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Pabouas mporpamMma mucuMIuiMHbl «BBeneHue B MeTOnbl (PU3NKO-XUMHUYECKOTO aHalN3a OKPYXKaro-
mieit cpenp» /coct. [laoB A.X. — Hampuuk: ®T'BOY KBI'Y, 2023. - 19 c.

PaGouas mporpamma npeaHasHaueHa JJs MpenojiaBaHus AUCLHUILIMHBI MO BHIOOPY CTYACHTAa OYHOM
¢dopmbl 00ydenus no HanpasieHuio 04.03.01 — Xumus, npodunp «XuUMHUsT OKpyKaroIel cpebl, XMMHU-
YyecKast SKCIIEPTH3a U IKOJIOTHYECKass 0€30MacHOCThY (3 cemecTp), KBampuKamus: 6akaiaBp.

PaGouas nporpamma IUCHUILIMHBI (MOYJIsl) COCTaBJIEHA C y4eTOM (heJiepaIbHOro rocyAapCTBEHHOTO
00pa3oBaTeNbHOIO CTaHJIapTa BBICIIErO0 OOpa3oBaHUsA MO HampariaeHUio nmoarotoBku 04.03.01- Xumus
(Xumust OKpyKaromel Cpebl, XUMUIECKasi SKCIIEPTU3a U IKOJIOTHYECKass 0€30IaCHOCTh) YTBEPKIACHHOTO
nprikazoM MunuHcTepcTBa 00pasoBanus v Hayku PD ot 17 urorst 2017 1. Ne 671 "OO6 yrBeprkeHnu (heaepaibHOro roc-
VAAPCTBEHHOIO 00pa30BaTeIIbHOIO CTAHIAPTA BBICIIETO OOpasOBaHMS - OaKaIaBpyar IO HANPABICHUIO TIOATOTOBKU
04.03.01 Xummst" (c iBMEHEHUMH | JIoTToTHeH sIMK) Perakiust ¢ msmenenmsimu Nel1456 ot 26.11.2020 T



1. eau u 32724 OCBOEHMSI AN CIIUIIJIMHBI

B mucrurmuinne «BBeneHne B MeETONbI  (PU3UMKO-XMMHUYECKOTO aHAIN3a OKPYXKAIOIICH Cpelbl»
U3JIaraeTcs MaTepuall, OTHOCSIIMICS K 00JaCTH BONIPOCOB, CBA3AHHBIX C TEOPHEH, MPAKTUKONW U XUMHUKO-
AHAJIMTUYECKUMH BO3MOXHOCTSIMU HMHCTPYMEHTAJbHBIX METO/MOB aHaiuu3a. llomyueHHble 1O JaHHON
JOUCLUIUIMHE 3HAHUS ABIISIOTCA MPUKJIAJAHBIMHU U IIHPOKO UCIIOJIB3YIOTCS B paboTe, CBA3aHHOM C OLIEHKON
COCTOSIHMSI OKpY)KaloIllled Cpelpl, €€ KadecTBa M CTENEHU 3arpsA3HEHUs OKPYKaIoLEH Cpelsl
MIPOMBIIIJICHHBIMU COpOCaMU U BBIOpOCaMU U IPYTUMU BUAAMH aHTPOIIOTEHHOM e TEIbHOCTH.

3AJAYAMU U3YYEHMUS nucuuruiiHbl SBISIOTCS:

1) mpodeccronanbHas MOATOTOBKA CIELMATIMCTOB U IMOJIyueHUE OyIaymuMmHu OakajiaBpaMu
HEOOXOUMBIX 3HAHUKW O METOJaX HMHCTPYMEHTAJIbHOIO KOHTPOJS OKpPY)KAIOIIEeW Cpeabl, MHUIIEBBIX
IIPOJYKTOB, XMMUKO-TEXHOJIOIMUYECKUX IPOLIECCOB;

2) mnoJy4yeHHe CTYIACHTaMH TEOPETUYECKUX 3HAHUW U TMPAKTUYECKUX HABBIKOB MPHUMEHEHUs
MPOTPECCUBHBIX TEXHUYECKUX 3HAHUHM, OOECIEeYMBAIOIIMX BBICOKHH YHUBEPCUTCTCKUNH YPOBEHb
MOATOTOBKU OakanaBpa 1o KBaIU(UKAIMK: PUKIAJAHON Oakanasp.

2. Mecto qucuuminnsel B ctpykrype OITOII

Jucuumnnuna «BBeneHue B METo bl (PU3UKO-XUMUYECKOTO aHAJIM3a OKPYXKAIOIIeH Cpebl» OTHOCUTCS
K JMCHUIUIMHAM TI0 BBIOOPY CTYJCHTA .

Jl5is u3ydeHus OCHOB JAHHOMW NUCHUIUITMHBI HEOOXOAMMBI KOMIIETEHIINH, C(HOPMUPOBAHHBIC TPU U3Y-
YEeHUM CTYJEHTaMM TaKHUX JUCLUUIUIMH KaK «AHaJuThdeckas XuMus», «OOmas u HeopraHuuyeckas XHu-
Mus», «Opranudeckas XuMus», «Pusukay.

Pabouas nporpamma nuctuminHel «BBenenue B GU3NKO-XUMHUUECKUE METO/IbI aHAJIM3a OKPY KaroIIen
Cpelbl» UMEET TPYAOEMKOCTh, PABHYIO TPEM 3aUE€THBIM €UHULIAM.

3. TpeGoBaHusi K pe3yJibTaATaM OCBOCHHUS COJEeP:KAHMS JMCIUIIIHHBI

[Ipouiecc n3ydyeHus: AUCUMILTUHBI HAMpaBjieH Ha (OPMUPOBAHHUE DIIEMEHTOB CIEAYIOIIUX KOMIETEeH-
uuit B coorBeTcTBUM ¢ PI'OC BO u OIIOII BO no ganHoMy HarpaBiI€HUIO TOATOTOBKH:

®  CIIOCOOHOCTH UCMOJB30BaTh OCHOBBI (hUI0COPCKUX 3HAHUM 17151 POPMUPOBAHUS
MupoBo3z3penyeckoit nozunuu (OK-1);

®  CIIOCOOHOCTH aHAJIM3UPOBATh OCHOBHBIE 3TAIbI U 3aKOHOMEPHOCTH UCTOPUYECKOTO Pa3BUTHS
obmiectBa i popmupoBanus rpaxkaanckoit mozunuu (OK-2);

®  CIIOCOOHOCTHU UCHOJIb30BaTh OCHOBBI SKOHOMHUYECKUX 3HAHUI B pa3Iu4HbIX chepax
xusHenestenbHoctu (OK-3);

®  CIIOCOOHOCTH UCMOJB30BaTh OCHOBBI ITPABOBBIX 3HAHHI B Pa3IMYHbIX chepax
xusHenesTenbHocTy (OK-4);

®  CIOCOOHOCTM K KOMMYHHKAIIMH B YCTHOM M MMCbMEHHOM (popMax Ha PyCCKOM U MHOCTPAHHOM
sI3pIKax Ui peleHus 3aJja4 MeXJIMYHOCTHOTO U MEeXKYJIbTypHOTO B3auMoaeicteus (OK-5);

® CrnocoOHOCTH paboTaTh B KOJUIEKTUBE, TOJIEPAHTHO BOCIIPUHUMAS COLIMATIbHBIC, STHUYECKHE,
KOH(ecCHOHaIbHbIE U KyJIbTYypHbIe pasnuuus (OK-6);

® CIOCOOHOCTH K camMoopranu3anuu u camoodpasopannio (OK-7);

®  CIIOCOOHOCTHU UCHOJB30BaTh METOABI U CPEACTBA (PU3NUECKON KYJIbTYphI 17151 0OOecieueHus
MOJIHOIIEHHOH COlMaNbHOM U mpodeccruoHanbHoi nearenbHocTu (OK-8);

® TOTOBHOCTH IOJIb30BATHCS OCHOBHBIMHM METOJAAMH 3alUThI IPOU3BOJCTBEHHOIO MTEPCOHANA U
HaCeJIeHUs OT BO3MOXHBIX MOCJIE/ICTBUI aBapuid, karacTpod, ctuxuiHbix Oeactuii (OK-9).

BrimyckHUK nporpaMMel 6akaiaBpuara JI0JKeH 001a1aTh CIeyOUMMH 001menpodeccuoHaaIbHBIMI
komnerenuusivu (OIIK):

®  CIOCOOHOCTBIO MCIIOJIb30BATh MOJIyUYCHHBIE 3HAHUS TEOPETUUYECKUX OCHOB (hyHAAMEHTAIBHBIX
pa3zenoB XMMHUU MPH pereHnn npogeccruonanbHbix 3anau (OIIK-1);

®  BJAJCHHEM HaBBIKAMHM XMMHUYECKOT'O 3KCIIEPUMEHTA, U aHATUTHUYECKUMU METOAaMH MOJy4yeHUs U
HCCIe0BaHUs XUMUYECKUX BemecTB U peakiuid (OI1K-2);

® CIOCOOHOCTHIO HCHOJB30BATH OCHOBHBIE 3aKOHBl E€CTECTBEHHOHAYYHBIX JUCHMIUIMH B
npodeccuonanbHol nestensHocTH (OITK-3);

® CIIOCOOHOCTHIO  pelaTh CTaHAAPTHBIE  3aJaud  NPOPECCHOHAIBHON  JEATEIbHOCTH  C
HCIIOJIb30BAaHUEM COBPEMEHHBIX HH(OPMALIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHHA C y4€TOM OCHOBHBIX
TpeboBanuit nHPpopMmaIonHoit 6ezonacHoctu (OI1K-4);



®  CIOCOOHOCTHIO K TIOUCKY M TIEPBUYHON 00pabOTKEe HAYYHOW M HAyYHO-TEXHUYECKOW HH(POPMAIIUH
(OIIK-5);

® 3HAaHMEM HOPM TEXHUKH OC30MaCHOCTHM ¥ YMEHUEM peajn30BaTh HMX B JA0OPATOPHBIX U
TexHojornueckux yciaosusx (OIIK-6).

BoimyckHuk mporpaMMbl  OakanaBpuaTa C IPHUCBOEGHHEM KBaluuKanuu «OakajgaBp» JOJKEH
obnanate mpodeccnoHATbHO-TPUKIAIHBIMUA KoMIeTeHuuamvu (IIIIK), cooTBeTcTBYIOIMMH BUIY
(Bumam) mnpodeccHOHaTbHOW AEsTeNbHOCTH, Ha KOTOPbIM (KOTOphIE) OpPHUEHTHpPOBaHA MPOrpaMma
OakayaBpuara:

NPOU3BO/ICTBEHHO-TEXHOJIOTHYECKAS 1eATeJIbHOCTD:

® CIIOCOOHOCTBIO  HCIOJb30BaThb  OCHOBHBIE  3aKOHOMEPHOCTH  XMMHYECKOM  HaykKu U
(dyHIaMEHTAIbHBIE XUMUYCCKUE TIOHATUS TIPHU PEIICHUH KOHKPETHBIX MPOoU3BOACTBeHHBIX 3anad (ITT1K-
D);

e BJAJCHUEM HABbIKAMU pacyeTa OCHOBHBIX TEXHMYECKHMX IIOKa3aTesled TEXHOJIIOTHYECKOTO
nporecca (I1TIK-2);

®  CIIOCOOHOCTBHIO aHATM3UPOBATH MPUUMHBI HAPYIICHHUH MapaMeTPOB TEXHOJIOTUYECKOTO Mpoliecca U
dhopMyIupOBaTh PEKOMEHIAIMH 110 UX MpeaynpexaeHuto u ycrpanennto (I111K-3);

OPraHN3alMOHHO-YNIPaBJIeHYeCKas eI TeJbHOCTb:

e BIAJCHHEM HaBBIKAMH IUIAHUPOBAHMS M OpraHHU3aIMM pabOThl CTPYKTYPHOTO MOApA3JEICHUS, B
TOM YHCJIE XUMHKO-aHaTuTH4YecKoi maboparopun (I111K-4);

®  CIIOCOOHOCTBHIO MPUHUMATh PEUICHUS B CTAHJAAPTHBIX CHTYAIMsIX, OpaTh Ha ce0sl OTBETCTBEHHOCTH
3a pe3ynbTaT BeinonHenus 3aganuii (I1I1K-5);

neAaroruyecKasi 1esireJJbHOCTh:

® CIOCOOHOCTHIO IUIAHUPOBATh, OPraHUW3OBbIBATH W  aHAJU3UPOBATH  PE3YyJibTaThl  CBOEH
nenarorudeckoit aesrenbHoctr (ITIK-6);

® BJQJICHUEM pA3JIMYHBIMU METOJUKAMHU MPEMNOJaBaHUsI XUMHH Uil JOCTHIKEHUS HauOOJbIIeH
3G GEKTUBHOCTH YCBOSHHSI 3HAHUH YYalIMMHUCS C pa3HbIM ypoBHeM 0a3zoBoii noarotosku (I1I1K-7).

Crynent, u3yuuBiinii kypc «BBeneHre B METOIbl PU3NKO-XUMUYECKOTO aHATH3a»», TOJKEH UMemb
npeocmaenenue:

® O CBsI3U Kypca C IpyTUMHU TMCUUILIINHAMU;

® 0 pOJIM Kypca B IPAKTUYECKOH AESITENbHOCTH;

e 00 O0COOEHHOCTSIX POCCHUICKOTO 3aKOHOJATENbCTBA B OONACTH HKOAHAIUTUYE-CKOTO U
MIPOMBILIIIEHHOTO KOHTPOJIS;

® O HOPMHPOBAHMM XUMHUYECKUX M (PUINUECKHX 3arps3HEHH aTtMocdepbl, BOJTHON Cpemsl,
niceBaoc(eprl ¥ MUIIEBBIX MPOIYKTOB;

® 0 METOJaxX M3MEPEHHS 3arpsI3HEHUM B PA3JIMUHBIX CPEIaX U UX MPUOOPHBIX peaTnu3alusix;

e 0 crocobax orbopa nmpod atMochepHOTO BO3/TyXa, BOJBI, TOYBHI JIJIST aHAIM3a UX 3arPSI3HEHHOCTH;

e 0 cnoco0ax 00padOTKH MMOJIYYEHHOHN MpU U3MEPEHMSIX aHAIUTUYECKOW NH(OpMaInu;

® 0 MOCJEJICTBUAX CBOEH MPO(EeCCHOHATBHON JeATENbHOCTH.

3namo:

® TEPMUHOJIOTHIO, OCHOBHBIE MIOHATHS U ONPEACIICHHUS;

® MEXaHM3M BO3JICHCTBUS MPOU3BOJCTBA U XapaKTEP PAaCIPOCTPAHECHUS 3arpsI3HSIONINX BEUIECTB B
OKpY>Karolllen cpene;

® HOpPMAaTHBHbBIEC JOKYMEHTHI 10 IPEAEIbHBIM YPOBHSM 3arps3HEHUN;

® OTIEeNbHBIE METOJbl ONpPENEICHUs M HOPMATHUBHBIE YPOBHU JOMYCTUMBIX HETaTUBHBIX
BO3EHUCTBUI HA OKPYKAIOILYIO CPENLY.

Ymemes:
® TOTOBUTH CTAaHAAPTHHIE PACTBOPHI U BCIOMOTaTEIbHbIE XUMUYECKHE PEAKTUBHI,
e BIAIEThH buznuecKkuMu u (U3UKO-XMMHUYECKUMHU METOIaMU (omTHYECKUMHU,

AJIEKTPOXMMUYECKUMHU, METOJIaMH Xpomartorpadun);

® [pUMEHATh ¢u3nyeckue U (U3MKO-XMMHYECKHE METOJAbl JIi pelleHUus 3adad B 00JacTH
MIPOU3BOJCTBEHHOI'O KOHTPOJISL M OLIEHKH COCTOSTHUSI OKPY’KAOIIEeH Cpe.ibl;

® [PEIBUIETH PE3YNIbTAThI IPUMEHAEMBIX HHCTPYMEHTAIBHBIX METOOB.



Ilpuoopecmu nasviku:

®  JCIOJIb30BaHUS YU€OHOH M TEXHUYECKOH JIUTepaTyphl;

e pealu3allMM TIONYYEHHBIX 3HAHUH TPU OCBOCHHHM YYEOHOrO MaTepuaia IMOCIeTYIOIINX
JUCIUTUINH;

® [PUMEHEHUS 3aKOHOJATEIbHOM M HOPMATUBHO-TEXHMUYECKOW JIOKYMEHTALlUH, PEryIupyrollei
OXpaHy MPUPOIHON CPENbI;

® OCYUICCTBJICHHS TPAJYyUPOBKA M HU3MEPEHHE MapaMeTpoB MPUOOPOB KOHTPOJS, MPOIIEIIINX
rOCYJIapCTBEHHYIO PETMCTPALIMIO B YIIOJTHOMOYEHHBIX opraHax Poccuiickoit denepanni.

Ilpuoopecmu onvim oesamenvHocmu :

®  CO CPaBOYHOM JIUTEPATYpO U HOPMATHBHO-TEXHUYECKUMH MaTEpUalaMu;

® [PUMCHCHHS H3MEPUTEIHHBIX MPUOOPOB M METOJOB MATEMATUYECKOW OOpaOOTKH TOTYyYCHHBIX
pe3yabTaTOB XUMHUKO-aHAIUTHYECKOTO UCCIIEIOBAHUS

4. Conep:kaHue U CTPYKTYpPa AMCUMUILINHBI

4.1. Cogepxanue pa3iejioB IUCHUNINHbBI

Tabnuna 1
Haunmeno- Coneprkanue paszjaena ®Dop-
BaHUE MO- Ma Te-
% nyns (pas- KyIIIe-
= nena) ro
g KOH-
= TPOJIs
1 OcHoBBI JleTepMUHUPOBaHHbIE M HEACTEPMUHUPOBaHHbIE morpemHoctu. Hop-
METPOJIOTH- | MAJILHOE TayCCOBCKOE pacmpezeneHue. 3Hadamme mudpsl. CioxeHue,
4ecKoil 00- | BRIUMTaHUE, YMHOXeHHe omnOoKk. CTaHaapTHOe OTKIOHeHHe. Vcnonb-
paboTku 30BaHMe cratucTUdeckux QyHkuuii Excel. JloBepurenbHbI MHTEpBaT
pe3yJbTa- i Manoil BeIOOpkU. TecTsl Ha paznuuue mMexay Beloopkamu. Kpure-
TOB uccie- | puit @umiepa u t-rect CThrofeHTa. Q-TECT Kak crnocod oTopoca nmpoma-
JIOBaHUS U | XOB. MeTposioruueckass 06paboTka rpajyMpOBOYHbIX KpUBBIX. JIMHEMH-
AJIEKTPOH- | HBIM MeTOJl HAaMMEHbIINX KBaapaToB. Koadduunent koppensuuu u xo-
Hble TaOnM- | 3PUIMEHT JeTepMHUHAK. Vcronb30BaHue 3JEKTPOHHbIX TaOIUL IS
IBI. [IOCTPOEHHUSI IPATyUPOBOYHBIX TPaUKOB.
2 Onrtuye- doromeTpuyeckue MeroAbl aHaam3a. Kiaccudukauusa no creneHu
CKHe MeTO- | MOHOXPOMAaTH3alluil H3JIydyeHUs, MO THUIAaM HCIOIb3YEMBIX DPEAKIIHA.
abl aHajgu- | COeKTpsl MOIVIOMICHUS, IPUMEHsSEeMble B (OTOMETPUUYECKHX METOoJax
3a aHanmu3a. KoHTpacTHOCTh (hOTOMETPUUECKUX pEaKIMi. 3aKOHBI CBETO-
norjoueHus. AnnapatypHoe odopmiieHue Merona. MeToasl orpeje-
JICHHs OJTHOTO BEIIECTBA B (POTOMETPUUECKHUX METOJaX aHaJn3a.
Onruyue- Hedenomerpuueckue u TypooaumMerpuueckue MeToabl. PaccesHue
CKHe MeTO- | CBeTa B3BELICHHBIMU yacTHIaMH. YpaBHeHue Panes. Cseronorniomie-
Abl aHAJH- | HUE B TYpOOIUMETpHUH. Y CIIOBUS pabOTHI B TypOOIUMETPUN U HEPENO-
3a MeTpuH. AmnmaparypHoe odopmieHue. TypOonumeTpuieckoe orpese-
JIeHue coepkanus cynb@aroB B nuTheBoil Boje no I'OCT 4389-72.
OnTnye- KonebarenbHast cnexkrtpockonusi. MHppakpacHass CIEKTPOCKOMHMS.
ckne meto- | Teopetnueckue ocHoBbl MeTona. Ilpumenenne MK-cnektpockonuu B
Abl aHaJM- | aHanuze. KonnuecTBeHHbIE METObI B MH(PAKPACHON CHEKTPOCKOIUH.
3a Ocobennoctu moarotoBku obOpasnoB B MK-cmekrpockormmu. MK-
CIIEKTPO-CKOIMMMYECKOE OIpE/IEICHNEe COoJepkKaHue HEePTEeNpPOIyKTOB B
cTOouHBbIX Boaax. MK-cnekrpockonus B ra3oBOM aHanuse. MHOroxozmo-
BbIe T'a30Bble KIOBETHl. AmmaparypHoe opopmienune MK- crnekrpocko-
[IHAH. Jucneprupyroniue CHEKTPO(POTOMETPBHI. HUK-Dypre-
CIEKTPOMETPBI.
Onruye- CnekTpajbHbIi AaHAJIU3.




ckue Meto- | MeTon miiaMeHHoi (poromerpuu. AnmapatypHoe oopmiieHue METo-

Abl aHaJM- | 1a. [IpakTrka npuMeHeHUs] MEeTO/a: MPUTrOTOBJIEHUE CTAaHAAPTHBIX pac-

3a TBOPOB, MOCTPOEHHE KANHOPOBOYHBIX TI'padUKOB, IOMEXU B SMHUCCHUHU.
Omnpenenenue cojiepskaHue IIEIOYHBIX METAJIIOB B BOJE Ha 3Tale pac-
mupeHHbix uccaegoBanuid mo PJ[ 118.02.228-95; P/ 52.24.391-94; P/1
52.24.393-95

Onruyue- ATOMHO-20cOpOLIMOHHAsA cneKTpoMmeTpusi. [IpuHuun merona. Y3msl

CKHMe MeTO- | aTOMHO-a0CcOpOIMOHHOTO crekTpodoToMeTpa. CrocoObl aTOMH3AITUH.

abl aHaju- | Jlamnsl nmonoro karoga. IllapukoBele nammbl. [IpakThka npuMeHeHHs

3a MeTosa U orpaHuueHus. OmnpeneneHre HEKOTOPbIX METAIJIOB B BOJE
MeToA0M aToMHO-abcopoumonnoi cnekrpomerpuu 'OCT 20.1.:2:3.19-
95).

Ouektpo- | KoHaykromerpusi. DiekTpuyeckas MpPOBOAUMOCTb pacTBopoB. [Ips- | PI'3,

XHMHYe- Mas KoHaykroMerpus. Kongykromerpuueckoe turposanue. [Ipaktuue- | T, K,

CKHe MeTO- | CKOE IPUMEHEHNE KOHAYKTOMETPUHU B aHAJIN3€E OKPYKAOLIEH CpeJIbl. PK,

Ibl aHaJIH- JIP

3a IMoTeHnuomMeTpryecKuid MeTo/ aHaJIn3a. Bunsl
MOTEHIIMOMETPUUECKOT0 MeToAa. loHocenekTuBHbIE MeMOpaHHBIC
anekTpoabl. KooQduueHT cenekTuBHOCTH. DNEeKTPOAbI CpaBHEHUS. R-,
S-, T-tutrpoBanue. IIpakTuka MCHOIB30BAHUS MOTCHIIMOMETPUUECKOTO
METO/a AaHAJIN3A.
BoabTamnepomerpuyeckue Meroabl aHagm3a.  Kiaccuueckas
pTyTHas nojsporpadus. KauecTBeHHBI U KOJMMYECTBEHHBIH aHANU3 B
nossiporpaduu. Jpyrue metoasl BosibTamnepomerpuu. [Ipaktuka npu-
MEHEHHSI BOJIbTAMIIEPOMETPUUECKUX METOJIOB.

4 Xpomaro- Knaccudukanus XpoMaTtorpadhuaeckux METO/I0B aHanmza. | P, K,
rpaduye- Tonkocnoiinas xpomarorpadus. ['azoBas xpomatorpadus. Buasl | T, PK
CKHE MeTO- | ra3oBoii xpomartorpaduu. JKUIKOCTHASsT KOJOHOYHAS XpPOMAaTOrpa-

Il aHanmm3a | Gus. Xpomaro-macc-CeKTpOMETpHsL.

B rpade 4 npuBoasaTcs miaHupyemble GOpPMbI TEKYILET0 KOHTPOJISL: pacyeTHO-TpapuuecKoro 3agaHus
(PT'3), nanucanue pedepara (P), komnoxsuym (K), pydexnsiit koutpois (PK), tectuposanue (T).

ConepxaHue IMCUMILTHHBI

OcHoBBI MeTpOIOTHYeCKO 00pa00TKHU Pe3yJIbTAaTOB HCCJICAOBAHNS U )JIEKTPOHHbIE TA0INIBI.

JleTepMUHUpPOBaHHbIE U HEJIETEPMUHUPOBAHHbIE OrpeiHocTH. HopmalibHOE rayccoBcKoe pacrpese-
nenue. 3Havane uudpsl. CroxeHue, BEBIYUTaHUE, YMHOXKEeHHE omnOoK. CTaHaapTHOE OTKIOHEeHue. Mc-
noJyib30BaHue crarucruyeckux Gynkuuii Excel. JloBepuTenbHblil MHTEpBaN Ui Majiol BhIOOpKHU. TecTsl
Ha pa3nuumne Mexay Beibopkamu. Kpurepuii ®umiepa u t-rect CrbrosieHTa. Q-Tect kak crnocod oTdpoca
IIPOMaxoB.

Mertponoruueckas 00paboTka rpaJyupoBOYHBIX KpUBBIX. JIMHEHHBIH METO] HAMMEHBIINX KBaJApaTOB.
Koadpdunment koppensuuu u kodpuiueHT nerepMuHanuu. Vcnonb30Banne 3€KTPOHHBIX TaOIuI ISt
MOCTPOEHHSI IPAAYHPOBOYHBIX I'PaUKOB.

Onruyeckue MeToAbI AHATH3A

doTomMeTpHYecKHe MeTOAbI aHaaM3a. Knaccudukanus no creneHn MOHOXpOMaTH3aluU U3Ty4YeHus,
[0 TUMAaM HUCHOJb3YeMbIX peakuuil. TUMbl COeIMHEHUN MPUMEHSEMBIX B (OTOMETPUYECKUX METOJIax
aHaJn3a.

MonekynsipHble AeKTpoHHbIEe criekTpbl. [IpaBuna or6opa. CHekTpbl MOIJIONIEHUS, IPUMEHSIEMbIE B
¢doromeTpruecKkuX Merojaax aHaiu3a. KOHTpacTHOCTh (POTOMETPHUECKUX pPeaKLUil. 3aKOHBI CBETOINO-
rinomenus. [IpomyckaeMocTs U onTUyeckas MIOTHOCTb. MoJSpHBIA KOA(PGUIUEHT CBETONOTJIOMICHHUS.
VY nenbHbIi K03 GUIMEHT cBeTonoraouieHus. [IpuunHel OTKIIOHEHUs OT 3aKoHa bepa.

OneHka 4yBCTBUTEIBHOCTH (DOTOMETPHUUECKHUX peakluil B CIIEKTPOPOTOMEPUU U (POTOIIEKTPOKOIO-
pumerpun. CriocoObl TOBBIIIEHUS YYBCTBUTEIBHOCTH (POTOMETPUYECKUX peakUui. AmnmapaTrypHoe
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opopmiienrue Metoja. Peructpupytromue u Hepeructpupyroiiue crekrpodporometpsl (CD-26, CD-2000).
®doroanexrpokonaopumeTpbl KOK-2, KOK-3.

Mertoab! omnpeneseHusl OJHOrO BellecTBa B (POTOMETPUUECKUX METOJax aHaiu3a. Meron cpaBHEHUs
ONTUYECKUX IUIOTHOCTEM CTaHJapTa M HCCIEIYyEMbIX OKpAIIEHHBIX pacTBOpPOB. MeTos OrpaHMYEHHBIX
pacTtBOpoB. MeTo] ompeiesieHus 10 CPeJHEMY 3HAUE€HUIO MOJISIPHOTO KOA((GHUIMEHTA CBETONOIIOICHHUS.
Mertox rpaagyrpoBodHOro rpaduka. Meroa 106aBok: anredpanyeckuii ¥ rpaguuecKuii BApHAHT METOA.

Mertoab! onpeneneHust AByx BemiecTB. CreKTpo(OTOMETPUUECKUI aHAINU3 JIBYXKOMIIOHEHTHBIX CH-
creM. DOTOAIEKTPOKOIOPUMETPUUECKUN aHATN3 JBYXKOMIOHEHTHBIX cUcTeM. lIpumenenue ¢oromer-
PHUYECKUX METOJIOB aHajM3a AJIs ONpeAeseHUs 3arps3HUTeNel B pa3auuHbIX cpeaax. OmpenerneHue co-
Jep>KaHMusI HUTPATOB B MUTheBOM Bojie 1o 'OCT- 18826-73.

Hedesomerpuyeckue u TypdogumMeTrpuyeckne MeToabl. PaccesiHie cBeTa B3BELIEHHBIMU YacTHUIIA-
Mu. YpaBHeHue Panes. Ceromnornomenue B TypOOIUMETpUH. YCIIOBUS pabOThl B TypOOAMMETpUH U
Hedenomerpun. Anmnaparyproe opopmiienue. TypOoaumerpruueckoe onpeaeseHne coepKanus cybda-
TOB B nUTheBOI Boae 1o I'OCT 4389-72.

HNudppaxpacnas cnekrpockonusi. Teopernueckue ocHOBBI MeTona. HopmanbHble kosebanus. Ba-
JIEHTHBIE U JegopMannoHHble kKosebanusa. CocTaBHble KoneOaHus. XapaKTepUCTUUECKHE YacTOThl U 00-
JIaCTh «OTIIEYATKOB NaiblieBy». CTPYKTypHO-TPYIIIOBOM aHAINW3 OpraHMYecKux coeAuHeHui. [Ipumene-
Hue MK-cnekrpockonuu B Heopranuyecko xumuu. KonnyecTBeHHbIe METO/bI B MH(PAKPACHON CIIEK-
Tpockomuu. MeTto BHyTpeHHero crtannapra. OcoO0eHHOCTH MOAr0oTOBKH 00pa3ioB B MK-ciekTpockonum.

HK-ceKTpoCKOMYECKoe OIpe/eieHue CoAepKaHus HePTenpoayKToB B CTO4YHbIX Bojaax. HK-
CIEKTPOCKONUS B Ta30BOM aHaju3e. MHOI0X0/10BbI€ I'a30BbI€ KIOBETHI.

Anmnapatrypaoe odopmienue HK-cnexkrpockonuu. [lucneprupyromue crexkrpoporomerpsl. HK-
@ypbe- CHEKTPOMETPBI.

JlromuHecueHTHBIH aHaam3. Knaccudukanus merona mo XapakTepy BO30YXKIEHHS MOJIEKYN U IO
BpeMeHu cBedeHus. Jlromunecnentueie peakiuu. [IpaBuno Crokca-Jlommens. [Ipasuno Jlepmuna. 3aBu-
CUMOCTbh MHTEHCUBHOCTH W3Jy4€HHUs OT KOHUEHTpALUU JIOMHHECHUPYIOLIEro BellecTBa. TyIIeHHue Jko-
muHecueHn. I ekt Inonsckoro. OnpeneneHue moimapoMaTHYecKiX YriaeBoJOpO0B. Ammaparyp-
Hoe opopMIIeHHE METO/A.

Ompenenenue coaep:kanue He(TENPOAYKTOB B CTOUHBIX BoAax. OnpeneneHue Meau B Bojie QPryomMeT-
puueckuM criocobom no MVYK 4.1.063-96

Peppaxromerpus. Teopus peppakroMeTpuuecKoro MeToja anaauza. @akTopbl, BIUAIONINE HA TTOKa-
3arenp npenomieHus. Jucnepcus. Y aensHas U MoJjekyispHas pedpakuuu. [IpaBuino aauTHBHOCTH MO-
nexkynsapHoi pedpakiuu. [Ipumenenune MonekymnsipHoi pedpakunu A uaeHtudukanuu semects. Oco-
OEHHOCTHU NPUMEHEHUS pepPaKTOMETPHH B aHAIN3€ OMHAPHBIX M TPOHHBIX CHCTEM.

Metoabl aTomMHOM cnekTpockonuu. MeToa njaaMeHHoil poromerpun. AnmnaparypHoe odopmiie-
Hue Meroza. IIpakTuka NpUMEHEHHsI METO1a: IPUTOTOBJIEHUE CTAHJAPTHBIX PACTBOPOB, IOCTPOEHUE Ka-
JMOPOBOYHBIX I'padUKOB, MOMEXU B 3MHccuu. OmnpeneseHne cofep aHus IIETOYHBIX METAJIOB B BOJE
Ha sTane paciupeHHbix uccaeaoanuii mo PJ{ 118.02.228-95; PJ1 52.24.391-94; PJ1 52.24.393-95

ATOMHO-a0copOuMOHHAsi cnekTpomerpusi. [IpuHiun Mertona. VY31ael aTOMHO-aOCOPOLIMOHHOTO
cnekrpodoTomerpa. Crnocobsl arommszauuu. Jlammel mosoro karoxa. IllapukoBsle nammbl. [IpakThka
IIPUMEHEHUsT MeToAa M orpaHnyeHus. OmnpeneneHne HEKOTOPhIX METauIoB B BOJIE€ METOJIOM aTOMHO-
abcopounonnoii ciekrpomerpun (I'OCT 20.1.:2:3.19-95).

DIEeKTPOXMMHUYECKHE METOAbI

Konaykromerpusi. DnekTpuueckas IpOBOAUMOCTb PACTBOPOB. Y CTAHOBKH IO ONPEIEIICHUIO JIEK-
Tpudeckod mnpoBoauMoctu. IIpsmas xonaykroMmerpus. KoHaykromerpuueckoe TUTpoBaHME. Peaknnn
KHUCJIOTHO-OCHOBHBIE, OCAX/IEHUS, KOMIUIEKCOOOpa30BaHUs B KOHIYKTOMETPUUYECKOM TUTPOBAHHH.

[IpakTHueckoe NpUMeHEeHNE KOHAYKTOMETPUH B aHAIIU3€ OKPYKAIOIIEeH Cpeibl.

IMoTeHuuomeTpuyecknii MeToa aHaam3a. Buiel noteHumomerpudeckoro mMetoaa. Kinaccudukanums
MeTOJla MOTEHIIMOMEeTpUYecKoro TuTpoBaHus. CriocoObl U3MepeHus MoTeHnuana. MHauKaTopHble Jiek-
Tpoabl. MloHOCeneKTHBHBIE MeMOpaHHbIe 3NeKTPoaAbl. Ko uIMeHT cenekTuBHOCTH. DIIEKTPOIbl CpaB-
HEHUS.

R-, S-, T-tutpoBanue. IIpakTnka nCroab30BaHUs NOTEHIIMOMETPUYECKOIO METOJIA aHAIU3a: OIpee-
JeHue cojepxkanus xJaopuaoB B Boje ¢ UCO no PJI 52.24.361-95,bTopunos ¢ UCHO no PJ1 52.24.360-90.

BoabTamnepomerpuyeckue MeToabl aHaamn3a. Knaccuueckas pryrHas nonsporpagus. [Homsporpa-
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¢uueckas BosHa. [loTentman momyBosHbl. YpaBHeHue I 'eiipoBckoro-MnpkoBuua. YpaBHenue MibkoBu-
ya. KauecTBeHHBIN 1 KOJIMYECTBEHHBIN aHAINU3 B MOJSIpOTpaduu.

AmnmnaparypHoe odopmiieHue meroaa. Jlpyrue MeToJsl BOJIbTAMIIEPOMETPUU: MHBEPCHOHHASI BOJIBT-
amMIIepoMeTpusl TEPEMEHHOTOKOBAsl BOJIbTaMIepoMeTpusi, nudepeHInanIbHO-UMIYIbCHAs TOISPOrpa-
¢bus, BoIbTaMIEpPOMETPUS € OBICTPOIl pa3BepTKOM MOTEHIAIA. AMIIEPOMETPUYECKOE TUTPOBAHUE.

[IpakTrka mpUMEHEHHS BOJIHTAMIIEPOMETPHUECKUX METOJIOB B aHAJIN3€ OOBEKTOB OKPY)KAIOLIECH cpe-
JIbI: OTIPECIICHUE CBUHIIA M IIMHKA B OJHOM 1pooe nmutheBoit Boabl o 'OCT 18293-72r.

XpomaTtorpaduyeckue MeToIbI AHAIN3A

Knaccudukanus xpomarorpadpuyeckux METOI0B aHAIM3a [0 MPUPOJIE MOABMKHON U HETIOABHKHbBIX
(a3, annapaTypHOTro MpeACcTaBICHUs, MEXaHU3MOB pacIpeieIeHUs.

Tonkocsoiinasa xpomarorpadusi. Buast TCX. Texnuka sxcriepumenta. [IpombliiieHHbIE JIACTUHBI.
Kawmepsl. Kanniuraper. Omroentel. Crenens yaepxkuBanusa Ry . KadecTBEHHBIN U KOJIMYECTBEHHBIN aHAIU3
B TCX.

I'azoBasi xpomartorpadusi. Bunbl razoBoit xpomarorpadun. Xpomarorpadus u ee napameTpsl. H-
nekc KoBauya. Xpomatorpapuueckue KosoHkH. Henmoasmxknbie (as3pl B ra30:KHIKOCTHON M ra3zoaacopo-
IMOHHON XpomaTorpaduu. Bunel nerekropoB. KauecTBeHHBIN aHamu3 B ra30Boi XxpomaTorpaduu: MeToa
ATaJIOHHBIX BellecTB. KonnuecTBeHHBIN aHAIN3: METOAbI a0COIIOTHOM KaJMOPOBKH, BHYTPEHHErO CTaH-
JapTa U HOpMaJIM3aluu IUI0IAeH.

KuakocrHasi kojioHO4YHasi xpomaTtorpadus. Knaccuyeckast konmoHouHasi xpomartorpadus. Beicoko-
s dekTrBHAs KHUAKOCTHAs XpoMaTorpadus: KOJIOHKA, JEeTEKTOpPbI, HEMOJABMXKHBIC (a3bl. TBepHoKuI-
KOCTHasi KoJloHO4Has Xxpomarorpadus. [Ipsmas BOXKX u obpameno-dazoras BOXKX. [pyrue Buas Ko-
JIOHOYHOM Xpomarorpaduu: HOHOOOMEHHas U Telb-MPOHUKAMmAs (MOJEKYIIPHO-CUTOBAs) XpoMaTo-
rpadusi.

XpomaTto-macc-CleKTPOMeTpHs. Pa3pemienne  Macc-CHEKTpOB. Knaccudpukanus  macc-
CIEKTPOMETPOB I10 TUIYy aHaIU3aTopoB. MaruuTHbIil Macc-ciektpomerp MU-1201. [IpakTuka npumene-
HUS XPOMATO-MaCC-CIEKTPOCKONMYECKOI0 METO/1a aHAJIW3a JIs LeJIed TUTHEHUYECKOr0 UCCIIEOBAHUS.

4.2 CTpyKTypa IHCHUILIMHBI

OO6m1ast Tpy1I0€MKOCTh TUCIUIUIMHBI COCTABIISIET 3 3aueTHbIe eUMHUIIBI (61 yac)

Tabnuua 2
Bun pabotsl TpynoemMKoCTh, 4acoB
OO6m1ast Tpy10€MKOCTh 61
AynmutopHas pabora: 54
Jlexumnu (JI) -

Cemunapckue 3ausatus (I113) -

JlabopaTopnsie 3ausartust (JI3) -

IIpakTruecKkue 3aHATHs 54
AyIUTOpHBIE 3aHATUS, IPOBOIMMBIE B MHTEPAKTUBHOM 18
dhopme

CamocrosrenbHas paboTa: 63
Pacuerno-rpaduueckoe 3ananus (PI'3) -
Pecgepar (P) -
IloaroroBka u cxaya SK3aMeHa 27
Bu uroroBoro KOHTposIs (3a4eT, SK3aMeH ) JK3aMeH

4.3 JlabopaTopHble padoThbI
JIaboparopHblie pabOTHI MO TAHHOW JUCIHUILINHE HE MIPETYCMOTPEHBI.

4.4 . llpakTnyecKue 3aHATHS.

Tema 1. OcHOBBI METPOJOrHYeCKON 00padOTKHM pe3yIbTAaTOB HCCJIEIOBAHUS M JJIEKTPOHHBIE
Ta0JIMUBbI.

JleTepMUHUpPOBaHHbIE U HEJETEPMUHUPOBAHHbIE NOrpemHocTi. HopmalibHOE rayccoBcKoe pacrpee-
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nenue. 3Havamue udpel. CaokeHne, BEIYUTaHUEe, YMHOKEeHHE omrOok. CTaHaapTHOE oTKiIoHeHue. Hc-
NoJIb30BaHMe cratucTuyeckux ¢ynkuuii Excel. JloBepurenbHbIi HHTEpBaAN A Majol BIOOpKU. TecTbl
Ha paziaudre Mexay Beioopkamu. Kputepuit Gumepa u t-rect CtbhiogenTta. Q-tectT kak crocod ordpoca
IIPOMaxoB.

MeTtponoruueckas 00paboTka rpaAyupOBOYHBIX KPUBBIX. JINHEHHBIN METO] HAMMEHBIIIUX KBAJApPATOB.
Koadduuuent koppensuun u ko3pUIHUEHT IeTepMUHalui. Vcnonbp30BaHue 3IeKTPOHHBIX TaOIHIl A7
[IOCTPOCHHUS FPATyUPOBOYHBIX TPAPUKOB.

[TonsTre npenena oOHAPYKEHUSI.

Tema 2. ®oToMeTpuyecKue MeTobl aHaau3a. Kinaccudukanus mo cTelneHn MOHOXPOMAaTH3AIMH
U3ITy4yeHUsl, TI0 TUIIAM HCIIONIb3yeMbIX peakiuil. TUIbl coeAMHEHUN MPUMEHAEMbIX B (DOTOMETPUUECKUX
METOJ1aX aHaJIu3a.

MounekynsipHble 35eKTpoHHbIe criekTpbl. [IpaBuna orGopa. CHekTpbl MOIJIONIEHUS, IPUMEHSIEMbIE B
doromeTpruecKkuX Merojaax aHaiuza. KOHTpacTHOCTh (POTOMETPHUECKUX pPEaKUuil. 3aKOHBI CBETOIO-
rinomenus. [IpomyckaeMocTs U onTuyeckas MIOTHOCTb. MoJSpHBIA KOA(QUIMEHT CBETONOTIOMICHHUS.
VY nenpHbIi KO3 GUIMEHT cBeTonorIoneHus. [ [puanHbl OTKIIOHEeHUs OT 3aKoHa bepa.

OneHka 4yBCTBUTEIBHOCTH (DOTOMETPHUUECKHUX PEaKluil B CIIEKTPOPOTOMEPUU U (POTOIIEKTPOKOIIO-
PUMETPUH.

MeTtoasbl onpeae/ieHUs1 OHOT0 BellecTBa B (poToOMeTpHUECKUX METOAAX aHaJM3a. MeTo cpaBHe-
HUSl ONTHYECKUX IJIOTHOCTEN CTaHJapTa U HUCCIENYyEMbIX OKpAlllEHHBIX pacTBOpPOB. MeTon orpaHuyeH-
HBIX PacTBOPOB. MeTo[ ompeneseH s Mo CpeHeMy 3HAUYEHUIO MOJIIPHOTo Kod(dduiinenTa cBeTonorio-
mieHusi. MeTo1 rpaayupoBovYHOro rpaduka. Meton m100aBok: airedpandeckuii U rpadudecKkuii BApuaHT
METOo/A.

MeTtoasbl onpeaeneHus AByX BelecTB. CieKTpo)OTOMETPHUUECKU aHAIN3 ABYXKOMIOHEHTHBIX CH-
cteM. DOTOANEKTPOKOIOPUMETPUUECKHUI aHaIN3 ABYXKOMIIOHEHTHBIX cucTeM. [Ipumenenue doromer-
PUYECKUX METOJIOB aHAJIN3a AJIsl ONPEENICHUs 3arps3HUTENEH B pa3InuHbIX Cpeaax.

AnnaparypHoe ogopmienne meroga. dorosnekrpokonaopumerpel KOK-2, KOK-3. Ontuueckas
cxema. [Topsimok paboTel Ha POTOAIEKTPOKOPIOPUMETPAX.

Tema 3. Hedenomerpuueckue u typéoaumerpudeckue MeToabl. PaccesHue cBeTa B3BELICHHBIMHU
yacturamu. YpaBHenue Panes. Ceronoriomnienne B TypOOAUMETpUr. Y CIOBUS paboOThl B TypOOAMMET-
pun u Hedenomerpun. AnmaparypHoe odopmienue. TypboauMeTpudeckoe onpeaeseHue CoAepKaHus
cynbdaroB B muTheBol Boje mo ['OCT 4389-72.

Tema 4. UndpakpacHas CHEKTPOCKONHUS.

Teopernueckune ocHoBbl MeToAa. HopmanbHble konebanus. BanentHele u nedopMannoHHble KoJie-
6anus. CoctaBHble KoJeOaHUs. XapaKTepUCTUUYECKHE YACTOThI M 00J1aCTh «OTIEYaTKOB MaJIbLIEBY.

Mertoa onpeneseHusi NOAJTUHHOCTH BellecTBAa.

CTpYKTYypHO-IpyNIoOBO# aHAJIN3 OpraHnyeckux coenuHenuil. [Ipumenenne MK-cnektpockonuu B
OpraHHYE€CKON XUMHH.

KonnyecrBeHHBbIe MeTOABI B MH(PAKPACHOH CNEKTPOCKONMH. MeTon BHYTPEHHETO CTaHAapTa.
OcobenHoctu noAroToBku o0pa3oB B MK-ciekTpockonuu.

HNK-cnekTpockonusi B ra3oBoM aHajau3e. MHOTOXOOBbIE Ia30BbI€ KIOBETHI.

AnmnaparypHoe odopmienue. Jucneprupyroume crnekrpooromerprl. MK-Dypbe-crieKTpoMeTpsI.
ITonroroBka o0Opasuos s MK-crnekrpockonuei.

Tema 6. Meroabl aTroMHOM cnekTpockonuu. Meroa miamenHo goromerpum. Teopus Meroja.
AmnmnapatypHoe odopmieHre Mmeroaa. biok-cxema miameHHoro ¢ortomerpa. IlnamenHbit GoTomeTp
BIDK. IlpakTuka mpuMeHEHUsT METO/1a: IPUTOTOBJICHUE CTaHIAPTHBIX PaCTBOPOB, MOCTPOCHHUE KATUOPO-
BOUYHBIX I'paMKOB, TOMEXHU B aMUccHH. OmpeieneHue cofepx aHus MEJIOYHbIX METAJUIOB B BOJIE HA ATa-
e pacurpeHHbIx uccneaopanuii mo P/ 118.02.228-95; PJ1 52.24.391-94; PJ1 52.24.393-95

ATOMHO-a0cOpOLIMOHHAsT criekTpoMeTpus. [IpuHuMI Metona. Y31bl aTOMHO-aOCOPOIMOHHOTO
cnektpodoTomerpa. CrnocoObl aromuzanuu. Jlamnel monoro kartona. Illapuxossie nammbl. [IpakTuka
IIPUMEHEHUsT METOAAa M orpaHnuyeHus. OmnpeneneHne HEKOTOPhIX METauIoB B BOJE METOJIOM aTOMHO-
abcopommonHoit criektpomerpuu (I'OCT 20.1.:2:3.19-95).

Tema 7. Peppaxromerpusi. Teopus pedppakToMeTprUuecKoro Merosa aHanusa. GakTopsl, BIUSIONUE
Ha TMokazarenb npenomieHus. Jucnepcus. YaenbHas U MolekynspHas pedpakuuu. [IpaBuno agautus-

HOCTH MOJIEKYJsipHOH pedpakiuu. [IpuMeHneHre MoseKyIsipHO pedpakuuu Ui WACHTU(PHUKAIMKA Be-
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miectB. OcoO0eHHOCTH MPUMEHEHUSI pehPaKTOMETPHUH B aHATN3€ OMHAPHBIX U TPOUHBIX CUCTEM.

Pab6ora Ha peppakromerpe MPD-454. Onpenenenue copepkaHus caxapa B MUIIEBBIX TPOJYKTaX.

Tema 8. JekTpoXuMUYecKHe MEeTOAbI aHAJIN3A.

Konaykromerpusi. Teopusi KOHAYKTOMETPUYECKOTO METO/A aHAIN3a. DJIEKTPUUECKask IPOBOJUMOCTh
pacTBOPOB. YeibHas 3JEKTPONPOBOJHOCTb. DKBUBAICHTHAS 3JEKTPONPOBOAHOCTh. OmpeaeseHue cre-
[IEHU JIUCCOLMALIUU CJIA0BIX 3JIEKTPOJIUTOB. YCTAaHOBKU IO ONPEAEIICHUIO 3JIEKTPUUYECKON MPOBOANMO-
ctu. Ilpsamas xkoHaykromeTpus. OnpeaeneHrue MOCTOSHHON JIEKTPOXUMHUYECKOU sueiiku. [Ipumenenue
npsMoil KoHaykToMeTpruH. [IprMeneHre npsmMoil KOHTYKTOMETPUH JJIsl aHAJIN3a 0OBEKTOB OKpYXKaroIei
Cpelbl.

Konaykromerpruyeckoe TUTpoBaHUE. Peakiiuu KUCIOTHO-OCHOBHbBIE, OCAXICHHUS, KOMILUIEKCO0Opa3o-
BaHUS B KOHAYKTOMETPUUYECKOM TUTPOBAHUH.

[IpakTHueckoe NpUMEHEHHE KOHTYKTOMETPHUH B aHAIN3€ OKPYKAIOIIEH CPEebl.

Tema 9. IloTeHuMOMeTpUYECKUH MeTO aHAJM3a. Teopusi MOTECHIIMOMETPUUYECKOTO MeToa. Buib
MOTeHLIMOMETprUYeckoro Metoaa. CrnocoOsl n3MepeHusi moreHuana. MHIMKaTopHbIe 3JIEKTPOIbI: AJIEK-
TPOABI MIEPBOTO U BTOPOro pona. BemomorarenbHble XmopcepeOpsHble U KaTOMeIbHbIE 3JeKTpoabl. pH-
METPUYECKHUE AIEKTPOJIbl: BOJAOPOIHBIN I'a30BbI, XUHIUAPOIHBIN, CTEKJISTHHBINA JIEKTPO/I.

HoHocenekTBHBIE MeMOpaHHBIE AIIEKTPOAbl. Kitaccudukaiys HOHOCEIEKTUBHBIX 3JeKTpoaoB. Ko-
s dunuent cenekruBHocTu. Ilpsimas nmorenimomerpus. [IpakTuka nmpuMeHEeHUs MPSAMON MOTEHIIMOMET-
puu Uit aHanu3a o0bEKTOB OKpyskarotient cpensl. BPOUC.

R-, S-, T-tutpoBanue. [IpakTuka UCHOJIB30BAaHUS TOTEHUMOMETPUUECKOTO METOJA aHAIN3a: OIpee-
JeHue coaepxkanus xiaopunoB B Boje ¢ MCO o PJI 52.24.361-95,¢propunos ¢ UC3 no P/] 52.24.360-90.

Tema 10. BoabTamMnepoMeTpuiyecKue METOAbl AaHAJIM3A.

Krnaccudaeckast pryrHas nosssporpadus. Teopus metona. [Tonsporpaduueckas BonHa. [ToTennman mo-
nyBOJIHBI. YpaBHeHue ['eiipoBckoro-MibkoBuya. YpaBHenue WnbkoBuya. KauecTBeHHBIM U Kojdue-
CTBEHHBIN aHAJIN3 B MOJISIporpaduu. Y CIOBUS MPOBEICHHS MOISPOTPAPHIECKOTO IKCIIEPUMEHTA.

AmnmnaparypHoe oopmiieHHE METOa KJIACCUYECKOU MONIIporpaduu.

Jlpyrue meroAbl BOJIbTAMIIEPOMETPHMHM: HHBEPCHOHHAs BOJIBTAMIIEPOMETPHS I[EPEMEHHOTOKOBAS
BOJIbTaMIIEpOMETpHsl, AU PepeHInanbHO-UMITYIbCHAS MOMsiporpadus, BOIbTaAMIIEPOMETPHS C OBICTPOIA
pa3BEpPTKOM MOTEHIHAJIA.

AMIIepOMETpUUECKOE TUTPOBAHMUE.

[IpakTuka npUMeHEHHUs BOJIbTaMIIEPOMETPUYECKHUX METOJOB B aHAIN3€ OOBEKTOB OKpY)Karollen cpe-
JIbl: OTIpeJieNieHne CBUHIIA U IIMHKA B 0JIHOM mpoOe muTheBoii Boasl mo 'OCT 18293-72r.

Tema 11. XpomaTorpaguueckue MeToAbl aHAIU3A.

IIpuHumnsl 1 Teopust MetToaa. TeopeTnyeckue OCHOBBI Xpomarorpaduueckoro paszaenenus. Kiac-
cudukanusa xpomarorpaduueckux MeTo10B. BBeieHne B TeOprio XpoMaTorpauueckoro aHajinsa.

I'azoBas xpomartorpaduu Bapuanrtsl ra3zoBoil xpomarorpaduu.. OcymiecTBieHne razoxpomarorpa-
¢uueckoro pazgenenus. Cxema razoBoro xpomarorpada. KomoHku s razoBod xpomarorpaduu:
HaOMBHBIE M KaNWUIApHbIE KOJIOHKU. HemoaBukHbIe (ha3bl - OCHOBA pa3JesieHus] B ra30BOM Xpomarorpa-
¢un. Innekcol yaepKuBaHusl.

Herextopsl B razoBoil xpomarorpaduu: IT1/Ie1, IO/, 133. Beibop paboueii Temmneparypsl. IIpo-
IrpaMMUPOBAaHKE TEMIIEPATYPHOTO pexxkrma. MeTopl KOJTHMUEeCTBEHHONU XpoMaTorpaduu.

I"a3oBas xpomatorpadus ¢ macc-cnekrpomerpueil. OCHOBBI MacC-CIIEKTPOMETPUH.

KuakocrHasi xpomarorpapus. BOXX (BeicokoaddexTrBHas xuakoctHas xpomartorpadus). Teo-
peruyeckre ocHOBBI MeTona. Henmoasmxkueie (aszsl. O6opynosanue anst BOXKX. OcHoBHbBIE y31bI K-
KOCTHOTO XpoMarorpada.

HNonoob6mennas xpomartorpadusi. Tunel noHOOOMeHHBIX cMoj. KaTtnoHooOMeHHbIe cMOJIbl. AHHOHO-
oOMeHHbIe cMoubl. [lonepeunas cumBka. Pasnenenue amuHokucnor. BiusHue koMIiekcooOpas3yromumx
peareHToB JUIs pa3AeieHus KaTHOHOB METAJIJIOB Ha aHHOOOMEHHBIX KOJIoHKaX. MloHHast xpomarorpadusi.

Tonxkocaoiinas xpomarorpapusa (TCX). [lonyuenue xpomatorpamMm. Mnentudukanus msateH pas-
nensieMbix koMroHeHToB. Henmoasmxueie a3l B TCX. TToasuxkubie dhassr ais TCX. BeicokoaddexTus-
Has ToHKocJoiHas xpomatorpadus (BOTCX).

Metoabl kanuasipuoro daekrpodopesa (KJ). Teopust metoga kanwmisipHoro siektpodopesa. Cu-
J1a IEKTPOOCMOTHYECKOoro notoka. Beoxa nmpoosl B K3. [lerexktoprl B KO. XapakTepucTuku pasjeneHus

MetonoMm K3. Pasnenenus moHoB manoro pazmepa Meronom KDO. Pasnenenus HEWTpalbHBIX MOJIEKYIL:
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MHUIEIUISIPHAs 3JICKTPOKUHEeTHYIecKass xpomatorpadus. Kanwmispaas snekrpoxpomarorpadwus. Kamm-
JSIPHBIN TeJb — AIEKTPOdopes.

4.5 KypcoBoii npoekT (kKypcoBasi pa6oTa)
KypcoBoii mpoeKT 1o JaHHON JUCHUIUIMHE HE MPEAyCMOTPEH.

4.6 IIporpaMmMa camMOCTOATEIbHO MO3HABATEIbHOM 1eATEJILHOCTH CTYIeHTOB NPU U3y4YeHUH
AUCHMILINHBI «BBe1eHUe B MeTOAbl (PU3MKO-XUMHUYECKOT0 AaHATHU32)

IIporpamma caMOCTOSATENIBHOM MO3HABATENBHON JEATEIbHOCTH CTYJEHTOB IPU U3YYEHUM JUCLUILIH-
HBl «BBeneHne B METOAB! (PU3UKO-XHUMHUYECKOTO aHaJIN3a» COCTABICHA B COOTBETCTBUHU C JOKYMEHTOM
«ITonoxxenne 00 opraHmzanuy BHEAyIUTOPHON CAMOCTOSITEIbHON paboThl cTyAeHTOB B KabapauHo-
bankapckom rocyaapctBeHHOM yHUBepcuTere» oT 19 centsadps 2011 r. B aTom nokymeHTe npeaonpese-
JIEH MOPAZOK U OCYLIECTBICHUE CaMOCTOSATENIbHOW paboThl CTYIAEHTOB, yCI0BHs 3(PPEeKTUBHOrO ee Ipo-
BeZieHUs (Y4eOHO-METOINYECKOTr0 00ECIIeYeHUsI 1 MEXaHU3M OLIEHKU Pe3yJIbTaTOB).

Texymas camocrosiTenpHass padoTa 10 JUCLMIUIMHE, HAIpaBiI€HHAs Ha yriayOJieHHe U 3aKperuieHHue
3HAHUU CTYJEHTA, HA Pa3BUTHE MPAKTUUECKUX YMEHHM, BKIIIOUAEeT B ce0sl CIIeIyIOUINe BUIbI padoT:

J paboTa ¢ JeKIIMOHHBIM MaTEepUaAIOM;

U3YYEHUE TEM, BHIHECEHHBIX Ha CAMOCTOSITENIbHYIO IPOPaOOTKY;
BBITNIOJIHEHUE JOMAIIHUX WHAUBUAYAIbHbBIX 3a/1aHUN;
MOJTrOTOBKA K KOJJIOKBHYMaM U JIaDOPaTOpHBIM padoTam;
MOJIFOTOBKA K CAMOCTOSITEJIbHBIM M KOHTPOJIbHBIM padoTaM;
MOJIMOTOBKA K SK3aMEHY.

TBopueckas mpoOIEMHO-OPHEHTUPOBAHHASL CAMOCTOATENNbHAsL paboTa 1Mo JUCHUIUIMHE, HalpaBJIeHHAS
Ha Pa3BUTHE MHTEIJICKTYaJIbHBIX YMEHHH, OOLIEKYIbTYpHBIX U MPO(ECCHOHAIBHBIX KOMIIETEHIIUH, pa3-
BUTHE TBOPYECKOTO MBIIUIEHUS y CTYJIEHTOB, BKIKOYAET B ce0sl cieayrouue Buabl padoT 110 OCHOBHBIM
npobiemMaM Kypca:

. MIOWCK, aHAJIN3, CTPYKTYPHPOBaHNE HH(DOpMAITHIH;
. BBINOJIHEHHE PACYETHBIX paboT, 00paboTKa U aHaIM3 IaHHbIX;
. aHaJIM3 HaY4HBIX MyOJUKAIMi 110 ONpeieTIeHHOH MperoiaBaTesieM TeMe.

4.6. 1 CamocTosiTe/IbHOE H3YUYeHHE Pa3/1eJI0B AU CUMILIMHBI

Paboueit mporpammoit «BBenenue B MeTo bl (pru3HKo-xMMHUYecKoro aHanuza» cornacHo @I'OC He 3a-
IUTaHUPOBAHbI JIEKIMU. [103TOMY OCHOBHOM yIop Ha OCBO€HHE MaTepuaia AUCUUIIMHBI COPUEHTUPOBAH
Ha CaMOCTOSTEIbHOE U3YyYEHHE OCHOBHOT'O COJEP KaHUS AMCLHUIIMHBI U HA 3aKPEIUIEHUE €0 Ha MPAKTH-
yecKuX 3aHATuAX. [InaH camMocTOSITENbHOrO M3y4YeHUs MaTepuaa KOpPpeaupyeT C IJIaHOM MpPOBEACHUS
MpaKTUYeCKHX 3aad (Tabm.1)

4.6.2 KoHTPOJIb CAMOCTOSATEIbHOM PadOTHI

OrneHka pe3yabTaToOB CaMOCTOSTENIbLHOW pabOThl OPraHU3yeTcsl Kak €MHCTBO JIBYX (DOpM: CaMOKOH-
TPOJIb U KOHTPOJIb CO CTOPOHBI NPEN0/IaBaTeNs.

CaMOKOHTPOJIb 3aBUCHUT OT ONIPEAEIEHHBIX Ka4eCTB JINYHOCTH, OTBETCTBEHHOCTH 3a PE3YJIBTAThl CBOE-
ro oOyueHusi, 3aMHTEPECOBAHHOCTH B MOJOXKHUTEIBbHOM OI[EHKE CBOETO TpyJa, MaTepUaIbHBIX U MOpab-
HBIX CTUMYJIOB, OT TOTO HAaCKOJIbKO 00ydaeMblii MOTUBHPOBAH B JTOCTHKEHUU HAWIYYIINX PE3yJIbTaTOB.
3aaya mpenojaBaTesisi COCTOMT B TOM, YTOOBI CO3/1aTh YCJIOBHS IS BHIMOJIHEHHS] CAMOCTOSITENIbHOM pa-
60THI (yueOHO-MeTOANYECKOE oOecrieueHne), MPaBUIbLHO UCIIOIb30BATh Pa3IMYHbIE CTUMYJIBI IS peau-
3alMy 3TOM paboThl (PEUTHUHIOBasi CUCTEMA), OBBIIIATh €€ 3HAUUMOCTh, U TPAMOTHO OCYILIECTBIISITh KOH-
TPOJIb CAMOCTOSTEIILHOM AESITEIbHOCTH CTYACHTA ((DOH]T OLIEHOYHBIX CPEJICTB).

Jljig opraHu3aluu caMOCTOSITENTbHOW pabOThl CTY/AEHTOB (BBIIOJHEHUS WHAUBUAYAIBHBIX JOMAITHUX
3aJJaHU; CaMOCTOSITEIbHON MPOPAaOOTKH TEOPETUYECKOT0 MaTepHralia, OJArOTOBKHU I10 JIEKIIMOHHOMY Ma-
TepHaiy; MOATOTOBKU K JIAOOPAaTOPHBIM 3aHATHUSAM, KOJUIOKBHYMaM, KOHTPOJIbHBIM paboTaM) MmpernojaBa-
TensaMu Kadeapsl pazpaboTaHbl yueOHO-METOIMYECKHUE TOCOOMS U YKa3aHUsl, OTPaKEHHbIE B PEKOMEHTY-
€MOH JuTepaType.
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5. O0pa3oBaTe/ibHbIEe TEXHOJIOTHH

B cootBerctBun ¢ tpeboBanmsimu ®I'OC BIIO mo HampaBieHHIO MOATOTOBKH KOMIETEHTHOCTHBIH
MOJIXO0JI pealn3yeTcsl MIUPOKUM HCIOJIb30BaHUEM B Y4EOHOM IMpoliecce aKTHUBHBIX M HMHTEPAKTUBHBIX
¢dbopm npoBeieHNs 3aHATHI (KOMIIBIOTEPHBIX CUMYJISIIUI, I€TOBBIX U POJIEBBIX UTP, pa300p KOHKPETHBIX
CUTyalluii,) B COYETAHUU C BHEAYAUTOPHOI paboTOl C 1enbio GOPMHUPOBAHUS U PAa3BUTHUS TPeOyeEMBbIX
KOMITETCHIINI 00y4arOIMnXCs.

Jljis TocTUKeHUs IUIAaHUPYEMBIX Pe3yJbTaTOB 00Y4YEHHUs, B TUCHUILINHE «JlOMOIHUTENbHBIE TJIaBbI 10
¢u3nvyeckuM M (PU3MKO-XMMHUYECKUM METOJaM aHajH3a» HCIIOJIB3YIOTCS pa3in4yHble 00pa3oBaTeIbHBIE
TEXHOJIOTUU:

1.  Hugopmayuonno-passusarowue mexrnonio2uu, HapaBIeHHbIC HAa OBIaJCHUE OOJBIINM 3aIacoOM
3HaHWi, 3alIOMUHAHNE U CBOOOHOE ONEPUPOBAHIE UMH.

Hcnonp3yercs NeKUNOHHO-CEMUHAPCKUN METOJI, CAMOCTOATENIbHOE U3YYEHHUE JIMTEepaTyphl, IPUMEHeE-
HUE HOBBIX MH(OPMAIMOHHBIX TEXHOJIOTUH IJIi CAMOCTOSATEIBHOTO TOMOJHEHUs 3HAHUHM, BKJIIOYasi HC-
M0JIb30BAHNE TEXHUYECKUX U AJIEKTPOHHBIX CPEACTB MH(OPMALIUH.

2. JleamenvHocmmuble npaKmuKo-opUeHmMUpo8anHvle mexHoao2uu, HalpaBieHHbIe Ha (pOpMHUPOBa-
HUE CUCTEMBI MPOGECCHOHATBHBIX TPAKTUUECKUX YMEHHUM MPU MPOBEACHUN SKCIIEPUMEHTAIBHBIX UCCIIe-
JIOBaHMM, 00eCreYnBaIOIINX BO3MOKHOCTh KaU€CTBEHHO BBIIOJIHATH IPO(ECCHOHATIBHYIO J€ATEIbHOCTD.

Hcnone3yercs aHanu3, CpaBHEHHWE METOJIOB MPOBEICHUS XUMHUYECKUX U (DU3HUKO-XUMUYECKUX METO-
JI0B aHallM3a, BBIOOP METOa aHaJlM3a, B 3aBUCHMOCTH OT OOBEKTa MCCIIEJAOBAHHUS B KOHKPETHOU HPOH3-
BOJICTBEHHOM CUTYAlLIMH U €0 MPAKTUYECKas peann3anus.

3. Paszsusarowue npobiemHo-opueHmuposantvie mexHoio2uu, HaupaBIeHHbIE Ha (OPMHUPOBAHUE
U pa3BUTHE MPOOJIEMHOTO MBIIUICHUS, MBICIUTEIbHON aKTUBHOCTH, CIOCOOHOCTH MPOOJIEMHO MBICIHTD,
BUJICTH U (JOPMYIIUPOBATH MPOOIEMBI, BRIOUPATh CIIOCOOBI M CPEJCTBA JJISl UX PELICHUS.

Hcnonb3yrores BUABI TPOOJIEMHOTO 00yYeHHs: OCBEIIEHHE OCHOBHBIX MPOOJIEM aHATUTUYECKOU XU-
MUH, PU3NICCKUX U (PU3HKO-XUMHUICCKHX METOJOB aHAIN3a Ha JICKIHIX, YIeOHbIC TUCKYCCHH, KOJIICK-
THUBHAs MBICIUTENbHAS JEATENLHOCTh B TPYIIAX MPHU BBHINOJIHEHWH MOUCKOBBIX JTaOOPaTOpHBIX padoT,
pellleHre 3a/1a4 MMOBBIIIEHHON Cl0KHOCTH. [Ipy 3TOM MCHONIB3YIOTCS NEpBbIE TPU YPOBHS (U3 YETHIPEX)
CIIO)KHOCTH M CaMOCTOSITEJIbHOCTH: MPOOJIEeMHOE M3JI0KEHHE yueOHOro MaTepuaia MpernoaBaTesieM; co-
3[IaHKE TIPero/aBaTeneM MpoOIeMHBIX CUTYAIHid, a 00yJyaeMble BMECTE€ C HUM BKIIIOYAIOTCS B UX pa3pe-
IIEHUE; MPeroiaBaTellb JUIb CO3aeT MPOOIEMHYI0 CUTYAlHIO, a pa3pelatoT e€ oOyyaemble B X0/I€e ca-
MOCTOSITEIbHOMN JESITETbHOCTH.

4.  JluuHoCcmHO-OpueHmupo8aHusvie mexHoio2uu 00yueHus:, 0OECIIeUnBaIONINe B XO0Jle y4eOHOro
Ipolecca y4eT pa3iMuHbIX COCOOHOCTEN 00ydyaeMbIX, CO3/JaHle HEOOXOIUMBIX YCIOBHM ISl pa3BUTHUS
UX MHAMBHUIYaTbHBIX CHOCOOHOCTEH, pa3BUTHE aKTUBHOCTH JIMYHOCTH B yU€OHOM mpoliecce. JINUHOCTHO-
OpUEHTHUPOBAHHBIE TEXHOJIOTUN O0OYyUYEHUS pealn3yloTcs B pe3ybTaTe MHAUBUAYAIBHOIO OOIIEHUs Ipe-
MoJaBaTeNsl U CTYJIEHTA MPU cJadye KOJUIOKBUYMOB, IPU BBIMOJIHEHUH AOMAIIHUX WHIWBUYaIbHBIX 3a-
JAHWH, TOATOTOBKE K MPAKTUYECKUM 3aHATHUSAM, PELUICHUH 337a4 Ha BO BPEeMsI POBEACHUSI MPAKTUYECKUX
3aHATHM .

6. OneHouHble cpeAcTBA AJIsl TeKYLIEro KOHTPOJS YCIeBaeMOCTH M NMPOMEKYTOYHOH aTTecTa-
107071

KonTpoas nmo nqucnumniuze «BBeneHue B MeTo bl (PU3MKO-XUMUYECKOTO aHAIN3a» OCYILECTBISETCS B
COOTBETCTBUM C y4eOHBIM IUIAHOM OOpa30BaTeNbHOW HMPOTrpaMMbl U B COOTBETCTBHM C JIEHCTBYIOIUM
[TonoxxeHneM o GamIbHO-PEHTHUHIOBOM crucTeMe OLleHKH ycrieBaeMocTH ctyaeHToB KBI'Y: TectupoBanue,
KOJUIOKBUYM, 9K3aMEH.

KoHnTpoibHble 3aHATHS 00eCcnIeunBatOT ONEPaTUBHYIO, TEKYILYIO U UTOTOBYIO HH(OPMALIHIO O CTETIEHU
OCBOCHHUS TEOPETHUYECKUX M METOJUYECKUX 3HAHUWA M yMEHHH, MpodecCHOHANbHO-TIPUKIATHON MMOAro-
TOBJICHHOCTH KaXKI0ro cTyAeHTa. OnepaTUBHBIA KOHTPOJb 0OecreynBaeT HH(GOPMAIUIO O MOATOTOBJIEH-
HOCTH CTYJEHTa Ha KaKJOM 3aHATHH. TeKyllinii KOHTPOJIb (PEUTUHT, KOHTPOJIbHBIE TOUKH) - IO3BOJISET
OLICHUTH CTETEeHb OCBOEHUS pa3jiesia, TEMbI, BuJa yueOHOU paOoThl B OIpe/eieHHble CPOKU. B Hamnuuu
umeroTcs TectoBble Matepuansl B ¢popmare ACT/DOC no auctumnnune «BBenenue B MeToabl (hU3MKO-
XUMHUYECKOTO aHaimu3a»» st ctyaeHToB HampapieHus 04.03.01 — Xumus, mpodmibs «XuMus oKpyKaro-
men cpenbl, XUMHUECKasi SKCIEpTU3a U JKoJIorndeckas OezomacHOCTb» (3 cemecTp), KBIM(UKALUS:
MPUKJIaHON OakalaBp MOJTOTOBJICHHbIE B COOTBETCTBUU C «TpeboBaHMSIMHU K COCTaBJICHHUIO OaHKa Te-

CTOBBIX 33/1aHUi» U nepenanHbie B LleHTp TectupoBanus npodeccruoHansHoro odpasosanust KbI'Y ams
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sKcIuTyaTanuu. @opMa UTOrOBOr0 KOHTPOJIS: dK3aMeH

7. YueOHo-MeTOAUYeCKOEe U MH(OPMAINMOHHOE 00ecredyeHue TN CIUTIIUHbI
7.1 OcHOBHasi 1MTEpPaTypa

1. Amnamutudeckast xumusi: B 3-x 1. / mon pen. JI. H. Mocksuna. M.: Akanemus, 2008. T. 1. 576 c., T.
2.304c.

2. T. Kpucruan. Ananutnueckas xumus. B 1Byx tomax. Mocksa: BMHOM. JlaGopaTopus 3HaHuil,
2009. 494 c. (JIyummii 3apyOekHbINH YICOHHK).

3. I'spu K. AHanutudeckas xumus: B 2 T.: niep. ¢ aurii. — M.: BUHOM. JIaGopatopus 3HaHUH,
2009.T. 1,623 c., T. 2. 504 c.

4. Otro M. CoBpeMeHHBIE METOIbI aHATTUTHYECKON XuMHH. 3-¢ u3n. M.: Texnocdepa, 2008. 543 c.

5. B.II. BacunbeB. Ananiutuueckas xumusi. Kuura 2. @u3nko-XUMHYECKUE METOIbI aHau3a. M.:
Hpoda, 2005. 383 c.

6. Ilumunenko A.I'., Ilaraunkuii M.A. Ananutudeckas xumusd. M.: Xumus, 4.1, 2. 1990. 486 c.

7.2 JlonosiHUTEIbHAS JJUTEpaTypa.

1. Mupzoes P.C., llletoB P.A., MamykoB H.U., bareipoBa X.M., ManamaroB A.X. OcobeHHocTu
NK-ciekTpocKOMMYecKoro HMcciae0oBaHusl OOBEKTOB OKpyKaromied cpeabl. Meroaumdeckoe mnocooue.
Hanpuuk: KBI'Y. 2005. 55 c.

2. Mupzoes. P.C., llleroB P.A., lllycroB I'. b., 'earaposa A.B., TeyBaxykoBa A.H.. I'pagyupoBou-
HBIH rpaduk B GU3NKO-XUMUYECKOM UCCIIEI0BAHUU: TIOCTPOCHUE, PErPECCUOHHBIN aHaIN3 U METPOJIOTU-
geckas o0padorka. Meronnueckoe mocodue. Hampunk: KBI'Y. 2006. 22¢

3. Mupzoes P.C., Illletos P.A., Jlurunos M.X., llycroB I'.b. CoBpemeHnHbIe (PUZNKO-XUMHUECKHE
METO/]Ibl aHaIM3a 00BEKTOB OKpyskatoieil cpeasl. Hanpuuk: KBI'Y, 2009 c. 29

4. Mupzoes P.C., IlleToB P.A., AnakaeBa 3.T., Ilekapp C.C., Mamykos H.I., Jlurunos M.X. Co-
BpEMEHHBIE (PU3NKO-XMMHUYECKIE METOBI aHaIH3a 00BEKTOB OKpYyskatomiei cpenasl. Hampunk: KBI'Y,
2009. 82 c.

5. . Mupioes P.C., Jlurugos M.X., MamykoB H.U., lletoB P.A., Anakaesa 3.T., Ksapo A.A. Merox
KamWJUSIPHOTO 31eKTpodope3a. MeTonudeckue yka3aHus s CaMOCTOATeNbHOM paboTel. Hanpuuk:
KbI'Y, 2012. 18 c.

6. .MeTo/bI onipeaesieHHsl MUKPOKOJIMYECTB MECTUIIMIOB B IPOAYKTAX MUTAHUS, KOPMax M BHEITHEH
cpene. Mocksa: Konoc. 1977. 362 c.

7.3 Tlepuoauyeckue U3IaHUA

1. KypHan aHaTUTHYECKON XUMUWY;

2. 3aBoxckas naboparopus. J[MarHOCTHKA MATEPHAIIOB;

3. DKOoNorus M MpupoaONoIs30BaHue B PO,

4. Awanurtuka u KOHTpOIb. Pedeparusnbiii Xypuan Xum.

7.4 UnTepHeT - pecypchbl
1o (pu3H4YecKUM U (PU3MKO-XMMHYECKHM MeTOJaM aHAJIN3a

1. anchem.ru chemport.ru eLIBRARY.ru sciencedirect.com springerlink.com
http://www.wssanalytchem.org — nopran «Ananutudeckas Xumus B Poccum»

2. Www. arg. org - JOMallHsAs CTpaHuIa AMEPUKAHCKOrO XMMHYECKOro oOmectBa. Mmeercs wH-
bopmanus o KypHaiax, KOHQEpPEHIUAX, XUMHUUYECKHUE HOBOCTH, TOMCKOBBIE 0a3bl JaHHBIX.

3. www. Chemweb. Com — BUPTyaJIbHBII KIy0 XMMHKOB.

4. www. acs-analytical.duq.edu — qomamnss crparuna OTAeNeHNs aHAIUTUYECKON XUMHUU AMepH-
KaHCKOT0 XMMHUECKoro oobmiectsa. Ha caiiTe mMeeTcsi MHOTO CCBUIOK U IPYTHX PECYpPCOB, MO3BOJISIOMINX
MEPEXO/IUTh K Pa3IMUHBIM CTPAHUIIAM, CBS3aHHBIX C aHAIIMTUYECKONW XUMHEH, 1o BceMy VIHTepHeTy.

5. www. chem.-uni.nist.gov/nist839 — ctpanuna OTaeneHus aHATUTAYECKON XuMun HalmoHaabHOro
crangaptoB U TexHonoruit CIHA (NIST). Cogep:xut nHpopManuio o NATH HANPaBIECHUH: CIEKTPOXUMHU-
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YECKUX METOJOB, MOJCKYJISIPHOW CIEKTPOCKOIMH, MHKPOXKHUIKOCTHBIX METOOB, SICPHO-(PU3MIECCKUX
METOJIOB aHAJIM3a

6. www. chem.-uni.potsdam.de/ linkcenter/analchem.html — KOJIEKIMS CCBUIOK IO aHATUTUYECKOM
XUMUH, BEIYIIUX K YHUBEPCUTETCKUM H JIPYTUM CaliTaM BCETO MHUpA.

7. www.pineinst.com — pyKOBOACTBO Ha 70 CTpaHMIIAX MO OCHOBAaM BOJBTAMIIEPOMETPUH U ammapa-
Type.

8. www.galactic.com/spsonline — crmexTpanbHas 6a3a JaHHBIX B CBOOOAHOM xocTyme, 6omnee 6000
CIICKTPOB.

7.3 MeTtoanyeckue yKazaHus K J1a00paTOpHOMY 3aHSTHIO.

ITockonbky nmporpammoii 1a00paTOpHbIE 3aHATHS HE MPELYCMOTPEHBI, TO METOJIMYECKUE YKa3aHUs He
MPUBOISATCS.

7.6 MeToan4yeckne yKasaHus K NPOBeJAEeHUI0 MPAKTHYECKHUX 3aHATHH.

[Tpaktuyeckue 3ansatus (I13) B yueOHOM mporecce SIBISIOTCS OCHOBHOM YacThiO y4eOHOTO IUIaHA U
aKa/JIeMU4eCKOll Harpy3Ku IpenojaBaTessl.

OO1IEen3BECTHO, YTO JIeKYUsl 3aK1A0bl8aAen OCHO8bl HAYYHbIX 3HAHUL B 00001meHHoi popme. OmHaKo,
YUYUTBIBAs, YTO MO JAHHOM JMCLUIUIMHE MHOrO HayyHOM M yueOHOU snureparypsl, ®T'OC ompenennn
OCBOCHHE JIaHHOW AMCUUIUIMHBI Y€PEe3 CAaMOCTOSTEIbHYIO pa0OTy U MPAKTUIECKUE 3aHATHS.

Camocmosmenvuas paboma cmyoeHmos 6 OAHHOM Clydae 3HAKOMUM C NepeudHol uHgopmayuell.
Ilocne npakmuyeckux 3aHAMUL OHA NO3B0AEM 3AKPENUMb 3HAHUSA, U IMU 3HAHUSL U CO30aem meopemu-
ueckyro 6asy.

Ipakmuyeckue 3auamus - NPU3BaAHbL Yeryoums, pacuupums U 3aKpenums 3HaAHUs cmyoenmos, $hop-
MHUPOBaTh HEOOXOAUMBIE JUI IPAKTUYECKON M HayYHOU JEATelIbHOCTH YMEHUsS U HaBbIKU. [IpakTHueckue
3aHATHUS PAa3BUBAIOT NMPAKTUYECKOE, HAYYHOE MBIIUICHUE W PeUb CTYACHTA, MO3BOJIIOT MPOBEPUTH U BO
JOCTaTOYHO YacTO OLIEHUTh 3HAHUS CTYJCHTOB.

Copepxanue 113 onpenensiercss yueOHbIM IUIAaHOM U paboyeil mporpamMmoil AucuuIInHbl. Mojens 3a-
HATHS JOJDKHA COCTOSITh U3 2-X 3TAIOB:

1. Mooenuposanue 3zansamus. OnpenenuTb €ro ueib U 3aaadd. YacTHo-aupakruueckas uenb 113
JI0JKHA OTBEYaTh HECKOJIBKMM TPeOOBaHUSIM:

— COOTBETCTBHE COIMAJILHOMY 3aKa3y, T.€. 00yUYeHHE CTYJEHTOB B 00BEME HEOOXOaUMOM il Oaka-
JaBpa , a He Y3KOro CIEeIHaiCTa;

— PEaTbHOCTH TOCTHKECHHUS — 32 OTBEIEHHOE BPeMsI M TIPH OTPEIEIEHHOM YPOBHE MOATOTOBICHHOCTH
CTY/ICHTOB;

— OTIPENIENEHHOCTH, OTPAKAIOMIICHCS B TEPMHHAX — CTYJCHT JIOJDKEH 3HATh M CTYACHT JOJDKEH YMETh.
B xumunueckom oOpasosanuu 13 ¢popmupyer y cTyeHTa yMEHHE MPAKTUUECKOro XapakTepa, Ha OCHOBE
HEOOXOIMMBIX 3HAHUH, T.€. HECKOJIBKO HapYIIAeTCsl IEPBHYHOCTH COOTHOIICHHSI 3HAHUH — YMEHHIA;

— MTUarHOCTUYHOCTU — OMMCAHUM LIeJIM B KOJIMYECTBEHHBIX MapaMeTpax BBIOJHAEMbIX 33JaHUH, 03~
BOJISIFOLIMX TOYHO ONPEACITUTH CTETICHD €€ TOCTIKEHUH.

OTOT 3Tan NMeAaroruueckoro TBOPUYECTBA CBA3AaH C MPOAYMBIBAHHMEM U MPOEKTUPOBAHHEM IPECTOS-
mero I13, mogbopoM METOAMYECKMX CpPEACTB, Pa3JaTOYHOTO MaTephalia, MMEIONIETO aImapaTypHOro
odopmIleHus U T.1I.

Bonnowenue nnana 3anamusa (peanmmsanus). Lens [13 BeimoaHseT Takke U 4aCTUYHO-MOTHBAIIMOHHYIO
(YHKIHIO M 4aCTO CTUMYJIMPYET CTYJCHTOB K U3yYCHMIO JaHHOM TeMbl M paboTe Haja Hel. ['maBHBIM pe-
3yJIBTaTOM 3TOTO 3Tana y4yeOHON AESITeTbHOCTH JOJKHO OBITh (POPMHUPOBAHKE JIOTHUECKOTO MBIIUICHUS
CTY/IEHTOB, OTPa0OTKAa YMEHUH M NPaKTUYECKUX HaBBIKOB. BaxkHoil wacteio I13 sBisieTcst ocMOTp amma-
paTypbl METOJ]a, TEXHUKH SKCIIEPUMEHTA, a TaK e pa30opbl U pelieHue 3a1ay JUisl OTpabOTKU U yriry0-
JeHus 3HaHuil. Bc€ 3TO akTUBU3UpPYET y4eOHYIO JeSITeNbHOCTh CTYJCHTa, CTUMYIUPYET U CHHTE3UPYET
€T0 MO3HABATEIIHHYIO ICATEIbHOCTb.

Buioensirom cnedyrowue smanst, 4epe3 KOTOpbIE MPOXOIUT MO3HABATENbHAS JEATEIbHOCTh CTyJEHTA
Ha MPAKTHYECKUX 3aHATHSIX:

1. O6BscHeHHs npemnoiaBaTess. DTal TEOPETHUECKOTr0 OCMBICIIEHUS pabOTHI.

2. Iloka3 cxem, BUACOPOIUKOB, ¢poTorpaduil. DTam UHCTpYKTaXxa JJig padOThl HA TOM WJIK UHOM IpU-
oope.
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3. OtpaboTtka paboThl Ha mpubdope. DTarm, Ha KOTOPOM 2-3 CTyJIEHTa BBITIOIHSIOT pa0doTy, a OCTaIbHbIE
HAOJI0AAI0T M MOJT PyKOBOJICTBOM IpENoaBares AeIaloT 3aMeUaHus, €ClIi B mpolecce padoThl A0Mmyc-
KaeTcs olnOKa. 3aTeM HJIeT CMEHA CTYACHTOB JJIsl BKJIIOUEHHUS M U3MEPEHUs aHAIMTUYECKOTO CUTHAIA.

4. Pemenne 3a7a4 10 MPUMEHEHHIO TOTO HJIM HHOTO METO0/1a, 3aKiroyvaroiieecs 00padoTke aHaIuTHIe-
CKHX CUTHAJIOB U MEPEBEACHUH €r0 B KOHIIEHTPAI[M KOMIIOHEHTOB B Pa3IUyHbIX 00bekTax. [Ipenonasa-
TEeJIb Ha 3TOM 3Tale 0COOCHHOE BHUMAHUE YAETSET TeM CTYICHTaM, KOTOPBIE IJIOXO CIPABIAIOTCS C 3a-
JAHUEM.

5. Konrponb. Ha 3ToM 3Tane paboThl CTYJACHTOB IPUHUMAIOTCS M OIICHUBAIOTCS. Y YUTHIBACTCS Kade-
CTBO BBINIOJHEHUS! MHAWBUYATbHOTO M JOMAIIHETO 3aJaHMii, OepeXKHOE OTHOIIEHHWE K BPEMEHH, CKO-
POCTb M IPABWJIBHOE BHINIOJIHEHHE 3aaHUSI.

OcnoBHas vacte [13 nomkHa OBITH CTaHAAPTU3UPOBAHA, HO HEKOTOPBIC NETATH U 3JIEMEHTHl MOTYT
poXXaaTbesi B mpolecce yuéobl. BaxkHbIM MOMEHTOM MEIaroruyeckoro TBOpPYECTBA SIBIISETCS YMEHHUE
BCTYIUTbH B KOHTAKT CO CTYJIEHTaMH, BHEIIHUI BUJ [1€J]arora, €ro KecThl, 103bl, MUMHUKA U T.JI.

Cmpyxmypa 113 cocTOUT U3 4 KIaCCUYECKUX ITAMOB:

1. Beoowmwiii sman (10 15 mun.).

Opranu3zaliOHHbIE MOMEHTBI, KOTOPOT'O COCTOAT U3: MEPEKINYKH, 0OpallleHrs BHUMAaHUS Ha BHEIIHUN
BUJI CTYJCHTOB, OOBSCHEHUS CTyJEHTaM LieJu U MoTuBauuu JaHHoW Temsl [13. CTyneHT nomkeH yrou-
HUTb, YTO OH JIOJDKEH 3HATh, YTO YMETb, IJI€ UCIIOJb30BaTh OJYUYECHHbIE JaHHBIE.

11. Konmpoab ucxo0no2o ypoeHs MOATOTOBKU CTY/ICHTOB.

DTOT 3Tall MOXET BKJIIOYATh B CEOSI KOHTPOJIb HMCXOJHBIX TAHHBIX, MOJTYYCHHBIX CTYACHTOM Ha
MPEABIIYIINUX 3aHATUAX U Kypcax M0 UHTErPUPOBAHHBIM JUCIUIUIMHAM, a TaK )K€ U YPOBEHb MOJATOTOBKHU
CTYIEeHTOB K HacTosuemy [13. Moryt ObITh HCTIOIB30BaHBI FOOBIE POPMBI KOHTPOJIS: YCTHBIE, MUCbMEH-
HbIE, TECTbI, OLICHOUYHbIE JUCThl DOPMBI KOHTPOJIS MOXKET BbIOpaTh caM MEAaror Wi PEeKOMEH/I0BaHBI
paboueii mporpamMmmoii. XapakTep NPUMEHSEMbIX METOI0B KOHTPOJIS M YCIIEX 3aBUCUT OT YPOBHS MOATO-
TOBJICHHOCTH TPYIIIIbI, TBOPUYECKOI'O [101X0/1a NeJarora K pa3doopy pe3yabTaToB KOHTPOJI CAMOCTOSATENb-
HOM paboTHI CTYJIEHTOB M COBMECTHOI KOPPEKTUPOBKHU 0a3uCHBIX 3HaHUU. Bc€ 310 oOecneunBaeT roToB-
HOCTb CTYJIEHTa K TeKyIel y4eOHO-IIPaKTUUECKOM 1eATEeNbHOCTH U BOCIIPUITHIO HOBOT'O MaTepuaia.

11l. Ocnosnoti sman:

Ha stom sTane negaror qomkeH T0OUTHCS TOCTHKEHU 1end U 3axad [13. OrpabarbiBaercs U 3aKpen-
nsieTcs cojiep kaHue Marepuana. Beibop Metoga oO0ydeHus mpeporaTuBa Kadeapsl U meaarora, OCHOBaH-
Hasi Ha CJIEIYIOIIMUX TpeOOBaHUSAX: COIJIACOBAHHOCTh TEOPHUM C (paKTamMH, TOUHOCTb M ONPEIEIEHHOCTb
MOHATUN CTAaHJAPTHBIM MOJXOJ U CUCTEMHOCTh M3y4aeMOro Marepuaia. Ycnex TPEeHHMPOBOYHOIrO 3Tara
o0ecreurnBaOT UHTEPAKTUBHBIM METO/Ibl 00YUYEeHHMSI B TPYIINax: «MO3TOBOM IITYpM» U MHOTHE JApPYyTHE.

4 ypoeHs yceoeHusl:

1. PenponykTiBHas AedATEIbHOCTh (IOBTOPEHHUE paHee YCBOEHHOTO): a) Ilo y3HaBaHuI0 Marepuania c
noJIcKka3koi u3BHe. 6) CaMmocToATENbHOE BOCIIPOU3BEIEHUE U3YUEHHOW HHPOPMALIUK.

2. [IpoxyKTHBHAs 1€ATEIBHOCTb.

3. YMeHue pemarh 3a7a4d B HETUIMYHBIX CUTyallMsAX Ha OCHOBE paHee MOJy4yeHHbIX 3HaHuM. [lomy-
YyeHHe cyObeKTHBHO HOBOM MH(OpMAINH, paHEe YCBOCHHBIM CIIOCOOOM.

4. TopuectBo (HUPC) — npoayupyert noiydeHne oObeKTUBHO HOBOM MH(OpPMALMK HOBBIMU METO-
JaMH.

YpoBeHb yCBOEHUS OMpeensieTcs: XxapakTepoM Kadeaps! u cnienudukoii Temsl [13.

Ha teopernueckux kadempax u nmpomneaeBTHYSCKUX Kadeapax HE0OX0AUMO JOOUTHCS B OCHOBHOM 2
YpPOBHSL.

1V. Oman nposepru kauecmea

Oran chOpMHUPOBAHHON MBICTUTENHLHON U MPAKTUYECKOU JIEATEIHHOCTH. 3aKIIOUUTENbHBIN KOHTPOIIb,
pe3toMe 3aHATHUS, UCIOJb30BaHUE YIPOIIEHHBIX (POpPMyYJ 3allOMUHAHMS, OTBETHI Ha Bompochkl. Hu oaun
BOINPOC WJIM OLIMOKA CTYAECHTA HE JOJKHBI OCTAaThCsl 0€3 000CHOBAHHOTO OTBETA.

BaxHpIM MOMEHTOM SIBIISI€TCSI MOOILPEHHE AKTUBHBIX CTYJIEHTOB, BO3HATPAXKIACHHE 3a WHTEPECHYIO
MH(pOPMaIIHIO, TBOPUECKYIO IEATETbHOCTh OTIMYUBIIUXCS CTY/IEHTOB.

PaGotas co cryneHTamu, BaKHO YCTaHOBUTH C HUMHU 0OpAmHYI0 C643b B OTHOIIEHWU HUX Yy4acTHUS B
y4eOHOM TPOIIecCe U KauecTBa BBIMOIHIEMBIX UMHU 3a1aHuii. Ha Bcex sranmax [13 oOyyaemble, kak mpa-
BUJIO, OTAAIOT ce0e OTYET B CBOMX JOCTHKEHHUSIX M B TOM, HAa YTO HEOOXOAMMO 3aTPAaTUTh JOMOJIHUTEb-

HBIC YyCHIINAL. OHHU UMEIOT IIOJHOE IIpaBO Ha 06paTHy10 CBA3b IUIA TOATBCPIKIACHUA cBoeH CaMOOIICHKH,
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KOPPEKIIHMHU, €CJIA 3TO HE0OXOUMO, U JaJbHEHIIero pocTa.

IIpeumywecmea npaxmuuecko2o 3aHAMUSL:

— OOy4deHue mpoxoauT 0oJiee YCIENIHO, €CIIU COMPOBOXKAACTCSA MPAKTUUECKUMHU JIEHCTBUSIMHU.

— Iloka oAWH CTYACHT BBINMONHSICT MPAKTHYECKUE 3a/IaHus, IPYTUE MOTYT HAOII0AaTh 1 KOMMEHTHP O-
BAaTh.

— IIpenoaBarens MOXKET HETIOCPEICTBEHHO OOIIATHCS ¢ MEHBIITUM YHCIIOM YYaCTHHKOB.

— IlpenocraBnsieTcsi BO3MOKHOCTD ISl KOHCTPYKTHUBHOW OOpaTHOM CBSA3HM U 3aKpeIUieHUs MaTepuaa
CO CTOPOHBI IIPEMO/IaBaATEIIS.

— YcneuHoe NpuMEeHEeHHEe HaBbIKOB YKPEIUISIET YyBCTBO YBEPEHHOCTHU CTYAEHTa B caMoM ce0e.

— BhIsiBIIsIeT U1l CTYI€HTA TO, YTO HYXAAETCS B JAIBHEHMIIIEM COBEPIIEHCTBOBAHNH.

— [Ipubmmkaer abcTpakTHOE 00yUEHHUE K peabHOCTH.

— IloMoraer cBsi3aTh BOEAMHO KIHOYEBbIE MOMEHTHI Y4€OHOM MPOrpaMMBl.

— — IlepeHoCUT 1IEeHTp BHUMAHUS HA CTY/ICHTA.

— 3akperuisieT TPOUICHHBIN MaTepual.

— [To3BoMsIeT Mpeno1aBaTeNto YBUAETh MOMEHTHI, TPEOYIOIIHE IIOBTOPHOTO PACCMOTPEHUSI.

7.7 IlporpammHoe o0ecriedyeHUe COBPEeMEHHbIX MH(POPMALMOHHO-KOMMYHHMKAIMOHHBIX TEXHO-
JIOT Uil

[To nucuurnnne «BBeneHue B METObI (PU3UKO-XMMUYECKOTO aHAM3a» UMEETCS B HAJIMYUH YTBEp-
KICHHAS Y aKTUBUPOBAHHASI KOMITBIOTEpPHAsS MPOTpaMMa, COCTaBJICHHAsI HA OCHOBE JICKIIMOHHBIX MaTepH-
aJIOB U JAPYTUX JOMOJHUTEIbHBIX HCTOYHUKOB 3HAHUN B (popMe BOMPOCOB MO pasiesiaM JUCIUILIUHBL C
BapHaHTaMH OTBETOB. ECTh BO3MOXHOCTH MYJbTUMEIUNHBIX IEMOHCTpaUMid MaTepuanoB. Mcnonb3yercs
TaKk)Ke cTatuctuyeckas mporpamma B “Excel”, obecreunBaroiias 00pabOTKy CTaTHCTUYECKUX JTAHHBIX
KOJIMYECTBEHHBIX M3MEPEHUN TMPHU OMPECICHUN PA3IMYHBIX 3arpsi3HUTENICH B OKpYKarollel cpene, mo-
CTPOCHHH KaTHMOPOBOYHBIX I'paUKOB, MPECTABICHNN UX B BUJE ypaBHEHUN perpeccu, rpaduieckoe u
AHATUTUYECKOE MPEICTABICHNE PA3TUYHBIX 3aKOHOMEPHOCTEH.

8. O0ecnneyeHHOCTH 00Pa30BaTEIBLHOIO MpoIEeCCA MO JUCUUIIMHAM CIIeNHATN3UPOBAHHBIM U
JIa0OpaTOPHBIM 000pYy/I0BaHHEM

OO6pazoBatenbHbI Mpolecc odecreueH KypcaMu JEKIUOHHBIX 3aHITUH, Y4eOHO-METOANYECKUMHU T0-
COOHMSIMU T10 PEIICHUIO 33/1a4 U METOJIMICCKUMU Pa3paboTKaMu 10 JIaOOpaTopHBIM paboTam, a TaKkKe He-
00X0AMMBIM J1a00pPaTOPHBIM 000PYTOBAHHUEM.
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JIUCT coraacoBanusi pado4eii nporpaMmmabl

Hanpasienue noarorosku: _ 04.03.01 Xumus. XvMus OKpYy>KaroUlen cpeibl, XUMUYECKask IKCIep-

TH3a U DKOJIOTHYECKAs 0€30IaCHOCTb.
KOO U HAUMEHOBAHUE

Jucuuniauna: Beenenue B METOAb! PU3UKO-XMMUYECKOTO aHATIM3a OKPYKAIOIIEH cpeibl»

®opma 00yueHHsI: OUHAS

(o4Hasi, OUHO-3a04Has1, 3204YHAs )

PEKOMEH/IOBAHA 3acenanunemM kadenpbl OMOXUMUN M XUMUIECKOU IKOJIOTUN

HauMeHOBaHue Kadeapsl

n

poTOKOJ No or"__"aBrycra 2023 r.

OTBETCTBEHHBII HCIIOTHUTEb, 3aBESAYIONIHI Kadeapoil ONOXMMHUN U XUMUYECKON KOJIOTHH
JI.LA. beesa 28 .08.2017 r.

HanMeHOBaHHe Kadeapbl MOANKCEH paciindpPOBKa HO/IICH JaTa
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Mpunioxenne

Pacnpenesienne 60a/10B TeKylero u pyoe;kHoro KOHTPOJIs

Cymma 6annos

No
n/n Buo xonmponn Obwan 1-a mouka | 2-a mouka | 3-1 mouka
cymma
Hocewenue 3anamuii 00 10 bannos 00 3 0. 00 30. 00 46.
Texyuwuii KOHmponb: 00 30 bannoe 0o 10 6. 00 10 6. 00 10 6.
Omeem na npakmuueckux 3auamu- | om 000186. | om00066.| om0Ooo6| om0oo6
AX 0. 0.
Botnonnenue CamocmoamenbHolxX
3a0anuii (pewienue 3aoay, Hanuca-
Hue peghepamos, 00K1a0, rcce ) om0 00126. |om00046.| om0oo4 | om0oo4
o o
Pybesxcnulit Konmpo.o 00 30 6annoe 00 10 6. 00 10 6. 00 10 6.
TECTUPOBAHUE or 0- 10 96. | or 0- no 30. ot 0- oo ot 0- 1o
30. 30.
KOJUJTOKBUYM or010216. | or0mo70. | or0Omo7 or 0 no 7
0. 0.
Hmozo cymma mekywiezo u pyoesic-
HO20 KOHMPOJiA 0o 706annoe 00 230. 00 230 00 240
Ol[eHKA «Y/J10BJIETBOPUTEIbHO)
He MeHee 36 | He MeHee 12 | He MeHee | HE MEHee
0. 0. 126 126
OLIEHKA «XOPOILLO0» menee 70 0.
(51-696.) MeHee 23 6 | MmeHee 23 | meHee 240
0
Ol[€HKA «OTJIUYHO»
He MeHee 70 | He MeHee 23 | He MEHee | He MeHee
0. 0. 236 246
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Mpunioxenne

KpnTeplm OI€EHKH KadeCcTBa OCBOCHHUSA NUCIHMUITIINHBbI (,Il.]]il AUCHHUIIINHBI, 3aBepmalo1ueiic;l IK3a-

MEHOM)

Onucanue nmokasareJsiei u KPUTEPHEB OLICHUBAHUS KOMIIeTeHINii Ha PA3JIMYHBIX dTAallaX UX (I)opanOBamm
OCHOBHBIMH 3TariaMHu (I)OpMI/IpOBaHI/IH KOMHCTGHHI/Iﬁ IIpU U3YYCHUH CTYACHTaAMU AUCHUILIINHBI

ABJIIFOTCS TIOCIIEI0BAaTENbHOE (POPMUPOBAHHE PE3YIBTATOB O0YUEHUS 110 JUCLUILIHHE.

Pe3y.]'II>TaT arrecraguu 06yqa101u14xc;1 Ha pa3/IMYHbIX 3TallaX (bOpMHpOBaHI/IH KOMHGTCHI_II/Iﬁ
IMMOKAa3bIBACT YPOBCHb OCBOCHUA KOMIIETCHITHUM O6y‘-IaIOIJ_II/IMI/ICSI

KPUTEPUU U IIOKA3ATEJIM OHEHUBAHUS PE3YJIBTATA OBYUYEHUSA

CooTBeTcTBHE YPOBHEl 0CBOeHHE KOMIIETEHIIHH INIAHUPYeMBbIM pe3yJbTa-
TaMm 00y4eHHs U
KPHTepUSIM HX OLeHKH

KOMIIeTeHIusl . . .
TOPOTrOBBIi 0a30BblIii NPOABUHYTHIH
Kona xommne- PE3YJIBTAT OBYUEHUS He ¢()OpMHPOBaHA
TeHuuu 10 TMCHUTLTHHE (MO1yJTI0) LIKAJIA 110 TPAJUIHOHHOM NATHOAILHON crcTeMe
He/10- Hey0BJIETBOPH- Y/10BJ1€TBOPUTEIb- xopouio/ oTIIn4YHO/ Tud.
MycK TeJIbHO HO /mud.3ayer nud.3ayer 3ayer
IIKAaJIA 10 0aNIbHO-PEITHHIOBO cucTeMe
0-35 36-60 61-80 81-90 91 - 100
3uaty: senenue mpouecea OBOC m oxorormie- OTCYTCTBHUE 3Ha- HETOJIHbIE 3HAHUS B LIEJIOM TOJIHOCTBIO
CKOHM JKCINEPTH3bl B COOTBETCTBUU C YCTAHOBJICH- -
HLIMH  HOPMaMH M MPAaBHJIAMH, KOOPAMHALHIO HUiT 00 OCHOBHBIX 00 OCHOBHBIX YCIIEIIHbIE c(OpMHUpPOBaHHBIC
aeiicteuu B pamkax OBOC u yBA3Ky HMHTEpEcOB G 6
HCIOTHUTERCH 1 Y4aCTHIKOB MpoiECea, BHPaGa- HaNpaBJICHUSAX U HaIPaBJICHUAX U 3HaHUS O 3HaHUs 00 oc-
T pouccee OBOC;  ocoGernoctn OTpacIIAX dKOJIO- OTpaCIIAX dKOJIO- OCHOBHBIX HOBHBIX Halpas-
00beKTOB U TEopuio P
K-10 MCTOJI0B HCCICIOBANIA, TEXHUKY 1 MCTOTHKH MPOBCIC- WY, a TAKKe THUH, a TaKXKe HaIpaBJICHUAX JICHUSIX DKOJIOTUH,
- . Hus TOB; ¢ TIOHSTHS, n _ _
: HPUHUMIBL, CYUIHOCTh, UEIH M 33/1a4M JKOJOrHYECKOro METO/IaX aHaJl1 METO/IaX aHajIu 1 OTpaciisax a TaKKe MCTOHB“X
Cnoocoben MCHEIDKMCHTA 1 DKONOTHYECKOI IKCIICTH3BI; METOA00- THUYECKHX HCClle- THUYECKHX HCCIle- 9KOJIOTHH, a AHAJIMTUYECKOMN
THIO M Cephl IPUMEHEHHS YKOIOrHYECKOr0 MEHE/KMEH- ] o
BLI6paTB Ta U 9KOJIOTHUECKOH KCTIEPTH3bI; B3AHMOCBS3b SKONOTH- JAOBaHUU JJIA JIOBAHUU JIs1 TaKXe€ METOaxX XUMUU I (bop-
HIECKOrO MEHEUKMEHTa 1 okonorieckoil oxeneprisnt ¢ | He 3HaeT (opmupoBanust (opmupoBanust AHATTUTUYECKUX MHPOBaHMsI IO~
O6OCHOBaH_ TIPOLEYpOH OLEHKH BO3MIEHCTBHA HAa OKPYKAIOUIYIO o
Cpelly, SKONOTHUECKOH CTRHARPTH3AWKEH H IKOTOrHYe- TOTOBHOCTH MX TOTOBHOCTH MX HCCIIeI0BaHuM TOBHOCTH UX
HBIC HOZ[XO_ CKO¥f cepTH(HMKaLHeEii, OCHOBHbIC KAaTErOPHH HCTOpHYE- NpUMEHEHHS B NpUMEHEHUS B IS d)OpMP[pO- NpUMEHEHHS B
CKMX, COLHMAJIbHBIX M  YNPABJICHYECKHUX IIPOLIECCOB, o o o
I[BI K KOM- TPOXONANIMX B OKOJOTHMH  MEHEIKMEHTA;  OCHOBBI 6yﬂyme]/[ Tpo- 6yﬂyu_[e]/[ po- BaHHUA T'OTOBHO- 6yﬂymen npo-
o TIPaBOBOrO  PETYTHPOBAHMS PAIMOHATBHOTO MPHPOIO- o o _ V
IIJIEKCHOU TOJIb30BAHHS M 9KOJIOTHYECKON GE30MacHOCTH; 3apyoex- (beCCHOHaanOH (bCCCHOHaHbHOH CTU UX MPUME q)CCCl/IOHa.HbHOI/I
HBIIf M OTEYECTBEHHBIH OMBIT KOIOTHYECKOH SKCMEepTH- HeﬂTeHBHOCTH HeﬂTeHBHOCTI/I HeHI/IH B 6yﬂy_ HeﬂTeHBHOCTI/I
CUCTEM 3b1; pykoBoAcTBO EC MO 9KONOrMueCKOH 3KCHEpTH3E; o
NpaBOBYIO M HOPMATHBHYIO 0a3y —9KOJOTHYECKOI men HPO(I)CCCH-
Ha6ﬂ}0ﬂe- IKCIEPTU3bI; MEK/YHAPOHBIE CTAHAPThI 110 IKOJIOTHYe- OHAIBLHOM nesi-
s cKoif FKCTIepTH3E.
HHH, OICHKHU TEJIbHOCTH
YMETh: ONpEACIATh M PACCUNUTHIBATH 3HAUCHHS
U IIpOrHo3a TIIB 1 TIJIC, MaKCHMAbHbIX IPHICMHBIX KOHICH- OTCYTCTBHE M HENI0CTAaTOuHOE B [eJI0M TOJHOCTBIO
o Tpauuii ¢ yueroM (OHOBOH KOHIEHTPALHH; JaCTUIHOEC yMeE- ymeHue BLI6I/IpaTB ycenemnoe CCI)OpMPIpOBaHHOe
U3MEHEHUN AHAMI3HPOBATS BOIMOKHOCTH PASTHYHBIX QHITCKIX 1 6 5 6 6
XHMHUCCKHX MCTOMIOB, HCXOU M3 CCHHGHKH NOCTaB- HHE BBIOHPATh HEOOXONMMBIC YMCHHE BBIOH- YMCHHE BBIOMpATh
Opr)KaIO' JIeHHO# SKCTIepTHOI 3a/1a4H; CAMOCTOATENLHO COCTABIIATH HCO6XOHI/IMLIG METObI SKOJIOTHH paTb HEeo00X0- HCO6XO,I[I/IMI>Ie
v TUIaH UCCIIEC/I0BAHMS, OMUPAsCh HA 3HaAHUSA 06 0ObeKTe 1
e cpeanl METOAAX HCCHICAOBAHNS, NPEACTABIATS NONYHCHHbIC B METOJIBI SKOJIOTUH B COOTBETCTBHH C JIUMBIE METOJIBI METO/IbI SKOJIOTUH
HUCCIIC/IOBAHMAX pe3ylbTaTbl B BHAE OTYETOB; I10Ib30-
O] BIHSIHHU- e paaRO,  MopaICEROT SoorIcoKal 1 B COOTBETCTBHH C BO3HUKAIOIIUMHU 9KOJIOTUH B B COOTBETCTBHH C
SKOHOMHYECKOIl JTHTEPaTypoii; MPOBOAUTH JKOIOrHYe- BO3HUKAKIIIUMHA HpO(beCC]/IOHaJ'II)- COOTBECTCTBHH C BO3HUKAIOIHUMH
M aHTpOHO- CKHiT ayIUT AEATEIbHOCTH XO3AHCTBYIOIMX CYyOBEKTOB H
WHHOBALIMOHHO-UHBECTULIMOHHBIX  IIPOCKTOB B cq)epe He yMeeT Hpoq)eCCHOHaI[B- HBIMHA 3a]1aanH BO3HI/IKaIOH_II/IMI/I np()(beCCI/IOHaHB-
reHHLIX B03_ NPHUPOOIIOIBL30BAHNS, TMPOBOAUTL OLIEHKY TPUPOIO- HBIMU BaHaanM HpOCI)eCCPIO- HBIMHU 3a}laan"
o o OXPaHHBIX 3aTpaT B OOIIMX (DHHAHCOBBIX IOTOKAX
JCUCTBUU. NPEANPHATHS | y4eT BIMSHHS SKONOrHYECKOro dakropa HaJIbHBIMH
Ha CTOUMOCTb ﬂKUHﬁ; 000CHOBBIBATH lleOﬁXOﬂMMLle
OOBEMBI (HHAHCHPOBAINA PABOT N0 IKONOTHICCKOMY sajauamn
MCHC/UKMEHTY H 9KOJIOTHUCCKOI HKCTICPTH3C; OPHCHTH-
POBAThCS B KOMIUIGKCE CYIIECTBYIOIHX YrpO3 Pario-
HATLHOTO  NPHPOZONIONB30BAHMS . IKONOHHCCKOI
6e301aCHOCTH;  TIPUMCHATH  MCTOJIbI  MOMCKa, cOopa,
CHCTEMATH3allMi M aHaiu3a HeoOXOIMMOi B mporecce
oGyucHns iopmatu,
BABAETD: METOMAME W CPEACTEAME TEOperHic- OTCYTCTBHE HEZI0CTaTOYHOE HaJU4YHe HaBbI- YCIIEIIHOE Biajie-
CKOrO M YKCHCPUMEHTAJBHOTO  ONpEACCHHsS
CONPIKANNS 3ArPAINAIONLIX BEUIECTR B BHGPOCAX, HaBBIKOB BJIaJIe- BJIaJIEHUE CIIOCO- KOB BJIaJICHUS HHUE crocodbamu
cOpocax M OTX0MAX NPEANpUATHIE;  HABHIKaMH 6 6 6
PAGOTHI Ha COBpEMEHHOTT  yHCGHO-HayHOT anmapaType HUS CTIOCO0aMU 1 aMH SKOJIOTHH 1 criocobamu 9KCIEPUMEHTAIIb-
npi X TOB; MeTOi- MpHEMaMH 9KOJIO- | TMPHEMaMH JKCIIe- JKCIIEPUMEH- HOM SKOJIOTHH U
KOl TIOMTyHeHIA MPAKTHYICCKOH HH(OPMAIIN HA OCHOBE . u
WMCIONIXCA DKCTICPHMEHTATBHBIX JAHHBIX; - HABBIKAMH TUH, HAaBBIKOB pUMEHTaJIbHOI TaJbHOM 9KOJIO- | TPUEMAMH aHAJIH-
MIPOBCACHIA - DKOTONIMCCKON  OKCNCPTHshl; mashikanut | He prya- | TEXHHYECKHX IS XUMHH JJISI TI0- THH U IPHEMa- THYECKON XUMUH,
PaspaGoTKM  3aKITIOUCHNA SKOTOTHUCCKOH  IKCTICPTH3BI
aYNTA; HABKIKAMH OPraNH3AINT PAGOT MO MPOBCCHHIO nieeT TOBBIIIEHUS 3¢)- BBIIIEHUS 3 PeK- MH Hay4HBIX HaBBIKOB Pa0OTHI

CCPTMQMKALMM;  HABHIKAMM  ONEHKH  COOTBETCTBUS
XO3SHICTBEHHOM JIESTENBHOCTH O00BEKTa, B TOM UHCITE
MHHOBAIIMOHHO- WHBECTHIMOHHBIX TPOEKTOB, TpeboBa-
HHUAM MEKIYHAPOJHBIX OKOIOTHUECKHX CTaHIapTOB H
JIGHCTBYIOIIEr0  NPHPOJIOOXPAHHOTO  3aKOHOIATENLCTBA
CTpaHbl.

(heKTHBHOCTH
JIeSITEIIBHOCTH

TUBHOCTH J€s-
TCIbHOCTH

HCCIIeIOBAaHUI
JUIs HOBBILIIE-
HUA S3QPEKTHB-
HOCTH JIeSITeNb-
HOCTH

€ KOMIBIOTEPHOH
TEXHUKOH IS

MOBBILICHUS 3¢)-
(heKTHBHOCTH
JIeATEINbHOCTH
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