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YHUBEPCAJIbHBIA KOJJUDUKATOP
pacnpeneséHHbIX M0 KJIAccaM MPoBepsieMbIX TPeOOBaHUI
K pe3yJibTaTaM 0CBOCHHSI OCHOBHOW 00pa30BaTe/IbHOM MPOrpaMMbl
OCHOBHOI'0 00111er0 00pa30BaHMs M 3JIEMEHTOB COJICPsKAHUS
1o xumuu (0a30BbId YPOBEHB)

JJIS1 MCIIOJIb30BaHNs B (eepajibHBIX M PErMOHAJBHBIX MPOILeaypax
OlleHKM Ka4yecTBa 00pa3oBaHus

IIOATOTOBJICH (beI[epaJ]BHBIM rocyaapCTBCHHBIM 6IOI[}KGTHI>IM

. HAay4YHBIM YUYPEXKICHUEM 5
«OEJEPAJIBHBIN UHCTUTYT IIEJAT'OT'MTYECKUX U3MEPEHUN»



YHuBepcajabHbIH KOAUPHUKATOP
pacnpeneJéHHbIX M0 KJaccaM NMPoBepsieMbIX TPeOOBaHUM K pe3yJibTaTam
OCBOCHHUSI OCHOBHOM 00pa30BaTe/IbHOI MPOrPaMMbI OCHOBHOI'0 00111er0
o0pa3oBaHus U 3JIeMeHTOB coaepxanus o XUMMHNHU (0a30BbIi ypOBEHBb)

Komudukarop  cocraBmen  Ha  ocHOBe  (efepaldbHOTO  TOCYJapCTBEHHOTO
00pa30BaTEeILHOTO CTAaHJIApTa OCHOBHOTO oOmiero o6OpasoBanus (manee — PI'OC) (mpukas
MunncrepcerBa npocsenienus Poccutickoit @eneparyn ot 31.05.2021 Ne 287 «O06 yrBepxaeHun
(beneparbHOTO  TOCYAapCTBEHHOTO  0Opa30BaTeNbHOrO  CTaHJApTa OCHOBHOTO  OOIIEro
o0pazoBaHus») U heaepanTbHON 00pa3zoBaTEIHLHOM MTPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus
(mpuka3 MunucTepcTBa mpocBemieHust Poccuiickoit ®emepanuu ot  18.05.2023 Ne 370
«O0 ytBepxkaeHnn  (penepasibHOM  00pa3oBaTeNbHONM  MPOTPaMMBI  OCHOBHOTO  OOIIETO
00pa3oBaHus» (C M3MCHEHHUSIMH)).

Komndukarop cocTouT U3 IBYX pa3ueios:

— pasmen 1. «llepedyeHp pacnpenen€HHBIX IO KJaccaM MPOBEpsieMbIX TpeOOBaHUM

K pe3y/ibTaTaM OCBOCHHUSI OCHOBHOW 00pa30BaTENbHONW MPOTpaMMbl OCHOBHOTO OOIIETro

o0Opa3oBaHus M0 XUMUHU (6a30BBIA YPOBEHD)»;

— pasgen 2. «epevyeHb paclpefei€HHBIX 10 KiaccaM MPOBEPSIEMBIX DIIEMEHTOB
coJiep’KaHus MO0 XUMUH (0a30BbI YPOBEHB)».

Pa3nean 1. Ilepedyens pacnpeaenéHHbIX 10 KJIaccaM NPoOBepsieMbIX TPeOOBaHU
K pe3yJibTaTaM 0CBOEHHMSI OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOIO 00IIIETr0
oOpa3oBaHus 1Mo xumMuu (0a30BbIii YpOBEHb)

B tabnune 1 mpuBenéH cocrabiieHHbIi Ha ocHOBE 1. 43 ®I'OC mepeyeHb MpOBEPSIEMBIX
TpeOOBaHUN K METANpPEIMETHBIM pPE3yJIbTaTaM OCBOCHHUS OCHOBHOW 0Opa30BaTEIbHOM
MpOrpaMMbI OCHOBHOT'O 00I1IeT0 00pa30BaHUI.

Tabnuya 1
Kon IIpoBepsiemble TPeOOBAHUS K MeTaNpeIMeTHBIM Pe3yJbTaTaM 0CBOEHHUS
NMPOBEPAEMOro OCHOBHOM 00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 0011IEr0
TpeOOBaAHUSA 00pa3oBaHus
1 Io3naBaTeabHble YV ]|
1.1 bazoevie nocuueckue oeiicmeus
1.1.1 BhIsSBIISATE M XapaKTepU30BaTh CYIIECTBEHHBIE TPU3HAKU OOBHEKTOB (SIBICHUI)
1.1.2 YcraHaBIMBaTh CYIIECTBEHHBIH TNPU3HAK KJIACCU(PHUKAIIMHA, OCHOBAHUS JIJIS
0000IIIeHNUs ¥ CPABHEHUSI, KPUTEPUH ITPOBOJIUMOTO aHAIIN3a
1.1.3 C yuéToMm mpeasioKeHHOH 3a1a4ll BBISIBJIATH 3aKOHOMEPHOCTH U TPOTUBOPEUHS

B paccMaTpuBaeMbIX (paKTax, TaHHBIX U HAOIIOICHUSX;

npeajgaraTb KpUTEPUU JJIs1 BBISIBIICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;
BBISBIIATh JAeQUIMTHI WH(DOpPMAlMM, NAHHBIX, HEOOXOIUMBIX JUIS pPEUICHUS
ITOCTaBJICHHOM 3a1auu

1.1.4 BbIsSBIATE NMPUYMHHO-CIIECTBEHHBIE CBSI3M NMPHU M3YYEHUU SIBICHUM U TPO-
1IECCOB

1.1.5 JlenaTb BBIBOJIbI C UCTIOJIb30BAaHUEM JIETYKTHBHBIX U MHAYKTUBHBIX YMO3aK/IIOUe-
HU, YMO3aKJIIOUEHUH N0 aHAJIOTHH, ()OPMYJIMPOBATH THUIIOTE3BI O B3AUMOCBSI3IX

1.1.6 CamocrosTenbHO BBIOMpPATh CHOCOO perieHust ydeOHOM 3amaun (CpaBHUBATh

HCECKOJILKO BApUAaHTOB PCHICHUA, BBI6I/IpaTB HanOoee MOAXOASAIINN C y‘IéTOM
CaMOCTOATCIBHO BBIACIICHHBIX KpI/ITCpI/IeB)

1.2 bazoevie uccneoosamenvckue oeiicmeusn

1.2.1 HpOBO,Z[I/ITL 0 CaMOCTOATCJIIBHO COCTABJICHHOMY IIJIaHY OIIBIT, HECJIOXKHBIN
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9KCIICPHMEHT, HEOOJBbIIOE HCCIIECAOBAHHE II0 YCTAaHOBJICHUIO OCOOCHHOCTEH
00BeKTa W3y4CHHS, MPUIUHHO-CICACTBCHHBIX CBS3€H W 3aBUCUMOCTEU
00BEKTOB MEKy COOOH

1.2.2

OneHuBaTh Ha MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OPMAIIUH, MOTYICHHOM
B XOJI€ MCCIIEI0BaHUs (3KCIIEPUMEHTA)

1.2.3

CaMocTosaTensHO (GOpPMYITHPOBATH OOOOIICHUS W BBIBOJBI 10 pE3yJbTaTam
IPOBEAEHHOIO HAOJIOCHUS, OIBITA, UCCIIECAOBAHNUS, BIaleTh HUHCTPYMEHTAMU
OLCHKHN JOCTOBCPHOCTH IMOJYUYCHHBIX BBIBOJIOB 1 O606HI€HI/H>1

1.2.4

[Iporao3upoBaTh BO3MOKHOE HajbHEWIIEEe Pa3BHTHE IIPOLECCOB, COOBITHIA
U UX TIOCIEACTBHS B AHAJIOIMYHBIX WM CXOJHBIX CUTYyalUsX, BBIJABUIATH
MIPENOJI0KEHNsI 00 X PA3BUTUU B HOBBIX YCIIOBUSX M KOHTEKCTAX

1.2.5

Hcnonp30BaTh BOMPOCH! KaK UCCIEA0BATEIILCKUN HHCTPYMEHT MTO3HAHMS;
(dhopmynupoBaTh BOIPOCH, (PUKCHUPYIOIINE Pa3phIB MEXKITY pPEeaTbHBIM U JKeJa-
TEJIbHBIM COCTOSIHUEM CHUTYaIllMH, O00OBEKTa, CaMOCTOATEIHHO YCTaHABIWBATH
HMCKOMOE U JaHHOE;

(dbopmupoBaTh TUNOTE3Y 00 UCTUHHOCTH COOCTBEHHBIX CYKJICHUU U CYKJICHUM
JIPYTUX, apTYMEHTHPOBATH CBOIO MO3HITNIO, MHEHUE

1.3

Paboma c ungpopmauuei

1.3.1

[IpuMeHATH pa3nuuHbIE METOJIbI, HHCTPYMEHTBI U 3aIIPOCHI IIPH MMOUCKE U OT-
O6ope MHQOpPMAIMM WM JAHHBIX U3 HCTOYHUKOB C Y4ETOM MPEIIOKEHHOMN
yueOHOM 3a/1a4M U 3aJIaHHBIX KPUTEPUEB

1.3.2

BriOupath, aHamu3upoBaTh, CHCTEMATH3UPOBATh U HMHTEPIIPETUPOBATH HHPOP-
Mall{IO Pa3INYHBIX BUAOB U (JOPM IPEICTABICHUS;

HaXOJUTh CXOJHBIE apPryMEHThl (MOATBEP)KIAIOUIUE WM OIPOBEPrarolIne
OJIHY U TY %€ HJIeI0, BEPCHUIO) B PA3IMYHBIX HH(DOPMAIIMOHHBIX HCTOYHHUKAX

1.3.3

CaMocCTOATEeNTFHO BBIOMpATh ONTUMANBHYIO (GOpMY MpeacTaBieHus HHOOP-
Mali ¥ WUIIOCTPUPOBATh pElIacMble 3a/ladd  HECIOKHBIMH CXEMaMH,
JMarpaMMamu, HHOH rpaduKoi u UX KOMOWHAIMSIMU

1.3.4

OuenuBath HAAEKHOCTh HH(OPMALMU MO KPUTEPHUSIM, MPEIIOKECHHBIM
Nearorn4eckuM pabOTHUKOM MK C(HOPMYIHPOBAHHBIM CAMOCTOSITEITEHO

1.3.5

D¢} dexTrBHO 3aIOMUHATH M CUCTEMATU3UPOBATH HHGOPMAIIUIO

KommynukatuBubie Y'Y /1

2.1

Obwenue

211

BLIpa)KaTL cebs (CBOIO TOYKY 3peHI/I$I) B YCTHBIX U ITMCBbMCHHBIX TCKCTAX

212

B xone nuanora u (I/IJ'II/I) JAUCKYCCHUHU 3aaBaThb BOIIPOCHI IO CYHICCTBY 060y)1('
JJaeMOM TeMbl U BBICKA3bIBATh HUACHU, HAIICJICHHBIC Ha PCHICHHUC 3aa4d U 11O/~
JACPIKAHUC 0J1aro’KeaaTeIbHOCTH O6IH€HI/IH;

COIIOCTABJIATL CBOU CYXKIACHUA C CYXICHUAMH NPYIrUuX Y4aCTHUKOB Juajiora,
06Hapy>I(I/IBaTb pas3inuIuc U CX0JACTBO MO3ULIUHN

2.1.3

[TyOnu4yHO MpencTaBiIATh PE3yNbTaThl BHIMOJIHEHHOIO OMNbITa (IKCIEPUMEHTA,
UCCIIeI0OBaHMsI, IPOCKTA);

CaMOCTOSITEJIbHO BBIOMpaTh (opMar BBICTYIUICHHS € Y4ETOM 3ajad Ipe3eH-
TalluM U OCOOCHHOCTEH ayAUTOPUU U B COOTBETCTBUU C HHUM COCTaBIIAThH
YCTHBIE U TNHCbMEHHBIE TEKCThl C HCIOJIb30BAHUEM WIUTIOCTPATHBHBIX Ma-
TEPUATIOB

214

BOCHpI/IHI/IMaTL n (bOpMyHHpOBaTB CYXXIACHHA, BbIpaKaTb 5MOIMU B COOTBCT-
CTBUH C LCIAMU U YCIIOBUAMU 06H_[CHI/I$I;

pacnno3HaBaThb HeBepGaJIBHBIC cpeacTBa O6H.ICHI/ISI, INOHHUMATh 3HAYCHHUEC COIIU-
AJIBHBIX 3HAKOB, 3HATb M PACHO3HABATH IMPCANIOCHIIKN KOH(I)J'II/IKTHBIX CUTy-
arnui ¥ cMATYaTh KOH(bJ'II/IKTBI, BECTHU MEPCTOBOPLI;

IIOHUMATb HAMCPCHUA NPYIUX, NPOABIIATH YBAXUTCIBHOC OTHOHMICHUC K CO-
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OeceIHUKY U B KOPPEKTHOH opme GopMyInpoBaTh CBOU BO3PAKECHUS

2.2

Coemecmnuas oeameibHOCMb

221

IloHnMaTe ¥ KCNOIB30BATH IMPEUMYLIECTBA KOMAHIHOM M WHAMBUAYAIbHOUN
paboThl MpH PEIICHWH KOHKPETHOW MpoOIeMbl, 0OOCHOBBIBATH HEOOXOIH-
MOCTh TPUMEHEHHUSI TPYNIOBBIX (OPM B3aUMOICWUCTBUS TPU PEIICHUH I10-
CTaBIICHHOH 3aJ1a4M;

IPUHUMATH 11€JIb COBMECTHOMN JI€ATENbHOCTH, KOJUIEKTUBHO CTPOUTH JIEHCTBUS
no e€ JOCTMKEHHUIO: PACHpEACIsATh POJIH, JOTOBapUBATHCS, 00CYXAATh MPO-
LIECC U pe3yJbTaT COBMECTHOI pabOTHI;

yMeTh 0000111aTh MHEHHS HECKOJIBKUX JIFO/ICH, TPOSIBIIATH TOTOBHOCTH PYKOBO-
JIUTb, BBITIOJIHATH OPYYEHMS, TOAUNHATHCS;

IUIAaHUPOBATh OPraHU3allMI0 COBMECTHOW pabOThI, ONpEAENsTh CBOIO pOJIb
(c yaétoM mpeAnOuYTeHUIT W BO3MOXHOCTEH BCEX YYaCTHHUKOB B3aMMO-
NEUCTBUS), paclpelensaTh 3ajauyd MEXIy WIEHaMH KOMaH]Ibl, Yy4acTBOBATh
B rpyNmoBbIX (QopMmax padboTel (0OCyxJeHus, OOMEH MHEHUH, «MO3TOBBIE
HITYPMbI» U UHBIE);

BBITIOJIHATh CBOIO 4YacTh pabOThl, JOCTUraTh KAaueCTBEHHOI'O pe3ylbTara Io
CBOEMY HaIPaBJIEHUIO U KOOPAUHUPOBATH CBOU JEUCTBUS C IPYTUMH YJICHAMHU
KOMaH/Ibl;

OIICHMBATh KaueCTBO CBOETr0O BKJIaJa B OOMIMI MPOIYKT MO KPUTEPUSAM, CaMO-
CTOSITENTLHO C(HOPMYIMPOBAHHBIM yJaCTHUKAMH B3aUMOJECHCTBHUS,

CpaBHHMBATh Pe3yJbTaThl C UCXOJHOM 3a7auell M BKJIaJl Ka)KJI0TO YieHa KOMaH-
IIbl B JIOCTH)KEHUE Pe3yiIbTaTOB, Pa3leiiaTh cepy OTBETCTBEHHOCTH U MPOSIB-
JSITh TOTOBHOCTB K IIPEJCTABJICHUIO OTYETA NIEpE]] TPYIIION

PeryasituBubie YY /|

3.1

Camoopzau uzayun

311

BoIsiBIsATE IPOOIEMBI TSI pEIIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYAILIMSIX;
CaMOCTOSITENIBHO COCTaBIISITh AJITOPUTM pELIEHUs 3aJaud (U €ro 4acTh),
BbIOUpaTh crOCcO0 pelieHus: yueOHOM 3a7aun ¢ y4€TOM UMEIOIINXCS PECYPCOB
U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpPOBATh MpejiaracMble BapHaHThI
peleHni

3.1.2

OpHeHTHUPOBATHCS B Pa3IUYHBIX IOJXOJAX NPUHATUSA pPEIIeHUN (MHAWBU-
nyajabHOE, IPUHSTHE PELIeHHs B TPYIIE, IPUHSATHE PEIICHUH IPYIIoN);
COCTaBIIATh IUIaH ACWCTBUU (IJIaH peanu3alul HAMEUEHHOrO alropuTMma
pellleHus), KOPPEKTUPOBATh MPEATIOKEHHBIM aITOPUTM C Y4ETOM MOITydEHUs
HOBBIX 3HAHUI 00 U3y4aeMOM 0OBEKTE;

JIeNaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE

3.2

Camoxonmpone

3.2.1

Bnagers crocodamu CAMOKOHTPOJIsI, CAMOMOTHUBAIUN U pe(l)HeKCI/II/I

3.2.2

BHocuts KOPPCKTUBBI B HACATCIIBHOCTL HAa OCHOBC HOBBIX O6CTO$[TCJ'ILCTB,
HN3MCHUBIINXCA CHTyaHHﬁ, YCTAHOBJICHHBIX OIJ_II/I6OK, BO3HHKIITNX pr,HHOCTeI\/'I

3.2.3

JlaBaTh aJIeKBaTHYIO OI[CHKY CHTYAIlUH U MpeIaraTh IUIaH € N3MCHCHHS,
YUUTBIBATh KOHTEKCT U MPEIBUACTh TPYIHOCTH, KOTOPhIE MOTYT BO3HHKHYThH
NPy pElICHUH YYeOHOW 3aJayd, aJanTHPOBAaTh PEIICHHE K MEHSIOMIAMCS
00CTOSITEILCTBAM;

OOBSICHATh TPUYMHBI JIOCTHKCHUS (HEIOCTIIKEHHSI) PE3YyJIbTATOB JESTEIb-
HOCTH, J1aBaTh OIICHKY NPUOOPETEHHOMY OIIBITY, YMETh HAXOUTh MO3UTHBHOE
B MIPOU3OIIE/IICH CUTYAIINN;

OIICHUBATh COOTBETCTBUE PE3yJbTATa IE]IU M YCIOBHSIM

3.3

AmouuonabHbLil UHMENIEKM

3.3.1

Pa3m/1anL, Ha3bIBaTb U YIIPABJIATH COOCTBEHHBIMU OMOIIMAMH W OMOLMAMUA
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JPYTHX;
BBIABJIATH U aHaJIPISHpOBaTb HpI/I‘H/IHbI 3MOI_II/II71;

CTaBUTh ce0S HA MECTO APYroro 4e€jioB€Ka, NOHUMAaTb MOTHUBBI U HaMCPCHUS

ApYyroro,
PETYIIMPOBATH CIIOCOO BBIPAKCHHSI SMOIIHIA

3.4

Ilpunamue cedsa u opyzux

34.1

OC03HaHHO OTHOCUTHCS K IPYIOMY UE€JIOBEKY, €I0 MHEHHUIO;

IpU3HABATh CBOE IIPABO HA OLIMOKY U TAKOE e MPaBo JPYyroro;

NpUHUMATH ce0s U Ipyrux, He OCYKasi;
OTKPBITOCTh ce0e U IPyruMm;

OCO3HABAaTh HEBO3MOXKHOCTh KOHTPOJIMPOBATH BCE BOKPYT

B Tabnumax 2-3 mpuBeeHBI COCTABJICHHBIC HA OCHOBE (e/iepalibHON 00pa30BaTeILHOM
MIPOrpaMMbl OCHOBHOTIO 0011ero o0Opa3oBaHMs MO XUMUU (0a30BBI ypOBEHb) MEPEYHH pac-
NpeNeNnEHHbIX [0 KJIacCaM TPOBEPSIEMBIX MPEIMETHBIX pe3yJIbTaTOB OCBOCHHUS OCHOBHOM
00pazoBaTesIbHON MPOrpaMMbl OCHOBHOTO 00IIIETO 00pa3oBaHuUs.

Pacnipenenénnpie mo kiaccaM MIpoBepseMble TPEJAMETHBIE Pe3yabTaThl COOTHECEHBI C
MeTanpeIMETHBIMU pe3yibTaTaMi (Tadn. 1) ¥ MpeaMEeTHBIMH pe3yJbTaTaMH 10 XWMHUHU M3 .

45.7.3 ®I'OC.

8 kiaace

Tabnuya 2

Kon
NpoBepsieMOro
pe3yJibTara

IIpoBepsieMble MpeMeTHbIE Pe3yJIbTAThI
0CBOEHNSI 0OCHOBHOI1 00pa30BaTe/IbHOM
NMPOrpamMMbl OCHOBHOI'O 00111ero 00pa3oBaHus

Mera-
npeamMeT-
HbIii
pe3yjabTart

Koa npeamer-
HOTro TpedoBa-
HHSA M0 KOAU-

duxkaropy
I'A

ITo Teme «HepBOHaqaanHe XUMHUYIECCKHEC ITOHATUA)

1.1

pacKpblBaTh CMBICII OCHOBHBIX XUMHUYECKUX
HNOHATUI:  aToM, MOJEKyl1a, XUMHUYECKHM
3JIEMEHT,  IPOCTOE  BEIIECTBO,  CIIOKHOE
BEILIECTBO, CMECh (ogHOpOIHAs u
HEOJHOPOJHAs), BAJCHTHOCTb, OTHOCHUTEIIbHAsS
aTOMHas ¥ MOJIEKYJIpHas Macca, KOJIUYECTBO
BEIIIECTBA, MOJb, MOJISIpHas Macca, MaccoBas
N0l XUMHUYECKOTO 3JIEMEHTa B COEAMHEHUH,
MOJISIpHBIM ~ 00BEM,  XUMHUECKass  peakuus,
K1accuUKaIMs peakil: peakui coeIMHeHMU,
pEeaKLMU pa3jokKEeHUs, pPEeaKkUuHd 3aMelLIeHMUS,
peakuun oOMeHa, 3K30- U D3HIOTEPMUYECKHE
peakluu, TEIoBoi »PQeKT peakuuu, pacTBop,
MaccoBas  J0Js  BemlecTBa  (MPOLEHTHas
KOHIIEHTPALUs) B paCTBOpE

MIT 1.1.1

I'MA 1

1.2

HWJTIOCTPHUPOBATHE B3AUMOCBA3b OCHOBHBIX XUMMU-
YEeCKUX IMOHATHH U MMPUMCHSATDH 3T NOHATHSA IIPU
OIMMCAaHNH BCUICCTB U UX HpeBpaH_ICHI/Iﬁ

MIT 1.1.1;
1.14;1.15

I'MA 2

1.3

HCIIOJIb30BATh XUMHNYCCKYIO CUMBOJIMKY IUIA CO-
CTaBJICHUA (I)OpMy.l'I BCIICCTB H ypaBHCHI/Iﬁ
XUMHUYCCKUX peaxunﬁ

MII 1.3,2;
1.3.3

I'MA 3

1.4

PacKpbIBaTh CMBICT 3aKOHOB COXPAHEHHUS MacChl
BEILECTB, IIOCTOSHCTBA  COCTaBa, AaTOMHO-
MOJIEKYJISIDHOTO YYEHMs], 3aKOHa ABOrajipo

MIT 1.1.4;
1.15

I'MA 4




1.5

OonpCAC/IsAITb BAJICHTHOCTH AaTOMOB 3JICMCHTOB
B 61/IHapHBIX COCANMHCHUAX

MIT 1.1.1;
1.14

I'MAS

1.6

KJIACCU(PUITMPOBATh XUMHYECKHE peakiuu (1o
YHUCJIY M COCTaBy YYacCTBYIOLIMX B peaklUU Be-
HIECTB, 10 TEIDIOBOMY YD (DEKTY)

MIT1.1.2;
1.1.4;

A 7

1.7

BBIYUCIIAT OTHOCUTEIBHYIO MOJIEKYJIAPHYIO U
MOJISIPHYIO MACChI BEILIECTB

MIT1.1.6

I'MA 11.1

1.8

BBIUUCIIATE MAacCCOBYIO  JIOJIO  XHUMHYECKOTO
9JIeMeHTa 10 (opMyIie COeTMHEHUS,

MIT1.1.6

IMA 11.1

1.9

BBIYKMCIIATh MAaCCOBYIO JIOJIIO  BEIECTBA B
pacTBope

MIT1.1.6

IMA 11.2

1.10

MIPUMEHSITH OCHOBHBIE OTE€PAIlMU MBICTUTEIHLHOU
NESITETPHOCTH — aHAJIU3 M CHUHTE3, CPaBHEHHUE,
00001IeHHE, CHCTEMAaTU3alINIO,
KJ1accuuKaIuio, BBISIBJICHHE MPUYUHHO-
CJIEACTBEHHBIX CBA3EU — JJISI MU3YyUYEHUSI CBOMCTB
BEIIECTB i XUMHYECKUX peaKIuii;
€CTECTBEHHO-HAyYHbIE METOJBl TO3HAHUA —
HaOMIOZICHNE, W3MEpPEHHE, MOJCITHPOBAHHUE,
9KCIIEPUMEHT (peaJbHbIA U MBICICHHBIN)

MII 1.1.4;
1.15

'MA 4-7

ITo Teme «BaxHeiilue nNpeacTaBuTe/ 1M HEOPraHNYECKUX BelIeCTB)

2.1

pacKpbhIBaTb CMBICT OCHOBHBIX XHMHUYECKHX
MOHITHUI . OKCHJ, KHCIIOTa, OCHOBAHHE, COJIb

MII 1.1.1

I'MA 2

2.2

OTIPENeNATh  MPUHAMIEKHOCTh  BEIIECTB K
OTpeNeNéHHOMY  KJaccy  COEQUHEHHH o

dhopmynam

MII 1.1.1;
1.1.2

I'MA 2

2.3

KJIAaCCU(UIMPOBATH HEOPTaHUYECKUE BEIIECTBA

MIT1.1.2

I'MA 7

2.4

XapaKTepPHU30BaTh (ONMUCHIBATH) OOIINE XUMHYIEC-
KM€ CBOWCTBA BEIIECTB pa3IMYHBIX KIACCOB,
IO ITBEPIK 1St OTIMCaHUE npuMepamMu
MOJICKYJISIPHBIX YpPaBHEHHH COOTBETCTBYIOIIUX
XUMHUYECKHX PEaKIuii

MII 1.1.1;
1.14;1.3.2

I'MA 9

2.5

IMPOIrHO3UPOBATH CBOIiCcTBa BCIIECTB B 3aBUCH-
MOCTH OT HMX Ka4€CTBCHHOI'O COCTaBd, BO3MOXK-
HOCTH IIPOTCKAaHUA XUMHUYCCKHUX npeBpameHI/Iﬁ
B PA3JIMYHBIX YCIIOBUAX

MII 1.1.4;
1.15;1.24

I'MA 9

2.6

CJe0BaTh MpaBUjaM IMOJIb30BaHUS XUMHYECKOM
NoCylIo U J1abopaTOpHBIM 000PYAOBAHUEM,
a TaKKe MpaBWIaM OOpaIlCHHS C BeIleCTBaMHU
B COOTBETCTBUU C MHCTPYKIMSMHU IO BBINOJIHE-
HUIO JTa0OPATOPHBIX XUMHUYECKHX OIMBITOB IIO
MOJIyYEHUI0O U COOHMpaHUI0  Tra3000pa3HBIX
BEILIECTB (Bomopona U KHUCIIOPOJ1a),
MPUTOTOBJIEHUIO PACTBOPOB C OMNpPEAETIEHHON
MAacCOBOM JI0JIEM pPAaCTBOPEHHOTO BELIECTBA,
MJAHUPOBaTh W MPOBOAUTH  XUMHYECKHE
SKCIIEPUMEHTHI IO PACMO3HABAHUIO PACTBOPOB
mIeaoued U KUCIOT C MOMOIIBI0 MHAUKATOPOB
(makmye, ¢beHondraneu, METHIIOPAHK

¥ Ipyrue)

MII 1.2.1;
3.1.1;3.12

I'MA 12

2.7

IIPOBOONUTH pvaéTLI 110 YPaBHCHUIO

MII 1.1.6,

IMA 11




XUMHYECKON peaKuu

3.11

ITo Teme «Ilepuoanyeckuii 3axkoH u Ilepuoanyeckas cucreMa XUMHYECKHX
3jeMmenTOB /JI. . Menaeneea. Ctpoenne aToMOB. XUMHUYeCKasi CBSA3b.
OKHCINTENBbHO-BOCCTAHOBUTEJIbHbIE PeaKINH)

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XHUMHYECKHX
HNOHATUI. SAAPO aToMa, »JJIEKTPOHHBIA CIIOM
aToMa, aToMHas OpOuTallb, paguyc aToMa,
XMMHYECKasl CBsI3b, NOJIIpHAasT M HENOJIsIpHas
KOBAJICHTHAsl CBSI3b, AJIEKTPOOTPULIATEIHHOCTD,
WOHHAs CBSI3b, MOH, KAaTHOH, AHMOH, CTENEHb
OKHUCJICHUS

MIT 1.1.1

I'MA 2

3.2

KJ'IaCCI/I(i)I/IIII/IpOBaTB XUMHNUYECKHUE DJICMCHTHBI

MIT 1.1.2

I'MA 7

3.3

ONHCBIBATH M XapaKTEPU30BaTh TAOINYHYIO
¢dopmy Ileproanaeckoil CHCTEMBI XHMHYECKHX
AIIEMEHTOB: PA3JINYaTh TMOHSATHS «TJIaBHAs TIO-
rpynna (A-rpynmna)» U «no0o4Hasi MOoArpymnmna
(b-rpynma)y, «manbie» 1 «00JIBIIHE) TTePHOIbI

MII 1.1.1;
2.11

I'MA9

3.4

packpbiBath cMbica [lepuoguueckoro 3akoHa
J.1. Menneneesa: JEMOHCTPHUPOBATH
MOHMMaHWe  MEepPHOJUYECKON  3aBUCHUMOCTHU
CBOMCTB XMMHUYECKHMX DJJIEMEHTOB OT HX
1osoeHus B Ilepnoagnueckon cucreme

MII 1.1.4;
1.15;2.11

I'MA 2

3.5

COOTHOCUTh 0003HAYCHHsI, KOTOPHIE HMEIOTCS
B Tabmuine «llepuoaudeckas cucteMa XUMHUYEC-
KHUX 3JIEMEHTOB J.1. MenneneeBay C
YUCJIOBBIMM  XapaKTEPUCTUKAMHU  CTPOCHUSA
ATOMOB XHUMHYECKHUX JIEMEHTOB (COCTaB U 3apsi
sIpa, oO1ree YHCJIO AJIEKTPOHOB H
pacrpeiesieHue UX 10 3JEKTPOHHBIM CIIOSIM)

MII 1.1.1;
1.13;1.14

I'MA 2

3.6

ONpeCaAciIsATh CTCICHb OKHCIICHHA J3JICMCHTOB B
6I/IHapHBIX COCIUHCHHUAX

MII 1.1.1;
1.14;1.15

I'MA 8

3.7

OTIPENEIIATh BUJ XUMHYECKON CBS3U
(koBajieHTHAsT M HOHHAs) B HEOPraHMYECKHUX
COEJIMHEHUSIX

MII 1.1.1;
1.14;1.15

I'MA 8




9 kiace

Tabauya 3
Kon IIpoBepsiemble IpeIMeTHbIE Pe3yabTAThI Mera- Konx npexmer-
NpOBePsIEMOro OCBOEHHS OCHOBHOW 00pa3oBaTe/ibHOM npeaMer- | HOro TpedoBa-
pe3yabTaTa | NPOrpaMMbl OCHOBHOIO 001ero 00pa3oBaHus HbIH HHSA M0 KOTHU-
pe3yjabTart ¢puxaropy
I'nA
1 I1o Teme «BemmecTBo 1 xumMuyeckas peakuus. [loBropenuey»
1.1 pacKpblBaTh CMBICI OCHOBHbIX xumuueckux | MII 1.1.1 'MA 2
TOHSITHIA: PAaCTBOP, IEKTPOJUTHI, HEAICKTPOJIH-
TBI, DJIEKTPOJMTHYECKAST JTUCCOIMAIINS, PEAKIIUU
WOHHOTO OOMeHa, Karajau3aTop, XHMHYECKOe
paBHOBecHe, oOpaTHMbBIE W HeoOpaTHMbIC peak-
IIUU, OKHUCIIUTEIHHO-BOCCTAHOBUTEILHBIC peak-
1WA, OKHUCIUTEb, BOCCTAHOBUTENb, OKUCIICHUE
Y BOCCTAHOBJICHHE, AJUTOTPOITHs, aM(OTEPHOCTD,
XAMHYECKass CBs3b (KOBAJICHTHAs, WOHHAS,
MeTaJUTHIecKas), KPHUCTAJUIMYECKass peIlIeTka,
CILTaBBI, CKOPOCTh XUMHUYECKOU PEAKIIHH
1.2 WJUTFOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX Xxumu- | MII 1.1.1; I'MA 2
YeCKUX MOHSITUM U MPUMEHSTh 3T nouatus npu | 1.1.4;1.1.5
OTMCAHUU BEUIECTB U UX MPEBpaIlleHUui
1.3 COCTaBJATh  ypaBHEHHUS djekTposmtuyeckor | MII 1.2.3; I'MA 3
JACCOIMAIIMM  KHCJIOT, INEJIoYer U  CoJIeH, 1.3.2
MOJIHbIE U COKpAIllEHHbIE YpaBHEHHUS peaKIuil
HMOHHOTO 0OMeHa
14 pacKpbIBaTh CYIIHOCTh OKHCIHTEIbHO-BOCCTa- | MII 1.1.2; I'MA 4
HOBUTEJBHBIX PEAKIIUNA IMOCPEACTBOM COCTaBIIC- 114
HUS DJIEKTPOHHOTO OajaHca STUX PeaKIHii
1.5 MPOBOJIUTH PacUEThl IO ypaBHEHUIO XuMuieckoit | MII 1.1.6 I'MA 5
peakuuu
2 Ilo Temam «HemeTanibl 1 uX coenuHeHUsI» U «MeTalbl M UX COeTMHEHUS»
2.1 XapaKTepH30BaTh (OMUCHIBaTh) oOmme u creun- | MII 1.1.4; I'MA 7
(uueckne xumMuyeckue cBoicrBa mpocthix | 1.1.5;1.2.4
U CIIO)KHBIX BEIIECTB, IMOATBEPXkKIas OINHCAHUE
npUMepaMu  MOJICKYISIPHBIX M HOHHBIX
YPaBHEHUH  COOTBETCTBYIOIIMX  XMUMHUYECKUX
peakuui
2.2 COCTaBIIATh YPaBHEHUS peakiluii, moareepxkaato- | MII 1.1.4; T'nA 7
IIMX CYUIECTBOBAHME TEHETHUYECKOW  CBA3MU 1.3.2
MEXK/1y BEIIECTBAMHU PA3IUYHBIX KIACCOB
2.3 NpPOTHO3UPOBaTh CBOIicTBa BemlecTB B 3aBucu- | MII 1.2.4 I'MA 9
MOCTH OT UX CTPOCHHUS, BOZMOXKHOCTH MPOTEKA-
HUS XUMUYECKUX TMPEBpAIICHU B pPa3IUYHBIX
YCIOBUSAX
2.4 cleoBaTh MpaBUiaM TONB30BaHus xumuueckoit | MII 1.1.2; T'A 12
MOCYAOH M JTabopaTopHBIM 000pPYAOBAHUEM, 3.1.2

a TakKe MpaBUiaM OOpalleHus C BEUIeCTBAMHU
B COOTBETCTBUU C MHCTPYKIMSMHU MO BBIIOJHE-
HUIO Ja00paTOPHBIX XHUMHMYECKHX OTBITOB IIO
MOJIY4CHHUI0O M COOMpaHHMIO Ta3000pa3HbIX Be-




IeCTB (aMMHaKa U YIJIEKUCIIOrO rasa)

2.5

MIPOBOJIUTH PEAKIIMH, ITOATBEPKIAIONIUEC KAaYeCT-
BEHHBIN COCTAaB pa3jIMYHBIX BEIICCTB: PACIO3HA-
BaTb OIBITHBIM MyTéM XJIOpPUA-, OpOMH[-,
uoaua-,  kapobonar-,  (docdar-,  cuIHKaT-,
cynb(aT-, THIPOKCHI-UOHBI, KATHOHBI AMMOHHUS,
WOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHE
B BOOHBIX paCTBOan HCOpFaHI/I‘-IeCKI/IX BCIICCTB

MIT1.1.2;
1.2.1

I'MA 12

ITo Teme «XUMHUS M OKPYKAIOLIASA Cpeaay

3.1

PaCKpBIBATh CMBICII OCHOBHBIX XMMHWYCCKHX I10-
HATUW: TPEACIbHO TONMYCTHMAas KOHIEHTpaUUs
(ITAK) BemecTBa; KOppO3usi METAIIOB

MIT 1.1.1;
1.15

IMA 2.1

3.2

MIPUMEHSITh OCHOBHBIE OTEPAllUN MBICIUTENbHON
NEeSITeIbHOCTH — aHallu3 U CHHTE3, CPaBHEHHE,
0000111eHNe, CUCTEMAaTU3allMI0, BBISIBIIEHUE TPHU-
YUHHO-CJIEJICTBEHHBIX CBSI3€H — U1 W3y4eHUS
CBOMCTB BEHIECTB W XUMHUYECKUX PEAKIIHI;
€CTECTBEHHO-HAY4YHbIE METO/bl MO3HAHUS — Ha-
OnmoJieHNe, HM3MEPEeHHEe, MOJECIUPOBAHHUE, HKC-
MepUMEHT (peabHbI U MBICIICHHBIN)

MIT 1.1.5

I'NA 4-7




Paznen 2. Ilepeyens pacnpeeéHHBIX 0 KJaccaM
NPOBePsieMbIX 3JIEMEHTOB CO/IeP:KaHHMA 0 XUMHUHM (0230BbIil YPOBEHbD)

B tabnumax 4-5 mpuBeneHbI COCTaBJICHHBIC HA OCHOBE (e/iepalibHON 00pa30BaTeIbHOM

MporpaMMbl OCHOBHOTO o00Imero oOpa3oBaHusi 1Mo XuUMUU (0a30BBIM YpPOBEHB) MEPEUYHH
pacnpee€HHBIX M0 KJIaccaM MPOBEPSIEMbIX IEMEHTOB COJIEPKAHUSI.

8 kiacce
Tabnuya 4

Kox

HpOBepﬂeMblﬁ IJIEMECHT COACPKAHUS

HepBOHa‘laﬂbele XUMHYECCKHC TTIOHATUSA

1.1

[Ipenmer xumun. Poib XMMHUM B KM3HHM YEJIOBEKAa. XUMUS B CUCTEME HayK. lena u
BemiecTBa. Ou3nyeckre CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB

1.2

ITonsarue o METOJaX IIO3HaHUA B XUMUH. YucTteie BEUICCTBaAa U CMECH. Croco0OnI
pa3aelieHust CMecen

1.3

ATOMBI U MOJIEKYJBl. XUMUYECKHE 3JIeMeHThl. CHMBOJIBI XUMHUYECKHX AJIEMEHTOB.
[IpocThie U ci0kKHbIE BelleCcTBA. ATOMHO-MOJIEKYJISIPHOE yUEeHUE

1.4

Xumunyeckass Gopmyna. BaJeHTHOCTh aTOMOB XMMHUYECKUX DJIEMEHTOB. 3aKOH I0-
CTOSIHCTBA cocTaBa BemecTB. OTHocuTenbHass aroMHas Macca. OTHOcHTenbHas
MOJIEKYJIsIpHas Macca. MaccoBasi OISl XMMUYECKOTO JJIEMEHTA B COCTMHEHUH

1.5

KonnuectBo BemectBa. Mosb. MossipHast macca. B3anMoCBsA3b KOJIMYECTBA, MACCHI
W YHclia CTPYKTYpPHBIX €OUHMI] BemiecTBa. Pacu€tel mo QopmynaMm XHMHUYECKUX
COEeIUHEHNN

1.6

®uU3NYECKUE U XUMMHUYECKUE SIBJICHUS. XUMUUYECKasi peakuus U €€ MPU3HAKU. 3aKOH
COXpaHEHHUs MacChl BENECTB. XUMUYEeCKHEe ypaBHeHUs. Kimaccudukarus XuMUIecKux
peakiuii (CoeTUHEHNUs, Pa3I0KEHUs, 3aMEIICHHs, 0OMeHa)

1.7

XUMUYECKUN SKCIEPUMEHT: 3HAKOMCTBO C XMMHYECKON TNOCYIOW, C MpaBUIaMHU
paboThel B JabopaTopuu U npuéMamMu oOpalieHus ¢ Ja00opaTOPHBIM 000PYI0BAHUEM,
W3yYeHHE M ONHCaHHe (U3NUYECKUX CBOWCTB 0Opa3llOB HEOPraHWYECKUX BEIIECTB,
HaOmroieHue Qu3nueckux (TUIaBJICHHWE BOCKA, TasHHUE JIbJla, PACTUPAHUE caxapa
B CTYIIKE, KUIICHUE M KOHJCHCAIWsI BOJABI) U XUMHUYECKUX (TOPEHUE CBEYH, MPOKa-
JMBaHUE MEIHOU MPOBOJIOKH, B3aMMOJICHCTBHE MeJla C KHCJIOTOMN) SIBIICHHA, HAOJI0-
JICHHE W OINHUCAHWE TPU3HAKOB MPOTEKAHMSI XUMHYECKHX PpEaKIuil (pa3jiosKkeHue
caxapa, B3aMMOJICHCTBHE CEPHON KUCIIOTHI C XJIOPHJIOM Oapwsi, pa3jioKeHUEe THIPO-
keuga memu(Il) mpu HarpeBaHWM, B3aMMOJCHUCTBHE JKele3a C PacTBOPOM COJIH
meau(Il)), usydenne crnocobGoB pazgeneHus cMecedl (C MOMOIIBIO MarHura, (Gpuib-
TPOBaHKE, BIIAPUBAHUE, TUCTUILIAIMS, XpoMaTorpadus), MPOBEACHUE OYUCTKHU T10-
BapCHHOW COJIM, HAONIOJICHHE W OINHMCaHWE pe3yJIbTaTOB IIPOBEICHHS OIIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MAaCChl, CO3JIaHHE MOJIEJIeH MOJICKYI
(11apocTep>KHEBBIX)

Bakneiilue npeacTaBUTEIH HEOPraHHYECKHX BellleCTB

2.1

Bozayx — cmech raszos. CocraB Bo3ayxa. Kuciopon — a1meMeHT U IpocToe BEIECTBO.
HaxosxneHue kucinopoja B npupojie, Gpu3ndeckue 1 XMMHUYECKHe CBOWCTBA (peakiuu
ropenusi). Okcuapl. [Ipumenenue kuciaopoaa. CrnocoObl MoJTyd4eHHUsT KUCIOPOAa B J1a-
60paTopuu U MPOMBIIIIIEHHOCTH. KpyroBopot kucnopoaa B npupoje. O30H — ajio-
TponHast MoAM(UKAIMS KHUCIOPOaa

2.2

TennoBoit 3hdekT XUMHUYECKOH peakIuH, TePMOXMMHYECKHE YPaBHEHUS, D5K30-
U SHIOTEPMUYECKHE peakiuu. TOIINBO: yrojib U MeTaH. 3arps3HeHue BO3/AyXa, YCU-
JICHHE NapHUKOBOTo 3 deKTa, pa3pylieHne 030HOBOTO CIIOS

2.3

Bonopoa — snemeHT 1 mpocToe BemiecTBo. Haxosxaenue Boiopoia B mpupo/ie, puzndec-
KUE U XUMHYECKUE CBONCTBA, MPUMEHEHHE, CIocoObI nosrydeHust. Kucnorsl u conmm
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2.4

MonsipHblii 00bEM ra30B. Pacu€Tbl Mo XUMHUECKUM YpaBHEHHUSIM

2.5

®dusnueckue cBorcTtBa BoAbl. Boma kak pactBoputens. PactBopel. HacwlleHHbie
U HEHACBIIICHHBIE pPAacTBOpBl. PacTBOpUMOCTH BewiecTB B BoJe. MaccoBas n0is
BEIIECTBA B pacTBOpe. XUMHUYECKHE CBOWCTBAa BOoAbl. OcHOBaHuA. Poib pacTBOpoB
B IPUPOJE M B JKU3HM desoBeka. KpyroBopoTr Bojabl B mpupoje. 3arpsi3HEHHE
IpUpOAHBbIX BoA. OXpaHa U OYUCTKA NPUPOJHBIX BOJ

2.6

Krnaccudukarnus nHeopranndeckux coenuHeHnit. Okcunpl. Kitaccupukanus oKCHIIOB:
coneoOpa3zymomue (OCHOBHBIC, KHCIOTHBIE, aM(OTEpHBIE) M HECO0JIe0Opas3yromue.
Homenknarypa okcunoB. @usnyeckne U XMuMHUYECKHE CBOMCTBA OKCUIOB. [loiryueHue
OKCHJIOB

2.7

OcHoBanus. Knaccugukanus ocHOBaHMM: HIENOYM W HEPACTBOPUMBIE OCHOBAHMSL.
Homenknarypa ocHoBaHuil. PU3MYECKHE U XUMHYECKHE CBOWCTBA OCHOBAHHUIA.
[Tosryaenne ocHOBaHUM

2.8

Kucnotsl. Knaccuduxamnus kucnor. Homenknarypa kucnotr. dusndeckue U XuMu-
yeckue cBoucTBa KucioT. Psan aktuBHoctn metamuioB H.H. Bekeroma. Ilonmyuenue
KHCIIOT

2.9

Comu. Homenknatypa coseid. @u3nyeckue U XUMHUYECKue cBoicTBa coseil. Ilomy-
YEHHE COJIeH

2.10

I'enermueckas CBA3b MCKIAY KJIaCCaMH HCOPIraHUYCCKUX COG)II/IHGHI/II\/’I

2.8

XVUMHYECKUH SKCIIEPUMEHT: KadeCTBEHHOE OIPENEICHUE COJIEPXKaHUs KHUCIOPOoIa
B BO3JIyXe, MOJIy4EeHUE, COOMpaHue, paclio3HaBaHUE W W3YYEeHUE CBOWCTB KHCIOPO/Ia,
HaOJIOJICHUE B3aMMOJICHCTBHS BEIIECTB C KHCIOPOJOM W YCIOBHUS BO3HUKHOBEHUS
Y TIpeKpaIieHus TopeHus (mokapa), O3HaKOMJICHHE ¢ oOpa3liaMu OKCHUIIOB M OTH-
CaHMe WX CBOWCTB, NOJy4eHHE, coOMpaHHe, paclio3HaBaHHE W H3y4CHHE CBOWCTB
BoJiopoaa (ropeHue), B3aumojieicTBre Bojopoda ¢ okcuaom meau(Il) (Bo3mosxkHO
WCIIOJIb30BAHUE BUCOMATEPUAIOB), HAOIOCHHE OOpa3lloB BEIIECTB KOJUYECTBOM
1 monb, uccnenoBaHue 0COOEHHOCTEN pacTBOPEHUS BEIIECTB C Pa3IMYHOI pacTBOPHU-
MOCTbBIO, MPUTOTOBJIEHUE PACTBOPOB C OMPECIEHHON MaccOBOU JoJieil pacTBOpPEH-
HOTO BEIIECTBA, B3aMMOJCHCTBHE BOJbI C MeTaUlaMH (HATPUEM U KaJbIIHEM)
(BO3MOXKHO HCIIOJIB30BaHUE BHAEOMATEPUATIOB), OMpEAENICHUE PACTBOPOB KHUCIIOT
U miesiouei ¢ MOMOUIBI0 HWHIMKATOPOB, HCCIEAOBaHHWE 00pa3lloB HEOPraHMYECKUX
BEIECTB PAa3IMYHBIX KJIACCOB, HAOJIOIEHUE HW3MEHEHUS OKpAacKu HWHIAMKATOPOB
B pacTBOpax KHUCJIOT M Ienouyeld, u3ydeHue B3auMojcicTBus okcuaa wmeau(ll)
C pacTBOPOM CEpHOM KHUCIOTBI, KHCIOT C MeTalUylaMH, peakluuid HeHTpaau3aiuu,
MOJIyYeHHUE HEPACTBOPUMBIX OCHOBAHUMU, BBHITECHEHHE OJHOTO MeTalljia APYTUM U3
pacTBopa COJH, pelIeHHe HKCIEPUMEHTAIbHBIX 3a[a4 10 TeMe «BaxHeiiire Kiaccol
HEOPraHMYECKUX COCAMHEHUI»

Iepuoguveckuii 3axon u [lepuoauyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB
JA.U. MenneneeBa. CTpoeHue aToMOB. XUMH4YECKAasi CBA3b.
OKHCINTENbHO-BOCCTAHOBHUTEIbHBIC PEAKIIUHA

3.1

IlepBble MOMBITKM KJIACCH(PUKALMU XUMHUYECKUX 3i1eMeHTOB. IlonsTHe o rpymmax
CXOJIHBIX 3JIEMEHTOB (II€JIOYHBIE U LIEIOYHO3EMENbHbIE METAJIbl, FaJIOT€Hbl, HHEPT-
HBI€ T'a3bl). DJIEeMEHThI, KOTOpbIe 00pa3yroT aM(OTEepHbIE OKCUIbI U THIPOKCHIBI

3.2

[lepuognueckuit  3axkoH. llepuogmyeckas cucTeMa XUMHUYECKUX  AIIEMEHTOB
J.U. MenneneeBa. KopoTkonepuojnHass u JuimHHOnepuojHass ¢(opwmsl I[leproau-
YECKOM cHUCTeMbl XuMUueckux aemeHToB [[.M. Menneneesa. Ilepuonpl U rpynmsl.
Du3NUeCcKUil CMBICI NOPSIKOBOTO HOMEpPA, HOMEPOB MEPUOJIA U TPYMIBI SJIEMEHTA

3.3

Crpoenne aromoB. CoctaB artomHbIX snep. M3otomel. OnextpoHsl. CTpoeHue
AJIEKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20 XuMU4eckux sneMeHToB [lepuoanyeckoit
cucrembl .M. MenneneeBa. XapakTepucTuka XHMHYECKOTO DJJIEMEHTa IIO €ro
nosnoxxeHuro B Ilepuoanyeckon cucreme .M. Menneneesa
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3.4

3aKOHOMEPHOCTH H3MEHEHHUs pajuyca aTOMOB XUMHUYECKHUX DJIEMEHTOB, MeETaj-
JUYECKUX W HEMETAUIMYECKHX CBOMCTB MO TpyIlaM W mepuojam. 3HAUCHHUE
[Tepuonnueckoro 3akoHa u IlepruoanuecKON CHUCTEMBl XMMHYECKHUX JIEMEHTOB IS
pa3Butus Hayku U npaktuku. /.M. MenpeneeB — yu€Hbli U rpaXJaHUH

3.5

Xumnueckasi cBsi3b. KoBaneHTHast (TOJispHAs M HEMOJSAPHAsi) CBs3b. JEKTPO-
OTPHUIATEIILHOCTh XUMUYECKHX 3JIeMEHTOB. VIOHHAsI CBSI3b

3.6

Crenens okucieHus. OKHUCIMTEIBHO-BOCCTAHOBUTEIILHEIC pCaKknuu. HpOIIGCCI)I OKHC-
JICHUA M BoccTaHoBJIeHU. OKUCIUTENIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUHN AKCIEPUMEHT: M3y4eHHE O0O0pa3loB BEIIECTB METAJUIOB U HEMETAJIOB,
B3aUMO/ICHCTBUE THAPOKCUAA IUHKA C pacTBOPAMU KUCJIOT U ILIEN0YeH, IPOBEACHHE
OTIBITOB, MJUTIOCTPUPYIOLIUX MPUMEPHI OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIMM
(ropeHue, peakiiu pas3aoKeHUs], COCJTNHCHNU)

9 kJacc
Tabnuya 5

Kon

IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

BemecTBo n xumnueckas peakuusi. [lopropenne

1.1

[lepnognueckuit  3akoH. llepuogmyeckas cucTeMa XUMHUYECKHX  DIIEMEHTOB
JA.N. MenpaeneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B HW3MEHEHHH CBOWCTB
XMMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KalMsl, KalbLUsi U UX COCIUHEHUN
B COOTBETCTBHH C MOJIOKEHHEM 3JIEMEHTOB B [leproauueckoil cucreMe U CTpOeHUuEM
UX aTOMOB

1.2

Crpoenue BelecTBa: BUAbI XUMHYECKON CBSI3U. THUIBI KPUCTATUIMYECKUX PEMIETOK,
3aBUCHUMOCTbH CBOICTB BEIIECTBA OT THIA KPUCTAJUIMUECKON PEIIETKU U BUAA XUMU-
yeckoil cBs3u. Knaccuduxaiuss 1 HOMEHKIIaTypa HEOPraHMYeCKUX BEIIECTB (MEXIy-
HapogHas M TpHUBUANbHAs). XHUMHUYECKHE CBOMCTBA BELIECTB, OTHOCSIIUXCA
K pa3IM4HbIM KJIacCaM HEOPTraHUYECKUX COCTUHEHHI, FTeHETUYECKasi CBSA3b HEOPraHu-
YEeCKHX BEIECTB

1.3

Knaccudukanus XMMHUYECKUX peakuil M0 Pa3IMYHbIM MpHU3HAKaM ([0 YHUCIY U CO-
CTaBy YYacTBYIOIIUX B PEAKIUU BEIIECTB, M0 TEMIOBOMY 3(h(HEKTy, M0 M3MEHEHHUIO
CTENeHEeW OKHUCICHUS XHMHYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, MO YYacTHIO
Katajau3aTopa). JK30- U HJIOTEPMUYECKHE PEaKLUU, TEPMOXUMUYECKUE ypaBHEHUSI.
[ToHsITHE O CKOPOCTH XMMHUYECKON pPEeaKINU

1.4

ITousaTtue o0 O6paTI/IMLIX n H606paTI/IMBIX XUMHUYCCKUX PCAKIHAX. ITonsatue o roMmo-
T'CHHBIX M I'CTCPOIrCHHbIX PCAKIUAX. ITonsTe 0 XMMHUUECKOM PaBHOBCCHU. CDaKTOpBI,
BJIMAOINUEC Ha CKOPOCTb XUMHWYECKOH p€akuun MW IIOJOKCHHUC XHUMHYCCKOI'O
PAaBHOBCCHUS

1.5

OKHCIIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC PCaKIuu, BHGKTpOHHHﬁ 0azaHC OKHCIUTEILHO-
BOCCTAaHOBHUTEILHOU pC€aKuuu. CocraBieHue ypaBHeHI/Iﬁ OKHUCJIUTCIIBHO-BOCCTAHO-
BUTCJIBHBIX peaKI_lI/Iﬁ C HUCIIOJIb30BAHUEM MCETO/JIA DJICKTPOHHOT'O Oaranca

1.6

Teopust NIEKTPOIUTUUECKON JUCCOLMALUU. DIEKTPOJIUTEL U HEIIEKTPOIUTHL. KaTu-
OHBI, aHMOHBI. MeXaHU3M IHUCCOLMALUUA BEUIECTB C Pa3IMYHBIMU BUJAMU XUMHUYEC-
Kol cBs3u. CreneHp auccoumanvu. CuUIbHBIE M clla0ble AJIEKTPOIMTHL. Peakuuu
MOHHOTO OOMeHa. YCIIOBHS MPOTEKaHWs PEeaKUHUid HOHHOro OOMEHa, MOJIHbIE U CO-
Kpall€HHbIE MOHHbIE ypaBHEHUs peakuui. CBONCTBA KHCIOT, OCHOBAaHUN U COJIEH
B CBETE TPEACTaBICHUI 00 »HIEKTPONUTHYECKON aucconumarmu. KauecTBeHHbIE
peakuuu Ha MOHBL. [loHsTHE O TMApPOIM3E CoJlen

1.7

XVUMHUYECKUI 3KCIIEPUMEHT: 03HAKOMJIEHHE C MOJIENIIMHA KPUCTAIIIMYECKUX PEIIETOK
HEOPraHMYeCKUX BEIECTB — METAJUIOB U HEMETAJUIOB (rpadura U anMasa), CIOKHBIX
BEIIEeCTB (XJIOpUAA HATpHs); HCCIEIOBaHHWE 3aBHCHUMOCTH CKOPOCTH XHMHUYECKOMH
peaKiyy OT BO3ACHCTBUS pa3IMYHBIX (DAKTOPOB; UCCIICAOBAHUE IEKTPOIIPOBOTHOCTH
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pacTBOPOB BEIIECTB, IIPOLECCA TUCCOLMALINN KUCIOT, IIEJI0Ye U coseil (BO3MOXKHO
HCII0JIb30BAHNE BHJIEOMATEPUAIIOB); MIPOBEJCHHUE OIBITOB, WUIIOCTPUPYIOLIUX IPHU-
3HaKU MPOTEKaHUS PEaKUi HOHHOTO 0OMeHa (0Opa3oBaHMe 0CajKa, BbIICICHHUE ra3a,
o0pa3oBaHue BObI); OTIBITOB, HIUTIOCTPUPYIOMIMX IPUMEPHI OKUCIUTEIFHO-BOCCTAHO-
BUTEJIbHBIX peakUuil (rOpeHre, peakluy pa3jiokKeHHs, COeIMHEHNs); pacllo3HaBaHUE
HEOPraHMYECKHUX BELIECTB C MOMOIBIO KAaUECTBEHHBIX PEaKLU HAa MOHBI; PELIEHUE
SKCIIEPUMEHTAJIBHBIX 3a7a4

HeMeTanabl M X cCOeTUHEHUS

2.1

OO0mas xapakTepucTuka rajgoreHoB. OcoOEHHOCTU CTPOEHMsSI aTOMOB, XapaKTE€pHbIE
crerieHu okucieHus. CTpoeHne u (GU3HMUECKUe CBOWCTBA MPOCTHIX BEIIECTB — Talio-
reHoB. XMMHUYECKHE CBOWCTBAa Ha MpUMepe XJiopa (B3aMMOJEHCTBHE ¢ MeTalljamH,
HeMeTaulaMy, menodamu). XaopoBoaopon. ConsHas KHUCIOTa, XUMHUYECKUE CBOM-
CTBa, IIOJIyYCHHE, NMpPUMEHEHHE. JlelCTBHE XJI0pa M XJIOPOBOJAOPOAA HA OpPraHU3M
4yeJIoBeKa. BakHeNIe XJIopuabl M MX HaX0K/ICHUE B IPUPOJE

2.2

OObmas xapaxkrtepuctuka 31eMeHToB VIA-rpynnbl. OcoOeHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTeneHu okucieHus. CrtpoeHue M (U3MYECKUe CBOMCTBA IMPOCTHIX
BEILECTB — KHCIOpPOJa U cepbl. AJUIOTPOINHbIE MOIU(UKALIUYU KUCIOPOJa U CEephl.
Xumuyeckue cBoicTBa cepbl. CepoBOJOpOI, CTpoeHUE, GU3NYECKHEe U XUMHYECKHE
cBoricTBa. OKCHIBI Cepbl KaK MPEICTaBUTENIN KUCIOTHBIX OKCUAOB. CepHast KUCIOTa,
¢usznueckue M XMMHYECKHE CBOWCTBa (00IIMEe Kak IMPEeACTAaBUTENsS Kilacca KHCIOT
u cnerduyeckre). XUMHUYECKUE PEaKIUH, JIeKalllue B OCHOBE MPOMBIIIIEHHOTO
crioco6a noxydeHus cepHoit kuciotsl. [Ipumenenne. Conau cepHOM KUCIOTHI, KaYecT-
BEHHas peakuus Ha cyiabdar-uoH. HaxoxnaeHue cepbl 1 €€ COEUHEHUI B MPUPOJIE.
XUMHUECKOE 3arpsi3HEHHE OKpYXarollel cpelbl COSANHEHHSIMU cepbl (KHUCIOTHBIE
JOX /1M, 3arpsI3HEHHUE BO3/yXa U BOAOEMOB), CHOCOOBI €ro Npel0TBPAIEHUS

2.3

OO6mrast xapakTepucTuka NieMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHHUSI aTOMOB,
XapaKTepHbIE CTENIEHU OKUCICHUS. A30T, paclpoCTpaHeHHE B MPUpOJE, PU3NUECKHe
U XUMHYECKHe cBoicTBa. KpyroBopot azora B mpupojae. AMMHAK, €ro (HU3HMIECKUE
Y XUMHUYECKUE CBOMCTBA, MoTyuyeHue u npuMenenue. Conu aMMoHHUs, UX GU3NYECKHE
U XUMHUYECKHe CBOIcTBa, mpuMeHeHue. KauecTBeHHast peakius Ha MOHbBI aMMOHUSI.
A3oTHas KUCIOTa, €€ mojyyeHue, pusndeckue u XuMudeckre cBoiicTBa (00mue Kak
MIpeICTaBUTENsI Kilacca KUCIOT U crneuupuyeckue). VMcnonbp3oBaHue HUTPATOB U CO-
el aMMOHHMS B KayeCTBE MMHEPAIbHBIX ynoOpeHuil. XuMHUecKoe 3arps3HeHHe
OKpY)XalIleld cpedpl COSAMHEHUSIMH a30Ta (KUCIOTHBIE JOXIHU, 3arpsa3HEHHE
BO3JlyXa, MOYBBI U BOJIOEMOB)

2.4

®docdop, ammorponHbie Moaupukanuu dochopa, GU3MUESCKHE U XUMUUYECKUE CBOM-
ctBa. Oxcun dochopa(V) u docdopHas kucinora, (QuU3NYECKHe U XUMHUYECKHE
CBOWcTBa, moJyiydeHue. Vcmonb3oBanue (ocaToB B KaYeCTBE MHHEPAIbHBIX
ynoopeHuit

2.5

OOmas xapakrepuctuka aneMeHToB [VA-rpynnbl. OcOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKkTepHble CTENEHU OKHCICHUs. YTJIEepoJ], aIOTPOIHbIE MOIU(HKAINU, pac-
NPOCTpaHEHWE B MpHUpoJe, (u3nyeckre U XUMHUECKHE CBOMCTBA. AncopOrus.
KpyrosopoT yriepona B mpupoae. OKcupl yriepoja, Ux GU3nuecKkue 1 XuMHUECKUe
CBOMCTBA, JICHCTBUE HA JXUBBIE OPraHU3MBbI, IOJIYYEHUE U IPUMEHEHHUE. JKOJIO-
rHYecKue MpoOiieMbl, cBA3aHHbIe ¢ okcuaoM yriepona(lV); rumoresa rio0anbHOTO
MOTEIUICHUsT KJIMMaTa; MapHUKOBBIM 3(dekr. YronapHas Kuciora M e€ Colu, HUX
¢u3nyeckue M XUMHUYECKHE CBOICTBA, MOJyueHHE M TNpuMeHeHue. KadecTBeHHas
peakuus Ha KapOoHaT-uoHBL. Mcmonb3oBaHue KapOOHATOB B OBITY, MEIUIIMHE,
ITPOMBIIIJIEHHOCTH M CEJILCKOM XO0351CTBE

2.6

HCpBOHaanBHLIe MOHATHUS 00 OpraHu4YeCKuX BCIHICCTBAX KaK O COCAMHCHUAX YTIJIC-
pona (MeTaH, 9TaH, 3TWUJICH, allCTUJICH, 3TAHOJI, TIIMICPHUH, YKCYCHAasd KI/ICJ'IOTa). Hx
COCTaB U XMMHYCCKOC CTPOCHHC. [TonsiTue 0 OMOJIOTMYECKH BaXKHBIX BCIICCTBAX:
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XKHUpax, OeJKax, yriieBo/iax — U UX POJIM B )KU3HHU 4eJoBeka. MarepuaiabHOE €IMHCTBO
OPraHUYECKUX U HEOPraHUYECKUX COCIMHEHUN

2.7

Kpemuuii, ero ¢usnyeckue ¥ XMMUYECKHE CBOWCTBA, MOJYYEHHWE U TPUMEHECHHE.
Coenunenus kpemuus B mpupoje. O0mmue npeacraBieHuss 06 okcuae kpeMuus(IV)
U KpeMHUeBOU kuciote. CUIMKAThl, UX UCIIOJIb30BAHUE B OBITY, MEJUIIMHE, TPOMBIILI-
JEHHOCTH. BakHeliine cTpouTenbHbIE MaTepuaibl: KepaMHKa, CTEKJIO, LEMEHT,
Oeron, xene300eroH. [IpoOmembl 0E30MACHOTO HCMOJIB30BAHUS CTPOUTEIHHBIX
MaTepHUaJIOB B MOBCEAHEBHON KU3HU

2.8

XUMHUYECKUH SKCIIEPUMEHT: H3y4eHHEe 00pa3I[0B HEOPraHMYECKUX BEIIECTB, CBOWCTB
COJITHOM KHCIJIOTHI; TPOBEICHHE KAueCTBEHHBIX PEaKUWi Ha XJIOPHI-UOHBI M Ha-
OJroieHNe TIPU3HAKOB MX MPOTEKAHUS, ONBITHI, OTPAKAIOMINE (PH3MUECKUE U XUMH-
YeCKHe CBOWCTBA TaJOTCHOB M UX COCAMHEHHUH (BO3MOXKHO HCIIOJIb30BAaHUE BUIIEO-
MaTepuasoB); O3HAKOMJICHHE C 00pa3IiaMu XJIOPUIOB (TajJOreHUIOB); O3HAKOMIICHUE
c oOpasmamu ceppl U €€ COeAUHEHUSMU (BO3MOXKHO UCIIOJIb30BAaHUE BHJIECO-
MarepuasoB); HaOMoJeHHe Tmpollecca OOyriauBaHHS caxapa IO JIEUCTBHEM
KOHIICHTPUPOBAHHOM CEpPHOM KHCIOTBI, H3y4EHUE XHMHUYECKUX CBOMCTB pas-
0aBJIEHHON CEpHOM KHCIIOTHI, IPOBE/IEHNE KaueCTBEHHOM peakinu Ha cyiab(haT-noH
1 HaOMIO/IeHNe TIpHU3HAaKa e€ TMPOTEKaHWs, O3HAKOMJICHHE C (DM3MYECKHMMH CBOM-
CTBaMH a30Ta, ¢hocdopa 1 uX coeTUHEHNN (BOZMOXKHO UCIOJIb30BAHUE BHICOMATEPH -
ajoB), oOpa3namMu a30THBIX U (POCPOpHBIX YAO0OpEeHUid; MOTydeHHe, coOupaHue,
pacrio3HaBaHKE W M3YYCHHUE CBOHCTB aMMHaKa; MPOBEICHHE KAaYeCTBEHHBIX PEaKIUit
Ha MOH aMMOHHA W ¢ochaT-HOH W U3yYeHHE NMPU3HAKOB UX MPOTEKAHUS, B3aHMMO-
JIEHCTBUE KOHIIEHTPUPOBAHHOW A30THOW KHUCIOTHI ¢ MeAbl0 (BO3MOXKHO HCIOJB30-
BaHHE BHJIEOMATEPUANIOB); U3y4yEHHE MOJENeH KpUCTATMYECKHX PElIETOK anmasa,
rpaduta, ¢ymuiepeHa; O3HAKOMJICHHE C TMPOIECCOM aacopOlIuu PacTBOPEHHBIX
BEIIECTB aKTUBUPOBAHHBIM YIJIEM W YCTPOWCTBOM IMPOTHUBOTras3a; MOJIy4YeHHE, COOU-
paHue, pacro3HaBaHUE W M3y4eHHE CBOWCTB YITIEKHCIIOTO Ta3a; MpOBEACHUE KayecT-
BEHHBIX pEaKIHil Ha KapOOHAT- M CUJIMKAaT-UOHBl M HW3YYEHHE NPU3HAKOB HX
MPOTEKAHUSI; O3HAKOMJICHHE C MPOIYKIHMEH CUIUKATHOM MPOMBIILICHHOCTH; pellle-
HUE OKCIIEPUMEHTANBHBIX 33Ja4 Mo TeMme «BaxHeiline HeMeTalibl U UX
COEJIMHEHUS

MeTaIbl 1 HX COCAMHCHUSA

3.1

OOmasi XapakTepUCTHKAa XUMHUYECKHX SJIEMEHTOB — METAJIOB Ha OCHOBAaHUHU HX
nosnoxxkenust B [lepuoanueckoit cucreme xummuueckux snementoB .M. Menneneesa
u ctpoeHus: aromoB. CTpoeHue MetauioB. MeTtamnudeckasl CBsI3b M MeTalIndecKast
KPUCTAJITINYECKAs PeIIETKA. DIEKTPOXUMUYECKHUM Psil HAIPSHKEHU METaJlIoB

3.2

Ou3nyecKkue U XUMUYECKHE CBONCTBA MeTa/IOB. O01ue criocoObl MOTy4eHrs MeTal-
noB. [ToHsATHE O KOPPO3UH METAJUIOB, OCHOBHBIC CIIOCOOBI 3aIlIUTHI UX OT KOPPO3HH.
CrmnaBel (cTanb, Yyr'yH, JIOPATIOMUHUNA, OpOH3a) U UX MPUMEHEHHE B OBITY M MPO-
MBIIILJIEHHOCTH

3.3

H_[enquHe MCTAJJIbI: ITOJIOXKCHUEC B HepnonnquKoﬁ CHUCTCMC XMMHUYCCKHUX DJICMCH -
TOB Z[I/I MCH,[[CJ'ICCB&; CTPOCHHUEC UX aTOMOB; HAXOXKIACHUC B IIPUPO/JIC. dusznyeckue
1 XUMHUYECKHE CBOMCTBA (Ha MNpuUMEpEC HATPpHUA U Ka.]'II/ISI). OKCI/II[H U TUAPOKCHIBL
HaTpUs U KaJlu4. HpI/IMeHeHI/Ie IIEIOYHBIX METAIIOB M UX COCAUHEHUIN

3.4

[llennouyHO3EMENBHBIE METAJUIBl MAarHU M KaJbLMU: moJiokeHue B llepuoanueckon
cucreme Xxumuyeckux aneMeHtoB .M. MenneneeBa; CTpoeHHE UX aTOMOB; HaXOX-
JeHue B rpupoje. Gusnueckue u XUMUYECKUE CBOMCTBA MAarHus U Kaliblivsl. BaxkHen -
IIUE COCTUHEHUS KaNbIHs (OKCUM, TUAPOKCUI, CONH). JKECTKOCTh BOJBI M CHOCOOBI
e€ ycTpaHeHus

3.5

AnromuHuii: nonoxenue B Ilepuommyeckol CcHCTEME XUMHUYECKMX DJIEMEHTOB
J.W1. MenneneeBa; cTpoeHUE aToMa; HaxoxkaeHue B mpupoe. Pusnyeckue U XUMH-
YyecKHe CBOICTBa almoOMUHMSA. AM(OTEpPHBIE CBOICTBA OKCHAA M THAPOKCHIA ATFOMUHHUS
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3.6

Keneszo: nosoxenue B llepuoanueckoi cucreme Xummudeckux 3neMenToB .M. MeH-
JieJieeBa; CTPOCHME aToMa; HAXOXKIEHHE B Ipupone. PU3MUECKHME M XUMUYECKHE
cBoiicTBa xene3a. Oxcupl, rusipokcuabl u conu xenesa(ll) u sxenesa(Ill), ux cocras,
CBOMCTBA U NOJIYYECHUE

3.7

XUMHUYECKUN HKCIIEPUMEHT: O3HAKOMJICHHE C 00pa3llaMu METaUIOB U CILJIaBOB, UX
(U3HYECKUMU CBOWCTBAMU; M3YYCHUE PE3YJIbTATOB KOPPO3UU METALIOB (BO3MOXKHO
WCIIOJIb30BAHNUE BUACOMATEPUAIIOB), 0COOCHHOCTEN B3aUMOACHCTBUS OKCHJIA KAJIBIIHS
U HaTpus € BOJOW (BO3MOYKHO HCHOJIb30BAaHUE BUIEOMATEPHANIOB); HCCIIEIOBAaHUE
CBOMCTB >KECTKOWM BOJIbI; IIpOLlECCa TOPEHHS JKele3a B KHUCIOPoJe (BO3MOMKHO
WCIIOJIb30BAHUE BUIEOMATEPHANIOB); TPU3HAKOB NMPOTEKAHUS KAaU€CTBEHHBIX PEAKIINI
Ha WOHBI (MarHus, Kajablus, aTroMuHus, nuHka, xenesa(ll) u xeneza(lll), memu(Il));
HaOJIIOZICHUE U OMHMCAHHUE MPOIIECCOB OKPAIIMBAHUS TUIAMEHH MOHAMU HATPUS, KaJHs
U KaJbIs (BO3MOKHO MCHOJIb30BaHUE BHIEOMATEPUANIOB); HCCIeA0BaHne aMpoTep-
HBIX CBOWCTB THJIPOKCHIA ATIOMUHMS W THIAPOKCHA ITUHKA;, PEIICHHE IKCIIEPUMEH -
TaJbHBIX 33/1a4 10 TeMe «BakHelie MeTauTbl ¥ UX COCTMHEHUS

XuMHS M OKPYKAIOLIAS cpeaa

4.1

HoBsie maTepuansl u TexHosoruu. BemniectBa u MaTepuanbl B MOBCEAHEBHOM KU3HU
yenoBeKa. XUMUS U 37J0pOBbe. be3omacHoe HCMOIb30BAHUE BEIIECTB U XUMHUUYECKUX
peakuuii B ObITy. [lepBast mOMOIIs TPH XUMHUYECKHUX 05KOTaX M OTPABICHUIX

4.2

OCHOBBI 3KOJIOTUYECKOW TPaMOTHOCTH. XHMHYECKOE 3arps3HEHHE OKPYKAIOIIEH
cpenbl (mpenenbHas nomyctuMas KoHueHtparus BemectB — [IJIK). Ponp xumum
B PEUIEHUU DKOJIOTHUECKHX mpobneMm. [IpupomHbie HCTOYHHWKH YTIIEBOJIOPOJIOB
(yroJib, MpUPOAHBIN Ta3, HEPTH), TPOIYKTHI UX MEPEPaOOTKU, UX POJIb B OBITY U MPO-
MBIIUIEHHOCTH

4.3

XUMUYECKUN HKCHEPUMEHT: H3y4YeHHE OO0pa3loB MaTepHaioB (CTEKJIO, CIIaBbI
METaJJIOB, MOJIMMEPHBIE MAaTEPUAIIbI)
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