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1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

OcBoeHHE TEOPETUYECKUX OCHOB XHMHUYECKHX U  JJIEKTPOXUMHUYECKHX
METOJI0OB HCCJEAOBAHUS METALUIYPIUYECKUX MPOIECCOB W MATEpUaIoB, OIEHKA
MEPCIIEKTUB HMCIOJIb30BAHUS XUMUYECKUX U 3JEKTPOXUMHUYECKMX METOJOB aHau3a
B Oyy1iel mpakTUYeCKOM JAESITeIbHOCTH 110 U30paHHOM npodeccui.

1.2 3apauyu u3y4yeHUus JUCHUATIMHBI

3amaya  JUCUMIUIMHBI COCTOMT B TOM, YTO Ha OCHOBAHHUU TMOJYYEHHBIX
TEOPETUYCCKUX 3HAHUN U TPAKTUYECKOTO OBJAJCHHUS METOJaMH aHaIN3a, a TaKKe
METOJaMM pacuera pe3yJbTaroB HKCIEPUMEHTa, CTYJAEHTbl MOIJIM MPABUIBLHO
BBIOMpATh METOJBI HWCCJICNOBaHMs BEHIECTB OT TPOCTOTO TUTPOBaHUS (UHCTO
XUMUYECKUI METOMI) [0 CJOXHBIX (PU3UKO-XUMHUUECKUX METOJI0OB, TaKUX Kak
cnektpooromeTpus, xpomarorpabuss u gap. Pazpaborarb cxemy aHanu3a,
MIPaKTUYECKU IMPOBECTU €r0 U UHTEPIIPETUPOBATH MTOJTYyUECHHbIE PE3YIIbTATHI.

1.3 IlepeyeHb IUIAHHPYEMBIX Ppe3yJdbTATOB O0YYEeHHUS MO AUCHMILUIHHE
(MOay/110), COOTHECEHHBIX € IJIAHMPYEeMbIMH pe3yJabTATaAMH  OCBOCHMS
o0pa3oBaTeJIbHOI NPOrPaMMbl

Koa n HaunmeHoBaHue NMHOUKaTopa 3aI'IJ'IaHVIDOBaHHbIe pe3ynbTtaTthbl o6yquV|s| no ancuuniunHe
OOCTUXEHNA KoMmneTeHunmn

IIK-4: Cnoco0eH ncnoib30BaTh 3HAHHUS 0 METOAAX MCCJIEA0BAHUA, AHAIH3A U
MO/1eJIMPOBAHUS CBOMCTB BellecTB (MaTepUaioB), QU3MYECKHX U XUMUYECKUX
MPOLECCOB, MPOTEKAKIIUX B MATEPHAJIAX, HA MPAKTUKE NPH UX NMOJTYyYCeHNH,
o0palorke U MoaMpUKALIUN

[1K-4.2: OcymecTBisieT BEIOOD
METO/I0B POBEICHUS
UCIBITaHUH, 00pabOTKY U
aHAJIN3 Pe3yJIbTaToB
UCCIIEI0BAHUs, aHAIN3a U
JIMarHOCTUKU MaTepuaioB U
U3JEIHAN

I[IK-6: Cnioco0eH NPUMEHATh HABBIKU HCMOJIb30BAHUS PUHIIUIIOB U METOAUK
KOMILJIEKCHBIX MCCJIEIOBAHUI U MCIIBITAHUI MATEePHUAJIOB, U3/1eJIMid U MPOIECCOB UX
NMPOM3BOJCTBA VIS AaHAJIM3a NPUYHH OpaKa M pa3padoTKu MNpeII0KeHUI Mo ero
npeaynpexaeHn0 U yCTPAHEHH IO

[1K-6.2: OcymecTtiser 3HaTh OCHOBBI AHAIN3a HAHOCTPYKTYPUPOBAHHBIX U
J1a00PaTOPHO-aHATUTHUECKOE KOMITO3UIIMOHHBIX MaTepuaIoB

COIIPOBOKIEHHE Pa3pabOTKU YMmeTs noaduparb METOIbl KOHTPOJIS
HAHOCTPYKTYpPUPOBAaHHBIX HAaHOCTPYKTYpPHUPOBAHHBIX U KOMITO3UILIMOHHBIX

KOMITO3UIIMOHHBIX MarepuajoB | MarepuaioB

Bnanets HaBbIKaMu pa3pabOTKU CPEJCTB U METOJIUK
M3MEPEHNIN HAHOCTPYKTYPUPOBAHHBIX U
KOMIIO3UI[MOHHBIX MaTepuaoB




ITK-6.3: ITpoBoauT aHaIN3a
CBIpBS, Oy (PadpUKaTOB U
TOTOBOM NPOAYKIIMH
IIPOU3BOJCTBA

3HaTh OCHOBHBIE METPOJIOTMUECKHUE TOHSITHS
AQHAJTUTUYECKOTO KOHTPOJIS

YMeTh aHaTu3upOoBaTh PU3UKO-XUMUIECKHIE
XapaKTEPUCTUKH MPOLIECCOB, TPOUCXOIAIINE TIPU

HAHOCTPYKTYPHUPOBAHHBIX
KOMITO3UIITMOHHBIX MaTCpI/IaHOB,
COCTaBJISICT OTYETHYIO
I[OKYMGHTaJ_II/IIO, 3alluMCHU U
IIPOTOKOJIBI X0JIa U Pe3yJIbTaTOB
OKCIIEPUMEHTOB, IOKYMEHTAITHIO
110 TEXHUKE 0E30IacHOCTH U
0e30IacHOCTH
JKA3HEAEATETBHOCTH

nepepaboTKe ChIPbs, COAEPIKAIIETO IBETHBIE METALIbI
Brnanets HaBbIKaMu pa3pabOTKH CPEACTB U METOIUK
U3MEPEHHM, UCTIBITAHUI U KOHTPOJISI CBOMCTB
MarepuaioB

1.4 Ocol0eHHOCTH peaM3auMu IUCIATLTHHBI

SI3BIK peanu3anuy TUCUUILIAHBL: Pycckuil.

Jucturuinaa (Moayis) peanusyetcs ¢ mpumenenueM D0 u JIOT

URL-anpec u Ha3BaHue 3JIEKTPOHHOTO oOywaromiero kypca: https://e.sfu-
kras.ru/course/view.php?1d=8426

https://e.sfu-kras.ru/course/view.php?1d=1572.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

TeM
Bcero, N
. 3aUeTHBIX
Bun yue6HO# paboThI e | 1|2
(akam.gac)
KonrakTHas padora ¢ 3,5 (126)
npemnoaaBaTeseM:
3aHSATHUS JICKIIMOHHOTO TUTIA 1(36)
MIPAKTHYCCKUE 3aHATHS 1,5 (54)
naboparopHbie paboTh 1 (36)
CamocrosiTesqbHas padora 3,5 (126)
obyuarommxes:
KypCOBO€ IPOEKTHPOBAHNE
(KTT) Her
KypcoBas padora (KP) Her




3 Conep:kanue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYECKU MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

3aHATUS CEMUHAPCKOTO TUIA

3aHsaTus
IEKIIHOHHOTO CamocTrosTenpHas
No T Cemunaps! u/unu | JlaboparopHbie paborta, ak. yac.
n/m Moy, TemsI (pasaesbr) AMCHUIITHHEL IIpakTnueckue paboTh! W/1Iu
3aHATUA [IpakTHKyMBI
B Tom B Tom B Tom B tom
Bcero yucne B Bcero yucne B Bcero yucne B Bcero Yyucie B
anoc anoc anoc 2U0C
1. Ipenmer M 32124 AaHAJIUTHYECKON XUMHUHU. 3HAYEHUE AHAJTUTHYECKOH XHMHUM JIJIS1 TEXHOJOTHYECKUX NPOou3BoACTB. Buabl anausa.
1. BBenenue B ananutrueckyro xumuto [Ipeamer u 3anaun
AHAIMTUYCCKON XMMUH. 3HAUCHUEC aHATUTUUCCKON XUMUU
JUISL TEXHOJIOTUYECKUX MIPOU3BOJICTB. Bujbl ananm3a. 2 2
[TonsiTHE 00 PIIEMEHTHOM, MOJICKYIISIPHOM, (ha30BOM
a"anu3e. Be16op meTona ananmsa.
2. EquHunbl 1 ciocoObl BRIp@KEHWS KOHIICHTPAITUH
pacTBOpoB. TepMoauHaMUYECKOE paBHOBECHE. XUMUYECKOE 4
paBHOBECHE.
3. Texnuka skcnepumenTa. [IpuroroBnenue u )
CTaHJapTU3alHUs PaCTBOPOB.
4. 8 8
2. KayecTBeHHBI aHAJIU3 HEOPTAHNYECKNX BelleCTB.
1. KauecTBEeHHBIN aHAIN3 HEOPTAHUYECKHUX BELIECTB. 2 2
2. KnaccuukanmoHHbIe XapaKTePUCTUKN aHATUTHYECKIX 4

TPy KaTUOHOB U aHHOHOB.




3 | | | | | | |

3. IlorpemHoOCTH, 3JIeMEHThbI XeMOMETPHKH.

1. Craructuyeckas 00paboTKa pe3ybTaroB
KOJIMYECTBEHHOTO aHan3a. [lorpemnocTu, 31eMeHThl 2

XEMOMCTPUKH.

2. PacueTsl B TUTpUMeTpuueckoM aHanuse Ilorpemnocry, 4
DJIEMEHTBI XEeMOMETPHUKH.

3.

4. OT60p M NOATOTOBKA MPOOLI K AHAJIU3Y.

1. OT6op 1 MOATOTOBKA MPOOHI K aHATHU3Y. 2

2. YnapuBanue, pazbaBieHue, KOHIEHTPUPOBaHHE,
CMeIlIMBaHUE pacTBOPOB. MarepHanbHblii 6anaHc mo

YPABHEHMSIM PEAKIIUM.

3. Ot6op 1 MOATOTOBKA MPOOHI K aHATU3Y

4.

10

10

5. I'paBuMeTpHUYeCKMA METO/I AHAJIN3A.

1. I'paBUMETpUUECKUIA METO/T AHATU3A. 2 2

2. I'paBuMeTpuueckuii ananus. PacueTsl. 4
I'paBumerpuyecknii ananus. [IpakTrka npuMeHeHMs .

3.

6

6. KicJ10THO-0CHOBHOE PaBHOBecHE B pacTBopax MeToa KHCJI0THO-0CHOBHOI0 TUTpoBaHus (HeiiTpaau3anun) IocTpoenu

€ KPUBBIX

1. KucmoTHO-OCHOBHOE paBHOBECHE B pacTBOpax Metoj
KHUCJIOTHO-OCHOBHOTO TUTPOBaHUS (HEUTpaTH3alli ) 2
[TocTpoeHne KpUBBIX TUTPOBAHUS.




2. KucnotHo-ocHOBHOE paBHOBecHe. [{ucconmanms,
TUJPOJIN3, CUJIbHBIE U CI1a0ble ANEeKTPOoNUThl, pH pacTBOpoB.
KucinoTHO-0CHOBHOE TUTpOBaHUE 4
[TocTpoenne kpuBbIX TUTPOBaHUS. KpuBbIe KMCIOTHO-
OCHOBHOTO TUTpOBaHus. BrIO0Op nHIMKaTOpA.

3. KucnotHo-ocHOBHOE TUTpoBaHue. OnpeneneHue
COJITHOUM 1 OOPHOM KHCIIOT IIPH COBMECTHOM MPHCYTCTBHH.

4. 10

7. OKHCJINTEJBHO BOCCTAHOBUTEIbHbIE npouecChl B AHAJIMTHYECKOI xuMuu. MeToabl OKHCJINTEIbHO-BOCCTAHOBHTEILHOI0

1. OKUCIUTENBHO BOCCTAHOBUTEILHBIE TIPOIIECCHI B
AHAIUTUYECKON XUMHUHU. MeTOoabI OKUCIUTEIILHO- 2 2
BOCCTAHOBUTEIIBHOTO TUTPOBAHMS.

2. OKHCIUTENHBHO—BOCCTAHOBUTEILHOE PABHOBECHE B
pacTBopax.

OKHUCIUTENTbHO-BOCCTAHOBUTEIIFHOE TUTPOBaHKE. Br1OOD
OB nHIMKaTopoB.

3. MeToabl OKUCTUTENHHO-BOCCTAHOBUTEIIBHOTO
tuTpoBaHus. [lepmanranaroMeTpudeckoe onpeaeieHue 4
OKHCIIMTENIEH U BOCCTAHOBUTEIICH.

4. 10

8. KommjiekcumeTpusi: CyTh, KJacCH(PHKAIMS METOI0B; IPMMeHEHHE KOMILIEKCOHOMETPHH B MPAKTHKE TEXHHYECKOI0 aHAJIN3A.

1. KommnekcumeTpus: CyTh, KitacCu(hUKams METOOB;
IIPUMEHEHNE KOMILUIEKCOHOMETPUU B IIPAKTUKE 2 2
TEXHUYECKOTO aHATIU3a.

2. PaBHOBecHs B pacTBOpax KOMIIJIEKCHBIX COCIMHEHHM.
KoHcTaHnTa yCcTONYMBOCTH KOMIUIEKCOB. 4
KoMIIeKCOHOMETPUYECKOE TUTPOBAHHUE.

3. Kommnekcomerpuyeckoe TuTpoBanue. OnpeaeneHue
Kallbliusd 1 Marivs Npyu COBMCCTHOM IIPUCYTCTBHUU.




4.

10

10

9. OcaguTesibHOE THTPOBAHME.

1. OcanutenbHOE TUTPOBAHHUE.

2. PaBHOBecHs B pacTBOpax TPy IHOPACTBOPUMBIX
coeuHeHnil. OcanuTenbHOE TUTPOBAHUE.

3.

10. UHcTpyMeHTa/IbHbIE METOABI AHAJIN3A.

1. UHCTpyMEHTaATbHBIE METO/IBI aHATH3a. AHATUTUYECKUE
CUTHAJIBL.

2. I/IHCTPYMCHT&HBHLIC MCTOJbI aHAJIM3a. Ananmutuyeckue
CHUT'HAJIBI.

3.

11. MeToabl pa3iejieHusi 1 KOHIEHTPHUPOBAHMSI.

1. MeToapl pa3aeneHus U KOHIEHTPUPOBAHUS.

2. Metoapl pa3aeneHus U KOHIEHTPUPOBAHUS.

3.

12. IlpuMeHeHHEe IKCTPAKIMU B AHAJTUTHYECKOH XMMMH.

1. IlpumeHeHne SKCTPaKIMK B aHATUTUYECKON XUMUH.

2. [IppuMeHeHuEe SKCTPAKIIMKU B aHATUTUYECKON XUMUU.

3.

13. XpomaTopHaduiecKkue MeTOIbI AHATHU3A.

1. Xpomarorpaduueckue MeTo bl aHatu3a. [IpakTruueckoe
MIpUMEHEHUE.

2. Xpomarorpapuueckrue MeToIpl aHanu3a. [IpakTuueckoe
IIPUMEHEHUE.

3. Onpenenenne KOHUEHTPALMH XJIOPOBOLOPOIHON
KHCJIOTHI HOTCHIIUMETPUIECKUM METOIOM.




4, | |

14. DaekTpoxuMHYecKHe MeTOAbI aHAIn3a. KoHaykromerpsi, KyJIOHOMeTpHS.

1. DnekTpoxumMHUyecKkue MeTo bl aHanu3a. KoHaykromerps, 5 5
KYJIOHOMETpPHUSL.

2. DNIEeKTpOXUMHUYECKHE METO/1bl aHanu3a. KoHaykromerTps,
KYJIOHOMETpPHUSL.

3.

15. IloreHunMMeTpHs.

1. IToreHunMeTpUsL. 2 2

2. IloreHunmeTpusi.

3. Xpomarorpapuueckre MeToibl ananu3a. [Ipaktruueckoe
pPUMEHEHUE.

4.

16. BoabTamnepomeTpusi U noJissporpadgusi.

1. BompramnepomeTpus 1 mossiporpagusi. 2 2

2. Bonprammnepometpus u nossiporpadusi.

3. :‘)J'IGKTPOXI/IMI/I‘IGCKI/IG METOJbI aHAJIN3a. KYJ'IOHOMCTPI/IH,

KOHTYKTOMETPHSI.
4.

17. OnTuyeckne Mmetoabl. Teopus GoTOMeTPHYECKOr0 METOIA AHAJIM3A.
1. Ontuaeckue MeToabl. Teopus (OTOMETPHIECKOTO ) 2

METOAAa aHalIn3a.

2. Ontuueckue metoabl. Teopus GoToMeTprUIECKOro
METO/1a aHAIH3A.

3. OnTuyeckue MeTo bl aHanu3a,. Onpenenenue Fe3+ B
MUTHEBOU MJIN TEXHOJOTUYECKOH BOJE METOIOM
dboTomeTpumn.

10



4 | | | | | | | 8 | 8
18. IlpyMeHeHMe TPYIruX ONTHYECKHUX METOA0B B KOJIHYECTBEHHOM aHAJIU3E.

1. [IpumeHeHue APYyTruxX ONTHUYECKUX METOJIOB B 5 5
KOJIMYECTBEHHOM aHAIN3E.

2. [lpumeHeHue Apyrux ONTHYECKUX METOJIOB B )
KOJIMYECTBCHHOM aHAIIU3E.
4 4

3.
Bcero 36 36 54 36 126 126

11



10.

11.

4 YyeOHO-METOAMYECKOEe oO0ecmeYeHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBLIC U31aAHUA:

Kansikuna O. I1. AHanutrueckas XUMHUS U PU3NKO-XMMHYECKHE METObI
aHaM3a: yue0.-MeTo1. KOMIUIeKC [ cTyaeHToB crell. 240403.65
«XuMH4ecKas TEeXHOJIOTHS PUPOIHBIX SHEPTOHOCUTENICH U YTIIEPOIHBIX
marepuano» |(Kpacnosipck: COY).

Banoga (Komnbeutosa) B. 1., [Tapmmna E. V1. Ananutuueckas XuMusi B PU3HKO
-XUMHUYECKHE MeTO/1bl aHanu3a: npakTukyM(M.: Jlamkos u K).

Kpagmosa E. JI., Hlumanckuii A. @., Hukudopora 3. M. AHanmutndeckas
XUMHUS ¥ PU3UKO-XUMHUECKHE METObl aHATHU3a: y4eOHO-METOANUECKHIA
KOMIUIEKC [ MarucTpoB 1o Harp. 150100.62 "MarepuaioBenenue u
TEXHOJIOTHH MarepuanoB", mpoduiis "OU3HNKO-XUMHUS MaTePUATOB U
nporeccoB"|(Kpacuosipck: COY).

3om0t1oB FO. A. OcHoBbl aHanuTryeckoi xumuu: Ku. 1. OO1iue Bonpocsl.
MeTtob! pa3aenenusi: B 2-X KHUTaX : [ydeOHuUK /it By30B](MockBa: Bricias
TKOJIa).

Otro M. CoBpeMeHHbIE METO/IbI AHATUTUYECKON XUMUU: TIEPEBO/I C
Hemerkoro(Mocka: TexHocdepa).

Nmenko A. A. AHanmuTH4ecKas XuMusi: y4eOHUK sl CTYACHTOB cpej. mpod.
obpazoBanus(M.: Academia).

Otro M., I'apmainr A. B. CoBpeMeHHbIE METOAbI AHATUTUYECKON Xumuu: Tom
1: [B 2 Tomax] : mepeBox ¢ Hemerkoro(Mockga: TexHocdepa).

Otro M., I'apmair A. B. CoBpeMeHHbIE METOAbI AHATUTUYECKON Xumuu: T. 2:
[B 2 Tomax] : mepeBoa ¢ Hemernkoro(Mocksa: TexHochepa).

Apcenrtses 11. I1., SIkoBneB B. B., Kpamennnnukos M. I, [Iponun JI. A.,
OununmoB E. C. ®uU3nko-XxuMU4ecKrue METO bl HCCIIEIOBAHUS
METAJUTYPTUYECKUX MPOIIECCOB: YYEOHUK JIJISl CTY/IEHTOB METALTYPIHUECKHX
cnenuanbHocTel By3oB(MockBa: Metamnyprus).

baxsanosa U. I1., Capuenko H. C. AHanutnueckass XuMus 1 GU3HKO-
XUMUYECKUE METO/Ibl aHATN3a: METOAMUECKUE YKa3aHUs K 1a00paropHbIM
pabotam miis cryaeHToB cnenuanbHocTe 070800 "OU3MKOXUMUS MPOIIECCOB
u MarepuanoB" u 330200 "NuxxeHepHas 3alyuTa OKpysKaromien

cpenbl" (KpacHosipck: KpacHospckuii yHUBEPCUTET IBETHBIX METAJIIOB U
3omota [[YIIMu3)).

baxsanosa U. I1., Cauenko H. C. AHanuTnyeckas XuMus U (HU3UKO-
XUMUYECKUE METO/Ibl aHATTN3a: TPOrpaMMa, METOIUUECKUE YKA3aHUS 1
3a71aHKs K KOHTPOJIBHOM paboTe /Uil CTYIeHTOB crienraibHocTu 330200
"NnxeHepHas 3aluTa OKpysKaroiieit cpesipl" 3a04Hoi (opmbl 00ydeHUS
(Kpacnosipck: CDY).

4.2 JIMueH3UOHHOe ¥ CBOOOXHO PacHpocTpaHsieMoe MPOrpaMMHOe

obecrevyeHune, B TOM YHCJIe 0T€YeCTBEHHOr0 MPOM3BOACTBA (IPOrpaMMHoOe
obecrneyeHune, HA KOTOPOEe YHUBEPCUTET UMeeT JIMLIEH3HI0, a TAK:Ke CBOOOIHO
DACIDOCTDAHAEMOE MDOrDAMMHOE o0ecIedeHmne):

12



1.  Omnepaunonnas cucrema Windows 10x64, MS Office 2017. IIporpamms asns
KOM(OPTHOTO YTEHUS IEKTPOHHBIX KHUT U JoKyMeHTOB: WinDjView, Adobe
Acrobat Reader.

4.3 NUnTepHeT-pecypchl, BKIAWYAA NPodeccHOHATbHbIEe 0a3bl JAHHBIX
U uHGoOpMalNUOHHbIEe CIIPABOYHbIE CUCTEMbI:

1.  ChemPort — xumuueckuit nopTai, NPeAOCTABISIONINNA PA3IUIHYIO
WH(OPMAITUIO TT0 XUMHUU: CITPABOYHHUKH, KHUTH, KaTaJIOTH, IEPEYCHbh HAYYHBIX
WHCTUTYTOB, TAOJIUIIBI, POPYM, HOBOCTH, BEICTABKH, BAKAHCUH U TIp. J{aHHBIC
B BUjIe TaOHIl. MIMEIOIIUICS 3JICKTPOHHBIN CIIPABOYHUK COICPIKUT TaOIHUIIBI
M0 XUMUYECKUM COCIMHEHUSM, B3SIThIe U3 KHHUT — CITPABOYHHUKOB,
sHIMKIONIe . MHpOopManus crarndeckas, HET BO3SMOXKHOCTH IPOBEICHHUS
pacuéros. http://www.chemport.ru/data/#full tables list.

S ®@oH OLIEHOYHBIX CPEJICTB

OrneHOYHbBIE CpeICTBA HAXOIATCS B MPUIIOKEHUU K pabdodnM MporpamMMam
JTUCLATIIVH.

6 MartepuajibHO-TeXHHYECKasi 0a3a, HeOOX0AMMAA /IJIsl OCYLIECTBJICHMSI
00pa30BaTeJIbHOIO NMPoLEcca MO0 JUCHHUILINHE (MOLYJII0)

[Tepeuens crienuduyeckoro 000pya0BaHUs MPUBEICH HIKE.

YcTaHoBKa 111 IPOBEACHUS TATPUMETPUUECKHUX OIpeieeHni (IITaruB, OI0peTKa,
KoJi0a 111 THPOBaH, MEpHas K0JI0a, MEPHBIN IMIMHAP, CTAKaH MEPHBIH, MTUTIETKa
MepHasI, TUTIETKA KarelbHas, dJIeKTpUdYecKas TUTNTKA). Beckl aHamnTu4eckue, BEChl
TEXHUYECKHUE IEKTPOHHBIE. Y CTaHOBKA JUISI TOMYYCHHUS AUCTHIUIMPOBAHHON BOJIBI,
mkad CymmibHbIN, GoTokonopumerp, pH — MeTp, XuMuyeckas Mocyaa;
XUMHYECKHE PEaKTHBBI MarHUTHAs MeIanka 0e3 Harpena.
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