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Ilesiu ocBOeHUsT M CITUILIHHBI

Heab0 0CBOEGHMS NUCHMUIUIMHBI SBISETCS OOY4YEHHE TEOPETHUYECKUM U
MPAKTUYECKUM OCHOBAM XHMMHUYECKHUX, (U3UKO-XUMHUYECKUX U (DPU3NYECKUX
METO/I0OB KOJMYECTBEHHOTO aHAIN3a U UACHTH(UKAIINH BEIICCTB.
1. 3apaum QIMCUMILINHBI

3ajadya JUCHUIUIMHBI COCTOMT B TOM, YTO Ha OCHOBAHUM TOJYYEHHBIX
TEOPETUYECKUX 3HAHUUA M TPAKTUYECKOTO OBJAJCHUS METOJaMHU aHalu3a, a
TaKK€ METOJaMHU pacuera pe3ysbTaTOB SKCIEPUMEHTa, ACIHUPAHThI MOTJIHU
MPAaBWIbHO BBIOUpPATh METOJIbI HUCCIEAOBAHUS BEIIECTB B COOTBETCTBUH C
MOCTABJICHHOW TMepel HUMH TNpoOsieMol, pa3paboTaTh CXeMmMy aHalu3a,

IIPAKTUYECKU IPOBECTH €70 U UHTEPIIPETUPOBATH ITOTYUYECHHBIEC PE3YIIBTATHI.

3. MecTo MUCHMILIMHBI B CTPYKType OCHOBHOW mpodeccnoHaIbLHOI
o0pa3oBaTeJIbHOM NPOrpaMMbl  MOCJEBY30BCKOI0  MNMPo(hecCHOHATBHOTO
o0pa3oBaHus (aCHHPAHTYypPA)

HucuumirHa «AHaTUTAYECKass XUMHS» OTHOCUTCA K  CHEIUaIbHBIM
JUCLUUIUIMHAM OTpacid HAayKd M Hay4YHOM CHEIHUalbHOCTH, BKJIOUCHHBIM B
oOs3aTeNbHBIC TV CHUTUIAHBI 00pa3oBaTeNbHOTO LUKJIa OCHOBHOM
npodecCuOHATbLHON oOpazoBaTeabHON IPOTrpaMMBbl MOCJIEBY30BCKOTO
npodeCCHOHAIBHOTO 00pa3oBaHus 1Mo crneruaibHocTh 1.4.2 — « AHaIUTHYECKas
XUMHS» M Bcero Ha ee m3ydeHwe orBomautcs 108 waca (36 wacoB aymuTopHOM
pabotel 1 108 waca camocrosiTenbHON paboThl). B cooTBeTCTBUM € y4eOHBIM
TJTAHOM, 3aHSTHS IPOBOSITCS HA IEPBOM TOy OOyUEeHHUSI.

JucuumiHa TOTOBUT K PEIICHHUIO CIEAYIOIIMX 3a7ad npodeccuoHaibHOM
Hay4YHO-TIEIarOrM4eCKON JeATEIbHOCTH.

B oGnacTu nemarornueckoi e TeIbHOCTH:

-yMEHHUE UCI0JIb30BaTh 3HAHUS M HAaBBIKU B MEAaroruueckou NesTebHOCTH
IIPY MPETIOAaBaHUU JAHHOU JUCITUTIIIHBI.

B oGnactu Hay4HO-HMCCIIEI0BATENbCKON JEATEIbHOCTHU

-yMEHHUE TOCTaBUTh 3ajady, MPOBECTHU AKCIEPUMEHT, CAENaTh BBIBOABI U

o(OPMUTH UX.



B o6nactu MeToan4eckou 1eaTenbHOCTH:

-yMETh Pa30UTh CIOXKHYIO CTPYKTYpPY AMCIHUIUIMHBI Ha COCTaBHBIE YacCTH,
BBISIBUTH TJIaBHBIE M BTOPOCTEINEHHBIE TeMbl, cocTaBisaTe Y MK, PIIJ] u npyrue
JIOKYMEHTBI.

4. TpeOoBaHus K pe3yabTaTaM OCBOCHUS JUCHUNIMHBI

[Ipouiecc  u3ydyeHUss OUCUMIUIMHBI HampaBieH Ha  (QopMUpOBaHUE
CHEAYIOIINX KOMIIETEHIINH:

- BJIaJIETh OCHOBAMU TEOPUM aHATUTUYECKOU XUMHH,

- CHOCOOHOCTh NMPUMEHSTh OCHOBHBIE 3aKOHBI XUMHUHU TPHU OOCYXICHUU
MOJyYEHHBIX PE3yJIbTaTOB, B TOM YHCJE C MPUMEHEHHEM HH()OPMAIMOHHBIX 0a3
JAHHBIX;

- BIAJETh HABBIKAMM  XUMHYECKOTO  DKCIEPUMEHTAa, OCHOBHBIMHU
AHAJMTUYECKUMU METOJJAMH HCCIIETOBAHNS XUMUYECKUX BEIIECTB U MATEPHUAJIOB;

- BJIaJICTh HaBbIKaMU paOOTHI HA COBPEMEHHOW yueOHO-Hay4HO anmapaType
IIPU IIPOBEJECHUN XUMHUYECKUX IKCIIEPUMEHTOB;

- UMETh ONBIT paldOThl HAa CEpUMHON ammaparype, NPUMEHSIEMOW B
AaHAJIMTUYECKUX U PUBNKO-XMMHUUYECKUX HCCIICAOBAHUSAX;

- BJIAJIETh METOAMH PETUCTPALIMH U 00paOOTKHU pe3yJIbTaTOB XUMUUYECKUX

DKCIIEPUMEHTOB;
B pe3ynbTaTe n3ydeHus: TUCIUILIMHBI O0yYarOIIHIACs T0TKEH:

3HaTh:
- POJIb XUMHUYECKOTO aHAIN3a;
- MECTO aHAJMTHYECKON XUMHUU B CUCTEME HaYK;
- CYIIECTBO PEAKIMH W TPOIECCOB, MCIOJIB3YEMbIX B aHAIMTUYCCKON XHMHH,
NPUHITUIBI W 0OJJACTH MCIOJB30BAaHUS OCHOBHBIX METOJOB XHMHYECKOTO
aHanu3a (XUMHYECKUX, (PU3UKO-XUMHYECKUX, (PU3NIECKUX);
- 0COOCHHOCTH TPEJICTABJICHUSI PE3yJIbTATOB HAYYHOW JESATEIHLHOCTH B YCTHOW U
MUCbMEHHON dopme mpu paboTe B POCCUUCKUX H MEXKIYHAPOIHBIX

HCCICAOBATCIIbCKHUX KOJIJICKTHBAX,
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- COBPEMCHHBIC MCTOAUMKHU U IIOAXOJAbl TCOPECTHYCCKOIO M SKCIICPHUMCHTAJIBHOT'O

pEIIeHUs] KOMIUIEKCHBIX XUMHUYECKHUX 3a7ad C MPUBJICYCHHEM COBPEMEHHOTO
NapKa MHHOBAallMOHHOr0 o0opyAoBaHus B pamkax HUP;

- 0COOEHHOCTH OOBEKTOB aHAIN3a.

YMmerh:

-aHAJIM3HUPOBATH BCUICCTBA OPIraHUYCCKOI'O 1 HCOPTaHNYCCKOT'O ITPOUCXOKIACHUS
-IIPOBOAUTDH Ka4eCTBCHHBIN U KOJIUYSCTBCHHBIN aHaJIn3,

- UMETh MOpeacTaBieHUEe 00 OCOOCHHOCTSIX paccMaTpUBAEMbIX CHUCTEM U

(bopMyIMpOBaTH BHIBO/IBI,

- (hOpPMYIUPOBATH IETH JTUIHOCTHOTO U MPOGECCHOHATHLHOTO Pa3BUTHS U YCIOBHS
WX JIOCTKCHMS, MCXOJs W3 TEHJICHIMN pa3BUTHS 00JacTH IpodecCHOoHaTbHON
JeATEIIbBHOCTH, ATAINOB MPO(PECCHOHATBLHOIO POCTa, WHAWBUAYAIBHO-IMYHOCTHBIX
0COOEHHOCTEH.

Baagern:

- METOJIOJIOTHEN BHIOOpPA METOIOB aHAIM3a, UMETh HABBIKU WX TPUMEHEHHUS,

- METPOJIOTHYECKUMHU OCHOBAMH aHAJIN3a,;

-HaBBIKAMU TIOJyYCHHMS, TIEPBUYHON OOpabOTKM M aHaIM3a HAYYHBIX JaHHBIX,
COBPEMEHHBIMM METOJIAMU MaTEMAaTHUYECKOW W CTaTUCTUUECKON 00paboTKu

XUMHUYCCKHUX NaHHBIX



5. OBBEM JUCHUIIJIMHBI U BUbl YYUEBHOU PABOThHI

PacnpenesieHne 4acoB 1o roaam
. Bcero
Buj yueOHoi padoThl 4ACOB o0y4eHHUs
1roxa | 2 rog \ 3 rox 4 rox
AyauTOpHBIE 3aHATHS (BCEro) 144 18
B Tom unce:
Jlexruu (JI) 18
ITpaktuueckue 3ansatus (I113)
Koncynpranuu (K)
CamocrositenbHas patdora (CP, 72
BCEro)
Koumponvnas pa60ma1
Tecm
3aoanue nouckoso-
UCCne008amenbCKo20 Xapakmepa
Hayunwiil pechepam
Tloozomoeka Kk ceMuHapcKum u
NPAKMUYECKUM 3AHAMUAM
pyeue 6udvl camocmosmenbHol
pabomul
Bu npoMexxyTO4HOM aTTeCcTaIiu: 3a4er
(3auer, aK3aMeH)
OO01as TPyA0EMKOCTh:  Yachl 144
3a4eTHLIE SIUHUIIBI 4
6. Conep:xaHue JTUCHUNINHBI
6.1. Conep:xanue pa3aesia 4 TUAAKTHYECKOI eTHHUIBI
Ne Tema nexkuunu Kou-Bo
qacCcoOB
JIE.1.|BBenenue 2
JE.2.|MeTpoiornyeckue 0CHOBbI XUMHUYECKOTO aHAIN3a 2
JE.3.| Tumsl XUMHUYECKUX peaKINil B aHATUTHICSCKOW XUMUHU 4
JE.4.\MeToabl 0OHapyXeHUs U UACHTU(DUKALIIH. 4
JIE.5.|MeTtonb! BeIICNICHUS, pa3/ieieHUs U KOHIICHTPUPOBAHUS 4
JE.6.|"'paBuMeTpruecKuii METO/1 aHaIN3a 4

L KypcrBom yKasaHbl NpUMepbl BUAOB CaMOCTOATENbHOM paboTbl.




JE.7.|91eKTpOXUMHUYECKHE METO/IbI AaHATIN3a 4
JIE.8.|CrekTpoCcKOnmHuecKre METOIbI aHATH3a 4
JIE.9.|Teopus u mpakTrka mpod60oTéopa U MpooOnoAroTOBKU 4
JIE.10]JOcHOBHBIC OOBEKTHI aHAIH3A. 4

Uroro: 36

JAE.1. Bemenme. Ilpeagmer aHanMTUYECKOW  XWMHH, €€  CTPYKTypa.
MeTonoorn4eckue acrekTbl AaHAINTHYECKON XHMHUH; €€ MECTO B CUCTEME HayK,
CBS3b C TMPAaKTUKOM. 3HAYEHHWE AaHAJIUTUYECKOW XHMHUU B  Pa3BUTUHU
€CTECTBO3HAHUS, TEXHHUKH, SKOHOMUKH. OCHOBHBIE aHAIUTHUYECKUE MPOOJIEMBI:
CHIDKEHUE Tpefena OOHapyKEHUs; MOBBIIIEHHE TOYHOCTH U M30MPATEIbHOCTH,
HKCIIPECCHOCTH aHalli3a; aHaiu3 0e3 pa3pyllieHHs; JIOKAJbHBIA aHaJu3;
JNVCTAaHIIMOHHBIM aHanu3. Buapl aHanm3a: M30TONHBIN, DIEMEHTHBIN, CTPYKTYPHO-
rpynmnoBoil  (GyHKUIMOHAIBHBIN), MOJEKYJSIPHBINA, BEIIECTBEHHBIN, (Ha30BbIN.
Xumuyeckue, puznyeckue U OMOJIOrHYeCKUe METOIbI aHalin3a. Makpo-, MUKpPO- U
YIABTPAMHUKPOAHAIIU3.

OcHOBHBIE 3Tambl pPa3BUTUS aHANUTUYECKOW Xumuu. COBpPEMEHHOE
COCTOSIHME M TEHJICHIIMU PAa3BUTHS AaHAUIUTHYECKOM XUMHUHU: UHCTPYMEHTAIU3ALIMS,
aBTOMAaTH3alMs, MaTeMaTh3alus, MHUHUATIOPU3alus, YBEJIUMYEHHUE  JI0JHU
(bu3MYEeCKUX METO/OB, MEPEX0J K MHOTOKOMIIOHEHTHOMY aHalHu3y, CO3JaHue
CEHCOPOB U TECT-METOOB.

JE.2. MeTpoJioruyeckne 0CHOBbI XUMHY€ECKOT0 aHAJIU3a

OCHOBHBIE METPOJIOTMYECKHE TOHATHA M IPEACTABICHUS: W3MEPEHUE,
METOJIbI M CPEJCTBAa M3MEPEHUH, METPOJIOTMYECKUe TPeOOBAaHUSA K pe3ysibTaTaM
U3MEpPEHU, OCHOBHBIE MPUHIMIBI M CHOCOOBI oOOecreyeHus: TOCTOBEPHOCTH
pe3yJbTaTOB M3MEPEHUN, NOrpemHOCTH. (OCHOBHBIE CTaIUA XHUMHUYECKOTO
aHanu3a. BeiOop MeToja aHanM3a W COCTaBJICHHME CXeM aHalu3a. AOCOINIOTHBIE

(6e33TanoHHbBIE) U OTHOCUTEIBHBIE METOAbl aHadu3a. AHAJTUTUYECKUN CUTHAT U
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nomexu. OObeMm wuHboOpMaMK B  aHaIUTHYECKOM curHaie. CrnocoObl

ONPEAEIIEHUS COAECPKAHUS IO JAHHBIM AHATUTUYECKUX U3MEPECHUMU.

OcHOBHBIE ~ XapaKTepUCTUKM  METOJAa  aHaiu3a: MPaBUIBHOCTH U
BOCITPOU3BOIUMOCTb, KOA(P(GUIIMEHT YyBCTBUTEIBHOCTU, Mpeaei OOHapyKeHUS,
HUOKHSISET W BEPXHSS TPaHUIBl OMpenesieMbIX coaepkanmit. Knaccudbuxarms
norpemuocTed  aHanuza. CHUCTeMaTHYecKue ¢ CIydalHblE€ IOTPELIHOCTH.
[TorpemHOCTH OTACNBHBIX CTaAWK XUMHYECKOro aHamm3a. CrocoObl OICHKH
MPaBUJILHOCTH: WCTOIB30BAHUE CTAaHAAPTHBIX OOpAa3IoB, METOJ J00aBOK, METO
BAPBUPOBAHUSI HABECOK, COIOCTaBICHUE C ApyruMH mertonamu. CraHaapTHbIE
oOpasipl, WX HW3TOTOBJICHHWE, AaTTECTallisd W HCIHoNb30oBaHue. (CratucThyeckas
o0paboTka pe3yabTaTOB HW3MEPEHHM. 3aKOH HOPMAJIbHOTO paclpeesiCHUs
Ciy4ailHeIX omuOoK, t- u F-pacnpenenenus. Cpennee, nucnepcus, CTaHAApPTHOE
oTKJIOHeHUE. [IpoBepka TrUMOTE3bI HOPMAJIBHOCTH, THUIIOTE3bl OJHOPOAHOCTH
pe3ynbpTaToB u3MepeHud. CrnocoObl OIeHKH mnpaBwibHOCTH. (CTaHIapTHBIC
oOpasnpl. CpaBHeHHME JUCHEPCUHM U CPEIHMX JIBYX METOAOB aHalu3a.
Perpeccuonnslii ananui. Mcnonb30BaHHE METOJa HAMMEHBIIMX KBAJApaTOB IS
MOCTPOEHUS TPATyUPOBOYHBIX TPAdUKOB.

TpeboBaHus K METPOJIOTUYECKOM OIIEHKE B 3aBUCHMOCTU OT 0OBEKTA U 1[ETU
aHanu3a. CrocoObl MOBBIIMICHHUS] BOCIPOU3BOJIUMOCTH W TPABUILHOCTH aHAJIM3a.
Opranuzanusi 1 METOAOJOTHUS METPOJIOTUYECKOTO OOecredyeHus AesTeIbHOCTH
aHAJTUTUYECKOU CITY>KObI. AKKpeauTanus aHaluThuueckux jadboparopuit. [loBepka
anmnaparypbl, aTTeCTallusi HECTAHAAPTHBIX CPEACTB H3MEPEHUW M METOJIMK
aHam3a.

JE.3. Tunbl XHMHYECKHX PeaKIUii 1 MPOLEecCOB B AHAJIMTHYECKOH XUMUM

OCHOBHBIE THUIIBI XUMHUYECKUX PEAKIUHA B AHAUIUTHYECKON XHUMHHU:
KUCJIOTHO-OCHOBHBIE, = KOMIUIEKCOOOpa30BaHUs,  OKHUCJIECHUS-BOCCTAHOBJICHUS.
Hcrnonp3yemMbie TIPOIECCHI:  OCaXJICHHE-PACTBOPEHUE, OKCTPAKIMS, COPOITHS.
KoncTanTsl paBHOBeCHs peakiuid U npoueccoB. COCTOAHUE BEUIECTB B UICATBHBIX
u peanbHbIX cucteMax. CtpykTypa pactBoputeneid u pactBopa. CosnbBaTaius,

HOHM3alusa, AuCConualmsid. HOBGI[GHI/IC QJICKTPOJIUTOB MW HEIJICKTPOIUTOB B
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pactBopax.  Teopuss  JleOas-Xrwokkens.  KoadduimeHtsl  aKTUBHOCTH.

Konnenrpanuonnsie KOHCTaHTHL. OmnucaHWe CIOXKHBIX paBHOBecuidl. OOmas u
PABHOBECHAsA KOHLEHTPALUU. Y CIOBHBIE KOHCTAHTHI.

Kucnorno-ocHoBHbIe peakiiuu. COBpEMEHHBIE MPEICTABICHUS O KUCIOTaX U
ocHoBaHusAX. Teopusa bpencrena-Jloypu. PaBHOBecue B cucreme kucimora -
CONPSDKEHHOE OCHOBAaHME U pacTBoputTellb. KOHCTaHTBI KHUCIOTHOCTH U
OCHOBHOCTH. KuCIOTHBIE M OCHOBHBIE CBOMCTBa pactBopurened. KoncraHTa
aBTOIIPOTOJIN3A. BiMssHUE TPUPOIBI PACTBOPUTENSA HA CHIIY KMCJIOTHI U OCHOBAHMS.
Hupenupyromuit u quddepermupyromnuii 3hPpext pacTBOpUTEIIs.

Kucnorno-ocHOBHOE paBHOBECHE B MHOTOKOMIIOHEHTHBIX CHCTEMaXx.
Bbydepubie pactBopbl u ux cBoicTBa. bydepnas emxoctb. Boerumcnenus pH
pPacTBOPOB HE3APSKEHHBIX U 3apPSKEHHBIX KUCIOT U OCHOBAaHUM, MHOTOOCHOBHBIX
KHUCJIOT U OCHOBAaHU, CMECH KHCIJIOT U OCHOBaHHUI.

Peakiuu  komriekcooOpazoBaHusi. THUIBI  KOMIUIEKCHBIX —COCIMHEHHM,
UCIIOJIB3YEMbIX B aHaNUTU4YecKOM xumuu. Kraccupukamuss KOMIUIEKCHBIX
COCIMHEHNN 10 XapAaKTEpPy B3aWMOJEHUCTBUS METAJUI-JINTAH[, [0 OJHOPOIHOCTH
JUTaHIa U I[EHTpaJbHOrOo WoHa (KomruiekcooOpazoBatens). CBoicTBa
KOMIUIEKCHBIX COCIVMHEHHM, UMEIOIINE AHAIUTUYECKOE 3HAYECHHUE: YCTOMYUBOCTb,
PacTBOPUMOCTD, OKPACKA, JIETYYECTbh.

Crynenyatoe KomiuiekcooOpa3oBaHue. KoJiMuecTBEHHbIE XapaKTEPUCTUKU
KOMILJIEKCHBIX COEAMHEHUIN: KOHCTaHThl YCTOMYMBOCTH (CTyNeHYaThle M 0OIIHeE),
byHKIMS oOpa3oBaHus (cpenuee JIUTaHIHOE 4HCIIO0), byHKIUS
3aKOMIUIEKCOBAaHHOCTH, CTENEHb 00pa3oBaHUs KoMIUleKca. DaKkTophl, BIUSIOLINE
HAa KOMIUIEKCOOOpa3oBaHWE: CTPOEHUE IIEHTPATbHOTO aToMa M JIUTaHJa,
KOHIICHTpAlMsi KOMIOHEHTOB, pH, HOHHas cuia pacTBopa, TeMIeparypa.
TepMoanHaMuuecKkasi U KHHETUYECKask yCTOMYMBOCTh KOMIUIEKCHBIX COETMHEHUMN.
Bnusinue xommiekcooOpa3oBaHUsl Ha PacTBOPUMOCTb COEAMHEHUH, KUCIOTHO-
OCHOBHOE PABHOBECHUE, OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIM MOTEHUINAN CHCTEM,

CTAOMIM3AIMIO  Pa3JIMYHBIX  CTENEHEeW OKHUCICHHS djJeMeHTOB. (CrocoObl
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MOBBIICHUA YyBCTBUTCIBbHOCTH U I/136I/IpaTCJIbHOCTI/I aHaJin3a C UCII0Jb30BaHUEM

KOMIUJIEKCHBIX COEUHECHUMU.

TeopeTnueckne OCHOBBI B3aUMOJICVCTBHUS OPraHUYECKUX PEAreHTOB C
HEOPTaHUYECKUMH  HOHAMHu. BriusHMe  HUX  OpPUPOIBI,  PaCIOJIOXKEHUS
GyHKIIMOHATBFHO-aHATTMTUIECKUE TPYII, CTEPEOXUMHUH MOJICKYJl peareHTa Ha €ro
B3aMMOJICHCTBUE C  HEOPraHMYECKMMH  HMOHaMH. Teopus  aHaANOTUi
B3aMMOJICUCTBHUS MOHOB METAJIOB ¢ HEOpraHMYECKUMHU peareHTamu Trma H-O,
NHs; u HoS u kucnopoa-, a3ot-, cepocojiepxkaluMi OPraHUueCKUMH pPeareéHTaMH.
OCHOBHBIE THUIIBI COEAMHEHUH, 00pa3yeMBbIX C Y4aCTHEM OPraHUYECKUX PEeareHTOB.
Xenarbl, BHYTPUKOMIUIEKCHBIE  CcOeIMHEHHUA.  DakTopbl,  ONpEeAeISIONIne
YCTOMYMBOCTh X€JIATOB. Ba)kKHEHIINE OPraHMYECKHE PEareHThbl, TPUMEHSIEMBIE B
aHanu3e NI pas3zesieHus, OOHApPYKEHHs, OMpEIeNIeHUs HOHOB METaJUIOB, IS
MACKHPOBAHHUS U JIEMacCKUpoBaHUsl. OpraHMYeCKUe peareHThl sl OPraHUuYECKOTO
aHai3a. BO3MOXHOCTM  HCHOJIB30BaHUSI  KOMIUIEKCHBIX  COCAWHEHUN U
OPraHMYECKUX PEAreHTOB B Pa3JIMYHBIX METOAAX aHAIN3A.

OKUCIIUTENBHO-BOCCTAHOBUTEBHBIE PEAKIUN. DJNEKTPOJHBIA TMOTECHIUAIL.
VYpaBuenue Hepucra. CrangapTtHbeli 1 GopMalibHBIA MOTeHIManbl. CBs3b
KOHCTaHThI pABHOBECHS CO CTaHAAPTHBIMU NMOTEHIMaIaMu. HanpaBnenne peakuuu
OKUCIIEHUSI U BOCCTaHOBJICHUS. DakTophl, BIUSAIOLIIME HA HaIpaBJICHUE
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHBIX ~ peakuuil. [loHsTHE 0  CMENIaHHBIX
MOTEHIMaax. MeXaHnu3Mbl OKACIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHM.

OCHOBHBIE =~ HEOPraHMYECKHE W  OPraHUYECKHE  OKHCIUTEId U
BOCCTAHOBUTENM, NPUMEHSIEMbIE B aHanu3e. MeToapl MNpeaBapUTEIIHLHOIO
OKHCJIEHUS U BOCCTAHOBJICHUS ONIPEAEIAEMOTO AJIEMEHTA.

[Ipoueccel ocaxaeHus U coocaxieHusi. PaBHoBecue B cCUCTEME PacTBOp -
ocanok. Ocanku U ux cBoricTBa. Cxema obpazoBaHus ocaaka. Kpucramimiaeckue u
amop(HBIE OCanKU. 3aBUCUMOCTh CTPYKTYpPHI OCajika OT €ro WHIWBUYaTbHBIX
CBOMCTB M YCJIOBUH OCQKICHHUS. 3aBUCUMOCTH (OPMBI OcCajika OT CKOPOCTH
oOpa3oBaHus M pOCTa TMEPBUYHBIX dYacTUIl. DaKTOpbl, BIUSIOINIME Ha

pPacTBOPUMOCTh OCAJIKOB: TEMIlepaTypa, MOHHAsA cuja, AEHCTBHE OJHOMMEHHOTO
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HOHa, pE€aKuuun IMPOTOHU3AIINH, KOMHHCKCOO6pa?>OBaHI/I$[, OKHCJIICHHUA-

BOCCTAHOBJIEHUS, CTPyKTypa W pasMep 4YacTHll. YCIOBUSA MOJy4ECHUS
KPUCTaJUIMYECKUX OCaAKOB. 'oMoreHHoe ocaxkienue. Crapenue ocaaka. [ Tpuannbl
3arpsi3HeHMs  ocaaka. Kiaccupukanus —pasiMuHBIX  BUAOB  COOCAXJIEHUS.
[1on0XHUTENBHOE U OTPULIATENBHOE 3HAYECHHUE SIBJIICHHUSI COOCAKICHUS B aHAJMU3E.
OcobenHoct 00pa3oBaHMs KOJUIOMAHO-AUCIEPCHBIX cucTteM. lcmonbp3oBaHue
KOJUIOMIHBIX CUCTEM B XMMUYECKOM AHAJIM3E.
JIE.4. MeToabl 00HApPYKeHUS U MIEHTH(PUKAIUT

3amaun ¥ BEIOOp METO/a OOHAPYKEHUS U UIEHTU(UKALUN aTOMOB, HOHOB U
XUMHUYECKUX CcOoequHeHuU. J[poOHbIA M cucTtemaTudyeckuid aHanu3. dusmyeckue
METOJbl OOHapyXEeHUs U HUACHTU(PUKAIIMM HEOPraHMYECKUX M OpPraHHMYECKHUX
BEIIECTB. MUKPOKPUCTAIUIOCKONIMYECKUNA AaHAIN3, IUPOXUMHUYECKUM aHaIU3
(OKpalMBaHKWE TUIAMEHH, BO3TOHKA, 0Opa3oBaHHe mepsoB). KanenbHblld aHaIN3.
AHanu3 pacTupaHUEM MOPOILIKOB. XpoMaTOrpaguueckue METO/Abl KayeCTBEHHOIO
aHanm3a. DKCIIPECCHBIM KaYECTBEHHBIM aHAJIU3 B 3aBOJICKUX U IOJIEBBIX YCIOBUSX.

[Tpumepsl MPaKTUYECKOTO MPUMEHEHUSI METO/I0B OOHAPYKEHHUS.

JIE.5. MeToabl Bblae/ieHNs, pa3/ieJleHus 1 KOHIEHTPUPOBAHUS

OcHOBHBIE METOABI PAa3AEiCHHs] W KOHILIEHTPUPOBAHUS, HX pOJb B
XUMHUYECKOM aHajau3e, BbIOOp W oneHka. CoyeTaHue METONOB pasleleHus u
KOHIICHTPUPOBAHUSI C  METOJAaMU  OMNpeJeeHUs; THOpUIHBIE  METOJBbI.
OpHocTyneH4YaTble M MHOTOCTYIIEHYAThle MpoUecchl pazaeneHus. KoHCTaHTbI
pactipenenenus. Koadduiuent pacnpenenenus. CreneHb usBiedeHus. daxktop
paznenenusi. KoadduuneHt KoHIeHTpupOBaHUsI.

Mertoapl  3KCTpakuuu. TeopeTHdecKkne OCHOBBI ~ METOAOB.  3aKOH
pacnpenenenusa. Knaccudukanus SKCTpaKIMOHHBIX — MporeccoB. CKOpOCTb
DKCTPAKIMU. THUIBI  3KCTPAKIUOHHBIX  CHCTEM.  YCJIOBUS  DKCTPAKIHUH
HEOPraHWYECKUX M OpPraHUYEeCKUX coeauHeHul. Peskcrpakumsa. I[lpupoma wu
XapaKTEpUCTUKA ODKCTPAareHTOB. PasieneHrne M KOHUECHTPUPOBAHUE DIIEMEHTOB

MCTOAOM OJOKCTPAKIHH. OcHOBHBIC OpPTraHUYCCKUC PCArCHTBI, UCIIOJIL3YCMbBIC JIA
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pasaciIiCHus  3JICMCHTOB MCTOJAOM OKCTpPAKIHH. CeleKTUBHOE pas3aciicHue

3JIIEMEHTOB METOJOM MOA0Opa OpPraHWYEeCKUX pacTBOpuTenel, m3menenue pH
BOJHOW (pa3bl, MACKUPOBAHUS U IEMACKUPOBAHUSI.

Mertoapl ocaxAeHus U coocaxacHus. [IpuMeHEeHue HEOpraHWYEeCKuX U
OpPraHUYECKUX PEareHTOB sl ocaxaeHus. CrnocoObl pa3jeNeHus OCaXICHHEM
aub0 pacTBOPEHHMEM IMpU pa3IMYHbIX 3HadeHusx pH, 3a cuer oOpa3oBaHus
KOMILJIEKCHBIX COEJUHEHUH W NPHUMEHEHUS OKHCIUTEIbHO-BOCCTaHOBUTEIbHBIX
peakiuii. ['pynmoBbie peareHThl W TNPEAbSBIAEMbIE K HHUM TpeOOBaHUA.
XapakTepuCTUKHU MaJIOpacTBOPUMBIX COEIUHEHUI, HauboJee 4acTo
UCITIOJIb3YEMBbIX B aHanu3e. KOHIEHTpUpOBaHHE MUKPOAIEMEHTOB COOCAKIECHUEM
HA HEOPTaHUYECKUX U OPIraHUYECKUX HOCUTEISAX (KOJUIEKTOPAX).
XpoMmarorpapuueckue MeTo 1l aHaJIn3a

Omnpenenenue xpomarorpaduu. IloHsTHE O MOABMKHOM W HEMOABUKHOU
¢dazax. Knaccupukanuss METoJ0B MO arperaTHOMY COCTOSIHUIO TOABM)KHOM U
HEMOABW)XHOW (a3, MO MEXaHW3My pasJeieHusl, MO TEXHUKE BBIMOIHEHUS.
CnocoObl  moJlydeHHsl  XpoMartorpamMm  ((DpOHTaJIbHBINA, BBITECHUTENIbHBIN,
3NI0eHTHBIN). OCHOBHBIE MapamMeTpbl XpoMaTorpamMMmbl. OCHOBHOE YypaBHEHUE
xpoMarorpadun. CeleKTUBHOCTh U 3(P(EKTUBHOCTh XpOMaTOrpauyecKoro
paznenenus. Teopus TeopeTtmueckux — Tapenok. KuHeTumueckas — Teopwus.
Pa3pemienne kak (akTop ONTUMHU3ALMHM XpPOMATOrpauueckoro mnporuecca.
KauecTBeHHBIN U KOJIMUECTBEHHBIN XpoMaTorpaduuecKuil aHaaus.

l'azoBas xpomatorpadus. ['azo-amcopOruonHas (ra3o-tBeprodasHas) u
ra3o-xuakoctHas xpomatorpadus. CopOEHTBI U HOCUTEIH, TPEOOBAHUS K HUM.
Mexanusm pasnenenusi. Cxema razoBoro xpomarorpada. Komonku. JleTexTopsl,
UX YYBCTBUTEIBHOCTb U CEJEKTUBHOCTb. (OOJacTM NpUMEHEHUs Ta30BOM
xpomaTorpaduu.

XKunkoctHas xpomartorpadus. Bumbl KUIKOCTHOM  xpomarorpadum.
[IpeumyiiectBa BBICOKOA(h(EKTUBHON KUIKOCTHOM Xxpomarorpadguu (BIXKX).
Cxema xuakocTtHoro xpomatorpada. Hacocel, kojsoHkH. OCHOBHBIE THIIbI

ACTCKTOPOB, UX UYBCTBUTCIIBHOCTD U CCIICKTHBHOCTD.
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AncopOuunonHast xKuakocTHass xpomarorpadus. HopmanbHo-(pazoBbiii u

oOpateHHO-(a30BbIi BapuaHThl. [lonsgpHbie U HENOSPHBIE HEMOABUKHbBIE (a3bl U
OPUHLUIBI UX BbIOOpa. MoaupuiupoBaHHbIE CHUJHKAreld KakK COPOEHTHI.
[lopBuxHble Qa3pl W OPUHIUIBI KX BbIOOpa. OO0nacTM NpPUMEHEHUS
aJICOPOIIMOHHON KUIKOCTHON XpoMaTorpaduu.

HNonoobmennas xpomatorpadusi. CrtpoeHue u  (GU3HKO-XUMHUECKUE
CBOMCTBa HMOHOOOMEHHHKOB. HMoHooOMeHHoe paBHOBecue. (CeneKTUBHOCTh
HOHHOTO OOMeHa u ¢akTopsl ero omnpexaensomme. OOmacTu TPUMEHEHUS
nOHOOOMeHHOM  xpomatorpaduu. HWonHas xpomarorpadusi Kak BapuaHT
BbICOKOA((HEKTUBHON HOHOOOMEHHON XpoMaTtorpadpuu. OcoOEHHOCTH CTPOCHUS U
CBOMCTBa COpPOEHTOB JuIsi HMOHHON Xpomarorpadguu. OJHOKOJOHOYHAS H
JIBYXKOJIOHOYHAsE WOHHAs XpomMarorpadusi, uX MpPEeUMYIIEeCTBA U HEIOCTaTKU.
HNonoxpomarorpaduueckoe oOIpenesieHne KaTHOHOB W aHWOHOB. MoOH-mapHas u
aurannooOMenHass  xpomarorpadus. OOmue npunmunbl. [logBuxkHBIE U
HenoABWXHbIE (pa3pl. O0NMaCTH MPUMEHEHHUS.

DKCKII03MOHHAs Xxpomatorpadus. O0mume npuHuuibel Metona. IToaBmxHbie
U HenoABWXHbIE (a3pl. OcoOeHHOCTH MexaHu3Ma pazjeneHusa. Onpenensembie
BEILECTBA U 00JIACTU IPUMEHEHUS METO/IA.

[TnockocTtHas xpomarorpadus. OOume npuHIUIE pasznenacHus. CrnocoOsl
MOJIYYEHHUsS] ITUIOCKOCTHBIX XpomaTorpamm. PeareHTbl [jisi MX MPOSIBICHUS.
bymaoicnas  xpomamoepaghua. Mexanuzmbl  pazaenenus. IlonBuxHbie (asbl.
[IpeumyiiectBa U HENOCTaTKU. ToOHKOCIOUHAA Xxpomamozpagus. MexaHu3mbl
paznenenusi. CopOeHThI U moABUAkHBIE Pa3bl. O0IaCTH TPUMEHEHUS.

JIE.6. 'paBuMeTpUYecKHii MeTO/ aHAJIU3A

CymHOCTh T'paBUMETPUUYECKOTO aHajdu3a, NPEHMMYLIECTBA W HEIOCTaTKU
MeToza. [Ipsamble 1 KOCBEHHBIE METOIBI ONIPEICIICHUs. BaxkHENIIne OpraHndeCcKue
U HEOopraHmyeckue ocagutenu. llorpemHocTd B IpaBUMETPUYECKOM aHAIU3E.
O6mast cxema omnpeneneHuil. TpeOoBaHUS K OCaKIAEMOW M TpaBUMETPUYECKOM
dbopmam. M3MeHeHuss cocTaBa oOcajKa IpPU BBICYIIMBAHMM U MPOKAJIMBAHUU.

TepMorpaBUMETpUUECKUN aHAIINS.
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HpI/IMCpBI IMPAKTUYCCKOIO0 IMPHUMCHCHHA TI'PaBHUMCTPHUUYCCKOI0O METOAA

ananuza. OrnpeneneHue keie3a, ajllOMUHUSA, TUTaHAa B BHJIE OKCHUJIOB.
OnpeneneHue Kaiablud M MarHus; MCTOYHMKUA TOTPEIIHOCTEH TIpU HUX
onpenesnieHnH. Metonbl omnpeneneHuss KpemHus. [IpruMeHeHue OpraHnYecKux
pEeareHToB IS ONIPEACIICHUS HUKEs, KoOaabTa, IIMHKA U MarHusl.
TuTpuMeTpruecKkue METOAbl AaHAIN3a

Metoasl  TUTpuMeTpuyeckoro  aHaimza.  Knaccudukanumsa.  TpeGoanwus,
MPEIbABISIEMbIE K  PEAKIMM B  TUTPUMETPUYECKOM  aHam3e. Buasl
TUTPUMETpUUECKUX  ompeneraeHuil. CrocoObl  BBIpaXKEHMsS]  KOHIIEHTpaluin
pacTBOPOB B TUTPUMETPUHU. OKBHUBAJIEHT, MOJSpHAs Macca HKBUBAJICHTA,
MOJISIpHAsl KOHILEHTpauus. llepBuunbie W BTOpUYHBIE cTaHAapThl. DuUKcaHaJbI.
Bunel kpuBbIX TUTpOBaHMA. @DaKTOpBI. BIMAIOIIME HA XapakTep KPHUBBIX
TUTPOBAaHUSI W BEIWYMHY CKayka TUTPOBAHUA B PA3JIMYHBIX METOAAax. Touka
HKBUBaJICHTHOCTU. CrHocoObl OmpeaeraeHus] KOHEYHOM TOUYKM TUTPOBAHUS B
Pa3IMYHBIX METOJAX.

KucnotHo-ocHoBHOEe TUTpoBaHue. IlocTpoeHne KpuBBIX TUTpOBaHWs. BimsHue
BEJIMYMHBI KOHCTAaHT KUCJIOTHOCTH WJIA OCHOBHOCTH, KOHIIEHTPALMU KHUCJIOT WIIA
OCHOBAHUWH, TEMIIEPATYPHI HA XapaKTEP KPUBBIX TUTPOBAHUA. KHCIOTHO-OCHOBHOE
TUTPOBAaHUE B  HEBOJAHBIX  cpenax. KUCIOTHO-OCHOBHBIE  WMHIMKATOPBL.
[lorpemHoCT TUTPOBAHUS MPU ONPEACICHUH CHUJIBHBIX U CIa0bIX KHUCIOT U
OCHOBAHU, MHOTOOCHOBHBIX KHACIIOT U OCHOBaHHI.

[Ipumepsr npakThdeckoro mnpuMeHeHus. llepBuuHble CcTaHAapThl IS
YCTAHOBJIEHHS] KOHLIEHTPAMU PACTBOPOB KUCIIOT U OCHOBaHUM. [Ipurorosienue u
CTaHIAPTU3ALMS PACTBOPOB COJITHOM KUCJIOTHI M TUAPOKCHAA HATpUsl. TUTpOBaHuE
KHCJIOT, OCHOBaHMM, CMECEW KHCJIOT U CMecell OCHOBaHM. AHaIU3 cMeceu
kapOoHaTa U TruUJIpoKapOOHaTa HaTpus, KapOoHaTa U THUIPOKCHUJA HATPHUS.
Onpenenenne aszora nmo Merony Keenpnansd u conell aMMOHHMS TOPSIMBIM M
KOCBEHHBIM MeTo1amu. OnpeneneHue HUTpaToB U HUTPUTOB.

OKUCIUTENBHO-BOCCTAHOBUTEILHOE TUTpOBaHUE. [locTpoeHne KpuBBIX

TUTPOBaHMS. BiMsiHUE KOHIIEHTpAIlMd MOHOB BOAOPOa, KOMIUIEKCOOOpa30oBaHuUs,
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MOHHOW CHJIBI pacTBOpa Ha XapakTep KpuBbIX TUTpoBaHUsA. (CrnocoObl

OnpeieSIeHUs] KOHEYHOM TOUKHU TUTpoBaHus. [lorpemHocTy THTpOBaHUSI.

Meronbl OKHCIIUTEIbHO-BOCCTAHOBUTEIBLHOTO TUTPOBAHUSL.
[lepmanranatromerpusi. Omnpenenenne sxene3a(ll), wmapranna(ll), okcanaros,
NEPOKCHUAA BOJOPOJA, HUTPUTOB.

HNonomerpuss u mogumerpus. Cucrema HOA-UOAUJA KAK OKUCIUTENb WIIU
BOCCTaHOBUTENb. OmpenesieHne apceHUuToB, apceHatoB, xeneza (III), memu(Il),
raJOreHU1-HOHOB, IEPOKCHJIOB, KHCIIOT.

bpomaromerpus, LIEPUMETpPHS, BAaHA/IATOMETPHS, TUTAHOMETPHS,
xpomomeTpusi. IlepBuuHble W BTOpUYHBIE CcTaHAapThl. lcmonbzyemble
UHIUKaTOpbl. OmpeeneHne HeOPraHMYECKNX U OPraHNYECKUX COEAUHEHUM.

OcanutenbHoe TuTpoBaHue. [locTpoeHne KpuBbIX TUTpOBaHUsA. CrocoObI
OMpENICNICHUs] KOHEYHOW TOUKM THUTPOBaHUS; WHAUKATOPHL. [lorpemHoctu
tuTpoBanus. I[lpuMepsl mpakTHueckoro mnpumeHeHus. Meroasl Dosbrapaa,
dasanca u Mopa.

Kommekcomerpuueckoe TtuTpoBanue. Heopranumueckue u OpraHHuecKue
TUTPaAHTHl B KOMILJIEKCOMETPHUU. MCronb30BaHNE aMUHOIIOJIMKAPOOHOBBIX KUCIIOT
B KoMIUIekcoHOMeTpuH. [locTpoeHue KpuUBBIX TUTPOBAaHUS. MeETAIIOXPOMHBIC
WHUKATOPHl U TPeOOBaHUs, MPEIbSIBIsEMbIEe K HUM. BaxkHeile yHuBepcalbHbIE
u crienuduyeckue METAJIJIOXPOMHBIE WHIUKATOPBI. CriocoOb1
KOMITJIEKCOHOMETPUYECKOTO  TUTPOBAHUS: MpsiMoe, 0OpaTHOE, KOCBEHHOE.
CenekTUBHOCTh TUTPOBaHUSI M CcrnocoObl ee TmoBbimeHus. [lorpemHocTu
TUTPOBAHUSI.

[Ipumepbl npakTUYecKoro npuMeHeHus. OnpeneneHue Kajablus, MarHus,
kKemesa, alFOMUHUS, ME/IM, [IMHKA B pacTBOPax YUCTHIX COJIEH M MPHU COBMECTHOM
MPUCYTCTBUU.

JE.7. DiekTpoxumMmuyecKue MeTOAbl aHATIHU3A

O6mas xapakrtepuctuka MetoqoB. Kiaccuduxaius. DIEKTPOXUMUUECKUE

A4euku. VHIMKATOPHBIM DJJIEKTPOX U JJIEKTPOJ CpaBHEHUs. PaBHOBECHbBIE WU

HCPABHOBCCHBIC JJICKTPOXHUMHUYCCKHC CHUCTCMEIL. }IBJ'ICHI/ISI, BO3HHKAOIUC IIPU
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IIPOTCKaHWKU TOKa (OMI/I‘IGCKOG NaacHUEC HaIPsKCHHA, KOHLCHTPAIWMOHHAsA U

KHHEeTH4YecKas noJisipusanys). [lonspu3alnoHHble KPUBBIE U X HCIIOJIb30BAaHUE B
Pa3IUYHBIX JIEKTPOXUMHUYECKUX METOJAX.

[ToreHmomeTpust

[Ipsimasi motenumometpusa. M3mepenne mnorenHimana. OOpatumbie U
HEOOpaTUMbIE  OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE CHCTEMbI. MHIMKATOpHBIE
anekrponbl. Honomerpus. Kimaccudukanust HOHOCENEKTUBHBIX —AJIEKTPOOB.
XapakTEepUCTUKU  HMOHOCETEKTUBHBIX  AJIEKTPOJAOB:  AJCKTPOAHAS  (PYHKIIMS,
KO(QQUIUEHT CEJIEKTUBHOCTH, BpeMs OTKIUKa. llpuMepsl mpakTHYECKOro
npuMeHeHus: uoHoMerpuu. Ompenenenue pH, HMOHOB HIENOYHBIX METAJUIOB,
raJIOr€HU/I-HOHOB.

IToTeHmomMeTpryecKoe TUTPOBAHME. N3menenue IIEKTPOJHOTO
NoTeHIMana B npouecce TuTpoBaHus. CriocoObl 0OHApyKEHHUsI KOHEUHOW TOYKH
TUTPOBAHUS B  PEAKLUAX: KUCIOTHO-OCHOBHBIX, KOMILUIEKCOOOpa30BaHUs,
OKHUCJIEHUSI-BOCCTAHOBJICHHUS;, MPOIIECCAX OCAXKICHHUS.

[Ipumepsl npakTuueckoro npuMmeHeHus. TurpoBanue (ocdopHoil, cMmeceit
COJITHOM M OOpHOMH, COJITHOM U YKCYCHOHM KHUCJIOT B BOJHO-OPTaHMYECKHUX Cpefax.
OnpeneneHre MOAUIOB U XJIOPUJIOB TP COBMECTHOM MPUCYTCTBUHU.

Kynonomerpus

Teopetnueckue ocHOBBI MeTona. 3akoH Papazaes. CriocoObl ompeaesieHus
KOJIMYeCcTBa JJeKkTpuuecTBa. [IpsiMas KyJIOHOMETpHs U KYJIOHOMETPHUYECKOE
tutpoBanue. KynoHOMeTpuss pH MOCTOSIHHOM TOKE M ITOCTOSIHHOM IOTEHIHAJIE.
BHelHss 1 BHYTpEeHHsISl TeHepalus KyJIOHOMETPUYECKOr0 TUTPaHTa. TUTpOBaHUE
JIEKTPOAKTUBHBIX U 3JIEKTPOHEAKTHBHBIX KOMIIOHEHTOB. OnpeneneHue KOHEUHON
TOYKM TUTpoBaHUs. [IpeuMy1iecTBa U OrpaHMYEHUs METO1a KYyJIOHOMETPHUUECKOTO
TUTPOBAHUS IO CPABHEHUIO C IPYTUMU TUTPUMETPUUECKUMHU METOJIaMH.

[Ipumepsl mpakTHyecKoro npumeHeHus. OnpeneneHue MajiblX KOJIMYECTB
KHUCJIOTHI U LIEJI0YH, TUOCYJIb(paTa HATPHUSL, OKUCITUTENICH-HOHOB METAILIIOB.

Bonbsramnepomerpus
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WNunukaropusie snektpoabl. Kinaccudukaius BoabTaMIEPOMETPUUYECKUX

MetonoB. [lomydyenue M XapakTepuCTHKa BOJbTaMIIEpHOW KpuBoH. [IpenenbHbii
mud¢y3uonnsii  Tok. [lomsporpadus. VYpaBuenue WibkoBuua. YpaBHEHHE
nossiporpaduueckoit BoiHbel MnbkoBuua - 'eiipoBckoro. IloTeHMan moyBOIHBI.
Wnentuduxaius u onpeaeneHue HEOPTraHUIECKUX U OPTaHUYECKUX COCIUHEHUH.
CoBpeMeHHbBIE  BHJBl  BOJBTAMIICPOMETPUM: IIpsiMasi W WHBEPCHUOHHA,
[IEPEMEHHOTOKOBAS; XPOHOAMIIEPOMETPUA c JIMHEWHOU pa3BepTKOU
(octmmnorpadusi). [IpenmytiecTBa 1 OrpaHUYEHUS IO CPABHEHUIO C KJIACCUYECKON
nossiporpaguei.

AMnepomerpuueckoe TuTpoBaHue. CymiHocTh MeTona. WHIuMKaTopHBIE
aNIeKTposbl. BpiOOp mnoTeHIMana HWHIUKATOPHOTO AJeKTpona. Bumabl KpuBBIX
TUTPOBAHMSL.

[IprMepbl MPaKTUYECKOTO TPUMEHEHUS BOJIBTAMIIEPOMETPUUECKAX METOIOB
U aMIEpOMETpUYECKOro TUTpoBaHMs. CHATHE M pacHIMPpPOBKA MOJISIPOTpaMMbl
WHABUAYAJIBHOTO JETospu3aropa - MOHA MeTaJia. Custue
nosisiporpaguueckoro cnekrpa. OnpeneneHrue KOHLEHTPAlUU BEUIECTB METOJ0B
IpaAydpoOBOYHOIO rpaduka W  METOJOM J00aBOK C  HCIHOJb30BaHUEM
KJIACCUYECKOH, OCHMILIOrpaduuecKoi, NepeMEHHOTOKOBOM BOJIbTAMIIEPOMETPHUHU.
AMIiepoMeTpruecKoe TUTPOBAHHUE IUHKA U OUXpoMaTa KaJusl.

CpaBHHTENbHAA XapaKTEPUCTUKA UYYBCTBUTEIBHOCTH W W30UpaATENbHOCTH,
oOJnacTeil NpUMEHEHHMSI JIEKTPOXUMHUECKUX METOOB.

JIE.8. CnekTpockonuyeckne MeTOIbI aHAJIN3a

CnexTp 3JIEKTpOMarHuTHOTO U3JydeHus. OCHOBHBIE THUIBI B3aUMOJCHCTBUS
BEIIECTBA C M3IyYCHHMEM: AMHUCCHs (TEeIioBasi, JIOMUHECLEHIIMS), MOIJIOMICHNUE,
paccessuue. Krnaccudukanusi CHEKTPOCKONMYECKMX METOJOB 10 JHEPIUU.
Knaccudukanms  COEKTPOCKONMMYECKMX  METOAOB Ha  OCHOBE  CIIEKTpa
AJIGKTPOMArHUTHOTO HW3Jy4yeHUs: aTOMHas, MOJEKyJsApHasi, aOcopOIMOHHA,
OMHUCCHOHHAS CIIEKTPOCKOTHSI.

Cnextpsl atomMoB. OCHOBHBIE U BO30YXIECHHbIE COCTOSIHUSI aTOMOB,

XapaKTEPUCTHKU COCTOSTHUH. ODHepreTudeckue rmnepexoasl. [IpaBmma ortbopa.
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3aKOHBI HUCIIYCKaHWA U IOTJIOIICHUS. BepO}ITHOCTI/I QJICKTPOHHLBIX IIEPEXOA0B U

BpEMEHA KW3HU BO30YXICHHBIX COCTOSHUN. XapaKTEPUCTHKU CHEKTPATbHBIX
JIMHUN: TIOJIOKEHUE B CIIEKTPE, MHTEHCUBHOCTD, TOJIYIITUPHUHA.

CrexTpbl MOJIEKYJ; UX O0COOEHHOCTU. C(CXeMbl 3JIEKTPOHHBIX YpOBHEU
Mosiekysbl. IIpencraBieHne O TOJHOM HHEPrUM MOJIEKYJd KAaK CYMMBbI
AIIEKTPOHHOM, KosiebaTeabHOM 1 BpamareabHoil. OCHOBHBIE 3aKOHBI MOTJIONICHUS
anexkTpomMarautHoro wusnydeHuss (byrepa) u 3axkoH wusnydenus (JlomakuHa-
[IIeit6e). CBsI3pb AHAIUTHYECKOTO CUTHAJa C KOHIICHTpAIMEH OMpeaeisieMoro
COECIMHEHUSL.

Anmapatypa.  CnocoObl  MOHOXpPOMATH3alMKd  JYYUCTOM  DHEpPrUH.
Knaccudukainusa cnekTpaibHbIX HOpUOOPOB UX XapaKTEPUCTHKHU. [IpueMHHKH
u3inydeHud. MHcTpymeHTanbHble moMexu. LllyMbl W OTHOUIEHHWE CHUTHAI-IIYM;
OIICHKa MUHUMAJIbHOTO aHATUTUYECKOTO CUTHAJIA.

MeTtoabl aTOMHOM ONTUYECKOM CIIEKTPOCKOIIUU

ATOMHO-3MUCCUOHHBIM MeToA. VICTOUHMKKM aToMM3alud U BO30YKIACHUS:
ANIEKTPUYECKUE pa3psabl  (IyroBbI€, HWCKPOBBIC, TMOHWKEHHOTO JIaBJICHUS),
IJIaMEHA, IUIa3MOTPOHBI, MHIYKTUBHO-CBSI3aHHAs IIa3Ma, JIa3€pbl, UX OCHOBHBIC
xapakTepucTuku. DuU3WYecKMe U XUMUYECKHE TIPOIECChl B HCTOYHUKAX
aTOMM3AIIMU U BO30YKJICHHUS.

Cnektporpaguyeckuii W CIHEKTPOMETPUYECKHM METOAbl aHajau3a, HuX
O0COOCHHOCTH, 00JIacTH MpUMeHeHUs. KauecTBeHHbI U KOJIUYECTBEHHBIM aHAINU3
METOJOM 5SMHUCCHOHHOM cHeKTpoMeTpun IiameHu. OCHOBHas amnmaparypa:
cnektporpadbl, KBaHTOMETphl. [lnamenHbie (POTOMETPBI U CHEKTPOPOTOMETPHI.
MeTposniornyeckue XapakTepUCTUKU U aHATTUTUYECKUE BO3MOXKHOCTH.
AToMHO-(TyOpeclieHTHbBIH ~ MeToA.  [lpuHimmnm  meTona; OCOOCHHOCTH U
MIPUMEHEHHUE.

ATOMHO-a0COpPOIIMOHHBIM ~ MeToA.  AToMm3aTOopbl  (IJIAaMEHHBIE |
HeIylaMeHHbIe). McTouHuKM n3mydeHusi (JIaMIbl ¢ TOJIBIM KaToJ0M, MCTOYHUKU
CIUIOLIHOTO CIEKTpa, Ja3ephl), UX XapakTepucTHKU. CreKkTpaiabHble U (DU3UKO-

XUMHUYCCKHUEC IIOMCXH, CITOCOOBI nux YCTpAaHCHUA. MeTpOHOFI/I‘—IeCKI/Ie
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XapaKTCPUCTUKH, BO3MOXHOCTH, HNPCHUMYIICCTBA M HCAOCTATKHM MCTOJ4, €TO

CPaBHEHHUE C AaTOMHO-3MHUCCUOHHBIM METOOM.

[IpumMepbl MPaKTUYECKOTO0 MPUMEHEHHUSI aTOMHO-3MUCCUOHHOTO U aTOMHO-
a0COpOIIMOHHOTO METOJIOB.

MeTtoabpl aTOMHOM PEHTTEHOBCKOM CIIEKTPOCKOIINHU

PentrenoBckue cmnekTpbl, uX ocobeHHocTH. CrHocoObl TreHepalui,
MOHOXpPOMATH3allU W  PErUCTpallid PEHTIEHOBCKOTO M3IydeHHs. Buabl
PEHTI€HOBCKOM CHEKTPOCKOIHH: PEHTI€HOIMHUCCUOHHAA,
peHTreHoa0copOIMOHHAs, peHTreHo(IIyopecieHTHas. [TpuHun
PEHTT€HOSMHUCCUOHHON CIEKTPOCKOINN; PEHTT€HOCHEKTPAIbHBI MHUKpPOAHAIU3
(oneKTpOoHHBIM  30HA). OCHOBBI PEHTIE€HO(DIYOPECLEHTHOW CHEKTPOCKOINH;
OCOOEHHOCTH M 3HaU€HUE MeToj1a (OBICTPBIN Hepa3pyIIAIOIIUi MHOTO3JIEMEHTHBIN
aHaJK3); IPUMEPHI UCIIOJIb30BaHMUS.

MeTtoapl MOJIEKYJIIPHOW ONTUYECKOW CEKTPOCKOIHUH

MonekynsipHas aOcopOIMOHHAs CIEKTpOoCcKomus (crekTpodoToMeTpusi).
CBsi3b XMMHUYECKOW CTPYKTYpbl COEAMHEHUS € aOCOPOLMOHHBIM CHEKTPOM.
OYHKIIMOHAIBHBIN aHANU3 MO KOJIeOATEIbHBIM M JIEKTPOHHBIM crieKTpaM. CBs3b
ONTUYECKON IIOTHOCTH C KOHLEHTpanue. OCHOBHOW 3aKOH CBETOIOTJIOIICHHUS.
OCHOBHBIE TMPUYUHBI OTKJIOHEHHUS OT 3aKOHA (MHCTPYMEHTAIbHBbIE U (DU3UKO-
xumuueckue). [lonarrne o0 UCTUHHOM U KaxylIeMcs MOJIIpHOM Koddduimente
MOTJIOILIEHHUS.

CriocoObl  MOJIy4€HHUSI OKpAalllEeHHBIX COeAMHEHHH. DoTomMeTpuyecKue
aHAJTUTUYECKUE peareHThl; TpeboBanuss K HUM. CnocoObl omnpeaesieHus
KOHIIEHTpAIMU BelecTB. M3MepeHre BBICOKUX, HU3KUX ONTUYECKUX IUIOTHOCTEN
(muddepennmanbaplii  MeTon). AHaIM3 ~ MHOTOKOMIIOHEHTHBIX — CHCTEM.
[Ipumenenne  Meroma  [UIsL  MCCIENOBAHUS  pPEakUUMd B pacTBOpax
(koMILIeKCOOOpa30BaHus, MPOTOJUTUYECKUX, MIPOIIECCOB arperaimum),
COMPOBOXKAIOIIMXCA HM3MEHEHUEM CIEKTPOB TMOTJIOoLEHUA. MeTposiornueckue
XapaKTepUCTUKA W aHAJIUTHYECKHE BO3MOXKHOCTH. [lpumepnl mNpakTHUECKOTO

IMPUMCHCHHA MCTOIA.
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MOJ'ICKy.H}IpHaH JIOMUHCCHCHTHAsA  CIICKTPOCKOIIMA. KHaCCI/I(I)I/IKaIII/I}I

BUJIOB JIIOMHHECIICHIIMM 0 WCTOYHWUKAM BO30YXICHHS (XEMUITIOMUHECIICHITHS,
OMOJIFOMUHECIICHITUSA, 3JICKTPOJIIIOMUHECIICHIIUSA, (OTOJIOMUHECIICHIIUS W Jp.),
MEXaHU3My U JJIUTEIbHOCTH cBedeHus. duyopecueHuus u docdopecueHus.
Cxema S6nonckoro. 3akoH Ctokca-JIommens. IIpaBuiio 3epkanbHOW CUMMETPUU
JlepminHa. PaKkTOpHI, BIMUSIOIINE HA WHTEHCUBHOCTh JIOMUHECUECHIMH. TylieHue
JIFOMUHECUCHITUU. CnekrtpalnbHble u (U3UKO-XUMHUIECKUE MTOMEXH.
Kosm4uecTBEHHBI aHANWM3 JIIOMHUHECHECHTHBIM METOAOM. METpOoJIorudecKue
XapakTepUCTUKM W  aHAJUTUYECKUE BO3MOXKHOCTH Meroja. (CpaBHeHuUe
BO3MOXXHOCTEI ~ MOJEKYJIsIpHOH  aOCOpOIMOHHONM U JIIOMUHECIEHTHOM
CIIEKTPOCKOIMU MPH ONMPEACICHUN HEOpPraHnYecKux coeauuennil. [Ipenmyiecrna
JIOMUHECIICHTHOM  CIEKTPOCKONUU TPU UJCHTU(DUKAIIMK W ONpPEICIICHUU
OPraHUYECKUX COCAUHECHUH.

MecTO U PoJIb CIEKTPOCKOMUYECKUX METOJIOB B AHAIMTHUYECKOM XUMHUU U
XAMHUYECKOM aHAJIN3E.

ABTOMAaTH3aIMs aHAIN3a U UCIIOJIb30BaHue DBM B aHaIuTHYECKON XUMHHU
Hcnonb3zoBanne DOBM B aHanUTHYECKOM XUMHH: COOp U TepBUYHAs 00paboTKa
pe3yJabTaTOB  aHainu3a; o0paboTKa  MHOTOKOMIIOHEHTHBIX  CIIEKTPOB U
XpoMaTorpaMM. YTpaBiieHHe aHAIMTUYECKUMH TTpUOOpamMu, Co3aHue THOPUTHBIX
yCTpOUCTB aHanu3arop-OBM. IlnanupoBanue M ONTHMHM3aLMs SKCIEPUMEHTA.
CuMiuiekc-ontumusanus. PacueTsl paBHOBECUH.

MareMaTtnueckrue METOAbl B TMPAKTHKE Pa0OThl XWMUKO-aHATUTUYECKUX
JabopaTopui.

ABTOMAaTH3aIMsl U MEXaHMU3alUs XUMHUYECKOr0 aHalin3a. ABTOMAaTU3alus
MEPUOANYECKOT0, TUCKPETHOTO aHalv3a M HENPEPBIBHOTO aHaiu3a B IOTOKE.
[IpOTOYHO-MHKEKITMOHHBIN aHAIN3. ABTOMATU3UPOBAHHbIE MPUOOPHI, CUCTEMBI U
KOMITJIEKCHI, aBTOMAThI-aHAJIU3aTOPhI ISl TAOOPATOPHOTO U MPOU3BOJCTBEHHOTO
aHanuza. IlpuMepsl COBpPEMEHHBIX  BBICOKOI(P(DEKTUBHBIX  AHATUTHYECKUX

npruOOPOB-aBTOMATOB (razoaHanu3aTopsl, XpOMAaTO-MacC-CIEKTPOMETPHI,
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ABTOMATHYCCKHC HpI/I60pI>I U CUCTCMBI AJIA IMTPOTOYHO-MHXCKIMOHHOT'O aHaJIn3a,

JUTst 0TOOpa M aHaMKM3a IPOO KOCMUYECKOTO BEIIECTBA, 1a00paTOpHbIC paOOTHI).
JIE.9. Teopus u npakTuka npo6ooréopa u npooonoAroTOBKI

[IpeacTaBuTENBHOCTH MPOOBI; B3aUMOCBSI3b C 00BEKTOM M METOJIOM aHAJIM3A.
®dakToppl, 00YCIOBIMBAIOLINE pa3Mep MU crmocod OTOOpa MpPeaCTaBUTEIbHOM
npoOel. OTOOp mMpod TOMOIEHHOr0O U TreTeporeHHoro cocrtaBa. CrocoOsbl
MOJYYEHUs] CpeAaHed mNpoObl TBEPABIX, KUJIKUX U Ta3000pa3HbIX BEIECTB;
yCTPOMCTBA W TPHUEMBI, HCIONb3yeMbIE IMPU OSTOM; MEpBUYHAsA OOpadOTKa u
XpaHeHue npo0d; 103UPYIOIINE YCTPOUCTBA.

OcHoBHbIE cIOCOOBI IepeBoia MPOOKI B POpMY, HEOOXOIUMYIO JIJIsl TaHHOTO
BH/IA aHalii3a: PACTBOPEHHE B pA3JIMYHBIX CpElax; CIEKaHue, CIUIaBJICHUE,
pa3ioXKeHHe Mo JEUCTBUEM BBICOKUX TEMIIEPATYp, aBJICHUS, BBICOKOYACTOTHOTO
pa3psiga; KOMOMHUPOBAHHME pPa3IMYHBIX IPHUEMOB; OCOOCHHOCTU PAa3J0KEHUS
OopraHu4eckux coenuHeHuil. CriocoObl yCTpaHEHUS U y4eTa 3arps3HEeHU U MOTEPh
KOMITOHEHTOB MPH MPOOONOATOTOBKE.

JIE.10. OcHoBHBIE 00BEKTHI aHAJIN3A

OOBEKTHI OKpYyKaloleh Cpenbl: BO3MyX, MPUPOIAHBIE U CTOYHBIC BOJIBI,
aTMOC(EepHbIE 0CATKH, IOYBBI, JOHHBIE OTJIOKEHUS. XapaKTepHbIe 0OCOOEHHOCTH U
3aJlayu UX aHaJIu3a.

Hedts u Heprenpoaykrsl. [Tonyuenue, ucciegoBaHue.

bronornueckue m MEOUIMHCKHAE OOBEKTHI. AHAJIMTUYECKHE 3aJa4d B DTOU
ob6nactu. CaHUTapHO-TUTHEHUYECKUN KOHTPOJIb.

['eonornyeckne OOBEKTHI. AHAIM3 CUJIMKATOB, KapOOHATOB, >KEJE3HBIX,
HUKEIb-KOOATbTOBBIX Py, MOTUMETAUTNYECKUX PY/I.

Meramibl, cmiiaBel M JIpyrd€  TPOAYKTHI  METAJLTyprHYeCcKOM
MPOMBINIICHHOCTH. OmpenesieHre YEepPHbIX, I[BETHBIX, PEIKHX, OJaropogHbIX
METaJUIOB U aHalu3 WX CIUIaBOB. AHaIN3 HEMETAUIMUYECKHX BKJIIOYCHUN U
ompejieieHre  Trazoo0pasyroumx — npumeceit B MmeTtaiiax.  KoHTposb

MCTAJUTYPIru4CCKUX IPONU3BOACTB.
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Atomubple Marepuanbl. OmnpeneneHue TOpUs, ypaHa, IUIyTOHHS,

TPAHCIUTYTOHUEBBIX 3JIEMEHTOB U HEKOTOPBIX IPOIYKTOB JACIICHHUS.

Heoprannueckue coenuHeHus. BemectBa 0co00i YHCTOTHI (B TOM YHUCIHE
HOJIyTIPOBOJIHUKOBBIE MaTepUabl, MaTepUabl BBICOKOTEMIIEPATYPHOU
CBEPXIPOBOJAMMOCTH); OINPEAECICHHE B HUX MPUMECHBIX M JIETUPYIOLIUX
MUKpPO3J1€MEHTOB. [10CIOMHBIN U JIOKaNbHBIA aHAINW3 KPUCTAUIOB U IUIEHOYHBIX
MaTEpHAJIOB.

[IpupogHple ¥ CHUHTETMYECKME  OpPraHUYECKHEe  BEHIECTBA U
3JIEMEHTOOPTraHNYECKUE COEAMHEHNUs, MoaUMepbl. Bubl aHanu3a Takux oOBbEKTOB
U COOTBETCTBYIOLIME METOABL. IIprMephl perieHus 3aaa4d KOHTPOIS OPraHuYeCKUX
IIPOU3BOJICTB.

CrennanbHble 00BEKTHI aHAIN3a: TOKCUYHBIE U PaJlnOaKTUBHBIE BEILECTBA,
TOKCHMHBl B TMIIEBBIX  NPOAYKTaX,  HAPKOTUKH,  B3pbIBYaThIE U

JICTKOBOCIIIAaMCHAIOIUCCA BCIICCTBA, I'a3bl, KOCMHUYCCKHUC OOBEKTEI.

6.2. Paznennl nucunmiiunbl (JIE) u Buabl 3ansaTuii

Ne  |Ne nupakTH4ecKoi eIMHHIIBI Yackl 110 BUAAM 3aHATHI Bcero:
Jlexuun [IpakTuuy. Cam.
3aHSATHUS pabora
JAE 1 | Beenenue 2 1 12 15
AE 2 | MeTposiornyeckue oc- 2 2 12 16
HOBBI XUMHUYECKOTO
aHaJIn3a
AE | Tumnsl XUMHYECKUX 2 1 12 15

peakuuii B aHAJUTH-
YeCKOU XUMHHU

AE | Meronsl oOHapyXeHHUS 2 1 10 13
U UJACHTU(PUKALIUH.

JAES5 | Meronsl  BBIIEIICHHS, 2 1 12 15
pasleNcHnusT U KOHIICH-
TPUPOBAHHUSI

AE 6 | ['paBumMeTpudecKuii 2 4 10 16
METO/] aHAJIH3a

AE 7 | DIEKTPOXUMHYECKHE 2 4 10 16
METO/Ibl aHAJTH3A

JAE 8 | CeKTpOCKOIMYECKUE 2 2 12 16
METO/IbI aHAJTN3a

AE9 | Teopuss © mpakTHKa 2 2 14 18

pobooTOOpa U Npodo-
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MIOATOTOBKHU
JAE.10 | OcHoBHEBIE 00BEKTHI 4 4
aHaJIN3a.
HUTOI'O 18 18 108 144

7. CamocTosiTeJIbHAsA padoTa acCMUPAHTOB (HAaHMEeHOBaHHUE TeM, HX
cojiep:kaHue, 00beM B Yacax)

CamocrosiTesibHast padoTa acUpaHTOB MPOBOAUTCS B (opMe HU3yUEHUS
OTJENbHBIX TEOPETUYECKHUX BOIPOCOB IO TpeyiaracMoid JuTepaTtype U
CaMOCTOSITENIFHOTO ~ peUIeHHs 3aJady ¢ JajbHEWIHM UX pa3dopoM  WIK
OOCYXKI€HHEM Ha ayJUTOpPHBIX 3aHATUAX. BO BpeMs caMOCTOATEIbHOM
NOJATOTOBKM oOOywaromuecs oOecnedeHbl JOCTYymoM K 0a3aM JaHHbIX U

OoubnuoTeuHbIM (GOHAAM U JTOCTYIIOM K ceTu HTepHeT.

TEMATHUUYECKHUH IVIAH camMocTosiTeIbHOI padoThI

Ne Tema Kon-Bo
4acoB
1. |Cxema  aHanu3a  MOPUPOJHOTO  OOBEKTa, €€  DJTarbl. 4

IIpensapurensHoe 00CIe0BaHNE

2. |IIpo6ooTOop 00pa3IoB BOM, MOYB, Bo3ayxa. IIpeacraBurenpHas 4
npo0Oa, pazoBas mpoba, cMmernranHas rpoda. [IlpobonoaroToBka.

3. |Meromuka ananmuza. Pesymprar anammza. OlleHKa KadecTBa 4
cormacHo CanlluH w npyrum crangapraMm W HOpMAaTHBaM.
VYnpasistonee penieHue

4. |Bumbl OOBEKTOB aHalW3a: MPUPOIHBIE BOJBI, XO3SIHCTBEHHO- 4
IIATHEBBIE BOJIbI, TEXHOJIOTUYECKUE PACTBOPBI, CTOYHBIE BOJBI U

5. |Cucremarnueckuii aHaJIN3 BOJIBL. [IpaBunBHOCTH 4
MHOTOKOMIIOHEHTHOTO cocTtaBa. [IpuMepsl aHamu3a OOBEKTOB.

6. |OmpenencHue OpraHOJENTHYCCKUAX, (PUBHKO-XUMHUYCCKUX U 4
OAKTEPUOJOTUYECKUX CBOMCTB MUTHEBON BOJBl. YPOBHHU

KOHIIEHTPAIMH MUKPO- MAKPOKOMITIOHEHTOB.

7. |OmnpeneneHue OpraHoOJICITHYCCKUX, (DHU3UKO-XUMUYCCKHX H 4
OAKTEPHOJIOTUYECKUX CBOWCTB POJHUKOBON BOJBI. YPOBHU
KOHIICHTPAIMi MUKPO- MAKPOKOMITIOHEHTOB.
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8. |Omnpenenenue OpPraHOJICNITUYECKHX, (UUKO-XUMHUYECKUX W
OAKTEPUOJOTMYECKUX CBOMCTB IMPOMBIIICHHOW BOABL. YPOBHHU
KOHIICHTpAIIUI MUKPO- MAaKPOKOMITOHEHTOB.

9. |Knaccudukanus BoJ XMMUYECKOMY COCTaBY M MUHEpaIM3alUH,
110 CBOMCTBaM pacTBOpa.

10. |OcHoBHBIE apaMeTpsl cocTaBa BoA: pH, MuHepanu3aus, cyxoi
OCTaToK, OKHUCIISIEMOCTb, MYTHOCTb, OKHUCJIUTEIBHO-
BOCCTAaHOBUTEJbHBIN MOTEHIMA, PACTBOPEHHBIE OPTaHUYECKUE U
HEOPTraHWYECKHUE BEIIEeCTBA, pPACTBOPEHHBIE Ta3bl U JIp.
PacueTHpie = mapameTpbl,  aHAIUTUYECKH  OIpEeisieMble
napameTpbl. HopMupyembie mapameTpsbl.

11. |PacyeTHple =~ mapaMmeTphbl,  AHAIMUTHYECKH  OIpPEICIsiEMbIC
napameTpsl. Hopmupyembie mapameTpsl.

12. |OcHOBHBIE paBHOBECHS B TMOJACHCTEMax BOJHBIX pPacTBOPOB.
Kap6onatnas nogcucrema (CO,, HCO3', CO3?).

13. |®a3oBasi HEOJHOPOIHOCTh. MI3MEHSAEMOCTh COCTaBa BO BPEMEHH
(copOrusi, 3arpsizHeHue, OuoTpanchopmarius).

14, |Metonpl ompeneneHUs MaKpOo- W MHUKPOKOMIIOHCHTOB BOJ H
nous. MoHomeTpust 1 noHHasa xpomarorpadus B aHanuze OOC.

15. |Ananus nouB.  OmnpeneneHue  QUIMKO-XUMUYECKUX
XapaKTepUCTUK  (IMJIOTHOCTh,  BIQXKHOCTh,  IUIACTUYHOCTD,

16. |Anamu3z Bosayxa. CojaepaHue OpPraHMYECKHMX U JIPYTUX
IIPUMECEH.

17. |UccnepoBanve  BIMSHUE  HAa  MPOAYKTHUBHOCTH  TIOYB
HedTe3arps3HEeHU.

18. |HMccnenoBaHue ocajkoB, BBIMAIAONTUX Ha Tepputopuun PU.

19. |OcHOBHBIE TIPUHLMIIBI, YYUTHIBAIOIIMECS TIpU  pa3paboTke
pEeKOMEHAalui 10 TOTPEOIECHUIO MUIIIEBBIX BEILIECTB

20. |HeoOxomuMoe cojaepkaHHE B CYTOYHOM 4YEJIOBEKa palldoHE,
OEJIKOB, JKUPOB, YIJIEBOJIOB, BATAMUHOB U MUKPOJJIEMEHTOB.

21. |benku, >KUpBI, YIJIEBOJbI, MUKPOKOMIIOHEHTBI, OMPEICIISIONTNE
OpraHoOJICNITUYECKHE KaueCTBA MPOIYKTOB

22. | CeHCOpHBIN OpraHOJIENTHYECCKUI aHAIH3.

23. | XMUYECKUW  aHalu3  TUIIEBOTO  CHIphS W KadecTBa
CEJIbCKOXO03SIMCTBEHHOT'O CBIPBSI.

24. |CoBpemeHHBIC TpeOOBaHUS K  aHAJIH3Y. ITepexon Ha
COBPEMEHHBIE (UBHKO-XUMUYECKHE METO/IbI aHaJIM3a

25. |Bocnpou3BoanMocCTh, 3KCIPECCHOCTh METOI0B aHAIN3A.

26. |DOU3WKO-XMMHYECKHE  METOJbI  JJIT  aHajiu3a  IHUIICBBIX,

CEIbCKOXO03SMCTBEHHBIX IMPOJAYKTOB U ChIPb
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27. |XpomMarorpaguueckrue MeTo[bl B (U3NKO-XMMHUECKOM aHaJIN3e 4
IPUPOJTHBIX OOBEKTOB.
Utoro: 108

8. PecypcHoe oGecnieuenmne.
Kadenapa Xumuu pacnonaraer kaapoBbIMH peCypcaMu, TapaHTUPYIOIIUMHU

Ka4eCTBO ITOATOTOBKM aCIMpPAaHTa IO CHEUHAIbHOCTH [.4.2. Ananumuueckas

xumus B coorBeTcTBUU C DI'T.

8.1. O0pa3oBaTebHBIC TEXHOJIOTHH

Marepuanbl  y4eOHOW  AUCHUIUIMHBI — MNPEIOCTABISIOT  BO3MOXHOCTb
aCIMpaHTaM IIOJIyYUTh NPEACTABIECHUE O TEOPETHUYECKUX OCHOBAX HAYKH,
aKIIECHTUPOBaTh BHHMAaHUE Ha BAXHEUIIMX KaTEropusix, €€ METOHO0JIOTHUH,
3aKOHOMEPHOCTSX C 1eJibl0 (OPMUPOBAHUSI 3HAHUM, YMEHHM U HABBIKOB,
HEOOXOUMBIX JIJIs1 YCIIEITHOM Mpo(eCCUOHATBHON eI TEIbHOCTH.

[Ipu pa3paboTke [NaHHOTO Kypca YYHUTBIBAIOTCS CYIIECTBYIOIUE B
COBPEMEHHOW aHAIMTUYECKOM HayKe, MHOrooOpa3ue METOJOB aHalIMu3a
OpPraHUYECKUX BEIIECTB, JTOCTUKEHUS B 00JIACTU COBPEMEHHOTO aHAIUTUYECKOTO
0o00Opy10BaHUs, CYIIECTBYIOIIME HOPMaTUBHbIC HOKYMEHTHl. OCBOEHHE IdaHHOUN
JUCLUILUIMHBI TPELYCMATPUBAET, YTO JIONOJHUATEIBHO BCE TEMBI Kypca U3y4aroTcs
acupaHTaMM  caMocTosATeNlbHO. Ilpm  3TOM  ydWThIBaercd, YTO  Ha
NPEALIECTBYIOIIMX YPOBHSX OOY4YEHHs aClUPAHThl YK€ HMMENIH 3HAKOMCTBO C
OCHOBHBIMU ITOJIOKEHUSMHU HAYKH U UMEIOT COOTBETCTBYIOLIYIO IOATOTOBKY.

OOpaszoBaTenbHbId MpOLECC MO JIUCUUIUIMHE OpraHu30BaH B (QopMme
y4eOHbIX 3aHATUU (KOHTakTHas paboTa (ayAUTOPHOM U BHEAYAMTOPHOM)
oOydJaromnmxcs ¢ MpernojaBareieM, U caMOCTOATeNbHas paboTa O0ydaroImmxcs).
VYyeOHblE 3aHATHS TPEACTABICHBI CIEIYIOUIMMU BUJAMHU, BKIIOYas y4yeOHbIE
3aHSTHS, HAPABJICHHBIE HA IPOBEIECHUE TEKYILETO KOHTPOJIS YCIIEBAEMOCTH:

[ JeKuuu,
[J mpakTh4YeCKue 3aHATHUS;
[] mHAMBUyalbHbIE  KOHCYJbTAlUM W WHBIE  ydeOHbIE  3aHATHSA,

npeaycMaTpUBaKOIIME  HHAWBUIYalIbHYIO paboTy mpemnojaBaTeiss ¢
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oOyyJarommumcs;

[ camocTosaTenbHas pabota o0y4aronmxcs;
[ 3aHATHS UHBIX BUOB.

VY aenbHbIM BeC 3aHATHIA, MPOBOJUMBIX B MHTEPAKTUBHON (opme HE MeHee
30%. IlpumeHsiemble BBl MHTEPAKTUBHBIX METOJIOB OOy4YeHUsS - MpoOJeMHas
JEKIus, JEKUUs C 3alVlaHMPOBAHHBIMHM OINMOKaMH, JIEKIUsA-BU3yanu3auus (c
npe3eHTaen),  JeKIUsA-TUCKycCcHs,  JUCKyccus  (mebaTel) Mo  TemaM
CaMOCTOATENLHON paboThl, TBOpYECKHE 3aJlaHus, paboTa B MalbIX TpYIIaXx,
WHTEPAKTUBHASL 3KCKYpCHs, TPYNIOBOE OOCYXAEHHE (KPYIJIBIA CTOJ), METOJ
MIPOEKTOB U JIp.

[Ipy oOCBOEHMM IUCHMIUIUHBI «AHarumuyeckas Xumus» WCHOIb3YIOTCS
CJIEIyIOLIME COYETaHUs BUAOB YUEOHOW padOThl C MHTEPAKTUBHBIMU METOJAMU U
dbopMaMu  OopraHu3alMy  [IO3HABATEJIBHOM  JESATENIBHOCTH  CTYACHTOB IS
dbopmHpoBaHUs COOTBETCTBYIOIIHNX KOMITETEHUU I U JOCTHKEHUS
3aIJIaHUPOBAHHBIX PE3yJIbTaTOB OOyUEHHUS:
- Ha JIGKIUSAX: KOHCIIEKTUPOBaHUE, Oecea, HarJIsIHbIE ayAM0- U BUI€OMaTepUabl;
aHaJIN3 COBPEMEHHOM JINTEPATYPHI U JP.;
- B OpraHu3allii CaMOCTOSITENIbHOM pabOThl: U3yUEHHE TEOPETUIECKOT0 MaTepraa
JUCUUIUIMHBI C HCIOJb30BaHMEM Internet-pecypcoB, HH(POPMALMOHHBIX 0a3,
METOJAMYECKUX pa3pab0TOK, CHEUUaJIbHOM Y4YeOHOW W HaydyHOM JHMTEpaTyphl,
BBIIIOJIHEHHE TBOPYECKUX, HAYYHO-HCCIEAOBATENIbCKUX 3aJaHUil, MHCbMEHHBIX
paboT, KOHTPOJIBHBIX 33JIaHUM, TECTOB H JIp.;
- B HAy4YHO-UCCJIEOBATENbCKOM paldoTe: MOArOTOBKAa IO 3aJaHHON TeMaTHKe
0030pOB  JUTEpaTyphl, pedeparoB ¢ HCNOIb30BaHHEM Internet-pecypcos,
nH(pOpMAIIMOHHBIX 0a3, METOAUYECKUX pa3pabOTOK, CHElNUaTbHOW Y4eOHOU u
HAYYHOU JINTEPATYPHI U JIP.

JUist U1 ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 37I0POBbS MPEAyCMOTpEHA

opraHu3anusAa I(OHCYJ'IBTEII_[I/If/‘I C UCIIOJIB30BaAHUECM BHGKTpOHHOﬁ ITOYTHI.

8.2. MarepuajibHO-TeXHHMYECKOE OCHAIIICHUE.
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MaTepI/IaHBHO-TCXHI/I‘ICCKOC obecrnieueHUe y‘{C6HOFO nmponecca I10

JUCLUUIUIMHE ONPEACICHO HOPMATUBHBIMH TPEOOBAHUSIMU, PErIaMEHTUPYEMBIMU
npukazoM MuHucTtepcTBa oopazoBanus u Hayku PO Ne 986 ot 4 oktsa6ps 2010 r.
«O0 yTBepxkaeHuu (PenepaabHbIX TPeOOBaHUN K 00pa30BaTEIbHBIM YUPEKICHUSIM
B YacTM MHHHMAaJbHOW OCHAIIEHHOCTH Yy4eOHOro IMpoliecca U 00OpyIOBaHUS
y4eOHBbIX TMOMeEIIECHU», DenepaabHbIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJAapTOM BBICIIETO OOPA30BaHUs IO HAMPABICHUIO MOATOTOBKH.

Jnst mpoBeAeHUsT BCEX BHJAOB YYEOHBIX 3aHATUM MO AUCHUIUIMHE U
oOecrieyeHus: UHTEPAKTUBHBIX METOJIOB OOy4YeHHUs, HEOOXOJIUMBI CTOJIbI, CTYJIbS
(Ha Tpynmy o KOJMYECTBY MOCATOYHBIX MECT C BOBMOKHOCTBIO PACCTAHOBKH IS
KPYTJBIX CTOJIOB, AUCKYCCHH, MPOYEE); TOCKA HHTEPAKTUBHASI C paOOUYUM MECTOM
(MyJIBTUMEUNHBIN IPOCKTOP C SKPAHOM M pabOUYUM MECTOM); KEJIATeNIEH JTOCTYM
B UH(POPMAIMOHHO-KOMMYHHUKAIIMOHHYIO CeTh « HTEepHET».

B cootBerctBue ¢ TpeboBanusiMu OI'T BO npu peanuzanuu HacTosuien
qucuumuinael - OITOIT BO HeoOXoauMo Take YYUTHIBaTH OOpa30BaTelIbHbBIC
NOTPEOHOCTH OOYYarOIIMXCSI C OrPAaHUYEHHBIMM BO3MOXHOCTSIMU 3/I0POBBS,
oOecrieuynBaTh yCIoBUs s UX 2PHEKTUBHON peain3aliuy, a Tak)Ke BO3MOKHOCTH
OecnpensaTCTBEHHOTO JOCTyIa OOYy4aroIIMXCs ¢ OTPAHUYEHHBIMU BO3MOKHOCTSAMHU
3I0pPOBbs K 00beKTaM HHPPACTPYKTYpbl 00Pa30BATEIHLHOTO YUPEKICHHUS.

IpakTukym
1. Becol aHanuTHUYECKHE, TEXHUUYECKUE.
2. Cnektpodoromerp CD-46.
3. Crekrpodorometp apyxiryueBoi Spekord-210 Plus
4. UK ®ypre-cniekrpometp «Uuppamom OT-08»
5. ®orokonopumerpsl KOK-2, KOK-2MII.
6. Monomepsr 130, Dxcniept, AKBUIIOH.
7. AtomHO-abcopOmmoHHbI  criekTpoMerp «MI'A-915» ¢ mporpaMMHBIM
oOecrieyeHueM U HabOpPOM JIaMIl.

8. PryTHbIit mopo3umetp Ilackans 140
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9. T'azoBbIit xpomartorpad «Kpucramm ¢ JeTeKTopamMu IO TErIONPOBOJIHOCTH,

AJIEKTPOHHOMY 3aXBaTy U KaMWUIIPHBIMHU KOJIOHKAMH.

10. YcranoBka muddepeHInanbHO-TEPMUIECKOTO U TEPMOTPABUMETPUUIECKOTO
aHanuza « Tepmockan-2»

11. Cucrema kammuisspHOTO 3J1ekTpodopes3a Kamens-105

12. Ananuzatop xkujkoct «Daroopar-02-3M»

13. OGopynoBanue At TOHKOCIOWHOM XpomaTorpaduu.

14. Mukpockon Mukmen-6

15. DnekTponeus conpoTuBieHus JadopaTopHas Snol 7.2/1100

16. MepHas mocyna, CTYNKHU JJisi MPOOOMOJATOTOBKA M3 arata M SIIMbI, YallKH,
TUTJIM U3 TUIATUHBI, KBapIla, CTEKIIOYTJIEPOIa.

17.lentpudyra, MEITbHUIIBI JIA0OPATOPHBIE

18. CBY munepanuzarop «MuHOTaBp-2»

8.3. IlepeyeHb JIMIIEH3MOHHOTO IPOTPAMMHOI0 00eCIeYeHUs
8.3.1. CucremHoe nporpaMmmMHoe odecrneyeHune
1. JInieH3noHHOE TIpOrpaMMHOE o0ecIieueHue, ucroib3yemoe B UHrI'Y:
1.1. Microsoft Windows 10;
1.2. Microsoft Office Standard 2010;
1.3.  Ilporpammubiii  kommiekc MMUC  «Bwusyanbnas  Cryaus
TectupoBanus»;
1.4. CopaBouHo-npaBoBas cucrema «KoHCyIbTaHT»;
1.5. CnpaBouno-nipaBoBas cuctema «l'apanr;
8.3.1.1. CepBepHoe nporpaMMHoOe o0ecrnevyeHme:
- Windows server,
8.3.1.2. OnepanmoHHbIE CUCTEMBbI MIEPCOHAJBbHBIX KOMIIBIOTEPOB:
- Windows 10;
8.3.2. IIpuxiaaagHoe nporpaMmMHoe odecreyeHmne
- AatuBupyc Kaspersky;

- AC «YueOHble TIaHbI»;
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8.3.2.1. O¢ducHble nporpamMmmal

- Microsoft Office Standard 2010
8.3.2.2. IIporpamMmmbl 00padOTKHN JaHHBIX, MHPOPMALIHOHHbIE CHCTEMBI
8.3.2.3. BHeniHue 3J1IeKTPOHHbIe MH(POPMALMOHHO-00Pa30BaTeIbHbIE PeCypPChl
1. ExxenenenbHuK Hayku u oOpazoBanus lOra Poccum «Axamemusi»
http://old.rsue.ru/Academy/Archives/Index.htm

2. OBC Jlanb. OcHOBHAs KoJuIeKIus. https://e.lanbook.com

3. Prezi (oOmeH npe3eHTanusiMu) http://prezi.com/

4, WikiWall (onnaitHoBast MapkepHas A0cka) http://www.wikiwall.ru/

5. DnekTponHas oubnmmoreka East View http://www.dlib.eastview.com

6 .CHpaBO‘lHO-HpaBOBaﬂ CHUCTCMa «KOHCYHI:T&HT-HJIIOC»

http://www.window.edu.ru

7. B momomrs aciimpanTam http://www.dis.finansy.ru

8. Elsevier http://www.sciencedirect.com;

9. Poccuiickuit XUMHKO-aHATUTHYECKUN TTopTal. http://www.anchem.ru/

9. VYueOHOo-MeTOoaM4Yeckoe W  HHpopManMOHHOEe  olecmeveHHe
TUCHUTITHHBI

9.1. OcHOBHas JUTEpPaTypa

9.1.1. DjiekTpOoHHBbIE YUueOHbIe N3TaHusl (YUeOHUKH, YUeOHbIE TOCO0Us ).
1. Xaputonos 10.f. Ananutnueckas xumusa. B 2 ku. Yueb. [ns By3oB. 6-¢ usg.,

ucnp. u nom. M.: Beiciias mikosa, 2014. http://marc.rsmu.ru:8020/marcwe b2/Default.asp

2.X XaputonoB [O.4., I'puropseBa B.JO. Ananutnueckas xumusa. KauecTBeHHbIN

XUMHUYECKUW  aHamm3:  mpaktukyM. M.:  I'DOTAP-  Menua, 2009

http://marc.rsmu.ru:8020/marcwe b2/Default.asp

3. XapuronoB 10.4., I'puropseBa B.IO. IIpumepsl u 3agaun Mo aHaJIUTHYECKOMN
XUMUHU: (TpaBUMETPHS, IKCTPAKIUS, HEBOJHOE TUTPOBaHUE, (PU3UKO-XUMHUUYECKUE

Metonsl anHanmuza). M..I'DOTAP- Menua, 2007 http://marc.rsmu.ru:8020/marcwe

b2/Default.asp
4. DNEeKTPOHHBIN 3aMadyHUK 10 aHaimuTuueckor xumuu coct. I H. IllpaiitOman,
O.H. bynrakora, H.B. HsanoBa.- Kemeposo, 2012 - 112 c.

http://kit.chem.kemsu.ru


https://e.lanbook.com/
http://prezi.com/
http://www.wikiwall.ru/
http://www.dlib.eastview.com/
http://www.window.edu.ru/
http://www.dis.finansy.ru/
http://www.sciencedirect.com/
http://marc.rsmu.ru:8020/marcwe%20b2/Default.asp
http://marc.rsmu.ru:8020/marcwe%20b2/Default.asp
http://marc.rsmu.ru:8020/marcwe%20b2/Default.asp
http://marc.rsmu.ru:8020/marcwe%20b2/Default.asp
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9.1.2. DeKTpOHHBbIE 0a3bI JAHHBIX, K KOTOPHIM 00ecrne4YeH J0CTYII.
1. Enunoe OKHO JAoCTyma K HMHQOPMAIMOHHBIM  pecypcam

http://window.edu.ru/catalog/

2. THOOYPOK https://infourok.ru/programma-osnoviproektnoy-
devyatelnosti-993360.html

3. Pocmononexs https://fadm.gov.ru

4. OBC «HOpaiit» https://www.biblio-online.ru
5. OBC «ZNANIUM.COM». OcHoBHas KOJIJICKIIUA.
http://www.znanium.com
6. OBC IPRbooks http://www.iprbookshop.ru -
9.1.3. YueOHuUKHU

1. AnekcangpoBa 3.A., TlaiinykoBa H.I'. Anaimtumyeckas xumus. XUMHAYECKHE

METO/IbI aHaTN3a: Y4eOHUK U npakTukyMm. -M.: FOpaiir, 2015.

2. XaputonoB IO.A. Anamurnyeckas xumus. B 2-xt. T.1. O0mme Teopetnyeckue

ocHOBbl. KauecTBeHHbI aHamm3: YueOHuk s By3os/ FO.S.XaputoHoB. -M.:

I'EOTAP-ME/INA, 2014. -688c.

3. XapuronoB [O.A. Anamutnyeckast xumus. B 2-xT. T.2. KonnuecTBeHHbI aHAIM3.

OU3UKO-XUMHYECKHE (MHCTPYMEHTAJIbHBIE) METObl aHAIW3a: YYEeOHHMK /Jisl BY30B/

10.51. Xapuronos. -M.: 'TEOTAP-MEJIUA, 2014. -656c¢.

4. 3onotoB HO.A. BBenenve B aHamutuueckyro xumuio. M.: bunom. Jlabopatopus

3HaHmi, 2016. - 264c.

5. B.M.Bacunsea, WN.B.Illkytuna, C.N.Kapnos, B.®.Cenemenos, B.H.CemeHoB.

CriextpanpHble MeToAbl aHanm3a. [ [pakrnueckoe pykoBoacTBo. M.: Jlans, 2014. -416¢.

6. KebentseB AWM. Anamutuyeckas xumusi. XpoMaTorpaguueckie METO bl aHaIH3a.

M.: HUL] UH®PA-M, Hog.3nanue, 2013, 206c.

7. 3onotoB FO.A. HMctopus m METOAOIOTUSI aHATMTUYECKOW XUMHH. 30510TOB FO.A.

M.: lpoda, 2008r.

8. OCHOBBI aHATMTUYECKON XUMUHU. Y4eOHUK A By30B. B 2-x kH. Ku.1. O6mue


http://window.edu.ru/catalog/
https://infourok.ru/programma-osnoviproektnoy-deyatelnosti-993360.html
https://infourok.ru/programma-osnoviproektnoy-deyatelnosti-993360.html
https://fadm.gov.ru/
http://www.znanium.com/
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BoIpockl. Metosbl paznenenus. Ku.2. Metonbl xumuueckoro ananusa. [log pen.

1O.A. 3omoroBa. M.: Beicmas mkona. 2004.361 c., 503 c.

9. BacunneB B.I1. Ananutndeckas xumus. B 2-xkaurax. M.: Jlpoda, 2003r.

10. BacunbeB B.I1. Ananutuueckas xumus. B 2-x ka. -M: JIpoda. 2004. 368c.,
384c.

11.Ananutnaeckas xumus. B 3-x ku / [Tox pea. JI.LH. MockBuna. -M: Akagemus.

2008., 2010r. 576¢., 302c.

12. DnexTpoaHAIMTUYECKUE METOIbI: TCOPHS U MPAKTHKA : Tiep. ¢ aHrL. / Pem. @.
[onew. - M.: bunom. JIabopaTopust 3nanmii, 2006. - 326¢.: ui. - (MeToibl B

XUMUH).

13. Orrunc b. Xumuueckue u 6uonoruyeckue ceHcopsl: Ilep. ¢ anrn. / b. Orrunc.

- M.: Texnocdepa, 2005. - 336¢.: ui. - (Mup >7€KTPOHUKH ).

14. munar, Bepuep. Ontuyeckast CHEKTPOCKOMNHUS 1JI1 XUMUKOB U OMOJIOTOB: TIEP.
c aura. / B. llImunar. - M.: Texnocdepa, 2007. - 368 c.: ui., Tadn. - (Mup ¢usuku

U TEXHUKH).

15. NU.K.luroBnu. Kypc ananutnueckoil xumun: yueOoHuk i By3oB / M.K.
[utoBuu. - 9-¢ u3x., crep. - CII6.: JIans, 2007. - 496 ¢. win. - (YueOHUKHT 11

BY30B).

16. FO.4.Xapuronos. [IpumMeps! 1 3aj1a4u 10 aHATUTUYECKOU XUMHUH:
(TpaBUMETpHS, IKCTPAKIIKS, HEBOJHOE TUTPOBAHUE, (PUZUKO-XUMHUUECKHE METO/IBI
aHanu3za): yue0. nocodue 15 By3oB / HO. 4. Xaputonos, B.IO. I'puropsena. - M.:
I'DOTAP-Menma, 2008. - 304 c. : Ta0.

9.1.4. YueOHBIE MOCOOUSA

1.Anexcanaposa D.A., I'aiigykoBa H.I'. AHamuTrdeckast Xumus. X¥MAYECKHAE METOTbI
aHanm3a: YueOHUK U npaktukyM. -M.: FOpaiit, 2015.

2. JIypoe 10.1O. CipaBoYHUK 110 aHATUTHYECKOW XUMUU. — /-€ u31. M.:AnbsiHC,
2007

3. Ilerpyxun, O.M. Ananutndeckass XuMus. XUMHUYECKHE METO/Ibl aHAIN3a:

VYuyebnoe mocobue / O.M. IletpyxuH. - M.: Anbsiac, 2016. - 400 c.
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4. IanoBa, M.A. AHanuTruyeckass XuMus U PU3NKO-XUMUYECKUE METO/IbI

aHanuza: YuebHoe mocooue / M.A. UBanosa. - M.: U1 PUOP, 2013. - 289 c.
4. JI.LA.AnakaeBa, 3.X.CynreiroBa. KadecTBeHHBIN aHanm3. YdyeOHOe mocooOwme.

Marac, 2008r

9.2. lonosiHUTEILHAS JIUTEPATYPA

9.2.1. YueOHO-MeTOAN4YEeCKHE MOCOOU (YUeOHbIe 3aJaHNsl)

1. XapuronoB FO.A., JIxabapos /I.H., I'puropseBa B.IO. Anamutuyeckas xummusi.
KomuectBeHHblld  aHamu3. DU3MKO-XUMHYECKHE (MHCTPYMEHTAIbHBIE) METO/bI
anamm3a/ [paktukym. -M.: TEOTAP-MEJIHA, 2012

2. XaputonoB lO.A., I'puropseBa B.FO. Ilpumepsl u 33amaud 1o aHAIMTHYECKOM
xumun -M.: TEOTAP-MEJINA, 20009.

3. Banosa (KonsuioBa) B. Ananutuueckas XuMus U GU3UKO-XUMHUYECKUE METOIbI
aHanu3a: npakTukym. - M.: Jlamkos u K., 2013. -200c.

4. Orro M. CoBpemeHHbIE METO/Ibl aHanuTH4YecKoM xumuu. M.: Jlpoda, 2003-
2004r.

5.®u3nueckue METoAbl UCCIEAOBaHUSI HEOPraHWMYECKUX BEILECTB: yued. mocobue
st By3oB / Ilon pen. A.b. Huxonbckoro. - M.: Akanemus, 2006. - 448c: ui. -
(Bricmiee mpodeccuonanbsaoe oopazoBanue). (Homym. YMO)

6. Tokcukonornueckas Xxumusi: yaeoHuk aiis By30B / [loa pen. T.B. IlneteneBoi. -
2-¢ m31., ucnp. - M.: I'DOTAP-Menua, 2006. - 509 c.: uin. (Pexkom. YMO)

7. Mapuenko, 3urmyHT. MeTtonsl ciekrpoporoMeTpuu B YD 1 BUAMMOM 001acTsxX
B HEOPTaHMYECKOM aHaju3e: mep. ¢ nmojbck. / 3. Mapuenko, M. banbuexak. - M.:
bunowm. Jlabopatopus 3nanwmii, 2007. - 712 c: wi. - (MeToasl B XuMun).

8JIypre, FOmuit FHOnbeBuu. CnpaBoynHuk no ananutuueckod xumuu / HO.IO.
Jlypwe. - 6-¢ uzn., [mepened. ¢ uza. 1989 r.]. - M.: Anwsiac, 2007. - 447 c.: Tabu.,
CXEMBI.

9. Hpyros, Opuii CrenanoBuy. [IpoOonoaroroBka B 3KOJOTMYECKOM aHaJIM3E:
npaktudeckoe pykoBojactBo / FHO.C. Jlpyros, A.A. Poaun. - 3-¢ u3d., nom. u
nepepad. - M: bunom. Jlaboparopus 3nanuii, 2009. - 855 c.: wi. - (Merozas! B

XUMUH).
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10. Jdpyros, FOpuit CtenanoBud. AHanu3 3arpsi3HEHHBIX OMocdhep U MUIIEBBIX

npoAyKTOB: mpaktuueckoe pykoBoactBo / FO.C. Jpyros, A.A. Pomun. - M.:
bunowM. Jlabopatopus 3nanmii, 2007. - 295 c.: wi. - (MeToasl B XUMUR).

11. dpyroB, HOpuii CrenaHoBud. AHanu3 3arpsA3HEHHONW TIOYBBI M OIACHBIX
0TX0JI0B: npakTtudeckoe pykoBojactso / FO.C. Ipyros, A.A. Pogun. - M.: bunom.
JlaGoparopus 3Hanui, 2007. - 424 c.: wi. - (MeToasl B XUMHUH).

10.ATTecTanvs MO JTUCHMILINHE.

Ha y4eOHBIX 3aHATHSX AacCHUPAHTHl BBHIMOJHAIOT 3allJlAHUPOBAHHBIC
HACTOAIICH MporpaMMol OTIElbHBbIE BUABI y4eOHBIX paboT. YueOHOe 3aJaHue
(paboTa) cuMTaeTCs BBINOJIHEHHBIM, €CJIM OHO OLEHEHO IPEeroiaBaTeIeM
ITOJIOKUATEIIBHO.

B pamkax camocToATenbHOW pPabOThl OOyYaroluecss OCYIIECTBISIOT
TEOPETUYECKOE W3YYECHHE IUCLMIUIMHBI C Y4YE€TOM JIEKLIMOHHOIO MaTepuala,
TOTOBATCA K NIPAKTHYECKUM 3aHATUSAM, BBIIOJHAIOT JOMAallHEe 3aJlaHus,
OCYILECTBJISIOT ITIOATOTOBKY K IIPOMEXYTOUYHOU aTTECTALUH.

Texkymas arrecrauus no aucuuiuinHe. OueHWBaHWE O0YyYarollerocs Ha
3aHATUAX OCYLIECTBIIETCS B COOTBETCTBHH C ITOJIOKEHUEM O TEKYIIEH aTTECTALUH
o0y4aroluxcst B yHUBEPCUTETE.

[To wroram TeKyiiei arTrecTalnuu, BEAYIIMA MPENoJaBaTellb OCYIIECTBIISIET
JIOTMTyCK 00y4aroerocs: K MpoMeXyTO4YHOM aTTecTaluy.

Jlonyck K MPOMeKYTOYHOM aTTeCTANMU MO Aucuuiuinae. O0yJdarommiics
JONyCKAaeTcsl K MPOMEKYTOYHOM AaTTeCTalMyd 10 JUCHUILUIMHE B CJIydae
BBINOJIHEHUS UM BCEX 3aJaHUM U MEPOIPHUATHH, NMPEAYCMOTPEHHBIX HACTOSLIEH
IporpaMMoi AMCIHMIUIMHBL B TOJHOM oObeme. [IpenonaBarens MMeEET MpaBo
U3MEHATh KOJIMYECTBO W COJEp’KAHUE 3aJaHUM, BBIJABAEMBIX OOYYaIOLIUMCS
(oOyuatomiemycsi), UCXO/s1 U3 KOHTUHI€HTA.

Homyck oOyvaromierocss K MNPOMEXKYTOYHOW aTTECTAllMU MO JUCIUIUIMHE

OCYILECTBIISIET TPENOIABATENb, BEIYIINN CEMUHAPCKUE (TPAKTUUECKUE) 3aHATHUS.
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OOGyuaronuiicsi, UMEIOIUNA ydeOHbIe (aKaJeMHYECKUE) 3aJI0JDKEHHOCTH

(mpormycky y4eOHBIX 3aHSATUM, HE BBIMIOJHUBLIMKM ycremHo 3afanus(e)) oOs3aH
OTpabOTaTh UX B MOJTHOM 00BEME.

OtpaboTrka  y4eOHBIX (akaeMHYEeCKHUX) 3210/ 2KeHHOCTEe 1o
aucuMIuiuHe (Moaysiaw). B cioydae Hamumuus yueOHOM  (aKageMUUYECKOM)
3aJI0JDKEHHOCTH MO JMCIMIUIMHE, OOydYaroluiicss oTpadaThiBaeT MNPOMYIIEHHbIE
3aHSITUS U BBINOJHAET 3allJIJaHUPOBAHHBIC U BBIJJAHHBIC MTPEMOJABATEIIEM 3aJaHuUsl.
OTpaboTKa IPOBOAUTCS B IEPUOJ CEMECTPOBOTO OOYUYEHUS WUIIU B MIEPUOJ CECCUU
corjacHo rpaduky (pacrycaHuio) KOHCYIbTallUi perojaBaTess.

OOyuaromumiics, = TPOMYCTUBIIUK  JeKyuoHHoe  3aHamue,  0053aH
MPEIOCTAaBUTh TMpernoAaBaTeNio pedepaTUBHBIM KOHCIEKT COOTBETCTBYIOLIETO
pazmena  ydyeOHOM W MoHorpaduueckoil  yurepaTypbl  (OCHOBHOM U
JIOTIOJIHUTENIHHOM) 110 paccMaTpUBaeMbIM BOIPOCAM B COOTBETCTBHUM C HACTOSIIEH
IIPOIPAMMOMN.

OOyuaromuiics, MPOMYCTUBIINNA npakmuyeckoe 3ansimue, OTpadaTbIBAET €ro
B (Qopme pedepaTUBHOIO KOHCIEKTAa COOTBETCTBYIONIETO pazjena ydyeOHOW u
MoHOorpaduyeckoi  nuteparypbl  (OCHOBHOM W JOMOJHUTENBHOW) IO
paccMaTpUBaEMbIM Ha HMPAKMUYECKOM 3aHSTAU BOIPOCAM B COOTBETCTBUM C
HACTOSIIEH MporpaMMon uiu B ¢opmMe, MpeUIoKEHHON npenogaBareneM. Kpome
TOro, BBIMIOJHSET BCEe Y4eOHBIC 3ajaHusd. YuyeOHOEe 3aJaHhe CUYUTACTCS
BBITIOJTHEHHBIM, €CJTM OHO OLIEHEHO MPEToaBaTesIeM MOJIOKUTEILHO.

[IpenonaBatenb UMEET MPaBO CHU3UTH OANBHYIO (B TOM YHCIIC
PEUTHUHTOBYIO) OILIEHKY 00y4JaroleMycs 3a HEBBIMOJHEHHOE B CPOK 3ajjaHue (110
HEYBAXUTEIHHOU MPUINHE).

IIpomexkyTouHasi aTTecTanus Mo JMCUUILIHHE (MOAYJII0). Dopmoii
MPOMEKYTOUHOM aTTeCTAIMU MO TUCIUIUIMHE OTPEICIICH 3a4erT.

[TpomexxyTouHas arTecTanusi 00y4JaromuXCsi OCYIIECTBISETCS B
COOTBETCTBHH C MOJIOKEHUEM O ITPOMEKYTOUHON aTTeCTAllMU O0yJarolIUXCs B

YHUBEPCUTETE
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11. ®oHpa O1LIeHOYHBIX CPEICTB MO AUCHUILUINHE TPUBEICH B
[Tpunoxenun 1

JIUCT akTyanu3zanuu M3MEHEHUN

No No myHKTa (MOAMyHKTA) OcHoBanue 151 | Jlara Buecenust | Iloanuce
n3MeHe | Msmenennoro | Hosoro | U3sbsaToro BHECEHUA OTBETCTBEH-
HUS HU3MEHEHUS HOTO 3a
BHECEHHUE
W3MEHEHUI

Ipunooicenue 1.
®OH/I ONEHOYHBIX CPEJCTB JJs TIPOBEJIEHUSA
IMPOMEXYTOUYHOM ATTECTAIIUU OBYUYAIOIIIUXCS IO
JANCIHUIIJINHE
«AHAJIUTUYECKAS XUMHUSI OPTAHUYECKHUX COEJUHEHU»
Onucanue nokaszarejied U KpuTepues OLCHUBAHUSA
Onucanue mnokaszaTelied M KpPUTEpUEB OLIEHUWBaHUS: Oecela, TUCKYCCHS,

pedepar, 3AUET.
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OTMeTKa «3auemy CTaBUTCA, C€CJIH:. 3HAHUA OTIMYAIOTCA FHY6HHOﬁ u

COJIEPKATEIIbHOCTBIO, JIA€TCSl TOJIHBIA  HMCUEPIBIBAIOIIMNA  OTBET; AaCIHUPAHT
CBOOOJIHO BJIAJIEET HAYYHOW TEPMHUHOJIOTHEN; peub I'PaMOTHAs, COJEPKUT AHAIIN3
CYLIECTBYIOIIUX TEOPUH, AaCHUpPAHT JIOTUYHO ¢ JIOKAa3aTEJbHO pPAaCKPBHIBAET
npobiieMy, JIEMOHCTPHPYET XOPOIIUE TEOPETUYECKUE 3HAHUS M HUX CBS3b C
HKCIIEPUMEHTOM, MOKET 00OCHOBBIBAThH PE3YyJIbTAThI U JI€TIaTh BHIBOJIBI;

OTMeTKa «He3a4eT» CTaBUTCS, €CIIH: COAEPKaHUE BOIIPOCA HE PACKPBITO,

JOTYCKAIOTCS CYIECTBEHHBIC (PAKTUICCKUE OIIHOKH.

KoutposibHble BONpochl 1Jisi NPOBedeHHs] TEKYyLIero KOHTPOJIS IO

OCBOCHHMIO JMCIIUIIJINHBI «AHaJIUTHYECKAsT XUMHUSD):

1. Buapl ananuza. Cragnu xumudeckoro anaimsa. OCHOBHBIE XapaKTEPUCTHKU
METOJIOB aHaJIN3a.

2. AOCONIOTHBIE W OTHOCUTEIBHBIE METOAbl. BbIOOp MeTona aHamu3za.
CriocoObl IOBBIINIEHUS YyBCTBUTEIBHOCTH U U30MPATETLHOCTH METOJIOB.

3. AHaTUTUYECKUN CUTHAJL. CniocoOsI BbIpaKEHUS 3aBUCHUMOCTH
AHAUTUTAYECKUI CUTHAJI-COJIEp/KAHUE. CooTHolIeHNE QHAJTUTUYCCKUI
curdas/mrym. KoHTpOJIbHBIN OTIBIT.

4, CnocoObl  ompeneieHUs KOHIEHTpalMuu BemecTB. I[IpaBUIbHOCTH U
Bocrpou3BoauMocTh.  Kmaccudukammss — morpemmnocrei.  Cratuctuueckas
00paboTKa pe3yJbTaTOB U3MEPCHUIA.

5. 3akOH HOpMaJIbHOTO pacnpenenenus. t-Pacnpenenenune. CpaBHeHUE
JUCIIEPCUN U CPETHUX JBYX METOJIOB aHAJIM3A.

6. OCHOBHBIC THUIBI XUMHYECKUX PEAKIMH, UCIOIb3YEMbIX B aHAIIUTHUYECKOUN

XUMHU. XUMHUYECKOE PaBHOBECHUEC B TOMOI'CHHBIX U I'CTCPOIrCHHBIX CUCTCMAX.

1. TepmomuHamMuueckasi, KOHIIGHTPAIlMOHHAsT W YCJIOBHAs  KOHCTaHTHI
paBHOBECHSI.
8. CKopoCTh XMMUYECKUX PEAKIU, UCTOIb3YEMbIX B aHATUTUYECKOU XUMUHU.

DakTOpHI, BIUSIONINE HA CKOPOCTh PEAKIIUH.
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9. I/IH,Z[YLII/IPOBaHHBIC LOCIHBIC MW COIIPSAKCHHBIC PCEaKOMHM OKUCIICHUA-

BOCCTAHOBJIEHUS, UX POJIb B XUMUYECKOM aHAIU3E.
10. TIIpoTonutuueckas Teopus KUCIOT M OCHOBaHUN. PaBHOBecue B cHCTEMe:
KHCJIOTa - CONPSKEHHOE OCHOBAHUE - PacTBOpUTENb. KOHCTaHTBI KHCIIOTHOCTH,
OCHOBHOCTH, aBTonporonusza. Husenupyromuit u nuddepenuupyronuii 3phexTs
PacTBOPUTEIIS.

11. Tunel W CBOWCTBA KOMIUIEKCHBIX COEIWHEHUN, HCHOJIb3YEMBIX B
AHAJIMTUYECKOU XUMUM. KonnuectBenHnas XapakTepUCTHKAa  peaKuuu
KOMILIEKCO0Opa30BaHusI: KOHCTaHTa YCTOWYUBOCTH. Crynenuaroe
KOMIUIEKCOOOpazoBanue. lcmonbp3oBaHHe KOMIUIEKCHBIX — COCIWHEHUH 7St
pasaeseHns, KOHLIEHTPUPOBAHMs, MACKUPOBAHHUSA, OOHAPYKEHUS, ONPEICIICHUS
JJIEMEHTOB.

12. Opranuueckue peareHThl B XUMHYECKOM aHanu3e. QDOyHKIMOHAIBHO-
AHAJMTUYECKUE W AHAIMTUKO-AaKTUBHBIC I'PYIIBI. BilMsHUE CTPOEHUS MOJIEKYJIbI
Ha CBOWCTBA peareHTa. l[puMeHeHne OpraHnyecKux pearcHTOB B aHAJIM3E.

13.  OKHUCIHUTETHHO-BOCCTAHOBUTENBHBIE PEAKINH B AHAIUTUYECKOW XUMHH.
OOpaTumble 1 HEOOpaTHUMbIE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE CUCTEMBI, U HX
noTeHuuasbl. YpaBHeHne HepHcra. CraHmapTHBIM W peajbHBIA OKHUCIUATEIBHO-
BOCCTAaHOBUTEJIbHBIE ITOTEHLIAAJIBI. Hamnpasnenue OKHCIIUTENIBHO-
BOCCTAHOBUTEJBHBIX PEAKIINMN.

14. Peaknuu ocCaxIeHUS B aHAIUTHYECKOM XuMuM. KOHCTaHTBI paBHOBECHS
peakuuii ocaxzaeHus. PacTBopuMOCTh o0OcCaakoB. DakTOphl, BIMAIOLIIAE Ha
pacTBOpUMOCTh. OOpa3zoBaHUE OCAIKOB.

15. Kpucrammueckre u amopdHbIE OCaJKH, YCIOBHUS ocaxiaeHus. [IpudauHb
3arpsA3HEHUs] OCAJIKOB: COBMECTHOE OCAKICHHUE, COOCAXKICHHUE, IOCIEAYIOLIee
ocaxkaeHue. Bunpl coocaxaenus. [Ipuemsl, cCnocoOCTBYIONINE MOITYYEHUIO YUCTHIX
ocagkoB. OcaxnaeMas M rpaBuMeTpuueckas ¢Gopmsel. lIpuMepsl mpakTUYECKOTo
MIPUMEHEHUSL.

16. OcCHOBBI J3KCTpakUM{ Kak MeToAa pa3AelieHus] M KOHUEHTPUPOBAHUS.

Koncranta pacnpenenenus, koddduiument pacnpenenenus. KoHcTaHTa
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9KCTPAKIHH. CDaKTOp Pas3aciICHus. YcnoBus OKCTpAaKIIMKM HCOPraHUYCCKHUX U

OpraHu4ecKux coequHeHui. [IpakTnueckoe NpUMEHEHHE SKCTPAKLUH.

17. Turpumerpuueckue MeToApl. CHocoObl yCTaHOBJCHHS KOHEUYHON TOYKU
TUTPOBAHMUS.

18. KucnotHo-ocHoBHOoe TuTpoBaHue. Kpusbie THTpoBanus. KucnorHo-
OCHOBHBIE NHIMKATOPBIL. [IorpemHoCcTH METO1a KUCIIOTHO-OCHOBHOI'O TUTPOBAHUS.
TutpoBaHne cMecer KUCIOT U OCHOBAHH.

19. KommnekcoHoMeTpUIecKoe TUTPOBAHUE. [IpeumymiectBa
AMHUHOITOJINKAPOOHOBBIX KHUCJIOT MEpel JAPYTUMU OPraHMYeCKUMH TUTPAHTAMHU.
MeTanioXpoMHbIE HHIUKATOPBL, TPEOOBAHUS K HUM.

20. CnocoOsl TuTpOBaHMs (TIPSIMOM, OOpaTHBIN, BRITECHUTEIbHBIN, KOCBEHHBIN).
[IpakTnyeckoe IPUMEHEHUE KOMIIJIEKCOHOMETPHUYECKOTO TUTPOBAHUSA
(ompenesieHre NOHOB KaJblUsl, MarHUs, JKeJe3a).

21.  OKuCIUTENBbHO-BOCCTAHOBUTENbHOE TUTpOoBaHUE. DaKTOpbI, BIMSIONIME Ha
BEJIMYMHY CKayKa I[IOTEHIHManaa, CIOoCcOObl OOHApyXeHUs KOHEYHOM TOYKH
TUTPOBAHMUS.

22. llepmaHraHaToMeTpU4YeCKOE, OUXPOMATOMETPUUECKOE, HOJOMETPHUUECKOE
tuTpoBanue. llepBuunbie u BTOpWuHbIe cTaHmapTel. Muaukaropel. [Ipumepsr
IPaKTUYECKOIO MPUMEHEHUS.

23. Xpomartorpaduueckue  Meronbl. [lpuHmunel W KIacCUpUKALHAL
XpomaTtorpamMmMbl M cHocoObl uX ToiydyeHHus. OCHOBHBIE TEOpPETUYECKUE
MIOJIOXKEHUS U XapaKTEPUCTUKH METOJOB.

24. KunkoctHas xpomarorpadus. TpeOoBaHus K  CTallMOHAPHBIM |
MOABMKHBIM (pazam.

25. Honnas xpomarorpadus. [IpuMepsl mpakTUUECKOT0 MPUMEHEHUS.

26. Ta3zoBas xpomarorpadus. TpeOoBaHHS K CTAalMOHAPHBIM U TOJBUKHBIM
¢dazam. [Ipumepsl MpakTHUECKOTO MPUMEHEHHUS.

27. Kunernueckue meronsl. [Ipunumn Meton0oB. MIHAMKATOPHBIE peakIuu.

28. Merposiornueckie XapakTepUCTUKNA HEKATAJTUTUYECKUX U KATaTUTUYECKUX

MCTOOOB.
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29. Ilorenuuomerpus. PaBHOBecHbIi mnoTeHmuan. CrocoObl HW3MEpPEHHS

noreHuuana. [Ipsamas norenunomerpus. HAMKAaTOpHBIE SJIEKTPOIBI.

30. Knaccuduxamusi  MOHOCEICKTHUBHBIX  JJEKTPOJOB.  XapaKTEPUCTHKHU
MOHOCENIEKTUBHBIX  DJIEKTPOJOB:  DJEKTpoAHas  (PyHKIus,  KOIPULIKUEHT
CEJIEKTUBHOCTH, BpeMs OTKJIMKA. [[pakTHyeckoe NpuMEeHEHNE NOHOMETPUU.

31. [Ilorenuuomerpuueckoe TuTpoBanue. OOmas XapaKTepUCTUKa METO/a.
CriocoObl HaX0X/IEHUSI KOHEYHON TOUYKH TUTPOBaHUs. VHANKATOPHBIE 3JIEKTPOIBI
B KMCJIOTHO-OCHOBHOM M OKMCJIUTEIBHO-BOCCTAHOBUTEIIBHOM TUTPOBAHUHU.

32. Teopernueckrue OCHOBBI KyjloHOMeTpuH. 3akonbl Dapages. Ilpsmas
KYJIOHOMETpHS. Y CIOBHUS MOTEHIMOMETPHUECKUX U3MepeHui: noctmxenue 100%-
HOI'O BBIXOJA IO TOKY; HM3MEpPEHHE KOJIMYECTBA JJIEKTPUYECTBA; OIPEIACICHUE
KOHIIA AJIEKTPOXUMUYECKON pPEaKIUH.

33. Kynonomerpuueckoe THUTpoBaHME. [Ipumepsl ompenencHus SIEeKTPO-
aKTUBHBIX M DJIGKTPOHEAKTUBHBIX  BELIECTB.  JJIEKTPOIr€HEPUPOBAHHBIE
KYJIOHOMETPUYECKHE TUTPAHTBHL.

34. Boaprammepometpusi. OcHOBBI MeToAa. OCOOEHHOCTH JIEKTPOXUMHUIECCKOM
sueiiku. TeopeTnueckne OCHOBBI KJIaCCUUECKON Moiissporpaduu. XapakTepUCTUKU
nossiporpaMmsbl.  [loreHuunan mnonyBodHbl. Juddy3noHHbld TOK. YpaBHEHHE
NnpkoBuya. [TpakTrdeckoe mpuMEHEHHE TOJIIporpaduu.

35. KauectBennsiii ananu3. [lomsporpaduueckmii crnextp. KomndecTBeHHBIN
aHau3.

36. CoBpeMmeHHBbIE pPa3HOBUAHOCTH mossiporpadguu. CrocoObl  yIydIIeHHS
COOTHOIIIEHUs (hapageeBCKUI/€MKOCTHBIH TOK. BO3MOXHOCTH W OTrpaHUYCHUS
ociiorpadu4ecKoi, UMITYJILCHOM ¥ IIEPEMEHHOTOKOBOM moJsiporpadumu.

37. CyTb M€TOJ]a THBEPCUOHHON BOJIHTAMIIEPOMETPHUH.

38. AToMHBbIe CHeKTpbl. BakHellne XapakTEPUCTHUKU CIEKTPAIbHBIX JIMHHUM
(mon0KeHNe, MHTEHCUBHOCTbD, IIMPHUHA). B3aMMOCBSI3b OCHOBHBIX XapaKTEPUCTHUK
CHEKTPAIbHBIX JUHUNA C MPUPOJON M KOJUYECTBOM BEIIECTBa (Kaue€CTBEHHBINM U

KOJINYECTBEHHBIN aHaAIU3).
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39.  ATOMHO-’MHUCCHOHHBIA MeTOoJ. ICTOUHUKHN BO30YXKJIECHUS U aTOMHU3AIUU.

DU3NKO-XMMUYECKUE MTPOLIECCHI B IIa3ME.

40. KadecTBeHHBII ¥ KOJHMYECTBEHHBIH ATOMHO-DMHCCHOHHBIA  aHAJM3.
O6u1acT MPUMEHEHHUS, METPOJIOTUYECKHE XapaKTEPUCTUKUA METOOB.

41. AtoMHO-aOCOpOLMOHHBIA MeTOA. OCHOBHBIE NpUHUMIBL. Mcnosb3oBaHue
IJIaMEHU JUIsl  aTOMHM3aluy  BemiecTBa. (DOU3MKO-XMMUYECKHE TIPOLECChl B
IJIAMEHSX.

42. Hemmamennsie MeToAbl aroMu3anuu. CeIeKTUBHOCTh M YYBCTBHTEILHOCTh
Metrona. [Ipumepsl MpakTUYECKOro MPUMEHEHUS.

43. CnektpodoTomerpuuecknii  Metoa. (OCHOBHOM  3aKOH  TOTJIONICHUS
AIIEKTPOMATrHUTHOTO  M3Iy4deHUs. MomspHbli  KO3(p(GUIUEHT  MOTJIOLIEHUS.
UyBCTBUTENBHOCTh M CEJIEKTUBHOCTh METO/a. BBIOOp ONTHUMaNbHBIX YCIOBUN
poBeneHus] POTOMETPUUECKUX peakuuil. HTepBan onpeaensieMblx ONTUYECKUX
IIJIOTHOCTEM.

44, OCHOBHBIE 3aKOHOMEPHOCTH MOJEKYJISIPHON JIOMUHECUEHIIMU. 3aKOoH
Basunnosa. 3akon Crokca-Jlommens. [IpaBuno 3epkaabHON CHMMETPUU CHEKTPOB
NOTJIONIeHUs W JoMuHecHeHiuu  (mpaBuio  JleBmmna).  Tymenue
JHOMHUHECLICHIINH.

45. Knaccudukarus JOMHHECHEHITUU. YyBCTBUTENBHOCTh M CEJIEKTUBHOCTH

METoada. HpI/IMepBI MPAaKTUYCCKOTO IIPUMCHCHM.



