Penensus
HA POIrpaMMy IeKTHBHOI'0 Kypca
«[IpaKkTHKYM 10 HCC/IE10BAHUIO PHPOAHBIX H NHIIEBLIX 00LEKTOBY
yuuteas xumun MBOY COUI Ne5 um.B.H. Jannasuenko Kanesckoro paiiona
3aiineroii Eaxenst FOpbeBnbi

[Iporpamma snexktuBHOrO Kypca «IIpakTHKyM MO HCCIEAOBAHUIO HPHUPOIHBIX H
MULLIEBBIX 00BEKTOBY» cocraBieHa yunutenem xumuun MBOY COIIl Ne5 um. B.W. Jlanunbuenko
3aiuesoit Enenoit IOpweBHoii. Ilporpamma paccuMtana Ha peajM3alldio B TeyeHHEe 2 JeT
(68uac), u npennaznadena juis ydarmxes 10-11 knaccos. Konuuectso crpanmi — 11,

ABTOp aKUCHTHPYET BHUMAHUE HA TOM, 4TO IPOrpamMma pazpadoTaHa ¢ y4eTOM YPOBHS
HO/IrOTOBKH 00YYalOLIMXCs 110 KYPCY XHMHH B KJIaCCax arpoTeXHOJIOMMYECKON HANPABIEHHOCTH
1 [103BOJISICT PACIIUPHTEL M YIIIyOHTh 3HAHUS JaHHOIr0 Y4eOHOIro rpe/iMeTa.

AKTYalbHOCTh M MeJaroruyeckasl 1e1ecoodpasHoOCTb [POrpaMMbl  3aKJIOYAETCS B
PAa3BUTHH METANPCAMETHBIX YMEHHI M HaBBIKOB y 00Yy4alOIMXCs, HANPABICHA HA peau3aluio
JTHYHOCTHO-OPUEHTHPOBAHHOIO 00YYEHHsl, OCHOBAHA HA CHCTEMHO-/IESTEJIbHOCTHOM MOJIX0/IE B
o0y4enun wkonbHUKOB. Ilporpamma kypea peamusyercs B pamkax oOHoBieHHbIX PI'OC,
npelycMaTpuBaeT pelieHHe Kak 00pa3oBaTe/bHbIX, TAK B BOCITUTATEILHBIX 3a/1a4.

[ 1aBHOH 1enbI0 NporpaMMbl  SBASETCS OPHEHTHPOBKA HA MPAKTHKY, KOTOPOW
NPEIECTBYIOT TEOPETHYECKUE OCHOBBI JIAHHOH [pPOrpaMMbl M HMEET PErHOHAIbHYIO
HalpaBlICHHOCTh, CBA3AHHYIO € CEJIbCKOXO3SHCTBEHHBIMH NpodeccHsiMH, 4YTO JejIaeT ero
JIMYHOCTHO 3HAYUMBIM JUISl K&KI0TO yueHMKa. AKUEHT cjefaH Ha padoTy ¢ pa3/inyHbIMH
HCTOYHUKAMH HMH(OPMALMH, HA KPHTHYECKOE BOCHPHATHE W OCMBICIICHHE Pa3sHOPOIHOI
uHpopmanuu 1 hopMyTHMpoBaHHE HA ITOH OCHOBE COOCTBEHHBIX 3AK/IIOYEHHH M OIEHOYHBIX
cyiaernii. Ocoboe BHMMaHME yAenseTcs aHaiuzy npodjieM COBPEMEHHOH XUMHYECKOH
MPOMBIIILIEHHOCTH, PEIICHHIO IIPOOIEMHBIX, YKOJIOTHYESCKHX 3a/1a4.

llonoxuTenbHON CTOPOHOH MporpamMMel SBISETCS TO, YTO B IIPOLECCE OCBOEHHUS
NporpaMMbl 00ydaloUIHecs CMOIYT MPOBEPHTh YPOBEHb CBOMX 3HAHHH 110 Pa3HLIM paszenam
LIKOJIBHOTO  Kypca XHMHH, a TakiKe I[poJo/sKaT (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOMN
rPaMOTHOCTH. o

Ilporpamma Kypca crnocobeTByeT (popMHPOBAHUIO YHUBEPCAIbHLIX yUeOHBIX AciicTBHIl
oOyuaromnxed. CTpyKTypa Kypca COCTaBjeHa [PaBHIBHO W COOTBETCTBYET TpeGoBaHUsM,
NPEIBIBISEMbIM K JOKYMEHTAM TaKoro po/a.

lIporpamma  cocraBieHa METOAMYECKH I'PAMOTHO, COJEpPIKAHHE  COOTBETCTBYET
BO3PACTHBIM OCOOEHHOCTSM, MOMKET OBITH PEKOMEH/I0BaHA KaK JJIEKTHBHBIH KypC B pAMKAX, Kak
OCHOBHOT'O 0OLIEro, TaK M JIOMOIHUTEILHOr0 00pa3oBaHusl YUAIIHXCS.
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Crennanmuer MKY «PUMI» JL.B. JlutBuHOBA

TMoanuek yaocToBepsio

Hupekrop MKY «PUMII» M.I1. KoBanenko



Kpacuopapekuii kpaii, KaneBckoii paiion, cranuua CrapoaepeBsiHKOBCKas!
MYHHLIHIAAbHOe 010/:KeTHOoe 001eodpa3oBaTe/ibHOE YUPEKACHHE CpeaHsis
obmeobpazoBaTesnbuas wkoaa Ne 5 um. B.W. lannib4enKo MyHHIHNAJIBHOTO
obpaszoBanus KaneBckoil paiion
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PABOYAS [TPOI'PAMMA

no DJIEKTUBHOMY KYPCY [10 XUMHWNHA
«TPAKTUKYM 10O NMCCJIE/IOBAHHIO
[TPUPOJIHLIX U TTUIEBBIX OB BbEKTOB»

Yposenb obpazosanust (kiace) 10-11 xitace (cpeaHee obiiee oOpasoBaHue)

KonuuecTBo yacos 68

Yyurens 3aiuesa E.1HO.

[Iporpamma pazpaborana B coorBeTcTBHM U Ha ocHoe PI'OC cpeanero oduero
o0pa3oBaHusl; AaBTOPCKOM MPOrpamMmbl 2JIEKTHBHOTO Kypca «IIpakTukyM 1o uccie1oBaHuio
HPUPOAHBIX W MULLEBBIX 00bBEKTOBY s yuawuxes 10-11-x kiaccoB yunrels

xumuu 3aiiuesoi E.FO. MBOY COILL Ne5 cr. Craponepessinkosckoit, 2021r.



PE3YJIbTATBI OCBOEHUA KYPCA

[To okoHUaHUY Kypca y4arrecs J0KHBI 3HATD:
-0cO0Y10 pOJib XUMHUH B OOpHOE C IKOJIOrMYECKUM HEBEKECTBOM 00IIIECTBA
-0COOCHHOCTHU CTPYKTYPHI, COACPKAHUS U TMTPOBEACHHS UCCIICIOBATEIILCKAX pabOT
- 0COOEHHOCTH OMOXMMHUYECKHX MPOIECCOB, IIPOUCXOISIINX B OpraHU3Me YCIOBEKA H
OKPY’KAIOIIEH Cpejie

ITo okoHYaHUHU Kypca yJaluecss Hay4JaTcs:
-CaMOCTOSITEILHO pab0OTaTh ¢ HCTOYHUKAMK HHGOpMAIUK (JTUTEpaTypHBIC HCTOYHUKH,
HNHTepHeT-pecypchl U T. 11.)
- TIOJIb30BaTHCS JTAOOPATOPHBIM 000PYA0BAHHEM IS IIPOBEICHUS OIBITOB

- HaOJII01aTh, OMMCHIBAThH PE3YJIbTAaThl HAOMIOACHUM, eaTh CAMOCTOSTEIbHBIC BEIBOIHI,
CpaBHHBATh, aHAJTU3HPOBATh.
-pemaTh 3aa49 Pa3IuIHBIX THITOB.

Coaeprkanue Kypca

10 kaace

BBenenue (3 4.).

Uccnenosanue. [Ipouecc nuccnenoBanus: TPUHLUHUIBI, METObI. [IcuxoI0rnuyeckue 0CHOBBI TOMCKOBOM
nesTensHOCTH. PaboTa ¢ muTepaTypHbIMU HCTOYHUKAMH: METOBI, MPUHIUIBL. OOBEKT UCCIICTOBAHMSL.
TexHosOTHS HCCIeNOBATENbCKON AesITenbHOCTH. TpeboBanus K 0QOPMIICHUIO HCCIIEI0BATEIHCKOM
paloThI. DTaIbl UCCIEA0BATEILCKON AEATENBHOCTH. XUMUS U cpena oouranus. Hoocdepa. Monutopusr
COCTOSIHUS OKpy»xatouiel cpenbl. Cucrema «I[Ipou3BoACTBO - OKpyXxatoias cpefay». PernonanbHbie
po0eMbl okpyKatomieit cpeapl. CoBpeMeHHbBIE TOIX0AbI K CO3JaHHIO MAIOOTXOHBIX U
pecypcocOeperaronmx TeXHOJIOTHA.

3arpsisHUTEM U UX UICTOYHUKH (2 4.)

[TonsaTue o 3arps3HeHNH OKpyxaromei cpeabl. Knaccudukanus 3arpssaureneii. OObeKThI 3arpsi3HEHUS.
DKOJIOTHYECKOE€ HOPMUPOBAHUE KayecTBa OKpyxkarouieil cpeapl. CTaHAapThl KayecTBa OKPYKaIOLIE
cpens! (ITAK, TT1/IB). OcHOBHBIE HCTOYHUKHU 3arpsA3HEHUs peruoHa. [IpuHImm 61onorn4eckoro
HaKOIUIEHUs. BUIbI 1 METOIbl OYMCTKH.

Xumus ruapocdepsi (7 4.).

Pacnpenenenne Boael Ha 3emiie. Bogueie pecypcel. Bogonons3oBanue. 3HaueHHE BOJbI B
KU3HU denoBeka. JluctunnupoBannas Boja. Tsokénasa Boga. [lonaTHE THAPOIOrHYECKOTO
nukia. cTounnkm 3arps3HeHus Bojibl. MeToabl OOpBOBI ¢ 3arpsA3HEHUSIMUA  BOJIBI.
Kucnotnele ocagku. DKCKypcHs Ha pallOHHBIE OUUCTHBIE COOpYKeHus. OTOOp Mpod BOMBI
13 Pa3HBIX HCTOYHHUKOB - BOAHBIX 00BEKTOB peruoHa. Onpeaenenue pH npu momoru
YHHUBEPCAJbHOW MHAUKATOpHOM Oymaru. OmnpejeneHne KaueCTBeHHOTO HOHHOTO COCTaBa
0oTOOpaHHBIX MPOO Bojbl. OnpeaeneHne KapOOHATHOM KECTKOCTH MTPOO BOJIbI, B3STHIX U3



pa3HbIX UCTOYHUKOB. PacTBOphl. PacTBOpuTens. Konnentpaiuu pactBopoB. CiocoOsl
HAXO0XJICHUS] KOHLIEHTPALIMU PACTBOPOB.

dkosgorndyeckasi xumus armocgepsi (7 4.).

Ctpoenue, coctaB u u3MeHeHus armocdepsl. O30H. Kucnopoa. Yrnekucnsiii raz.  «l[lapHukoBsiid
apdexT», «O30HHas apIpa». TeXHOTeHHOE 3arpsi3HEHNE aTMOC(EPHI.

doToxuMHUYECKHid cMOT. BriusiHue coctostHus aTMocdepsl Ha 310pOBbe uenoBeka. KUcIoTHbIE T0KIH.
«Umutarus 00pa3oBaHUs KUCIOTHBIX TOXKACH» NEHCTBHEM KUCIIOT Ha CKOPIYITY SIHII.

DKOJIOTUYECKUI MOHUTOPHUHT Bo31yxa. [IpoGiieMbl TEXHOTEHHOTO 3arpsi3HEHUs. aTMOC(Eephl perHoHa.
JlnHaMuKa U3MEHEHHUsI COCTaBa BO3/[yXa B IOMEIICHUH IIIKOJIBI B TeUeHue JHs. BbIBO popmyr BemecTBa
110 MpoaykTam ux cropanus. Kopposus. ®@akropsl koppo3un. M3ydeHne npolecca KOppo3uu Kejes3a npu
€ro KOHTAKTE C LIMHKOM U OJIOBOM.

IouBa (6 4.).

ITouBeHHBIE pecypChl, UX UCIIOJIB30BAHUE U OXpaHa. PaszpyiieHue noussl (3po3us, 3aCOJICHUE,
3abonaunBanue). CocraB mouBbl. KHCIOTHOCTH MOYBBI. DKOJOTMUECKHI MOHUTOPHHT TIOYBHI:
OTIpeieIeHne MEXaHUYECKOTO COCTaBa, (PM3NUECKUX CBOMCTB, BiIaroéMkocT. Onpenenenue pH moussl.
[TapameTpsl mouBkL. Y 10OpeHHUs, NX BUAbL. XUMHUECKHE CPEJCTBA 3aLIUTHI pacTeHuil. OCHOBHBIE
HaNpaBJICHUS | MPOOJIEMBbI XUMHU3AIMH U 3KOJOTH3ALUHU CEITLCKOTO X034icTBa pernona. Kauectsennoe
oOHapyXeHHe KaTHOHOB M aHMOHOB B ITOYBEHHOM BBITSKKE pa3HbIX MPOO 1MouBbl. Bbruncienue MaccoBoit
JIOJIA DJIEMEHTA B BEILECTBE, HAX0XKICHUE JOJIU IIPAKTUYECKOTO BBIX01a ITPOIYKTa OT TEOPETUUECKU
BO3MOXXHOTO.

IKOJIOTUA MULIEBBIX MPOAYKTOB (6 4.).

I'urueHnveckue acreKThl 3arpsiI3HeHHUS MUILEBBIX MPOJIYKTOB YY>KEPOIHBIMH BEIIECTBAMHU U MEPBI UX
npo¢unaktuku. OCHOBHBIE XUMHUECKUe BemiecTBa numy. bemnku. XKupsl. YraeBoasl. Onpenenenue
coJiepKaHus OETKOB B MPOAYKTaX MUTAaHUS. MeTalulbl, UX BIUSHHE Ha OpraHu3M yenoseka. OnpeaeneHue
KaTHOHOB METAJJIOB B MPOAYKTax nutaHus. [Iumesbie 1o6aBKy, UX BUbI. BiusHue nuieBsIx 100aBOK Ha
opranusM uesnoBeka. OnpeneneHue MUIieBbIX J00aBOK B MPOAYKTaX MUTAHUSI MECTHOTO TIPOU3BO/ICTBA.
Ortpasienusi, UX BUJIbL, IpU3HaKU. [loyueHne qpeBecHOro yris, H3y4eHue ero aacopOruoHHON
ciocoOHOocTH. OnpeneneHue kapOoHaTa 1 ruIpokapOOHaTa HATPUS B MTUTHEBOH coJie.

3akmouenue (3 4.).

[Icuxonmoruveckue OCHOBHI M CHieM (KA BBICTYIUICHHUS - 3alIUTHI UCCIIE0OBATENbCKOM
paboThl. 3amuTa UCCIIEA0BATENBCKUX PA0OT. AHKETHPOBAHUE YUaAIIUXCA.

11 kaacc

XuMuYecKasi IPOMbIILIEHHOCTh M OKpY2Karoias cpeaa (5 4.).

OcHoBHBIE XUMUYECKHE Tpon3BoAcTBa. HedrenepepabarpiBatomas u HeprexuMmuieckas
npomsiieHHOCTH. HedTb. OuncTka Boabl OT HEPTAHBIX 3arps3HeHuid. [ 1obanpHbIe HeTIHbIC
KaTacTpodbl. DKOJIOTH3ALMS XUMHUUECKOTO MPOU3BOICTBA. Pelenne 3a1a4y Ha ra30Bble 3aKOHBI
(ypaBHeHune MenneneeBa — Knanelipona).

IKOJIOTr0-XUMHUYECKHE ACTIEKTHI JHePreTuKku (6 4.).
ITonsTue pecypcoB. Bunbl pecypcoB. TOMINBHO-3HEPTETUYECKUE PECYPCHI. 3arpsiI3HEHUE CPEbl IIPU

100bIYe, TPAaHCTIOPTUPOBKE, XPaHEHUH U TIepepabOTKe TOIUIMBHOTO ChIphs. [1yTH 3konoruzanmun
TEIUIOAHEPTeTHKH. ABTOMOOUIIBHBIN TPAHCHIOPT U SKOJIOTMUYECKHE MPOOIeMBbl. BHIXIIONHBIE Ta3bl.



[IpakTHdeckoe ornpeaesneHre ypoBHs 3arpsi3HEHHOCTH aBTOMOOMIIBHBIM TPAHCIIOPTOM OKPYXKAIOIIETO
BO3JlyXa pErMOHAIILHOTO MOCENIeHUs. Perenne 3a1au Ha CMeCH 110 TeMe «Y TJIEBOJIOPOABDY.

HemeTas/uibl M UX coepkaHue B OKpYyxkawoieu cpeae (5 4.).

[TonsiTre HeMeTawioB, ux npusHaku. CoeMHEHHsI Cephl, yriiepoa, a3oTa, hocdopa.

Wx BausiHME Ha )KUBBIE opranu3mbl. CBoiicTBa coseit ammoHus. OO0pa3zoBaHue COJIeH YrOIbHON KUCIOTHI.
Pemrenne skcniepuMeHTaNIbHBIX 3a1a4 Ha onpeaenenue pH pactBopos cosielt. ['maponus. Pemenue 3apau
1o teme «l'uapoamus».

Metajibl 1 OKpy:xa0IIas cpeaa (6 4.).

Mertaisl - OUOTEHBI, UX POJIb B JKUBBIX OpraHu3Max. Tspkénble MeTallIbl M 3I0pPOBbE YENOBEKA.
Otpaienue TsHKENBIMHA MeTaJuTaMu. VX BIUSHIE Ha KU3HEIEATEbHOCTh PACTCHUH, )KUBOTHBIX,
yenoBeka. Koppo3us MeTaioB — Npu4KMHA U CIEACTBUE 3arpsA3HEHUsI OKpYKatolien cpenpl. OnpeneneHue
COJIepKaHus XKelle3a B MATKOM jkeje3e. Pemienue 3aaau no reme «JIEeKTPOoIIn3».

XuMHYEeCKHe BelleCcTBA B CTPoUTeIbCTBE (7 4.).

CrpoutenbHble MaTepUaibl. PernoHaibHbIe CTPOUTENBHBIE IPOU3BOACTBA. KpacHbIN AOKEHBIN U
CWJIMKaTHBIN Kupnuu. I'uncokaproH. /Ipesecuna. Ceasyromue matepuansl. Ctekno. Kepamuka. 'oHuapHoe
pemecio. I'munel. Crexno. Ero cBolicTBa u npumeHeHue. Buapl nekopatuBHO#M 06paboTKu n3aenuit us
crekia. [Tosmydyenne pacTBOpUMBIX CHIIMKATOB. M3yueHue ux cBOUCTB. M3ydeHue BIUSHUSA pa3InyHbIX
(aKTOpPOB Ha CKOPOCTh XMMHUECKUX peakiuil. Perenne 3a1a4y Ha cMelieHHe XUMUYECKOTO PaBHOBECHS.

PagmaktuBHOCTSB (1 4.).

PagnakTuBHOCTD Kak 3arps3Hsomuil ¢akrop. [Ipupona u ucTouHuky paguanuu. BrnusHue
paZvalliOHHOTO YPOBHS Ha KU3Hb U 3I0pOBbE uenoBeka. OnpeeneHue ypoBHs paaualiy MUIIEBBIX
IIPOAYKTOB.

3akarouenue (3 4.).
[TpuHIMIBI ¥ TpaBHUIIa OXPaHbI IPUPOJIBL. DKOJIOTHYECKUE pobaeMbl Poccun.

Bkrnag kaxmoro B 1eno oxpansl npupoabl. [Ipencrapinenue u 3amuTa UCCIeqoBaTebCKUX padoT.
AHKeTHpOBaHHUE.

TemaTHuyeckoe NJIAHUPOBAHUE

10 knace
pasnena Koa- Tembl Koa- OcHOBHBIE BU/bI [1€SITEIbHOCTH
BO BO o0yuaromuxcs (Ha ypoBHe
4acoB 1aco0B | yhupepcalbHBIX yUeOHBIX leiicTBHIT)
Beenenue 3 Ipornecc nccnenoBanus: 1 OcymecTBIATh MOUCK HHPOPMAINHU 110
OPUHIHIEL, MeTObl. OOBEKT Ha3BaHUSIM, UACHTU(DHUKATOPAM,
uccnenoanus. Pabora c CTPYKTYPHBIM (popMysiam.
JINTCPATYPHBIMH UCTOYHUKAMU Cq)opMyan()BaT], IOHATUA
MCTOABIL, IIPUHITUIIBL. «XUMHUUYCCKUH aHAIINU3», KCUHTE3.
TexHonorus 1 N3yunTs MoaenupoBaHrEe XUMUYECKIX
HCCIICIOBATEIILCKOM IIPOLIECCOB U SBJICHUN KaK METOJbI
nesTeNbHOCTU. TpeboBaHus K Hay4YHOI'0 TO3HAHUS U MaTEMaTHYECKOE
0 OpMIIEHHIO HCCIIENOBATENLCKON MOJIEIMPOBAaHHE MPOCTPAHCTBEHHOIO
paboThI. CTPOEHUS MOJIEKYJT OPTraHUUYECKUX
XuMus ¥ cpenia oOuTaHus. 1 BemiecTB. PaccMoTpeTs coBpeMeHHbIE
MoOHHTOPHHT COCTOSHHS (UBUKO-XUMHUYECKHE METO/IBI
OKpyxkaroreii cpeast. Cucrema YCTAHOBIICHUS COCTaBa M CTPYKTYPHI




«[Tpou3BOACTBO - OKpYKaroLIAst
cpena.

BEIIIECTB.

YMETh a/ICKBATHO BBIpaXaTh CBOE
OTHOIIICHUE K (paKTam U SBICHUSIM
OKpYyXarolei AeMCTBUTENbHOCTH , K
NPOYUTAHHOMY, YCIBIIIAHHOMY.

3arpsisHUTEIH U UX
HCTOYHUKH

3arpsa3HeHNUE OKPYKAIOIIEH
cpenbl. Knmaccudukarus
3arpsAA3HUTENCH.

OOBEKTHI 3arps3HEHUS.

OKOJ0TM4eCKO€ HOPMUPOBAHNE
KauecTBa OKPYKaIOLIEN CPEIbL.
Bunst 1 MeTOBI OYHCTKH.

3HAKOMCTBO C OCHOBHBIMU
3arpsA3HUTEISIME ¥ UCTOYHHUKAMU
3arps3HEHHUS.

YMETh CPaBHUBATh U aHATU3UPOBATH
nH(OpMAaIUIO, 1eNaTh BEIBOIHI,
KJIACCU(UIIMPOBATH 33aJaHHBIE O0hEKTHI
Ha OCHOBE BBIJICIICHHOTO IIPU3HAKA.
YMETh OCYIIECTBIIATh COBMECTHYIO
paboTy C yUHTEIEeM U CBEPCTHUKAMMU.
chopMHUPOBATH MOHATHE O MPEIETHHO
JOMYCTUMOM KOHIICHTPALlUX
3arpsA3HSIONINX BEUIECTB. Y METh Ha
OCHOBE CXEM KPyroBOpPOTa OOBSICHSITH
MpeBpalleHus BEIIECTB B IPUPOJIC U
YKa3bIBATh IJIC MPOUCXOAUT BHEIPCHUE
JIESITENbHOCTU YeNTOBEKA B MPUPOIHBIN
KpYTrOBOPOT, XapaKTepU30BaTh
MOCJIEJICTBUS STOTO BHEAPCHUSI.

Xumus ruapocepsl

Pacnpenenenuve Boanbl Ha 3emie.
Bonansie pecypchi.
Boaomonp3oBanne. 3HaUcHHUE
BOJBI B )KU3HH YeJI0BEKa.

W CTOYHMKH 3arpsi3HEHUS BOJIBL.
Mertomab! 60psOBI C
3arps3HEHUSMUBO/IBI.
Kucnornasie ocagku.

OKCKypCcUs Ha OYHUCTHEIC
COOPYIKCHUA.

Ot60p mpoO BOABI U3 PA3HBIX
MCTOYHUKOB — BOJHBIX
00BEKTOB

peruona. Onpenenennie pH
IIpU NIOMOIIY YHUBEPCAIBHOU
WHIUKATOPHOU OyMmarw.
Ornpenenenre KaueCTBEHHOTO
HMOHHOI'O COCTaBa 0T06paHHBIX
po0 BOJBL.

Omnpenenenne kapOOHATHOI
XKECTKOCTH MPOO BOJIBI, B3ATHIX U3
pa3HBIX HMCTOYHUKOB.

PactBOophl. PacTBOpHUTENIE.
KoHueHTpauuu pacTBopos.
Pemenue 3amau.

PactBopsl. PacTtBOpuTE®.
KoHIieHTpamu pacTBOPOB.
Pemenue 3amau.

paccMoTpeTh poitb ruapocdepsl B
MPHUPOAE, POJIb BOJIBI B KPYTOBOPOTE
BEILIECTB B IPUPOAE, O3HAKOMHUTHCS C
WUCTOYHUKAMH U BHJIaMH 3arpsi3HEHUS
BOJIBI

yMeTb (popMyaHpPOBATH OMpEAETICHUS
MOHATHH «ruApocdepar, «CTouHas
BOJIa», XapaKTEepU30BaTh
OTpULIATENBHOE BIUSIHUE JICATEIbHOCTH
YenoBeKa Ha ruapochepy, yKa3slBaTh
MOCIEACTBUS ATOTO BIAMSHUS U IyTH
YMEHBILIEHHUS 3TOTO BIHSHHUS.

YMETb UCIONB30BATh MOMyYEHHBIE
3HaHUS B IPAKTHYECKOH J1eSTENbHOCTH
1 TIOBCETHEBHOM KU3HU IS
9KOJIOTMYECKH I'PAaMOTHOTO MOBEICHUS B
OKpYyXalollel cpene.

MO3HAKOMHTBCS CO CXEMOW OYMCTKU
BOJIBI (CTAAMSAMH TOATOTOBKU MUTHEBON
BOJIBI).

HaOJI0ICHUE CAMOCTOATEIIBHO
MPOBOAMMBIX OTBITOBR

YMETh ONPEACISTh e U 3a7a4uH
COOCTBEHHOM JIESITENBHOCTH |,
BBIMOJTHATH MOCTABJICHHBIC 3a]]aU1 Ha
MPaKTHKE.

YMETh COTPYIHUYATH C
OJTHOKJTACCHUKAMH B XOJI¢ TTOUCKA U
cbopa nHbopMaIIH.

cOpMHUPOBATH MOHSATHE O MOIAPHON H
MOJISUTBHOM KOHIEHTpauuu. BeraucsaTs
MacCOBYIO JOJI0 PaCTBOPEHHOTO
BEILIECTBA B PacTBOpPE, Maccy
PacTBOPEHHOIO BEIIECTBA U BOJBI IS
MIPUTOTOBJIEHUS pacTBOpa
onpenenéHHON KOHIEHTPALHH.




I'oToBUTE pacTBOPEI C onpenenéHHoi
MaccoOBOM J1oiell pacTBOPEHHOTO
BEIIIECTBA

JKoJI0THYecKast
XUMHA aTMOc(pepsbl

CrpocHue, cOCTaB M U3MCHCHUS

atMocdepsl. «[lapHUKOBEII

s dexr», «O30HHAS TBIPAY.

TexHOreHHoe 3arpAa3HCHHUC

aTMocdepbl Ha pETHOHATLHOM
ypoBHE. DOTOXMMHUYECKUHA CMOT.

Kucnorusie noxau. «IMutanusg
00pa30BaHUs KHCIOTHBIX JOKICH)

NeHCTBUEM KHCIIOT Ha CKOPAYIY
SIHLL.

OKOJIOTMYCCKUI MOHHUTOPUHT
Bo3ayxa. /[mHamMuKa u3MeHeHUs
COCTaBa BO3/lyXa B IOMEIICHUHN
IIKOJIBI B TEUCHHUE JHS.

Pemenue 3a/1a4 Ha BBIBOJT

Sl}O[!M yJ BCHICCTBA 110

MIPOAYKTAaM UX CrOpaHusl.

Pemenue 3a/1a4 Ha BBIBOJ

dbopmyn BemecTBa 1o
IIPOJIyKTaM MX
CrOpaHus.

Koppo3zus. PakTopel KOPPO3UH.
N3yuenue rpouecca
KOPpPO3HH

JKeJIC3a MMpu €ro KOHTAaKT¢ C
OUHKOM H OJIOBOM. 3agI/ITa oT
KOppPO3Uu.

3HAKOMCTBO C OCHOBHBIMU
3arpsA3HUTESIMU U UCTOUHUKAMU
3arps3HeHus aTMoc(hepbl, METOIaMu
3aIUTHI BO3AYIIHOTO OacceiHa oT
3arps3HEHUI.

PaccMOTpEeTh 3HAYCHUE aTMOCQEPBI IS
BCEro >KUBOT'O Ha 3eMJie. YMEThb
(hopMyIHpPOBATH OMPECTCHIUS TTOHATHS
o [TJIK 3arps3HsIOMUX BEIIECTB.
paccMOTpETh CXeMbl KPYTOBOPOTa B
MpUPOJE KUCIOPOJa, a30Ta, CEPhI,
yriaeposa U yMeTb paboTath ¢ HUMH.
HaGmonaTh camocTosTensHO
MTPOBOJIUMBIE OTIBITH U 0hOPMITSITH
OTYET C OMKCAaHUEM DKCIIEPUMEHTA, €T
PE3yNbTATOB U BHIBOAOB.

00CYyX/IeHUE PE3yIbTaTOB JUTUTEIHHOTO
JIOMAILIHETr0 AKCIIEPUMEHTA
«HCCIENO0BAHUE KUCIOTHOCTH OCAAKOBY.
YMETb OIICHUBATh 3HAYNMOCTb
Pa3IUYHBIX BUAOB MPOQEeCcCHOHATEHON
1 OOIIECTBEHHOH JEATEINbHOCTH.

YMETH OCYIIECTBISITH COBMECTHYIO
paboTy C yuHuTeneM U CBEpCTHUKAMHU
OCMBICTICHHE 3HAUYCHUS
MaTeMaTHYECKNX 3HAHUH ¥ YMEHHH IS
pelnreHust y4eOHBIX M MPAKTHIECKUX
3amaq

Hcnonp3oBaTh MpuMepsI pereHns
TUTIOBBIX 33/1a4, 3aJAYHHUKH C
MPUBENEHHBIMU B HUX aJITOPUTMAMU
pelieHus 3aaaq

N3yunTh CymHoCTh mpoiecca KOppo3uu
METaJIJIOB, €€ BHJIbI, CITOCOOBI 3aIINTHI
OT KOPPO3HUHU.

ITouBa

ITouBEHHBIC PECYPCHI, HX
HCIOJIb30BAHUE U OXPaHA.
Cocras

o4Bbl. KMCIIOTHOCTE ITOYBHI.

OKOJIOTHYECKUI MOHUTOPUHT
IIOYBBI: ONpECIICHNUE
MEXaHUYECKOTO COCTaBa,
(U3HYECKUX CBOMCTB,
BiaroémMkocTu. OnpeneneHue
pH nousel. [TapaMeTpsl OYBEI

OKOJOTUYECKHI MOHUTOPUHT
IIOYBbI: ONPEACICHUE
MEXaHUYECKOTO COCTaBA,
($U3NIECKUX CBOMCTB,
Biaroémkoctu. OnpeneneHue
pH noussl. [TapaMeTpsl OYBEI.

Y no0peHusi, UX BUJBIL.
XUMUYECKUE CPEICTBA 3AIIUTHI

3HAKOMCTBO C OCHOBHBIMU
3arpsA3HUTESIMU U UCTOYHUKAMU
3arps3HEHUS OYBBI, METOJIAMU 3aIUThHI
MOYBHI OT 3arpsI3HEHUN, POJIBIO MOYBKI B
MPUPOJIE U KU3HU YeIOBeKa.

yMeThb (hOPMYJTUPOBAThH OPIICICIICHUS
TIOHSITUS «II0YBAY, XapaKTEPU30BaATh
OTPULATENBHOE BIUSHUE ACATCIbHOCTH
YeNnoBeKa Ha MOYBY U MOCIEICTBUA
ATOTO BIMSHUS. YMETh BEIOUPATh IMIyTH
YMEHBIICHUS TaHHOT'O BIUSHUAL

YMETh KPUTHYECKH OLIEHUBATh
JIOCTOBEPHOCTh XUMUYECKOM
nH(OpMAIUH, MOCTYTAONIEH 13 pa3HBIX
HCTOYHHUKOB

YMETh aJ€KBaTHO BhIPaXKaTh CBOE
OTHOIIIEHNE K (PaKTam U SIBICHUSIM
OKpYXalollell AeCTBUTENIbHOCTH, K
NPOYUTAHHOMY, YCIBIIIAHHOMY.

YMETh IJIAHUPOBATH U ONPENEIATh MyTH
JOCTHXKEHUS LIETH.




pacteHuii. OCHOBHbIE
HaIpaBJICHUS XUMU3AIUHU U
HKOJIOTHU3AIU CEIbCKOTO
XO35MCTBA PETHOHA.

KauecTBeHHOE 0O0HAPYKEHHE
KaTUOHOB ¥ aHUOHOB B
MMOYBEHHOM BBITSKKE Pa3HBIX
po0 MOYBHL

Pemenne 3a1a4 Ha BEIYMCIICHUE

MAacCOBOM JIOJIM DJIEMEHTA B
BEIIECTBE, HAXO0KJICHUE JOTIU
MPAKTUYECKOTO BBIXO1A
MPOJYKTa OT TEOPETUUYECKHU
BO3MOJKHOTO.

YMETh OIICHUBAThH CUTYAIIMIO U
HAXOOUTH a€KBATHEIE CIIOCOOBI
[OBEIEHUS U B3aUMOIEHCTBU C
mapTHEpaMH BO BpeMs YUeOHOH u
0OIIECTBEHHOMN AeITEIHLHOCTH.
(hOpMHPOBATH XUMHUKO-IKOJIOTHUYECKYIO
KYJIBTYPY, SBISIOIIYIOCS COCTABHOM
YaCTBhIO DKOJIOTMYECKON U 00IIei
KYJbTYPbI H HAYYHOTO MHPOBO33PCHUS.
Hcnonb30BaTh MPUMEPHI PEIICHHST
THIOBBIX 3a7a4, 3aJaYHUKH C
MPUBEAEHHBIMU B HUX aJITOPUTMAMHU
peliieHus 3a1a4

IKOJIOTHSA IMUIEBLIX

I'urnennueckue acreKkThl

pPaccMOTPETh THTUCHUYCCKNUEC aCIICKThI

MPOIXYKTOB 3arpPA3HCHHS [IUIEBBIX 3arps3HEHMS MUIIEBBIX MPOAYKTOB
NPOJIYKTOB TY3KEPOIHBIMH YyKEPOIHBIMH BEIIECTBAMU U MEPBI UX
npouaakTUku. M3y4uTh OCHOBHBIC
BELIECTBAMU U MEPBI UX
XUMHUYecKkue BeriecTBa mumm (beakn.
npo¢unakTuku. OCHOBHbBIE YKnpbi. YT1eBombL.)
XUMHUYCCKHUEC BCUICCTBA IMUIIH. HaGmromaTh caMOCTOSTEIBHO
benku. XKupnl. YrieBoupl. MPOBOAMMBIE OIBITHI U OOPMIISTH
Onpeselenne coaepKanus OTYET C OMKMCAHUEM DKCIIEPUMEHTA, €T
OETTKOBB MPOJIYKTaX MUTAHUSI. pe3yJIbTATOB 1 BLIBOZOB.
M HaOJII0IeHUE CAMOCTOSITEIBHO
€TaJUIbl, NX BIMIHHUE Ha TPOBOMMBIX OITBITOB
OpraHr3M YeCJIOBCKaA. yMETh ONPEAEATH [T U 3a1auH
Ornpenenenre KaTHOHOB CcOOCTBEHHOMN IEeITENLHOCTH ,
METAJLIOB B IIPOIYKTax BBIIIOJIHATH IOCTABJIEHHBIE 3a0a4X Ha
MUTAHUSL. HPaKTHKE.
W3YYUTH BIUSHIE METAJUIOB,
[Mumessie 100aBKH, UX BUJEL
B 5 MOCTYIAIOIINX B OPTaHU3M YelOBeKa C
DIWAHUC MAIICBRIX TOOABOK Ha MHIIEH, Ha )KU3HENEITEIbHOCTD
OpraHu3M YeJ0BeKa. YeJOBEKa.
Onpenenenre MUILEBBIX PaccMmoTperh pasnuyHbIe BHIBI
Z[OGaBOK B IPOAYKTax MUTAHUS IIHUIIEBBIX ,Z[O6aBOK 1 X BIMAHHUEC HA
MECTHOTO MPOU3BOJICTBA. OpTaHU3M . )
Hcnonk3oBaTh MpUOOpETEHHBIC 3HAHUS
OTtpaBiieHus, NX BUJBI, -
Y YMCHUS B MPAKTHUCCKOH
npusHaku. [lomyuenue o
IEATEIbHOCTH U IIOBCEIHEBHOM KHU3HU C
APEBECHOTO YIJIA, IIENBI0 0€30MMacHOro 00paIIeHus ¢
U3Yy4EHHE ET0 aACOPOLMOHHOM BEIECTBAMHU M MaTepHaiaMy U
CIOCOOHOCTH DKOJIOIr'MYE€CKH I'PaMOTHOIO MOBEACHUS
Omnpegenenne kapOboHaTa U B OKpY’Karomie cpene.
TIPOKApOOHATA HATPHS B YMETh OKa3bIBaTh MEPBYIO MOMOIIb TPU
IUTBEBOI COJIE. OTPAaBJICHUAXK, OKOTaxX U TPaBMax,
CBSI3aHHBIX C PCAKTUBAMH U
n1abopaTopHBIM 000PYIOBAHHUEM.
YMETh COTPYJHHUYATH C
OIHOKJIACCHUKAMU B XOJI€ IIOMCKA U
cOopa uHpopManuu.
3akiouenue Ilcuxomoruueckue OCHOBBI U O0600ImHUTH 3HAHUSA 00 OCHOBHBIX

cieur(uKa BBICTYIUICHUS -
3aILUTBI UCCIIEN0BATEIBCKOMN
paloTHI.

3ammra uCClIen0BaTeEIbCKIX

MCPOIPUATHAX 10 OXPAaHC ITPUPOILL.
C(l)OpMHpOBaTI: MOHATHUEC O NPCACIBHO
HOHYCTHMOﬁ KOHIOCHTpAaluu
3arpsA3HAIOMINX BCIICCTB. Vmers Ha




pabot

AHKETHPOBaHHUE YYaIIUXCS.

OCHOBE CXEM KpPYroBOpOTa OOBICHSTH
MpeBpalieHus

BELIECTB B MPUPOJIE U YKA3BIBATh T'1IC
MIPOMCXOIUT BHEIPEHUE AEATENbHOCTH
YeNnoBeKa B IPUPOIHBIN KPYTrOBOPOT,
XapaKTepHu30BaTh MOCIEACTBUS ITOTO
BHEJIPCHMUSL.

yMETb YIPaBJISATh CBOCH yueOHOH
NeATelIbHOCTHIO(MTOCTaHOBKA y4eOHOI
3a/1aud, IPOEKTUPOBAHUE NEATEILHOCTH
TI0 €€ PEUIeHNI0, CAMOKOHTPOJIb,
CaMOOIICHKA)

YMETh a/ICKBATHO BBIpaXaTh CBOE
OTHOIIICHUE K (paKTam U SIBICHUIM
OKpYyXarolel JeMCTBUTENIbHOCTH , K
MPOYUTAHHOMY, YCIBIIIAHHOMY

11xkaace

pasnena Koa- Tembl Koa- OcHOBHBIE BUbI [1€SITEIbHOCTH
BO BO o0yyaromuxcs (Ha ypoBHe
4acoB 1aco0B | yhupepcalbHBIX yUeOHBIX leiicTBHIT)
Xumunueckas 5 OCHOBHbIE XMMUYECKHUE 1 CdopmupoBaTs npeacTaBiIeHUE O POIH

NPOMBIILIEHHOCTH U
OKpY:Kamomas cpeia

IPOM3BOJICTBA.

HedrenepepabatsiBaromias u
HepTeXuMHUYeCKas OTPaciiu

MPOMBIIUICHHOCTH.

OuucTKa BOJBI OT HEDTAHBIX
3arpsI3HEHUMN.

DKOJIOrU3aIUs XUMHUUYECKOTO
IPOU3BOJICTBA.

Pemenue 3a/1au Ha ra3oBile
3aKOHBI

YpaBHenue MenpeneeBsa —
Kianeiipona.

XMMUH B OXpaHe MPUPOBI, 0000IMINTh
3HAaHUS 00 OCHOBHBIX MEPOIPHUATHUSAX 110
OXpaHe OKpYXKalolle cpebl.
MPOBOJIUTH BHICTYTLICHUS C
COOOIIEHHUSIMU O BIMSHUM YeJIOBEKa Ha
MPUPOILY U MEPOTIPUATHUSAXK MO OXPaHE
OKpYXaIOoIEeH CpeIbl.

YMETh XapaKTepHU30BaTh PUUHHEI
MOSIBJICHUS KOJIOTHUECKUX POOIeM, HX
CYITHOCTh. YKa3bIBaTh POJIb XMMHH B
pEIIeHUY TII00TBHBIX TTPOOIIEM,
CTOSIILIUX TIEpe]l YeIOBEYECTBOM
(9KONOrMYEeCcKOH, SHEPreTHYeCKOH,
HSKOHOMHUYECKOH). YMETh BBICTYNATh C
YCTHBIMH ITyOJTMYHBMH COOOIICHHSIMH.
YMeTp UCIIONb30BaTh TAKHE
WHTEIUICKTYaIbHBIE OTIEpAIliH, KaK
aHaJIM3 U CUHTE3, CPaBHEHUE,
0000111eHE, CHCTEMATHU3ALIMS,
YCTaHOBJICHHE aHAJIOTHH.

JI YV ]I ocMmbIciieHue 3HAYEHUS
MaTeMaTHYECKNX 3HAHUN ¥ YMEHHUH IS
pelreHust y4eOHBIX M MPAKTHIECKUX
3amaqy

Hcnonp3oBaTh MpUMEpHI pemieHus
THTIOBBIX 33/1a4, 3aJAYHHUKH C
MPUBENEHHBIMA B HUX alTOPUTMAMU
pelieHus 3aaaq

YMETh aJIcKBaTHO BOCIIPHHUMATh HHBIS
MHEHUS ¥ LENTH




IK0JI0TO-
XUMHYECKHE
aACIIEKThI
JHEePreTUKHU

TomJIMBHO-PHEPTETUYECKUE
€CYPCHL.

3arps3HeHUe CpeAbl IPU
IO0OBIYE, TPAHCIIOPTUPOBKE,
XpaHEHUH U TepepadoTKe
TOIIMBHOTO CBIpbs. [IyTn
9KOJIOTU3aIUU
TEIJIOPHEPTETUKH.

ABTOMOOMIIBHBIN TPAHCHIOPT U
SKOJIOrUs

IIpakTHueckoe onpeaencHmue
VPOBHS 3arpA3HEHHOCTH
aBTOTPAHCIIOPTOM

OKPYXAaIOIIEro BO3yX
CEJIbCKOTO MOCEJICHUS.

Pemenue 3a/1au Ha cMeCH 110
TeMe «YTJIEBOJIOPOABDY.

Pemenue 3a/1au Ha cMecCH 110
TeMe «YTJIEBOJIOPOABDY.

YMEHUE JIeIaTh BBIBOJIBI HA OCHOBE
MOTy4eHHON HH(pOpMAIHH, paboTaTh Mo
3aJ]aHHOMY TUIaHy.

YMEHHUE YCTaHABIHMBATH CBSI3b MEXKITY
LENbI0 YIeOHOH NesITeNbHOCTH U €
MOTHBOM, CaMOCTOSITEIIHHO
TUIAHUPOBATh CBOIO PaboTy.yMeHHUE
CIYIIATh U CJBIIATH COOCCETHHKA,
MPU3HABATh MIPABO KaXKI0T0 Ha
COOCTBEHHOE MHEHHE.

OCMBICIICHHE 3HAYCHHS
MaTeMaTHYECKUX 3HAHUI U YMEHHUU JIIs
peneHust y4eOHBIX U IPaKTUIECKUX
3a7a4y
YMEHHE JIeIaTh BHIBOJBI HA OCHOBE
MOy4eHHON HH(pOpMAIIHH,
YCTaHABJIMBATh COOTBETCTBHE MEXKIY
00BEKTaMH U XapaKTEePUCTUKAMH,
CTPOHTH JIOTHYECKHE PACCYKICHHUS.
yMeHHe BEIOUpaTh () (HEeKTUBHEIE
CIIOCOOBI pelIeH!sl MOCTaBICHHBIX
3aj1a4, BBIONPATh KPUTEPHH OLICHKH.
KOMMYHHKATUBHAsI KOMIIETEHTHOCTb B
OOILEHHH C JIIOJBMU.

HemeTtawiabel 1 ux
coJep:kaHue B
OKpYy:Kamolei cpexe

Hewmeranibl B OKpyx)arouien
cpene. CoeTMHEHUs CEPBI,
yriepoja, azoTa, ¢pochopa. Mx
BIMSHHE Ha KUBBIC
OpraHu3MBI.

CBoiicTBa coJjeii aMMOHHSL.
O06pazoBaHue coJieil YroJIbHOM
KHCJIOTEL

Pemenne sxcnepuMeHTAILHBIX

3a1a4 Ha onpeneneuue pH
pacTBOpoB coyer. ['mapoius.

Pemenue 3a/1au o teme
«I'uaponunsy.

Pemenue 3a/1au 1o teme
«I'uaponunsy.

HccnenoBath cBOICTBa N3ydaeMBbIX
BemectB. Habmronate pusnveckue u
XMMHUUECKUE MPEBPAILCHUS H3y4aeMBbIX
BemecTB. ONMCHIBATE XUMHUECKUE
peakuuu, HabI0AaeMbIe B XOA€ AEM. H
na0. SKCIIepUMEHTA.

yYMETb COTPYAHUYATD C
OJJHOKJIACCHUKAMH B XOJI€ MOUCKA U
cOopa uH(popMannu.

OOBSICHATH CYIIHOCTD peaKuuit
ruaponusa. Pacrno3sHaBaTh THITBI
rugponusa coneil. CocTaBisITh OJIHBIE
U CKpeIEHHbIC HOHHBIC YPaBHEHHUS
peakuuii THAPOIU3a.

(bopMHUpOBATH YMEHUS OPraHU30BaTh
CBOIO JIESITENLHOCTD O BHIMOTHEHUIO
3aJlaHUi YIUTENS COTIacHO MPaBUiIaM
paboTsl B kKabuHere.

MeTaJLIbI K
OKpY Kaouas cpeaa

Mertasibl - GUOTEHBI, UX POJIb B
YKUBBIX OpraHU3Max.

Tsx€nple METAJUIBI U 3I0POBbE

yejioBeka. X BIMSHHE Ha
KU3HEJAEATEIIBHOCTh PACTEHHUI,
JKUBOTHBIX, YEJIOBEKA.

Koppo3sus MmeraminoB — npuunHa
U CJIEJICTBUE 3arPSI3HEHUS
OKpYKaroLEn Cpeibl.

Omnpenenenne conepkanus
&Kele3a B MATKOM JKelese.

Pemenue 3ama4d mo Teme
«DNEKTPOIU3».

OOBICHATDH 3aBUCUMOCTDH CBOWCTB
METAJUIOB OT BHJA XUMHUUYECKOH CBS3H
MeXAy UX aromMamu. M3ydath BIUsHHE
TSDKENIBIX METAJJI0B Ha
KU3HENIEATENbHOCTb PACTCHUH,
JKHBOTHBIX M YeJIOBEKA.

HaGmronaTe ¥ OMKUCHIBATH XMMHUYECKUE
peakuuy C MOMOIIbI0 €CTECTBEHHOTO
sI3bIKa U s13bIKa XxuMmun. Habmronatn
CaMOCTOSITEIILHO OIBITEI.

N3yunTh CymHoCTh npoiecca KOppo3uu
METAJUIOB, €€ BUIbI, CIIOCOOLI 3aIUThI
0T Koppo3uu. O3HAKOMUTHCS C
CYILIHOCTBIO TIPOIECCa AIEKTPOIIN3A,
pPacCMOTPETH AIEKTPOIU3 PACILIaBOB U
PacTBOPOB AJIEKTPOIUTOB.




Pemenue 3ama4d mo Teme
«DNEKTPOIIU3».

®dopMHUpOBATH HABBIKU PEIICHUS 3324
10 TEME AJIEKTPOIH3.

YMETh CPaBHUBATh U aHATU3UPOBATH
nH(OpMaIuIo, 1eNaTh BEIBOIHI,
KJIACCU(UIIMPOBATH 3aJJaHHBIE O0hEKTHI
Ha OCHOBE BBIJICTICHHOTO TIPU3HAKA.
YMETh OCYIIECTBIIATh COBMECTHYIO
paboTy C yUHTEIEM U CBEPCTHUKAMU.

Xumuueckue CrpouTtenbHble MaTEpUAIBI. paccMOTpPETh pa3IMyYHbIC CTPOUTETBHBIC
BElCCTBA B PernonanbHbie CTPOUTENBHBIE MaTCpHaJIbl.
CTPOUTEILCTBE npou3Bo/CcTBa. KpacHsrit Hcnons3oBaTh MpUoOpETEHHBIC 3HAHUS
MOKEHBIA U CUJIMKATHBIN ¥ YMCHHA B TIPAKTHACCKOM
JIeITEIbHOCTH W TIOBCETHEBHOM JKU3HU C
KUPIUY.
r IIENTBI0 0€30MMacHOro 00paIIeHus ¢
WUTICOKAPTOH. BECHHA.
coxapToH. Jlpesec BEIIECTBAMHU M MaTepHaIaMy U
Ces3yrolue MaTepHabl. SKOJIOTMYECKH TPAMOTHOI'O IIOBEIEHHS
Crexiio. B OKpY’KaroIel cpeze.
Kepamuka. ['onuapHoe VYrayOuTh 3HaHUS O BIUSHUH
pemeciio. ['uHbl pa3nuYHbIX (PAKTOPOB HA CKOPOCTH H
Crexio. Ero cBoiicTBa 1 CMEIIICHUE PABHOBECUST XUM PEaKITHH.
npuMeneHue. Bupr pa3BuBaTh yMeHHE (HOPMYIUPOBATH
N MOHATHS «KATAHM3Y», KKATATH3ATOPY,
JEKOPaTUBHON 00pabOTKU
N «MHTHOUTOPY. YKa3bIBaTh 00JIACTH
WU3JICNIUN U3 CTEKIIA.
MPUMEHEHHS KaTaar3aTopOB.
Iomyuenue pacTBOPUMBIX O606muUTH 3HaHKUSA 00 0O6PATUMOCTH
CHUIMKATOB.  V3ydeHune ux XHMpEeaKUuH , CPOpMUPOBATH 3HAHHS O
CBOMCTB. XMM PaBHOBECHH U (haKTopax,
BITHSIFOIIIMX HA €r0 CMEICHHUE.
VI3yderne BIMAHNA PasHIHBIX Hcnons3oBaTh HpI/IO6peTevHHLIe 3HAHUS
M YMEHUS B MPAKTHUECKOH
(hakTOpOB Ha CKOPOCTh .
N JeITEIbHOCTH W TIOBCETHEBHOM JKU3HU C
XUMHUUYECKUX PEAKLIUM.
nenbio 6e30macHoro ooparieHus ¢
Pemenne 3aa4 Ha CKOPOCTH BEIIECTBAMH M MAaTEPHUATIAMH M
XUMHYCCKUX PCAKIMM. 9KOJIOTMYECKH TPAMOTHOTO MTOBEACHUS
Pemenue 3a71au Ha cMellieHUE B OKpY’Karomien cpene.
XUMUYECKOTO PABHOBECHSI. yMETh CPAaBHHUBAThL M aHATM3UPOBATH
HH(OPMAITUIO, IETaTh BBIBOJIBI,
KJIaccH(UIMPOBATE 3aITaHHbBIC 00hEKTHI
Ha OCHOBE BBIJICIICHHOTO
MPHU3HAKA. YMETh OCYIIECTBIISTh
COBMECTHYIO PabOTy C yUUTENIEM U
CBEPCTHUKAMH.
PainoakTHBHOCTH PanuoakTHBHOCTE Kak M3YYUTh METOANKHU OTpe/IeTcHUE
3arpsi3Hstonmi daxtop. [Ipuposaa YPOBHS pajHaIliy MUIEBBIX
W UCTOYHHKH PaHAIlHH. MPOTYKTOR.
MeToauKu onpeencHue YpOBHS YMETh COTPYJAHUYATD C
paaualuy MHUIIEBbIX  MPOAYKTOB. OJTHOKJTACCHUKAMH B XOJI¢ MOUCKA H
cOopa uH(popManuu.
3akJr0ueHue [IpuHIMIIEI ¥ TTpaBUIIa OXPAHBI 00600 TH 3HAHKS 00 OCHOBHBIX

IIPUPOIBI.

DKosoruyeckue mpooIeMbl
Poccun.

AHKETHPOBaHHE YYaIIUXCS.

MEpPONPUATHUSAX 110 OXpaHE MPUPOJIBI.
cOpMHUPOBATH MOHATHE O MPENETBEHO
JONyCTUMOW KOHIIEHTpaIUH
3arps3HAIOLINX BEIECTB. Y METh Ha
OCHOBE CXEM KPYroBOpOTa OOBSICHSTH
MpeBpaIIECHUs

BEIIIECTB B MPUPOJIE M YKa3bIBATh I1E
MIPOMCXOIUT BHEIPEHUE AEATENbHOCTH
YyenoBeKa B PUPOAHBII KPyTrOBOPOT,




XapaKTepU30BaTh MOCIEACTBUS ITOTO
BHEJIPCHUSL.

YMETh yIPaBIATh CBOSH YIeOHOH
JeATelIbHOCThIO(ITOCTAaHOBKA y4eOHO
3a/1au, TPOEKTUPOBAHUE NEATEILHOCTH
TI0 €€ PELIeHNI0, CAMOKOHTPOJIb,
CaMOOIICHKA)

YMETh a/ICKBATHO BBIpaXaTh CBOE
OTHOIIICHUE K (paKTam U SBICHUIM
OKpYyXarolei AeMCTBUTENIbHOCTH , K
MPOYUTAHHOMY, YCIBIIIAHHOMY
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