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Pabouas nporpamma pazpaboTana B COOTBETCTBHH C tpebopanusaMHu DelepanbHOro rocyaap-
CTBEHHOrO 06pPA30BATENLHOTO CTAHAAPTA BBICUIErO MPO(ECCHOHATBLHOIO o0Opa3zoBaHus IO
HAMpPABJIEHUIO TTOJTOTOBKH HAy4YHO-IIEarOruyeckux KajpoB B aCHpaHType 06.06.01 «buo-
JOTHYECKAE HAYKHY» M HA OCHOBAHMY Y4eOHOTO MIaHa OCHOBHOH o0pazoBaTe/bHOM Iporpam-
mbl 110 Hanpasiennio 06.06.01 «brojgorayeckue HayKu» IO npodumo 03.02.08 Dxomorus
(XMMHYECKUE HAYKH).

CocTaBHUTEb:

ﬁ%//f"/ [ltonko Tatesia I'pHropbeBHa, JTOKTOP XMMHYECKHX HAyk, npodeccop
Kadepbl AHATUTHYCCKOH XHMHUH.

Pafouyas mporpaMMa pacCMOTpeHa M yTBEp)XACHa Ha 3acelanun Ka(peapel aHATMTHUECKOH XUMHH
07.06.2017 r. mpotoxon Ne 9.

3apeyromuit kadenapoi

AHATUTHYECKOI XUMUH, _/
JLX.H., Ipodeccop 4

3.A. Temepnaien

PaGouas mporpamMma oj1o6pena Ha 3acelaHuy yueOHO-MeTONMUECKOH KOMUCCHH dhakynpreTa XUMHHA
1 BBICOKUX Texnonoruit 27.06.2017 r. npotoxon Ne 5.

IIpencenarens YMK
(pakynbpTETAa XMMHUH M BEICOKHX TeXHonornj,
K.X.H., JIOLIEHT o — T.IT.CropoiKeHKO

&



1. Ien u 3a0a4M 0CBOCHUS AUCHHILIHHBI

1.1. Iear ocBoeHus AUCHUILIAHBI - M3yveHHe ocoOeHHOCTeH cocTaBa  OOLEKTOB
OKpyXalolleil Cpebl W MX 3arps3HHTENed M OCODEHHOCTEH M aKTyalbHBIX 3a/1ad HX
3KOJIOTHYECKOTO KOHTPOJIAL.

1.2. 3agaun AMCHMIUIMHLI — O3HAKOMIIEHHE C [10/IX0J[aMU JJIsl BEIOOpa ONTUMAILHOIO NPH
JIAHHEIX YCIOBMSX METO/IA aHAIM3A JUIsl PENIeH s KOHKPETHOH 3KO0JIOrHYecKoi 3anaqu; - Beipabot-
Ka Y acIHPaHTOB MOJX0/I0B JUIs BEIGOpA ONTHMAIBHOTO IIPH JAHHEIX YCIOBHAX criocoba npobooT-
6opa u poGOMOArOTOBKH 00BEKTA HCIBITAHNSA; € IIEJIBIO BRIOOpA TAIBHEHIIIET0 METO/1a aHAIIH3a.

2. Mecro mucuunaunsl B crpykrype OOII BIIO

Jucrumuna «[ToaroroBka u aHann3 00BEKTOB OKPYKAKOIIEH CPEALI» ABIACTCS JIHCIHILIH-
HO¥ 110 BEIGODPY BapuaTHBHON YacTH 6ioka «{HCIUIIHHEL (MOLYIH)» yIeOHOTo IUIaHa 110 HalpaB-
nernro 06.06.01 «Buonoraueckue Haykuy» 110 npodrno 03.02.08 Dxonorust (XUMHYECKHE HAYKH).
3. TpeGoBaHus K pe3yJabTATaM OCBOECHHSI COACPKAHUS NHCITHILTHHBI

B pesysibTare M3ydyeHHS] Kypca Y ACIHMPAHTOB JOJDKHA OBITH BHICTpOEHA cucreMa 0a30BBIX
3HAHMH O COBPEMEHHBIX (DU3MKO-XMMHUYCCKHX METOHAX aHanmm3a 0OBEKTOB OKPYIKAIOIIEH Cpeisl,
c(hOpPMHPOBAHO YMEHHE TPUMEHITH HHCTPYMEHTAIBHBIE METO/IBI H CPENCTBA UL PEIICHHs NPaKTH-
YECKHX SKOJIOTHYECKHX 3a/(ay.

B pesylbrare U3ydeHHs JAHHOW JUCLMIUIMHBI MArMCTPAHTHI JOJDKHBI NPHOOpPECTH ClleIyro-
M€ 3HAHUS, YMEHHS U HaBbIKH:

— paspabaThIBaTh M0JIX0/] U BBIOOpa OITUMAIBHOIO IIPU JAHHBIX YCIIOBISIX METO/A aHAIIN3a
C LEJIBFO TOBBIIIIEHHS] TOYHOCTH M YyBCTBUTEIBHOCTH OLPEACIICHHS,

— TIPOBOJMTE COIOCTABJIEHHE CIIoco00B mpobooTdopa U MpoOOMOAroTOBKH 0OBEKTA UCIIBITA-
HHS C IIEeIBI0 BRIOOPA JalTbHEHIIIEro METO/Ia aHaNH3a;

— NPUMEHSATH COBpeMeHHoe o6opynoBanue Jyist 0T60pa IMpod NIPHPOAHEIX M TEXHOTE€HHBIX
cpen;

—00pabaTheIBaTh M MHTEPIIPETHPOBATH PE3YILTATHL aHAIIHN3A.

Jlns uzyuenus kypea «ITojiroroBka U aHamu3 00BEKTOB OKPYIKAKOIIEH CPEIBI» aCTTUPAHT
IOJDKEH 3HATH!

— (hu3HYECKHE OCHOBBI HHCTPYMEHTAIBHBIX METOJIOB MCCIIEIOBAHMA U ananu3a;

— OCHOBHBIE TTOJIOKEHHS XUMHH OKPY>KaroIled cpejibl;

— MPUHITUIL] OPTraHU3aIUH 3KOJOTHUECKOT0 MOHHTOPHHTA.

B xonme wzyuenust qucnuiiuubl «[IoAroToBKka U aHanU3 O0OBEKTOB OKPYXKAIOLICH CPEIBI»)

acripadT nprodperaet MpodecCHoHaNbHYI0 KOMIETEHIHIO:



- HAJIHYHE HpeﬂCTaBHeHHﬁ 0 Haubolee aKTYaJIBHBIX HaIlPaBJICHHAX HCCIIeIOBaHHM B obnacTu

COBpPEMEHHBIX METOJOB 3KOAHATUTHYCCKOI'0 KOHTPOJIT H TOTOBHOCTE K HMX INpaKTHYECCKOMY IpHME-

nenmto (ITK-1).

4. Comep:xaHue H CTPYKTYPAa THCHHIIHHBI
4.1. CopepixaHue pasaeaoB JHCHUNITHHBI

Pa3paboTano
No C y4acTHeM
- HanmeHnopaHue dopMa TekyIe- |IpefcTaBUTENEH
pasne- Coneprxanue pasjeia N
paszzaena ro KOHTpoJisi | paboTomarele
a (yxazatp opra-
HHU3AIHIO)

1 2 3 4

1 O6BexTH oKkpyKatommei | [Ipo6iemsr mpodoorbopa u npodonoa- | Cobecenosanue IUIATH
cpemsl,  ocobennocry | roroeky. Cremuduka npoboordopa u no FODO
aHanM3a, KiaccH(UKa- | MPOIOAroTOKH IIpH aHaIH3e 00BEKTOB
¥ METOJIOB aHanu3a | okpyxaromeii cpensl. [lonarue cpejaei

npo6sI 1 MeTOJIbI ee oTOopa. Tennen-
I[HH PA3BHTHS METOJI0B aHAIATHYECKO-
IO KOHTPOJISI 33 COJIEPIKaHMEM IKOTOK-
CHKAHTOB B 00BEKTaX OKPYIKArOILEH
Cpebl.

2 Crietnpuxa ordopa Texnukxa pasnoxenws (pasnosxeHue | Cobecepopanue IUIATHU
mpo6 06HEKTOR OKPY- HarpeBaHueM B rase, PacTBOPCHHE B o FOD®O
WMAOIIEH cpesibl MHOKOCTSIX, PAa3JIOXKEHHE CIIJIABICHHSL.

Marepuansl A M3TOTOBIEHHS XUMH-
yeckod rocyanl. Flcrounuku norpemt-
HOCTEH IpH Pa3loKEHHH BEIIECTB.
VYckopenue pasjiomieHus, aBTOMAaTH3a-
THSL.

3 dus3uveckye U XAMuue- | Pasnoxenne BemectB ¢ yuactueM xu- | CobecenoBanue LJIATH
CKHe METO/IBI pasjioke- | MHYECKHX peakilyil 0e3 H3MEHeHHs CcTe- o OO0

HUS IPOO IKOJIOTHYE-
CKHX 0OBEKTOB

[IEHH OKHMCIIEHHs 3JIEeMEHTOB. Pa3snoxe-
HHE C HCIOJH30BAHHEM KOMIUIEKCOO0-
pa3yroIux BeuecTs 1 HoHuToB. Crnas-
nenue. Pacmiervienue  GepMeEHTaMH.
[Tuporuaponns. Pasnoixkenue MeTOAOM
Jloypenca Cmura. Paznoxenue ¢ OKHC-
JICHHEM. OJEKTPOJIMTHUECKOE OKHCIIe-
nue, Tepmuueckoe paznoxenue. Pas-
JIO)KEHWE OPraHHYeCKUX COEJIMHEHHH
MCKPOBBIM paspsjioM. [lmasmennas ne-
CTPYKIWs. YIIBTPa3BYK, Kak (pakTop HH-
TeHcH(UKAMA TIpoliecca TpoboIoaro-
toku. Dotosus. Ocobennoctu (orto-
XuMHUecKuX peakimii. Onenka adex-
THBHOCTH mpobomoaroroBku. Mexa-
HU3M (QoTooKHCIeHHS Ha (oTokaTanu-
3atopax. Mcrounuku YO — H3mydeHHsl.
Yerpoiictea  Juisi (POTOXMMHYECKOMH




npobonoaroropku. PoToms, Kak dKc-
npecc-MeTo]; MpoOONOATOTOBKH KHA-
KMX IHIIEBBIX MPOAYKTOB K aHAIU3Y.

OcobeHHOCTH aBTOKIaBHOH mpobomno-
FOTOBKM THMINEBBIX mpoaykros. CBY-
M3TydyeHue Kkak (pakTop HHTeHCH(HUKa-
UM [TPOOOTIOArOTOBKH. XapaKTepUCTH-
xa CBUY-m3nydeHus. YCTpoHCTBa, HC-
monb3yemMbie IS MPoOONOATOTOBKH.
OcobeHHOCTH MUKPOBOJIHOBOH 1pobo-

IIOATOTOBKH.

4.2. CTpyKTYpa AHCHHIJIHHBI

TpynoeMKoCTh, 4acoB
3 xypc 4 xypc Bcero
Bun paborst s 0Bye-
HUSI HUSI

O6mas Tpy10eMKOCTh 36 72 108
AyautopHasi pabora: 10 34 44
Jerxyuu (J1) 4 4 8
Jlabopamopnwie pabombl (/IP) 18 18
Ipaxmuuecxue zansmusa (Ip3) 6 18 24
CamocrositeabHas pabora: 26 38 64
Pedepar (P)
CaMoCTOSITEILHOE U3YUCHHUE Pa3JIeNIoB 14 20 34
CamonoaroroBka (mpopaboTka U IOBTOPEHUE 12 18 30
JEKITMOHHOI0 MaTepraia i Mareprana y4eo-
HUKOB H y4eOHEIX II0COOMH, IOAroTOBKA K Jia-
GopaTopHBIM ¥ ITIPAKTHYECKHUM 3aHSATHIM,
KOJUTOKBHYMaM ¥ T.J.)
[TogroroBka u crada dK3aMeHa
Bujx HTOroBOro KOHTPOJIs 3auer | 3auer 3a4yer

4.3. Pazgennl AUCHHILUIMHBIL, H3y4aeMble HA 3 Kypce

KonnuecrBo yacoB
Ne Camocros-
AynuropHas
pas- Haunmenopanue pa3aeios TeTbHAd
Beero pabota
Jiena pabora
JI JIP [1p3
il 2 3 4 5 5 7
OO6BEKTHI OKpYXKAIOLIeH Cpenbl,
1 0COOEHHOCTH aHalu3a, KIaccH- 9 1 8
(uKaIs METONOB aHaIN3a
Cnenuduxa orbopa npod o0beK-
2 iy pa 1p 15 1 2 12
TOB OKPYXKaroUIeH cpelbl
Du3HUecKHe U XUMHYECKHE Me-
3 | Toms! pa3oxeHus npod KO0~ 12 2 4 6
rHYeCKHX 00BEKTOB
Hroro 36 - 6 26




Pa3mensl QUCHMILIMHLL, M3y4YaeMble Ha 4 Kypce

KonuuecTBO 4acoB ]
Ne CamocrTos-
AyputopHas
pas- HaumeHoBaHHE pa3/elioB TeNbHas
Bcero pabota
Jiena pabota
JI JIP ITp3
| p. 3 4 5 5 7
Qu3UYECKHe U XUMHUECKHE ME-
3 | Toas! paznokeHus mpod 3KoIo- 26 6 6 14
rHYecKHX 00OBEKTOB
MucTpyMeHTaTBHBIE METOIBI
4 | ananuza 00OBEKTOB OKPYXKArOIEH 46 4 12 6 24
cpenbl
Wtoro 72 8 18 12 36
Bceero 3a xypc 108 8 18 18 64

4.4. JleknuoHnbie 3aHATHSI
No Tema Yac.
1. |TIpo6nemer mpoGoorGopa i mpobomoaroroku. Crenudura npobootGopa u ponoaro-| 1
TOKH [IpY aHATH3e 00BEKTOB OKpyKarolei cpensl. ITonstue cpenreit mpoos! 1 METO-
bl ee oTOopa. TeHIEHIHH Pa3BUTHS METOJIOB aHAIUTHYECKOI0 KOHTPOJIA 3a COJCpKa-
HHEM 3KOTOKCHKAHTOB B 00BEKTaX OKPYIKAOIIEH CPEIbL.
2. [Texuuxa pasnoxenus (pa3noxkeHne HarpeBaHHEM B rase, PACTBOPEHHE B XUAKOCTsX,| |
pasIoKeHHe CIUIaBJeHus). MaTepuansl JUisl N3TOTOBJICHHMST XMMHICCKOH MOCYBL Hc-
TOYHHKH TIOTPEMIHOCTEN MPY PA3I0KEHHH BEIIECTB. Y CKOPEHHE Pa3sIIoJKEeHUs, aBTOMA-
TH3AIMSL
3. |Pasioxkenye BEIECTB € ydYacTHEM XMMHUECKHX peaKiuii 0es H3MEHEHHs CTencHm| 2
OKHCJIEHHS BIIEMEHTOB. Pa3liokeHue ¢ MCIOJIh30BaHUEM KOMILIEKCOOOPasyIoIMX Be-
IIECTB ¥ MOHHTOB. Pa3ioxeHne MHHepalbHbIMU KucoTamu. Crtasnenue. Paciernie-
nue hepmentamu. [Tupormaponus. Pasnoxenue meronom Jloypenca Cyura. Oxwucie-
HUE KECIOPOJOM | 030HOM. OKMCIIEHHE a30THOH KHCIOTOH 1 okcuaamu asora. OKue-
JICHUE CEPHOM KUCIIOTOM, CMEChIO a30THOH M CEPHOH KHCIIOT, XJIOPHOBATOH KHMCIIOTOM
¥ XJIOpATaMH, XJIOPHOH KHCTOTOH., OCOOEHHOCTH KHCIOTHOIO Pa3oMKEHHs MUIICBBIX
npoaykToB. OKHCIEHUe TIEPOKCHAOM BOIOPOJIA, TIEPOKCO/MCYIBHATOM, NEPOKCOKHC-
MOTaMH. DJIEKTPOJIUTHYECKOE OKUCIICHHE
TepMuueckoe pasnoxeHne. PasjiokeHHe OPraHMYeCKHX COCJIMHEHHH MCKPOBBIM pas-
pamom. [Inasmennas AecTpyKuUus. YIBTPa3ByK, Kak (Gakrop HHTeHCU(UKAITHN IIPOIEc-
ca npobomoaroroskd. Criemupuyeckue 0COOEHHOCTH yIbTPa3ByKa. D¢dext xaBHuTa-
. OCOGEHHOCTH IIPOTEKAHHS XMMHYECKHX PEakiuil B yIbTpa3ByKoBoM moje. Mc-
nodHnKy Y3-u3nydenns. [IpuMeHeHHe yIpTpa3ByKa: yCKopeHHe MaccooOMeHa, BO3-
JIeHCTBHE Ha 3NEKTPOXMMHYECKHE W XMMHUYECKHE NPOIECCHI, Merasalis KHIKOCTEH,
JACTICPTHPOBAHME, KPUCTAIUIH3ALMS, CBApKa, TOBEPXHOCTHA 0OpaboTKa pasjIMHBX
marepuanos. ®otosus. OcobeHHOCTH (QOTOXUMHYECKHX PeaKLHil. 3aKOHbI ¢doToxu-
mun. Onenka 3¢ (GexTHBHOCTH MPOOONOAroTOBKH. MexanusM (pOTOOKHCIICHUS Ha do-
tokaranusaropax.Mcrounnky Y@ — u3nydeHud. YCTpOHCTBa JUis (pOTOXUMHUIECKOI
npoSonoAroTosku. MOTONN3, KaK SKCIPECC-METO IPOOOMOArOTOBKH JKHKHX ITHIIE-
BBIX NMPOJIYKTOB K aHAJU3Y.
OcoBeHHOCTH aBTOKIIABHOH IPoOONOArOTOBKH MHIIEBEIX NpoAykToB. CBU-usimyucHue
— kak ¢axTop wuHTeHcHduKanuu npoGomoaroToBku. Xapakrepucruka CBY-
H3TyueHus. Y CTpOHCTBa, HCIOB3yeMble il 1TPpo6oNoAroToBKH. OCOOCHHOCTH MUK~
pOBOIHOBOH NMPOOOIOATOTOBKH.




4.|CoBpeMeHHBIE METO/IBI AHATUTUYECKON XUMUH B IPUMEHEHUH K aHAIA3Y 00BEKTOB 2
OKpyIKaromiei cpeibl. ['a309KHAKOCTHAS, BRICOK0(Q(EKTHBHAS XKUAKOCTHAS XPOMATO-
rpadHs M XpOMATO-MaCC-CIEKTPOMETPHS KaK OCHOBHBIE METO/(bI HACHTHQUKALMH 1
OIIpesIeNIeH s] COJIePIKAHNS OPrAHNIECKHX TOKCHAHTOB. [IpHHIAITEL pean3alyy, anma-
patypHoe 0(OpMIICHHE, BO3SMOXHOCTH U MEPCHIEKTUBBL

5. |CrexTpodoToMeTpust, aTOMHO-abCOPOIHOHHAs ¥ ATOMHO-OMHUCCHOHHAs CIIEKTPOCKO- 2
IIHS1, CIEKTPOCKOIMS C MH/IyKTHBHO-CBA3AHHOH 11a3MOH KaK OCHOBHBIE METOIBI OMpe-
JeNeHns HIEMENTHOrO CocTaBa 00BEKTOR OKpysKarolei cpenpl. O6opynopanue, 0bec-
NeYeHHe CEJICKTUBHOCTH W 4yBCTBHTEJIBHOCTH.

4.5, JlabopaTopHble 3AHATHSA

No Tema Hac.

1. |O160p mpob 06BEKTOB OKpPyIKAKOLIEH Cpeibl: I104B, ATMOCHEPHOrO BO3AYXA, PH- 6
POJIHOH BOJIBI

2. |Dusuueckue u xuMHUUECKIE METOIBI PA3NOKEHHS POO SKONOTHYECKHX OOBEKTOB! 4
KHCJIOTHOE pa3JIoKeHHe, yIbTpa3ByK, ¥ @-00/yueHne, aBTOKIABHOE PA3IOKCHIE

3. |Xpomarorpaduyeckoe onpesieaeHne IECTHIUI0B B TPUPOJIHON BOJE M ITOYBE. 4
UnenTrdUKAINS KOMIIOHEHTHOTO COCTaBa YITIEBOJOPOJIHBIX 3arps3HEHUH.

4., |OnpeeNicHAe AIEMEHTHOIO COCTABA ITPUPO/HBIX BOJ <

4.6. IlpakTH4eCKHe 3AHATHS
Ne Tema Yac.
1. |O6BexTE OKpyIKaromTel cpejibl, OCOOEHHOCTH aHau3a, KnaccH(pukanyus METOmoB| 2

aHajM3a

2. |Cnenmduxa orbopa mpod 00BEKTOB OKPYIKAIOIIEH Cpe/ibl 4
3. | Pusnueckie n XUMHUYCCKIE METOIBI PA3JIOKEHHS MPOG SKOJOTHIECKHX 00BEKTOB 4
4. | Xpomarorpaduyeckue METOIb aHaIH3a 00BEKTOB OKPYIKAFOLIEH Cpe/Ib] <
5. |CnexTpanbible METO Bl AHAIH3a 00BEKTOB OKPYIKAIOIIEH Cpesibl 4
5. O6pazoBaTe/bHbIE TEXHOJOTHH
Bun 3ans-
Kype - Hcnonb3yeMble HHTepakTUBHBIE 0OpasopatenbHble | KomuyecTo
(L TIP) TEXHOJIOTHH YacoB
3 JI WuTepakTHBHBIE JICKIIHH 4
JIP ['pymroBsie qUcKycCHH, 00CYKIECHHE PE3YNIBTATOB 8
HCCJICIOBAHUI.
1P Kondepenuuu 8
Hmozo: 20

6. OueHoYHbIE CPEACTBA ISl TEKYIIero KOHTPOJIA YCIeBaeMOCTH

CobeceioBanne, HOKITAAEL 10 NPMMEHEHHUIO (DH3HKO-XHMHUYECKAX M (QH3HYECKHX METOJOB HCCIIE-
JOBAHMS K aHAITH3Y HKONOTHUECKHX OOBEKTOB B HayYHO-MCCIIE0BATENBCKOMH paboTe Mo TeMaTHKe
MHACCePTAIi, 3a4€eT.

[TpuMepHBIE TEMEI JOKJIAI0B

| BO3MOKHOCTH ra30BOH XPOMATO-MacC-CIEKTPOMETPHH B aHAIM3¢ IPHPOHBIX 00BEKTOB. OUeHKa

JOCTOBEPHOCTH PE3YJIETATOB aHalIH34.



2 [IpoGnemsbl )KUJIKOCTHOH XpOMAaTO-Macc-CIIEKTPOMETPHH.

3 ®ortonusz, Kak 3KCIpecc-MeTo ] MpoOOMOArOTOBKH SKOJIOIHYECKUX 0OBEKTOB K aHaIH3Y.
4 Macc-creKTpoMeTpHs B aHAIN3E IOYBEHHBIX 3arpsi3HEHUH.

5 MeTo/ibl )UAKOCTHON XpoMaTorpaduu B OlpeAeSICHHH IIPUPOJHLIX TOKCHUKAHTOB,

Bonpoch! K 3a4eTy

1 Cnenuduka pobooTbopa U MPONOATOTOKH IIPH aHANIK3E 00BEKTOB OKPYIKAKOIIEH CpPe/Ibl.

2 TGHILGHL[[/IH Pa3BHTHA METOJAOB aHAJIMTHYECKOI'0 KOHTPOJILI 3a COONEPKaHHEM 3KOTOKCHKAHTOB B
o0BeKTax OKpy>Karomei cpespl.

3 Texuuka paznoxenus (pas3jioKeHHE HarpeBaHHEM B ras3e, pacTBOPEHHE B JXKMJIKOCTAX, pa3JioiKe-
HHUE CIUTaBIEeHHS). ICTOYHHKH MTOrpeuIHOCTeH IPH Pa3IodKeHHH BELIECTB.

4 Pazjio)keHHe BEUIECTB C y4YacTHEM XHMHYECKHX peakluil 0e3 H3MEHEHMs CTEIEHH OKHCIICHHS
5NIEMEHTOB. Pa3ioieHne ¢ UCIOIB30BAHUEM KOMITJIEKCO0OPa3yOIHUX BEIIECTB U HOHUTOB.

6 Pasnoxxenue MuHepasibHbIME KucioTamu. Crutasienue. Pacmennenue depmentamu. [luporuapo-
3. Paznoxenue meto oM Jloypenca Cmura.

7 OKHCIHTENLHEIE METO/IBI Pa3JI0)KEHHSL.

8 OcoOEHHOCTH KUCIOTHOTO PA3JIOAKEHHS IUILEBBIX IIPOAYKTOB.

9 Tepmuueckoe pazioxenue. PaznoxeHue OpraHMYECKHX COEIHHEHHH HCKPOBBIM pPa3psizioM.
[TnazmenHas gecTpyKuus.

10 YnprpasByk, kak (haxTop HHTeHCH(pUKAIMHU npoiecca mpobonoaroroBku. Crerpduyeckue oco-
OEHHOCTH yJIBTPa3ByKa.

11 @otonus. OcobeHHocTH GOTOXUMHYECKHX peakiuid. YcrpoiicTea it (POTOXUMHYECKOH 1IPo6Oo-
NOATOTOBKH.

12 Oco0eHHOCTH aBTOKJIABHOW IPOOOMOATOTOBKH ITHINEBBIX MPOJIYKTOBR. Y CTpOHCTBa, UCIIONb3Yye-
Mbl€ 11 TIPOOOIIOATOTOBKH.

13 CoBpeMeHHBIE METO/Ibl AHATUTHYECKOH XMMHMH B IIPMMEHEHHUH K aHalu3y 0OBEKTOB OKpYIKaro-
el cpepl.

14 TazoxuakocTHas, BBICOKOA((EKTHBHAA KHIAKOCTHAs XpoMarorpapust M XpoMaro-Macc-
CIEKTPOMETPHS KaK OCHOBHBIE METOMBI HJCHTH()UKALUY U OIpPEHCNICHUs CONepKaHus opraHmyde-
CKHX TOKCHAHTOB. TeopeTHUecKie OCHOBEI, IPUHITHIIB] peaTu3aliii, BOSMOKHOCTH.

15 CnekTpanpHble METOJBLI aHAJIN3a KaK OCHOBHBIE METOJEI ONpEACTCHHS DJIEMEHTHOIO COCTaBa

00BEKTOB OKpYatollei cpenpl. TeopeTruyeckue 0CHOBBI, CIOCOOLI peaTH3allim.




7. YuebHO-MeToaHYecKoe odecniedenne NUCHHIIHHbI
7.1. OcHoBHAas JUTEPATYPA

7.1.1. TleyarHble H3AAHUS OCHOBHOM JUTEPATYPbI:

1. IIpoGomoaroToBka B SKOIOrHYeckoM ananuse lIpakTHyeckoe pyKOBOJICTBO /| Opyros,
FOpuit Crenanosud A. A. Pomun; 0. C. Jlpyros, A. A. Popum. - 3-e u3., jom. u nepepad. - M.:
BUHOM. Jla6oparopus 3uanuii, 2009. - 855 c.

2. OGBEKTHI OKPYIKAFONIEH Cpebl 1 UX aHanuTHueckuit kontpons.//Ilox pen. T.H. Llexos-
nogoit; B 2-x Tomax; Kpacuomap, 2007.

3. AnanuTdeckas xumust: B 2 T. /. T. 2. / Kpuctuan, Tspu; I'. Kpucruan; nep. ¢ auri. A. B.
Tapmarma u ap. - M.: BAHOM. JlaGoparopus snanmui, 2009. - 504 c.

4. Auanus 3arps3sHeHHBIX GMOCPE ¥ TIMIIEBBIX IPOAYKTOB. [IpaKTIaeckoe pyKoBoACTBO / /
Jlpyros, IOpuit Crenanosuu., A. A. Poun; 10. C. Jlpyros, A. A. Poxus. - M.: BUHOM. Jlabopa-
topust 3Hanui, 2009. - 294 c.

7.1.2. DJIEKTPOHHBIE H3JAHUSI OCHOBHOMH JIUTEPATYPbI:

1.Oxonesosa A. A., XKerro6pioxos B. ®. HedyrenpoyKTs! B [I0UBaX H METOJIBI MX aHAIM3a/
WsnarenscTBo: Bolrorpaackuil rocy1apcTBeHHBIN TeXHIUCCKHH yHuBepeuTeT. 2014

2. Jlpyros [O. C., MypasseB A. I'., Posun A. A. Dkenpecc-aHau3 5KOTOTHIECKHX po0.
IpakTHueckoe pykosozctso - M.: BUHOM. JIa6opatopus 3nanumii, 2013

3. Jlpyros [O. C., Pogun A. A. AHanu3 3arpsA3HeHHON BOJBL: PAKTHYCCKOE PYKOBOJICTBO -
M.: BMHOM. JlaGoparopwus 3HaHui, 2015

4, Tpyros 10. C., Poqun A. A. AHayu3 3arpA3HEHHOH TOYBEI M OIIACHBIX OTXOJIOB. [IpaxTu-
geckoe pykoBojctBo - M.: BUHOM. JIabopaTopus sHanuii, 2013

5. dpyros IO. C., Ponun A. A. IIpoGonoaroroska B 9KOJIOTHYECKOM aHAIH3€: MPAKTHIC-
ckoe pykoBojicTBo - M.: BUHOM. JlaGoparopus 3nanui, 2013

6. ipyros 0. C., Ponun A. A. DKOJIOTHYECKHE aHAIM3EI TIPH pa3/mBax He(TH 1 e Tenpo-
AYKTOB: MpaKkTH4ecKoe pykosoacTeo - M.: BUHOM. JlaGoparopns 3uanuii, 2015
7.2. lonoJIHUTEILHAH JIHTEPATYPa
7.2.1 IleuyaTHbIe H3IAHNSA JOTOJIHHTEALHOMH JIUTEPATYPhI:

| Ilpuxnagsoif  XuMudeckuit — aHanu3:  lIpakTmyeckoe — pYKOBOACTBO/TIOA  pefl.
T.H.llIexornosoit, O.A. HImuryna. U3p-so Mockosckoro rocyausepeutera. 2010.

2. MOHHTOPHHT OpraHMYeCKUX 3arpsi3HeHHH npupoanoi cpejibl: 500 METORUK : NpaKThde-
cKoe pyxosozcTso / Jlpyros, FOpuit Crenanoeny, A. A. Pomun ; 10. C. Jlpyros, A. A. Ponus. - 2-¢
W3, o1 1 nepepad. - M. : BUHOM. JlaGopatopus 3nanuii, 2009. - 893 c..

3. ['azoxpoMaTorpaduyeckuii aHaau3 NPUPOIHOTO Ta3a: IPAaKTHUYECKOe PYKOBOACTBO / Jpy-

ros, lOpuit Crenanosuy, A. A. Pomun ; I0. C. lpyros, A. A. Poqun. - M. : BUHOM. JlaGoparopus



sHanui, 2009. - 174 c.

4, DIEeKTPOAHAIUTHYECKHE METOIbBI. Teopus M NpakTHKa // [A. M. Boun u np.|; pea. @.

ITossi; mep. ¢ anri 1oy pex. B. H. Maiictpenko. - M.: BUHOM. Jlaboparopust 3Hanui, 2006. -

326 c.

5.Maiictpenko B.H., Xamuros P.3., Byanukos I".K. DKOIOro-aHaTUTHYECKUH MOHUTOPHHL

cyneprokcukanTos. M.: Xumus, 1996. 319 c.

7.2.2 JAeKTPOHHDIE H3/IAHHS A0TO/JIHATE]bHOMH TATEPATY P

1. Oxonenona A. A., Eropoga I'. C. DKonora4eckuii MOHHTOPHHT: yueGHOe Tocobue ML

CTY/IEHTOB BEICHIMX YuUeOHBIX 3apeieHuit/ V3naTensCeTso: BonrI'TV. 2014

2.Asmues P.A., ABpamenxo A.A., bazunesa E.JI. OcHOBBI 001IeH 9KOJNOTAN H MEKITyHAPOAL-

Hoii sxonorudeckoit nonmutuku /M3natenscTro «Jlaney.

3. Jipyros 10, C., Ponun A. A. MOHUTOPUHI OPraHIICCKHX 3arps3HeHdH IPUPOIHOIL cpe-

6L 500 MeTouK: IpakTHueckoe pykoBoacTso - M.: BUHOM. Jlabopatopus spanuid, 2013.

7.3. llepedenn 0CHOBHBIX HOPMATHBHBIX IOKYMEHTOB

(i

Jaxon Poccuiickoii @eneparuu  «OG o0XpaHe OKpYXaloLIeH —Cpe/bD) N 7-®3 ot
10.01.2002 r. (8 pen. ot 05.02.2007 r.);

Boumbiit konexe Poccuiickoit depepanuu Ne 74 @3 ot 03.06.2006

3akon Poccuitckoit ®eneparmn «O mempax» Ne 2395-1 or 21.02.1992 r. (B pen. or
25.10.2006 r.) ¢ ©3MEHEHHSIMH H JIONOJHCHUIMH, BCTYIAIOIIMMH B CHITY C 01.01.2007.
OenepanbHbIi 3aK0H «O BHYTPEHHMX MOPCKHX BOJAX, TEPPUTOPHATILHOM MOPE 1 IIPHIIC-
ykameii sore Pocceniickoit @eneparm Ne 155-03 ot 13.07.1998 r. (B pex. ot 29.12.2004
r.)

[TonoskeHue 06 OleHKe BO3ICHCTRHS HaMeYaeMOH X031 CTBEHHON U HHOH NEATENILHOCTH Ha
oKpy’Karolyro cpeay B Poccuiickoit @eneparun (yrB. Ipuxasom TKD Ne 372 or 16 mas
2000 r.);

KOoHBeHIMs! 110 TIPEIOTBPAIIECHHIO 3arPA3HEHHs MOPs COpPOCaMK OTXOJIOB M APYTHX MaTCpH-
anoB, Bammnrron, Jlonnon, Mexuko, Mockea, OT 29 nexabps 1972 ., Ne 2594, patud.15
nexabps 1975 r. (CCCP);

KonpeHuus o6 orneHke Bo3AeiCTBHUS Ha OKPYIKAIOyIO Cpe/ly B TPAHCIPAaHUYHOM KOHTEKCTC
OOH. Dxonomuueckuit © Conuannueiii Coser. Epporneickas 5KOHOMHUYECKad KOMHCCHH.
@unngamus. 25.02-01.03.1991 r. loanmucana [IpapuTeascTBOM CCCP 06.07.1991 r., nepu-
ox meiicteus — ¢ 06.07.1991 r. [Moxrsepxaeno Ipasutensctom PD ot 13.01.1992 r. Ne
H-11, TTI MWL P®;

Konsenmus mo OXpaHe H MCITOJIE30BaHHIO TpaHCTPaHUYHBIX BOJOTOKOB U MEeXAYHapPOIHBIX
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o3ép, Xenscunky, 17.03.1992 r,, parud. 18.03.1992 r., BBeficHa B neticrsue [locTanosie-
nuem IIpaButensctsa PO ot 13.04.1993 1. Ne 331;

9. KOHBeHIHMS O TPAHCTPAHHYHOM BO3ZEHCTBHE HPOMBIIUICHHEIX —aBapHH, XeJTbCHHKH,
17.03.1992 r., patud. 18.03.1992 r., BBeneHa B jiekicTare ¢ 04.1 1.1993 r. pemenuem llpa-
putenpersa P® ot 04.11.1993 . No 11185

10.TOCT 17.1.3.05-82 Oxpana npupojst. uapocdepa. Obue TpeboBanksA K OXPaHE MOBEPX-
HOCTHBIX U I10JI3€MHBIX BOJI OT 3arpa3HeHus HedThIo B HE(TEPOLYKTaMHU.

11. TOCT 17.1.3.07-82 Oxpana npupogsl. 'miapocdepa. [IpaBuna KOHTPOJLT KaiecTBa BOJIbI
BOJIOEMOB U BOJIOTOKOB.

12. TOCT 17.1.3.08-82 Oxpana npupoast. I'napocdepa. [Ipasuio KOHTPOJIL Ka4ecTBa MOPCKUX
BOJI.

13. TOCT 17.1.5.05-85 Oxpama mpupomel. I'mapochepa. Ob6umme TtpeOoBamHs K otbopy
Mpo6 MOBEPXHOCTHRIX M MOPCKHUX BOJL, JIbJA M aTMOC(HEPHBIX OCAJIKOB.

14. TOCT 17.1.5.04-81 Oxpana mpupomsl, I'mapocdepa. ITpubopsr u yCTpOHCTBa JULs
orbopa, mepBHuHOH  06pabOTKH WU XPAHCHH npo6 upupomHoii  Boxel  Obmme
TEXHUYECKHE TpeOOBaHMUsL.

15. TOCT 17.1.5.01-80 Oxpasa upupomsl. ['mapocdepa. Obumme tpeboBaHMsI K otbopy
1po6 JIOHHBIX OTJIOXKEHAH BOJHBIX 0OBEKTOB JUIs aHAIIM3a Ha 3arPI3HEHHOCTD.

16. Metomueckie ykasanus Ne 40 mo opraHn3arii CHCTeMbl HaOJIIONCHUH U KOHTpOIIS 32 3a-
TPSA3HEHHMEM MOPEH U YCTBHEB PEK.

7.4, TlepuoanyecKkre H3JAHMS
1. BezomacHocTh B TexHOC(EPE

2.Bbe3omacHoCTh JKU3HEAEITENBHOCTH

3. bHoJIords BHYTPEHHUX BOX

4. buonorus Mops

5. Bonnbie pecypchl

6. ['eoakonorus

7. KypHan aHaTMTHYECKOH XUMHN

8. 3ammTa OKpy Katoliei cpelpl B He(Tera30BoM KOMILIEKCE

9. Ussectrst BY30B Cesepo-Kaskaszckoro pervona. Cepusi: ECTecTBEHHbIC HAYKHU
10 Uzsectus BY3o0B. Cepust: XUMHSL 1 XUMHYECKas TEXHOIOTHA
11. 3aBoxckas jiaboparopus. JIHarHOCTHKa MaTEPHUAJIOB

12. Oxeanonorus

13. Poccuiickuii XUMHYECKHH JKypHAIT

14. CubupcKrii SKOJIOTHYECKHH XKy pHAIT
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15. DKonoruyecKue CHCTEMBI H IPHOOPEI
16. DKoJIOTHYECKHMH BECTHUK Hay4HBIX IIeHTpoB JIC
17. Oxonorus
7.5. UuTepHeT-pecypenbl
1. TTopran «AHanuTHUecKas XHMHS B PoccHm» http://www.wssanalytchem.org
2. ITopTan XMMHUKOB-aHATHTHKOB: aHAIUTHIECKas XHMHUSI K METPOJIOTH www.anchem.ru
Poccuiickoe xemMomerpudeckoe obmectso http://res.chph.ras.ru

3. WWW.Scopus.com,

4., www.scirus.com

5. denepanbHOE areHTCTBO [0 TEXHHYECKOMY PETYJIHPOBAHHIO M METPOJOTHH, WwWWw.gost.ru;
Ga3a HOPMATHBHBIX JIOKYMCHTOB,

6. BHUWKU, caiir: www.standards.ru; 6aza AVCJ] «I'ocynapCTBEHHBIH PEECTp THIIOB CPE/ICTB

M3MEPEHii, OMYIIEHHBIX K 00PAIllEHHIO B PDy;

7. www. 1 gost.ru; 6a3a MeTO/IMK BBIIOJTHEHUS U3MEPCHUH
7.6. MeToauyecKne YKa3aHUsi ¥ MATEPUAJBI 110 BHAAM 3aHATHI

1. Mpuknaguoil xuMudeckuit ananus: Ipakruaeckoe pyxosoactBo/moz pex. T.H.IexosoBoi,
0.A. llInuryna. U3a-so Mockogekoro rocyausepeurera. 2010.

2. IIpo6oroAroTOBKa B 3KOJOTMYECKOM aHalu3e @ MPaKTHIECKOE PYKOBOICTBO / pyros, IOpuii

Crenanopuy, A. A. Pomus ; 10. C. Jlpyros, A. A. PonuH. - 3-¢ w311, oM. u nepepad. - M.: BUHOM.

JlaGoparopus sumanui, 2009. - 855 c.
7.7. TlporpammHoe ofecredeHne COBPEMEHHBIX HH(POPMAIMOHHO-KOMMYHIKAIHOHHEIX

TeXHOJIOTHI

Komnwlomeptbvie npo2pammyl 1 SKCHePMHbLE CUCEMDbL!
1. Pacuernas xommbloTepuas mporpamma «Excel».

8. MaTepuaibHo-TexHHIecKoe ofecnevenne Jucuummuel «Cnenupuka MoAroTOBKY U
aHaJu3 00bEKTOB OKPYKAIOLIEH cpeabDy

JUts mpoBe/ieHHs 3aHATUH 110 jucupmiHe «Crenuduka TOArOTOBKA M aHaiH3 00beKTOB
OKpY’Karoleil cpeibl», Ipe/yCMOTPEHHOH yueOHbIM IITAHOM ITO/ITOTOBKH aCUPAHTOB, HIMECTCs He-
obxoauMas MaTepHalbHO-TEXHUYeCKas 0as3a, COOTBETCTBYIOLIAS ACHCTBYIOIIMM CAHUTAPHBIM H
HIPOTUBOIOKAPHBIM IIpaBHJIAM U HOPMaM:

— JIeKIHOHHAsA ayJUTOpPHs, OCHAIIEHHAs MYJIHGTAUMEIHUHBIMU NPOCKTOpPaMH, MapKCPHBIMH
JIOCKAMM JIJIS IEMOHCTpALMK y4eOHOr0 MaTepHala;

— anmapaTypHOE M IPorpaMMHoe obecredeHue (M COOTBETCTBYIOIHE METONHYECKHE MaTe-

pHaJIbl) JUTs IIPOBEAEHHS CaMOCTOSATENEHOM paboThl 110 TUCIHUILIHHE.
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