3AHATHE Ne 7

Tema: MeToabl UCcC/IeIOBaHHS OPTaAaHMYECKUX COeIMHEeHUI

YueOHo-uesneBble 3axa4u: O3HAKOMUTHCS C METOJAMH UCCIEA0BAHUS CTPOECHUS
OPraHUYECKUX COCTUHCHUM.

IlepeyeHb NpaKTHYECKUX HABBIKOB.

v/ caMoCTOSTENIbHO paboTaTh CO CIPABOYHOW W yUeOHOW JIUTEpaTypoOH,
MPEeBpaILATh POYUTAHHOE B CPEICTBO IS PELICHUS TUIIOBBIX 3a/1a4,

v/ aKTMBHO WCIIOJIb30BaTh HOMEHKJIATYPHBIE IPaBUJIa M0 OPraHUYECKOM U
HEOPraHWYECKOM  XMMUA U HOMEHKJIATypy  OPraHUYECKUX W
HEOPTraHUYECKUX COCITMHECHNU;

v/ Ha OCHOBAaHHH IEPUOAMYECKOTO 3aKOHA M CTPOEHHUS DJIEKTPOHHBIX
000JI04EeK aTOMOB IIPOTHO3UPOBATH CBOMCTBA W  B3aUMOJICHCTBUE
XUMUYECKHUX AJIEMEHTOB U UX COCAUHEHUM, MPUMEHSIEMBIX B (papMalluu, U
pelaTb COOTBETCTBYIOIINE 3TUM MPEBPALLEHUAM KOJIUYECTBEHHBIE 3a/1a4H;

v’ IPOBOJMTH MPOCTOM y4eOHO-UCCIIEI0BATEILCKIM IKCIIEPUMEHT Ha OCHOBE
OBJIQJICHUS OCHOBHBIMM TMPUEMaMHU TEXHHUKH paboT B JsabopaTopuw,
BBITIOJIHATH PacyeThl, OPOPMIIATH pe3yabTaThl, HOPMYIHPOBATH BEIBOBI

v METOIUKOW IUIAaHMPOBAHMS U IMPOBEAEHHS SKCIEPHMEHTA, BKIIOYAIOLIETO
CUHTE3 U CIIOCOOBI MIESHTU(DUKAIINYI TOJTYYEHHBIX BEIIECTB,

Baxueiimeit cnocoOHOCTbIO COBPEMEHHOW OpraHu4yeckol xumMuu (U
Ipyrux oOiacTedl XWUMHH) SIBISIETCS MCIOJIb30BaHHE (DUIUKO-XUMUYECKHUX
METOJIOB HcclieioBaHusl. Hapsiny ¢ KilacCHYeCKUMU XapaKTEepPUCTUKAMU BEIIECTB:
AJIEMEHTHBIM COCTaB, IUIOTHOCTb, TEMIEpaTypa IUIABJICHUS U KHUIICHUS,
MoKa3aTelb  NPEJIOMJICHUS,  pPaCTBOPUMOCTb,  AaKTUBHO  HCIOJB3YIOTCS
CTPYKTYpHBIE (pEHTTeHOCTPYKTYPHBII aHasus, anekTpoHorpadus,
HeWTpoHOrpadusi) U CHEKTPOCKOMUYECKUE METOJIbI B IIUPOKOM JMamna3zoHe, a
TaK)X€ MacC-CIIEKTPOCKOMNUS U IPYTUE METO/BI.

B ocHoBe onpenenieHnsi XUMHUUECKUX CBOMCTB HAXOJIUTCSI MOJIEKYJISIpHAS U
CTPYKTypHasi (OpMyibl BELIECTB W PEAKUHUOHHAs CIOCOOHOCTh. MHOrme wu3
XUMUYECKUX CBOMCTB TPSIMO WM KOCBEHHO CBSi3aHbl C (DU3WYECKUMU
cBoictBamMu. Du3znueckue BEIUYUHBI UMEIOT OINpPEJEICHHBIE YHCIIOBbIC
xapakTepucTuku. [loaToMy B TJIaHE ONpEAENICHUS XUMHUYECKOro CTPOEHUS
MOXHO TOBOPUTH O COOTBETCTBUU WA KOPPEIAIUU (PU3NUECKUX BEIUYUH U
XapaKTEPUCTUK XUMHUYECKOro cTpoeHus. Ocoboe 3HaueHue PU3NYECKHE METOJIbI
MMEIOT MU LeJied OMpeAesIeHUs] COCTaBa BEIIECTB (B AHAIMTHYECKUX UENAX).
Utak, GU3HKO-XUMUYECKHE METOJbI MCCIEAOBAHUN OCHOBAHBI HA W3MEPCHUU
¢u3udecknx  (TIaBHBIM  00pa3oM  SiAEpHBIC, ATOMHBIX, MOJCKYJISIPHBIX)
XapaKTEPUCTHK, 00ycnaBIMBaOUIUX XUMUYECKHE WHJMBUAYAIbHOCTH
OMpeIeNIIEMbIX KOMIIOHEHTOB. TaKMMU XapaKTEPUCTUKAMU MOTYT ObITh CIIEKTPbI
WCITyCKaHUSl WU TOTJIOMIEHUS 3JIEKTPOHHOTO M3JIYyYEHUs, HAUWHAs C PaJUOBOJIH
M KOHYas Y-JIydaMH, T.€. MO BCEMY 3JIEKTpOMarHuTHoOMy crektpy. Haumbonee
IIMPOKOE paclpOCTPAHEHHE TIPU HCCIEIOBAHUM OpPraHUYECKUX BEIIECTB
MOJIYYHJIA METOJIbI CHEKTPAIBHOTO aHajdu3a: AJIEKTPOHHOW, HH(PAKpacHOU u
SAMP-cniekTpockonumu.



Obowan xapakmepucmuka @QuuuecKux Mmemooo8 UCCTe008aAHUA
eeuiecme

Ctpororo pasrpaHuueHHs (PU3UKO-XUMHUUYECKUX U (PU3UUYECKHX METOI0B
rccienoBanus HeT. OnHaKO 1ojA (PU3MYECKUMHM METOJaMH OOBIYHO TOHHUMAIOT
METOJIbl, 0COOCHHO COBPEMEHHbIE, pa3paboTaHHbIC (PU3MKAMHU U UCTIOJIH3YEMBbIC B
XUMHUH. OTH METOAbI, €CTECTBEHHO, HE BKIIOYAIOT TaKue, KaK pas3jcicHUe
MEePEeTOHKOM, MEepPEeKpHUCTAIIN3aIleH, B3BEIIUBAHUE, OIPEACICHUE TeMIEpaTyp
TIJIABJICHUS M KUTICHUS, TEPMOXUMHUUECKHUE U IJIEKTPOXUMHUYECKHUE METOIBI U T.11.

§1. Knaccnpukanus cneKTpoCKONMYECKUX METOL0B

B OOoJBIIMHCTBE CHEKTPOCKOMHUYSCKUX METOJaX H3MEPSIOT 3aBHCHMOCTH
MHTCHCHUBHOCTH H3JIy4eHHUs |, mpormreamiee depe3 BEIIECTBO WM PACCESIHHOC
BEIIIECTBOM, OT YacTOTHI Vv, T.e. omnpenensior Gynkuuio I(v). Kaxmoe BemiecTBo
ITOTJIONIAET AJICKTPOMArHUTHOE M3IydeHHE, KOJIeOaHUs KOTOPOTO UMEIOT CTPOTO
OTpeIeNICHHBIC YacTOTHI. [Ipr 3TOM IMPOMCXOIUT U3MEHEHUE SHEPTUH MOJICKYIIHI,
KOTOPOE OTPEACIISICTCS COOTHOIICHUEM

AE=E —E.,=hv.

rae AE— H3MeHeHHe 3HepTHH CHCTEMBI;
E. u By — 3HeprHH CHCTEMEI B HATATBHOM H KOHSTHOM COCTOAHHAX,
fi — mocToaHHad [ [1aHKa:

V' —TACTOTA HITVICHHA.

Ecnu sHeprusi KOHEYHOTO COCTOSIHUSI EK BBIIIE SHEPTHUU HAYAIBHOTO COCTOSIHUSA
En — (AE > 0), To npoucXoauT NMOTJIONIEHUE SHEPTUHU, U, HA000POT, Ipu EK < EH
(AE < 0) — sneprust uznyvaercsi. [lepBblii ciaydail COOTBETCTBYET CHEKMIPAM
no2nouweHusa, BTOPOU — cnekmpam usayyenus. B Tabnuie 1 npuBeneHs
OCHOBHBIC  XApPAaKTEPUCTUKU CHEKTPOCKONMUYECKUX MeTonoB. [lornomenue
AJIEKTPOMArHUTHOTO W3JIy4YE€HUSI CBSA3aHO C OINPEACICHHBIMH W3MEHEHUSMHU B
MOJIEKYJI€ BeIlleCTBAa, TOYHEE, C €€ IMepexoJoM Ha Ooyiee BBICOKUU
SHEPreTUYECKUIN YPOBEHb. BHYTpPEHHSIS SJHEPTUS MOJIEKYJIbl KBAaHTOBaHA. B CBs3H
C OTUM KOJIMYECTBO IOIJIOMIAEMON 3HEPIUUM MOXKET HMETh TOJBKO CTPOTO
ONPEAEICHHBIC 3HAYCHUS, T.€. IOIVIOLIAECTCA M3JIyYEHHE TOJIBKO OMNPEAECICHHOU
yacToThl. [lornomenune u3nydenus, a, CI€A0BaTEIbHO, U YHEPTUU MPOUCXOAUT B
TOM CJIy4ae, €CIIM KBAaHT M3JY4YEHHUs COOTBETCTBYET PAa3HOCTU MEKIY ABYMs
SHEPreTUYECKUMHU YPOBHAMHM o0O0Jy4yaeMoro BemiecTtBa. llepexomammu Mexmy
YPOBHSIMU 3HEpruu EK U EH «yNpaBisilOT» MpaBuiia 0T00pa. ITO O3HAYAET, YTO
HE BCE MEPEXO0bl BO3MOXKHBI.



TaGmuma | — OcCHOBHEIE XaPaKTEPHCTHEH CIIEKTPOCKOMHYISCKHX METOI0B

Hs1vaeHie A, [TauHa BoaHe! Yactota I_?:?;:::; IMpoueccsl, NPpoHCIOIAMIHE
: oM A en v.Tn E B © YACTHUAMH (MeT0I)
1071 !
10 ) 7 H CE
Taea-mym 1070 10F gofozqplf Lqp7  TMSTETHE B HEPTETRRECEOM
i COCTOAHHE AZep (f-pPesoEaknc)
1o
. _ Hsmenesne B 3HepreTHIECKOM
Pentrenorecxoe 0% - 107 10% - 104 10°— 107 COCTOAHEE BHVIPEHEEX JIEETPO-
HOB aTOMOE (pPeHTTeHOCKOIHA)
v, 10 H 1
VapTpadHoneToROE 1052210 310%—15105 10t SMEHEHEE JHEPIETHYECKOrO
JanbEee COCTOAHHA BHENIHHX SMEKTPOHOE
: : . ve)
fammnee 2107 -38107_ 15108 810" <10
Bummoe 3.810°-78107 10 —410™ ~10 —//— BremENx 31eKTpOHOE (V)
Hagpaxpacsoe 10 78107 - 3107 410 -210% - 107
Omrames
Komebanne aToMOE B MOTEEYIE
(HK n KP)

JambEee 3107 -3107 2108 -310t <107

A A i _ Konebanme aToMoE B KPHCTALIH-
MurposonsoECE 0 3107 =107 0104 -910" ~107 - 107 qeckon pemeTRe (BpallaTeIbHEIE
CIEKTPH MOMEEY.T)

) 3 _ Hamenemme sHepreTHUECKOTO
10° - 3-10* 9-10°-910° 107 - 107 cocrommnz cnmmos AJEp H 3TSK-
Tpomoe (AMP, 3TIFP. AKE)

Kopotene
PATHOBOIHE

10°

O6nacTh MHTEHCHUBHOTO TMOTJIOIICHHS] WU3JTyYECHHUS HA3bIBACTCS HOJIOCOIL.
COBOKYIHOCTB MOJIOC MPEACTABISIET COO0H cnekmp nozioujenus.

Kaxnplii THI WM3MEHEHMM  DHEPreTUYECKUX  YPOBHEH  MOJIEKYJIBI
MPOUCXOJUT B OMNPEACIICHHOW 001acTH 4YacToT KojebaHuil. B opranmueckoi
XUMUU JJI1 MUCCJIEAOBaHUS CTPOCHHUS MOJIEKYJl 4Yallle BCEro HCIOIb3YIOTCSA
clelyronie o01acTH, pa3Inyaronuecs SHEpruel KBaHTOB:

a) HauOosblIas SHeprusi TpeOyeTcs M BO3OYXKIEHHUS HJIEKTPOHOB 3Ta
AHEPrus COOTBETCTBYET M3IYUEHUIO B YIbMpapuonemosou U euOUMol ooracmu
(onexkmponnas cnekmpockonus);

0) MeHbIIME 3aTpaThl dSHEPrUM  HEOOXOAWMBI  JUIsI  U3MEHEHUs
KOJIe0aTeIbHBIX YPOBHEH MOJIEKYJIbI, CBSI3aHHBIX C U3MEHEHUEM JJIMH CBSI3€H U
VIJIOB  MEXJIy aTOMaMH; TaKhe€ HW3MEHEHHUsI BbI3BIBAIOT IOTJIONIEHUE B
ungpaxpacrotl ooracmu (konebamenbHasi CNEKMPOCKONU);

B) €llle MEHbIIAas SHEPTUs HeoOXoaAuMa JiJisl MEPEOPUEHTALIMU CIIUHOB SIIED,
KOTOpas MOXET BBbI3BIBATBCS  KBAHTAMH  pPAOUOYACHMOMHO20  U3NYYEHUs
(cnexmpockonus 10epHO20 MACHUMHO20 PE30HAHCA).

C TOuykM 3peHus DSHEPruM MNEePeXOJ0B B MOJIEKYJIe€ MNPUHIUIUATIBHON
pPa3HUIIBI MEXIY yIbTpadUOJETOBOM W BUAWMON 00JacThio HEeT. BrimeneHue
BUJMMON YacTH CIEKTpa B CaMOCTOSTEIBHYIO 00JIacTh  00YyCIIOBJICHO
CyOBEKTUBHBIMA TPHYUHAMH — TPAHUIIAMH BOCTPUSATHS DJICKTPOMATHUTHOTO
U3JIyYEHUs YEJOBEYECKUM IJIa30M. OJEKTPOMArHUTHOE W3JIyYEHUE HUMEET
JIBOMHYIO TPUPOAY — OHO 00JazaeT BOJHOBBIMU U  KOPIYCKYJISPHBIMU



CBOMCTBaMHM. I/IBJ'Iy‘-IeHI/Ie H IIOIJIOMICHUE JOHEPruM IIPOUCXOIUT KBaHTAMM,
9HCPIUd KOTOPBIX OIMMHUCBIBACTCA YPABHCHHUCM!

-
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TOS © — CEOPOCTE CBCTA B BARKVYMC,
A — ITHHA BOJIHEL
UeM MeHbIe AIMHA BOJHBI A, Te€M OOJBIIE SHEPTUS JIEKTPOMArHUTHOTO
m3nydenuss E, u HaoOopoT. M3 ypaBHEHHS cleayeT, 4YTO HHEPrusi KBaHTA
MPOMOPIIMOHANIbHA YacTOTe V U OOpaTHO MPOMOPIIMOHANbHA JJIMHE BOJHBI A.
Yactora umeer pazmepHOCTh ['11 Win c—1, AjMHA BOJHBI BRIPAXAETCA B CM, MKM
(104 cm, 10-6 ™), am (10-7 cMm, 10-9 m). HacTo ynoTpeOstoT BOTHOBOE YUCIIO

(Takke Ha3bIBAEMOE 4acTOTON) v (cM—1):

- 1 1
v=—=|=|v.
A le

T.€. YHWCJIO BOJIH, NPUXOJAIIMXCSI HAa | CM JUIMHBI CBETOBOTO JIydYa.
BosiHOBOE 4MCIO MPSAMO MPONMOPHHOHATBHO YacCTOTE; HIKajda BOJHOBBIX YHMCEN
NpsAMO  MPOINOPUHOHANIBHA JHEPrMH KBAHTOB u3dydeHHs. C MNOMOIIBIO
CHEUUANIBHBIX YCTPONUCTB MOXET OBITh MOJYYEHO W3JIYyYEHHUE, HMEIOIIee
ONPEAECIECHHYIO JJIMHY BOJIHBI, M, COOTBETCTBEHHO, OJWHAKOBYK) 3SHEPIHIO
KBaHTOB. Takoe U3JIy4eHHE Ha3bIBAIOT MOHOXPOMATHYECKHUM.

Takum oOpa3om, HamboJsiee MIUPOKO HCMOIB3YEMbIMHU B OPraHUYECKOU
XUMHH U TEXHOJIOTUH CIEKTPAIbHBIMU METOAAMU SBIAOTCS Y O-CIEKTPOCKOIHS,
HK-cnexktpockonus u ciekrpockonus SAMP.

§1. YabrpadmuoneroBas (3;iekTponHasi) CnnekTpockonus

1.1. OcHOBHBIE NPUHIHUIIBI U 3AKOHBI

1.1.1. Iloznowenue 31eKmMpoOMaAZHUMHO20 U3TIYYeHUS

Oueprust GOTOHOB YIbTPAPHUOIECTOBOTO W BHIUMOIO JTUAMA30HOB CIIEKTPa
noctatouHo Bbicoka (10-100 »B umu 120-1000 x/[x/Moinb), 4TOOBI mepeBecTH
ANEKTPOHBI OPTAHUYECKUX MOJIEKYJl U3 OCHOBHOT'O COCTOSIHHSI B BO30YKJIEHHOE —
CO CBSI3BIBAIONIEH Ha pa3pbIXJidiolue opOuTtanu. Pa3HOCTh SHEPruil Mexmy
STUMHU COCTOSIHUSIMH KBAaHTOBaHA, IMOATOMY MOJIEKYJbl MOTJOMAT (HOTOHBI
TOJILKO CTPOTO ompenenaeHHo sHeprur. B Yd-o0nacTu mOriIomawT Bce
opraHnueckue BemiecTBa. Kak mpaBwiio, «pabouas» 007acTh COCTaBISIET
uaTepBan 190-800 uMm, rmaBasiM 006pazom ot 200 mo 380 um. B atux obnacTsix
MpO3pavyeH ONTUYECKHUIl Marepuall JJsi U3TOTOBJICHUS MPU3M U KIOBET. JIIMHBI
BoJTH MeHee 190 um (manbhsis obnacte Y D-criekTpa) MajJonpuroHa st paboThl,
TaK Kak B 3TOM MOTJIONIAI0OT KOMIOHEHTHI BO3JyXa — KUCIOpoa U a30T. [loaTomy
UCIIONIB3YIOTCS CTEIHaIbHbIe BaKyyMHBIE KaMepbl, YTO OOBIYHO YCIIOXKHSET
nabopaTopHyl0 TpakTuKy. HeoOxomumbie miis UCCIENOBaHUA KOJIHYECTBA
BelllecTBa HeBeJUKU — okojio 0,1 mr. B cBszu ¢ 3tum YD-CHEKTPOCKOIHUS
SBIISIETCS OMHUM W3 Haumbojiee pacnpocTtpaHeHHBIXx DXMU oprannueckux



COEIMHEHUN. DIEKTPOHBI B aTOMaX M MOJIEKYJIaX 3aHUMAIOT OPOUTAIN CO CTPOTO
OMpENIeICHHON SHEepruei. YpoBeHb SHEPIUU aTOMHBIX OpOUTaIel ompenenseTcs
COOTBETCTBYIOIIMM HA0OpPOM KBAaHTOBBIX uwucell. MonekyiaspHble opOuTanu
MOTYT paccMaTpuBaThCsi KakK JIMHEHHbIE KOMOMHAIIMM aTOMHBIX. Takas
KOMOWHAIMs  JaeT  CBA3BIBAWOIyl0  opbOutamb  (T|,  DJEKTPOHBI  C
aHTUTAPAJUICNIbHBIMU CIUHAMH, HOPMAaJbHOE COCTOSIHHME) U Pa3pBIXJISIONIYIO
opbutans (11, DJIEKTPOHBI C TapaUICIbHBIMH CIUHAMH, BO30YXIECHHOE
cocTostHuE). B 00BIUHBIX OPraHUYECKUX MOJIEKYJIaX MPUCYTCTBYIOT JIEKTPOHBI G-
U T-CBSI3€M, a TaK)Ke JJICKTPOHBI HEMOAEICHHBIX Map reTepoaToMOB, WU -
ANEKTPOHBI. X OTHOCUTENbHBIE JHEPreTHUYECKUE YPOBHU U CpPABHUTEIbHbIC
SHEPIUM BO3MOXHBIX MEPEX0J0B B BO30OYXJIEHHOE cocTosiHuE (*) mpeacTaBieHbl
Ha pUCYHKE |, W3 KOTOpPOrO CcleAyeT, 4YTO HauOoJbllIash SHEPrus KBaHTa
HeoOXoauMa IS OCYIIECTBJCHHUS Iepexojia G—G*, T.e. IJIs BO30YKIACHUS
ANIEKTPOHOB HAUOOJIee MPOUYHOM CBSI3M HEOOXOAUMBI KBAaHTHI CBETAa MUHUMAIIBHOU
muHel (MeHee 190 HM), HmpU 3TOM MPOUCXOAMUT Pa3pbIB CBSI3U. DHEPrus
NepexooB N—c* u m—7* MeHsblle, W, CIeI0BaTelbHO, JJIMHA BOJIHBI CBETA,
BO30YXKIAIOIIEr0 TAKOM Mepexo], COOTBETCTBEHHO Oobiie (> 190 um). DHeprus
N-ypOBHSI 3JEKTPOHOB BBIIIE SHEPrUd T-ypOBHEH, IMO3TOMY BO30YKIECHHE
BBI3BIBAETCS KBaHTaMHM CBeTa emie Oousblied anuHbl  BodHBL.  Haumbonee
WHOOPMATUBHBIMHU  SBJISIOTCS TeEpexoapl N—n* W 7T—n*, MOCKOIBKY UM
COOTBETCTBYIOT JUIMHBI BOJH, MOMNAaJalniuMe B padouuii Auana3oH Mpuoopa.
HckimroueHnust COCTABISIIOT TEPEXOAbl T—T* HM30JMPOBAHHBIX JBOWHBIX CBSI3EH
C=C u C=N, a Takxxe TpONHBIX CBs3ei

L
=t @ O  w o
Q O Pazpsrcraonme
. . ) n*
n Heceaspmaromme n
|/Hh_ __-(_\I
M S
n X e _ n
D

= - CBAsHEAROMHE

-

d o)
. IiHC. 1. a) CxeMaTHYecKoe NpeIcTaBieHHe OTHOCHTEIBHEIX JHEPIHH O-, -,

T - H ¢ -opOHTaneH; §) THarpaMMa BO3MOKHEIX 3HepreTHUECKHX [IePeX0/I0B.

1.1.2. 3akonwl noznowenus ceéema

OCHOBHBIMH ~ XapaKTE€PUCTUKAMHU JJIEKTPOHHON TOJIOCHI MOTJIOIICHUS
ABJIAIOTCA €€ IMOJIOKCHNEC U HHTCHCUBHOCTD, CBA3AaHHYIO C KOJIMYCCTBOM KBAHTOB,
NpoXoJAmuX B CAMHHIY BPCMCHH YCPC3 CAMHHUIY ILIOIIAIH. MNHTEHCUBHOCTD
IMOTJIOHMICHHUA MOHOXPOMATHYCCKOT'O HM3JIYUCHU, IIPOXOAAINICTIO YCPE3 BCIUICCTBO,
onpenensaercs 3akoHoM byrepa—Jlambepra



I= I.g-exlf“"'j. (4)

rae Iy — HHTeHCHEHOCTE NAJAKIIET0 MOHOXPOMATHISCKOTO H3TVISHHA,
I — HHTeHCHEBHOCTE MPOMEQIEro MOHOXPOMATHIESCKOTO HATVICHHA;
{ — TONIIHHA TOTTOIIAFIIETO CIIOA:
i — xoadpHITHEHT MOrNIOIMeHHA, SEIAKNINHICT HHIHBHIVATEHOH XapaKTepHCTHEOH BRImecT-
Ba 0719 KaXIOH JIHHEI BOIHEL

OOEIMHO HCIIONB3VHT JDI'EIpI-I{pMI-I‘IECK}’ID 3AITHCE 3aK0OHA.
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Bropoit 3akoH, chopmynupoBanHsiii bepom (1862 r.), BbIpakaeT CBA3b
MEXJy HHTCHCUBHOCTBIO TMPOUIEJIIEr0 M3JIY4eHUST U  KOHIICHTpaluen
MOTJIONIAIONIETO  BEIIECTBA B  pacTBOpe: MOTOK MapajuleNbHBIX  JIyuel
MOHOXPOMATUYECKOTO  H3JIYyYEHHs] TPU  NPOXOXKACHUU  YEpe3  pacTBOP
MOTJIONIAIOIIETO BEIIECTBA KOHIEHTPALUU C, OCJIa0seTCs 10 3aKOHY:

[=Iyexp ™!

(7)
D=lg£=f(-(‘-!. (8)
I
rae k=0.4343k", k 1 k — ko3 HIUHEHTEL, XapaKTepH3VIOIHE BEIIECTEO.
Ecnu ¢ BeIpakaetcs B MoJib/J, a | — B cM, TO ko3 dunmeHT moriomeHus K
Ha3bIBACTCA  MOJISIPHBIM  (KO3(POUIIMEHT  3KCTUHKIMHU), J/(MOJB'CM) U
0003HavyaeTcs €.

D=gcl (9)

B Y®-cnektpockonuu € NpUHAT KaK MEpPa MHTEHCUBHOCTH MOTJIOLICHHS
JAHHBIM ~ BEIIECTBOM MOHOXPOMATHYECKOTO CBEeTa, (AKTOp BEPOATHOCTH,
OTPaXKAIOIIUN CTENEeHb «PA3pEUICHHOCTH» WU «3alpelieHHOCTH» JTaHHOTO
ANIEKTPOHHOTO Mepexoaa. BennunHa € 3aBUCUT OT MPUPOABI BEMIECTBA U JJIMHBI
BOJIHBI MOTJIONIAOIIETO CBETA.

1.1.3. H3o06parxcenue cnekmpoe no2niouieHus

O06nacTe MHTEHCHUBHOTO MOTJIOIICHUSI HW3JIyYEHUSI HA3bIBAETCS MOJIOCOU.
COBOKYITHOCTb T0OJIOC TIPEACTABISAECT COOOM CIIEKTP MOTJIOIICHHUS.

CnexrTpanbHble JaHHBIE 3aMUCBHIBAIOTCS B BUAE KPUBOWM, IJe Ha OCHU
abcrmcc (x) oTknaapiBaeTcs (aKTOp JJIMHBI BOJTHBI, @ HA Ocu opauHAT (¥) hakTop
WHTEHCUBHOCTU. OOBIYHO SJEKTPOHHBIA CIEKTP M300paKarT B BUjaE Tpaduka
3apucuMocTr tiporryckanus (ID = 1g 10 ) ot gmuaer BostHEI A (HM) Wi v (cM—1).
Takke B KayecTBE BEJIUYUHBI IMOTJIOLIEHUS MOXKET OBITh HCMOJIb30BaHBI:



KO3(pPULHUEHT 3KCTUHKIMU € WK 1g €, mpoueHT noriomenus () 10000 — -1 1,
nporeHT npomyckanus 0 - 10011 (cMm. puc. 24.2).
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PHC. 2. JMeKTPOHHEIH CMEKTp MOITIOIMeHH ()eHAHTPEHA B PA3IHIHBIX KO-
MOMTHHATAY

DONEKTPOHHBIE CIEKTPhl MOTJOMICHUSI OOBIYHO COCTOSAT M3 HECKOJIBKHX
IIUPOKUX TMOJOC UM HE HMEIOT Y3KHX IHMKOB, TaK KakK JIF0OOW 3JIEKTPOHHBIN
Mepexo/]i COMPOBOKIAETCI U3MEHEHUSIMU BO BpalllaTEIbHBIX UK KOJIeOaTeIbHBIX
COCTOSIHUSIX MOJIEKYJl. B HEMOJISIpHBIX pacTBOPUTEIISIX YaCTO yAaeTcsl HAOMI0AaTh
TOHKYIO CTPYKTYpPY MOJIOC, TOTJa Kak B MOJISIPHBIX CpPelax B CHIIY Pa3IUYHBIX
B3aUMOJICUCTBUI MEXK]y PacTBOPUTENIEM U PACTBOPEHHBIM BEIIECTBOM JE€Talu
TOHKOW CTPYKTYpbI yTpauuBaIOTCs W HAOIIOJaeTCsl yIIUPEHHE MOJIOChl. BaxkHOoM
XapaKTEPUCTUKON MOJIOC SIBISETCS JJIMHA BOJIHBI, MPU KOTOPOM HaOIrOAaeTcs
MakcuMyM moriyonieHus (Amakc). Ilpu nepexpbiBaHUU MOJOC U3MEPSIOT JJIUHY
BOJIHBI, COOTBETCTBYIOIIYIO TOUKE Meperuoa.



Tema: UTorosasi padora Ne§
Y4yeOHo-uesneBble 3a1aun: KoHTpoJIb 3HAHUI 110 MaTEepUally 4YacTu paszgena 3
IlepeyeHb NpaKTHYECKUX HABBLIKOB.

v/ caMOCTOSTENIbHO paboTaTh CO CIPABOYHOW W y4eOHOW JIUTEpaTypoOW,
MpEeBpaILaTh MPOYUTAHHOE B CPEICTBO IS PELICHUS TUIIOBBIX 3a/1a4;

v/ aKTMBHO WCITIOJIb30BaTh HOMEHKJIATYPHBIE IPaBUIa [0 OPraHUYECKOU M
HEOPraHWYECKOM  XMMUU M HOMEHKIATypy  OpPraHUYECKUX W
HEOPraHWYECKUX COCTUHCHUN;

v/ Ha OCHOBAaHUHM IEPUOAMYECKOTO 3aKOHA M CTPOEHHUS DJIEKTPOHHBIX
000JI04EeK aTOMOB IIPOTHO3UPOBATH CBOMCTBA W  B3aWMOJICHCTBUE
XUMUYECKHUX AJIEMEHTOB U UX COCAMHEHUM, MPUMEHSIEMbIX B (papMalluu, U
pelaTh COOTBETCTBYIOIINE 3TUM MPEBPALLECHUAM KOJIUYECTBEHHBIE 3a/1a4H;

v’ IPOBOJMTH MPOCTOM y4eOHO-UCCIIEI0BATEILCKIM IKCIIEPUMEHT Ha OCHOBE
OBJIQJICHUSI OCHOBHBIMM TPUEMaMHU TEXHHUKH paboT B JsabopaTopuw,
BBITIOJIHSATH PacyeThl, OPOPMIIATH pPe3yabTaThl, HOPMYIHPOBATH BEIBOBI

v METOIUKOW IUIAaHMPOBAHMS U IMPOBEAEHHS SKCIEPHMEHTA, BKIIOYAIOLIETO
CUHTE3 U CIIOCOOBI MIEHTU(DUKAIINY TTOJTYYEHHBIX BEIIECTB,

OcHOBHBIE BONIPOCHI, NpeAJiaraeMbie A5 00CY KICHUS.

1. Monocaxapunsl u ux knaccuukamus. D- u L-crepeoxumuueckue psbl.
Gopmynel Qumepa U Xéyopca. dypaHOo3bl U NHPAHO3BL, O- U P-POpPMBL
Huxnookcorayromepus. Kondopmanuuu nupaHo3HbIX GopM.

2. Ctpoenue Hanbosee BaXXHBIX MEHTO3 (prbo3a, KCHiio3a), rekco3 (IIKo3a,
MaHHO3a, rajlakTo3a, (QpykKTo3a), amMHHOCaxapoB (TJIIOKO3aMHUH, MaHHO3aMHH),
Ne30KcucaxapoB (2-ae3okcupudosa). Ux 6uopoiib.

3. O- u N-rmroko3unael. ['maponus raoko3umoB. Dochater MOHOCAXapHIOB.
AnunupoBanve amuHocaxapoB. Okuciaenne wmoHocaxapuaoB. IlomyueHue
03a30HOB TUIIOKO3bl. BoccTaHoBUTENbHBIE CBOMCTBa anbao3. Kcwiurt, copOuUT.
AcKOpOHMHOBasI KUCIIOTA.

4, Omnurocaxapusl. Jlucaxapuipl: MalbTO3a, JIAKTO3a, 11eJ7100103a, caxaposa.
CrpoeHue, UUKIOOKCOTayTOMepusa. BoccTaHOBUTENbHBIE CBOWCTBA, THAPOIU3,
Ounosoruueckas poib.

S. l'omononucaxapuapl: Kpaxmall, TIJMKOreH, Ueunoino3a. IlepBuunas
CTPYKTYpa, TUJIPOIIN3. Amuno3sa, AMUJIOIIEKTHUH. [TonsTue 0
reTepornoamcaxapuaax.

6. ['eTeponukibl ¢ OqHUM reTepoaToMoM. [Iuppoi, MHIOI, MUPUANH, XOJIHH.

[lorsiTHE O CTPOCHWUM TETPANMHUPPOIBHBIX coeauHeHur (mopduH, reM).
[Ipou3BogHble nupuaArHA (HUKOTMHAMUI, TUpuAokcans). I[IlpousBonHbie 8-
OKCUXHWHOJIMHA:  aHTUOAKTepUadbHBIE  CPEICTBA  KOMIUIEKCOOOPA3YIOIIETO
JEUCTBUSL.

1. ['eTeponukibl ¢ HECKOJABKMMM TeTepoaroMamu. [lupason, wumwmmpason,
NupasvuH, TUPUMUANH, THA30J, MypuH. bapOutypoBas kuciota u €€
npou3BOAHbIE. [ MAPOKCUNTYpUHBI (KCAHTUH, MOYEBast KUCIOTa, BUTAMUH B1).

8. Anxamonnbl. MeTWIMpPOBaHHBIE KCAaHTHHBI (T€OOPOMUH, TEO(DUIUINH,
kodeun). CTpoeHne HUKOTHHA, aHa0a3uHa, d3penapuna, MmoppuHa, XUHIHA.



9. HyxkneunoBbie kuciotel. [IMpUMUAMHOBBIE W MYypPUHOBBIE OCHOBaHWS.
JlakTUM-JTaKTaMHast TayTOMEpHUS. KommiemenTapHoCTh HYKJIEMHOBBIX
OCHOBaHMM. BogopoaHble CBA3KU B KOMIUIEMEHTAPHBIX Mapax.

10. Hyxieosunsl um ux ruaponu3. CTpoeHWE W THIPOIU3 MOHOHYKJICOTHIIOB.
[lepBuyHas cTpykTypa HYKJIEHHOBBIX KHCIO0T. Dochoamddupnas cBa3b. JTHK u
PHK: coctaB u rugposms. Bropuunas ctpykrypa PHK u JIHK.

11.  Crpoenue AT®, AJI®, AM®. Crpoenne HAJI+ u ero pochara HAJD+.
12. Heowmbursiembie nunuael. [loHsTHE O TepreHax (MHUPIEH, TEPaHHOI,
UUTpasib, JMMOHEH, MEHTOJ, NUHEHbl, Kamdopa). ConpspkEHHbIE MOIUEHbI
(ButamuH A). VIX 6u0poJb.

13. Crepounsl u ux Ouosormueckas poib (ICTpaH, XOJaH, XOJIECTCPHH).
CrepouiHbie TOPMOHBI: 3CTPOTEHbI, aHJPOTE€HbI, KOPTUKOCTEPOUIBI.

14. Meroasl BBIAEICHUS U OYUCTKHU: DKCTPAKIUS, MEPEKPUCTAIIIU3ALINS,
neperonka, xpomarorpadus. KpuTepuun YHUCTOTHI BellECTBA: TEMIIEpaTypa
IUIaBJICHUSA, TeMIepaTypa KHUIEHHUS, IUIOTHOCTb, MOKa3aTelb MPEIOMIICHUs,
xpomaTorpadudeckue JaHHbIe. XUMHUYECKU (DYHKIIMOHAIBHBIN aHAIM3.

15. OmnextponHas cmnektpockomus (Y® w Bugmmas 001acTH): THUIIBI
AJIEKTPOHHBIX TMEPEXOJ0B M HMX DHEPrus; OCHOBHbIC MapaMeTpbl IMOJIOC
MOTJIONIEHUS, CMEUIEHHE TO0JIOC (0ATOXPOMHBIA M THUIICOXPOMHBIN CIBUTH) U UX
NPUYHUHBI.

16. Hadpakpacnas (MK) cmexTpockomus: TUTBI KOJI€OaHWNW aTOMOB B
MoJIeKyJie (BaJICHTHBIE, Ae(OPMAIIMOHHBIC); XapaKTePUCTUIECKUE TACTOTHI.

17. CnexTpockomus sI€pHOr0 MarHUTHOro peszoHanca (SAIMP). IIpoTonHbIit
MarHuTHbIi ~ pe3oHaHc  (IIMP):  xumuyeckuit  cABUI,  CHMH-CIMHOBOE
pacllerieHue.

18. Macc-criekTpoMeTpusi: BHABI HOHOB (MOJIEKYJSIpHBIC, OCKOJIOYHEIE,
MeperpynnupoBoyYHbie). M30TOMHBIA CcOCTaB. YCTAaHOBJCHHE MOJICKYJISAPHOU
dbopmynbl. OCHOBHBIE THUNBI (parMeHTAIlMU. Y CTAHOBJICHHE MOJCKYJISPHON
dbopmynbl. OCHOBHBIE TUTIBI (hparMeHTaIru. Macc-CrieKTpajabHbIe CEPUU HOHOB
OCHOBHBIX KJIACCOB OPTaHUYECKUX COETUHEHUHN.

19.  Penrtrenorpadusi.
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