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Paboyas nporpamma paspaboTana B COOTBETCTBHH ¢ TpeboBaHusMH DeleparbHOrO rocyIapeTBeH-
HOTO 00pa3oBaTeNbHOrO CTaHAaPTa BBICIIET0 00pa30BaHHS 110 HAIPABIEHHIO NOATOTORKH HAYYHO-
nejarorudeckux Kanpos B acnmpantype 06.06.01 «buonornyeckne Haykn» B Ha OCHOBaHHM y4ed-
HOTO TIIaHa OCHOBHOM 0Opa3oBaTebHOH nporpamMel mo HanpasieHuio 06.06.01 «Buonorudeckue
Hayku», npoduis 03.02.08 Dxonorus (XUMHYECKHE HAYKH).

CocraButenu:

ji 7”%1 Kucenea Haramus BianuMupoBHa, KaHIHIaT XMMHAYECKHX HAyK, JOIEHT
kadenpel an WYECKOH XHMHH.

~ Ironko Tartbsina ['puropbeBHa, JOKTOp XHMHYECKHX HayK, Ipodeccop  Ka-
&« .
dbemprr ananAaTHIECKON XUMUH.

Paboyasi mporpamma paccMoTpeHa M yTBepiKIeHA HA 3ace[aHMH KadeIphl aHATHTHYECKOH XHMHH
18.05.2021 r. mpoTokox Ne 5.

3aBenyromuii kadeapoi
aHAITHTHYECKOH XHMHH,
I.X.H., ITpodeccop 3.A. Temepnamesn

Paboyas nporpamma ono6peHa Ha 3aceJaHHH Y4eOHO-METOIHYECKOH KOMHCCHH (akynpTeTa XUMHH
H BBICOKMX TexHonoruii 24.05.2021 r. mporokon Ne 7.

[Ipencenarens YMK
(haKyabTeTa XHMHH M BBICOKHX TEXHOJIOTHIA;

K.X.H., JIOIIEHT - — A.B. becnanos




1. Ies 1 321244 OCBOEHHS TACHHITHHBI

I{enBI0 OCBOEHHS JUCIHIUTHHEL «3eeHas XHMHS i OKOJIOTH:D) ABIACTCA (hopMHpOBaHHE Y
ACIIHPAHTOB NPEJCTABICHHS O BO3MOXKHOCTSX, POIH H MECTE "3e1EHOH XHMHH' B COBPEMECHHOM
eCTeCTBO3HAHAH; PEICTABJIEHHE O CBA3M 3€JICHON XHMHH H SKOJIOTHH, @ TAioKe O BKIAAC, KOTOPBIH
3e/leHas XEMHSA BHOCHT B OCYLIECTBICHHE YCTOHYHBOTO Pa3BUTHS YCTIOBEICCTRA.

OcrogHbIMU 3a0ayami TACITHIITAHBL SBIIAIOTCH!

— O3HAKOMHTBH C IPENOCHUIKAMHA CO3/[aHHS 3€TIeHOH XMMHH, €¢ OCHOBHBIMU NOHATHSIMH,
KpyroMm mpo0mieM, MoJHAMAaeMbIX 3eeHoM XuMHuell, HayYynTh aCIHPaHTOB IPaMOTHO HHTEPIPETHPO-
BaTh MPHHIUIIEI «3€IEHOH XHMHI;

— HAy4YUTh IPHMEHECHHIO NPHHIHIIOB «3eJIeHOH XHMHH» B TOBCEHEBHON HayIHOH (XHMH-
geckoif) IpaKkTAKe IS PalMOHANBHOH H GezonacHo# pabOTHl ¢ XMMHYECKUMH BEMIECTBAMH, IIpH
BEITIOHEHNH XHMHYECKAX IKCIIEPAMEHTOB H pa3paboTke HOBBIX CHHTETHYECKHX pHEMOB;

— JaTh OCHOBBI COBMECTHOIO (KOMTUIEKCHOIO) HCIIONE30BaHUs IPHHIHIIOB "3e€H0H XH-
MHH" B pa3IHYHBIX CHTYaIlHIX.

2. Mecro aucnmiLiaEbl B crpykrype OOII BO

JTucnumzHa «3eIeHas XUMEA ¥ 9KONIOrHsD) SBICTCS JACIUIUIMHOM 10 BRIOOpPY BapHaTHB-
HOit yacTu 6y0ka «/IHCIMILIHHEE! (MOTYIH)» y4eOHOro IIaHa N0 HANpPAaBICHUIO 06.06.01 «buomno-
ruyeckue Haykm», mpoduis 03.02.08 Dxonorus (XUMHIECKHE HaYKH).

3. TpeGoBaHusi K Pe3y/IbTATAM OCBOCHHS CO/AEPKAHHS IHCIHILTHHBI

B pesynbTaTe H3y4eHHS TUCIHUIUIAHEL Y aCHPAHTOB JOTDKHO copMHpOBATECA:
- 3HAHEe IPHHIMIOB «3ENEHOH XHMMHI) H IOHAMAaHHEe HEOOXOMMOCTH HX COOTIOICHHS;
- yMEHHeE NPUMEHSTH IIPHHIMITEL «3ENEHOH XUMUI) TIPH BBIIOIHCHAH XHMHICCKUX IKCIICPH-
MEHTOB ¥ pa3paboTKe HOBBIX CHHTETHYECKHX IPHEMOB;
- KyIbTypa o0OpalneHss ¢ BelleCTBaMH H MaTepHallaMH, KaK B MacmTabax XuMIdecKoii j1abo-
PATOPHH, TAK B COMEATbHON Chepr;
- yMeHHe POBOJHTH ONEHKY BO3MOXHBIX PHCKOB IIPH HENPABHIEHOM obpameHud ¢ XHMHU-
YeCKHMH IIPOIYKTaMH, BENIECTBAMH H MaTepHaIaMH.
JUist H3yHeHds UCIMILTHHEL «3e/IeHas XHMHSA H SKOJIOTHSD aCIIHPAHT J0IDKEH:
3uaTe
- IPMHITATIEL «3eEH0H XUMHII) B IOHMMAHKE HEe0OXOIUMOCTH HX COOMIONIEHH S,
Vmers:
- IPAMEHATE TPUHIAIEI «3ETEHON XUMHUMY [IPH BBINOTHEHIH XUMHYECKHX SKCIEPAMEHTOB H
pa3spaboTKe HOBBIX CHHTETHICCKHX IPHEMOB;
- [POBOJMTH OLEHKY BO3MOKHBIX PHCKOB IIPH HENPAaBAUJILHOM obpalleHuH ¢ XHMHYECKAMHU
IpOJIyKTaMH, BeICCTBAMH ¥ MaTepHalaMu
Buagers
- KynbTypoii 0OpalleHHs ¢ BEMECTBAMH H MaTEpHAlIaMH, KakK B MacmTadax XHMHIecKoH 1abo-
paTOpHH, TaK H COIMATBHOM Cheph

4. Tlepeqens GpopMHpPYeMbIX KOMIETEHIHH H 3TaNbl HX dbopmupoBaHusd

B Xome M3ydYeHHs HMCIMIUIMHBI ««3eleHad XHMHA M JKOJIOTHS» aCHHpaHT npuobpeTaeT
npogeccuoransHylo KOMICTEHIHIO!
- CIIOCOBHOCTS NMPEMEHATE COBPEMEHHBIE METOJOJOTHIECKHE MOJXO/BL K PEIICHHIO MpO-
6acm oxosoraeckoii GesomacuocTn (TTK-3).



PacmudpoBka KOMIETEeHUHH B COOTBETCTBHH C KapToil KoMIeTeHIHi OCHOBHOH
00pa3oBaTeIbHOM POrPaMMBL:

Uunexc | Comepkanne KoM- | B pesynbTare H3ydCHHA yueOHOM JMCIHILIMEEL 00y4aro-
Komre- | mereHian (MM e€ | MHecs MOJDKHEI

TEHI[HH | YaCTH) 3HaTh yMETh BJIAJIETH

MK-3 | cmoco6HOCTH MPH- OCHOBHBIE COBpE- | KPHTHYECKH aHa- HABBIKAMH
MEHSTH COBPEMEH- | MEHHBIE METOZBI | JIA3HPOBATH BO3- [IPaKTHYECKO-
HEIE METO/IOJIOTHYE- | KOHTPOJIA U aHa- | MOYKHOCTH METO- TO IIPAMEHE-
CKHE TOIXOMBI K nu3a 00BEKTOB JIOB KOHTPOJIA H HHsI OCHOBHEIX
peleHuro NpobieM | OKpYXalomer HCIIOB30BaTh [10- | METOJIOB aHa-
3KOJIOrHYECKOi 6e3- | cpensl Ty4eHHY}O HH- JTHTHYECKOTO
OITaCHOCTH dhopMaruro st KOHTPOJIA

MOCTPOEHH aHa-
JIATHYECKHX CXEM
C y4ETOM IepCIeK-
TUBHEIX HaIpaBblie-
HHMI HX pa3BUTHA,
COBPEMCHHBIX
pobeM U TeopHi
B 00J1acTH aHaH-
THYECKOTO KOH-
TPOJIS

TLianapyeMble Pe3yIbTaThl 00y IeHHs, XaPAKTePH3YIoMHe Pe3yIbTaThl, STAlb]
¢opMupoBaHHs KOMIETEHIMIi H KPHTCPHH HX OICHHBAHMS

YpoBHH
thopMupOBaHHSL 3Haer YMmeer Brnageer
KOMIIETEHLHH

IK-3 - ciocoGHOCTh MIPUMEHSITE COBPEMEHHBIE METOI0TOTHIECKHC TIO/IXO/BI K PEIIEHIIO

npo6IeM 3KOJIOTHYECKOH Ge30I1acCHOCTH

[Toporossri (parmMeHTapHEIE ¢bparMeHTapHOe ¢parmMeHTapHOE
3HAHWS COBPEMEHHBIX | HCIOJIb30BaHME 3HAHWH B | IPHMCHEHHE METOJIOB
METO/IOB 00IacTH COBPEMEHHBIX OLIEHKH 9KOJIOTHYECKOH
9K0aHAJTMTHIECKOI0 METOJIOB CHTYaIUH IIPH
KOHTPOJIS JUIs aHATH3a | 9KOaHATHTHIECKOTO YCIIOBHAX
M OIICHHBAHHA KOHTPOJISA UL aHAMU3a B | MHOro(pakTopHOro
pasnuuUHBIX (GAaKTOB M | OLCHHBAHHS Pa3THIHbIX aHTPOIIOTEHHOTO
ABJIICHHH B (haxToB U ABJICHHH B BO3JIEHCTBHA Ha CPELY
OKpYJKaroIeii cpesie OKpYyalommei cpeje oOHTaHH

BazoBsrit chopMHEpOBaHHEIE, HO | B IEJIOM YCIICITHOE, HO B menom ycnemsoe, HO
cojepyKalue comepikainee OTAEIbHBIE | COOEpIKamee
OT/Ie/IbHEIE TPOOEIEI pOGEIE! UCTIONE30BaHAE | OTAETBHBIE IPOOEIEI
3HAHMS COBPEMEHHBIX | 3HaHHH B 00J1aCTH [pHMEHEHHE METO/IOB
METOJIOB COBpPEMEHHBIX METO/IOB OLIEHKH 9KOJIOTHYeCKOM
9KOAHATHTHIECKOT0 JKOaHATATHYIECKOTO CHTYaIHH IIPH
KOHTPOIIS Ul aHATH3a | KOHTPOJII JUIA aHATH3a B | YCIIOBHAX
M OIICHUBaHHA OIICHMBAHMS PA3IMYHBIX | MHOro()akTOpHOTO
pasm9HbIX GakrtoB M | HaKTOB H sBICHHUH B AHTPOIIOreHHOTO
ABJIEHHUHA B OKpYAmarouci cpeac BO3OciicTBHA HA cpeay




YpoBHH T
(hopMHpPOBAHHAA 3Haer Vmeer Brageet
KOMIIeTeHIMH
OKpYJKarollel cpene oOHTaHHA
[TossumeHHBIH | chopMHpOBaHHEIE chOpPMUPOBaHHOE YMEHHE | YCIENIHOE ¥ CHCTEMHOC
CHCTEMATHYECKHE HCIIOJIL30BATh 3HAHHS B IpUMEHEHHE METO/IOB
3HAHWS COBPEMEHHBIX | 006IaCTH COBPEMEHHBIX OIEHKH 3KOJIOTHIECKOH
METO/IOB METOJIOB CHTYalHH IpH
9KOaHAIATHYECKOTO 3KOAHAITMTHYECKOIO YCIIOBHSAX
KOHTPOJIA IVl aHAJIA3a | KOHTPOJIA JULA aHAH33 H MHOr0(haKTopHOro
M OLICHUBaHHA OIICHMBAHMA PA3IHYHBIX | @HTPONOIE€HHOIO
pa3NHYHBIX (aKToB U (haxToB H SBJICHHH B BO3/ICHCTBHSA Ha Cpe/ly
SIBJICHHIL B OKpYy>Karollei cpeie oOuTaHHA
OKpYJKaroleH cpene

4. Conep:xkaHHe H CTPYKTYPA THCHHIIHHBL
4.1. Copep:raHue pa3/ie/IoB JHCIHILTHHEI

Ne

Jenaa

HanMeHOBaHHE
paszena

Copnepxanue paszena

@®opma TeKyIEero
KOHTPOJIA

Paspabotano ¢
y4acTHEM Ipe-
cTaBUTENEH pa-
foronarenel
(yxazats opra-
HM3AIHIO)

2

3

4

5

Beenenne. KoH-
Iennus yCTOHYH-
BOTO Pa3sBHTHSA H
TpHU €€ COCTaBJIA-
IOIIHE

BO3HHKHOBEHHE HOBOI'0 Hay4IHO-
ro HampapjeHHsA "3eleHas' XH-
M, IPAIHHEL B MECTO 3apOXKJIe-
mus. Pombs M 3amaud "3eneHOH"
XHMHH Ha (OHE NPOU3BOJACTBA H
notpebiieHnsT XHMHYECKHX Be-
mecTB. Pecypco- H 3HeprocOe-
peXXeHHe KaK NpeIleCTBEeHHH-
KH HIeH «3eJIcHOH XHMHH).
[IpUHOUOEL  3€NEHOH  XHMHH.
HoBele mOIXO0/Abl K HCIIOJIB30Ba-
HHI0O TPHPOIHBIX  PECYPCOB.
Kpureprn «3€71€HOro» mporecca.
BsaumopeiicTeue "3eneHOH" XH-
Muu H SKonorud. KoHmemmus
YCTOMYMBOIO Ppa3BUTHS. Y CTOH-
YHBOE pa3BHTHE KaKk MOJENIb HC-
mosk30BaHAS  pecypcoB. Kimode-
Bas pOJb XMMHMH B OCYINECTBIC-
HHH YCTOWYMBOTO Pa3BHTHSA.

CobecenoBanue

[UIATH 1o
00O

Dkonoruueckas
XHUMHL.

AHTpOIIOTeHHOE  BO3JIEHCTBHE
Ha OPHPOAY B IEIOM H pasiny-
HBle cocTaBisomue Omochepsl
CospeMeHHas XHMHYeCKas IIpo-
MBINUICHHOCTE, OrpanmieniocT:
YIIIeBOIOPOJHOTO CBHIPbS H HC-

CobecemoBanne

IJIATH no
PO




TOYHHKOB. B0300HOBIsAEMEIE HC-
TOYHHKHA XHMHUYECKHX BEIIECTB.
VTIIeKHCIIbId ra3 Kak IOTeHIH-
ANLHBIM UCTOYHHK JUIS XHAMHAYIC-
ckoii mpoMemuieEHOCTH. Ocobas
POJTH YITIEKHCIIOTO Iasa ¢ TOIKH
3peHns KpyroBOpOTa yIJeposa,
rno6aJBHOro MOTENJIEHHT B XH-
Mugeckoro pecypcea. I'mobanbHbie
skonoraaeckue mpodnemsl. Oc-
HOBHBEIE BHIBI SKOTOKCHKAHTOB.
Tumnst oTx0A0B. [IpHHIMIIE] YTH-
JTH3AIEHE OTXO0J0B (3KOHOMHYE-
CKHe W XHMHYECKHE).

HoBple  XHMHYE-
CKHe TEXHOJIOTHH H
HCTOYHHMKH  JHEP-
THH.

OneHka XHMHYIECKHX PeaKuui u
IPOIECCOB C TOYKH 3PeHHUA 3€-
neHoil xuMuu. KoIH4YeCTBCHHEIE
OlleHKH B 3eneHoit xumuu. Kpu-
Tepud BbIOOpa OKOJNOTHIECKH
fe30macHBIX  HMCXOJHEIX  Be-
ecTB, OIEHKAa 3KOJIOTHYECKOH
OIacHOCTH  IIPOMEXYTOYHBIX,
moOOYHBIX H IENEBHIX NPOAYK-
TOB. AHaMHW3 JKU3HCHHOIO IHKIA
BEmECTB H OKOJIOrmdeckas 3¢-
dexruBHOCTS. CHIDKEHHE SHEPIO-
3aTpar KaK OJIMH M3 IPHHIIMIIOB
3e/ICHOH XMMHH.

KaTtanmuTH4ecKHe «3elIeHBIE» IPo-
necchl. HoBBIE KaTaIHTHIECKUE
IIpOIIECCH IoTydenns hapmMako-
JIorH4ecKHX rpemnaparos. Pep-
MeHTATHBHBII KaTaluu3 s Ipo-
M3BOJICTBA OCHOBHEIX XHMHY€-
cKuX npoaykToB. GepMeHTaTHB-
HEIE CIIOCO0BI YTHIH3AIMH H OT-
XO/IOB. BHOTEXHONOTHA H MHKPO-
Groornyeckas IPOMEIIITICH-
HOCTbH. BHOIM3€I5HOE TOIIIMBO.
[TpuHIAIET BEIOOPA «3ETEHBIX)
pacTBOpHTEJEH.

CobecemoBaHue

LIJTIATH no
j{elole]




4 | Pecypcocbepexe-
HHE

Mcmons30BaHne BO300OHOBIsE-
MEIX HCTOYHHKOB CHIpbs. Bo3me-
JBIBAHAE MOJIE3HBIX PACTEHHH,
IIpOIECCH IPOM3BOACTBA U3
B0O300HOBIAEMOTO CHIPBS, Opra-
HH4YecKas XAMHS MOJIEKYI, CO-
nepramuxcs B Guomacce, Ipo-
I1eCChI IPEeBpaIIeHHs 3THX MOJIe-
KyJ1 B 3eJIeHBIe IPOAYKTEL. Tex-
HoJIOrHH nepepaboTkH Gmomac-
chl. XIMuYeCKHe IMpOAyKTEI Ha
OCHOBE Kpaxmaia, IIeJUTI0NIO03bI,
caxapos. bruocmasku. [TonuMephl
B 3eJMeHOH XHuMHUHU. bromnact-
MacCBL.

CobecenoBaHHE

IUIATH mo
j{0]0]0)

Texnonorus 3ene-
5 | HBIX TIPOIIECCOB

KOHCTpYyKTOpCKHE ~ KOHIEIIHH
JUIS TpeJOTBpAllEHHs 3arpA3He-
HHAs OKpyaromneii cpexst. [Ipak-
THYECKHE IPHMEPEI OCYIIEeCTBIIE-
HUS «3eJeHBIX» mporeccos. 1Ipu-
Mepsl  BHCIPEHHS  «3€JCHBIX)
pOIECCOB B MHPOBOH NPOMBIII-
nesHocTH. KaTaJlMTHYECKHE IIPO-
mecckl B TOHKOM OpraHH4YeCcKOM
cuHTE3e. KaramuTHiecKue IIpo-
mecchl B IIPOM3BOJICTBE JIEKAPCTB.
(depMeHTAaTHBHBI KaTalu3 Uil
IIPOHM3BOJICTBA OCHOBHBIX XHMH-
yecKHX INPOAYKTOB H HX IIpe-
ppameHuii. Bo3oOHOBIsIeMOE U
HCKoIaeMoe Chipbe H Ipoliiema
NapHAKOBEIX rasoB. besomac-
HOCTh J1abOpaTOPHOTO SKCHEPH-
MmenTa. Poccmiickie U 3apyOex-
HBIE CTAaHJApPTHl SKOIOTHYECKOH
6e301acHOCTH.

3amaun ynpapleHHsS Oe30macHo-
CTHIO XHMHYIECKHX IIPOH3BOJICTB
KaK CIOXKHEIX HEPapXHYeCKHX
00BEKTOB.

IVIATH mo
H0®0

4.2. CTpykTypa JHCIHHILIHHBI

TpynoeMKOCThb, 9acOB

Hx prasent 2 Kypc oOy4eHHs Bcero
O6mas TPYA0EeMKOCTh 144 144
AyauropHas pabora: 20 20
Hexyuu (/1) 8 8
Jlabopamophvie paGomet (JIP) 12 12
ITpaxmuueckue 3anamus (I13)
CamocToarensHad padora: _ ) 97 97
Pedepar (P)




CaMocTosTeILHOE H3YYECHHAS pas/eioB 47 47

CamMomoroToBKa (mpopaboTka u IOBTOPEHHE 50 50
JeKIMOHHOro MaTepHana i MaTepuania yaeo-
HHUKOB M y4eOHEIX NOCOOH, TOAroTOBKA K JIa-
GopaTOpHEIM H NPAKTHYECKHM 3aHATHAM,
KOJUIOKBHYMaM H T.1.)

TlogroroBka ¥ ciada 3K3aMeHa 27 27

By aTorosoro KOHTpoJis 3K3aMCH

4.3. Pasgennl QHCHHINIHEBL, 2 KypC

KonmaaecTBo 9acoB
Ne CamocTtos-
AynutopHai
pas- HaumMeHoBaHHE pa3/eiioB B TeIbHad
cero pabora
nena pabota
JI JIP I13

1 2 3 + 5 6 7
Beenenne. Konnennus ycToi-

1 | ymBOro pa3BHTHs H TPH €€ CO- 18 1 17
CTaBJISIOIHE

9 DxonornyecKas XHMHs. 20 1 4 15

3 HoBble XUMHYECKHE TEXHOJIOTHH 31 2 4 25
¥ HCTOYHHUKH JHEPIHH.

4 Pecypcgcﬁepemenne HA OCHOBE 2 5 20
3eJIeHOi XMMHH

5 | Texmonorug 3eJeHEIX IPOIECCOB 26 2 4 20
Hmozo: 117 8 12 97
Bcezo: 117 8 12 97

4.4. JlexnaoHHBIE 3AHATHS
No Tema Yac.

1

B O3HAKHOBEHHE HOBOTO HAYyYHOIO HANpPABJCHHs "3eeHas" XUMHUS, IPUIHHEI H MECTO
zapoxzaeHus. Ponb ¥ 337294 "3eneHOl" xuMuH Ha (OHE IPOM3BOJCTRA H MOTPEOICHHS
XIMH9eCKHX BemecTB. Pecypco- M dHeprocOepexeHHe KaK MNPEAMeCTBCHHUKH
Aaell «3eMeHO XMMHW». BO3HHKHOBEHHE NOHSTHS 3€NCHOH XHMHH. TTpHHIATIEL
seneHod XxuMuH. HoBBIE MOIXOAB!I K MCIIOIb30BAHHIO NPHPOIHEIX PECypPCOB. Kpu-
TEPHUH «3€JIEHOro» Iporecca.

BzanMmoeiicTare "3eneHoi" XHMHH H 3KoJoruH. [Iporpamma OOH mno oxpy:xaromei
cpene (FOHEID). Jloxnan «Hame obmee Gyaymee» MexTyHApOJIHOH KOMHCCHH 110
OKpY’KaloIel cpele ¥ Pa3BHTHIO (MKOCP). Kongepernus OOH 1o oxpykaromei
cpene u passuTHiO (Pro-ne-JKaneipo, 1992 r.) u ee ocHOBHOI JoKymeHT «IloBecTka
nHg Ha X X1 BEK».

Beemupabii cammut OOH mo yCTORYMBOMY pasBHTHIO (2002). YcroiiunBoe pa3sBHTHE
1 ropojia KaK IPHPOLHBIE CHCTEMBL. YCTORYMBOE Pa3sBHTHE KaK MOJCIb HCIONB30BA-
aus pecypcos. Kinouesas poik XMMHH B OCYINECTBICHAN yCTOWYIWBOIO Pa3BHTHA.

DxoJorudecKas XUMHAL. AHTPOIIOTeHHOE BO3/ICHCTBHE HA IPHPOY B ICJI0M H
pasIMHbIE COCTaBIsIompe OHoChepsL '10GaIBHBIE IKOJIOTHYECKHE IIPOOIEMBL: H3-
MeHeHHs KIMMaTa, pa3pylIeHHe 030HOBOTO CJI0s, TI00aIbHOe 3aTPA3HEHHE BO3/yXa,

3arpsA3HEHUE BOJ H CHHIKCHHC peI‘YJIHpYI-ODICﬁ POJIH MEPOBOT'O OKCaHa, 3arps3sHeHHC
IOBCPXHOCTM 3CMITH H HapyIeHHS OIPHPOHETY manmmadToR, UCTOIMEHHE HCKOTIAe-




MBIX pecypcoB. OCHOBHbIE BH/IBI 9KOTOKCHKAHTOB. Croiikue OpraHAYECKHE 3arpA3HI-
tenu. [1yTH CHIDKEHHS 3arps3HeHHi. THIIEI OTXOMOB. [ IpUHIHIIE Y THIIH3AIHE OTXO00B
(3xOHOMHYECKHE H xaMuaeckue). [[pAHIAIHEATbHEE 0COOCHHOCTH YTHIH3AMNH
[IPOH3BOACTBEHHBIX ¥ OBITOBEIX OTXOJIOB. Crioco6bl M CXeMBI yTH/IM3auK nadopa-
TOPHBIX OTXOJIOB.

Dxonorndeckn YACTHe TexHomornu. OneHka XHMAICCKHX peaKIuii 1 IPOIeccoB
C TOUKH 3peHHMs 3ejeHoit xumuH. KoIHIeCTBEHHEIC ONCHKH B 3enenoil xumuH. E-
daxTop, aToMHas 3 PEeKTHBHOCTE U ANBTCPHATHBHEAIC nmapameTpbl. KpuTepHu BEI-
Gopa KONOTHYECKH Oe30MacHBIX HCXOMHBIX BEMEeCTB, OIEHKA 3KOIOTHYECcKOH
ONACHOCTH IPOMEKYTOUHBIX, TOOOUHBIX H HETNECBBIX MPOXYKTOB. Ananm3 XU3HEH-
HOTrO IHKJIA BEINECTB M 3KOJIOTHIECKad 3G bekTHBHOCTh. Y4UeT KIMMaTHIeCKHX 0CO-
GeHmoCTell TP CO3/AHAM HOBBIX TEXHOJIOTHH. TMorpebenne 3HEPTHA B XMMHYECKHX
nponeccax. CHIDKEHHE SHEpPro3arpar Kak OJfH H3 IPHHIATIOB 3eJeHOH XMMHH. YdeT
3aTpaT HEPrHH Ha BCEX CTAIUSAX MOJYICHHA xAMAYecKoi npoxykimn. [TyTn cHIKe-
HEs SHeprosarpaT Ha IpuMepe 1abopaTOpHOTO SKCHEpPHMEHTA H B IPOMBIIUIEHHOH
XUMHH.

Kata aTHdeckie «3eIeHBIE» IpOIecchl. I'eTeporeHHEe KaTaMTHICCKHE POIIECCEHL
[oMOTeHHbIe KaTanuTHdecKue nporecchl. HoBble KaTaTATAIECKAE NPOIECCHI TmoIyye-
HAA (papMaKoIOTHYECKUX IIpenapaTos. CenexTusHble Tporeccsl. DepMEHTaTHBHBIH
KaTaqu3 I IPOM3BOICTBA OCHOBHBIX XMMHYECKHX IIPOXYKTOB. depMeHTaTHBHEIE
CIocoOBI YTHIIH3AIMH H OTXOJIOB. _
AJTETepHATHBHEIE PacTBOPHTENH. [IpHHITHAIIEL BEIGOpA «3EJEHBIX) pacTBOpuTeNeH. Bo-
na. CBepXKpPUTHYECKHE PacCTBOPHTEIH. DKCIepUMEHTAIBHBIE OCOOCHHOCTH OCY-
IIEeCTBJIEHAS IPOIECCOB B Cy0- H CBEPXKPHTHIECKHX Cpeiax. WMoHHEIE KHIKO-
cTH. Peaxnun 6€3 pacTBOPHTEIEH.

.|PecypcocbepekeHre Ha OCHOBE 3eneHol xumMun. Mcnons30BaHne BO300HOBIAEMBIX
MCTOYHHUKOB CHIpBA. Bo3[e/bIBaHME MO/IE3HBIX pacTeHHH, POIECCE IPOU3BOACTBA
H3 BO30GHOBISEMOrO CHIPBS, OPraHHYecKas XHMHS MOJEKYH, COACPKAIMUXCH B
GHOMACCE - YIJIEBOJIBI, XKUPEI, OEJIKH, JMIHOLE/UION03a; BXHBIS MPONECChl IpeBpa-
[EHHS 3THX MOJEKYJ B 3eJeHble MPOAYKTHL. TeXHONOrHH nepepaboTKH GHOMACCEHI.
XuMudecKne IPOILyKTEH Ha OCHOBE KpaxMmalla, IeUI0II03EL, Caxapos. Buocmazku. 1lo-
JEMeEpHl B 3€IEHOH XHMHH. Buopasnaraemble monumepsl. Ilomyuenue, HC-
[HomB30RaHMe. Y THIN3AIHS OTXOIOB [IACTMACC B IICHHBIC TPOIYKTHI. BuomnacTMacchl.

| Texmonoras 3eneHbIX mpoiieccoB. KOHCTPYKTOPCKHE KOHIEHIHM JUIA TpeoTBpalle-
HHSL 3arpA3HEHNs OKpYXKalomei CPebl. MukpopeakTopHas Texauka. CHCTEMBI yIpas-
neHns. MEKPOBOJIHOBEIE TEXHOJIOTHH. MexagoxuMmudeckas aktupanusa. PoToOXHu-
Mmug. IIpuMepHl IENBHBIX 3€NCHBIX texgonormii. 3asox «3F». OneHka XHMHYECKHX
[IPOIECCOB B OTHOIIEHMH COXPAHEHHS PeCypcoB H 3aIUTEl OKpYyXkKaromed cpensl Ha
MIPaKTHKE

[IpakTHdecKHe TPUMEPhl OCYIIECTBICHHA «3eneHbIx» mponeccos. [IpuMepEl BHEIpE-
HYSL (3€TEHBIXY IPOIECCOB B MHPOBOH MPOMBIILIEHHOCTH: HCIIONE30BAHHC CBEPXKpPH-
THUYECKHX PacTBOpPHTENECH xommagweii Tomas Swan, NDOIy9eHHE pPacTBOPUMOIO
kode, NPHMEHEHHE (3EJICHBIX» pacTBOpHTENIEH B Ipoleccax XAMHUECKOH UHCTKH H
np. Karanmaruyeckue Mponeccsl B TOHKOM OpraHHYECKOM CHHTE3e. KaramuTuyeckue
TIpOLIECCHl B POU3BOJICTBE JIEKAPCTE. MDepMeHTATHBHEIH KaTaiu3 I IPOH3BOACTBA
OCHOBHBIX XHMHYECKHX TIPOIYKTOB H HX MPEBPAIICHHH. Bo0300HOBIAEMOE H MCKOIIA-
eMoe CHIphe H IpobieMa [IapHUKOBEIX ra3oB.

TOKCHYHOCTH XHMHUECKHX BEINECTB. be3onacHOCTh 71a60paTOPHOro 3KCIECPHMEHTA —
0Omui moJaXoa ¥ MOAXOJ C TOYKH 3pCHHA 3eNeHOd XMMHH. POCCHMCKHE H 3apy-

OexxHBIE CTAaHIAPTEL 3KOJIOTHYECKOH 0e30IacHOCTH.
XHAMHAYECKHe HpHH]IHI'II:I JTHKBHIAUMKM aBapnii XFMMITTICCKHX TPOHIBOASTD. Bananm




yrpaBieHus 6e30IMacHOCTHI0 XHMUIECKHX [POH3BOACTE KaK CJIOKHBIX HEpapXH-
yeckuX 0OBEKTOB. YIIpapieHHe 6e30IMaCHOCTHIO XHMHYECKUX IIPOU3BOACTS Ha 0C-
HOBE HOBBIX HH(OPMAIHOHHBIX TEXHOJIOTHH.

4.5. JIabopaTopHbIE 3aHATHSH

Ne Tema Hac.
1. |Onpenenenne xiacca OnacHOCTH NPOMBIIUICHHBIX OTXONOB
7 |KatammaTHueckue 3eeHble npomecchl. CyOKpHTHYECKOE H3BICHCHHE ouomorngecku| 4

AKTHBHBIX BEINECTB H3 PACTHTEIBLHOIO CHIPHA.

3. |KatanmaTrueckue mponeccsl B TOHKOM OpraHMYecKoM CHHTC3C -

B~

5. Obpa3zoBaTe/bHbIC TEXHOJIOrHH

Bun 3ans-
Hcronp3yeMble HHTEPaKTHBHEIE 00pa30BaTeIbHbIC TEXHOIIO- KommgecTso
kape oo T'HA 9acoB
(J1, JIP)
2 JI HHTepakTHBHBIE JIEKIHH .
JIP ['pymmoBsie THCKYCCHH, 00CYKICHHE PE3yIbTaToOB HCCIIE0- 12
BaHHWi, KOH(EPEHIHH

Hmoeo: 16

dopma HTOrOBOH aTTecTalluy — SK3aMeH.

6. O1eH09HBIE CPEICTBA /ISl TEKYIIEro KOHTPOJIS yCIeBaeMoCTH
CobecenoBaHue, JOKIAJEL, SK3aMeH.

[IpuMepHEIe TEMBI JOKIAI0B

1. AHamu3 aToMHOM 3ddexruBHOCTH B E-hakTopa A/1s 3a71aHHOTO Habopa XUMHYECKHX
peaKIHi.

2. CpaBHeHHE 3a/[aHHOr0 Habopa NPOMBIIUIEHHEIX IPOLIECCOB Ha OCHOBAHMI KPUTCPHEE
3eNICHOH XMMHH.

3. AHAJIH3 OJHOTO W3 TEXHOJIOTHYECKHX IIPOIECCOB B COOTBETCTBHH C IPHHIHIIAMU
3eJICHOM XMMHH.

4. AHanu3 CTPYKTYPEI ¥ XapakTepa 3arps3HeHHi Ha IPUMEPe OTHOTO U3 NpeAnpHATHI
XHMHYECKOH IPOMBITLIEHHOCTH. OnerKka 3¢ GeKTHBHOCTH MX yTAIH3AIHH.

5. AHaau3 OJIHOM 3a/1a4u K3 1ab0paTOpHOro MPAaKTHKyMa C TOYKH 3peHHS 3eJIeHOH
xumun, HeoB6X0AMMO IpeUTOKHTE IIYTH NOBEIMEHHAs 3QPEKTHBHOCTH PEAKIMH HIIH 3aMCHE
abTEPHATHBHOM.

6.011eHKa U BEIABICHHE IJIEMEHTOB 3ejleHOoll XHMHH B OOIMHX Kypcax XHMHH Ha
XmvuraeckoM daxynsrere MI'Y (Hanpamep, HEOPraHHYECKOM, OpraHfdecKoH, aHaTATHIECKOH
XHMHH).

7.0meHKa [MHAMHKH IPAMEHEHHs CTOHKHX OPraHHYeCKHX 3arpsa3HUTENCH B
IPOMBIILIEHHOCTH H CENIbCKOM XO3SHCTBE.

8 CocTasjieHHE TEXHOJIOTHYECKOH CXEMBI OZIHOM H3 TEXHOJIOTHH, OCHOBaHHBIX Ha
HCIIOTH30BAHMH BO30OHOB/ISEMBIX HCTOYHHKOB 3HEPIHH HIIH MaTepHAasOB.

9. CpaBHEHHWE TEXHOJOTHH MONYYeHHS OJHOTO H TOTO K€ HPOMYKTa (manpumep,
pacTBOpHUTENS JJIA KPAacOK) M3 HCKOIAaeMOoro 1 BO300HOBIAEMOTO CHIPhS C TO3HIMH 3€ICHOH
XHMHH.
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Bomnpock! K 3K3aMeHY

1 Bo3HHKHOBEHHE HOBOTO HAyYHOI'0 HAlPaBICHHA "seneHas” XAMHS, IPAYUHEL H MECTO 33pOXIe-
gus. Pons ¥ 3agaum "3eleHOH" XHMHH Ha (oHE MPOHM3BOJACTBA H noTpeOlieHus XHMHAYCCKHX BE-
IIECTB.

2 Pecypco- H 3HeprocOepexeHne Kak MpeIecTBeHHIKH uneil «3eneHod xaMumy». [IpuHIHA-
151 3e1eH0i XuMHaH. KpATepHH «3elIeH0ro» nporecca.

3 BaammojieiicTeue "3e1eH0i" XHMHH H 3KOJIOTHH. VcToiarBOe pa3BHTHE KaK MOJENbL HCIIOIE30-
BaHKs PECYPCOB.

4 DKONOTHYECKas XAMHAL. AHTPOIIOTeHHOE BO3IEHCTBHE Ha IIPHPOY B [eJI0M H pa3IHYHbIe
cocrapsrone 6uocdepsl. [modanbHbIe SKOTOTHISCKAE poOnIeMBl.

5 OcHOBHBIE BH/IBI 5KOTOKCHKAHTOB.

6 Tumst 0TX00B. I [pHHITMIIEL Y THIIH3AIHA 0TX010B, crocoObl H CXEMEL

7 JKONOTHYECKH YHCTHIE TeXHONOTHH. ONeHKa XHMIICCKHX peaknuii ¥ OpOIecCoB ¢ TOYKA
3peHHus 3eJIeHOH XHMHH.

8 Kpurepruu BEIOOPa 9KOIOTHYCCKH 6e30MACHBIX MCXOHEIX BEMECTB, OLEHKA dKONOrHICCKOH
OTACHOCTH IPOMEXKYTOYHBIX, TOOOYHBIX 1 LEIEBBIX IPOAYKTOB.

9 Vyer KIAMATHYECKAX 0COOEHHOCTEH PH CO3/IaHIH HOBBIX TEXHOIIOTHH.

10 IoTpebrenne SHEPrEH B XHMHYECKHX IIPOLECCaX. CHmKeHHe 3Hepro3arpar Kak OJHH M3 IpHH-
LIMIIOB 3€JIEHOH XHMHH.

11 KaTaMrHuecKre «3eNeHbie» mponecchl. HOBbIE KaTaTATHICCKAE MPONECChl nonydeHus hapma-
Konorayeckux npenaparos. CeleKTHBHBIC IPOLECCEL.

12 AJbTepHATHBHEIE PACTBOPATENH. [IPHHIIHAIIEI BEIOOpA «3€JIEHBIX» PACTBOPHTEIICH.

13 PecypcocbepexeHne Ha OCHOBE seneHol XuMAH. Vicnons3oBaHHe BO300HOBISEMBIX HCTOY-
HHKOB CEHIDBA.

14 TexHonoruu nepepaboTku Guomacchl. [lonuMeps B 3eneHON XEMHH. broNIacTMacchl.

15 TeXHONOTHs 3eJIeHBIX poneccoB. KOHCTPYKTOPCKHE KOHICTIIHA JUTA IpeOTBPAIeHAs 3arpss3-
HEHHS OKpYIKalole# Cpe/ibL.

16 OmeHKa XMMAYECKHX IPOIECCOB B OTHOMEHHH COXpaHCHHUS PECYpCOB H 3aIATHl OKPYKaIOMIEH
CperBl Ha IIPaKTHKE.

17 TIpakTHYeCKHAE NPHEMEPHI OCYIIECTBICHHS «3SIICHBIX) NPOLCCCOB.

18 Karamuradeckue MpOIecchl B TOHKOM OpraHHYeCKOM cunaTeze. KatanmuTHYecKHEe IPOIECCH B
IPOM3BOJICTBE JIEKAPCTB.

19 depMeHTATHBHBIA KaTalA3 U1 MPOA3BOACTBA OCHOBHEIX XAMHYECKHUX MPOXYKTOB M HX IIpe-
BpalIeHHH.

70 Bo306HOBISEMOE B HCKOTIAEMOE CHIPhE M Npo0ieMa NapHHKOBBIX I'a30B.

71 TOKCHYHOCTh XHMHYECKHX BEMECTB. be3onacHoCTh 1a60paTOPHOTO KCIEPHMEHTa — OOIIHHA
IOJIXOJI ¥ IOJXO0J ¢ TOYKH 3PEHHS 3eJICHOH XAMHUH.

22 Poccuiickue H 3apyOexHEIe CTaHIAPTE! IKOIOTHIECKOH Ge30IacHOCTH.

23 XuMHUecKre IPHHEIMIE THKBHAIHA aBapHH XUMUHCCKAX IPOU3BO/CTB.

24 Vrpasierne 6e30I1aCHOCTEI0 XHMHICCKHX MPOU3BOZCTB Ha OCHOBE HOBHIX HH(GOpPMAI[MOHHBIX
TEXHOJIOTHH.
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TTpuMep 5K3aMEHAITHOHHOTO ounera

®Ir'BOY BO «KybaHcKHii roCyHHBEPCHTED?
Kadeapa aHaTHTHIECKOH XAMHH
HampasieH#e IOATOTOBKH aCIHPaHTOB — 06.06.01 BronoruyecKre HayKH
ITpoGuis MOArOTOBKH 03.02.08 Dxosorns (XUMAYecKHe HayKH)
Jucuunaana «3ejienast XHMUS 1 IKOJIOTHA»

BUJIET Ne 1

1 KaTanuTHYECKHE «3eJIeHBIe» IMPOLEeCChI. HoBple KaTATATHYECKHE MPOMECCHl MOy CHAA dapma-
Konormuecknx npenaparon. CeleKTHBHBIC MPOIECCHI.
7 Poccuiickue H 3apyOeXHbIe CTaHAapThI 5KOJIOTHYECKOH 6e30MacHOCTH.

3aB. kadeapoi
J-p XHMM. HayK, mpodeccop 3.A. Temep/aiien

7. VyebHO-MeTOAHYECKOE o0ecnedeHne AHCIHILITAHBI
7.1. OcHoBHAA JIATEPaTypa

7.1.1. TlegaTabIe H3IAHAS OCHOBHOM JHTEPATYPhL:

1. JI. K. Canossnkosa, JI. C. Opnos, . H. JlozanoBckas. JKOJIOTHS ¥ OXpaHa OKPYKaIOIICH
Cpe/Tsl IpY XHMAIECKOM 3arps3HCHAN /- W3m. 3-e, mepepal. - M.: Bricmmas IIK0JIa, 2006. - 334 c.

2. B. B. TIpoxopoB. DK0JIOTHs 4eI0BEKA: y4eOHHK JULL CTYACHTOB By30B /- 3-e u3A., CTEP. -
M.: Axanemus, 2007. - 319 c.

3. B. @. [IpoTacoB. DKOJIOrHs, 310pOBbE H OXpana oxpykatomieit cpesisl B Poccuu /-3-e
w311, - M.: [PHHAHCHI ¥ CTATHCTHKA], 2011.-671c.

4. A. B. T'oponkos, C. 1. CanrasoBa. JKONOTHS BU3yansHOM cpemsl /- Y31 2-¢, nepepadb. u
non. - Canxt-TlerepOypr [ ap.]: Jlans, 2013. - 186 c.

7.1.2. DneKTpPOHHbIE H3JAHHHA 0CHOBHOI1 JINTEPATYPbI:

1. Oxonenosa, A.A. KOJIOTHYECKH MOHMTOPHHT : yieOHOe nocobue s CTyIEHTOB BEIC-
ImiX y9eOHBIX 3aBeIeHuMH / A.A. Oxosenosa, I'.C. Eroposa ; Bosrorpanckuit rocyIapCTBEHHBIH
TeXHMUeCKHil yHHBEPCHTET. - Boirorpan : Bomr['TVY, 2014. - 116 c. : un. - Bubmmorp. B XH. ; To xe
[DnexrporHsti pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=255954.

2. Aymues, P.A. OcHOBBI 00IIeH SKOJIOTHH H Me)KIyHAPO/HOH IKOIOTHIECKOH MOIHTHKH
[DexTpOHHBIA pecype]: yae6roe mocobue / P.A. Ammes, A.A. Aspamenko, E.JI. basunesa. —
JnexTpoH. faH. — Mocksa: ACTIEKT Ipecc, 2014. — 384 c. — PexwuM goctyna:
https://e.lanbook.comfbook/68658.

7.2. Jlomo/HHTEAbHAs JIHTEPATYpa
7.2.1 lleqaTHBIE H3AAHAA JONOTHATEALHON THTEPATYPLL:

1. J1.C. Opuos, JI. K. CanoBHHKOBA, 1. H. Jlo3aHoBCKas. DKONOTHS ¥ OXpaHa Guocdeps!
IpH XAMHYECCKOM 3arpA3HEHHH / - 2- u3.,niepepab.u mom. - M. : Beicinas mKoa, 2002.-334c.

2. 1O. A. CanoxHHKOB, P. A. Annes, C. H. KamveikoB. PagioakTHBHOCTE OKpYXarommei
cpelIbl : TeOpHs U NPAKTHKA | [yue6HOE mocoOue i CTY/IeHTOB y308] /- M. : BUHOM. Jlabopa-
topus 3nanuit, 2010. - 286 c.

3. T. A. Tpudonosa, H. B. CemmBarosa, H. B. Mumesko. ITpuxiajsas oxonoras /3-e H3z. -



M.: Axanemmueckuit [Tpoekr : ["'aymeamyc, 2007.-382c.
4 JIx. E.xupapa. OCHOBBI XHMHAH okpykaromeii cpessy/ [lep. ¢ anri. B.A.I'opmkoBa
nox pen. B.A. Mpanosa. M., PH3MATIHT, 2008. 639 c.

7.2.2 D1eKTPOHHbIE H3IAHHHA JOIOJTHHTEIBHOH JUTEPATYPhI:

1.Haymoga JLI"., Mupkux B.M.Kparkuit ci1oBaph NOHATHH U TCPMHHOB COBPEMEHHOM KO-
norun/V3parenseTBo «JIaHby.

2.CopaBOYHHK HEXXKEHEpa II0 OXpaHe okpyxaromei cpeasl. (Jxosora) /V3paTensCTBO
«Jlag®».

7.3. TlepeueHs 0CHOBHBIX HOPMATHBHBIX I0KYMEHTOB

1. 3axon Poccuiickoii ®ezneparmun «O6 oXpaHe OKpYKaroIeH CpeibD? N 7-@3 ot 10.01.2002 r.
(B pen. oT 05.02.2007 r.);

2. Bonuslii Konekc Poccriickoi ®eneparun Ne 74 @3 ot 03.06.2006

3. TlonoxeHHe 06 OLEHKE BO3JEHCTRIA HaMeJaeMOiH XO03SHCTBEHHOM ¥ MHOM JCATEIPHOCTH Ha
OKpYIKarontyio cpexy B Poccmiickoi ®epepamu (yrB. ITpaxasom I'KD Ne 372 ot 16 mas 2000 1.);

4. KonpeHIu4 110 IMpeI0TBPALICHHUIO 3arpsA3HEHI MOPA c6pocaMH OTXOJI0B  APYTHX MaTepHa-
noB, Bammuartown, Jlonnon, Mexuko, Mocksa, oT 29 nexabps 1972 r., Ne 2594, patud.15 nexabps
1975 r. (CCCP),

5 KoHBeHIUIS 06 OLEHKe BO3IEHCTBHS Ha OKDYKAIOIIYIO CPEy B TPAHCTPaHHTHOM KOHTEKCTE
OOH. Pxonomuyeckuit 1 Commansaeii Coer. EBponelckas S5KOHOMHYECKA xomuccus. OUHIAH-
s, 25.02-01.03.1991 r. Ilommucana IIpaBHTENECTBOM CCCP 06.07.1991 r., mepHoj ISHCTBASL —
¢ 06.07.1991 r. Iloxreepxaeno IIpasurenscteom PO oT 13.01.1992 r. Ne H-11, TTI MUJ] P®;

6. KOHBEHIHS 10 OXpaHe W WCHONb30BAHHIO TPAHCTPAHWYHBIX BOJOTOKOB H MEK/IyHAPOIHBIX
03ép, Xenscunku, 17.03.1992 r., patud. 18.03.1992 r., BBEeHA B JICHCTBHC [TocraHOBIEHHEM
Tpasutenscrsa PO ot 13.04.1993 1. Ne 331;

7. KoOHBeHIHS O TpaHCIPAaHHYHOM BO3JEHCTBMH MPOMBIIICHHBIX aBapuit, XeIbCUHKH,
17.03.1992 r., parud. 18.03.1992 r., BBEIEHA B neitcreue ¢ 04.11.1993 r. pemeniem [IpasuTennb-
crBa P® or 04.11.1993 r. Ne 1118.;

8. TOCT 17.1.3.07-82 Oxpana npupoxsl. ['unpocdepa. IIpapria KOHTPOJIA KaTeCTBa BOABI BO-
J0EMOB H BOJIOTOKOB.

9. TOCT 17.1.3.08-82 Oxpana npupoasl. ['mapocdepa. IIpaBriio KOHTPOIA KaIeCTBa MOPCKHX
BOJL.

10. TOCT 17.1.5.04-81 Oxpama mnpupojsl, ['mapocdepa. [puGopsl H yCTpOHCTBA LA
otGopa, TepBHUHON O0OpabOTKM W XPaHCHHA npo6 mnpupoaHoif Boapl.  Obmme
TeXHHYeCKHe TpeOOBaHHA.

11. TOCT 17.1.5.01-80 Oxpama mpupomsl. ['mapocdepa. O6mme TpeboBanus K OTOOPY
1po6 JOHHBIX OTIOKEHHH BOTHEIX 0OBEKTOB IS aHATH3a Ha 3arpA3HEHHOCTD.

21. Metommueckue ykasaaus Ne 40 mo opraHu3ali CHCTEMBL HaOIOIeHUHA ¥ KOHTPOJIA 32 3a-
rpA3HEHHAEM MOPEH H YCTHER PeK.

7.4. llepuoauyecKue H3IaAHHS

1. BesomacHOCTh B TexHOChEpe

2 Be3omnacHOCTh KH3HEIEATEIbHOCTH
3. Bronorus BHYTPEHHHX BOX

4. bronorus Mops

5. Bomuble pecypChl

6. eookomorusa
7. 3ammETa OKpYKArOIIel cpesTbl B HeTerasoBoM KOMILIEKCE
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8. Oxeanonorus

9. DKonoruyeckue CHCTEMbI U IPUOOPLI

10. Dxonorus
7.5. UurepHer-pecypcebl
. Ilopran «Ananutndeckas xumus B Poccun» http://www.wssanalytchem.org
. Ilopran XHMHKOB-aHATUTHKOB: aHATHTHYECKAs! XUMHS H METPOJIOTHsS www.anchem.ru
. Poccuiickoe xemomerpuyeckoe o0mectro http://res.chph.ras.ru
. WWW.SCOopus.com,

. WWW.scirus.com
. https://e.lanbook.com
. WWWw.znanium.com
. http://webofscience.com/
9. http://www.elibrary.ru/
10. http://cyberleninka.ru/
11. https://link.springer.com/
12. ®enepanbHOE areHTCTBO MO TEXHWYECKOMY PETYIHPOBAHHIO M METPOJIOTHH, WWW.ZOost.ru;
0a3a HOpPMaTHBHBIX IOKYMEHTOB;
13. BHUHKH, caiit: www.standards.ru; 6aza AWUC]] «'ocynapcTBeHHEI peecTp THMOB
CPEJCTB H3MEPEHHMIH, IOMYIMEHHBIX K oOpameHuio B POy;
14. www.1gost.ru; 6a3a METOIHK BBITIOJIHEHHS H3MEpEHHUIH
7.6. MeToanveckue yKa3aHHsl H MAaTepHAJIbI 110 BHAAM 3aHITHIH
MeTtoauueckne peKOMEHIANAH ACITHPAHTAM 10 OPraHN3alHH H3YYeHHS THCITHTLTHHBI

Yenemnoe 0CBOGHHE TUCIMILTHHEI IIPE/NoJiaraeT akTHBHOE, TBOPYECKOE YUACTHE aCITHPaH-
TOB ITyTEM IUIAHOMEPHOH, NTOBCEIHEBHON padOTHI.

Obmue pekoMeHIANHHA

H3yyenne NMCHMIUIMHBI CledyeT Ha4YMHATH ¢ MpopaboTku paboyell mporpamMMmbl, ocoboe
BHHUMaHHeE, YENSs e/IAM H 3a7a4aM, CTPYKTYPE H COJIEPIKAHHUIO Kypca.

PaboTa ¢ KOHCIIEKTOM JIeKIHii

ITpocMoTpHTE KOHCIIEKT Cpasy Mocie 3aHATHH, OTMETHETE MaTepHall KOHCIIEKTa JIEKIHM, KO-
TOPBIH BBI3BIBAET 3aTPYJAHEHHUA UId NoHUMaHHs. [lonbTaiiTeck HaliTH OTBETHI Ha 3aTPYAHHTEIBHBIC
BOMPOCEI, HCMIONB3Ysl PEKOMEHYeMYIO THTepaTypy. Eciu camocTosTensHo He yAanock pa3odpaTs-
cs B MaTepuaie, chopMyIHpyiTe BOIPOCH H 00OpaTHTECh 3a TIOMOMIBIO K IIPENOIaBaTellio Ha KOH-
CyIbTallMH WIH Omkaiimei TeKun.

Perynspro oTBOAHMTE BpeMs /s NMOBTOPEHHS INPOHJIEHHOrO MaTrepHasa, MpoBepss CBOH
3HaHHUA, YMCHHA H HAaBBIKH 110 KOHTPOJIbHBIM BOITpOCaM.

Buinosinenne 1aboparopubix pador

Ha sansaTn nony4uTe y npenojasares rpaduk BoimonHenus naGoparopusix pabor. O63a-
BeJIMTECh BCeM HeOOXOHMBIM METOAHYECKAM o0ecredeHueM.

Ilepen nocemenreM 1adboOpaTOPHH U3YYHTE TEOPHUIO BOTIPOCA, TIPEATIOIAraeMoro K HCCIe/o-
BaHHIO, 03HAKOMBTECH C PYKOBOJCTBOM [0 COOTBETCTBYIOUIEH paboTe M MOJArOTOBBTE MPOTOKOJ
npoBe/ieHus paboThl, B KOTOPLIH 3aHEeCUTE:

— Ha3BaHHe paboThl;
3aroTOBKH Ta0JIHIL JUIsl 3alI0JTHEHHS SKCIIEPUMEHTAIBHBIMH JIaHHBIMH HaOJHOIEHHI;
yPaBHEHHS XMMHMYECKHX pEaKIHil IpeBpallleHHil, KOTopbie OYIAYT OCYIIECTBICHEI IPH
BBITIOJIHEHHH SKCIIEPUMEHTA;

— pacyeTHbIe (HOPMYIILL
OdopmieHne 0TYETOB JOJDKHO IIPOBOIMTECS TIOC/IE OKOHYaHHS paboThl B 1abopaTopuu.
Jlns moAroTOBKM K 3alllATE OTYETa CIEAyeT NNPOaHATH3HPOBATh JKCIIEPHMEHTAILHBIE pe-

3yiabTarbl, CONMOCTABHTHE HMX C H3BCCTHBIMH TCOPCTHYUCCKHMH IOJIOKCHHAMH HMIH CIpPaBOYHBIMH
AaiipivH, 0600IHTL pesynpTaTLl HOCACAODAIIHI D DHAC DLIDOAOD 10 paGoTe, MOATOTODHTD OTDCTDI

Ha BONIPOCHL, INPHBOJIHMBIC B METOJIHHECKHX YKA3dHHAX K BbIIIOJTHCHHIO naﬁopa’ropnblx pHGOT.

00 ~J O\ L b W=
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MeToan4ecKne peKOMEHIAIHH MPENOIABATE/IAM 110 MeTOAHKE POBeJeHHs] OCHOBHLIX BH/I0B
y4eOHbIX 3aHATHI

Jexnnn

Memoouxa umenus nexyun

JIeKIMH SBJISAIOTCSA OJIHMM M3 OCHOBHBIX METOAOB 00y4eHHS 10 NHCUHIUIMHE U JOJDKHEI pe-
HIaTh CJAEAYIOIIHE 3a1a4H:

— H3JI0KHTH BAKHEHIIHI MaTepHas MporpaMMsl Kypca, OCBELIAOIIHH OCHOBHBIE MOMEHTEI;

— Pa3sBHTb Yy aCNHPAHTOB NOTPeOHOCTh K CaMOCTOATENbHON paboTe Han y4ebnoi W Hay4HOH
JUTEPATYpPOii.

['naBHOM 3a1a4eil KaKI0# JeKIHMH SBJISeTCS PACKpPLITHE CYIIHOCTH TEMbI H aHAJIH3 ee IaB-
HBIX TIOJIOKEeHUH. PeKoMeHIyeTcs Ha NepBOi JIEKIIHH JIOBECTH JI0 BHUMAaHHSA acClIUPaHTOB CTPYKTY-
PY Kypca ¥ €ro pas/ciibl, a4 B ,HaJ]bHCﬁHICM YKasplBaTh HAYAI0 KaXKJ10I'o pasjaela, CYTh H €ro 3a/1a4H,
a, 3aKOHYMB M3JI0KEHHE, MIOBOIUTE HTOT 110 3TOMY pa3ziely, 4To0bl CBS3aTh €ro CO CIEIYIOIIHM.

Cooepacanue nexyui

Conepxanue JieKuuii ompenensiercs paGoyeit mporpammoit kypca. KpaliHe »kenatenbHo,
yToOBI KaX/Jas JEKIMs OXBaThiBajla H MCUYEpIBIBAa ONPEEICHHYI0 TEMY Kypca W IpeicTaBlisia
co6oii JIorm4ecKH 3aKOHYEHHYIO paboTy. Jlydme cokpaTHTh TeMy, HO HE JIONYyCKaTh nepepuisa ee B
TAKOM MecCTe, KOT/JIa OCHOBHAs HJIes ellle MOTHOCTBIO He PacKphITa.

JlaGopaTopHble 3aHATHS

Memoouka nposedenus 1aOOPAMOPHBIX 3AHAMU

LlensmMu npoBeneHus J1abopaTOPHBIX pabOT SBIISIOTCS:

—yCTAHOBJICHHE CBA3el TEOPHH C MPAKTHKOH B (popMe IKCNEepHMEHTATbHOTO MOATBEPHKIe-
HUS TIOJIOKEHUI TEOpHH;

—o0yyeHre aCIHPAHTOB YMEHHUIO aHAIM3HPOBATh NOTYYEHHBIE PE3YIILTATEI,

—KOHTPOJIb CAMOCTOsTEIbHOH paboThI aCTHMPAHTOB 110 OCBOSHHIO Kypca;

—00y4yeHHe HaBbIKaM NPoeCcCHOHAIBHOM NesTeIbHOCTH

Ileau naGopaTopHOro MPakTHKyMa JOCTHIalTCA HaHIyqImuM o0pa3oM B TOM Cilydae, eCiiH
BBINOJTHEHHMIO HKCIIEPUMEHTA MPEIIIECTBYET ONpe/ieNieHHas Mo/ Ar0TOBHTEIbHAS BHEAy IMTOpHAas pa-
6ora. [TosToMy npenoaaearens 00si3aH JOBECTH J0 BCeX acMHUPAHTOB IpadHK BHIMONHEHHUs 1abopa-
TOPHBIX paboT ¢ TeM, 4TOOBI OHH MOTJIH 3aHHMAThCA IieJIeHaNPaBIeHHON JOMaIIHEH NOArOTOBKOM.

IMepen HauaioM O4YEpPEIHOrO 3aHATHSA MPENOAaBaTENb JOJDKEH YAOCTOBEPUTHCH B FOTOBHO-
CTH acIMPAHTOB K BHINOJHEHHIO JabopaTopHOH paboThl MyTeM KOPOTKOTO coOece/10BaHHs H MpPo-
BEPKH HAIMYHs Y aCIHPAHTOB 3ar0TOBJICHHBIX IPOTOKOJIOB IPOBEICHHAs PabOTHI.
7.7. TIporpammuoe obecmeveHHe COBPEMEHHBIX HHQPOPMANHOHHO-KOMMYHHKAIIHOHHBIX
TEeXHOJIOTHH

JInneH3HOHHBIE KOMIBIOTEPHBIE MporpaMMbl 00paboTKH MaHHBIX NMPOrpaMMHO-aNNapaTHbIX

KOMILIEKCOB npuGopoBs: cnektpodoromerp AA-6800, ®@ypre-cniektpomerp HHppakpacHbii IR
Prestige-21, “Shimadzu”, ['a3oBsri xpomaTorpad «Kpuctann-2000M», cnekTpoMeTp ¢ HHIYKTHB-
Ho-cBsizanHOM 1uiasmoii  ICAP-6500Radial, «Termo», rasoseii xpomarorpagp GC 2010
“Shimadzu”, xwuakoctueii xpomartorpag LC 2010 “Shimadzu”, rasoBeii Xxpomaro-macc-
cnektpomerp GCMS-QP 2010 Plus “Shimadzu” u ap.; Microsoft Office Excel, STATISTICA,
snekTponnsie ombmmotekn «Wiley8 mass spectral library» u «NIST-05», marerpupoBaHHBEIE B
porpaMMHO-annapaTHeli komieke npubopa GCMS-QP 2010 Plus.
8. MarepHajibHO-TeXHHYeCKOoe oDecredeHHe THCIHILIHHBI

Jlns npoBeieHHs 3aHATHH 1O JAMCIMIUIMHE, NMPEyCMOTPEHHOH y4eOHBIM IUIAHOM TOATOTOBKH
ACIIMPAHTOB, UMEETCs HeoOXoaMMas MaTepHalbHO-TeXHIYecKas 6a3a, COOTBETCTBYIOIIAs AEHCTBYIO-
IIIEM CaHWUTAPHLIM M IPOTHBOMOKAPHBIM IIPABHIIAM H HOPMAaM:

— NIEKIIHOHHAS ay/IATOPHUS, OCHAIIEHHAs MYJIbTHMEIHHHBIMH IPOEKTOPAMH C BO3MOXHOCTEIO
noakmodenus Kk Wi-Fi, MapKkepHbIMH JOCKaMH [UIS I€MOHCTPALMH y4eOHOro MaTepHaa;

— CTICHHAIHM3HPOBAHHBIC J1Ja0OpaTOPHH ¢ aHATMTHYCCKHM 000pYI0BaHUCM H MOAKIIOYCHHBIMH
K HEMY KOMIIBIOTEPHBIMH CPe/ICTBAMH aBTOMaTH3allHH H 00pabOoTKH JaHHBIX;

— anmapaTypHOe ¥ nporpamMmmHoe ofecriedeHre (M COOTBETCTBYIOIIHE METOIHYECKHE MaTepHa-
JIbI) JUIs TIPOBEIEHHS CAMOCTOSTETEHOM padoThl N0 ANCIMILIHHE.
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