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1 [IJIs1 TEKYIIero KOHTPOJIsi M IPOMEKYTOYHOH ATTeCTAlUH 110
AUCHUILINHE

Cmpoenue sewgecmea, 5 cemecmp

Kon, Hanpasnenue 04.03.01 Xumus
MIOATOTOBKH

HarmpaBineHHOCTB Nudoxumus
(mpocuin)

®opma 00yueHus OuHas
Kadenpa-pazpadborunk XuMuu
Breimyckaromias kadenpa XumMuu

TumnoBkle 3a1aHus 111 KOHTPOIBHOU PabOTHI

1. B cnekrpax OIIP pagukana comepXUTCsT TpU JHUHUM C  COOTHOLIEHHEM
uareHcuBHocterd 1:2:1 mpu 330,2; 332,5 u 334,8 mTiu. KakoBa KOHCTaHTa CBEPXTOHKOIO
pacmenuenusi? CKoIbKO SKBUBAJIECHTHBIX IPOTOHOB COAEPKUT aHHBIM pagnukan?

2. Yacrotsl B KonebarensHoM cnekrpe *’K*>°C1 pacnonoxensl Ha 85,8 10!, 85,5-10"
1 85,2 10" I'u. Onpenenute CUIIOBYIO MOCTOSHHYKO M SHEPIUio aucconurarmu caszu K-C1.
3. Crextp noroienus Mojekyinsl SO, uMeer €, = 250 1 monb” cm'. Onpenenure

CHWIIy OCHWIISTOPa W OpOUTANbHYIO MPUPOAY IEKTPOHHOTO Iepexoia, o0pa3yrollero JaHHYIo
T0JIOCY TIOIIOIIEHHSI, €CIIM TOJTYIIUPHUHA MONOCH! noromeHus papua 4900 cm™.

4. O6pasen comepxkut 410" cnuHOB Tpu Hyne rpagycoB no mkane Llenscus. Yemy
paBHa OTHOCHUTEIIbHAs 3aceneHHOCThb cocTossHUM ON/N=Ng - No/N,+Ng U Kax10ro u3 cocTossHHM B
MarauTHoM 1ose 0,3 mTn?

5. Onpenenuts noka3zareins npeaomiaeHus ykcycHol kuciotsl (CH;COOH) nns sxentoin
JMHAY HATpHs, €CIM MOJApHas pe(pakuys Ha STOM IIMHE BOJNHBI paBHa 12,72 cM’/Monb, a
IJIOTHOCTh YKCYCHOM KUCIIOTHI paBHa 1,046 r/cm’.

6. [Tokazarens mpenomiieHust OeH30J1a Ha JyMHE BOJHBI 434 HM paBeH 1,5236. Kakosa
HOJISIPU3YEMOCTh MOJIEKYJIbI HA 3TOM jynHe BosHbl? [lnotHoCTh pasua 0,879 r/cm’.
7. JlBa BOJIHOBBIX 4YHMCJIA B KOJIEOATEIBHOM CIIEKTpE MCITyCKaHMs Monekynsl 'H'’Br

COOTBETCTBYIOT nepexogaM v=l — v=0 (2958,38 cm') u v=2 — v=I (2778,25 cm'). Onpenenurn
SHEPIUuI0 JTUCCOLMUAIMU U YHEPIUI0 HYJIEBOrO KBAaHTA, €CIHM MOCTOSHHAs aHTAPMOHUYHOCTH CBS3H
H-Br pasna 0,012.

8. [Tpu n3oMepu3anuy MOJIEKYIbI ABE IPYIITBI IPOTOHOB CTAHOBATCS SKBUBAJICHTHBIMU.
[lpr HM3KHMX Temrmeparypax, KOrJa B3auMOIIPEBpAIICHUS MPOMCXOIAT MEIUICHHO, OIHAa TpyIia
IPOTOHOB pe3onupyeT npu O, = 4,0 m.a., a apyras — npu O, = 5,2 m.a. [lpu kakoil ckopocTu
B3aMMOIIPEBPAIIICHUH JIBa CUTHAJIA COJIBIOTCS B OJIUH, €CIIHM CHEKTPOPOTOMETp paboTaeT Ha YacToTe
60 MTI'.

9. Kakyto ctpyktypy Bel Moxere npemioxuts i coequnenust C,H;,O, ucxons us ero
CIIEKTpa, MPECTaBICHHOTO Ha puC.?



1.2
] 113G

OOTAYECKAR ANOTHOCTE
f=1
Leil

- 2990 2880 }
]
0.4 1 !fll lll'll .i‘
Sl !

0z - | ll L { |
o | o
0.0 4._4_._ _._.‘-’l| . J\— + S e { . !L’\"{ \NH_._.‘

4000 3506 3000 2500 2000 1500 1660 500

BOMHOBOE HUeno, -1
10. N3 anamuza UK-cnekrpa, mpeAcTaBICHHOTO Ha PHC., MPEMIOKUTE CTPYKTYPY
CoCaHCHUA C,HNO.
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11. Coemunenne C;H;I B ciektpe [IMP comepkut aBa curnana: ayomnet npu O 1,9 m..
(6H) u mynerurier npu O 4,3 m.a. (1H). Onpenenurte cTpyKTypy BElIECTRA.

12. Kaxo#t u3 nByx crpykryp — CH;C,H,OCH,CH; wm C,H;CH,OCH,CH; — orBeuaet
cuektp I[IMP, conepxamuii TpuIuieT, KBaaApyIuieT u aBa cunmiera mpu O 1,0; 3,7; 4,6; u 7,3 m.x.
COOTBETCTBEHHO.

13. B cnekrpe I[IMP cmecu nukiorekcana, TeTpaMeTruiCHIana, XJiopodopma u 6eH30i1a
comepkarcst yetbipe nuka mpu O 0; 1,4; 7,2 u 7,4 m.a. (cootHomenue momanei 2:1:3,5:2,5).
Onpenenure Kakod CUTHAN OTHOCUTCS K Ka)XJIOMY BEIECTBY, a TaKkKe KOJIWYECTBEHHBIH COCTaB

CMECH.
14.  IlpousBenute oTHeceHue nojoc nomomuienus B UK-crnekrpe xmopmeTuidTuigupa.
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15. Kakyto crpykrypy Bol MoxeTe npemsioxuts st coenuHenus C,H,,O, ucxons us ero
criekrpa?



08 ]

05 2890 2880

DATHYELKAR NNOTHOCTR

4000 3500 3000 2500 2000 1500 1000 500
BOMHOBOS YMCD, G-1

16. VYrnesonopony CgH,, coorBerctByer cnektp [IMP, comepkamiuii 1Ba CHUHIJIETHBIX
curHana npu O 2,1 u 7,2 M.I. C COOTHONICHHEM HWHTEHCHBHOCTEH 3:2. YCTaHOBHTE CTPOCHHE
BEIIIECTBA.

17. VYriesomopon CgH,, umeer crienyrommii criektp [IMP (8, m.x.) : 1,15 (tpuruter); 2,8
(xBagpymuier); 7,15 (yIIMpEHHBIH CHHIVIET); COOTHOIIEHHE WHTEHCUBHOCTEH CHUTHAJIOB 3:2:5.
YcTaHOBUTE CTPOCHHE BEIIECTRA.

18. Coemunenne C,H I B ciexrpe [IMP conepskut aBa curnana: nyoner npu O 1,9 m.a.
(6H) u mynpruruiet npu O 4,3 m.a. (1H). Onpenenure cTpyKTypy BelecTBa.
19. Crextp IIMP coemunenuss C;H¢Br, cocTouT u3 n1Byx curHajos: Tpuiuiet mpu O 3,8

M.JI. ¥ KBUHTET TIpu O 2,2 M.1. (COOTHOIIICHHE MHTEHCUBHOCTEH curHayioB 2:1). KakoBa cTpykTypa
BelecTna’?
20. BemectBo C¢H,,O, umeer cnenyromuii criektp [IMP (O, m.1.) : 1,25 (Tpurier) u 4,4
(KBazpyIuwieT) ¢ COOTHOIIEHHEM UHTEHCUBHOCTEH CUTHANIOB 3:2. YCTaHOBUTE CTPYKTYPY BEIIECTBA.
21. IIpu runparauun HenpeaenpHoro yriuesonopona C,Hg momyuen cnupt, coneprkaiiuii
B cnektpe [IMP nBa cunriera npu O 1,1 m 4,1 M.J. C COOTHOIIEHWEM WHTEHCUBHOCTEH 9:1.
Hanummre ypaBHeHue peakiuu.

Tunossle BOIIPOCHI K K3aMEHY

1. Uro Takoe TemIoTa MEKTPUIECKUN AUTOIbHBII MOMEHT? EquHUIIBI U3MEpeHus..

2. Yro Takoe MOIAPU3yeMOCTh MoJeKyabl? KakoBa mpupoga mNoJsIpU3yeMOCTH?
Enunuier namMepenus.

3. Yro Takoe noispu3anus JUIIeKTpUKa?

4. VYpaBuenne JlebGas. Jlns Kakux MOJIGKYN H IS KaKOW OONAcTH  IIIKAJIbI
3JIEKTPOMArHUTHBIX BOJIH IIPABOMEPHO NMPUMEHATh 3TO YpaBHEHHE?

3. VpaBuenue Knaysuyca-Moccortu. s Kakux MOJIEKYJT M B KaKOW 00JacTH IIKaJIbI
3JIEKTPOMArHUTHBIX BOJIH IPABOMEPHO MPUMEHATh 3TO YpaBHEHHE?

6. B uwem cyre 1 wmeroma JleGas nist ompedeneHHs JUIOIBHOTO MOMEHTa H
NOJIAPU3YEMOCTH MOJIeKyJ1? ['paHuIIbl €ro MPUMEHEHHUS.

7. CoBpeMEHHbIE METO/bl  OIpPEJEICHUs JTUIOIBHOTO MOMEHTa Mosekyl. Mx
[IPEUMYIIECTBA U HEIOCTATKH.

8. MOXHO JM NEepeyrcICHHBIMM METOAAMU ONPEIENIUTh HaIpaBJICHUE JUIOIBHOIO
MOMEHTA MOJIEKYJIbI?

9. Kakoe u3 Ha3BaHHBIX BbIIIE YPAaBHEHUN NPUMEHHUMO JJIsi ONTUYECKOrO JAMAIa3oHa
criekTpa?

10. [Tonspu3zanus AMANEKTPUKA IIPU BBICOKUX YACTOTaX IEKTPOMArHUTHOI'O MOJISL.

11. Yro Takoe mossipHas pedpakuus? Kak, monb3ysach €10, MOXKHO HAWTH ITOKa3aTellb



IIPEJIOMJIEHUS BellecTBa?

12. Kax MOXHO UCIIOJIB30BaTh B XUMHH 3HAHUE BEITUYHMHBI JIEKTPUUECKOTO JUIOJIBHOTO
MOMeHTa?

13. Kakne mpuHIUMITBI KBAHTOBOM MEXAHMKH JIEKAT B OCHOBE CIIEKTPAIBHBIX METOJOB
MCCJIEZIOBAHNUS BELIECTBA?

14. B kakoifi oOnacTM IIKajgbl 3JEKTPOMATHUTHBIX BOJH PACIHOJIOKEHBl YHCTO
BpalllaTeJIbHBIE CIIEKTPBI MOJIEKYJT?

15. Uro Takoe mpuBeneHHass Mmacca? Uemy paBHa NpUBEIEHHAs Macca JIByXaTOMHOMU
MOJIEKYIBI?

16. [losicHuTe, 4YTO Tako€ MOMEHT HMHEPUMM M MOMEHT KOJIMYECTBA JBHKEHUS
Bpalaronierocs tesna? B kakux eIMHALAaX OHU U3MEPSIOTCS?

17. Uro Ttakoe cdepuueckuii Boimuok? IlpuBenure mpuMepsl MOJIEKYJ 3TOrO THIA.

3anuinTe KBAaHTOBAHHOE BBIPAKEHUE ISl SHEPTUHU CTAILMOHAPHOTO YPOBHS C(PepHUUECKOro BOTUKA.
KaxoBsl paBuiia ot0opa A1 pa3pelieHHbIX Mepexo 0B cPepruyecKkoro BoayKa?

18.  Uro Takoe cummeTpuuHblii BONUOK? IlpuBeaute npuMepsl MOJEKYd 3TOrO THIIA.
Uemy paBHa 3HEprus CTAllMOHAPHOTO YPOBHsS cUMMeTpuyHOro Bonuka? KakoBbl mpaBuia orbopa
JUIsL CHMMETPUYHOTO BOJIUKa?

19. JIByXaTOMHBIE U JTMHEHHBIE MOJIEKYbl. YeMy paBHA SHEPTHsI CTALIMOHAPHOTO YPOBHS
JIByXaTOMHOI Monekynbl? KakoBbl mpaBuia oTOopa Ui pa3pelIeHHBIX MEPEX0/l0B B MOJEKYIax
3TOrO THNA?

20.  KaxkoBsl mpaBuiia oTO0pa JUIsl pa3peleHHbIX IePEX010B CHMMETPUYHOTO BOTYKA?

21.  3anumimuure BbIpaXKEHUS [UIsl BpalllaTeNIbHbIX NOCTOSHHBIX. Kakue cTpykTypHbIe
XapaKTEPUCTUKU MOJIEKYJI IIO3BOJISAIOT MOYXKHO ONPEACIUTD U3 BPAILATENIbHBIX CIIEKTPOB?

22. B kakoif 00macTH MIKaJIbl 3JIEKTPOMArHUTHBIX BOJH PACIOJIOKEHbI JIEKTPOHHbBIE
CIEKTPbI MOJIEKYI?

23.  KakuMu KBaHTOBBIMM YHCJIaMH HPUHATO XapaKTEPU30BATh SHEPreTUUECKUE YPOBHU

JNIEKTPOHHOM 000J704KkK Monekyabl? KakoBbl mpaBuiia oTOOpa Al pa3pelieHHBbIX MEPEeXO/l0B B
JIByXaTOMHBIX MoOJIeKyax?

24. B uem cocrout npuHuun @Ppanka-Konpona? Kakue npakTudeckue BBIBOIBI W3
pacnpesiesieHuss UHTEHCUBHOCTH B 3JIEKTPOHHO-KOJIEOATeIbHOM CIEKTPE JIBYyXaTOMHBIX MOJIEKYII
MO3BOJISET ClIeNIaTh 3HAHKUE 3TOTO IMPUHIIHUIA?

25. 3akon byrepa-JlamGepra-bapa. TloHatus momspHoro koddduireHTa moriomeHus,
MOJISIpPHOTO KO3()(UIIMEeHTa SKCTHUHKIMH, HHTErpajbHOr0 KOA(PQHUIMEHTa NOIVIOMIEHUS, CHIIBI
OCIIIJUISATOPA ANEKTPOHHOTO Tepexo/a.

26.  Knaccugukaius 3J1eKTpOHHBIX IEPEXO/I0B MO TUITY MX OpOUTAIBHOM MPUPO/BI.

27. Kakx mo BenmumHe MOJSIpHOTO KOA(D(PUIIMEHTA SKCTHHKIUU (CHIIE OCIIIISATOPA)
MOXHO IPEINOIOKUTEIBHO OINPENeuTh TUI 3JIEKTPOHHOIO MNepexoia, o0pasyrolero moiocy B
AJIEKTPOHHOM CIIEKTPE MOMIONIEHUS ?

28. Cnioco6s! nonyuenust MK-u KP- ciekrpos.

29. B xakoMm aMana3zoHe 4acTOT 3JIEKTPOMArHUTHOTO I10JIs IPOSBIISIOTCS KoineOaHus
MOJIEKYN?

30. [Touemy meronsl K- u KP-cniekrpockonuu sIBISIOTCS JOMONHSIOIIUMHU ApYyT Apyra?

31.  Hrpaer 1u poib NOJSIPHOCTh MOJIEKYJI B ITOJYYEHUN CIIEKTPOB?

32. B kakux cnektpax 06osee akTUBHBI NOJISIpHbIE MosieKybl? [louemy?

33. Kakwue Tumbl konebaHuii cymecTByoT?

34.  Yewm omMYaroTCs BaJICHTHBIE KOJICOAHUS OT 1e(hOpMAIIMOHHBIX ?

35.  XapaktepucTtudyeckue 4yacTtoTel. B ueM ux oco6eHHOCTBH?

36. B xakux obnactiax MK-crexrpa Bl Oynere uckars BaJleHTHBIE KOJIeOaHUS
THJIPOKCUIIBHOTO KUCIIOpOoJia, KapOOHUIBHOTO U 3(pUpHOro?

37. B kaxux ob6nactax MK-cniekTpa nmposBiIsSoTCs OAMHOYHBIE, 1BOIHbIE, TpoitHble C-C
cBsA3H?

38. Uro Oyner npoucxoauts ¢ UK-criekrpoM npu 3amelieHuu aroMoB BOJIOpo/ia Ha



neurepuit?

39. Hasosute Bo3Mo)xHOCTH 1 orpannyeHus 3toro Merona MK-cnexkrpockonum.

40. dusnueckue NPUHIUILL, Jexaiye B noaydeHuu [IMP-ciiektpos.

41. B xaxoMm 1mana3zoHe 4acTOT 3JIEKTPOMAarHuTHOTO 1ot nposiBisitores [IMP-cniektpsr?

42.  Yro Takoe XMMHUYECKHH cABUT? B Kakux eqUHHUIIAX IPUHATO €T0 BbIpaXarb?

43. Terpamernicunan kak 3taioH. [loyemy OH uCIoONb3yeTcs PU PETUCTPALAN
[IMP-cniexkTpoB?

44. UYem 00ycrioBIUBaeTCA KOJIUYECTBO CUTHAJIOB B criekTpe [IMP?

45. UYro Takoe cnuH-clMHOBOE B3aumozelicTeue? K uemy oHo npusoaur?

46. HasoBute Bo3mokHOCTH M orpanndeHus merona SAMP.

IIpuMep 3K3aMeHALIMOHHOTO OMJIeTa

1. [losicHuTe, YTO Takoe MOMEHT WHEPIMU W MOMEHT KOJMYECTBA JIBUKCHUS
Bpalnaronerocs tesna? B kakux eMHNALIaX OHU U3MEPSIFOTCS?

2. Coenunenne CsH,, comepxkut B cnekrpe [IMP enuncrBennsiii curnan O 0,82 m.n.
Omnpenenute CTPOCHUE BEIIECTRA.

3. CKOIIbKO CHTHAJIOB U C KaKUM COOTHOIIEHUEM WHTCHCHBHOCTEH CONEPIKUT CIIEKTP
[IMP 4-metunnentanon-2-ona-4 (CH;),C(OH)CH,COCH;?



