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MNOACHUTEJIBHASA 3AIIMCKA

Pabouyas mporpaMmma no XMMHM Ha YpOBEHb OCHOBHOTO 00111€T0 00pa3oBaHuUsl st
oOyuaronuxcs 8—9-x kinaccoB MKOVY JloBonenckass COLLL Ne 1 pazpaborana B
COOTBETCTBHUH C TPEOOBAHUSIMU:

®denepanbHoro 3akona ot 29.12.2012 Ne 273-D3 «O06 obpazoBanuu B Poccuiickoi
Denepannumny;

npukaza Munnpocsemienus ot 31.05.2021 Ne 287 «O0 yTBepk1eHuN
benepanbHOro ToCyJapCTBEHHOTO 00Pa30BaTEIHLHOTO CTaHIapTa OCHOBHOTO
o0mero oOGpa3oBaHUs»;

npukaza Munanpocsemnienus ot 18.05.2023 Ne 370 «O0 yTBepKIeHUN
dbenepanbHOl 00pa30BaTEILHOMN MPOTPAMMBI OCHOBHOTO OOIIIETO 00Pa30BaHUS»;
npuka3za Munnpocsenienus ot 22.03.2021 No 115 «O6 yrBepxaenuu [lopsiaka
OpraHu3alMy U OCYIIECTBICHUSI 00pa30BaTEIbHOMN NESATEILHOCTH IO OCHOBHBIM
00111e00pa30BaTesIbHBIM MPOrpaMmmMaM — 00pa3oBaTEIbLHBIM ITPOrpaMMam
Ha4yaJIbHOTO OOIIETr0, OCHOBHOTO OOIIETO M CPEIHEr0 OOIIEro 00pa3oBaHUMY;
Konneniuu npemnojaBanust yaeOHOTo nmpeaMeTa « XuMUs»;

KoHneniuu sKojIoruaeckoro oopa3oBanus B cucteme obiiero oopazopanuspdf;
KoMIiiekCHBIM TIJIaHOM MEPOTPUATHH MO MOBBIIICHUIO KauecTBa
MaTEeMaTUYECKOT0 U €CTECTBEHHO-HAYYHOTO 00pa3zoBanus Ha nepuo 10 2030
roja;

CII 2.4.2.4283-26 «CaHUTapHO-3TIUIEMUAOJIOTHIECKUE TPEOOBAHUS K
OpraHu3anusM BOCIUTAHUS U OOyUYEHUs, OTAbIXA U 03/IOPOBJICHUS JETEN U
MOJIOJICKIY, YTBEPKACHHBIX MOCTAHOBJICHUEM TJIABHOT'O CAHUTAPHOTO Bpaya OT
02.06.2026 Ne 19;

CanlluH 1.2.3685-21 «I'urneHn4eckrne HOpMaTUBBI U TPEOOBAHUS K 00ECIICYCHUIO
6e3omacHoCTH U (WH) OE3BPETHOCTH JIJIsl YeJIOBEKa (PaKTOPOB CPEbl OOUTAHHMS,

YTBEPKIAEHHBIX ITOCTAHOBJIEHUEM IJIaBHOT'O CaHUTApHOTO Bpaya ot 28.01.2021 Ne
2.

[Iporpamma no XuMuu Ha ypOBHE OCHOBHOT'O O0IIero oOpa3oBaHus COCTaBIEHA
Ha OCHOBE TpeOOBaHUM K pe3ybTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOMN
porpaMMbl OCHOBHOI'O O0IIEro 00pa3oBaHuUsl.

[Iporpamma 1Mo xuMuM Na€T TPECTABICHUE O IMEJsAX, OOIEel cTpaTeruu
oOy4yeHusi, BOCHUTaHUS U PA3BUTHUS OOYYAIOIIMUXCA CPEACTBAMU y4eOHOTO
npeaMera, yCTaHAaBNUBaeT  00s3aTeIbHOE  MPEAMETHOE COJIEpKaHue,
IpeIyCMaTpUBaeT paclpeelieHne €ro Mo KiaccaM U CTPYKTYpUPOBaHUE II0
pazmenaM W TeMaM NPOrpaMMbl 10 XHMHH, ONPENESeT KOJIWYECTBEHHBIE H
KaueCTBEHHbIE XapaKTEePUCTUKHU coJiepKaHusl, PEKOMEHTyEMYIO
MOCJICIOBATEIPHOCTh  M3YYEHUS XHMHH C yY4E€TOM  MEXKIPEIMETHBIX U
BHYTPHUIPEIMETHBIX  CBSI3€H, JIOTUKH Yy4eOHOTO TMporecca, BO3PACTHBIX
0COOCHHOCTEM  OOydYaromuxcs, ONpeAesisieT BO3MOXKHOCTH —IpeaMera s
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peanuzainuu TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIero oOpa3oBaHMs, a Takke TpeOOBaHUI K
pe3ysibTaTaM 00y4eHHs XUMUU Ha YPOBHE LieJe U3yueHus MpeIMeTa U OCHOBHBIX
BUJIOB y4EOHO-TIO3HABATENILHON JIEATEILHOCTH O0O0YyYarolerocs IO OCBOCHHIO
y4eOHOTr0 CO/IepKaHuUs.

3HaHWE XHMHH CIY>XUT OCHOBOM [UIsi (POPMHUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACcTaBICHUI O MAaTepUaIbHOM €JIMHCTBE MUPA, BAXKHYIO
poab UrparoT (opMHpyeMble XUMHEH NpEeACTaBICHUS O B3aMMOIPEBPALICHHUIX
HEPrUM U 00 HBOJIIOLMU BEIIECTB B MPHUPOAE, O MYTAX PELICHUS TII00aTIbHBIX
npo0eM YCTOMYMBOIO pPa3BUTHSA YEJIOBEYECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBOM M 3KOJOTUYECKON O€30MaCHOCTH, MPOOIEM 3IpaBOOXPAHEHHUS.

N3y4denue xumuu:

CHOCOOCTBYeT  peaju3allid  BO3MOXHOCTEH Ui  caMOpa3BUTUS U
bopMHUpOBaHUS KYJIbTYpPbl TUYHOCTH, €€ 00111eH U PYHKIIMOHATILHON TPaMOTHOCTH;

BHOCUT BKJIaJ, B (OPMUpOBAHME MBIIUICHHS U TBOPUYECKUX CIHOCOOHOCTEM
oOy4JaromMxcs, HaBBIKOB HX CaMOCTOSITENIbHOW  Y4eOHOW  JIESITEeIbHOCTH,
HKCIEPUMEHTAIbHBIX W HCCIEAOBATENbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBLHOMN eI TEIbHOCTH;

3HaKOMUT €O cHeuu(UuKod HAyYHOrO MBIIUICHHS, 3aKJIaJbIBa€T OCHOBBI
LEJI0CTHOTO B3IJIsA/1a HA €JMHCTBO PUPO/IbI U YEJIOBEKA, SIBJSETCS OTBETCTBEHHBIM
3TanoM B (pOPMHUPOBAHUU ECTECTBEHHO-HAYUYHON IPaMOTHOCTH 00YyYarOLIUXCsl;

CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K E€CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K IIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJOTHYECKOE
oOpa3zoBaHue 00yUYarOIIUXCS.

JlanHble HampaBiieHHs B OOYyYEHMHM XMMHHM OOECHEUYMBAIOTCS CHEHU(PUKON
colepkaHusl  y4eOHOro  MpeameTa, KOTOpPbIA  SABIAETCS — NEAaroruuyeckKu
alaliTUPOBAHHBIM OTpa)keHHEM 0a30BOM HayKU XUMHUH Ha OINpeNeIEHHOM dTane eé
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOI'O 00IIEro 00pa30BaHUs OPUEHTUPOBAH Ha
OCBOEHHE OOYYaIOIIMMHUCS CHUCTEMBI MEPBOHAYAIBHBIX MOHATUA XUMHUHU, OCHOB
HEOPraHWYEeCKOM XHUMHUU UM HEKOTOPbIX OTIEIbHBIX 3HAYMMBIX MOHSITUH
OpPraHUYECKON XUMUHU.

CrpykTypa coaepkaHHsl MpOrpaMMbl MO XUMHUU CHOPMHUPOBAHA HA OCHOBE
CUCTEMHOro mnojaxojaa Kk e€ m3yudeHuro. CopeprkaHue CKIIAJIbIBAETCS U3 CHUCTEMBI
MOHATUH O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMbI OHATUI O XUMUYECKON
peakiuu. OOe OSTH CHCTEMBl CTPYKTYpPHO OPTaHHW30BaHbl IO MPHUHIIUILY
IIOCJIEIOBATENIBHOTO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETHUYECKHUX INPEICTABICHUI
Pa3HOI0 YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YUYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;



— [Tepunoanueckoro 3akona /I. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— Y4E€HUS O CTPOCHHH aTOMa U XUMUYECKOW CBSI3H;

— TIPEACTaBICHHM 00 DJICKTPOJIMTUYCCKOW JTUCCOIMAIMU BEIIECTB B
pacTBOpax.

TeopeTnueckue 3HAHMUS PACCMATPUBAIOTCA HA OCHOBE OJMIIUPUYECKU
TIOJTYYCHHBIX W OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIICIOBATEIHHO OT OJTHOTO
YPOBHSL K JIPyrOMY, BBINOJHSAA (PYHKUMM OOBSCHEHUS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEW MPAKTUYECKOTO0 MPUMEHEHUS U MOTy4YEeHUS
M3y4aeMbIX BEIIIECTB.

OcBoeHHME TMPOrpaMMbl IO XHUMHU  CIOCOOCTBYET  (POPMHPOBAHUIO
IIPEACTABICHNS] O XUMHYECKON COCTABISAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHUCTEeMHOW NpPHUPOJbI, LIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJIaM TO3HaHUs B Hayke. M3ydeHHe XUMHUHU NPOUCXOIUT C MPHUBICUCHUEM
3HAHUW U3 paHee H3YUYEHHBIX YUYeOHBIX MpeaMeToB: «OKpYKaOIUH MUp»,
«buonorus. 5-7 knaccel» n «dusznka. 7 Kiaaccy.

[Ipy w3ydyeHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHWE 3HAHWA OCHOB
XUMHUYECKON HAyKH Kak 00JIACTH COBPEMEHHOT'O €CTECTBO3HAHMS, IMPAKTUYSCKOM
JIEATEILHOCTH YEJIOBEKAa M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOM KYJIBTYpHI.
3agadya ydeOHOro IpeaMera COCTOUT B (OPMHUPOBAHWU CHUCTEMBl XHUMHYECKHUX
3HAaHUN — BaXKHEUIHX (PAaKTOB, MOHSATUM, 3aKOHOB M TEOPETUUECKUX TOJIOKEHUM,
JIOCTYIHBIX O00O0OIIEHU MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B
NpUOOIIEHUN K HAYYHBIM METOJaM T[O3HAHUS TMpPU H3YYEHUU BELIECTB U
XUMHUYECKUX PEaKIUi, B (GOPMUPOBAHUM M PA3BUTHH ITO3HABATEIbHBIX YMEHUN U
WX TPUMEHEHUH B Y4YeOHO-TIO3HABATEIBHOM H y4eOHO-HCCIIeA0BATEIbCKON
JEATeIbHOCTH, OCBOEHHUU TpaBWJI O€30MacHOr0 OOpallleHHs C BEIIECTBAaMU B
MMOBCEAHEBHOM JKU3HH.

[Ipy n3ydyeHUHn XMMHHM Ha YPOBHE OCHOBHOT'O OOIIIET0 0Opa30BaHMS Ba)KHOE
3Ha4YCHUE MPUOOPENI TaKue e, KaK:

— (QopMupoBaHUE HHTEIUICKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caMO0Opa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSATEIbHOMY MPUHATUIO PEUICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HH;

—  HaAmpaBJICHHOCTh OOy4YeHUST HA  CHCTEMaTHYECKOE MPUOOIICHHE
oOydJaromuxcss K CaMOCTOSTEIbHOW ITO3HABATEIBHON JIEITCIBHOCTH, HAYYHBIM
MEeTOJaM TO3HaHUA, (POPMHUPYIOIIMM MOTHBAIMI0O U Pa3BUTHE CIOCOOHOCTEH K
XHAMUH;

— obecrieueHne ycIoBHil, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YYaIOIIMMHUCS
OMBITa PA3HOOOPA3HOM JEATEIIBHOCTH, IMO3HAHWS M CAMOIO3HAHMS, KIIOUEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIICTCHIMI), MMEIOIIUX YHHUBEpPCAJIbHOE 3HAUYCHHUE IS
Pa3JIMUHBIX BUJIOB JIEATEIbHOCTH,



— (opmupoBanue oOwmeld (QyHKIMOHAIBHOM U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHHMHA OOBICHATH W OLEHUBATh SIBJICHUS
OKpPYXaloIIero MUpa, HUCIOJIb3Yysl 3HAHMS U OMbIT, MOJYYEHHbIE NPU U3YYEHUU
XUMHUHU, MNPUMEHSTh HMX IMPU PEIIEHWHU MpoOJeM B TMOBCEAHEBHON >XH3HU U
TPYAOBOU JIEATENBHOCTH;

— (QopmupoBanne y o0Oydarolmuxcs T'YMaHUCTHYECKHX OTHOIICHUH,
NOHMMAaHUS [EHHOCTH XUMHYECKHX 3HAaHUW Ui BBIPAOOTKH IKOJIOTUYECKU
1EJIeCO00Pa3HOr0 TOBEAEHUs B OBITY M TPYIAOBOH JEATEIBHOCTH B IENAX
COXPaHEHUs CBOETO 3/10POBbs U OKPYXKAIOIIeH MPUPOIHON cpebl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CAMOBOCITUTAHMIO HAa OCHOBE YCBOCHHs  OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpOo(duis ¥ HANpaBIEHHOCTU JajbHEHIIEro
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX /I HU3Y4YEHUS] XMMHHM Ha YpPOBHE
OCHOBHOTO 00111er0 00pa3zoBanusi, coctapiseT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJIeN0), B 9 kitacce — 68 4acoB (2 yaca B HEJIEIIO).

Jns peannzauuyl IporpaMMBbl UCTIONB3YIOTCS YUCOHUKH, TOMYIIIEHHBIE K
WCIIOJIB30BaHUIO MPU pealii3allii UMEIOIUX TOCYJaPCTBEHHYIO aKKPEAUTAIUIO
o0pa3oBaTeIbHBIX MPOrPaMM HAYaJIbLHOI'O OOIIEro, OCHOBHOI'O OOIIET0, CPEIHETO
oO1ero oOpazoBaHus OPraHU3alMsIMU, OCYIIECTBISIOMIMMU 00pa30BaTEIbLHYIO
JEATENBHOCTD, MpUuKa3zoM MuHnpocsemeHus ot 22.06.2026 Ne 436:

Xumust: 8 kinacc: 0a30BbIi YPOBEHb: YUECOHUK; 5-¢ U3anue, nepepadotanuoe /
["a6puensn O.C., Octpoymos U.I"., CraakoB C.A., AO «M3naTenbcTBO
"IIpocBerieHue" »;

Xumust: 9 kinacc: 0a30Bbli YPOBEHb: yUECOHUK; 5-¢ u3aanue, nepepadoranuoe /
["a6puensa O.C., Octpoymos U.I"., Craakos C.A., AO «M3naTenbcTBO
"[IpocBemienne».

DJIEKTPOHHBIE 00PA30BATEIIbHBIC PECYPCHI, TOMYIIICHHBIE K UCIIOIL30BaHUIO MPU
peaau3aliy UMEIOIIUX TOCyAapCTBEHHYIO aKKPEAUTAIIUI0 00pa30BaTeIbHBIX
IPOrpaMM HavyajibHOTO OOIIEro, OCHOBHOTO OOIIET0, CPEIHEr0 00IIEro
oOpazoBanus npukazoM Munmnpocsemienust ot 23.07.2025 Ne 551:

Xumusi. OcHoBel xumuu. 8 kinacc. AO «M3narensctBo "[IpocBenienue »;
Xumus 8. OO0 « CBEPOBPA30OBAHUE;

Xumus, 8-9 knaccel. TAOY BO MITLY
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COAEPKXAHME OBYUYEHUSA

8 KJIACC

IlepBoHaYa/IbLHbIE XUMUYECKUE TOHATHUS

[Ipeamer xumun. Posib XUMUK B KUA3HU YE€JIOBEKA. XUMUS B CUCTEME HayK.
Tena u BemiecTBa. PU3HWUYECKHE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSHUE
BemlecTB. [loHsiTHE O MeToHax MO3HAHUS B XUMHUU. YHCThIE BEUIECTBA MU CMECH.
CriocoObl pa3ziesieHust CMecei.

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE dJIeMEHThl. CHUMBOJBI XUMHYECKUX
aneMeHTOB. [IpocThie U CllokKHbIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢dopmyna. BajaeHTHOCT aTOMOB XHUMHUYECKHUX DJIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemlecTB. (OTHOCHTENbHAasE aTOMHAas Macca.
OTHocuTENnbHAsT MOJIEKYJIsIpHAast Macca. MaccoBast 10711 XUMHUYECKOTO 3JIEMEHTA B
COEIMHECHUMU.

KomnuecTBo BemecrBa. Mosib. MonsipHast macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl W 4HCJIa CTPYKTYPHBIX €AWHHI] BemiecTBa. Pacuérel mo dopmynam
XUMHYECKUX COCTUHECHUM.

@u3NYECKUE U XMMHUUYECKHUE SBICHUS. XUMHUECKas peakuus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XHUMHUECKHe ypaBHeHUs. Knaccudukarus
XUMUYECKUX PEAKIUi (COeTUHEHNS, Pa3I0KEHUS, 3aMEIICHHsI, 0OMEHA).

Xumuyeckuii IKChepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0H, mpaBuiamMu paboThl B JTaOOpaTOpUu M
npuéMaMu o0paileHus ¢ JIabopaTOpHbIM 00OPYJIOBAHUEM, U3YUCHUE U OMHCAHUE
dbu3uYecKnX CBOWCTB O0O0pa3lloB HEOPraHMYECKUX BEIIECTB, HaOJIOJCHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJA, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCALUSI BOJAbI) U XUMUYECKHX (FOPEHHE CBEUHU, MPOKAIUBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJia C KUCJIOTOMN) sSIBIICHUI, HAOII0IeHUE U
ONMCAaHWE MPU3HAKOB MPOTEKAHUS XMMHUUYECKHX peakluil (pasiiokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioKEHUE THUIPOKCH]IA
meau (11) mpu HarpeBaHuu, B3anMOACHCTBHE XKeje3a ¢ pactBopoM cos meau (11),
U3y4YEHUE CIOCOOOB PA3CICHUs] CMECEH: ¢ MOMOIIBI0 MarHuTa, (PUIbTpOBAHUE,
BbINIapUBaHUE, AUCTHILIIALMUSA, XpoMaTorpadus, NpoBEJeHUE OUYUCTKH MOBAPEHHON
COJIu, HAONIOJIEHWE W  ONHWCaHUE  pPe3yJIbTaTOB  MPOBEJICHHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHHE MOJICNIE MOJIEKYII
(ILIapOCTEPHKHEBBIX).

Baxueimme npeacTaBuTe M HEOPraHUYeCKNUX BelleCTB

Bo3ayx — cmech razoB. CocraB Bo3ayxa. Kucimopon — 3ieMEHT U mpocToe
BelecTBO. Haxoxaenue kuciopoma B mpupojae, (HU3NUECKHE M XHUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. Ilpumenenne kuciopoga. CrocoObl



MOJIy4YeHUs] KHCIIOpoJa B Ja0oparopud U MOpoMbIIIeHHOCTU. Kpyrosopot
KHcIopoza B mpupoae. O30H — atoTporHas MOAU(PUKAIIHS KUCIOPO/IaA.

TernoBod »h(dEeKT XUMHUUYECKOW peaklid, TEPMOXUMUYECKUE ypaBHEHUS,
DK30- M DHAOTEPMHUYECKHE pEaKUuU. TOIUIMBO: yrojb W METaH. 3arps3HEHUue
BO3/lyXa, yCWICHUE TapHUKOBOTO A PekTa, pa3pylieHue 030HOBOTO CJIOS.

Bonopon — asnemeHT uM mpocrtoe BemectBo. HaxoxkaeHue Bogopoaa B
npupojie, (GU3MYECKME U XUMHUUYECKHME CBOWCTBA, MPUMEHEHHE, CIOCOObI
nosyuenus. Kucnotsl u comnu.

MomnspHabiii 00BEM ra3oB. Pac4€Tsl M0 XUMHUUYECKUM YPaBHEHHSIM.

duznueckue CBOMCTBA BOAbl. Boma kak pactBoputelsb. PacTBopsI.
HacepllieHHble ¥ HEHACBIIIEHHBIE PacTBOpPbl. PacTBOpMMOCTH BEIIECTB B BOJIE.
MaccoBas 10751 BellecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BO/bl. OCHOBaHUS.
Ponp pacTBOpOB B IpUpOJIe U B KU3HU 4yenoBeka. KpyroBopot Boabl B IPUPO/IE.
3arpsA3HeHHe NPUPOAHBIX BoJA. OXpaHa U OYMCTKA MPUPOAHBIX BOJI.

Knaccudukanus neoprannueckux coenuueHuit. Oxcuapl. Kiaccuduxanus
OKCUJIOB:  cojeoOpa3yroniue (OCHOBHBIE, KHUCJIOTHBbIE, aM(pOTEpHbIE) U
HecosieoOpasyromue. Homenkmarypa okcuaoB. Du3ndeckne W XUMUYECKUE
CBOMCTBa OKCUIOB. [lonyueHne okCuaoB.

OcHoBanus. Krmaccudukanuss oCHOBaHHM: MIENOYM W HEPACTBOPUMBIE
ocHoBaHuA. HoMmeHknatypa ocHoBaHui. PU3MYECKHE UM XUMHYECKHE CBOWCTBA
ocHoBaHuU. [TomyueHne ocCHOBaHUM.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucioT. Ousndeckue u
XUMHYECKUE CBOMCTBA KHUCHOT. Psan axktuBHoctu mertamnoB H. H. bekerosa.
[Tony4deHnue KUCIOT.

Comu. Homenknarypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonydenue comnen.

['eHeTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTaHUYECKUX COEAUHEHUN.

Xumuueckuui IKCnepumenm:

Ka4eCTBEHHOE OMPEJCTICHUE COAECPKaHUs KUCIOpOAa B BO3AYyX€, MOJyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE W M3YYCHHE CBONCTB KHUCJIOPOJA, HAOIIOJCHUE
B3aUMOJICHCTBUSl BEIIECTB C KHUCJIOPOJAOM M YCIOBHS BO3HUKHOBEHUS U
MpeKpallleHus] TopeHus (Mo)Kapa), O3HAKOMJICHME C O0Opa3lnaMHu OKCUIOB U
ONKMCAHWE WX CBOWCTB, MOJy4Ye€HHE, COOMpaHHUE, PACMO3HABAHHE U HU3YUYCHUE
CBOMCTB BOJOpoja (ropeHue), B3auMojcicTBre Bogopoaa ¢ okcugoMm menu (I1)
(BO3MOKHO HCIIOJIb30BaHUE BUIEOMATEpUATIOB), HAOIOJIEHUE OOpa3llOB BEIIECTB
KOJIMYECTBOM | MOJIb, HMCCIIEIOBAaHUE OCOOCHHOCTEH pAaCTBOPEHHUS BEIIECTB C
pa3IMYHONM PAcTBOPUMOCTBHIO, TPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOU
MacCOBOW J0JIel pacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBUE BOJBI C METaIaMu
(HaTpyeM ©  KajibllueM) (BO3MOXHO HCMOJIb30BAaHUE BUJIEOMATEPUAIIOB),



UCCJIEIOBAaHUE O0pa3sOB HEOPraHMYECKUX BEUIECTB pPa3IMYHBIX KJIACCOB,
HaOII0JICHNEe U3MEHEHUSI OKPACKW WHJIMKATOPOB B PACTBOpaX KUCIOT U LIEIOYEH,
uzydeHue B3aumojeiicTBus okcunaa menu (1) ¢ pacTBopoM cepHOW KHUCTOTHI,
KHCJIIOT C METajulaMH, pPEaKUUil HEeUTpalh3aluy, IOJYyYEHHE HEpPaCTBOPUMBIX
OCHOBAHWM, BBITECHEHHE OJHOI0 METAJIa IPYTMM K3 PacTBOpa COJM, PEUICHUE
DKCIEPUMEHTAIBHBIX 33/1ad N0 TeMe «BaXHEeWIIne KIacChl HEOPraHHMYEeCKHUX
COCTMHEHUI».

Iepuonuueckui 3axkoH u Ilepuoauueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XUMHYECKasi CBA3b.
OKuCIUTETbHO-BOCCTAHOBUTEIbHBIE PeaKIUuU

[lepBble MOMBITKK KIACCU(PUKAIIMU XUMHUYECKUX dJeMEHTOB. [loHsatne o
rpynnax CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOT€Hbl, UHEPTHBIE Ta3bl). IJIEMEHTHI, KOTOPhIE 00pa3ytoT aM(OTEPHBIE OKCHIbI
Y TUAPOKCHUJBIL.

[lepnognueckuii 3axoH. [lepuognyeckas cucreMa XMMUYECKUX JJIEMEHTOB [l
U. MenneneeBa. KopoTkomepuonHas W JJIUHHONEpHOAHAas  (QOpMBI
[Tepuognueckoit cucrembl xumuueckux 3aemeHToB [l. 1. MenneneeBa. [lepuoibl
u rpynmbl. OU3nyecKuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEpPOB NEPUOAA U
IPYNIBI 2JIEMEHTA.

Crpoenune atomoB. CocTtaB aTOMHBIX saep. N3otonsl. DnekTponbl. CTpoeHue
ANEKTPOHHBIX  000JIOYeK aToMOB TepBbIX 20 XHUMHYECKHUX  DJIEMEHTOB
[Tepunonnueckoir cucrtemsl [[. U. MenneneeBa. XapakTepuCTUKAa XHUMHAYECKOIO
AJIEMEHTA 110 ero nosoxeHur B [lepuoanueckoit cucreme /. . Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUS paJuyca aTOMOB XWMHUYECKHUX DJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB IO FPYNIIaM U EPUOJAM.

3navenue [lepuoauueckoro 3axkoHa u [lepuoauyeckoil CUCTEMbBI XUMUYECKUX
AJIEMEHTOB Ui pa3BUTUsA Hayku W mnpaktuku. [[. WM. MenneneeB — y4y€Hbli U
IPaK/IaHHH.

Xumudeckass CBsA3b. KoBajieHTHast (TOJISIpHAsT W HEMOJISIpHAs) CBSI3b.
DNEKTPOOTPUIIATEILHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHAs CBSI3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIIHM.
[Iporiecchl OkucaeHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

u3y4yeHue oO0pa3loB BELIECTB METAUVIOB W HEMETAUIOB, B3aUMOJICHCTBHE
TUJPOKCUAA LHMHKA C pPACTBOPAMHM KHUCJIOT W IIEJOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIINX  MPHUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLIMMI
(ropenue, peakinu pa3ioKeHUs, COETUHEHUSA).

Meoscnpedmemmnuie céasu



Peanusanps MeXNpeIMETHBIX CBS3€M INPU W3YyYEHMM XHMHMHM B 8 KJacce
OCYIIECTBJISIETCS. 4Yepe3 WCIOJIb30BAHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHH, SIBJISIONINXCS CUCTEMHBIMU JUISI OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE TOHSATHUS: HAy4YHBIN (akT, TUNOTE3a, TEOpHs,
3aKOH, AaHaliu3, CHHTE3, KiIaccupukanuus, NEePUOJAUYHOCTb, HAONIIOJEHUE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHNE, MOJICIIb, SIBIICHUE.

®usuka: marepusi, aTroM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
M30TOIBI, PAAUOAKTUBHOCTb, MOJIEKYJa, AJIEKTPUUYECKUN 3apsll, BELIECTBO, TEIO,
00BEM, arperaTHoe COCTOSTHUE BEIIeCTBA, ra3, (U3MYECKUE BEIMYUHBI, €IUHUIIBI
M3MEpPEHUS, KOCMOC, TIJIaHETHI, 3BE€3/1b1, COJHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE TOPOJIBI,
MIOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYeCKasi peaKkIus

[lepnonnueckunt 3akoH. Ilepuoanueckas cucteMa XMUMHYECKHUX 3JIEMEHTOB [1.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMUYECKUX DJIEMEHTOB TMEPBBIX TPEX TMEPHUOJOB, KalMs, KaJlbLHUI U HUX
COCIMHEHUI B COOTBETCTBUM C TMOJIOKEHUEM 3JJIEMEHTOB B Ilepmoamueckoi
CHUCTEME U CTPOCHUEM MX AaTOMOB.

CrtpoeHue BellecTBa: BHJbl XUMHUYECKOW CBSI3U. THIBI KPUCTATITUYECKUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHYECKOH CBSI3U.

Knaccudukanys m HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOWCTBA BEIIECTB, OTHOCSIIMXCSA K Pa3JIMYHBIM KJIACCAM HEOPraHUYECKHUX
COCIUHEHUM, TEHETUYECKAs CBSI3b HEOPraHUUYECKUX BELIECTB.

Knaccudukanus XuMAYeCcKUX peakiuii Mo pa3aIuyHbIM MpU3HaKaM (110 YHCITy
M COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(DdeKTy, Mo
M3MEHEHUIO CTENEHEW OKMCIICHUSI XUMUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
y4acTHUIO KaTajau3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINU, TEPMOXUMHUYECKUE
YpaBHEHHS.

[Tonsitue 0 ckOopocTH XUMHUYeCKOW peaknuu. [loHsTHE 00 O0OpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakuusix. [loHsTHEe 0 TOMOTE€HHBIX M TeTepPOreHHBIX
peakuusx. [lonsatue o karanuse. [loHsATHE O XMMUYECKOM paBHOBeCUU. DaKTOPBHI,
BIIMSIFOIIME HA CKOPOCTh XUMHYECKOW PEAKIUMU U IOJ0KEHUE XUMHUYECKOIO
paBHOBECHSL.

OKHCIUTEIbHO-BOCCTAHOBUTENFHBIE  PEaKIMM,  JJIGKTPOHHBIM  OanaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTEIIBHON  pEaKIIUU. CocraBnenue YpaBHEHUI



OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMA C  HCIOJb30BAHHEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus ANEKTPONUTUIECKON TUCCOUUALIMU. DIIEKTPOIUTHI U HEIJIEKTPOIIUTHI.
Kartnonsl, aHnoHbl. MeXaHU3M [HUCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4ecKkoi cBsi3u. CteneHp Auccounanuu. CHUIIbHbBIE U CIA0bIE SJIEKTPOJIHUTHI.

Peakiun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIIU HOHHOTO OOMEHa,
IIOJIHBIE W COKpAIIEHHBIE HMOHHBIE YypaBHEHMS peakuui. CBOWCTBAa KHUCIOT,
OCHOBaHMW W COJIGM B CBETE TMPEICTABICHUNH 00 AIEKTPOIUTHUECKON
nucconnanuu. KauecTBeHHbIE peakiiui Ha HOHBI. [IoHSATHE O THAPOIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJCISIMU KPUCTAUIMYECKUX PEMIETOK HEOPTaHUYECKHX
BCIIIECTB — METAJIOB W HEMeTaIoB (Tpadura M anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpusi), UCCIIEIOBAHUE 3aBUCUMOCTU CKOPOCTH XMUMHUYECKOW peaKkiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAaKTOPOB, MCCIEIOBAHUE JIIEKTPOMPOBOJHOCTH
pPacTBOPOB BEWIECTB, IPOLECCA AMCCOLMALMU KHUCIOT, IIENOYEed U COJIEH
(BO3MOXXKHO  HCIOJB30BAHME BUJEO MAaTEPHANIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKU  TPOTEKAHWs]  PEaKlMid  HOHHOTO  OOMeHa
(oOpa3oBanue ocajaka, BbIIEJICHUE Tas3a, oO0pa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIINX — [PUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLIMMI
(ropeHue, peakiMy pasyioKEeHHs, COCUHEHUs), PACTIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TNIOMOIIBIO KAYECTBEHHBIX PEAKIUMHA HA HOHBI, pELICHUE
DKCHEPUMEHTAIIBHBIX 3a]1a4.

HeMmeTaibl 1 MX COeIMHEHUS

OO6mast xapakrtepucTtuka rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (PU3NYEeCKHe CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOr€HOB. XHWMHWYECKME CBOWCTBA HAa MOpUMEpPE  XJopa
(B3aMMOJEICTBHE C METaJUlaMHM, HEMETajulaMH, IIeJo4yaMu). XJIIOPOBOJOPO/I.
ConsiHast KuCIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHUE, NpUMEHeHHe. JleiicTBue
XJIOpa U XJOPOBOAOPOJA HA OPraHW3M 4YeJlOBEKa. BakHeWluue XJIOpuabl U HX
HAax0KJICHUE B IIPUPOJIE.

Oo6mas xapakrepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapakTepHble cTerneHu okucieHus. CTpoeHue U (PU3NYECKUe CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPO/A U Cephbl. AJIOTPOITHBIE MOAU(DUKAIIMN KUCIOPOa
U cepel. Xumudeckue cBoiicTBa cepbl. CepoBOIOpOJ, CTpOCHUE, (PU3HUECKHE U
XUMHAUYECKHE CBOMCTBA. OKCUABI CEpPbl KaK NMPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnast kucimoTa, (Qu3Myeckne W XUMUYECKHE CBOWCTBa (00mme Kak
MPEACTaBUTENA Kjacca KHCIOT W chenuduyeckne). XHUMHUYECKHE pPEaKIuHu,
JeXallue B OCHOBE MPOMBIIUIEHHOIO CHOco0a MOJyYEHUsI CEpHOM KHUCIOTHI.
[Ipumenenue cepHor KUcmoThl. COnM CEpHON KUCIOTHI, KAYECTBEHHAs PEAKLINS Ha



cyibdar-uoH. HaxoxeHue cepbl U €€ COEAMHEHH B NpHpojAe. XUMUYECKOE
3arpsiI3HEHUE OKPYIXKAIOIIEH Cpeabl COECIMHEHHUSIMH cepbl (KHCIIOTHBIE JOXK[H,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €r0 MPeI0TBPAICHUS.

OO6mast xapaktepuctuka 3JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIECHHs. A30T, paCHpOCTPAHEHHE B MPUPO/IE,
(du3nueckue 1 XuMHYeCKue cBoiicTBa. KpyroBopor azora B npupoje. AMMHUaK, ero
(bu3nYecKre U XMMUYECKHUE CBOMCTBA, OJyYeHHEe U npuMeHeHue. Conu aMMOHus,
uX Qu3n4YecKknue U XUMUYECKUE CBOICTBa, mpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasi KHMCOTa, €€ MojdyuyeHue, (PU3NYECKue U XUMHUYECKUe
cBoiicTBa (0OIlMEe Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  cHeluduyecKue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAJIbHBIX
yaoOpeHuil. XuMHUYECKOe 3arpsi3sHEHUE OKPY KAIOIICH CPelbl COeTMHEHUSIMU a30Ta
(KUCTIOTHBIE JNOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOA0EMOB). Docdop,
alnoTponueie Moaudukanuu (ochopa, uUMUECKHEe U XUMUYECKHE CBOMCTBA.
Oxcug docdopa (V) u pochopHas kuciora, puznueckue U XUuMUUECKUE CBOMCTRA,
nonydenue. Mcnonb3oBanue pochaToB B KauecTBE MUHEPATBHBIX yI00PEHHIA.

Oo6mas xapaktepuctuka ameMeHToB |VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEepHbIE  CTENEHU  OKHUCJICHUS.  YIJIEepoa,  aUIOTPOIHBIC
Moau(pUKalMKM, PACIPOCTPAaHEHHE B NpUpOJe, (PU3NYECKHE U XUMHUYECKUE
cBoiicTBa. Ancop6uus. Kpyrosopot yriaepoaa B npupoje. OKCUabl yriepoaa, ux
¢u3nueckue W XUMUYECKHE CBOMCTBA, JEHCTBUE Ha >KUBbIE OpPraHU3MBI,
NOJIyYEHUE U MPUMEHEHHE. DKOJOTMYECKHE MPOOJIEMBI, CBSI3aHHBIE C OKCHIIOM
yraepona (IV), rumore3a rnobanbHOrO TMOTEIJIEHUS KJIMMAaTa, IMapHUKOBBIN
b dexT. YronbHas KACI0Ta U €€ CONM, UX (PU3MUECKUE U XMMHUYECKUE CBOMCTBA,
nojiydeHue u npuMmeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIICHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHaUaNbHBIE MOHATUS 00 OPraHUYECKUX BEIECTBAX KaK O COSIUHEHUSIX
yriepojia (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJI, TJIMLEPUH, YKCyCHasl KUCIIOTA).
[IpuponHble HCTOYHUKH YTIAEBOAOPOAOB (Yrojb, NPUPOIHBIA Ta3, HEPTH),
OPOAYKThl UX mepepaboTku (OE€H3UH), UX poOJib B OBITY U TMPOMBILIIEHHOCTH.
[TonsiTve 0 OMOMOTHYECKU BaXKHBIX BEIIECTBAX: KMpax, OeiKax, yriieBojax — U X
poinu B OKM3HM 4YeJOBEKa. MaTepualibHOE €IMHCTBO OpPraHUYECKUX H
HEOPTraHUYECKUX COEIMHEHUM.

KpeMmHuuii, ero Qusnueckue H XHUMHUYECKHE CBOICTBA, NOJyYCHHE W
npuMmenenue. CoenuHeHHs KpeMHUs B mnpupoge. OOmue mnpeacTtaBieHus 00
okcuse kpemuus (1V) u kpemnueBoi kuciore. CHIMKAThI, UX UCIIOJb30BAHUE B
ObITY, B IIPOMBIIIUICHHOCTU. BakHelilline CTpoUTENbHbIE MaTepHalbl: KEpaMHKa,



CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiiembl 6€30MacCHOr0 MCIMOIb30BaHUS
CTPOMUTEIBbHBIX MATEPUAIIOB B TIOBCEAHEBHOM KU3HU.

Xumuueckuui IKChepumenm:

U3y4YeHUEe 00pa3I0B HEOPraHUYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOIIOJCHUE TTPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKAMIKEe (PU3NUECKHE W XUMHUYECKHE CBOMCTBA
rajoreHOB M HUX COEIMHEHHUI (BO3MOXXHO UCIIOJb30BaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHME C oOpa3naMu XJIOPUAOB (TaJOT€HHUJIOB), O3HAKOMIICHHE C
oOpasilaMu ceppl H €€  COeQUHEHUSIMU  (BO3MOXKHO  HMCIOJB30BAHHE
BUJIEOMATEPUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHIEHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHHWE XUMHYECKHUX CBOMCTB
pa30aBIEHHON CEPHON KUCIIOTHI, MPOBECHNE KAaUeCTBEHHON peaKinu Ha cybdar-
WOH W HaOJIOJIeHHWE TpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHWE C (U3HMUYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HX COCAMHEHHH (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUATIOB), 00pa3liaMu a30THBIX U (HOCHOPHBIX yAOOpEHUH, MOITyUYEHUE,
coOupaHue, pacrno3HaBaHUE U M3YYCHUE CBOMCTB aMMHakKa, MPOBEJACHUE
KaueCTBEHHBIX PEAKIMA Ha MOH aMMOHMs U (hochaT-uoH U U3ydeHUE MPU3HAKOB
UX TIPOTEKAHUSI, B3AMMOICCTBUE KOHIEHTPUPOBAHHON a30THOU KUCJIOTHI C MEJIbIO
(BO3MOYXHO HCIIO0JIb30BaHUE BUJIEOMATEPUAIIOB), U3y4EeHUE MOJIEIIen
KPUCTANIMYECKUX PEIIETOK anmasza, rpadura, ¢yiuiepeHa, O3HAKOMIIEHHE C
MPOIIECCOM  aJCOPOLIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPOMCTBOM MPOTHBOTa3a, MOJIydyeHHEe, COOMpAHUE, PACMIO3HABAHUE U U3YyUYEHUE
CBOICTB YIJIEKMCIIOTO Ta3a, MPOBE/ICHNE KaYeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-UOHBl W W3YyYEHHE TNPU3HAKOB HUX MPOTEKAHMS, O3HAKOMIICHHE C
MPOAYKIIMEN CHIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE 3SKCIEPUMEHTAIbHBIX
3a1a4 o TeMe « BaxxHenme HeMeTalIbl U UX COSTUHEHUS.

MeTasuiibl 4 UX COeTUHEHMSI

OO01mast xapakTepUCTUKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nosioxkeHuss B llepuommueckor cucreme xumuuyeckux ssemeHtos [ .
MenneneeBa u ctpoeHusi atomoB. CTpoeHHE MeTaJUioB. MeTaminueckas CBsI3b U
METAJUIMYECKAST ~ KPUCTAJUIMYECKAs  PEMIETKA.  JJNEKTPOXUMUYECKUH  pAl
HaIpsbKeHU MeTamuioB. Ou3nueckue U XMMHYECKHE CBOMCTBa MeTaiuioB. OOIue
CHOoCcOOBI TONIy4eHUs MeTayioB. [loHATHE O KOPPO3UU METAIOB, OCHOBHBIC
CrocoObl 3amUThl UX OT Koppos3uu. CruiaBel (CTalb, YYTyH, AIOPAIIOMUHUMH,
OpoH3a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsie MeTasbl: nonoxkeHue B [lepuoanyeckon cucremMe XUMMHUYECKHX
sanemeHToB JI. 1. MeHneneeBa, CTpOCHHME MX aTOMOB, HaXOXJIECHUE B MPUPOJE.
®duznyeckre ¥ XMMUYECKUE CBOMCTBA (Ha mpumMepe HaTpus U Kanus). OKCUIbl U



TUJIPOKCUABl HATpusi W Kanud. lIpuMeHeHHe WIENOYHBIX METAUIOB M HUX
COEIUHECHUMN.

[IlemoyHO3EeMENBHBIE METAUIl MAarHUA W KaJbLMK: TMOJIOKEHUE B
[Tepuognueckoit cucreMe xumuueckux 3neMeHToB Jl. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJAEHUE B Npupoje. PU3nuecKue 1 XMMUYECKUE CBOMCTBA MarHus
W Kanblius. BaxkuHelmue coequHeHHs KalublUs (OKCHUJl, THUAPOKCHUI, COJIN).
XKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AnroMuHUN: TIonoxkeHue B Ileproandeckon cucTeMe XMMUYECKUX 3JIEMEHTOB
. W. MenneneeBa, CTpOEHHUE aToma, HaXOXICHHE B Mpupoge. dusznueckue u
XUMHUYECKUE CBOMCTBA aFOMUHUSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHIA
AJTIOMUHHSL.

Keneso: monoxenue B [leprpoanyeckon cUCTeME XUMUYECKHUX AJIEMEHTOB [l.
. MengeneeBa, CTpOEHHE aroma, HaxOXJIcHUE B mpupoae. DPu3nYecKue u
XUMUYECKHE CBOMCTBA kee3a. OKCUIbl, TUAPOKCUIBI U con xkenesa (1) u sxxenesa
(1), ux cocraB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METANIOB M CIUIABOB, HUX (PU3HUYECKUMH
CBOMCTBaMH, M3y4Y€HHE  PE3yJbTaTOB  KOPPO3WU  METAIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB), OCOOEHHOCTEH B3aMMOJEWUCTBHUS OKCHIA
KaJIbIIUS W HATpus C BOJOH (BO3MOXKHO HCIIOJIB30BaHUE BHJICOMATEPHAIIOB),
HCCIIEIOBAHUE CBOMCTB XECTKOM BOJIBI, ITPOLECCA TOPEHUS KeEJe3a B KUCIOPOJE
(BO3MOKHO  HCHOJIb30BAaHHE  BHUJIEOMATEPUANIOB), IMPHU3HAKOB  IMPOTEKAHUS
Ka4€CTBEHHBIX pEaKIMii HAa WOHBI: MarHus, KajbllUs, AJIIOMUHUS, IIMHKA, JKEJe3a
(I u xenesza (111), meau (1), HaOMIOACHME W ONKMCAHUE MPOLIECCOB OKPAIIMBAHHMS
MJJaMEHH WOHaMU HATpusl, Kalus U Kaiblusig (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPHUATIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUIPOKCHUAA ATFOMUHUS
Y TUAPOKCHUJA [IMHKA, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a7a4 1o TeMe «Baxnenmme
METaJUIbl U KX COCMHECHUS».

XuMHus ¥ OKPYyKAOLIAA cpeaa

BemectBa m marepuansl B IOBCEAHEBHOM >XKM3HM YelIOBeKa. be3omacHoe
WCIIOJIb30BaHUE BEILIECTB U XMMHMUYECKUX peakiuil B ObITy. [lepBas momoinpb npu
XAMHYECKUX 0KOTax U OTPABJICHUSAX.

XUMHUUYECKOE 3arpsi3HEHHE OKpYyXKawllel cpeabl (MpeaesibHas AOMyCTUMast
KOHIIeHTpatus BemiecTB, nainee — [1/1K). Poias xumuu B pernieHnn 3KoJI0rMIeCKUX
npooeMm.

Xumuyeckuii IKcnepumenm:

n3yueHre oOpasIloB MaTepuasioB (CTEKJIO, CIUIABBI METAJIIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmubnie ceéazu



Peanmusanps MeXNpeIMETHBIX CBS3€M INpU W3YyYEHMM XMMHU B 9 Kitacce
OCYIIECTBJISIETCS. 4Yepe3 WCIOJIb30BAHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHH, SIBJISIONIMXCS CUCTEMHBIMU JUISl OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIMKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAay4YHBIM (pakT, rumores3a, 3aKoH,
TEOpUsl, aHalu3, CHUHTE3, KiIacCu(puKalus, M[epUOJUYHOCTh, HAOJIIO/ICHHUE,
AKCIEPUMEHT, MOJAECIUPOBAHUE, HU3MEPEHUE, MOJEIb, SBICHUE, MAPHUKOBBIN
3¢ PeKT, TEXHOIOTHS, MaTCPHAIIBI.

du3nka: Marepus, aTroM, OJIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIH],
W30TOIbI, PAJUOAKTHBHOCTh, MOJIEKYJIA, DJJICKTPUYECKHUU 3apsii, NPOBOJHHKH,
MOJYTIPOBOJTHUKH, JTUAJEKTPUKH, (POTOSJIEMEHT, BEIIECTBO, TEJNO, OOBEM,
arperaTHOE COCTOSIHUE BEIIECTBA, a3, PaCTBOP, PACTBOPUMOCTh, KPUCTAIIIINYECKAs
peméTKa, CruiaBbl, (U3MUYECKHE BEIUYUHBI, €IUHUIBI U3MEPEHHS, KOCMHYECKOE
MIPOCTPAHCTBO, TUIAHETHI, 3BE3/b1, COJIHIIE.

buonorus: ¢orocunrtes, npixanue, Ouocdepa, 3KOCUCTEMa, MHUHEpAIbHBIC
yAOOpEHMS, MUKPOIJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MUHEpaNIbl, TOPHBIE TOPOJIBI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJabTaThl OCBOCHHS MPOTPAMMBI OCHOBHOTO OOIIETO
o0Opa3oBaHus JOCTHUrarTCs B XoJ€e OOy4YeHHMs XUMUU B €JIMHCTBE YYEOHOW U
BOCTIMTATEIIHLHON JIEATEIHHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMA POCCUHCKUMU
COLIMOKYJIbTYPHBIMH U JAYXOBHO-HPABCTBEHHBIMH II€HHOCTSIMH, TPHHITHIMU B
o0miecTBe MpaBWIaMH M HOPMAaMH TOBEAEHHS M CHOCOOCTBYIOT IMpolleccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLMANIN3AIINN 00yYarOIIUXCSl.

JIn4HOCTHBIE  PE3yJIbTaThl ~ OTPAXKAIOT  TOTOBHOCTh  OOYYaIOIIUXCS
PYKOBOJICTBOBAThCSI CHCTEMOW TIO3WTHMBHBIX IIEHHOCTHBIX OpPHEHTAMN U
paciMpeHue OnbITa AeITeIbHOCTH Ha €€ OCHOBE, B TOM YHCIIC B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

IIEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYpPHOMY, HCTOPHUECKOMY
W HAy4YHOMY HACJICIUI0, TIOHUMAHWs 3HAYCHUS XUMUYECKOW HAyKd B JKHU3HU
COBPEMEHHOTr0 OOIIEeCTBa, CIIOCOOHOCTH BIANETh JAOCTOBEPHOU WH(MOpMAaIUen o
NEPEIOBBIX JOCTMKEHUSX W OTKPBITUSX MHPOBOH M OTEUECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBA;

2) TPa’KIaHCKOT0 BOCTIMTAHMA:

MPEACTABICHUS O COLMAIBHBIX HOPMax MW TMpaBUIaX MEXKIMYHOCTHBIX
OTHOIIIEHWH B KOJUIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  yYEOHOUCCIEAOBATENbCKOM, TBOPYECKOM W APYrMX  BHAAX
JeSTeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOW MAEATEIHHOCTH TIpU
BBITIOJITHCHUN YYCOHBIX, TO3HABATEIBHBIX 3a/1ad, BBIMOJHEHUH XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/IJaHUN YICOHBIX TTPOEKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B TIPOIECCE OTOW YUYEOHOH JEATEIBHOCTH, TOTOBHOCTH
OLICHWBAaTh CBOE TIOBEJEHUE W TOCTYNKH CBOUX TOBapHUINEd C TO3UIUH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MTOCIICACTBHUI MOCTYITKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUSI:

MHUPOBO33PEHYECKHE TIPE/ICTABIICHUS O BEIECTBE M XWMHUYECKOW DPEaKIuH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH M COCTaBIISIONINEC
OCHOBY I TIOHUMAaHUS CYIIHOCTH HAYYHOW KapTHHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BHUTHs TMPUPOJBI, B3aMMOCBSI3SX YEJIIOBEKA C
MIPUPOJHOM CPEJION, O POJIM XMMHUHU B TIOZHAHUH 3TUX 3aKOHOMEPHOCTEMN;

MO3HABATENILHBIE MOTHUBHI, HAMIPABJICHHBIC HA MMOJTYYEHUE HOBBIX 3HAHWM 10
XUMHUH, HEOOXOJUMBIC NJi1 OOBSCHCHHS HAOJI0JIaeMbIX IPOIECCOB U SIBJICHUH,
M03HABATEIILHON, WH(DOPMAITMOHHOW W YUTATCIBCKON KYJIbTYpPHI, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHOH pabOThl C Y4YEOHBIMH TEKCTaMH, CIIPABOYHOMN



JUTEpPaTypoOn, JOCTYNMHBIMM TEXHUYECKUMHU CPEACTBAMH HH(POPMAIMOHHBIX
TEXHOJIOT UM,

WHTEpeC K OOYyYEHHI0O M TI03HAHMIO, JIO003HATEIHHOCTh, TOTOBHOCTH M
CIIOCOOHOCTh K  CaMOOOpa30BaHUIO, TMPOEKTHOM M  HCCIIEIOBATEIbCKON
JEATeNIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBJICHHOCTH W YPOBHS OOyUEHHS B
JIaIbHEHIIIEM;

4) popMHUpOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHWE LIEHHOCTH JHW3HU, OTBETCTBEHHOIO OTHOILICHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3[I0POBBIN 00pa3 »WU3HMU, OCO3HAHUE TOCIEJICTBUUA W
HETPUATHE BPEIHBIX MPUBBIUEK (YHOTpeOIEHUS aIKOIoJisi, HAPKOTUKOB, KYPEHHS),
HEOOXOJMMOCTH COONIOJICHUS] MpaBuid O€30MacHOCTH Tpu  OOpalleHuu ¢
XUMUYECKUMH BEIIECTBAMU B OBITY M peaIbHOU KU3HU;

5) TpyA0BOr0 BOCIIATAHUSI:

HWHTEpEeC K MPAKTUUECKOMY M3YUYEHHUIO TTpodecCuii U Tpyaa pa3IudHOro poja,
YBOXEHHUE K TPYAYy M pe3yJibTaTaM TPYAOBON JEATEIBHOCTH, B TOM 4YHUCIIE Ha
OCHOBE TMPUMEHEHUS TPEAMETHBIX 3HAHWW TIO0 XUMHUH, OCO3HAHHBIA BBHIOOD
WHMBUAYAJIBHOW TPACKTOPHUHU IIPOJIOHKEHUS 00pa30BaHUsl ¢ YIETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIICCTBEHHBIX MHTEPECOB M MOTPEOHOCTEH,
yCIeHON nMpo(ecCHoHaTBHON IeITeIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHUH,
TOTOBHOCTH QIalITUPOBATLCA B MPO(ecCHoHaIbLHOM Cpejie;

6) IKOJIOrHYeCKOT0 BOCIIUTAHMS

HKOJIOTMYECKH 1€JIECO00pa3HOE OTHOIICHUE K MPHUPOJE KaK HCTOUYHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3J0POBOTO U
O0e3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
(GU3UYECKOMY U TCUXHYECKOMY 370pPOBbIO, OCO3HAHWE IIEHHOCTU COOJIOJACHUS
npaBuiI 0€30MaCHOTO MOBECHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CHUTYaIUX,
YIPOXKAIOWINX 340POBBIO U KU3HU JIIOIEH;

CIIOCOOHOCTH MPUMEHSATHh 3HAHMUSI, TMOJydaeMble TIPU U3YUYEHUH XUMHH, IS
pEelIEHNS 3a/a4, CBSI3aHHBIX C OKPYKAIOIIEU MPUPOAHON CPEION, IS MOBBILICHUS
YPOBHSI  OKOJIOTUYECKOW  KyJbTYpPhI, OCO3HAHUS TJOOATBHOTO  XapakTepa
HKOJIOTUUECKUX TMPOOJEM M MyTed WX PEelICHUs] MOCPEJCTBOM METOJ0B XHMUH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUSI PYKOBOJACTBOBATHCS MM B IMO3HABATEIbHOM,
KOMMYHHMKATUBHOW U COLMAIIBHOMN IIPAKTHKE.

METANPEAMETHBIE PE3YJIBTATDBI

B cocraBe wMeranpenMETHBIX pe3yJbTATOB BBIACIAIOT 3HAYUMBIE A
dbopMHpOBaHUS MHUPOBO33PECHHS OOIIEHAyYHBIE TMOHATHUSA (3aKOH, TEOpus,
MPUHITUI, TUTIOTE3a, (aKT, CUCTeMa, MPOIIECC, SKCIEPUMEHT U JIPYTOe€.), KOTOPhIe
UCIIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX YYEOHBIX IpeAMETax W IO3BOJISIIOT Ha
OCHOBE 3HAHUN U3 ITUX MPeaAMETOB (GOPMUPOBATH MPEJCTABICHUE O IIEJIOCTHOU



HAay4YHOUW KapTHUHE MHUpa, U YHUBEpCAIbHbIC YueOHbIE JeCTBUS (IT03HABATEIbHbIE,
KOMMYHUKATHBHBIC, PETYJSITHBHBIC), KOTOpPhIE 00€CIeunBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIIbHOMY TUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOM
JIEATSIIHHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA

ba3oBble Jlornyeckue JeiicTBUA:

YMEHUS HCMOJIb30BaTh MNPUEMBI JIOTHUYECKOTO MBIIUICHUS TPU OCBOCHHU
3HAHUM: PACKPBIBATh CMBICI XMMHYECKUX TMOHATHU (BBIACIATh UX XapaKTEPHBIC
MPU3HAKK, YCTAHABIMBATh B3aUMOCBSI3b C JAPYTMMHU IOHSTHUSMH), HCIIOIb30BATh
MOHATHUS JJIs1 OOBSICHEHUS OTJIETbHBIX (PAKTOB U SIBJICHHUH, BBIOUPATh OCHOBAHUSI U
KpUTEpUH IS KJIACCU(PUKAIMU XUMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIui,
yCTaHABIMBATh MPUIUHHO-CIICJCTBEHHBIE CBS3U MEXIY OOBEKTaMH H3y4CHHS,
CTPOUTH JIOTUUECKUE PACCYKJICHUS (MHAYKTUBHbBIC, AEAyKTUBHbBIC, 110 aHAJIOTUH),
JIeJaTh BBIBOJBI U 3aKIIOUYCHMUS;

YMEHHE TPUMEHSATh B TIpPOIlECCEe TMO3HAHUS TOHATUA (TpeAMETHhIE U
METanpeIMETHbIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJIb3yEMBIE B XUMUU,
peoOpa3oBBIBATh MHUPOKO MPUMEHSIEMbIC B XMMUU MOJIEIbHBIC TIPEACTABICHUS —
XUMUYECKUH 3HaK (CHUMBOJ DJIEeMEHTa), XUMH4YecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUM — MPU PelIeHUH Y4eOHO-TI03HABATENbHBIX 3a7a4, C YUETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBIABISATh U XapaKTE€PU30BaTh CYIIECTBEHHbBIC
MPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMUUECKUX PEaKIUi,
BBISIBJISATh  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIICJICTBEHHBIE CBSI3U U
MIPOTHUBOPEUHS B U3YUAEMbIX MPOLIECCAX U SBJICHUSIX.

Ba3oBble ncciienoBarejbcKkyue 1eMCTBUA.

YMEHHUE MCIOJIb30BaTh IMOCTABICHHBIE BOMPOCHI B KAaYECTBE HMHCTPYMEHTA
MO3HAHUSA, a TaKKe B KadeCTBE OCHOBBI JJIT (POPMHPOBAHUS THIIOTE3BI II0
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

NMPUOOPETEHUE OIbITa 110 ITUTAHUPOBAHUIO, OpPraHU3aIlMd W IPOBEACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJoIaTh 3a XOJO0M Mpolecca,
CaMOCTOSATEILHO MPOTHO3UPOBATH €0 Pe3yJIbTar, (OPMYITHPOBATH 0000IIECHUS U
BBIBOJIBI 10 PE3yJIbTaTaM MPOBEAEHHOTO OIBITA, UCCIIEIOBAHUS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora ¢ undpopmaumeii:

YMEHHE BBIOMpATh, AHAIM3UPOBATH U HHTEPIPETUPOBATH HHOOPMAIIUIO
pa3IMYHBIX BUJIOB U (OPM TIpEACTaBICHUS, MOJyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMyJIsIpHAsl  JIUTEpaTypa XUMHYECKOTO COJEpKaHUs, CIPaBOYHbIC
nocobus, pecypchl HMHTepHeTa), KPpUTHUUECKH OIICHHWBATh IIPOTHBOPECUMUBYIO U
HEJIOCTOBEPHYIO HH(POPMAITHIO;



yMEHHE TPUMEHATh Pa3IUYHbIE METOJBI W 3alpOChl MPU MOHWCKE M OTOOpE
uHGOpMAIlMU W COOTBETCTBYIOUIMX JaHHBIX, HEOOXOAMMBIX MJIsi BBITOJHEHUS
y4eOHBIX U MO3HABATEJbHBIX 33/1a4 OINpPEIEIEHHOIO TUIA, MPUOOPETEHHUE OIbITa B
00JaCT  MCMOJB30BaHUS  HH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBIIJICHUE KYJIbTYPOU aKTHBHOTO MCIOJIb30BAHHUS PA3IMUHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENTFHO BBIOMpATh ONTUMAIBHYIO (hOpMY MpeacTaBiIeHUs HHDOPMALIUU U
WLTIOCTPUPOBATh pEIIaeMble 3a/Jaddl HECIOXHBIMH CXEMaMH, JharpaMMaMu,
npyrumu hopmamu rpaduKu ¥ IX KOMOWHAIIASMY,

YMEHHE HCIIOJIb30BaTh U aHAIU3UpOBaThb B IIpolecce Y4YeOHOH H
UCCJIeI0BATENbCKON JEATENHHOCTU MH(OPMALIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEeNIbCKOTO XO3iCTBa W TPAHCIOPTa HA COCTOSIHHE OKPYJKAIOUIeH MPUpPOIHOMN
Cpelbl.

KoMMyHHKaTHBHbIE YHHBePCAJIbHbIE YUeOHbIE JelicTBUS:

YMEHHS 3ajJlaBaTh BOIPOCHI (B XoJie¢ Juamora W (WIM) IUCKYCCHUHU) IO
CyliectBy  oOcykaaemMoill  TeMbl, (POPMYJIHpPOBAaTH CBOU  MPEAJIOKECHUS
OTHOCHUTEJILHO BBITIOJTHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHHUSI  OPEJACTaBISITh  MOJYYEHHBbIE  PE3yJbTaThl  MO3HABATENbHOM
NESATEIbHOCTM B YCTHBIX W TIMCBMEHHBIX TEKCTax; JieJaTh MPe3eHTAIUI0
PE3yJIbTaTOB BBIMOJIHEHHUS] XUMHUYECKOTO IKCIEpUMEHTa (1a00paTOpPHOTO OIbITa,
1abopaTopHOIl pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEILIECTB, Y4EOHOTO MTPOEKTA);

yMEeHHsI y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABaTEIbHOM M HMCCIIEJIOBATEIbCKOM  JOEATENbHOCTH  MPH  pEIICHUU
BO3HUKAIOIIKUX NPoOJeM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuui (o0cyxaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbD», KOOPAUHAIIUS
COBMECTHBIX JECHCTBUM, OIPEHCICHHE KPUTEPUEB II0 OLEHKE KadecTBa
BBITMIOJTHEHHOM pabOThI U JpyTHE).

Pery/siTUBHBbIE YHUBEpPCAJIbHbIE YUeOHbIE AeiicTBUS:

YyMEHUE CaMOCTOSTENbHO OMPENesITh ENH JAEITeNbHOCTH, TUIaHUPOBATh,
OCYIIECTBISATh, KOHTPOJIMPOBATh U MPU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO
JesITeNIbHOCTD, BEIOMpATh Hanbonee 3PPEeKTUBHBIE CIOCOOBI PEIICHUsT YUSOHBIX U
MO3HABATEeNbHBIX 3a7a4, CaMOCTOSITENIbHO COCTaBJISATh WIU KOPPEKTUPOBATH
MPEJIOKEHHBIM aITOPUTM  JEUCTBUKM MPU BBINOJHEHUU 33JaHUM C YUYETOM
IOJTyY€HHUs! HOBBIX 3HAHUU 00 HM3yuyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIMSIX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO pe3yJibTaTa 3asBIICHHOW LU, YMEHUE
UCTIOJb30BaTh M AaHATTU3UPOBATh KOHTEKCTHI, IPEIaraéMble B YCIOBUH 3aJaHHA.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pE3yJbTaTOB [0 OCBOCHHUIO 0053aTeIbHOrO
COJIep>KaHMs, YCTAHOBJIEHHOTO JaHHOW (¢enaepaibHOM paboyeil mporpaMMoH,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIOIIMMHUCS HAayYHbIE 3HAHUS, YMEHHS U CIIOCOOBI



JNEUCTBUM, BUAbl JEATEJIBHOCTH [0 TIOJYYEHUIO HOBOTO 3HAHUA, €ro
WHTEPIPETAlUU, MPEeOOpPA30OBAHUIO W TMPUMEHECHHIO B PA3JIMYHBIX YYEOHBIX U
HOBBIX CUTYaI[UsX.

K xoniry o6yuenus B 8 kiacce npeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTh Y 00YUYAIOIINXCS YMEHUM:

e PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX IOHATHUH: aTOM, MOJICKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEHIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(oIHOpOHAst M HEOAHOPOHAsS), BAJICHTHOCTh, OTHOCUTENbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpPHAs Macca,
MaccoBasi JI0JIsl XUMUYECKOTO AJIEeMEHTa B COEJUHEHUHU, MOJISIPHBIA 00BEM,
OKCHJ], KHCIIOTa, OCHOBAaHHE, COJIb, JIEKTPOOTPULATEIBHOCTh, CTEICHb
OKHUCJICHHS, XUMHUYECKasl PEeaKIus, KiIacCU(MUKAIUs PEaKIuid: peaKiuu
COCOVMHEHUS, pEAaKLUU PaA3JIOKECHUsA, PEAKIUU 3aMEIICHUs, pEeaKkuu
o0OMEHa, 3K30- U SHJOTEPMUUYECKHE PEAKIIMH, TEII0BOU A (EKT peakiuu,
SIpO aToMa, JJEKTPOHHBIM CJIOW aTroMa, aTOMHas OpOUTallb, PaJAUYC
aTOMa, XMMHUYECKasl CBS3b, MOJISIPHAS WM HEMOJIIPHAs KOBAJCHTHAsl CBS3b,
VWOHHAs CBS3b, UOH, KATUOH, aHMOH, PAacTBOP, MAccOBas J0Js BELIECTBA
(IponeHTHasE KOHLIEHTpAIusi) B PaCTBOPE;

e WJUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHWYECKHX TIOHATHUH U
IPUMEHSTH 3TH NOHATHUS MPU ONTMCAHUM BEIIECTB U X MPEBPALLICHUI;

e HCHOJIb30BaTh XUMUYECKYI0 CHUMBOJHUKY JJIsI COCTaBJieHHs (popmMmyn
BEIIECTB U YPABHEHUN XMUMUYECKUX PEAKIUN;

e ONpEAENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTENEHb  OKUCIEHUS  JBJIEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJACCy COECAMHEHHUH I10
dbopmynam, BHUJ XUMHUYECKOHW CBs3M (KOBAJIGHTHAs W WOHHAs) B
HEOPraHUYECKUX COCIMHEHHUSX;

e packpbiBaThb cmbica Ilepuognueckoro 3akona J[. WM. Mengeneesa:
JEMOHCTPUPOBATh IMMOHUMAHUE TNEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKUX AJIEMEHTOB OT MX MOJOXeHUs B llepuomnueckor cucreme,
3aKOHOB COXPAHEHHUSI MAaCChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHHS, 3aKOHa ABOraapo;

e ONUCHIBATh W XapakTepuszoBaTh TaOIuMuHy0 ¢opmy I[lepuonnueckoi
CUCTEMBbl XMMHMUYECKHMX OJJIEMEHTOB: pa3jauyaTh [OHATHS «TJIaBHAs
noarpynmna (A-rpynmna)» u «mnobounas noarpynna (b-rpymnma)», manbsie u
OOJBIIE TIEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmune «llepuomuueckass cucTeMa XuMHYeCcKHX diemeHToB J[. U
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTUKAMH CTPOEHUS aTOMOB



XUMUYECKUX JIEMEHTOB (COCTaB U 3apsij sijipa, o0Ilee YUCIO JIECKTPOHOB
U pacrpeiesieHUue UX Mo JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIY WM COCTABY YYAaCTBYIOUIUX B PEAKIMU
BEILECTB, N0 TEIIOBOMY 3 PekTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIME XUMHUYECKHUE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPK/as OMUCAHUE TPUMEPAMU MOJIEKYJISPHBIX
YPaBHEHUH COOTBETCTBYIOIIMX XUMHYECKUX PEAKIIUM;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT X KaY€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTHU TMPOTEKAHUS XUMHUYECKUX MPEBpAIllCHUA B
Pa3IUYHBIX YCIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO W MOJISIPHYIO  MaccChbl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO »dJIeMEeHTa 1o (dopmyse
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOJUTH PACUETHI
10 YPaBHEHUIO XUMUYECKOU pEaKInu;

MIPUMEHSTh OCHOBHbBIE OIEpPAlMM MBICIUTEIBHON NEATEIbHOCTU — aHaIu3
W CHHTE3, CpaBHEHHE, 0000IIeHHe, CHCTeMaTH3aIllIo, KJIacCH(PHUKAIIUIO,
BBISIBJICHUE TPUYMHHO-CJIEJACTBEHHBIX CBA3EH — JJisi M3Y4Y€HHUs CBOWCTB
BEIIECTB U XHMHUYECKHX PpEAKLHM, €eCTEeCTBEHHO-HAy4YHbIE METOMbI
NO3HAHUS — HaOJIOJeHHe, W3MEpPEHUEe, MOJECIMPOBAHUE, SKCIEPUMEHT
(peaJIbHBIN U MBICIICHHBIN);

cieloBaTh ~ IpaBWaM  [OJb30BaHUS  XMMHYECKOM  TOCYyJAOW U
nabopaTOpHbIM 000pY/JOBaHMEM, a TakXKe TMpaBHiiaM OOpaIIeHHUs C
BEUIECTBAMU B COOTBETCTBUU C HWHCTPYKIUSIMU IO BBINOJHEHUIO
JTa00OpaTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYEHUIO U COOUPAHUIO
ra3000pa3HbIX BEMIECTB (BOAOpOJa ¥ KHCJIOPOJA), MPHUTOTOBJICHHUIO
PacTBOPOB C OMNPEAECIEHHON MAacCOBOW JIOJIEM PAaCTBOPEHHOIO BEUIECTBA,
IUIAHUPOBAaTh U MPOBOAWTH  XUMHYECKHE  IKCIIEPUMEHTHI  TIO
pacrio3HaBaHUIO PACTBOPOB IIEIO0UYEH U KUCIIOT C MOMOIILIO WHIUKATOPOB
(;makmyc, peronpTaaenH, METHIIOPAHXK U JPYTHE).

K koHiy o0yuenus B 9 kiacce npeIMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y 00YJAIOIITIXCSI YMEHHUIA:

pacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKMX IOHSATHUH: XHMHYECKUI
AJEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHMOH, IPOCTOE BELIECTBO,
CJIIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKlMs, XUMUYEeCcKasi CBSA3b, TEIIOBOU 3PdeKT
peakuuu, MOJb, MOJSIPHBIE  00BEM,  PAacTBOp,  BJIEKTPOJIMTHI,
HEIJNEKTPOJIUTHI, JJIEKTPOJIUTHYECKAs IOUCCOLMALMS, PEaKUUU HOHHOTO
oOMeHa, Karaqu3aTop, XHMHYECKOE paBHOBecHe, oOOpaTUMble H



HEOOpaTUMBbIE PEAKIUHU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHCIEHHE U  BOCCTaHOBJICHUE,
ajoTponus, aMm(pOTEepHOCTh, XUMUYECKas CBA3b (KOBAJICHTHAs, MOHHAs,
METa/NIMYecKasi), KpUCTauIMueckasi pemérka, KOppo3us METaJljIoB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW peakiuu, MpeaeabHO JOMyCTUMas
koHuenTpauus [1JIK Bemecrtna;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TMOHATUN U
MIPUMEHSTH 3TU MOHATHUS MPU OMKUCAHUU BEIIECTB U X MPEBPAIICHUI;
UCIIOJIb30BAaTh XUMHUYECKYIO CHUMBOJIMKY JUISI COCTaBIICHHUS (HOPMYT
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKLIN;

OTPENENATh BaJIGHTHOCTb U CTENEHb OKUCJIECHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IMYHOTO COCTaBa, MPUHAUICKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJacCy CO€IMHEHU 1o (opmyiiaM, BUJ XHUMHUYECKOU
CB3M (KOBaJCHTHAs, WMOHHAsg, MeETauIMuecKasi) B HEOPraHUYECKUX
COEIMHEHUAX, 3aps]l MOHA MO XMUMUYECKOW (popMyrie, xapakTep cpeibl B
BOJIHBIX PAaCTBOPAX HEOPTraHUYECKUX COCAMHEHUM, TUIl KPUCTATUTMYECKON
PEIETKN KOHKPETHOTO BEIIECTBA;

packpbiBath cMbici Ilepuonnueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OINHUCHIBATH U XapaKTepU30BaTh
tabnuunyio (opmy Ilepuoanueckoil cUCTeMbl XMMHUYECKUX 3J€MEHTOB:
paznuyaTh MOHATUSA «rjaBHasg noarpynmna (A-rpynma)» M «noOodyHas
noarpynma (b-rpynma)», mambie u  OOdbIIEE MEPUOABI, COOTHOCHUTH
0003HaYeHUs, KOTOpPhIE HMMEIOTCS B IEPUOAUYECKONW TabiuIe, ¢
YUCJIOBBIMU  XApAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsij sjapa, oOOIIee YHUCIO DJJIEKTPOHOB U
pacrpeneneHue HMX MO DJJIEKTPOHHBIM  CJOSIM), OOBICHATH OOIIHe
3aKOHOMEPHOCTH B W3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIWHEHUU B
npeaeiax MaJibIX MNEPHOJIOB U IIaBHBIX HMOATPYMN C YUYETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(PHUIIMPOBATh XUMHUYECKHE DIIEMEHTHI, HEOPTAHWUUYECKHUE BEICCTBA,
XUMUYECKUE peakiuu (M0 YMCIy M COCTaBy YYacTBYIOIIUX B peakIuu
BEIIECTB, TIO0 TEIJIOBOMY 3 (DEKTy, 0 U3MEHEHUIO CTEMEHEeH OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKkTepu3oBaTh (OMHUCHIBATH) OOIIME U CleUUPUUECKUE XUMHYECKUE
CBOMCTBa TIPOCTBHIX U CJOXKHBIX BEIECTB, MOATBEPXKAasl OIMKHCAHUE
MpUMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIMX
XUMUYECKHUX PEaKIUM;

COCTaBJSATh YPABHEHUS JJEKTPOIUTUYECKOW JTHCCOLMAIMU  KHUCIOT,
LIEJI0YEH U COJIEH, TTOJHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMI HOHHOTO



oOMEHa, ypaBHEHUS pEaKIWi, MOATBEPKIAIONINX CYIIECTBOBAHUE
TCHETHUYECKOM CBSI3M MEK/y BEIIECTBAMU PA3THMYHBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN
MOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOTO OajaHca 3TUX PeaKIui;
MIPOTHO3WPOBATh CBOMCTBA BEIISCTB B 3aBUCUMOCTH OT WX CTPOCHHS,
BO3MOXKHOCTH TPOTCKAHUS XWMHUYECKHX TIPEBPAMIEHUNA B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJEKYJISIPHYIO © MOJSIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO »dJIeMeHTa 10 (Gopmyse
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
10 YPAaBHCHHUIO XUMHYCCKOW PEaKIINH;

coOmoaTh  MpaBWia  TMOJB30BAHUS  XUMHYECKOW  TOCYIOM |
nabopaTOpHBIM  O0OpYJOBaHHMEM, a TaKXke IMpaBuUiia OOpalleHus ¢
BEUIECTBAMU B COOTBETCTBUU C HWHCTPYKIUSIMU IO BBINOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB IO TOJYYCHHUIO W COOMPAHHIO
ra3000pa3HbIX BENMIECTB (AMMHAaKa U YTICKHUCIIOTO Ta3a);

MPOBOJIUTh  PEAKIMH,  TOJATBEPKAAIONINE  KAYECTBEHHBI  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHUI-, OpOMU-,
noau-, kKapoOonart-, ¢docdar-, cuiHMkar-, cyibdar-, THAPOKCUI-HUOHBI,
KaTUOHbI aMMOHHUSI M HMOHBI M3YUYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJHBIX PACTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSATh OCHOBHBIC OTEPAIMU MBICTUTEIHHONU NEATETLHOCTH — aHAJIH3
W CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHCTEeMaTHU3aIlui0, BBISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBSI3€M — Il M3y4YEHUS CBOMCTB BEILECTB U
XUMUYECKUX PEaKIUH, €CTeCTBEHHO-HAYYHBIC METOABl TO3HAHUSI —
HaOIOZICHNE, W3MEpPEHHEe, MOJCIMPOBAHUE, DKCIEPUMEHT (peaabHbId U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KIIACC
Kosn4yecTBo 4yacoB
Ne HaumenoBanme pa3jiesioB u duekTpoHHbIE (LM pOBbLIE)
KonTpoJbHbIe IIpakTuyeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoTshI padoThI
Pasnea 1. IleppoHavyanbHble XUMHYECKHE OHATHS
XuMust — BaxHasi 00JIacTh
1.1 GCTCCTB%HaHVH T 5 2 https://m.edsoo.ru/YNVJX660G
MPAKTHYECKOH 1eATeIbHOCTU
YyeloBeKa
B
1.2 CHICCTRA H XHMIHCECIHE 15 1 https://m.eds00.r/ONNXRIVFQ
peakiumn
Hroro no pazneny 20
Pa3znen 2. BaxHeiilne npeacTaBuTe/id HEOPraHU4eCKUX BellecTB
B .K Nl
2.1 OV, RHCTOPO. LIOMITHE 6 https://m.eds00.ru/DSBORTY30
00 okcugax
Bonopoa. I1o €eo
2.2 AOPOA. JLOHATH 8 1 https://m.eds00.ru/5D61JZ6PS
KHUCJIOTaX U COJIAX
Bona. P N 0
2.3 018, TACTEOPH. TIOHATHE © 5 1 1 https://m.eds00.ru/M13I5KJBM
OCHOBAHUAX
O
2.4 CHOBHPIC I1aCEhT 11 1 1 https://m.eds00.ru/0TSASMOWT

HCOPTaHUYCCKUX COCJIMHEHU I

Hroro o pasneny 30

Pa3znen 3. Ilepuoanyecknii 3axon u [lepnoanyeckas cucrema xumuueckux yiemenToB JI. U. MenneneeBa. CTpoeHue aToMoB.

Xumuueckas cBsizb. OKHCJIUTEILHO-BOCCTAHOBHUTEIbHbIE Pe€aknuu


https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT

Ilepuoanueckuit 3aK0H U
Ilepnonnueckas cucrema

3.1 XUMHYECKUX deMeHToB JI. U. 7 https://m.edsoo.ru/TCBIBVWFZ
MenneneeBa. CtpoeHue
aToMa
XUMHYECKas CBA3b.
3.2 OKuCIUTENBbHO- 8 https://m.edsoo.ru/F6AOABDPF
BOCCTAaHOBUTEIIBHBIE PEaKIIUU
Uroro no pazaeny 15 https://m.edsoo.ru/LRYWBJPES
PesepBHOE Bpems 3 https://m.edsoo.ru/KQBD02J69
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOIT'PAMME


https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69

9 KUIIACC

HaumeHoBaHMe pa3/ieioB U TeM

KoaudecTBO 4acoB

JaekTpoHHbIe (LM (poBbHIE)

Ne n/mn Konrpoabnbie IIpakTuyeckune
NMPOrpamMmblI Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Pa3jen 1. BemecTBo 1 XUuMHYeCKHe peaKIIUA
[ToBTOpeHMe U yriyOieHrue 3HaHui
1.1 P T 5 1 https://m.edso0.rw/EQETUT35Z
OCHOBHBIX pa3/IeNioB Kypca 8§ Kiacca
O
12 CHOBHuLIe 3aKOHOMEPHOCTU XUMHYECKUX 4 httos://m.edsoo.ru/AENALWG7U
peaxiuit
DnexTpo ecKasl JUCCOLaIusl.
1.3 FICKTPOITHTIHCCKAT AHCCOUTAIA 8 1 1 https://m.edsoo.ru/KODURS50VV
XUMHYECKUE peaklMy B pacTBOpax
Hroro no paszneny 17
Paznea 2. HemeTananl 1 HX cCOeINHEHUS
OO01as xapakTepuCcTHKa ec
2.1 = PAKTCPHCTHRA XUMITECIHX 4 1 https://m.edso00.ru/ZTN1F700I
aneMeHToB VIIA-rpynmsl. ["aorens
OO61mas xapakTepuCTHKa XUMUYECKUX
2.2 aneMmeHToB VIA-rpynnsl. Cepa u eé 6 https://m.edsoo.ru/P3DHMFB09
COETMHEHUS
OO61as xapakTepuUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-rpynimsl. A30T, Gpochop u 7 1 https://m.edsoo.ru/VOXDOUX2S
UX COeIMHEHUs
OO0m1as XxapakTepruCTUKa XUMHUECKUX
24 anemeHToB [VA-rpynmel. Yriepon u 8 1 2 https://m.edso00.ru/JPJ200VJX
KPEMHHI U UX COCTUHECHHUSI
Hroro no pazaeny 25


https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX

Pa3zgea 3. MeTaubl M HX COeIUHEHUS

3.1 OO01me cBoiicTBa METAIIOB 4 https://m.edsoo.ru/GHV2L6NJ8
3.2 Baxselimre Metayuibl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/EFKQW9HZI
Hroro o pasneny 20
Pasnea 4. Xumus 1 oKpyKapmas cpega
B
4.1 CHICCTBA 1 MATCPHAIILL B AH3HH 3 https://m.edsoo.ru/TENBWEF7Y
YyeJioBeKa
Wroro no pazneny 3
PesepBHOe Bpems 3 https://m.edsoo.ru/FY5RY75R9
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME


https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9

IHHOYPOYHOE INTAHUPOBAHHUE

8 KIIACC
Kosun4yecTBo yacos
Ne Hara eKTpOHHBbIE N (poBbHIE
Tema ypoka Kontpoasnbie IIpakTnueckue
n/n Bcero U3y4eHusi 00pa3oBaTeIbHbIC PeCypChI
padoThI padoThI
IIpeamer xumun. Pons xumuu B
1 KU3HU YesoBeka. Tena u 1 https://m.edso0.ru/L62DS2CZR
BEILIECTBA
ITo € 0 MeTOoJax Mo3Ha
2 TUTTHE O METOAAX HOSHAHIA B 1 https://m.edso00.ru/9ZJAEW050
XUMHH
[Tpaktuyeckas padora Ne 1
«IIpaBuna pabd 0
3 P %?UI PabOTEL B JIabopaTopiH 1 https://m.edsoo.ru/L5EW4353D
1 IPUEMBI 0OpaIIEHUS C
J1a00paTOPHBIM 000PYTIOBAHUEM)
UucTsle BelecTBa U CMECH.
4 HETI® BETIECTRA | EMEEH. 1 https://m.eds00.ru/6TME21FWS
Crioco0bl pazneneHus: cmecein
[TpakTrueckas padota No 2
5 «Pa3nenenue cmeceil (Ha npumepe 1 https://m.edso0.ru/K3LS5MCRY
OUYHMCTKHU IIOBAPEHHOM COJIN)»
6 ATOMBI 1 MOJIEKYJIBI 1 https://m.edsoo.ru/BLS04WTBS8
XUMHUYECKUE dTIEMEHTHI. 3HAKH
7 (CUMBOJIBI) XUMUYECKUX 1 https://m.edsoo.ru/AH3D4DNAX
3JIEMEHTOB
[IpocTeie U CrnoXHBIE BELIECTBA https://m.edso00.ru/DXJBSTJ95
9 ATOMHO-MOJIEKYJISIPHOE YUEHHUE https://m.edso00.ru/IMOBJ3QZ5
3
10 AROH TIOCTOAHETES COCTaRa 1 https://m.edso0.ru/IMCA96FX6

BelIEeCTB. XUMUUecKas (hopMmyIa.



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/IMC496FX6

11

12

BaneHTHOCTE aTOMOB
XUMHUYCCKUX 3JICMCHTOB
OTHOCHUTENLHAsI aTOMHAas Macca.
OTHOCHUTENBHAS MOJICKYJIIpHAs
Macca

MaccoBas 1011 XUMHUYECKOTO
3JIEMEHTA B COEIMHEHUH

https://m.edsoo.ru/PIZPCIMDX

https://m.edsoo.ru/GHV580MVE

13

KonnuectBo Bemectsa. Moub.
MomnsipHas macca

https://m.edso00.ru/368UNL5Y?2

14

15

dOusnyeckue U XUMHIECCKHUE
siBJeHUS. XUMHYECKast peaKnus

[Ipu3Haku u ycinoBus NpOTEKaHUS
XUMHUYECKUX PeaKIui

https://m.edsoo.ru/YZM8S6ATH

https://m.edsoo.ru/N6DVNJKQ5

16

3aKOH COXpaHEHMsI MaCChI
BELIECTB. XUMUYECKUE YPAaBHEHUS

https://m.edso0.ru/M8DS4IHVM

17

18

19

20

Brranciaenus xoimyecTBa, MacChl
BEILIECTBA 110 YPABHEHUSIM
XUMHUYECKUX PEAKIUI

Krnaccudukanus XuMHIeCKUX
peaknuii (CoequHEeHus,
pas3IoKeHUs, 3aMEeIICHUS,
oOMeHa)

M. B. JIoMOHOCOB — y4€HBIii-
sHmukiIoneauct. O6o0Ienue u
cHUCTeMaTu3alus 3HaHUI
KonTponbras padora Nel mo Teme
«BemiecTBa 1 XUMHUYECKHE
peaKImmy

https://m.edsoo.ru/LUY9U3EQE

https://m.edsoo.ru/L4807LAGB

https://m.edsoo.ru/P1IWARH3AB

https://m.edsoo.ru/ON62SNERU



https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU

21

22

23

24

Bo3nyx — cmecsk razos. Cocras
Bo3nyxa. Kucinopon — sneMeHt u
npocrtoe BeuecTBo. O30H

dusnyeckre ¥ XUMHYECKHE
CBOWCTBA KHCIIOpoJa (peakiuu
OKHCJIeHHUs, Topenue). [lonsTre
00 okcHaax

Cnoco0bl MoTy4eHus KHCIopoaa
B 1aboparopuu u
npoMsbinuieHHOCTH. [Ipumenenue
KHCIIOpo/ia

TemnoBoi A3 PexT XuMUIecKoi
peaKIyu, TOHSITHE O
TEPMOXHUMHUYECKOM YPaBHCHUH,
9K30- ¥ SHIOTEPMHUECKUX
peaKuusax

https://m.edsoo.ru/XONONRN1P

https://m.edsoo.ru/FBS1JRKMB

https://m.edsoo.ru/VJWB6A2RD

https://m.edsoo.ru/PNMKJZHKX

25

26

27

28

TommuBo (HedTh, yroiabs U METaH).
3arpsi3HeHue Bo3ayxa, CocoObl
€ro MPeI0TBPAILCHHS

[IpakTuueckas pad6ora Ne 3 o
teme «Ilomydyenue u cobnpanue
KHCIIOPO/Ia, U3YYCHHE €TO
CBOMCTB»

Bonopoa — anemeHT u npocroe
BemecTBo. Haxoxaenue B
pupoIe

duznyeckne 1 XUMHYECKHE
cBoiicTBa Bojoposa. [Ilpumenenue
BOJIOpOa

https://m.edsoo.ru/USNY5UUW?2

https://m.edsoo.ru/5516UHX3R

https://m.edsoo.ru/WD392ACWB

https://m.eds00.ru/0SZ28459R



https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R

29

30

IlonsTre o KxuCIOTaX M COJIIX

Cnoco0sI mosrydeHnst BOAOpo/ia B
naboparopuu

https://m.edsoo.ru/TMWNIVC43

https://m.edsoo.ru/C9TO9UCIP

31

[IpakTuyeckas padora Ne 4 o
teme «llomyduenue u cobupanue
BOJIOPOAA, U3YUYEHHE €T
CBOMCTB»

https://m.edso00.ru/SS3WAX33K

32

MossipHblii 00bEM Ta30B. 3aKOH
ABoraapo

https://m.eds00.ru/M3KS0O10DQ

33

34

35

36

37

38

Beruncienust 00béMa, KOIn4ecTna
BEIIIECTBA Ta3a M0 €ro U3BECTHOMY
KOJIMYCCTBY BCIICCTBA UJIN
00BEMY

Brruncienus o05EMOB ra3oB MO
YPaBHCHHIO pCAKIINN Ha OCHOBE
3aKOHA 00BEMHBIX OTHOIIECHUI
ra3oB

dusnueckre U XUMUYECKHE
CBOMCTBA BOJBI

CocraB ocHoBauuii. [Tonarue 00
HMHJHUKATOpax

Bona xak pacTBopuTENb.
HaceplienHbie 1 HEHACHIIICHHBIE
pactBopbl. MaccoBast 1oJist
BEILIECTBA B pacTBOPE
[TpakTrueckas padota Ne 5 mo
teme «[IpuroroBiaeHue pacTBopoB
C ONPEACIEHHON MacCOBOM J10Jer

https://m.edso0.ru/MXGOY304M

https://m.edso0.ru/9TO8AXABY

https://m.edsoo.ru/7AOGFZK4R

https://m.edsoo.ru/IXB2W6I1VL

https://m.edsoo.ru/MKHXPOFH4

https://m.edsoo.ru/WXUKPAUOA



https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/WXUKPAUOA

39

paCTBopéHHOFO BCIICCTBa»

KonTponbnas pabota Ne2 o teme
«Kucnopoa. Bogopoxa. Boga»

https://m.edsoo.ru/JM7935DRY

40

Oxcunpl: cocTaB, KiacCupUKAIINS,
HOMEHKJIaTypa

https://m.edso0.ru/5TFSJINAY

41

42

43

[Toxydenue 1 XuMU4eCKue
CBOMCTBA KMCJIOTHBIX, OCHOBHBIX
1 aM(OTEepHBIX OKCUI0B

OcHOBaHusA: COCTaB,
KJ1accu(uKalus, HOMEHKIATypa
[Tonyuyenue u xXumMu4eckue
CBOMCTBAa OCHOBaHUH

https://m.edso0.ru/8JAZ9YWS2

https://m.edsoo.ru/5U397HU5SC

https://m.edso0.ru/GD9A28ROE

44

45

46

47

48

Kucnotsr: cocras,
KJaccu(uKalus, HOMEHKIATypa

[Tonyuenue u XuUMHUYECKHE
CBOMCTBA KHUCJIOT

Conu (cpenHue): HOMEHKIATYPA,
CIIOCOOBI MOJIY4YCHHA, XUMHUYCCKUC
CBOMCTBA

[TpakTuyeckas padora Ne 6.
Pemenne sxciepuMeHTAIBHBIX
3aja4 1o reMme «OCHOBHbIE
KJIaCChl HEOPTAHUYECKUX
COCTUHEHUI»

I'enernyeckas cBS3b MEXKAY
KJIacCaMH HEOPTraHUYECKUX
COCIMHEHHI

https://m.edsoo.ru/Q6U4WEBK?7

https://m.edsoo.ru/Z2GCRN45W

https://m.edsoo.ru/JSNUIM9TJ

https://m.edso0.ru/58D13JF7V

https://m.edsoo.ru/YDS6ZRE31

49

O0001IeHYE ¥ cUCTEMAaTU3 AU

https://m.edsoo.ru/S7TBUOEEYN



https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/S7BUOEEYN

50

51

52

53

54

55

56

57

58

3HaHUH

KonTponbnas pabota Ne3 no teme

"OCHOBHBIE KJIACCHI
HEOPraHWYEeCKUX COeTMHEHUN"

IIepBble nONBITKM
KJ1acCU(UKAUU XUMHUECKUX
anemeHToB. [IoHsTHE O rpynmax
CXOJHBIX JJIEMEHTOB

Ilepnonnueckuii 3aK0H U
IIepuonnueckas cucrema
XUMHUYECKUX djieMeHToB /1. Y.
Menpeneena

[lepropl, Tpynbl, TOATPYIIIHI

Crpoenne atomoB. CocTaB
aTOMHBIX siaep. Y30Tormbl

CrpoeHue 371eKTPOHHBIX
000JIOYEK aTOMOB DJIEMECHTOB
[Tepuonuueckoit cucremsr /. 1.
Menneneena

XapakTepuCcTUKa XUMUYECKOTO
3JIEMEHTA TI0 €r0 MOJI0KEHUIO B
IIepnonnueckoii cucreme /1. U.
Menpeneena

3nauenue [lepuonnyeckoro
3aKOHAa JJI pa3sBUTHS HAYKU U
npaktuku. /. . MenneneeB —
yu€HBIH, Nearor 1 rpaxaaHuH

PesepBHbIit ypok. O600IICHNE U

https://m.edsoo.ru/AFA7IDULD

https://m.edso0.ru/CO0V3CC214

https://m.edsoo.ru/X9F1NR3U8

https://m.edsoo.ru/NOMWWJIRXN

https://m.edsoo.ru/IMUDOMR5H

https://m.edso0.ru/T95YNV8B2

https://m.edsoo.ru/YIP04OMDX

https://m.edso0.ru/SZD8XEQOP

https://m.edso0.ru/ZCQTRP0O8Y



https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/ZCQTRP08Y

cucTeMaTHh3anus 3HaHui /
Bcepocculickas npoBepodHas
pabota

Kontponbnas padota Ne4 o teme
«CTpoenne aroma. XuMU4eckas

59 . 1 1 https://m.edsoo.ru/FTIZF99WF
cBs3b» / Beepoccuiickas
MpoBepoyHas pabora
OIIEKTPOO aTEeILHOCTH aTOMO

60 JICKTPOOTPHIATEALHOCTE aTOMOB 1 https://m.edsoo.ru/HZA110EDS8
XUMHUNYCCKUX DJICMCHTOB

61 HMonnast xumuyeckas CBI3b 1 https://m.edso00.ru/3SY1RJKVI
K

62 OBAIICHTHAA TOJApHAd 1 https://m.edsoo0.ru/EOL3MT2AE
XUMHUNYCCKaAs CBA3b
KoBanenTHas germo

63 BAJICHTHAA HerloLipHas 1 https://m.edsoo.ru/9YVR3FUXI
XUMHYECKAS CBSI3b

64 CrerneHb OKUCIIEHUS 1 https://m.edsoo.ru/RA6CVXM66
OKHCIIUTEILHO-

65 KHCTITCIRH 1 https://m.edsoo.ru/ZXNCA7DOZ
BOCCTAHOBUTEJIBHBIC PEAKITUH

66 OKUCIUTEU ¥ BOCCTAHOBUTENH 1 https://m.edso0.ru/QPS46Z5PU

PeseprubIil ypok. O6001eHNE T

cucreMarui3anusa 3HaHHI>i II
67 . O Teme 1 https://m.eds00.ru/ARH7M35NF
«Ctpoenne aroma. XuMHUUYECKast

CBA3b»
P i VDOK.
68 esepaibiit ypok. Ododmenue i 1 https://m.eds00.ru/7DNRBZ948
cucreMaTtulanus 3HaHUU
OBIIEE KOJIMYECTBO YACOB T10 s : .

ITPOTPAMME



https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948

9 KUIIACC

KoaunuecTBo yacos
Ne Hara JJIeKTPOHHBbIE HU(POBbIE

Tema ypoka Kontpoabnbie IIpakTuyeckue
n/n Bcero U3y4eHusi 00pa3oBaTeJbHbIC PECypPChI

padoThI padoTsbI

[Tepuonuueckuii 3aK0OH.

IT
cproMITHECckad cuetema 1 https://m.edsoo.ru/ECRKA90AY

XUMHYECKHUX 31eMEeHTOB /JI. H.
Menneneena

3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XUMHUYECKHUX DIIEMEHTOB 1 https://m.edso0.ru/GNJPEROFB
MEPBBIX TPEX MEPHUOJIOB

Knaccudukanus u
HOMEHKJIaTypa HEOPraHUYECKUX 1 https://m.edso0o.ru/WTO1IWRA2Q
BEIIECTB

B .
PR XHMTACCICOM CBASH 1 THIb! 1 https://m.edso0.ru/UI4Y5CFRV

KPUCTAJUIMYECKUX PELIETOK

Kontponbnas pabora Nel mo
teMe «IloBTOpeHue u

JTTy6IeHHTe SHAHHH OCHOBHBIX 1 1 https://m.edsoo.ru/J4X8ZN212

paszenoB Kypca 8 Kiaccay

Knaccudukanus XuMHUIecKux
peaKkLuii Mo pa3aIudHbIM 1 https://m.edsoo.ru/X8XAE7E2]
MpU3HaKaM

IlonsTue o CKOpOCTH

7| LT
XUMUHCCKOM pEaKIiH. LIOHATHE 1 https://m.edsoo.ru/6VLXCYY7N

O 'OMOI'CHHBIX U I'CTCPOTCHHBIX
peaKknuuAax



https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/6VLXCYY7N

10

11

12

13

[lonsTHE O XMMHYECKOM
paBHOBecuu. PakTOpHI,
BIIMSIIOIIME HA CKOPOCTh
XUMHYECKON peakiuu 1
MOJIOYKCHUE XHUMHUYSCKOTO
paBHOBECHS

OKUCIIUTEIBLHO-
BOCCTAHOBUTEJIBHBIC PEAKIIUU

Teopust 31EKTPOIUTUYECKOIN
nucconuanui. CHUIIbHbBIE U
cl1a0bIe AIEKTPOIUTHI

HNounble ypaBHEHUS peaKkuid

XHUMHUYECKHE CBOMCTBA KUCJIOT U
OCHOBAaHUI B CBETE
IpesicTaBIeHHUH 00
BJIEKTPOIUTUYECKOMN
JIFCCOIHAITAHN

XHUMHUYECKHE CBONCTBA COJICH B
CBETe NpeACTaBICHUN 00
BJIEKTPOJIUTUYECKOMN
JIFCCOIHAITAHN

https://m.edsoo.ru/H4FH7NZNM

https://m.edso00.ru/648V11026

https://m.edsoo.ru/2KCYCLZ16

https://m.edsoo.ru/VN2SBIN1R

https://m.edsoo0.ru/8HH81YVXI

https://m.eds00.ru/ETD5QTS4G

14

15

16

17

ITonstue o TUAPOJIU3C coJieit

O06001IeHrEe ¥ cucTeEMaTA3aUA
3HAHUU

[TpakTuaeckas padora Ne 1.
«Pemienne s3kcriepuMeHTaIbHBIX
3a71a9»

Konrtponsnas padora Ne2 o

https://m.edsoo.ru/9JFRAVESW

https://m.edsoo.ru/FEEIZRMBG

https://m.edso0.ru/7VXTFHJT4

https://m.edso0.ru/9RKLZDNUX



https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/9RKLZDNUX

18

19

20

21

22

23

24

25

TeMe «IJIEKTPOTUTUYECKAS
UCCONUAINI. XUMHUYECKUE
peaKUuu B paCTBOpax»

OO6mrast xapaKTepuCTHKa
rajoreHoB. XMMHYECKUE
CBOWCTBA Ha MpUMeEpE XJI0pa

XmopoBogopo. CossiHast
KHCJIOTa, XHMUYECKHE CBOWCTBA,
MMOJIY4YCHHUEC, IPUMCHCHUC

[TpakTuyeckas padora Ne 2 o
teme «lloyuenue conmsaHoM
KHUCIIOTBI, H3y4eHHE e€ CBONCTBY

Brruncnienus no ypaBHeHUsIM
XUMUYECKUX PEAKLUH, €CIIH
OJIMH U3 PEareHTOB JaH B
n30BITKE

OOm1ast xapaKTepuCTHKa
aneMeHToB VIA-rpynmsl

AnnorponHbie MOAUDUKAIIIT
cepsl. Haxoxxnenue cepsl u eé
COEIMHEHM B IPUPOJIE.
XHUMHYECKHE CBOMCTBA CEPBI
CepoBoziopoj1, CTpOEHUE,
buznyecKre 1 XUMUYECKHE
CBOMCTBa

Oxcunpl cepbl. CepHas KHCIIOTA,
bu3nuecKre 1 XUMUYECKHE
CBOMCTBa, MPUMEHEHUE

https://m.edsoo.ru/NNYKYZF12

https://m.edsoo.ru/CWVSHCD2M

https://m.edsoo.ru/PVEXIYWEG

https://m.edsoo.ru/4BI5H070F

https://m.edsoo.ru/VMWKERSEP

https://m.edsoo.ru/CX10EU8SPO

https://m.edsoo.ru/ECGX2B40W

https://m.edsoo.ru/ULRFLCHH1



https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1

26

27

28

XUMHUECKUE PeaKIUH, JIexKale
B OCHOBE ITPOMBIIIIEHHOTO
croco0a Moyy4yeHHst CepHOM
KHUCJIOTbI. XUMUYECKOE
3arpsi3HEHNE OKpYXKarolen
Cpeabl COeTMHEHUSMU CEPBI

Brrunciienne MmaccoBoit 101
BBIXO0/1a TPOJIYKTA PEaKIUn
OO6mr1ast xapakTepucTUKa
3JeMeHTOB V A-rpynmbl. A30T,
pacnpocTpaHEHuUE B IPUPO/IE,
¢busnvecKkre 1 XUMHIECKUE
CBOICTBA

https://m.edsoo.ru/H7FT3NON4

https://m.edsoo.ru/HSJE186WN

https://m.edsoo.ru/WAHRMB976

29

Ammuak, ero pusnyeckue u
XHUMHUYECKHE CBOICTBA,
MOJIy4YECHUE U IPUMEHEHUE

https://m.edsoo.ru/HZAYE5F13

30

31

[TpakTrueckas padota Ne 3 mo
teme «Ilomyuenne aMmmuaka,
W3yYE€HHUE €ro CBONCTBY

A3oTHas KHCIO0Ta, €€

(bU3HYEeCKUEe U XUMHYECKUE
CBOWCTBA

https://m.edsoo.ru/JORP64IFJ

https://m.edsoo.ru/U2DYEDMYE

32

33

Hcnons3oBaHue HUTPATOB U
COJIE aMMOHUS B Ka4eCTBE
MUHEPAJIbHBIX YI00pEHHA.
XHUMUYECKOE 3arpsi3HEHUE
OKpYKaroIlen cpeabl
COEIUHEHMSIMH a30Ta

dochop. Oxeun pochopa (V) u

https://m.edsoo.ru/SHBKCIQCB

https://m.edsoo.ru/GDQJSO3WP



https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/GDQJSO3WP

34

35

36

37

38

39

40

41

dbocdopHas KucIoTa,
¢busnvecKkre 1 XUMHUYECKUE
CBOWCTBa, MOJyYEHHE

Hcnons3oBanue pochatos B
KaueCcTBE MUHEPATbHBIX
ynoOpeHui. 3arps3HeHHe
IpUPOAHOI cpenbl hocaramu
Yrnepon, pacnpocTpaHeHHE B
npupojie, puznyecKue u
XUMHUYECKHE CBOICTBA
Oxcuppl yriepona, ux
buznyecKkue 1 XuMHUYECKHe
CBOMCTBA. DKOJIOTHYECKUE
po0OIJIeMBbI, CBSI3aHHBIE C
okcunoMm yriepona (IV)
VYrosbHas KUCIIOTA U €€ CONn

ITpakTuyeckas padora Ne 4 o
teMme "[lonydyeHnne yriexkucioro
ra3a. KauectBeHHas peakuus Ha
KapOoHaT-HoH"

[TepBOHauUaNBEHBIE TOHATHS 00
OpraHUYEeCKUX BEIIECTBAX KaK O
COCIMHEHUSX YIiIepoa
Kpewmnuii u ero coennHenus
[TpakTuyeckas padora Ne 5.
Pemenne OKCIICPUMCHTAJIBHBIX

3a7a4 1o teMe «Bakaenmue
HEMETAJIIBI U UX COEIUHEHUI

https://m.edsoo.ru/UAZ3HUGB5V

https://m.edsoo.ru/DWOM6SUUL

https://m.edsoo.ru/OXQAPGNCF

https://m.edsoo.ru/OHQHDG6IPA

https://m.edsoo.ru/G2HZXQGC8

https://m.eds00.ru/30T1Z2109Z

https://m.edsoo.ru/75JXNHO0I8

https://m.edsoo0.ru/O7ES8DOD7Z



https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC8
https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/O7E8D0D7Z

42

43

44

45

Kontponbnas padora Ne3 mo

TeMe «BaxkHeline HeMeTaJuIbl 1

HUX COCAUHCHUA

OO6mrast xapaKTepuCTHKa
XUMHUYECKHUX DJIEMEHTOB —

MeTauioB. Meramindeckas CBSI3b

U METAJUITMYECKas]
KpUCTaJUIMYECKas PEIIETKA.

duznueckue cBOICTBAa METAJIOB

XHUMHUYECKHE CBOMCTBA
METAJUIOB. DIIEKTPOXUMUUYECKUN
PsI HAIPSDKEHUM METAJIIOB

OO6mme crocoOb! MOTydeHUs

MetaiuioB. CiutaBel. Berauciienus

M0 YPaBHCHUSM XUMHYECKHIX
peaKitii, ecu OJIUH U3
pEareHTOB COJEPKUT MPUMECH

https://m.edsoo.ru/S85J9UGH3

https://m.edsoo.ru/XK1GYPCO1

https://m.edsoo.ru/Z7YRNPAEW

https://m.edso0.ru/G54GDQI2D

46

ITonsTue o KOppO3uu MCTAJIJIOB

https://m.edsoo.ru/4FIGDOWOW

47

48

49

50

o1

52

[IlenouHbIe METAITBI

OKcHIbl ¥ THIPOKCUIBI HATPHUS U

Kajausa

[IlenoyHO3eMENIBHBIC METAIITBI —
KaIbIIMA U Mardui

Baxxneiinie coe TMHEHUS
KaJIBLIUSA

O06001IeHE ¥ cUcTeEMaTU3alusA
3HaHUUI

JKEcTKOCTh BOABI U CIOCOOEBI €6

https://m.edsoo.ru/X1B4BPUW?2

https://m.edsoo.ru/Q4DX0G3U9

https://m.edso0.ru/REOCDYO0K6

https://m.edsoo.ru/CJR96CMZA

https://m.edsoo.ru/O5PXGGI1BE

https://m.edsoo.ru/WFMBFTTTP



https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D
https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/WFMBFTTTP

53

54

YCTpaHCHUA

[IpakTuueckas pabora Ne 6 o
teme "JKEcTKoCTh BOJIBI U
METO/IbI €€ yCTpaHEHHUS "

AroMuHUNA

https://m.edsoo.ru/NFIROKB8J

https://m.edso00.ru/9ZJ8RD1TV

55

56

57

58

59

60

AMdoTepHbIE CBOMCTBA OKCHIA U

TUIPOKCHIA
Keieso

Oxcunpl, THAPOKCUABI U COJIU
xene3a (II) u xxenesa (I1I)

O06001IeHE ¥ cUCTEMAaTU3aIUA
3HaHUUI

[TpakTuyeckas padora Ne 7.
Pemenwne skcriepuMeHTATEHBIX
3as1a4 1Mo TeMe «BakHelmmue
METAJIIbl U UX COCTMHEHUS)

Berurcnenus mo ypaBHEHUSIM
XUMUYECKUX PEAKIUH, €CIIH
OJIMH M3 PEarcHTOB JaH B
M30BITKE U COJICPKUT
npuMmecu. Berancnenus
MAacCOBOH JIOJIM BBIXOa
MPOJYKTA PEaKIuU

https://m.edsoo.ru/NI5K110J5

https://m.edsoo.ru/F20NJR5SR

https://m.edsoo.ru/IRTUBLAMP

https://m.edsoo.ru/NAON6HGKZ

https://m.edsoo.ru/ZN7G0QSMX

https://m.edsoo.ru/AYD2HESIY

61

62

O06001IeHrE ¥ cUcTeMaTh3alusI
3HAHUK

Konrtponsnas padora Ne4 o
TeMe «Baxkaennme MeTajbl 1
HX COEIUHEHHSI

https://m.edsoo.ru/B8TOVTKOP

https://m.edsoo0.ru/703C804GN



https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/ZN7G0QSMX
https://m.edsoo.ru/AYD2HE5IY
https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/703C804GN

BeH_IeCTBa U MaTcCpuajibl B

63 . 1 https://m.eds00.ru/OFI32JMTO0
IIOBCECAHCBHOU XU3HHN YCJIOBCKA
X

64 HMquCKoevgarp ASHeHHe 1 https://m.edsoo.ru/9ANGYEYOQI
OKpY KaroIien cpepl
P

65 ©J1 XHMEI B PELICHIH 1 https://m.eds00.ru/18Q203Y 28
HKOJIOTHYECKUX MPOoOIeM
PesepBHblit ypok. O60011eHNE U

66 . 1 https://m.edsoo.ru/DT1BAS5U4
cucreMarui3anuda 3HaHUuU
PeseprubIil ypok. O6001ICHHE T

67 . 1 https://m.edso00.ru/P52TJZNXV
cHCTEMaTH3allus 3HAHUH
PesepBHbIit ypok. O600IICHNE U

68 . 1 https://m.edso0.ru/TMK36TJZG
cucreMarui3anuda 3HaHUU

OBLIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME


https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/9ANGYEYQI
https://m.edsoo.ru/18Q203Y28
https://m.edsoo.ru/DT1BAS5U4
https://m.edsoo.ru/P52TJZNXV
https://m.edsoo.ru/TMK36TJZG

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJIBHOM ITPOT'PAMMBI

8 KJIACC

Kon
NpoBepsieMoro
pe3yJibTara

1

1.1

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

ITo Teme: ((HCpBOHa‘IaJ'II:HBIG XHUMHUYCCKUEC ITOHATHA

pacKpbhIBaTh CMBICII OCHOBHBIX XHUMHUYECKUX TIIOHATHHA: aTOM,
MOJIEKYJIa, XHMHUYECKH JJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE
BEIIIECTBO, CMeECh (OJHOPOJHAS W HEOJHOPOJHAs), BaJICHTHOCTD,
OTHOCUTEJbHAs aTOMHAasi U MOJIEKYJIsIpHAs Macca, KOJIMYECTBO
BEIIIECTBA, MOJIb, MOJISIpPHAsT Macca, MaccoBas JOJS XUMHUYECKOTO
JJIEMEHTa B COCIMHEHUU, MOJIAPHBIA O0OBEM, XMMHUYECKas PEaKIvs,
KIaccuukanus — peakiuil:  peakuud — COSAUHEHUS,  PeaKluu
Pa3NOXKEHUs, PEAKIUU 3aMEIICHMs, peaKIuu OOMEHa, 5K30- u
SHIOTEPMUYECKHE PEAKIMH, TEIIOBOW 3(PdeKT peakmuu, pacTBop,

MaccoBas JI0JIsl BElIeCTBa (MPOLEHTHAsI KOHIIEHTPALKs) B pacTBOpPE

1.2

1.3

1.4

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MMOHATUH H

IIPUMEHSATH ITU NOHATHUS IIPU ONMHCAHUM BEIIECTB U UX MIPEBPALICHUI

UCMOJIb30BaTh XMMUYECKYI0 CHUMBOJIMKY JJsl COCTaBJIEHUS (HOpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKLUN

pacKpbIBaTb  CMBICI  3aKOHOB  COXPAHEHUS  MAacChl  BEILECTB,
IIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJICKYJISIDHOTO y4Y€HHs, 3aKOHa

ABoraapo

1.5

OIpeaciATh BaJICHTHOCTb aTOMOB 3JIEMCHTOB B 61/IHapHI:IX

COCANHCHUAX

1.6

1.7

1.8

KJIaccu(UIMPOBATh XMUMHUYECKHE pEaKIud (10 YUCIy W COCTaBy
Y4acCTBYIOUIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3 (HEKTy)
BBIUUCIISATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO U MOJSIPHYIO MAacChl
BELIECTB

BBIUUCIIATh MAacCOBYIO JIOJII0O XHMHYECKOTO 3JEMEHTa 1o (opmyre

COCIANHCHU,

1.9

BBIYUCIIATh MaCCOBYIO JOJIO BEIIECTBA B PAaCTBOPE



1.10

MPUMEHSATh €CTECTBEHHOHAYYHBIC METOMbI MO3HAHUS — HaOII0IeHUE,
U3MEpeHue,  MOJEJIMPOBAHME,  OKCIEPUMEHT  (peajbHBli U

MBICJICHHBIN )

[To Teme: «BaxkHeimme npeACcTaBUTENN HEOPTaHUYECKUX BEIIECTBY

2.1

2.2

2.3

2.4

2.5

2.6

2.7

3.1

3.2

PaCKpBIBATL CMBICII OCHOBHBIX XHWMHUUYCCKHX TMOHSTHH: OKCH I,

KucCJjoTra, OCHOBaHHUEC, COJIb

OMpeaAcCIATE MPHUHAIJIC)KHOCTH BCUICCTB K OHpCHCHéHHOMy KJI1acCy

coeiMHEeHMH 1o popmynam
KJIacCHU(UIIMPOBATH HEOPTAaHMYECKHE BEIIECTBA

XapakTepu3oBaTh (OMUCHIBATH) OOLIME XWMHUYECKHE CBOMCTBA
BEILIECTB PA3NIMYHBIX KJIACCOB, MOJATBEPXKIasi OMHCAHHE MPUMEpPaMU

MOJICKYJISIPDHBIX ypaBHCHI/Iﬁ COOTBECTCTBYHOIINX XUMHUYCCKHUX peaKHI/Iﬁ

IMPOTrHO3UPOBATH CBOMCTBaA B€IIECCTB B 3aBUCHMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOKHOCTU MPOTCKAHUA XHUMHUYCCKUX

HpeBpameHHﬁ B Pa3JIMYHBIX YCIIOBUAX

ClieIoBaTh MpaBHJIaM TMOJb30BAaHUS XUMHYECKOW TMOCyIoil U
1abopaToOpHEIM 00OpYIOBaHUEM, a TAaKXKe MpaBUiIaM OOpAIECHUS C
BELIECTBAMH B COOTBETCTBUU C HUHCTPYKIUSMHU 110 BBIIIOJIHEHHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYEHHUIO M COOMpPAHUIO
ra3o00pa3HbIX BeIIEeCTB (BOAOPOAA U KHCIOPOJAA), MPUTOTOBICHUIO
pacTBOpPOB € ONPEACIEHHONM MacCOBOM JOJIEM PacTBOPEHHOIO
BEIIECTBA, MJIAHUPOBATH U MPOBOJUTH XUMUYECKUE HKCIIEPUMEHTHI 10
pacrno3HaBaHMIO pPAacTBOPOB WIEJOYEd W KHUCIOT C IOMOIIBIO

WHIUKATOPOB (JTakMyc, heHonpTaIernH, METHIIOPAHK U JPYTHe)
IIPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMHYECKOUN pEaKIINU

I[To Teme: «llepuogmyeckuii 3akoH u Ilepuogmyeckas cucrema
xumuyeckux oanemeHtoB JI. M. MengeneeBa. CtpoeHue aTOMOB.

Xumudeckas cBiI3b. OKHUCINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC pEeaKumn»

pacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKHX MOHATHH: AIpO aToMma,
ANEKTPOHHBIA CJIOH aToMa, aTOMHas OpOWTadb, paguyc aroma,
XAMUYECKasi CBSA3b, IOJSIPHAS M HEMOJIApHAs KOBAJEHTHAas CBS3b,
3JIEKTPOOTPULATENBHOCTh, HWOHHAs CBA3b, HOH, KAaTHOH, AHWOH,

CTCIICHb OKHCJICHUA

KJ'IaCCI/I(i)I/IIII/IpOBaTB XUMHNYECCKHUEC 3JICMCHTBI



3.3

3.4

3.5

3.6

3.7

9 KUIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

1

OIMCHIBATh M XapaKTepu3oBaTh Tadbmuunyr (Gopmy llepuogmueckoii
CHUCTEMBbl XMMHYECKHX 3JEMEHTOB: pa3N4aTh IOHATHS «IJaBHas
noarpynna (Arpynma)» u «mobGouHas mnoarpynmna (brpymma)y,

«MaJjbie» M «OOJIBIITNE) nepruoabl

packpbiBaTh cmbicn llepuonnueckoro 3akona J[I.M. Menpaeneena:
JIEMOHCTPHUPOBATh MOHUMAHKE MEPUOJIUYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKHUX DJJIEMEHTOB OT UX moJiokeHus B Ilepuoanueckoit

CUCTEMC

COOTHOCUTh  00O3HAa4YeHHWs, KOTOpble HMEITCS B  Talnwuie
«[lepuonnyeckass  cuctema  XuUMH4Yeckux  anmementoB .M.
MenzeneeBay C YHUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMUYECKUX OJJIEMEHTOB (COCTaB M 3apsn sjapa, oOIee 4Yucio

9JICKTPOHOB U paCHpCACIICHUC UX I10 3JICKTPOHHBIM CJ'IOHM)

OIIPEACIIATH CTCIICHb OKHCJICHUA 9JICMCHTOB B 6I/IHapHLIX

COCANHCHUAX

ONpeAEeNATh BHJ XMMHYECKON CBS3M (KOBaJeHTHas U HOHHas) B

HCOPTaHNUYCCKUX COCIUHCHUAX

HpOBepﬂeMLIe NpeaAMETHDLIC PE3yJabTaTbl 0CBOCHUSA OCHOBHOI1
Oﬁpa30BaTeﬂbHOI7[ nmporpaMmbl OCHOBHOI'O 001mero Oﬁpa3OBaHl/lﬂ

IIo Teme: <<BeH_[€CTBO " XUMHYCCKad pCaKmus»

1.1

pacKpbIBaTb CMBICI OCHOBHBIX XWUMHYECKMX IIOHATHH: pacTBOp,
AIEKTPOJIUTHI, HEAIEKTPOIUTHI, JJIEKTPOIUTHYECKAsT JIHCCOLMALINS,
peakiMy MOHHOrOo OOMEHa, KaTalu3aTrop, XUMHUYECKOe PaBHOBECHE,
oOpaTumMbie 51 HeoOpaTuMble peakuuu,
OKHUCJIUTEIIBHOBOCCTAHOBUTEIIbHBIE peakuuu, OKHUCJIUTED,
BOCCTAHOBUTEIb, OKHUCIIEHHE U BOCCTAaHOBJICHHWE, aJUIOTPOIIHS,
aMQOTepHOCTh,  XUMHUYECKas  CBA3b  (KOBaJIEHTHAas,  HWOHHasd,
MeTaJUIN4ecKas), KpUCTAJUIMYECKas peleETKa, CIUIaBbl, CKOPOCTh

XUMHYECKOM pcakuuu

1.2

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBLIX XHUMHWYCCKUX MOHATHUA U

MMPUMCHSATH OTU MMOHATHSA ITPU OIMMMCAHUHN BCIICCTB U UX npeBpameHI/Iﬁ



1.3

COCTaBJISITb YPAaBHCHUA BHGKTpOHHTHHCCKOﬁ Jucconmaninu KHCIIOT,
IEJI0Ye W COJIeH, TOJHBIE M COKpAalIEHHBIE YpPAaBHEHHS PEaKIMi

UOHHOr0 00OMeHa

1.4

1.5

2.1

PacKpbIBaTh CYIIHOCTh OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIUI
MTOCPEJICTBOM COCTaBJICHUS AJICKTPOHHOTO OajaHca 3THX PeaKIUi
MIPOBOJIUTH PACUETHI TT0 YPABHEHUIO XUMHYECKOW peaKInu

ITo Temam: «Hemeramnel W WX coeguHEeHUST» M «MeTaiel M HUX
COCTUHEHHSY

XapaKTePHU30BaTh (OMUCHIBATh) OOIIHE U CIICIMPUICCKNE XUMUUYECKHE
CBOMCTBAa MPOCTHIX W CIIOXKHBIX BEIIECTB, MOJTBEPIKIasi ONMUCAHUE

npuMepaM MOJICKYJISIPHBIX U HOHHBIX ypaBHeHI/Iﬁ COOTBCTCTBYHOIIUX

XUMHYECKUX PeaKIui

2.2

COCTaBJISITb YpPaBHCHHA peaKHHﬁ, MOATBCPIKAAOIHNX CYHICCTBOBAHUC

TeHETHYCSCKOM CBSI3U MCIKAY BCIICCTBAMH PA3JIMYHBIX KJIACCOB

2.3

2.4

2.5

3.1

MMPOrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHMU,
BO3MOXHOCTH IMPOTCKAHUSA XUMHUUYCCKHUX npeBpameHHﬁ B Pa3JIMYHBIX

YCII0BUAX

CNIeOBAaTh TpaBWJIaM TIOJb30BAHUS XUMHWYECKOM TMOCYyIOH U
na0opaTOpHbIM 000pY/ZOBaHMEM, a TaKXKe NpaBWiIaM OOpaIICHUs C
BEIIECTBAMH B COOTBETCTBMM C HHCTPYKLHUSMHU I10 BBIOJIHEHHIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYCHHUIO M COOMpPAHUIO

ra3000pa3HbIX BELIECTB (aMMHaKa U YTIEKUCIIOro Ta3a)

NPOBOJUTh PEAKIMH, MOATBEPKIAIONINEe KadeCTBEHHBIH COCTaB
Pa3iiMYHbIX BCIICCTB: PaACIIO3HABAThH OIBITHBIM HyTéM XJjiopuna-,
Opomun, womua, kapOoHat, (Qocdar, cunmkar, cynbdar,
TMAPOKCUANOHBI, KaTUOHbI aMMOHHS, HMOHBI HM3YUCHHBLIX MCTAJIJIOB,

MPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPTaHUUECKUX BEIIECTB
[To Teme: «XuMus 1 OKpy>KaroIas cpenar

pacKpbIBaTh CMBICI  OCHOBHBIX Xxumuyeckux nonsatuil: [IJIK

BCIICCTBA; KOPPO3Us METAJIIIOB

3.2

HpI/IMeHHTL OCHOBHBIC onepaunﬂ MBICHHTCHLHOﬁ NCATCIIBHOCTU —
aHaIM3 ¥ CHUHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEeMAaTHU3aIHIo,
BBISIBJICHHE MPHUYMHHO-CICICTBEHHBIX CBSI3€M — Ui W3YYCHHS

CBOMCTB BE€IICCTB UM XUMHUYCCKHX peaKuHﬁ; CCTCCTBCHHOHAYYHBIC



METOJIbI TIO3HAHWSI — HaONOJIEHUE, W3MEpPEHUe, MOJICIHPOBAHUE,

AKCIIEPUMEHT (pEaIbHBINA U MBICIICHHBIN )



IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

8 KUIACC

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUA

1

HepBOHaqaanHe XUMHUYCCKUC TOHATUA

11

1.2

1.3

14

1.5

[Ipeamer xumuu. Ponb XMMUM B KM3HU 4elOBeKa. XUMHS B CHUCTEME HayK.
Tena u BemecTBa. PuU3NUECKUE CBONCTBA BEMIECTB. ATpEraTHOE COCTOSHUE

BCIICCTB

ITonsTHE O METOJax IIO3HaHUA B XUMHU. YucTtelie BCIICCTBA U CMCCH. CnocoObl

paszeieHust cMecen

ATOMBI M MOJICKYIJIBI. Xumuueckue dieMeHTbl. CHMBOJIBI  XHMHYECKHUX

DJICMCHTOB. HpOCTBIC " CJIOKHBIC BEIICCTBA. ATOMHO'MOHCKY]’IHPHOC YUCHUC

Xumudeckasi ¢popmysa. BaJeHTHOCT, aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBAa ~ cocTaBa  BemecTB.  OTHOcUTeNnbHass  aTOMHas  Macca.
OtHOcuTeNnbHas MOJNEKYJIsIpHas Macca. MaccoBas 107151 XUMUYECKOTO 3JIEMEHTa

B COCAMHEHUU
KomngectBo BemecrBa. Monbs. MomsipHas macca. B3auMocCBs3b KOJIMYECTBA,

Macchl W 4YMCIa CTPYKTYPHBIX €IWMHUI] BemiectBa. Pacuérel mo ¢dopmynam

XUMHUYECKUX COC}II/IHGHI/Iﬁ

1.6

1.7

@u3NYEeCKHEe U XMMHYECKHUE SIBJICHHS. XHMUYECKas peakuus U €€ MPHU3HAKU.
3aK0H COXpaHEHHsI MacChl BEIIECTB. XUMHUECKHe ypaBHeHUsA. Kinaccudukarus

XUMHYECKUX PEaKIni (COSTMHECHHUS, PA3I0KEHHISI, 3aMEILIeHUs, OOMEHa)

XHUMHUYECKUH HKCTIEPUMEHT: 3HAKOMCTBO C XUMHUUYECKOU MOCYAOM, C IpaBUIIaMU
pabotel B JabopaTopun W mpuéMamMu OoOpaiieHus ¢ J1abopaTOpHBIM
0o0OpyIOBaHMEM, HW3yYEHHE W ONUCaHHE (HU3UUECKUX CBOMCTB 00pa3loB
HEOPraHUYECKUX BEIIeCTB, HaOmoaeHue ¢usnueckux (MIaBIeHHE BOCKa,
TasiHUE JIbJIa, pACTUPAHUE caxapa B CTYIKE, KHIICHUE W KOHACHCAIUs BOMABI) H
XUMUYECKHX  (TOpEHHE CBEUYH, TMPOKATWBAHWE MEIHON  IMPOBOJIOKH,
B3aMMOJICHICTBHE MeJla C KHUCJIOTOW) SBIICHWH, HAOMIOJEHUWE U OIMKCAHUE
MPU3HAKOB TMPOTEKAaHHWsS XUMHUYECKHUX peakuuid (pa3joxeHue caxapa,
B3aMIMOJICHICTBHE CEPHOW KHUCIOTBI C XJIOPHIOM Oapusi, pas3lIoKECHHE
ruapokcuna meau(ll) mpu HarpeBanwu, B3aMMOJICHCTBHE Kejie3a C PAaCTBOPOM
conu meau(1l), n3yuenue crnocoOoB pazmeneHus: cMeceit (C MOMOIIBI0 MarHUTa,
(buIbTpOBaHUE, BBIMTAPUBAHME, AUCTWILUIALMS, XpoMarorpadus), MpoBeIcHUE

OYHCTKHU HOBapeHHOﬁ COJIH, Ha6J'IIOI[eHI/IC 1 OIIMCAaHUC PE3YJIbTATOB IIPOBCACHUA



2.1

2.2

OIIbITa, WJUIOCTPUPYIOIICTO 3daKOH COXpPaHCHHA MACChl, CO3JaHUC MozAeaeH

MOJIEKYJI (IIapOCTEP>KHEBBIX )
Baxwuerimue npencraBuTeN HEOPraHMYECKUX BEIECTB

Boznyx — cmecp rasos. CocraB Bo3nyxa. Kucimopox — simeMeHT M mpocroe
BemiecTBo. HaxoxkeHue Kuciopona B MpUpoje, GU3NYECKHEe W XUMHYECKHE
cBorictBa (peakuuu ropeHus). Oxcunbl. [lpumenenue kuciopona. CrocoOb
MOJY4YEeHUsI KHUCIopoJa B Ja0OpaTOpHUM M HPOMBIIIICHHOCTH. KpyroBopoT
Kucaopoja B npupoje. O30H — auioTponHas MoaupuKanus KUCIopoia

TernoBoit > PeKT XUMUIECKOH peakiui, TePMOXUMUIECKHE YPaBHEHHSI, 9K30-
U DHIO0TEPMUYECKUE PEAKIMH. TOIUIMBO: yroyib U METaH. 3arpsi3HEHUE BO3AyXa,

yCWJICHHE MapHUKOBOTO 3¢ (deKTa, pa3pylieHHe 030HOBOTO CII0SI

2.3

2.4

2.5

2.6

Boznopon — anemeHT u mpoctoe BelecTBO. HaxoxIeHue Bomopona B MpUPOJIE,
¢du3MYecKMe W XHMHYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCOOBI TONyYCHUS.

Kucnotsl u conu
Moutsipablii 00bEM Ta30B. Pacy€Thl 110 XMMHUYECKUM ypaBHEHHUSIM

dusnyeckre CcBoMcTBa BoAbl. Boma kak  pactBopuTenb. PacTBOpSL
Haceiiennble 1 HEHACBILIEHHBIE PacTBOPbI. PacTBOpUMOCTh BELIECTB B BOJIE.
MaccoBasg nons BemecTtsa B pacTBOpe. XHUMHYECKHE CBOMCTBA BOJBI.
OcHoBaHnus. Ponap pacTBOpoB B MpUpOAE U B KU3HM yeloBeka. KpyroBopot
BOABI B TMpuUpoJe. 3arpsA3HEeHHe NpUpPOIHBIX BoA. OXxpaHa U OUYHCTKA
MPUPOJTHBIX BOJ

Knaccudukanuss Heopranndyeckux coenuHeHuil. Oxcunbl. Krnaccudukanus
OKCHJIOB: cojeoOpa3yromue (OCHOBHBIE, KHCIOTHBIE, aM(pOTEepHBbIE) W
HeconieoOpazyromue. Homenknarypa okxcuaoB. Dusznyeckue M XHUMHUYECKHE

CBOMCTBa OKCUAOB. [IonyueHnne okcuoB

2.7

2.8

OcnoBanus. Knaccudukanuss OcHOBaHMA: MIETOYM H  HEPACTBOPUMBIE
ocHoBaHusA. HoMeHknarypa ocHoBaHui. du3nyeckue U XUMHUYECKHE CBOWCTBA

ocHoBaHuil. [lomydyenne ocHOBaHUM
Kucnotel. Knaccudukamus kucnor. Homenknatypa kucior. dusnyeckue u
XUMHUYECKHE CBoMcTBa KHUCHIOT. Psn aktuBHOocTH MeTaitoB H.H. bekerosa.

ITony4yenue kuciaor

2.9

2.10

Comu. Homenknarypa coneil. ®@usznueckue M XMUMHUYECKHE CBOMCTBA COJIEH.

[Tonyuyenue conen

I'eneTmyeckas CBSI3b MCXKAY KilaCCaMU HCOPraHUYCCKUX COCI[I/IHGHI/If/'I



2.11

XVMUYECKUN  SKCHEPHUMEHT: KAadeCTBEHHOE  OIPENEICHUE  COACpIKaHMs
KHCJIOpO/la B BO3JyXe, MOJy4eHHE, cOOMpaHMe, paclo3HaBaHHE U H3Yy4YEHUE
CBOWCTB KHCJIOPO/a, HAOIIOAEHNE B3aUMOJCHCTBUS BEIIECTB C KUCIOPOAOM U
yCIIOBHS BO3HUKHOBEHUS M MpPEKpallleHus] ropeHus (1moxkapa), 03HaKOMJICHHE C
oOpa3liaMu OKCH/JIOB M OINHUCaHHE MX CBOICTB, MOJy4YeHHE, COOMpaHUE,
pacrio3HaBaHME M M3Y4YE€HHE CBOWCTB BOJOpoa (ropeHue), B3auMojeicTBue
Bozopoaa ¢ okcuaom meau(Il) (Bo3MOXKHO HCIONB30BaHUE BHIEOMATEPHAIIOB),
HaOrofleHue 00pa3lloB  BEIIECTB KOJMYECTBOM 1 MoOJb, HcCCIEeI0BaHUE
0COOEHHOCTEH pacTBOpEHHUs BELIECTB C PA3IUYHOM PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OMPEIEIEHHON MACCOBOU JOJIEH PaCTBOPEHHOIO
BELIECTBA, B3aUMOJEHCTBHE BOJbI C MeTallaMU (HAaTpUEM M KaJbLUEM)
(BO3MOXXHO MHCIIOJIb30BaHME BHJEOMATEpUANIOB), OINpPEIEICHUE pPAaCTBOPOB
KACJIOT M WIeNoYeil ¢ MMOMOIIBI0 HHIMKATOPOB, MCCIIEJOBAaHUE OOpa3LOB
HEOPraHMYECKUX BEIIECTB pA3JIUYHBIX KJIAcCOB, HAOIIOJEHUE W3MEHEHUS
OKpPacKM HHJIUKATOpPOB B pacTBOpax KHCIOT U IIeJ0Yel, u3ydyeHue
B3aumojieiictBua okcuga meau(Il) ¢ pacTBopom cepHOM KUCIOTHI, KHUCIOT C
METaJUIAMM, PEaKIUN HEUTpaIN3alnH, [1I0Jy4YEeHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITCCHEHHE OJHOIO METaula JApYTMM M3 pacTBopa COJIM, pEIICHHE
HKCIIEPUMEHTAIbHBIX 3a/ad Mo TeMe «BakHelmmMe kiacchl HEOPraHUYECKUX
COEIUHEHUIN

ITepuoanueckuii 3akoH u Ileproanueckas cucteMa XMUMHUYECKUX DJIEMEHTOB
.. MenaeneeBa. Ctpoenne aToMoB. XUMUYecKas CBsI3b. OKUCIUTENbHO-

BOCCTAaHOBUTEIIBHBIC PCAKIINHN

3.1

[lepBple TOMBITKM KJIacCUPHUKAMU XUMUYECKUX 3j1eMeHTOB. lloHsatue o
rpynmnax CXOJIHBIX 3JIEMEHTOB (IEJIOYHBIE U IIEIOYHO3EMEIbHBIE METaJlIbI,
rajoreHbl, MHEPTHbIE Tasbl). DJIEMEHThI, KOTOpble 00pa3yloT aMdoTepHbIE

OKCHUABI U TUAPOKCHIBI

3.2

3.3

Ilepnonnueckuii 3akoH. I[lepuoanueckas cucreMa XMMUYECKUX 1eMeHTOB J[. 1.
Menneneesa. Kopotkonepunoanas " JUTMHHOTIEpUOHAS bopMbI
Ilepuoanueckot cucrteMbl xuMuueckux adnemeHtoB [ M. Menneneesa.
ITepuoapr u rpynnbl. PUMYECKUH CMBICT TOPSIKOBOTO HOMEpa, HOMEPOB

IIEPHO/Ia U TPYIIIBI DJIEMEHTA
Crpoenne atomoB. CoctaB aToOMHBIX snep. M3otomnel. Dnextponsl. CtpoeHue
AJIEKTPOHHBIX 000JI0ueK aToMOB IMepBbIX 20 XHUMHUYECKHX 3JIEMEHTOB

[Tepuonuueckori cucremsl .M. MeHneneeBa. XapakTepuCTHKa XUMHUYECKOTO




3.4

3.5

3.6

3JIEMEHTA MO ero noyoxenuto B [lepuoanueckoii cucreme .M. Menneneena

3aKOHOMEPHOCTH M3MEHEHHsI paJuyca aTOMOB XHUMHUYECKHX DJIEMEHTOB,
METAUTNYECKUX W HEMETAIUIMYECKUX CBOMCTB MO TpyNIamM M NEPUOAaM.
3unauenue [lepuonuueckoro 3akoHa u Ilepuoauueckoil CUCTEMBI XUMUYECKUX
AJIEMEHTOB AJi1 pa3BUTUs Hayku M npaktuku. .M. MenneneeB — yu€Hblii u
rpak1aHuH

Xumuueckass cBsizb. KoBasieHTHass (moOJsipHass M HENOJIApHAsi)  CBSI3b.

3H€KTp00TpI/IHaT6J'H)HOCTI) XHMHYECKHX 3JIeMeHTOB. loHHas CBI3b

Crenenp okucieHus. OKHCIUTEIFHOBOCCTAHOBUTEIIHLHEIC peakuuu. HpOHGCCI)I

OKHCJIEHHS B BocCTaHOBJIEHUI. OKUCIIMTEIN U BOCCTAHOBUTEIIN

3.7

9 KUIIACC

Kon

XHUMHUYECKUMN 9KCIICPUMCHT: H3YYCHUC O6p3.3]_IOB BCIICCTB MCTAIJIOB H
HEMCTAJJIOB, B3aHMOJICHCTBIE THUAPOKCHAA LUHKA C pacCTBOpaMM KHCIOT U
menoqeﬁ, IMPOBEACHUEC OIBbITOB, WINIIOCTPUPYIOIIUX HNPUMEPBI OKUCIUTCIBHO-

BOCCTAHOBUTENIbHBIX pEaKluil (TOpeHue, peakliuu pas3ioKeHUsl, COEIUHEHU)

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

BemiectBo 1 xumnueckas peakuus. [loBropenue

11

1.2

1.3

Ilepnonnueckuii 3akoH. [lepuoguyeckas cucrema XMUMU4ECKUX 1eMeHTOB J[. 1.
MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHHU CBOWCTB
XUMHUYECKHX OJJIEMEHTOB IIEPBBIX TPEX IEPUOAOB, Kalus, KalbLUsi U HX
COCIMHEHUII B COOTBETCTBUHU C IIOJIO)KEHHEM 3JIEMEHTOB B llepnonnueckoit

CUCTCMC U CTPOCHUEM UX aTOMOB

CrpoeHue BemiecTBa: BHUAbl XHUMHYECKON CBs3U. THUMBI KPUCTAIMUECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTATIIMYECKOU PEIIETKU
U BHJIa XUMUYecKol cBsizu. Kimaccudukanusi 1 HOMEHKIATypa HEOPTaHUYECKUX
BeIIeCTB (MEXIyHApOAHAs M TPUBHAIIbHAS). XUMHUYECKHE CBOMCTBA BEIIECTB,
OTHOCSIIIMXCA K pPa3iWyHbIM KJIacCaM HEOPraHWYECKUX  COCIMHEHUU,

IFCHCTHUYCCKAA CBA3b HCOPIraHNMYCCKUX BCUICCTB

Knaccugukaus XuMAYECKHX PEaKIUK M0 pa3IHYHBIM MPU3HAKaM (T10 YHCITY U
COCTaBy Yy4YacCTBYIONIMX B pEaKIMU BEIIECTB, MO TEIUIOBOMY 3(ddexTy, 1o
U3MEHEHUIO CTEIEHEH OKHUCICHHUS XUMHYECKHX DJIEMEHTOB, IIO O6paTI/IMOCTI/I,
M0 y4yacTHUIO Karajausaropa). OK30- M DJHAOTEPMHUYECKHE  PEaKIUH,

TePMOXUMHUYECKHE ypaBHEeHHUA. [loHATHE 0 CKOPOCTH XUMHUYECKOI peakiuu



1.4

1.5

1.6

1.7

[Tonstne 00 0OpaTHUMBIX M HEOOPATHMBIX XUMHUECKUX peakuusx. [loHsrtue o
TOMOTEHHBIX U TeTePOTEeHHBIX peakuusax. [IoHsTHe 0 XUMHYECKOM PaBHOBECHH.
@DakTopbl, BIUAIONIME HA CKOPOCTh XHUMHMYECKOW pPEAKIMU U TOJOXKCHHE

XUMHYCCKOT'O paBHOBECUA

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE peakuuy, JJIEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHON  peakuuu.  CocTaBiieHUE  ypaBHEHMM
OKHUCJINTEIbHO-BOCCTAHOBUTENIBHBIX PEaKUUN C MCIOIb30BAaHUEM METOAA

AJIEKTPOHHOTO OanaHca

Teopus 3JEKTPOIUTUUECKON AUCCOLMAIUMU. DIIEKTPOIUTHl U HEINEKTPOIUTHI.
Katnonsl, aHMOHBI. MexaHU3M AUCCOIUAIMH BEIIECTB C PA3IMYHBIMH BUAAMHU
XHUMHYECKOH cBsi3u. CTerneHb JUCColualnuu. CHiIbHEIE U CJIaGBIC OJICKTPOJIUTHI.
Peakiuu monHoro obMeHa. YcCloBUs MPOTEKAHMsI PEaKIMi MOHHOTO OOMEHa,
MOJIHBIE W COKpall€HHbIE HMOHHBIE YypaBHEHMsI peakiuil. CBOWMCTBa KHUCIOT,
OCHOBaHWUW ¥ COJIEM B CBETE€ TMPEACTABICHUN 00 SIEKTPOJUTHUECKON

nuccounanuu. KauectBeHHbIe peakny Ha MOHBI. [loHsATHE O TUApOIH3E coleit

XI/IMI/I‘IGCKI/Iﬁ BKCHepI/IMeHTI O3HAKOMJICHHUE C MOACTISIMHU KpI/ICTaJIJII/I‘IeCKI/IX
PEIIETOK HEOPTaHWYECKUX BEIIECTB — METAUIOB W HEMeTalioB (rpadura U
anMasa), CIIOKHBIX BeUIeCTB (XJIOpUAa HATpUs); MCCIEIOBAHHE 3aBUCHMOCTH
CKOPOCTH XHMHYECKOM peakluu OT BO3AECUCTBUS pPa3iIMUHbIX (HaKTOPOB;
UCCIICIOBAHKE  DJICKTPOIPOBOJHOCTH  PACTBOPOB  BEIISCTB,  Ipolecca
JUCCOLIMAITMN  KHCJIOT, MIeJOYed ©  cojich (BO3MOXKHO HCHOJIb30BaHUE
BUICOMATEPHAJIOB); TPOBEJIEHHE OIBITOB, WUIIOCTPUPYIOUINX MPU3HAKU
MIPOTEKAHUs peaKIuii HOHHOTO OOMeHa (0Opa30oBaHUE OCaliKa, BBIJCICHHUE Ta3a,
oOpa3oBaHHe BOJIbI); OMBITOB, HUTIOCTPUPYIOIIUX TMPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTENIbHBIX peakuuil (TOpeHue, pPeaklUHu pa3ioKeHUs, COCIUHEHMS);
pacro3HaBaHHE HEOPTaHUIECKUX BEIIECTB C TIOMOIIBIO KAYECTBEHHBIX PEAKITHIA

Ha WOHBI;, pCHICHUEC SKCIICPUMCHTAJIBHBIX 3aa4

HemeTamis! 1 ux COCIMHCHUA

2.1

OO6mass  xapaktepuctuka rajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucinenus. CtpoeHue u pu3nyeckre CBONCTBA MPOCTHIX
BEIIECTB — TaJlOT€HOB. XHMHUYECKHME CBOWCTBA Ha TMPUMEpPE XJopa
(B3aMMOJICHCTBHE C MeTaUlaMH, HEMeTaJlJIaMH, IelIo4aMu). XJIOPOBOAOPOI.
ConsiHast KMCIIOTa, XUMUYECKUE CBOWCTBA, MOIy4YeHHe, IpuMeHeHue. JleiictBue
XJIOpa U XJOPOBOAOPOJAA HA OPraHM3M 4elloBeKa. BakHelline XJIOpUIbl U UX

HaXOXJIEHUE B MIPUPO/JIE



2.2

2.3

OO6mas xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE CTeNEeHN okucieHus. CTpoeHue u (pusnueckue cBoicTBa
IPOCTBIX BEIIECTB — KHCIOPOAa H Cepbl. AJUIOTPOIHBIE MOJU(PHUKAIUN
KHCIIOpoJa U cepbl. XMMHUYECKHE CBOMcTBa cepbl. CepoBOIOpOA, CTPOEHUE,
¢uznyeckue M XUMUYeckue cBoMCTBAa. OKCHIBI CEepbl KaK IpeICTaBUTENH
KUCJIOTHBIX OKcHJ0B. CepHas KUCIIOTa, (GU3NYECKHE M XMMHUYECKHE CBOWCTBA
(oOmme Kak MpeACcTaBUTENS Kiacca KHCIOT U CHeruduieckue). XUMHUIEeCKIe
peakuuy, JeKallue B OCHOBE IMPOMBIIUICHHOTO croco0a IMOJIydyeHHsI CepHOU
kuciothl. [Ipumenenue. Coin cepHON KHCIOTHI, KayeCTBEHHAsl peaklMs Ha
cyabdar-uoH. Haxoxnenue cepel u €€ coeauHeHUI B mpupoje. XUMHUYECKOe
3arpsi3HEHUE OKPYIKAIOLIEH Cpellbl COEIMHEHUSIMU Cepbl (KUCIOTHBIE JI0XK]IH,

3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CLIOCOOBI €0 MpeA0TBPAIleHHUs

OOmas xapakTepucTHKa 3JIeMEHTOB VA-rpymmbl. OcCOOCHHOCTH CTPOSHUS
ATOMOB, XapaKTEPHBIE CTETIEHN OKUCIICHUA. A30T, pacCIpOCTpaHEHUE B IPUPOJIE,
dbuznyeckue U XUMHUYECKHUe CBoicTBa. KpyroBopot a3zora B mpupoje. AMMHUAK,
ero (u3myeckre W XMMHYCCKHAE CBOKCTBA, MoJydyeHUEe W mpuMmeHeHue. Conu
aMMOHHMSI, UX (U3NYECKHEe M XMMHUYECKHE CBOWCTBA, MpPUMEHEHHUE.
KauecTtBeHHast peakiysi Ha MOHbI aMMOHHMS. A30THasl KHCIJIOTa, €€ MOJyYeHue,
bu3nYecKue M XMMHYECKHE CBOWCTBa (00IIME Kak MPEICTaBUTENS Kiacca
KUCTOT U crnenuduueckue). Mcnoap3oBaHue HUTPATOB U COJIEH aMMOHHS B
KayeCcTBE MHUHEPAIbHBIX yn0oOpeHHil. XuMU4eckoe 3arps3HeHHE OKpYKarollei
Cpelbl COCTUHEHUSIMU a30Ta (KUCIOTHBIC JOXKIH, 3arPSI3HCHUE BO3AyXa, TTOYBHI

1 BOJIOEMOB)

2.4

®ochop, amnorponHsle Moaudukanuu Gocdopa, Gusnmueckrue U XUMHUUECKHE
cBoiictBa. Oxcun ¢docdopa(V) u dochopnas kuciora, ¢(uznyeckue u
XMMHUUYECKHE CBOMCTBa, momydeHue. McmompzoBanue ¢ochaToB B KauecTBe

MUHEPAJIBHBIX YI00OpEHUN

2.5

OObmas xapaktepuctuka 31eMeHTOB [VA-rpynmel. OcoOEHHOCTH CTpOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUs. YTJIepol, aJJIOTPOIHBIE
MoOIU(UKAILMY, paclpoCTpaHEHHE B MpHpoJe, (U3NYECKHEe M XUMHUYECKHE
cBoricTBa. Ancop6mus. Kpyrosopor yriepoaa B npupoge. OKcHIbl yriiepoaa,
uX (U3NYEeCKHe M XUMHUYECKHE CBOICTBA, JEHCTBHE Ha >KUBBIE OPTaHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJIOTUYECKUE MPOOIeMBbl, CBA3aHHBIE C OKCUOM
yraepona(lV); rumote3a rmo0adbHOrO TMOTEIUICHUS KIWMaTa; MapHUKOBBIN
abdext. VYrompHas kuciota u €€ coiu, WX (U3HYECKHE U XUMHUYECKHE

CBOﬁCTBa, MOJIY4YCHHUEC WU IPUMCHCHHUC. KauecTBenHnas pcaKknusg Ha Kap6OHaT-



2.6

2.7

2.8

HoHEL. Mcnonap30BaHue Kap60HaTOB B 6LITy, MCIUIHMHC, MPOMBINUICHHOCTU U

CEJILCKOM XO3SIMCTBE

[TepBoHavaibHBIC TIOHATHS 00 OPTAaHMYECKUX BEIIECTBaX KaK O COCIUHECHHSIX
yriaepoaa (MeTaH, 3TaH, STWIEH, alleTUJIEH, 3TaHOJ, IJIULEPHH, YKCYCHas
kucnora). Ux cocraB u xumuyeckoe crpoeHue. Ilonstue o Ouomormuecku
BRXHBIX BEIIECTBAX: JXHpax, OenKax, yrieBoJaX — W HX POJIU B KHU3HU
yesoBeka. MarepuanbHOE€ €IWHCTBO OpPraHMYECKUX U HEOPraHMYECKUX

COEeIMHEHUN

Kpemuuii, ero ¢usuyeckue u XUMHUYECKHE CBOHCTBA, IMIOJIyYCHUE H
npuMmenenue. CoenuHeHus: KpeMHus B mpupoze. OOmue mpencraBieHus 00
okcuae kpemuusA(IV) u kpemuueBoi kucinote. CHIMKAThI, UX UCIIOIH30BAHUE B
OBbITY, MEJUIIMHE, MPOMBIIIEHHOCTU. BaxkHelme cTpouteabHble MaTepUaIbl:
KepaMHKa, CTEKJIO, IIeMEHT, OeToH, >kene300eroH. [IpoOmembr Oe3omacHOro

HCIIOJIB30BaHUA CTPOUTCIIBHBIX MaTCPUAIOB B HOBCGHHCBHOﬁ KHU3HU

XUMHUUECKUN HSKCHEPUMEHT: H3ydeHHe 00pa3l0oB HEOPraHUYECKUX BEILECTB,
CBOMCTB COJISTHOM KHUCIJIOTBI; IIPOBEJCHHUE Ka4EeCTBEHHBIX PEaKLUW Ha XJIOPHUJ-
VOHbl M HAOJIOJCHHWE NPU3HAKOB HUX IPOTEKAHMS; OIBITBHI, OTPAXKAIOIINE
¢u3nueckue U XUMHUYECKHUE CBOMCTBA TaJIOT€HOB U MX COEAMHEHHH (BO3MOXKHO
UCIIOJIb30BaHUE BUAEOMATEPUAIOB); O3HAKOMJIEHME € OOpa3liaMu XJIOPUIOB
(raJloreHu10B); O3HAKOMJIEHHE C oOpa3lamMu cepbl U €€ COCIUHEHUSAIMHU
(BO3MOXKHO  HCIOJIb30BAaHWE BHUCOMATEPUATIOB); HAOJIOEHHWE Tpolecca
o0yrIMBaHus caxapa MoJ JACWCTBHEM KOHLEHTPUPOBAHHOM CEPHOM KHCIOTHI;
U3Yy4YE€HHE XMMUYECKUX CBOICTB pa30aBI€HHON CEpHOW KHCIIOTbI, IPOBEICHHUE
KayeCTBEHHOM peakuuu Ha cynb(ar-uoH M HAOIMIOJEHHWE TMpu3HaKa eé
IIPOTEKaHUs; O3HAKOMJIEHHE ¢ (PU3MUECKUMH CBOMCTBaMHU a30Ta, Gochopa u ux
COEIMHEHUI (BO3MOXKHO HCIIOJIb30BAHME BHJIEOMATEPUANIOB), O0pa3laMu
a30THBIX U (OChHOPHBIX YI0OpEHUH; TOIyIeHHE, COOMpaHue, paclio3HaBaHUE U
U3Y4YEHHUE CBOMICTB aMMMaKa; NPOBEACHHME KAUECTBEHHBIX pEaKUMi Ha HOH
aMMOHMST U ¢ocaT-uOH U U3YYEHHE TPU3HAKOB HX MPOTEKaHMUS,
B3aUMO/ICHICTBUE KOHIIEHTPUPOBAHHOW a30THOM KUCIIOTHI C Me/bI0 (BO3MOYKHO
UCIIOJIb30BaHUE BMJIEOMATEPUANIOB); M3Y4YEHHE MOJeNell KpUCTAJUIMYECKHX
peméTok anmaza, rpadura, ¢yuiepeHa; O03HAKOMIICHHE C IPOLIECCOM
aZicopOLMK PACTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YITIEM M YCTPOHCTBOM
NPOTHBOTa3a; IMOJy4YeHHe, coOMpaHMe, pacllo3HaBaHWE U W3YYEHUE CBOWCTB
YIJIEKUCIIOro rasa; IpOBEIEHUE KayeCTBEHHBIX peakluil Ha kapOoHAT- U

CUJIMKAT-UOHBI W HU3YUYCHHUC IIPHU3HAKOB HX IIPOTCKAHUA; O3HAKOMJICHUC C



3.1

3.2

3.3

3.4

3.5

HpOI[yKHHGﬁ CHIIMKATHOM MPOMBIINIJICHHOCTH,; PCUICHUC OSKCICPUMCHTAJIbHBIX

3aJa4 110 TEME «Baxkueinme HeMeTaJIbl U UX COCOAUHCHUA
MeTannsl ¥ BX COSTMHCHUS

OO01mas xapakTepuCTUKa XUMUYECKHX JIEMEHTOB — METAJIJIOB HA OCHOBAHUU UX
nosnoxkenuss B Ilepuonmueckoin cucremMe XuMuYeckux dnemeHToB J[.H.
MenneneeBa u ctpoeHus atToMoB. CTpoeHHue MeTauioB. MeTauindeckast CBA3b 1
METAJIMYECKasl ~ KpUCTaJIM4ecKass pemérka. OJIEKTPOXUMHUYECKMH  psij

HaIpsKEHUH METaIOB

Ou3nYecKue U XUMHYECKUE CBOMCTBA MeTaUIOB. OOIIHME CIIOCOOBI MOTYICHHUS
MeTtamoB. I[loustue o KOppO3ruu METAJINIOB, OCHOBHLIC CHOCO6BI 3alllUuThl UX OT
kopposun. CruiaBsl (CTallb, YyTyH, TIOPATIOMUHUN, OpOH3a) U X TPUMEHEHHUE B

6LITy " TPOMBIINIJIICHHOCTH

[Ilenounsle MeTamabl: nosiokeHue B [lepuoandeckoll cucTteMe XUMHUYECKUX
anemeHntoB [[.M. MeHnaeneeBa; CTpOEHHE UX aTOMOB; HAXOXJIECHHUE B MPUPOJE.
®uznyecknue 1 XMMUYECKHE CBOMCTBA (Ha MpUMepe HaTpuA U Kanusi). OKCUIbI U
THJIPOKCUABI HATpus M Kanus. I[IpuMeHeHMe IIEeTOYHbIX METaJIOB U HX

COEeIMHEHUN

[IlenoyHo3eMenbHbBIE  METAIBl MarHuii M KajJbLMH:  MOJOXEHHE B
Ilepnonnueckoi cucremMe XuMudeckux 3neMeHToB [[.1. MenneneeBa; ctpoeHue
HUX aTOMOB; HAXOXKIACHUC B IIPUPOJIC. duznyecknue U XUMUYSCKHE CBOMCTBA
MarHusi M Kanplusa. BaxxHedinume coeauHEHUs KaiabIus (OKCHI, THIPOKCHI,

comu). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHUs

AmoMuHui: monoxeHnue B I[lepuoguueckoil cucreMe XMMHUYECKMX 3JEMEHTOB
J.. MenneneeBa; crpoeHue aroma; HaxoxkiacHue B mpupone. dusnueckue u
XMMHYECKHE CBOMCTBA AJIFOMUHUA. AM(pOTEpHBIE CBOMCTBA OKCHJIA M TUAPOKCHIA

AJIFOMUHUSA

3.6

3.7

Kene3o: nonoxenne B llepuoanueckoi cucreme XumMudeckux 3neMmenTon J[.M.
MeHneneeBa; CTpoeHHWE aTOMa;, HaxOXJeHHWe B mpupoac. Duznueckue u
XUMUYECKUe CBOMCTBa jxene3a. Okcuubl, TUIAPOKCUIbl U conu xkene3a(ll) u

xene3a(Ill), mx coctas, CBOMCTBA U TTOJTydEHUE

XUMUYECKUH SKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3llaMi METAIJIOB U CILIABOB,
uX (U3MYECKUMH CBOWCTBAMH, W3YYCHHE PE3YyJIhTATOB KOPPO3HH METAILJIOB
(BO3MOXKHO HCITOJIb30BaHUE BHJICOMAaTEPHAIIOB), 0COOEHHOCTEH
B3aUMOJICCTBUSL OKCHJA Kajblusi M HaTpus C BOJOM  (BO3MOXKHO

HCIIOJIb30BAHNE BUEOMATEPHAIIOB); HMCCIICIOBAHUE CBOWCTB KECTKOW BOJBI;



4.1

4.2

4.3

mpoluecca TOpEHUs JKejle3a B KHUCIOpoAE (BO3MOXKHO — MCIOJIb30BaHUE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHMsI KaYECTBEHHBIX PEaKIUil Ha HOHBI
(Marausi, Kanblus, antoMuHus, uuHka, sxeneza(ll) u xenmesa(Ill), memu(Il);
HaAOIIO/IEHUE M OMHCAHUE TPOIECCOB OKPAIIMBAHMS TJIAMEHH MOHAMH HATpPHS,
Kaugd W Kaiblusi  (BO3MOXXHO  HCIIOJIb30BaHUE  BUJIEOMATEPHAIIOB);
uccieqoBaHue aM(OTEPHBIX CBOMCTB TUIPOKCHIA ATIOMHHHMS U THAPOKCHUIA
[IMHKA; PEIICHUE YKCIIEPUMEHTAIBHBIX 3a7a4 1Mo TeMe «BaxHelme MeTamibl u

UX COCIIMHEHUS
XHUMHS ¥ OKpYXKarolas cpena

HoBrie MaTepuanbl U TexHosoruu. BemiecTBa U Marepualibl B MOBCEIHEBHOM
JKU3HM 4YesioBeKa. XUMHUS U 3/10pOBbe. be3omacHoe UCIoIb30BaHNE BEUIECTB U
XUMHUUYECKHX peakiuii B ObiTy. IlepBas momolp Mpu XUMHUYECKUX OXKOTax U

OTpaBJICHUAX

OCHOBBI ~ DKOJOTMYECKOM  TPaMOTHOCTH.  XHMHYECKOE  3arpsi3HEHHE
okpyxkaromieit cpeasl [1/IK. Poas Xxumum B penieHun 3KOJIOTHYECKUX MPOOIIEM.
[TpuponHbIE HMCTOYHUKH YTIEBOIOPOAOB (Yroib, MPUPOAHBIA Ta3, HEPTH),
MPOAYKTHI UX NEpepabOTKU, UX POJb B OBITY U MPOMBIIUIEHHOCTH

XUMHUYECKUN HKCIIEPUMEHT: U3yUYeHHE 00pa3I0B MAaTEpPHAIOB (CTEKJIO, CILUIABBI

MCTAJIJIOB, ITOJIMMCPHBIC MaTepI/IaJ'IBI)



IPOBEPSIEMBIE HA OI'D 110 XUMHWU TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOTPAMMBI OCHOBHOI'O OBLIIEI'O OBPA30OBAHUS

Kox
NpoBepsieMoro
TpeboBaHUs

1

11

IIpoBepsiemble TPpeGOBaHUS K MPEAMETHBIM pe3yabTaTamM
0a30BOr0 yPOBHSI OCBOEHHS OCHOBHOII 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero odopasopanust Ha ocHoBe ®PI'OC

[Ipencrasienue:

O IMI03HAaBAaE€MOCTU SIBJICHUH MPHUPOJAbI, MOHUMaHHE OOBEKTHUBHOU
3HAYUMOCTH OCHOB XMMHUYECKON HAyKW KaK 00JIaCTU COBPEMEHHOTO
€CTECTBO3HAHHUSA, KOMIIOHEHTa OOIIeH KyJIbTYphl M MPaKTHYECKOU
NESTEIbHOCTH 4YEJIOBEKAa B YCIIOBUSAX COBPEMEHHOIO OOILECTBA;

IIOHUMAaHHUEC MECTa XUMHUH CPEAN APYIUX €CCTCCTBCHHBIX HAYK

1.2

1.3

2.1

0 HAYYHBIX MCTOAAaX ITO3HAHHUA, B TOM YHUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKUX MCTOHAX HCCICAOBAHUA BCIICCTB U HUZYUYCHHA
XUMHNYCCKHUX peaKHI/Iﬁ; YMCHUC HCIIOJIB30BAaTh MOACIN JJIA

00BSICHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

o ctepax npodecCHOHATHHON AEITeIbHOCTH, CBI3aHHBIX C XUMHEH U
COBPCMCHHBIMU TCXHOJOTUAMHU, OCHOBAHHBIMHW Ha OOCTHIKCHUAX
XMMHUYECKOH HAyKH, YTO TO3BOJHMT OOYYAIOIIMMCS pPaccMaTpHBaTh
XUMHUIO Kak cepy cBoelt Oyaymiel mpodecCHOHaNbHON AeATeIbHOCTH
U ClleNaTh OCO3HAHHBIM BBHIOOP XMMHMU Kak MPO(UIBHOTO MpeaMeTa

P TIEPEX0/I€ Ha YPOBEHb CPEIHETO 00IIero 00pa3oBaHMs

Bianenne cucteModl XHMMHMUYECKMX 3HAHUM M YMEHHE IPUMEHSTH

CUCTCMY XUMHNYCCKUX 3HaHPII>i, KOTOpas BKIIFOYACT:

BO)KHEHIINE XMMHUYECKHE TMOHATHA: XHMHUYECKHHA JIIEMEHT, aToM,
MOJIEKYJa, BEIIECTBO, MPOCTOE M CIOXKHOE BELIECTBO, OJHOPOAHAS U
HEOJHOPOJHAs CMECh, OTHOCUTEJIbHbIE AaTOMHas M MOJIEKYJSpHas
MacChl, KOJIMYECTBO BEIECTBA, MOJb, MOJISIPHAs Macca, MOJISPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBAaHHWE, CONIb (CpEemHsst), XHMHUYECKas
peakuus, peakiuyd COCIMHEHHs, PEaKIUH Ppas3IoKeHUs, peaKIuu
3aMeIleHUs, peakuuu oOMeHa, TeIuloBod 3(dekT peakimu, 5K30- U
SHJIOTEPMHUUECKHE PEaKIMU, PacTBOpP, MaccoBas OIS XUMHYECKOTO
9JIEMEHTa B COEIMHEHUH, MAacCOBast 10JI1 M MPOLIEHTHAS KOHLIEHTPALUs
BEILIECTBA B PACTBOPE, AJIPO ATOMA, AIEKTPOHHBINA CJIOM aTOMa, aTOMHAas

Op6I/IT8.J'IL, paaunyCc aroma, BaJCHTHOCTb, CTCICHb OKHCIICHU,



2.2

2.3

XUMHYECKAsl CBA3b, IEKTPOOTPULIATEILHOCTD, ITOJIIPHAs U HETOJIAPHAs
KOBAJICHTHAsI  CBsI3b, MOHHAas  CBs3b, METaLIMYECKas  CBA3b,
KpUCTa/NIM4ecKass pelérka (aToMHas, MOHHAs, MeTauIMJyecKas,
MOJIEKYJISIpHAs), MOH, KAaTUOH, aHMOH, IEKTPOJIUT U HEDJIEKTPOJIUT,
UIEKTPOJIUTUYECKAsT ~ JUCCOLMAIMA, pEeaklMd HMOHHOro  OOMEHa,
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKLIMM,  OKUCIUTENb U
BOCCTAHOBHTENb, OKHUCIEHHME M  BOCCTAHOBIICHHME, JJIEKTPOIIM3,
XMMHUYECKOE paBHOBECHE, OOpaTHMble U HEOOpAaTHUMbIE PpEAKIINH,
CKOpOCTh XMMMYECKOW peakuuu, karanuzarop, IIJK, xopposus

MCETAJIJI0B, CIlJIaBbI

OCHOBOIOJIAraloIUe 3aKOHbl XMMHH: 3aKOH COXPAHEHHS MAcCChl,
nepuonuueckuii 3akoH J[M. MenneneeBa, 3aKkOH IIOCTOSIHCTBA
COCTaBa, 3aKOH ABOraapo

TEOPUH XUMHUU: aTOMHO-MOJIEKYJISIpHAs TEOPHSL, TEOpHUS

BHCKTpOJII/ITH‘-IGCKOfI JUCCoManmn

Brnanenue ocHOBaMM XMMHUYECKON IPaMOTHOCTH, BKJIFOYAIOILICH :

3.1

3.2

3.3

34

YMEHHE MPABUIIbHO HCIIOIh30BaTh H3yYEHHBIE BEIIECTBA U MaTepUaIbl
(B TOM umclie MUHEpaJbHBIE YAOOpEHHs, METabl U CIUIaBHI,
MPOAYKTHl TEPEpadOTKU TPUPOJHBIX HCTOYHUKOB YIJIEBOJIOPOJIOB
(yrmst, mpupogHOTO raza, HeTH) B OBITY, CEIbCKOM XO35HCTBE, Ha
MNPOU3BOACTBC W IMMOHMMAHUC 3HAYCHHA KUPOB, GGHKOB, YTJICBOJAOB
JUTSL OpraHu3Ma 4eJioBeKa; YMEHUE MTPOTrHO3UPOBATh BIIMSHHC BEIICCTB
U XMMHUYECKHX MPOIECCOB Ha OPTraHM3M YeJOBEKa M OKPYKAIOIIYIO
MPUPOIHYIO Cpeay

YMCHUC HHTCIPUPOBATH XUMHNYCCKHUEC 3HAHHA CO 3HAHUAMH IOPYTrux

y4eOHBIX MPEMETOB

HaJIMYME OMbITa pabOThl C PA3TMYHBIMM UCTOYHUKAMU HH(OpMaIH
0 XUMHUU (HayyHas U HAYYHO-TIOMYJISpHas JUTEpaTypa, CIOBapH,

CIPaBOYHHUKHU, UHTEPHET-PECYPCHI)

yMeHHE OOBEKTUBHO OIICHMBATh HWH(OpPMAIMIO O BEIIECTBAX, HX
MPEBpAIICHUSAX W IPAKTUYECKOM  NPUMEHEHMHM ©  yMEHHUE

HUCIIOIB30BaTh €€ AJIs peuicHusd y‘le6HO'HO3HaBaTCHBHBIX 3aga4
BJ'Ia,I[eHI/Ie OCHOBaMM THOHSITHHHOI'O ariaapara U CHUMBOJHNYCCKOI'O

A3bIKa XUMUH JUISI COCTaBIeHUs (HOPMYT HEOPraHWYECKHX BEILECTB,

YpaBHEHUH  XUMHYECKHUX  pPEaKIMd; OCHOBAMH  XHUMHUYECKOM



HomeHknatypsl (IUPAC u TpuBHanbHOI)

VYMenue oOBSICHATH CBSI3b IOJOXKEHUS DJIEMEHTA B HCpHOHH‘{CCKOﬁ

CUCTEME C YHUCJIOBBIMU XApPAKTCPpUCTUKAMU CTPOCHUA aTOMOB

5 XUMUYECKUX OJJIEMEHTOB (COCTaB U 3apsn sjapa, oOlee 4YHucio
3JICKTPOHOB), PACHPEIEICHUEM JJICKTPOHOB II0 JHEPreTHYCCKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHUOIOB, KaTHs U KAIbIIUs
IIpencraBnenue O  NEPUOAMYECKOM  3aBUCUMOCTH  CBOMCTB
XUMHYECKHUX DJICMEHTOB (paguyc aroma, 3JEKTPOOTPUIATSIIBHOCTD),
6 MPOCTBIX W CJOXHBIX BEHIECTB OT TOJOXKEHUS JIIEMEHTOB B
[Tepnonnueckoit cucremMe (B MajblX TNEpHOJaX M TJIABHBIX
MOATPYIIax) ¥ 3JEKTPOHHOTO CTPOSHUS aToMa
7 YMmenue knaccuuuupoBarth:
7.1 XAMHUYECKHE DIIEMEHTHI
7.2 HEOPTraHUYECKHE BEIICCTBA
7.3 XUMUYECKUE PEaKLIUU
8 YMeHHe onpenesnsTh:
8.1 BAJICHTHOCTh U CTETICHb OKHCIICHUS XHUMHUYECKHUX AJIEMEHTOB, 3apsl
' HOHA
8.9 BUJT XMUMHUYECKOH CBSI3M U THUN KPUCTAIIMYECKOH CTPYKTYphl B
' COEIMHEHMIX
8.3 XapaKTeP Cpebl B BOJHBIX PACTBOPaX BEIIECTB (KUCIOT, OCHOBAHHI)
8.4 OKHCIIUTENIb M BOCCTAHOBUTED
9 YMeHue xapakTepru3oBath (PU3HMUECKUE U XUMUIECKUE CBOMCTBA:
MPOCTBIX BEHIECTB (KUCIOPOJ, O30H, BOAOPOJI, TpaduT, aimas,
9.1 KpeMHHH, a3oT, ¢ocdop, cepa, XJIop, HATpUd, Kaaud, MarHHi,
KaJIBIIMH, aTFOMHHHH, JKeJIe30)
CIIOHBIX BEIIECTB, B TOM 4YHCIIE HMX BOJHBIX PAcTBOPOB (BOja,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOA, OKCHIBI M THIPOKCHIBI
9.9 MetamioB [-ITA rpynn, amomunus, meau (1), uunka, xeneza (II u
' III), okcuasr yraepoaa (I u IV), kpemuns (IV), azota u dhocdopa (111
u V), cepst (IV u VI), cepuucras, cepHasi, a30TuCTasi, a30THasi,
dbocdopHas, yroibHas, KpeMHHEBAs KHCIIOTa U KX COJIH)
93 MPOTHO3UPOBAaTh M  XapaKTePU30BaTh CBOWCTBA  BEIIECTB B

3aBUCUMOCTH OT HMX COCTaBa U CTPOCHUSA, IPUMCHCHHUC BCHICCTB B



3aBUCHUMOCTH OT HUX CBOfICTB, BO3MOJXHOCTb IMPOTCKAHUA XUMHUYCCKUX

MIPEBPALICHUH B pa3IMYHbIX YCIOBUSIX

YMeHHe COCTaBIIATh MOJIEKYJISIPHBIE M1 HOHHBIE YPaBHEHUs pEAaKIUi, B

10
TOM YHUCJIC:
10.1 peakiuii HFOHHOTO oOMeHa
10.2 OKHUCJIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIINA
10.3 WUTIOCTPUPYIOIINX ~XHUMHUYECKHE CBONCTBA M3yUYEHHBIX KJIACCOB
' (TpyI) HEOPraHU4YECKUX BELIECTB
104 MOATBEPIKTAOIIUX TCHETUUECKYIO B3aUMOCBSI3b MKy HUMU
11 YMeHnue BIYUCIATh (IPOBOAUTE PACUETHI):
111 OTHOCHUTEIFHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCOBYIO JIOJIF0O XUMHUYECKOI0 JIEMEHTAa B COETUHEHUH
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 MacCy, 00beM Ta30B
114 M0 ypaBHEHHUSM XHUMHUECKHX pPEaKIUi U HaXOIUTh KOJIUYECTBO
' BEIIECTBa, 00BEM U MacCy peareHTOB WIIH MPOYKTOB PEaKIuu
12 Brnagenue (3HaHuE OCHOB):
OCHOBHBIMM  METOJaMHM  HAay4YHOTO  TMoO3HaHWs (HaOdroAeHue,
191 HU3MEepeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHUE) MIPU U3yUYESHUH BEIIECCTB U
' XUMHUYECKUX SBIICHUH; YyMeHue chopMynupoBaTh MpodieMy u
MIPETIOKUTH MYTH €€ PEIICHUS
192 Oe3omacHOi pPabOTBl ¢ XMMHYECKUMHU BEIIECTBAMH, XUMHYECKON
' MOCYJI0H M JIa0OpaTOPHBIM 000PYIOBAHHEM
MpaBuJIaMu O€30MacCHOT0 OOpAIlEHHs C BEIIeCTBAMU, UCTIOIb3YEeMbIMU
B TIOBCETHEBHOM >KM3HH, TPAaBUIAMH TTOBEICHUS B LIEISIX cOepeKeHuUs
123 3I0pOBbS. U OKPY>KAIOILEH TPUPOJIHON Cpelpl; MOHUMAHUE Bpenaa
' (omacHOCTH) BO3ACHCTBHSI HAa >KUBBIE OPTaHU3MBI OMPEICIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBUICHHS] U IMPEAOTBPAILEHUS UX BPEIHOIO
BO3JECHUCTBUS
13 Hannuue mpakTHUeCKUX HABBIKOB TUIAHUPOBAHHUS U OCYIIECTBIICHUS
CIEIYIOIINUX XUMUYECKUX IKCIIEPUMEHTOB:
M3Y4YEeHHUE U omucaHue (PU3NMUEeCKUX CBOWCTB BEIIECTB; 03HAKOMIICHHE
13.1 C  (QU3MYECKUMH HW  XUMHYECKHMMH  SIBIICHUSIMH;  OIIBITHI,

WUTIOCTPUPYIOIINE MTPU3HAKY MPOTEKAHUS XUMUYECKUX PEaKIUM



13.2

13.3

U3y4YCHHUE CIIOCOOOB Pa3/IeICHUs CMecei
MOJyYeHUE KHCJIOpPOAa M M3YYCHHE €ro CBOWCTB; IMOJyYCHHE
BOJIOPOJIa U M3YyUCHHE €r0 CBOKMCTB; MOJYYCHHE YIJICKHCIOro raza u

HU3YUYCHHUC €TO CBOﬁCTB; MOJIY4YCHHUEC aMMHAaKa U U3YUYCHUC €TO CBOMCTB

13.4

135

13.6

13.7

13.8

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJIeH

PacTBOPEHHOTO BEIIECTBA

MIPUMEHEHNE WHIUKAaTOPOB (Jrakmyca, METHJIOpaHKa u
¢beHondranenna) i ONpeNesIeHUs] XapakTepa Cpelbl B pacTBOpax

KHUCJIOT U LIejo4Yei

UCCIIeIOBaHME W ONHMCAaHHE CBOMCTB HEOPraHMYECKUX BEILECTB
pa3UYHbIX KJIACCOB; M3YUYEHHE B3aMMOJICHCTBHS KUCIIOT C METaIaMH,
OKCHJIaMH  METa/VIOB,  pPacTBOPUMBIMH M HEPACTBOPUMBIMU
OCHOBaHHSIMH, COJISIMH; TIOJIy4YeHHE HEpPacTBOPUMBIX OCHOBAHUM;
BBITECHEHHE OJIHOTO MeTajyla JApYyTMM W3  pacTBOpa  COJIU;
UCClIeIoBaHNe aM(OTEpPHBIX CBOWCTB THUAPOKCUAOB AaTIOMUHUS U

LIUHKA

PEIICHUC SKCIICPUMCHTAJIBHBIX 3aJa4 IO TEMaM: «OCHOBHBIE KJIaCCHI
HCOPraHUYCCKUX COC,HPIH@HHﬁ)); ((BJ'IeKTpOJ'II/ITI/ILICCKaﬂ
JUucconuanus, «Baxneimue HeMETalabl H HX COCOUHCHUA,

«Baxkueinine MeTaIbl U KX COSTUHCHUSI

XUMHUYECKHE  DKCIEPUMEHTHI,  WUIIOCTPUPYIOIINE  MPHU3HAKU
MPOTEKAHUsI peaKlUii MOHHOrO0 OOMEHa; KaueCTBEHHBIC pPEaKIUU Ha
MPUCYTCTBYIOIIUE B BOJTHBIX PACTBOpax HOHBI: XJIOPHUA-, OPOMUI-,
wonun-, cymbdar-, ¢ocdar-, kapboHAT-, CHIUKAT-AaHHOHBI,
THJIPOKCHU/I-UOHBI, KATHOHBI aMMOHUS, MarHusl, KaJblUs, alFOMUAHUS,

xkenesa (2+) u xenesa (3+), meau (2+), UHKA

14

141

14.2

YmMmenue:

NPEJCTaBIATh PpE3yJNbTaThl d3KCIEpUMEHTa B (OpME BBIBOJIOB,
JI0Ka3aTeNbCTB, IpaUKOB M TaOJIMIl M BBIABIATE 3MIMPUUYECKHE

3aKOHOMCPHOCTHU
YCTaHaBJIMBATh CBA3HU MCKAY PCaJIbHO HaGJIIOZIaeMI)IMI/I XUMHUYCCKUMU

SABJICHUAMH M ITPOLECCAMH, IIPOUCXOOAINIMMHU B MaKpO- 1 MUKPOMUPE,

OOBSICHATH MPUYUHBI MHOTO00pa3Hsl BELIECTB




IHHEPEYEHD 2JIEMEHTOB COIAEPKAHUA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHUHU

Kon
1

11

1.2

1.3

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

HepBOHa‘IaHBHHe XUMHWYCCKUC ITOHATHA

Uuctelie BE€IIECCTBA U CMECH. CriocoOBbl Pa3aciICHUA cMmeceit

ATOMBEI U MOJICKYJIBI. Xumudeckue d3IeMeHTh.. CHMBOJBI XHMHYECKHX
OJICMCHTOB. HpOCTI)IG 1 CJIIOXKHBIC BEUICCTBA.

Xumnueckas (opmyna. BajaeHTHOCTP aTOMOB XHUMHMYECKHX 3JEMEHTOB.

CreneHb OKUCICHUA

1.4

1.5

1.6

2.1

3aK0H ITOCTOSHCTBA COCTaBa BCIICCTB. OTtHocHUTENbHAs aTOMHas Macca.
OTHOCHUTENBLHAS MOJICKYJIsIpHasd Macca. MaccoBas H0a8 XUMHYECKOIO

3JIEMEHTa B COEIUHEHUH

KomnuectBo BemectBa. Monbs. Momsipaast Mmacca. MosspHBIiT 00bEM Ta30B.
B3anMocBsI3b KOJIMYECTBA, MAaCChl U YUCIa CTPYKTYPHBIX €IMHUI] BEIIECTBA
®u3nueckre U XMMUYECKUE SIBICHU. XUMHUECKasi peakuusi U e€ MpUu3HaKu.
3aKOH COXpaHEHUsI MacChl BEIECTB. XUMHUYECKHUE YPAaBHEHUS
[lepronnueckuii 3akoH u Ilepuoanueckast cucremMa XUMHYECKUX JJIEMEHTOB
J.1. MenpneneeBa. CTpoeHHE aTOMOB

[lepuoanueckuit 3akoH. Ilepuoguueckas cucteMa XMMHYECKUX 3JIEMEHTOB

.. Menneneesa. Ileproasl u rpynmnsl. @U3NYECKU CMBICI MOPSIAKOBOTO

HOMEpa, HOMEPOB NEPHUOA U TPYMIIBI JIEMEHTa

2.2

2.3

3.1

Crtpoenue atromoB. CoctaB aroMHbIX sifiep. M3oTonbl. DnexkTpoHsl. CTpoeHue
JJIEKTPOHHBIX 000J0YeK aTOMOB THepBbIX 20 XUMHUYECKUX 3JIEMEHTOB

[Tepuoanueckoii cucrtemsl [I.1. Menaeneena

3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB XMMHUYECKUX 3JIEMEHTOB IIEPBBIX
TPEX IIEPUOJIOB, KaJIus, KaJIbLIVS (paguyca aTOMOB,
IEKTPOOTPHULIATETILHOCTH, METANINYECKMX U HEMETAJUIMYECKUX CBOMCTB) U
UX COEAVUHEHUH B COOTBETCTBHM C IIOJOKEHHEM DJIEMEHTOB B

[Tepuonuueckoii cuCTeMe U CTPOCHHEM MX aTOMOB
CrpoeHue BemecTa

Xumuueckasi cBsizb. KoBajieHTHas (TonisipHass W HETMOJSIpHAs) CBSI3b.
DNEeKTPOOTPULIATETLHOCTh ~ XUMUYECKUX  3JIEMEHTOB. VIOHHas  CBA3b.

Merannnueckas cBSI3b



3.2

Tunel KpUCTANIMYECKUX pEHIETOK (aToOMHas, HOHHAsA, METaJIMYecKasi),
3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTANINYECKON PEIETKHA U BUIA

XUMHUYECKOM CBSI3HU

Baxuelimye npencTaBUTENM HEOPraHMYECKUX BellecTB. Hemeramnsl u ux

COCOAMHCHNA. Mertamisl 1 uX COCINMHCHUA

4.1

4.2

4.3

4.4

Knaccudukanus m HOMEHKJIATypa HEOPTAaHWYSCKUX COCIUHEHUHN: OKCHIOB
(comeobpazyromue: OCHOBHBIE, KHCIIOTHBIE, amdoTepHbIe) u
HECoJIeo0pa3yoIre; OCHOBaHWH (MIETOYM M HEPaCTBOPUMBIE OCHOBAHHS);
KUCJIOT (KHCIOPOJCOAepKaie H OECKUCIOPOIHBIC, OIHOOCHOBHBIC U

MHOT'OOCHOBHBIE); COJI€H (CPEeTHUX U KUCIIBIX)

@u3NYeCcKue M XUMHYECKHE CBOMCTBA IPOCTBHIX BEIIECTB-HEMETAIUIOB:
BOJIOpPO/Ia, XJIOpa, KUCIOPO/a, Cephl, a30Ta, (hochopa, yriepoaa, KpeMHHUS
DU3NYECKHE U XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAIOB: JIUTHS,
HaTpUs, KaJIusl, MarHus H KaJIbIIHS, aJIFOMHHUS, JKenesa.
DNEKTPOXUMHUYECKUH PsiJl HAPSYKEHU METAJIIOB

®u3nYeckue W  XMMHYECKHE CBOMCTBAa  BOJOPOJHBIX  COEIUHEHMI

HEMECTAJIJIOB: XJIOPOBOAOPOAA, CEPOBOAOPOAA, aMMHUAKa

4.5

4.6

4.7

4.8

4.9

4.10

411

du3nyecknue U XUMUYECKHE CBOMCTBA OKCHIOB HemeTaiioB: cepsl (IV, VI),
azota(ll, IV, V), docdopa(lll, V), yraepoma(ll, 1V), xpemuus(IV).
[TonyueHnue OKCHI0B HEMETAILIOB

Xumnueckue cBoicTa okcuaoB: MetauioB IA—IIIA rpynn, uunka, meau(ll) u

xenesa(ll, II). [Tomydyenne okCua0B METAIIIOB

XVWMUYECKUE CBOHCTBA OCHOBaHMW M aM(OTEPHBIX THUAPOKCUIOB (HA
npuMepe TUIPOKCUIOB alFOMHHUS, *Kele3a, HuHKa). [lodyyenne ocHoBaHMMA
¥ aM(POTEPHBIX TUAPOKCHUIIOB

O6mue XUMUYECKHE CBOMCTBA KHCJIOT: XJIOPOBOJIOPOJTHOM,
CEPOBOJIOPOJHOMN, CEPHUCTON, CEpHOM, a30THOM, (HOCPOpPHO, KPEMHUEBOMH,
yroyibHON. OcoOble XMMHMYECKHE CBOMCTBA KOHLIEHTPUPOBAHHOW CEPHOU U
a30THOM kuciaot. [lonyyenue kucnor

OO6mme XuMUYECKHe CBOMCTBA CpetHuX coJiel. [Tomydenue coneit
[Tonyuenue, cobupaHue, pacrno3HaBaHUE BOJOPOAA, KHUCIOPOJA, aMMHAaKa,
YIJIEKUCIIOTo Ta3a B JJabopaTopuu

Ilonyyenue ammuaka, CEpHOM U Aa30THOM KHCIOT B IPOMBILIJICHHOCTH.

O61mue cnocoObl MOTyYeHHs] METAJUIOB



4.12

5.1

5.2

53

I'enernyeckas cBA3b MEXKAY KjacCaMH HEOPraHMYECKUX COCIUHEHUN
XUMHUYECKUE peaKIU

Knaccudukanus XuMu4eckux peakiuii o pa3iMyHbIM IpU3HAKaM: 110 YUCITY
U COCTaBYy YYacTBYIOIIMX B PEaKIMU BELIECTB, MO TeIIoBoMy 3¢ deKTy, mo
M3MEHEHUIO CTENICHEW OKUCIIEHUSI XUMHUYECKHUX 3JIEMEHTOB

TennoBoil >ppexT XMMHUYECKOH peaklHuH, TEPMOXUMHUYECKHE YpPaBHEHMS.
DK30- U 3HJI0TEpMUYECKUE peakluu. TepMOXuMU4YeCcKre YpaBHEHUS
OKHCANTENTBHOBOCCTAHOBUTEIBHBIE peaxkiuu. Oxucnurenu "
BoccTaHoBuTeNU. I[Iporeccel OKUCIEHHUS M BOCCTAHOBJICHUS. DJIEKTPOHHBIN

0anaHc OKMCIUTEIbHOBOCCTAHOBUTEIIBHONW PEAKIIUU

5.4

5.5

6.1

Teopuss  3neKTpolUTHYECKOM  auccoumanuu.  KaTHOHBI,  aHMOHBIL.
DIEKTPOIUTHI U HEANEKTPOIUTHL. CHIIbHBIC U C1a0ble JIeKTPOoIuThl. CTeTeHb

JUCCOLMALuU
Peakiun moHHOTO 0OMeHa. Y cI0BUs MPOTEKaHUs peakii HOHHOro oOMeHa,
HOJIHBIE U COKpAIEHHBIC HOHHBIE YPABHEHUS peaKIUii

XUMUA U OKpY)Karomas cpeaa

BemectBa 1 martepuanbl B ITOBCEJHEBHOM JKHM3HM 4YelIOBEeKa. besomacHoe

HCIIOJIB30BAaHHUC BCIICCTB M XHMMHYCCKHX peaKHI/Iﬁ B J'Ia60paTOpI/II/I n 6BITy.

HepBasI IMoOMOIIb IMPU XUMHYCCKUX 0KOraX U OTPABJICHUAX

6.2

XUMHYECKOE 3arps3HEHUE OKpYXKaromel cpeapl (KUCITOTHBIC —TOXKIIH,
3arpsi3HEHUE MOYBBI, BO3AYyXa U BOJAOEMOB), CIIOCOOBI €r0 MPEIOTBPAICHHUS
[IpenenbHas momyctumasi konueHntpanusi Bemects ([1K). Ponp xumuu B
pEIICHNH DHKOJIOTUYECKUX TMpoOieM. YCWIeHHE NapHUKOBOTO 3ddekrTa,

pa3pylIieHue 030HOBOTO CJIOSI

6.3

[Tpumenenue cepsl, a3ota, hocdopa, yriepoaa, KpeMHHUS U UX COCTUHEHUN B
ObITY, MEIUIIMHE, POMBIIUIEHHOCTH M CelbCKOM Xo3siiicTBe. Ilpumenenune
METAJIJIOB M CIUIaBOB (CTallb, YyT'yH, IIOpATIOMUHHUI, OpoH3a) B OBITY U
NPOMBIIIJIEHHOCTH HX coeAuHeHuil. IloHsATHE O KOppo3MM METaljoB,

OCHOBHBIE CITIOCOOBI 3aLUTHI UX OT KOPPO3HUHU

6.4

6.5

[IpupoaHble UCTOYHUKH YTIEBOAOPOAOB (yroilb, MPUPOIHBIA Ta3, HEe(DTH),
NPOAYKTHI X NepepaboTku (OEH3HUH), UX POJIb B OBITY U MPOMBILIUIEHHOCTH

[epBoHauasbHBIE MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COSMUHEHHSIX
yriepona (MeTaH, 3TaH, ATWICH, AaleTWICH, JITaHON, TJIHIEPUH, YKCyCHas

kuciora). [loHsTHE O OMOJOTMYECKM BAaKHBIX BEIIECTBAX: JKUPAX, OenKax,



7.1
7.2
7.3

YIJIEBOAAX — M UX POJIM B )KM3HU YEJIOBEKA

PacuéTer:

o popMysiaM XUMHYECKUX COSTUHEHUI

Macchl (MaccoBOi) 1O PaCTBOPEHHOTO BEIIECTBA B PACTBOPE

10 XUMHUYCCKUM YPABHCHUAM
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