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Paboyass nporpamMma  AMCUMMMHBI  COCTaBfieHa B COOTBETCTBUM C  bedepanbHbiM  FOCY4apCTBEHHbIM
obpasoBaTesnbHbIM  CTaHAApPTOM Bbiclwero obpa3oBaHna no HanpaeneHuto nogrotoBkn 01.03.02 [lpuknagHas
MatemMaTMka W WHOpPMaTUKa, YTBEPXOEHHBIM npukasom MuHucTepctBa o6pasoBaHuMs U Hayku Poccuiickon
denepaumm ot 10.01.2018 r. Ne 9

CocraButens (n):

[oKTOp XuMmMyeckmx Hayk, npodeccop TpvwwuH KO.T.
aCCUCTEHT Baxpywesa E.[.
OT Kadbenpbl cocTaBuTENS: TpvwuH HO.T.

3asegyowmin kadheapon opraHNY4eckon XMmMmm

OT BbInNyckatoLel kadeapsbi: Axosnes B.I1.
3aBenyownin kadegpom

MeTtoaundeckuin oTaen: CmupHoBa B.T.



1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

11 Uenb paucuunnuHbl: PopmmpoBaHMe Yy CTYAEHTOB [MPOYHbIX 3HAHWA 06 OCHOBHBIX KOHLIENUUSX
naeHTumKaumMm opraHM4eckux coeavHeHun, 6a3npyoLmnXca Ha BaXHENLIMX XMMUYECKUX MpeBpaLleHnsaX opraHuyeckux
COeUHEHUIN PpasnUYHbIX KNaccoB, MeTodax onpefeneHus coctaea, CTpPoeHus opraHumdeckux Belects (UK, YO, AMP
CreKTpockonusi, xpomaTorpadus), OCHOBHBLIX MyTSX MPAKTUYECKOrO0 WCMONb30BAaHWUSA MOMYYEHHbIX 3HAHUA NpWU aHanuse
00BEKTOB OKpY»KatoLLEeln cpeabl.

1.2 3apgauvm AMCUUNNUHBIL:

- 0aTb OCHOBHOW 06beM MHpopMaumMM O BaxHeMwmx xpomatorpadudeckux (KX n BIXKX) n cnekrtpanbHbix
MeTodax uaeHTudmkaumm opraHmdeckux coeavHenun (Y@, UK, AMP 1H), meTogax onpeneneHus coctaBa v CTPOEHUSI
OpraHNyYecKMx BeLecTB, OCHOBaHHbIX Ha XUMUYECKNX NPEeBPaLLEHUAX OpraHNYecKnX COeQUHEHUIN pasnnyYHbIX KIaccoB.

- 3aKpenUTb NOMyYEHHbIE 3HAHUS NYTEM KOHTPONMPYEMbIX CaMOCTOATENbHbIX paboT.

- B XOA€e BbINOMHEHUS NabopaTopHbIX paboT 3aKpenuTb Ha MNpakTMKe M3ydaembli MaTepuan, copMupoBaTb
OCHOBHbI€ HaBblkM 0BpallleHus ¢ opraHM4eCcKUMn BeLecTBaMm B MpoLiecce Ux aHanmaa.

1.3 TpeboBaHMA K npeaBapuUTeNbHOW NOArOTOBKEe OOy4aloLerocs:

MpeaBaputenbHas NoAroToBka npegnonaraeT co3gaHve OCHOBbI AN (POPMUMPOBaHUSA KOMMETEHUMI, YKa3aHHbIX
B M. 2, NpY NU3YYEHUN AUCLMMNIINH;

TexHonorm npOEeKTUPOBaHUA NPOrPaMMHOro obecneyeHmst BMONHEPOPMALIMOHHBIX CUCTEM

dunsmka

WHdopMaLUoHHbIe TeXHOMOorMu
KomnnekcHbIn aHanms

OcCHOBbI X1MuK

KomnbloTepHblE CUCTEMBI N CETH
YpaBHEHU MaTeMaTMyeckon U3nKn
OuckpeTHaa matematuka
MaTemaTtudeckasa Guonorus
KomnbloTepHOe MoaenupoBaHue

2 KOMMNMETEHUWU OBYYAIOLLEIOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUNIUHDbI

MNMK-8: CnocobeH aHanu3MpoBaTb pe3ynbTaTbl TECTUPOBAHUA B 06nacTu 6MonHpopmMaTmKm

3HaTtb: TeopeTn4yeCkme OCHOBbl Ka4YeCTBEHHOIo W KOJIM4eCTBEHHOro 3fieMEeHTHOrNo aHanusa; TeopeTundecknme OCHOBbI
Ka4yeCTBEHHOro 1 KoJiIn4eCTBeHHOro dDyHKLI,I/IOHaJ'IbHOFO aHanmsa, KJ'IaCCVICbVIKaLI,VII-O COBpPEMEHHbIX MeTo40B OpraHN4YecKoro
aHanmsa.

YMeTb: NpaBuiibHO BbIGUPATL COOTBETCTBYIOLWNI BapvaHT METOLOB OpPraHWYecKoro aHanmsa B 3aBUCMMOCTU OT CBOMCTB
aHanuaupyemoro obpasua.

BnapeTb: OCHOBHbIMU npunemMmamm XUMUKO-aHanMTU4eCcKomn paGOTbI B MeTodax aHalnn3a opraHn4ecknx COeaVHEeHUN.




3 PE3YIIbTATbI OBYYEHUA MO ANCUNNNUHE

KoHTakTHas paboTta

cp MHHoBALL. dopma

Nek. Mp. Nab. (uace!) d)OPMbl TeKkyLero
(vacel) | (vackl) | (4yachkr) 3aHATUW | KOHTpOINS

HaumeHoBaHWe 1 cogepxaHue pasnenos,
TeM U y4eBHbIX 3aHATUN

Cemectp
(kypc ons
3A0)

Pasgen 1. CnekTpanbHble MeTOAbl aHanmaa

Tema 1. OcHoBbI Y®-cnekTpockonum
OpraHNYeCcKnx CoeanHEHNN.
OneKkTpoHHOEe  BO30DYXAEeHWe  MOIEKynbl.
Mpupoga wn nonyyeHne Y®  cnekTpa.
YCTPONCTBO M OCHOBHblE MPUHLUMMNbI PadoThbl
COBPEMEHHbIX Y®-cnekTpomMeTpoB.
MNMoaroTtoBka obpasuos K CbeMKe.
WHTepnpeTaums CMNEeKTPOB.
XapakTtepucTmyeckne nonocbl MNOrmoLweHus
OpraHMyeckux COeauHEHW:  COeAUHEHMs,
copepxatime TONbKO MW-3NEKTPOHbI;
HacCbILLeHHble COefUHEeHuNs, coaepXXalumve nu
-3NEeKTPOHbI; COeAMHEHUs, codepXalue mnu-
3MNEKTPOHBI; CONPSDKEHHbIE CUCTEMB,
CUCTEMbI C OMHHOM LEMNbl COMNPSHKEHUS.
reTepoLmKnnyeckme coeauHeHMs. 6 n
p,O,J1
MpumeHeHne YO  cnektpockonun  Ansi 5 3 3 6 7l
noeHTMdurKkaLmMm opraHMYeckux CoeauHEeHUH,
KOHTPONS KayecTBa OOBLEKTOB OKpyKatoLLeMn
cpenpl, napameTpoB TEXHOMNOMMYEeCKMX
npoueccos. Pusnyeckme n maremaTnyeckue
3aKOHOMEPHOCTM  npouecca cHATMS YO
crnekTpoB. O3HakoMIieHMe C nporpaMmmMamu,
ucnonb3lyembiMnM Ans  pacwmndpoBkm YO
CNEeKTPOB
JlabopatopHasi pabota Ne1l.YcrtaHoBrneHue
CTPOEHUSI  OpraHWYEecKMX COEdWHEHWA MO
AaHHbIM YO cnekTtpoB. Cbemka YO cnekTpoB
OpraHn4ecknx coeauHeHun Ha
cnektpometpe  C®-2000. Pacwwndposka
MONy4YeHHbIX CNEKTPOB.




Tema 2. OcHoBbl WK - cnekTtpockonum
OopraHMyeckux coeanHeHuin

Bugbl konebanwn B Monekyne. [lonyyeHne
UK cnektpoB. YCTpPONCTBO W OCHOBHblE
npuHUMnbl  paboTbl  coBpeMeHHbix  WK-
cnektpomeTpoB. [logrotoBka 06pa3uoB K
CbeMKe. UHTepnpeTtauns CMeKTPOoB.
XapakTepucTuieckue rpynnoBble  4acToThbl
OpraHn4ecknux Mornekyn (ankaHbl, asnKeHsbl,
ankvHbl, apoMaTuyeckue  YrneBoOOpPOAbI,
cnnpTbl U beHonbl, NPOCTble 3UPbl, KETOHbI
n  anbgerngbl, kapOOHOBbIE  KUCNOThI,
CMOXHble 3UPbl N NAKTOHbI, aHrMapuabl U
ranoreHaHrngpuabl KACMOT, amMuibl, amuHbl,

CONMM  aMWHOB,  HWUTPWUNbI,  U3oUMaHaThbl,
nsotTmoumaHatbl,  TWonbl,  CynbdOoKCUAabI,
CynbdOKUCIOTHI, reTepoumknnyeckmne
coeuHeHus). MpumeHeHue MK
CNEeKTPOCKOMNMU ans naeHTudmKaumm
OpraHUYecKkmnx coeaVHeHUN, KOHTpOS

KayecTBa 0OBEKTOB or<pyx<arow,eﬁ cpenbl,
napamMmeTpoB TEeXHOJIOMTMYEeCKNX npoueccos.

dusnyeckme " mMaTtemMaTnyeckme
3aKOHOMepHoCTU  npouecca cHatTua UK
CMNEeKTPOB. N3yyeHne nporpamm ans

obpabotkn UK cnekTtpos

JlTabopaTtopHaa paboTta Ne2. YcraHoBneHwe
CTPOEHUSA OpraHUYecKMx COoeaUHEHUA no
paHHbIM UK cnektpoB. Chemka MK cnektpos
opraHnyeckux coeiHeHUN Ha
cnektpometpe WHOPACIMEK &CM 2201.
PaclundpoBka nony4eHHbIX CMEKTPOB.

Tema 3. OcHoBbl cnektpockonun AMP
OpraHn4eckux coeanHeHNN

MarHuTHble cBowcTBa sagep. Teopusa AMP.
Xumudeckmn  casur.  CnekTpbl  NPOTOHHOMO

AepHOro pesoHaHca opraHnyecKkmx
MoreKkyn. Yucrno curHanoB (3KBMBANEHTHbIE
" HEeaKBMBASIEHTHbIE MPOTOHbI).

XVIMUYECKUI COBWUM MPOTOHOB, BXOAALIMX B
pasnuyHble  rpynnUpPoBKUA.  MIHTEHCMBHOCTL
curHanoB. CnuH-CNMHOBOE B3aMMogencTaue
MPOTOHOB C MpoTOHamu  (paclienneHue
CUrHanos).

MpuHUMNManbHoe YCTPOWCTBO U OCHOBHbIE
npuHUMNBLl  paboTbl  coBpemeHHbIX  AMP-
cnektpomeTpoB. [lpurotoBneHne obpasua,
BHELUHNEe n BHYTpEHHUE  CTaHOapThl.
MNpumeHenne SHAMP  cnektpockonun  ansi
naeHTudmrKaLmm opraHnYeCcKUx COegUHEHNN.
dusnyeckme 7 mMaTteMaTnyeckme
3aKOHOMEpPHOCTU npouecca cHatua  AMP
cnektpoB. O3HakomfieHMe C nporpammamu,
ucrnonbsyembiMn gnsa  pacwmndposkn  AMP
CNeKTpoB

JlTabopaTtopHaa paboTta Ne3. YcraHoBneHwe
CTPOEHUSA OpraHWYecKMX COedWHEeHWA Mo
AaHHeiM AMP  1H cnektpos. Cbemka AMP
1H cnekTpoB OpraHMYeckux CoeauHEHUN.
PacwmndpoBka Nony4eHHbIX CNeKTPoB.
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Pasgen 2. OcHoBbl Xxpomatorpadouyeckmx
MeToO0B aHanusa opraHuyecKnx
CoeaVHEeHMN

Tema 4. Xpomartorpadgusi Kak GU3UKO-
XUMWYECKM  METOA4  pa3gefnieHus  CMecu
BELLEeCTB, OCHOBaHHbIN Ha  pasnuyuun
KoahpuLmMeHToB pacnpegeneHus ans
OTOENbHbIX  KOMMOHEHTOB CMECU  Mexay
NOABWXHOM M HEMOABMXHON haszamu.

OTHeceHne xpomaTtorpacun no arperaTtHoOMy
COCTOSIHUIO NOABWXHOM dasbl Ha
xuagkocTHyto  (BOXX) wn rasosyio  (IKX).
OTHeceHne xpomaTtorpacdum Mo npupoae
HenoaBWwKHOM asbl Ha aacopOLMOHHYIO,
pacnpegenutenbHyto  (abcopOUUOHHYD) 1

NOHOOOMEHHYI0 (Ha KaTMoHUTax n
aHWOHUTaX).
dusnyeckme " maTtemartuyeckue

3aKOHOMEPHOCTU XpoMarorpadum

Tema 5. TexHuka xpomartorpaduyeckoro
pasgeneHvs: pasferneHne Ha - KOJIOHKax,
OyMadkHasi U TOHKOCIOMHasi XxpomaTorpadgums.
MpuHUMNManNbHOE YCTPOWCTBO U OCHOBHbIE
NPVHUMNBI paboThbl COBPEMEHHBbIX
KOMMbIOTEPU3NPOBAHHBIX  FA30-XWAKOCTHbIX
xpomatorpadpoB. [logrotoBka KOMOHOK U
noabop pPeXnMoB pasgeneHusi B
3aBMCMMOCTM OT COCTaBa pa3gensemMon
CMecu.

MpumeHeHne Xpomatorpacpum ans
naeHTUMKaLMN OpraHNYeCcKUX COeaNHEHUMN.
OsHakomneHue c nporpaMmmamu,

NCNonNb3yeMbIMU AN CHATUA XpoMaTorpam
JlabopaTopHas paboTta Ne4. Mop6op
YCrNOBMA W pasfeneHue CMecu rekcaH-
TONyOn-N1HaH Ha raso-KMgKoCTHOM
xpomartorpacdpe. KomnbioTepHas obpaboTka
pe3ynbTaToB aHanmaa.
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Pasnen 3. MeToabl noeHTdmkaumm
OpraHM4ecknx COEeAWHEHWI, OCHOBaHHble Ha
XapaKTepHbIX  peakumsix  YyHKLMOHaNbHbIX

rpynn
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Tema 6. - Ymesogopoabl. OnpepneneHue

HeHacbILWEHHbIX YIMNepoa-yrnepoaHbIX
ceaszen. MeTogbl onpegeneHvss  NOOHOMO
yucna. MeToapl, OCHOBaHHbIe Ha
rmapupoBaHnu, ©pomMupoBaHuy,

030HMpoBaHuK. OnpeageneHne coeavHEHUN
psga aueTtuneHa.

- ["anoreHankaHbl. KauectBeHHOE "
KONMYeCTBEHHOE ONpeaeneHune.

- Cnuptel. OnpegeneHve MOpPOKCUITbHON
rpynnebl. MeTogpl, OCHOBaHHbIE Ha
aTepudukaumm Onpepnenexune
rMApOKCUncogepaLumx COeMHEHNN B
MPUCYTCTBMM  MEPBUYHLIX U BTOPWUYHbIX
amuHoB. Onpepgenenue 1,2-guonos. AHanus
cmecen CNUpTOB. Onpepenexue
anKOKCUINbHbIX rpynmn.

- ®eHonbl. OnpegeneHve MAOPOKCUIbHbBIX
rpynn KUCIOTHOIO Xxapakrepa.

- Kapb6oHunbHble CcoeaVHeHMs.
Onpegenexue KapOOHMITbHOM rpynneil.
O6paszoBaHne  okcumoB.  [lpucoegmHeHve
oucynbcuta. OOpasoBaHMe  MAOPa30HOB.
MeTogbl, OCHOBaHHble  Ha  OKWUCIEHMWMU.
O6pasoBaHue OCHOBaHW Wndpda.
MmapokcMnammnHOBLIN  METoq,  onpeaeneHnst
auetanen, ketanem U BUHUNOBLIX 3UPOB.
BucyneuTHbIN MeToa ornpegeneHus
aueTanem " BUHWUITOBbLIX abmpoB.
OnpeneneHve rmapasmHoOB.

- KapGoHoBble KMCMOTbI U UX NPOU3BOLHbLIE.

Onpepenexue KapGOHOBbIX KUCIOT.
OnpepeneHne conen KapbOHOBLIX KWUCOT.
OnpegeneHue CINOXHbIX adupos.
Onpepenexune amMuaoB. Onpepnenexune

nvngos.  OnpefdeneHve  xnopaHrMapuaos
kucnot. OnpefgeneHve aHrMapuaos KWCMOT.
OnpepeneHne  HuTpunos.  OnpegenexHve
rMapasvaos.

1,5
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Tema 7. - JnokcugHble Tpynnbl U
nepokcuabl.  MeTogbl, OCHOBaHHblE  Ha
rmapoxnopupoBaHun. [psimoe  TUTpoBaHWe
3MNOKCUCOeaNHEHWNN
rMApOranoreHMpyLLUMm peareHTamu.
MopomeTpuyeckne Metoabl  onpeadeneHusi
opraHmyeckmx  nepokcugoB.  CoBmecTHOe
onpegeneHne  nepekucu BoAgopoaa "
HagkucnoT. KomopumeTpudeckuii meTond C
npuMeHeHvem pogaHuga xenesa (Il). Metog
C npumeHeHnem pogdaHvaga xenesa (II) wm
cynbtata tutana (lll). KonopumeTtpuueckuin
MeTo4 C MNPUMEHEHNEM JIENKOOCHOBAHMS
METUIEHOBOIrO CUHETO.

- AKTUBHbIN BoJopoa. [MpumeHeHune
peaktTusa "puHbApPAa. lMpumeHeHune
aniomorngpuga nnTus.

ApFeHTOMeTpW—IeCKMe MeToabl onpeaeneHna
aueTunneHoBoro Boaopoaa. Onpep,eneHwe C

NOMOLLbIO xnopuaa Meau 0.
MepkypumeTpuyeckuin metoq.

- AsoTcogepxalume COeaUHEHMS.
Onpegenexue aMuHorpynmnel. Mpsamoe

TUTpMMETpuYeckoe onpegeneHne. MeTogp,
OCHOBaHHble Ha auunupoBaHuu. MeToabl,
OCHOBaHHbIE Ha OnasoTMpoBaHun n
HuTposupoBanuu. MeTogbl  onpegeneHus
apoMaTUYeCKUX aMUHOB, OCHOBaHHble Ha
obpaszoBaHum OCHOBaHWI Wndpda.
OnpeneneHne HUTPO- W HUTPO3OrPymMmbl
BOCCTaHOBJIEHMEM CONSIMU XKeresa.

- Cepycogepxalume CcOeaVHeHMs.
OnpegeneHne TUOMOB: apreHTOMeTpu4eckue
MeToAbl, MeToabl, OCHOBaHHbIE Ha
oKucrneHmn. AHanua cmecerm TUOMOB WU
cBobogHon cepbl. Konopumetpuyeckue
MeToAbl OnpeaeneHns cneaoB TMONOB
Onpepenexuve ancyneunaos: MeToabl,
OCHOBaHHble Ha BOCCTAHOBMEHUM W Ha

OKUCTNEHUN. Ananus cmecen
Avankunancynbuaos " TWOOB.
OnpeneneHve cneaos AMCynbhuaos.

OnpegeneHune cynbunaoB U CynbgOKCUOOB:
METOAbl,  OCHOBaHHblE  Ha  OKUCINEHUMW.
AHanua cmecen  gunankuncynbuaos M

TUOSOB. Ananns cmecen
avankuncynsouios 7]
avankungucynbpunaos.  TUTpUMeTpudecku i
MeToq, onpegeneHus CynbOKCMAO0B.

MeToabl, OCHOBaHHble Ha BOCCTAHOBMEHUU
xnopugom TutaHa(lll). Meton, OCHOBaHHbIN
Ha OKUCMEHUM BMXPOMATOM.

JTabopaTopHas paboTta Ne5.
VpoeHTudukaumsa opraHn4ecknx coeguHeHun
c NMOMOLLIbHO XapaKTepHbIX peakuui
byHKLMOHaNbHbIX rpymnm.

1. OnpegeneHne unogHOro uyucna anbda-
NnMHeHa.

2. MopomeTpunyeckoe
rMaponepokcuaa nuHaHa.
3. CoBmecTHOe onpefeneHue nepokcuaa
BOAOPOAA N HAAYKCYCHOW KNCNOThI.

onpeneneHve

Wtoro B cemecTpe (Ha kypce ans 3A0)

1,5
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KoHcynbTauum n npoMexytovHas 25 335
aTTectaums (Ok3ameH) ’ ’
Bcero koHTakTHasa pa6ora u CP no 705 735
AvcuunnvHe

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoektnpoBaHue y4eGHbIM NiaHOM He NpesycMOTPeHo

5. ®OH[ OLLEHOYHbIX CPELACTB A4 MPOBEAEHMUA NPOMEXYTOYHOW ATTECTALIUMU

5.1 OnucaHune nokasarenen, KPUTEPMEB U CUCTEMbI OLleHUBAHUA pPe3yNbTaToB 00y4YeHus
5.1.1 Noka3aTtenu oueHuBaHuA

Kopn HanmeHoBaHne oueHOYHOro
MokasaTenu oLeHnBaHNs pe3ynbTaToB 00yYeHMs
KOMMNeTeHUMmn cpeacTea
1. meeT npeactaBneHne o TEOPETUYECKMX OCHOBAX KaydeCTBEHHOMo U
KONMNYECTBEHHOIO  3NEMEHTHOr0 U PYHKUMOHANbHOrO  aHanu3os,
1. Bonpocbl YCTHOro
COBPEMEHHbIX MEeTOAax OpraHN4Yeckoro aHanusa. ]
cobecenoBaHus;
MK-8 2. CnocobeH BbiOpaTb BapuMaHT  OpraHM4Yeckoro aHanmsa B 5 MoaKTHKo-
3aBMCMMOCTU OT CBOWCTB aHanuauMpyemoro obpasua. ) P
OpPWEHTUPOBaHHbIE 3afaHus.
3. Ha HavanbHOM ypoBHe BnageeT MeTo4aMu aHanmsa OpraHuYeckux
COeaVHEeHUI, NPOMAEHHBIX B X04€ ANCUMNIIVHDI.

5.1.2 Cucrema un

KpUTEpUU oLleHMBaHUA

Llikana oueHnBaHua

Kputepum oueHnBaHms cchopmMnMpoBaHHOCTU KOMMNETEHLMI

YcTHOe cobecenoBaHmne

MucbmeHHas paboTa

OOyuvarowmiics  nokasbiBaeT  XOpPOLUUNA
YPOBEHb 3HaHMN B Mpegenax OCHOBHOMO
MpaBunbHoe pelueHne npeasioKeHHoro
yyebHoro MaTtepuana B obnactu
. 3aaHus. BbiBeaeHsbI dusnyeckune
5 (oTnKnYHO) opraHuyeckom XUMun, BbINONHAET
. . | 3akoHoMepHoCcTH CHATUSA CMEeKTpoB "
NPeAyCMOTPeHHbIe NporpamMmoit 3apakHns; | * o~ = °
OTBEYaeT Ha [AOMOSIHUTENbHbIE BOMPOCHI P P
npenogaesarens.
O6yuvatomiica OEeMOHCTpupyeT
[OCTaTOYHbIN YpPOBEHb 3HaHWN B
npegenax OCHOBHOrO yuebHoro
maTepuana, 6e3 cyllecTBeHHbIX OLINOOK | MpaBunbHOE pelleHne npeafioXXeHHoro
4 (xopoluio) BbINONHSAET npeayCcMOTPEHHbIE B | 324aHMsI  C  HECYLECTBEHHbIMU  OLUMOKaMMU.
P nporpamme 3agaHus; HonyckaeT | MprBegeHbl OCHOBHble  MaTemMaTuyeckue U

HecyuleCTBEeHHble MNOrpelwHoCTn B OTBETe
Ha 3K3aMeHe 1 Nnpun BbINOJTHEHUN 3agaHumn
YCTpaHAaeT nx oe3 nomMoLlin
npenogaBartens.

dmsmyeckme 3aKOHOMEPHOCTH

3 (yBoBneTBOpUTENBLHO)

O6yuvatomiica nokasbiBaeT 3HaHuSA
OCHOBHOro  y4yebHoro martepuana B
MUHUMAnNbLHOM 0ObemMe, HeobxoauMom
ana pganbHeriwen yyebbl; cnpaensieTca C

BbINONHEHWEM 3apaHvn,
npesyCMOTPEHHbIX nporpamMmon,
fJonyckasi npu 3ToM GOnbLIOE KONUYECTBO
OLUNGOK. HonyckaeT CYLLIECTBEHHbIE

NorpeLLHoCcTn B
BbINONTHEHUWN 3a4aHUN.

oTBeTe n npu

3agaHve  pelueHo
CrucbIBaHUS

HEKOPPEKTHO, nonbITKa

2
(HeynoBneTBOPUTENBHO)

Ob6yuvatolumincs He OTBeYaeT Ha BOMpPOCHI
buneta (MM He  packpbiBaeT  CyTu
BOMPOCOB), HE  MOXEeT  BbIMOMHUTb
npeanoXxeHHble 3a4aHus.

3agaHue He peLleHo.

5.2 TunoBble KOHTPONbHbIE 3a4aHUSA UMNU UHbIE MaTepuanbl, Heo6xoAuMbIe ANl OLEHKU 3HaHUN, YMEeHUN,
HaBbIKOB U (UNK) oNbiTa AEeATENbHOCTU
5.2.1 NepeyeHb KOHTPOSbHLIX BONPOCOB

Ne n/n |

$opMynMpoBKKU BONPOCOB

Cemectp 6




Mpupoaa u nonyyeHne Y® cnektpa. YCTPONCTBO Y OCHOBHbIE NMPUHLMMBI PpaboTbl COBPEMEHHbIX Y-
cnekTpomeTpoB. MIHTepnpeTaums cnekTpoB. XapakTepucTuyeckme nonockl NOrMoLEeHNs OpraHN4ecknx
COEANHEHNIN: COAEPXKALLNX TOMBbKO MU-3MEKTPOHbI; HacblLLEHHbIE COeQMHEHUS, CoaepXXallue N-aMeKTPOHbI;
coenHeHus1, coepKallime MNU-aneKTPOHbI; CONPSXKEHHbIe CUCTEMbI, CUCTEMbI C ANMHHON Lenblo
conpsikenuns. NpumeHeHne Y® cnektpockonun ans naeHTudmnkaumm opraHM4eCckMx COeanHEHNIN, KOHTPOIS
KayecTBa OGBLEKTOB OKpYXaloLLen cpedbl, NapameTpoB TEXHONOMMYECKUX NPOLECCOB.

Mony4yenune UK cnekTpoB. YCTPOMCTBO U OCHOBHbIE MPUHLUUNLI paboTbl coBpeMeHHbIX NK-cnekTpomMeTpoB.
MHTepnpeTaums cnekTpoB. XapakTepucTnieckme rpynmnoBble YacToTbl OPraHUYEeCKNX MOMEKyI:
yneBoaopOoAO0B, MAPOKCUIICOAEPXKALLUMX COEAMHEHWUIA U MPOCTLIX 3MPOB, KAPOOHUIBHEIX COEAUHEHNIA,
KapbOHOBbIX KUCIOT U UX NPOU3BOAHBIX, @30T U CepycoaepKallmx COeAMHEHWNIA, reTEPOLIMKIMYECKME
coeauHeHust). MpumereHne UK cnekTpockonuu ans naeHTUgmKaumm opraHm4eckux coeanHeHnin, KOHTpons
KayecTBa 0OBEKTOB OKpYXKaloLLEen cpelbl, NapaMmeTpPoB TEXHOIOIMYECKUX NPOLECCOB.

Teopus AMP. Xumuueckuii caur. CnekTpbl NPOTOHHOIO S4EPHOI0 pe3oHaHca opraHMyeckux Monekyn. Ymucno
CUrHanoB (3KBMBAaNeEHTHbIE N HESKBUBANEHTHbIE MPOTOHbI). XUMUYECKUIN COBUI MPOTOHOB, BXOASALLMX B
pasnuyHble rpynnMpoBkN. MHTEHCUBHOCTb curHanoB. CnNnH-CNMHOBOE B3aUMOAENCTBME MPOTOHOB C
npoToHaMu (pacLuennieHme curHanos). NpyUHUMNManeHOe YCTPOMCTBO M OCHOBHbIE MPUHLMMBI paboThbI
coBpeMeHHbIX AMP-cnektpomeTpoB. NpumeHeHne AMP cnekTpockonum ans naeHTudukaumm opraHnyeckux
COeJHEHNIA.

OcHOBHOW NPUHLMN XpoMaTorpadunyeckoro pasfeneHns cMecein opraHnYecknx BeLLecTs. OTHeceHue
XpomaTtorpaduy no arperatHoMy COCTOSHWUIO NOABMXHON hasbl Ha xuakocTHy0 (BIXKX) u razosyto (MKX).
OTHeceHue xpomaTorpaduu no Npupoae HeNnoABMXHOM hasbl Ha agcopOLMOHHYIO, pacnpeaenuTenbHyIo
(abcopbumOHHYI0) N NOHOOBMEHHYIO (Ha KAaTUOHUTAaX M aHUOHUTaX).

TexHuka xpomatorpadumyeckoro pasgeneHus: pasgeneHne Ha KonoHkax, bymaxHasa u TOHKOCnonHas
XxpomaTtorpadusi. MprMHUMNUansHoe YCTPOMCTBO M OCHOBHbIE MPUHLIMMBI PaboTbl COBPEMEHHbIX
KOMMbIOTU3NPOBAHHbIX ra30-XUAKOCTHbIX XpoMaTtorpadoB. [1oarotoBka KONOHOK 1 Noabop pexvmoB
pasgeneHns B 3aBUCUMOCTU OT coCTaBa pasfgensemon cmecu. NpumeHeHne xpomartorpaduun gng
naeHTUMKaLmm opraHNYecknx CoeguHeHun.

OnpepfeneHne HeHacbILEHHbIX YIepoa-yrnepoaHbix cBsasein. MeToabl onpeneneHns MogHoro Ymcna.
MeToapbl, OCHOBaHHbIE Ha rMapMpPoBaHUK, GpoMUpoBaHMK, 030HUPoBaHMKU. OnpeaeneHne CoOeaUHeEHNI psiga
aueTuneHa.

KauecTBeHHOE 1 KONMYeCTBEHHOE OnpeaerneHne ranoreHankaHos. OnpeaeneHme rmapoKCUIIbHON rpynnbl.
MeToabl, ocHOBaHHbIe Ha aTepudmkaumn. Onpegenexmne 1,2-4MonoB. AHanM3 cMecen CNMpToB.
OnpepgeneHne ankokcunbeHbix rpynn. OnpegeneHve rmapoKCUbHbBIX Py KUCMOTHOIO XapakTepa B
ceHonax.

OnpepeneHne kapboHunbHom rpynnel. O6pasoBaHne okcMMoB. MNMpucoeanHeHune bucynoscuta. ObpasoBaHue
rmapasoHoB. MeToabl, OCHOBaHHbIe Ha okucrneHun. ObpasoBaHne ocHoBaHum Lndda. MNapokcmnammHoBbIn
MeTo onpeaeneHus aueTtanen, Ketanen n BUHUIOBbIX 3mpoB. BucynbuTHbIN MeToq onpeaeneHns
aueranein 1 BUHUNOBbLIX acupoB. OnpegenexHve rmapasmHoB.

OnpepeneHne kapboHoBbIX kncnoT. OnpeaenexHne conen kKapboHOBbLIX KMcnoT. OnpegeneHne CrioXHbIX
acmpoB. Onpenenexne amuagos. OnpeaenexHme xnopaHruapuaos kucnot. Onpegenenve aHrmapyuaoB KUCTOT.
OnpepgeneHne HUTPUIOB.

10

MpsiMoe TUTpOBaHME SNOKCUCOEANHEHWIA TMOPOranoreHMpyLWMmn peareHTamu. MlogomeTpudeckue Metoabl
onpeerneHnst opraHMyeckux nepokcnaos. CoBMeCTHOe onpeaeneHe nepekucu BOAOpoaa U HagKUCMoT.
KonopumeTpuyeckuin metoq ¢ npumeHeHmem pogaHuga xenesa (I1). Metoa ¢ npumeHeHnem pogaHuga
xenesa (M) n cynbdata tntana (ll1). KonopumeTtpudeckmii metoq ¢ npuMeHeHnem NenkooCHOBaHMUS
METUIEHOBOIO CUHETO.

11

MpumeHeHne peaktnsa puHbSApPa ANs onpeaeneHns akTuBHOro Bogopoga. lNpumexHeHve anomorvapnaa
nMTnsa. ApreHTOMeTpruYeckne MeToabl OnpeaeneHns aueTuneHosoro sogopogda. OnpegeneHne ¢ NOMOLLbIO
xnopuga meau(1). MepkypmumeTpuyeckuin metog,.

12

Mpsimoe TUTpUmMeTpudeckoe onpeaeneHne ammHorpynnesl. MeToabl, OCHOBaHHbIe Ha auunupoBaHun. MeTtoasl,
OCHOBaHHble Ha ANa3oTUPOBaHUM U HUTPO3MpoBaHUKU. MeToabl onpeaeneHns apoMaTuyeckx aMmmnHoB,
OCHOBaHHbIe Ha 0bpasoBaHnn ocHoBaHui LLndda. OnpeneneHne HATPO- 1 HUTPO3OrPyNMbl
BOCCTaHOBMNEHMEM CONAMU Xernesa.

13

OnpegeneHne TUOMOB: apreHTOMETPUYECKNEe METO/bl, METOAbl, OCHOBAHHLIE Ha OKUCNEHUU. AHann3
cMmeceli TMonoB 1 cBoGOAHOI cepbl. KonopumeTpuyeckme MeTodbl onpeaeneHms criefos TMOSOB.

14

Onpepenenne oucynbuaoB: METOAbl, OCHOBaHHbIE Ha BOCCTAHOBINEHMUN M HA  OKUCINEHMU. AHAnNn3 cMecen
Avanknngmucynedunaos n Tnonos. Onpegenexue cnegos aucynecungos. OnpegeneHue cynbsouaos u
CynbOKCMAOB: METOAbI, OCHOBAHHbIE Ha OKUCNEHUN. AHaNM3 cMecer anankuncynbouaos 1 TMONoB. AHanua
cmecen guankuncynbuaos U gMankunaucynsuaos. TUTpUMETPUYECKLM MeTo onpeaeneHus
cynbdokemaoB. MeTtoabl, OCHOBaHHbIE HA BOCCTaHOBMNeHMM xnopuaom tutana(lll). MeToq, OCHOBaHHbIN Ha
okucneHun buxpomaTom.

5.2.2 TunoBbIle TeCcTOBLIE 3ag4aHuUA

He npegycmoTtpeHo.

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3af4aHusA (3agayvm, Kemcbl)

TvnoBble NPaKTUKO-OPUEHTMPOBAHHbIE 3afaHUA(3adaun,kerickl) HaxogaTesa B [MNpunoxeHun Kk gaHHon Prif




5.3 MeTogu4yeckue matepuansl, onpegensitowme npoueaypbl OLLeHUBAHUA 3HAHUIN, YMEHUI, BNnageHuin
(HaBbIKOB 1 (MNIN) NPaKTUYeCKOro onbiTa AeATeNIbHOCTH)
5.3.1 YcnoBusa ponycka o6yuatroLierocsi K (poMeXXyTo4HOM aTTecTauum U NopsifoK NMKBUAaUUM akagemMmmyeckomn

3a40JTKeEHHOCTHU

[MpoBeaeHne NPOMEXYTOYHOW aTTecTaumMum perrnaMmeHTUMpPOBaHO IoKaribHbIM HopMaTtuMBHbIM aktom CII6ryYnTn
«lMonoxeHne o NpoBeAeHNN TEKYLLLErO KOHTPOSIS YCNEeBAaEMOCTM U NPOMEXYTOYHOM aTTecTalmm obyyaroLwmnxcs»

5.3.2 ®opma npoBeAeHUsI NPOMEXYTOYHOWN aTTecTauum no AMcCUUNInHe

YcTHas +

MNucbmeHHas +

KomnbroTepHoe TecTtnpoBsaHue

5.3.3 Oco6eHHOCTU NpoBeAeHUs NPOMEXYTOYHOW aTTecTauum nNo AUcUmUninHe
Bpemsi Ha nogrotoBky oTBeTa no 6unety 40 MUHYT.

NHas

6. YHEBHO-METOANYECKOE N UHPOPMALIMOHHOE OBECINEYEHUE ANCLUUIMIINHDbI
6.1 YuebHasa nutepartypa

ABTOp

3arnasuve

MN3paTenbCcTBO

| oo nspaHus |

Ccblnika

6.1.1 OcHoBHas y4yebGHasa nuTepaTtypa

pnwaesa, O. B. CnekTpanbHas KemepoBo: KemepoBckas http://www.iprbooks
naeHTnmrKaumns rocyapcTBeHHast 2010 hop.ru/6090.html
OpraHn4eckmnx Coe,D,VIHeHI/IPI MeguumHckas akagemMmusa
Békkep, HO. CnekTtpockonus . http://www.iprbooks
Mocksa: TexHocdepa 2009 hop.ru/12735.html
XeHke, X. YKngkocTtHas ) http://www.iprbooks
Xpomartorpacus Mockea: TexHocdepa 2009 hop.ru/12724.htmi
Békkep HO. XpomaTtorpacus https://ibooks.ru/rea
Mockea: TexHocdhepa 2009 ding.php?
' short=1&productid=
337433
BepoHuika, P., | MpakTnyeckas http://www.iprbooks
MeTyxoB, n. A., | BbICOKO3(h(heKTMBHasA hop.ru/84700.html
MeTyxoBa, O. A, |»xngkoctHas
lomboeBa, C. BbB.,|xpomartorpacus Mocksa: TexHocdepa 2017
Bboromonoea, A. A,
Bapy, M. B., bapy, M.
B.
3aniues, b. E., | MpumeHeHne K- Mockga: Poccuiickuii http://www.iprbooks
Kosanbuykosa, O. B., |cnektpockonuu B xumum YHUBEPCUTET [PYXObl 2008 hop.ru/11418.html
CTtpawHosa, C. b. Hapoa0B
6.1.2 lononHuTenbHasa y4yebHaa nutepartypa
Békkep, HO. Xpomarorpadwusi. http://www.iprbooks
UHCTpymeHTanbHas hop.ru/12749.htmi
i;?;g‘gtgé cun MeTOﬂEI’/: Mockea: TexHocdepa 2009
KanunnapHoro
anekTpocopesa
KopoBkuH, M.  B.,|UNHdpakpacHas . . http://www.iprbooks
AHaHbeBa, J1. T CMEeKTPOCKONUs Tomek: TOMCKMMV hop.ru/84013.html
NONIUTEXHNYECKNI 2017
KapOOHaTHbIX nopoa n yHUBEpCHTET
MUHepanos
XpebTora, C. B., | Pnsnyeckne MeToAabl http://www.iprbooks
Tenewes, A. T., |[uccnepoBanus BellecTBa. Mockea: MockoBckui hop.ru/70160.html
Apbiwes, H. T. 3apgaHus ana negarorn4eckumn 2015
camocTosTenbHon  paboTbl rocyaapcTBeHHbIN
CTYOEHTOB. YacTb 1. yHUBepcuTeT

Cnektpockonusa AMP n 310

6.2 NepeyveHb npodeccuoHanbHbIX 6a3 AaHHbIX U NH(hOPMaLMOHHO-CNPABOYHbIX CUCTEM




MHdopmaumnoHHast cuctema «EgmHoe OKHO gocTtyna K obpasoBaTenbHbiM pecypcamy» [SNeKTPOHHLIN pecypc].
URL: http://window.edu.ru/

Moptan dyHOaMeHTanbHOro  XmMuyeckoro obpasoBaHnss B Poccum  [OnektpoHHbin  pecypc]. URL:
http://www.chemnet.ru

Xvmunyeckasa nHopmaunoHHasa ceTb [AnekTpoHHbIn pecypc]. URL: http://www.chemnavigator.com

OnekTpoHHo-6MbnnoTtevHasa cuctema IPRbooks [OnektpoHHbi pecypc]. URL: http://www.iprbookshop.ru/

OnekTpoHHas 6ubnuoteka BLUTS CIMb INYMNTH [OnektpoHHbI pecypc]. URL: http://nizrp.narod.ru

OnekTpoHHO-6nbnnoTeyHas cuctema «Abyke» [OnekTpoHHbin pecypc]. URL: https://www.ibooks.ru/

6.3 MNMepeyveHb NMLEH3MOHHOIO U CBOGOAHO pacnpocTpaHsaeMoro nporpaMmMHoro o6ecneveHusi
Microsoft: Office Standard 2016 Russian OLP NL AcademicEdition
Microsoft: Windows Professional 10 Russian Upgrade OLPNL AcademicEdition

6.4 OnucaHune maTepnanbHO-TEXHMYECKOMN 6a3bl, HEOGXOANMO AN OCYLeCTBNeHUs1 06pa3oBaTeNibHOro
npouecca no gucuunnuHe

[nsa npakTnyeckoro OCBOEHMSI M3y4YaeMblX CreKTpanbHbiX MeToAoB umetotcs Y®-cnektpometp CD-2000, UK-
cnektpometp WHOPACIMEK &CM 2201, AMP-cnektpometp Tesla-BS 487. [Ons npoBeaeHus [HKX-aHanusa
MHOFOKOMMOHEHTHBIX CMecel MMeeTCH KOMMbIOTEPU3NPOBAaHHBIN ra30-XUOKOCTHOM xpomaTorpadd. [Ans BbiNOMHEHWUs
XUMWYECKMX aHanM3oB KMEKTCS NabopaTopHble MNOMELLEHUs, YCTAHOBKWU, MPUCMNOCOBMNEeHusl, peakTuBbl, XUMUYecKas
nocyga. MWsyyeHve gucumnnuHbl  nopaepXkvmBaeTcs  HeobxoAMMbIMM - HarNsS4HbIMKM - nocobusiMu:  nnakaTamu,
NPOCTPAHCTBEHHBIMWU U 3MEKTPOHHLIMU MOLENAMU, KOMMbIOTEPHLIMW MNporpaMMamMu, NPUHAONEXHOCTAMU ONA CbeMKU
CMEKTPOB.

Ayautopus OcHalleHue

MynbTumeguiiHoe 060 OBaHue, cneyyanuanpoBaHHasa meberb, JoCKa
JlekunoHHas Y A pyA 5 P a

ayautopus

Mpubopbl Ona onpegeneHvs TemnepaTypbl MNraBfeHWsi, Becbl nabopaTopHble, MMUTKK
SMneKkTpu4eckne, MellankM  MarHuTHble, MellankM  MexaHudeckne, MUKPOKOMMNPEeCCopbl,
BbITSKHbIe  WKadbl,  BOAOCTPYMHbIE  HACOChI, TEPMOCTAT, BbITSIKHOM  WwKad,  Bechbl
nabopaTtopHble, HarpeBaTerbHble MMAUTKA, UOHOMETP, pedpakTOMEeTpbl , BeCbl NnabopaTopHble,
npubopbl Ona onpederneHns TemnepaTypbl NNaBneHWs , CyLWWNbHbIA  WKad, NAUTKA
3MNeKTpU4eckne, Mellanku MarHUTHble, Mellanku MexXaHW4yeckue, BaKyyMHbIA  Hacoc,
BOLOCTPYWMHbIE HACOCbl, BbITSHKHble LKadbl, wucnaputens poTopHbii LABOROTA-4000,
cnektpodoTomeTp CP-2000.

B-322

PecdpaktomeTpbl, Becbl nabopaTopHble, npubopbl AN onpedeneHns  TemnepaTtypbl
nnaeneHust , CYLWWNbHbIA LWKad), MNAUTKA 3NEKTPUYECKMEe, MeLlankm MarHUTHble, MeLuanku
MeXaHM4Yeckme, BaKyyMHbIA HAcOC, BOAOCTPYWHbIE HACOCHI, BbITSKHbIE LWKadbl, MUCMapuUTenb
potopHbin LABOROTA-4000, cnektpodgoTtomeTp CP-2000.

B-339




pa60qel7| nporpamMmmbl OUCUUNITUHbBI MeToabl aHanusa OpraHn4ecKkunx coeavHeHnn

no Hanpasnenuto nogrotoekn _01.03.02 MNMpuknagHas matemaTtuka n MHopmaTtmka
HanmeHoBaHue Ol (npocuns): BuonHdopmaTuka

MpunoxeHue

MpunoxeHune

HaumeHosaHue OUCMUﬂﬂquI

5.2.3 TunoBble NPaKTUKO-OpUEeHTUPOBaHHbIE 3afaHus (3apayn, Kenchbl)

Ne n/n | YCnoBus TMNOBbIX MPaKTUKO-OPUEHTMPOBAHHbIX 3adaHuK (3agad, Kemcos)
CemecTp 6

1 Mcnonb3ysa npuBeaeHHble B 3agadvax AaHHble 3N1ieMEeHTHOro aHanumsa, onpeaenntb 6pyTTo-hopmyny
opraHuyeckoro BellecTtsa. Ha ocHoBaHum gaHHbIx MK n AMP 1H cnekTpoB, a Takke XMMMUYECKUX CBONCTB
YCTaHOBUTb CTPOEHME 3TUX BewecTB. Pe3ynbTaThl BNMcaTb B COOTBETCTBYOLLME CTPOKM 3aJaHus.
Obuwme cBegeHus:

BbicokokunsLuas xXuakocTb, T. kun. 201°C.
[aHHble aneMeHTHOro aHanuaa:
C 49.16; H 4.13; Br 46.72.
BpyTtTo-chopmyna:
BonHOEDE YKMCNO, Cha 1
A000 5000 RSO0 BO00 1500 150 1M0 71100 1000 9 &0 70
I|I|IIII|IIII|I|I|I| II 1 I 1 | 1 I
| I | I I I I |
|
| | | | |
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| | | | | |
E | | | | | |
I | | | | | | |
g- [ | I | | I
| | | | | | |
E | | | | | | | |
o I I 1 I 1 1 1 1 I
c | | | | | | | | |
| | | | | | | | |
| | | | | | | | |
| | | | | | | | |
| | | | | | | | |
| | | | | | | | |
1 1 [l 1 1 1 [l 1 L
ettt
3 4 5 ) 7 3 a 10 1 12 13 14 15
WK cnekTp: AnviHa BanHE, Wk
Cnektp AMP H:
5
z
M I
: ; ; } 5 ) A
[ononHutensHas nHpopmauus:
PearnpyeT ¢ ankokcugamu LenoYHbiX MeTanioB ¢ 06pa3oBaHMEM NPOCTbIX 3UPOB.

2 Mcnonb3ys npuBedeHHbIe B 3aja4ax AaHHbIE 3NIEMEHTHOrO aHanm3aa, onpeaenuts 6pyTTo-chopmMyny
opraHunyeckoro Beulectsa. Ha ocHoBaHum gaHHbix MK n AMP 1H cnekTpoB, a Takke XMMUYEeCKUX CBOWCTB
YCTaHOBUTb CTPOEHMe 3TUX BelecTB. Pe3ynbTaThl BNMCaTb B COOTBETCTBYIOLLME CTPOKM 3a4aHus.
O6wme cBegeHus:

Huskoknnawas »XuakocTb, T. kun. 58°C.
[laHHble 3NeMEeHTHOro aHanusa:

C 48.36; H 4.06; Cl 47.58.
bpyTTO-chopmyna:




cTp. 2

UK cnektp:

BonHoeoe YMcna, o
4000 3000 2500 2000 1800 150012001100 1000 200 ] L]
|
]
1

MarnoweHwe

e -
T

JnHa BOAHE!, MERM

Cnektp AMP 1H:

[ononHutensHas MHdopMaLms:

Pearnpyet ¢ n3bbiTkom 6poma B pacTBOpE YETLIPEXXIOPUCTOrO yriepoda ¢ obpasoBaHvem 1,1,2,2-
TeTpabpomuaa.

CTpykTypHas cdopmyna:




