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PA3JIEJI 1. HOACHUTEJBHASA 3AIINCKA

Hanpasnennocms  001meo0pazoBaTeIbHOH  MPOTpaMMbl  €CTECTBEHHO-HAy4Hasi, yPOBECHb
peasinzanuu 0a30BO - IPOJABUHYTHIM.

AKkmyansnocms npozpammsl - cucteMa oOIero o0pa3oBaHUs HE BCETAAa MOXKET 00ECIICUUTh
o0yJaromuxcs TakKUM YpPOBHEM OOpa3oBaHMs, KOTOPBIA OyAeT AOCTaTOYeH MAJs pean3aluu HX
CIIOCOOHOCTEH B BEIOpaHHOM cepe AesTEIbHOCTH.

JlononHuTtenbHas 001epa3BUBaloNias mporpaMma «XuMus ¥ OKpy’Karomias cpeiay (nanee —
[Iporpamma) HampaBieHa Ha pa3BuTHe U (HOPMHUpPOBaHHE Y OOYYAIOUIMXCS LEIOCTHOTO
npejcTaBieHusi 00 OKpyXKalollleld cpelie Ha OCHOBE MOJYYEHHBIX XUMHYECKHX 3HaHUM. B xone
peanmzanuu I[Iporpammel oOyuaroiuecss COBEPILIEHCTBYIOT CBOM YMEHHUS M HAaBBIKM B PEUICHUH
MPAKTUYECKHX 3a/1a4, YTO CIIOCOOCTBYET Pa3BUTUIO y HUX JIOTUYECKOTO, HH)KEHEPHO-TEXHUUECKOTO
Y DKOJIOTUYECKOTO MBIILICHUS.

Hoguszna npozpammul - 3aKI0OYAaeTCs B TOM, YTO yyallliecss MOTUBMPOBAHBI Ha CO3/IaHUE
MCCIIEIOBATEILCKUX MPOSKTOB M 3alllMTa MX HAa KOH(EpeHIHsIX pa3Horo ypoBHs. Kpome storo, Ha
3aHATUSX KPYKKA MOT'YT IIPOBOJUTH ONBITHI 3@ pAMKaMU IIKOJIbHOW IPOrPaMMBI.

Iledazozuueckan wyenecoodpasnocms - 3aKIHOYACTCS B TOM, YTO IIPU €€ PealU3aluu, Y
o0yJaromuxcss BO3HHMKAE€T HWHTEpEC K XUMHH, pPaCHIMpSETCS KPYro3op, pPa3BHBAIOTCA
KOMMYHHMKATHUBHBIE KaUeCTBA JUYHOCTH, U KaK pe3y/bTaT — yYaCTUE B OJIMMIIHNAJAaX, ONOJIOTHYECKUX
KOHKYpCax pa3HOI'0 YpOBHsI, HAyYHO-HUCCJIEI0BATENbCKUX KOH(DEPEHIMIX

Omauuumensnaa ocobennocmy - 1npenycmorpeHHas IIporpammoii  peanusanus
MEKIPEIMETHBIX CBSI3€d MO3BOJIUT OOY4YarOIIUMCS OCYILECTBUTb WHTETPALMI0 HMMEIOIUXCS
IPEJCTABICHUN B IIEIOCTHYIO KAPTUHY MHPA, a IIPAKTUYECKUE 3aHATUS U IIPOEKTHAs ACATENBHOCTD
COBCPHICHCTBOBATH YMCHHUA W  HABBIKU, HGO6XOI[I/IMI>IG 1 MPOBEACHUA  HCCICAOBAHMA,
COIIOCTaBJIEHUs ()aKTOB, AaHAJIN3A IIOJTYYEHHBIX PE3YIbTATOB, PA0OTHI C IPUOOPAMHU U PEAKTHBAMHU.

Ilenvy Ilpocpammer — pazBuTHE y OOYYaOIUXCA HAYYHOrO 3HAHUSA [0 HpeaMeTam
CCTCCTBCHHOHAYYHOT'O IMKIJIA, (pOpMHpOBaHI/Ie HAaBBIKOB IMPOBCACHUA CaMOCTOATCIIBHOIO HAYYHOI'O
UCCIEOBaHMs, IOBBIIIEHUE OSKOJOIMYECKOH KyIbTypbl, MOIY4E€HHE IIPEACTAaBICHUN 00
OKpPY’KaroIleH Cpejie C MO3UINA XUMUYECKUX SIBJICHUMN.

JU1sl JOCTUKEHMS TOCTABICHHON LIEIH HEOOXOAUMO PELIUTh CIEAYIOIIUE 3a0aUu:

Oopa3oBaresibHbIE
® OCBOCHHME OOyYalOIUMHCS 3HaHUN 00 OOmMX 3aKOHOMEPHOCTSIX (OPMHUPOBAHUSA U

(YHKIIMOHMPOBAHHSI SKOCUCTEM, O XapaKTepe aHTPOIIOTEHHOTO BO3JEHCTBUS HA OKPYKAIOIIYIO
CpeAy U METO/AAX OLIEHKH 3TOr0 BO3JEHCTBUS;
® (opMupPOBaHHE CUCTEMBI SKOJIOTHUECKH OPUEHTUPOBAHHBIX JTUYHBIX LIEHHOCTEH.
Pa3puBarommue

® DPa3BUTHC IIO3HABATCIIBHBIX MHTEPECOB U HHTCIICKTYaIbHBIX CIIOCOOHOCTEH 06yqa101u1/1xc;1 B
Imponecce NpoOBCACHUA (1)I/ISI/IT-IGCKI/IX U XUMHUYCCKUX SKCIICPUMCEHTOB,

® PA3BUTHC JJOTHYCCKOTO MBIIIICHUS o6yqa}onmxcs[;
® Pa3BUTHC HABBIKOB IIJIAHUPOBAHM S HHHHBHHyaﬂLHOﬁ paGOTBI;

® pa3BHUTHE YMEHHUH CaMOCTOATEIHLHOTO MPUOOPETEHUS 3HAHHUI B COOTBETCTBHH C BOSHUKAIOIIMMHU



YKU3HECHHBIMH ITOTPEOHOCTSIMU.
BocnurareanHble

® BOCIIMTAaHUEC HABBIKOB KOMMYHHKaTHBHOﬁ ACATCIIBHOCTH,

® co3JaHue YCJIOBUM JJIs YCIICIIHOM colann3anun pedeHka myreM GopMUpoBaHUs KOMPOPTHON
MICUXOJIOTrMYeCKON 00CTaHOBKH;

®  BOCHHTaHHE y 00YyUaIOIIMXCsl OEPEKHOT0 OTHOIICHHS K OKPY KaroIei cperie;

® BOCHUTaHHE OTBETCTBEHHOT'O MoaxoJa K CBOMM  JEWCTBUAM B IIpoLecce
B3aMMO/ICHCTBUS C 00bEKTaAMU OKPY KaIOLIEHCPEeIbl.

Kamezopus odyuarouguxca - nporpamma «XUMUs 1 OKpYKarollias cpeJia» akTyalbHa ISl y4alixcs
14-17 ner, NpOSIBISIIOLMX HHTEPEC K M3YUEHUIO €CTECTBEHHOHAYUHBIX JUCLIUILIMH.

Dopma nposedenusn u pescum 3aHAMUIL - TPYNIIOBBIC TCOPETUIECKHE U IIPAKTHUECKUE 3aHATUS
MPOBOZATCS 2 pa3a B HEAEIIO, TPOJOJDKUTEIILHOCTD - 2 Yaca.
B xone o0ydenust o [Iporpamme peanu3yroTcst CIEAYIOIIUE BUABI AATEIbHOCTH:

®  BEBINOJTHEHHUE IPOSKTHBIX M IIPAKTUIECKUXPAOOT;

®  MOJICIMPOBAHUE N3YYACMBIXIIPOIICCCOB;

®  YCTHBIE COOOMICHUSI00YUAIOITMXCSI C TOCIICAYIOIIECH TUCKYCCHEH O TEME;
e pa0otaBTrpynmax;

® paboTa co CrIpaBOYHOM JINTEPATypPOH, SHIMKIONEAUIMHU, pecypcamulnternet. O0yuenue
10 TPOTPaMMEOYHOE.

Cpox peanuzayuu npozpammer. 1 yaeOHblii rog, Bcero 144 yaca.

ITnanupyemoviepesynomamaol

B pe3yibTare O6y‘IGHHS[ o mporpamme 06yqa}0mnec51 nojrydar npeacTaBJICHUC 00
OKpYyXKaromeM MUPEC C TO3UINH XUMHUYCCKHUX HBHGHHﬁ, OBJIaACIOT CHCTEMOM PKOJIOTHYCCKHUX 3HAHMUIA.

OO6yuatomuecst OyayT 3HaTh:

® 5SKOJOTrMYECKHEC 3aKOHBI, IpaBUia, HAYYHBIC CI)aKTBI;
® CIWHCTBO B CUCTEME «UCJIIOBCK — OKPYXKarolas cpeaar,
® OCHOBBI MOHHUTOPHUHIA oxpymaromeﬁ CpCabl.

OO6yuatommuecst OyayT ymeThb:

®  JCIOJIB30BaTh PA3JINYHbIE METOAbI MOHUTOPUHIA OKPYKAIOIIEH CPeNIbl B MPAKTUYECKUX
paborax;

® [IPUMEHSTH OJyYEHHBIE HABBIKU NPU BBIMOJIHEHUH HAyYHO- UCCIIEI0BATENIbCKUX padoT;
®  OIpENENATh YPOBEHB 3aIPA3HEHHOCTH BO3/yXa, BOJIBI, [IOYBHI;

®  QHAIM3UPOBATH JAHHBIEC, [IOJIYYCHHBIE [TPU U3YYEHUU COCTOSIHUS DKOCUCTEM CBOEH MECTHOCTH;
®  [IPOrHO3UPOBATH JATBHEHIIINE N3MEHEHUS] SKOCUCTEM CBOEHMECTHOCTH;

® HCIOJIb30BaTh HpI/I60pLI, HCO6XOIII/IMLIC I U3YUCHUSA SKOJIOTUYCCKUX (I)aKTOPOB 1 KOMIIOHCHTOB



AKOCUCTEM, PHOOPHI U PEAKTUBBI TSI U3yUCHHUSI XHMUYECKIX BEIIECTB OKPYKAFOIIIEH CPE/Ibl.
1.1. ®@opmbl aTTECTAIIUN 00YYAIOIIUXCSI

¢ TCMATUYCCKOC TCCTUPOBAHMUC,
® 3amuTa IPOCKTa,

¢ VYYAaCTHUC B OJIMMIIMALC,

L4 CO6CCCI[OB&HI/I€;

® BbICTABKH OTUCTOB I10 HpaKTI/I'-I€CKI/IMp360TaM;

® BBICTABKH PE3yJIbTaTOB TBOPUYECKOMPAOOTHI.

JUIs MOHMTOpHMHIa pPe3yJbTaTUBHOCTH OOpa3oBaTENBHOIO Ipolecca 10
[Iporpamme «XuMHUS KM OKpy)Karolash Cpela» HCIONb3YIOTCA CIEAYIOIHUE BUIBI
KOHTPOJIA:

® [IpeABapUTENIbHBINA KOHTPOJb (IIPOBEPKA 3HAHUHM yJalIuXCcsl Ha HAYaJIbHOM
sTane ocBoeHus IIporpamMmbl) — BXOAHOE TECTUPOBAHME;

® TEKyLIUI KOHTPOJIb (B TEUEHHE BCEro cpoka peannszanuu [IporpamMmel);

® UTOTOBBIM KOHTPOJb (3aKJIFOUHUTENIbHAS POBEPKA 3HAHUM, YMEHUI, HABBIKOB
1o uroram peanuzanuu [Iporpammesr).

PA3JIEJI 2. COAEP KAHUE ITPOI'PAMMBI

No HaumenoBanue pasnenos u | Beero B ToMm ducine dopwma arrectanuu/
TEM 4acoB Teopus MpakTHUKa KOHTPOJIA

Hcropus
1. | B3aumooTHOMENMIT 9 7 2
YeJI0BeKa U MPUPOABI
Yenosek u npupoza B Bxonnoe

1.1. | AQJIEKOM IIPOILIOM: TECTUPOBAHUE
MpUCBauBaloIIEee
XO0351CTBO

Ilepexon uemoBeka K
12 MPOU3BOIAIIEMY 1 1
XO3AHCTBY

1.3 | OT KosecHHUIBI 10
caMmoJieTa
Yenosek U npupoaa B BeicTaBka

14 HaCTOSIIEM 1 1 «IKOIOTHUYCCKUI
IUIaKaT»

Heucuepnaemsie u

15 HcYepIriaeMble UCTOUHUKHI 1 1
SHEPTUH
1.6. | AIbTepHaTUBHBIC 2 1 1
HMCTOYHHUKH SHEPTHH
[IpeBpaiienune pa3HbIx BricTaBka oTueToB
17 BHUJIOB DHEPIUU APYT B 2 1 1 10 TPAKTUYECKOU

Ipyra pabore




MupoBoi okeaH —
KOJILIOEJID JKH3HH HA
IJIaHere 3eMJis

2.1.

Boja u eé cBoiicTBa

2.2.

Ponp MupoBoro okeana B
cTabuUIM3aluy NPUPOAHBIX
YCJIOBH Ha IOBEPXHOCTH
3emun

BricTaBka oTueToB
10 MTPAKTUYECKOU
pabore

buocdepa - cpena
00MTaHNA BCEro ;KHBOI0
Ha 3emie

15

KOOI ¥ DIIEMCHTEI
OKOJIOTHYCCKUX CUCTEM

3.2.

CocTaB 1 TUIBI DKOCUCTEM

3.3

Yro Takoe 6uochepa
3emiu

3.4

buonornueckoe
pasHooOpasue Guochepsl

3.5

Pa3znooOpasue ycioBuit
KHU3HU Ha 3eMiie, ero
PUYHHBI

3.6

PacripoctpaneHue »HUBBIX
OpraHM3MOB Ha 3emJie

3.7

Cpena oOuTaHus KUBBIX
OpPTaHU3MOB: M3 YEeT0 OHa
COCTOUT

3.8

@DaKkTOphl OKpYKaIOUIEH
Cpebl M UX BO3JIEHCTBUE
Ha OpraHU3Mbl

3.9.

buocdepa, uenosex u
Hooc(epa

XHMHUS OKPYsKAIOLIEH
cpeasbl

45

27

18

4.1.

HopMmupoBanue 3arpsisHeHU I
OKpY>KaroIlel cpenpl,
MIOHSTHUS U KPUTEPUU
HopmupoBanust: JI/I, JIK,
II1B, BJIK.

TectupoBanue

4.2.

Xumuueckue rnemenmsut 6
ouocghepe

421

buorennnie XuMHYSCKHE
9JICMCHTBI

4.2.2

buoreoxumuueckue
uukibl. KpyroBopor azora

4.2.3

Kpyrosoport kucnopoaa u
aszora




4.2.4

Ipaxmuyeckas paboma
KauecTBenunoe
OTIPEJICIICHUE TSKEITBIX
METAJJIOB B BOJIE

BeicTaBka oTueToB
10 MPAKTUYECKOU
pabore

4.3.

IKonocuueckue
npoonemvt ammocgeput

4.3.1

Crtpoenue u coctaB
aTMocdepsl

NHrepakTuBHas
urpa

4.3.2

ATtMocdepa kak
CBETOQUITBTP
3acOopeHHOCTh aTMOCHEPHI

4.3.3

OCHOBHBIE HCTOYHUKH
3arpsA3HEHMS aTMOC(EpPHI

4.3.4

[TapaukoBbIi 2 PeKT Kak
MHOTO(aKTOPHOE SIBJIEHUE

4.3.5

O30HOBBII LIUT U
030HOBAs JbIpa

4.3.6

Oxcunbl cepsl 1 azota. Ux
HMCTOYHHMKHU B aTMOcdepe.
Kucnorusie noxxou

4.3.7

Ipaxmuueckas paboma
«3yueHue KUCIOTHOCTH
0CaJIKOB»

Otuer

4.3.8

doToxuMHUUeCcKnii CMOT

4.3.9

CoBpeMeHHbIE CLIOCOOBI
OYHCTKH BBIOPOCOB
(abcopOrus, axcopOmms,
KOH/JICHCAITUS, KaTalln3)

TectupoBanue

4.4,

JKonozuueckue
npoodemvt 2uopocgheput

441

XUMHYECKNU COCTaB BOJEI

442

Ipaxkmuueckas paboma
«Onpenenenne
COJIEp’KaHusl HOHOB
BOZOPOJA B BOAE»

BricTaBka oT4eTOB
10 IIPAKTUYECKOMN
pabote

443

Uucras u 3arpsi3HEHHAst
Bosa. OYNCTKA CTOYHBIX
BOJI

44.4

Ilpaxkmuueckasn paboma
«Onpenenenue aMMuaKka u
MOHOB aMMOHHSI B BOJIE»

BricTaBka oTU4ETOB
0 MPAKTUYECKOM
pabote

4.4.5

XUMHUECKUE CIIOCOOBI
YAAIECHUS 3arpSI3HEHUI

TectupoBanue

4.4.6

CHHTETHYECKHE
MOBEPXHOCTHO-aKTUBHbBIE
BEIIECTBA KaK
3arpsA3HUTENN
ruapochepsl




4.4.7

M cTouyHNKHN TMOKCUHOBOTO
3arpsI3HEHUS BOJbI

4.4.8

DKCKypcusi Ha OUHCTHBIE
COOPYXKEHUS

4.5.

JKonozuueckue
npoodaemot aumocgheput

45.1

Kinaccuduxarus
[IECTULIUIOB

45.2

KommiekcHas cucrema
3aIUTHI PACTCHUHN

453

Ipaxmuueckas paboma
«OrnpeneneHue TSKeIbIX
METAJIJIOB B [TOYBE)

45.4

HuTpatbl u HUTPUTBHI, UX
BIIMSIHUE HA OPTaHU3M
YenoBeKa

455

Ilpakmuuecxas paboma
«Omnpenenenue
OTHOCHUTEJIBLHOIO
KOJINYECTBA ITOYBEHHBIX
HUTPATOBY

BricTaBka oTueToB
10 MTPAKTUYECKOU
pabore

4.6.

Ixonocuueckui
MOHUMOPUHZ

13

11

4.6.1

3aayn DKOJIOTHUYECKOTO
MOHHMTOPHHTA

4.6.2

bunonnaukanus.
XUMHUYECKUE METOJIEI
KOHTPOJIA

4.6.3

Meroabl MOHUTOPUHTA
BO3/YILIHOM Cpebl
Ipaxmuueckaa paboma
«O11eHKa 3arps3HEeHUs
BO31yXa 110 COCTOAHUIO
XBOU COCHBI»

Otuer

4.6.4

Meroabl MOHUTOPUHTA
BO3IYLITHON Cpefbl
Ipaxmuueckas paboma
«OrnpeneneHye YMCcTOTHI
BO3yXa IO JUIIaHHUKaAM»

Otuer

4.6.5

Metoasl MOHUTOPUHTA
BO3IYLIHON Cpefibl
IHpaxmuuecxas paboma
«CHer — HHIUKATOP YUCTOTHI
BO3JIyXa»

Ortuer

4.6.6

Metoasl MOHUTOPUHTA
BO3IYLIHON Cpefibl
Ipaxmuueckas paboma
«Omnpeneneamne
3aMBUIEHHOCTH BO3/1yXa»

Ortuer




4.6.7

MeTo/15 MOHUTOPHHTA
BO3IYLIHOHN Cpefbl
IIpaxmuueckas paboma
«O1eHKa YUCTOTHI
aTMoc(epHOro Bo31yxa 1o
BEJIMYNHE
aBTOTPAHCIOPTHOM
Harpy3Km»

Otuer

4.6.8

MeTo/15 MOHUTOPUHTA
BO3JIYIIHOM CpEbl
IIpaxmuueckas paboma
«PacTeHust — UHIUKATOPbI
IUIOJOPOAYS [IOYB)

Otuer

4.6.9

MeTo1bl MOHUTOPHUHTA
BO3AYILIHOU CpeJIbl
Ilpaxmuueckas paboma

Otuer

«PacTeHus - UHIUKATOPbI
KHCJIOTHOCTH ITOYB)

4.6.1

MeTo1bl MOHUTOPUHTA
BO3JIYIIIHOW Cpebl
Ipaxmuueckas paboma
«PacTteHust — UHAUKATOPHI
BOJIHOT'O pEKHUMa IO0YBY

OTtuer

4.6.1

MeTo1bl MOHUTOPUHTA
BOJIHOM CpeJibl
Ilpakmuueckas paboma
«OpraHoJienTHYECKUE
MTOKa3aTeJIN BOJIBI

Otuer

4.6.1

MeTo1bl MOHUTOPHUHTA
BOJHOW Cpefbl
Ilpaxmuueckas paboma
«XecTkocTh BOABI»

Otuer

4.6.1

MeTo1bl MOHUTOPHUHTA
BOJHOW Cpefbl
Ipaxmuueckas paboma
«HccnenoBanue
BOJIONTPOBOTHOM BOJIBI»

OTtuer

KceHoOMOTHUKHN U UX
BJIUSAHHE HA
OKPYKAIOIIYI0 Cpexy

36

27

5.1

Toxcuubl. SabI.
TokcukanTel. Mepel
TOKCHUYHOCTH BELIECTB

TectupoBanue

5.2.

Memannwt —
MOKCUKAHmMbl
OKpycarouieil cpeovt

521

AHTpOIIOTeHHAas
TOKCHKALMS [IJIAHEThI

5.2.2

CBuHen, kKagMul, pTyTh —
HEOPraHUYECKHE
JKOTOKCUKAHTBI




5.2.3

AHTpPONOTEeHHbIE
UCTOYHUKU TAKCIIBIX
METaJIJIOB

5.2.4

CBuHeEI KaK TOKCHUKAHT
OKPYXKAarOILEH Cpebl.
CBuHell B NUIIEBBIX LIEIIX
Ilpakmuueckasn paboma
«Omnpenenenue
COeIMHEHUI CBUHIIA B
MTOYBE M PACTECHUSIX)

Otuer

525

Kagmuii kak TOKCHKaHT
OKPYKaIoIle Cpebl.
Kanmuii B mumeBbIX
HETISIX

Otuer

Ilpaxmuueckas paboma
«Onpenenenue
COEZIMHEHUH KaJMus B
OKpY’Karollen cpeie»

5.2.6

PryTth. AManibramsel. PTyTh
KaK OMOIH I

5.2.7

AJIIOMUHUH Kak
TOKCUKAHT OKPYXKaIOIIEH
Cpepbl.

Ilpaxmuuyeckas paboma
«Omnpenenenne aTlOMAHUAS
B CTOYHBIX BOJIAX»

OTtuer

5.3.

Paouayuonnoe
3azpa3Henue
OKpya#carouieit cpeovl

5.3.1

PannoakTUBHOCTD.
Hctounukn
PaIMOaKTUBHOCTH —
KOMITOHEHTHI ITHUIIIEBBIX
Herei

5.3.2

IIpakTueckoe
HCIIOJI30BaHUE
VOHU3UPYIOLIEH paiHaluu

5.3.3

ATOMHas SHEpreTuka: 3a u
MPOTUB

5.4.

Mumnepanvnuie yooopenus
U nOC1e0Cmeus ux
npumeHenusn

54.1

B3anmocBs3e u
B3aMMO03aBUCHUMOCTh
pacTeHHUI U TOYBBI

5.4.2

3HaueHue
mMukpossiemeHToB (B, Cu,
Mo, Mn, Zn u ap.) nist
JKA3HU PACTEHUI




543

IlocnencrBus
HecOaJlaHCUPOBAaHHOTO
NPUMEHEHHS

MUHEPAJIbHBIX YI00pEHHA.

ITpakTuyeckas padora
«OrnpeneneHyre HUTPaToB
B OBOILAX U PPYKTax»

5.5.

Kcenoouomuku
O0p2aHuuecKo2o
npoucxoxcoenus

5.5.1

AJnKamouasl.
Ilpakmuueckas paboma
«Omnpenenenune kopernHa B
HAIIUTKAX)

Otuer

5.5.2

benzon u ero
MIPOU3BOJIHBIE KaK

TOKCUKAHTBI OKpY’Karolei
cpenbl

5.5.3

[TonmmapomaTtuueckue
YIJI€BOIOPOIbI

5.5.4

JAT: ucropus cunTe3a u
MIPUMEHEHUS

5.5.5

v puH,
MEHTaXJI0PPEHOI,
nuxsodoc Kak
TOKCUKAHTBI OKPY>KaroIIen
CpeIib

5.5.6

ITectTunuael

5.5.7

dopmanbaeru.
OmacHOCTb
JIPEBECHOCTPYKETHBI
X IUIUT

5.5.8

Hedts. 3arpssHenue
OKpYKaroIle cpeabl
HEPTHIO U
He(TEenpOayKTaMHU.
IIpaxmuueckas paboma
«Onpenenenne
HEPTENPOYKTOB B BOJIEN

Otuer

5.6.

Jlexapcmea u 300posve

5.6.1

IIpaBuna rpaMOTHOTO
oOparieHus ¢
JIEKapCTBaMHU

5.6.2

JlekapcTBeHHBIE
nmpemnaparsbl B MUIIEBBIX
HEeTsIX

5.6.3

Anneprus u 3arpsi3HeHUE
OKPY Aol Cpebl




5.6.4

Ilpakmuueckas paboma
«AHanu3 HEKOTOPBIX
JICKApPCTBCHHBIX
IIperaparoB: acllupHUHA,
aHAJIbTUHA, TJINLIHUHAY

Otuer

7KuBoii opranusm u
XUMHA

26

16

10

6.1

Ponv rnemenmos
IJIEKMPOSUN OB U 800bl
0J17 OP2AHU3MA YeN08eKa

6.1.1
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Pasznen 1. UcTopusi B3aMMOOTHOLIEHU I Y€JI0BEKA U IPUPO/AbI

prok3ak». Heo6xoaumocTs OepekHOro OTHONICHUS K OKpyXkarouiei cpeae. YenoBek M mpupona B
JAJIEKOM IPOLUIOM: ITPUCBANBAIOLIEE XO35MUCTBO. [[peBHue noau. BiausHue npupoaHbIX yCIOBANA HA
paccereHue W 3aHATHS IPeBHUX Jrojaer. OCHOBHBIC 3aHATHS JIPEBHUX JIIOJIEH: COOMPATEIHCTBO U
oxorta. [IpucBauBaromee xo034icTBO. JIOKambHBIM XapakTep BIUSHUA AESITEIBHOCTH JIPEBHUX

Teopus.

|. COIEPXAHUE NPOI'PAMMBI

Hcrouynuku SHEpPTrUuun (chepnaeMHe n HCI/IC‘{CpHaCMLIC).

cobupaTeneil 1 OXOTHUKOB Ha mpupoay. Ilepexos demoBeka K MPOM3BOIAIIEMY XO3SHCTBY.

«DKOJOTHYECKUM



[IpousBopsiee xo0351icTBO. BO3HMKHOBEHUE 3eMIIeIENIUs U CKOTOBOICTBA. Bo3meiicTBre HAa Tpupoay
JIPEBHUX 3eMJICIENBIICB 1 CKOTOBOAOB. CTUXUIHOE MpUpoaononb3oBanue. OnycreiHuBaHue. [ noenpb
uuBwin3anui. OT KOJECHUIbI 10 camosiera. M3MeHeHue XapakTepa NPUPOAOIOJIb30BAHUSA B
Mpoliecce pa3BUTHUSl UYEJIOBEUYECKOTro obmiecTBa YenoBek M mnpupona B HacTosmeM. [Ipsmoe u
KOCBEHHOE BO3JICUCTBUE XO3SMCTBEHHOM JACATEIBHOCTH 4YEJIOBEKa Ha mpupoxay. MuTpomykuus.
Heucuepnaembie U ucueprnaemble UCTOYHHKUA HHEPrud. VCTOUHMKM >HEpruu (McuepnaeMble U
Hencueprnaembie). « IKOJOTHUSCKHI prok3ak». HeobxoaumocTh

Oepe’KHOTO OTHOILIEHUS K OKpYKaroIei cpene. AlbTepHATUBHBIE HCTOYHUKH SHEpruu. [IpunnBHbIe
ANEKTPOCTAaHLIMU. DHeprus BeTpa. 'eotepmanbHast sHeprus. buosnepreruxka.

IIpakTuka. MonenupyeM BeTpsHOUM aBuraresib. CTpOMM «po3y BETPOB» CBOEW MECTHOCTH.
[IpeBpanienue pa3HbIX BUJIOB PHEPrud Apyr B apyra. HarpeBaem mo-pasHomy (mepepauda TEjIoOBOM
SHEPTUU U3IYYCHHEM, TETUIONPOBOIHOCTHIO, KOHBEKIIUEH ).

Pa3nes 2. MupoBoii okeaH — KOJIbIO€JIb "KU3HU HA TJIaHeTe 3eMJst

Teopusi. Boga — camoe pacrnpocTpaHEHHOE B TPUPOJIE XUMHYECKOE COeIUHEHUE — (DaKTop
dbopMupoBanus (PU3UIECKOH W XUMHUYCCKOW Cpelbl, KJIMMara M IOTroJbl Ha Halled IUIaHeTe,
BO3HUKHOBEHMS KU3HU Ha 3emiie. MupoBblie 3amachl BoAbl. [IpecHas u coneHas Bojga. AHOMaJIbHbIE
CBOMCTBa BOJIbl. XUMUYECKHUM cocTaB MupoBoro okeana. Yucras u 3arpsisHéHHas Bojia. JletepueBas
BOJA U €€ BIIMAHUE Ha OMOJIOTHYECKUI OOBEKT.

IIpakTuka. «3yyaem ¢usuueckue M XHUMHUYECKUE CBOWCTBA BOAbI». Llupkymsuus Boasl. Poib
ruapocdepsl B YCTOHYMBOCTH M CTaOWIM3alMU TMPUPOAHBIX YCIOBUH Ha 3emie. ['maponutudeckuii
LAKIIL.

Pa3nes 3. Buocdepa - cpena oduTanus Bcero ;kKMBoro Ha 3emiie

Teopusi. Dxonorus: 4to 3To Takoe. HanmpapneHus: coBpeMeHHON 3KOJI0THH. JKOJIOTHs - HayKa,
M3yyarolasi B3aMMOOTHOILIEHHUS KHUBBIX OPraHU3MOB JIPYT € IPYTOM U C OKPY>KaroILeH cpesioH, «HayKa o
nomey. HampaBneHust COBpeMEHHOM KOJIOTUH: 0011ast HKOJIOTHs, TPUKJIIAJHAS SKOJIOT U, SKOIOTUs
YeJI0BeKa, HKOJIOTHsI Topoza (ypOosKonorus). 3HaueHne HKOJIOTMUECKUX 3HAaHUN B )KHU3HU COBPEMEHHBIX
moaen. Yro Takoe skocucrema. OCHOBHBIE KOMIIOHEHTHI 3KocucTeMbl. [loHsATHE
«@KOCUCTEMay, 0011as XxapakTepucTuka. OCHOBHbIE KOMIIOHEHTHI 3KocucTeM. OCHOBHBIE 371EMEHTHI
AKOJIOTHYECKUXCUCTEM: BUJI, TOMYJIALHS, COOOIECTBO (OMOIIEHO3), KOCHCTEMA

(6roreorieHo3). DKOIOTHUECKHE CBS3HU, TPOCTEHIIAst KITacCU(UKAIINS: B3AUMOCBSI3U MEXTy KUBBIMH, a
TAKXEC ) KUBBIMU U HC)KUBBIMHU KOMITOHCHTAMU DKOCHUCTEMBEIL. BI/I)I 1 IOMYJIAI . OCHOBHEIE DJIEMEHTEI
AKOJIOTHYECKHIX CUCTEM: BUL,TIOMYJISILIUS, COOOIIECTBO (OMOIIeH03), SKocucTeMa(OUOTreo1eHO3).

IpakTuka. «Axeapuym — mooenv skocucmemvly. B3ammocBsizm B OwolieHo3ax. [lumieBsie
uenouku. [Ipoy1ieHTbI, KOHCYMEHTHI U penylieHThl. JK1Bble OpraHu3Mbl - aKTUBHBIE YYaCTHUKU KPYyrOBOpPOTa
SHEPTUU U BEIIECTBa B mpupozae. MHoroobpasue Gopm B3aUMOJEHCTBUSI OPraHU3MOB JPYT C IPYTOM.
[IpuynHeI ¥ cIEACTBUS BHYTPUBUAOBOM KOHKYPEHIIMU. EMHCTBO CUCTEMBI «XMIIIHUK - YKEPTBA».

Pasznen 4. Xumusi okpy:kamomiei cpeabl

Teopusi. XuMuyeckue 31eMeHThI B 6rocdepe. bruorennsie 1 BTOpOCTENEHHbIE XUMHUECKHE
aneMeHThl. Makpo U MUKpO3JIeMeHThI. [IpuunHbI U MPU3HAKK HEAOCTAaTKa B OpraHu3MeE YelOBeKa



HEKOTOPBIX AJIeMEeHTOB. bruoreoxmmmdeckre nmukiibl. Lpkimb1 ra3000pa3Hbix BemmecTB. OcalouHbIEC IUKITBL.
Kpyrosopot azora B 6uoctepe. Cuneparusi. Kpyroroport yrieposa B 6uocdepe. KpyroBopot kucioposaa
B Omocdepe.

IpakTuka. «Kauecmsennoe onpeodenenue HeKOMopbIX MAHCENbIX MEMAI08 & 600ey. ATMOchepa
Kak CBETOQMIbTP. 3acOpeHHOCTh arMochepsl. [IpuanHbI U3MEHEHUsT SIPKOCTH, LBETa aTMOCQEpPHI,
MPO3PAaYHOCTH ¥ BUAMMOCTH aTMocdepbl. JKojorudeckue mnpodiaemsl B atMochepsl. [TapHUKOBBIN
s¢dekr. [TapHukoBsie ra3pl. BropocTteneHHble KOMIOHEHTHI atMOocdepbl (YITIEKUCIbIA ra3, MeTaH,
OKCHJIBI a30Ta, TponochepHblii 030H, xjopdTopyriueposl). [locnencTeus napaukoBoro s¢gekra.
O30HOBBIN IUT 1 030HOBaA Ablpa. L{uki o30Ha. [TprunHbl HCTOHYEHHS 030HOBOTO 1UTa. Bemecra —
3arpsizHuTeN Tporocdepbl. Okcuabl cepbl U Xiopa. KucnoTHbIE HOXIW. XUMU3M IPOIECCOB.
DOTOXUMUYECKUI CMOT. POJIb OKCHIOB a30Ta, 030HA, YrapHOTO I'a3a, YrieBOI0POI0B U aIbIETUI0B B
oOpa3oBaHuH GOTOXUMHYECKOTO CMOTa.

Hpakmuqecxaﬂ pa60ma ((Hs*yquue KUCTIOMHOCIU 0CAOKOBY.

Ipaxkmuueckas paboma «Hccrnedosanue 6030yxa Ha cooepaicanue meepobix npumecell (6U3yaibHO U npu
NOMOWU MUKPOCKONA) ».

Jedunut npecHo# BobI Ha TUIaHeTe. 3arpsi3HeHne Bobl. KOHIIEHTpUpOBaHNE TOKCUKAHTOB IO
Ouornornueckum nernoykam. [IpeaenbHo 1omycTHMbIe KOHIIEHTpauH BemecTB B Bojie. O030p 3HaYeHHH
ITIK no naubonee omacHbiM BeuiectBaM. CTouHble BOAbI. [lepBUuHas, BTOpUYHAs U TPETUYHAS
00paboTKa CTOYHBIX BOJ. XUMHYECKUE

CHOCOOBI yIaJIeHus 3arps3sHEHHH (COpOLMs, HEUTpanu3aIus, KoaryJysius, CTepHIN3alns, SKCTPAKIHS,
ANEKTPOXUMUYECKUE cTI0cO0bI). CHHTETHUECKHE TTOBEPXHOCTHO-aKTUBHBIE BEILIECTBA KaK 3arPS3HUTEIH
ruapochepsl. UCTOUYHNKH THOKCUHOBOTO 3arpsi3HEHUS BOIBI.

Tlpakmuyeckas paboma « Tecmuposarnue kauecmea 600biy. IIpakmuyeckas
paboma « Ouucmra 3a2psA3HEHHOU 800bLY.

Ilpakmuueckas paboma «OnpedeneHue cooepicanusi UOHO8 8000poda & eoode. pH- pakxmop 600vi
(uccnedosanus npob 600bl ¢ NOMOUBIO OYMANCHBIX UHOUKATOPOB)».

Ilpakmuueckass ~ paboma  «OnpedeneHue  obwel  HceCmKOCMU  800bl U3  PAIIUYHBIX
UCTOYHUKOB C NOMOUbIO MbLILHO2OPACMEOPAY.

Ilpakmuyeckas paboma « Onpeoenenue amMmuara u UOHO8 AMMOHUSL 8 B0O0EY.

DxoJyorudeckue mpoodsemsl turocdepsl. [lectummmpl. MTHCEK TN, TepOUIINIBI, (YHTHITHIBI,
PONCHTHIIN/IBI, HEMATOIM/IbI, akapuIuabl. KoMIUIeKCHas cucTteMa 3anuThl pacTeHui. Hutpartel u
HUTPUTHL. VX BAUsTHUE HAa OpraHu3M YeI0BeKa.

Hpakmuuecmﬂ pa60ma «Onpe()efzeHue OMHOCUMENbHO2O KoJludecmea Humpanioe 6 nodieen.

Ipaxmuueckasn paboma « Onpeodenerue maxiceavix Memaiilos 8 nouse (LOHO8 MeOu 08YX8AleHMHO,
CBUHYQ)».

OKOJOTMYECKUA MOHUTOPHUHT. 3aJayd 3KOJOTMYECKOTO MOHUTOPUHIa. XMMUYECKUE U
Ouoornyeckue MeTo Ikl ananmm3a. buonnaukarwst. uronHMKaIMsa. XUMAYECKHUE METOIbI KOHTPOJISL.

IIpakmuyeckas paboma « Oyenka 3azpsasHenus 6030yXa N0 COCMOSHUIO X80U COCHbLY. Memoobi
MOHUMOPUH2A 8030VUHOLL CPEObI.

Hpaxmuttecxaﬂpa60ma ((OueHKa 3UCPA3HEHUA 8030)/)(61 no COCMOAHUIO X60U COCHbL)).



Ipaxmuueckas paboma «Onpedenenue yucmomsi 6030yxXa nNo JUMATHUKAMY.
Ipakmuyeckasn paboma « CHez — UHOUKAMOP YUCHOMbI 8030YXAN.
IIpaxmuueckas paboma «Onpedenenue 3anvlieHHOCMU 8030YXAY.

Ipakmuyeckasn paboma « Oyenka 4ucmomsi AmmochepHoco 8030yxXa no eeluduHe
A8MOMPAHCNOPMHOU HAPY3KUY.

Memoowvt moHUmMOpUHea 8030VUIHOU CPeObl.
Ipaxmuueckasn paboma «Pacmernus — unouxamopwvi niodopoous nousy. [lpakmuueckas
paboma «Pacmenus - unouxamopul kuciomuocmu nousy. Ilpakmuyeckasn paboma

«Pacmenus — I/lHdMKCZWZOpbl 800H020 PedANCUMA NOUB).

Hpakmuqecxaﬂ pa60ma ((OpZaHOﬂel’ZMMIIeCKMe noxkazamenu 600bly.

Ipaxmuueckas paboma «Kecmrxocmov 600vl».
Memoowvt moHumopunea 600HOL CPeobi.

«Hccnedosanue 6000npoBoOHOI 800bLY.

Pa3znen 5. KceHOOMOTHKM M MX BIIMSIHHE HA OKPYXKAKIIYIO Cpexy

Teopusi. Meramibl — TOKCHMKAaHTHI OKpyKarouiedl cpenpl. [loHsTe 00 aHTpomoreHHOH
TOKCHUKALMH IU1aHeThl. CBUHELl, KaJIMUI, PTYTh - HEOPraHWYECKUE SKOTOKCUKaHThl. CBUHeL. Bakneiime
(HM3UKO-XMMHYECKHE CBOMCTBA CBUHIIA M €ro coeJMHEHUH. CBUHEI! Kak TOKCUKAHT OKPYXKAIOIIEH Cpeibl.
CBuHel B UILEBBIX LEMSAX. DTUIMPOBAHHbIN OeH3UH U nuieBble enu. Kaamuii. Baxueiimme ¢usuxo-
XMMHMUYECKHE CBOMCTBA KaMHs U €r0 COCUHEHNH, HaX0XAeHHE B ipupozae. KaaMuii Kak TOKCUKaHT
OKpy>karorieu cpenbl. Kanqmuii B muieBbIx nensax. Ptyrs. Baxkneinme Gpu3nko-XxuMudeckre CBOMCTBa
pTyTH U €€ coequHeHHus. Amanbramel. PTyTh kak Ouonua. Amansrambl. MeTHWIPTYTh B IUIIEBBIX
uemnsx. [IpeoOpazoBanue coenuHEHHW PTYTH B BOAHOW cpene. bonesnr Munamara. ANIOMUHUH.
Baxwneiimme Gpu3nKo-XUMHUUECKUE CBOICTBA AJIFOMUHUS U ero coennHeHuil. [lorpednenne antoMuHus.
AIOMUHUI KaK TOKCUKAHT OKpYyXatouiei cpenpl. [[posBIeHre MHTOKCUKAIMHU aTIOMUHUEM Y JIFOAEH.
bonesns Aunprureiimepa. PagualiioHHOE 3arpsi3HEHUE OKpYJKarowlell cpenbl. PaguoakTMBHOCTS.
[TpupoaHas 1 UCKYCCTBEHHAs paJlMOAKTUBHOCTh. EcTecTBeHHBIN (DOH MOHM3HUPYIOUIMX H3ITy4EHUH.
HcTouHnKM pagvoOaKTHBHOCTH — KOMIIOHEHTHI IUINEBBIX Ieneld. HeBuaumele nyun ynpasisioT
YKU3HEHHBIMU IIporeccaMu. [IpakTudeckoe UCIOIb30BaHNE HOHUZUPYIOLIEN paHalyu. 3arpsi3HEHNe
atMocdepbl. OKCHIBI HEMETAIIOB: YTIIEPO/Ia, CEPhI, a30Ta — Kak 3arpsi3HuTeNH atMochepsl. Criocoob!
nonafganust B arMmocepy. KyMynsTuBHOCTB EHCTBUS yrapHOTO ra3a Ha YelloBeKa U IMPU3HAKK OTPaBIICHHS
uM. [1/IK TokcuuHbIX ra3oB B Bo3zayxe. [lapHuKOBBIN 3(PPEKT U KUCIOTHBIE T0XKIU: CYTh NMPoOiIeM,
TIOCJIE/ICTBUS, BOSMOYKHBIE ITYTH pelieHnsl. POTOXUMUYECKHH TyMaH (CMOT): COCTaB, IPUYMHBI U YCIIOBUS
obpazoBanus. CMOT Kak TOKCHKAHT OKpY>Karoliecpeibl.

MI/IHepaJ'IBHI)IG y)106peH1/I51 U TMOCJIICACTBUSA UX IIPUMCHCHHS. B3anMocBs3b 1 B3aIM0O3aBHCHMOCTh
paCTCHI/Iﬁ Y MOYBEI. 3HAYCHHUE MHUKPOS3JIECMCHTOB JIS KU3HU paCTCHI/Iﬁ 1 )KUBOTHBIX. HOCHGI{CTBI/IH
HCC6aJIaHCI/IpOBaHHOFO MMPUMCHCHUSA MUHCPAJIbHBIX

ynoopenuii. [IpoGiema HaKOIJIEHUSI HUTPATOB.

KceHoOnoTHKr OpraHu4ecKoro MpOUCXOoXaeHUs. Aunkanouasl. OCOOEHHOCTH CTPOCHUS



QIIKaJIONIOB U TPUMEHEHHE MX B MeIuIUHE. beH30 Kak poJIOHAYalIbHHK apOMaTHYECKHX
YTI€BOI0POAOB. beH30:1 1 ero mpou3BoJHbIE KaK TOKCUKAHTBI OKPYKAIOIIEH CPeIbl.

[Tonuapomaruyeckue yrieBoaopo/Ibl (HaTaluH, aHTpaleH, ()eHaHTPeH, MUPEH ), UX TOKCUYHOCTh
i moaeil. JIMOKCUHBI KakK CYNMepIKOTOKCUKaHTHL. [udnpuH, neHtaxiopdeHon, auxiodoc Kak
TOKCUKAHTBI OKpYy»karolel cpenpl. Ilectunmasl 1 ux npousBoansie. OTpuLaTeIbHOE BO3JACHCTBHUE
MIPUMEHEHUSTIECTUIINIOB.

Buonorndeckue meToas! 60pbOBI ¢ CENBCKOXO03SHCTBEHHBIMU BpeauTensiMu. Dopmarnbaeri.
[TposiBneHre MHTOKCUKAIIMH aJIbACTUIOM Y Jrojiei. OnacHOCTh IPEBECHO- CTPYKEUHBIX IIHT. HedTs,
He(TEerPOIyKThI, UX UCIIOIb30BaHUE. 3arpsi3HEHNE OKPYKaoIel cpebl HeThio MHE(DTEPOIyKTaMu.

Pa3nen 6. ’KuBoii opranusm u Xumust

Teopus. Kucnopon. Poss kucinoposa B OKMCIEHUH opraHudeckux BemiecTB. [lonnep:xanue
AJIEKTPUUECKOM aKTUBHOCTH KJIETKU U €€ MeMOpaHbI 3a cueT OMoJIornyeckoro okuciaenus. Kuciopon B
MeauiuHe. OTpunaTebHOe BIMSIHUE N30bITKA KUCIOpOo/aa (Y4acTHE B LIETTHBIX OKUCIUTEIbHBIX PEAKIIUX ).
Kucnopoasslii TOKCHKO3 (KJIETOYHOE AbIXaHUE, HATMUNE OKCHIAHTOB — HHTHOUTOPOB, CHIKAIOIIINX
LIETTHBIE OKUCITUTEIbHBIE PEAKLIUH B Opranu3max). O3oH. CBoiicTBa,IpUMEHEHHE.

I"anorensl. ConeprkaHue rajioreHoB B TKaHsAX. PoJib XJIOpUI0B B MOAIEP>KAHUA OCMOTHYECKOTO
JIaBJICHUS B KIJIETKAaX M OpraHu3Me B 1iesioM. Ponib xiopuaa HaTpus B PEryjsiuu BOJHOTO OOMEHA.
duznonoruyeckasl poiib COJISTHOW KHUCIOTHI B opraHu3Me. buonorudeckue GyHkuuu ¢ropa U ero
coenuHeHui. Hammame dropa B 3yOHOM IMaM B KOCTSX YeJIOBEKA W )KUBOTHBIX B BHIC (PTOPKATBIIUCBOM
conu ¢pocdopHoi KUCIOTHL. Bpom
— MOCTOSTHHASI aKTUBHAS YaCTh TKAHEW OPraHU3MOB, COCTaBHasI YacTh ropMoHa rurnodusa. Conu 6poma B
memummae. CoiepKaHue HoJa B IUTOBUIHOM xere3e. | opMOHBI THPOKCHHBL. MoHAs MpoduIaKTHKA.
Coneprkanue 1o/1a B MPOAYKTAX MUTAHHUSL.

Cepa — cocraBHas 4acTh AMHHOKHCJIOT, KOMIIOHEHTOB OEJIKOB, BOJIOC, IIEPCTH, HOTTEH,
BuramuHa Bi CepoBomopon W cepHas KHUCIOTa — TPOAYKTHI pacrmaza CepocoaepKaIlnx
aMUHOKHCIIOT, UX OMOJIOTHYECKas POJib.

OnektponuThl. buosornyeckas posib conei, KUCI0T, OCHOBAHHM, 00pa3yoLINXCs B pe3yJibTaTe
pacnajia OpraHM4ecKiX BellecTB B opranuszMe. bydephsie cucrembl. Mexanusm aeiictBust 0y epHbIx
CHCTEM.

Aot u docdop. Conepkanne azora u ¢pocdopa B opraHu3mMax. A30T — COCTaBHAs

qacTh OeKa, HyKJIEMHOBBIX KHCIIOT, MPOCTETUYEeCKUX rpym ¢pepMeHToB. Docdop — cocTaBHas HacTh
KOCTHOM TKaHH, HyKJIEOTH/IOB, HYKJICONPOTEU10B, (hochopHbIx 3¢rpoB. Makposprudeckue cBsizu — AT,
AllD.

Mertamibl. IoHBI METAJUIOB KaK CTaOMIN3aTOPbI TPETHUYHBIX CTPYKTYp OeNKoB- (hepMeHTOB. HoHBI
METAJUIOB - aKTUBATOPHI (pepMeHTOB. Yyactue metamioB B OBP, o6pazoBanuu MeTaniohepMeHTOB.
depMeHTaTUBHBIE POJIM MarHus M AByXBAJIEHTHOT'O eje3a, HOHOB KoOasIbTa, MapraHiia, KaJMus, [IUHKA,
HUKEs, 0apus U MeIU.

]_[ICJ'IO‘-IHLIe 1 IICJIIOYHO3CMEIIBHBIC MCTAJIJIBI. CO,Z[Cp)KaHI/IC HWOHOB HATpus, KaJIbIIHA, KaJIus,
MartHus B ’KUBBIX OpraHU3Max B BUIC CoJIei ¥ COeIUHEHMM C 66HK8.MI/I, HYKIJIICMHOBBIMH KUCJIOTaAMH. Pomb
HMOHOB HAaTpHs U KaJIus. OcmoTHueckoe JaBJICHHUC I1JIa3MbI KPOBH. Pomb kameims B CBCPTHIBAHNU KPOBH, B



CHHTE3€ XJIOPOpHIIIa.

Kemnezo. Yuacrtue xesne3a B O6p330BaHI/II/I FCMOFJ'IO6I/IH8,, MI/IOFJ'IO6I/IHa, KaTajla3bl, HUTOXPOMOB.
Coz[epmaHHe KEJI€3a B TKAHAX I'NIa3HOI'0 XpYyCTaJIMKa, pOTrOBHIIbI, IICYCHU, CCIIC3CHKU. HpI/IMeHCHI/Ie
IperiapaToB KeJI€3a IMMPU JICUCHUHU aHEMUU, UCTOLLICHUH, YITaAKE CHUJL.

Bopa. Boasblii 1 MuHEpanbHBIM 00MeH. 3Ha4eHUE BOBI U BOJIOPOIHBIX CBSI3CH B TEIIIOOOMEHE
OopraHu3Ma, pacraje BEIIeCTB, IEPEHOCE UX B KIIETKH U IMPOIYKTOB 0OMeHa n3 KiIeTku. CBoOO AHAS U
CBsI3aHHAs BOJIa B Opranmu3Me. Bojia— MCTOYHMK BOIOpO/Ia M KUCIIOpOIa IMPH (POTOCHHTE3E.

Ipaxmuueckas paboma «Kauecmeennuwiti ananuz opeanudeckux sewjecmsy. Onpeoenenue yenepooa,
8000p0o0a 6 opeanuyeckom seujecmeae. Onpeoenenue azoma 8 OpeaHU4ecKom eeujecmse.

IIpakmuueckasn paboma «Obnapyscenue benka 6 buonozuveckom mamepuaney. ObHapysceHue
benxos monoxa. [{eemnule peakyuu 6e1Ko8 — buypemosas u KCaHmonpomeuHo8as.

Hpakmuqecxaﬂ pa60ma «06Hapy:)fceHue UOHO6 KAJlbYUsl U MACHUA 6 KOCIMHOU MKAHUY.

Ipaxmuueckas paboma « Obnapysicenue kamuonos buonocuieckux cped». QonapysiceHue KAMUOHO8
Kanbyust N0 0CA0Ky, Y8emy niameHu.

IIpaxmuyeckas paboma « Obnapysicenue aHuoHos buonocuyeckux cpedy. ObuapysiceHue cynvghamos,
gochamos.

Pa3znen 7. HayuHo — ucciieqoBaTebcKasi HIPOEKTHAsI esATeJbHOCTh TeMbl
MPOEKTOB M MCCJIeA0BAHMIA
1. Qusuonocuyeckas poib Xumuueckoeo djieMeHma (no vlOopyodyuawue2ocs).

2. Xumuueckuti ananuz Ou0I02UYeCKUX00bEeKMos.

3. Jluxenounouxayus 3aeps3Henusi ammocgeprnozo 86030yxa napka 20pood.

4. CocHa - uHOUKamop 3K0102u4ecko20 Hebaa2onoIYYUsi OemCKOU NIOUAOKU.
S. [lumvesoe 6000cHabceHue 20pooa Mockebi.

6. I'opoockas ammocgepa.

1. Anomepnamugnvle UCMOYHUKUIHEPSUU.

8. Ilpobnema memannuzayuu ammocgepoi.

9. buonoeuueckue ouUCHHbIE COOPYHCEHUA.

10. Mooenuposanue nuunbIX npednodiceHuUli nozaujume oKpyxcaoujell cpeobi.

PA3EJI 3. POPMbI ATTECTALIUU U OUEHOYHBIE MATEPHUAJIbI

¢ TCMATUYCCKOC TCCTUPOBAHUC,
® 3alIUTaIlpoOCKTa,

¢  YJaCTUC B OJIMMIINAJIC,



e colecenoBaHue;
®  BBICTABKH OTYETOB IO MPAKTHYECKUMPaOOTaM;

®  BBICTaBKH PE3YJIbTATOB TBOPUECKOHPAOOTHI.

J1st MOHUTOpPHUHTA Pe3yIbTaTUBHOCTU 00pa3oBareabHoro npouecca no [Iporpamme «Xumus
U OKpY’KaIoIllasi CpeJia» UCIOIb3YIOTCS CIIEeIYIOIINE BUIbI KOHTPOJIS:

® [IpeABapUTENbHBINA KOHTPOJH (MPOBEpKa 3HAHWN YJalllUXCs HAa Ha4yaJbHOM JTare
ocBoeHus IIporpaMmel) — BXOAHOE TECTUPOBAHUE;

® TEeKYIIHI KOHTPOJIb (B T€UEHHE BCEro cpoka peanusanuu [Iporpammer);

® UTOTOBBIM KOHTPOJIb (3aKIIOUYMTEIbHAS NIPOBEPKA 3HAHUI, YMEHU, HABBIKOB 110 UTOram
peanu3anuu [Iporpammer).

PA3JIEJI 4. OPTAHU3ALIMOHHO-NIEJATI'OI'MYECKHUE YCJIOBUS PEAJIN3ALIUA
IHPOI'PAMMBI

MarepuajibHO-TeXHHYECKOE OCHALIIEeHHEe TPOTPAMMBbI

[Tomemenue, yKOMITJIEKTOBAaHHOE CTaHIAPTHBIM Y4eOHBIM 000pyAOBaHHEM H MeOesbIo
(Tocka, mapThl, CTYJbs, MKA(bI, MIEKTPOOOESCIICUCHUE, BBITSHKHONW MIKad, PaKOBHHA C XOJOJHOM
BOJIOTIPOBOTHOM BOJION ).

HeoOxonuMmele 1 SKCIEPUMEHTOB OOOPYIOBaHME U PEAKTHBBHI.

MynsTuMeanitHOE 000pYyI0BaHHE:

e Kowmmbrorep.
e HoyTtOyk.

® [IpoekTtop.

® DBuI-KapTHI.
® DkpaH.

L4 CpeI[CTBaTeJ'ICKOMMYHI/IKaHI/II/I (J'IOKEU'IBHBICIJ_IKOJ'IBHLIC CCTH, BBIXOA B I/IHTepHeT).

JIaGopatopHoe 000py0BaHUE:
® MUKpPOCKOIIBI.
® Mukponpenaparsl.
® KOJUIEKIINH MTOJIE3HBIXUCKONTAEMBIX.
e KOoJIeKI1y oYB.
® buHokH.
e Jlynsl.
® MUKpPOCKOIIBI.
® [IpenMerHble CTEKIIA.
® [lokpoBHBIE CTEKITA.
e Yamku [letpu.

® [IpenapoBaJIbHBIE UTJIBI.



Yueono-memoouueckoe obecneuenusn oopazoeamenvnozo npoyecca:

e KoHueniuss pa3BuTUsl JOMOJHUTEILHOTO 00pa3oBaHUs JeTei (yTBEp)KIeHa paclopsiKeHueM
[TpaButenscTBa Poccuiickoit denepanuu ot 4centsopst 2014 1. Nel726-p);

e OenepanbHblil 3akoH "O06 00pa3oBanuu B Poccuiickoit @enepanun” ot 29.12.2012 N 273-D3;

e [Ipuka3 Munobpnayku P® or 29 asrycra 2013 r. Ne 1008 «OO6 yrBepkIeHHH MOpsSAKa
OpraHM3allii U  OCYIIECTBJIEHUS  OOpa3oBaTENbHOM  JEATENBHOCTH IO  JIOHOJHUTEIbHBIM
o011e00pa3oBaTeIbHBIM IPOrpaMMam»;

e [IiceMo Muno6puayku PO ot 14 gexabpst 2015 r. Ne 09-3564 «O BHEypOUHOI NEATETLHOCTH U
peanu3aly TOTMOJIHUTENBFHBIX 00111e00pa30BaTebHBIX IPOrpaMMy; (cchiiika Ha cT.34, yacTth 1 m.7 d3 Ne
273);

e [TniceMo Muno6pnayku P® ot 18 Hos6ps 2015r. Ne 09-3242 «Metoandyeckue peKOMEHIalUH 110
MIPOEKTUPOBAHUIO 00111€00pa30BaTENbHBIX IPOrPaMM»;

o Canllun 2.4.4.3172-14: «CaHUTapHO->IUAEMUONIOTHYECKUEe TpeOOBaHUS K YCTPOWCTBY,
COJICP’)KAaHUI0 U OpraHu3alMy pexuma paboThl 00pa30BaTENbHBIX OPraHU3AMKA TOMOJHUTEIHLHOTO
o0Opa3oBaHMs IeTei», yTBEPKAEHHBII MOCTaHOBIEHUEM | TaBHOTO rOCY1apCTBEHHOT'O0 CAHUTAPHOTO Bpaya
P® ot 4 nronsa 2014 roma Ne 41;

o [[puka3 MunTtpyna u conuanbHoi 3ammTbel PO «O06 yTBepkaeHUM MNpodecCHOHATBHOTO
crangapra «llegaror nonosHUTENIBHOTO 00pa3oBanus aeTeit 1 B3pocibix» oT 08.09.2015 Ne613H;

e JlokanbHbIE aKThl Y UpEKIACHUS;

e [Tucekmo Munnpocsemienus ot 28.06.2019r Ne MP-81/02 BH «Metoaudeckune peKOMEHIAIHH
s cyorekTtoB Poccuiickoit ®denepanuyu mo BompocaMm peaid3alli OCHOBHBIX W JIOMOJHUTENbHBIX
0011e00pa3oBaTeIbHBIX MPOTPAMM B CETEBOI (popmem.
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