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YUCTAA BOIA
W CAHUTAPUA

3apava 1 - B TxoM omMyTe

HeKkoTopble (pame caMble TOKCUYHble!) COeAMHEHUS aKTUBHO
WUCMONb3YIOTCA  UESIOBEYECTBOM:  CBMHEL,  COAEPHKWUTCS B
aKKyMynsiTopax, pTyTb MCMONb3yeTcs AN TEPMOMETPOB, MbILUbAK
COAEpPXUTCA B NecTuuMaax W KOHCepBaHTax ANs ApPeBeCUHbI,
UMaHuabl MOTYyT COAEpMKaTbCA B HEKOTOpPbIX necTuumngax w
poAEHTULMAAX, @ KaAMUIA BXOAUT B COCTAB HEKOTOPLIX NniacTMacc u
MUrMEHTOB. Tak WAM MHaye, Nepeync/ieHHble 3arpasHUTeNn MoryT
nonaaatb B OKpYKaloLLlyto Cpeay, a MMEHHO B pas/iMyHble BOLOEMbI.

Mpeanoxute MeToAbl  KayeCTBEHHOrO U KOJIUYECTBEHHOMO
onpeaeneHuss ABYX M3 MEPEUYNUCNEHHbIX 3arpssHuUTeneil Npu ux
COBMECTHOM MPUCYTCTBUU. Baw MeToa He [OMKEH coaepKaTtb
CTaAuii UHCTPYMEHTANbHOIO OMpeAeNieHUss COAEpMaHus TOoro uau
MHoro BeuwecTtBa (1.e. doToMeTpUio U Ap.). B peleHun npuseaute
noapobHyto cxemy npobonoAroTOBKM, METOAMKY aHanu3a U OLEHKY
MOrpeLHoCTN onpeaeneHus.



1 OTBETCTBEHHOE
MOTPEB/IEHUE
M POU3BOACTBO -

3apaya 2 - BbicOKONNOTHbIE pacTBOPbI

PacTtBop Knepuuum — oanH 13 Hanbonee NAOTHbIX BOAHbIX PaCTBOPOB
(5 r/Mn - NNoTHOCTb HacblweHHoro pacteopa npu 90°C). 3710 ero
CBOWCTBO WCMO/Mb3YeTC B MWHEpanorui Ans  onpeaeneHus
nioTHOCTe MuHepanoB. Wccnepyemblit obpasel, nomeliaercs B
pacTBOp, KOTOpblii 3aTeM pasbaBnsieTca BOAOW A0 Tex Mop, Noka
obpasel, He HaYHET TOHyTb. [LIOTHOCTb MONYYEHHOro pacTBopa
onpeaenseTcs pedpakTOMETPUYECKM.

OpHaKo y pacTtBopa Knepuum ecTb CyLLECTBEHHbI HEA0CTaTOK — OH
BbICOKOTOKCMYeH. [lpeanoxute eMmy 6e3onacHyio anbTepHaTuBy.
O6pa3sLbl Kakoil HanbosblLeil NAOTHOCTU MOTYT BbiTb U3Yy4YeHbl Mpu
MoMOLLM Ballero pacTtBopa? Kakue WMEeHHO MUHepanbl YyaacTcs
nccneposath? OnuwnTe Apyrne NpenMyLLecTBa U HEAOCTATKM Ballero
pacTBOpa Mo CpaBHEHUIO ¢ pacTBopoM Knepuuu.
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3agava 3 - Kakne nogsogHble?

MoucK anbTepHaTUBHbIX UCTOYHWUKOB Cbipbsi A/ MOJyYEHUS YEePHbIX
W LUBETHbIX METaJI/IOB SIBASETCSA BaXHOW 3aAayeil Ans YenoBeYecTBa,
TaK KaK UCNonb30BaHUE PyAHbIX UCTOYHVKOB HaHOCUT BonbLLO Bpes
skonorun. JlioasaM  [aBHO  W3BECTHbl  KeJe3HOMapraHueBble
KOHKpELMN W MEeTaNIoHOCHbIE Wbl, SBASIOLMECS MEePCMNEKTUBHbLIM
WCTOYHMKOM MHOMEeCTBa METaJIoB.

Bam npeanaraetca npeanoxuTb cnocob  BblAENEHUs U3
CYLEeCTBYIOLWMUX KOHKPeUWid Unu WNoB Tex MeTansoB, KOTOPbIX B
cocTaBe 6osblue BCEro rno macce, B BuAe MPOCTbIX BELECTB WU
TBEpPAbIX cosieil. [lpuBeauTe XMMUYECKMe MPOLECChl, OnucaHue
obopyfoBaHUs U peareHTOB, HeobXoAUMbIX ANA HUX, a TaKke
NpeAnoXuTE YCN0BUS NPOTEKAHUA paccMaTPUBAEMbIX NPOLLECCOB.

OueHute apPeKTUBHOCTb 1Crnonb30BaHUA Cbipbs "
npeAnonaraemMoe  KOJMYECTBO 06pasyloWMXCHs  OTXOZOB  MpU
nepepaboTke 1 T Cbipbs B roj,.




3apava 4 - UsobyTaHon B KauecTBe bMoTONIUBA

Co3paHue BO306HOBAAEMbIX WCTOYHWUKOB TOMAUBA SIBAAETCH aKTyaslbHOM
npobnemMoil COBPEMEHHOCTU. BMOTEXHONOMM  UCCNEAYT  pasnnyHbie
BapWaHTbl BUOTONAMB, B YAaCTHOCTM M306yTaHO, Be[lb €r0 MOXHO CHUraTb B
aBuratensx ana obeluHoro rasa. MyTb cuMHTE3a usobyTaHona u3 nupysaTa
(nyTb 3pauxa), NpUCyYTCTBYET Y HEKOTOPbIX rPMbOB.
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[pubbl pacTuTb AOPOro, AOATO U CNOXHO, MO3STOMY B LENSAX 3KOHOMWU
yuyéHble caenann reHHo-moauduLMpoBaHHylo E. coli, KoTopas uMeeT 3TOT
nyTb. Ho nouemy-To B aapobHbIX yCNI0BUSIX Bbixog, 130byTaHoNa oKasancs
CUNbHO Nyylle, YeM B aHasapobHbIX.

YeM MO¥HO 3TO 06bACHMTL? [peanoxute crnocob yBeNWUWUTb BbIXOA
nsobytaHona B aHaspobHbIX ycnoBusx. B xole pelleHus AN Bcex
MoAMUKALMI Ha MONEKYNPHOM U MakpOMOJIEKYNIAPHOM YPOBHE [OJHHbI
EbITb NpeAnoXeHbl KOHKPETHbIE NYTU peanusauuu.




3apayva 5 - TonnMBHbLIA 3NeMeHT

TonavBHBLIA  31eMeHT — 3TO  3NEeKTPOXUMMUYECcKoe  YCTPOWMCTBO,
nospofollee npeobpa3oBbiBaTb BHYTPEHHIO 3HEPrui0 ToMavMBa B
3NeKTpUYecKkyo. B oTnMuMe OT KNaccuyecKoro noaxoAa K MOJyUYeHUIo
3NEKTPO3HEPrUN - npeobpasoBaHMA 3HEpPrun ToMaMBa B TErJIOBYIO,
TENJOBOW B MEXaHWUECKYD, @ MexXxaHWUeCKoW B 3NIeKTPUYUECKYIO,
TOMJIMBHbIV 31eMeHT paboTaeT 6e3 “nocpegHMKOB”, 3@ CUET YUEr0 OH MOXET
pocturatb bonbwmnx KMNA.

CoBpeMeHHble TOM/IMBHbIE 3/1IEMEHTbI UCMOb3YIOTCS A0CTATOYHO LMPOKO:
B TpaHcnopTe, Manbix 6ecrnunoTHbIX cUCTEMax, CUCTeMax HaKonaeHus
3Heprum u HebosblMX 3NeKTpocTaHumax. [Ana noHpaBMBLUENCS BaM
obnactm npumeHeHus (MoxeTe BbiOpaTb W3 MNEepPeyYUcNeHHbIX Wuau
NPeanoXuTb  CBOKW)  onuwute  TpeboBaHusA, npeabsABNAEMble K
WUCMNonbL3yemMoMy B Helt TONAMBHOMY 31eMeHTy. peanoxuTe IKONOrMUHbI A
TOMJIMBHbIA 3NEMEHT, YAOBNETBOPAOWMIA 3TUM TpeboBaHusaM. Onuwute
CTPOEHME U NPUHLIMN ero paboTbl, a TaKKe YKaXKuTe cnocob nonyyeHus
Tonsavea. He 3abyabTte nogpobHo onucatb ero AOCTOMHCTBA U HEAOCTATKU.
[lononHuntensHo paccuntanTe TeopeTuueckuin KMJ atoro anemeHTa U, no
BO3MOMHOCTW, MPUBEANTE IKCMEPUMEHTAIBHOE 3HAUEHME.
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MHOYCTPUANU3ALLAA,
MHHOBALIMW W
MHOPACTPYKTYPA

3apaya 6 - BogpopogHas aHepreTuKa

Boaopoa MoMeT BbiCTynaTb B poAu 3KonorMyHoro cnocoba xpaHeHus
SHEpPruun, Tak Kak OH HETOKCUYEH, a B XOAE €ro OKucneHus obpasyetcs
ToNbKO Boja. lpu 3TOM OH o06najaeT BbICOKOW YAENbHOI TennoToi
Cropanusi, To ecTb B HEM yaaétcs 3anacti 60ablioe KONMYECTBO SHEPTUN.
Ho xpaHeHue camoro Bogopoaa npeacrasnseT coboil HENPOCTYIO 3ajady: B
razoobpasHoM COCTOSIHWWM 3a CYET Manoro pasMepa MOJEKY/bl OH MOXKET
andbyHAMpoBaTL CKBO3b CTEHKM cocyaoB. OanH U3 cnocoboB pelleHus —
nepeBOA BOAOPOAA B MUAKOE COCTOSHME MPUW HU3KOM TeEMNepaType, HO 3TO
NPUBOAUT K  HeobXxoauMMOCTM  CO34aHUS WU NOAAEPMaHUSA  TaKux
3KCTPeMalbHblX YCN0BUIA. ANbTEpPHATUBOM ABNAIOTCA COPOLMOHHbIE METOADI,
KoTopble MOryT 6biTb OCHOBaHbI Kak Ha GU3MUYECKON, TaK U Ha xeMocopbuuu
BOAOPOAA.

MNpeanoxute copbeHT ANns XxpaHeHus Bosopoaa. PaccuntainTe o6 bEMHYIO K
3HepreTUYeckylo EMKocTb Bawero copbeHTa. Ykaxute Heobxoaunmble
YCNoBUA ANS COXPaHeHUs 1 BbICBOOOMAEHMA BOAOPOAA, a TaKKe onuwunTe
COOTBETCTBYIOLLME MPOLIECCbl, MO BO3MOXHOCTM  COMPOBOAUB  UX
TEPMOANHAMUYECKMUMU BbIYUCAEHUAMMN.

MprBeanTe 4OCTOMHCTBA M HEAOCTaTKM Bawero copbenTa. [lonofHUTENbHO
______:,:.-r'-"ﬁ\oueHme ero CTOMMOCTb 1 BO3SMOMHOCTb MOBTOPHOIO MCMNO/b30BaHUSA

nocne BbicBOOOXKAEHWS BOAOPOAA.



UHOYCTPUATTH3ALINA, '
HHHOBALIMW W
HHOPACTPYKTYPA

3apava 7 - Divide et impera

PazpeneHve HeGTU Ha GpaKkLMK — BarKHelLWasa 3aaaya XMMNUYECKoin
npoMbilIeHHOCTN. Ha ceroAHsWHWIA AeHb, OCHOBHbIM METOAO0M
ABIAETCA PEKTMOMKALMSA, HO ANHAMMKA U3MEHEHUS MUPa BbIHYK4aeT
Hac Bcerja UMeTb B 3anace ajbTepHaTvBHble Cnocobbl.

Mpepnoxute cnocob pasaeneHvs cbipoii HeGTV KaK MUHMMYM Ha 3
pas/ivyHble ¢paKkuuMn MEeTOAOM, OTIUYHLIM OT PeKTUPUKaLUM
(ppakumnoHHON neperoHKn). OnuwuTe npeanonaraeMblii CoOCTaB
dpakuuii 1M WX OTAMYMe OT MNPOAYKTOB MeToda OpaKUMOHHON
neperoHkn. [aiite cBOO 0H6OCHOBaHHYI OLIEHKY 3OPEKTUBHOCTU
NnpeasioeHHOro MeToAa, OnNuLINTe ero NpenMyLLecTBa U HeAOCTaTKW.

MpuBeauTE KOHKPETHbIE MPUMEPbLI BO3MOXHOCTU UCMONb30BaHUA
noJsiydyaemblx GpaKkuUnii Ha NpaKkTUKe.
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3apayda 8 - ArogHas HedTb

B npownoi 3agaye BaM yKe YyAanocb pasgenntb HedTb Ha
HECKONbKO HOBbLIX Opakuuii, He Kenaete /M Bbl MONAKOMUTLCH
nofyyeHHbiM? Mbl npepgnaraem Bam wucnonb3oBaTb MNepBUYHbIE
HedTAHbIe NPOAYKTbI ANSi BECbMa HEOObIYHbIX LieNel.

Bcemn nobumble aroapl copep:at B CBOEM COCTaBe XapaKTepHble
OpraHuyeckoe BelLecTBa, OTBeYalolle 3a BKyC 1 apomart. BeibepuTte
nbumyto frogy 1, ucnonb3ys HedTb B KauyecTBe eAUHCTBEHHOrO
NCTOYHMKa aToMOB yrnepoaa, nonpobywnTe NoNy4nTb
COOTBETCTBYIOLWMNIA ArOAHbIA BKYC, GOPMUPYEMbIA MUHUMYM TpPEMS
BellecTBaMM B OMNpejAeNeHHOM COOTHOWeHUW (obszaTeNbHO
yKauTe ero B CBOEM peweHun!) C NOMOLBbIO XUMUYECKMX
npespaLLeHniA.
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ABTOpbI 3a4au:

deoKTncToBa AfenmHa
KoMuH leoprum
Xopowwunos KOpui
MeKkepa Uropb

COHUH Nropb

bByeB Butanuu
OpanHapuesa AHHa
backakoBa CeetyiaHa
LentoxvH AnekcaHap
Opnos Anekcen

PoanHa Jiob6oBb
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