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1 IlepeyeHb MJIAHMPYEMBbIX Pe3yJbTATOB 00yUYeHHS MO0 TUCHUIINHE, COOTHECEHHBIX C
IJIAHUPYEMbIMH pPe3y/IbTaTaMHU OCBOCHHS 00pa30BaTe/IbHON NPOrpaMMblI

B pesynprare ocBOeHHS OCHOBHOH MpodecCHOHAIBHOM 00pa30BaTEIbHON MPOTPAMMBbI
(OIIOII) mno wampaBneHuto mnoarotoBku 05.03.06 Dkonorus U OPUPOAOIIOIH30BAHUE,
HaIpaBJICHHOCTh (MPOGHUIL) «IKOJOTHSM», 00YUAIOMUICS O JUCIUIUIMHE «AHAIN3 00BEKTOB
OKPYKAIOIICH Cpellbl» JOHKEH OBIAJIETh CICAYIOMUMHU PEe3yIbTaTaMMU:

Kon
Nuaukatop 1oCTHXKEHUS
WHJIUKaTopa [TepeueHs TUTAHUPYEMBIX PE3YIBTATOB OOYUCHHUS
KOMIIETEHITNHN
JTOCTHIKEHHUS 10 ITUCITUTIIINHE
KOMIIETCHIINU

MK-1 YctaHOBAE€HUE NPUUYUH M NOCNEACTBUN aBapUiiHbIX BbIBPOCOB M CO6POCOB 3arpA3HAIOLLUX BELLLECTE B
OKpY:KaloLLyio cpeay, NOArOTOBKa NPEA/I0XKEeHU No NpeAynpeXAeHUI0 HeraTUBHbIX NOCNeACTBUIA.

3HaTh: TOPSAOK pPAOOTHI IO YCTAaHOBJICHUIO
MIPUYMH U TIOCJIC/ICTBUI aBapUUHBIX BHIOPOCOB U
cobpocoB 3arpsA3HSIOMINX BEIICCTB B
OKPYXAIOIIYI0  Cpely, CBEpXHOPMATHUBHOTO

o0pa3oBaHMs OTXOJIOB
3HACT MPUYIHUHBI U

TIOCJIC/ICTBYS ABAPUMHBIX [YMeTh: yCTaHABIMBATh NPHYMHBI M IOCJIEICTBHS
HK-1.1. BBIOPOCOB U COPOCOB  BapHifHEIX BBHIOPOCOB M COPOCOB 3arpA3HSIONIMY
3arps3HSIONINX BCIICCTB B [BEIIECTB B OKpY>KaroIYIO cpeny
OKPYXKaroIIyI0o CPEly.  (cBepXHOPMATHBHOTI'O 00pa30BaHMs OTXOJOB
Bianerb:  OLEHKOMW  MOCHEICTBUS  aBapUNHbIX
BHIOPOCOB M COPOCOB 3arpsi3HSIOLIMX BEIIECTB
OKPYKalIYl0 Cpely M  CBEPXHOPMATUBHOI(
00pa3oBaHMUs OTXOOB

2 Mecto aucuuniaunsl B crpykrype OITIOII BO

JIMCUMIUIMHA OTHOCHUTCS K 4YacTd, (OpMUPYEeMOH ydacTHUKaMu 00pa3oBaTelbHBIX
otHomeHuii 6moka 1 «Iucuummuaey b1.B.01. U3yuaercs B 6 cemectpe, Ha 3 Kypce MU OYHOM

dbopme oOyueHus.
W3yueHnne OUCHUIUIMHBI TPEAINONaraeT TpPEABAPUTEIHLHOE OCBOCHHUE CIIETYIONINX

JUCHUITIINH y‘IGGHOI‘O IJ1aHa: OCHOBBI ITPUPOAOIIOJIL30BAHM .

3 O0beM JUCHUIIMHBI B 32aYeTHBIX eIMHUIAX € YKa3aHHEM KOJIMYecTBa
aKaJeMH4YeCKHX YaCOB, BbI/IeJICHHBIX HA KOHTAKTHYIO padoTy 00y4aommuxcs ¢
npenoaasaresieM (Mo BUAaAM y4eOHbIX 3aHATHIA) M HA CAMOCTOSITEJILHYIO Pa0doTy
o0yuawumuxcst

OO6mmas Tpy10eMKOCTh JUCIIUIUIMHEI COCTABIISET 3 3a9eTHRIX eauHHIT (3.¢€.), 108 gacoB

Tabmuma 3.1 - Pacnpenenenue ¢poHa BpeMeHH MO CeMecTpaM M BUaM 3aHSATHH, B 4acax

3aouyHoe (04YHO-
3a04Has) oOy4eHHE

Kypc, Kypc,
ceccus | ceccust

Ounoe o0yueHue

Bun yaeOHBIX 3aHATHIA
5 cemecTp 6 cemecTp




KonTakTHasi padora o0y4yarwimmxcs ¢
npemnojaasareseM (Bcero, yac)
B TOM YHCJIE:

44

- JICKLIMH, Yac
B TOM YHCJIE B BUJI€ IPAKTUYECKOMN
MOTOTOBKHU (TIPY HAIMYMH ), Yac

22

- 1abopaTopHbIC (TPAKTUUECKHE)
3aHATHA, Yac

B TOM YHCJIC B BHJIC TIPAKTUICCKOM
MOJTOTOBKHU (TIPU HAIMYMH ), Yac

22

- 3a4eT, Yac

- DK3aMEH, 4ac

CamocrosiTesbHast padoTa
odyuarwimuxcs (Bcero, yac)

63

B TOM YHCIIE:
-TIIOJrOTOBKA K JIa0OpaTOPHBIM
(MpaKTUYECKUM) 3aHSITHSIM, Yac

- paboTa ¢ TecTaMH U BOIIPOCAMH JIJISI
CaMOIIOJITOTOBKH, Yac

- BBITIOJIHEHUE KYPCOBOTO IPOEKTA
(paboTsl), yac

- IOArOTOBKA K 3a4€Ty, 4acC

- IOATOTOBKA K 3K3aMCHY, 4aC

O0umas Tpy10eMKOCTh yac

3.€.

108

4 Conep:xaHue TMCHUILIHHBI, CTPYKTYPHPOBAHHOE 10 pa3JejiaM H TeMaM ¢ yKa3aHueM
OTBEJCHHOI0 HA HUX KOJIMYeCTBA aKAJeMHYECKUX YACOB U BU/A0B y4eOHbIX 3aHATHI

Ta6muma 4.1 - Pa3aenbl TUCHHUIUIMHBI U TPYA0EMKOCTh 110 BHIaM YYCOHBIX 3aHATHIA
(B aKaIeMUYECKUX Yacax)

Bupl yueGHO# paboThI, BKIIFOYAs CAMOCTOSATEILHYIO PaboTy
CTYACHTOB U TPYAOCMKOCTD, B HaCax
JEKIUU 1a0b0paTOPHBI BCETO CaMOCTOSITEIb
€ AYJAUTOPHBIX HadA
No (TpakTHUecK 4acoB paborta
TeM | Paznen nucuumninHb ue)
. paboThI
OYH | 3a0YH | OYH | 3a04YH | OYH | 320YH | OYHO | 320YHO
0 0 0 0 0 0 (ouHO-
(ouHO- (ouHO- (ouHO- 3209HO
3a04H 3a04H 3a04H )
0) 0) 0)
1 BeegeHue. 4 4 8 6
2 MpobooTtbop 1
4 4 8 6
npobonoAroToBKa.
3 KoHnuentpupoBanue 4 4 ] 6




nu
pasjelieHue
KaK

craagnuun
Npo6bonoAroToBKM.

N
N

4 AHanus Boa.

9}

AHanus Bo3gyxa. 4 4

6 AHanun3 nNoYs 1 AOHHbIX
OTNOXKEHWIA.

7 Ananmus MHUIIEBBIX
NPO/YKTOB. 6 6

12

10

8 AHanus buonormyeckux
MaTepunanos. 4 4

10

Cnada 3ayera

HToro 22 22

44

63

Ta6muia 42- ConepkaHue TUCIUIUIMHBI, CTPYKTYPHUPOBAHHOE 110 pa3zesiaM U TeMaM

Bpewmsi, ak.uac (04HO/3204HO)

OYHO

B TOM YHUCJIC B

opMeE
Ne Conepskanue pasjena (TeMbl) TUCIUTUIAHBI BCero _fpa}l)KTquCKOﬁ
IOATOTOBKH
1 Pa3nesn 1. BBenenne. 4
Jlexyuonmwiii kypc

1.1 | Tema nexyuu 1. XUMUKO-aHATUTHYECKUH KOHTPOJb pPEaTbHBIX 2

00BEKTOB M €r0 POJIb B MPOMBIIUICHHOCTH, T€OJIOTHH, CEIbCKOM

xo3siicTBe, MeauiHe. OCHOBHBIE O0OBEKTHI aHATH3A.

AHaJIUTHYECKUN [TUKI M €T0 OCHOBHBIE JTaIlbI.

Ipaxmuueckue 3anamus

1.2 | Tema 1. OcHOBHBIE OOBEKTEI aHAIN3A. AHAIUTHYEC2KUN [TUKII U 2

€ro OCHOBHBIC ATAITbI.
2 Paznen 2. [Ipo60oT6op ¥ npodonoaroToBKaA. 8

Jlexyuonmuwiii Kypc
2.1 Tema nexyuu 1. TlpeacraButenbHasi mpoda, CHocoObl ee 2

nonyueHusi. Daktopsl, onpenenstonye pasmep mpodsl. OTdop

npoObl  TBEPABIX, TIa3000pa3HBIX MW  JKUJKUX  BEIIECTB.

OcoOennoctu 0T60pa NMpod CENbCKOXO3SMCTBEHHBIX MPOAYKTOB

U IPyruX OMOJIOTUYECKUX MaTepPHAIOB. TpaHCIIOPTUPOBKA U

XpaHeHHe po0O, CIIOCOOBI MX KOHCEPBALIUH.

2.2 Tema nexyuu 2. Paznoxenue 1pod6. Bwibop cmocoba 2

pasnoxeHus. «Cyxoe» U «MOKpoe» paznoxeHue. CiuiaBleHue u
CIIeKaHMe, NOCIeYyIOlee paCTBOPEHUE KaK CIIOCO0 MmepeBeIeHHs
npoObI B pacTBOpUMOE cocTosiHUE. IHTeHCHUKanus mpoIeccoB
pas3yoXeHus: OOBEKTOB Pa3IMYHON NpHpobl. Vcmonb3oBaHue




JUTISL Pa3JI0’KEHUS BBICOKO arpeCCUBHBIX PEareHTOB, MOBHIIIICHHBIX
TeMIlepaTyp M JaBleHUsS. ABTOKJIABbI, MPEUMYILECTBA UX
WCIMOJIb30BaHMS. YCKOPEHHOE pa3joKeHUue ToJA JEHCTBUEM
yIBTPa3BYKOBOTO ¥ MHUKpPOBOJIHOBOro  mosieid.  CrocoOsr
WHTEHCUBHOTO PAa3JIOKCHHSI OPraHUYECKHX BEIIECTB (KaTaylus,
dboTonu3, MmIa3MeHHas AeCTPYKIHs). Y HU(DUKAINS TOATOTOBKH
1po6 00BEKTOB PA3IUYHON MPUPOIBL.

Hpakmuqecmte 3AHAMUA

23

Tema 1. llpencraButenbHas TpoOa, CIOCOOBI €€ TOYyYCHUSI.
Ot60op TpoOBI TBEPIBIX, T'a3000pa3HBIX M JKUIKUAX BEIIECTB.
TpancnopTHpOBKa U XpaHEHHUE MPOO, CIIOCOOBI UX
KOHCEPBAIIHH. .

24

Tema 2. Paznoxenwne npoo.

Pasznen 3. KonueHnTpupoBanue u pasiejieHle KaKk CTaIuU
NnpoOONOATOTOBKHU.

Jlexyuonmnwiii Kypc

3.1

Tema nexyuu 1. OCHOBHBIE METOJbl KOHLEHTPUPOBAHMS:
COpOIIHs, SKCTPAKIINS, KPHOTEHHBIN CITOc00, PHIbTpalinoHHbIE U
MeMOpaHHbIE METO/IbI, CBEPXKpUTHYECKAs droniHas
OKCTPAKIHNs, PEaKIMOHHAs Ta3oBas HSKCTpakmus u 1p. Cs3b
3Tarna MpoOOMOATOTOBKH C MOCIEIYIOIIUM METOIOM
OIIpEJIeTICHNSI.

3.2

Tema nexyuu 2. OCHOBHBIE KPHUTEPHH, OMPEACISIONINE BBIOOP
MeToaa ornpezeNeHus (TOYHOCT®, YyBCTBUTEIHHOCTb,
U30MPATENLHOCTD U JP.).

Ponp xumudeckoro aHanu3a B PEIICHUH MPOOJIEM OKPY>KArOIIeH
cpeabl. AHAIUTHYECKOe 00ecrieueHre CUCTEMBI HKOJIOTHYECKOTO
MoHHUTOpHHTra. IIpenenabHO  JOMyCTUMBIE  KOHIIEHTpAIUH.
[Ipuopurernsie 3arpsA3HAIOLINE BEILIECTBA.
Cynep3KOTOKCUKAHTBHI.

Hpakmultecmte 3AHAMUA

3.3

Tema 1. OcHOBHBIE METO/Ibl KOHLIEHTPUPOBAHHUSL.

34

Tema 2. Ponb XUMUYECKOTO aHAJIM3a B PEIICHUH MPoOIieM
OKpYXKArOIIeH cpellbl. AHATUTHIECKOE 00ECTIeUeHNE CHCTEMBI
HKOJIOTMYECKOTO MOHUTOPHUHTA.

Pa3zgen 4. AHaJIU3 BOJO.

10

Jlexyuonnsiil Kypc

4.1

Tema nexyuu 1. Knaccudukanus Boa. OcHOBHBIE
aHajguTudeckue mnpobnemel. [IpoGooTOOp W XpaHeHWe mPooO.
Onpenenenre 00OOIIEHHBIX  (U3MYECKUX W XUMHUYECKHX
MOKa3aTenel, ONMpeessIONMX KAadeCTBO BOABI: NPO3PAvyHOCTH,
MYTHOCTH, LBETHOCTH, BOJIOPOJIHOTO ITOKa3aTels,
OKHCIIUTEIIFHO-BOCCTAHOBUTEIBHOTO MOTEHIINANA, MIETOYHOCTH,
PacTBOPEHHOT'0 KUCIOPO/1a, OKUCIIEMOCTH, XUMHUYECKOTO H
ouoxumuueckoro norpedienus kucnopona (XIIK u BIIK).

4.2

Tema nexyuu 2. BuoTecTHpOBaHUE KaK CIOCOO OLIEHKH KayecTBa
BO/I.

Onpe,ueneHI/Ie HHAUBUAYAJIBbHBIX HCOPraHNYCCKHUX KOMIIOHCHTOB
BOJ: XJIOPUIOB, (DTOPHIOB, HUTPHUTOB, HUTPATOB, (ochaToB,
CCpOoCOACPpKAIINX AHUOHOB, HWOHOBAMMOHUS, MMCIOYHBIX U
IEJIOYHO-3EMETTbHBIX MeTaIUI0B. OnpeiesieHne )KeCTKOCTH BOIBI.
Omnpenenenre CBOOOTHOTO XJIOpa.




CDOpMLI CYHICCTBOBAHUSA TAKCIIBIX MCTAJIJIOB U Pa/IMOHYKIINIOB B
Bogax. OmpeneneHue TSHKENBIX METAIOB U PaJMOHYKIHUIOB.
CriocoObl  KOHIIGHTPUPOBAaHHUS  TSDKENBIX ~ METAIOB |
paauoHyKIUIOB U3 BoA. IIpuponHbie opraHuyeckue BeEIIECTBa
Boa. OOmias oIeHKa coAep)KaHHsl OPraHMYECKUX BEIIECTB:
oTpeziesieHue OPraHuYecKoro yriaepoaa, azora, gpocgopa.
OCHOBHBIE KJIACCHI 3arpsA3HAIOIMINX OPraHUYCCKUX BCHICCTB.
HcTtouHuky momajaHusi, YCTOMYMBOCTh B OKpYKaloIIeH cpene,
TOKCHUYHOCTD, METOAbI HU3BJICUCHUA, KOHICHTPUPOBAHUA,
pazJiesieHus U onpeeNeHHs.

Hpaxmuuecmte 3AHAMUA

4.3

Tema 1. Onpenenenne 0000MICHHBIX (GU3NICCKUX U XUMUUYECKHUX
MOKa3aresei, OMpeNesFoIINX KauyeCTBO BOJBI: MPO3PAYHOCTH,
MYTHOCTH, [BETHOCTH, BOJIOPOJTHOTO ITOKa3aTels,
OKHUCIUTCIIBHO-BOCCTAHOBUTCIIbHOI'O IMOTCHIIMAJIA, IICIIOYHOCTH,
PacTBOPEHHOTO KHCIIOPOIa, OKUCIIIEMOCTH, XAMUYECKOTO H
omoxummueckoro nmorpednenus kucinopoaa (XIIK u BIIK).

4.4

Tema 2. buotecTupoBaHUe Kak CIIocoO OIIEHKH KayecTBa BOJ.

4.5

Tema 3. OCHOBHBIE KJIACChI 3arps3HAIONIUX OPTaHUYECKUX
BEIIECTB.

Pa3znen S. Anaau3s Bo3ayxa.

10

Jlexyuonmnwiu Kypc

5.1

Tema nexyuu 1. OcHOBHBIC TPOOJIEMBI aHAIN3A TOPOJICKOTO
BO3MlyXa, BO3AyXa paboyeil 30HBI, MPOMBIIUICHHBIX U
TPaHCIOPTHBIX BBIOPOCOB. CIOCOOBI U METOBI OTOOPa IPOO
BO31yXa. ApTedakTsl, BOSHUKAIOIIHE B IIporiecce mpodooTdopa.
XuMUYeCKui coctaB Bo3nyxa. OnpeeneHrne HeOpraHuueCKux
KOMITIOHCHTOB BO3yXa npupoaAHOro )41 TEXHOI'CHHOI'O
MPOUCXOXKACHUS:  030Ha,  OKCHAOB  yrjiepojaa,  a3oTa,
CEpbl, aMMHaKa, CEPOBOAOPOJA.

OnpeneneHne OpPraHUYECKUX COCAMHEHUH: amndaTudecKux u
ApOMATHYCCKUX YriieBo40poaos, Kap60HI/IHLHBIX )41
XJIOPOPTAaHUYECKUX COCIUHEHUM, (HEHOJOB, CIUPTOB, A(DHUPOB,
METAJIOOPTaHUIECKUX COCIMHEHUH, MEpKAITaHOB,
anmupaTHYECKUX  aMUHOB. AHaJIM3  Ta30BBIX  BBIOPOCOB
aBTOTpAHCIOPTA.

5.2

Tema nexyuu 2. Aspozonu: obOpazoBaHHe B aTMocdepe, poib B
MEepPeHOCe HENeTYYNX 3arps3HsIONIMX BEHIECTB, OCOOCHHOCTH
npo6ooTbopa 1 aHamM3a. ABTOMATH3AIM aHAIN3a BO3/AyXa.
OCHOBHBIC THIBI I'a30aHATM3aTOPOB. JMCTAHIIMOHHBIE METOMIbI
aHaImn3a.

Hpaxmuuecxue 3aAHAMUA

5.3

Tema 1. CnocoObl U MeTOBI 0TOOpa MPOO BO3TyXa.

54

Tema 2. ABToMaTtu3aius aHaiu3a Bo3ayxa. OCHOBHBIE THIIbI
ra3oaHajan3aTopoB. /[MCTaHIIMOHHBIE METO/IBI AaHAJIH3A.

Pa3nen 6. AHAIH3 TOYB U JOHHLIX OTJIOKEHHH.

10

Jlexyuonnwiii Kypc

6.1

Tema nexyuu 1. OcCOOCHHOCTH MOYBBI KaK 00BEKTa OKPYKaromen
cpensl. IIpoboorbop. Xumuueckuii coctaB mouB. ['yMycoBbie
BEIIIECTBA: CTPOCHHE, PEAKIMOHHAs CIIOCOOHOCTh, (YHKIIUU B
OKpY>Karollen cperie.

3aaun aHATUTUYECKOTO KOHTpOJIst. OnpeneneHne 0000mEeHHBIX




MOKa3aTelieii: EMKOCTH KaTHOHHOTO OOMEHa, KHUCIIOTHOCTH,
OKUCITUTEIHbHO-BOCCTAHOBUTEILHOTO TTOTEHIMANA, COACPIKAHUS
JIETKOPACTBOPUMBIX COJICH, OMOJIOTHYECKON aKTUBHOCTH.

6.2

OrnpesesieHre HEOPTraHUYECKUX KOMITOHEHTOB. DJIEMEHTHBIN U
MOJNIEKYJsIpHbIM aHanu3. [IpoGomonroroBka. AHamu3 BOJHOU
BBITAKKM Ha COACPKAHWC HUTPATOB, HUTPUTOB, XJIOPUOAOB,
cynb(haToB, MIENOYHBIX U IIETOYHO-3€MENbHBIX METAIJIOB.
OnpeneneHue TSOKENbIX METAUIOB: BaJOBOTO COAEpXKaHUS U
MOJIBHKHBIX (hOPM.

OrnpenesieHre  OPraHUYECKHX  KOMIIOHEHTOB.  DJEMEHTHBIN
aHau3: OIpeeICHHE OpraHUYECKOIo yriaepoja u
opranuueckoro asora. OmpenesneHne TOKCUYHBIX BEILECTB:
MEeCTULIU/IOB, He(TENPOIYKTOB, MOJIMaPOMAaTUYECKUX
YIJIEBOAOPOJOB, XJOPOPTaHUYECKUX COEAMHEHHH. MeToasl
W3BJICUCHHS u KOHLICHTPUPOBAHUS 3arpsA3HAIOLUX
OpTraHN4YCCKUX BCIICCTB.

Hpakmuqecmte 3AHAMUA

6.3

Tema 1. Onpenenenue OOOOIICHHBIX TOKa3aTeleh: EMKOCTH
KaTHOHHOT'O oOMeHa, KHCJIIOTHOCTH, OKHCJIUTEIBHO-
BOCCTAHOBHUTEIHHOI'O MOTEHIIMAIA, CoZIepKaHUS
JIETKOPACTBOPUMBIX COJICH, OMOJIOTHYECKON aKTUBHOCTH.

6.4

Tema 2. DOneMeHTHBII M MOJEKYJISApHBIA aHaluu3. AHanu3
BOJHOM BBITSOKKM Ha COJAEp)KaHUE HUTPATOB, HUTPHUTOB,
XJIOPU/IOB, CYNb(ATOB, INEIOYHBIX M IIEJIOYHO-3€MENbHBIX
MeTau1oB. OnpeaeneHue TAKeIblX METAIIIOB: BaJOBOIO
COJIEp’KaHus U OJBUKHBIX POpM.

6.5

Tema 3. OmnpeneneHue  OpraHMYECKUX  KOMIIOHEHTOB.
DNEeMEHTHBIN aHaju3: ONPEJECICHUE OPraHuYeCKOro yriepojaa u
opranuueckoro asora. OmpeneneHne TOKCUYHBIX BEILECTB:
MECTULIU/IOB, He(TENPOIYKTOB, MOJIMaPOMAaTUYECKUX
YIJIEBOAOPOAOB, XJOPOPTaHUYECKUX COEAMHEHHH. MeToasl
W3BJICUYCHHS U KOHIIEHTPUPOBAHUS 3arPA3HAIOIINX
OpraHUYECKHX BEILECTB.

Pa3zgen 7. AHAJIM3 NHIIEBBIX U CEJILCKOXO0351iCTBEHHBIX
NMPOAYKTOB.

10

Jlexyuonmuwiii Kypc

7.1

Tema nexyuu 1. OCHOBHBIE aHAJIUTHYECKUE MPOOJIEMBI.
XUMHYeCKHe BelIecTBA NMHIIM: COOCTBEHHBIE MHUHEPAJIbHBIE U
OpraHUYeCcKHe BEIIECTBA, MUIIEBIC JOOABKH, Ty)KEPOTHBIE
BemecTBa. MeTonbl UX  UM3BICYEHHs, KOHIEHTPHPOBAHMS,
pasziesIeH .

7.2

Tema nexyuu 2. OnpeneneHre KOMIOHEHTOB, OIPENESIOLINX
NUIIEBYI0 LEHHOCTh TPOAYKTa: OEIKOB, >KUPOB, YIJICBOJOB,
BUTAaMHHOB, aMUHOKHCJIOT M JPYTUX OPTraHUYECKUX KUCIIOT.
Onenka 0€30HaCHOCTH MHUIIEBBIX IPOJYKTOB: OINpeEAeIeHUe
TOKCHYHBIX METAJIOB (PTYTH, MBIIIbAKA, CBUHIA, KaJIMUs,
0JIOBa,  MEIH u ap.), HUTPATOB, HUTPHUTOB,
NECTULUIOB, aHTHOMOTHKOB, KOHCEPBAHTOB, NMUIIEBHIX J100aBOK,
HUTPO30aMUHOB, MUKOTOKCHHOB H JIP.

Hpakmuqecmte SAHAMUA

7.3

Tema 1. XUMHAYECKHE BeEIeCTBA MHUINH: COOCTBEHHBIE
MUHEpaJIbHbIC W OPTraHWYECKHUE BEIIECTBA, MUIIEBHIC T00aBKH,




qy>KEPOJIHbIE BeIIecTBa. MeTonbl nx HU3BIICUCHUS,
KOHIICHTPUPOBAHUS, Pa3CICHHUS.

7.4 Tema 2. OrnpezenieHre  KOMIIOHEHTOB,  OIPEIEISIIOIINX 2
MUIIEBYIO LIEHHOCTb MPOJIyKTa: OEJIKOB, )KUPOB, YIIIEBOAOB,
BUTAaMUHOB, AMUHOKHUCJIOT U IPYTUX OPraHUYECKUX KHCIOT.

7.5 | Tema 3. OueHka 0€30MaCHOCTH TMHINEBBIX MPOTYKTOB: 2
orpeziesieHue TOKCUYHBIX METAJIOB (PTYTH, MBIIIbSIKA, CBUHIIA,
KaJMHus, OJIOBa, MEOM W  [p.), HUTPATOB,  HHUTPUTOB,
MECTUIU/I0B, aHTHOMOTUKOB, KOHCEPBAHTOB, IMUIIEBHIX 100aBOK,
HUTPO30aMUHOB, MUKOTOKCHHOB U JP.

8 Pa3nes 8. Anann3 0HOJIOTHYeCKHUX MAaTEPHAJIOB. 8
Jlexyuonnwiu Kypc

8.1 | Tema nexyuu 1. TpeboBaHusi K OTOOpPY, TPaHCHOPTUPOBKA W 2
XpaHeHHe Ouomacc. AHanM3 OMOJIOTMYECKMX MaTepuajoB Ha
coJiep;KaHue JIEKapCTBEHHBIX MPENapaToB, TOKCUUHBIX U
onypMmaHuBaronx  BemecTB.  CrocoObl  W3BICUEHUS |
KOHIEHTPUPOBAHMsI TOKCUKAHTOB. TecT-MeTO bl

Ilpakxmuueckue
3auamus

8.2 | Tema I. TpeboBaHus K 0TOOPY, TPAHCIOPTUPOBKA U XpaHEHUE 2
6uomacc.

8.3 | Tema 2. AHamu3 OMOJIOTMYECKUX MAaTE€pUAJIOB Ha COJEpKAHUE 4

JIEKapCTBEHHBIX MPENapaToOB, TOKCUYHBIX U OTypPMaHUBAIOIIUX
BemecTB. CriocoObI U3BICYCHHS M KOHIIEHTPUPOBAHMS
TOKCHUKAHTOB. TecT-MeTObI.

5 Ilepevyenb yueOHO-MeTOAUYECKOT0 O0ecTiedeH s 1JIsl CAMOCTOSITE/IbHOI PadoThI

oﬁyqammnxca Mo JAUCHMUIIJINHE

CynranrapeeBa A.X., ['mbanymmun P.3. MnxenepHas skonorus (4acts I): YueOHO-
MeToguueckoe nocodue. -Kasaub: M3a-so Kazamckoro I'AY, 2015.-91 c.

6 ®oH/ OLICHOYHBIX CPEICTB IS NPOBEACHHUS IPOMEKYTOYHOM ATTeCTAlUHM 00y4AKIIUXCS

no JTMCHUIIJIMHE

[IpencraBieH B IpuIoXKeHUH K paboueil mporpaMme JUCHMIINHBI « AHAIN3 00BEKTOB

OKpYKaIOIIEH Cpeabl»

7 IlepeyeHb OCHOBHOM M JONOJHUTEIbHON Y4eOHOM JUTepaTypsbl, HeOOXOAUMOM 1JIs1

OCBOCHHUSA NUCHHUITJINHDbI

OcHognas yuebnas aumepamypa.

1. EropoBa, O.A. OCHOBBI Kaue€CTBEHHOTO M KOJMYECTBEHHOI'O0 aHAIN3a: KOHCIIEKT
nexuuii / O.A. EropoBa. - M.: Poccuiickuii yHuBepcuteT npyx0bl Hapomaos, 2013. - 142 c.

http://biblioclub.ru/index.php?page=book&id=226462

2. MaiictpeHko, B.H. DKOJI0r0-aHATUTUYECKUIA

MOHUTOPHHT

CTOUKHX

oprannueckux 3arpszuureneii / B.H. Maiictpenko, H.A. Kioes. - 2-e u3z. (3:1.). - M.: BUHOM.




JlaGoparopusi 3HaHUH, 2012. - 323 c. -
http://biblioclub.ru/index.php?page=book&id=222882

3. Mukenesa, [.H. AHanuTndeckass XuMus. DIEKTPOXUMUIECKUE METO/IBI aHAIM3a /
I'.H. Muxenesa, I'.I'. Menpuenko, H.B. FOnnukosa / Ilox pex. H.B. llumxkuna. - Kemeposo :
KemepoBckuii TEXHONOIMYECKMH MHCTUTYT MNUIIEBOW mnpombinuieHHoctH, 2010. - 184 c.
http://biblioclub.ru/index.php?page=book&id=141512

4, PomgnonoBa JI.JI. OCHOBBI Hay4YHO-HCCIIEOBATEIBCKON pPa0OOTHI (CTYAECHTOB):
VYue6Hoe nmocooue / I.JI. Pomnonora, E.®. Cepreera. - Kemeporo: Kem['VKU, 2010. - 181 c.
http://biblioclub.ru/index.php?page=book&id=227895

5. YmuoB B.C. Hayunoe uccnenoBanme: teopusi u npaktuka / B.C. Ymuos, H.A.
Camoiinuk. - HoBokysnenk: Ky30acckast rocygapcTBenHasi nejarorunyeckas akaaemus, 2010. -
99c. -http://biblioclub.ru/index.php?page=book&id=88691

Jononnumenvnas yuebnas tumepamypa:

1. O06yxoB A.N., TlnexanoBa WM.O. ATOMHO-aOCOpOIIMOHHBIN  aHAIN3B
IMOYBEHHOOHOIIOTHUECKUX HCClIenoBaHuax.- M.: M3g-so MI'Y, 1991.

2. CoBpeMeHHbIE (PU3MYECKHE W XUMHYECKHE METOIbl uccienoBanus 1mous./Tlox
pen. A .

3. Boponuna u JI.C. Opnosa.- M.: U3n-Bo MI'Y, 1987.

4. @DOHOBBIM MOHMTOPHUHI 3arpsi3HEHMs dKocucreM cymu.- JI.: I'mppomereousnar,
1990.

5. MeTtobl aHanM3a 00BEKTOB OKpYKatolieit cpeasl.- HoBocubupck: Hayka, 1988.

6. KoHTponb XxumMuueckux M OHOJIOTHYECKUX MapaMeTpoOB OKpYXKalouleil cpenbl.
Ounuknonenus «xkometpusi». / [ox pen. JI.K. Ucaesa.- C.-I1.: Kpucmac+, 1998.

7. Hpyros 10.C., Pommn A.A. Ta3zoxpomarorpaduueckas HICHTHUPUKAIIHI
3arpsi3HEHUI BO34yXa, BoAbl, Mo4Bbl. IIpakTnueckoe pykosoacTtso.- C.-11.: Tesa, 1999.

8. Hpyros 10.C., Pomun A.A. Ta3zoxpomarorpaduueckuii aHamM3 Ta30B.
[IpakTuueckoe pykoBoactso.- C.-I1.: Anatonus, 2001.

9. Hpyros 10.C., Ponqun A.A. Dkonoruueckue aHajlu3bl MpU paziuBax HedTH U

HedTenpoaykToB. [Ipakruueckoe pykoBoactso.- C.-I1.: Anaronus, 2000.

10. Kysy6osa JI.HU., llyBaeBa O.B., AnommH ['.H. D1eMEHTHI-3KOTOKCHKAaHTHI B
IUIIEBBIX MPOAYKTaX. ['MrMeHnYecKne XapaKTEepUCTHKU, HOPMATUBbI COJEP/KaHUs B MUIIEBBIX
MPOJIYKTax, METOABl ompeAeyieHus: aHamutudeckuid o63op. /Ilog pen. T'JI. Awnommna. -
Hosocubupck: I'TIHTB CO PAH, 2000.

8 Ilepeuenn pecypcoB HH(POPMALMOHHO-TEJIeKOMMYHUKAIIUOHHOM ceTu «UHTEpHET,
HE00XO0AUMBIX VISl OCBOCHH S AUCIHUIIMHBI

1. ITouckosas cucrema «Googlex».

2.http://www.wwf.ru Bcemuphsiii poHI TUKON IPUPOIBI.

3. http://www.biodat.ru Undopmarnmonnas cucrema BIODAT.

4 http://elar.urfu.ru/bitstream/10995/40644/1/978-5-7996-1613-7 2016.pdf 5. http://elementy.ru
[TonynsapHBIi caiT 0 hyHIaMEHTATIBLHON HayKe.

6. http://rospriroda.ru Ilpupona Poccun.

7. http://elib.rshu.ru/files_books/pdf/img-504164915.pdf

8. http://window.edu.ru/catalog/resources/uchebnik-ohrana-ekologii 9. CnipaBouHO-IIpaBOBast
cucreMa «Koncynpraatllnroc».

9 MeToanuyecKkue YKazaHusd 1Jas oﬁyqammnxm 0 OCBOCHHIO JUCHHUITJIMHbI



OCHOBHBIMU BHJIaMHU Y4€OHBIX 3aHSATHH I CTYIEHTOB IO TaHHOMY KypcCy y4eOHOM
JUCIUIUIMHBI ABJISIOTCS: JICKIUHU, TPAKTUYECKUE 3aHATHS U CaMOCTOsITeNIbHas paboTa
CTYJCHTOB

MeTtoauyeckue ykazaHusl K JJeKIMOHHBIM 3aHATHAM.

B nexkumsax usnaraioTcsi OCHOBHbBIE TEOPETUYECKHE CBEICHUS, COCTABIISAIONINE HAYUHYIO
KOHIENIHIO Kypca. J[j1s ycrenHoro ocBoeHus JeKIMOHHOI0 MaTeprasa peKOMEHAYeTCs:

- TIOCJIE TIPOCTYIIMBAHUS JICKIIUH MPOYUTATh €€ B TOT XKE JICHB; - BBIJCIUTH MapKepaMu
OCHOBHBIE MOJIOKEHHUS JIEKIIHH;

- CTPYKTYPHPOBATh JIEKIIMOHHBIA MaTEepHall C MOMOIILIO0 3aMETOK Ha TOJISX B
COOTBETCTBUU C MPUMEPHBIMH BOIIPOCAMU JIs TOATOTOBKH.

B mpormecce NEKIMOHHOTO 3aHATUS CTYIEHT JOJDKEH BBIACIATh Ba)KHBIE MOMEHTHI,
BBIBOJIbI, OCHOBHBIE TIOJIOKE€HUS, BBIACNATH KIIOYEBBIE CJIOBAa, TEepMUHBL. (OO003HAYUTH
BONIPOCHI, TEPMHHBI, MaTepHall, KOTOPBI BBI3BIBACT TPYAHOCTH, MOMETHUTh U MOMBITATHCS
HallTM OTBET B pEKOMEHAyemoil uteparype win cetu "MHtepHer". Ecnu caMocToATeNnbHO HE
ynaéres pasoOpaThCsi B Marepuaie, HeoOXxoamMo chopMyiaupoBaTh BONPOC U 3a]aThb
IpenoAaBaTeNio Ha KOHCYIbTalluu, Ha 3aHSITHU. CTYIEHTY PEKOMEHAYETCS BO BpeMs JIEKIUH
y4acTBOBaTh B OOCYKJEHUHM MPOOJEMHBIX BOIIPOCOB, BHICKAa3bIBaTh U apryMEHTHPOBATH CBOE
MHEHHE. OTO CIOCOOCTBYET JydlleMy YCBOEHHUIO MaTepuaia JIeKIUH U obyierdaer
3alIOMUHAHUE OTJCNBbHBIX BBIBOJOB. [IpoCHymiaHHBI MaTepuan JEKIUU CTYACHT JIOJDKEH
npopaboratb. OT TOTO, HACKOJIBKO 3(PPEeKTHBHO 3TO OyaeT caenaHo, 3aBHCHT M IMPOYHOCTH
YCBOCHMS 3HaHWN. PexoMeHyeTcs mepeuuTarh TEKCT JIEKIMU, BBIIBUTh OCHOBHBIE MOMEHTHI B
Ka)KIOM BOIIpOCE, 3aT€M O3HAKOMUTHLCS C M3JI0KEHHUEM COOTBETCTBYIOLIEH TEMbl B ydeOHHKaX,
IIPOAHAIM3UPOBATH JOMOIHUTEIBbHYIO YU€OHO-METOUYECKYIO U HAYUYHYIO JUTEPATYpPy IO TEME,
pacmiupuB M yriyOuWB cBoM 3HaHMs. B mpolecce pekoMeHyeTcsi BBIMHCHIBATH U3 M3Yy4EHHOU
JTUTEPaTyphl U TOOUPATH CBOM MPUMEPHI K H3JI0KEHHBIM Ha JICKIIUU TTOJIOKEHUSIM.

MeToanyecKkue peKOMeHAAUHH CTYAeHTaM K J1a00paTOPHbIM 3aHATHSIM.

ITpu moAroToBke K MPakTUYECKUM 3aHATUSAM PEKOMEHAYETCS CIENYIOIUI MOPsI0K
JIECUCTBUIH:

1. BHUMaTenpHO NpoaHaIU3MpPOBaTh OCTaBIEHHBIE BOIIPOCHI, OIPEIECIUTD
00BbeM M3JI0KEHHOTO MaTepuaa, KOTOpblii He0OOX0AUMO YCBOUTH. 2. 3yunuTh
JIEKIIMOHHBIE MAaTEPUaIIbl, COOTHOCS X C BOIIPOCAMHU, BBIHECEHHBIMU Ha 00CYKJCHHUE.

3. IlpounTaTh pPEKOMEHIOBAHHYIO OO0S3aTENbHYIO W JOMOJHUTENIBHYIO JIUTEPATYypY,
JIONIOJIHASL JIEKUMOHHBIM Marepuan (»KeJaTelabHO JelaTh MMCbMEHHBIE 3aMETKH).

4. OTMETUTH MOJIOKEHUS, KOTOpPBIE TPEOYIOT YTOUHEHUS, 3aUKCUPOBATH BO3HHUKIIINE
BOIIPOCHI.

5. Tlocne ycBOeHHMS TEOPETHYECKOrO Marepuaja HEOOXOJMMO MPHUCTYIMUTh K

BBINOJIHEHUIO TpakTH4ecKkoro 3anaHus. IIpakTuyeckoe 3amaHue peKOMEHIYETCsl BBIIOIHSTH
MUCHMEHHO.

MeTonnyecKkue peKOMeH/IalHM CTYAeHTaM K CaMOCTOSITeIbHOI padoTe.
CamocrosiTenpHas paboTa CTYJIEHTOB SIBISETCS COCTABHOM YacThIO MX y4eOHOU pabOThI
U UMEET LIEJbI0 3aKPEeIUICHHE U YrITyOJIeHUE TOTyYeHHBIX 3HAHUHM, YMEHHUI U HaBBIKOB, TIOUCK U
nproOpeTeHre HOBBIX 3HAHUH.

CamocrosTtenbHas padoTa CTyJ€HTOB BKIIIOYAET B c€0s1 OCBOCHUE TEOPETUYECKOTO
Marepuaia Ha OCHOBE JICKLIMM, OCHOBHOW U JOIOJIHUTEIBHON JIUTEPATYPBI; MOATOTOBKY K
IIPAKTUYECKUM 3aHATUSAM B MHIUMBUIYaIbHOM M IpyNmnoBoM pexume. CoBeThl IO
CaMOCTOSITENIbHOM paboTe ¢ TOYKH 3PEHUS HCIIOJIb30BAHMS JTUTEPATYPHI, BPEMEHH, TTTyOHHBI
IpOpabOTKU TEMBI U JIp., @ TAKKE KOHTPOJIb 3 JAEATEIbHOCTBIO CTYAECHTA OCYLIECTBIISAETCS BO
BpeMs 3aHATul Llenpro npenonasaTess sBISETCS CTUMYJIMPOBAHUE CAMOCTOSATEIBHOTO,
yri1yOJa€HHOTO U3y4eHUsl MaTepHala Kypca, XOpoIlo CTPYKTYPHUPOBaHHOE, IIOCIEI0BATEIBHOE
U3JI0KEHHE TEOPUHU Ha JIEKIHIX, OTPAOOTKA HABBIKOB PEIICHUS 33]a4, KOHTPOJIb 3HAHUH



CTYJICHTOB.

[Ipy MOArOTOBKE K MPAKTHYECKUM 3aHSITHSM M BBITOJTHCHUH KOHTPOJBHBIX 3aJaHUMN
CTyIEHTaM CJIEAYyeT MCIOJIb30BaTh JINTEPATypy W3 IPUBEICHHOIO B JaHHOMU POrpaMMe
CITHCKa, a TAK)KE PYKOBOJACTBOBATHCA YKAa3aHUSIMH M PEKOMEHIAIUSIMU TTPETIOIaBaTeIIsl.

Hepez[ KaXXIbIM HpaKTI/I‘-IGCKI/IM 3aHATUEM CTy,Z[GHT 1/13yqaeT IIJIaH 3aHATUA C HepequM
TEM W BOIIPOCOB, CITUCKOM JIMTEPATYPhl U JOMAIIIHUM 33JJaHUEM T10 BEBIHECCHHOMY Ha 3aHSTHE
MaTepuay.

CryneHTy peKOMEHIYEeTCs CIIeNyIolas cxeMa
IIOATOTOBKHU K 3aHATHUIO U BBIIIOJJHCHUIO JOMAIITHUX
3aJIaHUM: - MPOPadOTaTh KOHCIIEKT JICKIIHIA;

- IIPOAHAIU3UPOBATE OCHOBHYIO U JOIOJIHUTENBHYIO JINTEPATYPY,
PEKOMEHIOBAHHYIO 10 M3y9aeMOMYy paszieny (MOAYJII0); - U3YIUTh
pemeHI/m THUIIOBBIX 3a1a4,

- peuIuTh 3a/IaHHbIC JJOMAIITHUE 3aaHUS;

- TIPH 3aTPYAHEHUSAX C(HOPMYIHPOBATH BOIIPOCHI K MPETIOAaBATENIO.

B koHIIe Ka)XJI0ro MPaKTUYECKOTO 3aHATHS CTYASHTHI IMOJTYYaOT <«IOMAIIHEE 3aJaHue»
JUTSL 3aKpeTUieHus] MPOMAeHHOro Marepuana. JlomamrHue 3agaHus HEOOXOAMMO BBHIMOIHATH K
KoMy 3aHATHIO. CII0)KHBIE BOIPOCHI MOXKHO BBIHECTH Ha OOCY)KJICHHE Ha 3aHSATHUU WM Ha
I/IH,Z[I/IBI/II[ya.HBHbIe KOHCy.HbTaLII/II/I.

[IepeyeHb METONMYECKUX YKAa3aHUH 10 TUCLUILINHE:
CynranrapeeBa A.X., ['mbanymnun P.3. MmxenepHas sxosorus. 3ammura aTMOchepHOTO
BO3yXxa: YueOHo-MeToaudeckoe nocooue. — Kazanb: M3n-Bo Kazanckoro 'AY, 2015. — 108 c.

10 ITepeuenb MHGPOPMALMOHHBIX TEXHOJIOTHii, HCIOJIb3yeMbIX NIPH OCYLIeCTBJICHUH
00pa3oBaTeILHOIO NMPoIecca N0 JMCUUILINHE, BKJIOYAas epevyeHb NPOrpaMMHOI0
olecrieyeHus: U MHGOPMAIMOHHBIX CIPABOYHBIX CHCTEM

dopma IpoBEICHUS Hcnonb3yemblie IlepeueHb [Tepeuenn
3aHATHS, nH(OpMALMOHHBIE UH(OPMAIMOHHBIX MIPOrPaMMHOTO
CaMOCTOSTEILHON TEXHOJIOTHHI CIIPaBOYHBIX CHUCTEM obecneyeHus
paboThI (Tipy HEOOXOMMOCTH )
JlexIMoHHBIN KypC MynbTUMe TUitHBIC HET Microsoft Windows
TEXHOJIOTHH B Microsoft Office
COYETaHHUHU C (Word, Excel
TEXHOJIOTHEH PowerPoint)
poOJIEMHOTO AnTunnaruar. BY3
H3JI0KCHUS LMSMoodle

11. Onucanue MaTepuaIbHO-TEXHUYECKO# 0a3bl, HEOOXOIMMOI /11 OCYLIECTBJIEHUSA
00pa3oBaTeIbLHOIO MPoIecca MO0 JMCHUILIHHE

-Aymutopusi 30 dakynbpTeTa JECHOTO XO3SIMCTBA U AKOJIOTHH, OCHAII[CHHAS
MYJIbTUMEIUIHBIM TpoekTopoM BenQMXS518 ¢ sxpanom Lumien u HOyTOykom Asus;
-KoMnbroTepHslii Kjace — aynutopus 24,
BbIX01 B IHTEpHET. DnekTpoHHast OMOaroTeuHas
CHCTEMa;
-Aynutopuu 7,8 ¢ 1a00paTOpHBIM
o0opyI0oBaHUEM;




-Aynutopus 19 - GubnuoTeka ¢ YUTAIHHBIM 3aJI0M;
-[Ipon3BoacTBeHHBIE OOBEKTHI B 00JIACTH JIECHOTO XO035HCTBA, TOPOICKOTO
CTPOUTENIbCTBA, TPOMBIIIICHHBIE OOBEKTHI.





