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MHNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpaMma 3J1€KTHBHOTO Kypca cocTaBiieHa Ha ocHOBe [Iporpammel Kypca 1o BbIOO-
py «XMMHUYECKHE ACTEKTHI AKOJOTHHM»: JJIS y4alllUuXCs CTapUIMX KJIaccoB 00IIeo0pa3oBaTebHBIX
opraam3anmii / C.b. Illyctos, JI.B. lllycroBa, H.B. 'opbenko. - M.: OO0 «Pycckoe cloBo - y4eOHUK
2015.-32¢

[Iporpamma opueHTHpPOBaHA Ha HCIIOJIb30BAaHUE YUEOHBIX TTOCOOMIL:

1. lycros C.b., HlyctoBa JI.B., I'opbenko H.B. Xumunueckue aceKkThl 3KOJOTUU: yueOHOE
MOCOOMe JUISl yYaluXxcsl CTapIIuX KJIAaccoB 001eodpa3zoBaTenbHbIX opranu3aiuii. Kype mo BeiOopy.
M.: Pycckoe cnoBo - yuebHuk, 2015.

2. lllycroB C.B., llycrosa JI.B., I'opbenko H.B. PaGouas Terpamp k yueOHOMY TOCOOHIO
C.b. lllycroga, JI.B. IllyctoBoii, H.B. ['opbeHKo «XHUMHUECKHE aCTIEKThI SKOJOTUI ISl YUAITUXCS
CTapuIux KiaccoB oOmieoOpazoBarenbHbix opranm3anuid. Kypc mo BwiOopy. M.: Pycckoe cioBo -
yueOHuK, 2015

[Ipemnaraemast mporpaMMa >IEKTHBHOTO Kypca «XHMHUYECKasi SKOJIOTH OPHEHTHPOBaHA Ha
WHTETPALNI0 XUMUYECKUX 3HAHUH CO 3HAHUSIMH CMEXHBIX €CTECTBEHHO-HAYYHBIX JUCIUILINH: KO-
JIOTHH, OMOJIOTHH, Teorpaduu, GU3UKH.

B 3TOM Kypce peanu3yroTcss MeKIPEIMETHBIC CBSI3U BBIIIE MEPSUUCICHHBIX AUCIUILTNH, YTO
MO3BOJISIET YYAIIMMCSI OCYIIECTBUTh MHTETPAIIMIO HMEIOLITNXCS 3HaHUH 00 OKPYKaIOIIeM MUPE B I1e-
JIOCTHYIO KapTUHY U CHOCOOCTBYeT (OPMHUPOBAHUIO M PA3BUTHI0 MEXKIPEAMETHBIX KOMITCTCHITUI
CTapIIUX NIKOJHHUKOB.

I'maBHas KoHIENITyabHAs HJEsl Kypca « XMMHUYECKUE aCTIEKThI SKOJIOTUN» — PACKPBITHE XH-
MHU3Ma, MOJICKYJISIPHBIX OCHOB 3KOJIOTHUECKHX B3aUMOJICHCTBUN TPEX OCHOBHBIX THIIOB:

®  BIIMSHUS KUBOTO Ha KUBOE;
® BIMSHUS HE)KHBOTO Ha )KHBOC,
®  BIIMSHUS KUBOTO HA HEXHBOE.

3HavyeHue Kypca «XUMHUYECKUE aCIEKThl KOJIOTHN» COCTOUT B PACKPBITUU BAKHOU POJIU XH-
MHUHU B COBPEMEHHOM MHpE, (POPMHUPOBAHUHU Y MOPACTAIOUIETO IMOKOJICHHSI MPEICTABICHUS O MOJIe-
KYJISPHBIX (XHMHUYECKHX) OCHOBAX CTPOEHUS M (DYHKIMOHHPOBAHUS SKOCHCTEM U Ouocdepsl B Iie-
oM. YenoBeKk JOKEH COBEPLICHHO SCHO OCO3HaBaTh, KaKUM 00pa3oM C TOYKHM 3pEHUS XUMHUH
yCTpO€Ha ero cpefa 0OMTaHus, YTO MPEACTaBIsAeT cO00H Ta xeMocdepa, B KOTOPOIl OH CYILECTBYeT.
AXTyallbHBIMH JIOJKHBI CTaTh MOHMMAaHKUE CTENEHU OMACHOCTH XUMHUYECKOU JesITENFHOCTH YelIOBEKa
B Ouocdepe, yMEHHs TPe3BO M a/IeKBATHO OIIEHUBATh XMMHKO-3KOJIOTHYECKHE MPOOIEeMbl U HaXo-
JUTh X pa3yMHBIE PEIICHHUS.

XUMUST OTHOCHUTCS K aKaJIeMUYECKUM Y4EOHBIM IMpeaMeTaM, COAEP/KaTeIbHYI0 OCHOBY KOTO-

PBIX COCTABJIAIOT KITACCUYCCKHUEC HAYKH. B nux npeo6ﬂaz[aeT 3HAHHUCBOC COACPIKAHUC. OKOJIOTHIO KaK
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IIKOJILHBIN y‘-Ie6HBII‘/1 npeaAMET MOKHO OTHCCTH K KOMIICTCHTHOCTHBIM yT-Ie6HBIM JUCHUIIJIMHaAM C
peodalaHieM JeATeIbHOCTHOTO coaepkanus. [Ipu u3ydeHuH MKOJbHUKAMUA OCHOBHBIX DKOJIOTHU-
YECKUX 3aKOHOMepHOCTeI>i I[OMPIHI/Ipy}OH_[Cf/’I ABJICTCA HUX HNPAKTHYCCKad ACATCIBHOCTL B OKpPY-
*xaroreM Mupe. aTerpaiius akageMu4eckoro yueOHOTo npeaMera «XUMUsS» ¢ KOMIIETEHTHOCTHBIM
IpeaIMeTOM «IJKOJIOTUS» — OJHO M3 CPEICTB (POPMHPOBAHUS KIFOUEBHIX KOMIIETEHTHOCTEH, MPHU
3TOM DJIEMCHTAPHBIM 3HAHWUEBBIA 0a3uc 00pPa30BaH XUMHUECKUM COJCPIKAHHUEM, a DKOJOTHUYECKas
cocraBistomas GopMUpyeT 00Jiee CI0KHYI0 KOMIIETECHTHOCTHYIO HAJICTPOUKY.

YcnenrHoe (QopMHUpoOBaHHE IIEHHOCTEH SKOJIOTHMYECKON KYIbTYpPbl W pa3BUTHE XHUMHUKO-
SKOJIOTUYECKOU KOMIIETEHTHOCTHU ydamuxcss BO3MOXKXHO Ha OCHOBC IapaagurMbl JTUYHOCTHO OPUCHTHU-
POBAaHHOTO 00pa30BaHUS, T/IC B CAUHYIO CHCTEMY COCIAMHEHBI I[EJIH, CTPYKTYPHUPOBAHHBIN aKCHOJIO-
THUYCCKHN HaCBIHIeHHI:IfI y‘-IC6HI)II\/'I Marepual, ACATCIbHOCTD 110 OLICHUBAHUIO, MCTOABI SMOITMOHAJIBHO -
[ICHHOCTHOTO CTUMYJIHPOBAHUS, CIIOCOOBI YCBOCHUS COJICPIKAHUS M KOHTPOJIS, CAMOOIICHKA.

Ha mpumMepe 35IeKTHBHOTO Kypca «XHUMHUECKas SKOJOTHS» y4allhecs MOJydaroT MpelCcTaB-
JICHUA O METOJaX IMO3HaHHA, XapaKTCPHBIX I €CTCCTBCHHBIX HAyK. 3HaHusg u MIPaKTUUICCKUE YMC-
HUS, TPUOOPETEHHBIE YUYAIMMUCS B MPOIECCE M3YUEHHUS Kypca, OYAyT CIOCOOCTBOBATH Pa3BUTHIO
HUHTEpeca K HaydHO# paboTe, MOCTYIUICHHIO B BY3bl Ha (DaKyIbTEThl XUMHUUECKOTO, OMOJIOTHYECKOTO
U 9KOJIOTHYECKOTO TPOdHIIs, a TIaBHOE — CBHIMPAIOT HEMAJIOBAXKHYIO POJIb B Jiesie GOPMHUPOBAHUS U
Pa3BUTHUS SKOJIOTHYECKON KYJIbTYPhI JINYHOCTH, CTOJIb HEOOXOMMO# B COBPEMEHHOM MHpE, M BIIO-

CJIEICTBUHU MOTYT OBITh UCTIIOJIb30BaHbI B Pa3HBIX cepax AeaTeIbHOCTH.

Kypc conepkuT yeTbipe OCHOBHBIE COJEpKATEIbHbIE TUHUU:

1.  MonekynspHble OCHOBBI IKOJIOTUYECKUX B3aWMOJACUCTBUNA MEX]Yy JKUBBIMU OpPraHH3MaMu B
IKOCUCTEMaX.

2.  Xumunyeckue GakTOpbl CPeIbl U UX BIMSHUE HA )KUBBIE OPraHU3MBI.

3. KauecTBo okpyxaromieil cpepl: XUMUYECKHIl acreKT (B TOM YHUCIIE BIUSHUE XO3SHCTBEHHON
JEeSITENFHOCTH YeJOBEeKa Ha COCTOSIHME OKPYXAIOIEH €ro cpelaspl U cpeibl OOMTaHUSI APYTUX BUIAOB
KUBBIX OPraHU3MOB).

4. XuMHUYECKHE OCHOBBI T€HE3UCA U PEIICHUH IKOJIOTHYECKUX MPOOIIeM Yel0OBEYeCTRA.

IlepBasi comep:xaTejibHAA JUHHA IPEANOJIAracT PaCKpPhITHE MOJIEKYISIPHBIX OCHOB CYIlle-
CTBYIOIIUX B DKOCHUCTEMAaX CJIOKHBIX B3aMMOJCHCTBHUI MEXIY )KMBBIMU OpraHu3Mamu. Ha xummude-
CKOM YPOBHE PAacCMaTPHBAIOTCS KJIACCHYECKHE OMOIKOJIOTHUECKHUE OTHOIIEHHUS: CUMOMO3, Mapasu-
TU3M, XUIIHUYECTBO U Np. BaxkHeiliee nouaTue 3Toi cofepsacarebHON JTUHUN — MOHSATUE XemoMe-
ouamopa Kak XMMHUYECKOW CyOCTaHIIMHU, areHTa, MOCPEAHUKA MEXIY KMBBIMU OpPraHU3MaMH B UX

OKOJOTHYCCKOM KOHTAKTC.



Ha KOHKpeTHBIX IpuMepax MoJpoOHO M3YdaroTCs (PYHKIIMH XeMOMEAUATOPOB B YKUBOH MpH-
pozie. DTo COCOOCTBYET OCO3HAHUIO NIKOJFHUKAMH POJIH BEIIECTB B (JOPMHPOBAHUU CTPYKTYPHI CO-
o011ecTB, MX QYHKIMOHUPOBAHUU U PETYISIUH 3TOTO (H)YHKITHOHUPOBAHHSL.

Bropas conepxkaTtesibHasi JJUHMA TPEIYyCMATPHBACT aHAJIN3 XUMHUYECKUX (PAKTOPOB OKpY-
JKaroIlel cpebl U pacCCMOTPEHUE UX BIMSHUS Ha KUBbIE OPraHU3MbI U NIOCJIEACTBUMA 3TOTO BIMSHUSL.
[Ipu 5TOM ¢ XUMUYECKUX MO3UIUI PaCKpbIBAETCS MOHATUE BO3/IEHCTBUS HEKMBOIO HA KUBOE Yepe3
MOCPEJICTBO XUMHUYECKUX cyOcTaniuii. Oco0oe BHUMaHKE YACISIETCS MpoleccaM TpaHCPOopManuu u
IepeMEIEHUSI XMMUUECKHUX CYOCTaHIIMM (aTOMBI, MOJIEKYJIbI, HOHBI, PaJUKaJIbl U Ip.) B 3KOCUCTEMAX
u Ouocdepe B 11€I0M, OOIIUM XUMUYECKHM 3aKOHAM CTPOEHUS M (QYHKIUOHHPOBaHHUS OMOChEpHI.
[enecooOpa3Ho HaYMHATH PACKPBITHE ATOM COJEPKATEIHHOM JTUHUU ¢ (POPMUPOBAHUS TIPE/ICTaBIIE-
HUs 00 oOUIMX YepTax XMMHUYECKOIO YCTPOMCTBA KUBOTO U HEXHUBOTO (OMOTUYECKOTO U abHOTHYe-
CKOTO KOMIIOHEHTOB SKOCHCTEM), CPaBHEHUS MOCIEIHHUX 10 3JIEMEHTHOMY cocTaBy. Ocoboe BHUMa-
HUE clieyeT oOpaTUTh Ha (PYHKIIMOHUPOBAHNE OMOTEOXUMUYECKUX IIUKIIOB 2JIEMEHTOB (IIPEXK]Ie BCe-
IO OPraHOTeHOB: YIJepoJa, a30Ta, KUCIOpoa, BOJOPOJa, a Takke (Gochopa U cepbl) KaK IIaBHBIX
MIPUYMH U YCIIOBUN HOPMaJIbHOTO CTAOUIIBHOTO COCTOSIHUS COOOIIECTB U OUOCHEPHI B IIEJIOM.

Tperbsi conep:kaTenbHasi JMHUSA IPEINOIAracT PacKpbITHE MOHATUS KauecTBa CpeJlbl 00U-
TaHUS ¢ XUMUYECKUX MTO3UIUHI, OCKOJIbKY OUEBUIHA BaXKHOCTb B3IJIA1a HA OKPYXKAIOILYIO Cpeay Kak
Ha xeMocdepy, COCTOSAIYIO U3 MHOXKECTBA BEIIECTB PA3JINYHOTO IMPOUCXOXKICHHS, CTEIICHH OIAaCHO-
CTH JJI PKOCHUCTEM M uesloBeKa, (QYHKIMH M 3HAaUYMMOCTH. LleHTpaibHble HOHATHS 3TOH coxep-
KaTeJIbHON JIMHUM — TOKCHUYHOCTB, 3arpsi3HEHME, CTaHIapThl KadecTBa cpeabl. Ha nepenuuii miax
BBICTYIIA€T PACCMOTPEHHUE POJIM M COJAEP’KAHMs XO3SMCTBEHHOW NEATENbHOCTH YEJIOBEKa, KOTOpas
U3y4yaercs B JIByX IPOTHBOIIOJIOKHBIX 110 CMBICIIYy aCNEKTax: ¢ OAHON CTOPOHBI, XMMM3aLUs CPebl
MO’KET IPUBOAUTH K €€ Jierpajaluy, yXyAILeHHIo e€ Ka4ecTBa; ¢ Ipyroi — C IMOMOIIBIO XMMHUH Ye-
JIOBEK INpeIIPUHUMAET MOINBITKY MOBBICUTh Ka4eCTBO Cpejibl cBOEH u3HU. B mobom ciydae nene-
co00pa3HO akIEHTUPOBaTh BHUMaHHE Ha HJEE aKTUBHOIO (OPMHUPOBAHUS XeMOC(HEphbl YEIOBEKOM
(1u60 0CO3HAHHOTO, MO0 HEOOAYMAHHOTO, CIy4yailHOro, BEAYLIEro K 3arps3HEHUIO OKpYXKarolen
cpeabl). B nmpaktuyeckom 1iane 0co6o BaKHBIM MPEJCTABISAETCS O3HAKOMIIEHUE YYAILIUXCsl CO CTaH-
JapTaMy KadecTBa Cpefibl, METOIaMH (PU3UKO-XUMHUECKOTO aHAJIN3a U MOHUTOPUHTA €€ COCTOSIHHUS.

B yerBépTONi ComepiKATENBLHON JMHMH PACCMATPUBAETCA XUMHUYECKHI aCIEKT IKOJIOrH4e-
CKUX IPOOJIEM COBPEMEHHOIO MHUpPA, KOTOPbIE CTPYKTYPHO IMOJPAa3/eieHbl Ha HKOJOTO-XUMUYECKHE
po6aeMbl aTMOC(epsl, THAPOCHEPH! U TUTOCPEPHI.

Metoauyecku 1enecooOpa3Ho U HE0OXOAUMO, C OJHOW CTOPOHBI, U3YYUTh XUMHUECKUE MPUUYHHBI,
MIOPOAMBILNE KPU3HUCHBIE 3KOJOTMYECKHE SIBICHHUS, a C APYroil - NOKa3aTh poJib XUMHUHU B PELICHUU
3THUX MPOOIEM, PaCKPHITh MO3UTHUBHBIE BO3MOKHOCTH COBPEMEHHOW XMMHUECKOM HayKu B obecrneue-

HHH CTaOHIBLHOTO (YCTOIZHHBOF O) Pa3BUTHA IUBUIIA3ALIUU.
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JlaHHas mporpaMma UMeeT MPAaKTUYECKYIO HApPaBICHHOCTh, MPHOIMKEHHOCTD K KH3HH, pac-
KPBIBAET CYIIHOCTH MHOTHX IPOIECCOB U SBJICHHMA, MIPOUCXOIAIINX B OKPYXKAIOIIEM MUPE, BO3MO K-
HOCTb Ha COOCTBEHHOM OIIBITE MO3HATh OKpyXarommuii Mup. OHa 1O3BOJsIeT (POPMUPOBATH JIOTHYE-
CKO€ MBIIIUIEHUE, KOTOPOE HEOOXOMMO yJalTUMCS IIPH U3YUYEHUH MaTEeMaTUKU, (U3UKH, OMOJIOTHUH U
JPYruX NpeAMETOB YIeOHOTO TUIaHa IIKOJIBI U (JOPMHUPYET HABBIKK, HEOOXOAUMBIE IS TPOI0JKECHUS
o0Opa3oBaHus B 00J1aCTH €CTECTBEHHBIX HAYK.

OcHOBHBIMU TIPUHIIUTIAMHU 0TOOpa Y4eOHOTO MaTeprasa IporpaMmbl Kypca sIBJISIOTCS:

® JIMYHOCTHO OPHUEHTHPOBAHHBIC TNPHUHIMIIBI: TPUHIMIT AJANTUBHOCTH; TPUHIMII PA3BUTHS;
MPUHIUI KOM(POPTHOCTH.
® KyJIbTYPHO OPHUEHTHPOBAHHBIE NMPUHIMIIBL: TPUHIMIT KAPTUHBI MHPA; IPHHIIUI IEIOCTHOCTH
coJiepKaHust 00pa30BaHUs; IPUHIIUIT CHCTEMAaTHYHOCTH; MIPHHIIUI CMBICIIOBOTO OTHOIICHHUS K
MUPY; TPUHIAIT OPHEHTUPOBOYHOHN (DYHKIIMU 3HAHUI; IPUHIMIT ONIOPHI HA KYJIBTYPY KaK MHU-
POBO33peHHE U KaK KyJIbTYPHBIH CTEPEOTHII.
® JIEATENBHOCTHO - OPHEHTHPOBAHHBIC TPUHIMITBI: TPUHIIUT OOYyYeHHS AEATEIbHOCTH; TPUH-
U YIIPaBISIEMOTO MEePEeX0/1a OT AESITEIPHOCTH B Y4€OHOM CHUTYallUU K JEATEIILHOCTH B JKU3-
HEHHOM CHUTyallMM; IPUHLUI [epexoja OT COBMECTHON y4eOHO-II03HABATEIbHOMN EATENbHO-
CTH K CaMOCTOSITEIbHOM JIEATEIBbHOCTH ydallerocs (30Ha Onwkaiiero pa3BuUTHs); MPUHLIUI
OIOPBI HA MPOLECCHI CIIOHTAHHOTO Pa3BUTHS; IPUHIMI (POPMUPOBAHMSI IOTPEOHOCTH B TBOP-
YECTBE U YMEHU TBOPUYECTBA.
Jlsl ocBOEHMSI 3JIEKTMBHOTO Kypca LIKOJIBHUKU JIOJDKHBI 00J1a/1aTh HE TOJIBKO OIpEaeICHHBIM
3aI11acoM Ipe/IBapUTENIbHBIX €CTECTBEHHO-HAYYHBIX 3HAHUM, HO M I0CTaTOYHO XOPOILIO Pa3BUTHIM a0-

CTPAaKTHBIM MBIINIJICHUCM.

Leab 00y4enus:

Co3naHue yciaoBHi JUIsl COBMECTHOH JEATeNbHOCTH YYEHUKOB M IIeJarora, HarnpaBJIeHHON Ha
pa3BUTHE UX CIIOCOOHOCTEH, (popMHUpOBaHME 3HAHMW M YMEHHUI CTPOUTH B3aUMOOTHOIIEHUS 4Ye-
JIOBEKa M MPHUPOJIbI 110 3aKOHAM, HE HapyLIAoIUM OCHOBBI )KU3HU U HE NPOTHUBOpEYAIUM €€ pa3BH-
THUIO, BOCIIUTaHWE OEpPEeKHOTO OTHOULIEHUS! K MPUPOJHBIM pecypcaM, TOTOBHOCTU OCBAaWBaTh 3KOJO-

THYCCKU IMPOTPECCUBHYIO TCXHUKY U TEXHOJIOTHUIO ITPUPOJOTIOTIE30BAHUA.

3agaun o0y4yeHHs:
1. O6pa3oBartesbHbIe:
e  [lo3HaKOMUTH y4allUXCAd C MOJEKYJISAPHBIM YCTPOHCTBOM OKpYXAIOIIEro MHpa, XMMHUYECKON

q)OpMOﬁ Cym€CTBOBAHUS MATCPUH, pa3JIMIHBIMU (I)OpMaMI/I CYIIECTBOBAHUA XUMHUYCCKOI'O 3JICMCHTA.



e [IpoBectu KIaccupUKAIMOHHBINA aHAIU3 U PACCMOTPETh POJIb XUMHUECKUX CyOCTaHIIUH, KOTO-

pbl€ BCTpPEUAIOTCA B OKPY’KAIOIIEH YelloBeKa Cpefie (MX UCTOYHHUKH, KIACChl OACHOCTH, CIO-
coOBbI IepeHoca, MyTH TpaHCPOPMALIMHU B SKOCHUCTEMAX M KUBBIX OpraHU3Max).

Jlate mpencTaBieHHEe 00 OCHOBAX TOKCUKOJIOTMM M CTaHAapTaxX KauecTBa Cpeibl OOMTaHUS,
PACCMOTPETL MCXaHU3MbI HETATUBHOI'O BO3[[€I\/JICTBI/I$I XHUMHUYCCKHUX ar€HTOB Ha )KHNBOC.
CriocoOcTBOBaTh OBIIAICHUIO YYAIIMMHUCS YMEHHUSIMH HAONIOAaTh XUMHUUECKUE SBIICHHS, Tpa-
MOTHO IMPOBOAUTH XAMHYCCKIH SKCIICPUMCHT.

OcymecTBisATh nanbHelee GopMUpoBaHUE NMPAKTUYECKUX YMEHHM M HABBIKOB 110 HCIOJIb-
30BAHUIO MHCTPYMCHTAJIBHBIX MCTOJUK H (1)I/I3I/IKO-XI/IMI/I‘I€CKI/IX METOAOB aHalJln3a KadeCTBa
OKpYXKaroIlleH cpeaipl U €€ MOHUTOPHHTA.

3aerHI/ITB 3HaHUA 06yqa}01111/1xcs{, IMOJIYYCHHBIC ITPHU U3YUCHUH KYPCOB XUMUHU U OHOJIOTHH.

2. PazBuBaronue:

e Pa3puBaTh IMO3HABaTEILHBIC HUHTCEPCChl U MHTCIUICKTYAJIbHBIC CIIOCOOHOCTH B mponecce mnmpo-

BEJICHUSI XUMHKO-3KOJIOTHYECKOTO SKCIEPHUMEHTa, YMEHHE CaMOCTOSTEIBHO MPUOOpETaTh
3HAHUS B COOTBETCTBHUU C BOZHUKAIOIIINMHU XU3HCHHBIMU HOTpe6HOCT$[MI/I, pa60Ta$I C OOII0JI-
HUTEJNBHOU JuTepaTypoi u HTEpHETOM.

@®opMHpOBaTh U Pa3BUBATh XMMHKO-3KOJOTHYECKYI0 KOMIIETEHTHOCTh CTapLIUX HIKOJbHU-
KOB.

PazButHe noruveckux omnepanuii (aHaau3, CHHTE3, Kiaccudukaius, o000IIeHne), B TOM YHC-
Jie YCTaHaBIIMBATh MPUYUHHO—CJICICTBEHHBIEC CBS3H.

(DOpMI/IpOBaHI/IC TBOPYECKOT'O MBIIIJICHUA.

3. BocnurareiabHbIe:

®opMHUpPOBATh MUPOBO33PEHUYECKUE MOHATHUSI, MPEJICTABICHUE O €CTECTBEHHO-HAYYHOU Kap-
THUHE MHpa, YOSKIaThCs B IO3HABAEMOCTH IIPUPO/IBI.

BocrnuteiBath Tpyao0to0usi, 1ENeyCTPEMICHHOCTH, HACTOMYMBOCTU B IOCTM)KEHUH TOCTaB-
JIEHHOH IIEJIN.

BocnuTbiBaTh HaBBIKM KOHTPOJISI U CAMOKOHTPOJIS, YMEHHS IPAKTUYECKU OLIEHUBATH BEPOSIT-
HOCTb U IOCTOBEPHOCTb OTBETA, ITOJYYEHHOI'0 B PE3YyJIbTATE PELICHUS 3a0auH.

BocnuteiBaTe CaMOCTOSATENBHOCTH U aKTUBHOCTHU yUYaILUXCH .

Pa3BuBatTh yueOHO-KOMMYHUKATUBHBIE YMEHHSI B TIPOIIECCE MPOBEACHUS 3aHATUI U BBITIOTHE-

HUS Y4€OHBIX IPOEKTOB.



INJIAHUPYEMBIE PE3YJIbTATbI OCHOEHUSA KYPCA
Nzydenne kypca «XUMHUECKast SKOJOTHS» HAPABICHO HA PAa3BUTHE Y yUYAIIMXCs HHTEpeca K
XUMHYECKUM ¥ DKOJIOTHUECKUM 3HAHUSAM, MTO3HABATEIILHON aKTUBHOCTH U CaMOCTOSITEIIBHOCTH, (hop-
MHUPOBAHHE AUAJIECKTUYCCKOTO MOHUMAHMS SIMHON KapTHHBI MHPA, YCTAHOBKH Ha MPOJOIKEHUE 00-
pa3oBaHUs B paMKaX COOTBETCTBYIOIIETO PO (uIIs.
JInyHOCTHBIE Pe3yabTAThl OCBOCHUS 00YJAIOIIMMICS IPOTPaMMBbI Kypca:
e T[OTOBHOCTh M CHOCOOHOCTH OOYYAIOIIUXCSA K CAaMOPa3BUTHIO M MPOPECCHOHATHLHOMY CaMo-
OTIPE/IENICHUIO;
e c(hOopMUPOBAHHOCTh WX MOTHBAIIMHM K OOYYCHHIO U II€JICHANPABICHHON MO3HABATEIHHOM Jesi-
TEIBHOCTH;
® 0CO3HaHHE HEOOXOAMMOCTH MPUPOIOCO0OPA3HOTO B3AUMOJICHCTBHS C OKPYKAIOIUM MHPOM;
e (HOpPMHUPOBAHHE IKOJIOTHIECCKON KYJIBTYphl 0OyUJaIOMUXCs KaK 9acTH OOIICH KyIbTYphI JTHY-
HOCTH.
MeTanpeaMeTHbIe pe3yabTaThl OCBOCHHUS 00yJaIONTUMUCS POTPaMMBI Kypca:
® YMEHUS OCYIIECTBIATH TO3HABATEIHLHYIO JIEATCILHOCTh PAa3IMIHBIX BHJIOB, IPUMEHEHAT OC-
HOBHBIE METOJbl HAay4yHOTO MO3HAHMS: TeopeTudeckue (Kiaccuukalus, aHadu3, CHUHTE3,
CpaBHEHME, aHaJIOTHus, abcTparupoBaHue, MOJCINPOBAHNE) U PACKPBITHS CBSA3EH, 3aKOHO-
MEpHOCTEH, MPUCYIIUX U3y4aeMbIM O00BEKTaM U SIBJICHUSIM OKPYKAIOIIEro MHUpa; SMIIUpHUYe-
ckue (HaONIOICHWE, M3MEPEHHE, DKCIIEPUMEHT), IMO3BOJISIONIME OCYIIECTBISATH HEMOCPE/-
CTBEHHOE HCCIIEIOBAHHUE PEalbHO CYIIECTBYIOIIUX OOBEKTOB M CHOCOOCTBYIOIIME HAKOILIE-
HUIO H(GOPMAITUN 00 UCCIIeTYEMbIX 00bEKTaX;
® CaMOCTOSITENIbHOCTh B IUIAHUPOBAHUU U OCYILECTBICHUH YUeOHON NESTENbHOCTH U OpraHu3a-
MU y4eOHOTO COTPYAHHUYECTBA C IMEJaroraMu M CBEPCTHUKAMU MPHU BBIMOJHEHUH Y4eOHBIX
MIPOEKTOB, HA TEOPETUYECKUX U MPAKTHUECKUX 3aHATHIX;
® OCYIIECTBJICHHE 00YJAIOIIUMHUCS MPOTHOCTUYECKON NEATENbHOCTH;
® JCMOJBh30BAHUE PA3IUYHBIX UICTOYHUKOB (Ha MEYaTHOW OCHOBE, MYJIbTUMEAUMHBIE TOCOOUS U
WHTEPHET-PECYpPChl) Ul MOJY4eHHUs] WH(DOPMALIMM XUMUYECKOTO M JKOJOTHYECKOTro Cojlep-
HKaHUSL.
IIpenmeTHble pe3yabTaThl OCBOSHHUS 00YJAIOIINMICS MPOTrpaMMbl Kypca
6 no3nasamenvHoll chepe:
e00I1Iee MUPOBO33PEHUECKOE TMPEACTABIEHUE O XMMHUYECKOM YCTPOWCTBE >KMBOW W HEXKHUBOU
MIPUPOJIBI, PUYMHAX TOMeocTa3a Ouocdepbl, KPyroBOpOTe BEIIECTBA U MOTOKE SHEPTrUU B
ouocdepe;
®3HAHUE OTNPEACTICHUI H3yYCHHBIX MOHATUH (XEMOMEINATOP, IKOPETYIATOp, PEepOMOH, aTIOMOH,
9K30- U SHAOMETA0OIUTHI, XEMOCHHTE3, (JOTOCUHTE3 U AbIXaHUE, TeTepOTPOdUs U aBTOTPO-
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¢busi, OMOTEOXUMHUYECKUI UK, THIIEBBIE LIEMH, KOJIOTHYecKass BaJICHTHOCTh, OMOMH/IMKA-
s, XeMocdepa, NOJUTIOTaHT, KCEHOOMOTHK, SKOTOKCUKAHT, TOKCHYHOCTh, MPEJAEIBHO J0IY-
CTMMasi KOHIIGHTpalus, JIeTalbHas 71033, OMOoTpaHc(opMaius, MECTUIHIBI, YKOJIOTHYEeCKast
npobiema, pecypc);
® YMEHHUS NPUMEHSITh OCHOBHBIC M3YYCHHBIC MOHATUS JJIS ONMUCAHUS XUMUYECKUX OCHOB OHMO-
9KOJIOTMYECKUX OTHOIIEHUH MEXy )KUBBIMU OpraHM3MaMiy B COOOIECTBAX, BBISIBJIATH B HUX
OMOJIOTHUECKYIO0 M XUMUYECKYIO COCTaBJISIOIINE;
® [pPEJCTaBIIEHUE O IpOIeccax TpaHC(HOPMALIUY MOJUTIOTAHTOB B AKOCUCTEMAaxX U 00 M3MEHEHUU
ux (pyHKUMH B pe3yiabTare OMoTpaHchopMalnu;
® 3HAaHUE OCHOBHBIX XapaKTEPUCTHK U OCOOCHHOCTEH aJbTEPHATUBHBIX SKOJIOTHYECKH YUCTBIX
CIIOCOOOB M3BJIEUEHUS U UCIIOJIb30BAHUS SHEPTUH;
® 3HAaHUE TEOPETUUYECKHX OCHOB BEAYIIMX METO/J0B XMMHYECKOTO aHalh3a KayecTBa OKpyXka-
FOIIEeN cpebl U €€ MOHUTOPHHTIA;
6 UEHHOCMHO-0PUEHMAayUOHHOU chepe:
® yMEHHE OLICHUBATh CTENIEHb BO3/CMCTBHS BEIIECTB PA3IMYHBIX KJIACCOB OMACHOCTH Ha 3/10pO-
BbE€ YEJIOBEKA U HOpMaIbHOE (PYHKIIMOHUPOBAHNE YKOCUCTEM;
e yMeHUs J1aBaTb 0OOCHOBAHHYIO XMMHUKO-IKOJIOTUYECKYIO OIIEHKY PAa3JIMYHBIX 110 THIY XUMH-
YEeCKUX MPOU3BOJCTB U TEXHOJIOTHI M MPOTHO3UPOBATh MOCJEICTBUS BO3MOXKHBIX KaTacTpod
Ha 3TUX MPOU3BOJICTBAX;
® yYMEHUS BBIABJIATH U OOBACHATH XMMHUYECKHE MIPUYUHBI BO3SHUKHOBEHUSI OCHOBHBIX 9KOJIOTH-
YecKUX MpobiieM yelioBeYecTBa (030HHBIE JBIPbI, MAPHUKOBBIN 3 (HEKT, KUCIOTHBIE JI0K]IH,
OENKOBBIN JeQUINT, UCTOIAEMOCTh PECYPCOB, SHEPreTHUECKUN KPU3UC) U JaBaTh 000CHO-
BAHHYIO OLICHKY XUMHUYECKUX OCHOB PEIICHHUI Ha3BaHHbBIX MTPOOIIEM;
6 mpyooeoii cihepe:
® yMEHHUE MPOBOJAUTH XUMHUECKUN U OMOIOTHYECKUN IKCIIEPUMEHT;
6 chepe DezonacHocmu HcusHedeAmeabHOCMU:
e yMEHHE OKa3bIBaTh MEPBYIO MMOMOIIb IPU OTPABJICHUSX, 0KOTAX U APYTUX TpaBMax, CBA3aH-
HBIX C BEIIECTBaMH U J1a00OpaTOpHBIM 000PYJOBAHUEM.
Bcé 3T0 10/1KHO MOMOYB y4YaIiMMCs POJODKUTH 00pa30BaHUE B CPETHUX CHEIMAIbHBIX U BbIC-

J11850.¢ y‘{e6HHX 3aBCICHUAX.



COJAEPKAHME JJIEKTUBHOI'O KYPCA

Tema 1. BBeieHue B XUMHYECKYI0 IKOJIOTHIO (4 4)

IIpeamer XUMHUYECKOM SKOJOrMHU. VHTErpUpOBaHHBIM XapakTep HKOJIOTMYECKUX 3HAHUM.
CBs3b DKOJIOTHH ¢ OMOJIOTHYECKUMHU, reorpauyeckuMu, XUMUIECKUMHU U COLMATbHBIMH HAYKaMH.
BocnurarensHoe 3HaueHne Kypca « XMMHYECKHE aCTIIEKThI SKOJIOTUI».

Xumunyeckas skosiorusi. Kparkas XapakTepucTHKa OCHOBHBIX 3KOJIOTMYECKUX MPOOJIEM CO-
BPEMEHHOCTHU C TOUKH 3pEHUS XUMUU. POJIb XMMUU B pELICHUH SKOJIOTMUECKUX MPOOIIEM.

XUMHUYECKUE IKOPETYIATOPBl — NOCPEAHUKH MEXIY OpraHU3MaMU U cpenoil oOuTaHus. Xe-
MOKOMMYHUKAIlMs B JKUBOW MPUpPOJE. YUacTUe XEeMOMEIUATOPOB B Pa3IMYHBIX THIAX OTHOILIEHUHN
MEXy OpraHu3MamMu U cpesioil. @epoMoHbI. AJUIOMOHBI. DK30- U 3HIOMETA0O0IUTHI.

OcHoBHbIE (DYHKIIMM XEMOMEAMATOPOB. 3amuTHas QyHKIusA. Askanouasl pacreHui. Tokcu-
HbI TpUOOB M BOJOPOCIENH. DKCKPETHI U si/bl KUBOTHBIX. HacTynarenbHast ¢pyHkius. dep- MEHTHI-
TUIPOJIa3bl Mapa3UTHUECKUX IPUOOB U MAaTOTeHHBIX OakTepuil. HeMpOTOKCHMHBI XUIIHBIX YIEHUCTO-
HOTUX U 3Mel. DYHKIMS cAepKUBaHUS KOHKYPEHTOB. AJIIesoNaTHYeckie akTUBHbIE BEIECTBA pac-
TeHuil. [laxyune skckpeTsl, GEepOMOHBI METKH, MApKEPhl Y MIICKOMUTAIOMIMUX. ATTpAaKTUBHAs (QyHK-
1. Xe-MOCUTHAIM3aTOPbI, BO30YXAAOUINe MUIIEBYIO, JBUTATEIbHYIO U PENPOIYKTUBHYIO aKTHB-
HOCTb. [lo10BBIE (PepOMOHBI HACEKOMBIX. APOMAaTHYECKHE BEIIECTBA MJI0I0B U BETOB. KalipoMOHBI.
OYHKIUS PETYIANUA B3aUMOJACHCTBUS BHYTPH KaKOM-THMOO COIMAIBHOUM TPyNIbl (CEMbs, KOJOHUS,
nomyasanus). Llapckoe BemecTBO MeIOHOCHBIX Muéll, (pepOoMOHBI Tymail, capaHUOBBIX, I'PBI3YHOB.
CHa0xeHueckast QyHKINS — CHA0)KEHUE OPraHU3MOB BEILECTBAMH — MPEALIECTBEHHUKAMHU TOPMO-
HOB, (epoMOHOB. OOIMraTHBIC CBSI3U OPraHU3M a-JA0HOpa M OpraHU3Ma-pelUIIUeHTa. JKOJIOTHU-
YecKHe KilacTepbl. XeMOMeauaTopsl, (opMHUpyoLue cpeay oOuTaHus. DK30MeTabO0IUThI: TOKCHHBI
BOJOpOCIICH, AHTHOKCHJAHTBI, MEpPOKCUA Bojopoda. WMHaukanuoHHas ¢yHKuus. BemecTsa-
UHAUKATOPbl U MapKepbl. XeMOCEHCOPHAsk OpUeHTalus pblO, MOpCKUX yepenax. PepoMoHBbI ciefa.
[Ipenynpexnatomas ¢pyHkuus. GepoMOHbI TPEBOI'M y HACEKOMBIX. AJANTalMOHHAs (QYHKIUS —
IPUCIIOCOOICHNE K BO3JeiicTBUIO abnoTuueckux (pakropoB cpeapl. CoeTuHeHNUs-aHTUPPU3bl 3UMY-
IOLMX OPraHu3MOB. BeecTBa- KpHONPOTEKTOPBI.

[TonmnpyHKIIMOHATBHOCTh TPUPOAHBIX XEMOMEINATOPOB. 3HaUCHHUE CBSI3€H XUMUUECKOH Mpu-
pOJIbI B CUMOMOTHYECKMX MEXKBHJIOBBIX OTHOIIEHMSX, SBJICHUAX MUMHUKpUU. bruoxumuueckas KOH-

BCPIrCcHI M. 9K0peryn;1TopHa;1 Q)YHKHI/IH BCIICCTB B IIPHUPOAHBIX 3KOCUCTEMAX.

Tema 2. XumMnueckue 3jieMeHThI B Onocgepe (13 4)
DnemMeHThl OMOTeHHBIE B BTOpOCTeneHHble. Kinaccupukanus XuMUIecKuX dJIEMEHTOB B COOT-

BC€TCTBUU C UX COACPKAHUCM B KUBBIX OpraHU3Max. buorennsie n BTOPOCTCIICHHBIC XUMHWYCCKUC
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aNIeMEeHThl. Makpo- U MHKpo3ieMeHThl. OpraHorensl. [luraTenbHas IEHHOCTb OMOJIOTHYECKH JO-
CTYMHBIX 31eMeHTOB. CozeprkaHne XUMHUYECKUX 3JIEMEHTOB B Ouocdepe u Tene uenoBeka. Mcrounu-
K{, QYHKIMM W TPU3HAKK HEJOCTATOYHOCTH HEKOTOPHIX 3JEMEHTOB B OpraHM3Me 4dejoBeka. Poib
XUMUYECKUX 3JIEMEHTOB B KU3HH PACTEHUH U )KMBOTHBIX.

buoreHHbIE 371EMEHTBI — CBA3YIOLIEE 3BEHO MEXKIY )KMBOM M HEKUBOW 4aCTSIMHU 3KOCUCTEM.
[upkynsnust XMMHYECKHX SJIEMEHTOB B 3KocucTeMaX. JKUBbIE OpPraHu3Mbl — OTKPBITBIE CHCTEMBI,
CBSI3aHHBIC C TCOXUMHYECKHMH TporieccaMu. DakTopbl, BIUSAIONINE. HA IPUCYTCTBHE ONPENEIEHHOTO
AJIEMEHTAa B )KMBOM OpraHu3Me. BHOTreHHBIE 2IeMEHTHl — CBSI3YIOIIEE 3BE€HO MEXK]y KUBOUW M HEXKHU-
BOM YacTAMHU 3KocucTeM. ENnHbIN KoMIUIeKe NpupoiHOM 3kocucTeMbl. OCHOBHBIE KOMIIOHEHTHI 9KO-
cucteMbl. [loHsATHE KPYrOBOPOTA DIIEMEHTA.

Ponb comHeuHol SHeprun B skocucteMax. [I0Tok sHEpruu yepe3 IKOCUCTEMY H ITOTEPH YHEP-
ruu. ABToTpodsl. I'erepoTpodsl. POTOCHHTE3 U KJIETOYHOE JIbIXaHHe. XeMOCUHTe3. [ ennoTpodsl u
xeMoTpodsl. AT® — yHuBepcanbHas (opma 3armacaHusi SJHEPIUH B dKUBOM OpraHU3Me.

[Iponyuentsl. Koncymentsl. Penynentst. IlumeBas uenbs u numeBas ceTb. Tpoduyeckue
YpOBHHM B dKocucTeme. [lacTOuIHbIE 1 IETPUTHBIE SKOCHCTEMBI.

buoreoxumuueckne HUKIbI 3JEMEHTOB. biodHas Mozens KpyroBopoTa OMOI'€HHBIX HJIEMEH-

TOB B mpupoje. buoreoxumuueckue nukiabl. HemonHas 3aMKHYTOCTh NPHPOJHO-AHTPONOI€HHBIX
OroreoXuMu4ecKkux MUKIoB. [lepexon OMOTEHHBIX AIEMEHTOB W3 OMOCHEPHOTO B TE€OJIOTHYCCKUIN
IUKJI, HAKOIUIEHHEe X B aTMocdepe u autocdepe. [Ipoaykrsl «Obutbix Ouochep» — HeDTh, KaMeH-
HBIUA YTOJIb.
PesepBHbIil 1 0OMEHHBIN QOHIBI XMMUYECKHUX 3JIEMEHTOB B OMOT€OXMMHUYECKUX LIUKIIaX, UX B3aUMO-
cBs3b. J[Ba TMIAa OMOre0XMMHMYECKHX LIMKIOB (ra3oo0pasHble U Ocafo4Hble). bruonorunyeckue u reo-
joruyeckue (pakTopsl QyHKIMOHUPOBAHUS MPUPOAHBIX UKIOB 3JE€MEHTOB. ['oMeocTa3 HUKIIOB U UX
camoperyisanus. bydepHsie cBolicTBa ra3000pa3HbIX LUKIIOB.

KpyroBopoTsl 6HOreHHBIX 37eMeHTOB B Ouocdepe. Kpyrosopor azota B 6uocdepe. Pacmpo-
CTpaHEHHOCTb U 3HaU€HHE a30Ta B Mpupoje. bruoreHHslit U TeXHOreHHBIN cIOCOOB! (PUKCALIMM aTMO-
cdepHoro azora. Poib MUKPOOPraHU3MOB B OCYLIECTBICHUH 3THX IpouieccoB. Cuaepauus. Hutpore-
Hasza.

[TpupoHO-aHTponoreHHsIi MK pocdopa B 6uochepe, ero OTIMUUTEIbHBIE 0COOEHHOCTH.
Ponb docdopa kak numutupyromero gaxkropa B skocuctemax. @ochopHsie ynodpenus. YObuib
docdopa Ha cymie kak sKoIoruyecKas npooduema.

KpyrosopoT yriepona B 6uocdepe. PoTocHHTE3 U KIETOUHOE JIbIXaHHE KaK (yHAaMeHTaJIbHbIE TIPO-
IIECChI KPYrOBOPOTA YIJIepo/ia.
KpyrosopoT kuciopoga B 6uochepe. OcobeHHOCTH KpyroBopoTa cepbl B Ouocdepe. Ponb

MHUKPOOPraHnu3MoOB B (I)yHKI_II/IOHI/IpOBaHI/II/I IIUKJIa CCPhI.
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KonBomronust KHCI0poaHO# aTMochepsl 1 OPraHNnYeCKOTO MHUpPA IJIAHETHI.

Bropocrenennsie 3nemenTsl B 6uocdepe. Crponunii-90 u nesmii-137. Pryrs. [lonstue HOBOrO Be-
mectBa B 0nocepe. OnacHOCTh AKTUBHOTO aHTPOIIOTCHHOTO BOBJICYEHHUSI BTOPOCTEIICHHBIX JIEMEH-
TOB B OMOC(epHbIe HUKIBI. PagnoakTBHBIC U30TOMBI CTPOHIMS | 11e3usl. TokcruuHble MeTauisl. Kpy-
rOBOPOTHI TOKCUYECKUX 3JIEMEHTOB Ha MpuUMepe pTyTu. BinsHue X0341iCTBEHHOHN NIEATEIBHOCTH Ye-
JIOBEeKa HAa OMOTEOXMMHUYECKHE ITUKIIBI 3JIEMEHTOB.

DKOJIOTO-XUMHYECKUN acleKT MPOUCXOKIACHUS U Pa3BUTHSI KU3HU Ha 3emie. XUMUYECKUM
9TaIl 3BOJIONHMHA. XUMHUYECKUH COCTaB aTMOC(EpHl, 3eMHOI KOPBI ¥ JPYrue XapaKTepUCTHKH T0O0HO-
JIOTUYECKOro 3Ttamna Jeronucu 3emid. [Ipennochuiku M HEOOXOAMMBIE YCIOBUS Ui MOSBICHUS U
ABOJIIOIMH CIIOXKHBIX MOJIEKYJ. brosiornyeckuii 3Tan 3BOJIIOLUH.

Heb6uonornyeckuit cunres amuHokucnot (onbitel C. Mumniepa u I'. FOpu). Paboter A. U.
Omnapuna, C. ®oxca, C. [Tonnamnepyma.

Mup PHK, PHK-3Bomonms. He6nonornueckuit cunres PHK. Ayrokaranus pernnkanuu PHK
(ayrocmnaiicunr). 'ubpuansie npeakoBbie MoeKyibl )u3HU. ['unoresst JI. Oprena, A. Pe6eka, K. ne
JlroBa o TuOpUAHBIX MoJieKynax. ['erepodazHo-mMeradonnueckast TEOpUs MPOUCXOKICHUS KU3HU [
Bexrepoiizepa.

BozneiicTBue XMMHUYECKOTO KOMIIOHEHTa abMOTHYECKOro (hakTopa Cpelbl Ha >KHUBbIE Opra-
HU3MBIL. Jlumutupyromuii paktop. CTEHOOHOHTHI U ABPUOMOHTHI. DKOJIOTHUECKasi BaJCHTHOCTh. 3a-
koH mMuHumyma lO. Jlubuxa. Kanwsnedurnas, kanbiiedoOHas, KpeMHHEBaAsA, HUTPO(QUIbHAS, Tajo-
¢bwibHas pacTUTENbHOCTh. PacTenus-Ononnaukaropsl. Biusuue pH cpenpl Ha BbIKMBaHHUE OpraHU3-
MOB-THIPOOMOHTOB. CTEHOMOHHBIE U 3BPUUOHHBIE OpraHU3Mbl. A3pOOHbIE M aHA3pOOHBIE OpPraHU3-
Mbl. BiusiHue KonuuyecTBa pacTBOPEHHOIO KUCIOPOAA HAa BUAOBOM COCTAB U YMCICHHOCTh TUAPOOHO-
HTOB. CTEHOOKCHOMOHTHI U 3BPUOKCUOMOHTHL. BiMsHNe KOHIIEHTpauK coJiel B cpejie Ha JKUBBIE O -

TaHU3MBbl. DBPUTATMHHBIC U CTEHOTAIMHHBIE OpraHu3Mbl. CarpoduTsl, carpodary.

Tema 3. [lonsiTHe 0 BelecTBax — 3arpsAA3HUTEISAX OKpY:kaomeii cpeabl. TokcnunocTsb. CTan-
AApPThl Ka4eCcTBa OKpY:Kawiei cpeasbl (8 1)

Buner 3arpsi3sHeHuil okpyxaromiei cpeapl. XUMHUYECKUE 3arpsi3HEHUST KaKk HauOoJee IKOJIOTH-
4yecku omacHble. PU3NYecKre, XuMU4eckre, ONOIOTHUECKNe U MEXaHHYeCKHUe 3arpsA3HeHUs, X Xa-
pakTepucTUka. XUMHUECKHE 3arps3HeHHs Kak HauboJee SKOJIOrHuecku onacHeie. [Ipu3Haku, xapak-
TEePHU3YIOIIKE 3arps3HsIomMe BemecTBa ouocdepsl. [Tytn Murpanuu 3arps3HsIOMMX BEUIECTB B OHO-
cdepe. HeraruBHoe Bo3/eiicTBHE 3arpsA3HSIONINX BEIIECTB HA OMOIOTHYECKHE OOBEKTHI.

Xemocdepa. Tumbl Tpanchopmanmu KCeHOOMOTHKOB B dKocucTemax. Kiaccudukanus Be-
IIECTB, COCTABISIONIUX XeMoc(epy, 10 BO3ACUCTBUIO HA OPraHU3M denoBeka. [IpupoHbie U CUHTe-

THYECKHE BellecTBa. BeliecTsa AHTPOIIOTCHHOT'O IMPOUCXOKACHUA (My'TaI‘CHHBIC, KaHIICPOTCHHBIC,
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TEpaTOTEHHbIE M APYrOro TUIA BO3ACHCTBUS). TOKCUKAHTBI. DK30TeHHBIE BelecTBa. KCeHOOHMOTHKH.
[TonmroranThl. OKOTOKCUKAHTBI. Cylep3KOTOKCUKAHTHI.

Knaccugukanus 3arps3HeHU MO0 Pa3IUYHBIM KPUTEPUSAM: IO MPOCTPAHCTBEHHOMY pacIpe-
neneHuio (rao0anbHble, pETHOHATIBHEIC, JTIOKAIbHBIC, TOUSYHBIE); TI0 CHJIE U XapaKTepy BO3JCHCTBHSA
Ha OKpYyXKaromyr cpeny ((GpoHOBBIE, NMITAKTHBIC, MOCTOSIHHBIE, MMOCTENCHHO HApacTalolIue, KaTa-
CTpoHUECKHE); MO HMCTOYHMKAM BO3HHUKHOBEHHUS (IIPOMBIIUICHHBIE, TPAHCIOPTHBIE, CEIBCKOXO-
3511ICTBEHHbIE, KOMMYHAJIbHO-OBITOBBIE).

XuUMHYECKUE U OMOXUMUYECKHUE TUIIBI TpaHC(HOpMAIHK 3arpA3HSAIONINX BEUIECTB B IKOCHCTE-
Max. buotpanchopmarus Bemects B 6uocdepe, buorpancdopmaniys mouTFOTAHTOB U KCEHOOUOTH-
KOB B JKMBBIX OpraHusmax. BrlcokomepcucTeHTHble KceHOOMOTHMKU. HapymieHue mnosuitoTaHTaMu
MIPUPOJTHON XMMHUYECKONH KOMMYHUKAIIUU MEXAY OpraHM3MaMu B 3KOCHCTEMax, MCIOIb30BaHUE 3TO-
IO SIBJIEHUS YEJIIOBEKOM JUIsl OOpbOBI C BPEOUTENSAMU CEIbCKOXO3UCTBEHHBIX U JIECHBIX KYJBTYp, B
CO3JaHUU HKOJIOTUYECKU OE3BPEIHbIX MECTUIINIOB.

ToxcuunocTs. CTaHAApPTHI KauecTBa OKpykaroleil cpeabl. TokcnuHocTs. Koadduiuent Bosz-
MO>KHOCTH MHTJISIIIUOHHOTO OTpaBiieHUs. SIBleHrne HHTOKCUKAuu. [1yTn nopaxeHus: TOKCUKaHTaMU
AKUBBIX OPraHU3MOB. J[03bI TOKCUYHOCTH: JIETANIbHbIE (CpelHECMepTEIbHbIE) U ToporoBeie. [lonsaTHE
Ka4yecTBa OKPYXKAIOIIEH cpebl. DKOJIOTHYECKHE CTaHAapThl. [IpeaenpHo nomycTumast KOHIIEHTpaLys
(ITAK) 3arps3HAONIEro BEIIeCTBa W MPENeIbHO AOMYCTUMBIN ypoBeHb uznydeHus (I1IJ1Y). Ilpowus-
BOJICTBEHHO-XO3MCTBEHHBIE CTAaHAAPTHI KAYECTBA CPEBI.

Knaccugukanus 37€MEHTOB O CTENEHU TOKCUYHOCTH. 3aBUCUMOCTh TOKCUYHOCTH XMMHUYE-
CKOI'0 3JIEMEHTa OT J03bl M XMMMUYECKOro coctosHus (popmbl). buonnasl u antucentuku. M3me-
HEHHE TOKCUYHOCTH mpu OuoTpanchopmarmu. Tokcudukanus um aerokcuxauus. TokcuuHble ie-
MEHTBI - KOHKYPEHTbl OMOI'€HHBIX 3JIEMEHTOB. MeXaHu3M JeHCTBHsS TOKCHKAHTOB. buosormueckoe
HakoIUIeHHe (KyMYJIHpOBaune) TOKCUKAHTOB B MUIIEBBIX LenAX. M30upaTenbHOe HAKOIUIEHUE TOK-

CHUYCCKHUX JJICMCHTOB B OPraHM3Me MJICKOIIUTAIOIINX. OpraHI/I3MBI'HaKOHI/ITeJ'II/I.

Tema 4. JxoJsi0ruveckne NpodieMbl XuMuM atMmochepsi (8 1)

Crpoenue u coctaB armocgepsl. CTpoeHHEe U COCTaB BO3AYIIHON 000JI0UKH 3eMiH. YBenu-
YeHHEe COJIepKaHUs KUCIopoia B aTMocdepe, CBsI3aHHOE ¢ OMOIBOIOIMOHHBIMY TIpolieccamu. M3me-
HEHHUE cocTaBa aTMoc(epshl, BEI3BAHHOE TEXHOT€HE30M.

N3menenue knumara - clieACTBHE MapHUKOBOTO 3(ddexTta. DHEepreTHueckuid 6amaHc 3emMIlH.
MexaHu3M Tpoliecca 3aJepKku Teria arMocdepoid. [TapHukoBeIi A dekT kak MHOTO(AKTOPHOE SB-
nenue. Unen XK. @ypoe. [lapuukossie ra3sl. [locnenctsus napHukoBoro agdexra. Bropocrenennsie
KOMITOHEHTBI aTMOC(epbl - MeTaH, OKCUABI a30Ta, TpornochepHblii 030H, xIopdropyriepoasl. [lo-

riomenne MK-u3nyuenus mMojexkyinaMu JTUOKCHJIA yriepoja M Bojbl B arMocdepe. Mepsl 00pbObI
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MPOTHB 3MUCCHH MApHUKOBBIX ra3oB B arMochepy. MexaHu3M (HKCAlMU YIrIEKUCIOro ras3a pac-
TEHUSMH C TMOMOIIBIO (epMmeHTa pulynozomudocharkapookcnnaspl. MckyccTBeHHbIE (HepMEHTHI
(uKcanuu yrieKkucioro rasa.

XuMHUecKue peakuuu B atMochepe u e€ 3aumutHbeie cBoiicTBa. @oTOHBI. CHEKTp 3JIEeKTpO-
MarHATHBIX M3ITydeHHd. MeXaHu3Mbl MOTJIOMICHUS ¥ TpeBpameHus (OTOHOB C Pa3IHMYHON JUTMHON
BOJHBI 4yactuuamu armochepsl. OnacHocts Y ®-uznyuenus ConHua A >KUBBIX OpPraHU3MOB. 3a-
IIMTHBIE CBO¥cTBa atMocgepbl. DoTtoaucconnanys arMochepHbIX MOJIEKYN. Poilb THAPOKCHIIBHOTO
panukana B mpoleccax OYHIIEHHsI aTMOC(Eephl OT Ta30BBIX 3arps3HuUTeNei. MoHu3anmonHbe mpo-
1ecchl B ctpatocdepe u tponochepe. orononusanus. Peakiinu noHoB B atMocdepe.

O30HHBINA IUT 3eMJid U 030HHBIE JbIpbl. CBoicTBa 030HA. O30HHBIN MPOdUIL aTMOChEpHI.
[uxn o3ona. OOpa3zoBanue 030Ha B crparocepe u ero ¢oropasnoxenue. [lornomnenue ozonom Y D-
¢dotonoB. CrparocdepHsiii U TponochepHsblii 030H. TpomocepHbIii 030H — OMACHBIM KOMIIOHEHT
(dboToXuMHUECKOro cMora B ropofax. CHuUKEHHE KOHIIEHTpalK cTpaTocdepHoro o3oHa. [lpuunnsl
MCTOHYEHHUS! 030HHOTO IIUTA, POJb (GTOPXIOPYTIEPOIOB B 3TOM Mpoiiecce. ATOMBI XJI0pa U MOJEKY-
JIbl MOHOOKCH/Ia a30Ta KaK KaTaJu3aTopbl peakluil pacmaja MOJEeKyI 030Ha B ctpatochepe. Biusnue
CBEPX3BYKOBBIX CaMOJIETOB Ha 030HHBIN ciioi. [lyTu pemienus sxoorudyeckux npooieM, CBA3aHHBIX
C COXpaHEHUEM 030HHOTO LHTa. ['uapodTopyriepoas! U Jpyrue XMMUYECKHE 3aMEHUTENN (PPEOHOB.

3arpsizauTenu Tponocheprl. Oxcuanl cepbl. Kucmotusie noxam. BemecTBa — 3arps3HuTenn
Tpornocdepsl: AUOKCUI M MOHOOKCHJ YIJIEpoAa, OKCHIbl a30Ta, TUOKCH] CEpbl, METaH, yIJIEBO-
JOPOJbl M UX IIPOU3BOIHBIE. EcTeCTBEHHBIE M AHTPOIIOI'€HHbIE HCTOYHUKU 3TUX OKCHUJIOB.

Oxcunpl cepsl. Mx ucrounuku. KuciotHele noxau. XuUMH3M MPOLIECCOB UX 00Opa3oOBaHUS.

I'yOutenbHOE BIMSIHUME KHCIOTHBIX JOXKAEW HAa BOJHBIE M Ha3e€MHbIC SKOCHCTEMbI, METAJUIMUECKHE
KOHCTPYKLMH, APXUTEKTYPHbIE MAMATHUKH U KJIUMaT.
Oxcunpl azora. PoTtoxumMuyeckuii cMor. OKCUABI a30Ta, UX XapakTepucTuka. VICTOYHMKM OKCHIOB
a30Ta: eCTECTBEHHbIE U aHTPOINOTE€HHbIE. BiMsiHUEe OKCHIIOB a30Ta Ha OKpyXkaromyto cpeny. Dotoxu-
Mudeckuit cMor. KoHIeHTpanus KOMIOHEHTOB (POTOXMMHUUYECKOTO CMOI'a B pa3iIMyHOE BPEMsI CYTOK.
Bbops0a ¢ 3arps3HeHueM BO3/yxa OKCHJIaMH a30Ta.

HekoTopble MeTOJbI OYMCTKH MPOMBIIIIEHHBIX TA30B OT JUOKCHJA Cepbl U OKCHUIOB a30Ta
(mpouecc Knayca, obeccepruBanue, TEpMUYECKOE JIOKUTAHUE U KaTATUTHUECKOE CKUTaHUE).

Monooxkcuz yriepoaa. JKOJIOrMYECKHUE JIOBYIIKH. TBEpable B3BElIEHHbIE YacTulbl. McTou-
HUKJM MOHOOKCHJa yriepojaa B Ouocdepe. [Ipupoansle nmyTH yTHIN3alMM MOHOOKCHJA yriiepoja B
o6uocdepe. XMMHU3M OTpaBICHUS YEIOBEKAa MOHOOKCHUIOM yriepoa. KoHKypeHTHBIH mpoliece ¢ yda-
CTHEM KHUCIJIOPOJA U YrapHOI'O ra3a B reMe.

DKoJorn4eckue JOBYIIKU. BelecTBa, BO3AEHCTBYIOINE HA ICUXUKY YEJI0BEKA. XUMUYECKHE

3arpsA3HCHUA U MTOBCACHUC YCJIOBCKA. BausiHue MOBEHILICHUS KOHIOCHTpaluK MOHOOKCHUIA YIJICPOJa
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Ha POCT CepACUYHO-COCYIUCTHIX 3a00JIeBaHMiA YenoBeKa. TBEPAbIE B3BEIICHHBIE YacTHIlB. VX UCTOY-

HUKH, BIUSHUE HA 3[I0POBKE JIIO/IeH. AcOecT.

Tema 5. Dxosiornueckne npodaembl Xumun ruapocdepsi (12 4)

Uucras u 3arpsi3HéHHas Boja. XUMUYECKUN cocTaB BOAbl MupoBoro okeana. ['uapocdepa —
HanboJiee ys3BUMas 4acTh npupoibl. ['maponorndeckuii nuki. Biarosamac mianetsl. Pacnpenerne-
HUe BOJbl Ha 3emuie. Pusnyeckne U XMMUYECKHUE CBOWCTBA BOJBI. BimsHue mapHuKoBOro 3¢ ¢exra
Ha BOJIHBIN OanaHC MJIaHETHI.

JleiirepueBast Boja 1 €€ BIMSIHUE Ha OHosornyeckue 00beKThl. ICTOUHUKM 3arps3HEHUsI BOI.
BrITOBBIE M MPOMBIIITIEHHBIE OTXObl. ASPOOHBIE M aHA’POOHBIE MPOIECCHl B 3arps3HEHHON BOJIE.
buopasnoxumsie oprannueckue Bemiectsa. buoxumuueckas norpedHocts B kucinopoae (bIIK). Xu-
Muyeckas norpedbHocts B kucnopoze (XIIK). Meroast onpenenenust BIIK u XIIK crounsix Bo.

OBTpoduKanus BogoéMoB. CTOYHbIE BOJABI M UX 00paboTka. DBTpo(HBIE, ME30TPO(dHbBIE U

onurorpodueie BogoéMbl. CyKIecCu- OHHBIE ITPOLIECCHl HA MECTE BOJIOEMOB. Y CKOpEHHas 3BTpoQu-
Karusi BOJOEMOB M0 BIUSHAEM XO3SHCTBEHHOW NIEATEIHLHOCTH 4eloBeKa. Mepbl OOpbOBI C HMCKYC-
CTBEHHOM 3BTpO(UKAIIUEH BOIOEMOB.
Bunpl crounsix Boj. IlepBuuHast, BropuuHas u TpeTHuHas 00paboTKa CTOUYHBIX BoA. buonorndeckue
METO/Ibl OYUCTKH CTOYHBIX BOA. VICIOIB30BaHME aKTUBHOTO MJla, OPraHU3MOB-HAKONUTEIEH U (HIIb-
TpatopoB. PUBNKO-XUMHUECKHE CIIOCOOBI yHaIeHHs 3arpsisHEHUH (CopOLus aKTMBMPOBAHHBIM YT-
JeM, HEeWTpaau3alus, KOoaryisuus, JIEKTPOXUMUYECKHE CIIOCOOBI, CTEpWIIM3ALMUS, OCaXIECHUE U
HWOHHBIN 00OMEH, YKCTPAKITHSA).

Metamisl 1 UX COCIUHEHHUS KaK 3arpsA3HUTENM BOJbL. MeTauibl-TOKCUKaHThl. KpyroBopor
HMOHOB METa/UIOB B Ouocdepe. B3aumoBnusHue MOHOB pa3iMyHbIX METAIOB B )KMBOM OpPraHU3ME:
aJIUTUBHOCTb, CUHEPIU3M, aHTUCUHEPIU3M, aHTOIOHU3M. brnoxuMuueckne B3aMMOIEHCTBYS MeTall-
JIOB-TOKCUKAHTOB C HEKOTOPhIMM 3JE€MEHTaMHM B OpraHusMe denoBeka. JlucOamaHc MeTayioB-
MHUKpPO3JIEMEHTOB B )KMBOM OpPraHHM3ME U €ro NocieACTBUs. BiusHue napameTpoB sKocHCTEMSBI (CO-
nénoctb, pH, Temnepatypa, cojaepKaHHe KUCIOPOJa) HA TOKCHUYHOCTh METANIOB-KCEHOOMOTHUKOB.
Ce30HHOE U BEPTUKAIBHOE PACIPENEICHUE METAJUNINYECKUX IIPUMECEN B PUPOJHBIX BOJAX.

PTyTh KaKk TOKCHKaHT BOJIHOU cpefbl. PTyTh — Hanbosiee onacHblif TOKCUKAHT BOJHON Cpeabl.
CBolicTBa PTYTH KaK TOKCHKaHTa: BO3/EHCTBHE Ha HEPBHYIO CUCTEMY TMAPOOMOHTOB, OMOTEHHBIE
MIPEBpAILEHUs] COEMHEHUH pTyTH (METUIMPOBAHNUE), HAKOIJIEHUE PTYTH B MMIIEBBIX LENAX. PTyThO-
pranuueckue coequHeHus. VIcTouHnku pTyTH. PTyTHBIE OTpaBiIeHMS U aHTUIOTHI.

3arpsi3HeHue BOJHOW cpelibl CBUHLIOM. VcTOUHMKHM 3arpsi3HEHUs: CBUHLOM. PacTymiee conep-

JKaHHC U MICPEMCHICHUA CBUHIIA B oxpymaromeﬁ cpeac. AHTI/IIICTOHI/Ipy'IOH_II/Ie npruCaZiKi K OCH3MHAM.
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TokcuyHocTh cBUHIIA. Mepbl 0OpHOBI CO CBHMHILIOBBIM 3arpsizHeHHeM. KommiekcooOpa3oBarenu, uc-
I10JIb3YEMBIE B METO/I€ XEIATU3ALMU IIPU CBUHIOBBIX OTPABJICHUSAX.

Kagmuii xax 3arpssnurens rugpocdepsl. [Ipumenenne kaamus B mpousBoacTe. CepeOpsiHO-
KaJIMUEBBIE AKKYMYJISTOPBl. TOKCUYHOCTD KaJIMHUSL.

Xnopopraanueckue u GpochopopraHuuecKre COeAMHEHHS. XIJIOp- OPraHUIECKUE COSTUHEHHUS
(XOC) xak 3arps3HuTENN BoJbl. [Ipon3BoACTBa, NCHOJIB3YIOUINE XJIOp U €ro coenuHeHus. Knaccu-
¢ukammst XOC. Hawmbonee pacmpoctpanénubie XOC (XIOPIUKIOATKAHBI, XJIOPIUKIOATKAIUCHBI,
JJT u ero nmpou3BoJHbBIE, XJIOPIPOU3BO/I- HbIC JUMOKCHHA B AubOeH30(ypaHa, MoIUxIopOudeHuIb),
UX dKOJIOoru4eckas xapakrepuctuka. [Ipuannsl Beicokoi onacHocTd XOC 1Sl TEMIIOKPOBHBIX.

®dochopoprannueckne coeaureHus: (POC). OrnuuurtenvHbie cBoiictBa POC-TOKCHKAHTOB
no cpaBHenuto ¢ XOC. Otrnensubie npencraBurenu OOC (DD, kapbodoc, tTrHodoc, xmopodoc,
TOII®), ux ucrnonbp3zoBaHue B OBITY U CEIBCKOM X03sHcTBE. OlLEHKAa 3KOJOTHYECKON OMacHOCTH
OOC. Mexanusm tokcuueckoro BozneicTBus @OC. AueTunxoianHicTepasa u e€ MHruOupoBaHUe.
Xumuueckoe opyxue. [lepemenenus @OC B npupoge. [losenenne @OC B BozE.

Hpyrue 3arps3autenu Boabl. [loBepxHocTHo-akTHBHBIE BenlecTBa (IIAB) kak 3arpssHutenu
ruapocdepst. [Tomudocdarer un ux 3amenuTenu. OmacHocts [IAB 111 BOIHBIX 9KOCHCTEM.

[Tomumeps! u TuracTMacchl. buoxumudeckass ycTOMUMBOCTh mosimMepoB. [Ipobiema co3manus
camopaszfiaraluxcs miacTMacc. Y THIU3alus NoJIUMEPOB U pobiema ux peuupkynsuuu. [Ipomyk-
ThI CTOPAHUS TJIACTMACC - OMAaCHbIE KCEHOOUOTHUKH.

Hedtp xak 3arps3HuTens NpecHOM U coIEHOM BOIbI. Bo3aeiicTBre HEPTAHBIX 3arps3HEHUN Ha
BOJIHBIE KOCHCTEMBI U MX HocieaAcTBus. Pa3pyienne HeQTSIHBIX 3arpsS3HEHUN OAKTEpUSMU Pa3HbIX
BUJI0B. Mepbl 60pbObI ¢ HeTAHBIMU dMUCCUAMUA. OCHOBHBIEC IMYTH MPEBpAIICHU U TepeMenieHUn
HepTH ¥ HEPTEIPOIYKTOB B BOJOEMAX.

Kucnotneie ocaaxu. ['youtensHOCTh HM3KUX 3HaueHud pH mis daynsl BogoémoB. BricBo-
00 IeHNe TOKCUYHBIX BEUIECTB B KUCIOTHOM cpene. [Ipobrema TOKCHUHOCTH aIOMUHUS HA 3aKHUC-
JICHHBIX [TOYBaX.

TemnoBoe 3arpsiznenue. CmeHa Gruopsl v GpayHbl BOJHBIX IKOCHUCTEM KaK CJIEICTBUE TEIIOBO-

T'O 3arpsA3HCHUs.

Tema 6. JkoJ10ro-xumMmmnuyeckue nmpoodaemMsl autocdepst (7 4)

[Ipupoansie pecypcbl. Knaccuukanus pecypcoB Ha OCHOBE HUCHOIB30BAaHUS YEIOBEKOM.
TomuBHBIE U PHEPreTUUYECKUE pecypchl. Pecypchl METalIoB U HEMETAUIOB. 3eMJil — 3aMKHyTas
XUMUYECKasi CUCTEMa C MOCTOSIHCTBOM MAacCChl KaXKJIOTO XMMHUYECKOTo 3iemeHTa. [loTeHuuanbHas
BO30OHOBIISIEMOCTh pecypcoB. Bo30OHOBIsIeMbIe U HEBO30OHOBISIEMbIE pecypchl. HAEKC HCMOb-

3oBanus pesepBoB (MUP) pecypca. IlepcriekTuBbl UCTOIEHUS HAa 3eMile HEKOTOPBIX MCKOIAeMbIX
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pecypcoB. JlBe rpymnmsl pecypcoB B COOTBETCTBUM ¢ Xapakrepuctukoit MUP. Bropuunbie pecypcel u
UX UCIOJIB30BaHNUE — OJMH U3 IyTel pecypcocoepexenus. TpaauiuoHHas MOJENIb IPOMBILIUIEHHO-
ro INpOU3BOACTBA. MoOJeib NPOMBILUICHHOW 3KOCHUCTEMBI, €€ mpeumyuiecTBa. 3MeHeHue xu-
Mudeckux (opMm pecypcoB. OTxoasl. 3aaua co3/1aHUsI METOJIOB PELUPKYIALUU. Pennpkynsanus pe-
CYpCOB M TEXHOJOTHYECKHE MPOOJIeMBI pecypcocOepekeHusi. [lepBudHbIe U BTOPHYHBIE UCTOYHUKH
MaTepuaaoB. be30TXoaHbIE U MAJIOOTXO/IHBIE TEXHOJIOIMH. AJIbTEPHATUBHbBIE MaTepUalIbl U UCTOYHHU-
KU DHEPTruu.

[Mectunmapl. Knaccuduxaius necTUIUAOB B COOTBETCTBUM C MX Ha3HAYCHHEM (MHCEKTHUIIU-
JIbI, TePOUTIUIBI, QYHTUIUABI, POACHTHUIIMIBI, HEMATOUM b, ackapunuabl). Knaccudukanus nectu-
LUJO0B M0 XUMHYecKol npupoe. Haubonee ncnonb3yemple B IPAKTUKE TepOUIIMIBI, UHCEKTULIUIBI U
¢yurunuasl. XOC, ®OC, kapbamaTsl, XI10p(HEeHOKCUKUCIOTHI, UX OLIEHKAa C 3KOJOTHYECKHX MO3H-
uuid. [Tuperponnpl, CynbHOHUIMOUYEBUHBI, POU3BOIHBIE THIPOXUHOHA, TOPMOHAJIbHBIE TTpENaparhl -
MECTHUIU/IbI TPETHETO MOKOJICHHUS.

Paznuunble MexaHU3Mbl BO3JEHCTBUS NMECTUIIMIOB HA KUBOW OpraHu3M. MexaHu3Mbl pas3iio-
YKEHUS TECTHUIMIOB PA3IMYHBIX TPYIN B MPUPOIHBIX YCIOBUSIX, UX CTAaOWIBLHOCTH B MPHUPOJIE, TPO-
neccel omorpancopmanuu nectTunuaoB B 6uochepe. KymynupoBaHue HEKOTOPBIX MECTUIIUIOB B
MUIIEBbIX Hensix. Bpems oxunanus. [lytu noctynineHus neCTUIMAOB B OpraHu3M 4esoBeka. [lectu-
uuabl B npoaykrax nutanus. Llutoxpomel P-450 u aqpyrue MukpocomaibHble MOHOOKCUT€HA3bl U HX
pOJIb B JETOKCUKALIMM OCTATOYHBIX NECTULUIOB B XKHUBBIX OpraHu3Max. Posb necTuuaoB B coxXpaHe-
HUU ypoyKas. DKOJIOTMYeCKHUe MpoOJieMbl, CBS3aHHbIE C MPUMEHEHHEM MecTUINA0B. KomiekcHas
CUCTEMA 3allUThl PACTEHHUI KaK aJIbTE€pHATUBA MIECTULIA]IAM.

Y00peHus u peryasTopbl pocTa U pa3BUTHUS pacTeHU. Y 10OpeHHUs] OpraHuYecKue U MHUHe-
panbHble. POPMHUPOBAHKUE ArPOIKOCUCTEM YEIOBEKOM C HCIIOJIb30BAHUEM METOJO0B XuMu3zauuu. llo-
TEHIMATbHAsl KOJOTHYECKasi OMAaCHOCTh HCMONb30BaHMs yAoOpeHuil. OcrarouHble yaoOpeHUs B
npoaykrax nutaHus. [Ipobiema HUTPATOB U HUTPUTOB. MeXaHN3M HEraTUBHOTO JEHCTBUSI HUTPATOB
Ha KUBbIEC OPraHU3MBbl.

DHJOTeHHbIE XUMUYECKHE PETYISTOPHI pocTa pacteHuit. @utoropmonsl. JleiictBue dputorop-
MOHOB Ha MIPOLIECCHI Pa3BUTHS PACTEHUN. AYKCUHBI - UHAOJ W YKCYCHasl KUCIIOTa U €€ MPUPOJHbIE U
cuHTeTHuYeckue ananoru. [ uboepemnunsl. [{luTokmHUHBL. AOGCIM30Bas KUCIOTA - aHTAarOHUCT THOOe-
pennuHoB. DTwieH. [IpupoaHpie CTUMYISATOPBI U HHTUOUTOPHI (PU3UOJIOTHUYECKUX (DYHKUIUN pacTe-
Huit. Jlehonumantel u necukaHThl. CHHTETHYECKHE XUMHUECKUE areHThl, UCIOIb3YeMble B CEIHCKOM
X03s1iicTBe. BerecTBa ecTeCTBEHHOM CHCTEMBI 3allIUTHI PAaCTEHUH OT KUBOTHBIX-(PUTO(DAros, mapasu-
TUYECKHX TPUOOB M MATOTCHHBIX MUKPOOPraHU3MOB ((hUTOATEKCUHBI, GUTOHIIUABI, (PUTOIKIUZOHBI,

aHTI/I(I)I/L[[aHTBI, AHTHUIOBCHUJIBHBIC FOpMOHBI-HpCKOI_ICHBI).
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XUMHUYECKUE UCTOYHUKU MUIIH. DKOJOTHMYECKasi TOUKa 3pEHHUS Ha MPOOJIEMBbl, CBA3aHHBIC C
pocToM HapojoHaceneHus MaHeTsl. [IpoGiema GenKoBOTO ToNoAaHus U MyTu e€ pemeHus. Turbl
nuieBoro Oenka. MUKpOOHOJIOTHYECKH OElIOK, ero MPeuMYyIIeCTBa U OCOOCHHOCTH. AMUHOKHC-
JIOTHAsl LIEHHOCTh Oenka. HezameHuMble aMMHOKUCIOTHL. JKHBbIE OpraHu3Mbl — IMPOJYLIEHTHI MUK-
pobuosnorunyeckoro 6enka. BeiOop MUKPOOPraHW3MOB, CHHTE3UPYIOIIUX MUIIEBON OEIOK (IPOXKKH,
OakTepuu, TUIECHEBBIC I'PUOBI, BOJOPOCIIH), UX CpaBHUTENbHas Xapakrepuctuka. CyocTparbl, HEOO-
XOJUMbIe 7151 cuHTe3a Oenka. benkoBo-BuTa- MuHHble KoHIIEHTpaThl (BBK), Mukonporeus, npyTus.
DKOoJIOTHYECKasi YUCTOTa MUKPOOHOJIOTHYECKHX MPOU3BOJICTB: MPOOIEMbl U pemieHus. AJuleprude-
ckoe neiictBue bBK. IIpo6iaema octaTouHbIX napauHOB.

[To60ouHbBIEe MPOIYKTHI CUHTE3a MUIIEBOTO Oelika (MepBUYHBIE U BTOPUYHBIE METAOOJIUTHI) U
UX HCIOJIb30BaHME yenoBekoM. KpaTkas xapakTepucTHKa aHTUOMOTHUKOB, aJIKAJIONIOB, JIEKAPCTBEH-
HBIX MPENapaToB, MOJYyYaEMBbIX C TOMOIIbI0 OMOTEXHOJIOTMUECKHUX POLIECCOB U METOI0B. JlocThxke-

HUS TEHHOW WH)XCHEPUH B TaHHOW 00JIacTH.

Tema 7. PaqinoakTHBHOCTD Kak 3arpsi3Hsiioiuii paxrop (4 4)

[Ipupoaa u CTOUHUKH paguanuu. EcrecTBeHHas U UCKYCCTBEHHAs! paJin0akTUBHOCTh. DoHO-
Bas paguanus. [IpuponHsie (ecTecTBEHHBIE) U UCKYCCTBEHHbIE HCTOYHUKH PAaIMOAKTUBHOTO O0Iyde-
Hus 4denoBeka. OCHOBHBIE BUABI PAJAMOAKTUBHOTO pacraja (a-pacmaj, p-pacnaj, 3JIeKTPOHHBIN 3a-
XBaT, CIIOHTaHHOE JeneHue). OmnacHble IJs )KMBOTO BUIbI BOJIHOBOTO MU3JIy4€HUS (PEHTI€HOBCKHUE U
y-nyun). [lepuonpl ypaHOHAKOIUIEHUS B UCTOPUU 3€MJIM M UX BJIMSHUE HA 3BOJIIOLUIO OPraHUYECKOTO
Mupa. Boszpacraromuii ypoBeHb paJMOAaKTUBHOTO 3arpsi3HEHUs: OnMocdepbl — CIEACTBUE XO35M-
CTBEHHOW U BOCHHOH JIeATEIbHOCTH YEJIOBEKA.

buonoruueckue moBpexJeHUs, BbI3bIBa€Mble paauanueid. PaguouyBCTBUTENLHOCTh pasziny-
HBIX OMOJIOTHYECKUX 00BEKTOB. J[Ba THMa OMOJOTHYECKHUX MOBPEXKICHUHN, BHI3BIBAEMBIX paJHallneil.
Ouznyeckuil (MyneoOpa3HbIi) TUI JSHCTBUS MOHU3AIMH HA )KUBBIE KIETKH U UX CTPYKTYPbl. XUMHU-
yeckuil (KOCBEHHBIN) TUN moBpexaeHuil. Hanbonee pacnpocTpaHéHHbIE OMAcHbIC PaAHOHYKIHIbI
(mon-131, Gapwmii-140, ne3uii-137, crpoHumii-90), ©X XapakTEPUCTHUKA, HICTOYHUKH U BpEeMs >KH3HHU.
MyrareHHoe U TepaTOTeHHOE JAeiicTBUE paananuu. MoiekynspHsle nu3Menenus ctpyktypsl JJHK non
neiictBueM oOmydenus. Pamon u pagonoBas mpoonema. PaguosamutHeie BelecTBa (pagruonpoTeKTo-
pb1). CriocoObl yTHIIM3ALKMU PaJIMOaKTUBHBIX OTXOJIOB. SIJiepHast JHEpreTHKa U 3KOJIOTHYecKas OLeH-

Ka OITaCHOCTH IIPHU MOJYYCHHUU U UCIIOJIB30BAHUN aTOMHOM OHCPTUH.
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Tema 8. JkoJiorus u 3HepreTnka (3 4)
DKOJIOTUYECKHE U XUMHUUYECKUE aCIIEKThl SHEPIeTUUECKUX IPOOIEM. DHEPreTUUECKU KpU3HC
— OJIHAa U3 OCTPBIX KOJOTMYECKHX MPOOJIEM COBPEMEHHOCTH. B3aMMOCBS3b SKOJIOTUYECKUX U XU-
MHUYECKUX aCIEKTOB SHEPreTUYECKHUX MPOOIIEM.
TpaguioHHbIE U aNbTEpHATUBHbIE UCTOYHUKHU 3HEepruu. CpaBHEHUE aIbTEPHATUBHON 3HEP-
FE€TUKU C TPAAULUMOHHOW M aTOMHOM. HampaBiieHHs aTOMHOW SHEPreTUKU. XapaKTEPUCTUKA €€ BO3-

MO>KHOCTEH M IEPCIEKTHB Pa3BUTHSI, SIKOJOTHYECKasi 0€30TIaCHOCTb.

Tema 9. Jkos0ruyecknii MOHUTOPHUHT (3 4)

buonnaukanuH. 3a1a4yu ¥ METOABI IKOJOTUYECKOTO MOHUTOPHHTA, €r0 COCTaBHBIE KOMIIO-
HEeHThI. Peakius-oTBer. KOMIIEKCHBIN 3KOJOTHUYECKUA KOHTPOJIb COJEPKAHUS 3arpsA3HSIONINX BE-
ecTB B Ouocdepe.

Opraaun3mMbl-ononHIuKaTopel. [Ipsimas m KocBeHHast OnonHaUKaIus. Mopdosornueckast nH-
JTUKAIAsT HEKOTOPBIX MOJUTFOTAHTOB C TTOMOIIBIO TeCcT-pacTeHnid. Mcrnonp30BaHne KUBOTHBIX U MHUK-
POOPraHnu3MoB Jjisi OOHApYKEHHUsI U KOHTPOJIS 3arpsi3HEHUI OKpyxaromen cpepl. buocencopsl, me-
XaHU3MBI IEHCTBUSL.

XUMUYECKUE METO/bl KOHTPOJISI 3arps3HEeHU. TpaauimOHHbIE AaHATUTUYECKHE U COBPEMEH-
HBIE CEHCOPHBIC METOIbI. XEMOCEHCO- Phl U (PU3UUECKHE JATUUKH (METANIMUECKHUE, OKCUIHBIEC CIIOH,
CBETOBO/IbI, MeMOpaHsbI). [Ioporu 4yBCTBUTEITLHOCTH CEHCOPHBIX YCTPOMCTB.

OO6HapyXeHue U U3MEPECHHUE PAIMOAKTHBHOTO 3arps3HEHM. AOCOJIIOTHAS U y/eIbHas aKTHB-
HOCTb PaJIMOAKTUBHOTO Marepuaja. MIoOHM3alMOHHBIN, CUUHTUUSIITUOHHBIA U (OTOXUMUYECKUNA Me-

TOJbI KOHTPOJIAI YPOBHA paualivu.

Tema 10. XuMHKO0-IKOJOrHYeCKH i MPAKTUKYM (7 4)

Bocmpoussenenue n3BeCTKOBOTO IHUKIIA.

Omnpenenenue nokasareseil KauecTBa BoAbI (IPO3PavyHOCTh, IIBET, 3aMaX, KUCIOTHOCTB).

Ornpenenenue coaepKaHus B BOJI€ paCTBOPEHHOTO KMCIOPOa.

OrnpeneneHre OTHOCUTENIBHOTO KOJIMYECTBA TOUBEHHBIX HUTPATOB.

Omnpenenenre HOHOB THKENBIX METAIJIOB B MOYBE (0OHApY:KeHHE MOHOH MEJIU M CBUHIIA MPU
MTOMOIIY KaY€CTBEHHBIX PEAKIIHi).

Kpecc canaT kak TecT-00bEKT [Tl OLEHKU 3arpsI3HEHUSI IOYBBI U BO3AYXA.

OI_[CHKa 3arpsA3HCHUA BO3J1yXa IO COCTOSHUIO XBOU COCHBI.
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TEMATHYECKOE IINTAHUPOBAHUE

No Tema (pa3zzaenn) nporpaMmmsl Kosn-Bo
/o 4acoB
1 | Tema 1. Beegenue B XUMHYECKYIO IKOJIOTHIO. 4
2 | Tema 2. XuMu4ecKHe 3JIEMEHTHI B Orocdepe. 13
3 | Tema 3. IlonsiTHE O BemiecTBaX — 3arps3HUTEISAX OKpYKaromlel cpenbl. ToKCcH- 8
HOCTb. CTaHIapThl KAUE€CTBA OKPYKAIOILIEH CPEJIBI.
Tema 4. Dxonorudyeckue MpoOIEMbl XUMHUH aTMOCHEPHI. 8
Tema 5. Dxonoruueckue npoOIeMbl XUMUU THAPOCEPHI. 12

Tema 6. Dxosnoro-xuMuyeckue npoodsIeMbl TUTOCHEPHI.

Tema 7. PaanoakTHBHOCTH KaK 3arpsi3HSAIOMMAN PakTop.

Ol 0| N| o o >

Tema 9. Dkonornyecknii MOHUTOPHHT .

.
4
Tema 8. DKOJOTHS U SHEPTETUKA. 3
3
7

10 | Tema 10. XMMHKO-3KOJOTHYECKHH MTPAKTHKYM.

BCETI'O: 69

[Ipeobnanaromiert popMoit TEKYIIEro KOHTPOJS BBICTYIAET MUCHMEHHBIA (KOHTPOJIBHBIE U
CaMOCTOSITENIbHbIE pa0dOThI, HaMKMCaHue peQepaToB, BHINOJIHEHHE TECTOBBIX 3aJaHUi, pelIeHHe pac-
YETHBIX 33/1a4 C XUMHUKO-IKOJIOTHUECKUM COAEPKAHUEM, CUTYAallMOHHBIX U KOHTEKCTHBIX 3a7ady, 3a-

JaHUH CII0KHO-TIPOOIIEMHOTO XapakTepa) U YCTHBIN OIpoc (coOece10BaHKe C YUaIIUMKCS).
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YUYEBHO - METOAUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
s peanmzanuu Pabodeld mporpaMMbl HCTIONB3YeTCs Y4eOHO-MeTOANYEeCKH KOMILIEKT,
BKJIFOYAIOIIUH:
JluTepatypa 1Jisl y4auuxcs:

3. Llycmos C.b., lllIycmosa JIB., ['opbenxo H.B. XuMU4eCcKHe aCTICKThI YKOJIOTHU: y4eOHOE
ocoOue JUIsl yYaluxcsl CTapiInX KJIaccoB 001eodpa3oBaTebHbIX opranu3anuii. Kypc mo BeIOODY.
M.: Pycckoe cioBo — yueOHuk, 2015.

4. llycmos C.B., lllycmosa JLB., ['opbenxo H.B. Pabouas terpaap K ydeOHOMY MOCOOHUIO
C.b. lllycroga, JI.B. IllyctoBoii, H.B. ['op6eHKko «XHUMHUECKHE aCTIEKThI SKOJOTUI ISl yUaITUXCs
CTapIIUX KJIAcCOB 001eo0pa3oBaTebHbIX opranu3anuid. Kypc mo Bei6opy. M.: Pycckoe cioBo —

yuebHuK, 2015

Jlureparypa AJisl yYuTeJIs:

1. Ulycmos C.b., lllycmosa JI.B., I'opbenxo H.B. Ilporpamma Kypca 1o BeIOOPY «XHUMHUE-
CKHE acCHeKThl KOJIOTUM»: I yYal[uXcs CTapUIMX KJIacCOB 0011e00pa3oBaTeNIbHBIX OpraHU3aluil.
M.: Pycckoe cioBo — yueOHuk,2015.

2. Ilycmos C.b., lllycmosa JI.B., [ opbenxo H.B. XuMHuueCKHe aCTIEKThl SKOJIOTHH: yueOHOe
nmocobue s yJaluxcs CTapIiux KiaccoB 001eo0pa3oBaTenbHbIX opranu3amnuii. Kypc mo Beibopy.
M.: Pycckoe cioBo — yueOnuk, 2015.

3. Illycmos C.B., Illlycmosa JI.B., ['opbenxo H.B. Pabouas TeTpanp K yaeOHOMY MOCOOHIO
C.b. lllycrosa, JI.B. Illyctoroii, H.B. ['opOeHKO «XHUMHUECKHE aCTIEKThI SKOJIOTHI JJI YUalTuXCs
CTapUIMX KJIaccoB 00meobpa3zoBaTenbHbiX opranusauuid. Kypc nmo Beibopy. M.: Pycckoe cioBo —
yueOHuk, 2015.

4. Topbeuxo H.B., Tynukun E.U., [IIycmos C.b. MeTtoauueckrue peKOMEHIAlluU K y4eOHOMY
noco6uto C.b. llycrosa, JI.B. Illycrosoii, H.B. ['opbenko «Xumudeckue acreKkThl SKOJIOTUN» [UIs
yUYaluXxcsl CTapIIuX KiIaccoB olmieo0pa3oBarenbHbix opranunzanuid. Kype mo Beibopy. M.: Pycckoe

CJI0BO- yueOHUK, 2015.
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TEMATHYECKOE IINTAHUPOBAHME 3JIEKTUBHOI'O KYPCA
«XHUMMNYECKAS IKOJIOT' Us»

Ne ni/mm | laTa Tema ypoka
10 kaacc
Tema 1. BBeieHne B XUMHYECKYIO 3K0JI0THIO. (4 yaca)

1 06.09 | IlpeaqmeT XMMUYECKON IKOJIOTHH.

2 13.09 | XuMudeckne 3KOPETyISTOPBl — IMOCPEAHUKHA MEKIY OPraHU3MaMH U CpeZioi 0OUTaHusI.

3 20.09 | OcHoBHBIE (hYHKIIMH XEMOMEIHATOPOB.

4 27.09 | INomudyHKIMOHATBHOCTD TPUPOIHBIX XEMOMEINATOPOB.

Tema 2. XuMunueckue 3jieMeHThI B 0uocgepe. (13 yacon)

5 04.10 | DnemMeHTHI OMOTEHHBIC 1 BTOPOCTEIICHHEIE.

6 11.10 | buoreHHbIEe 3JIEMEHTHI — CBSI3YIOIIEE 3BEHO MEXIY KHBOW M HEKUBOM YaCTSIMH dKOCH-
CTEM.

7 18.10 | Poab coTHEUHOM SHEPTHUHU B SKOCHCTEMAX.

8 25.10 | buoreoXxuMHUYeCKUE IUKIbI SIEMEHTOB.

9 08.11 | PesepBHbIii 1 0OMEHHBIN (POHIBI XUMUYECKUX JIEMEHTOB B OMOTCOXUMUYECKUX ITUKIIAX,
WX B3aHMOCBSI3b.

10 15.11 | KpyroBopoTsl OMOTE€HHBIX 31eMeHTOB B Onocdepe. Kpyrosopot azoTa B 6nocdepe.

11 22.11 | IlpupoaHo-aHTpONIOreHHBIN UK hochopa B Orocdepe, ero OTINIUTETIHHBIE 0COOCHHO-
ctu. KpyroBopotsl yriiepojia u kuciopoja B Ouocdepe.

12 29.11 | BropocrenenHsie 35eMeHThl B onocdepe. Ctponimii-90 u nes3uii-137. PryTs.

13 09.12 | DKOJIOTO-XUMHUUYECKHI aCTIEKT MTPOUCXOKIACHHS M Pa3BUTHS )KM3HU Ha 3emiie.

14 13.12 | Hebuonoruyeckue cuHte3sl amMuHOKHCIOT U PHK. I'mOpuaHbie npeakoBbie MOJIEKYIbI
KHU3HU.

15 20.12 | Bo3nelicTBHE XUMHUYECKOTO KOMITOHEHTA a0MOTHYECKOTO (haKTOpa Cpeibl Ha )KUBBIC Op-
TaHU3MBI

16 27.12 | Bausiaue pH cpezpl Ha BBKMBaHUE OPraHU3MOB-THAPOOHMOHTOB. PacTeHus-
OMOWHINKATOPHI U JP.

17 17.01 | OGoOmienue mo Temam: «BBeeHHE B XUMUYECKYIO SKOJIOTHION U «XHUMHUYECKUE dIie-

MEHTHI B Ouocdeper.

Tema 3. IlonsiTHe 0 BelecTBaX — 3arpsA3HUTESAX OKpYsKawomeil cpeabl. TokcuunocTb. CTaHAAPTHI

Ka4yecTBa OKpYy:Kawleil cpeasbl. (8 4acos)
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18 24.01 | Bugp! 3arpsi3HEeHHIA OKpYXKaroLe cpepl. XMMUYECKUE 3arps3HEeHUs Kak Hanboee KO-
JIOTHYECKH OTIaCHBIE.

19 31.01 | [Ipu3Haku, XapakTepHU3yIOIIHNE 3arpsA3HsIomue BemecTsa onocdepsl. [Tyt Murpammim
3arps3HSIONINX BEIIECTB B Onocdepe.

20 07.02 | Xemocdepa. Tumsr TpanchopmManny KCEHOOMOTHKOB B IKOCUCTEMAX.

21 14.02 | Knaccudukanus 3arps3HEHUH 110 pa3IMYHBIM KPUTEPHUSIM.

22 21.02 | Xumuueckue U OMOXMMHUYECKUE THUITBI TPAHC(HOPMALIUH 3ar PSA3HSIOUINX BEIIECTB B KO-
cucTemMax.

23 28.02 | Tokcwmunocth. CTaHAAPTHI KAYECTBA OKPYKAFOIICH CPEIIBI.

24 07.03 | Knmaccudukamwsi 3JIeMEHTOB IO CTEIIEHH TOKCHYHOCTH. MeXaHU3M JIeHCTBUS TOKCHKAH-
TOB.

25 14.03 | O6o06menue mo Teme: «IIoHATHE O BEeleCTBAaX — 3arpsI3HUTEIIAX OKPYKAIOIIEH CpeIbl.
ToxcnunocTh. CTaHAAPTHI KAYECTBA OKPYKAIOIIECH CPEIBD) .
Tema 4. Ikosornyeckue npoodJjemMbl Xumuu atmocdepsnl. (8 yacon)

26 21.03 | Ctpoenue u coctaB aTMOchepsl.

27 04.04 | VI3MeHeHHMe KiIMMaTra — CJIEJICTBHE MAapHUKOBOTO 3(dekra. DHepreTuueckuii OamaHc
3eMuIH.

28 11.04 | Xumudeckue peakiuu B atMocdepe U e€ 3aluTHBIC CBOWCTBA.

29 18.04 | O30HHBIN IMT 3eMJIU U 0O30HHBIC JTLIPHI

30 25.04 | 3arpsizaurtenu Tponocdepsl. OKcuabl cepbl. KUCIOTHBIE 10K /IH.

31 16.05 | I'yOuTenbHOE BIMSHUE KUCIOTHBIX JOXKIEH Ha BOJHBIC M Ha3€MHBIE SKOCHCTEMBI, Me-
TAJUTHYECKUE KOHCTPYKIIUU, aDXUTEKTYPHBIC TAMSATHUKH U KJIMMAT.

32 23.05 | Okcugsl azota. POTOXUMHUYECKHI CMOT.

33 MoHooKcu/I yritepoia. DKOJOTHUeCKUe JOBYIIKA. TBEPAbIC B3BEIICHHBIC YACTHIIBI.

Tema 5. JkoJsioruvyeckne mpodieMbl XuMuu rugpocdepsi. (12 yacos)
34 30.05 | Yucras u 3arps3HEéHHAs BOJIA.
35 Hcrounuku 3arps3HeHus BOJI.
11 kiace

36 OBTpodukaius BogoEMoB. CTOUHBIE BOJIBI U UX 00pabOTKa.

37 buonorudeckre MeToIbl OYMCTKH CTOYHBIX BO/I.

38 DU3NKO-XUMHUYECKHE CTIOCOOBI YAaIeHUs 3arps3HEHHH.

39 MerTainibl ¥ UX COSIMHEHUS KaK 3arpsi3HUTENN BOJBI.

40 PTyTh KUK TOKCHKAHT BOJIHOU CpEJIbI.

41 3arpsi3HeHue BOIHOW CpeIbl CBUHIIOM.
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42

Kagmuii kak 3arpsi3sHUTENb THIPOCHEPHL.

43 Xnopopraunyeckue u pochop- OpraHMuECKUue COeTUHEHHUS.

44 Jpyrue 3arpsi3HATEIN BOBL.

45 TennoBoe 3arps3nenne. CmeHa ¢uiopbl U (ayHbl BOJHBIX SKOCHUCTEM KaK CIIEICTBHUE
TEIUIOBOTO 3arpsSI3HCHMSL.
Tema 6. JkoJ10ro-xuMHYecKue MpoodaemMsl Jutocdepsl. (7 4acos)

46 [Ipupoanbie pecypcsbl.

47 OTtxompl. be30TX0aHbIE W MAJIOOTXO/HBIC TEXHOJIOTHH. AJIbTePHATHBHBIC MaTCPUAITBI H
VMCTOYHUKH SHEPTHH.

48 [TecTrnm b

49 Paznuunble MEXaHU3MBI BO3IEHCTBHS MECTUIMIOB HA )KUBOM OPraHU3M.

50 Y 100penus u peryiasTopbl pocTa U pa3BUTHS PACTCHUH.

51 XUMHUYECKUE HCTOTHHUKH TTHIITH.

52 O6o0mmenne mo Temam: « IKOJIOTHIECKHE TPOOTIEMbI XUMUHU aTMOCchepbl», «IKOJIOTHYE-
CKHE TIPOOJIEMbI XUMUH THIPOCHEPB», « IKOIOTO-XUMHIECKUE TIPOOIIEMBI TUTOCHEPHI».
Tema 7. PanimoakTHBHOCTb KaK 3arpsisHa0muii paxkrop. (4 yaca)

53 [Ipupona ¥ HCTOYHHUKHU paTUALIAH.

54 Bo3spacraromnuii ypoBeHb pagn0aKTUBHOTO 3arpsi3HEHUs] OMoc(epsl — CIENCTBHE XO-
3IMCTBEHHON ¥ BOGHHOH AESITEIHLHOCTH YEIOBEKA.

55 buonoruueckue moBpekeHMs, BbI3bIBAEMbIE paidaliuei.

56 CriocoObl yTUiIM3aluy paJloaKTUBHBIX OTXOJIOB. SlaepHas sHepreTuKa U SKOJ0ruuecKas
OIICHKA OMACHOCTH MPHU MOJIYYEHUU U UCTIOJIb30BAaHUHN aTOMHOU SHEPTUHU.

Tema 8. Jkousiorus u d3Hepreruka. (3 yaca)

57 DKOJOTUYECKHE U XUMHUECKHE aCTIEKThl SHEPTeTUUECKUX MpooiieM

58 TpaguIMoHHbIE U aTbTEePHATUBHBIE HCTOYHUKU SHEPTUU

59 O6o06menue mo Temam: «PaarnoakTHBHOCTD KakK 3arpsA3HAOMUN (GakTop» U «IKOJIOTHS U
SHEPreTHKAY.

Tema 9. JkoJI0rHYecKNii MOHMTOPHHT. (3 yaca)

60 Bbuonnnukamnus.

61 XUMHUYECKUE METOBI KOHTPOJIS 3arpsi3HEHUH.

62 OOHapy)eHUe U U3MEPEHHE PATMOAKTUBHOTO 3arpsi3HEHUSI.

Tema 10. XUMUKO-IKOJTOrHYECKH i MPAKTUKYM. (7 4acoB)
63 BocmpousBenenue n3BeCTKOBOTO IHUKIIA.
64 Omnpenenenre mokasarenei KauecTBa BOIbI (TPO3PaYHOCTh, IIBET, 3aax, KUCIOTHOCTB).
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OmnpeneneHue coiepKanus B BOJIC pACTBOPEHHOTO KUCIOPO/IA.

65 OmnpeneneHrne OTHOCUTENBHOTO KOJINYECTBA IOUBEHHBIX HUTPATOB.
OmnpeneneHne HOHOB THKEIBIX METAIIOB B 1OYBE (0OHAPY)KEHUE NOHOB MEJI 1T CBHHIIA
MIPY TIOMOIIY KaueCTBEHHBIX PEaKIIHi).
66 Kpecc - canar kak TecT-00BEKT IS OLIEHKH 3arps3HEHUS IOYBHI M BO3IyXa.
67 OreHka 3arpsi3HeHUs BO3AyXa MO COCTOSIHUIO XBOU COCHBI.
68-69 Hrorosas koH(pepeHIIHS.
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