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1. EJIX OCBOEHUA JUCHUITVINHBI

HeJ'IHM]/I HU3YyYCHUSA AUCHUIIIMHBI «PU3NKO-XUMHYECKHE METOAbI HCCJICI0BAHUA
OPraHun4eCKux COGHHHCHHﬁ» ABJAKOTCH:

- JlaBaTh OIHCAHHE TEOPETUYECKHX OCHOB M HKCIEPUMEHTAJBHBIX aCIEKTOB COBPEMEHHBIX (hPU3HUKO-
XMMHUYECKHX METOJIOB aHaJIN3a U UX POJIM B COBPEMEHHOMN OpraHn4ecKoil XUMUM;

- OILICHHMBaTh BO3MOKHOCTH HPUMEHEHMS PA3IMUYHBIX (PU3MKO-XUMHUYECKUX METOJIOB aHaIM3a s
HCCIeI0OBaHUS 33JaHHON CTPYKTYPBI;

- UHTEpPHPETHPOBATh MOJYYCHHBbIC pPe3yabTaThl (PU3MKO-XMMUYECKUX MCCIEIOBAHUN C IIEJIbI0
YCTAaHOBJIEHHUSI CTPYKTYpPbhl OpPraHMYECKHX COEIMHEHUN | HalpaBiCHHUs TMPOTEKAHUS PpEaKIHH;
COCTaBJIATH OTYET O MPOJAETAHHON paboTe ¢ MPUIOKEHUEM JaHHbBIX CBUAETEIbCTBYIOIUX O YUCTOTE U
CTPOEHUH MOJIyYEHHOTO IPOYKTA.

dopMupyemMbIe TUCIUTIIMHON 3HAHUS M YMEHHS TOTOBSIT BBITYCKHHKA JaHHOW 00pa30BaTEIbHON

MIPOTPaMMBI K BBITIOJIHEHUIO CJICTYIOIINX 0000IIEHHBIX TPYIOBBIX (PYHKIUH (TPYAOBBIX (YHKIIHA):

Tabauuna 1.1.
Koa n O060011eHHbIE TPYA0BbIe (PDYHKIHMHU Tpyaosbie pyHKIUM
HaumenoBaHu| Kona HaumenoBanne Ypose HaumenoBanue Kox |Yposennp
e Hb (moxypos
npodeccuona KBaJHU €Hb)
JILHOTO (puxan KkBaJud
CcTaHAapTa 14 HKAIH
01.001 IHena- B Ilegarornueckas gesaTenn- 5-6 | Ilemarornueckas B/03.6 6
ror (mexaro- HOCTbH TI0 TIPOEKTUPOBAHUIO JIESITeILHOCTD 110
ruveckasi U pean3alyuyi OCHOBHBIX peanu3aluy mporpamMm
IeATeTbHOCTh 001Ieo0pazoBaTeIbHBIX OCHOBHOTO U CPEJHETO
B IOIIKOJIb- nporpamm o01rero o0pa3oBaHus

HOM, HAYAJTb-
HOM 00111eM,
OCHOBHOM
oommemM,
cpeaHeM 00-
1memM oopa3so-
BaHuM) (Boc-
NUTATENb,
YUYHTeJIb)




YupasieHue cTaausMu IIpoexTrupoBanue 0co60
26.003 PpaboT MO MPOCKTUPOBAHHIO CIIOKHBIX M3JIEIHH U3
«Cneyuanucm W3JICTTUN U3 HAHOCTPYKTYPUPOBAHHDBIX
no npoexkmu- HaHOCTPYKTYpPHUPOBaHHBIX KOMIIO3HIIHOHHBIX C/03.7
posanuio KOMITO3UIIMOHHBIX
usoenuil us3 MaTepHanoB MatepHaon
HanocmpyKmy
PUPOBAHHBIX
KOMRO3uuuon
HbIX Mamepu-
anoe»
40.011 IIpoBenenue Hay4HO- [IpoBeneHne NaTEHTHBIX B/01.6
«Cnenunamucr HCCJICZIOBATEIbCKUX U HCCIIE0OBAHMUI U
10 HAY4YHO- OTIBITHO-KOHCTPYKTOPCKHIX oTIpeIeNen e
HcceaoBaTe pa3paboTok mpu XAPAKTEPHCTHK
bCKUM H HCCIIeIOBAaHUN
ONBITHO- CaMOCTOSTEIBHBIX TEM IpOAYKUMHU (ycIyr)
KOHCTPYKTOP [IpoBenenue padot mo B/02.6
CKHM 00paboTKe U aHATTN3Y
pa3spaboTkam HAYYHO-TEXHHYECKO#
» UHGOPMALUK U
pe3yabTaTOB
HCCIIEA0BAaHUN
PykoBoscTBO rpyImoit B/06.6
PpabOTHHUKOB MPHU
HCCIICIOBAHUHU
CaMOCTOSITEIbHBIX TEM
26.013 KonTpounb kauectBa ceippsi|  A/01.6
G — KOHTpVOJ'Ib KadecTBa XUMH-  MATEDHAIOR B O -
YECKOM U OMOTEXHOJIOT - p pratu
110 KOHTPOTIO YECKON MNpOAYKIHMH Ha BCEX 3alMH I10 IIPOU3BOICTBY
KavecTBa 0HoO-
STarax Mpou3BOICTBEHHOTO OuonpenapaToB A pac-
TeXHOJOTHYeCK potecca CHMCBOCTE
0r0 NMPOU3BOJI-
CcTBa Mpemnapa-
TOB JIUIA pacTe-
HHUBEOJACTBA»

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII BO

Huctunnuna  «PU3UKO-XUMUYECKUE METOAbl MCCIEAOBAHUS OPraHMYECKHUX COEIMHEHUN»
OTHOCHUTCS K 00s13aTeIbHOM yacTu aucuuiuinH bioka 1 u u3ydaercs B 8 cemectpe.

JlanHblll Kypc omupaercd Ha 3HaHHMS (QU3UMKHA, MaTeMaTHKU (IIpUpOJa 3JIEKTPOMArHUTHOTO
U3JIy4EHUS], TUIBl B3aUMOJEHCTBUS €r0 C MaTPULEH, TEXHUKA CIIEKTPAIbHOIO SKCIIEPUMEHTA, IPUEMBI
MaTeMaTH4ecKoro aHanu3a). JlJisl ycHemHoro npuMeHeHus psajna U3NYecKuX METOIO0B HEOOXOIUMO
3HaHHE OCHOB KBAaHTOBOW MeEXaHUKU (OCHOBHBIE OIpeleseHuss U (yHIaMEHTalbHbIe MOHATHS,



KBaHTOBO-MEXaHUYECKasi TEOpUsl CTPOEHUsI MoJieKyn). M3noxeHne mMatepuana 0 CTPOCHUU MOJIEKYJ
MpeanoiaraeT Haauuue 0a30BBIX 3HAHUM O COBPEMEHHBIX BBIUMCIUTEIBHBIX BO3MOKHOCTSIX
KBAaHTOBOW XUMHH. VIHTEHCHMBHOE BHEIpPEHUE B SKCIEPUMEHT BBIUMCIUTEIHHOM TEXHUKH TpeOyeT
HaJIW4YUs y CTYACHTOB HAaBBIKOB PabOTHI KaK CO CTaHAAPTHBIMU MPOTPAMMHBIMU CHCTEMAaMHU, IIUPOKO
WCIIOJIb3YEMBIMH B HACTOSIIIIEE BPEeMs JIJIsi OOpPabOTKU 3KCTICPUMEHTAIBHBIX JAaHHBIX, TaK U BIIaJICHUS
COBPEMEHHBIM SI3BIKOM MaTeMaTH4ecKoi (popmanuzanuu Tex GU3NnIecKux 3a1a4d, KOTOPbIE BO3HUKAIOT
MIPU aHAJIN3€ CTIEKTPATbHBIX JAHHBIX.

[TomyueHHBbIE CTYyJEHTAMH 3HaHHUSA HEOOXOIUMBI TIPU U3YUYEHUHU CTEIMAIBHBIX KYPCOB: «AHAIHU3

00BEKTOB OKpYKarolel cpeaph», «Hedrexumusi».
Taoauna 2.1.

CBs13b JUCHUILIMHBI «DU3UKO-XNMHYeCKHEe METOAbI UCCJIeIOBAHUA OPraHnveCKux
coeTUHEHUH» ¢ npeameCcTBY OlIMMHU TUCHUIIVIMHAMUA U CPOKHU UX U3YYCHUSN

Kon JIMCUUIUINHBL, IPeIIIECTBYIOIUE TUCIUIIIIMHE Cemectp
JACIATUTAHBI «DPU3NKO-XUMHYECKUE METO/IbI UCCIICTOBAHMUS
OpPraHUYECKHUX COEIMHEHUI»
b1.0.10 MareMaTuka 1,2
b1.0.11 duzuka 1,2
b1.B.17 Nudopmatrka u vHGOpMaIIMOHHBIE TEXHOJIOTUHU B I1.11. 1,2
b1.0.06 Heoprannueckas xumus 1,2
b1.0.15 AnanuTrdyeckas XUMHS 3,4

Tao6auua 2.2.

CBs3b JUCHUILIHHBI « DU3HKO-XUMHYECKHE METOIbI HCCIeT0BAHUS OPraHnvYeCKux
COCHHHGHHﬁ)) C MOCJECAYOIIUMHA JTUCHUMIIVIMHAMHA M CPOKHA UX U3YUYCHUSA

Kon JIMCLMIUINHBI, CIIEIYIOIINE 33 JUCIUIIIIMHON Cemectp
JMCLUIUIAHBI «DPU3NKO-XUMHYECKUE METO/IbI UCCIIEIOBAHUS
OpPTaHUYECKHUX COeTUHEHHID

b51.0.07 Oprannueckast XUMHUsA 5,6
b1.0.08 dusnyeckas XUMHUS 5,6
b1.B.18 BrIcOKOMONEKYIIAPHBIE COETNHEHUS 7
b1.0.09 Komnongnas xumus 7
b.1.B.05 Teoperuueckre OCHOBBI HEOPraHUYECKON XUMUH 9,10

B pe3yabTaTe 0CBOCHUS M CHUILIHHBI 00YYAIOIIHIACH T0JIKEH

3HATH:

- COBPCMCHHBIC HAYYHBLIC HOOCTWIKCHHA W TCHACHLIUHW Pa3BUTUA (1)I/I3I/IKO-XI/IMI/I‘-I€CKI/IX METOJ0B

HCCJIEIOBAHUS OPTAHUYECKUX COCITUHEHUM;
- METOJO0JIOTHIO0 KOMIUIEKCHBIX HAYYHBIX MCCIECIOBAHUN B CBOCH MPEIMETHOM 00JIaCTH, UCCIICTIOBAHMS
MEXIUCUUIIMHAPHOIO XapaKTepa;



- COBPCMCHHBIC OKCICPUMCHTAJIBHBIC MW TCOPECTHUYCCKUC MCTOAbI HCCICIOBAHUSA B o0JracTu
OpraHquCKOﬁ XHUMHU,
- CHOC06I>I, MCTOABI U TEXHOJIOTUH HAYYHBIX I/ICCHCI[OBaHHfI.

YMmern:

- TPOEKTUPOBATH KOMIUIEKCHBIE HCCIEAOBAHMUSA, B TOM YHCIIE MEXKIUCLMIUIMHAPHBIE, HA OCHOBE
LETIOCTHOTO CUCTEMHOT'0 HAYYHOT'O MUPOBO33pEHNS;

- copMyIupoBaTh 3aJ]a4l HAyYHOTO UCCIIEOBAaHUS B 00JaCTH HANPABICHHOTO CUHTE3a COCTUHEHUI
C TMOJIE3HBIMHU CBOMCTBAaMH WJIM HOBBIMHU CTPYKTYpaMH U BHIOpaTh HEOOXOAMMBIE METOIbI UX PEIICHMUS;
- aHAJIM3UPOBATH BO3MOXKHOCTH (PU3UKO-XUMUYECKUX METOJIOB, UCXOIS U3 CIIeHU(HUKH TOCTaBICHHOMN
HCCIIEA0BATENBCKON WIH SKCIIEPTHOM 3a1a4H.

Baangern:

- METOJAMKOW  TMONy4YeHHs  MPAKTUYECKOW  HWHPOpPMALMM HA  OCHOBE  HMEIOIIUXCA
JKCIIEPUMEHTAIIBHBIX TAHHBIX;
- CHOCOOHOCTBIO CAMOCTOSITENIBHO OCYLIECTBIISITH HAyYHO-MCCIEAOBATEIbCKYIO AESTENIBHOCTh B
IIpeaIMETHOH obnacTu;
- MH()OPMAIMOHHO-KOMMYHUKAITMOHHBIMU TEXHOJIOTHSAMH TIPU PEIICHUH ITOCTABICHHBIX 3a/1a4.

3. KOMIIETEHIIMHX OBYYAIOIIEI'OCA, POPMUPYEMBIE B PE3YJIBTATE
OCBOEHMSA JIMCIIUITJIMHBI

HpOI_ICCC HU3YUCHUA OUCHUIUIMHBI HAIPAaBJICH Ha (bOpMPIpOBaHI/Ie QJICMCHTOB CJICAYIOIIUX

komnereHnuil B cootBercTBUU ¢ ®I'OC BO u OIIOIT BO no nanHOMy HanpaBJIEHUIO MOJTOTOBKH:

Taonuuya 3.1.
Kon HanmenoBanue Nupukarop B pesyiabTaTte ocBOCHHSA
KOMIIETEeHII KOMIIETeHM U HAOCTHKEHUS AUCHHUILIMHBI 00y4aromuiics
UM KOMIIeTeHM ! JOJIKeH:
Ynueepcanvnvie komnemenyuu u uHOUKAMOPHL UX 0OCHIUICEHUS
YK-3 Crnoco0eH opranuso- YK-3.1. Ilonumaer | 3HaTh — MeToauMKH (QOpMHUpPOBa-
BBIBATh H PYKOBOAUTH | 3PQEKTUBHOCT,  HWC- | HAA KOMaHI; METOJIBI Pa3paboTKH
pa6oToii KOMaH/bL, BbI- | IIONb30BAaHKUS CTpaTe- | KOMAaHAHOW cTpateruu u 3¢dex-
padaTbiBasi KOMaHA- TUM  COTPYAHWYECTBA | TUBHOTO pPYKOBOJCTBA KOJUIEK-
HYIO CTPATEruio 1Jisi JUIS JOCTW)KCHHSI | THBAMHU; OCHOBHBIE TEOPHH JIH-
JOCTHKEHHS IMOCTAB- MOCTABJICHHON 1eNH, | JAepCcTBa M CTUIM PYKOBOJCTBA.
JICHHOH e onpenesnser CBOIO | YMeTh — pa3pabaThiBaTh KOMaH/I-
pOJIb B KOMaH/IE HYIO cTpaTeruto; (GopMyIHpOBaTh
YK-3.2. llomumaer | 3ajaunm WieHAM KOMAaHIBI IS
0CcOOEHHOCTH TMOBEJe- | AOCTHKEHHUS MOCTABICHHOW ILIEJIH;
HUS BBIJICICHHBIX | IPUMEHATh 3(QQEKTUBHBIE CTHIIH
rpynmn  JroAed, ¢ | pyKOBOJCTBa KOMaHIOM.
KOTOpBIMH ~ paboraer | Biamers: — yMeHHeM aHalIM3H-
/B3aMOJICHCTBYET, poBaTh, NPOEKTHPOBaTb M oOpra-
YYHUTHIBAET X B CBOEH | HU30BBIBaTh KOMMYHHKAIlMH B
NeaTeIbHOCTH (BBIOOD | KOMaHAe A/l JOOCTIKEHHs Ioc-
KaTeropuu CPyHIl | TABJIEHHOM  Len;  METOJaMu




JII0JIEN OCYIIECTBIISET-
csi  oOpasoBaTelbHOU
OopraHu3alue B 3aBH-
CUMOCTH OT Lenel
MOATOTOBKA  —  TIO
BO3PACTHEIM  0COOEH-
HOCTSIM, IO ATHHYEC-
KOMY WU PEJIUruo3-
HOMY IPHU3HAKY, COIH-
TFHO HE3aIUIICHHBIS
CIIOM  HaCeNieHHs U
T.I1.)

YK-3.3.  Ilpornosu-
pYeT pe3yNbTaThI (Toc-
JICICTBU ) JTUYHBIX
NEUCTBUM MW IUIAHU-
pyeT moclenoBaTelb-
HOCTb  IIarOB  JIA
JOCTHKEHUS
3aJJaHHOTO pe3yJbTara
YK-3.4.
B3aUMOJICHCTBYET

O dexTrBHO

C

APYruMu 4YJICHaAMH KO-
MaH/bl, B T.4. Y4aCTBYCT

B oOMeHEe
e,

nH(pOopMa-
3HaHUsA-MU u

OIIBITOM, U NPE3CHTAlUN

pEe3yIAbTaTOB
KOMaH/Ibl

paboTEI

OopraHu3aiu M1 YIHIpaBJICHUA KOJI-
JICKTHUBOM.

Oouwenpogheccuonavrsle

Komnemenuyuu u undulcamopbt UX 00CmuUICeHUs

OIIK-1

Crnocoden aHaJIN3H-
poBaTh, HWHTEpPNpPeTH-
poBaTh H 00001HIATH
Pe3yabTaThl IKCIe-
PUMEHTAJIbHBIX u
PacyeTHO-TeopeTH-
YyeckMX padoT XuMMH-
YyecKo HAIIPaBJIeH-
HOCTH

OIIK-1.1. IIpoBomut
KPUTUYECKUI aHAJIN3
pe3yIbTaTOB COOCTBEH-
HBIX DKCIIEPUMEHTAIIb-
HBIX U pacueTHO-Teope-
THYECKUX PabOT, KOp-

PEKTHO UHTEPIIPETUPYET

3HaTh: CTaHAAPTHBIE METOIBI
MOJTyYeHUsI, UACHTU(UKALUU U
WCCIIEZIOBaHMS CBOWCTB BEIIECTB U
MaTepUaJIOB, MpaBuiia 00pabOTKHU U
odopMIIEHUS pe3yIbTaTOB PaboTHI,
npaswia Th

Baaners: 6a30BEIMU HaBBIKAMHU

ux MPOBENEHHST XUMHUUECKOTO
9KCIEPUMEHTa ¥ 0(OPMIICHUS €T0
pe3yabTaTOB
YMmeTh: IpoBOAUTH POCTHIE
XUMUYECKHUE OTIBITHI [0
MpeiaraeMbIM METOIMKaM
OIIK-1.2. 3HaTh: METOBI MIOJIy4EH U,
dopmynupyeT  3aKiO- | WACHTH(OUKAINH HCCIIEIOBAHUS
YeHUS] W BBIBOABI IO | BEMIECTB (MaTepUaoB), CTAaH/AA-
pe3ynpTaTaM aHaJIn3a pTHBIE 00pabOTKH Pe3yIbTaTOB
JUTEPaTyPHBIX JlaH- | 9KCIIEpUMEHTa
HBIX, COOCTBEHHBIX




9KCHEPUMEHTAIBHBIX |
pacyeTHO-TEOPETH-
YECKUX pabot B
n30paHHO 00MacTh
XVUMUH WM CMEXKHBIX
HayK

YMeTb: MPOBOJUTH  MHOIOCTa-
JIUAHBINA CUHTE3, BBIOUPATh METOIbI
JIUarHOCTHKH BEIECTB U
MaTepualioB, TPOBOJWUTH  CTaH-
JIapTHBIE U3MepeHus, o0OpabaThl-
BaTh PE3YJbTAThl DKCIIEPUMEHTA
Bnanern: HaBBIKAMH TIPOBEICHUS
JKCIIEpUMEHTa u MeTOIaMH
00paboTKHU €ro pe3ylbTaToB

Ilpogheccuonanvnvie Komnemenuuu u UHOUKAMOPBL UX OOCHIUICCHUS

IK-2 Cnocoben oxka3piBath | IIK-2.1. IIpoBogut
HH(pOPMALMOHHYIO JIUTEPATYPHBIA  MOMUCK
MOJ/IePKKY o TeMme, 3aJaHHOU
CIeUATNCTaM, cnenuanucroM  Ooiee
OCYLIECTBJISIIOLINM BBICOKOM
HAY4HO- KBanu(pUKaum, c
HcclIeloBaTeNIbCKHe UCII0JIb30BaHNEM
padoThI OTKPBITHIX HCTOYHHUKOB

nH)OpMAITIH

XUMHUYECKOTO MPOQHIIS

K-2.2. CocraBiser
KpaTkue O0030pBsl  TI0

TEeMe Hay4HO-
HCCIEI0BaTEIIHLCKOMN
paboThI

3HaTh: OCHOBHbIE 0a3bl JaHHBIX
XUMHYECKOTO TMpOoQuis, IMepedeHb
WCTOYHUKOB  HAYYHO-TEXHHYECKON
JUTEpaTypbl,  HOPMATHUBHBIX  H
METOIMYECKUX MaTepHaIoB

YMertsh: nojoupath Hay4YHO-
TEXHUIECKYIO JIHUTEparypy,
HOPMAaTUBHBIE W  METOAWYECKUE
Marepuaibl 1Mo HMH(POPMAIMOHHOM
0e3omacHOCTH, pa3pabaTbIBaTh
TUIAaHBl U MPOTPAMMBI TIPOBEJICHUS
HaY4HBIX UCCIIeIOBaHNI u
TEXHUYECKUX  pa3paboTOK IS
peLIeHHUs Pa3IMYHbIX 33134

Baanern: HaBBIKaMH
JKCIIEPUMEHTAITLHOM OLIEHKHU
3aIUIIEHHOCTH 00BEKTOB

nHpOpMATH3AIMH, 10 33JaHHBIM
METOJIUKaM TEXHOJIOTMH 00pabOoTKU
Pe3yIbTaTOB, OIEHKH IOTPEIIHOCTH
U JIOCTOBEPHOCTH  pe3yJIbTaToOB
M3MEpEeHui

4. OFbEM JUCLHUIIUHBI U BUJAbl YYEBHOM PABOTBHI

Taoauna 4.1.
O0beM TUCUMIITIMHBI M BB Y4eOHOH padoThl
Bun yueOHoit padoThI Bcero yacos 8
ceMecTp
OO01mast TpyI0eMKOCTh TUCIUTUTHHBI 108 108
AyIUTOpPHBIC 3aHATHS 100 100
Jlexun 50 50
JlabopaTopHbIC 3aHITHS 50 50




CamocrositensHas pabota ctynentoB (CPC)

5. COAEP) KAHUE JUCIUIIJIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM

(PA3EJIAM) C YKA3BAHUEM OTBEJEHHOI'O HA HUX KOJIMYECTBA
AKAJJEMUYECKHWX WU ACTPOHOMUYECKHUX YACOB U BUJI0OB YYEBHBIX
3AHATUI

5.1.CTpyKTypa I¥CHUNIHHBI

OOm1ast Tpy10eMKOCTh JUCIUTUTMHBI COCTABIISICT 3 3a4eTHBIC eArHUIEI, 108 yacoB

Tabauna S.1.
Busibl yueOHO#M paboThI
Ne = AR YA P dopma  TeKymiero - KOHTPOJIS
Pa3nen nuciuInivHbl )
n/n 2 JlaGop. YCIIEBAEMOCTH.
5 Jlexmun CPC
@) pab.
Beenenune.  Texuomorus
XHUMHYECKOTO aHaImn3a.
1 Mertposoruyeckue 8 4 - 1 Tect k 1a6. pabote Ne 1
OCHOBBI  aHAJUTHYECKOU
XHMUH..
2 DICKTPOXHMHHECKAA 8| 4 6 1 | Tecr k 1a6. paGote Ne 2
TUTPUMETPHUS
[Torenmome €CKUH
3 TCHLIMOMCTPHHECCKIH 8 6 6 1 TecT k ma6. padote Ne 3
METOJI aHAJIN3a
4 pH-MeTpudeckuii MeToT 8 4 4 1 TecT k ma6. padote Ne 4
Kynonomerpusi.
5 Konnykromerpus u|l8 6 6 1 Konrtponbnas padora Ne 1
BOJITAMIIEPOMETPUS
6 Orrmaaeckue MCETOABL | g 6 6 - TecT k nab. padbote Ne 5
aHam3a
7 ATOMHO-MHUCCHORHEIA 8 6 6 - TecT k ma6. padote Ne 6
METO]T aHAJTH3a
M .
8 crol [UIAMEHHOH | g 4 4 1 Tect k m1a6. pabote Ne 7
dhoTomeTpun
9 Metozbt - MozeKyJIApHOH 8 6 6 1 TecT k 11a0. padote Ne 8
CTIEKTPOCKOITHH
CrnektpodoToMeTpuIecKu
i eTo aHAJIN3a.
10 1 METOA auaim 8 4 6 1 KonTtponbHas padota Ne 2
JIFOMUHECIIEHTHBI METOJ
aHam3a
Hroro: 50 50 8




5.2. Conep:xkanue TUCUUMJIHHBI «DU3MKO-XUMUYECKHE METO/IbI HCCJIEOBAHUSI OPraHUYeCKHUX

coeIHHEeHMI»

Bgenenmue.

[Ipenmer ananutHueckoit xumun (Ay), GopMynupoBKa U ee cTpykTypa. UHAUBUAYaTbHOCTD Ay,
€€ MECTO CpeIu IPYrux HayK, €€ CBSI3b C MpPaKTUKOW. 3HadenHue Ay B HKOHOMHMKE, OXpaHe
OKpY’KaloIlel Cpeibl, B 3[paBOOXPAaHEHUH U IPYTUX cepax. AHANUTHUECKAs: XUMUS U OOIIECTBO.

OcHoBHble TpoOJIEMBbl Ay CHWKEHHME TMpHaeNa OOHApy)KEHHUs, IOBBIIIEHHUE TOYHOCTH
n30MpaTeNbHOCTH aHaJIW3a, aHaIW3 03 pa3pylleHus, IUCTAaHUUOHHBIN aHanu3 u Ap. CoBpeMEeHHbIE
TEHJICHIINH Pa3BUTUA Ay

TexHoM0rNs XUMHY€ECKOI0 aHAJIN3a

ConepxaHre KOMIIOHEHTOB. BpiOOp wmeTonma ananm3a. AOcomtoTHble (0€33TaloHHBIC) |
OTHOCHUTEJIbHBIE METO/Abl aHanu3a. OCHOBHBIE XapaKTEPUCTUKH METO/Aa aHajdu3a: IPaBUIBHOCTD,
BOCIPOU3BOAMMOCTD, W30UPATENbHOCTD, SKCIPECCHOCTh, KOA((UINEHT YyBCTBUTENBHOCTH, MpEAe
OOHapy>KeHHs, HIDKHSS M BEPXHSAS TPAaHHIBI ONpeAeNsieMbIX cojaepkaHuil. CTOMMOCTh aHamu3a.
ABTOMaTH3aIMs aHAIM3a U Apyrue TpeOOBaHUS K METO/IaM aHaAJIH3a.

MeTtoauka npoBeJeHUsI TaHHOTO XMMHUYECKOIro aHayin3a (MeTojuka omnpeneiaeHus). OCHOBHbIE
cTaauu nposeaeHus xumudeckoro anaimuza. 'OCT, TVY.

CriocoObl  OIIEHKM TPaBWIBHOCTH PE3yJbTaTOB XHUMHUYECKOTO aHalu3a; HCIOJIb30BAHUE
CTaHJapTHBIX 00pa3loB, MeTOJ M00aBOK, METOJA TPaAyHPOBOYHOTO TpaduKa, COMOCTABICHHE C
IPYTUMH METOJaMH, BHYTPEHHUH M BHEMHUN KOHTposib. CraHmapTHele 0OpasIbl, aTTeCTaLUsd
METOJIMK aHaJH3a.

AHaJuTH4YecKoe NPUOOPOCTPOCHNE B CTPaHe U 32 pyOeskom.

TexHuka paGoThl B aHAJTUTUYECKOH J1a0OpaTOpUU U OCHOBHBIE MPaBUIIa TEXHUKU O€30MaCHOCTH.
Jlureparypa no ananutTuyeckoi xumun. KoopauHanus ucciie10BaHui.

OcHOBHbIE COCTABHbIE YACTH TEXHOJIOTMH XMMHYECKOr0 aHAIU3A:

OcHOBHBIE OOBEKTHI aHAIH3A.

[Tpo6ooTdop 1 MPoOOMOATOTOBKA.

MeTtobl pa3aenenus, KOHIEHTPUPOBAaHUS U MaCKUPOBaHUS.

MeTtonb! ananuza.

Teopusi u npakTUKa NP0600TOOPA M MPOOONOATOTOBKH.

OcHOBBI MOATOTOBKM MaTepuana K aHanu3y. [IpencTtaBUTENbHOCTH MpoObI; mpoda U OOBEKT
aHanm3a; npoda u meron aHaimza. OTOOpP MPOO TOMOTEHHOrO0 W TeTepOoreHHOro cocrara. CrocoObl
MOJIyYeHUsI CpeHEl MPOOBI TBEPBIX, KUJIKUX U Ta3000pa3HBIX BEIIECTB T'eHepaibHas JabopaTopHas
u aHanusupyemas npoda. KoHTposbHas, apOuTpaxkHasi, BHYTPEHHSS M BHEIIHAS JIaOOpaTOpHbIE
npo6sl. [Totepu u 3arps3HeHus npoObl. MeTobl U CPOKU XpaHEHHUs MpoO.

YcaoBus cranaaprusanum npodoordéopa u npodonoaroroku. 'OCTs1, TY.

OcHoBHBIE crnocoObl mepeBoja B (opMmy, HEOOXOIUMYKO [Uld JAaHHOTO BHUJA aHaIu3a.
[lonroroBka mpoObl K aHanu3y. MeToapl BCKPBITUS MPOO: pacTBOPEHUE B BOJIE, KHUCIOTax, CMECU
KHCJIOT, ILIEN0Yax; CIIEKaHHWE, OIUIABIEHUE, TEPMUYECKOE PA3JIOKEHUE, PA3I0KEHHUE M0 AABICHUEM,
IIpU IOMOIIM BBICOKOYACTOTHOTO paspsia U B IUla3Me; KOMOMHUPOBAHUE pa3IMYHBIX MPUEMOB;
0COOEHHOCTH Pa3I0KEHUSI OPraHMUECKUX COSTUHEHUH.

MeToabl MaCKMpPOBaHUs, pa3/ieeHN sl, KOHHEHTPUPOBAHMUS.

MackupoBaHre KaK METOJI TOPMOXKEHUS WM IOJHOTO TMOJABICHHUS XMUMHUYECKOH peakiuu B
MPUCYTCTBUHM BELIECTB, CIOCOOHBIX M3MEHHUTb €€ HalpaBiIeHHE, CKOpPOCTb, WIM HHTEHCHBHOCTb
AHAIUTUYECKOTO CUTHATIA.

Bunpl MmackupoBaHUs — TEPMOJIMHAMUYECKOE (PABHOBECHOE) M KUHETUUECKOE (HEPAaBHOBECHOE).
I'pynmel MmackupoBaTenei:

BemecTBa, o6pasyrolniye ¢ MeIaronMMH 3IeMEHTaMU 00Jiee YCTOHUYHMBBIE COSTUHEHUS.
BemecTBa, U3MEHSIOLIME CTENIEHb OKUCIEHUS MEIIAIONIEr0 HOHA.

3.  BemecTBa, ocaxiaromniye MEIaoIUe HOHbI, HO 0CaI0K ITPU 3TOM MO>KHO HE OTAEIATh.
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4, BemectBa co cmenuduueckum neiictBueM. MacKUpoBaHHME W JIEMAaCKUPOBAaHHE W UX

UCIIONb30BAaHUE B AHAIMTUYECKONW XUMHUU.

Mertoasl pazzieneHusi U KOHIEHTPUPOBAHHUS.

KonnuecTBeHHBIE  XapaKTEpUCTHKU  pa3leleHUs ¥ KOHLEHTpUpoBaHHs  (Kod(hdUIIHEHT
pacnpenenenuss D, cremenp wu3BneueHus R, koadpdunment paspenenms KA/B, koadpduimeHt
KOoHIeHTpHrpoBaHus SK/).

OcaxneHue M cooCaxKIeHue.

Heoprannueckue u opraHudeckue peareHThl Ans ocaxaeHus. CrocoObl pa3ieneHus c
WCIIOIb30BAHUEM  KHCJIOTHO-OCHOBHBIX, KOMIUIEKCHBIX M  OKHCIHUTEIbHO-BOCCTAHOBUTEIHHBIX
peakuuii. ['pynmoBsie peareHThl U MpeabsBiIsieMble K HUM TpeOoBanus. Kinaccudukaius KaTHOHOB U
AHUOHOB B KAa4eCTBEHHOM aHaiu3e (CEpPOBOJOPOIHBIM METOA, KHCIOTHO-OCHOBHOW METON).
KOHLICHTPUPOBAaHUE MHKPOIJIEMEHTOB COOCAXJACHUEM Ha HEOPraHMYECKUX U OPraHUYECKUX
COOCAIUTENISX.

IKCTpaKUMS.

OCHOBHBIE 3aKOHBI M KOJUYECTBEHHBIC XAPAKTEPUCTHKU SKCTPAKIUU. CKOPOCTh IKCTPAKITHH.
Knaccudukanus  SKCTpaKIMOHHBIX  MPOIECCOB.  THUMBI  AKCTPArUPYIOUIUXCS — COSAUHECHHI.
HewnonuzoBanHple M HWOHHBIE accoruaThl. KoopaumHAImOHHO-HECOIhBATUPOBAHHBIE HEHUTpPAbHBIC
coeiMHeHUs. BHyTpuKOoMIUIEKCHbIE coeuHeHus. KoopAnHaImoHHO-COIbBaTUPOBAHHBIE HEUTPATIbHBIC
KoMIUIeKChl. KoopinHalmOHHO-HECOIbBATUPOBAHHBIE HOHHBIE aCCOLUATHI, KOMIUIEKCHBIE KHUCJIOTHI.
CriocoObl  ocymecTBICHHUS 3KCTpakuuu. [leprogmdeckas 3KCTpaKIvsi, HEMPEpbIBHAS HDKCTPAKIHS,
MIPOTUBOTOYHASI AKCTpakuus. lIpakTuyeckoe HCIIONIb30BaHUE OHKCTpakKUMU. Pa3zzerneHue BeliecTs.
KOHLICHTpUpOBaHue. M3ydyeHre paBHOBECUM.

Copouus.

Mexanusm copbumu. CopOuust Ha akTUBHBIX yriiax. CopOuuss Ha HOHOOOMEHHBIX U
xematooopazyromux copoeHTax. CopOuusi Ha KpeMHe3eMax MU XHUMHYECKH MOJU(PUIIMPOBAHHBIX
kpemHe3emax. CopOIust Ha HEOpPraHUYECKUX COpOCHTaX.

JApyrue meroasbl.

DnekTpoxumMudeckue MetoAapl. OTronka (AMCCTWISALMS, BO3TOHKA). 30HHAs IUIABKA.
CenextuBHoe pactBopenue. Hanpasnennas kpucramiuzanus. Auddy3nonnsie MeToasl, QuoTanus u
IpyTHe.

Xpomarorpapudyeckue METOAbl M UX KIacCHU(pHUKAIUS IO arperaTHOMY COCTOSIHUIO (pa3 — razoBast
U OKUJKOCTHAas, IO MEXaHW3My B3auMOJEWCTBUA copOeHTa u copbarta (pacrpeneiauTenbHasi,
HOHOOOMEHHa, azIcopOITMOHHas, adhpunHas, ocaJoyHas, a7ICOpOITMOHHO-
KOMIUIEKCOOOpa3oBaTeIbHasl); IO TEXHUKE BBIMOJIHEHUS (KOJIOHOYHAs, OyMaskHAsl — TUIOCKOCTHAS WU
TOHKOCIHOMHAst Xxpomarorpadusi). CrocoObl TOTy4eHHs XpomarorpamMM. XpomaTorpaduueckue
napameTpel. Teopusi xpomarorpadudeckoro pasaeneHus. ['azoBas xpomarorpadus. JKumkocTHas
KoJoHOuYHas XxpomaTorpadus. [TnockocTHast xpomarorpadusi.

Knaccupukanmst Gu3nKo-xMMHUYECKIX METOJIOB aHATU3A.

1.  DnexTpoxumuueckass TUTPUMETPHUS WU SJICKTPOXHUMHUYECKHE METOJbl YCTAHOBJICHHUS TOUYKH
sKkBUBAJIIEHTHOCTH. [loTeHunomeTpus. Konnykromerpus. Kynonomerpus. Boibramnepomerpus.
2.  OnTudeckue METO/bl aHAIIN3A.

a) Meroasl aHanW3a, OCHOBAaHHBIE HA ATOMHBIX CHEKTPaX: AMUCCHUOHHBIN (CHEKTpaIbHBINA

aHanM3), aToMHas abcopOus, TIaMeHHas: POTOMETPHUSI, PEHTTEHOBCKasi CIEKTPOCKOIIHSI.

0) Meroasl aHanmM3a, OCHOBAaHHBIE HAa MOJEKYJISPHBIX CIIEKTpax: CHeKTpodoTomeTpus,

momuHecuenuus, MK-crnektpockonus, pesoHancusie Metoasl — JIIP, IMP, SKP.
3.  ®usnyeckue METOJbI aHAJIH3A.

Macc — cnekTpomeTpusl, Y — CHEKTPOCKONUS, PATHOXUMUYECKHE.

MeTposioruyeckne OCHOBbI AHAJTUTHYECKOH XUMUM

OCHOBHEIE MCTPOJOTHUYCCKUEC TMOHATUA W MNPEACTABICHHA: HU3MCPCHHUEC, MCTOABI M CpCACTBA
U3MEpEeHUl, MeTpPOJOTHYecKue TpeOOBaHUS K pe3yinbTaTaM H3MEPEHHUI, OCHOBHBIC MPUHIUIBI U
crocoObl  o0ecreueHus JOCTOBEPHOCTH PE3YJbTaTOB W3MEPEHHUH, TMOTPEIIHOCTH. AHATUTHYCCKUN
CUTHAJ U IOMEXHU.



Enunune! konndectsa BemiecTBa. CriocoObl BEIpaKEHUsI KOHLEHTPALINH.

Opranuzanus 1 METOJI0JIOTUSI METPOJIOTHUECKOr0 00eCTIeYeHUsl AesTeIbHOCTH aHaIUTHYECKON
ciyxO0b1. [IpoBepka anmapaTypbl, aTTecTalusl HECTaHIaPTHBIX CPEICTB U3MEpEeHU. MeTposorudeckas
aTTecTalMs aHATMTHYECKUX J1abopaTopuil.

XUMHUYECKUE PEaKTUBBI, MX KIaccu(UKaLUs 1 001asi XapaKTepPUCTHKA; UCTIBITAHNE PEAKTUBOB U
UX OYHUCTKA.

XuMuyeckass MepHas Mocy/a M €€ TpadyHpoBKa. AHaIUTHYECKHE NMPUOOpPHl U TpeOOBaHUA K
HUM, KJIacC TOYHOCTH, IPOBEPKA U IpalyMpoBKa, COUETaHHsI C MUKponpoueccamu 1 OBM.

1. DaekrpoxuMmuyeckass THTPHUMETPHUS.

OO01mas xapaKTepUCTHKa AIEKTpOXUMUYecKUX MeTooB. Kiaccudukanus. DieKTpoxumMudeckas
gaueiika. VHAMKATOpHBIA SIEKTPOA W  DIEKTpoA cpaBHeHUs. Juddy3noHHBIM MOTEeHIHMA.
lanpBaHMYECKMIT DSJIEMEHT M DJIEKTPOJIMTHYECKass sA4YeliKa. PaBHOBECHBIE JJIEKTPOXMMHUYECKHE
cucreMbl. HepaBHOBECHBIE IEKTPOXUMUUYECKUE CUCTEMBI. SIBIEHHUS, BOSHUKAIOIIKE [IPU IIPOTEKAHUHU
TOKa (OMHYECKHE TMaJleHUEe HAMNpsIKEHHs,, KOHUEHTPALUMOHHAs W KHUHETHUYECKas TOJSpHU3aIus).
[longpu3anuoHHbBIE KPUBBIE M HX WCIOJB30BAHUE B PA3JIMYHBIX DIIEKTPOXUMHUYECKUX METOJAX.
UyBCTBUTENBHOCTh, CEJIEKTUBHOCTb, BOCIPOU3BOJUMOCTb, JKCIPECCHOCTh 3JIEKTPOXUMHUYECKUX
METOZI0B aHAJIN3A.

2. IHoreHuuOMeTPpHYECKMHA METO aHAIM3A

Teopuss BO3HUKHOBEHHS TNOTEHUUANOB. JIBOMHOW »snekrpuueckuid ciiod. HopmanbHble
JJIEKTpOAHbIE moTeHUUansl. Ilorenmuan osnekrpoma B pactBope. Ilepenampsokenue. PeanbHbie
JNEKTPOAHBIE NMOTEHUHANbL. M3MepeHne moreHnuana. DJIEKTPOAbl B MOTEHIUOMETPUHU. DJICKTPOIBI
CpaBHEHMs U MHIUKATOPHbIEC AeKTpoabl. [loTeHnmomerpuueckoe TurpoBanue. I'paduueckuit crnocod
HAXOXJIECHHUA KOHEYHOM TOYKM THUTpOBaHusA. pH-MeTpudeckuii MeTox OIpenencHus KHUCIOT U
ocHOBaHUH. CTEKJISIHHBIN 3JIEKTPOJ U €70 XapaKTEPUCTHUKA.

3. pH-merpuyeckuii meTog

HoHocenekTuBHbIE 31EKTPOAbl. [lprMeHeHHne MOTEeHIIMOMETPUUECKOrO0 METOo[a aHaiu3a B
[IPAKTUKE aHAJIW3a U ONPENEIICHHUs KOHCTAHT IHUCCOLMALMM OPraHUYECKUX PEAreéHTOB M KOHCTaHT
YCTOWYUBOCTH KOMITJIEKCOB Me-R.

4. Kysionomerpusi. KonagykromeTpusi M BoJibTaMIIePOMeETPHUSA

Kynonomerpus.

Teopetnueckue ocHOBBL. 3akoH ¢apaaes. CiocoObl onpeaeneHHs KOJIMYeCTBa 3JIEKTPUYECTBa.
[IpsmMass ¥  KOCBEHHAass KYJIOHOMETpPHUSA. YCJIOBUS IPOBEACHUSA IPAMBIX M KOCBEHHBIX
KYJIOHOMETPHUYECKUX OIpeJleIeHU . Kynonomerpuueckoe TUTPOBAHUE. [Tpumenenue
KYJIOHOMETPHUYECKOT0 METO/1a aHAJIH3a.

Konaykromerpus.

Teopetnueckne OCHOBBI KOHAYKTOMETPHYECKOIO MEOAA aHaiuu3a. JIEKTPOIPOBOIHOCTD.
VYaenbHOe CONPOTHBIEHHE. YJelbHas 3JIEKTPONPOBOJHOCTb, OKBUBAJEHTHAs M  MOJIApHas
anekTponpBoAHocTs.  KoHagykromerpuueckoe  turpoBaHue. KpuBble  KOHIYKTOMETPHUYECKOTO
TuTpoBaHus. [IpuMeHeHne KOHTYKTOMETPUYECKOTO METO/1a aHAJIM3A.

BosbTamnepomerpuyecKkue MeTOABI.

Teopus mnossiporpaguueckoro merona. OO6mue Bompockl. Knaccuueckass mnossporpagus.
[onsipuzanmonnsie KpuBble. DnekTpoasl. [loTeHuman nonyBosaH. KauecTBeHHbIN NoJssporpapuueckuii
ananu3. [Tonsporpapuueckuit poH. Teopust KOTMUECTBEHHOTO MOIAPOTrpaPUUECKOro aHATIN3A.

AMnepoMeTpuyecKoe TUTPOBAHHUE.

CymHocTs MeToaa. MHauKaTOpHBIE 3JIEKTPOIbl. BUbI KpUBBIX TUTPOBAHUS.

5. Onrunyeckue MeToALI aHAIN3A



CoBpemenHoe cTpoeHue aroma. CHEKTp SJIEKTPOMAarHUTHOTO W3JIY4YE€HHs, €r0 OCHOBHBIE
XapaKTePUCTHKU U CIIOCOOBI X BBIPAKEHUS (ITTMHA BOJHBI, YaCTOTA, BOJIHOBOE YHCIIO, SHEPTHUS U JIP.).

MeTto1 aTOMHOM CHEKTPOCKOIHHU.

OcHoBHbIE U BO30YXKIIEHHBIE 3JEKTPOHHBIE COCTOSHUS ATOMOB. DHEPreTHUYECKHE MEepPeXObl.
[TpaBwio oTOopa. 3aKOHBI HUCITYCKaHUS W TOTJIOMICHHS. BEpOSITHOCTH AJIEKTPOHHBIX IMEPEXOI0B U
BpeMsl KU3HHU BO3OYKIEHHBIX COCTOSHUH. XapaKTepUCTUKA CIEKTpalIbHbIX JUHUK. CBs3b
WHTEHCUBHOCTH C YUCJIOM U3JTYYarOUIUX YaCTHII.

6. ATOMHO-IMHCCHOHHBIH MeTO/ aHAIU3A

HcTounnku atoMu3anuy U BO30YKACHUS: SJIEKTPUUECKUE pa3psibl (IyroBble, HCKPOBbIE U Jp.),
IUIAMEHHA, IUIa3MaTpPOHbI, WHAYKTHBHO-CBSI3aHHAs IU1a3Ma, Jiazepbl. OCHOBHBIE XapaKTEpUCTUKU
HCTOYHUKOB AaTOMHU3allUU; TEeMIlepaTypa IUIa3Mbl, COCTaB IUIAMEHHW, KOHLEHTpALUs 3JIEKTPOHOB.
dusnueckre 1 XUMUYECKHE MPOLIECChl B HCTOYHUKAX aTOMU3ALUN U BO30YKIIEHUS.

MeTtponoruueckue XapakTEpUCTUKU CIEKTPAJIbHOIO aHalIW3a: IIYMbl M OTHOILIEHHWE CHUTHAJI-
IIyM, OII€HKa MMHHMMAJbHOTO aQHAJIUTUYECKOTO0 CHUTHaja, mpenesnbl oOHapyxkeHHs. OCHOBHbIE
TpeboBaHus K cTaHnapram (3TajgoHam). KauecTBeHHbIN U KOMUUECTBEHHbIM aHanu3. KonuyecTBeHHas
3aBUCHUMOCTb MEXy HHTEHCUBHOCTBIO CIIEKTPAJIbHBIX JUHUNA U KOHIICHTpAIHe.

AnmnapaTypa: CTUJIOCKOI, CTHJIOMETPBI, CIIEKTporpadbl, KBAHTOMETpHI. [IpiMeHeHne MeToa.

7. Meton niameHnHoi poromerpun

CymnHocts Metoza. [loaroroBka npoOsl kK aHaIN3y, 0COOEHHOCTH BBEJCHMSI IPOOBI B IJIAMEHHA.
I'openku u pacneuutend. [Inamennsie potometpsl. [lpumenenne mnamenHoi GpotomeTpun.

ATOMHO-AOCOPOLIMOHHBINH METO.

OcHoBbl MeTona. VICTOYHMKM MW3JIy4E€HHs, HUX XapaKTepuUCTHKa. McTouHMKM aToMM3aiuu.
KonnuecTBennbiii  ananmus. CrnocoObl  ompeneneHus KOHIEHTpanuu. Anmapartypa. DakTopsl,
BIIUSIOLIME HA pe3yabpTaThl aHanu3a. [Ipenmymiectsa n HepoctaTku MeToaa. [Ipumenenue.

PeHTreHoBcKasi M 3JIeKTPOHHAS CHIEKTPOCKOMUSI.

PentrenoBckast cmnekrpockonus. OcHOBBI MeToma. PeHTreno-aOCOpOLMOHHBIA — aHAU3.
Pentrenosckas QuiyopecueHuus. PeHTreHoBckas (oTo3neKTpoHHas crnekTpockonus. CymHOCTE U
XapaKTepUCTHKA 3TUX METOJIOB.

8. MeToabl MOJIEKYJISIPHOI CIIEKTPOCKONUH

Crnextpbl Monekyin. IloiHas SHeprust MOJEKyNl Kak CyMMa 3JIEKTPOHHOHM, KoieOaTenbHOH |
BpallaTeJIbHOM, CXEMBbl 3IEKTPOHHBIX YPOBHEH MOJeKysbl. OCHOBHBIE U BO30YK/I€HHBIE JIEKTPOHHbIE
coctosHusl. OCOOEHHOCTH MOJEKYISPHBIX CIEKTpoB. CrocoObl MOHOXpPOMATH3AIMH JTYyYHCTOU
JHEPIUu.

Knaccudukanus cnexTpanbHBIX NPUOOPOB M MX XapaKTEPHUCTHKA: TUCIEPCHs, pa3pelaromas
cuna, ceerocuna. llpeemHuMkHM wu3nydeHus: (GOTOIMYIbCUS, (DOTONIEMEHTHI, (HOTOYMHOKUTEIH.
MeTtoasl MOHOXpOMAaTH3ALIMH.

9.  CunekrtpodoroMeTpruecKHii METO aHAJIN3A

OcHoBa Merona. OcHOBHOH 3akoH cBeromnoriomeHuss byrepa-JlamGepra-bepa. MonspHblit
Ko3(QpuuUMEHT norjouieHus. Bpibop onTUManbHbIX yciaoBUH (OTOMETpHUYECKOM peakuuu. BiusHue
pa3nuuyHbIX (AKTOPOB HA TOJHOTY oOOpa3oBaHusi ¢doToMmeTpuueckor peakiuu. I[loctpoeHue
rpagyupoBo4YHOro rpaduka. [IpuunHbl OTKIOHEHHUS OT MPSMOJIMHENHHON 3aBHCHMOCTH ONTHYECKOMH
IUIOTHOCTH OT KOHIEHTPALMU OIPEIEIIEMOro BEeIleCTBa.

MeTpoaoruueckue XapaKTepUCTUKU CIEKTPO()OTOMETPUUECKOro aHaiu3a. [IpaBHUIIBHOCTS,
BOCIIPOM3BOJAMMOCTb, UYBCTBUTEIBHOCTb, Tpelea OOHapyXeHHMsT W JHala3oH OIpeaeisieMbIX
COJIEp’)KaHUM, CEJIEKTUBHOCTD U .

Amnmnaparypa. CnocoObl MOHOXpOMaTH3aLMK J1yducToi sHeprun. Komopumerpus, gporomerpus,
ceTpopoTOMETPHSI.

AHanuTHYecKoe MPUMEHEHHE CHEKTPO(OTOMETPUYECKOTO METo/Aa aHaiu3a. KauyecTBEeHHBIH
ananu3. KonmuuecTBeHHbIH aHanu3. CriocoOsl onpeieieHns: KOHIIEHTPauu (rpaayupoBOYHbIN rpaduk,
MeTo 100aBoK, AuddepeHInanbHbIi METOI, CIEKTPOGOTOMETPUIECKOE TUTPOBAHHE).



Ananunz MHOTOKOMIIOHEHTHEIX CHCTEM. HccnenoBanue XAMUYECKHUX CHCTEM
cnektpodoToMeTprueckuMu Metoaamu. OmpeneneHne Yucia KOMIOHEHTOB. OmpeneneHue cocTaBa
KOMIUIEKCHBIX COEIUHEHHM (METOJ MOJISIPHBIX OTHOIICHMH W HM30MEpHBIX cepuil). OmnpeneneHue
KOHCTaHT PaBHOBECHM U T.1.

10. JIroMHHeCHEHTHBIH MEeTOJ AaHAIN3A

Paznuunble BHIBI JTIIOMHUHECHEHIIMM H WX Kilaccuukamus  (paauoIFOMUHECHEHIHS,
3JEKTPOJFOMUHECLIEHIINS, XUMHUOJIFOMUHECLICHIINS, (G OoTONIOMUHECLIEHLINS ). OcHoBHbIE
3aKOHOMEPHOCTH MOJEKYISpHOU (hoTomoMuHecieHIuu. He3aBUCUMOCTh CIIEKTPOB JIFOMHHECIICHIINN
OT JUTMHBI BOJIHBI BO30Y>Kaatomiero ceeta. 3akoH Crokca-Jlommens. [IpaBuio 3epkaibHOM CUMMETPUU
CIEKTPOB TorjomieHus u payopecuenuunu (mpasuio Jlesmmuna). 3akon BaBuiosa.

TyleHne JTIOMUHECHICHIIMMA: TEMIEPATypHOE, KOHIICHTPUPOBAHHOE, TYIIEHHWE MOCTOPOHHUMH
npuMecaMu. MeTponornyeckue XapakTepUCTUKH MeroAa (IpaBHIIBHOCTh, BOCHPOU3BOJIUMOCTD,
CEJICKTUBHOCTb, H30MPATEIBHOCTD, MPe/ei 0OHAPYKCHUS, TUATIa30H ONMPEIeIIeMbIX KOHIICHTPAINN 1
Ap.).

Hcnonp3oBaHne OpraHMYECKUX PEareHTOB B IIOMUHECIIEHTHOM METO/IC aHaJIn3a.

OnTHueckre CBONCTBA peaKo3eMeNbHbIX 3JeMeHTOB. (CoOcTBeHHas momMuHecteHuus P30.
JlromuHECTIUpYIONME KOMILIEKCHBIE coeauHeHus: P30 ¢ HeopraHW4eCKMMH W OpPTraHUYECKUMHU
peareHTamu.

[IpuMeHeHune JTIOMHUHECUECHIIMU KOMIUIEKCOB P30 miid uX MHIMBUIAYAJIBHOTO ONpPEICICHUS MpHU
HX COBMECTHOM IPUCYTCTBHUHU.

6. ObPA3OBATEJIBHBIE TEXHOJIOI'MHN

[IpenogHeceHnEe TEOPETHUYECKOTO MaTepuaia OCYHIECTBISIETCS C MPUMEHEHHEM SJIEKTPOHHBIX
cpencts  oOyueHus. HekoTtopble pa3fensl  TEOPETHYECKOTO  Kypca  pPacCMaTpUBAIOTCS  C
WCIIOJIb30BAaHUEM OMNEPEKAIONIEH CaMOCTOSITENBHON pabOThl: CTYACHTHI MOJYYarOT 3aJaHue Ha
M3Y4YE€HHE HOBOI'O0 MaTepHasa J0 €ro U3JI0KEeHHs Ha JCKIUH.

JIJIsl OIIEeHKH OCBOCHHMS TEOPETHUYSCKOTO0 MaTepHalia CTyJCHTAMH HCIIOIb3YIOTCS MHUCHhbMCHHBIC U
YCTHBIE KOHTPOJIbHBIC PaOOTHI.

B pamkax ureHus Kypca NpeayCMOTPEHO TMOCeHIeHne (PU3UKO-XUMUYECKUX TabopaTopuil

IPOMBIIIJICHHBIX 1 HAYYHO-UCCIICOBATCIIbCKHUX OpFaHHSaHI/Iﬁ.

7. IEPEYEHb YYEBHO-METOJNYECKOI'O OBECIIEYEHUA 115
CAMOCTOSTEJBHOM PABOTHI OBYUAIOIINUXCS MO JUCHUIIIUHE (MOYJIIO)

JlexumoHHbBIE 3aHATHUS TPOBOAATCA 1 pa3 Hemento B oObeMe 2 4acoB M 3 4ac J1abopaTOPHBIX
3aHaTHil B 8 cemectpe. Ilocne OKOHYAaHMST HM3YYEHHUS KaXJOM TEMbl CTYIAEHTBl MPOXOIAT
TCCTUPOBAHUC, CO6€C€I[OB8.HI/I€, BBITIOJIHATOT KOHTPOJILHBIC pa6OTLI.

7.1. Ilepedenb-y4eOHO-METOANYECKOT0 O0ECTIeYeHHS AJIsi O0YJAOLIUXCS 110 AUCIUILTUHE:

1. Ilenrtun lO.A., Bunkos JI.B. ®u3nko-XxuMHU4YecKre METOJIbI UCCIIEIOBaHMs B XUMUU. M: Mup,
2009.
2. Ilentun 10.A., Kypammmna I'.M. OCHOBBI MOJIEKYJIIpHO# criekTpockonuu. M: Mup, 2008.



7

METO/bI U ONTHYECKas crieKTpockonusa. M: Beicur. mik., 1987.

aeKTpoonTuyeckue Metoasl. M: Beicmi. mik., 1989.
Hparo P. ®usuko-xumudeckue MeToasl B xXumuu. B 2-x . M: Mup, 1981.

2. Ykazanus 11 00yJaronuxcsi 0 OCBOSHUIO TUCIIMTUIAHBI

Copaepxanue caMOCTOATEJIBLHOM Pa0d0ThHI 00y4YaIOIIMXCS

Taoauna 7.1.

Homep | Temwi/séonpocsi, evinocumble na camocmoamenvroe | Kon-6o | @opmer pabome
paszoena usyueHue yacos
(memwi)
1. HccnenoBanue CieKTpoOB MOTIIOMICHUS METAJIIA, 1 cobecenoBanue,
peareHTa U KOMIUIEKCA. TECTOBBII
KOHTPOJIb
DKCTPaKIUOHHO-(POTOMETPUUECKUIN METO/T 2 cobecenoBanue,
2. pa3ieneHus U ONpeleNICHUsI METaJUIOB, OPraHUYECKHUX TECTOBBII
COECIMHEHU. KOHTPOJIb
3. CTpoeHre aTOMOB JIMTAaHIOB W UX ONTHYECKHE 2 cobecenoBaHue,
CBOICTBA. TECTOBBIN
KOHTPOJIb
4. Bubl TIOMHUHECHEHIIMA — MOJIEKYJISIPHbIE U UOHHBIE, 1 cobecenoBaHue,
UX pa3jInuue. TECTOBBII
KOHTPOJIb
5. KadecTBeHHBIN CIEKTpalbHBIN aHalW3 psAga Mpood 2 cobecenoBanue,
MECTHOM ChIPbEBOI 0a3bl. TECTOBBIN
KOHTPOJIb

1
2
3
4
5.
6
7
8

8. OHEHOYHBIE CPEACTBA JJISA TEKYIIEI'O KOHTPOJIAA YCIIEBAEMOCTH 1
MPOMEXYTOYHOMN ATTECTALIUA

Ilpumepnovie éonpocwt 015 cobecedosanus

. KakoBa ponp ¢puznyeckux MeTo10B B XUMHUU?

. JlaitTe onpezenenue npsaMoi 1 00paTHOM 3a1a4u PU3UIECKOTO METOA.

. HazoBuTte Hanbomnee BaxKHbIE XapaKTEPUCTUKU CIIEKTPOCKOMUYECKUX METOJIOB UCCIIEOBAHMUS.
. Packpotite cymHocTs AuGpaKkIMOHHBIX METOJ0B HccienoBanus. O0IacTi MpUMEHEHUSI.

Kak MO>XHO omnpeienuTh XapaKTEPUCTUYECKOE BpeMsl MeToa’?

. Kakue Monexynbsl IMEIOT COOCTBEHHBIN TUMOIBHBI MOMEHT?

. OnuummTe NoBeICHUE AUAIIEKTPUKA B CTATHYECKOM 3JIEKTPUUYECKOM I10J1e?

MOJIEKYH?

9.

MOJIEKYJISIPHOM XapaKTepUCTUKN?

Bunkos JI.B., Ilentun lO.A. ®usnueckue Meroabl uccienoBaHUs B XUMUU. CTpyKTypHBIE

Bunkos JI.B., Ileatun FO.A. ®dusnueckne METOAbI MCCIACIOBAaHHSI B XHMUH. Pe30HaHCHBIE U

Yro Takoe MOJIAPU3YEMOCTD BGHICCTBEI? Kaxwne BBl MOJIAPU3YEMOCTH MOXHO BBCECTH [JIA

Moxer 1| paccMaTpuBaThCAd BCIIMYMWHA OpHCHTaHHOHHOfI MOJIIPU3YEMOCTU B KA4dCCTBC



10. Hamummre ypaBHenue Kiaysmyca — Moccortu. OObsicHUTE (DU3UYECKHA CMBICT BEIHYMH,
BXOJIAIIUX B 3TO ypaBHEHUE. /{151 KaKUX BEIIECTB OHO MOXKET ObITh IPUMEHUMO?

11. Hanumwmre ypaBHenue Jlopentua — Jlopenuma. OObscHUTE (U3MUECKUN CMBICT BEJIMYUH,
BXOJISIIIIUX B 3TO YpaBHEHHUE.

12. Hamummre ypaBHeHue [lebast u 00bsicHUTE GU3NIESCKUN CMBICI BEJTMUNH, BXOSIIUX B HETO.

13. B gem 3akmtouaetcs nepBbiii Meton JleOast 11 onpeeNieHus: AUMOIbHBIX MOMEHTOB MOJICKYIT?

14. B uem 3axmovaeTcsi BTopoil Meton JleOas st onpeneseHus JUMOJIBHBIX MOMEHTOB MOJIEKYI?
3aBHUCHUT JIU ONPEJIeNIIEMOE 3HaU€HUE JTUMOJIBHOTO MOMEHTA MOJIEKYJIBI OT BUJIa pACTBOPUTEINS?

15. Yro Takoe 00epTOHBI U cocTaBHbIE YacTOThI? YeM 00ycioBieHo ux nossienue B UK crnekrpax?
16. Ot xakux (GakTOpPOB 3aBUCUT BEJIMYMHA CUIIOBOW MOCTOSIHHOM? [loueMy [71s1 TPOWHBIX CBsi3el OHA
HauOobIIasA?

17. Yrto Ttakoe xapakrepuctuueckas yactora? [lo KakoMy NpUHIMIY YacTOTHl pa3eisioT Ha
XapaKTepUCTHUECKHE U HEXapaKTEepUCTUYECKHUE?

18. Kakoe kosne0aHue Ha3bIBAIOT BaJEHTHBIM, a Kakoe aedopmanuonHsiM? [louemy 310 paszneneHue
YCJIOBHO?

19. Kak na ocHoBanuu MK crexkTpoB MOXHO cjaenaTh 3aKJIIOYEHHE O Croco0e KOOpAWHAIMM B
KOMIUIEKCHBIX COEIMHEHUAX ?

20. Ilepeuncnure ocHOBHBIE 001acTu npumenenus UK crniekrpockonuu, npuBenTe NpUMeEpHI.

21. KakuMu OCHOBHBIMHM CBOMCTBAMHU XapaAKTEPU3YIOTCS AJIEKTPOHHBIE COCTOSIHUS MOJICKYI?

22. Kak ¢popmynupyercs npuniun @panka — KoHoHa 111 BEpOSTHOCTH JIEKTPOHHBIX EPEX0a0B?
23. Tlo kakuM TpHU3HAKAM MOXHO WACHTH(GHIMPOBaTh B Y@ CIEKTpe MOJI0CY MOTJIOMEeHuss n—m*
nepexozaa? Yem 0ObACHSIIOTCS CBUTU TOM MOJIOCHI TPU U3MEHEHUHU TOJSIPHOCTH pacTBOpUTENS?

24. Kaxk BiausieT conpspbkeHHE XpoMOMOPHBIX TPYII Ha UX AJIEKTPOHHBIN cniekTp? Kak oTrpakaercs Ha
MHTEHCUBHOCTH M—T* TOJOCHl MOIJIOIIEHUS H3MEHEHHE KOH()OPMALMM CONPSKEHHOM CHUCTEMBbI
JBOMHBIX CBsA3€N?

25. OxapakTepu3ylTe YCIOBHS MOTyYEHHS U CIOCOOBI N300paskeHMsI SJIEKTPOHHBIX CIIEKTPOB.

26. TloueMy oOKTadapuyecKHe KOMIUICKCHI (ciaboro mossi) Mn2+ okpallleHbl 3HAYUTEILHO MEHEE
HHTSHCUBHO, Y€M TaKHE K¢ KoMILIeKChl Cr3+

27. OOBsCHHTE, B UEM 3aKJIFOYACTCS BIMSHUE CIIMH-OPOUTAIILHOTO B3auMoiecTBus U dddekra Sna-
Tennepa na ICII?

28. Kaxk BbIpakaeTcsi SHEprus B3auMOJICHCTBUS spa, 001a1al01IEro HEHYJIEBbIM CTUHOM, C BHEIIIHUM
MAarHUTHBIM 1oJieM?

29. KaxkoBbl ycloBHs sIIEpHOTO MATHUTHOTO pe30HaHca?

30. Yto Takoe CMH-pENIeTOYHAs U CIMH-CIIUHOBAs peaKcanus’?

31. IlepeuncanTte U 3aMUIINTE BHIPAKEHUE U IIKAJIbl XUMHUUECKUX cIBUTOB B SIMP.

32. Uro BimseT Ha BENWYMHY XHUMUYecKuX cABUroB B SIMP? Ilouemy xumuueckue casuru B SIMP
19F u 3C MeHsI0TCI B 3HAUYUTENLHO OOJIbIIEM AHuana3one, yeM B [IMP?

33. Uro Takoe KOHCTaHTa SKpaHHpOBaHUS sapa? B BHAe KakUX COCTaBISAIONIMX €€ MOXKHO
MpEeICTaBUTh?

34. OObBsicHWTE TPUPOJY CIHH-CIUHOBOTO B3amMojecicTBusi? Kakuwe cBeleHHWE JaeT BeIWYMHA
KOHCTaHTBhI CIIMH-CIIMHOBOT'O B3aUMOJICHCTBUS?

35. VkaxxuTe OCHOBHBIE ITapaMETPHI M XapaKTepHbIe YepThl criekTpoB SIMP nepBoro nopsiaka.

36. Uto Ha3bIBaeTCs 3IEKTPOHHBIM 3 dexToM 3eemaHa?

37. B uem paznuune SIMP u OI1P ciekrpockonmu?

38. B uem 3akirodaercs yclioBHE MarHUTHOTO pe3oHaHca? Hanumure ypaBHEHHe.

39. Yrto Takoe g-¢akrop JlaHme u kak OH BIUSET HA TOJ0XKEeHUE curHana DI1P?

40. Yro Takoe JEKTPOH-sIIEpPHOE CBEPXTOHKOE B3aUMO/eicTBre?

41. KaxoBsl npaBuia oTOOpa AJisl MEPEXOA0B MEXK/Y 36€MaHOBCKUMHU YPOBHSMH I10 3JIEKTPOHHOMY U
SJIEPHOMY CIIMHOBBIM KBAaHTOBBIM 4YHCIaM B CHCTEMax C JJIEKTPOH-S/IEPHBIM CBEPXTOHKUM
B3anuMoOIeiicTBHEM?

42. B 4eM CyTh METO/1a «CITUHOBBIX MeTOK»? Kakue JaHHbIe OH MO3BOJISIET MOTYy4aTh?

43. TlpuBenute npumepsl npumeneHus DIIP cnexTpockomuu.



1.

Ilpumepwt 3a0anuit KOHMPONLHBLIX padom
Bapuanm 1
Paccuntarh MakcMMalbHOE OTKJIOHEHHE aTOMOB OT PAaBHOBECHOT'O PACCTOSIHHS B MOJIEKYIIe

HB;, Haxonsmeiics B TmepBoM BO30OYKIEHHOM KojebarenbHOM cocTosHud. CuioBas
noctossHHaA — 408 u/Mm, r .= 1,414 A.

Ortset: 0,19 A.

2.

B cnekrpe mornomenus: razoodpazsoro P, umerorcs momocer 774,8 u 154 cm -, Onpenenure

4acTOTy KoJieOaHUsl TApMOHHYECKOTO ocuiuisaTopa Py, ko3 puimeHT aHnrapMOHMYHOCTH.

Ortgert: 780,4 CM’l, 3,59 102 em L

Konebarensasie BomHOBBIE uncia monekyn HCI1, JIC 1, [dp, HI nas OCHOBHOTO COCTOSHUS

paBHbI: 2885, 1990, 2990, 3627 cm . BoI4HCIINTD U3MEHEHHUE sHepruu B KJ[k/MoJb B peakiuu
HC1 + O, = AC1 + HJI. Beinensercs Wiy NoriomaeTcst SHEPrus?

OtBeT: BeIgensercs 1, 54 x/[»x/MoIb.

OcHoOBBIBasiCh Ha MpaBWiie OTOOpa, CBSI3aHHOM C M3MEHEHHEM NpU KOJeOaHWU TUNOILHOTO

MOMEHTa MOJIEKYIIbI, BBISICHUTE, OynyT Jii posiBIsaThCs B UK-criekTpe v, Va5, O - KonebaHus

MOJIEKYN: HapaguxjopOen3ona, ¢opManbIeruia, MEepeKUcH BOJIOPOAa, LUC- U TPaHC —

JTUXJIOpPITUIIEHA?

[Tone3ysice  pacnpeneneHuemM  bonbiMaHa, BBIUKCIUTE  OTHOIIEHHWE  3aCEJIEHHOCTEH

KosiebaTenbHbIX ypoBHEH ¢ v =0 u v =1 maisa monexyn Hy,

K>, ecmu ocHOBHBIE YacTOTHI MX KoJiebanuii paBHbl 4401 cm Tuo2em L

Temmneparypa 298 K.

Otser: H, - 1,67 10°% K, - 1,56.

Bapuanm 2

Nmerorcs nu pasnuuust B KojedaTenbHO-BpalaTelnbHbIX crnekTpax mojekyn CO;u HCN?
OtBet obocHYTE.

VYV monexkyn N;O u NOzumeercs mo 3 OCHOBHBIX KOJeOaHUSI, HEKOTOPbIE M3 HUX BHJIHBI
onHoBpeMeHHO B UK u KP — cnekrpax. ITomocsr NoO umeror npoctoit PR —koHTyp, moaocst
NO; — cioxHy0 BpalaTelibHylo CTpyKTypy. KakoBo cTpoeHune mosexysn?

Brruncnute uyncio o00poToB B CEKyHAY, KOTOpoe coBepiaeT Mosiekyna BrF ¢
MOMEHTOM uHepiuu 7,837 10 kr MZ, KOIrJlJa OHAa HaXOJUTCS B COCTOSIHUU C pa3-
veIMHE J: 0; 1; 10.

Otsersi: 0; 3,02 °10'% 2,24 10 ¢ ™.

BpamarenbHas nocrossHHas H*C1 paBHa 10,5909 em™. Uemy oHa paBHa U1
HC1u 1%*C1?

Otsetnl: 10,5739 u 5,4460 cm 1

Hnst monexynsl HC1 BpamarensHas nocrosiuuas pasua 10,593 cm™, mocrostauast
HEHTPOOEIKHOTO PACTHKEHUS — 5.3 10 cm™. Berunciure 4acTOTy KoJeOaHus U
CUJIOBYIO TIOCTOSIHHYIO CBSI3U.

OtBeTHL: Vg=2995 CM'l; k=516 u/m.

Bapuanm 3
CKOJIBKO TIMKOB CO CBEPXTOHKOM CTPYKTYPOH MOXHO OXHJIaTh BCIEACTBUE

JIeJIOKATM3alli HECTIAPEHHOTO AJIEKTPOHA B KATHOHE JUOCH30IXpOMa MEXTY
KOJIbIIAMU?

2. Tlpeackaxwure CEKTp HOH-paJUKaia XJI0pOeH30a MPU YCIOBUH, YTO Pa3pEIICHbI

BCC CBCPXTOHKHEC JIMHHU.



3. s xakoro OMMOJIEKYISIPHOTO IMpolecca — ¢ KOHCTAaHTOH CKOPOCTH 107 w10 — YIIMPEHHE
JTUHUH TIPU MPOYUX PABHBIX yCIOBUSIX OyneT 6ombiie?

4. B orcyrcTBUe Kakoro-nubo oomena nBa nuka A-H u B-H oTctosT apyr oT ;mpyra B crekTpe
SIMP Ha 250 ru. IIpn koMHaTHO# TemrepaTrype IpOMCXOIUT OOMEH U MUKU OTCTOAT APYT OT Apyra Ha
25 ru. Bpems cniun-pemerounoi penakcanuu A-H u B-H Benuko, u 00a coenuHenns npeacTaBieHbl B
OIMHAKOBBIX KOHIeHTparusax (0,2 M). BeuuciIuTe BpeMs >KU3HH MPOTOHA Y A M OTCIOAa HalguTe
KOHCTaHTY CKOPOCTH 0OMEHa (YKa)KUTE €IUHULIBI).

5. B nmanHom coemunenun MF, (ans M | =1y 2) 3HaudeHue Jy.r paBHO 150 ri. B oTcyrcTBHE
xumMudeckoro oomena curHansl F u M-F orctost apyr ot apyra Ha 400 ru. Ilpu xomHaTHOM
temneparype F u MF,00MeHMBaOTCS C TakOH CKOPOCTBbIO, YTO TOHKAas CTPYKTypa HAYMHAET
ncuesatb. [Ipennonoxus Hamuuue oAMHAKOBBIX KOHIeHTparuii M-F u F u orcyrcTBHEe CTaOMIBHBIX
IIPOMEXYTOUHBIX BEIIECTB, BoluucanuTe T a1 F. KakuM nomkHO OBITH paccTOSHHME MEXITY MUKaMU
MF u F npu 5Tux ycaoBusix?

Kpumepuu oyenku omeema cmyoenma npu b1noJIHEeHUU KOHMPOIbHOI padombl

Ouenka TpedoBaHusl K 3HAHUAM

OTJINYHO IIPUBEJCHbl  IIOJIHBIC  I[PABWIbHBIC  PELICHUsA, OTBETHI I'PAMOTHO
apryMeHTUPOBAHbI

XOpO1IIOo JOIYILEHbl HE3HAYUTENBHBIE IOIPENIHOCTH IPU OTBETAX Ha BOIPOCHI,

apryMeHTanus Obula He OJHOU

yIIOBJIETBOPUTEIBHO | B OTBETaX Ha HEKOTOPBIE BOMPOCHI JOMYHICHbI TpyOble OMIMOKH, YacTh
BBIBOJIOB HE ApI'yMEHTUPOBAHA UJIU apryMEHTUPOBAHA HENPABUIBHO

HCYOOBJICTBOPHUTCIBHO otBeThl Ha 50 u Gonee % BOIIPOCOB OH_II/I6OLIHLI, OOJIBIIIMHCTBO BBIBOJOB
HC apTryYMCHTHUPOBAHBI UJIM apTr'YMCHTHUPOBAHBI HCIIPABUIIBHO

Ilpumepnaa memamuka peghepamos
. TepmoarHaMU4YEeCKUN MacC-CIEKTPOMETPUUECKUI SKCIIEPUMEHT.
. MeTtoap! ucciae0BaHus HOH-MOJIEKYISIPHBIX PEAKITUH.
. CnexTpockonusi MOH-IIMKJIOTPOHHOTO pe30HaHca.
. PedpaxromeTpus.
Y — p€30HaHCHAas CIIEKTPOCKOIHS
. MeTroa 31eKTpUYECKOro pe30HaHca.
. TeopeTnueckrie ocHOBBI U 06sacTu npumeHeHust DI 1P — cnekTpockonuu.
. TeopeTndeckrie OCHOBHI 1 00J1aCTH puMeHeHus Mmetoaa SIMP.
. CpaBuuTenbHbIe XapakTepuctuku MeTo1oB UV-VIS - u UK — cnekrpockomnuu.
0.TeopeTuueckue OCHOBBI 00JIACTH MPUMEHEHUS 0)KE€ - CIIEKTPOCKOIIHH.

— O 00 N0 B W —

Kpurepuu onenuBanus pedepara

OrneHka «OTJIMYHO» BBICTABIISIETCS, €ClIM pabdoTa CTyJeHTa HamucaHa T'PaMOTHBIM Hay4yHBIM
SI3BIKOM, UMEET YETKYIO CTPYKTYpPY U JIOTHKY M3JIOKEHUS, TOUKa 3pEHHUs CTyAeHTa 0OOCHOBaHHA, B
paboTe MPUCYTCTBYIOT CCHUIKM Ha HOPMATHUBHO-IIPABOBBIE aKThl, IPUMEPHI U3 CYJNEOHON MPaKTHUKH,
MHEHHUSl M3BECTHBIX YUEHBIX B JaHHOW oOjactu. CTyaeHT B paOoTe BbLABUIAeT HOBbIE UIEH U
TPAaKTOBKH, JEMOHCTPUPYET CIOCOOHOCTh aHAIU3UPOBATh MaTepHall.

O1eHKa «XOpOLIO» BBICTABIAETCS, €ciaM padoTa CTyAEHTa HalUCaHa TIPaMOTHBIM Hay4YHBIM
SI3IKOM, UMEET YETKYIO CTPYKTYpPY U JIOTHKY H3JIOKEHUS, TOUKa 3pEHHUs CTyAEHTa 0OOCHOBaHHA, B
paboTe NPUCYTCTBYIOT CCHUIKM Ha HOPMATHBHO-IIPABOBBIE aKThI, IPUMEPHI U3 CYNEOHON MPAaKTHUKH,
MHEHUS U3BECTHBIX YUEHBIX B IaHHOM 00s1acTu.




OlieHKa «YA0BJIETBOPUTEIbHO» BBICTABIISIETCS, €CJIM CTYACHT BBIMOJHWI 3aJaHUE, OJIHAKO HE
MIPOJIEMOHCTPUPOBAT CIIOCOOHOCTh K HAyYHOMY aHalIu3y, HE BhICKa3bIBal B paboOTe CBOETO MHEHUS,
JOTTYCTHJI OITMOKH B IOTUYECKOM OOOCHOBAHHMH CBOETO OTBETA.

OI_IGHKa «HEYIAOBJIETBOPUTECIILHO0» BLICTABIACTCA, C€CJIW CTYACHT HC BBIINOJHWII 3aJaHUC, HIIN
BBITTIOJIHUII €I'0 (bOpMaJ'IBHO, OTBCTHUJI Ha 3a,I[aHHBII>i BOIIPOC, IIpU 3TOM HE CChbLUIAJICAd Ha MHCHUA
y‘-IéHBIX, HC TPAKTOBAJl HOPMATHUBHO-IIPABOBLIC AKTbI, HC BLICKA3bIBAJl CBOCTO MHCHUA, HC IPOABUIL
CIIOCOOHOCTB K AaHAJIN3y, TO €CTh B LICJIOM LICJIb pe(bepaTa HC NOCTUT'HYTA.

RBRowoo~NoOR~wNPE
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Ilpumepnulii nepeuens 60npocos K 3auemy

[IpaBuna or6opa B MK-cnexktpockonuu. OGepTOHBI.

Dddexr HlTapka.

I"apMonmnueckue u anrapmMoHuyeckue konebdanus. CuinoBasi oCTOsSTHHAS.

KomOunammonHnoe paccesiHie cBeTa.

CrieKTpbl KOMOMHAITMOHHOTO PaCCesHUSI.

I'pynmoBeie koeOanms.

BpamarensHas criekrpockomnus. Mozaeb xKeCTKOro poraropa.

["apMoHnyeckuii OCUWIIIATOP. AHTAPMOHUYHOCTD.

VYcnoBust nosiBIEHUS BpallaTeIbHBIX CIIEKTPOB.

[Ipumenenne MK-cnexkrpockonuu. MeTo 6a30BOM JTUHUU.

Ananuz xonebaTenpHO-BpallaTeIbHbIX CIIEKTPOB.

HK-criekTpockonusi — OCHOBHBIE TMOJIOKEHHS U TIPaBHIa 0TOOpA.

[lonsipuzoBaHHbIC U JENOISIPU30BAaHHbIE JIMHUU B criekTpax KP.

O6eptonnl B UK-criekTpax.

ComocTaBpTe BO3MOXXHOCTH METOAOB CHEKTPOCKOMHUH (3JIEKTPOHHOH, KOjeOaTeNbHOH,
BpallaTeIbHOU, KoJieOaTeIbHO-BpallaTeIbHOM) B UCCIIEIOBAHUSIX CTPOSHUS] MOJIEKYJI.
biok-cxema cniekrpomerpa AMP u npuHIMD €ro 1eUCTBUA.

Konebanus aHrapMOHHYECKOTO OCHUIISATOPA.

N30TponHoe 1 aHU30TPOIHOE CBEPXTOHKOE B3aUMOJIEHCTBHE.

BpamaTenbHblid CIIEKTP KECTKOr0 poTaTopa.

XHUMHUYECKUH caBUr B ciekTtpax SIMP.

IIpenckazanne ¢ mno3ummii  TKII  paznuumss  3JIEKTPOHHBIX  CHEKTPOB  IMOIJIOIICHUS
TETPa3PUUYECKOro U KBaJAPaTHOIO KOMILJIEKCHOTO HOHOB OJIHOT'O U TOT'O K€ MeTala.
XapaKTepUCTUKH JIEKTPOHHBIX CIIEKTPOB MHOI'OATOMHBIX MOJIEKYII.

CnuH-criuHOBOE B3auMoeiicTBre B criekTpax AMP.

[IpaBuna oT6opa B 3JIEKTPOHHOMN CHEKTPOCKOMHIH MOTIOIIECHUSI.

Konebanuss MHOTOaTOMHBIX MOJICKYIL.

DJIEKTPOHHBIE CHEKTPHI MOTJIOMIECHUS] OPraHUYECKUX COCITUHEHUM.
KonebaTenbHO-BpamiaTenbHbIe CIIEKTPBI ABYXaTOMHBIX MOJIEKYI.

DNEKTPOHHBIE CIEKTPbI MOIJIOMIEHUS KOMIUIEKCHBIX COeAMHEHMH 3d-MeTaysioB ¢ MO3UIUi
metona MO JIKAO.

KonebarenpHO-BpaliaTenbHbIe CIIEKTPHl MHOTOATOMHBIX MOJIEKYIT.

[IpuuunHel, BbI3bIBatONIME yClI0KHEHHE HHTepIipeTanuu NK-CriekTpoB Cl10’KHBIX MOJIEKYII.
Dddext 3eemana ans monekynst Oy.

PacuyeT 3HEpreTMUeCKNX BpaIIATENbHBIX YPOBHEN KECTKOIO pOTATOPA.

[IpaBuna oT6opa B 2IEKTPOHHOMN CHEKTPOCKOMHUH MOTTIOMIECHHSI.

Mo3HO 11 3aperucTpupoBaTh JIEKTPOHHBIE, KojieOaTellbHbIE, BpalllaTe/IbHbIe, KOIeOaTeIbHO-
BpamareiabHble crekTpbl moriomieHuss monekyn O, SO, NHsz, CHN, C,Cls. Ob6bsacuute
0COOEHHOCTH CHEKTPOB.

Dddext 3eemana At MATHUTHBIX STEP.



36.

37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.

48.

THuIBl 3JIEKTPOHHBIX NIEPEX0J0B MHOIOATOMHON MOJIEKYJIBI OPTaHMYECKOIO COECIMHEHMs, UX
XapaKTEPUCTHKH, POSIBIICHUS B CIIEKTpaXx.

CrniekTpockonus KOMOMHAIIMOHHOTO paccesiHUs CBETa

O06mpsacuute ¢ nozuimiit TKII 35eKTpoHHBIE CIEKTPHI MOTJIOMIEHUS! KOMITIEKCHBIX COSMHEHU.
Konebanus rapMOHNYECKOTO OCIHIUIATOPA.

CaepxToHKO€E B3anMozelcTeue B criekrpax SAMP.

[NapamarHUTHBIN 1 AHaMarHATHBIN () (QEKTHI.

KonebatenbHO-BpaliaTenbHble CIEKTPhl MHOTOATOMHBIX MOJIEKYIL.

Krnaccugukanus HopMaabHBIX KoJIeOaHHI MHOTOATOMHOM MOJIEKYIIBI IO (hOpME U CUMMETPHUH.
Pacuer cumbl ocuuiuIATOpa 3JIEKTPOHHOIO IIEPEX0a.

CormocTaBuTh mipaBuia otroopa, Bo3mokHocTH MeTo10B K- n KPC-cniekTpockomnmm.
BpamarenbHplid CIIEKTP MOJIEKYJIbI TUIIA CHMMETPUYHOTO BOJIUKA.

Kakum o6pasom, wumes WK-cnekTp morjomeHusi, BBIYUCIUTh YacTOTy KosieOaHUM
rapMOHUYECKOT0 OCLIIUIATOPA U KOA(PPHUIIMEHT AaHTAPMOHUYHOCTH?

XapaKTepHUCTUKU BCEX TUIIOB JJIEKTPOHHBIX MEPEXOJ0B B CIEKTPAaX OPraHMYECKUX MOJIEKYJI.
@DaxTopsl, BAUAIOIINAE HA 3TU XaPAKTEPUCTUKHU.

Kpumepuu OUECHKU omeema Ha 3aueme

Onenka Kpurepun orBera

3auTeHo ['myGokoe m xopoiee 3HaHWE W MMOHUMAaHHUE MPEAMETa, B TOM YHCIIEe
TEPMUHOJIOTUU u OCHOBHBIX MIOHSITUH; TEOPETUUECKUX
3aKOHOMEPHOCTEM; (hakTHIeCKuX JTAHHBIX; 00CTOSTETHLHBIMN,

JIOTMYECKUI U TPAaMOTHBIN OTBET BO BpeMsi CAAUYM 3aueTa; yIeIbHbIH Bec
omMrOOK MPU KOHTPOJILHOM TeCTHpOBaHUH — He Oosee 50%.

He3aurteno Cnaboe 3HaHUE OCHOBHOW TEPMUHOJIOTUU, TEOPETUUECKUX

3aKOHOMEPHOCTEH, (DAKTUUECKUX TAHHBIX, OMMMOOYHBINA OTBET Ha
3aueTe; yAeNbHBIN BeC OMMOOK MpU KOHTPOJIHHOM TE€CTUPOBAHUH —
6onee 50%.

9. YYEBHO-METOJUYECKOE U UTH®OPMALIMOHHOE OBECIIEYEHUE
JUCLUIIAHBI

9.1. YueOHas aurTeparypa:

a) OCHOBHAs JIUTepaTypa:

1. Ilentun KO.A., Bunkos JI.B. ®uszndeckue MeTo bl uccieqoBanust B xumuu. M: Mup, 2009.

2. Ilentun 10.A., Kypammmuna I'.M. OcHOBBI MOJIEKYISIpHOI criekTpockonuu. M: Mup, 2008.

3. BunkoB JI.B., Ilertun 10.A. ®usnyeckre MeTOIbI UCCIeAOBaHUS B XUMUU. CTPYKTYpHBIE
METOJIbI ¥ ONITHYECKAs crieKTpockonusa. M: Beicmr. mik., 1987.

4. Bunkos JI.B., Ilentun 10.A. ®usznueckue MeTOABI UCCIEA0BAHUS B XUMUH. Pe3oHaHCHEIE U
NIEKTpoonTHYECKUE MeToabl. M: Beici. mik., 1989.

5. lIparo P. ®usnyeckue metoasl B xumun. B 2-x T. M: Mup, 1981.



6. bankep ®@., Mencen II. CumMeTpus MoneKyn M crektpockonus. M: Mup, Hayuuslit mup,
2004.

0) monoIHHTEbLHAS JUTEPATYpa:

1. Hodde b.B., Kocrukor P.P., Pasun B.B. ®usnueckue METOIBI ONpEICICHHUS CTPOCHHUS
opraHuueckux moieky. JI: Beiciias mkouna, 1984.

2.  Bwixor JI.B., MactprokoB B.C., CagoBa H.W. OmpeneneHue reoMeTpHUECKOro CTPOSHUS
cB0OOIHBIX MoJiekya. JI: Xumus, 1978.

3. Xaprutrram M., Xaprurrau U. ['eomeTpus MojieKyn KOOPAMHAIMOHHBIX COSTMHEHNUN B TTApOBOM
daze. M: Mup, 1976.

4. TI'pacemnu k., CueiiBenu M., bankun b. [Ipumenenne cnexkrpockonuu KP B xumun. M: Mup,
1984.

5 Kontes I'.C., Ilentun FO.A. Pacuer xonebaunuii monexyn. M: MI'Y, 1977.

6 Cwmur A. Ilpuxknaanas UK cnekrpockonus. M: Mup, 1982.

7.  T'epubepr I'. DnekTpoHHbIE CIEKTPHI U CTPOSHHE MHOTOATOMHBIX Mosiekyi. M: Mup, 1969.

8 3urban K., Hopmusr K., ®uneman A. u ap. DnekTpoHHas criekTpockonus. M: Mup, 1971.

9. Kapicon T. ®oTosnekTpoHHas U 0e-criekTpockornusd. JI: MammuHoctpoenue, 1981.

10. Hedenos B.W. PeHTreHo3neKTpOHHAS CIEKTPOCKOIUS XUMHUYECKUX coeauHeHMd. M: XuMmus,
1984.

9.2. UHTepHeT-pecypchl

http://c-books.narod.ru/pryanishnikovl_2_1.html
http://alhimic.ucoz.ru/load/26
http://www.chem.msu.su/rus/teaching/org.html
http://www.xumuk.ru

http://chemistry.narod.ru
http://www.media.ssu.samara.ru/lectures/deryabina/index/ntml
ChemSoft 2004

NogakowhE

9.3. IlporpamMHoOe o0ecnieyeHue

VYHuBepcurer o0ecriedeH HEOOXOJWMBIM  KOMIUIEKTOM  JIMIIEH3MOHHOTO W CBOOOIHO
pacIpoCTpaHsIeMOTo MPOrpaMMHOT0 00eCIeYeH s, B TOM YUCJIe OT€UECTBEHHOTO MPOU3BOJICTBA.

Kaxnpiii oOyuaromuiicss B TeYeHHE BCEro Iepuoja OoOydeHHsl oOecreueH WHIUBUAYATbHBIM
HEOTPaHUYEHHBIM JIOCTYTIOM K 3JIEKTPOHHON MHPOPMAIIMOHHO-00pa30BaTELHON Cpeic YHUBEPCUTETA
U3 000 TOYKH, B KOTOPOHl HMMeeTcs IOCTyNl K HH()OPMAIMOHHO-TEIEKOMMYHHUKAI[MOHHON ceTu
«/IHTepHET» KaK Ha TEPPUTOPUN YHUBEPCUTETA, TAK U BHE €€.

VYHuBepcuTeT  o0ecreueH  CIEAYIOIUM  KOMIUIEKTOM  JIMIIEH3MOHHOTO  IPOrPaMMHOIO

obecreueHusl.
1. JIuueH3noHHOE MporpaMMHOE obecrieueHue, ucrnonbyemoe B Marl'Y

1.1. Microsoft Windows 7

1.2. Microsoft Office 2007

1.3. IIporpammusrii kommiekc MMUC “Busyansnas Ctyaus TectupoBanus’

1.4. AntuBupycnoe I10 Eset Nod32

1.5. CnpaBouHo-npaBoBasi cuctema “I'apant”

Hap;my C TpaauOUOHHBIMH H3JaHUAMHU CTYACHTBI W COTPYAHUKH HWMCIOT BO3MOXHOCTD
IMMOJIb30BATHCS 3JICKTPOHHBIMHU IMOJTHOTCKCTOBBIMUA 0azamu JaHHBIX!

Tabauya 9.1.


http://c-books.narod.ru/pryanishnikov1_2_1.html
http://alhimic.ucoz.ru/load/26
http://www.chem.msu.su/rus/teaching/org.html
http://www.xumuk.ru/
http://chemistry.narod.ru/
http://www.media.ssu.samara.ru/lectures/deryabina/index/html

Ha3Banue pecypca

Ccbuika/noctyn

OnexkTpoHHass OubnnoTexka oHnaiiH «EanHOe OKHO K

00pa30BaTeNbHBIM pecypcam»

http://window.edu.ru

«O0pazoBarenbHbIl pecypc Poccumy

http://school-collection.edu.ru

®denepanbHbIii  00pa30BaTENbHBIN TOPTA: YUYPEIKICHHUS,
nporpamMmsl, ctanaaptel, BY3b1, rectel EI'D, THA

http://www.edu.ru —

®denepanbHbIil EHTP HHPOPMAIMOHHO-00pa30BaTEIIbHBIX
pecypcoB (PLIMOP)

http://fcior.edu.ru -

ObC "KOHCVYJIbTAHT CTYAEHTA".
O61OIMOTEKAa TEXHUUECKOT 0 By3a

OnexTpoHHas

http://polpred.com/news

W3narenscTBO «JIaHby. DnexTpoHHO-0MbIMoTeunas | http://www.studentlibrary.ru -
cucTeMa

Pycckas BupTyanpHast OuOIMOTEKA http://rvb.ru —

W3natenscTBO «Jlauby. OnekrpoHHO-OubIMoTeuHas | http://e.lanbook.com -
cucTeMa

ExenenenpHuk Hayku u oOpaszoBanusi HOra Poccun
«AxaneMus»

http://old.rsue.ru/Academy/Archive
s/Index.htm

Hayunas snextponnas 6ubnmoreka «e-Library

http://elibrary.ru/defaultx.asp -

OnekTpoHHO-0nbroreunas cucrema IPRbooks

http://www.iprbookshop.ru -

DIIeKTPOHHO-CIIPABOYHAsI CHCTEMa JOKYMEHTOB B cdepe
obpasoBanus «Madpopmmo»

http://www.informio.ru

HNudopmannonno-mpaBoBas cucreMa «l apant

CereBast Bepcusi, IOCTYITHa CO BCEX
KOMIIBIOTEPOB B  KOPIIOPATUBHOM
cetu Uarl'yY

DnekTpoHHO-0MbanoTeyHas cucrema «tOpaim»

https://www.biblio-online.ru

10. MATEPHAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIVINHBI

TpeboBaHus K ayIuTOpPHM JUIS JIGKIMOHHBIX W TNPAKTHYECKUX 3aHIATHN: OeclIyMHas CBETJas

ayauTOpHs Ha 25 MOCaJ0YHBIX MECT C TOCKOM.

o 2 o
TpeboBanus K aymIuTopud Ijisi JabOpaTOpHBIX 3aHATHH: nabopaTtopusi 60-70 M” C BBITSIKKOM,
OOIIMM ¥ MECTHBIM (HAJ MIECThIO PaOOYMMH CTOJAMH) OCBEIICHUEM, KaHaIH3aluel (XolomHas u

ropsiyasi Boja).

TpeboBaHus K cHenUaIM3MPOBAHHOMY OOOPYOBAHUIO: BBITSXKHOM IKad, XUMUYECKU CTOHKas
paKkoBUHA, IIECTh J1a0OPATOPHBIX CTOJIOB CO CTOMKHUM IIOKPBITUEM, OJHUH CTOJI IPEenojaBaTes,

ABCHAI1AaTh na60paT0pHHx CTYJIBCB, 1OCKA, TCXHUYCCKUC U aHAJTIMTUYCCKHUC BCChHI.

J1s TeopeTHYECKOro Kypca HMeTCs:

Jlexuuu, npe3eHTauuu

KoHTponbHbIE TECTBHI.

Cnucku BOIIPOCOB JIJ1s1 TPOBEACHUS KOJUIOKBUYMOB.
BapuanTe! 3aganuii 1151 KOHTPOJIBHBIX PadoT.

orwdPE

W3JIaHHBIA MPAKTUKYM JIJISl CTYACHTOB).

o

st 1a00paTOPHOro NPaKTHKYMa:

BapuanTsl 3a1aHuil 1711 CaMOCTOATENBHONM pacueTHON padoThI (CrIeUaIbHO pa3pabOTaHHbIA U

HaGop peakTuBOB 1 000pYyI0BaHUS Il ICKIIUOHHBIX OIBITOB.



http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://polpred.com/news
http://www.studentlibrary.ru/
http://rvb.ru/
http://e.lanbook.com/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/

1. Tematnka u omucaHue JTa0OpPaTOPHBIX pabOT (CHENHaTbHO pa3pabOTaHHBIA W H3IaHHBIN
71a00paTOPHBIM MPAKTUKYM JUISI CTYJJCHTOB XUMHUECKOT0 HAIIPaBJICHHUS).

2. HaGop XMMHUYECKUX PEaKTUBOB K KaxJI0H JJabopaTopHOU padoTe.

3. JlaGopaTopHble yCTaHOBKH, 00OpYOBaHUE.

[Tpy w3ydyenun texuuku HK- cnexkTpockonuu, CrneKTpockonmuu B BuauMor u Y d-o0macTsix
JTEMOHCTPHUPYIOTCS TpUOOpPHI, YCTAHOBIEHHbIE B JsabopaTopun «DUBHUKO-XUMUYECKUE METO/bI
ucciaenoBanus» Muarl'y.

TecToBEIH KOHTPOJIb OCYIICCTBIIACTCA C IIOMOUIBIO TCCTOB IO OTACIBHBIM TEMaM HJIN pa3JiciaM

Kypca.

TecThl WM 3amgaHuisl UIsI CaMOCTOSITEBHOW pabOThI MO TEMATHKE KaXI0W JTa0opaTOpHOMN
paboThl CBEJIEHBI B OT/ICIbHBIN IPAKTUKYM.

BapuanTtbl 3aiaHuii Uit KOHTPOJIBHBIX PabOT cofepikaTcs Kak Ha TUCKE, TaK U B OyMakHOM

BUIC. HpI/I H606XOI[I/IMOCTI/I HUX COACPIKAHUC MOKECT MCHATBHCA.

11. METOAUYECKHE YKA3AHUSA JJIS1 OBYYAIOIIUXCSA 1O OCBOEHHUIO
JUCIUITVINHBI

JucunmunHa — «@Pu3nueckue METOAbl  MCCIEJOBaHMA»  HalpaBleHa Ha  (OPMHPOBAHUE
komnerennuii: YK-3, OIIK-1, TIK-2.

[TpomerxyTouHas aTTecTalus IpeAnoaaraeT 3ay4er.

[lpuctynass K HW3YY4EHHUIO IUCIHIUIMHBIL, HEOOXOAWMO B TIEPBYIO OYEpeb O3HAKOMHTBECS C
cojeprkanueM paboueit mporpammbl qucturuinHbl (PTI).

Jlekuu UMEIOT LeNbI0 JaTh CUCTEMAaTH3MPOBAHHBIE OCHOBBI HAYYHBIX 3HAHUM.

[Tpu n3yyenun u npopaboTKe TEOPETUYECKOI0 MaTepHraga He0OXOAUMO:
- IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN Ha JICKIIMOHHOM 3aHATHH MaTepHall M JOMOJHUTH €ro C y4eTOM
PEKOMEHIOBaHHOM IO JaHHOW TeMe JIUTEPaTypbl;
- TpH CaMOCTOSTEIHHOM M3YyYEHHH TEOPETUYECKOH TEMBl CJHIeNaTh KOHCIEKT, HCIOIb3Ys
pexkoMmenaoBanHsle B PIIJI  nutepaTypHble HCTOYHMKM M pecypchl  MH(OPMaIMOHHO-
TEJIEKOMMYHUKAIIMOHHOHU cetn «HTepHET»
- IPU HOJArOTOBKE K IMPOMEXYTOUHOM aTTeCTallMM IO MOAYJI HCIOJIb30BaTh MaTepuanbl (oHIa
OLIEHOYHBIX CPEJICTB.

JIaGopaTopHble 3aHATUS MPOBOJATCS C LENbI0 YIIIyOJEHHsI U 3aKPEIUICHUs] 3HAaHUM, MOJy4eHHbIX
Ha JICKIUSAX U B TPOIECCE CaMOCTOATEIBHOW pabOThI HaJl HOPMAaTHBHBIMH JOKYMEHTAMH, YUeOHOH 1
HAay4YHOU JIUTEPaTypOu.

[Ipu moAroToBKe K 1aOOpaTOPHOMY 3aHATHIO HEOOXOAMMO:
- U3Y4UTh, TOBTOPUTH TEOPETHUECKUI MaTepual Mo 3aJJaHHOI TeMe;
- IIPY BBINOJIHEHUH JOMAIIIHUX PACYETHBIX 3aJaHUM, U3Y4UTh, IOBTOPUThH TUIIOBBIC 3a/1aHUs,
BBINOJIHSIEMbBIE B AYJAUTOPHUH.

Pexomenauuu no padore ¢ Hay4yHol M yueOHOIl TuTepaTypoi

Pabota ¢ yueOHOI 1 Hay4HOM TUTEPATypOi ABJISIETCS TTIaBHON (POPMOI CaMOCTOSTETILHOM
paboThl 1 HEOOXOJUMA NIPH MOATOTOBKE K YCTHOMY OIPOCY Ha CEMMHAPCKUX 3aHATHUAX, K MOJYJIbHBIM
KOHTPOJIBHBIM paboTaM, ompocy, 3aueTy. OHa BKIIOYAeT MPOpabOTKY JIEKIIMOHHOI'O Marepuaia —
U3y4eHHE PEKOMEHIOBAHHBIX HCTOYHUKOB M JIMTEPATyphl 110 TeMaTuke jJekiuuid.  KoHcmekt nexuun
JOJDKEH — coJiepKaTh pedepaTuBHYIO 3alHMCh OCHOBHBIX BONPOCOB JIEKIMH, HPEJIOKEHHBIX
IpernojiaBaTesieM cxeM (IPpU MX JAEMOHCTPALMU), OCHOBHBIX MCTOYHHUKOB M JIMTEpATYpbl 110 TEMam,
BBIBOABI 1O KaXJOoMy Bompocy. KoHCHekT noimkeH OBITh BBIIOJIHEH B OTACIBHOW TETpaau IO



npeamery. OH JTOJDKEH OBITh aKKypaTHBIM, XOPOIIO YUTAEMBIM, HE COJIEPKATh HE OTHOCSIIYIOCS K
TeMe HH(DOPMAITUIO HITH PUCYHKH.

KoHCIIeKThI HAYYHOU JTUTEPATYPHI TPU CAMOCTOSITEITLHON MOATOTOBKE K 3aHATHSIM JTOJKHBI
OBITH BBITMIOJTHEHBI TAK)XKE aKKypaTHO, COAEpPaTh OTBEThl Ha KAXKIbIA MOCTABIECHHBIM B TeMe BOMPOC,
UMETh CCHUIKY Ha MCTOYHHK WHQPOpPMAIUU C O0s3aTeIhbHBIM YKa3aHHEM aBTOpa, Ha3BaHHUS W Toja
W3JIaHKs MCIIONIb3YeMO# HaydHOU JuTepaTypbl. KOHCIIEKT MOXKET OBITh OMOPHBIM (COAEPIKATH JIHIID
OCHOBHBIC KJIFOUEBBIC TIO3UIIMH), HO MIPH YTOM ITO3BOJISIFOIIMM JIaTh MOJHBIA OTBET MO BOIIPOCY, MOXKET
ObITh TOAPOOHBIM. OOBEM KOHCTIEKTA OIpeIesieTcs CaMUM 00yJaroITIMCS.
B nporiecce paboTel ¢ yueOHOM U HAyYHOM JTUTEPATYpOH 00YUaIOMIUNHC MOXKET:
- JenaTh 3alUCH MO XOAY YTCHHsS B BUJE MPOCTOTO WM Pa3BEPHYTOro IUIaHa (Co37aBaTh MEpPEUYCHb
OCHOBHBIX BOIPOCOB, PACCMOTPEHHBIX B UCTOYHUKE);
- COCTaBISITh TE3UCHI (IIUTHPOBaHHME HaMOOJIee BAXKHBIX MECT CTaThbU WM MOHOTpaduu, KOPOTKOE
M3JI0’)KEHUE OCHOBHBIX MBICJICH aBTOPA);
- TOTOBUTH aHHOTAIMH (KpaTKoe 0000IIeHHEe OCHOBHBIX BOIPOCOB Pa0OTHI);
- C03/1aBaTh KOHCIEKTHI (Pa3BEPHYTHIC TE3UCHI).



PaGouast mporpamMma TUCIUTUTHHBI «DU3HKO-XUMHUYECKHE METOJIbl UCCIICIOBAHUS OPTaHUYECKUX
coeMHeHui» cocTaBieHa B coorBeTcTBUU ¢ TpeboBanusamMu OI'OC BO no cnenumansnoctu 04.05.01.
«DyHIaMeHTaIbHAS U TIPUKIIAHAS XUMHUSA», YTBEPKICHHOTO MPUKa3oM MUHHUCTEPCTBA 00pa30BaHUS
u Hayku Poccuiickoit denepanum or 13 urona 2017 r. Ne 652

[Iporpammy cocTaBuiI:

JOTIEHT Kadeapbl XUMUHU Temupxanos b.A.



Pabouas mporpamma yTBep K/IeHa Ha 3aceqaHuu Kadeapbl XUMHUH

IIpotokon 3acenanuss Ne 8 OT « 22 »  ampeus 2026 r.

Pabouyas mporpamma o00peHa yueOHO-METOAMUECKUM COBETOM

XUMHUKO-OMOJIOTHYECKOTO  (haKVIIbTETA

[Iporoxon 3acenanust Ne 6 or « 18 » wMaprta 2026 r.




Caenennst 0 nepeyTBep:KIeHHH IPOrPaMMbl HA OYepeAHON y4eOHbIi roJ u

perucTpanum usMeHeHuit

YyeOHbIii
rona

Pemenne
Kadeapol
(Ne mpoTtokorna,
Jiata)

Buecennnie naMeHeHus

Tlonmuce 3aB.
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