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Pabouas mporpamma paspabotaHa B cooTBeTcTBHU ¢ TpeOoBanuaMu  DenepanbHOrO
TOCyapcTBEHHOTO 00pa30BaTENBHOIO CTaHIAPTA BEICIIErO IPOQECCHOHATIFHOTO 00pa3zoBaHHst 110
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AHAJIMTHUCCKOH XMMUH

/ Kucenepa Haranus BrnaguMuposHa, KaHARIAT XAMHYECKHX HAYK, JOIEHT
Kkadespbl aHATUTUYECKOH XUMHH.

PaGowas mporpaMMa paccMOTpeHa M yTBEp)KIeHa Ha 3aceanuu Kadeaphl aHaTUTHYECKONH XUMHK
15.05.2020 r. nporoxoy Ne 6,

3asenyrouiuii kadeapoi o
aHAIUTHYECKOH XHUMHH, \
JLX.H., mpodeccop 3.A. Temepnainen

PabGouas mporpamma ofoOpeHa Ha 3acefaHHH YIeOHO-METOAMYECKON KOMHCCHH (haKyIbTeTa
XHMHH U BBICOKHX Texnosoru# 25.05.2020 r. nporokos Ne 5,

[Ipencemarens YMK
(hakynbTeTa XMMHH M BLICOKHX TEXHOJIOTHIA, :
K.X.H., JTOIICHT ( - A.B. becnianos




1. Heaw & 3aa290 0CBOEHMS! IHCIAIIIIHEL

L{eNbi0 OCBOEHHS AHCIHTUIMHEL «3eTeHas XUMHUA 1 SKOIIOTHsY sABjseTcs HOPMUPOBAHUE Y
ACIIHPAHTOB [IPEJICTABJIEHIS O BO3MOXHOCTAX, POIM 1 MecTe "3enéHoi XuMHH' B COBPEMCHHOM
CCTECTRO3HAMMI LIPEICTABICHAE O CBI3H 3EJICHOM XMMHM ¥ SKOJIOTHH, & TaKKe 0 BKJIaJe, KOTOPBLH
AeJIeHAS. XUMES BHOCHT B OCYITIECTBIICHHE YCTOHUHMBOTO PAsBUTHS GCIIOBEICCTRA.

OcHosHbIMU 3a0ayamy JUCITHIUIHHDL ABJITFOTCL:

— O3HAKOMHETH C IIPEIOCHUIKAME CO3JIAHHS 3€/CHON XUMHH, ¢C OCHOBHBIMH ITOHSATHSIMH,
KpyroM mpoGrieM, MOJHUMAEMBIX 3eJICHOM XUMUeil, HayduTh aCIHEPAHTOB IPaMOTHO HHTEPUPETHPO-
BATh IPHHITAIIEL «3€JIEHOH XUMHANY;

— Hay4dTh IPHUMEHCHHIO IPUHITHIIOB «3CIEHON KHIMUM» B IOBCE/IHEBHON HayJHOH (XHMH-
4ecKoit) IpaKTHKe I PAalHOHAIEHON U Ge3omacHOM paboTH ¢ XMMUYECKAMH BEIIECTBAMMU, PH
BEITOJHEHMH XMMHIIECKUX SKCIIEPHMEHTOB B paspab0TKe HOBBIX CHHTCTAHECKHX pPUEMOB;

— aTh OCHOBEI COBMECTHOIO (KOMIUIEKCHOT0) HCIOJIB30Banus IPHHITHIIOR "3enEHOM XH-
MHE" B Pa3IH4HBIX CATYalHIX.

2. Mecrto qucnumuinesl B crpykrype OOIL BO

JluciuruaEa «3eIeHas XUMHUA M IKOIOTHs ABIIETC: JIACIAIUIMHOMN 110 BEIOOPY BapHaTHB-
ol uacTH 6moka «JACIATUIMHEL (MOJLYIIH)» yueGHOTO IIaHa MO HATIPaBJICHUIO 06.06.01 «buoio-
rugeckue Haykuy, mpodms 03.02.08 Sxomorus (XMMUIECKHE HAYKH).

3. TpeGoBanust K Pe3y/ibTATAM OCBOEHHUS COMEPIKAHMI M CIATUIANBI

B pesyibTare H3y9eHHs TUCIHMIUTHHBL ¥ aCUPAHTOB JIOIDKHO ¢(hOPMHPOBATEHCL:
- 3HAHME MPHHIAIOB (3ENEHOM XUMHIN) B NOHMMAHME HeoOXOIUMOCTH HX COOIIOEHHS;
- YMEeHHE IIPUMEHSTH IPUHIUTIEL «3ENEHOM XMMHUID) IIPH BBIIOJHEHUHN XUMUYECKUX SKCIICPH-
MEHTOB ¥ pa3paboTke HOBBIX CHHTETHYICCKHX TIpUEMOB,;
- KynbTypa oOpalleHus ¢ BelecTBaMu i MaTepHanaMu, KaK B Macirabax XuMI4YecKoit mabo-
paTopHH, TaK U COLHANLHOM ChepEL;
- yMeHH€e [POBOJIHTH OLEHKY BO3MOYKHBIX PHCKOB TIpy HETPaBHIBHOM OOpaIeHHH C XUMH-
YeCKUMH TIPOJIyKTAMHM, BELIECTBaMH ¥ MaTepHaIaMy.
TIist M3y YEHMS UCIIHILIHHEL «3ejieHas XUMHIS 1 SKOJIOTHsI» aCIUpaHT JIOJDKCH:
3uarb
- IIPUHIUIIEL «3ETEHON XUMHIY) H IIOHIMAHHC He0OXO0IUMOCTH HX COOIIIOICHHUS,
VYmerh:
- IPAMEHSITH IPWHIHUIIEL «3eEH0i XUMHM) TIPH BBITOIHEHUH XUMHYCCKHUX IKCIICPUMCHTOB 1
paszpaloTKe HOBBIX CHHTETHHYECKHX MPUEMOB;
- IPOBOIHMTH OLEHKY BO3MOXHBIX PUCKOB IIPH HEeIIPaBHIBHOM OOpaIleHny ¢ XHMAYCCKUMH
| IPOIYKTaMH, BEIECTBAMH 1 MaTepHaJaMu
Biaapers
- KyIBTYpOit 0OpaIIenys ¢ BeIEeCTBaMK 1 MaTepHallaMH, KaK B Maciiradax XxuMuueckoit mabo-
paToOpHH, TaK H COIMANIBION Cheprl

4, Tlepevens OpMHPYEeMBIX KOMIIETE il 1 3TANbI X (JOPMHUPOBAHMSI

B xoje M3yyeHHS IMCLMILIAHEI ««3eneHasd XUMUS M IKOIOTHSD acIMpaHT [pHOOpeTacT
npogheccuonansbHyio KOMIETERIHIO:
- CHOCOGHOCTH IPUMEHATH COBPEMEHHBIE METO/OJOTHHCCKHUE TMOMAXO/ET K PEIICHHIO TIPO-
61em sxonornyeckoii 6ezomackoctd (TTK-3).



PacmudpoBKa KOMIIETEeHI[Hii B COOTBETCTBHE C KapToii KOMIeTeHHii 0CHOBHOIT
o0pa3oBaTeNbHOI NpOrpaMMbl:

Wunexe | Comepxanne  KOM- B pesynbTaTe M3y4eHH y4eOHOH JUCIHTIIMHEL obyuaro-
_ 1 xomme- | meteHnpu (WM €€ | IHECs NOJIKHEI
' TEHI[MH | YacTH) 3HATh yMETh BIIAJICTh
I[K-3 | cocoGHOCTE IPH- OCHOBHBIC COBpE- | KPHTHYECKH aHa- | HABLIKAMI
MEHSTH COBPEMEH- | MCHHBIE METOJBI | JIMSHPOBATH BO3- [IPAKTHYECKO-
HbIe METOJOJOrHYe- | KOHTPOJ W aHa- | MOXHOCTH METO- ro IpUMeHe-
CKHE TTOIXOJBI K nm3a 00LEKTOB JIOB KOHTPOJIS U HHST OCHOBHEIX
penieHIIo mpodiieM OKpyIKAFOIIEH MCIIOB30BaTh MO~ | METOZOB afa-
HKOTIOrMYECKOit Oe3- | Cpelbl JIYUEHHYIO WH- JUTHIECKOTO
ONacCHOCTH GopMaLHIo JULT KOHTPOJIAL
IIOCTPOCHM: aHa-
JTUTHYECKUX CXEM
C yYETOM IEPCITeK-
THBHBIX HAIIpaBIie-
HUH X pa3sBHTHI,
COBpPEeMEHHBIX
npobieM 1 TeOPHi
B 00IIaCTH aHaIH-
THYECKOTO KOH-
TPOJIs
TLaanupyeMble Pe3yIbTATHE 00y IeHus, XapaKTepu3yoIye pesyibTaThl, STalbl
(pOpMUPOBANHS KOMIETEHIMIL 1 KPUTEPUH HX OLIeHUBAHUS
YpoBHH 7
hopMUpOBaHHS 3uaer YMmeer Bnageer
KOMITETCHIUH
TIK-3 - CLOCOBHOCTS IPAMEHSTH COBPEMEHHBIC METO/IOTIOTIHUECKHC HOAXORT K PEIIEeHHIO
1po6IIeM SKOJIOrMYECKOi Oe30macHoCTH
[ToporoBelit (parmeHTapHEIC (parmenTapHOE (hparMeHTapHOE
3HAHMS COBPEMEHHEIX | MCIIOJIH30BAHUC 3HAHWH B | IPHUMEHEHHE METOIOB
METOLOB 06J1acTH COBPEMECHHBIX OIEHKH DKOJIOTHYECKOH
9KOAHATMTHIECKOTO METOZIOB CHTYAIMH IIPH
KOHTPOILS [UTS aHA/M3a | SKOAHATUTHHYECKOIO YCIIOBHAX
U OT[EHHBAHUSA KOHTpOJISL 711 aHanu3a 1 MHOTr0(haKTOPHOTO
pasaHEBIX GaKToB I | OLECHMBAHMS Pas/ITTHEIX AHTPOIOTEHHOTO
ABJIEHUH B (aKTOB M SBICHAN B BO3/ICHCTBUA Ha CPENy
OKpy KaloIIen cpejie oKpy KaroleH cpene oOuTanms
bazoBbrii chOpMUpPOBAHHEIE, HO | B IIEJIOM yCIEIIHOE, HO B nieomM ycIelmHoe, Ho
comepIKalye cofiepIKalee OTAENbHEIC | COTEpXKAIee
OTJIeNBHEIE IPoBensl | MpoGelibl HCMOIE30BAHAE | OTACIBHELC pobensl
3HAHFSI COBPEMEHHBIX | 3HAHHH B 0071aCTH IpAMEHEHHE METO/IOB
METO/[0B COBpPEMEHHBIX METO/IOB OIIEHKH 3KOJIOTHYECKOH
9K0aHATHTHIECKOTO 9KOAHATHTHIECKOTO CHTYyaluH IIPH
KOHTpOJIA JULS aHaJM3a | KOHTPOJLL It aHaIn3a i YCIIOBHSX
M OIICHUBAHHS OLGHHBAHHUS Pa3MHUHBIX | MHOTO(aKTOpHOro
pasIMUHBIK (paxToB u | (aKTOB M SIBIICHUH B AHTPOIIOIEHHOTO
SIBIICHUI B OKpYIKAIOIIEH cpesie BO3IIEHCTBHS Ha Cpely




Yporau
hopMHpOBaHHUS 3Haer YmeeT Birameer
KOMITCTEHITHH

OKpYKaIOIIEeH cpene oOHUTaHuUs

[TopbimenHblt | chopMUPOBAHHEIE cOpMHUPOBAHHOE YMEHHE | YCIEUTHOE H CHCTEMHOC
CHCTEeMaTHYECKHe HCIIONH30BATH 3HAHHS B IPUMEHEHHE METO/I0B
3HAHHS COBPEMEHHEIX | 00JACTH COBPEMCHHBIX OIEHKH 3KOJIOTHYECKOH
METOJI0B METOJIOB CUTYAIWH [IPH
HKOAHAITUTHYECKOTO HKOAHATTUTHYIECKOTO YCIIOBHAX
KOHTPOJIS JUTSL aHau3a | KOHTPOJLT JUIst aHamu3a i MHOT0QaKTOPHOIO
U OT[CHUBaHHA OIEHMBAHUS PA3JIMYHBIX AHTPOTIOTEHHOTO

pasmHgHBIX (aKTOB H
SIBJICHUI B
OKpY KaolIen cpeie

(axToB U SBICHHUHA B
OKpy Karolle cpejie

BO3JIEHCTBHS Ha CPENY
oOUTaHHL

4. Copepsranne M CTPYKTYPa JMCHATIAHEI
4.1. Copep:kaHue pasaesaoB THCHUIUITHEL

HaumenoBanue

as3-
P paszena

Jeina

Copeprxanue pasaena

d®opmMa TEKYIIETO
KOHTPOJIS

Paspaboraiio ¢
y4acTUEM IIpeN-
CTaBHTENEH pa-
foromarenei
(yka3aTh opra-
HHU3AIHIO)

1 2

3

4

5

Brenenne. Kon-

BOI'O Pa3BUTHS H
TpPH €€ COCTaBILI-
TOIIHE

IEIHsA YCTOHYH-

BO3HUKHOBEHHE HOBOTO HAYYHO-
r0 HampaBleHHS "3eNeHas' XH-
M1, IPUIHHEL B MECTO 3apOiKAC-
Hus. Pomp u 3amaud "3ejieHOR"
XUMHM Ha (OHE MPOU3BOJCTBA H
HOTpeOTEeHHsT XUMHUIECKHX  Be-
mects. Pecypco- 1 dHeproche-
pexxenue Kak NpeJIecTBEHHU-
KM HOEH «3€JeHOM XHMHH.
IIpuHIMIEL  3€JICHOH  XHMHH,
HoBrle noaxomsl K HCIIOIL30Ba-
HUIO IPUPOJHEIX  PECypcoB.
Kpurepnu «3€I€HOr0o» mporecca.
BsaumojieiicTre "3eneHOH" XH-
Mud Hu osxomoruy., KoHremusa
YCTOHUYMBOrO pA3BUTHs. Y CTOH-
YYBOE PA3BHTHE KaK MOJENb HC-
monp30BaHEs pecypcos. Kimode-
Basg pOJIb XUMHM B OCYIIECTBIE-
HWH YCTOWYHBOTO Pa3BUTHI.

CobecemoBaHue

TTJIATH o
DO

2 DromoruyecKas
XUMHASI.

AHTPONOTeHHOE BO3IEHCTBHE
Ha IPHPOJY B IIEIOM H pa3jind-
HBle cocTaBjsomme OmochepsL
CoBpeMeHHas XHMHYECKasd IIPO-
MBIIUIEHHOCTh, OTpaHHUYEeHHOCTH
YITICBOJJOPONHOIO CEIPhSl M HC-

CobecenoBanue

IIJIATH 1o
I0®0




TOUHHKOB. B0300HOBIACMBIE HC-
TOUHHKY XHMHUICCKHX BEIECTB.
VTIeKHcIbIH ra3 Kak IOTeHIH-
AJBHBIA HCTOYHHK JULT XUMHIe-
ckoif mpomemmuenHocTH. Ocobas
POIIE YTJIEKHCIIOTO Ta3a ¢ TOUKH
3peHHs KPyroBopoTa yriuepoaa,
I06aIBHOTO TTOTENICHHS B XH-
MHYECKOT0 pecypea. I'mobanbHEIe
sxostoruueckue mpodireMsr. Oc-
HOBHEIE BUJIBI SKOTOKCHKAHTOB.
Tunsl oTx0M0B. IIpHHIIAIEL Y TH-
JM3AIHAN OTX0JI0B (3KOHOMHYC-
CKME U XUMHUYECKHE).

Hosple — xuM#de-
CKHE TEXHOJIOTUH K
UCTOYHHKH  JHEP-
THH.

Onenka XUMHYECKHX PeaKkluil 1
IPOIECCOB C TOYKH 3pEHMA 3€-
nenoi xummu. KonnuecTBEHHEIC
OLEHKH B 3eneHoi xuMuu. Kpu-
Tepun BBIOOpa OKOIOTMYECKH
6e30macHeIX  MCXOIHBIX  Be-
MecTB, OIEHKa SKONOrHYecKOi
OIMACHOCTH  MPOMEXYTOUYHBIX,
noOOYHBIX M I[EJEBBIX IIPOJYK-
TOB. AHaaHM3 >XU3HEHHOIO IUKIA
BEIeCTB M BKoImormdeckas -
dexruBHOCT. CHIKCHHE BHEPIO-
3arpar KaKk OfMH W3 IPUHIIAIIOB
3eJICHOH XMMHUH.

KaranuTH4ecKue «3eIeHbIe) Ipo-
neccsl. HoBbIe KaTaIMTHYECKHE
IIPOTIECCHI MOy deHH s (hapMaKo-
JIOrHUecKux IpenapaTon. Dep-
MEHTATHUBHBIH KaTaju3 JULsL IPO-
HM3BOJCTBA OCHOBHBIX XHMHUIE-
CKHX MPoAyKToB. DepMEeHTATHB-
HEIE CII0CO0R! YTHIHM3AIMHK 1 OT-
XO/OB. BHOTEXHOJOIHS H MUKPO-
fuosoruyeckas POMBIIITIEH-
HOCTB. BHOIH3eNbHOE TOILIHBO.
[TpHHIHIIEL BEIOOPa «3ETEHBIX)
pacTBOPHUTEIEH.

CobecenoBaHue

LIJTATH 1o
00




4 | Pecypcocbepexe-
HHE

HcIonb30BaHKEE BO30OHOBIIIE-
MEIX MCTOYHHKOB CBIphd. Bo3sze-
JBIBAHYE [I0JIE3HEIX PACTEHHUI,
IpPOIECcCHl IPOU3BOJICTBA U3
B0300HOBISEMOTO CBIPBs, Opra-
prYeckas XUMHsS MOJIEKYIL, CO-
IepKamixcs B buomacce, Ipo-
1[ECCEI IPEeBPAIEHAs 9THX MOTIe-
KyJI B 3€JIeHBIE IIPOJYKTEL. Tex-
HOJIOTHH HepepaboTiu 6romac-
Chl. XMMHUECKHE IPOTYKTEI Ha
OCHOBE Kpaxmarna, [eTI0TI035,
caxapoB. BuocMasku. [TonuMepBt
B 3eneHON XuMuH. buormmact-
MAacChl.

CobecenoBaHHE

[UTATH 1o
0O

TexHooTHs 3ele-
5 | HBIX IIPOLIECCOB

L

KoHcTpykTopckde — KOHLEIIHH
JUIL IIPEJOTBPAINEHHsT 3arpa3He-
HEs. OKpyKaromeit cpensl. Ipaxk-
THYECKHE IPUMEPHI OCYIIECTBIIC-
HHs «3eIeHBIX» npomneccos. I1pa-
Mephl  BHEJPEHHSI  «3EICHBIX»
IPOLECCOB B MHPOBOH IPOMBIIII-
jgenHocTH. KaTanuTHdeckue IIpo-
[ecchl B TOHKOM OpraHHIeCKOM
cuHTe3e. KaraluTHUYEeCKHe Ipo-
Iecchl B IMPOM3BOJICTBE JIEKapCTB.
MDepMeHTATHBHBIA KaTalH3 JULd
IIPOM3BOICTBA OCHOBHBIX XHUMH-
yecKHX NPOAYKTOB H HX Ipe-
BpaIIeHHI. BozoonoBmsieMoe H
JCKOIIAeMoe CEIpbe H Irpobiema
IapHHKOBBIX ~ Tra30B. besomac-
HOCTh J1a00paTOPHOIO 3KCIEPH-
menTa. Poccuiickme u 3apybex-
HBIE CTAHAPTHl OKOIOTHYECKOH
0e30I1aCHOCTH.

3ajiaun yrpasieHus 0e30ImacHo-
CTBHIO XMMHYECKUX IIPOU3BOJICTB
KaK CIOMKHEIX HEpapXUICCKHX
00BEKTOB.

IJTATH 1o
[0®0

4,2. CTpyKTYypa JUCIMILIHH B

TpyrnoeMKOCTh, 9aC0B

B paboia 2 xype oOydeHus Bcero
O6mas TPyR0eMKOCTh 144 144
AymatopHast padora: 20 20
Jerxyuu (/1) 8 8
Jla6opamopnvie pabonet (JIP) 12 12
ITpaxmuyeckue sauamus (113)
CamocTosTeapHas pabora: 97 97
Pedepar (P)




CaMOCTOsITENBHOE U3y YeHHE Pasesion 47 47
CamMoroaroToBka (rmpopaboTka i IOBTOPEHHUE 50 50
JIEKIIHOHHOT0 MaTepuajia 1 Marepuala yuebd-
HHKOB ¥ y4eOHBIX IOCOOHH, IOArOTOBKA K JIa-
GOpaTOpHBEIM M IPaKTHICCKUM 3aHATHIM,
KOJUTOKBHYMaM H T.JI.)
[ToxroToBka ¥ cllaga SK3aMeHa 27 27
Byl HTOroBoro KOHTPOJIs DK3aMEH
4.3. Pazpens! (ACHHIIHHEL, 2 xype
KonuaecTBO 4acoB
Ne CamocTosi-
AynuaropHas
pas- HapMeHOBaHHE Pa3/ielIoB B paboTa TellbHasl
Jiena pabora
JI JIP 113
1 2 3 4 5 6 7
Brenenne. Konmenmust yCTOM-
1 qUBOI'0 Pa3BUTHA U TPU €€ CO- 18 1 17
CTaBJISIONIHE
5 Dxojornyeckas XUMHS. 20 1 4 15
3 Hopble XUMHYECKHE TEXHOIOTHH 31 9 i 25
¥ HCTOYHHKH SHEPIHH.
i PecypcchepemeHHe Ha OCHOBE 2 5 20
3eJeHON XUMHH
5 | Texzouorus 3eIEHEIX MPOLIECCOB 26 P 4 20
Hmozo: 117 8 12 97
| Bceezo: 117 8 12 97
4.4. JlexnaoHABIE 3AHATHS
No Tema Jac.
1

1. |Bo3HHKHOBEHHE HOBOT!
3apoXIenns. Polb 1 3a/1a9H "3€JICHO
XUMUUECKHX BEIIECTB. Pecypco- H sHeprocbepeKeHue
ppeil «3eqeHod XUMHK». BOZHUKHOBEHHC IOHATILL 3eIIeHOH
senenolt xumuu. HoBBIE TOAXOIB K HCIIONB30BAHUIO TIPHPOJIHBIX pecypcos. Kpu-
TEPUH «3EJIEHOro) mpomecca.
BaaumoeiicTere "3eneHoi"
cpene (FOHEII). ok
OKpYJKarowIeil cpene U
cpene u passaTuio (Puo
nas Ha XX Bex».

Beemupusiit cammur OOH 10 yCTOHIHBO
I ropojia KaK IPUPOJHBIC CHCTEMBI. Vero
nus pecypeos. Kirogesasi posib XUMUK B OCYIIECTBIICHHH yCTOHIMBOTO PA3BUTHS.

an «Hame oOmee

v}

0 HAYYHOI'0 HATIPABJICHUL "seneHad" XAMUS, IPHIUHEL 1 MECTO
#" xpMun Ha (oHE IPOU3BOACTBA 1 noTpebIcHust
KaK TpeAllcCTBeHHHKH
xumud. [TpHHITATIBL

xunps 1 sxorornd. Ilporpamma OOH mo OKpYyIKArOIIeH
6ymymee» MexayHapOAHOH KOMMCCHH IO
passuraio (MKOCP). Koudepenmusa OOH mo OKpYKalomen
-ne-YKanetipo, 1992 r.) H ee OCHOBHOH JIOKYMEHT «IToBecTka

My passuruio (2002). YCTOHIMBOE PasBHTHE
/uMBOE pa3BUTHE KaK MOJIEIb HCII0B30Ba-

PasIH4HEBIC COCTaBJLIIO
MEHEHHA K
3arpsa3HEHHe BOX H CHHKCHHC peI‘YJIprIOLHCﬁ poJiHa M
IOBEPXHOCTH 3eMJIH U HAPYIIEHHC NPHPOAHBIX J'IaHIU_H'cl(I)TOB, HCTOIMEHUE HCKOITae~

5. | DxonorndecKas xuMusL. AHTPOIIOTEHHOE BO3ACHCTBAE Ha IPHPOJY B LCTOM "
e 6Guocdepst. [obanbHbIe SKOIOTHHECKHEe POOTIEMEL: U3~
JIMMara, paspyIeHue 030HOBOTO CIIO, riobanpHOE 3arps3HeHHe BO3AyXa,
HPOBOrO OKEaHa, 3arps3HEHHE




MBIX pecypcoB. OCHOBHBIC BHJIbI SKOTOKCHKAHTOR. Croiixue Opranpveckue 3arpsasHi-
rem. TTyTH CHEKEHHS 3aTPSZHEHUH. THIEL OTXOMOB. [I[pHAIAIE! Y THIH3ALHH OTX0/0B
(3KOHOMHYECKHE K xumudgeckue). [[puHIIHIHaIbEHBIC 0CcOOEHHOCTH YTHIA3 AT
IIPOH3BOJCTBEHHBIX 1 6EITOBEIX 0TX0I0B. CIIOCOORI U CXEMBI Y THIH3ATTHH nmabopa-
TOPHBIX OTXOJIOB.

[Dronormuecky ducThie TeXHOTOTHA. OUeHKa XHMUICCKAX peaKiHii 1 IPOLECCOB
¢ TOUKH 3pEHHUs 3eJI€HOH XUMUM. KoudecTREHHEIE OIEHKH B 3€JICHOH XMMUH. E-
|daxrop, aroMHAL 5 QEeKTHBHOCTE ¥ AIbTEPHATHBHBIC gapamerpbl. Kputepun BBI-
Gopa SKOJNOrHYEeCKH Oe30MACHBIX HCXOAHEIX BEINECTB, OIEHKa HKOJOrAYecKoH
OTACHOCTH TPOMEXYTOUHBIX, TOOOUYHEIX I IEIEBBIX MPOIYKTOB. AHanu3 KU3HCH-
HOTO ITMKIa BEIIECTB M OKOIOTHHecKas > pexTHBHOCTS. YHeT KITMMaTHYCCKUX 0CO-
feHHOCTEeR NPH CO3IaHMH HOBBIX rexHoyoruii. IToTpeOIeHre SHEPrul B XUMHHUCCKHIX
poreccax. CHIDKEHME SHEPro3arpar KaK OJH 13 IPUHIAIOB 3€JICHOH XUMUH. VYuer
3aTpaT SHEPIHH HA BCCX CTAIMAX HOJYICHHI xuMHEgeckoi mpoaykimu, [TyTi cruxe-
HHs DHEprozarpar Ha IpAMEpe J1abopaTOpPHOTO BKCIEPUMEHTa 1 B TIPOMBIIUIEHHOH
XUMHH.

KATATHTHYCCKHE «3eTEHBIE» HPOIECCHL 1 eTepOreHHbIC KaTATHTHYeCKe IIPOIECCHL.
OMOTeHHEIE KaTanuTHaeckue nporeccsl. HoBbIe KaTAMTAIECKHIE TIPOIECCH] OTy1e-
Hus (papMaKoIOrHYECKHX IPCIapaTos. CeneKTUBHBIE IIPOIECCEL depMeHTaTHBHBIH
KaTanp3 Uil POM3BOACTBA OCHOBHBIX XHMHICCKHX npoaykroB. (PepMEHTATHBHBIC
CIIocOOBI YTHIIH3AMNHE K OTXO/IO0B. ,
AJbTepHATABHbIE PACTBOPHTENH. [IpHHIHIAL BHIOOPA (3EIEHBIX) pactsopuree. Bo-
na. CBepXKpHTHYECKHE PaCTBOPUTEIH. DKcnepEMenTabHEE OCOOCHHOCTA 0CY-
[IIECTRIIEHAS IPOIECCOB B CyO- M CBEPXKPHTHIECKHIX cpenax. Momnee XKHIKO-
cru. Peaxuuu 6e3 pacTBOPUTENCH.

. |Pecypcocbepexenne Ha OCHOBC seiIcHOM xuMuE. VCIIONE30BaHHE BO300OHOBIAEMBIX
MCTOUHUKOB CHIphst. Bo3/enbiBaHUE MOTE3HEIX pacTeHwuii, IIPOIECCH IPOU3BOACTEA
B3 BO30GHOBNSAEMOTO CHIPBS, OpTaHWYecKas XAMMA MOTCKYI, cozlepKaluxcs B
GuoMacce - YIICBOJEL, XKHUPHL, OENKH, THIHONEIIOI03a; BKHEIC IpoIIecchl peBpa-
IEHus] STHX MOJIEKYI B 3CIEHBIC TIPOJYKTHL. TexHONOTHA HepepaboTKu OHOMACCHL.
XuMirdeckue POy KT Ha OCHOBE Kpaxmaa, HeIoN03E, caxapos. bruocmasku. I1o-
quMephl B 3€IEHOH XMMHH. buopasjiaracMble monuMephl. [lonydenue, Hc-
OME30BAHME. Y THIIA3AIHS OTXOIOB MACTMACC B IEHHEIC IPOLYXTEL. BHOIITACTMACCEL

| Texmonorus 3emeHBIX IPOIECCOB. KoncTpyKTOopeKue KOHICTIIHE I IIpeIoTBpalle-
HUS 3arpsI3HEHM OKpYIKaIOMIeH CPesIbL. MuxpopeakropHast TEXHHKA. CucreMsl yIpaB-
nenust. MHKPOBOJIHOBBIC TEXHOIOTHH. MexaHoxuMuueckas aKTHBamHI. DOTOXH-
mug. [IpuMepsl HNEeMbHBIX 3CICHBIX rexuonoruit. 3asox «3F». OleHKa XMMHICCKHX
JIPOIECCOB B OTHOIICHUH COXPAHCHIML pECYPCOB ¥ 3aIMUTHI OKpyJKaroIleH Cpezpl Ha
[PaKTUKE

TIpakTHIEeCKHE IPHMEPHL OCYIIECTBIICHHS (3EJICHBIX) IPOIECCOB. [IprMepsl BHEAPE-
HES «3eJIeHBIX) NPOIeCCOB B MUPOBO} TPOMEIIIICHHOCTH! HCIIOJIE30BAHAE CBEPXKPH-
THYECKHUX PACTBOPHTENEH xoMmanmeit Tomas Swan, IONY4SeHHE PACTBOPHMOTO
xoe, TPHMEHEHHE 3CICHBIX) pacTBOpHTeNEH B Iporeccax XHMUYECKOH IHCTKH H
yip. Karanarageckue MPOLECCH B TOHKOM OpPraHM4eCcKOM CHHTE3C. Karanurugeckue
TIPOLECCHI B IIPOM3BOJICTEE JICKAPCTB. depMeHTaTHBHBIA KaTalnu3 JUIl IPOU3BOACTBA
OCHOBHBIX XUMHYECKHX MPOAYKTOB H HX TIpeBpALICHHUH. Bo300HOBIIEMOE U HCKOIA-
eMoe CEIphe 1 IIpobiema MapHAKOBEIX Ia30B.

ToKCUYHOCTh XMMHUUECKIX BELIECTB. BesomacHOCTh 1a00paTOPHOro 3KCIEPHMCHTA —
o6mEi MOAXO0M U MOAXOX C TOUKM 3PEHHI 3eJleHOM XUMHH. Poccuiickue U 3apy-
OeXHBbIE CTaHIAPTHI SKOJIOTHUECKOH 0€3011aCIOCTH.

XuMuUecKre IPHHIANEL THKBHIANHH aBapHil XUMHYECKHUX TIPOU3BONCTE. 3ajaun




yIIpaBJICHH 0e301acHOCTLI0 XMMHYICCKHX OpPOM3BOJCTB Kak CJIOJKHBIX HEpaApXU-
yeCcKUX 00BHEKTOB. YI'[paBJIeHPIe 0e301acHOCTbIO XHMHYIECKHX IPOM3BOACTB HA oc-
HOBE HOBELIX HH(l)OpMaI.II/IOHHI:IX TEXHOJIOTHH.

4.5, JIaGopaTopHbIe 3aHATHSI
Ne Tema ac.
1. |Onpenenenue xnacca OnacHOCTH MPOMBITLIEHHEX OTXOJIOB 4
5 |Karamnrindeckue 3elense mporecchl, CyOKpHTHIECKOS H3BJICTCHHC Guonorudecku| 4
AKTHUBHBIX BEIIECTB M3 PACTHTEIBHOTO ChIPB.
3. [Karanurudeckie IpoLecchl B TOHKOM OpraHiIeckoM CHHTC3C 4

5, O6pa3zoBaTeJbHbIE TEXHOJIOTHH

Bun 3ans-
Kypo ey Hcnonp3yeMble HHTEPAKTHBHBIC o0pazoBaTelIbHEIe TEXHOTI0- KonngaecTBo
(JL, JIP) THH 4acoB
2 JI VHTepaKTHBHEIE IEKIHAH
JIP I pyIIIOBBIE IMCKYCCUHM, OOCYIICHHE pesyabTaTOB uceneno- | 12
panuii, KoH(EepeHIHA
Hmozo: 16

dopma HTOroBOji aTTeCTAIMH — SK3aMEH.

6. OneHoYHbIE CPEACTBA IS TEKYIIEro KOHTPOIHA ycIreBaeMoCcTi
CobecemoBanne, JOKIabl, DK3aMeH.

[IpuMepHBIC TEMBI TOKIAI0B

1. Amamms aromuoii oddexruerocTd B E-Qaxropa Iy 3a1aHHOT0 Habopa XUMHYECKHUX
peaKLHii.

2. CpaBHeHye 3aJlaHHOro Habopa MPOMBIIIICHHBIX TIPOLECCOR Ha OCHOBAaHUU KPUTEPHEB
3€JIEHOM XUMHH.

3. AHAIM3 OHOTO M3 TEXHOIOrMIECKUX MPOIIECCOB B COOTBETCTBUM € TIPUHIUIIAMHA
3eJIeHOM XHUMUH.

4, Ananus cTpyKTYpEI A XapaxkTepa 3arps3HEHUH Ha IPUMEPE OJIHOTO 3 IpeIPHATHI
XUMHAYECKOH TIPOMBIIIIeHHOCTH. OneHKa 5()eKTHBHOCTH MX yTHIH3AMHA.

5. Amaju3 ofHOI 3aja4m U3 1abopaTOPHOro MPAKTAKYMA C TOUKH 3peHus 3eJeHOH
xuvun, HeobX0MMMO MPeJIOKHTE Iy TH IOBBIICHHA 5Q()EeKTHBHOCTH PEAKIIHY HIIH 3aMEHEI
ALTEPHATUBHOM.

6.011eHKa 1 BEISBIEHHE JIEMEHTOB 3CIECHOH XHMUM B obmux Kypcax XHMHH Ha
XumuueckoM daxymsrere MI'Y (Hanpumep, HEOPTAHHIECKO, OPTaHAIECKOH, AHATHUTAYECKOM
XAMUH).

7.01eHKa [UHAMEKA TPUMEHEHHs CTOHKMX —OPraHMieckiux 3arps3HUTENCH B
IPOMBIILIEHHOCTH H CEIECKOM X03sCTRE.

8 CocTapicHHe TEXHONOTHIECKOH CXeMBI ORHOH U3 TEXHOJIOTHH, OCHOBAaHHBIX HA
HCIIONB30BAHME BO300HOBIIIEMBIX HCTOYHHKOB SHEPTHHA HITH MATCPHAIIOB.

9. CpaBHEHHE TCXHOJIOTMH IONYYeHHS OJHOr0 M TOTO JKC IpoAyKTa (HaTpUMep,
pacTBOPUTENS IS Kpacok) M3 MCKOIIaeMoTr0 U BO30BHOBISEMOTO CHIPhS C TTO3HUIHI 36TICHOM

XHMHH.
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Bompocsl K 3Xx3aMEHY

1 Bo3HUKHOBEHUE HOBOI'O HAYYHOTO HAIIPABJICHHA "geneHas’ XMMESI, TPHUYMHBL ¥ MECTO 3apOXKIL-
. Ponb ¥ 3ajaun "3eneHoil” XMMHH Ha (OHE HPOM3BOICTBA H MOTPEONeHH XHMHUICCKHX BE-
IIECTB.

2 Pecypco- u 3HeprocOepexeHne Kak HpeAIIecTBCHHIKH ueit «3eneHol xuMum». [IprHI-
6L 3eeH0i XuMuH. KpuTepH «3eJICHOr0» mpoLecca.

3 BauMmoieiicTrHE "3e/eHOH" XUMUH U SKOJIOTHH. VeToiurBOe Pa3BHTHE KaK MOJIENb HCIOJIB30-
BaHUsI PECYPCOB.

4 JKoTOrAYecKas XuMusL. AHTPOIIOTEHHOE BO3/CHCTBIE Ha IPUPOAY B HEJIOM U pa3u4Hble
cocrapisromue 6rochepsl. I ToOaIBHEIE SKOIOIHICCKAE poOIeMBL.

5 OCHOBHEBIE BHIBI 9KOTOKCHKAHTOB.

6 Tumel 0TX00B. [[pHHIHIIEL YTHIM3ALMH OTX0/I0B, CIOCOORI X CXEMBL.

7 JKOIOTHUECKH YHCTEIE TeXHOJNOTHH. OUEHKA XHMHICCKIX peaKiTiii ¥ IpoIEeccoB ¢ TOUKH
3pEHIS 36IEHON XUMMUH.

8 Kpurepun BEIOOpa 9KOJOTHICCKH fe30MacHBIX HCXOMHEIX BEIIECTB, OICHKa HKOIIOTAYECKOM
OMACHOCTH IPOMEKYTOUHBIX, TOOOUHBIX U IEJICBEIX HPOAYKTOB.

9 Vyer KIIHMATAYECKAX 0COOSHHOCTEH IIPH CO3/IaHHH HOBBIX TEXHOJIOTHI.

10 TloTpebienne 3HEPTHM B XHUMHIECKHX IIPOIECCAX. CHmKeHMe SHepro3aTpar Kak OJIHH M3 MpHH-
LHIIOB 3€JIE€HOH XMMHH.

11 KaranuTaaeckue «3eneHsiey npoueccel. Hopble KaTamATHICCKHE POLECCRL HonydeHus (hapMa-
xoormueckux npenaparos. CeleKTHBHAIE POTIECCHL.

12 ANBTepHATHBHBIC PACTBOPUTENA. IIPHHITHIIEL BEIGOPA «3ENEHBIX) PACTBOPUTEICH.

13 PecypcocOepeskeHHe Ha OCHOBE senenoit xumuu. VIcIonp30BaHue BO300HOBIIEMBIX HCTOT-
HUKOB CBIPBA.

14 Texmonoruy nepepaboTku GHOMACCEHL [MoxuMepH B 3€JICHON XUMHH. BHOIIACTMACCEL.

15 TexHomOr¥s 3eJeHEX nporeccos. KoHCTPYKTOPCKUE KOHIEIIA UL HpeJIOTBPAIEHHAs 3arps3-
HEHHA OKPYIKAIOIEH CPe/IbL.

16 OnenKa XMMHYECKAX IPONECCOB B OTHONIEHUH COXPAHCHMA PECYpCOB M 3aIIHTHl OKPYKAIOIIEH
cpelipl Ha IPaKTHKE.

17 [TpaxTEIecKye IPHMEPBI OCYIIECTBICHIS (3CIICHBIX) IIPOLIECCOB.

18 Karaqurudeckie MPONECCHl B TOHKOM OPraHMiecKOM CHHTE3C. Katanurugyeckue IpoIEecchl B
IPOM3BOJICTBE JIEKAPCTB.

19 epMeHTaTHBHBLL KaTanu3 AT IPOU3BOACTBA OCHOBHBIX XUMHUIECKHX TPOJYKTOB U MX IIPE-
BpaIeHuH.

70 Bo306HOBIIEMOE H HCKOTIAEMO€ ChIPEe M IIp0odieMa MapHAKOBBIX Ta30B.

71 TOKCHYHOCTh XUMHYECKHX BEIIecTB. be30IIacHOCTh abopATOPHOTO HKCIIEPHMEHTA — o0Imit
II0J(XO/1 | IIOAXOJ C TOYKH 3PEHH 3eICHOM XUMUH.

22 Poccuiickue H 3apy0e KHbIe CTAHIAPThI 9KOJIOTMYECKOH OE30IIaCHOCTH.

23 XyUMHUECKHE IIPHHIUIIEL TAKBH/IAIAHA aBapHi XUMIICCKUX TIPOUIBOACTE.

24 Vipapinenue 6e30IaCHOCTIO XAMIYECKHX IPOUIBOJCTE Ha OCHOBE HOBBIX HH(OPMAITHOHHBIX
TEXHOJIOTHH.
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T[Ipumep dK3aMEHAIIIOHHOTO omeTa

®I'BOY BO «Kyb6anckmii rocy HUBEpCHTET)
Kadenpa aHATHTHIECKOH XUMHK
HamnpasneHue IoAr0TOBKH aClHPaHTOB — 06.06.01 Bromoru4ecKkrue HayKH
ITpo¢uiIs MOArOTOBKH 03.02.08 DKoMOTHs (XHMIAIECKHIE HAYK)
JlpenunumHa «3eIeHast XHMIS M SK0JI0THD>

BUJIET Ne 1

| KaraiurHyecKue «3eleHbie» mponecchl. HoBbe KaTamuTHIeCrue IIPOIIECCEL IOy YeHMst (hapma-
Konormueckux npernapaToB. CeneKTHBHBIC TPOIECC.
2 Poccuifckue ¥ 3apy0OeKHpIe CTaHAapThI 9KOJIOrHYecKoi Oe30MacHOCTH.

3ap. kadenpoi
I-p XHM. HayK, Iipodeccop 3.A. Temepnamen

7. VyefHo-MeTOIMUEcKOe o0ecnedeHne JUCIIILIHHBL
7.1. OcHOoBHAS TUTEPATYPA

71.1. TlegaTaplie H3JAHAS OCHOBHOM JATCPATYPhI:

1. JL. K. Camosuuxosa, [I. C. Opios, V. H. JlozapoBcKas. DKOJIOTHA B OXpaHa OKpyIKArOILEH
CcpeIBI IIPH XUMAIECKOM 3arps3HeHHH /- V3m. 3-e, mepepab. - M.: Bricimas mKona, 2006. - 334 c.

2. B. B. TIpoxopoB. DKOIOTH: 1€I0BCKA. yueGHUK JUISL CTyICHTOB BY30B /- 3-e u3pm,., cTep. -
M.: Axamemms, 2007. - 319 c.

3. B. ®. IIpotacoB. DKoJIOTHs, 3I0POBEE H OXpaka oxpyKatoLieit cpesisl B Poccuu /- 3-e
3. - M.: [HHAaHCEL M cTaTHCTHKA], 2011. - 671 c.

4. A. B. T'opomxos, C. H1. Canranosa. JKOJIOTHSL BH3YaJILHOH CPebl /- Uzn. 2-e, mepepad. u
JIOIL. = CaHKT-l'[eTepﬁypr'[H mp.]: Jlamn, 2013. - 186 c.

7.1.2. DaexTpOHHbIE W3JaHIs OCHOBHOM JNUTEPATYPbI:

1. Oxonenosa, A.A. DKOIOTHIECKHH MOHHTOPHHT : yaebHOoe Moco0me I CTyICHTOB BbIC-
mux yaeGHex 3aBeqenui / ALA. Oxonenosa, I'.C. Eroposa ; Bonrorpazciui rocy JapCTBEHHEIA
TeXHHUECKH YHUBEPCHTET. - Bonrorparn : BonrI'TV, 2014. - 116 c. : w1, - bubnuorp. B K. ; To xe
[DrexTpoHHELHA pecype]. - URL: http://biblioclub.ru/'mdex,php?page=book&id:255954.

2. Anues, P.A. OcHOBEI 001I(e# 9KOJIOTHH MeEXIyHAPOTHOH 3KOJIOTHIECKOH ITOMHTHKH
[DmexTpoHHBI pecype]: yueGroe mocobme / P.A. Anies, A.A. Appamernxo, E.JI. basunesa. —
DJIeKTpoH. faH. — MOCKBa: ACIEKT Ipecc, 2014. — 384 ¢. — Pesxum nocTyma:
https://e.lanbook.com/book/68658.

7.2. lomoaHATENLHAS JUTEPATYPA
72.1 IlegaTHbIE M3XANMS JOOTHATENLHOH JUTEPATY PRI:

1. 1.C. Opuos, JI. K. CamoBHHKOBA, V1. H. JlozaHoBcKast. DKONOTHS ¥ OXpaHa 6uocdeps!
IPY XUMHYECKOM 3arpAsHeHuH / - 2-€ w3, mepepad.u gom. - M. : BeICIIAd KON, 2002.—-334 c.

2 10. A. Camoxuuxos, P. A. Anmmes, C. H. KamMBIKOB. PaiH0aKTHBHOCT OKPYKatomiel
CpeJibl : TeOpHUsl ¥ IIPAKTHKA | [yae6Hoe mocobue Ayt CTyACHTOB By308] /- M. : BMIHOM. Jlabopa-
Topus 3uanuit, 2010. - 286 c.

3. T. A. Tpudouosa, H. B. Cenupanoza, H. B. Mumenxo. ITpuiiaras skonorus /3-¢ H. -
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M.: Axagemmgeckuii IIpoekr : l'ayeamyc, 2007.-382c.
4. JTx. E.Jxupapa. OCHOBBI XUMHK OKpy’Karomen cpens/ Ilep. ¢ aHTIL. B.W.Topmikosa
oz pent. B.A.MBaHoBa. M., @usmariant, 2008. 639 c.

7.2.2 DIeKTPOHHbIE H3JAHMUS JNONOJHUTENHHOI JUTEPATYPbI:

1.Haymosa JL.T"., Mupxus B.M.KpaTkuii ciioBaph IOHITHI ¥ TCPMHHOB COBPEMEHHOM DKO-
noraa/M3narenseTo «JIaby.

2.CripaBOYHHK HHXKEHEPA IO OXpaHe OKpY Kafomeif Cpeasl. (Okorora) /M3naTeIbCTBO
«JIaeBY.

7.3. Tlepevens 0CHOBHBLIX HOPMATHBHBIX JOKYMEHTOB

1. Baxon Poccuiickoit Peneparmn «O6 oxpane OKpyIKalomed cpeb N 7-®3 ot 10.01.2002 r.
(8 pex. ot 05.02.2007 r.);

2. Bommsiit xomexe Poccuiickoi denepanuu Ne 74 ®3 ot 03.06.2006

3. TTonoxenue o6 OIEHKE BO3ACHCTBHL HaMeIaeMoil XO3SHCTBEHHOM M MHOH JCATCILHOCTH Ha
OKpY’KarOIIyIO Cpery B Poccuiickoit ®enepanwu (yrs. [Iprkasom TKD Ne 372 ot 16 mas 2000 r.);

4, KOHBEHIHS TI0 IPEIOTBPAINEHHUIO 3arPA3HCHIA MODA cBpocamu OTXOJIOB | PYTHX MaTepHa-
yios, Bamuarton, JIoHnoH, MexuKo, Mocksa, ot 29 nexabps 1972 r., Ne 2594, patud.15 nexalbpst
1975 r. (CCCP);

5 oHBeHIMA 00 OLEHKE BO3ICHCTBHASA Ha OKPYKAIOLIYIO CPEAY B TpPaHCTPAHHYIOM KOHTEKCTS
OOH. Dxoromudeckuit 1 Conmanbubii CoBeT. EpporneifcKas 5KOHOMHYECKAL KOMUCCHAT. QuHILIH-
s, 25.02-01.03.1991 . [Hoymmcana 1lpapuTeT-CTBOM CCCP 06.07.1991 r., mepHo[ JACHCTBHA —
¢ 06.07.1991 r. IToxTRepsiaeHO IIpaBUTENHECTBOM P® ot 13.01.1992 r. Ne H-11, TTI MU]JT P®;

6. KOHBEHIIHS TI0 OXPAaHe ¥ MCIONB30BAHHIO TPAHCTPAHUHHBIX BOJOTOKOB M MEXIyHApOIHEIX
03&p, XenbCHHKH, 17.03.1992 r., patud. 18.03.1992 r., BBelcHA B JEHCTBHE TTocTanoBIECHUEM
IlpasurenscTea PO ot 13.04.1993 r. Ne 331;

7 KoHBEHIMS O TPAHCTPAHWYIHOM BO3NEHCTBMH NPOMBIIIICHHBIX apapuit, XeIbCHHKH,
17.03.1992 r., parud. 18.03.1992 r., BBeeHa B neiicteue ¢ 04.11.1993 1. pemenneM TTpaBuTEND-
crea P® or 04.11.1993 1. Ne 11185

8. TOCT 17.1.3.07-82 Oxpana IpupOIBL. Tunpocdepa. [Ipapuna KOHTPOJIL KaqecTBa BOJEL BO-
ZI0OEMOB M BOJIOTOKOB.

9. 'OCT 17.1.3.08-82 Oxpana IpHPOILL. I'uapocdepa. TIpaBiiIo KOHTPOILT KadecTBa MOPCKHX
BOJL.

10. TOCT 17.1.5.04-81 Oxpana IpPHPOJEL, T'mppocdepa. IIpubopsr M ycTpoiicTea  JUIA
otbopa, IEPBUYHOM 00paboTKH H  XPaHEHHI npoG  IPHPOAHOH  BOIBL Obmue
TEXHUYECKHE TPEOOBAHIA.

11. TOCT 17.1.5.01-80 Oxpana IpHPOAEL Tuzpocdepa. Obmme TpeboBaHmI K otbopy
1po6 TOHHBIX OTIOXEHHH BOIHEIX 0OBEKTOB JUI AaHATHN3A HA 3aTPI3HEHHOCTD.

21. Mertomuueckue ykasanus Ne 40 110 opraHM3alii CHCTCMBI HaOIOEHHHA 1 KOHTPOIIS 3a 3a-
Tps3HEHIeM MOPEH 1 yCTBER PeK.

7.4. TleproanyecKue N3 aHMs

1. BezomacHocTh B TeXHOC(hepe

2.Be30macHoCTh JKU3HEACATeIIbHOCTH

3. Bronorus BHYTPEHHUX BO/

4, brosorus Mops

5. BomHEIE pecypcChl

6. 'eosxonorus

7. 3aruTa OKpy> Karomei cpesbl B HedTera30BOM KOMIIIIEKCE
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8. Oxeanosiorus
9. DKonornyeckue cUCTEMBI H IPUOOPHI
10. Dxonorust
7.5. UnatepHeT-pecypeni
1. TTopran «Ananutuueckas xumus B Poccrmy http://www.wssanalytchem.org
2. Ilopran XUMHKOB-aHATTUTHKOR: aHAMTHYICCKAs: XMMUSL B METPOJIOTHST www.anchem.ru
3. Poccuiickoe xemoMmeTpudeckoe obiectro http://res.chph.ras.ru
4. www.scopus.com,
5. www.scirus.com
6. https://e.lanbook.com
7. www.znanium.com
8. http://webofscience.com/
9. http://www.elibrary.ru/
10. http://cyberleninka.ru/
11. https://link.springer.com/
12. @enepalibHOE areHTCTBO 110 TEXHHYECKOMY PErYJIMPOBAHUIO U METPOJIOTHH, WWW.20St.Iu;
0aza HOPMAaTHBHBIX JJOKYMEHTOB;
13. BHHUUKH, caiit: www.standards.ru; 6aza AWC]] «l'ocymapcTBeHHBIH peecTp THITOB
CPEe/ICTB M3MEpPEHHH, NONMYINMEHHBIX K obpamenuio B POy,
14. www.1gost.ru; 6a3a METOIHK BBIIOTHCHUST H3MEPEHHH
7.6. MeToxnueckue yKa3anust M MATEPUAJIBI IO BHIAM 3aHATHIL
Merouueckue peKOMeHIANNN ACMUPAHTAM 10 OPrAHH3ANWH H3YYeHH JHCHHTLTHHEL

Yeneinnoe ocBOeHHE JIMCIUIIMHBL TIPEJIIIOIaraeT akTHBHOE, TBOPYECKOE YIaCTHE aclIHpaH-
TOB IyTeM IUIAHOMEPHO, TOBCETHEBHOI pabOTEHI.

Oo6mme pexoMeHIAMHT

Wsyuenue AUCUMIUIMHBL CHENyeT HadHHATHL ¢ NpopaboTiku paboueil mporpammer, ocoboe
BHUMaHUE, YAEISS LEsIM | 3a7a49aM, CTPYKTYpPe U COJICPIKaHHIO Kypca.

Pabora ¢ xoHcHeKTOM JIEKIHI

IIpocMoTpHTE KOHCHIEKT Cpa3y MOCHEe 3aHATHH, OTMEThTEe MaTepHall KOHCIEKTa JIEKIHi, KO-
TOPBIH BBI3BIBACT 3aTPYAHEHUS 1 NOHUMaHUs. [lonbiTaiiTech HAHTH OTBETHI HA 3aTPYIHHUTEIIHHBIC
BOIIPOCHL, HCHOIB3Ys PEKOMEH/IYEMYIO JINTEPATypy. ECiIu caMOoCTOsITENLHO HE YIanoch pa3obpaTh-
cs B Marepuaie, chopMmynupyiTe BONpockl U 00paTUTECh 3a TOMOUIBIO K MIPETOIaBaTEIIO Ha KOH-
CYJNbTALUU UK OHKallen TeKITuu.

PerynsipHo oTBoAuTe BpeMsl ISl MOBTOPEHHUSI MPOHACHHOTO MaTepualia, MpoBepsisi CBOU
3HAHUS, YMCHHS H HaBBIKH 110 KOHTPOJILHEIM BOIIPOCAM.

BrinosHenue gabopaTropHbIx pador

Ha sanaTum nonyuyure y npenojasatels rpa(uk BeinosHeHus abopaTopHeix pagor. O63a-
BEJIUTECh BCEM HEOOXO/IMMBIM METOIMIECKIM 00eCTIeUeHUEM.

IMepen nocenieHneM 1abopaTopuy U3YUUTE TEOPHIO BOTIPOCA, IPEAITOIAraeMoro K HCCIe/10-
BAaHHUIO, 03HAKOMBTECH C PYKOBOJCTBOM IO COOTBETCTBYIOMICH padoTe M MOJIOTOBBTE IPOTOKOJ
npoBeneHus paboThl, B KOTOPEIA 3aHECHTE:

— HaszBaHue paboThl;
3arOTOBKH TaOJHIl JJis1 3aI0IHEHHS DKCTIEPUMEHTANLHBIMA JTaHHBIMH HAOJIOICHHIH;

— ypaBHEHHS XHMHUECKMX peakiuii npespaiieHuil, xoropsie GyAyT OCYIIECTBIEHBI IIPH
BBITIOJIHEHUH JKCIIEPUMEHTA,
pacueTHble (POPMYJIBL

OdopmiteHHe 0TUETOB TOIHKHO IPOBOAUTHCS IOCIIE OKOHYAHHS padoTHl B Tab0paTopuu.

Jlns MOATOTOBKM K 3aIlHTEC OTYETa CJIEAyeT IPOaHalH3UPOBAThH JIKCIEPHUMEHTAIBHBIC pe-
3yJBTAThl, COTMOCTABUTL MX C HM3BECTHBIMH TEOPCTHUCCKUMH IMOJIOKEHHSIMM WIIH CIPABOYHBIMH
TaHHLIMH, 0000HIUTE PE3yNILTATHI UCCIIe/IOBAHUH B BUJIE BBIBOJIOB 110 paboTe, MOATrOTOBHTH OTBETHI
Ha BOIPOCHI, IPHBOIMMBIE B METOIMYECKHX YKa3aHUSIX K BHITIOJIHEHHIO 1a00paTOPHBIX paboT.
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MeTtoan4ecKkne peKoMeH/IALNH MPENoAaBaTe/sIM 110 METOAMKE NPOBEICHMHSI 0CHOBHLIX BHIOB
yueOHBIX 3aHATHI

Jlexmum

Memodura umenus nexyuti

Jlexiun SIBJISIOTCST OTHAM W3 OCHOBHBIX METOJOB OOYUYEHHUS 110 JUCIHIUIMHE U JIOJDKHEI Pe-
HIATh CIEAYIOIINE 3aaUn:

— M3JIOKUTH BXKHEULIHHA MaTepHall IPOrpaMMBl Kypca, OCBELIAIOIIHA OCHOBHEIE MOMEHTEL,

— pa3sBHUTH y aCIHPAHTOB MOTPeOHOCTE K caMocToaTensHoH pabore Haj yueOHOH 1 Hay4YHOI
JIUTEPATYpPOH.

I'naBpHO#M 3aj1adell KadIoH JIEKITMK SBISIeTCSl PACKPBLITHE CYIHOCTH TEMEL H aHAIH3 €€ IIaB-
HBIX TOJIOXKEHHH. PeKkOMeHIyeTCs Ha TIepBOil JIEKIMK JIOBECTH JI0 BHUMAaHHS aclIHPaHTOB CTPYKTY-
PY Kypca 1 ero pasaelibl, 4 B ,J.l,‘dﬂbl—leﬁlﬂt‘«M YKa3bIBATHE HAYAJIO KQXKA0Ir0 pasjicilid, CyTh H €I'0 3d1da4H,
a, 3aKOHYMB U3JI0)KEHMUE, TOJIBOAUTE HTOT TI0 3TOMY pPa3zieiy, YTo0bl CBSI3aTh €0 CO CIEYIONHUM.

Cooepoicanue nexyuil

Conepaxanue Jiekiuii onpejensiercs: pabodel nporpamMmoi kxypea. Kpaiine skenatenbHo,
4TOOBI Kay1ast JIEKI(Hs OXBaThIBAJIa M MCYEPIIbIBAJIA OIPEEICHHYIO TeMY Kypca H IpeACTaBiisiia
co00if JIOTMUECKH 3aKOHUEHHYIO pabory. Jlyumie cokpaTuTe TeMy, HO He JIOILYCKATh IIEpephIBa €€ B
TaKOM MECTe, KOT/Ia OCHOBHAS HJIes €Il MMOJTHOCTBIO HE PACKPhITA.

JlaboparTopHbie 3aHITHA '

Memoduxa nposedenus 1a6OpPAMoPHLIX 3ansmuil

[enstmu npoBezieHust 1a00PaTOPHLIX pabOT ABJISFOTCS:

—YCTAHOBJIEHHE CBSI3€H TEOPUU C NMPAKTHKOM B (hOpME HKCIEPUMEHTAILHOTO TMOATBEPIKIE-
HMS TIOJI0KEHUH TEOPHH;

—00yueHHe aclPaHTOB YMEHHUIO aHAIIM3UPOBATH MOJTYUEHHBIE PE3YJIbTATHI;

—KOHTPOJIH CAMOCTOSITENILHONH PabOThI aCITMPAHTOB [10 OCBOCHHUIO Kypca;

—00y4yeHue HaBbIKaM [TPO(ecCHOHANLHON e TeIbHOCTH

Henu nabopaTopHOTO NPaKTHKYMa JOCTHTA0TCs HaWIyHIIHM obpa3oM B TOM Clydae, eCiu
BBINOJIHEHUIO SKCIIEPHMEHTA TIPeJIIeCTBYET Olpe/ieieHHas TOAr0TOBHTE/IbHAS BHEAY IUTOPHASL pa-
oota. [losToMy mpenogagaresb 00s3aH JIOBECTH JI0 BCEX aclUpaHTOB rpa)ik BRIIOIHEHH J1abopa-
TOPHBIX paboT ¢ TeM, YTOOBI OHH MOTJIH 3aHUMAThCS LieJIEHAIPABIEHHON JOMalIHEH 10AIT0TOBKOM.

Hepe}:{ Ha4YaJIoOM O4YCpPCAHOIO 3aHsTUA OPCIoaaBaTe/ib JOJDKCH YAOCTOBECPUTHCH B 'OTOBHO-
CTH aCIHUPAHTOB K BEHIMOJHEHHIO JJabopaTopHOH paboTHI IMyTeM KOPOTKOro cobece/JOBaHus U IPO-
BEPKH HAJMYKS y aCIIMPAaHTOB 3ar0TORJICHHBIX TIPOTOKOIOB IIPOBEACHHS PaOOThI.
7.7. Tporpammmoe obecmedeHHe COBPeMEHHbIX HHMOPMANMOHHO-KOMMYHHUKANMOHHLIX
TEeXHOJOT U

JIMIIeH3NOHHEBIE KOMIBIOTEPHBIE MPOrpaMMbl 00pabOTKHM JaHHBIX IPOrPaMMHO-AMIIapaTHEIX

KOMILIEKCOB npubopos: crnekTpodoromerp AA-6800, Dypre-ciexrpomerp HHppakpacHbii IR
Prestige-21, “Shimadzu”, I'azossiii xpomaTorpad «Kpuctamn-2000M», cnexTpoMeTp ¢ HHIYKTHB-
Ho-cBsi3anHOit 1asmoit  ICAP-6500Radial, «Termoy», rtazoBerii xpomarorpadp GC 2010
“Shimadzu”, sxwuaxoctaeii xpomarorpadp LC 2010 “Shimadzu”, ra3oBbli Xxpomaro-macc-
cnekrpomerp GCMS-QP 2010 Plus “Shimadzu” u np.; Microsoft Office Excel, STATISTICA,
anexTponnsie 6ubnnotexn «Wiley8 mass spectral library» u «NIST-05», mHTErpHpOBaHHBIE B
IpOrpaMMHO-annaparaeii komiexe npudopa GCMS-QP 2010 Plus.
8. MarepuaibHO-TeXHHYECKOe o0ecneeHne AHCIUIIIHHbI

Jliig mpoBeneHus 3aHATHH 110 THCIUIUIAHE, TPEYCMOTPEHHOM Y4eOHBIM IUIAHOM MOJTOTOBKH
acIMPaHTOB, UMeeTcs HeoOXoauMas MaTepUaIbHO-TeXHHUecKkas 0a3a, COOTBETCTBYIOIMIAA JeHCTBYIO-
UM CaHUTAPHBIM M ITPOTUBOMOXKAPHBIM [IPaBUJIaM U HOPMaM:

— JIEKIMOHHAsST ay/IMTOPUsI, OCHAIIEeHHAs MYJILTUMETUIHBIME [IPOEKTOPaMHU € BO3MOMHOCTBIO
noaknrodeHus Kk Wi-Fi, MapkepHbIMHU JIoCKaMu JIJIsL JEMOHCTpaLiK yueOHOro Martepuana,

— CHCIHAIHU3UPOBaHHbBIC IabopaTopii ¢ AaHATUTHYCCKUM 000pY/I0BaHHCM H IOIKITIOYCHHBIMH
K HEMY KOMIBIOTEPHBIME CPEICTBAME aBTOMATH3aLUH U 00padOTKY JNaHHBIX;

— anmaparypHoe H IporpaMMHoe ofecreyeHue (M COOTBETCTBYIOIUE METOAHIECKHE MaTepHa-
JIBT) JUISI IPOBEJICHUS] CAMOCTOSITEILHOM pabOTHI 10 AUCLIUIIIIMHE,
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