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IMOACHUTEJBHAS 3AITMCKA

AKTYa/JbHOCTb H 0CO0EHHOCTH NMPOTrPaMMBbI

Cuctema cpeaHero npogeccHOHalIBHOTO O0pa3oBaHHUS HE BCEra MOKET
o0ecneunuTh 00ydaroNIUXCsl TAKHM YPOBHEM 00pa3oBaHUs, KOTOPLIH OyeT HocTaToueH
JUIsL peal3aliy UX crocoOHOocTeH B BEIOpaHHOM cdepe nesTeTsHOCTH.

HononHurtensHass ofllepa3BUBarolliass nporpamMma "XWUMHs H OKpYKarolias
cpena" (mamee — Ilporpamma) HampaBieHa Ha pa3BUTHE W (QOPMHPOBAHHE ¥
o0yd4aroluxcsi LENOCTHOIO INpeACTaBlIeHHs 00 OKpy)Kalollel cpeme Ha OCHOBE
IIOIyYEHHBIX XUMHUYECKHX 3HaHWil. B xone peanuzanuu [Iporpammel oOydarommecs
COBEPIIEHCTBYIOT CBOM YMEHHS M HAaBBIKM B PELUCHUM MpPaKTHYECKUX 3a1ad, YTO
CIOCOOCTBYET pasBUTHIO Y HHMX JIOTHYECKOro, HHKEHEPHO-TEXHUYECKOTO U
9KOJIOTMHYECKOTO MBIIIEHHUS.

[TpenycmoTpennas [Iporpammoli peanuzanus MeKIIpeIMETHBIX CBsI3ell MO3BOJIUT
00yYalouHUMCcs OCYLIECTBUTh UHTETPALUI0 UMEIOIIMXCS IIPEACTABICHUN B LIETOCTHYIO
KapTHHY MUpa, a IPAaKTUYECKUE 3aHITUS U NPOEKTHAS JeATeIbHOCTbCOBEPIIEHCTBOBATE
YMEHHUS M HaBBIKM, HEOOXOIMMBIC AJIS I[POBEAEHUS HCCICIOBAHHUS, COMOCTABICHUS
(bakTOB, aHAHM3A [IONYUEHHBIX PE3YILTATOB, pPAGOTHI ¢ IPUOOpaMK 1 PeaKTHBAMH.

[Tomy4ennsle B xone oOy4enus no IlporpamMme TeopeTWdecKHe 3HAHUSA U YMEHUS
peluaTh npakTH4eckue 3anadu OyIyT crmocoOCTBOBATE pa3BUTHIO MHTepeca K Hay4dHOH
OesITeNbHOCTH.

Iean u 3apauu [Iporpammsl
Hens IIporpaMmel — pazBuTHe y 00y4aroOlMXCs HAYYHOIO 3HaHUS 10 NpeaMeTaM
€CTeCTBEHHOHAaY4YHOTO LMKIIa, bopmupoBanue HAaBBIKOB POBeICHUS
CaMOCTOSITEIBHOIO HAyYHOI'O MCCIIEIOBAHUs, MOBBILIEHHE 3KOJOTMYECKOH KYJbTYpBI,
HOJIy4eHUe IpecTaBieHuil 00 OKpy Kalollel cpesie ¢ MO3UIMYU XUMUYSCKUX SBICHU.

3agaumn Ilporpammel
Obpazoseamenvhbie.
- OCBOeHHME 00YyYalolMMHUCS 3HAHUNA 00 OOIMX 3aKOHOMEPHOCTIX (HOPMHPOBAHUS H
(QyHKIMOHUpPOBAaHUS JKOCHCTEM, O XapakTepe aHTPOIOTeHHOIO BO3IEHCTBHA Ha
OKPYKarOLIYIO CPEAY U METOJIaX OLEHKH 3TOr0 BO3ACUCTBUSA;
- opMHUpPOBaHKE CUCTEMBI 3KOJIOIMYECKH OPUEHTUPOBAHHBIX JTUYHBIX LIEHHOCTEH.
Pazsusarowue:
- pa3BUTHE II03HABATEIBHBIX HHTEPECOB M HMHTEJUIEKTYyaJbHBIX CIIOCOOHOCTEH
00y4aroIuxcs B MpoLecce NpoBeAeHUs GU3NIECKUX U XUMUYECKUX IKCIIEPUMEHTOB;
- pa3BUTHE JOTHYECKOI'O MBIIIIEHUS 00yYarOIINXCS;
- pa3BUTHE HABBIKOB IIJIAaHUPOBAHHU HHAUBHYaIbHOH paboThI,
- pa3sBUTHE YMEHHUH CaMOCTOSITEIBHOIO MPUOOPETeHUS! 3HAHWKW B COOTBETCTBHHU C
BO3HHUKAIOIIMMH )KM3HEHHBIMHU TTOTPEOHOCTSIMHU.
Bocnumamenshuie:
- BOCIIUTaHUE HAaBbIKOB KOMMYHUKATHBHON NeATEIbHOCTH;
- CO3JaHHE YCIOBHH JJs YCIEUIHOH colManu3aluu pedeHKa myTeM (OopMHPOBaHUA
KOM(OPTHOH ICUXOJOTUYECKOH 00CTaAHOBKH;
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- BOCITMTAHKE Y 00YYAIOIIHXCs OepeKHOro OTHOLIEHHS K OKPY KaroIIeH cpeie;
- BOCIMTAaHHE OTBETCTBEHHOIO IIOAXOJa K CBOMM JEHCTBHAM B IpoLiecce
B3aUMOJEHCTBHS ¢ 0OBEKTAMU OKPY KatoLIeH Cpepl.

Bospact oGyuaromuxcs no Ilporpamme
I[Tporpamma "Xumust ¥ OKpydKaromias cpefa" akTyanbHa Ui oOydaroumxcst 16-17
JIET,IPOSIBJISIOIINX UHTEePEC K U3YUEHMIO ECTECTBEHHOHAYYHBIX TUCLIUIUIMH.

dopma U pexUM 3aHATHIH
Cpoxk peamu3zanuu IIporpammel: 1 yuebHbIH rog, Beero 144 yaca.

IIpono/KHTeILHOCTD 3AHATHH

['pymnroBsle TeOpeTHYeCKHe M MPAKTHYeCKHe 3aHATHA IPOBOAATCs 2 pasa B HETEIo,
IIPOIOIKUTENBHOCTS - 2 yaca.
B xoze 06yuenusi mo [IporpaMme peanusyroTcst CleAy oIIue BUIBI AESTETbHOCTH:
- BBITIOJIHEHHE IIPOEKTHBIX U NPAaKTHYECKUX padoT;
-MOZIETHPOBaHNE H3y4aeMBIX IPOLIECCOB;
- YCTHBIE COOOIIIEH ST 00yYArOIIUXCS € IIOCIEIYIOIIEN TUCKYCCHEH TI0 TEME;
- pabora B rpymnmax;
- paboTa Co CPaBOYHOM JIMTEPATY PO, SHLMKIOeAMAMH, pecypcami Internet. O0yuenue 1o
IIporpaMMe O4HOE.

ILnannpyemble pe3yabTAThI

B pe3ynbTaTe 00y4eHus 1o NporpaMMe o0ydatoluecs IoIyyaT NpecTaBleHHe0d
OKPYXKalOIllEM MHUpe C T[O3HIMH XMMHYECKMX SBJIECHHH, OBJAJCIOT CHCTEMOH
9KOJIOTMYECKHUX 3HAHHH.
Ofyuarouyecs OyayT 3HATh:
- 5KOJIOTHYECKHE 3aKOHBI, TPaBUIIa, HayYHbIe (DaKTHI;
- eJMHCTBO B CHCTEME "YeIOBEK — OKpYy:Karolas cpeza';
- OCHOBBI MOHUTOPHHIA OKPY KArOLIEeH CPEIbL.
Oo6yuarouyecst 0yayT yMeThb:
- WCIONB30BaTh pa3jIMYHbIE METOABl MOHHTOPHUHIA OKpYXalolled Ccpeabl B
MpaKTHYeCKUX padoTax;
- NpPUMEHATH [OJyYEHHblE HaBbIKM IIPM  BBIIOJIHCHHH IPOEKTHBIX Hay4YHO-
HCCIeIOBaTENbCKUX paboT;
- OIIpeeNATh YPOBEHb 3arpsA3HEHHOCTH BO3/1yXa, BOIbI, [IOYBBI;
- aHAIM3MpOBATh MNAaHHbIE, [ONyYYEeHHBIE NPH H3YYEHWM COCTOSIHHS SKOCHCTeM CBOEH
MECTHOCTH;
- IPOTHO3MPOBATh JaIbHEHIIINe H3MEHEHHS 3KOCUCTEM CBOCH MECTHOCTH;
- WCIONB30BAaTh HPHOOPEL, HEOOXOMMUMbIE JUIs W3yHEeHHS SKOJOTMYECKHX (DaKTOpOB H
KOMITOHEHTOB DKOCHCTEM, MPUOOPEI U PEAKTUBBI IS M3YYECHHS XUMHYSCKHX BEIECTB
OKpY’KaltolleH cpensl.

B xoie peanm3alMy MPOTPAMMEI IIPEANONAraeTCs pasBUTHE y OOyYaroLIUXCs
CIIEAYIOLIMX JIHYHOCTHBIX Ka4eCTB:
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- KOMMYHHKa0eJIbHOCTR;

- TBOPYECKHH IOAXO0/ K PELUEHHIO [IOCTAaBICHHOH 3a/1auH;
- [I03HABATEJIbHBIN HHTEPEC;

- CaMOCTOSTEIbHOCTE IIPHU ITPOBEASHUH PaOOTEHI;

- Oepe)XHOe OTHOIICHHE K [IPUPO/IE.

@opMbl aTTeCTALHH 00y4aIOIIHXCS
- TEMaTHYECKOe TECTUPOBAHUE; :
- 3al1IMTa [IPOEKTa;
- Y4acCTHE B OJIMMITHATIE;
- cobecenoBaHue;
- BEICTA@BKHM OTUYETOB I10 IPAKTUYECKIM paboram;
BBICTABKH PE3YJIbTaTOB TBOPYECKOU pabOThI.

s  MOHHTOPHHIA pe3ylbTaTUBHOCTH 00pa30oBaTeNbHOTO MpoLecca 110
[Tporpamme «XUMHS U OKpY)KaroIlas Cpefay MCIOIB3YIOTCS CIENYIOIIHE BHIb
KOHTPOJIA:

IpeBapUTENIbHEIH KOHTPONb (TIPOBEPKA 3HAHMH Y4YalIMXCs Ha HAYaJbHOM HTAIle
ocBoeHus [IporpamMmer) — BXOHOE TECTUPOBAHHE;

TEKYIIUH KOHTPOIIb (B TEYEHHE BCErO CPOKa peanusanu [IporpaMMel);

UTOTOBEIH KOHTPOJIb (3aKJIHOUUTENbHAS IPOBEPKa 3HAHHUM, YMEHHM, HABBIKOBIIO UTOIAM
peanuszauuu [Iporpammer).

YueOnblii (TeMaTHUYeCKHIT) MJIAH

B ToM 4ucie

@opma  arrecTaluu

IPaKTHKa

Uenopek ©  mpHpoda B BxonHoe
1.1.  |nanexom mpouutom:|l 1 TECTHPOBAHHE
MpHCBauBaloOIIee X034HCTBO

1.2. . llepexon yejioBeKa K
MTPOH3BOAIIEMY X03SHCTBY

[y
pum—y

1.3 |OT xonecHHUIE! focamorera |1 1
1.4 YenoBek u®W npupoaa B - BricTaBka
HaCTOSIIEM 1 I «DKOJIOTHYECKHH
JIaKaT»
1.5  |Heucuepnaemsble 51
ucyepriaeMple  MCTOYHHKH|L I
HEPrHH
1.6.  |AnbTepHATHBHBIE 2 1 1
MCTOYHUKH SHEPTUH




1.7

[MpeBpalleHHe pa3HbIX BUOB
OHEpTHH IpYyT BApyra

3]

BricTaBka OTYETOB IO
MpakTHuecKkol paboTe

Muposoi OKeaH -
KO0JILI0ETE JKH3HH HaS
mjaHere Jemus

g1,

Bona 1 e€ cBoHCTBA 2

2.2,

IPonb MHpPOBOTO OKeaHa B
cTabuiuzanyuy  IPUPOIHBIX3
VCIOBUH Ha IIOBEPXHOCTH
SeMin

BricTaBka OTYETOB IIO
npakTHyeckoii pabore

buocdepa - cpega

3emie

00HMTAHHS BCero xusoroHalls

ol

DKONMOrMsL W DJIEMEHTHI3
BKOJIOTMYECKHX CHCTEM

3.2.

CocTar ¥ TUNEL PKocucTeM |1

3.3

—_

Yto Takoe Guochepademau

3.4

buonornueckoe 1
asHooOpaszue Guocdepsl

3.5

Pasznoobpazue yCIIOBUH
PKU3HH Ha 3eMJle, ero 1
MPUYUHBI

3.6

PacripocTpaHeHHe — JKMBBIX|]
OpraHH3MOB Ha 3eMJle

3.7

Cpena o0uTaHHS IKHBBIX
OpraHu3MoB: 3 yero oa |1
COCTOHT

@DakTOphI OKpYKAOLIEH
Cpensl M HX BO3IelicTBHe HA2
OpraHu3MBbl

Buocdepa, uenoBek u 4

Hopmuposanue 3arpa3HeHHH
OKpY>KaroLIeH Cpensl,
TOHSATHS U KPUTEPHH
HopmupoBanus: JII, JIK,
1B, BAK.

3%

4.2,

Xumuueckue 31eMeHmbl 6
ouocghepe

4.2.1

buorennrie xuMu4eckue|l
BIIEMEHTEI

4.2.2

BHOreOXHMHUYECKIE 1
muKIel. Kpyrosopor a3zota




4.2.3

3]

KpyroBopot kucnopoaa u
azoTa

4.2.4

[Ipakmuyeckas pabomad
KauecTBeHHOE onpeneneHue|(l
TSOKETBIX METAJIJIOB B BOJIE

IBricTaBKa OTUETOB IO
pakTH4Yeckoit padore

4.3.

Ikonozuvueckue
npobaemuvl ammocepul

4.3.1

CTpoeHHe U cocTaB 1
aT™Mochepsl

lIHTepakTHBHAA
Hurpa

4.3.2

AtMocdepa KaK
CBETOQHUIBTD 1
3acopeHHOCTh aTMOC(EpEHI

4.3.3

OCHOBHBIE HCTOYHHKH 2
Barps3HeHHs aTMOC(ephl

4.3.4

—

[TapruKOBEIi 3¢ deKT Kak
MHOr0(aKTOpHOE SIBICHUE

4.3.5

O30HOBBIH IIUT Y 030HOBasd|]
nbIpa

4.3.6

Oxcunel cepel W azora. X
MCTOYHUKH B atmMocepe. 2
KucnoTHBIE 10OKIH

4.3.7

IIpaxmuyeckas paboma
«M3yuenne KHCJIOTHOCTH| |
0CaIKOBY

OTtuer

4.3.8

DoToXHMHUYECKHI CMOT 1

4.3.9

CoBpeMeHHBIE cnocoOsbl
OUHCTKH BEIOpOCOB(2
(abcopbuus, ancopOuus,
[KOHEHCALMs], KaTaln3)

TectupoBanue

4.4,

IKonozuecKue
npobnemot 2udpochepui

4.4.1

XuMu4ecKHii COCTaB BOIBI 1

4.4.2

Ipaxmuueckasn paboma
"Onpenenenue 1
COmepKaHUL HOHOB
BOZOpOAA B BOJE"

BricTaBKa OTYETOB II0
mpakTHuecKod pabote

4.4.3

Uucras W 3arpsa3HeHHas
Boga. O4UCTKA CTOYHBIX 1
BOJ

4 4.4

ITpaxmuyueckas paboma
"OnpeneneHue aMmuaka Hl
HOHOB aMMOHHSI B Bojie"

BricTaBka OTYETOB IIO
PaKTUYECKOH
aboTte

4.4.5

[

XHUMUYECKHE CIIOCOOB]
yIaJeHHs 3arpsisHEHUH

TecTupopanue

ﬁ.4.6

CuHTETHYECKHE
MOBEPXHOCTHO-AKTHBHBIE
BEIIECTBA KaK 3arpsA3HUTeNH (1




ruapochepsl

4.4.7

MCTOYHHKH TUOKCHHOBOTO
BarpA3HCHHUS BOIBI

4.4.8

ODKCKYpCHsT Ha OYHCTHBIE
COOPYIKEHHS

4.5,

IKonozuneckue
npoodnemst numocgepsi

4.5.1

Knaccuduxanus
TIECTHLIHIOB

4.5.2

KomMmmuiekcHas cucrema
BalIMTEl paCTCHUH

4.5.3

[Ipakmuyeckaa paboma
"Onpenenexnue TSDKETIBIX]
METa/IOB B ITOuBe"

4.5.4

HuTpatel W HHUTPHTHL, HX]
BIHSHUE HA OPraHu3M
uesoBeKa

4.5.5

[Ipaxmuueckas paboma
«Omnpenenenue
OTHOCHTEJILHOTO

KOJIHUECTBA IIOYBEHHBIX
HUTPATOBY

BricTaBka OTYETOB IIO
[paKTHYECKOH paboTe

4.6.

IKoN02HYUECKIULT
MOHUMOPUHZ

13

11

4.6.1

3amaqy 3K0JIOTHUECKOTO
MOHHTOPHHIA

4.6.2

brounoukamus.
XUMUUECKHE METOIBI
KOHTPOJIS

4.6.3

Metoel MOHHUTOPHHI
BO3/yUIHOM cpensl
[Ipakmuyeckas paboma
"Ouenka 3arpsi3HEHHS|
BO3/yXa 110 COCTOSHHIO XBOH
COCHBI"

Otyer

4.6.4

Metoabl MOHHTOPHHI
BO3IYLIHOH cpenpl
ITpaxmuyeckas paboma
"OmnpeneneHue YHCTOTBH]
BO3IyXa MO JHIIAHHHUKAM "

OTtueT

4.6.5

MeTtonbl MOHHUTOPHHI 3
BO3YLIHON cpensl
IIpakmuyeckas paboma
"CHer — MHOMKATOP YHCTOThI
BO3IYXA"

[

OTtyer




4.6.6

MeTtonbl MOHHUTOPHHTE
BO3AYLUIHOH cpensl
IIpakxmuyeckas paboma
«Onpenenenue
BaNBIICHHOCTH BO3IyXay

OTtyer

4.6.7

MeTtonst MOHHTOPHHTE
BO3IYIIHOK cpensl
IIpaxmuyeckas paboma
«O1eHKa YHCTOTHI
ATMOC(EPHOro BO31yXa II0
BETHYHHE
ABTOTPAHCIIOPTHOH
HarpysKH»

OTueT

4.6.8

MeTonb! MOHHUTOPHHIE
BO3IYIIHOM cpensl
[ Ipakxmuveckas paboma
«PacTeHns - HHIUKATOPHI
TIJI0JOPOIUS TOYBY

OTtuer

4.6.9

Metonst MOHUTOPHUHTA
[BO3IYIIHON Cpelbl
[ Ipaxmuyeckas paboma

OTuer

"PacTeHus - HHAUKATOPEI
KHCJIOTHOCTH IIOUB"

4.6.1

Metonb! MOHHTOPHHTY
BO3IYLIHOMN cpensl
Ipakmuveckan paboma
"PacTenrs — HHIMKaTOPEI
BOJAHOIO pexXHMa IOYB"

Otyer

4.6.1

MeTtonn! MOHHTOPHHTI Y
BOOHOH Cpenbl
[Ipaxmuueckas paboma
«OpraHonenTHyecKue
[OKA3aTEIH BOJBI)

OTyeT

4.6.1

MeTobt MOHHUTOPHHI
BOJHOMH Cpelsl
[Ipaxmuyeckas paboma
"YKecTkocTh BOBI"

OTtuer

MeTtoner! MOHHUTOPHHIE
BOIHOM cpebl
[Ipakmuyeckas paboma
"Hccnenopanue
BOIOIIPOBOIHON BOJBI"

1

Ot1yer

[KcenoOHoTHKH 5 HX
BJIMSHUE HA OKPY/KAIILYI0

cpeny

27

3.l

ToxcuHBI. SnsI.
TOKCHKAHTEL Mepel

TOKCHYHOCTH BCIIICCTB

TectupoBanue




5.2.

Memannst — MOKCUKAHMbL
OKpyaHcaroyeti cpeobl

5.2.1

AHTpPOIIOT€HHAs 1
TOKCHKALH [IAHETHI

5 s

CBuHeL, KagMu#l, pPTyTh -
HEOPraHN4YCCKHUE 2
BKOTOKCHKAHTEI

522

IAHTpOIIOreHHBIE
HCTOYHHKH TSKETBIX[2
METLIOB

5.2.4

CBHHEI] KaK  TOKCHKaHT|
OKpY KaroLleh Cpesl.
CBHHeIl B MUIIEBEIX EISIX 2
IIpakmuyeckas paboma
"OnpenencHue

COCIMHEHUH CBHHLA BIIOYBE
1 pacTeHusIX"

OTuer

9.2.3

KamMuii Kak  TOKCHKaHT]
OKPYIKArOLIEH Cpeibl. 2
KanMmuii B IHINEBBIXLENAX

OT1yer

Ipaxmuyeckas paboma
«Onpenenenue

CoeTHHEeHHHU KaaMusi B|
OKpYJKaloLIeH cpene»

Pryte. Awmameramsl. PryTs(l
Kak OHOLIMT

5.2.7

ATFOMHHMH Kak

TOKCHKaHT OKpysKaronieH
CpeBbl. 2
[Ipaxmuueckas paboma
"OnpeneneHue alrOMUHHUA B
ICTOUHBIX Bogax"

OTueT

5.3:

PaduauuonHoe
3azpA3HeHue OKpydcarouien
cpeost

B

PanHoakTHBHOCTE.
McTouHnKH
PanHOAKTHBHOCTH — 1
[KOMIIOHEHTBL MHIIEBBIX
ene

3.3:2

[IpakTHuyeckoe
HCIIOJIE30BaHKE 1
HOHH3HPYIOWIEH paIdalliy

5.3.3

AToMHas JHepreTuka: 3au |l
NPOTHB
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5.4.

MunepanbHvie yoobpeHua u
HOCIE0CHEUA UX
npumMeHeHUA

5.4.1

BzanuMocBa3s H
B3aHMO3aBHCHMOCTb 1
ACTEHHH H IIOYBEI

5.4.2

SHaueHue

MUKpo3neMeHTOoR (B, Cu,
Mo, Mn, Zn u gp.) s
PKU3HH PaCTCHHM

[—

5.4.3

[TocnencTBus
HecOaTaHCHPOBAHHOIO
MIPUMEHEHHS 2
MHUHEpPAIBHBIX  yIOOpeHHH.
ITpakTuyeckas pabora
"OnpeneneHue HUTPATOB B
oBomax u ppykrax"

e %

Kcenobuomuxu
Op2aHu4ecKoz2o
npoucxoxcoeHus

5.0, 1

AJKAJIOU 1L
[Ipaxmuyeckasn paboma 2
"Onpenenenne xodenHa B
HanmuTKax"

Otuer

5.5.2

ben301 ¥ ero Mpou3BoaHbIE(]
[KaK

TOKCHKAHTBI OKPYIKaIOUIeH
Cpeibl

3.9.3

[Tomapomaruyeckue 1
TJIEBOAOPOJBI

5.5.4

JIJIT: ucropust cuHTE3a U 1
MPUMEHEHHS

8.5.5

JlnaapuH, neHTaxjaopbeHo,
X0 oc Kak

TOKCHKaHTBEl  OKPYKarouleH
Cpembl

fa—

3.9.6

TlecTHIIH OB 1

s e A

Dopmansaerunn. OmacHOCTH
NpPeBeCHO-CTPYKEUHBIX ILTHT|]

5.5.8

Hed1b. 3arpsizHeHne
OKpYIKarollei Cpensnl
HEe(PTHIO 2
He(TenpoLyKTaMH.
[Ipakmuueckas paboma
«Onpenenexnue
He(TEenpoIyKTOB B BOJEY

OTtuer

" 15.6.

r)IeRapcmea u 300posve
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5.6.1

[TpaBuna rpaMOTHOIQ
oOpalneHus ¢ 1
TeKapCTBAMH

5.6.2

UleKapCTBEHHBIE IIPENAaparTh]
B ITHILEBBIXLEIISTX 2

5.6.3

[o—y

AHJ’IGpFHH H 3arpAa3HEHHE
OKPYKAIOLIEH cpenbl

5.6.4

IIpakmuyeckas paboma
" AHanus HEKOTOPEHIX
ITeKapCTBEHHBIX MPENaparoB:2
ACIIHpHHA, aHaJbrHHA,
raraa”

OTtueT

PKusoii oprannzm HXuHMHA 26
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Ponb J1EMEHINOGE]
PNEKIPOTUMOE U 60001
0114 OP2AHU3IMA HeSl06eKA

6.1.1

Kucnopon u 030H.
Kucnopon = OCHOBA?2
PKH3HEIesITeIbHOCTH
JKHBBIX OPraHH3MOB

OTtuer

["amorensl. PonpragoreHoB H
HX COeTHHEeHHH B

KH3HEICATEIBHOCTH 2
OpraHu3MOB

6.1.3

Cepa - cocTaBHas 4acTh
KoMIoHeHTOB Oenkor. Cepal
— arpo3IeMEHT

—

6.1.4

Ponb 3JEKTPOJHTOR B
nomnepxasuu pH cpenst 2
opraiusma

6,1.5

A3oT u docdop B cocTase
OpraHAYecKHX BelecTB 2
PKHBOTO OpraHu3Ma

I1oHEI METaJIJIOB —
CTabMIM3aTOPBI

TPETUYHOH CTPYKTYPBI 2
Oenka, WX ponb B oOMeHe
BEILIECTB

6.1.7

i_\o.ﬂb HOHOB IIICJIOYHBIX H
€I0YHO3EMEIBHEBIX
METa/UIOB B 0OMEHE BEIIECTB
H TIOJePKaHHHITOCTOSHCTBA
BHYTPEHHEH Cpensl
opraHusma

8]

6.1.8

IPons xene3a BoOpazoBaHuu
OHOJIOTHYECKH aKTHBHBIX |
BEILECTB OpPraHu3Ma
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Boma B cocTase
KJIETOYHBIX CTPYKTYP
opranusmMa

9]

6.2

KauecmeeHHbIl ananus
npooyKkmoe
DICU3HEOeAMENbHOCHU
Op2aHU3IMO8

B.2.1

IIpaxkmuyeckas paboma
"KauecTBeHHBIH aHaIHu32
OpraHMYecKHUX BeLEeCTB"

6.2.2

[Ipakmuyeckas paboma
"Obnapyxenue Oenka B2
OGHOIOruyecKoM
MaTepuane”

6.2.3

[Ipakmuyeckas paboma
"OOHapyxeHHE HOHOB2
[KAJIbIIHS U MArHUS B
KOCTHO# TKaHHu"

6.2.4

IIpakmuyeckan paboma
"OOHapyxeHHe  KaTHOHOB2
ouosorunyeckux cpen”

6.2.5

[Ipaxmuyeckas paboma
"ObHapyxeHHe aHHOHOB
Gronorudeckux cpen”

BricTaBKa 0TYETOB II0
MPaKTHYECKHM
paboTam

Hay4Hno — 8
HCC/Ie10BATeIbCKAS
MpPOeKTHAsN
NeATebHOCTH

7.1

TpeboBanHUsI K 0QOPMIIEHHIO
MPOEKTHRIX  HayyHOo  —l
MCCIIeIOBATEIbCKUX PaboT

B2

Bri6op TEMB]
MCCaea0BaTeIbCKON

paGOTbI. CocraBnenue miana/l
[paboThI HaI IPOEKTOM

4.3

BrIimonHeHHE IPaKTHYECKOH|
yacT: cOOp Marepuana, erog2
HCCIIe0BAHUE

7.4

OdopMieHre NpoeKTHEIX  [2
aboT

7.2

BaruTa poeKToB 2

Tectupopanue

Ttoro: 144

92

52
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COJEPXAHHUE ITPOI'PAMMDbI
Pa3znen 1. Ucropusi B3aHMOOTHOLUEHHIH Ye/I0BeKa H PHPOABI

HcrouHuku OSHepruu (UcUepriaeMble W HeHcUepriaeMble). "DKOJIOrMYecKuit
prok3ak". HeoOxoaumocTs OepeKHOro OTHOLIEHUs K OKpysKarowei cpene. Yernosek u
IIpUpOAa B JaleKOM IIPOIIUIOM: MpHCBauBarollee Xo3saHicTBo. JpeBHue monu. BausgHue
NPUPOIHBIX YCJIIOBHI Ha pacCceeHue U 3aHATUS APEeBHUX JIIOAEH.

OcHOBHBIE 3aHATHS APEBHUX JIIOJeH: cobuparenscTBo U oxora. [IpucsanBaromee
X03s#CTBO. JIOKAJIBHBIH XapaKTep BIMSHHS AeATEIBbHOCTH APeBHHUX coOupareneil u
OXOTHHKOB Ha IIPUPOIY.

[lepexon 4denoBeka K IMPOU3BOASLLEMY XO03sHMCTBY. lIpousBonsinee X03gHCTBO.
Bo3HUKHOBeHHME 3eMilelleNldss U CKOTOBOJCTBa. Bo3aeiicTBhe Ha NPUPOLY ApPEeBHHUX
3eMJIeZIeNIbLIeB M CKOTOBONOB. CTHXHHHOE mIpHpoAoIoNb3oBaHue. OmyCTBIHUBAaHHUE.
['ubenp nuBUIN3aLMA.

Ot KonecHULBl 0 camojeTra. M3MmMeHeHue Xapakrepa MPUPOIOINONb30BaHUS B
IIpoIlecce pa3BUTHS YeJI0BEUECKOro o0IIecTBa

YenoBek ¥ mnpupoaa B HacrosimeMm. [Ipsimoe M KOCBEHHOE BO3IEHCTBHE
XO3SHCTBEHHON NeATeJIbHOCTH YeJI0BeKa Ha pupoy. MHTpoayKLIHs.

HeucuepriaeMble U HcyepriaeMble HUCTOYHMKM JHEprud. VICTOUHHUKH 3SHEpruu
(ucuepnaeMble W HeHcUepraeMsble). "DKoloruyeckuii prok3ak'. HeodxoaumocTs
Oepe)XHOro OTHOILIEHHUS K OKpYXKarollel cpene. AIbTepHATUBHBIE UCTOYHHKH SHEPTHH.
[IpunuBHBIE  JNEKTPOCTAHUMM.  ODHepruss  BeTpa. ['eoTepmasibHas  HEPTHI.
buosHepreTuka.

IIpakmuyeckue 3a0anus

Mooenupyem eempsinou deueamens. Cmpoum «po3y 6emposy c60eli MECIHOCHIU.
IIpespaujerue pasHuix 814008 SHep2ulU Opye 6 Opyeq.

Hazpesaem no-pazromy (nepedada meniosoll sHepeuul UsmyueHuem, menionpoeooHoC1blo,
KOH8eKyuell).

Pa3znen 2. MupoBoii okeaH — KoJibi0e/Ib sKH3HH Ha MJIaHeTe 3eMid

Boza — camoe pacnpocTpaHéHHOE B IPHPOIe XUMHYECKOe COSAUHEHHE — (BaKTOp
GopMupoBaHusi (PU3MIECKOM KW XUMHYECKOH Cpefbl, KIMMaTa W IIOrOJbl Ha HAalleH
IUTaHETe, BO3HWKHOBEHWs >KM3HM Ha 3emse. Muposble 3amackl BoAbl. IlpecnHas u
coJieHas BoJa. AHOMaJbHBIE CBOMCTBA BOIBlI. XUMUYECKUN cocTaB MHpPOBOro OkeaHa.
Yncras ¥ 3arpssHénHas Boxa. JleliTepreBas Boja M e€ BIMSHME Ha OMOIOTMYECKUH
00BEKT.

Ipaxmuueckan paboma "Hzyuaem gusuieckue u xumuyeckue ceolicmea 600bul "

Llupkyssiiuss Bomsl. Ponb ruapocdepsl B YCTOHYMBOCTH M CTaOMIH3aLMU
MIPHPOIHBIX YCIIOBUH Ha 3eMiie. [ MAPOIUTUYECKUN UKL
IIpaxmuyeckas paboma "Moodenupyem npoyeccul 8 2uopocgpepe”.

IIpaxmuyeckas paboma "Oyerxa gropul u hayrvl 6000emos”.
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Pasgen 3. buocdepa - cpeaa oouTanus Beero sKHBoro Ha 3emuie

OKonorus: 4yro 370 Takoe. Hampapierus: coBpeMeHHOM KOIOrHH. DKOJIOTHS - HAayKa,

H3ydarolas B3aMMOOTHOLIEHHUS JKMBBIX OPraHH3MOB JPYT C APYI'OM H € OKpYIKarollei
Cpe/IoH, «HayKa O zoMme». HampasineHus coOBpeMEHHOM 3KOJNOTHH: OOIas 3KOJIOTrHs,
TIPUKJIAIHAS SKOJIOIHs, SKOJIOTHsI YEJIOBEKa, DKOJIOrus ropona (ypOoskosorus). 3HaueHne
9KOJIOTMYECKUX 3HAHUH B )KH3HU COBPEMEHHBIX JIFOIEH.
Yro Takoe oskocuctema. (OCHOBHBIE KOMITOHEHTBI  3KOCHCTEMBL.  [loHsATHE
"sxocucrema”, obmas xapakrepuctuka. OCHOBHBIE KOMITOHEHTBI 3KocucTeM. OCHOBHEIE
DJIEMEHTEI 9KOJIOTHYECKHUX CUCTEM: BUJ, HOIMYJISIHS, cOO0IIecTBO (OMOLIEH03), SKOCHCTEMA
(6roreonenos). DKOIOTHYECKHE CBA3H, MPOCTEHINAT KIACCHMDHKAIHAA: B3aHMOCBSI3H MEXKIY
’KUBBIMH, & TAK)Ke YKUBBIMH U HEKUBBIMH KOMIIOHEHTAMH SKOCHCTEMBI,

Buz u nomyssams. OCHOBHBIE JIEMEHTBI 9KOIOTHIECKHX CHCTEM: BHJI, MOITYIIALHA,
cooO11ecTBO (OHOIIeH03), 3KocHcTeMa (OHOreoLIEHO3). '
Ipaxmuyweckas paboma « Akeapuym — MoOeib 5KOCUCTIEMBLY.

BsauMmocsasu B OuoneHosax. Ilumessle nernouku. [TpoayleHTsl, KOHCYMEHTEI H
pemyueHTl. JKuBble OpraHu3MEbl - aKTHBHBIE YYACTHUKH KPYTOBOPOTA SHEPTUH U BEILIECTBAB
npupoze. MHoroobpasue GopM B3aUMOIEHCTBHS OPraHM3MOB APYT ¢ ApyroM. [IpruuHb 1
CJICIICTBUS BHYTPHBUIOBOM KOHKYPEHIIMH, EIMHCTBO CHCTEMBI «XHIITHHUK - JKEPTBA.

Yro rtakoe Ouoctepa 3emnu. buochepa 3emnm - camas KpynHas NpUpOAHAs
sKocucteMa. bruocdepa — rmobanpHas SKOCHCTEMa H KIHOUEBOE MOHATHE dKonorud. B..
Beprackuil — y4eHbli, MBIC/IMTeb 1 YeNoBek. bruochepa, yenopek 1 Hoochepa. Yenosek
— €CTECTBeHHAs! COCTABILIOIAT OHOCHEPEL.

buonoruyeckoe pasHooOpasue Ouocdepsl. [ToBceMECTHOCTH paclpoOCTPaHEHHUs
KU3HA Ha 3emite. Posb pactenuil B Ouoctepe. BrusiHire sKUBEIX OPraHU3MOB Ha HEIKHBYIO
npupozny. B. M. Beprnanckuii u ero yuenue o 6uocdepe.

Yenosex B Omochepe. IlomoxwuTenpbHOE W OTPHLATENLHOE BO3ACHCTBHE
XO3SHCTBEHHON JEATEILHOCTH uenoBeKka Ha Ouoctepy. Oxpana Guocdepsl — yciioBHe
COXPaHEeHHs )KU3HH Ha 3eMIIe.

PaznooOpasue ycioBuii )KU3HM Ha 3emiie, ero IPUYMHLL PacrnpocTpaHeHHe KHBBIX
OpPraHM3MOB Ha 3eMie. 3aBHCUMOCTb PpACIPOCTPAHEHHs JKUBBIX OPTaHU3MOB OT
pacrpezie/ieHus cBeTa U TeIlla, Halu4Ms WM OTCYTCTBHs BOAbl. JlensHble IyCTBIHH,
TYHIpa, XBOWHBIE, CMEIIAHHBIC, MIMPOKOJIMCTBEHHBIE U TPOMMYECKHE Jieca, CTeMH,
IIyCTBIHHM: TPHPOJHBEIE YCJIOBUSA, WX BIHAHMEe Ha OHOJOTMYECKOe pasHooOpasue,
TIPUCIIOCOOIEHHOCTD JKMBBIX OPraHU3MOB K YCIIOBHSIM OKPYIKAFOIIEH CpebL.

Cpena obuTaHus KUBBIX OpPraHHU3MOB: M3 Uero oHa coctouT. Cpena obHuTaHus.
Ionarue 06 sxonornyeckoM GpakTope Kak 3JIeMeHTe CPeJibl, OKa3bIBAIOLEM BO3ACHCTBHEHA
YKHUBOH OPTraHU3M.

@axTopsl JKUBOH M HEXUBOHM IpUpPOABL. AHTpONOreHHBIE (aKTOpPEl - (GaKTOPH,
CBsI3aHHBIE C AEATENBHOCTBIO YenoBeka. Mepapxuueckas CTpyKTypa 3KOCHCTEM U CBOWCTBO
3MEP/PKEHTHOCTH. TONepaHTHOCTD U aJalTallis JKUBBIX OPraHH3MOB.

ConneuHnas 3Heprus — rilaBHas JBUKYINAS CUJIa IPOIECCOB B dKOCHCTeMax. Pob

~(dorocuHTe3a. banaHc pacxonoBaHUs TOCTYMUBIIEH Ha 3€MIIFO COJHEYHON OSHEPTHH.
[IpoyKTUBHOCTh (POTOCHHTE3a U €r0 POoJb B IOAJMEPIKAHUH COAEPIKaHHS KHUCIOpoJa B
aTMocdepe U )KU3HH Ha 3eMITe.
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Buocdepa, uenoBek u Hooc(epa. CTpaTerys NpUPOIBI M CTpaTErus 4YeJIoBEYECTBA.
Crparerus yCTOMYMBOIO pa3BUTHUs. [IpHopuTeT coxpaHeHHs OOIUEMUPOBBIX U
HAIIMOHAIBHBIX [IEHHOCTEH MPUPOIOIIOIE30BaHuUS. :

Temot npoexkmoe

Yemoiiuueoe pazsumue u 6uocgepa. Ixocucmemsl U AHMPONO2EHHOE 8030€UICMBUE.

OnmumanvHoe npupooonoNbL308aHUE KaK HE0OX00UMbIU KOMHNOHEH YCIMOUYUBO20
pazeumus.

Loneocpounvie  npoeHozvl  OuHamuku — Ouocgepvl.  Cmpamezuyeckas — uepa
Yenoeeyuecmea i ee B03MOIHCHbIE UCXOObL.

Pasznen 4. Xumus okpy:karowei cpeabl

XuMudeckre 31eMeHTsl B Ouocdepe. buoreHHsle 1 BTOpOCTENEHHbIE XUMUYECKHE
3NIeMEeHTBEl. Makpo U MUKpO3JieMeHTHI. [[pUYiHbBI U NPU3HAKH HENOCTaTKa B OpraHU3Me
yeJOBeKa HEKOTOPBIX 3JeMEHTOB. buoreoxumuyeckue HUKIbL. LMKIBI ra3o00pa3HbIX
BemtecTB. Ocanounble HUKIbL. KpyroBopot asora B Ouochepe. Cunepauus. Kpyrosopor
yriaepona B Ouoctepe. KpyroBopot kucnopozna B Ouoccepe.

[Ipaxmuyeckas paboma "KawecmeeHHoe onpedeneHue HeKOmopblx MANCENbIX MEMANIO08 €
gooe".

Atmocdepa kak cBeTouibTp. 3acopeHHOCTh arMocdepbl. [TpUYrHbIl U3MEHEHU
SIPKOCTH, LIBeTa aTMOC(epsl, IIPO3pavyHOCTH U BUAWMOCTH aTMoc(epbl. DKOJIOrHYECKUe
npobnemel B atMocdepsl. [TapHukossiil addekt. [TaprrkoBeie ra3sl. BropocTeneHHsle
KOMITOHEHTBI aTMOC(eph! (YIJIEKUCIIbIM ra3, MeTaH, OKCHUIbBI a30Ta, TPOIOC(EpHbIH 030H,
xsopdropyrieponsl). [TocneacTBus mapHuKoBoro 3¢dexra. O30HOBBINA LIUT U 030HOBAs
npipa. L{ukn o3oHa. [IprurHBEl MCTOHYEHHS O30HOBOTrO 1UTa. BemecTBa — 3arps3sHUTENd
tponochepsl. Okcuapl cepel M Xjopa. KuciaoTHble AOKAU. XUMHU3M I[POLECCOB.
@oroxuMuveckuii cMor. Posib oKCHIOB a30Ta, 030HA, yrapHOIo rasa, yrieBoAOpOAOB H
aITbJIErUI0B B 00pa3zoBaHui (POTOXUMHUYECKOTO CMOTa.

IIpaxmuyeckaa paboma "H3zyyerue kucnomHocmu ocaokos”.
IIpaxmuueckas paboma "Hccnedosanue 6030yxa Ha codepicanue meepovlx npumecel
(8uzyanvHo u npu nomowu muxpockona)”.

HedbuuuT npecHo# Bonbpl Ha MiaHere. 3arps3HeHue Bozabl. KOHIEHTpHUpOBaHHE
TOKCHKaHTOB MO OMONIOTHYECKMM IernodkaM. IIpeaenbHo AOIMyCTMMBIE KOHLEHTPALUMH
BewlecTB B Boge. O630p 3navenuit IT[IK mo naubonee onmacHeIM BemectBaM. CTOUHBIE
BoAbl. IlepBHuHas, BTOpH4YHAss M TpeTHYHas oOpabOTKa CTOYHBIX BOJ. XHMHYECKHE
Croco0bl yIaJleHus 3arps3HeHdil (copOuus, HelTpanu3ays, Koarymalus, CTepHIn3alis,
SKCTpPAKIIK, DJICKTPOXUMHYECKHe CrocoObl). CHHTETHYECKHE MOBEPXHOCTHO-AKTHBHBIE
BEII[eCTBA KaK 3arpsA3HUTENN TuApocdepbl. ICTOYHUKY THOKCHHOBOTO 3arPsS3HEHUS BOBI.
Ipaxmuueckas paboma "Tecmuposanue kavecmea 600wt". Ilpaxmuueckas paboma
"Ouucmka 3azpazHeHHol 600b1 ",

IIpaxmuueckas paboma "Onpedenenue codepicaHus UOHOE 6odopoda 6 eode. pH-
paxmop 600v! (uccnedosarus npod 6006l ¢ NOMOULIO BYMAXHCHBIX UHOUKAMOPOs) "
Ilpaxmuveckas paboma "Onpedenenue oOweli odcecmkocmu 6006l U3 PATUYHBIX
UCIMOUHUKOE C NOMOUYLIO MbLTbHO20 pacmeopa.
Ipaxmuueckas paboma "Onpedenenue ammuaka u UOHO8 AMMOHUSA 6 600¢e".
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Okonorudeckue npobnemsl autocdepsl. [lectuuuapl. MHCEKTUITUIBI, MepOULEIbL,
GyHruOuasl, poAEHTULMAB], HeMaTOUUABI, akapyIuasl. KOMIUIEKCHAS CHCTeMa 3all[UThI
pactenuit. Hutparts! ¥ HUTpUTEL VX BIMsHKE HA OPraHUu3M YesloBEKa.

Ilpakmuueckas paboma "Onpedenerue OMHOCUMENbHO2O KOAUYECBA HUMPAMOE 8
nougen".

Ilpakmuueckan paboma "Onpedenenue masxcenvix Memanios € nouee (UoHoe meou
odsyxeanenmHoil, céurya)".

OKOJIOrMYeCKUH MOHUTOPUHT. 3a71a9k SKOJIOTMIECKOTO MOHHUTOPUHTa, XUMUIECKUE 1
OuoNIOruYecKue MeToAbl aHaimu3a. buoumnnukanus. DOuToMHIUKALMS. XUMHUECKHE
METO/IbI KOHTPOJIS.

IIpakmuyeckas paboma «Oyenxa 3azpa3HeHus 6030yXa NO COCMOSAHUIO X80U COCHbLY.
Memooder monumopunza 6030yutHoOt cpedsi.

IIpakmuueckas paboma "Oyernka sacpsasHenus 6030yxa MO COCMOSHUIO X60U COCHbl'.
IIpaxmuueckas paboma "Onpedenenue yucmomol 8030yxa no nuuiaiHuxam".
IIpakmuueckas paboma "Cnez — unOuxkamop uucmomer 030yxa’. Ilpaxmuueckas
paboma "Onpedenenue 3anvinenHocmu 6o3oyxa’”.

[Ipaxmuveckasa paboma "Oyenxa uucmomvl ammoc@epHozo 6030yXa HO GelUYUHE
asmomparncnopmuou Hazpy3ku". Memoowvl MoHumopuH2a 6030YuiHO cpeobi.
IIpaxmuueckas  paboma  "Pacmenus — unOuxamopel  na0dopoous  nous'.
IIpakmuueckas  paboma  "Pacmenus - uHOUKamopvl  KUCIOMHOCMU — noug”,
IIpaxmuueckas paboma "Pacmernus — unoukamopwl 600H020 pedicuma noyg".
IIpakmuueckasn paboma "Opzanorenmuueckue noxazamenu 6o0wl". [Ipaxmuueckasn
paboma «Kecmrxocmo 600b1".

Memoowr monumopunza 600Ho1 cpedvl. "Hcenedoearue 8000npoeodHoll 8600b1".

Pa3pen S. KceHOOMOTHKY H HX BJIMSIHHE HA OKPY/KAIOUIYIO Cpeay

MeTtannel — TOKCHUKaHTBI OKpyKamolled cpenbl. [loHATHEe 00 aHTPOMOreHHOMH
TOKCHUKaUWU InaHeTsl. CBUHEL, KaIMHH, PTYTh - HEOPraHUYECKHE 3KOTOKCHKAHTHI.
Caurel. Baxneiime (QpU3MKO-XUMHYECKHE CBOHMCTBA CBMHLA M €ro coenuHeHuid. CBHUHeI
KaK TOKCHKAHT OKpY»Karolliel cpepl. CBHUHEI] B IMUIIIEBEIX IIETsIX. DTUIIUPOBaHHbIN OeH3UHU
NUILEBEIE LEIH.

Kanmuii. Bakueiinie GU3MKO-XUMUYECKHE CBOWMCTBA KaJMHS U €ro COeAWHEHUH,
Haxox[eHWe B Ipupozae. KaaMuil kak TOKCHUKaHT OKpyskarolled cpensl. Kagmuil B
MUILIEBBIX LEMAX.

PryTs. Baxuelimme (Qu3UKO-XMMHYECKHEe CBOMCTBA PTYTH U €€ COeIUHEeHUS.
Amanerampl. Ptyts kak Ououun. Amansrampl. MeTWIPTYTh B IHILIEBBIX LETSX.
[IpeoOpazoBanue coefMHEHNI PTYTH B BOJHOM cpene. bonesns Munamara.

AmoMuHui. BaxksHelinue (QU3MKO-XMMHUYECKHE CBOMCTBA alIOMHHHS M €ro
coemuHenyi. [loTpebnenne amomMunns. AFOMHUHMN KaK TOKCHKAHT OKpY’KarOIleH Cpesibl.
[IposiBneHre HHTOKCUKAIMY aFOMUHUEM Yy moneit. bonesns Anprireiimepa.

PaguanuoHHOe 3arpsisHeHHe OKpyJKarolel cpenpl. PanuoaktuBHOCTS. [Ipupoanas u

 ICKYCCTBEHHAas paJuOaKTHMBHOCTb. EcCTeCTBeHHBI ()OH HMOHU3HPYIOLUMX H3IIYyYeHHH.

VICTOYHHMKH paJuOaKTUBHOCTH — KOMIIOHEHTBI MHIUEBBIX Lened. Hepuaumsle Tydu

YIPaBJSIOT XKU3HEHHBIMHM npolieccamu. [IpaxTiudeckoe KCIIONB30BaHHE HOHU3UPYIOLIEH
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panuanyi.

3arpsasHenue armocgepsl. OKCHAB HEMETAJUIOB: YIJIepoJa, Cepbl, a30Ta — Kak
3arpsasHuTend atMocgepsl. CriocoObl monagaHust B arMmocdepy. KymylsiTUBHOCTB
JeHiCTBHS yrapHOTO ra3a Ha 4eJloBeKa U NpHU3HaKK oTpaBieHus UM. [1/IK TOKCHYHBIX ra30BB
Bo3ayxe. IlapHuUKOBBIM 3()QeKT W KHUCIOTHBIE AOXKIW: CYTh IpOoOJIeM, IOCIeICTBHS,
BO3MOXKHBIE ITyTH perreHus. PoToxumudeckuit TyMaH (CMOT): COCTaB, IIPUUMHBI H YCIIOBUS
o0pazoBaHust. CMOT Kak TOKCHKaHT OKpPY>KaroIliel cpempl.

MunepanbHble yAOOpeHHs W IOCIEACTBHS HX INpHMEHEHHsA. B3auMocBi3p U
B3aMMO3aBHCHMOCTE PACTEHHUH U TI0YBbL. 3HAUEHHE MUKPOAJIEMEHTOB IS )KU3HHU PaCTeHHI U
*UBOTHBIX. [locnencTBuss HecOanaHCUPOBAHHOTO  MPUMEHEHHUS  MHUHEPaJIbHBIX
yroOpenuit. [Ipobnema HaKOILIEHHA HUTPATOB.

KcenoOnotuku opranudeckoro mnpoucxoxnenus. Ankamouzasl. OcobeHHOCTH
CTPOCHHS alKaJOUIOB M NpHMEHEeHHWe HX B MeauilnHe. beH3onm kak popoHauvanbHUK
apOMaTHYeCKUX YIVIEBONOPOAOB. beH301 U ero mnpou3BOAHbIE KaK TOKCHUKaHTbI
OKpYy’Karollel cpemsl.

[lonrapoMatuyeckue yriaeBonopoasl (HadTanuH, autpaleH, (peHaHTpeH, [UpeH), UX
TOKCHYHOCTh A JiroAed. JIMOKCHMHBI Kak CyNepIKOTOKCHKaHTbl. /JluanapuH,
NeHTaxJI0ppeHoN, TUXI0(PoCc KaK TOKCHUKaHTBI OKpyXkarouel cpeabl. IlecTuuuasl U Ux
npou3BoaHbIe. OTpUIATEIFHOE BO3/ICHCTBUE IPUMEHEHHUS [IeCTULIM/IO0B.

buonorudeckue MeToapl OOpbOBI € CENBCKOXO3SMCTBEHHBIMH BpPEIUTENSAMH.
@®opmanbaeru. [IposBieHne HHTOKCUKALMK ambIeTHaoM y monel. OnacHoCTh ApeBecHo-
cTpyxeuHblX IuT. HedTh, HedTenpoLyKTbl, HX HCIONB30BaHHE. 3arpsA3HEHHE
OKpY»Karoleli cpeibl He(ThI0 U He(hTenpoIyKTaMu.

Pasnes 6. AKuBoii opranuzm U XumMusi

Kucnopoz. Ponp Kuciiopoja B OKHCICHUH OpraHWYecKUX BeIecTB. Ilonnepxanue
SIIEKTPUYECKOH aKTHBHOCTH KIETKH M €€ MeMOpaHbI 3a c4eT OHOJIOTHYECKOIO OKHCIIeHHUSL.
Kucopon B MeuipHe. OTpHLIATENIBHOE BITUSHHAE H30BITKA KHCIOpoa (ydacTHe B LEMHbIX
OKHMCIHUTENBHBIX peakuusixX). KucmopoaHelil TOKCHUKO3 (KJIETOYHOE [BbIXaHHE, HalIu4YHe
OKCHIAHTOB — HWHTHOMTOPOB, CHMIKAIOUIMX IeITHble OKHCIUTEJbHbIE pEeaKlUud B
opraausmax ). O3oH. CBoiicTBa, MPUMEHEHUE.

["anorensl. Cozmep:kaHue rajJoreHOB B TKaHAX. Poib XJIOPUAOB B MOJLEPKaHUH
OCMOTHYECKOTO JIaBjeHMs B KJIETKaxX W opraHusMe B LeinoM. Ponp xmopuaa Hatpus B
peryisuuu BomHOro ooMeHa. PU3MOIOTHYECKAS POJIb CONSIHON KHUCIOTEI B OpraHU3Me.
Buonoruueckne ¢pyHkuuu Gropa u ero coenvHeHuil. Hanuuwe ¢propa B 3yOHOH sManu U
KOCTSIX 4€JIOBEKa M YXMBOTHBIX B BUJIE PTOPKAITBLHEBOH coi (pochopHOH KHUCTIOTEL. bpoM
— TOCTOSHHAs AKTHBHAs YacTh TKaHeil OpraHu3MOB, COCTABHAS YacTh FOPMOHA IMIIO(pH3A.
Comu Opoma B memuuuHe. ConepykaHue Homa B IIWTOBUOHOH jKejese. ['OpMOHEI
Tupoxcuubl. Momras mpodumaktrka. Coepikanue foaa B IPOTyKTaX MHTAHKL.

Cepa — cocTaBHasi 4acThb aMHHOKHCIIOT, KOMIIOHEHTOB O€JIKOB, BOJIOC, ILIEPCTH,
Horted, BuTamuHa B; CepoBomopox # cepHas KHCIOTa — IPOLYKTHI pacmajia
cepocoepKalliiX aMUHOKUCIIOT, KX OUOJIOrHYecKast poib.

Dnextponuthl. Bronmornieckas ponb cojei, KUCJIOT, OCHOBaHUM, 00pasyroIuXcs B
pe3yneTaTe pachana OpraHWYeCKHX BeIecTB B opraHusMe. bydepHble CHCTEMEI.
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Mexanu3m neicTBus Oy pepHBIX CUCTEM.

Azot u pochop. Coneprkanue azora u Gochopa B opranuzmax. A30T — COCTaBHas 4acThb
Oenka, HYKJIEMHOBBIX KHUCJIOT, MpOCTEeTHUECKHX rpymnn ¢epmentoB. Pochop -
COCTaBHAs 4acTh KOCTHOH TKaHH, HyKICOTHHOB, HYKIEONPOTEHIOB, HOChHOPHEIX 3(hHUPOB.
Maxkposprugeckue cBsa3zu — ATO, AJ/{D.

Mertannel. VloHBI MeTaloB Kak CTaOMIM3aTOPBl TPETUYHEBIX CTPYKTYpP OeNKOB-
depmenToB. MOHBI MeTallIoB - aKTUBATOPLl (pepMeHTOB. Yuactue MertamioB B OBP,
obpazoBaHuu MeTaioepMeHTOB. DepMeHTaTHBHBIE POJIM MarHHs M JBYXBAJIEHTHOTO
KeJe3a, MOHOB KoOasbTa, MapraHiia, KaaMusi, UMHKa, HUKEIL, Oapus U Me[Id.

[IlenouHble U IenoYHO3eMeNnbHble MeTautbl. CofepikaHie MOHOB HATPHs, KabLHs,
Kallusl, MarHus B JKMBBIX OpraHW3Max B BHIE CoJied M coeAuHeHHH ¢ Oenkamu,
HYKJIEHHOBBIMH KHCJIOTaMU. Ponb MOHOB Hatpus ¥ Kaius. OCMOTHYECKOe IaBIICHHE
TUTa3Mbl KpOBH. Poilb KallbIMs B CBEPThIBAHUM KPOBH, B CHHTE3€ XI0pO(HILIA.

XKeneso. YuacTtue xeneza B 00pazoBaHWU reMoroOuHa, MUOTIIOOKMHA, KaTatassl,
uTOXpoMoB. CofepakaHue kese3a B TKaHSX [VIA3HOTO XPYyCTalHuKa, POTOBHUIIEI, TIEUEHH,
ceneseHky. [Ipumenenre npenaparoB xesesa Ipy JICUEHHH aHEMUHU, UCTOIIEHHY, YIIaIKe
CHIL

Bopa. BoaHblil 1 MUHepalbHbBIH 0OMeH. 3HaueHre BOIbl M BOIOPOIHBIX CBSI3EH B
TeIsI000MeHe OpraHHu3Ma, pacraje BellecTB, IepeHoce UX B KJIETKU U IIPOJJyKTOB OOMeHau3
kneTku. CBoOogHAsS M CBsA3aHHAs BOJA B opranu3Me. Boma — MCTOYHUWK BOJOpOAa U
KHCIopo/a Npu GoToCHHTESE.

IHpaxmuueckas paboma "Kawecmeennviii ananuz opeanuveckux eewjecms”. Onpedenerue
yanepooa, godopoda 6 opzaruieckom eeujecmee. Onpeoenerue azoma 6 OpeaHuvecKom
gewyecmee. e

IIpaxmuyveckas paboma "Obnapysicenue 6enka 6 6Ouonozuveckom mamepuane'.
ObHapyoiceHue 6enkos monoka. Lleemuvie peaxyuu 6enkos — Ouypemosas u
KCAaHmMonpomeuHo8as.

Ipaxmuueckas paboma "ObHapysicerue UOHO8 Kanbyus U MASHUA 8 KOCHHOU MKAHU".
Ipaxmuueckas paboma "ObHapyscenue kamuonos buonocudeckux cped”. Obnapyoicenue
KAMUOHO8 Kbyl N0 OCAOKY, Y8emn)y NiamMeHU.

Ipaxmuuecrkasn paboma "Obuapyoicenue anuonoe buonozuveckux cped". Obrapyscenue
cynvghamos, ghocghamos.

Paznes 7. Hay4Ho — HecesleloBaTe/IbCKAs H IPOEKTHAsA 1eATeIbHOCTh
TeMbl NPOEKTOB U HCCJIEJOBAHHH
1. Duzuonoeuueckan posb XUMULECKO20 21emMeHma (No 8bloopy 0byuaoujecocs,).
2. Xumuyeckuti ananuz 6UON02UYECKUX 0OBEKMO.
3. JluxernouHouxkayus 3aepa3HEHUsL AMMOCHEPHO20 6030yXa NAPKA 20podd.
4. CocHa - uHOuUKamop 3K0N02UYECK020 Hebnazononyyus 0emcKou N10UAO0KU.
3. umvesoe sodocHabicenue copoda Boneozpada.
6. ['opoockas ammocghepa.
7. AnomepHamugHble UCIOYHUKU FHEPSULL.
8. Ilpobnema memannuzayuu ammocgepel.
9. Buonozuveckue ouucmmHvie COOPYHCEHUA.
10. Mooenuposarue 1uuHbIX NPeONOAHCEHUTE NO 3AUUME OKPYAHCAOUIEL CPEDBI.
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OPTAHHU3AIIMOHHO-NIEJAT'OIT'MYECKUE YCJIOBUSIPEAJIU3ALIUA
IIPOI'PAMMBI

YuebHo-MeToanuyeckoe obecnevyeHue Ilporpammel

Dopmol 3aHAMUL:
- 3allMTa TBOPYECKUX U UCCIICHOBATENECKUX [IPOSKTOB;
- 3aHATHSA- HCCIIENOBAHHS;
- 3aHATHSA- IPAKTUKYMBI;
- OKCKYPCHUH B XKUBYIO [IPUPOLLY;
- TabopaTopHEIe pabOTE;
- TEOPETUYECKHE 3aHATHS (TEMaTHYECKIE JIEKITN ).

VYyactue B yueOHO-UCCIIEOBATENNECKIX W BBIE3IHBIX IKOJIOTHUYECKHX MPAKTHKAX
He sBJISETCs 00s3aTeIbHBIM U1 BceX o0ydaronmxcsi. B BbIE3HBIX MEPOITPUATUSIX MOTYT
y4acTBOBAaTh OOyYarOIIMecs, MMEIOUe pa3pelleHre OT MEeAULUHCKOIO YUPEeKIEHUS U
IOJDKHBIA YPOBEHB [TOATOTOBKH, KOTOPBIN OIPEIEISIeTCAIIe 1arOrOM.

JunaKkTHYecKHe MaTepHaIbl

Mertomuka oOydeHHUs MpeArnoJiaraeT JOCTYIHOCTh M3jJaraeMod MH(pOpMaLuu i
BO3pacTa 00y4arOIIMXCs, YTO JOCTUraeTcs 3a CUéT HarvIHOCTH U HEPAa3pPBIBHOW CBA3U C
MIPaKTUYECKUMHU 3aHATHUSAMH.

@opMBl 3aHATHUH ONPENENSIOTCS HANpPaBICHHOCTAMH IporpaMMbel M e€
ocobenHocTaMH. [IporpaMma BKJIIOYAET KaK TEOPETHYECKUE W MPAKTHYECKHE 3aHATHA B
yueOHBIX KaOWHeTax, TaKk U 3KCKYPCHOHHBIE BBIXOZBI HAa TEPPUTOPHIO FOpPOJa, B MApPKH,
CKBepkbl, D0TaHHYeCKHe Cabl.

[Togaya TeopeTHYECKOro MaTepualia OCYLIeCTBIIETCS B (OopMe 3aHMMATEIBHOTO
pacckasza C OJHOBPEMEHHBIM II0Ka30M WJUTFOCTpALMi, CXeM, BHIEOMATepHaloB,
dororpapuit u T.m. [logaua MpakTHUeCKOro Marepuana OCYyLIeCTBIETCs B (popme
TPYIIOBBIX pPadOT U MPaKTUYECKUX 3aHATHH.

MartepHuaabHO-TEXHHYECKOe OCHAIEHHE MPOTrPaMMBbI

IToMeleHHe, YKOMILIEKTOBAHHOE CTaHAApTHBIM Y4eOHbIM OOOpyHOBaHHEM M
MebOenpio (JOcKa, MapThl, CTYJbs, WIKadbl, 3IeKTpooOecredeHre, BRITSIKHONW wIKad,
PaKOBHHa C XOJIOJHOH BOJIOIIPOBOIHOM BOJOM).
HeobGxomuMble [Is1 3KCIIEPUMEHTOB 00OpYy/OBaHUE U - peakTHBbL. MyJbTHMEIHIHOE
o0opymoBaHue:
- Komnsrorep.
- HoyTOyk.
- [IpoekTop.
- QJBII-KapTHL.
- DKpaH.
- CpezicTBa TeJIEKOMMYHHKAIUH (JIOKAIBHBIE IIKOJbHbIE CETH, BBIXO B HHTEPHET).

_JlabopamopHroe obopydosanue:
- MHUKpPOCKOIIEI.
- MukponpenapaTsl.
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- KoJutek1mu rmosne3HbIx HCKOTIaeMbIX.
- Komnexuuu nous.

- buHOKIH.

- JIynel.

- MukpocKomsI.

- IIpenmerHsle cTéKITa.

- ITokpoBHBIE CTEKIIA.

- Yamku [Tetpu.

- I IpenapoBabHbBIE UIJIbL.

Kapnposoe o0ecnieyeHHe nporpaMmaI
[lemaror, peanusyroIMA IporpaMMmy, AOJKEH HMMETh BBICIIEE HIIH CpEaHEe
NpoQeccHoHanbHOe 00pa30BaHKe B COOTBETCTBYIOLIEM HaIlPaBJICHHH.
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