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PaGoyast mporpaMma pa3paboTaHa B COOTBETCTBHE ¢ TPeOOBAHUAMM depepalbHOro rocyaap-
CTBEHHOTO 0GPa3oBaTENBHOIO CTAHAAPTa BEICIIET0 MPO(ECCHOHAIBHOTO obpa3oBaHus 110
HAIIPaBJIEHHUIO MOATOTOBKH HAYYHO-TE[arOTHYECKUX KAIpOB B aclMpaHType 06.06.01 «buo-
JIOTHYECKHE HAYKM» M HA OCHOBAHWH Y4eOHOTO IJIaHa OCHOBHOM 06pa3zoBaTeIbHOM poOrpam-
mbl 1o Hanpagieruio 06.06.01 «buonornyeckne HayKm) II0 npodmiio 03.02.08 Dxomorus
(XMMHYECKHE HAYKH).

CocraBATEIIN:

7z é?/fbmf:’f Kopmaxosa Wpuia [ pirophepHa, TOKTOp GHOJNOTMYECKUX Hayk, mpodeccop
KaeapsYAHATTHIECKON XHMHH.

L %erJ ~ Iionxo Taresina I'puropeesha, DOKTOp XHMHYECKUX HayK, npodeccop
KaeIpbl AHAIUTHUECKOH XHUMUH.

PaGouas mporpamMma paccMOTpeHa W yTBepiKJeHa Ha 3aCCIaHUH xadepel aHATUTHYECKOH XHMUH
07.06.2017 r. mpotokon Ne 9.

3aseqyromuil kadeapoi
AHAJIUTHYECKOH XUMUH, {%
I.X.H., mpodeccop Vo A 3.A. Temeppaies
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Pa6oyas mporpamMma ofo0peHa Ha 3acejaHuH yIeOHO-MeTOAMICCKOM KOMUCCHH (haxynpTeTa XUMUH
| BBICOKHX TexHonorui 27.06.2017 r. mpotoxos Ne 5.

IMpencenarens YMK
daxynpTeTa XHMHH H BHICOKUX TEXHOJIOTHH,
K.X.H., JIOLIEHT & G T.I1.CTopokeHKO




1. e 1 320294 0CBOEHHUS JHCHHILTHHbI
Llenplo ocBOeHHMs AUCIMIUIHHBL «OOIIME BONPOCHl XUMHYECKOH 9KOJIOTHH»  SIBISCTC
H3ydueHHE ~ TEOPETMUECKMX M METOJMYecKHX  OcHOB  ofecrmeueHus — Ge30TMacHOCTH
KHHEIESTENbHOCTH HA OCHOBE M3Y4eHHS MEXAHM3MOB M HMCTOYHMKOB 3arpsA3HEHMs IPHPOJIHOH
cpeibl, a Takke (OPMUPOBAHHE Y ACHMPAHTOB 3HAHMH IO OCHOBHBIM MCTOXAM 3allHTEI
OKPYIKAIOILEH CPEIBL.
OCHOBHBIMHU 33JJauaMH Kypca ABJISTIOTCS:
—03HAKOMIICHHE C OCHOBHBIMH IIpOOJIEMaMH 4eJIOBEUECTRA, CBA3AHHBIMH C HAPYLICHHEM 3KOJIOrHHe-
CKOTO paBHOBECHSI B IIPHPOJIE;
— 03HAKOMJIEHHE C TEXHOJIOrMeH OpPraHu3aluyi U NPOBEISHHS 9KOJTOTHYECKOT0 MOHHTOPHHTA;
—M3yYeHHE XMMHYECKHX ACTIEKTOB 3arps3HEHMs MPUPOJHOH CPEJBI M METONOB CHHIKCHHS €ro Io-
CJIEICTBHH.
2. Mecro auecupmmmnst B crpykrype OOIL BITO
Jucuumuaa «O6mue BOIPOCH! XUMHYECKOH 3KOJIOIHI) SIBISETCS KOMIOHEHTOM BapHATHB-
HOM uacTh 670Ka «JMCIHIUIMEE (MOIy/H)» y4eOHoro miana no xHanpasneruto 06.06.01 «buoo-
ruveckue nayku», mpoduns 03.02.08 Dxonorust (XUMIYECKHE HAYKH).
3. TpeboBaHuUs K Pe3yIbTATAM 0CBOCHUSI COIEPIKAHMA THCIMIIHHBI
B pesynbraTe M3yueHHs Kypca Y acypaHTOB JOJDKHA OBITH BRICTpOEHA CHCTEMa 0a3’oBBIX
3HaHMH 0 (YHKITHOHHPOBAHMH [J0OATLHON 9KOCHCTEMET; 00 OCHOBHBIX MPOOIEMax UeN0BEUCCTRa,
CBSI3AHHEBIX C HapyLIEHHEM 3KOJIOTHYECKOTO PABHOBECHS B IIPUPOJIE; OCHOBHBIX 3aKOHOMATCIBHBIX
aKTax, HalPaBJIEHHBIX HA OXPaHy OKPYKaIOIIEH CPe/ibl 1 3/I0POBbs YETIOBEKA.
B pesyNbTaTe H3yYeHUs JAHHON AMCLMINIMHB ACIHPAHTEI IOJDKHBI IPHOOPECTH CIETYIONHe
3HAHUS, YMCHHS ¥ HABBIKH:
— 3HaHHe 6a30BOH TEPMHUHOJIOTMH, OTHOCALIEHCS K 0OIIMM BOIIPOCAM XMMHYECKOMH 3KOJIOTHH;
- 3HaHHE (DH3MIECKUX M XUMHIECKHX OCHOB IIPOIIECCOB, TIPOTEKArOmKUX B Grochepe u NpuH-
IIUIIOB OIEHKH YPOBHEH X BO3JICHCTBHI Ha OKPYKAIOUIYIO CPEAY;
- 3HaHHE OCHOBHAIX MMOJIOYKCHHUH XUMHH OKPY)KaIOIIEH CPe/ibl;
— YMEHUE HUCII0JI30BATH OCHOBHEIE HH(OPMAIIHOHHBIC HCTOYHHUKH IO TUCIUILIMHE,
— YMEHHME OIEHUBATH SKOJIOTHUECKYIO CHTYAIHIO U aHAIM3HPOBATE IIPOLECCHL, KOTOPLIC MPO-
HCXOJIAT B IPUPOJE;
— yMeHHe apryMeHTHPOBAHO 00OCHOBBIBATE CBOM B3TTIAEI HA IKOJIOTMYECKHE TIPOOJIeMBI;
— yMEHHE aHAJIM3MPOBATH BO3JEHCTBHE SKOJNOTMYECKUX (PAKTOPOB Ha COCTOSHUE 3/I0POBB
4eJI0BEKA.

B xoze usyueHus quciuiiuHbl « O0IHe BOIPOChl XHMHYECKOH SKOTOTHU» ACIUPaHT MPH-



obperaer MpodhecCHOHAIBHYIO KOMIIETEHIIHIO!

- YMEHHE ONpENENITh U OLEHUBATE HKOJOTHUECKUE ACIEKTHl aHTPOIOTEHHOTO BO3JEH-
CTBHS Ha OKPY>KAIOLLYIO CPENY;

(ITK-2).

4. CopepskaHue H CTPYKTYPAa JHCUMIIHHBI
4.1. CopepxkaHue pazaejioB JUCIUIIHHBI

Ne pas-
aena

HaumenoBanue
paznena

Conepxanue pasaena

dopma Texyle-
'O KOHTPOJLS

Paspaborano
C yJacTHEM
npeJicTaBUTeNIeH
paboronaTeneit
(ykazatb opra-
HHU3AIHIO)

2

3

4

Beenenne. Obmas xa-
paktepuctuka Omocde-

pBI

Armocepa, rugpocdepa, murochepa
- OCHOBHBIC KOMIIOHEHTBI IIPHPOJAHOH
cpejibl. 3aKOHBI M TPHHIMIBL (QYHK-
HMOHUPOBaHUs OHoChEpHI.

3alUTHRIE MEXaHH3MBI [PHPOJIHOR
cpesibl U (akTophl, 00ECIEYHBAIOIIHE
ee yCTOHYHMBOCTB. ['MIPONOTHYECKHIT
IIMKJI, KPYrOBOPOT 3HEPIHU M Belle-
ctBa, Gorocunres. Ycnorus u (axro-
pe1, obecrnieynBaromue Oe3onacHyio
YKU3HEAESTEIIFHOCTh YEJIOBEKa B IIPH-
pojHo# cpene. OmacHble HPUPOIHBIE
SIBJIEHHS; [1apaMeTpbl ONACHBLIX IIPH-
POIOHBIX SIBACHHH M OLEHKA pHCKa
Ype3BLUAHBIX CHTYAIUH.

Kmumar. CoBpeMeHHEIE KIIMMaTHYe-
CKHE MOJIEJIM - OCHOBA OLIEHKH M IIPO-
rHo3a roOanbHBIX H3MEHEHHH COCTO-
STHUST OKPYKAroIIed CpeEL.
ConmanpHas KOMIIOHEHTA TIOHITHS
OKPY KaIOIlIEH CpeJibL.

CobecemoBanne

LIJIATH no
j{8]0]0)

XuMudecKkas DBROJOLUS
Ouocdepbl, KpyroBopor
BEINECTB B IIPHPOJIE

Vuenne B.JM. Bepnagckoro o 6mo-
cepe. OcHoBHBIE cBoiicTBa GuOChe-
pel. ['eonmoruueckuii B OHOreOXHUMHU-
YeCKUH KpPYTOBOPOTHI. bBHOreoXuMmu-
yecKHe IHKJILI Haubonee >KU3HEHHO
BakHBIX Ouorennsix BemiecTB (C, N,
S, P, O). TlonsiTue XHMHYECKOTO 3a-
rpssHeHus 6nocdepsr. 3arpss-
HeHHWe cpeasl OoOMTaHMA YEJIOBEKA,
npobiieMbl KPYIMHBIX ropogos. Oco-
3Hanue rI00aJBHBIX H3MEHEHHH B
9MOXY HApACTAIOLIEr0 XHMMHYECKOTO
3arpsA3HEHUs] OKPYIXKAIOLIEH CpeJiblL.
DKojoruyeckue npodbIeMsl U sHepre-
THKA, H3BICKAHWE HKOJIOTMYECKH 4YH-

Cobecenopanne

LJIATH no
DO




CTBIX BUOOB TOILNIHBA.

Xumust ruzpocdepsl.
XuMuuecKoe 3arpsa3HeHne
MPUPOHLIX BOJL

VHMKaIbHBIE CBOMCTBA BOJIBI. XHUMH-
Yeckmit cOCTaB IPUPOJHEIX BoJ. Oc-
HOBHBIE BUIBI TIPUPOJHBIX BOJ H 0CO-
GEHHOCTH HX cocTaBa. XapaKTepH-
CTHKHM OCHOBHBIX KJIACCOB 3arps3Hsi-
FOLIUX BEIIECTB. TsDKEIbIe METAILIEI,
He(TAHBIE U XJOPUPOBAHHBIE YIIIEBO-
JIOPOIEI, PaIHOaKTHBHBIE BEIIECTBA.
[TonaTue o KceHOOHOTHKAX, HX IIPO-
HCXO)K/IEHHH H CYLIECTBOBAHHH B
okpyxaronieit cpene. OCHOBHBIE HC-
TOYHMKH TTOCTYTIIIEHHS 3arPA3HAIO-
[IMX BEIECTB B BONHYIO Cpeny.
Crounslie Bojsl [IpoMpinmenHee
cToku. AtMocdepHbIe BhIIAICHHUS.
Oco0eHHOCTH UCTOUYHHKOB ITOCTYILIS-
HHS JUISL PA3IMYHBIX KJI1acCOB Be-
mecTB. OCHOBHEIE IIPOIECCHI MUTpa-
I[[MH 3arPSI3HSIOLINX BEIECTB B IIPH-
poaHbIX Bojiax. OCHOBHEIE IPOIECCHI
TparchopManuy 3arpA3HAIONIUX Be-
IIIECTB B IPUPOJHBIX BoJaxX. Bozeii-
CTBHE 3arps3HSIONMX BENIECTB Ha
BOJIHBIE Opranu3Mel. buoaxkkymys-
IS 3arPSI3HATONIAX BELECTB U MH-
rpallys Mo MHIIEBBIM IenaM. TokcH-
YeCKOe BO3JIEHCTBHE.

CobecenoBanue

LUIATH no
{81]0]

Xumus noys. AHTpOIIO-
reHHoe BO3eHCTBHE Ha
No4BY

ITpoucxoX/IeHune, COCTaB U (PyHKIHH
noussl. OcHOBHBIE THIEI TouBOpra-
HHYECKOE BelecTBo mous. MoHo00-
MEHHBIE ¥ KHCJIIOTHO-OCHOBHBIE CBO¥-
cTBa MMOYR. PeloKC-TIPOIIECCHl B OY-
BEHHOHW cpene. AHTPOIIOIeHHOE BO3-
IEHCTBHE Ha TIOYBY, CBA3aHHOE C I10-
JIyYEeHUEM MPOAYKTOB MUTAHHUS .
[IpuMeHeHune yio0peHui Juis 1moji-
JIEpKAHMs IIOK0Poaus Mo4B. OCHOB-
HBIC THIIEI MHHEPAIBHBIX H OpraHuiyve-
ckuX ymobpenuit. OTpuuareiIbHBIE
SKOJIOTHYECKHUE TOCIEACTBMA MpuMe—
HeHma ynobpenuii. lIpumenenue
XMMHUYECKUX CPEJICTB 3alllUThLI pacTe-
HuH B Ooph0e 3a MOBEILIEHHE YPO-
skaiiHocTH. Knaccuukanus necTuIiu-
JIOB 10 00BEKTaM BO3/IEHCTBHA M THILY
XHMHYECKHX coennHeHui. Orpuna-
TEJIbHBIEC SKOJIOTHUYECKHE ITOCIEICTBHA
UCIIOJIE30BAHHUS TIECTHIUIOB B CEJIb-
CKOM XO035iCTBE. 3arpsA3HEHHE I0YB
B pe3yJibTaTe MPOU3BOJACTBEHHOM Jies-

CobecenoBanue

LIJTATH no
HO®0




TeNLHOCTH uenioBeka. IlodBa Kak reo-
XMMHYECKas cpejia. 3arpsasHeHue
nouB. OCHOBHEIE KJIACCHI BEIECTB,
3arpA3HAIONMK MOUBEHHLIA CIION .
Crnoco0OBI peKkyJibTHBALMHY 104B. 3a-
IPSA3HEHUE TSHKENBIMY METAITIAMH |
c110co05l ero yerpanenus. CrocoOsr
06paboTKU MOYB, 3arPA3HEHHBIX I'ep-
OUIMIHBIMH OCTATKAMA ¥ HEQTAHBIMU
YTIeBOIOPOJAMH.

XuMHUST ~ BEPXHHX H
HIDKHHX ~ CJIOEB aTMO-
cepsl ¥ TIPOOIEMBI HX
3arps3HeHHs

Armocdepa kak 00BEKT H3YICHHS
XUMHH OKpysKaromeit cpensl. CocTas
U CTPYKTypa aTMOC(hEPDI. DBOIIOLHNS
aTMocdepsl, ee OHOTEHHOE ITPOHC-
xokneHue. BosneficTBUEe COJIHEUHOH
panuanuy Ha armocdepy. ITonsTie o
doroxumuueckux peaknuax Mousr u
pajuKaisl B atMochepe. 3arpsasHeHue
arMochepsl. OCHOBHBIE KIIACChHl Be-
LIECTB, 3arpsA3HsIOMX aTMochepy.
EcrecTBeHHBIE 1 aHTPOIIOTEHHBIE HC-
TOYHHMKH, COOTHOIIIEHHE MEXKIY HX
BeIOpocaMu. XMMHsA BEPXHUX CIIOEB
armoc(epsl. McTomenne 030HOBOTO
CJIOSI B Pe3yJIbTaTe aHTPOIIOreHHOTO
BoO3JeicTBHs Ha aTMocdepy Kak rio-
OanpHas 9KoJIoTHYecKast mpodema.
XYM HIKHHX CJI0eB aTMOC(heph] U
po0OJIeMBI HX 3arps3HeHH. XUMHS
HIDKHEUX clioeB atMocepsl. Tporo-
chepa xak rinobanbHbIH OKUCIHTEITE-
HEIA pe3epByap. PacripocTpanenue 3a-
TPA3HAIOLINX BELIECTB B aTMocepe.
Knaceuduxanus 3arpssauTenei (1o
NHHEHHOMY pa3Mepy W JIHTEIBHOCTH
BO3JIEHCTBHS), POJIb aTMOCHEPHBIX
aBJicHu# (TypOyJIeHTHOCTE, HHBEP-
CHS[) Y THIIA 3arpA3HUTENS I IPO-
CTPAHCTBEHHOTO pacIpejlelICHHs 3a-
TPA3HAIOLIMX BEIIECTB B aTMochepe.
[Tpo6eMB! TpaHCTPaHUYHOTO IIepe-
HOCa.

[JIATHU
o IO®0O

PernameHnTHpOBaHKE CO-
JepIKaHUs 3arPs3HAI0-
LIMX BELIECTB B 3Koc(e-
pax

Konnenmus [TIK. TTIIK Bpenuex Be-
IIeCTB B armoc(epe, BoE BOJOEMOB,
CTOUHBIX BOJAxX, MOYBAxX, IMPOJYKTax
nutanus. Ycranopnenue BIIK.

[IpHHIAI [OPOTOBOCTH B OLIEHKE
BPECIHOTO JSHCTBHS XHMHYECKHX CO-
enunenuii. Yeradosienue [1JK. Drta-
OBl THIHEHHYECKOTO pPerjiaMeHTHPO-
BaHHMS XUMHYECKHX COCIMHEHHH B

IUIATH
no FODO




Bo3nyxe paboueit 30oHBL. Mccnenosa-
HHE TOKCHYHOCTH M XapaxkTepa Jiei-
CTBUSI BPEJHBIX BEILECTB Ha JKHBOT-
HeIX. [TpuHuane! ycranosnaenus TTJIK
XHMHYECKHUX COENUHEHHH B aTMo-
chepuom  Bozayxe. OOGocHoBanue
ITOK, p (IIAK MakcuManeHO pa3soBas).
KpuTepuu BpeJHOCTH XHMHYCCKHX
COEIUHEHHH, Jexalue B OCHOBE HX
periIaMeHTHpPOBaHHS B BOLE BOJOE-
mMoB. CaHnATapHas OLIEHKa BOJBI BOJO-
émoB. OCHOBHBIE IOKa3aTENH, Xapak-
TEPH3YIOIIME CTOYHBIE BOABI (OHOXH-
MUYecKoe ToTpeOleHHe KHCIopojaa
(BIIK), xuMuyeckoe MHOTpebIEHHUE
kucnopoja (XIIK).

[TyTu mocTymjieHus: XHMHYECKHX CO-
eIUHEHHUH U3 ITOYBBI B OpPraHU3M Ye-
JIOBEKa. JTambl pEraMeHTHPOBAHHS
XHMHYECKHUX COCIUHEHUH B IMOYBE,
Ycranosnenue [1JIK BpenHbIX Be-
mectB B nouse (ITJ1K,). ITpunnmmns:
HOPMHPOBaHUS BPEHBIX BELIECTB B
npoaykTax nutanus. [Toxasarens
[T1K, . PacuéTrble MeTOMbI ONIpeIe-
nenusa BJIK xuMudeckux cocaAuHeHNH
B pa3nu4HbIX 00bexTax. Koppensamu-
OHHEIE YPaBHEHHSL.

ToxcukauThl B 00bEKTaX
OKPYKarollel cpensl,
KOHTPOJIb U HOPMHUPOBA-
HHE

IlonsTre TokcuyHOCTH., OCHOBHEIE
acrekThl TOKCHKOAWHAMUKH: NOCTYII-
JICHHE TOKCHMKAHTOB B YKMBBIE Opra-
HH3MBI, UX TpaHc(opMaIus 1 Mexa-
HH3MBI AeHCTBHL. D PeKTh! BO3IEH-
CTBHS Ha JXKHBOU opranusm. Komuye-
CTBEHHBIE XapaKTePUCTUKH TOKCHKO-
JIUHAMUKHU: 1032, KPUBBIE 1032~

3¢ dext", mopor BpeAHOTO AEHCTBU,
nopor crielnu(puyeckoro IeUCTBUs.
O1ieHKa COCTOSIHUS OKPYXKaroIel
cpenbl. KoHmenmus npesesisHO JOITy-
ctumoii kornenTpanuu (ITJ1K). Dxo-
TOKCHKOJIOTHUECKOE HOPMHUPOBAHHE
(Ha mpUMepe OTpeeNeHHs prID0X0-
ssitctBeHHbIX 11J1K). KomOuHupoBaH-
HOE BO3/ICHCTBHE TOKCHKAHTOB. Me-
TOJIBI MHTErPAILHOM OLIEHKH BO3JEH-
CTBHS 3arPA3HSIIONINX BEIIECTB Ha
OKPY3KaKOIIYH cpety: OMoTeCTHpOBa-
Hue, OMOMHIUKALUS. bHOTOrHYeCKUH
MOHHTOPHHT KaK 3(Q(HEeKTUBHBIA Me-
TOJ1 KOHTPOJISE COCTOSHUS OKPYKar0-

ILIJIATH
o 1ODO




el cpenpl.

Knaccuduxanus orxo-
JIOB TIPOMBIIUIEHHOTO
npou3sso/cTa. [Tpobie-
Ma yTHJIH3alliK OTXOI0B

Merto 161 iepepaboTKH TBEP/BIX OTX0-
noB. TBépjbie OTXOBI MPOU3BOJICTBA,
uX Kinaccu(ukanus, npodaema
HakoruieHusl. Mycopockurasue, ero
HeJocTaTku. BTOpUYHOE HCIIONE30Ba-
HUE 0TXOM0B. MeTo (bl MEXaHUYECKOH
nepepabOTKH TBEPABIX OTXOHOB. 3a-
rpsA3HeHHe aTMOC(EPHI JKHBOTHOBOI-
yecKkuMH GepMaMy U TPaHCIIOPTHEIMH
BBIXJIOIIAMH (aBTOMOOMJIBHBIN TpaHCc-
IIOPT, peaKTHBHBIE CAMOJIETEL, KOCMH-
yeckue Kopalii ¢ TBEPIOTOIIMBHEI-
MH yCKopHTesMHu). ['oponckue croy-
HEIE BOJIBI M COJICPIKAIIAECS B HUX
BeniecTBa. MCTOUHHUKH BpPEAHBIX Be-
IIECTB B OBITY: IPOMBILIIEHHEIE H3-
JIEJIHsI, TTUIIEBEIe MPOAYKTE], IHTHEBas
BOJIA.

IJIATU
o 1000

Koutposre 1 orieHka co-
CTOSTHHSI OKPY KatoLEH
cpensl. KoHuenmms sko-
JIOrM4eCKOr0 MOHUTO-
pHHTa

OcCHOBHBIE MPUHLHIIL] OPraHU3allul
CITY)KOBI 3K0JIOTHYECKOTO MOHHTO-
puHra. MexaHu3M NPUHATHS PeLie-
HHI TOCy1apCTBEHHBIMH [IPHPOJIO-
OXPAHHBIMH OpraHaMU Ha OCHOBAHHH
JAaHHBIX CJIYKOBI SKOIOTHYECKOIO
MonuTopuHra. KoHIenus OLeHKH
BO3JICHCTBHS HA OKPYIKAIOIIYIO CPEMY
(OBOC). Ponp xMMHKO-
KOJIOTHYECKUX MCCIIEIOBAHHN IS
nposeaenust mpoienypsl OBOC. Co-
BPEMEHHOE COCTOSIHUE IIPAKTHIECKOM
peanuzamuu OBOC: npobieMer 1
HEePCIIEKTHBEL

LUTIATH
o I0GO

10

[TocneacTeust XUMHYECKO-
ro 3arpsasHeHus 6uochepsl

I'nobanbubie u3MeHeHus B OHocdepe
M HX CB3b C XUMHYECKUM 3arpsa3He-
HHEM.

CHM)KEHHE KauecTBa MUTLEBOM BOJBL
[Tytu pemenus mpoblieMsl riobann-
HOTO Jie(UIUTa YUCTOH BOJBL.
3aKHCIeHHe  MPECHLIX  BOJIOEMOB.
Kucnoroobpasyiomue raspl, HCTOY-
HHUKHA ¥ MaciTa0bl UX MOCTYIJIEHHS B
arMoctepy. MexanuzMbl obpasosa-
HHS KHCIIOTHBIX OCaJIKOB M HX BO3-
JIeUCTBUS Ha MPECHBIE BOJOEMEL, ITOY-
BBI, PACTUTEILHOCTD, UCKYCCTBEHHBIC
coopyxenusi. [locnencTBus 3aKucie-
HUS IPECHBIX BOJOEMOB, IpobiaeMa
«KHUCJTIOTHBIX JOXKIEH». [loBeI-
IIEHHE PajIHallHOHHOTO (DOHA.
PaguanuonHenid GpoH 3eMJIH U €ro Co-

IIJIATHU
o 100




crapisromue. VIcKycCTBEHHBIE HCTOY-
HuKH paguannd. OCHOBHBIE BEJIMYH-
Hbl M EIMHUIEI UX HM3MEpPEeHUs, HC-
ONL3yEMbIe B pagHOMETpUH. 3aKo-
HOMEPHOCTH MUTpallMy PagMoOHyKIH-
JIOB B OKpYJKarolleil cpesie, MEpompH-
ATHS [0 CHIDKCHHIO HX IOCTYIUICHHUS
B CENBCKOXO3SHCTBEHHYIO IIPOOYK-
ITHIO.

[ToBellICHHE YPOBHEH colepiKa-

HHUSL TOKENBIX MeTawioB. IloHsrus
msxéinoro Metauia (TM), MuKpoase-
MEHTa, HIKHENH 1 BepXHEH IOPOroBoM
KOHIIEHTPAIHH MMKPOJJIEMEHTOB B
opranu3Me. TeXHOreHHOE pacceHBa-
HMe M KoHIeHTpupoBanue TM, obpa-
30BaHHE TEXHOIEHHBIX TE€OXHMHYE-
cxux amomanuit. GopMbl HAXOMKICHUS
TM B pa3IM4YHBIX Ccpelax, 3aKOoHO-
MEPHOCTH BO3JyIIHOH, BOJHOH, IOY-
BEHHOM MHrpauuyl H OMOKOHIICHTPH-
popanus. MeponpHATHsl 10 CHIDKe-
nuro mocrymienus TM B okpyaro-
YO Cpeny.
Paspyuienyie 030HOBOro ciod. O30H B
npupozie. Konebanus ypoBHS COOEp-
JKaHusg 030HA B cTparoc(epe, 030HO-
BbIe IBIpEL [TocnencTBHA paspyieHus
030H0BOTO CJ10sl. O30HOBBIE JIBIPBI U
napHuKoBelil 3 dexr. Mepompustus
10 COXPAHEHHUIO 030HOBOI'O CIIOSL.

['nobansnoe moternienue. Poib
arMoc(eps! B OJIEPKaHUM KIIHMATA.
['umore3a «aHTPOIIOTEHHOIO IOTETI-
JICHHA», €8 NPeANoCchUIKH. MexaHHu3M
nposBieHus apHuKoBoro s¢dexra,
ero riobanpHble U PETHOHAJILHEIE IT0-
cuencteusa. Ilpobnema «IIOTEPSHHO-
ro» ¢ToKa yriepoja U pojib MEPOBOTO
OKeaHa B €r0 KPyrOBOPOTE.

IToreps GuoornyecKoro pazsHoodpa-
3us. 3arps3HeHne cpesibl 00NTaHusg
KaK OJlHa M3 NPUINH BBIMMPAHHS BH-
n08. UyKepo/Hble BellecTra B Ouo-
cepe, UX BKIFOUEHHE B OHOT€OXHMH-~
YyecKHe IUKIIbI, 0COOEHHOCTH II0BE/IE-
HUS B HA3EMHBIX U BOJHEIX 3KOCHCTE-
max. OrocpeoBaHHOE JICHCTBHE 3a-
rpsi3HUTENIell Ha JKHBbIE OPraHU3MBL
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MeToabl OUMCTKH CTOYHBIX
BOJ U NMPOMBIIIJIEHHBIX

MeTobl OUHCTKH Fa30BBIX BHIOPOCOB.
OTxoasuue raspl, HX Kiaccu(puka-

IUIATH
o [OPO




BBIOpOCOB B aTMOChEPY

must. Knaccrukanus METO/IOB U aI-
napartos JUIs 00e3BpeKHBAHNUS Ia30-
BBIX BBIOPOCOB. OCHOBHBIE CBOMCTBA
melIel ¥ 2QPEKTHBHOCTD UX YJIaBIH-
panusi. BeicokoTeMIiepaTypHoe 00e3-
BpEXUBAHHE Ta30B. MeToabI 0YNCTKH
CTOYHLIX BOJI. BUOXUMHYECKHE METO-
JIBI OUMCTKH CTOYHBIX BoZ. Opranuye-
CKHE KOMIIOHEHTEI CTOYHEIX BOJI, 3a-
KOHOMEPHOCTH HX paciazia. A3pob-
HEBIE ¥ aHa’pOOHBIE METOIBI OUHUCTKH
CTOYHBIX BOJ. OUUCTKA B IPUPOTHBIX
YCIIOBHSIX M B MCKYCCTBEHHBIX COOPY-
scenusix. Meroner 00paboTKu 0CaaKOB
CTOYHBIX BOJ. Pexyneparus akTHBHO-
ro mia. Kiaccuduxanus 0CHOBHBIX
METOJOB OYMCTKH CTOYHEBIX BOJI B 3a-
BUCHUMOCTH OT IIPHPOJIbI 3aTPSI3HUTE-
neit. HopMupoBaHue noxasaTenen
CTOYHBIX BOJI M TPOMBILLIEHHBIX BBI-
6pocos B arMochepy.

4.2, CTpyKTYpAa IMCIUNIHHBI

By peiot Tpy/10eMKOCTh, YAaCOB
1 xypc Bcero

O0mas Tpy10eMKOCTh 72 72
AynuropHas padora: 20 20
Jexyuu (J1) 4 4
Jlabopamopusie pabomot (JIP) 12 12
Ipaxmuuecrue 3ausmus (IIp3) 4 4
CamocrosiTeJbHas paboTa: 52 52
Pedepar (P)

CaMocCToATeILHOE M3YUEHHE Pa3JIe/IOB 26 26
Camomnoaroroska (mpopaboTKa ¥ IIOBTOPEHHUE 26 26
JIEKIIMOHHOTO MaTepuasa u MaTepuania yueo-

HUKOB 1 y4eOHBIX T0COOMH, IOATOTOBKA K JIa-

HopaTopHBIM M NPAKTHYECKHM 3aHATHAM,

KOJUIOKBHYMAaM 1 T.1L.)

TToaroToBKa U cada dK3aMeHa

By 4TOroBoro KOHTpOJIs 3a4eT 3a4eT
4.3.1 Pases1 AUCHHILIMHBI, H3ydaeMble Ha 1 Kypee

KonuuecTBo 4acoB
No Camocros-
AynuTopHas
pas- HammeHoBaHME pas3lenoB TeNbHas
Bcero pabora
Jiena pabota
JI JIP [1p3
1 2 4 5 5 7
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KomgecTBo yacos
Ne Camocros-
AynuTtopHas
pas- HauMeHOBaHHE paseiioB TebHAS
Bcero pabora
Jiena pabora
JI JIP Ip3
Xumuyeckas sBosrouus Guocde-
1 pBl, KPYroBOPOT BEIIECTB B MpH- 1 <t 2 8
pone
TOKCUKAHTHI B 00BLEKTaX OKPY-
2 JKATOIEH cpefbl, KOHTPOJIE U |
HOPMHPOBAHHE
KOHTpOJIb U OIIEHKA COCTOSIHUA
3 okpykaroteit cpennl. KoHmenius 1
9KOJIOTHIECKOT0 MOHHUTOPHHIA
4 [MocnencTBUs XUMHUYECKOro 3a- 1
rpssienus Ouoceprl
Hmozo: <4 18 10 36
Beezo: d 18 10 36
4.5. JIaGopaTopHbIe 3aHATHS
No Tema Yac.
1. [Ymenbinenue cosepranus XI0poQHILIa B IMCTEAX PACTCHHH — OHOMHIMKAIMOH- 2

HBlil pHU3HAK HEOJIAroNPHSTHBIX YCIOBUH cpepl. Onpe/esicHue xsopopumna do-

TOMCTPHYECKHM METOJOM.

2. |Onpenenenue THKEIBIX METAJUIOB B IPHPOIHBIX BOAAX U NOHHBIX OTIOKCHIIX -4

3. |OurcTKA CTOYHBIX BOZ OT OPraHMYECKHX H HEOPraHHIECKHUX 3arPSI3HCHHH o

4. |Auanmz cocrasa M pacyeT TBEPABIX IPOMBIIUIEHHBIX OTX0I0B 2

4.6. [lpakTH4eCKHe 3aHATHSI
Ne Tema Yac.

| |YcrmoBus u gpakTopsl, obecreunBaomue 6e30aCHYI0 KHU3HEEATCILHOCTh HEI0Be- 1
Ka B TIpEpOiHOH cpeze. EctecTBeHHbIE ""TUTATE/IbHBIE" IIHKIIBI, MEXAHH3MbI CAMO-
PEryJIsIHH, cCaMoOUUIIeHHE GHochepsL

4 |ITousa xax reoxumuueckas cpena. OOIas xapakTepUCTHKA, CXOACTBO W PA3JIMIHE C 1
NpUPOAHEIME Bofamu. [ToHsATHE FEOXHMHYECKOTO Hapnepa. THIEI TCOXHMUYECKHX
GapbepoB B MOYBEHHBIX CPEJIaX: HX POJIb B MUTPAllUH 1 TpaHc(hOopMaIUH 3arps3H-
IOIIMX BELIECTB B IOUBEHHOM CJIOC.

5 |Knaccuduxanus sarpssauteneit, poias aTMOCQEPHBIX SBICHUH U THIIA 3aTPI3HATEIA 1
JUIst IPOCTPAHCTBEHHOTO PACIIPEICTICH S 3ar PASHAIONIMX BEIIECTB B arMocepe.
ITpo6IieMBI TpaHCTPAHUYIHOrO TIepeHoca.

8 |Opranmzanys ¥ METO/IBI 9KOJOTHYECKOro MOHHTOPHHTA. 1

5. OGpaszoBaTebHbIE TEXHOJIOIHH
Bup 3ansa-
Kype i Hcnonb3yeMble HHTEpPaKTHBHBIE 0OpasoBarenbable | KommdecTso
(JLTIP) TEXHOJIOTHH YacoB
1 JI WMuTepakTHBHEIE JICKITHH -
JIP ['pymnossie TUCKYCCHH, 00CYKIEHHE Pe3yJIbTaTOB -
UCCIIeIOBaHUH
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| 1P | Kondepenuuu |4
Hmoeo: [ 12

6. OueHoYHbIE CPEACTBA JJISl TEKYIEro KOHTPOJIS yCNeBAEMOCTH
CobeceoBanne, JOKIAbl, SK3aMEH.

IIpuMepHBIC TEMBI JOKJIAT0B

1 ArMoctepa, rugpocdepa, maTochepa - OCHOBHBIE KOMITOHCHTEI MPUPOIHON Cpebl. 3aKOHBI U
IPHHIMIE! GyHKIMOHHPOBAHUS OHOCHEpBL.

2 Knumar. CoBpeMeHHBIC KIMMATHUECKHE MOJIENH - OCHOBA OLCHKH M IIPOTHO3A rmo0abHBIX H3-
MEHEeHHH COCTOSHHS OKPY KAIOLIEH CPeJibL.

3 OmacHble NPUPOJIHEIE SBICHHUS; NTAPAMETPBI OTIACHEIX IPUPOIHBIX SIBJICHHH U OTleHKa pUCKa Ype3-
BBIYAMHBIX CHTY LM,

4 3arpszHEHHE cpe/ibl OOHTAHHS YesIoBeKa, POOIEMBI KPYIIHEIX IOPO/IOB. Ocosnanue rinofaibHBIX
M3MEHEHHH B II0XY HAPACTAIOLIETO XMMHYECKOTO 3arPA3HEHHs OKPYIKAIOMEN CPCIBL

5 Konnemmus [TJK.

6 [nobansuble M3MeHeHHs B Onocdepe 1 UX CBA3b ¢ XMMUYCCKHM 3arpsa3HCHHEM.

7 Venosus u (axkTopel, obecrnednBaoniye 6€30MacHyo KI3HENAEATCIBHOCTE YeI0BCKa B IPHPOA-
HOU cpene. EcTecTBEHHBIE "ETaTeNbHBIC" UKL, MEXAHU3MBI CAMOPETYJIAIUH, CaMOOYHIICHUE
tuochepsl.

8 ATmocdepa KaK 06BEKT H3YYeHNs: XUMHUH OKPYXKarOLIei Cpe/bL. CocTaB U CTPYKTypa aTMOC(epEL.
pomorus armocdepsl, ee GuoreHHoe npoucxoxenue. BosneicTaue COJIHEYHOM pajuali Ha
atmocdepy.

9 Xumust BepxHHUX ciioeB atMochepsl. OCHOBHBIC PeaKIMOHHO-CIIOCOOHBIC YACTHIIBI HOHOC(EPBI 1
crpatochepsl.

Bomnpocs! K 3a4eTy

1 3amuTHBE MEXAHU3MEI TIPUPOIHON cpeabl H (haKTOphl, 0OECTICINBAIOIINE €€ yCTOWYNBOCTE. Jlu-
HAMMYCECKOE paBHOBECHE B IIPHPOJHOM cpejie.

2 Vuenue B.J. Bepuasickoro o 6uocepe. OcHOBHEIE cBOCTBA GHOChEPHL. [conoruveckuit 1 6uo-
reOXMMHUECKHT KPYTOBOPOTHI. BHOTCOXMMHUUYECKHE UKl HAHOO0TIEe IKU3HCHHO BAXNKHBIX fuoren-
HBIX BEIIECTB.

3 TexHOIEHHEIE TOTOKU BelecTBa B GHochepe. XuMHUECKoe 3arpsa3Henne 6nochepsr.

4 JKOTOTHYECKME TIPOOIEMB! W SHEPTETUKA, H3BICKAHHE IKOJIOTHYECKH YUCTEIX BUOB TOIIIHBA.

5 VHHKAJIBHBIC CBOMCTBA BOJBL XHMHYECKHH COCTAB IPHPOAHBIX BOJI. OCHOBHBIE BHIBI IPHPO/-
HEBIX BOJ M 0COOEHHOCTH MX COCTaBa.

6 XapaI(TEpHCTHKH OCHOBHBIX KJIACCOB 3arpA3HAIOIIHX BCIICCTB. OcHOBHEIE HCTOYHHKH TIOCTYILIC-
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HHUS1 3arPA3HSIONIMX BELECTB B BOTHYIO CPEay.

7 OCHOBHBIE IIPOIECCH MUTPALME i TPaHC(OPMAILMH 3arpA3HAIOMMX BEINECTB B IPUPOAHBIX BO-
nax.  OcoGeHHOCTM  IIPOLECCOB  MHIpAmiy  IJId  PasHBIX  KJIAcCoB COEeJTMHEHHUH.
dopMBI CYIIECTBOBAHMS 3arpA3HAIONIMX BELIECTR B BONHBIX Cpe/iaX.

9 Bos/ieiiCTBIE 3arPA3HAIONINX BEIIECTB HA BOJHBIE OPraHU3MBl. BHOAKKYMYJIILH 3arpASHAIONIIX
BEIECTB ¥ MUIPALIHS TI0 MUIIEBBIM IersM. TOKCHYeCKoe BO3JICHCTRHE.

10 ITpoucxoxaeHue, COCTaB U ¢yuxiy no4sel. OCHOBHEBIC THIIBI [10YB.

11 CgoiicTpa 11OYB.

12 AHTpPOTIOreHHOE BO3JEHCTBAE HA MOYBY, CBA3AHHOC € MOJIYHCHIEM TPOAYKTOR nurtauust. [Tpu-
MEHEHHUE yHO0OpEHH 1Is IOANEPIKaHHS IIOJIOPOIHS TTOUB.

13 OCHOBHBIE THIIGI MEHEPALHEIX B OPraHAIeCKUX Y/I00peHHii.

14 TpuMeHeHMe XMMUYECKHX CPEICTB 3allUThl PACTCHUH B Gopsbe 3a MOBLIIIEHHE YPOKAHHOCTH.
KnaccrduKanus TeCTHIHIOB, SKOJOTHYECKHE MOCICACTBHS HX UCTIONB30BAHHA B CEJILCKOM X03s1#-
CTBE.

15 Tlousa xak reoxuMmmueckas cpeja. OOimas XapakTepuCTHKA, CXOJICTBO U Pas/IHiie ¢ IPHPOAHbI-
mu BozaMu. TToHsTHE reOXUMUYECKoro bapbepa.

16 3arpsisuenye mo4s. OCHOBHBIE KIIACCHl BELIECTB, 3arPS3HAIOMINX nouseHHbIH cioif. Criocodmbl
peKyJILTHBAIMH [TOYB.

17 OcHOBHBIE KITACCHI BEIIECTB, 3arPsA3HAIOMEX arMochepy.

18 Xumus tponochepsl. ['azodasHbie peakiuy B tponocepe. IIpobnembr TpaHCT PAHUYHOTO TIEpE-
HOCa.

Bonpoch! K 3K3aMenY

| Kommermms [TJIK. TIJIK BpemHbIxX BemiecT B arMochepe, BOJIE BOJOEMOB, CTOYHBIX BOAAX, MO~
Bax, Impojykrax mutanus. YcraHosnenne BIK u [TK. HMccemoBanne TOKCHYHOCTH M XapakTepa
IefCTBYs BPEIHBIX BEIECTB Ha JKUBOTHBIX.

2 Kputepuy BPEHOCTH XMMHYECKHX COEJMHCHUMH, NENAIIHE B OCHOBE HX PErIAMEHTHPOBAMHIA B
BOJE BOJIOEMOB.

3 CanpTapHas OleHKa BOJBI BOJ0EMOB. OCHOBHBIC [IOKA3aTENH, XapaKTePU3YIOUHe CTOUHbIC BOLL
(6noxummueckoe notpebnenue kucnopoa (B1IK), xumudeckoe norpebienue kucnopoaa (XI1K).

4 TIyTH MOCTYIUIEHHMs XMMHYECKMX COCIMHEHUH M3 TIOYBBI B OPTaHW3M HCJIOBEKA. OTtansl peria-
MEHTHPOBAHHS XMMHUYECKHUX COE/MHEHUH B IIOYBE. Y CTAHOBICHHE TTJIK BpemHEBIX BEIIECTB B II0YBE
(ITAK,).

5 I1puHIMIIEI HOPMHPOBAHUS BPEIHBIX BEILECTB B IPOJYKTaX ITHTAHUS. [Moxazarens [TIKqp.

6 Pacuétnbie MeTo 161 onpeenenus BJIK XHMHUECKHX COEJIMHCHUN B Pa3IHYHBIX obrexrax. Kop-
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pEJISIOHHBIE YPABHEH M.

7 TlonsTie ToKcHYHOCTH. OCHOBHBIE ACIEKTHl TOKCHKOIMHAMUKM: MOCTYIICHHE TOKCHKAHTOB B
JKUBBIE OPraHU3MBI, UX TpaHchopMarusa 1 MEXaHH3MEI JeHCTBHS.

8 OneHKa COCTOSIHHS OKpyxatoureit cpenpl. KoHIenuus npeieIbHo JOMYCTUMON KOHIEHTpaLluK
(TIJTK). DKOTOKCHKOIOIHYECKOe HOPMHPOBAHHUE (Ha mpUMepe ONpeeIICHH phI60X 03 HCTBEHHBIX
LTTK).

9 KoMOMHHPOBAaHHOE BO3MICHCTBAC TOKCHKAHTOB. MeTo/(5I HHTErpaJbHOM ONEHKH BO3LCHCTBUS 3a-
IPA3HSIONIMX BEIIECTB HAa OKPYKAIOUYIO CPCAy. BHOIOrHYeCKHi MOHMTOPHHT Kak 3({EKTHBHBIN
METOJI KOHTPOJISI COCTOSIHHS OKPYIKAFOIICH CPE/IBL.

10 Busl NpOMBIIIIEHHBIX OTXO/I0B H KnacCH(PHKALMS COAEPIKAIMXCS B HUX BPE/IHBIX BELICCTE.

11 Topoackue CTOUHbIE BOMBI ¥ COJIEPIKAIIMECS B HUX BEIIECTRA. VcTOYHMKY BPEIHBIX BEHNIECTB B
6BITY: IPOMBIIILTEHHBIE H3IEIHs], THLIEBBIE MPOJYKTLI, IUTHEBAT BOJA.

12 Metos! iepepaboTKH TBEPIABIX OTXOJIOB. TBEpaple OTXO/IbI POU3BOJICTBA, HX KnaccuuKanus,
po6eMa HAKOIUIEH s, BTOPHYHOE UCTI0JIB30BAHIE OTXO/IOB.

13 BHib! OTXO0JI0B IIPOM3BOACTBA M MacIITabwl ux 0Opa3oBaHusL. Kaccuuranis oTXo10B. AHAIU3
OTXO0J10B.

14 ViHBenTapU3aIHs ¥ MACIOPTH3AIHS MPOMBIIIICHHBIX OTXOIOB; IMPOCKTEL HOPMATHBOB 00paso-
BAHMS OTXO0B ¥ JJUMHT Ha UX pasMelICHHE.

15 TTopsmoK BO3EHCTBHS HA OTXOABL: ¢O0P, XPAHEHHE, TPAHCIOPTHPOBKA OTXOJOB; MOJUTOHEL JIsI
TBEIBIX OTXOMIOB; NEpepaboTKa OTX0/0B; 00palIeHNe € TOKCHIHBIMH IPOMBIITIICHHBIME 0TX0/1a-
MH.

16 CHwKeHHe KauecTBa MUTHEBOH BOIBL. MCTOMHHMKH 3arpsa3HCHUA MUTHEBOI BOJIGI U CAHUTAPHO-
ruruenuueckue Tpebopanms K eé kKauecTsy. Bpe/lHEIE BENICCTBA B TUTHEBOM BOJIE, 0OHAPYIKHUBAC-
Mbie COBPEMEHHEIMU METOJAMH, HX KNAacCHUKaIus.

17 TexHoyorusi MOTydeHUs MUTHEBOM Bogbl. IIyTH peImeHns mpoGieMsl TioGansHoro AedunuTa
YUCTOH BOJEL

18 3axucienne IPecHBIX BoH0EMOB. KucmoToobpasyomue raskl, HCTOUHIKIL I MaciTabbl UX I0-
crynnenus B arMocepy. MexaHU3MBIL 06pa3oBaHisl KUCIOTHBIX OCAIKOB ¥ MX BO3JIEHCTBHSI HA
[PeCHBIE BOTOEMBI, LIOUBBI, PACTUTENBHOCTD, HCKYCCTBCHHBIC COOPYKCHHAL.

19 Mexauu3mbl Oy(epHoro OeHCTBHSL MOYB K H3MCHEHHIO pH. [TocneacTBys 3aKUCIICHHS MPECHBIX
BOJIOEMOB, TTPOGIEMA (KUCIOTHBIX J0K/Ieiy. MeponpusTHs 10 CHIKEHHUIO BLIOPOCOB CEPHUCTOTO
rasa B armocepy. CHUIKEHHE KMCIOTHOCTH 104B i BOJOEMOB.

20 TloBBIEHHE pagMaIORHOr0 (GoHa. PamuarnoOHHEIH o 3emyn u ero cocrapgromue. Mexyc-

CTBEHHBIC HCTOYHHKH palHallHH. Buonornueckoe NeHCTBHE pagralinm, 3a0oseBaHud U UX HpO(bH-
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JJaKTHKA.

21 OCHOBHBIE BEIMYMHBEI U IHHHMIBI MX M3MEPCHHS, HCIIOIB3YEMBIC B PaJHOMETPHH. 3akoHoMep-
HOCTH MATPALMH PaJHOHYKIHOB B OKpYXKAIOLIeH Cpe/ie, MEPONPHATH 110 CHIDKEHHIO UX MOCTYTI-
JIEHHS B CEIBCKOXO3SHCTBEHHY O MPOTYKIHIO.

22 TloBbieHHe YpOBHEH ComepKaHus TSKENLIX METAJIIOB. Tonstus Toxénoro merawia (TM),
MHKDOSJIEMEHTA, HIDKHEH M BEpXHEH I0pOroBOi KOHLEH TPy MHKPO3JIEMEHTOB B OPTaHU3MC.

23 BrHOIOTHYECKAS POJIb MAKPO3JIEMEHTOB, 3a00JIeBaHHS IIPH HX HEJ0CTATKE HIH U30BITKE B Opra-
HHU3ME.

24 TexHOTeHHOE pacceMBaHHE ¥ KOHIEHTPHPOBAHHC TM, obpa3oBaHHe TEXHOTCHHBIX TCOXUMHYE-
CKUX aHOMAJIH.

25 ®opMbl HaxokaeHus TM B pasimuyHBIX cpefax, 3aKOHOMEPHOCTH BO3YIIHOH, BOJHOM, MOYBEH-
HOM MUTpAIHH 1 GHOKOHIEHTPUPOBAHHUSL. [T0IBIIKHOCTD TM B mouBe, FEOXMMHUUECKHE OaphEpPEL.

76 MexanusMbl Tokcrueckoro neiicteus TM u crenu¢uka ¥X BBIBEICHHS M3 PasIHIHbIX BHOB
Opranu3MoB. MepONpHSTHS IO CHIDKEHHIO TTOCTYILICHHA TM B OKpYKaIOLIyk CPemy.

27 Pazpyiuenue 030HOBOro ¢jios. O30H B NPUPOIC. Konebanust ypoBHS COZIEpIKaHMUs 030Ha B CTPa-
Tocdepe, 030HOBBIE ABIPEL. [ToceCTBIS paspyIeHs 030HOBOTO CIIOL.

28 O30HOBBIC ABIPHI ¥ MAPHUKOBEI 3 dekT. MexaHu3Mbl CHHTE3a M pacliajia 03014 B crparocdepe.
O3oHOpa3pyIIaoIie BEMECTBA, HCTOYHIKN 1 MacmTabsl uX mocTymienus B atMocdepy. Mepo-
IPUATHSA [0 COXPAHEHHIO 030HOBOTO CIIOAL.

29 Tho6ansHoe HoTemnenue. Ponb arMocepsl B OUISPKAHMK KilMMara. I unoTesa «aHTpornoret-
HOT'O TIOTEIIEHHY, €€ IpeanochUIKH. «IIapHHKOBBIE» Ia3bl, HCTOYHHKA H MaciTabpl UX IOCTYII-
jterns B armocdepy. 1Ipo6iema «IOTEPTHHOTO» CTOKA YIiIepojia u pojk MHPOBOTO OKeaHa B ero
KpPYroBOpOTE.

30 IloTeps Guonormyeckoro pasnoodpasus. HyxeponHbie BEIECTRA B ouocepe, UX BKIIOUCHHE B
6HOreOXHMIUYECKHE UKIBI, OCOOEHHOCTH MOBEJIEHUS B HA3eMHBIX U BOJHBIX KOCHCTEMAX. Omno-
CpelOBAHHOE AeHCTRYE 3arpA3HATENIeH Ha JKUBBIC OPTaHH3MEL.

31 MeTo/IsI OYMCTKH Ta30BBIX BRIOpocOB. OTXOAMMUE ra3bl, UX wraccuduxanus. Kinaccudukarnis
METOJIOB U alllapaToB JUisi 00e3BPEHUBAHUS Ia30BBIX BBEIOPOCOB.

32 OcHOBHBIE CBOMCTBa Ibuied ¥ 3Q(EKTUBHOCTE HX YJIAB/IMBAHMA. OumcTKa ra3oB OT IBUIEH C
OMOIIBIO (PHIBTPOB ¥ MOKPBIX TBLIEYJIOBHTEIEH. MeTo I OUHCTKH OTXOIAIINX ra30B.

33 MeTopl OYHCTKY CTOYHEIX BOJ(, KIacCH(pUKALHs B 3aBUCUMOCTH OT TIPHPOJIBI 3arpA3HUTENICH.
34 BHOXUMHYECKHE METOIBI OYHCTKH CTOYHBIX BOJ. Opranuieckue KOMIOHCHTEL CTOYHBIX BOJL, 3a-
KOHOMEPHOCTH UX pacraja, KjlacCH(pukaius BOI 1O proxuMuYecKoMy mnokazateno. O4HcTKa B

IPUPOIHBIX YCIOBHAX H B HCKYCCTBEHHBIX COOPYKCHHAX.
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34 Metone! 06paboTku ocafkoB. Pexynepanus akTHBHOTO HIIa.

35 CyIIHOCTE METOJIOB OUHCTKH CTOYHBIX BOJ OT Ia30B, MHHEPAILHBIX M OPTaHMICCKIX TIPUMECEH,
MEJKO- U FpyBOMCIIEPCHBIX TIPUMECCH.

36 HopMupoBaHue MoKa3aTeNel CTOYHBIX BOJ| H IIPOMBIIIICHHEIX BBIOPOCOB B aTMOCEDPY.

®T'BOY BIIO «Ky0oancknil rocyHHBEpCHTET?
Kadeapa anaTuTHIECKOH XMMHH
Hanpasnenue noArotopku acmmupantos — 06.06.01 brosoruyeckue HayKu
IIpo¢uns moaroroski 03.02.08 Dxosorust (XUMHIECKHE HAYKH)
JTucnpnumna «O6mue BONpochl XAMHYECKOH 3KOI0THH

BUJIET Ne 1

1 PacuéTHbie MeToas! onpemenenus BJIK XuMHIECKUX COCIUHEHHH B PasIHYHbIX obwekrax. Kop-
PEISIIIUOHHbIC YPABHEHHUS.
2 TloTepst Gronoruyeckoro pasHooOpasus. Yy)KepoHbIE BEIICCTBA B fuochepe, HX BKIHOYEHHE B
BHOreOXUMHUYECKHE IIUKIIBI, 0COOEHHOCTH [IOBEIEHHs B HA3EMHBIX M BOJIHBIX JKOCHCTCMAX. .

3aB. xadenpon

I-p XUM. HayK, npodeccop 3.A. Temepnamen
7. YueOHo-MeToAM4ecKoe obecnevdeHne NHCIHHIITHHbI

7.1. OcHoBHAsI JUTEPATYPA
7.1.1. TleuaTHBIC H3AAHUS OCHOBHOI JTHTEPATYPLI:

1. JI. K. Canosuuxosa, J{. C. Opnos, U. H. JlozanoBckas. DKOIOTHst ¥ OXpaHa OKpYKAIOIIEH
cpeipl IPH XUMUYECKOM 3arpsI3HEHHH | y1e0HOoe nocobue s cTyenrtos / - s, 3-e, nepepad. -
M.: Beiciag mkoia, 2006. - 334 c.

2. B.B. IIpoxopos. DKONOrHs YeToBeKa: yHeOHHK [l CTYJCHTOB BY30B /- 4-e u31., CTEP. -
M.: Axanemus, 2008. - 319 c.

3. B. W. Kopo6kum, JI. B. Ilepeaennciuii. DKOJIOIHs 1 OXpaHa OKpyKaroleit cpejisl /-
Mockpa: KHOPVC, 2013. - 329 c.

4. Ix. E. Jixupap. OCHOBBI XMMHH OKPYJKAIOIICH CPe/ibl / mep. ¢ auryn. B. M. lopmkosa
oz pex. B. A. Usanosa. - M. : ®USMATIIAT , 2008. - 640 c.

5. T. A. Tpudonosa, H. B. Cenupanosa, H. B. Muiienko. TIpuKiagHas HKOI0THs /3-€ U3, -
M.: Axagemuueckuit Ilpoexr : 'aymeamyc, 2007. - 382 c.

6. B. B. Imurpues, A. U. Xupos, A. H. Jlactouxun. lIpuKsajias 5K0I0rHs / M.: Axane-
mus, 2008, - 600 c.

7.1.2. DIeKTPOHHLIE H3IAHNS 0CHOBHOM JINTEPATYPLI:

1. Oxonenosa A. A., JKenro6proxos B. @., Eroposa I'. C. DK0I0rHYECKOe NOYBOBE/ICHHC!
yuyeGHOE moco6ue/ M3natensctso: Bonrorpaackuia FOCY/IAPCTBEHHBII TEXHUYECKUH yHHBEPCHTET.
2014.

2.3aities B.A.JlpoMeimnennas sxoorus/ M3narenbcreo «/latpy.

3.061m1as ¥ npUKIagHas 3K0JIOTHL /M3 natenseTBo «JIauby.
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4.Anues P.A., ABpamenko A.A., Basunesa E.JI. OcHOBEI 0011e# 9KOJIOTHA M MEKIYHAPOA-

HOii sKoJTorryeckoit monuTHkH /M3narenscTBo «JIaHbY.
7.2. JTonoJHUTEIbHAsH JIHTEpaTypa
7.2.1 IleuaTHbIe U3AAHMA JOMOJTHUTENLHON JTUTEPATYPbI:

1.IIpukinaqmoii  xuMudeckuit  amamas:  [lpakTmyeckoe pPYKOBOJICTBO/  TOJ el
T.H.IllexopmoBoii, O.A. IlInuryHa. M3a-8o Mockosckoro rocynusepenrera. 2010.

2. AHAIMTHYECKAs XUMHS, Y4eOHHK IS CTYAEHTOB BY30B : B 3 T. /mox pex. JL. H. MockBuHa.
[W. T. 3enxesud u jap.]. - M. : Axagemus, 2008. - 300 c.

3. M. Otro. CoBpeMeHHbIe METO/bI aHamuTHIecKoi xumui. M. Mup. 2008. 544 c.
Borpanosckuii I'.A. Xumuueckas sxoorust / - M. : M371-B0 YH-Ta, 1994. - 237¢c.

4. J1.C. Opnos, JI. K. Canosnuxosa, M. H. JlozaHoBcKas. DKoNnorus 1 oxpaHa OGuocheps!

[PH XHMHYECKOM 3arpsisHeHu: / - 2-€ u3J1., epepad.u 101, - M. : Bricuras mxoma, 2002. - 334c¢.

5. B. B. Craxus DKOJOTHs U OXPaHa IIPUPOJEL: CIIOBAPh-CIIPABOMHHK /IO pell. A. JL. SIn-
mmHa., - M.: Axagemus, 2000. - 384 c.

6. MOHHTOPHHT OPTaHMYECKUX 3arps3HEHHH IPUPOIHOH CPE/IbL: 500 MeTOOHK: NMpaKTHYECKOE
pykosojctso / Jlpyros, YOpuit Crenanosuy, A. A. Pomun; 10. C. Iipyros, A. A. Poqun. - 2-€ W3,
jio1L. u nepepab. - M.: BUHOM. JlaGoparopus snanuii, 2009. - 893 c.

7. DKONOTMYECKHE aHANM3BI IPH pasiuBax HeTH M HeTENPOJYKTOB: IPAKTHIECKOE PyKO-
BozcTBo / Jpyros, IOpuit Cremanopuy, A. A. Pous; 0. C. Ilpyros, A. A. Poaun. - 2-e u3J1., nepe-
pa®. u jio. - M.: BAHOM. JIaGoparopus suanui, 2009. - 270 c.

7.2.2 DIIeKTPOHHbIE H3XAHHS JOTOJIHATENLHON JIHTEPATYPhI:

1. Oxonesoa A. A. Dxosorus noys u anmmadros. YueGHOe MOCOOHE /IS CTY/ICHTOB TEX-
HUYecKHX By30B/ M3narenscTBo: Bororpackuit rocy 1apCTBeHHbIH TEXHHUCCKUH yHHBEPCH-
TeT.2014

2.Byitmora C.A., Llapes 10.B., Ko6enepa H.A.JlaGoparopHblit NpakTHKYM 10 KypCy «IIpo-
MBILIIEHHAs akonorusy /M3narenscrso «JIanby.

4 Haymona JL.T., Mupkus B.M.Kpatkuii cnoBaps MOHATUH W TEPMHUHOB COBPEMEHHOH KO-
norun/MszparenseTBo «Jlanby.

5.CripaBO4HUK HHXKEHEPA [0 OXPaHe OKPYIKAIOIIEH CPE/IbL. (Oxonora) /M3naTenscTBO
«Jlanbpy.

7.3. IlepevyeHb OCHOBHBIX HOPMATHBHBIX JOKYMEHTOB

1. 3akon Poccuiickoit ®enepamuu «O6 oxpane oxpyxarommeit cpessr N 7-03 or 10.01.2002 1.
(8 pex. ot 05.02.2007 r.);

2. Bomubiit konexe Poccuiickoit @enepanuu Ne 74 O3 ot 03.06.2006
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3. Tlonoxenue 06 OLEHKE BO3/EHCTBHII HaMEYaeMOH XO3sIHCTBEHHOH M HHOM NEeATEIbHOCTH Ha
okpyKatontyto cpeny B Poccuitckoit @enepanun (yrB. IIpHKazom KD Ne 372 ot 16 mas 2000 1.);

4, TOCT 17.1.1.01-77 Oxpana npuponst. 'unpocdepa. Mcronp3oBanue ¥ 0XpaHa BO. OcHOB-
HEBIC TEPMHHBI U TIOHSITHA.

5.TOCT 17.1.1.02-77 Oxpana npupossL. I'unpocdepa. Kmaccuduxaiss BoHbIX 00BEKTOB.

6. TOCT 17.1.3.07-82 Oxpana npupoasl. I'mapocdepa. IpaBuna KOHTPOJIA Ka4ecTsa BOALL BO-
JIOEMOB H BOJOTOKOB.

7. TOCT 17.1.3.08-82 Oxpana npuponst. ['napocdepa. [IpaBuio KOHTPOIL KauecTsa MOPCKHUX
BO/I.

8. I'OCT 17.1.5.04-81 Oxpama mpupomsl, ['mapocdepa. Ilpubopsl u ycTpoHCTBA Julsi
oT6opa, TMEpBHUHOM  00pabOTKH W  XPaHEHUH npo6 mpupoxmHoil  Bompl.  Obuue
TeXHHYECKHE TpeOOBaHHIL.

9. TOCT 17.1.5.01-80 Oxpana upupomsl. ['mupochepa. O6ume TpeboBanud K otbopy
1po6 JOHHEIX OTJIOKEHHIH BOIHBIX OOBEKTOB JUIsl aHATN3A HA 3aTPA3HCHHOCTD.

10. Merouueckue yiaszanus Ne 40 110 opraHu3aiii CUCTEMBI HAOIIOICHHIL H KOHTPOILT 32 33~
TPSI3HEHUEM MODPEH H YCTHEB pEK.

7.3. IlepuoauyecKkue W3AAHMS
1. BezomacHocTh B TeXHOC(EpE
2.be3omacHocTh JKU3HEAEATENLHOCTH
3. Buojiorust BHyTPEHHHUX BOJ
4. buonorust MOps
5. Bojiuble pecypceel
6. ['eoaxonorus
7. XKypHan aHaTATHYECKOH XUMHA
8. 3amura okpy Karollel cpeJbl B He(pTEra30BoM KOMILIEKCE
9. Ussectust BY30B Cepepo-Kaskasckoro pernona. Cepust: ECTeCTBEHHBIC HAYKH
10 Ussectus BY3o0B. Cepust: XuMHUsA B XUMHAYECKas TEXHOIOTHS
11. 3apozckas naboparopus. Jlnarnoctuka MaTepualoB
12. OkeaHosorus
13. PoccuHCKHI XUMHYECKHUH Ky PHAI
14. CaOupcKuil 3K0JOrHYECKUH Ky pHAIT
15. DKoNoruyecKre CUCTEMBI U MPUOOPEI
16. DKOIOTHUECKUH BECTHUK Hay4HBIX eHTpos UD3C

17. Dxoyorus
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7.4. UnTepHeT-pecypesl

1. [Topran «AHajurHuecKas xumus B Poccnuy http://www.wssanalytchem.org

2. TlopTas XMMHKOB-aHATUTHKOB: aHATMTHYECKAs XUMUS X METPOJIOTHA www.anchem.ru
Poccuiickoe XeMOMETPHYECKOE 0DIECTBO http://rcs.chph.ras.ru

3. WWWw.Scopus.com,

4, www.scirus.com

5. QejepabHOE ArcHTCTBO 110 TEXHHIECKOMY PEryIHpPOBAHUIO H METPOJIOTHH, WWW.ZO0st.Iu;
6a3a HOPMATUBHBIX JTOKYMCHTOB,

6. BHUUKWU, caiiT: www.standards.ru; 6a3a AUC]] «TocynapcTBeHHbII peecTp TATIOB CPE/CTE

W3MepeHHii, 0Ty IEHHBIX K 06paIneHuio B PO»;

7. www. 1 gost.ru; 6a3a METOJMK BBIITOTHEHHA H3MEepEeHU

7.5. MeTou4yecKne yKa3aHus 1 MaTepHaJibl 10 BHAAM 3AHATHH
MeToauuecKHe PEKOMEHAAHA ACNUPAHTAM N0 OPraHU3alHH H3Y CHI JAUCHHIIHHBI

Y enenIHoe 0CBOCHME [MCIIHILIHHEEI IIPE/IIONaraeT akTHBHOE, TBOPUECKOE YHACTUE aclHpat-
TOB Iy TeM MIAHOMEPHOH, ITOBCE/IHEBHOI PabOTHI.

Ob6mue pekoMeH A

Msyuyenue JUCIHIUIMHBL CIEJYEeT HA4HHATE C npopaboTku paboueil mporpaMMsl, ocoboe
BHUMAHNE, yIeIsis IEesIM U 3a[a4aM, CTPYKTYPE ¥ COICPIKAHHMIO Kypea.

PaGoTa ¢ KOHCIIEKTOM JEKIUii

IIpocMOTpHTE KOHCIIEKT CPasy IOCIe 3aHATHH, OTMEThTE MATCpHAll KOHCIIEKTa JIEKIHH, KO-
TOpLIil BLI3BIBACT 3aTPyAHEHHS AT IOHUMAaHMSL. [lomprtaiiTech HAWTH OTBETH] HA 3aTPYAHUTC/IBHBIC
BOIMPOCHI, UCIIOJIB3Ys PEKOMEHAYEMYIO JIMTEPaTypy. ECiTH caMOCTOSITENBHO HE yIaI0Ch pasodpaTsb-
cs1 B MaTepraine, chopMyJIMpy#HTe BOIPOCH! H o6paruTeCh 3a MOMOIIBIO K MPENOaBaTeiIio Ha KOH-
CyJbTAINK WM OIMoKaiIIeH eI,

PeryjapHO OTBOJMTE BpeMs IS HOBTOPEHMs MPOHACHHOrO Marepuaia, IIpoBepsist CBOH
3HAHUS, YMEHUs U HABBIKH I10 KOHTPOJIBHBIM BOIIPOCAM.

BouinoaHeHne 1a6opaTopHbIX pabor

Ha 3aHsATHH [ONYYHTE y TPENOJaBaTeNs rpapuK BHITOTHEHHS naGopatopubix pabor. O63a-
BeJTUTECH BCEM HEOBXOIUMBIM METOIHUECKIM 00ECIICUCHUEM.

Tlepen moceleHeM 1ab0paToOpUH U3YIUTE TEOPHIO BONPOCa, IPeJIIONaraeMoro K Heceio-
BAHHUIO, 03HAKOMBTECH C PYKOBOJCTBOM IIO COOTBETCTBYIOLIEH paboTe H MOArOTOBETE MPOTOKOJ
npose/icHust paboTE, B KOTOPBIH 3aHECUTe:

— HaspaHue paboThI,

19



_ 3aTOTOBKH TAOIMIY JUIS 3AIIOJHEHHS dKCIIEPUMEHTAIBHBIMI TaHHBIMA HaOIIOICHU
— ypaBHEHHs] XHMUYECKMX peaKiui npespamenuif, KoTopsie OyayT OCYLIECTBICHBI TIPH
BBIITOJIHEHUH DKCIIEPUMCHTA,

— pacyeTHBIE (POPMYIIEL

O¢opmIeHye OTIETOB HOJDKHO IIPOBOMTECS LOCIE OKOHIAHMA paboTh! B 7a00paToOpHH.

JI71 MOArOTOBKM K 3allUTe OTHETa CIEAYET IPOaHaTH3HPOBATE IKCIIEPHMEHTAIBHBIC pe-
3yJILTAThl, CONOCTABHTH MX C M3BECTHBIMHM TEOPCTHHUECKUMIL [IOJIOYKEHUSIMHE WJIH CITPABOYHBIMH
JAHHBIMHE, 060BIIUTE PE3yJIFTATE! HCCIENOBAHMI B BU/IC BRIBOJIOB 110 paboTe, TOArOTOBUTH OTBETHI

Ha BOIIPOCHI, TIIPUBOTHMBIC B METOIHUYECKNX YKa3aHMAX K BEITIOJITHECHHIO na60paT0pH51x pa60T.

MeToaHyecKHe PeKOMEHJAME NPENOAABATENSIM 110 METO/XHKE MPOBCACHII OCHOBHBIX
BH/IOB yUeOHBIX 3aHATHIl
Jlexnun

Memoduka umenus nexyuu

JleKIMK SBJSIOTCS OJHHM M3 OCHOBHEIX METOZOB 00YHUEHHMS 10 AHCLHILIMHE H JIO/DKHEL pe-
11aTh CIEYIOINE 3a1a9n:

— E3TIOKITH BAKHEH I MaTepHal IPOrPaMMBI Kypea, OCBEIIAIOTINHA OCHOBHBIC MOMEHTEL,

— pasBUTh y aClIMPAHTOB MOTPEOHOCTD K CaMOCTOSTENbHOM padoTe Ha y4eOHOH 1 HAay4YHOH
JTUTEPaTypOi.

[ IaBHOM 3a/aueit Kaj10H JEKIHH SBIAETCS PACKPBITHE CYITHOCTH TEMBI ¥ aHATM3 €C TJIab-
HBIX TIOJIOXKEHHH. PEKOMEHIyeTCs Ha MIEPBOH JIEKIMK JIOBECTH 10 BHUMAHHS aClIHPAHTOB CTPYKTY-
Py Kypca | €ro pasjienbl, a B JalbHEHINeM yKaspIBaTh Hadaylo KaXKIOTO pasziena, CyTh U €ro 3a/lauu,
4, 3AKOHYMB H3JI0XKEHHE, OJBOAUTE HTOT 110 STOMY pasieiy, gTOOBI CBA3aTh €0 CO CIEMYFOIIHM.

Codepaicanue nexyuil

CozepkaHue JIEKIUA onpesessercs padoueh nporpammolt Kypca. KpaiiHe xenatenpHo,
4TOGE! KaXias NEKIHs OXBaThIBaJa U HCUEpNbIBalla ONPENIENCHHYIO TeMy Kypea H npeicTaBIANa
coGoii TOrMIeCKH 3aKOHYEHHY0 pabory. Jlyduie COKpaTHTh TeMY, HO He JOIyCKaTh MEpEphIBa ¢e B
TAKOM MECTE, KOTJIa OCHOBHAS HJIes €llle TIOJIHOCTBIO HE PacKphITa.

JIaGopaTopHbIe 3aHATHS

Memoduxa nposedenus 1a6opamopHelx 3aHAMUL

[lessiMy TIPOBEICHEST 1a00PATOPHBIX PadOT SBJIAIOTCA:

—yCTaHOBJIEHHE CBsI3eH TCOPHH C npakTuKoil B GopMe IKCIEPUMEHTAIBLHOTO MOATBEPIKIC

HUA OJIOKEHUH TCOPHH;
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—oGyJeHHe aclMPaHTOB YMEHHIO aHAIM3HPOBATD MOJIY ICHHDBIE PE3yIBTATEL,

—KOHTPOJIb CAMOCTOSTENIEHOM paboThl aCIHPAHTOB [10 OCBOCHHIO KypCa,

—06yyenue HaBblkaM MPOoGEeCCHOHATLHOM EATEILHOCTH

Llenu nabopaTopHOro MPAKTUKYMa JOCTHIAIOTCS HAUITyHITHM o0pa3oM B TOM CIIydae, €Cln
BBIIIOTHEHHMIO JKCIIEPUMEHTA MPEIICCTBYET OMpe/IeICHHas OIrOTOBUTCIbHAS BHCAY INTOPHA pa-
6ota. [TooToMy npenojaBarens 0043aH JOBECTH 10 BCEX aCITHPAHTOB rpauk BEIMONHEHHMS abopa-
TOPHBIX paboT ¢ T€M, YTOOBI OHM MOTJIH 3aHUMATECS [le/IeHAlIPABIEHHOMN TOMAIIHEH MO/Ir0TOBKOH.

Ilepes| HAYANOM OUYEPEIHOrO 3aHSATHS MPENo/IaBaTeNh HOTDKEH yNOCTOBEPHIRCH B rOTOBHO-
CTH aCIIMPaHTOB K BEIIOIHEHHIO Nab0opaTOpPHOH paGoTHI IIyTeM KOPOTKOTo cobece/JoBanusl 1 Mpo-
BepKH HaJIMYHAs y aCHHPAHTOB 3ar0TOBJIEHHEIX POTOKOJIOB MPOBEACHNA paboThI.

7.6. IlporpammHoe obecmedeHHe COBpPeMEHHbIX nHd OpMANHOHHO-KOMMYHUKALMOHHBIX
TeXHOJIOTHH
JTuleH3MOHHBIE KOMIIBIOTEPHEIE MPOTrpaMMBbl 00paboTKH JaHHBIX MPOTrpPaMMHO-ANIAPATHBIX

KOMIUIEKCOB pubopos: cnekrpodoromerp AA-6800, Dyphe-CICKTPOMETP uH(ppaxpacHeid IR
Prestige-21, “Shimadzu”, T'azoBs1it xpomarorpacd «Kpuctamn-2000M», CEKTPOMETp ¢ WHIYKTHB-
Ho-ceszanuoii  mrasmoii  ICAP-6500Radial, «Termo», razoseii xpomarorpap GC 2010
“Shimadzu”, xuaxocTHsil xpomarorpap LC 2010 “Shimadzu”, ra3oBplii XpOMaTO-Macc-
cnexrpomerp GCMS-QP 2010 Plus “Shimadzu” u zmp.; Microsoft Office Excel, STATISTICA,
snexrponnble GubmoTexn «Wiley8 mass spectral library» n «NIST-05», HHTErpupoBaHHBIC B
[IPOrpPaMMHO-AIIIAPATHEIH KOMILIEKC IpHOOpa GCMS-QP 2010 Plus.
8. MaTepualbHO-TeXHHUECKOE 00ecnedeHne AMCIUIINHb

Jliist IPOBEIEHAS 3aHsTHIT 110 JUCIHIITHHE, HPETYCMOTPEHHOH yueOHBIM TUIAHOM TIO/IrOTOBKH
ACITHPANTOB, MMEETCST HEOOXOMIMast MaTCPHAJIbHO-TEXHIYCCKAd faza, COOTBETCTBYIOLIAs JIEHCTBYIO-
II[EM CAHHTAPHBLIM ¥ IPOTHBONOKAPHBIM MIPaBUIIaM ¥ HOpMaM:

— JeKIMOHHAs ayUTOPHs, OCHAIEHHAs MyJIbTUMCAHHHBIME TIPOEKTOPAME ¢ BOIMOMKHOCTLIO
nonkmouenus k Wi-Fi, MapkepHBIMHA JOCKaMH UL IEMOHCTpAllMH yueOHOro Marepraa;

— CHEMUATH3UPOBAHHBIE JTAG0PATOPUI C AHATUTHIECKHM 000Dy IOBAHAEM H TIOKIFOHEHIBIMH
K HEMY KOMIILFOTEPHBIMH CPEJICTBAMH aBTOMATH3AIMH U 00paboTKH JIaHHEIX,

— ammaparypHOE M nporpaMMHoe obecriedeHne (i COOTBETCTBYIOMNE METOJMIECKHE MATCPHA-

JH:-I) I IPOBEICHHA CcaMOCTOATEILHOH pa60T51 I10 JUCIHIIITHHE.
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