHHO TOKCHYHOE BEIIECTBO: BHI3BIBACT Pa3IpaKCHUE TJas,
MOJKET BBI3BIBATH PA3/IPAKCHUE KOKH U JIbIXaTEIbHBIX MyTEH.

Oxcua menu (1) mpuMeHsieTcss Kak HUTMEHT IS OKpalllMBaHUs CTEKJIa,
KepaMHKH, I1a3ypeil; Kak KOMIOHEHT KPacoK, 3allUIIAIONIMX MOJBOJHYIO YacTh
CyJlHa OT 0OpacTaHus; B KaueCcTBE (QyHTUIUIA.

O6nagaeT  MOTYNPOBOJHUKOBBIMU  CBOMCTBAMH,  HUCIOJB3YeTCS B
MEHO3aKHUCHBIX BEHTUJISIX.

['mroko3a - opraHudeckoe KHUCIOPOJCOAepKallee COSAUHEHUE C IIECThIO
atomaMu yriepona. Tak ke e€ Ha3bpIBalOT BHHOTPAAHBIM CaXxapoM, JEKCTPO30i
WIM TEeKCO30i. DTO YHUBEpPCAIbHBIM HCTOYHUK HHEPTUU CPEAU BCEX JKUBBIX
opranu3MoB 1iaHeTsl. @opmymna BemectBa — CgH1,0g.

['moko3a — 9TO KpHUCTAIMYECKOE OECIBETHOE BEIIECTBO, HE HMEIOIIEE
3amaxa, HO oOJiajaroniee ciiajgkuM BKkycoM. OHako caxaposa (MIpUBBIYHBIN caxap)
B JIBa pa3a cjalle riIoKO3bI.

BemectBo XO0pomio pacTBOPUMO HE TOJBKO B BOAE, HO U JPYrux
pacTBOPUTENSAX — aMMHUAYHOM pacTBoOpe Tuapokcuaa Menu (peaktus llBeitnepa),
CEpHOM KHUCIIOTE, XJIOPHUIE IIMHKA.

['mroko3a sBIsIETCS MHOTOAaTOMHBIM CIUPTOM W TIO3TOMY JaeT CHUHEe
OKpamvBaHue mpu peakiuu ¢ ruapokcugom menu (II) 6e3 HarpeBanms. B
MOJIEKYJI€ TJIFOKO3bl €CTh allbJIeruHasl Tpylmna, MO3TOMY MpPH HarpeBaHUU C
ruapokcuaom meau (II) obpasyercs oxcun menu (I), oxparieHHbI B KpacHBIN
LBET:

CHO COOH
H—t+—OH H——OH
HO——H HO—1—H
H—1—OH + 2Cu(OH); » H——OH + 2CuOH{ + H,0
H—1—OH H—1—OH xenrsiii
CH,0H CH,0H
D-rimoko3a D-rniokoHoBast

KHCII0T2

2CuOH — Cu;Ol. + H,0
KpacHBIH

Oxkcug menu (I) Cu,O MoxHO Moy4uTh BOCCTaHOBIeHHEM cojied meau (11)
B IIEJIOYHOM Cpele TIIFOKO30M MpHU HarpeBaHuu. lIpomecc maer B HECKOIBKO
sranoB. IlepBoHauambHO oOpasyercss ruapokcun wenu (II), 3arem oH
BOCCTaHaBJIMBAETCS IIIOK030M 10 ruapokcuaa meau (I), a 3arem rugpokcua meau
(I) mocrenenno nepexoaut B okcua meau (1) Cu,O:

CuSO, + 2NaOH - Cu(OH), ! + 2Na,SO,
2Cu(OH), + NaOH + C¢H;,0, — 2CuOH !l + CzH;;0,Na + 2H,0
2CuOH - Cu,0 + H,O0.
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Xoa padorhI:

1. BsBecuts 12 r NaOH. B meprnom nunuaape ormeputs 48 vt H,O u Hanmuthb
B CTaKaH, B HEM PaCTBOPUTH HABECKY IIEJIOYH.

2. Otmeputs 110 mn H,O, HanuTh B TEPMOCTOMKHN CTakaH U MOCTAaBUTH Ha
wmTtkKy. [Toka Boma rpeercs, B3Becutsh 19 r CuSQO, -5 H,O u pactBoputs B
TEIUIOMN BOJIE.

3. B mepaom munmuaape ormeputh 3.2 mi H,O u HamuTh B cTakaH. B3Becuthb

4.8 T IrII0KO03bI U PACTBOPUTH B CTAKaHE C BOJIOM.

[TomydeHHBII pacTBOP TIIOKO3BI 100aBUTH B TEIUIBIN pacTBOp ¢ CUSQOy.

B crakan, conepxamuit CuSO4u Ti10K03y, OBICTPO, TIPU TIEPEMEIIHUBAHUT

npwinth pactBop NaOH.

6. Ilomoxnate, ocaxkaenue Cu,O 3akaHUMBaeTCs MPUMEPHO depe3 1 Jac.

7. Odopmuth OTYET MO JAOOpATOPHOU pabdoTe.

o B

3aganus 1JIs 321U THI JJA00PATOPHBIX PadoT
1. Haiinure m onumure crneKTpoGOTOMETPUYECKHE 3aBUCUMOCTH, crieKTpbl MK-
®dypbe, peHTreHOorpaMMbl, HaHodacTull (HaHorieHok) Cu,0.

JIABOPATOPHAS PABOTA Ne4

MNOJYUYEHUE KOHIIEHTPATA MAI'HUTHBIX )KUJKOCTEH

Heab padorbl: cuHTe3 MarHUTHbIX HaHoyactul Fe;O, B BomHOW daze u
cTaOWUIM3aIUsl MOJNIYYEHHBIX HAHOYACTHUI[ C MOMOIIBI0 MOBEPXHOCTHO-aKTHUBHOI'O
BELIECTBA.

OOopynoBanne M peakTHBBI: KOJOBI (C KPYIJblM WM IUIOCKUM JHOM);
XUMHYECKUN CTakaH, (UiIbTpOBalbHAsi OymMara W BOpPOHKA, KOJbIIEBOW MAarHwr,
dapdoposerii crakan Ha 150-200 mn, naaukaropHas Oymaru gupmel «Jlaxemay,
COJIA JABYX- U TPEXBAJIEHTHOTO KeJe3a (XJIOPHbIE WU CEPHOKHUCIbIC). AMMUaYHast
Bosa 25%-HOM KOHLEHTpalMM (HamarTbIpHbll cnupT). OneuHOBas KHUCIOTa B
kauecTtBe [IAB, nuctuiinpoBaHHast BOAa.

Teoperuueckni Mmarepua:

MarnutHas sxkunkocte (MJXX) ¢ ToukM 3peHHs KOJUIOMJHOM XHUMHUH
IpencTaBiseT COOOM YCTOMYMBYHO BBICOKOJIUCIIEPCHYIO T'€TEPOTr€HHYIO CUCTEMY
A1M0(OOHOr0 THUIA C BBICOKOW CTENEHbIO JMOPWIN3ALMUA CTAaOUIM3UPOBAHHBIX
YacTHUI] MarHUTHOI'O Marepuaia B JUCHEPCHOHHOM cpene. OOnanmast cBoiicTBaMu
KHUJIKOTO (peppOMarHeTHKa, OHa MO3BOJISIET MO-HOBOMY PEIIMTh MHOTHE HAy4YHO-
TEXHUYECKUE U MEIUKO-OMOJIOrMYEeCKUE 3a/1auH.

MarsutHsle KUIKOCTU 00JIaJJal0T YHHUKAJIbHBIM COYETAHUEM TEKYYECTH H
CIIOCOOHOCTH OIYTUMO B3aMMOJEWCTBOBAaTh C MarHUTHBIM nosneM. Mx cBoiicTBa
OTPEAEISIOTCA COBOKYIMHOCTBIO XapaKTEPUCTHK BXOIAIIMX B HEE KOMIIOHEHTOB
(TBepAOM MarHUTHOM (pa3bl, TUCHIEPCUOHHON Cpelbl U CTaOMIN3aTOpa), BapbUpys
KOTOPBIMHU MOKHO B JJOBOJIbHO IIUPOKUX Mpeienax U3MEHATh (PU3UKO-XUMUYECKUE
napamerpel MJXX B 3aBUCHMOCTH OT YCIOBUM MX NpUMEHEHHs. B OOJbIIMHCTBE
CBOEM, MarHUTHbBIC XUIAKOCTH MUMEIOT CHIBHO BBIPAKECHHYIO YEPHYIO OKpPACKY B
o0béMe, Onaromaps TMPUCYTCTBUIO B HHUX B KauyeCTBE BBICOKOIAUCIIEPCHOM
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MarHuTHOM (a3bl mMarHetuta. OeppoKUJIKOCTH HA OCHOBE MarHeTuTa 00JaJaroT
PSAZIOM CYIIECTBEHHBIX MPEUMYIIECTB Tepes] PEeppOKUAKOCTSIMU JIPYTUX THUIIOB;
OHM HMEIOT 0OoJiee BBICOKME MArHUTHBIE XapaKTEPUCTUKH, OOJIBIIYIO
YCTOMYMBOCTh MPU JJIUTEIIBHOM XPAaHEHWM W B MArHUTHOM IIOJIE, MOTYT OBITh
MOJTYYEHbl B PA3IMYHBIX CpPelaxX W B MPOMBINIIEHHBIX MacmiTabax. Beibop MK
JTAHHOTO THUMa OOYCIIOBJIEH MX BBICOKOW OJHOPOJHOCTBIO U CTAOMIBLHOCTBHIO B
TEUEHUE JIUTEeNbHOro BpeMeHH. [lomydeHue MarHUTHBIX >KUJIKOCTEH METOJ0M
XUMUYECKON KOHAEHCALIUU

[Iporecc monydeHUs] MarHUTHOW JKUJIKOCTH COCTOMT U3 JIByX OCHOBHBIX
CTaJMi: IONYYeHHUs] MAaTHUTHBIX YaCTHUI[ KOJUIOUIHBIX Pa3MEpPOB U CTAOUIU3AINH
uX B KUJKOM ocHOBE. OCHOBHAsi 0COOCHHOCTH ATOTO MPOIECCa COCTOUT B TOM, YTO
0o0e cTaauu COBMEIIEHBI BO BPEMEHU: YTOOBI MPEAOTBPATUTH CIUTMAHWUE YaCTHI]
NOJl JIEWCTBUEM CHJI TPUTSHKEHUS, O00pa3oBaHUE aJICOPOLMOHHBIX CJIOEB Ha
MOBEPXHOCTH MArHUTHBIX YaCTHI] JOJKHO MPOUCXOJUTHh B MOMEHT TMOSBJICHUS
nocyieHuX. Masble 4acTUIbI MOXKHO MOJY4YUTh, U3MENbyUast 0ojee KPYIHbIC WIH
BBIpaIIMBas U K U3 MOJIEKYJ pacTBOpa.

B ocHOBe MeToAa JEeKUT XUMHUYECKas KOHACHCAIUSI BBICOKOJIUCTIEPCHOTO
MarHeTuTa:

2F€C|3 -6H,0+FeSO, - 7TH,0O+8N H4OH—>F€3O4J,+6NH4C|+(N H4)2804+23H20

Hcnonp30oBaHue TUAPOKCUAA AMMOHHUS IO3BOJISIET MPOBOAMTH PEAKLIUIO
coocaxeHus npu tremmeparype 25 — 40 °C.

YHuuBepcanpHas abopaTopHasi TEXHOJIOTUYECKAss CXeMa IO MPOU3BOJICTBY
MAarHUTHBIX )KHJIKOCTEN BKIIOYAET CIAEAYIOLIME OCHOBHBIE ATAIIbI:

1. IlomydyeHme BBICOKOOUCIIEPCHOTO MArHETUTa METOAOM XHWMHUYECKOU
KOHJICHCAIIH, €r0 OCaXJAEHNUE U OTMBIBKA OT COITYTCTBYIOIIUX HNPOIYKTOB.

2. Ilentuzanusa («oTOMBKA BOIbI») myTem poOamieHuss [IAB ¢ manbim
KOJIMYECTBOM JUCIIEPCUOHHOW Cpelbl € TMOJIYYEHHEM MacThl (KOHIIEHTpaTa
MarHUTHOU KUJKOCTH).

3. O0e3BOXMBaHUE KOHIICHTpAaTa MarHUTHOM >KUJAKOCTH MyTEM MPOMBIBKU
€€ 3TUJIOBBIM CIIUPTOM.

4. JucrieprupoBaHu€ NacThl B JUCIIEPCMOHHOM CpElNe C MOIYy4YEHUEM
TEXHUYECKOU MAarHUTHOM KUIKOCTH.

5. MaraurtHas cenapauus U UeHTpu(yrupoBaHue.

6. UM3mepenne (PU3MKO-XMMUYECKUX CBONCTB MArHUTHBIX SKHIKOCTEH
(TUIOTHOCTH, HAMAarHWYE€HHOCTh, BI3KOCTD U T. J1.)

MarHuTHbI€ XKHJIKOCTH MOTYT MOJIBEPraThCsi BO3JECHCTBUIO IIEHTPOOESKHBIX
YU MarHuTHBIX CWJI, MPEBBIINIAIONMX rpaBUTallMOHHBIE cuibl B 103...104 pa3. B
pe3ynbTaTe 3TOr0 BO3ACUCTBUS MArHUTHBIEC >KUJIKOCTH OBICTPO pacciiauBarOTCA.
[TosToMy HEOOXOAUMBIM H BaXHEWUIIMM HSTAllOM W3TOTOBJIEHUS MAarHUTHBIX
KUJKOCTEH SIBISETCS YAAJICHUE KOJUIOMIHO-HECTAOWIbHOU (PpaKIUu JUCTIEPCHON
¢da3bl U3 TEXHUYECKUX MArHUTHBIX )KUJKocTel. LleHTpudyrupoBanue npuBoauT K
Pa3pyIICHUIO MEXYACTHUHBIX CBSI3CH, yaaissi KpyIHBIE arperatsl, 00pa3oBaHHbBIC
B IIPOILIECCE M3TOTOBJIEHUS MCXOAHOIO MAarHUTHOro Kojuiownaa. IIpu MarHuTHOU
cemapamnuy KPYITHBIE arperatbl MPUTATHBAIOT K ce0e Oojiee MEIKHWe YacTHUIlhI 3a
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cyer MarHuTHoro B3aumoneuctBus. ChopMHpOBaHHBIE TaKUM  00pa3oM
KPYIIHOMAacCIITa0HbIE CTPYKTYpbI, OCE€lasi B TIPAAUEHTHOM MAarHUTHOM IIOJE,
o0Opa3yroT mactooOpa3Hblii ocafok. OTiaumumeM ocagka OT KoHueHtpata MK,
NOJyYEHHOI'O0 Ha CTaAuM MEeNTU3aluu, SBISETCA OTCYTCTBHE Yy IIEPBOTO
OCTaTOYHOW HAMAarHUYEHHOCTH, YTO CBHUJETEILCTBYET 00 aHTH(EPPOMArHUTHOM
yIaKOBKE YaCTHUI BOKPYT arperara.

Xoa paéoThi:

1. PactBoputrs B 500 ™MiI QUCTHIUIMPOBAHHON BOJBI (MOXHO MpHU CllaboM
NOJIOTPEBE U HECWJILHOM MOMEIIMBAaHUK) 24 TpaMMa TPEXBaJEHTHOM COJU Kele3a
(XJIOpHOTO WM CEpPHOKHCIIOro) M 12 rpaMMOB ABYXBaJE€HTHOW COJU JKeje3a
(XJIOPUCTOTO WIIA CEPHOKHUCIIOTO).

2. [lony4eHHplii pacTBOp OTHUIBTPYWUTH Ha BOPOHKE B APYTYIO KOJOy depes
buIbTpOBaIBHYIO OyMary Jjisi OT/IEJICHUSI MEXaHUYECKUX MPUMECEH.

3.B niepByto kon0y, mpenBapuTEIHLHO MTPOMBIB €€ BOJIOH, 3aJTUTh (OCTOPOXKHO!)
okoso 100-150 My aMmMmuauHoO# BoAbl (paboTy Jydilie MPOBOIUTH IO TATOW WIIH
Ha OTKPBITOM BO3JyX€).

BHUMAHMUE! PactBop amMMuaka sIBISIeTCSl €KUM, M30eraiire momnajaaHus Ha
KOXY!

4.04eHb  OCTOPOXHO, TOHKOW CTpy€d BIUTh W3 BTOPOMl  KOJIOBI
OT(QUIBTPOBAHHBIM PACTBOP B TMEPBYIO, COJEPXKAIIYI0 aMMHUAYHYIO0 BOAY, H
UHTEHCUBHO B30anTath e€. KopuuHeBaTO-OpaH)KEBbIH pPACTBOP MIHOBEHHO
IOPEBPATUTCS B CYCHEH3UIO YEPHOro 1BeTa. [[oIuTh HEMHOIO JTUCTUIIMPOBAHHOM
BOJIbI U TIOCTaBUTh KOJIOY C 0Opa30BaBIIEHCS CMEChIO HA MOCTOSHHBIM MAarHuT Ha
noJjyaca.

5.ITocne Toro, kak 00pa30BaBIINECS YACTHUIIBI MArHETUTA B BUAE «IOXKIA» MO
JEICTBUEM CHJI MAarHMTHOTO TOJs BBINAAYT HA JHO KOJIOBI, OCTOPOXHO CIHUTH
OKOJIO JIBYX TpEeTel pacTBOpa B KaHAJIW3alLMIO, YAEPKUBAs OCaZOK MAarHUTOM, W
CHOBA 3aJIeliTe B KOJOY MUCTUUIMPOBAHHYIO BOAY. XOpPOIIEHBKO €€ B3001TaTh U
OISITh MOCTaBbTE€ HAa MarHur. Onepanuio MOBTOPUTH 1O TexX mop, nmoka pH
pacTBopa He NOCTUTHET 7.5—8.5 (HexHO-3e/EHasi OKpacka WHAUKATOPHOU Oymaru
bupmbl «JlaxeMa» pu cCMavyMBaHUK €€ MPOMBIBHBIM PACTBOPOM ).

6. Ilocine Toro, kak MociaeAHUN MPOMBIBHOW pAacTBOp HAa JABE TPETH CIIHT,
3aryméHHyIo CyCleH3U0 OTQUIbTPOBATh Yepe3 OyMakHbIA (QUIBTP HA BOPOHKE U
IOJIYYEHHBIM OCaJOK YEPHOrO LBETa CMEMATh C 8 MJI OJEMHOBOW KHCJIOTBHI.
7.Cmech momectuth B ¢apdopoBbiii cTakaHdyuk W mporperh a0 80°C Ha
ANEKTPUUECKOM MIIUTKE, XOPOILIO NEepEeMEIINBasi, B TEUEHHE Yaca.

8.IlonmyyeHHYI0 «HaTOKy» 4YEPHOr0 I1BETAa OXJAIUTh JO0 KOMHATHOM
temneparypsl. Jomurs 50-60 M AUCTWIIIMPOBAHHOW BOJABI W  THIATEIBHO
pa3MelaTh MOIYYUBIIYIOCS KOJUTIOMAHYIO CUCTEMY.

9.Pa3BenéHHy0 BOJON «IaTOKY» MOABEPTrHYTh LEHTPUDYTUPOBAHUIO TPHU
4000 o6/MuH B TeueHHe OAHOro 4yaca. llepenuTh NONYYEHHYIO MArHUTHYIO
KUJKOCTh B XUMHUYECKHHA CTaKaH M IOJAHECTH CHApyXM MarHuT. JKuakocTts
notsHercs 3a HUM. [locne Toro, kak Bel yOepére MarHuT, Ha CTEKJIE OCTAHETCS
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cien oT KuAKOCTH. OH J0/DKEH UMETh KOPUYHEBATO-OPAHKCBYIO OKpPACKy M HE
COJIepKaTh TIOCTOPOHHKX YACTHII.

10.XpaHuTh BOJTHYIO MarHUTHYIO KHUIKOCTh KeIaTeabHO B
CBETOHETIPOHUIIAEMOH Tape B MPOXJIATHOM MECTE.

11.0dopmuts otder mo gaboparopHoii padboTe.

KoHTpoJibHBIE BONIPOCHI:
1. Kakue coeauHeHHs MU B KAKOM COOTHOLUEHHMHM HCHOJB3YIOTCA ISl CHUHTE3a
MAarHUTHBIX HAHOYACTHI] B BOJHOM cpepe?
2. Kak MOXXHO yBEIUYUTh YCTOMYMBOCTh MAarHUTHOW KUAKOCTU K CEAUMEHTALINU ?
3. Tlpu cuHTE3e B KaKuX YCIOBUAX 00pa3yroTcsi 0ojiee MEJIKUE MAarHUTHBIE
HAHOYaCTHUIIbI?

JIABOPATOPHAS PABOTA Ne 5
MOJYYEHME T'EJII KPEMHUEBOM KUCJOTBI
Ieab paGoThI: MONIYYUTH THAPOTETh KPEMHUEBON KUCIOTHI U3 30715
KPEMHHUEBOW KUCIIOTHI PA3HBIMU METOJIaMH.
OGopynoBaHue U peakTHUBBI: pacTBop ykcycHo kuciaorel CH3;COOH;
pacTtBop criukarta Hatpus Na,SiO3, MepHbIe KOJIOBI, CTAaKaHBI.
Teoperuyeckue cBeeHUs

JlocTaTOYHO YacTO 30JIM MOJYYarOT METOJIOM XMMUYECKUX PeaKIuid. 30J1b

KPEMHHUEBOW KHUCIIOTHI MTOJIYYaeTCs B PE3yJIbTaTe PEaKiy JBOHHOTO OOMEHa:
Na,SiO3; + CH3COOH = H,Si0; + 2CH;COONa
HgSiOg <—>H+ + HSlOg-

bnarogapss TomMy, YTO YaCTHUIIBI 30JIEd HMMEIOT AJICKTPUUYECKUE 3apsiibl
OJTHOTO 3HaKa, OHW HE COCIUHSIOTCS B 00JIee KPYITHbIC YaCTHIIB M HE BHITIAJAIOT B
0CaJIOK.

Paznuuatror mmodwnbHbie W nrodoOHbIe 30mM. B IHMOGUIBHBIX 30J19X
YacTHUIbl JUCHEPCHOU (ha3bl OKPY>KEHbI COJIbBaTHOW 00onoukoi. To ecTh mmeer
MECTO B3aUMOJEHCTBHE MEXIy MUCTIEPCHOW (a3oi M JTUCIICPCHOHHOW CpEeIoi.
YacTuiel 110OOHBIX 30J1€H JHUIIEHBI COJIBLBATHOM 000JI0YKU. 301 KPEMHHUEBOU
KHUCIIOTHl OTHOCUTCSA K JINO(MUITBHBIM 30JISIM.

[Ipu ornpeneneHHbIX YCIOBUIX KOAryJAUs TUOPUIBHBIX 30J1€H MPUBOIUT
K 00pa3oBaHMIO CTYACHUCTOM MacChl, Ha3bIBaeMOW reneM. B aTom ciydae Bcs
Macca KOJUIOMHBIX YacTHII, CBSI3bIBAsI PACTBOPUTEIND, MEPEXOUT B MOTYKUIKOE-
NoJIyTBEpJl0€ cocTosiHuE. ['eNib yaepKuBaeT 00JIbII10e KOTUYECTBO JUCTIEPCUOHHON
CpeIlbl, HO BCAEACTBUE STUYCHCTON CTPYKTYPHI MPOSIBISET CBOMCTBA TBEPAOTO TEa.

HarpeBanue Hapymaer ycTOMYHMBOCTH 30j€H. DTO MOXKHO OOBICHHUTH
CIeAyIMMM 00pa3oM: C TOBBIINICHUEM TEMIIEPATYpPhl YMEHBIIAETCS aacopOIus
MOHOB KOJUIOMIHBIMHM YacTHI[AMH, YTO BENET K YMEHbIIEHUIO ux 3apsga. Kpome
TOTO, pa3pyIlIaeTcsi CoJibBaTHAst 000104YKa y TUOMUIBHBIX 30J1€H.

Xox padoThI:
1. [Tony4uTh 30716 KPEMHEBOUM KUCIOTHI
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B npobupky HanuTh 1 M1 KOHUIEHTpUPOBaHHOM ykcycHoM kuciotel CH;COOH
u npubaButh 4 kamim pactBopa Na,SiOs;. CopaepkaHue HTPOOUPKH XOPOIIO
nepeMeIarh.

Habmronaiite obpa3oBanue 30 KpeMHeBOM KuciioTel. Hamummure gopmyny
MUIIEIUTBI TTOTYY€HHOTO 30J151.

2. Ilonyuenue rugporeiisi KpeMHUEBOM KUCIOThI

B mipobupky HamuTh 5 Mut pactBopa cuimnkara HaTpusi Na,SiOg, 106aBuTh 2 M
pactBopa ykcycHo# kuciorsl CH3;COOH.

Habmronate  BbIAENeHME  Telsl  KPEMHHEBOM  KUCIOTBL.  OOBSCHUTH
MIPOUCXOIAIIEE SBIICHUE.

3. [Nomy4enue reias KPEMHUEBOW KUCIOTBI U3 30JIS

B npoOupky HamuTh 5 kamnenb KOHLEHTPUPOBAHHOM YKCYCHOM KHCIIOTHI
CH3;COOH, no6aButs 2 kariu Na,SiO3. IToaydeHHBbIH 30/1b KPEMHHEBON KHCIOTHI
HarpeTh CIa0bIM IJIaMEHEM JI0 TTepeXoia B Telb.

HaGntonate  BbIZeneHWe  Tensi  KPEeMHUEBOM  KUCIOTHL.  OOBSICHHUTH
IIPOUCXOIAIIEE SBJICHHUE.

4. OpopMUTH OTUET TI0 JTAOOPATOPHOI padoTe.

KoHTpoJbHBIE BONIPOCHI:
1.YTo Takoe 305167
2.4Yt1o Takoe reinb?
3.Kakumu criocodamu 3016 MOKHO IEPEBECTU B refb?
4.Kakoe 3Hau€HHE UMEET HarpeBaHUe 30117 Y BEJIMUCHHE KOHIIEHTPALUK CUIIMKATa
HaTpus?
5. 17151 KaKuX KOJUIOMIOB KOATYJISIITUS IPUBOJIUT K 0Opa30BaHUIO Teleii?

JIABOPATOPHAS PABOTA Ne 6
KCTPAKIUA KPUCTAJUIMYECKOI'O MOJIA U3
CIIMPTOBOT'O PACTBOPA HOJIA

Henas padoThl: CUHTE3MPOBATH YACTUIBI 10/1a W3 CIMPTOBOW HACTOMKHU,
NOJYYUTh KPUCTAILIIBI HO/1a METOAOM CYOIMMAIIIH.

O0GopynoBanne M peaKTHBBI: CIOUPTOBOM pacTBOp KHoAa, NEPEKUCh
BOJIOPOJIa, YKCYC, caiderkd, (QuibTpoBajbHasi Oymara, MepHbIE€ CTaKaHYMKH,
JUCTUJUIMPOBAaHHAs BOJA, CIIMPTOBAsI TOPEIIKA.

Teopernveckue cBeeHUsI

Kpucramnuueckuii ox 06s11 oTKpeIT Gpaniry3oMm b.Kyprya B 1811 rony. On
OOHApYXWJ, YTO HAa CTEHKAX MEAHBIX KOTJOB, HCIOJIB3YEMbBIX JJIsl MOIYyYECHUS

COJIBI u3 MOPCKUX BOZOPOCIIEH, OTKJIAIBIBACTCS HEU3BECTHOE
BEIIECTBO. 3aHABUIMCH UM BIUIOTHYIO, KypTya BbILAEINIT YEPHBIN MOPOLIOK, KOTOP
BIiA IpY HarpEeBaHUU MPEBPAIIAETCS B «I1apbl BEIUKOJIETHOTO (PUOJIETOBOIO
L[BETaY.

ITocne TOro, Kak CBCACHHSA O HOBOM BCIICCTBC ObLIN OHY6JII/IKOBaHBI, €ro
HUCCIICAOBAHUAMU 3aHAJINCH OUINIOMHPOBAHHBIC XHMMHKHW, B TOM YHCIIC K.Ieit-
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JIroccak, KOTOpPBIM BBISICHWI, YTO BEIIECTBO AJIEMEHTAPHO M MPEJIOXKWI Ha3BaTh
€ro HOJI0M OT IPEUYECKOr0 CII0BA «(HHATKOBBIN.

Wox — 53-if smemenT MEePUOIMYECKON CUCTEMBbl XUMHUYECKHX D3JIEMEHTOB,
rajoreH ¢ aromHoir maccoit 126,9044. B ornuume OT OCTaJILHBIX TaJOr¢HOB,
€CTEeCTBEHHOE COCTOSIHME Hoaa He Tra3oo00pa3Hoe, a TBepaoe. Ero momekyna
COCTOUT W3 JIBYX aTOMOB, OH HMMEET BBIPAKECHHYIO KPHUCTAUIMUECKYIO PEIICTKY

(puc.1).
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Puc. 1- Kpucraminueckas peuerka ioga

Kpucramibt nona CUHE-CEpBIE, c JIETKAM METAIUTNYECKUM
OsieckoM (proneroBoro orTeHka. [lpm HarpeBaHMM KpUCTAUIMYECKUM HOA
BO3rOHsIETCS (McmapsieTcs 0e3 TUTaBJICHMs) U TPEeBpaIlaeTCs B CHHE-(HUOJIETOBbIC
napel. [lpy HOpManbHOM JaBJEHUWM WOJ HE IUIABUTCS W HE  KUIIUT.

YMeHbIlIeHUE B3aMMHOIO MPUTATMBAHMS aTOMOB MOJa B €ro MOJEKYJe
OPUBOJIUT, K OCJIAOJEHUI0O TMPOYHOCTH KOBAJICHTHOW HEMOJSPHOM CBS3H.
[IponcxoauT CHMXKEHHE YCTOWYHMBOCTH COCAWHEHUS K BBICOKOW TEMIIEpaType H
MOBBILLICHUE  I[IOKAa3aTensls  TEPMHUYECKOW  JUCCOUMAIMM  €ro0  MOJEKYIL
OTnauuurenbHas yepra TalloreHa: cyOonumanusi - 93TO TJlaBHas (u3nyueckas
XapaKTEPUCTHUKA HOJA.

Bosronka, win cyOnumaiusi, CBsi3aHa C MEPEXOJAOM KPHUCTAIMYECKOro
BELIECTBA, HArpeTOro HWXKE €ro TeMIepaTypbl IUIaBIEHUS, B MapooOpa3zHoe
COCTOsIHUE (MUHYS KUAKYIO (a3y), a 3aTeM MPU OXJIKJIECHUU — OISTh B TBEPI0E
COCTOSIHME. DTHUM CIIOCOOOM XOpOIIO OYMILNAIOTCS BEIIECTBAa, €CIU JIETY4eCTb
COIYTCTBYIOIIUX 3arpsi3HEHUW OTJIHWYAETCS OT JIETYy4ECTH OCHOBHOI'O BEILIECTBA.
Bo03ronkoit MOKHO XOpOIIIO OYUCTUTh OEH30MHYIO KUCIOTY, aHTpaleH, HadTanuH,
1ox, cepy u ap.

PacTtBopuMocT, #OHa B OpPraHMYECKUX PACTBOPUTENSAX, HaIpUMEP
cepoyriepojie, OeH30ie, ITaHoJIe, Bhiie, yeM B Boje. Tak, B 100 r Boasl npu 20 °C
MOKeT pacTBopuThes Bcero 0,02 T BemiecTBa. Ty OCOOCHHOCTH B JIa0OpaTOPHUH
OPUMEHSIOT JUIsl W3BJICYEHHUs] #olla W3 BOJHOro pactBopa. BsbonraB ero c
HeOoIpIIMM KonuuecTBOM H,S, M0okHO HaOmrogaTh (DUONETOBOE OKpallMBaHUE
CEpPOBOJIOPO/IA BCIEACTBUE MEPEX0/A B HErO MOJIEKYJI TaJIOreHa.

HucThll KPUCTAIUIMYECKUNA WO MPOBOAUT TOK. EIie OAHO YIMBUTEIBHOE
CBOMCTBO MOJa — PaCIpOCTPAHEHHOCTh IO 3eMHOMY 11apy. Ero coxepxanue B
36MHOM KOpE MEHBIIIE, YEM y TaKUX PEAKO3EMEIBHBIX AJIEMEHTOB, KaK JIOTEHHUN U
TYJIHM, TIPU 3TOM MHKPOKOJIMYECTBA 53-TO 3JIEeMEHTa MPUCYTCTBYIOT B IOYBE U
BOJIE, B OpraHU3Max U PacTEHUSX.
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ArnTeyHasi HACTOMKa MoAa MPEACTaBIsieT cOOOH BOAHO-CIIUPTOBBIM pacTBOP
nona u monuaa kanws. s nmpurorosienus 5% pactBopa noma 6epyt 50 BECOBBIX
yacTel KpucTauiMdyeckoro moaa, 20 BECOBBIX YacTed MOAWAA KalWs, BOIAbI U
ciupra 95% mnopoBHy g0 1000 oOBEMHBIX 4YacTei. [na  yBenuueHus
pPacTBOPUMOCTA HOAA B HACTOWKY m00aBistoT uomua kamus. Momun wamus
o0pasyer ¢ H0JIOM KOMILIEKC:

KI + |2 <=> K|3

YToOB! BBIIETUTH O, HEOOXOAMUMO Pa3pyIIUTh HOAUI Kainus. st 3Toro K
MOJTHOM HACTOMKE J00ABISAIOT MEPEKUCH BOAOPOIAa U KUCIOTY (CEpHYI0, B KpailHEM
cinyyae — ykcycHyto CH;COOH). Moaun kanvs OKUCISIETCS.

2Kl + H202 + H2804 = KzSO4 + |2 + 2H20

B pesynbrare OKHUCIEHHMS HOJIMJA Kaldusl Mbl, BO-IIEPBBIX, YMEHbIIAEM
pPacTBOPUMOCTH MO/, BO-BTOPBIX - MOJIYYaeM JOMOJHHUTEIBHOE KOJUYECTBO MOA.
[Tepekucs BOOpOa U KUCIOTY MOXKHO B3SITh B HEKOTOPOM U30BITKE.

HNon B Buae cBoOOMHOrO BemiecTBa TokcuueH. CMmeprenbHas jgo3a - 3 T.
BrI3biBaeT nopaxkeHue MOYeK U CEpACYHO-COCYAUCTON cucTeMbl. 1Ipu BabIxaHuu
mapoB MO/da TOSBISETCS TOJOBHAs OONb, Kallelb, HACMOPK, MOXET OBITh OTEK
n€rkux. [Ipu nmonaganuu Ha CIU3UCTYIO OOOJIOUKY TJ1a3 MOSBIISETCS CIIE30TEUEHUE,
00ip B IIa3ax M MokpacHeHue. IIpu momagaHuu BHYTpPh MOSIBISieTCS 0OIIas
c1aboCTh, TOJIOBHAS 00JIb, MOBHIIIICHUE TEMIIEPATYPHI, PBOTA, TOHOC, OypbIi HATET
Ha s3bIKE, OOJM B cCepJille U yyalleHue myJsibca. Yepes JeHb MosBISeTCs] KPOBb B
Moue. Uepe3 2 AHS MOSABISAIOTCS MOYEUHAsT HEJOCTATOUHOCTh M MUOKapauT. be3
JICYEHUS HACTYIIAET JIETAJIbHBIN UCXOI.

PanuoaktuBubli mon-131 (paauoiion), sBisomuiicss Oera- W ramma-
u3NydareieM, OCOOEHHO OmaceH [iJIsi OpraHM3Ma 4YelioBeKa, TaK Kak
paauoOaKTUBHBIE M30TOMBl OMOXUMHYECKM HE OTJIUYAIOTCS OT CTaOWJIbHBIX.
[ToaToMy TIOUTH BeCh PaMOAKTUBHBIN MO, KAK M OOBIYHBINA, KOHIIEHTPUPYETCS B
HIMTOBUTHOM >Ke€JIe3€, UTO MPUBOAUT K €€ o0ydeHuto U quchyHkiuuu. OCHOBHBIM
UCTOYHUKOM 3arpsi3HeHusi atMocdepbl paJUOaKTUBHBIM HOJAOM  SIBISIFOTCS
aTOMHBIE CTAaHIMU U (apMaKOJIOTMYECKOE MPOU3BOJCTBO. B TO ke Bpems 3To
CBOMCTBO pajvonoja MO3BOJSET HUCMHOJIB30BaTh €ro sl OOPbOBI C OMyXOJISIMU
[IIUTOBUIHOM KeJI€3bl U JUATHOCTUKHU €€ 3a00IeBaHU.

B MuHepanax BcTpedaercss KpallHE peaKo, IMOATOMY Uil MacCOBOTO
IPOU3BOJICTBA MOJA, KOTOPBIA IIUPOKO UCIOIB3YETCSI B MEIMIMHE U
MPOMBIIIJIEHHOCTH, TEXHUKE W KPUMUHAIMCTHUKE, HWCIOJB3YIOT WIH MOPCKHUE
BOJOPOC/IM, HAKaIUIMBAIOIIUE BHYTPU WOA, WU TPUMEHSIOT pa3InyHbIe
TEXHOJIOTUM KOHIEHTpAllMM HOoJa B MPUPOAHBIX BOJAAX — COJIEHBIX O3€pax,
OypoBBIX HE(TAHBIX BOJAX, TEPMAIBHBIX BOAAX.

Xoa padoThI:
1. [TepenuTh cIUPTOBOM PacTBOP 012 B MEPHBIN CTaKaH.
2. J1o0aBUTh YKCYCHYIO KHCIIOTY B pacuere 2:1.
3. lo6aButh 3-% pacTBOp mEepeKrcu Bogopoaa B mponopimu 1:2. Ha
MOBEPXHOCTH HAYHYT IJIABaTh KPUCTAIUIAKH.
4. HakpbITh cTakaH caneTkoi u AaTh NocTosATh 10-15 MUHYT.
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5. OTduasTpoOBaTh MOTYUYCHHBINH O/ U HECKOJIBKO pa3 MIPOMBITh
JTUCTWLTAPOBAHHOW BOJIOM. 3aT€M HEMHOTO IPOCYIIIHUTH C TIOMOIIBIO CaI(ETOK.

6. C nenpto nanpbHENIIEH OYUCTKH HOAa HYKHO MPOBECTH €ro CyOIuMaluio.
Ji1st 3TOr0 101 MOMENIA0T B HEBBICOKUI CTaKaHYMK U HAKPBIBAIOT €T0 CBEPXY
KOJIOOYKO#, B KOTOPYIO HAJIMTA X0J0oaHAast Bojia. CTakaHYMK CTaBAT HA CIIUPTOBYIO
TOpesKy, KOTOPYIO HarpeBaroT. o cyonuMupyeTcs co JHa CTAaKaHYHKa 1
KOHJIEHCUPYETCS Ha XOJIOHON TOBEPXHOCTH KOJIOBI.

7. Cobparb MoMyYeHHBbIE KPUCTAILIBI oA C KOJIOBI U MOBEPXHOCTHU
CTaKaHYMKA B EMKOCTb.

8. OpopmuTts oTueT o TabopaTopHOI padoTe.

KoHnTpoabHbIe BONIPOCHI:

1. Uto Takoe 3KCTpaKius?
2. Uto Takoe 3KCTpareHT, SKCTPaKT, pa30aBUTENb?
3. IIpy KakuX yCIOBHUAX BO3MOYKHO SKCTPAKIMOHHOE Pa3/I€JICHUE BEIIECTB?
4. KakoBbl OCHOBHbIE MIPUEMBI IPOBEJICHUS IKCTPAKIUU?

JIABOPATOPHAS PABOTA Ne7
CUHTE3 HAHOYACTHUII METAJUIOB BUOJIOT'HYECKUMH
METOAAMUA

Ileanb paGoThI: OIYYUTh BOJHBIA pacTBOP HAHOUYACTHI] cepedpa U 30J10Ta C
TIOMOIIBIO0 PACTUTENBHBIX IKCTPAKTOB.

O0opynoBaHue U peaKTUBBI. BOJIHBII pacTBOp HUTpaTa cepedpa (AgNO3),
AKCTPAKT ajI0d alTeUHbIA, HA0OP XUMHUYECKUX eMKOCTEH, MEpPHBIN CTaKaH.

Teopernveckue cBeeHUs

Hcrnonb3oBanne HAHOYACTUII B OMOMETUIIMHE, HAyKEe O MaTephajax U B
ANEKTPOHUKE — OJHAa H3 HamOoJee WHTEHCHBHO pPAa3BUBAIONIMXCS oObOacTen
HaHOTexHONornK. Hampumep, B OuOMeAWIIMHE HAHOPAa3MEPHBIE MaTepUATIbI
AKTUBHO HUCTIONBb3YIOTCS JUISl IMAaTHOCTHUKH, ITEPEHOCA TEHOB U JOCTABKH JICKAPCTB.
Ocobast  ponb TMPUHAMICKUT METAUIMYESCKUM HAHOYACTHIIAM, HMEIOIIIM
XapaKTEpHbIE CBOMCTBA, CHJIBHO OTJIMYAIONIME HMX OT CHIMTyYUX MaTEPUAJIOB.
HaHodacTuipl, Kak MpaBUIO, CHHTE3UPYIOTCS C MUCITOJIB30BAHUEM JBYX OCHOBHBIX
METOJIOB: HHCXOMSIIETO W Bocxojsmero. Jlms cuHTE3a MeTauIm4ecKux
HAHOYACTHIl HCIOJIB3YIOTCA pa3IMuHble (PU3NUECKHEe U XUMHUYECKHUE TMPOIECCHI,
BKJIFOYAst TUTOrpaduio, Ta3epHy alsaInio, yIbTPa3ByKOBOE JUCIIEPTUPOBAHUE,
(OTOXMMUYECKOE BOCCTAHOBJIEHUE, adpPO30JIbHbIE TeXHONOTuU. OIHAKO JTH
METOJIBI JOPOTOCTOSIINE, B HUX YacTO HMCIOJB3YIOTCS SIOBUTBHIC pearcHThL. B
CBS3UM C JTHM 0C000€ BHUMAaHUE YJETSETCS aJbTePHATHBHBIM, SKOJIOTHUYECKU
0e30macHbIM M JIeIeBBIM MeTojaM. K uX d4Hcily OTHOCSTCS, B YacCTHOCTH,
«BeNICHas)» XUMHUS W TPUMCEHEHHUE I TOJYYCHHS HAHOYACTHUI[ OMOIOTHYCCKUX
IIPOIIECCOB.

Haubonee mpocTeiM B peanuzaliud OHOJOTMUYECKUM METOJOM CHHTE3a
HAHOYACTHUI[ SIBIISICTCA HCIIOJIb30BAHUE DKCTPAKTOB HEKOTOPBIX PACTCHHM:
N.Benthamiana, Cinnammum canphora, Aloe vera u T.J1. OTH 3KCTpaKThl 00J1a1al0T
BOCCTAHOBUTEIHBIMA  CBOWCTBAMH, KOTOpPHIE TO3BOJISIOT  CHHTE3UPOBATH
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HAHOYACTULBI MeETauioB M3 ux conedl. CyIHOCTh MeToAa 3aKIYacTcs B
N00aBICHWA B BOJHBIA PAcTBOpP COJIEW METAUIOB ATHUX OKCTPaKTOB. BakHO
OTMETHUTbh, YTO COJU METAIJIOB MPHU 3TOM JIOJKHBI OBITH XOPOIIO PACTBOPUMBI B
BOJIE.

DTOT METO/I TaKXe MO3BOJISIET KOHTPOJIUPOBATh Pa3Mep YacTHUIl U ux Gopmy
MOCPEJACTBOM  PEryJMPOBAHMUS  CICAYIOIIMX  [MApaMETPOB:  KOHUEHTpAIUs
AKCTpaKTa, BpeMs MpOTEKaHWs peakuuu, PH pacTBopa, Temmeparypa pacTBopa,
ocBeleHHocTh. Hampumep, ucnonb3zoBanue skcrpakra N.Benthamiana B kayecTBe
BOCCTAaHOBHTEIIS MO3BOJIAET CUHTE3UPOBATH HAHOYACTHUIIBI pa3dmepoM ot 10 go 400
HM c(epHuecKOid, TPEXTPaHHOM, MEHTArOHAIbHON WJIM Te€KCaroHAJIbHOW ()OpMBI, B
3aBUCHUMOCTH OT TOJA00paHHBIX ycinoBui. Ha pucynke 1 mpeacraBiieHO
U300payKeHre YacTuIl cepedpa, MOoIyIeHHBIX ATUM MeToaoM. M300paxkeHune coObLIo
MOJTYYE€HO C TOMOUIBIO MPOCBEUMBAIOIIETO AJIEKTPOHHOT0 MUKpockomna ([19M).

Puc. 1 — nanouacruiisl cepedpa, moaydyeHHbIE OUOJIOTHIECKUM METOI0M

s Hanbosnee 3¢QpGEeKTUBHOrO MOTYYCHHUS HAHOYACTHI[ JIAHHBIM METOJI0M
CJIeZlyeT WCIOJIb30BaTh KOHIIGHTpAIMH JKCTpakToB pactenus 1/10 — 1/100
passenenns, coneil 1073 — 10™* M. pH >KCTpakToB, CMEIIAHHBIX C COJIAMH,
MOHO peryiaupoBaTh ¢ momorisio HCI wimm NaOH. Peaktiuu npoBoasitcs npu 15-
30°C u ocsemenuun 8000—15000 k.

OOpazoBaHne HAHOYACTUI[ METAUIOB B pPAacTBOpE, Kak IIPaBUIIO,
CONMPOBOXKJAETCI H3MEHEHHWeM IBeTa pactBopa (d(pdexr, CcBONCTBEHHBIN
KBaHTOBBIM TOYKaMm). TOYHBIM KOHTPOJH MpOIlEcCcCa POCTa HAHOYACTHUI[ y/IO0OHEe
BCEr0 OCYIIECTBISATh UCIOJIb30BAHUEM CIIEKTPOrpauueckux METOA0B, HAPUMED
Y ®-CrIeKTpOCKONU .

HaHouacTuiibl OuMIAlOTCS C  HCMIOJIB30BAHMEM METOJOB BBIICIICHUS
BUPYCOB PAaCTE€HUM, B YaCTHOCTH, AU(depeHunansHoro ueHtpudyruposanus. Mx
Oonee aeTalbHOE HCCIEAOBAHUE MOXKET OBITh OCYIIECTBICHO C HCIOJIb30BaHUEM
ACM, ITI5M nnu COM.

Jlns monmyueHust chepuuecKkux HaHOYACTHUIl cepedpa U 30J0Ta MOXKET OBbITh
npUMEeHEHa MpOoleypa UCIOJIb30BAaHUSI AKCTpakTa JUCTheB Aloe vera. Brnusnue
KOHIICHTPAIIMN JKCTPaKTa Ha CHHTE3 30JI0THIX YACTHI] M3Y4aJlOCh MPHU aHAIH3e
oOpasyrormierocst npoaykra. Jlobasnenue akcrpakTa Aloe vera k 10° M Boasoro
pactBopa HAuCl, npuBoauno mociae 5 4 peakuud K THOKPACHEHHUIO pacTBOpA.
AHanu3 KoJanmdecTBa 00pa30BABIIMXCS B PEAKIIMOHHON Cpee TPEXTPAaHHUKOB, KaK
GYHKIIMK pa3IMYHONM KOHIIEHTPAIMU MCIOJIB30BAHHOTO JKCTPAKTa, MOKa3aj, uTo
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IIPU YBEIMYCHUHU KOJUYECTBA JT00ABJICHHOI0 YKCTPaKTa HAUMHAET 00pa30BhIBATHCS
OombIe yacTuil chepuaeckoit GopMel.

Xoxa padoTsl

1. [TogroroBuTh J1Ba MEpHBIX cTakaHa oObemMoM 100 mu. B kaxagom wu3
CTaKaHOB SMJI KOHIIEHTPHUPOBAHHOTro 3kcTpakTa Aloe vera pa3daButh 45 wmi
JTUCTWJIMPOBAHHOM BOJBI. TIIATENIBHO ITEpEMEIIATh.

2. ]lns monydeHus HaHoOYacTHIl cepeOpa moarotoButh 100 mur pacTBOpa
1073M nutpata cepebpa AgNO:s.

3. [loaroroButh nBe emkoctH odbemom 200 mi. B mepBoil cmemiaTh pacTBOp
skcTpakTa aloe vera, momydeHHbId B 1.1, ¢ pacTBOpOM HHUTpara cepedpa,
MOJIYYEHHBIM B 11.2.

4. )Knatb OKOJIO 54 10 OKOHYAHMSI PEAKIMU BOCCTAHOBJICHUS MOHOB cepedpa.
[Ipyu3HakoM YCHENIHOTO TMPOTEKAHUS PEAKIUU SBISETCS HW3MEHEHHE IIBETa
pactBopa. Ilo OKOHYaHMHM peakUUMU B PACTBOPE JOHKHBI CUHTE3UPOBATHCS
chepuueckue HaHOYACTHUIIBI cepedpa pazMepoM oKoJIo 55-80HM.

KoHTpoJibHBbIE BONIPOCHI:

1.B uem 3axitovaercst OMOJIOTrHYECKUA METO/I CUHTE3a HAHOYACTHII.
2.Kakne mapameTpbl MOKHO KOHTPOJIUPOBATH B ATOM METO/E?

3. Baustnue skcrpakra Aloe vera Ha cHHTE3 HAHOYACTHIL.
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