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1. HEJIX OCBOEHUA JUCHUIIJIMHBI

]_IeJ'IﬂM]/I OCBOEHHSI JUCHHUILIMHBbI «PU3M4YecKrne METOAbI HCCIAeI0BAHNA» SIBJIAKTCA:

O3HAaKOMIJICHHUE CTYACHTOB C IMPHHIHIINAJIBHBIMHA OCHOBAMU U IMPAKTUYCCKUMHU BO3MOXHOCTAMU

(1)I/I3I/I‘16CKI/IX MCTOHOB HMCCICIOBAaHHUA, C HUX allapaTypHbIM OCHall€CHUEM W YCIOBUAMU

NPOBEICHUS KCIIEPUMEHTa; (POPMUPOBAaHHE HABBIKOB CPAaBHUTEIHHON OIEHKH BO3MOXKHOCTEH

pa3HbIX METOHOB aHaJIM3d, HUX JOCTOMHCTB MW HCEAOCTATKOB [JIA 000CHOBAHHOT'O BbI60pa

OIITUMAJIBHOT'O ME€TOAa UCCIICA0OBAaHUA TOI'O UJIN MHOT'O 00BEKTA.

(DOpMI/IpyeMHe ,HHCHHHHHHOﬁ 3HaHUA MW YMCHHA TOTOBAT BbIITYCKHHUKA HaHHOﬁ

00pa3oBaTeNbHON MPOrPaMMBbl K BBITOJHEHHUIO CIEAYIOMHUX OOOOIICHHBIX TPYIOBBIX (DYHKIIHIA

(TpyAOBBIX (PYHKIUN):
Tabnuya 1.1.
Kon u O000meHHbIe TPYAOBbIe GYHKIMHA Tpynossie GpyHKIIUN
HAMMEHOBAHHE Kon HaumeHoBaHue Yposenb HaumeHoBaHue Kon | YpoBenn
npodeccuoHaIbLHO KBaJuu (moxypose
ro Kaluu Hb)
CTaHJapTa KBaJIM UK,
anuu

01.001 Mexaror [emarornyeckas Obmenenarornyeckas A/01.6
(memarormyeckas JESTENBHOCTD 110 ¢byskuus. O0yueHue 6
NesiTeJbHOCTh B MIPOEKTUPOBAHUIO U
OIIKOIBHOM, pganmaLI[)I/H/I BocnurarensHas A/02.6
HAYATbHOM 00pa3oBaTeIbHOrO JICATCILHOCTD 6
oo1eM, A npouecca
OCHOBHOM 001IIeM, 00pa3oBaTenbHBIX 6
cpeaHeM o01eM OpraHU3aIMIX PasBuparomas A03.6
o0pa3oBaHNH) JIOTIKOJIEHOTO, JICATCIBLHOCTD
(BocnuTaTeb, HavyaJLHOTO 00IIero, 6
YUHTEb) OCHOBHOTO 00IIEero,

CpEITHETO O0IIETro

o0pa3oBaHHs

[lemarornyeckas

JeSITENBHOCTD 110

MPOEKTHUPOBAHUIO U [emarornyeckas

B | peanuzauuu 6 JeATEeIbHOCTD 10 B/03.6 6

OCHOBHBIX peanu3aiyy Iporpamm

0011e00pazoBaTeNbHBIX OCHOBHOTO U CPEIHETO

nporpamm o011ero oopa3zoBaHus




2.010 Cnenmuaguct
M0 MPOMBIIIJIEH-
HOW (papmManuu B
00J1aCTH HCCJIeI0-
BaHUI JIeKapcT-
BEHHBIX CPEIACTB

[IpoBenenue paboT 1o
HCCIIeIOBAHUSM
JICKAPCTBEHHBIX
CpenCTB

[IpoBenenue paboT mo
(hapMareBTHIECKOMH
paspaboTke

A/01.6

IIpoBenenue u
MOHUTOPUHT
JOKINHUYECKHX

HCCIIC JOBAHMI
JICKapCTBEHHBIX CPEACTB

A/02.6

IIpoBenenue u
MOHUTOPUHT
KIIMHUYECKHUX
HCCIIEIOBAHUI
JIEKapCTBEHHBIX
npenapaToB

A/03.6

26.008
Cnenuajmcr-
TEXHO0JIOT B
odJ1acTH
NMPUPOT00XPAHHBIX
(3KOJTOTrHYECKHUX)
OHMOTEXHOJIOr il

MonuTOopUHT
COCTOsSAHUA
OKPY>KaroILEl Cpebl C
MIPUMEHEHUEM
MPUPOAOOXPAHHBIX
OMOTEXHOJIOTHIA

Ocy1ecTBieHue
9KOJIOTHYECKOM OLICHKHU
COCTOSIHUS
MOAHAA30PHBIX
TEPPUTOPUI U
BO3MOJKHOCTH
MPUMEHEHUS HAa HUX
NPUPOJOOXPAHHBIX
OMOTEXHOJIOTHI

A/01.6

OueHka pucka u
OCYILECTBIICHHE MEP
NpOQHIAKTHKH
BO3HHUKHOBCHHA O04aroB
BpEIHBIX OPraHU3MOB Ha
MOTHAI30PHBIX
TEPPUTOPUSIX C
MIPUMEHEHUEM
MIPUPOAOOXPAHHBIX
OMOTEXHOJIOTHIA

A/02.6

PazpaboTtka MapkepHbIX
CHCTEM M IPOTOKOJIOB
MPOBEICHHUS
MOHHUTOPHHTA
IMOTEHINAIBHO OIACHBIX
OMO00OBEKTOB

A/06.6

CocraBienue
MIPOTHO3HBIX OIIEHOK
BIUSHHS X035THCTBEHHOM
JIESITENHLHOCTH Y€JIOBEKA
Ha COCTOSIHHE
OKpY>KaroIlel cpeapl C
MIPUMEHEHUEM
MIPUPOTOOXPAHHBIX
OMOTEXHOJIOTHI

A/04.6




2.MECTO JUCHHUIIVIMHBI B CTPYKTYPE OIIOII BO

JucuummmHa «DU3u4ecKrue METObI HCCICIOBAHUS» OTHOCHUTCS K 00S3aTeNbHON 4acTh
biioka 1 u uzyvaercs B 6 cemectpe.

JanHplii  Kypc onupaercs Ha 3HaHMA 10 (U3WKE, MareMaruke (mpupoja
3JIEKTPOMAarHUTHOIO ~ M3JIyY€HHUs, THUIbBl B3aUMOJEHUCTBHS €ro C MaTpULEH, TEeXHUKa
CIEKTPAJILHOTO JSKCIEPUMEHTa, TMPUEMbl MaTeMaThuueckoro aHamusza). s ycmemrHoro
NpPUMEHEHUs psafa (U3UYECKUX METOJO0B HEOOXOAMMO 3HAHME OCHOB KBAaHTOBOW MEXaHHKHU
(ocHOBHBIC ompenencHUus W (QYHIAMEHTAIbHBIC MOHATHS, KBAHTOBO-MEXAHHMUYECKAs TEOPHS
CTpOEHHUsSI MOJIeKyH). M3noxeHne MaTepuaiga O CTPOSCHHMM MOJIEKYN IpeJroiaraeT Haludue
0a30BbIX 3HAHMM O COBPEMEHHBIX BBIYMCIUTEIBHBIX BO3MOXHOCTSX KBAHTOBOM XHUMHH.
HHTeHCUBHOE BHEAPEHHE B HSKCIEPUMEHT BBIYMCIUTEIBHOW TEXHUKU TpeOyeT HaIu4us y
CTYJICHTOB HAaBBIKOB PAa0OThI KaK CO CTaHJAPTHBIMH NPOTPAMMHBIMU CHCTEMaMH, IIUPOKO
UCIIONIB3YEMBIMU B HacTosilee BpeMs Il oOpabOTKHU SKCIEPUMEHTANBHBIX TaHHBIX, TaK H
BJIQJICHUS COBPEMEHHBIM S3BIKOM MaTeMaTHUeCKOW (opmanm3anmuu Tex (Qu3MYecKux 3aiad,
KOTOpPbIE€ BO3ZHHUKAIOT IPU aHAIN3€ CIEKTPAJIbHbBIX JaHHBIX.

Tabauua 2.1.

CBs3b JUCHUILIHHBI «@U3HYeCKHEe METOAbI HCCJAET0BAHUS C npeameCcTBY OluMu
AUCHUIIVIMHAMHU U CPOKH UX U3YUCHUSA

Kon JlucuuIimHel, NpeAecTBYIOMNE TUCIUILINHE Cemectp
JMCLIMIUTAHBI «DPU3NYECKUEe METO/IbI HCCIIC0OBAHUS»
b1.0.11 Marematuka 1,2
b1.0.15 dusznka 1,2
b1.0.14 HNudopmaruka 1,2
b51.0.06 Heopraandeckas xumust 2,3
b1.B.09 AHanmuTHueckass XUMHUSA 45
Taomauma 2.2.

CBs3b JUCHUILIHHBI «DU3HYECKHE METOAbI HCCJIET0BAHUSD C nNoCJaCAYIOHIMMHU
AUCHUMIIVIMHAMHUA U CPOKH UX U3YUYCHUH

Kon JMCUMIUINHBI, CIIEYIOIIHNE 32 TUCIUTIIIMHON CemecTtp
JMCLIUTUTAHBI «DPU3NYECKHEe METO/IbI CCIICTOBAHUS»
b1.0.07 Oprannueckast XuMus 6,7
b1.0.08 dusnueckas XUMHUI 6,7
b1.B.07 BBICOKOMOJIEKYIIAPHBIE COCTUHEHUS 8
b1.B.JIB.03.01 | KomiounmHas Xumust 8
Bb1.B.l1B.06.01 |Teopernueckne OCHOBbI HEOPIraHUYECKON XUMUU 8




B pe3yabTare 0cBOCHUSA IMCHUIIMHBI 00Yy4aIOMIUICS TOJIKEH:

e 3HaTh.

° (1)I/I3I/IIICCKYIO TECOPHUIO COBPEMEHHBIX METOJOB HUCCICAOBaHHA, TCXHHUKY W MCETOJUKH

MMPOBCACHU A SKCIICPUMCHTOB.

e YMmeTh:

¢ aHAJIM3UPOBATH BO3MOKHOCTU (I)I/I3I/I‘-IGCKI/IX METOJ0B,

MOCTaBJICHHOMN HCCHCHOB&TCHLCKOﬁ U1 SKCHCpTHOﬁ 3aJa4du.

e Biaagern:

UCXOAd U3 CIenupUKA

® METOJIMKOM TMOJY4YeHHs] MpaKTHUYEeCKOM HHQOpMallMM Ha OCHOBE HUMEIOLIUXCS

OKCIICPUMCHTAJIBHBIX JAHHBIX.

3. KOMIIETEHIIMU OBYYAIOLIETIOCsl, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHMUSA JUCIIUITJIMHBI

[Tpouecc n3ydyeHust TUCUUIUIMHBI HAIllpaBJIeH Ha (OPMUPOBAHUE AJIEMEHTOB CIEIYIOIINX

komrereHmii B coorBeTrcTBUU ¢ OI'OC BO um OIIOIl BO mno nmaHHOMYy HampaBlIeHUIO

[MOATOTOBKH:
Kon HaumeHoBaHue Nuaukarop B pe3yibTarte ocBoeHHs
KOMIIeTeHI KOMIeTeHINH JOCTUKEHUSA AUCHMIIMHBI 00yYaromuiica
HH KOMIIEeTeHIINH HOJIKeH:
Ynusepcanvnvie komnemenyuu u UHOUKAMOPHL UX OOCHUICEHUS
YK-1 CnocobeH ocymect- | YK-1.1. Ananuzupyet 3HaTh:
BJMITb NOUCK, KPUTH- | 33Ja4y, BbIIEISAA €€ - IOHATHE U Kiaccu(puKaLus
yeckmii  aHaam3 W | 0a30BbIE COCTABIIAIO- CHCTEM;
CHHTe3 HUH{opMaNuM, | IIHC; - CTPYKTYpY U 3aKOHOMEPHOCTH
NPUMEHATh cucreMm- | YK-1.2. Onpepnenser, (YHKIMOHUPOBAHUS CHCTEM;

HbIi MoAX0A sl pe-
IEHUs TMOCTABJEHHBIX
3aja4

UHTEPIPETUPYET U
pamxupyet uHpopMa-
IIHT0, TPEOYEeMYTO JJIs
pEIIeHUs TIOCTaBJICH-
HOM 3aJ1a4H;

VYK-1.3.
OcCymIecTBIISET TOUCK
UHGPOPMAITUH JUTS Pe-
[ICHUS ITOCTaBJICHHOMN
3aJ1a9¥ 10 PA3THIHBIM

- 0COOCHHOCTH CUCTEMHOTO
nmoaxoaa B HAy4YHOM ITO3HAHUU,

- IIOHSTHE O CUCTEME, €€ LEeTIsX,
3aja4ax M OOIIMX MPHUHIUINAX;

- OCHOBHBIE TEXHOJIOI'HH IIOUCKA U
cbopa uHhopMaIuy;

- (hopMaThl TpEACTABICHUS
HH(POPMAITUK B KOMITBIOTEPE;

- IpaBHJIa UCIIOJIb30BAHUS CPEJCTB
CBSI3H;
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TUIIaM 3aIIpOCOB;

YK-1.4. TIIpu 06paboT-

Ke HHpOpPMAIUN OTIIN-
qaeT QakThl OT
MHEHUH, HHTEpIIpe-
TaIui, OTIeHOK, (op-
MHUpPYET COOCTBEHHBIE
MHEHUS U CY>KACHUS,
apryMEHTHPYET CBOU
BBIBOJIBI M TOUKY
3peHus;

YK-1.5
PaccmarpuBaet u
MpeJIaraeT BO3MOXK-
HBIC BapI/IaHTbI pCHIG'
HHS IOCTaBJICHHOM
3aJa4M, OLIEHUBas UX
JIOCTOMHCTBA U HEJIOC-
TaTKH.

- MH()OPMAIIMOHHO-TTIOUCKOBBIE
CHCTeMBI U 0a3bl TaHHBIX;

- TEXHOJIOTHIO OCYILECTBIICHUS
novcka nHpopMaIuy;

- TEXHOJIOTHIO CHCTEMaTH3alUH
MOTy4YeHHON MH(OPMAIIHH;

- COCOOBI CTaTUCTUYECKON
00pabOTKM NaHHBIX, IPECTaB-
JICHHBIX B Pa3INYHBIX H3MEPH-
TEJNBHBIX [IKAJIaX U aHAJIN3
MOJYYEeHHBIX PE3YIbTATOB;

- BUIBI U )OPMEBI pabOTHI C
MEJAaroru4ecko U Hay4YHOI
JIUTEPATYPOU;

- TpeOoBaHMs K 0(OPMIICHHIO
oubmmorpaduu (crvcka urepary-
pBI).

Ymersn:

- paboTath ¢ HHPpOpPMAIHEH,
IIPEACTABICHHON B PA3JIMYHOMN
opme;

- 00pabaTbIBaTh TaHHBIE CPEICT-
BaMH CTaHJIAPTHOTO IIPOTPaMMHOTO
obecreueHus;

- CHHTE3UpOBaTh HH(OpMALHIO,
HPE/ICTaBICHHYIO B PA3INYHBIX
HUCTOYHUKAX; -

- BEIOUPATh HCTOYHUKU
uH(popMaH, aeKBaTHbIE
IIOCTABJICHHBIM 3aJadyaM U
COOTBETCTBYIOLINE HAYUHOMY
MHPOBO33pPEHUIO;

- OCYIIECTBIISTH TIOMCK
WHpOpMAITUH;

- UHTEPIIPETUPOBATD U
pPaHXHUpOBaTh HHPOPMALHUIO,
TpeOyeMYIO JJIsl peIICHHS
[IOCTaBJICHHOU 3a/1a4Hu.
Baapers:

- IEPCOHANBHBIM KOMITBIOTEPOM H
ITOUCKOBBIMU CEPBUCAMU,

- METOJIUKAaMH aHaJIUTHUKO-
CHUHTETHUYECKON 00paboTKH
WHPOPMAITUH U3 PA3THYHBIX
WHPOPMAITUOHHO-TIOMCKOBBIX
cucteM (IIpeaMeTH3aIus,
aHHOTHPOBaHUE, peeprupoBaHue).

06menpo¢[)eccuonaﬂbnble Komnemenyuu u uudukamopbl UX 00CMUINCCHUSA




OIIK-2

Crnoco0eH NpoBOANTD €
co0JTI0IeHHEeM HOPM
TEXHHUKH 0e30IacHoC-
TH XUMHYECKHH DKC-
NepPUMeHT, BKJIIOYast
CHHTE3, aHAJIN3,
u3y4eHHe CTPYKTYPbI
CBOICTB BelIeCTB U
MaTepHaJioB, UccJIe-
JT0BaHHE MPOLECCOB C
HX y4acTHEeM

OIIK-2.1.
3HaeT QU3HUECKHE U
XUMHYECKUE CBOWCTBA
BEIICCTB, HOPMBI TEX-
HUKH 0€301TaCHOCTH IPH
pabote ¢ HUMH

OIIK-2.2.
OcymecTBisieT BBI-00p
(U3UKO-XUMHUECKUX
METO/IOB aHAIIN3A,
AJIeKBaTHBIX IS
peleHus ucce-
JIOBATENbCKOM 3a7a4H ¢
NPYMEHEHUEM 3Ha-HUS
0 BPEIHBIX U OIACHBIX
CBOMCTBax BELIECTB IIpU
pabote ¢ HUMH,
MPOBOJUTH OLEHKY
BO3MOYKHBIX PHUCKOB.

OIIK-2.3. Bnaneet
HaBbIKAMU TIPOBEICHUS
OLICHKH BO3MOYHBIX
PHCKOB TIpH pabore ¢
XH-MUYECKUMH Belle-
CTBaMH

3HaTh:

- OCHOBHBIE TIPaBHJIa TEXHUKU
0e30macHOCTH MpH PaboOTe B XUMHU-
4yecKoil maboparopuu;

- Ha3HAYeHHE PHOOPOB U XHMHU-
YECKOU MOCYAbL;

- OCHOBHBIE NIPaBUJIa M IPUEMBI
paboThI U POBEJCHUT
XMMHYECKHUX HKCTIEPUMEHTOB Jia-
00paTOPHOTO MPAKTUKYMA;

- IpaBWJIa pabOTHI HA amnapaType u
obopynoBaHUH 1a60PATOPHOTO
HPaKTHKyMa.

- B3aUMOCBSI3b COCTaBa, CTPOSHHS U
CBOMCTB BEIIICCTB;

- IPUHIUIIEL U 00JIaCTH MCIIONB30-
BaHUs OCHOBHBIX METOA0B XUMHU-
YEeCKOT0 aHalln3a;

- 0COOEHHOCTH aHaJIM3a PA3INIHBIX
00BEKTOB;

- OCHOBHBIC METOABI XUMHUYCCKOI'O
CHHTE3a ¥ UCCIICIOBAHUS CTPYKTY-
PBI OMOMOJIEKYII, TEXHUKY Oe3ormac-
HOCTH IIpU IIPOBEAEHUH IIperapa
THUBHBIX CHHTETHYECKHX

pabor;

- MCXaHHU3Mbl XUMHUYCCKUX peaKHHﬁ,
TEOPETUYECKHUE OCHOBBI METOJIOB
HIOJTyYEeHUS U MC-CIIeJOBaHUS
XUMHUYECKUN BE-1LIECTB U peaklnil
Ymersn:

- IPUMEHSATh 3HAHUS O BPEAHBIX U
OIIACHBIX CBOMCTBAX BELIECTB MPU
paboTe ¢ HUMH U IPOBOJIUTH OIICH-
KY BO3MOYKHBIX PHCKOB;

- BBIIIOJIHATH CTaH/IapTHBIE Orepa-
1uH (IPUTOTOBJIEHHUE PACTBOPOB, UX
Harp€BaHUC M BbIIIAapHUBAHUC,
OYHCTKA U pa3/ielIeHHE BEIIECTB);
BBITOJIHATh XMMUYECKUH SKCIIEpH-
MEHT [0 HHCTPYKIIUHY;

- Ha/ICXKHO ONPEACIATh KOJIH-
YECTBEHHBIE XapaKTEPHCTUKI
peakuii, TOYHO U3MEPSTH, Olpe-
JIENISITh COCTaB; UCIOJIb30BATh
OCHOBHBIE 3aKOHBI €CTECTBEH-
HOHAYYHBIX JUCHUIIIINH B IIPO-
(heccHOHANIBHOM JIeATEIIbHOCTH,
NPUMEHSTh METOJIbI MaTeMaTH-
YEeCKOT0 aHaJIn3a U MOJEIH-
poBaHus, yCTaHABJIMBAaTh B3a-
MMOCBSI3b MEKAY CTPOCHHUEM
COCIMHEHUSI U €TO0 XUMUUECKUMH
CBOMCTBaMH, IUIAHUPOBATh
OCYIIECTBIISITH XUMUYECKHN
9KCTIEPUMEHT, aHAJIM3UPOBATH €TI0
PE3yJIBTATHI; - HCIOIB30BATh




¢dusnueckue u GU3NKO-XUMHUECKHIE
METOJIBI aHAITN3a OPTAaHMIECKUX
COCIUHCHMI;

- IPUMEHSTh 3HAaHUE OCHOB XUMHUH U
CBOWCTB XUMHYECKHX BEIIECTB C
YYETOM HX CBOMCTB B IPOU3BOJICTBE
Y TIOBCETHEBHOM JIESITEIBHOCTH.
Baagers:

- TEXHUKOU U METOJIUKOU
BBITIOJTHEHUS PA3TIMYHBIX Ole-panuit
XMMHYECKOTO SKCTIEPUMEHTA,
HaBBIKAMU JTA0OPATOPHOTO CHHTE3A,
WCTIOJIb30BaHUEM (PH3HKO-XUMH-
YEeCKHX METOZOB MCCIIeJOBaHMUS;

- TEXHUKOU COCTABIICHUS CXEMBI
CUHTE3a BEIlECTBA;

- IPAKTUYCCKNMU HaBbIKaMU I10-
JIYUCHU:, BBIACICHHUA U OYUCTKU
HEOPraHMYECKHUX BEIICCTB;

- HaBBIKaMM CHHTEC3a, BBIAC-JICHUA U
OYHCTKH XUMHUYCCKHUX BCIICCTB B
abOPaTOPHBIX YCIOBUSAX;

- HaBbIKaM¥ 0€30MacHOTO
oOpallleHus1 ¢ XUMHUUECKUMHU
BCIIECTBAMH, MPHUMEHSICMBIMH B
MIPOM3BO/ICTBE M MTOBCEIHEBHOM
JIeSITeTIbHOCTH.

Hpoc[)eccuonaﬂbubw KomnemeHnyuu u unoukamopbl UX 00CMUIICEHUA

IIK-6

Cnocoden
HCMOJIb30BATh
COBpeMeHHbIe
KOMINbIOTEPHBIE
TeXHOJIOTUHU TPH
TUIAHUPOBAHUH
HuccJaeI0BaHUIA,
NMOJTy4YeHUH H
o0padoTke
Pe3yJbTATOB HAYYHBIX
IKCIEPUMEHTOB, cOope,
00padoTKe, XpaHEeHNH,
npeAcTABJIEHUM U
nepegave HAy4HOMN
HHGopMauuu.

IIK-6.1. 3HaeT oCHOB-
HBIE€ METOJBI, CIIOCOOEI
U CpEJICTBa IOJIyYe-
HUSI, XpaHeHus, oopa-
0OOTKH pe3yIbTaTOB
HAYYHBIX 3KCIICPUMECH-
TOB C IIOMOIILIO COB-
PEMEHHBIX KOMIIBIO-
TEPHBIX TEXHOJIOTHIA

IIK-6.2. Ymeer nomy-
4yaTh U 00pabaThIBaTh
pe3yIbTaThl HAYYHBIX
9KCIEPUMEHTOB C I10-
MOIIBIO COBPEMEHHBIX
KOMITBIOTEPHBIX TEX-
HOJIOTUH;

IIK-6.3. Biageet me-
TOJIaMHU PETUCTpaIiH
Y TIPOTPaMMHBIM 00ec-
TeYeHueM st obpa-
0O0TKH pPe3yIbTATOB
HAYYHOTO KCIEPHU-
MEHTA.

3HaTh:

- OCHOBHbIE TEHJCHLIUU Pa3BUTHUS
COBPEMEHHBIX HHPOPMa-IIMOHHBIX
TEXHOJIOTHH, COBPEMEHHbBIE
CHOCOOBI IPUMEHEHUS
KOMITBIOTEPHBIX TEXHOJIOTHI B
00y4YEeHHNHU W HAYIHBIX
HCCIIEIOBAHMUSX;

- OCHOBHbIE BO3MOXHOCTH BBIYHC-
JIUTENBHBIX CUCTEM;

- CpeACTBAa TEJICKOMMYHHUKAIIMOH-
HOTO IOCTYyIa K UCTOUYHUKAM
HAYYHOU HHPOPMAITUH;

- OCHOBBI MaTEMaTUYECKOTO
MOJIEJIMPOBAHHUS U IUTAHUPOBAHUS
XHUMHYECKOTO IKCTIEPUMEHTA,
OCHOBBI KBAaHTOBO-XUMHYECKOTO
MOJIEIIMPOBAHUS U TEXHUKH UX
MIPOBEICHMUS;

- BO3MOXXHOCTH TIPUMECHEHHUSI
KOMITbIOTEPHBIX METOJIOB
00paboTku HHGOOPMALIUHU TIPH
pelleHHN Hay9HO-HCCIIeI0BATENh-
CKHUX 3aj1a4

YMmers:

- UCIIOJIb30BaTh COBPEMEHHbBIE
KOMIIbIOTEPHBIE TEXHOJIOTUH U
CpeICTBa I0CTYyMa K HCTOYHUKAM
HayuHoi nHpOpMaIuK, METOIBI
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MareMaTH4ecKOro MOJICIIMPOBAHUS
(c ICTIOB30BaHUEM TTaKETOB
nporpaMm o0pabOTKH JaHHBIX).
Baagers:

- Ipo¢eCCHOHAIBHBIMYU 3HAHUSMHU
COBPEMEHHBIX HHPOPMALIIOHHBIX
CHUCTEM U TE€XHOJIOTHI;

- IPaKTUYECKUMH HABBIKAMHU
paloThI C BBIYUCIUTENbHBIMU
CHUCTEMaMH, C IPUKJIIaTHBIMH
MPOTPaMMHBIMU KOMIUIEKCaMHU;

- crocobaMu 00pabOTKHU M aHAIN3a
MOJIyYEHHBIX PE3YJIbTAaTOB C YUETOM
HUMEIOIUXCS TUTEPATypHBIX
JaHHBIX 1 YMEHHEM IPEACTaBIATH
MOJIyYEeHHBIE B UCCICAOBAHUAX U
CaMOCTOSITETILHOM paboTe
pe3ynbTaThl B HHYOPMAIMOHHOM
BUJIC;

- METOJIaMH CO3JIaHHS DIICKTPOH-
HBIX TOCOOWH, MyJIbTUMEINITHBIX
MpPE3CHTalUM;

- TEXHOJIOTHSMH COCTaBIICHHS
00pa3oBaTeNbHBIX IPOrPaMM

C MPHUBJICYEHUEM COBPEMEHHBIX
3JIEKTPOHHBIX M KOMIIBIOTEPHBIX

pecypcoB.

4. OFBEM JINCIIATIVHBI ¥ BUJbI YYEBHOM PABOTHI

Taoauna 4.1.

O0beM IMCUMIJIMHBI M BU/ABI Y4e0HOI padoThl

Bupa yueOHoii padoTsl Bcero 6
4acoB cemecTp
OO01mast TpyA0eMKOCTh JTUCIIATLTHHBI 108 108
AyIHUTOpPHBIE 3aHATHSA 70 70
Jlexun 28 28
JlaGoparopHble 3aHSTUS 42 42
CamocrosrenbHas pabora cryneHToB (CPC) 38 38

5. COAEPKAHUE JUCIIUIIJIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3AEJIAM) C YKASAHUEM OTBEJAEHHOI'O HA HUX KOJIMYECTBA
AKAJEMHWYECKHUX HJIM ACTPOHOMHNYECKHNX YACOB U BU1OB YYEBHbBIX

3AHSITUM




Tabauua S.1.
5.1. CTpyKTypa U cofepKaHue THUCHUTITHHBI

OO01mas TPyI0eMKOCTh TUCIUTIUIMHBI COCTABIISIET 2 3a4€THBIC CIUHHUIIBI, 72 Yaca.

Bupl yueOHO# paboOThHI
No dopma TEKYIIEero KOHTPOJIA
/1 Paszien nuCpm KL % JTaop. [yCIIEBa€MOCTH.
€ Ulekuu | mpaxt. [CPC
3 pab.
Beenenune. Texuonorus
XUMHYECKOTO  aHalln3a.
1 Mertponorudeckue 6 2 4 2 Tect k na6. pabote Ne 1
OCHOBBI AHAJIUTUYECKOU
XUMHUH..
2 ICKTPOXHMHIECKAS 6 2 4 4 Tect x 126. padote Ne 2
TUTPUMETPUS
3 Horenumomerpueciuii 6 2 4 4 Tect k 1a6. pabote Ne 3
METO/I aHaJIu3a
4 pH-meTpudeckuii MmeTon 6 2 4 4 Tect k 1a6. pabote Ne 4
Kynonomerpusi.
5 Konnykromerpus u|b6 4 6 4 KonTponbhast padorta Ne 1
BOJIbTAMIIEPOMETPHS
6 Omruseckne METOAET 6 4 4 4 Tect k ma6. pabote Ne 5
aHaimsa
7 ATOMHO-OMHCCHOHHEIH 6 2 4 4 Tect k ma6. padote Ne 6
METO]I aHaJI3a
8 Meroz [UTAMCEHHOI | g 2 4 4 Tect k ma6. padbote Ne 7
doromerpun
9 Metoztel moseKyIApHOH 6 4 4 4 Tect k ma6. pabote Ne 8
CHEKTPOCKOMTUU
CrnektpodoromeTpudeck
10 w1 MeToR a}faﬂma. 6 4 4 4 KonTponbnas padota Ne 2
JIFOMUHECIICHTHBII
METOT aHAJTA3a
Hroro: 28 42 38

5.2. Conep:xkanue TUCHUNIUHBI «DU3HYeCKHE METObI UCCIETOBAHUS

Beenenue.

[lpenmer  ananuThueckol  xumum  (Ag), QOpMyIupoBKa U €€  CTPYKTypa.
WnauBuayanbHOCTh Ay, €€ MECTO Cpely JIpYruX HayK, €e CBA3b C MPaKkTUKOW. 3HadyenHue Ay B
HPKOHOMHKE, OXpaHe OKpyXarolleid cpeapl, B 3ApaBOOXpAaHEHHHM U Jpyrux cdepax.
AHanuTHdeckas XuMus 1 o0IIEeCTBO.

OcHOBHBIE TIPOOJEMBI Ay CHWKEHHE Npuaena OOHApYKEHHs, IMOBBIIIEHUE TOYHOCTHU
N30MpaTeNIbHOCTH aHANIM3a, aHauu3 0e3 paspylleHus, [AUCTAHLMOHHBIM aHaiIuW3 U Jp.
CoBpeMeHHbIE TEHICHIIUH Pa3BUTHS Ay
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TexHoI0THSl XMMHYECKOT0 AaHATU3A

ConepkaHre KOMIOHEHTOB. BpiOop Meroma anammza. AOGcomtoTHble (0e33TalOHHBIE) U
OTHOCHUTEJIbHbIE METO/Ibl aHa/IN3a. OCHOBHBIE XapaKTEPUCTUKN METO/1a aHaJIu3a: MPaBUIbHOCTD,
BOCIPOU3BOANUMOCTh, H30MPATEIbHOCTh, SKCIPECCHOCTh, KOA(P(GUUUEHT YYBCTBUTEIBLHOCTH,
npezaesl oOHAPYKEHUsI, HUXKHSASI U BEPXHsSl TPAHUIBI OMpeAesieMblXx coaep:kanuil. CTOUMOCTh
aHaynM3a. ABTOMaTH3aIUs aHallM3a U ApYyrue TpeOOBaHUs K METOJAaM aHaIH3a.

Metonuka NpOBEAECHHUS JAHHOTO XHWMHUYECKOro aHaiu3a (METOJIMKA OIpPEEICHHUS).
OcHOBHBIE CTaauu NpoBeaeHus: xumuueckoro ananmusza. ['OCT, TV.

CriocoObl OLIEHKU MPAaBUIBHOCTH PE3yJbTaTOB XMMHUYECKOTO aHAJM3a; HCIOJIb30BAHUE
CTaHJapTHBIX 00Pa3I0B, METOJ J100aBOK, METOJ TPaJyHpOBOYHOI0 rpadurka, COMOCTABICHHUE C
JIPYTMMH METOJIaMH, BHYTPCHHHI W BHEIIHUK KOHTPOJb. CTaHmapTHbIC 00pa3iibl, aTTecTalus
METOJIMK aHaIH3a.

AHaauTH4YecKoe NpUdOPOCTPOEeHNE B CTPaHe U 32 pydexom.

TexHuka paboOThl B aHATUTUYECKOW JIaOOpATOPUM U OCHOBHBIE IIpaBHJIa TEXHUKH
Oe3onacHocTH. JIuTepaTypa o ananuTudeckon xumuu. KoopmHanus uccieioBaHui.
OcHOBHbBIE COCTABHBbIE YACTH TEXHOJOTMU XHMHYECKOr0 aHAIU3A:

OcHOBHBIE 0OOBEKTHI AaHATH3A.

[Tpo6ooTOop 1 MPOOOITOATOTOBKA.

Mertompl pa3aeneHus, KOHIEHTPUPOBAHMS U MACKUPOBAHUSI.

Mertonnl aHaIM3a.

Teopusi U npakTUKA NP0600TOOPA M MPOOONOATOTOBKH.

OcHOBBI IOJITOTOBKK MaTepuana K ananuzy. [IpenctaBuTenbHOCTh MpoObl; mpobda u 00BEKT
aHanu3a; mpoba u meron aHamuza. OTOOpP MpPoO TOMOTEHHOTO M TE€TEPOTreHHOI0 COCTaBa.
CrniocoObl moy4YeHusl cpeHei mpoObl TBEPBIX, )KUIKUX U Ta3000pa3HbIX BEIIECTB MeHepaIbHasl
naboparopHas U aHanusupyemas npobda. KonrponbsHas, apOuTpa’kHasi, BHyTPEHHSS U BHELIHSA
naboparopusie npoOsl. [ToTepu u 3arps3HeHus TPoOBL. MeToAbl U CPOKU XpaHEeHHUsI TPo0.
YcaoBus cranaapruzauuu npodooroopa u npodonoarorosku. 'OCTe, TY.

OcHoBHBIE CcMOCOOBI MepeBojia B ¢GopMy, HEOOXOAMMYIO ISl JAHHOTO BHJAa aHAIH3a.
[TonroroBka npoObl K aHaIM3y. MeTobl BCKPBITHS MPO0: pacCTBOPEHHE B BOJIE, KUCIOTaX, CMECU
KHCIIOT, IEJIoYax; CIEKaHWe, OIUIABJIECHUE, TEPMHUUYECKOE pAa3IoKEeHHE, pa3IoOKEHUE MO
JaBJICHUEM, TIpU IIOMOIIM BBICOKOYACTOTHOIO pas3psiia M B I1a3Me; KOMOWHHPOBAaHHE
pa3IMYHBIX TPUEMOB; OCOOCHHOCTH Pa3NI0KEHUsI OPraHUYECKUX COSAMHEHUH.

MeToabl MacCKMpPOBaHUsA, pa3/ieieHlsl, KOHIIEHTPUPOBAHMSI.

MackupoBaHue Kak METOJl TOPMOKEHUS WIIM TIOJTHOTO MOJaBICHUS XUMUYECKOU PEaKINu
B IIPUCYTCTBUU BEIIIECTB, CIIOCOOHBIX U3MEHHUTH €€ HAPaBJICHUE, CKOPOCTh, WJIH HHTEHCUBHOCTh
AHATUTUYECKOTO CUTHAA.

Bunpr  MackupoBaHHS — TEpMOJWHAMHUYECKOE (paBHOBECHOE) MW KHHETHYECKOE
(HEepaBHOBECHOE).

['pynnel MackupoBartenen:

Bemiectsa, oOpa3yromue ¢ MEIaIMMU JIEMEHTaMu 00Jiee YCTOHYMBbIE COCTUHEHHUS.
BemiecTBa, n3MeHsIOIIME CTENEHb OKUCICHHS MEIIAIONIero HOHa.

BemecTBa, ocaxxaaronye MeIaroue HOHbL, HO 0CaI0K IIPH 3TOM MOXHO HE OTAEIATS.
BemectBa co crnenuduueckum aeiicTBueM. MackupoBaHME M JIEMAaCKHPOBAHHE M HX
UCTIONIb30BaHUE B AHATUTHYECKON XUMUHU.

MeTo/bl pa3aeneHus 1 KOHIIEHTPUPOBAHUSI.

KonnuecTBeHHBIE XapaKTEPUCTUKH pa3JelieHuss W KOHIIEHTpUpOBaHUS (kKod(hduireHT
pacnpenenenuss D, crenens uszBieueHuss R, xoadpduument paznenenus KA/B, xoadpduument
KOHLeHTpupOoBaHus Sk/).

OcaxeHue U coocakaeHue.

Heoprannueckne u opraHuyecKkue peareHThl s ocaxaeHus. CrocoObl pa3meneHus
HCIIOJIb30BAaHUEM KHCIOTHO-OCHOBHBIX, KOMIUIEKCHBIX M OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakiuii. ['pynmoBble peareHTHl W TpenbsBIsieMble K HUM TpeOoBanus. Kiaccudukanms

Ao E

el N
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KaTHOHOB U aHHOHOB B KaU€CTBEHHOM aHalIM3€ (CEpPOBOJOPOAHBINA METOJ, KHCIOTHO-OCHOBHOM
METOJ). KOHILIEHTPHUPOBaHHME MHKPOIJIEMEHTOB COOCAXKJIEHHEM Ha HEOPraHW4ecKuxXx U
OpPraHUYECKHUX COOCAIUTEISX.

IKCTpaKums.

OcHOBHBIE 3aKOHBI M KOJIMYECTBEHHBIE XapaKTEPUCTHKU AKCTpakuuu. CKOpOCTb
skcTpakuuu. Knaccudukanuss SKCTPaKUUOHHBIX MPOLECCOB. THMBI  3KCTPArupyromuxcs
coenquHeHuil. HemoHn3oBaHHbIe U MOHHBIE accolnaThl. KoopanHalmOHHO-HECOIbBATUPOBAHHBIE
HEUTpaJgbHble  COEAMHEHHUA.  BHyTpukoMIUiekcHble  coeauHeHus.  KoopauHannoHHO-
COJIbBATUPOBAHHBIE  HEUTpalbHblE  KOMIUIEKCH.  KoOpaumHaIlMOHHO-HECOIbBAaTUPOBAHHbBIE
MOHHBIE aCCOLMATHI, KOMIUIEKCHbIE KHCIOThl. CrnocoObl OCYIIECTBICHUS OKCTPAKIUU.
[lepuoauueckass SKCTpakLMs, HENpPEpbIBHAs O3KCTPAKLMs, IPOTUBOTOYHAS OSKCTPaKLUS.
[IpakTHueckoe UCHONB30BaHUE OJKCTpakiuu. Pa3neneHue BemecTB. KOHIEHTPUPOBAHUE.
N3yyenue paBHOBECUH.

CopOuus.

Mexanusm cop6rmm. CopOuunss Ha akTHBHBIX Yrisix. CopOnmst Ha HMOHOOOMEHHBIX H
xenarooOpasyronux copoeHTax. CopOIus Ha KpeMHe3eMaX U XUMHUYECKH MOJIUPUIIUPOBAHHBIX
KpemHe3eMax. CopOuys Ha HEOPTraHUYECKUX COpOeHTaX.

JApyrue Mmeroasl.

OnekTpoxumMudeckue MeToabl. OTroHka (IUCCTWIISIMSA, BO3TOHKA). 30HHAS IUIaBKA.
CenextuBHOE pacTBopeHue. HampaBnennas xkpuctramumszauus. [Iuddy3uoHHbIE METOBbI,
¢oTanus u Ipyrue.

Xpomarorpapuieckre METOAbl U UX KIAacCHU(HUKAIUS [0 arperaTHOMY COCTOSIHUIO (a3 —
razoBas H OKHJIKOCTHas, TI0 MEXaHM3My B3aUMOJEWUCTBUS copOeHTa U  copOara
(pactipenenurenbHas, HOHOOOMEHHasI, aficopOunonHas, ahpuHHas, ocajouHas, aacopOIMOHHO-
KOMIUIEKCOOOpa3oBaTeNbHAsl); IO TEXHUKE BBINOJIHEHHUS (KOJOHOYHas, OymaxkHas —
IUIOCKOCTHAsl WJIM TOHKOCHOWHas Xpomatorpadus). CrnocoObl MOIYYEHHS XPOMATOTPAMM.
Xpomarorpapuueckue mnapamerpsl. Teopus xpomartorpaduueckoro pasaeneHus. ['azoas
xpomatorpadus. KuakoctHas koiaoHouHas xpomarorpadus. [InockocTHast xpomaTorpadusi.

Knaccudukanust puznko-xuMHUIECKHX METOJ0B aHAIIN3a.

1.  DraexTpoXWMHUECKas THUTPUMETPUS WU DICKTPOXMMHUUYECKHE METOJbl YCTaHOBJICHUS
TOYKH  JSKBUBaJeHTHOCTU. llotenumomerpus. Konaykromerpusa. Kynonomerpus.
Boseramnepomerpus.

2.  OnTuveckue METOJIbI aHATN3A.

a) MeTozpl aHanM3a, OCHOBAaHHBIE HA aTOMHBIX CIEKTpax: SMHUCCUOHHBIA (CIEKTpasIbHBIN
aHaJIN3), aTOMHas abcopOLus, TIaMeHHast (POTOMETpPHsI, pEHTTEHOBCKas CLIEKTPOCKOIUSI.
6) Meronapl aHanM3a, OCHOBAHHBIE Ha MOJIEKYJISIPHBIX CIIEKTpax: CIEKTPO(OTOMETpHs,
momuHectenuus, MK-cnexkrpockonusi, pesonancHsie metoasl — JI1P, AMP, AKP.

3.  dusnueckue METObl aHATHU3A.
Macc — CIeKTpOMETpHS, Y — CIIEKTPOCKOTIHSI, PaTHOXHMHAYECCKHE.

MeTtpoJiornyeckue OCHOBbI AHATUTHYECKOH XUMHHU

OCHOBHBIE METPOJIOTHUECKUE TTOHATUS U MIPEACTABICHUS: U3MEPEHUE, METO/IbI U CPEJICTBA
U3MEpEHH, METpoJIornuecKkrue TpeboBaHus K pe3ysbTataM U3MEPEHUN, OCHOBHbBIE NPUHIUIBI U
crocoObl  o0ecriedyeHuss  JOCTOBEPHOCTH  PE3YNbTaTOB  HM3MEPEHUM,  TOTPEIIHOCTH.
AHaIUTUYECKUI CUTHA U IIOMEXH.

Enunuier konudectBa BemecTBa. CriocoObl BIpaXKEHUSI KOHIIEHTPALINH.

OpraHmauHs{ u METOA0JIOTUA MECTPOJIOTHYECKOTO oOecrieueHus ACATCIIBHOCTH
aHAIUTUYECKOW cimykObl. [IpoBepka ammaparypbl, arTecTalusi HECTaHIAPTHBIX CPEACTB
n3MepeHnii. MeTposiornueckast aTTecTalus aHaTUTHISCKUX JIa00paToOpHil.

XUMHUECKUE PEAKTUBBI, MX Kiaccu(UKalus W oOlas XapaKTEepUCTHKA; HCIBITAaHHE
PEaKTUBOB M UX OYHCTKA.
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XuMHUecKasi MEpHasi Iocy/a U ee TpPaayupoBKa. AHAIUTHYECKUE MTPUOOPHI U TPeOOBaHUS
K HMM, KJIACC TOYHOCTH, ITPOBEPKA U TPayUpOBKa, COUETaHUS C MUKponpoueccamu u DBM.

1. DuexkTpoxumMmuuyeckasi TH-TPUMETPHS.

Ob6mas XapaKTEePUCTUKA JIEKTPOXUMUYECKHUX METOJIOB. Knaccudukanus.
ONEeKTpOoXUMHYECKass  suelka. VHIMKATOpHBIM  JJIEKTpOX M DJJIEKTPOJ  CPaBHEHUS.
JHuddy3nonnbiii moTeHnuan. [anbBaHWYECKHH OJIIEMEHT W JJIEKTPOIMTHUYECKAs sderKa.
PaBHOBeCHBIE 2JIEKTPOXUMHYECKHE CUCTEMBbI. HEepaBHOBECHBIE JIEKTPOXUMHUYECKHE CHUCTEMBI.
SIBieHMs, BO3HHUKAIOLIUME IIPU NPOTEKAaHUM TOKAa (OMMUYECKHE TaJeHUE HaIPSHKEHMUS,
KOHIIGHTPAaLlMOHHAsl M KHUHeTHuYeckas mnosisgpusauus). [lonspusallMOHHbIE KpUBBIE M HX
UCIIOJIb30BAHUE B PA3IMYHBIX  JJIEKTPOXMMHYECKHMX  MeToAax.  UyBCTBUTEIBHOCTb,
CEJIEKTUBHOCTD, BOCIIPOU3BOAUMOCTb, IKCIIPECCHOCTD 2JIEKTPOXUMHUYECKUX METOZ0B aHAIN3a.

2.  IloTeHuMOMeTpHYeCKHUI MeTO/ aHAIU3A

Teopuss BO3HMKHOBEHUS MNOTEHUUAIOB. J[BOMHON snekTpuueckuii cioil. HopmanbHbie
a7eKTpoAHble noTeHuuansl. IloreHnnan snexrpona B pactBope. Ilepenanpsikenue. PeanbHble
AJIEKTPOJIHbIE TOTEHIMaNbl. M3MepeHue mnoTeHuMana. OJEKTPOAbl B IMOTEHLMOMETPHUU.
ONEeKTpoApl CpPaBHEHUS W HHIMKATOPHBIE 3JIEKTpoAbl. IloTeHHMomeTpudyeckoe TUTPOBAHHUE.
['paduueckuil crnocod® HaxOXKAEHHUsS KOHEUYHOH TOUKM TUTpoBaHUs. pH-merpuueckuii Meron
OIpeeNICHUs] KUCIOT U OCHOBaHUM. CTEKIIIHHBIN 3JIEKTPOJ U €r0 XapaKTepUCTHKA.

3.  pH-merpuueckuii meToa

HNoHocenekTuBHbIE AEKTPOALL. [IpuMeHEHNEe NOTEHIHMOMETPHUYECKOIO METOJA AHAIN3A B
MpPaKTUKE aHajdu3a M ONpPEAENICHUs KOHCTAHT JHUCCOLUMALMA OpPraHMYEeCKUX pPEareHTOB U
KOHCTaHT YCTOWYMBOCTH KOMILIeKCOB Me-R.

4.  Kyaonomerpusi. KonaykromMeTpusi 1 BoJbTaMIepOMeTPHSA

Kynonomerpus.

Teopernueckne ocHOBBI. 3akoH (apages. CrocoObl OINpeAesieHus] KOJIWYeCTBa
anekTpudecTtBa. [IpsMas M KOCBEHHas KyJIOHOMETpHs. YCIOBHS TPOBEIACHHS MPSIMBIX U

KOCBEHHBIX  KYJOHOMETpHYECKMX  omnpeneneHuil.  KylnoHoMmerpudeckoe  TUTpOBaHUE.
IIpuMeHeHne KyJTOHOMETPUYECKOIO METO1A aHAJIN3A.
Konaykromerpus.

TeopeTnueckrne OCHOBBI KOHJIYKTOMETPHUUYECKOIO MEOJa aHaIn3a. JJIEKTPOIPOBOAHOCTD.
VYaenpHOE CONPOTUBIIEHUE. YIElbHAs AIIEKTPOIPOBOJHOCTh, AKBUBAIECHTHA M MOJIpHAs
NIEKTPONPBOAHOCTh. KoHIykTOMETpHUeckoe TUTpoBaHue. KpuBble KOHAYKTOMETPHUYECKOTO
TuTpoBaHus. [IpuMeHeHne KOHTYKTOMETPUYECKOI0 METO/1a aHaIn3a.

BoJsbTamMnepoMerpruuecKue MeTOAbI.

Teopust nonsporpaduueckoro merona. Obmme Bompockl. Knaccuueckas mosnsiporpagusi.
[Tonsipuzanonuble  KpuBble.  OnekTponabl.  IloreHuman  momyBonH.  KadecTBeHHbIH
nonsiporpaduueckuid  ananu3. [lomsporpadudeckuii  ¢pon. Teopuss KOTUYECTBEHHOTO
NoJIIpOrpaUuecKoro aHajins3a.

AMIIEpOMETPUUECKOE TUTPOBAHHUE.

CymHocth MeToaa. MHaukaTopHbIe 37E€KTPOIbl. BHIBI KPUBBIX TUTPOBAHUS.

5. OnTuyeckne MeTOIbl aHAJIN3A

CoBpemenHoe cTpoeHue aroma. CHEKTp 3JIEKTPOMArHUTHOTO W3JIYYEHHs, €0 OCHOBHBIC
XapaKTEPUCTUKH U CIIOCOOBI MX BBIPAKEHHMS (IUTMHA BOJHBI, 9YaCTOTAa, BOJHOBOE YUCIIO, SHEPTHUS
u ap.).

Meto 1 aTOMHOM CIIEKTPOCKOITHH.

13



OcHOBHBIE U BO30YXKJCHHBIC DJCKTPOHHBIE COCTOSIHUS aTOMOB. OHEpPreTHYecKHe
nepexoabl. [IpaBuno or6opa. 3aKOHBI UCIYCKAaHUS U MOIIOIIEHUS. BeposATHOCTH 37€KTPOHHBIX
NEPEeX00B U BpeMs KU3HU BO3OYKICHHBIX COCTOSHUN. XapaKTepUCTUKA CIIEKTPAIbHBIX JTMHUH.
CBs13b HHTEHCUBHOCTH C YUCJIOM U3JIy4aloUIMX YacTHLI.

6. ATOMHO-P)MHUCCHOHHBIM METO aHAJIHN3A

VIcTOYHUKH aTOMH3AIUN ¥ BO30YKICHUS: STEKTPHUSCKUEC Pa3psiabl (JIyTOBbIC, HCKPOBBIC U
Ip.), TUIAMEHHA, IUIa3MaTPOHBI, WHIYKTUBHO-CBsA3aHHAas IutazMa, Jiazepbl. (OCHOBHBIC
XapaKTePUCTUKU HCTOYHUKOB AaTOMHU3AIMU; TeMIepaTypa IUIa3Mbl, COCTaB IUIAMEHH,
KOHIICHTpAIUs YJIEKTPOHOB. DU3HYECKHE U XMMHUYECKHE TTPOILIECCH B MICTOYHUKAX aTOMH3AIlUN U
BO30YKJICHHS.

MeTposioruueckie XapaKTepUCTUKH CIHEKTPAIbHOTO aHaiW3a: IIyMbl W OTHOIICHHUE
CUTHAJ-IIyM, OIICHKA MHHHMAJIbHOTO aHAJIMTUYECKOTO CHUTHANIA, MPEJeNbl OOHAPYKEHUS.
OcHoBHbIE TpeOOBaHMs K cTaHIaapTaMm (3TajioHaMm). KauyecTBEHHBINH W KOJWYCCTBEHHBIN aHAIM3.
KonuyecTBeHHass 3aBUCUMOCTh  MEXAY HMHTEHCHBHOCTBIO  CICKTPAJIbHBIX  JIMHUA |
KOHIIEHTpaIUECH.

Arnmaparypa: CTHJIOCKON, CTHJIOMETpBI, crekTporpadsl, KBaHTOMETpHl. [IpuMeHeHUe
MeToa.

7.  Metoa miaMmenHoi GoToMeTpHH

Cymnocts Metona. IloaroroBka mpoObl K aHaiau3y, OCOOEHHOCTH BBEJEHUS IPOOBI B
wiaMeHHa. [openku u pacneuurend. Ilnamennsie ¢otomerpsl. [IpuMmeneHue maMeHHOR
doromeTpuu.

ATOMHO-AOCOPOIIMOHHBIN METO/I.

OCHOBEI METOoaa. Hcrounukn H3JTy4YCHUA, UX XAPAKTCPUCTHKA. HUctounuknu aTOMMHU3aluu.
KonnyectBennsiit ananmu3. CrnocoObl ompenesneHust KoHUEeHTpauuu. Amnmaparypa. PakTopsl,
BJIMAIONIME HA PE3YJIbTAThI aHAJIN3Aa. Hpel/IMYHIGCTBa 1 HEJOCTAaTKHU METO/1a. HpI/IMeHeHI/IC.

PenTreHoBckasi M 3JICKTPOHHAsI CIEKTPOCKOMHUS.

PentrenoBckas cnektpockonusi. OCHOBBI MeToAa. PeHTreHo-aGCcOopOLMOHHBIM aHAIu3.
PentrenoBckas ¢uyopecueHims. PeHTreHoBckas poToasekTpoHHas crekTpockomnus. CylHoCTh
M XapaKTCPHUCTHUKA OTUX MCTOOOB.

8. Mertoabl MOJIEKYJISPHOIi CIEKTPOCKONMUHU

Criextpsl Mosekyd. [lonHas sHEprus MoJieKyl Kak CyMMa 3JIEKTPOHHOM, KoJieOaTenbHOM 1
BpallaTeIbHOW, CXEMBbI JJIEKTPOHHBIX YpOBHEH MoyieKynabl. OCHOBHBIE W BO30YXKIICHHBIE
AIIEKTPOHHbBIE COCTOSIHUSL. OcobenHoctu MOJIEKYJISIPHBIX CIIEKTPOB. CriocoOsI
MOHOXPOMAaTH3aLMH JTyYUCTON YHEPTUN.

Knaccugukanuss cHoekTpalbHbIX HpUOOPOB M HMX  XapaKTePUCTUKA:  JTUCIIEPCHS,
pazpemiaromas cuiia, cBerocwia. IIpeeMHUKH wu3nydeHus: (OTOIMYIbCUS, (OTORIEMEHTHI,
doroymHOKHTETH. METOIBI MOHOXPOMATH3AIHH.

9. CnekrtpooToMeTpHYeCKHA MeTO/A aHAIN3A

OcnoBa metona. OcHOBHOM 3aKkoH cBeTomnorioueHus byrepa-JlamGepra-bepa. Monsipublit
K03 uIMeHT mnorjouieHrs. BpiOop ONTUMaNBHBIX YCIOBUI (OTOMETPUUYECKONW pPEAKIIMH.
BnusHue pasnuyHbix (aKTOpOB Ha MOJHOTY oOOpa3oBaHHs (OTOMETPUUYECKOM peakluu.
[Toctpoenune rpagyupoBouHoro rpaduka. I[IpuuMHBI OTKIOHEHHMS OT MPSIMOJUHEHHON
3aBHCHUMOCTH ONTHYECKON IUIOTHOCTH OT KOHIEHTPAIMHU OINPEAEIEMOT0 BEIECTBA.

MeTponoruueckue XapaKTepUCTHKH CIEKTPOPOTOMETpUIECKOro aHanu3a. [IpaBuIbHOCTD,
BOCIIPOU3BOAMMOCTb, YYBCTBUTEIBHOCTb, NpENE] OOHapYy)KEHUS U JHAaNa3oH OIpeesIieMbIX
COIEP)KAHUM, CEJIEKTUBHOCTD U JP.

Amnmaparypa. CnocoObl MOHOXpOMAaTH3aIlMU JIY9HCTOW dHeprud. Komopumerpus,
doromerpus, cieTpohOTOMETPHSL.
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AHanmuTuyeckoe MIPUMEHEHNE CHEKTPO(HOTOMETPUIECKOTO Meroza aHaIM3a.
KauectBennsiii ananus. KomuwuecTBenHbidi aHanmm3. CrocoObl ompeeicHus: KOHIECHTPAIUU
(rpagyupOBOYHBIN rpadux, METOJ 100aBOK, g hepeHIaTbHBIA METO/I,
CHEKTPO(HOTOMETPHUUECKOE TUTPOBAHHUE).

AHanmu3  MHOTOKOMIIOHEHTHBIX  cucTeM. HMccnegoBaHue  XMMHYECKHX  CHUCTEM
cnektpodoromerpuueckumMu Meronamu. OmnpeneneHue 4Yucia KOMHoHeHTOB. OmpezneneHue
COCTaBa KOMIUIEKCHBIX COEIMHEHUH (METOJ MOJISIPHBIX OTHOIIEHUH M H30MEpHBIX CEpHi).
OrnpezneneHre KOHCTAHT PABHOBECUM U T.1.

JlroMuHecHeHTHBIN MEeTO/ aHAJIN3a

Paznuunbie BB JTIOMUHECHEHIIMM M WX KiIaccuuKanus (paauoFOMUHECICHITHS,
9JICKTPOJIIOMUHECIICHIIUS,  XUMHOJIOMHUHECICHINS,  (DOTOJIFOMUHECIICHITNS). OcHOBHBIE
3aKOHOMEPHOCTH  MOJICKYJSIpHOW  (oTomoMuHEcHeHIIMH.  He3aBHUCHMOCTh  CIEKTPOB
JIOMUHECIEHIINH OT JUTMHBI BOJIHBI BO30Oykaatomiero ceera. 3akon Crokca-Jlommens. [IpaBuio
3epKaIbHON CUMMETPHHU CIIEKTPOB MOTJIOMEeHHs U (ryopecueHun (mpaswio JlepmuHa). 3aKoH
Basunosa.

Tylmienue  TIOMHUHECHICHIUU: TEeMIIepaTypHOE, KOHIICHTPUPOBAHHOE,  TYIICHHE
MOCTOPOHHUMHU TMPUMECSIMH. METPOJIOTHUECKUE XapaKTEPUCTUKA MeTona (MPaBHIBHOCTb,
BOCTIPOM3BOJMMOCTh, CEJICKTUBHOCTh, HW30MPATEIBHOCTh, Mpeaes OOHAPYKEHUs, Iuana3oH
onpeeasieMbIX KOHIICHTPALUHA U . ).

Hcrnonb3oBaHne OPraHMUECKUX PEareHTOB B JIIOMUHECIIEHTHOM METO/I€ aHaIu3a.

OnrTryeckre CBOMCTBA PEKO3eMENbHBIX 3JIeMeHTOB. CoOCTBeHHAs IroMuHecIeHus P30,
JlroMuHecHupyomye KOMIIEKCHbIE coenrHeHus P30 ¢ HeopraHnyecKuMU M OpPraHUYECKUMU
pearecHTamu.

[IpumeHeHre TIOMUHECIICHIIMN KOMIUIEKCOB P33 niis X MHIMBUIYAIIBHOTO OMPEIeTeHUs
IIPU UX COBMECTHOM MPUCYTCTBHH.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MU

[IpenogHeceHne  TEOPETHUECKOIO  Marepualia  OCYLIECTBISIETCA C  IPUMEHEHHEM
DIIEKTPOHHBIX  CPEACTB  0OydeHus. HekoTtopple  pa3fenbl  TEOPETHYECKOro  Kypca
paccMaTpuBalOTCA C MCIOJIb30BAaHUEM OIEPEXArOIIe CaMOCTOSTENIbHON padOThl: CTYIEHTHI
IIOJIY4aroT 33/IaHWE Ha N3Yy4EHUE HOBOIO MaTepHala JI0 €ro U3JI0KEHHS Ha JICKIUH.

JIns  OLEHKHM OCBOEGHHMS TEOPETHYECKOrO Marepuana CTYJEHTAaMU HCIONb3YIOTCA
MUChMEHHBIC U YCTHBIE KOHTPOJIbHBIE pa0OTHI.

B pamkax uTeHus Kypca mpemycMOTPEHO mocelnieHrne PU3NKO-XUMHUECKUX JT1abopaTopuit

IMPOMBIINIJICHHBIX U HAYYHO-UCCICIOBATCIIBCKUX OpFaHHBaHI/Iﬁ.

7. IEPEYEHD YYEBHO-METOMYECKOIO OBECITIEYEHUS IS
CAMOCTOSTEJILHOM PABOTHI OB YUYAIOIAXCS MO JUCHUTIINHE
(MOJIY.JTIO)
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JlexMOHHBIE 3aHATHS POBOAATCS 1 pa3 Henmemnto B o0beme 1 yaca u 2 yaca J1abopaTopHO-
MPAKTUYECKUX 3aHATUHI B IECTOM cemecTpe. llocie oOkoHYaHuA U3ydeHUs KaX 0 TEMBbI

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

7.1. IlepeueHb-y4eOHO-METOAMUECKOTO OOSCIIeYeHUS IS O0yUYaAIONIUXCS TT0 TUCIUIUINHE:

1. Ilenrtun O.A., Bunkos JI.B. ®usnueckue MeTosl ucciaeaoBanus 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 MeToabl UccieqoBaHus B XUMUH. CTPYKTYpHBIC
METO/Ibl U ONTHYECKas CrieKTpockomnus. M: Beicmi. mik., 1987.

4. Bwmuxkos JI.B., Ileatun KO.A. ®u3ndeckrie METOIBI UCCIICAOBAHUS B XMMHUH. Pe30HaHCHBIC
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 caMocTOsATeIbHOI padoThl 00y4aKOIIUXCH

Homep Tembl/80npOChl, BLIHOCUMbLE HA CAMOCMOAMENbHOE Kon-60 | @opmer pabomot
pazoena uzyvenue Yacoes
(memwi)
1. HccenenoBanue CieKTpoOB MOIJIOLIEHHS METAILIA, 6 cobecenoBaHue,
peareHTa 1 KOMILIEKCA. TECTOBBII
KOHTPOJIb
DKCTPaKIIUOHHO-(POTOMETPUIESCKUN METOJ 8 cobecenoBaHue,
2. pa3aeneHus U ONpeACICHUs METaJJIOB, OPraHMYSCKUX TECTOBBII
COCTUHEHUN. KOHTPOJIb
3. CTpoeHHE aTOMOB JIMTAaHJOB M UX ONTHYECKUE] 8 cobeceioBaHue,
o TECTOBBII
CBOHCTBA.
KOHTPOJIb
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4, Buabl TIOMUHECHEHIIUA — MOJIEKYJISIPHbIE U MOHHEIE, 8 cobecenoBaHue,
TECTOBBIN
WX pa3ndue.
KOHTPOJIb
S. KadecTBeHHBIN CHEKTPAIbHBIM aHanu3 psaga 1pood 8 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 XapaKTEPUCTUKH CIIEKTPOCKOIIUYECKUX METO/I0B UCCIIEOBAHMUS.
4. PackpoiiTe CyIHOCTb JU(PPAKIIMOHHBIX METOJO0B UcciaenoBaHus. O0aacTy NPpUMEHEHHUSL.

5. Kak MOXHO onpeenuTh XapakTepucTHuecKoe BpeMs metoaa?

6. Kakue MOJIeKyJIbl IMEIOT COOCTBEHHBIN JUITOBHBI MOMEHT?

7. Onumure MoBeACHUE TUAIEKTPUKA B CTATHYECKOM 3JIEKTPUYECKOM IoJie?

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

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

10. Hamummre ypaBHenue Knaysmyca — Moccortu. O0bsicHUTE GU3NYSCKUN CMBICT BEIIMYHH,
BXOJISIIIUX B 3TO ypaBHEHHE. [ KaKUX BELIECTB OHO MOXKET ObITh MPUMEHUMO?

11. Hamumwure ypaBHenue Jlopentua — Jlopenna. OObsicHUTE (U3NYECKUII CMBICI BEJIWYHH,
BXOJSIINX B 9TO ypaBHEHHUE.

12. Hanummre ypaBHenue J{ebast u 00bICHUTE PU3NISCKUN CMBICI BEJTUYHH, BXOJIAIINX B HETO.
13. B uyem 3akirouaercst mepBblii Merox Jlebast ans ompeAeneHHs AMIOJIBHBIX MOMEHTOB
MOJIEKYT?

14. B uem 3akmouaerca BTopoi Merox JleGast Ui ompeaereHHs AMUIOIBHBIX MOMEHTOB
MoJIeKyNn? 3aBHCHUT JIM ONpEeJeNseMOoe 3HAYeHUE IUMOJILHOTO MOMEHTa MOJIEKYJbl OT BHJA
pacTBopHTENA?

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

16. Ot kakumx (aKTOpPOB 3aBUCHT BEIMYMHA CHIIOBOW TocTostHHOW? [lodemy uisi TpOWHBIX
CBsi3eil OHA HanOobIIas?

17. Yro Takoe xapakrepuctuyeckas dactora? [lo xkakoMy MpHHIIMIY YacTOTHI pa3ieiisaiOT Ha
XapaKTEepUCTUUECKHUE U HEXAPAKTEPUCTUUECKHUE?

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
KOMIUIEKCHBIX COEAMHEHUAX ?

20. Ilepeuncnure ocHoBHbIE 0OnacTu npuMenenus: K cnexrpockomnuu, npuBeauTe NpuMepsbl.
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21. KakuM1 OCHOBHBIMH CBOWCTBAMHU XapaKTEPU3YIOTCSI 3JIEKTPOHHBIE COCTOSIHUSI MOJIEKY?

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™* TO0JOCHl IOIVIOIIEHHS H3MEHEHHE KOH(pOopMaluuu
COIPSIKEHHON CUCTEMBI IBOMHBIX CBs3EH?

25. OxapakTepu3ylTe yCIOBHSI ITOJyYEHHS U CIIOCOOBI H300PaXKEHUS 3JIEKTPOHHBIX CIIEKTPOB.
26. IloueMy oOKTa’ApuYecKue KOMIUIEKCHI (crmaboro moisi) Mn2+ OKpalleHbl 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 I0JEM?

29. KakoBbI yCII0BUS SA€PHOIO MATHUTHOTO pe3oHaHca?

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

31. TlepeuncnuTe U 3aMUITUTE BRIPAKESHUE W ITKAJIBI XUMHUYECKHUX CIABUTOB B SIMP.

32. UYro BhuseT Ha BEIUYMHY XUMUYecKuX cABUTroB B SIMP? [louemy Xxumuueckue CIBUTH 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 AMEKTPOHHBIM ) (dhekToM 3eemana’?

37. B uem paznuuue AMP u OIIP cnektpockonuu?

38. B uem 3akiogaeTcs yclioBHE MarHUTHOTO pe3oHaHca? Hamummre ypaBHEHHE.

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

40. Yto Takoe AIIEKTPOH-SIEPHOE CBEPXTOHKOE B3aMMO/IeHCTBUE?

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

42. B 4eM CyTh METO/Ia «CITMHOBBIX MEeTOK»? Kakue 1aHHbIe OH TTO3BOJISET IMOTy9aTh?

43. Tlpusenure npumepsl npumenenus IIIP cnekTpockonuu.

IIpumepui 3a0anuii KOHMPOILHBLIX padoOm

Bapuanm 1

1. Paccumtarh MaKCHMaJbHOE OTKIOHEHHE aTOMOB OT paBHOBECHOTO pACCTOSHHS B
monekyne HB,, Haxonsmelics B mepBoM BO30YXKIEHHOM KOJEOATEIBHOM COCTOSHUHU.
CunoBas noctossHHas — 408 u/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

aHFapMOHI/I‘IHOCTI/I.
Otset: 780,4 cm +, 3,59 - 10° 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

HC1 + I, = AC1 + H/I. Beiaensercst vl MorJIomaeTcsi SHEPrus ?
OtBert: BoIesieTcs 1, 54 kJIk/MoJIb.

4. OcHOBBIBasCh Ha TpaBWiIe OTOOpa, CBSI3aHHOM C HW3MEHEHHEM IIpH KoJieOaHUHU
JTUTIONIFHOTO MOMEHTA MOJICKYJIBI, BBISICHUTE, OymyT U nposBisaThes B UK-crekrpe vs ,
Vas, O - KoseOaHMsI MOJEKYI: mHapaauxjopOeH3ona, (opmanbaeruaa, MEpPeKUcH
BOJIOPO/Ia, IUC- U TPAHC — AUXJIOPITUIICHA?

5. Ilomp3ysce pacnpeneneHueM bosabliMaHa, BBIYUCIMTE OTHOIICHUE 3aCEIEHHOCTEH
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. Nmerores nu paznuuust B KojedaTeabHO-BpaIlaTeabHbIX 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. Ilonocst NoO umeror npocroii PR —koHTyp,
nosiocsl NOz — ClI0KHYIO BpallaTesbHyIo CTpyKTypy. KakoBo ctpoenue mosuexyin?

3. Bsiuucnure unciao 060pOTOB B CEKYHy, KOTOpOE coBepiaeT Mosekyna BrF ¢
MOMEHTOM uHepimu 7,837 107 xr 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. Jnsa monexynsl HC1 BpamaTensHast mocTossHHas pasHa 10,593 em™, mocrostauHas
[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. CxonbKO MUKOB CO CBEPXTOHKOM CTPYKTYPOH MOKHO OXHUJATh BCIIEICTBUE
JIeNTOKaTu3aii HECITAPEHHOTO 3JIEKTPOHA B KATHOHE TUOESH30JIXPOMA MEXKITY
KOJIBITaMH?

2. Tlpenckaxure CrieKTp MOH-pauKaia XJI0pOeH30Ia IPU 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 xoMHaTHOM TeMmneparype MPOUCXOAUT OOMEH U MUKH OTCTOSIT
Jpyr ot Apyra Ha 25 ru. Bpems cnunH-pemetouynoit penakcanuu A-H u B-H Benmko, u o6a
COEIMHEHUS NPEACTaBICHbl B OAMHAKOBBIX KOHLEHTpauusax (0,2 M). BbIUMCINTE BpeMs >KU3HU
MIPOTOHA y A U OTCIOJ]a HAaUTE KOHCTAHTY CKOFOCTI/I oOMeHa (YKaXUTE eTUHUIIBI).

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

XuMHu4Yeckoro oomena curnansl F-u M-F orctoar apyr ot apyra Ha 400 ru. Ilpu koMHaTHOM
temriepatype F'u MF,; 00MeHUBarOTCS ¢ TaKOM CKOPOCTBIO, YTO TOHKash CTPYKTypa HauyWHAET
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ucyesarb. lIpennonoxuB Hamuyue OAMHAKOBBIX KOHLEHTpauud M-F u F u orcyrcreue

CTaOMIJIBHBIX IIPOMEKYTOUHBIX BellecTB, Beluucaute T st F. Kakum 1omkHO OBITH paccTosiHUE
mexny nukamu MF u F npu atux ycnosusx?

Kpumepuu oyenku omeema cmyoenma npu 6b1nojaHeHuu KOHMPOIAbHO padomul

Onenka TpeGoBanus K 3HAHUAM

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

XOpOILO JIOTIYIIEHbl HE3HAYUTEIbHbIE OIPEUIHOCTH IIPU OTBETaX Ha BOIPOCHI,

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 % BOMPOCOB OMIMOOUYHBI, OOJBIIMHCTBO
BBIBOJIOB HE API'YMEHTHPOBAHBI WIM API'YMEHTHPOBAHb! HEIPABUIIBHO

Ilpumepnaa memamuka pepepamog
. TepMoarHaMHUUECKNI MACC-CIIEKTPOMETPUYECKUI IKCIIEPUMEHT.
. MeToipl nccine1oBaHusl HOH-MOJIEKYJIIPHBIX PEaKIIUM.
. CekTpocKkonusi HOH-IMKIOTPOHHOI'O pE30HaHCA.
. Peppakromerpusi.
. Y — pP€30HaHCHasl CIIEKTPOCKOIHS
. MeTroz 5I1eKTpUYECKOro pe30HaHCca.
. TeopeTnueckue ocHOBBI 1 06sacTi npuMeHeHust D11P — ciekrpockonuu.
. TeopeTrnueckre 0CHOBBI M 001acTH MpUMeHeHus meroja SIMP.
. CpaBHuTenbHbBIE XapakTepucTuku MeTo10B UV-VIS - u UK — cniekrpockomnumu.
0.Teopetnueckne OCHOBBI 00JIACTH TPUMEHEHHSI 03KE - CHEKTPOCKOINH.

— O 00 1IN0l B~ W~

Kpurepun ouenuBanus pedgepara

O1eHKa «OTJIMYHO» BBICTABIIIETCS, €Clii paboTa CTy/IeHTa HalmucaHa IPaMOTHBIM Hay4YHBIM
A3BIKOM, UMEET YETKYIO CTPYKTYPY U JIOTHKY M3JI0KEHMsI, TOUKa 3pEHUsI CTyIeHTa 000CHOBAHHA,
B pa0oTe MPHUCYTCTBYIOT CCBHUIKM Ha HOPMAaTHUBHO-IIPABOBBIE aKTbI, NMPUMEPHI M3 CyACOHOU
MPAKTUKU, MHEHHS U3BECTHBIX YUEHBIX B JaHHOU o6sacTu. CTyaeHT B paboTe BBIABUTAET HOBBIE
UJIeU ¥ TPAKTOBKHU, IEMOHCTPUPYET CIIOCOOHOCTh aHAIM3UPOBATh MaTepUall.

OrneHKa «X0pouIo» BBICTABISETCS, €Cii padoTa CTyJeHTa HalucaHa rPaMOTHBIM HayYHBIM
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/10BJIeTBOPUTEJIBbHO» BBICTABIISAETCS, €CIIM CTYIEHT BBINOJIHWI 3a/JaHUE, OJHAKO
HE IPOJEMOHCTPUPOBAI CIIOCOOHOCTh K HayYHOMY aHAJIM3y, HE BBICKa3blBal B paboTe CBOEro

MHCHUS, DOITYCTUJT OIIMOKH B JIOTUYECKOM 00OCHOBAHUHU CBOETO OTBETA.

OI_IGHKa «HEYIOBJETBOPUTECJIbHO» BBICTABIIACTCA, €CJIM CTYACHT HE BBIINNOJHUII 3aJaHUC, NI
BBITIOJIHUII €TI0 (bOpMaJ'IBHO, OTBCTHUII Ha SaﬂaHHBIfI BOIIPOC, IIPHU 3TOM HE CCBUIAJICSA Ha MHCHUSA
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y‘IéHHX, HC TPAKTOBAJI HOPMATUBHO-IIPABOBLIC AKTbl, HC BBICKA3bIBAJI CBOCTO MHCHHUSA, HC
IMpOABUII CIIOCOOHOCTB K aHAJIN3y, TO €CTh B LICJIOM LICJIb peq)epaTa 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 U anrapMoHudeckue konedanus. CuiioBasi HOCTOSIHHAS.
KoMOuHanmoHHoe paccessHue CBeTa.

CriekTpbl KOMOMHAIIMOHHOTO PACCEesTHUS.

['pynmoBbie KoneOaHus.

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

VYcnoBus MosiBIEHUS BpalaTEIbHBIX CIIEKTPOB.

. Ilpumenenne UK-cnexkrpockonuu. Meron 6a30Boi TUHUM.

. AHanmmu3 KosebaTesIbHO-BpalaTeIbHbIX CIIEKTPOB.

. UK-criekTpockomnusi — OCHOBHBIE IMOJIOKEHUSI U TTpaBuiia otoopa.

. Ilonsspu3oBaHHbIE U 1EMOJIAPU30BAaHHBIC IMHUU B cieKTpax KP.

. O6eprons! B UK-cniekTpax.

. ComocTaBbTe BO3MOXXHOCTH METOJOB CIIEKTPOCKONHMM (JIEKTPOHHOM, KOJIeOaTeNbHOM,

BpalllaTeIbHOM, KoJie0aTeIbHO-BpaIaTEIbHON) B UCCIIEOBAHUSX CTPOCHUS MOJIEKYJI.
biok-cxema cnekrpomerpa AMP u nipuHUMI €ro JeHCTBUA.

Konebanust aHrapMOHHYECKOTO OCIMILISATOPA.

M30TponHOE U aHU30TPOITHOE CBEPXTOHKOE B3aUMOIEUCTBHE.

BpamarenbHbIi CIEKTp )KECTKOTO pOTATOPA.

XuMUUYecKui caBUr B ciekrpax SAMP.

IIpenckazanne ¢ mnozunmii TKII pasnmnuus SIEKTPOHHBIX CHEKTPOB  IOIVIOLIEHUS
TETPA3APUUYECKOTO U KBAJAPATHOIO KOMIIJIEKCHOTO HOHOB OJHOIO ¥ TOTO K€ MeTaJlja.
XapakTepUCTUKH IEKTPOHHBIX CIIEKTPOB MHOTOATOMHBIX MOJIEKYJI.

CnuH-cnimHOBOE B3auMoAelcTBHE B cieKkTpax SAMP.

[TpaBuiia oTO0pa B 3JIEKTPOHHOM CIIEKTPOCKOMHH MOTIIOLIEHUS.

KonebGanuss MHOTOAaTOMHBIX MOJIEKYII.

ONEKTPOHHBIE CIIEKTPBI MOTJIOUIEHUS] OPraHUYECKUX COETMHEHUH.
KonebaTtenbHO-BpalaTebHbIE CIEKTPHI IBYXaTOMHBIX MOJEKYII.

ONEeKTPOHHbIE CHEKTPHl TOIJIOMIEHUsI KOMIUIEKCHBIX COoequHeHui 3d-meTamioB ¢
no3unnii meroga MO JIKAO.

KonebaTenbHO-BpalaTebHble CIIEKTPhl MHOTOATOMHBIX MOJIEKYII.

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

Dddext 3eemana ans monekyisl O,.

Pacder sHepreTnuecKkrx BpallaTelbHbIX YPOBHEN KECTKOTO POTATOPA.

[TpaBuia orGopa B 3MEKTPOHHON CHEKTPOCKOMUH MOTJIOMIEHUSI.

MoXHO M  3aperucTpupoBaTh d3JEKTPOHHBIE, KoyieOaTelbHble, BpallaTelbHbIE,
Kosie0aTeIbHO-BpalaTeNibHbIe CHEeKTphl morjomeHus Monekynd 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 paccesiHUs CBETa

21



38.

39.
40.
41.
42.
43.

44,
45.
46.
47.

48.

O6mbsacautre ¢ no3uuuii TKII 37eKTpoHHBIE CHEKTPHI TMOTJIOUICHUS KOMIUIEKCHBIX
COCTUHEHUN.

Konebanus rapMOHMYECKOTO OCIMIIIATOPA.

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 cumbl ocuMuIsITOpa 31€KTPOHHOTO NIEPEXO0/IA.

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 OCIIIUTITOPA U KO (OUIIMEHT 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 MOHMMaHUE NpeiMeTa, B TOM YHCIe
TEPMHUHOJIOTUI U OCHOBHBIX MOHSTHI; TEOPETUUECKUX
3aKOHOMEPHOCTE; baxTHUeCKuX JAaHHBIX; 0OCTOSITENbHBIH,

JIOTUYECKHUI ¥ TPAMOTHBIM OTBET BO BPEMS C/Iayy 3a4€Ta; YACIbHBIN BEC
OIIMOOK MPU KOHTPOJILHOM TeCTUPOBaHUU — He Oosee 50%.

He3aureHno Cnaboe 3HaHHE OCHOBHOM TCPMHUHOJIOTUH, TCOPECTUUCCKUX

3aKOHOMEpPHOCTEH, (PaKTHUECKUX JIaHHBIX, OITMOOYHBIN OTBET Ha
3ayeTe; yAeNIbHbIN Bec OMUOOK MpU KOHTPOJILHOM TECTUPOBAHUH —
6onee 50%.

9. YYEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
JTUCIATITAHBI

9.1. YueOHas 1uTeparTypa

a) OCHOBHAas:

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

20009.

2. Ilentun 10.A., Kypammmua I'"M. OCHOBBI MOJEKYJSpHOH criekTpockonuu. M: Mup,

2008.
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3. Bunkxos JI.B., Ilentun IO.A. ®usumdueckre MeTONBI HCCICIOBAHHS B XHMHH.
CrpyKTypHbIE METOABI U ONITUYECKAs crieKTpockonus. M: Beicu. mik., 1987.

4. Bunkos JI.B., Ileatun IO.A. ®wusmueckue METOALI HCCICIOBAHUSA B XHUMHHU.
Pe3onancHbIe U 35ieKTpoonTHYECKHE MeTOoAbl. M: Bricmi. mik., 1989.

5. [paro P. ®usnueckue metoasl B Xxumun. 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. ®usndeckue MeTONbl ONMpeneiacHUsT CTPOCHHS
opranuyeckux Moseky. JI: Beiciias mkona, 1984.
Bunkos JI.B., MactprokoB B.C., Cagoa H.U. Onpenenenre reoMeTpuuecKkoro CTpoeHHs
cBoOoaHbIX Mosekyd. JI: Xumus, 1978.
Xaprutrran M., Xaprurrau M. ['eomerpust mMoJieKysl KOOPAMHALMOHHBIX COCAUHEHUN B
napoBoi ¢aze. M: Mup, 1976.
I'pacenmu JIx., Cueiienu M., bankun b. [Ipumenenue cnexkrpockonuu KP B xumuun. 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'. DneKTpoHHBIE CIEKTPHI U CTPOCHNUE MHOTOATOMHBIX MoJieKy1. M: Mup, 1969.
3ur6an K., Hopmunr K., ®unsman A. u 1p. DnekrpoHHas cnekrpockonus. M: Mup, 1971.
Kapncon T. ®oTosnexkrpoHHas u oxe-criekrpockonus. JI: Mammnaoctpoenue, 1981.
Hedeno B.W. PeHTreHosnekTpoHHas CIEKTPOCKOMMS XMMUYECKUX COEIUHEHHH. 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

YHuBEpCHUTET 00eCTIEYeH HEOOXOIUMBIM KOMITJIEKTOM JIMIICH3UOHHOTO ¥ CBOOOTHO

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 Meprojia 00ydeHus: 00ecrieueH HHANBUIYaIbHBIM
HEOTrPaHMYEHHBIM JIOCTYIIOM K 3JICKTPOHHON MH(POPMAIMOHHO-00pa30BaTeILHOM Ccpelie
VHHUBEPCUTETA U3 JIFOOOH TOYKH, B KOTOPOH UMEETCS JOCTYN K HHPOPMAITMOHHO-
TEJICKOMMYHHUKAIMOHHOMN ceTH «HTepHeT» KaK Ha TEPPUTOPUN YHUBEPCUTETA, TAK U BHE €€.

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

obecrieueHus.

1. Jluumen3noHHOE MporpaMMHOE obecrieueHune, ucnonb3zyemoe B Marl'y

Microsoft Windows 7
Microsoft Office 2007

1.1.
1.2.

1.3. IIporpammusriii kommuiekc MMUC “Busyansnas Ctynus TectupoBanus”

1.4. AntuBupycnoe I10 Eset Nod32
1.5. CnpaBouno-nipaBoBas cucrema “KoncynabTant”
1.6. CopaBouno-mipaBoBasi cuctema “I'apant”

Hap;lz[y C TPaAUIUOHHBIMHA U3JaHUAMUA CTYACHTBI U COTPYAHUKHU UMCIOT BO3MOKHOCTb
IMMOJIB30BATHCS SJICKTPOHHBIMHU IMOJTHOTECKCTOBBIMHA 0aszamu JaHHBIX

Tabnuuya 9.1

Ha3zBanmue pecypca

CcebLika/gocTyn

DneKTpoHHas OMOIMoTeka oHlaH «EquHOe OKHO K
00pa3zoBaTebHBIM pecypcam»

http://window.edu.ru

«O0pa3zoBatenbHbIil pecypc Poccuny»

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-OMOIOTEUHAs
cuUcTemMa

http://www.studentlibrary.ru -

Pycckas BupTyanbHast Oubinorexa

http://rvb.ru —

Nz natenbetBo «Jlanby. DaeKTpOHHO-O0MOIMOTEYHAS
cucrema

http://e.lanbook.com -

ExxenenenbHuk Hayku u oopasosanus FOra Poccun
«AxkaneMus

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

Hayunas snexktponHas 6ubnuorteka «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-npasosas cuctema «KoHCyIbTaHT-TLTIOC»

CeteBas Bepcus, TOCTYIIHA CO BCEX
KOMIIBIOTEPOB B KOPIIOPATUBHOMN
cetu Uarl'y

HNudopmannonHo-mpaBoBas cuctema «l apant»

CereBas Bepcusi, 1OCTYIHA CO BCEX
KOMIBIOTEPOB B KOPIIOPATUBHOM
cetu Uarl'y

OnekTpoHHO-0nOanoTeyHast cuctema «HOpaift»

https://www.biblio-online.ru

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

[Ipy 4YTeHHMHM JEKUMOHHOTO Kypca HUCHONb3yeTcsl WH(pOpMalus, MpeAcTaBleHHas Ha
cranjax.

[Tpu nzyyenun texuuku MK- crieKTpoCKOHUU, CIIEKTPOCKOITMHA B BUIUMOMN U Y D-00acTsax
JEMOHCTPHUPYIOTCS TPUOOPHI, YCTaHOBJICHHBIE B Jaboparopun «DU3MKO-XUMUYECKUE METOIbI
uccaeqosanus»y Uarl'V.

TecTOBBI KOHTPOJIb OCYHIECTBISIETCS C IMOMOIIBIO TECTOB MO OTACIbHBIM TeMaM WU
paszenam Kypca.

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

Bapuantsl 3amaHuil 11l KOHTPOJBHBIX pabOT coaepxkarcs Kak Ha JUCKE, 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 gucuumiauHel (PITT).

JIexuy UMEIOT LIEIbI0 AaTh CUCTEMATU3UPOBAHHBIE OCHOBBI HAYYHBIX 3HAHUI.

[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 CAMOCTOSATEIBbHOM H3YYEHMHM TEOPETUYECKOW TEMBI CHENaTh KOHCIEKT, HCIOJb3Ys
pexomennoBanHele B PIIJI nuTeparypHble HMCTOYHMKHM W pecypchl HMHQOPMAIMOHHO-
TEJIEKOMMYHUKaMOHHOMU ceTH «HTepHeT»

- IIpY NOATOTOBKE K MPOMEKYTOYHON aTTeCTaIlMi 10 MOJIYJIIO MCIIOJIb30BaTh MaTepuanbl GoHa
OLICHOYHBIX CPEJNICTB.

JlabGoparopHble 3aHATHS MPOBOASATCS C IENbI0 YIIIYOJIIeHHWs U 3aKpelyieHus 3HaHH,
NOJYYEHHBIX Ha JIEKUMSAX M B TPOIECCE CAMOCTOATENbHON padoThl HaJl HOPMAaTUBHBIMHU
JIOKyMEHTaMU, Y4eOHOM 1 Hay4yHOU TUTepaTypoi.

[Tpu moAroTOBKE K 1a00paTOPHOMY 3aHATHIO HEOOXOIUMO:

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

Pexomenganum mo padore ¢ HaAy4YHOH U Y4eOHOI JTUTEPaTypOi

PaboTa ¢ yueOHOM 1 HAyIHOU JTUTEPATYPOU SBISIETCS TIIABHOW (DOPMOM CaMOCTOSTETHHOMN
paboThl U HeoO0XoAWMa MpHU MOATOTOBKE K YCTHOMY ONPOCY HAa CEMHHAPCKUX 3aHATHSAX, K
MOJIyJIbHBIM KOHTPOJIbHBIM paboTaM, onpocy, 3aueTy. OHa BKJIIO4aeT MpopaboTKy JIEKIIHOHHOTO
MaTepuaiga — H3y4eHHE PEKOMEHJOBAaHHBIX MCTOYHUKOB M JIMTEPATYphl MO TEMATUKE JIEKIIHM.
KoHcnekT nekuuu A0KeH colepxkaTh peepaTHUBHYIO 3allMCh OCHOBHBIX BOIPOCOB JICKIHH,
IPEUIOKEHHBIX MpernoAaBaTeaeM cxeMm (Ipu HMX JEMOHCTpalMM), OCHOBHBIX HMCTOYHHMKOB U
JUTEPATyphl 1O T€MaM, BBIBOABI MO KaXXIO0My Bompocy. KOHCIEKT JOKeH OBITh BBIIOJIHEH 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 HaydHOI TUTEpaTyphl IPU CAMOCTOATEIbHON TOATOTOBKE K 3aHITHSIM JTOJIKHBI
OBITH BBIMIOJIHEHBI TAKXKE AKKYpPaTHO, COJIEP’KaTh OTBEThl Ha Ka)/Ibli IMOCTABICHHBIM B TeMe
BONPOC, MMETh CCHUIKY Ha HCTOYHUK HH(OpManuu C 00sS3aTeNbHBIM YKa3aHHEM aBTopa,
Ha3BaHMUS M TOJAa M3JAHMUS HCIOJIb3YeMOH Hay4yHOU nuTeparypbl. KoHCIEKT MoXeT ObITh
OIOPHBIM (COEPKATH JINIIbL OCHOBHBIE KJIFOUEBBIE MTO3UIMH), HO IPU 3TOM MO3BOJISIOIINM /1aTh
MOJIHBIM OTBET MO BOIMPOCY, MOXKET ObITh MOAPOOHBIM. OObEM KOHCIEKTA OIMpEesieTcss CaMUM
00yJaroumMcs.

B niporiecce paGoTsl ¢ yueOHON M HAYYHOU JIUTEPATypOil OOYJAFOIIIHIICS MOXKET:

- JenaTh 3alUCU IO XOJAYy 4YTE€HHS B BHUJE NPOCTOrO MM PAa3BEPHYTOro IUIaHa (CO37aBaTh
nepeyeHb OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UICTOYHHKE);

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

- TOTOBHUTH aHHOTALMH (KpaTKoe 0000IIEeHNEe OCHOBHBIX BOIIPOCOB PabOTHI);

- CO3/1aBaTh KOHCIEKTHI (Pa3BEPHYTHIC TE3UCHI).
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Pabouass mporpamma nucHUIIHHBL «DU3NYECKUE METOMABI HCCIEIOBAHUS» COCTaBJICHA B
cootBercTBuu ¢ TpeboBanusmMu ®I'OC BO mno cnenumansnoct  04.03.01. «Xumus (ypoBeHBb
OakanaBpuaTa)», YTBEP>KISHHOTO MPUKa30M MHHHCTEpPCTBa 00pa3oBaHUs M HayKu Poccuiickoit
®enepanun ot 17 urons 2017 . Ne 671

[Iporpammy coctaBmiL: 1o1IeHT Kadeapsl xumun TemupxaHoB b.A.

Pabouas nporpamma yTBepikJeHa Ha 3aceJlaHuu Kadeapbl XUMUU

ITporoxoin 3acenanust Ne _ 7 or « 13 » mapra 2025 r.

Pabouas nporpamma o00peHa yueOHO-METOINYECKUM COBETOM XUMUKO-OMOJIOrHYECKOI0

¢akynprera

[Iporokon 3acenanus Ne _ 6 oT « 18 » wmaprta 2025 1.
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CBenenust 0 nepeyTBepKIeHHH IPOrPaMMBbI HA 0YepeIHOH Y4eOHbIi roJ U perucTpanun

H3MEHEeHHN

YyeOHsblii
roja

Pemenue
Kadeperl
(Ne mpoTokoia,
JiaTa)

BHeceHHBIE H3MEHEHUS

IToamuce 3aB.
kadempoit
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