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PaGouast mporpaMma paspaGoTaHa B COOTBETCTBHH ¢ TPCOOBAHUAMH deiepanbHOTO rOCyAapCTBEH-
HOrO 06pPa30BATENLHOIO CTAHAAPTA BHICUIETO 0Opa3sOBaHMS MO HANPABICHHIO IIOATOTOBKH Hay4HO-
negarornyeckux kaapos B acnupantype 06.06.01 «biromornyeckue Haykn» 1 Ha OCHOBAHWUH yueh-
HOTO TUlaHa OCHOBHOM 0Opa3oBaTenbHOM MPOrpaMMEel MO HAlPaBICHHIO 06.06.01 «buosioruvyeckue
aayki», npodus 03.02.08 Dxosorus (XUMHIECKHE HAYKH).

CocTaBUTENH:

7 K}é é-&lf{i—_ Kucenepa Haranus BuaguMupoBHa, KaHAUIAT XMMHYECKHX HAYK, NOLCHT
kadeIpbl AHANIMTHUCCKOH XUMUH.

/;/ f‘:z‘ff’/eé" Ironko Tatksna ['puropbeBna, MOKTOP XMMHYECKMX HAyK, npogeccop

kadepbl AaHATUTHIECKOH XHMHH.

Pabouas nporpamMma pacCMOTPEHA H yTBEPIKIEHA Ha 3aCCIaHHH ka(eapbl aHATATHYECKOH XUMHH
19.04.2018 r. mporokosn Ne 5.

3apeyromnil kadenpoi

AHATHTUYECKON XUMMUH, e

JL.X.H., Tpodeccop 3.A. Temeppanies

Pabouast mporpaMma ofo0peHa Ha 3aceIaHnt y4eOH0-MeTOAMIECKOH KOMHUCCHH (axysbTeTa XMMHU
1 BbICOKHX TexHosoruit 20.04.2018 r. mpotoxon Ne 5.

[Tpenceparens YMK
daxyJbTeTa XMMHH ¥ BEICOKHX TEXHOJIOTHH,

K.X.H., JOLIEHT —_— T.I1.CTOpOKEHKO




1. Ienn v 3aA294 0CBOEHU MHCITATLTAHBY

ITeTpr0 OCBOEHIS MHCIUIIIHHEL «3ejieHas XMMHS U SKOJIOTHD) SBIACTCH (opMUpPOBAHKE Y
ACIIMPAHTOB MPEJCTABICHII O BO3MOYKHOCTSIX, PO M MECTE "sendHoil XUMHH" B COBPEMEHHOM
eCTECTROZHAINIL TIPEICTABICHAE O CBAH 3eTEHOM XUMHHA H SKOIOTHH, a Takke O BIJIAAC, KOTOPEIA
sesieHas XM BHOCHT B OCYIIECTBIICHAE YCTOHYHBOIO PasBUTHSL YyeIOBEUECTRA.

OcHoeHbIMU 3a0auamy TACIATLIAHEL SIBJISTOTCA:

— 03HAKOMMTH C MPEIIOCHUIKAMH CO3/IAHIL REIICHOMN XVIMUH, €6 OCHOBHBIMH TIOHATHIMH,
KpyroM IpobeM, TOMHAMACMEIX 3eJICHOM XHMUEH, Hay4UTh aCTIMpaHTOB TpPaMOTHO MHTEPIPETHPO-
BATH [[PHHITUIIET (3ETEHOH XUMUID;

— HAy9IHThL MPHUMEHCHUIO IIPUHITAIIOB «3ereHoi XUMHAWY B [{OBCEIHEBHON HayIHOH (xuMu-
qecKoi) IMpaKTHKe JUIT parMoOHAIHOK 1 GezomacHoil paboTEl ¢ XMMHICCKUMH BEIlCCTBAMH, IIPH
BLIIOHEHAM XUMHUUECKHX OKCIIEPUMEHTOB I paspaboTKe HOBLIX CHHTETHYECKIX IPHEMOB;

— [aTh OCHOBLI COBMECTHOTO (KOMIUTEKCHOT0) KCIIOTB30BAHI TPHHIIATIOB "3enEHOM XH-
MuH" B pa3IHIHBX CHTYaHIAX.

9. MecT0 AUCHHILIHHLI B CTPYKTYpe 0OO0Il BO

JlpcnummHa «3eneHas XuMus 1 SKOJOTHSD) SBJSIETCS JIACIUIUTHHON TIO BEIOOpPY BapUaTHB-
Hoit yacTh 60Ka «JIECITAILIHBL (Momy H)» yIeOHOTO IIana Io panpasienuio 06.06.01 «brono-
FIYecKie HAYKHY, IPOQUITE 03.02.08 Dxonorus (XUMHUECKHE HAYKH).

3. TpeGoBanus K pe3ybTaTam OCBOCHHISI COAEPIKAHMUS THCIUIITHHEL

B pesynbraTe U3yqeHUT JTHCUHITIAHE] Y aCTIHPaHTOB JIOJDKHO c(hopMHpOBATHCA:
- 3HAHME TIPUHIIAIIOB «3enéHoi XMMUHY U TTOHAMaHHC HEO0OXOMMMOCTH BX CODJIO/ICHAS,
- yMEHHE TIPUMEHATD IIPUHIMIIBL «3eNEHOM XHUMHAN» IIPU BBIIOTHCHHH KUMHUYECKHAX JKCIICPH-
MEHTOB 1 pa3pabOoTKe HOBBIX CHHTETHIECKIX IPHEMOB;
- KyJIbTypa 00paleHus ¢ BeIllECTBAMH ¥ MaTepualiaMil, KaK B MacmTabax XUMHIeCKOH nabo-
paTopuu, TaK U corranbHoil cdepsr;
- yMeHUe IIPOBOJHTE OLCHKY BO3MOYKHBIX PHCKOB TP HEMpPaBHIHHOM 0OpalneH:H ¢ XHMI-
YecKHMH TIPOAYKTaMH, BELIECTBaMI 1 MaTepHaIaMH.
Tt u3yaeHAs AUCIAIUTHHE] «3ereHas XM U DKOJIOTHA acIIpaHT JIOJDKCH:
3parh
- IIPAHITATIBI «3eNEHOM XUMHUMY) ¥ [MIOHUMaHHE HEOOGXOMUMOCTH UX COOJIFONSHIL;
VMerTh:
- TIPYMEHATH TIPAHIIIET «3eEHOM XUMHM» TPH BHIIOJIHCHAN XUMHYECKHUX HKCIEPHMEHTOB 1
pa3zpaboTKe HOBBIX CHHTETHUECKHX TTPHEMOB;
- TIPOBOZUTE OIIEHKY BO3MOIKHBIX PHMCKOB IPA HEIPABIIEHOM o6palleHns ¢ XHMHICCKHMH
TIPOJIyKTaMH, BeIeCTBaMU I MaTepHalaMi
Buaners
- KynbTypolt 0Opamenus ¢ BEMIECTBAMHE ¥ MaTepUanamMi, XakK B MaciITabax XAMHAYECKOH nabo-

paTopyH, TaK 1 CONUANLHON Cepsl

4, Ilepeyenn (opMHPYeMBIX KOMITeTeHIHi 1 3Tanbl AX OpMHPOBAHMSL

B xojie H3yuEHMS IHCLIHUIUIMHEI «3eneHas XUMHS ¥ OKOJOIMS» acIHpaHT npuobperaet
npogheccuoHabHyi0 KOMICTCHIHIO:
- CIIOCOGHOCTE TIPUMEHATH COBPEMEHHBIC METOJ(OJIOTHHEECKHE TTOIXO/IBI K PEIICHHIO TIPO-
61eM HKOJIOTHUYECKOH O€3011acHOCTH (ITK-3).



PacmudpoBKa KOMIETEH

oGpa3zoBaTeabHOM NPOrpaMMBI:

puii B COOTBETCTBHM € KapToii ROMITETeHIHil 0CHOBHOMH

Munexc | Comepixanne ]EE)E B pesynpTare M3y9ICHHA yueGHOH MUACIHILTHIRL obyu4aro-
- { comme- | merenmuu (wmm €€ | IHMECH JMOIDKHE]
| rennpm | 9acTH) 3HAaTh YMETH BIAHETh
1 NK-3 | crmocoOHOCTE IpHU- OCHOBHEIE COBpe- | KPUTHIECKH aHa- HaBBIKAMH
MEHSTH COBpEMEH- | MEHHBIC METO/Ib! JH3UPOBATE BO3- paKTHIeCcKO-
HLIE METO/IONOTHYe- | KOHTPOJLT U aHa- MOIKHOCTH METO- ro IpUMeHe-
CKHE TOAXOIBI K nu3a 00BEKTOB OB KOHTPOJIT ¥ HHSA OCHOBHBIX
pPEIEHHIO TPOOIIeM OKpyIKAFOLIEH HCIIONB30BATH 110~ | METOJIOB aHa-
sKoNorHuecKoif 6e3- | Cpelpl JIyJEeHHY IO HH- JTHTHIECKOTO
OIIaCHOCTH ' opmanuro st KOHTPOJIA
IIOCTPOCHMUS aHa-
JTUTHYSCKHX CXEM
C y4EeTOM TIEPCIIEK-
THBHEIX HallpaBJe-
HHUH UX pa3sBUTHA,
COBpPEMEHHBIX
TpobieM B TeOPHH
B 06IaCTH aHaH-
THYECKOTr0 KOH-
| TPOILL
IlnagupyemMbie pe3yibTaThbl 0GyueHus, XapaKTepU3yromue pe3YIbTATHY, 3TANDI
¢dopMupOBAHM KOMIIETeHIA M KPUTePHH HX OLEHIBATIHS
YpopHH T
(popMHEpOBAHUL 3HaeT Ywmeer Bmaneer
KOMIIETEHIUH

TIK-3 - cii0cOGHOCTE IPUMEHSTh COBPCMEHHBIC METOIOIOTHYECKHE TIOXO/IBI K PCIICHHIO

11pobITEM SKOJIOTHHECKOH 6e301acHOCTH

CoepIKaITne
OT/ICTIBHEIE IPOOETIEL
3HAHMS COBPEMEHHBIX

IToporoseiii dparMeHTapHEIC (parMeHTapHoe (parMenTapHoe
3HAHHS COBPEMEHHBIX | HCIIOJIB30BAHIC 3HaHUI B | IpUMEHEHIe METOTIOB
METO/I0B 001acTH COBPEMEHHBIX OIIEHKH 3KOJIOTHYECKOH
HKOAHATHTHIECKOTO METOZOB CHTYaIHX IPH
KOHTPOJIS JULA aHATA3a 3KOAHAIHTIEECKOTO YCIOBHAX
7 OLIEHHBaHHS KOHTPOJIS UL aHannsa 1 MHOTO()aKTOPHOTO
pa3nuyHbIX (HaKToB M | OUCHHBAMMA pazMuUHBIX | AHTPOTIONCHHOIO
ABJICHUH B (haKTOB ¥ ABJICHUH B BO3/IEHCTBYS HA CPENY
OKpY KaroOLIeH Cpesie oKpyIKaroNei Cpesie oOuTaHUS ]
ba3oRbIH CdopMupoBaHIEIe, HO | B IEJIOM yCIEIHoe, HO B 11e10M YCIIEIHOE, HO

cofepKalIee OTAENLHBIC
npoGerBl UCIOIB30BAHHE
3HaHuH B 00JIACTH

METOJIOB COBPEMEHHBIX METOMOB OLIEHKH 3KONOTHYECKOH
AKOAHATUTHIECKOTO 9K0aHATTUTHIECKOT O CUTYaIHH IIPH
KOHTPOJISL ZIst aHAJM3a | KOHTPOJLL AU aHanM3a | | YCIOBHAX
¥ OLICHUBAHF OLIEHUBAHUA PA3ITHIHBIX MHOTO(haKTOPHOTO
pasYHEIX (aKToB U (paKTOB H ABICHHH B AHTPOIIOTCHHOTO

| ABJIEHUH B OKpY’Kalolel cpene BO3JIEHCTBHA HA Cpely

cozepiKaniee
OTHENBHEIE TIPOOEIh
TpUMEHCHHE METOMIOB




YposHU l‘
(GopMHEPOBAHHS 3naer YmeeT BuameeT
KOMIIETEHIIMH

OKpy’KaloIel cpese 0GHUTaHMS
Iopbnmenusni | ChopMupOBaHHBIC o(hOpPMUPOBAHHOE YMEHHE | YCIICITHOC I CHCTEMHOE
CHCTEMAaTHYECKHE HCIIOIh30BATh 3HAHIA B IPUMEHEHHE METO/0B
3HAHWS COBPEMEHHEIX | 00JIACTH COBPEMEHHBIX OIIEHKH IKOJIOTHYECKOH
METO/IOB METOJIOB CUTYyaI{H NpH
9KOAHATTATHIECKOTO 9K0AHATATHYECKOTO YCIIOBHAX
KOHTPOJIS JIsl aHANK3a | KOHTPOJI [T aHallsa ¥ | MHOro(akTOpHOTO
H OI[CHHBAHMS OTeHUBAHHS PA3IHIHBIX | AHTPODOTCHHOTO
pasnuIHBEIX (HaKToB K (haKTOB U SBJICHUH B BO3JICiiCTBIS Ha Cpeny
ABJICHUH B OKpY>KaloIleH cpe/ie oOHTaHHsL
| OKpyJKalOIeH cpesie
5, CoprepiKanye M CTPYKTYpa MCHHIIHHE]
5.1. Cojreprkanue pas/ieIoB JHCIHIIHABE
Paspabotato
C y4acTHEM
Ne pas- HanmeHnoBaHue Copepsxane pasiena dopma TEKyIIE- HpeI[CTaBHTeJ'Ifij
nena pazjena ro KOHTpoIs |paboToJaTeNc
(yxa3ath opra-
HU3AIH0)
! 2 3 4
1 Bremenue. KoH- BosmukHoBeHne Hoporo Hayd- | Cobece/loBanue LJIATH 1o
Hemnus yeroifun- | HOro HampasJICHH "3emeHas" H0D0
BOTO Pa3BUTHA H XUMUS, TPHIUHBl ¥ MECTO 3a-
TpH €€ COCTABISIO- | PONKICHHMA. Ponp H 3ajaud "3e-
mue Jenoil" XuMuHM Ha (OHE MPOH3-
BOJICTBA M IIOTPEOIEHHST XHMH-
yeCcKHX BellecTB. Pecypco- H
sHeprocbepexeHne KaK
IpE/ITECTBCHHEKY HACH «3e-
JTeHOH XUMHH». 1IpHHITHIEI
senenoil xuMuH. HoOBBIE IIOJI-
XOJBl K HMCIOJB30BAHHUIO IIPH-
pofHEX pecypcos. Kpurepun
«3EJIEH0r0Y MPOoIIecca.
BzapMoecHCTRIE "senmeHoH"
XuMUE ¥ SKojoruu. KoHnennul
YCTOHYHMBOTO Pa3BUTHL. Ycron-
yHBOE pPAa3BHTHE Kak MOJCIb
HCITONIB30BAHIS pecypcoB.
KmouyeBas poJib XHMHH B OCY-
IIeCTBIECHAH yCTOWIMBOIO pas-
BUTHSA.
2 Dkojoruyeckas AHTPOIIOTEHHOE BO3/EHCTBIE Cobecenopanue | 1UIATH o
XUMHL. Ha NPUPOAY B LEJIOM H pas- HOD0
JMuHBle COCTapiusEoIme Ouo-
cheprr. CoBpemeHHAs XUMHIC-
cKas TIPOMBIIVICHHOCTB. Orpa-




HHYEHHOCTh YTIEBOIOPOLHOTO
CHIphSt M HMCTOYHHKOB. Bo3zob-
HOBJISIEMBIE HCTOYHHMKH XHMH-
YecKUX BEINECTB.

VrieKHcIpIi ra3 KaKk NOTeHIH-
ANMBHEI MCTOUHHK IS XMMHYEC-
cKoit mpomsiuienHOCTH, OCo-
Gast poJIb YIIIEKHMCIIOTO rasa ¢
TOYKH 3PEeHIsl KpyroBopoTa yr-
JNepoja, rIo0aIbHOTO IMOTEILIe-
HES ¥ XAMHYECKOro pecypca.
[1obanbHEIE SKONOTHIECKHAES
npo6ieMsl. OCHOBHBIC BUABL
5KOTOKCHKAHTOR. THIIBI OTXO-
n0B. [TpHHITAIIEL y THIH3AIHH
0TX0/I0B (3KOHOMHUYECKHE 1
KUMHYECKHE).

Hopple XHMHYECKHE
TEXHOJOTHH H HC-
TOUHHKHA SHEPTHH.

OneHKa XUMHYECKHX pPeaKifii
U IpOIECCOB C TOUKH 3PCHUA
senemoit  xmmuu.  Kommde-
CTBEHHBIC OIECHKH B 3€JEHOH
xumun., Kpurepuu  BEIOOpa
HKOJIOTUYECKHA Ge301acHbIX
MCXOOHBIX BEIIECTB, OICHKA
HKOJIOTHYECKOH OIIaCHOCTH
MIPOMEKYTOUHBIX, moOOYHEBIX
H IeJIeBBIX IPOAYKTOB. AHAIM3
JKU3HEHHOTO IHKJIa BEINECTB U
sxonornueckad dQHEeKTHRHOCTb.
CHpOKeHHEe SHeprosarpar Kak
OIFH W3 TIPHHITAIIOB 3enneHon
XUAMHH.

KaramuTudaeckue «3eIeHbBIE»
mponeccsl. HoBpie KaTamATHHIC-
CKHe€ IIPOTECCHI MOy IeHHS
(hapMaKOIOTHHYECKHX Npenapa-
ToB. DepMeHTATHBHELH KaTaIIN3
JUIS TIPOU3BOJICTBA OCHOBHBIX
XUMWYECKHX NpoaykToB. dep-
MEHTATHBHEIE CIIOCOOBI Y THIIHI-
3aIMK ¥ OTXON0B. BHOTEXHOIIO-
IHs. ¥ MEKPOOHOIOTHYECKAsT
TIPOMBIIIIEHHOCTE. bHO/IA3eb-
Hoe TOmMBO. | [pHHITHIIE BEIOO-
pa «3eJICHBIX» pacTBOPHTENEH.

CobecenoBaHue

[JIATH no
0ODO




Hcmob3oBanne BO300HOBIIAE-
MBIX HCTOYHMKOB CHIPbs. B03-
NelbIBanie MOJIE3HBIX PacTe-
HUH, TPOIECCH IPOU3BO/ICTBA
U3 BO30OHOBIISIEMOTO CBIPEA,
oprapuyeckas XUMHI MOJICKY I,
comepiKaIuxcs B fumomacce,
TIpOIECCH] IPEBPATICHUS STHX
MOJICKYJI B 3€JICHBIC IPOIYKTEL.
TexHOJIOTHHY TIepepaboTKH
Gromacchl. XUMHIECKUE [IPO-
JyKTHL Ha OCHOBE Kpaxmala,
[EIUTION036I, caxapoB. buocMas-
ki, [TonHMepEl B 3€JIEHOM
XAMHUH. broIacTMacCsL.

CobeceoBaHie

[JTATH 1o

10®0

4 PecypcocOepeKeHue
TexHOIOTHS 3eIe-
5 HBIX [IPOLIECCOB

KoHcTpyKTopckae — KOHIETIIHH
[ TpeAOTBPAIICHMI 3arpsis-
HEeHUS OKPYIKAFOIEH  CPEeIBL.
ITpakTHYeckue MPEMEPEL OCY-
[IECTBIEHHS «3ETIEHBIX» IPO-
neccos. [IpuMepbl BHEIPCHHA
«3eJIEHEIX)» IIPOIECCOB B MHPO-
poit mpompnwieHHOCTH. Kata-
JIATHYCCKHUE TPOIECCHl B TOH-
KOM OpraHH4eckoM CHHTC3C.
KaraquTHyeckue IPOIEcChl B
IPOM3BOZICTBE JIEKapCTB. Dep-
MeHTaTHUBHBIH  Karajnus JULL
IPOM3BOJCTBA OCHOBHBIX XH-
MHUECKHX TMPOAYKTOB H HX
IpeBpAIIEHHH. Bo3o0OHOBILIE-
MOe W MCKOIaeMoe CHIpBE M
npo6iemMa IApHUKOBBIX Ta30B.
BesonacHocTh  1abopaTopHOTOo
SKCIEepuMeHTa. POCCHHCKAC H
3apyOeKHEIE CTaHJ[APThI IKOJIO~
rHdecKoi 0€30IMacCHOCTH.

3ajaun yopasieHus Oe3omac-
HOCTBIO XMMHUUYECKHX IIPOH3-

BOJICTB KaK CIOXKHEIX Hepap-

XHUECKHX 00BEKTOB.

LUTATH o
I0®0

5,2. CTpyKTypa MUCIHILTAHEL

TpynoeMKOCTE, JacoB
Bn paborst 3 xype 4 xypc Bcero
Q06man TPy/10eMKOCTh 54 90 144
AynuropHas pafoTa: 8 12 20
Jexyuu (J]) 4 4 8
Jlabopamopnste pabomut (JIP) 4 8 12
wpakmuuecxue sauamus (113)




CamocTosiTensuas pabora:

JEKIIMOHHOTO MaTepraya i MaTepyuana yueo-
HEKOB U YIeOHBIX 0COOMH, O/IrOTOBKA K JIa-
GopaTOPHEIM ¥ IPAKTHISCKAM 3AHATHIM,
KOJUIOKBHYMaM M T.JL.)

Pedepar (P)
CaMocToSTeNbHOe N3y YCHHUE Pa3/ICIoB 26 26 51
Camoroarotopka (mpopaborka i TIOBTOPCHIE 20 25 45

46 ol 97

[TofroToBKa M ca4a dK3aMeHa 27 27
Byl HTOr0BOro XOHTPOJIsk HK3aMEH

5.3. Paznexnsl JUCUHIVIHHBL, 3 xype

_
KonuyecTBO YacoB
Ne CamocTod-
AynurtopHas
pas- HaumeHOBaHHE Pa3JICIIOB TepHas
Bcero pabora
nena paboTa
I ap | I3
1 2 3 4 5 6 7
Bpenenue. KoHIEMIUAL yCTOM-
1 | yMBOTO pa3BUTHS U TPH €€ CO- 13 1 12
CTaBJIAIONMHE
5 DxojiorHyeckas XUMHUA. 17 1 16
3 Hopple XHMHYECKHE TCXHOIOIHMH 4 2 4 13
W MCTOUYHUKH SHEPTHH.
| Hmozo: ' 54 4 4 46

5.4 Pa3nejnl JUCIHMIUIMHDY, 4 rype

KomuyecTBO 4acoB ]
Ne A CamocTost-
yIUTOPHASA
pas- HaumenoBaHue pa3ieiioB TEnbHAas
Beero pabora
mena paboTa
JI JIP 113
1 2 3 4 5 6 7
A Pecypc?cﬁiepe}lcelme HAa OCHOBE 28 5 %6
3eIeHOH XMMUH
5 | Texmoorus 3€JIE€HBIX IIPOIECCOB 35 2 8 25
Hmozo: 63 4 8 51 |

5.5. JleknipoHHBIE 3AHATHI
3 kype

Ne

TeMma

Yac.

1.

Bo3HMKHOBEHHE HOBOTO HAy4YHOT0 HANPaBICHI "aeenad" XEMHS, IPHYHHEL 1 MECTO
3aporkaeHH. PoIb 1 3a/1a i "sereHOR" XMMUH Ha (JoHE TIPOU3BO/ICTBA H noTpeOneHust
XHMUYECKHX BelnecTs. Pecypco- H sHeprocbepeKeHue Kak npeaIecTBCHHHKH
el «3eNeHOM XUMHK). Bo3HHKHOBEHHE ITOHATHHA sejenoi xumun. [IpHHITUIIB!
seneHOl XuMuH. HoBbe TOXXOIB! K HCIOJIR30BAHHIO IPHPOJHBEIX PECypCOB. Kpu-
TEPUH (3ENIEHOroY Iporecca.

BsanmoyieiicTBHe "3eeHOR" XUMUK 1 SKOJIOTHH. [IporpamMmMma OOH o oxpyXKarome
cpene (FOHETI). Jloxman «Hamre obuiee Oymymee» MesxiyHapoHOH KOMHCCHH TIO




OKpYyJKarolIel cpeie U Pa3BHTIIo (MKOCP). KonbepeHums OOH 110 OKpYXaroIeH
cpelie ¥ pasBUTHIO (Pro-ne-YKaneipo, 1992 r.) u ¢e OCHOBHOH TOKyMCHT «IToBecTKa
st Ha X XTI Bex».

BceMupHBIH CaMMHUT OOH 1o ycroiuuBOMY PasBUTHIO (2002). Yeroifursoe pasBUTHE
W TOpOJia KaK MPUPOJIHBIE CHCTEMEL. Y CTOUMBOE PA3BUTHE KaK MOJIEIb UCIONIE30BA-
pust pecypeos. Kinogesas ponb XUMUI B OCYIIECTBIIEHUH YCTORIUBOTO Pa3BHTHSL.

SKoIOruUecKas XHMHus. AHTPOIOTeHHOC BO3TEHCTRYE HA IPUPOJY B IEJIOM H
pasTEYHBIE COCTABILIIOIIHEG Guocdepst. [o0aBHEIC FKOIOTHHICCKIC npoOIeMEL: U3~
MEHeHs KIAMATa, PaspyIIeH e 030HOBOTO CIIOL, rTo6ankHOE 3arpsa3HeHie BO3AyXa,
3arpA3HEHHE BOJ| M CHIDKCHHC pETYJIEPYIOMEH POk MIPOBOTO oKeaHa, 3arpA3HeHUE
[TOBEPXHOCTH 3EMIIH ¥ HAPYLICHHE [IpHPOHEIX JAH A} TOB, HCTOIICHHC HCKoIIae-
MBIX pecypcoB. OCHOBHBIE BHJIEL 3KOTOKCHKAHTOB. CTOHKIE OPraHMIecKUe 3arpIsHi-
teny. 11y TH CHIDKEHHS sarpsasHeHuii. THIBI OTXOOB. TIpUHIMIIB! Y THIM3AIAA OTXO/OB
(5KOHOMHUYECKUE H xumudeckue). I[pHHIMIAATHHBIC 0c0BEeHHOCTH yTHITH3aIlHH
IIPOU3BOJICTBEHHEIX H GLITOBBIX 0TX0/10B. CIIOCOOBI B CXEMBL yTHA3ALHE Tab0pa-
TOPHBIX OTXOOB.

. |PxomorudeckKy YHCTHIC TEXHOJIOIrHH. Ouenxa XAMHUYCCKHAX pealcrmﬁ | IIpOIECCOB

¢ TOUKH 3PEHHs 3€CHOH XAMHH. KonuuecTBEHHEIE OIEHKH B 3€ICHOH XUMHH. E-
daxrop, aTOMHAA 3¢ (heKTHBHOCTh H AIBTEPHATABHBIC napameTpsl. KpuTepuu BEI-
Gopa SKOIOTHIECKH Ge30MaCHEIX MCXOMHBIX BEIIECTB, OICHKA 9KOJIOTHYECKOM
ONACHOCTH MPOMEKYTOUHBIX, MoBOYHBIX U IEIEBLIX IPOTYKTOB. Ananuz SKH3HEH-
HOTO IMK/IA BEINECTB M OKOJOrMICCKas 5(PexTHBHOCTE. YIeT KITAMATAYECKHAX 0CO-
GennocTed mpy CO3JaHHE HOBBIX rexmonoruit. [lorpebiienne SHEPIHH B XUMUICCKIX
nporeccax. CHIDKEHHE SHEPro3arpar KaK OJWH W3 TPHHIUIOB 3€TCHOH XHMHH. Vuer
3aTparT SHepTMU Ha BCEX CTAHAX [TOJIyIeHNs] XHMUIECKOH TIPO Ly KIIL. TTyTi cHMKE-
HEs HHEprozarpar Ha IPHMEpe j1aGOPATOPHOrO SKCIEPUMEHTA 1 B IPOMBIIIIEHHON
sumue, KaTandTHYeCKIe (3ENEHEIE) MPOICCCBL. TeTepOTeHHEIE KaTAIATHICCKHIE PO~
mecchl. ToMOTeHHbIE KaTAIHTHICCKIE mponecchl. Hosble KaTAMTHICCKAC IIPOTIECCHI
noxydenust GapMaxoIorHIecKix npenaparos. CenekTHBHBIS MPOLCCCEL. depmeHTa-
THBHBIE KaTanu3 JUIs TPOHM3BOJICTBA OCHOBHBIX XHMIYECKAX MpojykToB. OepMeHTa-
TUBHBIE CITOCOOBI yTHIHM3AIAH 1 OTXO/IOB. AnBTepHATHBHBIE PACTBOPHUTEIH. TIpUHIMITEL
BBHIOOPa «3ETEHBIX? pactBopuTened. Boza. CBEepXKPUTHYCCKHE PaCTBOPUTEIH. JKe-
HepUMEHTAIEHBIC 0COBGEHHOCTH OCYIECTBIICHHS IPOLECCOB B cy6- ¥ CBEPXKPHUTH~

geckux cpejax. MoHHbIe XUKOCTH. Peaxmun 663 PACTBOPHUTEIICH.

4 rypce

Tema

Yac.

.|[Pecypcocbepexenne Ha OCHOBE senenoi xuMuu. Mcironp30Baiue B0300HOBIIACMBIX

MCTOYHHKOB CEIPBA. BO3/IENBIBAHAE MOJIC3HBIX pacTeHni, IPOLEeCCHl IPOM3BONCTEA
43 BO30GHOBISEMOTO CHIPBA, OpragMdecKas XAMII MOJIEKYII, COIEpPIKAIIUXCSI B
GroMacce - YIIeBOIBL, KUPBL, GEMKH, JITHONEJUIION03a; BAXHBIE IIPOLECCH IIPEBpa-
[LEHHs] ITAX MOJEKYN B 3CICHEIE IPOJIyKTEL. TexHOJXOrAN TepepaloTky OHOMACCEHL
XuMugecKkre TIPOIyKTEI Ha OCHOBE Kpaxmalid, IeJITIOJI03E], CaXapoB. bHOCMAa3KH. IMo-
NTEMEpHl B 3€NEHOH XAMHH. BropasiaracMbli¢ IOJAMCPBHI. [MonydeHHE, HC-
[oyiE30BaHFe. Y THIIM3AIHA OTXOOB IIACTMACC B [IeHHBIE ITPOTyKTHl. BHOIIACTMACCDL.

.| Texmomorus 3€JEHBIX TIPOLIECCOB. KOHCTPYKTOPCKHG KOHISIIIHH JUTA Hpe,ILOTBanIe~

HUA 3arpA3HCHAL OKpyKaloueit CpepL. MuKpopeaKTopHas TEXHUKA. CucTeMBl yIIpaB-
jierys. MHEKPOBOIHOBEIE TEXHOIOTHH. MexagoxuMHudeckas aKTHBAIHUI. doToXU-
M. [IpEMephl [EIbHBIX eJIeHBIX TEXHONOIHH. 3aBOX «3Fy». Ouenka XUMHUCCKHX
JIPOIIECCOB B OTHOIICHHH COXpaHEHHs PECYPCOB M 3aIHTEHI OKpyJKarolled Cpelibl Ha

IPaKTHKE




[IpakTHYECKHEe IPAMEPDI OCYIIECTBIICHHS (3CNEHBIX» IPONECCOR. IIpuMepsl BHEAPE-
HHSL «3eJICHBIX) IPOIECCOB B MUPOBOH IPOMBILIIEHHOCTIL: HCIIOIB30BANHE CBEPXKpH-
THYeCKHAX PACTBOPHTENCH xommanmeit Tomas Swan, HOIYHCHHE pacTBOPAMOTO
koe, TPHUMEHCHHE (3EICHBIX) pacTBOPHTEIEH B IIpoLeccax XUMUYECKOH YHCTKH H
xp. KataymTudeckue Mporeccsl B TOHKOM OpraHMYECKOM CHHTE3C. KaTajuTH4ecKne
IIpoIecchl B TIPOU3BOJICTEE JICKAPCTE. depMeHTATUBHBIN KaTaIH3 LA pOU3BOJCTBA
OCHOBHBIX XMMHUYCCKHX MPOAYKTOB H MX IpeBpaIIeHH. BozoOHoBisgeMoe U HCKOMa-
eMoe CHIphE | I1pobiieMa IapHAKOBEIX Ia30B.

TOKCHYHOCTh XUMHICCKAX BemecTB. Be30MacHoCTh 1aboparopHOTo HKCIEPUMEHTE —
061t MOAX0 H MOAXOJ ¢ TOUKH 3peHus 3eJeHOH XVMHIH. Poccufickue H 3apy-
GesKHbIC CTANIAPTE] 9KOJIOTHYECKOH 0e30TacHOCTH.

KyuMudecKue IIPUBIHUIGI THKBHAlHN aBapuil XHUMAYECKAX IIPOU3BOJICTE. 3amauu
yrpasieHusa 0€30MacHOCTEIO XHMHAYECKHX TPOU3BOACTB KaK CIOMKHBIX Hepapxu-
qecKHX 06BEKTOB. YIpaBlIeHue 0e30IacHOCTRIO XUMHAYECKHX IPOU3BOJACTB Ha 0C-
| |moBe HOBBIX “E(OpPMAIHOHHBIX TEXHOJIOTHH.

5.6. JlaGopaTopHbIe 3AHATUS

3 kype
No Tema Tac. |
1. |Ompenenenye Kiacca ONacHoCTA IPOMBIIIIEHHBIX OTXOTOB 4
4 kype
No Tema Yac.

9. |KaTanuTrdecKue 3eJCHbIe MPOIECChL. CyOKpUTHIECKOE H3BICICHHC Guonoruuecky| 4
AKTHBHEIX BEIIECTB U3 PACTUTEILHOTO ChIPBAL.
3. | KaTanMTH4ecKye TPOLECCHl B TOHKOM OpraHuHCCKOM CHHTE3E <

6. OGpazoBaTeIbHBIE TEXHOJIOIHH

Kyne By 3apaTUA HMcmonb3yeMble HHTCPaKTHBHBIC o6pazoBaTenbHbIe KonugecTBo
P (JL, JIP ) TEXHOJIOTHH JaCcOB
2 |J | ViTepaKTHBHBIC IEKIIH
—
JIP [pyIIIOBBIC JUCKYCCHH, obcyxaeHNE Pe3yIhTaToB HC- 12
cleIoBaHui, KOH(EPEHIMH J

Hmozo: ' 16

7. OneHo4HbIe CPEICTBA JIsl TEKYMIEro KOHTPOJISI yCIeBAeMOCTH
CobecenoBanue, JOKIa/bI, SK3aMEH. '

TIpuMepHbIE TEMEI NOKIIA/I0B

1. Ananus aToMHOR 3P PEeKTHBHOCTH X E-(akropa it 3a/laHHOTO Habopa XUMHYECKHX
peaKLIHii. '

2. CpaBHeHwpe 3a{aHHOr0 HAOOP2 JIPOMBITIIEHHBIX POLECCOB Ha OCHOBAHMH KPUTEPHEB
3eJIeH0i XUMHH.

3 AHaH3 OJHOTO M3 TEXHOJOTHYECKUX IPOUECCOB B COOTBETCTBHH C IPUHIAIAMH
3eJIeH0H XHMHU.

4. Apanu3 CTPYKTYPEI H XapaKTepa 3arpA3HEHUH Ha IPUMEPE OAHOTO U3 IpeAnpHATHI
XAMITUCCKOi poMBIIeRHoCTH. OleHKa 3 PeKTUBHOCTH HX ¥ THIA3ALAH.

5. Amanu3 OJEOMN 3a7aud U3 Jab0paTopHOro NpaKTHKyMa C TOUKH 3PCHHES 3ETECHOH
vz, Heo6X0IMO TPEIUIONKUTE Iy TH TOBBIICHHA 3¢ (heKTHBHOCTH PCAKIIUA MK 3aMEHEL
AbTEpPHATHBHOM.

6.O1eHKa ¥ BHIBIEHUE 3IIEMEHTOB seeHOM XUMHH B O0IIHX Kypcax XAMHM Ha
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XuvmaeckoM daxynsrere MI'Y (mampuMep, HEeOpraHHJeCKOH, OpraHudecKoH, AHATATHIECKOR
KAMHH).

7.0meHKka AUHAMHKA ITPHMCHCHHA CTOMKMX OpraHMYecKHX 3arps3OuTenci B
IIPOMBIIUICHHOCTH U CEJIBCKOM X03sHCTBE.

8. CocraBieHHEC TEXHOJOTHYECKOH CXEMBI onHoil H3 TEeXHOJIOTHH, OCHOBAaHHBIX Ha
HCIIOJIE30BAHHH BO300HOBIIIEMBIX HCTOYHAKOE SHEprvH I MaTepHaloB.

9, CpaBHEHHE TEXHOJIOTHH NOIyIeHI ODHOTO H TOTO & NIPOAYKTa (mampamMep,
PacTBOPHUTEIS I Kpacok) M3 HCKOIaeMOoro u BO300HOBILEMOT0 CHIPLS C IO3HIHH 3eTeHOI
XAMUH.

Bonpockl K 9K3aMEHY

1 BO3HAKHOBEHHE HOBOTO HAYYHOIO HAIPABICHHSI "yemenas” XAMMA, TPHUMHEL ¥ MECTO 3a-
poskmeHus. Poik 1 32741 "sereHol" XUMHH Ha QOHE IPOM3BONCTEA U HoTpebIeHns XUMHUYCCKUX
BEINECTB.

2 Pecypco- W 9HEProcOepexcHHe Kak IpEIIEeCTREHHAKA  MIeH «3eNeHor XHMHHY.
TIpUHIAIIE 3EICHOH XUMHIH. KpureprH «3eTIeHOro» Mponecca.

3 BzapMojieHCTBHE "senenoit" XMMHH U 3KOJIOTHH. VeToiiunBO€e pa3BUTHE KaK MOACIb HCIIONb-
30BAHUS PECYPCOB.

4 DJKoorHuecKas XuMHUsA. AHTPOIOTCHHOE BO3/(ei{CTBIE HA IPUPOJY B IETIOM 1 PasIit-
Hp1e cocTapsommue 6uocdepsl. Imodanbabe HKOJIOTHYIECKHE TTPOOIEMBL.

5 QcHOBHBEIE BHIIBL 9KOTOKCHKAHTOB.

6 THIIEI OTXOIOB. I[PHHITHIIE! y THIH3ALHH OTXOOB, cIIO0COOBI ¥ CXEMBL

7 DKOIOTAYECKH HYHCTHIC TEXHOJIOTHH. Omnerka XMMHYECKHX PEaKiiii W IPOUeccoB ¢
TOUKH 3PEHUS 3€JI€HOH XUMHUH.

8 Kpurtepun BEIOOpa 3KOTOrHHEECKIT 6e30MaCHbIX MCXOMHBIX BEIIECTB, OIEHKA JKOIOTHHC
CKOi OITaCHOCTH IIPOMEXYTOIHBIX, MOoBOUYHBIX M IEJIEBEIX MPOJYKTOB.

0 Vyer KIMMATHIECKHX 0COOEHHOCTEH TPH CO3/{aHNH HOBBIX TEXHOJIOTHA.

10 IoTpebieHue SHEPrHH B XMUMHIUECKHUX nporeccax. CHIDKCHHE SHEpPro3arpar KaK OIWH M3
IPHHIIAIIOB 3€JICHOH XUMUH.

11 KaTtanmgrHueckde «3eIEeHBIE) IIPOIECChL. [oBble KATATHTHYECKHE HPOLECCHI MOy eHHs
(hapMaKoIOrHIecKux MperapaTos. CeneKTUBHBIE IIPOIECCHL.

12 AnbrepHAaTHBHEIC PACTBOPHTEIH. TTpUHIMIEL BEIOOPA «3EJCHBIX) PaCTBOPHUTEINCH.

13 PecypcocOepesxeHue Ha 0CHOBE seneHol XuMuH. VICIob30BaHue B0300HOBIAEMBIX MC-
TOYHHKOB CBIPBSL.

14 Texmoyoruu mepepaboTKu HHOMACCHL. IlonuMepHl B 3€I€HOH XUMHH. BuormacTMacChl.

15 TexHOTOTHS 3eIeHbIX IPOIeccoB. KOHCTPYKTOPCKHUE KOHIIEITIIAHY JUTS IPETOTBPaeHHs 3a-
TPA3HEHIS OKPYKAIOIIEH CPEIEL. '

16 Onenka XMMHAYECKHX IPOLECCOB B OTHOIICHUU COXPAHEHHs] PECYPCOB M 3ALHTEI OKPyKa-
JOIIEeH cpezibl Ha MIPAKTHKE.

17 IIpaKTHYECKHE IPAMEPBI OCYILCCTBIICHI «3EJIEHBIX) IIPOIECCOB.

18 KaranuTHyecKue IpOLecchl B TOHKOM OpraHuyecKOM CHHTEC3E. KaTanuTH4ecKue IpOorecehl
B IPOHU3BOJICTBE JIEKAPCTB.

19 depMeHTATHBHBLH KaTaIu3 JULL IPOM3BONCTBA OCHOBHBIX XHMHYCCKAX IPOLYKTOB M HX
TpeBpalieHui.

70 Bo300GHOBISIEMOE U HCKOTAEMOE CBIPHE 1 npoGieMa HAPHUKOBBIX Ta30B.

71 TOKCHYHOCTH XUMHYECKHX BEmecTB. be30nacHoCTh 11a60paTOPHOro SKCIEPUMEHTA — 06-
e TOAXO0JT B ITOAX0/ ¢ TOIKH 3peHud 3elleHOH XUMHUH.

22 Poccuiickue U 3apyOesKHbIe CTAHAAPTEL 5KOJIOTHUECKOi HE30ITacHOCTH.

23 XyuMuuecKue MPHHIHIEL THKBHAALMH aBapHil XUMHIECKHX IPOU3BOJICTE.

24 Vrpapienne 0e300aCHOCTBI0 XHUMHICCKHX IpPOM3BOJICTE Ha OCHOBE HOBBIX pH(pOpMAarH-
OHHBIX TEXHOJIOTHH.
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ITpuMep SK3aMCHAIIOHHOTO ounera

®IBEOY BO «Kybanckuii roCyHUBEPCHTET
Kadenpa AHATHTHYICCKON XAMHH
HampasieHue TOArOTOBKY aCIHPAHTOB — 06.06.01 Bromorn4eckue HayKu
Ipoduis MOAr0TOBKHA 03.02.08 Dxonorus (XEMHIECKHC HayKH)
Jipenamuinaa «3exeHas XaMMsT I 3KOJOTHA»

BUJIET Ne 1

1 KaranuTHueckre «3eIeHbIe» IPOIECcChL HogEle KATAMTHYECKHE IPOIECCH MOy eI dapma-
KOTOrHIecKkux mpernapartoB. CenexTHBHBIC MPOLECCEL.
7 Poccuiickue U 3apy0eKHbIe CTaH/[apTE HKOJIOTHUECKOH O€30I1aCHOCTH.

3ap. xadenpoit
I-p XMM. HayK, npodeccop 3.A. Temepnanien

7. Yaebno-mMeToaHIecKoe odecnedenue IHCIATITHHBI
7.1. OcnoBHAast aUTEPATYPA

7 1.1. MeyaTHBIE H3TAHUSI 0CHOBHOI JMTEPATYPEIL:

1. JI. K. Cangosuuxosa, JI. C. Opunos, Y. H. JlozanoBCKas. DKOJIOTHs H OXpaHa OKpyIKaroIeH
CpeNBI IIPH XMMHIYECKOM 3arpssHeHIH /- Wam. 3-e, mepepad. - M.: Bpicmias 1Koia, 2006. - 334 c.

2. B. B. I[IpoxopoB. DKOJIOTH YeJI0BEKa. y4eGHUK i1 CTYICHTOB BY30B /- 3-¢ m3A., crep. - ML
Axanemus, 2007. - 319 c. :

3. B. ®@. [IpoTacoB. DKOJOTH, 30POBBE 1 OXpaHa oxpyarortet cpenpl B Pocenn /- 3-e U3, -
M.: [PunaHCE 1 cratuctukal, 2011. - 671 c.

4. A. B. Toponkos, C. . CantaHoBa. DKOJIOTHA BUSYaIBHOM cpensl /- V3n. 2-¢, nepepab. u
jor. - Canxr-TleTepOypr [# Ap.]: Jlans, 2013. - 186 c.

7.1.2. DOeKTPOHIbIE H3TAHUS 0CHOBHOM JHTEPATYPhI:

1. Oxonenona, A.A. DKOIOrHIECKHH MOHUTOPHHI" yueGnoe mocobue s CTy/ICHTOB BBICIITHX
yueOHBIX 3aBECHIH / A.A. Oxonenoga, I'.C. Eroposa ; Bonrorpajickui rOCY/IapCTBEHHBIH TEXHU-
yecKmil YHHBEPCHTET. - Bonrorpat: Bour['TVY, 2014. - 116 c.: Wl - Bubmnmorp. B kif.; To xe [Dmex-
tpommkii pecype]. - URL: http://biblioclub.m/index.php?pa,qe:book&id=25 5954.

2. Amues, P.A. Octopsl 00IICH 3KONOIHH H ME>KIYHAPOAHOM SKOJIOTHYCCKON ITOJIUTHKH
[DnexTpoHHEI pecype]: yuebroe nocobue / P.A. Amues, A.A. Aspamenko, B.JI. Basunesa. —
Dnextpon. jaH. — Mocksa: Acmexr Ilpecc, 2014, — 384 c. — PexxuM  JOCTYTA:
https://e.Janbook.com/book/68658.

3. Jlpyros, FO.C. MOHHTOPHHT OpraHHIeCKUX 3arps3HeHHil IPUPOJHOHN CPENEL 500 meToaHK
[DnexTpoHHEI pecype] / 10.C. Ilpyros, A.A. Pomui. — ONEKTPOH. Jad. — Mocxkea: WUsnarenb-
creo  "JlaGopaTopust — 3HaHHi', 2015. — 89 ¢ —  Pexum  JOCTyI&:
https://e.lanbook.com/book/70713.

7.2. lomoaHATENbHAS JATEPATYPA
7.2.1 IleyaTHbIE H3/AHUA [AOTMOTHHTEILHOMH IuTepaTypbl:

1. J1.C. Opnog, JL K. CajioBHHKOBY, V1 1. JlozaroBcKast. DKONOTHS 1 OXpaHa OHocheps! Ipi
XUMHYECKOM 3arpsa3HeHuH / - 2-€ w31, epepal.u oI - M. : Bicimas mKona, 2002. - 334 c.
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9 10. A. Camo)XHAKOB, P. A. Ammes, C. H. Kamvbikos.PagioakTHBHOCTD OKpYIKAFOLIEH CPETIb
: TeOpHs U IPAKTHKA : [yuebHOE mocodue UL CTyIEHTOB BY30B] /- M. : BUHOM. Jlaboparopu
spammi, 2010. - 286 c.

3. T. A. Tpudorosa, H. B. Ceympanora, H. B. MUIIEHKO. TTpuKiaHas 3KOIOTHA /3-e u3M. -
M.: Axanemmueckmii IIpoexT : Tayneamyc, 2007. - 382 c.

4 JTx. E. JxupapX. OCHOBHI XUMHIH OKPYKAIOLIEH cpensy/ Ilep. ¢ aur. B./.Topukosa
HOJ Pexl. B.A.Wsanopa. M., Ou3MaTIHT, 2008. 639 c.

7.2.2 DileKTPOHHbIE H3AAHHI ﬂononnm'enbﬂoii JUTEpaATypbI:

1.Haymosa JLI"., MupKuH b.M.Kparkuii cioBapb MIOHSATHI ¥ TEPMUHOB COBPEMEHHOM KOJIO-

run/VznaTenseTBo «JIaHby.
2.CrpaBodHHK HEKEHEPA IO oxpate OKpYIKAIOIIEH CPE/IBL. (Dxornora) /M31aTenbeTBo «JTanby.

7.3, Ilepeyers OCHOBHBIX HOpMATHBHBIX IOKyMEHTOB

1. 3axon Poccuiickoit ®enepanii «OB oxpaHe OKPYXaIomeH Cpebn N 7-®3 ot 10.01.2002 1.
(B pex. T 05.02.2007 1.);

2. BonHbIH KOIEKC Poccuiickoit @enepanui Ne 74 @3 ot 03.06.2006

3. IonoxeHnue 00 OIEHKE BO3AEHCTBHS HaMedaeMo# XO3SMCTBEHHON 1 WHOM JesaTeIIbHOCTH Ha
OKpY?KAIOIIYIO CPENLY B Poccmiickoit ®eneparnuu (YIB. Ipukasom TKD Ne 372 ot 16 mas 2000 T.);

4. KoHBEHIHSA 110 TPENOTBPAIICHIIO 3arpsA3HEHKT MOpst cGpocaMi OTXOLOB 1 JAPYIAX Marepua-
o, BamuurroH, JIOBJIOH, Mexuxo, Mocksa, oT 29 nexabps 1972 T, No 2594, parud.15 nexabps
1975 r. (CCCP);

5. Kompentyas 00 OLCHKE BO3ASHCTBIA Ha OKPYIKAIOIIYIO CPely B TpAHCTPaHMYHOM KOHTEKCTE
OOH. DKOHOMHYECKHI 1 Conpanereii CoBeT. Eppomneiickas 9KOHOMHYCCKaL xomuccHs. PUHIITH-
. 25.02-01.03.1991 1. Iloxmucana [IpaBHTETHCTBOM CCCP 06.07.1991 r., mepuoj JEHCTBHA —
¢ 06.07.1991 r. IToaTBEpMACHO [IpaBUTENBCTBOM P® or 13.01.1992 r. Ne H-11, TII MUAJL PD;

6. KOHBEHIHS [0 OXpaHe H MCIOJE30BAHMIO TpaHCTpaHMIHBIX BOJOTOKOB U MeKIyHAPOIHBIX
03&p, XeJNBCHHKH, 17.03.1992 r., parud. 18.03.1992 r., BBEACHA B neiictsue IlocTaHOBICHHEM
IIpasurenscTea PO OT 13.04.1993 1. Ne 331;

7 KoHBeHIMS O TPaHCIPAHHYIOM Bo3meiicTBAY IPOMBIIIICHHAIX apapuif, XCThCHHKH,
17.03.1992 r., parad. 18.03.1992 r., BBEJIeHA B ACHCTBHC C 04.11.1993 1. pemenuem [IpaBATeIb
cra PO ot 04.11.1993 1. Ne 1118 _

8 TOCT 17.1.3.07-82 Oxpara TpHPOLBL. Tunpocdepa. [TpaBuia KOHTPOIL KadgecTBa BOJBL BO-
J0EMOB ¥ BOJIOTOKOB.

9. TOCT 17.1.3.08-82 Oxpana MPHPOAEL. T'uppocdepa. [IpaBHio KOHTPOIA KauecTBa MOPCKHX
BOI. -

10. TOCT 17.1.5.04-81 Oxpauna YPHPOZEL, Tuppochepa. IlpuGopet H yerpoifcTsa A
orGopa, MEPBHYHOMN obpaborkn M XpaHCHHA npo6  mpEPOJHOH  BOJIBL. O6mmue
TexHEYecKre TPeOOBAHM.

{1. TOCT 17.1.5.01-80 Oxpaua TPHPOIBL T'uppochepa. OOuIe tpeboBannsd K otbopy
1po6 JOHHBIX OTIOIKEHYH BOAHBIX OOBEKTOB [ aHATM3A HA 3arpsi3HEHHOCT.

1. Meromudeckue yKazanus Ne 40 110 OpraHu3aryy CHCTEeMEL HabroNeHUH ¥ KOHTPOJLT 32 38~

rpA3HEHHEM Mopeil 1 yCTBEB PeK.
7.4. TleproanyecKue M3IAHM

1. Be30macHOCTh B TexHOChEpE
9 Be30nacHOCTh JKU3HEIes TebHOCTH
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3. Brosorus BHY TPEHHEX BOXL

4. buonorus MoOps

5. BogHbIe pecypehl

6. T'e0aKOIOrIs

7. 3amATa OKPYIKAIOLIEH CPE/IBL B HedTera3oBOM KOMIIICKCE
8. OxeaHoJIOTUA

9. DKOJIOrAYeCcKHe CHCTEMEL H puOOopEI

10. Dxomorus

7.5. aTepHeT-pecypesl

1. [Topran «AHAIATHICCKAS] XUMUA B Poccum» http://www.wssanalytchem.org

2. Ilopran XHMHKOB-aHATATHKOB. AHATITUYECKAS XUMUS B METPOJIOTHI WWW .anchem.ru
PoccrifcKkoe XeMOMETPHIECKOE 00IMECTBO http://rcs.chph.ras.ru

3. WWW.SCOpus.com,

4. WWW.SCirus.com

5. MeyepalbHOE arcHICTBO II0 TEXHATECKOMY PETYIHPOBAHHIO H METPOJIOTHH, www.gost.ru;
Gasa HOPMATUBHLIX JJOKyMCHTOB;

6. BHUWKWY, caift: www.standards.ru; 6asa AMCIL «'ocynapCTBEHHBIH PEeCTp THIOB CpencTB
U3MEpEHHH, JONYIIEHHBIX K obpallieHHIO B PO»;

7. www. 1 gost.ru; 6a3a METOJMK BBITONHCHIA H3MepeHuH

7.6. MeToauuecKie yKa3aHus H MAaTepHaJIbI 0 BHIAM 3AHATHI
MeTouHuecKne PeKOMeHAHH ACIHPanTaM 1o Oprafu3ANHI U3y e AV CIATLIHHBI

Y CrielHoe OCBOCHHE IMCITUIUIIHEI TIPEAIoNaract AKTHBHOE, TBOPIECKOE yqacTHe acipan-
TOB I1yTeM ILTAHOMEPHOH, [OBCEIHEBHOM PabOTEL

O6mue peKoMeH/ 1AM _

Wsydenue JIACIMILIHHEL CICYCT HauMHATh C [popaboTky paboued MmporpamMMel, ocoboe
BHIMAHME, Y IeIss IEIsM 1 3a1a1aM, CTPYKTYPE M COLIEPIKAHHIO Kypea.

Pa6ora ¢ KOHCIEKTOM JIEKIHH

I[IpocMOTPHTE KOHCIIEKT Cpasy Tocie 3aHATHH, OTMETHTE MATEPHall KOHCIICKTa JeKIui, KO-
TOPEIH BEI3BIBACT 3ATPYIHCHHA I moruManus. IlombITaiTech HAlTH OTBETHI HA 3aTpyAHHUTEIBIBIE
BOIIPOCHI, HCIIOJB3YsI PEKOMEH/Ly EMYIO nuTepatypy. Ecimi caMOCTOSTENbHO HE ymanoch pa3o0pars-
cs B MaTepuaie, chopMyIHpyHTES BOIPOCEL 1 obpaTuTech 3@ MOMOIIBIO K IpENoaBaTeNio Ha KOH-
CynbTalMy WK GrDKafImed ITEKITHH.

PerynspHO OTBOAHTE BPEMs UL [OBTOPEHHs MPOHIEHHOTO MaTcpuand, mpoBepsia CBOH
3HAHMAS, YMEHUS ¥ HABBIKH 110 KOHTPOTLHBM BOIIPOCAM.

BrimonseHue JadopaTopHbIX pabor

Ha 3aH4THH IIOIYIHUTe ¥ IPEIOAaBaTCI rpadHK BEITOTHEHM maGopaTopHEIx pabor. 063a-
BeIUTECh BCEM HEOOXOMMbIM METOIIECKIM 00ECTICUCHHEM.

ITepen NOCENICHHEM 1abopaTOPHH M3YIHTE TEOPHIO BOIPOCA, IpEII0NaracMoro K ueeieno-
BAHMIO, O3HAKOMBTECH ¢ PYKOBOJCTBOM IIO COOTRETCTBYIOMEH paboTe M MOJrOTOBRTE MPOTOKOJ
nipoBe/ieHns PaboTEl, B KOTOPEIHA 3aHECHTE!

HazBaHue paboThl;

3arOTOBKH TAOIHILL UL 3aII0THEHIL SKCIEePUMEHTAIBHBIMA JIAHHAMA HAOJFOICHHIH;
ypaBHEHHI XUMHUICCKHX peaxiui [peBpalIeHui, KOTOPHIC OymTyT OCYIIECTBIEHBI NPH
BBINOTHEHIH DKCICPUMEHTA;

— pacuetHBIE HOPMYIBL.

OdopmeHue OTYETOB JIOJDKHO IPOBOUTHCS OCTIE OKOHIAMMA paboTh! B TabOPaTOPHH.

s TOATOTOBKYM K 3aIMTE OTHETA cieyer MpOaHATM3HPOBaTh HKCIIEPAMEHTAJIBHBIE Pe-
3yNBTATHL, COMOCTABATE HX C J3BCCTHEIMM TEOPETMUECKHMHU IOJIOMKEHASIMH HIIH CIIPaBOYHBIMHE

|

|
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TAHHBIME, 0000MIHUTE Pe3yIbTaThl HCCeIOBAHMIL B BI/IE BEIBOJIOB IIO pabote, IOATOTOBATE OTBETEHL
Ha BOIPOCEH!, IPYBOTMMBIE B METOMHCCKIX yKa3aHUSX K BBIIOJTHCHHMIO 1aBopATOPHEIX PadoT.
MeToAnIeCKIE PEKOMEH/IAIMHI TP eNoaBaTEIIM [0 METOHKe MPOBEIeH s 0CHOBHBIX BIJIOB
yaeOHBIX 3aHATHH

Jlexuum ,

Memodura ymeHUsl Texyuti

JTeKIH ABJSEOTCS OJIHHM K3 OCHOBHBIX METOTIOB oGydeHust 1O TUCIHIITHHE H JIOJDKHET pe-
IaTh CleIyIoIIHe 3a1atm:

. P3TI0HTH BAIKHEHAITHI MaTepUall IPOrpaMMBI Kypea, OCBEIAIOIII OCHOBHEIE MOMCHTEL

— pa3sBUTH y ACIHPAHTOB HOTpeOHOCTE K CAMOCTOATENBHOM paboTe Haz yaeOHOH 1 HAyIHOM
JNATEPATypPOH.

[iaBHO 3amadeil KamoH JeKIAH JBIHCTC! PACKPBITHE CYIHOCTH TEMBI M Atajlis ee TIaB-
HETX IoJiokeHui. PexoMeHyeTcs Ha TIepBoit JICKIMH OBECTH /10 BHUMAHH ACIMPAHTOB CTPYKTY-
py Kypca U €ro pasfenel, a B JAbHEHITEM YKa3pBaTh HA9alo Kax/Ioro paspena, CyTh U ero 3anatm,
a, 3AKOHYHEB H3II0XKEHNUE, TIO/[BOJUTE UTOT IO 3TOMy pasfieny, ITo0bI CBA3aTE ero Co CJIEYIOIIHM.

Codepoicanue nexyull

CopepikaHHe JIEKIUH OIIpeeNsIeTCs paboueit mporpamMmoin Kypca. Kpaiine >xeaTesbHO,
4TOGEI KayKas JeKI[Hs. OXBAThIBANA M HCHCPIIBIBAIIA oTpeIeNieHHyI0 TeMy Kypea H IIpeJICTaBILIIA
coBoii TOrHUecKy 3aKOHYCHHYIO pabory. JTydmie COKpaTATh TEMY, HO HE JIOIyCKAaTh IIepephiBa ¢ B
TaKOM MECTe, KOTJIa OCHOBHASI Mest €Ille OIHOCTRIO HE pacKphITa.

JIaGopaTopHbie 3aHATHS

Memooura npogedeHs, 1abopamopHuIx 3aHAMUL

[TensiMy IPOBECHIS 1aboPATOPHEIX padoT ABILIFOTCA:

—yCTAHOBJIEHME CBsI3eH TEOPUH C IpaKkTHKOH B opme SKCIIEPEMEHTAILHOIO TOITBEPK/IC
HHS [TOJIOKEHUH TEOPHIH;

—obyueHre ACIUPAaHTOB YMCHHIO AHATM3APOBATH MOTYYEHHbIC Pe3yIbTaThl,

—KOHTPOIH CAMOCTOSTENEHOM paGOTh! ACIHPAHTOB 1O OCBOCHHUIO KyPCa,

—o0ydeHye HaBbIKaM po()eCCHOHATBHOM NeATeIbHOCTH _

Llenu nabopaTopHOro IpaKTAKyMa JTOCTUTAIOTCs HAMITYTIIHM obpa3oM B TOM ciyvae, ecliu
BEITTONHEHAIO SKCIIEPHMEHTA MIPEIIECTBYET ompe/ielICHHAA TIOAr0TOBHTEIEHA BHEAyIUTOPHAT Pa-
Gota. [TorToMy TIpenofasarels 00s13aH JIOBECTH 110 BCEX ACIUpPANTOB rpad¥K BEIIOTHCHIA nabopa-
TOPHBIX PabOT C TEM, 4TOOBI OHH MOTJIH 3aHUMATHCA JleNeHApaBIEHHOR noManHei HOATOTOBKOH.

Ilepen HagagoOM OHEPE/IHOTO 3aHITHI TIperoaBaTelb JI0JDKCH yIOCTOBEPUTHCS B TOTOBHO-
CTH acIUpaHTOB K BBIIOJHCHUIO naGoparopHOit PaboThl IMYTEM KOPOTKOTO cobecemoBaHusd | 11PO-
BEPKH HAIH4Hs Y aCIMpaHToB 34rOTOBJIEHHBIX IIPOTOKOJIOB IIPOBE/ICHHA paboTEHL

7.7. TIporpamMmMHoe ofecreeHne COBpEMEHHbIX ]fIHtllOpMall,lIOI-ll-IO-KOMMYHHKRI.‘[HOHHBIX
TEXHOJOTHI '

JTHIEH3HOHHEIE KOMIBIOTCPHBIC POTrpaMMEI 00paboTKH JIAHBBIX IPOrpaMMHO-aIlIapaTHEIX
KOMIUIEKCOB TPUOOPOB: CIEKTPOPOTOMETP AA-6800, Dypbe-CICKTPOMETP nadpakpacueii IR
Prestige-21, “Shimadzu”, Tazossii xpomarorpad «Kpucrann-2000M», CIEKTPOMETP © HHTyKTHB-
HO-CBA3AHHOM IUIa3MOM ICAP-6500Radial, «Termo», Ta30BBII xpomarorpap GC 2010
“Shimadzu”, JKIIKOCTHBIH xpomarorpapp LC 2010 “Shimadzu”, Tra30BBIH XpPOMAaTO-MaCC-
cexrpomerp GCMS-QP 2010 Plus “Shimadzu” u Ap.; Microsoft Office Excel, STATISTICA,
3NEKTPOHHEIE OHOIIOTEKH «Wiley8 mass spectral library» 1 «NIST-05», HATETPUPOBAHHBIC B
nporpaMMHo-annapaTHmﬁ xommeke npubopa GCMS-QP 2010 Plus.

8. MaTepHaJbHO-TEXHIIECKOE ofecneuesHe I CIHIIMHBI
T IpOBEJCHH 3aHATHH 110 JUCTIHILTHEE, TPSLYyCMOTPEHHOH yueGHbIM MITAHOM HOJNOTOBKH
ACTIHPAHTOB, UMECTCA HeoOX0mMas MaTepHalbHO-TCXHIIECKaT Gasa, COOTBETCTBYIOIIAA [CHCTBYIO-
[I{AM CAHATAPHEIM I TPOTHBOIIOIKAPHBIM IIPABIIIAM ¥ HOpMaM.:
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BTPMSﬂHfIHBMH HpOGKTOpaMH ¢ BO3MOMKHOCTEO

eMOHCTpAIHH yueOHOro MaTcprand;
JIKITFOUESHHBIMA

— NEKITHOHHAL ayaIATOPH, ocHameHHas MYyJT

poakmodenns K Wi-Fi, MapKepHbIMI JOCKaM¥ TSt [T
— CHelMANA3HPOBAHHEIE 1a00PaTOPHH C AHAIATHYECKAM 000py (OBaHKeM H 110

K HEMY KOMIILIOTEPHBIMH CpG,IICTBaMH apTOMAaTH3alHH K 06p360TKH IaHHbIX,
— anaparypHoe H HpOI‘paMMHOG obecricuenne (H COOTBETCTBYIOLIHEC METOAUYCCKHC Marepua-

JIBT) UL IPOBEICH I CAMOCTOSITENEHON paGOTHL [0 IMCIUILIAHC.
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