Yuusepcumemckas onumnuaoa wxonvruxos «benvuonoxy 2020-2021 2. 3axmowumenvuuiii sman

Xumus, 9 kiaacc

1 BapuaHT

Paboma paccuumana na 240 murym.
Bce pewenus oonxcnel 6bime nOAHBIMU U 0O0CHOBAHHBIMU.

3aganme 1 (17 6as10B)

Meton OWOMHIMKAIIMK 3arpsS3HEHUS TPUPOAHBIX OOBEKTOB HAXOAUT HIMPOKOE
NPUMEHEHHE Ul ONpEACICHHUS COJACP)KaHMs HEOPraHMYECKMX KAaTHOHOB W aHWUOHOB. Jlis
KOHTPOJII 3arps3HEHHs BOJ TSDKEJIBIMHM METaUlaMH TIPUMEHSIOT KyiasTypy Bacillus
Stearothermophilus, 4yBCTBUTENBHYIO K HAIMYMIO MOHOB PTYTH Ha ypoBHe 1,5%107° moub/iL.
B03MOXHO 7T 3THM METOJIOM OINpPEICIUTh HAMYME MOHOB PTYTH B MPOOE CTOYHOW BOJIBI C
MaccoBoit fgoseit muutpata prytH (I1) 1*10™ %? OTBeT MOATBEPIANTE PACICTAMH.

OnuuM U3 HamboJiee PacpOCTPAHCHHBIX METOOB MPOMBIIUICHHON OYMCTKH CTOYHBIX
BOJI OT PTYTH SIBJIIETCS METOJl OCAXKICHHS €€ B BHUJIC MaJlOPACTBOPUMOTO COCIWUHCHHS, Yallle
BCEro B BHJE cyiabduaa. Paccuntaiite, kakas Macca 0caJika MOJYYUTCS MPH MTOJTHOM OCaKICHUH
PTYTH M3 MCXOTHOW MPOOBI CTOYHOW BOABI THAPOCYJIb(HIOM HATpPHUs, €CIIM U3BECTHO, YTO B
peakiuuu 00pa3yroTCs TPU Pa3IMYHBIX MPOJIYKTa, a 00bEM HCIOIB30BAHHOW JIJIsl SKCIICPHUMEHTA
poObI coctaBiser 1,25 1.

3apanue 2 (24 6an1a)

B naGopaTtopun MMEOTCS TpU OAMHAKOBBIX CKISHKH oOobemMom 1 1. M3BecTHO, uTO B
KaKJIOM W3 CKIISTHOK HaXOJHUTCS CMECh JIByX ra30B B COOTHOIIEHUHW 1:1 mo oO6bemy (mpu H.Y.).
[Tpu >TOM BCero B SKCIEPUMEHTE yYaCTBYIOT TPHU PA3IUUYHBIX raza. Ecau MOMeCTUTH TICIOIIYIO
JYYUHKY B CKJISHKY |, oHa moracHeT; B ckisiHKe || mydwHKa, HAMPOTHUB, 3aTOPHUTCS; & B CKIITHKE
Il mpou3zoiiaer B3pbIB. Takke U3BECTHO, UTO OJMH U3 Ta30B OTHOCUTCS K KJIaccy yriieBOJ0POIOB
¢ oome#t popmynoit C,Hpy. Omnpenenure, kakue ra3bl HAXOMATCS B KKIOM U3 COCY/OB, €CIH
YCTaHOBJIEHO, YTO MPU COBMECTHOM IPOMycKaHuH cMecH ra3oB u3 | u |l ckisHOK yepe3 nu30bITOK
BOJIHOTO pacTBopa xymopuaa namiaaus (1) odpasyercst ocamgok namnaaus maccoit 4,732 r. Kpome
TOTO, B XOJ€ PEaKIMH MPOUCXOAMUT BBIACIECHUE Ta3a, OTIWYHOTO IO COCTaBY OT HCXOJHBIX.
M3BeCcTHO, YTO IJIOTHOCTH HETIOTJIOMIEHHOW YacTh ra30oBoil cMecH u3 | u |l ckiistHOK okas3wiBaeTcst
pPaBHOM TJIOTHOCTH MCXOJHOM CMECH B JIOOOW M3 CKIISIHOK, a TJIOTHOCTh T'a3a, BCTYMUBIIETO B
peakiuto, paBHa 1,25 K/,

3aganue 3 (15 6a/10B)

OnHO¥M M3 OCHOBHBIX MPOOJIEM TOJMYYCHHUS] M TOCIEIYIONIETO XpaHEHUs HaHOYACTHI]
METaJUIOB SIBIISIETCS MX OKHUCIEHUWE Ha Bozayxe. llosromy mig 3amuThl HaHOMOPOIIKOB
UCIIONIB3YETCSl XpaHEHWE B HHEPTHHIX cpemax. OmpenenuTe Maccy HAHOYACTHIl HUKEs,
MOJIYYEHHBIX IOHBIM XUMUKOM AJIEKCaHJPOM, €CIIM U3BECTHO, YTO CITYCTSI HEJEII0 UX XPaHEHUs
44 % aTroMOB MeTaJlJla OKUCIIIOCH. [Ipr pacTBOpPEHHH «COCTApWBIIETOCS» HAHOMOPOIIKA B
u30bITke 8 % pacTBOpa COJITHOM KHCIOTHI BBIACTWIOCH 225 mu Bomopoaa. Kakoit obwem
pacTBopa colistHON KUcioThI (p = 1,0376 r/mn) s atoro norpedoBaics? Hanumumre ypaBHEHUS
BCEX OMMCAHHBIX PEAKLUH.



Yuusepcumemckas onumnuaoa wxonvruxos «benvuonoxy 2020-2021 2. 3axmowumenvuuiii sman

3ananmue 4 (20 6a110B)

PacTBopenue cosneil B BOJE€ CONMPOBOXKIAETCS TEIUIOBBIM d()h(PEKTOM: BBIACICHUEM WU
NOIJIOUIEHUEM TEIUIOTHI B 3aBUCMMOCTU OT IPUPOABI BellecTBa. Tak, IpyU pacTBOPEHUH B BOJE
240 r cynbdara MarHus Beiaensiercs 169,88 kJDx TemsnoTel, a mpW pacTBOpeHUH 246 T
renrarugapara cyibgara maraus norinomaercs 16,11 xJx. Onpenenure TteruoBoi 3¢ddexr
nporuecca oopazoBanus 1 Monb renTaruapara cyiabhara Maraus u3 6€3BOJAHOMN COJIH.

3ananmue 5 (24 6ana)

becuBeTHble BOJIHBIE PacTBOpPHl OWHAPHOIO COENAMHEHUS X MIMPOKO MPUMEHSIOTCS B
ObITY W B MEIUIMHE B KauecTBe Je3MHOHUIMPYIOUIMX U OTOETUBAIOIIUX CpencTB. B
KOHIIEHTPHUPOBAHHBIX PACTBOPaX 3TO BEUIECTBO HE MEPEHOCUT MPSMOT0 COJTHEUHOTo cBeTa. Eciu
HaJl COCYZIOM, B KOTOPOM pasjlaractcs KOHLIEHTPUPOBAHHBIN pacTBOp BemlecTBa X IMOJEPKATh
TJICIOIIYIO JIYYMHKY, OHA BCIIBIXUBAET SIPKUM IJIAMEHEM.

B npupope BemectBo X oOpazyercs (B HEOOIBIIOM KOJIMYECTBE) BO BIAKHOU aTMochepe
npu ra3oBoM paspsane (peakuus 1). B maboparopnoit npaktuke X Moay4yaroT B3auMOJIECHCTBUEM
pa30aBIIEHHON CEPHOI KUCIIOTHI ¢ BemiecTBOM Y (comepxkanue Ba B BemectBe Y — 81,1 macc. %)
(peakuus 2).

BemectBo X upe3BplualiHO peaKIMOHHOCIOCOOHO. YK€ IpU KOMHATHOW TeMIeparype
OHO B3amMojeicTByeT ¢ ruapokcuaom kenesa (II) B pacrBope (peakmums — 3),
KOHLEHTPUPOBAHHOMN COJISTHOM KUCJIOTOW (C BBIIEICHUEM KENTO-3€JIeHOro rasza) (peakuus 4) u
OKCHIOM cepebpa, mpeBpaiiiasi ero B MeTasul (peakuus 5).

Omnpenenure BemectBa X W Y. Hamummure ypaBHEHMsI BceX YINOMSIHYTBIX PEaKLIMM,
YKaXHUTE OKUCIUTENIN U BOCCTAHOBUTEIH.

Uto obecneunBaer ne3MHGUIUPYIOMKME W OTOEIMBAIOIIME CBOMCTBA HEM3BECTHOIO
BeniecTBa X?
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Xumus, 9 kiaacc

2 BapuaHT

Paboma paccuumana na 240 murym.
Bce pewenus oonxcnel 6bime nOAHBIMU U 0O0CHOBAHHBIMU.

3ananue 1 (17 6aa10B)

Meton OWOMHAMKAIMK 3arps3HEHUS TPUPOAHBIX OOBEKTOB HAXOAWUT HIMPOKOE
NpUMEHEHHE Ul ONpEACICHHUS COJCPKaHUS HEOPraHMYECKUX KATHOHOB W aHHWOHOB. Jliis
KOHTPOJIS 3arPS3HEHHSI BOJ| TSDKEJIBIMA METAJIAMU MIPUMEHSIOT KyJIbTYPHI IUIECHEBEIBIX TPHOOB
Aspergillus, ayBcTBUTENbHBIE K HATUYMIO HOHOB XpoMa Ha ypoBHE 9 * 10 mounb/n. Bo3MoxHO
JIM 3TUM METOJIOM ONPEICTUTh HATMYNE HOHOB XpOMa B IMP0OE CTOYHOM BOJIbI C MACCOBOM J0JIEeH
cynbdata xpoma (I11) 5 * 10° %2 Otser MOATBEPJIUTE PACUECTAMH.

OnnauMm u3 Hanbojee pacHpOCTPAHEHHBIX METOJOB MPOMBINUIEHHOW OYUCTKH CTOYHBIX
BOJI OT XpOMa SIBJISICTCSI METOJ] OCAXKJICHUS €ro B BHJE TMIpOKcUaa. PaccuumTaiite, kakas mMacca
ocajZika TIOJIYYUTCSl TPH TOJHOM OCAKACHUU Cyinb(dara XpomMa THAPOKCHIOM HATpUS W3
UCXOJHOH P00kl cToUHOM BOABI (Viposw = 1,4 11).

3ananue 2 (24 6an7a)

B nmaGopaTtopun UMEIOTCS TpU OAMHAKOBBIX CKJISHKA oO0beMoM 2 . M3BecTHO, 4TO B
KKJIOM U3 CKJISIHOK HAaXOJUTCS CMECh JABYX T'a3oB B 00beMHOM cooTHouieHuu 1:1 (mpu H.y.).
Bcero B skcriepuMeHTe y4acTBYIOT TPU PA3IMYHBIX Ta3a. Eciiu moMecTUTh TICIOIIYIO TyYHHKY B
ckisHKY |, oHa moracHer, B ckisinke || nmyunHka 3aropurtcs, a B ckisiake |1l mpousoiiner B3phIB.
Taxoke U3BECTHO, YTO OJIMH M3 Ta30B OTHOCUTCS K KJIAcCy YIJIEBOJIOPOJIOB C obuiei hopmymoit
CnHm. Ompenenute, Kakue ra3bl HAXOIATCS B KAKJOM M3 COCYNIOB, €CIIM YCTaHOBIIEHO, YTO TIPU
COBMECTHOM IpONYyCKaHUU cMecH razoB u3 | u Il ckisHOK yepe3 M30BITOK BOJHOTO pacTBOpa
THIPOKCHIA Kamblus oOpasyercss ocamok wmaccod 8,92 r. HM3BecTHO, YTO IJIOTHOCTH
HETOIJIOEHHOM 4acTu ra3oBoit cMecu u3 | u |l CkiIHOK OKa3bIBaeTcs paBHOW IUIOTHOCTU
I/ICXOSZ[HOI\/'I CMecH B JTII000# U3 CKIISTHOK, a IJTIOTHOCTD ra3a, BCTYIUBIIETO B peakilnio, paBHa 1,964
KI/M".

3ananue 3 (15 6as10B)

OnHOM M3 OCHOBHBIX MpOOJIEM MOJIYYEHUs U TOCIEAYIOUIEr0 XpaHEHWs HaHOYACTHIL
METaJUIOB SIBIISIETCS. WX OKHWCJIEHHWE Ha Bozayxe. [losToMy sl 3alIMThl HAaHOMOPOIIKOB
UCTIONB3YETCSl XpaHEHHWEe B HWHEPTHBIX cperax. OmpenenuTe maccy HaHOYACTHI] KoOalbTa,
MIOJTYYCHHBIX IOHBIM XUMHUKOM [IeHrCOM, eClTi M3BECTHO, YTO CITYCTsI HeZlenmto ux Xxpanerus 40 %
aTOMOB MeTaJljla OKUCIUIIOCh. [Ipy pacTBOpEHHHU «COCTApUBIIETOCS» HAHOMOPOIIKA B M30BITKE
12 % pacTtBOpa COJITHOW KHCIOTHI BbIAETHIOCH 231 mu Bomopoma. Kakoit o0bem pactBopa
coistHOM KucnoTel (p = 1,0574 r/mn) mis storo morpeboBaica? HanumuTe ypaBHEHHs BCex
ONMUCAHHBIX PEAKIIHM.

3ananmue 4 (20 60a110B)
PactBopenue coneit B BOJE COMPOBOXKAACTCS TEIUIOBBIM A(DPEKTOM: BBIICICHHUEM HIIH
MOTJIOIIEHUEM TEIUIOTHI B 3aBUCUMOCTH OT MPUPOJbI BeliecTBa. Tak, Ipu pacTBOPEHUHU B BOJIE
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142 r runpodocdara nHatpus Beinensercs 23,64 kJk TeroTsl, a mpu pactBopeHuu 358 r 12-tu
BOJHOTO KpHUcTayutoruaparta ruapodocdara narpus mormomaercsa 95,40 k/bx. Ompenenure
terioBol 3ddext mpomecca obOpazoBanus | Momb 12-TM BOAHOTO KPHUCTAJUIOTHApaTa
ruapodocdara HaTpus U3 0€3BOJTHON COJIH.

3ananue 5 (24 6aa1a)

ITpoctoe BemecTBO X, mpeicTaBisiomee coOol ra3 roiyboro mpera (a mpu CHKUKECHUN
KHUJIKOCTb LIBETa MHJUIO) IIUPOKO IPUMEHSAETCS B KauecTBEe JE€3MH(QUIHMPYIOLEro MU
0TOENMBAIOIIETO CPECTBA.

B npupone X obpasyercst B armocepe noj AecTBUEM yIbTpaduOIETOBOrO U3ITy4EHUS
WIN 3JIEKTPHUECKOTO pa3psijia MOJHUH BO BpeMs rpo3bl (peakmus 1). B maboparopHoii npakTuke
HEM3BECTHOE BELECTBO X IOJYYalOT B3aWMOJICHCTBHEM OXJIaXIE€HHOW KOHILIEHTPUPOBAHHOM
CepHOI KHUCIIOTHI ¢ BetiecTBoM Y (coxepskanue Ba B Bemectse Y — 81,1 macc. %) (peaxiust 2).

X — cuJIbHBI OKUCIUTENb. B monapistomeM OOJBIIMHCTBE €0 peakiyii, Hampumep, ¢
yrieponoM (peakuusi 3) win cyibduaom ceuHna (1) (peakmust 4) oAHUM U3 MPOAYKTOB
SBIISICTCSA MOJIEKYJIIpHBIN KHCIOpoA. i KauecTBEeHHOro ompeseneHuss X HCIOJb3YIT METOM,
KOTOPBIA 3aKJII0YACTCS BO BHECEHHWH B CKIIIHKY, colepkamiyr X, Kycouka (priIbTpOBaIbHOU
Oymaru, CMOYEHHOM pacTBOpaMu HOAMJA Kajlus M Kpaxmana. B pesynprare peakuuu Oymara
CHUHEET 3a cueT o0pa30oBaHUS KOMILJIEKCA BbLAEISOLIErocs Hoaa ¢ Kpaxmainom. Hanummre
peaxiHio B3auMOACHCTBIS X € BOJHBIM PACTBOPOM HOHIa Kanus (peakuust 5).

Omnpenenure BemectBa X M Y. Hamummure ypaBHEHHsI BCeX YINOMSHYTBIX DPEaKIHi,
YKQ)KUTE OKUCIUTENIN U BOCCTAHOBUTEIIH.

Yro obecneunBaeT ne3nHPHUIMPYIONINE CBOMCTBA HEU3BECTHOTO BelecTBa X7
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Xumus, 9 kiaacc

3 BapHaHT

Paboma paccuumana na 240 murym.
Bce pewenus oonxcrvl 6Oblms noaubiMu 4 060CHOBAHHBIMU.

3ananue 1 (17 6aa10B)

Meton OWMOMHIWKALMK 3arps3HEHUS TMPUPOAHBIX OOBEKTOB HAXOAWT IIHPOKOE
MIPUMEHEHHUE JIJISl ONIPEICIICHUS COJIEP)KaHUSI HEOPTaHUYECKHX KaTHOHOB U aHUOHOB. J1J1s1 TOUBBI
B KayecTBE TECT-OPTaHW3MOB HCIOJB3YIOT BHUJBI, CIIOCOOHBIC PAa3BUBATHCS TPH BBICOKHX
KOHIICHTpAIUAX METAJJIOB M HakaruBarh uX. OJMHUM W3 TaKUX OPraHU3MOB, OTHOCSIIUMCS K
MUKpomuiietam, siBisiercst Penicillium Gcehro-chloron. C momorip0 3TOro MHKpPOOpPraHH3Ma
MO>KHO 3apETUCTPUPOBATH KOHLIEHTPALIUIO HOHOB KaJAMHsI Ha ypoBHE 3 * 10"® Monb/1. Bo3MoxkHO
JU 3THUM METOJIOM OIPEICIUTh HAIUYNE WOHOB KaJMHs B TOJTOTOBICHHOM 0O0pasile BOJTHOM
BBITSDKKH IIOYBBI C MaccoBoil gmoseit murpara kaamus (1) 4*10™ %. Otser MOJATBEPIUTE
pacderamu.

OCHOBHBIM METOJIOM H3BJICYCHUS MOHOB KaJMUS SBISICTCS OCAXJICHHE €TI0 THIAPOKCHIA
(1) mox neiicTBrEM «M3BECTKOBOTO MOJIOKay. PaccumTaiite, Kakas Macca 0CaJika MOJYYUTCS MPU
MOJTHOM ocaxaeHun Hutpara kaamus (I1) u3 BOJHON BBITSKKM MOYBBI, HCIOJNB3YeMOHl B
sxcnepuMeHTe (Viposw = 1 11).

3aganmue 2 (21 6as1)

B naGoparopun nmeercs ckisiHka oobeMoM 1,2 71. VI3BeCTHO, YTO B HEM HAXOAUTCSI CMECh
Tpex ra3oB B 00beMHOM cooTHomieHuu 1:1:1 (mpu H.y.). Eciu B CKIISHKY TOMECTUTH TICIONIYIO
JYYUHKY — TMpPOU30MAET B3pbIB. M3BECTHO, 4YTO OAMH M3 Tra30B OTHOCUTCS K Kiaccy
yraeBo10poAoB C obmieit hopmynoit CyHy. Onpenenure, kakue ra3bl HaXOASATCA B COCYE, €CIU
YCTaHOBJICHO, YTO TPH MPOMYCKAHUH CMECH W3 CKJISHKH 4Yepe3 M30BITOK BOJAHOTO pacTBOpa
TUAPOKCUA KaJbIMs MPOUCXOIUT 0OpazoBaHue ocanka (peakuus 1). MI3BecTHO, UTO MJIOTHOCTD
HETOTJIONMICHHOW YacTU Ta30BOM CMECH M3 CKIISTHKA OKa3bIBA€TCS POBHO B JIBa pasza Ooiblie
IUIOTHOCTH T'a3a, BCTYNHUBIIErO B PEAKUUIO (P(npopearnposasmero raza) = 1,964 KF/M3). Paccuwnraiite
Maccy ocajika, 00pa30BaBIIErocs B peakiuu 1.

3ananue 3 (18 6a/s10B)

OI[HOfI U3 OCHOBHBIX np06neM MOJIYYCHHA W TOCICAYIOMIECTO XpaHCHHUSA HaHOYaCTHUI]
METaJUIOB SBJISETCS HMX OKUCJIEeHHWEe Ha Bozayxe. [losToMy s 3amMThl HaHOMOPOIIKOB
UCIIONIB3YETCSl XpaHEHHWE B UHEPTHhIX cpedax. OmpeaenuTe Maccy HAHOYACTHI[ Kele3a,
MOJIYYEHHBIX IOHBIM XUMHUKOM JIMUTpHEM, €cii U3BECTHO, UTO CITYCTS HEJIEI0 UX XpaHeHHs 65
% aroMOB MeTajula OKHCIWJIOCh N0 ABoWHoro oxcuaa skenesa (Il, Ill). Ilpu pactBopenun
«COCTapHBIIETOCs» HaHOMOpoIKa B u30bITKe 10 % pacTBOpa COJSIHON KHCIOTHI BBIIEINIOCH
389 mn Bomopona. Kakoii o6bem pactBopa cosistHOM kucnotel (p = 1,0474 r/mm) ans storo
notpeboBaics? HanummTe ypaBHEHHsI BCEX OMMCAHHBIX PEAKIU.
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3ananmue 4 (20 6a1J10B)

PacTBopenue comneit B BOJie COMPOBOXKIAETCS TEIUIOBBIM 3(PPEKTOM: BBIICICHUEM WM
NOIJIOUIEHUEM TEIUIOTHI B 3aBUCMMOCTU OT IPUPOABI BellecTBa. Tak, IpyU pacTBOPEHUH B BOJE
483 1 cympdara muHKa BbIAesieTcs 232,71 kI TemIOTh, a TpH pacTBOpeHHH 287 T
renrarugpara cynbdara muaka morjomiaercs 17,70 x[x. Omnpenenurte TemnoBoit 3¢ ekt
nporuecca oopazoBanus 1 MoJb renTaruapara u3 6€3BOIHOM COMH.

3ananmue 5 (24 6an7a)

PactBop BemiecTBa X uMmeeT UBET GYKCHH U IIUPOKO MPUMEHSETCS B ObITY M MEAUIIMHE B
KaueCTBE AaHTUCENTUYECKOIO CPEJICTBA.

Hcropuyeckn mnepBbIM CIIOCOOOM MOJTY4YEHHS BellecTBa X SBISETCS JIBYXCTYIEHUYATHIH
IIPOLIECC, BKJIIOYAIOIIMKA HA IIEPBOM 3Talle IIPOKAJIMBAHNUE HA BO3AyXe BeLIeCTBa Y, UMEIOIIErO
Ha3BaHUE «ITUPOJIO3UT» U cojepkaiero 63,218 macc. % mapranua B cTeneHu okuciaeHus +4 co
menousto (peakuus 1). 3aTteM, MOJTyYEHHBIH B X0JIe peakiu | pacTBOp KHUCIOPOICOACPIKAIIETO
BemiectBa Z (conepkanue K u Mn B BemectBe Z — 39,594 u 27,919 macc. % cOOTBETCTBEHHO)
00pabaThIBAIOT XJIOPOM (peakius 2).

X — CHJIbHBIN OKHCIUTENb. B 3aBUCUMOCTH OT KUCIOTHOCTH BOJHOTO PACTBOPA OKUCIISIET
pa3IuYHbIE BEUIECTBA, BOCCTAHABIMBASCH 1O COEAMHEHUI MeTalljia pa3HOW CTEIEHU OKUCIICHMS,
HaIpUMep, MpU peakinu X ¢ Cyab(OUTOM Kallis B IPUCYTCTBUU CEPHOI KUCIOTHI — IO METalla B
CTerNeHu OKucieHus +2 (peakims 3), a B BOJXHOM pacTBope — 10 coenuHenus Y (peakuus 4).

Omnpenenurte BemectBa X, Y u Z. HanumuTte ypaBHEHHSI BCEX YHOMSHYTBIX pPEaKIIUM,
YKaXHUTE OKUCIUTEIN U BOCCTAHOBUTEIH.



