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1. HEJIX OCBOEHUA JUCHUIIJIMHBI

LenssMmu ocBoeHust IMCHUIIMHBI «PHU3HYecKHe MeTOAbl MCCJIeJ0OBAHUN» SIBJISIOTCH:
O3HAKOMJICHHE CTY/IEHTOB C MPUHIMIINAIBHBIMA OCHOBAMHU U MPAKTUUYECKUMHU BO3MO>KHOCTSMHU
(Gu3n4ecKuXx METOJOB MCCIENOBaHUSA, C HUX allapaTypHbIM OCHAIIEHUEM M YCIOBUSAMHU
NPOBEICHUS KCIIEPUMEHTa; (POPMUPOBAaHHE HABBIKOB CPAaBHUTEIHHON OIEHKH BO3MOXKHOCTEH
pasHBIX METOJIOB aHalM3a, WX JOCTOMHCTB M HEIOCTATKOB JUIsi OOOCHOBAaHHOTO BBIOOpA

OIITUMAJIBHOT'O MCTOAAa UCCIICAOBAaHUA TOT'O UJIN MHOI'O 00BEKTA.

2. MECTO JUCHMUIIVIMHBI B CTPYKTYPE OIIOII BO

I[I/ICIII/IHJII/IHa «q)I/ISI/I‘-ICCKI/Ie METOAbI HUCCJICOOBAHUM» OTHOCHUTCA K O6$I3aTCJII)HOI\/JI qacTu
mucnuruinH bioka 1 u u3yvaercs B 6 cemectpe.

JlaHHBIH Kypc onupaercs Ha 3HaHMA 10 (U3WKe, MareMaruke (mpupoja
AJIGKTPOMArHUTHOTO  W3JIYYCHUs, THUIIBI B3aUMOJCHCTBHS €ro C MaTpHIEH, TEXHHKA
CIEKTPAJILHOTO JKCIEPUMEHTa, TMPUEMBbl MaTEeMaTHYeCKOro aHammsa). g  yCrmemrHoro
IPUMEHEHUS psfa (U3MYCCKUX METOJOB HEOOXOAMMO 3HAHHE OCHOB KBAaHTOBOW MEXaHHKH
(OCHOBHBIG OHpCIIGJIeHI/IFI nu q)YHI[aMeHTaJH)Hble IIOHATHUA, KBAHTOBO-MEXaHUYCCKas TCOpI/IH
CTpOCHHUsI MOJIeKyl). M310keHne MaTepualia O CTPOCHHH MOJIEKYJ MpEIIojaract Hajludue
6a3OBI)IX 3HaHPII>i 0 COBpeMeHHBIX BBIYUCIIUTCIIbHBIX BO3MOXHOCTIX KBaHTOBOI\/'I XUMHUHN.
HHTeHCHBHOE BHEAPEHHE B HSKCIEPUMEHT BBIYMCIUTEIBHOW TEXHUKH TpeOyeT HalIu4us y
CTyneHTOB HABBIKOB pa6OTI)I KakK CO CTaH}lapTHBIMI/I HpOFpaMMHBIMI/I CHUCTEMaMU, IHI/IpOKO
UCIIONB3YEMBIMU B HacTosilee BpeMs s 00paObOTKH SKCIEPUMEHTANbHBIX JaHHBIX, TaK W
BIIAICHUS COBpCMeHHI)IM A3BIKOM MaTeMaTquCKOﬁ (1)OpMaJ'II/ISaIII/II/I TEeX (1)I/ISI/I‘IGCKI/IX 3ajaad,
KOTOpBIE BO3HUKAIOT MPHU aHATN3€ CIEKTPAIbHBIX JaHHBIX.

Taoauna 2.1.

CBs3b JUCHUILIHHBI «@U3HUYECKHE METOAbI HCCJAET0BAHUS C npeameCcTBY OluMu
AUCHUIIVIMHAMHU U CPOKH UX U3YUCHHUSA

Kon JIMCUUIUTNHBL, TPEIIIECTBYIONINE TUCIUTIIINHE Cemectp
JIACITUTUTAHEI «Du3nUEeCKrEe METOIBI UCCIIETOBAHUSI
b1.0.10 Maremarnka 1,2
B1.0.14 duzuka 1,2
b1.0.13 Nudopmaruka 1,2
b1.0.06 Heoprannueckas xumus 1,2
b1.B.09 AHanmuTnyeckas XUMHS 3,4
Taoauua 2.2.



CBs3b JUCHUILIHHBI «PU3HYECKHE MeTOAbI HCCJAET0BAHUSD C NoCJaCAYIOIMMHU
AUCHUIIVIMHAMUA H CPOKH UX U3YUYCHUHA

Kon JMCUMIUIMHBI, CIICYIOIINE 33 TUCITUIIIIMHON Cemectp
JUCIIMILINHBI «DHU3UYCCKUE METObI UCCICAOBAHUSY
B1.0.07 Opranuveckasi XUMUs 5,6
51.0.08 dusnueckas XUMUI 5,6
b1.B.07 BBICOKOMOJIEKYIIApHBIE COCTUHEHUS 7
b1.B.JIB.01.01 | KomiounmHas Xxumust 8

B pe3yjabTaTe 0CBOCHUA TUCIHUIIJINHBI oﬁyqamumﬁm JOJIZKCH

e 3HATh:
e (U3NYECKYI0 TCOPHIO COBPEMEHHBIX METOJIOB HMCCJICIIOBAHUS, TEXHUKY M METOJUKHU

IMPOBEACHU A SKCIICPUMCHTOB.

e YMeTh:
[ J aHaJ'II/ISI/IpOBaTI) BO3MOXHOCTHU (1)I/IBI/I‘I€CKI/IX METOL0B, HUCxXoada wu3 CHGHI/I(l)I/IKI/I

MMOCTaBJICHHOM HMCCIEI0BATEIbCKON HUIIH 3KCHCpTHOI>i 3aaa4u.

e Biaanern:
® METOJIWKOW TMONY4YeHHsS TMpPaKTHUYeCKOH HHPOpMAllMM HA OCHOBE UMEIOIINXCS

SKCIICPUMCHTAJIbHBIX JIaHHBIX.

3. KOMIIETEHINHU OBYYAIOIIIEI'OCA, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHUSA JUCIIUAITJIMHBI

[Ipouecc m3ydyeHus: AUCUUIUIMHBI HAIMlpaBJIeH Ha (OPMUPOBAHUE FIEMEHTOB CJEIYIOIINX
komnereHiMi B coorBerctBuM ¢ PI'OC BO u OIIOII BO no naHHOMY HaIlpaBJIEHHIO

IHOATOTOBKH:



Kon HaumeHoBanue Nuauxarop B pe3yibTarte ocBoOeHust
KOMIIETEHII KOMIETEeHIINH JOCTHKEHUS MUCHUTIMHBI 00yYaI0IIHiiCH
U KOMIIETeHIIN U JOJIKeH:
Ynuueepcanvnvie kKomnemenyuu u uHOUKAMOPHL UX 0OCHIUIICCHUS
YK-1 CrnocodeH ocymect- | YK-1.1. Ananuzupyet 3HaTh:
BJAATH TOHMCK, KPUTH- | 33/1ady, BbIIENAA €€ - OHSTHE U Kiaccu(ruKamus
yeckuii  aHaiM3 W | 0a30BBIE COCTABIISIO- CHUCTEM;
cuHTe3 uHopMAaIuH, | LINE; - CTPYKTYpY ¥ 3aKOHOMEPHOCTH
NMPUMEHATH cucreM- | YK-1.2. Onpenenser, (YHKITMOHUPOBAHUS CHCTEM;

HbIA mWoOAX0a /AJs1 pe-
IIEHUs1 TMOCTABJIEHHBIX
3aga4

HUHTEPIPETUPYET |
pamxupyet uapopma-
U0, TPEOYEMYIO IS
peIICHHS TIOCTABIICH-

HOM 3a7a4M;

YK-1.3.
OcyIiecTBISET MOUCK
WH(GOPMAIUH [T pe-
IICHUS TTOCTABICHHON
3aJIauM 0 Pa3IMYHBIM
THTIAM 3aIPOCOB;

YK-1.4. IIpu o6pabot-
Ke nH}popMaImu oTIu-
qaeT QakTel OT
MHEHUU, HHTEpIpE-
Tarui, oIeHokK, Gpop-
MHUpYET COOCTBEHHEIE
MHEHHS ¥ CYXKJICHUS,
apryMEHTHPYET CBOH
BBIBOJIBI M TOUKY
3peHUS;

YK-1.5
Paccmarpusaer u
IpeJIaraeT BO3MOX-
HBbIE BapHAHTHI pellie-
HUSI [TOCTaBJIEHHON
3aJ1a4M, OLIEHNUBas UX
JIOCTOUHCTBA U HEOC-
TaTKU.

- 0COOCHHOCTH CHCTEMHOTO
MOJX0/1a B HAYYHOM I[TO3HAHUH;

- TIOHSATHE O CUCTEME, e¢ LIeNAX,
3aja4ax ¥ OOIIMX MPHHIUIAX;

- OCHOBHBIC TEXHOJIOTHH TIOMCKA U
cbopa nHpopManuy;

- bopmatel mpencTaBIeHUS
WH(POPMAITUHN B KOMITBIOTEPE;

- IPaBUJIa UCTIOJIL30BAHUSI CPEIICTB
CBSI3H;

- MHOOPMAIIMOHHO-TTOUCKOBBIC
CUCTEMBI U 0a3bl TaHHBIX;

- TEXHOJIOTHIO OCYILIECTBIICHUS
nmoricka nH(hoOpMaIuy;

- TEXHOJIOTHIO CHCTEMATU3AINH
MOJy4YeHHOH HH(OpMAIINK;

- CIOCOOBI CTATHCTUYECKON
00pabOTKU NaHHBIX, IIPEICTAB-
JICHHBIX B Pa3JIMYHBIX U3MEPH-
TEJBHBIX [IKAJIaX U aHAJIN3
MOJYYECHHBIX PE3YJIbTATOB;

- BUJIBI U hOPMBI PabOTHI C
MeIarorMuecKoi U Hay4HoOu
JIUTEPATYPOU;

- TpeOoBaHMs K 0()OPMIICHHIO
oubanorpaduu (Crucka urepary-
pBI).

Ymern:

- paboratb ¢ uHpopManue,
IIPEACTABICHHON B PA3JIMYHON
dopme;

- 00pabaTEIBaTh TAHHBIE CPEICT-
BaMH CTaHJIAPTHOTO MPOrPaMMHOTO
o0OecITeueHus;

- CHHTE3UpOBaTh HH()OPMALHIO,
MPEJICTABICHHYIO B Pa3IMYHBIX
UCTOYHUKAX; -

- BEIOMpATh HCTOYHUKHU
nH(pOpMAIUH, aJcKBATHBIE
MOCTaBJICHHBIM 3a]]a4aM H
COOTBETCTBYIOLINE HAYYHOMY
MHUPOBO33PEHHIO;

- OCYIIECTBISTH IOUCK
nH(pOopMaIum;

- UHTEPIIPETUPOBATh U
pamXUPOBATh WH()OPMAITHIO,




TpeOyeMyIO AJIsl peIeHHUs
MTOCTaBIICHHOM 3aa4H.

Baagers:

- IEPCOHAIBHBIM KOMITBIOTEPOM U
MOMCKOBBIMH CEPBHCAMH;

- METOAMKAaMH aHAJMTUKO-
CHUHTETHUYECKON 00paboTKH
uH(pOpMAaLUH U3 Pa3THYHbIX
MH()OPMATMOHHO-TIONCKOBBIX
cucTeM (TpeaMeTH3aIus,
AHHOTUpOBaHKE, pehepupoBaHme).

Oowenpogpeccuonanvrole

KomnemeHuyuu u uudukamopbt Ux 00CmudIceHUA

OIIK-2

Crnoco0eH NpoBOANTD €
co0JTI0IeHHEeM HOPM
TEeXHHKH 0e30IacHoC-
TH XUMHYECKHH IKC-
MepUMEeHT, BKII0Yast
CHHTE3, aHAJIH3,
H3y4yeHHe CTPYKTYPbI
CBOMCTB BelIeCTB 1
MaTepHaJioB, HccJie-
JA0BAHUE MPOIECCOB C
HX y4acTHeM

OIIK-2.1.
3HaeT PU3HIECKHE U
XMMHUUYECKHE CBOMCTBA
BCIIECTB, HOPMBI TCX-
HUKU 0€3011aCHOCTH MPU
pabote ¢ HUMHU

OIIK-2.2.
OcymecTBisieT BBI-00p
(hU3UKO-XUMUYECKHUX
METO/IOB aHAIIN3A,
aJIeKBAaTHBIX IS
peleHns ucce-
JIOBATENbCKOM 3a7a4H ¢
NPUMEHEHUEM 3Ha-HHUS
0 BPEIIHBIX U OMACHBIX
CBONCTBax BELIECTB MIpU
pabote ¢ HUMH,
MPOBOJUTH OLEHKY
BO3MOYKHBIX PHUCKOB.

OIIK-2.3. Brnaneer
HaBbIKAMU TIPOBEICHUS
OLICHKH BO3MOYKHBIX
PHUCKOB IpH paboTe ¢
XU-MHYECKHMU Bellle-
CTBaMu

3HaTh:

- OCHOBHBIE IIPaBHJIa TEXHUKH
0e301acHOCTH MpH PabOTe B XUMHU-
4yecKoil maboparopuu;

- Ha3HAYEHHE PHOOPOB U XHMHU-
YECKOU MOCYAbL;

- OCHOBHBIE ITpaBUJIa U PUEMBI
paboThI TIpU IPOBEACHUN
XMMHYECKHX HKCIIEPUMEHTOB Jia-
00paTOPHOTO MPAKTUKYMA;

- IpaBWJIa pabOTHI HA ammnapaType u
obopynoBaHUH 1a00PATOPHOTO
MPaKTUKyMa.

- B3aUMOCBSI3b COCTaBa, CTPOSHHS U
CBOWCTB BELIECTB;

- IPUHLUIIEL ¥ 00JIaCTH MCIIONIB30-
BaHUs OCHOBHBIX METOA0B XUMHU-
YECKOT0 aHaJIN3a;

- 0COOEHHOCTH aHaJIM3a Pa3INIHBIX
O0OBEKTOB;

- OCHOBHBIC METOABI XUMHUYCCKOI'O
CHHTE3a ¥ UCCIICJIOBAHUS CTPYKTY-
PBI OMOMOJIEKYII, TEXHUKY Oe3o1mac-
HOCTH IIpU IIPOBEJAEHUH IIperapa
THUBHBIX CHHTETHYECKHX

pabor;

- MEXaHHU3Mbl XUMHUYCCKUX peaKHHﬁ,
TEOPETUIECKHUE OCHOBBI METOJIOB
TIOJTYYEHUS U UC-CIIEIOBAHUS
XUMUYECKUN BE-1LIECTB U peaKinil
Ymersn:

- IPUMEHSTDH 3HAHHUS O BPEIHBIX U
OIaCHBIX CBOWCTBAX BEILLECTB IPU
paboTe ¢ HUMH U IPOBOJIUTH OIEH-
KY BO3MOYKHBIX PHUCKOB;

- BBIMOJIHATH CTaHJAPTHBIE Onepa-
1uH (IPUTOTOBJICHUE PACTBOPOB, UX
Harp€BaHUC 1 BbIIIApHUBAHUC,
OUYHUCTKA U pa3zeJIeHNe BEUIECTB);
BBITIOJTHATh XUMHYECKUI SKCTICpH-
MEHT 10 HHCTPYKIUH;

- Ha/IC)KHO ONPEACIIATh KOJIH-
YECTBECHHBIC XapaKTEPHCTUKU
peaKiuii, TOYHO U3MEPSATh, OIIpe-
JIeTSITh COCTaB; UCTIOJIB30BATh
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OCHOBHBIE 3aKOHBI €CTECTBEH-
HOHAYYHBIX JUCUUIUIMH B TIPO-
(hecCOHANTBHOM NIEeATEIILHOCTH,
MPUMEHSTh METObl MATEMaTH-
YECKOTO aHAIHM3a U MOJIEIH-
pOBaHMA, yCTAaHABIHUBATH B3a-
UMOCBSI3b MKy CTPOCHHEM
COCIIMHEHUS U €r0 XUMUYCCKIUMH
CBOIICTBaMH, TUTAHUPOBATH H
OCYIIECTBIISATH XUMUYCCKUN
IKCIEPUMECHT, aHATM3UPOBATH €TI0
Pe3yIbTaTHhl; - UCMOIB30BATh
¢dm3udeckue u PU3NKO-XUMHUICCKUE
METO/IbI aHAJIN33 OPTAHUYECKUX
COCIUHCHMI,

- IPUMEHATH 3HAHUE OCHOB XUMHH U
CBOMCTB XUMHUYECKUX BCIIIECTB C
YUCTOM UX CBOICTB B IIPOU3BOACTBE
Y TIOBCETHEBHOM JIEATEITHHOCTH.
Baanern:

- TEXHUKOM 1 METOIMKOM
BEITIOJTHEHHS PA3IHYHBIX OTIe-parui
XUMHYECKOTO IKCIIEPHMEHTA,
HaBBIKaMU J1JaOOpaTOPHOTO CHHTE3A,
WCTIONTb30BaHNEM (DH3UKO-XHMU-
YECKUX METOJIOB MCCIIEIOBAHMS,

- TEXHUKOU COCTABJICHUS CXEMBI
CUHTE3a BEILECTRA,;

- MPaKTUYECKUMHU HaBBIKAMH TI0-
JIYUCHUs, BBIACJICHHUA U OYUCTKHU
HEOPraHUYECKUX BEIICCTB;

- HaBBIKAMU CHHTE3a, BBIJIE-TICHUS U
OYMCTKU XUMHUYECKHX BEIIECTB B
J1Ta0OPATOPHBIX YCIOBUSX;

- HaBbIKaMu 0€30IacHOT0
oOpalieHus: ¢ XUMHUYECKUMHU
BeIIECTBaMU, IIPUMCHICMBIMU B
IIPOU3BOJICTBE U HOBCGI[HCBHOﬁ
JIESTEIIEHOCTH.

Ilpogheccuonanvnvie Komnemenyuu u UHOUKAMOPBL UX OOCHIUICEHUS

MK-6

Cnocoben
HCIOJIL30BATh
COBpeMeHHbIEe
KOMIIbIOTEPHBIE
TEXHOJIOTUH NPH
MJIAHUPOBAHUHU
HuccJaea0BaAHUIN,
MOJIy4YeHU ! 1
o0padoTKke
pe3yabTaTOB HAYYHBIX
JKCIIEPUMEHTOB, cOope,
00padoTKe, XpaHeHUH,
npeacTaBjJIeHud U
nepegave HAy4HOI
HHpoOpMAIHH.

IIK-6.1. 3HaeT ocHOB-
HBIE METO/IbI, CITOCOObI
Y CpeJICTBa TOJNyYe-
HUS, XpaHeHus, oopa-
00TKH pe3yIbTaTOB
HAYYHBIX IKCIIEPUMEH-
TOB C TIOMOIIIBIO COB-
PEMEHHBIX KOMIIBIO-
TEPHBIX TEXHOJIOTUH

IIK-6.2. Ymeet mony-
4JaTh U 00pabaTrIBaTh
pe3yIbTaThl HAYYHBIX
SKCIIEPUMEHTOB C T10-
MOIIIbIO COBPEMEHHBIX
KOMITBIOTEPHBIX TeX-
HOJIOT U,

3HaTh:

- OCHOBHBIE T€H/ICHIINU PAa3BUTHUS
COBPEMEHHBIX HHPOPMa-IIMOHHBIX
TEXHOJIOTHM, COBPEMEHHBIE
CIOCOOBI MPUMEHEHHS
KOMITBIOTEPHBIX TEXHOJIOTHI B
00y4YeHHNHU 1 HAYYHBIX
WCCIIETOBAHNSX;

- OCHOBHBIE BO3MO>KHOCTH BBIUHC-
JIUTEIBHBIX CHCTEM;

- CpeJlICTBA TENEKOMMYHHUKAITMOH-
HOTO JIOCTYTIa K NCTOYHUKAM
HAYYHOU MHpOpMaLUH;

- OCHOBBI MaT€MaTHYECKOTO
MOJEINPOBAHNS U IUIAHUPOBAHUS
XMMHUYECKOT0 dKCIIEPUMEHTA,
OCHOBBI KBAHTOBO-XMMHUYECKOT O

6




IIK-6.3. Brageet me-
TOJIAMH PETHCTPALNN
Y IPOrpaMMHBIM 00ec-
MEYCHUEM JJIsl 00pa-
0O0TKH pe3yIbTATOB
HAyYHOT'O JKCIIEPH-
MECHTA.

MOJICTTUPOBAHUS U TEXHUKU UX
MIPOBEICHIS,

- BO3MOXKHOCTH ITPUMEHEHUS
KOMITBIOTEPHBIX METOJIOB
00paboTKy HHGOPMAIIHH TIPH
pEIIeHNN HAYIHO-HCCIIEeIOBATEIh-
CKHX 3a/1a4

Ymern:

- ACTIONIF30BaTh COBPEMEHHBIE
KOMITBIOTEPHBIC TEXHOJIOTUHU U
CpEeJIICTBA IOCTYIA K HICTOUHUKAM
Hayunoti uadopmarmm, METOIs!
MareMaTHu4ecKoro MOIeTHPOBAHUS
(C UCTIOTLb30BaHUEM TAKETOB
MporpaMM 00pabOTKH JaHHBIX).
Baanern:

- IpodecCHOHATEHBIMU 3HAHUSMH
COBPEMEHHBIX HHPOPMAITUOHHBIX
CHCTEM M TEXHOJIOTHH;

- IPAKTUYCCKNMHU HaBbIKaMHU
pa6OTLI C BBIYUCIIUTCIIbHBIMHU
CHUCTEMaMH, C TIPUKIIaTHBIMA
MPOTPaMMHBIMA KOMILIEKCAMHU;

- cnocobaMu 00pabOTKY U aHAIN3a
MOTyYEHHBIX PE3YIHTATOB C YIETOM
UMEIOIIIXCS JINTEPATYPHBIX
JaHHBIX U YMCHHUEM IIPEACTABIIATH
IMOJTYYCHHEBIC B UCCIICAOBAHUAX U
CaMOCTOSTENFHOU paboTe
pe3ynbTaThl B HHYOPMAIIMOHHOM
BUJIC;

- METOJaMH CO3JaHHS AIEKTPOH-
HBIX TOCOOWH, MYJIbTUMEIMHHBIX
Mpe3eHTalN;

- TEXHOJIOTUAMHU COCTAaBJICHUA
00pa3oBaTenbHBIX MPOrPaMM

C IMPUBJICYCHHUEM COBPEMEHHBIX
QJICKTPOHHBIX U KOMIIbIOTCPHBIX

pecypcoB.

4. OFBEM JINCIIUTIMHBI U1 BUJbI YYEBHON PABOTHI

Tab6auna 4.1.
O0bem IMCHMIJIMHBI M BUABI Y4e0HOH padoThI
Bun yuedHoii padoTsl Bcero 6
4acos cemMecTp
OO01mast TpyA0eMKOCTh TUCIUTLTHHBI 108 108
AyauTOpHBIE 3aHATHS 66 66




Jlexun 34 34
JlaGopaTopHble 3aHATHS 32 32
CamocrostensHas pabora ctynentoB (CPC) 42 42

5. COAEP) KAHUE JUCIIAIIJIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM

(PA3JIEJIAM) C YKA3BAHUEM OTBEJEHHOI'O HA HUX KOJIMYECTBA
AKAJJEMUYECKHUX WJIN ACTPOHOMHYECKHUX YACOB U BUOB YUEBHBIX
3AHSITUI

Tab6auna 5.1.

5.1. CTpyKTypa u coaepkaHue IUCHUIITAHBI

OO0mmas TpyI0eMKOCTh TUCIUIUIMHBI COCTABIISET 3 3a4eTHbIC enuHuIIbI, 108 4yacos.

Bunbr yaeOHOM paboTHI
Ne & AR YA P Dopma TeKyIIero KOHTPOJIs
Pa3znen nucuuninHb 3
/1 2] JlaGop. [yCIIEBa€MOCTH.
2 Ulekiuu CPC
O pad.
Beenenne. TexHonorus
XUMHUYECKOTO  aHallu3a.
1 Mertposoruueckue 6 2 - 4 | Tect k na6. padore Ne 1
OCHOBBI aHATUTHYECKON
XUMHUH..
DNEeKTPOXUMHUYECKas
2 p 6 4 4 4 Tect x 126. padote Ne 2
TUTPUMETPUS
IToreHIMOMETpUYECKUI
3 OTCHIHOMETPIHCC 6 4 4 4 Tecr k mab. pabote Ne 3
METOJI aHAJIN3a
4 pH-MeTpuueckuii MeTos 6 4 4 4 Tect x 126. padote Ne 4
Kynonomerpusi.
5 Konnykromerpus u|b 4 4 4 Konrtponsnas padora Ne 1
BOJIBTAMITCPOMETPHS
TNTUYECKI METO/IBI
6 O cerne CTONM | 6 4 4 6 Tecr k ma6. padote Ne 5
aHam3a
ATOMHO-3MUCCUOHHBIN
7 OMHO=IMHCCHO 6 4 4 4 Tect x 126. padote Ne 6
METOJI aHAJIN3a
M N
8 cTol [UIAMEHHOR | g1 o 2 4 | Tecr k na6. pabote Ne 7
doromerpun
Metobl MOJIEKYIJISIPHOM
9 CTOLBL MOJCKYIAPHOU | g | 5 4 4 | Tecr k na6. pabore Ne 8
CIIEKTPOCKOITUHT
CrnextpodoToMeTpruiecK
10 M METOML  aflaliisa. | g 4 2 4 KonTponbras padorta Ne 2
JIroMuHECIIEHTHBIN
METO/I aHAIIN3a
Hroro: 34 32 42




5.2. Conepma}me JUCHHUILIMHBI «PU3HYecKHe MEeTObI HCCJICT0BAaHUNA»

BBenenue.

[lpenmer  ananuTuuecko  xumum  (Ay), QOpMyIMpOBKa H €€  CTPYKTypa.
NunuBuyanbHOCTh Ay, €€ MECTO CpPEeAM APYTUX HAyK, €€ CBSI3b C MPAKTUKOWU. 3HauenHue Ay B
HPKOHOMHKE, OXpaHe OKpYyXKarolled Ccpeapl, B 3ApaBOOXpAaHEHHHM M JPYrux cdepax.
AHanuTudeckas XuMusi 1 00IIECTBO.

OcHoBHBIE TIPOONEMBI Ay CHIKEHHE NpUJeNia OOHAPYKEHHs, IMOBBIIIEHUE TOYHOCTU
U30MpaTEeIbHOCTH aHalIM3a, aHauu3 0e3 pas3pylleHus, AUCTAHLMOHHBIM aHalIW3 U Jp.
CoBpeMeHHbIE TEHICHIIUHN Pa3BUTHS Ay

TexHoJI0rusi XMMH4YECKOI0 aHAJIHN32

CogepxaHre KOMIIOHEHTOB. BwiOop meronma ananmuza. AOcomoTHbie (0€33TalIOHHBIC) H
OTHOCHTEJIbHBIE METO/bl aHaau3a. OCHOBHBIE XapaKTEPUCTUKH METO/1a aHAJINU3a: IPAaBUIIbHOCTS,
BOCIIPOM3BOAMMOCTD, W30MPATENFHOCTh, JKCIPECCHOCTh, KOA(P(HUIMEHT UYyBCTBHTEIBHOCTH,
npezen oOHapy)KEeHUs, HU)KHSAS M BEPXHssl IPaHMLbI ONpeesieMblX coaepkanuil. CTouMocTh
aHayn3a. ABTOMaTH3alus aHaJlM3a U Apyrue TpeOOBaHUsI K METOaM aHaIM3a.

Mertoarka mpoBeACHUS MJAHHOTO XHUMMYECKOrOo aHajiu3a (METOIMKa OIpe/lesIeHus).
OcHoBHble cTauu npoBeaeHus xumudeckoro aHanusza. [OCT, TY.

CriocoObl OLIEHKU IPaBUIBHOCTH Pe3yJbTaTOB XMMHUYECKOI'O aHaJM3a; HCIOJIb30BAHUE
CTaHJAPTHBIX 00pa3loB, METOJ A00ABOK, METO TPayHpPOBOYHOrO rpaduka, COMOCTaBICHHUE C
JPYTUMH METOJaMH, BHYTPEHHHUH M BHEIIHMH KOHTpOib. CTaHIapTHbIE 00pa3slibl, aTTecTalus
METOJIMK aHaIMU3a.

AHaIuTHYECKOE NPUOOPOCTPOCHHE B CTPaHe U 32 py0exoMm.

Texnuka paOoOThl B aHAJUTUYECKON J1aDOpAaTOPUM U OCHOBHBIE IIpaBWJIa TEXHUKU
6e3omacHocTy. JIutepaTypa o aHanuTHueckoi xumuu. Koopaunaius uccineqoBanuil.
OcHoOBHbBIE COCTABHBbIE YACTH TEXHOJIOTMU XHMHYECKOI0 AHAJIM3A:

OcHOBHBIE OOBEKTHI AHAIH3A.

[Tpo6ooTOOp 1 MPOOOIOATrOTOBKA.

Mertobl pa3aeneHus, KOHIEHTPUPOBAHHS U MACKMPOBAHUS.

Meronp! aHanu3a.

Teopusi u npakTHKa Npo000TO0Pa M MPOOONOATOTOBKH.

OcHOBBI IOJITOTOBKM MaTepuana K ananuzy. [IpeacraButenbHOCTh MPoObL; poda U 00BEKT
aHanmu3a; mpoba M Metoj aHanuza. OTOOp MpPoOG TOMOTEHHOIO0 M TeTePOreHHOTO COCTaBa.
CrniocoObl noay4eHust cpeHe mpoObl TBEPIBIX, )KUJIKUX U ra3000pa3HbIX BEIIECTB reHepaibHast
nabopaTopHas U aHanusupyemas npoba. KoHTponbHast, apOuTpaxHas, BHyTPEHHSISI U BHEIIHSSA
naboparopHsble npoOkl. [loTepu u 3arps3HeHus npoObl. MeToabl M CPOKU XpaHEeHUsI TPo0.
YcaoBus crangapruzanuu npodooroopa u npodonoarorosku. 'OCTe, TY.

OcHoBHBIE cITOCOOBI TepeBosa B GopMy, HEOOXOAWMYIO IIJIsi JTAHHOTO BHJA aHau3a.
[ToarotoBka mpoObI K aHaIM3y. MeToabl BCKPBITHS MPO0: pacTBOpPEHUE B BOJE, KHCIOTaX, CMECH
KHUCJIOT, IleJoyax; CHEeKaHWe, OIUIaBJIEHHWE, TEePMHYECKOe pa3sIoKEeHHE, paslIoKEHUEe IO
JIaBJIEHUEM, IIpH TIOMOIIM BBICOKOYACTOTHOTO paspsiia M B IUIa3Me; KOMOWHUpPOBaHHE
pa3IMYHBIX TPUEMOB; OCOOCHHOCTH Pa3I0KEHUSI OPTraHUYECKUX COCAMHEHUN.

MeTobl MACKHPOBAaHUS, Pa3leeHHsl, KOHHEHTPHPOBAHHUS.

MackupoBaHue Kak MeTOJl TOPMOKEHUS WJIM TOJTHOTO MOJAaBJIECHUSI XUMUYECKON peaKIiu
B IIPUCYTCTBUH BELIECTB, CIOCOOHBIX U3MEHUTH €€ HalpaBJIeHUe, CKOPOCTb, WM HHTEHCUBHOCTh
AQHAIUTUYECKOTO CUTHAIA.

Bugsl  mackupoBaHus — TepMOJMHAMUYECKOE (PaBHOBECHOE) M KHHETHYECKOE
(HepaBHOBECHOE).

I'pynmel MackupoBaTeen:

BemectBa, oOpasyromye ¢ MEMAKIIUMU 3JIEMEHTaMH 00JIee YCTOMUMBBIE COEMHEHUS.
BemecTBa, n3MEHsIONIME CTENEHb OKUCIIEHUS MEIIAIOIIEr0 HOHA.

3. BemecTBa, ocaxaaromnyie MeImaroue HOHbI, HO 0CaJJ0K ITPU TOM MOXKHO HE OTIEIATh.
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4, BemectBa co cnemuduueckum aeicTBUEM. MacKUpOBaHHE U JEMACKHUPOBAHUE M UX

UCIOJIb30BaHUE B aHAIMTHYECKOW XMUMUHU.

MeTtoibl pazaenenns U KOHIEHTPUPOBAHUS.

KonnyecTBeHHbIE XapaKTEpPUCTHKHM DA3/ENEeHUs M KOHLEHTpUpPOBaHUs (K03¢(uLueHT
pactipenenenuss D, crenenp m3Bneuenust R, xoadduument pasnenenuss KA/B, xoadduuument
KoHIeHTpupoBanus Sk/).

OcaxneHue U coOCaxKICHHE.

Heopranuueckue M opraHudeckue peareHTbl Ui ocaxaeHus. CrocoObl pasfeneHus ¢
UCIIOJIb30BAaHUEM KHCIOTHO-OCHOBHBIX, KOMIUIEKCHBIX M OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuid. ['pynnoBble peareHTbl U TNpeAbsBIsieMble K HuUM Tpebosanus. Kiaccuduxaums
KaTHOHOB U aHHOHOB B KaU€CTBEHHOM aHaJU3€ (CEpPOBOJOPOAHBIA METOJ, KHUCIOTHO-OCHOBHOM
METOZ). KOHLEHTPUPOBAHME MMKPODJIEMEHTOB COOCAKJCHMEM HAa HEOPraHWYEeCKUX U
OpPraHMYECKHUX COOCAIUTEISX.

IKCcTpaKumsi.

OcCHOBHBIE 3aKOHBI M KOJIMYECTBEHHBIE XapaKTEPUCTHKU JKCTpakuuu. CKOpOCTb
skcTpakuuu. Kiaccupukanus SKCTPAKUMOHHBIX HpPOLECcCOB. THIBI  AKCTPAarupyOLIUXCS
coenquHeHuil. HemoHnn3zoBaHHble 1 HOHHBIE acconuaThl. KoopmHaMoOHHO-HECOIbBATUPOBAHHBIE
HelTpalbHble  coeAMHEHUs.  BHyTpukommiekcHsle — coeauHeHus.  KoopauHaiumoHHO-
COJIbBATUPOBAHHbIE  HEUTpanbHble  KOMIUIEKCH.  KoopauHaIlMOHHO-HECOIbBAaTUPOBAHHbBIE
UOHHBIE accoLUaThl, KOMIUJIEKCHbIE KHUCIOTHl. CrocoObl OCYLIECTBICHHUS 3KCTPAKIMH.
[lepuoaunueckass SKCTpaklMs, HENPEpPbIBHAS OSKCTPAKLMs, MPOTHUBOTOYHAS OSKCTPAKLHUA.
[IpakTHyeckoe HCIONB30BaHUE HKCTpakUuM. PasneneHue BelecTB. KOHLEHTPUPOBAHHUE.
N3yyenue paBHOBECUH.

CopOuus.

Mexanusm copOuuu. Copb6uusi Ha akTUBHBIX yrisix. CopOmuss Ha HMOHOOOMEHHBIX M
xenaTooOpa3zyromux copoertax. CopOuus Ha KpeMHe3eMax U XUMUYECKH MOAU(DUIIMPOBAHHBIX
kpemHe3eMax. CopO1ys Ha HEOPraHUYECKUX COpOeHTax.

Jlpyrue MeTo/nl.

OnekTpoxumuueckue MeToApl. OTroHka (IUCCTHIIALMSA, BO3TOHKA). 30HHAas IUIaBKa.
CenextuBHoe pacTtBopeHue. HampaBnenHas kpuctamumzauus. Juddy3noHHbIE METOBI,
dnoTanus u Ipyrue.

Xpomarorpaguueckue METO/bl U UX KilacCU(UKaIUs MO arperaTHOMY COCTOSIHHIO (a3 —
razoBas H OKHJKOCTHas, TI0 MEXaHM3My B3aHMMOJICUCTBUS copOeHTa U  copOara
(pactipenenurenbHasi, HOHOOOMEHHas, ajicopOLnoHHas, apduHHas, ocagouHas, aacoOpOIMOHHO-
KOMIUIEKCOOOpa3oBaTeNbHAsl); [0 TEXHUKE BBINOJIHEHUS (KOJOHOYHas, OymaxkHas —
IUIOCKOCTHAsl WJIM TOHKOCJOWHas Xpomatorpagus). CrnocoObl MOIYYEHHS XPOMATOTPAMM.
Xpomarorpapuueckre mnapamerpsl. Teopus Xxpomarorpaduyeckoro paszaeneHus. [azoBas
xpomarorpadus. XKuakoctHas KooHOUHast Xpomarorpadus. [TnockoctHas xpomarorpadus.

Knaccudukanus Gpu3nko-xMMHYECKUX METOJIOB aHAIH3a.

1.  DraexTpoXWMHUYECKas THUTPUMETPUS WU DICKTPOXHUMHUUYECKHE METOMbl YCTaHOBJICHHUS
TOYKM  dSKBUBajeHTHOCTU. llotenumomerpusi. Konaykromerpusa. Kymonomerpus.
BousbTammnepomerpus.

2. Ornrnyeckre MeTOIbI aHAJIN3a.

a) Merojpl aHanM3a, OCHOBAHHBIE HA aTOMHBIX CHEKTPaX: YMUCCHOHHBIN (CHEKTPaTbHBIHA
aHaJIn3), aTOMHas abcopOLus, TIaMeHHas (OTOMETpPHsI, PEHTTEHOBCKas CIIEKTPOCKOIIHSI.
0) Metonsl aHanM3a, OCHOBAaHHBIE HA MOJEKYISIPHBIX CHEKTpax: CHeKTpodoTomeTpus,
momuHectenuus, MK-cnekrpockonusi, pesonancHsie metoasl — JI1P, AMP, AKP.

3.  ®usnueckue METOJbI aHAIH3A.
Macc — CrieKTpoMeTpHs, Y — CIIEKTPOCKOIHS, pATHOXUMHYECKHE.

MeTpoJiornyeckre OCHOBbI AaHAJIMTUYECKON XUMHUHU
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OCHOBHBIE METPOJIOTMYECKHUE MOHATUS U MIPEACTABICHUS: U3MEPEHUE, METO/bI U CPEJICTBA
W3MEPEHHM, METPOJIOTHUECKHE TPEOOBAHMS K pe3yIbTaTaM M3MEPEHUM, OCHOBHBIC TIPUHIIUIIBI U
crnocoObl  o0ecrieueHUsT  JIOCTOBEPHOCTH  pE3YyJbTAaTOB  W3MEPEHHM,  MOTPEIIHOCTH.
AHanUTHYECKHI CUTHAII ¥ TIOMEXH.

Enunuier konmudectsa BemecTBa. CriocoObl BRIpaKCHHsI KOHIICHTPAIINH.

Opranm3anyss ¥ METOAOJOTHUS  METPOJOTHYECKOTOo  OOeCreuYeHUs JeSITeIIbHOCTH
aHAIUTUYECKOW cIykObl. [IpoBepka ammaparypbl, arTecTalusi HECTaHIAPTHBIX CPEACTB
U3MepeHnil. MeTposiorudeckast aTTecTalus aHaTUTHISCKUX JIa00paTOpHi.

XVUMUYECKUE PEaKTUBBI, WX Kiaccuukamuss u oOmas XapaKTepUCTUKA; HUCIBITAHUE
PEaKTHBOB M X OYHCTKA.

XuMudeckasi MepHas Mocy/Jia U ee TpagyupoBKa. AHATUTHYECKUE MPUOOPHI  TPEOOBAHUS
K HUM, KJIaCC TOYHOCTH, ITPOBEPKA U TPATyUPOBKA, COUCTAHUS C MUKpompoleccamu u DBM.

1. DuekTpoxumMmuueckasi TH-TPUMETPH.

Oobmas XapaKTEePUCTUKA JIEKTPOXUMUYECKHUX METO/IOB. Knaccudukanus.
ONEeKTpoXuMHuYecKass  suelka. VHIMKATOpHBIM  JJIEKTpOX U JJIEKTPOA  CPaBHEHUS.
Huddy3nonnpiii moTeHnuan. [anbBaHWYECKHHd OJIIEMEHT W JIIEKTPOJIMTHYECKAs —sUeHKa.
PaBHOBeCHBIE 2JEKTPOXMMHYECKHE CUCTEMBbI. HepaBHOBECHBIE AJIEKTPOXUMUYECKUE CUCTEMBI.
SIBneHus, BO3HHUKAOLIUME MPU NPOTEKAaHUUM TOKAa (OMMUYECKHE TaJIeHUE HaIlpsHKEHUS,
KOHIIGHTPAaLlMOHHAs M KHUHeTHuYeckas mnoussgpusanus). [lonspusallMoHHbIE KpUBBIE U HX
UCIIOJIb30BAHWE B PA3JIMYHBIX  DJIEKTPOXMMHMYECKHMX  MeToJax.  YyBCTBHUTEIBHOCTD,
CEJIEKTUBHOCTD, BOCIIPOU3BOAUMOCTb, IKCIIPECCHOCTD JIEKTPOXMMHUYECKUX METOJ0B aHAIN3A.

2.  IloTeHuMOMeTpHYeCKHUI MeTO] aHAIU3A

Teoprss BO3HHMKHOBEHMs IOTEHIMANOB. J[BOWMHOW snekTpuuyeckuii ciiod. HopmanbHble
JJIEKTPOJHBbIE NOoTeHIManbl. IloTeHnuan snekrpona B pactBope. Ilepenamnpsikenue. PeanbHble
AIIEKTPOJIHbIE TOTEHIMaNbl. M3MepeHue mnoTeHnMana. OJEKTPOAbl B IMOTEHIMOMETPHUU.
ONEeKTpoAbpl CpPaBHEHUS W WHIMKATOpPHBIE 3JEKTpoAbl. IloTeHHMomeTpuyeckoe TUTPOBAHHUE.
['padmyeckuil crnocod® HaxOoXKAEHHUS KOHEUHON TOUKM TUTpoBaHUS. pH-merpuueckuii Meron
OINpeeNeHus] KUCIOT U OCHOBaHMM. CTEKIIIHHBIHN 3JIEKTPOJ U €r0 XapaKTePUCTHKA.

3. pH-merpunueckuii metoj

HonocenekTuBHBIE MEKTPOAbl. [[puMeHeHne NOTEHIMOMETPUYECKOTO METOIa aHAIM3a B
IIPAKTUKE aHaIW3a W ONPENENIEHUS KOHCTAHT JUCCOLMAIMU OpPraHMYECKUX pPEarcHTOB M
KOHCTaHT yCTOH4YMBOCTH KoMmIuiekcoB Me-R.

4.  Kynonomerpusi. Konaykromerpusi M BoJibTaMIiepoMeTpHs

Kynonomerpusi.

Teopernueckne ocHOBBI. 3akoH (apages. CrmocoObl ONpeAeTeHus] KOJIWYeCTBa
annekTpudecTBa. [IpsAMas M KOCBEHHas KyJOHOMETpHs. YCIOBHS NPOBENCHUS NPSIMBIX U
KOCBEHHBIX  KYJIOHOMETpUYecKMX  ompeneineHuil.  KyjgoHomerpuyeckoe  TUTpOBaHHE.
ITpuMeHeHnEe KyJIOHOMETPUYECKOIO METO/1a aHAIIN3A.

Konaykromerpus.

TeopeTnueckre OCHOBBI KOHJYKTOMETPHUUYECKOIO MEOJA aHalu3a. DJIEKTPOIPOBOAHOCTD.
VYaenbHOE cCOMpOTHUBIIEHUE. YJAeNbHas 3JIEKTPOINPOBOAHOCTh, HKBUBAJICHTHAasT W MOJISIpHAS
NIEKTPONPBOAHOCTh. KoHIykTOMETpHUeckoe TuTpoBaHue. KpuBbIE KOHAYKTOMETPHUYECKOTO
TuTpoBaHus. [IpuMeHeHne KOHTYKTOMETPUYECKOT0 METO/1a aHaIn3a.

BosbTamMnepomMerpuieckue MeToAbl.

Teopust nonsporpaduueckoro meroaa. Odue Bompockl. Knaccudeckas mossiporpadusi.
[Tonspuzanmonuble  KpuBble.  OnekTponbl.  IloreHuman  momyBonH.  KadecTBeHHbIH
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nonsiporpaduuecknit  ananmmus.  Ilomsporpaduueckuit  ¢on. Teopuss  KOIMYECTBEHHOTO
HOJISIPOrpagIEcKOro aHAIIH3a.

AMnepoMeTpuyecKoe TUTPOBAHUE.

CymnocTts MeTona. UHauKaTopHbIe 3JIEKTPOIbl. BUIBI KPUBBIX TUTPOBAHHMS.

5. OnrTnyeckue MeTOAbI AHATU3A

CoBpemenHoe ctpoeHue aroma. CHEKTp 3JIEKTPOMArHUTHOTO W3JIYYEHHs, €0 OCHOBHBIC
XapaKTePUCTUKU U CIOCOOBI UX BBIPa)KEHUS (UIMHA BOJHBI, YaCTOTA, BOJHOBOE YUCIIO, SHEPTUS
u ap.).

Meron aTOMHOM CIEKTPOCKOIIUU.

OcHOBHBIE M BO30YKJCHHBIC ODJCKTPOHHBIE COCTOSHHS AaTOMOB. OHEPreTHYECKHe
nepexobl. [IpaBuino orOopa. 3akOHBI UCITYCKAaHUS U MOIJIOMICHUS. BEpOITHOCTH 37€KTPOHHBIX
NEPEeX00B U BpeMs KU3HU BO3OYKICHHBIX COCTOSHUN. XapaKTepUCTUKA CIIEKTPAIbHBIX JTMHUH.
CBs13b MHTEHCUBHOCTH C YHCJIOM U3JIy4YarOlUX YaCTHII.

6. ATOMHO-D)MHUCCHOHHBIN METO aHAJHN3A

VIcTOYHUKH aTOMH3AIUN ¥ BO30YXKICHUS: dJICKTPHUSCKUAC Pa3psiabl (JIyTOBbIC, HCKPOBBIC U
Ip.), IUIAMEHHA, I[IJ1a3MaTpPOHbI, HMHAYKTUBHO-CBsI3aHHAs I1a3Ma, Ja3epbl. (OCHOBHbBIC
XapaKTePUCTUKM HUCTOYHHUKOB AaTOMHU3AIMU; TEMIeparypa IUIa3Mbl, COCTaB IIJIJAMEHH,
KOHIIEHTpAIUsI DJIEKTPOHOB. PU3MYECKHE U XUMUYECKHUE TTPOIIECChl B UICTOYHUKAX aTOMHU3AIUU U
BO30YKJICHHSL.

MeTtponoruuecke XapakTepUCTUKH CIHEKTPaJIbHOIO aHajlu3a: LIyMbl W OTHOILIEHHUE
CUTHAJI-IIyM, OIICHKAa MHHHMAJIBHOTO AaHAJIMTHYECKOTO CHTHAJIA, TIPEICIIbl OOHAPYKEHUS.
OcHoBHBIE TpeOOBaHMs K cTaHaapTaM (3TajioHaMm). KauyecTBEHHBIH W KOJWYCCTBEHHBIN aHAIM3.
KonuyecTBeHHass 3aBUCUMOCTh  MEXKAY HWHTEHCHBHOCTBIO  CHEKTPAJIBbHBIX  JIMHUA U
KOHILIEHTpaLHUEM.

Anmaparypa: CTUJIOCKON, CTHJIOMETPHI, CHeKTporpadsl, KBaHTOMeTphl. [IpuMeHeHue
MeToAa.

7. Meroa niameHHoi poromerpuu

CymHocts Metona. IloaroroBka mpoObl K aHainn3y, OCOOEHHOCTH BBEJEHUS NPOOBI B
wiaMeHHa. [openku u pacneumurend. Ilnamennsie ¢otomerpsl. [IpuMmeHneHue maMeHHOR
doromeTpuu.

ATOMHO-AOCOPOLIMOHHBIH METOA.

OcHoBbl MeToAa. MICTOUYHUKN H3Iy4eHHUs, UX XapakTepucTuka. VICTOUHUMKHM aTOMHU3AlUU.
KonnyectBennsiit ananmu3. CrnocoObl ompeneseHust KOHUEeHTpauuu. Amnmaparypa. PakTopsl,
BIIUSIIOLINE HA pe3yabTaThl aHanu3a. [IpeumymiectBa u HegoctaTku Metoaa. [Ipumenenue.

PenTreHoBckasi M 3JIeKTPOHHAsI CIIEKTPOCKOMHUS.

PentrenoBckas crnektpockonus. OCHOBBI MeTona. PeHTreHo-aObCOpOIMOHHBIA aHAIIN3.
Pentrenosckas ¢uryopecuenus. PeHtreHoBckas GpoToanekTpoHHas cnekTpockomnus. CylmHocTh
U XapaKTepHUCTHKA 3TUX METOJIOB.

8. Mertoabl MoJIEKYJISIPHOIT CIEKTPOCKOMUHU

Crextpsl Mosekyd. [lonHas sHeprus MOJIeKysI Kak CyMMa 3JIEKTPOHHOMU, KojiebaTenbHO 1
BpalllaTeIbHON, CXEMBbl JJIEKTPOHHBIX YpOBHEH Mosekyiabl. OCHOBHbIE U BO30YXJICHHbBIE
JJIEKTPOHHBIE COCTOSIHHUSL. OcobenHoctu MOJIEKYJIIPHBIX CIIEKTPOB. Crioco0sr
MOHOXPOMAaTH3aLMH JTy4UCTON YHEPTUN.

Knaccugukanuss cnekTpanbHbIX NPHOOPOB M HUX  XapaKTEPUCTUKA:  TUCIIEPCHS,
paspemiaromiasi cuia, cerocuna. IlpeemMHMKM wn3mydeHus: (GOTO3MYIbCHUS, (DOTORIEMEHTHI,
doroymHOKHTETH. METOIBI MOHOXPOMATH3AIIHH.

9. CnekTpooToMeTpUieCKHii MeTO aHAJIU3A
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OcnoBa Metoza. OcHOBHOI 3akoH cBetonornomeHust byrepa-Jlam6epra-bepa. MonsipHblii
K03 duuueHT mnoruoueHus. BpiOOp oONTHMaNbHBIX YCIOBUH (OTOMETPHUUECKOW PpEaAKIMH.
Bnusaue pa3nuyHbIX (AKTOPOB HA TIOJTHOTY OOpa3oBaHHs (POTOMETPUYECKON peaKIum.
[Toctpoenue rpagyupoBouHoro rpaduxa. IIpuunMHBI OTKIOHEHMsS OT MPSIMOJMHEHHON
3aBHCUMOCTH ONTHYECKOW TUIOTHOCTH OT KOHLIEHTPAIMH ONPEIEIIeMOT0 BEeIIECTBA.

Mertposoruueckue XapakTepUCTUKU CIEKTPO(HOTOMETPUUECKOro aHainu3a. IIpaBuibHOCTS,
BOCIIPOM3BOAMMOCTb, YYBCTBUTEIBHOCTH, INpeNel OOHApY)KEHUS W JHAara3oH OIpeessieMbIX
COJIepKAHUH, CEJIEKTUBHOCTD U JIp.

Amnmapatypa. CnocoObl MOHOXpOMaTH3aLMU Jy4ucToi dHepruu. Komopumerpus,
dboTomeTpus, crieTpoPoTOMETPHSI.

AHQJIIUTUYECKOE  TPUMEHEHHE  CHEKTPO(OTOMETPHUYECKOrO  METO/Aa  aHalIM3a.
KauectBennsiit ananuz. KommuuectBeHHbI aHanu3. CrnocoObl ompenesieHuss KOHICHTPAUU
(rpagyupOBOYHBIN rpaduk, METOJ T00aBOK, g hepeHIaTbHBIA METO/I,
CHEKTPO(POTOMETPUUECKOE TUTPOBAHHE).

AHaiM3 ~ MHOTOKOMITOHEHTHBIX ~ cHCTeM.  lccremoBaHME  XUMHYECKHMX  CHCTEM
cnekTpooToMeTpuyeckuMu Metoaamu. OmnpeneneHue 4yuciaa KoMHoHeHTOB. OmpeneneHue
COCTaBa KOMIUIEKCHBIX COEJIMHEHUH (METOJ MOJIIPHBIX OTHOILIEHUH M H30MEPHBIX CEpUi).
OnpezneneHre KOHCTAaHT PABHOBECHM U T.1.

JIloMHMHeCHeHTHBII MeTOo/ aHAJIHN3a

Paznnunble BUIBI JIOMUHECUEHIMM M MX Kilaccupukauus (paauoIOMUHECHEHINS,
JJIEKTPOJIIOMUHECLCHIIUSA,  XUMHOJIOMMHECHeHLus,  (oTonromuHecueHuus).  OCHOBHBIE
3aKOHOMEPHOCTH  MOJIEKYJSIpHOW  (OTONOMUHECHEHIMH.  He3aBUCHMOCTh  CIEKTpPOB
JIOMHHECLEHIIMU OT JJIMHBI BOJIHBI BO30yxaatomiero ceera. 3akoH Ctokca-Jlommens. [IpaBuiio
3epKaJIbHOM CUMMETPUHU CIIEKTPOB MOIJIOMIEHUS U (piryopecuieHnu (nmpaBuio JleBmmHa). 3akoH
Basuiosa.

Tymenue  JNIOMHMHECHEHLIMU:  TEMIIEpaTypHOE,  KOHLEHTPUPOBAHHOE,  TYIICHHE
IOCTOPOHHUMH TpUMECAMHU. MeTpoloruyeckre XapakTepUCTUKH MeToAa (IpaBUIIBHOCTb,
BOCIPOM3BOAUMOCTD, CEJIEKTUBHOCTb, H30MpPATENbHOCTh, IpeAesa OOHapy>KEHUus, IuanazoH
oTpeieNsieMbIX KOHLIEHTpAIHH U JIp. ).

Hcnonp30BaHrEe OPraHMYECKUX PEareHTOB B JIIOMUHECLIEHTHOM METO/I€ aHAJIN3a.

OnTHyeckre CBOMCTBA pPeaKO3eMEIbHBIX 3J1eMeHTOB. CoOCTBeHHas JroMHUHecHeHIHs P30D.
JlroMuHecupyomye KOMIJIEKCHbIE coenrHeHus P30 ¢ HeopraHWyecKMMU M OpPraHUYECKUMU
peareHTamH.

[TpyMeHeHre JIIOMUHECLIEHIIMN KOMILUIEKCOB P30 il uX MHAMBUAYAJIBHOTO ONpPEIEICHUS
IIPU UX COBMECTHOM IIPUCYTCTBHUH.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

[IpenogHeceHne TEOPETHUYECKOTO  MaTepuana  OCYHIECTBISETCI C  IPUMEHEHHEM
DIIEKTPOHHBIX  CPEACTB  0OydeHus. HekoTopple  pa3fenbl  TEOPETHYECKOro  Kypca
paccMaTpUBAIOTCS C HCIIOJIB30BAHHEM OMEPEKAONMEH CaMOCTOSATEIIEHOW PAa0OTHI: CTYACHTHI
MIOJTYYaroT 33JJaHie Ha U3yUYeHHEe HOBOT'O MaTepHalia JI0 €ro U3JI0KECHHUS Ha JICKIIHH.

Jlis  OLIEHKM OCBOCHHSI TEOPETHYECKOr0 MaTepuaia CTYACHTaMH HCTOJIb3YIOTCS
MUChMEHHBIC U YCTHBIC KOHTPOJIbHBIE Pa0OTHI.

B pamMkax uyTeHHs Kypca MpeaycCMOTpPEHO MOcelieHHe (PU3NKO-XMMHUECKUX Jaboparopuii
MPOMBIIIIEHHBIX U HAyYHO-HUCCIIEI0BATEIbCKUX OpraHU3aIlHii.
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7. HIEPEYEHb YYEBHO-METOJUYECKOI'O OBECIIEYEHUSA 1A
CAMOCTOSTEJBHOM PABOTHI OBYUAIOIIUXCS O JUCIHUATLINHE

(MOJZIYJIIO)

JlexuroHHBIE 3aHATUSA MpoBoAsATCS | pa3 Hedemo B oObeMe 2 YacoB M 2 daca

J'Ia60paTOpHBIX 3aHATUH B IIIECTOM CEMECTPE. Ilocme oxoHYaHUSA HU3YUCHUS Ka)I(,HOﬁ TCMBbI

CTYACHTHI IPOXOIAT TCCTUPOBAHUC, CO6GCC,Z[OB3,HI/IG, BBITOJHAOT KOHTPOJIbHBIC paGOTBI.

7.1. IlepeueHb-y4yeOHO-METOUUECKOTO 00eCTIeYeHHs ISl 00YJarOIIUXCS IO JUCIHUILTHHE:

1. Ilenrtun lO.A., Bunkos JI.B. ®u3nueckue MeTo bl uccaeaoBaHus B xumuu. M: Mup, 2009.

2. llentun I0.A., Kypammuna I".M. OcHOBBI MOJNIEeKyJIsSIpHO# criekTpockornuu. M: Mup, 2008.

3. Bukos JI.B., Ilentun FO.A. ®usnyeckre MeToabl uccienoBanusi B Xumun. CTPYKTypHBIE

METO/bI U ONTHYECKas crieKTpockonus. M: Beici. mik., 1987.

4, Bunkos JI.B., Ileutun FO.A. ®dusndeckue MeToabl UCCIIEAOBAaHUA B XUMUH. Pe30HaHCHBIC

U DJIEKTPOONTHYECKHE MeTobl. M: Boicm. mik., 1989.

5. Nparo P. ®usnveckne meronasl B xumud. B 2-x T. M: Mup, 1981.

7.2. Yxazanus 11t 00y4aromuxcs o OCBOCHUIO TUCITUTLIMHBI

Taoauuna 7.1.. Cogep:kanue caMOCTOATEIbHON padoThl 00y4ar0 M XCH

Homep | Temwi/éonpocei, evinocumvie na camocmosimenvroe | Kon-6o | @opmel pabomo
pasoena usyuenue uacoe
(memwi)
1. HccnepoBanue cieKTpoB NOTJIONIEHUS METaJLa, 8 cobecenoBaHue,
peareHTa 1 KOMILJIEKCa. TECTOBBII
KOHTPOJIb
DKCTPaKIIMOHHO-(DOTOMETPHUECKUN METOT 10 co0eceoBaHue,
2. pa3ziesieHus U ONpeIeTICHHs] METaNIOB, OPraHUYECKUX TECTOBBII
COCIMHECHU. KOHTPOJIb
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3. CTpoeHue aTroMOB JIMTaHAOB W HX ONTUYECKHE 8 cobecenoBaHue,
o TECTOBBIN
CBOIICTBA.
KOHTPOJIb
4, Buabl TIOMUHECHEHIIUA — MOJIEKYJISIPHbIE U MOHHBIE, 8 cobecenoBaHue,
TECTOBBIN
WX pa3ndue.
KOHTPOJIb
S. KadecTBeHHBIN CHEKTPAIbHBIM aHaMu3 psaga m1pood 8 cobecenoBaHue,
o o TECTOBBIU
MECTHOM ChIPHEBO 0a3bl.
KOHTPOJIb

8. OIEHOYHBIE CPEACTBA JJIA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTH 1
IMPOMEXXYTOYHOM ATTECTALIUA

Ilpumepnwie eonpocwl 014 cobece0o6anus

1. KakoBa poib pu3HuecKux METOA0B B XUMHUH?

2. JlaiiTe onpenenieHue MPsMOi U 0OpaTHOH 3a7aun (PU3HUECKOTO METO/IA.

3. HazoBute Hanbonee BaKHbIE XapaKTEPUCTUKU CIIEKTPOCKOITUYECKUX METO0B UCCIIEI0BaHMUS.
4. PackpoiitTe CylIHOCTb JU(PPAKIIMOHHBIX METOJ0B HcciaenoBaHusl. O0IacTy NMPUMEHEHHMSL.

5. Kak MOXHO onpeenuTh XapakTepucTHuecKoe BpeMs metoaa?

6. Kakue MOJIeKyITbl UMEIOT COOCTBEHHBIN JUITOTBHBI MOMEHT?

7. Onumure MOBeACHUE TUAIEKTPUKA B CTATHYECKOM 3JIEKTPUUECKOM IoJie?

8. Uro Takoe momspu3yeMocTh BemiecTBa? Kakue BUIBI MOJSPH3YEMOCTH MOKHO BBECTH IS
MOJIEKyn?

9. Moxer 1M paccMaTpUBaThCS BEIMYMHA OPHUEHTAIIMOHHOW MOJSPU3YEMOCTH B KaudecTBE
MOJIEKYJIIPHOM XapaKTePUCTUKHU?

10. Hamummre ypaBHenue Knaysmyca — Moccortu. O0bscHUTE (U3NUYSCKUN CMBICT BEIIMYHH,
BXOJISIIIUX B 3TO ypaBHEHUE. [ KaKUX BELIECTB OHO MOXKET ObITh MPUMEHHMO?

11. Hamumwure ypaBuenue Jlopentua — Jlopenna. OObsicHUTE (U3NYECKUII CMBICT BEIWYHH,
BXOJISILIINX B 9TO ypaBHEHHUE.

12. Hanummre ypaBHenue J{ebast u 00bICHUTE GU3NISCKUN CMBICI BEJTUYHH, BXOJIAIINX B HETO.
13. B uyem 3akmrouaercst mepBblii mMerox Jlebast Ans ompeAeneHHs AMIOJIBHBIX MOMEHTOB
MOJIEKYT?

14. B uem 3akmouaerca BTopoi Merox JleGas Uit ompeaeneHHUs AMUIOIBHBIX MOMEHTOB
MoJIeKyNn? 3aBHCHUT JIM ONpEeJeNseMOoe 3HAaYeHUE IUMOJILHOTO MOMEHTa MOJIEKYJbl OT BHJA
pacTBopHTENA?

15. Yto Takoe 00epTOHBI M cOCTaBHbIE 4acTOThI? UeM oOycioBieHo ux mosiBiaeHue B MK
cnekrpax?

16. Ot xakux (akTOpPOB 3aBUCHUT BEJIMYMHA CUJIOBOW moCTOsHHON? [loyemy nmist TpOMHBIX
CBsI3eil OHA HauOOIbIIas?
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17. Yto Takoe xapakrtepuctuueckas yacrora? [lo kakoMy NpUHIMUIY YacTOTHI Pa3lENsIOT Ha
XapaKTEepUCTUUECKUE U HEXapaKTepUCTHUECKue?

18. Kakoe koneOaHue Ha3bpIBAlOT BAJICHTHBIM, a Kakoe nedopManuoHHbM? [loyemy 3TO
paszeneHue ycioBHO?

19. Kaxk na ocHoBanuu MK CrieKTpoB MOKHO C/I€aTh 3aKIIOYEHHE O CIIOcO0e KOOPAMHAINH B
KOMILICKCHBIX COEUHEHUAX?

20. Ilepeuncnure ocHOBHBIE 00acTu nmpumenenus MK criekrpockonuu, mpuBeAUTE NPUMEPHI.
21. Kakumy OCHOBHBIMHU CBOMCTBAMHU XapaKTEPU3YIOTCS SJICKTPOHHbBIE COCTOSHUS MOJIEKYJ1?

22. Kak ¢opmymupyercs npuniun @Ppanka — KonmoHa A BEpOSTHOCTH 3JEKTPOHHBIX
nepexoaoB?

23. Ilo xakuM MpHU3HAKaM MOXXHO WACHTU(HUIMPOBATH B YD CHEKTpe IMOJIOCY MOTJIOIMIEHUS
n—n* nepexona? Yem OOBACHAIOTCA CABUTM 3TOM IMOJOCHI IPU H3MEHEHMH IOJIIPHOCTH
pacTBopuTens?

24. Kak BiMsgeT compsbkeHHE XpOMO(OpPHBIX TIpyHI Ha MX 3JEKTpoHHBIA crnekrp? Kak
OTpaKaeTcss Ha WHTEHCHBHOCTH T—T* TIOJOCHI TOTJIOMIEHHUS HW3MEHEHHE KOH(POpMaluu
CONPSIY)KEHHOM CUCTEMBbI JIBOMHBIX CBSI3CH?

25. OxapakTepu3yiTe yCIOBHUS MOTYyUEHUS U CIIOCOOBI M300paKEHUS DIEKTPOHHBIX CIIEKTPOB.
26. Ilouemy oOKTa’apuYecKre KOMIUIEKCHl (crmaboro moisi) Mn2+ okpaiieHbl 3HAYUTEIHHO
MEHEE HHTCHCUBHO, YeM TaKHE ke KoMIIeKChl Cr3+

27. OObsAcCHUTE, B UeM 3aKJII0YAETCS BIUSHHUE CIIMH-OPOUTAIBHOTO B3aUMOIEHCTBUSA U d(dekTa
SAna-Temnepa va ICII1?

28. Kak BbIpakaeTcs SHEprusi B3auMOJECHCTBUSA s7pa, 00JIAZAIOIEro HEHYJIEBbIM CIIMHOM, C
BHEIIHUM MarHUTHBIM TOJeM?

29. KakoBbl yc0BHUS S1€PHOIO MATHUTHOTO pe3oHaHca?

30. Yro Takoe CIMH-pENIeTOYHas ¥ CTUH-CIIMHOBAs peaKcanus’?

31. Ilepeuncnute U 3aNUIINTE BBIpAKEHHUE U IIKAJIbl XUMUYECKUX CIBUTOB B SIMP.

32. Yto BIHMSET HAa BENIWYMHY XMUMUYECKHX cIABUTOB B SIMP? Iloyemy XuMuYecKWe CIBUTH B
SIMP 19F u 3C MeHSI0TCS B 3HAUUTENIHHO OOJIBIIIEM aAHaria3oHe, uem B [IMP?

33. Uto Takoe KOHCTaHTa SKpaHMpOBaHUS sapa? B Buae KakWxX COCTaBIAIONIMX €€ MOXKHO
MIPEACTABUTH?

34. OOBscHHTE TIPUPOAY CIUH-CIIMHOBOTO B3anMOJeicTBusA? Kakue cBeleHUEe TaeT BEIMYMHA
KOHCTaHTBI CIIUH-CIIMHOBOI'O B3aUMOEHCTBUSA?

35. VkaxkuTe OCHOBHBIE TapaMETPhI U XapaKTepHbIE YepThl criekTpoB SIMP nepBoro nopsiaka.
36. Yto Ha3bIBaeTCs 2IEKTPOHHBIM 3 dexTom 3eemana?

37. B uem paznuune AMP u OIIP cnexTpockonuun?

38. B uem 3akitogaercs yclioBUe MarHUTHOTO pe3oHaHca? Hanummre ypaBHeHUe.

39. Yro Takoe g-¢akrop JlaHme u Kak OH BIMSET Ha TOJ0XKeHNEe curHana DI1P?

40. Yto Takoe 3JIEKTPOH-SJIEPHOE CBEPXTOHKOE B3aUMOAeHCTBIE?

41. KakoBbl mpaBwia oT0OOpa Uil NEPEXOJ0B MEXKAY 3€eMaHOBCKHMMH YPOBHSIMH IO
AIIEKTPOHHOMY M SIIEPHOMY CIIMHOBBIM KBaHTOBBIM YHCIAM B CHUCTEMAax C 3JEKTPOH-SJIEPHBIM
CBEPXTOHKUM B3aHMOJICHCTBHEM?

42. B 4eM CyTh METO/1a «CITMHOBBIX MeTOK»? Kakue 1aHHbIe OH MO3BOJISIET NOIY4aTh?

43. TlpuBenute nmpumepsl npumeneHus DIIP criekTpockommu.

Ilpumepwt 3a0anuii KOnmpoabLHBLIX padom

Bapuanm 1

1. Paccuumrtarh MakCMMajdbHOE OTKJIOHEHHE aTOMOB OT PABHOBECHOTO pPACCTOSIHUS B
mosiekyne HB,, Haxopmsmieiics B mepBoM BO30YKIEHHOM KOJI€OATETLHOM COCTOSHHH.
CumoBas nocrosHHas — 408 u/m, r .= 1,414 A.

16



Ortser: 0,19 A.

2. B cmekrtpe mnornomeHus razoobpasHoro P;umerorcs momocel 774,8 m 154 cm -1
Omnpenenure 4YacTOTy KOJI€OAHUS TapMOHHMYECKOTO ocImuisitopa P, ko3dduuument
AHTApPMOHHUYHOCTH.

Otser: 780,4 cm 1, 3,59 102 e .

3. Konebarenbuple BomHoBbie umciaa Mmonekyn HCI1, JIC 1, [, HJl nns ocHoBHOrO
coctossHusl paBHbL: 2885, 1990, 2990, 3627 cm 1 Boruucnuts usmenenue SHEpPTUU B
kJ>K/MOb B peakiuu

HC1 + 1, = AC1 + H/I. Beiaensercst wiu norjioniaercst 3Heprus?
OtBert: Boigensercs 1, 54 x/[/Moib.

4. OcHOBBIBasICh Ha mpaBuie OTOOpa, CBSI3aHHOM C UW3MEHEGHHEM IpU KoJeOaHuu
JTUTIOIBHOTO MOMEHTA MOJIEKYJIbI, BBIACHUTE, OyayT i mposBiaThes B UK-cnekrpe vs ,
Vas, O - KojeOaHUS MOJIEKYN: mapaauxiopOeH3ona, (opManbaeruga, MNepeKucH
BOJIOPO/Ia, LIUC- U TPAHC — AUXJIOPITUIICHA?

5. Tlomw3ysice pacopenenenueMm bonbliMaHa, BBIYHCIUTE OTHOILICHHE 3acelleHHOCTEH
KosebaTebHBIX ypoBHEH ¢ v =0 u v =1 mist monexkyn Hp,

K>, ecim ocHOBHBIE 4acTOTHI MX KoJjeOaHuii paBHbI 4401 cm Tuo2em
Temneparypa 298 K.
Otser: Hz- 1,67 10% K - 1,56.

Bapuanm 2

1. Hwmerotes nu pa3nnuus B KosiebaTenbHO-BpaIlaTesbHbIX crekTpax Moiekyn CO, u HCN?
OTtBet 060CHYHTE.

2. Y monekyn NO u NOy umeercs o 3 OCHOBHBIX KosieOaHMs, HEKOTOPbIE M3 HUX BUIHBI
onHoBpemeHHo B UK u KP — cnexrpax. Ilomocet NoO umeror npoctoit PR —konTyp,
nostocsl NO — ClI0’KHYI0 BpallaTesbHyI0 CTpyKTypy. KakoBo ctpoenue mosnexyin?

3. Bpramcnurte 4ucio 000poTOB B CEKYHY, KOTOpoe coBepiaeT moiiekyina BrF ¢
MOMEHTOM uHepuuu 7,837 10 xr M2, KOTJ]a OHA HAaXOJUTCS B COCTOSIHUM C pa3-
meMu J: 0; 1; 10.

OTsetsl: 0; 3,02 1010; 2,24°10 et

4. Bpamarenbhas nocrosiraas HC1 pasua 10,5909 cv™. Uemy ona paBHa st
HC1u 1%*C1?
Otsersr: 10,5739 u 5,4460 cm ™

5. Jna monexynel HC1 BpamarensHas noctosHHas pasHa 10,593 cM™, mocTosHHas
IIEHTPOOEIKHOTO pacTsHKeHUS — 5.3 10 em ™. Boruncire 4acTOTY KOJeOaHus 1
CUJIOBYIO MOCTOSIHHYIO CBSI3U.
OTBeTHI: Vo=2995 eM™; k =516 H/m.

Bapuanm 3

1. CKoOJbKO NMKOB CO CBEPXTOHKOM CTPYKTYpPOH MOXHO OXHJIaTh BCIEICTBUE
JIeJIOKaIN3alui HECTIAPEHHOTO JIEKTPOHA B KaTHOHE TUOEH30JIXpoMa MEXKIY
KOJIbLIAMH?
2. Tlpenckaxure CIIEeKTp HOH-paIUKaIa XJIOpOCH30IIa TIPU YCIIOBUH, YTO pa3penieHbl
BCE CBEPXTOHKHE JINHUMU.
3. Jlns kakoro OWMMOJIEKYJSIPHOTO TIporecca — C KOHCTAaHTOM CKOpPOCTH 10" wm 10 -
VIIUPEHHE TUHUH MPU MPOYUX PABHBIX YCIOBHSIX OyaeT Oonbiie?
4. B orcyrctBue Kakoro-nu6o oomena nBa nmuka A-H m B-H orcrosT mpyr ot mpyra B
cunektpe SAMP na 250 ru. IIpu KoMHaTHOW TeMmepaType MPOUCXOAUT OOMEH U NMHUKH OTCTOST
Ipyr ot apyra Ha 25 rm. Bpems crimu-pemerounoit penmakcanuu A-H u B-H Benuko, u ob6a
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COCIMHEHUS MPEACTABJICHBI B OJIMHAKOBBIX KOHIEHTpauusx (0,2 M). BBIYMCINUTE BpeMsl KU3HU
IPOTOHA Y A M O0TCI0JIa HAallIUTe KOHCTAHTY CKOPOCTU 0OMEeHa (YKa)KUTE €IUHULIBI).

5. B nannom coegunennn MF, (s M | = o 2) 3HaueHue Jy.g paBuo 150 ru. B orcyrcrBue
xuMuyeckoro ooMena curtanibel F- u M-F otcrosar apyr ot apyra na 400 ri. IIpu komHaTHOU
temneparype F' u MF, 00MeHHBatOTCSl ¢ Takol CKOPOCTBIO, YTO TOHKAsi CTPYKTypa HauMHAET
vcuezath. [lpeanonoxuB Haauyue OJMHAKOBBIX KOHIeHTpauuid M-F u F u orcyrcTBue
CTaOUITBHBIX MMPOMEKYTOYHBIX BEIIECTB, Berurciute T’ i F. Kakum 10KHO OBITH paccTosiHUE
Mexy nukamMu MF u F nipu aTux ycrnoBusix?

Kpumepuu OUECHKU omeéema cmy()enma npu 6blnNOJIHEHUU KOHmpOJleOﬁ paﬁombt

Ouenka TpeGoBanus kK 3HAHUAM

OTIIUYHO MPUBEACHBI TOJHBIE MPABUJIbHBIE PELICHUS, OTBETHl TPAMOTHO
apryMeHTHPOBAHBI

XOpOIIIO JIOTIYIIIEHbl HE3HAYUTENbHBIE MOTPEIIHOCTH MPU OTBETaX Ha BOIPOCHI,

apryMeHranus Obljia He TIOJTHOM

YIOBJIETBOPUTENIBHO | B OTBETaX Ha HEKOTOPBIE BOIIPOCHI JOIMYIIEHbI IpyOble OLIMOKHU, YacTh
BBIBOJIOB HE ApI'yMEHTUPOBAHA UJIU apryMEHTUPOBAHA HENPABUIIBHO

HEYJIOBJICTBOPHUTEIBHO | OTBeThl Ha 50 u Oosee % BOMPOCOB OMIMOOYHBI, OOJBITHHCTBO
BBIBOJIOB HE apT'yMEHTUPOBAHbI MJIM apTyMEHTHPOBAHbI HEMPABUIHHO

Ilpumepnaa memamuka pepepamos
1. TepmonHAMUYECKUI MACC-CIEKTPOMETPUYECKUI IKCITIEPUMEHT.
2. MeTopl nccine1oBaHus HOH-MOJIEKYJIIPHBIX PEAKIIUM.
3. CexTpoCKOnusi HOH-IIMKIOTPOHHOTO PE30HAHCA.
4. PeppakTomerpus.
5. Y — pe30oHaHCHAas CIIEKTPOCKOIHS
6. MeToJ1 1IeKTPUYECKOTr0 pEe30HAHCA.
7. Teopetnueckue oCHOBBI U obsiactu mpuMeHeHus JI1P — cnexTpockonuu.
8. Teopernueckue OCHOBBI U 001acTU IpUMeHeHus MeTosa SAMP.
9. CpaBHuTenbHble XapakTepucTuku MetonoB UV-VIS - u UK — cnekrpockonuu.
10.TeopeTnueckue 0OCHOBBI 00JIACTH PUMEHEHUS 0XKE - CIEKTPOCKOIHUU.

Kpurtepun onenuBanus pedepara

OneHka «0TJIMYHO» BBICTABIISETCS, €CJIM padoTa CTyACHTa HallMCaHa TPaMOTHBIM HayYHBIM
S3BIKOM, UMEET YETKYIO CTPYKTYPY U JIOTUKY M3JI0KEHUS, TOUKA 3pEHUs CTy/leHTa 00O0CHOBaHHa,
B paboTe MPUCYTCTBYIOT CCBUIKM Ha HOPMATHUBHO-TIPABOBBIE aKThl, MPUMEPHI U3 CyIeOHOMN
NPaKTUKW, MHEHUS W3BECTHBIX YUEHBIX B AaHHOU o0nacTtu. CTyIeHT B paboTe BBIABUTAET HOBBIE
WU U TPAKTOBKH, IEMOHCTPUPYET CIIOCOOHOCTh aHAIU3UPOBATh MaTepHUall.

O1eHKa «XOPOLIO» BHICTABIISIETCS, €Clii paboTa CTYAEHTAa HalMCaHa IPaMOTHBIM Hay4HBIM
A3BIKOM, UMEET YETKYIO CTPYKTYPY U JIOTUKY H3JI0)KEHHUS, TOUKa 3pEHUS CTy/IeHTa 000CHOBaHHa,
B pa0oTe MPHCYTCTBYIOT CCBHUIKM Ha HOPMAaTHMBHO-TIPABOBBIE AaKTbI, NMPUMEPHI U3 CyACOHOU
NPAaKTUKH, MHEHUS U3BECTHBIX YUEHBIX B IaHHOU O0JIACTH.
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OreHKa «y/I0BJIETBOPUTEIBLHO» BHICTABIISICTCS, €CIIM CTYJICHT BBHIMOTHWI 3a/IaHue, OJIHAKO
HE MPOJIEMOHCTPUPOBAI CIIOCOOHOCTh K HAyYHOMY aHAIM3y, HE BBICKA3bIBaJ B PabOTE CBOETO
MHEHWUS, IOMYCTWI OIIUOKH B JIOTUIECKOM 00OCHOBAHUU CBOETO OTBETA.

OI_ICHKa «HEYAOBJECTBOPUTECJIBHO» BbICTABIIACTCA, CCJIM CTYACHT HC BBIIIOJHUII 3a/laHUC, NI
BBIINIOJIHUII €TI0 (bOpMaJ'IBHO, OTBETHUII Ha SaHaHHBIﬁ BOIIPOC, IIPpU 3TOM HE CCBhUIAJICSA HAa MHCHUA
y’-IéHBIX, HC TPAKTOBAJI HOPMATHUBHO-IIPABOBLIC AKTbl, HC BBICKA3bIBAJI CBOCTO MHCHHA, HC
IMpOABUII CIIOCOOHOCTB K aHaJIN3y, TO €CThb B LICJIOM LICJIb peq)epaTa HE JOCTUTHYTA.

CoNoOA~WNE

e o ol e
OabdhwWwNDE O

16.
17.
18.
19.
20.
21.

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

29.
30.

31.
32.
33.

Ilpumepnolii nepeuens 60npocos K 3auemy

[TpaBuna or6opa B UK-cnektpockonuu. O6epTOHBI.

D¢ dexr LTapka.

["apmoHMueckue U aHrapMoHuueckue kosiedanust. CuinoBasi MOCTOSHHASL.
KoMOuHanmnoHnHoe paccessHie CBeTa.

CriekTpbl KOMOMHALMOHHOTO PACCesTHUSL.

['pymnmnoBeie koneOaHus.

BpamarenpHas ciekTpockonus. Mozens )KeCTKOro poraTopa.
["apmoHMUecKuil OCUUIUIATOP. AHTAPMOHUYHOCTb.

VY cnoBus NOSABICHUS BpallaTEIbHBIX CIIEKTPOB.

. Ilpumenenne UK-cnexrpockonuu. Meron 6a30Boii TMHUH.

. AHanmu3 KosedaTesIbHO-BpallaTeIbHbIX CIIEKTPOB.

. UK-criekTpockomnusi — OCHOBHBIE IMOJIOKEHUSI U TIpaBuiia otToopa.

. ITonsspu3oBaHHbBIE U IEMOJIIPU30BAaHHBIE TMHUU B cieKkTpax KP.

. O6eprons! B IK-cniekTpax.

. ComocTaBbTe BO3MOXHOCTH METO/IOB CIIEKTPOCKOMHMM (JIEKTPOHHOM, KOJIeOaTeNbHOM,

BpalllaTelbHOM, KoJie0aTeIbHO-BpaIlaTeIbHOM) B UCCIIEOBAHUSX CTPOCHUS MOJIEKYJI.
biok-cxema cnexkrpomerpa SAAMP u mpuHIuUn ero 4eMCTBUA.

KonebGanust aHrapMOHUYECKOTO OCIMILISATOPA.

N30TponHOE U aHU30TPOITHOE CBEPXTOHKOE B3aUMOJICHCTBHUE.

BpammarenbHblil CIEKTp )KECTKOT0 poTaTopa.

XUMHUYECKUH cABUT B criekTpax SAMP.

IIpenckazanme ¢ mnozunmii TKII pasnmnuus S7IEKTPOHHBIX CHIEKTPOB IOIVIOLIEHUS
TETPa3APUYECKOr0 U KBAJAPATHOIO KOMIUIEKCHOTO MOHOB OZHOT'O U TOI'0O YK€ METaJLIA.
XapaKTepUCTHUKH JIEKTPOHHBIX CIIEKTPOB MHOIOATOMHBIX MOJIEKYIL.

CnuH-cnimHOBOE B3auMoAelcTBHE B cieKkTpax SAMP.

[TpaBuiia 0T00pa B 3JIEKTPOHHOM CIIEKTPOCKOMHH MOTIIOLIEHUS.

Konebannss MHOTOATOMHBIX MOJIEKYII.

DIIEKTPOHHBIE CIEKTPHI MOTJIOMIECHUS OPTaHUYECKUX COCTMHEHNM.
KonebarenbHo-BpalaTebHble CIIEKTPBI ABYXaTOMHBIX MOJIEKYI.

DJEeKTPOHHBIE CIEKTPHl MOIJIOMIEHUS KOMIUIEKCHBIX COeAuHeHui 3d-meramioB c
no3uimi Metoxa MO JIKAO.

KonebarenbHo-BpalaTebHble CIIEKTPhl MHOTOATOMHBIX MOJICKYII.

[IpynuuHbl, BBI3BIBAOIIME yCiIOkKHEeHWE uHTepnperannn HWK-cnekTpoB  CIOXKHBIX
MOJIEKYIL.

Dddekt 3eemana 1t MoJieKybl O».

Pacuer sHepreTryeckux BpalaTesIbHbIX YPOBHEH KECTKOTO POTATOPA.

[IpaBuna oT6opa B 3JIEKTPOHHOM CIIEKTPOCKOITHH ITOTJIONICHUS.
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34.

35.
36.

37.
38.

39.
40.
41.
42.
43.

44,
45.
46.
47.

48.

MoXHO U 3aperUCTPUPOBATH DIEKTPOHHBIE, KoJieOaTeNbHbIC, BpallaTebHEIE,
KoJieOaTebHO-BpaliaTelibHble CIEKTphl morjiomeHus Mosnekyn Oz, SO, NHs, CHN,
C,Cly. OOBsicHUTE OCOOEHHOCTH CIIEKTPOB.

DddekT 3eemMana 1l MArHUTHBIX S7EP.

Tumbl 37€KTPOHHBIX MEPEX0I0B MHOTOATOMHOM MOJIEKYJIBI OPTAaHUYECKOTO COSAMHEHUS,
WX XapaKTEPUCTUKH, MPOSBIICHUS B CIICKTPAX.

CrexTpockonusi KOMOMHAIIMOHHOTO pacCessHUS CBETa

OObsicautre ¢ no3unuid TKII s7aeKkTpoHHBIE CHEKTPHl TOTJIOMICHUS KOMIUIEKCHBIX
COCIUHCHMI.

Konebanust rapMOHUYECKOTO OCITUILIATOPA.

CBepxTOHKOE B3auMoielicTBrE B ciekTpax SAMP.

[TapamMarHUTHBIN U THaMarHUTHBIN 3P GEKTHI.

KonebaTenbHO-BpalaTeIbHbIE CIIEKTPhI MHOTOATOMHBIX MOJICKYIL.

Knaccudukanus HOpMalbHBIX KOJeOaHMN MHOTOATOMHOM MOJEKyNIsl Mo Qopme u
CUMMETPHHU.

PacueT cuibl ociuIATOpa 3JEKTPOHHOTO TIEPEeXo/a.

ConoctaBuTh TIpaBmiia 0T00pa, Bo3mMoxkHocT MeTo10B K- 1 KPC-criekrpockomnumu.
BpamarenbHbii CHEKTP MOJIEKYJIBI TUIIA CHMMETPUYHOTO BOJTYKA.

Kakum oOpasom, umes HWK-cnekTp mNornomeHusi, BbIUUCIUTH YacTOTy KoJieOaHUM
TapMOHHYECKOT0 OCHUIUIATOPA U KO3 PHUITMEHT aHTapMOHUYHOCTH?

XapakTepuCTUKU BCEX THUIOB DJEKTPOHHBIX TMEPEXOJ0B B CIEKTpPaX OPraHUYECKUX
MoJieKys. PaKTOphl, BIUSIONUIUE HA 3TH XapaKTEPUCTUKU.

Kpumepuu OUEHKU omeema Ha 3aueme

Ounenka Kpurepun orBera

3auTeHo ['mybokoe u xopoiiiee 3HaHWE W MMOHMMAHHUE MPEIMETa, B TOM YHUCIE
TEPMHHOJIOTUI u OCHOBHBIX MIOHSITHIA; TEOPETUUYECKHUX
3aKOHOMEPHOCTEM; (hakTHYeCKUX JTAHHBIX; 00CTOSITETHHBIH,

JIOTMYECKUI ¥ TPaMOTHBIN OTBET BO BpeMs CAAYM 3aueTa; y/AeIbHbII Bec
OIIMOOK MpU KOHTPOJILHOM T€CTUpOBaHUU — He Oosee 50%.

He3aureno Cnaboe 3HaHUE OCHOBHOM TEPMHHOJIOTHH, TEOPETHUECKUX

3aKOHOMEPHOCTEH, (PAKTUYCCKHX JTaHHBIX, ONTMOOUHBINA OTBET HA
3ayeTe; yAeNbHbIN Bec OMHUOOK MpU KOHTPOJILHOM TECTUPOBAHUH —
oomnee 50%.

9. YYUEBHO-METOJUYECKOE U HTH®OOPMAIIMOHHOE OBECHEYEHUE
JUCHUTIINHBI

9.1. YueOnas iuTeparTypa

a) OCHOBHAasil.
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9.2. UuTepHeT-pecypchbl

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

NookowhE
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http://chemistry.narod.ru/
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9.3. IIporpammHoOe obecnevyenune

YHuBepcurer odecredeH He0OX0JUMbIM KOMIUIEKTOM JIMIIEH3MOHHOTO U CBOOOTHO
pacmpoCcTpaHseMOro MPOrpPaMMHOT0 00ECIIEYCHHUS, B TOM YHCIIE OTEYECTBEHHOTO MTPOU3BO/ICTRA.

Kaxxapiit oOyuaronuiicsi B TeueHUE BCEro nepuojia o0yueHus: o0ecrnedyeH HHANBUAYaIbHBIM
HEOTPAaHMUYEHHBIM JIOCTYIIOM K JIEKTPOHHON MH(POPMAITMOHHO-00pa30BaTEeILHOM cpeie
YHHUBEpPCUTETA U3 JIF0O0H TOUKH, B KOTOPOH UMeeTCs JOCTYI K MHPOPMAIIMOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTh «HTepHeT» Kak Ha TEpPUTOPUM YHUBEPCUTETA, TaK U BHE €€.

yHI/IBepCI/ITeT obecrneucH CJICAYIOIIUM KOMIUICKTOM JIMOCH3WMOHHOTO IIPOrpaMMHOI0

o0ecrieueHus.

1. JluueH3moHHOE MpOTpaMMHOE oOecrieueHne, ucnoybyemoe B Murl'y

1.1. Microsoft Windows 7
1.2. Microsoft Office 2007

1.3. Ilporpammusiii kommiekc MMUC “Busyansaas Ctynus TectupoBanus™

1.4. Antusupychoe I10 Eset Nod32
1.5. CnpaBouHo-nipaBoBasi cucrema “I'apant”

Hap;my C TpaAUIMOHHBIMU U3JaHUAMU CTYACHTBI U COTPYAHUKHN UMCIOT BO3MOXKXHOCTDH
IMMOJIB30BATLCA SJICKTPOHHBIMU IMOJJHOTCKCTOBBIMHA 6azaMu JaHHBIX:

Tabnuya 9.1

Ha3zBanmue pecypca

CcebLika/gocTyn

DnekTpoHHas 6ubimMoTeka oHnaitH «EquHoe OkHO K
00pa3oBaTeNbHBIM pecypcamy

http://window.edu.ru

«O6pasoBarenbHbIi pecypc Poccum»

http://school-collection.edu.ru

®enepalibHbII 00pa30BaTEIbHBINA TOPTAIL: YUPEKICHUS,
nporpammel, craiaaptsl, BY3b1, rectol EID, THA

http://www.edu.ru —

®denepanbHbIN HEHTP UHPOPMAIIMOHHO-00Pa30BaTEIbHBIX

pecypcos (PLIMOP)

http://fcior.edu.ru -

ObC "KOHCVYJIbTAHT CTYJJEHTA". DnextponHas
OnOIMOTEKa TEXHUYECKOTO By3a

http://polpred.com/news

N3narensctBO «JlaHby. DneKTpoHHO-OMOIOTEYHAs
cuUcTemMa

http://www.studentlibrary.ru -

Pycckas BuptyasipHas 6ubauorexa

http://rvb.ru —

N3znarensctBo «JlaHby». DIeKTPOHHO-O0MOIMOTEYHAS
cucreMa

http://e.lanbook.com -

E>xenenenbHuk Hayku u oopasosanus Ora Poccun
«AxkaneMus

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

Hayunas snexktponHas 6ubnuotexa «e-Library»

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

OnekTpoHHO-0nbaroTeuHas cuctema IPRbooks

http://www.iprbookshop.ru -

DJIEeKTPOHHO-CIIPABOYHAS CHCTEMa JOKYMEHTOB B cepe
oOpasoBanus «MapopmMuo»

http://www.informio.ru

WndpopmanmonHo-npaBoBas cuctema «l"apanT»

CereBas BepcHsi, TOCTYITHA CO BCEX
KOMITBIOTEPOB B KOPIIOPATUBHOM
cetu Uurl'y

OnekTpoHHO-0nOanoTeyHast cuctema «HOpaift»

https://www.biblio-online.ru

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

22



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/
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[Ipy dYTeHHMHM JEKUMOHHOTO Kypca HCHONb3yeTcsl WH(OpMalus, MpeAcTaBIeHHas Ha
cranjax.

[Tpu nzyyenun texuuku MK- crieKTpoCKOHUU, CIIEKTPOCKOITMHA B BUIUMOMN U Y D-00acTsax
JEMOHCTPHUPYIOTCS TPUOOPHI, YCTaHOBJICHHBIE B Jaboparopun «DU3HMKO-XUMUYECKUE METOIBI
uccaeqosanus»y Uarl'V.

TecTOBBI KOHTPOJIb OCYIIECTBISETCS C MOMOIIBIO TECTOB IO OTACIBHBIM TEMaM WJIU
paszenam Kypca.

TecTbl nny 3aaHust ISl CAMOCTOSTENILHON pabOThI IO TeMaTHUKE Kax a0l 1abopaTopHOit
paboOTHI CBEJICHBI B OTNEIBHBIN MPAKTUKyM i CTyaeHTOB crneruanbHocTH 04.03.01. — xummust
(OakamaBp XUMHH)

Bapuantsl 3agaHuii uis KOHTPOJBHBIX pabOT coaepkarcs Kak Ha JHCKE, Tak U B
OymakHoM Bujie. [Ipy HEOOXOAUMOCTH UX COJEPIKAHUE MOMKET MEHSATHCS.

11. METOJIMYECKHUE YKA3ZAHUS JJIS1 OBYYAIOIMXCS IO OCBOEHMIO
JUCHUTIINHBI

HuctmiumHa «®u3nyeckre METOIbl MCCIEAOBHUS) HampaBiieHa Ha (HOpMHUpPOBaHHE
komnerennui: YK-1, OIIK-2, ITK-6.

[IpomexyTouHas aTTecTalys NpeAnoIaraeT 3a4er.

[Tpuctynas K M3y4yeHHMIO TUCHUIUIMHBI, HEOOXOIUMO B MEPBYIO OYEpe]b O3HAKOMHUTHCS C
coJiep;kaHueM padoueit mporpammsl gucuuminHel (PIT).

Jlexuuy UMEIOT LIENbI0 AaTh CUCTEMATU3UPOBAHHBIE OCHOBBI HAYYHbBIX 3HAHHM.

[Ipu usyyenuu u npopaboOTKe TEOPETUUECKOTO MaTepuana HeoOX0IUMO:

- MOBTOPUTH 3aKOHCIIEKTHUPOBAHHBIN Ha JIEKIIMOHHOM 3aHATHUU MaTepual U JONOJIHHUTH €ro C
Y4E€TOM PEKOMEHJIOBAaHHOM 110 JAaHHOM TEME JINTEpaTyphl;

- IIpU CAMOCTOSITEIbHOM H3YYEHMM TEOPETUYECKOW TEMBl CHENaTh KOHCIEKT, HCIOIb3Ys
pexomennoBanHele B PIIJI nuTeparypHble HMCTOYHMKHM W pecypchl HMHQOPMAIMOHHO-
TEJIEKOMMYHUKaMOHHOMU ceTH «HTepHeT»

- IIpY NOATOTOBKE K MPOMEXYTOYHOM aTTeCTAl[MU [0 MOJYJIIO MCIIOIb30BaTh MaTepuaibl GoHIa
OLICHOYHBIX CPEJNICTB.

JlabGoparopHble 3aHSATHS MPOBOASTCS C IENbI0 YIIIYOJIeHHWs M 3aKpelyieHus 3HaHH,
NOJYYEHHBIX Ha JIEKUMSAX M B TPOIECCE CAMOCTOATENbHON padoThl HaJl HOPMAaTUBHBIMHU
JIOKyMEHTaMU, Y4eOHOM 1 Hay4HOI TUTepaTypoil.

[Tpu moAroTOBKE K 1a00paTOPHOMY 3aHATHIO HEOOXOIUMO:

- U3Y4HTb, TIOBTOPUTH TEOPETUUECKUI MaTepHall MO 3a1aHHOI TeMe;
- IIpY BBIIIOJIHEHUH JOMAIIHUX PACUETHBIX 3aJlaHUM, U3yYUTh, IOBTOPUTH TUIIOBBIE 3a/1aHNUS,
BBITOJIHSIEMbIE B Ay TUTOPUH.

Pexomenganum mo padore ¢ HaAy4YHOH U Y4eOHOI JTUTEPaTypOi

PaGoTa ¢ yueOHOM 1 HAyIHOU JTUTEPATYPOH SBIISIETCS TIIaBHON (hOPMON CaMOCTOSITEIIBHON
paboThl U HeoO0XoAWMa MpHU MOATOTOBKE K YCTHOMY ONPOCY HAa CEMHHAPCKUX 3aHATHSAX, K
MOJ1yJIbHBIM KOHTPOJIbHBIM paboTaM, onpocy, 3auery. OHa BKIIOYaeT NpopaboTKy JEKIIHOHHOTO
MaTepuaiga — H3y4€HHE PEKOMEHIOBAHHBIX MCTOYHHUKOB M JMTEPATYphl 110 TEMATUKE JIEKLIHM.
KoHcnekT nekuuu A0KeH colepxkaTh peepaTHUBHYIO 3allMCh OCHOBHBIX BOIPOCOB JICKIHH,
IPEUIOKEHHBIX MpenoAaBaTeaeM cxeMm (IpU HMX JEMOHCTpAlMH), OCHOBHBIX HCTOYHUKOB U
JUTEPATYphl 1O T€MaM, BBIBOJBI IO KaXXI0My Bompocy. KOHCHEKT NoikeH ObITh BBINOJHEH B
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OTHenbHON TeTpanu mo npeamery. OH MODKeH ObITh aKKypaTHBIM, XOPOLIO YHWTaeMbIM, HE
COJIepKaTh HE OTHOCSIIYIOCS K TeMe HHPOPMAIUIO WK PUCYHKHU.

KoHcnekTsl HayuHO IMTEPaTyphl IPU CAMOCTOATEIbHON ITOATOTOBKE K 3aHITHSIM JIOJIKHBI
OBITH BBIMIOJIHEHBI TAKXKE AKKypaTHO, COJAEP>KaTh OTBEThl HA KaXK/blil MOCTAaBIECHHBIA B TEMeE
BONPOC, MMETh CCHUIKY Ha HCTOYHUK HH(OpManuu C 00sS3aTeNbHBIM YKa3aHHEM aBTopa,
Ha3BaHMUS M TOJa M3JAHMUS HCIOJIb3YeMON Hay4yHOU nuTeparypbl. KOHCIEKT MOXeT ObITh
OIOPHBIM (COZEPKATH JIMIIL OCHOBHBIE KIIFOUEBBIE NO3ULMH), HO IIPU 3TOM IO3BOJIAIOIIUM J1aTh
MOJIHBIM OTBET MO BOIMPOCY, MOXKET ObITh MOAPOOHBIM. OObEM KOHCIEKTA OIMpEesieTcss CaMUM
00yJaroumMcs.

B nporiecce paboTsl ¢ yueOHOM U HAyYHOU JIUTEpaTypOl 00yJaroITuics MOXKET:

- JenaTh 3alUCU IO XOAY 4YTEHHsS B BUJE NIPOCTOrO0 WM Pa3BEPHYTOro IUIaHa (CO3/4aBaTh
nepeyeHb OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UICTOYHHKE);

- COCTaBJIATH TE3HUCHl (IUTHPOBAHUE HamOoJee BAXHBIX MECT CTaTbU WJIM MOHOrpaduwu,
KOPOTKOE M3JI0KEHHE OCHOBHBIX MBICIICH aBTOpa);

- TOTOBHUTH aHHOTALMH (KpaTKoe 0000IIeHNe OCHOBHBIX BOIIPOCOB Pa0OTHI);

- CO3/1aBaTh KOHCIEKTHI (Pa3BEPHYTHIC TE3UCHI).
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Pabouass mporpamma nucHUIIMHBL «DU3NYECKUE METOMBI HCCIEIOBAHUS» COCTaBJICHA B
cootBercTBUU ¢ TpeboBanusmMu ®PI'OC BO mno cnenmansnoctn 04.03.01. «Xumus (ypoBeHBb
OakanaBpuaTa)», YTBEP>KISHHOTO MpUKa3oM MUHHUCTEpCTBAa 00pa3oBaHus U HAyku Poccuiickoit
®enepanun ot 17 urons 2017 . Ne 671

[TporpammMy cocTaBhII: K.X.H., IOIEHT Kadeapsl xumuu Temupxanos b. A.

Pabouas nporpamma ogoOpeHa Ha 3acefaHuu Kapeapbl XUMUU

[Tpotokoun 3acemanust Ne _ 10 or « 21 » wmas 2024 r.

Pabouas nporpamMma 0;[06peHa y‘Ie6HO'MeTO,[[I/I‘IeCKI/IM COBETOM XHMMHKO-OHMOJIOTHYECKOTO

g]gaK YJIBTCTA

[Tpotokoun 3acemanust Ne _ 10 oT « 22 » w™ad 2024 .
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CBenenust 0 nepeyTBep:KIeHHH IPOrPAaMMBbI HA OYepeIHOH Y4eOHbIi roJ H perucTpanun

H3MEHEeHHN

YyeOHsblii
roja

Pemenue
Kadeperl
(Ne mpoTokoia,
JiaTa)

BHeceHHBIE H3MEHEHUS

IToamuce 3aB.
kadempoit
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