TemMa.:

U3ny4yeHue u nornoujeHme
CBeTa aTOMaMMm .

BuAbl CNeKTpoBs,
CneKkTpasbHbIX aHaNIN3.



Copaep)xaHue ypoka:

1.CTpoeHue atoMa Bogopoaa

2.A3ny4yeHune v nornolleHume
CBeTa aTOMOM

3.Buabl UICTOUHUMKOB CBeTa

4.CnexkTpasibHbIX aHaIN3 U ero
npUMeHeHue

5.Buabl cnekTpoB



1.

CornacHo nocrynartam bopa:

yCnioBue, Npu KOTOPOM
aTOM He U3/1y4yaeT CBeT
(3neKTpoMarHuTHbIE
BOJIHbI):

Y Ka)kaoro 3/71eKTPpoHa
B aTOMe eCTb CBOM
Ha6op opburt. Noka
3/1IEKTPOH HaxoauTcs
Ha O4HOM U3 opoéMmT,
aTOM He u3ny4yaer cBeT

(3-M BOJIHbI)

yCNoBue, Npu KOTOPOM
aTOM U3Ny4yaeT uu
NOrnoLwaeT CBeT
(3neKTpoMarHUTHbIE
BOJIHbI):

ATOM u3ny4vyaer uim
nornowlaer ceet (3-M
BOJIHbI) Npu nepexoae
3J1IEKTPOHa C OAHOM
op6uTbl Ha ApYry1o.




CTpoeHue aTtoMa BOAOpOaa

E, 5B CB0o60AHbBIN

3M1EKTPOH
0

-0,85

-1,51
n=2 '3,42

h=1 -13,6

DNEKTPOH B
OCHOBHOM
a) ecii n=1 — OCHOBHOE COCTOSIHUE COCTOSAHUN

0) ecinu n>1 — BO30YKJICHHOE COCTOSIHUE

BoiBoa: [Ans Toro 4tobbl aTOM MOr M3/y4YaTb CBET (3-M BOJIHbI)
ero Hy>xxHo BO3bYIUTb, nepeaatb 3Hepruio.



ICTOYHUKWN CBeTa
KoJioA4Hble

XonoaHoe ceBeyeHune-nrMmnHecLeHuUmns

fopauue

Tennosble (hoTONH0 {3NTEKTPOSIIOMUHE y a M uIOMUHE || KaTOAO0NIO
MUHecCL e} eClueHLUNnsA cUeHLUMsA MUHecCL|eH

NaMnbl AHEBHOIro LA
cBeTa HeKoTopble

ConHue rasopaspsiaHbie rnyéokoson cBeyeHue
3KpaHOB
namna TpYy6KN Hble pbibbl P

TeneBsn3o0
HakanusaHus OrHMW CBSITOrO MMUKpOOpraH ST
niamsa AnbMa NU3Mbl P

nonsipHbie
CUSIHUA

CBETJ/IAUYKHU

3KpaHoB R
nna3MeHHbIX

TeNIeBM30poB |- .c.




CamocTosiTenbHas paboTta

BapMaHTbl
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3afjauya: HaunauTte 3Hepruio U AJSINHY BOJIHbI U3JTYYEHHOr 0
KBaHTa NpM nepexoge 3/71eKTpoHa B aToMe BoAOopoOoAa.
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ATOMbDI KQ)XAOro XMMMUYECKOro 3JieMeHTa U31y4yaroT
CBOMCTBEHHbIU TOJIbKO €MY JIMHENYaTbIN CNeKTP

JInHenyaTble CreKTpbl :

1. HaTpmsa
2. Boaopoaa
renus







[Ana nosyvyeHus CneKTpoB UCMO/b3yIOT CneLuasibHble

npubopnl CIEKTPOCKOIbI




CnekTpanbHbIK aHanm3

Copep)>xutcs im B cMecu ra3oB (cnekTp4):

A) HaTpum (cnekTpl) -coepXuTCcs
B) Bogopoa (cnekTp 2)

-coaepXuTcs

Y ?
B) renun (cnektp 3)? _He cogepmTen




Buabl cnekTpoB

1.JZInHenuyaTbie
B ra3oo6pa3sHoM atomapHoM coctosiimmu, H

! \

2.Monocartbie

B ra3006pa3sHoM MonekynsapHom cocrtosvum, H2

f |

3.HenpepbiBHbIE WK CMJIOLLHbIE
TE€Jia B TBépﬂOM U XXMAKOM COCTOSAHUU, CUJIbHO C)XKaTble ra3bi,
BblCOKOTEMIMEpaTypHasa njia3ma




Buabl IMHENYaTbIX CMEKTPOB

CnekTpbl ucnyckanusi: 1 - Hatpus; 2 - Bogopoaa; 3 - renus.
CnekTpbl nornowieHus: 4 - Hatpus; 5 - sBogopoaa; 6 - renus.




CamocTosiTenbHas paboTta

BapMaHTbl




Orum CBATOrO Anbma--




[TonapHoe cusaHwue




HouecBeTka — OAHOKJICTOYHAA KI'YTHUKOBAsA BOJOPOCIIb U3 OTPAAA JII/IHO(l)JIaI‘GHJ'ISIT.

Hocturaer 2 mMm B nuametpe. M3imydaer cBET B OTBET HA MEXaHUYECKOE PA3IPAKEHUE.



3penumine, IMoX0Kee Ha
CKa304YHOE,
IPEICTABISIOT COOOM
HEKOTOPHIC TPOIMNYSCKHEC
CBETJISIKH, CIICTAIOIINECS
BMECTH, KOTJIa OHH
3aroparoTCs U raCHyT
cuHXpOHHO. CamKa
F0’)KHOAMEPHUKAHCKOTO
cBeTisika Phrixcthrix
CIIOCOOHA M3JIy4aceT CBET
KaK 3€J€HOr0, TaK U
KpAacHOTIO I[BETa, MpHUIEM
JE€JaeT 3TO MOOYEPETHO
MM OJHOBPEMEHHO.

‘ o




UcTopusa, nponsolwieawlas ¢ anbnuHUCTamMum,
nogHuMaBLwMmMuUca B ropbl Kuprusckoro Anaray

ANbNUHUCTbI NOAHANUCHL Ha BbicoTy 3800 MeTpoB. BAopyr ns-3a xpebToB Hanon3nm
TEeMHbIe TY4YM U pa3pa3uiacb rposa. Korga nepBbiv asibMMHUCT AoLWEN 4O CaMOM
BEPLUMHbI, OHA HEOXKMAAHHO 3acBeTuNach. HenoBek OKa3asiCa OKPYXXEHHbIM SIPKO
CUSAIIOLLIMM OPEO0JIOM, a €ro NoAHATaA pykKa B KOXKaHOM NepyaTtke ussiyyasna s3biku
nnameHu! Bcnen 3a HUM «3aropenucb>» U Apyrme  anbfNUHUCTDI.

CMOTpUTE, Y HEro ropsit Bo/1oCbl! — KpMKHYN OAWH, NOKa3biBas Ha TOBapuLla psAaoM.

Oka3anochb, UTO BOJIOCbl CBETUJIUCH Y BCEX, KTO 6bus1 6e3 wanku. A Kkorga KTo-To CHSJI
LIanKy, BOJIOCbl 6yATO NOTAHY/INCH 32 HEW, UCNyCKaA rosiybbie NCKOpKU. [la, 4TO BOJIOCHI!
NUckpunucb nenopy6bbl, hoToannapatbl, MeTa/l/IM4EeCKMUe nyrosumiubl. 1 Bce 31O LuMneno,
Kak camoBap. Koraa rposa npouuia, OrH1 ucyessin. AsiblNMMHUCTbI paccKa3biBasiv MOTOM,
4YTO MOCJIe 3TOro oLyLasau JIMLb NOKasibiBaHUe Ha KOHUaX NasbLeB U Y KOPHEW BOJOC. A
6e3bIMAHHYI0 BEpLUUHY, rae BCe 3TO C/IyYU/10Cb, OHU Ha3BaJZiM MUKOM DNEKTPO.

1)Kakoe npupogHoe saBrneHne Habnwaanm B ropax
anbNUHNUCTDbI?

2)Kak BO3HMKaeT AaHHOe cBeYeHue? t

3)3a CYET KaKoUu 3Heprum Bo30yXaakTcA aTOMbI?



3aaaHne N292
B kakou cmecu ra3oB (cnexkTpbl 2, 3, 4)
coaepXxutca sogopoa (cnektp 1)?




3aHATHbIN Crlyvyau

3umoun 1952 roga B MypmaHckon obnacTtu B MarasmH

NPUBE3JIn CBeXXEMOPOXKEHYIO TpecKy. PaboTHHUK
Mara3vHa nNpMHMMan ee B TEMHOM NOMeLLeHUU Npu
cBeTe boHaps. Koraa oH KOHYMN paboTy M noTywun
c¢oHapb, TO C yAuB/IEHUEM U UCNYITOM YBUAEJ: PYKM ero
cBeTaATCA. bosiee Toro, B TeMHOTEe nepea HUM

OTKpbJ1ach ewle 6osee nopasutesibHasA KApTUHA: BCSA

pbiba U AaXke NoJika, Ha KOTOPOW OHa JieXana,
CBETUJIUCD.

1)KakoBa npuinHa cBedeHusa «XKap - pbiObI»?

2)3a cYeT KaKkoUu 3Hepruu Bo3dyXaarTcs aTOMbI? "



3aaaHne N2
Ha pucyHke nsobpaxkeHbl CcneKkTpbl n3yyeHns Boaopoaa
(1), renuna (2), Hatpusa (4). Kaknue 13 3TUX 3/1EMEHTOB
cofep>xaTcs B cMecu BelecTB? (3)




Paccka3 ruMHa3sucTa, KOTopbiy NOCNOPUS1, YTO MOXeT
HOYbIO MPOUTU Yepe3 KrnagoduLue.

Sl cuMTan ManoaywWwHbIM OTKa3biBaTbCA OT MPUHATOrO peLleHMUs U TOTYacC XKe OTNPaBWIICA B NYTb.
Bbiwen 3a BOpOTa 1 NOBEPHYJ1 NO HanNpaBJ/IEHUIO K KJ1aabuily, He UCNbITbiBass HU Manenwlero
cTpaxa. [lo neca 51 oobpanca 6naronosiy4Ho, HO, KOraa NpULLIOCHh NJIECTUCbL No 6osoTy, A
3aBsI3HYJ1 NO KOJIEHO U 4YyTb 6bIJ10 He BepHyJica Ha3aa. Ecnm 6bl He nyHa, KOTOpas ocselyana
BCe KOUYKM U TPSAICUHbI, Hen36exxHo normn6 6bl B 60noTte. [lobpaBwunch A0 knaabuwa, s xoren
y)Xe OTnpaBuUTbC 06paTHO — M BAPYr B TPEX CaXKeHSX nepeao MHOKO NokKa3sanach AJIMHHas
npo3padHas purypa Kkakoro-To cyuecrsa. C pacnpocreptTbiMy pyKaMm OHO CTOSIJ10 Ha MecTe. A
HUKOr4a He Bepwu B NPUBUAEHUA U C YNbIGKOK ciyLian NnoBeCTU Yepecuyp A0BEpPUYUBDbIX
paccka3uukoB. Ho Tenepb npuBuaeHue CTosio nepeao MHou! Mbicaim MouM  nepenyTasiuChb.

Sl HNW MMHYTbI HE COMHEBAJICA B 4eACTBUTE/IbHOCTU CTPALLUHOIO npu3paka. [lpoka oT BOJIHEHUS,
noBepHY/1 Ha3aa U ABUHYJICA NO KOYKaM, He CMesl OrJISHYTbCS Ha3aA. «ABOCb,— AiyMaJ10Cb
MHe,— OHO nponapger...» Ha cepeanHe 60s510Ta BO3BbILLAJICA HE6OJILLIOW OCTPOB, COBEPLUEHHO
Cyxou. OH 6b11 NOKPbIT MONOAbIM 6epe3HsakoM. [lo6paBLIMCh A0 3TOro MecTa, A1 He yTepnen u
ornsaHynca. Kakou xxe 6b121 MO y)kac, Korga B NATU LWIarax s yBuen To ke camoe CTpallHoe
npuBmuaeHue! OHO Maxano Tenepb pykaMu, 1 JieC, 03apeHHbIi JIYHON, CKBO3UJ1 Yepes Hero. A
6b1n He B cunax oBnageTb coboi. Moayn BeTepok, NnpMBMAEHUE 3aKOJbIXaNI0Cb, 3aAP0XKaI0 U
TOTYaC ONATb 3aMepno. 1 CToAN HA MeCTe TOYHO NMPUKOBaHHbINA. Horn oTkasanucb
NOBMHOBATbCS MHE...

1)Kak nosiBusncsa knagounweHCKUn npmuspak? .

2)3a cYeT KakoUu 3Hepruu Bo30yXaarTCcH aTOMbI?



3aaaHue N92
Ha pucyHke nsobpaxkeHbl CcneKkTpbl n3yyeHns Boaopoaa
(1), renuna (2), Hatpua (3). Kakne 13 3TUX 3/1IeMEeHTOB
cofiep>xaTcs B cMecu BelecTB? (4)




UcTopusa, koTopaa cnyuyunacb BO BpeMeHa, Korga
ronnadHaubl 3aBoeBanu HoByto 'BUHelo.

«HenpoxoauMble f1eca 3Toro ocTposBa 6b1/IM HaceneHbl II0AbMU, KOTOPbIE He XOTeNu
NOKOPATLCA NpuLienbuaM. becluyMHO NOSABNASICL U HE3aMETHO McYe3as, Nanyacbl YHUUTOXaNN
BparoBs OTpaBJ/IEHHbIMU CcTpeniaMu. OnacasiCb 3a CBOIO YXKWU3Hb, FOJJIAHALbI CE/TMTUCD TOJIbKO
TaM, Ky/ia XUTeJIIM OCTPOoBa 6b1J10 HeNlerko NPoHUKHYTb. TakuM 6bin nocenok babo — c oagHoM
CTOPOHbDI €ro 3alyMLLaiM HenpoxoauMble MaHrpoBbie 3apoc/iM U Tonu 60J10T, C Apyrou — Mope.
Ha Houb nNocesneHLbl BbICTaB/S/IN YAaCOBbIX.

B oaHy M3 TEMHbIX HOYEM cosigaT, CTOABLUMM Ha 6epery Mops, y3pen HeBMaaHHoe. Y caMoun
KPOMKM nNpmnboa cBepkHyn cnabbin cBeT U... Nnobexxan no 6epery Lenouykon CBeTALMUXCSA NATeH!
BoT OHM COBCeM y)Ke psii0OM, B HECKOJIbKMX MeTpax. Ha necke ctanv SsBHO BUAHbI
cBeTAwmecs cnepbl... 60com Horn. OHM BCNbIXMBAJIN U TYT XKE, Yepe3 HEeCKOJIbKO CeKYHA raciu.
KT0-TO HeBMAMMbIN LIeN NOo NecKy, OCTaB/IfAA OrHEeHHble c/ieAbl!

3aMepLuMii OT y)Kkaca YaCcOBOM eiBa [0)XAAJICA CMEHbI. A YTPOM CTaJ10 U3BECTHO: Npona’s oauH
M3 XUTeNeHn nocesika — Bbilles1 U3 AoMa U He BepHyJsica. COMHeHUI He 6bIJ10 HM Y KOro:
BOeHHbIN hpopT eBponeiLeB noceTun cam abason! N npuxsatun c coboi B ag yenoBekKa...

Ho 3TuM aeno He KOHYMNOCb. OrHeHHble criebl NoABJIAJINCh TeNepb Y Nocesika BHOBb U BHOBb.
MpuuemM KaXkabil pa3 AbsABOJI BbiIGMpPas HOUM NOTEMHEEe, KOraa Tyum 3aKpbiBasiu He60 U cUJIbHO
wymMmeno Mmope. Ml kaxablii pa3 U3 noceska ucuesanm Joau.

1)Kak mornun BO3HMKHYTb Ha necke cBeTsAlue creabl? t

2)3a cYeT Kakou 3Hepruu Bo30yXaarTCH aTOMbI?



3aaaHne N2
Ha pucyHke nsobpaxkeHbl CnekTpbl U31y4eHnst Boaopoaa
(1), renna (2), Hatpus (3). Kakne 13 aTnux aneMeHToB
coaep>kaTcsa B cMecu BelwecTs? (4)




HebecHoe 3HaMeHue

..1242 roa. Ha nbay YyAackoro o3epa C TEBTOHCKUMU pbiLlapsiMuy,
3aKOBaHHbIMM B YXeJie30, APOCTHO Cpa)kas/iuCb BOMHbI AnekcaHapa
HeBckoro. B pa3rap cpakeHusi TeMHas ceBepHasi YacTb HebocBoaa crana
cBetTnetb. CeBeTt 6b11 Heo6bIUHbIU. Kak 6yayT roe-T1o 3a ropu3oHTOM
3a)Krnacb NMraHTCKas cBeva, nJ1amMa KoTopou, konebnemoe BeTpom, BOT-
BOT rOTOBO NOracHyTb. 3aTeM He60 npope3an AJSINHHDbIN 3€JIeHbIN NyY U
TYT XKe nponan. Yepe3 MrHoBeHMe Haj rOpUu3OHTOM NoOsIBUJ1aCb
cBeTsAllanca 3eneHoBaTtan Ayra. OHa cTaHOBUJ1aCb BCe sipue U sipuye,
noagHMMasiacb BCe Bbillue U Bbille. BApyr u3 Hee BblsieTes1 CHOM APKUX
NOABWXHbIX JIyYern — KpaCHOBaTbIX, 6/1eaHO-3eneHblX, (PNOoIeTOBbIX.
Heob6bluHbIi CBET 03apwuJ1 CHEr, BOUHOB...

— HebecHoe 3HaMeHue!— 3aroBopunm pyccKkme, KpecTscChb.

1)Kakoe npupoaHoe siBreHne Habnoaanum BOUHbI
AnekcaHgpa HeBckoro?

2)Kak BO3HMKaeT faHHOe cBeYyeHune? t

3)3a CYET KaKon 3Heprum Bo30yXAarTcA aTOMbI?



3agaHne NO2

B kakon cMecn ra3oB (cnekTpbl 1, 3, 4) coaepXXuTcs
renumn (2)?
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U3 becenbl ceHaTopa LimuepoHa ¢ 3aroBopLiukom Kackou.

Kakoin-1o pa6,—ero B iML0 Tbl 3Haellb,—
BBepx NoAHSAN PYKY JZIeBYIO CBOIO;

OHa C TaKoI CUI0M 3anblNana,

Kak 6yaro aBaguatb chakenos ropeno;
M 4yTO )X — pyKa oCTasiaCb HeBpeauMOM...
Buepa HO4YHas nNTMUa B CaMblii NoOJsAEHb
Ha nnowaau ycenacb, ornawias
OKpecTHOCTU CBOMM 3J10BELMM KPUKOM,
Korga Tak MHOro BUAUTCA YyAec,

Henb3s cka3aTb: «eCTeCTBeHHbl OHU>,
YBepeH 1, UTO rope npeasewlaroT

OHM wMecTaM, B KOTOPbIX NPOSABUINCD>.

1)Kakoe npupogHoe siBrieHne MOXHO OO bACHUTb
CaMOBO3ropaHus pyku pada?

2)KaKk BO3HMKaeT 3TO cBeYeHue? t

3)3a CYET KaKkou 3IHeprum Bo30yXOaroTcA aTOMbI?



3aaaHne N92
B cocTaBe Kakoro XMMmn4yeckoro coeiuHeHus (CnexkTpsbl 2,
3, 4) coaep>xutcs Boaopos, (cnektp 1)?
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