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|. HOACHUTEJBHASA 3AIINCKA
HanpaBJ/jieHHOCTh NPOrpaMMbl — eCTECTBEHHOHAYYHAsI
YpoBeHb NporpamMmel - 0a30BbIi

1.1. AKTyaJIbHOCTb M 0COOCHHOCTH MPOTrPAMMBI

Cucrema o01ero o0pa3oBaHus HE BCET/Ia MOXKET 00€CIeYUTh 00ydaromInXCsl
TaKUM YypOBHEM O0Opa3oBaHUs, KOTOPBIM OyIeT MOCTATOYEH IJIs pealn3aliy uX
CITOCOOHOCTEM B BEIOpAHHOM cdepe NesITeNbHOCTH.

JlomonHuTeNbHAs oOLIepa3BUBAlOas MporpaMma «XUMHS U OKpYy’Karolas
cpena» (manee — Ilporpamma) HampaBieHa Ha pa3BUTHE U (POPMHUpPOBAHUE Y
o0yyaromuxcsi IeIOCTHOTO TPEACTaBICHUs 00 OKpy’Kalolled cpeie Ha OCHOBE
MOJIyYEHHBIX XMMHUYECKUX 3HaHUU. B xone peanusauuu IIporpammsl oOydaromuecs
COBEpUICHCTBYIOT CBOM YMEHHMS U HABbIKM B PEIICHUM NPAKTHMUECKUX 3a/ad, 4YTO
CHOCOOCTBYET pa3BUTHI0 Yy HHUX JIOTUYECKOTO, WHKEHEPHO-TEXHUYECKOTO U
HKOJIOTHYECKOTO MBIIIICHUSI.

[Ipenycmotpennas IIporpamMmoii peanu3zanusi MeKIPeIMETHbIX CBS3EH
MO3BOJIUT OOYYAIOIIUMCSI OCYIIECTBUTh MHTErPAIIMI0 UMEIOIIUXCS TIPEACTaBICHUN B
LEJIOCTHYK0 KapTUHY MHUpa, a IMPAKTUYECKUE 3aHIATUA U IPOECKTHAs JESITEIbHOCTH
COBEPIIIEHCTBOBATh YMEHUS U HaBbIKK, HEOOXOIUMBbIE JIJIs1 IPOBEICHUS UCCIICI0BAHMS,
conocrapiieHus (aKTOB, aHAIKM3a MOJTYYEHHBIX Pe3yJbTaToOB, paboThl ¢ MprubopamMu 1
pEaKTUBaMH.

JlononHuTenbHas obiepa3BuBatoias [Iporpamma MOKeT ObITH peaqu30BaHa B
mkonax r. bermopeueHcka ¢ 1eNbI0 MOMIEPKKU MPOPMIBHBIX U MPEAnpOdOUIbHBIX
npeaMeToB (XuMuu, orosoruu, pusukn). [lomydennsie B xoae o0ydenus mno [Iporpamme
TEOPETHUECKUE 3HAHWS W YMEHHUS peniaTh MPaKTUYECKHE 3aJaddl  TOTOBST
o0yyJaromuxcsi K NpoJ0JDKEHUI0 00pa30BaHusl MOCIE OKOHYAHMS IIKOJbI B Y4EOHOM
3aBEJACHUM MEJMIIMHCKOTO WM TEXHUYECKOro mpoduis u OyayT crmocoOCTBOBAThH
Pa3BUTHIO UHTEPECA K HAYYHOU eSITEIbHOCTH.

1.2. Heas u 3agauyu [Iporpammsl
Hean [IporpaMmmbl — pa3BuTHE Y 00YYAIONTUXCS HAYYHOTO 3HAHUS IO TTPEIMETaM
€CTECTBEHHOHAYYHOTO IIUKIIA, dbopmupoBaHUE HABBIKOB IIPOBEICHUS
CaMOCTOSTEIIbHOTO HAYYHOTO MCCIICIOBAHMUS, TIOBBIIIICHUE YKOJIOTHICCKON KYIbTYpHI,
MOJTyYCHHE TIPEICTABIICHUI 00 OKpY>KAIOIICH cpejie C O3 XUMHUSCKHUX SBJICHUH.



3agaum IIporpammnbl
Oobpa3oBarenbHbIE
OCBOCHHE 00YyUYalOIUMHKCS 3HAHUN 00 OOIIMX 3aKOHOMEPHOCTSIX (POPMHUPOBAHUS U
(GYHKIMOHUPOBAHUS IKOCUCTEM, O XapaKTepe aHTPOMOT€HHOI'O BO3JCUCTBHUS Ha
OKPYKAIOIIYIO CPEey U METOJIaX OLIEHKH 3TOr0 BO3/ICUCTBUS;
(dopMupOBaHKE CUCTEMBI HKOJIOTMYECKH OPUEHTUPOBAHHBIX JIMUYHBIX [IEHHOCTEH.
Pa3BuBawiume
pa3BUTHE TI03HABATEIbHBIX MHTEPECOB W HWHTEUIEKTYaJIbHBIX CIIOCOOHOCTEN
oOydaromuxcsi B Mpolecce MpoBeneHHUs  (PUBUYECKHMX W XUMHUYECKUX
AKCIIEPUMEHTOB;
Pa3BUTHE JJOTUYECKOTO MBIILICHUS 00Yy4arOIINXCS;
Pa3BUTHE HABBIKOB IJIAHUPOBAHUS UHIMBUIyaIbHOU PabOTHI;
pa3BUTHE YMEHUN CaMOCTOSTEIBHOIO MPUOOPETEHUs] 3HAaHUN B COOTBETCTBUU C
BO3HUKAIOIIMMU KMU3HEHHBIMU TOTPEOHOCTSIMHU.
BocnuraresbHblie
BOCIIUTAHNE HABBIKOB KOMMYHHUKATHUBHOMU IEATEIHLHOCTH;
CO3/1aHKE YCIIOBUH JJIsl YCIEIIHON coluanu3aiuy pedeHka myreM (GopMHUpPOBaHUS
KOM(pOPTHOM MCUXOJOTUUECKON 00CTaHOBKH;
BOCIIMTAHUE Y O0YYAIOIIMXCSl OEPEKHOI0 OTHOLICHHUS K OKPY’KaIOLIEH cperie;
BOCIIUTAHUE OTBETCTBEHHOIO IOAXOAAa K CBOMM JCHCTBUSM B  IIPOLECCE
B3aMMOJICHCTBHS C OOBEKTAMU OKPYKAIOLIEH CPEIbL.

1.3. Bozpact o0yuarommxcsi o Ilporpamme
[TporpamMma « XuMus v OKpyKaroIas Cpesiay akTyanbHa s yuanmxcs 14-15ner,

IMPOABIIAOIINX MHTCPEC K U3YUCHHUIO CCTCCTBCHHOHAYYHBIX AUCIHUTLIIH.

1.4.®opma u pe:xuM 3aHATHI
Cpoxk peanuzaunuu [Iporpammet: 1 yueOnsiii rog, Bcero 180 uaca.
Ipoao/KUTEILHOCTD 3aAHATHIA
['pynmoBble TeOpeTUYECKUE U MPAKTUYECKUE 3aHATHS TPOBOJATCS 3 pa3a B HEZIEIIO,

MIPOIOJIKUTEIILHOCTS - 2 Jaca.

B xone o0y4aenust o [Tporpamme peann3yroTcs CleIyIOIIe BUIBI IESITEIbHOCTH:
BBITIOJTHEHHE IPOSKTHBIX U MPAKTHYECKUX padoT;
MOJICJTIPOBAHKE U3yYaeMbIX MPOIIECCOB,;
YCTHBIE COOOIICHUS 00YJaIOTIXCS C MTOCIISTYIOIIEH TUCKYCCHUEH TI0 TEME;
paboTa B TpyIax;
paboTa co CPaBOYHOM JIMTEPATYPOH, SHIMKIIONEAUIMH, pecypcamu Internet.
OO0yueHue 1o mporpaMmme O4HOE.



1.5. Ilnanupyemble pe3yabTaThbl

B pesynbpTate 00y4eHHs 110 IporpaMMe 00ydaronuecs Moxy4ar IpeIcTaBIcHIe

00 OKpyXKaromemM MHUPC C IMO3UIHUH XHUMHYCCKHX HBH@HHﬁ, OBJIaACIOT CUCTEMOM

AKOJIOTUYCCKUX 3HAHUU.

OOyuaroiyecs 0yayT 3HATh:

® HKOJIOTMYECKHE 3aKOHBI, paBUjia, Hay4yHbIe (haKThI;
® EIUHCTBO B CUCTEME «YEJIIOBEK — OKPYXKAIOIIAs Cpeaar;
® OCHOBBI MOHUTOPHHIA OKPY’KAIOLIEH CPEBI.

OO6yuatomuecs 0yayT yMeTh:

® UCIOJB30BaTh PA3IMYHBIC METOJbl MOHHUTOPHHTA OKPYKAIOIIEH Cpeabl B
MPaKTUYECKHUX padoTax;

® [IPUMEHATH IIOJIYYCHHBIC HABBIKA IIPU BBIIIOJIHEHUM IIPOEKTHBIX HAy4HO-
MCCIIE0BaTENbCKUX padoT;

® OIpeesiTh YPOBEHB 3arPSI3HEHHOCTH BO3/1yXa, BOJbI, TOYBHI;

¢ AHAJIM3HUPOBATH AAHHBIC, ITIOJTYUYCHHBIC IIPH U3YYCHUN COCTOSHUS OKOCUCTEM CBoOCH
MCCTHOCTH,

¢ IIPOrHO3UpPOBATb HaJIBHefIHJI/IC W3MEHEHMS YKOCUCTEM CBOCH MCECTHOCTH,

®  KCMOJB30BaTh MPUOOPHI, HEOOXOAUMBIE JIJISl U3YUEHHS KOJIOTUIECKUX (PAKTOPOB U
KOMIIOHEHTOB AKOCHUCTEM, PUOOPHI U PEAKTUBBI JJII U3YUYCHUS XUMHUUYECKUX
BEIIIECTB OKPYKAIOIIEH CPEIbI.

B xoxe peanuzanuu mporpaMmbl MPEAIoaraeTcsi pa3BUTHE Y OOyYarommuxcs

ClICaAyIOIUX JUIHOCTHBIX KA1€CTB:

KOMMYHUKa0€IbHOCTb;

TBOPYECKHUH MOXO/T K PEIICHUIO ITOCTaBICHHOM 33/1a4K;
ITO3HABATEIILHBIN UHTEPEC;

CaMOCTOSITEIIbHOCTb ITPU MTPOBEICHUH PabOTHI,
OepeXKHOE OTHOIIECHHUE K TPUPO/IE.

1.6. ®opMbI aTTECTALMHU 00YUYAKOIIUXCS

TEMaTHUCCKOE TECTUPOBAHHE;
3alllUTa POEKTa;

y4acTHe B OJIMMITHA/IC,

co0ecenoBaHueE;

BBICTaBKH OTYETOB 10 IIPAKTUIECCKUM PadOTaM;



BBICTaBKH PE3YJIbTATOB TBOPUECKOM pabOTHI.

JUI1 MOHMTOpHMHIA pPE3yJIbTaTUBHOCTH OOpa30BaTENILHOTO IIpolecca 110

KOHTPOJIA:

[Iporpamme «XuMusi U OKpY’Kawomlas Cpella» HCHOJIb3YIOTCS CIECAYIOIINE BHJIbI

® [IpeABapUTENIbHBINA KOHTPOJb (IIPOBEpKA 3HAHUHN ydyaluXcsl Ha Ha4aJlbHOM
sTane ocBoeHus [IporpaMmbl) — BXOJHOE TECTUPOBAHMUE;

® TEKylIUH KOHTPOJIb (B T€YEHUE BCEro cpoka peanuzauuu [Iporpammer);

® HWTOTOBBIM KOHTPOJIb (3aKJIFOUUTENbHAS IPOBEPKA 3HAHUI, YMEHUI, HABBIKOB
1o uroram peanuszauuu [Iporpammer).

I1. YueOHnblIii (TeMaTH4eCKMii) IJIaH

No | HaumenoBanmue pazfaenoB uteM Bcero B ToMm uncne ®opma
yacoB | Teopus | npak |(Mcnonws3oBaHue | arrtecranuu/
TUKa |000pYyJOBaHUSA | KOHTPOJIS
Hcropus
1. | B3anmoorHOMIEH M 10 8 2
YeJIOBEKa M IIPHPO/bI
Yenosek u mpupoja B JlaTumk
1.1} nanexom IIPOILJIOM: 1 1 TEMIIEpaTypbl
MIPUCBaUBAIOILIEe (TepMoOTapHBIii)
X034HCTBO
ITepexon uenoBeka K JlaTunk
12. MIPOU3BOIALIEMY XO35HCTBY 1 1 TEeMIIepaTypbl
(TepMOTIapHBIii),
CIIUPTOBKA
1.3 | Ot xonecHu1bI 10 1 1
camoJiera
Yenosek U npupoaa B BricraBka
1.4 | Hacrosimem 1 1 «DKOJIOTUYECK
WHTUTIaKaT»
Hewucuepnaemeie u JlaTunk
15 ycyepnacMble HCTOUHUKH 1 1 TEeMIIepaTypbl
SHEPTUH (TepMomapHBIii)
1.6. | AJIbTEpHATUBHBIC HCTOYHHKH 2 1 1
SHEPIrUU
IIpeBpaiieHue pa3HbeIX BUJIOB BricTaBka
1.7. SHEPIrUM JIpYr BApyra 2 1 1 OTYETOBIIO
MPAaKTUYECKOMN
pabote
IlyremecTBue B mpeaAMeT Buxkropuna
18 | Xumus 1 1




MupoBsoii okeaH —

2. | KkoJIBIGEIb KU3HU HA 6 2
jIanere 3ems
2 1. | Bona u e€ cBoiicTBa 5 1
Ponbs mupoBoro okeana B BricTaBka
2.2. | ctabuin3anuu TpUPOIHBIX 3 1 OTUYETOBIIO
YCJIOBUI HA MMOBEPXHOCTH 3EMJIU MPaKTUYECKOU
pabote
2.3 | HeoObikHOBEHHOE MyTEIIECTBHE 1
OJIHOMU KaIrulx
Bbuocdepa - cpena
3. | o0uTaHus BCero JKMBOroHa 16 8
3emure
3.1 | OKxomorus u 3IeMEHTBI 3 2 [Tpu6op nus
9KOJIOTHYECKUX CUCTEM oTpeeNeHus Co-
CTaBa BO3]lyXa
392, CocTaB ¥ TUIIBI 3KOCHCTEM . .
3.3 | Yro Takoe 6uochepa 1 1
3emun
3.4 | buonornueckoe 1
pasHoobpasue 6uocdeps
PaznooOpasue ycioBuil )KU3HU
35 3emie, ero 1
TIPUYHHBI
3.6 | PacmpocTpanenne ;xuBbIxX 1 1
OpraHU3MOB Ha 3emJie
Cpena obuTtaHus KHUBBIX [Tpubop st
3.7 OpraHU3MOB: U3 YETO OHA 1 OIIpEACIIEHUs CO-
COCTOHUT CTaBa BO3]lyXa
DakTOPBI OKPYKAOLIEH
3.8 Cpenbl U UX BO3/CHCTBHEHA 2 1
OpraHU3MBI
3.9. | bruocdepa, yenosek u 4 2
HOoOoc(epa
3.9 | Haunnaromemy pepmepy 1 Ypoxk
1 | «MuHepanbHbIe yI0OpEeHUs KOMIUIEKCHOTO
IPUMEHEHHS
3HAHUU
4. | XuMHA OKpYKaKoLen 32 o5
cpeasbl
HopmupoBanue 3arpsa3sHeHui [TpuGop st TectupoBanue
4.1. | okpyXarouen cpeabl, MOHATHS 5 5 OIIpEACIIEHUS CO-

Y KpUTEPUHU
HopMmuposanus: JI/I, JIK,
I11B, BAK.

cTaBa BO3IyXa




4.2. | Xumuueckue 3nemenmol 6
ouocghepe
4.2. | buoreHHsle XxuMu4eckue
1 | 2JIEMEHTHI
4.2. | buoreoxumuueckue
2 | nukisl. Kpyrosopor asora
4.2. | Kpyrosopor kuciopoja u
3| asora
IIpaxmuueckas paboma BricTaBka
4.2. | KauecTBEeHHOE OIpeIeIeHUE OTYETOBIIO
4 | TSDKENBIX METAJUIOB B BOJIE MPAKTUIECKON
pabore
4.3. | Ikonozuueckue
npooaemvt ammocgepot
4.3. | Ctpoenue u cocra NuTtepakTuBHas
1 | aTMocdepsr urpa
ATtMocdepa kakcBeTOQUIBTP
4.3. 3aCOpeHHOCTh aTMOC(ephl
2
4.3.3 | OCHOBHBIE HCTOUHHUKH [Tpubop nns
3arpsi3HEHUs1 aTMOC(EpPhI OIIpeIeIICHHs CO-
CTaBa BO3/1yXa
4.3.4 | IlapaukoBslii 3ddext kak
MHOT0()aKTOPHOE SIBIICHHE
4.3.5 | O30HOBBII IUT U
030HOBAas JbIpa
Oxkcupl cepol U azota. Mx
4.3.6 | ycrounuxu B atMocdepe.
Kucnotnsie noxamn
Ipaxmuueckas paboma Order
4.8.7 «I3y4eHne KUCIIOTHOCTH
0CaJIKOB»
4.3.8 | ®OTOXUMHUUYECKHUNA CMOT Anmnapar s
MPOBEJICHUS XU-
MUYECKHUX MPO-
eccos (AIIXP
CoBpeMeHHbIe cTIOCOOBI OUUCTKH [Tpubop s TectupoBanue
4.3.9 | BIOpOCOB (abcopOnus, OTIpeieNIeHuUs CO-
azcopouus, CTaBa BO3/yXa
KOHJICHCAIIHSI, KaTalln3)
4.4. | IKkonocuueckue
npooaemvl cuopocghepot
4.4.1 | XuUMHYECKHUH COCTAB BOJIbI




4.4.2

Ilpaxmuyeckas paboma
«Omnpenenenue
CoJIepKaHusI HOHOB
BOJIOPO/Ia B BOJIEH

BricraBka
OTYETOBIIO
MPaAKTUYECKOU
pabore

443

Yucras u 3arps3HEHHAs BOJA.
OuncTKa CTOYHBIX
BOJ

4.4.4

Ipaxmuueckas paboma
«OnpeneneHnue aMMHuaKa 1
MOHOB aMMOHUS B BOJIE»

BrictaBka
OTUYETOBIIO
MPAKTUYECKOU
pabote

445

XuMHUYECKUe CrocoObI
yAAIEHUs 3arpsI3HEHUI

TectupoBanue

4.4.6

CHHTEeTHYECKHE
MMOBEPXHOCTHO-aKTUBHBIC
BEII[ECTBA KaK 3arps3HUTEINN
ruapochepbl

447

HMcTouyHUKH TUOKCUHOBOTO
3arpA3HCHUS BOAbI

448

DKCKYypCHs HA OUYUCTHBIC
COOPYKEHUS

4.5.

IKonozuueckue
npooemvl numocgepol

451

Knaccudukamms
[IECTULNIOB

45.2

KomiiekcHas cucrema
3aIUTHI PACTCHUN

453

Ipakmuueckas paboma
«OrnpeneneHune TSKEIbIX
METAJIJIOB B [TIOYBE)

45.4

Hutpatel 1 HUTPUTBL, UX
BIIMSIHUE HA OPraHUu3M
YeJI0BEKa

JlaTuuk HUTpAT-
MOHOB

455

Ipaxmuueckas paboma
«Onpenenenne
OTHOCHUTEIILHOTO
KOJIMYECTBA TIOYBEHHBIX
HUTPATOB»

BricraBka
OTYETOBIIO
[IPaKTUYECKON
pabote

4.6.

IKonozuueckui
MOHUMOPUHZ

16

13

46.1

3aI[aHI/I OKOJOTHYCCKOI o
MOHUTOPHHTA

4.6.2

buonnankanus.
XUMHUYECKHE METOIBI
KOHTPOJIA

4.6.3

Metoabsl MOHUTOPHHTA
BO3JIYIIIHOW Cpeabl
IIpakmuueckas paboma
«O1neHKa 3arpsi3HeHHs BO3AyXa
10 COCTOSIHUIOXBOU COCHBI»

Otuyer




4.6.4

MeTto1b1 MOHUTOPHUHTA
BO3JYILIHOW Cpebl
Ilpakmuueckas
paboma«Onipenenenue
YUCTOTHI BO3IyXa 10
JUIIARHUKAM»

Otuer

465

MeTo1bl MOHUTOPHUHTA
BO3AYILLIHOW CpEbl
Ilpakmuueckas paboma

«Cuer — HHIAUKATOP YU CTOTLL

BO3ayXa»

Otuer

4.6.6

MeTo1bl MOHUTOPUHTA
BO3AYILIHOW CpPEeJIbl
Ilpakmuueckas paboma
«Omnpenenenue
3aMbIJIEHHOCTH BO3/1yXa

Otuer

4.6.7

MeTo1bl MOHUTOPHUHTA
BO3yLIHOM CpeIbl
Ilpaxmuueckasn paboma
«O1eHKa YUCTOTBI
aTMOC(epHOTro BO3AyXa IO
BEJIMYNHE
aBTOTPAHCIIOPTHOMN
Harpy3Km»

Otuyer

4.6.8

MeTo1bl MOHUTOPUHTA
BO3JIYIIIHOW Cpeabl
Ilpakmuueckas paboma
«PacTteHust — MHIUKATOPBI
TJIOA0OPOAMS TTOUBY

Otuyer

4.6.9

Meroasl MOHUTOpUHTA
BO3JIYIIIHOW Cpeasl
Ilpakmuueckas paboma

Otuer

«Pacrenus - HHAUKATOPLI
KHCJIOTHOCTH IMOYB»

46.1

Meroasl MOHUTOpUHTA
BO3JIYIIIHOW Cpebl
Ipaxmuueckas paboma
«PacTenns — HHAUKATOPLI
BOJHOTI'O pEXUMa IIOYBY

Otuyer

46.1

MeToapl MOHUTOPHHTA
BOJIHOM Cpefibl
Ilpakmuueckas paboma
«OprasoJyienTuYecKue
IIOKA3aTeNN BOABI»

Otuer

46.1

MeTto1b1 MOHUTOPHUHTA
BOJHOU Cpe/bl
Ilpaxmuueckas paboma
«KecTKkoCTb BOOBI»

Otuer

10




46.1

MeTo1b1 MOHUTOPUHTA BOJHOM
cpenst [Ipakmuueckas paboma
«Uccnenosanue
BOJIOIIPOBOJIHOM BOJbI»

Otuer

4.6.1.

[TpoGiieMbl 3aIIUTHI
OKPYXKAarOILEH Cpepl

4.6.1.

[IpoGnembl 3aIUTHI
OKPYXKarOILEH Cpepl

Ypok- cya

4.6.1.

['mobGanbHbIe TOCIEACTBHS
3arps3HeHust aTMoc(epsl

Cemunap-
NPaKTUKYM

Kceno0MoTuKHN M UX
BJIUSAHHE HA

OKPYZKAIOIIYIO Cpexy

13

10

5.1

ToxcuHEBL. OBl
ToxcukanTel. Mepsl
TOKCHUYHOCTH BEIIECTB

TectupoBanue

5.2.

Memannvi-moxcukanmaoi
OKpycarouieil cpeonl

5.2.1

AHTpOIIOTeHHas
TOKCHKALMS [JIaHETHI

522

CBuHen, KagMUH, pTYTb —
HEOpraHUYecKue
KOTOKCUKAHTBI

5.2.3

AHTpPOIIOTE€HHBIE
VICTOYHMKH TSKEIIBIX
METAJUIOB

524

CBUHEIN KaK TOKCUKAHT
OKPYKaIOIEeH CpeIbl.
CBuHel B UILEBBIX LIETISIX
Ipakxmuueckas paboma
«Onpenenenne
COEeIMHEHNN CBUHIIA B
MOYBE U PACTEHUSAX»

Otuer

525

Kaamuit kak TOKCHKAHT
OKpYKarolleu Cpeibl.
KagmMuii B THIIIEBBIX
LEILIX

OTtuer

11




Ilpaxmuyeckas paboma
«Omnpenenenue
COeIMHEHMI KaaMHs B
OKpY’KaloIlen cpeae»

5.2.6

Pryrb. AManbsramel. PryThkak
ononua

5.2.7

AJfoMUHHUH KaK

TOKCHKAHT OKpYXKaromieu
CpEeIBL.

Ilpaxmuueckas paboma
«OnpeneneHne aTtOMUHUSB
CTOYHBIX BOJIaX»

Otuer

5.3.

Paouayuonnoe

3azpazHenue oKpyxycarouell cpeowt 7-6-1

531

PagnoakTuBHOCE.
Hctounuku
palrOaKTUBHOCU—
KOMIIOHEHTBI ITHIIIEBEIX
neneu

5.3.2

IIpakTHueckoe UCIIOIb30BaHNE
VOHM3UPYIOUIEH pafuanuu

5.3.3

ATOMHasi PHEPreTHKA: 3a U
IIPOTHUB

5.4.

Mumnepanvhuie yooopenuau
nocineocmeus ux
npumenenus

54.1

B3auMocBs3b u
B3aNMMO3aBHUCHUMOCThH
pacTeHui U OYBBI

Haruuk pH

54.2

3HaueHHne
mukpossiementos (B, Cu,
Mo, Mn, Zn u ap.) nns
JKU3HU PACTCHUU

543

ITocaencTBus
HecOaaHCUPOBAHHOTO
MMPUMCHCHUA
MHUHEpaJIbHBIX Y100pEHUH.
[TpakTnueckas pabora
«OrnpeneneHue HUTPATOBB
OBOIIAX U QPYKTAX»

5.5.

Kcenoouomuxu

opeanuuecKko20 npoucxoxcoenusn 16-11-5

551

AJnKamonasl.
Ilpakmuueckas paboma
«Omnpenenenue koderHa B
HAITUTKaX)

Otuer

552

beH3011 1 ero npon3BOIHBIE KaK
TOKCUKAHTBI OKPYXKarouien
Cpensl
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5.5.

[TommapomaTtnyeckue

3 | YTIeBOAOPOIBI . .
5.5. | AAT: ucropus cunresa u 1 1
4 | TpMMEHEHHs
Husnpun,
neHTaxJyopdeHon,
5.5, TuxJ10oc Kak 1 1
S | ToKCHKAHTEI OKpYy>Karo1en
cpebl
5.5. | [lectunmael 1 1
6
®opmanpaerua. OnacHoCTh
55. JIPEBECHO-CTPYKEUHBIX 1 1
7|
Hedrs. 3arpssuenue Hatunk pH  [OT4er
OKpy’Karomien cpeasl HeThio
U HePTePOaYKTaMHU.
Ipakmuueckas paboma
8 «Omnpenenenue
He(TEPOAYKTOB B BOJIC»
5.6. Jlexapcmea u 300posve
[TpaBuna rpaMOTHOTO
5.6. oOparieHus ¢ 1 1
1 JIeKapcTBaMU
JIekapcTBeHHBIE ITpenapaTsl
5'62' [MULIEBBIX LEIIX 2 1 1
5.6. | AJuleprus u 3arpsa3HeHne 1 1
3 | OKpy»XKaromieil cpeipl
Ilpaxmuyeckas paboma Otuer
«AHaIN3 HEKOTOPBIX
5.6. JIEKapCTBEHHBIX NIPENApaTOB: 2 2
4 acIMpUHA,aHATEIUHA,
TJIALIAHAY
6. | ZKuBoii opranusm u 37 27 10
XUMMUS
Ponb 3nemenmos 1 1
6.1 INIEKMPOIUNO8 U 600bl
0715 OP2aHU3MA YeN06eKA
Kucnopona u 030H. Amnmapat st Oruer
6.1. | Kucnopon — ocHoBa 3 3 [POBEJICHUS XU~
1 | )XU3HEAEATEIbHOCTH MHUIECKUX peaK-
’KUBBIX OPTaHM3MOB uii (AIIXP)
I'anorensl. Pons Armnapar ais
TAJIOT€HOB U UX [IPOBCACHHUS XU~
6.1 COETMHEHUH B 3 3 MHYCCKUX peak-
2 KU3HEIEATEIIbHOCTH it (AITXP)
OpTaHU3MOB
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Cepa - cocTaBHas 4acTh Amnmapat st
6.1 | kommonentos 6enxoB.Cepa 2 2 POBEICHUS XH-
3 |- arpod’JI€MEHT MHUICCKUX peaK-
i (AIIXP)
Posib anekTponuToB B
6.1. noxanepxanuu PH cpenst 2 2 Hatank pH
4 opraHusma
Azot u pocdop B cocTase Anmapat st
6.1. OPraHUYECKHUX BEIIECTB 3 3 [IPOBEIACHUS XU-
S | xuBoro opraHusma MHICCKUX PEaK-
i (AITXP)
Honbl MeTaninoB —
CTaOMIIN3aTOPbI
6.1. TPETUYHOMN CTPYKTYPhI 2 2
6 Oelka, UX poJib B 0OMEHE
BEIICCTB
PoJib HOHOB 1IETOYHBIX U
HIETOYHO3EMENbHBIX
6.1. | MeTa/uIOB B OOMEHE BEIIECTB U 2 2
7 | mognep:kaHusI TOCTOSHCTBA
BHYTPEHHENCPEIbI OpraHu3Ma
Pousb xenesa B Amnmapat s
6.1. | oOpazoBaHuu 1 1 TIPOBE/ICHUS XH-
8 | OWoNOrMYecKHu aKTHBHBIX MHUYICCKUX PEaK-
BEIIIECTB OpraHu3Ma it (ATIXP)
Bopa B cocrase
6.1. | knerounnix CTPYKTYP 3 3
9 opraHusma
Kauecmeennulii ananuznpooykmoe jxcu3zneoeamenbHocmu
6.2 0p2anu3moe
Ipaxmuuyeckas paboma 1
6.2. | «KauectBennsiii anamus 3
1 OpPTaHUYECKUX BEIIECTBY
Ipaxmuuyeckas paboma 1
6.2. | «O0HapyxeHue OenKa B 3
2 | GMoJIIOTHYECKOM
MaTepHuaie»
Ipaxmuyeckas paboma 1
6.2. | «O0HapyXeHHE HOHOB 3
3 | KanbIUsA U MarHus B
KOCTHOM TKaHW»
Ilpaxmuyeckas paboma 1
6.2. «ObHapyxeHne KaTHOHOB 2
4 | 6ronornueckux cpem»
Ilpakmuueckas paboma 1 BricraBka
6.2. | «OOHapyXeHHE aHNOHOB 3 OTYETOBIIO
5 | GuonoruYecKux cpem» MPAKTHYECKUM
pabotam
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7 | Haywno 15 11 4
HcC1eJ0BATeIbCKAs MIPOCKTHASA
JesITeIbHOCTh
TpeboBanust K 0POPMIICHHIO
71 NPOCKTHBIX HAYYHO — 1 1
MCCJIE[IOBATENBCKUX padoOT
Br160op Tembl
UCCIIEI0BATENbCKOM
1.2 pabotel. CocTaBiaeHue 2 2
Iu1aHa paboThI HaJ
IPOCKTOM
Brinonnenue npakTudeckon
7.3 | yactu:cOop Marepuaia, ero 4 4 1
UCCIICIOBaHHE
7.4 | OdopmileHre NPOEKTHBIX 4 4
pabor
7.5 | 3amuTa IpOEKTOB 4 3 TecrupoBanue
8. | 3aHumaresibHAs XUMUS 12 12
8.1 | OTKpBITHE IEPUOTUIECKOTO 3 3
3aKOHa
8.2 | XuMuueckas nepeMeHKa 1 1
8.3 | M.B.JlomoHOCOB — TBOpEII U 3 3
TeHUN
8.4 | Yuensle xuMuku B roasl BOB 3 3
8.5 | 3aknroueHue « Mbl 0epéM ¢ coboil 2 2
B JIOPOTY»
uTorg 180 123 |57

1. COAEP)KAHUE ITPOI'PAMMBbI
Pazjen 1. UcTopusi B3aMMOOTHOIIIEHUI YeJIOBEKA M PUPO/IbI

Hcrounrku sHepruu (McueprnaeMble M HeHcuepHaemble). «IKOJIOTMYEeCKUI
prok3ak». HeobxoaumocTs OepeXHOro0 OTHOIICHUSI K OKpYXarolel cpese. YenoBek u
MpUpOAa B TAJIEKOM MPOIILIOM: MPUCBAUBAIONIEE X034UCTBO. JIpeBHue moau. BinsHue
MIPUPOJHBIX YCIOBUI HA PACCEIIEHUE U 3aHATHS IPEBHUX JIFOACH.

OcHOBHBIE  3aHATHA  JAPEBHUX  JIIOJACH: CcOOMparenbCcTBO W OXOTa.
IIpucBanBaroniee xo341CcTBO. JIOKAJIbHBIN XapaKTep BIUSHUS IESITEIBHOCTH IPEBHUX
cobuparesneil 1 OXOTHUKOB Ha IPUPOLLY.

IIepexon denmoBeka K MpOU3BOIAIIEMY X034UCTBY. [Ipon3Boasimiee X0351UCTBO.
Bo3HukHOBeHHE 3emienenus U CKOTOBOACTBA. Bo3nelcTBHEe HA MPUPOAY APEBHUX
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3eMJICZICIIBIIEB U CKOTOBOJIOB. CTUXHMITHOE MPUPOIONOIb30BaHue. OIMyCThIHUBAHUE.
['uOenp nuBUIU3ALIIIA.

Ot KOJIECHHUIIBI 10 camoJieTa. MI3sMeHeHune XapaKkTepa IprupoaO0II0JIb30BaHUS B
IMpoHIeCCe pa3BUTUA YCIIOBCUCCKOTI'O O6IHCCTBa

Yenosek u mpupoaa B HacTtosimieM. [Ipsimoe u kocBeHHOE BO3JEHCTBHE
XO035IUCTBEHHOM JCSTENIbHOCTH YelloBeKa Ha npupoay. UHTpoaykius.

Heucuepmnaembie u ucueprnaeMble UCTOUHUKU SHEPTUU. VICTOUHHMKU SHEpPTUU
(ucuepraeMble U HeUCUYEpIaeMbie). « DKOJOTHUECKHI prok3ak». Heo0xommMocTh
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OEepeXHOr0 OTHOLIEHUS K OKpyJKaroleh cpene. AJbTepHaTHBHBIE HCTOYHUKU
sHepruu. [IpunuBHBIE 3IEKTPOCTAHIMU. DHEpPrus BeTpa. ['eoTepMmaiibHas >HEPrus.
buosnepreruka.

Ipakmuueckue 3a0anus
Mooenupyem sempsinoii 08ucamenns.
Cmpoum «po3y 8emposy c80ell MeCmHOCHU.
Tlpespawenue pasnoix 6u0o6 sHepauu opye 6 opyea.

Hazpesaem no-pasnomy (nepedaua mennogoiisnepeuu u3iyieHuem, menionposoOHOCMbIo,
KoHgexyuell).

Pa3nen 2. MupoBoii okeaH — KOJIbI0EIb JKM3HU HA MJIaHeTe 3eMJisl

Boma — camoe pacnpocTpaHEHHOE B MPUPOJIE XUMHUYECKOE COEAUHEHUE —
(daxTop hopMupoBaHUs PU3HMUECKON M XMMHUYECKON Cpelbl, KJIMMaTa U MOTOJbl Ha
Halllel IUIAHETe, BOSHUKHOBEHUS KU3HU Ha 3emiie. MupoBbIe 3amachkl BOAbI. [IpecHas
U cojeHas BOJAa. AHOMaJbHBIE CBOMCTBAa BOJBI. XMMHUYECKHH cocTaB MHpPOBOro
okeaHa. Yucrasg wm 3arps3HEHHas Boja. JleiitepueBas Boja M €€ BIUSHHE HA
OMOJIOTUYECKUM OOBEKT.

lIpakmuueckas paboma «M3yuaem guzuueckue u xumuyeckue c80UCmMEa 800bLy.

Hupkynsimust Boabl. Ponb rugpocdepbl B yCTOMYMBOCTH M CTAOMIM3ALUU
MIPUPOJIHBIX YCIOBUM Ha 3emuie. [ MapOIuTHIECKUI UK.

Ipaxmuueckas paboma «Mooenupyem npoyeccwi 8 cuopocgheper.

Ipaxmuueckas paboma « Oyenka gaopul u hpaymsvt 8000eM08.

Paznen 3. buocdepa - cpena o6uTaHusi Bcero ;KkuBOro Ha 3emJie

DKOJIOTHSL: UTO 3TO Takoe. HarpaBieHnst COBpeMEHHOM SKOJIOTHH. DKOJIOTHS - HAYKa,
M3yvarolias B3auMOOTHOIIICHUS )KUBBIX OPTaHU3MOB JIPYT C IPYTOM U C OKPY’Karolen
cpenoi, «Hayka o joMe». HampaBieHus: COBpEeMEHHOM SKOJOTHM: O0IIasi dKOJIOTHUs,
MIPUKJIIA/THAS KOJIOTHSL, SKOJIOTHS YEIOBEKA, IKOJIOTHS TOpoa (ypOoIKoorus). 3HaueHUe
AKOJIOTMYECKHUX 3HAHUN B )KU3HU COBPEMEHHBIX JIFOJICH.

Urto Takoe »skocucteMa. OCHOBHBIE KOMIIOHEHTBI 3KOCHCTEMBI. [loHsATHE
«OKOCHUCTEMAay, 001I1ast XapakTepucTrka. OCHOBHBIC KOMIIOHEHTBI 3KocHcTeM. OCHOBHBIC
AIIEMEHTHI IKOJIOTUIECKUX CUCTEM: BUI, TTOIYJISIIHS, COOOIIECTBO (OMOIIEHO3), IKOCUCTEMA
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(OuoreoliieH03). DKOIOrMUECKUE CBS3U, MPOCTENIIIAs KIIAaCCU(DUKAIMS: B3aUMOCBSI3U MEXKITY
KUBBIMH, & TAK)KE )KUBBIMU U HEKUBBIMU KOMITOHEHTAMU SKOCUCTEMBI.

Bun w momymsmus. OCHOBHBIE 3JIEMEHTHI JKOJOTHUYECKHX CHCTEM: BH,
TOITYJISIITNSA,CO00IIECTBO (OMOIIEHO3), SKOcHcTEMA (OMOT€OIICHO3).

IIpaxmuueckas paboma « Akéapuym —mooensb 3KoCUCmeMbly.

Bsaumocssi3u B OuonieHo3ax. [Iumessie nenouku. [IpoxyiieHTsI, KOHCYMEHTHI U
penyueHTsl. JKuBble OpraHu3Mbl - AaKTUBHBIE YYACTHUKM KPYTOBOPOTA SJHEPTUH U BEILIECTBA
B nipupoie. MHoroo6pasue Gpopm B3aMOICHCTBHS OPraHU3MOB JIPYT ¢ ApyroM. [puanHbl
Y CIIEJICTBHSI BHYTPMBHI0BOM KOHKYPEHIIMH. EMHCTBO CUCTEMBI «XUIHHUK - )KEPTBAY.

Yro takoe 6uocdepa 3emuu. buocdepa 3emnu - camas kpymHas NpuUpoIHAs
sKocucTeMa. bruocdepa — rnobanpHas 3KOCHCTEMA U KITFOUEBOE MOHATHE dKosorun. B.U.
Bepnajickuii — y4eHsblit, MbICTUTENH U yeioBeK. bruocdepa, uenosek u Hoocdepa. Yenorek
— €CTECTBEHHAs1 COCTaBIISAONIAst OHoC(hepsl.

buonorunyeckoe pasHoo6paszue Oouochepsl. [loBceMecTHOCTh pacnpocTpaHeHus
*m3HU Ha 3emite. Poib pactenuii B Onocdepe. BimsiHue )KUBBIX OPraHu3MOB Ha HEXXHBYIO
npupoxy. B. Y. Bepaajickuii u ero yuenue o buocdepe.

Yenopek B Omochepe. IlomoxurenbHoe W OTPHUIIATEIIBHOE BO3JCHCTBHE
X03IMCTBEHHOM JICATEILHOCTH UesioBeka Ha Onocdepy. Oxpana ouochepsl — ycaoBue
COXpaHEHMUS KU3HU Ha 3eMII€.

Pa3zHooOpasue yciaoBuil )knu3HU Ha 3eMiie, ero MpU4YuHbL. PacnipocTpaneHue sKuBbIX
OpraHn3MoOB Ha 3emyie. 3aBUCUMOCTb PACHPOCTPAHEHUS JKHMBBIX OPTraHU3MOB OT
pacnpeneneHuss CBeTa U Terla, HATMYUsl WK OTCYTCTBUS BOABI. JlesiHbIe MyCTHIHM,
TYHJpa, XBOWHBIE, CMEIIAHHBIE, IIUPOKOIUCTBEHHBIE U TPOIHUYECKUE JI€ca, CTEMH,
NYCTBIHU: TPUPOJHBIE YCIOBUSA, UX BIMSHHE Ha OHOJIOTMYECKOEe pa3HOoOpasue,
MPUCTIOCOOJIEHHOCTD UBBIX OPrAHU3MOB K YCIOBHSM OKPYXKAIOLIEH Cpe/ibl.

Cpena obutaHus )KUBBIX OPraHU3MOB: U3 4ero oHa coctouT. Cpena oOuTaHus.
[ousiTre 00 3K0I0rNYecKOM (haKTOPE KaK 3JIEMEHTE CPEJibl, OKAa3bIBAIOILIEM BO3/ICHCTBIE
Ha )KUBOU OPTraHU3M.

dakTopbl JKUBOW U HEKUBOU MPUPOABI. AHTPOTIOTEHHBIE (DAKTOPHI - (HhaKTOPBI,
CBsI3aHHBIE C ACATEIBHOCTBIO YelioBeKa. Mlepapxuueckas CTpyKTypa S3KOCUCTEM U CBOUCTBO
OMEPIPKEHTHOCTH. TOJEPaHTHOCTD U aAAIITALUs JKUBBIX OPraHU3MOB.

ConHeunas Heprus — riaBHas ABUXKYILAs CUjla MPOIECCoB B 3kocucTteMax. Poib
¢dboTtocunTe3a. bamaHc pacxogoBaHUsS MOCTYIUBIIECH Ha 3€MITI0O COTHEYHOU DHEPTHH.
[TpoayKTUBHOCTH POTOCUHTE3A U €T0 POJIb B TOACPIKAHUM COJIEPKAHUS KUCIIOPOIa B
aTMocdepe 1 KU3HU Ha 3eMIie.
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buocdepa, yenosek n Hoocdepa. CTparerus Npupo bl U CTPATETUS YETOBEUECTBA.
Crparerust ycroilunBoro pasBuTus. IlpuopuTeT coxpaHeHUs OOIIEMHPOBBIX H
HAIMOHAIBHBIX LIEHHOCTEN IPUPOJIONOb30BAHMSL.

Temwl npoexmos

Yemotiuusoe pazsumue u 6uocgepa.

DKocucmemvl U aHMpPONo2eHHoe 8030eticmaue.

OnmumanvHoe npupoOonob308aHue KAk HeoOX00UMbIL KOMIOHEHM YCMOUYUBO20
PA38UMUSIL.

Jlonzocpounvie npoeHo3zvl QuHAMUKU buocgepoi.

Cmpamezuyeckasn uzpa 4enoseyecmsa U ee 803MONCHbIE UCXOOWL.

Pa3znen 4. Xumusi okpy:kamomei cpeabl

XuUMHYECKHE 37IEMEHTHI B Orocepe. bruoreHHble 1 BTOPOCTENIEHHBIE XUMUUECKUE
3J1IeMEHTBl. Makpo U MUKPO3J1eMEHThL. [I[pudMHbI U NPU3HAKY HEOCTATKA B OPraHU3Me
YeJI0BEKa HEKOTOPBIX 31eMEHTOB. bruoreoxnmMuueckre nukiibl. [{ukibl ra3000pa3HbIX
BeecTB. Ocanounble HuKIbl. KpyroBopot azota B Ouocdepe. Cunepauus. Kpyrosopor
yraepojia B orocdepe. KpyroBopot kuciopoa B ouocdepe.

Ipaxmuueckas paboma « Kauecmeennoe onpedenenue HeKOmopbix maiceibix Memaiios 8
800e.

ATtMocdepa kak cBeToOPMIbTp. 3aCOPEHHOCTh aTMOC(hepbl. [ [puunHbl N3MEHEHUs
APKOCTH, IIBETA aTMOC(EPbI, MPO3PAYHOCTH U BUAMMOCTU aTMOC(epbl. DKOJIOTUYECKUE
npoOsembl B atmocdepsl. [TapaukoBblit 3@ dekt. [laparkoBsie ra3zpl. Bropocrenennbie
KOMTIOHEHTBI aTMOC(ephI (YTIIEKUCIIBIN Ta3, METaH, OKCHUJIBI a30Ta, TPOIIOCHEPHBIN 030H,
xnopdropyrieposst). [locnencTeust mapaukoBoro 3gdexra. O30HOBBIHN AT U 030HOBAS
neipa. Lukn o30Ha. [IpruunHbl HCTOHYEHUST 030HOBOTO 1MTa. BeliecTBa — 3arps3HuTenu
Tponoceprl. Okcuabl cepbl U xyopa. KucioTHeie Aoxau. XUMH3M IPOLIECCOB.
doToXUMUYECKUN cMOT. PoJib OKCHUI0OB a30Ta, 030Ha, YTapHOIO rasa, yrieBoJ10pOoa0B U
aJIbIETUJIOB B 00pa30BaHUH (POTOXMMHUYECKOTO CMOTa.

IIpakmuueckas paboma « M3yuenue KuciomHocmu ocaokosy.

lpaxmuueckas paboma «Hccnedosanue 6030yxa Ha cooepaicanue meepovix npumecell
(8U3YaNbHO U NPU NOMOWU MUKPOCKONA)).

Jlebunut npecHoOl BOJABI HA IJIaHETe. 3arps3HeHue Boabl. KoHIIEHTpUpoBaHUe
TOKCHKAHTOB 10 OMOJIOTHYECKHM Tieroukam. [IpenenbHo JomycTHMbIe KOHIIEHTPAIHH
BemiecTB B Bojie. O630p 3HaueHut [1/IK mo nanbonee onacHbiM BemecTBaM. CTOUHbBIE
Bojbl. [lepBuuHas, BTOpUYHAS U TPETHYHAsS 00pabOTKa CTOYHBIX BOJ. XHWMHUYECKHE
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CHOCOOBI yIaJIeHUsl 3arps3HEHUH (COpOIUs, HEUTpamu3alys, KoaryJsius, CTepUIn3arys,
AKCTPAKIIHSI, JIEKTPOXUMHIUECKHE cIOCO0bI). CHHTETHYECKHE TOBEPXHOCTHO-AKTHBHBIC
BEIIECTBA KaK 3arpsi3HUTENN Tuapochepsl. ICTOYHUKH TMOKCHHOBOTO 3arpsi3HEHHS BOJIBL.

IIpaxmuueckas paboma « Tecmuposarue kauecmea 600bL.
Ipaxmuueckas paboma « Ouucmra 3a2pA3HEHHOU B00bLY.

Ilpakxmuueckas paboma «Onpedenenue cooepicanusi UOHO8 8000poda 8 eode: PH-
Gaxkmop 800vbl (ucciedo6anusi npob 800blL C NOMOUBLIO OYMANCHBIX UHOUKANOPOB)».

Ipaxmuueckas paboma «Onpedenenue obueli Hcecmkocmu 800bl U3 PA3IUYHBIX
UCMOYHUKOG C NOMOUbIO MBLILHO20 PACMBOPA.

Hpakmuttecm}z pa60ma « Onpedeﬂeﬁue AMMUAKA U UOHOB AMMOHUSL 8 BOOEN.

Okonoruueckue npooiemsl tutocdepsl. [lectumasl. MHCEKTHINIBL, TepOULINIbI,
GyHrMLIMIBL, POACHTUIIM/IBI, HEMATOLU/IbI, aKapuuabl. KoMmiekcHas cuctema 3aliuThl
pactrenuil. Hurpartel u HUTpUTHL VX BIusiHME HA OPraHU3M YeJIOBEKA.

Hpakmuqecmw pa60ma «Onpe()e/zeﬂue OMHOCUMENIbHOCO KoJuvecmea HuUmpamoes 6
noueey.

Ilpakmuuecxas paboma «OnpedeneHue maxicenvlx Memailos 8 nouse (LOHO8 meou
08YXBANIEHMHOMU, CBUHYA) ).

OKOJIOTHYeCKHUi MOHHUTOPHHI. 33,[[3‘11/1 9KOJIOTHYCCKOIoO MOHHUTOPHHIA. XUMHYECKHUE
1 OMOJOTHYECKHE MCTOJbI aHaJIn3a. BI/IOI/IHI[I/IKaI_II/IH. cDI/ITOI/IH,Z[I/IKEH_[I/IH. XHUMHYECKHE
MCTO/JAbI KOHTPOJIA.

Ipaxmuueckas paboma « Oyenxa 3a2psazHenus 6030yXa No COCMOSIHUIO X80U COCHbLY.
Memoobr MmoHUmMOPUH2A 8030V UIHOU CPEObL.

IIpaxkmuueckas paboma « Oyenka sazpsizHeHus 030yXa N0 COCMOSIHUIO X80U COCHBLY.
IIpakmuueckas paboma « Onpedenenue Yucmomsol 6030yxa no JTUULALHUKAM .
Ilpakmuueckasn paboma « CHe2 — uHOUKAMOP YUCMOMbL 8030YXAY.
Ipaxmuueckas paboma « Onpeodenenue 3anbiieHHOCMU 8030YXaA).

IIpakmuueckas paboma « Oyenka yucmomol ammocpeproco 8030yxa no eeIuduHe
aA8MoOmMpaHCnOPMHOU HA2PY3KUN.

Memoowvl moHumopuHea 8030YUHOU Cpeobl.
llpakxmuueckas paboma « Pacmenus — uHOUKAmMopvl N1000POOUsL NOUBY.
Ipaxmuueckas paboma « Pacmenus - uHOUKamopuvl KUCIOMHOCMU NOY8Y.

Ilpakmuueckas paboma « Pacmenus — UuHOUKAMOPbl B00HO20 PEHCUMA NOYBY.
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IIpakmuueckas paboma « Opeanonrenmuyeckue nokazamenu 800bl).
Ilpaxmuueckas paboma «Kecmxocms 600v1».
Memoovl monumopunea 600HOU Cpeobi.

«Hccnedosanue 8000npoBOOHOU 800LLY.

Paznen 5. KceHOOMOTHKM U MX BJIMSTHHE HA OKPY:KAKOIIYIO CPeLy

Meramibl — TOKCUKAHTBI OKpYy»Karomie cpefpl. [loHaTre 00 aHTPOINOreHHOU
TOKCUKALMKU TUIaHeThl. CBUHEL, KaAMUW, PTYTh - HEOPraHUYECKUE DKOTOKCHUKAHTBHI.
Caunell. Baxxneiiime Gpru3nko-xMMUYeCKHE CBOMCTBA CBUHIIA U €r0 coeTuHeHn. CBUHEI]
KaK TOKCUKaHT OKpY>Karoiiiel cpesibl. CBUHEI B MUIIEBBIX IETISIX. DTHIMPOBAHHBIN OCH3UH
Y MUIIEBBIC LIETIH.

Kanmuii. Baxxueiime pu3nko-XxuMrU4ecKrue CBOMCTBA KaIMUS U €70 COSAUHEHUI,
HaxoXJaeHue B npupoxae. KagMuii Kak TOKCHKAHT OKpy»Karomeun cpenbl. Kaamuii B
MUILEBBIX LICTISX.

PryTth. Baxueiimme ¢u3NKO-XUMUUECKHE CBOMCTBA PTYTH M €€ COCTUHEHUS.
Amaneramel. PTyTh Kak Ouorua. Amanbrambl. MeTUIPTYTh B THUIIEBBIX [EISX.
[TpeobpazoBaHue coeTMHEHUM PTYTH B BOAHOM cpezie. bone3sns Munamara.

Amomunuii. Baxueiime (GU3NKO-XMMHUYECKHE CBOWCTBA AJIIOMUHUS U €T0
coenuneHnid. [lorpebnenue amoMuHus. AJIFOMAHUN KaK TOKCUKAHT OKPYKAFOIIIEH CPEIbL.
[TposiBiieHNE MHTOKCUKALIMY AJTFOMUHKEM Y JIFoIed. bonesHns AnbTirenmepa.

PannanmonHoe 3arpsizHeHre okpy»xaroie cpesipl. PaguoaktuBHoCTs. [Ipupoanas u
MCKYCCTBEHHAs] PaJIMOAKTUBHOCTh. ECTECTBEHHBIN ()OH MOHU3UPYIOMIUX U3ITYYCHUH.
HNcTouHMKM paguoaKTUBHOCTA — KOMIIOHEHTHI MHUINEBBIX lened. HeBuanmeie mydmn
YIOPABJISIOT KU3HEHHBIMU TTpolieccaMu. [ [pakTnueckoe uernoab30BaHuE HOHU3UPYIOIIEH
paauauu.

3arpszuenue atmocdepbl. OKCHIbl HEMETAJUIOB: YIJIEpO/ia, Cephl, a30Ta — KaK
3arpsizauTenu armochepsl. CrnocoObl monaganus B atmocdepy. KyMynsTUBHOCTB
JEUCTBUS yTapHOIO ra3a Ha YesioBeKa v npu3Haku orpasieHus uM. [1JIK TokcnuHbIxX ra3o
B Bo3ayxe. [TapHUKOBBIN 3P(HEKT U KUCIOTHBIE JOXKIU: CYTh MPOOIJIeM, MOCTIEACTBUS,
BO3MOJKHBIE ITyTH peleHust. DOTOXUMHYECKUI TyMaH (CMOT): COCTaB, HPUYHUHBI U YCIIOBHSI
o0pazoBanusi. CMOT KaK TOKCHKAHT OKPYKAFOIIEH CPE/IbI.

MuHepanbHbie yI0OpEHUS W TOCICACTBHUS WX NMPUMEHEHUs. B3auMoCBs3b H
B3aMMO3aBUCUMOCTh PACTEHHUI U ITOYBbI. 3HAYEHUE MUKPORJIEMEHTOB IS JKU3HU PACTEHHI
1 KuBOTHBIX. [locnmencTBus HecOaTaHCHPOBAHHOTO MPUMEHEHUS MUHEPATbHBIX
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yno0penuii. [ [pobriema HakoIIeHN s HUTPATOB.

KceHoOMOTHKH OpraHM4ecKoro MpoucXoxaeHus. Asnkanouabsl. OcoOeHHOCTH
CTPOCHHUS AJIKAJIOUOB U MPUMEHEHHE UX B MEAUIIMHE. beH30J Kak pojaoHayaIbHUK
apOMaTUYECKUX YIJIEBOAOPOJIOB. BbeH301 M ero mpous3BOAHBIE KAK TOKCHKAHTHI
OKPYXaIOIEeH CPeIbl.

[Tomapomarrdeckue yriaeBoaopo bl (HadTaauH, aHTpalieH, PeHaHTPEH, TUPEH), UX
TOKCUYHOCTh JJI JtoAeH. JIMOKCHMHBI Kak CYNEpIKOTOKCHMKAaHThL. JludapuH,
neHTaxjaopdeHo, TuxI0poc Kak TOKCUKAHThI OKpYyxatoiieit cpenbl. [lecTuruan u ux
npon3BoHbIe. OTPULIATENBHOE BO3ICHCTBUE IPUMEHEHHUS IECTULIIOB.

buonoruueckne Metoabl OOPHOBI C CENBCKOXO3SHCTBEHHBIMU BPEAUTEISIMHU.
®opmanbaeru. [ IposeieHrne THTOKCHKALMY AJIBAETHIOM Y Jtosiel. OmacHOCTh IPEBECHO-
CTpyXkeuHbIX [auT. HedTb, HEPTENpOIyKThI, UX HCHOJb30BAaHUE. 3arpsA3HEHUE
OKpY KarolleH cpeibl He(hThIo M He(PTENpOTyKTaMHu.

Pa3nen 6. ’KuBoii opranusm u Xumusi

Kucnopoa. Poss kucnopoia B OKUCIEHUM OpraHnyecKux BemiecTs. [loanepxxanue
AIIEKTPUUECKON aKTUBHOCTH KJIETKH U €€ MEMOpaHBbI 3a CUeT OMOJIOTUYECKOTO OKUCIICHUSI.
Kucnopon B menuiae. OTpUniaTelIbHOE BIMSHUE N30BITKA KUCIIOpo/ia (YJacTre B IICTTHBIX
OKHUCIIUTENIbHBIX peakiusiax). KuciopoaHsiii TOKCHKO3 (KJIETOYHOE JbIXaHHUE, HATTUIUE
OKCHUJIAaHTOB — HWHTHOUTOPOB, CHIIKAIONIUX IIEMHBIE OKHUCIUTEJIbHBIE PEaKIUu B
opranusmax). O30H. CBONCTBa, IPUMEHEHHE.

I"anmorensl. ConmeprkaHue TAIOTCHOB B TKaHAX. Posb XJTOpHIOB B TTOAIEpKAaHUT
OCMOTHYECKOTO JaBJICHUS B KJIETKaX U OpraHu3Me B IiejoM. Ponb Xiiopuma HAaTpus B
PEryJsIuu BOMHOTO 0OMeHa. DU3HNOIOTHYECKask pOJlb COISTHOM KHCIIOThI B OpraHU3Me.
buonoruueckue ¢pynkiuu Gropa u ero coequHenuit. Hanmuue dropa B 3yOHOM sManu u
KOCTSIX Y€JIOBEKA U )KUBOTHBIX B BUJIE (DTOPKAIIBITHEBOM coiu hochopHOIi KHCTOThL. BpoM
— IMOCTOSTHHASI aKTUBHAS YaCTh TKAHEH OpraHM3MOB, COCTaBHAs YaCTh TOPMOHA THITO(H3a.
Comu 6poma B memmmuHe. CojnepkaHue Woja B ITUTOBUIHOMN keiesze. ['opMOHBI
tupokcubl. MoHas npodunaktika. ConepskaHue Hoaa B POTyKTaX TUTAHHSI.

Cepa — cocTaBHas 4acTh aMHHOKHCIIOT, KOMIIOHEHTOB O€JIKOB, BOJIOC, IIEPCTH,
HorTell, ButamuHa B; CepoBomopon W cepHas KHUCJIOTa — MPOAYKTHI pacraja
CEpOCOIePIKaIIX aMUHOKUCIIOT, UX OMOJIOTUYECKas POJIb.

D7eKTponuThl. bruosoruyeckas pojb COJeH, KUCIOT, OCHOBAHHM, 00pa3yIOIINXCS B
pe3ynbTaTe pacnaja OpPraHMYeCKHX BELIECTB B OpraHu3Me. bydepHbie CHUCTEMBI.
MexanusMm niericTBus 0y(epHbIX CUCTEM.

Azot u pocdop. Conepxanue azora u hocdopa B opraHn3max. A30T — COCTaBHAs
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qyacTh Oenka, HyKJIEMHOBBIX KHCIJIOT, MpocTeTndeckux rpynn ¢pepmentoB. ocdop —
COCTaBHasl YaCTh KOCTHOM TKaHH, HYKJICOTUI0B, HYKJIEOPOTEUI0B, (hochopHBIX 3(PUPOB.
Makpospruyeckue cBsizu — ATO, AJ[D.

Mertamibl. MoHBI METaIOB KakK CTaOMIM3aTOPhI TPETUUHBIX CTPYKTYpP OCJIKOB-
¢dbepmenToB. MoHBI MeTaIoB - akTUBATOPHl (pepMeHTOB. Yuactue metaioB B OBP,
oOpa3oBanuu MetaiopepMeHToB. DepMeHTATUBHBIE POJIU MArHUS U IByXBaJIECHTHOTO
’KeJie3a, MOHOB KOOaIbTa, MapraHIiia, KaIMusl, IWHKA, HUKEJIST, Oapyisi i MEITH.

[IlenouHbIe U MIETOYHO3EMENBHBIE MeTaLIbL. CoAepKaHUE NOHOB HATPHSI, KaIbIIHS,
KaJIisi, MarHusi B JKMBBIX OpraHW3Max B BHUJIE COJIEH M COEAMHEHUN C OenKamu,
HYKJICMHOBBIMHU KHCJIOTaMH. Posib HOHOB HaTpust U Kanusi. OCMOTUYECKOE JaBJICHUE
TUTa3MbI KpOBH. POJIh KaJTbITHs B CBEPTHIBAHUN KPOBHU, B CHHTE3€ XJIOPO(hHILIA.

Kenezo. Yuacrtue xene3a B 00pa3oBaHUM IreMOTIO0MHA, MHOTJI00MHA, KaTallasbl,
1utoxpomoB. CojiepkaHue JKejie3a B TKAHAX IJ1a3HOT0 XPyCTaJIUKa, POTOBUIIB, IICUCHH,
cene3eHku. [ [puMeHeHre mpemapaToB Kene3a npy JICYCHUH aHEMHUH, UCTOIICHUH, YITaIKe
CHIL

Bona. Boanblii 1 MuHepasibHBIN 00MeH. 3HAaUCHUE BOJIBI U BOJOPOIHBIX CBSI3EH B
TerI000MeHe OpraHru3Ma, pacrajie BeIlecTB, IEPEHOCE UX B KIETKH U MPOTYKTOB OOMEHa
u3 kietku. CBoOOAHAs U CBsi3aHHAs BOJla B opranusme. Boja — HCTOUYHMK BOJIOpOJIa U
KHcjaopoza npu porocunHTtese.

lIpakmuueckas paboma «Kavecmsennviu ananuz opeanudeckux eeujecmey. Onpeoenenue
yenepooa, 6000pooda 8 opeanuyeckom seujecmeae. OnpeoeneHue azoma 6 OpeaHuyecKom
gewecmee.

Ipaxmuueckasa paboma «ObHapyscenue 0Oenka 6 OUOTOSULECKOM Mamepuaney.
ObHapysceHue 6Oenkoe monoka. Lleemuvie peaxkyuu 6Oenxoe — oOuypemosas u
KCAHMONPOMeuHo8asl.

Hpaxmuuecxaﬂpa60ma «O6Hapy9fceHue UOHO6 KaJlbYUs U MACHUA 6 KOCMHOU MKAHUY.

Ipaxmuueckas paboma « ObHapysicerue Kamuoros ouonocudeckux cpedy. Obuapysicerue
KAMUOHOB8 KAbYUsL NO 0CAOKY, YBeny NiaMeHU.

Ipaxmuueckas paboma « Obnapysicenue anuonos buonocudeckux cpeoy. Qonapyicenue
cynbghamos, hocghamos.

Paznen 7. HayuHo — ucciie10BaTe/IbCKasi M MPOEKTHAS 1eATEIbLHOCTD
TeMbl IPOEKTOB M MCCJIEI0BAHUM

1. @Quzuonoeuyeckas ponb xumuieckoeo snemeHma (no vloopy 0byuarowe2ocs).
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2. Xumuueckuui anaius OUOI02UYECKUX 00bEKMOE.
3. Jluxenounouxayus 3a2ps3HeHus ammocghepHo2o 8030yxa napxa 20pood.

4. CocHa - UHOUKAMOP IKON02UUECK020 HeONa20NONYUUsl 0emCKOU NI0OUAOKU.

5. Ilumwesoe sooocnaboicenue 20poda Mockaul.
6. I opoockas ammocgepa.

1. AnemepnamusHbie UCHMOYHUKU IHEPSULL.

8. Ilpobnema memannuzayuu ammocghepuol.

9. Buonozuueckue ouucmmvle COOPYHCEHUS.

10. Mooenuposarue nuunbix npeonodcerui No 3auume OKpYHIcarouieli cCpeobl.

IV. OPTAHU3ALHNOHHO-ITIEJAT'OI'MTYECKUE YCJIOBUSA
PEAJIM3ALIUA ITPOT'PAMMBbI

Y4eoHo-MeToanueckoe odecrieyenue Iporpammel
Dopmbl 3aHAMUU:

® 3alUTa TBOPUYECKUX U UCCIIEIOBATEIHCKIX ITPOCKTOB,

® 3aHATUS- UCCIICOBAHUS,;

® 3aHATUS- IPAKTUKYMBI,

® DOKCKYpPCHU B KUBYIO IPUPOTY;

e 1a00OpaTOpHBIE paOOTHI;

® TCOPETUYECKUE 3aHATHS (TEMATUUECKUE JIEKIIUN ),

® BBICTaBKH.

Yyactne B yueOHO-HCCIIEIOBATEIBCKUX JKCIETUIIMAX U  BBIC3THBIX
AKOJIOTMYECKUX MPAKTUKAX HE SIBISETCS 00s13aTeNIbHBIM ISl BceX oOyyaromuxcs. B
BBIC3/IHBIX MEPONPUATHSIX MOTYT Y4aCTBOBAThH OOYUAIOIIUECs, UMEIOIIHUE Pa3peileHUe OT
MEIUIIMHCKOTO YUPEXKICHUS U JIOJDKHBIA YPOBEHB MOATOTOBKU, KOTOPBIN ONpeesieTcs
MeJ1aroroM.

JAupakrnyeckue MaTepuaJibl

MeTtorka oOy4eHust TPEAnoIaraeT JOCTYIMHOCTh U3JIaraeMoi HHMOPMAITIH JTsI
BO3pacTa 00YJaroIIMXCsl, YTO IOCTUTACTCS 3a CUET HATTISIAHOCTH U HEPa3phIBHOM CBSI3H C
MMPAKTUYECKUMU 3aHATUSMMU.

@opMBI  3aHATUNA ONPEACISAIOTCS HANPABICHHOCTSAMHM MpPOrpaMMbl U €€
ocobeHHocTsIMU. [IporpaMmMa BKITIOYAET Kak TEOPETUUECKUE U TIPAKTUYECKUE 3aHSITHS B
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yueOHBIX KaOMHETaX, TaK U SKCKYPCUOHHBIE BBIXOIbl HA TEPPUTOPHUIO TOPO/IA, B TAPKH,
CKBEPbI, 00TAHUYECKHE CAIbI.

[Tonaya TeopeTryeckoro MaTepuana OCymecTBIseTcs B hopMe 3aHUMATEILHOTO
pacckaza C OJIHOBPEMEHHBIM IIOKa30M WJUIIOCTPALMM, CXEM, BHJIEOMATEPHUAIIOB,
¢dotorpaduit u 1.1 [logadya mpakTUUECKOTO Marepuaia OCYHIECTBISIETCS B ¢GopMme
IPYNIOBBIX pa0OT U MPAKTUUECKUX 3aAHITHIA.

MarepuajibHO-TeXHMYeCKOoe OCHAIIIEHUE POrPaMMBbI
[Tomernenne, YKOMIUIEKTOBAHHOE CTAaHAAPTHBIM YYEOHBIM OOOpPYAOBAaHHEM U
Me0Oenbio (I0CKa, MapThl, CTYNbs, MKa(bl, JIEKTpoodeceueHne, BITSHDKHON mKad,
PaKOBHHA C XOJIOAHOM BOJAOIPOBOHOM BOJIOM ).
HeoOxomumble 1151 9KCIIEpUMEHTOB 000PYA0BAaHUE U PEAKTHBHI.
MynsTrMeTUITHOE 000PYI0BaHHE:
e KommsroTep.
e HoytOyk.
e [Ipoektop.
o DipduI-KapTHI.
e DKpaH.
o (CpencTpa TeIEKOMMYHHUKAIIMH (JIOKATBbHBIE TKOJIBHBIE CETH, BHIXO]T B UHTEPHET).

JlaGopaTtopHoe 000pyaoBaHUE:
¢ MUKpPOCKOIIBI.
e Mukponpenaparsl.
o KoJeKIum nojae3HbIX HCKOTIAEMBIX.
o Kosekium noys.
e buHOKIWN.
o Jlymsl.
¢ MuKpOCKOIIEL.
e [IpenmeTHbIC CTEKIIA.
e [lokpoBHBIE CTEKIIA.
e Yamku [letpu.

¢ [IpenapoBanbHbIC UTIIBL.

Kanposoe o0ecnieueHue mporpaMmmsl
[legaror, peamu3yromui MPOrpaMMy, JOJDKEH WUMETh BBICIICE HIIH CpEIHEe
npodeccHoHATbHOE 00pPa30BaHKE B COOTBETCTBYIOIIEM HAIIPABIICHUH.
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