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]_[e.l'lﬂMH OCBOCHHSI AHCUMILTHHbI «PH3HUECKHE MEeTOAbI HCCNEA0BAHUN» ABASAIOTCS:

- O3HAKOMJIEHHE CTYJEHTOB C MPUHLUMIMAIBHBIMMU OCHOBaAMM M TIPAKTHUECKHUMH
BO3MOKHOCTSMU (PU3UUECKUX METOAOB MCCNEeNOBaHMsA, C WX anmnapaTypHbIM OCHallleHHUeM U
YCJOBHSIMHU NPOBEICHUS DKCIEPHMEHTA;

- ($hOpMHPOBAHUE HABBIKOB CPAaBHUTENBHOH OLUECHKU BO3MOKHOCTEH pa3HBIX METOMOB
aHanW3a, UX JOCTOMHCTB M HEAOCTATKOB MUl OOOCHOBAHHOIO BbIOOpA ONTHMAJIBHONO METOna
MCCNeNOBaHNs TOMO M UHOTO 00beKTa.

2. MECTO AUCOHMILIHHBI B CTPYKTYPE OITIOIT BO

Aucunninna «Pusznveckye MeTonbl HCCIETOBaHHSA» OTHOCHTCA K ©Oa30BOH  4acTu
OUCUMIUIMH U U3y4aetcs B 8 cemecTpe.

JlaHHbI Kypc onupaercs Ha 3HaHUS PU3UKU, MaTeMaTHKK (IpHpo/a 31eKTPOMArHHTHOTO
M3yueHHsl, TUIIbl B3aUMOAEICTBUA €ro C MAaTpHULEl, TeXHUKa CIEeKTPalbHOrO 3KCMNEpPUMEHTa,
MPUEMBI MaTEMATUHYECKOTO aHaan3a). s yCrnemHoro npuMeHeHus psiaa pu3n4eckux MeTOoOB
HEOOXOAUMO  3HAHHE OCHOB  KBAHTOBOM  MEXaHHKH (OCHOBHBIE  ONpEACICHHA U
(byHIaMeHTaIbHbIE TIOHSATHS, KBAHTOBO-MEeXaHU4YeCckas Teopusi CTpoeHust Monekyn). Uznoxenue
MaTepuana O CTPOGHUM MOJEKYJl MpeanosiaraeT Haiu4due Oa30BbIX 3HAHHII O COBPEMEHHbIX
BbIYMCAUTEbHBIX BO3MOXHOCTAX KBAHTOBONH XMMMM. MIHT€HCHBHOE BHEApeHHEe B 3KCePUMEHT
BbIYMC/AUTENbHOI TeXHUKH TpeOyeT HaluuMsg y CTYJAEHTOB HaBblkOB padoOThl Kak CoO
CTAHJAPTHBIMHA NMPOrPaMMHBIMH CHCTEMaMH, IIHPOKO HCMONB3YEMBIMU B HACTOSILIEE BPeMsl I
0o0pabOTKH  3KCMECPUMEHTAJBHBIX JAHHBIX, TaK W BAAACHUS COBPEMEHHBIM  SISBIKOM
mMaTeMaTH4yeckoil popmanuzaunn Tex (pu3MYeckHxX 3amayv, KOTOPble BO3HHKAIOT MPH aHain3e
CMEKTPANIbHBIX AaHHbIX.

TTonyueHHble CTyneHTaMM 3HaHHA HEOOXOAMMbBI MPU W3YHEHHH CHELUadbHbIX KYPCOB:
«AHanu3 00beKTOB OKpy)arolleil cpenbh», «Hedrexumusy.

Taoauua 2.1.

CBs13b AHCHHILIHHBI «PH3HYECKHE MeTObl HCCIEA0BAHHS» ¢ NPeAeCTBYIOIIHMH
AHCUHIJTHHAMH H CPOKH HX H3Y4YeHHS

Kon JAvcumniuHel, NpeamecTByOImre THCUHTUTUHE Cemectp
AMCLMIIMHBI «DuUsnueckre METObI UCCIe1I0BaAHUS»
b1.b.6 MaremaTuka 1-4
b1.B.7 Duznka 1-4
b1.b.8 Hudopmatuka 2
b1.b.12 Heopranuueckas xumus 1.2
B1.B.13 AHaNIUTHYECKAs XUMMUS 3.4
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Taoauua 2.2.

Cea3p AHCUHIIHHBI «PH3HYeCKHEe MEeTOAbI HCCJIEA0BAHUS C nocJaCAYKIIHMH
AHCHHIIJIHHAMH H CPOKH HX H3YYCHHSA

Kon JAHCUHIVIHHBI, CTEAYIOMHE 32 AHCHHILIHHON CemecTp
AHCHHIVIHHBI  |«PH3HYECKHE METOAbl HCCIEAOBAHHS
b1 B.14 Opranuueckas XumMus 5,6
B1.B.15 Duzuueckas XUMHs 5,6
b1.b.17 BbicOKOMOJIEKY ISIPHbIE COEAMHEHHS 7
b1.b.21 Komnounnas xumus 7
b1.B.OH.64 [Teoperudeckue OCHOBBI HEOPTAHUYECKOH XUMUI 9

B pe3yabTaTte 0CcBOCHHA AHCUHIIHHBI 00YYAIOLIHIACSH TOIKEH:

3HaTh:

L4 q)l/ISLl‘{eCKyI'O TEOPUH) COBPEMEHHDBIX METOJAOB HUCCJICAOBAHUS, TEXHUKY H METOANKHU

MMPOBEACHUA SKCIEPUMEHTOB.

VYMerh:

¢ AaHAJIU3UPOBATB BO3MOXKHOCTH Q)HSI/I‘ICCKHX METOOOB, HCXO0AA U3 cneuwdom{n

MOCTaBJICHHOH HCCIEN0BATEIbCKOM HIIH 3KCMEPTHON 3a0a41.

Baanern:

® MeTOAMKOH MOJIY4€HUA l'lpaKTl/I‘-leCKOﬁ umbopmauuu Ha OCHOBC HMMCHOUIHUXCA

OKCINEPUMECHTAJIBHBIX JaHHBIX.

3. KOMIETEHIHUHA OBYYAIOUIETIOCA, ®POPMUPYEMBIE B PE3YJIBTATE
OCBOEHHUA JTUCUUILTUHBI

[Mpouecc M3y4yeHUst TUCLMIMIHHBI HAMPaBIeH Ha (POPMHUPOBAHHE BJIEMEHTOB CIEAYHOLNX
koMnereHuud B cooTBercTBuM ¢ PI'OC BO u OIIOII BO no aaHHOMY HanpabieHHIO
MOATOTOBKHU:

a) npodeccuonansubix (1K) - ITK-1, [TK-2. [1K-4.

Tadauna 3.1.
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MaTtpHua ¢BsI3H KOMINETEHUHH, (JOPMHPYEMBIX HA OCHOBE H3Y4€HHS AHCUHIIHHDbI
«DH3HYECKHE METOAbI HCCET0BAHHSD», ¢ BPEMEHHBIMH 3TANIAMH OCBOCHHA €€ COAeP/KAHHSA

Konbi Komnerenuuns Cemectp
KOMIETEHUHH H3y4eHHs
(®roc)
IK-1 CnocoOHOCTE MPOBOOUTH HAYYHBIC MCCICIOBAHUS IO 8
chopMyMHPOBAHHOIN TEMATHKE U MOJy4YaTh HOBLIC HayIHBIC U
NPUKJIAAHBIE PE3YbTATDI
TIK-2 Brnagennue 0a30BBIMU HaBBIKAMM HCIONB30BAHUS COBPEMEHHOM 8
anmapaTypbl MPYU IPOBSACHUHN HAYYHBIX HCCICIOBAHMUIA
11IK-4 CnocoOHOCTE NPUMEHATH OCHOBHBIC €CTECTBCHHOHAYHHBIC 8
3aKOHBI H 3aKOHOMEPHOCTH PA3BUTHS XHMUYCCKOH HAYKH MPH
aHaJn3e NoJy4eHHbIX PE3yJbTaTOB
4. OFBEM JACTUTINHBI A BAABI YUEBHOHN PABOTHI
Tabauua 4.1.
O0bem aAuCUMNNIMHBI H BUABI Y4e0HOH padoThl
Bua yuedHoi padorbl Bcero uacos 8
cemecTp
O0b1as TpyA0eMKOCTb AUCLIMIIUHbI 108 108
AyIuTOpHBIC 3aHATUS 58 58
Jlexuuu 14 14
JlabopaTopHbIe 3aHATHS 42 42
KouTposnb camocrositenbhoii padotsl (KCP) 2 2
CamocrosreneHas padota cryaeHTos (CPC) 50 50




5. COAEP) KAHUE JUCHHUNTIITHHBL, CTPYKTYPUPOBAHHOE TTO TEMAM

(PA3JEJIAM) C YKA3AHUEM OTBEAEHHOI'O HA HUX KOJIMYECTBA
AKAJEMMYECKHX WJIN ACTPOHOMHYECKHX UACOB U BUIOB YUYEBHBIX

3AHATHI
Ta6uua 5.1.
CTpyKTypa H coaep:RAHHE JHCLHHILTHHBI
Bune yuebHoOi padoTEI
Ne o y P DdopMa TEKYIIEro KOHTPOIs
Paznen aucuuMIIMHbL )
n/n 2 Ta6o yCTICBAEMOCTH.
P p.
o Wlekuu - |ICPC
QO pad.
Beenenue. TexuHonorus
XUMUYECKOTO  aHANIH3a.
1 Mertponoruyeckue 8 1 - 4 Tect k nab. pabore Ne 1
OCHOBBbI aHAJIUTHYECKON
XUMHU. .
DneKkTpoxuMHuecKas
2 s 8 1 4 6 Tect k nab. pabote Ne 2
THTPUMETPHS
IloreHLmOMeTpHUYECKHIA
3 H P 8 2 4 6 Tect k nab. pabore Ne 3
METOI aHaIu3a
4 pH-meTpuueckmii meton | 8 2 4 6 | Tect k 126. padote Ne 4
Kynonomerpus.
5 Konayxromerpus nl8 1 6 4 KouTponeHas pabora Ne 1
BOJIbTAMIIEPOMETPUS
Ontuueckune METOMbI : o~
6 AR g 2 6 6 Tect k 1ad. padbote Ne 5
aHanuza
ATOMHO-3MUCCHOHHBIH
7 8 2 4 4 Tect K n1ab. pabote Ne 6
METOZ aHAJIN3a
Mero TJIaMEHHOH -
8 A 8 1 4 4 Tect k nad. padore Ne 7
¢oTromeTpuu
Meronbl MOneKyIApHOH o~
9 A ymp 8 1 4 6 Tect k 1a0. padote Ne 8
CTIIEKTPOCKOTMHH
Crnekrpodoromerpuueck
vl MeTo aHau3a.
10 a ” 8 1 4 4 KouTponbhas pabora Ne 2
JIFOMUHECLIEHTHbIi
METOZ aHAJIH32
Uroro: 14 42 50
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Taoauma 5.2.

KoHkpeTH3auHus pe3yJabTATOB 0CBOEHHS THCLHILIHHBI

IIK-1 Crocobnocms npoeodlms nayuiibie UCCACO0GARUA O CHOPMYAUPOBAHHON MEMAMUKE

1 ROAYUAM b NOGLIE HAYYNBIE U HPUKAAONbIE PE3YA6MANTbl

3HATh: METOAbI 3KCTIEPUMEH-
TaJIbHbIX MCCIIEI0BAHUIA B XU-
MUHU, METOH PErPECCUOHHOTO
AHAJIN34, METOABI ONITUMH3a-
LHMH SKCTIEPHMEHTANbHBIX HC-
CJIEIOBAHMIA, CrtocoObI MIaHK-
POBaHMS 3KCIIEPUMEHTA; BO3-
MOKHOCTH B 00J1aCTH HCMOb-
30BAHUSA ANIapaTypel H 0Oopy-
IOBAHMS [JIsI BBIMOJIHEHHUS KC-
cJieqOBaHMH.

¥YMeThb: OCYLIECTBIISATH Bbl-
Oop obopynoBaHUst U METO-
IVK JJIS1 PEIICHUST KOHKPET-
HBIX 337124, SKCIUTyaTHpO-
BAaTb COBPEMEHHYIO arnmnapa-
TYpy 1 obopymoBaHue; rja-
HUPOBATb XUMUUECKHIT 3K-
CNepUMEHT; 00padaTbiBaTh
SKCHEPHUMECHTAJIBHBIC
TAaHHBIC.

Baaagern: HaBbikaMu paboThl
C COBPEMEHHOIi anmapatypom
U MeToAnKaMu 06paboTkn
3KCIEPHUMEHTAJIbHBIX PE3YJIb-
TaTOB.

[IK-2  Baademie nacolkami HCHOA306INUSE COGPEMEHNON AnIapantypsl Hpi Hpoceoeni

Hayynsix uceaedoeanit

3HATh: TEXHUYECKUE TAHHBIE
COBPEMEHHOM aNnapaTypel,
LEJIBIO TIOJTYYEHUsT TOCTOBEP-
HBIX PE3YJIbTATOB HAYYHbIX
Uccleg0BaHUM.

¥YMeTh: UCTOIbL30BAThL COB-
PEMEHHYIO anmapaTypy npu
NPOBEOEHHH HAYYHbIX
UCCNEOOBAHUN.

Baagernb: HaBbIKAMU PAabOTEI
Ha COBPEMEHHON anmapaTtype
MPH MPOBEIEHUH HAYYHbIX
HCCJIENOBAHHH.

[IK-4 Crnocobuocns HPUMCHANMb OCHOGHBIC CCMECMBEHHORAYYRBIC 3AKORbBE HPU 06L:}’.")f('()€H‘HH

HO/HEnnbix pe3yabmamoec

3HATB: OCHOBHbIE €CTECTBEH-
HO-HAyYHBbIE 3aKOHBL.

¥YmeTh: HCIONL30BaTh OC-
HOBHBIC €CTECTBCHHOHAY Y-
HBIC 3aKOHBI 1JI1 OTIUCAHUS
CTPOEHHS U CBOHCTB BELIE-
CTB, 11 OOBSICHEHNUS pe-
3YJbTATOB XUMHUYECKUX 3K-
CNEePUMEHTOB; A1 00bsC-
HEHUS CeH()UKU TOBSC-
HUS XUMHYECKUX COCTMHE-
HHi; 0OOCHOBbBIBATH MOJTY-
YEHHbIE BbIBOAbI, MPHMeE-
HSITb METO/Ibl MaTeMaTHYeC-
KOT'O aHaJIH3a MpU peLleHUU
MPUKIATHBIX 3a0a4.

Baagers: conepxkaniem
€CTECTBCHHO-HAYYHBIX 3aKO-
HOB.




Conepmauue AHCUHMIHHbI «PH3HUYecKe METOAbl HCCAEA0BAHMSA

Beeaenue.

[Mpemmer  aHanuTmueckoil  xumuu  (Ay), (GopMynHpoBka U €€ CTPYKTypa.
HNHauBUOyanbHOCTE Ay, €€ MECTO CPeOU APYIUX HAyK, €€ CBsA3b C MPAKTHKOH. 3HauUCNHUE A, B
JKOHOMHKE, OXpaHe OKpyXaiolieli Cpeabl, B 3APaBOOXpPaHEeHHMM W Opyrux cdepax.
AHaUTHYeCKass XUMHs 1 0OLIECTBO.

OcHoBHble npoOaembl Ay CHUXKEHHWE Npuaena OOHapyKeHMs, MOBbILIEHUEe TOYHOCTH
u30UpaTenbHOCTH  aHanu3a, aHanu3 0Oe3 paspylueHus, OUCTAHLMOHHBIH aHalIu3 W Jap.
CoBpeMEHHBIC TCHACHLINH Pa3sBUTHS Ay

TexHoI0rHs XHMHYECKOr0 aHATH3A

Conepxanue xomrnoHeHTOB. Buibop meroma ananusza. AGcomoTHbie (6e33TaloHHbIE) H
OTHOCUTEJNIbHBIE MeTOA bl aHanH3a. OCHOBHbBIE XaPAKTEPUCTHKH METONA aHANNU3a: NPABHIbHOCTb,
BOCTPOU3BOAMMOCTb, W30UPATENBHOCTb, 3KCIPECCHOCTb, KOA(PPHLHEHT UYyBCTBUTENLHOCTH,
npenen OOHAPY>KEHUsl, HWKHSSL U BEPXHss FpaHULIbl OnpeaessieMblx coaep:kaHuii. CTOUMOCTD
aHa m3a. ABTOMATH3ALMS aHANN3a H APYrUe TpeOOBAHHS K METOAM aHAJI3A.

Meronuka TPOBEACHUS [AAHHONO XHMHYCCKOrO aHanusza (METONUKA OMpenesiCHHs).
OcHoBHble craguu nposeneHns xuMmudeckoro ananuza. ['OCT, TV.

Cnocobbl OLIeHKH TNPaBHIBHOCTH PE3YJbTATOB XMMHUECKOrO aHajin3a; HCHONb30BaHHE
CTaHAAPTHBIX 00pas3LoB, MeToA N00aBOK, METOA TPaAyHMpPOBOUHOrO rpauka, COMocTaBieHHe C
APYTMMH MeTOAaMM, BHYTPeHHUN WM BHeWHU koHTponb. CTaHnaapTHble oOpasiibl, aTTecTalus
METOIUK aHAMN3a.

AHanuTHYeCcKOe NPUOOpPOCTPoeHHe B CTPaHe H 32 PyGexom.

Texuuka paboTbl B aHANUTHYECKOH 1a0OpaTOPHH M OCHOBHbIE MNpPaBHUJIAa TEXHUKH
HesonacHocTu. JIuteparypa no aHanuTuueckoi xumun. KoopanHaums ucciaenoBaHuii.
OCHOBHbBIE COCTABHBIE YACTH TEXHOJIOTHH XHMHYECKOT0 AHAJIH3A:

OcHoBHbIe OOBEKTHI aHAMN3A.

[TpoGooTthop 1 MpoOonoaroToBKa.

MeTonbl pa3neneHus, KOHLUCHTPHPOBAHUS U MACKHPOBAHUS.

Mertonbl aHanusa.

Teopus u npakTika npodooTéopa U NPo6ONOATrOTOBKH.

OcHOBbI MOArOTOBKM MaTepHana kK aHanusy. [IpeacrasurenbHOCTh Mpobbl; mpoba 1 0ObeKT
aHanu3a, npoda nm Metoa aHanuza. OTOOp Mpol TOMOreHHOro M reTeporeHHOro COCTaBa.
Crnoco0p! mofyueHus CpeaHeit MPOOH! TBEPIBIX, KUAKHX M ra3000pa3HbIX BEILCCTB FEHEpPabHAS
nadopaTtopHas u aHanusupyemas npoda. KonrponbHas, apOutpaxcHas, BHYTPSHHSSA 1 BHEIUHSAA
naboparopubie npodul. [Torepu u 3arpsizHeHus npobbl. MeTonbl U CPOKH XpaHeHHs npod.
YenoBus craHaapTH3auuH npodooTdopa u npodonoarorosku. F'OCTe1, TV,

OcHoBHble cnocoObl meperoaa B (GoOpMy, HeoOXOAMMYK U1 AAHHOrO BWJA aHaiIM3a.
[Toarotoeka npodsl k aHanu3y. MeTonbl BCKpbITHUs MPoO: pacTBOpeHHE B BOAE, KUCJIOTaX, CMECH
KHCJIOT, INEI0YaX; CNCKAHWe, OIIAB/NCHHE, TCPMHYCCKOS PAa3jIOKCHHE, pAa3OKCHHE TMOx
OABNEHUEM, TPU TOMOLIM BHICOKOYACTOTHOrO paspsiza W B IIasMe, KOMOMHHUPOBaHHE
Pa3JIMUHBIX NPHEMOB; OCOOEHHOCTH Pa3NoKeHHs OPraHUYeCKHX COeTHHEHHH.

MeToabl MACKHPOBAHHS, Pa3Ae/ieHHA, KOHUEHTPHPOBAHHA.

MackupoBaHHe Kak MeTOA TOPMOKEHHS MJIM TIOJHOTO TMOAABAEHUS XHMHUECKOH peaklnu
B MPUCYTCTBUH BELLECTB, CMTOCOOHBIX H3MEHHTD €€ HalpaBjieHHe, CKOPOCTb, MJIM HHTEHCUBHOCTh
AQHATUTHYECKOrO CUTHAJA.

Bumel MackUpOBaHUS — TCPMOOMHAMHYCCKOS (PABHOBECHOE) M KHHETHHYECKOE
(HEpaBHOBECHOE).

['pynnel MackupoBarenei:

1. Bewecrsa, oOpasyroliye ¢ MELIAOLIMMH 3J1eMEHTaMH OoJiee YCTOHUMBBIE COeTUHEH M.
2. BeulecTra, U3MEHSIIOLME CTETIEHb OKUCIEHHS MELIAOLIero HOHa.

N



had

Bemectsa, ocaxcnarouie MeLIaro e HOHBI, HO OCAIOK NPH 3TOM MOYKHO HE OTAENSTh.

4. BewecrtBa co cneuuduueckum aeiicteueM. MackupoBaHHe W J€MACKMPOBAHHE M MX
MCMONb30BaHKEe B aHATTUTHUYECKON XUMUH.

Metonel pazaeneHus U KOHUEHTPUPOBAHMUS.

KonuuecTBeHHBIC XapaKTCPHCTUKK PA3fCHCHUS M KOHLECHTpUpOBaHUS (Kod(pdpuuueHT
pacnpenenenust D, crenenp ussneuenus R, koapduumnent pasmenenus KA/B, xoadpduument
KOHUEHTpHpoBaHus Sk/).

OcakaeHHe H COOCAKACHHE,

Heoprannueckue u opraHvueckue peareHTbl Aast ocaxaeHUs. CrocoObl pasneneHust ¢
HCTONb30BAHUEM KHCJIOTHO-OCHOBHBIX, KOMIUICKCHBIX M OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii. I'pynmoBbie peareHTHI H TNpeAbsiBIsieMble kK HuUM TpeboBaHus. Kiaccudukarms
KaTHOHOB W AHHOHOB B Ka4E€CTBEHHOM aHasn3e (CepOBOTOPOLHBIN METOM, KUCIOTHO-OCHOBHOH
METOZ). KOHLEHTPHPOBAHME MHKPOIJIEMEHTOB COOCAKIEHHEM Ha HEOPraHWYeCKHX |
OpraHuYecKHX COOCaAUTeNsIX.

DKCTPAKLHA.

OCHOBHBIC 3aKOHbl H KOJHYCCTBCHHBIC XapaKTCPUCTHKH 3KCTpakuuu. CKOpPOCTb
skcTpakumu. Knmaccmpukammss SKCTPAKLMMOHHBIX —MPOLECCOB. T[HIBI  3KCTPArHPYROILUXCSI
coequHeHnii. HenonnsoBaHHble 1 MOHHBIE accounarsl. KoopanHaunoHHO-HECObBATUPOBAHHbIE
HeliTpanbHble  coemWHeHud.  BHyTpuxkommniekcHble — coenumHenus.  KOOpIHWHAIIMOHHO-
CONbBATUPOBAHHbIE  HeliTpasibHble  KOMIUIekchl.  KoopanHalMOHHO-HeCONbBAaTUPOBAHHbIE
MOHHbIE  acCOLMaTbl, KOMIUIEKCHble KHUCJIOTbl. CrnocoObl OCYLUECTBIEHMS HKCTPAKLUH.
[Tepromuueckass SKCTpakLus, HENPEPbIBHAS OKCTPAaKUMsA, NPOTHUBOTOYHAA OKCTPAKLIMA.
[TpakTH4eCkOe HCMOMB30BAHME OSKCTpakuuu. PasgeneHue BeECTB. KOHLEHTPHUPOBAHUC.
N3yuenune paBHOBeCHH.

Copouus.

Mexanusm copbumu. CopOunsi Ha akTHBHbIX yrasx. CopOuus Ha HMOHOOOMEHHBIX H
xenaTooOpasyrouux copdentax. CopOuust Ha KpeMHe3eMax W XMMHUECKH MOAN(DULIMPOBAHHbBIX
KkpemHeseMax. CopOius Ha HEOPraHUYECKUX COpOCHTAX.

Apyrue meroasnl.

DnekTpoxumuveckue meronpl. OTroHka (AMCCTUIALMS, BO3TOHKA). 3OHHAA IJIaBKa.
CesnexktuBHOe pacrBopenue. HanpasnenHas kpuctamumzauns. duddy3nonHbie MeTOmbl,
¢notauus u apyrue.

Xpomartorpaduueckie MeToAbl M UX KIaccu(pukalus Mo arperaTHOMY COCTOSIHUKO (a3 —
razoBass ¥ OKMOKOCTHas, IO MEXAHM3My B3aUMOZCHCTBUS copOeHTa U copdarta
(pacnpenenuTenbHas, HOHOOOMEHHAs, ancopOunoHHast, apduHHAsA, OcanoUHasi, aACOPOIHOHHO-
KOMIUIeKCOoOOpa3oBaTeNbHas), MO TEeXHHKE BbIMOJHeHHs (KONnoHo4Has, OymaxHas —
TUIOCKOCTHAsA WJIM TOHKOCNOHHas xpomartorpadus). CrnocoObl MONy4eHHS XPOMATOrpamM.
Xpomarorpapuueckne napamerpel. Teopust xpomarorpadpuueckoro pasaenenus. [asosas
xpomatorpadusi. KuakocTHas konoHouHas xpomartorpadus. [TmockocTHas xpoMarorpagus.

Knaccupuxauus pu3nko-x MMHUECKIX METOAOB aHAJIH?3A.

1.  DJeKTpOXHUMHYECKAs TUTPUMETPHUS MIH 3JICKTPOXMUMHYECCKHE METOIAbl YCTAHOBJICHUS
TOYKM  SkBHUBaJeHTHOCTH. [lotenumomerpus. Konayktomerpus.  KynoHomerpus.
Boneramnepomerpus.

2. Onrtuuyeckye METOAbI aHAIH3A.

a) MeTtoab! aHanIM3a, OCHOBaHHblE Ha ATOMHBIX CIIEKTPax: 3MUCCHOHHbIN (CMeKTpalbHbIN

aHanu3), aToMHas adcopOLus, TIaMeHHast (POTOMETPHSL, PEHTTCHOBCKAs CIEKTPOCKOTIHSL

6) Mertonpl aHaiu3a, OCHOBAHHBIC HA MONEKYJBIPHBIX CHEKTPaxX: CHEKTPO(oTOMETpusS,

momuHecuenuus, MK-cnektpockonus, pesonancusie metoasl — 1P, AMP, SJKP.

3.  ®dusnueckue METOIbI aHANN3A.

Macc — CIIeKTpOMETpHst, ¥ — CMEKTPOCKOTHS, PaJHOXUMHUECKHE.



MeTpoJiorHyecKHe OCHOBbI AHAJJHTHYECKOH XMMHH

OCHOBHbI€ METPOJIOrMUECKHE MOHATHS U TIPEACTABIEHHUS: H3MEPEHHE, METO/bl M CPEACTBA
M3MepeHUil, MeTposiorHYecke TpeOOBaHUs K pe3ylibTaTaM H3MepeHM, OCHOBHbIE MPUHLIUIBI U
crnocoObl  O0ECMEUEHUsT  OOCTOBEPHOCTH  PE3YJIbTaTOB  H3MCEPCHUI,  MOrPEIIHOCTH.
AHaTUTHYECKUH CUrHAJT U MOMEXMU.

Envnnusl koiuvectsa BemecTsa. CnocoObl BbIPaXKEHHA KOHLEHTPALUH.

Oprauu3aunss M METOHOONOTHS  METPOJIOrMYeckoro  ofecrieueHus  AeATeSbHOCTH
aHanmuTHueckoil ciyxObl. [lpoBepka anmapatypbl, aTTecTalus HECTAHAAPTHbIX CPeACTB
u3MepeHUil. MeTposoruyeckas aTTecTalus aHAIUTUUECKHX Ja0opaTopuil.

XUMHYECKHEe PEaKTHUBBL, WX Kiaccupukamuss U oOmas XapaKTCPUCTHKA, HCIBITAHHE
PCAKTUBOB U MX OUHCTKA.

XuMuueckas MepHas 1ocyla v ee rpagyupoBka. AHanutuueckue npudopsl u TpedosaHus
K HUM, KJIACC TOYHOCTH, NMPOBEPKA U IPadyHpoOBKa, COUETaHNsA C MUKpornpoueccamu 1 IBM.

1. DJIeKTPOXHMHYECKass THTPHMETPHSA.

OO0mas XaPaKTEPHUCTHKA SACKTPOXUMHUECKHX METOIOB. Knaccudpukaumns.
OnekTpoXxuMHuuecKas  stueiika.  MHOUKATOPHBIA  3JEKTPON M 3JCKTPOX  CPAaBHEHMUSL.
Anddysvonnpiii  noreHunan. [anbBaHUYECKWi 30EMEHT M JJIEKTPOJUTHYECKas sueiika.
PaBHOBECHDBIE 3NEKTPOXUMUUECKHE CHUCTEMbl. HepaBHOBECHbBIE 3JIEKTPOXHMUYECKUE CHCTEMBbI.
SlBnenys, BO3HMKAlOLUMEe TpU TPOTeKaHMM TokKa (OMMYECKHe MajeHue HaMpsKeHHs,
KOHLIEHTpPAlMOHHAs W KHHeTH4Yeckas nopusauus). llomspusalloHHblE KpHBbIE U HX
UCTIONIB30BAHHE B PA3JIMYHBIX  JJICKTPOXUMHYECKHX  METOAax.  UyBCTBHUTEIBHOCTD,
CENEKTHBHOCTD, BOCIIPOH3BOAUMOCTb, IKCIPECCHOCTD 3JICKTPOX UMHUECKHX METONOB aHAIH3a.

2. TloTeHuHOMeTpPHUECKHI MeTO AHAJIH3A

Teopuss BO3HMUKHOBeHMs noTeHUWanoB. JIBOIHON 3iexkTpuyeckuil cmoil. HopmanbHble
31eKTpOoAHble noTteHuuansl. [ToreHuuan snexktpona B pacTtsope. Ilepenanpsikenue. PeanpHble
SNIEKTPOAHBIC MNOTCHUMAdbl. M3MepeHne mnoTeHuuana. OJNEKTPOObl B MOTCHLUHMOMETPHH.
DNeKTPOAbl CPABHCHMS W HHOUKATOPHBIC 3JIEKTPOAbl. I[IOTEHIMOMETPHYECKOE THUTPOBAHHUE.
['paduueckuii cnocod HaxOKmEHUA KOHEUHOH TOUKH TUTpoBaHuA. pH-merpuueckuii meron
onpeneneHnst KUCNOT 1 OCHOBaHU. CTEKNAHHDBIN BNEKTPOI U €ro XapaKTePHCTHKA.

3. pH-merpuueckuii MmeToa

HoHOCENeKTUBHBIC 3JICKTPOABL. [IpHMEHEHNHE MOTEHIIMOMETPHUUECCKOTO METONA aHAIN3a B
NPaKTHKE AaHaJM3a M ONPENCTACHHS KOHCTAHT AMCCOLMALMM OPraHUYeCKUX pPEareHTOB H
KOHCTaHT YCTOHUYMBOCTH KoMmmiekcoB Me-R.

4. Kyqaonomerpusi. KoHAYKTOMETPHS H BOJIbTAMNIEPOMETPHS

Kynonomerpus.

Teopernueckne oCHOBEL. 3akoH (apamesd. Cnoco0Bl ONMPEneNeHHs KOJHYECTBA
snekTpuyecTBa. [IpsMas U KOCBEHHAst KyJIOHOMETPHs. YCIOBUSL MNPOBEACHUS MNPSAMBIX U
KOCBEHHBIX KYJIOHOMETPUUECKUX  ONpeneNeHni. Kynonomerpuueckoe  TUTpOBaHHUE.
IIpumeHeHne KyTOHOMETPHYECKOTO METOA aHAJIH3A.

Konaykromerpus.

Teope’ruqecxue OCHOBbl KOHAYKTOMETPHUYECKOTO M€0Ja dHaJIN3a. 3J'IeKTpOl'Ip0BO,EI.HOCTb.
YOeneHOE CONPOTHBICHHE. YZAenpHas OBICKTPONPOBONHOCTh, JKBHBAICHTHASI M MOJLIpHAS
SICKTPONPBOAHOCTE.  KOHAYKTOMETpHUECKOe THTpOBaHHE. KpPHBBIE KOHOYKTOMETPUUYECCKOTO
TuTpoBanyus. IlpriMeHenne KOHAYKTOMETPHUECKOrO METONA AHATH3A.

BoabTaMmnepoMeTpHuecKHe MeTO/bI.
Teopusa nonsiporpaduueckoro mMeroaa. Obuune sonpockl. Knaccuueckas nomsiporpagus.
[Tonspu3auuOHHBIE  KpuUBBIC.  Jyekrponbl. — IloreHuuan  noayBosH.  KauecTBeHHBI
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nojsiporpapuveckuii  ananus.  [lonmsporpaduueckuii  ¢on. Teopus  KOJUUECTBEHHOTO
noJsAporpagpuyeckoro aHaausa.

AMMepoOMeTpUUECKOe THTPOBAHMUE.

CyuwHsocTts MeTona. MHAUKATOPHBIE 3NICKTPOABL. BUABI KpUBBIX TUTPOBAHMUS.

5. OnTuueckue MeTOAbI AHANU3A

CospemenHoe cTpoeHne atoma. CrnekTp 2JEKTPOMArHUTHOIO W3JY4YE€HHs, €ro OCHOBHbBIE
XdPaKTEPUCTUKHU U CrnocoObl UX BbIpa’K€HUA (IU'IMH& BOJIHBI, 4AaCTOTA, BOJHOBOE YUCIIQ, SHEprusa
U Ap.).

Metoa aTOMHOH CIIEKTPOCKOIHH.

OcHOBHBIE W BO3OY/KACHHBIE 3JEKTPOHHBIE COCTOSIHUSI aTOMOB. DHEPIETHUYECKUE
nepexonpl. [TpaBuno orbopa. 3akOHbI UCITYCKAHHUS W MOMNIOWEHHS. BEPOATHOCTH 3MEKTPOHHBIX
NepexonoB M BpeMs KU3HH BO3DYIKIAEHHBIX COCTOSHHUI. XapakTepHCTHKA CMIEKTPATbHbBIX JTMHHH.
CB$13b HHTEHCHMBHOCTH € YUCIOM U3TYHArOLIUX HaCTHLL.

6. ATOMHO-DMHCCHOHHBII METOA AHAIM3A

HcTOYHUKY aTOMM3ALUN U BO3OYKICHUS: DJICKTPUUECKUE Paspsiabl (IyroBBIC, HCKPOBBIC H
ap.), TNJaMeHHa, [Ula3MaTpPoOHbl, WHAYKTUBHO-CBS3aHHas ruiasma, Jaszepbl. (OCHOBHbIe
XapakTepUCTHKM  WCTOYHWUKOB aTOMM3aUMWH, TemrepaTypa I[1Ja3Mbl, COCTaB I[JIAMEHH,
KOHLIEHTpaLUs 31eKTpoHOB. PU3nuecKre U XMMUYeCK1e NPOLecChl B MCTOYHMKAX aTOMU3aLUU U
BO30Y>KAEHUS.

MeTponorn4eckue XapakKTePUCTUKU CIEKTPaJbHOIO aHajIM3a: IIyMBI U OTHOLICHHE
CUTHAJ-IIYM, OLEHKA MHHHMAJBHOTO AQHAJIMTUYECKOIO CHUTrHana, Npeaenbl OOHAPYKEHUS.
OcHoBuble TpeGoBaHus K craHzaptam (3tanoHam). KadecTBeHHbIH M KOJNMYECTBEHHDIIT aHAIN3.
KonauuecTBeHHas  3aBMCHMOCTb  MEXKOY  MHTEHCUBHOCTBIO  CIIEKTPAJbHbIX  JIMHUH U
KOHLIEHTpaLlue.

AnnapaTtypa: CTHJIOCKOI, CTUJIOMETpPbI, CrekTporpadbl, KBaHTOMeTpbl. [IpumeHeHue
METOTA.

7. Metoa naamenHol goTomeTpun

Cywnocts merona. [loaroroBka mpoObl k aHanuszy, ocobeHHOCTH BBedeHuss npobbl B
nnameHHa. Topenku W pacneuiutenu. [lnamenusble ¢otomerpsl. [IpumeHeHue nnaMeHHON
oToMeTpuH.

ATOMHO-AGCOPOLMOHHBIN MeTOA.

OcHoBBI MeTOfAa. MICTOYHUKY H3NIYyUCHUS, UX XapaKTepucThKa. MCTOUHHKH aTOMHU3aLUU.
KonuuecTBennblli anann3. CnocoObl onpemenenusi KOHUEHTpauMu. Arnnaparypa. Daktopsl,
BIUAIOLLINE HA pe3ysibTaThl aHanu3a. [lpenmylecTsa u negocratku merona. [lpuMenenue.

PeHTreHoBCKAas H 3JIEKTPOHHAS CMEKTPOCKONMHUSA,

Pentrenosckas cnektpockonus. OcHOBbl MeToaa. Pentreno-abcopOuuoHHBIN aHanus.
Pentrenosckas diyopecuenuns. PeHTreHoBCKast POTOINEKTPOHHASA cekTpockomusi. CyIHOCTD
U XapaKTEPUCTUKA STUX METOAOB.

8.  MeToabl MOJIEKYASPHOH CIEKTPOCKONUH

Cnektpb! Monekya. [TonHas sHeprust MOJeKya Kak CyMMa 3/1€KTPOHHOMN, koaedaTenbHOM 1
BpalllaTeabHON, CXEMbl 3/EKTPOHHBIX YpOBHeil Moneky/bl. OCHOBHble M BO30YXAEHHbIE
SNEKTPOHHBIE  COCTOSIHHUSL. OcOOeHHOCTH ~ MOJCKYJSPHBIX ~ CIEKTPOB. Cnocobel
MOHOXPOMAaTH3ALUH JYYUCTOI SHEPTULL.

Knaccudukamms crektpaabHeix npuOOpoB M MX  XapaKTEPHCTHKA:  AHCHEpCHs,
paspewatowas cuia, cserocusia. [lpeemuukn uznyuenus: GoTo3MysbCHs, (DOTOINEMEHTSI,
toToyMHO)kMTENU. METOABI MOHOXPOMATH3ALIUH.
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9.  CnekrpodoToMeTpHuecKHil METOI AHAJIU3A

OcHosa Metona. OcHOBHOII 3aKk0H ceeronornolenus byrepa-Jlamoepra-bepa. MossipHblii
ko3 puuneHT noraoweHus. BbiOop onTUManbHbIX yCIoBuil (POTOMETPUYECKON peakLiui.
BmusHue pasmuvHBIX (DaKTOPOB HA MOJHOTY 00pasoBaHUsT (OTOMETPHHUCCKOH pPEaKLUIL
IToctpoenne rpagyupoBouHoro rpaduka. IIpHYpMHBI OTKJIOHEHHS OT HPAMOJUHEHHOM
3aBUCHMOCTH ONTHYECKOH TMJIOTHOCTH OT KOHUEHTPALIMK ONPENENAEMOrO BELIECTBA.

Merposnoruueckne xapakTepucTHKN crniekTpodoromerpryeckoro anannsa. [1paBuibHOCTD,
BOCMPOU3BOAUMOCTb, 4YBCTBUTEIbHOCTb, Mpeaen OOHapyKeHWs M AMama3oH OmnpenenseMbix
CONEpPsKaHMH, CEeNeKTUBHOCTb U Ap.

Anmapatypa. CnocoObl MOHOXpOMATH3aUMM JIyuncToM SHeprun. Komopumerpus,
doToMeTpus, cieTpoGOTOMETPHS.

AHanUTHYECKOE  TNpPHMEHEHHE  CNeKTPOPOTOMETPUUECKOrO  METOAAa  aHaju3a.
Kauecrsennbiii ananu3. KonuuectsenHbiii ananns. CrnocoObl onpeneneHns KOHIEHTPALWH
(rpanyvpoBOUHbIH rpadux, MeTOA no0aBoK, nuddepeHLHaNbHbINI MeTOx,
CNEeKTPOPOTOMETPHUECKOE TUTPOBAHUE).

AHanu3  MHOrOKOMIIOHEHTHBIX ~ CHCTeM.  MccleooBaHHME — XHMHYECKHX — CHCTEM
CEeKTPOGOTOMETPHIECKHMU MeTonaMu. OmpeneneHue 4mciaa KOMIOHeHTos. OmpeneneHue
COCTaBa KOMIJIEKCHBIX COEIMHEHMH (MeTOI MOJIAPHBIX OTHOLIEHMH W W3OMEPHBIX Cepuii).
Onpenenenyne KOHCTAHT PaBHOBECHH M T.1I.

JIIoMUHECHEHTHBII MEeTOA AHAJIU3A

PasnuuHble BHObl JIOMMHECHCHLUHH U WX Kiaccupukamms (paiuOOMUHECLICHLIS,
SNICKTPONFOMHHECIICHITISI,  XUMHOMIOMHHECHEHUNs,  (oTomoMuHecueHuus).  OCHOBHBIC
3aKOHOMEPHOCTH  MOJIeKyJapHO#H  (oTomoMuHecueHunn.  He3aBUCHMOCTb — CNEKTPOB
JIOMHUHECLEHLIMH OT IJIMHbI BOJIHbI Bo3Oykaatouwero csera. 3akoH Crokca-Jlommens. [Ipasuno
3epKanbHOI CUMMETPUU CIIEKTPOB NOryoleHus n hayopecueHuun (npasuno JleplunHa). 3aKoH
Basunosa.

Tymenne  JIOMHHECHEHIMM.  TEMICPATYPHOE,  KOHLCHTPUPOBAHHOE,  TYLICHHE
MOCTOPOHHUMH TIPUMECSAMH. METPONOruYecKue XapakKTCPHCTHKH MeTona (MpaBUIBHOCTD,
BOCITPOW3BOIMMOCTDb, CENIeKTUBHOCTb, H30MpaTenbHOCTb, npenen OOHApy)KeHHs, AHana3oH
orpenessieMblX KOHUEHTpauni u ap.).

HcnonbzoBaHue OpraHMueCKUX PEareHTOB B IIOMUHECLIEHTHOM METO/1e aHaJIM3a.

Ontuueckue CBONCTBA peaAKo3eMebHbIX d1eMeHTOB. CobCcTBeHHas NroMUHeCLeHLHs P33,
JIFOMUHECHUPYIOIIHE KOMIUICKCHBIE COCOUHEHUs P30 ¢ HEOPraHUYCCKUMH U OPraHUYECKUMH
peareHTamu.

[IpumeHeHne roMHUHECUeHU Y KOMIIEKCOB P32 m1s UX MHIMBUAYAJIbHOIO ONpenesieHus
NPH UX COBMECTHOM MPHCYTCTBHH.

6. OGPA3OBATEJ/IBHBIE TEXHO/JIOI'HA

IIpenonHeceHHE  TEOPETHYECKOTO  MAaTepHala  OCYLICCTBISICTCS ¢  MPUMCHEHUEM
JNIEKTPOHHBIX  cpeAcTB  oOyueHus.  HekoTopble  paszfenbl  TEOPETHMYECKOTO  Kypca
paccMaTpUBAOTCS € MCMONb30BaHHEM Onepekarolleil CaMOCTOSATENbHON padOThl: CTYAEHTbI
NOJy4aloT 3aJaHHe Ha U3yYeHHE HOBOIO MaTepHala IO €ro H3JIOKEHHS Ha JIEKIHH.

Hns  OHEHKH OCBOCHHUS TEOPETHUYECKOrO MaTepHasa CTYACHTAMU  HCHONB3VIOTCS

MMUCbMEHHbIC 1 YCTHBIC KOHTPOJIbHbIC pa6OTb[.
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B pamkax urenust Kypca npeaycMoTpeHO nocewieHue Gpusnko-xumudeckux nadoparopuii

MPOMBIIINIEHHBIX WU HAYIHO-UCCIIEAOBATEIIbCKUX opraumaunﬁ.

7. IEPEYEHb YYEBHO-METOAWYECKOI'O OBECIIEYEHUSA AJIA
CAMOCTOSATEJBHOW PABOTHI OBYUAIOIIUXCA IO AUCITATIIHHE

(MOJIYJTIO)

JlekLiMOHHBIe 3aHATHS NpoBoAaTes | pa3 Heaento B oObeme | uaca 1 3 wac nabopaToOpHbIX

3aHATHH B 8 cemecTpe.

TecTUpoBaHHe, cobecenOBaHHE, BLIMOJHAOT KOHTPOJIbHbIE PabOThI.

[Tocne okoHYaHHS H3YHYE€HHUA Ka)XIO0H TeMbl CTYOCHTDBI TIPOXOOAT

7.1. TlepeueHb-yuebHO-MeTOAHYECKOrO 0becneueHus 11 00yUaroLUXCst MO AUCLUUNINHE:

1. Tlentun KO.A., Bunkos JI.B. ®uznueckue meToasl uccnenosanus B xumuu. M: Mup, 2009,

2. Tenrtun IO A, Kypammuna I M. OcHOBEI MONIEKYIAPHOI cnekTpockonuu. M: Mup, 2008.

(%]

METOAbI U ONTHYecKas cnekTpockonus. M: Boicu. k., 1987.

Bunkos JIL.B., Tlentun O A, ®usudeckie METOIb! HCCACAOBAHNS B XUMUU. CTPYKTYpHBIC

4. Buakos JI.B., Ilentun KO.A. dusnueckre MeTOAbI HCCIEOOBaHUS B XUMHH. Pe3oHaHCHbIE

U 3JIeKTpoonTuYeckue Metoael. M: Beic. mk., 1989.

5. Hparo P. ®usnueckue Mmeronsl B xumun. B 2-x 7. M: Mup, 1981.

7.2. Ykazanus qyis oOyHarommxcs 110 OCBOGHHIO AHCLHIUTHHbBI

Tabauuna 7.1.. CoaepxaHHe caMocTOATE1bHON paboThl 00yUAO KX CS

Homep | Temwvr'sonpoce, gsinocumvie Ha camocmosimensnoe | Koia-60 | Dopasr padonist
pasoeaa uzyuenue Yacos
(meatvi)
I HccnenoBanne ciekTpoB NOrOLWEHHs MeTaa, 10 cobecenoBaHue,
peareHTa M KOMIIEKCa. TECTOBBII

KOHTPOJb
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JKCTPAKLUHMOHHO-(POTOMETPUHYECKHI METON 10 cobecenoBaHue,

2. pa3aeneHns U OnpeAeaeHNs METaIOB, OPraHHYECKUX TECTOBBIH
COEMHEHHI. KOHTpOJIb
3. CTpoeHHE aTOMOB JIMTAHAOB W UX ONTHYCCKUC 10 cobecenoBaHue,
o TECTOBbLIN
CBOWCTBA.
KOHTPOJb
4. Buabl JIOMUHECLEHLMH — MONEKYNSPHbIE U MOHHbIE, 10 cobecenoBaHue,
TECTOBbIH
UX pasjinyue.
KOHTPOJIb
5. KauecTBeHHbIit CriekTpanbHbIi  aHanmu3 psga npobd 10 cobecenoBanue,
. . TECTOBBIH
MECTHO CBIPbEBOH Oa3bL.
KOHTpOJIb

8. OHEHOYHBIE CPEACTBA JUIA TEKYUEI'O KOHTPOJIA YCIEBAEMOCTHU U
NPOMEXYTOUYHOU ATTECTALIUHU

dDoHAbl OLIEHOYHDBIX cpeacts UM KpUTEPpHUW OLUCHKH MPeacTaBJIieHbl OTHEJbHO, Kak

npuioxkeHne K paboveii nporpamme.

9. YYEBHO-METOAUYECKOE U UH®OPMALIUOHHOE OBECHEYEHUE
AUCHOUIIUHBIL

a) OCHOBHAS JIHTEpaTypa:

1. TTentun FHO.A., Bunkos JI.B. ®usudeckue meroabl vccaenoBands B xumud, M: Mup,
2009.
2. IMentun KO.A., Kypammuna I'M. OcHOBbI MOJNEKyJIsApHOI criekTpockonuu. M: Mup,
2008.
3. Bunxkos JI.B., Tlentun HKO.A. Pusuueckue MeTOAbl HCCAEAOBaHHA B XHMHU.

CtpykTypHble METOABI M ONTUYeckas crnekrpockonusa. M: Beici. wk., 1987,
14
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4. Buaxos JI.B., Tlenrun ). A. dDusznueckue ™eTodbl HCCAEOOBAHMS B XHMHH.
Pe3zoHaHcHble 1 anekTpoonTHieckue Metoasl. M: Beicw. wik., 1989.

5. Hparo P. dusnyeckue Metoasl B xumun. B 2-x 7. M: Mup, 1981.

6. bankep @., Hencen I1. CummeTpus Moniekysn H crektpockomus. M: Mup, Hayumbit
mup, 2004.

0) momOAHHTELHAS THTEPATYpA:

Hodpde B.B., Kocrukos P.P., Pazun B.B. ®Pusnueckue MeToabl onpeneseHus CTPOEHHs
opranuveckux monekys. JI: Beicwas wkona, 1984,

Bunkos JL.B., Mactprokos B.C., Canosa H M. OnpenencHne reOMEeTPUYECKOTO CTPOSHUSI
cBoboaHbIX Monekyn. JI: Xumus, 1978.

Xaprutran M., Xaprutrau W. ['eomerpus monexkyn KOOPAMHAUMOHHBIX COEIHHEHHH B
naposoii paze. M: Mup, 1976.

I'pacemnu k., Cueiieenu M., bankun b. [IpumMenenue cnextpockonuu KP B xumum. M:
Mup, 1984.

Konres I'.C., [Tentun KO.A. Pacuer xonebannii monekysi. M: MI'Y, 1977.

Cmurt A. Ilpukiagnas UK cnekrpockonus. M: Mup, 1982.

T'epubepr I'. DnexTpOHHBIE CIEKTPBI U CTPOCHUE MHOTOATOMHBIX MOJICKYJL. M: Mup, 1969.
3urban K., Hopmunr K., ®@uneman A. 1 ap. DnekTpoHHas cnektpockonus. M: Mup, 1971.
Kapacon T. ®orosnektponnas u oxxe-cnekrpockonus. JI: Mawnnoctpoenue, 1981.
Hedenop B.J. PeHTTe¢HO3NMEKTPOHHAS CIEKTPOCKOMHS XUMHYCCKHX COCOTUHCHUI. M:

Xumns, 1984.

B) Ilporpammnoe obecreuenne n HuTepHeT-pecypcebl

http://www scirus.com/

http://www ihtik lib.ru/

http://www.y 10k ru/books/

http://www.iupac.org/
http://194.67.119.21:89/GetContentForm.asp
http.//www.abc.chemistry. bsu.by/current/fulltext.htm
http://www.anchem.ru/literature/

http://www .sciencedirect.com

http://chemteq.ru/lib/book
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http://www.scirus.com/
http://www.ihtik.lib.ru/
http://www.y10k.ru/books/
http://www.iupac.org/Publications
http://194.67.119.21:89/GetContentForm.asp
http://www.abc.chemistry.bsu.by/current/fulltext.htm
http://www.anchem.ru/literature/
http://www.sciencedirect.com/
http://chemteq.ru/lib/book

10.  http://www.chem.msu.su/rus
11.  http://djvu-inf narod.ru/nclib. htm
12, http://www elsevier.com/

13, http:.//www.uspkhim.ru/

10. MATEPHAJIbBHO-TEXHUYECKOE OBECINEYEHHUE JUCHHUIIJIUHbI

IIpy uTeHMM JEKUMOHHOro Kypca MCIOAb3YeTCsl WH(pOpMaLus, MNpeACTaBleHHAas Ha
clanaax.

[Ipu u3yuenun TexHuku MK- CeKkTpOCKONNH, CICKTPOCKONHH B BUANMOI 1 Y P-o0mactsax
JEMOHCTPUPYIOTCS MPHOOPHL, YCTAHOBJICHHBIC B Ja00paTopuu «PU3UKO-XUMUYECKHE METOIbI
uccnenosadusiy Uurl'y.

TecToBbIH KOHTPOJIb OCYIUECTBIIAETCS C [OMOLIBIO TECTOB MO OTAEJIbHBIM TEMaM WIIHU
pasaenam Kypcea.

TecTe! unu 3agaHys 111 CAaMOCTOSTENBHON PadOTH MO TEMATHKE KaxKaoH TabopaTopHOil
paboThl CBEAEHb! B OTAENbHbIH NPAKTHKYM.

BapuaHTbl 3apnaHuii ans KOHTPOJbHBIX padoOT comepkaTcA Kak Ha OUCKE, Tak H B

OymakHoM Buae. [Ipnu HEOOXOIUMOCTH UX COACPIKAHIE MOKET MEHSITHCSL.
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