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Pa6Gouas nmporpamma paspaborana B COOTBETCTBHH ¢ Tpebopanusamu DerepanbHOTO TOCYapcTBeH-
HOTO 00PA30BATEIBEHOTO CTAHAPTA BBEICLIET0 00pA30BAHMSL 110 HATPABJICHUIO MOATOTORKY HAYYHO-
Hefarorudeckux xazgpos B acnupantype 06.06.01 «brosornyeckne HayKu» U Ha OCHOBaHHH y4eO-
HOT'O IIaHA OCHOBHOM o6GpaszoBarenbHOM nporpammer mo HanpasiaeHnio 06.06.01 «buonornyeckue
Hayku» 1o npodumo 03.02.08 Dxonorust (XUMHYECKHE HAYKH).
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1. esu m 32290 0CBOCHHMST M CIHILIHHLT

1.1. Ienn ocBOEHHS NMCIMIVIMHEL - H3yICHHC OCHOBHBIX METOIOB, CIIOCOOOB 1 CPENICTB
OTydeHus W IepepaboTKH pua(opMaIul, a TAKKe (opMupoBanue y aclApaHTOB 3HAHHUU U
yMeHHMi, TO3BOJIONIMKX BJIAACTh HABRIKAMII MOCTAHOBKH XHMHYECKOro OSKCIIEPHMEHTA,
OCHOBHBIMH AHAJMTHYECKHMH METOJaMH HCCIIe/I0BaHM SKOJIOFHYECKHX OOBEKTOB, HaBbIKAMH
paboTEl HA COBPEMEHHOM yueOHO-HayJHOH ammaparype npH TIPOBENEHAN 3KOAHATHTHIECKOTO
KOHTPOJIA.

1.2. 3agayu NAECHUILIAHEBL

_ o3HAKOMJIGHHE C MOIXO0JaMH sl BhIOOpa ONTHMABHOIO IpH JIAHHBIX YCIIOBHAX
METOJIA AHAIA3A TS PENICHMS KOHKPETHOM HKOJIOTHYECKOH 3a/1a4H;

- BppaboTKa y ACIUpaHTOB IOAXONOB JULL BBIOOpA ONTHUMATLHOLO HPH JIAHHBIX
yenoBIIIX crocoba po600TOOpa M IPOOOIOATOTOBKH 00BeKTa UCIIBITAHMA.

9. Meeto qucnumumanst B crpykrype OOIL BO

Iucrummea «lloxrotopka u  aHali3 0OBEKTOB OKpYKaroIeH CpefpD» SBJLACTCH
JIACIUIUIMHEON 10 BHIOOPY BapHATHBHON dacTH OJoka «JIACIIUTLIAHBL (MOTYJIH)» yge6HOr0
wiana no Hanpapneanio 06.06.01 «buonorH¥ecKue HAyKH) IO npodumo 03.02.08 IJxomorus
(XUMAYECKHE HAYKIL).

3. TpeGoBanust K pe3yabTaTaM 0CBOCHN cofepRaBHs U CIAILTHHEL

B pesy/hTaTe H3yUeHHS Kypca y aclHpaHTos J0JDKHA 6BITH BHICTpOEHA cHCTeMa 6a3oBbIX
sHamHHi O COBPEMEHHBIX (PM3HKO-XUMMHECKIX MCTO/[AX aHAI3a 06BEKTOB OKPYKArOIIER Cpeabl,
c)OpMHpOBAHO YMEHHC NPUMCHATH MHCTPYMEHTAIBHEIE METOJ(Bl M CpPeJicTBA JUIA PEIUCIH
TIPAKTHYECKHX SKONOTHIECKHX 382,

B pesynprare H3ydeHMs MAHHOM JIMCIIHIUIMHEL MArpCTPanThl AOJUKHBEI [PHOOPECTH
CIEAYIONIME 3HAHMS, YMEHHA U HABBIKH:

3HaTh
- OCHOBHEBEIE IIPHHIMIIBI ITOCTPOCHMUA QHAJIMTHUECKIX CXeM KOHTPOJIA 0OBEKTOB

OKpy)Xalomei — cpempl  H poifopa  CPCICTB  pealm3alliil  KOHKPETHBIX METOZIOB
3KOAHANUTHIECKOT0 KOHTPOJLT,

Ymern:

— paspabaThIBaTh ITOAXOM IULL BBIOOpA ONTHMANBHOTO IIPU JIAHHBIX yCIOBHAX MeToja
AI[ATA3A C [1eJBI0 TIOBBIIIEHHS TOYHOCTH H TyBCTBHTEIIBHOCTI OTIPCIENCHI,

— MPOBOJMTH COMOCTABJICHIC criocobos 1po60oTOopa M MPOOOIOATOTOBKH obBeKTa
MCIEITAHAA ¢ B0 BEIO0pa JalbHEHIIEro METOA aHa3a,

Baaners: ,

— cOBpEMEHHBIM 000pyIOBaHUCM VI ot6opa mpo6 IPHPOITHBIX K TEXHOTEHHBIX CPEZ,

— MeToAaMy 06pabOTKH H HHTEPIIPETAHH pe3yIbTATOB aHATH3A.

4. Kommerennud, GopMHPYEMBIE B Pe3yJbTaTe 0CBOCHI COMePIKAHHS U CIUITHbI

B xo/e U3yueHus AUCIHILIMAEL «[I0AroToBKa M aHaln3 06GBEKTOB OKPY’KatOIEed Cpesb
ACTIHpAHT IPHOOPETAET PO(ECCHOHABHYIO KOMIETCHIMIO:

- Haqpume IpPCACTABIeHWil 0 Hanbonee aKTyaIbHBIX HATPABICHHAX HCCIeIOBaHUH B
06/ACTH COBDEMGHHBIX METOJOB OSKOAHATUTHIECKOrO KOHIPO M TOTOBHOCTH K HX
TPAKTAICCKOMY IPHMEHEHHIIO (MK-1).



No Wunexc Copmepixanue B pe3ynbraTe U3ydeH y4e6HOI AUCIMILIAHEL 00y JAIOIIHECS
o, | XoMIe- KOMIICTEHITHA JIOJTKHEI
" | TeHIHH (mnu 68 JacTH) 3HATH yMeTh BJIAIETD
L. MK-1 | manuyee BO3MOXKHOCTH UCIIONB30BATE TEXHOJIOTHSIMH
IpejcTaBIeHuif 0 | METOIOB sgapys B 00JIacTH | IUIAHUPOBAHUS 1
namboree KOHTPOJIS 1 COBPEMEHHBIX ONTHMU3ALUAH
AKTyaJIbHBIX HCIIONB30BATh MEeTOZOB HKCIEPUMEHTATBHBIX
HAIPaBIEHHUIX ITOJIy9EeHHYIO SKOAHANMTHYEC- | HCCIEIOBAHKH B
HceenoBaHni B | Hid)OpMAIUo I | KOTO KOHTPOJLT npodeccroHanbHOH
obmacTi IIOCTPOCHHUS IUIst aHanu3a | JIEATETTEHOCTH B
COBpPEMEHHBIX AHATTUTHIECKHAX OIlEHABAHUS chepe HAYIHBIX
METOJIOB CXeM C y4eToM pa3IIHBIX MCCITeIOBaHUHA
SKOAHAIMTHYCC- | EPCHEKTHBHBIX | (haKToB U
KOTO KOHTPOJISl ¥ | HAIPaBJICHHH MX SBJICHUH B
FOTOBHOCTD K HX | pa3BHTHA ' OKpy KaIOLIEH
[IPaKTHYECKOMY cpene
| ITPUMEHEHHIO
5.[lnanupyemMbie Pe3yabTaThl 00y ICHMS, XapaKTepH3YIOHe PesyabTaThl, Tallbl
dopMupoBaAHHS KOMIIETEHIMI ¥ KPHTEPUH HX ONEHHBAHNK
YposHu
(hopMHEpOBAHHA 3Haetr VmeeT Burageer
KOMIIETEHITANA
[K-1: paqueaue OpeACTaBIeHHH 0 Haubonee aKTyalbHBIX HAIpaBJICHUSIX HCCIENOBAHHE B
06JIACTH COBPEMEHHEIX METOIOB 3KOAHAIMTHYECKOIO KOHTpOJss M TOTOBHOCTH K HX
IPAKTHYECKOMY TIPUMEHEHIIO
TToporosslii JaCTHIHOE 3HAHHE (parmMeHTapHOE (hparMeHTapHOe
COBPEMEHHBIX METOJIOB | HCTIOJNB30BAHHE IIpUMEHEHHE TEXHOIOTHiA
9KOAHATHTHIECKOTO 3HaHui B 001acTH [IIaHHUPOBaHUS U
KOHTPOJIS UL aHAIIN3a U | COBPEMEHHBIX OTITUMH3AIHH
OIIEHUBAHMS PA3NMYHEIX | METO/OB SKCIIEPUMEHTATBHEIX
(haxToB U SABJIEHUH B HKOaHAITUTHYECKOT O HCCIIEIOBAaHUH B
OKpYKarolei cpene KOHTPOJIA [UIS aHAJIA3a npodeccHonanbHOMI
¥ ONEHUBAHII JIesITEIBHOCTH
pasJIHEIX (PaKTOB U
SIBICHHH B
OKpY>KarOIIEil cpese
bazoBpiii MOJIXOBI K B I[CJIOM YCIIELITHOE, HO | B I[EJIOM yCIICIIHOE, HO
(bparMeHTAIBHOE cozepKaliee coJiepIKalnee OTICIbHBIC
HCTIONb30BAHNE 3HAHHH | OTEIBHEIE IPOOEIB! poOeIpl IPUMEHEHHE
B 06JTACTH COBPEMEHHBIX | HCIIOJIBE30BAHHC TEXHOJIOTHH
METOJIOB 3HaHHH B 00IACTH [IAaHHPOBaHHS K
HKOAHATTHTHYECKOTO COBPEMEHHBIX OTITHMHU3AIIH
KOHTPOJIS Iyl aHaju3a # | MCTOZIOB SKCIIEPUMEH TATBHBIX
OIeHUBAHHAS PA3IMUHBIX | SKOAHAMTHYECKOTO UCCIIe/IOBaHHH B
(axTOB U SBICHHH B KOHTPOJLS JUIS aHallH3a npoheccHoHATFHON
OKpYKaroIeH cpene ¥ OIICHHBAHHUS IEesTeNLHOCTH B cepe
pasM9HBIX (AKTOB M | HAYIHBIX HCCIIeIOBaHUH
SIBJICHUI B
OKpYKaroLlIei cpesie




—

YpoBHH
hopMHpOBAHUS 3naer Ymeer Brmaneet
KOMIIETEHIMH
[loBbumenHsnll | Mpod)ecCHOHANBHOE c(hopMHPOBAHHOE VCIIEIIHOE ¥ CHCTEMHOC

MCIIONB30BAHNE 3HAHMH
B 00JIaCTH COBPEMEHHBIX

(baxTOB M ABICHUL B
OKpy KafoneH cpesie

yMEHHE HCITONIB30BATh
spapus B 00IacTH

METOIOB COBPEMEHHBIX ONTHMH3AITHH
SKOAHATHTHYCCKOTO METOIOB BI(CHGPI'IMGHTaJIBHBD(
KOHTpOJLA AJII aHaym3a 1 IKOaHAIMTHYIECKOI' O HCCHG,I[OBB.HI/Iﬁ B
OILI€EHHBaHMA pa3snHIHbIX KOHTPOJLA I agamM3a HpO(bGCCPIOH&HBHOﬁ

M OT[CHUBAHHI
pasnUIHEIX (aKTOB U

NIpUMEHEHHE TEXHOJIOTHI
TJIaHUPOBAHUS 1

IEeSTeNEHOCTH B cepe
HAYYIHEIX HCCIEe0BaHMH

SBIIEHHI B

OKpyIKaromeit cpesie

6. Copepakanye H CTPYKTYPA IACHUILIAHBI
6.1. Copep:kanue pasae/os JUCUHNIHHEY

Paspaborano c |
Dopma y4aCTHEM )
Ne HaumMenoBaHue C [peCTaBHTEIeH
paszena pazzena ORepIatHG PAAREID ey paboTonaTelieit
KOHTPOJLL
(yraszarh
OpraHH3aIUI0)

1 2 : 3 4

1 OO0BEKTHI TIpo6ieMs! Ipo6ooTOopa U CobecenioBanne LJIATH
OKPYIKAIOWIEH Cpembl, poOOMOArOTOBKH. Cuernuduxa o I0®0
0cODEHHOCTH npo6ooThopa K MPOIIOATOTOKH IPH
aHaIN3a, aHam3e 00BEKTOB OKPYIKAIOIIeH
KraccupuKanms cpenpl. [lonsitre cpenHen poOBI U
METOOB aHAJIN3a meTosl ee orbopa. TeHIeHIUH

pasBHTH: METOLOB
AHATHTHYECKOT0 KOHTPOJIA 34
coiepIKaHieM 9KOTOKCHKAHTOR B
00BEKTAX OKPYIKAFOLIEH CPEeNIBL.

2 Crienu(uxa oTbopa Texnuka pasnoxenus | Cobeceopanie IIJIATH
npo6 0OBEKTOB (pasno)keHHE HArpeBaHHMEM B rasc, o FO©O
OKpyKarolmeil cpeisl | PaCTBOPCHHE B FKHKOCTHX,

pa3IoKEHHE CIITIARJICHHS.
Marepuanel il H3rOTOBJICHHA
xuMugeckoif mocymsl. MCTOTHHKA
TIOTPEINHOCTeH IIPH  Pa3NOKCHAN
BeIecTB. Y CKOpEHHE Pa3JIOKCHUA,
aBTOMATH3AIHSL.

3 Ousnueckye 0 Pasyoxenne semects ¢ ydacrueM | CobecenoBanue TJIATHA
XUMHUYECKUE METOJBI | XHMUYECKHX peaxiui be3 o FO®0
pasnoxkeHus npod U3MCHEHHUSI CTEIEHHM OKUCIICHHS
SKOJIOTHIECKHX HIIEMEHTOB. Pasnoxenue c
00BEKTOB MCITONB30BaHUEM

KOMITIEKCO00pa3yIoKx —BEIICCTE
U HOHHTOB. CruraBieHHe.
Pacoieruenue (epMEeHTaMH.




[TrporuIpomms3. PaznoxeHue
METOLOM Jloypenca Cwmura.
PasnoxkeHEre ¢ OKHCJICHHCM.
DIEKTPONUTAYECKOE — OKHUCICHHE.

TepMudeCKOe pasJIoKeHHe.
Paznoxenne OpraHHYECKHX
COCIUHECHHH HCKPOBBIM Pa3ps/ioM.
TInasmeHHas IeCTpyKIIHs.
VieTpaseyk, — Kak (haxTop
MHTEHCHUKAI[IIT mporecca
11p00OIIOArOTOBKH. @oronus.

Ocobennoctd  (OTOXUMHYCCKHX
peaxiui. OneHKa 5 EeKTHBHOCTH
po6OIOATOTOBKH. MexaHn3M
(OTOOKHCTICHHS Ha
(oToKATATA3ATOPAX. VICTOYHHKHI
Y@ — mmydeHas. Y CTpoilCTRa AT
dOTOXUMIIECKOH

npoGoroarotosky. PoTOIMS, KK
BKCIIPecc-MeTo HPOOOIoroTOBKY
WHUIKUK TIHIIEBBIX IPOLYKTOB K

aHaIA3Y.

OcobOeHHOCTH aBTOKJIABHOH
TIpo6OO/IrOTOBKH TIUTIEBBIX
npoxaykros. CBU-usmyqenue Kak
(axTop uHTeHCH(PUKATTHA
1po6OMOATrOTOBKH.

Xapaxrepuctuka CBY-u3nrydeHud.
VeTpoiicTBa, MCHIONB3YEMBIC I
npo6omoAroTOBKH. OcobennocTa
MHKPOBOJIHOBO
IpoOOMOATOTOBKH.

Xpomarorpaduieckue
METO/IBI aHaJn3a
00BEKTOB
OKpyIKaIOIIeH CPeB

CoBpeMeHHEIE MCTO/IBI
aHATMTHYECKOM XHMUH B
IPUMEHCHHM K aHAIH3Y 00BEKTOB
OKpYKaromeit CpeibL.
azoxuaKocTHAL,
BEICOK03 () HEXTHBHAS KUIKOCTHAL
xpomarorpadus 1 XpoMaro-mMace-

'CHCKTPOMGTPI/IH KaK OCHOBHBIC

MeTOJIBI HAeHTH(UKAITAN 1
OTIpE/IeTICHHS COICPIKATIAL
OpraHHYecKHX TOKCHAHTOB.

CobeceroBaHue

IJIATU
o I0®0

CrexTpaIbHBIC
METO/IBL aHATTH3a
0OBEKTOB
OKPYIKaroIIeH Cpe/Ibt

CruexTpohoTOMETpPHS, aTOMHO-
abcopOIOnHas i aTOMHO-
JMHCCHOHHAS CIIEKTPOCKOIIH,
CIIEKTPOCKOIMS MHJTyKTUBHO-
CBA3aHHOM MIa3MBI KaK OCHOBHBIC
MEeTOJIb! aHaJK3a 00BLEKTOB Ha
COIEpIKaHIE TSKENIBIX METAILIOB.

I[IJIATA
o I0®0




6.2. CTpyxTypa JUCHHIIAHLL

TpymoeMKOCTh, JaCOB

Ba paboTsL 3 Kypc 061;‘16}{1451 Bceero J
O6man TPyI0eMKOCTh 108 108
AypuropHasi paGoTa: 44 44
Jlexyuu (JI) 8 8
Ja6opamopvie pabomut (JIP) 18 18
IIpaxmuueckue 3aHAMUs (Ilp3) 18 18
CamocTosTeabHas padora: 64 64
Pedepar (P)
CaMoCTOATENEHOS H3YISHHE PA3/IC/IoB 34 34
CaMonoaroroBka (1IpopadoTka H NOBTOPECHUE 30 30
JIEKIIAOHHOI0 MaTepraia 1 MaTepuala
y4eOHMKOB K yuUeOHBIX rocofuii, ToAroTOBKA K
aGOpPATOPHBIM ¥ TIPAKTHISCKAM 3aHATHIM,
KOJUTOKBHYMAaM H T.JL.)
IToaroToBKa ¥ cava sK3amMcHa
By HTOroBOro KOHTP OIS 3a4eT

6.3. Pa3mess] AUCHHILIMHEBY, H3yYaeMbIe Ha 3 Kypce

KomnmuecTBO YacoB B
Ne CamocTosTel
AymutopHas
paz- HanMeHOBaHUE Pa3/IelIOoB BHASL
Bcero paborta
nena pabora
JI JIP 113

1 2 3 4 5 5 7
O6GBEKTHl  OKPYIKAOIICH CPEbl,

1 ocobeHHOCTH aHAIN3A, 15 1 9 o 10
wraccHuKanus METOJIOB
amamsa '

5 Crnenudurka orbopa np?ﬁ 71 1 4 4 v
0OBEKTOB OKPYIKAIOMIEH CPEIb
duznyecKue 1 XMMHICCKHE

3 | meromer pasioxeHus Ipod 24 2 4 4 14
5KOJIOTHYECKHX 00BEKTOB
Xpomarorpapuaeckie MeTObL

4 | amanmsa 06BEKTOB OKPYIKAIOIICH 24 2 4 4 14
cpempl

5 CrexTpalbHEIe MGTO,T.LBE aHaIn3a 24 ) 4 i 14
0BLEKTOR OKPYIKAIOLIEH CPEIbL
Wtoro 108 8 18 18 64
Bcero 108 8 18 18 64

6.4. JlexnHoHHbIe 3AHATAN .
No : Tema Yac.
1. |IIpo6emet npobooTGopa 1 nipoGomosrotoski. Crenpduia pobooT6opa 1 1

TIPOITOATOTOKY IIPH aHATH3¢ 00BEKTOB oxpyxaroueit cpeel. [lonaTne cpenHeit mpoOst
1 MeToIEI ee 0T60pa. TeHICHIME PA3BHTILS MCTOIOB aHATHTUHECCKOTO KOHTpOIA 32
coJiepKaHneM SKOTOKCHKAHTOB B 00BEKTaX OKPYIKAIOLIEH CPEIBL.




2. | Texuuka pa3imoxeHus! (pPasIoKCHHE HArpeBAHICM b rase, paCTBOPEHHE B XKHIKOCTAX,
pasIoKEHNEe CIUIABJEHMS). MaTepHaisl Juls HM3TOTOBICHH XUMHUYECKOH IOCY/JIBL.
VICTOYHHKH TIOTPENTHOCTEH TIpH  PaslOKEHHH  BEIICCTB. VexopeHue pasjioKeHH,
aBTOMATH3ALIHS.

3 |Pasioxenue BEIIECTB C YJacTHEM XMMHHUCCKHX peaxupii Oe3 M3MEHEHHs CTCTICHH
OKHCTEHHST DIEMEHTOB. PaslOKeHHEe C HCIONB30BAHHCM KOMIDIEKCO0OPa3yromuX
BelecTB M HOHHUTOB. Pa3IoXeHne MHUHEPIBGHEIMA ~ KHCIIOTAMH. CrutaBiieHHe.
Pacmierenue GepmenTamu. IInpornapomms. Pasioxenye metojioM Jloypenca CMuTa.
OKUCIEHHE KACIOPOIOM i 030HOM. OKUCTIEHIE a30THOM KHCIOTOH M OKCHIaMH a30Ta.
OKICHEHNe CepPHOM KHUCIOTOH, CMECEHIO A30THOH W CEpHOHM KHCIOT, XJIOPHOBATOR
KUCTIOTOH ¥ XJIOpATaMi, XJIOPHOM xucitoTod. OCOBEHHOCTH KHUCIOTHOTO Pasiioierii
[AMEBEX  IpojiyKkToB. OKHCIeHHe MEPOKCH/IOM BOIOPOJIA, TIEPOKCOHICY Ib(AToM,
[1EPOKCOKHACIIOTAMH. DNEKTPOIHTHIECKOC OKHCIICHHE

TepMHIECKOe PA3I0KCHHE. PasnmojxeHne OpraHMHYECKUX COSOMHEHHN HCKPOBBEIM
paspsyiom. IlnasMeHHas JECTPYKIMS. VipTpassyk, Kak (axrop HHTeHCH(UKAITIH
mporecca IpoOOIOATOTOBKH. Cremuuaeckue 0COOEHHOCTH YyJILTPasByKa. Dddexr
xapurari. OcoBeHHOCTH IPOTEKAHMA XIMUHCCKIX peaxIuii B yIbTPa3sByKOBOM IHOJIE.
Vcmounukn  V3-u3nydenus. IIpuMEeHEHHE yIETPa3Byka: yCKOpEeHHE MaccooOMena,
Bo3jieifcTBME HA  OIEKTPOXMMHYCCKHE I KUMAYECKHe IIPOLECCHl, Jerasalnit
JCHIKOCTEH, TUCIIePTHPOBAHIE, KPUCTAITM3ALN, cpapka, TIOBEPXHOCTHASL obpaborka
Ppa3HYHBIX MaTepUalloB. ®oronus. Ocobennocty GOTOXHMHAICCKHEX peakiuil, 3aKOHEI
doroxumuu. OreHKa 5(EKTHBHOCTH TIPOOOTIO/ITOTOBKL. MexanusM GOTOOKACICHAA
Ha (bOTOKaTaJmsaTopax.I/IcTormHKH V@ - wu3dydends. YCTpoHcTBA A
oTOXIMHYECKOH 11poOOTIO/IrOTOBKH. ®oTtonus, KaK HKCITPECC-METO/L
1IpO6OIIOATOTOBKH YKHJIKIX IHICBBIX IPOYKTOB K aHAJIH3Y .

OcoGeHHOCTH ABTOKIIABHOM [IPo60IoArOTOBKH IHINEBBIX nposykros. CBYU-usimyueHne
— xak (axrop WHTEHCHHKATMH npoGOTIOArOTOBKA.  XapaKTepHCTHia CBY-
U3TYYCHHSI. YeTpoicTBa, HCHONL3YEMBIE st TTPOOOIOATOTOBKH. OcoberHocTH
MUKPOBOJIHOBOH IIPOGOIIOITOTOBKH.

4., |CoBpeMEHHbIC METOJIBI AHATATHYECKOM XUMUY B IPUMEHCHHH K aHAITH3Y 00BEKTOB
oxpykatomeit cpejipL. ['a30XxuKoCcTHA, BEICOKO3((PeKTHRHA HKHUAKOCTHAL
xpomarorpapus 1 XPOMATO-MACC-CIICKTPOMETPH KaK OCHOBHEIE METOJIBI
peHTA(QIKALAY K OTPEACIICHUS CONCPIKAHIA OpraHHYecKHX TOKCHAHTOB. [TpuHIMIBL
peanu3aliy, annapaTypHoe o opMIIeHHE, BO3MOKHOCTH I IepCIEKTHBBL

5. |CrexTpodoTOMETpH, ATOMHO-a0CcOpOIMOHHAS B ATOMHO-OMHCCHOHHAS
CIIEKTPOCKOIHSI, CIIEKTPOCKOTIHIA C MHITyKTHBHO-CBSI3aHHOM MIa3MOH KaK OCHOBHEIC
METO/I5I OIIPEIENCHUS SMEMEHTHOTO COCTaBa 00HEKTOB OKPYIKAFOIIECH CPEBI.
OGopy ioBanue, 00eCIIeUCHHE CENEKTHBHOCTH 1 YyBCTBUTEIILHOCTH.

6.5. JlaGopaTopHbIe 3aHATH

Ne TeMma Yac.
1. |O6BexTH! OKpyIKarolIeH cpelpl, B3 OCHOBHEIC XapaKTepHCTHKH 2
2. |0O160p mpob 06HEKTOB OKpyIKaloIIeil cpezpl: MOotB, aTMocepHoro BO3AyXa, 4

IIPHPOJIHOI BOADI
3. |®usnueckie B XEMHICCKHE METOJIBI PA3IOMCHU 11poG SKONOTHYECKHX 00BEKTOR! 4
" |kuenmoTHOE pa3noKEHHE, YIFTPasBYK, VY D-061yueHne, aBTOKIABHOE PasjioiKCHHC
4. | Xpomarorpaduueckoe Onpee/ICHIe EeCTHIHUIOB B IIPAPO/IHOH BOJIE H IIOYBE. 4
Wnentuduxanys KOMIIOBEHTHOIO COCTaBa YTIIeBONOPOIHBIX 3arpsa3HEHHIL.
5. |Onpejenenne 3IeMEHTHOTO COCTABA IIPUPOJHEIX BOL, <

6.6. llpaxTHYeCKHE 3AHATHS



Ne Tema Yac. |
1. |O6BexTs OKpyIKaIOLIeH CpPEeaET, 0COBEHHOCTH aHaNK3a, KIaccu(uKanusa MCTOIOB 2
aHan3a
2. |Crewmduxa orbopa pod 06BEKTOB OKPYIKAIOMIEN CPEIIbI 4
3. |Dusrueckue 1 XUMUIECKHE METOIBI Pa3I0KCHIL 1po6 FKOJOTHICCKHUX 00BEKTOB 4
4. | Xpomarorpaduaeckie METOp! aHAIN3A 00BEKTOB OKPYIKAIOIIEH CPEIE 4
| 5. |CrexTpabHble METOAPI aHanE3a 00HLEKTOB OKPYKAIONIEH CPEIIbl 4
7.00pazoBaTelbHbIe TEXHOJIOIHN
Bun T
Kype aausTHS | Vlcmonb3yeMble HHTEPAKTHBHBIC obpazoparenpinie | KomuraecTso
(L, JIP, TEXHOJIOTHH 4acoB
113 )
3 JI MHTepaKk THBHBIC JTCKITHH 4
JIP ['pyrIoBsIe MUCKYCCHH, obcyKIeHHe Pe3yIIBTATOB 8
HCCIeIOBaHIH.
I3 KondepeHiuu 8
Hmozo: , 20

8. OIeHOYHBIE CPEACTBA IS TEKYIEro KOHTPOIH yCIeBaeMoCTH

Cobecemopanye, JOKIAIBL 10 IPUMEHCHIHIO (QH3UKO-XMMHICCKHAX H (dhu3HUUeCKUX METO/IOB
JCCJIeMOBaHMA K aHAIM3Y DKOJOTHICCKHX 0GLEKTOB B HAyYHO-MCCIIE0BATENBCKOH pabote 110
TeMaTHKe JIccepTalyii, 3a4eT.

[TpuMepHBIe TeMbI JOKIAI0B

1 Bo3MOJKHOCTH Ia30BOH XPOMATO-MacC-CIHEKTPOMETPHH B aHANA3€e IPUPOIHEIX 00BEKTOB.
OnenKa JOCTOBEPHOCTH Pe3yIbTaToB aHAIN3A.

2 IIpo6iieMb KHKOCTHOH XPOMATO-MacC-CIEKTPOMETPUH.

3 MoTOIH3, KAK SKCIPECC-METON TPOOOTOrOTOBKY 3KOIOTHIECKHX 00BEKTOB K aHAIU3Y.

4 Macc-CIIeKTPOMETPHS B aHAJIM3€ MOYBEHHBIX 3arps3HEHHH.

5 MeToIpl JKHOKOCTHOH XpoMaTorpadui B ONPESICHIH IPHPOIHEIX TOKCUKAHTOB.
Bompoce! K 3a4eTy

1 Coenuduka npo6ooTdopa i IPOIOATOTOKH IIPH aHanu3e 00HEKTOB OKPYKAOIICH CPEIBL.

9 TeHIeHUWE pasBUTHS METOLOB AHAIMTHHYECKOTO KOHTpOJISL 32 COZCPIKAHMEM
SKOTOKCHKAHTOB B OOBEKTaX OKPYIKAFOIICH CPE/BL.

3 Texuuka pasnoyeHHs (Da3NoXKEHHe HATPEBAHHMEM B Iase, PACTBOPEHHE B JKHKOCTSIX,
pazIIoYKeH e CIUIABIEHHST). MICTOUHIKY [IOrpeITHocTel IPA Pa3NoKEHAN BEIICCTB.

A Paznojkedie BEIIECTB € YYacTHEM XHMHYECKHX peaxiyii Oe3 M3MEHCHHS CTCICHH
OKHUCIIEHHS 3]IEMEHTOB.

5 Pa3y0IKEHIIE C HCTIONE30BAHAEM KOMIIIEKCO00pa3yTOMX BEIICCTE 1 HOHWTOB.

6 PasokeHMe MUHCpaNpHEIME KucrnoTamu. CIUIaBiICHUS. Pacmemenue (QepMEHTAMH.
[Muporuponus. PaznoxCHUe meronom Jloypenca CMuTa.

7 OKUCIATENBHBIE METO/(BI Pa3IOKCHUS.

8 OcoBeHHOCTH KICIOTHOTO Pa3IOKEHAS IHIIEBHIX IPOAYKTOB.

9 TepMmueckoe pa3JioKeHHE. PasnoXeHHE OpraHHyecKHX COEIHHEHHH HCKPOBBIM
paspsyioM. TTnasmenHast NeCTPyKIHA.

10 Vuerpassyk, Kak (axrTop WHTeHCH(UKANUK  IIporecca poGoIOAroTOBKH.
Crenpduueckue 0co0eHHOCTH yIBTpa3ByKa.

11 ®otonus. OcobenrocTH (HOTOXHMHIECKHX peaxiui. Y CcTporcTBa I (hOTOXMMHHECKOH
po6OII0/IrOTOBKH.

12 OcoBEHHOCTH ABTOKJIABHOH MPOOOMOTOTOBKH  IHINEBEIX TIPOJLYKTOB. Y CTPOHCTBA,



MCIIONIB3YEMBIE JUIT IPOOOIOArOTORKH.

13 CoBpeMEHHBIE METOIBI AHAIATHYECKOH XHUMHH B IpHMEHEHHH K aHam3y OO0BEKTOB
OKpY KalolleH Cpe/ibl.

14 Taz0XHIKoCTHAS, BEICOKO3((EeKTHBHAL JKHKOCTHAT xpomarorpadus ¥ XpoMaro-Macc-
CIIEKTPOMETPHST KaK OCHOBHEIE MCTOJIBI ANeHTAGUKAIMA ¥ ONPEJICNICHHs  COMePIKARM
OpraHMYECKUX TOKCHAHTOB. TEOPETHICCKHE OCHOBEL, MPUHIHAIEL PEaTH3allii, BO3MOKHOCTH.

15 CrexrpambHble METONBI aHanu3a Kak OCHOBHBIC METOIP! OIpe/ICIICHHS IEMCHTHOIO
cOCTaBa OGHEKTOB OKpY Karomei cpesibl. TeopeTHIecKue OCHOBDL, cI1ocoObI pealu3arim.

9. Vyefuo-MeToamIecioe odecnedeHne IHMCIMILIHHbI
9.1. OcHoBuasi JuTEPATYPaA

9.1.1. TleuaTHble U3AAHMS OCHOBHOII TUTEPATYPBI:

1. IIpoGomoaroToBka B 3KOJOTHYECKOM AHAJHM3C. [TpakTudeckoe pPYKOBOJICTBO /!
Jpyros, FOpuit CrenaHOBHY A. A. Pomum; 1O. C. Jlpyros, A. A. Popus. - 3-€ u37L,, 0T 1
nepepa6. - M.: BUHOM. JlaGopaTopnst sganuit, 2009. - 855 c.

2. O6BEKTHl OKpPY)KaroIeH cpelpl H HX amamaTaeckuit korrpons//ITox pen. T.H.
[TTexoriosoif; B 2-x Tomax; KpacHonap, 2007.

3. AHajiu3 3arpA3HEHHBIX OHOCpEN ¥ MAIEBBIX IPOIYKTOE. [IpakTideckoe PyKOBOJICTBO
/ | Jlpyros, ¥Opuii CreraHoBHY., A. A. Porum; 10. C. Ilpyros, A. A. Ponun. - M.: BMHOM.
JlaGoparopus 3uanmit, 2009. - 294 c.

9.1.2. DeKTPOHHLIE W3/IAHHsI OCHOBHOM JIUTEPaTyPhI:

1. Oxornernora, A.A. He(TenpoIyKThl B MOYBAX M METO/B! HX AHATA3A - moHorpadus /
AA. Oxonenopa, B.®. XenroGproxos. - Bomrorpan : BosrorpacKkuii  TOCYNAPCTBEHHEI
rexuuueckuit  yemsepewrer, 2014, - 88 ¢ To e [Dmexrpomssii pecype]. -
URL: http://biblioclub.ru/index.php?page=book&id=23 8361.

2. Ipyroe, 0.C. Dxcrpecc-aHalln3 SKOIOTHIECKIX 1npo6 [DIeKTPOHHELH pecype] / 10.C.
Jpyros, A.I'. MypaBbes, AA. Pomun. — Dmexrpor. pan. — Mocksa : UsmatenseTBO
"JlaGoparopus 3Hanmit", 2015. — 427 ¢. — PexxumM mocTyIa: https://e.lanbook.com/book/70770.

3. Jpyros, 0.C. Anamus 3aTPSA3HCHHON BOJBI  TPAKTHIECKOE PYKOBOJCTBO
[DmexTpoHHBIT pecype] : PYKOBOACTBO / 10.C. Ilpyros, A.A. PomuH. — ONCKTPOH. HaH. —
Mockra: Wanaremscrso "JlaGoparopus 3HaHHIA', 2015. — 681 ¢. — Pexum pmocryma.
https://e.lanbook.com/book/66218.

4. Jipyros, 10.C. Ananus 3arpsA3HEHHOH IIOYBBI M OIACHBIX OTXOM0B [DnexTpoHHEIH
pecype] / 10.C. Jlpyros, AA. Pomun. — Dmexrpod. jan. — Mocksa ! W3nmarenseTBO
"JTaGopaTopust 3HAHKA", 2015. — 472 ¢. — PexuM gocTymna: https://e.lanbook.com/book/’lO699.

5. JIpyros, ¥0.C. IIpo6omoAroToBKa B 9KOIOTHICCKOM anaymse [DIeKTpoHHsli pecype] /
10.C. Jlpyros, A.A. Ponui. — ODIEKTpOH. Jai. — Mocxkpa : Mzmatenscto "JlaGoparopus
spanain”, 2015. — 858 ¢. — Pexwum moctya: https://e.]lanbook.com/book/70708.

9.2. JlomoIHUTEIbHAS JTUTEPATYPa

9.2.1 TlleuaTnbie M3MAHMHA JOTOJHHTENEHOH JTATePaTyPhL:

1 IpuxnajHoil — XUMHYCCKHA  aHAIH3! [IpaxTuyeckoe PYKOBOZCTBO/IION  Pe.
T H.Illexosmnosoii, O.A. IlImarysa. F31-80 MOCKOBCKOrO roCy HUBEpCUTETA. 2010.

2. MoOHHMTOPUHI OpPraHHYECKHX 3arpsasHeHuil IPEPOJHOM  CPE/IBL: 500 MeTomMK:
IPaKTHYECKOe PYKOBOJICTBO / Mpyros, I0puii CremaHoBHY, A. A, Pomum; 0. C. Jlpyros, A. A.
PouH. - 2-€ W3], JIOIL ¥ nepepad. - M.: BUHOM. JlaGoparopus 3ranui, 2009, - 893 c..

9.2.2 DaeKTpOHHbIE H3TAHUSA TONOJHATENLHOH JUTepATyphI:
1.Amues P.A.. ABpamenko A.A., basuera E.JI. OcHoBbI 001IEH HKOIOTHH 1
MEKIYHAPOIHON DKOJIOTHYECKOH TONHTHKH /MznatenscTio «JlaHby.




2. Tpyros 10. C., Pomur A. A. MOHUTOPHUHT OPraHHHCCKHX 3arpA3HEHUH TPHPOJIHOMN
cpensr. 500 METOIHMK: MPAKTHIECKOS pYKOBOACTRO = M.: BUHOM. Jla6opaTopust 3Hanui, 2013

9.3. Ilepedenn OCHOBHBIX HOPMATUBHDIX JOKYMEHTOR

1. 3axon Poccuiickoii @enepalvu «O6 oxpaHe OKpY/KaloLIeH Cpesiph N 7-®3 or
10.01.2002 r. (8 pex. ot 05.02.2007 r.);

2. Bojumiii kogeke Poccrifckont Penepanuy No 74 @3 ot 03.06.2006

3. Raxon Poccmiickoit @emeparuu «O mempax» Ne 2395-1 or 21.02.1992 r. (B pex. OT
25.10.2006 r.) ¢ FI3MEHCHUSIMHE H JIOTIOJHCHHAMI, BCTYMAIOIIUMH B CUILY C 01.01.2007.

4. ®epmepanbubiif 3aKoH «O BHYTPEHHHX MOPCKHX BOJIAX, TEPPUTOPHATIBHOM MOPE 1
npreKalnei 306e Poceniickoii @eneparmm» Ne 155-@3 o1 13.07.1998 r. (B pem. oT
29.12.2004 .)

5. TlonosxeHue 00 OLEHKE BO3JEHCTBHA HaMedaeMoil X03sCTBCHHOH 1 WHOU JesTENIBHOCTH
Ha OKPYIKAOIIYIO CPENy B Poccuiickoit ®emeparuu (yTB. [IprKasoM TKD Ne 372 ot 16
mas 2000 1.);

6. KoOHBEHIMS MO MPENOTBPAIIEHHIO 3arpA3HCHHT MOP: cbpocaMu OTXOJI0B M JPYIHX
MarepuanoB, BaulnHIToH, JToumon, Mexuko, MockBa, OT 29 nexabps 1972 1., Ne 2594,
patud.15 jexabps 1975 . (CECPY);

7. KoupeHmust 00 OIleHKe BO3ICHCTBHS Ha OKpYIKAIOIIYIO cpe/ly B TpaHCTPaHUYHOM
xorrexcre OOH. DKOHOMHUYECKHA U Conumansusni Coser. Epponeiickas SKOHOMHUHYECKa
comyicoms. Pumummmms. 25.02-01.03.1991 . [Topmucana Ipasurenscreom CCCP
06.07.1991 r., nepuoj, AEHCTBHL — C 06.07.1991 r. TToxTeepxaeHo [IpaBATENLECTBOM PO
or 13.01.1992 r. Ne H-11, TTI MUA]T P®;

8. KoHpeHmuss IO OXpaHe H  HCIOJIL30BaHHIO TPaHCTPAHHYHBIX ~ BOJOTOKOB  H
MEXLyHAPOJIHBIX 03Ep, XCIBCHIKH, 17.03.1992 r., parud. 18.03.1992 r., BBEICHA B
nefictere IocranosienuemM 1IpaBUTENBLCTBA P® or 13.04.1993 r. Ne 3315

9. KoHBEHIHMS O TPAHCTPAHHYHOM BO3ICHCTBAH IPOMBIILUICHHBIX aBapHi, XenBCHHKH,
1_7.03.1992 r., parad. 18.03.1992 r., BBE/icHA B JIEHCTIBUE C 04.11.1993 r. pemieHueM
Ipasutenscrsa PO ot 04.1 1.1993 r. Ne 1118.;

10.TOCT 17.1.3.05-82 Oxpana IPHPOJBL I'mapochepa. O6mue TpeGoBaHMs K OXpaHe
[1OBEPXHOCTHBIX M OJI3EMHBIX BOJL OT 3arPA3HCHIA He(THIO ¥ He(TenpOAyKTaMH.

11. TOCT 17.1.3.07-82 Oxpama IpHPOILL. T'uapocdepa. ITpaBuia KOHTPOII KaIecTBa BOEL
BOJI0OEMOB H BOIOTOKOB.

12. TOCT 17.1.3.08-82 Oxpana HPHPOJLL. Tuppocdepa. IIpapuino KOHTPOILT KadccTsa
MOPCKHX BOJI. :

13. TOCT 17.1.5.05-85 Oxpana IpHPOABL Tunpocdepa. Obmue TpeOoBaHUI K oTbopy
1po6 TIOBEPXHOCTHBIX M MOPCKHX BOJL, TH/1d 1 arMoc(epHBIX 0CaIKOB.

14. TOCT 17.1.5.04-81 Oxpana IPUPOJEL I'uppocdepa. IIpabopsl u ycTpOHCTBA UL
or6opa, mepBHuHOM 00pabOTKH W XPAHCHMI npo6 NPHPOIHOH  BOJIEL Obume
TeXHAUECKHE TpeOOBaHMS.

15. TOCT 17.1.5.01-80 Oxpana IPHPOIEL. I'mppocthepa. Obmme TpeboBaHEA K otOopy
1po6 MOHHEIX OTIOKEHHH BOIHBIX 06BEKTOB JIUI aHATH3a Ha 3arpA3HEHHOCTD.

16. Meromuueckue ykasanus Ne 40 mo OpraHU3aIAH CHCTEMBL HabMIONeHr U KOHTPOJI 33
3arpsA3HeHHeM MOpeil H YCTBEB PCK.

10.4. IepuouaecKkue H3(aHU
1. BesomacHoCTk B TeXHOChEPE
2. Be30macHOCTh KH3HEICATEIBHOCTH
3. BojiHEIe pecypcehl
4, T'e09K0IIOTHA
5. JKypHan aHaTHTHICCKOH XUMUK
6. 3ammuTa OKpyIKaoweil cpelbl B He(Tera3soBoM KOMILIEKCE



7 Uzsectust BY30B. Cepusi: XuMust © XMMHUYECKasl TEXHOJIOTHS
8. 3aBoackas nabopartopus. JJuarHocTika MaTepuaioB
9. Dxoorus
10.5. Unrepuer-pecypcbi
1. TTopran « Ananmuruyeckas xumust B Poccuny http://www.wssanalytchem.org
. TTopran XuMHKOB-aHJIMTHKOB; aHAJIMTHYECKas! XUMHS ¥ METpoJiorusg www.anchem.ru
. Poccuiickoe xemomeTprueckoe obuiectso http://res.chph.ras.ru
. WWW.SCOpPUS.COm,
. WWW.scirus.com
. https://e.lanbook.com
. WWW.Znanium.com
. http://webofscience.com/
9, http://www.elibrary.ru/
10. http://cyberleninka.ru/
11. https://link.springer.com/
12. denepanbHOE AareHTCTBO 10 TEXHHYECKOMY PEryJIHMPOBAHUIO W METPOJIOTHH,
www.gost.ru; 6a3a HOpMaTUBHEIX JOKYMEHTOB;
13. BHUMKH, caiiT: www.standards.ru; 6aza AUC]] «['ocynmapcTBeHHBI peecTp THIIOB
CPEJICTB U3MEpPEHUH, JOIYIIEHHBIX K oOpalienuto B POy;
14. www. lgost.ru; 6a3a METOAMK BBITIOJIHEHUS U3MEPEHUH

O~ O\ Lt B WD

10.6. MeToanteckue yKazanusi W MAaTeDHANLI 110 BHAAM 3aHATHI

1. llpuknmaguoit  xumudeckuit  aHamu3: [IpakTEdgeckoe  PYKOBOJICTBO/TION  pefl.
T.H.llIexosmogoit, O.A. Illmuryna. U3a-80 Mockosckoro rocyHuBepcurera. 2010.

2. IIpoGonoAroToBKa B SKOJIIOTHYECKOM aHAIM3E © IpakTHUECKoe pPyKkoBocTBo / Jlpyros,
IOpuit Crenanosuy, A. A. Pouun ; 1O. C. Ipyros, A. A. Ponun. - 3-¢ u3a., nom. u nepepad. - M.:
BUHOM. JIaboparopust 3nanuii, 2009. - 855 c.

10.7. IIporpammuoe obecrneueHue COBPEMEHHBbIX HH(pOpPMALHOHHO-
KOMMYHHKAHOHHBIX TeXHOIOTHii

KomnvlomepHuie npozpammut U S3KCHEPHIHbLE CUCINEMbL
1. Pacyernas xomisroTepHas nporpamma «Excel».

8. MarepuajibHo-TexXHU4ecKoe obecnevyenne nquenuiimabl «[logroToBka n aHaan3
00BEKTOB OKPYIKAKOILEH cpeabD

JUist  npoBejieHust  3aHsTHi 10 jgucnuiuimHe  «lloproroBka wW o amanm3  00BEKTOB
OKpYIKaIoIieH Cpebl», MPeAyCMOTPeHHOH yueOHBIM TJIaHOM TOATOTOBKH AclHpaHTOB, HMeEeTCA
HeoOXouMasT MaTepHalbHO-TeXHUYecKas 6a3a, COOTBETCTBYIONIAs JIEHCTBYIOIUM CAaHUTAPHBIM
¥ ITPOTUBOIIOKAPHEIM TIPABHIAM H HOPMAM:

— JIEKIIMOHHAS ayTHTOPHS, OCHAIICHHAS MYJIbTHMEIHHHEIMA TPOEKTOPaMH, MAaPKEPHBIMH
JIOCKAMU JIUISI IEMOHCTPAIMK y4eOHOro MaTeprana;

— anmaparypHoe W IporpaMmHoe oOecredeHHe (M COOTBETCTBYIOINME METOAUYECKHE
MaTepHabl) JUIst IPOBEICHHS CaMOCTOATETEHOM paboThl 10 JAUCIUIIIIMHE.



