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®denepanpHas padouas nporpamma (ganee [Iporpamma) mo yueOHOMY MIpeaAMETY

«Xumusn» paspadorana Ha ocHoBe PI'OC OO0, PenepanbHON MPOrpaMMbl BOCIIUTAHHS, C YUETOM
pacrpelesI€HHBIX 0 KjaccaM IpoBepseMbIX TpeOOBaHMH K pe3yibTaTaM ocBoeHUs OCHOBHOM
00pa3oBaTebHON IPOTPaMMbI OCHOBHOTO OOIIET0 00pa30BaHMUSL.

HopMaTHBHO-TIpaBOBasi OCHOBA:

1.

2.

10.

11.

12.

@enepanbublil 3akoH 0T 29.12.2012 Ne 273-d3 «O06 obpazoBanuu B Poccuiickoit deneparym»
(manee — 3akoH);

®DenepalibHBII TOCYIapCTBEHHBINM 00pa30BaTENbHBIA CTAHIAPT OCHOBHOTO 00IIEro oOpa3oBaHwMs
(mpuka3 ot 31.05.2021 Ne 287 MunucrepctBa mnpocerieHus: Poccuiickori ®@enepanuun «O0
YTBEPXKICHUH (elepalbHOTO TOCYJapCTBEHHOTO OOpa30BaTEIbHOTO CTAaHAAPTa OCHOBHOTO
obmero obpazoanus» ( B pen. [IpukazoB Munmnpocsemenus Poccun ot 18.07.2022 N 568, ot
08.11.2022 N 955), 3apeructpupoBannbiii B Muntocte Poccun 05.07.2021, perucrpaninOHHbII
Homep 64101) — manmee — PI'OC OOO0);

[Tpuxa3z Munnpocsemenust Poccun ot 22.01.2024 Ne 31 «O BHeCEHUM U3MEHEHHUM B HEKOTOPHIE
npuka3sl MuHHCTepcTBa 0oOpazoBanus W Hayku Poccuiickoit @enepanuu U MwuHHCTEpPCTBA
npocsemieHust Poccuiickori  ®epepanmu, Kacarommecs —(enepanbHBIX —TOCyIapCTBEHHBIX
0o0pa3oBaTeNbHbIX CTAaHAAPTOB HAYAIbHOTO 0OIEero oOpa3oBaHHs M OCHOBHOTO OOIIEro
00pa3zoBaHus»;

[Tpuxaz Munnpocsemenus Poccun ot 18.05.2023 Ne 370 «O6 yrtBepkaeHUM (QenepaibHOi
00pa30BaTesIbHOM MpOorpaMMbl OCHOBHOT'O 00111ero 00pa3oBaHUsY;

[Tpukaz MunucrepctBa npocsemienuss Poccuiickoit denepanuu ot 24.11.2022 Ne 1025 «O06
YTBEpP)KICHUH (heepabHON alanTHPOBAHHONW 00pa30BaTeIbHON MPOTrPaMMbI OCHOBHOT'O OOIIIEro
o0pa3oBaHus 17151 00yYAIOUINXCS C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbBSI;

[Tpuxa3z Munnpocsemenust Poccun ot 01.02.2024 Ne 67 «O BHECEHUM U3MEHEHHUM B HEKOTOPHIE
npuka3sl  MuHmnpocBemeHuss  Poccun, kacatomimecss  QenepalbHbIX  adanTHUPOBAHHBIX
00pa30BaTeNbHbIX IPOrpaMM»;

ITpuxa3z Munnpocsemenus Poccun ot 01.02.2024 Ne62 «O BHECEHMM M3MEHEHUH B HEKOTOPHIE
npuka3zbl Munnpocsemenuss Poccun, kacaronuecs ¢enepanbHbIX 00pa3oBaTeNbHbIX MPOTrPaMM
OCHOBHOT'0 00111ero 00pa3oBaHMs U CPEIHEro 00IIEero oopa3oBaHusm»;

[Tpuxa3z Munnpocsenienust Poccun ot 19.02.2024 Nel10 «O BHeceHHUH WU3MEHEHUN B HEKOTOPHIE
npukassl MuHnpocsemenuss Poccun um MunucrepcerBa mnpocsemenus P®, kacarommecs
denepanbHbBIX ~ TOCYJAapCTBEHHBIX  OOpa30BaTENbHBIX  CTAHJApPTOB  OCHOBHOIO  OOILEro
o0pa3oBaHUs»

[TocTanosnenue ['maBHOTO rocyaapcTBEHHOTO caHUTapHOTO Bpaua Poccuiickoit deneparuu ot 28
ceHta0psa 2020 r. Ne 28 «O0 yrBepxkaeHnu canutapHbix npasui CII 2.4.3648-20 «CanutapHo-
ANUIEMUOJIOTUYECKUE TpeOOBaHMsSI K OpraHu3alusM BOCHUTaHMS WU OOydYeHHUs, OTIbIXa H
037I0POBJIEHUS AETEN U MOJIOJEKH;

Canutapuble mnpaBuina W Hopmbl CanlluH 1.2.3685-21 «l'urneHnueckne HOPMAaTUBBI U
TpeGoBaHuUs K 0OecredeHn o 0€30MacHOCTH U (1K) 0e3BpEIHOCTH IS YesloBeKa (PaKTOPOB CPEIbl
o0uTaHUA», YTBEPKIAECHHBIX TOCTAHOBJIEHWEM | JTaBHOTO TOCY/IapCTBEHHOI'O CAaHUTAPHOTO Bpaya
Poccuiickoit @enepannu ot 28.01.2021 Ne2 «OO0 yTBep)KIACHHWU CAHUTAPHBIX MPaBWI U HOPM
CanlluH 1.2.3685-21 «['urnennveckue HOpMaTUBBI U TpeOOBaHUS K 00eCIIeYeHNI0 OE30MaCHOCTH
U () Oe3BpeHOCTH JAJs 4ejoBeka (pakTopoB cpeabl oOuTaHMA» (Hanee — I UrueHuueckue
HOpPMATHBBI);

[Tpuka3 MunucrepctBa npocsemieHust Poccuiickoit ®eneparuu ot 22.03.2021 Ne 115 «O6
YTBEPKACHUM TOPSIIKAa OpraHU3allid M OCYLIECTBJICHUSI 00pa30BaTeIbHON AESITEIbHOCTU IO
OCHOBHBIM 00111€00pa30BaTeIbHBIM IPOrpaMMaM — 00pa30BaTEIbHBIM MPOrpaMMaM HayalbHOTO
00111eT0, OCHOBHOTO OOIIETO M CPETHETO OOIIET0 00pa3oBaHUM Y,

[Tpukaz Munnpocsemenuss Poccun ot 21.09.2022 N 858 «O06 yrBepxkaeHun ¢eaepaibHOro
nepeyHsi y4eOHMKOB, JOMYIIEHHBIX K HCIOJb30BAHUIO IMPH  pealu3alud  HMEIOUINX
rOCYJapCTBEHHYIO aKKpPEIUTALUI0 00pa30BaTeNbHBIX IPOrpaMM HAa4aIbHOTO 00IIETr0, OCHOBHOTO
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o01ero, cpeHero o0Iero 00pa3oBaHus OPraHU3aAIUIMH, OCYIIECTBISIOIMIMMHI 00pa30BaTEIbHYIO
JeSITeIbHOCTD, M YCTAHOBJICHHSI TPEEIbHOTO CPOKA UCTIONb30BAHNUS HCKIIIOYEHHBIX YUeOHUKOBY;
[Tpuka3z Munnpocenienus Poccun ot 21.02.2024 Nel119 «O BHeceHUH U3BMEHEHH B TPUIIOKEHUS
Ne 1 u Ne 2 x [Ipuka3zy Munnpocsenienust Poccun ot 21.092022 Ne 858 O6 yrBepxkaenuun OI1Y,
JOTIYIIEHHBIX K MCIOJB30BAHUIO MIPU peallu3alliid UMEIONINX TOCYJapCTBEHHYIO aKKPEAUTALIUIO
00pa3oBaTeNbHBIX MPOTPaMM HAYaJbHOTO OOIIEro, OCHOBHOTO OOINEro, CPeaHEro OOIIero
o0pa3oBaHHUsl OpraHU3ALMSIMH, OCYIIECTBISIOIIMMU 00pa30oBaTelbHYIO0 JEATEIbHOCTh U
YCTaHOBJIEHMSI IPEAEIBHOIO CPOKa UCIIO0Ib30BaHUSI UCKIIFOUEHHBIX Y4EOHUKOBY.

IIpukaz MwunoOpunayku Poccum ot 9 wmions 2016 1. Noe 699 «OO06 yTBepKIAEHUU IEPEUHS
OpraHu3alfii, OCYIIECTBIIAIONINX BBITYCK Yy4YeOHBIX MOCOOMH, KOTOpBIE MHOMYCKAIOTCS K
UCIONB30BAHUIO  TpU  pealu3alil  HUMEIOUMX  TOCYJapCTBEHHYIO  aKKpEIUTAIUIO
00pa3oBaTeNbHBIX MPOTPaMM HAYaJbHOTO OOIIEro, OCHOBHOTO OOINEro, CPeaHEro OOILIero
00pazoBaHUM.

[Tpuka3 MuHKCTEpCTBa HAYKHU U BBICIIEro oOpa3oBanus Poccuiickoit @enepanuu, MuHnCTEpCTBA
npocsenienust Poccuiickoit denepanun ot 30.06.2020 Ne 845/369 «O6 yrBepxkaenun [lopsinka
3ayeTa OpraHM3alMel, OCYIIECTBISAOIEH 00pa30BaTEeNbHYIO JAESITENbHOCTb, pE3YJIbTAaTOB
OCBOEHHUSI OOYYaIOIUMUCS Y4eOHBIX MPEIMETOB, KYpPCOB, AMCLUMILIUH (MOAYyJeH), MPaKTUKH,
JIOTIOJTHUTEIbHBIX 00pa30BaTeNbHBIX MPOTrpaMM B JPYrUX OPraHMU3alMsIX, OCYHIECTBIISIOIINX
00pa30oBaTeNbHYIO 1eATEeIbHOCTY;

[Tucemo Munnpocsemienuss Poccun ot 12.02.2024 Ne03-160 «PasbsicHeHus mo Bompocam
OpraHu3any OOy4eHHs [0 OCHOBHBIM OOIIEOOpa3oBaTeNbHBIM U JIOMOJHUTEIbHBIM
oOlIiepa3BUBAIOLIMM IIporpaMMaM JUisl JA€Ted, HYKJIAIOLUXCS B JUIMTEIbHOM JICYEHUHU B
MEAUIIMHCKUX OPTaHU3aIUsaX»;

[TocranoBnenue IlpaBurensctBa P® ot 11.10.2023 Nel678 «OO0 yTBepKIEHHUHM TPaBUI
npuUMeHeHus MeKTpoHHoro odyuenus, JJOT npu peanuzanuu o06pa3zoBaTeN-HOTO MPOIIECCay;
Mertonuyeckue peKOMEHIAIMU N0 O0ECIeUeHUI0 ONTUMHU3anun yueOHoi Harpy3ku B OO (MP
2.4.0331-23 ot 10.11.2023, paspabGorannbie DenepalbHON cinyk00if M0 Hag30py B cdepe
3allUThI ITpaB noTpeduTenet u 6marononyyus yenoneka, PbYH «DenepanbHblil HAy4HbII LEHTP
ruruensl uMm. @.D. Ipucmana» PocriorpebHanzopa u ap.);

[Tpuka3z Munnpocsemienus Poccuu 04.10.2023 Ne738 «O06 yrBepkaennn heaepaibHOTO MepeUHs
AJIEKTPOHHBIX 00pa30BATENBHBIX PECYPCOB, JOMYIIEHHBIX K HMCIIOJIB30BAaHHUIO MPH pealn3aliuu
MMEIOUINX FOCYAAPCTBEHHYIO aKKpEAUTALINI0 00pa30BaTeIbHbIX IPOrpaMM Ha4allbHOTO OOIIEro,
OCHOBHOT'O 00IIIEro, CpeTHEr0 0011ero 00pa3oBaHusm»;

[Ipukaz Munnpocsemienusi Poccun ot 31.08.2023 Ne650 «O6 yrBepxknenun Ilopsnka
OCYILLECTBJICHUS] MEPONpPUATUH 1O MNpodecCHOHATbHOW OpHEHTAlMM OOy4aroIluxcs o
00pa3oBaTeNbHBIM ITpOrpaMMaM OCHOBHOTO OOIIIETO U CPETHETO OOIIero 00pa3oBaHUs;
Mertoanyeckre peKOMEHIAlNU 110 00ECTIEYeHNI0 CAaHUTAPHO-3IHIEMHOJIOIMYECKIX TpeOOBaHUI
IpU peanu3aluy 00pa3oBaTENbHBIX MPOrpaMM C MPHUMEHEHHEM 3JIEKTPOHHOTOo OOydeHUus H
TUCTAHIIMOHHBIX  OoOpa3zoBaTenbHbIX TexHomormit (MP  2.4.0330-23 yrtB. 29.08.2023
pykoBoauteneM denepanbHOil CIyKOBI TIO HAA30py B cdepe 3alMThl MpaB NMOTpeOUTENeH U
Onaromnonyuus yeiaoBeka, I 1aBHbIM caHUTapHBIM BpauoM PD A 1O. [TonoBoii);

®enepanbHblii 3ak0H 0T 19.12.2023 Ne 618-D3 «O BHeceHur n3MeHeHu B DeepaibHbIN 3aKOH
«O06 obpazoBanuu B Poccuiickoit deneparny;

ITpuka3 Munnpocsemenus Poccnn ot 03.08.2023 Ne 581 «O BHeceHMM M3MEHEHUsS B IYHKT 13
HOpsiIKa OpPraHM3allMUd M OCYIIECTBJIEHUS O0pa30oBaTeIbHOM JAEATEIBHOCTH IO OCHOBHBIM
0011e00pa3oBaTeIbHBIM TIpOrpaMMaM - 00pa3oBaTEeNbHBIM IIPOrpaMMaM HadajdbHOTO OOIIETO,
OCHOBHOT'O OOIIIETO U CPeIHEro odIero o0pa3oBaHusi, yTBEpKIEHHOIO IPUKa30M MUHHUCTEPCTBA
npocBelieHus poccuiickoit ¢penepanuu ot 22 mapra 2021 1. Ne 115»;

ITpuxa3z Munnpocsemenuss Poccun ot 21.06.23 Ne556 «O BHeceHUN U3MEHEHMN B NIPHIIOKEHHUS
No 1, Ne 2 k mpukazy MunpocBemenuss Poccun ot 21.09.2022 N858 «OO0 yTBepKaeHUU
(benepanbHOro nepeyHs yueOHUKOB, TOMYIIEHHBIX K HCIIOJIB30BaHHIO IIPU peaTu3allii HMEIOIINX
roCy/IapCTBEHHYIO aKKpEAUTALNIO 00pa30BaTeIbHBIX MPOrPaMM HayaJIbHOTO 00IEr0, OCHOBHOTO
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o01ero, cpeHero o0Iero 00pa3oBaHus OPraHU3AIUIMHE, OCYIIECTBIISIONIMMEI 00pa30BaTEILHYIO
JeSITeIbHOCTD, M YCTAHOBJICHHSI TPEEIbHOTO CPOKA UCTIONb30BAHNUS HCKIIIOYEHHBIX YUeOHUKOBY;
[Tucemo MunHucTepcTBa 00pa3oBaHusi u Hayku Poccuiickoit @enepamuu ot 18.08.2017 Ne 09-
1672 «O HampaBieHMM PEKOMEHIALMM IO YTOUYHEHHUIO IOHATHSA M COJEp)KaHUs BHEYPOUHOU
NeSITeIbHOCTH B paMKax peajiu3allii OCHOBHBIX 0011e00pa30BaTeIbHbIX IPOrPaMM, B TOM YHCIIE
B 4aCTU IIPOEKTHOM EATENbHOCTIY;

[Tpuka3 MuHHCTEpCTBa HAYKHU | BBICIIETO 00pa3oBanus Poccuiickoit deneparnuu, MunrucrepcTsa
npocBemieanst Poccuiickoit @enepammm ot 05.08.2020 Ne885/Ne390 «O mpakTudeckoid
HOJArOTOBKE 00YUarOIIUXCSI»;

[Tpuka3 MuHKCTEpCTBa HAYKH U BBICIIEro oOpa3oBanus Poccuiickoit @enepanuu, MuHHCTEpCTBA
npocBemennss Poccuiickoit ®Pepepanmu ot 05.08.2020Ne882/391 «OO6 opraHuzanuu M
OCYILIECTBIICHMH  00pa3oBaTENbHON  JEATENHHOCTH TIPU  CETeBOM  (opMme peanu3aliu
oOpa3oBaTenbHbIX Mporpamm» (BMecte ¢ «llopsaxkoM oOpraHu3alu M OCYLIECTBICHMS
00pa30BaTeNbHON  JEATENbHOCTH IIPU CETEeBOM Qopme peanusanuu 00pa30BaATEIbHBIX
porpammy);

[Tucemo MuHucrepctBa odpazoBanus u Hayku Poccuiickoit @enepanuu ot 31.01.2017 Ne OB-
83/7 «O6 obecriedeHnn y4yeOHBIMH H3JaHUSAMU (YydeOHMKAMM M y4E€OHBIMH I1OCOOMSIMHU)
obyuarortuxcs ¢ OB3»;

[Tucemo JlemaprameHTa TIOCYJapCTBEHHOM HOJIUTUKM B cdepe obmero oOpa3oBaHUs
MunucrepctBa obpa3zoBanust 1 Hayku Poccuiickoii @enepamuu ot 14.04.2016 Ne 08-709 «O
CIMCKAaX PEKOMEHIyeMbIX IPOU3BEICHUI»;

[Tucemo JlemaprameHTa TOCYJAapCTBEHHONH TONMTUKA B cdepe oOmero oOpazoBaHUs
MunuctepctBa npocsenienus Poccuiickoit deaepanuu ot 26.02.2021Ne03-205 «MeTtoauueckue
PEKOMEHIAUU 10 O0ECHEeUYeHUI0 BO3MOXKHOCTH OCBOCHHS 00pa3oBaTEIbHBIX MIPOTPaMM
oOyuyaromumucs 5-11 ki1accoB 0 UHAUBUAYAILHOMY Y4€OHOMY IUIaHY»;

[Tucemo Munucrepcra o6pazoBanus u Hayku PO ot 18.06.2015 NeHT-670/08 «MeTtoauueckue
pPEKOMEHJAlMU 10 OpraHu3alMd U CAaMOMNOATOTOBKM OOYyYaroIUXcs MpPHU OCYILECTBIECHUH
00pa30BaTeNbHOM 1€ TEIbHOCTH;

[Tucemo MunuctepctBa obpasoBanust 1 Hayku P® ot 04.03.2010 Ne03-413 «O meronndeckux
PEKOMEHAALNAX TI0 Peau3alui KypcoB 10 BEIOOPY»;

[Tucemo JlemaprameHTa TOCYJapCTBEHHON NONMTUKA B cepe obmero obpazoBaHUs
MunuctepcrBa obpazoBanusa u Hayku Poccuiickoit ®enepauun ot 14.04.2016 Ne 08-703 «O6
UCIIOJIb30BaHUM KapT B 00pa30BaTEIbHOM JeATEIbHOCTY;

[Tucemo MunucTepcTBa obpasoBanus M Hayku Poccmiickoit @eneparun ot 25.05.2015 Ne(08-761
«O06 u3yueHHM npeaMeTHbIX obnacTeit «OCHOBBI PETUTHO3HBIX KYJIbTYp U CBETCKOM 3THUKW» U
«OCHOBBI yXOBHO-HPABCTBEHHON KYJIbTYpbl Hapo10B Poccuny;

ITucemo MunucrepctBa mnpocsemieHuss P® ot 20.12.2018 Ne 03-510 «O nHanpasieHuun
uHpopmanun» (BMecTe ¢ «PekoMeHaausIMHu 0 IPUMEHEHUI0 HOPM 3aKOHOJATEIbCTBA B YaCTU
oOecrieyeHnss BO3MOXKHOCTH TOJY4YEHHUS 0Opa3oBaHMs HAPOJHBIX S3bIKaX M3 4YHCIA S3BIKOB
HapoaoB Poccuiickoit @enepanyu, U3y4eHus TOCYJapCTBEHHBIX SI3BIKOB pecnyOnuk Poccuiickoii
®denepanyy, poJHbIX SI3BIKOB U3 YUCIIA SA3BIKOB HaponoB Poccuiickoit denepannu, B TOM 4ucie
PYCCKOTO KaK pOTHOTO);

[Tucemo MunucrepcTBa obpazoBanuss U Hayku Poccuiickoit ®enepammu ot 14.12.2015Ne09-
3564 «O BHEYpPOUYHOH JEITEIBPHOCTH peATH3alliid JOTOJHUTEIBHBIX 00pa30BaTEIbHBIX
IporpaMm»;

[Tucemo MunmnctepcrBa mpocsenieHuss PO ot 13.06.2019 NeTC-1391/07 «O6 opranuzaruu
00pa30BaHUs yYalIUXCs Ha OMY»;

[Tucemo MunuctepctBa mpocsemieHuss P® ot 17.03.2020 NeJ[T-41/06 «OGopranuzanuu
00y4eHHs B JUCTAHIIMOHHON Gopme»;

[Tpuka3z Munnpocsemienuss Poccun ot 02.08.2022 Ne 653 «OO6 yrBepxkaeHuu (emepaabHOTO
NEpeYHsl 3JIEKTPOHHBIX O00pa30BaTENbHBIX PECYPCOB, JAOMYIICHHBIX K HCHOJIB30BAHUIO IPH
peanu3alMy HMEIOIIMX TOCYJAapCTBEHHYIO aKKpEAUTalUl 00pa3oBaTelIbHBIX IMPOrpaMm



Ha4YaJIbHOTO 00IIIET0, OCHOBHOTO OOIIETO, CPEAHETO 00IIero 00pa3oBaHus (3aperucTpUpOBaHO B
Muntocte Poccun 29.08.2022 Ne 69822).

40. OcHoBHas 00pa3oBaTelIbHAs MporpaMma OCHOBHOTO o01iero oopazoanuss MAOY COIII Ne 36 T.
Tomcka.

O01mas xapakTepucTUKA y4eOHOro npeamMera « XuMus»

Brman ydyebHoro mpeamera «Xumus» B JOCTHDKEHHE II€JIeli OCHOBHOTO o00IIero oOpa3oBaHUs
00yCIIOBJIEH BO MHOTOM 3HAa4€HHEM XMMHUYECKOW HayKd B MO3HAHWU 3aKOHOB MPHUPOJBI, B Pa3BUTHU
IIPOM3BOIUTENFHBIX CHJI OOIIECTBA M CO3IaHUU HOBOW 0a3bl MaTepUaIbHOM KYIbTYPHI.

XUMHS Kak 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK pacHpoCTpaHUiIa CBOE BIMSHHME Ha Bce 00JIacTU
YeJI0BEUYECKOI'0 CYIIECTBOBAHUS, 3a/lajja HOBOE BUJEHUE MHUpa, CTaja HEOTHEMIIEMBIM KOMIOHEHTOM
MHUPOBOH KYJIbTYpbl, HEOOXOIUMBIM YCIOBHEM XKU3HU OOIIECTBA: 3HAHUE XUMUHU CIYKHUT OCHOBOU JIs
(GbOpMUPOBAHUS MHUPOBO33PEHUS YEIOBEKAa, €ro MPEACTABICHUI O MAaTepUAIBHOM EIWHCTBE MHPA;
BaXXHYIO POJIb UTPAIOT (HOPMHUPYEMbIE XUMHUEH MPEACTABICHUS OB3aMMOIPEBPALICHUSIX YHEPTHUHU U 00
9BOJIIOLIMA BCUICCTB B MNPUPOJAC; COBPCMCHHAA XMMUA HAIIpaBJICHA HA PCUHICHUC ri100aIbLHBIX HpO6JIeM
YCTOMYHMBOTO Pa3BUTHS YEIIOBEYECTBA — CBHIPhEBOM, HHEPreTHUECKOH, MUIIEBOW M HKOJIOTHYECKOMN
0€3011acHOCTH, TIPOOJIEM 3PaBOOXPAHCHHUS.

B ycnoBusix Bo3pacTaromiero 3Hau€HUsT XMMUHU B KH3HU OOIECTBA CYIIECTBEHHO MOBBICHIIACH POJIb
XUMHUYECKOTro 00pa3oBaHus. B muiaHe conmanm3anuy OHO SBISETCS OJJHUM U3 yCIOBHH (GOpMHUpPOBaHUS
HHTCJUICKTA JIMYHOCTH XU TapMOHHUYHOTO cé Pa3BUTHA.

CoBpeMEHHOMY YeNIOBEKY XMMHUYECKHE 3HAHHUS HEOOXOIUMBI JJisi MPUOOpETeHUs OOLIEKYIbTYpPHOTO
YPOBH:, MO3BOJIAIOIICTO YBCPCHHO TPYAUTBCA B COHUYME HW OTBCTCTBCHHO Y4YaCTBOBATbL B
MHOT0O0Opa3HOW >KU3HH OOIIECTBa, IJII OCO3HAHMUS BaXHOCTH Pa3yMHOTO OTHOUICHHS K CBOEMY
3JI0POBBIO U 3/I0POBBIO JPYTHX, K OKPYXKAIOIIEH TPUPOIHOM cpeie, Il TPaMOTHOTO MOBEACHUS TIPH
MCIIOJIb30BaHUU PA3INYHBIX MATEPHAIOB M XUMUYECKUX BEUIECTB B MIOBCEIHEBHOM JKHU3HH.
XuMuyeckoe 00pa3oBaHHE B OCHOBHOM HIKOJIE SBJIETCS 0a30BbIM MO OTHOLIEHUIO K CUCTEME OOIIETro
XUMHYECKOro oOpazoBaHus. [103TOMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO peau3yeT MPHUCYIIHEe
o01ieMy XHUMHUYECKOMY OOpa30BaHMIO KJIFOUEBBIE LIEHHOCTH, KOTOPbIE OTPAXKAIOT IOCYJapCTBEHHBIE,
0OIIIECTBEeHHbIE ¥ UHIUBUYyaTbHbIE TOTPEOHOCTH. DTUM OMPEENAeTCs CYITHOCTh O0Iel CTpaTeruu
00y4eHHs1, BOCIIMTAHUS U Pa3BUTHS 00yUaIOIINXCS CPEICTBAMU yU4E€OHOI0 peaMeTa « X UMUs».
N3ydyenue npeamera: 1) CrmocoOCTBYeT peaiM3alldél BO3MOXKHOCTEH st



caMOpa3BUTHSI 1 POPMUPOBAHUS KYJIBTYPHI JIMYHOCTH, €€ 00IIeH 1 PyHKITMOHAITBHONU IPaMOTHOCTH; 2)
BHOCHUT BKJIaJ B (pOpMHpPOBaHNE MBIIIICHUS U TBOPYECKHX CHOCOOHOCTEH MOAPOCTKOB, HABBIKOB MX
CaMOCTOSITENIbHON y4eOHOU AesITeNbHOCTH, SKCIEPUMEHTAIBHBIX U HCCIEIOBAaTeNIbCKUX YMEHUH,
HEOOXO/MMBIX KaK B IMIOBCEIHEBHOW JKM3HHU, TaK U B MPO(EeCCHOHAIBHON AEATENbHOCTH; 3) 3HAKOMHT
CO Ccrneuu(HUKON HAyYHOTO MBILIUICHHUS, 3aKJIaJbIBAET OCHOBBI LIEJIOCTHOTO B3IJIsJa Ha EIUHCTBO
IOPUPOJIBI U YEIOBEKa, SBISETCS OTBETCTBEHHBIM 3TaloM B (DOPMUPOBAHMH €CTECTBEHHO-HAYUHOU
PaMOTHOCTH MOJIPOCTKOB; 4) crtocoOCTBYET OPMUPOBAHUIO [IEHHOCTHOTO OTHOIIICHHSI KECTECTBEHHO-
HAYYHBIM 3HaHUSM, K NPUPOZAE, K UYEIOBEKY, BHOCHUT CBOM BKJIQJ B JKOJOTHUECKOE OOpa3oBaHHE
oOyJaronuxcs.

Hazpannble HanpaBieHUs: B 00y4eHUH XUMUKA 00ECIeunBalOTCs CeU(PUKOI collep:KaHus PeIMETa,
KOTOPBII SIBJIETCS TENAarornyeckd aJanTUPOBAHHBIM OTPAKECHHEM 0a30BOMl HAyKH XHMUU Ha
OIPEICIIEHHOM 3Tare €€ pa3BUTHS.

Kypc xuMuu 0CHOBHOI1 IIKOJII OPUEHTHPOBAH HA OCBOEHHE 00YYaIOIIMMUCS OCHOB HEOPTraHU4EeCKOU
XUMHUH U HEKOTOPBIX MOHATUN U CBEACHUM 00 OTIEIbHBIX O0bEKTaX OPraHUYECKON XUMUH.

CrpykTypa coaepxaHus npeaMeTa copMHpPOBaHa HA OCHOBE CHCTEMHOTO IOAX0/a K €r0 U3yYCHHIO.
CoaepxaHue CKIaAbIBACTCS U3 CUCTEMbI IMOHATUM O XMMHYECKOM 3JIEMEHTE M BEUIECTBE U CHUCTEMBbI
HNOHATUH O XuMuyeckod peakuuu. OOe 3TU CUCTEMBI CTPYKTYPHO OPraHM30BaHbl MO MPUHLUIY
MIOCJIEIOBATEILHOTO PAa3BUTHs 3HAHWW HA OCHOBE TEOPETUUYECKUX IPEACTABICHUI PAa3HOTO YpPOBHS:
ATOMHO-MOJIEKYJIIPHOIO YUYEHHUs KaK OCHOBBI BCETO €CTECTBO3HAHUs, ypoBHs llepuonnyeckoro 3akoHa
J. . MenzeneeBa Kak OCHOBHOT'O 3aKOHAa XMMHUHU, YUEHHS] O CTPOCHUHU aTOMa M XMMHUYECKOU CBS3H,
IPEJICTaBICHUNA 003JEKTPOIUTHUECKON AMCCOIMAIIMM BEILIECTB B pacTBopax. TeopeTuueckue 3HaHUS
paccMaTpUBAIOTCS HA OCHOBE AMIMPUYECKU TOJTYYEHHBIX M OCMBICICHHBIX (DAKTOB, pa3BHUBAIOTCS
MIOCJIEIOBATEIBHO OT OJJHOTO YPOBHS K IPYTOMY, BHIIONHSISI DYHKIIMH OOBSICHEHHS M TPOTHO3UPOBAHHUS
CBOMCTB, CTPOCHHS 1 BO3MOKHOCTEW MPAKTHUYECKOT0 MPUMEHEHUS U MOJYyYEHUS U3y4aeMbIX BEIIECTB.
Takast opranu3anys CoAep>KaHMs Kypca CIIOCOOCTBYET IMPEICTABICHHIO XUMUYECKOH COCTABIISIONICH
HAY4YHOH KapTHHBI MHpa B JIOTHKE €€ CUCTEMHOUNPpHpoIbl. TeM cambIM 0becriednBaeTcsi BO3MOXKHOCTD
(dbopMupOBaHUS Yy 00yJarOIMIMXCS IEHHOCTHOTO OTHOLIEHHS] K HAYYHOMY 3HAHUIO U METOAAMIIO3HAHUS
B HayKe. BakHO Tax)ke 3aMETHTh, YTO OCBOEHHUE COJEPKaHUS Kypca IMPOUCXOIUT C IMPHUBICYECHUEM
3HaHUM U3 paHee W3YUYEHHBIX KYpCOB:

«Oxkpyxatomuit Mup», «buonorus. 5—7 knaccel» u «PuU3uKa. 7 KJIacc».

Heaun n3yyenust yueOHOro npeamera « XuMHs»

K nanpaBneHuo nepBocTeneHHON 3HAYMMOCTH IIPU peanu3aui o0pa3oBaTeNbHbIX QYHKLINN peaMeTa
«XUMHS» TPAAULIUOHHO OTHOCIT (JOPMUPOBAHUE 3HAHUI OCHOB XMMHMUYECKOM HAayKu Kak o0jacTu
COBPEMEHHOTO



€CTECTBO3HAHUS, MPAKTHUYECKOW IEATEITHHOCTH YeJOBEKa M KaK OJHOTO M3 KOMIIOHCHTOB MHUPOBOMU
KyJbTYpBL. 3aja4ya MpeaMera COCTOUT B (POPMUPOBAHUYU CHCTEMbI XUMHUSCKHX 3HAHUN — BaYKHEUIINX
(GakToB, TOHATWUH, 3aKOHOB W  TCOPETUYECKHUX  TOJOXKCHUH, JIOCTYMHBIX  000OIICHHI
MHUPOBO33PEHUYECKOTO XapaKTepa, S3blKa HAayKH, 3HAHWH O HAYYHBIX METOJaX WM3YYEHHUS BEIIECTB U
XUMHYECKHX pPEaKiuii, a Takke B (JOPMUPOBAHMM W PA3BUTHH YMEHUI U CIIOCOOOB JIESATEIHLHOCTH,
CBSI3aHHBIX C IUIAHUPOBAHHMEM, HAONIOJCHUEM W TPOBEJCHHEM XUMHUYECKOTO 3KCIIEPHMEHTA,
COOJIIOJICHHEM TIPaBUII OE3011aCHOTO OOPAIICHHUS C BEIIECTBAMU B IIOBCETHEBHOW YKHU3HH.

Hapsiny ¢ TuM 1ienu u3y4eHus peIMeTa B IporpaMMe YTOYHEHBI M CKOPPEKTUPOBAHBI ¢ Y4ETOM HOBBIX
PUOPUTETOB B CUCTEME OCHOBHOTO 001Iero oopazoBanus. CeronHsi B 00pa3oBaHUH 0CO00 3HAYNMOMN
NpU3HAETCS HANIPABICHHOCTh OOYYCHHS Ha Pa3BUTHE W CaMOPAa3BUTHE JHUYHOCTH, (OPMHPOBAHUE €€
UHTEJUIeKTa M o0miel KynpTypbl. OOydeHHe YMEHUIO YYHMThCS M TPOJIOJDKATh CBOE 0OpazoBaHHE
CaMOCTOSITEIIbHO CTAHOBUTCSI OJTHOM M3 BaKHEUIIMX (PYHKIIUH YIeOHBIX MTPEIMETOB.

B cBsi3u ¢ 3TUM NpH M3YYEeHUH MpeaIMeTa B OCHOBHOH IIKOJIE JOMHHHPYIOIIEE 3HAaYeHUE NMPHOOpesn
TaKue 1eJH, KaK:

dopMHpOBaHHWE  MHTEIUIEKTYaJIbHO  PAa3BUTOH  JMYHOCTH, TOTOBOH K  camMooOpa30BaHUIO,
COTPY/ZIHUYECTBY, CAMOCTOSITEIILHOMY HPUHSATHIO PEIICHH, CIIOCOOHOI alanTHpOBAaThCs K OBICTPO
MCHSIIOIIMMCSI YCIIOBHUSIM YKH3HH;

HANpaBJICHHOCTh OOy4YeHHsT Ha CHCTEMaTHUYECKOE MPHOOIICHHE YyYalluXcs K CaMOCTOSTEIbHOU
NO3HABATEIbHOW JICATEIbHOCTH, HAYYHBIM METOJaM IO3HaHUs, (DOPMHUPYIOIIMM MOTHBAIMIO U
pa3BUTHE CLIOCOOHOCTEH K XMMHU;

obOecrieueHne yCIIOBUH, CIIOCOOCTBYIOIIUX MPUOOPETCHHIO OOYYArOIIMMHKCS OIBITa Pa3HOOOpa3HOM
NESITeTbHOCTH, TIO3HAHMS M CAMOTIO3HAHUS, KITFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIICTEHIIHI ), UMCIOIINX
YHHUBEPCAJIbHOE 3HAUCHUE [UIAPA3TUYHBIX BUJIOB JACATEIbHOCTH;

(dbopMHpOBaHUE YMEHHI OOBSACHITH U OILICHUBATH SIBIICHHS OKPYXKAIOIIET0 MUPa HA OCHOBAaHUM 3HAHUMN
Y OTIBITA, MOJYYCHHBIX IPU U3YUCHUU XUMHH;

dopMupoBaHue y 00y4aronuxcsi TyMaHUCTHYECKUX OTHOIICHHUH, TOHUMAaHHS IEHHOCTH XUMHUYECKHX
3HAHUH IS BBIPAOOTKH SKOJIOTUIECKH IIeTIECO00Pa3HOTO MOBECHHS B OBITY U TPYIOBOH AEATEIHHOCTH
B LIEJIIXCOXPAHEHUS CBOETO 3710POBbS M OKPY’KaIOIIel MPUPOAHOM Cpeibl;

pa3sBUTHE MOTHBALMU K OOYyUEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAaMOBOCIHMTAHUIO HA OCHOBE
YCBOEHHsSI OOIIEYETOBEYECKUX I[EHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY mpodwis u
HaINpaBJIeHHOCTH JaJbHEHIIET0 00yYeHHSI.

[Tpunnum, moaxoasl U ocoOble 0OpazoBarenbHbIe MOTpedbHOCcTH obyuatomuxcsa ¢ HOIA mo npenmery
«XUMHS» TE K€, YTO U TMPH N3YYCHUUPUIUKH.



MecTto yyeOHoro npeamera «XuMus» B y4eOHOM IVIaHe

B cootBercTtBrmM ¢ DI'OC OO0 «XuMusi» SIBISIETCS 005S3aTEIBbHBIM MIPEAMETOM Ha YPOBHE OCHOBHOTO
obmiero obpazoBanus. [laHHas nmporpamMma mpeaycMaTpUBACT M3YYCHHE XUMHH Ha 0a30BOM YPOBHE B
00péMe o 2 4 BHeneno B 8,9 u 10 kiaccax.

Conep:xanue y4eOHOT0 npeaMera « XuMushH»
8 KJIACC

IlepBoHayajibHbIe XMMHYECKHE MOHATHS

[Ipenmer xumuun. Posib XuMun B )KHU3HU 4desioBeka. Tena u BemectBa. PU3nUeCKrue CBOMCTBA BEILIECTB.
ArperatHoe coctosiHue BeulecTB. [loHATHE 0 MeTO/aX MO3HAHUS B XMMHUU. XUMUSL B CHUCTEME HayK.
YucTteie BemecTBa u cMecu. CriocoObl pa3iesieHust CMECEH.

ATOMBI U MOJIEKYJbl. XUMHUYECKHe 53JeMeHTbl. CHMBOJBI XUMHUYECKHX 3JeMEHTOB. [IpocTbie u
CJIOKHBIE BelleCTBA. ATOMHO-MOJIEKYJISIPHOE yUEHHUE.

Xumuyeckasi popmysna. BareHTHOCT, aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa
BenlecTB. OTHOcuTenbHas aToMHass macca. OTHOCUTENbHAs MOJEKyJspHass macca. MaccoBas J10Jis
XUMHYECKOT0 DJIEMEHTA B COCMHEHHH.

Ou3nuecKre U XUMUIECKUE SIBICHUS. XUMHUECKas peakiysi U e€ Ipu3HaKd. 3aKOH COXPAHEHUS MaCChl
BellecTB. XUMUYeckue ypaBHeHus. KinaccupukanusaxuMuueckux peakiuuii (COeAMHEHUs, Pa3I0KEeHHS,
3aMeIeHus, 0OMCHA).

XUMUYECKUH SKCTIEPUMEHT: 3HAKOMCTBO C XUMUYECKOH MOCYI0M, C paBuiiaMu paboThl B 1abopaTopuu
u npuéMaMu oOpalieHus ¢ JabopaTOpHBIM O0OPYAOBAHHWEM; HU3YUEHHE M OINUCAaHUE (PU3HUECKUX
CBOICTB 00pa31l0B HEOPTraHMYECKHUX BEIIECTB; HaOmoAeHue Qu3ndeckux (IJIaBICHUE BOCKA, TasHHE
JbJ1a, paCTHpaHHUE caxapa B CTYINKe, KHIIEHUEe W KOHACHCAIHS BOJbI) M XMMHUYECKUX(TOPEHUE CBEYH,
MPOKaMBaHWE MEJHON MPOBOJIOKH, B3aHMMOJCICTBHE MeNla C KUCJIOTOW) SBJIeHUU, HaOIroAeHUE U
OTHMCaHME MPU3HAKOB MPOTEKAHUS XUMUYECKUXPEAKIHNH (pa3IoKeHue caxapa, B3aUMOJIEHCTBHE CEPHOM
KUCJIOTBl C XJOpuaoMOapus, pasiokeHue ruapokcuga Meau(ll) mpu HarpeBaHuu, B3aMMOJAEHCTBHE
kene3a ¢ pactBopoM conu menu(Il)); nzydenue criocoboB paszzaenenus: cMecei (C MOMOIBI0 MarHUTa,
bunbpTpoBaHME, BhIMMAPUBAHUE, TUCTHILISAIUSA, XpoMaTorpadus), MpoBEACHHE OUYMCTKHA MOBAPEHHOM
coiu; HaOJIOJIEHWE U ONMCAaHHWE PE3yJbTaTOB IPOBEACHUS OIBITA, WLIIOCTPUPYIOIIETO 3aKOH
COXPaHEHMSIMACCHI; CO3/JaHNe MO/IeIel MOJIEKYI (IIapOCTEPKHEBBIX ).

BaxkHeiiliue npeicTaBUTE I HEOPraHUYECKHX BellecTB

Boznyx — cmech razos. CocraB Bo3ayxa. Kuciaopon — anemeHT U npocroe BeniectBo. Haxoxaenue
KHUCIIOpoJla B TMpHUpoAe, (Gu3MUecKue M XUMHUYecKue cBoicTBa (peakuuu ropeHus). OKCuabL.
[Tpumenenne kucnopoaa. CrocoObl MONydeHHUs KUCIOpOJA B J1aOOpPaTOpUU U MPOMBINUIEHHOCTH.
Kpyrosopot kucnopona B npupojie. O30H — aJu10TponHas MoIu(pUKalns KUCI0pOo/a.

TennoBoil 3pPekT XUMUUECKONH peakiyi, TEPMOXUMHYECKUE YPaBHEHUS,9K30- U SHIOTEPMUYECKHE
peakiuu. TorMBo: yroiab U MeTaH. 3arpsi3HeHue



BO3/yXa, YCUJICHHE MapHUKOBOTO 3P deKTa, pa3pylieHre 030HOBOTO CIIOS.
Bomopon — snemeHT M mpoctoe BemecTBo. Haxoxaenue Bomopoaa B mpupoae, (U3NYECKHe H
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE, CIIOCOOBITONyYeHHsI. KHCTOTHI 1 cOJH.

KonuuectBo BemectBa. Monbs. Momsipas wmacca. 3akoH ABOTajpo.

MomsipHblii 00bEM ra30B. PacuéTsl 1o XMMUYECKUM YPaBHEHUSIM.

®usnueckue coiicTBa Boabl. Boga xak pactBoputenb. PacTBopsl. HacklllleHHbIE 1 HEHACHIIICHHbBIE
pactBopbl. Pacmeopumocms éeujecme 6 6ode.1l MaccoBasi 1051 BEIIECTBA B pacTBOPE. XUMHUUECKHE
cBoiicTBa BoJbl. OcHOBaHusA. Poip pacTBOpoB B mpUpoje U B )KU3HU ueioBeka. KpyroBopor Bonbl B
npupojie. 3arpsa3HeHue NPUPOAHBIX BOJ. OXpaHa U OYUCTKA NPUPOIHBIX BOI.

Knaccudukanus neoprannueckux coeaunenuid. Okcunpl. Kinaccuduxanms okcuoB: coeoOpa3yromnme
(oCHOBHBIEC, KHUCIOTHBIE, am{QoOTepHbIe) M  HecojeoOpasyromue. HomeHkiaTypa OKCHAOB
(MexxayHapogHas W TpuBHaibHas). dusnueckue W XUMHUYECKHE CBOMCTBa OKcuaoB. [lomydenue
OKCH/JIOB.

OcHoBanwms. Kitaccuukanuss oCHOBaHMIA: MIENOYM M HEPAaCTBOPUMBIC OCHOBaHWsA. HomeHKiarypa
OCHOBaHUM (MEXIyHapoaHas M TpuBUaibHas). PU3MYECKHE U XUMUYECKHE CBOWCTBA OCHOBAHMIA.
[Tonydyenne OCHOBaHUI.

Kucnotel. Knaccudukarnus xucnor. HomeHnknarypa KuCIOT (MEXIyHApoIHas | TpUBHAIbHAS).
Du3nyecKue 1 XMMUYECKue CBOMCTBA KUCHOT. Psan aktuBHocTH MeTauioB H. H. bekerosa. [Tonyuenue
KHCJIOT.

Comu. Homenknatypa coneit (MEXIyHapoJHas U  TpPUBUAIbHAS).

dusnueckue U XuMuyeckue cporictaa coneil. [lomyuenue conei.

['eHeTnyeckas CBSI3b MEX]y KJIaCCAMH HEOPTaHUYECKUX COCTUHEHUI.

XUMUYECKUN DKCHEPUMEHT: KauyeCTBEHHOE OIMpeAeNIiCHUE COJCp)KAHUS KHUCIOpoJa B BO3AYXE;
[OJlyueHUe, coOMpaHUe, paclo3HaBaHME W U3yYEHUE CBOWMCTB KHCIOpPOJAa; HaOJI0JEHUE
B3aUMOJICMCTBUSL BEIIECTB C KHUCJIOPOJOM WU YCJIOBHS BO3HUKHOBEHHUSI U MPEKpPALICHUS TOpPEHUS
(mo>kapa); 03HaKOMJIEHHE COOpa3llaMH OKCHUJIOB M ONKMCAHHE WX CBOWCTB; MOJYyYeHHE, COOMpaHHe,
pacrio3HaBaHME U M3Y4YE€HHUE CBOWCTB BOAOpPOJAa (FOPEHHUE); B3aUMOICHCTBHE BOJOPOJA C OKCHIIOM
meau(Il) (BO3MOXXKHO HCIIOJIB30BAHME BUJEOMATEpHUAIOB); HAOMIOJEHWE O0pa3loB  BELIECTB
KOJIM4ecTBOM | Mojb; HCCleloBaHHME OCOOEHHOCTEH pacTBOpEHHs BEIIECTB C  PA3JIMYHOM
pacTBOPUMOCTBIO; TPUTOTOBJIEHUE PACTBOPOB C OMNPEICIEHHOW MacCOBOW JIOJEH PacTBOPEHHOTO
BEIIIECTBA; B3aMMOJICHCTBUE BOJBI C METaUIaMU (HATpUEM M KallbliieM) (BO3MOKHO HCIOJIb30BaHUE
BUJICOMATEpPHUAIOB); OIpEJEICHUEe pPAacTBOPOB KHCIOT M ILIEIOYEH C IOMOIIbIO HHAMKATOPOB;
UCCIIEIOBaHNE OOPa3I[0OB HEOPTaHMUYECKUX BEIIECTB Pa3UYHBIX KIACCOB; HAOIIO/IEHWE H3MEHEHHS
OKpacKH UHJIMKATOPOB B PACTBOPAX KHUCIIOT M IIeNIoueii; n3ydyeHue B3anmoeicteus okcuaa menu(ll) ¢
pacTBOPOM CEpHOM KHUCJIOTHI, KHCIOT C METalJlaMU, pEeaKIUi HEeWTpalau3aluu; MOJy4eHHe
HEPAaCTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOIO METajula JPYTUM M3 pacTBOpa COJIM; pELIECHUE
AKCIIEPUMEHTANIbHBIX 3aJ1ay Mo TeMe «Baxneiine



KJIACChl HEOPTAHUYECKUX COCUHEHUI».

Ilepuoauyeckuii  3aKoH ) Iepuoauyeckasn cucTeMaxuMudeckux iemenToB JI. WU.
MenpaeneeBa. Crtpoenne aToMoB. XMMH4YeCKasi CB3b. OKHUCINTEIbHO-BOCCTAHOBHUTEIbHbIE
peakuumn

[TepBbie MOMBITKH KIACCUDUKAINNA XUMUYECKHUX dJIeMEHTOB. [TOHSATHE O Ipymmax CXOTHBIX JIEMEHTOB
(IenoYHble U IIETOYHO3EMENIbHBIE METaJUIbl, TaJOreHbl, WHEPTHBIE Ta3bl). DJIIEMEHThI, KOTOpPbIE
00pa3yroT aMmoTepHBIE OKCHIBI ¥ TUIAPOKCHUIBI.

Ilepuonnueckuii 3akoH. Ilepuomnueckas cucrema xumudeckux osnemeHntoB/[. M. Mengeneena.
Kopotkonepuoanas u anmuHHONeprogHas ¢Gopmsl [leproandeckoit cHCTeMbl XUMHUYECKHX JJIEMEHTOB
. N. Menneneea. Ilepuoapin rpynmbl. @u3znueckuii CMbICI TOPSIKOBOTO HOMEPa, HOMEPOB MEPHOIA
Y TPYIIIBI 3JIEMEHTA.

Crtpoenue atoMoB. CocTaB aTOMHBIX siiep. M3oTonbl. DnekTpoHbl. CTpOeHUE 3JIEKTPOHHBIX 000JI0UEK
aToMoB nepBblx 20 xumuueckux snemeHToB Ilepmonmueckoit cucremsl JI. M. Menneneesa.
XapakTepucTuka XMMHUYECKOTO 3JeMEHTa Mo ero nosoxeHuto B llepuogmueckoit cucreme /I, U.
Menpeneena.

3aKOHOMEPHOCTU HW3MEHEHUsI pajuyca aTOMOB XHMHUYECKUX JJEMEHTOB, METAUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO TpyINaM U mnepuojam. 3HadeHue llepumomuueckoro 3akoHa u
[lepuonnueckoi cucTeMbl XMMUYECKUX 3JIEMEHTOB JJIAPa3BUTHS HayKu U npakTuku. /. 1. Mennenees
— Y4€HBIN U TPaXKIAHVH.

Xumuyeckasi cBsi3b. KoBaneHTHas (TONSpHAsT W HEMOJSIpHAsl) CBSA3b.

3JI€KTpOOTpI/ILIaTCJIBHOCTI) XUMHYECKHX 3JIeMEHTOB. IOHHAs CBS3b.
CrencHb OKHUCJICHUS. OKHCIUTEIIFHO-BOCCTAHOBUTCIIBHBIC pCeaKkuunu.

[Iporieccol okucaeHUs: U BOCCTaHOBJICHHS. OKUCIUTENIN U BOCCTAHOBUTEIH.

XUMHYECKUN IKCIIEPUMEHT: U3YUCHHE 00pa3I0B BEUIECTB METAIUIOB M HEMETAIIOB; B3aHMMOICHCTBUE
TUAPOKCHIA IMHKA C PacTBOPAMHM KHUCIOT M WIEJIOYEil; MPOBEAEHUE OIBITOB, WIUIFOCTPUPYIOLIUX
HpI/IMCpBI OKUCJIIUTCIBbHO- BOCCTAHOBUTCIBbHBIX peaxunﬁ (FOpCHI/Ie, peaKHI/II/I pa3J'IO)K€HI/I$I,
COEJTMHEHUS).

Me:xnpeamerHblie CBA3U

Peanmm3anuss MeXmnpenMeTHBIX CBsI3€H TMpPU W3YYEHHUH XHMHUHM B 8 KJIacCe OCYIIECTBISIETCS UYepes3
UCIIONIb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX TOHSATHUH, TaK U TIOHATUH, SBISIONUXCS
CHCTEMHBIMH JIJIsl OT/ICTBHBIX MPEJMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0mue ecTecTBEHHO-HAyUHbIE MOHSTHUS: HAay4HBIM (hakT, TUIIOTE3a, TEOPUS, 3aKOH, aHAJIU3, CUHTES,
KJaccu(uKanus, MepuoANIHOCTh, HAOIIOIEHUE, IKCTIEPUMEHT, MOJISIIUPOBAaHUE, N3MEPEHHE, MOJETIb,
SIBIICHUE.

®duznka: Marepuisi, aToM, JJICKTPOH, MPOTOH, HEUTPOH, WOH, HYKIIHI, H30TOMBI, PaTuOAKTHBHOCTS,
MOJIEKYJa, SJIEKTPUYECKHUM 3apsij, BEIIeCTBO, TENO, 00bEM, arperaTHOe COCTOSIHHE BEIecTBa, Tras,
¢du3nUecKre BeTMIUHBI, €IMHUIIBI H3MEPEHHsI, KOCMOC, TUTaHETHI, 3BE3161, COHIIE.

buonorus: porocunres, apixanue, buocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEPAIbI, TOPHBIE TTOPOIBL,ITOJIE3HbIE HCKOTIAEMbIE, TOTUIHRO,
BOJIHBIE PECYPCHI.



9 KJIACC

BemmecTBo M XUMHYECKasi peaKIusi

Ilepuonnueckuii 3akoH. Ilepuonmueckass cucrema xuMmuueckux a3yeMeHToB/[. M. Menneneesa.
CrpoeHue aToMOB. 3aKOHOMEPHOCTH B HU3MEHEHHMU CBOWCTB XMMHMUYECKUX 3JIEMEHTOB IEPBBIX TPEX
NEPUOJOB, Kalus, KalblUsi M HUX COEAMHEHUN B COOTBETCTBUU C IIOJOKEHUEM DJJIEMEHTOB B
[Tepuonuyeckoil cucteMe UCTPOEHUEM UX ATOMOB.

CrpoeHue BemiecTBa: BUIbl XMMHMUYECKOH CBsI3U. THIIBI KPUCTAJTIMYECKHUX PEHIETOK, 3aBUCUMOCTH
CBOMWCTB BEILIECTBA OT TUIIA KPUCTAJUINYECKOHN PEIIETKU U BUJIa XUMUYECKOM CBSI3U.

Knaccugukanuss 1 HOMEHKIATypa HEOPraHMYECKHMX BEIIECTB (MEXIyHApOJAHAs W TPUBHAIBHAS).
XUMHUYECKHE CBOMCTBA BELIECTB, OTHOCAIIMXCIK Pa3IMUHbIM KJlaccaM HEOPraHMYECKUX COEIUHEHUH,
FEHETUYECKAsl CBA3b HEOPTaHUYECKUX BEILECTB.

Knaccugukanus XuMHYECKHX peakyil IO pa3IMYHbIM IPU3HAKaM (II0 YUCIIy U COCTaBY y4aCTBYIOIIMX
B PEaKIMH BEIIECTB, MO TEIUIOBOMY 3P QEKTy, M0 M3MEHEHHUIO CTETCHEH OKHCICHUS XMMHUYECKHUX
3JIEMEHTOB, IO OOpaTHMMOCTH, IO YYaCTHIO KaTajau3aTopa). DK30- U SHJIOTEPMUYECKHE PEaKIHH,
TEPMOXUMHUYECKHE YPAaBHEHUS.

[Tonste o ckopoctu xumuueckoi peakuuu. IlonsTue 00 0OpaTUMBIX MHEOOPATHUMBIX XUMHUYECKUX
peakuusx. IIoHsATHE O TOMOI€HHBIX U FE€TEPOreHHBIX PeAKUMsIX. [lonsamue 0 Xumuueckom pasHo8ecuu.
Daxmopwl, erusAiowue Ha CKOPOCHb XUMUYECKOU Peakyuu U NOA0ACEHUE XUMUUECKO20 PABHOBECUSL.
OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE peaKiuu, JIEKTPOHHBIN OanaHc OKHCIIUTEIbHO-
BOCCTAaHOBUTENIBbHON peakiuu. CocTaBiIeHHE YPaBHEHUHMOKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIMMA
C MCII0JIb30BaHUEM METO/1a3JIEKTPOHHOTO OajaHca.

Teopust 3/IEKTPOIUTUUECKONW TUCCOLMALUU. DJIEKTPOIUTHI U HEAIEKTPOJUThl. KaTHOHBI, aHUOHBI.
MexaHu3M JUCCOLMALMY BELIECTB C Pa3INYHBIMU BUAAMU XUMUYECKOH cBsi3U. CTeneHb JUCCOIMALINY.
CuiibHbIE UCTa0bIe AIEKTPOTUTHI.

Peakiiun noHHoro oOMeHa. Y ¢aoBusl NPOTEKAaHUS peakMii MOHHOro 0OMEHa, IOJIHbIE U COKpaIEHHBIE
WOHHbIE YypaBHEHMs peakuuil. CBolicTBa KHCJIOT, OCHOBaHMM U coJiell B CBETE Ipe/CTaBICHUN 00
AIIEKTPOIUTUYECKOH nuccornuanuu. KauecTBeHHbIe peakliuu Ha MOHBL. [lonsamue o euoponuse conel.
XUMHYECKUH IKCIIEPUMEHT: 03HAaKOMJIEHHE C MOJEISIMU KPUCTAIITMYECKUX PEHIETOK HEOPTaHUYECKUX
BEIIECTB — METAJJIOB M HeMeTa/ioB (Tpadura M anMasa), CIOXKHBIX BELIECTB (XJOpHUIa HaTpus);
HCCJIEJOBAaHHE 3aBUCUMOCTU CKOPOCTH XMMHYECKON peakIMH OT BO3JAEHCTBUS PAa3IMYHBIX (PaKTOPOB;
HCCIJIEJOBAHKE DJIEKTPOIIPOBOAHOCTH PACTBOPOB BELIECTB, IPOLECCA TUCCOLMALMUKHUCIIOT, IEI0UYEH U
cojeil (BO3MOXKHO HCIIOJIb30BaHME BUIAEOMATEPUAJIOB); IPOBEACHHUE OIBITOB, WLIOCTPUPYIOLIUX
NPU3HAKU IPOTEKAHUS peakiiii HoHHOroooMeHa (0Opa3oBaHue Oca/lka, BhIJIENIEHHE Ta3a, 00pa3oBaHue
BOJIbl); ONBITOB, MITIOCTPUPYIOIIUX HPUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN



(ropeHue, peakuu pas3ioKeHus, COEAMHEHHS]); paClIO3HaBaHUE HEOPTAHUYECKUX BEIIECTB C IOMOIIBIO
KAueCTBEHHBIX PEAKIUN HAa MOHBI; PEIICHUEIKCIIEPUMEHTAIIBHBIX 3a/1a4.

HeMeTaJuIbl M MX COeANHEHHSA

OO6mass xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEpHbIE CTEHEeHU
okucienus. CTpoeHue u pu3nvecKre CBOMNCTBA MPOCTHIX BEIIECTB — raJOreHOB. XMMUYECKHE CBOMCTBA
Ha MpuMepe xJjopa (B3auMOJEHCTBHE C MeTallylaMH, HeMeTalUlaMM, Iejodamu). XJIOpOBOAOPO/I.
ConsiHast  KMCIIOTa, XHMHUYECKME CBOMCTBA, IOJNy4YeHHE, HpuMeHeHue. JleilcTtBue xiyopa H
XJIOPOBOAOPO/Ia Ha OpraHu3M 4elloBeKa. BaxkHeilne XIopuapl U MXHAXO0XKACHHUE B IPUPO/IE.

OO6mas xapakrepuctrka 37MeMeHTOB VIA-rpymmbl. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIC
CTETICHH OKUCJICHHUS.

Crpoennie ¥ (u3MYECKHE CBOWCTBAa TNPOCTHIX BEIIECTB — KHCIOPOAAa M CEepbl. AJUIOTPOITHBIC
Mo I (pUKAIIK KUCIOPOIa U cepbl. XUMUYECKHE CBOMCTBA cepbl. CepoBOIOPO, CTPOCHUE, (PU3NUECKHE
U XUMHYEeCcKHe CBOMCTBA. OKCHIIBI Cepbl KaKMPEICTAaBUTEIN KUCIOTHBIX OKcHIoB. CepHasi KHCJIOTa,
dbusznyeckue M XUMMHUYECKHE CBOMCTBA (00IIME KaK MPeICTaBUTENS Kilacca KUCIOT U CIIeU(UUYECKUE).
XUMHYECKUE peaklliy, Jie)kalllue B OCHOBE MPOMBIIIIEHHOT0CIoco0a MOJIy4eHUsl CEPHON KHUCIIOTHI.
[Tpumenenue. Conu cepHOM KHCIOTHI, KAUECTBEHHAs peakius Ha cynabhaT-uoH. HaxoxaeHue cepsl U
e€ coelMHEHUH B Npupoae. XUMHUECKOE 3arpsi3HEHUE OKPYKAIOLIEH Cpe/ibl COEIMHEHUSMU CEpBI
(KUCIIOTHBIE JOXKIH, 3arpsI3HEHUE BO3/1yXa U BOJOEMOB), CIOCOOBI €ro MpeI0TBPAILICHHUS.

OO0mast xapakTepucTuka 37eMeHTOB VA-Tpymibl. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIC
CTETICHH OKUCJICHHUS.

A30T, pacmpocTpaHeHHE B NpHpone, (pu3MuecKkue W XMMHUYECKHe CBOWCTBAa. KpyroBopoT as3ora B
npupojae. AMMHUAK, ero (U3MYECKHe U XUMHUYECKHE CBOWMCTBA, ModydeHHe U mnpumenenue. Comau
aMMOHUS, X (pu3nyYecKre W XMMUYECKHE CBOWCTBA, NMpuMeHeHne. KadecTBeHHast peakiusi Ha MOHBI
aMMOHHMs. A30THasi KHUCJOTa, € MoiydeHue, (U3MYecKue M XUMHUYECKHE CBOWCTBa (0OIIue Kak
NpEeCTaBUTEINS Kiacca KUCIOT U crenuduueckue). Vcmonp30BaHe HUTPATOB M COJIEH aMMOHHS B
Ka4yecTBE MMHEPAJIbHBIX y100peHni. XUMUYeCKoe 3arpsa3HeHNne OKpYKarollel cpebl COeAMHEHUSIMU
a3oTa (KMCIIOTHBIE JI0%K]IU, 3arPA3HEHHUE BO3/lyXa, [IOYBBI U BOJIOEMOB).

®ocdop, amnorponHsle Moaudukauuu ¢ochopa, usnueckue U Xumuueckue cBoiictBa. Oxcun
dochopa(V) u dochopHas kuciora, ¢u3MUECKHe U XUMHYECKHE CBOWMCTBA, IMOJYYEHUE.
Hcnonb3oBanue GpocdaToB B KaUeCTBE MUHEPATIBHBIX YIOOpPEHUH.

OO6mas xapakTepuctuka 3eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbBIC
CTETIEHU OKUCIIEHUS.

VYrnepon, amioTponHble MOAU(GUKALMK, PAacIpPOCTPaHEHUE B NPUPOE, GU3NYECKHEe M XUMHUYECKHE
cBoiicTBa. AncopOuusi. Kpyrosopor yriepona B mpupoae. Okcuisl yriepoaa, MX (QHU3HMUECKUEe U
XUMHYECKHE CBOMCTBA, JCHCTBHE



Ha >KMBBIC OPTaHU3MBI, TOJIyYCHHE U IPUMEHEHHE. DKOJIOrMYeCKre IpoOIeMbl,CBA3aHHbBIE C OKCHIOM
yriepona(IV); runoresa rino6anbHOrO MOTEIUICHUS KIMMAaTa; MapHUKOBBINA 3¢ (eKT. YTobHas KUCI0Ta
U e€ coiM, X GU3NUECcCKue U XMMUYECKHEe CBOICTBA, MOJyYyeHHE U TpuMeHeHne. KauecTBeHHas peakiys
Ha KapOoHaTHOHBL. VMcnosip3oBaHue KapOOHATOB B OBITY, MEAMIIMHE, POMBIIUIEHHOCTH U CEILCKOM
XO0341CTBE.

[lepBoHauanpHple  MOHATHS 00  OpPraHMYECKHMX  BEIIECTBAX  KaKO COCAMHEHMSX yriiepoja
(MeraH, 3TaH, 3TWIEH, allETWJIEH, 3TAaHOJI, INIMLEPUH,YKCYCHasl KUCIo0Ta). Mx cocmaé u xumuueckoe
cmpoenue. [1oHsTHE 0 GMOJIOrMYECKH BaXKHBIX BELIECTBAX: )KHMpaxX, Oellkax, yrieBojax — U UX poJii B
KHU3HU YelIoBeKa. MamepuansHoe eOuHCmeo Opeanuieckux u HeopeaHuyeckux coeOUuHeHu.

KpemHuii, ero ¢pusnyeckre 1 XMuMHUYECKUE CBOWCTBA, IIOIy4YeHue U npuMeHeHne. CoeIMHEHUs! KpEMHHUS
B npupone. O6mue npeacrasienus o0 oxcune kpeMHus(IV) u kpemuueBoii kucnore. CUIMKATHI, UX
UCIOJIb30BaHUE B OBITY, MEAMLIMHE, POMBILUIEHHOCTH. Baoicneliuue cmpoumenvhvlie Mamepuansi:
Kepamuka, cmekno, yemenm, 6emoH, dcere3o0emon. IIpobremvl 6e30nacHO20 UCNONL308AHUS
CMPOUMENbHBbIX MAMEPUANO8 8 NOBCEOHEEHOU IHCUIHU.

XUMHUYECKUH SKCIEPUMEHT: HU3ydeHHe OOpa3lloB HEOPraHMYEeCKUX BEILECTB, CBOMCTB COJISHOM
KHCJIOTBI; TPOBEJIEHHE KAauyeCTBEHHBIX peaklUil Ha XJOPHIMOHBI M HAOJIOJCHHE HPU3HAKOB HX
IIPOTEKAHUS; ONBITHI, OTPaKaOLUe PU3NIECKUE U XUMUUECKHUE CBOICTBA raJIOT€HOB U UX COECIUHEHUM
(BO3MOXXHO  HCIOJb30BAHUE  BHJIEOMATEpUANIOB); O3HAKOMJIEHHME C o0pa3lamMu  XJIOpUIOB
(ranoreHu10B); 03HaKOMJIEHHE ¢ oOpa3laMu cepbl U €€ COeAMHEHUAMU (BO3MOKHO HCIIOJIb30BaHUE
BUJIEOMATEpHAJIOB); HAOJI0JeHHE MTpoLiecca 00YITIMBaHUs caxapa Mo/ JecTBUEM KOHLIEHTPUPOBAHHON
CEpHON KHCJIOTBI; M3y4yE€HUE XMMMUYECKHUX CBOWCTB pa30aBIIEHHON CEpHON KHUCIIOTHI, IPOBEICHUE
Ka4eCTBEHHON peakluu Ha cysib(aT-uoH U HaONIoJIeHHe MpHU3HaKa e€ MPOTeKaHHs; 03HaKOMIIEHHE C
¢u3mvueckuMu CcBOMCTBaMH a30Ta, (ocdopa W WX COEAMHEHHH (BO3MOXKHO HCIIOJIB30BaHHE
BUJICOMATEpHaNioB), oOpasaMu a30THBIX M (QochopHBIX yHoOpeHuil; moiyueHue, coOHupaHue,
pacro3HaBaHUE ¥ U3YYE€HHUE CBOMCTB aMMHUAKa; MPOBEICHNE KaUeCTBEHHBIX PEaKMil HAa MOH aMMOHUS
U GochaTHOH U U3yUYeHUE IPU3HAKOB UX MPOTEKaHUs, B3aUMO/ICHCTBHE KOHIIEHTPUPOBAHHON a30THOM
KUCJIOTBI C MeIbl0 (BO3MOXXHO HCIIOJIb30BaHHWE BUJEOMATEpHUaliOB); M3y4y€HUE Mojieiei
KPUCTANIMYECKUX PELETOK anMmasa, rpaduta, QyuiepeHa; 03HaAKOMIIEHHE C MPOLIECCOM aacopOouuu
pPacTBOPEHHBIX  BEIIECTB AKTUBUPOBAaHHBIM YIJIEM U YCTPOWCTBOM NIPOTHBOrasa; IOJIyYEHUE,
coOupaHue, paclio3HaBaHHE M HM3y4EHHE CBOICTB YIJIEKUCIIOTO Ta3a; MpOBeIeHHE KaueCTBEHHBIX
peakuuii Ha kKapOOHAT- W CHJIMKAaT- MOHBI U W3Y4YEHHE MPU3HAKOB UX MPOTEKAHUS;, 03HAKOMJIEHHUE C
IPOAYKIMEH CHJIMKATHOM IPOMBIIIJIEHHOCTH; PpELIEHHE OJKCIEPUMEHTAIbHBIX 33Jad II0 TEME
«Baxnenmme HeMeTauIbl U UXCOSUHEHUSD.

I[Inanupyemble pe3yJibTAThl OCBOeHUSI Y4ueOHOro mpeamera «XHMHS» HA YPOBHE OCHOBHOIO

00111er0 00pa3oBaHuA

I/I?,quHI/IC XUMHH B OCHOBHOH IIIKOJIE HarpasJICHO HAa AJOCTHUXKCHHEC O6y‘IaIOHII/IMI/IC${ JINYHOCTHBIX,

METaMpPeMETHBIX U MTPEJIMETHBIX PE3yIbTaTOB OCBOCHHUS yU4EeOHOTO ITpeIMeTa.

JINYHOCTHBIE Pe3yJIbTAThI

JIndHOCTHBIE PE3yIbTaThl OCBOSHUS IIPOTPAMMBI OCHOBHOT'O 00IIIEro 00pa30BaHUs JOCTUTAIOTCS B XO/IE

06y‘-IeHI/I$I XUMHUH B CIUHCTBE yqe6H0ﬁ U BOCIIUTATEIILHOU ACATCIIbHOCTHU OpFaHI/ISaHI/II/I B COOTBETCTBUU

C TPAIUIIMOHHBIMH POCCHMCKHUMH COIMOKYIBTYPHBIMU U JTyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMH,

OPUHATBIMH B OOIIECTBE NpaBUJIaMH W HOPMaMH TOBEIEHUS M CIHOCOOCTBYIOT Mpolleccam

CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLUATN3AIUN 00yUYaIOITIXCS.

JIM9HOCTHBIE Pe3yIbTaThl OTPAKAIOT CHOPMUPOBAHHOCTH, B TOM UHCJIE B YACTH:

HanI/IOTl/I‘leCKOFO BOCIIUTAHUA

1)  1EHHOCTHOrO OTHOIIEHHS K OTEYECTBEHHOMY KYyJIbTYPHOMY, HCTOPUYECKOMY U HAYUHOMY
HaCJICauro, IOHMMAaHHus 3HAYCHUA XUMHUYECKOU



HAyKH B JKU3HH COBPEMEHHOIO OOIIECTBA, CIIOCOOHOCTH BIAACTh JOCTOBEpHOW HHpoOpMaIuei o
NEPEIOBBIX JOCTH)KCHUSIX M OTKPBITHSIX MHPOBOH M OTEYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B
HAYYHBIX 3HAaHHMSX 00 YCTpOWCTBE MHpa U OOIIECTBA;

I'paxaaHCcKkoro BOCIUTAHUS

2)  mpejcTaBlEeHHMs O COLMANBHBIX HOPMAX M HPABUJIAX MEXKIMYHOCTHBIX OTHOIIEHHUH B KOIIEKTUBE,
KOMMYHHKAaTUBHON KOMIIETEHTHOCTH B OOILECTBEHHO IOJIE3HOM, y4eOHO-HCCIe10BaTeNbCKOM,
TBOPYECKOH M JPYruX BHJAX JESITEIBHOCTH; TOTOBHOCTH K pa3HOOOpa3sHOW COBMECTHOM
JeSITEIbHOCTH TPU BBIMOJIHEHUM y4eOHBIX, IO3HABATENIBHBIX 3a/1a4, BBIIOJHEHUH XMMHYECKHX
OKCIEPUMEHTOB, CO3/1aHUM Y4YE€OHBIX IIPOEKTOB, CTPEMJIEHUS K B3aMMOIOHMMAHHUIO U
B3aMMOIIOMOLIM B IpolLecce 3TOH y4yeOHOM [eATeNbHOCTH; T'OTOBHOCTH OLEHMBATh CBOE
IIOBEJIEHUE U ITOCTYIIKM CBOMX TOBApHILEH C TO3UIIUU HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM
OCO3HaHMsI [TOCIIEICTBUI [TOCTYIIKOB;

LleHHOCTH HAYYHOI0 O3HAHUSA

3)  MHPOBO33pEHUYECKHX MPEJCTABICHUH O BEIIECTBE M XMMHMUYECKOW PEaKIMH, COOTBETCTBYIOMIMX
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU U COCTABJIAIOIIMX OCHOBY JUISl IOHMMAaHHUS CYILHOCTH
HAY4YHOH KapTUHBI MUpA; NPEJCTaBICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOIBI,
B3aMMOCBA3SIX 4YEJIOBEKa C MPUPOAHOM CpefAod, O PpOIM XUMHM B TO3HAaHUM OTHX
3aKOHOMEpPHOCTEH;

4)  mo3HaBAaTENbHBIX MOTHBOB, HAMPABICHHBIX HA TIOMydEHHE HOBBIX 3HAHHWH 110 XUMHH,
HEO0XOUMBIX JUIsl OOBSICHEHUS HAOII01aeMbIX ITPOLIECCOB U SBJICHUM;

5)  nosnaBaTenbHON, MHPOPMAIMOHHONW M YHTATENBCKOH KyIbTYpH, B TOM UHCJIE HABHIKOB
CaMOCTOSITENIbHOW pabOThl C y4eOHBIMH TEKCTaMHM, CIPABOYHOW JIMTEpaTypoll, IOCTYMHBIMU
TEXHUYECKUMU CPEACTBAMH MH()OPMAIIMOHHBIX TEXHOJIOTHIA;

6) wuHTepeca k OOyYeHHIO M MO3HAHHMIO, TIOOO3HATEIBHOCTH, TOTOBHOCTH M CIOCOOHOCTH K
caM000pa30BaHMIO, TIPOEKTHOW W HCCIENOBATENBCKON NIEATEbHOCTH, K OCOZHAHHOMY BBIOOPY
HaMpaBJIEHHOCTH U YPOBHsI 00yu€HUs B JaJIbHEHIIIEM;

®opMHPOBaHNS KYJIbTYPbI 310POBbS

7)  oco3HaHHS HEHHOCTH KH3HH, OTBETCTBEHHOTO OTHONIEHHS K CBOEMY 3J0POBBIO, YCTAHOBKH HA
30pOBBI  00pa3 KHM3HHM, OCO3HAHMs IOCIHEACTBUI M HENPUATHS BPEIHBIX MPUBBIYEK
(ynotpebneHusi ajkorojisi, HApKOTUKOB, KYypeHHUs), HEOOXOAMMOCTH COOJIIOJIEHUS MpaBUil
0€30I1aCHOCTH MTPU OOPAIIEHUH ¢ XUMHUUECKUMH BELIECTBAMU B OBITY U peabHOH KU3HHU;

TpyaoBoro BoCcnUTAHUA

8)  wuHTepeca k MPaKTHYECKOMY M3Y4EHHUIO TIPOdECCHil ¥ TPyaa PasINIHOTO POJIa, YBAKEHHE K TPYLY
U pe3yiabTaTaM TPYAOBOM JESATENbHOCTH, B TOM YHUCJIE Ha OCHOBE NMPUMEHEHMsI IMPEIMETHBIX
3HaHUH 1O XWUMHHM, OCO3HAHHOTO BBIOOpa WHIMBUAYAJILHOM TPACKTOPUM MPOJOIHKEHUS
o0pa3oBaHusl C Y4€TOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMHUH, OOLIECTBEHHBIX
MHTEPECOB U MOTPEOHOCTEH;



yCIEeNTHOW TMPOQPECCHOHANBHON NEATeIbHOCTH W Pa3BUTHS HEOOXOAMMBIX YMEHUW; TOTOBHOCTH

aJlanTUPOBATHCS B TPO(PECCHOHAILHON CpEJIE;

IKO0JJOTHIECKOTr0 BOCIIUTAHUSA

9) 9KOJIOTUYECKH 11E€JIECO00PA3HOT0 OTHOIICHHS K MMPUPO/IE KaK UCTOYHUKY KU3HHU Ha 3eMJie, OCHOBE
e€ cCyliecTBOBaHHWs, TOHWMAaHUs IICHHOCTH 3JI0pOBOTO H Oe3omacHoro oOpas3a JKHU3HH,
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (U3MUYECKOMY M TICUXUYECKOMY 30POBBIO,
OCO3HAHUS IICHHOCTH COOJIOACHMS IPABIII 0€30IaCHOTO IMOBEJCHUS MIPH PadoTe ¢ BEIIECTBAMU,
a TaK)Ke B CUTYAITUAX, YTPOXKAIOIINX 3/I0POBBIO U )KM3HU JIHOJIEH;

10) cmoco6HOCTH HpUMEHATH 3HAHMSA, MOJTyYaeMble NPU H3yYEHHHM XUMMH, IS pelleHMs 3ajad,
CBSI3aHHBIX C OKPY’KaIoIel MPUPOIHOM Cpefoi, MOBBILIICHHS YPOBHS SKOJIOTMUECKOMN KyJIbTYpHI,
0CO3HAHMS TTI00ATBHOTO XapaKTepa KOJIOIMYECKHX MPoOIeM U IMyTeil UX pelIeHus MOCPEACTBOM
METOJIOB XUMUU;

1 1) 9KOJOTHYCCKOIO MBIIIJICHUA, YMCHHUA PYKOBOACTBOBATLCA UM B IIO3HaB aTeJIbHOfI,
KOMMYHHKaTI/IBHOﬁ n COHH&HLHOﬁ IIpaKTHUKCE.

MeTtanpeamMeTrHbie pe3yJibTaThI

B cocraBe MeranmpeIMETHBIX Pe3y/IbTaTOB BBIICISAIOT 3HAYMMBIE 1T (POPMUPOBAHUS MUPOBO33PEHUS

oO1IeHayYHbIe TTOHATHUSA (3aKOH, TEOPHsl, IPUHIIUIL, TUII0TE3a, (PaKT, CUCTEMA, IIPOLIECC, IKCIIEPUMEHT U

Ip.), KOTOpPBIE UCIOJIB3YIOTCA B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEAMETax U MO3BOJISIIOT Ha OCHOBE

3HAHUW M3 ITUX MPEIMETOB (POPMUPOBATH MPEJCTABICHUE O IEJIOCTHOM HAyYHON KapTHUHE MHUpaA, U

YHHUBEpcaibHble YueOHbIe AeicTBUS (MIO3HABATEIbHBIE, KOMMYHUKATUBHBIE, PETYISATUBHBIC), KOTOPHIE

obecrieunBaroT (OPMUPOBAHNE TOTOBHOCTU K CAMOCTOSITEILHOMY TIJIAHUPOBAHUIO U OCYIIECTBICHHUIO

yueOHOM NeSTENbHOCTH.

MeTtanpeameTHble pe3ylbTaThl OCBOEHHS O00pa30BaTENbHON MPOTrpaMMbI MO XUMHH OTPAXkKaIOT

OBJIQJICHUE YHUBEPCAIbHBIMU I03HABATEIbHBIMU JICUCTBUSIMU, B TOM YHUCIIE:

ba3zoBbIMM JIOTHYECKMMM JeHCTBUSIMH

1) YMEHHEM HCMOJIb30BATh MPUEMBI JIOTHYECKOTO MBIIUICHUS MPU OCBOCHUW 3HAHWM: PACKPbIBATh

CMBICII XUMHUYECKUX TOHATHH (BBIOENATh MX XapaKTEpHbIE MPU3HAKH, YCTAaHABIIMBATH
B3aUMOCBSI3b C JIPYTUMH TOHSTHSIMU), WCIIOIB30BaTh TOHATHS Il OOBSICHEHHUS OTACIIbHBIX
(bakToB U SBJICHUIL; BLIOUPATh OCHOBAHUS U KPUTEPUU [T KITACCU(UKALIMY XUMUYECKUX BEIIECTB
U XUMHYECKUX PEaKIIMi; yYCTaHABIMBAaTh MPUUYWHHO-CJICICTBEHHBIC CBS3U MEXKIY OOBEKTaMH
W3YYEHHUS, CTPOUTH JIOTMUECKUE PACCYKIEHUS (MHIYyKTHBHBIC, JECIyKTHUBHBIC, MO aHAJOTHH);
JIeJIaTh BBIBOJIbI M 3aKJIFOUCHUS,

2) yMeHHEM TNPUMEHSTH B TIPOLECCE TO3HAHHSA TOHATUS (MPEIMETHBIE M METalpeaMeTHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJIEIH, HCIOJIb3yeMble B XUMHUHU, NPEeoOpa3OBbIBaTh IMIMPOKO
IpUMEHSIeMble B XUMHM MOJEIbHbIE MPEICTABICHUS — XMMUYECKUIA 3HAK (CUMBOJ 3JIEMEHTA),
Xxumuueckass (opMmysna W ypaBHEHHE XHUMHUYECKOW peakluMu — TpU peuleHHH Yy4eOHO-
[IO3HABATEJIBHBIX 33/a4; ¢ Y4YETOM OTUX MOJEIBHBIX IIPEACTABICHUNM BBIABIATE U
XapaKTepU30BaTh CYIIECTBEHHBIE



NPU3HAKH U3Y4aeMbIX OOBEKTOB — XMMHUYECKHX BEIECTB M XUMHUECKUX PEAKLMU; BBIABIATH OOIIME
3aKOHOMEPHOCTH, NPUYUHHO-CJIEJCTBEHHBIE CBSA3M W MPOTUBOPEYMS B HU3ydyaeMbIX IIpoleccax Hu
SBIICHUSAX; TpeajaraTb KPUTEPUH [UIS BBIIBICHUS STHUX 3aKOHOMEPHOCTEH M MPOTHBOPEUHIL;
CaMOCTOSITEJIbHO BBIOMpATh CIOCOO pelieHus yuyeOHOH 3aaauu (CpaBHHMBATh HECKOJbKO BapUaHTOB
peleHus, BRBIOUpaTh Hanbo1ee NOIXOAAIINHA ¢ YIETOM CaMOCTOATEIBHO BBIZCIICHHBIX KPUTEPHEB);
Ba3oBbIMH Hcce10BaTEIbCKUMU J1€HCTBUAMH

3) yMeHHeM HCIOIB30BaTh MOCTABIEHHbIE BOIPOCH B KAYECTBE MHCTPYMEHTA TIO3HAHMUS, A TAKKE B
Ka4yecTBE OCHOBBI Ul (DOPMUPOBAHUS TMIIOTE3bI IO MPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMBIX
CYXKJICHU;

4) npuobperenre OmNbITa MO IUIAHAPOBAHMIO, OPraHM3AlMH M MPOBEJEHHIO yYEHHYECKHX
HKCIIEPUMEHTOB: YMEHHE HAOII01aTh 32 XOA0M IPOIecca, CAMOCTOSTENFHO MPOrHO3UPOBATH €T0
pe3yiabTar, (GopMyIMpOBaTh OOOOLIEHHS M BBIBOJBI 10 pPE3yJbTaTaM IMPOBEAEHHOIO OIIBITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O MPOICIaHHOM paboTe;

Paboroii c undopmanuei

5) ymennem BBIOMpaTh, aHATU3UPOBATH ¥ HHTEPIPETUPOBATH MH(POPMAIMIO PA3IHYHBIX BHIOB M
¢dopM mpezcTaBieHus, MOIY4aeMyl0 U3 Pa3HbIX MCTOYHHUKOB (HAY4YHO-NIOMYJIpHAs JUTepaTypa
XUMHYECKOTO CO/IEpPKaHus, CIIPAaBOYHBIE TOCOOHS, pecypchl UHTepHEeTa); KpUTHYECKH OI[CHUBAThH
IPOTUBOPEUYMBYIO U HEJJOCTOBEPHYIO HH(POPMALIUIO;

6) yMeHneM NpUMEHATH pas3IMYHBIE METOABI M 3aIPOCHI TIPH TOMCKE M O0TOOpe MH(pOPMALMH U
COOTBETCTBYIOLIUX JAHHBIX, HEOOXOUMBIX Ul BBINOJIHEHUS YU€OHbIX U O3HABATENIbHBIX 3314
OTIpeNeIEHHOTO THUIA; TPUOOPETEHHE OMbITa B OO0JACTH HCHOJIB30BaHUA WH(OPMAIIMOHHO-
KOMMYHHUKATHBHBIX TE€XHOJOI'MH, OBJaJI€HUE KYJIbTYpPOH aKTHBHOTO HMCIOJb30BAHUS PA3IMUHBIX
MIOUCKOBBIX CHCTEM; CaMOCTOSITENIbHO BBIOMPATh ONTHMAIBbHYIO (OpPMY MPEICTABICHHS
UHGOpPMALlMM U WIUIIOCTPUPOBATh pPELIaeMble 3a7ayd HECIOXKHBIMU CXEMaMHM, JuarpamMMaMy,
npyrumu popmamu rpaduku 1 ©X KOMOMHALUAMU;

7) yMeHHEM WCHONB30BATh M AHANM3MPOBATH B Mpollecce yueOHOH M McCenoBaTenbcKoi
NeSITeTHHOCTH WH()OPMAIIHIO O BIMSHUY MPOMBIIIIEHHOCTH, CETCKOTO X035iCTBA U TPAaHCTIOpTa
Ha COCTOSTHHE OKPY’KalolIe MpUpPOTHON Cpebl;

YHuBepcaabHbIMH KOMMYHMKATHBHBIMH el CTBUSIMH

8) ymenuem 3amaBath BOMpOCH! (B XOI€ AMANOTa M/WIM JUCKYCCHH) TIO CYIIECTBY 0OCYXkIaeMOoit
TeMBI, (OPMYJINPOBATH CBOU MPEATIOKEHNUS OTHOCUTENIBHO BBITIOIHEHUS NMPEITI0KEHHOM 3a/1auu;

9) npuobGpeTenne ONMBITA TIPE3EHTAINM PE3yNHTATOB BHIIOJHEHHS XHMMHYECKOTO JKCIEPUMEHTA
(;1abopaTOpPHOrO OMbITA, JJAOOPATOPHOU PAabOTHI IO UCCIIEOBAHUIO CBOICTB BEIECTB, yUEOHOTO
IIPOEKTA);

10) samHTEpECOBAHHOCTHL B COBMECTHON CO CBEPCTHMKAMM TIO3HABATENHLHOM U HCCIe0BATEIbCKOI
JeSITeIbHOCTH MIPU PELIEHUH BO3HUKAIOIUX MPoOIeM Ha



OCHOBE Yy4é€ra OOIIMX HMHTEPECOB U COTJIACOBAHMS TMO3MIMKA (0OCYXIeHUs, OOMEH MHEHUSIMHU,
«MO3TOBBIE IITYPMBI», KOOPAMHALIMS COBMECTHBIX JCUCTBUM, OIpe/eleHHe KPUTEpUEB IO OILIEHKE
KaueCTBAa BBIMOJIHEHHOM pabOTHI U Ip.);

YHuBepcaabHBIMH PeryissTUBHBIMHU /I€liCTBUSIMH

11) ymenuem caMOCTOATENHLHO ONpEAENATh LENH AeSTeNbHOCTH, MIIAHUPOBATh, OCYIIECTBIATD,
KOHTPOJMPOBATh M TPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOKO JESTEIBHOCTh, BBIOMPATH
Hauboee 23 PEKTUBHBIE CITOCOOBI pEIICHHS yYeOHBIX U MIO3HABATEIBHBIX 33124, CAMOCTOSTEIILHO
COCTABJISATH WM KOPPEKTUPOBATH MPEUIOKEHHBIN aITOPUTM JICHCTBHIA P BHITOJIHEHUH 3a/1aHUH
C y4€TOM TOJy4eHHs HOBBIX 3HAHUU 00 M3ydyaeMBIX OOBEKTaX — BEIIECTBAX M PEAKIUSX;
OILICHUBATh COOTBETCTBHE TIOJIYYCHHOTO Pe3yiIbTaTa 3asiBICHHON IIEIIH;

12) ymenuem ucHosb30BaTh U AHATU3UPOBATH KOHTEKCTHI, TIpe/jlaraeMble B yCIOBHH 3aaHHiA.
IIpenmeTHble pe3yJIbTaThI
B cocraBe mpeaMeTHBIX pe3ysbTaTOB IO OCBOEHHUIO 0053aTEILHOTO COAEPIKAHUS, YCTaHOBJIEHHOI'O
JMaHHOUM pabodell mpOTrpaMMOii, BBIICISIFOT: OCBOCHHBIE 00yUYarOIIMMUCS HAyYHbIC 3HAHUS, YMEHUS H
crocoObl JelcTBUH, criequduueckue Uis MpeIMeTHON o0snacTu «XHUMUS», BUIBlI AEATEIBHOCTU IO
MIOJIyUEHUIO HOBOI'O 3HAHMSI, €r0 MHTEPIPETAlUU, NMpeoOpa3oBaHUIO U NPUMEHEHHUIO B PA3JIMYHBIX
y4€OHBIX U HOBBIX CUTYaLlUsX.
IIpenmerHble pe3ynabTaThl MPECTABICHBI MO TojaM OOyuYeHHs U OTpakalT Cc(HOPMUPOBAHHOCTH Y
00y4aroIuXxcsl CIeIYOUIMX YMEHHM:

8 KJIACC

1) PAaCKpBIBATh CMBICI OCHOBHBIX XMMMUYECKUX MOHATUN: aTOM, MOJEKYJa, XUMHUUECKUI 3JIEMEHT,
IIPOCTOE BEIIECTBO, CJIOKHOE BELIECTBO, CMECh (OJHOPOAHAS. U HEOJHOPOJHAs), BaJICHTHOCTbD,
OTHOCHTEJIbHAS aTOMHAsl M MOJIEKYJIIpHAasl Macca, KOJIMYECTBO BEIECTBa, MOJIb, MOJISIpHAs Macca,
MaccoBasi 10l XMMHUYECKOTO 3JEMEHTa B COECIUHEHUH, MOJIAPHBIM O00BEM, OKCHJ, KHUCIOTa,
OCHOBAaHME, COJIb, 3JIEKTPOOTPHULATEIBHOCTb, CTENEHb OKHUCJICHUS, XHUMHUYECKas peakuus,
KJIacCU(UKALMs PEaKIUi: peakluu COEAMHEHHUS, PEeaKIMM Pa3JIokKEeHUs, peakluu 3aMelIeHMUs,
peakuuu oOMeHa, 3K30- U SHAOTEPMUUECKUE PEAKIIUU; TEIUIOBOH 3((eKT peakiuu; siipo aToMma,
AIIEKTPOHHBIN CJIOM aToMa, aTOMHas OpOuTalb, paJuyC aTOMa, XMMHUYECKas CBs3b, NOJSpHAs U
HENOJISIpHAsl KOBAJIEHTHAs CBA3b, HOHHAs CBSI3b, MOH, KaTHMOH, aHUOH, PacTBOP, MaccoBas J0JIs
BellecTBa (MTPOLICHTHAs KOHIIEHTpAIls) B PaCTBOPE;

2) HIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XHUMHYCCKHUX MMOHATHN (CM. II. 1) U NPUMCHATb 3TH
MOHATHA IMPU OITMCAHUHU BCUICCTB U UX MPEBPAILICHHU,

3) HCIIOJIB30BATh XHMHUUYCCKYIO CHUMBOJIMKY IJId COCTAaBJICHHUS Q)OpMyJI BCIICCTB H ypaBHeHI/Iﬁ
XUMHYCCKUX PCAKINH,

4) ONnpeaACiIsITb BAJICHTHOCTb ATOMOB 3JICMCHTOB B 6I/IHapHLIX COCIMHCHHUAX, CTCIICHb OKHCIICHUA

AIIEMEHTOB B OMHApHBIX COEJUHEHMSX; MPUHAJIEKHOCTh BELIECTB K ONpeAeIEHHOMY KJaccy
COEMHEHUH 1o GopMyNaM; BUJ XUMHUUECKOHN CBA3H (KOBAJIEHTHAs U MOHHAs) B HEOPTaHUUECKUX
COETUHEHUSIX;



5)

packpsiBaTh cMmbich [lepuoauueckoro 3akona JI. . MenaeneeBa: 1eMOHCTpUPOBATh MIOHUMAHUE
NEPUOANYECKON 3aBUCHUMOCTH CBOWCTB XUMHYECKMX JJIEMEHTOB OT HX IIOJOKEHUS B
[Tepuoanueckoii cucTeme; 3aKOHOB COXPAHEHHS MAacChl BEIIECTB, TOCTOSHCTBA COCTaBa, aTOMHO-
MOJICKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaJpO; ONMHUCHIBATH M XapaKTEPU30BaTh TAOIUYHYIO (hopMy
[Tepuoanyueckoit cuCTEMbI XUMUYECKUX 3JIEMEHTOB: Pa3JInyaTh NOHITUS «TJIaBHAs noarpymnmna (A-
rpynma)» u «mnodoyHas noxarpymma (b-rpynma)», manbie n OonblIMe MEPHOABI; COOTHOCHUTH
0003Ha4YeHHsI, KOTOPbIE UMEIOTCS B TaOIUIIE

((HepI/IO,Z[I/I‘IeCKaH cucreMa XHUMHUYCCKHX JJICMCHTOB Z[ n. MeHz[eJIeeBa» C 4YHCIOBBIMH
XAPaAKTCPUCTUKAMH CTPOCHHA ATOMOB XUMHYCCKUX 3JICMCHTOB (COCTaB " 3apsan aapa, 06mee YHCII0
OJICKTPOHOB U pacpCACICHUC UX I10 3JICKTPOHHBIM CJ'IOHM);

6)
7)

8)
9)

10)

11)

1)

KJIACCU(UITUPOBATh XUMHUYECKUE AJIEMEHTHI, HEOPTaHUYCCKUE BEIIECTBA; XUMUYCCKUE PEaAKIINH
(110 4KCIy ¥ COCTaBY YYacTBYIOLIUX B PEAKIIMU BELIECTB, MO TEIIIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XWMHUYECKUE CBOMCTBA BEUIECTB PA3IMYHBIX KJIACCOB,
MIOATBEP K 1asl ONMCAHUE TPUMEPAMU MOJIEKYJIIPHBIX YPABHEHUIN COOTBETCTBYIOLIMX XUMHUECKUX
peakui;

IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOI'O COCTaBa; BO3MOYKHOCTH
IIPOTEKAHUs XUMUYECKHUX IIPEBPAILECHUN B PA3JIMYHBIX YCIOBUIX;

BBIUNCIIATh OTHOCUTENBHYI0 MOJEKYJSIPHYIO M MOJSPHYK) MAcChl BEIIECTB; MACCOBYHO IOJIIO
XMMHUYECKOI0 3JIeMEHTa Mo (opMysie COEIMHEHMs; MAaCCOBYIO JOJIO BELIECTBA B PACTBOPE;
IIPOBOJIUTH PACYETHI 110 YPABHEHUIO XMMHUYECKOM PEaKIUK;

IIPUMEHATH OCHOBHBIE OIEPALUU MBICIUTEIBLHONU ACATEIbHOCTH — AHAJIW3 U CUHTE3, CPaBHEHHUE,
00001IeHne, CUCTEMAaTH3AIHIO, KIIAaCCH(DUKALINIO, BHISBJICHUE IPUIMHHO-CIICJICTBEHHBIX CBSI3EH —
JUIsL U3y4EHUS CBOMCTB BEUIECTB M XUMHYECKHMX pPEaKUUH; €CTECTBEHHO-Hay4YHbIE METOJbI
MIO3HAHUS — HA0JII0IEHUE, U3MEPEHHE, MOJEIINPOBAHNE, SKCIIEPUMEHT (peaibHbIN U MBICIICHHBIN);

cJIeZIoBaTh MpaBWIaM MOJIb30BAHUSA XUMHUYECKOH Mocynoi 1 1abopaTOpHBIM 000py/IOBaHHEM, a
TaK)Ke MpaBuiIaM OOpallleHus C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU 10 BBIOJHEHHUIO
7a00paTOPHBIX XMMUYECKHX OIBITOB MO MOJYYEHHIO U COOMpPAHUIO Ta3000pa3HbIX BEIIECTB
(Bomoposla M KHCIIOpOJa), MPUTOTOBJIEHUIO PACTBOPOB C ONPEAEIEHHON MaccoBOW jaonei
pacTBOPEHHOIO BEUIECTBA; IUIAHUPOBAaTh M IPOBOAUTh XUMHYECKHE OKCIEPUMEHTHI 110
pacIrio3HaBaHUIO PACTBOPOB IIENIOYEH W KHUCIOT C TOMOIIBI0 HHIUKATOPOB (JIAKMYC,
benondranzent, METUIOPAHXK U Jp.).

9 KJIACC

pPacKkpbiBaTb CMBICII OCHOBHBIX XHUMHWYCCKUX MOHATUM: KOBaJCHTHAs noJjisipHad  CBA3b,
KOBAJICHTHAd HCIOJIKIpHad CBA3b, HWOHHAA CBA3b, MCTALJIMYECKad CBA3b, KAaTWUOH, AHWOH,
SJICKTPOJJUT U HEOJICKTPOJIUT, DJICKTPOJIUTHUUCCKAA AUCCOLMUAlUA, PCAKIIMU HMOHHOI'O 06MCH3.,
OKHCIIUTECIIb U BOCCTAaHOBHUTCIIb,



2)
3)

4)

5)

6)

7)

8)

9)

10)

11)

MCIIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY ISl COCTaBJIeHUs (hOpMYJT BELIECTB, HIOHHBIX YpaBHEHUN
U YpaBHEHUI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH;

OTIpEeeNATh BaJICHTHOCTh U CTEIIEHb OKUCIICHUS aTOMOB XMMHYECKHUX 3JIEMEHTOB B COCTUHEHUSIX
Pa3IMYHOIO COCTaBa; IPUHAJIEKHOCTh BEIIECTB K OINPENEICHHOMY KJIACCy COSAUHEHMM; BUIbI
XUMHUYECKON CBSA3M (KOBAJICHTHOW, MOHHOM, METAJUIMYECKOM) B HEOPraHMYECKUX COEIMHEHUSX;
3apsJ MOHA; XapakTep cpebl B BOJHBIX pacTBOpax KUCJIOT U IIEJI0YeH;

O0BSACHATH OOLIME 3aKOHOMEPHOCTH B H3MEHEHMHM CBOWCTB XMMHMUYECKUX DJIEMEHTOB M HX
COCMHEHUH B IpeJiesiaX MaJIbIX NEPUOJIOB U TTIABHBIX MOJATPYII C YY€TOM CTPOCHUS X aTOMOB;
KJIaCCU(UIIUPOBATh XMUMHYECKHE peakuuu (10 H3MEHEHHMIO CTENeHEeW OKHCIIEHHS aTOMOB
XUMHUYECKHX 3JIEMEHTOB); OTPENEIATh N3YUSCHHBIC TUITBI XUMUYECKUX PEaKIuii;

COCTaBIISITh MOJICKYJIIPHBIE YpaBHEHUS pEaKlMid, XapaKTepHU3yIIlIue XHUMHUYECKHE CBOICTBa
MPOCTHIX BEIIECTB, 0Opa30BaHHBIX 3ieMeHTaMu- Hemetaiamu |VA-VIIA noarpynn (yriepon,
KpeMHH#, azort, dochop, cepa, xiop), anmemeHTamu-metaiamMu [A—IIA noarpynn (HaTpui,
KaJIMii, MarHui, Kajabllui, ATIOMUHUIN), @ TAKXKe Kelle3a;

XapaKTepu30BaTh (PU3NYECKHE U XMMUYECKHE CBOWMCTBA aMMMaKa, U YIJIEKUCIIOTO raza, B TOM
yrcue, JUisi 00OOCHOBAaHHUS CIMOCOOOB WX COOMpaHMS WM PACHO3HABAHUS MpPHU IOJYYECHUH B
nabopaTopuu;

XapaKkTepu30BaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOWMCTBA BEIIECTB PA3IMYHBIX KIIACCOB,
MOATBEPXKJAs dSTO  ONUCaHWE TMpPUMEpaMH  MOJEKYISPHBIX W  HOHHBIX  YpaBHEHH
COOTBETCTBYIOIINX XUMUYECKUX PEaKIIii;

COCTaBIISITh YPaBHEHUS: DIICKTPOIUTHUECKOMN IUCCOIMALINY KUCTIOT, IIEJI04Yei U COJeil; MOTHbIE U
COKpAIllCHHBbIE  ypaBHEHHS pEaKIWid HOHHOTO OOMEHAa; peakuui, IMOATBEPKIAIOIINX
CYIIIECTBOBaHHE F€HETHUECKOM CBS3U MEX/y BEIIECTBAMU PA3IMUHBIX KJIACCOB;

ClIe10BaTh MpaBUjIaM MOJIb30BAaHUS XMMHUUYECKOM MOCYI0M U J1abopaTOpHBIM 00OpYyIOBaHUEM, a
TaKXe MpaBUiIaM 0OpallleHHs! C BEIIeCTBAMH B COOTBETCTBUU ¢ MHCTPYKIHUSAMHM IO BBIIIOJIHEHUIO
71a00paTOPHBIX XUMHUYECKHX OMNBITOB IO MOJIYYEHHI0 M COOMpaHMIO Ta3000pa3HbIX BEIIECTB
(aMMHaka M YIJIEKUCIOro rasa) (Ipu HaJUYMU BO3MOXKHOCTU HJIM TPOBOJAUTH BHUPTYaJbHbIE
nabopaTopHbIe paboThI);

OPOBOJIUTh PEAKLUUH, MOATBEPXKJIAIOIINE KAueCTBEHHBIM COCTaB pPAa3JIMYHBIX BEIIECTB:
pacro3HaBaTh OIBITHBIM TMYTEM: XJIOPUI-, UOAUA-, Cylbdar-, kapOoHaT-, cuiukat-, (ocdar-
AQHUOHBI, TUAPOKCUA-WOHBI, KATHOH aMMOHMS W KaTHOHBI METaUIOB (MarHus, KaJbIIHs,
amomunus, xkenesa (II) u (III), menu (II), nuHka), mpucyTcTByIOMME B BOAHBIX PacTBOpax
HEOPraHMYECKUX BELIECTB; MOATBEpKAAoNe aM()OTepHbIE CBOMCTBA OKCUAOB U TUIAPOKCHJIOB
TIOMUHUS, ¥ TIUHKA (TIPH HATMYAW BO3MOKHOCTH WM MTPOBOJUTH BUPTYaJbHBIE JTa00OpaTOpHEIE
paboThI);



12)

13)

14)

IIPOBOJUTH XUMHUYECKHE HKCIIEPUMEHTHI: OIBITHI, HUIIOCTPUPYIOLINE MPU3HAKU TPOTEKAHUS
peakiuii HOHHOrO 0OMeHa; OIPeAEICHUE XapaKTepa Cpe/ibl B pacTBOPaX KUCIOT U IIENIOUEH C
IIOMOLIBI0  HWHAMKATOPOB;  PEIICHHWE  JKCHEPUMEHTAJIbHBIX  33Jad IO  TEMeE
«QIIeKTponuTHYeCcKass auccouuanusy. V3ydeHue CBOWCTB COJISHOM KHCIOTBI; W3Yy4EHUE
XMMHUYECKMX CBOMCTB pa30aBICHHON CEpHOMl  KHCIOTBI; IOJy4YeHHE, COOMpaHue,
pacno3HaBaHME aMMHAKa, YIVIEKUCIOIO Ta3a M H3YYEHHE HX CBOMCTB; HCCIECJOBAHME
aM(QOTEpHBIX CBOMCTB T'MIPOKCHIOB AIIOMHMHHUSA M IIMHKA; PELIEHHE SKCIEePUMEHTAIbHBIX
3a/1a4 1o TeMe «BakHelIe HeMeTalulbl U UX COSAUHEHUsD», PEIICHUE SKCIIEPUMEHTaIbHbIX
3aja4 1o Teme «BaxkHelye MeTaluIbl U UX COSAMHEHMs» (IPU HAJIMYUHU BO3MOXHOCTH HIIU
MIPOBOJIUTH BUPTYaJIbHBIE JTA0OpPaTOpHBIE PaOOTHI);

HAOJMIOAaTh ¥ ONHCHIBATH XHMMHYECKHE OSKCIIEPUMEHTHI (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB): OIBITHl, WIUTIOCTPUPYIOUIHE (PHU3MUECKHEe M XUMHUYECKHMX CBOWMCTBA
raJIOTCHOB U MX COCAMHEHUH (BO3MOXKHO HCIIOIh30BAHUE BUICOMATEPHAIIOB); 03HAKOMIICHUE
¢ oOpasmamu XJOPUAOB (TajJOre€HUJOB); O3HAKOMIIEHHE C MOJIECTSIMU KPUCTAJUIMYECKHUX
PEIIETOK HEOPTaHUYECKUX BEIIECTB: METAIUIOB U HEMETAIIOB (TpaduTa U aiMasa), CII0KHBIX
BELIECTB (XJIOPUJIA HATPHS); OMBITHI, WILTIOCTPUPYIOIINE 3aBUCUMOCTh CKOPOCTU XUMUYECKOM
peakiMu OT BO3JCHCTBHS Pa3jIMYHBIX (PAKTOPOB; HCCICAOBAHUE OSJICKTPOIPOBOIHOCTH
PacTBOPOB BEIIECTB; OMBITHI, WILTIOCTPUPYIOIINE MPOIECC TUCCOIUAIINN KUCIIOT, MIeI04Yel 1
coJieii (BO3MOYKHO HCIIOJIb30BAHKUE BHICOMATEPUAIIOB); 03HAKOMIICHHE C 00pa3liaMHi METaJlJIOB
Y CIIABOB; U3YYCHUE PE3YJIbTATOB KOPPO3UU METAJIOB, B3AMMOCHCTBHSI OKCH/Ia KAIBIIHS C
BOJIOH, Tpoliecca TOpPEHHsS JKeile3a B KUCIOpojae  (BO3MOXKHO — HCIOJIb30BaHUE
BUJICOMATEPHAIIOB); OTIBITHI, WJUTIOCTPUPYIOIIHE IPUMEPHI OKHUCJIUTEIHHO-
BOCCTAaHOBUTEIIBHBIX PEAKIUIl: TOPEHUE, PEAKIINH PA3JIOKCHHSI, COSTUHEHIS; 03HAKOMIICHHE
¢ oOpaslaMu cepbl U €€ COeTMHEHUSIMHU; O3HAKOMIIEHUE ¢ (PM3MYECKUMHU CBOWCTBAMH a30Ta,
dbochopa u ux coeauHEHUN (BO3MOXKHO HCIIOJIH30BAHHUE BHUICOMATEPUATIOB), C 0Opa3laMu
ynoOpeHuil; B3auMo/IelicTBUE KOHIIEHTPUPOBAHHON a30THOM KHUCIOTHI C MEIbIO; U3y4YCHHE
MoJIeNIell KPHUCTAITMUECKUX PEIIeTOK anMasa, rpadura, MOJeKylsl (ylaepeHa, MOJEKyI
OpPraHMYECKUX BEIIECTB; O3HAKOMIIEHHE C IPOILIECCOM aaCcOpPOIMH PACTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YTJIEM W YCTPOWCTBOM MPOTHBOTra3a; O3HAKOMJICHHE C TIPOJYKIIHEH
CHJIMKATHON MPOMBIIUIEHHOCTH; MTPOLIECCHI OKPAIIMBAHUS [JIAMEHH KAaTHOHAMH METaJUIOB;

WCIIOJIb30BaTh IOJIyY€HHbIE XMMUYECKHE 3HAHUS B PA3IMYHBIX CUTYaLMSIX: MPUMEHEHHUS
BEIIIECTB U MaTE€PUAJIOB B OBITY, CEILCKOM XO3sICTBE, HA TPOU3BOJICTBE, B IPOLIECCE PEIICHUS
MPaKTUYECKHX 3a7a4 B [MOBCEHEBHOM JKU3HU, MPEAYNPEKICHUS SIBJICHUHN, HAHOCSILUX Bpea
3/I0pPOBBIO 4YEJOBEKAa U OKPYXKAWOLIEH cpene; NPUMEHEHUs MPOAYKTOB TepepaboTKu
MPUPOJHBIX HCTOYHUKOB YIJIEBOAOPOJOB (yroyib, MPUPOJHBIA Ta3, HedTb) B OBITY H
MPOMBIIIJICHHOCTH; 3HaYEeHUs )KUPOB, OEJIKOB, YIIIEBOJIOB JUIs OPraHU3Ma YeJI0BEKa;



TEMATHYECKOE INTAHUPOBAHHUE

8 KUJIACC
Ne HaumenoBanme KosnuyecTBo 4yacoB Conep:xanue 00yueHust OcHOBHBbIE BHbI AeSITEJIbHOCTH DJIeKTPOHHbIE
n/ pa3iesioB U TeM Bcero  Kourpo NpakTHuec odyqaromuxcs (uudposrie)
1| MPOTrpaMMBbI JLHLIE KHe paGoTbI o0pa3oBare/ibHbIE
padoThI pecypcbi
Paznen 1. IlepBoHayanbHble XHMUYECKUE MOHITHUS
1.1  Xwumus — BaxHas 5 0 2 [Ipenmer xumun. Pons xumun | PackpbIBaTh CMBICH H3y4aeMbIX Bubmmorexa [IOK

o0nactb
€CTECTBO3HAHUSA U
MPaKTUYECKOUN
JESITeIbHOCTH
YyeJoBeKa

B JKU3HM YejloBeKa. XUMUs B
cucreMe Hayk. Tena u
BelecTBa. Pusuueckue
CBOICTBA BEIIECTB.
ArperaTHOe COCTOSTHHE
Bemiects. [loHsTHE O MeTOHAX
MMO3HAHUS B XUMHH. UHCThIC
BemiecTBa 1 cMecH. CriocoOsr
pasaeneHus cMecel.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

3HAKOMCTBO C XUMUYECKOM
MOCYJI0H, C IpaBUIIaMH
paboTs! B 1a00paTOpUN U
nprueMaMu oOpaIIeHus C
1a00paTOPHBIM
000pyI0BaHUEM.
®dusnyecKue CBONUCTBA
00pa3IoB HEOPTAHUIECKUX
BEIIIECTB — METAJJIOB U
HEMETAJLIOB.

CriocoOwI pa3fienieHus cmecei
(¢pumpTpOBaHUE,
BBITIApWBAHUE, TACTUILISIIHS,
xpomarorpadus).
Jlabopamopuvie onvimol:

MOHSATUM.

PackpsIBaTh poJib XMMUH B
IIPUPOJE U )KU3HU YEJIOBEKa, €€
CBSI3b C IPYTUMH HayKaMu.
PazmiuaTh 4KcThIE BelecTBa U
CMECH; OTHOPOJHBIE U
HEOJHOPOAHBIE CMECH.
Paznmnyuats pusnueckue u
XUMHUYECKHE SBICHHS.
CrenoBatb anropurMam
WCTIONIb30BaHMS
9KCTIEPUMEHTAJIbHBIX METO/IOB —
HaOJIOICHUS U IKCTIEPUMEHTA.
HaGmonarh 1 onuceiBaTh
0OBEKTHI P MIPOBEACHUU
JIEMOHCTpaIUi 1 JJADOpaTOPHBIX
OTIBITOB 110 U3YYEHHIO
(pu3MUECKUX CBOHCTB BEIIECTB,
CIOCO0O0B pa3JieNieHns1 cMecel
BEIIIECTB.

IIpoBOAUTHE XUMHUUYECKUI
9KCHEPUMEHT NIPH pa3ieieHUN
cMecelt (Ha mpuMepe OYUCTKH
MTOBAPEHHOM COJIH) B X0/1e
MPaKTUIeCKOr paboThl Ne 2.
CienoBarhb npaBuiIaM
TIOJIb30BAHUS] XUMUUECKOM

https://m.edsoo.ru/7f418
37c
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W3zy4enue n onucanue
(U3MYECKUX CBOMCTB
00pa3I0B HEOPraHNYECKUX
BEIIIECTB.

Wzyuenune cnocoboB
pas3zmeneHus cMmeceit (¢
TTOMOIIBI0 MAarHATA).
Ipakmuueckue pabomoi:

Ne 1. IIpaBuna paboTeI B
n1abopaTopuu 1 IPUEMBI
oOparmieHus ¢ 1abopaTOpHBIM
000pyIOBaHUEM.

Ne 2. Pasznenenue cMmeceit (Ha
IIpUMepe OYHCTKH MOBAPEHHOU

COJIN)

nocyznoit n 1abopaTopHbIM
000pyIOBaHUEM, a TAKIKE
npaBUJIaM OOpalleHus ¢
XMMHYECKHMH BEIIECTBAMH B
COOTBETCTBHH C HHCTPYKIIHEH
MIPH BHITTOJTHEHUH PaKTHIECKON
pabotsr Ne 1.

BeicTpanBath pa3BEpHYThIE

MUCbMEHHBIE U YCTHBIE OTBETHI C
0TI0pPOif Ha HH(POPMAIIHIO U3
yueOHHKa U CIIPAaBOYHBIX
MaTepuaoB, TPaMOTHO
HCTIONIb30BATh N3yUCHHBIN
MOHSTUMHBIN anmapar Kypca
XUMHH

1.2

BemectBa u
XUMHYECKHE
peaxmn

15

ATOMBI U MOJIEKYJIBI.
XUMUYECKHUE DJICMEHTEI.
CHMBOJIBI XMMHYECKHUX
31eMeHTOoB. [IpocTsie u
CJIOJKHBIE BenlecTBa. ATOMHO-
MOJIEKYJISIPHOE YUCHHE.
Xumuueckasi popmyiia.
BanentHoCcTh aTOMOB
XUMHYECKHX DJIEMEHTOB.
3aKoH ITOCTOSIHCTBA COCTaBa
BeniecTB. OTHOCUTEIbHAS
aTOMHas Macca.
OTHOCHTEITbHAS
MOJIEKYJISIpHas Macca.
MaccoBas 10JI1 XUMAYECKOTO
3JIEMEHTa B COCIMHCHHUH
KomuuectBo BemectBa. Moib.
MousipHast macca.
BzauMocBs3p kKonmnuecTBa,
MacChl M 9Hclia CTPYKTYPHBIX
eIMHUI] BelecTBa. Pacyérel mo
(hopMyiaM XUMHYECKUX
COCIUHCHUM.

PaccraBnsate k03¢ GHULIUEHTH B
YPaBHEHHAX XUMHUYECKUX
peakuui.

HaGmonath 1 onuceIBaTh
00BEKTHI IPH POBEACHUH
JIEMOHCTpaNui 1 J1abopaTOpHBIX
OTIBITOB.

ITpoBOIUTH BEIYUCICHHS 1O
(hopmynaM XUMUYECKHX
COEIMHEHUH U ypaBHEHUSAM
XUMUYECKUX PEaKIHil.
IIpuMeHsITh €CTECTBEHHO-
Hay4YHBIC METO/bI O3HAHMS (B
TOM 4HcIie HaOmoeHue,
MOJIEINPOBaHKE, IKCIIEPUMEHT U
OCHOBHBIE OIepalnuu
MBICIUTENBHON AEATENbHOCTU
(cpaBHeHHe, KIaccuUKanms)
BricTpanuBath pa3BEpHyThIE
MUCHMEHHBIE B YCTHBIE OTBETHI C
OTIOpOii HAa HHPOPMAITHIO U3
y49e0HHKA U CIIPABOYHBIX
MaTepHajoB, TPAMOTHO
HCIOJIb30BaTh U3Y4YEHHBII

Bubnmoreka IIOK
https://m.edsoo.ru/7f41
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duznyeckue 1 XUMUUECKUe MOHSITUMHBIN anmapat Kypca
SIBJICHUS. XUMUYecKast XUMUH
peakuus u e€ Npu3Haku. 3aKOH
COXpaHEHHUSI MaCChl BELIECTB.
XUMUYECKUE YpaBHEHHUSI.
Krnaccudukarms XuMIaecKux
peaxmmii (CoeTMHEHMUS,
Ppa3ioKeHus, 3aMeIICHNS,
oOMeHa).

Xumuuecxkuii 3kcnepumenm:
Jlemoncmpayuu:

®dusnueckue CBONCTBA
00pa3I0B HEOPraHUYECKUX
BEIIECTB — METAJIOB U
HEMETaJJIOB.

OO0pa3sibl BelIeCTB
KOJIMYECTBOM | MOJIb.
Ou3rYecKue SBICHAS
(TmaBitleHME BOCKA, TasTHHE
JbIIa, pacTUPaHUE caXxapa B
CTYIIKE, KHIICHUE U
KOHJICHCAIIHS BOJIBI).
XUMHUYECKHUE SBJICHUS
(ropenwue cBeuw,
IIPOKAJIMBAaHUE MEJIHOM
IIPOBOJIOKHU, B3aUMOJCIICTBUE
COJbl UJIM MEJa C COJISTHOM
KHUCIIOTOM).

HabmroneHne npu3HakoB
MIPOTCKAHUS

XUMHYCCKHUX PEaKIHHA
(pasnoxeHue caxapa,
B3aUMO/JICHCTBUE CEPHOMU
KHCJIOTHI C XJIOPUAOM Oapwus,
TOJIY9CHUE U Pa3IoKeHUE
ruapokcuaa meau (1) mpu
HarpeBaHHHU, B3aUMOJICHCTBHE
JKese3a ¢ pacTBOPOM COJIU
mean (II).

OmnBITHI, WILTIOCTPUPYIOIINE
3aKOH COXpaHEeHUs MacChl.




Jlabopamopnuie onvimoi:
Co3naHue Mozenel MoJlIeKyn
(IwapocTep>KHEBBIX).
Omnucanue HU3NUECKUX
CBOWCTB 00pa3IoB
HEOPTaHMYECKUX BEIIECTB —
METaJUIOB ¥ HEMETAJIIOB.
Habmronenne pusmaeckux
(TutaBNeHUE BOCKA, TasHUE
JIb/1a) B XUMHAYECKHUX (TOpEeHUE
CBEYH, MPOKaJMBAHNUE MEIHOM
MIPOBOJIOKH) SIBICHUH.
HaGmronenue u onucanue
MPU3HAKOB TPOTCKAHUS
XUMHUUYECKUX PEaKLH pa3HbIX
THUIIOB.

Buiuucnenus:

OTHOCHUTENILHOM
MOJIEKYJISIPHOM MacChl
BEIICCTB, MOJSIPHOH MAacCHI,
MAacCHI BEIIECTB, MacChl U
KOJIMYECTBA BEIECTBA;
MacCOBOM J0JIM XUMUYECKOTO
3jIeMeHTa 1o hopmyIie
COCIMHECHUS, [IOYPABHCHUAM
XUMHUYECKUX PEaKIii:
KOJIMYECTBA, MacChl BELIECTBA
IO U3BECTHOMY KOJIMYECTBY,
Macce PeareHTOB WIIH
MIPOAYKTOB PEAKIINU

Hroro no paszneny

20

Pasnen 2. BaxxHeiimue npe

2.1 Boznyx. Kucnopo.
ITonsTre 06

OKCuaax

ACTABUTE/IH HCOPTAaHUYECCKHUX BEIIECTB

6 0 0

Bozayx — cmecs razos. Cocras
Bo3ayxa. Kucnopon — anemeHt
U TIPOCTOE BEILECTBO.
Haxoxnenue kucnopona B
pupoze, GU3NIECKue u
XUMHUUYECKHE CBOMCTBA

Hcnonp30BaTh XUMHYECKYIO
CUMBOJIHKY JAJISI COCTaBIECHUS
(hopmy1 BelecTB, MOJIEKYJISIPHBIX
YPaBHEHUH XUMUYECKUX PEAKLUN
C y4acTHEM KHUCIOPOJa.

Bbutnuoreka IJOK
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(peakiuu ropenus). OKCUJIBL.
IIpumenenue kuciopona.
Cnoco0bI osy4eHus
KHCIJIOpO/a B TabopaTtopuu U
TIPOMBIIICHHOCTH.
Kpyrosopot kucioposa B
npupoze. O30H — auIOTPOIHAS
MOIU(UKAIS KHCIOPOAA.
TemnoBoit a3 ekt
XUMHUYECKON peakLnH,
TEPMOXUMHYECKUE YPAaBHCHHS,
9K30- M DHJOTEPMHUYECKHUE
peakuuu. Tomnuso: yroys u
MeTaH. 3arps3HeHne BO3/IyXa,
yCUIJIEHHE TTAPHUKOBOTO
a¢dexTa, paspyicHue
030HOBOTO CJIOS.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:
KauectBeHHOE OTIpeneneHme
COJIepKaHUS KUCIOPO/a B
BO3IyX€

[Monyuenue, cobupanue,
pacrio3HaBaHue U U3y4eHHe
CBOMCTB KHCJIOpO/A.
Habmronenne B3anMOAEHCTBHS
BEILIECTB C KUCIIOPOAOM U
YCJ10BUS BO3SHUKHOBCHUSA U
MIPEeKpaIICHUS TOPCHHUS
(moxapa).

JIabopaTOpHBIi OIIBIT:
OsHakomiieHne ¢ obpa3uamu
OKCHJIOB U OIIMCaHNE UX
CBOWUCTB.

[IpaxTrnueckas pabora:

Ne 3. Tlomyuenne u coOupanue
KHCJIOPO/Ia, U3YUEHUE €ro
CBOIICTB.

Brruncnenus:

MOJIEKYJISIPHOM MaccChl
KHCJIOPOJIA M 030Ha Ha

XapakTepu3oBath (ONUCHIBATE)
COCTaB BO31yXa, (pusznueckue u
XUMHYECKHE CBOWCTBA
KHCJIOPOAA, CIIOCOOBI €ro
MOJYYESHHUS, IPUMEHEHHE U
3HAUCHHE B MPUPOJIE U JKU3HH
YeIoBeKa.

CpaBHHUBATH PEAKINH TOPEHUS 1
MEUIEHHOTO OKHCIJICHHS.
OOBACHATH CYITHOCTD
9KOJIOTUYECKHX MpodIIeMm,
CBSI3aHHBIX C 3arpsi3HEHUEM
BO3YyXa.

CrnenoBath IpaBuiIaM
6e3onacHoil paboThI B
nabopaTopuu Ipu
HCIOJIb30BaHUU XUMUYECKOM
MOCYZbI ¥ 000pyJOBaHMS, a
TaKKe TpaBUIaM 0OpaIieHus ¢
TOPIOYMMH BEIIECTBAMH.
[TanMpoBaTh 1 OCYIIECTBIATH Ha
MPaKTHKE XUMHIECKUE
SKCHEPUMEHTHI peaKInil

MIPOBOJIUTH HAOIOIEHNUS, IeTIaTh
BBIBOJIBI 110 pe3yIbTaTaM
9KCIEPUMEHTA NIPH NIPOBEIACHUU
1a60PaATOPHBIX OTBITOB U
MPAaKTUIECKOI pabOoTHL.
BbIyucasTe KOIMYECTBO
BelecTBa, 00BEM rasa Imo
thopmynam.

VY4acTBOBaTh B COBMECTHOI
pabore B rpymre.

BricTpanuBath pa3BEpHyThIE
MUCHMEHHBIE B YCTHBIE OTBETHI C
OTIOpOii HAa HHPOPMAITHIO U3
y9e0HHKA U CIIPABOYHBIX
MaTepHajoB, TPAMOTHO
HCIOJIb30BaTh U3Y4YEHHBII




OCHOBaHUU aTOMHOM MacChl
XUMHNYCCKOTI'O 3JICMCHTA,
KOJIM4YeCTBAa, MaCChl BEIICCTBa
0 YpaBHCHUSAM XUMUYCCKUX

MOHSITUMHBIN anmapat Kypca
XUMUHU

2.2

Bonopoa.Ilonstue
0 KHCJIOTax U
COJIAX

Bonopoa — anemeHT u mpocToe
BelecTBo. HaxoxaeHue
BOJIOpOJIa B IPUPO/IE,
(usnUecKue U XUMUICCKHE
CBOICTBa, MPUMEHEHUE,
CTHOCOOBI TIOTY4CHUS.
KucnoTe u conm.
MomnsipHBI 00BEM Ta30B.
Pacuérsl 10 XMMHUYECKUM
YpaBHCHHSM.

XUMUYECKUH SKCTIEPUMEHT:
JeMoHcTpauu:
[Monyuenue, cobupanue u

pacrno3HaBaHHe BOJOPOJIa.
BzaumoneiictBue Bogopojia ¢
oxcuaom meau (11).
JIabopaToOpHBIi OIIBIT:
BzaumoneiicTBre KHCIIOT ¢
MeTallJIaMH.

[IpakTrdeckas padora:

Ne 4. Tlomyuenne u cobupanue
BOJIOPOJIa, U3YUCHHE €r0
CBOMCTB.

Brruncnenns:

00bEMa, KOJIMYECTBA BEIECTBA
ra3a o €ro u3BeCTHOMY
KOJIMYECTBY BEIIECTBA WIIH
00BEMY;

00BEMOB Tra30B 10 YPAaBHCHHIO
peakury Ha OCHOBE 3aKOHa
00BEMHBIX OTHOIIEHUH

razoB

PackpeIBaTh CMBICIT H3y4aeMBIX
MOHATHH U IPUMEHSTh 3TH
MOHSATHUS TIPH ONTUCAHUN
CBOMCTB BEIECTB U UX
[IPEBPALLEHUM.
XapaxTepu30BaTh (ONHCHIBATH)
(usnueckre 1 XUMHYECKHE
CBOMCTBa BOAOPO/a, CIIOCOOBI
€ro MOoJTy4YCHHUs, IPUMEHEHHE.
Cobupats npubdop s
MOJTY4CHHS BOAOPOIA.
Hcnonp30BaTh XUMHYECKYTO
CHUMBOJTUKY

JUTs cocTaBieHus Gopmyn
BEILIECTB, MOJICKYJISIPHBIX
YPaBHEHUM XMMHUYECKHUX
peaxImii ¢ yaacTHeM BOJIOpoJa.
Bbruncenars MoJsIpHyIo Maccy
BEIIIECTB; KOJMIECTBO
BelecTBa, 00bEM rasa, Maccy
BEIIIECTBA;

[TpoBoanTH pacu€rsl Mo
YpaBHEHHSIM XUMHYECKUX
peaknuii: KoJIu4ecTBa, 00bEMa,
MAacCHI BEIIECTBa MO
W3BECTHOMY KOJHYECTBY,
00BEMY, Macce peareHTOB WIH
MPOJIYKTOB PEaKIHH.
CienoBarhb npaBuiIaM
6e3omnacHoil paboThI B
71abopaTopuu Npu

Bubnuoreka IJOK
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WCTIOJIb30BaHIH XHMHUYIECKOM
MOCYIbI K 000PYAOBaHHUS, &
TaKXKe MpaBuiIaM O0paICHHUS C
TOPIOYMMH BEIICCTBAMH B OBITY.
[TmaHupoBaTh U OCYIIECTBIATH
HA MPAKTHKE XUMUICCKHE
SKCIEPUMEHTHI, IPOBOANTH
HaOJIIOIeHUS, IeNIaTh BEIBOBI
0 pe3yybTaTaM YKCIEPHUMEHTA.
YuacTBOBaTh B COBMECTHOM
pabote B Tpymme

2.3

Bopa. PactBopsl.
ITonsite 00
OCHOBAaHHUSX

PactBopsl. Pons pacTBOpoB B
MIPUPOJE U B )KU3HU YEJIOBEKA.
KpyrosopoT Boasl B ipupoze.
3arpsi3HeHUe NPUPOJHBIX BOI.
OxpaHa ¥ 0YMCTKa IPUPOAHBIX
BOJI.

Hacsimennslie u
HEHACBIIIEHHBIE PACTBOPHI.
PacTBOpHMOCTD BElIECTB B
BoJie. MaccoBas fos
BEIIECTBA B PaCTBOPE.
Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu:
PactBopenue BewiecTs ¢
Ppa3IM4YHON pacTBOPUMOCTBIO.
B3aumoeiicTBue BoJbI ¢
MeTauilaMu (HaTpueM U
KaJbITUEM).

HccnenoBanue pacTBOpoB
KHUCJIOT U HIeJIoYel ¢
TIOMOIIBI0 HHANKATOPOB.
JlabopamopHule onvimul
HccnenoBanue ocobeHHOCTEH
pacTBOpEHUS BELIECTB C
Pa3IM4HON pacTBOPUMOCTHIO.
IIpuroroBneHue pacTBOpOB C
onpeAenéHHON MacCOBOU

PackpeIBaTh CMBICIT H3y4aeMBIX
MOHSTHH U IPUMEHSTh 3TH
MOHSTHS TIPH ONTHUCAHUH CBOIMCTB
BEIIECTB M UX IPEBPAICHHUI.
XapakTepu3oBaTh QU3HICCKUE U
XHUMHUUYECKHUE CBOMCTBA BOJBI, €€
POJIb KaK pacCTBOPHTEIIS B
MPUPOJHBIX MPOILIECCaXx.
CocCTaBmATh ypaBHEHUS
XMMHUUYECKHUX PEAKIMN C y4aCTUEM
BOJIBI.

OOBSICHATD CYIIHOCTD
9KOJIOTUYECKHX MpodIIeMm,
CBSI3aHHBIX C 3arpsi3HEHUEM
MPUPOHBIX BOJ, CIIOCOOBI
OYHCTKH BOJIBI OT IpUMeECEH,
MEpHI IO OXpaHe BOJ[ OT
3arps3HEeHusI.

[TnaHupoBaTh ¥ OCYLIECTBISATH Ha
MPaKTHKE XUMHYECKUE
9KCTIEPUMEHTbI, IPOBOIUTD
HaOJIIOieHUsI, 1€1aTh BEIBOIBI 110
pe3yJbTaTtaM SKCIIepUMEHTA MTPH
MPOBEJICHUH JTa00PaTOPHBIX
OTIBITOB ¥ MIPAKTHYECKOH PabOTHI.
CienoBarb npaBuiIaM
Oe3omnacHoil paboThI B
71a00paTOpHH MpH

bubanoreka [JOK
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OCHOBHBIE KJIACCHI
HEOPTaHHYECKUX
COCAUHECHUM

11

Jl0JIed pacTBOPEHHOIO
BELLECTBA.

[paktryeckas padbora

Ne 5. TlpuroroBnenue
pacTBOPOB C ONPEeNEAEHHON
MaccoBOM foneit
PacTBOPEHHOIO BEILECTBA.
Buruucnenus:

C UCMOJb30BAaHUEM MOHATHUS
«MaccoBas 10 BEIIECTBA B
pacTtBope»

Krnaccudpukarms

HEOPraHUYECKUX COCTUHECHUM.

Oxcuppl. Kinaccudukarnms
OKCHJIOB: coJieoOpa3yroniue
(OCHOBHBIE, KUCIIOTHBIE,
amdoTepHsIe) n
HecoJeo0pa3yromue.
HomeHnknarypa okcumos.
dusnyeckre U XUMHUYECKUE
CBOMCTBA OKCHJIOB.
[NomyyeHne OKCHIOB.
OcuoBanns. Kiaccugpukarms
OCHOBaHHUU: MIETOYU U
HEPACTBOPUMBIE OCHOBAHMUSI.
HomenknaTtypa ocHOBaHUH.
dusznyeckue U XUMHYECKHE
CBOMCTBAa OCHOBAHHH.
ITonyueHne oCHOBaHUM.
Kucnotsl. Knaccudukanums
kucnot. Homenknarypa
KucIoT. Gu3ndeckue u

XAMHYECKHE CBOMCTBA KHCIIOT.

Psin akTMBHOCTH METAIIOB
H.H. bekerosa. Ilonyuyenune
KHUCJIOT.

Commn. Homenkmarypa cosen.

UCTIONB30BaHUH XUMHUYECKOH
MOCYZIbI ¥ 000pYJOBAHHMSI.
IIpoBOIUTH BEIYUCICHHUS C
MIPUMEHEHUEM MOHSTUS
«MaccoBas 101 BEIIeCTBa B
pacTBope».

BricTpanBath pa3BEpHyThIE
MUCbMEHHBIE Y YCTHBIE OTBETHI C
0TI0pOif Ha HH(POPMAIIHIO U3
yueOHHKA U CIIPAaBOYHBIX
MaTepHUaoB, TPaMOTHO
HCIOJIb30BaTh U3Y4YECHHBIN
HNOHATUMHBIN anmnapar Kypca
XUMHUH

Kraccudumnuposats n3ydaemole
BEIIleCTBA 110 COCTaBY U
CBOMCTBaM.

CocraBinsiTh (POPMYJIBI OKCHJIOB,
KHUCJIOT, OCHOBaHUH, coyielt u
Ha3bIBaTh MX 0 MEXKAYHAPOTHON
HOMEHKJIaType.

[IporHo3upoBaTh cBOWCTBa
BEIIIECTB Ha OCHOBE 00IINX
XMUMHUYECKHX CBOWCTB N3yYEHHBIX
KJIaCCOB/TPYIII BEIIECTB, K
KOTOPBIM OHH OTHOCSTCSL.
CocCTaBATh MOJIEKYJISIPHBIE
YPaBHEHHUsI pEaKLui,
WIITIOCTPUPYIOMINX XUMUYIECKHE
CBOMCTBA U CIIOCOOBI OTYYECHUS
BEIIIECTB H3yICHHBIX
KJIACCOB/TPYIIM, a TaKKe
HMOATBEPIKJAOIINX FEHETUUECKYIO
B3aUMOCBSI3b MEXKy HUMH.
ITpon3BOUTH BBEIUUCIIEHUSI 110
YpaBHEHHSIM XUMHYECKUX
peakuui.

[TnanupoBaTh 1 OCYIIECTBISATH Ha
MIPAKTUKE XUMUIECKUE
9KCHEPUMEHTHI, TPOBOANTH

bubanoreka [JOK
https://m.edsoo.ru/7f41

837¢c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Du3nyecKue ¥ XUMUYECKHE
cBoiicTBa coneld. Ilonyuenue
COJICH.

I'enetuyeckas CBS3b MEXKIY
KJIaCCaMHU HEOPraHW4YeCKUX
COCTUHCHUH.

Xumuuecxkuii 3kcnepumenm:
Llemoncmpayuu:

OO6pa31pl HeOPraHUIECKIX
BEIIECTB Pa3IMIHBIX KIIACCOB.
OMNBITHI, WUTIOCTPUPYIOIINE
XHUMHUYECKHE CBOMCTBA KJIAaCCOB
HEOpPraHMYECKUX BEIIECTB.
Jlabopamoprule onvimul
OmnpeneneHne pacTBOPOB
KHCJIOT U ILIENoueH ¢
TIOMOIIBI0 UHANKATOPOB.
N3yuyenue B3auMoIeHCTBUS
KHCJIOT C METaJUIaMH, PeaKIni
HEUTpanu3aLuu.
B3zaumoneiictBue pactBopa
CEpHOU KUCIIOTHI C OKCHIOM
menu (I).

ITonyuenue HEPACTBOPUMBIX
OCHOBaHHH.

BriTecHenune ogHoro MeTajuia
JIPYTUM U3 pacTBOpa COJIH.
Ipaxmuueckas paboma

Ne 6. Pemenne
AKCICPUMEHTANBHBIX 33124 T10
TeMe «BakHelnne Kiaccel
HEOpraHUYeCKHUX
COCIUHECHUITY.

Buiuucnenus:

10 YpaBHEHHSIM XUMUYECKON
peaKIuu: KOJINIecTBa
BelllecTBa, 00bEMa, MacChl 0
HU3BECTHOMY KOJIUYECTBY
BeIECTBa, 00bEMY, Macce
pEeareHToB WM POAYKTOB
peaximu

HaOJII0ICHUS], 1eNaTh BBIBOJIBI IO
pe3ynbTaTtaM SKCIIepUMEHTa MTPpH
MPOBEJICHUH JTa00PaTOPHBIX
OTIBITOB M MPAKTHYECKUX

pabor. CienoBath npaBHiIamMm
Oe3omacHoi paboTHI B
nmabopaTopuu Ipu
HCTIONIb30BaHUN XUMHUIECKON
TOCYIBI ¥ 000PYIZOBAHHUS.
BricTpanuBath pa3BEpHyThIE
IIICBMEHHBIC U YCTHBIE OTBETHI C
OIopoi Ha MHPOPMAIIHIO 3
y4eOHHKA U CIIPaBOYHBIX
MaTepualioB, rPaMOTHO
HCIOJIb30BaTh U3Y4YECHHBIN
HNOHATUMHBIN anmnapar Kypca
XUMHUH




Hroro no paszeny

Pasnen 3. Ilepuoauyeckuii 3akon u [lepnoauyeckas cucrema xumuueckux 3aementos /. U.
MenaeneeBa. CTpoenue aToMoB. XuMuueckas cBsizb. OKHUCIANTEIbHO-BOCCTAHOBUTEIbHbIE

peakumnu
3.1 [lepnoauueckuit IlepBble MONBITKH PackpriBaTh cMBbICI bubnmorexa [JOK
3aKOH 1 KJIaCCU(DUKAITUU XUMHYCCKIX nepruoJu4ecKoro 3akoHa. https://m.edsoo.ru/7f41
Tepuoauieckas 3neMeHTOoB. [loHsATHE O OnuchIBaTh CTPOCHUE TAOIHUIIBI 837c
P TPYIIAaxX CXOIHBIX 3JIEMEHTOB «llepnonnueckas cucrema
(1merouHbIe U XUMUYECKHX 3eMenToB [[.1.
XUMHYCCKUX

anemeHToB /1. 1.
Mengene-eBa.
CrpoeHue atoma

IIET09YHO3EMEbHBIE METAJLIBI,
raJoreHbl, UHEPTHBIC I'a3bl).
DeMeHTBI, KOTOpbIE
00pa3yroT aMmpoTepHbIe
OKCHU/IBI U THIIPOKCHIIBI.
IIepuoguueckuil 3aKoH.
IIepuonuueckas cucrema
XUMUYecKkux 3yemeHnToB J[. M.
Mengeneesa.
KopoTtkonepuonHas u
JUTMHHOTIEpUOAHAs (opMbI
[lepuoguueckoit cucTeMbl
XUMHUYECKUX 351emenToB J1.1.
Memngeneesa. Ilepuoabl u
rpynnbl. OU3NYECKUI CMBICIT
TIOPSIIKOBOTO HOMEpa,
HOMEPOB MEePHOAA U TPYIIIIbI
3JIEMEHTA.

Ctpoenue atomoB. CocTaB
aTOMHBIX sifiep. M30Tomnsl.
Onextponsl. CTpoeHne
3JICKTPOHHBIX 000JI0UEK
aToMOB IepBbIx 20
XMMHYECKHX JIEMEHTOB
Ilepuonuueckoil cucTeMsl
A.. Menpeneena.
XapaKkTepuCcTUKa XUMHUYECKOTO
9JIEMEHTA MO €T0 MOJIOKEHHIO
B [lepuoguueckoii cucreme
.. Mennaeneena.

Menaeneesay.

MopenupoBatb CTPOCHUE aTOMa,
SHEPTEeTUUECKUX YPOBHEH U
MOTypOBHEH MPH MTOMOIIN
PHUCYHKOB, 3JIEKTPOHHBIX
KOH(UTypanuii U 3J1eKTPOHHO-
rpadudeckux Gopmy.
[MosicuaThs pusnuecKuii cCMbICHT
MOPSIKOBOTO HOMEpa, HOMEPOB
Nepuoja U TPYIIbI AJIEMEHTA.
XapakTepu30BaTh XUMHUUECKHE
AIIEMEHTHI TTEPBBIX TPEX
NEePUOOB, KaJlui, KaJIbLUK U UX
COEIMHEHUS 110 MOJIOKEHHIO B
[epuoauueckoit cucreme [1.1.
Menpeneesa.

OO0BACHATE 00IIIHE
3aKOHOMEPHOCTH B U3MEHEHHUH
CBOMCTB XMMUYECKUX DJIEMEHTOB
(M3MeHeHue pajycoB aTOMOB,
AEKTPOOTPHUIIATEITHLHOCTH,
BaJICHTHOCTH) U UX COCTUHEHUH B
npenenax MajibIX IEPUOJOB U
TJ1aBHBIX MOATPYIII C YYETOM
CTPOEHUS X aTOMOB
Y4yacTBOBaThL B COBMECTHOM
paboTe B mape Win rpyIie.
BricTpanBath pa3BEpHyThIE
MMMCbMEHHBIC U YCTHBIE OTBETHI C
OTIOpOii HAa MHPOPMAITHIO U3
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3aKOHOMEPHOCTH U3MEHEHUS
paanyca aTOMOB XUMUYECKUX
3JIEMEHTOB, METAJUIMYECKUX U
HEMEeTaJNINYEeCKUX CBOMCTB 10
Tpynnam 1 Nepuojam.
3nauenne [lepuogmaeckoro
3akoHa u I[lepuoanueckoit
CHCTEMBI XUMHUYECKHAX
SJIEMEHTOB JJIs Pa3BUTHSA
Hayku U npaktuku. 1.
MengeneeB — y4€HbIi U
rpaxkJIaHHH.

XUMHUYECKUNA SKCTIEPUMEHT:
JeMoHcTpauu:
BzaumoneiicTBue rupokcuaa
LIUHKA C PAaCTBOPaMHM KUCIOT U
LEJIOYEH.

MonenmupoBaHue CTPOCHUSL
MOJIEKYJI TIPH ITOMOIIIN
PHUCYHKOB, MOJICIIEH,
AIEKTPOHHBIX U CTPYKTYPHBIX
(bopmy.

Tabmuua «Ilepuoguaeckas
cucTeMa XUMHYECKUX
anemenToB J1.1.
MenpeneeBay.
JlaGopaTopHbIe OMBITHI
O3HakomJiieHHE ¢ 00pa3uamu
METAJUIOB HHEMETAJUIOB

yueOHHKa U JPYTHX HCTOUYHHUKOB,
B TOM uucie HTepHeTra

3.2

Xumudeckast CBSI3b.
OKHCIUTEILHO-
BOCCTAHOBHUTEIbHEI
€ peakiuu

Xumuueckas CBs3b.
KoBanenTtHas (nmomnspHas u
HETIOJISIpHAsT) CBS3b.
DNEKTPOOTPHUIIATEIIEHOCTD
XUMHUYECKHUX DJIEMEHTOB.
Honnas cBs3p. CreneHb
okucieHus. OKUCIUTENbHO-
BOCCTaHOBUTEJIbHBIE PEAKIIUH.
IIpouecchl okuciaeHus u
BoccTaHoOBJIeHUSI. OKUCIUTENH
1 BOCCTAHOBUTEIIH.
XUMUYECKUNA S3KCTIEPUMEHT:

PaCKprBaTB CMBICJT U3y4aCMbIX
TIOHSITUH.

OnpenensaTh BUI XUMHUYECKON
CBS3HU B COCAUHCHUU.
MopennpoBarth CTpOCHHUE
MOJIEKYJI IIPY IOMOIIIN PUCYHKOB,
MoJieNel, NEKTPOHHBIX U
CTPYKTYPHBIX (POPMYII
Hcnonp30BaTh XUMHYECKYIO
CHUMBOJIMKY JJISI COCTABIICHUS
(hopMyII BEIIECTB, dIEKTPOHHOTO
OaytaHca peaKIuid.

Bubnmoreka [JOK
https://m.edsoo.ru/7f41

837c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

U3yueHHe 00pas3IoB BEIICCTB
METaJJIOB U HEMETAJLIOB,
B3aUMO/ICHCTBUE TUAPOKCUAA
LIMHKA C PaCTBOPAMHU KHUCIIOT U
LIeJI0UeH, TPOBEACHHE
OTIBITOB, HIUTIOCTPUPYIOIINX
TIPUMEPHI OKACIUTEIBHO-
BOCCTAHOBHTENBHBIX PEAKITHIA
(ropenwue, peakiyn
Ppa3iIoKeHUs, COCTMHEHNUS).
XUMUYECKUH SKCTIEPUMEHT:
JeMoHcTpauu:

OMnbITHI, WUTIOCTPUPYIOIIHE
TIPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX pEaKIuit
(ropenue, peakiuu
Ppa3iIoXKeHus1, COeTUHEHNU)

OnpenensaTs CTENeHb OKUCICHUS
aTOMOB XMMHUYECKHUX JIEMEHTOB
1o (OopMysIaM H COCTABIATh
(hopMyIbl OMHAPHBIX COCAMHEHUI
IO CTETIEHU OKUCIICHUS] aTOMOB
XUMHYECKHX 3JIEMEHTOB.
OnpenensaTe OKUCTUTENb U
BOCCTAaHOBHUTEI. PaccTaBisaTh
KO3 QHUIUEHTHI B CXeMax
MIPOCTHIX OKHCIUTEIBHO-
BOCCTAHOBHTEIIFHBIX PEAKITHIA
METOJIOM 3JICKTPOHHOTO OanaHca.
HaGmoaTh XMMUYECKUE OTIBITHI
IO TUIaHy, aHAJTH3UPOBATh U
JIeNIaTh BBIBOJIBI.

Ucnons3oBats UKT st
CO3JaHus MOJENEH, TOATOTOBKU
TIPe3CHTAINH, TOKJIATOB TI0 TEME.
BricTpanBath pa3BEpHYTHIE
MUCHMEHHBIC W YCTHBIC OTBETHI C
0TI0pOi Ha HH(POPMAIIHIO U3
y49eOHHKA U IPYTUX HCTOYHHUKOB,
B ToM uucie HTepHera

HWroro no pazgery 15 bubmmorexa IIOK
https://m.edsoo.ru/7f41
837c

PesepBHOe BpeMs 3 Bubnmorexa ITOK
https://m.edsoo.ru/7f41
837c

OBLIEE KOJIMYECTBO 68

YACOB I1O0

[MPOI'PAMME
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9 KJIACC

Ne HaumenoBanme KoJsnuecTtBo yacoB Conepxanue OCHOBHBIE BH/JIBI DJIeKTPOHHbIE
n/m pa3iesioB U TeM Beero KOHTpOIbHBIE MpakTHYecKHe 00yueHUs JCSITeTBHOCTH (mudposrie)
MPOTrpaMMBbI padoTs 00yJaroIuXcs o0pa3oBaTebHbIE
pecypcbl
Pa3gen 1. BelrecTBO H XMMUYECKHE PeaKIUU
11 IToBTOpenue u 5 1 Ieprnonuuecknii 3akoH. | XapaKTepU30BaTh bubnnorexa [JOK
Hepunomuaeckas XUMHYECKHE https://m.eds00.ru/7f41a636

yriryOneHue 3HaHUH
OCHOBHBIX Pa3JIeIIOB
Kypca 8 Ki1acca

CHCTEMAa XMMHUUYECKUX
snemenToB .M.
Menpeneesa.
CrpoeHue aTOMOB.
3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB
XAMHAYECKUX
9JIEMEHTOB TIEPBHIX
TpEX NEPUOJOB, Kaus,
KaJIbIIAS U X
COEIMHEHNI B
COOTBETCTBUH C
MOJIOKEHHEM
2JIEMECHTOB B
[epuoanueckoit
CHUCTEME U CTPOSHUEM
HX aTOMOB.

CrtpoeHue BemecTna:
BUJIbI XUMHYECKOM
cBsi3u. Tumsl
KPUCTALTUIECKHUX
peméToK, 3aBUCUMOCTD
CBOIICTB BelIeCTBa OT
TUIA KPUCTAIUITMYECKON
PELIETKH U BUAA
XUMHUYECKOH CBSI3H.
Knaccudukanus u
HOMEHKJIaTypa
HEOPTaHMYECKUX
BEIIECTB. XMMUYECKHE
CBOICTBA BEIIECTB,

3JIEMEHTHI IEPBBIX
TpEX NEPUOAOB, KaIHs
U KaJIbLUs 110 UX
TIOJIOKEHHUIO B
Ilepuonuueckoit
cucreme /. 1.
Mengeneesa.
Knaccudunuposats u
Ha3bIBaTh
HEOpraHUYECKUE
BELLECTBA U3yUYEHHBIX
KJIACCOB.

OnwceiBath obmme
XUMHUYECKHE CBOMCTBA
BELLECTB Pa3IMUHbIX
KJIaCCOB,
MOJITBEPKIaTh
CBOICTBA IpUMEPAMHU
MOJIEKYJISIPHBIX
ypaBHEHUU
XUMHUYECKUX PEaKIi.
OnpenensiTe BUA
XUMHUYECKOH CBSI3U U
THUI KPUCTAJUTMYECKOM
PELETKY BelllecTBa.
IIporunosupoBath
CBOICTBa BEILIECTB B
3aBUCHUMOCTH OT UX
CTPOCHHUSI.
BricTpauBats
pa3BEpHYThIE
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OTHOCSIINXCS K
pa3IMYHBIM KJaccam
HEOPraHUYECKUX
COCJIMHCHUH,
TeHEeTHYecKast CBSI3b
HEOPTaHMYECKUX
BEIIIECTB.
XuMuyecku
SKCIICPUMEHT:
Jemoncrpanuu:
03HAKOMJICHHE C
MOJCIIIMHU
KPHUCTAJUTHYECKHUX
pelmeToK
HEOPraHUYECKUX
BEILIECTB — METAJIOB U
HeMmeTauioB (Tpadura
U anMasa), CIIOMKHBIX
BEIIIEeCTB (XJIOpUaa
HATpHS)

MMUCEMEHHBIE M YCTHBIC
OTBETHI C OIIOPOH Ha
“H(pOpPMALHUIO U3
yueOHUKA U
CIIPaBOYHBIX
MaTEpHaJIOB,
TrPaMOTHO
HCTIONb30BaTh
HU3Y4EHHBIN
TOHATUIHBIN annapaT
Kypca XUMHH

1.2

OCHOBHBIE
3aKOHOMEPHOCTH
XAMHYICCKHUX PEAKIHHA

Knaccudukanus
XUMHYECKIX PEaKIIHA
0 Pa3IMIHBIM
MpHU3HAKaM (IT0 YHCITY
U COCTaBY
YYacTBYIOIINX B
PEaKIMA BEIIECTB, IO
TETIOBOMY 3 deKTy,
110 UBMCHCHHIO
CTEIEeHEN OKUCIICHUS
XUMHUYCCKUX
3JIEMEHTOB, 110
obpaTuMocTH, 1Mo
Y4acTHIO
KaTaim3aTopa). JK30- U
SHAOTEPMHUUYECKUE
peaxiuy,
TEPMOXUMHUYECKHE
YpaBHEHUSL.

IlonaTue o ckopoctu
XUMUYECKOU peakivi.

PackpbiBaTh cMBICI
H3y4aeMbIX MOHATUH U
MIPUMEHSATH 3TH
MOHATUS IPU
OIMCaHUU CBOWCTB
BELIECTB U UX
MpeBpalleHui.
Knaccuduumposatsb
XUMHYECKHE PEaKIINI
0 PA3TUIHBIM
MpU3HAKaM.
YcranaBnuBarth
3aBHCHMOCTh
CKOpPOCTU XUMHYECKON
peaxiyu ot
Ppa3IMuHBIX (aKTOPOB.
IIporuosuposats
BO3MOKHOCTH
MIPOTEKaHUS
XUMHYIECKUX

bubarorexa [JOK
https://m.edsoo.ru/7f41a636
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ITousatue 06
00paTUMBIX U
HEOOPaTHUMBIX
XUMUYECKHUX PCAKIIHSX.
Ilonsarue o
TOMOTEHHBIX U
TeTePOTCHHBIX
peakuusx. [lonstue o
katanmmuse. [lorsTre o
XAMHUYECKOM
paBHOBecun. @akTOpHI,
BIIMSIOIINE HA
CKOpPOCTh XMMHUUYECKOMI
PEeaKInu U TMOJOKESHHE
XUMHUYECKOTO
paBHOBeECHSL.
OKHCIIUTENBHO-
BOCCTAaHOBHTEILHEIE
peaKIuu, SJICKTPOHHBIN
0OaJlaHC OKHCJINUTEIBHO-
BOCCTAHOBHUTEIHLHOMN
peakmmn. CocTaBIeHUE
YpaBHEHHUM
OKHCJIUTEIBLHO-
BOCCTAHOBMTEJILHBIX
peakiuii c
HCIIOJIE30BaHUEM
METO]1a JIEKTPOHHOTO
OajaHca.

XAMUYeCKUH
AKCIICPUMCHT:
Jemonctpanuu:
HccnenoBanue
3aBUCUMOCTH CKOPOCTH
XUMUYECKON peakiuu
OT BO3JICHCTBHS
pa3IUIHBIX (aKTOPOB.
OIBITHI,
WJUTIOCTPUPYIOIIHE
MIPUMEPHI
OKHCIIUTEILHO-

NIpeBpalleHui B
Pa3IMYHBIX YCIOBUSAX.
OnpenensTsb
OKHCIIUTENb U
BOCCTAHOBHUTEIIb B
OBP.

CocraBnsiTs
3JIEKTPOHHBIH OanaHc
pEaKIuH.
IIpousBoauts
BBIYHMCIICHUS 10
XUMHYECKUM
YpaBHEHHSM.
YyacTBOBaThH B
COBMECTHOI paboTe B
nape Wi rpyme.
BricTpauBats
pa3BEpPHYTHIE
MTICEMCHHBIE

1 YCTHBIC OTBETHI C
ONopoi Ha
HHPOPMALIHIO U3
y4eOHUKa U
CIPaBOYHBIX
MaTepHajoB,
TPaMOTHO
HCIIONIb30BaTh
U3Y4EHHBII
TOHATUIHBIN annapaT
Kypca XUMHH




1.3

DIEeKTPOIUTHIECKAS
JICCOLIMAITHSL.
XUMHUYECKUE PeaKklU
B pacTBOpax

BOCCTAHOBMTEJIbHBIX
peaxuuii (ropeHue,
pPeaKLuu pa3lioKeHus,
COeIMHEHUS).
Brraucnenus:
KOJIMYECTBA BEIISCTBA,
00BEMa U MacChl
peareHToB Wiu
MIPOLYKTOB IO
YpaBHEHUSM
XUMUYECKUX PEAKII

Teopus
ANEKTPOTUTHICCKOM
JTIUCCOIIMAITNH.
DNEKTPOIUTHI U
HEDJIEKTPOJIUTHI.
KaTnoHbl, aHUOHBI.
Mexanuzm
JIUCCOLIMAIINY BEIIECTB
C Pa3INYHBIMU BUIAMH
XUMUYECKOU CBS3H.
Crenenn
JIUCCOIIMAIINH.
CuitbHBIC 1 ClTa0bIe
ANEKTPOJIHTHL
Peaknuu noHHOTO
obmeHa. YcinoBus
IIPOTEKAHUS PEAKIUIL
HOHHOTO 00MeHa,
MIOJIHBIE U
COKpalIEHHbIE HOHHBIE
YpaBHEHHUSI peakLuil.
CBolCTBa KUCJIOT,
OCHOBAHUH U COJICH B
cBeTe NpeJCTaBIeHUI
00 IIEKTPOTUTHYCCKON
JIUCCOLIMALIUY.
KauectBenHnsbie
pEeaKIuy Ha HOHBI.

PackpbiBaTh cMbICH
HU3yvYaeMbIX IMOHSATHUH,
a TaKKe CMBICI TEOPUH
3IEKTPOIUTUYECKON
JIACCOIHUAIINH.
OOBSICHATD IPUYUHEI
3JIEKTPONPOBOAHOCTH
BOJHBIX PACTBOPOB
BEIIECTB, pa3nyaTh
cia0ble U CUJIbHBIE
3JIEKTPOJIUTHI.
CocTaBIsITh
ypaBHEHHUS
JIHCCOIUAIIHH
KHUCIIOT, IeI09ei 1
COJIeH, TTOJTHBIC U
COKpauIéHHbIE HOHHBIE
YpaBHEHUS
XUMHUYECKUX PEaKIMil
HOHHOI'0 OOMeHa,
KpaTKHe NOHHBIC
YpaBHEHHUS [IPOCTHIX
peakuuii rugponamsa
COJICH.
XapakTepHu3oBarhb
00111e XUMUYECKHE
CBOICTBa BEILIECTB
Pa3IMYHBIX KJIACCOB
Ha OCHOBE TEOPHH

bubanoreka [JOK
https://m.edso0.ru/7f41a636
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[TonsATHE 0 runponn3e
coJei.

XuMuaeckuit
JKCIIEPUMEHT:
JemoHcTpanuu:
Uccnenosanue
ANEKTPOIPOBOJHOCTH
pPacTBOpPOB BEIIECTB,
mporiecca
JTUCCOITHAIINH KHCTIOT,
LIeJI04€ell U coliei
(BO3MOXHO
WCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB).
OIBITHI,
WTIOCTPUPYIOIIHE
MPU3HAKY POTEKAHUS
peaxmuii HOHHOTO
oOMeHa (0OpazoBaHme
ocaJKa, BEIICJICHUE
ra3a, o0pa3oBaHUe
BOJIBI).
Pacno3naBanue
HEOPraHUYECKUX
BEIIECTB C MOMOIIIBIO
KAa4C€CTBCHHBIX
peakiuii Ha MOHBI.
JlabGopaTopHbIi OIBIT:
Wzyuenne nmpu3HaKkoB
MPOTEKAHUS PEaKIIUI
HOHHOTO OOMEHa B
pacTBopax
ANEKTPOIIUTOB (C
o0pa3oBaHHEM OcalKa,
BBIJICJIICHUEM Ta3a,
00pa3oBaHUEM BOJIBI).
IIpakTraeckas pabora:
No 1. Pemenne
OKCIICPUMEHTAJIBHBIX
3a/1a4 10 TEME.
Brruncnenus:

JNEKTPOITUTUUECKOM
JUCCOLMAIIH;
TIOJTBEPKAATH
CBOMCTBa NpUMepaMu
MOJICKYJISIDHBIX U
HOHHBIX YPaBHEHUI
XUMHUYECKUX PEaKIMM.
Pemars
9KCIIEpPUMEHTAIIbHbIC
3aJa4d 10 TEeMeE.
[InanupoBaTh 1
OCYILECTBJIATh HA
NPaKTHKE XUMUYECKHUE
9KCIIEPUMEHTHI,
HPOBOJIUTD
HaOIIOACHUS, NeNaTh
BBIBOJIBI 110
pe3ynbTaTam
9KCIIEPUMEHTA IIPH
MIPOBEICHNUH
nabopaTOPHBIX
OTIBITOB U
NpaKTHYECKUX pador.
CrnenoBath IpaBUIaM
Oe3omacHoii paboThl B
nabopaTopuu npu
UCIIOJIb30BaHUU
XUMUYECKOU MOCYIbI U
00opyIoBaHUs.
IIpoBoauTh
BBIYHMCIIEHUS 10
XHUMHYECKUM
YpaBHEHHSIM.
VY4acTBOBaThH B
COBMECTHOI1 paboTe

B 11ape WK TpyIILe.
BricTpauBats
pa3BEpHYTHIE
MUCHbMEHHbIE U YCTHBIE
OTBETHI C OIIOPOi1 Ha
nHpOPMALHUIO U3




[0 YpaBHEHUSIM
XUMHUUYECKHUX peaKiui

yueOHHKaA ¥ JPYTHX
HCTOYHHKOB
nHpopManny, B TOM
yucie MuTepuera

Hroro no pazneny

Pasznen 2. HemeTasiibl 1 BX COCAUHCHUSA

17

2.1

O6mas
XapaKTepUCTHKa
XUMHUYCCKHUX
sneMeHToB VIIA-
rpymsl. ['anoreHsr

4

OO6mas
XapaKTepUCTHKA
TaJIOr€HOB.
Ocobennoctu
CTPOCHHUS aTOMOB,
XapaKTepHBIC CTCTICHI
oxucnerns. CTpoeHne
u puznueckue
CBOMCTBA MPOCTHIX
BEIIECTB — raJIOr€HOB.
XHUMHUUYECKHE CBOMCTBA
Ha TIpuMepe xjaopa
(B3aumoencTBHE ¢
MeTallJlaMu,
HEMETaJJIaMH,
eJIOYaMu ).
X10poBOJIOPOA.
ColsiHast KUCJIO0TA,
XUMHUYECKHE CBOKMCTBA,
MOJIy4eHue,
MIPUMEHEHHE.
JHelicTBue xaopa u
XJIOPOBOJIOPOIa Ha
OpraHU3M YeJIOBEKa.
Baxxneiimue xj10puibl
1 UX HaXOXKICHHE B
pHUpOJIE.
Xumuueckuii
IKCnepuUmMenm:
Lemoncmpayuu:
OMBITHI, OTPAXKAIOLTHE
¢usngeckue u

OOBACHATH 00IIIHe
3aKOHOMEPHOCTH B
M3MCHEHHUH CBOUCTB
HEMETAaJJIOB U MX
COEIMHEHUI B
Tpeesax MaJlbix
TIEPHUOIOB U TIIABHBIX
MO PYIII
Ilepuonuueckoit
CHUCTEMBI XMMHUYECKUX
3JIEMEHTOB C Y4ETOM
CTPOCHUS MX aTOMOB.
XapaxkTepu3oBaTh
¢uznveckue u
XIMHYECKIE CBOWCTBA
TIPOCTHIX BEIIECTB
TaJIOreHoB (Ha
puMepe XJopa) u
CJIO’KHBIX BEIIECTB
(xmopoBosopoaa,
XJIOpU/Ia HATPHSA),
CIoco0BI UX
MOJIY4ICHUS,
NPUMEHEHHUE U
3HAYCHUE B MPUPOJIC U
JKU3HH YEIIOBEKA.
OnpenensTb XJI0pUI-
HOHEI B PacTBOpE.
[Tnanuposats u
OCYILIECTBIIATH Ha
MPaKTUKE XUMHUYECKHE
SKCIICPUMEHTHI,

Bbubnnorexa [JOK
https://m.edsoo.ru/7f41a636
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XHMHYECKHE CBOMCTBA
rajJoreHoOB M X
COCIMHEHU NI
(BO3MOXHO
UCIIONIb30BaHHE
BHICOMATEPHUATIOB).
O3HaKOMIICHHE C
o0pa3aMu XJI0pHUI0B
(rajmoreHuoB).
JlabopaTOpHBIiA OIIBIT:
N3yuenue cBoiCTB
COJIIHOM KHUCJIOTBI.
IIpoBenenue
KAa4C€CTBCHHBIX
peakiuii Ha XJIOpUI-
HUOHBI.

[MpakTuyeckas pabora
Ne 2: [lonyuenue
COJISTHOW KHCIIOTBHI,
n3ydeHUE e CBONCTB.

MIPOBOAUTH
HaOIOIeHNUs, IeJaTh
BBIBOJIBI 110
pe3ynbraram
9KCIIEPUMEHTA IIPH
MIPOBENCHNUH
1a00paTOPHBIX
OTIBITOB H
MPAKTHIECKHUX padoT.
CrnenmoBath IIpaBUIaM
Oe3omacHoi paboTHI B
J1a00paToOpuu mpu
UCIIOJIb30BAaHUU
XUMHUYECKOU MOCYIbI U
000pyI0BaHUs.
BricTpauBats
pa3BEPHYTHIE
MTICEMECHHBIC U YCTHBIC
OTBETHI C OIIOPO Ha
HHPOPMALIHIO U3

Brrunciaenus: y4eOHHKA U
0 YpaBHCHUSAM CIPaBOYHBIX
XUMHUYECKUX pPeaKlnid, MAaTepHaloB,
€CJIM OJIVH U3 rPaMOTHO
peareHTOB J1aH B HCIIOJB30BATh
n30bITKE W3y4eHHBII
NOHATUHHBI anmnapar
Kypca XUMHU
2.2 O6mas O6mas OO0BsICHATE 00IIIHE bubarorexa [JOK
XapaKTepUCTHKA XapaKTepUCTHKA 3aKOHOMEPHOCTH B https://m.edsoo.ru/7f41a636
XIMHUYECKHX anemMeHTOB VIA- U3MEHEHUU CBONCTB

a1eMeHTOB VIA-
rpynnbsl. Cepa u e€
COCIUHCHUA

rpymmsl. OcobeHHOCTH
CTPOEHHSI aTOMOB,
XapaKTepHbIE CTEIICHH
OKHCJICHHUSI.

Crpoenue u
(usmueckne cBoicTBa
MPOCTHIX BEIIECTB —
KHCIIOPO/A U CEPHI.
ANIOTPOTIHEIE
MoaupHUKaITII

aneMeHToB VIA-
TPYIIBI ¥ UX
COEJMHEHUI! ¢ y4€ToM
CTPOEHUS UX aTOMOB.
XapaxkTepHu3oBaTth
¢dusnueckue u
XMMHUUYECKHE CBOMCTBA
MIPOCTOrO BELECTBA
cepsl U €€ CoeIMHEHU M
(cepoBomopoa,
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KHCJIOPOJia ¥ CEPEHI.
XHUMHYECKHE CBOMCTBA
Cepbl.

CepoBonopon,
cTpocHue, pusnyeckue
A XUMHYECKHUE
CBOMCTBA.

OKCHABI CephI KaK
TIPEICTaBUTEITH
KHCJIOTHBIX OKCHJIOB.
CepHast KUCJIOTa,

(usnueckue u
XUMUYECKHE CBOMCTBA
(oOmue kak
Mpe/ICTaBUTENs Kiacca
KHCJIOT U
cnenuduveckue).
XuMUYECKHe peaKivi,
JIeKaIIHe B OCHOBE
MIPOMBIIIJICHHOTO
croco0a moyry4eHus
CEpHOI KUCJIOTHI.
ITpumenenne. Conu
CEpHOI KUCIIOTHI,
KaueCTBEHHasl peaKius
Ha cynb(haT-HOH.

Haxoxnenue cepol u e€
COEJIMHEHUH B
npupoze. XUMU4IeCKoe
3arps3HEHUE
OKpY’Karollel cpebl
COEUHEHUSIMH CEPbI
(KUCTIOTHBIC TOXKIH,
3arpsi3HEHUE BO3AyXa U
BOZIOEMOB), CITOCOOBI
€ro NMpeloTBPaIICHHS.

OKCHUJIOB CEepBI, CEPHOU
KHCJIOTBI, CYJIb(aToB),
CIIOCOOBI UX
TIOJTyYeHHS,
MIPUMEHEHHE U
3HAYEHHE B IPUPOJIE U
KU3HU YEJIOBEKA.
OnpenensaTs HAINYIHE
Cynbp(aT-MOHOB B
pactBope. OOBACHATD
CYIIHOCTb
9KOJIOTUIECKUX
npo0JIeM, CBSI3aHHBIX C
nepepadoTKOM
COCJIMHEHUI CEpBl.
IInanuposath 1
OCYLIECTBIISITh HA
MIPAaKTHKE XUMHIECKHE
9KCTIEPUMEHTHI,
MIPOBOAUTH
HaOII0eHNs, Ie1aTh
BBIBOJIBI 10
pe3yibratam
JKCIIEPUMEHTA.
CrnenoBath IpaBuIaM
Oe3omacHoii paboThl B
nabopaTopuu npu
UCIIOJIb30BaHUU
XMMHUYECKOH MOCy 1Bl U
00opyIoBaHUs.
IIpousBoauts
BBIYHMCIICHUS 110
XHUMHYECKUM
YpaBHEHHSIM.
Hcnonb3oBate npu
BBIITIOJIHCHUH y‘Ie6HBIX
3a/1aHul TEKCThI
yaeOHHKa,
CIIPaBOYHBIE
MaTepuabl
(ITepuogmyeckyro




2.3

OObmas
XapakTepuCTHKa
XUMHUYIECKUX
aneMeHToB VA-
rpynmnsl. A30T,

XUMU4IeCcKHit
JKCIIEPUMEHT:

JemoncTpanuu:

O3HaKOMIICHHE C
oOpasmaMu cepsl U eé
COCIMHECHUSIMU
(BO3MOXKHO
HCIIOJIb30BaHHE
BUJICOMATEPHUAJIOB).

Habnronenue mporecca
0o0yTrIMBaHUS caxapa
oJ IeCTBUEM
KOHLEHTPUPOBAHHOMI
CEpHOI KUCJIOTHI.

JlabopaTopHBIE OTBITHL:

N3y4yenne XUMHUECKUX
CBOWCTB pa3z0aBIIeHHON
CEpHOI KHCJIOTHI.

[IpoBenenue
Ka4eCTBEHHOM peakiuu
Ha cynb(haT-uoH U
HAOJIIOICHUE TPU3HAKA
e€ MpoTeKaHus

Oo6imas
XapaKTePUCTHKA
371eMeHTOB VA-
rpymmsl. OcobeHHOCTH
CTPOCHHUS aTOMOB,

CHUCTEMY XMMUYECKHUX
anemeHToB /1. U.
Memnneneesa, TabIUILY
pacTBOpUMOCTHU
KHCIIOT, OCHOBaHUH U
coJIeH B BOJE,
3IEKTPOXUMUYECKUI
P HaNpsDKEHUH
METaJIOB).
Hcnonp3oBate npu
BBITIOJTHEHUH YUeOHBIX
3aJlaHuil ¥ B IIpoliecce
UCCJIEI0BATEIIbCKOM
ACATCIIbHOCTH HAYUHO-
MOITYJISIPHYIO
JUTEPATYPY
XHUMHUYECKOTI'O
COJZIepKaHuUS,
CIpaBOYHBIC
MaTepHalIbl, PeCypChI
Hurepuera

OOBsICHATH 00IIKE
3aKOHOMEPHOCTH B
W3MEHEHUHU CBOWCTB
2JIEMEHTOB VA-
TPYIIBI U UX

Bbubnuoreka [IOK
https://m.edso0.ru/7f41a636
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¢dochop m ux
COCAMHEHUS

XapaKTepHbIE CTCIICHH
OKHCIJICHHUSI.

A3or,
pacnpocTpaHeHue B
npupoje, pu3ndeckue
U XMMUYECKHE
cBoiictBa. Kpyrosopot
a30Ta B IPUPOJE.
AMMHax, ero
¢usngeckue u
XMMHUYECKHE CBOICTBa,
MOJTyYeHHE U
npumenenue. Coiu
aMMOHHUS, UX
¢buznyeckue u
XHUMHUYECKHUE CBOMCTBA,
NPUMEHEHHE.
KauectBeHHas peakuns
Ha NOHBI AMMOHHSL.
A30THast KUCJoTa, eé
MOJTy4eHHE,
(huzngeckue u
XUMUYECKHE CBOMCTBA
(o0mue kak
Npe/ICTaBUTEeNs Kilacca
KHUCJIOT U
cnenuduIeckue).
Hcnonb3oBanue
HUTPATOB U COJEH
aMMOHHS B Ka4eCTBE
MHUHEPAITBHBIX
ynoOpeHui.
Xumuueckoe
3arpsisHeHHe
OKpY>Karouiei cpejibl
COCIMHEHUSIMHU a30Ta
(KHCTOTHBIC JOXKIH,
3arpsi3HEHUE BO3/1yXa,
MTOYBHI ¥ BOJJOEMOB).
Dochop, amIOTPONHEIE
MOJU(UKAINT

COEIMHEHUI! ¢ yu4éToM
CTPOCHHUS UX ATOMOB.
XapaxkTepHu3oBaTh
¢dusnyeckue u
XMMHUYECKHE CBOMCTBA
TIPOCTHIX BEIIECTB
azora u pocdopa u ux
COEIMHEHU
(ammmaxa, cosei
aMMOHMUS, a30THOH
KHCJIOTBI, HUTPATOB,
okcuma pocdopa (V) u
(hochopHOIt KUCITOTEHI,
¢docdaros), criocoObr
HUX MOJIy4YCHU,
MPpUMCHECHUE U
3HAYEHUE B IPUPOLIE U
JKI3HU YETIOBEKA.
OmnpenemnsaTs HOHBI
aMMoOHuA # pocdar-
HOHEI B PacTBOpE.
OOBSACHITH CYIITHOCTD
IKOJIOTHYECKUX
mpo0JieM, CBSI3aHHBIX C
HaXO0XJICHHUEM
COEIMHEHUI a30Ta U
tdochopa B
OKpYy’Karolieil cpene.
IInanupoBaTh 1
OCYILIECTBIIATH Ha
MPAKTHKE XUMUYIECKHE
9KCIIEPUMEHTHI,
MIPOBOAUTD
HaOJII0IeHNs, [1e1aTh
BBIBO/JHI 110
pe3ysibTaTtam
JKCIIEPUMEHTA IIPU
MIPOBEACHUHN
71a00paTOPHBIX
OIIBITOB U




dhocdopa, pusnueckue
U XUMHYCCKUEC
cBoiicTBa. OKcun
dochopa (V) u
dhocdopHas Kucnora,
¢usngeckue u
XHUMHYCCKHE CBOMCTBA,
MOy YCHUE.
Wcnone3oBanue
¢dochaToB B kKauecTBe
MHHEPaITbHBIX
ynoOpeHuit.
XuMudeckuit
9KCIICPUMEHT:
JemoHcTpanuu:
O3HaKOMIIEHHE C
(huznIecKUMU
CBOWCTBaMH a30Ta,
ocdopa u nx
COEIMHEHU I
(BO3MOXKHO
HCTIONIb30BaHUE
BHUJICOMATEPHUAIIOB).
O3HaKOMJIIEHHE C
obOpasnamMu a30THBIX U
(hochopHbIx
yA0OpeHUH.
ITonyuenue,
cobupanue,
pacro3HaBaHUE U
H3yUYeHHE CBOWCTB
aMMHaKa.
B3aumoneiictBue
KOHIICHTPHUPOBaHHON
a30THOM KHCIIOTHI C
MeIbI0 (BO3MOXKHO
HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB).

JlabGopaTtopHbIE OIBITHI:

IIpoBenenue
KAaueCTBEHHBIX

NPaKTUYECKOU
paboThL.

CrnenoBath IpaBuIaM
Oe3omacHoii paboThl B
nabopaTopuu

TIPH UCTIOJIE30BAaHUH
XUMHUYECKON NOCYABI U
00opynoBaHUs.
IIpousBonuts
BBIYUCIICHUS T10
XUMHYECKIM
YPaBHEHUSM.
Hcnonp3oBats mpu
BBIITIOJIHCHUH y‘-Ie6HI)IX
3alaHU TEKCThI
yueOHHKa,
CIPaBOYHELIC
MaTepHAaIIbI
(meproan4IecKyIo
CUCTEMY XUMHUIECKHUX
anemenToB 1. U.
MeHnneneesa, TabIHILy
PpacTBOPUMOCTH
KHCJIOT, OCHOBaHHH U
coJjielt B BOAE,
3JIEKTPOXUMHUYECKUI
AL HANPSKEHUI
METaJIJIOB)




2.4

Oomas
XapaKTepUCTHKa
XUMHUYECKHUX
aneMeHToB [VA-
TpyIIbL. YTIEpOn U
KPEMHHUH U UX
COEAMHEHUS

peakuuii Ha UOH
aMMOHHs H pocdart-
WOH, U U3y4eHHE
MIPU3HAKOB UX
MIPOTEKAHUS.
[IpakTrdeckas pabora
Ne 3: Tlomyuenne
aMMHaKa, N3ydUcHHe
€ro CBOMCTB.
Brruncnenus:

0 YpaBHCHUSAM
XUMUYECKUX peakluii

O6mas
XapaKTepUCTHKA
a5ieMeHTOB [V A-
rpynibl. OcoOeHHOCTH
CTPOEHUS aTOMOB,
XapaKTepHbIE CTETICHH
OKHCJICHHS.

VYraepon,
AITIOTPOITHEIC
MOIU(HUKAIIHH,
pacmpocTpaHeHHE B
npupoze, GpU3nIecKue
A XUMHYECKHUE
cBO¥icTBa. ANCOPOIHS.
Kpyrosoport yriepoaa
B MIPHUPOJIE.

OKcupbl yriaepoa, ux
(huzngeckue u
XHUMHUYECKHUE CBOMCTBA,
JIIEUCTBHE HA KUBBIE
OpraHU3MBbl,
MOJIy4YEHUE U
MIpUMEHEHHE.
DKOJIOrHYeCKUe
MPOOJIEMEI, CBSI3aHHBIC
C OKCHJIOM YIJIepoJa
(IV), rumotesa
ria00aIbHOTO

OOBSICHATH 00IITHE
3aKOHOMEPHOCTH B
M3MCHEHHUH CBOUCTB
aaemMeHToB [VA-
TPYIIIBI U UX
COCIMHEHUH ¢ y4ETOM
CTPOEHUS X aTOMOB.
XapaxkTepu3oBaTh
¢uznveckue u
XIMHYECKIE CBOWCTBA
TIPOCTHIX BEIIECTB
yriaepoJa u KpeMHUS H
HUX COEIUHEHUI
(okcumoB yriepona,
YrOJIbHOM KHMCJIOTHI,
KapOOHATOB, OKCHA
KpEMHUs, KpEMHUEBOU
KHUCIIOTHI, CUJIMKATOB),
CITOCOOBI UX
MOJTyYEHUSI,
MPUMEHEHUE U
3HauU€HUE B IPUPOJE U
>KU3HU YeJIOBEKa.
OOBACHATD IPUIHUHHO-
CJIEJICTBEHHYIO CBSI3b:
CTpOEHHE BelleCTBa —
CBOMCTBa —
MIPUMEHEHHE — Ha

bubanorexa [JOK
https://m.edso0.ru/7f41a636
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MOTETUICHHs] KJIUMara,
MapHUKOBBII AP dEKT.
VYronbHas Kuciora u eé
COJIH, UX (PU3UUYECKHE U
XUMHYECKHE CBOWCTBA,
MOTy4CHHE U
MPUMCEHECHHE.
KauecTBeHHas peakuus
Ha KapOOHAT-HOHBL.
Hcnone3oBanue
KapOOHATOB B OBITY,
MeIUINHE,
NPOMBIIUICHHOCTH U
CeJIbCKOM XO3SIICTBE.
[IepBoHauanbHbIE
MOHATHUS 00
OpraHUYecKux
BEIIlECTBaX KakK O
COEAMHEHUSX YIIepoaa
(mertaH, 3TaH, 3THJICH,
alleTHIICH, 3TaHoJ,
TJIMIEPHH, YKCYCHAs
KHCIIOTa).

IIpuponusie
HCTOYHHMKH
YTIEBOIOPOAOB (YTOJIb,
IIPUPOJIHBII ras,
He(dTh), IPOAYKTHI UX
nepepaboTky (OCH3MH),
UX POJIb B OBITY H
MPOMBIIIIEHHOCTH.
IonsTHE O
OMOJIOTMYECKH BaXKHBIX
BEILIECTBAX: JKUPaX,
Oenkax, yriieBogax — u
UX POJIH B )KU3HH
4eJIoBeKa.
MarepuanbHoe
€/INHCTBO
OpraHUYecKuX

npuMepax
COeIMHEHUI! yriepoa
U KPEMHHUSL.
OnpenensTob
KapOOHaT- M CHJIMKAT-
HOHEI B PacTBOpE.
OOBACHAITD CYIITHOCTD
SKOJIOTHIECKUX
pobIIeM, CBI3aHHBIX C
HaX0XXJICHHEM
VTJIEKHCIIOTO Ta3a B
OKpy’Karouieil cpene.
IlonTBepxnaTh
0COOEHHOCTH COCTaBa
OpPraHUYeCKUX
BEILECTB IPUMEPAMU
MPOCTBIX COETUHEHUM
(MeraH, TaH, STHIICH,
aTleTIICH, 3TAaHOM,
TIIUTCPUH, YKCYCHAS
KHCIIOTa),
B3aMMOCBS3b
HEOPraHUYECKUX
COEMHEHUH yriepoja
n

OpPraHUYEeCKUX
BemiecTB. ONMUCHIBAThH
pOJb OENKOB, JKUPOB U
VTJIEBOIOB B
(hYHKIMOHUPOBAHUH
JKUBBIX OPTaHU3MOB,
COCTaB MPHUPOTHBIX
HUCTOYHHUKOB
YIJIEBOAOPOAOB, HX
poTb B OBITY U
IMPOMBIIIJICHHOCTH.
IIpoBoauth
BBIYHCIICHUS 110
YPaBHEHHUSIM
XUMHUYECKUX PEaKIi.




HEOPTaHMYESCKIX
COEMHEHUM.
Kpemnuii, ero
(usnueckue u
XMMUYECKHE CBOWCTRA,
MOJIyYCHUE
MIpUMEHEHHE.
CoennHEeHHsT KPEMHUS
B pupoxe. Obmme
TIPEICTaBICHUS 00
oxcune kpemaus (IV) u
KPEMHUEBOU KUCIIOTE.
CuHKaThl, BX
HCIIOJIb30BaHKE B
OBITY, MEJIHIIUHE,
MPOMBIIICHHOCTH.
Baxmwneiimue
CTPOHTEIEHBIC
MaTepHalbl: KepaMuKa,
CTEKJIO, IIEMEHT, OCTOH,
JKeIe300€TOH.
[Ipobnembt
06e30macHoOro
HCIIOJIb30BaHUS
CTPOUTENBHBIX
MaTepHaJioB B
MOBCETHEBHOU KU3HMU.
XuMHU4eCcKuit
AKCIICPUMEHT:
Jemoncrpanuu:
Monenu
KPUCTALUTUIECKUX
peleToK

anmasa, rpagura,
¢dynnepena.
O3HaKOMIIEHHE C
MPOIIECCOM aacopOImu
PacTBOPEHHBIX
BEIIIECTB
AKTHBUPOBAHHBIM

IInanuposath 1
OCYLIECTBIISITh HA
MIPaKTHKE XUMHYECKHE
9KCIIEPUMEHTHI,
MIPOBOANTD
HaOJIIOAEHHS], 1eIaTh
BBIBOJIBI IO
pe3yspTaTtam
9KCIIEPUMEHTA IIPH
MIPOBENCHNUH
nabopaTOPHBIX
OIIBITOB U
NpaKTHYECKUX pador.
CrnenoBath IpaBuIaM
Oe3omacHoii paboThI B
J1a00paToOpuu mpu
UCIIOJIb30BAaHUU
XMMHUYECKOH MOCy bl U
00opyIoBaHUs.
Hcnons3oBats mpu
BBINOJTHEHNH YI€OHBIX
3aJJaHUH TEKCTHI
yueOHHKa,
CIIpaBOYHbBIE
Marepuabl
(ITepuoguyeckyto
CHCTEMY XMMHUYECKHX
anemenToB 1. U.
Menzeneesa, TaOuILy
pacTBOPUMOCTH
KHCJIOT, OCHOBAaHUH 1
coJjeli B BoAE,
INEKTPOXUMHUUECKUN
pan

HaIpsHKSHU
METaJIJIOB)




HWroro no pazneny
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YIIEM U YCTPONCTBOM
MIPOTUBOTa3a.
O3HaKOMIICHHE C
MPOIyKIUeit
CUJIMKATHOM
MIPOMBIIIIICHHOCTH
(Buneomarepuaisr:
CHJIMKATHAS
TIPOMBIIIJICHHOCTB ).
Monenu Monexky
OpPTaHUYECKHX
BEIICCTB.
JlabopaTopHBIii OTIBIT:
ITonyuenue,
cobupanue,
pacro3HaBaHue U
HU3y4YEHHE CBOWCTB
YTICKUCIIOTO Ta3a.
[IpoBenenune
Ka4eCTBEHHBIX
peaxmii Ha kKapOooHaT
M CHJIMKAT-HOHBI ¥
M3Y4YEeHHE MPU3HAKOB
WX MIPOTEKAHMS.
IIpakTuueckue
paboTHI:

No 4. TTomyuenue
YTIEKHUCIIOTO Tas3a,
H3YUYCHHE er0 CBOMCTB.
Ne 5. Pemenue
AKCIIEPUMEHTAIBHBIX
3a7a4 10 TeMe
«Baxnenmmue
HEMETAJIbI U UX
COEIMHEHUS
Brraucnenus:

10 YPaBHEHHSM
XUMHUYECKUX peaKIuit




Paszgen 3. MeTa/IbI 4 HX COeTHHEHHUS

3.1

OO01ue cBOMCTBA
METaJIOB

4

O6mas
XapaKTepUCTHKA
XUMHYECKIX
AIIEMEHTOB — METAJJIOB
Ha OCHOBaHHH UX
MOJIOXKEHHUS B
[Tepuoanueckoit
CUCTEME XUMHUECKUX
snemenToB J1.1.
Menpeneesa u
CTPOEHHUS aTOMOB.
CTpoeHre MEeTaIoB.
Mertanmuaeckas CBsi3b
U MeTaJUTIecKas
KpHUCTaJUTHIeCcKas
peérka.
DNIEKTPOXUMHUYECKUI
PSL HAIIPSDKCHUM
MeraoB. duznueckue
U XUMHUYECKHUE
CBOMCTBA METAJUIOB.
O01ume crnocoobt
MOJIy4YEeHHUS METAJJIOB.
[MonsTHE O KOPPO3UH
METaJUIOB, OCHOBHBIE
CHOCOOBI 3aIUTHI UX
ot kKoppo3uu. CIiiaBsl
(cranb, 9yTyH,
JIIOPATTFOMUHUH,
OpoH3a) U Ux
IIpUMEHEHNE B OBITY U
MIPOMBIIIJICHHOCTH.
Xumuueckuii
IKcnepumenm:
Lemoncmpayuu:
OO0pasIpl METAIOB U
CILIABOB.

N3yuenne pe3ynabTaToB
KOPPO3HU METANIOB
(BO3MOXKHO

PackpbiBaTh cMbICT
HU3y4aeMbIX OHATUH U
TIPUMEHSTH 3TH
TTOHATHUS TIPU
OIMMCAaHWU CBOMCTB
BEIIIECTB M X
TIpeBpaIeHHUH.
OOBACHATE O0IIHE
3aKOHOMEPHOCTH B
W3MEHCHUH CBOMCTB
3JIEMEHTOB-METAJIOB
M X COEIMHEHNH C
YIETOM CTPOCHHSI UX
aTOMOB.
XapakTepHu3oBaTh
CTPOCHHE METAJUIOB,
o0rmme Gpu3ndecKue u
XHUMHYECKHE CBOMCTBA
METAaJJIOB.
XapaxkTepu3oBaTh
001111E CITOCOOBI
MOJTyYEHHUsT METAIIJIOB.
OnuceIBaTh CIIOCOOBI
3aIIUTEl METAJUIOB OT
KOPPO3HH.

CrnemoBath IpaBUIaM
Oe3omacHoi paboTHI B
nabopaTopuu mpu
HCIIOJIb30BaHUU
XUMUYECKOU MOCYIbI U
000pyIOBaHHUS.
IIpousBoautp
BBIYHCIICHUS 10
YpaBHEHHSIM
XUMHYCCKUX PEaKITHiA,
€CIIK OJUH U3
pEareHToB COJEPKUT
TIPUMECH.

bubaunorexa [JOK
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3.2

Baskneinnine MeTasibl
H X COCTMHECHUS

16

HCIIOIb30BaHKE
BUJICOMATCPUATIOB).
Jlabopamopnvie
onbimol.
O3HaKOMIICHHE C
00pa3aMn MEeTaIjIoB U
CILIaBOB, UX
¢$u3HIeCKUMHU
CBOMCTBaMH.
Buiuucnenus:
10 YpaBHCHHSIM
XUMHUYCCKUX
peaxkuuii, eciu OJuH
U3 PEarcHTOB
COIEPKUT IIPUMECHU

[{enouHble MeTaIIIBL:
M0JIOXKEHUE B
[epuoanueckoit
CUCTEME XUMHUUECKHX
anemenToB .M.
MeneneeBa, CTpoeHHE
WX aTOMOB,
HaX0XJICHUE B
npupojie. Puznueckue
1 XUMHUYECKUE
CBOICTBA (Ha IPUMeEpe
HaTpHsl U Kaus).
OKcHJbl ¥ TUAPOKCHUIBI
HATpUS U KaJusl.
ITpumenenue
LIEJIOYHBIX METAIJIOB U
HX COEIMHEHUH.
[lenouHo3eMenbHEBIE
METaJUThl MAarHUU U

YyacTBOBaThH B
COBMECTHOI1 paboTe B
rape Wiv rpyrie.
Hcnons3oBath mpu
BBITIOJTHEHHU Y9EOHBIX
3aJaHUH TEKCTHI
yaeOHHKa,
CIpaBOYHBIE
MaTepHaIbI
(ITepmogmueckyto
CUCTEMY XUMHUIECKHUX
anemeHToB /1. U.
Menneneesa, Tabauily
pacTBOPUMOCTH
KHCJIOT, OCHOBAaHHH U
coJjel B BOAE,
3JIEKTPOXUMHUYECKUI
psA

HalpspKeHU!
METaJIJIOB)

OO0BsACHATE 001IIAE
3aKOHOMEPHOCTH B
W3MEHEHHUH CBOMCTB
3JIEMEHTOB-METAJIOB
M UX COEIMHEHHUH B
rpynnax ¢ y4éToMm
CTPOCHUS HX aTOMOB.
XapaxkTepu3oBaTh
¢dusnueckue u
XHMHYECKHE CBOMCTBA
MPOCTHIX BEIIECTB
METAJIJIOB U MX
COE/IMHEHMH (OKCHIOB,
TUAPOKCHUIOB, COJIEH),
CIIOCOOBI UX
MTOTyYCHHS,
MPUMEHEHHE U
3HAYCHUE B MPUPOJIC U
JKU3HU Y€TOBEKA.

bubnnorexa [IOK
https://m.edsoo0.ru/7f41a636



https://m.edsoo.ru/7f41a636

KaJIbIUil: TIOJIOKEHHE B
[Tepuoanueckoit
CUCTEME XUMHUYECKUX
anemeHToB JI.1.
MemnpeneeBa, CTpoeHUE
HX aTOMOB,
HaXOXXICHHE B
npupone. dusndeckue
U XUMIYECKHUE
CBOMCTBa MarHus 1
KalepLus. BaxxHelme
COEIMHEHUS KaJbIIHsI
(okcua, THIPOKCH]I,
conn). JKécTkocTh
BOJIBI U CIIOCOOBI €6
YCTpaHEHUSI.
ATOMUHUI:
TIOJIOXKCHUE B
[lepuognueckoit
CHUCTEME XUMHUYECKUX
anemenToB JI.1.
MeHpeneeBa, CTpOCHUE
aToma, HaXO0XJICHUE B
npupojie. Puznueckue
Y XUMHUYECKUE
CBOWCTBA AJIIOMUHUA.
AmpoTepHbIe CBOMCTBA
OKCHJIa U THIIPOKCH]IA
ATFOMUHUSL.

JKenezo: monoxeHue B
[epuoanueckoit
CUCTEME XUMHUYECKUX
anementoB J. .
MenpeneeBa, CTpoeHUE
aToma, HaXO0XJICHUE B
npupone. dusudeckue
1 XUMHUYECKUE
CBOMCTBA KeJe3a.
OKCHITBI, THAPOKCHIBI
u comu xenesa (II) u
xenesa (I1), nx

YcranaBnuBarthb
MPUYHHHO-
CJIEZICTBEHHYIO CBSI3b!
CTpOEHUE BellecTBa —
CBOHCTBa —
MIpUMEHEeHHE — Ha
MIPUMEPax U3yIaeMBIX
BEIIIECTB.
PacnoznaBats ¢
TTOMOIIIBIO
KauyeCTBEHHBIX
peaxKuuii MOHBI
METaJIJIOB: MarHusl,
KaJbIIUs, aTFOMUHHS,
IUHKa, xesne3a (II) u
xenesa (II1), meau (II).
Jloka3bIBaTh
aM(pOTEPHBIN
XapakTep OKCHUIOB U
THIIPOKCHIOB
AMIOMUHUS U [TTHKA
IInanupoBaTh 1
OCYILECTBJIATH HA
MPaKTUKE XUMHUYECKUE
JKCIICPUMEHTHI,
POBOIUTH
HaOJIIOeHUSI, 1eNIaTh
BBIBOJIBI 110
pe3ynpTataM
SKCIICPUMEHTA TIPU
MIPOBEACHUH
J1a00PaTOPHBIX
OIIBITOB U
MPAKTHICCKHUX PadoT.
CrnenoBath paBuiIaM
6e3omacHoil paboTHI B
nabopaTtopuu pu
HCTIOJIB30BaHIH
XUMHUYECKOU MOCYIbI U
000pyIOBaHUS.




COCTaB, CBOMCTBA U
MOJIyYeHUE.
Xumuueckuii
IKCnepUMeHm:
Jemoncmpayuu:
OcoberHoCTH
B3aNUMOIEUCTBUS
OKCHA KAIbIUS U
HaTpHUsl ¢ BOAOH
(BO3MOXKHO
HCTIOJIb30BaHUC
BUJICOMATEPHAJIOB).
OxkpatuBaHue
IJIaMEHU HOHAMH
HATPUs, KaJIusl U
KaJbIUs (BO3MOXKHO
WCIIOJIb30BaHUE
BHICOMATEPHUATIOB)
Uccnenosanue cBOiiCTB
JKECTKOH BOJIBI.
Iponecc ropenus
JKele3a B KUCIIOPOJIe
(BO3MOXHO
WCTIOJIb30BaHUE
BHUJICOMATEPHAIIOB).
Jlabopamopnvie
OnvImbl:

IIpoBenenue
KauyeCTBEHHBIX
peaxIuii Ha HOHBI
(MarHus, KajabIus,
ATFOMUHUS,

uHKa, xenesa (1) u
xenesa (I11), memu (I1),
OTIFICAHHE TIPU3HAKOB
WX MPOTECKAHMS.
Uccnenosanune
aM(pOTEPHBIX CBOHCTB
THIPOKCHU/IA ATFOMUHUS
Y THIPOKCH/IA IIMHKA.

IIpousBoauts
BBIYHCIICHUS 10
XMUMHUYECKUM
YPaBHEHUSM.
YyacTBOBaThH B
COBMECTHOH paboTte B
rape WK TPyTIIIe.
BricTpauBats
pa3BEpPHYTHIE
MTICEMCHHBIE U YCTHBIC
OTBETHI C OIIOPOH Ha
uHdopmanuio u3
yueOHHKA U
CIIPaBOYHBIX
MaTepHajoB,
TPaMOTHO
HCIIOJIb30BaTh
HU3Yy4YEHHBIN
TIOHATUIHBIN annapaT
Kypca XUMHH




IIpaxmuyeckue
pabomul:

Ne 6. XKEcTkocTh BOMIBI
1 METOJIBI €€
YCTpaHEHHUsI.

Ne 7. Pemenue
9KCIIEPUMEHTAIBHBIX
3a/1a4 I10 TeME
«Baxxaeimme MeTauIbl
H UX COCTHHCHUS.
Buviuucnenus:

M0 YPaBHEHUSM
XUMHUYECKHUX PeaKLnid,
€CIIM OJIUH M3
pEeareHToB JiaH B
HU30BITKE WIA
COJIEPKUT TIPUMECH;
MacCOBOM JOJIH
BBIXOJA MPOIYKTa
peakuuu

Hroro no pazneny

20

Paznen 4. Xumus u okpy:xamomas cpeia

4.1 Bemecta u

YCJIOBCKa

Martepualibl B )KU3HU

3

BemtectBa u
MaTepHasl B
IOBCETHEBHOM JKU3HH
yenoBeka. be3omacHoe
HCIIOJIb30BaHUE
BEIECTB U
XUMHUYECKUX peaKIuit
B ObITY. [lepBas
MTOMOIITb TPH
XUMHYECKHX 0KOrax B
OTpaBICHUSIX.
XuMudeckoe
3arpsi3HeHUe
OKpYyXarouiei cpeabl
(mpenenbHas
JIOTTYCTHUMasI BEIIECTB.

XapakTepHu3oBaTh
POJb XUMHH B
pa3nmuHbIX cdepax
JeSITETILHOCTH JIFOJIEH,
OCHOBHBIE BEIIIECTBA U
MaTepHabl,
MIpUMEHSeMbIE B
JKIU3HH COBPEMEHHOTO
yenoBeka. OOBSACHATH
yCIOBUsI 6€3011aCHOTO
HCIOJIb30BaHUSA
BELIECTB U
XUMHYECKHX

peakuuii B ObITY.
AHanmu3upoBaTh U
KPHUTHYECKH

bubnuorexa [IOK
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Ponp xumun B
peleHnu
9KOJIOTHUECKUX
npooJieM.
XuMuyeckui
9KCIIEPUMEHT:
Jemonctpanuu:
Uzyuenne oOpas3moB
MaTepHalioB (CTEKJIO,
CIIaBBI METAJJIOB,
MOJIMMEPHBIE
MaTepHabl)

OLICHUBATh
nH}pOpPMaLHUIO O
BIIMSIHUU
MIPOMBIIIICHHOCTH,
CEJILCKOTO XO35MCTRA,
TpPaHCHOPTa U Jp. HA
COCTOSIHUE
OKpYXarollen cpenpl.
YMeTh OKa3bIBaTh
MIEPBYIO IOMOLIb ITPH
XUMHYECKHX 02KOTax U
OTpaBJIECHUAX.
IIpunumars yyactue B
o0CcyXIeHuH npodiieM
XUMHUYECKOU U
3KOJIOIMYECKOU
HaIlpaBJICHHOCTH,
BBICKa3bIBaTh
COOCTBEHHYIO
MO3ULIHIO O
mpobnemMe u
npeJularath
BO3MO>KHBIE ITyTH €€
peuieHus

HWroro no pazmerny 3
PesepBHOe Bpems 3
OBILLUEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME




YYEBHO-METO/IMYECKOE OBECHEYUEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

* Xumus, 8 knacc/ 'abpuensn O.C., Octpoymos U.I'., Cnaakos C.A., AKIIMOHEpHOE OOIIIECTBO
«3narenscTBO «lIpocBemenune»

» Xumus, 9 knacc/ I'abpuensu O.C., OctpoymoB WU.I"., Cnaakos C.A., AKHOHEpHOE
obuiectBo «M3narenscTBO «lIpocBemienue»

tabnuuel: [lepuonnyeckas cucremMa xumuueckux snemeHToB J1. . MenneneeBa, Tabiuia

paCcTBOPUMOCTH, BJICKTI)OXI/IMI/I‘ICCKI/II‘/'I pAd HAIIPSPKCHUA MCTAJLJIIOB

METOAUYECKHUE MATEPHUAJIBI J1JIs1 YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30Bblii-ypoBeHb.- Peanu3sarms-

tpeboBanuii-OI"OC-ocHOBHOT0-00111eT0-00pa3oBaHus.-MeToauueckoe-mocooue-1isi-

yuurens.pdf

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/

https://www.yaklass.ru/
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