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PA3JAEJI 1. HOACHUTEJIBHASA 3AIIMCKA

Hanpasnennocmsy 00111e€00pa30BaTeNIbHON  NPOrpaMMBbl  €CTECTBEHHO-HAay4yHas, ypPOBEHb
peasinzanyu 0a30BO - IPOJBUHYTHIM.

Axkmyansnocms npozpammsl - cucreMa oO1ero oOpa3oBaHUS HE BCErAa MOXKET 00ecTIeunTh
oOyJaromuxcss TaKUM YpPOBHEM 00pa3oBaHMs, KOTOPBIA Oy[eT IOCTaTOYEH IS pealn3alud HX
crocoOHOCTEH B BEIOpaHHOM cdepe AesATEIbHOCTH.

JlononHuTenbHas o0Liepa3BUBaroLIas IporpamMma «XUMUs U OKpyKarolas cpefa» (nauee —
IIporpamma) HampaBiaeHa Ha pa3BuUTHE U (OpMHpPOBaHME Yy OOy4arolMXcA LEIOCTHOTO
npescTaBiIeHus] 00 OKpyKarolled cpele Ha OCHOBE MOJYYEHHBIX XMMHUYECKHX 3HaHuUU. B xone
peanmzanuu Ilporpammel oOyuaromiyiecss COBEPLUIEHCTBYIOT CBOM YMEHHUS M HAaBBIKM B PELICHUH
IMPAKTUYCCKUX 3aqayd, 4TO CHOCO6CTBy€T PA3BUTHUIO Y HUX JIOTHYCCKOI'0, MH)KCHCPHO -TEXHUYCCKOTO
U 3KOJIOTHYECKOI'O MBIIIIJICHU .

Hoesusna npozpammel - 3aKiIOYaCTCS B TOM, YTO y4alllMEeCs MOTHBHUPOBAHBI Ha CO3JAHHE
HCCIIEIOBATEeNIbCKUX MPOEKTOB M 3alllUTa UX Ha KOH(pEpeHUUsx pa3Horo ypoBHs. Kpome storo, Ha
3aHATUSIX KPYKKa MOTYT ITPOBOJUTH OMBITHI 32 paMKaMH HIKOJIBHOM MPOTpaMMBbl.

Ileoazozuueckaa yenecoobpaznocmp - 3aKJIIOYAETCS B TOM, YTO IpPU €€ pealu3aluu, y
oOyuaroniuxcs BO3HHUKAaeT HHTEpPEC K XUMHUHU, paclIupsieTcsl Kpyro3op, pa3BUBAIOTCA
KOMMYHHMKATHBHBIE KauecTBa JIMYHOCTH, M KaK pe3ylbTaT — YdacTue B OJIMMIIHAJAAX,
OMOJIOTMYECKUX KOHKYpCaxX pa3HOTO YPOBHS, HAyYHO-HCCIIEA0BATEIbCKUX KOH(EPEHIIHIX

Omauyumenvnaa ocobennocms - TnipenycMotrpeHHas [Iporpammoit  peanuzanus
MEXIPEIMETHBIX CBSI3€H TO3BOJUT OOYyYaroIIUMCS OCYIIECTBUTh HWHTETPAIMI0 UMEIOUIUXCS
MPEACTABICHUH B LEIOCTHYIO KapTUHY MUPA, a MPAKTUYECKUE 3aHATHS U IIPOEKTHAs JEATEIbHOCTh
COBEpIICHCTBOBATb YMEHUS U HAaBBIKM, HEOOXOAMMbIE JUIsI MPOBEIEHUS HCCIEeI0BaHUS,
cornocTaBieHus (paKToB, aHANIM3a MOJIYYEHHBIX Pe3Yy/IbTaTOB, PA0OTHI C MPUOOPAMHU U PEAKTHBAMH.

Ileny Ilpocpammer — pa3ButHe Yy OOYYAIOUIMXCS HAYYHOTO 3HAaHUA [0 TMpeaMeTaM
€CTECTBEHHOHAYYHOT0 1MKJIA, (JOPMUPOBAHHUE HABBIKOB MPOBEICHUSI CAMOCTOSITEIbHOTO HAYYHOTO
UCCIIEIOBAHUS, TMOBBIIICHUE SKOJOTMYECKOM KyJIbTYphl, TMOJNy4eHHE TMpeACTaBICHUN 00
OKpYXaIoLlEel cpejie C NO3ULIHUHA XUMUYECKUX SIBJICHU.

Jl1is noCTHKEHUS TOCTaBJICHHOM el HE0OX0AUMO PEIIUTh CISAYIOIINE 3a0ayuu .

Oo0pa3oBarte/ibHbIE
® ocBocHHE OOyyarouUMUCS 3HaHUM 00 OOmMX 3aKOHOMEPHOCTSIX (OPMUPOBAaHUA U

(YHKIIMOHUPOBAHUS SKOCUCTEM, O XapaKTepe aHTPOIMOTEHHOTO BO3JIEHCTBUS Ha OKPYKAIOIIYIO
Cpelly U METO/Iax OLIEHKH 3TOr0 BO3ICHCTBUS;
® (opmupoBaHUE CHCTEMBI SKOJOTUYECKH OPUEHTUPOBAHHBIX TUYHBIX IIEHHOCTEH.

PassuBaromue
® pa3BHUTHE TMO3HABATEJIBHBIX WHTEPECOB M HHTEIUIEKTYAIbHBIX CIIOCOOHOCTEW 0Oydarouuxcs B

mpolecce MpoBeACHUS (PU3NIECKUX M XUMUYECKUX IKCIIEPUMEHTOB;

® Pa3BUTHUEC JIOTMYCCKOI'O MBIIIJICHUSA o6yqa10mnxc51;
® DPa3BUTHC HABBIKOB INIAHUPOBAHUS HHI[HBH,Z[yaJ’ILHDfI pa6OTBI;

® Da3BUTHC yMeHHf/'I CaMOCTOATCIIbHOI'O HpI/IO6peTeHI/ISI 3HAHUM B COOTBETCTBUHU C BO3HUKAIOIIMMU
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KHU3HCHHBIMHA HOTpe6HOCTSIMI/I.
BocnurarejbHbIe

® BOCIHUTAHHE HABBIKOB KOMMYHHKaTHBHOfI JACATCIIbHOCTH,

®  CO3/1aHUE YCIOBHIA JJIsl YCICITHOW COMaNn3auy pedeHka myreM (popmupoBanust KoOMGOpTHOH
MICUXOJIOTUYECKON 00CTaHOBKH;

® BOCHHTaHUE y O0ydJaronmxcs OEPEKHOTO OTHOIIEHHS K OKPYKAIOIIEH CPE/IE;

®  BOCIIMTaHHE OTBETCTBEHHOT'O HoAX04a K  CBOMM  JICMCTBUSIM B IIpoLecce
B3alMOJICUCTBUSI C 0OBEKTaMU OKPY>KaIOILIEH Cpe/Ibl.

Kameczopusa obyuarouguxca - nporpamma «X1MHUS U OKpyKarolas cpeia» akTyalbHa ISl y4aIiuXxcst
14-17 net, npoSIBIAIOMIMX UHTEPEC K U3YYEHUIO €CTECTBEHHOHAYYHBIX AUCLUILINH.

Dopma npogedenusn u percum 3aHAMUIL - TPYIIOBbIE TEOPETUUECKUE U PAKTUYECKHUE 3aHATHUS
TIPOBOIATCS 2 pa3a B HEAEIIO, IPOJIOJDKUTENBHOCTB - 2 Jaca.
B xoxe oOyuenus mo [Iporpamme peann3yroTcst CIeIyIONUE BUJIBI IESITEIBHOCTH:

®  BBITIOJHEHHE IPOSKTHBIX U MPAKTUYECKIX PadoT;

®  MO/JICITMPOBAHKE U3Y4aeMBbIX IPOIECCOB;

®  YCTHBIE COOOIIEHMsT 00YJAIOIIIXCS C TIOCIIEMYIOIIEH TMCKYCCHUEN TI0 TEME;
® palora B rpymnnax;

® paboTa Co CIPaBOYHOM JIUTEPATyPOH, SHITMKIIONIEAUAMHE, pecypcamu Internet. OGydenue
TI0 TIPOTPaMMe OYHOE.

Cpok peanuzayuu npozpammet. 1 yaeOHbIN T01, Bcero 144 vaca.

IInanupyemvie pezynomamaot

B pesynbrare oOyueHus 1o mporpamme oOydaromuecs IOJIydaT TMpeacTaBlIeHue 00
OKPYXAaIOIlleM MHUPE C TO3UIMU XUMUYECKHUX SBJICHHUH, OBJQJACIOT CHUCTEMOW 3KOJIOTHYECKHX
3HAHUH.

OOyuaromuecs OyAyT 3HATD:

® 53KOJOIrMYCCKHE 3aKOHBI, IIpaBUJia, HAYyYHbIC (1)8.KTBI;
® CIMHCTBO B CHCTEME «UECIOBEK — OKPYXKaro1as Ccpeaar,

® OCHOBBI MOHMTOpPHHIA OKp}I)KaIOH_Ieﬁ CpCabl.

Ooyuaromuecs: 0yayT ymeThb:

®  JICIIOJIb30BATh PAa3JIMYHBIC METOIbBI MOHUTOPUHTA OKPYXKAFOIIEH CPe/Ibl B MPAKTHUECKUX
paboTax;

® [IPUMCHSITH IOJYYCHHBIC HABBIKM IIPU BBINOJIHCHHUHM HAay4YHO- MCCIICIOBATCIBCKUX pa60T;
® ONpeACIITh YPOBCHB 3arpsI3HCHHOCTH BO3/1yXa, BOJbI, IIOYBHI,

® aQHAIM3UPOBATH JAHHBIC, IIOTYYCHHBIC IIPHU U3YYCHUH COCTOSTHUSA DKOCHCTEM CBOEH MCCTHOCTH,
® [IPOTHO3UPOBATH JanbHEHIIINE N3MEHEHNS SKOCHUCTEM CBOEH MCCTHOCTH,

®  IICMOJNB30BATh MPUOOPHI, HEOOXOMMBIE ISl U3YUEHHUS SKOJIOTUUECKUX (PaKTOPOB ¥ KOMITOHEHTOB
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HKOCUCTEM, IPUOOPHI U PEAKTUBHI TSI U3YUECHHSI XMMUYECKUX BEILIECTB OKPYKAIOLIEH CPE/IbL.
1.1. ®opmbl aTTEeCTANH 00Y4AKO LM XCH

® TEMaTUYECKOE TECTUPOBAHUC,
® 3aIUTa IIPOCKTA;

® yYaCTHE B OJIMMIIHA/IC;

e co0OeceI0BaHME;

¢ BLICTABKH OTYCTOB I10 IMPAKTUYCCKHUM pa60TaM;

¢ BBICTABKHU PC3YJIbTATOB TBOp‘IGCKOfI pa6OTBI.

JUiss MOHUTOpUHTA pe3yJIbTATUBHOCTH 0O0pa30BaTeIbHOIO Ipolecca o
IIporpamme «XuMHS M OKpYyKaroLlas Cpela» HCIOIb3YKOTCSA CIEAYIOIINUE BUIBI
KOHTPOJIA:

® [IpeABapUTENbHbIN KOHTPOJIb (MPOBEPKA 3HAHUH yUYalIMXCsa Ha Ha4albHOM
sTane ocBoeHus [IporpaMmMbl) — BXOJHOE TECTUPOBAHME;

® TEKYIIUIl KOHTPOJIb (B TEUEHUE BCEro CpoKa peanuszanuu [Iporpammsi);

® WTOTOBBIN KOHTPOJIb (3aKIIOUMTEIbHAS TPOBEPKA 3HAHUN, YMEHHI, HABBIKOB
no uroraM peanuzanuu [IporpamMmst).

PA3JAEJ 2. COAEPKAHUE ITPOI'PAMMbI

Ne HaunmenoBanue pa3nenos u | Beero B ToM uncie dopma arrecranuu/
TeM JacoB TeOpus MpaKkTHUKa KOHTPOJIS

HUctopus
1. | B3aumooTHOmEnNI 9 7 2
YeJi0BeKa U MPHPOIbI
YenoBek u nmpupoa B Bxoxnoe

1.1, | aJEKOM IIPOLLIOM: TECTUPOBAHUE
MIPUCBAaNBAIOIIEE
XO3SHUCTBO

[Tepexon yemoBeka K
1.2 MIPOU3BOIALIEMY 1 1
XO3SMCTBY

1.3 | OT KoJecHUIIBI 10
caMoJieTa
UYenosek u npupoza B BeicTaBka
HaCTOSIIEM 1 1 «OIKOJIOTUUECKUI
IUIaKaT»

1.4

Heuncuepnaemsle u

1.5 UCcYepIIaeMble HCTOYHUKH 1 1
SHEpPIrUu
1.6. | AlbpTepHaTUBHbBIE 2 1 1
VCTOYHUKHU SHEPTUU
[IpeBpaienue pa3HbIx BricTaBka 0T4ETOB
1.7 | Bunos SHEPTuu Apyr B 2 1 1 0 MPAKTUYECKOU

apyra pabote




MupoBoii okeaH —
KOJIBIOEJb JKU3HHU HA
mJIaHere 3eMJis

2.1.

Bopa u e€ cBoiicTBa

2.2.

Poisib MupoBOro oxeana B
cTaOMIM3aluy IPUPOIHBIX
YCIJIOBHMM Ha IOBEPXHOCTH
3emun

BricTaBka oTueTOB
10 IPAKTUYECKON
pabote

buocdepa - cpena
00MTaHNsI BCEro "KUBOTO
Ha 3emue

15

DKOJIOTHUA U DIEMEHTHI
JKOJIOTHYECKUX CUCTEM

3.2.

CocTaB 1 THIIBI 9KOCHUCTEM

3.3

Uto Takoe OGuocdepa
3emiu

3.4

buonornueckoe
pa3zHooOpasue ouochepbl

3.5

Pa3znoobpa3ue ycnouii
’KU3HU Ha 3eMiie, eTo
PUYNHBI

3.6

PacnpocTpanenune kUBbIX
OPraHu3MoB Ha 3emJie

3.7

Cpena oOuTaHMS JKUBBIX
OpPraHW3MOB: M3 Yero OHa
COCTOUT

3.8

@DakTOpPbl OKPYKAIOIIEH
Cpelbl U UX BO3JIEHCTBUE
Ha OpraHU3MBbl

3.9.

buocdepa, yenoBek u
Hoocdepa

XuMusi OKpy:Karomein
cpeabl

45

27

18

4.1.

HopmupoBaHue 3arpsi3HeHui
OKpYXaloLleHl Cpelibl,
MIOHATHS U KPUTEPUH
HopmupoBanust: JII, JIK,
1B, BAK.

TectupoBanue

4.2.

Xumuueckue nemenmel 6
ouocgepe

421

buorennsie XuMH4YECKHE
OJICMCHTBI

4.2.2

buoreoxumuueckne
nukiel. Kpyrosopor azora

4.2.3

KpyrosopoT kuciopozaa n
azoTa




4.2.4

Ipaxmuueckas paboma
KauecTBennoe
OIIPEIEIICHUE TAKEIBIX
METAaJJIOB B BOJIC

BricTaBka oTueTOB
10 IIPAKTUYECKOU
pabore

4.3.

Ikonozuueckue
npooaemvt ammocgepol

43.1

Crtpoenue u coctaB
aTMocgepsl

WNHTepakTuBHas
urpa

4.3.2

Atmocdepa kak
CBETO(MIIBTP
3acopeHHOCTh aTMochepsl

4.3.3

OCHOBHBIE HCTOYHUKHU
3arps3HEHHs aTMOCQEPHI

4.3.4

[TapaukoBbIi 3 dexT Kak
MHOTO0(aKTOPHOE SIBJICHUE

435

O30HOBBIH IIIUT U
030HOBAs JIbIpa

4.3.6

Oxkcupel cepsl 1 azoTta. Ux
HWCTOYHHUKHU B aTMOc(hepe.
Kucnortarie noxmmn

4.3.7

Ipakmuueckas paboma
«M3y4eHre KUCIOTHOCTH
0CaJIKOB»

Otuer

4.3.8

DoTOXMMHUYECKUI CMOT

4.3.9

CoBpeMeHHBIE CITOCOOBI
OYHCTKH BBIOPOCOB
(abcopOrtust, agcopOITus,
KOHJCHCAITHs, KaTaJln3)

TectupoBanue

4.4,

IKonocuueckue
npoonemot 2uopocgeput

44.1

XUMHAYECKHUH COCTaB BOJIbI

4.4.2

Ilpakxmuueckas paboma
«Omnpenenenue
CoJIepKaHusI HOHOB
BOJIOPOJIa B BOJCH

BeicraBka oTueTOB
0 MPAKTUYECKOU
pabote

4.4.3

Uucras u 3arps3HeHHAs
BoJa. OUnCTKA CTOYHBIX
BOJI

4.4.4

Ipakmuueckasn paboma
«OrnpeneneHue aMMHuaKka u
MOHOB aMMOHUS B BOJIEN

BricraBka oTueTOB
0 MPAKTHYECKOU
pabote

4.4.5

XHUMHUYECKHE CIIOCOOBI
yJJICHUS 3arpsi3HEHUN

TectupoBanue

4.4.6

CHHTETUYECKHE
MMOBEPXHOCTHO-aKTUBHBIE
BEIICCTBA KaK
3arps3HUTENN
rusipocdepsl




4.4.7

HcToyHnkyu 1TMOKCUHOBOTO
3arpsI3HEHUS BOJIbI

4.4.8

DKCKypCHs Ha OUUCTHBIE
COOPYKECHHS

4.5.

Ikonozuueckue
npooaemut aumocghepot

45.1

Knaccudukarus
IIECTUIIN 0B

45.2

Kommnekcunas cucrema
3aIIMUTHI PACTCHUI

45.3

Ipakmuueckasn paboma
«OmnpeneneHue TIKEIbIX
METAJUIOB B TIOYBE)»

454

Hutpatel 1 HUTPUTEL, HX
BIISIHUE HA OPTaHU3M
4eJI0OBEKa

455

Ilpakmuueckas paboma
«Omnpenenenue
OTHOCHUTEILHOTO
KOJINYCCTBA ITOYBCHHBIX
HUTPATOBY

BricTaBka oTyeTOB
10 IPAKTUYECKON
pabote

4.6.

Ixonocuueckuil
MOHUMOPUHZ

13

11

46.1

3a1a4y PKOJIOTHYECKOTO
MOHHUTOPHHTA

4.6.2

buonnmukamnus.
XUMHAYECKHE METOIEI
KOHTPOJIS

4.6.3

MeTtoapl MOHUTOPUHTA
BO3JIYILHOM Cpeasbl
Ipaxmuueckas paboma
«O1eHKa 3arpsa3HeHus
BO3yXa II0 COCTOSIHUIO
XBOU COCHBI»

Ortuer

4.6.4

Meronbl MOHUTOPHHTA
BO3JIYILIHOM Cpeabl
Ipaxmuueckas paboma
«Onpeznenenue YUCTOTHI
BO3/1yXa IO JUIIANHUKAM

Ortuer

4.6.5

Merobl MOHUTOPHHTA
BO3IYIIHON Cpebl
Ipaxmuueckas paboma
«CHer — HHAUKATOp YMCTOTHI
BO3/1yXa»

Ortuer

4.6.6

Merobl MOHUTOPUHTA
BO3YLIHON Cpe/bl
Ipaxmuueckas paboma
«Ompenenenue
3aMbUIEHHOCTH BO3/1yXa»

Ortuer




4.6.7

Merobl MOHUTOPHHTA
BO3JYILIHOM CPebl
IIpaxmuueckas paboma
«O1LeHKa YUCTOThI
aTMOC(EpHOro Bo3ayXa 10
BEIIMYUHE
ABTOTPAHCIIOPTHON
Harpy3Km»

Ortuyer

4.6.8

Mero1b1 MOHUTOPHHTA
BO3JIYILIHOM Cpebl
Ipaxmuyeckas paboma
«PacTeHnss — MHIMKaTOPbI
IUIOJOPOMS TIOYBY

Ortyer

4.6.9

MeTo1b1 MOHUTOPHUHTA
BO3YILIHOM CpeJIbI
Ilpakxmuueckas paboma

Ortyer

«PacTeHus - HHAMKATOPbI
KHCIIOTHOCTH TOYB»

46.1

MeToasl MOHUTOPHHTA
BO3JYIIHOM cpenpbl
Ipakmuueckas paboma
«PacTeHuss — MHANKATOPbI
BOJHOIO PEKHUMA IIOYBY

Ortuer

46.1

MeTo1bl MOHUTOPHUHTA
BOJIHOM CpeJibl
Ilpakmuueckas paboma
«OprasoJyienTUYECKHE
MOKAa3aTeNIu BOIbBI»

Ortuer

46.1

MeTopI MOHUTOPHHTA
BOJIHOM CpeJibl
Ilpakmuueckas paboma
«KecTKOCTE BOIBI»

Ortuer

46.1

MeTopI MOHUTOPHHTA
BOJIHOM CpeJibl
Ilpakxmuueckas paboma
«Hccnenosanue
BOJIOIIPOBOTHOM BOJIBI»

Ortuer

Kcenoomoruku u ux
BJIUSHNE HA
OKPY:KAKIILYI0 cpeay

36

27

5.1

Toxkcunsbl. Anpl.
ToxcukanTsl. Mepsl
TOKCHUYHOCTH BELIECTB

TectupoBanue

5.2.

Memannvt —
MOKCUKAHmM bl
OKpydicarouieii cpeovt

5.2.1

AnTponoreHHas
TOKCUKALUs TJIAHETHI

5.2.2

CBuHel, KaaMuil, pTYTh —
HEOPraHM4eCcKue
SKOTOKCUKAHTHI




5.2.3

AHTpOIIOTE€HHBIE
VCTOYHUKHU TSKEIIBIX
METAJUIOB

524

CBUHeI] KaK TOKCUKAHT
OKpYKaroILlEel Cpeibl.
CBuHeIl B NMUIIEBIX LETISIX
Ipaxmuuecxas paboma
«Ornpenenenue
COCIMHEHUI CBUHIIA B
TOYBE U PACTCHUIX)»

Ortuyer

525

Kaamuit kKak TOKCUKaHT
OKpYKaroIllen Cpeibl.
Kaamuii B IMIIeBBIX
HEITIX

Ortyer

Ipakmuueckas paboma
«Omnpenenenue
COEeIUHEHNN KaIMUS B
OKpYKalollen cpenie»

5.2.6

Pryre. AMansramsl. Pryts
Kak Ouonua

5.2.7

AnroMuHMN Kak
TOKCUKAHT OKPY’Karouen
CpeIbl.

Ilpakmuueckas paboma
«OrmpeneneHue aTOMUHUS
B CTOYHBIX BOAAX)»

Otuer

5.3.

Paouauuonnoe
3azpa3HeHue
OKpYycarouieil cpeovl

5.3.1

PamnoakTHBHOCTE.
Hcrounnukn
PaaOaKTUBHOCTH —
KOMITOHEHTHI ITHIIEBBIX
nereun

5.3.2

IIpakTuyeckoe
HCIIOJIb30BAHUE
MOHU3UPYIOUIEH paJualuu

5.3.3

ATOMHas SHEpreTuKa: 3a u
MIPOTUB

5.4.

Mumnepanvnuie yooopenus
u nocieocmeusn ux
npumeHeHus

54.1

B3aumocBsa3e u
B3aMMO3aBUCUMOCTD
pacTeHU! U MOYBbI

5.4.2

3HayeHue
MukpoaaemenTos (B, Cu,
Mo, Mn, Zn u ap.) st
JKU3HU PACTCHUM
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5.4.3

IlocnencrBus
HecOaaHCUPOBAHHOTO
IPUMEHEHHS
MUHEPAITbHBIX YI0OpEHHA.
[IpakTtuyeckas pabora
«OrnpeneneHnue HUTPATOB
B OBOHIAX M PpyKTax»

5.5.

Kcenoouomuru
0pP2aHUYECKO20
nPOUCX0IHCOCHUS

5.5.1

Ankanoumsl.
IIpakmuueckas paboma
«Ornpenenenue KoperHa B
HAIUTKAX)

Ortyer

5.5.2

benzon u ero
HpOI/I3BOI[HI)I€ KakK

TOKCUKAHTBI OKPYXKaroIIen
Cpenibl

5.5.3

[Tonmmapomatnueckue
YTIIEBOA0POIbI

5.5.4

JAT: ucropusi cuHTE3a U
MIPUMEHEHHUS

5.5.5

v apuH,
MeHTaxyIopheHo,
Tuxito(hoc KaKk
TOKCUKAHTBI OKPYXKaroIen
Cpenbl

5.5.6

TlecTurmael

5.5.7

dopmanpaerus.
OmnacHocTh
JPEBECHOCTPY)KECUHBI
X IJIAT

5.5.8

Hedts. 3arps3nenue
OKpPY’KaIoIel cpe/ibl
HeThIO K
He(pTEenpOoyKTaMu.
Ipaxmuueckas paboma
«Omnpenenenue
He(TENPOIYKTOB B BOAE»

Ortuer

5.6.

Jlexapcmea u 300pogve

5.6.1

[TpaBuna rpaMoTHOTO
oOparieHus ¢
JICKapCTBaMH

5.6.2

.HeKapCTB CHHBIC
npenaparbl B IMAIICBLIX
TCITAX

5.6.3

Annieprus u 3arpsi3HeHHe
OKpYXarollen cpebl
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5.6.4

IIpakmuueckas paboma
«AHann3 HEKOTOPBIX
JIEKapCTBEHHBIX
IIpenaparoB: aCIUpPUHA,
aHAJIbIMHA, MJIMIMHA»

Ortuyer

7KuBoii opranmusm u
XUMHS

26

16

10

6.1

Ponwb rnemenmos
IIEKMPOIUN 08 U 600bl
0151 Op2aHu3Ma ueynoeexa

6.1.1

Kucnopon u 030H.

Kucnopon — ocHoBa
KUBHEACATCIIbHOCTHU
JKHUBBIX OPraHnu3MoB

Ortyer

6.1.2

T"anorensr. Ponn
TaJIOTCHOB U UX
COSIMHEHUH B
KHN3HCACATCIIBHOCTHU
OpraHnu3MoB

6.1.3

Cepa - cocTaBHas 4acTh
KOMIIOHEHTOB O€JTKOB.
Cepa — arposyieMeHT

6.1.4

Pouib 35€eKTpOIMTOB B
nojaepxanuu pH cpenpl
opraHu3zma

6.1.5

Azot 1 pocdop B cocTae
OpPraHUYeCKUX BEIICCTB
YKHBOTO OpraHu3Ma

6.1.6

Honbl MeTamioB —
CTaOUIIN3aTOPBI
TPETUYHOM CTPYKTYpPHI
Oenka, UX POJib B 0OMEHE
BEIIECTB

6.1.7

Poiib HOHOB 1LIETOYHBIX U
IICJI0OYHO3CMCEIIBHBIX
METAJIJIOB B 0OMEHE
BCHICCTB U IMOAACPKAHUHN
IIOCTOAHCTBA BHYTpeHHeﬁ
Cpcabl OpraHmn3sma

6.1.8

Ponn xene3a B
oOpa3zoBaHUU
OMOJIOTHUYECKH aKTUBHBIX
BEILIECTB OPraHn3Ma

6.1.9

Bopa B cocTaBe
KJIETOYHBIX CTPYKTYpP
OpraHusma

6.2

Kauecmeennuwuii ananus
npooyKkmoe
HCU3HEOeAmenbHOCHmU
Op2aHU3IMO6

12



Ipaxmuueckas paboma
6.2.1 | (KauecTrennpIit anams 2 2
OPraHUYeCKUX BEIICCTBY
Ipaxmuueckas paboma
6.2.2 | «ObHapyxeHue Oenka B

2 2
OHOJIOTHYECKOM
MaTepuae»
Ipaxmuueckas paboma
6.2.3 | «O6HapyxeHne HOHOB 9

KaJIBIMSI U MarHus B 2
KOCTHOM TKaHI
Ilpakmuueckas paboma
6.2.4 «OOHapyXeHHEe KaTHOHOB 2 2
OMOJIOTHYECKHUX CPEI»
Ilpakmuueckas paboma BricTaBka 0TUETOB
6.2.5 | «OOHapyxeHHEe aHHOHOB 2 2 0 TIPAKTUYECKUM
OMOJIOTHYECKUX Cpe paboTtam

7 | Hayumno —
HccJie10BaTe/IbCKast

NPoEeKTHAs
JAesiTeJIbHOCTh
TpeboBanus K 0h)OpMIICHHIO
7.1 [POEKTHBIX HAYYHO — 1 1
HCCIIe0BATENbCKUX PadoT
Br16op Tembr
HUCCIIEI0OBATEILCKON
pabotel. CocTaBneHue 1 1
maHa paboThl HAJl
MIPOEKTOM
Brinosnnenue

7.3 | IpaKTHUYECKOH yacTu: 2 1 1
cOop Marepuaa, ero
HCCIIE0BAaHUE

7.4 | OpopmieHue mpoeKTHBIX
pabot

7.5 | 3amuTa NpoeKToB 2 2 TectupoBanue

Uroro: 144 92 52

7.2

I. COIEPKXAHMUE ITPOTPAMMBI

Pazgea 1. UcTopus B3aMMOOTHOLICHUM YeJIOBEKAa U NPUPOALI

Teopus. VcrouHuku 5HepruM (UcyepmaeMble M Heucueprnaemble). «IKOJIOTHYECKUN
prok3ak». Heo0xoaumMocTs GepeXxHOro OTHOLICHUS K OKpyXkaromeil cpere. YenoBek U mpupoja B
JIaJIEKOM IIPOIJIOM: ITpHCBauBarollee X034icTBo. [l peBHue moau. BinsHue npupoaHbIX yCI0BUM Ha
paccerieHue W 3aHATUS JPpeBHUX Jtofed. OCHOBHbIE 3aHATHS APEBHUX JIO/EH: cOOMPATENbCTBO U
oxota. IIpucBauBaromee Xo3sicTBO. JIOKanbHBI XapakTep BIMSHUS JEATEIBHOCTH JIPEBHUX
coOupaTeneii M OXOTHUKOB Ha mpupoay. llepexon uenoBeka K NPOU3BOASAIIEMY XO3SHCTBY.
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[IpowusBogsimee x03s4icTBO. BO3HMKHOBEHWE 3€MIleleNIsl M CKOTOBOJACTBA. Bo3aelcTBue Ha
MPUPOSy  JIPEBHUX  3eMJIEACNIbIEB W  CKOTOBOAOB. CTUXHMITHOE  MPUPOJIONOJIb30BAHUE.
OnycreinuBanue. ['mbens nuBunu3anuii. OT KoJieCHUIIBI 10 camojera. M3meHeHue xapakrtepa
MIPUPOJIOTIONIL30BAHUSL B TIPOIIECCE PA3BUTHUS YEIOBEUECKOro oOmiecTBa YenoBeK W MpHpoOJa B
HacrosmeM. [IpsMoe M KOCBEHHOE BO3JECHCTBHE XO3AMCTBEHHOM JIEATEIBHOCTH YEJIOBEKa Ha
npupony. Wutponykuus. Heucuepnaemble W ucuepriaeéMbleé HCTOYHUKH SHEpruu. McTouHuku
SHEpPruu (McyepriaeMble U Heucuepnaemble). « IKOIOrHueckuil prok3ak». Heobxonumoctsb

OepeKHOTO OTHOIICHHSI K OKPYKaIoIIeH cpesie. AbTepHATUBHBIC HCTOYHUKH dHEPruu. [IpunuBHbIC
ANIEKTPOCTAHIINK. DHEprus BeTpa. ['eorepmanbHas 3Heprus. bruosnepreruka.

IpakTnka. MonemupyeM BeTpsiHOM nBurarenb. CTpouM «po3y BETPOB» CBOEH MECTHOCTH.
[IpeBpaiienne pasHbIX BHJIOB 3HEpruu Jpyr B apyra. HarpeBaem mo-pasHoMy (Teperaya TEIUIOBOH
SHEPIUH U3ITyYE€HHEM, TEIJIONPOBOIHOCTHIO, KOHBEKIIUEN ).

Pa3pnes 2. MupoBoOii 0KeaH — KOJIbIOEJIb )KM3HH HA IJIaHeTe 3eMust

Teopusi. Boga — camoe pacnpocTpaH€HHOE B MPUPOJIE XUMUYECKOE COeAMHEHUE — (DaKTOp
dbopmupoBaHus (U3MYECKOM M XUMHUYECKOW Cpenbl, KJIMMaTa W TOroAbl Ha HAIIeW IUIaHeTe,
BO3HHUKHOBEHMS )KU3HU HA 3emiie. MupoBble 3anacel BOJbl. [IpecHas u conenas Boja. AHOMaJIbHbIE
CBOMCTBAa BOJBL. XHUMHYECKHM cocTaB MmupoBoro okxeaHa. Yucras W 3arps3H€HHas BOJA.
JeiitepreBast Boja U €€ BIUSIHUE HA OMOJIOTHYECKUN OOBEKT.

IIpakTuka. «/M3ydaem ¢usnueckue W XUMUYECKHE CBOMCTBA BOAbI». Llupkymsuus Boapl. Ponb
ruapocdepbl B YCTOMUMBOCTH M CTAaOWJIM3AIMK MPUPOJHBIX YCIOBUU Ha 3emie. [ mapoauTuyeckuid
LUKJL.

Pasnen 3. buocdepa - cpena oduranusi Bcero ;kuBoro Ha 3emJie

Teopusi. Dxosorust: 4to 310 Takoe. HampaBieHusi COBpEMEHHOM AKOJIOTMK. DKOJIOTHS - HayKa,
M3y4Yarolasi B3aMMOOTHOILEHUSI )KUBBIX OPraHU3MOB JIPYT C APYTOM U C OKpYXKAIOIIeH Cpeoil, «Hayka o
nomey». HampapneHuss COBpEeMEHHOW SKOJOTHU: OOIIasi 3KOJOTHSL, MPUKIAIHAS SKOJOTHSL, SKOJIOTHS
4eJloBeKa, AKoJorust ropoja (ypOoskosorusi). 3HaueHUe SKOJIOTHYECKUX 3HAHUN B YKU3HU COBPEMEHHBIX
mozaen. Yro TaKoe 3KOCUCTEMA. OcHoBHBbIE KOMITOHEHTBI SKOCUCTEMBI. [ousitue
«QKOCHCTEMay», o0lMas XapakrtepucThka. OCHOBHBbIE KOMIIOHEHTHI SKocucTeM. OCHOBHBIE SIIEMEHTHI
9KOJIOTHYECKUX CUCTEM: BUJ, TIOIYJISILINS, COOOIIECTBO (OMOIIEHO3), SKOCHUCTEMA

(OroreorieHO3). DKOJIOTUYECKUE CBSI3H, MPOCTEHIIAs KiIacCU(HUKAIIMS: B3aMMOCBS3U MEXKIY KHBBIMH, a
TaKKE KUBBIMUA M HEXXMBBIMH KOMITOHCHTaMH 3KOCHCTeMbL. Bua u momyssiims. OCHOBHBIC AJICMEHTBI
HKOJIOTHYECKUX CUCTEM: BUI, TOIYJISALIHSI, COOOIIECTBO (OHOIIEH03), SKOCHCTeMa (OMOTeOIIEHO3).

IpakTuka. «Axeapuym — modenv sxocucmemvly. B3aumocBs3u B OuoneHosax. [lumiesbie
nenouky. [IpoyrieHTbl, KOHCYMEHTBI ¥ peyLieHThI. JK1BbIe OpraHu3Mbl - AKTMBHBIE Y4aCTHUKHA KPYTOBOPOTa
SHEPrUM M BellecTBa B Mpupoje. MHorooOpasue ¢GopM B3aMMOACHCTBUS OpPraHW3MOB APYr C JPYIOM.
IIpryKHEI ¥ CIIEACTBYS BHYTPUBUIOBON KOHKYPEHIIUH. EMHCTBO CUCTEMBI «XUILHUK - JKEPTBAY.

Paznen 4. Xumusi okpy:kaouieii cpeabl

Teopml. XUMHUYECKHUE JJIEMEHTHI B 6I/IOC(I)CpC. buorennrie u BTOPOCTCIICHHBIC XUMHWYCCKUC
OJICMCHTHI. MaKpo U MUKPOIJICMCHTBI. HpI/I‘{I/IHLI U TPU3HAKNW HCAOCTATKAa B OPraHU3MC YCJIOBCKaA
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HCKOTOPLIX 3JICMCHTOB. buoreoxumuueckue IUKIIBI. ]_[I/IKJILI T a3006pa3Hbe BCIIICCTB. OC&I[O‘-IHBIG ITUKIIBI.
Kpyrosopor azora B 6uoctepe. Cuneparms. KpyroBopot yriepona B 6uocdepe. Kpyrosopor kuciopona
B Onocdepe.

IpaxTuka. «Kauecmsennoe onpedenenue HeKOMOPbIX MANCENLIX MEMATI08 8 800e». ATMOchepa
Kak CBETOQMIBTP. 3acopeHHOCTh arMmochepsl. [IprmumHBI W3MEHEHUS SIPKOCTH, IBETa aTMOC(hepEl,
MIPO3PAYHOCTH M BUIAMMOCTH aTMoc(epbl. DKojormueckue mpodiembl B armochepsl. [lapHUKOBBINA
addexr. INapuukoBeie ra3el. BropocreneHHble KOMIOHEHTHI arMochepbl (YIJICKUCIBIA Ta3, MeTaH,
OKCHJIBI a30Ta, TpomnocdepHblii 030H, xiopdropyrnepomsr). Ilocnencreus mnapauKoBOro 3dgekra.
O30HOBBIN HIUT U 030HOBas JpIpa. [{uki o3oHa. [IpuunHbl KCTOHYEHMST 030HOBOTO IMTA. BermiectBa —
3arps3HUTE  Tporiocdepsl. Okcuapl cepsl W Xiopa. Kucnotaele m0xmu. XWMH3M  TIPOIIECCOB.
DOTOXMMHUYECKUI cMOT. POJIb OKCHJIIOB a30Ta, 030HA, YrapHOrO T'a3a, YIJIIEBOJAOPOAOB U AIBJACTHUIIOB B
00pazoBanny (POTOXUMHUYECKOTO CMOTa.

IIpakxmuueckasa paboma «HM3yyeHue KUCIOMHOCMU OCAOKOBY.

Ipaxmuueckas paboma «Hccnedosarnue 6030yxa Ha cooepoicanue meepoblx npumecell (BU3yaibHo u npu
NOMOWU MUKDOCKONQ)».

Jedumt npecHo# BOIpI Ha TUTaHeTe. 3arps3HeHre Bobl. KOHIIEHTpUpOBaHNE TOKCHKAHTOB TIO
OuosornueckuM 1enodkaMm. [IpenenbHo omyCcTHMbIe KOHIICHTpAIMK BemiecTB B Boje. O030p 3HAYCHUIA
[IIK nmo nambonee omacHbM BemiectBaM. Crounble Bojbl. IlepBuuHas, BTOpUYHAss U TpeTUYHAs
00paboTKa CTOYHBIX BOJI. XMMUYECKHUE

CTMOCOOBI ylaleHUs 3arps3HeHHi (COpOLMs, HEUTpaM3aIwsl, KOAryJsiys, CTePHIN3aIs, SKCTPAKIIHS,
ANEKTPOXUMHUYECKIE CIOcO0bI). CHHTETHUECKHIE TTOBEPXHOCTHO-aKTUBHBIC BEIIECTBA KaK 3arps3HUTEITH
ruzpocepbl. VICTOYHUKN AMOKCHHOBOTO 3arpsi3HEHUSI BOJIBL.

Ipakmuueckas paboma « Tecmuposanue kawecmsa 600b1». Ilpakmuyeckas
paboma «Ouucmia 3a2psA3HEHHOL 800bLY.

Ilpakmuueckas paboma «Onpeodenernue cooepiucanusi UOHO8 8000poda 6 sode: pH- ¢hakmop 600vi
(uccnedosanus npob 6006l ¢ NOMOUBLIO OYMAICHBIX UHOUKAOPOB) ».

Ipakmuueckas ~ paboma  «Onpedenerue obweri  ocecmkocmu  800bl U3 PAZTUYHBIX
UCMOYHUKOB C NOMOWBIO MbLIbHO2OPACMBOPAN.

Ipaxmuueckas paboma « Onpedenenue aMmuarka u UOHO8 AMMOHUSL 8 800N .

Dkonoruueckue mpobnemsl mrochepsl. [lectuimnpl. MHcekTuimapl, repOMuapl, QyHrUAMIbL,
POJICHTHILIM/IBI, HEMATOLMAbI, akapuiuabl. KomImiekcHas cucTema 3amuthl pacTeHuil. Hutparel u
HUTPUTHL. VIX BIMSHIE Ha OPraHu3M YelloBeKa.

HpaKmulteCKa}l pa60ma «OnpedeﬂeHue OMHOCUMENIbHO20 KOAUYeCcmed HUmpamaoe 6 no4ee).

Ipaxmuueckasa paboma «Onpedenerue maxicenvlx Memaios 8 nouge (LOHO8 Medu 08YX8aNeHMHOL,
CBUHYA) ».

OKOJIOTUYECCKHUI MOHUTOPHHT. 33.)13.‘11/1 OKOJIOTHYCCKOI'0  MOHHTOpPHHIA. XUMHYECKHE U
OMOJIOTMYECKUE METO/Ibl aHa/I3a. bruonHaukarps. GUTOMHAUKALMS. X UMHYECKUE METOIbI KOHTPOJIA.

IIpaxkmuueckas paboma « OyeHka 3aeps3HeHUs 6030YXA NO COCMOAHUIO X80U COCHbLY. Memodsl
MOHUMOPUH2A 8030YUIHOU CPEOUL.

HpaKmu‘teCKaﬂ pa60ma « Ol/leHKd 3ACPAZHEHUA 803())/)661 no COCMOAHUIO X60U COCHbBL).
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Ipakmuyeckas paboma « Onpeodenenue Yucmomsi 86030yXa N0 JTUUAUHUKAM.
Ipakmuueckasn paboma « Chez — UHOUKAMOP YUCTNOMbL 8030YXAN.
IIpakmuyeckasn paboma « Onpeodenenue 3anvlieHHOCU 8030YXA.

Ipaxmuueckas paboma « Oyenxa 4ucmomovl ammocghepro2o 030yxa no eiudune
aA8MOMPAHCHOPMHOU HASPY3KUY.

Memoowvt monumopunea 6030YUWHOU Cpeobl.
Ipakmuueckasn paboma « Pacmenusi — uHOuUKamopwl nio0opoousi nousy. llpakmuueckas
paboma «Pacmenus - unouxamopwl kuciomuocmu nousy. Ilpakmuueckas paboma

«Pacmenus — um)ukamopbl 600H020 pearcuma nodsy.

Hpakmuqecmﬂ pa60ma «OpeaHOﬂenmuquKue noxkazamenu 600bly.

Ilpakmuueckas paboma «Kecmxkocmov 600b1.
Memoowvt Mmorumopunea 600HOU Cpeobl.

«Hccnedosanue 6000npo8oOHOU 800bL Y.

Paznen 5. KceHOOMOTHKM M UX BJIHUSHUHE HA OKPYKAIONULYIO Cpeay

Teopusi. Merambl — TOKCHKAaHTBI OKpyKaromed cpenpl. [loHsTHe 00 aHTpOMOTreHHOU
TOKCUKAIMU TU1aHeThl. CBUHEN, KaIMUIA, PTYTh - HEOPraHWMYECKHE AKOTOKCUKAHThI. CBUHELl. BaxHeiime
(hM3MKO-XUMHYECKHE CBOMCTBA CBUHIIA M €r0 coeMuHEeHH. CBUHEIl KaK TOKCUKAHT OKPYXKAFOIIEH CPeIbl.
CBuHeIT B MHUIIEBBIX TEMSIX. DTUIMPOBAHHBIA OCH3MH M THIeBbIe Tierr. Kamqvuii. Baxueiinme ¢u3uko-
XMMHYECKUE CBOICTBA KaJMHs U €ro COeJAMHEHMH, HaxoxkieHue B mpupoze. Kagmuili kak TOKCHKAHT
OKpyXkaromier cpeapl. Kamamuii B mumieBsIx mnersx. PTyrs. Baxueinme Gu3nKko-XUMHUYECKHUE CBOWCTBA
pTyTH U e€ coeauHeHus. AManbrambl. PTyTh kak Ouonua. AmanbraMmbl. MeTUIPTYTh B MHUIIEBBIX
nernsx. [IpeoOpa3oBanue coequHEeHUN PTYTH B BOJHOM cpene. bonesHr MuHamata. AJFOMUHHM.
Baxwneiinme Qpu3nko-XuMHUUYECKHE CBOMCTBA aTIOMHUHUSI U €ro coeauHeHuid. [loTpebneHne amoMuHMS.
AIIIOMUHHI KaK TOKCHKAHT OKpy»aromied cpenpl. [IposiBieHre MHTOKCHKALMM ATIOMUHHEM Y JIFOAICH.
bonesnr  Amprureiimepa. PaguaipioHHoe 3arpsi3HEHHE OKpyXaromed cpeapl. PaauoakTHBHOCTS.
[IpupomHas M HMCKYCCTBEHHas pPaIMOAKTUBHOCTh. EcTecTBeHHBIM (JOH HOHM3UPYIOMIUX HU3ITyYECHHM.
Hcrounuku pagMoOakTUBHOCTM — KOMIIOHEHTHI TMHIIEBBIX Lenei. HeBumMble Tydu yIpaBisiioT
KU3HEHHbIMHM TIpouieccamu. [IpakTuueckoe HCMOb30BaHME HOHU3UPYIOLIEH paJualuuu. 3arps3HEHue
arMocdepbl. OKCUIbI HEMETAIOB: YITIEpO/a, CEepbl, a30Ta — Kak 3arps3HuTenu atMochepsl. CrocoOb
nonasianust B atmocdepy. KyMyasiTHBHOCTB JefiCTBHS yrapHOTO r'a3a Ha YelloBeKa M IPH3HAKK OTPABIICHHUS
uMm. [TJIK TokcmunbIx ra3oB B Bozmyxe. [lapHukoBbIi 3(h(eKT U KHUCIOTHBIE NOXKIU: CYyTh MpOoOIeMm,
TIOCIIE/ICTBUSI, BOBMOXKHBIE ITyTH perieHust. DOTOXUMUYECKHUi TyMaH (CMOT): COCTaB, MPUYHUHBI U YCIIOBHSA
oOpazoBanusi. CMOT Kak TOKCUKAHT OKPY>KaroIeH Cpepl.

MI/IHCpaJIBHLIC y,[[O6pCHI/ISI " MOCJICACTBUA UX TIPHUMCHCHUSI. BzanMocBsI3p 1 B3aMO3aBHCHUMOCTD
paCTeHI/Iﬁ M TIOYBEL 3HAYCHUE MUKPOIJIEMCHTOB VI ’KU3HU paCTCHI/Iﬁ U JKMBOTHEIX. IlocrmencTBus
HCC6aJ'IaHCI/IpOBaHHOFO MPUMCHCHHUSA MUHCPAJIbHBIX

ynobpenwuii. [Ipobiema HaKOIIJICHHUS] HUTPATOB.

KcenoOuotuku OpTraHU4YCCKOI0 MPOUCXOKIACHUS. Amcanom[m. OcobeHHOCTH CTPOCHUA
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AIKAJIONI0B W IPHUMCHCHUC HX B MCIUIUHC. benszon kak poaoOHaYaJIbHUK apOMATHYCCKUX
YrJICBOJOPOJ0B. ben3on u ero IMPOU3BOAHBIC KaAK TOKCUKAHTBI Opr)KaIOHIGﬁ CpcCabl.

[Nommapomariueckue yriieBoopo sl (HadTaauH, aHTpaleH, ()eHaHTPEH, MMPEeH), UX TOKCUYHOCTb
st moaeil.  JIMOKCHHBI Kak — CYNepIKOTOKCHKAHThL [udapuH, mnentaxmopdenon, mxiodoc Kak
TOKCHKAHTBI OKpyKaroriei cpenpl. Ilectummasl 1 ux mpomsBommbie. OTpHnaTensHOE BO3ICHCTBHE
MIPUMEHEHUS IECTULIH/IOB.

buonoruueckue meroqpl GOpHObI C CENBCKOXO3AMCTBEHHBIMU BpeauTesiMu. DopMaiibaeru.
[IposiBiieHME MHTOKCHKALIMM albIETUIOM Y Jitofed. OmacHOCTb JIPEBECHO- CTpYXKeuHbIX IUT. Hedrs,
He(TEenpPOIYKTHI, UX MCIOIB30BaHUE. 3arps3HEHIE OKPYKArOIIeH cperibl HehThio M HEPTEPOIyKTaAMH.

Paspnen 6. ’KuBoii opranusM u Xumus

Teopust. Kucnopon. Ponb kucnopona B OKUCIEHHMHM OpraHudYeckux BemecTB. [lomnepxkanue
AIIEKTPUYECKON aKTUBHOCTH KJIETKH M €€ MeMOpaHbI 3a CueT OMOJIOTHUecKOro okucieHus. Kucmopos B
MeauiHe. OTpHIiaTeIbHOE BIUSHUE N30bITKA KHCIOpo/ia (y4acTHe B IEMHBIX OKUCITUTETBHBIX PEAKITHAX).
Kucmopoabrii Tokcuko3 (KJIETOYHOE JbIXaHWE, HAIMYME OKCHUIAHTOB — HWHIMOHTOPOB, CHIDKAIOIIHX
IIEMHBIE OKHUCITUTEIIHHBIEC peakiiui B opranusmax). O3oH. CBONCTBA, MPUMEHEHUE.

l"asorensr. ConiepskaHue TaJlOTEHOB B TKaHSIX. PoJib XJIOpUIOB B MOJAECPKAHUM OCMOTHYECKOTO
JIaBIeHMs B KJIETKaX M OpraHu3Me B 1eloM. Pojb xjopuiga HaTpus B PEryJSIIMM BOJHOTO OOMEHa.
du3ronornyeckas pojib COJSTHOM KUCIOTHI B opraHm3me. buonormueckue ¢yHKImm (Topa U €ro
coequuennii. Hamume dropa B 3yOHO# SMalid M1 KOCTSIX Y€IOBEKA M YKMBOTHBIX B BUJIC (DTOPKAJIBITUEBOM
coiu ochopHOU KucaoTel. bpom
— MOCTOSIHHAS aKTUBHAS YaCTh TKaHEH OpraHW3MOB, COCTaBHAsl YacTh ropMoHa runodusza. Comu Opoma B
memmHe. CozlepKaHue ifo/1a B ITHTOBMIHON sKeese. 1 0pMOHBI THPOKCHHBL MoHas mpoduiakTHKa.
Copeprkanue 1oa B POAYKTaxX MATAHMUSL.

Cepa — coctaBHasi 4acTb aMHHOKHCIIOT, KOMIIOHEHTOB OEJIKOB, BOJIOC, ILIEPCTH, HOTTEH,
ButamuHa Bi  CepoBojopon u cepHas KHUCIOTa — TMPOAYKTHl pachaja Cepocoaepr alinx
AMUHOKHCIIOT, UX OMOJIOTUYECKAs POJIb.

OnextponuThl. buonoruueckas poib Coiel, KUCIOT, OCHOBaHU, 00pa3yrouXcsl B pe3ylbTaTe
pacrmajga OpraHMuYecKuX BelecTB B opraHmsMe. bydepHbie cuctembl. Mexanusm nedcTBusi OyQepHbIX
CHCTEM.

Aot u pochop. Conepxanue azora u Gpochopa B opranuzMax. A30T — COCTaBHAsS

4acTh OeJka, HyKJIEMHOBBIX KHCJIOT, MpOCTeTHYecKuX rpymnm ¢epmenToB. Pocdop — cocraBHas yacTb
KOCTHOM TKaHH, HyKJICOTHIOB, HYKJIEOIIPOTEUI0B, GochopHBIX 3pupoB. Makposprudeckue csizu — ATO,

AJID.

Mertanbl. MloHbl METa/UIOB Kak cTaOMIIN3aTOphl TPETUYHBIX CTPYKTYp OeNIKOB- (hepMeHTOB. MoHbI
METAJUIOB - aKTUBATOpbl (hepMeHTOB. Yyactue MeramioB B OBP, oOpaszoBanuu meramnodepMeHTOB.
depMeHTaTUBHBIE POJIM MarHus U JIBYXBAJICHTHOI'O eje3a, HOHOB KOOAIbTa, MapraHiia, KajMus, [IMHKA,
HUKeIs, 0apus U MeIu.

H_[eHO‘{HLIe 1 ICIOYHO3EMCEIIBHBIC MCETAJlVIbI. COI(Cp)KaHI/IC HOHOB HaTpusd, KaJlblOUsd, KaJlus,
MarHus B KUMBBIX OpraHn3Max B BUJIC COJIEM ¥ COSOUHEHMI C 6CJIK8.MI/I, HYKJICUHOBBIMU KUCJIOTAMU. Poms
HWOHOB HAaTpUAd U KaJIns. OcMoTHYECKOE JAaBJICHUC I1JIa3Mbl KPOBU. Ponb kanmbiys B CBCPThIBAHUU KPOBU, B
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CHHTE3€ XJIOpohIILIa.

XKeneszo. Yyactue xene3a B 00pa3oBaHUM IeMOTIIOOWHA, MUOTJIOOMHA, KaTajasbl, IIATOXPOMOB.
CozepxaHue jKeye3a B TKaHSX TJIa3HOTO XPYCTAIMKA, POTOBHIIBI, TEUCHH, CEJIC3CHKU. [IpuMeHeHue
MperapaToB jKee3a MpH JICICHUH aHEMUH, UCTOIICHHH, YIIAJIKE CHIL.

Bona. Boasblii 1 MuHepaibHbId 0OMeH. 3HaueHHe BOJIbI M BOAOPOIHBIX CBSI3€H B TEIUIOOOMEHE
OpraHmM3Ma, pacraje BelIECTB, MEPEHOCE WX B KJIETKH W MPOAYKTOB OOMeHa u3 kieTku. CBoOOIHAs U
CBsI3aHHAsI BOJIa B opranu3me. Boja — MCTOUHMK BOJIOPOAA M KUCIOpoia TIpy (POTOCHHTESE.

Ipaxmuueckas paboma «KauecmeenHwitl ananuz opeanudeckux eeujecmsy. OnpedeneHue yenepooa,
8000pooa 8 opaanuyeckom eeujecmse. OnpeodeneHue asoma 6 OPeaHUUeCKOM Geuecmee.

Ilpakmuueckas paboma «Obnapysxcenue 6enka 6 oOuonocuueckom mamepuaney. OOHapyxceHue
benkoe monoka. Llgemnvle peakyuu 6e1K08 — Ouypemosas u KCaHmonpomeuHo8asl.

Hpakmuqecmﬂ pa60ma ((06Hapy9fC€HLl€ UOHO6B Kalbyusl U MAacHusl 6 KOCMHOU MKAHUY.

Ipakmuueckas paboma «Obnapysicenue kamuoros ouonocudeckux cpedy. OOHapydceHue KamuoHoe
Kabyus no ocaoxy, yeemy niameHu.

Ipaxmuueckas paboma «ObHapyscenue anuonos Ouonocuveckux cpeoy. OOHapysceHue Cyrbghamos,
gocpamos.

Pasnea 7. HayuHo — ucciienoBaTe/IbCKasi HIMPOEKTHAsI 1eATEILHOCTD TeMbl
NMPOEKTOB U MCCJIeI0BAHUIMI
1. @uzuonocuueckas ponv xumuyeckoeo snemenma (no 8vib6opy 0byuaroue2ocs).

2. Xumuueckuil ananus ouoao2udeckux 00eKmos.
3. Jluxenounoukayus 3a2ps3HeHus ammochepnozo 6030yxa napka 20pood.

4. CocHa - UHOUKAMOP 3KOJI02UHECKO20 HebNa2ononyyus 0emcKkol niouwaoku.

5. Ilumwbesoe 6ooocnaboicenue 2opooa Mockebi.
6. I 'opoockas ammocghepa.

1. AnemepnamusHbie UCIOYHUKU IHEPSULL.

8. Ilpobaema memaniuzayuu ammocghepul.

9. Buonozuueckue o4ucmHvle COOPYHCEHUS.

10. Mooenuposanue nuunvix npednodicenuti no3awume OKpysicarouieti Cpeobi.

PA3JIEJ 3. ®POPMBI ATTECTAIIMA U OHEHOYHBIE MATEPHAJIBI

¢ TCMAaTU4YCCKOC TCCTUPOBAHKC,
® 3alluTa IIPOCKTa,

¢ Y4aCTUC B OJIMMITUA/IC,
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e colecenoBaHuE;
®  BBICTaBKH OTYETOB M0 MPAKTUUCCKIM paboTaMm;

®  BBICTaBKH PE3YJbTaTOB TBOPUECKOM PAOOTHL.
JlJ11 MOHUTOpHUHTa pe3yabTaTUBHOCTU 00pa3oBaTenbHOro mnpoiiecca o Ilporpamme «Xumus
U OKPY’KaIoIllasi CpeJia» UCIONIb3YIOTCS CIIEIYIOIINE BUIbI KOHTPOJIS:

® [IpeABapUTENbHBIA KOHTPOJIb (MPOBEpKA 3HAHMN ydYalllUXCsl Ha HA4aJlbHOM JTarie
ocBoeHus [IporpaMMbl) — BXOJHOE TECTUPOBAHUE;

® TEKYIIMH KOHTPOJb (B T€UEHHE BCETO Cpoka peanuzauuu [Iporpammer);

® UTOTOBBIM KOHTPOJb (3aKJIIOUUTENbHAS MIPOBEPKA 3HAHUN, YMEHHI, HABBIKOB IO UTOram
peanuzanuu [IporpamMmsr).

PA3JIEJ 4. OPTAHUBALIMOHHO-IIEJAT'OI'MYECKHUE YCJIOBUS PEAJIM3ALIUN
INPOI'PAMMBI

MarepuajbHO-TEXHUYECKOE OCHAIIIEHHE MPOTrPaMMbI

[Tomernenne, yYKOMIUICKTOBAaHHOE CTaHJAAPTHBIM YUECOHBIM OOOPYJIOBAaHWEM H MeOeTbio
(mocka, mapTel, CTYNbs, MKadbl, IEKTpooOecIedeHne, BEITSIKHOW MKad, paKOBHHA C XOJIOJHOU
BOJIOTIPOBOTHOM BOJION).

HeoOxomiMble 1711 DKCIIEPUMEHTOB  OOOpPYIOBaHWE W PEaKTHBBIL

MynbsTrMennitHoe 000pyI0BaHKE:

e KomrsroTep.
e HoyrOyk.

e [Ipoekrop.
e  DyII-KapThL.
® DKpaH.

e (pencrBa TEIEKOMMYHUKAIIWH (JIOKATbHBIE IIKOJIbHBIE CETH, BBIXO]1 B HIHTEPHET).

JlaGopaTopHoe obopya0oBaHuE:
® MUKpPOCKOIIBI.
e Mukpormnpernaparsl.
¢ KoJUIEKIUH TOJIE3HBIX UCKOTIAEMBIX.
o KoOJUIeKI1Y TOYB.
® bHHOKIM.
e Jlynel.
® MMUKpPOCKOIIBIL.
® [IpeaMerHble CTEKIIA.
® [lokpoBHbIE CTEKIIA.
® UYamku [lerpu.

e |IpenapoBabHBIE UIIIBL.
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Yueono-memoouueckoe obecneuenusn 06pa306ameﬂbnozo npouecca:

e KoHuenuyst pa3BUTUS JOMOJHUTEIHHOTO OOpa3oBaHMs JAETei (YTBEpXKICHA PpaclopsiKEHUEM
[IpaBurensctBa Poccuiickoit deneparyu ot 4centsiopst 2014 1. Nel1726-p);

e OepnepanpHblil 3akoH "O0 oOpa3zoBanuu B Poccuiickoit deneparuun” ot 29.12.2012 N 273-03;

e [Ipukaz3 MunoOpuayku P® ot 29 asrycra 2013 r. Ne 1008 «OO yTBepkJIeHUH MOpPsIKa
OpraHM3allMM U  OCYLUECTBJIEHMsS]  OOpa30BaTEIbHOM  JIEATENBHOCTH IO  JIOTIOJIHUTEIbHBIM
0011e00pa30BaTEIbHBIM IPOTPAMMaM;

e [Tucemo Munob6pnayku PO ot 14 nexabpst 2015 r. Ne 09-3564 «O BHEYpOUHOU 1€ATENBHOCTH U
peain3alyy I0NOJHUTENBHBIX 00111e00pa30BaTeNbHBIX IPOrpaMM»; (ccblika Ha ¢T.34, yactb 1 1.7 O3 Ne
273);

e [lucemo MunoOpHayku P® ot 18 nosiOpst 2015r. Ne 09-3242 «MeTtoauueckue pexoMeHIaIuu
0 TPOEKTUPOBAHUIO OOIIE00Pa30BATEIBHBIX MPOTPAMM;

e Canllun 2.4.4.3172-14: «CaHuTapHO-3MHUIEMUOJIOTHYECKHUE TpeOOBaHUS K YCTPOMCTBY,
COJIEpP)KaHUI0O U OpraHM3alli pexumMa paboThl 00pa30BaTENbHBIX OPraHU3ALUNA JOMOJHUTEIBHOTO
oOpa3oBaHusl JieTeil», YTBEpKIEHHBIM MOCTAHOBJIEHHWEM [J1aBHOrO TOCYJapCTBEHHOTO CAHUTAPHOIO
Bpaua PO ot 4 urons 2014 rona Ne 41;

o [[pukaz Muntpyna u corumanbHOM 3amuThl PO «OO6 yrBepkaeHun mpodheccuoHaIbHOTO
crangapra «llegaror 70MOHUTENTHHOTO 00pa3oBaHus AeTei 1 B3pocibix» oT 08.09.2015 Ne613H;

e JlokanbHbIE aKThl YUpPEKICHMUS,

e [lucemo Munnpocsemenus ot 28.06.2019r Ne MP-81/02 BH «Metonnueckue pexoMeHIaIuu
st cyobekToB Poccuiickoit depepanuu 1Mo BOMpPOCaM peau3alliil OCHOBHBIX W JIOTIOJTHUTEIBHBIX
00111600pa30BaTEIBHBIX MPOTPAMM B CETEBOU (popmey.
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