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Lo HEJON OCBOEHHS  THCTTHITLTHHBI

Llensto  ocBOCHHN  JHCUHNAHHBL ABAACTCH  ODYYMEHHE CTYJACHTOB TCOPETHUECKHM W
HPAKTHUECKHM OCHOBAM  ONTHYECKHX METOLOB KOJIMUMECTBEHHOTO AHAIMIA W HIACHTHQUKALMN
BEIECTB,

Jwiaua AMCHHIIHHEL COCTOHT B TOM, 9T0 HA OCHOBAHMM NOAYHEHHLIX TEOPETHUECKHX
AHAHMH B IPAKTHYCCKOTO OBIQICHHA ONTHYCCKUMH MCTOLAMM  AHAIN3E, 8 TAKKE METOLaMM
pacuera  peIvabBTATOR  IKCHEPHMEHTA,  CTYJICHTBL  MOTIH  [PABAILHO  BRIOHPATL  METOJLI
HCC/ICOBAIMS BEIICCTH B COOTHETCTRUN ¢ NOCTABICHIOR neped numu npobaemoit, paspaborars
CXCMY GHAIM3A, NPAKTHHECKH TPOBCCTH Cro U HHTEPHPETHPOBATE MOAYUCHHBIC PE3YILTATLL

B pesyastare HayHeHus IHCHHIIHHEL 00y Ao wnites 1o/ men:

- MOHHMATH POk OHTHYECKHX METOMOB aHwInia M o0JacTel HX HCHOALIOBAHHA B
XUMHYECKOM BHAIHIE,

= BAVIETE METPOJIOTHYECKHMH OCHOBAME aHamn3a;

- FHATH CYILECTBO PEAKIIN 1 TIPOLRCCOR, HEMOIIVEMUIX B ONTHHMECKHX METOLAX,

< UMETH npeactasierie 00 0cobeHHOCTAN ODBEKTOB AHATH A,

- BARACTL METOA00THEN BLIOOPA METOAA AHATHIA, HMETh HABBIKK UX IIPHMEHCHHA,

2. MECTO JHCUHHILIHHBI B CTPYKTYPE O1OIT BO

Jncunnanna «OnTHUecKne METOIh AHATHIAN OTHOCHTCS K BAPHATHBHON vacTH yueGHOro
naana AucHMmE no vanpasiennio noaroroskn 04,0301 Xumus (ksaandurauns «Gakanasp»),
HHPOPMALHOHHO K IOTHYICCKH CRATAHA CO CACAYIOMNMH JAHCUHILIHHAMH S

- AHANMTHYMECKAA  XHMUA  (METOAB  auamsa,  npoboorbop o npodOnoaroToBKa,
KOHUEHTPHPOBAHHE 1 PABIEICHNY ),

- OPrasnyeckas XuMud (CBOHCTRA OPraHnYeCKHX BCHIECTR ).

< (pusmveckas XuMud (COpOUHONNLIE NPOLECCHI);

- (huanKa (ONTHKA, ATOMHAS CHCKTPOCKONMHA, WIEKTPHYSCTRO ),

- MaTeMaTHKd (METO/IbI MATEMATHHECKON CTATHCTHKN ),

Ocpoenne JanHoil AMCHMIIHHLL HEOOXOAMMO KAk [IPeIICCTRYIONICS U CAeAYIOUnA
JMCHHTANH; e XuMuiecknil  anaans o0LeKTOB OKPYKAOWEH Cpeibly, «XHMHUA CHEUHATBHBLIX
BELECTRY, « XHMHH OKPYIKAKMIEH Cpe/ibly (BAPHATHBHAN HACTh ),

3. KOMITETEHHHH OBYYAIOUIEDTOCH, @OPMHPYEMbBIE
B PEIVILTATE OCBOEHHS JIHCHHILIHMHBI

B pesyanrarte ocBOeHns AMCUHIIHEL 00YSaommMics J10/KeH 1eMOHCTPHPOBATH
CHEAVIOUIHE Pe3y/IbTaThl O0YHCHHUA:

SHarn: HOPME! TEXHUKH Oe10ACHOCTH M YMEHHE PEAIN30BATE UX B 1a00PaTOPHLIX M
TexHonornueckux veanosuax (ONK-6),

Baaaers: cnoco0HOCTHIO BRIIOAHATE CTAHAAPTHRIE ONEPALIME 10 TPE/UIATEEMBIM
metomnkam (ITK-1);

HARBIKAMM IPOBEICHUA XHMHUCCKOTO IKCHEPHMEHTA, OCHOBHBIMH CHHTETHUECKHMMH |
AHAITHYCCKIME METOAMM TTONYUEHIA H HCCTEAOBAHMS XUMHUECKHX Betects u peakinii (OITK-
)

GAI0BLIMH HABLIKAMA HCIOLAOBAHNA COBPECMEHHOIN QINAPATY PRI NP NPOBEACHH I
HayuHbix weeneaosanmii (ITK-2):

CHETEMON (DY HAAMEHTANLHEIX XUMHUCCKHX nonaTril (TTK-3):

HABKIKAME [IPEACTABACHUS NOIVHEHHBIX PEIYILTATOR B BHAC KPATKHX OTHETOR M
npesenrammit (1TK-6);

METOAAMI BE3OTNACHOIO OOPAIIEHNA ¢ XMMIHECKHMH MATCPHAIAMH C YHCTOM HX (PHINKO-
xumuueckux caoiiers ([TK-7).

el




VMeTh: HCHOALIOBATE HOMYUCHHRIC IHAHNUA TEOPETHUCCKIX OCHOB (hYHIAAMCHTATLHBIX
PASACTOB XUMUH 1IPH petnennn npodecenonanpiux 3amau (OTTK-1);
NPHMEHATL OCHOBHLIC CCTECTRCHHOHAY MBI JAROHEI M 3AKOHOMEPHOCTH PAIBHTHS
XHMIYECKON HAYKH [1PH aHAIH3e NONYUCHHBIX peayabraton ([1K-4);
HCTIONBLAOBATE OCHOBHEIE 3AKOHE! ECTECTREHHOHAY MHBIX INCUHILIHH B HPO(eccHoHanLHOf

nestenwdoeTn (OIK-2),

4L CTPYRTYPA U COJEPAKAHHUE JIHCITLINHBI

OOu@as TPy a0eMKOCTE AMCHHITHHEL COCTABARET 5 1aueTHix eannni, 180 vacos,

Bt vuebuoii pabotu, BIOYas bopmu
CAMOCTOATENLHYIO padoTy Ofbem Tekyulero
" 1l KOHTPOA
CTYL g : HeOHO
CTYACHTOB H rFy.:ELmMKc:L Ih(@ ¥ Eﬁ. i : yeNEBaEMOc
E" | g — L”'Eh{__ " . pul]ﬂrH. c TH (o
i ; “ H W
w| Poew  (E|E[FZIDIF(EIZ|R(F]| |omenenn | veacamn
= z |z |&5 ?l = M cemecTpa),
JHEHHILTHHEL ilx E |2 |E |7 A
Jlg B[S |8 |8 < HITEPAKTHE (hopma
g = |F |8 |z TIPOMEHY TOY
. 7, HBIX ?
T E E E =S | T . ol
= < E E METOM0R (B aTTeCTaLIM
= o " vacax/%) (no
ot S T I | cemecTpam
I, OcHoBHBIE TOHATHA 12 |4 ” 2/50
W onpeaenenns
e - _— | 5 ii.- | —— — N —
2. Teopetnueckne 3-5(6 3/50 Peiirin-
OCHOBRI ONTHHECKHX =
METOA0R aHaTHa it b
Nl
3, MeTom 6- |10 o " 520
MOJCKYSPHOT 10
CHTHYECKOH
CHCKTPOCKOMMM . _ i
4, MeTosst aToMHOi 11- | 8 " i 4/17 Peittumr-
OrrrHeckoi 14
CHERTPOCKOTTHH RehpR
No2
5. ATOMHO- 15 |2 ' ’ B
a0copbIHONHHAs
CHEKTPOCKONMA
6. MK-cnexrpockonns 16- | 6 ' : 217 Peiitumr-
L7 KOHTPOJIb
N3
e . I 1022 Ixzamen
(36)




Obduee
e KOAHHECTBO
| KOMITETEH LM
JUCHHNNHBI | Konnue
| s [Kommierenimn
K2 T4 | 11 K- NK-| -1 CHTI
| Hacon
B OcHosHble | 20 t |
NOHATHA "
ONpEecHIA e e, mll By .
2. TeopetHueckne 60 4 + T 3
OCHOBBI ONTHYECKHX | |
METOAOB AHaIN3a e ) e | PECL | S ! N
3. MeTtoaw 30 + I + t + 4
MOJIEKYIAPHOI
OnTHHeCKol
| CHEKTPOCKOITHH R | | _ | .
4. Metobl aTOMHO 30 : ' | | + 5
onTHvecKoil
{ CHCKTROCKOIHH [ESTE SRR (|| | WS SR, RPNy M| IR, | | PSS ST —|
5. ATOMHO- 20 + ' 2
abcopOIHOHHAN _ ' '
CHEKTPOCKONNA |
6. ATOMHO- 20 t t + + O
IMUCCHOHHAR
JSLERLOROTIMA . | W e =l : seadd
Hroro 180 3 5 3 3 313 2 %2
Bec komnerennmn 0410704 04 |04 04 |03
re—— e B A l I

Pasae s Aneumnianme
Ocuoptt OmTHaecKny MeTo1on e

f.1III'JI'C'1'|.'|' WICKTPOMArHHTHOTO  H3JIYHCHHA. OcHOBHBIE  THIILL  B3AMMOACHCTBHA  BeleCTRA ¢
HIIYHEHHEM! SMHLCCHA (TeIJIOBAA, JHOMHHCCHCHIHA), TOMIOMECHHL, PacceHHHe, KJlHUUH[l}HKﬂIlHH
CHEKTPOCKONMHYCCKANY METO0R M0 SHEPTHH, |':J'IHCE.:FI(IJ'HK1IIJ.I1H CNEKTPOCKONNYCCKHX MCTOI0B HO
OCHOBC  CHEKTPE  WICKTPOMATHHUTHOIO  WAIYHCHHAD dTOMHAH, MOJCKY/IHPHAN, aﬁcupﬁllmmﬂm.
IMHCCHOHHAA CIICKTPOCKOTIHA,

Crekrpal atoMor. OcHoBiible B BOIDYAICHHBIC COCTOAHMS ATOMOB, XAPAKTCPHCTHKH COCTOSHMI,
Suepretuveckne nepexo/nt [pasuna orGopa. 3akonsl uenyckanus n nornotenns. Bepostnocty
WIEKTPOHHBIX  MEPEX0A0B W BPEMEHA KIIHN  BOIOYIKJACHHBIX  COCTOANRIA,  XapaKTepucTnkn
CHERKTPITLITLIX STHHME: noa0Kenue CHEKTPE, HHTCHCHBHOTTL, IOV ITHPHE,

CrekTpsl MOAEKY/1: X 0COBEHHOCTH, UXEMBI MIEKTPOHNBIX YpoBHel Mostekybl, [peacrasienue o
HOJAHON FHEPIHN MOJEKY T KAK CYMMBE WIEKTPOHHOI, KoaebaTtensnoil n spawatensroi. OcHobHbIe
JAKOHB! NOFJIOWEHHA MIEKTPOMAHHTHOTO WaiyueHus (byrepa) u sakon winydenus (Jlomaknia-
[leiibe), Casib AHATHTHYECKOrD CHIHANA € KOHUEHTPALNE ONpeieaseMoro CoeanHeH s,




Anmaparypa. CriocoObl MOHOXPOMATHIALMK AYMHCTONH SHeprun, Kaacenukauns CrnekTpaibibix
npubopon ux Xapakrepuetuin. puemuukn nanydenns. Hucrpymentansuesie nomexu. Hlymer u
OTHOLICHHE CHIHA=IIYM, OLEHKH MHHUMANBHOTO AHANHTHYCCKOIO CHIHANA,

MeToan aroMuoil 0nTHYECKoI CHERTPOCKONNN

Aromuo=-smuccnonnntii meron, Metounmnkn  atoMusanin - w Hl!iﬁ}'H{_’.lL‘llIin MNIEKTPHYECKHE
PSP [..'l:h'l ORBIC, HCKPOBRBLIC, NMOHHEKCHHOMD JABJICHUH ). NJaMeH, NAASMOTPOHLIL, HHAYKTHRHO-
CHATANNAR TI0ME, JUMCPLI UX OCHOBHBIC XAPAKTEPHCTHEM, DHIHHECKHE ¥ XHMHUCCKHE NpoUecch
B HETOMHHEDX STOMB AN W HLTH'F}'H(.'H.‘HHH.

Cnextporpauyecknii M CneKTpOMETPHYECKH METOABI anannsa, Mx ocobennoctd, obaacTi
npumenennd. Kaueersenuniii 0 KOIHUCCTREHHBIT AHATHE METOIOM IMHECHOHHON CHEKTPOMETPHN
aamenn.  OcHoBHAs annaparypa: cnektporpadinl, kKsantoMerpel. [liamennsie  GotoMerpu o
CHEKTPOGOTOMETPBL, METPONOrHUICCKHE XAPAKTEPHCTHIN 1 AHATH THYECKHE BOAMOIKHOCTH,

Aromuo-hayopecuentunii meron. Hpunin Meroa; ocoGennocti u npuMenenne,

Aromuo-abeopbunonnntii Mmeron, AtoMusatopel (ILIAMEHHBIC ¥ HenlaMennsie), Metounnk
HATYUEHHS  (JaMIbl ¢ NOJABIM - KATOAOM, HCTOMHHKH  CIJIOUTHOTO  CHEKTPA, 7a3ephl), X
XAPAKTEPHCTHRN,  CHCKTpaibibe 1 (BHIHKO-XHMUUCCKHE [OMEXH, ¢noco0bl MX  YCTPAHEHHS,
MeTpoaoruieckne XapakTepueTHKn, BOSMOKHOCTH, MPEHMYLLECTRE W HEAOCTATKH METOA, €10
CPABHEHNE ¢ ATOMHO-IMHCCHOHHLIM METOIOM,

FTpusepsl  HpakTHYecKoro  NPUMEHEHHS  ATOMHO=YMHCCHOHHOIO M ATOMHO-a0COPOLHOHHOTO
METOJIOH,

MeTo/an MOAEKY ASIPHOTT OINTHYECKOI CHEK TPOCKOTIN

Moaeryaspran abeophunonnas cnexTpockonns (enexrpodoromerpus). Coiih XHMHYCCKOH
CIPYRTYPBL - coeamnuenns ¢ abcopbunonnuim — cnexrpoM,  MYHKUHOHWILHBIH  aHaIHl 110
KOACOATENALHBIM B MIEKTPOHHLIM crekTpaM. CBash ONTHYECKON 1I0THOCTH ¢ KOHUEHTPatnen,
OcHoBHON  3aK0H  cpetonoriomennd,  OCHOBHBIC  NPUYMHBLL  OTKIOHEHHA 01 3aKOHH
(mucTpyMenTaabtbie U gusnko-xumuaeckue), [oustie of weTHnHOM KOV ILEMEA MOJSPHOM
KOMPPHIHEHTE MO 0IIEHHS,

Cnocobn MCIVHMENHA OKPULHEHHBIY COLAMHEHH, '-'|'H'I'II;HU:I}‘II‘:'IL'L'I{HL' AHATHTHHECKHE PCATCHTHI,
rpebosanna K nusm. CnocoOnl ONPEACICHIS KOHUEHTPAIIHN BewlecTs, Mamepenne BLcoKHX, HIBKHX
ONTHYECCKHX naoTHoOCTel (aneperinanbibil MeToa), AHAIHT MHOIOKOMIOHCHTHBIX CHCTEM,
[Mpumenenne metoma s MCCHCIOBAHNS  peakuuil B pacTropax  (KOMILIeKeoodpasosanmns,
NPOTOOHTHYSCCKHX,  NPOLecCcoB arperatmm ), CONPOBOAIAKIIHRCH  HAMCHCHHEM  CHICKTPOR
NOUOEH s, Ml.:'l'pu.'il'rl'II*ICCKHL' MAPAKTCPHCTHEY H AHANHTHYCCKHE  BOIMOMHOCTH, ”!,*ii‘!MU[!hl.
NPAKTHUCCKOTO MPUMEHEHHS METO 1,

MOJaeRy MpPHAN OMBHECHERTIAN CHERTPOCKONIA. KIacCHpuKatms Buios IOMIHECHEHITHI
no HCTOMHMKAM BOAOY A ICHISA [ XeMHTIOMHHECHEH LT, OHONOMHHECHCHILHH,
WVIEKTPOMIOMHHECHEHUMA, (POTOMOMHHECHEHIMA U AP, ). MEXAHUIMY M IMTCALHOCTH CBEUCHNA,
Mayopecuenunn u dochopecuentns. Cxema Hoaonckoro. 3akon Crokea-/lommens. [Mpasuio
WPKWILHON cummerpun Jlenumna, MakTopsl, BIHKIOUIME HA WHTEHCHBHOCTL JHOMHHECIICHIIHN,
Tyvmenune momunecuenunn. Cnexrpansibie o Quinko-Xxumuveckne nomexu. KoawvecrBeHunlii
AHATHE  JHOMMHECHEHTHRIM  MeTOA0M, MeTponornyeckne XapakTepucTHkl M AHATHTHYECKHE
BOAMOKHOCTIH  Mmeroga,  UpasHeHne  BOIMOMHOCTEN  MoackyaspHoil  abeopbunonuoi  n




Tymenne momuHecuenunn. CnekTpaibibie 1 GUInKo-xumuueckne nosexu. Koanuecrsennnii
AHATHS JHOMMHECHCHTHRIM - MeTOAOM,  MeTponornueckne XapaktepueTikn M aH@IHTHUCCKHE
BOSMOPKHOCTH — MeToja.  CpapneHne  soamomHoctell  Moaekyaspuoil  abcopOiumonnoilt
JHOMMHECHICHTHOH  CHCKTPOCKOIMM — NPH  ONPEACACHHN  HEOPIaHHYECKHX  COCTHHEHMiI,
penmyuectsa  TOMHHECUCHTHOR  CHECKTPOCKOMIU  11pH HACHTHDHKALMAN W Onpeaenennn
OPraHuYeckux COeTMHEHNI.

5. ObPASOBATENLHBIE TEXHOJIOI'MH
Hpr wayuennn  Teopernieckoro  kypea nenonpayiores meroast 1T - npumenenne
KOMILIOTEPOB JUIA IOCTYIA K HHTEPHET-pecypeaM, Henoibiosanue o0yUalommx nporpamMs s
pactmpenust  uHopMaunontoro  noas.  obecnevenns  vaoOeTra npeobpasosanus |
CTPYKTYpHpoBaHus nnopmannu 1as rpanchopmauny ¢é B sHanue,
[penoanecenne TEOPETHUECKOTO MATEPHATA OCYIICCTRARETCH ¢ NOMOUILIO MICKTPOHHLIX
CpeAcTB O0YHEHHS [PH HEMOCPEACTHEHHOM NPOUTEHIN AAHNOI0 MATEPHAILL TEKTOPOM.

s ouenkn  OCBOCHHS  TEOPETHYECKOrO  Marephaia CIYACHTAMH  HCROJLIWIOTCR
TPUIHUHOHHEIC TTHCLMEHHBIC 1 YCTHBIC KOHTPOJILHBIC MEPOHPHATHA (KOIOKBHYMBL, KOHTPOJILHEIE
pabori),

[Tpn ocroeHnn 1aGOPATOPHOTO NPAKTHEYMA CTYACHTAM NPeLIaracTcs HHAWBHIYAILHAA
paboTa i paboTa B MAILIX TPYINAX, TAe KL noayyaer crod saianue,

llaGopatopibie  paGoThl  BLIIOAHAOTCH  CTYACHTAMH N0 HHAHBHAYATEHEIM  rpadHKam
COFTACHO METOHMYECKHM  yKasaHuaM K 1abopatopusiM paGotas, COCTABIEHHBIM N0 €IHHOMY
MIAHY: NepetcHs BONPOCOR Ut NOJIOTOBKH K Aa00patopHuiM padoram, CYLIIHOCTE METOANKH.
METOAHKD HPOBEACHHA OTIPEICICHHA, CITUCOK JIHTCPATyphl.

Teoperuveckne BONMpoOckl, Kacaloumecs Toil Win HHOR nabopatopuoil paGotel roToBsTCH
CryaeHtamn goma. JIOnoaHuTensno U 10MaliHero BLIIOTHCHHA JAeTCH HECKOALKO 3aia4 /s
perenun n3 yuedunka,

B aaboparopun  nepen  kamaoit  paboroit  npenosasatenem MPOBOINTCH  JAONYCK K
saboparoproii pabore B BIJIC YCTHOMO ONPOCA CTYACHTOR I IIPOBEPKOH 10MatIero jatanus (20-
30 mun),

CHYICHTRI, NOAYMHBLINE JONYCK, BRITOAHAIOT 1abopatopHyio paboTy Cornacio MeToAHKE.
Bee paboThi 3aKaHMHBAIOTCS AHLIHIOM PACTBOPA ¢ HEMIBECTHON KOMUCHTPAINEH, BLLIAHHEIX
nabopantoM.  Bemojmsercs  He  Menee  3-X napaiiebibix onpeaeaennit.  Peayasrars
ODpaaTLIBAIOTES  MCTOAOM  MATCMATHYECKON  CTATHCTHRH, Odgopmmsieres otuer no  pabore.
Peaynurarsl ananmsa u jgonveka K pabore OHeHHBAIOTCH NPenoJasaTeseM 1o naTHiaIILHOMN
cHeTeme.

6, OHEHOYMHBIE CPEJCTBA JUIS TEKYIIEDNO KOHTPOJ1S
YCHEBAEMOCTH, HPOMEKYTOYHOM ATTECTAIIN 110 HTOLAM OCBOEHMS
AHCHHTIIHHBL HYYEBHO-METO/JIMYECKOE OBECIHTEMEHWE
CAMOCTOSITEJALHON PABOTBI CTYJIEHTOB

Peiimunc-konmposn Nol

LKakuMu BenInnaMn XapakrepuiyioTes nojiockl Norfomens & MOACKYAAPHbIX
Liﬁﬂ(!pﬁl.llt{'rHHhI!". CE]C‘JC'I'}'!U."’.';] Kakas Pa3HHLa MEHAY HCTHHHBIM W CPEIHHM MOJHAPHBIM
koadduunentom nornomenns?

2byner an nabaiofarhes A8 KAKAOTO0 W3 NPHBEACHHBIX HHKE PACTBOPOB
OTEIOHEHnE oT JAKOHA byrepa-JlamGepra-bepa " Kakoe:

{3




OTPHUATEABHOE, IONOKNTEILHOC? PACTBOP CAA00H KHEIOTLL, HOTIOMACT HEAHCCOUHNPOBAHHAR
opma; pactrop aksakomiaekea M(H,0)y, naxoasmerocs s pasHosecun ¢ komnaekcom ML,
NOTAOUAET AKBAKOMITICKC,

300pn  KakMx  JUIMHAX  BOJAH  CAEUYET  WIMEPHTL  ONTHUCCKYIO  [UIOTHOCTE
pacTBOpOB  Npu  (POTOMETPHUYCCKOM  AHANW3E  CMECH  BEWeCTR,  ecan  HX
CHEKTPBI HOFIOUIEHHS HAKIAILIBAIOTCS APy Ha apyra’

4 Kaxoii BApHANT crekTpooToMETpHN caeuver BrIGpaTh, eciin
rnapueiM  rpeGoranmem  Apasercs  a)  OwICTPOTa  BRINOJHEHNA, 6)  BHICOKAH
TOMHOCTH  UPH JAOCTATOMHO  BBICOKOM  COJICPIKAHMM  MJIEMEHTA,  B)  yuer
pausHng pona?

JHTO HCIONB3YIOT B Kavecrne pacTaopa CpaBHEHHs npw
anpepenanbHOM criocobe HAMEPEHHH ONTHYECKOHN MAOTHOCTH, eciin
OCHOBHOI 3AKOH CBETOMOTIOUEHNA @) BunoHseTes, 0) He Beinoansetcs?

6.Ha onsom  pHcyHKe B Koopamuatax  A-d u3ohpasute  NPOH3BOALHBII
CHEKTD NOrIOIEHHA poromerpupyemoro pacTeopa (Mmeer OHYy noaoey

NOPMOUEHHA) 0 CHEKTP MOIIOWCHUA  CBeToMUALTPd, HEOOXOAUMOTO [UIH aHATHIa 3T0T0
pacTeOpa.

7 Kakue 3aKkoHBLl JCKAT B OCHOBE CHEKTPOPOTOMETPHHUCCKOIO  ONPEICICHHS  KOHCTT
NHMITMECKHX pasHOBECHIT?

8. JLns onpeseneHus HUKENs B BHAC JINMETHIIIHOKCHMATA HABECKY CTIN, coaepacameit 0.5
% Ni, pacteopuan  padasuamn a0 100,0 v, K amnkrore 5.00 sn gobasuin HEODXOAHMELE
pearentil 1 pasdbasiin 1o 50,0 Ma. Onrudeckas NAOTHOCTE OUpeieaseTes npi 470 uM B KlOBETE C©
= 2.0 cM, BHIMHCANTE HABECKY CTAIN, €C/H onTHMaIbHoe sHaverne A=0,435, ae=1.310 MO
em™

LOnrnueckas  mioTHoeTs  pacteopa  kodenna (M = 212,1), copepiautero 1,000 mr
npotorupoBaiHoi opumsl kopenna s 1000 ma, pasna 0,510 npu mmne Boanst 272 #m [ =10
em), Haseeky pacrsopusmoro kode 2,500 r pactsopuan B 500,0 mu soasl. Ajauksoty 25,00 mn
OCRETINAN CTAHAApTHLIMKH npuemamu u aobasus 0,1 M H;SO4, pasdasnan g0 5000 mn.
OnTHieckas MIOTHOCTL FTONO PacTBopa B Tex #e yonosuax pansa 0,415, Paccunraiite Monspubiii
Ko(HIENT NOrI0ens Kodenna u ero coaepauaiue (r/xr) B kode,

2. Monspupiit  kodpduuHenT noraowenns  Kommiekca  Be o ¢ QUETHIALCTOHOM  T1pH
295 HM pased 3.16.10" amoms! em”! . Kakoe munnmansnoe conepaanne Be (% mace.) MowHo
onpeneantn wy naseckn 1,0000 r, pactsopennoit s 100,0 Mma, npu WIMEPEHUH OITHUECKON
wioTHoetn  Ha  cnektpodotomerpe npu [<10,0 em. MuniMankHoe  HAYCHHE  ONTHYECKOR
MAOTHOCTH, KOTOPOE MOKHO H3MEPHTH ¢ HEOOXOJAMMOR TOMHOCTBIO, CHHTATH PABHBIM 0,010,
M.m.(Be)=9.01.

3,0nmnucckas naotnoers 0,15 M nukpara marpus B IM NaOH, ofycnosnennas
HOFAOIMEHHEM THKPAT-HOHA (HHKPUHOBAS KHCH0Ta He norjomaet) pasta 0.419. B rex we
yeaoBMAX  onTuueckas  maornoets 030 M pacrsopa MUEPHHOBOI  KHCAOTHL  paBHa
(.53 1. PaceunTaiite KOHCTAHTY KMCIOTHOCTH NHKPHHOBOH KHCIOThI.

Peiimunz-konmpoin No2

1. [Mouwemy npu KOMHATHOH TeMneparype JMOMHHECHHPYIOT He BCE
BeltecTsa’

2. SIBasercs i JHOMHUHECHCHITHS PABHOBECHBIM MPoleccom’

3. Uem obnsicHseTcds Gojiee BBICOKAN CEJNEKTHRHOCTH MIOMMHECUCHTHBIX METON0B anainii
Mo cpapHeHnio ¢ (oroMerpuueckumn? Tlouemy ayopectentibie METOAb AHAINIA
qyBCTBHTEIBHEE POTOMETPHYCCKIXT

4, lMovemy npu  (UyOPeCUCHTHBIX  ONPEACICHHAX  NPEABABIAIOT NOBLIUEHHBIC rpeboBanmny
K YHCTOTE PEAKTHROK H NOCY ibl”




- MOKCHMAUIBHOM  semumHe  perucrpupyemoro  pororoka,  pasHoi 250 MKA, oTBevaet
KOHLLEHTpawns unpkoums 0,1 mir/mo,

- MHHHUMAIBHANA BEJAMYHHA (poroToKa, PETHCTPHPYEMAs MHKPOAMIIEPMETPOM,

pasHa 1 MKA.

Bonpocw k CPC

I ITosicHmre  caeaviomme  TePMUUBLE  CTAUMOHAPHOE  COCTOSHME, HHEpIeTHYecKne
YPOBHU, OCHOBHOE (HOpMAlIbHOE) COCTOAMME, BOIOYMACHHOE COCTOAHME.
HOrAOWEHHe, HenyCekanne, POToOH, ANIHHA BONHBL MACTOTA. BOJTHOBOC YHCIO0, CHCKTPATLHASN
JAHHHA, MHTEHCHBHOCTL CHEKTPAILHON JIHHHH, 3ACCACHHOCTL HHEPreTHYCCKUX  YPOBHEd,
CHEKTP MOrNOLLEHNS, CIEKTP HCIYCKAHUS,

2, 00macHNTE  NPOHCXOIACHHE  CHEKTPOB  HCIYCKAHMA  (IMHCCHOHHBIC) M NOTHONIEHHA
(aBcopOUMOHHBIE) ATOMOB, MOJCKYA, HOHOR, AACP C NOINIHH KBAHTOBOR TCOPHN.

3 KaKuMu BEeAHMUHAMHE XAPAKTECPHUIVIOTCH NHHNK WK NOA0CK, Hal/IOMACMBIC B CIIEKTPaX
HENYCKAHUS Wil noriomenns’

4. Kakue THIIL NEPEX0A0B B MOACKY/IC BEIIBIBAIOTCH MOITIOMEHHEM 4) yabTpaduonerosoro, 0)
BHANMOTO, B) HH()paKpacHoro uanyuenna?

5. Kakoit oB1acTH ClexTpa COOTBETCTBYET M3AYMCHUE ¢ AAnHoi sonnw a) 703 mm, 6) 11,5
em, B) 3.68 mim, 1) 9.25 A" 7 Kakum aHepretuueckum nepexonam ono otsedaer? Kakne
METOAL AHATNER OCHOBAHE HA ATHX nepexoaax’

6. KaKkne depreTueckne YPoBHH K HEPEXOibl HIYUAKT B a) ATOMHOH cnekTpockonuu, 6)
MOJEKYAAPHON  CHEKTPOCKONNH, B) AACPHOMH CIEKTPOCKOTHN

T JlA8 KAKMX CHCTEM XAPAKTEPHO NMOABNEHHE a) AHHENUATHIX CNEKTPOB, &) HOJOCATBIX
cnexTpon !

8. Kakofi MHTEpBAJ LIHH BOIH OTBEYACT ONTHYECKOMY CHEKTPAIBHOMY JAHANasony”’

9. Kakue w3 YKA3aHHBIX YACTHLL HMEIOT B CHEKTPe MuHKN, a Kakue nonocsl: K, Na, CO, Ar, Na,
Ba(OH)z, MnOy ,CH; ?

10, Paccvmraite wactory (lu) #  BOJHOBOC “HCIO v (em™ ), COOTBETCTBYIOUINE KAMA0OH W3
nepedHeaenBIX HIKS AIHH BOIH AMEKTPOMArHnTHOro  waaydenns:  1)400um, 2) 17A ¢ &)
0,030 em, 4)1,3.107, $)6,1 mxwm,

1 1.Paccumraiite ANHHY BOOHLL (HM) M BOJIHOBOE HHCIO fem™ ) and KOKIOH M3 NEPETHCICHHBIX
HIKe MACTOT leKTpoMarkiTHOro maaysenn (1'n):1) 1,97.10%, 2) 4,75.10", 3) 6,23.10', 4) 9,56.10",

12.Cornacno onpegeaetnio 13- lenepansioi kondepenunn no Mepam u secam | cexyH/ia pasHa
9192 631 770 nepnojaM HUIYHEHNs, COOTBETCTBYIOWETO  JHEPIETHUCCKOMY  HEPexOIy  MEeuy
JABYMS CBEPXTOHKHMH YPOBHAME H30TONA "WCs, Paccunraiite vactory (i), BOAHOBOE MHENO (CM
') i utay BOARBI ( HM, MKM) 3TOFO NEPeXo/a.

13, Haiiare BOMHOBLIC YHEaa, OTBEHAIOLINE FHEPruaM nepexoion: aj 100 JI}H.MU.I[[-" , 6} 1 3B,
=|
B) | KRamMOne .

14, BLiMpe e JUIHMHY BOTHBL HATYHEHHA, TOTTOIREMOTD MOICKY10M, eClTH THEPIUs MOICKYIHPHOIO
nepexona B pacyere wa | mons pasna: a)0,001 kkan: 6) 1 kkan; ) 30 kxan; r) 100 kxan, Kakum
CHEKTPATBHBIM JAHANAIOHAM OTBEUAIOT TH JUIHHBI BOJIH

15.B kaknx oGaactax cnexpa GyayT HAXOANTHCH CNEKTPAILHLIC THHHH, OTBEHAIOUINE YHEPIHAM (
kJL.mons ): a) 200-800; 6)10-20; 8)'0,01-0,17

| 6.JhoMuHecpyIomMi  IKpan  noriomaer  yaprpadroaerosoil natyuenue ¢ MHol soasl 280
HM W CRETHT 3e/eHBIM CBETOM ¢ IHHON Bosubl 508 HM. Kakyio snepriio kaacasiil poToH nepeact
JHOMHHECLPYIOIIEMY BEIecTRy?

17.00pn maayuenun GoTona NOTHAS YHEPrUS ATOMA BOROPOLA HIMEHWIach Ha 2,56 9B, Kakosa

g




JUTHHA BOJIHBL HAAYHACMOTO cheta’

18.[pu obuyvennn napos prytn VISKIPOHAMI JHEPrst aroma prymi yeeandnaace na 4,9 9B, Kakosa
JUIHHA BOJTHED H3TYMCHHA ATOMA PTYTH HPH HEPEX0Ie B HeBo30YKACHHOE COCTORNMIE

19 Kakue wieKTpOHHbIE MEPeX0abl HaibBalot pesovancuaiMn?  [lovemy npw OHpedeIeHHN
WICMEHTOR METOLOM poromerpun [AAMEHH  MCHOALIVIOT PEIOHAHCHBIE JIMHHM,
COOTHCTCTRVIOUIME NEPEeX0JaM  C NEPROro BOIOYAUIEHHOIO YPoBHS

20 MoveMy  id KOUECTBEHHBIX  AHATHTHYECKHX  Olpedenennii peKoMenIyioT HenoikiosaTh
AVTOBOH paspsL, & Wi KOJHYSCTREHHBIX = HCKpoBOii!

21.1pu kakom cnocofe reHepatnn (aams, Ayra NOCTOAHHONO TOKA, HCKPA) CHEKTPaIbHLIE JIMHHH
Gy mpe?

22 Mpurosma i Ayra HOCTOSHHOTO TOKA WK BRICOKOBOIBTHAA WCKPA B KAMCCTEE  HEIIAMEHHOIO
aroMusatopa B aromuo-abeopOumrontoi cnexTpoMeTpin? OTBeT MOTHBHPYHTE.

23 Kakol ®3 MeTOAOB MPHIOACH 8  MPOBCACHHA TOJHOTO KAYCCTBCHHOIO  aHajlusa:
ATOMHO=MHCCHOHHBI  MAN  aToMH0-a0copOUHONIH LT

24 Kakue pakTopsl BIHAIOT HA CTENEHb ATOMHIALHN BEWECTBa B iamMenn?

25 Kakoft npoueHT 4TOMOB  OUPEACNAHEMOTO JIEMEHTa Y4acTByer B (POPMHPOBAHKH
AHATHTHYECKOTO CHIHANA 4) B NIAMEHHON IMHCCHOHHON cnekTpoMerpun, 0) B aToMHO-
abeopOluUNMoOHHOI  COeKTPOMETPUN B I1aMeHn?

20.Kag yBeIHUHTL AHCCOUMALMIO OKCHIOB M FHAPOKCHIAOE METAMI0H, O0pasyviolumMxes B
amenn?

27.Kag Bauser MOHW3AIMA ATOMOB B NAAMEHHM HA Pe3yILTATHL ONPEIeIeHHA IEMEHTa a)
ATOMHO=IMHUCCHOHHBIM - METOJOM, ©) atoMHO-a0CcopOUMOHHEIM MeTogoM?  KakuMu  npueMmamu
MOMHO TOJARHTE HOHHALMIO aroMos?

28470 rakoe  moHnannonnbiii Gygep?

29 Kak samser npucyrersmeconelt Al s pacrsope na onpaenenune Ca o Sr OMHCCHOHHO-
(POTOMETPHUCCKUM METOL0M?

30, Kakue ropiovne CMECH HCNOABIVIOT  JUIs OlpEACIeH s e IO HBIX "

WENOHHO=1eMENBH BIX ANECMEHTOB METO10M IMHCCHOHHON hoTomeTpun
niamexn?
31 . Kakoii TE! JBYX METOIOB! MAAMEHHO=3MHCCHOHH LI MM ATOMHO-

abeopOumonusil npeanodruTenen npu onpeaenenun K, Ba, Be, Ti, V?

170Mouemy  npu onpeaenenun  Pb o w Zn npeanovrurenen  naMennbii
ATOMHO-A0COPOUHOHHBIE METO, & HE ITAMEHHBIH ATOMHO-YMHCCHOHHBI MeToL?
32 Y710 rakoe suyTpernuit crannapr? Jing uero ero nenonkzyior?
33 Kaxiwm TpeOOBAHHAM JAOMTKHA VAORICTBOPATE FOMOTOTHYCCKAs napa
JHuit?
34 Paccunraiite kKoaQpuitnent aToMHOIO HNOMOWEHHS IIHHKA, CCHM NIPH €10 KOHUCHTPAUHH B
pactaope 1*10 /M snavenne onrnueckodt naornoctn 0,512 (umna wenn ropenxu 10 em),

Hon POChI K OIKIAMCHY

ILKakumu  BENMUHHAMM  XAPAKTEPHIVIOTCH [HONOCKH NOIIOWMEHHS B MOJCKYAAPHBLIX
abcopbunonnpx cnexrpax” Kakasn pasHMuUa MEMAY HCTHHHBIM M CPELHHM MOJHPHBIM
KOMpPHUMEHTOM nornoeHna”’

2. byaer an naGmonarees A48 KAKAOT0 U3 NIPHBEACHHBIX HIKE PACTBOPOBR OTKIOHEHHE

01 JAKOHA byrepa-JlamBepra-bepa M KaKoe:

OTPHLATEIRHOE, noaoKuTeAsoe? pacreop cnaboi KHCAO0Th, (IR ITHI

HeaccoMupoBantan  opma;  pacrsop  aksakomuaexca  M(HpO),,  Haxouwerocs B

pasHoBecHy ¢ KoMtekcoM ML, nornomaer akBakomiexce,

Alpn wakux  anmHax BOAH  CNEAYET  MIAMEPATE  ONTHYECKYK)  ILIOTHOCTE

pacteopor  npH  QOTOMETPHYCCKOM  AHANM3IE  CMECH  BELIECTB,  €ciM  HX

CHEKTPBI NOIIOUEHNS HAKIATBBAIOTCA ApYT Ha apyra?

Lad

[




4. Kakoi BAPHAHT crexTpohoTomMerpun caenyen BRIOpATL, ecin

riapHbiM - Tpebopannem  apaserca  a)  OBICTPOTa  BRIMOAHEHHS, B)  BRICOKAN
TOUHOCTH  OPH  JOCTATOUHO  BLICOKOM  COJACPHKAHMM  DJIEMEHTA, B)  yyel
BIAHAHKA pona’

5.H4ro HECMOMBIVIOT B KauecTne pacTBopa CPaBHEHHS npu
anipepentnaibHom cnocobe HAMEPEHHA ONTHHEC KO NAOTHOCTH, eciu
OCHOBHOM 3aKOH CBETONOMNOWEHNA &) BEIoAHgeTes, §) He BLIOANSeTeH )

6.Ha  oaHom  pueyHke B koopamnarax -4 H300patnTe NpOHIBOILHBI

CHEKTP  Horaowenns  (OTOMETPHPYEMOIO  PACTROpPA  (MMeCT  OAHY  MOJOCY
NOTAOMEHHA) W CHEKTP NOTAOWEHHA cheToPpHILTPA, HEOOXOAUMOIO A aHalH3a ITOro
pacTBopa.

7.Kakue 3aK0HG1 1e#aT B OCHOBE CHEKTPOPOTOMETPHYECKOTO ONPEACICHNS KOHCTAHT XHMHYECKHYX
pastosecHii’

8./l onpesenchun HUKENS B BHAC AMMETHATIHOKCHMATA HABCCKY CTAIMN, cojepuatei 0.5 %
NI, pactsopuan i pasGasuan 10 100,0 ma, K annksore 5,00 ma gobasuin neobxoammble
pearentsl u pasoasnan g0 50,00 ma, Onruueckas naommoets onpeaengeres npn 470 um B
kiopere ¢ [ = 2,0 cm. Boiumennrte Hasecky ctanm, ecnan onruMannHoe tnadenmne A-0.435, a
£=1,310 nmoms” em™!

D.0nTnaeckas  WIOTHOCTE  pactBopa  kofenna (M = 212.1), conepskamero 1.000 mi
NPOTOHHPOBAHHOM (hopmbl Kotenna B 100,0 ma, pasua 0,510 npu wmue sosmbl 272 um (1 =1.0
em). Hapecky pacrsopumoro kode 2,500 r pactropunn s 500.0 ma sosaws. Ammksory 25,00 ma
OCRBETIIMAN CTAHAPTHEIMI TipHeMaMu i godasns 0.1 M H.S0,, pastasuan 1o 500,0 s,
Qirrnyeckas NAOTHOCTE 9TOFO PACTBOPA B TeX ke yeaonuax pasda 0,415, Paccuntaiite MOTAPH LI
koqpuiment noraomenns koenna i ero cogepmanne (1/kr) B Kode.

10, Monsipupiit - kospuumuent nornomenns koMmmiekca Be ¢ auetuaaneronom npu 295
v pasen 3,16.10" mmons” em” . Kakoe munmmannioe conepranie Be (% mace.) MOKHO
onpeieants wy Hanecku 1,0000 r, pactropennoii 8 1000 M. npu waMepenun onruyeckoii
IWIOTHOCTH Ha cnektpodotomerpe upr =100 cm. MusuMatbHoe 3Havenne onTHYeCKoil
MIOTHOETH, KOTOPOE MOKHO MIMEPHTE ¢ HEOOXOAMMON TOYHOCTBIO, cuntath pasHbiM 0,010,
M.m.(Be)=9,01.

I Onmruueckas nnothoets 015 M nmkpara matpus s IM NaOH, obycnosaennas
HOFAOUICHHEM HHKPAT-HOHA (MHKPHHOBAA KHCA0TA He nornowaet) pasua 0,419, B rex me
YCAORHAX  onrrueckas maotnoers 030 M pactsopa nHKPHHOBON  KMCNOTRL  paBHa
0,531 Paccunraiite KOHCTARTY KHCAOTHOCTH MHKPHHORON KHCAOTHI,

Hepesenn aaboparopunix pador
LCnexrpohoToMerpiieckoe onpeieaeHie amoMitHis ¢ XpoMasypoiom S.
2, DOTOMETPHIECKOE ONPEIEICHIE Kellesa ¢ CyNbPOCaTIIOBON KHCI0TOH,
3.0npesenenne men B puae amymuakara ddepennansnoil goromerpue,
4. MoTOMETPHUSCKOE ONPEC/ICHIE HIKed,
5. QoToryphHAMMETPHYECKOE ONPEIEIeHNE CVILDATOR,
6.0npeaenenne cTpykTypul Bemectsa no ero MK-cniexrpy,
7. Beibop mMetoaa ananmia peaisHoro o0bekTa.
8.1 potoo1dop u npobonoaroToRKa peaikHoro 00LeKTa K anainsy,
9.0npesencune  wemectea X" B peansnom  obbekre.  Maremarnueckas oOpaborka
PESVALTATOR AHATM3A,

T.YUYEBHO-METOJHYECKOE H HHOOPMAIIHOHHOE
OBECHEYEHHE JHCHIHILITHHI




Ny Haspanne ¥ pelxOaHLE JaHHME Fon Foauminsie Hwmvine o Konusectso  |Ofecneve |
nin (ARTOP, B WAIANA, AN Cron WIEKTPOHHOH CTYAEHTOR, HHOC T
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YHep
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nwap -M - ABpuc, 2012, |
3 Anaantuieckan xumun ¢ yved | 2011 hitp:/fwww studentlib | 20 1 0
L CTYA, YUpemacHni - Belcu, rary ru/book
fpod, OhpasoBaHIA ISBNYTEST69562021.
B.M.Bepionnny, 1.3 Baacosa, et [
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Hanarensernil UEHTp |
wAkapemunn, 2001, — 448 ¢,
|
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| Kpwerwan T Avanutudeckas | 2009 - http, www, studentlib | 20 100
MuA B 2 Tomax, [ nep, ¢ rarr,rumogh
axrn , M /ISBN9785947743890
BEWHOM NaBopatopun him|
aHaHMA, 2008, - N.1- 623 ]
¢ T.2 -50d.c. www. window.edu.ru
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2010 -52 ¢
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4 “T2007 - | hitp/iwww studentiib | 20 1100

Mapuenko 3., bansiesas . rary. ru/book
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W BHAHMOH 0DacTaX B
HEOPraHWYECKOM AHATH3E,
M.: Bunom, 2007, 711c.
5 Mewrnn 10.A., Kyvpammnna | 2008 | - ?:rp."rm: ke )
I'M, Ocnosnl y 20 100
MOTIEKY BIPHOK www window edu.ru i
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| M.: Bunom, 2008, 400c,
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i Guonoron. M.: Texnocdepa, . 100
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8. MATEPHAJILHO - TEXHHUYECKOE OBECHEMEHHME
JANCTIMTL THHBI

1. Teoperuaecknii Kypc.
JCKIANG TPEICHTANN (JAHCK)
2. Hpaktiukym
I, Bechl aHanuTHUeckne, TEXHHULCKHE.
2. Cnekrpoporomerp Cd-46,
3. borokonopumerpol KOIK-2, KOK-2MII,
4, Aromuo-adcopbunonneiil cnexrpomerp «Kpant Z-9TAy ¢ nporpaMmusiy obecnetiemnes u
Habopom JamMi,
5. MK-cnexrpomerp.
0. ARATH3ATOP PTYTH,
Hepeuens aaboparopusix pabor
|.CHeKTPpO(OTOMETPHYUCCKOE ONPEIEICHHE LLIOMHHEA ¢ XPOMATYPOIoM S,
2. (DOTOMETPHUECKOE ONPeie/IeHne Kenea ¢ CyILGOCannIIoBoi KueIoTo.
3.0npesenenne Meu B Bite amyuasata auddepenimaisioi oromMeTphei.
4. (POTOMETPHUECKOE ONPEALICHHE HUKEIH,
5. DOTOTYPOHANMETPHYECKOE ONPEIEAeHHE CYTh(aTos,
6.0npeneienne CTPYKTYPL Bentectsa no ero MK-cnektpy,
7. Bubop MeToaa aHainsa peankHoro o0nekTa.
8.[poGoothop 1 NPOBONOArOTOBKA PEATEHOIO 00LEKTA K aHaln1y,

0.0npenencune  pemectsa X7 @ peansnom ofhexte. Maremarnueckas  oOpadoTKa

PEAYALTATOR AHAIHSE,
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[Mporpamma cocrapiena B coorserctsun ¢ rpebopanmsmu  GIOC BO o
nanpasiennio 04.03.01 Xumus

PaGouyio niporpammy cocraBuii ﬁ:;l.x.u. npod. Amennn B.1.

Peuensent
KX, erc. nabopatopun xumudeckoro anaansa @I'bY BHHUHIK
boastakos J1.C.

[ Iporpamma paceMoTpena i oo0pena na saceannn kadepbl XHMHH
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