Ananusz conneunozo cnekmpa

Llenp Da6OTI)I: O3HAKOMHUTBECA C€ MCTOAaMHU HCCICIOBAHHA XHMHYCCKOI'O
CoCTaBa 3BC31.

B onrtuke mojx CroekTpoM OOBIYHO TMOHHUMAIOT PACIpPEEICHUE JHEPruu
AIIEKTPOMArHUTHOTO U3TYyUYEHHUs 110 YaCTOTaM WM JITMHAM BOJIH.

CnnowHou cnekmp - 3TO CHEKTP AJIEKTPOMATHUTHOTO  H3JIy4YEHHUS,
pacrpejiefieHie PHEprud B KOTOPOM XapaKTEpPU3YeTCs HENpepbhIBHOW (GyHKIHEH
JUTHHBI BOTHBI u3mydenust f(A) (wmm ero 4actoTsl @(V)).

st crutormmHOTO criekTpa (yukmus f(A) ciabo u3MeHsieTcss B JAOCTaTOYHO
IIMPOKOM JHara3oHe JIMH BOJH, B OTJAMYHME OT JMHEWYATHIX M TOJOCATHIX
cnekTpoB, korga f(A) mMeeT HpH JUCKPETHBIX 3HAYEHUAX JJIMHBI BOJHBI A
BBIPQXEHHBIE MAKCHUMyMbl, OUY€Hb y3KWE€ I CIEKTPAIbHBIX JTUHUN u Ooiee
IIMPOKUE JIJISI CIIEKTPAIBHBIX MOJIOC.

B Bugmmoil 00jacTy NpH pas3iioKEHUU CBETA CHEKTPAIbHBIMU MPUOOpAMHU,
CIUIOIIHOM CIIEKTp TMOJy4yaeTcsl B BHUJE€ HENPEPHIBHOM LBETHOM MOJOCHI (IIpH
BU3YallbHOM HAOJIOJICHWM) WM IUIABHOM KpUBOM (IIpu  (HOTOINEKTPUUIECKOM
peructpauuu). [IpumMepom CIUIOMIHOTO CIEKTPa, OXBATHIBAIOIIETO BECh AHAMA30H
4acTOT U XapaKTEepU3yeMOro  BIIOJHE  OMNPEACIEHHBIM  CIEKTPAIbHBIM
pacrpesielieHUeM DSHEPIuu, SBISIETCS CHEKTp paBHOBECHOro wu3my4yeHus. OH
XapaKTepu3yeTcs 3aKOHOM u3nydenus [lnanka.
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Puc. 1. [IpumepHbIil BUJ crieKTpa U3TydeHHUs aOCOIIOTHO YEPHOTo Tela P TeMIepaType
3500K.

Jlunevyamoll cnexmp WCIYCKaHUS HU3IYyYCHHS AAIOT Hapbl U Pa3psKCHHBIC
ra3pl Npu CUIBHOM HarpeBaHuu. Kaxaplii ra3 u3Jy4aeT CBET OINpe/IeICHHON
JUIMHBI BOJIHBI M JIA€T JIMHEHYaThIM CIEKTP XapaKTePHbIA TOJIBKO JIsi JAHHOTO
sanemeHnTa (puc.2). M3MeHeHHe COCTOSIHUSI Tra3a WM YCJIOBUH €ro CBEYCHUS
OTPaXKAIOTCS B CHEKTPE.



H h be:i Es D, C
2

GG' '

Puc.2. Cnexrpsl uznydenus Bogoposa (3), napos Harpus (2) u Connua (1).

JIunenyaTslii CHEKTp noclowjeHus IAXT Ta3bl W Iapbl, €CIU 32 HUMH
HaXOJUTCS UCTOYHUK CBETA, JAIOIIUN HENPEPBIBHBIA CHEKTp. B 3TOM citydae Ha
(oHE HENpepbHIBHOTO CHEKTpa HAOIIOAAIOTCS TEMHBIE IOJIOCHI IOTJIONIEHUS,
pacIoJIOKEHHBIE B TEX MECTaX, A€ JODKHBl HAaXOIWUTHCS JIMHUM W3Iy4YEHUS
Kakoro Jn0o rasa (puc.2).

Hanpumep, B cnexkrpax CoJiHIla W 3BE3 HA CIUIOIIHOM CHEKTP W3JIYYCHUS
HAKJIaJbIBAETCSl TUCKPETHBIA CHEKTP MOIJIOIIEeHHs. BO3HUKAIOT TEMHbIE JIMHUH,
KOTOpble Ha3biBaloTCcsl DpayHrodepoBbIMU JIHHHSIMU (OHM Ha3BaHbl B YECTh
Hemenkoro ¢msnka M.Dpaynrodepa, cM. HOpTpeT), KOTOpHI BIEpBBIE HX
oOHapyxkun B 1814 r.). B Buaumoii oOnactu cnektpa ConHua Haubonee
MHTEHCUBHBI JIMHUU HOHU30BAHHOTO KAJIBIUS U JIMHUH BOIOPOJIA.

Bbl 10/KHBI OBUTH 3aMETHTH, YTO 3BE3/IbI PA3JIMYHBI 110
uBeraM. LBer 3Be31pl TECHO CBA3aH C €€ TeMmepaTrypou. Y
XOJIOAHBIX  3Be€3[ LBET KpacHblii. C  MOBBIIIEHUEM
TEMIIEPATypbl 1BET MEPEXOAUT B OPAHKEBBIM, KEJTHIU,
rony0Ooi, Oenpnii. K TomMy ke HaiMuue METaUIOB
YBEJIMYUBAECTCS C YMEHBIIEHUEM TeMIepaTypbl 3BE3[IbI.
Takum  00pa3oMm, MO CHEKTPY MOXKHO ONpPEAEIUTh
TEeMIIEpaTypy 3B€3/Ibl, €€ XUMHUYECKUM COCTaB.

36e30b1 denamcs Ha 60CeMb OCHOBHBIX CHEKMPATbHBIX KIIACCOS:

1.  Kinacc O. Temneparypa potochepsl 3Be31 1aHHOTO Kiiacca nmopsaka S0000 —
25000 K. [lig aroro kmacca XapakTEpHbI JIMHUM OJHOKPAaTHO MOHU3UPOBAHHOTO
reNusi, JABaXKIbl MOHU3UPOBAHHOTO Kaynus. MetamnoB HeT. HempepoiBHbIN (hoH
pacnpocTpaHseTCsl JAIEKO B YIbTPAPUOIETOBYIO 00JIACTh.

2.  Kiacc B. Temneparypa nopsiaka 25000 — 15000 K. BeipaskeHbl TUHUM Teus
B cniekTpe. Jlmanm Bogopoa crnadble.

3. Kiuacc A. Temneparypa 11000 — 8500 K. Jluauu Bogopona B 3TOM Kjacce
JOCTUTAIOT HAUOOJIbIIIe MHTEHCUBHOCTH. JINHUK MeTaIoB crnadble.

4.  Kinacc F. Temneparypa nopsaka 8000 — 6500 K. B cnektpe ycuimBaroTcs
JUHUKA MeTasuioB. [losBaseTcs nuHus yriepona.

5.  Kiacc G. Temmeparypy nstoro kiacca 6500 — 5500 K. B cnekrtpe
HaOJI0aeTCs TIOJIHOE pa3BUTHE JUMHUN MeTaiioB. Hanbosiee MHTEHCHUBHBI JTUHUU
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KaJIbII 1.

6. Kiacc K. 5500 — 4000 K. Criextp ompenensercs JUHASIMHA METAJIOB. JInHnun
yriaepojia MHTeHCUBHBL. PuoiieToBas 001acTh cnekTpa cinadee kpacHor. OT Kitacca
K cymectByer oTBetBiieHHe — Kilacc RNC. K aTtoMy kiaccy OTHOCSTCSI XOJIO/IHbIE
3Be37bl Temriepatypa ¢otocdepsl, koTopeix nopsaka 3000 K. Jlns ux crnexTpos
XapaKTepHBI MOJIOCH TOTJIOMICHUS MOJIEKYJ YIIIepoa, IMaHa, OKUCH TUTaHA.

7. Krnacc M. Temmepatypa 3Be37 3TOro kijacca Jexur B npenenax 4000 —
2500K. JIuHuMHM MeTaaaoB 3aMETHBI, HO JOBOJBHO cia0Oble. IHTEHCUBHBI JIMHUHU
MOTJIOIIEHUS OKMCH TUTAHA U IPYTUX MOJICKYIISPHBIX COCTUHECHHMIA.

Hamre Counnile otHOcHTCS K Kiaccy G.

[TOCKOJIBKY CHEKTpaJIbHBIE JTUHUU OJHO3HAYHO XAPAKTEPU3YIOT XUMHUUYECKHUE
JIEMEHTHl MX H3JIydaromue, TO (payHrohepoB CIEKTp IO3BOJSAET CYIUTh O
XUMHUYECKOM COCTaBe 3BE3IHBIX aTMocdep. Tak OblIo Mmoka3aHo, 4To B atMochepe
CoJiHIIa PUCYTCTBYIOT TAKUE 3JIEMEHTHI, KaK BOJOPOJ, KEJIE30, XPOM, KaJbLH,
HAaTpul W JAp. B pa3HbBIX craauax uoHmszauuu. MMenHo Ha CosHIE BIIEpBBIC
CHEKTPOCKOMMYECKUMHU METOAaMU ObLT OTKPBIT T€JIH.

B Tabmune 1 mnpuBeneHbl 3HAYEHUs [JJIMH BOJIH CHEKTPAIbHBIX JIUHUN
norJyionieHus, oOHapykeHHbIX B (¢dorochepe CoiHIIa, U HUX OTHECEHUE K
XUMHUYECKUM DJIEMEHTaM.

Tabnuna 1. Hanbonee nateHcuBHbIe (hpayHrodepoBsl JTUHUU B criekTpe ComHIa

O6o3HaueHne Jmnaa O6o3HayeHne Jna
CHEKTPaTbHON TUHUT InemenT BOJIHBI/HM | CIICKTPaIbHOMN JTHMHUH InemenT BOJIHBI/HM
y O, 898,8 by Mg 516,7
Z O, 822,7 c Fe 495,8
A O, 759,4 F H 486,1
B O, 686,7 d Fe 466,8
C H 656,3 e Fe 438,4
a O, 627,7 G' H 434,0
D; Na 589,6 G Fe 430,8
D, Na 589,0 G Ca 430,8
Ds He 587,6 h H 410,2
e Hg 546,1 H Ca 396,8
= Fe 527,0 K Ca 393,4
by Mg 518,4 L Fe 382,0
b, Mg 517,3 N Fe 358,1
b3 Fe 516,9 P Ti 336,1
by Fe 516,8 T Fe 302,1

Penraemslie 3amauu:

- 3apPETUCTPUPOBATH CIIEKTP n3mydeHus: ConHIa,
- nokazath Hasmuue B porocdepe ComnHila xumudeckux sneMeHToB Na, H u Ca;
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- mpoHabmonaTh crnekTp m3nydeHus Na. Yoemutbes, uto (payHrodepona
vHYs BOM3K 589 HM coBmamaet ¢ nuHueH manydenus Na.

OnTudecKue dIEMEHTHI U araparypa (puc.3):

Puc.3 Buewnuii Buj 9KCIEpUMEHTAIILHOM YCTAaHOBKH

UCTOYHUK M3Ty4YCHHS, HaTpreBas Jiamma 1, ¢ 6J10KkoM muTaHus 2;
nepkaTenb 3;

cnektpometp «Red Tide USB-650» (4);

ONTHYECKOE BOJIOKHO 5, CBS3BIBAOIIIEE JACPHKATEIb CO CIIEKTPOMETPOM;
KOMITBIOTEP C YCTAHOBJICHHOM Iporpammoit Spectra Suit.

AN NN NN

Ipunuun pabomwi cnexmpomempa Red Tide USB-650.

Huxe cxemMaTM4HO TIOKa3aH MYTh CBETa Yepe3 ONTUYECKUHA MOAYJb
CIEKTPOMETPA.

CBeT uepe3 ONTHYECKOE BOJIOKHO TMOCTYINAeT Ha BXOAHYIO Imenb 1 (puc.4).
Omna npeacrasisier co0oH y3Kyr0 Ipope3b, CACTAHHYIO B HEIPO3pAYHOH IIACTHHE,
U UMeeT (PUKCUPOBAHHYIO IIUPHUHY 25 MKM.

Puc.4. Cxema cnektpomeTpa



Komnmumupyromee cdepuueckoe 3epkaio 2 mIpeodpazyeT pacxXosiuiics
CBETOBOM MYy4YOK B TMapaUIeJIbHBI M HAaNpaBlsieT €ro Ha OTpPaXKaTeIbHYIO
TudpakiMOHHYI0 pemieTky 3. Pa3nokeHHBII B CHEKTp CBET € IMOMOINIBIO
dokycupyromero 3epkana 4 u coOuparomiedt nuH3BL S GoKycupyercsa Ha
MOBEPXHOCTU JeTekTopa 6 (kpemHueBbli nuHedHbI [I3C - nmerekrtop). DTOT
JETEKTOP COJEPXHUT 650 CBETOUYBCTBHUTEIIBHBIX JJIEMEHTOB (IHMKCENEeH), pazmep
KoTopbIX 14 x 200 MkM. OIMH OTCUET 3JIEMEHTA COOTBETCTBYET PETUCTPALMH 75
¢doTtoHOB. Bce aneMeHThl BBICTPOEHBI BAOIb OJHOM MPSAMON TaKUM OOpa3oM, YTO
KKl CBETOYYBCTBUTEIBHBIM IHKCENT COOTBETCTBYET OIPENEICHHON JJIMHE
BOTHBI cBeta. [locie anamoro-mudpoBoro mpeoOpa3oBaHUS IIICKTPUUSCKHUX
CUTHAJIOB C TIMKCEJIEd CIEeKTp B IM(PPOBOM BHUJAE MEpPENAETCS Mporpamme
SpectraSuite.

HacTpotika cnekTpoMeTpa ¥ IporpaMMHON 000JIOYKH.

=
Otkpoiite mporpamMmy Spectra Suit, HCIOIB3ys MHKTOTPaMMy ;"1 Ha
paboueM ctosie KoMmibioTepa. [locoeAMHUTE CIEKTPOMETP K KOMIIBIOTEPY Yepes
USB mopr.

3akpoiiTe B paboueM OKHE IporpaMmbl (puc.5) BcrmoMoraTeabHble OKHA 1 u 2.

Peructpupyemslii criekTp OyneT BHIBOJUTHCS B OKHE 3.
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Puc.5. Pabouee 0kHO IporpaMmbl

KHormku paGoThl CO CTIEKTpaMH HAXOASATCS Ha TTAaHEJH, TTOKa3aHHOW Ha PUC.6:

%@m@aa«%
BHT

HN3MCHCHHEC COXpaHCHHUE
PasMECpPoOB CIICKTPOB CIEKTPOB

BBOJI/BBIBOJT

Puc.6. KHonku paGoThI CO CIIEKTpamMu



- BBIBOJI Ha IMCIUIEH BCero crekTpaibHoro auama3ona (ot 350 go 1000 am).

@ - MacIITaOMPOBAHME CIIEKTPA MO OcsiM X U Y Ha BECh 3KPaH.
m - MacIITabUPOBAHUE CIIEKTPa [0 OCH Y Ha BECh IKPaH.

- py4Has yCTaHOBKa MacIITaboB o ocsiM X 1 Y.

® U Q. KHOIIKM YBEJIMYEHUS M YMEHBIIECHUS PAa3MEPOB CIEKTpa (MOKHO
TaK>K€ BOCIIOJIb30BAThCA MPOKPYTKOM KOJIECA MBIILIHN)

.

- yBeJIIMUCHHE MaciTaba BbIOpaHHOM oOnactu. HaxaB 7neByro KiaBUIILY
MBIIIIA BBIJCIUTE TMPSMOYTOJBHYIO 00JIaCTh Ha JKpaHe, KOTOopyro Bl XxoTuTe
YBEJIUYUTb.

‘-I_’ - KHOIIKa IIPOCMOTpa HECKOJIbKUX CIICKTPOB HA OAHOM CJIOC.

Ii - KHOIIKa COXpPAaHCHHA TECMHOBOI'O CIICKTpPA.

% - KHOIIKa COXpaHCHHA 3TAJIOHHOT'O CIICKTpPA.

S

% - BBIYMTAaHHUC TCMHOBOT'O CIICKTPA.

- BBIOOp peXMMa PErUCTPALIHH.

B 3aBucuMocTH OT BBIOOpa pEXHMMa BO3MOXKHA PETHCTpalus CHEKTPOB
ONITUYECKOH TWIOTHOCTH A, mporryckanus 1 = /Iy, koapdurmenta orpakenus R u
OTHOCUTEIBHOU OCBELIEHHOCTH |.

['pynna KHOMOK MO3BOJISIET OCYILIECTBUTH BBO/BBIBOJI CIIEKTPOB:

= -CcOXpaHeHHue CIeKTpa B pasnuuHbix popmartax (Grams SPC, JCAMP, binary
(only SpectraSuite can read) or tab-delimited (can be opened in an Excel
spreadsheet).

- paciicdaTka CIICKTpa.

- KOMUPOBAHUE CIEKTpa B Oydep.

- COXpPAHCHHUC TCKYIICT'O CIICKTPa B KAYCCTBC BCPXHECTO CJIOA.

@ & g O

- YAQAJICHHUEC CIICKTPOB BEPXHETO CJIOA.

[Ipu peructpanuu coexkTpa Ba)XXHO, YTOOBI PETHUCTPUPYEMBIM CHUTHANI He
npesbiman 4000 orcuetoB (OAMH OTCYET COOTBETCTBYET MOMAJAaHUIO Ha
CBETOUYYBCTBHUTEIBHYIO MaTpuIly 75 (oTOHOB). [[71s1 3TOr0 HEOOXOAMMO MPABUIIBHO
BBIOpAaTh BpEMsI HAKOIUIEHUS CUTHAJIA, KOTOPOE 33JaeTCsl C MOMOIIBIO KHOIOK
«Bpems», pacnojioKEHHBIX B BEpXHEH JIeBOM yacTu 3kpaHa (puc./). /Inanmazon
U3MEHEHUs 3TOTrO MapaMeTpa cocTaBisieT oT 3 Mc 10 65 c. Uem Oomblie Bpems



HAKOIUJICHUSI CHUTHaja, TeM OoJble curHal. PexomeHayeTrcs moaduparh 3TOT
napaMeTp TaKuM, YTOOBI CUTHAI He mpeBbiman 3500 oTcueTos.

C 1noMmoIIbI0 KHOMOK «YCpEIHEHHWE» MOXHO BBIBOAUTH Ha JKpaH
YCPeIHEHHBIN CIIEKTp. YNCII0 CIIEKTPOB, KOTOPBIE BBl XOTUTE YCPEIHUTH, 3a1aeTCsA
B COOTBETCTBYIOIIIEM OKOIIKE (pHC.7).

%‘ Ocean Optics SpectraSuite -

File View Spectrometer Processing Tools Window
Bpema | 1005 millicekyHoel  YoPeAHeH| 1% @

Puc.7. Ctpoka BbIOOpa BpeMEHHU PETUCTPALIMU U YUCIIA YCPEIHIEMbIX CIIEKTPOB.

[lopsiioK BBIDOJHEHUS PAOOTEL:

Vnpaorcnenue 1. Pecucmpauus cnexkmpa uznyuenus CoaHua u omueceHue
dpayvnzodeposvix TUHUU K XUMUYECKUM TeMEeHMAM.

1. HanmpaBeTe nep:kaTeiab CO CBETOBOJOM Ha OCBEIIEHHOE OKHO JIa0OpaTOpUH.
Bbl 1OMKHBI OBITH YBEPEHBI, YTO KpPOME JTHEBHOI'O CBETa B CIEKTPOMETpP HE
MOMaJaeT CBET OT JAPYTUX HCTOYHUKOB (JIaMI HAKAJMBAHMS, JAMIT JHEBHOTO
OCBEIIEHHUS U JIp.).

2. C nomoinpto KHONKH «Bpems» (puc.6) ycTaHOBUTE BpeMs PETrHUCTPALMH
Takoe, YTOObl MaKCUMAaJIbHOE 3HAYEHHE B CIIEKTpe He MpeBbimano 3500 oTcueTos.
Ha skpane mosiButcst cniektp usnydenus CoiHIla, JOMISANIErO 10 MOBEPXHOCTH
3emumn. [losToMy KpomMe JNWMHUN TOTJIONIEHUS, BO3HUKAWOIMX B QoTochepe
ConHila, B HaOIIOJAEMOM CIIEKTPE TOSBISIOTCS CHJIBHBIC JTUHUHU IOTJIOIICHHUS
BOABI W 030HA, HaxoAsmmxcs B atrMochepe 3emmm. [ yMEHBINICHUS YpPOBHS
IyMa C TIOMOIIBI0O KHONKH «YCPETHCHHE» YCTAaHOBHUTE YHCJIO YCPEAHSIEMBIX
crekTpoB (6 - 10 criekTpoB).

3. HaBengute Kypcop MBIIIM HA TOJI€ CIIEKTPA W MISIKHUTE TPABOW KHOITKOM
MbId. B mosBuBImIeMcst okHe BbiOepuTe omiuio «Graph Layer Optionsy, 3aTem B
BepxHe# ctpoke - «Visible Spectrumy» u manee «Show visible spectrum layer» -
«Clip visible spectrum to trendline.

4. Coxpanure crektp B ¢opmare tab-delimited pmns Toro, uroObr B
MOCJICICTBUA HUMETh BO3MOXXHOCTh €T0 aHAJIM3UPOBATH C IMOMOIIBIO JAPYTHUX
pOrpaMMHBIX 000J104eK, Harpumep, Excel.

=

5. CoxpaHHUTe TaKXKe CIIEKTP B KQUECTBE BEPXHETO CJIOS, HAKAB KHOIKY :
6. IBaxxapl KIMKHETE MBIIbI0 Ha crektpe. [losBurcs munaus-xkypcop. Ee
MOJIOKEHHE T10 JITTMHAM BOJIH (B HM) MOKa3bIBAa€TCA BHU3Y dKpaHa. JInHHUIO-Kypcop
MOXHO MepeMeNIaTh 1Mo dKpaHy ABYyMs criocoOamu: (1) MOJBECTH KypCOp MBIIIH B
3a/IaHHYI0 TOYKY CIIEKTpa M IIEJIKHYTh MBIIIBIO WK (2), HabpaB MHTEPECYIOIIYIO
JUTMHY BOJIHBI, HAXXaTh «Enter». [llar nepeMenienus TuHuu-Kypcopa 1 Hm.
/. Haitnute B criekTpe:
— nuHuW Hatpus D; u Do,
— JsmHuu Bogopoaa F u C,
— yuHud kaaenua K u H.



Ynpaorcnenue 2. Conocmasnenue cnekmpa COJZHMCI co cnekmpom uzny4erus Na.

1. YcTaHoBuTe Ha OJHOM KOHIIE ONTHYECKOM CKaMbW HATPUEBYIO Jiammy 1, a
Ha JAPYTOM Jiepkateib 3 co CBETOBOAOM S (puc.3).

2. BxirounTe mamny U 1aiTe eit pazorperbes 1 - 2 MUHYTHI.

3. C nmomompio KHOMKH «Bpemsi» (puc.6) ycTaHOBUTE BpEMsl PETrUMCTpaluu
Takoe, 4YTOObl MaKCUMaJIbHOE 3HAYEHHE B CIIEKTpe He mpeBbimano 3500 oTcueTos.
Ha sxpaHe mosiBUTCS CHIEKTp U3Ty4YeHUs MapoB HATpus. [Jisi yMeHbIIIEHUS! YPOBHS
IrymMa C TOMOUIbI0 KHOMKU «YCpPEIHEHHE» YCTaHOBUTE YHCIO YCPEIHSEMBIX
cnekTpoB (6 - 10 ciekTpoB). Ha skpane aucruies Bol momkHBI HAOMIOIATh CIICKTP
HaTpus u cnekTp CoiHIla, KOTOphI Bbl cOXpaHuin B KauecTBE BEPXHETO CIIOA.

3. CoxpaHuTe CIEKTp MapoB HaTpus B ¢popmate tab-delimited mist Toro, 94To0BI
B TOCJIEICTBUU UMETh BO3MOXKHOCTH AHAJIM3HPOBATh €r0 C MOMOIIBIO JIPYTHX
IPOTPaMMHBIX 000J104eK, Hanpumep, Excel.

=

4. CoxpaHuUTE 3TOT CHEKTP B KAUECTBE BEPXHETO CJI0sI, HA’KAaB KHOIKY .
5. O0paTuTe BHUMaHUE, YTO JIMHMS W3Iy4eHUs HaTpus B oOnactu 589 HM
COBIAAACT C OJAHOM W3 JIMHUI MOTJIOWIEHUs B criekTpe CoJHIa.

Odopmute OT4ET, B KOTOPOM JOJIKHBI OBITH TPENCTABICHBI Ha OJIHOM
rpaduke crnektp CoiHIla, ¢ HAAMMCAHHBIMU OTHECEHUSIMU W3YYEHHBIX JIMHUU K
XAMHUYECKUM DJIEMEHTAM, a TAKXKeE CIIEKTP ITapOB HATPUS.

Bomnpocel k O6CV)I(I[€HI/I}O C IMpCII04aBaTCJICM.

1. Cnektpbl uznnydeHus u noryonieHus. CrutomHou crektp. JIuHeuarsiii
CIEKTP.

[TpruriHa BO3HUKHOBEHHS PpayHTOPEPOBBIX JIMHUH.

Kak o criektpam 3Be311 MOXKHO YCTAHOBUTH UX XUMUYECKUN COCTaB?

Kak o criektpam 3Be311 yCTaHOBHJIM UX CKOPOCTh OTHOCUTENBHO 3€MIIN?
Xoa BBIMOJIHEHUS IKCIIepuMeHTa. OOBSICHUTH MOJTYyUYEHHBIE PE3YJIbTaTHI.

ok wn
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