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1 Heau n 321244 M3y4YeHUs1 AUCHMUILINHBI (MOIYJIs1).

1.1 Ileanb ocBOEeHUN TUCHUIIUHDI.

B cootBerctBUM ¢ DenepalibHBIM TOCYAapCTBEHHBIM O0OPa30BATEIBHBIM CTaHAAPTOM
BBICIIErO 00pa3oBaHHUsA, OCHOBHOM 0Opa3oBaTeNbHOM MporpaMMmoi OakajaBpuara IO
HarpaBiaeHuto  noarotoBku  04.03.01 — Xumus uenpo  AUCHMIUIMHBL  «MeToabl
9KOAHAIUTUYECKOTO KOHTPOJS CYNEPIKOTOKCUKAHTOBY» SIBISETCA (POPMHpPOBAHUE Yy CTYIACHTOB
COBPEMEHHBIX TMPEACTaBICHUNH O METOJaX KOHTPOJS CYNEPIKOTOKCHUKAHTOB B Pa3IMYHBIX
00BeKTax OKpY»Karolleil cpeabl

1.2 3aga4yu AUCHUINJIMHBI.

OCHOBHBIMU 3aJJa4aMU SIBIISIOTCS:

— O3HaKOMJICHHE CTYACHTOB C HOPMATHUBHO-IPABOBBIMHU JTOKYMEHTAaMH, MOCBSIIEHHBIX
aHaAJINU3Y CYNEPIKOTOKCUKAHTOB B Pa3IMUHBIX O0BEKTaX;

— OCBOCHHE CTYACHTAaMU METOJIOB OIIEHKH KadecTBa pe3yJbTaTOB KOJIMYECTBEHHOTO
XUMHYECKOI0 aHalln3a;

— W3y4EHHUE CPEACTB M METOJIOB KOHTPOJIS CYMEPIKOTOKCHKAHTOB, CIOCOOOB OIICHKHU
MOTPEIIHOCTEeNH U3MEPEHHI U KOHTPOJISI TOYHOCTH PE3YJIbTaTOB U3MEPEHU.

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

HucuumnnuHa  «MeToAbl  YKOaHAIUTUYECKOTO  KOHTPOIS  CYMEPIKOTOKCHKAHTOB)
OTHOCUTCSI K BapuaTuBHOW uactu bioka 1 "ucuumiamssl (Monynau)" ydeOHOro IuiaHa u
OasupyeTcss Ha 3HAHMSX, YMEHHUSX M HaBbIKaX, MOJYYEHHBIX NpPU HU3YYCHUU IAUCLMILINH
«AHamuTHIecKass XuMus», «OCcHOBBI Xpomarorpaduny», «[IpodreMbl OIIEHKH U COOTBETCTBHUS». B

KypCC MPOCIICKUBACTCA TCCHAA CBA3b C pa3aciiaM METPOJIOTUH, aHAJIMTUYECKON XMMUH.

N3ydyenne paHHOW y4uyeOHOW JAMCUMIUIMHBI HAmpaBieHO Ha (GOpMUPOBaHUE Y
oOyyaromuxcst nmpopeccuoHanbHbIx kKomnerenmii (I11K)
No Wunpexc Conepxanue B pesynbrare nzyuenus: yueOHON AUCIUILITMHBI
Hlj[ KOMIIET | KOMIIETCHIINH (UTu €& 00yyJaronmecs J0JKHbI
T eHnuun YJaCTH) 3HATh yMeTh BJIA/IETh
BlIaZicHUEM 0a30BBIMU | IPUHIIMIHAIBH | UCIIOJIB30BaTh METOIaMHU
HaBBEIKAMH BIC OCHOBBI | pa3IUYHbIE perucTpanvu 1
HCIIOJIE30BaHUS BO3MOXKHOCTEH | MOIXOJIEI, MIPOTrPaMMHBIM
COBPEMEHHOM Y OTpPaHUYEHUH | IPUMEHSIEMBbIE | OOECTICYCHHEM
anmapaTypsl pu | IPUMEHEHUS B XUMUU Ui | Uit 0OpaboOTKH
MPOBEICHUN HAyYHBIX | BaXKHEUIIHNX LeJield HAyYHbIX | pEe3yJIbTaTOB
HCCIeI0BaHUM IS XMMHUKOB | MCCIICAOBAHHN | XMMHYECKOTO
1. I1K-2 METOH0B npu JKCIIEpUMEHTa
WCCIICTIOBAHUS | OTIIPEICIICHUU
CYIIEPIKOTOKCH | CYNIEPIKOTOKCH
KaHTOB; KaHTOB
MPUHIUIIBI
perucrpanuu
aHAITUTUYECKH
X CHUTHAJIOB
CIIOCOOHOCTEIO OCHOBHEIC HCIIOJI30BaTh HaBBIKAMU
MPUMEHSTh OCHOBHBIE | 3aKOHBI OCHOBHEIC TIPUMEHEHHUSI
€CTECTBEHHOHAYYHBIE | pa3eioB 3aKOHBI XUMHUH: | OCHOBHEIX
2. IK-4 | sakommr " | XUMHMU: JUIS  OIKMCAHMS | 3aKOHOB XUMUHU
3aKOHOMEPHOCTH AHAJIUTHYECKO | CTPOCHUS U | Ipu
pa3BUTHS XUMUYECKOM | H, CBOHICTB 00CyXICHUHN
HAayKd I[P aHaJu3€ | HEOPraHUYECKO | BEIIECTB, JJIsl | MOJYyUYEHHBIX




e WNHunekc Conepxanue B pesynbrare nzyuenus: yueOHON AUCIUTIIIMHBI
n.1;. KOMIIET | KOMIIETEHIIMH (Uu €& 00yYaromuecs T0JKHbI
SHITNH 4acTu) 3HATh yMeTh BJIAJIeTh
MOJTy4YEHHBIX i, 00BsICHEHUS pe3yNnbTaToB, B
pE3yJIbTaTOB OpraHUYECKOH, | pe3ysbTaToB TOM YHCJIE C
¢buznyecKkoil B | XUMHUYECKUX PUBJICYCHUEM
o0neme, HKCIIEPUMEHTOB | MPUKIIAIHBIX
HEOOXOIUMOM | ; JUISL | IPOTPaMMHBIX
JUIsL  pelieHusi | 00bsICHEHUs KOMILIEKCOB,
3a1a4 B | cnenuduku UH(POPMALIMOH
obnactu MOBEJICHUS HBIX 0a3
aHanusa CYNEPIKOTOKCH | JaHHBIX
CYNEPIKOTOKCH | KAHTOB MPHU HX
KaHTOB; ompeesieHun
COBPEMEHHOE
MIpOrpaMMHOE
obecrieueHue
pacyYeTHBIX
METO/IOB
XUMHH

2. CTpyKTypa M coaep:KaHue THUCHUIINHBI.

2.1 Pacnipeenenne TPyA0EMKOCTH TUCIHMUIJIMHBI M0 BUIaM PadoT.

O6mas Tpy10€MKOCTh AUCIUILTHHBI cocTaBisieT 3 3a4.en. (108 yacoB), ux pacnpenenenue
10 BUJaM paboT MPEACTaBICHO B TaOIHIIE

(052 cmyoenmos ODO).
Bun yuebnoit paboTbl Bcero | Cemectpsl
4acoB (uacel)
8 (108)
KonTakTHasi paboTa, B TOM 4ncJe: 52,2 52,2
AyIuTOpHBIE 3aHATHS (BCEro) 48 48
B ToMm uncie:
3aHsATUA JEKIIMOHHOIO TUIIA 24 24
3aHATHS] CEMUHAPCKOTO TUIA (CEMUHAPBI, IPAKTUYECKHE
3aHATHUSA) B B
JlaGopaTopHble 3aHATHUS 24 24
HNuasi konTakTHasi padora
Kontponupyemas camoctositenibHasi pabota (KCP) 4 4
WupuBuayansHas koHTpoupyemas pabora (MKP) 0,2 0,2
CamocrositesibHas padoTa (Bcero) 55,8 55,8
B ToMm uncie:
CamocrosiTenbHOE U3YUYEHHE Pa3/IeTIOB 7,8 7,8
CamornonroroBka (mpopaboTKa 1 MOBTOPEHUE
JIEKIIMOHHOTO MaTepuaja i MaTepraia yaeOHHKOB U 18 48
y4eOHBIX TOCOOUH, TTOJITOTOBKA K JTJa0OPaTOPHBIM U
MPAKTUYECKUM 3aHATHSM, KOJUIOKBUYMaM U T.1.)
KonTpous:




IToaroroBka K 9K3aMeHy - _
OO0mas Tpy10eMKOCTh qac. 108 108
B TOM YHCJIe 52.2 522
KOHTAKTHasi padora
3a4. eJl. 3 3

2.2 CTpyKTypa M CUMILIMHbI:
Pacnpenencnue BuI0B y4eOHOU paOOThI U MX TPYJOEMKOCTH TI0 pa3JieiaM JUCIUILTAHBI.
Pasnernbl (TeMbl) AMCHUIUIMHBL, H3y4aeMbie B 8 cemectpe (ounas ¢hopma)
KomnuecTBo yacos

Ne HanmenoBanmne pas3aciioB
pas-
aeia (TeM) Bcero

AynuropHas
pabota CamocTosiTens
Has pabora

J I13 JIP

1 5 3 4 5 6 7

OCHOBBI KOJIOTO-
1 AHAJIUTUYECKOTO MOHUTOPUHIA 7,8 4 — — 3,8
3arpsI3HUTENEH
Krnaccudukanus
HKOTOKCHKAHTOB: (pU3HKO-
2. XUMHUYECKHUE CBOWCTBA U 9 4 — — 5)
pacnpocTpaHeHue B
NPUPOIHBIX Cpeaax
Oco0eHHOCTH IKOJIOTO-
3. AQHAJIMTUYECKOTO MOHUTOPUHTA 12 4 — 4 4
9KOTOKCHKAHTOB
OcobenHoctu 0T60pa U
poOOIOATrOTOBKH MPO0 Mpu
IIPOBEJEHUH 3KOJIOTO-
AHAIUTUYECKOTO MOHUTOPHHTA
MeTo/b1 aHANTH3a TPUPOIHBIX 28
00BEKTOB
CoBpeMEHHBIE METOBI
ONpeAeseHUsI CTOMKUX
OpPTaHUYECKUX 3arps3HUTENCH
B Pa3JIMYHBIX 00BEKTaX
Hmozo no oucuyunnune 24 — 24 55,8
Ilpumeuanue: JI — nexyuu, I[13 — npaxmuueckue 3anamusi / cemuuapwl, JIP —
nabopamopnvie 3auamus, CPC — camocmosmenvnas paboma cmyoeHma

13 4 — 6 3

34 4 = 8 22

2.3 Coaepxxanue pa3enoB (TeM) IHCHHUIIIMHBI:
2.3.1 3aHATHA JTEKIMOHHOI'0 THIIA.

dopma
Hanmenosanue P
No a3ena (Tembi) Cogepxanue pasfena (Tembl) TEKYILETO
P KOHTPOJIA

1 2 3 4




OCHOBEI DKOJIOTO-

OcHOBHEBIE OIpPEACICHU. 33[[8.‘-11/1 n CcX€Ma 3KOJIOIro-

AHATUTUYIECKOTO MOHUTOPHHTA 3arps3HCHUMH.
AHATUTHYECKOTO

Okonoruueckoe HopMmupoBaHue. OmpeneneHue cieaoB .
MOHHTOPHHTA YcTHBIN ompoc

. TOKCHKAHTOB: BBIOOp METOJa aHajaW3a W MpHOOpHOE

3arpsi3HUTENCH

obecrieyeHue; KOHTPOJIb Ka4eCTBA N3MEPEHUSL.

Knaccudukanus 3K0TOKCUKaHTOB 110 CTETICHU ONACHOCTH

Ui okpyxaromieii  cpenbl. OCHOBHBICE HCTOYHUKHU

9KOTOKCHKAHTOB (TIpOU3BOJICTBEHHBIC TPOIIECCHI,

HCTIOTb30BaHKe MPOIYKIHN aBTOMOOMITLHBIH
Kiaccudukanus POZyKIHH,

TPaHCIOPT, OBITOBBIE W TPOMBIIUICHHBIE OTXOJBI,
9KOTOKCHKAHTOB:

(1)I/I3I/IKO -XUMHUYCCKUEC

MTOCIIEACTBHS YPE3BBIYANHBIX CHUTYAIIH).

CBOMCTBa U DUBUKO-XMMHUYECKHUE CBONCTBA W PACIPOCTPAHEHHUE B Jlokaapl
pacnpocTpaHeHue B [IPUPOJHBIX  CPEAax: MONUXJIOPUPOBAHHBIEJMOKCHHBI,
HPUPOJHBIX Cpeaax mubeH3o0hypaHsl, oM eHNITHI, XJIOPOPTAaHNYCCKHEC
TIECTHUIIHIBI, MOJIMIUKIINYECKHE apoMaTHYeCcKue
YIJCBOJOPOMbI,  HUTPO3aMHHBI W a(IaTOKCHHBI,
PaIUuOHYKIINIBI, TAXKCIIBIC MCTAJIJIbIL.
MonuTopuHr aTMOC(epHBIX 3arpsA3HEHUN u
OCOBEHHOCTH TPAaHCTPAHUYHBIX 3arPA3HUTEIICH.
9KOJIOro- MOHUTOPUHI  TOBEPXHOCTHBIX BOJ W JOHHBIX
QHAIUTUYECKOTO |G 1y10sKEeH UL Ycrublii onpoc
MOHUTOPHUHTA
sKOTOKCHKaHTop, | VIOHHTOPHHI IIOYB H PACTUTEIBHOCTH. MoOHHTOpHUHT

IMUIICBBIX NPOAYKTOB.

OcobeHHocTu 0TOOpa
1 IPOOOIMOrOTOBKH
npo0 Mpu MPOBEICHUN
9KOJIOT0-
AHAJIUTHYECKOTO
MOHUTOPHWHIA.

OcobenHoct otbopa mpod Bo3myxa. OcobeHHOCTH
orbopa Tpod
OcobenHocTy 0TOOpa MPoO MOYB, JOHHBIX OTIOKCHHUH U

BOIBI W arMOC(EpHBIX  OCaJKOB.
pacTuTenbHBIX MaTepuanoB. OcobeHHOCTH 0TOOpa MPod
IUIIEBBIX MPOTYKTOB.

TpebGoBaHMs K METOIaM MOATOTOBKH PO0.

Paznuynble MeTOABI TOATOTOBKH MpO0: yIapuBaHHE,
JUCTHJUISLINS, CYOJUMAIIHs, KUIKOCTHAsI DKCTPAKIIUS;
TBepaodazHas

OKCTPAKIHA; CBCPXKPHUTUYICCKAA

(barounHas ra3oast

HapO(i)aSHLIﬁ aHAJIN3; ACpPUBATHU3alMd, MUKPOBOJIHOBOC

OKCTpaKIus, OKCTpaKIus,

H3JIyUCHHC.

YeTHBI onpoc

Metoap! aHammsa
MIPUPOJIHBIX OOBEKTOB.

Metoabl OIITHYECKOU CIIEKTPOCKOITNH
JMOMHUHECHeHIIMK. ['a3oBast xpomarorpagus. Xpomato-
Macc-criekrpomerpust. BIXKOX. KanmmmispHelid 30HHBIN
anektpodope3. MHBEpcHOHHAS BOJIBTAMIIEPOMETPHSL.
@EpMEHTAaTUBHBII W HMMMYHOXHMHUYECKHE METOJBI.
MeTtos! CKpHHHHTA CTOMKHX OpPraHHYECKUX
3arpsI3HUTEIIEH.

n

Komnoksuym

CoBpeMeHHEIE METOIBI
ONpeAeIICHUS] CTOMKHUX
OPraHUYECKHUX
3arpsiI3HUTEIIEN B
Pa3IUYHBIX 00BEKTaX

®eHonbl W uUX npou3BojHble. [lomuuukianyeckue

apoMaTU4YCCKUEC  yrj€BOJAOPOIbI.

[MonmxnopupoBaHHBICON)EHHUITBI.

XJI0popraHuyecKue
TIECTHULIVIBI.
ITonuxnoprupoBaHHBIETHOKCUHBI

n  nubenzodypaHsl.

OpFaHI/I‘lCCKI/IC COCAUHCHUS 0JIOBA, CBUHIIA U PTYTH.

YcTHbIM onpoc




2.3.2 3aHATHSA CEMUHAPCKOI0 THIA.

VY4eOHBIM [JITAHOM 3aHATHS CEMUHAPCKOIO TUIIA HE IIPELYCMOTPEHBI

2.3.3 JlabopaTopHbIe 3aHSITHS.

HaumenoBanne 1abopaTopHbIX padboT

®opMa TEKyLIEro KOHTPOJIA

3

4

AHanmu3 AeiCTBYIOIIEH HOPMATHUBHOW JOKYMEHTAlUWU M Hay4HOH
JUTEPaTypbl, TOCTPOCHHE CXEMbl aHalu3a HePTENPOAYKTOB B
TIOYBeE.

IIpoBepka MUCHMEHHBIX
pa3paboToK, OIICHUBaHUE
y4acTHs B IMCKYCCHH.

AHanmu3 HOPMaTUBHOM JOKYMEHTAallUM W HAyYHOH JHTEpaTyphl,
paccMOTpeHUs] BO3MOKHOCTH IIPUMEHEHHUS TaHAEMHOH Macc-
CHEKTPOMETPUH Ul MPOBENCHUS aHANIM3a, €ro MPEeUMyIIEecTBa U
Henocratku. KondurypupoBanue nabopaTtopuu Ajsl MOCTaHOBKU
JAHHOW METOAVKH aHAIH3a.

Tecr.
Amnanus u
JEATENBHOCTH  CTYAEHTOB IO
Y4acTHI0O B  JTUCKYCCHH U
IUTAHUPOBAHUIO SKCIIEPUMEHTA.
JlenoBble Urpsl.

OLICHMBAaHHE

- AHaMM3 HOPMATUBHOM TOKYMEHTALMU U HAYYHOU JTUTEPATYPHI;

- I/I3y‘-I€HI/Ie BO3MOXHOCTH TMNPUMCHCHUA PA3JIUYHBIX MCTOI0B
KOHTPOJIS JUIsl pELICHUS TOCTaBJIEHHOMN 3a/1a4H;

- JlenoBble WIphl: IOCTAaHOBKA METOJAa B JIA0OpAaTOpUU NpHU
Pa3INYHbIX HMCXOJHBIX YCJIOBHAX — KOJHUYCCTBC Hp06 B CYTKH,
Pa3INYHBIX OOBEKTaX MCCIICTOBAHHS.

Awnanuz JUTaKTHYECKUX
pa3paboTOK CTYIEHTOB H WX
NEeSTeIbHOCTH B TpoIecce
JIEJIOBBIX UTP.
Ananus u
NESTEIbHOCTA ~ CTYACHTOB  II0
Y4acTHI0 B JUCKYCCHH U
TJIAaHUPOBAHHUIO IKCIICPUMEHTA.

OLICHHUBaHUE

- Pa3paboTka u mocTpoeHHE CXeMBbl aHalN3a B 3aBHCHMOCTH OT
uccieqyeMoro o0bekTa. Bpibop © 00OCHOBaHWE MeTona
HCCIIE0BAHUsL.

ITpoBepka MHCEMEHHBIX
pa3paboToK, OIICHWBaHUE
y4acCTus B JUCKYCCHU.

- Opranuzarys paboThl 1a00paTOpUH AJIsl IPOBEACHUS aHAIN3a 110
OIPENICJICHUIO CYNEPIKOTOKCUKAHTOB B PAa3IMUHBIX OOBEKTaxX
OKPY>KaIoLEH cpelibl.

YcTHBIE TOKITaAbI

3amuTa naboparopnoit pabotsl (JIP), Bemmonnenue kypcosoro npoekra (KII), kypcoBoit
pabotsl (KP), pacuernHo-rpadumueckoro 3amanusi (PI'3), manucanue pedepara (P), acce (I),
kostokBuyM (K), rectuposanue (T) u T.1.

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)

KypcoBble paboTbl He IPEYCMOTPEHBI.

2.4 IlepedyeHb y4eOHO-METOAUYECKOr0 o0ecneYeHHsl I CAMOCTOSTEeIbHOI PadoThI
o0y4yaommxcs M0 AMCHUILIAHE (MOLYJII0)

OO0ecneueHue 06yqafou1nxc;1 HHBAJIMAOB W JIMIl C OI'paHUYCHHBIMH BO3MOXKHOCTAMU
3A0POBbA y‘{e6HO'MeTOI[I/I‘leCKI/IMI/I pecypcaMu OCYHICCTBIISICTCA B (I)OpMaX, AIalITUPOBAHHBIX K
OrpaHUYCHHAM UX 300POBbA.

[TepedyeHn yueOHO-METOIUIECKOTO 00ECTICUCHUS TACITUTLTAHBI

XHUMHUYCCKUX MCTOA0B
aHaJIn3a

Ne Bun CPC IO BBITOJIHEHUIO CAaMOCTOSTENbHOIN paboThI
1 2 3
1 OcHoBBI pu3uko-  |[MeToandeckre peKOMEHIAINH IO OpTaHU3alu|

caMOCTOSATENbHON paboThl cTyaeHToB, Kyol'y, 2017,




Kpucruan, I'. Ananutuyeckas xumus: B 21. T. 2 / I'. Kpucruas;
nep. ¢ aura. A.B. I'apmama u np. — M.: BUHOM. JlaGopaTopus
3Hanuil. — 2009. — 504c.

MeTtoauyecke peKoOMEeHIaluy 10 OpraHu3auu
caMoCTOATeNIbHON paboThl cTyaeHToB, Kyol'y, 2017,
Bapranos, A.3. MeTosl ¥ TpuOOPBEI KOHTPOJISI OKpYKaroen
Buibl Cpebl U SKOJIOTUYECKU MOHUTOPUHT. [ DJIEKTPOHHBIN pecypc] :
CYIIEpPIKOTOKCUKAHTOB |YueOHo-MeToaudeckue mocodus / A.3. Bapranos, A./l. Py0Oan,
B.JI. lkypaTHuk. — DnekTpoH. uzgad. — M. : ['opHas kHura,
2009. — 640 c. — Pexum gocryma:
http://e.lanbook.com/book/1494 — 3aru. ¢ skpaHna.

Meroaunueckue PEKOMEH1alluu no OpraHu3aIu
caMOCTOATeNIbHON paboThl cTyaeHToB, Kyol'y, 2017,

Mertonbl aHanm3a DNeKTpoaHATUTHYECKUE MeToAbl. Teopus W mpaktuka / A.M.
CyHEepPIKOTOKCUKAHTOB |boux u ap.; mox pex. @. Ilonsw; nep. ¢ anrn. nox pexa. B.H.
Maiictpenko. — M.: BUHOM. Jlaboparopust 3nanuii. — 2010. —
326¢.

Metoauueckue peKOMeH1aluu 1o OpraHu3aIuu
CaMoCTOSITeNIbHOM paboTsl cTynenTos, Kyol'Y, 2017;
Omnpenenenue Tsxenbix |byauukos, K. OcHOBBI COBpEMEHHOr0 3JIEKTPOXHUMHUYECKOTO

METaJUIOB B MouBe  |aHanu3a: Yued. [locobue mst crynentos By3oB / I'.K. BynHukos,
B.H. Maiictpenko, M.P. Bsacene. — M.: «Mup» BMHOM.
JlabopaTtopus 3Hanui. — 2003. — 592c¢.

Meroandeckue peKOMEHAAIUHU 110 OPraHU3aIlux
CaMoCTOSITeNbHOM paboTsl cTynenTos, Kyol'Y, 2017;
Bapranos, A.3. MeTob1 1 IpuOOPBI KOHTPOJIS OKPYsKaroIei

[TpaBuiia mpo6ooTOopa u . . .
Cpe/bl M SKOJIOTUYECKUI MOHUTOPHHT. [ DJIEKTPOHHBIN pecypc] :

OCHOBBI
T — VYyeOHo-meroanueckue nocodus / A.3. Bapranos, A.Jl. Pyban,
P B.JI. llIxypaTHuk. — DnekTpoH. u3nad. — M. : ['opHas kHura,
2009. — 640 c. — Pexxum gocryma:
http://e.lanbook.com/book/1494 — 3aru. ¢ 3kpaHa.
MeTtoauyeckne peKoMEeH1alliy 0 OpraHu3aluu
caMOCTOATENbHOU paboThl ctyaenToB, Kyol'y, 2017,
Bapranos, A.3. MeTobl 1 IpuOOpBI KOHTPOJIS OKpY KaroIei
Xpomarorpaduueckoe o . .
Cpebl U HKOJIOTMYECKU MOHUTOPHUHT. [ DJIEKTPOHHBIN pecypc] :
orpezesneHue
VYyeOHo-meTonnueckue nocodust / A.3. Bapranos, A.Jl. Pyban,
CYIEPIKOTOKCUKAHTOB

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

XpomaTo-Macc- Meroanueckue peKkOMEHAAIMU 110 OpraHu3aluu
CIICKTPOMETPHUSI KaK  |caMOCTOsATENbHOU paboThl cTyaeHToB, Kyol'y, 2017;
METOJI ONpPE/ICJICHUS  |BapraHoB, A.3. MeToabl ¥ MPUOOPHI KOHTPOJIISL OKPYKAFOIIIeH
CIICIOBBIX U Cpebl M SKOJIOTUYECKUN MOHUTOPHHT. [ DJIEKTPOHHBIN pecypc] :

YAPTPACTCHOBBIX | yyeGHo-MeToMueckue ocobus / A.3. Bapranos, A.Jl. Py6an,
KOIHIeCTs B.JI. lIkypaTHuK. — DnekTpoH. udgad. — M. : ['opHas kHura,
CYTEPIKOTOKCUKAHTOB,

2009. — 640 c. — Pexxum gocryma:

HPCHMYMEETBA 1 Ihti://e lanbook.com/book/1494 — 3arn. ¢ sxpana.

HEIIOCTATKU




8 MeTtoaudeckue peKOMEHIalUY TI0 OpraHU3aIul
Marpuunbie 3gdexTsi, |CAMOCTOSTENbHOM paboTsl cTynentos, Kyol'y, 2017;
CTaTUCTHYECKAs Kpucrtunan, I'. Ananutnyeckas xumus: B 2T. T. 2 / I'. Kpuctuas;
00paboTka JaHHEIX  |nep. ¢ aumL. A.B. 'apmama u ap. — M.: BUHOM. JlaGopaTtopus
3Hanui. — 2009. — 504c.

9 Metoauueckue pEeKOMeH1aluu 1o OpraHu3aIu
Ornpenernenue .
caMoCTOATeNIbHON paboThl cTyaeHToB, Kyol'y, 2017,
He(TEnpOIyKTOB B . N .
.. |Maiictpenko B.H. Dkxoananutuueckuii MOHMTOPHUHI CTOMKHX
00BEKTaxX OKPYKAIOLICH . .
cpenni opranndeckux 3arpsizaurencit/ B.H. Maiictpenko, H.A. Kroes/
P M.: BUHOM. JlaGopatopus 3uanuii. 2009. 323c.

Y4eOHO-MeTOIMYeCKHe MaTepHalibl Ui CaMOCTOSITEIbHONH pPabOThl OOydYaIOMIMXCS M3
YKCITa MHBAJIM/IOB U JIMII C OTPAHUYCHHBIMU BO3MOXKHOCTSIMH 310poBbsi (OB3) mpenocrasistores
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM UX 37J0POBbS U BOCHPUATHS HH()OPMAITIH:

Jlig U1 ¢ HapyIICHUSIMU 3PEHUSL:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B popMe PIEKTPOHHOTO IOKYMEHTA,

— B (popme ayamodaiina,

— B IIeyaTHOM opMe Ha s13bIke bpaiins,

JIist AL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

Jig U1 ¢ HapyIIEeHUSIMA OTIOPHO-JBUTATEIILHOTO amnmnapara:

— B mieyaTHOU hopme,

— B popMe IEKTPOHHOTO IOKYMEHTA,

— B (popme ayamnodaiina.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETU3MPOBAaH B 3aBUCUMOCTH OT KOHTHHIEHTA
o0yJaroumxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.

Jns  dopMHpOBaHHS KOMIIETEHIMH B TIPOLIECCE OCBOEHHUS Kypca HCHOJb3YeTCs
TEXHOJIOTHSl  pa3BUBAIOIIErOo OOy4yeHHUs, IMpelycMaTpuBarolias HE TOJbKO Iepenady
TEOPETUYECKOr0 MaTepuana, HO U CTUMYJINPOBAHKUE U PAa3BUTHE IPOAYKTUBHBIX IO3HABATEIbHBIX
JNEHCTBUI  CTyIEHTOB. AKTHUBM3allMM W MHTEHCU(UKAMM TO3HABATEJIBbHOIO Ipoliecca
CHOCOOCTBYIOT MCIIOJIb30BAaHHE MEIarorMyeckor 3BPUCTUKH, MOJEIUPOBAHHE MPOOIEMHBIX
CUTyallul, MyJIbTUMEIUNHBIE TIPE3EHTALMN B JIEKIIMOHHOM Kypce. B paMkax mpakTHuYecKux u
7a00paTOPHBIX 3aHATUN MPUMEHSIOTCS METOJbl NMPOEKTHOro OOy4YeHMs, MCCIIEOBATENIbCKUE
METO/Ibl, TPDEHUHI'OBbIE (POPMBI, METOJI KOHKPETHBIX CUTYyallUi, UTPOBBIE TEXHOJIOTUU (pOJIEBBIE
UTPBI IO OPraHU3aIMOHHBIM (JOpMaM U METO/aM aHaju3a CyNepIKOTOKCUKAaHTOB). B mporecce
CaMOCTOSTENIBHON JI€ATEIIbHOCTH CTYAEHTBl OCBAMBAIOT M AHAIM3UPYIOT IEPENOBOM OIBIT B
o0nacTi aHanu3a OOBEKTOB OKpYXAlollell cpeabl, HUCHOb3ys HMEIOUIYIOCS JIUTepaTypy |
MH(OPMALIMOHHBIE TEXHOJOIMH, H3Yy4alOT COBPEMEHHOE AaHAJTUTHYECKOe O000pYyJOBaHHE U
BO3MOYKHOCTb €T'0 IPUMEHEHHUS B 1IeJIX aHAIN3a 00bEKTOB OKpYXKAIOIEH Cpe/ibl.

JUis MHBaNIMIOB W JIMI C OIPAaHUYEHHBIMH BO3MOXHOCTSMHU 370POBbSI PEaU3YIOTCS
UHIUBUYalIbHBIE  00pa3oBaTelbHbIE  TEXHOJIOTHH, KOTOPbIE  MO3BOJSIOT  MOJHOCTBIO
WHAUBUAYAIN3UPOBATh COJAEp)KAHUE, METOAbl W TeMIbl Y4eOHOH JAedITeIbHOCTH WHBAIUAA,
BHOCUTh HEOOXOJMMbIE KOPPEKIMM KaK B JEATE]IbHOCTh CTyIEHTa-UHBaJIHJA, TaK M B
JIeATEIBbHOCTh IpernogaBaTens. /[[nsg num ¢ OrpaHMYEHHBIMH  BO3MOXHOCTSIMH  3JJOPOBBS
IIPEyCMOTPEHA OpraHu3alisl KOHCYJIbTALNN C UCIIOIb30BAaHUEM AJIEKTPOHHON MTOYTHI.



Cemectp Bun 3anaruit Hcnons3yeMble UHTEPAKTUBHbIE KonnuecTtBo
00pa3oBaTeNIbHbIE TEXHOJIOTHH 4acoB
(JI, JIP)

Pa6ota ¢ npodunsHbEIMU
porpaMMaMHu, IMOATOTOBKA JIOKJIAIOB
JIP U IIPE3EHTALUN, POJIEBBIE UTPBI, 18
JIMCKYCCHH, BBIITOJTHEHHE

71a00paTOPHBIX padoT

Hroro: 18

4. OneHo4YHbIe CPeACTBA JJIsl TeKYILIero KOHTPOJIsl yCIeBaeMOCTH U MPOMeKYTOYHOM
aTTecTalU.
4.1 ®oHA OLEHOYHBIX CPEACTB VIS IPOBeCHHS TEKYIero KOHTPOJIS.
4.1.1 IlpuMepHbIe TeMbI YCTHBIX JOKJIA10B, 3cCe
OcHoBHBIE BUBI CYIIEPIKOTOKCUKAHTOB.
[TprMeHeHHe CIeKTPaJIbHBIX METOJIOB aHAJINM3a JJIsl ONIPEEIICHUS CYIIePIKOTOKCUKAHTOB.
[Tpo6ooT60p 1 NpoOONOArOTOBKA NPU ONPEAEICHUN CYNEePIKOTOKCUKAHTOB.
Crioco6s! onpezienieHust ahIaTOKCMHOB B BOJIE.
CriocoOb! onpeieNIeHust TSHKETIBIX METAJUIOB B TIOYBAX.
Onpenenenne [1Xb u [TAY B pa3nuyHbx 00BEKTaX.

No akowdpE

[lpumenenne  xpomartorpauuecKux  METOAOB  aHanmM3a I ONpPEIeTICHHS
CYIEPIKOTOKCUKAHTOB B BOJIE.

©o

Macc-creKTpoMeTpus B aHaJIN3€ 00ObEKTOB OKPYXKAIOIIEH CpeJibl

9. IIpobnembl ompeneneHuss Cynep3KOTOKCUKAHTOB C MCIIOJIb30BaHHMEM MeTo]10B BOXKX-

MC.

10. IMectunuapl. PU3UKO-XMMUYECKHE CBOWCTBA, CIIOCOOBI ONPEAEICHHUS.

11. MukpoBosiHOBass MUHEpanu3anus. JJocTonHCTBa U HEJOCTATKH.

12. AAC B 007aCTH 2KOJIOTHYECKOTO KOHTPOJISI.

13. ICII — npeumyIiecTBa U HEAOCTATKU IPY IPOBEACHUH aHaIN3a 00BEKTOB OKpY Karolei
CpEeJbL.

14. YcnoBus XxpaHeHUsI U TPAHCIIOPTUPOBKH MP00O, Kak (PakTop, BIUAIOIINN Ha PE3yJIbTaTh
aHayIM3a.

15. POA B aHasin3e MOYB U IOHHBIX OTJIOKEHHIA.

16. T®D — npeumyIecTBa U HEAOCTATKH MPU MOATOTOBKE MPOO 0OHEKTOB OKPYKAIOIIEH
CpEeJbL.

17. Mecto YBOXX B ananuze 00BbEKTOB OKPYKAIOIICH CPEIbI.

4.1.2 IlpuMepsl 3a1aHNi - TUIAKTHYECKUX pa3padoToK

1. [Ipennnoxute cxemy ananuza [TIAY B Boje;

2. Ilpeanoxxute cxeMy aHalM3a TSOHKEIbIX METaJUI0B B 1ouBe. OOOCHYiiTe BEIOOP
AQHAINTUYECKOTO METO/1a aHAJIN3A.

3. Ilpeanoxute crocol onpeaeseH s MeCTUIMI0B B IPOAYKTaX MUTaHUs, 000CHYITE BEIOOP
METO/1a OIIPEEICHHUS.

4. Ilpennoxure ycnosus onpeneneHus [IAY B JOHHBIX OTIOKEHUAX ¢ UCOIb30BaHuEM OD
YBOXX.

5. O0ocHyiiTe HEOOXOIUMOCTbH U 11eJIeco00pa3HOCTh NpuMeHeHus: TPD npu nposeeHUN
aHaJn3a C NCIOJIb30BAHUEM METO/IOB Ia30BOM M MIKOCTHOM XpoMaTtorpaduu.



6. IlonroToBbTeE MJIaH BHEAPEHUS] METOAUKH omnpenenenus [IAY B mpakTuke 3K0J10ro-
AHAJTUTHYECKON JTabopaTopuu

7. IloAroToOBBTE MIaH HAYYHO-UCCIIEOBATEILCKON pabOTHI s pa3paboTKu criocoda
oTpesieNIeHUs IECTUIIU/IOB B COKaX.

8. CocTaBbTe IUIaH KOHTPOJIS KayecTBa pabOThI HKOJIOT0-aHATTUTHYECKON J1ab0opaTopuu.

9. X¥MUYECKHI JUKTAHT.

Kputeprem ycHemHOTO BBHIMOTHEHHS 3aJaHUsl SBISICTCS CIIOCOOHOCTHh CTYACHTA

KOPPEKTHO OTBEYATh HA BOTPOCHI, 33JaHHBIE TI0 TEME BBITIOJTHEHHOTO COOOIICHHUS.

4.1.3 IlpuMepbl BADUAHTOB KOHTPOJIbHBIX PadoT, TECTOB
I[IucbMeHHast KOHTPOJIbHAA padoTa
1.ITpennoxute ciocoObl onpeaeneHus [IAY ¢ ucnonp3oBanuemM xpomarorpaduyeckux METOOB
C YYE€TOM YYBCTBUTEJIBHOCTH U CEJIEKTUBHOCTH METOJOB X OIPENEICHUS.
2. Buapl cynepsKOTOKCHKAHTOB.
3. O0BsiICHUTE IPUYHHY OIIMOKHU M MPEJIOKUTE CITOCOO PEIICHHsI TIPOOJIEMBI:

[Ipu nposeaenun onpenenenuss [IAY ¢ wucnonb3zoBanuem BIXX-®DJIJ] oneparop
HAOMOIal  OTCYTCTBHE BOCIPOHM3BOAMMOCTH PE3yJAbTAaTOB M  3aBBIIICHHE MOJYyYEHHBIX
pe3yNbTaTOB TOCJE aHalu3a CTaHJapTHOTO oOpa3la WM pealbHBIX OOpa3IOB C BBICOKUMHU
koHeHTpanusaMu [TAY. Uem 310 MoxeT ObITh 00ycnoBieno? IIpeanoxure crnocod ycTpaHeHHUs
naHHoro 3¢ dexra.

4.1.4. DxcnepMMeHTAJIbHAs KOHTPOJIbHASA padoTa
Lens: [IpoBepka ocBoeHMsI METOIUKH omnpenenenus [1AY.

[ToaroroBka mpoOs! 1 e€ ananu3 ¢ ucrnonb3oBanuem BOKX-DJI/I.
IIpumepsl 3agau:
1. TIpoBectu moAroToBKY Mpod M aHAIW3 MPOOBI JOHHBIX OTIOKEHUH C LIEIbIO ONpeAeTICHUS

Oen3(a)mupena c ucnoiaszoBanrnem BOKX-JIM /]

3aganus:

- [IpoBecTy MOAr0TOBKY IPOOBI;

- [IpoBectu ananu3 npoOw;

- OnpenenuTh KOHIEHTpaIMio OeH3(a)mupeHa B aHATU3UpyeMon rpode

4.1.5 TecTbl IO MeTOAAM ONpeAeIeHHs CYNIePIKOTOKCHKAHTOB.
IIpumep Tecta no teme: «Kiaccbl CynepIKOTOKCHKAHTOB.
1. Kaxkoe n3 nepeunciaeHHbIX COeIMHEHNN He OTHOCcUTCS K [TAY?

(1) Bens(a)mupen (2) AnTpareH
(3) Hadramuu (4) AAT

2. KoncepBupoBaHue npod BOABI JJIS ONMPEIENCHUS TSHKEIBIX METaIOB IPOU3BOAUTCA C
UCTIOJIb30BaHUEM:

(1) A3oTHCTOM KHCIOTBI

(2) TInaBUKOBO# KHCIOTHI

(3) CepHoit KHCIOTHI

(4) A30THO# KHCIIOTHI

3. Ilpu omnpenenenun IIAY c¢ wucnonb3oBanuem I['X-MC wujneanbHbIM BHYTPEHHUM
CTaH/IapTOM SIBIISIOTCSA:

(1) U3otonHo-Meuennblie [TIAY

(2) Yaocumas ¢ xosoHkH (haza



(3) MeTuieHIMOKCUTTUPOBAIIIIEPOH
(4) JTrooboit npyroit [TIAY

4. Kakoil 1eTekTop yaille BCero uCnoiib3ytoT aisi onpeneneHus [1XB?
(1) ATII

(2) TUJL

(3) ]

(4) 133

5. Kakoi#t uCTOYHMK MOHM3AIIUU JIyUIlle UCIIOJIH30BATh ISl OMPEISICHUS CPEIHETOMAPHBIX
coequuennit 8 BOXXX-MC?

(1) 51

(2) XUAL

(3) >PU

(4) PUAL

Kpurepun omeHku: OTMETKa YAOBJIETBOPUTEIBHO COOTBETCTBYeT He MeHee 30%

MIPaBUJILHBIX OTBETOB, XOPOIIIO — HE MeHee 65% MpaBHIIBHBIX OTBETOB, OTIIMYHO — Oojiee 85%

MIPaBUJILHBIX OTBETOB.

4.2 ®oHJ OLIEHOYHBIX CPEJACTB /ISl POBEACHUS MPOMEKYTOYHOM aTTeCTALMM.

OneHouHble cpencTBa Uil HMHBAJIMIOB W JIMI C OTPAHUYEHHBIMH BO3MOKHOCTSAMHU
3JI0pOBBsI BHIOUPAIOTCS C YI€TOM UX WHAMBUIYATBHBIX TICUXO()U3UIECKIX OCOOCHHOCTEH.

— IpY He0OXOAMMOCTH UHBAIMIAM M JIULIAM C OTPaHUYE€HHBIMU BO3MOKHOCTSIMU 3/I0POBbS
NPEOCTABIISICTCS JOTIOJHUTEIFHOE BPEMS JIJIsl IIOATOTOBKM OTBETA Ha SK3aMEHE;

— IIpU IPOBEJICHUH IPOLEAYPbl OLICHUBAHUS PE3YyIbTATOB 00YyUEHHsI HHBAJIUIOB U JIULL C
OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBBSI TPETYCMAaTPUBAETCS MCIIOIB30BaHUE TEXHUYECKHX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUIYAIbHBIMU OCOOEHHOCTSIMH,

— TIpY HEOOXOIUMOCTH JIJISl 00YJArOIIUXCS ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 370POBBS
U MHBAJIUAOB TPOLESYpa OLCHUBAHUS PE3yJNbTaTOB OOydYeHHsI 10 JAUCHUILUIUHE MOXKET
IIPOBOJUTHCS B HECKOJIBKO ITAIIOB.

ITponienypa onieHMBaHUS PE3yJIbTaTOB OOY4YEHMsS MHBAIUIOB U JIMI[ C OTPAHUYECHHBIMU
BO3MOXKHOCTSIMH  3JIOPOBBSI IO JUCHUIUIMHE (MOJIYJIIO) TMpeIycMaTpuBaeT IPeI0CTaBICHUE
uHpopMmanuu B (opMax, AZANTUPOBAHHBIX K OrPAaHMYCHHMSIM HX 370pOBbS U BOCIPHUATHUSA
uH(popMauu:

Jlnist U1 ¢ HapyIIEHUSIMH 3pEHMSL:

— B Ile4yaTHOU (hopMe yBeIMUEHHBIM HIpU(TOM,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JUnist a1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO anmapaTta:

— B TIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBINA TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yJaromuxcs.

4.2.1 Bonipochl 1151 MOATOTOBKH K 3a4eTy

1.Bunsl cynepIKOTOKCUKAHTOB.



2.CriocoObl KOHTPOJISl OPraHUYECKUX CYMEPIKOTOKCHKAHTOB B BOJIE.
3.Cioco0ObI KOHTPOJIS TSHKEIBIX METAIIIIOB B BOJIC.

4.CriocoObl KOHTPOJIS TSKEIBIX METAJLIOB B MTOYBE.

5.Cnoco0Osb1 koHTpoas ITAY B nousax.

6.Crioco6s1 konTposst I[1Xb.

7 IlpumeHenue ra3oBou XpOMaTO-MacC-CIIeKTPOMETPUN TS OIpe/IeNICHNS
CYIEPIKOTOKCHKAHTOB.

8.  IlpuMeHeHME  JKHIKOCTHOH  XpOMAaTO-MacC-CHEKTPOMETPHH  JUISI  OHIpE/ICIICHUS
CYIEPIKOTOKCHKAHTOB.

9.Ilpumenenne UBA 11t onpeaeneHus TSHKEIBIX METALIOB.

10.IMpumenenne UCIT ADC ans onpeneneHust TsSKEIbIX METAIIIOB.

11. Ilpumenenue UCII-MC mi1s onpeiesieHust TSDKEITbIX METaJIOB.

12 .13oTomnHoe pa3dasieHue. [IpenmyiiecTBa 1 HeIOCTATKH IIPH ITPOBEACHUH onpeneneHus [TAY.
13.Crioco6bl onpeiesieHus: JUOKCHHOB B 00bEKTaX OKPYIKAIOIICH CPEIbI.

14 MukpoBOJIHOBAS SKCTPAKIIMsI B 00JIACTH aHalu3a 00BEKTOB OKPYKaIOILIEH CPeIbl.
15.MukpoBosIHOBOE pa3ioxeHue. Posb B aHanu3e npu onpeaencHN: TSKEIbIX METaIOB.
16.ITecturuapr. CriocoObl UX ONMPECICHHS B PA3IMYHBIX 00BEKTAX.

17.1TAY. CriocoOsl UX OnpeeneHns B pa3InuHbIX 00BEKTaX.

18.T®D. [IlpeumymiectTBa UM HEOOCTAaTKH JUIS  MPOBEIEHUS  DKOJOr0-aHATHUTHYECKUX
HUCCIIEIOBAHUMN.

19.Bo3ayx, kak 0ObEKT SKOAHATUTUYECKOTO KOHTPOJIS.

20.ITpo6oot6op. [IpaBuna or6opa mpod BOIHI.

21.ITpo6oot6op. IIpaBmuia or6opa mpod Bo3myxa.

22 .I1po6oot6op. [IpaBuna or6opa mpod mous.

23.IlocTpoeHne KaTMOPOBOYHBIX KpPHUBBIX. POJIb XOJOCTHIX MpPoO B XMUMHYECKOM aHaJH3e.
Marpuunsie 3 PEeKTHI.

Kpurepun oneHkmn: oTMETKa yA0BIETBOPUTEIBHO COOTBETCTBYET HE MeHee 30% mpaBHIIbHBIX
OTBETOB, XOPOIIIO — HE MeHee 65% MpaBUIIBLHBIX OTBETOB, OTJIMYHO — OoJiee 85% mpaBUIIbHBIX
OTBETOB.

5. IlepevyeHb OCHOBHO¥ U 1I0NIOJHUTEJIbHOH YUeOHOI JTUTepaTypbl, HeOOX0AMMOM 115
OCBOCHHUS TMCUMILINHBI (MOLYJIs).
5.1 OcHoBHasi iMTEpaTypa:
1. Maiictpenko B.H. DxoaHanuTuyeckuii MOHUTOPUHT CTOMKHX OPTraHUYECKUX

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

2. Kpucrtuan, I'. Ananutnyeckas xumus: B 21. T. 2/ I'. Kpuctuan; nep. ¢ anri. A.B.
I'apmama u ap. — M.: BUHOM. Jlaboparopus 3nanuii. — 2009. — 504¢.(43 yu)

3. DnexTpoaHanutuieckue Metonbl. Teopus u npaktuka / A.M. boun u np.; nox pen. @.
[lone1; ep. ¢ anrn. nox pea. B.H. Maiictpenko. — M.: BUHOM. JlaGopatopus 3HaHUiA.
—2010. — 326¢. (10 yu)

4. Otro, M. CoBpeMeHHBIE METO/IbI aHATUTHYEeCKOW Xxumun / M. OtTo, mep. ¢ Hem. [lon
pen. A.B. 'apmama. — M.: Texnochepa. — 2008. — 543c¢. (5 yu)

5. AmnanuTHuecKas XuMHs: yUeOHUK JUIS CTYJACHTOB BY30B B 3-X ToMax. / moz pexn. JI.H.
MocksuHa. — M.: Akagemus. — 2008. — 575¢.(15 yq)

6. Bapranos, A.3. MeTtoas! 1 mpuOOPBI KOHTPOJIS OKPYXKAIOIEH cpelibl U SKOJIOTMUECKHI
MOHHUTOPHHT. [ DJIEKTPOHHBIN pecypc] : YuebHo-MeTonuueckue nocodus / A.3.



Bapranos, A.Jl. Py6an, B.JI. llIkypatHuk. — DnekTpoH. u3nan. — M. : ['opHas kHuTa,
2009. — 640 c. — Pexxum goctyma: http://e.lanbook.com/book/1494 — 3arm. ¢ skpana.

JU1g 0cBOEHMS AMCUMILIMHBI MHBAJIUAMU U JIMIIAMU C OTPAHUYEHHBIMU BO3MOXHOCTSMU
3I0pOBbsl MMEIOTCSl M3IAaHUS B 3JIEKTPOHHOM BHJE B 3JIEKTPOHHO-OMOIMOTEYHBIX CHUCTEMax
«Jlanp» 1 «Opai».

5.2 JlonosiHuTeIbHAS JIUTEPaTypa:
1. Byanukos, I.K. OCHOBBI COBPEMEHHOTO JIEKTPOXUMHUYECKOr0 aHanu3a: Y4el. [locobue mist
crynerToB By30B / I.K. bynuukos, B.H. Maiictpenko, M.P. Bscenes. — M.: «Mup» BUHOM.
Jlaboparopus 3nanwmii. — 2003. — 592c. (3 yu)
2. Caxxun, C.I'. [IpuOopsI KOHTPOJISI COCTAaBa U Ka4e€CTBAa TEXHOJIOTHYECKUX CPeJl [ DIEKTPOHHBIH
pecypc]: yued, mocobue — DiekTpoH, uznan. — Cankr-IlerepOypr: Jlanp, 2012. — 432 c.
3. OOBEKTBI OKPYKAIOIICH CPEIbl U X aHATUTHYECKUN KOHTPOJIb B 2-X Tomax / mox pexd. T.H.
[lIexoBuoBoi. — Kpacuomap: Apt- Oduc. — 2007 (124 yu)
4. Orrunc, b. Xumnueckue u Ouonorudeckue ceHcopsl: yued. [locodue / b. Orrunc; nep. ¢ aHr.
M.A. Cnunkuna c¢ gon. T.M, 3umunoii, B.B. Jlyunnuna. — M.: Texnocdepa. — 2005. — 335c. (5
y9).
5. Ananutuueckas xumus. [Ipo6nemsr u moaxons! B 2-x Tomax. T. 2 / pea. P. Kenbnep u np.;
nep. ¢ auri. A.I'. bopsenko u ap.; mox pen. FO.A. 3omotosa. — M.: Mup ACT. — 2004. — 728c.

(30 yu)

5.3. lepuoanyeckune U3IaAHUA:
Hayunsrii sxypuan Journal of Chromatography A
Hayunsrit sxypaan Basic and Applied Ecology
Hayunsrii sxypran Journal of Mass Spectrometry
Hayunsrii sxypran Analytica Chimica Acta
Hayunsrii sxypran Environmental Hazards

agrwbdE

6. Ilepeyenr pecypcoB  HH(OPMALMOHHO-TEJEKOMMYHHMKAIMOHHON  ceTH
«I/IHTepHeT», HeoﬁXO}II/IMLIX AJIA OCBOCHMA JUCHUITIIMHBI (MOIlyJIﬂ).
1. http://www.sciencedirect.com/
2. http://link.springer.com/
3. http://onlinelibrary.wiley.com/
4. http://www.tandfonline.com/
5. http://pubs.acs.org/

7. Mertoauyeckue yKasaHuUsl JJIsi OOYYalOIIMXCS 10 OCBOCHHMIO JAHCHMIIIMHBI
(MopyJist).

Temeppames 3.A., Ironko T.I'. DOnekrpoxumudeckue CEHCOpPbl B HHBEPCHOHHO-
BOJIbTAMIIEPOMETPUUYECKOM aHAJN3€ 0OBEKTOB OKpYXKaloIIel cpebl. YueOHoe mocooue.

B ocBoeHuM IMCHUIUIMHBI MHBAIUAAMM U JIMIAMH C OFPAaHUYEHHBIMU BO3MOXHOCTSMHU
3JI0POBBsSI OOJIBIIIOE 3HAUCHHE HMMEEeT HWHIMBHIyalbHas y4deOHas paboTa (KOHCYJIbTAIMH) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHNE Y4eOHOro Marepuara.

WnauBuayanbHble KOHCYJIbTAIMM IO TMPEAMETY SBISIOTCS BaXHBIM  (DaKTOpOM,
CHOCOOCTBYIOUIMM MHIWBUIYAIN3aLUU OOYUYE€HUS U YCTAHOBJIEHUIO BOCIUTATEIBHOTO KOHTAKTa
MEXIy TpernojaBaTesieM W o00yJarollMMCS WHBJIWIOM WJIM JIMIOM C OrpaHUYEHHBIMU
BO3MO>KHOCTSIMH 37J0POBBSI.


http://www.sciencedirect.com/science/journal/14391791
http://www.sciencedirect.com/science/journal/17477891

8. llepeyeHbr MHGOPMANMOHHBIX TEXHOJIOTHI, HCIOJIb3yEeMBbIX NPH OCYLIECTBICHHH
00pa30BaTeJbLHOI0 NMPOLECcca MO AMCHUIINHE (MOYJII0).
8.1 llepeyeHb HHPOPMALHOHHBIX TEXHOJIOTHIA.

8.2 IlepeyeHb HEOOXOAMMOI0 NPOrPaAMMHOI0 00ecneYeHHusl.
1. bubnmoreka macc-criekTpoB Nist’11

2. I[Iporpammuoe obecrieuenne Thermo XCalibur 2.2

3. ACD Labs ChemScetch 12 (freeware)

4. Shimadzu LCMS Solution

5. MS Office

8.3 [lepevyeHb HHPOPMALMHOHHBIX CIIPABOYHBIX CHCTEM:
1. CupaBouno-tipaBoBas cuctema «Koncynsrant ITmroc» (hitp://www.consultant.ru)
2. DnektponHas oudauoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/

9. MarepuajnbHo-TexHUYecKass ©0a3a, HeoOXoauMMasi /Jsl  OCYLIECTBJIEHUS
00pa3oBaTe/ILHOIO NPOLeCcCca Mo JUCHUILINHE (MOYJII0)

MarepualibHO-TEXHHYECKOE 00eCIIeUeHNEe UCIUTIITUHBI

No Bun pabdor
(MOJIyns) ¥ OCHAIIEHHOCTh

1. Jleknmonnsele 3anatuss | g npoBefeHus  JIGKUMA M NPAKTUYECKHX — 3aHATHHI
UCIIONB3YIOTCS ayIUTOPUM JIEKIIMOHHOIO THIIA, OCHAICHHbBIE
MPOEKTOPOM M HOYTOYKOM C yCT@HOBJICHHBIM IPOTPaMMHBIM
naketom MS Office.

2. JlabopaTopHblie CrneunanbHoe  MoOMelIeHHe, J1abopaTopusi  OCHAllleHHAas

3aHATHUA

CIIEYIOIUM 000PYIOBaHHEM: XpoMarorpad KHIKOCTHBIA C
bayopumerpuueckum  aerekropom  (Shimadzu  LC-20
Prominence) ¢ BO3MOXHOCTbIO TPAJUEHTHOTO JIIOMPOBAHUS U
dbopMupOBaHusl TI'paJUeHTa Ha CTOPOHE HHU3KOIO JaBJICHUS,
OCHAILlICHHBIH  TepMocTaTOM  KoJoHOK  (aya.  236C),
xpomarorpad  JKMOKOCTHBIM € TaHJIEMHBIM  Macc-
CHEKTPOMETPUYECKUM JIETEKTOPOM C HMCTOYHUKOM
XMMHMUYECKOM HOHM3allMM TpU aTMOC(HEPHOM JaBJIEHUU C
BO3MOXXHOCTBIO ~ pealiu3allid  yJIbTPaBbICOKO3(PPEeKTUBHON
KUJKOCTHOM Xpomarorpaduu u GopMuUpoOBaHUEM TpagueHTa
Ha CTOpoHE BbicOKoro aamieHus (aya. 238C), xpomarorpad
ra3oBbli €  TaHAEMHBIM  MAaccC-CIIEKTPOMETPUYECKUM
JIETEKTOPOM C D3JIEKTPOHHOW MOHHU3AIMENl C BO3MOXHOCTHIO
BapbUPOBATh PHEPTUI0 MOHU3ALMU U TOK SMHCCHUM. ['a30BbIi
xpomarorpad JOJKEH Takke oOecrneunBaThb BO3MOKHOCTh

peanuzanuu ObICTpO ra3oBoi Xpomatorpaduu, J0KEeH ObITh



http://www.consultant.ru/
http://www.elibrary.ru)/

OCHAIIICH KaNWULIPHBIM HMHXEKTOPOM U aBTOMAaTHYECKHM
n03aTopoM KUAKUX mpod (aya. 238C).

BcrnoMorarenbHoe 00OpyJOBaHHE: IMOCyAa XUMHUYECKas —
K0a0BI 006eMoM 5, 10, 25 u 50 M, nuneTku oobemoMm 1, 5, 10

MJI, YaIlIK¥ BBIIApUTENIbHBIE (hapPopoBbIie 00BEMOM 25 MIL.

Texkymuii  KOHTpPOJIb,

Ayautopuss Uil NpPOBEJEHUS CEMHUHAPCKUX  3aHATHUH,

MPOMEXKYTOUHAas WHIUBUAYAIbHBIX u rpYyNIIOBBIX KOHCYJIbTaIIUH,
aTTecTalus MIPOMEKYTOUYHOU aTTeCTAIlUU

CamocTosTenbHas Kabuner i camocTosTeTbHON  pabOThI, OCHAICHHBIN
pabota KOMIBIOTEPHON TEXHHUKOM C BO3MOYKHOCTBIO MOJKIIOUYECHHS K

cetn «lHTepHET», MPOrpaMMOI HKPAaHHOTO YBEIWYECHUS U
00ECTIeYeHHbI JOCTYNIOM B 3JEKTPOHHYIO HH(OPMAIIMOHHO-
00pa30BaTENIFHYIO Cpelly YHUBEPCHTETA.




