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PaBouas mporpamMma paszpaboraHa B COOTBETCTBHH ¢ TpeOoBanuaMu De/iepalibHOro rocy/1apCcTBeH-
HOro 06pa30BaTENLHOIO CTAHIAPTA BBICIIEro 00pa3oBaHMs IO HAIPABICHUIO TIONTOTOBKH HAy4HO-
nejlarorudeckux kaapos B acnupantype 06.06.01 «buonorudeckue Hayku» B HA OCHOBAHWH yueb-
HOro IJIAHA OCHOBHOM 00pazoBaTenbHO# IporpaMMbl 10 HaIlPaBIEHHIO 06.06.01 «buosornueckue
Haykuy», npoduis 03.02.08 Dxomnorust (XEMHYECKHE HAYKH).
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1. He.ﬂH M 331241 0CBOCHHA JHCHHAMIHHBI

L{eNBI0 OCBOEHIST AMCIATLIMHBL «3eNeHas XMMHL M SKOJIOTHSD sBnsieTcs (POpPMHPOBAHHE Y
ACIIMPAHTOB [IPEICTABIEHH O BO3MOXHOCTSX, POIM M MECTC "senéHOM XUMHUH' B COBPEMEHHOM
eCTECTBOIHAHII, TIPSACTABIICHHE O CBI3H 3eICHOMA XHMHUM 1 OKOJIOTHH, a TAIOKE O BRIAJS, KOTOPBIA
nesleHAas XEMIS BHOCHT B OCYIIECTBIICHHE yCTORYMBOTO Pa3sBUTHS JCIOBCHCCTBA.

OcHogHbIMU 300a4aMY TACITHAIITHHBL ABIIAOTCT:

_ 03HAKOMHTH C IIPEANIOCEUIKAME CO3/IAHAS 3€JCHOH XUMUHM, ¢¢ OCHOBHBIMI MTOHTHAMH,
KpyroM mpo0sem, TOJHHMACMbIX 3eIeHON XUMUeH, HAyYUTh acIHPAHTOB [PAMOTHO MHTCPIPETHPO-
BATh IPHHITAIIBL (3EIEHOH XUMHUID);

— HAyYHUTH NPUMEHEHHIO IPHUHITAIIOB «3erIeHOl XMMUM» B IIOBCEHEBHON HAYYHOH (XHMH-
9ecKOil) MpaKTHKe Jit panMoHaNbHOH U GesomacHOi pabOTEI ¢ XMMHYECKAMHU BEIMECTBAMH, IPH
BEIIOJHCHAH XUMUIECKHX SKCIIEPHMEHTOB M pa3paboTie HOBBIX CHHTETHIECKIX NpUEMOB,

— aTh OCHOBBI COBMECTHOIO (KOMIUIEKCHOT0) HCIIOJB30BAHMA TIPUHITUIIOR "3en€H0i XM-
MHUK" B pasiH4HbIX CHTYalHsIX.

2. Mecto auemmuiaabl B crpykrype OOIL BO

Jlpcuummba «3eleHas XUMHES | SKOJIOIHsD) ABJIACTCH JACTIMIIIMIOM 10 BEIOOPY BapHaTHB-
Hoil gacTH 6moKa « [HCIAMTHARL (MOLYJIH)» y4eOHOTO IUIaHa IO HAIPABIICHHIO 06.06.01 «bmoio-
ruveckue Haykmy», podurs 03.02.08 Oxonorasd (XMMUYECKHE HAYKH).

3. TpeGoBaHUA K Pe3yIbTATAM OCBOCHHS CONEPIRAHUS N CIHIIIHHBY

B pesynbraTe M3ydeHUs AECIHUIVIMHEL Y aCPaHTOB ZIOJDKHO C(hOPMHUPOBATHCS: -

- 3HAHME IPUHITUIIOB (3€JIEHON XUMHIM) ¥ ITOHAMAHAC He0OXOTUMOCTH HX COOIIONEHHS;

- yMEHHME IIPHMEHSTE IPHHITUIIEL «3eNEHOM XUMHUUY TIPH BEITOTHEHHH XUMHYCCKHX SKCIICPH-
MEHTOB H pa3paboTKe HOBBIX CHHTETHIECKHX IpPUEMOB,;

- KyIBTypa 0OpanieHyst ¢ BEIECTBAME 1 MaTCpHAIaMH, Kak B MacIITabax XMMHYEeCKO# 1abo-
paTopuu, TaKk 1 COIHAIBHOU ChepEl;

- YMEHHE TPOBOJHTE OLCHKY BO3MOMKHBIX PHCKOB IIPH HEIPaBUIILHOM 00pameHrd ¢ XMMH-
YeCKHUMH MIPOJYKTaMH, BEIECTBAMY M MaTCpHAIAMH.

Jliist n3y9geHHs QUCIIAITITHHbL «3emeHasT XHMUS M B3KOJIOTHS) aCMHPAHT JOIDKEH:

3uare

- IPMHLAIEL «3eTEHON XUMHUM» U IIOHAMaHHE HeoOXOIMMOCTH MX COOMIOIEHIS,

Ymerh:
- IPUMEHATE IIPHHIAIIBL «3eTEHOM XUMHIUY TIPH BEITOMHEHHHM XMMHICCKHX OKCIEPUMCHTOR 1
pa3palboTKe HOBBIX CHHTETHIECKIX IPHEMOB;
- IPOBOJHTE OIEHKY BO3MOJKHLIX PHCKOB IIPH HENPaBHIBHOM 00pAlCHHE ¢ XMMHYCCKIMH
* [IpOJIyKTaMH, BEIECTBAMH ¥ MaTepHataMu
Buanerns
- KynbTypoil 0OpalleHus ¢ BEIECTBAMU 1 MaTepuaaMHu, Kak B Macirabax XuMHIecKoit 1abo-
paTopuH, TaK 1 COIMANLHOM cephl

4, Tlepevens (hopMHpYeMBIX KOMIIeTeHIMI 1 3Tansl HX (POpMHUP OBATHSA

B Xoje W3y4eHWs MMCIHIIHHBEL ««3eNeHas XMUMHUA W OKONOTHs» acHupant npuodpeTaet
npogeccuoHanbHyI0 KOMIICTEHIIHIO:
- cH0COGHOCTD MPUMEHATh COBDEMEHHBIE METOZIOJIOIMYECKHE TTOIXOAR! K PEIISHHIO PO
611eM sxonoradeckoit 6ezomacHocTH (IIK-3).



PacmudpoBka KOMICTEHIHH B COOTBETCTBHM € KapToil KOMINeTeHIHii OCHOBHOM
00pazoBaTeLHOI NPOrpamMMbI:

Wnanekc | Comepxanue KoM- | B pesynpTaTe H3ydCHUA yueOHOH JUCIHTIIHHEL o0y4aro-
1 xomme- | meTeHimH (M €€ | IMUECT NOJDKHBL

TEHIMM | JACTH) 3HATh yMeTh BIAJIETH

MK-3 | cmocobHOCTH TIPH- OCHOBHBIE COBpe- | KPHTHYECKH aHa- HaBBIKAMH
MEHSTH COBPEMEH- | MEHHBIE METOZIBI | JIABHPOBATH BO3- IIPaKTHIECKO-
HBIE METOJIOIOTHYE- | KOHTPONSA M aHa- | MOJKHOCTH MCTO- ro IIpUMEHe-
CKHE TOJIXOIBI K nu3a 0OBEKTOB JIOB KOHTPOJIS ¥ HILST OCHOBHBIX
pelreHno IpobiieM OKpYKaroIel HCIIONB30BATh [0~ | METOJIOB aHa-
HKOJIOTHYECKOH 0e3- | cperibl JYICHHYIO HH- THTHYECKOTO
OITaCHOCTH dopManuIo JUIst KOHTPOJIS

IIOCTPOCHHS aHa-
JTUTHIECKUX CXEM
C y4eTOM IIEepCIIeK-
THUBHEIX HallpaBJie-
HWH UX Pa3sBUTHA,
COBPEMEHHBIX
mpofiieM B TeOPHH
B 00MacTH aHAIH-
THYECKOT'0 KOH-
TPOJIL

ILnaHHApyeMBIe Pe3yIbTATHI 00y HeHHst, XapaKTepu3y oIue PE3YIBTATEI, ITANBI
(opMHPOBAHHS KOMIETEHIHI I KPHTEPHH MX ONEHHBAHHIS

VposHR —‘
thopMHPOBAHIAL 3HaeT VYmeer Brnangeer
KOMIIECTEHIH I

TIK-3 - ClI0COBHOCTE IPHMEHSTH COBPEMEHHBIE METONOJIOTHIECKHE TIO/IXO/IBI K& PEIICHHIO

11po6IeM SKOJIOTHIECKOH 6e3011acHoCTH

[Toporosrmi (parMeHTapHbIEe (parMeHTapHO® (parMeHTapHOEe
3HAHVS COBPEMEHHBIK | HCIIONB30BAHHE 3HAMMMA B | TIPUMCHEHHE METOJI0B
METOJIOB 06J1aCTH COBPEMEHHEBIX OIIEHKH DKOJOTHIECKOH
HKOAHATUTHIECKOTO METOJIOB CATYalMH TIPH
KOHTPOJIA JUTS AHAJIM3a | 9KOAHAJUTHICCKOTO YCIIOBHAX
W OI[CHUBAHHS KOHTPOJIS JUTS aHanu3a ¥ | MHOTO()aKTOpHOTO
pasTUUHBIK GAKTOB H | OLCHWBAHMS PA3IIHBIX AHTPOIIOTEHHOI0
SIBJICHUH B (aKTOB M SABJICHUH B BO3JICHCTBHA HA CPENY
OKpYIKaIOLIeH cpesie OKpyKaIOIIEH cpejie 00uTaHUL

BazoBpii c)OpPMHEPOBAHHEIE, HO | B LEJIOM yCIICLIHOC, HO B oM ycremsoe, Ho
cofiepiKanue cojiepIKaltiee OTJENbHbIe | COZeparmee
OTHEbHEIE TPoDeNsl | MPOOENbI HCIIONE30BAHNE | OTACIHHBIC poOembl
3HAHWS COBPEMEHIEIX | 3HAHWH B 00)IACTH IpAMEHEHUE METOZIOB
METOJIOB COBPEMEHHEIX METOLOB OIIEHKH 3KOJOTHIECKOH
HKOAHATMTHIECKOTO 9KOaHATUTHYECKOTO CHTYyaIlK TIPA
KOHTPOJIA JULS aHaIM3a | KOHTPOJIE UL aHAH3a 1 | YCJIOBHAX
U OIICHUBAHHS OLIEHMBAHHS PA3IMYHEIX | MHOTO(aKTOPHOTO
pasuaEpK GakroB ¥ | (HAKTOB M ABICHHI B AHTPOIIOTEHHOTO
ABJIEHUH B OKpYy’KaroLlel cpelie BO3JEHCTBHS Ha Cpelty




YpoBHHU
b opMHEpPOBAHIS 3nHaer Ywmeer BrnaneeT
KOMIETEHIHH

OKpyJKaIoulel cpene obmTaHus

[loBsimeHHbHE | cOpPMUPOBAHHBIC ch)OPMHPOBAHHOE YMEHHE | YCICIIHOE ¥ CHCTEMHO®
CUCTEMATHUECKHE HCIIOJIL30BATh 3HAHUA B NpUMEHEHHE METOJIOB
3HAHMS COBPEMEHHBIX | 00aCTH COBPEMEHHEIX OTEHKH DKOJIOTHICCKON
METO/IOB METO/IOB CHTYAIMH IPA
SKOaHATUTHIECKOTO HKOAHATHTHIECKOTO YCIIOBHAX
KOHTPOIIA JUISL aHAIH3a | KOHTPOJIA JULT aHamisa 1 MHOTo(aKTopHOro
M OICHHBAHHS OIEHHMBAHIS PA3IUHEIX | @HTPOIIOTCHHOTO
pasmraHbX hakToB U | PaxToB M SIBJICHUH B BO3JIEMCTBUA Ha Cpey
ABJICHUH B OKpy KaloIe cpene obuTaHus
OKpYy>KaIoLIed cpejie

4, CopiepKaHue M CTPYKTYPA JHCHHIIAHEL
4.1. CopepsxaHue PasaeaoB JHCIUITHHEL

HawmMeHOBaHHE

a3-
p paszena

nena

CoyiepKanue paszena

KOHTPOJIA

dopma TEKYLIETo

PazpaboTaHo ¢
y4acTHeM Ipeji-
cTaBUTENEH pa-
Horomarenei
(ykasaThk opra-
HU3ALHIO)

2

3

4

5

Brenenne. Kou-

BOI'0O pa3sBUTHA H
TpH €€ COCTaBILA-
IOIMHEe

IEIIHs yCTOHYH-

Bo3HUKHOBEHHE HOBOIO HAy4HO-
ro HampaBleHus '3eneHas’ XH-
Musi, IPUYMHBL B MECTO 3apOXKJIE-
nus. Ponp u 3amaum "3eneHoH"
xuMAX Ha (OHE IIPOH3BOJCTBA U
norpebieHns XUMUYECKHX — Be-
mects. Pecypco- u sHEprocoe-
pexenrHe Kak IIpe/lIeCTReHHH-
KH  HjeH «3eNeHOM XMMHHY.
IIpuHIMIEL  3eI€HOH  XMMHH.
Hosrle IIOAXOIBI K HCIIOJIB30Ba-
HHIO IPHPOINHBIX  PECypCOB.
Kpurepus «3eI€HOT0O)» IPOLECCa.
BaaumoneiicTeue "3eneHoi" XuH-
Mux M oxojormd. KoHUENusa
YCTOHUMBOrO pa3BHTHA. Y CTOH-
YHBOE PA3BUTHE KaK MOJENH HC-
nons3oBaHua pecypcos. Kirode-
Basg pOJb XUMHM B OCYINECTBIC-
HHUH YCTOHYMBOTO Pa3BUTHIL.

CobecemoBanue

LIJIATHU mo
H0®0

2 DxojoruuecKas
XUMHS.

AHTPOIIOTEHHOE  BO3ZCHCTBHE
Ha IpUPOAY B IEIOM H pa3jni-
HBle CcOCTaBILmonHe OmocQepsl.
CoBpeMeHHAs XHMHYCCKad IIPO-
MBIIIeHHOCTh. OrpaHnYeHHOCTD
YTIEBOJOPOJIHOTO CBIPBS M HC-

CobeceloBaHHE

IJIATH mo
OO0




TOYHHKOB. B0300HOBIICMEIE HC-
TOYHHKH XUMHYECKHX BEIECTB.
VIIeKHCIEI ra3 Kak IMOTeHI-
ANBHBIH MCTOYHHK JUIT XUMHIC-
CKOH ITPOMBIIIIEHHOCTH. Ocobasn
pOJIb YITIEKHCIIOTO Ta3a ¢ TOHUKH
3peHus KPyroBOpPOTa YTIEPOAa,
[JI00aNBPHOTO HOTENIEHH H XH-
MHEgecKoro pecypea. [nobanpHEIe
sKooruueckie mpodiaemsl. Oc-
HOBHBIE BHJIBI SKOTOKCHKAHTOB.
THIEl OTXOM0B. I [PHHIMITET yTH-
JM3AIAH OTXOJOB (IKOHOMHYE-
CKHUE M XHMHUECKHE).

Hosple  XuUMHYE-
CKHE TEXHOJIOTHH H
HCTOYHHKH  JHEP-
T'HH.

OreHKa XUMHYECKHX PEAKIHH K
IIPOLECCOB C TOYKH 3PEHUSA 3€-
nenoi xumun. KonuyecTBEHHBIC
OIEHKH! B 3eleHoil xumuu. Kpu-
Tepud BEIOOpa OKOJIOTHHUESCKH
Ge30mMacHbIX  HCXOJHBIX  BC-
IIeCTB, OIEHKA JKONOrMYecKoH
OIIACHOCTH  IPOMEXYTOYHBIX,
MOOOYHBIX M IEJEBLIX MPOYK-
TOB. AHanW3 JXH3HEHHOrO IHKIIA
BemecTs © oKojornyeckas o¢-
dexruBHOCTE. CHIDKEHHE SHEPTO-
3arpaT Kak OJMH W3 TIPHHIAIIOB
3eJIeHON XMMHH.

KaramuTaueckue «3eIeHbIe) IPo-
1iecchl. HoBEIE KaTATMTHYECKHUE
IIPOIECCHI IOy uerust papMaKo-
JloruuecKux rpenaparos. dep-
MEHTATHBHEIA KaTalu3 JULA IIPO-
HM3BOLCTBA OCHOBHBIX XHUMHIE-
CKHX IPOXyKToB. DepMEHTATHB-
HBIe CIOCO0BI YTHIIM3AIHY B OT-
X0J10B. BHOTEXHOIOTHI K MUKPO-
6HOJIOTHYECKAs TPOMBIITICH-
HOCTH. bHOM3ENBHOE TOIIHBO.
TIpUHIUIIEL BEIOOPa «3EIEHBIX)
PACTBOPHUTENIEH.

CobeceioBadHe

LIJTATH 1o
[0®0O




4 | PecypcocOepexe-
HUE

Hcnonp30Banye BO30OHOBIIIE-
MEBIX MCTOYHHKOB CHIpBS. Bo3sze-
JIBIBAHKE MOJIE3HBIX PACTEHUH,
IpoIiecchl MPOU3BOACTBA H3
BO300HOBIAEMOTO CHIPBS, Opra-
grYeckas XHMHs MOJIEKYJI, CO-
Jeprkamuxcs B OoMacce, mpo-
IlecCHI IIPeBpalleHUs ITUX MOJIe-
KyJI B 3€JIEHBIE IPOJYKTEL Tex-
HoloTHH mepepaboTku GuoMac-
cbl. XMMHYECKHUE NPOAYKTEL Ha
OCHOBE Kpaxmana, IeJUI0TI03bL,
caxapoB. buocMasku. [loTHMeEpHI
B 3eJIcHOHM XUMHH. bHOIIacT-
MAacCBL

Cobecenopanue

[UIATH 1o
0D0

Texmonorus 3eine-
5 | HBIX IIPOLIECCOB

KoncTpyKTOpCKHe — KOHICIIITHH
JUIL IPEJOTBPAlIEHHs 3arpsa3He-
HEsL OKpyJKatoreit cpensl. ITpak-
THUECKHE TPUMEPEL OCYIIECTBIIC-
HES «3eNeHBXy» nponeccos. Ipn-
Mephl  BHEJIPEHMS  «(3EIICHBIX)
IIPOIECCOB B MHPOBOX TPOMBIII-
nenHoCcTH. KaTanuTHYeCKHe Ipo-
IleccHl B TOHKOM OPraHH4eCKOM
cupTese. KaranuTH4ecKue IIpo-
flecchl B IPOU3BOACTBE JIEKaPCTB.
depMeHTATHBHBIA KaTamus AT
IIPOU3BOJICTBA OCHOBHEIX XHMH-
yeCKMX IPOJYKTOB M HX IIpe-
BpaINeHHIL. BozoOHoBnsieMoe H
JICKOIIAEMOE CEIpbe H Ipobiema
IApHHKOBBIX ~ ra3oB. besomac-
HOCTh JaB0PATOPHOTO BKCIIEPH-
menTa. Poccumiickue u 3apybeix-
Hple CTAHHAPTHl 9SKONIOTHYECKOH
0e30MMacHOCTH.

Bajaun ynpasjieHH 6e301acHo-
CTHIO XMMHYECKHX MIPOU3BOACTB
KaK CIIOXHEIX HePapXUICCKHX
0OBEKTOB.

LJTATH o
[I0©0

4.2, CTpyKTypa JMCIHIIIHHDI

Tpy0eMKOCTE, 9aCOB

Brppaca 2 xypc 00yJeHssI Bceero
O6masn TpyA0eMKOCTE 144 144
AynuaropHas pafoTa: 20 20
Jexyuu (/1) 8 8
Jlabopamopnsie pabonet (JIP) 12 12
paxmuvyeckue sanamus (I13)
CamocTrosiTeJbHas paboTa: 97 97
Pedepar (P)




CaMOCTOSATEFHOE H3YUCHUE Pa3/IeioB 47 47

CamomnoaroToska (mpopaboTka ¥ MOBTOPEHHE 50 50
JeKIMOHHOro MATepHANa K MaTepuaia yueo-
HHKOB ¥ y4eOHBIX IO0COOHIA, IIOATOTOBKA K JIa-
GopaTOpHBIM ¥ IIPAKTHICCKAM 3aHATHAM,
KOJUIOKBHYMaM H T.JI.)

[ToxroToBKa W clada SK3aMEHa 27 27

By urorosBoro KOHTPOJHA DK3aMCH

4.3. Paznelpl MCUHILIAHBL, 2 Kype

No

pas- HauMenoBaHHEe pa3ieiioB
nena

KomuuecTBO 9acOB

AynuaTopHast
Bcero pabota

CamocTost-
TEeNbHAL
paboTa

JIP 113

=

2 3 5 6 7

Beenenue. Konmenius yCTOM-
YHBOI'O Pa3BUTHSI ¥ TPH €C CO- 18 1 17
CTABIIOIIHNE

Dxoyioruyueckas XUMHUs. 20 1 4 15

HoBEle XMMHUECKHE TEXHOIOIHH
31 2 4 25
¥ MCTOYHHKHY SHEPTHH.

Pecypcocbepexenne Ha OCHOBC 7
3eJIeHON XUMHAK

20

TexHOJIOTHs 3eJIEHBIX IPOIECCOB 26 4 20

Hmozo: 117 12 97

co|co(ba|

12 97

Bcezo: 117

4.4. JlexnmuoHHbIE 3AHATHSI

Ne

TeMma

Yac.

1.

Bo3HUKHOBEHHE HOBOTO HAYYHOT'O HalpaBICHHA "semeHas’ XUMUS, IPUYAHBL ¥ MECTO
3apoycIeHHUs. Ponb U 3aa1u "seeHoM" XUMUH Ha (POHE IPOHU3BOJICTEA U noTpebneHus
XUMHGECKHX BEIECTB. Pecypco- M dHeprocbepexenme Kak IpEIIIeCTBEeHHIKH
Hiell «3eJCHON XUMUH». BO3HHKHOBEHHC MOMATHS semeHoll XuMmAH. [IpHHITUIIBL
senemoit xuMuu. HoBBIe DOAXOXB! K HCIOIb30BAHMIO TIPHPONHBIX pecypcos. Kpu-
TEPHH «3EJIEHOT0) Iponecca.

BaaumojieiicTRHE "3eTCHOM" XUMHAH H SKOJIOTHH. Iporpamma OOH mo oxpyxarommeH
cpene (IOHEID). Joxnan «Hamme obmmee Gymymee» MexXIyHapOIHOH KOMUCCHH 110
oKpy>karomell cpee U pasBUTHIO (MKOCP). Kondepernnusa OOH 10 oxpyKaromeH
cpenie M pa3sBUTHIO (Puo-ne-XKaneiipo, 1992 I.) ¥ ee OCHOBHOH moxymeHt «IlopecTka
masI Ha X X1 BEK».

Beemuprsit cavmut OOH 10 yCTOHUABOMY PasBUTHIO (2002). VcrofiuuBoe pasBUTHE
1 TOpojia KaK MPUPOIHBIC CHCTEMBL YcroiturBoe pasBUTHE Kak MOJEIE HCIOJB30Ba-
Hps pecypeos. Kimodesast poJib XMMUH B OCYINCCTRIICHAM YCTOWYMBOTO PA3BUTHA.

D KONOFHIECKAsS XUMHUAL. AHTPOIOTeHHOE BO3ACHCTBHE Ha IIPHPOALY B LCIOM u
pa3IUYHBIE COCTABILTIONIHE Grocdepst. [106anbHEIE SKOIOTHICCKHE TIpOOIIEMEL H3-
MEHEeHHs KiMMara, pa3pylleHe 030H0BOT0 CIIO4, rmobanpHoe 3arpa3HeHHe BO3AYXa,
3arps3HeHNe BOJ U CHIDKCHHUC peryTupylomei poix MIPOBOTO OKeaHa, 3arpAsHeHHC

IIOBEPXHOCTH 3eMJIM K HAPYIICHHC IIPHPOJHBIX JIaH,IUlIa(bTOB, HCTOINEHNE HCKOIIAe-




MEIX pecypcoB. OCHOBHBIE BUIbI 9KOTOKCHKAITOB. CToiiKHe OpraHudecKHe 3arpsa3Hu-
e, [IyTH CHI)KEHIS 3arPsI3HEHUH. Turibl OTXOM0B. IIpHHIIHIEL Yy THIM3AIH OTXOMOB
(3XKOHOMHYECKHIE 1 xumugeckne). [IpuHIuIHaIbHbIe 0c0OEeHHOCTH YTHIH3aIHH
[IPOM3BO/ICTBEHHBIX U OBITOBBIX 0TXO/0B. Croco6Bl ¥ CXeMBI yTHIH3aIMH 1adopa-
TOPHBIX OTXOJOB.

3 [Dxonormuecku YHCThie TeXHOmorHy. Orenka XUMHUYECKHX PeaKkiui ¥ IPoreccos 2
¢ TOYKH 3PEHHS 3€JIEHOH XUMUH. KomuuecTBeHHBIC OICHKH B 3€JICHON XUMHH. E-
daxrop, aromHas 3QHEKTHBHOCTS 1 AMbTepPHATHBHbIE TAPAMETPLL. Kpurepn# BbI-
Gopa SKOJOTHIECKH 0e30TacHBIX HCXOIHBIX BemecTB, OLEHKa OKOJOTHYECKOH
OMACHOCTH IPOMEKYTOUHBIX, IOGOUHBIX ¥ LEICBRIX TPOJYKTOB. AHAIN3 JKHU3HEH-
HOTO IIMKJIA BEIECTB M SKOJOTHICCKAd 5 (PeKTUBHOCTR. YUeT KIMMATHICCIHX 0C0-
GeHHOCTeH P CO3/IaHUM HOBBIX rexmoyormii. Ilorpe6ienne dSHEPrud B XUMHIECKHX
nponeccax. CHIKEHHE SHEPro3arpar Kak OJTMH W3 IPHHIIAIIOB 3€ICHOH XHUMHH. Yyer
3aTpaT SHEPTHH HA BCEX CTA/IMAX MOIYICHAA xuMEgecKkoi mpoaykimm. [Ty CHIDKe-
HHs DHEprosaTpar Ha IpUMEpe 1a6opaTOPHOro JKCICPAMCHTA H B IPOMBIIUIEHHOH
XMMHH.

KaTaquTHdeckue «3eleHBIey MPOIECChL. TereporeHHbe KaTaIUTHIECKHE HPOLECCEL.
[OMOTeHHbIe KATATUTHYECKHE [IPOICCCRL. HoBBle KATAIHTHYECKHE TIPOIECCHI TTOJIYHC-
Hisl (papMAKOJIOTHYCCKUX IPENapaTos. CenexTHBHBIE MPOLECCHL. depMeHTATHBHEIHA
KaTalp3 UL IPOM3BOACTBA OCHOBHBIX XMMHICCKHX nponyKkToB. ®epMCeHTaTHUBHEIC
CIIoCO0n! YTHIM3AIHH H OTXO0/M0B. _
AJBTepHATHBHEIE PaCTBOPHATEIIIL. TIpHHENKIB! BEIOOPA «3ETCHEID) pactsopurernei. Bo-
na. CBepXKpHTHYECKHE PACTBOPHTCIIH. JKCHEpPHMEHTANBIBIE OCOOCHHOCTH 0CY-
JlECTRICHA TPOLECCOB B Cy0- H CBEPXKPUTHUECKHX Cpenax. Wouneie KUIKO-
cru. Peaxin 6€3 pacTBOPUTEIICH.

4. |PecypcochOepeienne Ha OCHOBE seneHoil xuMuH. VICIONE30BaHAe BO30OHOBIAEMBIX 2
HCTOUHMKOB CHIPHSI. BO3JENBIBAHAE MOJICIHEIX pacTeHuii, IPONECCH TPOM3BOJCTEA
43 BO30OGHOBIIEMOTO CHIPBA, OpPraHHIECKas XMMHA MOIIEKYJI, COJEpIKalmuxca B
GrHOMAcce - YITIEBOJBL, JKHPBI, OelKH, JATHOLCILIION03a, BayKHBIE TIPOIECCHI PeBpa-
IIeHHsl STHX MOJIEKYJ B 3CJICHBIE IIPOAYKTHI. Texzonornu mmepepaboTka GHOMACCHL.
XuMpHecKue IPOAYKTHL Ha OCHOBE KpaxMala, HeJlTo03EL, caxapos. Brocmasku. [1o-
JMMeEpH B 3€JeHOH XHMHI. BuopasnaraeMble II0TMMEPEL. [onyyeHue, HC-
HoNML30BanKe. Y THIIH3AIHES OTXO0/I0B [IACTMACC B [EHHDIC POy KTEL BHOMIacTMacChL.

5 |Texmomorus 3eleHbX mporeccos. KoHCTPYyKTOPCKHE KOHIICHI[ME JJIsi IpexoTBpame- 2
HUS 3arps3HCHUA OKpYIKaIOIIEN CPEnbL. MuxkpopeakTopHast TEXHAKA. CucTeMEl yIIpaB-
yienust. MEKPOBOJIHOBEIE TEXHOJIOTHH. MexaHoxuMuaUeckass akTHBalui. ®oTOXH-
My, [IprMephl HeMbHBIX 3CICHAIX rexuoyormit. 3asox «3Iy. OuneHKa XAMHIECKIX
[IPOIECCOB B OTHONICHAH COXPaHCHHA pECYPCOB H 3aIIHTEI OKpYIXKaroImeH cpejipl Ha
[IPAKTHKES

IIpaxTidecKHe MPHMEpPEI OCYIIECTBICHHs (3eIEHBIX) IPOIECCOB. TIpumepsl BHEAPE-
HUS (3eNeHBIX) MIPOIECCOB B MUPOBOH TPOMBIIIIEHHOCTH: HCIIONIH30BAHUE CBEPXKPH-
THYECKHX PACTBOPUTENCH xommnauueit Tomas Swan, IOIy4eHHE pacTBOPUMOTO
xode, NPHMEHEHHE (3EJICHBIX) pacTBOPHUTEIIEH B TPOLECCAX XUMWYECKOH YMCTKH U
gp. Karamaruyeckue MpOoIecesl B TOHKOM OpraHMYecKOM CHHTE3C. KaTtanuTHyeckue
IPOIECCE B MPOU3BOJICTBE JICKAPCTE. depMeHTaTHBHBIA KaTanus Il IIPOU3BOJICTBA
OCHOBHBIX XHMHYECKUX MPOAYKTOB H HX IpEBPAaICHAH. Bo300HOBIIEMOE U MCKOIIA-
eMoe ChIphe ¥ IpodJieMa IIapHUKOBBIX Ia30B.

ToKCHYHOCTD XHMUHYECKHX BEIICCTB. BesomacHoCTh 1a00paTOPHOTO SKCIEPHMEHTA —
ofImui mMOX0/ ¥ IMOJXO0J ¢ TOYKH 3pCHHA 3eJICHOM XUMHH. PoccHICKHE H 3apy-
GexXHbIe CTAHAapThI JKOJIOrHYECKOM Oe30IMaCHOCTH.

XyMuUuecKre IPHHIMIEL JTHKBH /AN aBapmii XUMHYECKHUX IIPOU3BO/ICTE. 3amauu




yopapJICHHA 0e30IaCHOCTRIO XHMHAYCCKHX IpoOMU3BOLICTE KaK CIOHBIX HEpapXH-
yeckux 00BEKTOB. YHpaBJIBHI’IG 0E30IIACHOCTRIO XHMHUYECKHX [IPOM3BOJICTB Ha 0C-
HOBE HOBLIX I'IHCbOpMaHI/IOHHBD( TEXHOJIOTHH.

4.5, JlabopaTopHbIe 3aHITHA
Ne Tema Yac.

1. |OnpeneneHue Kacca ONacHOCTH HPOMBIIIIEHHBIX 0TXO/IO0B 4
5 |Karaumraueckue 3ejicHbie mponecchl. CyOKpHTHYECKOe H3BIEHCHIC Guonornuecku| 4
AKTHBHBIX BEIIECTB M3 PACTHTEIILHOTO CHIPBS.
3. |KaTamaruyeckue IpoIecCH B TOHKOM OPTaHHYECKOM CHHTE3C 4

5. O6pazoBaTeJbHbIE TEXHOJIOTHH

Bun zans- —‘
Kype i Hcnonb3yemble HHTEPaKTHBHEIE 00pa3oBaTeIbHBIC TEXHOIIO- KonugecTBo
(11, JIP) TUH 9acoB
2 JI WnrepakTHBHBIC JICKITHH
JIP ['pynIoBsle TUCKYCCHH, oOCcyK/IeHHe Pe3yIbTaTOB HCCIEN0- 12
BaHHH, KoH(pepeHIUH
Hmozo: 16

dopma HTOTOBOI ATTECTAI[HH — JK3aMCH.

6. OreHouHbIe CPEACTBA JUIS TEKYIEro KOHTPOJIA YCIeBaeMoCTH
CobecenoBanue, MOKIAbI, SK3aMeH.

IIpuMepHBIe TEMBI JOKIA/I0B

1. Amamms aromuo# sddexruBrOCTH B B-daxropa 1 3a1aHHOTO nabopa XUMHYECKHX
PeaKITHIA. -

2. CpapHenye 3aJlaHHOTO Habopa MPOMBIIIICHHBIX TIPONECCOB Ha OCHOBAHHUH KPHTEPUCB
3eNMEeHOM XUMUH.

3. AHaIu3 OMHOTO W3 TeXHONOTHYECKUX MPOIECCOB B COOTBETCTBAN C IIPHHIIMIAM
3eJICHOM XUMHH.

4. Amanus CTPYKTYPHL ¥ XapakTepa 3arpssHEeHu Ha IPHMEpe OMHOTO 13 MpeAIpUATHI
XUMHAYECKOI TPOMBIIUICHHOCTH. OIeHKa 3 (PEKTHBHOCTH HX YTHIM3AIUY.

5. AHayms OXHOM 3aja4d u3 J1abopaTOPHOTO MPAKTHKYMa ¢ TOUKM 3PCHIA 3eJIEHOHN
xumun., HeobX0QuMO IPEII0XKHUTE Iy TH IOBBIIICHHS 5 PEXTHBHOCTH PEAKIUH MK 3aMCHEI
ANLETEPHATHBHOM.

6.01IeHKA U BEIBICHHE 3IEMEHTOB 3CICHOM XAMHUHU B 00muUX Kypcax XMMHHU Ha
XunvmueckoM pakynprere MI'Y (Hanpumep, HEOPTaHWYECKOi, OPraHuYCCKOl, aHAIATHYECKOH
XUMUH).

7.0meHKa IUHAMHAKHA [PUMEHEHWS CTOMKMX OPTraHHYCCKHX 3arps3HATENIEH B
IPOMEIILIEHHOCTH U CENBCKOM XO3SHCTBE.

8 CocTaBlicHHE TEXHOJIOTHIECKOH CXEMBI OMHOW M3 TEeXHOJIOIMH, OCHOBAHHBIX Ha
HCITOTE30BAHAY BO30OHOBIISICMBIX HCTOUHHKOB SHEPIMHU WIIH MaTEPHAIIOB.

9. CpaBHeHHE TEXHOJIOTHH IONYYCHHMSA OJHOTO M TOTO XS IpoJyKTa (HalnpumMep,
pacTBOPHTEIIS UL KPacok) M3 HCKOMAeMOro u BO30OHOBJIAEMOTO CEHIPbs C TO3HIHI 3eICHOH

XAMHH.
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Boupochk! K 3K3aMeHY

1 BO3HUKHOBEHNE HOBOTO HAYYHOTO HAIIPABJICHHA "aemeHas’ XAMUS, IPUYMHBL X MECTO 3apOKIe-
aust. Pons w 3amaun "3eTeHOM" XAMHH Ha ¢oHE IMPOM3BOACTBA H HoTpeOIeHHs XMMAYECKHX BC-
IECTB.

2 Pecypco- W 3HEProchepeKeHne Kak IpeIecTBEHHUKY HICH «3emeHoi xumMum». LIpHIH-
Bl 3eJIeHO XuMuH. KpHTepUH «3eIeHOr0» MPoLecca.

3 BzamMoieiicTBHE "3e7eHOH " XUMHUH M SKOJIOTHH. VY CTORYMBOE Pa3BUTHE KAK MOJENH HCIONIB30~
BaHHS PECYPCOB.

4 Dxoyoruueckas XUMus. AHTPOIIOTCHHOC BO3leiiCTBHE HA IPUPOJLY B LEJIOM ¥ pasMinbIe
cocrassione 6rocdepsl. I'oOaTBHEIE 3KOIOIMICCKHE mpoOIEMBbIL.

5 (OCHOBHBIE BUIEI SKOTOKCHKAHTOB.

6 TuIsl 0TX0/0B. [[PHHIAIIEL Y THITH3AMIH OTX0/I0B, CIIOCOOBI B CXEMBI.

7 DKONOrHIECKH UMCTHIE TexHomornu. OneHKa XHMHICCKIX peaKiuii H IPOLEeCCOB ¢ TOHKH
3peHusl 3eNeHOH XHMHUH.

8 Kpmrepuu BbIOOpa dKOIOTHICCKH Ge30MaCHBIX HCXOJQHBIX BENECTB, OLCHKA 3KOJIOTHIECKOH
OIACHOCTH [IPOMEKYTOYHEIX, TOOOUHBIX H HEICBAIX IIPOIYKTOB.

9 Vuer KIMMATHYECKIX 0COOEHHOCTEH IPH CO3MaHMH HOBBIX TEXHOTIOTHH.

10 TloTpebiemye SHEPTHI B XUMUIECKHX IPONECCAX. CHmwKeHHe SHepro3aTpar KaK OJuH #3 IpHH-
[UIOB 3€JEHOM XUMUH.

11 Karanuradeckue «3enerpiey mporeccsl. Hopple KaTaTuTAIECKHIC TIPOTIECCHI MOy denust papma-
KOJOrHYecKHx mpenaparon. CeneKTHBHBIE IPOIECCEL.

12 AJIbTepHATHBHAIC PACTBOPHTEIH. TIpuHIHIEL BEIOOPa (3EICHBIX) pacTBOpHTETEH.

13 PecypcochepexeHne Ha OCHOBE seseHoN XuMuH. VICIIONE30BaHAE BO30OHOBIIAEMBIX MCTOU-
HUKOB CBIPBA.

14 Texzonorun nepepaboTky 6HOMacChL. [ToxHEMepEL B 3€IEHOH XUMHUH. BuomnacTMacChL.

15 TeXHOIOTHs 3eJICHBIX IPOIEeccoB. KOHCTPYKTOPCKHE KOHIIETIIUH JUIsl IPEAOTBPAIIeHHs 3arpsi3-
HEHHS OKPYIKAIOLIed CPe/IBL.

16 OmerKa XMMHYECKHX IPOLECCOB B OTHOIICHHH COXpaHEHUs PECYPCOB M 3AIIATHL OKpyIKaromei
cpefpl Ha IPaKTHKE.

17 IpakTryeckre NPHMEpPEI OCYIMECTRICHHL «3EJIEHBIX) IIPOIECCOB.

18 KaranuTudeckne MpOIecchl B TOHKOM OpraHiiecKoM cunTese. KaramuTHYecKHe IPOIECCHl B
IPOU3BOJICTBE JICKAPCTB.

19 MepMeHTaTHBHEIA KaTaIH3 JUl IPOA3BO/ICTEA OCHOBHEIX XMMHYECKUX IPOAYKTOB M UX IIPE-
BpaIeHUH.

20 Bo30OHOBISEMOE ¥ HCKOIIAEMOE ChIPEE 1 npo6JieMa ITApHUKOBEIX Ta30B.

71 TOKCHYHOCTh XMMHUECKUX BeIecTB. be3omacHoCTk 1a6opaTopHOTO SKCICPHMEHTa — obmui
MOIXOZ U ITOAX0J ¢ TOYKH 3PCHHA 3eJIeHOH XUMHH.

272 Poccuiickue U 3apyOeKHbIC CTaHIapThL HKOJIOTHYECKOH 6€30I1aCHOCTH.

23 XpMuuecKye PUHIHIEL IAKBAAAINH aBapuil XUMAYECKAX NIPOU3BOACTB.

24 Vnpapnenue 6€30maCHOCTHIO XUMIIECKIX IIPOU3BOJICTB HA OCHOBE HOBBIX ur(OpMalHOHHBIX
TEXHOJOTHH.
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[TpuMep SK3aMEHAHOHHOT0 dunera

PI'BEOY BO «KybancKuii rocyHHBEPCHTET?
Kadenpa AaHANATHYEeCKOH XHUMHHA
HanpapJieHue MoroTOBKH acTHpaHTOB — 06.06.01 Buonorn4yeckue HayKH
IIpodunas MOArOTOBKH 03.02.08 Dxoorus (XMMHAIECKHE HaYKH)
TTucnumuiHa «3eseHas XM | IKOTIOTHSD

BUJIET Ne 1

| Karamaradeckue «3eTeHsey mpoueccs. Hobe KaTANHTIIECKHe [PONECCH IONydeHns hapma-
konormueckux rpenapaton. CeleKTHBHBIE IIPOCCCEL.
2 Poccuitckue ¥ 3apy0OexHbIe CTaH/apThl HKOJIOTHYECKO OE30MACHOCTH.

3aB. kadenpor
[-p XUM. HayK, Ipodeccop 3.A. TemeppaineB

7. VuedHO-METOAUYIECKOE ofecreyenye MACHHITHAHDLL
7.1. OcHoBHAasl JATEpaTypa

7 1.1. TlegaTHbIe N3TAHMS OCHOBHOH JUTEPATyphI:

1. J1. K. Canosuukoga, JI. C. Opnos, H. H. JTo3aHOBCKas. DKOJIOTHS H OXpaHa OKpYyIKArOIeH
CpeJIbl IPU XMMITIECKOM 3arpA3HCHAN /- Aam. 3-e, mepepad. - M.: Beicimas mkoa, 2006. - 334 c.

2. B. B. IIpoxopoB. DKOJIOTHS YCI0BEKA. yueGHUK JULSL CTY IEHTOB BY30B /- 3-e U3, cTep. -
M.: Axamemus, 2007. - 319 c.

3. B. ®. IIporacos. DKONOTH, 3M0POBLE H OXpata OKpYKaroIer cpeisl B Pocciu /-3-e
w3, - M.: [OHUHAHCEL X crarucrukal, 2011. - 671 c.

4. A. B. Topoaxos, C. W. CanraHosa. KONOrHs BU3yanbHOM cpenst /- V3. 2-¢, nepepad. H
joit. - Camxr-1leTepbypr [# z1p.]: Jlaus, 2013, - 186 c.

7.1.2. DaekTpoHHbIe U3IAHHUS OCHOBHOI 1ATEPATYPLL:

1. Oxonenora, A.A. DKOJIOTHIECKHI MOHITOPHHT : yae6HOe 10co0Ke JUIst CTY/ICHTOB BBIC
X y9eOHbIX 3aBeIeHHIH / A.A. Oxonenosa, I'.C. Eroposa ; BourorpaacKui rOCyIapCTBEHHBIHA
FeXHUUIECKUI YHHBEPCHTET. - Boiurorpan : Bonr'TVY, 2014. - 116 c. : w1, - bubmzorp. B Ki. ; To xe
[DmexTpoHHELH pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id:255954.

2. Anmes, P.A. OcHOBEI 001meH SK0JIOTHHA 1 MGH{EyHaPOI[HOﬁ 9KOJIOTHYECKOH IIOTMTHKA
[DnexTpoHHEIH pecype]: yueGmoe nocobue / P.A. Ammes, A.A. Aspamenxo, E.JI. basunesa. —
DnexTpor. aaH. — Mocksa: Acmexr Hpece, 2014, — 384 ¢. — PexxuM gocryma:

https://e.Ianbook.com/book/68658.

7.2. JIoIOJHHUTEIBLHASL JUTEPATYPa
7.2.1 IleuaTHbIe H3JAHUHA AONOTHHUTENBHOM JUTEPATYPBL:

1. II.C. Opnos, JL. K. CazioBHUKOBA, 1. H. Jloza"oBCKas. DKOIOIHA H OXpaHa ouochepsl
[pH XEMHIYECKOM 3arpA3HCHUH / - 2-¢ w31, mepepab.u moit. - M. : Bpicmast [MKoJIa, 2002.—-334c.

2. 10. A. CarnoxHHAKOB, P. A, Anes, C. H. KamveikoB.PanioakTHBHOCTD OKpy>KaroLleH
cpeJipl | TeOpHs ¥ IPaKTHKA : [yaebHOe mocobue A CTYACHTOB By30B] /- M. : BUHOM. Jlabopa-
Topus 3Hanmi, 2010. - 286 c.

3. T. A. Tpudonosa, H. B. Cenuparnosa, H. B. Mumeuko. [Ipuxnaasas sxojoras /3-¢ 3z -
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M.: Axanemmueckuii [Tpoekr : ['ayneamyc, 2007.- 382 c.
4 Jhx. B.J[xupapi. OCHOBBI XAMUAH oxpyxaromeii cpenst/ Ilep. ¢ aHrL. B.M.I'opmkoBa
1oz pen. B.A.Mparnosa. M., @u3MaTIHT, 2008. 639 c.

7.2.2 DneKTpOHHbIE H3JAHH MOMOJHUTETHLHOM THTePATYPhL:

1.Haymoga JLI'., MupxuH Bb.M.KpaTkuii ciosaps [HOHsTHE W TePMHHOB COBPEMEHHOH K0~
noruw/V3narenserBo «JIaHe.

2.CrpaBoYHHK HEXEHEpa 110 OXPaHe OKPYKAIOIIEH CPETIBL. (Dxorora) /M3rarenbCTBO
«JlaHbY.

7.3. IlepedeHn 0CHOBHBIX HOPMATHBHBIX JOKYMEHTOB

1. Baxon Poccuiickoit Menepanuu «O06 oxpamne oxpyxaromeit cpeyply N 7-®3 ot 10.01.2002 r.
(8 pen. ot 05.02.2007 )

2. Bomuplil KOLEKC Poccuiickoit ®enepanuu Ne 74 @3 ot 03.06.2006

3. [Tonoxxenue 00 OIECHKE BO3JIeHCTBHYL HaMedaeMOoM X035 CTBEHHOM 1 MHOM JeATeNbHOCTH Ha
OKpYIKAIOLIYIO Cpe/ly B Poccuiickoit ®enepanuu (yrB. lIpukazom KD Ne 372 ot 16 mast 2000 r.);

4. KOHBEHIHS 110 IPEAOTBPAIEHHIO 3arPA3HCHHA MOPi c6pocaMu OTXOJIOB U JIPYTHX MaTepHa-
51oB, BamuurToH, JIoHIoH, Mexuko, Mocksa, oT 29 Jexabpst 1972 t., Ne 2594, patud.15 nexabps
1975 r. (CCCP);

5 KomnBeHITs 06 OLCHKE BO3/IEHCTBHS Ha OKPYKAIOLIYIO CPEAY B TPaHCTPAHUIHOM KOHTEKCTS
OOH. PDKOHOMHUYECKHUH K Commanpasiii CoBeT. Esporieiickas 5KOHOMHYECKas womuccuss. OHHIAH-
must. 25.02-01.03.1991 1. TTonmucana IIpaBUTENHCTBOM CCCP 06.07.1991 r., nepuoj ACHCTBHI —
¢ 06.07.1991 r. Iloxreepxero [TpaBUTEIHCTBOM Pd or 13.01.1992 r. Ne H-11, TTI MAJL PD;

6. COHBEHIIHA TIO OXPAHE M MCIOJB30BAHMIO TPAHCT PAHNTHEIX BOJIOTOKOB ¥ MEXIyHapOIHBIX
03&p, XenbCHHKH, 17.03.1992 r., parud. 18.03.1992 r., BBEJcHA B JICHCTBHUE TlocTaHOBICHUEM
TITpasurenbersa PO ot 13.04.1993 r. Ne 331;

7. Koupeumuss 0 TpaHCIPAaHHYHOM BO3EHCTBUM IIPOMBIIUICHHBIX apapuii, XeIbCHHKH,
17.03.1992 r., patud. 18.03.1992 r., BBCACHA B neiicteue ¢ 04.11.1993 r. pemenuem [IpaBurens-
cra P@ or 04.11.1993 1. Ne 11185

8. TOCT 17.1.3.07-82 Oxpana mpupOIbL. Tunpocdepa. 1Ipasuna KOHTPOIL Ka4eCTBa BOIBL BO-
JIOEMOB H BOJIOTOKOB.

9. TOCT 17.1.3.08-82 Oxpana 1npapo/isl. mapocdepa. TIpaBuiIo KOHTPOJIL KaeCTBa MOPCKHX
BOJL.

10. TOCT 17.1.5.04-81 Oxpana NPUPOABIL, Tuapocdepa. Ilpuboper u ycTpoHCTEa UL
ortbopa, HEPBUUHOM obpaoTk H  XpaHESHHA npo6  IPEPOAHOH  BOJIEBL O61ue
TeXHUIeCKAe TPEOOBAHN.

11. TOCT 17.1.5.01-80 Oxpana IPHAPOIBL Tuppocepa. Obumme TpeboBAHHL K otbopy
1po6 IOHHEIX OTJIOKEHUH BO/IHEIX 0OGBEKTOB ISl aHaIM3a Ha 3arPA3HEHHOCTD.

21. Metoauueckue ykazanud Ne 40 mo opraHU3alHE CHCTEMBI HabIoeHMit B KOHTPOJIA 32 3a-
rpA3HEHIEM MOPEH H yCTHEB PeK.

7.4. MleproguvecKue H3JAHMI

1. Be30macHOCTh B TexHOChEPE

2. BezomacHOCTh XHU3HEACITeIBHOCTH

3. Bronorus BHYTPEHHUX BOX

4. Braomorus Mops

5. BojiHbIE pecypcehl

6. 'e03K0I0rug

7. 3ar@Ta OKpYyKaroleh cpeipl B He)TEra30BOM KOMIITIEKCE
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8. OxeaHoNIOTHS
9. DKOIOrMYECKIIE CHCTEMEI i IIPHOOPE]
10. Dxonorus

7.5. MatepHeT-pecypchl

1. TlopTan «AHanATHIECKAT XUMAL B Poccuu» http://www.wssanalytchem.org

2. TlopTall XMMHEKOB-AHAIATHKOB! aHATHTHHECKA xumps ¥ MeTpororus www.anchem.ru
POCCHICKOE XEMOMETPUIECKOE OOIIECTBO http://rcs.chph.ras.ru

3. Www.scopus.com,

4. www.scirus.com

5. (ejiepalbHOE areHTCTBO IO TEXHHUCCKOMY peryIHpOBaHUIO M METPOJIOTHH, www.gost.ru;
6a3a HOPMATHBHEIX JOKYMCHTOB;

6. BHUUKM, caiit: www.standards.ru; 6a3a AVC]T «CocynapCTBEHHBIH PEECTp THIIOB CpeAcTB
M3MepeHuii, JTOMyIEHHbIX K ob6pamenuio B PO»;

7. www.] gost.ru; 6aza METOIHMK BEIITOIHEHI H3MepeHHH

7.6. MeToauuecKne YKa3aHUs ¥ MATEPHABI 110 BHaM 3aHATHA
MeToauaecKne PexoMEeH/alu acIIpanTam 1o OpTAHU3ANMH M3y ICHHAS IHCIHMIIHHET

Vermemuoe OCBOSHHE JUICIUIUTHEL IPEANOIIaracT AKTHBHOE, TBOPUIECKOE yIacTHE aciupan-
TOB IIyTeM IIaHOMEPHOH, HOBCEIHEBHOM PabOTEL.

O6mue pexoMeH aAHI

Wzyuenne JUCHUINIAHEL CIEAyCT HadMHATE ¢ NpopaboTKu pabodeH MporpamMMmel, ocoboe
BHHMAHHE, yIeNss LIeTIM | 3a/iadaM, CIPYKType I COZIEPIKAaHMIO Kypca.

PaGoTa ¢ KOHCIEKTOM JeKIHi

IIpoCMOTpPHTE KOHCICEKT Cpasy Hocie 3aHATHi, OTMETHTE MaTepHall KOHCIICKTa NEeKIHH, KO-
TOPBI BEI3BIBAET 3aTPY MHEHUS LI mouuManys. TlonpiTaiiTech HAWTH OTBETHL Ha 3aTpyAHUTEIBHBIC
BOIPOCKHI, HCIOTB3Y s PEKOMEHAYEMYIO arepatypy. ECIH caMOCTOATENBHO HE YHAI0Ch pasobpaThb-
cs B MaTepuase, CHopMyIHPYHTE BOIPOCH! K o6parATeCh 3a IIOMOIIBIO K IIPEOJABATENO Ha KOH-
CymBTAIMM HIIK OTEDKaiimeH TeKITHHy.

PeryiapHO OTBOJMTE BpEMs UL IOBTOPEHII JIPOMJIEHHOT0 MaTepuana, IPoBepst CBOM
3HAHVS, yMEHMS 1 HABBIKH II0 KOHTPOJBEHBIM BOTIPOCAM.

Boitoasenue JJa6opaTopHbIX paboT

Ha 3aHaTH# HOJYUIHTE ¥ OpeIo/iaBaTelld rpaduK BEITOTHEHHS naboparopusix pabot. 063a-
Be/IUTECH BCeM HE0OXOMMBIM METOIHECKIM obecreueHHEM.

Ilepes nocemenueM 1a00paTopHn 3y HTe TEOPHIO BOIPOCA, IPEIOIIaracMoro K HCCIIeN0-
BAHNMIO, 03HAKOMBTECH C PYKOBOJICTBOM 110 COOTBETCTBYOMEH paGoTe H IOArOTOBLTC IPOTOKOMN
nposezeHns paboThl, B KOTOPHII 3aHCCHUTE:

— naspaHue pabOTHL
3arOTOBKH TAOIIHLL /TS 3aTOMTHEHUA dKCIICPHMEHTAILHBIMI JaHHBIME HaOJIO/ICHAH;
ypaBHEHHs XUMHIECKHX peaKnuii IpeBPAICHHH, KOTOPBIC 6ymyT OCYIIECTBICHBI IIPH
BLITIOJIHEHHH SKCIICPUMEHTA;

— pacyeTHEIC HOPMYJIBL

OdopMIIeHHE OTICTOB OIDKHO IPOBOJIUTECS TIOCTIC OKOHIAHHS paboTHI B 1abOPaTOPHH.

st TIOTOTOBKH K 3alUTe OTHeTa CIEAYCT POAHANU3MPOBATE SKCIEPAMEHTAIBHBIE Pe-
3yNBTATEL, CONIOCTAaBUTH HX C M3BECTHLIMH TEOPETHUCCKUMH ITOJIOMKEHISIMHI HIIH CIIPaBOYHBIMI
[aHHEIMHM, 0000IUTE PE3yIbTATEL JCCIIeI0BaHMil B BHIC BEIBOJIOB 110 paboTe, IOATOTOBATH OTBCTRI
Ha BOIPOCHL, IIPHBOIMMEIE B METOMUHCCKIX yKa3aHHAX K BBIIOTHEHHIO 11a6opaToOpHEIX padoT.
MeToaHuecKHe PEKOMEHIAINN IPEToAaBaTEeSIM IO MeTOMKE MPOBeAeHus 0OCHOBHBIX BHI0B
yae0HbIX 3aHATHI

Jlexmuu

Memoduxa umenus teKyui

|

|
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JleKIuM SIBJLSIOTCS OJTHAM M3 OCHOBHBIX MCTO/IOB 0GyUeHus M0 JACIUIUIMHE U JTOIDKHbL Pe-
[TIaTh CIIeNYIOMHUE 3a/1a9n:

— M3JI0KWTH BAKHEHIIMA MaTeprai IporpamMmEer Kypea, OCBEINAMOIIHA OCHOBHBIE MOMCHTEL

— pa3BHUTH y aCIIPAHTOB HoTpeOHOCTE K cAMOCTOSTENLHON paboTe Hajl yueOHOH 1 HayJIHOH
JIUTEPATYPOH.

' JABHOM 3a7adel KaK/ION NEKIMH SBIACTCS PACKpRITHC CYIHOCTH TEMBI ¥ aHATIA3 €€ IJIaB-
HEIX NOTOXeHMiH. PexoMeHIyeTes Ha TIepBOH JIEKIMH JIOBECTH JI0 BHAMAHI ACIHPAHTOB CTPYKTY-
Py Kypca ¥ ero pa3/icIel, a B JanpHEHITeM YKa3hIBATh HATAII0 KaKIOro pazziena, CyTh 1 ero 3anas,
a, 3AKOHYHB H3II0XKEHHE, ITOJBOUTE UTOL IO STOMY paszieiy, 9To0bI CBA3ATE €ro Co CHIEAYIOLIMM.

Codepoicanue nexyuil

CozepiKaHie JEKIHI ONpefe/IeTCsa pabodeit porpaMMo# Kypca. Kpaiige »xenaTesbHo,
T06Bl KaKIas JIEKIHA OXBATHIBAIIA M HCUCPILIBATIA OlpeNeNeHHYI0 TeMy Kypca H’ IpeJIcTaBIIAIa
ool JIOTHYECKH 3aKOHUCHHYIO PaboTy. Jlywime COKpaTHTh TEMY, HO HE NOMyCKATh niepeprIBa ee B
TAKOM MecTe, KOIJIa OCHOBHAS H/Ies EIle MOMHOCTRIO HE pacKphITa.

JlaGopaTopHbie 3AHATHS

Memoouka nposedeHus 1abopamopislx 3aHAMUT

Llemnsvu IPOBEIEHUL aBopaTOPHEIX PabOT SBIOTC:

—yCTaHOBJICHHE CBI3CH TEOPHH C IIPaKTHKOH B JopMe SKCIEPAMCHTAIILHOTO TIOATBEPIKIE-
HUS TTOJIOKEHHH TCOPHIL,

—06ydeHHe ACTIUPaHTOB YMCHHIO aHATM3HPOBATE TIOIyYEeHHbIE PE3yIBTATEL,

—KOHTPOIIb CAMOCTOSTEIBHOH paGOTHL aCIMPAHTOB IO OCBOCHHIO Xyped;

—0bOyueHHe HaBbIKaM 11po(heCCHOHANBHOH JEATEIMEHOCTH

[emu n1abopaTOPHOTO HMPaKTHKYMa JOCTHTAIOTCS HAMIydmmM 00pasoM B TOM CIIyHac, eciu
BLIOTHEHHIO SKCIIEPEMEHTa IIPEIICCTRYET OMpe/ICICH A HOITOTOBUTEIbHASL BHEAYIUTOpHAL pa-
Gota. [To3TOMy HpenofaBareh 0053aH OBECTH /10 BCEX ACTTHPAHTOB rpaui BEIIOTHEHHL nabopa-
TOPHBIX PaboT ¢ TEM, 4065l OHU MOTIIH 3aHUMATECS IleNeHANpaBIeHHOM TOMaIIHeH I0/ICOTOBKOM.

Ilepes HAYAIOM OYEPEHOTO 3AHATH JIPEIO/IaBATEeNb JIOIDKCH y/(0CTOBCPUTECH B TOTOBHO-
CTH ACIHPAHTOB K BBIITOIHEHHIO naGopaTopHoii paboTEI MyTeM KOPOTKOTO cobece0BaHHs ¥ TPO-
BepKH HATHYHS Y aCITHPAHTOB 3arOTORJIEHHBIX IPOTOKOJIOB IPOBEACHHA paboTEL

7.7. Tlporpammmuoe olecmeqenue CcOBpPEMEHHBIX nm]:opMauuouHo—KommyHﬂKauHOHﬂmx
TeXHOJOTHi

JTMIEH3MOHHBIE KOMITLIOTEPHBIE TIPOTPaMMbI 06pabOTKE JAHHBIX MPOrPaMMHO-aMIAPATHEIX
KOMIDICKCOB TIPHOOPOB! crexrpodoToMeTp AA-6800, Oyppe-CIEKTPOMETP ur(paxpacHerit IR
Prestige-21, “Shimadzu”, TazoBbIi xpoMmarorpad «Kpucramt-2000M», CIIEeKTPOMETP € WHITYKTHB-
HO-CBSI3aHHOM IIa3sMOH ICAP-6500Radial,  «Termoy, TrasoBLIH xpomarorpap GC 2010
“Shimadzu”, KHIKOCTHBIA xpomarorpap LC 2010 “Shimadzu”, razoBbli XpoMaTo-Macc-
criexrpomerp GCMS-QP 2010 Plus “Shimadzu” u 1p.; Microsoft Office Excel, STATISTICA,
3NeKTPOHHBE OHOIHOTEKH «Wiley8 mass spectral library» ¥ «NIST-05», WHTErpHpPOBAHHEIC B
nporpaMMHo—annapaTHBﬁi xommiexc mpubopa GCMS-QP 2010 Plus.

8. MaTepualbHO-TEXHHIECKOe ofecrmevenye QUCIHIIITHIBI

Jist IPOBECHHASA 3aHSTHH MO JUCIHATUIIHE, IIPE/TyCMOTPEHHOH yHCOHBIM TUIAHOM IO/ OTOBKH
ACTIMPAHTOB, HMeeTCsT HeoOxomuMast MaTepranbHO-TeXHHHeCKast 0a3a, COOTBETCTBYFOMIA JIefCTBYIO-
LUHM CAHFTAPHBIM | IPOTHBOIIOXKAPHBIM IPABIIIAM H HOpMAaM:

— JeKI[MOHHAsA ayIUTOpEs, OCHAIMCHHAT MYIBTAMEIMAHBIME IPOEKTOPaMH € BO3MOYKHOCTBIO
nomromouenns k. Wi-Fi, MapKepHEIMHA IOCKaMH /UL JIEMOHCTpAI[HH yIeOHOro MaTeprand;

_ CHEEATU3APOBAHHEIE J1a00paTOPHH C AHaIHTHHCCKHM 060pyMOBAHAEM M TO/(KIFOUCHHBIMU
K HEMY KOMIIBIOTEPHBIMHE CPEACTBAMU aBpTOMATH3AIMY 1 00pabOTKH TaHHbIX;

— anmaparypHOE U IporpaMMHOe obecredenue (I COOTBEICTBYIOTIHE METO/MHUECKHE MATEPHA-
JIBI) IS IPOBEJICHIS CAMOCTOSTEIBHOM paboThI IO JICIMILIHHE.
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