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1 Heau n 321244 M3y4YeHUs1 AUCHMUILINHBI (MOIYJIs1).

1.1 Ileanb ocBOEeHUN TUCHUIIUHDI.

B cootBerctBUM ¢ DenepalibHBIM TOCYAapCTBEHHBIM O0OPa30BATEIBHBIM CTaHAAPTOM
BBICIIETO O0Opa3oBaHUs, OCHOBHOW 0Opa3oBaTelbHOM MporpaMMmol OakajgaBpuara IO
HarpaBiaeHuto  noarotoBku  04.03.01 — Xumus uenpo  AUCHMIUIMHBL  «MeToabl
9KOAHAJIMTUYECKOTO KOHTPOJISI CYNEPIKOTOKCHKAHTOBY SBJISCTCS (DOPMHPOBAHHE Y CTYJICHTOB
COBPEMEHHBIX TMPEACTaBICHUNH O METOJaX KOHTPOJS CYNEPIKOTOKCHUKAHTOB B Pa3IMYHBIX
00BEKTaX OKPYKAIOIICH CPe/Ibl B IENISIX XUMHUYECKON IKCIIEPTHUBHI.

1.2 3agauu M CHUILIUHEL.

OCHOBHBIMH 3aJaYaMU SBJISIOTCS:

— O3HaKOMJICHHE CTYACHTOB C HOPMATHMBHO-IPABOBBIMHU JIOKYMEHTAaMH, MOCBSIIEHHBIX
aHaJIU3y CYMEPIKOTOKCUKAHTOB B PA3IMYHBIX OOBEKTAX

— OCBOCHHE CTYACHTAaMU METOJIOB OIIEHKH KadecTBa pe3yJbTaTOB KOJIMYECTBEHHOTO
XMMHUYECKOr0 aHAJIN3a;

— W3y4EHHUE CPEJACTB M METOJIOB KOHTPOJIS CYMEPIKOTOKCHKAHTOB, CIHOCOOOB OIICHKHU
MOTPEITHOCTEH H3MEPEHUN U KOHTPOJISI TOUHOCTH Pe3yJIbTaTOB U3MEPECHHIM.

1.3 MecTo AucumInHbI (MOAYJis) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMBbl.

JucuuminHa «MeToIbl SK0aHATUTUYSCKOTO KOHTPOJIS CYIICPIKOTOKCUKAHTOBY BXOJIUT B
4acTh, (JOPMUPYEMYIO YYaCTHUKAMH OOPa30BATENbHBIX OTHOIICHWH K BapHATHBHOW YacTH H
OasupyeTcss Ha 3HAHMSX, YMEHHUSX M HaBbIKaX, MOJYYEHHBIX NpPU HU3YYCHUU IAUCLMILINH
«AHamuTHIecKass XuMus», «OCcHOBBI Xpomarorpaduny», «[IpodreMbl OIIEHKH U COOTBETCTBHUS». B
Kypce MPOCIIeKUBACTCS TECHAsI CBSI3b C pa3/iellaMi METPOJIOTUH, aHATUTHYECKON XUMUHU.

W3yuenne paHHOW y4yeOHOW JMCIUIUIMHBI HANpPaBICHO Ha (OPMHPOBAHUE Y
oOydaromuxcs mpodeccruoHanbHbIX KoMiereHmil (ITK)

Wunekce | Comepxanue B pesysbrare u3ydeHus yd4eOHOM JUCIUTUTAHBI
KOMIIE- | KOMIIE- 00yJaromuecs: JOJKHBI

Ne | rennuum | reHipm (MM e€ 3HATh yMeThb BJa/1eTh

ILII. YacTH)
Cnocobnocmo CmanoapHule Hcnonvzosamos Memooamu
BbINOIHANMb onepayuu, npeonazaemoie ananusa,
cmanoapmHule UCNONb3YEMbIE 8 | MEMOOUKU 8 YETSIX | UCNOTIb3YIOWU
onepayuu no uzyuaemvix npoeedenus MUcs 8

1. [IK-1 | npeonacaemvim Memoouxax UCCne008ansl paccmampusae
Memoouxam 6 00beKmog MbIX
coomeemcmeuu ¢ OKpydHcaiouert MEMOoOUKax
3a0a4uamu cpeovl
9KCHepmu3bl
Bnaoenue NPUHYUNUATbHBLE | UCNOTIL308ATNb memooamu
bazosvimu OCHOBbI pasnuunvle peaucmpayuu
HABbIKAMU 803MOJCHOCIEN | NOOXO0OWbI, u
UCNONb308AHUS U oepaHuyeHuil npuMeHsieMble 6 NPOSPAMMHBIM
COBPEMEHHOT npUMeHeHUs. Xumuu 0 yenet obecneueHuem
2. [IK-2 | annapamypel npu | eadchetiuiux O | HAYYHbLIX o

npogedeHuu XUMUKO8 uccredosanuii npu | obpabomxu
HAYYHBIX Memooos onpeodeneHuu pe3ynLmamos
uccnedoanui, Uccne008aHus CYNepIKOMOKCUKAH | XUMUYECKO20
9KCnepmus3, CYNepIKOmMOKCUK | mo8 9KCnepumMeHma
cepmupUKayuonH | aHmos;
bIX UCNLIMAHUL, NPUHYUNDLL




obpabomie peaucmpayuu
NOYYEHHBIX AHATUMUYECKUX
pe3yrbmamos CUCHANL08

2. CTpyKTYpAa M cojiepKaHue TUCHHIINHBI.

2.1 PacnipeesieHue TPYA0EMKOCTH JUCHUIIMHBI 110 BUIaM padoT.

OO6mast TpyI0€MKOCTh TUCIUTUIMHBI cOocTaBisieT 4 3ad.ex. (144 waca), ux pacnpeaesieHue
o BHJIaM paboT Mpe/ICTaBIeHO B TabIuIe

Bun yuebHol paboTbl Bceero | Cemectpsl
JacoB (dacern)
8 (144)

KonTakTHasi pabora, B TOM uncJie:

AyIuTOpHBIE 3aHATHS (BCEro) 48 48

B ToM gnce:

3aHsATHS TIEKIMOHHOTO THIA 20 20

3aHATUSA CEMUHAPCKOTO TUIA (CEMUHAPHI, MPAKTHYECKUE

3aHATHUA) B B

JlabopaTopHble 3aHITHS 40 40

Nuas koHTaKkTHasi padora

KonTponupyemas camoctosrensbHas padora (KCP) 4 4

WNnnuBuayansHast KonTpoaupyemas padora (MKP) 0,2 0,2

CamocrosiTesibHas padora (Bcero) 79,8 79,8

B Tom unce:

CaMocTosTeIbHOS N3YUCHHUE Pa3/IeioB 31,8 31,8

CamonoaroroBka (mpopaboTka U MOBTOPEHHE

JICKOMOHHOI'O MaTCpHrajia U MaTCpurajia y‘Ie6HI/IKOB n

48 48
y4eOHBIX TOCOOUH, MOATOTOBKA K Ta0OPAaTOPHBIM U
MPaKTUYECKUM 3aHATHUSIM, KOJUIOKBUYMaM U T.J.)
KonTpous:
IToaroroBka K 3K3amMeHy — -
O0mas Tpy10eMKOCTh yac.
L 144 144
B TOM 4HcJIe
64,2 64,2
KOHTaKTHasi padora
3a4. ell. 4 4




2.2 CTpyKTypa AMCUMILIMHbI:

Pacnipenenenue Bua0B yueOHOM pabOThI M UX TPYIOEMKOCTH IO Pa3esiaM IUCIUILIHHBL.
Pasnernbl (TeMbl) AMCHUIUIMHBL, H3y4aeMbie B 8 cemectpe (ounas ¢hopma)

nabopamopnvie 3auamus, CPC — camocmoamenvras paboma cmyoenma

2.3 Copaep:xanue pa3iesoB (TeM) TUCHUILIUHBI:
2.3.1 3ausaTuda JeKINOHHOT0 THIIA.

KomnnuectBo yacos
pl;fi_ Haumenosanue pazaenon AyauTopHas
nena (Tem) Bcero pabora Cih:;?a%ﬂ;:;m
J I13 JIP

1 2 3 4 5 6 7
OcHOBBI 3K0JIOTO-

1 AHAJTUTHYECKOTO MOHUTOPHHTA 8 4 - 6 7,8
3arpsI3HUTENEN
Knaccudukanus
OKOTOKCHKAHTOB: (pU3HMKO-

2. XUMHUYECKHUE CBOWCTBA U 11 4 — 6 15
pacnpocTpaHeHue B
MIPUPOJIHBIX Cpeliax
Oco0eHHOCTH IKOJIOT0-

3. AHAJTUTUYCCKOTO MOHUTOPUHTA 12 3 — 6 4
YKOTOKCHKAHTOB

4 OcoGenHoctu oTOOpa U

' poOOMOATOTOBKHY TPOO MpH

HEOBeL[eI)jHH BKOHOF(I;)- P 13 3 a 6 13
AHAIUTUYCCKOTO MOHUTOPHHTA

5 MeTo/p1 aHANIH3a TPUPOTHBIX 30 3 B 8 18
00BEKTOB
CoBpeMeHHbBIE METO/IbI

6 ONpEeNEICHUs CTOMKNX § 34 3 B 8 29
OpPTaHUYECKUX 3arps3HUTENCH
B Pa3NIMYHBIX 00BEKTaX
Hmozo no oucuyunnune 20 — 40 79,8

Ilpumeuanue: JI — nexyuu, I[13 — npaxmuueckue 3anamusi / cemuuapwl, JIP —

dopma
HaumenoBanue
No Copepxanue pasaena (Tembl) TEKYLIETro
pasznena (Tembl)
KOHTPOJIS
1 2 3 4
OcHOBHbIE oOmpeAeneHus. 3aAadd W CXema HKOJIOro-
OCHOBBI 3KO0JIOTO- N
AHAJIMTUYECKOTO MOHHUTOPUHTA 3arps3HEHUMH.
AHAIUTUIECKOTO
1 Dxonorndeckoe HopmupoBanue. OmnpeneneHue CiIeIoB .
MOHUTOPHHTA YcTHbIi onpoc
. TOKCHKAaHTOB: BBIOOp MeToAa aHain3a W NpuOOpHOE
3arpsi3sHUTENEH
o0ecrieyeHne; KOHTPOJIb Ka4eCTBa U3MEPEHHUSL.
Knaccudpuranus Knaccugukanus s5K0TOKCUKaHTOB 110 CTENIEHH OITACHOCTH
2 DKOTOKCHKAHTOB: |/yId OKpyXaromed cpeapl. OCHOBHBIE HMCTOYHUKH Jokra
KJIabI
(U3UKO-XUMUYECKUE |IKOTOKCHKAHTOB (Ipon3BOICTBEHHBIE MIPOLIECCHI,




CBOIiCTBa U
pacrpocTpaHeHHUE B
MPUPOTHBIX Cpesiax

HCIIOJIb30BaHUE NPOIYKLHUH, ABTOMOOWIIBLHBIN
TPaHCIIOPT, OBITOBBIE W MPOMBIIUICHHBIE OTXOIIBI,
MTOCIIEACTBHS YPE3BBIYANHBIX CHUTYAIIHA).

OU3NKO-XMMHUYECKHUE CBOMCTBA W PACHpOCTpaHEHHUE B
MIPUPONHBIX CpellaX: TONHUXJIOPUPOBAHHBIETNOKCHHEI,

mubeH30hypaHsl, oMb eHNITHI, XJIOPOPTAaHIUICCKHE
TIECTUIUIBL, MOJUIUKITYECKUE apoMaTH4ecKue
YIJICBOAOPO/bI,  HUTPO3aMUHBI W adIaTOKCHHBI,
PaAMOHYKIUIBI, TSHKEIIBIC METAJLIBL
MoHuTOpUHT aTMoc(hepHBIX 3arpsA3HEHUI u
OcoGEHHOCTH TPaHCTPAHWUYHBIX 3arPsS3HUATEICH.
SKOI0T0" MOHHMTOPHHT ~ TIOBEPXHOCTHBIX ~ BOA M JOHHBIX
3 AHAIMTHYECKOTO | o1y105KeHHiL. YcTHBIH onpoc
MOHHTOPHHTA
sKOTOKCHKaHTop, | VIOHHTOPHHI IIOYB H PACTUTEIBHOCTH. MoOHHTOpPUHT
MUIIEBBIX TPOTYKTOB.
OcobenHoctu  oTOOpa mpo0 Bozmyxa. OcoOeHHOCTH
orbopa mpod BOABl W aTMOC(HEPHBIX  OCAIKOB.
OcobenHocTy 0TOOpa MPo0 MOYB, JOHHBIX OTIOKCHHUH U
OcobGenHocTt oTOOpa
pacTutenbHBIX MaTepuanoB. OcobeHHOCTH 0TOOpa MPoo
1 IPpOOOTIOTOTOBKU
MUIIEBBIX TPOTYKTOB.
o0 MPH MPOBEICHUH
TpeboBaHuUs K METOJ]aM MTOATOTOBKH TPOO. .
4 JKOJIOTO- YcTHBIH Onpoc
PasnuuHple METOABI TOATOTOBKH Tpo0: ymapuBaHUE,
aHAJIUTUIECKOTO
JUCTHUISLNS, CYOJUMAIIMS;, XUIKOCTHAsI DKCTPAKIIUS;
MOHHTOPHHTA.
TBepaodazHas OKCTPaKIIHS; CBEPXKpUTHYECKAS
bnrouaHas — 9KCTPaKIUS; ra3oBass  OKCTPaKIHs,
napoa3Hblil aHAIN3; JCpUBATH3AIMI, MHUKPOBOJIHOBOC
U3JTy4CHHE.
Metonabl OIITHYECKOU CIIEKTPOCKOITNH "u
moMuHecHieHnuy. ['a3oBas xpomarorpadus. Xpomaro-
macc-criekrpomeTpust. BXXOX. Kanmwmnsapueiid 30HHBIN
Metonap! aHamuza
5 anexktpodopes. MuBepcronHas BonbprammepomeTpus. | Komnoksuym
MPUPOAHBIX OOBEKTOB. .
depMEHTATUBHBIA M WMMYHOXHUMHUYECKHE METOJIBI.
MeTomebl CKpPHUHUHTa CTOMKHUX OpPraHUYECKUX
3arps3HUTEINEH.
CoBpemenHbie MeTobl (DeHONMBI M WX MPOM3BOJAHBIC. [lodMuMKIHYECKHe
OMpeICIICHHs CTOMKHUX |apOMAaTUYECKUE  YIJICBOJIOPOJIbL.  XJIOpOPraHUUYECKUE
6 OpPraHUYECKUX MECTHITUIBI. [MonuxnopupoBaHHbIcOUEHUIBI.| Y CTHBIH OMpoc
3arpsisHUTeNe B |[IOMUXI0pUPOBAHHBICTHOKCHHBI W JHOeH30(ypaHsbI.
Pa3IMYHBbIX O6’LeKTaX OpFaHI/I‘IeCKI/Ie COCIMHCHUA 0JIOBA, CBUHIIA U PTYTH.
2.3.2 3aHATHA CEMHHAPCKOI'0 THIA.
Y4eOHBIM MJIaHOM 3aHATHUS CEMUHAPCKOTO TUTIA HE MIPETYCMOTPEHBI
2.3.3 JIaGopaTropHbIe 3aHATHS.
Ne HaunmenoBanme nabopaTopHbix paboT dopMma TeKyIIero KOHTPOJIS
1 3 4




1. |AHanu3 aeicTByrole HOPMAaTHUBHOM NOKyMeHTanuu u Hay4yHol ([IpoBepka MIACbMEHHBIX

JIUTEPaTyphl, IOCTPOEHHE CXEMbl aHalInW3a HEPTEIPOAYKTOB B|pa3paboTok, OLIEHUBaHUE
TIOYBE. y4acTHsl B TUCKYCCHH.

2. |AHanu3 HOpMaTMBHOM JOKyMEHTAalluM M HAy4dyHOW JuTeparypsl,|TecT.
paccMOTpEeHUs] BO3MOKHOCTH IPUMEHEHHUS TaHAEMHOH Macc-|AHalu3 u OLIEHMBaHUE

CIIEKTPOMETPHUH JUIA TIPOBEACHUS aHAIM3a, €r0 MPEUMYIIECTBA U |AEATEIBbHOCTH CTYIEHTOB TIO
HepocTatku. KoHpurypupoBaHue a0opaTopuu Ui MOCTAHOBKH|YYacTHIO B JIUCKYCCUH U
JTAHHOM METOJUKH aHaIn3a. IJTAHUPOBAHUIO DKCIICPUMEHTA.
JlenoBble Urpsl.

3. . . Amnamus JMIAKTHIECKUX
- AHaJIM3 HOPMATUBHOM JTOKYMEHTAIIUH U HAYYHOH JTUTEPaTyphl;
pa3paboTOK CTYIGHTOB M HX

- H3yyeHne BO3MOKHOCTH HPUMEHEHHUS PAa3JIMYHBIX METOAOB
. JeSITEeIbHOCTH B IIpolecce

KOHTPOJIS JJIs PELIEHNs TOCTAaBICHHOH 3a/1a4H; [—
- JenoBble WIphl: MOCTAaHOBKAa METONAa B JIAOOpaTOpHU NpPHU P

AHanu3 u OLICHHBaHUE
Pa3INYHBIX HMCXOAHBIX YCJIOBHSAX — KOJIHWYECTBE NMPOO B CYTKH,

JESATENBHOCTH  CTYACHTOB IO
Pa3InYHBIX OOBEKTaX MCCIICAOBAHHUS.

y4acTHIO B  JHUCKYyCCUH U

IIJTAHUPOBAHUIO SKCIICPUMCHTA.

4. |- Pa3paboTka M mOCTpOEHHE CXEeMbl aHanu3a B 3aBucumoctu oT|[IpoBepka MUCHMEHHBIX
uccieayeMoro o0ObekTa. BbriOOop ©  00OCHOBaHHME METOJa|pa3paboToK, OIICHUBaHUE
UCCIICIOBAHUSL. y4acTHsl B TUCKYCCHH.

5. |- Opranuzamus paboTsl 1a00paTOpHHU I IPOBEACHHS aHAIN3a [0
OTIPEJICJIEHUI0 CYNEPIKOTOKCHKAHTOB B PAa3lIMUHBIX 00BEKTaX|YCTHBIC HOKIAIbI
OKpY>Karollel cpeibl.

3amura abopatopHoi padotsl (JIP), Beimonnenue kypcosoro npoekra (KII), kypcoBoit
pabotsl (KP), pacuerno-rpaduueckoro 3amanusi (PI'3), manmcanme pedepara (P), scce (D),
koiutokBuyM (K), recruposanue (T) u T.1.

2.3.4 llpumepHasi TeMaTHKa KYPCOBBIX pa0doT (IIPOEKTOB)
KypcoBblie paboTsl HE IPEYCMOTPEHBI.

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0ecneYeHUs I CAMOCTOSTeIbHOH pPadoThl
o0yyarommxcs Mo JMCHHUIIHHE (MOYJII0)

OGecnieyeHne OOYYArONIUXCS WHBAIUIAOB M JIUIl C OrPAHMYECHHBIMH BO3MOKHOCTSIMU
3JI0POBbS YI€OHO-METOIUYECKUMHU PECYpCcaMU OCYIISCTBIIICTCS B popMax, aJanTHPOBAHHBIX K
OTPaHHYEHUSM UX 3/I0POBBS.

HepequL y‘le6HO'MeTO,Z[I/I‘{eCKOFO obecneueHUs JAUCIUITIIINHBI

Ne Bun CPC IO BBIIIOJIHEHUIO CAMOCTOSITENIbHOM pabOThI
1 2 3
1 MeTtoauyeckie peKoMEeH1alliy 0 OpraHu3aluu

OcHOBBI PU3HKO-
XUMHUYECKHX METOJ/I0B

caMOCTOATENbHON paboThl cTyaeHToB, Kyol'y, 2017,
Kpucruan, I'. Ananuruyeckas xumust: B 21. T. 2 / I'. Kpucrtuas;

aHanu3a
nep. ¢ aura. A.B. I'apmama u np. — M.: BUHOM. JlaGopaTopus
3Hanuil. — 2009. — 504c.
2 MeTtoauyeckue peKoMeHIaluy 0 OpraHu3aun
Bup caMOCTOATENbHON paboThl cTyaeHToB, Kyol'y, 2017,

CYIIEP3KOTOKCUKAHTOB |BapranoB, A.3. MeTobl 1 IpUOOPHI KOHTPOJIS OKPYXKaroIIeH

Cpe.bl U HKOJIOTUYECKUI MOHUTOPHUHT. [ DJIEKTPOHHBIN pecypc] :




VYuebHo-MeTonnueckue nocodus / A.3. Bapranos, A./l. Pyban,
B.JI. llIxypaTHuK. — DnekTpoH. u3gad. — M. : ['opHas kHura,
2009. — 640 c. — Pexum gocryma:
http://e.lanbook.com/book/1494 — 3ari. ¢ skpaHna.

Mertonr! ananuza
CYNEPIKOTOKCUKAHTOB

Meroaunueckue PEKOMEH1alluu no OpraHu3aIu
caMoCTOATeNIbHOU paboThl cTyaeHToB, Kyol'y, 2017,
DnexkTpoaHanuTU4eckue Meronsl. Teopus m mpaktuka / A.M.
boux u np.; nox pen. @. lonsu; nep. ¢ anri. nox pen. B.H.
Maiictpenko. — M.: BUHOM. Jlaboparopust 3nanuii. — 2010. —
326c.

OrnpesesieHne TSHKENbIX
METAJUIOB B ITOYBE

Meroaunueckue pPEKOMEHIalluu no OpraHu3aIu
caMoCTOATeNIbHON paboThl cTyaeHToB, Kyol'y, 2017,

Bbyanukos, I''K. OcHOBBI COBPEMEHHOIrO 3JIEKTPOXUMHUYECKOTO
ananu3a: Yue6. [Tocobue mis crynentos By30B / I'.K. BynHukos,
B.H. Maiictpenko, M.P. Bsacenes. — M.: «Mup» BUHOM.
JlabopaTtopus 3Hanui. — 2003. — 592c¢.

[TpaBuiia mpo6ooTOopa u

Meroandeckue peKOMEHAAIUHU 110 OPraHU3aIlux
CaMoCTOSITeNbHOM paboTsl cTynenTos, Kyol'Y, 2017;
Bapranos, A.3. MeTob1 1 IpuOOpBI KOHTPOJIS OKpY>KaroIei
Cpelbl U SKOJIOTMYECKUI MOHUTOPUHT. [ DIEKTPOHHBIN pecypc] :

OCHOBBI
A —— VYyeOHo-meroanueckue nocodus / A.3. Bapranos, A.Jl. Pyban,
P B.JI. llkypaTHuK. — DnekTpoH. udgad. — M. : ['opHas kHura,
2009. — 640 c. — Pexum gocryma:
http://e.lanbook.com/book/1494 — 3ari. ¢ 3kpaHa.
Meroandeckue peKOMEHAAINHU 110 OPraHU3aIuU
CaMOCTOSITeNILHOU paboThI cTynenTos, Kyol'Y, 2017;
Bapranos, A.3. Metosl 1 IpuOOPHEI KOHTPOJIS OKPYKAIOIIen
Xpomarorpaduieckoe . . )
Cpelbl ¥ DKOJIOTUYECKUI MOHUTOPHUHT. [ DIEKTPOHHBIN pecypc] :
olpezesieHue
VYyeOHo-meTonnueckue nocodust / A.3. Bapranos, A.Jl. Pyban,
CYNEepPIKOTOKCUKAHTOB

B.JI. llkypaTHuk. — DnekTpoH. u3gad. — M. : ['opHas kHura,
2009. — 640 c. — Pexxum gocryma:
http://e.lanbook.com/book/1494 — 3aru. ¢ skpaHa.

XpomaTo-Macc-
CIIEKTPOMETPHUS KaK
METO]I ONIPEACICHUS

CJIEIOBBIX U
YJIBTPACI€A0BbIX
KOJINYECTB
CYIIEPIKOTOKCUKAHTOB,
IIPEUMYILECTBA U
HEJOCTATKU

MeTtoaudeckne peKOMEHIaluU 110 OpraHu3aluu
CaMoCTOSITeNLHOM paboThl cTynenTos, Kyol'Y, 2017;
Bapranos, A.3. MeTo/ibl 1 TpUOOPBI KOHTPOJISL OKpYXKaroIen
CpeIbl U DKOJIOTUYECKUI MOHUTOPHUHT. [ DJIEKTPOHHBIN pecypc] :
VYuebHo-MeTomueckue nocodus / A.3. Bapranos, A./l. Pyban,
B.JI. llIxypaTHuk. — DnekTpoH. u3nad. — M. : ['opHas kHura,
2009. — 640 c. — Pexxum gocryma:
http://e.lanbook.com/book/1494 — 3aru. ¢ skpaHa.

Martpuunsie 3P QexTsl,
CTaTUCTHYECKAs
00paboTKa JaHHBIX

Meroanueckue peKOMEHAAIUY 110 OPTaHU3aluN
caMOCTOATENbHON paboThl cTyaeHToB, Kyol'y, 2017,
Kpuctunan, I'. Ananutnyeckas xumusi: B 21. T. 2/ I'. Kpuctuas;
nep. ¢ aura. A.B. I'apmama u np. — M.: BUHOM. JlaGopaTopus
3Hanuil. — 2009. — 504c.

Onpenenenue
He(PTENPOIYKTOB B

MeTtoauueckue pEeKOMeH1aluu 1o OpraHu3aIuu
caMoCTOsITeNIbHON paboThl cTyaeHTos, Kyol'Y, 2017,




o0bekTax okpyxkaromiei [Maiictpeako B.H. Dxoananutudeckuii MOHUTOPHUHT CTOMKHX
Cpelibl opranuueckux 3arpssauteneit/ B.H. Maiicrpenko, H.A. Kiroes/
M.: BUHOM. Jla6opartopwus 3nanmii. 2009. 323c.

Y4eOHO-MEeTOIMYeCKUe MaTepHalibl Ui CaMOCTOSITEIbHOH pPa0OThl OOYdYaIONIMXCS W3
YHCJIa MHBAIUIOB U JIMI C OTPaHMYCHHBIMU BO3MOXHOCTSMU 3/10poBbsi (OB3) mpenocrasistorcs
B (hopMax, aJaliTUPOBAHHBIX K OTPAHMYCHUSM UX 37I0POBbSI U BOCHPUSATHS HH(DOPMAITHIH:

JUist T1 ¢ HApyIICHUSIMH 3PEHHS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B (hopme aynuodaiina,

— B re4yatHoi (opme Ha s3bike bpaiins,

JUJ1st 1 ¢ HApYIISHHUSIMH CITyXa!

— B mieyaTHo opme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO amnmapaTra:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B ¢popme ayaunodaiina.

JlaHHBIN TIepeYeHb MOXET OBITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyJaromuxcs.

3. O0pa3oBaTe/ibHbIC TEXHOJIOTHH.

Jins  hopMmHupoBaHHMsS KOMIIETCHIIM B IPOIECCE OCBOCHUS Kypca HCIOJB3YeTCs
TEXHOJIOTUSI ~ PAa3BHBAKOIIETO OOy4YCHHs, MpEIyCMaTpUBAIOIIAasi HE TOJBKO Mepeaavy
TEOPETHYECKOr0 MaTepraa, Ho ¥ CTUMYJIMPOBAHUE M Pa3BUTHE MPOAYKTHBHBIX [T03HABATEIBHBIX
JNCHCTBUH  CTYINCHTOB. AKTUBU3AllMM ¥ WHTCHCHU(HKAIMKA I103HABATEIBHOTO IpOolecca
CIIOCOOCTBYIOT HCIIOJIb30BAaHUE IEarOTMYeCKON JBPHCTHKH, MOJCIMPOBAHUE IMPOOJICMHBIX
CUTYyallMid, MyJIbTUMEIUIHBIC MTPE3CHTAIIMN B JICKIIMOHHOM Kypce. B paMkax NmpakTU4YecKux u
Ja00pATOPHBIX 3aHATHH MPUMEHSIOTCS METOJIbI MPOSKTHOTO OOYYCHHsSI, HCCIIEIOBATEILCKUEC
METO/Ibl, TPDEHUHI'OBBIE (POPMBI, METO]] KOHKPETHBIX CHTYaI[Hii, HTPOBBIC TEXHOJIOTUH (POJICBBIE
UTPBI 110 OPraHU3alMOHHBIM (popMaM M METOJaM aHalnu3a CYMepIKOTOKCHKAHTOB). B mporecce
CaMOCTOSITENIFHON JIESTETIbHOCTH CTYJCHTHl OCBAaWMBAIOT W AHAIM3UPYIOT MEPETOBOM OMNBIT B
obyiacTi aHanM3a OOBEKTOB OKPYXKAIOUICH Cpe/bl, UCIOJIb3ysS HMCIOUIYIOCS JHUTEpaTypy H
UH(QOPMAIIMOHHBIE TEXHOJIOTHH, HW3y4aloT COBPEMEHHOE aHAJIUTHYECKOe OOOpYHOBaHUE W
BO3MOXKHOCTH €r0 IPUMEHEHUS B LENSX aHATH3a 00bEKTOB OKPYXKAIOLIEH CPEJIBL.

JIns MHBAJIMIOB W JIMI[ C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH 30POBBSI PEATU3YIOTCS
WHIMBHyaIbHBIE ~ 00pa3oBaTeNbHBIE  TEXHOJOTHH, KOTOPHIE  TIO3BOJSIOT  ITOJIHOCTHIO
WHIUBHyIM3UPOBATh COJCPIKAHUE, METOAbI M TEMIbl y4eOHOW NesTeTbHOCTH HHBAIUJA,
BHOCUTH HEOOXOJMMBIE KOPPEKIUH KaKk B JAEATCIbHOCTh CTyJCHTa-MHBAIWAA, TaK H B
JeATeNIbHOCTh MpenojaBarenis. Jlas JUIl ¢ OrpaHUYCHHBIMH BO3MOXKHOCTSIMH  3JIOPOBBS
IpeyCMOTPEHA OpraHu3aIysl KOHCYIbTAIlMK C UCTIOJIb30BAHUEM DIICKTPOHHOH ITOUTHI.

4. OneHOYHbIE CPEACTBA IS TEKYLIEro KOHTPOJIS YCIeBAEMOCTH U TPOMEKYTOYHOI
aTTeCTAlUU.

4.1 ®oH/ OLIEHOYHBIX CPEICTB J1JIsl MPOBeAeHUs TEKYIEro KOHTPOJIS.

4.1.1 IlpuMepHBIe TeMBbI YCTHBIX JOKJIAJ0B, 3cCe

OCHOBHBIE BUJIbI CYIIEPIKOTOKCUKAHTOB.

[IpuMeHeHHe CTIeKTPaIbHBIX METOI0B aHAIU3a JUIsl ONPEACTICHUS CYIEePIKOTOKCHKAHTOB.
[Tpo6ooT6Op 1 MPOOOIIOATOTOBKA MPH OMPEETICHUN CYITEPIKOTOKCUKAHTOB.

Crioco6s1 onpezienneHust ahIaTOKCHHOB B BOJIE.

CrniocoOBbl onpeieieH sl TSHKENbIX METaJUIOB B IOYBAX.

gk wn =



6. Omnpenenenue [1Xb u [TAY B paznu4HbIXx 00BEKTaX.
7. Tlpumenenme  xpoMaTorpauueckux  METOJOB  aHanu3a  JUid  ONpeelieHUs
CYIIEPIKOTOKCUKAHTOB B BOJIE.
8. Macc-cieKTpoMeTpus B aHAJIN3€ 00BEKTOB OKPYKAIOLIEH Cpe/Ibl
9. TlpobGnemsbl ompeneneHus CYNepIKOTOKCUKAHTOB C HCIIOJIb30BaHHEM MeToaoB BIXKX-
MC.
10. [Mecturuabl. U3NKO-XMMHUYECKHUE CBOICTBA, CIIOCOOBI OMpEe/ICHUSI.
11. MukpoBonHOBast MUHepanu3anus. JlOCTOMHCTBA U HEAOCTATKH.
12. AAC B 007aCTH 3KOJIOTHIECKOTO KOHTPOJIS.
13. CII — nmpeumyIinecTBa ¥ HEIOCTATKH MPH ITPOBEICHUH aHAIM3a O0BEKTOB OKPY KAIOIICH
CpElIbL.
14. YcnoBus XpaHSHHS U TPAHCIIOPTUPOBKH P00, Kak GakTop, BIUSIOMINN HA PE3YIbTATHI
aHaJIM3a.
15. POA B aHanu3e Mo4B U JOHHBIX OTJIOKEHUM.
16. T®D — npenmyIIecTBa U HEIOCTATKU TP TIOATOTOBKE MPOO 0OBEKTOB OKPYKAIOIIEH
CpEeJBbl.
17. Mecro YBOXX B anain3ze 00bEKTOB OKPYKAIOIIEH CPEJIbI.
4.1.2 IlpuMepsl 3a1aHNi - TUIAKTHYECKUX pa3padoTok
1. I[Tpennoxute cxemy ananusza I[IAY B Boze;
2. Ilpennoxute cxeMy aHajau3a TSHKEIBIX METAJUIOB B ouBe. OOOCHYHTE BHIOOD
AQHAIUTUYECKOT0 METO/1a aHAJIN3A.
3. [IpemnoxuTe crmocod onpeneeH s MeCTULUIOB B MIPOyKTaX MUTAHMS, 000CHYHTE BBIOOD
METO/Ia OIpeIeTICHHUS.
4. Ipennosxute ycioBus onpenenenus [IAY B JOHHBIX OTIOXKEHUSIX ¢ UCHOIb30BaHuEM OD
YBD2XX.
5. O6ocHyiiTe HE00X0UMOCTS U 11esIeco00pa3HocTs TpuMeHeHuss TdD npu npoBeaeHUH
aHaJIM3a C UCMOJIb30BaHUEM METOOB ra30BOM U MKUAKOCTHON XpoMaTorpadum.
6. [logroroBpTe M1aH BHEAPEHUS] METOJIMKH omnpeaenenus [IAY B mpakTuke 3K0510T0-
aHAIUTUYEeCKOU Taboparopuu
7. IloAroToBBTE MIIaH HAYYHO-UCCIIE0BATETLCKON pabOoThI IS pa3paboTKu crocoda
ONpeIeJICHUs] IECTULIUIOB B COKaX.
8. CocTaBbTe IJIaH KOHTPOJIS KauecTBa pabOThl IKOJIOT0-aHATUTHIECKON J1a00opaTOpUH.
9. XUMHYECKUH AUKTAHT.
Kpurtepuem ycnemHoro BbINOJIHEHUS 3aJaHUsl SBISIETCS CIIOCOOHOCTh CTYAEHTa
KOPPEKTHO OTBEYaTh Ha BOMPOCHI, 3aJJaHHbIE 10 TEME BBIIIOJHEHHOTO COOOIICHHUS.

4.1.3 IlpumMepbl BADUAHTOB KOHTPOJIbHBIX PadoT, TECTOB
IIncbMeHHast KOHTpPoOJIbLHAs paboTa
1.ITpennoxute cnocoObl onpeaeneHus [IAY ¢ ucnonp3oBanuemM xpomarorpauyeckux METOOB
C YYETOM YYBCTBUTEIBHOCTHU U CEJIEKTUBHOCTH METOJIOB X ONPEEIICHUSI.
2. Busipl cynepaKOTOKCHKAHTOB.
3. O6bscHUTE TPUYUHY OMINOKU U MPEUI0KUTE CIOCOO pelIeHUs TPOOIEMBbI:

[Ipn mnposenenum onpenenenus I[IAY ¢ wucnonszoBannem BOXX-®DJIJ[ oneparop
HaOJr0aM  OTCYTCTBHE BOCHPOHM3BOJMMOCTH  PE3YJIbTATOB M 3aBBIIICHHWE MOJYYEHHBIX
pe3ysbTaTOB IOCIE aHalu3a CTaHJApTHOro oOpa3lla WM peaibHBIX O00pa3loB C BBICOKMMHU
koHueHTpauusmu ITAY. Yem s3to MmoxeT ObITh 00ycnoBneHo? IIpennoxure cnocod ycTpaHeHUs
naHHoro 3¢ dexTa.

4.1.4. DKcnepUMEHTAJIbHASI KOHTPOJIbHAsA padoTa



Iens: [TpoBepka ocBoeHUsE MeTOUKHU onpeneneHus [TAY.
[ToaroroBka mpoOsI U €€ aHanu3 ¢ ucmonb3zoBanuem BOXXX-DJI/I.
I[Ipumepsl 3a1a4:
1. IIpoBectu moAroToBKY Mpo0 U aHAIW3 MPOOBI JOHHBIX OTIIOKEHUH C LIEIbI0 ONpeaeICHUS
Oen3(a)nmupena c ucnoiaszoBanuem BOXKX-IIM/]
3ananus:
- [IpoBecTy MOATrOTOBKY IPOOBI;
- [IpoBecTu ananu3 npoosr;
- OnpenenuTs KOHIEHTpaIUio OeH3(a)mupeHa B aHaIM3upyeMon mpooe

4.1.5 TecTbl IO MeTOAAM ONpeAeIeHHs CYNIePIKOTOKCHKAHTOB.
IIpumep Tecta no teme: «Kiaccbl CynepIKoTOKCHKAHTOBY.
1. Kakoe n3 nepednciaeHHbIX COeAMHEHNN HE OTHOCUTCSA K [TAY?

(1) bens(a)mupen (2) AuTparieH
(3) Hadramuu (4) AAT

2. KoHcepBupoBaHue npo0 BOJIBI ISl OMPEACICHUS TSDKEIBIX METAIIOB MPOU3BOHUTCS C
UCIIOJIb30BaHHEM:

(1) A3oTHCTOM KHCIOTBI

(2) TTnaBUKOBOM KHCIOTHI

(3) CepHoit KHCIOTBI

(4) A30THO# KHCIIOTHI

3. Ilpu omnpegenenun IIAY ¢ wucnomszoBanuem ['X-MC wuaeanbHbIM BHYTPEHHUM
CTaHJAPTOM SIBJISIFOTCS:

(1) UzoronHo-MeueHHbIe [TAY

(2) Yaocumas ¢ konoHkH (haza

(3) MeTHuneHIMOKCHITUPOBAIICPOH

(4) JTro6oit apyroii [TAY

4. Kakoil 1eTekTop Jaiie BCero uCnoyib3yroT aist onpenenenus [1XB?
(1) AT

(2) TUI

(3) N/

(4) 133

5. Kakoif UCTOYHMK MOHM3AIMH JTyYIlIe UCIIOJIB30BATh ISl OMpPENeTIeHHs CPEAHETOSIPHBIX
coequnennii B BOXKX-MC?

(1) ’u

(2) XA

(3) BPU

(4) ®UAN



CTpyKTypa OlEeHOYHBIX CPEICTB IS MPOMEKYTOYHOM U TeKYIleH aTTecTAllMU

HanmenoBanue
Kon
KonTponupyembie .
No KOHTPOJIUPYEeMOi OLICHOYHOI'O CPEJCTBA
paznensl (TeMbI)
/1 KOMIIETCHITUH (HJIH -
JUCITUTIAHBI Texkymunii [TpomexyTouHas
€€ YacTH)
KOHTPOJIb aTTecrauus
KonTposnbnHas
OCHOBBI 3K0JIOTO- pabora Nel- o
AHAJIUTHYECKOTO IIK-2, IIK-1 TEME «OCHOBBI Bompock! k 3a4ery
1 MOHHTOPHHTA (yMeTb, BIaJeTh) 9KOJIOro- 1-4
sarps3HUTENCH aHAJTUTUYECKOTO
MOHHTOPHHTA
3arpsI3HUTEIICH
Krnaccudukanus
HKOTOKCHUKAHTOB:
(U3UKO-XMMHUYECKHE [1K-2 (3nars, Bompock! K 3a4ery
2 CBOMCTBA U YMETbh) Hoxnan 1-5
pacnpocTpaHEeHHE B
MIPUPOHBIX Cpeiax
Oco0eHHOCTH HKOJIOTO-
3 AHAJTUTHYECKOTO [1K-2, IIK-1 VCTHBII ompoc Bompocer k 3a4ery
MOHHUTOPHHTA (yMeTb, BIaJeTh) 5-9
YKOTOKCUKAHTOB.
OcoOenHoctu oTOOpa U
POOOTIOATOTOBKH
Bormpocs! k 3auery
4 po0 npu NpoBEACHUN YV CTHBIH OMIPOC
IK-1, [TK-2 p 19-22
9KOJIOTO-
AHATTUTUYECKOTO
MOHHUTOPHHTA
Bomnpocs! k 3auer
5 Metoabl aHannu3a K-1. TIK-2 KommokBmym p Yy
) 10-16
MPUPOJHBIX OOBEKTOB
CoBpeMeHHbIE METO/IbI
ONpeAeseHUsI CTOMKUX Bompock! K 3a4ety
6 OpraHUYEeCKUX IK-1 YeTHbli onpoc

3arps3HATEIIEH B
pa3IUYHBIX 00BEKTAX

15-18, 23




IlokazaTenu, KpUTEPHHU H IIKAJIA OLEHKH C(DOPMHUPOBAHHBIX KOMIIETECHIIUI

CootBeTcTBHE YPOBHEH OCBOCHMSI KOMIIETEHIIUY NIAHUPYEMBIM pPe3yJbTaTaM

06yquI/151 W KPUTCPUAM UX OLCHUBAHUA

Kox 1 TTOPOTOBBIH 0a30BLIi MIPOJIBUHYTHII
HaUMEHOBaHUE OucHKa
KOMIIETEHIIUI
HeynosnerBopu
Y p Y nosierBopuTen OTan4no
TEJNBHO / HE XopoI10/3a4TeHO
BbHO /3a4TEHO /3a4TE€HO
3a4TEHO
[IK-1 -
CrocoOHOCTD Crocoben
Crocoben
BBIIOJIHATH He ciocoben BBIIIOJIHATD Crocoben
YaCTUYHO
CTaHJapTHHIC BBIIIOJIHATD CTaHJapTHHIC BBIIOJIHATD
BBIIIOJIHATD
OTIepaIlUH 10 CTaHJapPTHBIC OTIEPALIMH 10 CTaHJapTHHIC
CTaHJapPTHBIC
MpeaAJiaraeMbIM OTICPALIMH T10 npeasiaracMbIM OTepaluy 1o
OTICPALIMH T10
METOIUKaM B npeayiaracMbIM METOIHUKAM C MpeaJiaracMbIM
npeaiaracMbIM
COOTBETCTBUH C METOIUKAM HE3HAYUTEIbHBIMA METOAUKAM
METOIUKAM
3aJadaMu omrnOKaMu
AKCIICPTU3BI
3Haer
MPUHITUITAATIBHBI
€ OCHOBBI
3HaeT o
BO3MOYKHOCTEH U
NPUHITUITHATBHBIC .
3Haer OrpaHUYCHUI
He 3naer OCHOBBI
CYLIECTBYIOIINE . MIPUMEHEHUS
TK-2 — Branerue COBPEMCHHBIC BO3MOXKHOCTEH U .
l COBPEMCHHBIC . BaKHEHIIIUX IS
METOIBI OrpaHUYeHUI
0a3oBbIMH METOJBI p XHUMHKOB
WHCTPYMEHTAIIb MIPUMEHEHHUS
HaBBIKaMH o IO)};MaJ'[ sa MHCTPYMEHTAJIbH p . METOI0B
HOTO aHAIH BOKHEHIITUX ISt
HUCIOJB30BAHUA Ooro aHajansa HCCJICIOBAaHUS;
COBPEMEHHOI XHUMHKOB METOJIOB —
HUCCIEIOBAHUS
allaparypsel Ipu perucTpanuu
HIPOBCACHUHA AHAIIMTUYECKUX
Hay9qHBIX CUTHAJIOB
HCCIIeIOBaHUIM,
JKCIIEPTU3, YmMmeer
cepTHUKALIOHH YMeeT UCIIOIIB30BaTh HCIIOJIH30BaTh
5 HEKOTOPBIE HOIXO0bI a3JIMYHbIE
bIX NCIBITAHNH, He ymeer VMeer BHIOHpATH P ’ P
. IPUMEHSIEMBIE B IOIXOBI
o0paboTKe BBLIOMpATH HE0OXOTUMBIH P . ’
XUMHAH IS Leliei [IPUMEHSIEMBIE B
HIOTyHCHHBIX METO/bl aHAJM3a | METOJ aHau3a p
PE3yNBTATOB HAyYHBIX XUMHH JUTS
HUCCIENOBAHUN 1eJIel HayYHBIX
HUCCIIEIOBAaHUN
He Bnaneer Bnaneer Bnaneer Bnaneer
IPOTPaMMHBIM MIPOrPaMMHBIM CIICIUATA3HPOBAHHBI METOIaMHA
oOecrnieueHreM, | o0OecreyeHrneM Ha M IPOrpaMMHBIM perucTpaiuu u
HE 3HAKOM C YpOBHE oOecrieueHreM Ha MPOTrPAMMHBIM




BUJIAMHU HAYMHAIOIIETO YPOBHE YBEpEHHOI0 | oOOecrneueHueM
IIPOrPaMMHOTI0 II0JIB30BATENS II0JIB30BATENS U1 00pabOTKU
o0ecrieueHus pE3yJIbTaToB
XUMHNYECCKOI'O
9KCIIEPUMEHTA

4.2 ®oH OLIEHOYHBIX CPEACTB ISl MPOBEACHUA MPOMEKYTOYHOM aTTeCTAIMH.

OueHoYHBIE CpeACTBA U WHBAIUIOB M JIMI C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH
3JI0pOBbsI BEHIOUPAIOTCS C YI€TOM UX WHAMBUIYATbHBIX IICUXO()U3UYECKIX OCOOCHHOCTEH.

— IIpY HEOOXOAMMOCTH MHBAJIUAAM U JINIIAM C OTPAaHUYEHHBIMUA BO3MOKHOCTSIMH 3/10POBbS
NPEOCTABIISCTCS JOTIOJHUTEFHOE BPEeMS JIJIs IIOATOTOBKM OTBETA HAa SK3aMEHE;

— IpHU MIPOBEJICHUH MPOLEAYPHI OLCHUBAHUS PE3yIbTaTOB OOYUCHHS MHBAIUAOB U JIHII C
OTPaHUYECHHBIMU BO3MOXHOCTSIMH 3/I0POBBS IPEAYCMATPUBAETCS UCIIOIb30BAHUE TEXHHUUYECKHX
CpPE/CTB, HEOOXOMMBIX UM B CBSI3U C X MHIUBHIYAIbHBIMH OCOOCHHOCTSIMH,

— IIpU HEOOXOAUMOCTH ISl 00YHAIOIIUXCS C OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 37I0POBBS
M WHBAIMAOB TMPOLEIypa OLEHHBAHUS pE3YIbTaTOB OOYYEHHS MO AMCHHUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tpouenypa oreHUBaHMS PE3yIHTATOB OOYUEHHS WHBAJIMIOB M JIHMIl C OTPAaHHYCHHBIMHU
BO3MOXKHOCTSIMH 3JI0POBbSI 110 JUCHUIUIMHE (MOJIYJIIO) MpeaycMaTpuBaeT IPeI0CTaBICHUE
uHpopManuu B (GopMax, aJaNTUPOBAHHBIX K OTPAHUYEHHSIM HUX 370POBbSI M BOCIPUSATHS
uH(popMauu:

JInst L ¢ HapyIICHUSIMH 3PSHUST:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JIist AL ¢ HapyIIeHUsAMU CIIyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst 1 ¢ HapyIISHUSIMH OTTIOPHO-/IBUTATEIILHOTO arIapara:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTA
oOyJaromuxcs.

4.2.1 Bonipochl AJ151 MOATOTOBKHU K 3a4eTy

1.Bujsl cynepIKOTOKCUKAHTOB.

2.Crioco0ObI KOHTPOJIS OPTaHUYECKUX CYIEPIKOTOKCUKAHTOB B BOJIC.
3.Crioco0bI KOHTPOJIS TSKEITBIX METAIIIIOB B BOJIC.

4.Crioco0bl KOHTPOJIS TSDKEJIBIX METAJUIOB B ITOYBE.

5.Cnoco6s! koHTpoIa [TAY B mouBax.

6.Crioco6s1 konTposis I1Xb.

7 Ilpumenenne ra3oBoi XpOMaTO-Macc-CIIeKTPOMETPUHN TSt OIpeeICHUS
CYIEpPIKOTOKCUKAHTOB.

8.  IlpuMeHeHHME  JKHIKOCTHOH  XpOMAaTO-MacC-CHEKTPOMETPHH Ui ONpEACICHUS
CYIEpPIKOTOKCUKAHTOB.

9.Ilpumenenne UBA 11t onpeaeneHus TSHKETIBIX METAUIOB.

10.ITpumenenne UCIT ADC ans onpeneneHus TsSKeIblX METAIIIOB.

11. Ilpumenenue UCII-MC miist onpeiesieHust TSKeNbIX METaJJIOB.

12 .N3oTonHoe pa3dasnenue. [IpenmyiiecTBa 1 HeJOCTATKH MIPU MTPOBeACHUN onpeaeienus [TAY.




13.Crioco6s1 onpeiesieHust JUOKCHHOB B 00bEKTaX OKPYKAIOIICH CPEIbI.

14 MuUKpOBOIJIHOBAS SKCTPAKIIHSI B 00JIACTH aHATN3a 00BEKTOB OKPYKAIOIIEH CPEeIbl.
15.MuxkpoBosiHOBOE pa3zioxeHue. Posb B aHammM3e nNpy OnpeAeIeHUN TSHKEIbIX METauIoB.
16.ITectunmapl. CocoObI MX ONpEeNIEeHUs B pa3IMYHBIX 00BEKTAX.

17.ITAY. Crioco0Obl X ONpeAeNeHHs B Pa3INIHbIX 00bEKTaX.

18.T®D. [IlpeumymectBa ¥ HEOOCTATKH JUIS  TMPOBEICHUS  JKOJOrO-aHATHUTHUYECKUX
UCCIIE0BAHUMN.

19.Bo3nyx, Kak 00BEKT 3KOAHATUTHYECKOTO KOHTPOJIS.

20.ITpo6oot60p. IIpaBuna ordopa mpod BOAKI.

21.ITpo6oot6op. IIpaBuna or6opa mpod Bo3myxa.

22 .IIpo6oot6op. IIpaBuna or6opa mpod mous.

23.IlocTpoeHue KamuOpOBOUYHBIX KpPUBBIX. PONb XONOCTHIX MpoO B XUMHYECKOM aHaIH3e.
Matpuunbie Y HEKTHI.

Kpurepun omeHkmn: oTMeTKa yAOBJIETBOPUTEILHO COOTBETCTBYET HE MeHee 30% mpaBHIIbHBIX
OTBETOB, XOPOLIO — HEe MeHee 65% NPaBUIBHBIX OTBETOB, OTIUYHO — Oosee 85% MpaBUIBHBIX
OTBETOB.

5. IlepeyeHb OCHOBHOW U 10NOJTHUTEIbHOH Y4eOHOM JINTEPATYPbl, HEO0X0AMMOM /1A
OCBOCHUS IMCHUILIMHBI (MOAYJIs1).
5.1 OcHoBHas JuTepaTypa:
1. Maiictpenko B.H. DxoaHanuTuyeckuii MOHUTOPUHT CTOUKHX OPTaHHMYECKUX

sarpsizautenei/ B.H. Maiictpenko, H.A. Kiroes/ M.: BUHOM. JlaGoparopus 3HaHUH.
2009. 323c.

2. Kpucruan, I'. Ananurnueckas xumus: B 2T. T. 2 / I'. Kpucrtuan; nep. ¢ anri. A.B.
I'apmama u ap. — M.: BUHOM. Jla6oparopus 3uanwmii. — 2009. — 504¢.(43 y4)

3. DiekrpoaHamuTH4ecKue MeTo bl Teopus u npaktuka / A.M. bBoun u np.; mox pen. @.
[lons1; mep. ¢ anrn. nox pea. B.H. Maiictpenko. — M.: BUHOM. JlaGopatopus 3HaHUiA.
—2010. —326c. (10 yu)

4. Otto, M. CoBpemMeHHbIe MeTOIbl aHaIUTHYecKol xumun / M. OTTO, niep. ¢ HeM. [lox
pen. A.B. 'apmama. — M.: Texnocdepa. — 2008. — 543c. (5 yu)

5. AnHanmuTHuecKas XUMHs: yUeOHUK JUIs CTYACHTOB BY30B B 3-X ToMax. / mox pexn. JI.H.
Mocksuna. — M.: Akagemusi. — 2008. — 575c¢.(15 yu)

6. Bapranos, A.3. MeToab! 1 mprUOOPHI KOHTPOJIST OKPYKAFOMIEH CPelbl U SKOJIOTHUECKHI
MOHHUTOPHHT. [DIIEKTPOHHBIN pecypc] : YueOHo-meToauueckue nocodus / A.3.
Bapraunos, A.Jl. Py6an, B.JI. llIkypatHuk. — DnexTpoH. uznan. — M. : ['opHas kaura,
2009. — 640 c. — Pexum nocrymna: http://e.lanbook.com/book/1494 — 3ar. ¢ skpaHa.

JI1st OCBOCHMS JUCLHUILIMHBI MHBAJIMIAMU U JIMI[AMHU ¢ OTPAHUYEHHBIMU BO3MOXKHOCTIMU
310pOBbS MMEIOTCSI M3JaHMsI B JIEKTPOHHOM BHJIE€ B 3JIEKTPOHHO-OMOIMOTEUHBIX CHCTEMax
«Jlanp» 1 «OpaiiT».

5.2 JlonosiHUTEIbHAS JIUTEPATypa:
1. Byanukos, I'.K. OCHOBBI COBPEMEHHOTO JIEKTPOXUMHYECKOro aHanu3a: Yuel. [locobue mmst

crynentoB By30B / I.K. bynuukos, B.H. Maiictpenko, M.P. Bscenes. — M.: «Mup» BUHOM.
JlaGopatopus 3nanuit. — 2003. — 592c. (3 yu)

2. Caxwun, C.I'. [Ipubopsl KOHTPOJISI COCTaBa U KaUueCTBA TEXHOJIOTHUECKUX cpel [ DNEKTPOHHBIH
pecypc]: yae0, mocobue — DnextpoH, u3aan. — Cankrt-IlerepOypr: Jlans, 2012. — 432 c.

3. OOBEKTHI OKPYKAIOIICH CPelbl U X aHATUTHUECKUN KOHTPOJIb B 2-X Tomax / mof pexd. T.H.
[lexoBmoBoit. — Kpacuomap: Apt- Oduc. — 2007 (124 yu)



4. Orrunc, b. Xumnueckue u Ouonorudeckue ceHcopsl: yued. [locodue / b. Orrunc; mep. ¢ aHr.
M.A. Cnunkuna ¢ gom. T.M, 3umunoii, B.B. Jlyaununa. — M.: Texaocdepa. — 2005. — 335c¢. (5
y).

5. Ananmutnyeckast xumus. [Ipo6iiemsr u moaxosl B 2-x Tomax. T. 2 / pen. P. Kenbnep u np.;
niep. ¢ aari. A.I'. bop3enko u np.; mox pen. FO.A. 3omoroBa. — M.: Mup ACT. — 2004. — 728c.

(30 yu)

5.3. Ilepuoauyeckue U3IaHMsI:
Hayunsrii sxypuan Journal of Chromatography A
Hayunsriii sxypaan Basic and Applied Ecology
Hayunsrii sxypaan Journal of Mass Spectrometry
Hayunsriii sxypaan Analytica Chimica Acta
Hayunsrii sxypran Environmental Hazards

IS

6. MeToauyeckne YyKa3aHusi [IJsi 00y4YalOIIMXCA 10 OCBOEHHMIO JIHCHUILIMHBI
(MmonyJis).

Temepname 3.A., Lronko T.I'. DnekrpoxumMuyeckue CEHCOpbl B HHBEPCHOHHO-
BOJITAMIIEPOMETPUYECKOM aHaIN3€e 0OBEKTOB OKpY’KaroLIel cpesbl. Y4ueOHoe nmocodue.

B ocBoeHuu nUCHUIUIMHBI MHBAJIUAAMM U JIMIAMH C OFPAaHUYEHHBIMU BO3MOXHOCTSMU
37I0pOBbsi OOJIBIIOE 3HAYCHHE HMEET HHAMBUAyallbHas yueOHas pabora (KOHCYJIbTAlUH) —
JIOTIOJTHUTEIIFHOE pa3bsICHEHNE YIeOHOTro MaTepuara.

WuauBuyanbHble KOHCYJbTAllMM IO MPEIMETY SBISAIOTCS BaXXHBIM  (aKTOPOM,
CHOCOOCTBYIOUIMM MHAWBUIYAIN3aUN OOYYEHUS U YCTAHOBJICHUIO BOCIUTATEIBHOTO KOHTAKTa
MEXIy IpernojaBaTesieM M OO0Yy4aoIUMCs HMHBAJIMIOM MM JIMIOM C OrPaHUYEHHBIMU
BO3MOXKHOCTSIMH 3710POBBbSI.

7. llepeyeHb MHGOPMALMOHHBIX TEXHOJIOTHI, NCNIOJb3YeMbIX NPH OCYLIECTBICHUHN
00pa3oBaTeIbHOIO NMpouecca Mo JUCHUIIHHE (MOAYJII0).
7.1 IlepeyeHb MHGOPMALMOHHBIX TEXHOJIOTHH.

7.2 llepevyeHb HEOOXOAMMOT0 MPOrPAMMHOI0 00ecnedeHus .
1. bubnuoreka macc-criekTpoB Nist’11

2. Ilporpammuoe obecnieuenne Thermo XCalibur 2.2

3. ACD Labs ChemScetch 12 (freeware)

4. Shimadzu LCMS Solution

5. MS Office

7.3 IlepeyeHb HH(POPMALHOHHBIX CIIPABOYHBIX CHCTEM:
1. CnpaBouno-nipaBoBas cuctema «Koncymnprant [Timrocy (http://www.consultant.ru)
2. DnektponHas oudmuoreunas cuctema eLIBRARY.RU (http://www.elibrary.ru)/



http://www.sciencedirect.com/science/journal/14391791
http://www.sciencedirect.com/science/journal/17477891
http://www.consultant.ru/
http://www.elibrary.ru)/

8. MarepuanbHo-TexHnueckasi 0a3a, HeoOXoauMasi [JIi  OCYIIeCTBJIEHHS
00pa30BaTeJbLHOIO NMpoIecca Mo AUCHUIJInHe (MO1YJII0)

MaTepI/IaHBHO'TCXHI/I‘IGCKOG obecrneueHue JUCHHITIIMHBI

Ne Bun pador
(MOyJIsl) M OCHAILIEHHOCTh

1. Jlekunonusele 3auatuss | s mpoBeneHus JIEKIUMA W IPAKTUYECKUX — 3aHATHM
HCTIOJIb3YIOTCA ayJUTOPHUU JICKIIMOHHOTO THIIA, OCHAILIEHHBIC
MPOEKTOPOM U HOYTOYKOM C YCTAaHOBJICHHBIM IPOTPaMMHBIM
maketom MS Office.

2. JlaGoparopHbie CrenuanpHOoe  TIOMENICHHWE, Jaboparopus  OCHAIEHHAs
3aHATHS CIEAYIONUM O0OpYAOBaHUEM: XpoMarorpad KUIAKOCTHBIA C
bayopumerpuueckum  getektopoM  (Shimadzu  LC-20
Prominence) ¢ BO3MOXHOCTBIO TPATUEHTHOTO JIFOUPOBAHUS H
dbopMuUpOBaHUsl T'pagUeHTa HA CTOPOHE HHU3KOTO JaBJICHUS,
OCHAIIEHHBIH  TepMmocTaToM  KoJoHOK  (ayn.  236C),
xpomatorpad  KHIKOCTHBIH  C  TaHJAEMHBIM  Macc-
CIIEKTPOMETPHICCKUM JIETEKTOPOM C HUCTOYHHKOM
XMMHYECKON HWOHM3AIMM TIPU aTMOC(HEPHOM JaBJIICHUU C
BO3MOXXHOCTBIO ~ pEalu3allii  YIbTPaBBICOKOI()PEKTUBHON
XKUJKOCTHOW XpomaTtorpaduu U GOpMHUPOBAHUEM TIpagucHTa
Ha CTOpoHE BbicOKoro aamieHus (ayn. 238C), xpomarorpad
ra3oBpli ¢  TaHACMHBIM  MAcCC-CIICKTPOMETPUUYCCKUM
JIETEKTOPOM C DJIEKTPOHHOW HMOHU3ALMEN C BO3MOYKHOCTBHIO
BapbUPOBATh YHEPTUI0 MOHU3AIUU U TOK IMHCCHUU. [ a30BbIN
xpomatorpad JJOJDKEeH Takke oOecrednBaTh BO3MOXKHOCTD
peanu3anuu ObICTPO ra30BoM Xpomatorpaduu, JODKEH ObITh
OCHAIICH KaNWULIPHBIM HHXEKTOPOM W aBTOMATHYCCKHM
J103aTOpOoM KHUAKUX mpod (aya. 238C).

BcemomorarensHoe 00OpynOBaHUE: MMOCyJda XHUMHYECKas —
K010BI 006eMoM 5, 10, 25 u 50 M1, nuneTku oobemoM 1, 5, 10
MJI, YalIKH BblIIapUTeNbHbIE hapdopoBbie 00beMOM 25 MII.

3. Texkyuuii  KOHTpOJb, | AyAMTOpHUS Ul  TNPOBEJCHUS CEMHUHApPCKUX  3aHATHUH,
IPOMEKYTOUHAS WH/IMBHUTYaJTbHBIX " TPYIIIOBBIX KOHCYJIbTAIIHH,
aTTecTanus IPOMEXKYTOYHOM aTTeCTalluU

4. CamocrosiTenbHas Kabuner 11 camMocCTOSTENbHONM  pabOThl, OCHAIIEHHBII
pabota KOMITbIOTEPHON TEXHHKON C BO3MOXHOCTHIO MOAKIIIOYEHHS K

cetn «/HTEpHET», IPOrpamMMoONl SKPAHHOTO YBEIWYEHUS U
00€CIEeUYeHHbI JOCTYNIOM B 3JEKTPOHHYIO HH(OPMAIMOHHO-
00pa30BaTENIbHYIO CPEJly YHUBEPCUTETA.




