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«Xumus» pazpadborana Ha ocHoBe PI'OC OO0, denepanbHON MPOrpaMMbl BOCITUTAHUS, C YIETOM
pacripeiei€HHBIX TI0 KjaccaM HpOBEpsSEMBbIX TpeOoBaHM K pe3ynbraTaM ocBoeHusi (OCHOBHOM
00pa3oBaTeNbHON IPOrpaMMbl OCHOBHOT'O OOIIIEr0 00pa30BaHMsL.

HOpMaTHBHO-HpaBOBaﬂ OCHOBa:

1.

2.

10.

11.

12.

®denepanbubiii 3aK0H 0T 29.12.2012 Ne 273-03 «O6 obpazoanuu B Poccuiickoit deneparum»
(manee — 3akon);

®denepanbHbIi rOCyIapCTBEHHbIM 00pa30BaTeNIbHBIN CTaHAAPT OCHOBHOT'O OOIIEro 00pa3oBaHMs
(mpuka3 ot 31.05.2021 Ne 287 MunucrepctBa npocsenieHusi Poccuiickoit @enepanuu «O0
YTIBEPXKICHUH (ellepalbHOr0 T'OCYJapCTBEHHOTO 0Opa30BaTEIbHOTO CTAaHAApPTa OCHOBHOTO
obmero oopazoBanus» ( B pen. [Ipukazos Munmnpocsemnieaust Poccun ot 18.07.2022 N 568, ot
08.11.2022 N 955), 3apeructpupoBannbiii B Muntocte Poccun 05.07.2021, perucrpaninOHHBII
Homep 64101) — nanee — ®I'OC O0OO0);

[Ipuka3z Munnpocsenienusi Poccun ot 22.01.2024 Ne 31 «O BHeceHUH U3MEHEHUU B HEKOTOPbIE
npuka3bl MuHucTepcTBa oOpazoBaHus M Hayku Poccuiickoil ®enepanuun u MuHucrepcTsa
npocsemieHuss Poccuiickoit  ®epepauuu, Kacarommecs —(enepanbHbIX —TOCyIapCTBEHHBIX
00pa3oBaTeNbHBIX CTAaHAAPTOB HAYaJIBLHOTO O0O0IIero oOpa3oBaHMS W OCHOBHOTO OOIIETO
00pa3oBaHU;

[Tpukaz Munnpocsemenus Poccum ot 18.05.2023 Ne 370 «O6 yrBepkaeHuu (enepanbHOi
00pa3oBaTeIbHONW IPOrpaMMbl OCHOBHOTO O0IIEr0 00pa30BaHUM;

[Tpuxa3 MunucrepcrBa npocsemienust Poccuiickoit denepanun ot 24.11.2022 Ne 1025 «O0
YTBEPXKJICHUHU (efiepabHON alanTUPOBAHHONW 00pa30BaTeIbHONM IPOrpaMMbl OCHOBHOI'O O0ILEro
o0pa3oBaHus 17151 00y4aIOUIUXCS C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 310POBbSI»;

IIpuka3z Munnpocseuienust Poccun ot 01.02.2024 Ne 67 «O BHECEeHUH U3MEHEHHI B HEKOTOPBIE
npukazbl  MuHnpocBemeHuss  Poccun, — kacarouguecss  enepaliibHbIX  adanTHPOBAHHBIX
00pa3oBaTeNbHBIX IPOrPaMM»;

[Tpuxa3z Munnpocsemenus Poccun ot 01.02.2024 Ne62 «O BHECeHMM U3MEHEHUHN B HEKOTOpHIE
npuka3sl Munnpocsemenus Poccun, kacaromuecs QenepaibHbIX 00pa30BaTeNbHBIX MPOrpaMM
OCHOBHOTO OO0IIIEr0 00pa30BaHMs U CPETHETO OOIIETO 00pa30BaAHUMY;

ITpuxa3z Munnpocsenienus Poccun ot 19.02.2024 Nel10 «O BHeceHUN WU3MEHEHUN B HEKOTOPHIE
npukasel Munnpocsemennss Poccum m MunucrepcrBa mnpocsemenuss P®, kacarommecs
denepanbHBIX  TOCYIAapCTBEHHBIX  OOpa30BaTENbHBIX  CTAHAAPTOB  OCHOBHOIO  OOIIETo
00pazoBaHU»

ITocranoBneHnue I maBHOro rocy1apcTBEHHOTO caHuTapHoro Bpada Poccuiickoit denepannu ot 28
ceHTs10ps 2020 r. Ne 28 «O06 yrBepxkaeHun canutapubix npasui CII 2.4.3648-20 «CanuTtapHo-
SMUJIEMHOJIOTUYECKHE TpeOOBaHUs K OpPraHM3alUsAM BOCHHTAHUS M OOY4YeHMs, OTAbIXa H
037I0POBJICHUS AETEN U MOJIOJIEHKI;

Canurapusle npasuna u Hopmbl CanlluH 1.2.3685-21 «l'urnenudyeckue HOpPMAaTUBBI U
TpeOOBaHMs K 00€CTIeueHHIO 0€30MTaCHOCTH U (MJTH) OE3BPETHOCTH JUTSl YeJIOBEKa (DAKTOPOB CpeIbl
O0OUTaHUA», YTBEPKACHHBIX ITOCTaHOBIEHHEM [ JTaBHOTO roCyIapCTBEHHOTO CAHUTApHOTO Bpaya
Poccuiickoit @enepanuu ot 28.01.2021 Ne2 «OO0 yTBep:KI€HUU CAaHUTAPHBIX MPaBHI U HOPM
CanlluH 1.2.3685-21 «['uruennyeckrie HOpMaTUBBI U TPEOOBaHMS K 0O0ecTIeueHII0 Oe3011acCHOCTH
u (wnn) Ge3BpeAHOCTH AJIs yesoBeKa (akToOpoB cpelbl oOuTaHus» (nanee — ['urueHnyeckue
HOPMAaTUBBI);

[Tpuxa3 MunuctepctBa mnpocemieHus: Poccuiickoit @eneparuu ot 22.03.2021 Ne 115 «O06
YTBEP)KJICHUM TOpsAKA OPraHM3alMU M OCYILECTBICHHS 00pa3oBaTelIbHON NEATETbHOCTH IO
OCHOBHBIM 00111€00pa30BaTeIbHBIM IIporpaMMaM — 00pa3oBaTeIbHBIM MPOrpaMMaM HadyajabHOTO
00I111er0, OCHOBHOT'0O OOIIIETO U CPEAHEro O0IIero 00pa3oBaHMs»;

[Tpuka3z Munnpocsemenus Poccun ot 21.09.2022 N 858 «OO6 yrBepxkaeHun henepaibHOTO
HepevyHss Y4eOHMKOB, JIOMYIIEHHBIX K HCIOJb30BAaHUIO TIPU pPEATH3alUUd  UMEIOIIUX
roCyJapCTBEHHYIO aKKpEeIUTALMI0 00pa30BaTeNbHbIX IPOrpaMM Ha4yalbHOTO OOLIEr0, OCHOBHOTO
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o01ero, cpeHero o0Iero 00pa3oBaHus OPraHU3aIUsIMH, OCYIECTBISIOMIMME 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 Ilpukasy Munnpocsemenust Poccuu ot 21.092022 Ne 858 O6 yrBepxnenuu QIIY,
JOTIYIIEHHBIX K MCIOJB30BAHUIO MIPU peallu3alliid UMEIONINX TOCYJapCTBEHHYIO aKKPEAUTALIUIO
00pa3oBaTeNbHBIX MPOTPaMM HAYaJbHOTO OOIIEro, OCHOBHOTO OOINEro, CPeaHEro OOIIero
o0pa3oBaHUsl OpraHU3aLMSIMH, OCYIIECTBISIOINIMMU OOpa30BaTENbHYIO JIEATEIbHOCTh H
YCTaHOBJIEHMSI IPEAEIBHOIO CPOKa UCIIO0Ib30BaHUSI UCKIIFOUEHHBIX Y4EOHUKOBY.

IIpukaz MwunoOpunayku Poccum ot 9 wmions 2016 1. Noe 699 «OO06 yTBepKIAEHUU IEPEUHS
OpraHu3alfii, OCYIIECTBIAIONMX BBIIYCK Y4YEOHBIX MOCOOWH, KOTOpBIE JOIMYCKAIOTCSI K
UCIOJB30BAHUIO  TpU  pealu3aliil  HUMEIOUIMX  TOCYJapCTBEHHYIO  aKKpEIUTAaIUIO
00pa3oBaTeNbHBIX MPOTPaMM HAYaJbHOTO OOIIEro, OCHOBHOTO OOINEro, CPeaHEro OOILIero
00pazoBaHUM.

[Tpuka3 MuHKCTEpCTBa HAYKHU U BBICIIEro oOpa3oBanus Poccuiickoit @enepanuu, MuHnCTEpCTBA
npocsenienust Poccuiickoit eneparnuu ot 30.06.2020 Ne 845/369 «O6 yrBepxkaenuu [lopsaka
3ayeTa OpraHM3alMel, OCYIIECTBISAOIEH 00pa30BaTEeNbHYIO JAESITENbHOCTb, pE3YJIbTAaTOB
OCBOEHHUSI OOYYaIOIUMUCS Y4eOHBIX MPEIMETOB, KYpPCOB, AMCLUMILIUH (MOAYyJeH), MPaKTUKH,
JIOTIOJTHUTEIBbHBIX 00pa30BaTENIbHBIX MPOTpaMM B JIPYIrHMX OPIraHU3alMsIX, OCYIIECTBIISIOIINX
00pa30oBaTeNbHYIO 1eATEeIbHOCTY;

[Tucemo Munnpocsemienuss Poccun ot 12.02.2024 Ne03-160 «PasbsicHeHus mo Bompocam
OpraHu3any OOy4eHHs [0 OCHOBHBIM OOIIEOOpa3oBaTeNbHBIM U JIOMOJHUTEIbHBIM
oOuiepa3BUBAOLIMM IIporpaMMaM JUisl JA€Ted, HYKIAIoUMXcd B JUIMTEIbHOM JICYEHUU 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 M0 00eCHeUeHNI0 ONTUMHU3auun 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. Dpucmana» PocniotpebHaa3opa u 1p.);

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

[Ipukaz Munnpocsemienusi Poccun ot 31.08.2023 Ne650 «O6 yrBepxknenun Ilopsnka
OCYILLECTBJICHUS] MEPONpPUATUH 1O MNpodecCHOHATbHOW OpHEHTAlMM OOy4aroIluxcs o
00pa3zoBaTeNbHBIM ITpOrpaMMaM OCHOBHOTO OOIIETO U CPETHETO OOIIETo 00pa3oBaHUs»;
Mertoanyeckre peKOMEHIANUN 110 00ECTIEYEHNI0 CAaHUTAPHO-3IHIEMUOJIOIMYECKIX TpeOOBaHUI
IpU peanu3aluy 00pa3oBaTENbHBIX MPOrpaMM C MPHUMEHEHHEM 3JIEKTPOHHOTOo OOydeHUus H
TUCTAHIIMOHHBIX  OoOpa3zoBaTenbHbIX TexHomormit (MP  2.4.0330-23 yrtB. 29.08.2023
pykoBoauteneM denepanbHOil CIy)OBI TIO HaA30py B cdepe 3aluThl MpaB MOTPEOUTENECH 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 denepanumy;

ITpuka3z Munnpocsemenns Poccun ot 03.08.2023 Ne 581 «O BHeceHHHM M3MEHEHUS B MYHKT 13
HOpsiIKa OpPraHM3allMUd M OCYIIECTBJIEHUS O0pa30oBaTeIbHOM JAEATEIBHOCTH IO OCHOBHBIM
0011e00pa3oBaTeIbHBIM TIpOrpaMMaM - 00pa3oBaTEeNbHBIM IIPOrpaMMaM HadajdbHOTO OOIIETO,
OCHOBHOT'O OOIIIEr0 U CpeHEro o0Iero o0pa3oBaHus, YTBEpKICHHOTO IPUKAa30M MHUHUCTEPCTBA
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 yTBepKIaeHUHU
(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 OPraHU3AIUSIMHE, OCYIIESCTBIISIONIMMHU 00pa30BaTEIbHYIO
JeSITeIbHOCTD, M YCTAHOBJICHHSI TPEEIbHOTO CPOKA UCTIONb30BAHNUS HCKIIIOYEHHBIX YUeOHUKOBY;
[Tucemo MunHucTepcTBa 00pa3oBaHusi u Hayku Poccuiickoit @enepamuu ot 18.08.2017 Ne 09-
1672 «O HampaBleHMHM PEKOMEHJAMM IO YTOUHEHHUIO MOHATUS M COJAEP’KAHUS BHEYPOUHOMU
NeSITeIbHOCTH B paMKax peaju3allid OCHOBHBIX 0011e00pa30BaTeIbHbIX IPOrPaMM, B TOM YHCIIE
B 4aCTU IIPOEKTHOM EATENbHOCTIY;

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

[Tpuka3 MuHKCTEpCTBa HAYKHU U BBICIIEro oOpa3oBanus Poccuiickoit @enepanuu, MuHHCTEpCTBA
npocBemennss Poccuiickoit ®Pepepanmu ot 05.08.2020Ne882/391 «OO6 opraHuzanuu M
OCYILIECTBIICHMH  00pa3oBaTENbHON JEATEIBHOCTH TIpU  CeTeBOM (opMmMe  pealn3anuu
oOpa3oBaTenbHbIX Mporpamm» (BMecte ¢ «llopsaxkoM oOpraHu3alu M OCYLIECTBICHMS
0o0pa3oBaTeNbHONW JAEATEIIBHOCTH TPU  CeTeBOW ¢opMme peanm3anmud  00pa3oBaTEIbHBIX
porpammy);

[Tucemo MunucrepctBa 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 TIOCYJapCTBEHHON NOJMMTUKM B cdepe obmero oOpazoBaHUs
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 @enepanuu ot 26.02.2021Ne03-205 «MeTtoauueckue
PEKOMEHIAUU 10 O00ECHEeUYeHHI0 BO3MOXKHOCTH OCBOCHHUSI 00pa3oBATEIbHBIX MPOTPaAMM
oOyuyaromumucs 5-11 ki1accoB 0 UHAUBUAYAILHOMY Y4€OHOMY IUIaHY»;

[Tucemo MunucrepcrBa oOpazoBanus 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 1 Hayku Poccmiickoit deneparmn ot 25.05.2015 Ne08-761
«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» (BmMecTe ¢ «PekoMeHIauusIMy 10 IPUMEHEHUIO0 HOPM 3aKOHOAATEIbCTBA B YaCTU
oOecrieyeHnss BO3MOXKHOCTH TOJYYEHHUS 00pa3oBaHUs HAPOJHBIX S3bIKaX M3 YHUCIA SA3BIKOB
HapoaoB Poccuiickoit @enepanyu, U3y4eHus TOCYJapCTBEHHBIX SI3BIKOB pecnyOnuk Poccuiickoii
®denepanuy, poaHbIX SI3BIKOB U3 YHMCIIA S3bIKOB HapoJoB Poccuiickoit denepanuu, B TOM YUCIIE
PYCCKOTO KaK pOTHOTO);

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

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

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

[Tpuka3z Munnpocsenienus Poccun ot 02.08.2022 Ne 653 «O6 yrBepxacHUU (emepaabHOTO
NEpeYHsl 3JIEKTPOHHBIX O00pa30BaTENbHBIX PECYPCOB, JAOMYIICHHBIX K HCHOJIB30BAHUIO IPH
peanu3alMy HMEIOIIMX TOCYAapCTBEHHYIO aKKPEOUTAaLUI0 00pa30BaTeNbHBIX IMPOrpaMMm



Ha4aJIbHOTO 00IIIET0, OCHOBHOTO OOIIIETO, CpeaHero ol1iero oopazoBanusy (3aperucTpupoBaHo B
Muntocte Poccun 29.08.2022 Ne 69822).
40. OcHoBHas 00pa3oBaTelIbHAs MporpaMma OCHOBHOTO o01iero oopazoanuss MAOY COIII Ne 36 T.
Tomcka.
1.00mas xapakrepucTuKa y4e0HOro npeamera

Bxnanx yuebnoro npeamera « XMMUs» B JOCTHXKECHHE IIeJIeH OCHOBHOTO 00IIero oopa3oBaHus
00YCJIOBJIEH BO MHOT'OM 3HAYEHHUEM XMMHUYECKON HAYKH B TO3HAHUU 3aKOHOB IIPUPOJIbI, B PA3BUTHHI
MIPOM3BOUTEIBHBIX CHJT OOIIECTBA M CO3/IaHMK HOBOW 0a3bl MaTEPHAIBHOU KYJIbTYPHI.

XUMUS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HAYK PacIpOCTpaHmiIa CBOE BIMSHUE HA BCE 00JIacTh
YeJIOBEYECKOTO CYIECTBOBAHU, 3a7ajla HOBOE BUACHUE MUPA, CTala HEOThEMJIEMBIM KOMIIOHEHTOM
MHUPOBOU KYJIbTYPBI, HEOOXOAMMBIM YCIOBHEM KM3HH OOIIECTBA: 3HAHUE XUMHUU CIYKUT OCHOBOM JIJIst
(opMHpOBaHUS MUPOBO33PEHUS UEJIOBEKA, €r0 MPEACTaBICHUN 0 MaTepUaIbHOM €IMHCTBE MUPA;
BO)XHYIO POJIb UTPAIOT (hOPMUPYEMbIE XUMHEW MPECTaBICHNS OB3aMMOIPEBPALLICHHUSIX YHEPTUU U 00
9BOJIIOLIMM BELIECTB B IIPUPOJIC; COBPEMEHHAsI XMUMUS HAlpaBJIeHa Ha PelIeHHe TI00aIbHBIX TPodiieM
YCTOMYMBOIOPa3BUTHUS YEIOBEUECTBA — CHIPbEBOM, SJHEPTE€TUUECKON, IMUILEBOM U IKOJIOTMYECKON
6€e3011aCHOCTH, TPOOJIEM 3PaBOOXPAHEHHUS.

B YCII0BUAX BO3PACTAOIICTO 3HAYCHUA XUMHHU B )KU3HHU 06HICCTBa CYIICCTBCHHO MMOBBICHUJIACH POJIb
XUMHNYCCKOI'O 06p2130BaHI/I$I. B nnane conajiM3alny OHO ABJIACTCA OJHUM U3 YCJIOBI/Iﬁ (bOpMI/IpOBaHI/IH
HHTCJUICKTA JIMYHOCTH XU TapMOHHUYHOT O eé Pa3BUTHA.

CoBpeMEHHOMY Ye€JIOBEKY XMMHUECKHE 3HAHUSI HEOOXOAUMBI JIJIs1 MPUOOpETEHHS O0IIEKYIbTYPHOTO
YPOBHSI, IO3BOJISIFOIIETO YBEPEHHO TPYIUTHCS B COIIMYME U OTBETCTBEHHO y4aCcTBOBATh B
MHOT000Pa3HON KHU3HU O0IIECTBA, Il OCO3HAHUS BaXXHOCTH Pa3yMHOT'O OTHOIICHHUS K CBOEMY
3JI0POBBIO U 3/I0POBBIO IPYTUX, K OKPYXKAIOIIEH MIPUPOIHON Cpelie, AJIsi TPaMOTHOTO MOBEICHUS TIPU
MCIIOJIb30BaHUU PA3NUYHBIX MATEPHAIOB M XUMUYECKIX BEUIECTB B MOBCEAHEBHOM JKU3HH.

Xummnueckoe 00pa3oBaHUE B OCHOBHOMW HIKOJIE ABJISETCS Oa30BBIM 110 OTHOLIEHUIO K CUCTEME 00ILEero
XUMHUYeCcKoro oopazoBanus. [103ToMy Ha COOTBETCTBYIOLIEM €My YPOBHE OHO PEaTU3yeT MPHUCYILUe
00I1eMy XMMHUYECKOMY 00pa30BAHUIO KIIIOYEBBIE LIEHHOCTH, KOTOPBIE OTPAXKAIOT FOCY1apCTBEHHBIE,
0O0I11eCTBEHHbIE U UH/ANBUAYAIbHBIE TOTPEOHOCTH. DTUM ONpEeNseTcs CYyIHOCTh 00IIel cTpaTeruu
00y4eHHs1, BOCIIMTAHUS U Pa3BUTHS 00yUarOIMIMXCS CPEACTBAMHU yUEOHOI0 IpeaMeTa « X UMUs».

I/IsyquI/Ie npeameTa: 1) CHOCO6CTByeT peain3anuu BO3MOKHOCTEH 1A



CaMOpPa3BUTHS U POPMHUPOBAHUS KYIbTYPBI JIMYHOCTH, €€ 00IIel U PYHKIIMOHATBHON IPaMOTHOCTH;
2) BHOCHT BKJIaJl B (DOPMUPOBAHKUE MBINIJICHHSI U TBOPUYECKUX CIIOCOOHOCTEH MOAPOCTKOB, HABBIKOB HX
CaMOCTOSITEIILHOW y4eOHOM NEesITeTbHOCTH, YKCIICPUMEHTAIBHBIX M HCCIICIOBATEIILCKAX YMEHHIA,
HEOOXOUMBIX KaK B IOBCETHEBHOM XU3HU, TaK U B TPO()EeCCHOHANBLHOMN IeATETHHOCTH; 3) 3HAKOMUT
co crenu(UKO HAyIHOT'O MBIIIICHHSI, 3aKJIa/IBIBACT OCHOBBI I[EJIOCTHOTO B3TJIs1/1a HA €AMHCTBO
MPUPOJIBI M YEJIOBEKA, SIBISICTCS OTBETCTBEHHBIM ATArloM B (DOPMHUPOBAHHUH €CTECTBEHHO-HAYYHOM
PaMOTHOCTH MOJIPOCTKOB; 4) criocoO0CcTBYET (POPMUPOBAHUIO [IEHHOCTHOTO OTHOIICHHS K
€CTECTBCHHO-HAYYHBIM 3HAHUSM, K IPUPOJIC, K YETIOBEKY, BHOCUT CBOM BKJIA/l B 3KOJIOTHYECKOE
oOpa3zoBaHue 00yYaIOIINXCS.

HasBannple HampaBiIeHUs B O0y4YE€HUU XUMUU O0ECIICYMBAIOTCS CIICIIU(PUKON COACpKaHUS MPEAMETa,
KOTOPBIH SIBJISIETCS [1€AarOrMuecKy alalTUPOBAHHBIM OTPaKeHHEM 0a30BOI HAyKH XMMHMHU Ha
OIIPENEIEHHOM JTare €€ pa3BUTHUA.

Kpr XHUMUHM OCHOBHOM IITKOJIBI OPUCHTHUPOBAH HaA OCBOCHHC O6y‘~IaIOIJ_[I/IMI/IC$I OCHOB HeOpraHH‘{eCKOﬁ
XUMHHU U HCKOTOPBIX MMOHATHH U CBCILGHI/Iﬁ 00 OTACIBHBIX 00BEKTax OpFaHH‘ICCKOﬁ XUMHU.

CrpykTypa conepkanus npeamMera copMiUpoBaHa Ha OCHOBE CUCTEMHOI'0 IIOJX0/1a K €r0 U3Y4EHHUIO.
ConepmaHI/Ie CKJIaaAbIBACTCs U3 CUCTCMBI MMOHATHH 0 XUMHYECKOM DJIEMCHTE U BEIICCTBE U CUCTCMBI
HOHATUH 0 XuMHuecKoi peakuuu. O0e 3T CUCTEMbI CTPYKTYPHO OPraHU30BaHbI 110 PUHLIUITY
MIOCJIEZI0BATENBHOIO Pa3BUTHUS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPECTABIECHUN Pa3HOrO YPOBHS:
aTOMHO-MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCEI'O €CTeCTBO3HaHUs, ypoBHs [lepuoauueckoro 3akoHa
. 1. MenneneeBa Kak OCHOBHOI'O 3aKOHA XMMHH, YYEHHUS O CTPOCHUHU aTOMa U XUMUYECKOU CBS3H,
IpeCcTaBIeHUN 003IEKTPOIIMTHUECKOM JUCCOLMAIIMY BELIECTB B pacTBOpax. TeopeTuueckue 3HaHus
paccMaTpruBarOTC Ha OCHOBC OMIIMPHUYCCKU MMOJTYYCHHBIX U OCMBICIICHHBIX (1)8,KTOB, Pa3BUBAIOTCA
HOCJIEI0BATEIBHO OT OJHOTO YPOBHS K IpYrOMY, BBIIOJHSASA (YHKLUU OObSICHEHUS U
IMPOTrHO3UPOBAHHUA CBOI71CTB, CTPOCHUA U BO3MOKHOCTEH MPAKTUYCCKOro NPpUMCHCHHA U MMOJTYYCHHUA
M3Y4aEeMbIX BEILECTB.

Takast opranu3anus cojepkaHusi Kypca CriocoOCTBYET MPECTABICHNI0O XUMUYECKON COCTaBIISAIONIEH
HAY4YHOH KapTHHBI MHpa B JIOTHKE €€ CUCTEMHOUITpUPOIbl. TeM caMbIM 0becrieunBaeTcsi BO3MOXKHOCTh
(dbopMupoBaHUs y 00yUaIOUINXCS IEHHOCTHOT'O OTHOIIEHUS K HAyYHOMY 3HAHHUIO U METO/IaMIT03HaHUS
B HayKe. Ba7KHO Takyke 3aMETUTh, YTO OCBOCHUE COAECPIKAHUS Kypca IIPOUCXOJUT C MPUBJICYEHUEM
3HAaHUM W3 paHee M3Y4YECHHBIX KYpCOB:

«Oxkpyxatomuit Mup», «buonorus. 5—7 knaccel» u «PuU3UKa. 7 KJIacc».

Llenn nsyuyeHus yuebHoro npegmeta « Xumua»

K HampaBieHUIO IepBOCTENEHHOW 3HAUUMOCTH TP peaTn3aluy 00pa3oBaTeNbHbIX QyHKINT
npeaMeTa «XUMUs» TPAAUIMOHHO OTHOCAT (JOPMUPOBaHHE 3HAHUNW OCHOB XHMHUYECKOM HAyKH Kak
00J1acTH COBPEMEHHOTO



€CTECTBO3HAHHUS, TPAKTUYECKON JCITEIbHOCTH YEJIOBEKA U KaK OJHOI0 M3KOMIIOHEHTOB MUPOBOM
KYJIBTYpBI. 3a/1a4a MpeaMeTa COCTOUT B (JOPMHUPOBAHUH CUCTEMBl XUMUYECKUX 3HAHUN — BAXKHEHIIINX
(bakTOB, OHATHH, 3aKOHOB U TEOPETHUECKUX MOJIOKEHHUH, JOCTYIHBIX 0000IIeHNI
MHUPOBO33PEHYECKOr0 XapaKTepa, sI3bIKa HayKH, 3HAHUHM O HAY4YHBIX METO/IaX U3YyUEHUs BEUIECTB U
XMMHUYECKHX PeaKkluil, a Takke B JOPMUPOBAHUM U PA3BUTUU YMEHHUH U CIIOCOOOB JESITEIbHOCTH,
CBSI3aHHBIX C IUIAHUPOBAHUEM, HA0JIIOIEHUEM U MPOBEAECHUEM XMMHUECKOTO IKCIIEPUMEHTA,
co0JIr0/IeHHEeM IIpaBUII O€3011aCHOr0 OOpaIlleHuUs C BEIECTBAMU B IIOBCEIHEBHON JKHU3HH.

Hapsiny ¢ oM nenu usydyeHus npeamera B IporpaMme yTOYHEHbl U CKOPPEKTUPOBAHBI C Y4ETOM
HOBBIX IPHOPUTETOB B CUCTEME OCHOBHOTO 0011ero oopasosanus. CeromHs B 00pa3oBaHUN 0CO00
3HAYNMOM HpI/I3HaéTCSI HaITPpaBJICHHOCTb O6y‘-I€HI/I5I Ha pa3sBUTUC U CaAMOPA3BUTHUC JIMYHOCTH,
dopMupoBaHue e€ HHTEIUIEKTa U 001Iel KyapTyphl. OOyd4eHHe YMEHHIO YYUTHCS U MIPOIOIKATh CBOE
00pa3oBaHNe CAMOCTOATEIBHO CTAHOBUTCS OJHOM M3 BaKHEHITNX (DYHKIUN YIEOHBIX MPEIMETOB.

B cBs3u ¢ aTuM I[IpU U3Yy4YCHUU IIPEAMCETA B OCHOBHOM IIKOJIE JAOMUHHPYIOIICC 3HAUCHUC HpI/IO6peJ'H/I
TaKH€ 1IN, KaK:

(dbopMUpOBaHNE UHTEIIEKTYaIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSITEILHOMY MIPUHATUIO PEIICHUN, CTIOCOOHOHN aganTHUPOBATHCS K OBICTPO
MEHSIOIIUMCS YCIOBUSM JKU3HH;

HaIPaBJIECHHOCTh OOYUECHMS HA CHCTEMATHYE€CKOE MPUOOIICHUE YUAIIUXCS K CAMOCTOATEIbHON
MO3HABATEJILHON 1eATEIbHOCTH, HAYYHBIM METO/IaM MO3HaHUs, (POPMUPYIOIIUM MOTHUBALIMIO U
pa3BUTHE CIIOCOOHOCTEHN K XUMUH;

obecrieueHre ycIoBHil, CIIOCOOCTBYIOIINX MPUOOPETEHHUIO 00YJAIOIIMMHUCS OIbITa Pa3HO00pa3HON
JIeSATeTLHOCTH, MO3HAHUS U CAMOTIO3HAHUS, KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMITETCHIIHN ),
UMEIOIINX YHUBEPCATbHOE 3HAYCHHE ISIPA3INYHBIX BUIOB ACSITEIbHOCTH;

dbopMHupoBaHHE YMEHUN OOBSICHATH U OIICHUBATH SIBIICHUS OKPY>KAIOIIET0 MUpa HA OCHOBAHUM 3HAHUHT
Y OIIBITA, NIOJIYYEHHBIX IIPU U3YYEHUU XUMUU;

(dbopMupoBaHUE y 00YHarOIIMXCS TYMAaHUCTUUECKUX OTHOIIEHWH, TOHUMAaHUS IEHHOCTH XUMHUYECKUX
3HaHUH JUIs BBIPAOOTKHU 3KOJOTMUYECKH 11€7eCO00pa3HOro MoBeIeH!Us B OBITY U TPY10BOM
JIEATEIbHOCTH B LEISAXCOXPAHEHUS CBOETO 3/I0POBbS U OKPYKAKOLIEH IPUPOAHON CpEbL;

pa3BUTHE MOTUBAIIMH K 00YYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO Ha OCHOBE
YCBOEHHUS 00I11€4ETI0OBEUYECKUX LIEHHOCTEN, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY NMpoduiid u
HalpaBJIEHHOCTH JlalbHEHIIIEro 00yYeHHU .

3.MecTo npeamMeTa B y4eOHOM IJIaHe

Vuebnsii mian MAOY COIlINe36ropona Tomcka mpemycmaTpuBaeT 00s3aTeIbHOE
M3YYEeHHE XMMHH Ha 3Tare OCHOBHOTO 00111ero o0pa3oBaHus B 00bEMeE:

B 8kiacce (2*34) =64 gaca

B 9xnacce (2*34) =64 vaca

4. Conepxanne yae6HOro npeamera « XuMHus

Conep:xanue yueOHOro npeamera «XuMushH»
8 KJIACC

HepBOHa‘laJILHBIe XMMHUYECCKHUE IMOHATHUSA



[Ipenmer xumuu. Posb XuMuM B )KM3HM YesioBeKa. Tena u BemecTBa. GU3nYeCKre CBOKWCTBA BEILIECTB.
ArperatHoe coctosiHHe BenlecTB. [loHsTHE 0 MEeTOaX MO3HAHUS B XUMUU. XUMUS B CUCTEME HayK.
YucTele BemecTBa u cMecH. CriocoOBI pasiesieHUsT CMECeH.

ATOMEI 1 MOJICKYIJIBI. Xumudeckue dj1eMeHThl. CHMBOJIBI XUMAYCCKHUX 3JICMCHTOB. HpOCTBIe u
CJIOJKHBIC BEIICCTBA. ATOMHO'MOJ’ICKYJIHPHOC YUYCHHUC.

Xumnueckasi popmyna. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH IOCTOSIHCTBA COCTABA
BemiecTB. OTHOCUTENbHAS aTOMHas Macca. OTHOCUTENbHAsA MOJIEKY IsIpHas Macca. MaccoBas 101
XUMHUYECKOI'0 JIEMEHTA B COEUHEHHH.

DusnyecKkue 1 XMMUYECKHE ABJICHUA. XMMUUECKas peakuus U €€ MPU3HAKUA. 3aKOH COXPaHEHUS
Macchl BelecTB. XMMHUYECKUe ypaBHeHHs. KnaccupukanusaxuMuaeckux peaxkiuii (CoenHeHms,
pasoKeHHM S, 3aMeIeHUsI, 0OOMEHa).

XUMHUYECKUH 3KCTIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOH MOCYA0H, ¢ IpaBuiIaMu paboThI B
nabopaTopuu U npuéMamu oOpalleHus ¢ 1a00paTOpHbIM 000pyIOBaHUEM; U3YUYEHHUE U ONHUCaHHE
¢u3nIecKuX CBOMCTB 00pa3I[0B HEOPTaHMYECKUX BEIIECTB; HaOmoneHne pru3mueckux (TUiaBiIeHue
BOCKa, TastHUE JIbJIa, PACTUPAHUE caxapa B CTYIIKE, KUIIEHHE U KOHJICHCALUs BOJbI) U XUMUYECKUX
(ropeHue cBe4H, MPOKATMBAHNE MEIHON MTPOBOJIOKH, B3aUMOJCHCTBIE MeJIa C KUCIIOTOM ) SIBJICHUI,
HaOJII0/IeHNE U ONMMCAaHKE TPU3HAKOB ITPOTEKAaHUSI XUMHUECKUXPEaKIU (pa3okeHue caxapa,
B3aMMOJIEHCTBHE CEPHON KHUCIIOTHI C XJIOpUI0MOapus, pasioxenue ruapokcuaa meau(ll) npu
HarpeBaHuu, B3auMOoeHCTBUE xKele3a ¢ pactBopoM cosn Menu(1l)); nuzyuenue cnocoOoB pa3aeneHus
cMecel (¢ TOMOIIBI0 MaruuTa, (MIBTPOBAaHUE, BHIMIAPHBAHNE, TUCTHIUIALINS, XpoMaTorpadus),
IPOBE/IEHUE OUHUCTKU MIOBAPEHHON COJIM; HAOJI0JEHHE U OIIMCAHUE PE3YJIbTaTOB IPOBECHHUS OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUSIMACCHI; CO3/ITaHUE MOIEIIE MOJIEKY (I1apOCTEP>KHEBBIX ).

Ba:xxHelimmue NMPpEeaACTABUTEC/IN HECOPraHUYECCKUX BEIIECTB

Bozayx — cMeck ra3os. Cocras Bo3ayxa. Kucinopon — anemeHT u nmpocroe BemectBo. Haxoxnenne
KHCJIOpOJia B IPUpOJie, PU3NYECKUE U XUMUYECKUE CBOMCTBA (peakuuu ropeHusi). OKCHUbI.
[Tpumenenue kucnopona. CriocoObl MOTyYeHUs KUCIOPOAA B JIaOOPATOPUH M MTPOMBILILIEHHOCTH.
Kpyrosopot kucnopoaa B npupoze. O30H — alorponHas MoaAu(pUKaUs KUCIOPOJa.

Tennopoit 3(1)(1)CKT XUMHYIECKOU peaknuu, TCPMOXUMHUYCCKUC YPABHCHUA,9K30- U OHAOTCPMHUUYCCKUC
pPCaKknuu. Tonnugo: yrojib 1 MCTaH. 3arp;13HeHHe



BO3/1yXa, YCUJICHHE TAPHUKOBOTO dPeKTa, pa3pylIeHue 030HOBOTO CIIOSI.

Bonopon — anemeHT u mpocroe BemecTBo. Haxoxnenue Bogoposaa B npupoje, pusndeckue u
XMMHUYECKHE CBOMCTBA, IPUMEHEHUE, ClIOCOObInoydeHus. Kuciaots! u conu.

KomnuectBo BemectBa. Monb. MonsgpHas macca. 3akoH ABOrajapo.

MonsipHbIif 006EM ra3oB. PacyéTbl M0 XUMHUYECKUM YPaBHEHHUSIM.

®dusnueckue cBoMCTBa BOAbl. Bona kak pactBopurens. PactBopsl. HachlieHHbIE 1 HEHACHIICHHBIE
pacTBopbl. Pacmeopumocms eeujecms 6 6ode.1 MaccoBas 10515 BelllecTBa B pacTBOpe. XMMHUUYECKHUE
cBoiicTBa BoAbl. OcHOBaHMsI. Pob pacTBOPOB B PUPOJIE U B KU3HHU 4esoBeKa. KpyroBopoT BoJibl B
Ipupoze. 3arpA3HEHUE NPUPOAHBIX BOJ. OXpaHa U OYUCTKA PUPOJHBIX BOL.

Knaccudukanus Heoprannueckux coeuaennid. Oxcuapl. Kinaccuduxarmsi okcumos:
coJyieoOpasyroriue (OCHOBHBIE, KUCIOTHBIC, aM(OTepHBIC) U HecosieoOpa3ytonue. HomeHknatypa
OKCHUIOB (MEXTyHApOIHAS U TPUBHAIbHAs ). DU3HUYECKHE M XUMUIECKHE CBOWCTBA OKCHIOB.
[Tomryuenue OKCUIOB.

OcnoBanwmst. Kiaccudukanus oCHOBaHMIA: MENOYH U HEPACTBOPUMEIE OcHOBaHM. HoMeHKkIaTypa
OCHOBaHU# (MEXIyHapoHas ¥ TpuBUaiIbHas). OU3NYECKUE U XMMHUECKHUE CBOICTBA OCHOBAHUH.
[Tonydyenne OCHOBaHUI.

Kucnotsl. Knaccudukanus kucnotr. HomeHknarypa kucnot(MexayHapoAHasi U TPUBUAIIbHAS ).
duznueckre 1 XUMUUYECKHE cBOMCTBA KUCIIOT. P aktuBHocTi MetaiuioB H. H. Bexerosa.
[Tomyuenue KUCIOT.

Comu. Homenknatypa coneil (MeXIyHapoJHas W  TpPUBUAJIbHAs).
dusnueckue U XuMuyeckue cporictaa coneil. [lomyuenue conei.

I'eneTnueckas cBsI3b MCXKAY KilaCCaMU HCOPTraHUYICCKUX CO€IUHEHUH.

XUMHUECKUH HKCHEPUMEHT: KaueCTBEHHOE OIpeJesIeHue COAEp)KaHus KHCIopoda B
BO3/yXe; MOJTy4eHne, COOMpaHue, pacrio3HaBaHNe M U3yUCHNE CBOWCTB KUCIOPO/Ia; HAaOI01eHNE
B3aMMO/ICHCTBHS BELIECTB C KUCIOPOAOM M YCIOBUS BOSHMKHOBEHHS M NPEKpAIIEHUs] TOPEHUS
(moxkapa); 03HaAKOMJICHHE COOpa3IiaMu OKCUIOB U OTTMCAHUE UX CBOMCTB; MOJIyYeHHUE, COOMpPaHHE,
pacrio3HaBaHME U U3y4eHHE CBOWCTB BOAOPOAA (TOPEHHE); B3aUMOAEHCTBHE BOIOPO/IA C OKCHUIIOM
meau(Il) (Bo3MOXHO UCHOIB30BaHUE BHAEOMATEPUANIOB); HaONIOJEHNE OOpa3lOB BELIECTB
KOJINYeCTBOM | MoOJb; HCCIeoBaHME OCOOCHHOCTEW pacTBOPEHHs BEIIECTB C Pa3IUYHON
pacTBOPUMOCTBIO; IIPUTOTOBJIEHUE PACTBOPOB C OMPEACIIEHHON MACCOBOU JI0JIEl PaCTBOPEHHOTO
BEIIECTBA; B3aMMOAEHUCTBUE BOABI C MeTaulaMd (HaTpueM U  KajublueM) (BO3MOXKHO
UCTIOJIb30BaHUE BUICOMATEPHAJIOB); ONpEACTICHHE PACTBOPOB KHCJIOTH INEIOYEH C IMOMOIIBIO
UH/IMKAaTOpPOB; HCCIEI0BaHME OOpa3llOB HEOPraHMYECKUX BEIIECTB pa3IMYHBIX KJIAacCOB;
HaOJII0/IEHNE W3MEHEHUsI OKPAaCKH WHAMKATOPOB B PACTBOpAX KHUCIOT U IEJIoYel; H3ydyeHHe
B3auMoieiicTBusa okcuna meau(Il) ¢ pacTBopoM cepHO KUCIOTHI, KUCIOT C METAIIJIAMH, PEaKLIUi
HGfIT’paHHSaHHI/I; MMOJIY4YCHHNE HCPACTBOPUMBIX OCHOBaHHﬁ, BBITCCHCHHE OJJHOTO METAJlJIa APYyruM
U3 PacTBOpa COJIM; pELICHHE OHKCIEPUMEHTAIBHBIX 337a4d 1Mo TeMe «BaxHelne Kiacchl
HEOPTaHMYECKUX COCTUHECHUI.

Ilepuoauyecknit 3akoH u Ilepuoamyeckass cHUCTEeMaXHMHYECKHX 3JIEMEHTOB
A. WU. MenpeaeeBa. CrpoeHne aroMoB. XuUMHYECKass CBA3b. OKHCIUTEIBHO-
BOCCTAHOBHTEJIbHBIC PeaKINU

[TepBbie MOMBITKY KIACCU(PUKAIIMN XUMUUYECKUX dTIEMEHTOB. [IoHsSITHE O TpyIax CXOMHBIX AJIEMEHTOB
(1IeMoYHbIe U MET0YHO3eMEeNbHbIE METaIb,raIOreHbl, HHEPTHBIE T'a3bl). DIEMEHThI, KOTOpPhIE
00pa3yroT aMmoTepHBIE OKCUIBI U TUAPOKCHUIBI.



Ilepuonnueckuii 3akoH. Ilepuoauueckas cucrtema xumudeckux snemeHToB/l. 1. Menaeneena.
Kopotkonepuoanas u jyimHHOTIEprUoaHast (Gopmbl [leproanueckoil CUCTEMBl XUMHUYECKHX 3JIEMEHTOB
H. Y. Mengeneesa. [lepuoasin rpynmbl. @U3MYECKUil CMBIC TOPSIAKOBOIO HOMEPa, HOMEPOB
Mepro/ia U TPYIIIbI JJIEMEHTA.

Crtpoenue atomoB. CoctaB aTOMHBIX sifiep. M3oTomnbl. DnekTpoHbl. CTpOeHHE 3IEKTPOHHBIX 000JI0UYEK
aToMOB nepBbIX 20 xumMuueckux ieMeHToB llepuonnueckoii cucremsl /1. V1. Menaeneesa.
XapakTeprucThKa XUMUYECKOI0 3JIEMEHTA I10 ero noJjioxeHnuto B [lepuonuueckoii cucreme /1. U.
Menpaeneena.

3aKOHOMEPHOCTH M3MEHEHUS PaJINyCca aTOMOB XMMHYECKUX DJIEMEHTOB, METAJUIMUYECKUX U
HEMETaJUIMUYECKUX CBOMCTB MO IpyIiaM U nepuojam. 3Hauenue [leproanyueckoro 3akoHa u
[Tepronnueckol CHCTEMbl XMMHUYECKUX 3JIEMEHTOB JUISIPa3BUTHSI HAyKH U NpakTuku. 1. 1.
MenpeneeB — y4E€HbINA U TPaXkKJaHUH.

Xumuyeckass cBs3b. KoBaneHTHas (MOJspHAas W HEMOJNSPHAS) CBS3b.
DIIEKTPOOTPULIATETLHOCTh XUMUUECKHUX 3JIeMEHTOB. lOHHAas CBA3B.
Crenerb  okucieHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.

Hpoueccm OKUCJICHHS M BOCCTaHOBJIEHHS. OKMCIIMTEIN U BOCCTAHOBUTEIH.

XUMUYECKUH IKCIIEPUMEHT: U3y4eHHEe 00pa3I0B BEIIECTB METAIJIOB M HEMETAJIIOB; B3aUMO/ICHCTBHE
TUAPOKCHUIA HUHKA C paCTBOpaMU KHUCJIOT U HIGJIOLIef/'I; MMPOBCACHHUEC OIBITOB, HJIJTFOCTPHUPYIOIIUX
MPUMEPBI OKUCIUTENFHO- BOCCTAHOBUTENBHBIX PEAKIUil (TOpEHUE, PEaKIIUU Pa3I0KeHus,
COCTMHECHHUS).

Memnpe)lMeTm,le CBA3H

Peanmaum{ MCKIIPCAMETHBIX CBsI3eM IIprU N3y4YCHUHU XUMUU B 8 kmacce OCYHICCTBJIACTCA YCPE3
HCIIOJB30BaHHEC KaK 06IIII/IX CCTCCTBCHHO-HAYYHBIX HOHHTHﬁ, TaK U HOHHTHfI, SABJIIIOIINXCA
CUCTCMHBIMH JJII OTACIIbHBIX NPEAMETOB €CTECCTBCHHO-HAYUYHOT'O LIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC MIOHATHS: HAYYHBIN (pakT, TUTIOTE3a, TEOPHS, 3aKOH, aHaJIU3, CHHTE3,
KJaccu(UKaIus, TepUOAUYHOCTD, HAOIIOIEHUE, SKCTIEPUMEHT, MOJICTTUPOBAHUE, U3MEPEHUE, MOJIETTb,
SIBIICHHE.

dwusuka: MaTepus, aToM, MJIEKTPOH, POTOH, HEUTPOH, UOH, HYKITUJI,U30TOIbI, PAJMOAKTHBHOCTD,
MOJICKYJIa, JIEKTPHUCCKHUI 3apsijl, BEIIECTBO, T€JI0, 00hEM, arperaTHOe COCTOSIHUE BEIIECTRa, a3,
(du3nUecKre BEIMYHUHBI, CIMHUIIBI K3MEPEHHSI, KOCMOC, TUIaHETHI, 3BE31b1, COJHIIE.

buonorust: porocunres, qpixanue, buochepa.

['eorpadus: armocdepa, ruapochepa, MUHEpaIbl, TOPHBIE TOPO/IbI,II0JIE3HBIE HCKOIIAEMbIE, TOIUIHMBO,
BOJIHBIE PECYPCHI.



9 KJIACC
BemecTBo M XMMHYeCKas peaKkus

[lepuonnueckuii 3akoH. llepuoamdeckas cucrema xumuueckux saeMmeHToB/l. 1. Menneneena.
Crpoenue aToMOB. 3aKOHOMEPHOCTH B U3BMEHEHUHN CBOMCTBXUMUYECKUX JIEMEHTOB MEPBBIX TPEX
MIEPUOJI0B, KaJIus, KaJIbLIUI U UX COCIMHECHUIB COOTBETCTBUHM C MOJIOKEHUEM AJIEMEHTOB B
[Teproanyeckoil cucteMe UCTPOECHUEM UX aTOMOB.

CrpoeHue BeniecTBa: BUABI XUMUYECKOM CBSI3U. THIIBI KPUCTAIUIMYECKUXPEIETOK, 3aBUCUMOCTh
CBOMCTB BEILECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIETKU U BUJIa XMMUYECKOU CBS3H.

Knaccudukanus 1 HOMEHKIIaTypa HEOPTaHUYECKUX BEIIEeCTB (MEK/IyHApOIHASL U TPUBUAJIbHAS).
XUMHYECKUE CBOMCTBA BEILIECTB, OTHOCSIIUXCAK PA3IMYHBIM KJIaCCaM HEOPTaHUYECKUX COCTMHEHUN,
TeHETUYECKasi CBA3b HEOPTraHUYECKUX BEILECTB.

Knaccugukarus XuMIUeCKUX peakuii 0 Pa3InIHbIM IPU3HAKAM (TI0 YUCITY U COCTaBy
Y4YacCTBYIOUIMX B PEaKIUH BELIECTB, 110 TEIJI0BOMY 3((eKTy, 10 U3MEHEHUIO CTENIEHEeH OKUCICHUS
XUMHUYECKHX 3JIEMEHTOB, [0 00PaTUMOCTH, 110 YUACTHUIO KaTaau3aTopa). JK30- U SHIOTEPMHUUECKUE
peakuuyu, TEpPMOXUMUYECKUE YPABHEHMSL.

[Tonste o ckopocTn xuMudeckoil peakuuu. [lonstue 06 0OpaTUMBIX MHEOOPATUMBIX
XUMHYECKHX peakiusax. [loHsTHe 0 TOMOreHHBIX M TeTePOTCeHHBIX peakuusx. l[lowamue o
Xumuyeckom pasHosecuu. Paxmopul, 61usOuUe Ha CKOPOCMb XUMUYECKOU Peakyuu U NOJIOHCeHUe
XUMUYECKO20 PABHOBECUL.

OKHCIUTEIIFHO-BOCCTAHOBUTEIILHBIC pcakuunu, BJIGKTpOHHBIﬁ 0ajaHC OKHUCIUTEIBHO-
BOCCTaHOBHUTEIBHON pCaKIuu. CocraBnenne ypaBHeHHﬁOKHCHHTGHLHO'BOCCTaHOBI/ITeHBHLIX peaKHI/Iﬁ
C UCITOJIB30BAHHUEM METOAARJICKTPOHHOT'O OanaHca.

Teopm{ BHGKTpOHHTHqCCKOﬁ AUCCOoIHralu. BHGKTPOJ'II/ITBI N HEOJICKTPOJIUTHI. KaTI/IOHLI, AHHUOHBI.
Mexanu3m aucconranvv BEUICCTB C pa3jIMYHbBIMU BUJaMHA XHUMHYECKOH cBI3U. CTeIIeHb
JAUCCOoHUalu. CunbHbIC ucaadbie QJICKTPOJIUTHI.

Peakuuu noHHOrO 0OMeEHa. Y ClloBUS IPOTEKAHUS PEAKIMil MOHHOTO OOMEHa, IOJIHbIE U
COKpaIEHHBIE HOHHBIE YpaBHEHMsI peakunii. CBOMCTBa KUCIIOT,0CHOBAaHUI U COJIEN B CBETE
IPEJICTaBICHUNA 00 3JIEKTPOIUTUYECKON nucconnannu. KauecTBeHHbIe peakliuu Ha UOHBL. [lonamue o
euoponu3ze coiell.

XuMHUYIeCcKnuit OKCIICPUMCHT:. O3HAKOMIICHUE C MOJACIIAMU KPUCTATNITNICCKUX peHIéTOK HCOPTaHUYCCKUX
BEIIIECTB — METAJJIOB U HEMETAIJIOB (TpaduTa U aniMasa), CII0KHBIX BEIECTB (XJIOpHAa HATPUS);
WCCJIEIOBAHKE 3aBUCUMOCTH CKOPOCTH XMMHYECKOUN PEeaKIIuu OT BO3ACHCTBUS Pa3IUYHBIX (DaKTOPOB;
HCCIIEIOBAHUE DIIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, ITPOLECCA TUCCOLMALMUKUCIIOT, IIEI0YEH U
coJiel (BO3MOYKHO MCTIOJIb30BAaHUE BUIEOMATEPHAIIOB); TPOBEACHHE OIBITOB, HILTIOCTPUPYIOIIHNX
MPU3HAKY POTEKAHUS peaklnii HOHHOrooOMeHa (00pa3oBaHKe OcajiKa, BhIJCIEHUE Ta3a,
00pa3zoBaHME BOJIBI); OMBITOB, WIUTFOCTPUPYIOIINX TPUMEPH OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuuin



(ropeHHe, peaKkIuy pa3ioKeHUs, COCTMHEHHNS ); paClIO3HABaHNUE HEOPTAHNYECKHUX BEIIECTB C
IIOMOIIIBIO KAYECTBCHHBIX peaKL{I/Iﬁ Ha MOHBI; pCHICHUCIKCIICPUMCHTAJIbHLIX 3a/1a4.

HeMeTanasl 1 UX cOeIMHEHUA

OO0mast xapakTepucTHKa ranoreHoB. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTepHbIE CTECIICHH
okucienus. Ctpoenue u Gpu3ndeckue CBOWCTBA MPOCTHIX BELIECTB — FaJIOTCHOB. XMMUYECKHUE
CBOMCTBa Ha IpUMepe XJIopa(B3auMOAEUCTBHE C METAJNIaMU, HEMETaJJIaMH, LIEJI0YaMu).
Xnoposonopon.ConsiHasi KUCIOTa, XMMUYECKHE CBOMCTBA, OTyYeHHe, MpruMeHeHue. JleficTBuexiopa
¥ XJIOPOBOJIOPO/Ia HA OPTaHU3M YeJIOBeKa. BakHel e XJI0pH/Ibl 1 MXHAXOXKICHUE B IIPHPOJIE.

OO0mas xapakTepucTuka 351eMeHTOB VIA-rpynibl. OCOOEHHOCTH CTPOSHHUS aTOMOB, XapaKTEPHbIE
CTEINEHU OKUCIICHUSI.

Crpoenne u GpU3NUECKUE CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOIa U CEPhl. AJUIOTPOITHBIE
MOIU(HUKALMK KUCIOPOa U cepbl. XUMHUUECKUe CBOMCTBaA cepbl. CepoBOOPOA, CTPOEHUE,
¢duznueckue U XxuMudeckue cBorcTBa. OKCUABI Cepbl KaKIIPEACTaBUTENH KUCIOTHBIX OKCHI0B. CepHas
KUCIIO0Ta, (PU3NYECKUE U XMMHUYECKUE CBOMCTBA (00IIMEe KaK IpeCcTaBUTeNs Kilacca KUCIOT U
cnenuduyeckne). XUMUUECKUE PEaKIiy, JeKaIlie B OCHOBE IPOMBIIIJICHHOTOCTIOCO0a MOTydeHHSI
cepHoii kucinoTsl. [Ipumenenue. Conu cepHON KUCIOTHI, KAUECTBEHHAs peaklus Ha CyIb(aT-uoH.
Haxoxnenue cepbl 1 €€ coeqMHEHUH B IPUPOJIE. XUMUYECKOE 3arpsi3HEHUE OKPYKAKOLIEH CPeJIbl
COEMHEHUSIMU cepbl (KUCIOTHBIE 10%KIH, 3arps3HEHUE BO3/lyXa U BOJIOEMOB), CLIOCOOBI €ro
IIPENOTBPALICHUS.

OO61mmas xapakTepucTka 371eMeHToB VA-rpymnmnbl. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEPHbIE
CTEINEHU OKUCIICHUSI.

A30T, pacnpocTpaHeHHe B Ipupoje, GU3nuecKue U XuMudeckue cBoiictBa. Kpyrosopot a3ora B
npupose. AMMHaK, ero pu3ndeckrue U XMMHUYECKHUEe CBOMCTBa,oNy4YeHue u npumerenue. Conu
aMMOHUS, UX (pU3HUECKUe U XUMUYECKHEe CBOWCTBA, MpuMeHeHre. KauecTBeHHast peakiys Ha HOHBI
aMMOHHUsI. A30THas KUCJIOTa, €€ MojlydeHue, Gpu3nyecKkue 1 XuMU4Yeckue cBoicTBa (o0mue Kak
IpeCcTaBUTENs Kiacca KUCIIOT U crienududeckue). Mcrnonb3oBaHue HUTPATOB U COJIE aMMOHUS B
KayecTBE MMUHEPANIbHBIX y100peHni. XUMHUECKOe 3arps3HEHUE OKPYXKAIOUIeH cpeabl COeTMHEHUSIMUI
a30Ta (KUCIOTHBIE JOXK/IH, 3arpsi3HEHUE BO3/1yXa, TOUBbI U BOJJOEMOB).

®docdop, atorporabie Moaudukauu pocdopa, Gpusndeckne UXUMHUUECKHe cBoicTBa. OKCUI
dochopa(V) u pochopnas kucnora, puzndeckue 1 XUMHUUECKUE CBOMCTBA, OJIyUYEeHHUE.
Hcnons3oBanue ¢pocaToB B KaueCTBE MUHEPATbHBIX YAOOPEHUH.

OO6mas xapakrepucTika 31eMeHToB [VA-rpymnmbel. OCOOEHHOCTH CTPOEHUS! aTOMOB, XapaKTEepHbIE
CTETIEHH OKUCJICHMS.

Yrnepon, amoTponHbie MOAU(DHUKAIINH, PACTIPOCTPAHEHUE B MPUPOJIE, PU3NIECKUE K XUMUIECKHE
cBoricTBa. Ancopouus. Kpyrosopot yriepoaa B mpupoje. Okcunbl yriaepoaa, ux Gu3ndeckue u
XAMHYECKHUE CBOMCTBA, ACHCTBUE



Ha )XKMBbIE OPTaHU3MBI, OJTyYCHNE U TPUMEHEHHE. DKOJIOTHYECKHE TIPOOIEMbI,CBA3aHHbBIE C OKCHIOM
yriepona(IV); runotesa rino6aabHOro MOTEIUICHHS KIIMMAaTa; NapHUKOBBIN 3 dekt. YrompHas
KUCIIOTA U €€ COJH, NX (PU3NYecKne U XUMHUYECKHE CBOICTBA, MOIyYeHUE U IPUMEHEHHE.
KavecTBenHnas peakuus Ha KapOOHATHOHBI. Vcrionb30BaHNe KapOOHATOB B OBITY, MEIULIMHE,
IPOMBIIIICHHOCTH U CEJIbCKOM XO035HCTBE.

[lepBoHaYabHBIC TMOHATHS 00  OPraHMYEeCKMX  BEIIECTBAX  KaKO COCAMHECHHSIX
yriaepojaa (MeTaH, 3TaH, dTHICH, alleTUICH, TaHOJI, TJIMLEPHH,YKCYCHast KUcoTa). Mx cocmas u
xumuyeckoe cmpoerue. lloHATHE O OWOJIOTMYECKH Ba)KHBIX BEIIECTBAX: KHpaxX, OeKax,
yIIeBOJaX — W WX PO B JKU3HU 4YeNOBEKa. Mamepuanvhoe eOuHCMBO OpeaHUYecKUux u
Heop2aHUuyecKux coeOuHeHu.

Kpemuuii, ero ¢usnyeckue M XUMHYECKHE CBOMCTBA, IOJIyueHHE W TPUMEHEHHE.
Coenunenus kpemHuss B npupone. OOmue mnpexncraBieHuss o0 oxcuzae kpeMHusa(IV) u
KpeMHUeBOM kuciore. CUIMKAThl, UX HCIIOJIb30BAHUE B OBITY, MEAUIIMHE, IPOMBIIIIEHHOCTH.
Baoicnetiwue cmpoumenbHble Mamepuanvl: Kepamukd, Cmekio, yemenm, 6emoH, dHcene3o0emon.
IIpobnemul 6e3onacho2o UCnONb308AHUSL CIPOUMENbHBIX MAMEPUATIO8 8 NOBCEOHEGHOL ICUSHU.

XUMHUECKUH 3KCIIEPUMEHT: U3y4eHUE 00pa30B HEOPraHNYECKUX BEILECTB, CBOWCTB COJISHOM
KHCJIOTBI; IPOBCACHNEC KAYCCTBCHHBIX peaKuHﬁ Ha XJIOPUJHUOHBI U H3.6JHOI{CHI/I€ IIPU3HAKOB UX
IPOTEKAHUS; OTIBITHI, OTpaKaroINe (PU3NYECKHE U XUMUYECKHE CBOMCTBA IaJIOTEHOB U UX
COeMHEHUH (BO3MOYKHO UCIIOJIb30BaHUE BHICOMATEPUAIIOB); 03HAKOMIICHHE C 00pa3liaMy XJIOPUIOB
(raJloreHu10B); 03HAKOMJIEHHE C 00pa3laMu cepbl U €€ COeAMHEHUS MM (BO3MOYKHO UCIIOJIb30BaHUE
BHJIEOMATEPHUAIIOB); HAOIIOIEHUE TIpoliecca OOYTIIMBAaHUA caxapa Mo JeHCTBUEM
KOHIIEHTPUPOBAHHON CEpHON KUCIIOTHI; U3yYeHHE XMMUYECKUXCBOUCTB pa30aBiieHHON cepHON
KHCJIOTHI, TPOBE/IEHNE KaUECTBEHHOM peakliy Ha CyiIb(paT-uoH U HAOII0AeHHE TPU3HaKa €€
NPOTEKaHUS; O3HAKOMJIEHUE ¢ (PU3MUECKUMH CBOMCTBaMU a30Ta, (hocdopa u uX coeMHEHU N
(BO3MOYHO HCIT0JIb30BAHKE BUJICOMATEPHAIIOB), 00pa3liaMy a30THBIX U (POChHOPHBIX y10OpeHU;
HoJy4eHue, coOupaHue, paclio3HaBaHUe U U3y4yeHHe CBOMCTB aMMMaKa; POBEICHUE KaueCTBEHHbIX
peakuuii Ha MIOH aMMOHUS U GocPaTHOH U U3yUEHUE MPU3HAKOB UX MPOTEKAHUS, B3aUMOIEHCTBUE
KOHIIEHTPUPOBAHHON a30THOM KHUCIOTHI C MEIbIO (BO3MOKHO MCIOJIb30BAHUE BHIEOMAaTEPUAIIOB);
M3YyYEHHE MOJIeIe KpUCTaNINYECKUX PelIETOK anmasa, rpadura, QyiaepeHa; 03HaKOMIIEHHUE €
IPOIIECCOM aCOPOIIMH PACTBOPEHHBIX BEILIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM
IIPOTUBOTa3a; MoJly4eHrue, COOMpaHue, paclio3HaBaHue U U3y4YeHUE CBOWCTB YIIIEKUCIIOro rasa;
NPOBE/IEHUE KaUeCTBEHHBIX peakluii Ha KapOOHAT- M CHJIMKAT- HOHBI U U3Y4YE€HHUE IPU3HAKOB UX
MMPOTCKAHUA; O3HAKOMIICHHE C HpOILYKIII/ICI\/JI CUJINKATHOM IMPOMBINIJICHHOCTH,; PCIICHUEC
HKCIEPUMEHTANIBHBIX 3371a4 10 TeMe «BaxkHel1e HeMeTauibl U UXCOSTUHEHUS.

I[Inanupyemble pe3yJibTAThl OCBOeHUSI Y4yeOHOro mpeamera «XHMHS» Ha YPOBHE
OCHOBHOTI'0 00111er0 00pa30BaHusA
W3ydeHre XMMUH B OCHOBHOM IIKOJIE HAPABIEHO Ha JOCTI)KEHHUE 00yJalOIUMUCS THYHOCTHBIX,
METaMpPeIMETHBIX U MTPEJIMETHBIX PEe3yIbTaTOB OCBOCHHS YUeOHOTO IpeIMeTa.

JIN4YHOCTHBIE Pe3yJIbTAThI

JIMdHOCTHBIE pe3ybTaThl OCBOSHUS IPOTPaMMBbI OCHOBHOTO O0IIIET0 00pa30BaHUS JOCTUTAIOTCS B
X0J1¢ 00y4YeHHUsI XUMHUHU B €IMHCTBE YIEOHOU U BOCIIMUTATEILHOM AesTenbHOCTH OpraHu3aiuy B
COOTBETCTBUU C TPAAULIMOHHBIMU POCCUMCKUMHU COLIMOKYJIBTYPHBIMHA U 1yXOBHO-HPABCTBEHHBIMU
[IEHHOCTSIMU,ITPUHSATHIMU B 00IIIECTBE MPaBWJIAMUA U HOPMaMH TTOBEJCHUS U CITIOCOOCTBYIOT MPOIeccam
CaMOIIO3HAHUsI, CAMOPA3BUTHUS U COITUATH3AINH 00YJIarOIIHXCSI.

JIn4HOCTHBIE pe3yNbTaThl OTPAXKAIOT C(HOPMUPOBAHHOCTH, B TOM UHKCJIE B YACTH:



HanHOTH‘leCKOFO BOCIIMTAHUSA

1)  1HeHHOCTHOro OTHOIIEHHS K OTEYECTBEHHOMY KYyJIBTYPHOMY, MCTOPHYECKOMY H
Hay4YHOMY HACJIECAMIO, IIOHMMAHMs 3HAYECHHUS] XUMHUYECKON



HayKH B )KU3HU COBPEMEHHOTO OOIIECTBA, CTIOCOOHOCTH BJIAIECTh IOCTOBEPHOUMH(POPMAIIHEH O
NEepCAOBBIX NOCTUIKCHUAX U OTKPBITHUAX MPIpOBOfI U OTE€YECTBEHHOU XUMUH, 3aUHTCPCCOBAHHOCTHU B
HAYYHBIX 3HAaHUIX 00 YCTPOWCTBE MHpa U OOIIEeCTBA;

I'paxxaaHcKkoro BOCIMTaHUS

2) TpeiCTaBIEHHs O CONMAIBHBIX HOPMAX M IPABUIAX MEKIMYHOCTHBHIXOTHOIIEHHH B
KOJIJIEKTMBE, KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B OOLIECTBEHHO IIOJIE3HOH, YyueOHO-
UCCIIEIOBATEIbCKON, TBOPUECKON U IPYTHX BUAAX IESATEIHLHOCTH; TOTOBHOCTH K Pa3HO-00pa3HOi
COBMECTHOM JI€SITEIbHOCTH TP BBINOJIHEHUM yYeOHBIX, [T0O3HABATENIbHbBIX 337134, BBINOJIHEHUH
XUMHUYECKHX 3KCIIEPUMEHTOB, CO3/JaHUN YU€OHBIX TPOCKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAaHHION
B3aMMOIIOMOLIM B IIpolLecce 3TOH y4uyeOHOH [eATeNbHOCTH; TOTOBHOCTH OLEHMBATh CBOE
IIOBEJICHUE U ITIOCTYIKU CBOMX TOBAPUIIEH C ITO3ULIMY HPABCTBEHHBIX U IIPABOBBIX HOPM C YYETOM
OCO3HAHHUS MOCIEACTBUN TOCTYIIKOB;

HeHHOCTI/I HAYYHOI'O MO3HAHUA

3) MHPOBO33PEHUECKHUX TMPEACTABICHU O BEIIECTBE M XHUMHYECKOW PEaKIuu,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO DPa3BUTHSl HAYKU M COCTABISIOIIMX OCHOBY JUIS
MOHMMAaHUS CYITHOCTH HAYYHON KapTUHBI MUPA; IPEICTaBICHHI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHS NIPUPOJABI, B3AaUMOCBS3SAX YEJIOBEKA C MPUPOJHON CPENOM, O POJIA XMMHH B MTO3HAHUU
3TUX 3aKOHOMEPHOCTEI;

4) IMO3HABAaTCJIbHBIX MOTHUBOB, HAIIPABJICHHLIX HA MOJTYYCHUC HOBBIX 3HAaHUU 1O XHUMHHU,
HeO6XO,I[I/IMI>IX JIA 00BsACHEHUS Ha6J'II-OI[aeMLIX IMpouecCCcoOB U ﬂBHeHHﬁ;

5) nosuaBarenbHOI, HHPOPMAITMOHHOMN M YNTATENHCKOH KYJIBTYPBI, B TOM UKCJIE HABBIKOB
CaMOCTOSITENIbHOW paboThl C y4eOHBIMU TEKCTaMM, CIPAaBOYHOM JIMTEPaTypoOH, JOCTYHHBIMH
TEXHUUYECKUMHU CPeJICTBAaMU UH(OPMALIMOHHBIX TEXHOJIOTHUI;

6) unTepeca k 06YYEHMIO M O3HAHMIO, TOOO3HATENLHOCTH, TOTOBHOCTH U CHIOCOOHOCTH
K CaM00Opa30BaHMIO, POEKTHOM M MCCIIE0BATEIbCKON 1€ATEIbHOCTH, K OCO3HAHHOMY BBIOOPY
HAIpPaBJIEHHOCTH U YPOBHS O0y4YEeHUs B JajbHEHIIEM;

®opMHPOBaHNS KYJbTYPHI 310POBbS

7) oco3HaHMS LEHHOCTH >KU3HH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO,
YCTAHOBKH Ha 37I0pOBBIi 00pa3 )KU3HU, OCO3HAHMS ITOCIIEACTBUN HHENPUATHS BPEAHBIX IPUBBIYEK
(ynotpebneHusi ankoroisi, HapKOTHUKOB, KypeHUs), HeOOXOOUMOCTH COONIOJCHUS MpPaBUI
0€30I1aCHOCTH ITpH 00paIlleHUH CXUMHUYECKUMH BEILIECTBAMU B OBITY U peaibHOM KU3HU;

Tpynosoro Bocnutanus

8) unrepeca k mHpakTHYECKOMY H3ydeHHIO Tpodeccuii M Tpyaa pasIMYHOro poja,
YBOKEHUE K TPYAY U Pe3yJbTaTaM TPYJIOBOU JEATEIBHOCTH, B TOM YHCJIE HA OCHOBE MMPUMEHEHUS
OpPEeIMETHBIX 3HAHWM TIO0 XHWMHH, OCO3HAHHOTO BBIOOpAa WHAMBUAYAIbHOH TPAaeKTOPUHU
MPOJIOJDKEHHST 00pa3oBaHUA C y4ETOM JIMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XHMUH,
OOIIECTBEHHBIX WHTEPECOB U MOTPEOHOCTEIH;



ycrenrHon npodeccuoHaIbHOM IeATeIbHOCTU U Pa3BUTH HEOOXOAUMBIX YMEHHI; TOTOBHOCTh
aJIanTUPOBAThCS B PO ECCUOHATBHON CpeIe;

IK0JI0ruH4ecKoro BOCIUTAHUS

9) skonmoruuecku 1enecooGpasHOro OTHOMIEHHS K MPUpPOJe KaK UCTOYHHKY KU3HHM HA
3emiie, OCHOBE €€ CyIIECTBOBaHMs, MOHUMAHUs IIEHHOCTH 30POBOr0 M Oe3omacHoro obpasa
YKU3HH, OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DU3UYECKOMY U IICUXUYECKOMY 37I0POBBIO,
OCO3HAHUS IICHHOCTH COOJIIOJICHHS MPaBMiI 0€30MaCHOr0 MOBEICHHUS MTPHU PadOTE C BELICCTBAMH,
a TaK)Ke B CUTYaIUSX, yTPOXKAIONINX 3A0POBBIO M KH3HH JIFOICH;

10) cnoco6HOCTH MPUMEHATH 3HAHUS, TIONydaeMble HPU U3yYeHHH XHUMHUH, JUIS PELICHUs
3aJa4, CBSI3aHHBIX C OKPYXKAIOIIEHW MPUPOJHOW CPEIOW, IOBBIIIEHHUS YPOBHS JKOJIOTMYECKOU
KYJBTYpBl, OCO3HAHHS TII00AJTBHOTO XapakTepa HKOJOTHUECKUX MPOOJIEM M MyTeH MX PElICHHS
IIOCPEACTBOM METOJOB XUMUH;

11) 3KOJIOTMYECKOTO MBILIJIEHUS, YMEHUSI PYKOBOJCTBOBAThCS UM B IO3HABATEIbHOM,
KOMMYHUKATUBHOM U COLIMATILHOM MTPAKTUKE.

MeTal’[pe}lMeTHbIe pe3yJbTaThbl

B cocraBe MeTanpeaAMEeTHBIX PE3yJIbTAaTOB BBIACISIOT 3HAYUMbIC 1151 (HOPMUPOBAHHS MUPOBO33PCHHS
oO1IeHay4YHbIC TTOHATHSA (3aKOH, TEOpHs, IPUHIIUII, TUIIOTE3a, PaKT, CUCTEMA, ITPOLIECC, IKCTIEPUMEHT
¥ JIp.), KOTOPBIC UCTIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUeOHBIX MPEIMETaX U MO3BOJISTIOT HAOCHOBE
3HAHUH U3 STHX TPEAMETOB (POPMUPOBATH MPECTABICHHIE O IEJTIOCTHON HAYYHOW KapTHHE MHpA, U
YHUBEpCAJIbHbIC y4eOHbIC IeUCTBUS (II03HABATEIbHBIC, KOMMYHHKATHBHBIC, PETyJSITUBHBIC), KOTOPHIC
obecrieunBarOT (HOPMHUPOBAHKHE TOTOBHOCTH K CAMOCTOSTEILHOMY IJIAHUPOBAHUIO M OCYIIECTBICHHUIO
y4eOHOMIeATEIbHOCTH.

MertanpenmeTHble pe3yabTaTbl OCBOEHUS 00pa30BaTEIbHON MPOrPAMMBI 10 XUMHH OTPaXKaroT
OBJIAICHUE YHUBEPCAIbHBIMU II0O3HABATEIBHBIMU JCHCTBUAMU, BTOM UUCIIE:

Ba3oBbIMH JJOrHYeCKMMHU A€HCTBHAMH

1) YMCHHUEM HCIIO0Jb30BAaATh HpI/IéMBI JIOTUYCCKOro MBINUJICHUA IIPpHU OCBOCHHUU 3HAHHI:
PAaCKpbIBATb CMBICII XUMHWYCCKUX MOHATHH (BBI,Z[eJ'I}ITB HX XapaKTCPHBIC IPU3HAKHU, YCTAHABIINBATH
B3aUMOCBA3b C JPYIrHMHU HOHSITI/IHMI/I), HUCIIOJB30BaTh IMOHATUA JIsA 00BACHEHHUS OTACIBbHBIX
q)aKTOB u HBHCHHﬁ; BBI6I/IpaTL OCHOBAHUS U KPUTCPUU JI KHaCCH(bHKaHHH XUMHUYCCKHUX BCIICCTB
N XUMHYCCKHX peaKHHﬁ; YCTaHaBJIIMBATb MPUYMHHO-CIICACTBECHHBLIC CBA3U MCKIY 00BbEeKTaMHu
HU3YUCHUA; CTPOUTH JIOTHUYCCKUC PACCYKICHUA (I/IH)IYKTI/IBHBIG, ACAYKTHUBHBIC, I10 aHaJIOFI/II/I);
J€J1aTh BBIBOJAbI N 3aKIIFOUYCHHUA,

2) yMeHMEM TIpUMEHATH B MPOIECCE TO3HAHMS TOHATHA  (MPEIMETHBIE |
METaIlpeIMETHbIE), CHUMBOJUYECKHE (3HAKOBBIE) MOJENH, HCIOJNb3yeMble B  XUMHH,
peoOpa3oBbIBaTh MHUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEICTaBICHUS — XUMUYECKHI
3HaK (CHMBOJI 3JI€MEHTa), XUMHUUecKas (opMmylia U ypaBHEHHE XUMHUYECKOW peakiuu — Ipu
pelieHnn yueOHO-T03HaBaTENbHbIX 33/1a4; ¢ Y4ETOM ITUX MOJENbHBIX MPEICTaBICHUN BBISBIATH
U XapaKTepU30BaTh CYIIECTBEHHBIE



MPU3HAKU U3YYaeMBIX O0BEKTOB — XUMHUYECKHUX BEIIECTB U XMMHUECKHUX PEaKIIHii; BBISBIATH 001IME
3aKOHOMEPHOCTH, IPUYUHHO-CIIEACTBEHHBIE CBSI3U UIIPOTUBOPEUMS B U3y4aEMBbIX IPOLIECCAX U
SBIICHUSX; IPEJIaraTb KPUTEPHUH TSI BBISIBIICHUS 3 TUX 3aKOHOMEPHOCTEN U MPOTUBOPEUHUIL;
CaMOCTOSITENIHO BBIOMPATh CMOCO0 perieHus yueOHo! 3a1a4u (CpaBHUBATh HECKOJIBKO BAPHAHTOB
peleHus, BBIOUpaTh Hanbolee MOAXOISAIMINN ¢ y4ETOM CaMOCTOSITENIbHO BbIIEJICHHBIXKPUTEPHUEB);

Ba3zoBbpIMHU Hcci1en0BaTeILCKUMU AeHCTBHSIMHA

3) yMeHMEM HCTONB30BAaTH IIOCTABIEHHBIE BONPOCH B KAauecTBE HHCTPYMEHTA
MO3HAHMS, a TAKXKE B KAUECTBE OCHOBBI AJ11 (JOPMUPOBAHUS TUIIOTE3bI IO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKICHUM;

4) npuobpeTeHue ONbITa MO MIAHKPOBAHUIO, OPTAHU3AIUN U TIPOBEICHUIO YIEHUYECKUX
HKCIEPUMEHTOB: YMEHHE HAOIIOIATh 32 XOA0M IPOIECCa,CaMOCTOATEIEHO POTHO3UPOBATH €T0
pe3ynbTaT, (GopMyIupoBaTh OOOOIICHHMS M BBIBOJBI IO pe3ylbTaTaM IPOBEIEHHOTO OIbITA,
UCCIIEIOBaHMS, COCTABIISATH OTYET O MPOACTAHHOM padoTe;

Paboroii ¢ ungopmanuei

5) YMEHHMEM BbIOMpATh, aHAJIM3UPOBATh U UHTEPIPETUPOBATh UH(DOPMALIMIO PABIUYHBIX
BUJOB M (OpPM NPEICTABICHHUSA, MOIYYAEMYyI0 M3 Pa3HbIX HUCTOYHUKOB (HAYyYHO-TIOMYJIsIpHAs
JUTepaTypa XMMHUECKOI0 COJIEp KaHuUs, ClIpaBOUHbIeniocoOus, pecypcbl UHTepHETa); KpUTHUECKU
OILICHUBATh MPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO HH(OpMaIIHIO;

6) YMEHMEM [PUMEHATh pa3IMuHble METOJAbl U 3alpochl NIpU IOUCKE U 0TOOpe
uHpOpPMAIIMM U COOTBETCTBYIOIIUX JaHHBIX, HEOOXOIAMMBIX [JISl BHITIOJHEHUS yqeGHblx 71
MO3HABATENIBHBIX 33]1a4 OMPEEIEHHOTO TUIIA; TPUOOPETEHUE OMbITa B 00JIACTH MCIOIb30BAHUS
I/IH(l)OpMaLII/IOHHO- KOMMYHUKATHBHBIX TGXHOJIOFPIfI, OBJIaAICHUC Kynb-TypOfI AaKTUBHOI'O
UCIIONIb30BAHUSl PA3JIMYHBIX TMOUCKOBBIX CHCTEM; CAMOCTOSITENIbHO BBIOMPATh ONTHUMAIIbHYIO
dbopmy mpencraBieHus WHOOpPMAIMKM M WUIIOCTPUPOBATH pEIIaeMbIE 3a/Jaud HECIONKHBIMHU
CXeMaMH, AuarpaMMaMu, JpyruMu GopMamu rpaduku 1 UX KOMOWHAIUSMU;

7) yMeHHEM HCIONB30BaTh H AHAM3UPOBATH B IIPOLECCe YUeOHOH 1 HCCIIeN0BATEIbCKOM
JEeSTENIbHOCTH HH(POPMAIIHIO O BIUSHUU IPOMBIIUIEHHOCTH, CETLCKOTO X035IIICTBa U TpaHCTIOPTa
Ha COCTOSIHME OKPY’KAIOLIEH MPUPOTHON CPEBI;

YHuBepcaabHbIMU KOMMYHHMKATHBHBIMH ACHCTBUSAMH

8) ymenmem 3amaBaTh BONpOCHI (B XOE AMANOTA M/MIM AUCKYCCHH) TI0 CYIIECTBY
oOcyxxmaemMoii Tembl, (OPMYIHPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIHHO BBIMOJTHEHUS
MPEI0KEHHOM 3a/1a4u;

9) npuobGperTeHMe ONMBITA TPE3EHTAIMH PE3YIbTATOB BBHINOJHEHHS XHUMHYECKOTO
JKCIIEpUMEHTa (J1abopaTOPHOTO OMbBITA, JTAOOPATOPHOW pPAOOTHI MO HCCIETOBAHUIO CBOWCTB
BEIIECTB, yUeOHOTO MTPOCKTA);

10) zauHTepecoBaHHOCTH B COBMECTHOH CO CBEPCTHHKAMH IIO3HABATENHLHOH M
HCCIICIOBATEIILCKON JISATEIIPHOCTH TIPH PEIICHUH BO3HHUKAIOIIMX MPOoOJIeM Ha



OCHOBE y4€Ta OOITUX MHTEPECOB U COTJIACOBAHUS MO3UITUH (00CYKIeHUs, 0OMEH MHEHUSMH,
«MO3TI'0OBBIC IITYPMBI», KOOpAUHALIUA COBMCCTHBIX ﬂeﬁCTBHﬁ, OIPCACIICHUC KPUTCPUCB 110 OLICHKC
Ka4yecTBa BBIIOJHEHHOH paboThI U JIp.);

YHuBepcaabHbIMM PeryJ/isiTUBHBIMU /1€iiCTBUAMH

11) ymeHHMeM caMOCTOSTENbHO ONpPENENATh LENH JeATeIbHOCTH, MIaHMPOBATH,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPH HEOOXOJMMOCTH KOPPEKTHPOBATh CBOIO JAEATEIHHOCTS,
BbIOMpaTh Hambosee 3(PGEeKTUBHBIE CIIOCOOBI pemieHHs y4eOHBIX W TO3HABaTENbHBIX 3ajad,
CaMOCTOSATENIFHO COCTAaBJIATh WM KOPPEKTHPOBATh NPEIUIOKEHHBIH alrOpPUTM JEHCTBUIl mpu
BBITOJIHEHUH 33JaHUH ¢ YU4ETOM MOJTy4eHHs HOBBIX 3HAHUN 00 M3y4aeMbIX 00bEKTaX — BEIECTBAX
U PEaKIUsX; OLIEHUBATH COOTBETCTBHE ITOIyYCHHOTO PE3yJIbTaTa 3asiBJICHHON 1IEJIH;

12) YMCHI/ICM HUCIIOJIB30BaTh U aHaJII/I3I/Ip0BaTL KOHTCKCTHI, Hpe;[naraeMHe B yCJIOBI/II/I
3aJIaHUH.

IIpenmeTHble pe3yJibTaThI

B cocraBe npeaMeTHBIX pe3yabTaTOB I10 OCBOCHUIO 0053aTEIBHOIO COIEPKaHMs], yCTAHOBICHHOTO
JaHHOH pabouell mporpaMMoH, BBIAEISAIOT: OCBOCHHbIE 00yUYarOIIMMUCS Hay4YHble 3HAHUS, YMEHUS U
CHOCOOBICHCTBUH, CIIEU(pUYECKUE ISl TPEIMETHOM 00JacT «XUMUS», BUABI IEITEITLHOCTH 110
HOJIy4EHHUIO HOBOT'O 3HaHMS, €r0 UHTEPIIPETAH, IPeoOPa30BaHUIO U IPUMEHEHHIO B PA3IMUHBIX
y4€OHBIX U HOBBIX CUTYaIUsX.

[IpeameTHbIe pe3ynbTaThl PEACTABICHBI IO FoJjaM 00YUYEHUS H OTPAKAIOT CPOPMHPOBAHHOCTD Y
00yJarouuXxcs CICAYIOINUX YMEHHM:

8 KJIACC

1) pacKpblBaTh CMBICI OCHOBHBIX XHWMHYECKMX IIOHATHUN:  aToM, MOJIEKYJa,
XUMHYECKHM 3JIEMEHT, IpPOCTOE BEIIECTBO, CJOKHOE BEIIECTBO, CMeCh (OAHOpOAHAas |
HEOJHOPO/IHAsI), BAJEHTHOCTb, OTHOCHUTENIbHAsI aTOMHAasi M MOJIEKYJIApHas Macca, KOJIUYECTBO
BEIIECTBAa, MOJIb, MOJISIpHas Macca, MaccoBas JOJsI XMMHUYECKOrO 3JIEMEHTa B COEIWHEHUH,
MOJIIPHBIA 00BEM, OKCHJ, KHCIOTa, OCHOBaHUE, COJIb, 3JIEKTPOOTPUILIATEIHHOCTh, CTENEHBb
OKHUCJICHHS, XUMUYECKasl peakiusi, KjJacCUPUKalus peakluil: peakuuu COECTUHEHUS, PEeaKIUU
pa3lIoKEHUs,, PeaklUu 3aMEeLIeHMs, peakluu OOMEHa, 3K30- M JHJIOTEPMHUUYECKHE pPEaKLUu;
TETI0BOM 3 (DEKT peakuuu; SApo aToMa, HIEKTPOHHBIN CIION aToMa, aTOMHAasi OpOUTalb, Paanyc
aToma, XMMHYECKasi CBs3b, MOJSPHAs W HEMOJSIPHAsl KOBAJEHTHAsl CBSI3b, NOHHAs CBSI3b, WOH,
KaTHOH, aHUOH, PacCTBOP, MaccoBas J10Jis BELECTBA (MPOLIEHTHAsl KOHLIEHTPAIs) B paCTBOPE;

2) WLTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKHX MOHATHHA (cM. 1. 1) u
MPUMEHSTH 3TU TOHSITHS TIPU ONTUCAHUU BEIIECTB U UX MPEBPAIECHUN;

3) UCIOJIb30BaTh XMMHUYECKYI0 CHMBOJUKY IJISi COCTaBICHHS (DOPMYJ BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKIINN;

4) OTIpEe/IEIISATh BAJIEGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COETUHEHUSX; CTETICHb
OKHCJICHUS JIEMEHTOB B OMHAPHBIX COSIMHEHUAX; IPUHAICKHOCTD BEIIECTB K OMPEICIEHHOMY
KJIacCy coeauHeHWi 1o (opmynaM; BHUJ XUMHUYECKOW CBsI3M (KOBAJIGHTHAs W HWOHHAs) B
HEOPTraHUYECKUX COCAMHEHUSX;



5) packpsiBaTh  cMmbicn  [lepuonmueckoro  3akona [, WM. Menneneesa:
JEMOHCTPUPOBATh IOHUMAHUE MEPUOJUYECKON 3aBUCUMOCTH CBOWCTB XMMHUUYECKUX 3JIEMEHTOB
0T ux nosioxkeHuss B Ilepuoauueckoil cucTeme; 3aKOHOB COXPAaHEHMsS MacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIDHOTO Y4Y€HHUs, 3aKOHa ABOrajapo; OIUChIBaTb U
XapakTepuszoBaTh TabuuuHyro Qopmy lleppoguueckoil CUCTEMBl XUMHUYECKUX 3JIEMEHTOB:
pasnuyarh MOHATHA «rJaBHas moxarpymmna (A-rpynma)» u «mobounas noarpymmna (b-rpymma)y,
MaJible ¥ OOJIBIIMENEPUO/Ibl; COOTHOCUTh 0003HAYEHUS, KOTOPbIE UMEIOTCS B TaOJIHIe

«Ilepuoanueckas cucteMa xuMuyeckux 3nemMeHToB /. . MenneneeBa» ¢ 4ucioBbIMU
XapaKTEPUCTHKAMH CTPOCHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsA[ sIpa, 00IIee Ynucio
3JIEKTPOHOB U PACHPEJEIICHUE UX 110 SJIEKTPOHHBIM CIIOSIM);

6) KiIaccu(UIMPOBaTh ~ XMUMHUYECKHE  JJIEMEHTBl; HEOPIaHUYECKHUE  BEIICCTBA;
XUMHUUYECKHE peakuu (110 YUCILY U COCTaBy y4aCTBYIOUIMX B pEaKLUU BELIECTB, IO TEIJIOBOMY
apdexry);

7) XapaKTepu30BaTh (OMUCHIBATh) OOIINE XUMUYECKHE CBOMCTBA BELIECTB Pa3IMUHBIX
KJIACCOB, MOATBEPXkAAsl OMMCAHUE IPUMEPAMUMOJIEKYIISIPHBIX YPAaBHEHUI COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIIU;

8) IIPpOrHO3UPOBAThb CBOMCTBa BCIICCTB B 3aBHCHUMOCTH OT UX KAYCCTBCHHOI'O COCTaBa,
BO3MOJKHOCTHU IIPOTCKAHUA XUMHUYCCKHX npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBHUAX,

9) BBIUUCIIATE OTHOCHTEIBHYIO MOJICKYJSIPHYI0O M MOJISIPHYIO MAacChl BEIIECTB;
MAacCOBYIO JIOJII0O XMMHUYECKOT0 3JIEMEHTA 110 (hOpMyIIie COeTMHEHUS; MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope; IPOBOIUTH PACUETHI 0 YPABHEHUIO XUMUYECKON PEaKIIHH;

10) npuMeHATH OCHOBHBIE ONEPAIUU MBICTMTENLHOMN JAEATENLHOCTH — aHAIN3 U CHHTE3,
cpaBHeHHE, 0000IIeHHME, CHCTEMaTH3alHi0, KiIacCH(UKAlWiO, BBISABICHHE IMPUYNHHO-
CIIC/ICTBEHHBIX CBS3EH — JUIS N3y4YECHUS CBOICTB BEIIECTB U XMMUYECKUX PEAKIHii; eCTECTBECHHO-
Hay4YHbIE METOJABl TO3HAaHWA — HAONIOJIEHHE, H3MEpPEHHE, MOJEIUPOBAHUE, ODKCIIEPHUMEHT
(peanbHBIN U MBICIIEHHBIH );

11) cleloBaTh IpaBUiaM [OJb30BAaHUS XHMUYECKOM TMOCyqol U J1ab0opaTOpHBIM
000pyI0BaHUEM, a TAK)XKe MPaBUIIaM 0OpallleHHs C BELIECTBAMHU B COOTBETCTBUU C MHCTPYKIUSAMHU
II0 BBIIIOJHCHUIO na6opaT0pHI)1x XUMHUYCCKUX OIIBITOB 110 IIOJNYYCHHIO H c061/1paHmo
ra3o00pa3HbIX BEIIECTB (BOJOPO/A U KHUCIOPO/a), IPUTOTOBIEHUIO PACTBOPOB C ONPEAeIEHHON
MaccoOBOM J0JIe PacTBOPEHHOIO BEUIECTBA; IUIAHUPOBaTb W INPOBOJUTH  XHMHUYECKHE
DKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIENOYEW M KHCIOT C NOMOIIbK HMHIMKATOPOB
(;makmyc, heHondranenH, METUIOPAHXK H JIp.).

9 KJIIACC

l) PACKpPBIBATE CMBICII OCHOBHBLIX XHMHWYCCKHUX IMOHATHN: KOBaJICHTHAs noJjiapHas
CBsA3b, KOBAJICHTHAaA HCEIOJISIpHad CBA3b, MOHHAA CBA3b, MCTAJNIMYECKAA CBA3b, KaTUOH, aHHUOH,
QJICKTPOJUT U HCEIJICKTPOJHUT, JJICKTPOJIIUTUYCCKAs Aucconuanusa, peakiuuu HOHHOI'O 06MeHa,
OKHCIINTECIIb U BOCCTAHOBHUTCIIb,



2) HCIIOJIH30BaTh XWMHYECKYI0O CHMBOJIMKY [IJIi COCTaBJICHHUS (OpPMyJS BEIIECTB,
VMOHHBIX YPAaBHEHUM U YPAaBHEHUU OKHUCIIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKLIAN;

3) ONpEeIEeATh BaJICHTHOCTh U CTENEHb OKUCIIEHUS aTOMOB XUMUYECKHUX JIEMEHTOB B
COCIMHEHUSIX PA3JIMYHOTO COCTaBa; MPUHAMJICKHOCTh BEHIECTB K OMNPEACIICHHOMY KJaccy
COCIMHCHUH; BUIbl XHMHYECKOW CBs3U (KOBAJEHTHOW, HMOHHOH, METAJUIMYECKOH) B
HEOPTraHWYECKUX COCIUHEHUSX; 3apsi/i MOHA; XapaKTepCcpeasl B BOJHBIX pacTBOpax KHUCIOT U
10(S) (0 (97

4) OOBSCHATh OO0IME 3aKOHOMEPHOCTH B HM3MEHEHHH CBONCTB XUMHYECKHX
3JIEMEHTOB W MX COCAMHEHHMM B MpeAesiaX MajblX MNEPUOAOB W TJIABHBIX MOJATPYIN C Y4ETOM
CTPOCHHUSI UX aTOMOB;

5) KJaccu(puIUpoBaTh XMMUUYECKHE peakUK (110 U3MEHEHUIO CTENEHEH OKHCICHUS
aTOMOB XMMHMYECKHUX JIEMEHTOB); ONPEAEIATh U3yUYE€HHBIE TUIIBI XUMHUECKUX PEeaKLuii;
6) COCTaBJISITh MOJIEKYJISIPHBIE YPABHEHUS peakluii, XapaKTepU3yIOIUe XUMUUECKUE

CBOICTBa MPOCTHIX BEIIECTB, 00Opa30BaHHBIX 3MeMeHTamMu- HeMeTaamu IVA-VIIA noarpynn
(yrmepon, kpemHwmid, a3or, docdop, cepa, xiop), snemeHTamu-MetamiamMu [A—IIA moarpymm
(HaTpwii, KaJIMA, MarHui, KaJblUK, ATIOMUHHAN ), a TAKXKE Kelle3a;

7) XapaKTepu30BaTh (PU3NICCKHEC U XUMHYCCKHE CBOWCTBA aMMHAKa, U YIIIEKUCIIOTO
ra3a, B TOM 4Hclie, 1711 000CHOBaHHUs CIIOCOOOB UX COOMpPAHUS U PACIIO3HABAHUS MPH MOTYYCHUH
B J1abopaTopuy;

8) XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XUMHUYECKHE  CBOWCTBAa BEIIECTB
pa3IMYHBIX KJIACCOB, MOATBEPXKAas 3TO ONUCAHUE IPUMEpPaAMHU MOJIEKYJSPHBIX U HOHHBIX
YPaBHEHUI COOTBETCTBYIOLIUX XUMUYECKHUX PEAKLUM;

9) COCTaBIISITh YPaBHEHUS: SJEKTPOIUTHUECKON IUCCOLMALNU KHUCIOT, IENIoYed U
COJICH; TIONHBIE W COKpAICHHBIC YPAaBHCHHSI pEaKIWid  HWOHHOTO OOMEHa; pEeaKIuii,
MOJTBEPXKJIAIOIINX CYIIECTBOBAHUE TEHETUYECKOW CBSI3M MEXKIY BEIIECTBAMHM Pa3IUYHBIX
KJIACCOB;

10) cnenosaTh mpaBMIAM MOJB30BAHMS XMMHMUYECKOH MOCYIOH M N1aGOpaTOpPHBIM
000pyI0BaHUEM, a TAKXKe IPaBUIIaM OOpaIlleHUs C BELIECTBAMHU B COOTBETCTBUU C HHCTPYKIUSAMHU
[0 BBIMOJIHEHUIO JITA0OPAaTOPHBIX XHMHUYECKHX OMBITOB IO TMOJYYECHHIO W COOMPAHHIO
ra3oo0pa3HbIX BEIIECTB (aMMMaKa M YIJIEKUCIOro rasza) (Mpy HAJIWYMKM BO3MOXKHOCTU WIIH
MPOBOAMTH BUPTYyabHbIE 1a00paTOpHbIE pabOTHI);

11) npoBoauTh peakiMH, HOATBEPHKNAIONIME KAYECTBEHHBIH COCTAaB Pas3IHUHBIX
BEIIECTB: PAaclO3HaBaTh OMNBITHBIM IyTE€M: XJIOPUA-, UOIUA-, Cylb(aT-, KapOoHaT-, CUIIUKAT-,
dochaT-aHNOHBI, THIPOKCUA-UOHBI, KATHOH aMMOHUS M KaTHOHBI METAJNIOB (MarHusi, KajbIus,
amomunus, xkenesa (II) u (III), meau (II), nuHKa), MPUCYTCTBYIOIIME B BOJHBIX PacTBOPax
HEOPraHMYECKUX BEILIECTB; MOATBEpKAatole aM(pOoTepHbIE CBOMCTBA OKCUAOB U THAPOKCH]IOB
AITIOMHUHUS, ¥ LMHKA (MIPU HAJIUYUU BO3MOXHOCTHU WUJIM MIPOBOAMTH BUPTYaJIbHbIE 1a00paTOpHBIE
paboThI);



12)  npoBoOAUTH XMMMYECKHE SKCIEPMMEHTBI: OTBIThI, HLTFOCTPUPYIOLIHE MPU3HAKH
MPOTEKaHUs peakluii HOHHOrO 0OMeHa; OMpe/ielieHne XapaKkTepa cpeibl B paCTBOPax KHUCIOT
U IIeJoYedl ¢ TMOMOIIBI0 WHAMKATOPOB;, PEIICHHE AKCIEPUMEHTATBHBIX 33734 10 TeMe
«QIeKTpoIuTUYECKas: Auccoruanusy. V3ydeHre CBOWCTB COJIIHOM KHCIOTBHI; U3Yy4€HHUE
XUMHYECKUX CBOMCTB pa30aBICHHOW CEpPHOM KHUCJIOTHI, TMOJy4deHHe, coOupaHue,
pacrno3HaBaHHe aMMMaKa, YIJIEKUCIOr0 ra3a M H3y4yeHHEe HUX CBOICTB; HCCIEIOBaHHE
aM(pOTEePHBIX CBOWCTB THUIPOKCHUJIOB ATIOMUHUS M I[MHKA; PEHICHHE JKCIEPHUMEHTATbHBIX
3aja4 no TeMe «BaxxHeillne HeMeTalIbl U UX COSAMHEHUS, PEeLICHHE YKCIEPUMEHTAIbHbBIX
3ama4 o Teme «BakHelre MeTaluibl U BX COSAMHEHUs» (MIPH HAIMYUU BO3ZMOKHOCTHU HJIH
MIPOBOJIUTH BUPTYaAJIbHBIC JTAOOpATOPHBIC PAOOTHI);

13) wabmonaT, M  ONMCHIBATH XMMMYECKHE OKCIIEPHMEHTHI  (BO3MOKHO
UCIOJIb30BaHUE BUIEOMATEPHAIIOB): OIBITHI, UIUTIOCTPUPYIOIINE (PU3NUECKUE U XUMHUYECKUX
CBOMCTBAa TaJIOTEHOB W HMX COEAUHEHHH (BO3MOYKHO HCIIOJIb30BAaHUE BUIEOMATEPUAJIOB);
O3HAaKOMJIEHHE C o0pa3luamMu XJIOpUIOB (TaJOr€HUJOB); O3HAKOMJIEHHE C MOJENsIMHU
KPUCTAJUTMIECKUX PEHIETOK HEOPraHMYeCKMXBEIIECTB: METAJUIOB U HEMETauIoB (Tpadura u
ajiMas3a), CIOXHBIX BEIIECTB (XJIOpUAA HATPUA); ONbBITHI, MILIFOCTPUPYIOIIUE 3aBUCUMOCTb
CKOPOCTH XUMHYECKOW pPEaKIUU OT BO3JCHCTBUS Pa3IMUHBIX (DAKTOPOB; HCCIIEIOBAHUE
JIEKTPOIIPOBOJITHOCTH ~ PAaCTBOPOB  BEILIECTB;  OMBITHI, WJUIIOCTPUPYIOLIME  IPOLECC
JUCCOLMALUU KUCJIOT, LIEJI0oYel M coilel (BO3MOXHO HCIOJIb30BAHUE BUAECOMATEPHUAIIOB);
O3HAKOMJIEHHE ¢ o0pa3llaMd MeTaUIOB M CIUIABOB, H3YYEHHUE pe3yJbTaTOB KOPPO3UHU
METAJUIOB, B3aMMOJEHCTBUS OKCUAA KalbLiUsi C BOAOH, Ipolecca TOPEeHUs Keile3a B
KHUCIOpoAe (BO3MOYKHO HCIIOJIb30BaHUE BUAEOMATEPUANIOB); OIBITHI, WILTIOCTPUPYIOIINE
MpUMEPbl OKUCIMTEIBbHO- BOCCTAHOBUTENIBHBIX DPEAKIMIl: rOpeHue, peakiuu pa3oKeHus,
COEJIMHEHUS; O3HAaKOMJIEHHE ¢ oOpa3llaMu Cepbl M €€ COEAMHEHUSIMM; O3HAKOMIJIEHHE C
¢u3nueckuMu CBOWCTBaMHU a30Ta, ¢pocopa U UX COeTUHEHUH (BO3MOXKHO HCIIOJNIb30BaHHE
BUJIEOMATEPHAJIOB), ¢ 00pa3amMu yJ00peHuil; B3auMo1eiiCTBUEKOHIIEHTPUPOBAHHON a30THOM
KHCJIOTBl C MEJbI0; M3ydeHHE MOJAENeH KPHUCTAIMYECKUX PpeIIeTOK aiMmasza, rpadura,
MOJIEKYJIbl (pyJIepeHa, MOJIEKYJ OpraHMYECKHX BEILECTB; O3HAKOMIIEHHE C IPOLIECCOM
a71copOLMU PACTBOPEHHBIX BEILECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM MPOTHBOTrasa;
O3HAaKOMJIEHHE C NPOAYKIMEW CHJIMKATHOM IPOMBIIIJIEHHOCTH; MPOLECCH OKpallWBAHUS
IJIaMEHHU KaTHOHAMH METaJUIOB;

14)  wucnonk3oBaTh TONyYeHHBIE XMMHYECKHE 3HAHUA B PA3HYHBIX CHTYAIUSAX:
MPUMEHEHUs BEIIECTB U MaTepualoB B OBITY, CEBCKOM XO3SHCTBE, Ha MPOU3BOJICTBE, B
IIPOLIECCE PELICHMs] MPAKTUYECKUX 3aJad B IIOBCEJIHEBHOM JKU3HH, MPENYNPEKACHUS
SIBIIGHUN, HAHOCSIIMX Bpea 370POBBI0 YEIOBEKa U OKpYXalouled cpene; NpUMEHEHHs
MPOAYKTOB MepepabOTKU MPUPOJHBIX UCTOYHHUKOB YIIIEBOJIOPOJOB (yrojb, MPUPOIHBIN Ta3,
He(Th) B OBITY U MPOMBIIIIEHHOCTH; 3HAYEHUS KUPOB, OEIKOB, YIJIEBOAOB JUIsl OpraHu3Ma
YENI0BEKA;



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
00BEKTHI P MIPOBEIACHUU
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
0TI0pOif Ha HH(OPMALIHIO 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.
OTHOCHTEIbHAS
MOJIEKYJISIpHas Macca.
MaccoBas 10JI1 XUMAYECKOTO
3JIEMEHTa B COCIMHCHHUH
KomuuectBo BemectBa. Moib.
MousipHast macca.
BzanmMocBs3b KoIM4decTBa,
MacChl M 9Hclia CTPYKTYPHBIX
eIMHUI] BelecTBa. Pacyérel mo
(hopMyiaM XUMHYECKUX
COCIUHCHUM.

PaccraBnsate k03¢ GHULIUEHTH B
YPaBHEHHAX XUMHUYECKUX
peakuui.

HaGmonath 1 onuceIBaTh
00BEKTHI IPH POBEACHUH
JIeMOHCTpanuii n 1ab0opaTopHBIX
OTIBITOB.

ITpoBOIUTH BEIYUCICHHS 1O
(hopmynaM XUMUYECKHX
COEIMHEHUH U ypaBHEHUSAM
XUMUYECKUX PEaKIHil.
IIpuMeHsITh €CTECTBEHHO-
Hay4YHBIC METO/bI O3HAHMS (B
TOM 4HcIie HaOmoeHue,
MOJIEINPOBaHKE, SKCIIEPUMEHT U
OCHOBHBIE OIepalnuu
MBICIUTENBHON AEATENbHOCTU
(cpaBHeHHe, KiIaccupUKAINs)
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
peaxmwmii (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, B3aUMOJECHCTBYE
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
JKeye3a ¢ pacTBOPOM COJIH
mean (II).

OmnBITHI, WILTIOCTPUPYIOIINE
3aKOH COXpaHEeHUs MacChl.




Jlabopamophuie onvimul:
Co3naHue Mozenel MoJlIeKyn
(IwapocTep>KHEBBIX).
Omnucanue HU3NUECKUX
CBOWCTB 00pa3IoB
HEOPTaHMYECKUX BEIIECTB —
METaJUIOB ¥ HEMETAJIIOB.
Habmronenne pusmaeckux
(TutaBNeHUE BOCKA, TasTHUC
JIb/1a) B XUMHAYECKHUX (TOpEeHUE
CBEYH, MPOKaJMBAHNUE MEIHOM
MIPOBOJIOKH) SIBICHUII.
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 PEAKIIUH
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 TOPCHHS
(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 HAOMIOICHNUS, AeTaTh
BBIBOJIBI 110 pe3yIbTaTaM
9KCIEPUMEHTA NIPH NIPOBEIACHUU
1a60PaATOPHBIX OTBITOB U
MPAaKTUIECKOI pabOoTHL.
BbIyucasTe KOIMYECTBO
BelecTBa, 00BEM rasa Imo
thopmynam.

VYyacTBOBaTh B COBMECTHOM
pabote B rpymIe.

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 BEIESCTBA
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
BEIIIECTB, MOJICKYJISIPHBIX
YPaBHEHUM XMMHUYECKHUX
peakiuii ¢ yuacTueM BOJOpOJa.
Bbruncenars MoJsIpHyIo Maccy
BEIIIECTB; KOJMIECTBO
BelecTBa, 00bEM rasa, Maccy
BEIIIECTBA;

[TpoBoanTH pacu€rsl Mo
YpaBHEHHSIM XUMHYECKUX
peaknuii: KoJIu4ecTBa, 00bEMa,
MAacCHI BEIIECTBa MO
HU3BECTHOMY KOJIMYECTBY,
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
TOPIOYUMHU BEIICCTBAMHU B OBITY.
[TmaHupoBaTh U OCYIIECTBIATH
HA MPAKTHKE XUMUICCKHE
SKCIEPUMEHTHI, IPOBOANTH
HaOJIIOICHUS, 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 3kcnepumenm:
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 pacTBOPHTEIS B
MPUPOJHBIX MPOILIECCaXx.
CocCTaBmATh ypaBHEHUS
XMMHUUYECKHUX PEAKIMN C y4aCTUEM
BOJIBI.

OOBSICHATD CYIIHOCTD
9KOJIOTUYECKHX MpodIIeMm,
CBSI3aHHBIX C 3arpsi3HEHNEM
MPUPOHBIX BOJ, CIIOCOOBI
OYHCTKH BOJIBI OT IpUMeECEH,
MEpHI IO OXpaHe BOJ[ OT
3arps3HEeHusI.

[TnanupoBaTh 1 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 BELECTBA.
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. Kimaccudpukarms
OCHOBaHUH: MIETOYU U
HEPACTBOPUMBIE OCHOBAHMUSI.
HomenknaTtypa ocHOBaHUH.
dusznyeckue U XUMHYECKHE
CBOMCTBAa OCHOBAHHH.
ITonyueHne oCHOBaHUM.
Kucnotsl. Knaccudukanums
kucnot. Homenknarypa
KucIoT. Gu3ndeckue u

XAMHYECKHE CBOMCTBA KHCIIOT.

Psin akTHBHOCTH METAIIIOB
H.H. bekerona. [Tonyuyenue
KHCJIOT.

Commn. Homenkmarypa cosen.

UCTIONB30BaHUH XUMHUYECKOH
MOCY/IbI ¥ 000PYIOBaHHMSI.
IIpoBOIUTH BEIYUCICHHUS C
MIPUMEHEHUEM MOHSTUS
«MaccoBas 101 BEIIeCTBa B
pacTBope».

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

Kraccudumnuposats n3ydaemole
BEIIleCTBA 110 COCTaBY U
CBOMCTBaM.

CocTaBisiTh (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
YpaBHEHUsI peakLUid,
WIITIOCTPUPYIOMINX XUMUYIECKHE
CBOMCTBA U CIIOCOOBI OTYYECHUS
BEIIIECTB H3yICHHBIX
KJIACCOB/TPYIIM, a TaKKe
HMOATBEPIKJAOIINX FEHETUUECKYIO
B3aUMOCBSI3b MEXKy HUMH.
ITpon3BOUTH BBEIUUCIIEHHS IO
YpaBHEHHSIM XUMHYECKUX
peakuui.

[TnanupoBaTh 1 OCYIIECTBISATH Ha
MIPAKTHKE XUMUIECKHE
9KCHEPUMEHTHI, TPOBOANTH

bubanoreka [JOK
https://m.edsoo.ru/7f41
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Du3nyecKue ¥ XUMUYECKHE
cBoiicTBa coneld. Ilonyuenue
COJICH.

I'enetuueckas CBSA3b MEXKAY
KJIaCCaMHU HEOPraHW4YeCKUX
COCTUHCHUH.

Xumuuecxkuii 3kcnepumenm:
Llemoncmpayuu:

OO6pa31pl HeOPraHUIECKIX
BEIIECTB Pa3IMIHBIX KIIACCOB.
OMNBITHI, WUTIOCTPUPYIOIINE
XHUMHUYECKHE CBOMCTBA KJIAaCCOB
HEOpPraHMYECKUX BEIIECTB.
Jlabopamoprule onvimul
OmnpeneneHne pacTBOPOB
KHCJIOT U IIeIoueH ¢
TIOMOIIBI0 UHANKATOPOB.
N3yuyenue B3auMoIeHCTBUS
KHCJIOT C METaJUIaMH, PeaKIIHi
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 WU TPOIYKTOB
peaximu

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

pabor. CienoBath npaBHiIamMm
Oe3omacHoif paboTH B
nmabopaTopuu Ipu
HCTIONIb30BaHUN XUMHUIECKON
TOCYIBI ¥ 000PYIZOBAHHUS.
BricTpauBath pa3BépHyThIE
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. XuMu4eckas cBsi3b. OKHCIUTEIbHO-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 XUMUYECKUX 3eMeHToB J. M.
XUMHYCCKUX

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

IIET09YHO3EMEbHBIE METAJLIBI,
raJoreHbl, UHEPTHBIC I'a3bl).
OneMeHTHI, 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 CMBICI
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 €r0 MOJIOKEHHIO
B [lepuoguueckoii cucreme
.. Mennaeneena.

Menaeneesay.

MopenupoBatb CTPOCHUE aTOMa,
SHEPTEeTUUECKUX YPOBHEH U
MIOTypOBHEH TIPH MOMOIIN
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 10 IOJIOKEHHIO B
[epuoauueckoit cucreme [1.1.
Menpeneesa.

OO0BACHATE 00IIIHE
3aKOHOMEPHOCTH B U3MEHEHHUH
CBOMCTB XMMUYECKUX DJIEMEHTOB
(M3MeHeHue pajycoB aTOMOB,
ANEKTPOOTPHUIATETLHOCTH,
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 S3KCTIEPUMEHT:
JeMoHcTpauu:
BzaumoneiicTBue rupokcuaa
LIUHKA C PAaCTBOPaMHM KUCIOT U
LEJIOYEH.

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

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

yueOHHKa U JPYTUX UCTOYHUKOB,
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. OKUCIUTETbHO-
BOCCTaHOBUTEJIbHBIE PEAKIIUH.
IIpouecchl okuciaeHus u
BoccTaHoOBJIeHUSI. OKUCIUTENH
1 BOCCTAHOBUTEIIH.
XUMUYECKUNA SKCIIEPUMEHT:

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, AIEKTPOHHOTO
OaytaHca peaKIuid.

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

837c
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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 SKCIIEPUMEHT:
JeMoHcTpauu:

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

OnpenensaTs CTENeHb OKUCICHUS
aTOMOB XMMHUYECKHUX JIEMEHTOB
1o opMyJIaM M COCTABISTh
(hopMyIbl OMHAPHBIX COCAMHEHUI
IO CTETIEHU OKUCIICHUS] aTOMOB
XUMHYECKHX 3JIEMEHTOB.
OnpenensaTe OKUCTUTENb U
BOCCTAaHOBHUTEI. PaccTaBisaTh
KO3 PHUIUEHTHI B cXeMax
MIPOCTHIX OKHCIUTEIBHO-
BOCCTAHOBHTEIIFHBIX PEAKITHIA
METOJIOM 3JICKTPOHHOTO OanaHca.
HabmoaTe XMMUYECKUE OTIBITHI
IO TUIaHy, aHAJTH3UPOBATh U
JIeNIaTh BBIBOJIBI.

Ucnons3oBats UKT st
CO3JaHus MOJENEH, TOATOTOBKU
TIPe3CHTAINH, TOKJIATOB TI0 TEME.
BrictpanBath pa3BEpHYTEHIC
MUCHMEHHBIC W YCTHBIC OTBETHI C
0TI0pOi Ha HH(POPMAIIHIO U3
y49eOHHKA U IPYTUX HCTOYHHUKOB,
B ToM yucie MHTepHera

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 OCHOBHEBIE BH/JIBI DJIeKTPOHHbIE
n/m pa3iesioB U TeM Beero KOHTpOIbHBIE MpakTHYecKHe 00yueHUs JCSITeTBHOCTH (mudposrie)
MPOTrpaMMBbI padoTs 00yJaroIuXcs o0pa3oBaTebHbIE
pecypcbl
Pa3gen 1. BeujecTBo H XUMUYECKHE PeaKIIUU
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
3JIEMEHTOB TEPBbIX
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 KPUCTAIUTMYECKON
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 BUJ
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
CTEIIEHEW OKUCIICHMUS
XUMHUYCCKUX
3JIEMEHTOB, 10
obpaTuMocTH, 1Mo
YYaCTHIO
KaTaim3aTopa). JK30- U
9HIO0TEPMHUYECKHE
peaxiuy,
TEPMOXUMHUYECKHE
YpaBHEHUSL.

IlonaTue o ckopoctu
XUMUYECKOU peakifu.

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 CKOPOCTHU
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
COBMeECTHOI 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

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

Teopus
ANEKTPOTUTHICCKOM
JTIUCCOIIMAITNH.
DNEKTPOIUTHI U
HEDJIEKTPOJIUTHI.
KaTnoHbl, aHUOHBI.
Mexanuzm
JIUCCOLIMAIINY BEIIECTB
C Pa3INYHBIMU BUIAMH
XUMUYECKON CBS3H.
Crenenn
JIUCCOIIMAIINH.
CuitbHBIC 1 ClTa0bIe
ANEKTPOJIHTHL
Peaknuu noHHOTO
obmeHa. YcinoBus
IIPOTEKaHUs PEAKLUil
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
3JIEKTPOIIUTUYECKON
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
HOHHOI0 OOMeHa,
KpaTKHe NOHHBIC
YpaBHEHHUS [IPOCTHIX
peakuuii rugponamsa
COJICH.
XapakTepHu3oBarhb
00111e XUMUYECKHE
CBOMCTBA BEIIECTB
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
XUMUYECKUX PEAKLM.
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
BBIYHMCIICHUS 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
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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



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

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 PeaKluid, 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 HX 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
MIPOMBIIJICHHOTO
croco0a moyry4eHus
CEpHOI KUCJIOTHI.
ITpumenenne. Conu
CEpHOI KUCIIOTHI,
KaueCTBEHHasl peaKius
Ha cynb(haT-HOH.

Haxoxnenue cepol u e€
COEJIMHEHUH B
npupoze. XUMUIeCKoe
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
6e3omacHoii paboThl B
nabopaTopuu npu
UCIIOJIb30BaHUU
XMMHUYECKOH MOCy 1Bl U
00opyIoBaHUs.
IIpousBoauts
BBIYHMCIICHUS 110
XHUMHYECKUM
YpaBHEHHSIM.
Hcnonb3oBate npu
BBIITIOJIHCHUH y‘]e6HBIX
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
BUJICOMATEPHAJIOB).

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. 1.
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
COJZICpKaHUS,
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/ICTaBUTENs Kacca
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(UKAIIT

COEIMHEHUI! ¢ yu4éToM
CTPOCHHUS UX ATOMOB.
XapaxkTepHu3oBaTh
¢dusnyeckue u
XMMHUYECKHE CBOMCTBA
TIPOCTHIX BEIIECTB
azora u pocdopa u ux
COEIMHEHN
(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
(meproandIecKyIo
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 peakluit

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 KHUCIIOTHI,
KapOOHATOB, OKCHIA
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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MOTETUIEHHs KJIMMara,
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
COeIMHEHUH yriepoaa
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
YTJIEBOAOPOIOB, UX
poTb B OBITY U
IMPOMBIIIJICHHOCTH.
IIpoBoauth
BBIYHCIICHUS 110
YPaBHEHHUSIM
XUMHUYECKUX PEaKIi.




HEOPTaHMYESCKIX
COEMHEHUM.
Kpemnuii, ero
(usnueckue u
XMMUYECKHE CBOWCTRA,
MOJIyYCHUE
MIpUMEHEHHE.
CoennHEeHNsT 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
MaTepHaJoB 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
PpacTBOPUMOCTH
KHCJIOT, OCHOBAaHUH 1
coJjeli B BoAE,
INEKTPOXUMHUUECKUN
pan

HaIpsHKSHU
METaJIJIOB)




HWroro no pazneny
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YIIEM U YCTPONCTBOM
MIPOTUBOTa3a.
O3HaKOMIICHHE C
MPOIYKIUEH
CUJIMKATHOM
MIPOMBIIIIICHHOCTH
(Buneomarepuaisr:
CHJIMKATHAS
TIPOMBIIIJICHHOCTB ).
Monenu Monexky
OpPTaHUYECKHX
BEIICCTB.
JlabopaTopHBIii OTIBIT:
ITonyuenue,
cobupanue,
pacro3HaBaHue U
HU3y4YEHHE CBOWCTB
YTICKUCIIOTO Ta3a.
[IpoBenenune
Ka4eCTBEHHBIX
peaximii Ha KapOooHaT
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 COeTMHEHUSA

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
peméTka.
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
MIpUMEHEHNE 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 IIpaBUIaM
Oe30macHoO 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)

OO0BsACHATH 001IIHE
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
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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 .M.
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,
IIMHKa, xenesa (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
BUJICOMATEPHUAIIOB).
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
XHUMHYECKHX 0)KOrax u
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 OBECHEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI JJ151 YYEHUKA

* Xumus, 8 knacc/ 'abpuensu O.C., OctpoymoB WU.I'., Cnaakos C.A., AKIIMOHEpHOE OOIIECTBO
«3marenscTBO «lIpocBemenune»

» Xumus, 9 kmacc/ I'abpuensn O.C., OctpoymoB W.I"., Cnaakos C.A., AKIHOHEpHOE
obuiectBo «M3narenscTBO «lIpocBemnienue»

tabnuupel: [lepuonnyeckas cucreMa xumuueckux snemeHToB /1. . MenneneeBa, Tabiuua

pacTBOPpUMOCTH, BJICKTpOXI/IMI/I‘{eCKI/Iﬁ pAd HAIIPSPKCHUA MCTAJLJIOB

METOAUYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIii-ypoBeHb.- Peanu3zarms-

tpeboBanuii-OI'OC-o0cHOBHOT0-00111eT0-00pa3oBaHus.-MeToauueckoe-1mocoone-isi-

yuutens.pdf

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

https://www.yaklass.ru/



		2024-11-17T19:19:48+0700
	МУНИЦИПАЛЬНОЕ АВТОНОМНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА № 36 Г. ТОМСКА
	Я являюсь автором этого документа




