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1. HEJH OCBOEHMSA JUCIIUITIJINHBI

Heab ocBoOeHUs AUCHUILTHHBI: V3yUeHHe TEOPETHUECKAX OCHOB COBPEMEHHBIX (PH3MUECKUX Me-
TOJIOB UCCIIEIOBAHMSI.

3agaym: O3HAKOMIIEHHE CTYICHTOB C NPHHIUNNAILHBIMH OCHOBAMH M IPAKTHYECKUMHM
BO3MOXHOCTSAMH (U3NYECKUX METOJOB HMCCIICIOBAHUSA, C MX anmnapaTypHBIM OCHAIEHHUEM U
YCIOBHSMH TPOBEACHHSA OSKCIEPUMEHTa; (OPMHPOBAaHHUE HABBIKOB CPABHHUTENBHON  OIICHKH
BO3MOXHOCTEH pa3HbIX METOJIOB aHalii3a, UX JOCTOMHCTB M HEJOCTATKOB IS OOOCHOBAaHHOTO
BBIOOpA ONTHMAJIBHOTO METO/Ia HCCIICIOBAHUS TOI'O MJIM HHOTO OOBEKTA.

2. MECTO JUCIIUIIJ/INHBI B CTPYKTYPE OIIOII BO

Jucuummaa «CoBpeMEHHBIE METO/IBI MCCIIENOBAHUS B XUMHUN» OTHOCHUTCS K
yactu OIIOIL.

JlaHHBI Kypc ONMpacTCss Ha 3HAaHUS MAruCTPaHTOB OpraHWM4YecKod, (u3mueckodt u
aHaIUTHYeCKOH XUMHMH. OCOOEHHOCTB IPOBEICHHS OSKCIIEPTHBIX HCCIIEOBAaHMH 3aKIIOYaeTCsl B
YMEHMHM  COYe€TaTb BCE MHOrooOpasme IpHUMEHSIEMBIX B XHMHH METOJOB  aHaIN3a
(xpoMaTorpauyeckix, CIEKTPOCKONIUYECKUX U T.1.) IPH UAECHTH(UKAIIMK U ONPEICICHUH XUMUYe-
CKOIO COCTaBa HCCIENAYyEMBIX OOBEKTOB (OOBEKTOB OKpPYXKAIOWIEH cpenxbl, CHHUPTOCOAEp KALIUX
XKHUIKOCTEH, HEe(DTENPOAYKTOB, OMOJIOTHMYECKMX MATEPHATIOB W T.XI.). DTO MPEAnojaracT 3HaHUE
KypcoB «Xpomarorpapumn», «Dusmueckux MeTOROB HcchenoBanus», «Hedrexummmy», «XuMuU
CHEIHAIBHBIX BEINECTBY, «XHUMHH OKpYXalOLeH cpenapl», «XHMHH BBICOKOMOJIEKYJSIPHBIX
coenuHeHUi». IHTEeHCHBHOE BHEPEHHE B SKCIIEPUMEHT BBIYUCIUTEIBHON TEXHUKHN TPeOyeT HATNYHS
HaBBIKOB pabOTHl CO CTaHJAPTHBIMH IPOIPAMMHBIMM CHCTEMamH, IIHPOKO HCIOJB3YEMBIMH B

BApUATHBHOM

HaCTos1Iee BpeMs 11 00pabOTKH 3KCIIEPUMEHTAIBHBIX JaHHBIX.

3. IINTAHUPYEMBIE PE3YJIbTATBI OBYYEHUA 110 JUCIUAILINHE

[Inanupyemblie pe3ynbraThl 00ydeHHs MO AUCHUILIHHE « COBpEMEHHBIE METOIbI HCCIICIOBAHKSA B XH-
MHH», COOTHECEHHBIE C ITAHUPYEMBIMH pe3yibTaTamu ocBoeHus: OITIOI

Koxa popmupyemsix kommie- | YpoBeHb ocBoeHusi | [Lnanupyemslie pe3yabTaTsl 00y4eHHS 110 JUCIH-
TEeHIMH KOMIIETECHIIUA IUIMHE XapaKTepHU3YIOIIHNe 3Tanb! opMHUpoBaHUS
KOMIIETEHINH (II0Ka3aTen OCBOSHHS KOMIIETECH-
110505
1 2 3
OIIK-4 YaCTUYHOE B pesynprare OCBOCHHS AUCHUILIUHBI CTY-
croco0eH rOTOBUTH Iy0iH- JCHT JOJDKEH AEMOHCTPHUpOBATH CIEAYIOUINE pe-
Kalli¥, y4acTBOBaTh B IPO- 3yJIbTaThl OOY4YECHHUS:
(becCHOHANBHBIX JTUCKYCCH- 3HaTh: TEOPETHUYECKHE OCHOBHI (PH3MUECKUX
X, IPEICTaBIATh pE3yb- METOJIOB HCCIIEIOBAHMSI;
TaTel  npodecCHOHATBHOU Baagern: MeTonmoniorvel NMpoBEREHUS JKC-
JICATEIBHOCTH B BHAE IEPTHBIX UCCIIEAOBAaHUH;
Hay4HBIX u HAY4HO- YMerb: aHanM3MpoBaTH BO3MOXXHOCTH pas-
HOIYJISIPHBIX JIOKJIAJ0B JWYHBIX METOAOB, UCXOAS M3 CHEHU(PHUKH IOCTaB-
JIEHHOH HcCIe0BaTeNbCKOR 3a1aull 1 MHTEpIPETH-
POBaTh NOJIy4YE€HHBIE PE3YJILTATHI
[1K-4 YaCTUYHOE 3HaTh: BO3MOXXHOCTH (U3NYECKUX U (PH3H-
CmocobeH  OCyINECTBISATH KO-XUMHMUYECKHX METOAOB HCCIICIOBAHUS IIPU pelie-
Hay4YHO-HCCIIEeN0BaTENb- HHUY pa3IMYHBIX IPUKIIAJHBIX 337134,
CKYI0 W TnpodeccHOHaIIb- Baagerh: HaBBIKAMHU MOJTYYECHHST HEOOXOIM-




HYIO J€ATENbHOCTb, CBS- MBIX JaHHBIX B PaMKax MOHHUTOPHMHIOBBIX HCCIIEIO-
3aHHYI0O C OKOJIOTHYECKOH BaHHH,;
0€30IaCHOCTBIO, C HCIIOJb- ¥YMerb: NPUMEHATH pPE3yJabTAaTbl MOHHTO-

30BaHHEM 3 (PEeKTHBHBIX
METOJHMK M METOJOB XHMH-
KO-(H3UYECKOT0 aHAIH3a

PHHTOBBIX HMCCIENOBAHUN A OLEHKH JKOJIOIHYe-
CKOT'O COCTOSIHHS 0OBEKTOB

I1K-5

Cmocoben IIPOU3BOJUTH
BBICOKOTOUHBIE J1a00paTop-
HBIE UCCIIeI0OBaHHS,

HAIpaBJICHHBIC Ha Olpene-
JICHUE XHMHYECKHX CBOMCTB
M COCTaBa MarepHaloB,
11po6, oOpa3noB M pa3HOTO
poJaa H3eIui

HYaCTHYHOC

3HaTbh: OCOOCHHOCTH HCCIENOBaHHUN pa3-
JMYHBIX TpyHHn OOBEKTOB; TEXHHKY H METOIOHUKY
MPOBECHHS DKCIIEPUMEHTA C HCI0JIb30BAHUEM pa3-
JIMYHBIX QU3NKO-XUMHUECKHX METOJIOB;

Baaaerb: TEXHHKOW M METOAUKOW IpOBeEne-
HHS JKCIEPUMEHTA C HMCIOJIb30BAaHHUEM pPa3IHYHBIX
(GHU3HKO-XHMHUYECKHX METOJIOB;

¥YMerTb: HHTEPIPETHPOBATH MOJIYYCHHBIE pe-
3yJIbTaThI

OO6was TpyI0eMKOCTh JUCIUILIAHBI COCTABIsAET 9

4. OBBEM M CTPYKTYPA JUCHHAIJIHAHBI

3a4eTHBIX eAUHHIL, 324 yaca.

Bunsl yue6Hoit paboTsl,
BKIIO4ass CaMOCTOATCJIb-
Hy10 paboTy CTyZieHTOB
- M TPYROGMKOCTb (B ¥a- | (e oy yue6- DopMBI
= cax) HOH paboTsl, TEKyIHEro KOH-
e 3 = | _ C MpUMeEHe- | TPOAs YCMEBaeMo-
Ne |HaumeHOBaHMe TeM H/WIH PAa3AECIOB/TEM 3 § E = HHEM HHTEp- CTH,
n/n IUCLHIUTHHBI z = g m§ aKTHBHBIX ¢dopma npomexy-
© gl E| ol & METOI0B TOYHO#
() = = L Q 0
o =| | 3 ) (B yacax / %) aTTecTalnu
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1. Bsenenue. 3 1.2 1 32| 20 1/3
2 MeccbaypoBckass cmekTpocko- | 3 | 1-4 30 19/58
sl
3. | Macc-cniekTpoMeTpHs. 3 |58 4 40 4/100 Pepitunr-
KOHTpoJIb Ne 1
4. | ®oroanekTpoHHas cmeKTpocko- | 3 | 9- | 2 30 2/100
U, 10
5. | Atomuo-abcopOruonnas cmek- | 3 | 11- | 2 4 25 6/33 PeiiThHr-
TPOCKOITHSI. 12 KOHTpPOJb No 2
6. | Meroas! onpesieneHus TUNONb- 3 |13-1 4 30 4/100
HBIX MOMEHTOB MOJIEKYI. 16
7. | Meroasl wuccnenoBanuss ontu- | 3 [ 17-1 2 50 2/100 PeiTuHr-
YECKH aKTHBHBIX BELIECTB. 18 KOHTpPOJb No 3
Hroro mo aucrunnmue, yac. 324 18 36 | 225 37/68 DK3amMmeH, 45




ConepxkaHue JTeKIHOHHBIX 3AHATHH M0 AHCHHILIMHE
Pazpgen 1. Beenenue.
Tema 1: O6mmas xapakTepuCTHKa (PH3UYECKHX METOJOB HCCIIEAOBaHHS.
Conepxanue TEMBI:
CrnexTpockonuyeckue, T pakHOHHBIE, JIEKTPHYECKHE U MAaTHUTHBIE METOAbl. BO3MOXHOCTH HX
npUMeHeHHs B (yHAaMEHTATBHBIX U IPHKIAHBIX HCCIIENOBAaHMAX.
Pasgen 2. MéccOaypoBcKas CIIEKTPOCKOIIHUS.
Tema 1: Teoperndeckue OCHOBBI METO/A.
Conepxanue TEMBI:
VYcnoBus, HeoOxoaumele 1 HabmoaeHus pdexra Méccbayspa. OcoO€HHOCTH H mapameTpsl MEC-
cOaypOBCKHX CIIEKTPOB: BIIUSHHE OKPYXCHHS H €r0 y4&€T, H30MEpHBIH CHBHI, KBaJpYINOJbHOE pac-
UIEIVICHHE, CBEPXTOHKAs CTPYKTypa MarHUTHBIX B3aMMOJIEHCTBHH.
Tema 2: TexHuka skcniepumeHTa. IIpuMeHeHHs METOIA.
CoxnepxaHue TEMBI:
IloaroroBka 06pa3noB. OCOOEHHOCTH IPOBEAEHHS 3KCIIEPHMEHTA.
Pa3snen 3. Macc-CieKTpoMeTpHS.
Tema 1: TeopeTuueckre OCHOBEI METOIA.
ConepixaHue TEMBI:
HoHu3amust aTOMOB, IByX- © MHOTOaTOMHEIX MOJIEKYJ1. MeTOAbI HOHH3aALMH.
Tema 2: TexHuka 1 METOAMKA DKCIICPUMEHTA.
ConepxaHue TEMBI:
CraTHueckue U JHHAMHYECKHE MacC-CrieKTpoMeTphl. OCOOCHHOCTH IIPOBEACHHS 3KCIIEPHMEHTA.
Pa3nen 4. ®oTO/IEKTPOHHASA CIEKTPOCKOIHS.
Tema 1: TeopeTHueckre OCHOBEI METOZIa M TEXHHUKA IKCIIEPUMEHTA.
Conepxanue TEMBI:
dusuueckas MOJETb SMHCCHH 3JICKTPOHOB IPH BO30YXXI€HHH HOHU3UPYIOUMM H3nydeHHeM. OOC.
POC. Oxe-cniektpockonusi. [lapameTps! B cTpyKTYpa (POTOIEKTPOHHBIX CIEKTPOB. TexXHHKa 3KCIIe-
pHMEHTA.
Pazgen 5. AToMHO-abCOpOIMOHHAs CIIEKTPOCKOIIHS.
Tema 1: Teoperuueckue OCHOBBI METOAA K TEXHHKA JKCIIEPUMEHTA.
Conepxanue TEMBI:
AbcopOiroHHEIe crieKTphl. CIIOcOObI H MEXaHU3M aTOMH3alHH. QaKTOPHI, BIUAIOIIKE Ha IIPOIECCHI
ANMEKTPOTEpMHUYECKOH aToMH3aIuu. Paboyne nporpaMMel aTOMHO-a0COPOLIHOHHOTO CIIEKTPOMETPA.
MeTtoauku npoBeaeHus IKCIIEPUMEHTA. [ []puMenenus MeToza.
Pa3zaen 6. MeTob! onpeieNieHUs AUIOJIBHBEIX MOMEHTOB MOJIEKY .
Tema 1: TeopeTnueckre OCHOBEI METOOB.
Coneprxanue TeMBbI:
JlunonpHeli MOMEHT MoJIeKyJIbl. [lonspuzanus. YpasHenus Knaysuyca-Mocorrh, [lebas, Jlopentua-
JlopenTtna.
Tema 2: OCHOBHBIE IKCIIEPUMEHTATIBHBIE METOUKH
ConepxaHue TEMBI:
Ilepsrrit MeTon Jebas. Bropoit meton JleGas. MeTon MONEKYJIApHBIX ITy4KOB. MeTO 3JIEKTPUYECKO-
ro pe30HaHca.
Pa3zgen 7. MeToan! HCCIeOBaHHS ONTHYECKH aKTHBHEIX BEILICCTB.
Tema 1: TeopeTuueckre OCHOBEI METOIOB.
ConeprxaHue TEMBI:
Jlucnepcus ONTHYECKOTO BpaleHus. JIMHEHHO MOJIAPU30BaHHOE H3JIyYEHHE. YTOJI IIOBOPOTA ILIOC-
KOCTH nojisipu3aiun. Y paBaeHrne Openens. KBaHTOBOMEXaHHYECKOE PACCMOTPEHHE ONITHYECKOM aK-
THBHOCTH. CIHpaJibHas MOJIEb MOJIEKYJIBEL. MOJEKyIIpHOE BpallleHue. BpamarenbpHas cuia nepexo-
na. Ontuuecku akTuBHBIE MOJIeKyJTbl. KpuBbie JJOB. D¢ dext KorToHa.

Conepxanue J1a00paTOPHBIX 3AHATHH 0 JHCHHILIHHE
Pasgen 1. Beenenue.
Tema 1: OOmras xapakTepucTuKa (PU3HIECKUX METOJIOB HCCIIENOBAaHUS.



Jlaboparopuas pabora Ne 1 «Mnentudukaiusi BHICOKOMONEKYSPHBIX coeauHeHud metoaoM HK-
CHEKTPOCKOITHU.

Jlaboparopuass pabora Ne 2 «CTpyKTypHblE HCCIE€IOBaHUS C TpUMEHEHHEeM Meroaa Y-
CHEKTPOCKOTTHIY.

Jlaboparopras pabota Ne 3 «DneMeHTHBIH aHAIU3 cOeAMHEHUR MeTo oM AACY

S. OBPA3OBATEJIBHBIE TEXHOJIOI'HHA

B npenonaBanuu AUCHHIUTAHBI «COBPEMEHHBIE METOIbI HCCIICOBAHUS B XHMHH)» HCIOJIB3Y-
JOTCSL pa3JInYHbIe 00pa30BaTENbHBIE TEXHOJOTHH KaK TPaAMIHOHHBIEC, TaK U C IPUMCHCHHEM aKTHB-
HBIX H HHTEPAKTHBHBIX METOJIOB O0yYCHHSL.

AKTHBHBIE M HHTCPAKTHBHBIE METOABI O0YYCHHUS:

- UurepaktuBHas jexius (Paznensr 1 (tema Ne 1), 2 (tema Ne 1), 3 (tema Ne 1), 4 (tema Ne 1),
6 (temb1 Ne 1, 2) 7 (Tema Ne 1);

- I'pynnoBas auckyccus (Paszgen 2 (tema Ne 2), Paznen 3 (tema Ne 2), Paznen 5 (tema Ne 1)).

6. OIIEHOYHBIE CPEACTBA J1JISI TEKYIIEI'O KOHTPOJISI YCIIEBAEMO-
CTH, IPOMEXYTOYHOM ATTECTAIIMHA I1O UTOT'AM OCBOEHHWSA JTUC-
NUAIIVIMHBI  YYEBHO-METOIUYECKOE OBECIIEYEHUE CAMOCTOS1-

TEJIbHOM PABOTHI CTYJIEHTOB

PeiiTuHr-konTpoan Nel:

1. Knaccudukanus puznyecknx MeTo10B Hecne1oBaHuA. CHEKTPOCKOMHYESCKHE METOIBI.
Knaccuueckuit 1 KBAHTOBOMEXaHHYECKUH MOJXO0/BI K OOBSICHEHHUIO CIIEKTPOB.

2.  Knaccupuxanus CneKTpoB B 3aBUCHMOCTH OT YCJIOBHH MOJIyYECHHS, IPUPOIBI OOBEKTA,
THIA €r0 SHEPreTHYECKUX NEPEXO00B U pa3pelialroieit cnocOOHOCTH CIEKTPAILHOTIO IpUbo-

pa.

3. Knaccuduxarmms ¢uszndyecknx METOI0B HcceaoBaHUs. CIIEKTPOCKOTHYECKHE METOIBI.
[TpuHnunHanpHas cxeMa U KiaccuguKanys CieKTpalbHbIX TPUOOPOoB. Dyphbe — CIEKTPOCKO-
nusl.

4.  Knaccuduxanus ¢pu3n4eckux METOJIOB HccaeAoBaHus. [JudpakiinoHHbIE METOIBI.

5. MeccbaypoBckas CIEeKTpocKonus. TeopeTuyeckue OCHOBEI METO/1A.

6. Meccbayporckas ciekrpockonus. SIBnenue SII'P. OCHOBHEIE YCIOBHS, HEOOXOIUMBIC
Juis HabmoaeHus >ddexra Meccbayapa.

7.  MeccbaypoBckas ciekTpockonus. CXeMBbl palHOaKTHBHBIX PAacmaoB ¢ 00pa3oBaHUEM
MeccHaypOBCKHX aTOMOB.

8.  OcobeHHOCTH H MapaMeTphl MeccOaypOBCKHX CIIEKTPOB. M30MepHBIi c/IBHT.
9.  OcobGeHHOCTH U apaMeTpbl MeccOaypoBcKkHX cIeKTpoB. KBagpynonbHOE pacinenie-
HHE

10. OcobeHHOCTH H mapaMeTphl MeccOaypOBCKUX CHEKTPOB. CBEpXTOHKAs CTPYKTypa Mar-
HHUTHBIX B3aHMOJICHCTBHH.

11. TIlpumenenue SI'P, TexHHKa S3KCIEPHMEHTA, SMIHPHYECKHE KOPPEIISAIIHH.

12, Macc-cnextpomerpus. TeopeTnueckue oCHOBEI MeToAa. VIOHH3aus aTOMOB U MOJIe-
KyJL

13.  Macc-cnextpomerpus. MeToibl HOHH3ALUH.

14. Macc-cnexTpomerpus. TexHuKa U METOAMKA DKCIEpUMEHTa. MarHUTHBIN Macc-
CHEKTPOMETP.

15. Macc-cniektpoMeTpusi. BpeMsnposIETHBIH Macc-CIIEKTPOMETP.

16. Macc-cnextpomerpus. KBaapynosbHbI Macc-CIEKTPOMETP.

17.  Macc-cnextpoMeTpusi. CieKTpOMETPbI HOH-IIUKIOTPOHHOIO pe30HaHca.



18. IIpuMeHeHHE MacC-CIEKTPOMETPUH. XPOMATO-MacC-CIIEKTPOMETPHSL.

IIpumepvr mecmogvix 3a0anuiu.

1. UK- u [IMP-cnektpsl coenurerus C3HsO2NCl npusenens! Ha puc. 1 (kuakas IUICHKA) U
puc. 2 B Y®-06nacti coelMHEHHE UMEET MOriomeHue Avaxe =280 BM ( (Ig &= 1,48). Onpenenute
CTPYKTYPHYIO POpMYJly COCTUHEHHUS.

pHuc. 2
2. Onpenenure CTpyKTYpHYIO GopMyiy coeaunenus CsHe, CIIEKTPBI KOTOPOTro MPHUBEICHBI HA
puc. 1 (B pacTBOpE IMKIIOTeKcaHa), 2 (kuaKas IUICHKa) U 3.




Puc. 3
3. Y@-, UK- u IIMP-cnextper coenunennss CsHjo mpencraBnenst Ha puc. 1 (B pacTBOpe ITHK-
Jorexcana), 2 (xuzakas rnjaeHka) u 3. Onpenenute CTPOEHUE COCAUHEHHS.

puc. 3
4. YO-, UK- u I[IMP-cnextpsl coeaunenns CsHio npuBeaens! Ha puc. 1 (B pacTBOpe H300KTa-
Ha), 2 (xupakas mwieHka) u 3 Onpeaenure CTpOeHUE COCAUHEHHS.

puc. 1



puc. 3
5. YVO-, UK- u IIMP-cnextps! coequnenus CsHio npuBenens! Ha puc. 1 (B pacTBOpe IIUKIO-
rekcasa), 2 (kujkas IieHka) u 3. Onpenenure CTpOeHUE COETUHEHUS.

-~ &

puc. 1

700 v, cr-1

530 40 50 60 70 62 40 @ 10 120 30 Fed A,

puc. 2




PeliTUHT-KOHTPOIBL Ne2:

OnextpoHHble ciekTpbl MoJieky. ®IC. TeopeTnueckue OCHOBBI METO/IA.

POC. TeopeTuueckue OCHOBHI METOIA.

Oxe-cnexTpockonus. TeopeTuueckre OCHOBBI METO/IA.

ITapameTpr! GOTOINEKTPOHHBIX CIIEKTPOB.

@DO0T031€KTPOHHAS CEKTPOCKOHS: IPHMEHEHHE.

@DOTO3IeKTPOHHAS CIIEKTPOCKOIHNS: TEXHHKA SKCIIEPUMEHTA.

®D0TO03/1eKTPOHHAS CIEKTPOCKOIHUS: SMIUPUYECKHE KOPPEIISAIUH.

AAC. Teopetuueckue ocHOBBI MeTo/1a. [I1aMeHHas U 3eKTpoTepMUYecKasi aTOMH3aIHS.

AAC. TeopeTnueckue OCHOBBI METO/1a. DJIEKTpOTepMUUecKas aToMu3anus. BeIGop 0ObEKTOB.

0. AAC. TeopeTnyeckre OCHOBBI METOIA. DJIEKTPOTEpMHUIECKasi aTOMHU3aNHs. MeXaHH3M aTOMH-

3aIUH.

11. AAC. Ucnons3oBanue ISl HACHTU(HUKAIIUE U KOTHYECTBEHHOTO OTIPE/Ie/ICHHS] KOMIIOHEHTOB.

12. AAC. Teopernueckne OCHOBBI METO/1a. DJIEKTPOTEpMUIECKas aToMu3anus. Biusiomue dax-
TOPBL

13. AAC. TeopeTnueckue OCHOBHI ME€TO/1a. DJIEKTpOTepMUYecKas aromu3anus. Paboune mpo-
IpaMMBI.

14. AAC. TeopeTnueckue OCHOBBI METOJ1a. XUMHYECKHE MOAH(PHKATOPEI.

SO PXNANBR LN =

IIpumepvr mecmoswvix 3a0anuii:
1.Monekyna BemecTBa npoOsI B ra3oBoii ¢aze noasepraercs 60MOapAUPOBKE 3NEKTPOHOB C BBICOKOM
sHeprueit (06br4HO 70 3B) 1 BHIOpachIBaeT 3JEKTPOH, 00pa3ys ..., HA3bIBAEMBIH MOJIEKYJIIPHBIM
HOHOM:

M + e — M+ (MoNieKyIpHBIi HOH) + 2¢

2. Ilponiecc pacnaia MOJIEKYJISPHOTO HOHA HA YAaCTHIBI MEHBIIIEH MAacChl ((pparMeHThI) Ha3BIBAeTCS . ..
3. CTpyKTypHBI aHAJIH3 METOJIOM MacC-CIIEKTPOMETPHH 3aKJIIOYAETCs B HACHTH(PHUKAIUH OCKOJIOY-
HBIX HOHOB H PETPOCIIEKTHBHOM (BOCIIPOM3BECTH HCXOIHOE COCTOSIHUE MOJIEKYJIbI) BOCCTAHOBJICHHH
CTPYKTYpPHI HCXOTHOM MOJIEKYJNBI. YTJIEBOAOPOJ I€KaH B Macc-CreKTpe MOKa3bIBaeT CEPHIO MHKOB
(bparMeHTHBIX HOHOB, PA3JIMYAIOLIMXCS HAa TOMOJIOrHYeckyio pasHocTh (CHy), T. e. 14 a. e. m. [Tux
142 uMeeT MaTyr0 HHTEHCHBHOCTD, @ HanO0Jiee HHTEHCHUBHBIMHU M3 HUM SIBJISIOTCS C OTHOIIEHHEM m/e
paBHBIM 43,57 COOTBETCTBYIOLIHME OCKOJIOYHBIM HOHAM ...

CH3-CH2-CH2---CH2---CH2-~CH2---CH2 —~CH2-~—CH2—CH3 ———— 142

5T 7 g5 99 113 127

4. YcnoBusl, KOTOPHIM YIOBJIETBOPSIET MOJIEKYJISIPHBIN HOH ... (CM. 110 33JjaHuI0 3). BapuaHTE! OTBETa:
1. MimeeT caMy1o 60JIBIIYIO MOJIEKYJIIPHYIO MAcCy B CIIEKTpE.
2. BBITh HEYETHOIEKTPOHHBIM (OTIpeeNIeHHe HEHACKIIEHHOCTH R).
3. O6pasyet BaxkHeHIIHE HOHBI ¢ OOJIBIION Maccoi 3a cueT BEIOpOca HEHTPaIbHBIX YACTHII.
4. BKimo4aeT Bce 3JIEMEHTHI, HAJIM4YHE KOTOPHIX B 00pa3iie MOXKHO yBHAETH N0 GparMEHTHBIM
HOHaM.
5. Metanon o6pa3yet Monekysapusii uon no cxeme: CH3OH + e — |CH3OH|""«(m/e 32) + ..., a
JajbHelmas GpparMeHTaus MOXET IPUBECTH K 00pa30BaHUIO METUIHHOTO KaTuoHa (m/e 15) u pagu-
Kaia ...
6. MoexyISpHbIi MAK STHNPONUAOHATA ... (pUC. T-2) 3aBHCHT OT 3HEPTHH HOHHU3ALMHA H HMEET
OONBIIYI0 HHTEHCHBHOCTH NIPH €€ 3HAYECHHH . ..3B.
7. IHTeHCHBHOCTH MOJIEKYJISIDHOTO HOHA ONpeensercs ...
8. B Macc-criekTpe 4eThIpeXXJI0pUcTOro yriepona (puc. T-3) OTCYTCTBYeT ... HOH, OTHOIIEHHE m/e
KOTOPOT'O PaBHO ...
BapuaHThI OTBeTA:

1. 120; 2. 130; 3.154; 4.118.




Pucynox T-2

;

o] 80 o W 1M 12 1D

Pucvuox T-3

9. Ilpu noHu3aiuu MojieKyiam nepenaercs 60Jbioe KoauaecTBo 3uepruu (10 70 3B, mpo4YHOCTH XU-
MHYECKHX CBA3€H IpH 3ToM nopsaka 10-20 3B), MosieKyIsipHbIif HOH MOXET IpeTepIieBaTh pa3pyuie-
HHE Yepe3 pa3phiB CBs3ei ... B pa3nmuvHbIX HampaBIeHUSX, 00YCIOBIEHHBIX HCXOAHBIM CTPOCHHEM
MOJIEKYJIBL.

PeiiTunr-konrposs Ne 3:

1.

2.

Mertonp! onpeneieHus NMEKTPHUECKAX JUITOIBHBIX MOMEHTOB MOJIeKyJ1. COOCTBEHHBIH B HH-
JyIUPOBAHHBIN TUIOIEHBIA MOMEHT MOJIEKYJIBIL.

MeTtob! OnIpeieieHUs 3JCKTPHIESCKUX JUIIOIBHBIX MOMEHTOB MOJIeKy:1. [lonspusanus u mo-
JSPU3YEMOCTh MOJIEKYJIbI.

MerTozsl onpeienieHu s ITEKTPUUECKUX TUMONBHBIX MOMEHTOB MoJIeKyJ1. IloHsTHE OpHeHTaIu-
OHHOH U ne(pOpMaIlHOHHOM MOISIPH3YEMOCTH.

Mertozs!l onpeeneHusl MEKTPUIECKUX TUMONBHBIX MOMEHTOB MOJIEKYJL. JIM3JICKTPHK B 3JIEK-
TPUUYECKOM ToJie. JIU3IeKTpHUecKasi IpOHUIIaeMOCTb.

Metoasl onpeenieHus! IJEKTPUUECKUX TUIOJIBHBIX MOMEHTOB MOJIeKyJI. CBSI3b MEXKIY JH-
3NIEKTPUYECKOH IPOHUIIAEMOCTHIO BEIIECTBA U IOJISAPU3YEMOCTHEO MOJIEKYJT HEMOJISPHBIX
(ypaBHenue Knay3nyca-MoccoTTH) u MOJIsspHBIX (YpaBHEeHHE Jlebast) BeImecTs.

Mertoapl onipeieNieHus! STIEKTPHUECKHX JAUMOJIEHBIX MOMEHTOB MOJIEKYJL. YpaBHeHHE JIOpeHT-
1a-JIopeHTia st HEMONIIPHBIX AUIIEKTPHUKOB B MOJISIX IEPEMEHHON YacTOTHI

Mertoapl onipeieNieHus 3JEKTPHUECKHX JAUMOJIBHBIX MOMEHTOB MOJIEKYJI. OCHOBHBIC SKCIEPH-
MeHTanbHbIe MeToaukH. IlepBeiii Mmeton Jlebast.

MeTobl onipeieNIEHUS 3JEKTPHUECKHUX JAUMOJIBHBIX MOMEHTOB MOJIeKy1. OCHOBHBIC 9KCIIEPH-
MeHTaJIbHbIE MeTOAuKH. Bropoii metox Jlebast.



9. MertoBI ONIpeneNieHus IIEKTPHUECKUX UMOIBHBIX MOMEHTOB MOJIEKYJI. OCHOBHBIE KCIIEPH-
MEHTaJIbHbIE METOAUKHU. METO MOJIEKYJISIPHBIX ITy4YKOB.

10. MeTosI onpeieieHus! IEKTPUIECKUX JUMOIBHBIX MOMEHTOB MOJIEKYJ. OCHOBHBIE HKCIIEPH-
MEHTAJIbHBIE METOOUKH. METOA 3JIEKTPUUECKOTO PE30HAHCA.

11. MeToab! ucclieIOBaHUS ONTHYCCKH aKTUBHBIX BEIIECTB. TeopeTudeckue OCHOBHIL. Jlucnepcust
ONTHYECKOTO BPAILICHHUS.

12. MeTtoasI uccaen0BaHus ONTUYECKH aKTUBHBIX BEIMIECTB. Te€OpeTH4YeCKue OCHOBBL. JIMHEHHO
MOJIIPU30BAHHOE HU3JIYYEHHE. Y TOJI HIOBOPOTA INIOCKOCTHU MOJISIPU3AIUH.

13. MeToab! ucciieIOBaHUS ONTHYCCKA aKTUBHBIX BEIECTB. TE€OPETUUYECKUE OCHOBEL. Y paBHEHUE
®penens.

14. MeToas! uccieqOBaHUS ONTHYCCKHA aKTUBHBIX BEHIECTB. TeopeTudeckue 0CHOBHL. Jucnepcus
OTITUYECKOr0 BPAILCHUSI.

15. Metozs! uccaeA0BaHUs ONTHYECKH aKTUBHBIX BEIIECTB. TeopeTH4ecKue 0CHOBBL. KBaHTOBO-
MEXaHUYECKOE PaCCMOTPEHHE ONTHYECKOH akTUBHOCTU. CIupanbHas MOJeNb MOIeKyJbl. Mo-
JIEKYJIIpHOE BpallleHue. BparnarensHas chila epexoa.

16. MeToas! UcclieNOBaHUS ONITHYECKHA AaKTUBHBIX BEHIECTB. TeopeTHYecKre OCHOBBL. KBaHTOBO-
MEXAHUYECKOE PACCMOTPEHUE ONTUYECKOH aKTUBHOCTH. ONTHYECKU aKTUBHBIE MOJICKYJIBL.

17. BO3MOXXHOCTH HUCIIOJIL30BAHUS METONOB HCCIIEAOBAHUS ONITHYECKON aKTUBHOCTH JJIsl HACHTHU-
¢$UKaUU COSAUHEHUN U ONPENEIICHUS UX CTPYKTYDBEIL.

Ipumepvr mecmosgvix 3a0anuii:
1. Coenunenue CoHjz umeer Y®-, UK- u I[IMP-cnektphl, npeacTaBieHHbIE Ha puc. 1 (B pacTBo-
pe U300KTaHa), 2 (KuaKas IieHka) u 3. ONpeneaure CTPOCHHUE ITOrO COETUHECHUS.

£
Jgg
200

96

2400 2500 2600 2700 A
puc. 1




2. Y@-, UK u [IMP-cniektpst coenuuenus CiiHis npeacrasnens Ha puc. 1 (B pacTBope IUKIO-
rekcana), 2 (kuakas mieHka) u 3. Onpeenure 1o HUM CTPOEHHE COeAUHEHHUS.
[

puc. 1
‘T—J'l\ T T T ™ —rAAA"J ‘T’”"Ldlk-
Sud 7 ] 3 4 2 ? i a
puc. 3

3. Omnpenenure CTPYKTypy coemuHeHus mo npuseneHHbM Y D-, UK- u [IMP-ciektpam (puc. 1 B
pacTBOpe M300KTaHa, 2 KUJKas IUIeHKa, 3) u Opyrro-gopmyne CioHia.
r

2 W
07 N \

02 / “‘t
¢/

0 1 1 1 Y
200 M0 750 260 270 A

puc. 1

puc. 2



puc. 3
4. Hapuc. 1,2 u 3 npuseaensl Y-, UK- u IIMP-cnextpsl coequnenust C7HgS. Onpenenute ero

CTPYKTYDY.

KOHTpOJ’lLHBle BOIPOCHI JIfl MPOBECACHHMHA l'lpOMe)KyTO'-lHOﬁ aTTeCTAllMMA (3K3aMeHa):

1.  MeccbaypoBckas cnekrpockonusi. OCHOBBI TeOpHH MeToa. B3aumozecTBue sep ¢ y-
KBaHTOM. SIiepHsii y-pe3oHanc. Dddekr Meccbayaspa. YcnoBus, HeoOXxoaUMbIe A7 HAOIIO-
nenus ¢ pexra Meccbayspa.



2.  Meccbayposckas ciexkTpockonus. PaguoakTuBHbIN pacnaza ¢ oOpazoBaHueM MeccOay-
POBCKIX aToMOB. [IapameTphl crieKTpoB. DHEPIUS SIAEPHOTO ITepexoia. BiusiHue okpyxeHus
Ha 3HEPTHUIO SJIEPHOTO nepexoa. Yi3oMepHsIil ciBHUT.

3. MeccbaypoBckasi CIEKTPOCKOMINS. DHEPreTUUECKUE YPOBHH U NIEPEXOAbI IPU HATUYHH

Ha SJIpe TPaIueHTa JJIeKTprdecKoro mois. KBaapynonbHoe paciieniieHHe SHEPreTHYeCKUX

ypoBHe#. ToHkast MyIbTHIIIETHAs CTPYKTypa CUrHaNIoB B cexrpax AI'P.

4.  MeccbaypoBckas CIIEKTPOCKOIHUSA. 36EMaHOBCKOE pacIlellJIeHUe SIEPHBIX CITMHOBBIX

COCTOSIHUH IpH JI€HCTBUYM BHEITHETO MAarHUTHOTO 1oJ1s1. CBEPXTOHKAsL CTPYKTYpa MarHUTHBIX

B3auMOJCUCTBHH.

5.  Ilpumenenue meroza SI'P B xumuu. OMIuUpudecKue KOppelIsuuy U CTPYKTYPHBIE UC~

CJIeTOBaHMUSL.

6.  ®ortosnexTpoHHas cekTpockonus. Puznyeckas MoJeNb SMUCCUU (HOTOITEKTPOHOB.

[TapameTpsl POTOINEKTPOHHBIX CIIEKTPOB.

7. Crpykrypa GoTO3MeKTpOHHBIX crieKTpoB. [Ipumenenue metoioB ©OC.

8.  OxapakrepusyiiTe BO3MOXXHOCTH UCIIONIB30BaHUs MeToA0B @O C npu mpoBeieHHH

(yHIaMEeHTATbHBIX U IPUKIIAAHBIX UCCIIETOBAHUMA.

9.  OxapakTepu3yiTe BO3MOXXHOCTH UCIIOJIb30BaHUSL METOJOB MOJIEKYJIIPHOM CIIEKTPO-

CKOIIMH IIpH IPOBEJICHUNU (yHAaMEHTAIbHBIX UCCIICAOBAaHMMH.

10. Jla#iTe CpaBHUTENBHYIO OLICHKY ¥ OXapaKTepu3yiTe BO3MOXKHOCTU UCIIOJIb30BaHUS

PacCMOTPEHHBIX METOJIOB MOJIEKYJIIPHOH CIIEKTPOCKOIIUY NP NIPOBENCHUN ITPUKIIATHBIX

UJCHTH(UKALMOHHBIX HCCIIEIOBAHUH .

11. JlaiiTe cpaBHUTEIBHYIO OLIEHKY ¥ OXapaKTepU3yHTe BO3MOXKHOCTH HCIIOIB30BAHUS

PacCMOTPEHHBIX METOJIOB MOJIEKYJIIPHON CIIEKTPOCKOITUH IIPH NIPOBEJICHHUHU IPUKIIATHBIX

CTPYKTYPHBIX HCCIIEJIOBaHUH.

12.  Meroasl macc-cnexTpoMerpun. TeopeTudeckue ocHOBBL. MoHM3anus aToMOB u MoJie-

KyJI: HOHU3anus 6€3 AUCCOLUALINY, C YACTUYHOM ArCCOLMAUei, C TOJIHOM JUCCOLHALUeH, C

oOpa3oBaHueM Bo30yxaeHHOT0 HoHAa. OCHOBHBIE BIABI HOHOB, 00pa3yIOIUECs IPH JUCCO-

UMK MHOTOATOMHBIX MOJIEKYIL.

13.  Mertoas! macc-cnexTpoMeTprn. MeTo1bl HOHM3ALMU: HOHU3ALMS 3JIEKTPOHHBIM y/1a-

poM, poTonoHM3AIMS, HOHU3ALUS STEKTPUIECKUM II0JIEM, XUMUYECKasi HOHU3ALHUS, TOBEPX-

HOCTHas ¥ KOMOMHUPOBaHHAs HOHU3ALIUS.

14. IlpuMeHeHHe MacC-CIIEKTPOMETPUHU: HACHTH(PUKALNS U YCTAHOBJICHUE CTPOSHHUS BE-

IIECTB, KUHETUYECKHE U TEPMOJIMHAMUYECKIE UCCIIET0BAHUS.

15. Macc-ciextpomerpus. TexHuka u MeTouka s3xkcnepumenTa. CTaTUdecKue u JTUHAMU-
YeCKUEe Macc-CIIEKTPOMETphl. MarHUTHBIH, BpEeMSANPOJIETHBIH, KBaIpyOJIbHBIH Macc- CHeK-
TPOMETPBHI.

16. AAC.

TeopeTuueckue OCHOBBI METOA.

[InameHHas 1 3NMeKTpoTEpMUYECKas aTOMU3ALUS.

DNEeKTPOTEPMUYECKAs ATOMHU3ALIUS

- BBIOOp OOBEKTOB,

-MEXaHU3M aTOMU3ALIHH.

Hcnonp3oBanue i nACHTHGUKALMY U KOJTMYECTBEHHOTO ONPEIEIICHUS HEOPraHMYECKIX
MMPUMECEA.

17. AAC.

TeopeTuueckue OCHOBBI METO/IA.

DNeKTpoTepMUYEcKasi aTOMHU3aLIUs:

- BIUsIOIHe GPaKTophl,

- paboure IporpamMMel,

- XUMHYECKHE MOIU(PHUKATOPEI.

Hcnonp3oBanue i uaeHTHPUKALNUN ¥ KOJTMYECTBEHHOTO ONIpe/IelIeHUs] HEOPraHHYECKUX
MPUMECEH.



18. Mertoas! onpeaeaeHHs EKTPHUECCKUX AUITOIBHBIX MOMEHTOB MoJieKyl. COOCTBEHHBIH
W MHYIIAPOBAHHBIH JUITOJIEHBIH MOMEHT MOJIEKYJIBL. [losipu3alius 1 noaspu3yeMoCcTh MoJIe-
Kyinbl. [loHsTHE OpHEHTAIIHOHHOMN U JeOPMALIMOHHOM NOAPHU3YEMOCTH.

19. MeTtoas! onpeaencHus MEKTPHIESCKUX JUIIOIBHBIX MOMEHTOB MOJIEKYI. JINAIEKTpHUK B
NIEKTPHYECKOM 10JIe. JInaekTpruueckas MpOHULAeMOCTh. CBSI3b MEXKTy THINEKTPUUECKOH
IPOHHUIIAEMOCTHIO BEIECTBA U MOJISIPH3YEMOCTBIO MOJIEKYJI HENIOJIIPHBIX (ypaBHEHHUE
Knay3unyca-Moccortn) u nmoyspHbIX (ypaBHeHue JleGas) BemectB. YpaBHenue Jlopentna-
JlopeHTa i HENOJSPHBIX JUIEKTPHKOB B IOJISIX MEPEMEHHOH 4acTOTHI.

20. Merozpl onpeAeNICHHS JICKTPHUECKUX TUIOJIBHBIX MOMEHTOB MOJIeKyJ1. OCHOBHBIE
JKCIIepHUMeHTaTbHBIE MeTouKH. [lepBrlit MeTon Jlebas. Bropoit metox lebast.

21. MeTtoap! onpeAeneHAS EKTPHUECKUX AUMOIBHBIX MOMEHTOB MOJIeKy1. OCHOBHBIE
SKCIEPUMEHTATbHBIE METOAUKH. MeTo1 MOJIEKYISIPHBIX IIyYKOB. METO/ 31IEKTPUUYECKOTO pe-
30HaHcAa.

22. MeToabl HCCIIENOBAHUS ONTHYECKH aKTUBHBIX BEIECTB. T €OpeTHYeCKHE OCHOBBL Jluc-
HEPCUsS ONTHYECKOTO BpaIeHus. JInHeHHO MOJIpH30BaHHOE H3ITy4YeHHE. YTOJ IOBOPOTA
IUTOCKOCTH MOJIIpH3aluy. Y paBHeHHE DpeHens.

23.  Mertoasl HCCIIEAOBaHHS ONITHYECKH aKTUBHBIX BEIECTB. TeopeTuyeckne OCHOBEIL Jluc-
HEPCHS ONITHYECKOro BparieHus. KBaHTOBO-MEXaHMUECKOE pacCMOTPEHUE ONTHYECKO aKTHB-
Hoctd. CriHpaibHasi MOJEIh MOJIeKYJIbl. MoJIEKy IsipHOe BpallleHHe. BpainaTensHas cuia me-
pexoza.

24. MeToabl HCCIIENOBAHUS ONTHYECKH aKTHBHBIX BEIECTB. T€OPETHYECKUE OCHOBBI.
KBaHTOBO-MEXaHHYECKOE PACCMOTPEHHE ONTHUECKOH aKTUBHOCTH. ONTHYECKH aKTHBHBIE MO-
JIEKYJIBL.

25. Bo03MOXXHOCTH HCIOJIE30BAHHS METOI0B HCCIIEJOBAHUS ONTHYECKOH aKTUBHOCTH JJIst
HACHTH()HUKAIIMH COeIUHEHHUH U ONpeNeNICHUs X CTPYKTYPBhL

BOl'lpOCl:l AJd IpOBEACHUAA KOHTPOJIHA CaMOCTOATENbHOM paﬁoTbl:

o

IIpumenenne MéccOaypoBCKOil CIIEKTPOCKOIHH IPH NMPOBENCHUH (yHIaMEHTAIBHBIX HCCIIE-
JIOBaHUH U pelICHUH MIPHUKJIaJHBIX 3aady.

[IpuMeHeHHE MacC-CIEKTPOMETPHHE IIPH IPOBEACHUH (PyHIaMEHTAIBHBIX HCCIICAOBAaHHI H
pEIIECHUH NPUKIIAAHBIX 3a1ay4.

[Ipumenenne ®IC npu npoBeaeHUH PyHIaMEHTATIBHBIX HCCIICAOBAHUHN M PEIICHHH IIPUKIIa-
HBIX 3a/a4.

[IpuMeHeHre PEHTIEHOAIEKTPOHHOH CIIEKTPOCKOIIMH B BUAMMOH 06JIaCTH IIpH MTPOBEACHUN
(GyHAaMEHTATBHBIX HCCIICIOBAHMH M PEIICHHH MIPUKIIAZHBIX 3a1ay.

[IpumeHeHHe 0)Ke-CHEKTPOCKONMUH MIPH IPOBEACHUH (PyHIaMEHTAIBHBIX HCCIICIOBaHUH U pe-
IICHHUH IPHKJIATHBIX 3a/1a4.

[Ipumenenne AAC npu peleHUH MPHKIAJHBIX 3a1a4.

IIprMeHEeHHE METOIOB OTIPEEIICHHS TUIIOIBHBIX MOMEHTOB MOJIEKYJT IPH IPOBEACHUH (yH-
JaMEHTalbHBIX UCCIICIOBAaHUH M PEIICHUH IPUKIIAHBIX 3a1a4Y.

[IprMeHeHHE METOIOB HCCIIETOBAHMS ONTHYECKH aKTUBHBIX BEIECTB IIPH NIPOBEICHHH QyH-
JAMEHTAJIBHBIX HCCIIEIOBAaHUH U PEIICHUH MIPHKIIAAHBIX 3a/1a4.

@®oH OIEHOUYHBIX CPEACTB JJIs IPOBEIEHHS AaTTECTallHd YPOBHA CHOpPMHUPOBAHHOCTH
KOMITETEHIHI 00YYaroIUXCs M0 JUCIUILTHHE 0QOPMIISIETCS OTACTHHBIM JOKYMEHTOM.

7. YYEBHO-METOAJUYECKOE U HH®OPMAIIMOHHOE
OBECIIEYEHHE JUCIUIIVINHBI



7.1. KuurootecneyeHHOCThH

HauMeHoBanMe TUTEPATYPHI:
aBTOp, Ha3BaHHE, BUJI U3AHU,

T'on u3manus

KHHUI'OOBECIIEYEHHOCTD

KomugectBo IK3EMILIAPOB

Hanuuue B a5ieKTpOHHOM

H3MATEIBCTBO U3/IaHuii B OUOIHOTEKE oubnmorexke Bnl'Y
Bal'Y B cooTBeTcTBHH C
o1rocC BO
1 2 3 4
OcHOBHas TUTEpaTypa
Kpumrraposuu B.U., Kpuinra- 2015 http://www.studentlibrary.
¢oBuu J[.B. dusuxo- ru/book/ISBN978539400
XHMHYECKHUE METOIBI UCCIIEN0- 4124 html
panus. M.: JJAIIIKOB u K. B
3aitueB b.E.., KoBanpuykoBa 2008 http://www.studentlibrary.
0O.B., Ctpammnosa C.b. Ilpu- ru/book/ISBN978520903
menenue MK-crnexktpockonuu B 2922 html
xumuu. M.: PYJIH.
Hpyros 10.C., Ponun A.A. 2015 http://znanium.com/catalo
AHanu3 3arps3HeHHOM BOJBI: g.php?bookinfo=544914
IIpakTHdeckoe pyKOBOICTBO.
M: BUHOM. Jla6opatopus
3HAHUM.
Amemvn B.I'. Cnexrpockonu- 2008 75

YeCKME  METOIbl  aHajM3a:
npakTuKym. Bnagumup: Bal'y.

JlomoHUTENbHAS THTEpaTypa

BousikoBa B.J1., AGecamnze JI.T. 2012 http://www.studentlibrary.
OU3UKO-XUMHUYECKHE METOIBI ru/book/ISBN978578821
aHallu3a: MpaKkTUKyM. M.: 2548.html
JAILIKOB u K.

Hpyros 10.C., Ponun A.A. 2007 http://www.studentlibrary.
AHanus 3arps3HeHHBIX OHO- ru/doc/ISBN97859963227
Cpel Y MUINEBBIX MPOIYKTOB. 18-SCN0000/002.html
M: BUHOM. Jla6opatopus

3HAHUM.

Hpyros 10.C., Ponun A.A. 2015 http://znanium.com/catalo

OKonoruyec-

KHH aHaJIu3 pY pa3auBax
wedtu u HIT. M: BMHOM.
JIabopatopusi 3HaHUH.

g.php?bookinfo=544910

7.2. llepuoanvecKkue U3aHuA

Kypuansr:
«Ycnexu XumMuny

«XUMHS ¥ XUMHYECKasA TEXHOJIOTHUS»

«buoMeTUITHHCKAA XUMHSI»



http://www.studentlibrary
http://znanium.com/catalo
http://www.studentlibrary
http://znanium.com/catalo

7.3. UuTepHeT-pecypcebl.

1. http://www.scirus.com/

2. http://www.abc.chemistry.bsu.by/current/fulltext.htm

3. http://www.anchem.ru/literature/

. http://www.sciencedirect.com

http://www.chem.msu.su/rus

4
5. http://chemteq.ru/lib/book
6
7

http://djvu-inf.narod.ru/nclib.htm

8. http://www.elsevier.com/

9. http://www.uspkhim.ru/

10. http://www.strf.ru/database.aspx

8. MATEPUAJILHO-TEXHUYECKOE OBECIIEYEHHE
JUCLUILIMHBI

s peanu3ariui JaHHOM TUCITUIUIMHEI UMEIOTCS CHEIUaIbHBIC IOMEIICHUS JUISl IPOBEACHUS
3aHATHH JIEKIMOHHOTO TUNA, 3aHATHH 1a00paTOpHOro TUIMA, TPYNIOBBIX U MHIMBUAYAIBHBIX KOH-
CyJIbTalMii, TEKYIIEro KOHTPOJIS U IPOMEXYTOYHOM aTTeCTalliH, a TaKKe TOMEIIEHUS JJIsi CaMOCTOS -
TenabHOU paboThl. JlabopaTopHbie pabOTHI MPOBOAATCS B TabopaTopuu Kadenaps! xumuu Bnl'y.


http://www.scirus.com/
http://www.abc.chemistry.bsu.bv/current/fulltext.htm
http://www.anchem.ru/literature/
http://www.sciencedirect.com
http://chemteq.ru/lib/book
http://www.chem.msu.su/rus
http://divu-inf.narod.ru/nclib.htm
http://www.elsevier.com/
http://www.uspkhim.ru/
http://www.strf.ru/database.aspx

PaGouas nporpamMmma AMCIMIUIMHBI COCTaBleHa B co0TBeTCTBUH ¢ TpeboBanusmu O®I'OC BO

o Hanpapnenuto 04.04.01 Xumus.
PaGouyro nporpaMMy COCTaBHA-——— Z——T5x-H. mpodeccop kadeaps! xumuu Cmuprosa H.H.
Penensent

deeudo K.X.H. CT.H.C. Jabopatopuu xumuueckoro ananuza @PI'bY «DenepanbHbiii
LEHTP OXPaHbI 3I0POBBS XKUBOTHBIX» bosbmakos J1.C.

[TporpamMa paccMOTpeHa U 0100peHa Ha 3acefaHiK KadeIpbl XUMUAU

[Ipotoxon Ne / ot &3 . 2%  20/rona

3aBenyromuii kadeapoit Zwwes [Kyxtun b.A./

PaGouas mporpamMma paccMoTpeHa u ofo0peHf/Ha 3aceiaHul y4eOHO-MeTOIMYEeCKOi KOMUCCHU
HamnpasieHus 04.04.01 Xumusi.

[IpoTokomn Ne / ot LF. LZ 20// roga

[Ipencenarens KoMUCCHU /Kyxtun B.A./

(®HO, noanuce)




JIUCT NEPEYTBEPXJIEHMWSA
PABOYEN IIPOIr'PAMMBI JUCITUILIVHBI

PaGouas nporpamMmma ogo6peHa Ha 2RO /267/ yueOHBIA TON
IMportoxon 3acenanus kabenpst Ne _//  oT H &P Toma

3apemyromuii kadexpoi %/z%,o

Pa6ouas nporpamMa ogo6pena Ha y4eOHBIi roJ
IMporoxon 3acenanus kadenpsr Ne oT roga
3aBemyronmmii kadpenpoi

PaGoyas mporpamMma onoOpeHa Ha y4eOHBI rof
IMpoTtokon 3acenanus kapeapsl Ne oT roga

3aBeqyromuii Kapenpoi

Pa6ouas nporpamMma oo6peHa Ha yueOHBIi rox
ITpoToxon 3acenanus kapeapsr Ne - oT roga
3aBenyromuii kadeapoi

Pabouas mporpaMma ogo6peHa Ha y4eOHBIi rox
IMporokoin 3acenanus kapenpsr Ne oT roaa

3aBenyrowui kadenpon




Deepanbuasn ciyx0ba 110 BeTepHHAPDHOMY M (PHTOCAHMTADHOMY HaJA30py
(POCCEJIBXO3HA30P)

denepanbHOE rocyAapcTBEeHHOE O10AKETHOE yUpekKACHHE
«®DenepaibHbIi NEeHTP OXPaHbI 3A0POBbS XKABOTHBIX»
(®PI'BY « BHHHA3XK»)

PernonansHas ped)eg)eHTHaa naGoparopuss MIB no simypy. Henrp MOB no corpynuuvecrsy B 001acTH AHArHOCTHKH
W KOHTPOJIA Dosle3Hel JKUBOTHBIX 1151 cTpaH Boctounoi Esponsl, llenTpanbHol Asdd M 3aKaBKA3bs.
Pedepentrrpiii nentp ®AO no smypy Aas cipas HentpansHoi Asun n 3Janagnoii Espasun

PENEH3HUA
HA PABOUVYIO [TPOTPAMMY IUCIHHUIIINHBI
COBPEMEHHBIE METO/JIbI MCCJIEAOBAHM A B XMUMKHN

Hanpagnenune noarorosku: 04.04.01 Xumus

Agtop: npodeccop kadeapsl xumun GI'bOY BO «Bnagnumupckuit rocy 1apcTBEHHBIN
YHHBEpPCUTET uMeHH Anekcanapa ['puropseBnda 1 Hukonas I'puroppeesnua
CroneroBeix», 1.X.H. CMupHOBa H.H.

M.B. JIoMOHOCOB, OJHHM M3 IEPBBIX HAYaBIIMK I[PUMEHATh MaTeMaTHYECKHE H
(H3NYECKUE METOABI UCCIICJOBAHUS B XUMHHM, MIPEICKA3bIBAJI, YTO B XUMHUH HAydaTcs «... 4yepes
reOMETPHUIO BEIMEPHUBATh, YEPe3 MEXAHHUKY Pa3BEIIMBATbh M Yepe3 ONTHUKY BBICMATPUBATH ...» H
OyZIeT «... XHMHK U ITyOOKHH MaTeMaTHK B OJHOM 4eloBeke ...». B XX Beke ObUIM CO3[aHBI,
MHOTHE O(OEKTHBHBIE METOABl HCCICIOBaHHA W CHOPMYIMPOBAHBl  COBPEMEHHBIE
OpPEACTaBIEHUs] O CTPOSHMHM AaTOMOB, MOJIEKYl M BellecTB. B HacTosiuee BpeMs METOJBI
HCCNIEJOBaHMS — 3TO JIMHaMHUYHO pa3BHUBAIOIIAscs 06IacTh XWUMHH, IOJIY4YHBIIas HOBBIH
HMIYJIbC JJIsl CBOEro pa3BUTHA Ojarojapsi ycmexaM SKCIIEpUMEHTAIbHBIX METOJOB H
B3aUMOJCHCTBHIO CO CMEXHBIMH OOJIAaCTAMH, NPEXJE BCET0 — BBIYUCIMTEIBHBIMH METOJaMHU
KBaHTOBOW XHMUHU.

PaGouass nporpamma aucuuiuinHbl «COBpPEMEHHBIE METOABI HMCCIIECIOBaHUS B XHUMHH»
pa3paboraHa B cooTBeTcTBHH ¢ TpeboBaHusaMu PI'OC BO i HampaBiieHHS NOATOTOBKH:
04.04.01 Xumust.

[lenbto OCBOCHMSI JUCHMIUIMHBI SBISIETCS HM3YyYEHHE TEOPETHYECKUX OCHOB psija
(bU3NYECKNX METOJOB UCCIIEIOBAHUSI.

K OCHOBHBIM pelIaeMbIM 3aJadaM CJEeAyeT OTHECTH: O3HAaKOMIJICHHE CTYIEHTOB C
NPUHIMIIHAIBHBIMA OCHOBAMH U MIPAKTUYECKUMHU BO3MOXKHOCTSMH METOJIOB HCCIIEOBaHMs, C UX
annapaTypHbIM OCHAIlEHUEM M YCJIOBMSIMM HPOBEACHUS 3KCIEpUMEHTa; (popMHpoBaHHE
HaBBIKOB CPaBHUTENILHOM OLEHKH BO3MOXXHOCTEH pa3HBIX METOJOB aHaN3a, UX JOCTOMHCTB U
HEIOCTAaTKOB i1 OOOCHOBAaHHOIO BBIOOpa ONTHMAJIBHOTO METOAA HCCIENOBAHHS TOTO HIIH
HMHOTO 00BEKTA.

CrnenyeT OTMETHTb CBSI3HOCTb M JIOTUYHOCTh CTPYKTYPHpPOBaHHUs yueOHOIro marepHala.
[IpenogHeceHHEe TEOPETUUECKOrO MarepHalla OCYLIECTBIISIETCS C NMPUMEHEHHEM 3JIEKTPOHHBIX
CpencTB 00yUYeHHU .

JlabopaTopHBIii NpPakTUKYM OXBaTbIBA€T OCHOBHBIE TEMBI, pacCMaTpUBacMble B
TEOPETHYECKON YaCTH JUCIUIUIMHEL

[IpennaraeMbie aBTOPOM KOHTPOJIbHBIE BONMPOCH M 3aJaHMs JUIsl IPOBEJICHHS TEKYLIETO
KOHTPOJIL U CAaMOCTOSITENIbHON paGoThl CTYIEHTOB CIOCOOCTBYIOT JIy4ylleMy [OHHMAaHHIO H
3aKpEeIUICHHIO MaTepralia Kypea.

Y4ebHO-METOANYECKHH KOMIUIEKT BKIIIOYAET JIUTEPATypy, HEOOXOAUMYIO ISl OCBOEHHS
TEOPETHYECKOM YacTH JUCHMIUIMHBI, €€ JabopaTopHOro IpakTHKyMa M INPUMEHEHHS
HOJTYYEHHBIX CTYJEHTaMM 3HAHHUIT JUIsl pELIEHHAS SKCIIEPTHBIX 3a]1ad.

600901, Poccusi, Bragumupckas o6iacrs, ropoa Bmagumup, muxpopaiion IOpnepen
TeJL: (4922) 26-06-14, Ten./daxce: (4922) 26-38-77
E-mail: mail@arriah.ru
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DenepanbHast cIyx0a HO BeTepHHAPHOMY H PHTOCAHHTAPHOMY HAI30DY
(POCCEJIBXO3HAI30P)

¢enepanbHOe rocynapcrpeHnoe O0akeTHOE YIpEeKACHAE
«@DenepajbHbIA NEHTP 0XPAHDLI 3A0POBb KHBOTHBIX»
(PI'bY «BHHH3X»)

Pernonanbian pedepentras aa6oparopusi MIB no smypy. llenrp MIB no corpyannvecrsy B 06,1acTH IHATHOCTHKH
H KOHTPOJIs1 OoJ1e3Heil )UBOTHBIX 151 cTpaH BocTowHoii EBponbl, [lenTpanbnoii A3uH 0 3akaBKazbs.
PedepenTtrblii uewtp PAO no simypy a1 crpan HentpanpHort Asun u 3anannoii Espazuu

B 1emom pabovas mporpamma AUCHHUILUIMHBI «COBPEMEHHBIE METOJBI UCCIIEAOBAHUS B
XHMHH» TOJHOCTBIO cOOTBETCTBYeT TpeboBanusiM GPI'OC BO s HampaBiieHHs IOATOTOBKH
04.04.01 «XuMmus» ¥ MOXET OBITH YTBEPXKACHA U1 y4eOHO-METONUYECKOrO OOECIICYECHHUS
00pa3zoBaTeIbHOTO MpoLecca.

K.x.H., cT.H.Cc. 1aboparopuu
xuMH4eckoro aHaimusza O

«DenepanbHbIA

310pOBbsI J.C. bonplakos
Tlonnuce

YueHsbIi B.C. Pycanees

600901, Poccusi, Bnagumupckas obnacts, ropon Bnagumup, mukpopaiion IOpbesen
TeJL: (4922) 26-06-14, Ten./daxc: (4922) 26-38-77
E-mail: mail@arriah.ru
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