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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOIO o00IIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yjbTaTaM OCBOEHUSI OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (henepaabHON paboueii MporpaMMbl BOCIIUTAHUS
U C Y4€TOM KOHIENIMH TpPernojaBaHus ydyeOHOTo mnpeameTa «XuUMHUA» B
oOpazoBaTeabHbIX opraHu3amnusax Poccuiickoit depeparuu.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENAX, OOIeH cTpaTeruu
oOy4eHHs, BOCTHTAHHS ¥ Pa3BUTHUA OOYYAIOIMIMXCS CPEICTBAMHU Y4eOHOTO
npeaMera, YCTAHABIINBAECT 00s13aTeNbHOE MPEIMETHOE coAepKaHue,
MpEeAyCMaTPUBAET PACIPENECICHUE €ro Mo KiaccaM M CTPYKTYPUPOBAaHHUE IO
pa3ienaM M TeMaMm IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YUYCHHMS XUMHU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOro Mpollecca, BO3PACTHBIX
OCOOEHHOCTEW O00ydYarolmuxcsi, ONpeaeNsieT BO3MOXHOCTH TMpeaMeTa s
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTebHON
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30oBaHMs, a TaKKe TPEOOBaAHUN K
pe3yiibTataMm 00y4YeHHUs] XUMUU Ha YPOBHE 1ieJIed U3yYeHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATEILHON JEATETbHOCTH O0O0yYaromerocs MO OCBOCHHIO
y4eOHOTO COJIepKaHUSI.

3HaHMEe XWMHH CIIYKUT OCHOBOM JUisi (POPMHUPOBAHUS MHPOBO33PECHUS
oOyy4aroIierocsi, ero MpeACTaBICHUN O MaTepPUATbHOM E€JUHCTBE MHpPA, BAXKHYIO
poJib UTparOT (POPMUPYEMbIE XUMHUEH MPEACTABICHUS O B3aWMOIPEBPAIICHUSX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O IMyTAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOU U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHne xumuu:

CIOCOOCTBYET  pealiM3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
oOy4arolmmxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOW  y4eOHOM  JIesITEIbHOCTH,
OKCIIEPUMEHTANIbHBIX M MCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQJbIBAET OCHOBBI
LETOCTHOTO B3IJIsia HA €JUHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YUarOIINXCS;
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CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHSI K €CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K MIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTMYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlanHble HampaBlieHUS B OOYYEHMHM XHMMHHM OOECNEYMBAIOTCS CHEIU(pUKON
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 0Opa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl IMMEPBOHAYAIBHBIX MOHSATHUI XUMUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUI
OPraHUYECKON XUMUH.

CtpykTypa coaepkaHHs MPOTpaMMbl IO XUMHUH CHOPMHUpPOBAHA HA OCHOBE
CUCTEMHOTr0 Inoaxoaa K €€ m3ydeHuro. ConepkaHue CKIaIbIBa€TCS U3 CHCTEMBI
IOHATUH O XUMUYECKOM IEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUI O XUMHUYECKON
peakuuu. OO€ 53TH CHUCTEMBI CTPYKTYpPHO OPraHHU30BaHbl 0 MPUHIIHILY
NOCJIEIOBATEIBHOTO PAa3BUTHUS 3HAHUI HA OCHOBE TEOPETHUECKHUX IMPEICTaBICHUI
Pa3HOrO YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnognyeckoro 3akona /. 1. MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMUHU;

— YUYEHHUS O CTPOEHUHU aTOMa U XUMUYECKOM CBA3H;

— TpelacTaBlieHUd 00 3IEKTPOJUTHUYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

Teopernueckne 3HaHUS PAacCMATPUBAKOTCS HA OCHOBE SMIIMPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENIBHO OT OJHOTO
YPOBHS K IPYTOMY, BBITIOJIHSS (PYHKIIMU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHUS U BO3MOKHOCTEH MPaKTUYECKOTO MPUMEHEHHUS U MOJYyYEHUS U3y4aeMbIX
BEILIECTB.

OcBoeHue TMporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHUPOBAHUIO
MIPEACTABIICHNUS] O XMMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CUCTEeMHOM MPUPO/Ibl, IEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOAaM
NO3HaHUA B Hayke. M3yuyeHue XUMUU MPOMCXOAMT C MPHUBJICYEHUEM 3HAHUU U3
paHee M3yYEeHHBIX Y4eOHBIX npeameToB: «Okpyxaromuii mupy», «buomnorus. 5-7
KJIacCh» U «Pu3muka. 7 Kiacey.

[Ipy wu3yuyeHUM XUMHUHM TPOUCXOAUT (POpMHpOBaHME 3HAHWM OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEeIIbHOCTH YEJIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYPHI. 3a/1aua
y4eOHOTO TMpeaMeTa COCTOUT B (DOPMHUPOBAHUN CHCTEMbl XUMHUYECKUX 3HAHUN —
BOKHEUITUX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MMOJIO0KEHUN, JOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOT0 XapaKTepa, s3blka HAyKH, B MPUOOLIEHUU K
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Hay4YHbIM METOJAaM MO3HAHUS MPU U3YUYEHHH BEUIECTB U XMMHYECKUX PEaKIUi, B
(GbopMUPOBAHUY U PA3BUTHU TTO3HABATEIBHBIX YMEHHUM U UX IPUMEHEHUH B YUEOHO-
MO3HABATEJIbHOM U y4eOHO-UCCIEN0BATENbCKON JIEATEIbHOCTH, OCBOCHUH MPABHII
0e30macHOro 00pallleHus ¢ BEIIECTBAMH B MTOBCEIHEBHOM JKU3HMU.

[Ipy M3yyeHMU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (GOpMHpOBaHHE WHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY TNPUHATUIO PELICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOy4YeHUST Ha CHCTeMaTH4ecKoe MpUOOIIeHUE
oOydaromuxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAYyYHBIM
METOJlaM TO3HaHMs, (HOPMUPYIOIMIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yclioBUil, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YUaOIUMHUCS
OMbITa PAa3HOOOPA3HON NEATENLHOCTH, IMO3HAHMS M CaMOIO3HAHUA, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHLIUI), UMEIOIIUX YHHBEPCAIBHOE 3HAYEHUE IS
Pa3IUYHBIX BUJOB JI€ATEIbHOCTH;

— (¢opmupoBanue o0med (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
IPaMOTHOCTH, B TOM UHUCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYXaIOIIEr0 MHpA, MCHOJIb3Yysl 3HAHUS W OMbBIT, MOJYYEHHbIE MPU H3YYECHHUH
XUMUH, IPUMEHSTh UX MPU PEIICHUH TPOOJIEM B IOBCETHEBHOM KU3HU U TPYAOBOU
NEATEIbHOCTH;

— (QopmupoBaHue y O0OydaloolUXCs T'YMaHUCTHYECKHX OTHOIIEHUH,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HaHUW U1 BBIPAOOTKH 3KOJIOTUYECKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTUBAIIMM K OOYUYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOEGHMSI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpY Mpo(uisi U HANPABIEHHOCTH JaIbHEHIIEro
oOyueHus.

O011ee ynco 4acoB, OTBEAEHHBIX AJII U3YUEHHS] XUMUU Ha YPOBHE OCHOBHOTO
oOmero oOpazoBanus, coctaBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJen0), B 9 kiacce — 68 yacoB (2 yaca B HEZICIIO).
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COJAEPKAHUE OBYUYEHUA

8 KUIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4Y€JIOBEKa. XUMHSI B CUCTEME HAYK.
Tema u BemecTtBa. PU3WYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHE
BellecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zeseHus cMecei.

ATOMBI W MOJIEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTbie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumunyeckasi popmyia. BaleHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cocTaBa BemlecTB. OTHOCHUTENbHAsE aTOMHasi macca. OTHOCUTENbHAs
MOJIEKYJIIpHas Macca. MaccoBast J0J1s1 XMMHUYECKOTO 3JIEMEHTA B COEAMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHast Mmacca. B3auMocCBsI3b KOJIMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiecTBa. Pacu€rel mo ¢dopmynam
XUMHUYECKUX COCIMHEHU.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHHs Macchl BelIeCTB. XuMudeckue ypaBHeHHs. Kiaccudukanus
XUMUYECKUX PEAKIUH (COETUHEHUS, PA3I0KEHNUS, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKON MMOCYJ0M, NMpaBUiIaMHu paboThl B JabopaTtopun U
npuéMaMu oOpalieHust ¢ JJabopaTOPHBIM 00OPYJOBaHUEM, U3YyUEHHE U ONKCAHUE
bu3nUecKkux CBOWCTB 00pa3lOB HEOPTaHUYECKHX BEIIECTB, HAOIOJACHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIEHUE W KOHACHCALMS BOJAbI) U XMMHUYECKUX (FOpEHHE CBEYHM, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJia C KUCIIOTOMN) SIBJIICHUN, HAOMIOACHHUE U
OMMCAaHWE MPU3HAKOB IMPOTEKAHUS XMMHUYECKUX peakiuil (pa3ioKeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (II) npu HarpeBanuu, B3auMoieicTBHE *kene3a ¢ pactBopoM cosd meau (II),
U3Y4YEHUE CIOCOOOB pPA3EIICHHs] CMECEH: C MOMOILIbI0 MAarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNUE OUYUCTKH MOBAPEHHOMN
CONMM, HaONIOGHHE W  ONHMCAHWE  PE3yJIbTaTOB  MPOBEACHUS  OIBITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUsl MAacChl, CO3/JaHHE MOJEJEH MOJIEKYJI
(I1IapOCTEePKHEBBIX ).

BaxHelue npeacTraBuTe M HCOPraHUYECKHUX BELIEeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — aneMeHT M mpocroe
BenlecTBo. Haxoxxaenuwe kuciaopoga B NOpupoje, (U3HUecKue M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuabl. [Ipumenenune kucinopoaa. CrnocoObl
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MOJIYYCHHUST KUCIopoJa B J1abopaTopuu W TPOMBIIUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MOAUGUKAIISA KACIOPOaa.

TennoBoit 3¢h¢heKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojb W METaH. 3arpsi3HEHUE
BO3/lyXa, YCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOsI.

Bonopon —snemeHT u npoctoe BenecTBo. Haxoxnenue Boiopoaa B mpupoe,
bu3nYecKue 1 XUMUYECKHE CBOMCTBA, IPUMEHEHHE, CTIOCOOBI MoTydeHus. Kuciotsr
Y COJIH.

Monspabiii 00bEM razoB. Pacd€Thl M0 XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma kak pactBoputesib. PacTBOpEI.
HaceplllieHHbIe M HEHACBIIIEHHBIE PacTBOPhI. PacTBOpUMOCTH BEHIECTB B BOJIE.
MaccoBasi 1071 BellecTBa B pacTBOpe. XUMHUUYECKUE CBOKMCTBA BOABL. OCHOBAHUS.
Ponp pacTBOpOB B IpUpoJZie U B KU3HU 4yesioBeka. KpyroBopot Boabl B MPUPOJIE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
OKCUJIOB:  cojeoOpasyoiniue (OCHOBHBIE, KHCJIOTHBbIC, aM@OTEepHbIE) U
HecosneoOpazyronme. Homenknatypa oxcugoB. Dusnueckue M XUMHUYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnune okcuaos.

OcHoBanusi. Kimaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HoMeHknarypa ocHoBaHnid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [losryueHrne oCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenkiarypa kucior. dusudeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctm meramnoB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Comu. Homenknatypa coseil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenue cosen.

['eHeTnyeckas CBSI3b MEXKY KJIaCCAaMU HEOPTAaHUYECKUX COEAUHEHU.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE ONPEIECIICHUE CONECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOWMCTB KHUCIOpPOJa, HAOIIOICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBHUS BO3HMKHOBEHUS U
MpeKpaIieHus ropeHus (rmokapa), 03HakKoMJIEHUE ¢ 00pa3IiaMu OKCHUI0B U OITUCAHUE
WX CBOWCTB, TMOJy4YeHUE, COOMpAaHHE, pACMO3HABAaHUE W M3YYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3auMo/iericTue Bojgopoaa ¢ okcuaom meau (1) (BozsmoxxHo
MCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), HAOIIOIeHE 00pa31I0B BEIIECTB KOJIUYECTBOM
1 Momb, ucclemoBaHHE OCOOEHHOCTEH pPAcCTBOPEHHs BEIIECTB C Pa3TMYHON
pPacTBOPUMOCTBIO, TPUTOTOBIICHHE PACTBOPOB C OMNPEICIEHHON MAacCOBOM aoJien
PacTBOPEHHOIO BEIIECTBA, B3aUMOJEHCTBHE BOJIbI C MeETa/UlaMH (HAaTpuUeM U
KaJIbllueM) (BO3MOXXHO HCIIOJIb30BaHUE BHUJEOMATEpUANIOB), HCCIIEAOBaHUE
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00pa3I0B HEOPTAHNMUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIOICHUE U3MEHEHHUSI
OKpAaCKHU HHIMKATOPOB B PACTBOPAX KUCIIOT U IIEI0YEH, N3YUYEHNE B3aUMOACHCTBUSA
okcuna meau (II) ¢ pacTtBOpoM cepHOM KUCIOTHI, KUCIOT ¢ METajulaMu, peakiui
HEUTpaJIN3aly, IOJYyYEHUE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHME OIHOTO
MeTajula IpyTruM U3 PacTBOPA COJIM, PEIICHNE dKCIIEPUMEHTAIBHBIX 33]a4 10 TEME
«BakHeume Ki1acchl HEOPTaHUYECKUX COCTUHEHUI.

Ilepuoguvecknii 3axkoH u Ilepumoamyeckasi cucreMa XHMHYECKHX
iemeHnToB JI. U. MenaeneeBa. CtpoeHne aroMoB. XUMHYECKasl CBS3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble MOMBITKM KiIacCU(UKALMM XUMUYECKUX 3JeMeHTOB. IloHsTHe O
IpyIIax CXOJHBIX 3JEMEHTOB (IIEJOYHBIE M IIEJIOYHO3EMEIBHBIE METAJLIbL,
raJIOT€Hbl, THEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yloT aMPOTEepHBIE OKCHIBI
Y TUJIPOKCHUIBL.

[Tepunonnueckuii 3akoH. [lepuonnueckast cuctemMa XMMHUYECKUX 3JIEMEHTOB /1.
N. Menpneneera. KopoTkonepuoanas u JiauHHonepuoaHas popmsl [lepuognueckoi
cucteMbl xumudeckux snemeHToB Jl. M. Menpeneea. Ilepuonsl u rpyrmisl.
PU3NYECKAN CMBICII ITOPSAAKOBOIO HOMEPA, HOMEPOB IEPUOAA U TPYIIIHI AIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sep. M3oTonsl. DnekTpoHsl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI04eK aTroMoB mepBbiXx 20 XMMHYECKHX  3JIEMEHTOB
[lepnognueckon cucremsl [[. M. MenaeneeBa. XapakTepuCTHKa XUMHUYECKOTO
AJIEMEHTA T0 ero noyoxeHuto B [lepuoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYyNIIaM U IEPUOIAM.

3nauenue [lepuoauueckoro 3akoHa u [lepruoanyeckoil CUCTEMBI XUMUYECKUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W mnpaktuku. [[. V. MenneneeB — yd€Hbld U
rpaKJaHuH.

Xumnyeckasi cBs3b. KoBaneHTHass (HOJSpHAsT W HEMOJIIpHAs) CBS3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucieHus.  OKHCIIMTENIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iponiecchbl OKMCIIeHNs U BOCCTaHOBIIEHNS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpa3lOoB BEIIECTB METAJUIOB M HEMETAJUIOB, B3aWMOJEWUCTBUE
TMJIPOKCHJA LMHKA C pacTBOPaMU KHCIOT M IIEJIOYEH, MPOBEIAECHHUE OIBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBI  OKUCIWUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropenue, peakiiy pa3ioKeHUs], COSTUHEHU).

Mexcnpeomemmnoie ceazu

Peanuzanuss MeXIpeAMETHBIX CBS3€M NMPU HM3YyYEHWH XMMHM B § Kiacce
OCYILIECTBIISIETCS 4e€pe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
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NOHATUH, TaAK W MOHITHUH, SIBISIOIIUXCS CUCTEMHBIMU JJI1 OTACIIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TOHATHSA: HAY4YHBINH (DaKT, TMIOTE3a, TEOpHS,
3aKOH, aHallu3, CHHTE3, Kiaccudukanusi, MNEePUOJUYHOCTb, HAOJIOJCHUE,
AKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@du3uka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJINU]I, U30TOIIBI,
PaZOaKTUBHOCTh, MOJIEKYJA, 3JEKTPUYECKUM 3apsil, BEIIECTBO, TEIO, OOBEM,
arperaTHOe€ COCTOSIHME BEIeCTBa, Ta3, (QPU3MYECKHE BEIIUYUHBI, EIUHUIIBI
U3MEPEHUS, KOCMOC, IUTaHETHI, 3BE311bI, CONHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAITbI, TOPHBIE TIOPOIBI, TOJIE3HBIC
MCKONAEMBbIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KITIACC

BeiecTBo U XuMHYecKasi peakius

[lepnognueckuii 3axoH. [lepuoanueckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHUU CBOMCTB
XUMHYECKUX DJIEMEHTOB IEPBBIX TPEX NEPUOIOB, KNS, KA U UX COCTUHEHUN
B COOTBETCTBUM C IIOJIOKCHUEM DJJeMEHTOB B [lepuonnueckon cucreme u
CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHIBI XUMWYECKOW CBSI3U. THIBI KPUCTAIIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMUYECKOH CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K Pa3jIM4YHbIM KJIaccaM HEOPraHMYEeCKHUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Krnaccudukanusa XuMUYecKUX peakuuid Mo pa3andyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, Mo
U3MEHEHUIO CTETEHEeNW OKHMCIEHUS XUMHUYECKHX 3JIEMEHTOB, 0 OOpaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U SHIAOTEPMHUUECKUE PEAKIUHU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[TonsiTue 0 ckopocTH xumuyeckoil peakuuu. llonste 00 oOpaTUMBIX H
HEOOpaTUMbIX XMUMHUYECKUX peakiusax. [IoHATHE O TOMOr€HHBIX M I'eTepOTreHHBIX
peakuusx. [lonsarne o karamuse. [IoHsTHE 0 XUMHYECKOM paBHOBeCUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAKIUU U TMOJOKEHUE XUMUYECKOTO

paBHOBECHS.
OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJICKTPOHHBIM  OajnaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHOU peaKuuu. CocraBiieHue YpPaBHEHUU

OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMd C  HWCIOJB30BAaHWEM  METOJa
AIIEKTPOHHOTO OajaHca.
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Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHTHI.
Karnonbl, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMHU
xuMuueckoil cBsa3u. Crenenp qucconuanuu. CUIbHBIC U CIIA0bIe 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEaKIUi HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALUY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHATHE O THApONIM3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTasioB (rpadura M anmaza), CIOXKHBIX BELIECTB
(xopuaa HaTpus), UCCIAEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICHCTBUS  pa3iM4YHBIX  (PAKTOPOB, HCCIEAOBAHHUE  DIEKTPOIPOBOIHOCTHU
pPacTBOPOB BEILIECTB, ITPOIECCa JUCCOLMALIMHI KHCIIOT, IIEJI0YEH U cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, HIUTIOCTPUPYIOLINX
NPU3HAKK TMPOTEKAHHMsS] peaKkuil HMOHHOro oOmeHa (oOpa3oBaHHME OcCajka,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJIbI), OIBITOB, WJUIFOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIMil (FOpEeHUe, pEeaKkuu pas3lIoKeHUs,
COCUHEHMSI), paclO3HABAHME HEOPraHMYECKHX BEUIECTB C  IOMOIIbBIO
KaUuEeCTBEHHBIX PEAKLIHU HAa NOHBI, PEIIEHUE AKCIEPUMEHTAJIBHBIX 33/1a4.

Hemeranibl 1 MX coeiMHEHUSA

OOmass xapakTepucTuka rajioreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEeHU OKucieHus. CTpoeHrne U (U3NYECKUEe CBOWCTBA MPOCTHIX
BEILIECTB — TAJIOT€HOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEMeTaJlaMH, uiesnodamu). Xiopoonopod. ConsHas KHUCIIOTa,
XMMHUYECKME CBOMCTBA, IIOJNy4YeHUE, MpuMeHeHue. JlelictBue xjgopa U
XJIOPOBOJIOPO/Ia Ha OPTaHU3M 4YeJioBeKa. BakHelume X10puabl U UX HAX0XKICHUE B
IPUPOJE.

Oo6mast xapaktepuctuka snemMeHToB VIA-rpynmbei. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U cepbl. AJUIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoilcTBa cepbl. CepoBOIOPO, CTPOCHUE, (PUBHUYECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTaBUTENN KHUCIOTHBIX OKCHIOB.
Cepnas kucnoTa, pU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIMe KaK MPeACTaBUTENS
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKlMH, JISKAIUe B OCHOBE
IMPOMBIIIUIEHHOTO CHOco0a MOMy4YeHUsi CepHOM KucaoThl. [Ipumenenue cepHoit
kuciaoTbl. COJMM CepHOM KHUCIOTHI, KayeCTBEHHAsl peaklus Ha CyJb(haT-HuoH.
Haxoxnenue cepbpl M €€ COCNMHEHUNW B TPUPOJIE. XUMHYECKOE 3arpsi3HEHUE
OKpPYXaloIlel Cpelbl COECOUHEHUSMHU Cepbl (KUCIOTHBIE JOXKAM, 3arpsA3HEHHE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPAIEHHUS.
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OOmast xapakTepucTuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHCIIEHUA. A30T, paclpOCTPaHEHHUE B MPHUPOJE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoje. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOMydyeHue U npuMeHenue. Cou aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ MoidyuyeHHe, (GU3NYECKUEe U XUMUYECKUE
CBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenupUIecKue).
Hcnonb3oBaHuEe HUTPATOB U COJIEH aMMOHHUS B KAYECTBE MUHEPATILHBIX YI0OpEHUH.
XHUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIIOTHBIE
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIC
monupukammu pochopa, guszndyeckue u xumuueckue cporctsa. Okeun docdopa
(V) u dochopnas kucimora, HU3NIECKUE W XUMHUYCCKHE CBOWCTBA, IMOTy4YCHUE.
Hcnonp3oBanue ¢pocdaTtoB B KaUECTBE MUHEPAIbHBIX YA00pEHUH.

OOmast xapakTepucTuka 31eMeHTOB [VA-rpynnbsl. OcoOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTE€PHbIE CTENIEHN OKUCIEHUS. Y TIIEpO/1, ATTIOTPOIHbIE MOIU(DUKALUY,
pacnpocTpaHeHUE B MPUPOAE, PU3NUECKHE U XUMUYECKHUE CBOMCTBA. ACOpOLIHS.
Kpyrosopor yriepoga B mnpupoge. Oxcuubl yriepoaa, ux (uU3MYecKue u
XUMUYECKUE CBOMCTBA, JEHCTBUE HA JKUBBIC OpPraHuW3Mbl, [OJy4YEHUE U
IpUMEHEHHE. DKOJIOTHYECKUE MPOoOJIeMbl, CBSI3aHHbIE C OKcuaoM yriepoaa (IV),
TUIIOTE3a TJIO0AJTBHOTO MOTEIUICHUS] KJIMMaTa, MapHUKOBBIM 3¢ dexT. YronbHas
KHCIIOTa U €€ COJM, UX (PU3NYEeCKHe U XMMHUYECKHE CBOMCTBA, MOJYyYEHHE U
npumeHenue. KavecTBeHHass peakiusi Ha KapOoHaT-woHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, METUIIUHE, IPOMBIIIJIEHHOCTH U CEILCKOM XO03SIMCTBE.

[TepBoHaUaNbHBIE TTOHATHSL 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriepoja (MeTaH, 3TaH, TUJIEH, alleTUJICH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbple HMCTOYHUKU YIJIEBOAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
MPOAYKTHI WX TmepepaboTku (O€H3WH), UX POJIb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
poJiMi B JKM3HM 4eJoBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHWYECKUX COETMHEHUM.

KpeMHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, NOJyYCHHE H
npuMmeHenue. CoequHeHus KpeMHus B mpupoje. O01ue npeacTaBieHus o0 OKCH e
kpemaus (IV) u xpemaueBoii kucinore. CHIIMKATHI, UX HCIIOJb30BaHUE B OBITY, B
IPOMBIIIUICHHOCTU. BaxkHelre cTpouTeNnbHble MaTepualbl: KepaMHKa, CTEKIIO,
IeMEeHT, OeToH, kene300eToH. I[IpobOsembl 0€30mMacHOrO  MCIOJIL30BaHUS
CTPOUTEIHHBIX MAaTEPHAJIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4YeHHe 00pa3loB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJSTHOW KHCIIOTHI,
MPOBE/ICHNE KAU€CTBEHHBIX PEAKIUMi Ha XJIOPUJ-MOHBI U HAONIOCHUE MPU3HAKOB
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WX TIPOTEKAHWsI, OIBITHI, OTPAKAIOINE (PU3NUECKHE U XHUMHYECKHE CBONCTBA
TraJlOr€HOB M WX COEIWHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHUE TIpoliecca O0YTIIMBaHUs caxapa Mo JeUCTBUEM KOHIEHTPUPOBAHHOMN
CEpHOM KHCJIOThI, U3YyUYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IIPOBE/ICHHE KAYECTBEHHON PEaKIMU Ha CyJb()aT-uOH U HAOIIOJACHUE ITPU3HAKa €€
MpPOTEeKaHUs, O3HAKOMJIEHHE ¢ (DU3UYECKUMU CBOWCTBaMH a30Ta, ¢ochopa u ux
COEJIMHEHU (BO3MOXKHO HCIIOJIb30BAHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
u ¢dochopHbIX yaoOpeHul, nojsydyeHue, coorpanue, pacrno3HaBaHUE U U3YUYCHHE
CBOMCTB aMMHakKa, NPOBEIACHUE KAYECTBEHHBIX PEAKIUM HA HOH aMMOHHUS U
dbochaT-noH W W3yUYCHHE TPU3HAKOB WX TNPOTCKAHUS, B3AUMOJCHCTBHUE
KOHIIEHTPUPOBAHHONW a30THOM KHUCJIOTHI C MEIbI0 (BO3MOXHO HCIIOJIb30BAaHUE
BHUJICOMATEPUAIIOB), HM3YYEHUE MOJEIEH KPUCTAJUIMYECKUX PEIIETOK anmasa,
rpadura, (yiepeHa, O3HAKOMIICHHE C MPOILECCOM aJICOPOLIMU PacTBOPEHHBIX
BEIIECTB AKTUBHUPOBAHHBIM YTJIEM M YCTPOMCTBOM IMPOTHUBOTA3a, MOJIyYCHHE,
coOupaHue, pacro3HaBaHWE M U3YYEHUE CBOMCTB YIJIEKMCIIOTO Ta3a, MpPOBEACHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYEHHUE MPU3HAKOB MX
MPOTEKAHMS, O3HAKOMJIEHME C TMPOAYKIMEH CHJIMKATHOW MPOMBIIIJIEHHOCTH,
pPEIICHUE SKCIIEPUMEHTAIBHBIX 33/a4 Mo TeMe «BaxHehlne HeMeTaulbl U UX
COCTUHEHUSD).

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKa XUMHUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux noyioxkeHuss B llepumommueckon cucreme xumuyeckux diaemeHtoB . U.
MenaeneeBa u ctpoeHus atoMoB. CTpoeHue MeTaiuioB. MeTtammyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJEKTPOXUMUYECKHUH  pAX
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocoObl TIONTydeHUs: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CHOCOOBI 3aIUTHI UX 0T KOppo3uu. CriiaBsl (CTallb, UyTYH, JIOPATIOMUHUN, OpOH3a)
U UX IPUMEHEHHE B OBITY U MIPOMBIILICHHOCTH.

[[lenounple MeTamibl: nonokeHue B [leproanyueckoil cUCTEME XMMUYECKUX
anemeHToB . 1. MenaeneeBa, CTpO€HHE MX aTOMOB, HAXOXJIECHUE B MIPUPOJE.
duznyeckre ¥ XMMHUUECKUE CBOMCTBA (HAa mpumMepe HaTpusi U Kanus). OKCUIbl U
TUAPOKCUILI HaTpusi W Kauus. [IpuMeHeHHe IIeIOYHBIX METAUIOB U HX
COEJIMHEHUM.

[Ilenoyno3eMenpHbIE METAUIBl MAarHUM W KaJbLUWM: TIOJIOXKEHUE B
[Tepunoanueckoit cucreMe xumudeckux 3siemeHToB 1. 1. MenaeneeBa, ctpoeHue ux
aTOMOB, HaXOXJIeHUE B pupojie. PU3nUecKkue U XUMUYECKHE CBOMCTBA MarHusi U
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KaJiblusl. BaxkHeiiine coeiuHeHus! Kanblus (OKCUI, TUAPOKCUI, coin). ZKECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmnroMuHUNA: TosioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenpgeneeBa, CTpOEHHE atoma, HaXOXICHUE B Ipupojie. Pusnyueckue u
XUMHUYECKUE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHIA U THAPOKCUA
ATIOMUHHSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MeHneneeBa, CTpOEGHHE aToMa, HAaXOXAeHuWe B mnpupoae. Ddusznueckue u
XUMHUYECKUE CBOMCTBA *kene3a. OKcuibl, TuApOKCH bl U comu xxenesa (1) u xxenesa
(IIT), ux coctaB, CBOMCTBA U MMOJyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C oOpaslaMy METAUIOB W CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBaMH, H3yYECHHE PE3yJIbTATOB KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MTPOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  KCMOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPHU3HAKOB  MPOTEKAHUs
KaueCTBEHHBIX PEaKIIUi HAa UOHBI: MarHus, KaJIbIIUs, aTIOMUHMS, ITMHKA, skere3a (1)
u xenesa (III), menu (II), HabGmromeHHMEe W omHMCcaHUE IPOIECCOB OKpAIMBAHUS
MJJaMEHH MWOHAMU HATpusi, KaJlusl U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIeJ0BaHUE aM()OTEPHBIX CBOMCTB TUAPOKCHUIA ATTFOMUHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTANIBHBIX 3a7a4 Mo Teme «Baxnelmue
METAJUJIbl K KX COCIUHEHHUS.

XuMHS M OKPYXKAKOLIAS cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
WCIIOJIB30BaHUE BEILIECTB M XUMHYECKUX peakiuil B ObiTy. [lepBas momotb npu
XUMHUUYECKUX 0KOrax M OTPABIICHUSIX.

XUMHUYECKOE 3arps3HEHHE OKpYyKarolieh cpenbl (MpeaesibHas I0mycTHMas
KOHLeHTpanus BeuecTs, aainee — [1JIK). Poias xumMun B pemieHn 3KOJI0rHYeCKUX
npooem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mesricnpeomemnpwle céasu

Peanuzanusi MEXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHUH, SIBISIONIUXCS CUCTEMHBIMU ISl OTAEJIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.
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OOmue ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAYYHBIM (DAKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJIEib, SBICHUE, IapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusuka: MmaTepusi, aTOM, MIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH/]I, H30TOTIHI,
pPaliOaKTUBHOCTb, MOJICKYJIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJYPOBOJHUKU, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHoe COCTOSTHHE BEIIECTBA, Ta3, PaCTBOP, pACTBOPUMOCTH, KPUCTAIITNICCKAs
pemérka, CruiaBbl, (PU3MYECKHE BEIMYWHBI, CAUHUIIBI W3MEPEHUS, KOCMHUYECKOE
IIPOCTPAHCTBO, IJIAHETHI, 3BE31b1, COTTHIIE.

buonorus: ¢dortocunHTe3, npixanme, Omocdepa, IKOCUCTEMA, MHHEPATLHBIC
yAOOPEHMS, MUKPO3JIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIHHBIC BEIICCTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAITbI, TOPHBIE MIOPO/IbI, OJIE3HbIC
HCKOIIaeMbI€, TOTLJIMBO, BOJIHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COL[MOKYJIBTYPHBIMHU M JYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMHU, IPUHSTBIMU B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIA3AIUN 00YYarOITUXCSl.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBAaTbCS ~CHUCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAlUN W
pacCIIMPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpUOTHYECKOTr0 BOCTIMTAHMS

LIEHHOCTHOT'O OTHOIIECHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAUI0, NMOHWMAaHUWS 3HAYEHUS XUMHYECKOM HAyKH B KHA3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOU HHGpOpMaIHe o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpA U OOIIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHMSA:

IPEJICTABJICHUS] O COLMAIBHBIX HOPMax M IMPABUAJIAX MEXKIMYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM, Y4EOHOMCCIIEA0BATEIbCKOM, TBOPUECKOM U IPYTUX BUAX IS TEIIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JAEATEILHOCTH MPU BBIIOIHEHUU
y4eOHBIX, TMO3HABATEIbHBIX 3aJlayu, BBIMNOTHEHUH XHUMHUYECKHX SKCIIEPUMEHTOB,
CO37[aHUH YUYE€OHBIX MMPOEKTOB, CTPEMIICHHSI K B3AUMOIIOHUMAHUIO ¥ B3aMMOIIOMOIIIH
B MPOIIECCE ATOM yueOHOM AeSTENHHOCTH, TOTOBHOCTH OIEHWBATh CBOE MOBEJICHUE
M MOCTYNKH CBOMX TOBApUIIEH C MO3UIMH HPABCTBEHHBIX M MPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MOCIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO PA3BUTHs HAYKU U COCTAaBIISIOLIME
OCHOBY I TIOHUMAHUS CYIIHOCTH HAyYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IOJIYYEHHE HOBBIX 3HAHUU I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHON, MHGOPMAIIMOHHON M YUTATENbCKOW KYJbTYpPHI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMM TEKCTaMM, CIPABOYHOU
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JUTEPATYpPON, MOCTYMHBIMA TEXHUYECKHMMH CPEJACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYECHHMIO M TIO3HAHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TIPOEKTHOM M HCCIIEIOBATEIbCKON
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBbIM 00pa3 >KU3HU, OCO3HAHUE MOCIEJICTBUA U
HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aTKOTOIsI, HAPKOTUKOB, KYpEeHUs),
HEOOXOJAMMOCTH COOJIONIEHUS TIPaBWJI OE30MacHOCTH TMPU  OOpAIICHUH C
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHOMN KU3HU;

5) Tpy10BOI0 BOCIIMTAHMSI:

MHTEpEC K MPaKTUYECKOMY M3yUEHUIO TTpodeccuii u TpyJia pa3inyHOro poja,
YBOXKEHHE K TPYAY U pe3ybTaTaM TPYI0BOM AESTEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUS  TMPEAMETHBIX  3HAaHMM 1O  XHMMHHM, OCO3HAaHHBIA  BBIOOP
WHJIMBUAYAJIBHOU TPAECKTOPUHU MPOJIOHKEHUsT 00pa30BaHUsl ¢ YUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEnHOU MpodecCuoHaTbHON AESTENHHOCTA U Pa3BUTH HEOOXOAUMBIX YMEHUM,
TOTOBHOCTH aJalITUPOBATHCS B MTPOGECCUOHAIBHOU CpeIe;

6) K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIICHHE K MTPUPOJIE KaK UICTOUYHUKY JKU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHMS, IOHMMAaHUE LEHHOCTH 3JI0POBOrO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NYECKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOIOICHUS
MpaBuJI 0€30MacHOTO MOBEICHUS TIPU pabOTe ¢ BEIIECTBAMHU, a TAKKE B CUTYaIIHSIX,
YIPOXKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATH 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEOH, ISl TOBBIILICHUS
YPOBHSI  DKOJIOTMUECKOW  KYJbTYphbl, OCO3HAHUS TJIOOAJTBLHOIO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTEeH UX PEIICHHS MOCPEICTBOM METOJ0B XUMUHU,
AKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCSI UM B MO3HABATEJIbHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX PpE3yJIbTATOB BBIJICISIOT 3HAYUMBIC IS
dbopMHpOBaHUST MUPOBO33pEHUS O0IIIEHAYYHBIC TIOHSTHS (3aKOH, TEOPHsI, TPUHITHTI,
rumnore3a, (akT, CHUCTEMa, TMPOIECC, DKCIEPUMEHT U JIPYroe.), KOTOpbIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUYEOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HAHUW W3 ITUX MPEeaAMETOB (OPMHUPOBATH MPEIACTABICHUE O 1EIOCTHOMN
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HAyYHOW KapTHMHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO YYEOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKKA, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINNKA XUMHUYECKUX BEIIECTB W XHMHUUYCCKHX PEaAKIUH,
yCTaHaBJIMBATh MPUUYMHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKHUE PACCYXIEHUS (MHAYKTHUBHBIC, JICIYKTUBHbBIC, [0 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIpOIECCEe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE TIPEACTABICHUS —
XUMUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaTh CYIICCTBEHHbIC
MPU3HAKUA U3y4YaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUM,
BBIBJIATE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBICHUSX.

ba3oBble ucciie1oBaTe/IbCKHe AeiCTBUS:

YMEHHE HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KaueCTBE HHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI /ISl (JOPMUPOBAHUS TUIIOTE3BI IO TIPOBEPKE
MPAaBUJILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HalIaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro Pe3yiabTaT, PopMyaupoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yjibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nunpopmanueii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJIOB M ()OPM IPEACTaBIEHUS, MOJydaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEpKaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;
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yMEHHE MPUMEHSITh PA3UYHbIE METOABl U 3aMpOChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
00JaCTH  MCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOM aKTUBHOTO HCIIOJIb30BAHUS PA3JIUYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YyMEHUE UCIOJIb30BaTh MW aHAJIM3UpOBaTh B IIpoliecce Y4yeOHOM U
UCCJIEI0OBATENCKONU JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
CpEBbL.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

YMEHHMsI 3a]1aBaTh BOIPOCHI (B X0OJ€ AUaora v (WIin) TUCKYCCUH) IO CYILECTBY
oOcyxnaeMoi Tembl, (POPMyIMpOBaTH CBOU TMPEIJIOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHUS  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTax; JEJaTh MPE3CHTALUIO
PE3yJbTAaTOB BBINOJHEHHUS] XMMHUUYECKOTO SKCIIEpUMEHTa (1a00paTOpHOro OIbITa,
nabopatopHOi pabOThI O UCCIIEA0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAaMU B COBMECTHOMH
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJEeM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COTJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpPCAJbHbIE Y4eOHbIe NeHCTBHA:

YMEHHE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl yYeOHbIX U
MTO3HABATENBHBIX 33/1a4, CaMOCTOATENIIBHO COCTABJIATh WA KOPPEKTUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJ[yYEHHUS! HOBBIX 3HAHHU 00 M3yuyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUIX,
OLIEHUBATh COOTBETCTBHUE IOJYYEHHOTO PE3yJIbTaTa 3asBJICHHOM LIEJIH, YMEHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIPEIJIaracMbI€ B YCIOBUHU 3aJaHUN.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe nmpeaMETHBIX pe3yJbTAaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMon,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAy4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI
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NEUCTBUN, crnenupuIecKkue [ TNpeAMETHOW obmacth «XUMHS», BUIBI
JEATeIbHOCTH 1O  TMOJYyYEHUI0 HOBOIO 3HaHWs, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsX.

K konIy oOydenus B 8 kj1acce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y O0OYHAIOIIUXCSI YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKyJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMHUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHCJIOT4, OCHOBaHHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCIICHUS, XUMHUYECKasl peaKkuus, KiIacCUPUKALUS pEeaKiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, pPEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU 2h(EKT peakinmy,
AJIpO aToMa, JIEKTPOHHBIN CIIO aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpPHAsl KOBAJICHTHAs! CBSI3b, HMOHHAS
CBSI3b, WOH, KaTHWOH, AaHWOH, pacTBOp, MaccoBas JOJs BeIEeCTBa
(porieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHITUU H
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUH BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY JUISI COCTaBJICHUS (HOpMyJl
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHIL;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHUM 10
dbopmysaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJ€HTHasT M HOHHAas) B
HEOPraHUYECKUX COEANHEHUSX;

e packpbiBaTh cMbIci Ilepuonnueckoro 3akona JI. WM. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuoguueckoit cucreme,
3aKOHOB COXPAHEHHUS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUE€HUsI, 3aKOHAa ABOTrajpo;

e ONUCHIBATh W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuonnyueckoi
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, manbsie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepumomnueckas cucTteMa XuMHYeckux siaemernToB [J[. U.
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB
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XUMHUYECKUX JIEMEHTOB (COCTaB | 3apsia sapa, o0Iee 9uciio AIEKTPOHOB U
pacnpeneneHue uX 1Mo JIEKTPOHHBIM CIIOSM);

e KJIACCH(PUITUPOBATh XMUMHYECKHE IJIEMEHTHI, HEOPTaHUUYECKHUE BEIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIMH
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

e XapaKTEepPHW30BaTh (OMHUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPaAMHU MOJIEKYIISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIMNX XUMUYECKUX PEAKIIHIA;

e TMPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAUECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBHUSX;

e BBIYUCIISTH OTHOCUTEIBHYIO MOJIEKYIISIPHYIO U MOJISIPHYIO MacChI BEIIECTB,
MacCOBYIO JIOJIIO XHUMHYECKOTO »djeMeHTa 1o ¢GopMmysie COEIUHEHHS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPABHEHUIO
XAMHUYECKOMN pEaKIy;

e TPUMEHATH OCHOBHBIC OTICPAIIMH MBICITUTEIILHON ACSITEIIFHOCTH — aHAIIN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccupukaiuio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS CBOWMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIUil, €eCTECTBEHHO-HAYyYHbIE METOJIbI
MO3HAHUS — HAONIOACHWE, W3MEPEHHEe, MOJICIHUPOBAHHUE, SKCIECPUMEHT
(peaJibHBINA U MBICIICHHBIN);

e CIEJOBATh IPaBUJIAM MOJIb30BAHUS XUMUYECKOM MOCY 101 1 Ta00PaTOPHBIM
o0opyJOBaHMEM, a TaKXe mpaBuiIaM oOOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO JaOOpPaTOPHBIX
XUMHUYECKHX OMBITOB TI0 TIOJYYCHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(Boopoia M KHUCIIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeneIEHHON
MacCoBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOIUTH
XUMHUYECKHE DKCMEPUMEHTHI MO0 PACMO3HABAHUIO PACTBOPOB INENOYEH U
KHCJIOT C TOMOILbIO UHJIUKATOPOB (JaKMYyC, (eHOI(PTAIEUH, METUIOPAHK
U IpyTHE).

K xonIy oOydeHus B 9 Kjiacce npeIMeTHBIC PE3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e pAacCKpbhIBaTh CMBICII OCHOBHBIX XHWMHUYECKHX TMOHSATHH: XUMHYECKUUN
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWOH, TPOCTOE BEIIECTBO,
CIIO)KHOE BEIIECTBO, BAJICHTHOCTh, JJIEKTPOOTPUIIATEIHHOCTh, CTEMEHBb
OKHUCJICHHS, XUMUYECKasl PeaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU ekt
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEAJICKTPOJUTHI, DJIEKTPOJIMTUYECKAS JTUCCOIMAIINS, PEaKIUU HOHHOTO
oOMeHa, KaTaiu3aTop, XWMHUYECKOE paBHOBecHe, OOpaTUMbIE W
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HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHaA, MOHHAs,
MeTaJlTnyecKas ), KpucTamndeckas peneérka, Koppo3usi METaJJIOB, CIUIABHI,
CKOPOCTh XMMHUYECKON PEAKIHNH, MPEACIbHO JIOMYyCTUMAas KOHIIEHTpaIUs
ITJIK BemiecTBa;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHWYECKUX TMOHITUH H
MIPUMEHATH T TOHSTHUSA MPU OMMMCAHUU BEIIECTB U UX MPEBPAILICHUN;

e HCIOJIB30BaTh XHUMHYECKYI0 CHUMBOJUKY JUISI COCTaBJICHHS (QopmMmyn
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIU;

e OIpPEIENSATHh BAJCHTHOCTD U CTENIEHb OKUCIICHUSI XUMUUYECKUX IJIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOTO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIacCy CO€IMHEHUN 1o ¢dopmysiaM, BUI XHUMHYECKON
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

e packpeiBaThb cMbIcha Ilepuoguueckoro 3akoHa J[. M. MennpeneeBa wu
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuuynyto popmy Ilepuoamdeckoi CUCTEMBbl XHMHUYECKUX AJIEMEHTOB:
paziuyaTh MOHATUS «TJaBHas noArpynna (A-rpymnma)» U «1modoyHas
noarpynmna (b-rpynma)», maneie u OONbIIME MEPUOMABI, COOTHOCUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOINUECKON TaOIUIIE, C YNCTOBBIMH
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XHUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeiesieHue HX 0
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M UX COCIMHEHUHN B Mpeenax MajblX NEPUOJIOB U
INIABHBIX MOJTPYII C YYETOM CTPOCHUS UX aTOMOB;

e KJacCUPUIIMPOBATH XMUMHUYECKHUE DJIIEMEHTHI, HEOPTAaHMYECKHUE BEILECTRBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy Y4YAaCTBYIOIIUX B peaKIuu
BEILIECTB, MO TEIJIOBOMY 3P (EKTy, MO M3MEHEHHUIO CTEIEHEW OKHUCIICHUS
XUMHUYECKHUX IJIEMEHTOB);

e XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEIUPUISCKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIECTB, MOJITBEPXKIAs OIMHUCAHUE
npuMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHIM;

e COCTAaBJISITh YPaBHEHHS HJIEKTPOJMTUYECKOM JUCCOLMALMM  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIUA HOHHOTO
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oOMeHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3JITMYHBIX KJIACCOB;

e pacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJACTBOM COCTABJICHUSI DJICKTPOHHOTO OajlaHCca 3TUX PeaKInii;

e TPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

e BBIUYHMCIISITH OTHOCUTEIIBHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MacChl BEILIECTB,
MacCCOBYIO JIOJIF0O XHMHYECKOIo JJIeMeHTa 1o ¢GopMmyJsie COCIUHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 110 YPABHEHUIO
XAMHUYECKOMN pEaKIuy;

e COOJIFOIATH MPaBUJIA TIOJIE30BAHMS XUMUUECKOU TTOCYI0N B Ta00paTOPHBIM
obopynoBaHHMEM, a TakK)Ke TMpaBuiaa oOOpalleHuss C BelleCTBaMH B
COOTBETCTBMM C HHCTPYKIHUSMH TIO BBIIOJHEHHUIO J1a0OpPaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIICCTB
(aMMHaKa 1 yTJIEKUCIIOro ra3a);

e TPOBOJUTH PEAKIINH, TIOTBEPIKIAIOIINE KAUeCTBCHHBIA COCTAB PA3IMYHBIX
BEIIIECTB: PACIIO3HABATH OIBITHBIM IyTEM XJIOpPUI-, OpOMHI-, HOIUI-,
kapOoHat-, ocdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEITICCTB;

e TMPHUMEHATH OCHOBHBIC OTIEpPAIIMH MBICIUTEILHON AEATEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000ITICHNEe, CHCTEMAaTH3aIINIO, BBISBIICHUE IPUYNHHO-
CJICJICTBEHHBIX CBSI3€H — JJIT M3YUYEHUs] CBOMCTB BEIIECTB M XUMHYECCKUX
peaKmuii, E€CTECTBEHHO-HAyYHbIC METOABl TO3HAHUS — HaOIIOICHHE,
U3MEpPEHHE, MOJICIIMPOBAHUE, SKCIIEPUMEHT (peabHbII U MBICJICHHBIN).

21
[loKyMeHT co3fiaH B anekTpoHHoit dopme. Ne 40 ot 25.08.2025. VcnonHutens: BaduHa IM.K. r.I’BJTEKTPOHHbIﬁ
CrpaHunua 21 13 65. CTpanuua cosgara: 07.11.2025 07:55 =¥ TATAPCTAH



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3jieioB u
KoHnTpoJabHbie
n/n TeM MPOrpaMMbl Bcero
padoThI
Pa3nen 1. [lepBoHayanbHble XUMHYECKHE IOHATHS
Xumusi — BaxkHasi 0071aCTh
L1 €CTECTBO3HAHUS U 5
' MPAKTUYECKOU JeATETbHOCTH
YeJIoBeKa
BemectBa u xumMuueckue
1.2 15 1
peakuuun
Uroro no pazaeny 20

Pasnen 2. Baxkneiimme npeacTaBuTe Il HEOPraHMYECKHUX BelIECTB

Bosnyx. Kucnopon. [lonsatne

2.1 6
00 okcHuaax
9 Bonopoa. Ilonstue o g
KHCJIOTaX M CONISX
)3 Boga. PactBopsl. [lonsitue 06 5 1

OCHOBAHUAX

OCHOBHBIE KJIACCHI
2.4 . 11 1
HEOPTraHUYECKUX COCTMHECHHI

Hroro no pazneny 30

IIpakTH4eckue
padoThI

dueKkTpoHHbIe (LM pPOBbLIE)

o0pa3oBaTe/bHbIE Pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢

bubnnoreka IIOK
https://m.edsoo.ru/7f41837¢

bubmmoreka [IOK
https://m.edsoo.ru/71f41837¢c

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837¢

bu6mmoteka [IOK
https://m.edsoo.ru/71f41837¢c

bu6nuoreka [IOK
https://m.edsoo.ru/7141837¢c

Paznen 3. Ilepuoanuecknii 3axoH u Ilepuognueckas cucrema xummnueckux 3jeMeHToB /I. U. MenneneeBa. CTpoeHne aToMoB.

XumMuueckasi cBA3b. OKHCINTENbHO-BOCCTAHOBUTEIbHbIE pPe€aknumn
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[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

3.1
XHMHYECKUX dj1eMeHToB /I, U.
MenaeneeBa. CTpoeHue aToma
XHUMHYECKas CBI3b.

32 OKHCIUTEIBHO-

BOCCTAaHOBHUTCIIBHBIC PEAKIINHN

Hroro no pazneny

PesepBHOE Bpems

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

15

68

23

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubnnoreka IIOK
https://m.edsoo.ru/71f41837¢c
bubnnoreka IIOK
https://m.edsoo.ru/71f41837¢c
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9 KUIIACC

KoandecTBo yacoB
HaumeHoBaHue pa3/iesioB U TeM

Ne i/ KonTposbHble
IporpamMmmaI Bcero
padoThI
Pa3znea 1. BemecTBo 1 XUuMHYeCKHe peakuuu
11 [loBTOpEeHue u yriuyOneHue 3HaHUM 5 |
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4
' peakiuii
13 DNEKTPOIUTHYECKAs TUCCOLIUAITHS. g 1
' XUMHYECKUE peakllui B pacTBOpax
Uroro no pazneny 17
Pa3nen 2. HeMeTasIbl 1 HX COeIMHEHUS
21 OO61mas xapakTepuUCTHKa XUMUYECKUX 4
' anemeHToB VIIA-rpymmel. ["ajgorenst
OO01mas xapakTepuCcTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6
COCTMHEHUS
OO01mas xapakTepuCcTHKa XUMUYECKUX
2.3 anemeHTOB VA-rpynmsl. A30T, pocdop u ux 7
COEIMHEHUS
OO0mias XxapakTeprucTUKa XUMHIECKUX
24 aneMeHToB IVA-rpynnsl. Yriepon u 8 1

I(peMHI/Iﬁ N UX COCAMHCHUA

24

IIpakTn4yeckue
padoThI

DJIeKTPOHHbIE
(undgposbie)
oOpa3oBaTejibHbIE

pecypchbl

bubmnoreka IIOK
https://m.edsoo.ru/71f41a636

bubnuorexa [IOK
https://m.edsoo.ru/7f41a636

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

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

bu6nuorexa [IOK
https://m.edsoo.ru/7f41a636

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

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636
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Hroro no pazaeny 25

Pazgen 3. MeTaJJIbI M MX COeAUHEHUS

bubnunoreka LIOK
3.1 06 7| 4
IHE CBOMCTBA MCTAILIOB https://m.edsoo.ru/7f41a636
3.2 Baxueliniie MeTayibl 1 UX COSTUHEHUSI 16 1 2 bubnmorexa LHOK
https://m.edsoo.ru/7f41a636
Hroro no pazneny 20

Pa3nen 4. Xumus u okpy:xaomas cpeaa

4.1 BerecTBa 1 MaTepualibl B )KHU3HH YEJIOBEKA 3 bubnmorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 bubmorexa HOK

p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 4 7
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IHOYPOYHOE IIVTAHUPOBAHUE

Bcero

8 KIIACC
Ne Tema ypoka
n/n
1 IIpenmer xumuu. Posb xumuu B
JKU3HU YenoBeka. Tema u BelecTBa
2 [TonsiTHe o0 MmeTogax nNo3HaHUs B
XUMHUHI
3 [TpakTuueckast paborta Ne 1
«IIpaBuna paboTsl B 1abopaTopuu 1
npUEMBI OOPALIIEHUS C
71a00paTOPHBIM 000PYI0BAaHUEM
4 YucThle BEeIECTBa U CMECH.
Crioco0bI pa3aesieHust CMecei
5 [TpakTnyeckas padora Ne 2
«Paznenenue cmecelt (Ha mpumepe
OYHUCTKH ITOBapEHHOH COJIN)»
6 ATOMBI U MOJIEKYJIbI
7 XHUMHUYECKUE IIEMEHTBI. 3HAKU
(CMMBOJIBI) XUMHUYECKHUX JIEMEHTOB
8 ITpocTsle 1 CII0KHBIE BEIIECTBA
9 ATOMHO-MOJIEKYJIIPHOE YUEHUE
10 3aKOH IOCTOSIHCTBA COCTaBa

BEIIECTB. XUMHUUecKas popmyJa.
BaneHTHOCTh aTOMOB XUMHUYECKUX
DJIEMEHTOB

KoanuectBo yacoB
KonTposabHbie

padoThI

26

IIpakTn4yeckue
padoThI

Jara
U3y4YeHH s

03.09.2025
05.09.2025

10.09.2025

12.09.2025

17.09.2025

19.09.2025
24.09.2025
26.09.2025
01.10.2025

03.10.2025

DJIEeKTPOHHbBIE
uudgposbie
o0pa3oBaTte/ibHbIE

pecypchbl

bubnunorexa LIOK
https://m.edsoo.ru/ff0d210c
bubmnoreka IIOK
https://m.edsoo.ru/ff0d227¢

bubnuorexa [JOK
https://m.edsoo.ru/ff0d23dc

bubnuorexa [JOK
https://m.edsoo.ru/ff0d26¢ca

bu6nuorexa [IOK
https://m.edsoo.ru/ff0d28c8

bu6anoreka LIOK
https://m.edsoo.ru/ff0d2a6¢
bu6nuorexa [IOK
https://m.edsoo.ru/ff0d2be8
bu6nuorexa [IOK
https://m.edsoo.ru/ff0d2a6¢
bubnunorexa LIOK
https://m.edsoo.ru/ff0d2d50
but6mmorexa [IOK
https://m.edsoo.ru/ff0d2eae

[lokymeHT co3gaH B anekTpoHHon copme. Ne 40 ot 25.08.2025. VicnonHutens: BaduHa IM.K.
Ctpanuua 26 us 65. Ctpanuua cosgara: 07.11.2025 07:55

il INIEKTPOHHBIH
=¥ TATAPCTAH


https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
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12

13

14

15

16

17

18

19

20

21

22

OTtHOcuTeNbHAs aTOMHAs Macca.
OTHOCUTENbHAS MOJIEKYJISIpHAs
Mmacca

MaccoBas 10J11 XUMHUYECKOTO
3JIEMEHTa B COCIMHEHUU
KonuuectBo BemecTBa. Modb.
Momnspaas macca

PusnuecKue 1 XUMHYECKHE
ABJICHUS. XUMUYECKasl peaKkiust
[Ipu3Haku U ycnoBus MpOTEKaHUs
XUMHYECKUX PEaKUi

3aKOH COXpaHEHUs1 MacChl BELIECTB.
XHWMHUYECKUE YPABHEHUS
Brruncnenust Koau4yecTBa, MacChl
BEILECTBA 10 YPAaBHEHUSM
XUMHYECKUX PEaKUi
Knaccudukanus XuMuuecKkux
peakiuii (CoeuHeHus1, Pa3I0KEeHUs,
3aMeleHus, oOMeHa)

M. B. JIoMOHOCOB — y4€HBIN-
sHIuKIoneaucT. O6o0IeHe u
cHUCTeMaTU3alus 3HaHUI
Konrtponsnas padora Nel o teme
«BelecTBa 1 XUMUYECKUE PEAKIIHI
Bo3nyx — cmecsk razos. Cocrtas
Bo3ayxa. Kucinopon — saneMeHT u
npocToe Beniectso. O30H
dusndeckue 1 XUMHIECKUE
CBOICTBa KHCIIOpOaa (peaKIuu
okucienus, ropeaue). [lonstue 06
OKCHJaX

27

08.10.2025

10.10.2025

15.10.2025

17.10.2025

22.10.2025

24.10.2025

07.11.2025

12.11.2025

14.11.2025

19.11.2025

21.11.2025

26.11.2025

bubnunorexa LIOK
https://m.edsoo.ru/ff0d323c

but6mmoreka [IOK
https://m.edsoo.ru/ff0d350c

but6mmoreka [IOK
https://m.edsoo.ru/ff0d5230
but6mmoreka [IOK
https://m.edsoo.ru/ff0d37fa
bubnuoreka [{OK
https://m.edsoo.ru/ff0d3al6
bubmuoreka [{OK
https://m.edsoo.ru/ff0d3b88
bubnunoreka LIOK
https://m.edsoo.ru/ff0d5708

bubnuoreka [{OK
https://m.edsoo.ru/ff0d3{34

bu6anoreka LIOK
https://m.edsoo.ru/ff0d40c4

bubnmorexa LIOK
https://m.edsoo.ru/ff0d4290

bubnmorexa LIOK
https://m.edsoo.ru/ff0d448e

but6mmorexa [IOK
https://m.edsoo.ru/ff0d4614

[lokymeHT co3gaH B anekTpoHHon copme. Ne 40 ot 25.08.2025. VicnonHutens: BaduHa IM.K.
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https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
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24

25

26

27

28

29

30

31

32

33

34

Crioco0bI mosrydeHus KHCIopoa B
1a00paTOpUU U MPOMBIIUIEHHOCTH.
[IpuMeHeHue kucnopoaa

TennoBoii 3 PeKT XMMUIECKOI
peaKIuu, OHSITHE O
TEPMOXHUMHUYECKOM YpaBHEHUH,
9K30- U SHJOTEPMUYECKHUX PEAKITHIX
TorumBo (HedTh, yrojb U METaH).
3arpsi3HEHHE BO3lyXa, CIOCOOBI €ro
MPEIOTBPALICHHS

[IpakTuueckas padora Ne 3 o reme
«[lonmyuyenue u cobupanue
KHCJIOPO/a, U3yYSHHE €T0 CBOMCTBY
Bonopon — anemeHT u rnpocroe
BelecTBo. Haxoxnenue B npupojae
Ou3nyecKue 1 XUMUIECKHE
cBoMcTBa Bojgopoxa. [Ipumenenue
BOJIOpOa

IToHsiTHE O KHCIIOTAX U COMSX

CriocoObI mory4eHust BOAOpoia B
naboparopuu

[Tpaktuyeckas padora Ne 4 o Teme
«ITomydenne u coOupanue Bo10po/ia,
W3YYEHHE €r0 CBOMCTB»

MounsipHblii 00BEM Tra3oB. 3aKOH
ABoraapo

Brruncinenus o0néMa, KOITUUECTBA
BEIIECTBA ra3a Mo ero U3BeCTHOMY
KOJIMYECTBY BEIIECTBA HJIH 00BEMY
Brruucnenust 00bEMOB Ta3oB 1Mo
YPaBHEHHUIO PEaKIIMU Ha OCHOBE
3aKOHA OOBEMHBIX OTHOIIICHHU Ta30B

28

28.11.2025

03.12.2025

05.12.2025

10.12.2025

12.12.2025

17.12.2025

19.12.2025

24.12.2025

26.12.2025

14.01.2026

16.01.2026

21.01.2026

bubnunorexa LIOK
https://m.edsoo.ru/ff0d497a

but6mmoreka [IOK
https://m.edsoo.ru/ff0d4790

but6mmoreka [IOK
https://m.edsoo.ru/ff0d4c4a

bubnunoreka LIOK
https://m.edsoo.ru/ff0d4ae2

bubnuoreka [{OK
https://m.edsoo.ru/ff0d4dd0

bubnuoreka [{OK
https://m.edsoo.ru/ff0d4dd0

bu6anoreka LIOK
https://m.edsoo.ru/ff0d50d2
bu6nmorexa LIOK
https://m.edsoo.ru/ff0d4dd0
bubnmorexa LIOK
https://m.edsoo.ru/ff0d4{42

bu6anoreka LIOK
https://m.edsoo.ru/ff0d542¢
but6mmorexa [IOK
https://m.edsoo.ru/ff0d55a0

but6mmorexa [IOK
https://m.edsoo.ru/ff0d5708

[lokymeHT co3gaH B anekTpoHHon copme. Ne 40 ot 25.08.2025. VicnonHutens: BaduHa IM.K.
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https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
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40

41

42

43

44

45

46

47

DuU3NYECKUE U XUMUYECKHUE
CBOMCTBA BOJIBI

CocraB ocnoBanuil. [lonsiTue 06
WHIUKATOpax

Bona kak pacTBopuTEIb.
HacplieHHbIe ¥ HEHACHIIICHHBIE
pacTtBOpbl. MaccoBasi 7107151 BEIIECTBA
B PacTBOpE

[IpakTuueckas padora Ne 5 o reme
«IIpuroToBieHue pacTBOPOB C
OIpeIeNEHHON MaCCOBOU J10JIEH
PacTBOPEHHOT'O BEIIECTBAY
KonTtponpHast padora Ne2 o teme
«Kucnopoa. Bogopon. Boga»
Oxcuppl: cocTaB, KiIaccupuKaims,
HOMEHKJIaTypa

[lonyyeHue u XUMHYECKUE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX U
aM(OTEpHBIX OKCHJIOB

OcCHOBaHUS: COCTAB,
KJlaccu(uKals, HOMEHKIaTypa
[Tomy4yenue 1 XUMHYECKHE CBOMCTBA
OCHOBAaHUM

Kucnotsl: cocras, kinaccuduxarus,
HOMEHKJIaTypa

[Tomy4yenue 1 XUMHYECKHE CBOMCTBA
KHCJIOT

Conu (cpennue): HOMEHKIIATypa,
CHOCOOBI MOMYYEHHUS, XUMUYECKUE
CBOMCTBA

[IpakTuueckas padora Ne 6.
Pemenue sxcriepiMeHTaIbHBIX 337a4

29

23.01.2026

28.01.2026

30.01.2026

04.02.2026

06.02.2026

11.02.2026

13.02.2026

18.02.2026

20.02.2026

25.02.2026

27.02.2026

04.03.2026

06.03.2026

bubnunorexa LIOK
https://m.edsoo.ru/ff0d587a
bubnunorexa LIOK
https://m.edsoo.ru/ff0d59e2
bubnunoreka LIOK
https://m.edsoo.ru/ff0d5b40

bubnunoreka LIOK
https://m.edsoo.ru/ff0d5eba

bubnunoreka LIOK
https://m.edsoo.ru/ff0d6342
bubnunoreka LIOK
https://m.edsoo.ru/ff0d664e

bubmuoreka [IOK
https://m.edsoo.ru/ff0d664e

bu6anoreka LIOK
https://m.edsoo.ru/ff0d67ca
bu6anoreka LIOK
https://m.edsoo.ru/ff0d67ca
bu6anoreka LIOK
https://m.edsoo.ru/ff0dfee2
bu6anoreka LIOK
https://m.edsoo.ru/ff0dfee2
but6mmorexa [IOK
https://m.edsoo.ru/00ad9474

bubnunorexa LIOK
https://m.edsoo.ru/00ad9b7¢c
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https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
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1o TeMe « OCHOBHBIC KJIACCHI
HEOPraHWYECKUX COCTMHEHUI
I'enernueckas CBA3b MEXKIY
KJIacCaMU HEOPraHUYECKUX
COCIUHCHHI

O000111eHrE U CUCTEMATU3ALMS
3HAHUI

Kontpoinbnas padota Ne3 o teme
"OCcHOBHBIE KJIaCChl HEOPTAaHUYECKUX
coenuHeHun"

[TepBbie mOMBITKY KJIacCUpUKAITUN
XHMHYECKHX 31eMeHTOB. [loHsTHE O
TPYIIAxX CXOTHBIX 3JIEMEHTOB
[lepuoauueckuii 3aKOH U
[Iepnoanueckas cucrema
XUMHYECKHX 3eMeHTOB /1. H.
MenpaeneeBa

[lepuonpl, rpynimbl, MOATPYIIIIbI

Crpoenue atomoB. COCTaB aTOMHBIX
siaep. M3oTomnsl

CtpoeHue IeKTPOHHBIX 000JI0UeK
aTOMOB 2JIeMeHTOB [lepnonnyeckoit
cucremsl J[. 1. Menaeneesa
XapakTepucTuka XUMHYECKOTO
AJIEMEHTA T10 €r0 MOJIO0KEHUIO B
ITepuoauueckoit cucreme /. U.
MenneneeBa

3nauenue [lepuonnyeckoro 3akoHa
TSl pa3BUTHS HAYKH U IPAKTUKH. J].
H. MeHnneneeB — y4€Hbll, Iegaror
U TPpXJaHUH

30

11.03.2026

13.03.2026

18.03.2026

20.03.2026

25.03.2026

27.03.2026

08.04.2026

10.04.2026

15.04.2026

17.04.2026

bubnunorexa LIOK
https://m.edsoo.ru/00ad9as50

but6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2

but6mmoreka [IOK
https://m.edsoo.ru/00ad9ela

bubnunoreka LIOK
https://m.edsoo.ru/00ad9ffa

bubnuoreka [{OK
https://m.edsoo.ru/00ada52¢c

bubnuoreka [{OK
https://m.edsoo.ru/00ada52c¢
bu6anoreka LIOK
https://m.edsoo.ru/00ada342
bu6anoreka LIOK
https://m.edsoo.ru/00ada6bbc

bubnmorexa LIOK
https://m.edsoo.ru/00ada824

bubnunorexa LIOK
https://m.edsoo.ru/00ada96e

[lokymeHT co3gaH B anekTpoHHon copme. Ne 40 ot 25.08.2025. VicnonHutens: BaduHa IM.K.
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https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
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67

68

PesepBHeiit ypok. O000mIeHNE U
CUCTeMaTH3alusl 3HAaHHH /
Bcepoccuiickas mpoBepouHas pabota
Kontpoinbnas padora No4 o teme
«Ctpoenue aroma. XUMHUYECKas
cBs3b» / Beepoccwuiickas
IIpOBEpOYHas paboTra
DIEKTPOOTPULIATEILHOCTh AaTOMOB
XUMHUYECKHX IJIEMEHTOB

Honnast xumuieckast CBsi3b

KoBanenTHast nonsipHas XuMuuyecKkas
CBSI3b

KoBasientnas HenossipHas
XUMHUYECKasl CBSI3b

CremneHb OKHUCIIEHUS

OKHCITUTEIIbHO-BOCCTAHOBUTEIIBHBIC
peaKInH
OKUCIUTENN U BOCCTAHOBUTEIU

PesepBHbIit ypok. O6001IeHNEe U
cHCTeMaTH3aIlus 3HAaHUH 110 TeMe
«Ctpoenue aroma. XuMu4eckas
CBSI3bY

PesepBHblit ypok. O6001IeHre U
cHUCTeMaTU3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I1O
[TPOI'PAMME

68

31

22.04.2026

24.04.2026

29.04.2026

01.05.2026

06.05.2026

08.05.2026

13.05.2026

15.05.2026

20.05.2026

22.05.2026
25.05.2026

bubnunorexa LIOK
https://m.edsoo.ru/00adb33c¢

but6mmoreka [IOK
https://m.edsoo.ru/00adb486

but6mmoreka [IOK
https://m.edsoo.ru/00adaab8
bubmuoreka [IOK
https://m.edsoo.ru/00adac34
bubnunoreka LIOK
https://m.edsoo.ru/00adaab8
bubnunoreka LIOK
https://m.edsoo.ru/00adaab8
bubnunoreka LIOK
https://m.edsoo.ru/00adae28
bubnunoreka LIOK
https://m.edso00.ru/00adb076
bubnmorexa LIOK
https://m.edsoo.ru/00adb076
bubnmorexa LIOK
https://m.edsoo.ru/00ad9cb2

bubnmorexa LIOK
https://m.edsoo.ru/ff0d61c6
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https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

Ne i/

10

Tema ypoka

[Iepnonrueckuit 3aKoH.
[lepnonnueckas cucremMa XMMHUYECKUX
sanemenToB /I. 1. Menaeneera
3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB XMMUYECKHUX DJIEMEHTOB
MEPBBIX TPEX MEPUOIOB
Knaccudukanus n HoMeHKIaTypa
HEOPraHWYECKUX BELIECTB

Buibl XMMUYECKON CBA3U U TUIIBI
KPUCTAJUIMYECKUX PEIETOK
KonTponbnas paboTta mno treme
«IloBTOpeHue u yriyoieHue 3HaHui
OCHOBHBIX Pa3ZeiIoB Kypca 8 Kiacca»
Knaccudukarms XuMmmudaeckux
peaxkLuii Mo Pa3IMYHBIM ITPU3HAKAM
[ToHsATHE O CKOPOCTH XUMHUYECKOMN
peakuuu. [IoHATHE O TOMOT€HHBIX U
TreTEPOreHHBIX PEAKIMIX

ITonsATHE O XUMUYECKOM PAaBHOBECHH.
@DaKTOpPBI, BIUAIOIINE HA CKOPOCTh
XUMHUYECKON PEAKLIUU U MTOJIOKEHUE
XUMHYECKOTO PAaBHOBECHS
OKHCIUTENBHO-BOCCTAHOBUTEIIHBIE
peakuuu

Teopus 2IEKTPOIUTUYECKON
nuccouuanuu. CHibHbIE U cialble
JJIEKTPOJIUTHI

KoaudecTBo 4acoB

Bcero

KonTpoJbHbIe
padoThI

32

IpakTnyeckue
padoThI

Jlara
U3y4YeHUS

02.09.2025

05.09.2025

09.09.2025
12.09.2025

16.09.2025

19.09.2025

23.09.2025

26.09.2025

30.09.2025

03.10.2025

DJIEeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

bubmuoreka [JOK
https://m.edsoo.ru/00adb59e

bubmuoreka [JOK
https://m.edsoo.ru/00adb6b6

bu6mmoreka [IOK
https://m.edsoo.ru/00adb7¢e2
bu6mmorexa [IOK
https://m.edsoo.ru/00adbac6

bu6mmoreka [IOK
https://m.edsoo.ru/00adbcb0
bu6mmorexa [IOK
https://m.edsoo.ru/00adbe9a

bu6mmoreka [JOK
https://m.edsoo.ru/00adc28¢c

bu6mmoreka [JOK
https://m.edsoo.ru/00adcade

bu6mmoreka [JOK
https://m.edsoo.ru/00adcd68

[lokymeHT co3gaH B anekTpoHHon copme. Ne 40 ot 25.08.2025. VicnonHutens: BaduHa IM.K.
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https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
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20
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HoHHbIE ypaBHEHMS peakuuid

XUMHYECKHE CBOMCTBA KUCIOT U
OCHOBaHUH B CBETE MPEACTABICHUI 00
ANEKTPOJUTUYECKON JUCCOLMAIIIHI
XHUMHUYECKHE CBOMCTBA COJICH B CBETE
npecTaBiIeHult 00
3JIEKTPOJIUTUYECKON AUCCOIUALINHI
[TonsTue 0 TuApOIU3€E CoJeh

O000I11IeHNE U CUCTEMATU3ALUS
3HAHHUHI

[TpakTuueckas pabora No 1.
«Pemenue 3KCriepuMeHTaIbHbIX
3a1a9»

O06006mIeHne «DIEKTPONTUTHICCKAS
qucconuanys. XuMAYECKUe peakiuu
B PacTBOPAX»

OO01mas xapakTeprcTUKa TaJOreHOB.
XUMHYECKUE CBOMCTBA HA PUMEPE
XJjopa

XnopoBogopoa. CoJisiHast KUCIO0TA,
XMMHYECKHUE CBOMCTBA, MOTyYECHUE,
MIPUMEHEHHUE

[IpakTuueckas pabora Ne 2 o teme
«ITonyueHue COJITHON KUCIIOTHI,
U3y4YEHUE €€ CBOMCTBY

Brruucnenus no ypaBHeHUSIM
XUMUYECKHUX PEAKIIUN, ECITH OJIUH U3
peareHToB JIaH B U30BITKE

OO0m1as XxapakTeprucTHKa 3JIEMEHTOB
VIA-rpynmsl

AmnoTponHbie MOIU(UKALIUY CEPBHI.
Haxoxnenue cepbl U €€ COETMHEHUN B

33

07.10.2025

10.10.2025

14.10.2025

17.10.2025

21.10.2025

24.10.2025

07.11.2025

11.11.2025

14.11.2025

18.11.2025

21.11.2025

25.11.2025

28.11.2025

bubmuorexa [JOK
https://m.edsoo.ru/00add448
bubmuorexa [JOK
https://m.edsoo.ru/00add5d8

bu6mmoreka [IOK
https://m.edsoo.ru/00add8b2

bubmuorexa [JOK
https://m.edsoo.ru/00add9d4
bubmuorexa [JOK
https://m.edsoo.ru/00addd12
bubmuorexa [JOK
https://m.edsoo.ru/00addbfa

bu6mmorexa [IOK
https://m.edsoo.ru/00addec0

bu6mmoreka [JOK
https://m.edsoo.ru/00addfe2

bu6mmoreka [JOK
https://m.edsoo.ru/00ade104

bu6mmoreka [IOK
https://m.edsoo.ru/00ade348

bu6mmoreka [JOK
https://m.edsoo.ru/00ade488

bu6mmorexa [IOK
https://m.edsoo.ru/00ade64a
bu6mmorexa [IOK
https://m.edsoo.ru/00ade64a
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24

25

26

27

28

29

30

31

32

npupoje. XuMHUYECKHE CBOWCTBA
cepsl

CepoBoaopoi, cTpoeHHE, (PU3HUECKUE
U XMMHUYECKHE CBOMCTBA

Oxcuppl cepbl. CepHast KUCIIOTA,
bu3nyeckre 1 XMMUYECKHE CBOMCTBA,
npUMEHEHHE

XUMHUECKUE PeaKI1H, JIeXKALIIE B
OCHOBE ITPOMBIIINIEHHOTO CII0c00a
HOJYYEeHHUs] CEpHOU KUCIIOTBHI.
XUMHUYECKOE 3arpsi3HEHUE
OKpY>Karollel cpeibl COeAMHEHUSMU
cepbl

Beruucnenne MaccoBoii 1011 BbIX01a
IPOAYKTA peaKuu

OO11ast XapaKTepUCTHKA 3JIEMEHTOB
VA-rpynnsl. A30T, pacripocTpaHeHHE
B IIpupoze, GpU3nvecKue u
XUMUYECKHE CBOKCTBA

AmMmHak, ero puznveckue u
XUMHYECKHE CBOMCTBA, NOJIyYEHHUE U
IpUMEHEeHHE

[TpakTuyeckas padora Ne 3 o Teme
«IlomyuyeHnne aMMuaka, U3y4eHHe ero
CBOMCTB»

A3oTHas KucioTa, e€ pusndeckue u
XMMHUYECKHE CBOMCTBA
Hcnonp30BaHne HUTPATOB U CoJiei
aMMOHHUS B KaU€CTBE MUHEPAJIbHBIX
yaoOpeHuil. XuMu4eckoe
3arpsiI3HEHUE OKPY’KaIOIEN Cpelbl
COEIMHEHUSIMU a30Ta

34

02.12.2025

05.12.2025

09.12.2025

12.12.2025

16.12.2025

19.12.2025

23.12.2025

26.12.2025

30.12.2025

bubmuoreka [JOK
https://m.edsoo.ru/00ade802
bubmuoreka [JOK
https://m.edsoo.ru/00adea28

bu6mmoreka [IOK
https://m.edsoo.ru/00adec8a

bubmuorexa [JOK
https://m.edsoo.ru/00adec8a

bubmuorexa [JOK
https://m.edsoo.ru/00adeea6

bu6mmoreka [JOK
https://m.edsoo.ru/00adf004

bu6mmoreka [JOK
https://m.edsoo.ru/00adf180

bu6mmorexa [IOK
https://m.edso0o0.ru/00adf306
bu6mmorexa [IOK
https://m.edsoo.ru/00adf518
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37

38

39

40

41

42

43

®dochop. Okcun dpocdopa (V) u
dbocdopnas kuciaota, puznyeckKue u
XUMHUYECKHE CBOMCTBA, MOJYICHHE
Hcnonp3oBanue pocharoB B kauecTBe
MUHEPaAJIbHBIX YA0OPEHHIA.
3arpsi3HeHUE MPUPOTHON Cpelibl
docharamu

Yrnepon, pacnpocTpaHEeHUE B
npupoe, GU3NIECKUE U XUMUICCKHE
CBOMCTBa

Oxkcuppl yrieposaa, ux Gu3ndeckue u
XUMHUYECKHE CBONCTBA.
DKojoruyeckue npooIemsl,
CBsI3aHHBIE C OKcUJoM yraepoaa (IV)
VYroiybHas KUCIOTA U €€ CONu

[TpakTiueckast pabota Ne 4 o Teme
"IlosrydyeHune yrieKuciioro rasa.
KauectBennast peakius Ha KapOoHaT-
noH"

[TepBoHavanbHbIe MOHATHS 00
OpraHMYECKUX BEIIECTBAX KakK O
COEIMHEHUSX yIiepoaa

Kpemunii u ero coequHeHuns

[Tpaktuyeckas padora Ne 5. Pemenue
AKCIEPUMEHTAIBHBIX 3a7a4 10 TEME
«Baxueine HeMeTaubl U UX
COCTTMHEHUS»

KonTpomnpHas pabota mo Teme
«Baxxnelnme HeMeTauIbl U UX
COEIMHEHUS»

OO0mas XxapakTeprucTUKa XUMHIECKUX
AJIEMEHTOB — METAJIJIOB.

35

13.01.2026

16.01.2026

20.01.2026

23.01.2026

27.01.2026

30.01.2026

03.02.2026

06.02.2026

10.02.2026

13.02.2026

17.02.2026

bubmuorexa [JOK
https://m.edsoo.ru/00adf68a

bu6mmoreka [IOK
https://m.edsoo.ru/00adfc20

bu6mmoreka [IOK
https://m.edsoo.ru/00adfd9c

bu6mmorexa [IOK
https://m.edsoo.ru/00adfebe

bu6mmoreka [IOK
https://m.edsoo.ru/00ae006¢

bubmuorexa [JOK
https://m.edsoo.ru/00ae027¢e

bu6mmoreka [JOK
https://m.edsoo.ru/00ae054¢e

bu6mmorexa [IOK
https://m.edsoo.ru/00ae080a
bu6mmoreka [JOK
https://m.edsoo.ru/00ae0bf2

bu6mmoreka [JOK
https://m.edsoo.ru/00ae0e18

bu6mmorexa [IOK
https://m.edsoo.ru/00ae103e
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Merainueckas CBsi3b U
MeTaJuIMYecKasi KpuCTauInuecKas
pemérka. @u3n4ecKre CBOMCTBA
METaJUIOB

XUMHUYECKUE CBOWCTBA METAJIOB.
DIIEKTPOXUMHUYECKUH Psif
HaIPsDKEHUN METaJIOB

OO0mue cnocoObI MOTyYeHUs
MetasuioB. CruiaBbl. Beraucienus mo
YPaBHEHUSIM XUMUYECKUX PEAKLUH,
€CJIM OJITMH U3 PEareHTOB COJCPIKHUT
IpUMeCcH

[TonsaTue o KOppoO3UN METAIIIOB

[IIeno4nble METAIBI

OKCHUIbI U TUAPOKCUIBI HATPUS U
KaJis

[Ienoyno3eMeIbHBIE METAIIBI —
KaJIbIIUA U Mardui

Baxxueiinine coeauHeHNUS KaJlbIU

O00011eHNEe U CUCTEMATU3 AL
3HAHUM

JKEcTKOoCTh BOJBI U CIOCOORI €€
yCTpaHEHUS

[IpakTuueckas pabora Ne 6 o Teme
"XEécTKkoCTh BOABI U METOJIBI €€
yCTpaHeHus "

AroMuHHUH

AMpoTepHbIe cBOMCTBA OKCHIA U
TUIPOKCHUIA

36

20.02.2026

24.02.2026

27.02.2026

03.03.2026

06.03.2026

10.03.2026

13.03.2026

17.03.2026

20.03.2026

24.03.2026

27.03.2026

07.04.2026

bubmuoreka [JOK
https://m.edsoo.ru/00ael 156

bu6mmoreka [IOK
https://m.edsoo.ru/00ael156

bu6mmoreka [IOK
https://m.edsoo.ru/00ael1278
bubmuorexa [JOK
https://m.edsoo.ru/00aec14b2
bubmuoreka [JOK
https://m.edsoo.ru/00ae14b2
bu6mmoreka [JOK
https://m.edsoo.ru/00ael5e8
bu6mmoreka [JOK
https://m.edsoo.ru/00ael5e8

bu6mmoreka [IOK
https://m.edso00.ru/00ae1886

bu6mmoreka [IOK
https://m.edsoo.ru/00aelae8

bu6mmoreka [JOK
https://m.edsoo.ru/00aelc64

bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64
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Kemneso

Oxcuipl, TMIPOKCHU/IBI U COJIH JKEJIe3a
(IT) u »xene3a (III)

O06o001IeHNEe U CHCTeMAaTH3aIINS
3HAHUU

[Tpaktuueckas padora Ne 7. Pemenue
HKCIIEPUMEHTAJIbHBIX 33124 110 TEME
«Baxnenmue MeTaJUIbl U UX
COEJTMHEHUS

Brruncnenus no ypaBHEeHUsIM
XUMUYECKHUX PEaKIUd, €CIIH OJIUH U3
peareHToB J1aH B U30BITKE WU
COJICPXKUT pUMecH. Berancnenus
MacCOBOH JOJH BBIXOJ[a MPOTyKTa
peakiuu

O000I11IeHNE U CUCTEMATU3AIUS
3HAHUI

KonTponbHas pabota mo Teme
«BaxxnHenmme MEeTaJlIbl U UX
COETMHEHUS»

BemectBa u marepuansl B
MTOBCEHEBHOM KU3HU YEIOBEKa
XUMHUYECKOE 3arpsi3HEHNE
OKPY’KaIOIIEeH cpeibl

Ponp xumuu B perieHnn
9KOJIOTHYECKUX MPoodIeM
PesepBHbIil ypok. O6001meHne 1
cUcTeMaTu3anus 3HaHUi
PesepBHrlit ypok. O0001IeHNE U
cHUCTeMaTu3alus 3HaHUI
PesepBHsiit ypok. O000mIeHHE U
cHUcTeMaTU3alus 3HaHUI

37

10.04.2026

14.04.2026

17.04.2026

21.04.2026

24.04.2026

28.04.2026

01.05.2026

05.05.2026

08.05.2026

12.05.2026

15.05.2026

19.05.2026

22.05.2026

bubmuorexa [JOK
https://m.edsoo.ru/00ae1d86
bubmuorexa [JOK
https://m.edsoo.ru/00ae35e6

bu6mmoreka [IOK
https://m.edsoo.ru/00ae3de8

bubmuorexa [JOK
https://m.edsoo.ru/00ael1750

bu6mmoreka [IOK
https://m.edsoo.ru/00ae3{50
bu6mmoreka [IOK
https://m.edso0o.ru/00ae4270
bu6mmoreka [IOK
https://m.edso0o.ru/00ae4270
bu6mmorexa [IOK
https://m.edsoo.ru/00ae0d0a
bu6mmoreka [JOK
https://m.edsoo.ru/00adb33c
bu6nmoreka [JOK
https://m.edsoo.ru/00ad9cb2
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OBIIEE KOJIMYECTBO YACOB I1O0 68 4 7

I[TPOIT'PAMME
38
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHOM

OBPA3OBATEJIBHOM ITPOI'PAMMBI

8 KVIACC

Kon
NpoBepPsSIEMOro
pe3yJbTarTa

1

1.1

1.2

1.3

1.4

1.5

1.6

1.7

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs

IIo Teme: ((HepBOHa'-IaJII)HI)IC XUMHNYCCKHUEC ITOHATHUA»

pacKpbIBaTh CMBICII OCHOBHBIX XHWMHUYECKHX TIOHATHH: aToM,
MOJIEKYJla, XUMHUYECKHI JJIEMEHT, MPOCTOE BEIIECTBO, CII0KHOE
BELIECTBO, CMECh (OJHOPOAHAsT U HEOJHOPOJHAs), BaJIEHTHOCTb,
OTHOCHUTENIbHAsT aTOMHAasi M MOJIEKYJSipHasT Macca, KOJUYECTBO
BELIECTBA, MOJIb, MOJSIPHAs Macca, MaccoBasl JI0Ji1 XMMHYECKOTO
JJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM, XUMHUYECKas peaKkius,
KIacCUPUKALMS ~ peaklMil: peakiuu  COCAMHEHUs, PeaKIuu
pa3noXKeHusl, peakuy 3aMelIeHHs, peaklud OOMEHa, HK30- H
SHJOTEPMUUYECKHUE PEAKINH, TeTUIOBON 3((hEKT peakiuu, pacTBOp,

MacCcCoOBas J0JI BEIICCTBA (HpOHeHTHaH KOHI_ICHTpaI_II/ISI) B pacTBOpPC

HIUTIOCTPUPOBATE B3aAUMOCBSA3b OCHOBHBIX XHMHUYCCKHUX MOHATUU U

IMPHUMCHATH OTU MMOHATHUA IIPU OITMCAHHUU BCUICCTB U UX HpCBpaHICHI/Iﬁ

HCIIOJIb30BAaTh XMMUYCCKYIO CUMBOJIMKY IJISA COCTABJICHUS (I)OpMy'J'I

BEIIECTB U YPABHECHUN XUMHYECKUX PEAKIUN

PaCKpbIBaT6 CMBICII 3dKOHOB COXpaHCHHA MaACChl BCHICCTB,
NMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJSAPHOI'O YYCHUS, 3aKOHa

ABorazpo

ONpeAeNsATh BaJEHTHOCTh AaTOMOB 3JEMEHTOB B OWHapHBIX
COEIMHEHUSIX

KJaccu(UIUpoBaTh XUMHYECKUE PEAKUUU (IO YUCIYy M COCTaBy
Y4acTBYIOUIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3D (DEKTY)
BBIUHCIISITh OTHOCUTEIBHYIO MOJIEKYJISPHYIO M MOJIIPHYIO MAaccChl
BELIECTB

40
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L8 BBIYHCIISITH MACCOBYIO JIOJIFO XUMHUYECKOTO 3JIEMEHTa 1Mo (Gopmylie
COCUHEHHS,

1.9 BBIYUCIIATh MaCCOBYHO JOJIO BEIIECTBA B PACTBOPE

MPUMEHSTh €CTECTBEHHOHAYYHBIE METO/IbI IIO3HAHHS — HAOII0JICHNE,
1.10 W3MEPEHHE, MOJICIUPOBAHUE,  OKCHEPUMEHT  (peajbHbIl U

MBICJICHHBIN )
2 ITo Teme: «BaxkHeime npeacTaBUTEIM HEOPTAaHUYECKUX BEIIECTBY»

71 pacKpbIBaTb CMBICII OCHOBHBIX XHUMHYCCKUX MTOHSATHH: OKCH I,
KHCj0Ta, OCHOBAaHUC, COJIb

25 OIIPEIETATh MPUHAUIC)KHOCTh BEIIECTB K ONPENeNEHHOMY Kilaccy
coeanHeHui 1o Gpopmynam

2.3 KJIACCU(PUIIMPOBATh HEOPTAHMYECKUE BEIIECTBA

XapakTepu30BaTh (OMMCHIBATh) OOILIME XUMHUYECKHE CBOMCTBA
Y BEIIECTB Pa3JIMUHBIX KJIACCOB, MOATBEPXKIasl OMMCAaHUE NIPUMEpPaMU
' MOJIEKYJISIPHBIX ~ YPaBHEHMH  COOTBETCTBYIOUIMX  XMMHUYECKHUX

peakuuii

IIPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX

2.5 Ka4CCTBCHHOI'0O COCTaBa, BO3MOKHOCTU IIPOTCKAHUA XUMHNYCCKUX

npeBpameHHﬁ B Pa3JIMYHBIX YCIIOBUAX

ClieIoBaTh TMpaBWJIaM TIOJMB30BaHUS XUMHUYECKOW TOCYJIOoi U
nabopaTOpHBIM O00OpPYJOBAaHUEM, a TaKXKe MpaBUIaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBHHM C HHCTPYKIMSIMH IO BBITIOJTHEHHIO
na60paT0pHI)1x XUMHUYCCKUX OIBITOB IO IMOJYYCHHIO U CO6I/IpaHI/IIO
2.6 ra3oo0pa3HbIX BEIIECTB (BOJAOPOAA M KUCIOPOA), TPUTOTOBICHUIO
pacTBOpOB € OMNPEACIEHHOM MacCOBOWM JOJIEM PacTBOPEHHOTO
BCIICCTBA, IIJIAHUPOBATHL U IMPOBOAUTHE XHUMUUYCCKHUE OKCIICPUMCEHTDL
M0 PACMO3HABAHUIO PACTBOPOB MIENOYEH M KHCIOT C MOMOIIBIO

WHJMKATOPOB (JaKMyc, (heHospTanent, METUIOPaHK U IpyTHUE)
2.7 MIPOBOJUTH PAcU€ThI [0 YPaBHEHUIO XUMHUYECKOM peakiuu

[Io teme: «llepmognueckuit 3akoH m Ilepumonmueckas cucrema
3 xumuueckux snemeHtoB [[. M. MengneneeBa. CTpoeHue aTOMOB.

Xumuyeckas cBsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIBHBIE PEAKITUN

31 PACKpPBIBATE CMBICII OCHOBHBIX XUMHUYCCKHUX TTOHSTHMH: AApO atoMma,
BJICKTpOHHLII‘;I clioit aToMa, aToOMHas Op6I/ITaJ'H:, paauyc aroma,

41
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XMMHYECKas CBs3b, MOJSPHAs U HEIMOJISIpHAs KOBAJCHTHAs CBSA3b,
ANIEKTPOOTPULIATEILHOCT, HWOHHAs CBS3b, WOH, KAaTHOH, AHHOH,
CTETIeHb OKUCIICHUS

3.2 KJ1acCU(UIIUPOBATh XUMUYECKHE HIIEMEHTHI
OIMCHIBATh U XapaKTepH30BaTh Tabauunyo Gopmy Ilepuoauueckoii

CUCTEMBbI XMMHNYCCKHUX JBJICMCHTOB: pa3jindaTbhb IOHATUA «TJIaBHasd

>3 noarpynmna (Arpynma)» u «mnobouynas mnoarpynna (brpymma)y,
«MaJIbIe» B «OOJIBIINE)» TIEPHOIBI
packpsiBaTh cMbica I[lepuoamdeckoro 3akona JI.M. Menpneneena:
34 JEMOHCTPUPOBATh  I[OHUMAHUE TMEPUOJUYECKOM  3aBUCUMOCTH
' CBOMCTB XHMMHYECKHX DJIEMEHTOB OT MX IIOJIOXKCHHSA B
[Iepnonnueckoii cucreme
COOTHOCHUTh  O0O3HAUEHHUs, KOTOphIE WMEIOTCA B  TabmuIe
«lleppoguyeckass  cucrema  XUMUYeCKHX  anemeHToB .M.
35 MenpeneeBa» ¢ YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHUSI aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB M 3apsj sjapa, OOIIee YUCIIO
3JICKTPOHOB M PACHpeIesICHUE UX 110 SJICKTPOHHBIM CJIOSIM)
16 OTPENIEATh CTENCHb OKUCIEHUS DJJIEMEHTOB B  OWHApHBIX
' COCIMHCHHUIX
37 OTPENEATh BUJ XMUMHYECKOM CBs3M (KOBaJieHTHAs M WOHHAsA) B
' HEOPraHUYECKUX COETMHEHUSIX
9 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHSI OCHOBHOM
NpoBepPsIeMOro .
0o0pa3oBaTe/IbHOI NPOrpPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yJabTara
1 ITo Teme: «BemecTBO 1 XUMUYECKasT PEAKIIUSDY
pPacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKUX TOHSTUN: PacTBOp,
3JEKTPOJIUTHI, HEAIEKTPOIUTHI, SJIEKTPOIUTUYECKAS] AUCCOLMALIMS,
. peakI MOHHOTO OOMEHa, KaTalu3aTop, XUMUIECKOE PaBHOBECHE,
' oOpaTtumbie i HeoOpaTUMbIe peakiuu,
OKHCJINTETLHOBOCCTAHOBUTEILHBIE peakiuu, OKHCJIUTENb,
BOCCTAHOBUTENb, OKHUCIEHHWE W BOCCTAHOBJICHUE, aAJIOTPOMHUS,
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1.2

1.3

1.4

1.5

2.1

2.2

23

24

2.5

aM(pOTEepHOCTh, XHMHYECKass CBs3b (KOBaJICHTHAs, HOHHA,
MeTaJUTMYecKas), KpHUCTAJUIMYEeCKas pemeéTka, CIUIaBbl, CKOPOCTh

XUMHYECKON pEaKIuu

HWIUTIOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XMMHUUYCCKHX MOHATHH M

IIPUMCEHATH OTU IMOHATHA IIPU OIIMCAHHUHU BEUICCTB U UX HpCBpaH_[CHI/Iﬁ

COCTABJIATh YPABHEHMsI 3JIEKTPOJIUTUYECKOM AMCCOLMALMU KUCIIOT,
LIEJIOYEN U COJIEH, IOJIHBIE U COKPAIUEHHBIC yPAaBHEHUS PEaKIUi

HOHHOI0 OOMeHa

PaCKpbIBATE CYIIHOCTH OKHUCIIMTEIIbHO-BOCCTAHOBUTCIbHBIX peaKHI/Iﬁ

MIOCPEJICTBOM COCTABIJICHUS SJICKTPOHHOTO OaiaHca STHX peakuuit
MIPOBOAUTH PAcU€ThI [0 YPaBHEHUIO XUMUYECKON peakuu

ITo Ttemam: «Hemetamnsl u uX cOoeAUHEHHS» U «MeTaaiabl U HUX

COCAUHCHUA»

XapakTepu3oBaTh  (omMchiBaTh) oOmIME U cleuupuyecKkue
XMMHUYECKHE CBOWCTBA MPOCTHIX U CI0KHBIX BEILECTB, TOATBEPKAAs
ONMCAaHUE [PUMEPAMHU MOJEKYJSAPHBIX M HOHHBIX YpaBHEHUI

COOTBCTCTBYIOINX XUMHUYCCKUX peaKHHﬁ

COCTaBJIATh YPABHCHU peaKHHﬁ, MOATBCPIKAAOIIUX CYHICCTBOBAHNC

TCHETHUYCCKOM CBS3U MCKAY BCIICCTBAMH PA3JIMIHBIX KJIACCOB

IIPOTHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCHUMOCTHU OT UX CTPOCHMUA,
BO3MOXHOCTH IMPOTCKAHUA XUMHUUCCKHUX HpeBpaH_[eHI/II\/’I B pa3JIMYHbIX

YCIOBHAX

CIIeI0OBAaTh IpaBHJIaM IIOJIB30BAaHUSA XUMHUYECKOM TIOCYIOM H
n1a0opaTOpHBIM 00OpPYIOBAaHUEM, a TaKKe MpaBWiiaM OOpalleHUs C
BEIIECTBAMH B COOTBETCTBHHM C WHCTPYKLHUSMH IO BBITOJHEHHIO
1a00paTOPHBIX XUMHYECKHUX OIBITOB 1O TOJIYYCHUIO U COOMPAHHIO
ra3o00pa3HbIX BELIECTB (AMMHUAKa M YTIEKUCIOro rasa)

MPOBOJIUTh PEAKIMHU, IOATBEPXKAAIONINE KadeCTBEHHBI COCTaB
pa3IMYHBIX BEIIECTB: PACIIO3HABATh OIBITHBIM MYTEM XJIOPHI-,
Opomuza, wuoaun, KapOoHar, Qocdar, cunukar, Ccyabdar,
THJIPOKCUANOHBI, KATHOHBI aMMOHHS, HOHBI W3YYEHHBIX METaJIOB,

NPUCYTCTBYIOIIUC B BOAHBIX pACTBOpPAX HCOPIraHNYCCKUX BCIUICCTB

ITo Teme: «XuMHsI U OKpyXkKaroliasi Cpeia»
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pacKpbIBaTh CMBICI OCHOBHBIX XuMmHueckux monstuit: [IJK

3.1
BCIICCTBA, KOPPO3HA METAJIIIOB
IOPHUMCEHATH OCHOBHBIC OII€pallin MBICITUTEIbHON JACATCIIBHOCTH —
aHaJIM3 W CHHTEC3, CpPaBHCHUC, 0606H_IGHI/IG, CUCTECMaTHU3aIHI0,

39 BBIABIICHUE IIPHYHUHHO-CIICACTBCHHBIX CBsA3EH — OJI1  HU3Yy4YCHHSA
CBOMCTB BCIICCTB U XHMMHUYCCKUX peaKum”I; CCTCCTBCHHOHAYYHBIC
METOJAbI IIO3HAHUA — Ha6J'IIOI[eHI/Ie, HU3MEPCHUE, MOACIUPOBAHUC,
9KCIIEPUMEHT (PEaJbHbIA U MBICICHHBIN )
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kon IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUS
1 [lepBoHavanbHbIE XUMUYECKHE TOHSATHS
[Tpenmer xumuu. Poias XxuMuu B )KM3HU 4eJOBeKa. XUMHUS B CUCTEME HayK.
1.1 Tena u BemrectBa. PU3MUECKUE CBOWCTBA BEIIECTB. ATrperaTHOE COCTOSIHHE

BCIICCTB

1o [TonsiTre 0 MeToAax Mo3HaHus B XUMHUH. YucThie BemlecTBa U cmecu. CriocoObl
pas3aeneHus cmecen

13 ATOMEBI U MOJICKYJIBI. Xumudeckue djieMeHTbl. CHMBOJIBI XHMHYECKHX
JJICMCHTOB. HpOCTbIe U CJIO0XXHBIC BEIICCTBA. ATOMHO-MOJ’ICKynﬂpHOG YUCeHUC

XuMuueckas Q)OpMYHa. BasieHTHOCTE aTOMOB XUMHYECKHUX DJIEMEHTOB. 3aKOH
14 IIOCTOAHCTBA cocCTaBa BCIICCTB. OtHocurenpHas aTOMHas macca.
OTHOCHUTENbHAA MOJICKYJISIpHAsg Macca. MaccoBasgs J0JIsI XHMHUYECKOTO

9JICMCHTa B COCJMHCHHUHN

KonuuectBo BemiectBa. Monb. MossipHass macca. B3aumocBsi3b Koau4ecTBa,
1.5 Macchl M YHCJIA CTPYKTYPHBIX €IMHHI[ BemecTBa. Pacdérel mo ¢opmyiiam

XUMHYECKHX COCIMHEHUM

Pu3nyecKknue U XMMUYECKHE BJICHUSA. XUMHUUYECKasl PEAKUs U €€ IpPU3HAKU.
L6 3aKOH  COXpaHEHMs  MacChl  BEHIECTB.  XUMHYECKHE  YPaBHEHHS.
Knaccugpukanuss  XUMHYeCKMX  peakiMi  (COeTMHEHMs,  pa3iioXkKeHus,

3aMelleHus, ooMeHa)

XWMHUYECKUH OKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYAOH, C
npaBuiiaMu paboThI B 1abopaTopuu U mpuéMaMu o0pamieHus ¢ 1ab0paTopHBIM
0o0opylIoBaHHEM, HM3Y4YCHHE W OMNHCaHHe (HU3UIECKUX CBOMCTB OOpa3IoB
HEOPraHMYECKUX BEIIeCTB, HaOmioaeHue (Qusnueckux (TUIaBIEHUE BOCKA,
L7 TasiHHE JIbJIa, PACTUPAHKE caxapa B CTyIKe, KHTIEHNE W KOHJICHCAIIUsI BOJIBI) U
' XUMUYECKHX (TOpeHHe CBEYM, MPOKAIMBAHME MEIHON  MPOBOJIOKH,
B3aUMOJICCTBHE MeJa C KHUCIOTOW) SIBICHHWI, HAOMIOJCHWE W OIHMCAHHE
NPU3HAKOB TMPOTEKAHMA XHUMHUYECKUX peakIuil (pas3lokeHue caxapa,

B3aMMOJICIICTBHE CEpPHOM KHUCIOTHI C XJIOpUIAOM Oapusi, pa3joKeHue

ruapokcuaa menu(Il) mpu HarpeBanuu, B3auMOEICTBUE XKele3a C paCTBOPOM
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conu Meau(Il), usyuenune cnocoboB pazaenenus cMecei (C TOMOIIbI0 MAaTHHUTA,
¢GwIbTpOBaHKE, BBINTAPUBAHKUE, AUCTUILISIMS, XpoMarorpadus), IpoBeIeHUE
OYUCTKH TOBAPEHHON CONMM, HAOMIOJCHHE | ONHCAaHHE pPe3yJIbTAaTOB
MPOBEJICHUS OIBITA, HJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MaCChl, CO3/IaHUE

MOJIeI€M MOJIEKYJI (IIApPOCTEPIKHEBBIX)
2 Baxneiumue npeacTaBuTeaIM HEOPraHUYECKUX BELIECTB

Boznyx — cmech razo. CocraB Bo3nyxa. Kucimopon — anemMeHT U mpocroe
BemlecTBo. Haxoxxnenue kucinopoaa B nmpupoae, Gpusnueckue U XMMUUYECKHUE
2.1 cBoiicTBa (peakuuu ropenus). Oxcunpl. [Ipumenenue kucnopona. CrocoObt
HOJY4YEeHHs KUCIOPOAa B J1a0OpaTopuu M IMPOMBIIUIEHHOCTH. KpyroBopot

KUCIIOpo/a B mpupoae. O30H — alIoTpornHas MoAu(GUKALHs KUCIOpoIa

TermnoBoil 3¢ (eKkT XUMUYECKOW peakmuu, TePMOXHMHUYECKHE YpaBHEHUS,
2.2 9K30- ¥ DHJIOTEPMUYECKHE peakluuu. TOIIMBO: yroib U MeTaH. 3arps3HEHHE

BO3JlyXa, YCUJICHHE TTAPHUKOBOT0 3G PEKTa, pa3pylICHUE 030HOBOTO CIIOS

Bonopon — anemeHT u npocroe BemectBo. Haxoxaenue Bojjopoja B IpHPOJE,
23 ¢u3nueckre M XUMHMYECKHE CBOWMCTBA, NPUMEHEHHE, CIIOCOObI IOJTY4EHHUS.

Kucnorsl u conu
2.4 Monsipablii 00BEM ra3oB. PacuéTel o XUMHUYECKUM YpaBHEHHSIM

®dusnyeckue CBOWCTBAa BOAbL. Boaa kak pacTBopurtenb. PacTBOpEI.

Hacepimiennbie 1 HEHACHIIIEHHBIE PACTBOPHI. PacCTBOPUMOCTH BEIIECTB B BOJIE.
5 MaccoBass 1oyi1 BellecTBa B pacTBOpe. XHMHUYECKHE CBOWCTBA BOJBI.
' OcHoBanus. Posib pacTBOpOB B MPHUPOJIE U B KU3HHU YesoBeka. KpyroBopot

BOABl B TMpUPOJE. 3arpsi3HEHHE MpUPOIHBIX BOA. OXpaHa M OYHUCTKA

MIPUPOTHBIX BOJ

Knaccudukanus neoprannueckux coemunenuit. Oxcuabl. Knaccudukaruys
6 OKCHJIOB: colieoOpa3yromue (OCHOBHBbIC, KHUCIOTHBIE, aM(OTepHbIE) U
' HecosieoOpaszyronme. Homenkiarypa okcuaoB. OU3NYECKHE U XUMHUYECKHE

CBOMCTBA OKCHIIOB. [loyuenue okcuaos

OcHoBanms. Krnaccudukamuss OCHOBaHMN: MIENOYHM U HEPACTBOPHUMBIE
2.7 ocHoBaHus. HomeHknatypa ocHoBaHMi. ®U3NUYECKUE 1 XUMUYECKUE CBOMCTBA

ocHoBaHui. [loryuenne ocHoOBaHUM

Kucnoter. Knaccudpukanusa kucnor. Homenknarypa kucior. dusndeckue u
2.8 XMMHUYECKHE CBOMCTBA KHMCIOT. Pan aktuBHocTM MetayimioB H.H. bekerosa.

[Tomyuyenue kucnot
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99 Conu. Homenknatypa coineil. @u3nueckre U XUMUYECKHE CBOMCTBA COJEH.
[Tonydenue coneit

2.10 ['eneTrueckas CBsI3b MEXKY KJIaCCAMH HEOPTAaHMYECKUX COCTUHEHUN

XUMHUYECKUH 3KCIIEPUMEHT: KAYECTBEHHOE OINPEIECICHUE COACPIKAHMS
KHCJIOpOJia B BO3JyXeE, MOJlydeHUe, coOMpaHue, pacliO3HaBaHUE U U3yUEHUE
CBOICTB KUCJIOPOAa, HAOII0IeHHE B3aUMOACHCTBHSI BEILIECTB C KUCIOPOAOM U
YCIJIOBUSI BOSHUKHOBEHMSI U IIPEKPAILEHUs TOPEHus (I10’Kapa), 03HAKOMJIEHUE C
oOpa3laMu OKCHJIOB M OINHMCAHME HUX CBOMCTB, IOJy4YeHHE, COOUpaHUeE,
pacrno3HaBaHME M M3Y4YEHHE CBOWCTB BOJOpOJa (FOpEHUE), B3aUMOJEHCTBUE
BOZIOpOAA c OKCUJIOM meau(Il) (BO3MOKHO HCII0JIb30BaHUE
BUJICOMATEPHAIIOB), HAOIOIEHUE OOpa3IOB BEHIECCTB KOJIUYECTBOM | MOIIb,
UCCIIEIOBAaHHE OCOOCHHOCTEH  pacTBOpPEHMs] BEUIECTB C  Pa3IU4HON
11 pacTBOPUMOCTBIO, MPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHON MacCOBOM
' JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aMMOJCHCTBHE BOABI C METaUIAMHU
(HaTpueM U KajblieM) (BO3MOXKHO HCIOJIB30BAHUE BHJIEOMATEPHAIIOB),
ONpEeNIeJICHUE PACTBOPOB KHUCIOT M IIEJIOYEeH C MOMOIIbK HHIUKATOPOB,
UCCIIEIOBaHHE 00pa3I0B HEOPraHWYECKUX BEIIECTB pAa3IUYHBIX KJIACCOB,
HAOIO/ICHUE W3MEHEHUS OKpAaCKU HHJIWKATOPOB B pPAacTBOpax KHUCIOT U
niesouel, uzyuenue B3aumozeiicteust okcuna meau(Il) ¢ pacrsopom cepHoit
KHCJIOTBI, KHUCJIOT C METa/llaMH, peakUHWil HeUTpaau3aluy, MOJy4YeHUe
HEPAaCTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOT0 MeTajyla JpYruM H3
pacTBOpa COJIM, PELIEHUE DKCIIEPUMEHTANIBHBIX 3a7ad 1o TeMe «Baxkneimmue

KJIaCCbl HCOPTaHNUYCCKUX COGHHHCHHﬁ))

Ilepnonnueckuil 3akoH u [lepuonnueckas cucteMa XMMHUYECKUX 3JIEMEHTOB
3 J .. MenneneeBa. CTpoeHre aToMoB. XUMUYecKas CBsi3b. OKUCIUTENBHO-

BOCCTAHOBHUTCIIbHBIC PECAKITUN

[lepBple MOMBITKM KJIacCUPHUKAIMN XHUMHUYECKUX dJieMeHTOoB. [loHsAThe o
11 TPYIIax CXOIHBIX JIEMEHTOB (IIEJIOYHBIC M IIETOYHO3EMENIbHBIE METaJLIbI,
TaJIOTeHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphle 00pa3zyroT am(pOTepHBIE

OKCHUABI U THAPOKCHUIBI

Ilepnonnueckuit 3akoH. Ilepmonnueckass cUCTEMa XUMHUYECKHX 3JIEMEHTOB
JA.N. MengeneeBa. KopoTkomnepuoanas © JUIMHHONEPUOAHAS  (OPMBI
3.2 [Tepuonnueckoit cucrtembl xuMuueckux odnemMeHtoB J[.M. Menneneena.
Ilepuoasl u rpynmnbl. PU3NYECKUI CMBICT MOPAJKOBOIO HOMEpPA, HOMEPOB

MIEpHO/1a U TPYIIIbI JIEMEHTA
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Crpoenue aromoB. CoctaB aToOMHBIX siaep. M3oTonsl. Dnexkrponsl. CTpoeHune
33 JJIEKTPOHHBIX 000JI04eK AaTOMOB MepBbIX 20 XUMHUYECKUX SJIEMEHTOB
Ilepunonnueckon cucremsl .M. Menneneesa. XapakTepuCTUKa XUMUYECKOIO

3JIEMEHTa 10 ero nojoxeHuto B [lepuoanueckoil cucteme .. Mennaeneena

3aKOHOMEPHOCTH H3MEHEHHUS paguyca aTOMOB XHMHYECKHX HJIEMEHTOB,
METaJUIMYECKUX W HEMETAJUIMYECKUX CBOMCTB MO TPYIINaM U IEPUOIAM.
34 3nauenue [lepuoanyeckoro 3akoHa u Ilepuoguyeckoit CUCTEMbl XUMHUYECKUX
AJIEMEHTOB ISl Pa3BUTUs Hayku W npakTuku. [[.M. MennaeneeB — y4y€HbI U

I'pa)XKaaHUH

35 Xumuyeckasi cBs3b. KoBasieHTHas (MoyisipHasi M HEMOJSIpHAsl) CBS3b.

DIIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3JIEMEHTOB. loHHAas CBA3b

36 Crenenb okuciacHusa. OKHCIUTEIFHOBOCCTAHOBUTCIIHLHEIC pCeaKkuunu. HpOHGCCI)I
OKHCJICHMS M BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

XUMUYECKUH OSKCIIEPUMEHT: H3Yy4eHHE OOpa3lOB BEUIECTB METAIJIOB U
37 HEMETAJUIOB, B3aUMOJEHCTBUE THMIPOKCHIA LIMHKA C PacTBOpaMHM KHUCIOT U
LIEJI0YEH, IPOBEIECHUE OIBITOB, WILIIOCTPUPYIOLIMX IIPUMEPBI OKUCIUTEIBHO-

BOCCTaAaHOBUTCIBbHBIX peaKI_[I/Iﬁ (ropeHHe, pC€aKIuu pa31oKCHUA, COCI[I/IHGHI/IH)

9 KJIACC

Kon IIpoBepsieMbIi 3J1EMEHT COACPKAHUS
1 BemectBo n xumunueckas peakuusi. [lopropenue
ITepuonnueckuii 3akoH. [lepuoguueckass cUCTEMa XHUMUYECKUX AJIEMEHTOB
.. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOICTB
1.1 XUMUYECKUX DJEMEHTOB TMEPBBIX TPEX TMEPUOMOB, KaJIMsl, KajdbllUid U HX
COEIMHEHUI B COOTBETCTBUU C TOJIOKEHHEM 3JIeMeHTOB B I[lepunoanueckoit

CUCTEMC U CTPOCHUEM UX aTOMOB

CrpoeHue BemiecTBa: BHJbl XUMHUYECKOW CBSA3M. THIBI KPUCTAITIMYECKHX
pEmETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT THIIA KPUCTAJUINYECKOU
- pemETK M BHJA XUMHYECKOM cBs3u. Kiaccudukanus u HOMEHKIaTypa
. HEOpPraHMYECKUX BeUIecTB (MEXIyHapoJHas U TpUBHUaJbHas). XUMHUYECKUE
CBOMCTBA BEILIECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIaccaM HEOPTaHMYECKUX

CO@}II/IHGHI/II\/'I, FCHCTUYCCKAA CBA3b HCOPraHNYCCKUX BCIICCTB
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Knaccudukanus XuMUYeCKUX peakiuii M0 pa3IUdHbIM MpU3HaKaM (M0 YHUCITY
U COCTaBy yUYacCTBYIOIIMX B pEaklHU BEIIECTB, MO TEIIOBOMY 3(QeKTy, 1o
1.3 WU3MEHEHUIO CTETICHEH OKHCIICHUS XUMUYECKUX 3JIEMEHTOB, 0 OOPAaTUMOCTH,
0 Y4YaCTHIO KaTajau3aTopa). OK30- M DHIOTEPMUYECKHE pPEaKIH,

TEPMOXMMHYECKHE YpaBHEHUS. [[OHSATHE O CKOPOCTH XMMHUUYECKON PEAKIIUU

[TonsiTue 06 0OpPaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [lonstue o
14 TOMOTEHHBIX M TETEPOreHHBIX peakiuax. lloHsTHe 0 XHMHYECKOM
paBHOBecHH. DakTOpHI, BIMAIONIME HA CKOPOCTh XUMHUECKOW PEaKkIuH U

IMOJIOKCHUEC XUMHUYICCKOT'O paBHOBCCHUA

OKUCIUTENBHO-BOCCTAHOBUTENBHBIE ~ PEAKLMU,  JJIEKTPOHHBIA  OanaHc
s OKHUCJIUTEIbHO-BOCCTAHOBUTENBHON  peakuuu. CocTaBieHUE ypaBHEHUN
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUUH C MCIOJIb30BAaHUEM METOoJ1a

AJIEKTPOHHOTO OallaHca

Teopus ANEKTPONUTUYECKON AUCCOLMALIMU. DIIEKTPOIUTHI U HEAIEKTPOIIUTHI.
Katnonsl, aHnoHbl. MeXaHI3M MCCOLUALMN BEILECTB € Pa3IMYHBIMU BUIAMHU
XuMu4eckou cBsizu. Crernenpb aucconnanuu. CUabHbIC U cIa0ble JIEKTPOJIUTHI.
1.6 Peakiun nonHoro oOMeHa. Y caoBUsl POTEKAaHUS PeaKkIMi HOHHOIO OOMEHa,
IIOJIHBIE U COKpAalllEHHbIE MOHHbIE ypaBHEHUs peakuuil. CBOICTBa KHCIOT,
OCHOBaHMH U coOJed B CBeTE€ MPEJICTaBICHUM 00 3IEKTPOIUTUYECKON

nuccouranuu. KauectBeHHbIe peakiiuy Ha HOHBL. [loHsATHE O rHIpoNHN3e coneit

XUMHUECKUN SKCHEPUMEHT: O3HAKOMJIEHHE C MOJENSIMU KPUCTAUTMYECKHX
peIIETOK HEOPraHUYECKUX BEIIECTB — METANIOB M HeMeTaylsioB (rpadura u
ajyiMaza), CIOXKHBIX BEUIECTB (XJOpHJa HATPHs); UCCIETOBAaHUE 3aBUCUMOCTH
CKOPOCTH XHMHYECKON peaklUuu OT BO3JAEHUCTBUS pazIUYHBIX (HAKTOPOB;
UCCIIEIOBAaHUE  DJIEKTPOIPOBOJHOCTH  pacTBOPOB  BEILIECTB, Ipoliecca
L7 JMCCOLMAlY  KUCIIOT, INeNoYel M comell (BO3MOXKHO HCIOJIb30BaHUE
' BUEOMATEPHUAJIOB); MPOBEJACHHUE ONBITOB, HUIIOCTPUPYIOIUX MPU3HAKU
MPOTEKaHUs peakuii HOHHOro 0OMeHa (00pa3oBaHUE OCaJKa, BbIIEJICHHE r'a3a,
o0Opa3oBaHUe BOJbI); ONBITOB, WILTIOCTPUPYIOIIUX MPUMEPHl OKHUCIUTEIBHO-
BOCCTAaHOBUTENIBHBIX peakluil (TOpeHHe, peakuu pa3ioKeHUsl, COeTUHEHN );

pacino3dHaBaHUC HCOPraHMYCCKUX BCHICCTB C TIMOMOIIBKO KAaYCCTBCHHBIX

peaKkurii Ha HOHBI; PEIICHUE YKCIEPUMEHTAIIBHBIX 3a/1a4
2 Hemeramisl ¥ UX coefUHEHUS

51 O6mass xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTemeHu okucienus. CrpoeHue u (U3MUECKHE CBOICTBA
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MPOCTHIX BEIIECTB — TaJION€HOB. XMMHUYECKHUE CBOMCTBAa Ha IMPHUMEpPE XJopa
(B3auMoOJIeHiCTBHE C MeTaJllaMi, HEMETAJUIAMHU, LIEI0YaMu). XJIOPOBOJOPO/I.
ConsiHasg KHUCIIOTa, XUMHUYECKHME CBOICTBA, TMOJy4Ye€HHE, NPUMEHEHUE.
JelictBue XxJiopa M XJOPOBOJOPOJA HAa OpPraHu3M 4yesoBeka. Baxueiiine

XJIOpUAbI U UX HAXO0XICHUC B IPUPOIALC

OO6mas xapakrepucTtuka 31eMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS

aTOMOB, XapaKTEPHbIC cTeNeHH OKucaeHus. CTpoeHue 1 (PU3NIECKUE CBOMCTBA

IOPOCTBIX BEIIECTB — KHCIOPOJa W CEpbl. AJUIOTPOIHBIE MOAM(PHUKALNN
KHCJIOpO/ia M cepbl. XMMUYECKHE CBOMCTBa cepbl. CepoBOIOPO/, CTPOCHHE,
dusnyeckue W XUMHUYECKHe CBOHCTBA. OKCHIBI CEphl KaK TMPEICTABUTEIU

25 KHCJIOTHBIX OKCHIOB. CepHasi KHCIO0Ta, PU3NUYECKUE U XUMHUECKUE CBOMCTBA
' (o0mre Kak mpeacTaBUTENS Kilacca KUCIOT U crenuduueckue). XuMUUECKHe
peaKIuu, JekKallue B OCHOBE MPOMBIIUICHHOTO CIIOCO0a MOJyueHHs] CEPHOM
KHCJIOTHI. HpI/IMeHeHI/Ie. Comnn cepH0171 KHCJIOTBI, KQYCCTBCHHAA PCaKIMd Ha
cyibdar-uoH. Haxoxmenue cepsl 1 e€ COSTUHEHUN B IPpUpOJie. XUMUYECKOE

3arpsi3HEHUE OKPY’KAIOIIEH Cpefibl COSAUHEHUSAMH CEepbl (KUCIOTHBIE JOXKIH,

3arps3HEHUC BO3AyXa U BO)IOéMOB), CII0COOBI €T0 MpeaOTBpalllCHHA

OOmast xapakTepucTuka 31eMeHTOB VA-rpynmbl. OcoOEHHOCTH CTpPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUs. A30T, pPACIpPOCTPaHEHHE B
npupoze, pusnueckue 1 XuMuieckue cBoiictsa. KpyroBopot azora B mpupoze.
AMMI/IaK, €ro (1)I/ISI/ILI€CKI/IC U XHUMHUYCCKHUC CBOﬁCTBa, MOJIyUCHHUC U
npuMeHeHne. CoiaM aMMOHUS, WX (U3MYECKHMe U XUMHUYECKHE CBOICTBa,
23 npuMeHeHne. KauecTBeHHas peakius Ha MOHbBI aMMOHHMSL. A30THasl KACIIOTa, €€
nojy4yeHue, pu3nyeckue 1 XMMUYeCKre CBOMCTBA (00IIMe KaK MpeACcTaBUTENs]
Kjacca KHUCIOT M crnenuduueckue). Mcnonp3oBaHMe HUTPATOB U COJIEH
aMMOHHSI B KaueCTBe MHUHEpPAIbHbIX yJI0OpeHUi. XUMHUECKOe 3arps3HEeHue
OKpYXaroIie cpesibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE JI0K/IU, 3arpsi3HEHNE

BO3/yXa, MOYBBI U BOJIOEMOB)

®docdop, annorpornubie Moauduxanuu pocdopa, pusnueckre 1 XUMHUECKHE
4 cBoiictBa. Oxcun dochopa(V) u dochopHast KuciaoTa, (GUIMUECKUE U
XUMUYECKHE CBOMCTBA, moiydeHue. McmonszoBanue (ocharoB B KauecTBe

MHUHEpaJIbHBIX YI00peHHi

OO6mast xapaktepucTuka 31eMeHTOB [VA-rpynmnbl. OcoOO€HHOCTH CTPOEHHUS
2.5 aTOMOB, XapaKTEepHbIE CTENEHM OKHUCICHMsA. YIJIEpOJd, aJIOTPOIHbIE

MOIU(UKALMH, PACIPOCTPAHEHUE B NpUpojAe, (U3NUYECKHEe U XUMHYECKUE
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cBoiictBa. Ancop6rusi. Kpyrosopor yriiepona B npupoje. OKkcuasl yrieposa,
ux (pusmyeckre U XMMUYECKHE CBOMCTBA, NEHCTBUE HA KUBBIE OPraHU3MBI,
MOJTy4eHUE U TPUMEHEHHE. DKOJIOTUYECKUE MPOOIIEMBI, CBI3aHHBIC C OKCUIOM
yraepoaa(IV); rumoresa rio6anbHOr0 MOTEIUICHUS KIUMAaTa; MapHUKOBBIM
addekr. YrompHas KucIoTa W e€ cond, uX (PU3MYecKHne W XUMHUYECKUE
CBOIiCTBa, Mmony4yeHue u npuMeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-
noHbl. Vcronb3oBanne KapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIUICHHOCTH U

CEILCKOM XO03SIMCTBE

[TepBoHavanbHble TOHATHUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHMSIX
yraepoaa (MeTaH, 3TaH, STWIEH, alleTUJIEH, 3TaHOJI, IJIMLEPUH, YKCyCHas
"6 kucnora). x cocraB u xumuueckoe crpoeHue. [lonstue o Ouonoruuecku
' BOKHBIX BEIECTBAX: XHUpaX, OelKax, YyrjieBoJax — W HMX POJIU B KHU3HHU
yenoBeka. MaTepuaabHOE€ €IWHCTBO OPraHMYECKUX U HEOPraHUYeCKHX

COEIMHEHUI

Kpemuuii, ero ¢Qusmueckue © XUMHYECKHE CBOICTBA, WOJIY4YCHHE U
npumMeHeHue. CoeanHeHust KpeMHus B npupoze. O0mue npeactaBieHust o0
okcuze kpemMHus(1V) n kpemuueBoit kucinote. CHIMKaThl, UX MCIIONb30BaHHUE
2.7 B ObITYy, MEIUIMHE, IPOMBIIUICHHOCTH. BakHelue cTpouTeabHble
MaTepuabl: KepaMHKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. [Ipobiembl
0€30I1aCHOT0 MCII0JIb30BaHMsl CTPOMTEIbHBIX MAaT€pHAJIOB B IMOBCEIHEBHOMN

KHU3HU

XVUMUYECKUH 3KCIEPUMEHT: U3yyeHHE 00pa3lloB HEOPTaHWYECKUX BEIECTB,
CBOMCTB COJISHOM KHMCIIOTBI; IPOBEIEHNE KaUEeCTBEHHBIX pEaKLil Ha XJIOpUA-

MOHbl M HAONIOZEHHE NPHU3HAKOB MX IPOTEKAHHUS; OMBITHI, OTpa)karollue
¢u3nUecKkre 1 XMMHUYECKUE CBOMCTBA raJIor€HOB M UX COAMHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEpUANIOB); O3HAKOMIIEHHE ¢ 00pa3laMu XJIOPHUI0B
(rajoreHuI0B); O3HAKOMJICHHE C O00pa3laMu cepbl U €€ COeqUHEHUSIMU

)3 (BO3MOKHO HCHOJb30BAHUE BHJIEOMATEpUAIOB); HAOIIOJEHHUE Ipoliecca
' o0yrauBaHus caxapa MoJl AeHCTBUEM KOHIIEHTPHUPOBAHHOW CEPHOMN KHUCIIOTHI;
U3yueHHe XUMUYECKHX CBOMCTB pa30aBIeHHON CEpHOI KUCIOTHI, TPOBEACHUE
KaueCTBEHHOW peakuuu Ha cyiab(ar-uoH U HaOII0JeHHe Npu3HaKa eé
POTEKaHUS; 03HAKOMJICHHE ¢ (PU3MUECKUMH CBOMCTBaMU a30Ta, pocdopa u ux
coeIMHEHUN (BO3MOXHO MCMOJIb30BaHUE BHJIEOMATEPHANIOB), 0Opa3laMu
a30THBIX U (ocOpHBIX yA0OpEeHHit; moayyeHne, coOupanue, pacrno3HaBaHue

N N3YUCHUC CBOICTB aMMHaKa, IpoOBECACHNEC KaYCCTBCHHBIX peaKum‘/'I Ha NOH
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aMmMOHUS ¥ ¢ochaT-MOH W U3yueHHE MPHU3HAKOB MX MPOTEKAHHUS,
B3aUMO/IEHICTBHE KOHLIEHTPUPOBAHHOHN a30THOM KMCIIOTHI C MEIbIO (BO3MOXKHO
UCIIOJIb30BaHUE BUAECOMATEPUAIIOB); M3YYEHHE MOJIEIEH KpHUCTANIMYECKUX
pewérok anMmasa, rpadura, QynnepeHa; O3HAKOMJIEHME C IPOLECCOM
a1copOIMK pacCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJTIEM M yCTPOHCTBOM
IPOTHBOIa3a; MOJy4yeHHe, cOOMpaHue, paclo3HaBaHUE U M3YUYEHHUE CBOMCTB
YIJIEKUCIOro Ta3a; MpOBEIEeHHE KayeCTBEHHBIX peaknuid Ha KapOoHAT- H
CHWJIMKAaT-HOHBl M W3Y4YCHHE INPU3HAKOB HX IPOTEKAHUSA; O3HAKOMIICHUE C
IIPONYKIIMEN CUJIMKATHOW IPOMBIIIJIEHHOCTH; PEIIEHUE YKCIIEPUMEHTAIBHBIX

3aJa4 no tTeMe «BaxkHelne HeMETAIUIbl U UX COSINHEHUSI
3 MeTanibl ¥ UX COEIUHEHU

OO0wrast XapakTepuCTUKAa XUMHUYECKHUX 3JEMEHTOB — METaNIOB Ha OCHOBaHWUU
ux nosioxkeHus B llepumogmyeckon cucremMe xummyeckux snemeHTos JI.M.
3.1 Menneneesa u ctpoenust atroMoB. CTpoeHHre MeTaioB. MeTamnueckast CBsI3b
U METaJUIMYecKas KpUCTalsIM4yecKass pemeérka. OJNEKTPOXUMHUYECKUN Pl

HaHpH)KeHI/Iﬁ MCTAlJIOB

dusnueckue U XMMUYecKHue CBOMCTBa MeTayloB. O01Ke croco0bl MOTy4eHus
12 MeTaisioB. [ToHsTHE O KOPPO3UU METAJIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT
Koppo3uu. CruiaBsl (cTaib, 4yr'yH, JIOPATIOMUHUAN, OPOH3a) U UX IPUMEHEHUE

B OBITY U IPOMBIIIJIEHHOCTH

[Ilenouynsle MeTaybl: MoslokeHHE B [leproguyeckoil cucTeMe XUMHYECKHX
anemeHToB /.M. MenneneeBa; CTpoeHHEe UX aTOMOB; HAX0KJICHHE B IIPUPOJIE.
33 dusnueckue U XMMUYEeCKHe CBOMCTBA (Ha MpuMepe HaTpus U Kanus). OKCuabl
U TUAPOKCHUABI HATPHUA W KaJuAd. HpI/IMeHeHI/Ie IICJIOYHBIX MCETAJJIOB U HUX

COeIMHEHUN

[llenoyno3eMenpHBIE METAJIBl MarHuii W KalbIUi: IIOJIOXKCHHE B
Ilepnonnueckoir cucreme xumuueckux dneMeHTtoB J[.M. Menneneesa;
34 CTPOEHUE UX aTOMOB; HaxXOXKJIEHHE B mpupoje. PU3NYECKUE U XUMHUYECKUE
CBOMCTBa MarHusi W Kajublus. BakHeimme coeluHEHHS KaibIHs (OKCHUI,

TUAPOKCHU, coln). JKECTKOCTH BOJIBI U CLIOCOOBI €€ yCTpaHeHUs

AmomuHuii: nonoxenue B llepuonnyeckoil cucreMe XUMUYECKUX AIIEMEHTOB
35 J .. Menneneesa; CTpO€HUE aTOMa; HAXOXKJEHUE B mpuponae. Ouznyeckue u
XUMHUYECKHE CBOWCTBA amOMUHHA. AMQOTEpHbIE CBOWCTBA OKCHAA U

TUAPOKCH]IA AITFOMUHUSA

52

[okymeHT co3aaH B anekTpoHHon chopme. Ne 40 ot 25.08.2025. cnonHutens: BacguHa IM.K. 0 AIEKTPOHHbINA
CrpaHuua 52 s 65. CTpanuua cosgara: 07.11.2025 07:55 =¥ TATAPCTAH



Kenezo: nonoxenue B [lepuoanueckoil cucreMe XuMuueckux 3nementon J[. .
16 MenpeneeBa; CTpOCHHE aToMa;, HaxoXaeHue B mpupoxae. Dusnmueckue wu
XUMHUYECKHE CBOMCTBA xene3a. OKcuipl, ruapokcuabl U conu xkenesa(ll) u

xene3a(lll), mx cocras, cBOWCTBA U MOTyYEHUE

XHUMHYECKUH SKCTIEPUMEHT: 03HaKOMJICHHE ¢ 00pa3iiaMy METaJJIOB | CILJIABOB,
X (U3NYECKUMH CBOWCTBAMH; M3YUYCHHE PE3YJIbTATOB KOPPO3UH METAIIIOB
(BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPHAIIOB), 0coOeHHOCTEH
B3aUMOJICCTBUSL OKCHJA KalblUs U HATpusi C BOAOU (BO3MOXHO
WCIIOJIb30BaHNUE BHJICOMATEPHAIIOB); HUCCICIOBAHUE CBOMCTB JKECTKOW BOJIBI;
mpoliecca TOpPEHHUs JKejie3a B KHUCIOPOoJe (BO3MOXKHO HCIOJb30BaHUE
3.7 BHJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHUS KaUECTBEHHBIX PEaKIIMil Ha MOHBI
(marnusi, Kanblivsi, adtoMuHus, nuHka, xenesa(ll) m xenesa(Ill), mexu(1l);
HaOJIOJICHUE M ONMCAHKE MTPOIICCCOB OKPAITMBAHMSI INIAMEHH HOHAMHU HATPHS,
Kaigd ¢ Kajnblusg (BO3MOXKHO  HCIIOJIB30BAaHHUE  BHUICOMATEPHUATIOB);
ucciaeaoBaHue aM()OTEPHBIX CBOMCTB THIPOKCHIA aTIOMUHHMS U THIPOKCHIA
[IMHKA; PEIICHHE YKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHeime MeTamib

U UX COEIUHEHUSDY
4 XUMHUS U OKpYXKarolias cpena

HoBrle MaTCpHrajibl 1 TCXHOJIOTHH. BemectBa u MaTcpHuaJibl B MMOBCEIHEBHOM
41 JKH3HH YeJIOBEKa. XUMHSI 1 300pPOBLE. be3omacHoe HCIIOIB30BaHNE BEIIECTB U
XUMHUYCCKHUX peaKquI B 6LITy. HepBa;I IIoOMOIIb MMPU XUMHUYCCKHUX OKOTaX U

OTpPaBJIEHHUSX

OCHOBBI ~ JKOJIOTMUECKOM  TI'PaMOTHOCTH.  XHMMHYECKOE  3arps3HEHue
4o okpyxarotieit cpeast [TJIK. Posb XumMuu B perieHuu 3K0JI0THYECKUX MTPOoOIeM.
[TpuponHble MCTOYHHKHU YTIEBOJOPOAOB (yroiib, MPHUPOAHBIN Ta3, HE(PTh),

MPOJIYKTHI UX MepepabOTKH, UX POJIb B OBITY U MPOMBIILIEHHOCTH

43 XVMHUYECKUH SKCTIEPUMEHT: U3y4YeHHE 00pa3lioB MaTepuanoB (CTEKIIO0, CIIIaBbI
METAaJUIOB, TOJUMEPHbIE MaTepHaIbl)
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IPOBEPSIEMBIE HA OI'D ITIO XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon IIpoBepsiemble TpeOGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM

NMPOBEPAEMOro 0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM

TpedoBaHMS NMPOrpamMMbl OCHOBHOI'0 0011ero oopaszoBanus Ha ocHoe PI'OC
1 IIpencrasnenue:

0 TIO3HABAEMOCTH SIBIICHUH MPUPOJBI, NMOHMMaHUE OOBEKTUBHOMN
3HaYMMOCTH OCHOB XMMMYECKOW HayKH Kak 00JIaCTH COBPEMEHHOI'O
1.1 €CTECTBO3HAHHUS, KOMIIOHEHTa OOILIel KyJbTYphl M IMPaKTUYECKOU
NEeSATEeIbHOCTH 4YEJIOBEKa B YCIOBHMSIX COBPEMEHHOI'O OOIIECTBA;

IMOHUMAaHHUEC MECTAa XUMHU CPEAN APYIrUX CCTCCTBCHHBIX HAYK

O HAYYHBIX MECTOAAX IMO3HAHHA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
12 TCOPCTUUCCKHUX MCETOAAX MCCICAOBAHUS BCIICCTB W HU3YUYCHHUA

XUMHUYCCKUX peaKuHﬁ; YMCHHUC HUCIOJB30BATH MOACIMW  JJIA

00BACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

0 cepax npodeccuoHaTbHON NESITEIBHOCTH, CBI3aHHBIX C XUMHUEH
U COBPEMCHHBIMH TEXHOJOTHSIMHU, OCHOBAHHBIMH Ha JOCTHIKEHHSIX
XUMHUYECKOW HAyKH, YTO IO3BOJUT OOYYArOIIMMCS PAacCMaTPHUBAThH
1.3 XUMHIO Kak cdepy cBoeil Oynymedt mpodeccnoHanbHOM
NEATSIIBHOCTH W CHeJIaTh OCO3HAHHBIA BBIOOP XHMHH Kak
npoUIBLHOTO TMpeAMeTa MpH Tepexoie Ha YPOBEHb CPEIHEro

o01rero oopa3oBaHus

Bianenne cucreMod XMMWYECKHX 3HAHMM M YMEHHME IPUMEHSTH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpAas BKIIFOYACT:

Ba)KHEHIIINE XHUMHUUYECKHE ITOHATHS. XHMHYECKHH DJJIEMEHT, aToM,
MOJICKYJIa, BEMIECTBO, MPOCTOE M CIIOKHOE BEIIECTBO, OJHOPOIHAS H
HEOJTHOPOAHAs CMECh, OTHOCHTEIbHBIE aTOMHAs U MOJEKYJSIpHas
MAacchl, KOJMYECTBO BEIIECTBA, MOJb, MOJIIPHAS Macca, MOJIIPHBII
2.1 00BEM, OKCHI, KUCIIOTAa, OCHOBAaHUE, CONb (CPeHHsIsl), XUMHUYECKas
peaKIus, PEaKIUh COCTUHCHUS, PEAKIMH PA3JIOKCHHS, PEaKIIuu
3aMelIeHus, peakud OOMeHa, TeroBOoM 3((EKT peakiuu, IK30- U
SHJIOTEPMHYECKUE PEAKIIMU, PACTBOP, MACCOBAs JIOJISI XUMHYECKOTO
DIIEMEHTa B  COCIUHEHHWM, MaccoBas IO W NPOICHTHAs
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KOHILIEHTPALUs BEILECTBA B PACTBOPE, SIAPO aTOMA, HIIEKTPOHHBIN CIION
aToMma, aToMHas OpOuTab, PagUyC aToOMa, BAJEHTHOCTb, CTENEHb
OKUCJICHHsI, XUMUYECKas CBS3b, JIEKTPOOTPULATENIBHOCTD, OJISPHAS
U HEIOJISIPHAs KOBAICHTHAS CBsI3b, MOHHAS CBSI3b, METAJUIMYECKast
CBSI3b, KpUCTAJUINYECKAS PELIETKA (ATOMHAs1, HOHHAsI, METAJJINYECKas,
MOJIEKYJIIpHAsi), NOH, KaTHOH, aHUOH, 3JIEKTPOJIUT U HEIIEKTPOIIUT,
IIEKTPOJIUTUYECKAsT JAUCCOLMALUS, pEeaKlMU MOHHOIO OOMeEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLMH,  OKUCIUTEIb U
BOCCTAHOBUTENIb, OKHCJICHUE M BOCCTAaHOBJICHHE, JJIEKTPOJIM3,
XMMHUYECKOE pPAaBHOBECHE, OOpaTUMble M HEOOpaTHMbIE peaKLuy,
CKOPOCTb XUMHUYECKOM peakuuu, karaimsarop, IIJK, kopposus

MCTAJLII0B, CILJIaBbI

OCHOBOIIOJIATAIOLINE 3aKOHbl XMMHM: 3aKOH COXPAHEHHUS Macchl,
2.2 nepuonnueckuil 3akoH J[.M. MenzeneeBa, 3aKOH IOCTOSHCTBA

COCTaBa, 3aKOH ABOFaI[pO

23 TCOPUU XUMHU: ATOMHO-MOJICKYJIAAPpHAsA TCOpHU:, TCOPHUA
BHGKTpOHI/ITH‘IeCKOﬁ Jucconuanun

3 Brnanenune ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKJIFOYAIOILICH

yMEHHE TMpPaBWIbHO HCIONb30BaTh HW3YYCHHBIE BEIIECTBA W
MaTtepuaibl (B TOM YHUCIIE MUHEpalbHbIE yTOOpEHUS, METaJUIbl U
CIUIaBbl, TMPOAYKTHI MEpepadOTKH MPUPOTHBIX  HCTOYHHKOB
11 YTIIEBOJOPOAOB (YTJIsi, MPUPOIHOTO raza, HeTH) B OBITY, CETHCKOM
' XO0351MCTBE, HA TNPOU3BOJCTBE M TOHUMAHUE 3HAYECHHUS IKUPOB,
OenKkoB, yIJIEBOJOB  JJIsi  OpraHM3Ma  4YelloBeKa; yMEHHeE
MPOTHO3UPOBATh BIIMSHUE BEIIECTB U XUMHUYECKHUX IMPOLECCOB Ha

OpraHM3M 4YeJIOBEeKa U OKPY’KAIOLIYI0 PUPOIHYIO CpeLy

39 YMCHUEC UHTCTPUPOBATE XUMHUYCCKHUEC 3HAHUA CO 3HAHUAMH APYTIUX
y‘{e6HLIX npeaAMETOB

HaJIM4YMe ONbITa paboThI C Pa3IMYHBIMU UCTOYHUKAMU UH(POPMALIUU
3.3 M0 XUMHH (HayyHasi U Hay4YHO-TIOMYJISipHAsl JUTepaTypa, CIOBapH,

CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

yMEHHE OOBEKTHBHO OLIEHMBATh HMH(OpPMAIMIO O BEIIeCTBaX, UX
34 NPEBPAIICHUAX W NPAKTUYECKOM NPUMEHEHUHM W yMEHUE

HCIIOJIB30BaTh €€ s PCIICHUA y‘-IC6H0-H03HaBaTCJIBHBIX 3aga4
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BH&I[GHI/Ie OCHOBaMH TOHSITHHHOTO arrmapara 1 CHUMBOJIMYCCKOIO

A3bIKa XUMHH JJIsI COCTaBJICHUA q)OpMy.]'I HCOpPraHNM4eCKUX BEHICCTB,

: YPaBHEHUN XHUMHYECKMX pPEaKLHUi; OCHOBAMU  XHMHUYECKOU
HomeHkatypsl (IUPAC u TpuBHanbHOIN)
YMmeHune o0bACHATH CBSA3b MOJIOKEHUs 1eMeHTa B [lepuonnueckoit
CUCTEME C YHCJIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS AaTOMOB

5 XUMHUYECKHX DJIEMEHTOB (COCTaB M 3aps slpa, oOIlee YHCIOo
AJIEKTPOHOB), pPAcIpEeAEICHUEM DIIEKTPOHOB IO SHEPreTHYECKUM
YPOBHSIM aTOMOB HEPBBIX TPEX MEPHUOOB, KAJTUS U KAJIbLIUS
[IpencraBinenne O  NEPUOAMYECKONM  3aBHUCHUMOCTH  CBOMCTB
XUMHUYECKUX 3JIEMEHTOB (pajinyc aToma, 3JeKTPOOTPULIATEIbHOCTS ),

6 MPOCTBIX M CIOXKHBIX BEIIECTB OT TMOJOXKEHHUS DSJIEMEHTOB B
Ilepuoanueckoit cucreme (B MaiblX [EpUOJAX M IJIABHBIX
MOJArPYNIax) v 3JEKTPOHHOTO CTPOCHUS aTOMa

7 YMmenue kinaccuuuupoBarh:

7.1 XUMUYECKHUE PJIEMEHTHI

7.2 HEOpraHUYEeCKUE BElIeCTBa

7.3 XUMHUYECKHE PEaKUU

8 YMeHue ornpenensiTh:

81 BaJICHTHOCTh M CTETCHb OKHCIICHUS] XUMUYECKHUX IJIEMEHTOB, 3apsi

' MOHA

g2 BHUJI XUMHUYECKOM CBA3M M THUI KPUCTAJUNIMUECKOW CTPYKTYphl B

. COCTMHEHUSX

8.3 XapakTep Cpebl B BOJHBIX paCTBOpaX BEIIECTB (KHUCIOT, OCHOBAHUH)

8.4 OKMCIIUTENDb U BOCCTAaHOBUTEID

9 YMeHune xapakTepru3oBaTh (U3MUECKUe U XUMUYECKUE CBOMCTBA!
MPOCTBHIX BEIIECTB (KHUCIOPOA, O30H, BOJIOpPOA, TpaduT, anmas,

9.1 KpeMHHM, a30T, ¢ocdop, cepa, XJIOp, HATPUN, KaIH, MarHHMH,
KaJIbIIMH, aTIOMHHHH, JKEJIe30)
CJIOKHBIX BELIECTB, B TOM YHUCJIE€ UX BOJHBIX pacTBOpPoOB (Boja,

97 aMMHaK, XJOPOBOJOPOJ], CEPOBOJOPOI, OKCHABI M THIPOKCHIBI

metaimoB [-IIA rpynm, amromunus, meau (I1), nunka, xenesa (I u

I1T), oxcuast yriaepona (I u IV), kpemuus (IV), azota u gpocdopa (111
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u V), cepol (IV u VI), cepnucras, cepHas, a3oTucras, a30THasd,
dbocdopHas, yrojibHasi, KpeMHHEBasK KHCJIOTA U UX COJIH )

IMPOrHO3UPOBATL MW  XapPaAKTCPU30BATb CBOICTBa B€OICCTB B

3aBUCUMOCTH OT HUX COCTaBa WU CTPOCHHA, HPUMCHCHUC BCIICCTB B

03 3aBUCUMOCTH OT HMX CBOHCTB, BO3MOXKHOCTh IPOTECKAHUS
XUMUYECKUX MPEBPAILICHUM B PAa3JIMUHBIX YCIOBUIX
10 YMeHHe cOCTaBIATh MOJIEKYJISIPHBIC U MOHHBIC YPaBHEHUS PEAKIIHA,
B TOM YHCJIE:
10.1 peaKkIuii HFOHHOTO OOMeHa
10.2 OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI
103 WUTIOCTPUPYIOIIMX XHWMHUYECKHE CBOWCTBA HW3YUYEHHBIX KJIACCOB
' (TpyIi) HEOPraHUYECKUX BEUIECTB
10.4 MOJATBEPKIAIOIIUX TCHETUYECKYIO B3aUMOCBSI3b MEXKAY HUMU
11 YMeHHe BBIYUCIATH (IPOBOAUTH PACUETHI):
1 OTHOCHUTEIIbHYIO MOJEKYJSPHYI0 U MOJSIPHYIO MacChl BEIIECTB,
' MacCOBYIO JIOJIF0 XUMHYECKOTO 3JIEMEHTA B COSMHEHUHN
11.2 MAaCCOBYIO JIOJIKO BEILIECTBA B pacTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 [0 ypaBHEHUSAM XHMHUYECKUX PEAKIUI U HAXOAUTh KOJIUYECTBO
' BEIIIECTBA, 00BbEM U MAaCCy PEareHTOB UITK MPOTYKTOB PEAKIIHH
12 Brnanenue (3HaHME OCHOB):
OCHOBHBIMH  METOJJaMHd  HAy4YHOro TMO3HaHus (HaAOIIO/IEeHHE,
101 U3MepeHHe, YKCIIEPUMEHT, MOJICIUPOBAHKE) TIPU U3YUCHUH BEIIECTB
' U XUMUYECKHX SIBJICHHH; yMeHue copmMyniupoBaTh mpodiiemy u
MPEAJIOKUTh YyTH €€ PeIIeHUs
122 Oe3omacHoil pabOThl ¢ XMMHYECKHMHU BEIIECTBAMHU, XUMHUYECKOU
' MOCYJI0¥ M JIa0OPaTOPHBIM 000PYAOBAHHEM
MpaBuUiaMu 0e30IacHoro oOpareHus c BEIICCTBaMH,
WCIIOJI3YEMBIMH B TTOBCETHEBHOW YKM3HU, TIPABUIIAMH TTOBEJICHUS B
123 HeNsix cOepekeHHs 30POBbSl U OKPYIXKAIOUIEH MPUPOIHON CPEIIbI;

MOHMMaHHE BpeJa (0MacHOCTH) BO3AEUCTBUS HA )KUBbIE OPTaHU3MBbI
ONPEAEIEHHBIX BEIIECTB, croco0oB YMEHBIIEHUS 51

MpeaoOTBPAICHHA UX BPpCIHOTO BOS)ICI\/'ICTBI/U{
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13

13.1

13.2

13.3

13.4

13.5

13.6

13.7

13.8

14

Hamuune MPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA U OCYIICCTBIICHUSA

CICAYIOIHNX XUMHUYCCKUX SKCIICPUMCHTOB:

HN3YUYCHUC u OIMKMCaHHuC (bI/IBI/IquKI/IX CBOMCTB BCIICCTB,
O3HAaKOMIJICHHC C (I)I/I3I/ILICCKI/IMI/I U XUMHWYCCKUMU ABJIICHUAMU, OIIBITHI,

WUTIOCTPUPYIOIIHE MPU3HAKU MTPOTEKAHUA XUMHUECKUX peaklui
U3Yy4YEeHHE CIIOCOOOB pa3/iesieHus: cMeceit

IMOJIYUYCHHE KHUCIOpOoada MW HM3YUCHHE C€ro CBOﬁCTB; IIOJIYUCHHUEC
BOAOpPOJa U UBYUCHHUC €TI0 CBOﬁCTB; IMOJIYUCHHUC YITICKHCIIOTO I'a3a U
HN3Y4YCHUE €TI0 CBOfICTB; IIOJIYUCHHUEC aMMHaKa W HM3YUYCHUE €TI0

CBOWCTB

IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJIeH

paCTBOpéHHOFO BCIICCTBA

IPUMEHEHUE  HMHAMKATOpOB  (JlakMyca,  METWUJIOpaHXa U
denondranenna) g onpeneieHus XapakTepa Cpeibl B pacTBOpax

KHUCJIOT U ILIeJIoYei

HCCIICIOBAHNEC U ONHCAaHHE CBOICTB HCOPraHM4YCCKHUX BCIICCTB
Pa3/IMYHbIX KJIACCOB; U3YUCHUC B3aHMO,Z[eI>'ICTBH${ KHCJIOT C ME€TalllaMU,
OKCHJaMH MCETaJlJIOB, PaCTBOPUMBIMHA )51 HEPACTBOPHUMBbIMU
OCHOBAHUSAMHU, COJEIMH, IIOJYUYCHHUC HEPACTBOPUMBIX OCHOBaHHﬁ;
BBITCCHCHUC OJHOro McCTajlyla JApyrumM M3 pacTBopa COJIH;
HUCCICIOBAaHUC an)OTepHBIX CBOICTB THAPOKCUIAOB aJTFOMUHUSA U

MUHKA

PEIICHUC SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEMaM: «OCHOBHBIE KJIACChI
HEOPTaHNUYCCKUX COC)II/IHCHI/II\/’I»; «3.]'IGKTpOJ'II/ITI/I‘-ICCKa$I
JUCCOLIMAITHS) , «Baxneimue HeMeTaIbl U HX COCAMHCHUA,

«Baxueiinne MeTalIbl M UX COSIUHECHU

XUMHYECKHE  OKCIEPUMEHThI,  HUTIOCTPUPYIOIIME  MPU3HAKH
MPOTEKAHUS PEAKIINI MOHHOTO 0OMEHA; KAYeCTBCHHBIC PEaKIUu Ha
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HOHBI: XJIOPUI-, OpOMHI-,
wonua-, cymnbdar-, ¢ocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUA-UOHBI, KATHOHBI aMMOHUSI, MaTHUS, KaIbIUs, aTIOMUHUS,

xenesa (2+) u xenesa (3+), menu (2+), nuHKA

YMmeHnue:
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NPEICTaBIATh PEe3yJIbTaThl JKCIepUMEeHTa B (opMe BBIBOJIOB,
14.1 JI0KA3aTeNbCTB, IPaQUKOB U TAOMUI[ U BBISBIATH IMIHPUUYECKUE

3aKOHOMEPHOCTH

YCTaHABJIMBATh  CBS3M  MEXJIy  pealbHO  HaOII0JaeMbIMU
14.2 XUMUYECKMMH SIBJICHUSIMA U MPOLIECCAMH, MNPOUCXOIAIIMMU B

MaKpoO- U MUKPOMHUPE, 0OBACHATh IPUUNHBI MHOTOOOPa3usl BEIIECTB
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INIEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNH

Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA
1 IlepBOoHaYyaIbHBIE XUMUYECKHUE TTOHATUS
1.1 Uucteie BemecTBa U cMecu. CrocoObI pa3iesieHus: CMecei
1o ATOMBI U MOJEKYJbl. XUMHYECKHE 3JIeMEHThl. CHMBOJIBI XUMHUYECKUX
' 271eMeHTOB. [IpocThIe U C10XKHBIEC BENIECTBA.
13 Xumnueckass (opmyna. BaneHTHOCTH aTOMOB XHUMHYECKUX 3JIEMEHTOB.
' CreneHp OKHUCIEHUS
3aKkOH NOCTOSHCTBA cocTaBa BemliecTB. OTHOCUTENbHAas aTOMHas Macca.
1.4 OTtHocuTenbHas MOJIEKyIIApHas Macca. MaccoBas 10151 XUMHYECKOT0 DJIEMEHTA
B COEJIMHEHUU
15 KonuuectBo BemectBa. Monb. MomsipHas Macca. MomsipHbiii 00bEM Ta30B.
' B3auMocBsI3b KOIMYECTBA, MACChl U YHCIIa CTPYKTYPHBIX €IMHUL] BEIIECTBA
L6 Ou3nyeckue U XMMHUECKHUE SIBICHUS. XUMHUYECKas peaklust U €€ MpU3HAKU.
' 3aKOH COXPaHEHHs MacChl BEIECTB. XMMHUYECKHUE YPABHEHUS
5 Ilepuoguueckuii 3akoH U Ilepuonnyeckas cucTeMa XMMHUYECKHX JJIEMEHTOB
J.1. MenneneeBa. CTpoeHue aToMOB
Ilepnonnueckuit 3akoH. Ilepumonnueckas cucreMa XHMHYECKHX DSJIEMEHTOB
2.1 JA.N. Menneneesa. Ilepuoasl u rpymnmbl. OU3HUECKUI CMBICI MOPSIAKOBOIO
HOMEpa, HOMEPOB NepHUOa U IPYIIIbI AJIEMEHTA
Crpoenne atomoB. CocTtaB aToMHBIX sifiep. M3oTomnbl. Dnektponsl. CTpoeHue
2.2 JIEKTPOHHBIX 000J0YeK aToMoB TMepBbIX 20 XHMHYECKHX DJIEMEHTOB
[Tepnonnueckoii cucrems! .M. Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB XMMHUYECKHUX 3JIEMEHTOB MEPBbIX TPEX
NEepUOJIOB, Kalus, Kalblus (paguyca aToMOB, 3JIEKTPOOTPHULATEILHOCTH,
23 METAJIMYECKMX M HEMETANIMYECKHX CBOWCTB) M HX COEIUHEHUH B
COOTBETCTBUM C IIOJIO)KEHHEM »3JeMeHToB B Ilepuoguueckoil cucreme u
CTPOEHHEM UX aTOMOB
3 Crpoenue BeniecTBa
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Xumnueckass cBsizb. KoBajieHTHast (TOJIApHAsE M HEMOJSIPHAs))  CBSA3b.
3.1 DJIEKTPOOTPULIATEILHOCTh ~ XMMHYECKUX  dJIeMEHTOB.  MoOHHas  CBs3b.

Meramuueckas CBSI3b

Tunel KpUCTANIMYECKUX PEETOK (aTOMHAasl, HOHHAsA, MeETaInyecKasi),
3.2 3aBUCUMOCTbH CBOMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKON PEMIETKH U BHAA

XUMHUYECKOH CBI3U

Baxwuelime npencraBuTeNM HEOPraHMYECKUX BellecTB. Hemertamibl U ux

COCIUHECHUA. MeTamisl 1 uX COCAMHCHUS

Knaccudukanuss 1 HOMEHKJIaTypa HEOPraHHYECKUX COCAMHEHUI: OKCHIIOB
(coneobpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, aM(pOTepHBIC) u
4.1 Hecosieo0pa3ylme;, OCHOBaHMH (IMIENIOYNM M HEPacTBOPUMBIC OCHOBaHUS),
KHCIOT (KUCIIOpOJCOMepKAae U OECKUCIOPOAHBIE, OIHOOCHOBHBIE U

MHOT'OOCHOBHBIC); COJICH (CpPEIHUX U KUCIIBIX)

47 Ou3nyeckue M XHUMHUYECKHE CBOMCTBA TMPOCTHIX BELIECTB-HEMETAIUIOB:
' BOJOPO/Ia, XJIOpa, KUCIOPO/Ia, Cephl, a30Ta, pocdopa, yriepoa, KpeMHUS

du3nyeckue M XMMHYECKUE CBOMCTBA IMPOCTHIX BEIIECTB-METAIIOB: JIUTHUS,

4.3 HATpUsl, KaJdus, MarHus U KaJbIUs, aIFOMUHUS, *Kele3a. DIEKTPOXUMUYECKUN

paa HaHpH)KeHI/Iﬁ MCTaJJIOB

14 dusnuecKkue 1 XMMUYECKHE CBOMCTBA BOJOPOIHBIX COSIMHEHUI HEMETAILIOB:
' XJIOPOBOAOPO/IA, CEPOBOIOPO/IA, AMMHUAKA
dusnueckue U XMMUYECKHUE CBOMCTBAa OKCUIOB HemeTayioB: cepbl (IV, VI),
4.5 azota(Il, IV, V), docdopa(lll, V), yraepona(ll, IV), kpemuusa(IV). [Tonyuenue
OKCHJIOB HEMETAJIIIOB

Xumnueckue cpoiictBa okcuaoB: MetauioB IA-IIIA rpynn, nuuka, meau(ll) u

+6 xenesa(ll, III). [Tomyyenre okcuI0B METAIIOB
XUMHYEeCKHE CBOMCTBA OCHOBaHUI M aM(OTEPHBIX T'MIPOKCUIOB (Ha IpUMeEpe
4.7 TUIPOKCUIOB AIIOMMHHUA, JKeje3a, LuHKa). [lomydeHne oOcHOBaHUN U
aM(pOTEepHBIX THIPOKCH]IOB
OO0mue XUMUYECKUE CBOMCTBA KHUCIIOT: XJIOPOBOAOPOIHOM, CEPOBOTOPOIHOM,
43 CEpHHUCTOM, CepHO, a30THOH, (hochopHOl, KpeMHHEBOM, yroabHOU. Ocobbie
' XUMHUYECKHE CBOMCTBAa KOHIICHTPHUPOBAHHOM CEPHOM M a30THOM KHCIIOT.
[Tonyuyenue kucior
4.9 OOme xuMHU4Yeckre cBoicTBa cpeHux coieil. [lomyuenue comneit
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410 [Tonyuyenue, cobupanue, paclo3HaBaHHE BOAOPOJA, KHUCIOPOJA, aMMHaKa,
YTJIEKUCIIOro ra3a B JabopaTopuu

A1l [Tonyuenne aMMmaka, CEpHOM M @30THOM KUCJIOT B IPOMBITIUIEHHOCTH. O01ne
CIOCOOBI OTYYCHHUSI METAJIIOB

4.12 I'eneTnyeckas CBA3b MEXKy KI1aCCAMU HEOPraHUYECKUX COCIUHEHUN
5 XUMHYECKUE PEAKLIUN

Knaccugukanus XuMHUECKUX peaKkiyil Mo pa3IuuHbIM MPU3HAKAM: 110 YUCITY U
5.1 COCTaBy YyYacCTBYIOIIMX B pPEaKIMM BEIIECTB, MO TEIUIOBOMY 3(ddexTy, mo

M3MEHEHHIO CTEIICHEH OKHMCICHUSI XUMUYECKHX JJIEMCHTOB

57 TemnoBoit 3¢ ¢deKkT XUMHUYECKON peakiuu, TEePMOXMMHUYECKHUE YpaBHEHUS.
DK30- U 3HJI0TEpMUYECKUE peakuuu. TepMOXuMUUYEeCKIE YpaBHEHUS

OKHCIUTENEHOBOCCTAHOBUTENBHBIC peakiy. OKUCIUTENN U BOCCTAHOBUTEIIH.
53 [Ipouieccel  OKHMCIEHMSI W BOCCTAHOBJCHMS.  ODJIEKTPOHHBIA  OayaHc

OKHCIIUTEILHOBOCCTAaHOBUTCIILHOM pakuuu

54 Teopus 37eKTpOAUTHYECKON Arcconuranu. KaTuoHbl, aHHOHBI. DJIEKTPOIUTHI
1 HeINeKTPOoJUThl. CHUIIbHBIC U c1a0ble AIEKTPOIUThI. CTENeHb JUCCOHAIITN

55 Peakiiun noHHOro obmeHa. YciaoBUs MPOTEKaHUs PEaKIMi MOHHOrO oOMeHa,
IIOJIHBIE U COKPAIIEHHBIE HOHHBIE YPAaBHEHUS PEaKIIMU

6 XuMUA U OKpY’Karoas cpea

BemectBa u Martepuansl B IOBCEJHEBHOW JKM3HM YelOBeKa. be3omacHoe
6.1 HCIOJIb30BaHNE BEIIECTB M XUMHUYECKUX peaklUil B JIabopaTOpUu U OBITY.

HepBa;I IIOMOIIb ITPpHU XUMHYCCKUX OKOT'aX U OTPABJICHUAX

XUMHUECKOe 3arpsi3HEHUE OKpy’Karolled cpeabl (KUCIOTHBIE — JIOXKAH,
3arpsi3HEHUE TOYBBI, BO3JlyXa U BOAOEMOB), CIIOCOOBI €ro MpeaoTBpallEHUs
6.2 [IpenenpHas nomyctumasi kouuneHTpauus BemecTB (IIK). Porp xumuu B
pELIEHNN »HKOJIOTMYECKUX MpobieM. YcuiaeHue mapHUKoBoro 3ddexra,

paspymieHue 030HOBOT'O CJI0A

ITpumenenue cepsl, a3ora, hocdopa, yrieposaa, KpeMHHUS U UX COETMHEHUN B
ObITY, MEAMIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM Xo3siiicTBe. [IpuMeneHue
6.3 METAJUIOB M CIUIABOB (CTallb, YYTYH, TIOPAJIOMHHMNA, OpoH3a) B OBITY H
MIPOMBIIIJIEHHOCTH UX coeuHeHuil. [loHsTHe 0 Koppo3uK METaI0B, OCHOBHbBIE

CITOCOOBI 3alIUTHI UX OT KOPPO3UU

64 [TpupoaHble HMCTOYHMKM YTJIEBOJOPONOB (Yrojb, HNPUPOAHBIN Tra3, He(Th),
MPOJYKTHI UX MepepaboTku (OEH3MH), X POJIb B OBITY U MPOMBILIUIEHHOCTH
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HepBOHa‘-IaJIBHbIG IIOHATHS 00 OPraHMvYCCKUX BCHICCTBAX KaK O COCAUHCHUAX

yriepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJI, TJIMLIEPUH, YKCYCHAast KHCIIO0Ta).

6.5
[TonsiTne 0 OMONOTMYECKH BaKHBIX BEILIECTBAX: JKUPAX, OCNIKaX, YIIIEBO/IaX — U X
POJIM B KU3HU YEJIOBEKA

7 Pacuérsr:

7.1 1o ¢popMysIaM XUMHUYECKUX COSTUHEHUN

7.2 Macchl (MaccoBO#) J10JIM PACTBOPEHHOTO BELIECTBA B PaCTBOPE

7.3 110 XUMHUYECKHUM YPAaBHEHUAM
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YYEBHO-METOJUYECKOE OBECIIEHEHNE
OBPA30OBATEJIbHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEEHBIE MATEPUAJIBI JIJIAA YUEHUKA

» Xumusi: 8-if kiacc: 6a30BbIi ypOBeHb: yueOHUK; 5-¢ u3aanue, nepepadorannoe ['abpuernsn
0.C., OctpoymoB W.I'., CnagxoB C.A. AkmnuoHepHoe obmectBo «M3maTenbcTBO
«IIpocsemenune»

» Xumusi: 9-ii kiacc: 6a30BbIi ypoBeHb: yueOHUK; 5-¢ u3aanue, nepepadorannoe ['abpuensx
0.C., OctpoymoB MW.I'., CnagkoB C.A. AkmnuoHepHoe ooOmectBo «V3garenscTBo
«IIpocsemenne»

IIepnonnueckas cuctema xumudeckux 3yeMeHToB [[.1.MenzeneeBa
Tabnua pactBopumMocTr
Psn akTuBHOCTH MeTaIOB
METOJANYECKHNE MATEPUAJIBI JIJISA YUUTEJIA

https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-0a30BbIii-ypOBEHb.-
Peanuzarusa-tpedoBannii-OI' OC-ocHOBHOT0-00111€T0-00pa30BaHMS. -
MeTtoauueckoe-nocooue-mis-yuantens.pdf

[MUOPOBBIE OBPA30OBATEJIbHBIE PECYPChI U PECYPCBHI CETHU
NHTEPHET
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/

https://www.yaklass.ru/
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[okymeHT co3aaH B anekTpoHHon chopme. Ne 40 ot 25.08.2025. cnonHutens: BacguHa IM.K. 0 AIEKTPOHHbINA
CtpaHuua 64 13 65. CTpanuua cosgara: 07.11.2025 07:55 =¥ TATAPCTAH



Jluct cornacoBaHus k gokymeHTy Ne 40 ot 25.08.2025
MHnumnaTop cornacoBaHnus: BaduHa M.K. OQupekTop
CornacoBanune nHngyumnposaro: 07.11.2025 07:55

Jluct cornacoBaHus Twvin cornacoBaHusa: nocnegoBaTesibHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyvaHus
iMopnucaHo

1 Bacpuna I".K. 07.11.2025 - 07:55

[lokymeHT co3aaH B anekTpoHHon copme. Ne 40 ot 25.08.2025. icnonHutens: BaduHa IM.K. N IIEKTPOHHbIA
CrpaHuua 65 u3 65. CtpaHuua cosgana: 07.11.2025 07:56 =¥ TATAPCTAH



