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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrPaMMBbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (QenepanbHON pabouell MporpamMMbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPEnogaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1o XxuMuM NOa€T MNPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4deHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIMXCS CpPEACTBAMHU Y4EOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MpeaMETHOE coJiepKaHue,
MpeayCMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaM IMPOrpaMMbl MO XUMHHU, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHYEMYIO
MOCJIEAOBAaTEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro Mpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpeaenseT BO3MOXHOCTH TMpeAMeTa IS
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTEeIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM o0y4YeHHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATENILHON JEATEIbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO COJ/ICpKaHMS.

3HaHWEe XWMHH CIY)KUT OCHOBOM [Isi (OPMHPOBAHUS MHPOBO33PECHHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPHAIBHOM E€IUHCTBE MHPA, BAKHYIO
pOJib UTpatOT (POpMHUPYEMbIE XMMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, SHEPreTUYECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyenue xumuu:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpoBaHUS KYJIbTYpPbI IMYHOCTH, €€ 00111el U PyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
OoOy4arommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOW  y4uyeOHOM  JIeSITEIbHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM ESITEIIBHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
L[ETTOCTHOTO B3IJIsiIa HA €UHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUYU €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH 00YUaIOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHWS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTMYECKOE
oOpa3oBaHHe 00yJarONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUMU OOECHEUYMBAIOTCA CIEIM(PUKON
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aIalITHPOBAHHBIM OTpa)kKeHHEM 0a30BOM HAYKHM XUMUH Ha ONpeNeIEHHOM dTane eé
pa3BUTHSAL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OII[ero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUU
OPTraHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUU CPOpMHUpPOBaHA HAa OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CoaeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUH O XUMUYECKOU
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYPHO OpraHU30BaHbl MO MPHUHIMITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOro YpOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanueckoro 3akona J[. I. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOMN CBSI3H;

— TpencTaBleHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlUU BEUIECTB B
pacTBopax.

TeopeTnduecknue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YpPOBHSI K JPYyroMy, BBINOJHSAS (PYHKIUM OOBICHEHUS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHUH  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABIICHNUS] O XMMHYECKOM COCTABIISAIOIIEN HAYyYHOW KapTUHBI MUpPa B JIOTHKE
e€ CHCTeMHOW NpUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TO3HaHWS B Hayke. M3ydeHue XMMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAaHWN W3 paHee W3YUYEHHBIX Y4YEOHBIX mMpeaMeToB: «OKpyX Aol MUpy,
«buosnorus. 5—7 kiacce» u «dusnka. 7 Kinacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUN OCHOB
XUMHUYECKON HAyKH Kak 00JIACTU COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBI XUMHUYECKHX
3HaHUN — BaKHEUINX (paKTOB, MOHATHM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JOCTYIIHBIX O00OOIIEHU MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAayKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PeaKiuii, B GOPMHUPOBAHUH U PA3BUTUHU MO3HABATEIBHBIX YMEHHUH U
UX T[PUMEHEHWU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NeSITETLHOCTH, OCBOGHUHM NpaBWi O€30IacHOTO OOpalleHHss C BEUIeCTBAMU B
MIOBCEIHEBHOM JKU3HHU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs BaKHOE
3Ha4YeHHE MPUOOPENTU TaAKUE 1, KaK:

— (QopMHpOBaHHE HHTEJICKTYalbHO pPAa3BUTOM JHMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYAHHYECTBY, CAMOCTOATEIbHOMY NPHUHATHIO DPELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMUMCS YCIOBUSIM >KU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTHYeCKOoe TMpUOOIIeHUE
o0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAyYHBIM
MeToJaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUHU;

— obecrnieyeHue yCIOBH, CIOCOOCTBYIOIMX MPUOOPETEHUIO O0YHAIOITUMUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIHHOCTH, MO3HAHUS M CaMOMO3HAHMS, KIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEpPCaIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBanue o0OmeNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
TPaMOTHOCTH, B TOM YHCJIE€ YMEHHUHA OOBICHATH W OIEHUBATH SIBJICHUS
OKpY’KaIOIIer0 MHUpa, WCIOJB3Yysl 3HAHUS U OIBIT, MOJyYEHHBIC MPH H3yYCHUH
XMUMHH, TPUMEHATh HUX IMpPHU PEIIEHUHM NpoOJeM B TMOBCEJHEBHOW XHU3HU MU
TPYAOBOH AESITEIBbHOCTH;

— (QopmupoBaHue y o0Oyyaroumxcs T'yMaHUCTHUYECKUX OTHOIIEHU,
NOHMMAaHUSA LEHHOCTH XHUMHYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYJIOBOM JEATEIbHOCTH B LEJIAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOMN Cpebl;

— pa3BUTHE MOTHUBAIIMM K OOY4YEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHs OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOQWMIsl W HAMPABICHHOCTH JATHHEHUIIIETO
oOy4eHus.

OOwiee YuCIO YacoB, OTBEAEHHBIX I M3y4yeHUs XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, cocTanisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJlelo), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU YENOBEKAa. XUMHS B CUCTEME HAYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSTHUE
BellecTB. [loHsATHE 0 MeToax MO3HAaHHWS B XUMHH. UUCThIE BELIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJIBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudgeckas ¢opmyna. BaJeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHTENbHAs aTOMHAas —Macca.
OTHocuTeNnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHast macca. B3auMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCla CTPYKTYPHBIX €IMHHI] BemlectBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

Pu3NYEeCKUEe U XUMHUUYECKUE SBJICHUS. XUMHUECKasd pPEeakus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYeckHe ypaBHeHUs. Krnaccudukarms
XUMHUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW TMOCY/I0H, MpaBUiaMu paboThl B JIAOOpaTOpPUH U
npuémMamMu 0oOpalleHus: ¢ JIabopaTOpHBIM 00OpPYAOBAHUEM, U3YUCHHE U OMUCAHUE
(Gu3MUecKuX CBOMCTB 00pa3sUOB HEOPraHUYECKHX BEIIECTB, HAOIIOJACHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCJIIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKHX peaklMil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3iloKeHHe TUAPOKCHIIA
menu (I1) npu HarpeBanuu, B3auMOJIEUCTBHE kele3a ¢ pacTBopoM conu meau (ID),
U3Y4YeHHUE CIOCOOOB Pa3JeICHHs] CMECE: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBAHUE, AUCTHWLISAIMA, XpoMaTorpadusi, MPOBEACHNE OYUCTKH MOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONUCAaHWE  pe3yJbTaTOB  MPOBEACHHS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTaBuTe M HEOPraHUYECKHUX BELIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucmopoa — 3nemMeHT U mpocToe
BemecTBo. Haxoknenuwe kucimopopa B mpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHus). Oxcunpl. Ilpumenenue xkucnopona. CrocoOsl



MOJIYYCHHUST KHUCTopoAa B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
KHcIopoaa B mpupoae. O30H — ajutoTportHas MoAUGUKAIIS KACIOPOaa.

TennoBoit 3¢h(heKT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHHS,
DK30- M DHAOTEPMHYECKHE peakiuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOT0 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bopopon — nsnemMeHT um mpocrtoe BemecTBO. Haxoxxaenue Bogopona B
npupoae, GU3NYECKHE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIOCOOBI
nonyyeHus. KucmoTsl u comnu.

Monsipabiii 00bEM razoB. Pacy€Tsl Mo XUMUYECKUM YPaBHEHUSIM.

duznueckue CBOMCTBA BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacpilieHHbIE ¥ HEHACBIIIEHHBIE PAcTBOPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBasi 10Ji BellecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpoB B IpUpOJI€ U B KU3HU 4YeloBeKka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuid. Oxcunbl. Knaccudukanms
OKCUJIOB:  cojeoOpasywomiue (OCHOBHBIE, KHCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpasyronue. Homenknatypa oxcunoB. Dusnueckue U XUMHUECKHUE
CBOWCTBA OKCUIOB. [lonyuenune okcuaos.

OcHnoBanusi. Knaccudukanuss ocHOBaHMM: IIENOYM W HEPACTBOPUMbIC
ocHoBaHusA. HoMmeHknatypa ocHoBaHnmid. PU3NYECKHE M XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. dusudeckue u
XUMHUYECKUE CBOMCTBAa KHUCHOT. Psan aktuBHoctu mertamnoB H. H. bekerosa.
[TonydyeHue KUCIoT.

Comu. Homenknatypa coneil. @U3NYECKUEe U XUMHYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eneTnueckas CBSI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE CONEPKaHUs KUCIOpOAa B BO3AYyXeE, MOTyUYEHHUE,
coOupaHue, pacrno3HaBaHUE UM U3YUYCHHE CBOMCTB KHUCIOPOJa, HAOMIOACHUE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
MpeKpalleHusl TopeHus (MmoXkapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMKMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACNO3HABAHME W HU3YUYCHHE
CBOMCTB BOJIOpoJia (FOpeHHe), B3auMojeicTBUe Bojoposa ¢ okcuaoM meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJIEHUE 0Opa3IlOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEM PACTBOPEHHOIO BEILIECTBA, B3aMMOJECHUCTBUE BOABI C METAJJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJB30BaHHWE BHUEOMATEpUAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT W IIEIOYEH,
u3ydyeHue B3aumozeiicTBus okcupa menu (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C MeETajulaMHy, peaklUWil HEUTpalh3aluH, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 PAacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 33/a4d N0 TeMe «BaXHeWlne KiacChl HEOPraHUYECKUX
COCIMHECHUI.

IHepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMHUUYECKUX 3JeMeHTOB. lloHsithe o
rpynmnax CXOJHBIX JJIEMEHTOB (IEJIOYHBIE M IIETOYHO3EMEIbHbIE METAILIHbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
Y TUAPOKCHUJIBI.

[lepnognueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
HN.  MengeneeBa.  KopoTkomepuonnas ©  JiIMHHONEpUOAHAs  (HOPMBI
[Teprnonnueckoit cucrembl xumuueckux 3nemMeHToB J[. . Menneneesa. [lepuoas
u Tpynmbl. DOU3WYECKUH CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oTomnel. Dnektponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OUueK aToMoB TepBbIX 20 XUMHYECKHUX  DJIEMEHTOB
Ilepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUUYECKOIO
AJIEMEHTA 110 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl paJinyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB MO IPyNIiaM U MEPUOIaM.

3nauenue [leprnoanueckoro 3akoHa u [leprpoanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. WM. MenngeneeB — yuy€Hbli U
IpaKIaHUH.

Xumuyeckass cBsa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs)  CBSI3b.
DJIEKTPOOTPULIATENLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Iporecchl OKUCIIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

H3yyeHHe oOpasloB BEIIECTB META/VIOB U HEMETAUIOB, B3aUMOJCHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT U IIEJIIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3ioKeHUs, COCAUHEHNUS).

Mesicnpeomemmnuie ceasu



Peanuzanusi MEeXNpeIMETHBIX CBSI3ed MPU M3YYEHUH XUMHM B 8 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOIb30BAaHUE KaK OOIMMX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUIHOCTh, HAOJIOICHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIH],
M30TOIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIMYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, ITAaHEThI, 3BE31bI, COHIIE.

buonorus: porocunTes, npixanue, buocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonnueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJIOB, Kalaus, KaIbLUI U HX
COCOMHEHUNM B COOTBETCTBUU C IIOJIOKECHUEM 3JIEMEHTOB B I[leproanueckoit
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3H. THIBI KPUCTAIIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTATUIMYECKONW PEHIETKHU U
BUJIa XUMHYECKOM CBS3H.

Knaccuduxaiyss 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUYECKUX BEUIECTB.

Knaccudukaiys XuMUYeCcKUX peakiuii Mo pa3audHbIM MPU3HAKaM (IO YHUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIMUM BEIIECTB, MO TEIIOBOMY 3(QeKTy, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOpAaTUMOCTH, IO
YYaCTHIO KaTalu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMHU, TEPMOXUMHUYECKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH XuMU4eckoil peakuuu. [loHstre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX M IeTepOTEHHBIX
peakuusx. [lonstue o karanuse. [lonsaTne 0 xXumMruyeckoM paBHoBecuu. DakTOpBI,
BIIMSAIONIME HAa CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEaKIUM,  JJIGKTPOHHBIN  OajaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIHLHOMN peaKIuu. CocraBiieHue ypaBHECHUI



OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKUU C  HCHOJIb30BAHHEM  METOJIa
3JIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MexaHW3M [HCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4ecKkoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U CIIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE U COKpallI€HHbIE HMOHHBIE YypaBHEHUs peakinuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe MPEACTaBICHUNA 00 BIEKTPOJUTUUYECKON
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O TMapOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTAILUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BCIIIECTB — METAIOB W HEMeTauioB (rpadura M anmasa), CIOKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakinu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE AIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, MpOLEcCa AUCCOLMALMU KHUCIOT, IIEJIOYEed W COJIeU
(BO3BMOKHO  HCIOJIb30BAHME BHUJCO MAaTEpUAJIOB), TMPOBEACHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HOHHOrO  oOMeHa
(oOpazoBanue ocajaka, BbIJIEJICHHE Tas3a, oOpa3oBaHUWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEaKLUN
(ropeHue, peakiuu pa3oKeHUs, COSIUHEHHUsI), paclio3HAaBaHUE HEOPraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OOmast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHCTBHE C METaIlaM{, HEMeTaUlaMU, IIeJI04aMH). XJIOPOBOJOPO/I.
CossiHass KMCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJyYeHHE, NpuUMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BaxkHeWlme XJIOpuabl U HUX
HAXOXJCHUE B PUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTereHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUyeckue cBoiicTBa cepbl. CepoBOAOPOJ, CTpoeHHE, (PU3HUECKUE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kwuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENS Kjacca KHCIOT W chenupuyeckue). XHWMHUUYECKHE pPEaKIuu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHHUS CEPHOM KHUCIOTHI.
[Ipumenenue cepHoi KucaoThl. COau CEpHOM KUCIOTHI, KAYECTBEHHAS PEAKLMS Ha



cyiabdaT-uoH. Haxoxaenue ceppl U €€ COCOUHEHHH B MpHPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COECIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILCHUS.

OOmiast xapakTepucTuka 37eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHHA. A30T, paclpoCTpaHEHHE B IPUPOJIE,
dusznyeckue u XxuMu4yeckue cBoicTra. Kpyrosopor a3ora B mpupoe. AMMUakK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, oMy4yeHne U npuMenenue. Conu aMMOHUS,
uX (pU3NYECKUE U XUMHUUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBl aMMOHMS. A30THasi KHMCIOTa, €€ MOoJydyeHHUe, (PU3NYECKUe U XUMUYECKUE
cBOMcTBa (0OlIME Kak TMpEACTaBUTENs Kiacca KUCIOT U CHEHU(PUYECKUE).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KauyeCTBE MHHEpAIbHBIX
yIo0peHnil. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BoOJMOEMOB). docdop,
ayoTpornuele Monudpukammuu ¢docdopa, pu3MUECKUEe U XUMUUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaota, Pu3N4IecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YA0OPEHUM.

Oo6mas xapakrepuctuka 3nemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENIEHW  OKHUCJIECHUS.  YIVIEpOJA,  AJUIOTPOIIHBIE
Moau(pUKalMK, PACIpPOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTBa. Ancopouus. Kpyrosopot yriepona B npupojae. Okcuabl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBA3aHHBIE C OKCHIOM
yraepoaa (IV), rumoreza r1i100anbHOrO MOTEIUIEHUS KJIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XMMHYECKHUE CBOMCTBA,
noJlydeHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayabHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, TaHOJI, TJIMUEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKHA YIJIEBOJOPOAOB (yroib, NPUPOAHBIA Ta3, HEPTh),
NPOAYKThl WX mepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILIECTBAX: )KHMpax, OeKax, yriieBojax — U ux
poJM B JKH3HM UEJIOBEKa. MarepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCTMHEHUH.

KpeMHuuii, ero Qusnueckue W XUMHUYECKHE CBOMCTBA, IOJyYCHHE H
npuMmenenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacraBieHus 00
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOIb30BAaHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxxHeine CTpouTeNbHbIE MaTepualbl: KepamHKa,



CTEKJIO, IIEMEHT, O0eToH, xkene300eToH. [Ipobnempr 0e30MacHOr0 HMCIOIL30BAHMUS
CTPOUTENILHBIX MAaTEPUAJIOB B MOBCEHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa3oB HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEaKIMi Ha XJIOPUJI-MOHBI U HAONIOICHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKawImue (PU3NYECKHEe W XWMHUYECKHE CBOMCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHWE C 0Opa3laMu XJIOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl M €€  COEQUHEHUSIMU  (BO3MOXKHO  MCIOJIb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpollecca OOYTIIMBaHUS caxapa IMoJ JACUCTBUEM
KOHLICHTPUPOBAHHOM CEPHOM  KHUCJOTBI, M3y4YEHUE XHMHMYECKUX CBOMCTB
pa30aBIICHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUECTBEHHON peaKIiK Ha Cynbdar-
WOH W HaOJIOJieHWe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HMUECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEpHUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEeHUH, MOJyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOMCTB aMMHaKa, IPOBEJICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U (PochaT-uOH U M3YyUYECHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICVCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3y4YCHHE Mozenein
KPUCTAUTMYECKUX pEIIETOK anMasza, rpadura, dyiiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MojiyueHue, coOupaHue, pacro3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKHCIIOTO ra3a, IMPOBE/ICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YyYECHHE TMPU3HAKOB HUX MPOTEKAHMS, O3HAKOMJICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux TnonoxeHus B llepmommyeckor cucrteMe XuMuUeckKux daeMmeHTtoB . H.
MenpeneeBa u crpoeHusi atoMoB. CTpoeHue MeTtaiuioB. MeTtamuyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKAs  PEIIETKA.  ODJEKTPOXUMUYECKHUH  pAX
HaMpsHKeHUH MeTautoB. Du3nyeckue U XMMUYECKHe CBOMCTBAa MeTaiuioB. OO0mue
CrocoObl TIONy4eHUs MeTayyioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3amuThl UX OT Koppo3uu. CruiaBbl (CTallb, YyT'YH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHUX
sanementoB JI. M. MenpaeneeBa, CTpoeHHME MX aTOMOB, HAaXOXJECHHWE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCuasl 1



TUJIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne mIENOYHBIX METAUIOB MU HUX
COCIUHCHUM.

[[lenoyHo3emenbHbIE METAJUIBI MarHMid W KalblMA: IIOJIOXKECHHE B
[Tepuomuueckont cucreMe xumudeckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
HX aTOMOB, HaX0XJIEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kanblus. BaxuHelmme coequHeHHs KalblUs (OKCHUIl, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10keHue B [leproindeckoi cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE atoma, HaxXxOoXAeHWE B mpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THAPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckon cucremMme XUuMHYECKUX JIEMEHTOB /.
. MengeneeBa, CTpOEHHE aToMa, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conu xkenesa (11) u xemnesa
(IIT), ux cocras, CBOICTBA U MOJTYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHME ¢ o0pa3llaMd METAJIOB M CIUIaBOB, UX (PU3HMUECKUMHU
CBOMCTBaAMH, M3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOYKHO
WCIIOJIB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHJA
KIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MpOLECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKM HA WOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJe3a
(I1) u xenesza (III), meau (1), HaOrOAEHUE W OMTUCAHUE TPOIECCOB OKPAITMBAHMUS
IJJaMEHH MWOHAMU HaTpusi, KaJlus U Kajiablusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THMAPOKCHUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCTIEPUMEHTAIbHBIX 3a71a4 10 TeMe «Baxknenime
METAaJIJIbl U UX COCAMHCHUS.

XUMHUA M OKpPY:KaoUias cpeaa

BemecTtBa M marepuansl B IOBCEAHEBHOW XW3HM YeloBeKa. besomacHoe
WCIIOJIB30BaHME BEILECTB M XMMHUYECKUX peakuuil B ObiTy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XHUMHUYECKOE 3arps3HCHHE OKpYKaroIeH cpeanl (MpeaeiabHas T0myCTuMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHnn 3K0JIOTHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpaslioB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJUMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaMeTHBIX CBs3ed MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILIECTBIISIETCS 4e€pe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOMIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTeCTBEHHO-HAYYHOT'O LIUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUSA: HAy4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIaccupuKalusa, NEepUOANUYHOCTb, HAOIIOCHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, HM3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

dusuka: marepus, aTroM, O3JIEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIHU],
U30TONBI, PaAHMOAKTUBHOCTh, MOJIEKYNA, DIIEKTPUUYECKUI 3apsl], MPOBOIHUKH,
MOJyIPOBOIHUKU, AUDICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEIO0, OOBEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOpP, PACTBOPUMOCTb, KpUCTAITNYECKast
pemérka, CIuiaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunres, npixanwe, OMocdepa, IKOCUCTEMA, MHUHEPAIBHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCHUTATEJILHON JAESATEIBHOCTH B COOTBETCTBUM C TPAIUIIMOHHBIMU POCCUICKUMHU
COLMOKYJIbTYPHBIMH U JYXOBHO-HPAaBCTBCHHBIMU II€HHOCTSIMHU, TPHUHSATHIMU B
oOlllecTBe TMpaBWJIaMH W HOPMaMH TIOBEJACHHUS M CIOCOOCTBYIOT Mpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHS U COLMATIM3AIMN 00YUYaIOIINXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJCTBOBAThCS CHUCTEMOW TMO3UTUBHBIX IIEHHOCTHBIX OpPHUEHTAlUM U
pacIlIMpEeHnE OIbITa AEATEIbHOCTA Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTprmoTH4YeCKOro BOCIMTAHUA:

IIEHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
M HAy4yHOMY HACIEIUI0, TTOHUMAaHUS 3HAUYCHUS XUMHUUYECKOM HAayKu B >KU3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOUM WH(pOpMaIMeil o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) rpaxaaHCKOr0 BOCIMTAHUSA:

MPEJICTABJACHUS O COIMAJIBHBIX HOPMax M MpaBUJIAX MEKIMYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIEAOBATEeNbCKOM, TBOPYECKOM W JAPYrMX  BHJAX
JIEATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TMO3HABATEIbHBIX 3aJay, BBINOJIHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUYEOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW Yy4eOHOM eATeNbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TOBEJEHHWE M TIOCTYNKU CBOUX TOBApUIIEH C TO3UIUHU
HPABCTBEHHBIX U MPABOBLIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUA:

MHUPOBO33PEHYECKHUE TPEJICTABICHUSI O BEIIECTBE U XUMHUYECKOW pEakiHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUA HAyKH WU COCTABIISIONIUE
OCHOBY JIJI1 IOHUMAHMS CYIIHOCTH HAYYHOW KapTHHBI MHUpA, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS MPHUPOJIbI, B3aUMOCBS3SIX YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATENbHBIE MOTHBBI, HAIIPABJICHHBIC HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHOM, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPHI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4E€OHBIMM TEKCTaMH, CIPABOYHOU



JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CPEJCTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYeHHUI0 U TMO3HAHWIO, JIO003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TPOEKTHOW U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 370POBBIM 00pa3 KU3HU, OCO3HAHUE MOCIEACTBUU U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT0Js1, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJIEHUSI TpaBui OE30MAaCHOCTH TpU  OOpalIeHHuH C
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHOM KU3HU;

S) TpyA0BOro BOCIIUTAHUS:

MHTEpEC K MPAKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBOKEHHUE K TPYAy M pe3yjibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPAECKTOPUHU MPOJIOHKEHUsT 00pa30BaHUs C YUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHENHON MpohecCUOHATBHON ACSITENBHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATILHOM CpeEIE;

6) ’K0JIOrHYEeCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 11€JIECO00pa3HOE OTHOIICHHE K MPUPOJEC KaK HCTOYHHUKY
JKW3HU Ha 3eMJIe, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3MYECKOMY M TICUXMYECKOMY 30POBbIO, OCO3HAaHUE LIEHHOCTH COOJIIOACHUS
npaBui 0€30MACHOTO MOBEAEHUS ITPU padOTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUsX,
YTPOKAIOIMIMNX 3J0POBbIO U KU3HU JIOAEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI ~ 3KOJIOTUYECKOW  KyJNbTYphl, OCO3HaHUS TJIOOATBHOIO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTeW UX PEIICHHS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanmpeaMETHBIX PpE3yJbTATOB BBIICIAIOT 3HAYUMBIC IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TOHATUS (3aKOH, TEOpHs,
TPUHITUT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, SKCIEPUMEHT H JIPYTOE.), KOTOPHIE
WCITIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETax W IMO3BOJSIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHMHE MHPA, U YHUBEpPCAJIbHBIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPBhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHUIO U OCYIIECTBICHUIO YYEOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

ba3zoBble Jiornueckue JaeiicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATh CMBICT XUMHUYECKUX TMOHSATHH (BBIACISATh UX XapaKTEPHbBIC
MPU3HAKKW, YCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTMMHU TOHSATHUSIMH), HUCIIOJIb30BaTh
MOHATHUS JIJIs1 OOBICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAIMA XUMHYECKUX BEIIECTB W XMMHUUYECKHX PEaAKIUH,
YCTAHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HW3Y4YCHUS,
CTPOUTH JIOTUYECKHUE pacCyXIAeHUS (MHAYKTHUBHBIC, JICTYKTHUBHbBIC, [0 aHAJIOTHN),
JienaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIpOIECCe TMO3HAHMUS TMOHATUSA (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHUMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4éTOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEPU30BATh CYIICCTBEHHBIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBIIATH,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJACTBEHHBIC CBSI3M U
MIPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBJICHUSX.

ba3oBble ucciiegoBarTe/IbCKHe AeiiCTBUS:

YMEHHUE HCIIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMU M IMPOBEICHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HalJoIaTh 3a XOJ0M Ipoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMmyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nndopmanueii:

yMEHHE BBIOWpATh, AaHAIM3UPOBATH U HHTEPIPETUPOBATH HHGOPMAIIUIO
Pa3IMYHBIX BUJIOB M (POPM MPEACTABICHUS, MOJYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcsl MHTepHEeTa), KpPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJIOCTOBEPHYIO HH(OPMAITHIO;



YMEHHE MPUMEHSITh Pa3INYHbIE METOJbI M 3allpoChl MPU TMOUCKE U OTOOpe
uHGOPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
00JaCTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYpOH aKTUBHOT'O MCIOJB30BAHUS PA3JIMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (hOpMY MpeAcTaBIeHUS UHDOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YyMEHUE UCIOJIb30BaTh W aHAJM3UpOBaTh B IIpoliecce Y4YeOHOU U
UCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKAaTHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHUSI 3a/laBaTh BOMPOCH (B XOJ€ Jauajora W (WIM) JAUCKYCCHH) II0
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMS MPEJI0KEHHOM 3aa4H;

YMEHUSL  NPEJCTaBIATh  MOJYYEHHbIE  pEe3yJbTaThl  MO3HABATEJILHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTax; JEJaTh IPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (J1a00paTOpHOTO OINbITa,
1abopaTopHOI pabOThI O UCCIIEI0BAaHUIO CBOIMCTB BEIIECTB, yU€OHOTO MPOEKTA);

YMEHUsI Y4YE€OHOrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM M MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IPU  PELICHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHuss, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINPEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHE).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC NCHCTBHSA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITENBbHO COCTaBJISATh WM KOPPEKTHPOBATH
MPEUIOKEHHBIM  QITOPUTM JEUCTBUUA MPU BBINOJHEHUM 33JaHUM C Yy4YETOM
MOJIy4YEHHUS] HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B YCIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeAMETHBIX pe3yJabTaTOB [0 OCBOCHHUIO 0053aTE€IbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYalOIIMMHCS Hay4yHblE€ 3HAHUSA, YMEHHS M CIOCOOBI



NEUCTBUN, chenupuIecKkue I TpeAMETHOW o0macth «XUMHS», BUIBI
JEATeIbHOCTH 1O  MOJYYEHHIDO HOBOTO  3HAHUS, €ro HWHTEpIpETaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsIX.

K konIy oOydenus B 8 kiiacce npeiMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10JIs1 XUMUYECKOTO 3JIeMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCIICHUS, XUMHUYECKasl peaKlus, KiIacCUPUKALMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIIIOBOU A((EKT peakiinu,
AIpO aToOMa, JJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BEIEeCTBa
(MporieHTHAsE KOHILIEHTpAIKsi) B PaCTBOPE;

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

e HCIOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JMJII COCTaBJICHHS (HOpMYT
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHII;

e ONpENENsATh BAaJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUH IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHas M HOHHAas) B
HEOPTaHUYECKUX COCANHEHUSX;

e packpeiBaThb cMbIca Ilepuonnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJAMYECKON 3aBUCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuomuueckoil cucreme,
3aKOHOB COXpPAHEHHs MAacChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYE€HUS, 3aKOHa ABOTraJipo;

e ONUCHIBATh W XapakTepuszoBaTh TabMuuHyr0 ¢opmy Ilepuonnyeckoi
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3judaTh T[IOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, manbsie u
OOJNBIIME TIEPHOJBI, COOTHOCHTH OOO3HAUYEHHUsS, KOTOPHbIE HMEIOTCS B
tabmune «llepmomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHnieneeBay € UHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U pacTpeeiCHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHUE JJIEMEHTHI, HEOPTaHWYECKHUE BEICCTBRA,
XUMHUYECKUE peakiuu (M0 YUCIY U COCTAaBy YYACTBYIOIIMX B PEAKIHUH
BEIIIECTB, 110 TETUIOBOMY (D (EKTY);

XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3TUYHBIX KJIACCOB, TOJTBEPXKAasi OMUCAHUE MMPUMEPaAMU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIINIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALICHUNA B
Pa3TUYHBIX YCIOBUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJSIPHYIO W MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHUYECKOTO »dJIeMEHTa 10 ¢dopmyre
COEJIMHEHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNH;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEATSILHOCTH — aHAJH3
W CUHTE3, CpaBHEHHE, 0000IIeHHEe, CUCTeMaTU3aluio, Kiaccudukaluio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUs] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTEeCTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClieloBaTh  NpaBWaM  MOJB30BAaHUSA  XUMHUYECKOM  MOCynol |
7abopaTOpHBIM  000pYJIOBaHMEM, a TaKXKe IMpaBUiiaM OOpallleHus C
BEI[ECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TONYYCHUI0O W COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOJAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAaCTBOPOB C OMNPEAECIEHHON MAacCOBOW JIOJIEM PaCTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  HKCIEPUMEHTHI  TIO
pacmo3HaBaHHUIO PACTBOPOB IIEIOYEH M KUCIIOT C IMTOMOIIBIO WHIUKATOPOB
(;rakmyc, dheHondraient, METUIIOPAHXK U JIPYTHUE).

K xoHIily o0yueHus B 9 kjiacce npeaMeTHbIC pe3yJibTaThl HA 0230BOM ypOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaThb CMBICII OCHOBHBIX XUMHYECKMX MOHATHM: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJia, WOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CI0’KHOE€ BENIECTBO, BAJCHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PEaKInsi, XUMUYIECKast CBs3b, TEIIOBOU 3(PdeKT
peakiuuv, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIMTUYECKAs IHUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTaJu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME U  BOCCTaHOBJIIEHUE,
AITOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTaJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOW peaKUuH, MPEAeSbHO JOMyCTHUMAas
koHuenTpanus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU NOHATHA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUIA;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIN;

ONPENIENATh BaJICHTHOCTh U CTENIEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIUWHEHUU 1o ¢opmyrnaMm, BHUJI XUMHUYECKOU
CBs3M (KOBAJCHTHAs, WMOHHAsA, MeETaUIMuecKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (opMmylie, XapakTep Cpelabl B
BOJIHBIX PACTBOpPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BELIECTBA;

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIKCHIBATH W XapaKTepHU30BATh
Tabnuunyo (opmy Ilepuogmdyeckoid CUCTEMBbI XUMHUYECKUX AJIEMEHTOB:
paznuyaTh MOHATUA «rjaBHasg noArpynmna (A-rpynma)»y U «modooyHas
noarpynmna (b-rpynma)», manele u OONbIIME TEPUOJABI, COOTHOCHUTH
0003HauYeHUsl, KOTOphIE HMEIOTCS B TIEPUOJUYECKON Taliuie, ¢
YUCJIOBBIMU  XapaKTEPUCTHUKAMH  CTPOEHHUSI  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsj sjapa, OOIIee YHUCIO JJIEKTPOHOB U
pacrmpefielieHue HX MO0 DJJICKTPOHHBIM  CJO0sIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHUI B
npezaenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYIIl C YUETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy UM COCTaBYy Y4YacTBYIOIIUX B PeaKIUU
BEIIECTB, N0 TEMJIOBOMY 3P EKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHUS
XUMHYECKHUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIUDUYECKUE XUMHYECKUE
CBOMCTBa TIPOCTBHIX M CJOXKHBIX BEIIECTB, MOJITBEPXKIAs OMNHUCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHIM;

COCTaBIIAITh YPABHEHUS BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, TIOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKLIUM HOHHOTO



oOMeHa, YypaBHEHHS pEaKUui, MOATBEPKAAIOIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3TMYHBIX KIACCOB;
pacKpbIiBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIHid
MIOCPEICTBOM COCTaBIICHUS SJIEKTPOHHOTO OajaHca 3TUX PeaKIni;
POTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUNH B Pa3TUIHBIX
YCIOBUSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJEKYJISAPHYI0O H  MOJSIPHYIO MAacChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »dJIeMeHTa 1o (dopmyre
COCITMHEHHsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0JaTh  MpaBWja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7a0b0paTOpHBIM  00OpYIOBaHMEM, a TaKXKe TMpaBWia oOOpaiieHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSAMH 110 BBIITOJHEHHUIO
7a00paTOPHBIX XHMHUYECKUX OIBITOB IO TOJYyYEHHUI0O U COOMpPAHUIO
ra3zo00pa3HbIX BEUIESCTB (aMMHUaKa U YTIIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IyTEM XJIOPHUI-, OpOMUJI-,
uonua-, kKapoonar-, ¢docdar-, cuiamkar-, cyiabdar-, TUAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIbHON JEATEeIbHOCTH — aHaJIHU3
U CHHTE3, CpaBHEHHE, OOO0OIleHNe, CHUCTEMATHU3allhi0, BbISBICHHUE
MPUYUHHO-CJICJACTBEHHBIX CBS3€H — I WU3y4YEHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOOIeHNE, M3MEpPEeHHe, MOJCTUPOBAHUE, DKCIEPUMEHT (peajbHBId U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoanuectBo yacon
Ne ni/m HanmenoBaHmue pa3/ie/ioB U TeM NPOrpaMMbl
Bcero

Pasznea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA

11 XuMus — BaxkHasi 00J1acTh €CTECTBO3HAHUS U TPAKTHUECKOMN 5
’ JEATENBHOCTH YENIOBEKA

1.2 BeniectBa 1 XuMuyeckue peakiuu 15
Hroro no pazgeny 20
Pa3znen 2. BaxxHelilue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB

2.1 Boznyx. Kucnopona. [Tonsarue 06 okcumax 6

2.2 Bonopon. [TonsiTue o kucioTax v cosx

2.3 Bona. PactBopsl. [lonsitue 06 ocHOBaHUAX

24 OcHOBHBIE KJIacChl HEOPTAaHUYECKUX COEMHEHUN 11
Hroro no pazneny 30
Paznea 3. [lepuoanyecknii 3akon u Ilepuoanyeckasi cucreMa XUMHYECKHX
ajemenToB JI. U. MenaeneeBa. CTpoeHue aToM0OB. XMMHUYECKAsl CBSA3b.
OxucINTEIHbHO-BOCCTAHOBUTEIbHbBIE PeaKIIuu

31 [Tepuoanueckuii 3akon u [lepuoanueckas cucteMa XMMUYECKUX .
) aneMmeHToB [l. 1. Menzneneesa. Ctpoenue aroma

3.2 Xumuueckas cBsizb. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUN 8
Hroro no pazneny 15
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68




9 KUIACC

Ne i/

HaumenoBanue pa3aesioB U TEM IPOrpamMmmabl

Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu

KoaudecTBO 4acoB

Bcero

[ToBTOpenue u yriryOiaeHne 3HaHUI OCHOBHBIX pa3/ieioB Kypca 8

1.1 5
KJjlacca
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX PEaKIUil 4
13 DNEKTPOIUTHYECKAS AUCCOIUAINS. XUMUUYECKUE PEAKIINH B g
’ pacTBopax
Hroro no pazneny 17
Pa3nen 2. HemeTa/uibl ¥ UX coeIMHEHUS
)1 OO61mas xapakTepucTUKa XUMUYECKUX AJ1eMeHTOB VIIA-rpymmbl. 4
) [anoreHbt
5 OO01as xapakTepuCcTUKa XUMHUYECKHUX JIEMEHTOB VIA-rpynmsl.
) Cepa u e€ coeluHEH NS 6
)3 OO01mas xapakTepuCTUKa XUMUYECKUX AJIEMEHTOB V A-TpyIIbL.
' A30T, hocdop 1 UX COeAUHEHNS L
s4 OO01mas xapakTepucTUKa XUMUIECKHUX dJIeMEeHTOB [V A-rpynmbl. g
) Yrnepoa u KpeMHUN U UX COSTUHEHHS
Hroro no pazgeny 25
Pa3nen 3. MeTauibl 1 UX cOeIMHEHUS
3.1 OO6mue cBoiicTBa METAILIOB 4
3.2 Baxneimme MeTamiIbl 1 UX COSIUHEHUS 16
Hroro no pazneny 20

Pasznea 4. Xumus 1 OKpysKammas cpeaa




4.1 BemecTBa 1 maTepuaibl B KU3HU YEJIOBEKA 3
Uroro no pazgeny 3
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68






IHOYPOYHOE IIVTAHUPOBAHUME
8 KUIIACC

Ne i/

Tema ypoka

BKoaugecTBo
yacoB. Bcero

IIpenmer xumuu. Posib XuMHHM B )KU3HU YenoBeka. Tena u BemecTsa 1
[TonsiTre 0 MeToAax NO3HAHUS B XUMUU 1
3 [Tpaktryeckas padora Ne 1 «IIpaBuia paboTsl B 1aOOpaTOpUH U MPUEMBI OOPAIIICHUS C |
1a00paTOPHBIM 000PYIOBAaHUEM)
4 YucTteie BemecTBa u cMecH. CiocoObI paszielieHus: cMecei 1
5 [IpaxTuueckas padorta Ne 2 «Paznenenue cmeceil (Ha npuMepe OYUCTKU [OBAPEHHON COJIN)» 1
6 ATOMBI 1 MOJIEKYJIBI 1
7 XUMUYECKHUE 3JIEMEHTHI. 3HAKU (CUMBOJIbI) XMMUUYECKUX 3JIEMEHTOB 1
8 IIpocTeie u ClI0KHBIE BEIIECTBA 1
9 ATOMHO-MOJIEKYJIIPHOE YUEHUE 1
10 3aKOH MOCTOSHCTBA COCTaBa BEIECTB. XUMHUecKas popMyiia. BaleHTHOCTh aTOMOB XUMHUECKUX |
AJIEMEHTOB
11 OtHocuTenbHas aroMHast Macca. OTHOCUTENIbHAS MOJIEKYJISIpHAs Macca 1
12 MaccoBast 101 XUMHYECKOTO dJIeMEHTa B COEMHEHNH 1
13 KonnuecTtBo BemectBa. Monb. MosnsipHas macca 1
14 OU3NYECKUE U XUMUYECKHUE ABICHUA. XUMUYECKask peaKius 1
15 [Ipu3Haky U yci0BHs NPOTEKAHUSI XUMHUUECKUX PEAKIINM 1
16 3aKOH COXpaHEHMS MACCHI BEIIECTB. XMMHUUECKHE YPaBHEHHUS 1
17 Beluncienus KoaM4ecTBa, MacChl BEIIECTBA 10 YPABHEHUAM XUMUYECKUX PEaKIUI 1




18 Kiaccudukanms XuMuaeckux peakiuii (CoeqMHEHUs, Pa3I0KEHUs, 3aMEIICHHs, OOMeHa) 1
19 M. B. JlomoHOCOB — yu€HbI-HITUKIIONEeTUCT. OOO0IICHHE U CUCTEMATHU3AIIHSI 3HAHHIA 1
20 Kontponbnas padota Nel o reme «BemecTBa 1 XUMUYECKHUE PEAKITHI 1
21 Bo3nyx — cMech razos. CoctaB Bo3ayxa. Kuciopoa — snemMeHT u npoctoe BeniectBo. O30H 1
” dusnuecKkue U XMMUYECKHE CBOMCTBA KHCIOpoa (peakluu OKUciIeHus, ropeane). [lonstue o6 |
OKCHJIax
23 CriocoOsl MmosTydeHus: KUCI0po/ia B J1a0OpaTOPUH U MPOMBIIIIEeHHOCTH. [IprMenenue kuciaopoa 1
24 TemnoBoit 3¢ (hexkT XUMUIECKOH peaknu, TOHATHE O TS PMOXUMHYECKOM yPaBHEHHH, 3K30- U |
SHAOTEPMHUUYECKUX PEAKLUAX
25 TomnuBo (Hed Tk, yroib 1 MeTaH). 3arpsi3HeHUe BO3AyXa, CIOCOObI €ro Mpe0TBPAIICHUS 1
26 [Ipaktruyeckas padora Ne 3 o teme «Ilomydenue u cobupanue KUCIOPOAa, U3yUSHHE €T0 CBOMCTBY» 1
27 Bogopon — snemeHT u npoctoe BemiecTBo. HaxoxaeHue B npupojae 1
28 dusnyeckue U XMMUYECKHE CBOMCTBa Bogopoaa. IIpumenenne Bonopona 1
29 [TonsiTHE O KMCTOTAX U COJAX 1
30 CriocoOblI ostyyeHust BOAOPOia B J1aOOpaTopuu 1
31 [Tpaktrueckas padota Ne 4 o reme «Ilonyuenue u coOupanue BOAOpPOIa, U3yUEHUE €r0 CBOMCTBY 1
32 MosnsipHblii 005EM ra3oB. 3ak0oH ABOTapo 1
13 Boruncnenus o6b€Ma, KOIMUecTBa BEIIECTBA ra3a Mo €ro U3BECTHOMY KOJIMYECTBY BEILIECTBA WIIH |
00BEMY
34 Beruucnienust 06bEMOB ra3oB M0 YpaBHEHHMIO PEAKIIMKM Ha OCHOBE 3aKOHAa 00BbEMHBIX OTHOLIEHUIH |
ra3os
35 DU3NYeCKUE U XMMUYECKHE CBOICTBA BOJBI 1
36 CocraB ocHoBanuii. [lonstTre 06 nHAMKaTOpaxX 1
37 Bona kak pactBoputens. HachllieHHbIE M HEHACKIILIEHHBIE pACTBOPBI. MaccoBast 1011 BEIIECTBA B |
pacTtBope
18 [Tpaktrueckas padota Ne 5 o teme «IIpuroroBiaeHue pacTBOPOB C ONPEACIEHHON MacCOBOM J0Jei |

PacCTBOPEHHOTO BEILIECTBAY




39 Kontponbnas padota Ne2 o teme «Kucmoposa. Bogopoa. Bomga» 1
40 Oxcupsl: cocTaB, KiacCUpUKAIMs, HOMEHKIIATypa 1
41 [TonydyeHnue U XUMHUYECKUE CBOMCTBA KUCIOTHBIX, OCHOBHBIX U aM(OTEPHBIX OKCUIIOB 1
42 OcHoBaHus: cocTaB, KiIacCU(pUKAIKA, HOMCHKIATypa 1
43 [TonyyeHnue u XMMHUYECKUE CBOMCTBA OCHOBaHU M 1
44 Kucnotsr: cocraB, knaccudukarms, HOMEHKIaTypa 1
45 [TonydyeHne 1 XuMHUYECKHUE CBOMCTBA KUCIIOT 1
46 Conu (cpeqHue): HOMEHKIATypa, CHOCOObI MOTYYeHUS, XUMHUYECKHE CBONCTBA 1
A7 [IpaxTuueckas padora Ne 6. Pemienue skcriepuMeHTaIbHBIX 3a7a4 110 TeMe «OCHOBHBIE KIIaCChl |
HEOPraHWYECKUX COCAUHEHUIN
48 I'eneTnueckas cBsSI3b MEXKy KJIIACCAMH HEOPIaHUYECKUX COCIMHEHUN 1
49 O06o0mieHne 1 cucTeMaTu3aIys 3HaHUH 1
50 KontponbHas padora Ne3 o teme "OCHOBHBIE KJIaCChl HEOPTaHMUECKUX COSAMHEHUI" 1
51 [lepBbie NONBITKN KJIACCU(PUKALMU XUMUYECKUX 3J1eMEeHTOB. [loHATHE 0 rpynnax cXoJHbIX |
JJIEMEHTOB
52 [Iepnonnueckuit 3akoH u Ilepuonnueckas cucrema xXumMudeckux 31meMeHToB 1. M. Menneneesa 1
53 IIepuonsl, rpymnisl, MOATPYIIILI 1
54 Crpoenue atomoB. CocTaB aTOMHBIX sijiep. M30Tomsr 1
55 CrtpoeHue 31eKTpOHHBIX 0001049ek aToMoB 3neMeHToB [leproaudeckoii cuctemsl J[. 1. MenneneeBa 1
56 XapakTepucTruKa XUMHYECKOTr0 3JIEMEHTA IO ero noJyioxkeHuto B [lepnoanueckoit cucreme /. U. |
Menneneena
57 3nauenue [lepuonnueckoro 3akoHa JUIs pa3BUTHs Hayku U npaktuku. . . MenneneeB — y4€Hbli, |
neaaror U rpakJ1aHuH
58 PezepBHblil ypok. O6001IeHne U cucteMaTH3anus 3Hanui / Beepoccuiickas mpoBepouHas paboTta 1
59 Kontponbras padota Ne4 o reme «CtpoeHue atoma. XUMHYecKas CB3b» / Beepoccuiickas |

nmpoBepoyHas pabora




60 DIEeKTPOOTPULATEILHOCTh ATOMOB XUMHUYECKHX AJIEMEHTOB 1
61 HNonnas xumuueckas cBs3b 1
62 KoBanenTHas nossipHasi XuMU4ecKas CBs3b 1
63 KoBanentHas HenosnsipHas XUMUYECKasl CBA3b 1
64 CrerneHb OKUCICHUS 1
65 OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU 1
66 OKHCIUTENN U BOCCTAHOBUTEIH 1
67 PesepBHblil ypok. O60011€HNHE U ccTeMaTH3alus 3HaHui 1o TeMe «CTpoeHne aroma. XUMHUYECKas |
CBSI3b»
68 PesepBHeIil ypok. O000IICHHE U CUCTEMATH3AIHS 3HAHHUMA 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




9 KUIACC

Ne ni/m Tema ypoka KounyecTB
0 4acoB.
1 ITepuoanueckuii 3akoH. [lepuoauueckas cucrema xumuueckux snementoB J[. . Menaeneena 1
2 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XUMUYECKUX AJIIEMEHTOB MEPBBIX TPEX TIEPUOIOB 1
3 Knaccudukanus u HOMEHKIATypa HEOPraHUYECKUX BEIECTB 1
) Buapl XuMHU4ecKo# CBA3U U THITbI KPUCTAJUTMYECKUX PEHIETOK 1
5 Kontponbnas padota Nel no teme «I[loBTopenue u yriybieHue 3HaHuil OCHOBHBIX pa3JIeioB Kypca |
8 Kmacca»
Knaccudukanmst XaMHUUECKUX PEaKIMi 10 Pa3IuIHbIM ITPU3HAKAM 1
[TonsATHE O CKOpPOCTH XUMUYECKOHN peakiuu. IIoHATHE O TOMOTEHHBIX U FE€TEPOre€HHBIX PEAKLIUAX 1
g [TonsiTHE O XUMHUECKOM paBHOBECUH. DAKTOPHI, BIUAIONINE HA CKOPOCTh XMMUYECKOM peakuu U |
MOJIOKEHUE XUMUYECKOTO pPaBHOBECHS
9 OKHUCIUTENTbHO-BOCCTAHOBUTEIHHBIE PEAKIINH 1
10 Teopus snexkTponuTHUeckoi aucconuanuy. CUIbHBIC U Clla0ble AIEKTPOIUTHI 1
11 HoHHbIE ypaBHEHHS peakuui 1
12 XUMHUYECKUE CBOWCTBA KUCIOT U OCHOBAHUH B CBETE MPEICTABICHHUM 00 AIEKTPOIUTUYECKOM |
U CCOIHAIIN
13 XVMUYECKUE CBOWCTBA COJIEH B CBETE MPEACTABICHUHN 00 dNMEKTPOTUTHUECKON AUCCOIHAIINN 1
14 [TonsiTHE O TUIpONIH3E CONEN 1
15 O00011eHNEe U cUCTEMATH3AINS 3HAHUH 1
16 [IpakTuueckas padota Ne 1. «Pemenne sKCIepUMEHTATBHBIX 337129 1
17 KonTponpHas padora No2 mo Teme «IIEKTPOIUTHYECKAs JUCCOIUAIUS. XUMHUUYECKHE PEaKIuu B |
pacTBopax»
18 OO0m1as XxapakTepuCTUKa raJJoTeHOB. XMMHUUYECKHE CBOMCTBA HAa TIPUMEpE XJIopa 1




19 XnopoBonopoa. CoJisiHast KUCI0Ta, XUMUYECKHE CBOMCTBA, OJIy4YeHUE, IPUMEHEHUE 1

20 [IpaxTuyeckas padora Ne 2 o teme «llomydeHnue coysiHOM KUCIOTHI, M3y4eHUE €€ CBOWCTBY 1

21 Brruncienus no ypaBHEHUSIM XUMUYECKUX PEAKIIUMA, €CIU OJIMH U3 PEareHTOB JIaH B H30BITKE 1

22 OO0m1as XxapakTepuCcTUKa 3JIeMEHTOB VIA-rpyIIb 1

73 AnnorponHsie MoauduKanuu cepbl. HaxoxaeHue cepbl U €€ CoeIMHEHMI B IPUpoae. XUMHUECKUE |
CBOMCTBA CEphI

24 CepoBoaopo]i, cTpoeHue, (pu3nuecKrue U XMMUYECKUe CBOMCTBA 1

25 Oxcunpl cepol. CepHast KHCI0Ta, (PU3HUYECKHE U XUMUYECKUE CBOMCTBA, IPUMEHEHNE 1

26 XUMUYECKUE PeaKllni, JIeKaIIle B OCHOBE MTPOMBIIIJICHHOTO CII0C00a MOIy4eHUs CEPHON KUCITOTHI. |
XUMHYECKOE 3arpsi3HEHUE OKPY KaIOIIEH Cpeibl COSTUHEHUSIMU CEePBI

27 Brruncnenue MaccoBOM 101 BBIXOAA MPOAYKTA PEAKIIUU 1

)% OO61mas xapakTepuCcTHKa 3JIEMEHTOB V A-Tpymibl. A30T, pacpocTpaHeHHe B IPUpoe, (ru3nuecKue |
Y XMMHYECKHE CBOMCTBA

29 AMMHaK, ero pu3nvecKrue 1 XMMUYECKHe CBOMCTBA, MOJIy4YeHHE U IPUMEHEHUE 1

30 [Tpaktrueckas padbota Ne 3 o teme «IlonmydeHne ammuaka, U3ydeHHE €T0 CBOMCTBY 1

31 A30THas KUCIOTa, € Pu3nuecKkue U XMMHUYEeCKHe CBOMCTBA 1

0 Hcnons3oBaHre HUTPATOB U COJIEH aMMOHUS B KQU€CTBE MUHEPAIBHBIX YI0OpeHNH. XUMHYECKOEe |
3arpsi3HEHUE OKPY’Kalollel Cpe/bl COETMHEHUIMHU a30Ta

3 ®ocdop. Okeun pocdopa (V) u dpochopHas kucnora, pU3MUECKUe U XMMUYECKHE CBOHUCTBA, 1
MOJTyuyeHue

34 Hcnonp3oBanue GpochaToB B KaueCTBE MUHEPATIbHBIX yI00OpeHUH. 3arpsi3HeHre IpUpOAHOM cpe/ibl |
docharamu

35 VYrnepon, pacipocTpaHeHue B pupoie, GU3NIECKHUE U XUMHUYECKUE CBOMCTBA 1

36 Oxcuzpl yraeposia, ux pU3nuecKue 1 XMMUYEeCKHEe CBOMCTBA. DKOJIOTMUYECKUE MTPOOIIEMBI, |
CBsI3aHHbIE C OKcuJoM yriaepoaa (IV)

37 YronpHas KUCIOTa U €€ COIU 1

38 [Ipaktuueckas padora Ne 4 o teme "Ilonydenue yriaekucnoro ra3a. KauectBeHHast peakius Ha 1




KapOoHaT-HOH"

39 [lepBoHauanbHBIE TOHATHUS 00 OPraHUYECKUX BEIIECTBAX KaK O COSAUHEHUAX yriepoaa 1
40 Kpemuuii u ero coeaHeHust 1
41 [TpakTueckas padota Ne 5. Penenue sxciepuMeHTaNbHBIX 33J1a4 10 TeMe «BakHenme |
HEMETAJUIbl U UX COCTUHECHHUS
42 KonTtponbnast padora Ne3 no reme «BakHel1ne HEMETAIIbl M UX COSAMHEHUS 1
43 OO61mas xapakTepuCcTHKa XUMUYECKHX JIEMEHTOB — METaJUIOB. MeTayuinueckas CBs3b U |
MeTaJlJI4ecKasi Kpucramindyeckas pemérka. Gusndeckne CBONCTBA METAIOB
44 XUMHYECKUE CBOWCTBA METAJIJIOB. DJIEKTPOXUMHUUECKUM sl HAIPSKEHUM METAIIJIOB 1
45 O6mmue crioco6b! monydeHus MmetauioB. CriiaBel. BeuncieHus mo ypaBHEHUSIM XUMUYECKUX |
peakuuii, eclii OJIUH U3 PEareHTOB COJIEPKUT IPUMECH
46 [ToHsiTHE O KOPPO3UHU METAIIIIOB 1
47 [llemounbIe MeTAILITBI 1
48 Oxcuipl ¥ TMAPOKCHUIBI HATPUS U Kallus 1
49 [llemouyHO3eMeTbHBIC METAIUTBI — KAJTbIIMN U MarHuu 1
50 Baxnelnme coenMHEHNS KaJIbIIUI 1
51 O00011eHNe U cCUCTEMAaTU3AINS 3HAHUI 1
52 JKéctkocTh BOABI M CIIOCOOBI €€ yCTpaHEeHHUs 1
53 [TpakTiueckast pabota Ne 6 o teme "JKEcTKOCTh BOABI M METO/IBI €€ yCTpaHeHus " 1
54 AmoMUHUN 1
55 AmMdoTepHbIE CBOMCTBA OKCHA U THUIPOKCHUIA 1
56 Keneso 1
57 Oxkcuapl, Tuapokrcusl u conm xenesa (II) n xemnesa (I11) 1
58 O0001IeHne 1 cucTeEMaTU3aINS 3HAHUI 1
59 [IpakTuueckas padora Ne 7. PemieHue sKCiepuMeHTANBHBIX 337124 10 TeMe «BaskHel e MeTaubl |

U UX COCAUHCHU A




Brraucnenus no YpaBHCHHUAM XUMHUYCCKUX peaKuHﬁ, €CJIM OAVH U3 pCarcHTOB 1aH B HU30BITKE HUIIH

60 COJICPXKUT IpUMECH. Brruncienrss MacCcoBOM J0JIM BBIX0J1a MTPOJIYKTa PEAKLIUU !
61 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 1
62 KontponbsHas padora Ne4 no reme «BaxxHeWIie METaJUIbl U UX COCTMHEHUS 1
63 BemiecTBa u MmaTepuaibl B TOBCEITHEBHOM KHU3HU YEJIOBEKA 1
64 XUMHYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpebl 1
65 Ponp XxuMuM B pelieHnn SKOJOTHYECKHUX TTPOOIeM 1
66 PesepBubIil ypok. O60011IeHIE U CUCTeMaTH3alusl 3HAHUT 1
67 PesepBHbIii ypok. O60011I€HNEe U cCTeMaTU3alus 3HaHU! 1
68 PesepBubIil ypok. O60011IeHIE U CUCTeMaTH3alusl 3HAHUT 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

NSk w =

Lndposble obpasoBaTenbHble pecypcbl.

AO usparenscTBO «IIpocBenieHuey;
000 «Dk3ameH-Meaua;

000 «Knaccey;

000 «DokchopT»;

OO0 «PHu3UKOHY;

OTBHY «MCPO»

OO0y «1udpoBoe mpocTpaHCTBOY;



8. 000 «Co6epbanky;
9. OI'AOY IO «Axanemuss Munnpocseuienus: Poccuny;



IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

Kopg MpoBepsemble NpegmeTHbIe pe3ybTaTbl OCBOEHUS OCHOBHOM obpa3oBaTesibHOM

npoBepAemMoro nporpammbl OCHOBHOIo obuiero obpasoBaHuA

pesynbTaTta

1 Mo Teme: "MepBOHaYaNnbHble XMMUUYECKME NOHATMA"

1.1 pacKpbIBaTb CMbIC/1 OCHOBHbIX XMMUYECKUX NMOHATUIA: aTOM, MOJIEKY1A, XMMUYECKUIA
3/1IeMEHT, MPOCTOE BELLECTBO, C/I0XKHOE BELLLECTBO, CMECh (04HOPOAHAA U
HeoAHOpPOAHas), BaI€HTHOCTb, OTHOCUTE/IbHAA aTOMHan M MOJIEKYISPHAn Macca,
KOJIMYECTBO BELLECTBA, MOJ/Ib, MOIAPHAA Macca, MaccoBasn 4018 XMMUYECKOTro
3/1eMEHTA B COEANHEHMMU, MONSIPHbIA 06bEM, XMMUYECKanA peaKLmsa, Knaccuourkauma
peakuunii: peakuumn coeguHeHus, Peakumnn pasnoKeH s, peakumm 3aMelLLeHus,
peakunm obmeHa, 3K30- U IHAOTEPMUYECKME PEAKLNN, TENNOBON 3DDEKT peaKLmu,
pacTBOP, MaccoBas [0/1A BewecTBa (MpoueHTHaA KOHLEeHTpaLma) B pacTBope

1.2 WANIOCTPUPOBATb B3aMMOCBA3b OCHOBHbIX XMMUYECKUX MOHATUIA U NPUMEHATb 3TU
NMOHATMA NPU ONMUCAHUN BELLLECTB M UX NPEBPALLEH M

1.3 MCMNO/1Ib30BaTb XMMUYECKYIO CUMBOJINKY 411 COCTaBNeHUsA GOPMY/ BELLECTB U
YPaBHEHWUI XMMUYECKMX peaKLLUit

14 pacKpblBaTb CMbIC/1 33KOHOB COXPaHEHWS MAcCbl BELLLECTB, NOCTOSHCTBA COCTABa,
aTOMHO-MONEKYNIAPHOTO yYeHUs, 3aKoHa ABoragpo

1.5 onpeaensaTb BaN€eHTHOCTb aTOMOB 3/IEMEHTOB B BMHAPHbIX COeAMHEHUAX

1.6 KNaccupuumpoBaTb XMMMYECKME peaKkumm (Mo YMCaYy M COCTaBy y4acTBYIOLMX B
peakuuMmM BeLWEeCTB, MO Ten0BOMy 3P PeKTy)

1.7 BbIYMCNATb OTHOCUTE/IbHYHO MONEKYAAPHYIO U MOSIAPHYIO MacChl BELLECTB

1.8 BbIYMCAATb MACCOBYIO A0JI0 XMMUYECKOTO 3/ieMeHTa No Gpopmysie CoeanHEHUS,

1.9 BbIYMCNATL MACCOBYHO A0/10 BELLLECTBA B pacTBope

1.10 NPUMEHATb eCTECTBEHHO-HAY4YHble MeTOAbl NO3HAHUA - HabAloAeHWE, U3MEpPEHME,




MOJeNIMPOBaHNE, IKCNEPUMEHT (peasibHblil U MbICNEHHbIIA)

Mo Teme: "BakHenlwmMe NpeAcTaBUTEIM HEOPraHUYECKNX BelecTs"

2.1

PacCKpbiBaTb CMbIC/1 OCHOBHbIX XUMNYECKUX MOHATUN: OKCuA, KNCNoTa, OCHOBaHUE,
CONb

2.2

2.3

onpeaensaTb NPUHALNEKHOCTb BELWECTB K ONpeaesieHHOMY Kiaccy CoeaMHeHu no
dopmynam

K!'IaCCMd)MLI,MpOBaTb HeopraHn4yeckne sellecrtesa

2.4

XapaKTepn3oBaTb (ONUCbIBATb) 06LLME XMMUYECKME CBOMCTBA BELLECTB Pa3/INYHbIX
KNaccoB, NOATBEPKAAA ONUCAHNE NPUMEPAMM MOJEKYAAPHBIX YPaBHEHNI
COOTBETCTBYHOLLMX XMMUYECKUX PEAKLUNI

2.5

NPOrH03mnpoBaTb CBOMCTBA Bel,ecTs B 3aBUCMMOCTU OT UX Ka4YeCTBEHHOTO COCTaBa,
BO3MOXXHOCTU NPOTEKAHNA XUMNYECKUX I'IpEBpaLLI,EHMﬁ B Pa3/INYHbIX YCNOBUAX

2.6

2.7

cnefioBaTb NpaBuaamM Noib30BaHUA XMMUYECKOW Nocyaoin U nabopaTopHbIM
obopyaoBaHMeMm, a TaKxKe NpaBuiam obpallleHuUs ¢ BellecTBaMmn B COOTBETCTBUM C
WMHCTPYKLMAMMU MO BbINONHEHUIO N1abOPaTOPHbIX XMMUYECKMX OMNbITOB MO MNOJYYEHWNIO
1 cobrpaHuio razoobpasHbix BellecTs (BoAopoaa U KUcnopoaa), NPUroToBAEHNIO
pacTBOPOB C onpeaeieHHO MaccoBOM A0Nel PAaCTBOPEHHOTO BELLECTBa,
NAaHUPOBATb U NPOBOANTL XUMUUYECKNE SKCMEPMUMEHTbI MO pacno3HaBaHUIo
pacTBOPOB LLeNoYEN U KUCAOT C MOMOLLLbIO MHANKATOPOB (akmyc, peHondTanemnH,
METUNOPAHX U Apyrue)

npoBOoAUTb pPacyeTbl NO YpaBHEHUIO XMMUYECKOM peakunun

3.1

3.2

Mo Teme: "Meproanyeckmii 3akoH u NMepruoanyeckan cuctema XMMMUUYECKNX
anemeHTOoB [.1N. MeHgeneesa. CTpoeHMe aTOMOB. XMMUYECKan CBA3b.
OKUCANUTENbHO-BOCCTAHOBUTE/bHbIE peakLummn'

PacKpblBaTb CMbIC/1 OCHOBHbIX XUMUYECKUX NMOHATUI: AAPO aTOMa, 3/1EKTPOHHbIN
C/Noi aToMa, aToMHas opbuTanb, pafMyc aToMa, XMMUYECKasa CBA3b, NONAPHAA U
HenosApHaA KOBa/fIeHTHas CBA3b, 3/IEKTPOOTPULLATENbHOCTb, MOHHAA CBA3b, UOH,
KaTMOH, aHWOH, CTeNeHb OKUC/IEHUA

KI'IaCCM(I)MLI,MpOBaTb XUMHN4YeCcKne anNemMeHTbl

3.3

3.4

OMNMCbIBaTb U XapaKTepM3oBaTb TabanuHyto dopmy Meprnoanyeckoin cucTemsl
XMMUYECKUX SNEeMEHTOB: pa3nyaTb NOHATUA "rhaBHas nogrpynna (A-rpynna)” u
"nobouHan noarpynna (b-rpynna)", "manblie" 1 "6onbwmne" nepmnompl

packpbiBaTb CMbicn Mepuoamyeckoro 3akoHa .M. MeHaeneesa: 4eMOHCTPUPOBaATb
NOHMMaHWe NepnoaNYeCcKon 3aBUCUMOCTU CBOMCTB XMMUNYECKUX 31EMEHTOB OT UX




noaoXeHunAa B I'Iepmop,mqecr(oﬁ cncrteme

3.5

COOTHOCUTb 0603HaYeHMs, KOTOpble MMmetoTca B Tabanue "Mepuoamyeckan cucrema
XMMUYECKNX anemeHToB [.1N. MeHgeneesa" ¢ UNCNIOBLIMKU XapaKTepUCTUKaMMU
CTPOEHMA aTOMOB XMMUUYECKUX 3/1eMeEHTOB (cocTaBs U 3apaj sapa, obliee Ynucno
3N1EeKTPOHOB U pacnpeneieHne Ux No 3NeKTPOHHbIM C0AM)

3.6

3.7

onpeanenAaTtb creneHb OKNCNeHNA aNeMeHTOB B 6VIHaprIX coeanHeHnAx

onpeaensTb BUA XMMUYECKOM CBA3K (KOBA/IEHTHAA M MOHHAA) B HEOPraHMYeCKMX
coegMHeHnAxX

9 KVIACC

Kox

NpoBepsieMoro

pe3yJibTaTa

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06p330BaTeJILHOﬁ nmporpaMmbl OCHOBHOI'O 001ero 06p33OBaHI/Iﬂ

1.1

1.2

1.3

1.4

Mo Teme: "BeLecTBo 1 xmmmyeckasa peakumsa"

pacKpbIBaTb CMbIC/1 OCHOBHbIX XMMUYECKUX NMOHATUIA: PAaCTBOpP, 3NEKTPOUTSI,
HE3/eKTPONTbI, SNEKTPONUTUYECKAA AMCCOLMaLMA, peaKLMM MOHHOTO 06MeHa,
KaTannsaTop, XMMU4Yeckoe paBHoBecKe, 06paTUMble M HEOBpPATUMble peaKL M,
OKUCNTENIbHO-BOCCTAHOBUTE/IbHbIE PEAKLLUN, OKUCIUTENb, BOCCTAHOBUTEb,
OKMCNEHME N BOCCTAHOB/IEHME, aNNOTPONUA, aMPOTEPHOCTb, XMMMUYECKan CBA3b
(KoBaneHTHas, MOHHaA, METANIMYECKAA), KPUCTANLINYECKan peLUeTKa, CNIaBbl,
CKOPOCTb XMMMUYECKOM peaKLmnm

UNNOCTPUPOBATb B3aMMOCBA3b OCHOBHbLIX XMMUYECKUX NMOHATUMN U NPUMEHATb

3TN NOHATUNA NPU ONUCaHUN BeLLeCTB U UX I'IpEBpaLLLEHVI[;I

COCTaBAATb YPaBHEHUA NEKTPONUTUYECKON AMCCOLMALUM KUCIOT, Weaoyeit 1
CONeM, NOMHbIE U COKPaALLEHHble YPaBHEHWNA PeaKkL il MIOHHOro obmeHa

PacCKpbiBaTb CYWHOCTb OKUCTNTE/NNIbHO-BOCCTAHOBUTE/IbHbIX peaKu,Mﬁ
nocpeacTtsom COCTtaBnEHUA SNNIEKTPOHHOTO 6anaHca aTux peaKu,m7|

15

NPOBOAMTL PacUeThbl MO YPABHEHMIO XMMUYECKOWN peaKkumnm

Mo Temam: "HemeTtannbl n ux coeguHeHmna" n "MeTannbl n nx coeguHeHuna"

2.1

XapaKTepu3oBaTb (onuncbiBaTb) 06LLMe M cneumrdryeckne XMMMYeCcKne CBONCTBa
NPOCTbIX U CNIOXKHbIX BELLECTB, NOATBEP}KAAA ONMCaHMe NPUMEPaMM
MONEKYNAPHBIX U MOHHbIX YPaBHEHWIA COOTBETCTBYIOLWMNX XMMUYECKUX PeaKL i




2.2

COCTaB/IATb YpaBHEHUA peaKu,m7|, noareepXgakowmnx cywecrsosaHune
reHeTUYecKou CBA3N mexay seuleCreamMm passindHbIX KN1aCCoOB

2.3

NPOrH03npoBaTb CBOWCTBA Beu,ecTB B 3aBUCUMMOCTU OT UX CTPOEHUA,
BO3MOXHOCTU NPOTEKAHUA XUMUNYECKUX FIDEBpaLLI,EHMﬁ B Pa3/INYHbIX YCNOBUAX

2.4

2.5

cnefoBaThb NPaBmIaM NOAb30BaHMA XMMUYECKOM Nocy o M NabopaTopHbIM
0b60opyaoBaHUEM, a TaKKe NpaBuiam obpalleHuns ¢ BelecTBaMu B
COOTBETCTBUM C UHCTPYKLMAMM MO BbINOSHEHMIO N1aBOPATOPHbLIX XUMUYECKMX
ONbITOB MO MNOJIYYEHUIO U COBMPAHMIO ra3006pa3HbIX BELLECTB (aMMKUaKa u
YI/IEKMCOrOo rasa)

NpPoBOAUTb PeakLMu, NOATBEPXKAAI0LINE KaYeCTBEHHbI COCTaB Pa3/IMUHbIX
BeLLecTB: pacno3HaBaTh OMbITHbIM NyTem X0pua-, bpomua-, noama-,
KapboHart-, pocdat-, cunmkaT-, cynbdat-, rMApPOKCUA-UOHbI, KaTUOHbI AMMOHUA,
MNOHbI U3Y4EHHbIX METAIOB, MPUCYTCTBYHOLLME B BOAHbIX PACcTBOPax
HeopraHMYecKnx BeLLecTs

Mo Teme: "XumuaA 1 oKpyKatowan cpega”

3.1

3.2

pacKpbiBaTb CMbIC/I OCHOBHbIX XMMUYeCcKux noHATMIA: MK BelwecTsa; Koppo3us
MeTannos

NPUMEHATb OCHOBHbIE OMNepaLLMmn MbICINTENIbHON AeATENbHOCTU - aHaIN3 U
CUHTE3, CpaBHeHWe, 0606LWEeHNE, cCUCTEMATU3ALMIO, BbISIBAEHWE NPUYMUHHO-
CNeACTBEHHbIX CBA3EM - 419 U3YyYEeHMA CBOMCTB BELLECTB U XMMUYECKUX
peakLuuii; eCTeCTBEHHO-Hay4YHble METOAbl MO3HAHMA - HabnaeHne, U3mepeHue,
MOAEe/IMPOBaHNE, SKCNEPUMEHT (peasbHbIi U MbIC/IEHHbIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Koxa

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

I'IepBOHaqaanble XMMHN4ecCkme nNoHATUA

11

1.2

1.3

MpeameT Xxumumn. Ponb XMMNK B XKU3HU YeNoBeKA. XMMUA B CUCTEME HaYK. Tena n
BewecTBa. Pn3nyeckne CBOMCTBA BeLECTB. ArperaTHoe COCTOSHUE BEeLLLEeCcTB

MNMoHATHE 0 MeToaax NO3HAHUA B XMMUUK. YncTble BelecTBa M cmecu. Cnocobbl
pasgeneHusa cmecem

ATOMbI 1 MONIEKYNbI. XUMMYECKne aniemeHTbl. CUMBONbI XUMUYECKNX 3/1EMEHTOB.
MpocTbie 1 CNoXKHble BeLLecTsa. ATOMHO-MOJ'IEKY!'IﬂpHOE ydyeHune

1.4

Xnmmnyeckasn cbopmyna. BaneHTHOCTb aTOMOB XMMNYECKMX 3N1EMEHTOB. 3aKOH NOCTOAHCTBA
cocTasa BeuectB. OTHOCMTEeNbHAA aTOMHaA macca. OTHocUTeIbHaA MONeKyAApHaA macca.
MaccoBas Jona XMMUYeCcKoro anemeHTa B coeiMHEHNN

1.5

Konunyectso Bewectsa. Monb. MonapHaa macca. BsanmocBA3sb KONMYeCTBa, Macchl U
ymncna CTPYKTYPHbIX eaAnHUL, BewecTea. PacyeTbl No cbopmynaM XUMUNYECKUX COE,D,MHEHMVI

1.6

dusnyeckne n XMMMYeckne ABNEHUA. XMMMUYECKan peaKkumsa 1 ee Npu3HaKu. 3aKoH
COXPaHEeHMA Macchbl BellecTB. XMMMYecKkme ypaBHeHusn. KnaccuduKkaumsa XMMUYeCcKmx
peaKkuuii (coeamMHeHWA, pasNoKeHUn, 3aMelLeHns, obmeHa)

1.7

XMMUYECKNI IKCNEPUMEHT: 3HaKOMCTBO C XMMMUYECKOM Nocyaol, ¢ Nnpasuaamu paboTbl B
nabopartopum 1 npuemammn obpalieHuns c nabopaTopHbIM 060pPYyAOBAHNEM, U3YYEHUE U
onucaHue GpMU3NYECKUX CBOMCTB 06pa3L0B HEOPraHNYECKMX BELLLeCcTB, HabtogeHne
du3mMyeckmnx (NnaBneHne BoCcKa, TaaHWE NbAa, pacTMpaHme caxapa B CTYMNKe, KUneHue u
KOHAEeHcauus BOAbl) U XMMUYECKUX (TOpeHMe CBeYM, MpoKaAnBaHMe MeLHOM NMPOBOJIOKM,
B3aMMOAENCTBME MESa C KUC/IOTOW) ABNEHWU, HabatogeHWe U onncaHue NpPuUsHaKkoBs
NPOTEKAHUA XMMUYECKUX peaKuuit (pa3noXkeHue caxapa, B3aumoaencrame cepHom
KMCNOTbI C X710pNA0M bapus, pasnoxkeHune ruapokcuaa meam (1) npu HarpesaHuu,
B3aMMOAEeNCTBME efesa ¢ pacTsopom conun meau (1), nsyyeHme cnocobos pasaeneHua
cmecelt (c nomolLbio MmarHuTa, GUnbTPoBaHMe, BbinapuBaHme, AUCTUANALNA,
XxpomaTorpadus), NnpoBeseHMe O4YUCTKM NMOBAPEHHOW COMK, HAbAOAEHME U ONUCaHNe
pe3ynbTaToB NPoBeAeHMNA OMbITa, UAMOCTPUPYIOLLErO 3aKOH COXPaHEeHMA Macchl,
cosgaHue mogaeneit Monekyn (LapocTep>KHeBbIX)

BaxkHelwune npeacTtaBuTeIM HeoOpraHNYeCKMX BeLLecTB

2.1

Bo3ayx - cmechb ra3os. CocTaB Bo3ayxa. Kucaopog, - a1eMeHT M NPoCcToe BelecTBo.
HaxorKaeHve KncnopoZa B Nnpupoge, pusmyeckne n Xmmuyeckme CBOMCTBA (peakunm
ropenus). Okcuabl. NMpumeHeHne kKncnopoga. Cnocobbl NOYYEHUS KUCAOPOaa B




nabopaTtopun 1 NpombieHHOCTU. KpyroBopoT Kncnopoga B npupoge. O30H -
anno0TponHas MoaMouKaLmsa Kuciopoaa

2.2

TennoBow apPeKT XMMUYECKOIM peaKkLmmn, TEPMOXMMUYECKME YPABHEHNA, IK30- U
3HAOTEpPMUYECKME peakumun. TONAMBO: YroNb U MeTaH. 3arpsasHeHne Bo3ayxa, ycuneHue
napHuKoBoro a¢¢deKTa, paspyweHme 030HOBOTO €108

2.3

Boaopos, - anemeHT U NpocToe Bew,ecTBo. HaxoxaeHne Bogopoaa B NpUpoae,
du3mnYecKkme n XMmmyeckme cBOMCTBA, NPMMeHeHne, cnocobbl noayvyeHns. Kncnotbl 1
conu

2.4

2.5

2.6

MonapHbIt 06bem rasos. PacyeTbl N0 XMMUYECKMM YPaBHEHUAM

dun3myeckme ceorctea Boabl. Boga Kak pactBoputenb. PactBopbl. HacbiweHHble 1
HeHacbllWeHHble pacTBopbl. PacTBOPMMOCTb BellecTs B Boae. MaccoBada A0NA BellecTBa B
pacTBope. XMmnyeckune cBoMcTBa Boabl. OCHOBaHMA. Ponb pacTBOPOB B NPUPOAE U B
YU3HW YenoBeKa. KpyrosopoT Boabl B npupose. 3arpasHeHne npmpogHbix Bog. OxpaHa u
OYUCTKA NPUPOAHDBIX BOA,

Knaccndumkauma HeopraHmdecknx coegmHeHnin. Okenabl. Knaccmdumkauma okenaos:
coneobpasyiouime (0CHOBHbIE, KUCNOTHbIE, amdOTePHbIe) M Heconeobpasyoline.
HomeHKnaTypa oKcMaos. Pusnyeckne n Xmmmyeckune cBOMCTBa OKCMAoB. MonyyeHune
OKCNA0B

2.7

OcHoBaHusA. KnaccndumKkaums oCHOBaHMIA: LLLEI0YN U HEPACTBOPUMbIE OCHOBaHUA.
HomeHKnaTypa ocHoBaHMI. PU3MYECKME U XMMUYECKME CBOMCTBA OCHOBaHMUI. MonyyeHne
OCHOBaHUM

2.8

Kucnotbl. Knaccndpumkauma Kucnot. HomeHknatypa KMcnot. Pusmyeckme U xumnyeckune
CBOMCTBA KUCNOT. Paa akTMBHOCTU meTannos H.H. bekeTtoBa. lNony4veHune Knucnot

2.9

2.10

Conun. HomeHknaTypa coneit. Pusmyeckne M xummnyeckme cBoicTea conei. MonyyeHune
conei

[eHeTUYecKana CBA3b MeXAy K/lacCaMu HeopraHM4ecKmnx COEAMHGHMVI

2.11

XMMUYECKNI SKCNEPUMEHT: KauecTBeHHOe onpeaeneHmne cogepxaHma Kucnopoaa 8
BO3A4yXxe, NofyyeHune, cobupaHme, pacno3HaBaHMe U U3ydeHne CBOMCTB KUCA0poaa,
Hab/loAeHne B3aMMO4EeNCTBUA BELLLECTB C KUC/IOPOAOM M YCN0BUA BOSHUKHOBEHUA 1
npeKpalleHna ropeHuns (noxapa), 03HakomaeHue ¢ obpasLLaMmn OKCMA0B U ONMcaHne Ux
CBOMWCTB, NoyYeHne, cobrpaHue, pacno3HaBaHMe U U3ydeHne CBOMCTB BOAOPOAa
(ropeHwue), B3aumogeicteme Bogopoaa c okemaom meam (11) (BO3MOKHO UCNOIb30BaHUE
BMAeoMaTepunanos), HabnoaeHne o6pa3LoB BelLecTs KOANMYecTBom 1 mosb,
nccnenoBaHne ocobeHHOCTeN PacTBOPEHMA BELLLECTB C Pa3/IMYHOI PaCTBOPUMOCTbIO,
NPUroToBAEHME PacTBOPOB C onpeaeNeHHON MaccoBOM A01el pacTBOPEHHOro BellecTsa,
B3aMMOAEeMNCTBME BOAbl C MeTaNNaMM (HaTpMeM M KanbLmem) (BO3MOMKHO MCMONb30BaHNE
BMAEOMaTEPUANOB), onpeaeneHne pacTBOPOB KUCOT U LWeoYei ¢ NOMOLLbIO




MHAMKATOPOB, UccneaoBaHMe 06pasLOB HeOpPraHMYEeCKUX BELLECTB Pa3IMYHbIX KNaccos,
HaboaeHUEe M3MEHEHNA OKPaCKN MHANKATOPOB B PacTBOPaxX KMCIOT U1 Le/ioYel,
n3ydyeHue B3aMmoaenctema okcuaa meam (1) c pacTtBopom cepHOM KUCNOTbI, KUCAOT C
MeTanNaMu, peakuuii HelTpannsauum, NoaydyeHne HepacTBOPMMbIX OCHOBaHMIA,
BbITECHEHUWE 0AHOro MeTanna APYrMm U3 pacTBopa COMU, PellieHne SKCNePUMEHTA/TbHbIX
3aga4 no Teme "BarkHenlme Knaccbl HEOPraHMYecKMx coeanHeHnn"

3 Mepunoamyeckuin 3akoH 1 MNepunoamyeckas cMcTEMa XMMUYECKUX anemeHToB [.U.
Mengeneea. CTpoeHne atTomoB. Xumuyeckas cBasb. OKUCINTENbHO-BOCCTAHOBUTE/IbHbIE
peakuum

3.1 MepBble NONbITKM KAaccudUKaLMmM XMMUYECKUX 31eMeHTOB. MNoHATUE O rpynnax CXoAHbIX
3/1EMEHTOB (LWeNoYHbIE U We0YHO3eMeIbHbIe MEeTal/bl, Fa/IoreHbl, UHEPTHbIE rasbl).
3nemeHTbl, KoTopble 06pasyoT am@poTepHble OKCUAbI U TMAPOKCUAbI

3.2 MNepuroamueckmin 3aKoH. Mepunoanyeckasa cuctema XMMmn4ecknx anemeHtos [.U.
MeHgeneesa. KopoTkonepuoaHaa u gamHHonepmoaHaa ¢opmol Meproanyeckomn
CUCTEMBI XMMUMYecKmx anemeHToB A.U. MeHaeneesa. MNepurogpbl n rpynnbl. Pusnyeckui
CMbIC/1 NOPAAKOBOro HOMEepa, HOMepPOB Neproga U rpynnbl 3/1EMEHTA

3.3 CtpoeHune atomos. CocTaB aTOMHbIX Aaep. N3oTonbl. DNeKTPOHbl. CTPOeHNE 3INEKTPOHHbIX
060n104eK aTomoB Nepebix 20 XMMUYECKUX 31emeHToB Meprnoguyeckon cuctemnl A.U.
MeHaeneeBa. XapaKTepucTUKa XMMMUYECKOro 3/IeMeHTa NO ero No0XKeHUIo B
Mepuognueckon cucteme A.U. MeHgeneesa

3.4 3aKOHOMEPHOCTU M3MEHEHMA PAANYCA aTOMOB XMMMUYECKUX 3IEMEHTOB, METANINYECKMX
N HEMETAIIMYECKUX CBOMCTB MO rpynnam u nepmogam. 3HavyeHue lMepnoanyeckoro
3aKOHa 1 [eprnoamnyecKkomn CMCTEMbl XMMUYECKUX 3/IEMEHTOB A9 PAa3BUTUSA HAYKU U
npaktukn. O.N. MeHaenees - y4eHbIN N rpaxkgaHUH

3.5 Xumuueckas csasb. KoBaneHTHan (NnonapHan u HenoaspHas) cBA3b.
DNeKTPOoOTPULLAaTENbHOCTb XMMUYECKUX 3/1eMeHTOB. MoHHaA cBA3b

3.6 CreneHb okucneHuna. OKMCANTENbHO-BOCCTaHOBUTEIbHbIE peaKLmu. [poLeccbl OKUCAeHUA
M BOCCTaHOBAEHUA. OKUCAUTENIN N BOCCTAHOBUTENN

3.7 XMMUYECKUI SKCNEPUMEHT: M3yYeHne 06pasL,oB BELLECTB METAIZIOB U HEMETAJI/OB,

B3aMMoAeNCcTBNE MTMAPOKCUAA LMHKA C PaCTBOPAMM KUCAOT U1 Lesioyeid, npoBeaeHue
ONbITOB, UAOCTPUPYHOLLMX NPUMEPbI OKUCINUTENIbHO-BOCCTAaHOBUTEIbHbIX PEaKLMIA
(ropeHue, peaKkummn pasnorKeHua, coeguHeHus)




9 KIIACC

Kox

HpOBepﬂeMLIﬁ IJIEMEHT COAECPKaHUA

Bew,ectBo 1 xummnyeckan peakyuAa. nOBTOPEHME

1.1

1.2

1.3

Meproanyeckuii 3aKoH. Mepuoamyeckan cuctema XMMUYecknx snemexTtos .M.
MeHpaeneesa. CTpoeH/e aTOMOB. 3aKOHOMEPHOCTM B USMEHEHMM CBOMNCTB XMMUYECKMX
3/1eMEeHTOB NepBbIX TPexX Nepnuoaos, Kanus, KanbLUma U X coeAUHEHUA B COOTBETCTBUN C
NMo/IOXKEHNEM 3/1eMeHTOB B [lepnoamnyeckon cucteme 1 CTPoeHMEM MX aTOMOB

CTpoeHue BellecTBa: BUAbl XMMUYECKOM CBA3WU. TUMbI KPUCTAN/IMYECKUX PELLIETOK,
33aBMCMMOCTb CBOMCTB BELLECTBA OT TUMA KPUCTAN/IMYECKOWN PELIETKU M BUAA XMMUYECKOM
cBasn. KnaccuomKkauma n HOMeHKNATypa HeopraHMYeCKMX BELLECTB (MeXayHapoaHas U1
TpuBManbHasa). XMMUYECKME CBOMCTBA BELLLECTB, OTHOCALLMXCA K Pa3/IMYHbIM K/laccam
HeopraHMYecKkuUx CoeIMHEHN, reHeTnYecKkan CBA3b HeopPraHMYeCcKnx BeLLecTs

Knaccndukauma XuMmnyecknx peakumii no pasanyHbiM npusHakam (Nno ymcay n coctasy
YYaCTBYIOLMX B PeaKLUK BELLECTB, NO TennoBomy 3G eKTy, N0 U3SMEHEHUIO CTeNeHel
OKUC/IEHMA XMMUYECKUX DIEMEHTOB, N0 06PATUMOCTH, MO Y4aCTUIO KaTamsaTopa). IK30- U
3HAOTEPMUYECKUE PeaKLUU, TEPMOXMMUYECKME YpaBHEHUS. MOHATUE O CKOPOCTH
XUMUYECKOM peaKkLmm

1.4
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1.6

MoHATHE 06 06paTUMbIX U HEOBPATUMbIX XMMUUYECKUX PeaKUMAX. MOHATUE O TOMOTEHHbIX
W reTeporeHHbIX peakumax. NoHATUE 0 XMMUYECKOM paBHOBecUU. PaKTopbI, BAUSIOLME HA
CKOPOCTb XMMMYECKOM Peakunn 1 NooXKeHne XMMUYECKOro paBHOBeCUS

OKNCNnNTeNbHO-BOCCTAHOBUTE/IbHbIE peakuuu, 3!'IEKTpOHHbIﬁ 6anaHC OKUCAUTENBHO-
BOCCTaHOBUTEIbHOM peakumn. CocraBneHue ypaBHeHMVI OKUCNUTENbHO-
BOCCTAaHOBUTENbHbIX peaKu,Mﬁ C UCNO/ZIb30BaHMEM METO4a 3/IEKTPOHHOIO 6anaHca

Teopus 31eKTPOIUTUYECKOW AMUCCOLMALIMM. DNEKTPOIUTI U HEINEKTPOUTLI. KaTUOHBI,
aHWOHbI. MexaHn3m guccoLmaLMm BELWECTB C Pa3IMYHbIMU BUAAMMN XMMUYECKON CBA3U.
CreneHb anccoumaumn. CunbHble 1 cnabble 31eKTPOAUTLI. Peakunn MoHHoro obmeHa.
Ycn0BuA NPOTEKAHMA PeaKLU MIOHHOrO OOMeHa, NOJIHbIE U COKPALLEHHbIE MOHHbIE
ypaBHeHUs peaKkumin. CBOIMCTBA KUC/IOT, OCHOBAHWUIN N CONEN B CBETE NpeAcTaBieHuin 06
3N1EKTPOANTUYECKOM Anccoumaumn. KayecTBeHHble peaKkumm Ha MOHbI. MoHATHE O
rmaponunse conem

1.7

XMMMYECKUNI SIKCNEPUMEHT: 03HAKOMIEHME C MOAENAMM KPUCTANNNYECKMX PELLETOK
HEOopraHMYeCcKMX BELLLECTB - METaNI0B U HeEMeTanN0B (rpaduta 1 afiMasa), C/I0XKHbIX
BELLECTB (x10pMaa HaTpuWA); UccneaoBaHNe 3aBUCMMOCTU CKOPOCTM XMMUYECKOM peakLmn
OT BO3AEMNCTBMA PasIMUHbIX paKTOPOB; MCCNeA0BaHNE 3/1eKTPONPOBOAHOCTU PACTBOPOB
BELLEeCTB, NpoLecca ANCCcoumaLmmn KUCIOT, WeoYen U conei (BOSMOXKHO MCNO/b30BaHMe
BMAEOMaTEPUasIoB); NPoBEAEHNE ONbITOB, UATOCTPUPYIOLWMX MPU3HAKMU NPOTEKAHMUSA
peaKkunit noHHoro obmeHa (obpasoBaHWe ocagKa, BbliaeseHue rasa, obpasoBaHune BoAbl);




OMbITOB, UINOCTPUPYIOLLMX MPUMEPbI OKUCIUTENIbHO-BOCCTAHOBUTE/IbHBIX PEAKLMIA
(ropeHune, peakumm pasnoKeHns, coeamHeHuaA); pacno3HaBaHNe HeopraHNYECKUxX
BELLECTB C MOMOLLbIO KAYeCTBEHHbIX PEAKLMI Ha MOHbI; PeLleHMe IKCNEePUMEHTA/IbHbIX
3agay

HemeTannbl n ux coeguHeHnA

2.1

2.2

0O6uian xapaKTepuCcTMKa ranoreHoB. OCO6EHHOCTM CTPOEHNA aTOMOB, XapaKTepHble
cTeneHn okucneHua. CtpoeHune n Gpusnyeckme CBOMCTBA NPOCTbIX BELLECTB - Fa/IoreHOB.
XMMMYecKune CBOMCTBA Ha Npumepe X/iopa (B3aMmoaeincTeme ¢ meTannamm, HemeTannamm,
wenoyamu). Xnoposogopos. ConaHan KNCA0Ta, XMMUYECKME CBOMCTBA, NOJIyYeHuE,
npumeHeHue. [leictene xn1opa U X10POBOAOPOAA HA OpraHM3m YenoseKka. BaxkHelwmne
X0PUAbI U UX HAaXOXKAEHWE B NpUpoae

O6uan xapakTepucTuKa anemeHToB VIA-rpynnbl. OcobeHHOCTU CTPOEHUSA aTOMOB,
XapaKTepHble cTeneHn okncneHna. CTpoeHune u pusnyeckme CBOMCTBA NPOCTbLIX BELLECTB -
Kucnopoda u cepbl. ANNOTPONHble moguduKaunm Kucaopoaa u cepbl. XuMu4yeckme
cBoncTBa cepbl. CepoBogopoa, CTpoeHue, PUsnyeckme n xmmmyeckne ceomctea. OKcmapl
cepbl Kak NpeacTaBUTeNN KUCIOTHbIX OKcMAoB. CepHasa KucnoTta, pusnyeckme u
XMMUYECKMe cBOMCTBA (0bLMe KaK NpeacTaBUTeNA Kaacca KUCNOT U cneunduyeckme).
XUMUYeCcKne peakLmm, Nexallme B OCHOBE NPOMbIWAEHHOro cnocoba noayvyeHns cepHom
KucnoTbl. NMpumeHeHne. Conn cepHOM KNCAOTbI, Ka4YeCTBEHHAs peaKumus Ha cynbdaT-uoH.
HaxorkaeHwue cepbl U ee coeanHeHUN B Npupoae. XMMMYecKoe 3arpAasHeHUE OKpy»KatoLwein
cpeabl coeaMHEHUAMM cepbl (KUCNOTHbIE A0 AM, 3arpA3HEHWE BO34yXa U BOAOEMOB),
cnocobbl ero NpeaoTBpaLLeHNA

2.3

0O6uian xapakTepucTMKa anemeHToB VA-rpynnbl. OcobeHHOCTU CTPOEHUS aTOMOB,
XapaKTepHble CTeNeHN OKUCAeHna. A30T, pacnpocTpaHeHue B npupoae, pusmnyeckme u
XMMMYECKUe cBOWCTBa. KpyroBopoT a3oTa B npupoae. AMMUaAK, ero ¢pusmnyeckme u
XMMWUYECKME CBOWCTBA, NoJlyYeHne u npumeHeHne. Conm ammoHus, nx pusndyeckme u
XUMUN4yeckume CBOI‘/JICTBa, npumeHeHue. KauyectBeHHasn peakuna Ha MOHbl aMMOHMUA. A30THaA
KMC/IOTa, ee nosiyyeHue, puUsnyeckme n XMMmnYecKme cBoicTea (obLwue Kak npeacrasutens
Knacca KMCAoT U cneuuduyeckme). Mcnonb3oBaHMe HUTPATOB M COle aMMOHMA B
KayecTBe MUHepasibHbIX yA0OpeHnn. XMmMUecKoe 3arpAasHeHne OKpy»KatoLwen cpeabl
COoeAMHEHNAMM a30Ta (KMCNOTHbIE A0XKAN, 3arpA3HEHME BO34yXa, MOYBbI MU BOAOEMOB)

2.4
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docdop, annotponHbie moandurkauum dochopa, pUnMYECKME U XMMUYECKME CBOMCTBA.
Okcug, docdopa (V) n dochopHas Kucnota, pUsnyeckme n XMMMUYECKUe CBOMCTBA,
nonyyexue. NcnonbsosaHune pocdaToB B KAaYeCTBE MUHEPASIbHBIX YA0OpEHNI

O6wasn xapaktepuctnKa anemeHToB |VA-rpynnbl. Oco6eHHOCTU CTPOEHUSA aTOMOB,
XapaKTepHble CTENEeHN OKUCAEHUA. YTNepos, anaoTpPonHble MmognduKaumum,
pacnpocTpaHeHue B Npupoae, pusmyeckme n XuMmnyeckmne ceonctea. Agcopbums.
KpyrosopoT yrnepoga 8 npupoae. OKecuabl yrnepoaa, ux Gusnyeckme n XuMmmnyeckme
CBOWCTBA, AEMCTBUE HA }KUBblE OPraHU3MbI, NOSYYEHWNE N NPUMEHEHUNE. IKONOTUYECKNE
npobsembl, CBA3aHHbIE C OKCMAOM yraepoaa (IV); runotesa rnobanbHoOro notenaeHus




2.6

2.7

2.8

K/NIMMaTa; NapHUKOBbLIN 3 dEKT. YrosibHaa KMCA0Ta M ee CoNun, Ux dpmsmyeckme u
XUMUYECKME CBOMCTBA, NOJIyYeHUe 1 NnpumeHeHne. KauecTBeHHas peakuus Ha KapboHart-
MoHbI. Micnonb3oBaHWe KapboHaToB B 6bITy, MegUUMHE, MPOMbILWAEHHOCTU U CENIbCKOM
X03aCcTBE

MNepBOHaYabHbIe NOHATMA 06 OpPraHMYECcKMX BELeCcTBaxX Kak 0 CoeANHEHUAX yriepoaa
(meTaH, 3TaH, aTUNEH, aLeTUNEH, 3TAHON, INTIULLEPUH, YKCYCHasA KucnoTa). Mx coctas m
XMMuyeckoe ctpoeHue. NMoHAaTUe 0 BUONOrMYEcKM BarKHbIX BELLLECTBAX: XKupax, benkax,
yrneBsodax - U X poan B XM3HU YenoBeka. MaTtepmanbHoe eAUHCTBO OPraHNUYEeCKnUx n
HeopraHMYecKmx coeAnHeHUN

KpemHuin, ero pusnyeckne n XuMmyeckme cBOMCTBa, NOJYYEHME U NPUMEHEHMUE.
CoepuHeHunn KpemHus B npupoae. Obwme npeacrasaeHma 0b okenae Kpemuus (IV) u
KpemMHueBom Kucnote. CUAUKaTbI, UX UCMO/Ib30BaHME B BbITY, MeanLUMHE,
NPOMbILWAEHHOCTU. BaxkHelWwmne cTponTeNbHble MaTepurasibl: KEPAMMKA, CTEKNO, LLIEMEHT,
6eToH, KenesobetoH. Npobnembl 6€30MacHOro UCNO/Ib30BaHUA CTPOUTENbHbIX
MaTepManoB B NOBCEAHEBHOM KU3HU

XMMUYECKUI SKCNEPUMEHT: U3y4yeHne 06pas3LLI0B HEOPraHUYECKUX BELLLECTB, CBOMCTB
CO/IAHOM KNCNIOTbI; MPOBEAEHNE KAaYeCTBEHHbIX PEAaKUMA Ha X10pUA-MOHbI U HabatoaeHme
NPWU3HaKOB WX MPOTEKAHMA; OMbITbl, OTPAXKatowme GU3nYecKkne n XMMmmyeckme CBOMCTBa
raslioreHoB U UX COeAUHEHUIM (BO3MOXKHO MCMO/Ib30BAHME BULEOMATEPUANIOB);
O3HaKoM/ieHMe ¢ 06pasL,aMm Xx1o0pnaos (ranoreHnaoB); 03HakomaeHMe ¢ obpasuamm
cepbl U ee coegMHEHUAMM (BO3MOKHO NCMONb30BaAHNE BUAEOMATEPUANOB); HabntoaeHne
npouecca obyriMBaHuA caxapa noj, AenNcTBUEM KOHLEHTPUPOBAHHOW CEPHOM KUCIOTbI;
N3yYyeHne XMMMUYECKMX CBOMCTB pa3baBieHHON cepHOM KUCNOTbI, NpoBeaeHMEe
KauyecTBEHHOW peaKkumMu Ha cynbdaT-MOoH M HabatogeHMe NPU3HaKa ee NPoTeKaHUS;
O3HaKomeHue ¢ GU3NYECKMMM CBOMCTBAMM a30Ta, docdopa 1 ux coeanHeHN
(BO3MOXKHO MCNONb30BaHME BUAEOMATEPMANOB), 06pa3LLaMm a30THbIX U GOCHOpPHbIX
ypobpeHunii; nonyyeHme, cobmpaHme, pacnosHaBaHWe U U3yYeHMe CBOMCTB aMMMNaKa;
npoBeAeHNE KaueCcTBEHHbIX PeaKkLMn Ha MOH aMMOHUA U pochaT-MOH U U3ydYeHue
NPW3HaKOB X NPOTEKAHWA, B3AMMOLENCTBUE KOHLEHTPUPOBAHHOM a30THOM KMCNOTbI C
MeZbto (BO3MOXKHO UCMO/Ib30BaHME BUAEOMATEPUAJIOB); U3yYEHME MOLeNen
KPUCTaNNIMYECKUX PELLETOK a/iMasa, rpaduTa, dynnepeHa; 03HaKOMIEHME C MPOLLEeCCOM
aAcopbuMm PacTBOPEHHbIX BELLLECTB aKTUBUPOBAHHbIM YI/IEM U YCTPONCTBOM
npoTMBOrasa; nojyyeHve, cobrpaHue, pacnosHaBaHWe U U3y4YeHWe CBOMCTB YI/IEKUCIOTo
rasa; NpoBeAeHMe KayeCTBEHHbIX Peakuuii Ha KapboHaT- U CUANKAT-UOHbI U U3yUYeHUne
NPWU3HaKOB X NPOTEKAHMA; O3HAKOMIEHWE C NPOAYKLMEN CUTMKATHOM
NPOMbILLIEHHOCTU; peLleHne SKCNePUMEHTA/IbHbIX 334a4 Nno Teme "BaxHeliwmne
HemeTanNbl U X coegmuHeHms"

3.1

MeTtannbl 1 nx coeagnHeHuA

O6LLl,a’r'I XapPaKTEPUCTUKA XUMNYECKUX INIEMEHTOB - METa/1J10B Ha OCHOBAaHUN UX
NoN0OXeHNA B I'Iepmop,muecr(oﬁ cucteme xmmmyeckmx anemeHtos [.U. MeHgeneesa u
CTpOEHNA aTOMOB. CTpOEHMe meTannos. MeTannmyeckana cBA3b U MmeTananyeckas




KpUCTanmMyeckan pelleTka. INeKTPOXMMUUYECKUI paa HanpaXKeHW MeTannos

3.2

Pur3nyeckne 1 xsummnyeckme ceoicTea metannos. Obwme cnocobbl NOAYyYEHNA METANOB.
MoHATME O KOPPO3UMU META/NIOB, OCHOBHbIE CMOCOObLI 3aLLMTLI UX OT KOppPOo3uKu. Cnaasbl
(cTanb, uyryH, AopantoMmUHUIN, BPOH3a) M UX NPUMEHEHME B BbITY U MPOMBbILLIIEHHOCTH

3.3

LLlenoyHble meTannbl: nonoxeHue B Nepnogmyeckomn cucTeme XMMMUYECKUX 3IEMEHTOB
O.N. MeHaeneeBa; CTpOeHUE UX aTOMOB; HaxoXXaeHue B npupoae. Pusmnyeckune un
XMMUYECKMe CBOMCTBA (Ha Npumepe HaTpua U Kanua). OKeugbl U rmapoKkcuabl HaTpua U
KanuaA. MpuMeHeHUe LWeN0YHbIX METANNOB U UX COeANHEHUI

3.4

LLlenoyHozemenbHble MeTanbl MarH1i U KanbLUuii: nonoxeHne B Nepuoanyeckom
cucrteme xummdeckux anemeHtos [.1. MeHgeneeBa; CTpoeHUE X aTOMOB; HAaXOXAeHNeE B
npupoae. Pusnyeckme N XuMmnyeckue CBOMCTBa MarHua 1 Kaabuma. BaxkHenwmne
coegMHeEHUA Kanbuma (okeua, ruapokemna, conum). -ecTKocTb BoAbl M cnocobbl ee
YCTPaHEeHnA

3.5

ANIOMUHUIA: NONOXKeHUe B [Neproamnyeckoi cucteme XMMmmn4ecknx snemeHtos 4.1.
MeHaeneeBa; CTPOEHME aTOMa; HaxoxAeHue B npupoae. dusmyeckme n xmmmyecKkme
CBOICTBa aNlOMUHNA. AMPOTEPHbIE CBOICTBA OKCMAA U TMAPOKCHAA aNOMUHUSA

3.6

3.7

eneso: nonoxkeHue B Nepnoauyeckomn cucteme XMmuYeckux anementos [.U.
MeHaeneeBsa; CTpOEHME aTOMa; HaxoXKaeHue B npupoae. Pusnyeckne n xummyeckmne
cBOWCTBa »Kenesa. OKcuabl, rapokcnabl n conm xenesa (Il) n xenesa (lll), ux cocras,
CBOWCTBA U NOJIyYEHUNE

XMMMYECKUI SKCMIEPUMEHT: 03HaKOMJ/IEHME C 06pa3LLaMM META/IIOB U CMNJIaBOB, UX
dM3NYECKMMU CBOMCTBAMMU; U3YUYEHUE PE3YIbTATOB KOPPO3MM METANNOB (BO3MOXKHO
MCMNO/Ib30BaHME BUAEOMATEPMANIOB), 0COBEHHOCTEN B3aMMOLENCTBMA OKCUAA KafbLMA U
HaTpusA C BOAOMN (BO3MOXKHO MCMOJIb30BAHME BUAEOMATEPUAIOB); UCCe0BaHME CBOMCTB
YKECTKOW BOAbI; NPOLLECCa FOPEHUS Keesa B KUCIopoae (BO3MOXKHO UCMNO/Ib30BaHWe
BMAEOMATEPUAIOB); MPM3HAKOB MPOTEKAHMNA KaYeCTBEHHbIX PeaKLUMit Ha MOHbI (MarHus,
Ka/ibuma, aNloMUHUA, UMHKA, Kenesa (I1) v xkenesa (Ill), megm (11); HabaogeHne u
onucaHue NpoLeccoB OKPALIMBAHMA NAAMEHN MOHAMW HAaTPUA, KaMA U KanbLma
(BO3MOXKHO MCNOb30BaHME BUAEOMATEPMANIOB); UcCneaoBaHWE aMPOTEPHbIX CBOMCTB
rMAPOKCUAA aIlOMUHUA U TMAPOKCUAA UMHKA; pelleHme IKCnepuMeHTabHbIX 33434 No
Teme "BakHellmne meTannbl U X coeanuHeHus"

XMMuA 1 OKpyKatolan cpeaa

4.1

Hosble maTepuanbl U TexHONOrMK. BewecTsa n matepuanbl B I'lOBCGﬂ,HeBHOﬁ KU3HU
yenoseKa. Xumma n 340posBbe. besonacHoe ncnoab3oBaHME BELWECTB U XMMUYECKNX
peaKu,m‘/'l B 6bITy. MepBasa NOMOLLb NPUN XMMUYECKMX OXKOrax U OTpaBaeHUAX

4.2

OCHOBbI 3KONOTMYECKOM FPaMOTHOCTU. XMMUYECKOE 3arpsA3HEHME OKPYKatoLLLEel cpeapl
NAK. Ponb XMMUKU B pELIEHUN SKONOTMYECKUX Npobaem. NMpupoaHbie NCTOUHNKM
YyrneBoAopoAoB (yrosb, NpMpPoAHbIi ras, HedTb), TPOAYKTbI X NepepaboTKu, X posb B




6bITY M MPOMbILLAIEHHOCTH

4.3

XUMUYECKUI IKCMEPUMEHT: n3ydyeHne o6pasLLOB maTepmanos (CTEKIO, CNnaBbl METasos,
NoAMMepHbIe MaTepuansbi)




IPOBEPSIEMBIE HA OI'D I1IO XUMHUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIEeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrasnenue:

1.1

O I[I03HABAa€MOCTH SIBICHUH MPUPOIbI, MOHUMAHHUE OOBEKTHUBHOU
3HAYUMOCTH OCHOB XMMHYECKOW HAyKH KaK OOJACTH COBPEMEHHOIO
€CTECTBO3HAHHUSA, KOMIIOHEHTa OOHIel KyNbTypbl M MPAKTHUYECKON
JESTEIIbHOCTH 4YeJIOBEKa B YCIOBHUAX COBPEMEHHOIO OOIIECTBA;

INOHUMAHHEC MECTAa XUMHU CPEAU APYIr'UX CCTCCTBCHHBIX HAYK

1.2

1.3

0 HAYYHbIX MCTOJAX IIO3HAHUA, B TOM YHUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAaHUA BCIICCTB W HUIYUCHUA
XUMHNYCCKHX peaKHHﬁ; YMCHHC HCIIOJIB30BAaTh MOICIHN JJIA

00BICHECHUS CTPOCHUSA aTOMOB U MOJICKYJI

o cepax mpodeccHoHaTbHOI AEATENTLHOCTH, CBI3aHHBIX C XUMHEH U
COBPCMCHHBIMHU TCXHOJOIUAMH, OCHOBAHHBIMMU Ha JOCTHIKCHUAX
XMMHYECKOH HayKH, YTO IIO3BOJHUT OOYYArOIIMMCS paccMaTpHBaTh
XUMHUIO Kak cepy cBoelt Oyayuieil npopeccuoHanbHON AesITENbHOCTH
U ClleaTh OCO3HAHHBIM BHIOOP XMMMHU Kak MPOQUIBHOTO MpenMeTa

TP TIEPEXO0/I€ Ha YPOBEHB CPETHET0 0OIIET0 00pa30BaHMs

Brmanenune cucteMoil XMMHMYECKMX 3HAHUM M yMEHUE IPUMEHSATH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

BOKHEHUIIINE XHUMHYECCKHE IIOHATHS. XHUMUYSCKHM JJIEMEHT, aToM,
MOJIEKYJa, BEIECTBO, MPOCTOE W CIOKHOE BEIIECTBO, OJHOPOJIHAS U
HEOJIHOPO/JHAs CMECh, OTHOCUTENIbHBIE AaTOMHAasi M MOJIEKYJsIpHas
MaccChl, KOJIMYECTBO BEIECTBA, MOJIb, MOJIIpHAs Macca, MOJISPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBaHWE, CONb (CpemHss), XUMHUYECKas
peaKiusi, peaklud COCIUHEHUS, PEaKIUW Pa3JIOKECHUS, pPEaKIuH
3aMeNIeHUs, peakIui OOMeHa, TeIUIoBOW A(PQPEKT peakluu, dK30- U
SHIOTEPMUYECKUE PEAKIIMHU, PACTBOP, MACCOBasi JIOJISI XHUMHUYECKOTO
AJIEMEHTAa B COEMHEHUH, MaccoBas J10JI1 U MPOLEHTHAs KOHUEHTpaLus

BEILIECTBA B pPaCTBOPE, PO ATOMA, HIEKTPOHHBIN CIION aTOMa, aTOMHas




opOuTanb, paguyc aTroma, BaJIE€HTHOCTb, CTENEHb OKHCIIECHUS,
XUMHYECKAs CBSI3b, JIEKTPOOTPULIATEIBHOCTD, TIOJISIPHASL U HETIOJIApHAs
KOB&JICHTHAs  CBsI3b, MOHHAas  CBsI3b, METaIM4eCKas  CBA3b,
KpUCTA/LIMYECKass peleérka (aToMHas, MOHHAs, MeTaJuIMJyecKasi,
MOJIEKYJISIpHas), MOH, KaTHOH, aHMOH, SJIEKTPOJIUT M HEDJIEKTPOJIHUT,
ANIEKTPOJINTUYECKAs ~ JUCCOLMALMSA, PpPEaKUMd HOHHOro  0oOMeHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLMM,  OKUCIUTEIb U
BOCCTAHOBUTENb, OKHMCIEHHME M  BOCCTAHOBIECHHME, JJIEKTPOJIM3,
XMMUYECKOE pAaBHOBECHE, OOpaTHMMble U HeEoOpaTUMble peakivH,
CKOPOCTb XUMHUYECKOW peakumu, Kartanusarop, IIJIK, xopposus

MCTaJIIIOB, CIIJIaBbI

22

OCHOBOIIOJIATAIOLINE 3aKOHbl XUMHM: 3aKOH COXPaHEHHsI Macchl,
nepuonnueckuil 3akoH J[M. MenneneeBa, 3aKkOH IOCTOSTHCTBA

COCTaBa, 3aKOH ABOI‘aI[pO

23

3.1

32

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA

AIEKTPOJIUTUYECKON AUCCOLUALINHI
Biianenne ocHOBaMM XMMUYECKON IPaMOTHOCTH, BKJIFOYAIOILICH :

yYMEHUE MPaBUIIHO UCIOIb30BATh U3yUEHHbIE BEIIECTBA U MaTepHaIb
(B TOM 4ucie MUHEpaJbHbIE YHOOpEHUs, METaUIbl U CIUIaBBI,
HOPOAYKTBl MepepabOTKU NPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOIOB
(yrosi, mpupoAHOro rasza, HeTH) B OBITY, CETbCKOM XO34HCTBE, Ha
IPOM3BOJICTBE M TOHUMAaHHUE 3HAUYEHUS >KUPOB, OENKOB, YIJIEBOJOB
JUIsL OpraHr3Ma 4eloBeKa; yMEHUE MPOrHO3UPOBaTh BIMSHUE BEIIECTB
U XMMHYECKHUX IPOLECCOB HA OPraHU3M YEJIOBEKAa M OKPYKAIOLLYIO
IPUPOJHYIO CpEny

YMEHHME HHTErpUpOBATh XMUMHUYECKHE 3HAHUSA CO 3HAHUSMHU JAPYTUX

yueOHBIX TPEIMETOB

33

HaJIMYMe OmbITa paboThl ¢ Pa3NTUYHBIMU MCTOUYHUKAMHU HH(pOpMaIUU
0 XUMUU (HayyHass W Hay4yHO-TIOMYJIIpHas JMUTepaTypa, CIOBapH,

CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

34

YMCHUC 00BEKTHBHO OLICHUBATHb I/IH(I)OpMaL[I/IIO O B€HOICCTBaAx, HX
MMPEBpAIICHUAX n MIPaAKTUYICCKOM IMPUMCHCHUU n YMCHHC

HCIIOJIB30BaTh €€ s PCIICHUA y‘-ICGHO-HO3HaBaTCJIBHBIX 3aaad

Bnanenne ocHOBaMH IIOHSTHHHOTO arrmapara U CHMBOJIMYCCKOTO

SI3bIKa XUMHHN JJIs1 COCTABJICHUSA (bOpMy.]'I HCOpPTaHNYCCKUX BEIICCTB,




YpaBHEHUM  XUMHUYECKHUX  pEaKlMi; OCHOBAMHM  XHUMHYECKOU

HoMmeHKnatypsl (IUPAC u TpuBHanbHOI)

YMeHue oOBACHATH CBsI3b MOJIOXKEHUA djeMeHTa B llepmomudeckoit

CUCTEME C YHCIIOBBIMH XapaKTCPUCTHKaMHU CTPOCHHSA aTOMOB

5 XMMHUYECKUX DJEeMEHTOB (COCTaB W 3apsii sapa, oliiee dYHcio
AIIEKTPOHOB), PACHpPEIEICHUEM DJJIEKTPOHOB IO HHEPreTHYECKUM
YPOBHSIM aTOMOB TIE€PBBIX TPEX MEPHUOAOB, KNS U KaJbIU
IIpencraBienue 0  MEPUOJUYECKONM  3aBUCHUMOCTH  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (paguyc aroma, 3JEeKTPOOTPULIATEIbHOCTS),
6 OPOCTBIX W CIOXKHBIX BEIIECTB OT IIOJOXEHUS JJIEMEHTOB B
[lepuognueckoit cucremMe (B MalbIX MEpPUOAAX U  TJIABHBIX
HOJTPYIIax) U AJIEKTPOHHOTO CTPOCHUS aToMa
7 Ymenue kinaccuumpoBarth:
7.1 XUMHUYECKHUE JIEMEHTBI
7.2 HEOpraHMYECKUe BEellecTBa
7.3 XUMHUYECKHUE PEaKIUN
8 YMeHue onpenessTh:
g1 BaJICHTHOCTh U CTENEHb OKHUCIICHUS XUMHUYECKUX DIIEMEHTOB, 3apsi
' HOHa
g2 BUJ XWUMHYECKOW CBSI3M M THI KPHUCTALIMYECKOW CTPYKTYpHl B
' COEMHEHUSX
8.3 XapakTep Cpeabl B BOAHBIX PACTBOpPAX BEIMIECTB (KUCIOT, OCHOBAHHIA)
8.4 OKUCTTUTENh U BOCCTAHOBHUTEIb
9 YMeHne xapakTepu3oBaTh GU3NIECKHE M XUMHUYECKHIE CBOICTBA!
MPOCTHIX BEIIECTB (KUCIOPOJ, O30H, BOJOPOJ, TpaduT, anmas,
9.1 KpeMHU#, a3oT, docdop, cepa, XJIOp, HATPUM, Kanui, MarHHii,
KaJIbIIMM, aJTFOMHHHM, JKEJIE30)
CIIO)KHBIX BEIIECTB, B TOM YHCJE€ HMX BOJHBIX pacTBOpoB (Boja,
aMMMaK, XJOPOBOJIOPOJ, CEPOBOJAOPOJ,, OKCHIABI M THUIPOKCHJIBI
- metaiioB [-IIA rpynn, amtomunus, menu (II), nunka, xenesa (II u
' III), oxcuas! yrnepona (II u 1V), kpemuus (IV), azora u gocgopa (111
u V), cepet (IV m VI), cepuucras, cepHasi, a3oTucTas, a30THasd,
dochopHas, yronpHas, KpeMHHEBAsE KUCIOTa U UX COJIM)
9.3 IIPOTHO3MPOBAaTh M  XapakTEepU30BaTh CBOMCTBA  BEUIECTB B




3aBUCUMOCTH OT HMX COCTaBa W CTPOCHHUA, NPUMCHCHHC BCIICCTB B
3aBUCHUMOCTH OT HX CBOﬁCTB, BO3MOXHOCTb IMPOTCKAHUA XUMHUYCCKUX

MIPEeBpAICHUI B Pa3JIMYHbIX YCIOBHUIX

YMeHue cocTaBisATh MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHCHUSA peaKHHﬁ, B

10
TOM YHUCIIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEaKINI
103 WUTIOCTPUPYIOIINX ~XMMHYECKHE CBOWCTBA M3YYCHHBIX KJIACCOB
' (Tpyrim) HEOPraHUYECKUX BEIIECTB
104 MOJATBEPKIAIOLIUX FEHETUYECKYIO B3aUMOCBSI3b MEXAY HUMHU
11 YMeHue BIYUCIATH (IPOBOAUTH PACUETHI):
11 OTHOCUTEIIGHYIO MOJICKYJISIDHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJIO0 XMMHYECKOT0 JIEMEHTA B COSIMHEHHUH
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
114 [0 YpPaBHCHUSAM XHMHUYCCKUX PEAKIUH W HAXOAHWTh KOJIUYECCTBO
' BelecTBa, 00bEM U MacCy peareHTOB WIH MIPOIYKTOB PEaKIUU
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMH  METOJAAaMH  HAy4YHOro  TMo3HaHUs (HaOIrozeHue,
1 HU3MEpeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHNUE) ITPH H3yYSHUH BEIIECCTB U
' XUMHUYECKUX SBIICHUH; yMeHHEe Cc(hOpMynupoBaTh MpodieMy U
MIPEITIOKUTE MTYTH €€ PEIICHUS
129 06e3omacHOM pabOThl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMHUYECKOU
' MOCyAOH U JabopaTOpHBIM 000pyAOBaHUEM
MpaBHJIaMy O€30MaCHOTO OOpPAIEHHUS C BEIIECTBAMU, UCTIOIB3YEMBIMU
B TMIOBCEHEBHOW JKM3HHU, TIPABUJIAMH TTOBEJICHUS B IEISIX COSpPEeKEHUS
123 3I0pPOBbSI U OKPYXKAIOILIEH MPUPOIHON Cpeabl; MOHMMAaHUE Bpenaa
' (omacHOCTH) BO3ICHCTBHSI HAa >KHUBBIC OPTaHU3MBI ONPEACIEHHBIX
BEIIECTB, CIOCOOOB YMEHBIICHHS U TMPEAOTBPALICHUS UX BPEAHOTO
BO3JICUCTBUSA
3 Hannuue mpakTHYeCKUX HABBIKOB TUIAHUPOBAHUS U OCYIIECTBIICHUS
CIICTYIOIINX XUMHUYECKUX IKCIIEPUMEHTOB:
131 W3YYCHHE M ONHUCaHue (PM3MUCCKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE

C (I)I/I3I/ILICCKI/IMI/I n XUMHUYCCKUMH SIBJICHUAMM, OIIBITHI,




WUTIOCTPUPYIOIINE MTPU3HAKU MTPOTEKAHUS XUMHUYECKUX peaklnuii

13.2

U3ydeHHe crioco0OB pa3eieHHs CMecer

13.3

IMOJIY4CHHUE KHUCIOpoAa MW HM3YUCHHUEC €ro CBOP'ICTB; MMOJIY4YCHHUC
BOOOpPOJa U M3YUCHHUC €TO CBOfICTB; IMOJIYUYCHHUC YIJICKHUCJIIOIO ra3a u

HN3YUCHHUEC €TO CBOfICTB; IMOJIY4CHHNEC aMMHAKa U N3YUCHUEC €T'O CBOICTB

13.4

13.5

13.6

MPUTOTOBJICHHE PAcCTBOPOB C ONPENEIEHHONM MaccoBOM  nonei

pPacTBOPEHHOTIO BEILIECTBA

MIPUMEHEHUE WHIUKaTOPOB (Jrakmyca, METHIJIOPAHkKa u
denondranenna) ans ONpeAeNeHUS XapakTepa Cpelbl B pacTBOpax

KHUCJIOT U LIeJI0oYei

UCCIICJOBaHME W ONMCAaHWE CBOMCTB HEOPraHWYECKHX BEILIECTB
Pa3IMYHBIX KJIACCOB; U3YyYEHUE B3aUMOJEUCTBUS KHUCIOT C METaJUIaMH,
OKCHIAMH  METaJUIOB,  PAacTBOPUMBIMM M HEPacTBOPHUMBIMH
OCHOBAaHUSIMH, COJIIMHM; IIOJIY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHMUIA;
BBITECHEHHE OJHOIO MeTajla JpyruM U3  pacTBopa  COJH;
uccliieloBaHne aM(pOTEPHBIX CBOWCTB THIPOKCHIOB QIIOMUHUS H

[IUHKA

13.7

13.8

PCHICHUC OKCIICPUMCHTAJIBHBIX 3a41a4 110 TCMaM: «OCHOBHEBIE KJIACCHI
HCOPTaHUYCCKUX CO€I[I/IH6HI/II7I>>; <<3JICKTpOJII/ITI/I‘-ICCKa$I
JUCCOLUAIMA», «BakHelmme HeMeTalulbl U HUX COCIUHCHUA»,

«BaxHeHIe MeTaIbl U UX COCAUHCHUA»

XUMHYECKHE  OKCIIEPHUMEHTHI,  WUIIOCTPUPYIOIIHE  TMPH3HAKH
NPOTEKaHUs peaklUi MOHHOro OOMEHAa; KaueCTBEHHbIE pEeakIMh Ha
NPUCYTCTBYIONINE B BOIHBIX PAcTBOpaX HOHBI: XJIOPHI-, OpOMHI-,
uomua-, cymnbdar-, Qocdar-, kapOOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-UOHBI, KATHOHBl aMMOHUS, MarHusi, KaJblus, aTFOMUHUS,

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

14

YmMmenue:

14.1

14.2

NPEJCTaBIATh pPE3yibTaThl AKCIIEPUMEHTa B (OpME BBIBOJOB,
JI0Ka3aTeiabCcTB, TpaUKOB M TaOMUI] W BBIABIATH SMIMPHUECKUE
3aKOHOMEPHOCTHU

YCTaHaBIIMBATh CBSI3U MEXY PEeaJbHO HAOIIOJaeMbIMU XUMHUECKUMHU

SABJICHUAMMU U IPOLCCCaMU, NPOUCXOAAINIUMA B MAKPO- U MUKPOMHUPE,

OO0BSACHATH IPUYUHBI MHOTOOOPAa3Hsl BEILIECTB




INIEPEYEHD 2JIEMEHTOB COIAEPKXAHUS, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHUH

Koxa

1.1

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

HepBOHa‘-IaJIBHBIG XUMHUYCCKUC ITOHATHUA

YucTeie BemecTBa U cMecu. CiocoObl pa3fieiieHus: cMecei

1.2

1.3

ATOMEI H MOJICKYJIBL. Xumudeckue diieMeHTB. CHMBOIBI  XUMHYSCKHX

9JICMCHTOB. HpOCTHe " CJIOXKHBIC BEIICCTBA.

Xumnueckasi popmysa. BareHTHOCTh aTOMOB XMMHUYECKHX 1eMEHTOB. CTENeHb

OKHUCJICHUA

1.4

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOCHTENLHAsA aTOMHas Macca.
OTtHOCHUTEILHAS MOJICKYJIsIpHasd mMacca. MaccoBast goas XHMHYSCKOr0 dJIEMCHTA

B COCIUMHCHNU

1.5

1.6

KomnyectBo BemectBa. Moab. MomsipHass macca. MoJsipHbBIE 00BbEM Tra3oB.

B3anMoCBsI3b KOJIMYECTBA, MACChl M YUCIIA CTPYKTYPHBIX €IMHMUI] BEIIECTBA
®u3nyeckue U XUMUYECKHUE SBJICHUA. XHMMHMUYECKass peakius U €€ IPU3HAKHU.
3aKOH COXpPaHEHMsI MAcChl BEIIECTB. XUMHUECKHUE YPAaBHEHUS

[lepnonnueckuii 3akoH u llepuomnueckass cucreMa XUMHUYECKHX JJIEMEHTOB

.. MenneneeBa. CTpoeHre aTOMOB

2.1

Ilepnonuueckuii 3akoH. llepuoanyeckas cucrema xumMudeckux sneMeHtos JI.M.
Menneneesa. Ilepuoael n rpynnsl. @U3NYECKuil CMBICII TOPSAIKOBOTO HOMEPA,

HOMCPOB II€pUOJa U T'PYIIIbI 3JICMCHTA

2.2

Crpoenue aromoB. CocTtaB atroMHbIX sifep. M3orombl. DnexktpoHsl. CTpoeHue
AJIEKTPOHHBIX  000J0YeK AaTOMOB TEpBBIX 20 XHUMHUYECKHUX DIIEMEHTOB

ITepuoanueckoit cucremsl /.. Menneneesa

2.3

3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX
MEepPUOJIOB, Kalus, Kaiablug (paguyca aToMOB, SJIEKTPOOTPHUIIATEIHLHOCTH,
METaUIMYECKUX M HEMETaUIMYeCKMX CBOMCTB) W HMX COEAUHEHUH B
COOTBETCTBUU C TIOJOXEHUWEM »3yeMeHTOB B Ilepuoanueckoil cucreme u

CTPOCHUCM UX aTOMOB

3.1

CtpoeHue BelecTa

Xumudeckass cBs3b. KoBaneHTHass (MOJsipHAsT W HEMOJSApHAs)  CBS3b.
DNEeKTPOOTPULIATEILHOCTh ~ XUMUYECKUX  dJeMeHTOoB.  MoHHas  CBs3b.

Meramnnueckas CBI3b




3.2

Tunbl KpUCTAIMYECKUX PpEmETOK (aToMHas, WOHHAsA, METaJUIMYecKasi),
3aBUCHMOCTb CBOMCTB BEILECTBA OT THIA KPUCTAUIMYECKOM PEIIETKU U BUIA

XUMHYECKOH CBSI3U

4.1

4.2

Baxuneimme MMPEACTABUTCIIN HCOPraHWYCCKHUX BEIICCTB. Hemerammer u ux

COCAMHCHUA. Mertamisl 1 uxX COCIUHCHUA

Knaccupukanuss u HOMEHKJIATypa HEOPTaHWMYECKHX COCAMHCHHN: OKCHJIOB
(coneoOpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIe) u
HECO0JICOOpa3yIolIue; OCHOBAaHWM (IIENOYM M HEPACTBOPUMBIE OCHOBAHUS);
KACIOT  (KHCIOPOJCOACpKaMe ¢  OCCKUCIOPOIHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJICH (CPEIHUX U KUCIBIX)

@u3nyeckue M XHUMUYECKHE CBOMCTBAa MPOCTBIX BELIECTB-HEMETAJIOB:

BOJIOPOJIa, XJIOpa, KUCIOPO/ia, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUs

4.3

4.4

duznyeckue W XHMHUYECKHE CBOMCTBA IPOCTBIX BCHICCTB-MCTAJIOB: JINTHUA,
HaTpu:A, Kajlusd, Marovugd W KaJlblHs, aJIFOMUHHA, KCJIC34d. BHGKTI)OXI/IMI/I‘ICCKI/Iﬁ

A HAIIPSKEHUH METaJIOB

dusznyeckne U XMMHYCCKHE CBOMICTBA BOOOPOJHBIX COGI[I/IHGHI/Iﬁ HEMCTAJIJIOB:

XJIOpOBOAOpOda, CCPOBOAOPOAA, aMMHAKA

4.5

®dusnyeckue ¥ XUMHYECKHE CBOMCTBAa OKCHUIOB HemeTramuioB: cepwl (IV, VI),
azorta(ll, 1V, V), docdopa(lll, V), yraepona(ll, IV), kpemuus(IV). Ionyuenue

OKCHJOB HEMCTAIIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cBoictBa okcunoB: MeTamoB [A-IIIA rpymm, munka, memu(ll) u

xkenesa(ll, I). TTonydyeHue okCUI0B METAIIIIOB

XVMHYECKHE CBOMCTBA OCHOBaHWI M aM(pOTEpPHBIX THAPOKCUAOB (Ha ImpUMEpe
THJIPOKCUJIOB ~ AIIOMUHUS, Kene3a, IMHKa). llomydyeHue ocHoBaHuil H
aM(OTEpPHBIX THJIPOKCHUJIOB

OO0mue XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJAOPOIHOW, CEpOBOJIOPOIHOM,
CEpPHUCTOM, CEepHOM, a30THOH, (ochOopHOU, KPEeMHHEBOH, yroibHOU. OcoObie
XUMHYECKHE CBOMCTBA KOHLIEHTPUPOBAaHHONW CEpPHOM M a30THOM KHCIOT.
[Tonyuenune kucior

OO0me XuMHYECKUe CBOMCTBA cpenHux coneid. [lomyuenue conei

[Tomyuenue, coOupaHue, pacrno3HaBaHUE BOJOPOJA, KHUCIOPOJa, aMMMaKa,

YIJICKUCIIOTO I'a3a B J18.60paT0pI/II/I

4.11

HOJ'Iy‘ICHI/IC aMMHMakKa, CCpHOfI U a30THOH KHCJIOT B IMPOMBIIIJICHHOCTH. O6H_II/IC

CIOCOOBI MOTYYECHUSI METAJIJIOB




4.12

I'ereTmueckas cBI3b MEXKOY KilaCCaMH HECOPraHUYCCKUX COGI[I/IHGHI/Iﬁ

XUMUYECKUE PEaKInu

5.1

Kraccudukarnuss XuMHYECKHX peakuuii Mo pa3IMyHbIM [IPU3HAKAM: [0 YUCITY H
COCTaBy YYAaCTBYIOIIMX B PEAKIMU BELIECTB, MO TemioBoMy 3¢pdekry, mo

M3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMUUECKIX YJIEMCHTOB

52

53

54

5.5

TennoBoii 23 PeKT XUMHUECKONW peakluu, TEPMOXUMHUYECKUE YpaBHEHHS. DK30-

Y SHJIOTEPMUYECKUE PEAKIMU. TepMOXUMUUYECKUE YPABHEHUS
OKHUCIUTEIbHOBOCCTAHOBUTEIbHBIE peakiuu. OKUCIUTEIN U BOCCTAHOBUTEIIH.
[Ipouecchl  OKMCIEHMS] M BOCCTAHOBJIGHHSA.  DJIEKTPOHHBIM  OanaHc
OKHCJIMTEIIbHOBOCCTAHOBUTEIBHON PEAKLIUN

Teopus anekTpoauTudecKko nucconuanuu. KaTuoHsl, aHMOHBI. DJIEKTPOIUTHI U
HEATEKTPOIUThL. CUIIBHBIC U clTa0ble JIEKTPOIUTHL. CTENeHb JUCCOIHAIH
Peakiiuu monHoro obmeHa. YCiOBHS MPOTEKAHMs PEaKlUi MOHHOTO OOMEHa,

IIOJIHBIC COKpaH_[éHHBIe HWOHHBIC YPABHCHUS peaKI_[I/Iﬁ

XuMus U OKpYyKaromasa cpeaa

6.1

BemectBa u Martepuansl B IIOBCEAHEBHOM JKM3HM 4eloBeKa. besomacHoe
UCTIOJIB30BaHUE BEUIECTB M XUMHUYECKHX pEaKIuil B jabopatopuu U OBITY.

HepBa;I moMoub IIpu XUMHUYCCKUX O0KOIraX MU OTPABJICHUAX

6.2

XUMHYECKOE 3arpsi3HEHUE  OKpYyXKaroleil  cpeabl  (KHCIOTHBIE  JIOXK[IH,
3arpsi3HEHUE TOYBBI, BO3JyXa W BOJOEMOB), CIIOCOOBI €r0 MPEaOTBPAIICHHS
[IpenenpHast nmomyctumas koHmentparus BemecTB (IIJJK). Pomp xumun B
pelIeHUN HKOJOTHYECKUX TMpoOJjeM. YCWIeHHEe NapHUKOBOTO 3 dekTa,

pa3pymi€eHue 030HOBOT'O CJI0s

6.3

6.4

[Ipumenenue cepswl, azora, docdopa, yriepoaa, KpeMHUS U UX COCAUHEHHH B
ObITY, MEAMLUHE, MPOMBIIUIEHHOCTH U CelbCKOM Xo3siicTBe. IlpumeneHune
METAJIJIOB U CIUIaBOB (CTaylb, YYryH, AIOPATIOMUHUMN, OpoH3a) B OBITY H
HNPOMBIIIJIEHHOCTH UX coenHeHuH. [ToHsATHEe 0 KOppO3UM METaIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI UX OT KOPPO3UU

[IpupoaHble HCTOYHUKU YIIIEBOAOPOAOB (Yroib, HPUPOIHBIM Ta3, HEPTH),

MPOIYKTHI X NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIUIEHHOCTH

6.5

[lepBoHavyanbHbIE TOHATHA OO0 OPraHWYECKUX BEIIECTBAX KAaK O COCTUHEHHSIX
yrieposa (MeTaH, 3TaH, STUJIEH, alleTUJIEH, 3TaHOJI, TJIMIIEPUH, YKCYCHAs! KHUCIIOTA).
[TonsiTHE O OMOTOTUYECKH BaXKHBIX BEIIECTBAX: JKUpPaX, OENKax, YriaeBoJax — U uxX

POJIN B ) KU3HU YCIIOBCKA




Pacuérnr:

7.1 o ¢popMysIaM XUMHYECKUX COSTUHEHUHN
7.2 Macchl (MaccoBOi) 10JIM pPaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XMMUYECKUM YPaBHEHUSAM
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METOJIUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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