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1. HEJIX OCBOEHUA JUCHUIIINHBI

I_Ie.]IﬂMI/I OCBOEHHUSI AMCHUILUIMHbI «PH3n4ecKrue MeTOdbl MCCIeI0BAHUS SABJISIOTCS

O3HAKOMJICHHUC CTYACHTOB C NPUHIUIINAJIBHBIMU OCHOBAMH U MPAKTUYCCKUMU BO3MOKHOCTAMU

(I)I/I?»I/I‘IGCKI/IX MCTOHNOB HCCICAOBAHUA, C HUX allllapaTypHbIM OCHAIICHHUEM W YCIOBUAMU

MIPOBEJICHUSI IKCIIEPUMEHTa; (HOPMUPOBAHHE HABBIKOB CPABHUTEIBHON OLIEHKH BO3MOXKHOCTEH

PasHbIX METOAOB aHajln3a, HUX JOCTOMHCTB W HCEAOCTATKOB IJIA 00OCHOBAHHOTI'O BI)I60pa

OIITUMAJIBHOI'O ME€TO4a UCCICAOBAHNA TOIO NI MHOI'O 00BEKTa.

CDOpMI/IpyeMBIC JUCHUIUIMHON 3HaHUS U YMCHHA TOTOBAT BBITYCKHHKA JTAHHOM

00pa3oBaTeIbHON MPOTPaMMbI K BBITOJTHEHHUIO CJICAYIONTUX O000OIICHHBIX TPYIOBBIX ()YHKIIHMA

(TpynoBBIX QYyHKIIHN):
Taonuua 1.1.
Kon n O000menHble TPYAOBbIe GYHKIMHU Tpyaossie GyHKIIUH
HANMCHOBaHUE Kon HaumMeHoBaHue Yposennb HaumenoBanue Koa | Yposenn
npogeccuoHATbHO KBaandu (moaypose
ro Kaluu Hb)
CcTaHjapra KBaJIU(PUK
anuu
01.001 ITenaror Ilemarormueckas OO0menegarornueckas A/01.6
(meparornyeckast JIeATEIHHOCTD 10 ¢dyskims. O0yueHue 6
NeATETbHOCTh B MIPOEKTUPOBAHHUIO U
HOUIKOTbHOM, pgannza Lr[) . Bocnurarenshas AJ02.6
HAYAJIbHOM 00pa3zoBaTeIbHOTO ACATCIBLHOCTE 6
o01em, A rnpouecca
OCHOBHOM 00111eM, 00pa3oBaTeIbHBIX 6
PasBuBaromas A/03.6

cpexHeM 001eM OpraHM3aIuIX
0o0pa3oBaHNH) JIOIITIKOJIBHOTO, JICATETRHOCTR
(BocmuTATEND, HavaJIbHOTO 00IIero, 6
YUHTEJIb) OCHOBHOTO 00111€er0,

cpemHero o0mero

o0pa3oBaHus

Ilegarornueckasa

JIeSITENLHOCTD TI0

MPOEKTUPOBAHUIO U [Menarornyeckas

B | peamuzanum 6 TEATETHHOCTD TI0 B/03.6 6

OCHOBHBIX peanu3anuu nporpaMm

0011e00pa30BaTETHLHBIX OCHOBHOT'O M CPEITHETO

mporpamm o01iero oopa3oBaHus




2.010 Cnenmamauct
110 IPOMBIIILJIEeH-
HO¥i papmannu B
o0sacTu Hceaeno-
BaHMil JiekapcT-
BEHHBIX CPeACTB

[TpoBenenue padboT mo
HCCIIeJOBAaHUSIM
JICKapCTBCHHLIX
CpencTB

[IpoBeaenue paboT mo
(hapMmareBTHICCKOM
paspaboTke

A/01.6

IIpoBenenuie u
MOHMTOPHUHT
JIOKIMHUYECKHX
HCCIICIOBAHUHN
JIEKapCTBEHHBIX CPEJICTB

A/02.6

IIpoBenenue n
MOHUTOPUHT
KIUHAYECKHX
HCCIICIOBAHUN
JIEKapCTBEHHBIX
MpernapaToB

A/03.6

26.008
Crnenuajancr-
TEXHOJIOT B
o0J1acTh
NMPUPOI0OXPAHHBIX
(3K0J10THYECKUX)
OMOTEXHOJIOTHii

MoOHUTOPUHT
COCTOSIHUS
OKpYXarollen CpeIbl C
MIpUMEHEHHEM
MIPUPOIOOXPAHHBIX
OMOTEXHOJIOTHI

OcymecTBieHne
3KOJIOTMYECKOM OIICHKH
COCTOsSIHUA
ITOTHA/I30PHBIX
TEPPUTOPUI U
BO3MOXHOCTH
MNPUMCHCHUSA HAa HUX
TIPUPOTOOXPAHHBIX
OMOTEXHOJIOTUI

A/01.6

Orenka pucka u
OCYILIECTBJIICHUE MEp
PO HUIAKTHKU
BO3HUKHOBEHHMS OYaros
BPEIHBIX OPTaHU3MOB Ha
MOIHA30PHBIX
TEPPUTOPHSIX C
IIPUMEHEHUEM
MIPUPOIOOXPAHHBIX
OMOTEXHOJIOT Uil

A/02.6

PazpaboTka MapkepHBIX
CUCTEM U MPOTOKOJIOB
MPOBEICHHS
MOHHUTOPHHTA
MOTEHIHATBEHO OTACHBIX
OMO0OBEKTOB

A/06.6

CocraBnenue
MPOTHO3HBIX OLIEHOK
BIIUSTHUS XO3SIHCTBEHHOM
JIeSITEILHOCTH YeI0oBeKa
Ha COCTOSTHHE
OKPYXaIOIEeH CPeIbl C
NPUMCHEHIEM
MPUPOIO0XPAHHBIX
OMOTEXHOJIOTUH

A/04.6




2.MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII BO

Hucuunnuna «Pu3ndeckue METO/bl UCCIEIOBAHMS» OTHOCUTCA K 0053aTEIbHOW 4YacTh
brioka 1 u uzyyaercs B 6 cemectpe.

JlanHplii  Kypc omnupaercs Ha 3HaHWS 10 (U3WKe, MaTeMartuke (mpupoaa
3JEKTPOMArHUTHOIO  M3Jy4Y€HUs, THUIBl B3aUMOJCHCTBHUS €ro C MaTpUILEed, TEXHHUKa
CIIEKTPAJLHOTO JKCIEPUMEHTa, TMpPUEMbl MaTeMaThuyecKkoro ananusa). s ycmemHoro
MpPUMEHEHUS psAfa (U3MUYECKUX METOJ0B HEOOXOAMMO 3HAHME OCHOB KBAaHTOBOM MEXaHUKH
(ocHOBHBIE ompeneneHus U (PyHIaMEHTaJbHBIC TOHATHS, KBAHTOBO-MEXaHWYECKas TEOpUs
CTpoeHHUs MoOJeKyn). M3noxeHue maTepuanga O CTPOSHHUM MOJIEKYN MpeArojiaraeT Haludue
0a30BbIX 3HAHMM O COBPEMEHHBIX BBIYUCIHUTEIBHBIX BO3MOXKHOCTSIX KBAaHTOBOH XUMUHU.
NuTeHCMBHOE BHEApPEHUE B OSKCIEPUMEHT BBIUYMCIUTEIBHOW TEXHUKU TpeOyeT Hamuyus y
CTYJICHTOB HaBBIKOB pa0OThl KaK CO CTaHJAPTHBIMH MPOTPAMMHBIMU CHCTEMaMH, IIUPOKO
WCIIOJIb3YEMBIMU B HACTOAIIEE BpeMs il OOpaOOTKH SKCIEPUMEHTANbHBIX NaHHBIX, TaK U
BJIQJICHUS COBPEMEHHBIM SI3BIKOM MAaTEMATHUECKOW QopManm3anuu TeX (U3NICCKUX 3ajad,
KOTOPbIE€ BO3HHUKAIOT IPU aHAIN3€ CIIEKTPAJIbHBIX JaHHBIX.

Tabauna 2.1.

CBs3b JUCHUILIMHBI «PU3HYecKHe MeTOAbI HCCAETOBAHUS C npeamecTBy  OliuMu
AUCHUIIJIMHAMH H CPOKH HX U3YUYCHUSA

Kon JIMCIUTIINHBL, TIPEAIICCTBYIOIINE TUCIUILIAHE Cemectp
JIUCIATUIAHEI «Pu3nyeckue METOIbI UCCIEI0BAHUI
b1.0.11 MaremaTuka 1,2
b1.0.15 dusnka 1,2
b1.0.14 Nudopmartuka 1,2
B1.0.06 Heoprannueckas xumust 2,3
b1.B.09 AHanurnyeckas XUMUSA 4.5
Taoauna 2.2.

CBs3b JUCHUILIUHBI «@U3HYECKHE MeTOAbl HCCJIETOBAHUS C mocJIcy olmuumMu
AUCHUIIJIMHAMH U CPOKH UX U3YYCHUS

Kon JIMCUUIUINHBI, CIIEAYIOIHUE 32 TUCIUILITTHON Cemectp
JVCIATUTAHBI «DPU3NYECKHEe METO/IbI HCCIIEIOBAHUS
b1.0.07 Oprannyeckast XUMHUs 6,7
51.0.08 dusnueckas XuUMus 6,7
b1.B.07 BricokoMoneKysipHbIE COEUHEHNS 8
b1.B.JIB.03.01 Kosrongaas xumus 8
b1.B.JIB.06.01 |Teopernueckue OCHOBbI HEOPIraHUYECKON XUMUU 8




B pe3yJsbTare ocBOeHUSI AUCHUIIMHBI 00Y4alOUIHICS TOJIKEH:

e 3HaTh.

L4 (1)I/ISI/ILIGCKYIO TEOPHUIO COBPEMCHHBIX MCTOAOB HCCICHOBAHUA, TEXHUKY WU METOJUKHU

IMPOBEACHUA SKCIICPUMCEHTOB.

e YMeTh:

® AHAJIM3UPOBATHL BO3MOXHOCTH (I)I/I3I/I‘IeCKI/IX MCTOAOB, HCXOAA U3 CHGI_II/I(bI/IKI/I

MOCTABJICHHOMN UCCIIEI0BATENILCKON UITM SKCIIEPTHOM 3a/1auu.

e Baanern:

® METOJMKOM TMOJY4eHHUs NPAKTHUECKOM HH(OpMalMM HAa OCHOBE HMEIOLIUXCS

OKCIICPUMCHTAJIbHBIX JTaHHBIX.

3. KOMIIETEHIUH OBYYAIOIIEI'OCA, POPMUPYEMBIE B PE3YJIBTATE
OCBOEHMSA IMCIIUITJIMHBI

Hpouecc HN3YUYCHHUA AUCHHUILUIMHBI HaIIpaBJICH Ha (l)OpMPIpOBaHI/Ie OJIEMCHTOB CJIICAYIOIINX

kommeteHimii B cootBerctBuM ¢ ®I'OC BO u OIIOIl BO no panHOMY HampaBiICHHUIO

IIOATOTOBKH:
Kon HanmeHoBaHue HNuaukarop B pe3yabTaTte ocBOeHMS
KOMIIETEH I KOMIETeHINN JMOCTHKEHHS AUCUUILIMHBI 00y4YaloLuiicst
un KOMMeEeTeHIN U JOJIKeH
Ynuesepcanvnvie komnemenyuu u uHOUKaAmMOPvL UX 00CHIUICEHUS
YK-1 Cnocoden ocymect- | YK-1.1. Ananusupyer 3HaTh:

BJATH NOMCK, KPUTH- | 33/a4y, BBIIEIS €€ - IOHATHE U KIIacCUPUKAIIHS

yeckuii  aHaauW3 W | 0a30BBIE COCTABIIAIO- CHCTEM;

cuHTe3 wHpopmanum, | mue; - CTPYKTYpY U 3aKOHOMEPHOCTH

NMPUMEHSTh cucreM- | YK-1.2. Ompenenser, (hYHKIIMOHUPOBAHUS CUCTEM;

HBI MOAXO0A ISl pe- | HHTEPIPETUPYET U - 0COOEHHOCTH CUCTEMHOTO

IIeHUsI TOCTABJEHHBIX | paHmXUpyeT uHGopma- MOJX0/1a B HAYYHOM TO3HAHUH;

3ana4 IIUI0, TPEOYyEeMYIO A - IOHATHE O CUCTEME, €€ LIETIX,
pelIeHus TTOCTaBIICH- 3ajayax ¥ OOLIMX MPUHIHIIAX;
HOW 3a1a4H; - OCHOBHBIE TEXHOJIOTHH TIOMCKA H
YK-1.3. cbopa uHpopmarmu;
OcyIIeCTBISET MTOUCK - opMaThl TIpenCTaBICHUSI
uH(pOpMAaIMU IJIs pe- WHQOPMAIIH B KOMITBIOTEPE;
[IEHHs TOCTABIEHHON - MpaBMJIa MCTIOIB30BaHUS CPE/ICTB
3a4a494 110 Pa3jiIndYHbIM CBA3H,
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THIIaM 3aIPOCOB;

YK-1.4. TIpu 06paboT-

Ke uH(popMamu oTu-
yaeT (hakThl OT
MHEHHUH, HHTEpIIpe-
TaIui, OIIeHOK, (pop-
MHpPYET COOCTBEHHBIC
MHCHUS U CYKACHHA,
apryMEHTHPYET CBOU
BBIBOJIBI M TOUKY
3peHus;

YK-1.5
PaccmaTrpuBaer u
TIpeaIaracT BO3MOX-
HBIC BapUAHTHI pelie-
HUS IOCTABIICHHOM
3aJ]a4, OLICHUBAS UX
JIOCTOMHCTBA U HEJIOC-
TaTKH.

- UH()OPMAIMOHHO-TTIOUCKOBBIE
CHCTeMBbI U 0a3bl JaHHBIX;

- TEXHOJIOTHIO OCYLIECTBICHUS
MovcKa NH(pOpPMAITUH;

- TEXHOJIOTHIO CHCTEMAaTU3alNN
nmosry4yeHHON MH(pOopManuu;

- CHOCOOBI CTATHCTUYECKON
00pabOTKH JTaHHBIX, TPECTAB-
JICHHBIX B Pa3JIMYHBIX U3MEpU-
TEJLHBIX MIKalaX ¥ aHaN3
MOJY4YE€HHBIX PE3YNbTaTOB;

- Buzibl ¥ OpMBI paboTHI €
MEJaroruuecko U Hay4YHoUt
JIUTEPATYPOK;

- TpeOoBaHMA K 0(hOPMIICHHIO
oubnuorpaduu (crucka IuTepaTy-
pHI).

YMmers:

- pabotars ¢ nH(pOpManuei,
MIPEJCTABJICHHON B PA3IMYHOMN
(opme;

- 00pabaTkIBaTh JaHHBIC CPEJICT-
BaMH CTaHJAPTHOTO MPOrPaMMHOTO
obecrneueHus;

- CHHTE3MpOBaTh HHPOPMAIHIO,
MPEACTaBICHHYIO B Pa3JINYHBIX
WCTOYHUKAX; -

- BEIOMpATh HCTOYHUKHU
WHOpPMAIH, aJeKBaTHbIC
MOCTaBJICHHBIM 33Ja4aM U
COOTBETCTBYIOIIUE HAYYHOMY
MHUPOBO33PEHHIO;

- OCYIIECTBIISTH MOUCK
nH(OpMaITHH;

- HHTEPIIPETUPOBATh U
pamKUpOBaTh HHHOPMAIIHIO,
TpeOyeMyIo AJIs peleHHs
MIOCTaBJICHHOM 3a1a4H.
Baapers:

- IEPCOHAILHBIM KOMITBIOTEPOM H
MOMCKOBBIMH CEPBUCAMU;

- METOJWKAMH aHAJHUTHKO-
CHHTETHYECKOi 00paboTKu
WHQOPMAIINH U3 Pa3IHIHBIX
HH(POPMALTMOHHO-TIOMCKOBBIX
CUCTEM (TpeAMETH3AITA,
aHHOTHpOBaHHe, pedepupoBanme).

Obwenpogheccuonanvuvle KOMREmMeHUUU U UHOUKAMOPBL UX 0OCHUNCEHUA




OIIK-2

Crnoco0eH IpoBOAUTD €
c00JII0IeHeM HOPM
TeXHHKH 0€30MacHOC-
TH XUMHYECKUH IKC-
TEePUMEHT, BKJIKYast
CHHTE3, aHAJIN3,
H3y4YeHHe CTPYKTYPbI U
CBOIICTB BelllecTB M
MaTepuaJsioB, Uccie-
JA0BaHUE NMPOLECCOB C
HX Y4acTHEM

OIIK-2.1.
3HaeT Gpu3nIecKue U
XMMHMYECKUE CBOKCTBA
BEIIECTB, HOPMBI TEX-
HUKHU 0€30MaCHOCTH MPHU
pabote ¢ HUMHU

OIIK-2.2.
OcymecTBiseT BBI-00p
(U3UKO-XUMUYECKUX
METO/IOB aHAJIN3A,
a/IeKBaTHBIX IS
peleHus uccie-
JIOBaTEeNbCKOM 3a/1a4u C
NpUMEHEHHEM 3Ha-HUS
0 BpPEIHBIX U OMACHBIX
CBOMCTBax BEILLECTB IIPU
paboTe ¢ HUMH,
MIPOBOJUTH OLICHKY
BO3MOJKHBIX PUCKOB.

OIIK-2.3. Bnapmeer
HaBbIKaMU IMPOBCACHUA
OLICHKU BO3MOYHBIX
PHUCKOB TIpHu paboTe ¢
XH-MUYECKHMH Bellle-
CTBaMH

3HaTh:

- OCHOBHBI€ TIPaBHJIa TEXHUKHU
0e30macHOCTH MpU paboTe B XUMHU-
YeCcKOH JTabopaTopuu;

- Ha3HAYCHUE NPUOOPOB U XHMU-
YeCKOM MOoCy/Ibl;

- OCHOBHBIC ITPaBHJIA U TPUEMBI
paboTHI IpH MTPOBEICHUN
XUMHYECKUX IKCIIEPUMEHTOB JIa-
00paTOPHOTO MPAKTUKYMa;

- MpaBuJIa pabOTHI HA ammaparype u
o0opynoBaHuu 1a00PaTOPHOTO
MPaKTHKyMa.

- B3aUMOCBSI3b COCTaBa, CTPOCHHUS 1
CBOWCTB BEIIIECTB;

- IPUHIIAIIBI U 00JIACTH HCIIOJIB30-
BaHUS OCHOBHBIX METOJIOB XUMHU-
YEeCKOTO aHaIN3a;

- 0COOEHHOCTH aHAIIN3a Pa3INIHBIX
0OBEKTOB;

- OCHOBHBIE METOBI XHMUYECKOTO
CHHTE3a U UCCIICIOBAHUS CTPYKTY-
pBI OMOMOJIEKYIT, TEXHUKY Oe3011ac-
HOCTH TIpY TIPOBEJICHUH TIpemnapa
THUBHBIX CHHTETHUECKHUX

pabor;

- MEXaHU3MbI XUMUYECKUX PEaKIUi,
TEOPETHYECKHE OCHOBHI METOIOB
MOJIYYEHUS U UC-CIICTOBAHHS
XUMUYECKUH Be-1IECTB U PeaKui
Ymertn:

- MPUMEHATH 3HAHUS O BPEIHBIX U
OITaCHBIX CBOMCTBaX BEIICCTB MPHU
paboTe ¢ HUIMH U TIPOBOJIUTH OIIEH-
KY BO3MOJHBIX PUCKOB;

- BBITIONHATH CTaHIapTHEIE oTiepa-
UM (MIPUTOTOBJICHUE PACTBOPOB, UX
HarpeBaHHe ¥ BHIITapUBAHME,
OYHMCTKA U Pa3/iCIICHHUE BEIICCTB);
BBINOJIHATD XMMHUYCCKUI SKCIIEPH-
MEHT I10 HHCTPYKIIUH,

- HAJIS)KHO OTIPENICNISAThH KOJIH-
YECTBEHHBIC XapaKTEPUCTUKU
pEeaKLMi, TOYHO U3MEPATH, Olpe-
JIENSATh COCTaB; MCIIOJIb30BaTh
OCHOBHBIE 3aKOHBI €CTECTBCH-
HOHAYYHBIX JUCITUILINH B IPO-
(heccnoHAILHOMN JCSITEIBHOCTH,
MIPUMEHSTh METO/IbI MaTeMaTH-
YEeCKOTO aHallu3a U MOJICIIH-
pOBaHMSA, yCTAaHABINBATH B3a-
HMMOCBSI3b MEXKIY CTPOCHUEM
COEIMHEHHUS U €T0 XUMHUIECKUMHU
CBOWCTBaMH, IIJIAHUPOBATH U
OCYIIECTBIIATH XUMUYECKHUH
AKCIIEPUMEHT, aHAJIM3UPOBATH ET0
pe3yIBTaThI; - UCIIOIB30BATh




¢dusnueckue U PU3UKO-XUMHYECKHE
METOBI aHAJIH3a OPTAaHHIECKHUX
COCIUHCHUIM;

- IPUMEHAThH 3HAHUE OCHOB XMMHHU U
CBOMCTB XMMHYECKUX BEIIECTB C
Y4E€TOM HX CBOWCTB B MPOM3BOJICTBE
U MTOBCEIHEBHON JEATEILHOCTH.
Baagern:

- TEXHUKOU Y METOJIUKOU
BBITIOJIHEHHUS PA3JIMYHBIX OTe-paruii
XUMHYECKOTO PKCIIEPUMEHTA,
HaBBIKaMH J1a0OpaTOPHOTO CHHTE3a,
WCTOJIh30BaHUEM (DHU3UKO-XHMU-
YECKHX METOJIOB MCCIICIOBAHMSI,;

- TEXHUKOM COCTaBJIEHHS CXEMBI
CHHTE3a BEIIECTBA;

- MPAaKTHYECKUMH HABBIKAMH T10-
JIyYCHHSI, BBIICIICHUS U OYUCTKH
HEOPTaHWYECKHUX BEIECTB;

- HAaBBIKAMY CHHTE3a, BHIIE-TICHUS U
OYMCTKH XMMHYECKHUX BEILIECTB B
71a00PaTOPHBIX YCIOBUSX;

- HaBBIKAMH 0€30IaCHOr0
oOpallieHust ¢ XUMUYIECKHUMU
BEIICCTBAMU, IPUMCHICMBIMH B
MTPOM3BO/ICTBE U TIOBCEAHEBHOM
JIEATEITLHOCTH.

HpOd)eCCMOHaJleble Komnemenuyuu u uudukamopbl UX 00CMUIICEHUA

IIK-6

Cnoco0en
HCN0JIb30BaTh
COBpeMeHHbIe
KOMIIbIOTEPHbIE
TeXHOJOTHHU NPH
TJIAHUPOBAHUHM
HuccJea0BaHMI,
NOJyYeHUH U
oOpadoTke
Pe3y1bTaTOB HAYYHBIX
JKCINIEPMMEHTOB, cOope,
00padoTKe, XpaHEeHHH,
NpeacTaBJIeHUN 1
nepenade Hay4YHoi
uHopManmnu.

IK-6.1. 3HaeT oCHOB-
HEIE METOBI, CIIOCOOBI
U CPeNCTBa TONyYe-
HUS, XpaHeHus, o0pa-
0OTKH pe3yIbTaTOB
HAYYHBIX 3KCIIEPUMCH-
TOB C IIOMOIIILIO COB-
PEMEHHBIX KOMITBIO-
TEPHBIX TEXHOJIOTHI

IK-6.2. Ymeer nomy-
4yaTh U 00pabaThIBaTh
pe3yIbTaThl HAy9IHBIX
9KCHEPUMEHTOB C TO-
MOIIIbI0 COBPEMEHHBIX
KOMITBIOTEPHBIX TEX-
HOJIOTHUH;

IIK-6.3. Bnageer me-
TOJaMH PErHCTPALIUH
U IPOTpaMMHBIM 06ec-
MIeYeHUEM JUIs 00pa-
00TKH pe3yIbTaTOB
HAY4YHOTO SKCIEPH-
MEHTA.

3HaTh:

- OCHOBHBIE TEHJICHIINH Pa3BUTHUS
COBPEMEHHBIX HMH()OPMa-IIMOHHBIX
TEXHOJIOTU, COBPEMEHHbIE
CIIOCOOBI MPUMEHEHUS
KOMITBIOTEPHBIX TEXHOJIOTHI! B
00y4YeHNH 1 HayIHBIX
HCCIIEZIOBAHUSX;

- OCHOBHBIEC BO3MOYKHOCTH BBIYHC-
JIUTENBHBIX CHCTEM;

- CpeICTBa TEJIEKOMMYHHUKALUOH-
HOTO JIOCTYyTa K UCTOYHUKAM
Hay4YHOH MH(POPMAITHY;

- OCHOBBI MaTeMaTHYECKOT'O
MOJIETTMPOBAHHUS U TNITAHUPOBAHUS
XMUMHUYECKOTO KCIIEPUMEHTA,
OCHOBBI KBAHTOBO-XUMHYECKOT'O
MOJICIIUPOBAHUS U TEXHUKH UX
MIPOBEICHHUS;

- BO3MOKHOCTU IPUMEHEHHUS
KOMITBIOTEPHBIX METOJIOB
00paboTku HH(OPMAITUH TTPU
pelIeHUH Hay4YHO-HCCIIe0BaTeb-
CKHX 337124

YMmers:

- UCTI0JIb30BaTh COBPEMEHHBIE
KOMITBIOTEPHBIE TEXHOJIOTUH U
CpeAcTBa JOCTyIa K UCTOYHUKAM
Hayunoii nadopmaiyu, MeTo sl
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MaTemMaTH4ecKkoro MOACINPOBAHUA
(c HCTIOIB30BaHHEM TTAKETOB
nporpaMM oOpabOTKH JaHHBIX ).
Baaners:

- mpo(ecCUOHANBHBIMY 3HAHUSMU
COBpPEMEHHBIX WH(POPMAIOHHBIX
CHCTEM U TEXHOJIOTHIA;

- IPAKTUYCCKUMH HaBbIKaMH
paboThI C BBIYUCITUTEIHLHBIMU
CUCTEMaMH, C IPpUKIaAHBIMHA
MIPOrPaMMHBIMU KOMILJICKCAMH;

- cnocobaMu 00pabOTKY M aHATIU3a
MOJTy4EHHBIX PE3YIBTATOB C YIETOM
HMMEIOLIUXCS JIUTEPATYPHBIX
JAHHBIX U YMEHHEM IPEICTaBIATh
MOJTyYEHHBIE B HCCICIOBAHUIX U
CaMOCTOSTEIHHOM padboTe
pe3yAbTaThl B MHPOPMALMOHHOM
BHJIE;

- METOJIaM¥ CO3/aHus JJIECKTPOH-
HBIX ITOCOOWH, MyJTbTUMETHITHBIX
Mpe3eHTalui;

- TEXHOJIOTHSMH COCTaBIICHUS
00pa30BaTeIbHBIX IPOrPaMM

C IPUBJICUCHUEM COBPEMCHHBIX
AIIEKTPOHHBIX U KOMITBIOTEPHBIX

pECypCOB.

4. OB bEM JUCHUIINHBI 1 BUJIbl YYEBHOM PABOThHI

Taoauna 4.1.

O0beM IMCHUIIMHBI M BUABI y4eOHOH padoThl

Bun yuye6Hoii paGoThl Bcero 6
4acoB cemMecTp
OO61mas TpyA0eMKOCTh TUCHIUTUTHHBI 108 108
AyIUTOpHBIE 3aHATHS 76 76
Jlexkuun 32 32
JlaGopaTopHble 3aHATHS 44 44
CamocrositensHas padota ctynentoB (CPC) 32 32

5. COAEPKAHUE JUCIUIIVIMHBI, CTPYKTYPUPOBAHHOE I10 TEMAM
(PA3JAEJIAM) C YKASAHUEM OTBEJEHHOI'O HA HUX KOJIMYECTBA
AKAJEMHUYECKHUX NJIM ACTPOHOMHNYECKHUX YACOB 1 BUIOB YYEBHbIX

3AHSATUN




Tadauuna 5.1.
5.1. CTpykTypa u coaepxkaHue IUCHUILITNHBI

OO0m1ast TpyT0eMKOCTh JUCITUILTAHBI COCTABIISIET 3 3a4eTHBIC eANHUIEI, 108 Jacos.

Bunpl yueOHO# paboThI
Ne dopma TekyIero KOHTPOJIs
R 3 Jabop. YCIIEBAEMOCTH.
g Ulexkiuu | npakr. (CPC
3 pao.
BBenenue. Texuonorusa
XMMHUYECKOTO  aHajIu3a.
1 Mertposoruueckue 6 2 4 2 Tect k mab. pabore Ne 1
OCHOBBI AHAJMUTUYCCKOMN
XHMUH..
2 DTICKTPOXHMHYECKA 6 2 4 4 Tect k m1a6. pabote Ne 2
TUTPUMETPUS
3 Hotentmomerprecki 6 2 4 4 TecT k n1a6. padote Ne 3
METOJI aHAJIHN32
4 pH-MeTpudeckuii MeTot 6 2 4 4 TecT k ma6. padote Ne 4
Kynonomerpusi.
5 Konnykromerpus u|b6 4 6 4 | KontponpHast padota Ne 1
BOJITAMIIEPOMETPUS
6 Orrmieckue METORRL | g 4 6 2 Tect k mab. pabote Ne 5
aHaIM3a
7 ATOMHO-5MHCCHOHHEIA 6 4 4 4 Tect k mab. pabore Ne 6
METOJI aHaJIH3a
8 Meron TIaMCHHOH 6 4 4 2 Tect k 1a6. padote Ne 7
doromerpun
9 Merozel moeky1pHO# 6 4 4 4 Tect k 1a6. padote Ne 8
CHEKTPOCKOMUU
CrnektpodoromeTpruieck
10 MH - METOML afldiisa. | g 4 4 2 KonTponbnas padora Ne 2
JIroMUHECUEHTHBIN
METOJ] aHAJIH3a
Hroro: 32 44 32

5.2. Conepﬂcanne JUCHUILIMHBI «PU3n4YecKue MeTOAbI HCCIeA0BAHN

Beenenue.

[lpeamer  ananmuthuecko  xumuu  (Ay), GopMmynupoBka U ee  CTPYKTypa.
NuauBuayanbHOCTh Ay, €€ MECTO CPEIU IPYruX HayK, €€ CBsI3b C MPAKTUKOM. 3HauenHue Ay B
9KOHOMHKE, OXpaHe OKpyKarollei cpelbl, B 3IpaBOOXpAaHEHMH U Jpyrux cdepax.
AHanmuTHuecKas XMMUs ¥ 00IIECTBO.

OcHoBHbIE MPOOJEMBl Ay CHWXKEHHME Mpuaena OOHApyKEHHsI, MOBBIIIEHUE TOYHOCTH
n30UpaTeIbHOCTH aHajuW3a, aHaIM3 0e3 pa3pylleHus, IUCTAHIIMOHHBIA aHaIW3 W Jp.
CoBpeMeHHbIE TEHACHLIUHN Pa3BUTHS Ay

10



TexHoI0rus XUMHY€ECKOI0 aHAJIN3a

Copepxxanne KOMIOHEHTOB. BpiOop MmeTona aHanmuza. AOcomtoTHble (0€33TaloHHBIE) U
OTHOCHUTEIIbHBIC METO b aHaNu3a. OCHOBHBIC XapaKTEPUCTUKH METOJa aHAIN3a: MPaBUIHHOCTD,
BOCIIPOU3BOAMMOCTb, H30UPATENbHOCTh, 3KCIPECCHOCTh, KO3 UIKMEHT YyBCTBUTEIHHOCTH,
npenen oOHApY)KEHUS, HUXKHSISL ¥ BEPXHSIsI TPAHUILIBI ONMpeAesieMbIX coaepkaHuii. CTOMMOCTh
aHaimm3a. ABTOMAaTH3aIs aHaJIM3a U IPYTrHe TpeOOBaHUS K METO/IaM aHaJIH3a.

Metonuka MpPOBEACHHUS [AHHOTO XHMHUYECKOrOo aHain3a (METOJIMKA OMpPEIeICHHUS).
OcHOBHBIE cTaguu NpoBeneHust xumuueckoro ananusza. [[OCT, TV.

CriocoObl OLIEHKH MPaBUIBHOCTH PE3YJIbTAaTOB XMMHUYECKOTO aHAIN3a; HCIOJIb30BaHHE
CTaHJAPTHBIX 00pa3IoB, METOM T00ABOK, METO/ TPATyUPOBOYHOTO TpaduKa, CONMOCTABICHHUE C
IPYTMMH METOJIaMU, BHYTPEHHUU M BHEIIHUN KOHTpoJb. CTaHmapTHBIE O0Opa3Ilbl, aTTecTaIus
METOJIMK aHaJH3a.

AHaJuTHYecKOe NPHOOPOCTPOCHNE B CTPaHe U 3a py0exoMm.

Texnuka paboOThl B aHAJIUTUYECKOW J1a0OpaTOPUU M OCHOBHBIE TMpaBUJIa TEXHUKU
6e3omacHocTH. JIuTepaTypa mo ananutTHdeckoi xumun. KoopanHanus uccie10BaHui.
OcHOBHbIE COCTABHbIE YACTH TEXHOJOTHH XHMHYECKOr0 aHAJIN3A .

OcHOBHBIE OOBEKTHI AaHATH3A.

ITpo6ooTOop 1 MPOOOITOATOTOBKA.

MeToapl pazaeneHusi, KOHIEHTPUPOBAHUS U MACKUPOBAHHS.

MeToapl aHaIM3A.

Teopus 1 npakTUKA NPo600TOOPA M MPOOONOATOTOBKH.

OcHOBBI TOJATOTOBKY MaTepuaia K aHanuzy. [IpeactaButensHOCTh MPOOBL; Mpoda U 0OBEKT
aHanu3a; npoba u merton aHanuza. OTOOp MpPoO TOMOTEHHOrO M TE€TEPOTeHHOTO COCTaBa.
CrniocoObI moTy4eHus cpeaHeil mpoObl TBEPBIX, )KUIKUX U Ta3000pa3HbIX BEIIECTB reHepaIbHast
naboparopHas U aHanusupyemas npoba. KonrponeHas, apOuTpakHasi, BHyTPEHHSSI U BHELIHSSA
naboparopusie poOsl. [ToTepu u 3arpsi3HeHus MpoOsl. MeTobl U CPOKU XpaHEHUS MPoO.
YcioBus cranaaprusanum npodoordoopa u npodonoaroroku. 'OCTs1, TY.

OcHoBHBIE CIOCOOBI TMepeBoja B (GopMy, HEOOXOAMMYIO JUIsl JaHHOTO BHJA aHAJIM3A.
[MoaroroBka mpoOsI K aHAMU3y. MeToABI BCKPBITHS MTPO0: PACTBOPEHUE B BOJIE, KUCIIOTAX, CMECH
KHUCJIOT, IIeJoYyax; CIEeKaHWe, OIUIaBJICHHE, TEPMHUYECKOe pAa3JIoKEeHHUEe, Pa3NoKEHUE MO
JIABIICHUEM, TIPH TIOMOIIM BBICOKOYACTOTHOTO paspsiia M B IUla3Me; KOMOWHUpPOBAHHE
pa3IMYHBIX TPUEMOB; OCOOCHHOCTH PA3NIOKEHUSI OPTAaHUYECKUX COSTMHEHUN.

MeToabl MACKHPOBaHUs, pa3ieeHHusl, KOHIEHTPHPOBAHUSI.

MackupoBaHHe KaK METOJ TOPMOKEHHUS WIJIM TOJTHOTO MOJABICHUSI XUMUYECKON peakiiuu
B IIPUCYTCTBUH BEIIECTB, CIOCOOHBIX M3MEHUTH €€ HAIPaBICHHUE, CKOPOCTh, MM HHTEHCUBHOCTh
AQHATUTUYECKOTO CUTHATIA.

Bunpl MackupoBaHUST — TepMOJAMHAMHUYECKOe (pPaBHOBECHOE) ¥ KHHETHUYECKOE
(HepaBHOBECHOE).

I'pynnel MackupoBatee:

BemiectBa, oOpazyromue ¢ MEIAOIIMMHU 3JIEMEHTaMu 00Jiee YCTOHUUBBIE COSTUHEHUS.
BemniecTBa, M3MEHSIONINE CTETIEHb OKUCIICHUS MEIIAIOIIET0 HOHA.

BemiectBa, ocaxxaaromye MeIaromme HOHbl, HO 0Ca10K IPU 3TOM MOKHO HE OTIENISTh.
BemectBa co cnenuduueckum aeiictBueM. MacKupoBaHME U JE€MAacKUPOBAHHE U HX
UCIIONIb30BAaHUE B AaHAIMTUYECKON XHUMHUHU.

MeTo/b1 pa3fenenns u KOHIIEHTPUPOBAHUSI.

KonudecTBeHHBbIE XapaKTEPUCTHKU PA3EICHUS W KOHICHTPHPOBaHUS (KOd(h( UIIUEHT
pactipenenenuss D, crenenp m3BieueHus R, xoaddunment pasznenenus KA/B, xoaddummeHt
KOHLeHTprpoBaHus SK/).

OcaxneHue U coocazkaeHme.

Heopranuueckue W OpraHudeckue peareHTHl Uit ocakaeHus. CrocoObl pasjeneHus ¢
UCIIOJIb30BAHUEM KHCIIOTHO-OCHOBHBIX, KOMIUIEKCHBIX M OKHCIUTEIbHO-BOCCTAHOBHUTEIHHBIX
peakuuid. ['pynmoBble peareHTBl M MpeAbsBIseMble K HUM TpeOoBaHus. Kaccubukanus

i N =

el el
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KaTHOHOB M QaHHMOHOB B KaUeCTBEHHOM aHajM3e (CEpPOBOJOPOIHBIN METOJ, KHCIOTHO-OCHOBHOM
METOJ). KOHIIEHTPUPOBAHHE MHKPODJIEMEHTOB COOCAXICHHEM Ha HEOPraHWYeCKUX |
OpPraHUYECKHUX COOCATUTEIIAX.

IKeTpaKkuus.

OcCHOBHBIE 3aKOHBl M KOJHYECTBEHHbIC XapaKTEPUCTHKU dSKcTpakiuu. CKOpocTb
sKcTpaknuu. Kiaccupukamyss 9SKCTPAKIMOHHBIX TPOIECCOB. THIBI  AKCTParHpyIOUIHXCS
coequHeHni. HenonnszoBaHHble M HOHHBIE accouuaTsl. KoopIuHalnOHHO-HECOIbBaTUPOBAHHBIC
HEUTpaAJIbHBIC COEIMHEHUS. BrayTpukoMIIIeKCHBIE COEIMHEHMS. Koopaunannronso-
COJIbBATUPOBAaHHBIE  HEWTpalbHBIE  KOMIUIEKCH.  KOOpauHAIMOHHO-HECOIbBATHPOBAHHBIC
HMOHHBIE acCOIMaThl, KOMIUIEKCHBbIE KHUCIOTHl. (CrnocoObl OCYIIECTBIEHUS 3KCTPAKIIUU.
[lepuonuyeckass OSKCTpaKIMsA, HEMpPEpbIBHAS OSKCTPAKIMs, MPOTHBOTOYHAS JKCTPAKIIHSL.
[IpakTHyeckoe HCMONb30BaHUWE OHKCTpakiuu. Pa3neneHue BemiecTB. KOHIEHTPUPOBAHUE.
N3yuenue paBHOBECUI.

CopOnus.

Mexanusm cop6run. Copbumss Ha akTHBHBIX Yriisix. CopOuus Ha HOHOOOMEHHBIX U
xenatooopaszyromux copoenTax. CopOrus Ha KpeMHe3eMax ¥ XUMHUYECKH MOAUMUITIPOBAHHBIX
kpemHezemax. CopOIust Ha HEOPraHUYECKUX COpOCHTaX.

JApyrue meroasbl.

DOnexkTpoxumMuueckre MeTojbl. OTroHka (IUCCTWIALMSA, BO3TOHKA). 3OHHAas IUIaBKa.
CenextuBHOe pacTBopeHue. HampaBrnennas kpucramnuzanusa. Juddy3uoHHBIE METOBDI,
¢boTanus u npyrue.

Xpomarorpadudeckue METOJbl U UX KIacCHU(pHUKAIUS M0 arperaTHOMY COCTOSHUIO (a3 —
razoBass M OKMJIKOCTHas, 1O MEXaHHW3My B3aUMOJEHCTBHUS copOeHTa U  copbata
(pacnpenenuTenbHass, HOHOOOMEHHas, ajcopOnronHas, apduHHas, ocajoyHasi, aacOPOITMOHHO-
KOMIUIEKCOOOpa3oBaTebHast); IO TEXHWKE BBINONHEHHS (KOJOHOYHAs, OyMaxkHass —
IUIOCKOCTHAsl WJIM TOHKOCHOiHas Xpomartorpadus). CrmocoObl MOTYy4EHHsS] XPOMATOTPaAMM.
Xpomarorpadpuueckne mnapaMeTpel. Teopust xpomarorpaduyeckoro paszaencHus. [asoBas
xpomatorpadus. KuakoctHas kojgoHouHas xpomaTtorpadus. [InockocTHas xpomarorpadus.

Knaccudukanus GpU3nKo-XMMHYSCKHX METOJOB aHAIHN3a.

1.  DraexTpoxuMHuYecKas THUTPUMETPUS WU DIEKTPOXUMHUYECKHE METOMAbl YCTAHOBJICHUS
TOYKH  JSKBUBaJIEHTHOCTU. [lotenumomerpus. Kouaykromerpusa. Kymonomerpus.
BonbsTamnepometpus.

2.  OnTuvecKkue METO/bl aHAIH3A.

a) MeTopl aHamM3a, OCHOBAHHBIC HA aTOMHBIX CIIEKTpaX: YMHCCUOHHBIN (CHEKTpabHBIN
aHaiM3), aTOMHas abcopO1ys, IuIaMeHHast (POTOMETPHUsI, PEHTT€HOBCKasi CLIEKTPOCKOIIHSI.
6) Mertoabl aHanM3a, OCHOBAHHBIE HA MOJIEKYJISIPHBIX CHEKTpax: CHEKTPOPOTOMETpHUS,
momuHecteHius, UK-criektpockomnus, pesonancusie Metoasl — JI1P, IMP, SKP.

3.  dusuyeckue METObl aHATU3A.
Macc — cnekTpoMeTpusl, Y — CIIEKTPOCKOIUS, paJUOXUMUUECKHE.

MeTpoJioruyecKue OCHOBbI AHAJTUTHYECKOH XUMHHU

OcHOBHEBIE MCTPOJIOTHYCCKUC MMOHATHUA U IIPCACTABIICHUA: UBMCPCHUC, MCTOABI U CPCACTBA
W3MEpEeHul, MeTpOoJIoruueckue TpeOOBaHUs K pe3yibTaTaM U3MEPEHU, OCHOBHBIE MPUHIUIIBI U
crocoObl  o0ecrieyeHHss ~ JOCTOBEPHOCTH  PE3yAbTaTOB  WM3MEPEHUH,  MOrPEUIHOCTH.
AHaIUTUYECKUN CUTHAJ U IIOMEXHU.

EILI/IHI/II_U:I KOJIMYECTBA BCIICCTBA. CHOCO6LI BBIPAKCHUS KOHIICHTPALIUH.

Opranuzanyus ©  METOAOJOTHS  METPOJIOTMYECKOTO  OOeCHedeHUs  JIeATEIbHOCTH
aHamUTHYeCKOW ciyxObl. IlpoBepka ammapaTypbl, aTTecTallsi HECTaHJIAPTHBIX CPENCTB
n3MepeHuil. MeTposiorudeckas aTTecTaus aHaJTUTHISCKUX JIa00paToOpHil.

XUMHUYECKHE PCaKTUBBI, HUX KJIaCCI/I(i)I/IKaHI/ISI n o6ma51 XAapPaKTCPUCTHKA; HCILITAHUC
PEaKTUBOB M UX OYHCTKA.
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XumHuueckass MepHas IoCy/ia U ee rpaJyupoBKa. AHAIUTHYECKUE MTPUOOPH U TpeOOBaHUSA
K HHMM, KJIACC TOYHOCTH, ITPOBEPKA U TPaTyHpPOBKA, COYETAHUS C MUKponpoueccamu 1 DBM.

1. DaexkTpoxmMmuuyeckasi THTPMMeETPHUSI.

Obmas XapaKTEePUCTUKA JIEKTPOXUMUYECKHUX METOOB. Knaccugukarmys.
ONeKTpoxumMu4ecKkass  sueiika. VHIWKaTOpHBIM  JJEKTPOX M JBJEKTPOJX  CPaBHEHUS.
Huddy3nonnsnii mnoreHnuan. [ anbBaHMYECKMH JJIEMEHT M JJIEKTPOJIMTHYECKas s4erKa.
PaBHOBECHBIE AIEKTPOXMMHYECKHE CHCTEMBI. HepaBHOBECHBIE 3JIEKTPOXUMUYECKHE CHCTEMBI.
SIBneHMs, BO3HHMKAIOLIUME IIPU TNPOTEKAHWM TOKAa (OMMUYECKHME TaJECHUE HaIPSHKCHMUS,
KOHIIGHTPAaLlMOHHAss M KHHeTHYeckas mnossipusanus). llomsgpusanuoHHble KpHUBBIE U UX
HCIIONB30BAHUE B PA3IMYHBIX  DJIEKTPOXUMHUYECKHX  MeToAax.  UyBCTBUTENIBHOCTS,
CEJIEKTUBHOCTB, BOCIIPOU3BOIUMOCTb, IKCIIPECCHOCTD JJIEKTPOXUMUYECKUX METOJOB aHAJIN3A.

2.  IloreHnmoMeTpHYeCKHii MeTO] aHATH3A

Teopust BO3HMKHOBEHHUS IIOTEHLHUANIOB. JIBOMHOW dieKkTpuyeckuil cioi. HopmanbHble
aNeKTpoAHble noTeHnuansl. [loreHnman snexrpona B pactBope. llepenanpsiokenne. PeanbHble
JEKTPOAHbIE TNOTeHIManbl. M3MmepeHue mnoTeHIMana. ONEKTPOAbl B IMOTECHIMOMETPUH.
ONeKTpoapl CpaBHEHUS W WHAMKATOPHBIE JJEKTpoabl. lloTeHnmoMmerpuueckoe TUTpOBAHUE.
I'paduueckuii cnoco® HaxOXKAEHUS KOHEYHOM TOYKM THUTpoBaHMs. pH-merpuueckuii Meron
OIIpeCIICHUs KACIOT U OCHOBaHUM. CTEKIISIHHBIN 2JIEKTPOJ U €0 XapaKTePUCTHKA.

3.  pH-merpuueckuii MmeToa

HoHocenekTuBHbIe 31€KTpOabl. [[puMeHEHNEe TOTEHIHMOMETPUUECKOTO METO/Ia aHAIU3a B
NpaKTUKE aHalu3a W OIpPEAENICHUs KOHCTAHT JHMCCOLMAllMM OpPraHWYECKUX PEareHTOB U
KOHCTaHT YCTOWYMBOCTH KOMILJIEKCOB Me-R.

4.  Kyaonomerpusi. Konaykromerpus u BoJibTaMIiepoMeTpus

Kyaonomerpus.

Teopernueckue OCHOBBL. 3akoH (apages. CrocoObl ONpeAcieHHus KOJIWYECTBA
anekTpuyecTBa. [IpsMas M KOCBEHHass KyJOHOMETpHs. YCIOBHS NPOBEACHUS MPIMBIX U

KOCBEHHBIX  KYJIOHOMETPHYECKMX  ompeneneHud.  KyloHOMETpuYeckoe  TUTPOBAHHE.
[IpuMeHeHnEe KyJIOHOMETPHUUECKOIO METO/1a aHAJIN3A.
Konaykromerpus.

TeopeTnueckre OCHOBBI KOHJYKTOMETPUUECKOIO MEOJA aHajn3a. JJIEKTPOIPOBOJAHOCTD.
VYienpHOE CONPOTHBIIEHUE. YJENIbHAs 3JIEKTPOINPOBOAHOCTb, SKBHMBAJICHTHAs W MOJISpHas
aNeKTponpBoAHOCTh. KoHaykromerpuueckoe TUTpoBaHHE. KpuBblE KOHIYKTOMETPHUYECKOIO
TUTpoBaHus. [IlpuMeHeHne KOHTyKTOMETPUYECKOT0 METO/1a aHAJIM3A.

BoabTamMnepomerprnueckne MeTOABI.

Teopus nonsporpaduueckoro meroga. Obume Bompockl. Kiaccudeckas nosnsiporpadus.
[MonsipuzanmonHsie  KpuBble.  Onektpoabl.  [loreHnman — momyBosH.  KauecTBeHHBIN
nonsporpapuueckuii  ananu3. Ilomsporpaduueckuit  ¢gon. Teopus  KOIMYECTBEHHOI'O
MoJIApOrpapuuecKoro aHajInu3a.

AMIIEPOMETPUUECKOE TUTPOBAHHUE.

CymHocTtbs MeToaa. MHauKaToOpHbIE 3JE€KTPOIbl. BUIBI KpUBBIX TUTPOBAHUA.

5. OnTtuyeckne MeToAbl aHAJIHM3A

CoBpemenHoe ctpoeHue aroMa. CHeKTp 3JIEKTPOMArHUTHOIO M3JIyYEHHs, €0 OCHOBHbIE
XapaKTEPUCTUKUA U CTIOCOOBI MX BBIPAXKECHUS (IJTMHA BOJHBI, 4YaCTOTA, BOJJHOBOE YHUCIIO, DHEPTHUS
U ap.).

Meto 1 aTOMHOM CTIEKTPOCKOIIHH.
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OcHOBHBIE U BO30YXKAECHHBIE DJEKTPOHHBIE COCTOSHHUS AaTOMOB. ODHEpreTHYecKHue
nepexoabl. [IpaBuino or6opa. 3aKOHbBI HCITYCKaHUS M MOTJIOIIEHUS. BepoITHOCTH 37€KTPOHHBIX
NIEPEXO0JI0B U BPeMs JKU3HU BO3OYKICHHBIX COCTOSIHUN. XapaKTEpPUCTHKA CIIEKTPAJIbHbBIX JTHHUH.
CBs13p MHTEHCUBHOCTH C YUCJIOM M3IYYarOIIUX YaCTHULL.

6. ATOMHO-DMHCCHOHHBII MeTOJ aHAJIN3A

HcTounuku aroMu3anuu U BO30YKICHHS: DJIEKTPUICCKUE pa3psabl (IyrOBbIE, HCKPOBLIE U
)Ip.), IJTaME€HHa, I1a3MaTpOHBI, WHAYKTUBHO-CBS3aHHAs Iia3ma, JIa3€Phl. OcHOBHEIE
XapaKTCPUCTHUKHU HCTOYHHUKOB aTOMHU3alluu, TEMIICpaTypa I1J1a3MBI, COCTaB IIJ1aMCHU,
KOHIIEHTpalus 3J€KTPOHOB. PU3NUECKrEe U XMMUYECKHE MTPOLIECCHI B NICTOYHUKAX aTOMHU3ALUN U
BO30YXICHUS.

MeTponoruuyeckue XapaKTEepUCTUKU CHEKTPAJIbHOIO AaHalIW3a: IIYMbl W OTHOLIEHHE
CUTHAJI-IIYM, OICHKAa MUHHUMAJIBHOTO QAHAJIMUTHYCCKOr0 CHIrHalla, IIpPCACibl O6Hapy)KeHI/IH.
OcHoBHBIE TpeOOBaHUS K cTaHAapTaMm (dTasoHaM). KauecTBeHHBIH W KOJUYECTBEHHBIN aHAIH3.
Konunuecrsennas 3aBUCUMOCTDH MCKOY HMHTCHCUBHOCTBIO CIICKTPAJIBHBIX JIUHAN n
KOHIIEHTpaIue.

Arnmaparypa: CTHJIOCKON, CTHJIOMETPHI, CIeKTporpadbl, KBaHTOMETpHL [IpumeHeHUe
MeToza.

7.  Mertoa miiameHHoi ¢goToMeTpHHU

CymHocts Metona. IlogroroBka mpoObl K aHanu3y, OCOOEHHOCTH BBEIEHHS INPOObI B
wiamMeHHa. ['openku u pacneuutend. [lmamennsie ¢oTomerpsl. [IpumeHeHHe MIaMeHHON
¢doromerpun.

ATOMHO-AOCOPOIMOHHBIN METO.

OcHoBBI MeTOna. MICTOUYHUKM W3ITy4YeHHs, UX XapaKTepucTtuka. VICTOYHUKHA aTOMU3AIUH.
KonnuectBennsiii ananu3. CrnocoObl ompeneneHus KOHIEHTpauud. Amnmapatypa. DaxTopsl,
BIIUSIIOLIUE HA pe3yabTaThl aHanu3a. [Ipenmyiiectsa u HegocTaTku MeToaa. [Ipumenenue.

PeHTreHoBCKasi M 3JIEKTPOHHAS CIIEKTPOCKOMUSI.

PentrenoBckasi cnektpockonusi. OcCHOBbI MeToAa. PeHTreHo-abCcopOIMOHHBIN aHANU3.
PentrenoBckas (myopecuenus. PeHtreHoBckas poTodnekTpoHHas cnekTpockonus. CyIHOCTh
Y XapaKTEPUCTHKA ITUX METOJIOB.

8.  MeToabl MOJIEKY/ISIPHOI CIIEKTPOCKONMHU

Crextpbl Mosiekyd. [lonHas sHEprus MoJjieKysl Kak CyMMa 3JIEKTPOHHOM, KoJiebaTenbHON U
BpalaTeIbHOM, CXEMBbI JJEKTPOHHBIX YpPOBHEH MoJieKyabl. OCHOBHBIE W BO30YKICHHBIC
JJIEKTPOHHbBIE COCTOSIHUSL. Ocob6enHoctu MOJIEKYJISIPHBIX CIIEKTPOB. CrnocoOsr
MOHOXPOMAaTHU3ALMH JTyYUCTON SJHEPTUN.

Knaccudukanuss cnekTpaibHbIX NpHOOPOB M HMX  XapaKTEpPUCTUKA:  JHCIIEPCHS,
paspemiaromiasi cuia, cBerocuia. [IpeeMHHUKH wu3iydeHus: (OTOAIMYIbCUS, (OTOIIEMEHTHI,
¢doroymHOKHUTETH. METOIBI MOHOXPOMATH3ALIUH.

9.  CnekTpooToMeTpHYECKHI METO/I AaHAIN3A

OcHoBa metona. OCHOBHOM 3ak0H cBeTonoriomenus byrepa-Jlam6epra-bepa. MosnspHbrit
KodQpuuueHT mnorioumeHus. BplOop oNTHManbHBIX YCIOBUH (HOTOMETPHUUECKON peakluu.
Brnusane pa3nuvHblXx (AKTOpPOB HA TOJHOTY 00pa3oBaHUs (POTOMETPUUYECKON pEaKIIUH.
Iloctpoenune rpanyupoBouHoro rpaduka. IIpuuMHBI OTKIOHEHHS OT MNPSAMOJIMHEHHON
3aBUCHUMOCTH ONTUYECKON IIIOTHOCTU OT KOHIEHTPALIUHU OIPEIEIieMOro BEIeCTBA.

MeTposoruueckue XapakTepUCTHKH CIeKTpodoToMeTpuueckoro ananusa. [IpaBuiabHOCTD,
BOCIIPOM3BOJMMOCTb, YYBCTBUTEIBHOCTb, IpeAesl OOHApYXEeHHs W Juana3oH OINpeaelisieMbIX
COAEpKaHUM, CEIEKTUBHOCTb U JIP.

Anmaparypa. CnocoObl MOHOXpOMAaTH3aIlUU JIYYHCTOW dHeprud. Komopumerpus,
¢doromerpus, cnerpodoToMeTpus.
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AHanUTHYECKOE  TPUMEHEHUE CHEKTPO(POTOMETPUIECKOTO MeToaa aHaJIM3a.
KauectBennslii ananu3. KonuuectBeHHblld aHanmu3. CrnocoObl ompeneneHus KOHLEHTpaluu
(rpazyrpOBOYHBIH rpaduk, METOJL 100aBoOK, Qg depeHIraIbHbIHI METO[,
CIEeKTPO(HOTOMETPUUECKOE TUTPOBAHHE).

AHanu3  MHOTOKOMIIOHEHTHBIX  cucTeM. lccienoBaHME  XMMHMYECKMX  CHUCTEM
cnekrpodoToMerprueckuMu Metoaamu. OmpeneneHue 4Yucia KOMIOHEHTOB. OrmpezaeneHue
COCTaBa KOMIUIEKCHBIX COEAMHEHHMH (METOJ MOJISIPHBIX OTHOIIEHUH M H30MEpHBIX CEPHi).
Ornpenenenrie KOHCTAHT PABHOBECHM H T.1.

JIloMHHeCIIeHTHbIII MeToJ aHaJIn3a

Paznuunple BHUIBI JIOMHHECHEHIIMM W WX Kiaccupukanus (paauoIFOMHHECICHITHS,
AJICKTPOJIFOMUHECIICHIIAS,  XUMHOJIIOMUHECIICHITHS, (hOTOTFOMUHECTICHITHS ). OCHOBHEIE
3aKOHOMEPHOCTH  MOJIEKYISIpHOH  (OTONIOMUHECHeHIIMH.  He3aBUCHMOCTh  CIIEKTPOB
JIOMHHECIICHITMU OT JUTHHBI BOJHBI BO30YyXmaromiero ceera. 3akoH Crokca-Jlommerns. [Ipasuno
3epKaIbHOW CUMMETPUHU CTIEKTPOB MOTJIONMIEHUs U (piyopeciieHnnu (mpaBwio JleBmmHa). 3akoH
Baswuiiona.

TylieHue  JTIOMHUHECICHIUU: TEeMIIepaTypHOE, KOHLIEHTPUPOBAHHOE,  TYIICHHE
MOCTOPOHHUMH TMPUMECSIMHU. METpOJIOTUYECKHE XapaKTEPUCTHKH MeToja (TMPaBHILHOCTD,
BOCTIPOM3BOIMIMOCTh, CEJICKTUBHOCTb, H30MPATEIBHOCTh, MpeaeNl OOHApY)KEHUs, IUara3oH
ompeieNIeMbIX KOHIICHTPAIMHA U J. ).

Hcnonbs3oBaHne OPraHMUECKUX PEareHTOB B JIIOMUHECIIEHTHOM METO/I€ aHaJN3a.

OnTruyeckre CBOMCTBA peIKO3eMEeTbHBIX 3J1eMeHTOB. CoOCTBEHHAs JIFOMUHECHIeHIns P30.
JIroMuHecIUpyoIIe KOMIUIEKCHBIE coeanHeHus: P35 ¢ HeopraHW4ecKMMU M OpPraHMYECKUMU
peareHTamu.

[TpumeHeHne TIOMUHECHICHIIME KOMIUIEKCOB P30 i1t X MHAWBUYaJIbHOTO ONPEICIICHUS
IIPU UX COBMECTHOM MPHUCYTCTBUH.

6. ObPA3OBATEJIBHBIE TEXHOJIOI'MHA

[IpenogHeceHne  TEOPETHMUECKOIO  MaTepuana  OCYIIECTBISETCS C  MPUMEHEHUEM
NEKTPOHHBIX  CpelIcTB  o0yueHus. HekoTopsle  paszensl  TEOPETHUYECKOrOo  Kypca
paccMaTpUBAIOTCSl C HCIOJIb30BAaHUEM OIEpeKarolleld caMOCTOSTEIbHONH padOThl: CTYAEHTHI
MOJTy4aloT 3aJJaHUe Ha U3YYeHHE HOBOT'O MaTepHalia 10 €ro U3JI0KEeHHS Ha JIeKITHH.

Jlns  OIEeHKM OCBOEHHS TEOPETUYECKOro MarepHuaja CTYA€HTaMU HCHOJIb3YIHOTCS
NUCbMEHHBIE U YCTHbIE KOHTPOJIbHbBIE PAOOTHI.

B pamkax uTeHus Kypca MperycMOTPEHO IMocelieHne (pU3NKo-XUMUYECKUX J1abopaTtopuit

ITPOMBINVICHHBIX 1 HAYYHO-UCCJIICJOBATCIILCKUX OpFaHI/I3aL[I/II>'I.

7. MIEPEYEHDb YYEBHO-METO/JMYECKOTO OBECIIEYEHWS 1S
CAMOCTOSTEJBLHOM PABOTHI OBYYAIOINXCSA MO JUCHUILINHE
(MOJZIYJIIO)
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JIeKIIMOHHBIE 3aHATHS MMPOBOAATCAH 1 pa3 HEACIIIO B o0beme 1 yaca u 2 yaca J'Ia60paTOpHO-

MPAaKTUYECKUX 3aHIATUH B IIeCTOM ceMecTpe. [locne okoHYaHUs U3ydeHUs KaXKI0H TEMBbI

CTYACHTEI ITPOXOJAAT TCCTUPOBAHUC, CO6€C€I[OBaHI/Ie, BBITIOJTHATOT KOHTPOJIBHEIC pa6OTI)I.

7.1. IlepedeHb-yueOHO-METOUUECKOTO 0OecTIieueHUs 111 00YJarOIIMXCs IO JUCITUILINHE:

1.  Ilentun KO.A., Buikos JI.B. ®usznueckue MeToasl ucciaeaoBanus B xumuu. M: Mup, 2009.

2. Tlentun I0.A., Kypammmuna I'.M. OcHOBBI MOJIEKYIsIpHOM criekTpockonuu. M: Mup, 2008.

3. Bunkos JI.B., Ilentun FO.A. ®u3nueckue MeToApl UCCIEAOBAHUS B XUMUU. CTPYKTYpHBIE

METO/IbI M ONTHYECKas crnekTpockonus. M: Bercmr. mik., 1987.

4.  Bwuuxos JI.B., Ileatun KO.A. ®usndeckre MEeTOAbI HCCICAOBAHNS B XUMHUH. Pe30HaHCHBIC

U JIEKTpOONTHYECKHE MeToibl. M: Bpicu. mik., 1989.

5. [paro P. ®usnueckue metoas! B xumuu. B 2-x 7. M: Mup, 1981.

7.2. Yxazanus 111 00y4Jaromuxcs 0 OCBOCHHIO JUCITUTUTHHBI

Ta6auna 7.1.. Cogep:xkanue caMoOCTOATEJIbHOI padoThl 00yUYarommXxcst

Homep | Temwi/éonpocsi, evinocumvle na camocmoamenvroe | Kon-6o | @opmer pabomei
paszoena usyueHue yacos
(memwi)
1. HccnenoBanue ciekTpoB MOMIOMICHUS METAILIA, 6 cobece10BaHME,
peareHTa 1 KOMILIEKCA. TECTOBBII
KOHTPOJIb
DKCTPaKIIMOHHO-(DOTOMETPUUECKUN METO] 8 cobeceoBaHue,
2. pa3aeneHus U ONPEaeICHUS] METAJIJIOB, OPraHMYE€CKHUX TECTOBBIHN
COCIVMHECHUM. KOHTPOJIb
3. CTpoeHHE aTOMOB JIMTAHJIOB W HX OINTHYECKHUC 6 cobecenoBaHue,
. TECTOBBIN
CBOICTBA.
KOHTPOJIb
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4, Buapl TIOMHUHECHIEHIIMA — MOJIEKYJISIPHBIE U UOHHBIE, 6 cobecenoBanue,
TECTOBBIN
WX pa3indue.
KOHTPOJIb
5. KayecTBeHHBIH CHEKTPaJbHBIM aHaIM3 psAna Mpood 6 coOeceqi0BaHuE,
Ny N TECTOBBIN
MECTHOU CBIPHEBOI 0a3bl.
KOHTPOJTh

8. OHEHOYHBIE CPEACTBA JJISA TEKYIIEI'O KOHTPOJIAA YCIIEBAEMOCTH 1
MPOMEXYTOYHOM ATTECTAIIUA

Ilpumepnuie éonpocel ona codecedosanusn

1. KakoBa poib pu3nuecKkux METo0B B XUMHUH?

2. Jlaiite ompejeneHue MPSMON ¥ 00paTHOM 3a1a4n (PU3UIESCKOTO METOIA.

3. HazoBute Hanbomnee BaXKHbIE XapaKTEPUCTUKU CIIEKTPOCKOMTUYECKUX METOJIOB UCCIIEIOBAHMUS.

4. Packpoiite cyliHOCTb JUPPAKIIUOHHBIX METOIOB HcciieaoBaHus. O0IacTH IPUMEHEHUS.

5. Kak M0OXHO onpesienuTh XapakTepUCTHUECKOe BpeMs MeToza?

6. Kakue MOJIEKyJIbI IMEIOT COOCTBEHHBIH JIUITOJIBHBI MOMEHT?

7. OnuimuTe MOBeIeHUE TUAIIEKTPUKA B CTATUYECKOM 3JIEKTPUUECKOM Mosie?

8. Uro Takoe mossipu3yeMocTh BemiecTBa? Kakue BUABI MOJMSPU3YEMOCTH MOKHO BBECTH IS

MoJseKyn?

9. MoxeT 1M paccMaTpUBaThCS BEIMYMHA OPHEHTAIIMOHHOHN MOJISIPH3YEMOCTH B KadyeCcTBE

MOJIEKYJISIPHON XapaKTEPUCTUKU?

10. Hanummmure ypaBuenue Kiaysmyca — Moccortu. O0bscHUTE (QU3HUYSCKUN CMBICT BEIIMYHH,

BXOJIAIIUX B 3TO ypaBHEHUE. [[JIs1 KAKUX BEIIECTB OHO MOXKET ObITh IPUMEHUMO?

11. Hanummwmre ypaBHenue Jlopentma — Jlopenna. O0bsicHUTE (PU3NYECKHUIA CMBICT BEIWYHH,

BXOJIAIIUX B 3TO YpPaBHEHHUE.

12. Hamumure ypaBHeHue Jlebast u 00BsICHUTE GU3UUESCKUN CMBICI BEIMYWH, BXOISAIIUX B HETO.

13. B uyem 3akimtouaercst mepBblii meton Jlebas i ompeAeneHHs AMUIOIBHBIX MOMEHTOB

MOJIEKY?

14. B uyem 3akmouaeTrcs BTopoil meton JleGas IUIst ompenesieHHs AWUIOIBHBIX MOMEHTOB

MOJIeKYy1? 3aBUCHUT T ONpeNeNsieMoe 3HAueHUE TUIOJLHOTO MOMEHTa MOJIEKYJIbl OT BHJA

pactBopuTes?

15. Yto Takoe 00epTOHBI M cocTaBHbIe YacToTh? Uem oOycnoBieHo ux mossieHue B MK

cnekrpax?

16. Ot kakux (akTOpoB 3aBUCHT BEJIMYMHA CHUJIOBOW MOCTOSHHON? [loueMy st TpOMHBIX

cBsA3€il oHa HanbosbIIas?

17. Yto Takoe xapaktepuctuueckas dactota? [lo kakoMmy NpUHIMIY YacTOTHI pa3leisioT Ha

XapaKTepUCTHUUECKHUE U HEXapaKTEPUCTUYECKHUE?

18. Kakoe koneOaHue Ha3bIBAalOT BaJICHTHBIM, a Kakoe nedopMannoHHbM? [louemy 3TO

paszeneHue ycIoBHO?

19. Kak Ha ocHoBanuu UK crekTpoB MOXKHO CeNaTh 3aKIOYEHHE O croco0e KOOPAMHAIIUU B

KOMIUIEKCHBIX COEUHEHUAX ?

20. Tlepeuncnute ocHOBHBIE 00nacTu mpuMeHeHus VK crekTpockomnuu, mpuBeuTe NpUMeEpHI.
17



21. KakuMM OCHOBHBIMH CBOWCTBAMU XapaKTEPU3YIOTCS 3IEKTPOHHBIE COCTOSIHUS MOJIEKYIT?

22. Kax ¢opmymupyercs npuHiun @Ppanka — KoHmoHa A BEpOSTHOCTH SJIEKTPOHHBIX
nepexo10B?

23. Tlo xakuM TNpU3HAKAM MOXKHO HJICHTH(PHUIMPOBATh B Y@ CIEKTpE IOJIOCY IMOTJIONICHUS
n—n* nepexoga? Yem OOBACHAIOTCS CABUIM 3TOM TIOJIOCHI HPU H3MEHEHMH MOJSPHOCTU
pactBOopUTENS?

24. Kak BiMAeT CONpsOKEHHE XPOMO(OPHBIX TpyHNI Ha MX 3JIEKTpoHHBIH crnekTp? Kak
OTpakaeTcd Ha HWHTEHCHUBHOCTM T—T* I0JIOCHl MOTJIOLIEHUS HW3MEHEHHEe KOH(pOopMaluu
COIPSIKEHHON CUCTEMBI IBOWHBIX CBA3EH?

25. OxapakTepu3yilTe YCIOBHS MOJYYCHHSI U CTIOCOOBI M300paKEHUS SIICKTPOHHBIX CTICKTPOB.
26. TloueMy OKTa»’ApUYEeCcKHEe KOMIUIEKCHI (crmadoro moiisi) Mn2+ OKpaiieHbl 3HAYUTEIHHO
MeHee MHTEHCUBHO, YeM TaKHe ke KoMIuiekchl Cr3+

27. OObsicHHTE, B UeM 3aKII0YACTCS BIMSIHUE CITUH-OPOUTATBHOTO B3aUMOICUCTBUS U ddeKTa
Sua-Tennepa na DCII?

28. Kax BbIpaskaeTcst SHEprusi B3aUMOJCHCTBUS spa, OOJAIAIONIET0 HEHYJIEBBIM CIIMHOM, C
BHEUTHUM MAarHUTHBIM HoJieM?

29. KakoBbI yCJI0BUS SI€PHOTO MATHUTHOTO pe30oHaHca?

30. Uro Takoe criMH-penIeTOYHast U CIUH-CIIMHOBAs penakcanus?

31. TlepeuncnuTe U 3aMUNINTE BRIPAKEHUE U KB XUMUYECKUX CABUTOB B SIMP.

32. Uto BiamseT Ha BEIMYMHY XUMHUYECKHX cABUTOB B SIMP? Iloyemy XuMUYEeCKHe CIBHUTH B
SIMP 19F u 3C MeHsa10TCd B 3HAUNTEIBLHO OONBIIEM auana3one, yeM B [IMP?

33. Uro Takoe KOHCTaHTa SKpaHUpOBaHUA siApa? B BHIe KaKMX COCTaBISIONINX €€ MOKHO
MpEeJCTaBUTH?

34. OObsacHHUTE MIPUPOAY CIUH-CIIMHOBOTO B3ammojeicTBus? Kakue cBeieHue MaeT BeIHMUMHA
KOHCTaHTBI CHMH-CIIMHOBOT'O B3aUMOIEHCTBUS?

35. VYkaxxuTe OCHOBHBIC TapaMeTPhl U XapaKTepHbIe YepThl ciekTpoB AMP nepBoro mopsika.
36. Uro Ha3bIBacTCs ICKTPOHHBIM 3 dekTom 3eeMana?

37. B uem paznuuune SIMP u OIIP cnekrpockonuu?

38. B uem 3akirodaeTcs yCIIOBHE MAarHUTHOTO pe3oHaHca? Hanmumure ypaBHEHHE.

39. Yrto Takoe g-¢aktop JlaHae u kak OH BIUAET Ha NoOJ0XKeHue curHana JI1P?

40. Yro Takoe AJIEKTPOH-SIIEPHOE CBEPXTOHKOE B3aMMOACHCTBUE?

41. KaxoBbsl mnpaBuia o0TOOpa AN MEPEXOAOB MEXIY 3€E€MAaHOBCKUMHU YPOBHSMHU IO
ANEKTPOHHOMY U SIIEPHOMY CIIMHOBBIM KBAHTOBBIM YHCJAM B CHUCTEMAaX C AJIEKTPOH-JI€PHBIM
CBEPXTOHKHUM B3aUMOJAECHCTBUEM?

42. B 4eM CyTh METO/Ia «CITUHOBBIX METOK»? Kakue JaHHbIe OH TIO3BOJISIET TIOTyYaTh?

43. TlpuBenute npumepsl npumenenus IIIP cnexTpockonum.

IIpumepul 3a0anuii KOHMpPOLHBIX padom

Bapuanm 1

1. PaccuuTaTh MakCHMaJlbHO€ OTKJIOHEHHE aTOMOB OT pPaBHOBECHOTO pACCTOSHUS B
mosnekyine HB,, Haxopsmieiicss B mepBoM BO30YXKIEHHOM KOJIeOATETHHOM COCTOSHUU.
Cunosas nocrosuHas — 408 u/m, r .= 1,414 A.

Orser: 0,19 A.

2. B cmekTtpe mnornomeHus razoo0pasHoro P;umerorcs momocel 774,8 m 154 cm 1

Omnpenenure 4YacToTy KOJEOAHUS TapMOHMYECKOTO ocuwuisiTopa Py, koadduumeHT

aHFapMOHI/I‘{HOCTI/I.
Oteet: 7804 cm 1, 3,59 10°% em L.

18



Konebarensusie BomHOBbIe umcna Mmonekyn HCI1, IC 1, M, HJl nns ocHOBHOTO
coctosiuus paBHbI: 2885, 1990, 2990, 3627 cm 1. Beumcnuts usmeneHue SHEpPruu B
kJ[/Monb B peakiuu

HC1 + O, = AC1 + H/. Beiensercst win MorJIonaeTcst SHePrus ?
OtBet: Boiensercs 1, 54 xJx/mMoib.
OcHOBBIBasiCh Ha TIpaBWje OTOOpa, CBSI3aHHOM C W3MEHEHHMEM TIpH KoJieOaHUU
JUTIOJIBHOTO MOMEHTa MOJIEKYJIbI, BBISICHUTE, OynyT Jin nposiBisatbest B UK-cnektpe vs
Vas, O - KonebaHUs MOJEKyd: MmapaauxjopoeH3ona, Qopmanpaeruaa, TMNEPeKUCH
BOJIOPO/Ia, IIMC- U TPAHC — IUXIIOPITHIICHA?
Ilonw3ysce pacopeneneHreM bosbliMaHa, BBIYUCIUTE OTHOLICHUE 3ACEIICHHOCTEH
KoJeOaTebHBIX YpoBHEH ¢ v=0u v =1 mist monekyn Hp,
K>, eciiu ocHOBHBIE YacTOTHI UX KoJieOaHui paBHbI 4401 cMm Tu92cem
Temnepatypa 298 K.
Ortger: Hy - 1,67 10°%; K, - 1,56.

Bapuanm 2

NmeroTes nu pa3nuuus B KosedaTeabHO-BpalaTeabHbIX cekTpax Mojekyia CO, u HCN?
OTtBet 060CHYIITE.

VY monekyn N,O u NOyumeercss mo 3 OCHOBHBIX KOjeOaHHsI, HEKOTOPbIE W3 HUX BUIHbI
onnoBpemeHHo B UK n KP — cnektpax. Ilonocer NoO umeror mpocroit PR —konTyp,
nosiockl NO2 — CII0’KHYI0 BpalllaTeNNbHYI0 CTPYKTYpy. KakoBo ctpoenue mosiexyin?

Boruucnure uncio 060poTOB B CEKYHAY, KOTOpOe coBepiaet Mojekyna BrF ¢
MOMEHTOM uHepuuu 7,837 10 kr M?, KOra OHa HAXOUTCS B COCTOSHUH C pas-
weiMu J: 0; 1; 10.

OtseTsl: 0; 3,02 '1010; 2,24°10 et

BpamatenpHas mocTossHHAs H*C1 paBna 10,5909 emt Uewmy oHa paBHa i
HC1 u 1*C1?

Otsersi: 10,5739 1 5,4460 cm ™

Jna monexynsl HC1 BpamarensHas nocrosiHHas pasHa 10,593 cm™, mocrosHHas
[EHTPOOEIKHOTO pacTsHKCHHS — 5.3 10" em . Borumcinre 4acTOTY KOJI€OaHUs U
CHJIOBYIO TIOCTOSIHHYIO CBSI3H.

OTBeTHL: Vo=2995 CM'l; k=516 u/m.

Bapuanm 3
CKOJIBKO MHUKOB CO CBEPXTOHKOM CTPYKTYPOH MOXKHO 0KUAATh BCJIEICTBUE

JIEIOKATM3allii HECTIAPEHHOTO JJICKTPOHA B KATHOHE THOSH30IXPOMa MEXITY
KOJILIITAMU ?

2. Tlpenckaxure CTIEKTp HOH-pPaUKaIa XJIOPOCH30IIa IPU YCIIOBHUH, YTO Pa3peIieHb

BCC€ CBCPXTOHKHUC JINHUU.

3. His kakoro OHMMOJICKYJSIPHOTO TIpoliecca — € KOHCTAHTOH CKOPOCTH 10" wm 10—
yIIMpPEHUEe JUHUHU TPU MPOYUX PABHBIX YCIOBUAX OyaeT 6oblie?

4. B orcyrcrBue kakoro-nubo oomena asa nuka A-H u B-H orcroar npyr ot apyra B
cunektpe SAMP na 250 ru. Ilpu koMHaTHOW TemmepaType MPOUCXOAUT OOMEH U MUKU OTCTOST
apyr ot apyra Ha 25 ru. Bpems cnun-pemerounoit penakcauuu A-H u B-H Benmko, u o0a
COEJIMHEHUS MPEACTaBICHbl B OAMHAKOBBIX KOHUEHTpausx (0,2 M). BbIUMCINTE BpeMs KU3HU
MPOTOHA Y A U 0TCI0/Ia HAWJUTE KOHCTAHTY CKOPOCTH 0OMEHA (YKa)KUTE €TUHULIBI).

5. B nannom coenuaeHnn MF4 (s M | = o 2) 3HaueHue Jy.g paBHo 150 ru. B oTcyrcTBUE
xuMmHuueckoro oomena curaisl F u M-F orctosar npyr ot apyra Ha 400 ru. [Ipu komHaTHOMN
temnepatype F u MF, 00MeHUBaIOTCS ¢ TaKOM CKOPOCTBIO, YTO TOHKAasi CTPYKTypa HauHWHAeT
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ucuesarb. [lpenmnonoxvB Hamuyue OAMHAKOBBIX KoHUeHTpauuid M-F u F u orcyrcTBue
CTAOMJIBHBIX MPOMEKYTOUHBIX BellecTB, Beunciaute T mis F. KakuM momkHO OBITh paccTosiHUE
Mexnay nukamu MF u F npu atux ycnosusix?

Kpumepuu OUEHKU omeema cmydenma npu évlnoinenuu KOHmp0./'le0l2 pt160H1bl

Ounenka TpeboBanus kK 3HAHUAM

OTJINYHO MNPUBCACHBI IIOJIHBIC TIPAaBUJIBHBIC PCUHICHUA, OTBCTBI TI'PaMOTHO
apryMEHTUPOBAHbI

Xopouio AOMYIICHBI HEC3HAYUTCIIBHBIC IMOTPCIIHOCTH IMMPU OTBETAX Ha BOIIPOCHI,

apryMeHTanus Obuia He OJTHOM

YIOBJIETBOPUTEIHLHO | B OTBETaX Ha HEKOTOPHIE BOIMPOCHI JOMYIIEHBI IpyOble OMIMOKH, YaCTh
BBIBOJIOB HE ApI'YMEHTHPOBAHA WJIM apT'yMEHTHPOBAHA HENTPABUIIBHO

HEY/IOBIETBOPUTENBHO | OTBeTHl Ha 50 u Oonee % BOMPOCOB OMIMOOYHBI, OOJBITUHCTBO
BBIBOJIOB HE ApI'yMEHTHUPOBAHbI WIH ApPTyMEHTUPOBAHBI HEMTPABUIILHO

Ilpumepnaa memamuka peghepamos
1. TepMoarHaAMHUYECKUI MacC-CIIEKTPOMETPUUECKHUM SKCIIEPUMEHT.
2. MeTo/1bl Hcce10BaHUSl MOH-MOJIEKYIISPHBIX PEAKIIHA.
3. CeKTpoCKONHsI HOH-LIUKJIIOTPOHHOTO PE30HAHCA.
4. Pedpakromerpus.
5. Y — p€30HAHCHAsI CTIEKTPOCKOMHS
6. MeToz 3JIEKTpUYECKOr0 PE30HAHCA.
7. TeopeTnueckue oCHOBHI U 00sacTu npumeHeHust JI1P — cniekrpockonuu.
8. TeopeTnueckue OCHOBBI U 00JacTH MpUMeHeHust metoaa SIMP.
9. CpaBHuTtenbHbIe XapakTepuctuku MeTo1oB UV-VIS - u UK — cnekTrpockomnuu.
10.TeopeTrueckue OCHOBBI 00JIaCTH MPUMEHEHHSI 05K€ - CIIEKTPOCKOIINH.

Kpurepuu ouenuBanus pedepara

OreHka «OTJIMYHO» BBICTABISIETCS, €CJIM paboTa CTy/IeHTa HalmucaHa TPaMOTHBIM Hay4YHBIM
A3BIKOM, UMEET YETKYIO CTPYKTYPY M JIOTUKY M3JI0KEHUsI, TOUKA 3pEHHs CTyJeHTa 000CHOBaHHA,
B paboTe MPHUCYTCTBYIOT CCBUIKM Ha HOPMATHBHO-TIPABOBBIE AaKThHI, MPUMEPHl M3 CYyICOHOI
MIPAKTUKH, MHEHHS U3BECTHBIX YUEHBIX B JaHHOH oOsacTu. CTyaeHT B paboTe BbIIBUIAET HOBbIE
WU U TPAKTOBKH, IEMOHCTPUPYET CIIOCOOHOCTh aHAIM3UPOBATH MaTEPUa.

O1eHKa «XOpOLI0» BBICTABIIIECTCS, €CIM paboTa CTy/ACHTa HalmMCaHa IPAMOTHBIM Hay4YHBIM
A3BIKOM, UMEET YETKYIO CTPYKTYPY U JIOTUKY W3JI0’KEHUS, TOUKA 3pEHUs CTyeHTa 000CHOBaHHa,
B paboTe MPHUCYTCTBYIOT CCBUIKM Ha HOPMATHUBHO-TIPABOBBIE AaKThI, MPUMEPHl M3 CYyICOHOI
MPaKTUKU, MHEHHSI U3BECTHBIX YUEHBIX B JAHHOM 00JIACTH.

OHGHKa «YAOBJETBOPUTEJTBHO>» BbICTABIIICTCA, C€CIIM CTYACHT BBIIIOJIHUII 3adaHHUC, OJHAKO
HC MMPOACMOHCTPHUPOBAJI CIIOCOOHOCTH K HAaYYHOMY aHaJIn3y, HC BLICKA3LIBAJl B pa60Te CBOCTO

MHCHUS, JOITYCTUIT OIMOKHU B JIOTHYECKOM 00OCHOBAHHU CBOCTO OTBETA.

OHGHKa «HEYAOBJIETBOPUTECJIILHO0» BLICTABIIACTCA, CCJIM CTYACHT HC BBIIIOJIHWII 3aJaHUC, WU
BBIITIOJIHUIT €T0 (bOpMaJ'IBHO, OTBCTHUII Ha 3aI[aHHBIf/'I BOIIPOC, IIPHU 3TOM HEC CCbUIAJICAd HAa MHCHUA
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yu€HBIX, HE TPaKTOBAJ HOPMATHUBHO-TIPABOBBIC aKTHI, HE BBICKA3bIBaJl CBOETO MHEHUS, HE
MIPOSIBUJI CLIOCOOHOCTH K aHAJIU3Y, TO €CTh B LIEJIOM 1eNb pedepaTa He JOCTUTHYTA.

RRoOo~NoO WD E

16.
17.

18

22.
23.
24,
25.
26.
27.
28.

29.
30.

31.
32.
33.
34.

35.
36.

37.

0.
1.
12.
13.
14.
15.

ITpumepHnulii nepeuens 6onpocos K 3auemy

[TpaBuna or6opa B MK-cnekrpockonuu. OGEpTOHEI.

D dexr HlTapka.

I"apmoHunyeckue 1 anrapmMoHudeckue kojaedanus. CuiioBas OCTOSIHHAS.
KomOunammonHnoe paccesinue cBeTa.

CriekTpbl KOMOMHALIMOHHOTO PAcCEsHUs.

I'pymmoBsie kKoneOaHus.

BpamarensHas ciektpockonus. Mozesns )KeCTKOro poraTopa.

[MapMonmnueckuii oCMILIATOP. AHTAPMOHUYHOCTb.

VYcnoBus NOSIBIEHUS BpAllaTEIbHBIX CIIEKTPOB.

[Ipumenenne UK-cniekrpockonuu. Metoa 0a30Bo# JIMHUU.

Amnanu3 xonedaTeabHO-BpaIlaTeIbHbIX CIIEKTPOB.

HK-cniekTpockonusi — OCHOBHBIE TOJIOKEHUS U TIPaBHiIa 0TOOpA.

[lonsipu3oBaHHbBIE U IETIONIAPU30BAaHHBIE TUHUU B criekTpax KP.

O6epronsl B UK-ciekTpax.

ConocTaBbTe BO3MOKHOCTH METO/OB CIIEKTPOCKONHMH (JIEKTPOHHOM, KOJIeOaTeIbHOM,
BpalllaTeIbHOM, KoJiebaTebHO-BpaIllaTeIbHON) B UCCIEA0OBAHUAX CTPOCHHS MOJIEKYII.
biiok-cxema criekrpomerpa SIMP u nmpuHuun ero qeUCTBUs.

Konebanus anrapMOHHUYECKOTO OCHUIIIATOPA.

. I30TponHOe 1 aHU30TPOIHOE CBEPXTOHKOE B3aMMOJEHCTBHE.
19.
20.
21.

BpamaTtenbHblid CIIEKTP KECTKOTO poTaTOpa.

XUMUYECKUH cABUT B ciekTpax AMP.

[Ipeackazanme c¢ nozummii TKII paznuuus S7I€KTPOHHBIX CHEKTPOB IOIVIOLIECHUS
TETPA3PUUECKOr0 U KBaJAPAaTHOTO KOMIIJIEKCHOTO HOHOB OJIHOTO M TOT'O K€ MeTalIa.
XapakTepUCTUKU ATEKTPOHHBIX CIIEKTPOB MHOI'OATOMHBIX MOJIEKYJI.

CnuH-cimHOBOE B3auMoelicTBHe B criektpax SAMP.

[TpaBuna oT6opa B 3JEKTPOHHOM CIIEKTPOCKOITMH TTOTJIONICHUSI.

Kone6anus MHOTOATOMHBIX MOJICKYJI.

DJIEKTPOHHBIE CIEKTPHI MOTJIOMIEHUSI OPraHUYECKUX COCTMHEHHM.
KonebarenpHO-BpamaTebHbIE CIIEKTPHI IBYXaTOMHBIX MOJIEKYII.

DJIEKTPOHHBIE CIIEKTPHl TIOTJIOMIEHUS KOMIUIEKCHBIX COeluHeHnid 3d-MeTanioB ¢
no3uuuii Meroga MO JIKAO.

KonebartenbHO-BpamaTenbHble CIIEKTPhl MHOTOATOMHBIX MOJIEKYIL.

[IpuuuHbl, BbI3BIBAIOIIME YClIOXKHEHHE uHTepnperanuu MK-creKTpoB  CIOKHBIX
MOJIEKYJL.

Dddext 3eemana aist monekyisl Oy.

Pacuer sHepreTnueckux BpamaTeIbHbIX YPOBHEN KECTKOIO pOTATOPA.

[IpaBuiia 0TO0pa B JIEKTPOHHOM CHEKTPOCKOIHNH MOTJIOIIEHUS.

MoxxHO M  3aperucTpupoBaTh DIEKTPOHHBIE, KoJieOaTelbHbIe, BpallaTelbHbIEe,
KoJie0aTeIbHO-BpaIaTeNIbHbIe CHEKTPhl moriomeHuss Moiekyn O, SO, NHs, CHN,
C,Cly. O6BsicHUTE OCOOEHHOCTH CIIEKTPOB.

D¢ dexr 3eemana 11 MarHUTHBIX SACP.

Tunel 371€KTPOHHBIX NEPEXO0I0B MHOTOATOMHOM MOJIEKYJIBI OPTraHUYECKOr0 COEUHEHUS,
UX XapaKTEpUCTHKH, MPOSIBICHUS B CIIEKTpaXx.

CriekTpockonusi KOMOMHAITMOHHOTO pacCesHUs CBETa
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38.

39.
40.
41.
42.
43.

44,
45.
46.
47.

48.

O6bscantre ¢ mozunuid TKII sneKkTpoHHBIE CHEKTPHI TMOTJIOMICHUS KOMIUIEKCHBIX
COCIUHEHU.

Koneb6anus rapMOHHYECKOTO OCHUAIIIATOPA.

CBepxTOHKOE B3auMojieiicTBre B criekTpax SAMP.

[TapamarHuTHBIN U AMaMarHUTHBIN 3D PEKTHI.

KonebarenbHo-BpalaTenbHble CIIEKTPbl MHOTOATOMHBIX MOJIEKYII.

Knaccudukanuss HOpManbHBIX KoJNeOAaHWH MHOTOATOMHOW MOIIEKYNBI MO ¢opMmMe u
CUMMETPHH.

PacueT cuinpl ociiuisiTopa 3J€KTPOHHOTO MEPEXO0/A.

CormocTaBuTh npaBuiia oToopa, Bo3mMoxkHocTH MeTo10B K- n KPC-cniekTpockonum.
BpaiatenbHblii CIEKTP MOJEKYIIbI TUTIA CHMMETPUYHOTO BOJTUKA.

Kakum o6pa3om, umes WK-crekTp mMOriomeHus, BBIYUCIUTh YacTOTYy KoJjeOaHUN
FapMOHUYECKOTO OCHIIUTSITOPA U KO (OUITUEHT AaHTAPMOHUIHOCTH?

XapaKTepUCTUKU BCEX THUIIOB SJIEKTPOHHBIX IMEPEXOAOB B CIEKTPax OPraHMYECKHX
MoJIeKyJl. DaKTOPbI, BIUSIONINE HAa 3T XapaKTEPUCTHUKHU.

Kpumepuu OUEHKU omeema Ha 3aueme

Onenka Kpurepun orera

3aureHo ['my6Gokoe u xopoluiee 3HaHHWE M MOHMMaHUE MpeAMeTa, B TOM YHCIe
TEPMHUHOJIOTUU u OCHOBHBIX MIOHSITHIA; TEOPETUUECKHUX
3aKOHOMEPHOCTEHH; (akTHUeCKuX JTaHHBIX; 00CTOSATENIbHBIH,

JIOTUYECKHUI ¥ TPAMOTHBI OTBET BO BPEMSI CIIaUM 3a4€Ta; YACIbHBIN BEC
OIIMOOK MPU KOHTPOJILHOM TECTUPOBAaHUM — He Oosee 50%.

He3aurteno Cnaboe 3HaHUE OCHOBHOM TEPMHUHOJIOT MU, TEOPETHUECKUX

3aKOHOMEPHOCTEH, (PAKTHUCCKHUX TaHHBIX, ONIMOOYHBIN OTBET Ha
3auyere; yJeNbHbIN BeC OMMOOK IPU KOHTPOIbHOM TECTUPOBAHUU —
ooiee 50%.

9. VYYUEBHO-METOJUYECKOE U ”THOPOPMALIMOHHOE OBECIIEYEHUE
JUCHUIIAHBI

9.1. YueOnas ureparypa

a) OCHOBHAM.

1. Ilentun 1O.A., Bunkos JI.B. ®usnueckue Metoasl uccienoBanus B xumun. M: Mup,

2009.

2. Ilentun 10.A., Kypammuua I'"M. OCHOBBI MOJIEKYJSPHOH crieKTpockonuu. M: Mup,

2008.
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3. BunkoB JI.B., Ilentmn IO.A. ®usnueckne MeETOABI HCCIACAOBAHUS B XUMUH.
CTpyKTypHBIE METO/IBI M ONITHYECKas criekTpockonus. M: Beicm. mk., 1987.

4, Bunkos JI.B., Ilentnn IO.A. ®Pusuyeckue MeTOALI HCCIEIOBAHUA B XHMHHU.
Pe3oHaHCHBIE U 351eKTpoonTHYECKHE MeTo1bl. M: Beicu. mik., 1989.

5. lparo P. ®usnueckue meronsl B xumun. B 2-x T. M: Mup, 1981.

6. Bankep ®@., Mencen I1. CuMMeTpHsi MOJEKyNI H CrekTpockomus. M: Mup, Hayumbrit

mup, 2004.

0) AOmMOJHUTEILHASN:
HNodde b.B., KoctukoB P.P., Pazun B.B. ®usnueckue MeTonbl ONpeneacHUus: CTPOCHHS
opraHnyeckux Mousiekyd. JI: Beicias mkona, 1984.
Bunkos JI.B., MactprokoB B.C., CagoBa H.U. Onpenenenue reoMeTpuaecKoro CTpOeHUs
cB0OOIHBIX MOeKyd. JI: Xumus, 1978.
Xaprutrau M., Xaprurrau WM. ['eomerpuss MOJIEKy]l KOOPAUHALMOHHBIX COCAUHEHUN B
napoBoit daze. M: Mup, 1976.
I'pacennu Jx., CueitBenu M., bankun b. [lpumenenue cnexrpockonuu KP B xumuu. M:
Mup, 1984.
Kontes I'.C., Ilentun KO.A. Pacuer konebanuit monexyn. M: MI'Y, 1977.
Cwmut A. Ilpuknagnas UK cniektpockonus. M: Mup, 1982.
I'epubepr I'. DnekTpoHHBIE CIEKTPHI U CTPOEHNE MHOTOATOMHBIX MOJIeKya. M: Mup, 1969.
3urban K., Hopmusr K., ®unsman A. u ap. DnekTpoHHas cniekrpockonus. M: Mup, 1971.
Kapncon T. @orosnekrpoHHas u oxe-criektpockonus. JI: MammHoctpoenue, 1981.
Hedenos B.M. PeHTreHoaeKTpOHHAsl CHEKTPOCKOMHS XHMHUYECKUX COeAuHEHUH. M:

Xumus, 1984.

9.2. UnTepHeT-pecypcesl

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/html
ChemSoft 2004

Nogak~whE

9.3. IlporpamMHoOe o0ecnieueHune

YHuBepcureT odecreyeH He0OX0AUMBIM KOMITJIEKTOM JIMIIEH3UOHHOTO U CBOOOIHO

paciupoCcTpaHiaCMoOro nporpaMMHoOIro O6CCHC‘I€HI/I${, B TOM YHUCJIC OTCYCCTBCHHOI'O ITPOMU3BOACTBA.
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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

Kaxxnpiii oOydaromiuiicss B TeueHHE BCEro nepruoia o0yueHus: o0ecrnedeH WHINBUIYaTbHBIM
HEOTPAaHUYCHHBIM JOCTYIIOM K 3JIEKTPOHHON WH(OPMAIMOHHO-00pa30BaTEIHLHOM cpeie
YHHUBEPCUTETA U3 JIFOOOH TOUKH, B KOTOPOI MMeeTCs JOCTYI K MH()OPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHOM ceT «VIHTepHeT» Kak Ha TEPPUTOPUU YHUBEPCUTETA, TAK U BHE €€.

YHI/IBepCI/ITeT obecneueH CICAYIOIIUM KOMIUICKTOM JIMOCH3HMOHHOTO IIPOTrpaMMHOTIO

oOecnieueHus.

1. JlunensuoHHoe nmporpamMmmHoe o0ecreueHue, ucnoiaszyemoe B Uarl'y

Microsoft Windows 7
Microsoft Office 2007

1.1.
1.2.

1.3. Iporpammusiii kommneke MMUC “Busyansaas Ctynus Tectupoanus’

1.4. Autuupycnoe I10 Eset Nod32
1.5. CnpaBouno-npaBoBas cuctema “KoHcynpranr”
1.6. CnpaBouno-nipaBoBasi cuctema “I'apant”

Hapﬂz[y C TpaAULIMOHHBIMHA U3JaHHUAMU CTYACHTBI U COTPYAHHUKHU UMCIKOT BO3MOXHOCTDH
MOJIB30BATHCS BJICKTPOHHBIMHU IMOJTHOTECKCTOBBIMHA Oazamu JaHHBIX

Taonuua 9.1

Ha3Banue pecypca

CcebLika/noctyn

DnekTpoHHas 0nbimoTeka onnaiH «EquHoe OKHO K
00pa30BaTEILHBIM PECYpPCaM»

http://window.edu.ru

«ObpazoBaTenbHbIi pecype Poccuny

http://school-collection.edu.ru

®denepanbHblil 00pa30BaTEIbHBIN NOPTA: YUPEKACHMUS,
nporpaMmsl, ctanaaptel, BY3b1, tectsl EI'D, TTA

http://www.edu.ru —

denepanbHbI HEHTP HHOOPMAITMOHHO-00PAa30BaTEIbHBIX
pecypcoB (OPLINOP)

http://fcior.edu.ru -

OBbC "KOHCVYJIbTAHT CTYAEHTA". DnektpoHHast
OnOIMoOTEeKa TEXHUUECKOTO By3a

http://polpred.com/news

W3znarensctBo «JlaHby. D1eKTPpOHHO-OMOIMOTEUHAS
cucreMa

http://www.studentlibrary.ru -

Pycckas BupTyanbHas OubinoTexa

http://rvb.ru —

NznarenbctBo «JIaHby. DIEeKTpOHHO-OMOIMOTEUHAS
cucreMa

http://e.lanbook.com -

ExenenenpHuk Hayku u odpazoBanus Ora Poccun
«AxameMus»

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

Hayynas snekrponHas Oubnuoreka «e-Library»

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

OnexTpoHHO-0nOIHMoTeuHast cuctema IPRbooks

http://www.iprbookshop.ru -

DJEeKTPOHHO-CIIPABOYHAs CHCTEMa JOKYMEHTOB B cepe
obpazopanus «MHDOpMUOY»

http://www.informio.ru

I/IH(I)OpMaI_II/IOHHO'HpaBOBaH cucreMma «KOHCYJ’IBT&HT-HJ’IIOC»

CereBas Bepcusi, JOCTyIIHA CO BCEX
KOMIIBIOTEPOB B KOPIIOPATUBHOM
cetu Uarl'y

HNudopmannonHo-mnpaBoBas cucreMa «l'apant

CereBas Bepcusi, JOCTYIIHA CO BCEX
KOMIIBIOTEPOB B KOPIIOPATUBHOM
cetu Uurl'y

DnexTpoHHO-0uOIHMoTeuHast cuctema «HOpaitm»

https://www.biblio-online.ru

10. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUME JJUCHUIIJINHBI
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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/

[Ipy YTeHWH JEKIIMOHHOTO Kypca HCIOJb3YyeTcss HWHGOpMaIus, NpeJCTaBICHHAs Ha
cllaiijax.

[Tpu nzyyenuun texauku MK- crieKTpocKonuu, CIIeKTPOCKOIUU B BUAUMOMN U Y D-001macTax
JEMOHCTPUPYIOTCSI TIPUOOPHI, YCTAaHOBJICHHBIE B Jaboparopun «DHU3MKO-XUMUYECKUE METOIBI
ucciaenosanus Uarl'y.

TecToBBIN KOHTPOIIb OCYIIECTBIISETCS C MOMOIIBIO TECTOB IO OTICIBHBIM TEMaM WIIH
paszzenaM Kypca.

TecTbl WM 3agaHUs 711 CAMOCTOSITEILHON PabOThI 1O TEMAaTUKE KaXKI0W J1a00paTopHOM
paboThl CBENlEHBI B OTHIEIbHBINA MpakTUKyMm ais cryaeHtoB cnernuansHoctu 04.03.01. — xumus
(OakamaBp XUMUH)

BapuaHTbl 3amaHuii JUIsi KOHTPOJIBHBIX pabOT colepikarcs Kak Ha JIUCKE, TaK M B
OymaxaoM Buje. [Ipyn HEOOXOAMMOCTH MX COJIEPIKAHNUE MOKET MCHSTHCS.

11. METOJIWYECKHUE YKA3AHUS JUISA OBYYAIOIIAXCS IO OCBOEHUIO
JTACIHATITAHBI

Hucunmumna «®u3ndeckre METOABl HWCCIEOBHHUS» HampaBieHa Ha (QOpMHUpOBaHHE
komnerennumii: YK-1, OIIK-2, T1K-6.

[IpomexyTouHas aTTecTalMsl PEANOIaraeT 3a4er.

[Tpuctynas kK M3y4eHHIO AMCLUIUIMHBI, HEOOXOIMMO B IEPBYIO OYEpellb O3HAKOMHUTHCS C
coziep>kanreM padoueid mporpammsel quctumiinHel (PITT).

Jlexuuy UMEIOT LENBI0 JaTh CHCTEMAaTU3UPOBAHHbBIE OCHOBBI HAYYHBIX 3HAHUM.

[Tpu n3yyenuu u npopaboTKe TEOPETUUECKOTO MaTeprana He0OX0IUMO:

- MOBTOPUTH 3aKOHCIIEKTUPOBAHHBIA Ha JICKIMOHHOM 3aHATUU MaTEpHUal U JONOJIHUTH €ro C
Y4E€TOM PEKOMEHJIOBAaHHOM 10 JAHHON TEME JINTEPATYypPHI;

- IIpU CAMOCTOSITEIbBHOM H3Yy4EHMM TEOPETUYECKOM TEMBI CHEJaThb KOHCIEKT, HCIOJb3Ys
pexomennoBannbie B PIIJ] nuTepaTypHble HMCTOYHMKM UM pecypchl HH(OpPMaIMOHHO-
TEJIEKOMMYHUKALMOHHOM ceTH «HTepHeT»

- IIpY MOATOTOBKE K MPOMEXKYTOYHON aTTECTALlMU [0 MOJYJIIO MCIIOJIb30BaTh MaTepuaibl GoHIa
OLICHOYHBIX CPEJICTB.

JlabGopaTopHble 3aHATHS MPOBOASTCS C ILEJIbI0 YIUIYOJNEHUS M 3aKperyieHUs 3HaHU,
MOJyYeHHBIX Ha JIEKUMSAX M B TPOLECCE CAMOCTOSTEIbHOM padOThl HajJ HOPMATUBHBIMHU
JIOKyMEHTaMu, y4eOHOM 1 Hay4yHOU JTUTEepaTypoOil.

IIpu noaroToBKE K 1a00paTOPHOMY 3aHSTHIO HEOOXOIUMO:

- U3Y4HTb, TOBTOPUTH TEOPETUUECKUI MaTepual Mo 3aJaHHON TeME;
- IIpY BBIIIOJIHEHUY JIOMAIIHUX PACUETHBIX 3a/laHNi, U3yYUTh, IOBTOPUTH TUIIOBBIE 3aJaHMUS,
BBITIOJIHAEMBIC B ayIUTOPUH.

Pexomennanum nmo padore ¢ HaAy4YHOH U y4eOHOI TuTepaTypoi

Pabota ¢ yueOHOI 1 HAYyIHOU JTUTEPATYPOU SIBIISIETCS TJIABHOW (POPMOI CaMOCTOSATEITLHOM
paboTel U HeoOXOAMMa HpPU HOATOTOBKE K YCTHOMY ONPOCY Ha CEMUHAPCKUX 3aHATHAX, K
MOJlyJIbHBIM KOHTPOJIBHBIM paboTaM, onpocy, 3auery. OHa BKIIOYaeT NpopaboTKy JEKIHOHHOIO
Marepuajga — H3Y4EHHE PEKOMEHIOBAHHBIX MCTOYHUKOB M JIMTEPATYphl 110 TEMATUKE JIEKLIHM.
KoHcnekT nexkuuu A0KeH colepxaTh peepaTUBHYIO 3alMCh OCHOBHBIX BOIPOCOB JICKLUH,
IIPEJIOKEHHBIX IPENOJaBaTeieM cXeM (IpU MX JIEMOHCTpAlLMU), OCHOBHBIX HCTOYHUKOB WU
JUTEPATYpHl 1O TEMaM, BBIBOJbI IO KakJOMy Bonpocy. KOHCIEKT A0keH ObITh BBHINOIHEH B
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OTIENbHON TeTpaau mo mpenMeTy. OH JOKEH OBITh aKKypaTHBIM, XOpOIIO YWUTAEMBbIM, HE
CoOJIepKaTh HE OTHOCSIIYIOCS K TeMe HH()OPMAIIHIO WITH PHCYHKH.

KoHcnekTsl HaydyHOU TUTEPATyPhI IPU CAMOCTOSITEILHOM MOATOTOBKE K 3aHATHIM JTOJKHBI
OBITh BBIIIOJHEHBI TAK)KE AKKYpaTHO, COJEP)KaTh OTBEThl HA Ka)/Iblil MOCTABICHHBIH B TeMeE
BONIPOC, MMETh CCHUIKY Ha HMCTOYHHK HH(MOpMamuu C 0O0s3aTeNbHBIM YyKa3aHUEM aBTopa,
Ha3BaHWS M TOAa W3JaHHs HCIOJIB3YeMOH HaydHOW JUTepaTypbl. KOHCIEKT MOXKET OBITh
OTIOPHBIM (COJIePKATh JIUIIb OCHOBHBIC KIIFOUEBBIC TTO3UIINH), HO MIPU ATOM MO3BOJISIONIUM JaTh
TIOJTHBIA OTBET MO BOIPOCY, MOXKET OBITh MOAPOOHBIM. O0BEM KOHCIIEKTAa OMPEEIAETCS CaMUM
oOyuaronumcs.

B nmporiecce paboThl ¢ yueOHON M HAyYHOH JTUTEPATYpOi 00YUaIOMIUNACS MOXKET:

- JenaTh 3allMCH MO XOAY YTCHHS B BHJIE MPOCTOTO WJIM Pa3BepHYTOro IjiaHa (co3/laBaTh
MepeueHb OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UICTOYHHKE);

- COCTaBJATH TE3UCH (LIUTUPOBAHUE HaAMOOIEe BaXKHBIX MECT CTaThH WU MOHOTpaduwu,
KOPOTKOE M3JI0KEHNE OCHOBHBIX MBICIIEH aBTOpA);

- TOTOBUTH aHHOTAINH (KpaTKoe 0000IICHIEe OCHOBHBIX BOIIPOCOB pabOTHI);

- CO3/1aBaTh KOHCIEKTHI (pPa3BEPHYTHIC TE3UCHI).

26



Pabouast mporpamma aucCUUIUIMHBI «DU3MUECKUE METOJbl MCCIEeIOBAHMA» COCTABICHA B
cootBercTBUM ¢ TpeboBanusmu ®I'OC BO no cneunansHoctu 04.03.01. «Xumus (ypoBeHb
OakanaBpuara)», yTBEpP)KICHHOTO MpHKa3oM MuHUCTEpCTBa 00pa3oBaHus U HayKu Poccuiickoit
Oenepaunu ot 17 urons 2017 . Ne 671

[Iporpammy cocTaBuil:

JOLIEHT Kadeapbl XUMUU Temupxanos b.A.

Paboyas mporpamma yTBepiKIeHa Ha 3aceaHuU KaQeapbl XUMHUU

[Iporokon 3acemanust Ne 8 OT « 22 » ampens 2026 r.

Pabouas mporpamma o06peHa yueOHO-METOAMUECKUM COBETOM

XUMHKO-OMOJIOrHYECKOrO d)aKVJIbTeTa

[Ipotokon 3acenanust Ne __ 6 oT « 28 » ampens 2026 .
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Caenennst 0 nepeyTBep:KICHHH NIPOrPaMMbl HA OYepPeAHON y4eOHbIH Io M perucTpanuu

M3MEeHEeHHUH

Y4eOHbIi
rox

Pemenue
Kageapsl
(Ne mpoTtokorna,
Jiata)

Buecennbie U3MEHEHU

[lonnuce 3aB.
kadenpoit
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