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1. HEJIX OCBOEHUA JUCHUIIJIMHBI

LenssMmu ocBoeHust IMCHUIIMHBI «PHU3HYecKHe MeTOAbl MCCJIeJOBAHUS» SIBJISIOTCH !
O3HAKOMJICHHE CTY/IEHTOB C MPUHIMIINAIBHBIMA OCHOBAMHU U MPAKTUUYECKUMHU BO3MO>KHOCTSMHU
(Gu3n4ecKux METOJOB MCCIENOBaHUS, C HUX AallapaTypHbIM OCHAIEHUEM M YCIOBUSAMHU
NPOBEICHUS KCIIEPUMEHTa; (POPMUPOBAaHHE HABBIKOB CPAaBHUTEIHHON OIEHKH BO3MOXKHOCTEH
pasHBIX METOJOB aHaliN3a, HUX JOCTOMHCTB M HEIOCTATKOB JUIsi OOOCHOBAaHHOTO BBIOOpA

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

2. MECTO JUCHMUIIVIMHBI B CTPYKTYPE OIIOII BO

Huciunnuna «@u3ndeckue METOAbl MCCIICIOBAHMS» OTHOCUTCSA K OCHOBHOM 4dacTu bioka
1 u u3yuaercs B 6 cemectpe.

JlaHHBIH Kypc onupaercs Ha 3HaHMA 10 (U3WKe, MareMaruke (mpupoja
3JIEKTPOMAarHUTHOIO  M3JyYEHHUs, THUIBl B3aUMOJEWCTBUS €ro C MaTpuleld, TEeXHUKA
CIIEKTPAJILHOTO JKCIEPUMEHTa, MPUEMbl MaTeMaThuueckoro aHammsza). Jis ycmeunrHoro
MPUMEHEHHUS psiia (PU3MYECKHMX METOJIOB HEOOXOIMMO 3HAHHE OCHOB KBAHTOBOM MEXAHHKH
(ocHOBHBIE ompeneneHuss W (pyHTaMEHTaJbHbIE TOHSTHS, KBAaHTOBO-MEXaHHUYECKas TEOpHs
CTpOeHHUSI MOJIeKyn). VM3noxeHue MmaTepuanga O CTPOSCHHMHM MOJIEKYN MperoyiaraeT Haludue
0a30BbIX 3HAHMM O COBPEMEHHBIX BBIYHCIUTEIBHBIX BO3MOXHOCTSIX KBAaHTOBOW XHUMUHU.
HHTeHCHBHOE BHEAPEHHE B HSKCIEPUMEHT BBIYMCIUTEIBHOW TEXHUKH TpeOyeT HalIu4us y
CTYJICHTOB HAaBBIKOB DPAOOThI KaK CO CTaHIAPTHBIMH TPOTPAMMHBIMH CHCTEMaMH, IIHPOKO
UCIIONB3YEMBIMU B HAcToOsIee BpeMs Il oOpabOTKHU SKCIEPUMEHTANBHBIX TaHHBIX, TaK H
BIIQJICHUS COBPEMEHHBIM SI3BIKOM MaTeMaTHuecKo (opmanu3anuu TexX (HU3NYECKUX 3azad,
KOTOpPbIE€ BOZHHUKAIOT MPU aHAIN3€ CIEKTPATIbHBIX JaHHBIX.

Tao6auna 2.1.

CBs3b JUCHUILIHHBI «@U3HUYECKHE METOAbI HCCJAET0BAHUS C npeameCcTBY OluMu
AUCHUIIVIMHAMHU U CPOKH MX U3YUCHUSA

Kon JIMCUUIUTNHBL, TPEIIIECTBYIONINE TUCIUTIIINHE Cemectp
JUCIIATLINHBI «DU3NYECKHE METObI UCCIACAOBAHUS
b1.0.12 MaremaTuka 1,2
Bb1.0.16 dusznka 1,2
b1.0.15 Nudopmaruka 1,2
b1.0.06 Heoprannueckas xumus 2,3
b1.B.09 ABanuTHdecKas XUMHS 45
Taoauua 2.2.



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

Kon JMCUMIUIMHBI, CJICAYIOIINE 32 TUCITUTIIIMHON Cemectp
JIICITUTLTHBI «DU3NYECKUE METObI UCCICAOBAHUS
51.0.07 Opranunueckasi XuMust 6,7
51.0.08 dusnueckas XuUMuI 6,7
b1.B.07 BBICOKOMOJIEKYIIApHBIE COCTUHEHUS 7
b1.B.JIB.03.01 Komnongnasa xumus 8
b1.B.JZIB.06.01 |Teoperuueckre 0OCHOBbI HEOPIrAHUYECKON XUMUU 8

B pe3yjabTaTe 0CBOCHUA TUCIHUIIJINHBI oﬁyqalomnﬁm JOJIZKCH

e 3HATh:
e (DM3MYCCKYIO TEOPUIO COBPEMEHHBIX METOJIOB HWCCIICJIOBAHMSI, TEXHUKY U METOJIUKU

MMPOBCACHUA SKCIICPUMCHTOB.

e YMeTh:
® aHANMM3UPOBATH BO3MOXKHOCTH (DU3MUYECKUX METOJIOB, HCXOAi U3 CHElUPUKU

MMOCTaBJICHHOM HUCCIEI0BATENbCKOM HUIIH SKCHepTHOﬁ 3aaa4u.

e Biuaners:
® METOJIWKOW TMOJY4YeHHsS TMPaKTHUYeCKOH HHPOpMAalMM HAa OCHOBE UMEIOIINXCS

SKCIICPUMCHTAJIBHBIX JJAHHBIX.

3. KOMIIETEHIIMA OBYYAIOLIETI'OCs, POPMUPYEMBIE B PE3YJIBTATE
OCBOEHMSA JUCTIAITJIMHBI

HpOLICCC N3YUCHUSA NUCHUIIJIMHBI HAIIPABJICH Ha (I)OpMHpOBaHI/IC QJICMCHTOB CJICAYIOIIHUX

komnereHiMid B coorBerctBu ¢ PI'OC BO u OIIOII BO no naHHOMY HaIlpaBJIEHUIO

[MOATOTOBKH:
Kon HaumenoBanne Nupukarop B pe3syabTaTte ocBoeHus
KOMIIETEHI KOMIIEeTeHIINH JOCTH/KEHHSA AUCHUIIMHBI 00yYarommiics
U KOMIIETEeHIIM T HOJIZKEH .

Ynueepcaﬂbnbte Komnemenyuu u undukamopbt UX 00OCMUNCEHUA

YK-1 Cnocoden ocymect- | YK-1.1. Ananusupyet 3HaTh:
BJATh TOMCK, KPUTH- | 33/1a4y, BBIIENAA €€ - TIOHSTUE W KJIACCU(HUKAIUS




YyecKuil aHaJIM3 |
cuHTe3 uHopManuu,
NMPUMEHSTh CUCTEM-

HBIA moaxox aJsi pe-
IIEHUS IOCTABJEHHBIX
3amayd

0a30BBIE COCTABIIAIO-
e,

YK-1.2. Onpenemnser,
HUHTEPIPETUPYET |
pamxkupyer HHpopMa-
U0, TPEOYEMYIO IS
pelleHHs TIOCTABIICH-
HOM 3a7a4M;

YK-1.3.
OcyiecTBISET MOUCK
nH()OpMAITUH IS pe-
IICHHS TTOCTABICHHOMN
3aJIa4M M0 Pa3IHYHBIM
THUIIAM 3aIPOCOB;

YK-1.4. IIpu o6pabot-
ke uH}popMaImu oTIu-
qaeT QakTel OT
MHEHUU, HHTEpIpE-
Talui, oIeHOK, (op-
MHUpYET COOCTBEHHEIE
MHEHHS ¥ CYXKJICHNS,
apryMEHTHPYET CBOH
BBIBOJBI M TOUKY
3peHus;

YK-1.5
PaccmarpuBaet u
TpeJIaraeT BO3MOXK-
HBIE BapUAHTHI pellle-
HUS TIOCTaBJICHHOM
3aJa4du, OIICHUBas UX
JIOCTOMHCTBA U HEJIOC-
TaTKH.

CHUCTEM;
- CTPYKTYpY ¥ 3aKOHOMEPHOCTH
(YHKIMOHUPOBAHUS CUCTEM;

- 0COOEHHOCTH CCTEMHOTO
MOAXO/a B HAYYHOM ITO3HAHHY;

- IOHATHE O CUCTEME, €€ LENAX,
3ajayax ¥ oOMIMX MPUHIHIAX;

- OCHOBHBIE TEXHOJIOTHH TIOMCKA U
cbopa nahopMaIy;

- (hopMmaThl TpeACTaBICHUS
WHPOPMaIK B KOMITBIOTEPE;

- IpaBHJIa UCTIOJB30BAHUS CPE/ICTB
CBSI3H;

- UH(OPMAIIMOHHO-TTOUCKOBBIE
CHCTEeMBI U 0a3bl JaHHBIX;

- TEXHOJIOTHIO OCYIIECTBICHHS
novcka nHpopMaIuy;

- TEXHOJIOTHIO CHCTEMaTU3aIH
MOTy4YeHHON MH(OPMAIIHH;

- COCOOBI CTATUCTUIECKON
00pabOTKN TaHHBIX, IPECTaB-
JICHHBIX B Pa3JIMYHbBIX H3MEPH-
TENBHBIX [IKaJaX U aHAJIN3
MOJTYYEeHHBIX PE3YIbTATOB;

- BUJIBI U OPMBI pabOTEHI C
MEJAaroruuecko U Hay4YHo’
JIUTEPATYPOK;

- TpeOOBaHMsI K 0(OPMIICHHUIO
oubnmorpaduu (CrucKa JIMTepary-
pBI).

Ymersn:

- paboTath ¢ HHpOpPMAIIHEH,
MIPEACTABICHHON B PA3IMUHOMN
opme;

- 00pabatbIBaTh JaHHBIE CPECT-
BaMH CTAQHJAPTHOTO IIPOrPaMMHOTO
obecreueHus;

- CHHTE3UpOBaTh MHQOPMAIIHIO,
NPE/ICTABICHHYIO B Pa3INYHBIX
UCTOYHUKAX; -

- BEIOUPATh HCTOYHUKU
uH(popMaLH, aJleKBaTHbIC
TIOCTABJICHHBIM 33/1a49aM U
COOTBETCTBYIOIINE HAYUHOMY
MHUPOBO33PEHHIO;

- OCYILIECTBIISTH IOUCK
WHpOpMAITUH;

- HHTEPIIPETUPOBATh U
pPaHXHUpOBaTh HHPOPMALIHUIO,
TpeOyeMyIo AJIsl peIleHHs
[IOCTaBJICHHON 3a/1a4yu.

Baapers:

- IEPCOHANBHBIM KOMITBIOTEPOM H
HOMCKOBBIMH CEPBHCAMM;

- METOAMKAaMH aHAJIMTHKO-
CHUHTETHUYECKON 00paboTKH
uH(pOpMAaLNK U3 Pa3IHIHbBIX




MH(POPMAITUOHHO-TTOMCKOBBIX
crcreM (TIpeaMeTH3aIus,
AHHOTHPOBaHHE, peepUpOBaHUE).

Oobwenpogheccuonanvhote

Komnemenuyuu u undukamopbt UX 00CMUICEHUA

OIIK-2

Crnoco0eH NpoBOANTD €
co0J110IeHeM HOPM
TEeXHHUKH 0e30IacHOC-
TH XUMHYECKHH DKC-
MEePUMEHT, BKJIIOYAs
CHHTE3, aHAJIN3,
u3ydyeHue CTPYKTYpPbI H
CBOMCTB BeIIECTB N
MaTepHuaJioB, HCCJIe-
J0BaHHUE MPOIECCOB C
HX y4acTHEM

OIIK-2.1.
3HaeT (U3UYECKUE U
XHMHUYECKHE CBOMCTBA
BEIIIECTB, HOPMBI TEX-
HUKU 0€30I1aCHOCTH MPHU
pabote ¢ HUMH

OIIK-2.2.
OcymecTBisieT BBI-00p
(hMBUKO-XUMUIECKIX
METO/IOB aHAIIN3A,
AACKBATHBIX IJIA
peLeHus ucce-
JIOBaTENbCKOM 3a7a4H ¢
IMPUMCHCHUCM 3HA-HUA
0 BPEIHBIX U OIACHBIX
CBOMCTBax BEIIECTB pU
paboTe ¢ HUMH,
MPOBOJUTH OLEHKY
BO3MOYKHBIX PHUCKOB.

OIIK-2.3. Binazneer
HaBbIKaAMU HpOBeILeHI/ISI
OIIEHKH BO3MOKHBIX
PHCKOB TIpH paboTe ¢
XNU-MHUYCCKUMMU BCIIIC-
CcTBaMU

3HaTh:

- OCHOBHBIC MTPaBUIJIa TEXHUKH
0€30MacHOCTH TIPH PadOTE B XUMU-
JecKkoi Jaboparopuu;

- Ha3HaueHHUE NPUOOPOB U XUMH-
YECKOU MOCYAbL;

- OCHOBHBIE TTPABHJIA U IPUEMBI
paboThI U POBEJCHUT
XMMHUYECKUX HKCIIEPUMEHTOB Jia-
60OpaTOPHOTO MPAKTUKYMA;

- IpaBWJIa pabOTHI HA ammapaType u
000pyI0BaHNH 1a00PATOPHOTO
MPAKTHKYMa.

- B3aMIMOCBSI3b COCTaBa, CTPOCHUS U
CBOMCTB BEIIIECTB;

- IPUHIIAIIBL ¥ 00JIACTH UCTIONB30-
BaHUS OCHOBHBIX METOJIOB XUMHU-
YEeCKOT0 aHalIn3a;

- OCOOCHHOCTH aHaIM3a Pa3ITHYHBIX
00BEKTOB;

- OCHOBHBIE METOJIbI XHMHUYECKOT'O
CHHTE3a M UCCIICIOBAHUS CTPYKTY-
PBI OMOMOJIEKYII, TEXHUKY Oe3ormac-
HOCTH TIPY TIPOBEACHHUH TIperapa
THUBHBIX CHHTETHYECKHX

pabor;

- MEXaHU3Mbl XUMUYECKHIX PEaKInH,
TEOPETUYECKHUE OCHOBBI METOJIOB
MOJTYYEHUS M UC-CIICJIOBAHMUS
XUMUYECKUN BE-IIIECTB U peaKInil
Ymern:

- IPUMEHSITh 3HAHUS O BPEIHBIX U
OTIACHBIX CBOMCTBAX BEIECTB IMPHU
paboTe ¢ HUMH U TIPOBOJIUTH OIIEH-
KY BO3MOYKHBIX PHCKOB;

- BBIMOJIHATH CTAHJAPTHEIE Orepa-
UK (IPUrOTOBIIEHHE PACTBOPOB, UX
HarpeBaHue U BhITIAPUBAHHE,
OUYHUCTKA U pa3jieJICHHe BEUIeCTB);
BBITOJIHATh XMMUYECKUH SKCIIEpH-
MEHT 110 HHCTPYKIINY,

- HQJIC)KHO ONPEICISTh KOJIH-
YECTBEHHBIE XapaKTEPHCTUKI
peaxuuii, TOUHO U3MEPSTh, Ope-
JIENISITh COCTaB; UCIOJIh30BATh
OCHOBHEBIE 3aKOHBI €CTECTBEH-
HOHAYYHBIX JUCUUIUIMH B TIPO-
(heccroHANTBHON JAEATEITHHOCTH,
MIPUMEHSATH METOABI MaTeMaTH-
YEeCKOT0 aHalIn3a U MOJEIH-
pOBaHMUS, yCTAHABJIUBATH B3a-
MMOCBSI3b MEXKy CTPOCHHEM
COEJIMHEHUS M €r0 XUMHUYECKIMH

5




CBOICTBaMH, TUNIAHUPOBATH H
OCYIIECTBIISTH XUMHUIECKHAN
IKCIIEPUMECHT, aHATM3UPOBATH €TI0
pe3yIbTaThI; - UCIOJIB30BATh
¢dm3udeckue u PU3NKO-XUMHICCKIE
METO/IBI aHAJIN3a OPTaHIIECKUX
COCIUHCHMI;

- IPUMEHSTH 3HAHUE OCHOB XUMHH U
CBOICTB XMMHYECKUX BEIIECTB C
Y4ETOM UX CBONCTB B MPOU3BOJICTBE
Y TIOBCEJTHCBHOM JICATEIIBHOCTH.
Baagers:

- TEXHUKOU U METOJIUKOU
BBITIOJTHCHUS PA3IMYHBIX OTIC-parui
XUMHYECKOTO IKCIIEPIMEHTA,
HaBBIKaMH JTAOOPaTOPHOTO CHHTE3A,
WCTIOJIb30BaHUEM (PH3HKO-XUMH-
YECKUX METOJIOB UCCIIC/IOBAHUS;

- TEXHUKON COCTaBJICHUS CXEMBI
CUHTE3a BEILCCTRA,;

- IPAKTUYCCKNMHU HAaBbIKaMU I10-
JTy4eHVsI, BEIICTICHHUSI 1 OYUCTKHU
HEOPTaHWYECKUX BEIIECTB;

- HaBBIKaMM CHHTEC3a, BBIAC-JICHUSA U
OYMCTKH XUMHUYECKHX BEIIESCTB B
abOPaTOPHBIX YCIOBHUSAX;

- HaBbIKaMu 0€30MacHOT0
o0pallieHus1 ¢ XUMHUUECKUMHU
BEIIeCTBAMHU, IPUMEHSIEMBIMH B
IIPOU3BOJICTBE U HOBCGI[HCBHOﬁ
JICSATEIILHOCTH.

Ilpogheccuonanvuvie Komnemenyuu u UHOUKAMOPBL UX OOCHIUICEHUS

IIK-6

Cnocoben
HCIOJIb30BaTh
COBpeMeHHbIe
KOMILIOTePHbIE
TEXHOJIOTUH MPH
TUIAHUPOBAHUH
HCCJIeT0BAHUI,
MOJIyYeHUH U
o0padoTke
pe3yJIbTATOB HAYYHBIX
IKCIEPUMEHTOB, cOope,
00padoTKe, XpaHeHUH,
NMpPeICTABJICHUH U
nepenaye Hay4Hoi
HHGopMauuu.

IIK-6.1. 3HaeT OCHOB-
HBIE€ METOJBI, CIIOCOOEI
U CpeJICTBa IOJIyYe-
HUSl, XpaHeHus, o0pa-
0OTKH pPe3yIbTATOB
HAYYHBIX 3KCIICPUMECH-
TOB C IIOMOIIBIO COB-
PEMEHHBIX KOMIIbIO-
TEPHBIX TEXHOJIOTUI

IIK-6.2. Ymeer nomy-
4aTh 1 00pabaTbiBaTh
Pe3yIbTaThl HAyYHBIX
IKCTIEPUMEHTOB C I10-
MOIIBIO COBPEMEHHBIX
KOMITBIOTEPHBIX TEX-
HOJIOTHH;

IIK-6.3. Biageer me-
TOJIaMHU PETUCTpaIiH
Y TIPOrpaMMHBIM 00€ec-
reYeHueM st obpa-
0OTKH Pe3yIbTATOB

3HaTth:

- OCHOBHBIC TCHICHIIMU Pa3BUTHSI
COBPEMEHHbBIX HH(POPMA-IIUOHHBIX
TEXHOJIOTHI, COBPEMECHHBIE
CroCcOOBI IPUMECHEHHUSI
KOMITBIOTEPHBIX TEXHOJIOT Ul B
00yUYCHHUHU W HAYYHBIX
UCCIICJOBaHUSX;

- OCHOBHBIE BO3MOYKHOCTH BBIUHC-
JIMTEITBHBIX CUCTEM;

- CpelICTBa TEIEKOMMYHHUKAIMOH-
HOT'O JIOCTYTa K HCTOYHHKAM
HAYYHOU HHPOPMAITUH;

- OCHOBBI MaTEMaTH4YECKOTO
MOJICITUPOBAHMUS U TITAHUPOBAHUS
XUMHYECKOTO 3KCIIePHUMEHTA,
OCHOBBI KBAaHTOBO-XUMHYECKOTO
MOJICITUPOBAHUS M TEXHUKH UX
NPOBEICHHS;

- BO3MOYKHOCTH ITPUMEHECHHUS
KOMITBIOTEPHBIX METOJIOB
00paboTKH HHPOPMALIMK TIPU
pellIeHHN HAYYHO-HCCIIeI0BATEINh-
CKHUX 337124

YMmerb:




HAy4YHOT'O SKCHEPHU-
MEHTA.

- UCTIONIb30BaTh COBPEMEHHBIE
KOMITBIOTEPHBIE TEXHOJIOTUH U
CpeICTBa I0CTYyMa K HCTOYHUKAM
HayuHnoit nHpOpMaIum, METOIBI
MaremaTH4ecKoro MoJCINPOBAHUS
(c ICTIOB30BaHUEM TTAaKETOB
nporpaMm o0pabOTKH JaHHBIX).
Baagers:

- IpodecCHOHAIBHBIMU 3HAHUSMHU
COBPEMEHHBIX HHPOPMAITUOHHBIX
CHUCTEM U TE€XHOJIOTH;

- IPAaKTU4YECKUMH HAaBBIKAMHU
paloThI C BBIYUCIUTEIIEHBIMU
CHUCTEMaMH, C IPUKJIIaTHBIMH
IIPOrPaMMHBIMHU KOMIUIEKCaMU;

- cnocobaMu 00padOTKY U aHAIN3a
MOJTYYEeHHBIX PE3YJIBTATOB C YUETOM
HUMEIOIIUXCS TUTEPATyPHBIX
JaHHBIX 1 YMEHHEM IPEACTaBIATH
MOJyYEeHHBIE B UCCIICAOBAHUAX U
CaMOCTOSITETIbHOM paboTe
pe3yibTaThl B HHGOPMALOHHOM
BUJIC;

- METOJIaMH CO3JIaHHS DIIEKTPOH-
HBIX TOCOOWH, MyJIbTUMEAUHHBIX
MpPE3CHTaAlUM;

- TEXHOJIOTHSIMHU COCTABJICHHSI
00pa3oBaTeNIbHBIX POrPaMM

C IPUBJICYEHUEM COBPEMEHHBIX
AIIEKTPOHHBIX M KOMIIBIOTEPHBIX

pecypcoB.

4. OFBEM JINCIIUTIMHBI U1 BUJbI YYEBHON PABOTHI

Tab6auna 4.1.
O0beM IMCUMIIMHBI M BUABI Y4eOHOH padoThl
Bua yueOHoii padoTsl Bcero 6
4acoB cemecTp
OO01mast TpyA0eMKOCTh JTUCIIATLTHHBI 108 108
AyIUTOPHBIE 3aHATHUS 84 84
Jlexun 34 34
JlaGopaTopHbIe 3aHITHS 50 50
CamocrositensHas pabora ctynentoB (CPC) 24 24

5. COAEP KAHUE JUCIUIIVIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3AEJIAM) C YKASAHUEM OTBEJAEHHOI'O HA HUX KOJIMYECTBA




AKAJJEMUYECKHUX WJIN ACTPOHOMHYECKHUX YACOB U BU0OB YUEBHBIX
3AHSITUI

Taoauna 5.1.
5.1. CTpyKTypa u coaepkaHue I1CHUIITAHBI

OO611as Tpy10€MKOCTh JUCIMILIMHBI COCTABISIET 3 3a4eTHBIC eMuHUITBI, 108 yacos.

Bunbl yaeOHOM paboThI
Ne = AL YS P @dopma TEKyUIEro KOHTpPOJIs
Pa3znen nucuuninHb 3
/T ) JlaGop. [yCIIEBaEMOCTH.
& Ulexiun CPC
O pao.
Bsenenue. TexHomnorus
XUMHYECKOTO  aHallnu3a.
1 Mertponorudeckue 6 2 - 2 Tect k 1a6. pabote Ne 1
OCHOBBI AHAJIMTUYECKOU
XUMHUH..
DNEKTPOXUMHUYECKAs
2 p 6 4 6 2 Tect k 1ma6. padote Ne 2
TUTPUMETPUS
[ToreHIMOMETpUYECKUIT
3 H p 6 4 6 2 Tect k 1a6. pabote Ne 3
METO/]I aHalIu3a
4 pH-meTpudeckuii MmeTon 6 4 6 2 Tect k 1a6. pabote Ne 4
Kynonomerpus.
5 Konnykromerpus u|b 4 4 4 Konrtponsnas padora Ne 1
BOJIBTAMITCPOMETPHS
Onruueckue METO/IbI
6 e 4 6 2 Tecrt k 11a6. pabore Ne 5
aHaJIM3a
ATOMHO-3MHUCCHOHHBIN
7 6 4 6 2 Tect k 1a6. pabote Ne 6
METO]l aHaJIH3a
Mero IJIaMEHHOM
8 A 6 2 4 2 Tect k 1ma6. padbote Ne 7
doromerpun
MeTtonbl MOJIEKYJISIPHOM
9 A yip 6 2 6 2 Tect k ma6. padote Ne 8
CHEKTPOCKOMTUU
CrnektpodoromeTpudeck
Ui MeTo aHausa.
10 . . 6 4 6 4 Konrtponsnas padora Ne 2
JIFOMUHECIICHTHBII
METOJI aHAIN3a
Hroro: 34 50 24
5.2. Conep:xkanune TUCHUNIUHBI «DU3MYeCKHE METOIbI UCCITOBAHUS
BBenenue.

[Mpenmer  ananmuTumyeckoir  xumuu  (Ay), QopmynHpoBka ¥ ee  CTPYKTypa.
NunuBuyanbHOCTh Ay, €€ MECTO CpPEeAM APYTUX HAyK, €€ CBS3b C MPAKTUKOW. 3HauenHue Ay B
PKOHOMHKE, OXpaHE OKpYXKawIleld cpeapl, B 3ApaBOOXpaHEHWU U JPyrux cdepax.
AHamuTHyeckas XMMHS U 00IIECTBO.



OcHoBHBIE TIPOONEMBI Ay CHIKEHHME Mpuaesia OOHApY>KEHHs, IMOBBIIICHHE TOYHOCTH
U30MpaTEeIbHOCTH aHalIM3a, aHauu3 0e3 pa3pylleHus, AUCTAHLMOHHBIM aHalIuW3 U Jp.
CoBpeMeHHbIE TEHACHIIUHN Pa3BUTHS Ay

TexHoJI0rust XMMHYECKOI0 aHAJIHN3A

CopepxaHre KOMIIOHEHTOB. BwiOop merona ananmuza. AOGcomoTHbie (0€33TalIOHHBIC) H
OTHOCHTEJIbHbIE METO/bl aHaau3a. OCHOBHBIE XapaKTEPUCTUKH METO/A aHAIM3a: IPaBUIbHOCTb,
BOCIIPOM3BOAMMOCTb, W30MPATENBHOCTh, JKCIIPECCHOCTh, KOA(P(HUIMEHT UYyBCTBHTEIBHOCTH,
npezen oOHapy)KEHUs, HU)KHAS M BEpXHss I'PaHMLbI ONpenesieMblx coaepkanuil. CTouMocTh
aHanmu3a. ABTOMATH3alLUs aHaIu3a U ApYyrue TpeOOBaHUS K METO/IaM aHaJIH3a.

Mertoarka mpoBeACHUS MJAHHOTO XHMMYECKOrOo aHaiu3a (METOIMKa OIpe/lesIeHus).
OcHoBHbl€ cTaguu npoBeaeHus xumuueckoro aHanusa. ['OCT, TV.

CriocoObl OLIEHKU IPAaBUIBHOCTH PEe3yJbTaTOB XMMHUYECKOIO aHalM3a; HCIOJIb30BAHUE
CTaHJAPTHBIX 00pa3loB, METO A00ABOK, METO TPaJydUpPOBOYHOrO rpaduka, COMOCTaBICHUE C
JPYTUMH METOJlaMH, BHYTPEHHHUH M BHEIIHMH KOHTpoib. CTaHIapTHbIE 00pa3slibl, aTTecTalus
METOMK aHAJIN3A.

AHaIuTHYECKOE NIPUOOPOCTPOCHNE B CTPaHE U 32 Py0exoMm.

Texnuka paOOTBI B aHATUTHYECKOW J1TAOOpAaTOPHM W OCHOBHBIC TMpaBHJIA TEXHUKU
6e3omacHocTH. JIuTepaTypa o aHanuTuueckoi xumuu. Koopaunaius uccineqoBanuil.
OcHOBHbBIE COCTABHbIE YACTH TEXHOJIOTHH XUMHYECKOT0 aHAIN3A:

OcHOBHBIE OOBEKTHI AHAIH3A.

[Tpo6ooT6op 1 IPOOOIOATOTOBKA.

Mertonpbl pa3aeneHus, KOHLEHTPUPOBAHHS U MACKUPOBAHUSI.

Meronp! aHanu3a.

Teopusi 1 NpaKkTUKa NPO000TOOPA U MPOOONOATOTOBKH.

OcHOBBI IOJITOTOBKY MaTepuaia K aHanuzy. [IpeacraButenbHOCTh MPOOBL; Mpoda U 0OBEKT
aHanmu3a; mpoba M Metoj aHamu3za. OTOOp MpPOO TOMOrEHHOTO0 M TeTEePOreHHOTO COCTaBa.
CrniocoObl noay4eHust cpeHe mpoObl TBEPBIX, )KUJIKUX U ra3000pa3HbIX BEIIECTB reHepaibHast
nabopaTopHas U aHanusupyemas npoba. KonTponbHast, apOuTpaxHas, BHyTPEHHSS U BHEIIHSSA
naboparopHsble npoObl. [loTepu u 3arpsi3HeHus NpoObl. MeToabl M CPOKU XpaHEHUsI TPoO.
YcaoBus cranapapruzanuu npodooroopa u npodonoarorosku. 'OCTer, TY.

OcHoBHbIE cIIOCOOBI TEepeBojia B (GopMy, HEOOXOAMMYIO JUIsl JAHHOTO BMJIA aHAIM3a.
[ToarotoBka mpoOb! K aHaIM3y. MeToibl BCKpBITHS TPOO: pacTBOpPEHUE B BOJE, KUCIOTaX, CMECH
KHUCJIOT, IleJoYyax; CIEKaHWe, OIUIaBJICHHE, TEPMHUYECKOE pA3JI0KEHHE, pa3JIoKEHHE IO0J
JTaBJICHUEM, IIpH TOMOIIM BBICOKOYACTOTHOTO paspsifia M B IUIa3Me; KOMOWHUpPOBaHHE
pa3IMYHBIX TPUEMOB; OCOOCHHOCTH PA3JIOKEHUST OPTAaHUIECKUX COCTUHECHUH.

MeToabl MACKHPOBAHUS, Pa3leeHHs], KOHHEHTPHPOBAHHUS.

MackupoBaHHEe KaKk METOJl TOPMOKEHHUS MIIH MOJTHOTO TOAABICHHSI XMMUYECKON PeaKIiu
B IIPUCYTCTBUH BELIECTB, CIOCOOHBIX U3MEHUTH €€ HalpaBJIeHUe, CKOPOCTb, JIM HHTEHCUBHOCTh
AHAJTUTHYECKOTO CHTHAJIA.

Bugsl  mackupoBaHus — TepMOJMHAMUYECKOE (PAaBHOBECHOE) M KHHETHYECKOE
(HepaBHOBECHOE).
['pynmbl MackupoBaTesei:
BemiectBa, oOpa3yromnie ¢ MEMANIIMHU 3JIEMEHTaMH 00Jiee YCTOHUNBBIC COSAMHEHUSI.
Bemiectsa, U3MeHAOIIME CTENEHb OKUCICHUS MEIIAIOIIEr0 HOHA.
BemiecTBa, ocaykaaromniie MENIalie HOHbBI, HO 0CaJJ0K ITPH TOM MOXHO HE OTIEIISTh.
BemectBa co cnenuduueckum neiictBueM. MackupoBaHHE U JIEMacKHpOBaHHE M UX
UCTIOJIF30BaHUE B aHATMTHYECKOW XMMUHU.
Metoap! pa3feneHust 1 KOHIIEHTPUPOBAHUSL.
KonndecTBeHHbIE XapaKTEpPUCTHKH pa3/eieHUs M KOHLEHTpUpOBaHUS (ko3 duiueHt
pactipenenenuss D, crenenp m3BneueHus R, xkoadduument paznenenus KA/B, xoadduuument
KoHIeHTpupoBanus Sk/).

OcaxxaeHue u COOCaKICHHE.
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Heopranmueckue u opraHmdeckue peareHThl A ocaxaeHus. CrocoObl paszesieHus ¢
HCIIOJIb30BAHUEM KHCIOTHO-OCHOBHBIX, KOMIUIEKCHBIX M OKHMCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakiuii. ['pynmoBble peareHTHl U TpeabsABIseMble K HUM TpeboBanus. Kiaccudukanus
KaTHOHOB M aHUOHOB B KaueCTBEHHOM aHaJIn3€ (CEpOBOAOPOAHBIM METOJ, KUCIOTHO-OCHOBHOM
METOJ). KOHLIEHTPUPOBAaHUE MMKPOIEMEHTOB COOCAKICHUEM HAa HEOPraHUYECKHX U
OpPraHUYECKUX COOCATUTEIISX.

IKCTpaKUMs.

OcHOBHBIE 3aKOHBI M KOJIMYECTBCHHBIC XAPAKTEPUCTHKU OKCTpakuuu. CKOPOCTbH
sKcTpakuuu. Kiaccudukanus SKCTPAKIMOHHBIX MPOIECCOB. THMBI  AKCTPArUPYIOLIUXCS
coenuHeHuil. HemoHn3oBaHHbIe M HOHHBIE acconuaTsl. KOOpIMHAMOHHO-HECOIbBATUPOBAHHBIC
HEUTpaJIbHBIE  COCIMHEHMs.  BHyTpukoMIuiekcHsle — coenuHeHus.  KoopauHanuoHHO-
COJIbBATUPOBAHHBIE  HEUTpalbHbIE  KOMIUIEKCHL.  KOOpIMHAIMOHHO-HECOIbBATUPOBAHHBIC
MOHHBIE AacCOLMAaThl, KOMIUIEKCHbIE KHUCIOTHl. CrocoObl OCYIIECTBICHHS 3KCTPAKIIHH.
Ilepuoagnueckass SKCTpakLMsi, HENPEpbIBHAs OJKCTPAKLMsA, IPOTHBOTOYHAS OKCTPAKLUS.
[IpakTHueckoe UCHOJIB30BaHUE OJKCTpakuuu. Pa3neneHue BeliecTB. KOHILEHTPUPOBAHUE.
N3yuenue paBHOBECUN.

Copouus.

Mexanusm cop6buun. CopOuust Ha akTHBHBIX yrisix. CopOuus Ha HMOHOOOMEHHBIX M
xenaTooOpasyromux copoentax. CopOuus Ha KpeMHE3eMaxX U XUMHYECKH MOAU(DUIIMPOBAHHBIX
kpemHe3zeMax. CopO1ys Ha HEOPraHUYECKUX COpOCHTaX.

Jlpyrue MeToasbl.

OnekTpoxumuueckue Metoabl. OTroHka (IMCCTMIISALMS, BO3TOHKA). 30HHAs IUIaBKa.
CenextuBHoe pactBopeHue. HamnpaBinennass xkpucramumzauus. Judpdy3uoHHblE METOABI,
duioTanus u gpyrue.

Xpomarorpapuueckre METOAbl U UX KJIAaCCHU(PHUKAIUA [0 arperaTHOMY COCTOSIHHIO (a3 —
ra3oBas M OKMJIKOCTHas, [0 MEXaHH3MYy B3aMMOJEHCTBHS copOeHTa U  copbara
(pactipegenutenbHas, HOHOOOMEHHas, aficopOnonHas, adhguHHas, ocaoyHasi, aJCOPOIIMOHHO-
KOMILIEKCOOOpa3oBaTenbHasi); 10 TEXHUKE BBINOJHEHHUA (KOJOHOYHas, OyMaxkHas —
IUIOCKOCTHAasl WJIM TOHKOCHOHHas Xxpomarorpagus). CrnocoObl MOIYYEHHS XpOMaTorpamM.
Xpomarorpaguueckue mnapameTpel. Teopust Xpomarorpaduyeckoro paszaeneHus. [asopas
xpomatorpadust. KuakoctHas koiaoHouHas xpomarorpadus. [TnockoctHast xpomatorpadusi.

Knaccugukarus pu3nko-xMMUYECKHX METO/I0B aHAIN3A.

1. DnexTpoxumuueckas THUTPUMETPUS WU DJIEKTPOXMMHUYECKHE METO/bl YCTaHOBJICHUS
TOYKM  dKBUBalIeHTHOCTH. [lotenumomerpusa. Konaykromerpusa. Kynonomerpus.
Boaberamnepomerpus.

2. Onruyeckue METO/Ibl aHAJIN3A.

a) MeTonpl aHann3a, OCHOBAaHHBIE HA aTOMHBIX CIIEKTPax: SMUCCHOHHBIN (CIEKTpaTbHBINA
aHaM3), aTOMHas abcopOLus, TuIaMeHHast (POTOMETPHsI, PEHTTEHOBCKAs CIIEKTPOCKOIHSI.
0) Metoasl aHaiM3a, OCHOBAHHBICE HA MOJEKYJISPHBIX CIEKTPax: CIEKTPOdOTOMETpHs,
momuHecteHms, MK-cnekrpockonusi, pesonancueie metosl — I11P, AMP, AKP.

3. Dusnyeckre METOIBI aHAJIN3A.
Macc — ciekTpoMeTpusl, Y — CIIEKTPOCKOIUS, PAAUOXUMUYECKHE.

MertpoJiornyeckue 0OCHOBbI AHATUTHYECKOM XUMHHU

OCHOBHBIE METPOJIOTHYECKHUE MTOHATHS U IIPEACTABIICHUS: U3MEPEHHE, METOJIBI U CPEICTBA
U3MEpEeHU, MEeTPOJIOrHuecKie TpeOOBaHMs K pe3ysibTaTaM U3MEpEeHUH, OCHOBHBIE TPUHIUIBI U
croco0bl  oOecreyeHuss  JIOCTOBEPHOCTH  pE3yJbTaTOB  W3MEPEHUH,  MOTPEHIHOCTH.
AHaJIUTUYECKUI CUTHAJ U IOMEXHU.

Ennnunp! konuuectsa BeniecTBa. Crioco0bl BIpaKEHUS! KOHLEHTPALHH.

Opranu3zanus W METOJOJIOTHS ~ METPOJIOTMYECKOro  OOECledeHus AEATeNbHOCTU
aHamuTHYeCKoW ciyxObl. IlpoBepka ammaparypbl, aTTecTals HECTaHJApTHBIX CPEICTB
u3MepeHuil. MeTposoruueckas arTecTalus aHaTUTUYECKHUX JIAO0PaTOpHil.
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XUMHUECKUE PEAKTUBBI, MX KiaccU(UKalUs W oOmas XapaKTEepUCTHKA; HCIBITAaHHE
PEaKTUBOB U UX OYHMCTKA.

XuMHUEcKasi MEpHasi OCy/ia U ee IrpayupoBKa. AHAIUTUYECKUE TPHUOOPHI U TPEOOBAHMUS
K HUM, KJIacC TOYHOCTH, IIPOBEPKA U IPalyupOBKa, COYETAHUsI C MUKpoIporeccaMu 1 OBM.

1. DuexkTpoxumMmuueckasi TH-TPUMETPHSI.

O6mas XapaKTEePUCTUKA JIEKTPOXUMUYECKHUX METOJIOB. Knaccudukanus.
ONEeKTpOXUMHYECKass  sYelKa. HIMKATOpPHBIM  DJIEKTPOX M DJJIEKTPOJ ~ CPaBHEHUS.
JHuddy3nonnbiii moTeHnuan. [anbBaHWYECKHHd OJIIEMEHT W JJIEKTPOJIMTHUYECKAs sderKa.
PaBHOBeCHBIE 2IEKTPOXMMHYECKHE CHUCTEMbl. HepaBHOBECHBIE 3JIEKTPOXUMUYECKHE CHUCTEMBI.
SIBieHMs, BO3HHUKAIOLIUME IMPU NPOTEKAHUM TOKa (OMMUYECKHE NAJCHHUE HAINpPSIKEHUS,
KOHIIGHTPALlMOHHAs M KHUHeTHuYeckas mnossgpusanus). [lonspusallMOHHbIE KpUBBIE M HX
UCIIOJIb30BAHUE B PA3IMYHBIX  DJIEKTPOXMMHMYECKUX  MeToJax.  YyBCTBHUTEIBHOCTD,
CEJIEKTUBHOCTD, BOCIIPOU3BOAUMOCTb, SKCIIPECCHOCTD JIEKTPOXMMHUYECKUX METO0B aHAIN3A.

2.  IloTeHuMOMeTpHYeCKHIl MeTO/ aHAIU3A

Teopuss BO3HMKHOBEHUS MNOTEHUUAIOB. J[BOMHON »snekTpuueckuii cioil. HopmanbHbie
a7eKTpoAHble noTeHuuansl. IloreHnnan snexrpona B pactBope. llepenamnpsokenue. PeanbHble
AJIEKTPOJIHbIE TOTEHIMaNbl. M3MepeHue mnoTeHuMana. OJEKTPOAbl B IMOTEHLMOMETPHUU.
ONEeKTpoAbpl CpPaBHEHUS W HHAMKATOpPHBIE 3JEKTpoAbl. [loTeHnmomeTpuyeckoe TUTPOBAHHUE.
['paduueckuil crocod HaxOXKAECHUsS KOHEUYHOH TOUKM TUTpoBaHUs. pH-merpuueckuii Meron
OIpeeNICHUs] KUCIOT U OCHOBaHUM. CTEKIIIHHBIN 3JIEKTPOJ U €r0 XapaKTepUCTHKA.

3.  pH-merpuueckuii meToa

NoHocenekTuBHbIE AMEKTPOALI. [[puMeHEeHNe TOTEHIHMOMETPHUYECKOTO METOJIa aHAJIN3a B
MpaKkTUKE aHajdu3a U ONpEAeNIeHUs KOHCTAHT JHUCCOLMAlUM OpPraHMYECKUX PEareHToB U
KOHCTaHT YCTOWYMBOCTH KOMILIEKCOB Me-R.

4.  Kyaonomerpusi. KonHaykToMeTpusi 1 BoJbTaMIIEPOMETPHSA

Kynonomerpus.

Teopernueckne ocHOBBI. 3akoH (apages. CrocoObl OINpeAesieHus] KOJIWYeCTBa
anekTpudecTBa. [IpsMas M KOCBEHHas KyJOHOMETpHs. YCIOBHS TPOBEACHHUS MPSIMBIX U

KOCBEHHBIX  KYJOHOMETpHYECKMX  ompeneneHuil.  KyloHoMmerpudeckoe  TUTpOBaHUE.
IIpuMeHeHne KyJTOHOMETPUYECKOIO METO1A aHAIIN3A.
Konaykromerpus.

TeopeTnueckne OCHOBBI KOHJIYKTOMETPHUUYECKOIO MEOJA aHaIW3a. JJIEKTPOIPOBOAHOCTD.
VYienbHOe cOMpOTHBIEHUE. YJAeNbHas 3JIEKTPONPOBOAHOCTh, HSKBUBAJIEHTHAs W MOJSIpHas
NIEKTPONPBOAHOCTh. KoHIykTOMETpHueckoe TUTpoBaHue. KpuBbIE KOHAYKTOMETPHUYECKOTO
TuTpoBanud. [IpuMeHeHne KOHTYKTOMETPUUYECKOI0 METO/1a aHaIn3a.

BoJsbTamMnepoMerpruyecKue MeTOAbI.

Teopus nonsporpaduueckoro meroaa. Oduie Bompockl. Knaccudeckas mosnsiporpagusi.
[Tonspuzanmonuble  KpuBble.  OnekTponbl.  IloreHuman  momyBonH.  KadecTBeHHbIH
nonsiporpaduueckuii  ananu3. llomsporpaduueckuit  pon. Teopus KOITUYECTBEHHOTO
NoJIIpOrpaUuecKoro aHains3a.

AMIIEpOMETPUUECKOE TUTPOBAHHUE.

CymHocth MeToaa. MHaukaTopHbIe 37E€KTPOIbl. BUIBI KpUBBIX TUTPOBAHUSA.

5. Onrnyeckue MeTOIbI AaHATU3A

CoBpemenHoe ctpoeHre atoma. CIEKTp 3JEKTPOMAarHUTHOTO U3TY4YEHHs, €r0 OCHOBHBIC
XapaKTEPUCTHKHN U CIIOCOOBI MX BBIPAKCHHS (IUTMHA BOJIHBI, YaCTOTA, BOJHOBOE YMCIIO, DHEPTHUS
u ap.).
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Merozn aTOMHOM CIIEKTPOCKOIIUU.

OcHOBHBIE U BO30YKIECHHBIE DSJEKTPOHHBIE COCTOSHUS aTOMOB. OHEpreTudyeckue
nepexo/pl. [IpaBuino orbopa. 3akOHBI UCITYCKAaHUS U HOTJIOUIEHHs. BEposSTHOCTH 3JIEKTPOHHBIX
IIEPEeX00B U BpeMs KU3HU BO30YKICHHBIX COCTOSHUN. XapaKTepUCTUKA CIIEKTPATIbHBIX JIMHUM.
CBs13b HHTEHCUBHOCTH C YUCJIOM M3JIy4aroluX 4acTHULL.

6. ATOMHO-’MHCCHOHHBII MeTO/ aHAJIN3A

HcTouyHuKH aTOMHU3aIMU ¥ BO30YXKACHUS: SJIEKTPHUUECKUE pa3psabl (IyroBble, HCKPOBBIE U
Ip.), TUIAMEHHa, IUIa3MaTpOHBI, WHIYKTUBHO-CBA3aHHAs Iula3Ma, Jiazepbl. (OCHOBHBIC
XapaKTepUCTUKUM HCTOYHUKOB AaTOMHU3allMU; TEMIeparypa IUIa3Mbl, COCTaB IIaMEHH,
KOHIICHTpAIUs 3JEKTPOHOB. DU3NUECKUE U XUMUYECKUE TTPOLIECCH B UCTOYHUKAX aTOMHU3ALUU U
BO30YXICHHS.

Mertposioruueckue XapaKTepUCTUKH CHEKTPAIbHOTO aHaliu3a: IIyMbl W OTHOILICHHUE
CUTHAJ-IIyM, OIIEHKAa MHHHMMAJIbHOTO aHaJUTUYECKOTO CHUTHANa, TpEeelibl OOHApYy>KEHUSs.
OcHoBHbIE TpeOOBaHMs K cTaHaapTam (dTamoHam). KauecTBEHHBIN W KOJUYECTBEHHBIN aHAIM3.
KonuuecTBeHHass 3aBUCUMOCTh  MEXKIYy HMHTCHCUBHOCTBIO  CHEKTPalIbHBIX  JUHUH U
KOHIIEHTpaLHEH.

Armnmaparypa: CTHJIOCKON, CTHJIOMETpBI, CcHeKkTporpadsl, KBaHTOMETpHL. llpumMeHeHue
MeTo/a.

7. Mertoa niiaMmeHHoi goromerpuu

CymHocts Merona. IloaroroBka mpoObl K aHaiau3y, OCOOEHHOCTH BBEJEHHs NpoObI B
wiaMeHHa. lopenku u pacneuurenu. Ilnamennsie ¢ortomerpsl. [IpuMmeHneHue mIaMeHHON
dboToMeTpHH.

ATOMHO-AOCOPOLIMOHHBIH METOA.

OcHoBbl MeTOna. MICTOYHMKN HM31IydeHHUs, UX XapaKTEpUCTUKA. VICTOYHMKM aTOMM3aliH.
KonnuectBennslii ananu3. CrocoObl ompezeneHus KoHIEeHTpauuu. Amnmaparypa. DaxkTopsl,
BIIMSIOLINE HA Pe3yabTaThl aHanu3a. [Ipeumymecrsa n Hegocratku metona. [Ipumenenue.

PenTreHoBckasi M 3JIeKTPOHHAsI CTIEKTPOCKOMNHUS.

PentreHoBckas cnektpockonus. OCHOBbI MeToja. PeHTreHo-aOCcopOLMOHHBIM aHanmu3.
PentrenoBckas Qayopecuennus. PeHTreHoBckas poTodneKTpoHHas criekTpockomnus. CylnHoCTh
Y XapaKTEPUCTUKA 3TUX METOJIOB.

8.  Mertoabl MOJIEKY/ISIPHOIi ClIEKTPOCKONUHU

Crnextpsl MoJiekyi. [losHas sHEprust MOJIEKYJ Kak CyMMa 3JIEKTPOHHOM, Kosie0aTeTsHON U
BpalaTeIbHON, CXEMBbl SJIEKTPOHHBIX YPOBHEH MoJekyasl. OCHOBHbIE U BO30YXJIEHHbIE
AJIEKTPOHHBIE COCTOSIHHUSL. OcoGenHoctu MOJIEKYJIIPHBIX CIIEKTPOB. CnocoOsl
MOHOXPOMAaTH3aLUH JTyYUCTONH IHEPTUH.

Knaccudukanus crnekTpaibHbIX NPUOOPOB M HUX XapaKTEpUCTHKA: JHUCIIEPCHS,
paspemiaronasi cuia, cerocuina. llpeeMHMKH u3nmydeHUs: (OTOIMYIbCHUS, (HOTOIIEMEHTHI,
boToyMHOXKHUTENTU. METOIbI MOHOXPOMATHU3ALINH.

9. CnekTpodoToOMeTpHYECKHI METO/I aHAJIN3a

OcnoBa Metoa. OcHOBHOI 3akoH cBetonornomeHus byrepa-Jlam6epra-bepa. MonsipHblii
Kod(puimeHT noriouieHus. BpiOop oNTUMalbHBIX YCIOBUN (POTOMETPUUECKONW peaKlUu.
Bnusaue pasnuyHbIX (AKTOPOB HA TOJHOTY OOpa3oBaHHUS (POTOMETPUUYECKON peakIuH.
[Toctpoenue rpaayupoBodyHoro rpaduka. I[IpuduHBI OTKIOHEHHS OT NPSIMOJIMHEHHON
3aBUCUMOCTH ONTUYECKOW INIOTHOCTH OT KOHLEHTPALMH ONPEAECIIIEMOTr0 BEIIECTBA.

Mertposoruueckue XapakTepUCTUKH CIIEKTPO(YOTOMETPHUECKOro aHaiau3a. [IpaBunbHOCTS,
BOCIIPOM3BOAMMOCTb, YYBCTBUTEIBHOCTH, INpeNeNl OOHApY)KEHUS W JHAara3oH OIpeaessieMbIX
COJIEP’)KaHUM, CEIEKTUBHOCTD U IIP.
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Anmnapatypa. Cnoco0bl MOHOXpOMaTH3alMU JIyducTod sHepruu. Komopumerpus,
dboTomeTpus, crieTpoPpOoTOMETPHSI.

AHaMTUYECKOE  TMPUMEHEHHE CHEKTPOPOTOMETPUIECKOTO MEeTo/la  aHaJIu3a.
KauectBennsiit ananuz. KomuuectBeHHbIH aHanu3. CrnocoObl ompeneseHus KOHICHTPAUU
(rpagyupOBOYHBIN rpaduk, METOJ T00aBOK, g hepeHIaTbHBIA METO/I,
CHEKTPO()OTOMETPHUECKOE TUTPOBAHHUE).

AHanmu3  MHOTOKOMIIOHEHTHBIX  cucTeM. HMccinegoBaHue  XMMHUYECKUX — CHCTEM
cnektpodoromerpuueckumMu Meroaamu. OmnpeneneHue 4Yucia KOMHOHEHTOB. OmpezaeneHue
COCTaBa KOMIUIEKCHBIX COEIMHEHUH (METOJ MOJIIPHBIX OTHOIIEHUN M H30MEPHBIX CEPUI).
Omnpenenenne KOHCTAaHT PaBHOBECHI U T.JI.

JlroMuHecHeHTHBIN MEeTO/] AaHAJIN3Aa

Paznuunbie BB JTIOMUHECHEHIIMM W WX KiIaccupuKanus (paaudoIFOMHUHECICHITHUS,
9JICKTPOJIIOMUHECIIEHIIAS,  XUMHOJIOMHUHECIICHIINSA,  (DOTOJFOMUHECIICHIINS). OcCHOBHBIE
3aKOHOMEPHOCTH  MOJICKYJISIpHOW  (hoTOMOMUHECHEeHIIMH.  He3aBHUCHMOCTh  CIICKTPOB
JIOMUHECIEHIIMH OT JJIMHBI BOJIHBI BO30Oyxaatomiero csera. 3akon Crokca-Jlommens. [IpaBuio
3epKaIbHON CUMMETPHHU CIIEKTPOB MOTJIOMEHHs U (ryopecueHun (mpaswio JlepmuHa). 3aKoH
Basunosa.

Tylienne  JTIOMUHECUICHIINH: TEeMIIepaTypHOE, KOHIICHTPHUPOBAHHOE, TYILICHHUE
MOCTOPOHHUMHU TMPUMECSIMH. METPOJIOTHUECKUE XapaKTePUCTUKH MeToaa (TMpaBHIIBHOCTD,
BOCTIPOM3BOJNMOCTh, CEJICKTUBHOCTh, HW30MPATEIBHOCTh, Mpeaes OOHAPYKEHUs, Iuana3oH
onpeeasieMbIX KOHIICHTPALUHA U . ).

Hcnonb3oBaHne OPraHUYECKUX PEareHTOB B IIOMUHECIIEHTHOM METO/IC aHAIN3a.

OnrTryeckre CBOMCTBA PEKO3eMENbHBIX dyIeMeHTOB. CoOCTBeHHAas JIToMuHecteHus P30.
JlroMuHecupyoIye KOMIJIEKCHbIE coenrHeHus P33 ¢ HeopraHnyecKuMU M OpPraHUYECKUMU
peareHTamu.

[IpumMeHeHre TIOMUHECIICHIIMM KOMIUIEKCOB P30 1y1si MX MHIAMBUIYaTBHOTO OMpEIeIeHUs
MIPU UX COBMECTHOM MPUCYTCTBHH.

6. OBPA3OBATEJIBHBIE TEXHOJIOT'MHU

[IpenogHeceHne  TEOPETHUECKOIO  Marepuajia  OCYLIECTBISIETCA C  NPUMEHEHHEM
DIIEKTPOHHBIX  CPEACTB  0OydeHus. HekoTtopele  pa3fenbl  TEOPETHYECKOro  Kypca
paccMaTpUBAIOTCA C HCIIOJIB30BAHMEM OIEpEeXKaroIIeld CaMOCTOSTENbHOM paboThl: CTYIEHTHI
MOJIY4aroT 33/IaHA€ Ha N3yYEHHE HOBOTO MaTepHala JI0 €ro U3JI0)KEHHS Ha JICKIUH.

JInst  OLEHKHM OCBOEGHHMS TEOPETHYECKOrO Marepuana CTYJEHTAaMU HCIOIb3YIOTCA
MUChMEHHBIC U YCTHBIE KOHTPOJIbHBIE pa0OTHI.

B pamkax uTeHus xypca mpenycMOTPEHO mocernieHne (PU3NKo-XUMHYECKUX J1abopaTopuit

IMPOMBIINIJICHHBIX U HAYYHO-UCCICA0BATCIIBCKUX OpFaHHBaHI/Iﬁ.

7. IEPEYEHD YYEBHO-METONYECKOIO OBECITIEYEHUS IS
CAMOCTOSITEJBLHOI PABOTBI OBYUATIOIAXCS 1O JUCHHUIIINHE
(MOJIY.JTIO)
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JlexuvoHHBIE 3aHATHS TPOBOAATCS | pa3 Hedemo B oObemMe 2 byacoB M 3 dYaca

1a00paTOPHBIX  3aHSATHM B LIECTOM CEMECTpE.

ITocne oxOHYaHUs M3Y4YEHUS KaXIOW TEMBI

CTYACHTHI IPOXOIAT TCCTUPOBAHUC, CO6GCC,Z[OB3,HI/I€, BBITTOJHAOT KOHTPOJIBHBIC paGOTBI.

7.1. IlepeueHb-y4eOHO-METOIMUECKOTO OOSCIIEYCHUS 1)1 00YUYaAIONUXCS TT0 TUCIUILIUHE:

1. Ilenrtun [O.A., Bunkos JI.B. ®usnyeckue Metosl ncciaeaoBanus B xumuu. M: Mup, 2009.

2. Tentun 0.A., Kypammuna I'.M. OcHOBBI MOJIeKy/IsIpHO ciekTpockonuu. M: Mup, 2008.

3. Buuxos JI.B., Ilentun 0. A. ®usnyeckue MeToapl uccienoBanus B XuMun. CTpyKTypHBIS

METO/bI U ONITHYECKas crieKTpockomnus. M: Beicmi. mik., 1987.

4. Bwmuxos JI.B., Ileatun FO.A. ®usndeckue MeToabl UCCICAOBAHUS B XUMHH. Pe30HaHCHBIE

U JIEKTpOONTHYECKHE MeTo1bl. M: Boicm. mik., 1989.

5. Jlparo P. ®usndeckue meTonpl B xumuu. B 2-x T. M: Mup, 1981.

7.2. YkazaHus A 00y4aronuuxcs Mo OCBOCHHUIO TUCIUTUIMHBI

Ta6auna 7.1.. Conep:xanue caMocTosITeIbHON padoThl 00y4arOIIUXCH

Homep Tembl/80npOChl, BLIHOCUMbLE HA CAMOCMOAMENbHOE Kon-60 | @opmer pabomot
pazoena uzyvenue Yacoes
(memwi)
1. HccenenoBanue CieKTpoB MOTIIOLIEHHS METAILIA, 6 cobecenoBaHue,
peareHTa 1 KOMILIEKCA. TECTOBBII
KOHTPOJIb
DKCTPaKIIUOHHO-(POTOMETPUIESCKUN METOJ 4 cobecenoBaHue,
2. pa3aeneHus U ONpeACICHUs METaJJIOB, OPraHMYSCKUX TECTOBBII
COCTUHEHUN. KOHTPOJIb
3. CTpoeHHE aTOMOB JIMTAHJIOB M HUX ONTHYECKUE 4 cobeceioBaHue,
o TECTOBBII
CBOHCTBA.
KOHTPOJIb
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4, Buabl TIOMUHECHEHIIUA — MOJIEKYJISIPHbIE U MOHHEIE, 6 cobecenoBaHue,
TECTOBBIN
WX pa3ndue.
KOHTPOJIb
S. KadecTBeHHBIN CHEKTPAIbHBIM aHanu3 psaga 1pood 4 cobecenoBaHue,
o o TECTOBBIN
MECTHOM CHIPHEBOM 0a3bl.
KOHTPOJIb

8. OHEHOYHBIE CPEACTBA JJIA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTH U
IMPOMEXYTOYHOM ATTECTALIUA

Ilpumepnuie éonpocel 01sa cobecedosanus

1. KakoBa poiib pU3NYECKUX METOJIOB B XUMHUU?

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

3. HazoBute Hanbonee BaXKHbIE XapaKTEPUCTUKU CIIEKTPOCKOITMYECKUX METOJIOB CCIEI0BaHUS.
4. PackpoiiTe CymHOCTb AU(PPaKIIMOHHBIX METOI0B HccieaoBaHus. O0IacTH MPUMEHEHHUS.

5. Kak MOXHO ompeAenuTh XapakTepucTuIeckoe Bpems Mmetoaa?

6. Kakue MOJIeKyJIbl IMEIOT COOCTBEHHBIN JUITOBHBI MOMEHT?

7. OnuiuTe MOBEAECHUE TUIIEKTPUKA B CTATUYECKOM DIIEKTPUIECKOM ToJie?

8. Uro Takoe momspu3yeMocTh BemiecTBa? Kakue BHIBI MONSAPH3YEMOCTH MOKHO BBECTH IS
MOJIEKyn?

9. Moxer 1M paccMaTpUBaThCS BEIMYMHA OPHUEHTAIIMOHHOW MOJSPU3YEMOCTH B KaudecTBE
MOJIEKYJIIPHON XapaKTepPUCTUKU?

10. Hamummre ypaBHenue Knaysmyca — Moccortu. O0bsicHUTE GU3NYSCKUN CMBICT BEIIMYHH,
BXOJIAIINX B 3TO ypaBHEHHUE. [[J1s1 KaKUX BEIIECTB OHO MOXET ObITh MPUMEHHUMO?

11. Hamumwure ypaBHenue Jlopentua — Jlopenna. OObsicHUTE (U3NYECKUII CMBICI BEJIWYHH,
BXOJSIIIMX B 3TO YpaBHEHHUE.

12. Hanummre ypaBHeHue J{ebast u 00bICHUTE GU3NUSCKUN CMBICIT BEJTUYHH, BXOJISAIINX B HETO.
13. B dem 3akimouaeTcs mepBblii MeTon Jlebas 1isi ompeneNeHus AWMOIBHBIX MOMEHTOB
MOJIEKYT?

14. B uyem 3akimouaetrcs BTOpod Meton JleGas ans ompeseneHus AMMONbHBIX MOMEHTOB
MoJIeKyNn? 3aBHCHUT JIM ONpEeJeNseMOoe 3HAYeHUE IUMOJILHOTO MOMEHTa MOJIEKYJbl OT BHJA
pacTtBopHTENsA?

15. Yrto Takoe oOepToHBI M cocTaBHble 4yacToThl? YeM oOycnmoBineHo ux mnosiBienue B UK
cnekrpax?

16. Ot kakmx (aKTOpPOB 3aBUCHT BEIMYMHA CHIIOBOW TOCTOsHHOW? [loyeMy uis TpOMHBIX
CBsI3eil OHa HauOoMbIIas?

17. Yro Takoe xapakrepuctuyeckas dactora? [lo kakoMy MpUHIMIY YacTOTHI PA3CNSIOT Ha
XapaKTePUCTUUYECKUE U HEXAPAKTEPUCTHUECKHUE?

18. Kaxkoe kosebaHue Ha3bIBAIOT BaJCHTHBIM, a Kakoe aedopmanuoHHbIM? [louemy 3To
pazzieJieHue yCIOBHO?

19. Kak Ha ocHoBanuu UK criekTpoB MOKHO CenaTh 3aKJIIOUYECHHE O CIIOCO0e KOOPIWHAIMH B
KOMILJIEKCHBIX CO€IMHEHUSIX?

20. Ilepeuncnure ocHoBHbIE 0OnacTu npuMenenus: K cnexrpockomnuu, npuBeauTe NpuMepsbl.
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21. KakuMM OCHOBHBIMH CBOWCTBaMHU XapaKTEPU3YIOTCSI 3JIEKTPOHHBIE COCTOSHUS MOJIEKYJ1?

22. Kak ¢opmynmupyercs npunuun @Opanka — KongoHa a1 BEpOSTHOCTH 3JEKTPOHHBIX
nepexo10B?

23. Ilo xakuM Npu3HaKaM MOXHO HACHTU(GUIMPOBATH B Y® CHEKTpe IMOJIOCY HOIJIOIIEHUS
n—n* mepexona? Yem OOBACHAIOTCS CABUTH 3TOM IOJIOCHI NPU W3MEHEHHMH MOJISIPHOCTU
pacTBopuUTens?

24. Kak BiMAeT compsbKeHHE XpOMO(OPHBIX TPyHNI Ha HMX 3JEKTPOHHBIA crektp? Kak
OTpa)kaeTcs Ha MHTEHCHBHOCTH T—T* IIOJOCHl IOIVIOIIEHUS H3MEHEHHEe KOH(pOpMaluu
COIPSIKEHHON CUCTEMBI IBOMHBIX CBs3EH?

25. OxapakTepu3ylTe yCIOBHsI ITOJIyYEHHsI U CIIOCOOBI N300PAKEHUSI IEKTPOHHBIX CIIEKTPOB.
26. IloueMy oOKTa’ApHyYecKHue KOMIUIEKCHI (cimaboro mossi) Mn2+ oOKpalleHbl 3HAYUTEIHHO
MEHEE UHTEHCUBHO, YeM TaKue ke KoMIuleKcsl Cr3+

27. OOBscHUTE, B YeM 3aKJIIOYACTCS BIUSHHUE CIIHH-OPOUTATBHOTO B3aUMOICHCTBUS U 2P deKkTa
Sna-Tennepa na OCII?

28. Kak BbIpakaeTcs SHEpPrHsi B3aUMOJCHCTBUS spa, O0JIAAIONIEr0 HEHYJIEBBIM CIIMHOM, C
BHEITHUM MarHUTHBIM I0JIEM?

29. KakoBbI yCII0BUS SA€PHOIO MATHUTHOTO pe3oHaHca?

30. Yro Takoe CHMH-pELIeTOYHas U CIIMH-CIIMHOBAs peaKkcanus’?

31. TlepeuncnuTe U 3aMUITUTE BHIPAKEHUE U IIKAJTBI XUMHUYECKHUX CABUTOB B SIMP.

32. UYro BIUSET Ha BEIUYMHY XUMUYECKUX CABUTOB B SIMP? [loueMy xumuueckue CIABUTH B
SIMP 19F u 3C MeHSI0TCS B 3HAUUTENIHHO OOJIBIIIEM auara3one, uem B [IMP?

33. Uto Takoe KOHCTAaHTa SKpaHHUpoBaHUS sAapa? B Buae Kakux COCTaBISIOIIUX €€ MOXHO
MPEACTaBUTH?

34. OObsicHUTE NPUPOAY CHMH-CIMHOBOro B3aumozencTBus? Kakue cBeieHue aaeT BelUYMHA
KOHCTaHTbI CIIMH-CIIMHOBOI'O B3aUMOJEHCTBUS?

35. Vkaxure OCHOBHbIE TapaMETPhl U XapaKTepHble YyepThl ciekTpoB IMP nepBoro nopska.
36. Urto Ha3bIBaeTcs AIeKTPOHHBIM d(hhexToM 3eemana’?

37. B uem paznuuue AMP u OIIP cnektpockonuu?

38. B yem 3akiogaercs yclIOBHE MarHUTHOTO pe3oHaHca? Hanumre ypaBHEeHuE.

39. Yro Takoe g-¢akrop JlaHae U Kak OH BIMsAET Ha MoJ0XKeHue curnana D11P?

40. Yro Takoe AIIEKTPOH-SIEPHOE CBEPXTOHKOE B3aMMO/ICHCTBHE?

41. KaxoBbl mnpaBuia OTOOpa [UId IEPEXOJI0OB MEXKAY 3E€MAaHOBCKMMU YPOBHIMH IO
AIIEKTPOHHOMY U SIJIEPHOMY CIIMHOBBIM KBAHTOBBIM YMCJAM B CHUCTEMAaxX C 3JIEKTPOH-SIEPHBIM
CBEPXTOHKUM B3aNMOJAEUCTBHEM?

42. B 4eM CyTh METO/Ia «CTUMHOBBIX MeTOK»? Kakue manHbIe OH TO3BOJISIET MOITY4aTh?

43. Tlpusenure npumepsl npumenenus IIIP cnekTpockonuu.

IIpumepu 3a0anuii KOHMPOILHBLIX PadOmM

Bapuanm 1

1. Paccumtarh MaKCHMaJbHOE OTKIOHEHHE aTOMOB OT paBHOBECHOTO pACCTOSHHS B
monekyne HB,, Haxonsmelics B mepBoM BO30YXKIEHHOM KOJEOATEIBHOM COCTOSHUHU.
CunoBas noctossHHas — 408 v/M, r .= 1,414 A.

Otsert: 0,19 A.

2. B cnekTtpe moriomieHus razoo0OpasHoro P, wumerorcs monocel 774,8 w154 cMm -
Omnpenenute 4YacTOTy KOJI€OaHUST TapMOHMYECKOTO ocimuisitopa P, ko3dduuument
AQHTapPMOHUYHOCTH.

Ortser: 780,4 cm +, 3,59 107 cm
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3. Konebarensubie BomHOBBIe umcina monekyn HCI1, JIC 1, M, HJ mis ocHOBHOTO
cocTosiHusl paBHbl: 2885, 1990, 2990, 3627 cm 1 Bbrumcnute uzsMeHenue SHEpPruu B
k/[/Monb B peakuu

HCI1 + d, = AC1 + HI. Beiaensiercst uiim norjionaeTcs SHeprus?
OtBert: BoIesieTcs 1, 54 kJIk/MoJIb.

4. OcHOBBIBasCh Ha TpaBwie OTOOpa, CBSI3aHHOM C HW3MEHEGHHMEM IIpU KoJieOaHUU
JTUTIONIFHOTO MOMEHTA MOJICKYJIBI, BBISICHUTE, OymyT U nposBisaThes B UK-crekrpe vs ,
Vas, O - KoseOaHMsI MOJIEKYJI: THapaauxjiopOeH3ona, QopManabiaeruua, MEepPeKUcH
BOJIOPO/Ia, IUC- U TPAHC — AUXJIOPITUIICHA?

5. Ilonp3ysice pacnpeneneHueM bonbliMaHa, BBIYUCIUTE OTHOIIEHUE 3acelICHHOCTEH
KoJieOaTeNnbHbIX YpoBHEH ¢ V=0 u v =1 mia monekyn Hp,

K2, eciu ocHOBHBIE 4acTOTHI MX Kosiebanuii paBHbl 4401 cm Tuo2em
Temneparypa 298 K.
Otser: Hy- 1,67 10% K - 1,56.

Bapuanm 2

1. Hwmerotcs nmu pa3nudms B KoyieOaTeIbHO-BpaIIaTeNbHbIX criekTpax Moiekyn CO, u HCN?
OtBer o0OocHyiiTe.

2. 'Y monekyn N2O u NO; umeercst 1o 3 OCHOBHBIX KOJICOAHWMSI, HEKOTOPBIC W3 HUX BUIHBI
onnoBpeMeHHO B MK u KP — cnekrpax. Ilomocst NoO umeror npocroii PR —koHTyp,
nosiockl NO; — ClI0KHYI0 BpallaTesnbHylo CTpyKTypy. KakoBo ctpoenue mosuexyin?

3. Bsiuucnure unciao 060pOTOB B CEKYHy, KOTOpOE coBepiaeT Mosekyna BrF ¢
MOMEHTOM uHepimu 7,837 10 kr M2, KOTJla OHA HaXOJUTCS B COCTOSIHUU C pa3-
veiMu J: 0; 1; 10.

Otsersr: 0; 3,02 °10'% 22410 ¢ ™.

4. BpamarenbHas OCTOSHHAsS H*C1 pasHa 10,5909 em™. Uemy oHa paBHa 1JId
H¥C1u 1%*C1?
Otsernl: 10,5739 u 5,4460 cm B

5. Jus monexynst HC1 BpamatenpHas moctosiHHas pasHa 10,593 em™, mocrosiHas
[EHTPOOEKHOTO pacTsHKeHUS — 5.3 10" em™*. Boruncinre 4acTOTy KosieOaHus U
CUJIOBYIO TIOCTOSIHHYIO CBSI3U.
OtBeThl: Vo=2995 CM'l; k=516 v/Mm.

Bapuanm 3

1. CxoybKO MUKOB CO CBEPXTOHKOM CTPYKTYPOU MOKHO OXHJATh BCIEICTBUE
JIeNTOKaTu3aii HECITAPEHHOTO 3JIEKTPOHA B KATHOHE TUOESH30JIXPOMA MEXKITY
KOJIBITaMH?

2. TlpenckaxuTe CrieKTp HOH-paUKaia XJI0pOeH30Ia PU YCIOBUH, YTO pa3pelieHbl

BCE CBEPXTOHKHE JIMHUU.

3. Jlns Kakoro GMMOIEKYJISPHOrO mpomecca — ¢ KOHCTAHTOH ckopoctd 107 mmm 10% -
YIIMPEHHE JTUHUH MPU MPOUUX PAaBHBIX YCIOBHIX OyneT Oosnbiie?

4. B otcyrctBue Kakoro-nmu6o obmena asa nmuka A-H u B-H otcroar npyr ot apyra B
cunektpe AMP na 250 ru. Ilpu xomMHaTHON TemriepaType MPOUCXOAUT OOMEH U MHUKU OTCTOSAT
Jpyr ot Apyra Ha 25 ru. Bpems cnunH-pemetouynoit penakcanuu A-H u B-H Benmko, u o6a
COEIMHEHUS NPEACTaBICHbl B OAMHAKOBBIX KOHUEHTpauusx (0,2 M). BeIUMCIUTE BpeMsl JKU3HU
IIPOTOHA Y A M OTCI0J1a HAIIUTE KOHCTAHTY CKOFOCTI/I oOMeHa (YKaKUTE €AMHHUIIBI).

5. B nannom coemunennu MF, (ms M | = 7/ 5) 3nauenue Jy.r paBuo 150 ru. B orcyrcTBHe

xuMHuyeckoro ooMena curnansl F-u M-F orctosar apyr ot apyra Ha 400 ri. Ilpu komHaTHOU
temriepatype F'u MF,; 00MeHUBaIOTCS ¢ TakO CKOPOCTBHIO, YTO TOHKAas CTPYKTypa HAUYWHAET
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ucyesarb. lIpennonoxuB Hamuyue OAMHAKOBBIX KOHLEHTpauud M-F u F u orcyrcreue

CTaOMIJIBHBIX IIPOMEKYTOUHBIX BellecTB, Beluncaute T st F. Kakum 10mkHO ObITE paccTosiHuE
mexny nukamu MF u F npu atux ycnosusx?

Kpumepuu oyenku omeema cmyoenma npu 8bln0JHeHUU KOHMPOIbHOU Padomaul

Onenka TpeGoBanus K 3HAHUAM

OTJIMYHO IIPUBEACHBI [OJHbIE [PABUJIbHBIE PELICHUS, OTBETHl T'PAMOTHO
apryMeHTHPOBAHBI

XOpOILO JIOTIYIIIEHbl HE3HAYUTEbHBIE IMOIPEIIHOCTH IIPU OTBETaX Ha BOIIPOCHI,

ApryMCcHTAalUsA ObLIa HE MMOJIHOM

YAOBJICTBOPUTCIBHO B OTBCTAax Ha HCKOTOPBLIC BOIIPOCHI JOMYIICHbBI Fp}/6ble OIJ_II/I6KI/I, qaCTb
BbBIBOJIOB HC apryMCHTHPOBAaHA NJIK APTYMCHTHUPOBAHA HCIIPABUJIILHO

HEYJOBJIETBOPUTENIbHO | oTBeThl Ha 50 u Oosee % BOIMPOCOB OMIMOOYHBI, OOJIBIIMHCTBO
BBIBOJIOB HE API'YMEHTUPOBAHBI WIM ApI'YMEHTHPOBAHB! HEIPABUIILHO

Ilpumepnaa memamuka pepepamog
. TepMoarHaMHUUECKNI MACC-CIIEKTPOMETPUYECKUI IKCIIEPUMEHT.
. MeToipl nccine1oBaHusl HOH-MOJIEKYJIIPHBIX PEaKIIUM.
. CiekTpocKkonusi HOH-IMKIOTPOHHOI'O pE30HAaHCA.
. Peppakromerpusi.
. Y — pP€30HaHCHasl CIIEKTPOCKOIHS
. MeToJ1 371eKTpUYECKOro pe30HaHCa.
. TeopeTnueckue ocHOBBI 1 06sacTi npuMeHeHust D11P — ciekrpockonuu.
. TeopeTrnueckre 0CHOBBI M 001acTH MpUMeHeHus meroja SIMP.
. CpaBHuTenbHbIE XapakTepuctuku MeTo1oB UV-VIS - u UK — cniekrpockomnumu.
0.Teopernueckne OCHOBBI 00JIACTH TPUMEHEHHS 05K - CHEKTPOCKOINH.

— O 00 1IN0l B~ W~

Kpurepun ouenuBanus pedgepara

O1eHKa «OTJIMYHO» BBICTABIIIETCS, €Clii paboTa CTy/IeHTa HalmucaHa IPaMOTHBIM Hay4YHBIM
A3BIKOM, UMEET YETKYIO CTPYKTYPY H JIOTUKY M3JI0)KEHHUS, TOUKa 3PEHUS CTy/IeHTa 000OCHOBaHHa,
B pa0oTe MPHCYTCTBYIOT CCBHUIKM Ha HOPMAaTHUBHO-TIPABOBBIE aKTbI, NMPUMEPHI U3 CyACOHOU
MPAKTUKU, MHEHHS U3BECTHBIX YUEHBIX B JaHHOU o6sacTu. CTyaeHT B paboTe BBIABUTAET HOBBIE
UJIeU ¥ TPAKTOBKHU, IEMOHCTPUPYET CIIOCOOHOCTh aHAJTM3UPOBATh MaTepHall.

OreHKa «XOpouIo» BBICTABISETCS, €CM padoTa CTyJAEHTa HalKucaHa IPaMOTHBIM Hay4YHBIM
S3BIKOM, UMEET YETKYIO CTPYKTYPY U JIOTUKY H3JI0KEHUS, TOUKA 3pEHHs CTy/IeHTa 000OCHOBaHHa,
B paboTe MPUCYTCTBYIOT CCHUIKM Ha HOPMATHUBHO-TIPABOBBIE aKThl, MPUMEPHI U3 CyIeOHOMN
NPaKTUKH, MHEHUS U3BECTHBIX YUEHBIX B IaHHOU O0JIACTH.

OneHka «y/10BJIeTBOPUTEIBbHO» BBICTABIISAETCS, €CIM CTYJIEHT BBINOJIHWI 3a/JaHUE, OJHAKO
HE IPOJEMOHCTPUPOBAI CIIOCOOHOCTh K HayYHOMY aHAJIM3y, HE BBICKa3blBal B paboTe CBOEro

MHCHUS, DOITYCTUIL OIIMOKH B JIOTHYECKOM 00OCHOBAaHUH CBOCTO OTBETA.

OI_IGHKa «HEYIAOBJETBOPUTEJIbHO» BBICTABIIACTCA, €CJIM CTYACHT HE BBIINNOJIHUII 3aJaHUC, NI
BBITIOJIHUII €TI0 (bOpMaJ'IBHO, OTBCTHUII Ha SaﬂaHHBIfI BOIIPOC, IIPHU 3TOM HE CCBUIAJICSA Ha MHCHUSA
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y‘IéHHX, HC TPAKTOBAJI HOPMATHUBHO-IIPABOBLIC AKTbl, HC BBICKA3bIBAJI CBOCTO MHCHUSA, HC
IMpOABUII CIIOCOOHOCTB K aHAaJIN3y, TO €CTh B LICJIOM LICJIb pe(bepaTa HE JOCTUTHYTA.

CoNoOA~WNE

e e ol
OadhwWNDE O

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

22.
23.
24,
25.
26.
217.
28.

29.
30.

31.
32.
33.
34.

35.
36.

37.

Ilpumepnpulii nepeuens 60npocos K 3aueny

[IpaBuna or6opa B UK-cnekrpockonuu. OOEpTOHBI.

O dexr Tapka.

["apmonnueckue 1 anrapMoHudeckue kojnedbanus. CuaoBast IOCTOSHHAS.
KoMOuHanmoHHoe paccessHue CBeTa.

CriekTpbl KOMOMHAIIMOHHOTO PacCesHUSI.

['pynmoBbie KoneOaHus.

BpamarenbHnas cnekrpockonus. Mozenp xKeCTKOro poraropa.
["apMoHMuecKuit OCUUIUIATOP. AHTAPMOHUYHOCTb.

VYcnoBus MosiBIEHUS BpallaTEIbHBIX CIIEKTPOB.

. Ilpumenenne UK-cnexkrpockonuu. Meron 6a30Boi TUHUM.

. AHanu3 KosedaTeIbHO-BpalaTeIbHbIX CIIEKTPOB.

. UK-criekTpockomnusi — OCHOBHBIE IMOJIOKEHUSI U TTpaBuiia otoopa.

. Ilonsspu3oBaHHbIE U 1EMOJIAPU30BAaHHBIC IMHUU B cieKTpax KP.

. O6eprons! B UK-cniekTpax.

. ConocTaBbTe BO3MOXXHOCTH METO/IOB CIIEKTPOCKONMHU (3JEKTPOHHOM, KOJIeOaTeIbHOM,

BpaIlaTesbHON, KoJeOaTeIbHO-BpalaTeIbHON) B UCCIEAOBAHUSAX CTPOCHHUS MOJICKYIL.
biok-cxema cnekrpomerpa AMP u nipuHUMI €ro JeHCTBUA.

Konebanust aHrapMOHUYECKOTO OCITUILIATOPA.

N30TponHOE U aHU30TPONTHOE CBEPXTOHKOE B3AUMOJICHCTBHE.

BpamarenbHbIi CIEKTp )KECTKOTO pOTATOPA.

XuMUUYecKui caBUr B ciekrpax SAMP.

IIpenckazanme c¢ mno3unui TKII pa3znuuuss 37€KTPOHHBIX CHEKTPOB IMOIVIOLIECHHS
TETPa’APUUYECKOT0 U KBAJAPATHOI'O KOMILIEKCHOTO MOHOB OJHOTO M TOT'O K€ METalIa.
XapaKkTepUCTUKH IIEKTPOHHBIX CIIEKTPOB MHOTOATOMHBIX MOJIEKYII.

CnuH-cnimHOBOE B3auMoAelcTBHE B cieKkTpax SAMP.

[TpaBuiia 0TOOpa B JIEKTPOHHOMN CHEKTPOCKOIMH MOTJIONIEHUSI.

KonebGanuss MHOTOAaTOMHBIX MOJIEKYII.

DIIEKTPOHHBIE CIIEKTPHI MOTJIOMICHUSI OPTaHUYECKUX COCTUHEHUM.
KonebaTenbHO-BpalaTenbHbIe CIIEKTPBI BYXaTOMHBIX MOJIEKYI.

DNeKTPOHHBIE CIEKTPHl TIOTJIOMIEHNUS KOMIUIEKCHBIX coeauHeHnid 3d-MeramioB ¢
no3unuii meroga MO JIKAO.

KonebarenbHO-BpamaTenbHbIe CIIEKTPHl MHOTOATOMHBIX MOJICKYJI.

[IpuunHbl, BbI3BIBAIOIIME yClIOXHEHUWE uHTepnperaunun WK-cnekTpoB  CIOXKHBIX
MOJIEKYJL.

Dddext 3eemana ans monekynsl O.

Pacder sHepreTnuecKkrx BpallaTelbHbIX YPOBHEN KECTKOTO POTATOPA.

[TpaBuiia oT0Opa B 2IEKTPOHHOMN CIEKTPOCKOIHH MOTIOMIECHUSI.

MOXXHO 7M1 3aperucTpupoBaTh DJIEKTPOHHBIE, KoJjieOaTelbHBIC, BpallaTelbHbIC,
Kosie0aTeIbHO-BpalaTeNbHbIe CHEeKTphl morjomeHus Monekyn Oz, SOz, NHs, CHN,
C2Cls. OOBsicHHTE OCOOCHHOCTH CIIEKTPOB.

O ekt 3eemana i1 MAarHUTHBIX SAEP.

TuIbI 37€KTPOHHBIX MEPEXO0I0B MHOTOATOMHOM MOJIEKYJIBI OPTAaHMYECKOT0 COEAUHEHUS,
UX XapaKTEPUCTUKH, IPOSIBJICHUS B CIIEKTpPAX.

CrniekTpockonusi KOMOMHAIIMOHHOTO paccesiHuUs CBeTa
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38.

39.
40.
41.
42.
43.

44,
45.
46.
47.

48.

O6mbsacautre ¢ no3uuuii TKII 37eKTpoHHBIE CHEKTPHI TMOTJIOUICHUS KOMIUIEKCHBIX
COCTUHEHUN.

Kosnebanus rapMOHMYECKOT0 OCIUIIIATOpA.

CBepXTOHKOE B3auMojieicTBUE B criekTpax SIMP.

[TapamarHuTHBIN U AMaMarHUTHBIN 3D )EKThI.

KonebaTenbHo-BpamaTebHble CIIEKTPhl MHOTOATOMHBIX MOJICKYIL.

Knaccugukanuss HOpMaJIbHBIX KOJ€OaHM MHOTOATOMHOM MOJIEKYNIBl 1O ¢dopMme u
CUMMETPUHU.

Pacuer cuibl ocuMiuIsITOpa 3J1€KTPOHHOTO NEPEX0/A.

CormoctaBuTh npaBuiia otoopa, Bo3moxkHocTu MeTonoB K- u KPC-cnekrpockonumu.
BpamarenbHelii cieKTp MOJIEKYJIbl TUIIA CUMMETPUYHOIO BOJIUKA.

Kakum oOpazom, umes HWK-crnekTp mnornomeHusi, BBIUUCIUTH YacTOTy KoJIeOaHH
TapMOHUYECKOT0 OCIIIUTSITOPA U KO (DUIIMEHT aHTaPMOHUIHOCTH?

XapakTepUCTUKH BCEX THUIIOB DJJIEKTPOHHBIX TEPEXOJOB B CIEKTPaX OPraHMYECKUX
MoJieKyl. PaKTOphl, BAUSAIOLIUE HA 3TH XapaKTEPUCTUKU.

Kpumepuu OUEHKU omeema Ha 3aueme

Onenka Kpurepun orBera

3aurteHo I'my6okoe u xopollee 3HaHHWE M MOHUMAaHUE MpeAMEeTa, B TOM YHUCIIe
TEPMHUHOJIOTUI U OCHOBHBIX MOHSTHI; TEOPETUUECKUX
3aKOHOMEPHOCTE; baxTHUeCKuX JAaHHBIX; 0OCTOSITENbHBIH,

JIOTUYECKHUI ¥ TPAMOTHBI OTBET BO BPEMS CIAUM 3a4€Ta; yIEIIbHBIN BEC
OIIMOOK MPU KOHTPOJILHOM TeCTUPOBaHUU — He Oosee 50%.

He3aureHno Cnaboe 3HaHHE OCHOBHOM TCPMHUHOJIOTUH, TCOPECTUUCCKUX

3aKOHOMEpPHOCTEH, (PaKTHUECKUX JIaHHBIX, OITMOOYHBIN OTBET Ha
3ayeTe; yAeNbHbIN Bec OMUOOK MpH KOHTPOJILHOM TeCTUPOBAHUU —
6onee 50%.

9. YYEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
JTUCIATITAHBI

9.1. YueOHas auTeparTypa

a) OCHOBHAas:

1. Ilentun 10.A., Bunkor JI.B. ®usnueckne MeToapl HCCleqoBaHus B XuMmuu. M: Mup,

20009.

2. Ilentun 10.A., Kypammmnaa I''M. OCHOBBI MOJEKYISIpHOM cniekTpockonuu. M: Mup,

2008.
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3. Bunkxos JI.B., Ilentun IO.A. ®usumueckue MeETOABI MCCICIOBAHHMS B XHMHHU.
CrpyKTypHbIE METOABI U ONITUYECKAs crieKTpockonus. M: Beicu. mik., 1987.

4. Bunkos JI.B., Ileatun IO.A. ®wusmueckue METOALI HCCICIOBAHUSA B XHUMHHU.
Pe3onaHcHBIE U 35IeKTpooNTHYECKUE METOIbl. M: Bricui. mik., 1989.

5. [paro P. ®usnueckue metoasl B xumun. B 2-x 1. M: Mup, 1981.

6. Bankep ®., Mencen II. CummeTpust MONEKyN M crekTpockorus. M: Mup, Hayuusiit

Mmup, 2004.

0) monmoaHHMTENbHAS:
HNodde b.B., Koctukos P.P., Pazun B.B. ®usnueckre METOIbI ONPEACICHHUS CTPOCHHS
opranuyeckux Moseky. JI: Beiciias mkona, 1984.
Bunkos JI.B., MactprokoB B.C., Cagosa H.W. Onpenenenrie reoMeTpuuecKkoro CTpoeHUs
cBoOoaHbIX Mosekyd. JI: Xumus, 1978.
Xaprurran M., Xaprurrau W. ['eomeTpuss MoJeKya KOOPAMHALMOHHBIX COEIMHEHHI B
napoBoi ¢aze. M: Mup, 1976.
I'pacenmu JIx., CueiiBenu M., bankun b. [Ipumenenue cnekrpockonuu KP B xumuu. M:
Mup, 1984.
Konres I'.C., [lentun FO0.A. Pacuer konebanuit monekyn. M: MI'Y, 1977.
Cwmur A. Ilpuknagnas UK cnekrpockonust. M: Mup, 1982.
I'epubepr I'. DneKTpoHHbBIE CIIEKTPI U CTPOEHNUE MHOTOATOMHBIX MoJieKyl1. M: Mup, 1969.
3ur6an K., Hopmunr K., ®unsman A. u ap. DnekrponHas criekrpockonusa. M: Mup, 1971.
Kapncon T. ®oTosnexkrpoHHas u oxe-criekrpockonus. JI: Mammnaoctpoenue, 1981.
Hedeno B.W. PeHTreHosnekTpoHHas CIEKTPOCKONMS XWMHUYECKUX COEAMHEHUH. M:

Xumus, 1984.

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

NogakrwnpE

9.3. IIporpammHoOe obecnevyeHune

YHuBEpCcHUTET 00eCTIeYeH HEOOXOIUMBIM KOMITJIEKTOM JIMIICH3UOHHOTO ¥ CBOOOHO

pacnpocCcTpaHdaCMOro nporpaMmMHOIO 06€CH6‘-ICHI/I}I, B TOM YHUCJIC OTCUCCTBCHHOI'O IMPOU3BOJICTBA.
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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

Kaxxapiii oOyuaronuiicss B TeU€HUE BCETO Mepuoia o0yueHus: 00ecreueH HHANBUIYaIbHBIM
HEOTrPaHMYEHHBIM JIOCTYIIOM K 3JICKTPOHHON MH(POPMAIMOHHO-00pa30BaTeILHOM Ccpelie
YHHUBEPCUTETA U3 JIFOOOH TOUKHU, B KOTOPOH MMEETCs JOCTYI K HHPOPMAIIOHHO-
TEJICKOMMYHHUKAIIMOHHOM ceTH «HTepHeT» KaK Ha TEPPUTOPUH YHHUBEPCUTETA, TaK U BHE €€.

YHI/IBepCI/ITeT obecneyeH CICAYIOIIUM KOMIUICKTOM JIMOCH3HMOHHOI'O IIPOrpaMMHOI0

obecrieueHus.

1. Jluuen3noHHOE MporpaMMHOE obecrieueHue, ucnoib3dyemoe B Uarl'Y

1.1. Microsoft Windows 7
1.2. Microsoft Office 2007

1.3. IIporpammusriii kommuiekc MMUC “Busyansnas Ctynus TectupoBaHus™

1.4. AntuBupycnoe I10 Eset Nod32
1.5. CnpaBouno-tipaBoBasi cucrema “I'apant”

Hap;lz[y C TPaAUIUOHHBIMU U3JaHUSAMU CTYINCHTBI U COTPYAHUKN UMCIOT BO3MOKHOCTDb
IMOJIB30BATHCH SJICKTPOHHBIMHU IMOJTHOTECKCTOBBIMHA OazamMu JaHHBIX

Tabnuuya 9.1

Ha3Banmue pecypca

Ccepuika/noctyn

DneKTpoHHas OuOIMoTeka oHnaH «EquHoe OKHO K
00pa3zoBaTebHBIM pecypcam»

http://window.edu.ru

«O06pazoBaTenbHbIN pecypc Poccun»

http://school-collection.edu.ru

®enepalibHbII 00pa30BaTEIbHBIA TOPTAL: YUPEKICHUS,
nporpammel, craaaapTsl, BY3b1, rectol EID, THA

http://www.edu.ru —

®denepanbHbIi HEHTP HHPOPMALTMOHHO-00pa30BaTEIbHBIX

pecypcoB (DIINOP)

http://fcior.edu.ru -

ObC "KOHCVIJIbTAHT CTYJIEHTA". Dnexrponnas
O61OIMOTEKAa TEXHUYECKOTO By3a

http://polpred.com/news

N3znarensctBo «JlaHby». DIeKTPOHHO-O0MOIMOTEYHAS
cucreMa

http://www.studentlibrary.ru -

Pycckas BupTyainbHasi OMOIMOTeKa

http://rvb.ru —

N3narensctBO «JlaHby. DneKTpoHHO-OMOIOTEYHAs
cUcTemMa

http://e.lanbook.com -

EsxenenenbHUK Hayku U oOpa3zoBanus HOra Poccun
«AKagemus»

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

Hayunast snektponHas Oubnuoreka «e-Library»

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

DneKkTpoHHO-O0nbmoreunas cucrema IPRbooks

http://www.iprbookshop.ru -

DNEKTPOHHO-CIIPaBOYHAs CHCTeMa JOKYMEHTOB B cepe
obpazoBanus «MHPpOpMUIO»

http://www.informio.ru

HNudopmannonHo-mpaBoBas cuctema «l apant»

CereBas BepcHsi, 1OCTyIHA CO BCEX
KOMIBIOTEPOB B KOPIIOPATUBHOM
cetu Uarl'y

DNeKTpOHHO-0nbIMoTeyHas cucrema «tOpaift»

https://www.biblio-online.ru

10. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

[Ipy 4YTeHHMH JEKUMOHHOTO Kypca HCHONb3yeTcsl WH(OpMalus, MpeAcTaBiIeHHas Ha

clammax.

[Tpu nzyuenun texuuku MK- crieKTpocKonuu, CieKTPOCKOITUHA B BUIAUMOMN U Y D-007acTsax
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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/

JEMOHCTPHUPYIOTCS TPUOOPHI, YCTaHOBJICHHBIE B Jaboparopun «DU3HKO-XUMUYECKUE METOIbI
uccaeqosanus»y Uarl'V.

TecToBbIi KOHTPOIIb OCYIIECTBIISIETCS C TOMOIIBIO TECTOB IO OTICIBHBIM TeMaM HIIU
paszenam Kypca.

TecTbl vy 3a1aHus 11 CAMOCTOSITENILHON pabOThI IO TEMATHUKE KaXI0W J1abopaTOpHOU
paboOTHI CBENICHBI B OTNEIBHBIN MPAKTUKyM i cTyaeHTOB crenuanbHocTh 04.03.01. — xummst
(OakamaBp XUMHH)

BapuanTbl 3amaHuii JUisi KOHTPOJBHBIX PAOOT coaepikarcs Kak Ha JUCKE, TaK U B
OymaxxHoM Bujie. [Ipu HEOOXOAMMOCTH MX COJIEPKAHUE MOKET MEHSAThHCA.

11. METOJUYECKHUE YKA3AHUS 1J151 OBYUYAIOIUXCSI 10 OCBOEHUIO
JUCLUIJINHBI

HucuuiuinHa «®u3nyeckre MeTO/bl HCCIEJOBHUS» HalpaBiieHa Ha (OpMHUpPOBaHME
kommerennuii: YK-1, OIIK-2, IIK-6.

IIpoMexyTouHas aTTecTanys NPEANoNaracT 3a4er.

[Tpuctynas K M3y4eHHIO TUCHUIUIMHBI, HEOOXOIMMO B MEPBYIO OYEpellb O3HAKOMHUTHCS C
cojiepkanueM paboueit mporpammbl qucturinHb (PTLT).

Jlexuuy UMEIOT LENbI0 JaTh CUCTEMATU3UPOBAHHBIE OCHOBBI HAYUHBIX 3HAHU.

IIpu n3yuenuu u npopaboTKe TEOPETUUECKOTO MaTepHraia He0OX0JUMO:

- TOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN HAa JICKIIMOHHOM 3aHATUU MAaTepuan U JOMOJHUTBH €ro C
Y4E€TOM PEKOMEHI0OBAaHHOM 110 JaHHOHN TEME JINTEPaTyphI;

- NIPHU CAMOCTOSITEIBHOM M3Y4YEHHHM TEOPETUYECKOM TEMBbI CHEJIaTh KOHCIIEKT, HCIOJIb3Ys
pekoMeHnnoBaHHble B PIIJI nuTepaTypHble MCTOYHMKM M pecypchl HH(POPMalUOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHeT»

- IPY IOJTOTOBKE K IMPOMEKYTOUHON aTTeCTallMK 110 MOJYJII0 UCIOJIb30BaTh MaTepuaisl (hoHa
OLICHOYHBIX CPEJCTB.

JlaGopaTopHble 3aHATHS NPOBOJATCS C LENbI0 YIIyOJleHus M 3aKperyieHus 3HaHuH,
MOJIyUEHHBIX Ha JIEKUUSAX MU B IPOLECCE CaMOCTOATEIbHOW pPabOThl HaJ HOPMATHUBHBIMHU
JOKYMEHTaMH, y4eOHOH 1 HayqHOH JTUTepaTypoil.

[Tpu moAroToBKe K J1aOOpaTOPHOMY 3aHITHIO HEOOXOAUMO:

- U3y4YUTh, IOBTOPUTH TEOPETUYECKUN MaTEpHal 110 3aJaHHON TEME;
- IIPY BBIIIOJIHEHUH JIOMAITHUX PACYETHBIX 33JaHNU, U3YYUTh, HOBTOPUTH TUITOBBIE 3aJaHUs,
BBIIIOJIHSEMBIE B aYJAUTOPUU.

Pexomenganum o padore ¢ HAy4YHO#l U y4eOHOM JIUTEPaATYyPOil

Paborta ¢ yueOHOI 1 Hay4HO IUTEpaTypOi ABJIsIETCS TIaBHON POPMOIT caMOCTOSTENbHOM
paboTel W HeoOXoauMa NpPU MOATOTOBKE K YCTHOMY OINPOCY Ha CEMUHAPCKHUX 3aHITHUSX, K
MOJyJBHBIM KOHTPOJIBHBIM paboTaMm, omnpocy, 3aueTy. OHa BKIIOYaeT MpopaboTKy JEKIIMOHHOTO
MaTepuala — H3y4EHHE PEKOMEHJOBAHHBIX MCTOYHUKOB M JUTEPATYPHI MO TEMATUKE JICKIUN.
KoHcnekT nekiuu J0KeH coJepkarh pedepaTUBHYIO 3allMCh OCHOBHBIX BONPOCOB JIEKIHH,
MpeJIOKEHHBIX MpernoAaBareaeM cxeMm (Mpu HMX JEMOHCTpAlMM), OCHOBHBIX HCTOYHHMKOB U
JUTEpATyphl MO T€MaM, BBIBOJBI MO KaXIoMy Bompocy. KOHCHEKT JokeH OBITh BBHINOJHEH B
OTIIeNbHON TeTpaau 1o npeamery. OH J0KEeH ObITh aKKypaTHBIM, XOpOILO YHWTAaeMbIM, HE
coJiepKaTh He OTHOCSIIYIOCS K TeMe MH(OPMAIUIO UITH PUCYHKH.

KoHcnekTsl HaydHOM IMTEPATyphl IPH CAMOCTOATEILHONU MOATOTOBKE K 3aHATHIM JTOJKHBI
OBITH BBINOJHEHBI TaKXKe aKKypaTHO, COJAEP)KaTh OTBETHl HA KaXIBIH MOCTaBIECHHBIA B TeMe
BONPOC, MMETh CCHUIKY Ha HCTOYHUK HMH(OpManuu ¢ 00sA3aTeNbHBIM YKa3aHUEM aBTOpa,
Ha3BaHUs M TroJla W3JAaHUs HUCIOJb3yeMOW HaydHOH JsuTepaTypbl. KoHCHEKT MoxeT ObITh
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ONOPHBIM (COAEPKATh JINIIbL OCHOBHBIE KJIFOUEBBIE NO3ULMH), HO IIPU 3TOM IO3BOJIIOIIUM J1aTh
MOJIHBIM OTBET MO BOIPOCY, MOXKET ObITh MOAPOOHBIM. OObEM KOHCIIEKTa OINpPEAEsSeTCs] CaMUM
00yJaroumMcs.

B nporiecce paGoTsl ¢ yueOHON M HAYYHOU JIUTEPATypOil OOYJAFOIIIHIICS MOYKET:

- JenaTh 3alUCU IO XOJAY 4YTE€HHsS B BHUJE NIPOCTOrO0 MM Pa3BEPHYTOro IUlaHa (CO34aBaTh
nepeyeHb OCHOBHBIX BOIPOCOB, PACCMOTPEHHBIX B UICTOYHHKE);

- COCTaBJIATH TE3UCHl (UTHPOBAHME HamOoJee BAXKHBIX MECT CTaTbU WM MOHOrpaduwu,
KOPOTKOE M3JI0KEHHE OCHOBHBIX MBICIICH aBTOpa);

- TOTOBUTH aHHOTALMH (KpaTKoe 0000IeHNe OCHOBHBIX BOIIPOCOB Pa0OTHI);

- CO3/1aBaTh KOHCIEKTHI (Pa3BEPHYTHIC TE3UCHI).
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Pabouass mporpamma nucuInHbl «DU3NYECKHUE METOABl HCCIEAOBAHUS» COCTaBJICHA B
cootBercTBuu ¢ TpeboBanusmMu ®I'OC BO mno cnenumansnoct  04.03.01. «Xumus (ypoBeHBb
OakanaBpuaTa)», YTBEP>KISHHOTO MpUKa3oM MUHHUCTEpCTBAa 00pa3oBaHus U HAyku Poccuiickoit
®enepanun ot 17 urons 2017 . Ne 671

[Iporpammy cocTaBwI: K.X.H., IOUCHT Kadeapbl xumMun _TemupxaHoB b. A.

Pabouas mporpamma oo0peHa Ha 3aceaHuH Kadeapbl XUMHUH

ITporokon 3acenanus Ne 10 oT « 20 » HIHA 2023 1.

Pabouass mporpamma op00peHa Y4eOHO-METOAMYECKMM COBETOM XHMMMKO-OMOJOTHYECKOIrO

g]!aK YJIbTCTA

ITporokon 3acenanus Ne 10 OT « 26 » HUIOHA 2023 1.

[TporpamMma paccMOTpeHa Ha 3acelaHiU Y 4e0HO-METOANYECKOTO COBETa YHHBEPCHTETa

[TpoTtokon 3acemanust Ne _ 10 OT « 28 » WIOHA 2023 .
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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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