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1. KoMnerenuyuu n HHAUKATOPbI HX JOCTHKCHHSI, INPOBEPHEMbIC NAHHbBIMU
OLCHOYHBIMHU MaTEepHaJIaMHU

Lenbto OCBOEHMSI TUCIMUIUIMHEI ABISICTCS (POPMUPOBAHUE CIIEAYIOIINUX KOMIIETECHIIUI:

OIIK-1 CnocobeH aHanM3UpPOBaThb M HWHTEPIPETUPOBATH PE3YIbTATHI XUMHYECKUX
HKCTIIEPUMEHTOB, HAOMIOACHUN 1 U3MEPEHU.

OIIK-4 CnocobeH turaHupoBaTh pabOThHl XMMUYECKOHN HAIPaBIEHHOCTH, 00padaThIBaTh U
MHTEPIPETUPOBATh IOIYUYEHHBIE PE3YyJbTaTbl C HCIIOJIB30BAHUEM TEOPETUYECKUX 3HAHUM U
MPAKTUYECKUX HABBIKOB PEIICHUS MaTEMaTUYECKUX M (PU3NIECKUX 3a/1a4.

PesynpTaTamu OCBOEHUS AUCLUIUIMHBI SIBJISIOTCS CIEIYIOIINE UHAUKATOPHI TOCTHKEHUS
KOMIIETECHIIUH:

NOIIK 1.1 CuctematusupyeT U aHaJIU3UPYET Pe3yJIbTaThl XUMUUECKUX SKCIIEPUMEHTOB,
HaOJII0ICHUH, U3MEPEHUH, a TAK)Ke PE3YyJIbTaThl PACYETOB CBOICTB BEILIECTB U MaTEpUAJIOB.

NOIIK 1.2 IIpennaraeT MHTEPOpPETALUIO PE3YJIbTATOB COOCTBEHHBIX 3KCIEPUMEHTOB U
pacueTHO-TEOPETUYECKUX PaldOT C HCIOJBb30BAHUEM TEOPETUUYECKHUX OCHOB TPAJAMIIMOHHBIX U
HOBBIX Pa3/ielIOB XUMHH.

NOIIK 1.3 ®opmynupyeT 3aKkII0UEHHS U BBIBOJIBI 10 PE3yJIbTaTaM aHAJIN3a JINTEPATYPHBIX
JAHHBIX, COOCTBEHHBIX ASKCIEPUMEHTAJIbHBIX M PACUETHO-TEOPETHUECKHX pPabOT XUMUYECKON
HaIpPaBJIEHHOCTH.

NOIIK 4.1 Hcnonp3yer 06a30oBble 3HAHUS B O0JACTM MaTeMaTUKU MU (GHU3UKH MpU
IUTAaHUPOBAHUM pabOT XUMUYECKOW HaIlpaBIEHHOCTH.

HNOIIK 4.2 OO6pabarpiBaeT JaHHbIE C HCIOJIB30BAHWEM CTAHJIAPTHBIX CIOCOOOB
anmnpoKCUMAIlMU YHMCICHHBIX XapaKTEPUCTHK.

NOIIK 4.3 NnTepnpeTupyeT pe3ynbTaThl XUMUYECKUX HAOIIOJEHHUH C HCIIOJIb30BAHUEM
(bu3NYeCcKnX 3aKOHOB U MPEICTaBICHUI.

2. OueHo4YHbIe MaTepUAJIbl TeKYIEro KOHTPOJISl U KPUTEPUU OLleHNBAHUS

DJIeMEeHTHI TEKYIIIeT0 KOHTPOJIS:
— JIOMAITHHE 3aaHuUs;
— KOHTpPOJIbHAsI paboTa.

Homamnue 3amanus (MOITK 1.1, MOIIK 1.2, MOIIK 1.3, UOIIK 4.2)

TexcThl 3aa4 i BBITOJIHEHHS JOMAITHUX 3aJaHUN B IMOJHOM OObEME NMPUBEICHBI B
MMOCOOHSIX:

— BBenenue B kypc "®usznueckre MeTOAbI HCCIICOBAHUS B XUMUHU'": ydeOHOE mocooue /
O. K. ba3sus — Tomck: U3a-Bo TT'Y, 2016. — 130 c.

— Ilpumenenue MK u [IMP cnekrpockonuu Npu M3YYEHUH CTPOCHUSI OPraHUYECKUX
MoJieKyIT: yueoHo-meroaudeckoe / JI. I'. CamconoBa. — Tomck : M3a-Bo Tom. yH-Ta, 2016. — 60 c.

Kpurepuu orneHuBanus:

OreHka «3a4T€HO» BBICTABJISIETCS CTYACHTY, €CIU BhINOJIHEHO Oosee 60 % oT nomarHein
paboTHI.

OneHka «HE 3aYTEHO» BBICTABJSIETCS CTYNEHTY, €ClIM BbINoJIHEHO MeHee 60 % ot
JIOMaITHEeH paboThI.

KonTponbhas padora (MOIIK 1.1, MOTIK 1.2, UOIIK 1.3, UOIIK 4.2)

KontpomnbHast pabota cocTouT U3 3 3a/1a4.

Paszoen 1. duznueckue MeTOIbl UCCIEIOBAaHNUS CTPOCHUS BEILlECTBA

Bapuanr 1

1. IunonsHBIA MOMEHT xJlopOeH3ona paseH 1,17 D, a ero nonsipusyeMocTb COCTaBIIsET
6,1x10% cm®. Onpenenure €ro OTHOCUTENBbHYI) IUIIEKTPUYECKYIO IpPOHHUIaeMocTh Ky (c
TOYHOCTBIO JI0 COTBIX) PU KOMHATHOI TeMIepaType, IIPHHSB IIIOTHOCTh paBHOM 1,1732 r/em?®,



2. BonHOBBIE YKCIIa IEPBHIX TPEX JUHMUI BpallaTeIbHOro CHEeKTpa OKUcH yriepoaa 2C1°0
paBusl 3,85; 7,69 u 11.53 cml. Omnpenenure ¢ TOYHOCTHIO 10 TpeX 3HAYAMMX IHP
BpAIIaTeNbHYIO TIOCTOSHHYIO (B CM ™), MOMEHT HHEPIUH U MEXKbIIEPHOE PACCTOSHHUE.

3. B UK-cnekrpe mornomenus monekyisl D®Br mabmonatorcs Tpu KosebaTenbHble
oJIoCHI ¢ ieHTpamu npu 1839,82; 3634,10 u 5382,01 cM™l, HHTEHCHBHOCTh KOTOPBIX PE3KO MaaeT
C YBEJIMYEHHEM BOJHOBOTO umucia. lIpoBemuTe OTHECEHHE IIOJIOC, OIPENCIUTE CHUIIOBYIO
nocTostHHy0 (H/M), MOCTOSIHHYIO aHTApMOHUYHOCTH M SHEPTHIO JTucconranuu (3B).

Bapuanr 2

1. BeraucauTs noaspusyeMocTs (B cM°®) Ta3006pa3Hoii MosTeKybl m-keunosa mpu 1200 K
Y JABJICHUU 2 aTM, €CIIM OTHOCUTEIbHAS JUAJICKTpUUECKasi MpoHuIaeMocTh paBHa 1,003.

2. PaccunTaiiTe ¢ TOYHOCTHIO 0 TPeX 3HAYamuUX Hup MonokeHue (B ML) EPBHIX TPexX
JMHUI BpPANIaTelTbHOTO CIIEKTpa MOrNomeHns MoleKymbl 2C°0, ecin n3BeCTHO MeXbAnEpPHOE
pacctosuue re=1,13 A. HapucyiiTe cxemy BpalaTeNbHBIX YpPOBHEH M crekTp. B Kakom
HaTpaBJIeHUU OyJeT CMEIIeHa CHCTEMa YPOBHEH M CIIEKTP JUISi H30TOMO3aMEICHHON MOJIEKYJIbI
12C18O?

3. Jlna monexynst °N'®O wmspectna cumoBas mocrosuHas cBssu 1550 H/m u sHeprus
muccornaruu  637,6  kJlx/monb. HaWTH MOCTOSIHHYIO aHTapMOHWYHOCTH, MaKCUMAaJIbHOE
Kosie0aTesIbHOE KBAaHTOBOE 4YHCIIO. A Takke sHepruto mepexoaa ¢ 0 Ha 2 konedarenbHBIN
noaypoBeHs (cM™).

Pasoen 2. Ctpoenue BemectBa: UK-, [IMP u macc-criekrpockonus
KonTponbHas pabora:

Bapnanr 1

1. ConocraBbte qanubie MK-criekTpa co CTpyKTypoi 1-rekcena
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2. Kakoit u3 nByx crpykryp CH3CsH4OCH2CH3 wim CeHsCH2OCH2CHs - orBewaer
cnektp [IMP, conepskamiuii Tpurer, KBaapymieT u nsa cunriera mpu o 1,0; 3,7; 4,6; u 7,3 M.
COOTBETCTBEHHO.

3. B macc-criekTp mporaHoia uMeeT ciedyromui Bua: m/z — 27(14), 28(11), 29(17),
31(100), 39(6), 41(10), 42(13), 43(4), 45(5), 58(5), 60(1). KakoMy H3 M30MEPHBIX CIIUPTOB
oH npuHaAnexuT? OO0bACHUTE MyTH 00pa30BaHMsI OCHOBHBIX (PparMEeHTHBIX HOHOB?

onTuyeckasi NNI0OTHOCTb

Bapuanr 2
1. 3 ananusa MK-cnexTpa npeanoxure cTpykTypy coenunerus C4Hg NO
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2. IlpousBonnoe ykcycHoi kucinotel CSH1002 B ciextpe [IMP umeert tpu curnana (6 m.
n.) : 1,05 (ny6ner); 1,95 (cunrner); 4,85 (MyIbTHIUIET); COOTHOIIIEHUE MHTEHCUBHOCTEH 6:3:1. O
KaKOM BEIIECTBE UJIET peub?

3. Ha pucyHke npuBeieHbl Macc-CIIEKTPbl H30MEPHBIX A(PUPOB — STUIN300yTHIIOBOTO U
TUJI-BTOP-OyTHIIOBOTO. Y CTaHOBUTE CTPYKTYpHI BemiecTB A u b. O0bsicHUTE TPOUCXOXKIEHUE
OCHOBHBIX ()parMEeHTOB HOHOB:
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OI_IGHOLIHHe MaTCpHrajibl B IIOJIHOM 00beMe COACPIKATCA B apXUBC Ka(bezlpm.

Kpurepuu onieHuBaHUs:

«OTJIMYHOY, PEIICHBI BCE 33/1a4M 0e3 3aMeuaHmii

«XOpOLIOY», PELIeHbl BCE 3aJauyd C HEOONbIIUMM 3aMEYaHUSMHU MIM HPUCYTCTBYIOT
MOTPEUTHOCTH B pacyeTax (KalabKyJIsIus)

«y/IOBJIETBOPUTENILHOY», pelIeHO 2/3 0T BapHaHTa KOHTPOJIBbHOM paboThbl, MPUCYTCTBYIOT
HapyILIEeHUs B JIOTHKE PEIIeHHs 3a/1a4 U pacueTax

«HEYJIOBJIETBOPUTEIBHO», DPEUICHO MeHee 2/3 OT BapuaHTa KOHTPOJbHON paboTHl,
IIPUCYTCTBYIOT 3HAUUTEIbHBIE HAPYIICHUS B JIOTHKE PELICHMS 33734 U pacyeTax.



3. OIIeHO'lHLIe MaTepuajJabl HTOTOBOI'0 KOHTPOJIsA (HpOMe)ICYTOqHOﬁ aTTeCTaIII/II/I) H
KPUTEPUH OLICHUBAHUA

JK3aMeH B LIECTOM ceMecTpe ITPOBOJIUTCS B YCTHOHM (opme 1o Ouieram, MpoBEPSIONIM
NOIIK 1.1, MOIIK 1.2, UOIIK 1.3, UOIIK 4.2. Dx3aMeHAIIMOHHBI OWJIET COCTOUT U3 JIBYX
gacteil. O0e 4acTH SK3aMeHa IMPEAIoiaraloT Pa3BEpPHYTHIE YCTHBIE OTBETHI Ha BOMIPOCHI IO
pazneny 1 «®@u3nueckue MEeTo bl UCCIIEJOBAHUSI CTPOCHHUS BEIIECTBA», BTOPAas YaCTh — I10 pa3zeiry
2 «Crpoenue BeuiectBa». [IpogomkurenbHOCTh 3K3aMeHa 1,5 daca.

CryneHT uMeeT MpaBo MPOXOJIUTh MPOMEKYTOUHYIO aTTECTAllMI0 BHE 3aBUCHUMOCTH OT
pe3yJIbTaToOB TEKyIIEH (MPH YCIOBUU JEMOHCTPALMY TPAKTUYECKUX HABBIKOB COOTBETCTBYIOLINX
MOIIK 1.1, UOIIK 1.2, UOIIK 1.3, UOIIK 4.2, UOIIK 4.1., UOTIK 4.3).

[IpuMepHBIi IepeyeHb TEOPETHYECKUX BOIIPOCOB:

Pa3zoen 1. usndeckre METO/Ibl HCCIIEIOBAHUS CTPOCHUSI BELLIECTBA
Bompocs! k 3x3aMeny:

Bompoc 1. Kiaccudpukanusa ¢usznueckux wmetono. Ilpsimas u oOpaTHas 3anauu.
TpeboBaHne KOPPEKTHOCTH MOCTaBJICHHBIX 3a/1a4. XapaKTEpUCTUUECKOE BpeMsi METOAA (BBIBOJ
(bopMyIIbI 17151 U3ITYUEHHUS).

Bompoc 2. Knaccudukamuss  MeTOAOB  HCCIENOBaHUS  (CHEKTPOCKOIMUYECKHE,
TU(PPaKIMOHHBIE, ONTUYECKUE, MAacC-CIEKTPOMETPUUECKHE, MarHeTOXMMHUYECKHE), KpaTKas
XapaKTEePUCTHKA METOJI0B. XapaKTePUCTHIECKOE BpeMsi MeTo/ia (BBIBOI (POPMYIIBI [IJIs YACTHIL).

Bonpoc 3. DnekTpoMarHuTHOE U3Ty4YeHHE, €ro BUbI (IPUBECTH MKy MO JUIMHE BOJHBI
WJTU TI0 YacToTe). B3anMoeiicTBre cBeTa ¢ BEIECTBOM.

Bompoc 4. CHeKTpOCKONIMYECKHEe  METOABl  HCCIEIOBaHUSA  (IMHCCHOHHAs,
abcopOmmonHas). MonekymnsipHass abcopOIMOHHAS — CIEKTPOCKOIHUS, THITBI TEPEeXO0JI0B B
MoJekynax. 3akoH byrepa-Jlambepra-bepa. [Ipuannabl OTKIOHEHHS OT 3aKOHA.

Bompoc 5. ITocrynatst bopa. IIpubmmkenune bopra-Onmenreiimepa. [lepexonpl B aTomax
U MoOJIeKynax (3JIEKTpOHHBIE, KoyeOaTelnbHble, BpalareiabHblie). KakuMu 31eKTpoMarHuTHBIMU
BOJJHAMHU BBbI3BaHbl JaHHbIE nepexoabl? COOTHOLIEHHE MEXIY 3HEPrUsIMH 3JIEKTPOHHOTIO,
K0J1€0aTeJIbHOTO U BPAIaTEIbHOTO TUIIOB IEPEXO/IOB.

Bompoc 6. Dnementsl kBaHTOBOW MexaHuku (ypaBHenue Illpemmnrepa, kpuBas
MOTEHIIMATILHON SHEprur Mop3e 115 ABYXaTOMHOW MOJIEKYJIbl, JHEPTUSI TUCCOLUALIUH).

Bompoc 7. Cnektp, OCHOBHbIE €IUHHIBI W3MEpPEHHs M OOO3HAUEHHUS, IMPHUHSITHIE B
CHEKTPOCKOMUH (PHEPrusi, 4acTOTa, JWHA BOJHBI, BOJHOBOE YHCIIO, MPOMYCKAHHE, ONTHYECKAs
IJIOTHOCTb, KO (DUIIMEHT MOTJIONIESHNS)

Bonpoc 8. MukpoBosiHOBBIE CIIEKTpbl. MoJIeNb KECTKOr0 poTaTtopa. MOMEHT HUHEpIUH,
MPUBEJICHHAs Macca. ODHEPrusi BpallaTesIbHOIO JIBMXKEHHS JKECTKOro poraTopa. BeipakeHue
MOMEHTA UHEPUUU JJI IBYXaTOMHON MOJIEKYJIBI.

Bompoc 9. Bpamiarenshsie ciekTpbl. BeipaxkeHne sHepruu BpalleHuss OTHOCUTEIBHO 3-X
oceil KoopauHat. YeTbipe ciayuas BpallaTesbHbIX ABUKECHUM. BblpakeHue Juisi MOJHOW 3HEpruu
BpallleHus Uil ciiydas ceprueckoro Boiuka. BpamarenbHast moctosHHas. [IpaBuna otbopa.
N3oronuuecknii 3pdexr.

Bompoc 10. BpamarensHble crnekTpbl. Mojenb HexecTkoro portatopa. [lpuuunsl
HexECTKOoCTH MoJieKynl. [IpuMeHeHue BpalaTelbHON CIEKTPOCKONHUH (Kakhe TeoMeTpUuYecKue
mapamMeTpbl MOJIEKYJBl MOXHO pPacCuMTaTh W3 BpalarelbHOro crekrpa?). OmpenencHue
JTUMOJIBHBIX MOMEHTOB MeToioM IllTapka (3ddexr Illrapka).

Bonpoc 11. KoneOatenbHble cHekTpbl. Teoperndeckue ocHOBbl Merona HMK-
cnektpockonuu. KonebarenpHbll CIEKTP TAPMOHUUYECKOTO OcHuiuiATopa. CuaoBasi MOCTOSIHHAS
cBsi3u. Kak cBsi3aHbI CHJIOBast MOCTOsTHHAS K 1 yacToTa Kosiebanuii (BOJHOBOE YMCIIO0). BhiparkeHne
JUI SHEPTUU TapMOHMYECKOTo ocumuistopa. [lpaBuna orbopa mis KonedaTeIbHBIX CHEKTPOB
rapMOHHUYECKOT0 OCLMIUIATOPA (IJIABHOE U CIIEU(PHUUECKOE).



Bomnpoc 12. KoneGarenbHble CEKTPhL. AHTAPMOHHYECKUI OCHMILIATODP. Beipaxenue mis
SHEPrUM aHrapMOHHUYECKOro ocruiusitopa. Ilocrostnnas anrapmonnunoctu. [IpaBuna oréopa s
KoJ1e0aTeNIbHBIX CIIEKTPOB AaHTAPMOHUYECKOT'0 OCIIIIUISITOPA (TJIABHOE U CIIEIU(UIECKOe).

Bompoc 13. Konebanusi mHoroatomubix mosekyid. [IpaBuio 3N-6(5). Hopmanbhbie
KOOpJMHATbI (HOpMasbHBIE KoJsie0aHus, CUMMETpPUYHBIE, MIOJIHOCUMMETPHUYHBIE,
AHTHCUMMETPUYHBIC KoJieOaHus ). [ pynmoBsie nin XapakTepucTuieckue 4yactoTel. [Ipumenenne
HK-cniexkrpockonuu.

Bompoc 14. KonebaTensHO-BpanaTebHOS B3aUMOJCHCTBHAE 2-X ATOMHON MOJICKYIIBI,
KoJIeOaTeIbHO-BpalaTeNIbHbIe Tepexoabl (IIPUBECTH BO3MOXKHBIE 4 Cilydas B3auMOJICHCTBHA,
noyyeHnue P u R BeTBel B criekTpe).

Bompoc 15. KP-cniektpockonus, ynpyroe Heynpyroe paccesinue. [IoHsITHE CTOKCOBBIX U
AQHTUCTOKCOBBIX  PamaHOBCKuX  juHHMHA. YactoTHbii  caBur  (PamMaHOBCKHMIA  CABWI).
WHayurpoBaHHbBIN TUNOIBHBIM MOMEHT, MOJIIpU3yeMOCTh MojeKyJbl. [IpaBuiia or6opa mis KP.
[Ipumenenne KP-cnekrpockonum.

Bonpoc 16. Dnexrponnbie crektpbl. [lpuanun @panka-KoHmona, ciencTBus,
BBITEKAIOU[MEe U3 JaHHOro npuHiuna. Knaccudukauus 30€KTpOHHBIX MEPEXOA0B. G-, M- U N-
opOuTamM, BO3MOXKHbBIE TUIIBI NMEPEXO0JI0B (CBA3b UX CO CIEKTpamH). BiusHue conpsbkeHHs Ha
JUIMHY BoJiHBL. 3akoH byrepa-JlamGepra-bepa. CiBuru nosoc norjoueHusl.

Bompoc 17. Ilpomeccsl ae3akTHUBalMU TMOIJIOMIEHHON s3Hepruu (cxema S0n0HCKOTO-
Tepenuna-Jlptonca). MznyuatenbHple M Oe3bI3iTydaTenbHble Mpolecchl. KBaHTOBBIN BBIXOI.
[IpuMeHeHne 3IEKTPOHHOM CIIEKTPOCKOIIHH.

Bomnpoc 18. Jlromunecuienmms. KBantoBsiii Berxon. OCHOBHBIE 3aKOHBI (PITyOpECIICHIINN
(3akoH Croxca-Jlommens, mpasuiio JleBminHa, 3akoH BaBunoa, npasuno Karm)

Bompoc 19. Pe3zonancubie Meroapl. Knaccudukamusi pe3oHaHCHBIX MeToa0B. OOmiee
MPEJCTAaBICHUE O MAarHUTHOM pe3oHaHce. Beipaxenue nng sHeprun B SAMP. [lpunimuner u
ycnoBus nosyuenus: AMP cniektpa.

Bonpoc 20. Xumuyeckuit cnpur curHaiioB AMP. CnuH-CIMHOBOE B3aMMOJICHCTBUE M
MYJbTUIUIETHOCTh CUTHama. HTerpanbHast uHTeHCUBHOCTD. [Ipumenenne SAMP.

Bompoc 21. Pe3onancHbIe METOIBI. DJIEKTPOHHBIHN MapamarHuTHeIN pe3oHaHc (D11P), cyTs
Metona. Yactuipl, HaObmomaembie MerogoM OIIP, curnan OIIP. [IpuMeneHne CrieKTpOCKOUH
OIIP.

Bompoc 22. Macc-criekrpomeTtpusi, cyTh Metofa. [Iponecc nonuzanuu. Turiel HOHU3AIUY.
Tunel HOHOB.

Bompoc  23. Macc-cnektpomeTpusi. Tumbsl  Macc-CIIEKTpOMETPOB  (MarHWTHBIN,
KBaJIpYIOJIbHBIN, BpeMsIIpoieTHbIN). [IpuMenenne Macc-CieKTpoMeTpHUH.

Bompoc 24. JludpakuuoHHble METOAbl HCCIIEAOBaHUSA. PEHTreHOBCKOE H3IIy4YeHUe
(Topmo3HOe M XapakTepuctuueckoe). OOpa3oBaHHE XapaKTEPUCTUYECKOTO PEHTTEHOBCKOTO
usnyuenus (K, L, M —cepun). 3akon Moznu

Bompoc 25. /TudpakiimonHbie peHTTEHOBCKUX Jy4eil, METO/l BpallleHUs KPUCTAIIa, METO/I
nopomka (meron /[leGas-llleppepa). 3axon bpera. PentrenoBckuii audpakromerp.
Wnentuduxanus coequnenuii. [[ppumeHeHre peHTreHOBCKUX TUGPAKIIMOHHBIX METOJIOB.

Pa3zoen 2. Ctpoenue BemiecTBa

Bompoc 1. Tunbl xumuyeckux yactui. MOJIEKYJbl, HOHBL, CBOOOAHBIE paauKambl. Mx
NpU3HAKM M cBOMCTBA. [IpuMepbl OTHOCHUTENBHO CTAOMIIBHBIX paauKaioB. [IpuuMHBI HX
CPaBHUTENBHOW yCTOMUMBOCTU. MeTonbl HCCeIOBaHUS CBOOOJTHBIX paaukaioB. dakTopsl,
YCIIOXKHSIOIINE HCCIIEeI0OBAHNE CTPOECHUS PAJAUKAIBHBIX YacTHUIL.

Bonpoc 2. Kondopmarnuu. ITpumepsl pazanuHbix KoHpopMmanuif. Meronsl u3ydeHus
TeOMETPUHN MOJIEKYJ B Pa3JINYHBIX (Pa30BBIX COCTOSHUAX. BIusHNE KpUCTAUINYECKOTO OIS HA
KoH(popmanuu Mosekyi. Mosekyna oudennia.



Bonpoc 3. T'eomerpusi Momnexkyn. BenuuuHbl, Omnpeaessiomue TreOMETPUUYECKYIO
KOHQUTypaluio MOJeKynbl. DOparMeHThl, SKBUBAJICHTHBIE II0 XHMHUYECKOMY CTPOCHHIO.
Kpucramnorpadpudeckne 6aHKU JaHHBIX.

Bompoc 4. IIpubnuxkeHHoe onucanue MOJEKyJsipHOi opoutamu B Metoge MO JIKAO.
MunumManbsbiii 6asuc. Pacmmpenue 6asuca. [loctounctBa u Hepoctatku Meroga MO JIKAO.
DHeprus KOppemsuu 371eKTPoHOB. OTKPBITHIE U 3aKPHIThIE 000JI0UKH MOJIEKYJI.

Bonpoc 5. Metroa BC u meton MO — n1Ba crioco6a Hax0>kJIeHUSI MOJIEKYJIIPHOU BOJIHOBOM
¢ynkuuu. CpaBHeHHE METONOB. TpH OCHOBHBIE T'PYHIIBI COBPEMEHHBIX KBAaHTOBOXMMHYECKHX
METO/JIOB.

Bompoc 6. MeTon ¢poTO3IEKTPOHHON CHEKTPOCKOIMH — METOJI M3YUYCHHS JICKTPOHHOTO
CTpoeHusi aTtoMOB U Mojekyn. Dorosnextpuueckuii d¢dext. IloTeHnman wnoOHM3ALUY.
Pentrenosckas ®IC. [locrouncra Mmeroga ®IOC. Mcrounuku YD uznydenus s metoga GIC.

Bompoc 7. OOumit Bua (OTOANIEKTpOHHOTO crekTpa. lIpoucxoxkneHue CTpyKTypsl
(OTOMOHM3AIMOHHBIX TTOJI0C. AMa0aTHUECKUN U BEPTUKAIbHBIN MOTEHIMAIbI HOHU3AIUH.

Bonpoc 8. Teopema Kynmanca. ['paHuIsl ee MpUMEHUMOCTH. DHEPTHS PEOpTraHU3aIin
AJIEKTPOHOB. DHEPrusl Koppeasuuu. Xumuueckue casuru. Mcrounuku ommbok B meroae OIOC.
O6nactu npumenerust Mmeto10B ®IC u POOC.

Bonpoc 9. M3omepusa. Onpenenenne m3omepun no bepruenmycy n PyBpu. Hexectkue
MoJIeKyJbl. BpeMeHHol (akTop MpH ONpeneraeH’H CTPYKTYphl MOJIEKYJ. XapaKTepHUCTUYECKOe
BpeMsi (UJIM BpEMEHHOE pa3pelieHne) MeToa.

Bomnpoc 10. Tayromepust — 0coObIii cirydait n3oMepuu (QyHKIIMOHATBHOW TPYIITBL. THTIBI
MPOTOTPOMHONW ~ TayTOMEpUU. AHHOHOTpomnHas TayToMmepus. llpumepsl TayTOMEpHBIX
npespanieHui. TpaHc- U UC-U30Mephl aHETOIA.

Bompoc 11. TyHHenbHBIM MeXaHU3M NPEBpAIICHUN CTPYKTYPHO HEKECTKHUX MOJIEKYI.
YcnoBue npeobnasaroniero BKIaAa TYHHETUPOBaHUS. BiusHHe cUMMETpUM MOTEHIMAIBHOTO
O6appepa Ha BEPOSATHOCTh TYHHEJIUPOBAHMUSL.

Bompoc 12. CtpykTypHO HEXeCTKHEe MOJIeKYJdbl. OCHOBHBIE THIIBI CTPYKTYPHOM
HEXeCTKOCTU. BHyTpeHHee BpaieHue. 3aBUCHUMOCTbh MOTEHIIMAIBLHOM SHEPrUH MOJIEKYJBI OT
MHBEPCUOHHOM KoopauHAaThl. [lomutonHeie meperpynnupoBku. TpuUroHagbHO-IHMpaMHUAaIbHbIE
Mosekysbl ALz, 3aBucuMoCTh Oaphepa HHBEPCUH OT WHIWBUTyJIBHOU MpUpoasl A u L.

Bompoc  13. MeToasl  HWcciaeioBaHUS — CTPYKTYPHO — HEXKECTKMX  MOJIEKYIL.
XapakTepucTHiecKoe BpeMs MeTo/1a. BpeMs xu3HU H30MepOoB. YIIMPEHHE CIEKTPaIbHbIX JIMHUM.
3aBucuMOCTb criekTpa AMP HEXeCTKUX MOJIEKYJI OT TeMIIEpPaTyphl.

2. Bompoc 14. Crepeousomepusi (rmoBopotHas u3omepusi). IloTeHnumanbHas (yHKIHS
BHYTpPEHHEr0 BpanieHus. M3yuenue BHyTpEHHETO BpallleHUs pa3iuuyHbIMUA MeToaaMu. HBepcus
4-x 1 6-TH YICHHBIX LIUKIIOB.

Bompoc 15. Iluc — tpanc wuszomepus. M3oMepsl NpUPOAHBIX coeauHeHUU. Ywmcio
BO3MOXHBIX T€OMETPUUECKUX U30MEPOB ISl HECUMMETPUYHON LETH C N JABOWHBIMH CBS3SIMH.
uc — TpaHc n30Mepus B 3JEKTPOHHO-BO30YKIECHHBIX COCTOSTHUSX.

Bompoc 16. H3omepus KOOpAMHALIMOHHBIX coenuHeHUi. JlurangHele HM30MEpHI.
AnnoronanbHble n3oMepbl. CHMHOBBIE U30MEPHI.

Bompoc 17. DnexTpoHHas mpupoja CTpYKTYpPHOM HexecTKoCcTH. HexxecTkre KOOpAMHATHI.
CrepeoXuMHYECKU U DIIEKTPOHHO HEKECTKUE CUCTEMbI. BH1 BOJTHOBOM (DYHKIIMU JIsI SIEKTPOHHO
HEXECTKUX CHUCTEM.

Bonpoc 18. Onrtuyeckue u30Mepbl WIM SHAHTUOMEpPHl — YACTHBIM ciaydai
crepeon3omepoB. OCOOCHHOCTH CTPOEHHS XHUPAJIbHBIX MOJIEKYJ. lIpu3HaKku XupaabHOCTH.
OnHo3HauHbIN KpuTepuil XupanbHocTH. [Ipobiema XupaabHOCTH. XUPaTbHOCTh U AKOJIOTHUECcKast
0€301acHOCTb.

Bompoc 19. Hanoxumus. Hanouacturpl. Mertonasl monydeHus: HaHodactull. CBoiicTBa
HaHovactull. Knaccugukanus yacTuil Mo pa3mepam U 4ucily aroMoB. HaHOYACTHUIIBI M TIOHSATHE
¢da3pl. Pasmepnbie 3¢p¢dexTel B HAHOXMMHMH. MeETOJBl  MCCIEJOBAHUS  HAHOYACTHIL
HanoctpykTypsl. HaHOUaCTHIIBI HA OCHOBE yIIIEPOAA.



Bonpoc 20. Annmorpomnuble Moaupukanuu. Macc-CIeKTpOMETPpUYECKOe HCCIeI0BAHNE
napoB rpaduTa. 3aBUCUMOCTh MAacC-CIIEKTPOB OT YCJIOBHI KinacTepu3anun. OyuiepeHsl — HOBbIE
AJUIOTPOMHBIE MOAN(DUKAIINH YTIIepOIa.

Bonpoc 21. Merton mosyueHHsI MaKpOCKOIIMYECKUX Kolu4yecTB QysuiepeHoB. CBoiicTBa
¢ymiepeHoB. XuMHUYECKash CTa0MJIBHOCTh YETHBIX M HEYETHBIX CTpyKTyp. IlpaBumia
CTaOMIIM3ALUH.

Bonpoc 22. K-, KP-cniekTpbl (y/UIEpeHOB U MX JIEKTPOHHBIE CHEKTPHI MOTJIOMICHHS.
Oxwucnenue QymiepeHoB. XUMUYECKas CBSA3b B 00beMHBIX KapOodysuiepenax. [ naBusie hakTopsi,
OTIPENIENIAIONINEe  OCOOCHHOCTH CBSI3M B KapKacHbIX MW IMKIMYECKUX  CTPYKTypax.
[TceBnoapomarnunocTs. CoeIMHEHUS BKIIOYCHHUS.

Bonpoc 23. Hoeii yrinepoansnii Hanomarepuan rpadeH. CrtpoeHue, (Gu3MUECKue u
XHUMHYECKHE CBOCTBa. MeToabl noiydenus rpadeHa. Metozp! naeHTudukanuu rpadeHa. XuMus
rpadgena. BoaMoxHbIe 00J1aCTH IPUMEHEHHS.

Bomnpoc 24. HanotpyOku. CBOWCTBa yriaepoIHBIX HAHOTPYOOK. MeTOIbI UX MOTyYeHHUS.
[IpumeHeHue yriaepoaHbIX HAHOTPYOOK.

Bompoc 25. Cynpamonekynsapras xumusi. CynpaMoJIeKyIsIpHbIE CHCTEMBI M IX CBOHCTBA.
CTpyKTypHBIE E€IUHMIIBI CyNpaMOJIEKyJbl. THMBI B3aUMOJCHCTBUNH MEXAY KOMIIOHEHTaMU
cynpamoJiekysl. OCHOBHOM IPU3HAK CYNIPaMOJIeKyJIbl. TUIIBI MOJIEKYJISIPHBIX YCTPOUCTB.

Bomnpoc 26. AKTHBHBIE KOMITOHEHTHI CyNpaMoJeKybl. HoBble CBOICTBA CyNpaMOIeKyII.
[Ipoueccrl, obecneunBaromnyie pyHIMOHUPOBAHNUE CYTIPAMOJIEKYJIIPHBIX YCTPOUCTB.

Bomnpoc 27. Metobl nccliefoBaHUS CYIPaMOJIEKYJSIPHBIX CTPYKTYp. POJb MOCTHKOBBIX
(bparMeHTOB B CYIpPaMOJEKYJSPHBIX CTPYKTypax. CrocoObl yIpaBieHHs MOJIEKYJISPHBIMU
yCTpOICTBaMH U MallIMHAMH.

Bomnpoc 28. Jlennpumepsr. CBolcTBa, KOTOPBIME 00TaTar0T IEHAPHUMEPHBIE CTPYKTYPHI.
[IpuMmeHeHNE NEHAPUMEPHBIX CTPYKTYD.

Kpurepuun onennBanus:

PesynpTaTel  3K3aMeHa  ONPEAENSAIOTCS ~ OLEHKAMH  «OTIHMYHO»,  «XOPOILOY,
«YIOBIIETBOPUTEIBHOY, «HEYIOBIECTBOPUTEIHHOY.

OrneHka «OTJIMYHOY» BBICTABIIETCS CTYJEHTY B CiIydae MOJIHOTO 6€301IMO0YHOT0 OTBETA C
MPaBWJIbHBIM TNPUMEHEHUEM IMOHATHI W ONpeeNieHui, NMpU JAEMOHCTpAIMM TMOHUMaHHUS Ha
JIOTIOJIHUTEIbHBIE BOIPOCHIL.

OneHka «XOpOIIO» BBICTABISETCS CTYACHTY B Cllydyae MNPaBWJIBHOTO U JIOCTATOYHO
MIOJIHOTO OTBETA, HE COAEPIKAILET0 CYHIECTBEHHBIX OMNUOOK, U IPU IEMOHCTPALIUU IOHUMaHUS Ha
JIOTIOJIHUTEJIbHBIE U HABOSIIINE BOIIPOCHI.

OneHka «yIOBIETBOPUTEIBHO» BBICTABISIETCS CTYJEHTY B Cllydyae HEJIOCTaTOYHO
MIOJIHOTO 00bEMa OTBETa, HAIMYUS OMIMOOK U MPOOEJIOB B 3HAHUSX IIPH OTBETE HAa TEOPETHUUECKUE
BOIPOCHI.

OueHke «HEeyAOBIETBOPUTEIBHO» COOTBETCTBYIOT HEMOJIHBIE U TOBEPXHOCTHBIE OTBETHI,
yKa3bIBalOIIME HAa OTPHIBOYHBbIC 3HaHWA. [IpW OTBeTax Ha JOIMOJIHUTENbHBIE W HaBOJAAILIUE
BOINPOCHl JIOMYCKA€T CYIIECTBEHHbIE OIMIMUOKU, JIEMOHCTPUPYET OTCYTCTBHE TOHUMAaHUS
Martepuana.

4. OueHoYHbIe MATEPHUAJIBI /151 IPOBEPKHU OCTATOYHBIX 3HAHUI (cOPMUPOBAHHOCTH
KOMIIETEHIIHI)

1. B kakux equMHHUIIAX U3MEPSIIOTCS BOJHOBBIC Ynca?
a) cM

6) ¢

B) cM!

r)°B

2. Meronom MK-ciekTpockonuu U3y4aroT:



a) KosiebaHue TPYIIOBBIX U XapaKTEPUCTUIECKUX YACTOT MOJIEKYJI

0) TeoMeTpHUECKUE MTapaMeTpbl MOJICKYJT (JUTMHA CBSI3U, BAJICHTHBIN yTOII. ..)
B) ITapaMeTpbl KPUCTAIIIMUYECKON PELIETKI

I') MAarHUTHBIE CBOMCTBA BEILIECTBA

3. B kakux o0O0NacTsIX CHEKTpa TPOSBISIOTCS MEPEXOJbl MEXKIY JIIEKTPOHHBIMHU
COCTOSIHUSIMU MOJICKYJIBI?

a) B UK-ob6nactu

6) B YO u Buaumon obiactu

B) B MUKPOBOJHOBOM M JIMHHOBOIHOBOM MK-06macTsax

T') BO BCEX 00JIacTsIX crieKkTpa, kpome Y D-obmactu

4. Kakue BUIBI H3ITyYEHHsI HCTIONB3YIOTCS B IU(DPAKIIMOHHBIX METOAaX MCCICTOBAHMUS?
a) DIIEKTPOHHBIE IYYKH, PEHTT€HOBCKOE U3Iy4YeHHUE, TOTOKH HEHTPOHOB

0) Bce BU/bI AIEKTPOMArHUTHOTO U3JIy4YEHUs

B) UK u YO uznyuenue

') MUKPO- M PaJIH0-BOITHOBOE M3ITyueHHE

5. OcHOBHOE IIPaBUIIO OTOOPA IS MTOJTYYEHHS MUKPOBOJIHOBOI'O CIIEKTpa?
a) OTCYTCTBHE AUIOIHHOIO MOMEHTA y MOJIEKYJIbI

0) HanMuue SACPHOrO TUIIA TOIIPU3YEMOCTH

B) HAJIMYHUE TUIOJIBHOTO MOMEHTA Y MOJIEKYJIbI

') HAJIMYWE BaJICHTHBIX KOJCOAHUHN Y MOJIEKYJIbI

6. Cnektp [IMP monexymnst CHCI2CH3s coctont u3
a) CHHTJIETa MHTEHCUBHOCTHIO SH;

0) U3 ABYX CHHIJIETOB HHTEHCUBHOCTHIO 1:3;

B) U3 CHHTJIETA ¥ TPUILIETa HHTEHCUBHOCTHIO 1:3;
') U3 KBaApyIuieTa U 1y0jaeTa MHTEHCUBHOCTHIO 1:3.

7. Cnextpol AMP npuHATO NPUBOIUTH B IIKAJIE
a) gactot (I'm);

0) HaNMPsOKEHHOCTH MAarHUTHOTO 1oJist (DpcTen)
B) MarHuTHOM uHAYKIUH (I"ayc)

') MUJUIMOHHBIX JT0JIeH

8. MnTencuBHocTh curnana [IMP onpenensiercs

a) YMCIIOM KBUBAJICHTHBIX IIPOTOHOB

0) 4KCIIOM MPOTOHOB MPHU COCEAHUX aTOMax yriepojaa

B) ITyTE€M CPaBHEHMSI C UHTEHCUBHOCTHIO CUTHAJIA CTaHIapTa.

9. B macc-criekTpe perucTpupyroTcs
a) OTPHIIATEIbHBIC HOHBI,

0) MOJIOKUTEITBHBIE HOHBI

B) HEHTpabHbIC PaTUKATIBI

T') He3apsKEHHbBIE YaCTHUIIBI

10. Kakoii n3 HMKeNpUBEIEHHBIX (DyJUIEPEeHOB - HAHOYACTHUI[ Ha OCHOBE yIiepoja -
SBIISIETCS] HANOOJIee XMMUUECKH CTAOMIBHBIM?

a) C70

0) C60

B) C51



r) C84

11. Kakue BuapI H3ITydeHHs UCTIONB3YIOTCS B METOIE (DOTOIIEKTPOHHOM CIIEKTPOCKOITUH?
a) BCE BH/JIbI 2JIEKTPOMArHUTHOIO U3JIy4EeHHUS

0) Y® u peHTreHOBCKOE U3ITyueHHE

B) UK n3nyuenue

I') MUKPOBOJIHOBOE H3JTy4Y€HUE

[lonHelii mepedyeHb 3aJaHMM U1 OLEHKM OCTATOYHBIX 3HAHUM XPAHUTCSI B apXHUBE
kadeaper.
Kiroun: 1 B), 2 a),3 0),4a), 58), 6r), 7r), 8a), 96), 10 6), 11 0)
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